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[Tporpamma yuebno muctmmuasl YB. 03 ®U3UKA pazpadorana B coorBercTBuu ¢ PI'OC
cpenHero obmero oopazosanus (IIpuka3 MunucrepcTa o0pazoBanus u Hayku PO ot 17 mas 2012
r. Ne 413 "OO6 yrBepxkacHun (eaepabHOTO TOCYJApPCTBEHHOTO 00pa3oBaTENbHOrO CTaHIApTa
cpenHero oobmero obOpa3oBanus"), ¢ ydeToM TpeOOBaHMIA (eneparTbHOro TOCYIapCTBEHHOTO
00pa30BaTEIILHOTO CTaHIAPTa CPEIHETO MPO(hecCHOHATLHOTO 00pa3oBanus o npodeccun 35.01.13
«TpakTOpHCT — MAIIUHUCT CEIIbCKOXO3AHCTBEHHOro mpousBojacTBa» ([Ipuka3 MunucTepcTBa
oOpa3oBanus u Hayku PO 2 arycra 2013 r. N 740, ¢ ©3MCHEHHUSIMH | IOTIOJTHEHUSAMH OT 9aBrycra
2015r.), MPUMEPHOM OCHOBHOM  0O0IIe00pa30BaTEeIbHON MPOTPAaMMBI  CPETHEro  OOIIero
oOpa3oBaHus 1o yueOHOMY npeameTy «Dusuka», o10O0peHHOH pelieHneM ¢eaepalbHOro y4eOHO-
METOIUYECKOTO 00BeAMHEHUS 10 001IeMy oOpa3oBanuto ot 28 utoHs 2016r. mpotokon Ne 2/16-3,
paboueit  mporpammsl BocnuTaHus 1o  npodeccun 35.01.13 TpakTOpucT — MAaIIWHUCT
CeITbCKOXO03SUCTBEHHOTO MTPOU3BOJICTBA

Opranmzanus-pazpadotuuk: [ BIIOY «Tpourkuii TEXHOTOTHUECKHI TEXHUKYM)

Pazpabortunk: [1lnb6anoa Jlapuca BanepreBHa, mpemo1aBaTesb BBICIIEH KaTErOpyu.

PaccmoTpena Ha  3acemaHMM  IIUKIOBOM  METOJMYECKONM  KOMHUCCHM  IpEnojiaBaTeseid

obmeooOpazoBaTenbHbIX aucuumuiie, OI'CO u EH nukios

IIporokon Ne 9 ot «24» mas 2022r.
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1. HTACIIOPT ITPOI'PAMMBI Y/IB. 03 ®U3UKA

1.1. Ob6sacTh NPUMEHEHHUS POTPAMMBI
[Iporpamma yueOno#l gucuumaunsl Y/IB. 03 ®U3BUKA sBiasercss dYacTbl0 OCHOBHOM

npodeccnoHanpHO 0oOpaszoBaTenbHO nporpaMMbl  ['BIIOY  «TpoHIKOTO TEXHOIOTHYECKOTO

TECXHUKYMa»

IIPOU3BOJACTBA»

npodeccun  35.01.13  «TpakTopucT — MAIIMHUCT CEJIBCKOXO3SIICTBEHHOTO

1.2. MecTo 00meo0pa3oBaTe/ibHOIO y4eOHOI0 NpeaMeTa B CTPYKType o0pa3oBaTe/bHOM

NPOrpaMMmblI

OO6uieo0Opa3oBaTenbHblil  yueOHbIM mnpeaMer «Dusuka» sBigercs NTPOPUIBHBIM Yy4eOHBIM

peAMETOM 00I111e00pa30BaTEIHLHOTO ITUKIIa 00pa30BaTEILHON TPOTPAMMBI.

1.3. Heau u 3aga4m JMCUUIIJIMHBI — TPeOOBAaHMS K Pe3y/JbTATAM OCBOECHUS AN CHUIIJIMHbI:

B pamkax nporpaMmbl yueOHOM AUCHUIUIMHBI OOYYaIOUUMUCS OCBAaUBAIOTCS JIMYHOCTHBIE,

MeTanpeaMeTHbIe U MPEAMETHBIE Pe3ylbTaThl B COOTBETCTBUU ¢ TpeboBaHusiMu PI'OC cpennero
obmero ooOpazoBanusi: nuyHocTHbie (JIP), meranpeamernnie (MP), npeamMerHbie aJsi
yriyosaeHHoro yposus uzy4enus (IIPy):

Konapl

HJIaHI/IpyeMbIe pe3yJabTaThbl 0CBOCHUA JUCHUIIJIMHBI BKIKYAI0T

JIP 01

poccuiickasi TpakJaHCKas WISHTHYHOCTb, TATPUOTH3M, YBaXKEHHE K CBOEMY
Hapo/ly, YyBCTBAa OTBETCTBEHHOCTH Tiepe]l PoarHOM, TOpIOCTH 3a CBOM Kpal, CBOIO
Poxuny, nponutoe u HacTosiee MHOTOHAIIMOHALHOTO Haponaa Poccnu, yBaxeHnue
roCyJIapCTBEHHBIX CUMBOJIOB (TepO, ¢uiar, THMH);

JIP 02

ITpaXXJaHCKasA MO3HMIHA KaK aKTUBHOI'O KM OTBETCTBCHHOI'O YJICHA pOCCI/II\/'ICKOFO
O6H.[€CTBa, OCO3HAOMICro CBOM KOHCTUTYHHMOHHBIC IIpaBa H O65[33HHOCTI/I,
YBAXAIOMICTO 3daKOH W IIPaBOIIOPAIOK, 06naz[afomero YyBCTBOM COOCTBEHHOTO
AOCTOMHCTBA, OCO3HAHHO IIPUHUMAIOHMICTO TpaJullMOHHBIC HAIMOHAJIBHBIE U
O6H.I€‘I€J'IOB€“I€CKI/IC F'YMAaHUCTHYCCKUEC U JICMOKPATUUCCKUEC HCHHOCTH;

JIP 03

TOTOBHOCTH K CIIY?KCHHUIO OTC‘ICCTBy, €Cro 3aliuTe,

JIP 04

Cc(OPMHUPOBAHHOCTH MUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKU U OOLIECTBEHHON MPAKTUKU, OCHOBAHHOTO Ha JAMAJIOre KYJIbTyp, a
TaKXKe pa3IM4yHbIX (pOopM OOIIECTBEHHOIO CO3HAaHUS, OCO3HAHUE CBOEro MecTa B
MOJIUKYJIBTYPHOM MHUPE;

JIP 05

C(I)OpMI/IpOBaHHOCTB OCHOB CaMOpPa3BUTHA U CAMOBOCIHHUTAHUSA B COOTBCTCTBUHU C
O6HlequOBequKI/IMI/I OCHHOCTAMU U HACATIaMU T'paKJAaHCKOTI'O O6IJ_ICCTB8.;
TOTOBHOCTH U CIIOCOOHOCTH K CaMOCTOHTeHBHOﬁ, TBOp‘lGCKOfI U OTBETCTBEHHOM
JACATCIIBHOCTH,

JIP 06

TOJICPAHTHOC CO3HAHHUC U NOBCACHHUC B IMOJHUKYJIBTYPHOM MHUPC, I'OTOBHOCTH U
CIIOCOOHOCTh  BECTHU Auajor C€ Jpyrumud  JIIOAbMH, OOCTUI'aTb B  HEM
B3aMMOIIOHMMAaHHA, HAXOdUTh O6I_I_II/IC e U COTpYAHUYATh I UX JOCTUKCHMU,
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CIIOCOOHOCTH MMPOTHBOCTOATH nacoJIoOrnmu OKCTPEMHU3MA, HalMoHaJIu3mMa,
KCGHO(bOGI/II/I, JUCKpUMHUHAIOUKU 10 COLHAJIbHBIM, PCIUTHO3HBIM, PaCOBBIM,
HallMOHAJIbHBIM IMMPpHU3HAKaM U JPYI'’UM HCTAaTUBHBIM COLHAJIBHBIM SIBJICHUSAM

JIP 07

HaBBIKM COTPYJHHYECTBA CO CBEPCTHHKAMH, JACTBMH MIIAJIIETO BO3PacTa,
B3pOCIBIMH B 00pa3oBaTeibHON,  OOMIECTBEHHO  TOJE3HOH,  y4eOHO-
MCCIIEI0BATENILCKOM, IPOCKTHOM U APYIUX BUAAX JCATEIHHOCTH;

JIP 08

HPAaBCTBEHHOE CO3HAHWE U TIOBEJACHHE HAa OCHOBE YCBOCHHUS OOIICYETIOBEUYECKUX
IIEHHOCTEH;

JIP 09

TOTOBHOCTh M CIOCOOHOCTh K 00pa30BaHMIO, B TOM YHCJE caMOOOpa30BaHUIO, Ha
MMPOTAKCHHUN Bcel KH3HU, CO3HATCJIbHOC OTHOHICHHUE K HCIPCPBIBHOMY
00pa30BaHUIO0 KaK YCIOBUIO YCIEUIHOW Mpo(decCHOHaTbHOM W OOIIECTBEHHOU
NS TeIILHOCTH;

JIP 10

ACTETUYECKOE OTHOIIEHHWE K MHpY, BKIIOUYas OCTETUKY ObITa, HAYYHOTO U
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, OOIIECTBEHHBIX OTHOIIICHUH;

JIP 11

MPUHATAE W PEATH3aIlMI0 IIEHHOCTEH 3J0pOBOro M 0e30MacHOro o0Opa3a >KHW3HH,
MOTPEeOHOCTH B (DU3MYECKOM CaMOCOBEPIICHCTBOBAHUH, 3aHATHUSX CIHOPTHBHO-
O3JIOPOBHUTEIILHON JI€ATEIILHOCTBIO, HENPUATHE BPEAHBIX IPHUBBIYEK: KYpPEHHS,
YIOTPEOJICHUS AJIKOTOJIs, HAPKOTHKORB;

JIP 12

OepeXHOe, OTBETCTBEHHOE M KOMIIETEHTHOE OTHOUIEHHE K (U3UYECKOMY H
TICUXOJIOTHYECKOMY 3/I0pPOBbIO, KaK COOCTBEHHOMY, TaK U APYTUX JIOJEH, yMEHHE
OKa3bIBaTh MEPBYIO IOMOILIb;

JIP 13

OCO3HAHHBIM BBIOOp Oyaymeld mnpodeccnrt W BO3MOXKHOCTEH —peaTu3aluu
COOCTBCHHBIX JKM3HEHHBIX IUIAHOB, OTHOIIEHHE K  MNpodecCHOHATHLHON
JeATETPHOCTH KaK BO3MOXXHOCTH YYacTHsI B PEHICHWHW JIMYHBIX, OOIIECTBEHHBIX,
TrOCYJIapCTBEHHBIX, OOIIEHAIIMOHATIBHBIX TTPOOIEM.

JIP 14

C(l)OpMI/IpOBaHHOCTI) 9KOJOI'n4€CKOro MbIIIJICHU A, IIOHUMaHUuA BJIMSAHUA
COIMAJIBHO-3KOHOMHUYCCKHUX ITPOLECCOB HA COCTOSAHHUEC HpHpO,Z[HOﬁ n counaanoﬁ
Cp€abl; ano6peTeHHe OIIbITa 3KOHOFO'HaHpaBHeHHOﬁ JACATCIbHOCTH,

JIP 15

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

MP 01

YMCHHE CaAMOCTOATCIBHO OIIPEACIIATH LCIIN ACATCIBHOCTH W COCTABJIATH IIJIAHBI
ACATCIIBbHOCTH, CaMOCTOATCIIbHO OCYHICCTBJIATD, KOHTPOJIMPOBATDH n
KOPPEKTHPOBATh HACATCIBHOCTL; HCIIOJIb30BATh BCE BO3MOXKHBIC PECYpChbl IJId
JOCTHMIXKCHHUA ITOCTABJICHHBIX ueneﬁ H pealin3allvi IIJIaHOB ACATCIIbHOCTH,
BLI6I/IpaTI> YCHICIIHBIC CTPATCTHUHN B PA3JIMYHBIX CUTYAIUAX;

MP 02

YMEHHUE TNPOJYKTUBHO OOLIaThCcAd M B3aMMOJEHCTBOBATH B INPOLIECCE COBMECTHOM
NESITEIbHOCTH, YYUTBHIBaTh IO3MLIMHM JPYTUX YYaCTHHKOB  JIEATEIBHOCTH,
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 ITOUCKY METOAOB PCHICHUS IMPAKTUYCCKUX 3ada4, IIPUMCHCHUIO
PAa3JIMIHBIX METOA0B MO3HAHU,

MP 04

TOTOBHOCTB M CLIOCOOHOCTH K CAMOCTOSTEIHHOM I/IH(I)OpMaL[I/IOHHO -II03HaBaTEIbHOM
ACATCIIbHOCTH, BJIAJICHUC HABBIKAMHU IIOJIYYCHUA HeO6XOI[HMOﬁ I/IH(I)OpMaI_II/II/I nus3
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CJIIOBapey pas3HbIX TUIIOB, YMEHHE OPUEHTHUPOBATHCS B PA3JIMYHBIX MCTOYHMKAX
uHbOpMalUY, KPUTUYECKA OLEHUBATh W HWHTEPIPETHPOBATH HH(POPMALHIO,
[IOJIYy4aeMy0 U3 Pa3JIMYHbIX HCTOYHUKOB;

MP 05

YMEHHUE HCIHOJB30BaTh CpPEACTBA HMH(POPMAIIMOHHBIX M KOMMYHUKAIIHOHHBIX
texHonoruil (manee — WKT) B pemieHun KOTHUTUBHBIX, KOMMYHUKATHUBHBIX U
OpraHM3alMOHHBIX 3aJa4 C COOJIIOJCHHUEM TPEOOBAHUN SPrOHOMUKH, TEXHUKH
0€30MacCHOCTH, TUTHEHBI, PecypcocOepe’KeHus, MPaBOBBIX U ATHUYECKUX HOPM,
HOPM MH(OPMAIIMOHHON OE30MMaCHOCTH;

MP 07

YMCHHEC CaMOCTOATCIBbHO OLCHHMBATL W MNPUHUMATL PCIICHUA, OIPCACIAIOIINC
CTPAaTCTrUuIo NOBCACHUA, C YUCTOM I'PAKIAHCKUX U HPAaBCTBCHHBIX IIGHHOCTCI\/’I;

MP 08

BJIAJICHUC A3BIKOBBIMU CpCACTBAMHU — YMCHHE SCHO, JIOTMYHO M TOYHO MH3JIaraTtb
CBOIO TOYKY 3pCHUs, UCIIOJIB30BATh a/ICKBATHLIC A3BIKOBLIC CPCICTBA,

MP 09

BJIaJICHUE HaBbIKaMU TO3HABaTEJIbHOM pedIeKkcuu Kak OCO3HaHMsI COBEPILAEMBIX
JENUCTBUM M MBICIUTENBHBIX IPOLIECCOB, UX PE3YyJbTaTOB M OCHOBAaHWM, I'PAHMI]
CBOEr0 3HAaHWA M HE3HAHWS, HOBBIX II03HABATENBHBIX 3aJa4 M CPEICTB UX
JOCTHKEHHS.

TPy 01

CdopMHUpOBAHHOCTH TPEACTABICHUN O PONMH M MecTe (DU3UKH B COBPEMEHHOU
Hay4yHOM KapTHMHE MUpa; MOHMMaHHWE (U3NYECKON CYITHOCTH HaOII0AaeMbIX BO
BCEJICHHOW  sIBIEHUM, poiau @u3ukd B  (GOPMHUPOBAHMM  Kpyrosopa U
(YHKIIMOHATBHOM IPaMOTHOCTH Y€JIOBEKa JIJIsl PElIeHMs] TPAKTHUYECKHX 3aa4

TPy 02

Bnagenue ocHoBomnosararomuMu (GU3NYECKUMHU MOHATUSMH, 3aKOHOMEPHOCTSAMU,
3aKOHAMH U TEOPHUSMHU; YBEPEHHOE HCIOJIb30BaHUE (PU3MUECKON TEPMUHOJOTUU U
CUMBOJIUKHI

TPy 03

BJ'IaI[eHI/Ie OCHOBHBIMH METOJaMH HAYYHOT'O IMO3HAaHHs, UCIIOJIBb3YCMBIMHU B (1)I/ISI/IKGZ
Ha6J'IIO,£[eHI/IeM, OIMMCAaHUEM, UBMCPECHUECM, DKCIICPUMEHTOM

TPy 04

Ymenusi oOpabaThiBaTh pe3yabTaThl HU3MEpPEHUIl, OOHAPYKUBATh 3aBHUCHUMOCTh
Mexay (U3MYECKUMU BEITUYMHAMH, OOBSCHATH MOJIyYEHHBIE Pe3yJbTaThl U
JIeNIaTh BBIBO/IBI

TPy 05

ChopmupoBaHHOCTh yMEHHUS peliaTh (GU3NYECKUE 3a1a4u

1Py 06

ChopmupoBaHHOCTh yMEHHUS MPUMEHSATH MOIYUYCHHbIC 3HAHUS A1 OOBACHEHUS
yCIOBUH MpoTeKaHus (GU3HUECKUX SBJICHHUM B IpUpoie, TpodeccuoHaabHou chepe
U JUIS IPUHSATUS TPAKTUYECKUX PEIICHUH B MOBCEAHEBHON KU3HU

Py 07

CdhopmupoBanHOCTE COOCTBEHHOUW MMO3ULMU TIO OTHOIICHHIO K (DU3UYECKOU
nH(popMaLUY, TOTy4aeMOU U3 Pa3HbIX HCTOYHUKOB

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

OK 1. [ToHuMaTh CyIIHOCTh M COLMAIBHYIO 3HAUUMOCTh Oyaylied npodeccuu, mposBIsATh K HEl

YCTOMYMBBIN UHTEPEC.

OK 2. OpraHu3oBbIBaTh COOCTBEHHYIO J€ATEIbHOCTb, HCXOJS M3 LEJIHM U CIoco0OB 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. OcymecTBisiTh MOUCK HHPOpPMAIUU, HEOOXOAUMOW s 3(PPEKTUBHOTO BBITOTHCHHS
npodecCHOoHaTBHBIX 3aa4.

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

OK 6. Paborats B koMaH€e, 3 (PeKTUBHO 00LIATHCS € KOJUIETaMU, PYKOBOJICTBOM.

OK 7. IlposBasTh TIpaKAaHCKO-MATPUOTUYECKYIO TO3UIHUI0, IEMOHCTPUPOBATH OCO3HAHHOE
MOBEJICHUE Ha OCHOBE TPAJUIMOHHBIX OOIIEUETOBEUYECKUX LEHHOCTEH, NPUMEHSATh CTAHAAPTHI
AHTUKOPPYIIIHOHHOTO TIOBEICHHUS.

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

MPENTPUHUMATENBCKYIO IESITEILHOCTD B IpodeccroHansHo chepe.

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

Y TEXHOJIOTUN JUCTaHIMOHHOTO 00pa30BaHUsl, OTKPBITHIX 00Pa30BaTEIbHBIX PECYPCOB.

1.5 Peanu3anus coaeprkanusi nporpaMmmsl 1Jis ooyyawmmxcs ¢ OB3

Peanmuzamus comepkanuss 00pa3oBaTEIbHOM IPOTpaMMbl M KOHTPOJb PE3YyIbTaTOB €€
OCBOCHMS I OOYYalOIIMXCS C OTPAaHUYCHHBIMH BO3MOXKHOCTSMH 3JI0POBbS M HMHBAJIHJIOB
OpraHU3yeTCsl C Y4YEeTOM OCOOCHHOCTEH WX TCHUXO(PU3UUECKOTO PAa3BUTHS, WHIAUBHIYATbHBIX

BO3MOJKHOCTEH M COCTOSTHUSA 310POBbAL.

1.4. KosimuecTBO 4acoB HA MporpaMmmy 001meo0pa3oBaTe/ibHON y4eOHOM IMCUMIIJIMHBI:

o0beM o0pazoBaTenbHON HArpy3ku Beero - 290 yacos,

yueOHasi Harpy3ka BO B3aHMOJCHCTBHHM C TMpernojaBaTeneM (Bcero) B TOM uyucie B (opme
MPAKTUYECKON MOATOTOBKY (MPUKIAAHON MOyh): 194 vaca;

CaMOCTOSATENIbHON paboThl oOyyaromierocs: 96 yacos.



2. CTPYKTYPA U COAEP/)KAHUE
OBIIIEOBPA30OBATEJIBbHON YYEFHON JUCHUILIAHBI

2.1. O0bem o01eo0pa3oBaTeIbHON YUeOHOM JMCHUIIMHBI M BU/IbI y4eOHOH HArPYy3KHU

Bua yueOHoi# paGoThl Oovem uacos

OO0pa3oBaTesbHasi HArpy3Ka (Bcero) 290
CamocrosiTesibHasi padoTa 96
Y4yeOHas HATPY3KA BO B3aMMO/IeliCTBHU € NpenoaaBaTeseM (Bcero) 194
B TOM YHCJIE:

J1a00paTOPHBIE 3aHITHS 17

MIPaKTUYECKHUE 3aHITH 5
[IpakTryeckas noaroToBka 22
CamocrostensHas pabota obydaromierocs (BCero)
B TOM YHCIJIE: 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 06uux komnemenyuii
pazoenos u mem op2anu3zauuu 0essmenbHOCHmu 00y4arouuxcs oceoeHus (ykazaunwvix ¢ pazoene 1.2) u
JIUYHOCHIHBIX MEMaAnpPeOMen HblX,
npeoOMemHbIX Pe3yibmamaos,
dopmuposanuio Komopwix
cnocodocmeyem InemeHm npozpammol
1 2 3 4
BBenenmne
dusuka u ®dusnka — pyHIaMeHTaIbHas HayKa O TIPUPOJIE.
€CTeCTBEHHO- Hayunbrii MeTo/ mo3HaHus Mupa. B3anmocBsizp | 2 2 OK 1, 0K 3
HAYYHBI MeTO MeXay (U3HKOW W JIPYTHMH €CTECTBEHHBIMH
MO3HAHUSI MPUPOIBI HaykamMH. MeTOJIbl HAyYHOTO WCCIICAOBAHUS
H3UYECKUX SIBIICHHI. ITorpemuocTn
1(/11)3MepeHm71 (bU3IIECKUX pBeJmth. JP 2, JIP 4, JIP 7-10, JIP 13
MonenupoBanie  SBJICHMH W MOPOLIECCOB
HOpPUPOABI. 3aKOHOMEPHOCTh M CIYYalHOCTB. MP 8, MP 9
['panu1pl MpUMEHUMOCTH (DU3MIECKOTO 3aKOHA.
@u3nYecKUue TEOPUU U NPUHLUI COOTBETCTBHS. [Tpy01
Pone m wmecto ¢usukm B (dopMHpOBaHUH
COBPEMEHHOW HaydyHOW KapTHUHBI MHUpa, B
MPAKTUYECKOUN AesaTenbHOCTH Jrojieid. dusnka u
KyJIbTypa
1. Mexanuka
Tema 1.1. Kunemartuka. | Mexanuueckoe aBrkeHue. CHCTEMBI OTCYETA.
CkamsipHple W BEKTOpHBbIE  (DU3UYECKHUE JIP 2, JIP 4, JIP 5, JIP 7-10 ,JIP 13
BEJINYUHBI. MarepuanbpHas TOYKa. MP 1-5, MP 7-9
[ToctynarensHoe aBuxeHue. TpaekTopusi, MyTh,
nepeMeleHne, KOopJruHaTa, MOMEHT BpEMEHH, [Tpy02-07
MIPOMEXKYTOK BpeMEHU. 3aKOH OTHOCUTENLHOCTH
IBUKEHHS.  PaBHOMepHOe  mpsMOIIMHEHHOe
JBIDKCHHE. CkopocTb PaBHOMEPHOTO 10
MPSMOJIUHEHHOTO  JBUIKCHHSL. YpaBHeHue




PaBHOMEPHOTO JBUKEHUS. ['paduxu
PaBHOMEPHOTO JBUKCHUS. Crnoxenue
CKOpPOCTEH. HepaBnomepHoe JIBIDKEHUE.
CpenHsss CKOpOCTb. MTHOBEHHAsE CKOpOCTb.
Yckopenue.  PaBHOYCKOpPEHHOE — JBHUKEHHE.
VYpaBHeHHE  pPAaBHOYCKOPEHHOI'O  JBHKEHMS.
I'paduknt  paBHOYCKOPEHHOTO  JBIDKEHHUSL.
CBoOosmHOE — majeHWe  Tel.  YCKOpeHue
CBOOOTHOTO MajIcHusI. JBr>keHue 1o
OKPY)KHOCTH C TIOCTOSHHOM 1O  MOJIYIIO
CKOPOCThIO. LleHTpocTpeMuTenbHOE YCKOPEHHUE.
[MapameTpel  nBWKEHUST  HEOECHBIX  TEIl.
AbcomotHo TBEpAOE Teno. IloctymarensHoe u
BpallaTeIbHOE JBMKEHHE a0COIIOTHO TBEPAOIO
Tena. YTioBas CKOPOCTb, 4acToTa M MEpUOJ]
oOpareHusl.

Camocmoamenvnasa paooma
Pemuth 3agaun no reme «PaBHOMEpHOE U
pPaBHOIIEPEMEHHOE JIBHKCHUE)

Ilpakmuueckas paboma

JlaGoparopHas padora

Ne 1«M3yuenue aBukeHus Teia, OpOIIEeHHOTO
TOPU30HTAIIBHOY

No 2 «M3ydyeHue nqBU>KEHUA Tella 10
OKPY>KHOCTH

IlpakTH4eckasi MOATOTOBKA
Pewenue 3a0au npogheccuonanvhoii
HANnpaeIeHHoCmu
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Tema 1.2. 3aK0HBI
Mmexanuku Hprotona

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

Camocmoamenvhas paboma
[ToaroToBuTh npe3eHTaIMIO MO TeMe «/KU3Hb U
TBOpYeCcTBO Hbr0TOHA»

Ilpakmuueckas padoma

JlabopaTopHnas pa6ora

IIpakTHYeckasi MOATOTOBKA
Pewenue 3a0au npogheccuonanvhoi
HAnpaeieHHocmu

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

[Tpy02-07

Tema 1.3. Cuiiel B
MEXaHUKE

3aKOH BCEMHUPHOTO TATOTECHUS.
I'paButarmonnas nocrosiHHas. Cusa TSKECTH.
Cuna Tsoxectd Ha Ipyrux mianerax. [lepsas
KOCMHUYECKasi CKOPOCTb. [[BukeHne HeOeCHbIX
TeJ U CIIyTHUKOB. Bec n HeBecomocTh. CHitbl
ynpyroctu. 3akoH ['yka. Cuibl TpeHUS.

Camocmoamenvnasa paooma
Pewenue 3a0au

Ilpakmuueckas paboma

JlaGoparopnasi padora

Ne 3 «M3mepenue )KECTKOCTH MPYKUHBI»
Ne 4 «M3mepenue kordpduimeHTa TpeHus
CKOJIbKEHUSD)

IIpakTH4eckas MOAroTOBKA
Pewenue 3a0au npogheccuonanvnoi
HANnpaeIeHHoCmu

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

TIpy02-07
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Tema 1.4. 3akoubl
COXpaHEHUS B
MCXAaHUKCEC.

Nmnynsc Tena. mnynbe cuisl. 3aKoH
COXPAaHEHHUs UMITyJIbCca. PeakTUBHOE IBUKEHMUE.
Pabora cunbl. MomHocTh. Kunernueckas
sHeprus. PaboTa CUITBI TSHKECTH.
[loTenumaneHas 3Heprus Teja B
rpaBUTAaLlMOHHOM T0Jie. PaboTta cuibl
ynpyrocty. [loTeHIManpHas 3Heprust ynpyro
nehOpMUPOBAHHOTO TeJla. 3aKOH COXPAHECHHS
MEXaHUYECKON YHEPrUun

Camocmoamenvhnas paboma
[ToAroTOBUTH MPE3EHTALMIO 110 TEME
«PeakTuBHOE IBIDKCHUE)

Ilpaxmuueckas paooma

JlabopaTopHas pa6ora
Ne 5 «M3yuenme 3akOHa  COXpaHEHHUs
MEXaHHUYECKOW SHEPTUU.»

IIpakTHYeckas MOAroTOBKA
Pewenue 3a0au npogheccuonanvnoii
HaAnpagieHHocmu

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

[Tpy02-07

Tema 1.5 CraTtuka

PaBHOBecHEe MaTepraIbHON TOYKHU U TBEPIOTO
Tena. Bunel paBHOBecHs. Y CIOBUS paBHOBECHSL.
MOMEHT CuJIBI

Camocmoamenvnasa paboma
Pemuts 3amaun o teMe «CtaTukay

Ilpakmuueckas paboma

JlaGoparopnasi padora
Ne 6 «M3yueHue paBHOBecuUs Teja MO/
JECTBHEM HECKOJIBKUX CHID)

IlpakTH4yeckasi 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. JBrkeHue xxukoctu. 3akoH bepuysm.
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 €€ JKCIEPUMEHTAIbHBIC
JI0Ka3aTelbcTBa.  BpPOYHOBCKOE  JIBIDKCHHE.
Temnepatypa u TeroBoe paBHoBecue. IlIkamnb
Henscns u KenbBuHa. AOGcomoTHas
TeMnepaTypa Kak Mepa CpeJHeld KMHETUYECKOM
SHEPTMH  TEIUIOBOTO  JIBIDKCHHUSI  YaCTHII
BemecTBa. CHIbI B3aMMOJICHCTBUSI MOJICKYNT B
pPa3HBIX arperaTHbIX COCTOSIHHSX BEIIECTBA.
Mogens «uaeanbHBIM Ta3». JlaBiaeHwe rasa.
CBsa3p  MEXAy  JaBJICHHMEM U CpeaHe
KMHETUYECKOW  SHEpruedl  MoCTyNnaTeabHOTro
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 MeHneneena-Kiamnelpona.
N3omporieccel. ['a30BbIe 3aKOHBI

Camocmosmenvhnasn pa6oma

Ilpaxmuueckan paooma
Pewenue 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 necmadusauue.

Kanunnsapo.

Kpucrannunueckue u amopdusie tena. Modens
cmpoeHus meépovix mei. MexaHuueckue
cBoiicTBa TBEPABIX Ted. JKuakrue KpUCTalIbl.
Kunenue. Braxcnocmo 6030yxa.

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

Buyrpennsas oHeprus. TepmoauHamuyeckas
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

CamocrosiTesibHasi paboTa
[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. DJIEKTPUYECKOE
B3aUMO/JICICTBHE. 3aKoH Kynona.
bmuzkopeiicTeue u JanbHOJIEHCTBHUE.
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
OTEeHUUANO0B. 1IpOBOHUKM M IUDIIEKTPUKU B
AIIEKTPUYECKOM I0JI€. DJIEKTpUUecKass 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. ITociaenoBaTenbHOE u
napajuieflbHOe  COEAMHEHHS  MPOBOJHHUKOB.
Paborta m wmomHOCTH TOKA. 3akoH J[xoyins-
Jlenna. Dnexkrpoasmxymas cuina (IJ1C). 3akon
Oma 114 NOJIHOM AIEKTPUUECKOH LETH.

CamocrosiTesqibHast padboTa
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.
DNEKTPUUYECKUI TOK B MOIYIPOBOTHUKAX.
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 npogheccuonanvnoit
HaAnpagieHHocmu

Tema 3.5.
DneKTpoMarHuTHas

HUHAYKOUA.

SIBieHME ANEKTPOMArHUTHOW MHIYKIINH.
Maruutssbiii notok. [IpaBuio Jlenua. 3akox
AJIEKTPOMArHUTHOM MHIYKIIUH.
DnexTpoMarHuTHoe noje. Buxpesoe
anekTpudeckoe noie. [Ipakrnueckoe
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. AMIUTUTYAA, IEPUO]I,
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 «Ompenenenune ycKopeHusi CBOOOTHOTO
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

JlaGoparopnasi padora

IIpakTHYeckas MOAroTOBKA
Pewenue 3a0au npogheccuonanvnoi
HanpaeneHHocmu

JIP 2, JIP 4, JIP 5, JIP 7-10, JIP 13
MP 1-5, MP 7-9
TTpy02-07
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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 roJe. 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
TIpy02-07

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

290
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2.3. XAPAKTEPUCTHUKA OCHOBHBIX BUJIOB YYEFHOM JEATEJIbHOCTH

CTYJEHTOB

n/n

Conepxanue
o0yueHust

Koanue
CTBO
JacoB

XapakTepuCcTHKA OCHOBHBIX BU/I0B AeSTEJIbHOCTH
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
pa3BUTHUM  COBPEMEHHBIX TEXHUKM U  TEXHOJOTUH, B
MPAKTUYECKOW JIESITENbHOCTH JIOAeH. JleMOHCTpUpOoBaTh Ha
npUMepax B3aUMOCBSI3b MEXIy (U3MKOM U ApyrumMu
€CTECTBEHHBIMU HayKaMHU.

BocrnpousBoauTe cxeMy HayyHOro MO3HAHHS, HPUBOIUTH
IIpUMeEpPBI €€ UCIIO0Ib30BaHMs. J[aBaTh ONpeaeseHre NMOHIATUN U
pacmo3HaBaThb HX: MOJeNb, HaydHas TUIOTE3a, (usmueckas
BEJIMYMHA, (pU3MUEcKoe SBJIEHUE, HAYYHbIH (PakT, puznueckuit
3aKOH, (u3NYecKas  TEOpHs, MPHUHLUI  COOTBETCTBHSL.
OO00CHOBBIBATL HEOOXOIMMOCTH HCHOIL30BAHHUSA MOJENEN IS
onucaHusa (U3MUECKUX SBJIEHUH M TmpoueccoB. [IpuBoauTh
MIpUMEPbI KOHKPETHBIX SBJIEHUI, TPOLIECCOB U MOJENEH I uX
OTIMCAHUS.

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

[TpuBOIUTH MpUMEPHI UCIOJIB30BAHUS (DU3UYECKUX 3HAHUU B
JKUBOIINCH, apXUTEKTYpE, JIEKOPAaTUBHO-TIPUKIIAHOM
HCKYCCTBE, MY3bIKE, CIIOPTE.

Oco3HaBaTh LEHHOCTb HAy4YHOrO IIO3HAHMS MHpa JJIA
yeloBeYecTBa B LEJIOM M Ui KaXKJIONO YeJoBEKa B
OTAEJIBHOCTH, BaXXHOCTb OBJAJACHHUS METOJOM HAY4YHOIO
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 oOmpeneNicHUEe MOHATHI: MEXaHHYEeCKOe JIBHXKCHHE,
NOCTyNaTelibHOe  JIBHXKCHHE,  PAaBHOMEPHOE  JBIDKCHHUE,
HEPaBHOMEPHOE [IBIXKCHHE, PABHOYCKOPCHHOE JIBIIKCHUE,
JBIDKEHHE IO OKPY>KHOCTH C TIOCTOSTHHOM CKOPOCTBIO, CHCTEMA
orcu€Ta,  MarepualbHas ~ TOYKAa,  TPAEKTOpHSA,  MYTbh,
nepeMeInieHne, KOOpAWHATAa, MOMEHT BpPEMEHH, MPOMEKYTOK
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,  HEpaBHOMEPHOE  JBIIKCHHE,
PaBHOYCKOPEHHOE  JBIDKCHHE, O8UdCeHUe ¢ YCKOpeHuem
€80000H020 nadenus, TBUKEHNUE N0 OKPY>KHOCTHU C MOCTOSIHHON

25




CKOPOCTBIO.

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

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

PacrioznaBarh cuTyalmu, B KOTOPBIX TEJIO MOXKHO CYHTATh
MaTepualbHOU TOYKOM.

OnuceiBaTh TPACKTOPUU JBHKCHHS TEJ, BOCIPOHW3BOIHUTH
JBUKCHUE W TMPHBOJUTH MPUMEPHI TEJI, HMCIOIMUX 3aJaHHYIO
TPACKTOPHIO JBUKCHHUS.

OnpenensaTh B KOHKPETHBIX CHTYAIHSIX 3HAYCHHS CKAJSIPHBIX
(U3NYECKUX BEIIMYMH: MOMEHTAa BpPEMEHH, IPOMEKYTKA
BpPEMEHH, KOOPIMHATHI, ITYTH, CPETHEH CKOPOCTH.

Haxomuts MOTYJTb " TIPOCKITAN BEKTOPHBIX
BEJIMYWH, 8bINONHSNMb Oelicmeust 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 YCKOPEHUSI.

[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  d1eKmpoHHble  pecypcbl Ol
NOCMPOEHUs IKCNEPUMEHMANIbHBIX 2pahuKos u ux oopabomxu.
Yemanasnueamo  ¢uszuueckuti  cmwvicn  kod¢puyuenmos
NPONOPYUOHANbHOCMU 8 BbIABIIEHHLIX C8A35X, 8 pe3ylbmame
noIy4ams HO8ble puzuieckue eIuyUHbl.

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

Oyenusams peanbHOCMb 3HAYEHUN NOJYYEHHBIX QUIULECKUX
BENIUYUH.

Brnaoemv cnocobamu onucamusi 0sudicenuss. KOOPOUHAMHBIM,
BEKMOPHBIM.

3anuchBaTh YpaBHEHHsS] PaBHOMEPHOTO M PaBHOYCKOPEHHOIO
MEXaHUYECKOTO JIBHOKCHHUS. CocrtaBnsTh ypaBHEHUs
PaBHOMEPHOTO ¥ PAaBHOYCKOPEHHOTO  MPSMOJIMHEHHOTO
IBUKEHUS B KOHKPETHBIX cuTyanusx. Omnpeaensite T0
YpaBHEHUSIM MapaMeTphl JBUKCHHUS.

[IpumeHsTh 3HaHMS O TOCTPOCHMM M YTEHHH TpaduKoB
3aBUCUMOCTH MEXIy BEIUYMHAMH, TMOJYYCHHbIE Ha YypOoKax
anreOpel.  CTpouTh rpaduK 3aBHCUMOCTH  KOOPAMHATHI
MaTepUaIbHOW TOYKM OT BpeMeHH ABWkKeHUs. OmnpenensiTs 1o
rpaduKy 3aBUCHMOCTH KOOPAMHATHI OT BpPEMEHHU XapakTep
MEXaHWYEeCKOTO  JBIDKCHHUS,  HAdaJdbHYI0O  KOOpPJAWHATY,
KOOpJIMHATY B YKa3aHHbIH MOMEHT BpEMEHHU, HW3MEHEHUE
KOOPJMHATHI 32 HEKOTOPHIN MPOMEKYTOK BPEMEHH, MPOESKIIHUIO
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CKOPOCTH (711 PAaBHOMEPHOTO MPSIMOJIMHEHHOTO JBUKEHUS).
Onpenensth 1Mo rpaguKy 3aBUCHMOCTH MPOEKIIUU CKOPOCTU OT
BPEMEHH XapakTep MEXaHWYECKOTO JBWKCHHS, IPOCKIUIO
HAYaJIbHON CKOpPOCTH, NPOCKIHMIO YCKOPEHHs, H3MEHEHUE
KoopauHaThl. OnpenenarTh mo rpaduky 3aBHCUMOCTH MTPOCKIIHH
YCKOpPEHUSI OT BPEMCHH XapaKTep MEXaHHUYECKOTO JBMKCHUS,
U3MEHEHHE  MPOEKIMH  CKOPOCTH 32  ONpEaeNEHHBIN
IPOMEKYTOK BPEMCHH.

JlaBath omnpeeneHre MOHATUI: aOCOIIOTHO TBEPOE TEJIO,
MOCTYNATEeNHbHOE U BPAIIaTEIbHOE JBIKEHUS a0COIIOTHO
TBEPAOTO Tenma. Pacrio3HaBaTh B KOHKPETHBIX CUTYAIUsX,
BOCTIPOM3BOJMTE M HAOIIOAATH TIOCTYATEIBHOE
BpalareIbHOe ABMKCHUS TBEPAOTO Teua. [[puMeHsITh MOIeNb
a0COIIIOTHO TBEPIOTO TeJa JUIsl ONIMCAHUS IBUKCHUS TEll.
BrruncnsaTe 3Ha4€HMS YTIIOBOM M JIMHEMHOW CKOPOCTEM,
4acTOTHI U TIEPHOa OOpAIICHHUS B KOHKPETHBIX CHTYAIHIX.
Onpedensmv  napamempvl  O8UdCEHUsI  HEeDECHbIX  mell.
Haxooumwv neobxooumyro ons 0auHwvix pacuémos ungopmayuio
6 Humepueme.

Cmpoums  epaguxku  3asucumocmu  npoekyuu U Mooy
nepemeujenus, CKOpocmu MamepuaibHOU Mo4YKU Om 8peMeHU
osuocenus. Cmpoumv 2epaguku  3asucumocmu  nymu U
KOOPOUHAMbl MAMEPUATIbHOU MOYKU OM 8PEMEHU OBUNCEHUSL.
Onpeodensmv no 2paguky 3agucumocmu KOOPOUHAMbL OM
8peMeHU Xapakmep MexXaHuyecko2o OBUNCEHUS, HAYATbHYIO
KOOpOUHAmy, KOOPOUHAMY 8 YKA3AHHbIL MOMEHM 6peMeHuU,
usMeHeHue  KOOpOUHAMbvl 34  HEKOMOPbIL — NPOMENCYMOK
8pemenu,  npoekyuilo  ckopocmu (014 pPABHOMEPHO20
NPAMONUHEUHO20 OBUJICEHUSL), CPEOHIOI CKOPOCHb, MOOYIb
MAKCUMATIbHOU MESHOBEHHOLL CKOPOCMU.

Onpeodensmv  no  epaguky  3as8ucumocmu  NpPOeKyuu
nepemewjeHus ~ om  8peMeHU  Xapakmep — MeXaHUuueckKo2o
0BUdICEHUsl,  NPOEeKYuro  ckopocmu (01 PABHOMEPHO20
NPAMOJIUHEUHO20 OBUINICEHUS), UBMEHEHUE KOOPOUHAMDbL.
Onpedenamov no epaghuxky 3a8ucumocmu NpoOeKyuu CKoOpoCcmu
om 8peMeHU Xapakmep MexXaHU4ecko20 O8UIICEeHUS, NPOeKYUio
HA4anbHOU  CKOPOCMU, NPOEKYuio  YCKOpeHus, NpoeKyuio
nepemeujerus, usMeHeHue KOOpOUHamvl, NPOUOEHHbIL NYMb.
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 mpu BBIMIOJHEHUHU JTA0OPATOPHBIX PAOOT H
NPAaKTHYECKUX 3aAaHuid. [IpuMeHSTh MOAENH «MaTepHhaibHas
TOYKa»,  «PaBHOMEpPHOE  MPSIMOJIMHEHHOE  JIBIIKCHUEY,
«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 MOHATHI: MHEPUHUs, HHEPTHOCTb, Macca,
CWJIa, pPaBHOJCHCTBYIOLIas CHJIa, HWHEpLUaJIbHAs CHCTEMA
OTCYETA, HEMHEPIMAIbHASL CUCTEMA OTCYETA, TEOLIEHTPUUYECKAS
U TeJIMOLEHTPUYECKAsi CUCTEMBI OTCUETA.

PacrioznaBare, HaOmonaTh sBIeHWE WHEpHUH. [IpuBOAUTH
MPUMEPHI €r0 MPOSIBICHUS B KOHKPETHBIX CUTYAIUSX.
OOBACHATh MEXaHUYECKUE SIBJICHUS B HWHEPIUAIBHBIX U
HEMHEPIUAIbHBIX cHUCTeMaxX oTcuéra. BeimensaTs neiicTBus Ten
Ipyr Ha JIpyra U XapakTepu3oBaTh uUX cujamMu. [IpuMeHSTH
3HaHUS O JACHCTBUSAX HAJl BEKTOpPaMU, MOJIYYCHHBIE Ha YpPOKax
reomeTpur. OmNpenensaTh PaBHOJACUCTBYIOUIYIO CHUJIY IBYX H
Obormee cwi.  Onpedensimv  PAGHOOCUCMBYIOWYIO — CUTLY
9KCNEPUMEHMATILHO.

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

Buvissname  ycmotiyugvle  nosmopsrowuecs — C8a3U  MeHcoy
YCKOpeHuem mena u  Oelcmeyowel Ha He20  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 IKCHEPUMEHMANIbHBIX 3A0aY.
0ObocHoBbI8AMb  BO3MONCHOCMbL  NPUMEHEHUsI  8MOpo20 U
mpemve2o 3axonos Hviomona 6 ceoyenmpuueckou cucmeme
omcuéma. Haxooums 6 Oononnumenvuou aumepamype u
Hnmepneme ungopmayuro, noomeepicoarowyro epaujeHue
3emau.

DopMyaMpoBaTh MPUHIIUII OTHOCUTENbHOCTH ["anmuies.

1.3

Cuibl B MEXaHUKE

14

[TepeurcsiTh BUIbI B3aUMOJACHCTBUS T U BUJIbI CHUJI B
MEXaHHUKeE.

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

dopMyIHPOBATh 3aKOH BCEMUPHOTO TSATOTECHHS M YCIOBHUS €TI0
HPUMEHUMOCTH.

Haxoauth B IOMOJHUTENBLHOM TUTEpatype 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 Opyeux niaHemax. Buiyuciamo
VCKOpeHue c80000H020 NAOeHUs. HA PA3IUYHBIX WUPOMAX.
Haxooumv 6 Oonoanumenvroul aumepamype u Humepneme
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ungopmayuro 0 napamempax nianem u Opyeux HebecHvix meil.
Paccuumuvieamo nepeyio KOCMUYECK)IO CKOpOCMb.
Hcnonvszoeame 3axonbl mMexaHuku Oas 00bACHEHUs. OBUNCEHUS
HebeCcHbIX meil.

BerumcnaTe BeC Ten B KOHKPETHBIX CHTyanusx. Ha3wiBath
CXOJCTBO W pa3jiMuus Beca W CHJIbI TsDKECTH. Pacmo3HaBaTh u
BOCITPOU3BOIUTH COCTOSIHUS TEJI, IIPH KOTOPBIX BEC Tella PaBEeH
CWIE TsDKeCTH, Oosbmie wim MeHbme e€. OnucelBath U
BOCIIPOU3BOIUTH COCTOSIHE HEBECOMOCTH TeJa.

Onpedensimov nepecpysky mena npu pewieHuu 3aoay. Haxooumuo
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 TIOJIETAaX YeJI0BEeKa B KOCMOC, O
JMOCTIDKEHUSX HAalIel CTpaHbl B TOJTOTOBKE KOCMOHABTOB K
MOJIETAM B YCIIOBUSIX HEBECOMOCTH.

Pacnio3naBarb, BOCHIPOM3BOAWTH U HAOMIOAATH pa3IUYHBIE
BUJIBI tehopmanuu Tenn. opMyaupoBath 3aK0oH ['yka, rpaHHIIbI
€ro MPUMEHUMOCTH. BBIYHCIATH U U3MEPATh CHITy YIPYTOCTH,
KECTKOCTh  MPYKUHBL, HCECMKOCMb — CUCHEMbL  NPYHCUH.
Hccnedosams 3asucumocms cunvl ynpy2ocmu om oegpopmayui,
8bINOIHAMb 9IKCNEPUMEHMATILHYIO npoBepKy 3aKoHa
I'yka. Pacrio3HaBath, BOCIPOM3BOJUTH, HAOMIOAATH SIBJICHUS
CyXOro TpPEHHUSl TIOKOS, CKOJBKEHHUS, KauyeHHs], SBIICHUE
COTPOTHBIICHUS TPU ABWKEHUU TeNa B KUAKOCTH WM 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  3ajad. Burasnams
9KCNEPUMEHMANIbHO BENIUYUHBL, OM KOMOPLIX 3AGUCUM  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.

PaGotate B mape mpu BBIOJIHEHUH MPAKTUYECKUX 3a/IaHUH.
Haxomute B pomonHuTenbHON nuTepatype U HTepHeTe
uH(GOPMAIIMIO O BKJIAJIe Pa3HbIX YUEHBIX B PA3BUTHE MEXAHUKHU.
l'oTOBUTH Mpe3eHTaluu U COOOIICHHUS 10 U3yYEHHBIM TEMaM.
[IpumeHsATh 3aKOHBI AMHAMUKH JJIS OMUCAHMS JABMXKCHUS
pealbHBIX Tell.

1.4

3aKkoH COXpaHCHHUA
B MCXaHHUKC

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 H"
HEYIIPYIUC CTOJIKHOBCHUS TCJI, pPCAKTUBHOC IBUKCHUC.
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, OIMNCBIBAOIINUC 3dKOH COXPAaHCHUSA
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UMITyJIbca B KOHKpPETHOHM curyanuu. HaxonuTs, HCHOB3ys
COCTaBJICHHOE YpPaBHEHUE, HEU3BECTHHIC BEJIMUUHBI.

Co3paBaTh CcUTyallud, B KOTOPBIX TMPOSIBISIETCS 3aKOH
COXpaHEHUs UMITYJIbCA.

Haxomute B pononHutenbHOW Jsmteparype u HHTepHere
UH(POPMAITMIO 0 33JaHHOW TeMe. [OTOBUTH TPE3CHTANNH U
CcOoOOIIEeHNs 1O W3YYCHHBIM TeMaM (BO3MOXKHBIE TEMBbI
MPEJICTABJICHBI B yICOHUKE).

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

PabGoTaTe B mape wim rpyrie npu BBHIMOJTHEHUH MPAKTHYECKUX
3aJJaHuH.

JaBatb ompeneneHue TOHATUH: paboTa CHIIBL, 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
YOPYTOCTH, paOOThI CHIIBI TPEHUS, MOIIHOCTH, KHHETHYECKOM
SHEPTHH, U3MEHEHUSI KMHETUYECKOW IHEPTUH, MOTEHIIUATLHON
SHEPTHH TEJI B TPABUTAIMOHHOM TI0JI€, TOTEHIIUAIBLHON
SHEPTHH  ympyro  jaeGopMUpOBaHHOTO  Teda,  MOJHOM
MEXaHUYECKON SHEPTUU.

CocraBisaTh  ypaBHEHHs, CBs3bIBaloImue paboOTy  CHJIBI,
JEWCTBYIONIEH Ha TEJIO0 B KOHKPETHOM CUTYyallH, C U3BMEHEHUEM
KMHETUYECKON  sHeprud  Tena.  Haxoautb,  HCMIONIb3ys
COCTaBJIEHHOE YPABHEHUE, HEU3BECTHBIEC BEIIMUMHBI.
@opMyIUpOBaTh 3aKOH COXPAHEHUs TOJHOW MEXaHWYECKOU
SHEPIUH, Ha3bIBaTh I'PAHULIBI €T0 TPUMEHUMOCTH.

CocraBiAITh ypaBHEHHUsI, ONMCHIBAIOLIME 3aKOH COXpPaHEHUs
MOJIHOM MEXaHUYECKON SHEpPruM, B KOHKPETHOM CHUTYallUH.
Haxonuth, ucnosp3ysi COCTABIEHHOE YpaBHEHHUE, HEU3BECTHbIE
BEJINYUHBI.

Co3paBaTh cUTyauuu, B KOTOPBIX IPOSIBISIETCS  3aKOH
COXpaHEHUs MOJHOM MEXaHUYECKON SHEPrUu.

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

PaGorate B mape, rpymme npu BHIIOJHEHHH TMPAKTUYECKUX
3aJlaHUH.

[IpuMeHATh 3aKOHBI COXPAHEHHUS MMIIYJIbCA U MEXaHU4YEeCKOM
SHEPTHHM 7151 ONMCAHUS JBUKEHUS PEAIbHBIX TEll.

1.5

Cratuka

JlaBaTh ompenelieHnE MOHATHI: paBHOBECHE, YCTOWYMBOE
paBHOBecHe, HEYCTOWYMBOE paBHOBecHe, Oe3pa3iIMyHOe
paBHOBECHE, IIJIEUO CHUJIbI, MOMEHT CHUJIBI.

HaxonuTh B KOHKpPETHOW CHUTyallMM 3HAYCHMs Iuleda CHJIBI,
MOMEHTA CUJIBI.

[lepeuncnsaTs ycnoBus paBHOBECUS MAaTEpHUAIbHOW TOYKH H
TBEpHoro Tena. CoOCTaBIATh ypaBHEHMS, OIUCBHIBAIOIINE
YCIIOBUSI PaBHOBECHsI, B KOHKPETHBIX cuTyauusx. Onpenensrs,
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UCIIOJIb3YSI COCTAaBJICHHOE YPaBHEHUE, HEU3BECTHBIE BEIIMUMHBI.
Pacno3naBare, BOCHpPOM3BOAWTH M HAONIOJATH pPa3IHYHBIC
BU/Ibl PABHOBECHSI TEI.

W3mepaATs cuiny ¢ NOMOUIbIO HPY)KMHHOTO JUHAMOMETpA H
U(POBOrO AaTYMKA CHIIBI, U3MEPATH IJIeY0 CHIbl. PaboTath B
nape, IrpyImnre py BbIIIOJHEHUH PAKTUYECKUX 3aJaHUM.
Haxomute B pomonHuTeneHOW swuteparype u HHTepHETE
UH(POPMALIHIO O 3HAYCHUU CTATHKH B CTPOHUTEIHCTBE, TEXHUKE,
ObITy, OOBscHEeHHE (OPMBI M Pa3MEpPOB OOBEKTOB IMPHPO/IBI.
l'otoBuTH Mpe3eHTalN u COOOIIECHUS, BbINONHAMY
uccredosamenvckue pabomsl 1o 3aJaHHBIM TEMaM.

PaGorate B mape npu BBIIIOJIHEHUH JIAOOPaTOPHON pabOTHI

1.6

OCHOBBI
TUIPOMEXaHUKH

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

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 TAPAMETPOB Ipecca.

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

Cocmaenams ypasnenue bepuynnu 6 KOHKpEmMHbIX CUMYAYUsX.
Onpeoenamey, UCNONb3YSL cocmagienHoe ypaenenue,
Heu3eecmHvle 8eIUYUHDbL.

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

Haxooums 6 oOononnumenvuoiu numepamype u Humepneme
ungopmayuro 06 ucnonvzosanuu ypaswenusi bepnyniu 6
mexHuKe u 6vimy.

MounekynspHas Ghuzu

Ka 1 TCpMO

HNHaMHKa

OCHOBEI

MOJIEKYJIIPHO-
KHUHETUYECKOMH
teopun (MKT)

16

JlaBaThp  ompenereHUe — TOHSATUM:  TEIUIOBBIE  SBJICHUS,
MaKpOCKOIMYECKHE Tella, TEIUIOBOE JBIKEHHE, OPOYHOBCKOE
nBuKeHue, AUQQy3usi, OTHOCUTENbHA MOJIEKYIsIpHas Macca,
KOJINYECTBO BELIECTBA, MOJISIpPHAs Macca, MOJIEKyJla, Macca
MOJIEKYJIbl, ~ CKOPOCTb  JBIKEHUS  MOJIEKYJbI, CpEIHsA
KUHETUYECKass DJHEPIrUsl MOJIEKYJIbl, CHWJIbl B3aUMOJCHCTBUSA
MOJIEKYJ, WACAIbHBIA a3, MHKPOCKOIUYECKHE I1apAMETPBI,
MaKpPOCKOIMYECKUE TIapaMeTphl, JaBlIEHHE Ta3a, aOCONOTHAs
TeMIiepatypa, TerioBoe paBHoBecue, MKT.

[lepeunciAT  MHUKpPOCKOIIMYECKME H  MAaKpPOCKOIIMYECKUE
rapaMeTpsbl rasa.

[lepeuncnsate ocHoBHble mnoJsoxkenuss MKT, npuBoauth
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OpUMEpbl,  pe3yiabTaThl  HAOMIOJEHUH WU ONMCHIBATH
HKCIIEPUMEHTBI, JOKA3bIBAIOIINE HX CIIPABEIUBOCTb.
Pacno3naBate M ONKUCHIBAThH SIBJICHHS: TEIUIOBOE IBHKEHUE,
OpoyHOoBcKoe nBWkeHue, nuddysua. BocmpousBoguts u
OOBSICHATH ONBITHI, JIEMOHCTPUPYIOLINE 3aBUCUMOCTh CKOPOCTH
mapdy3un 0T TeMmepaTypel W arperaTHOrO  COCTOSHHS
BemiectBa. Habmoaare auddy3uto B )KUIKOCTAX U Ta3ax.
Hcnonp3oBath MOMy4YeHHBIE HA YpOKaX XHMHH YMEHUS
OTIpE/ICNATh 3HAYEHUsI OTHOCUTEIBHOW MOJIEKYSIPHOM MAacCHl,
MOJISIPHOM MAacChl, KOJHMYECTBA BEIIECTBA, MACChl MOJICKYIIbI,
dopmynupoBaTh GU3NIECKUIN CMBICI TTOCTOSTHHONH ABOTaIpoO.
Onucvlieamsb ~ Memoobl  OnpedeieHus  pasmepos  MOJeKyI,
CKOpOCMU MOJIEK) .

OueHuBaTh pa3Mep MOJIEKYJIbL.

OOBSACHATD OCHOBHBIE CBOMCTBA arperaTHbIX COCTOSIHUMN
BenecTsa Ha ocHoBe MKT.

Co3z0asamb KomnvlomepHbvie MOOEIU MENI08020 OBUNHCEHUS,
OPOYHOBCKO20 O8UdICEHUs, A8NeHUss Oupysuu 6 meepouvlx,
HCUOKUX U 2a3000pa3ubix menax, onvima Ileppena.

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

CocraBnars ocHoBHOe ypaBHeHne MKT wuneanpHOro rasa B
KOHKpETHOM cutTyanuu. OnpenensiTe, UCHOJIb3ysl COCTABIEHHOE
ypaBHEHUE, HEM3BECTHBIEC BEJIMUHHBI.

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

OnuceiBath crnocoObl M3MepeHus Ttemieparypbl. CpaBHUBAThH
mikansl KensBuna u Lenscus.

CocraBisaTh  ypaBHEHHME,  CBs3bIBaioliee  aOCOJIOTHYIO
TEMIIEpPAaTypy HAEaTbHOTO Tra3a CO CpelHed KUHETUYEeCKOM
SHEpPruel MOJIEKYJ, B KOHKpPETHOM cuTyaruu. OnpenensTs,
UCIIOJIB3YS COCTABJICHHOE ypaBHEHHNE, HEU3BECTHBIC BEIIUYUHBI.
CocTaBiiTh ypaBHEHHE, CBS3bIBAIOIIECE JIABJICHHE HJICATBHOTO
raza ¢ abCONIOTHOW TEMIEpaTypoil, B KOHKPETHON CHUTYallHH.
Onpenendrs, UCIIOJIB3YS COCTaBIICHHOE ypaBHEHHUE,
HEU3BECTHBIC BETMYHHBI.

W3mepats TemmepaTypy JKUAKOCTH, Ta3a >KUAKOCTHBIMU H
nudpoBbIMU TepMoMeTpamu. PaboTath B mape, rpynmne mpu
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 COCTOSIHHMA UACAIBHOIO Tasa U
ypaBHeHue MeHnneneeBa-KnaneiipoHa B KOHKPETHOM CUTYallUH.
Boraucnars, UCIIOJIB3YS COCTaBJIEHHOE yYpaBHEHHUE,
HEU3BECTHBIE BEINUHHBI.

PacriozHaBath M ONMCHIBaTh H30IIPOLIECCH B HEAIBHOM Tase.
IIpoznosuposamb 0cobeHHOCMU NPOMEKAHUS U30NPOYECcos8 6
UOeanbHoOM 2a3e Ha OCHOGe YPAGHEHUU COCMOAHUS UO0edbHO20
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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.
Boruncnsrs, UCIIOJIB3YS COCTaBJIEHHOE YpaBHEHHUE,
HEU3BECTHBIE BEINYUHBI.

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

W3mepars 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 nOpu BBINOJHEHHUH NPAKTUYECKUX
3aJJaHUH.

Haxomute B nureparype u UHTepHere 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 0dasieHue, OMHOCUMENbHAS BIANHCHOCHb 8030YXd,
MOUKA POChbL.

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

OnuceIBaTh CBOMCTBA HAaChIIeHHOTO Tlapa. Co3aaBaTh
KOMITbIOTEPHBIC MOJIETH THHAMHYECKOTO PaBHOBECHSI.
H3mepams enasicHocms 8030yXa ¢ NOMOWbIO cucpomempa u
ncuxpomempa. Onucvleams  yCmpoucmeo 2uzpomempa U
ncuxpomempa. Onpedeﬂﬂnﬂ, OMHOCUMEIIbHYIO 6JIAJHCHOCNIb NO
ncuxpomempudeckou maobnuye. Onpederams  abCONOMHYIO
6JANCHOCMb 6030yxa, napyudibHoe daeﬂeHue, OMHOCUMEIbHYIO
6IANCHOCMb 6030yxa, MOUYKY pOCbl 6 KOHKDENIHbLX CUumyayusx.
Haxooums 6 numepamype u Hnmepneme uHgpopmayuio,
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 CTPOCHMS )KUIKOCTH, co3aHHOI Ha ocHoBe MKT.
JaBate omnpeaeneHWe TMOHATUN: CHUJIAa  MOBEPXHOCTHOTO
HaTsSOKEHUS, Koa(hhUIueHT MMOBEPXHOCTHOTO
HATSKEHUSL, NOBEPXHOCIMHAS IHEPIUSL.

Pacnio3naBath ¥ BOCHPOM3BOOUTH TMPUMEPHI  MPOSIBICHUS
JIECTBUSI CUJIBI TOBEPXHOCTHOTO HATSKEHUSI.

Onpeoenamo cuny NOBEPXHOCMHO20 HAMSAICEHUS,
KO3 puyuenm no8epxHOCMHO20 HAMANCEHUsl, NOBEPXHOCTIHYIO
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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) H#UOKOCmu no
Kanuunsapy.

Jlasamb onpedenenue nowAMUl. 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 CMpOEeHUsl. Jemoncmpuposamo
ocobenHOCmU  CMpPOeHUs KPUCMALIUYECKUX U  amopghubix
MeEéPObIX mell, UCNONb3YSL 00bEMHblE MOOelU KPUCMAILILOS.
Ilpusooumv  npumepvl  npoyeccos,  NOOMEEPHCOAOUJUX
CX00CMB0 U PA3IUYUSL CEOUCME KPUCMALIUYECKUX U AMOPDHBIX
meépovix meil.

Haxooumv 6 Humepneme u oOonoanumenvHou aumepamype
c8e0eHUs. O CBOUCMBAX U NPUMEHEeHUU KPUCMALIUYECKUX U
aAMOppHbIX Mamepuanos.

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

JlaBaTh ompezeneHue MOHATHI: TepMOJWHAMUYECKasl CUCTEMA,
M30JIMPOBaHHAsl TEPMOJMHAMHMYECKash 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 IMPOLECChl HU3MEHEHUS
COCTOSIHUSI.

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

OnuceiBaTh CHOCOOBI W3MEHEHUS COCTOSTHHS
TEPMOIUHAMHYECKON CUCTEMBI nyTéM COBEpUICHHUS
MeXaHW4YeCKO paboThI U IPH TEIUIONIEpeaye.

CocTaBisTh ypaBHEHHE TETNIOBOTO OanaHca B KOHKPETHOM
CUTYyalluu. BeIUUCIATH, UCTIONB3YS COCTABICHHOE YpaBHEHHE,
HEU3BECTHBIE BETMYNHBI

2.4

OCHOBEI
TEPMOTUHAMHUKHU

17

I[aBaTL OIIPCACIICHUC MOHSTHM: TEpMOAUHAMUNYCCKAaA CUCTEMA,
HU30JIMpOBAaHHAA TCPMOJUHAMHUYCCKAd CHCTCMA, PABHOBCCHOC
COCTOSHHCE, TepMOI[I/IHaMI/I‘-ICCKI/Iﬁ mponecc, BHYTPCHHAA
OHEpTru-, BHYTPCHHSAA OHEPrusia nacajbHOIro rasa,
TeHHOéMKOCTL, KOJMYCCTBO TCIUIOTHI, YACJIbHAsA TCIJIOTA
IJIAaBJICHHUA, YIACJIbHAA TCIIOTA Hap006p3.30BaHI/I}I, yYACIbHAA
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TEIIoTa cropaHust TOTLIINBA, paboTa B
TEPMOJIMHAMHUKE, aduabamuwlii npoyecc, 0OpaTUMBIA TPOIECC,
HeoOpaTHMBIN TPOIECC, HArpeBaTellb, XOJOMWIBHHUK, padouee
TEJIO0, TEIJIOBOM ABUrarens, KIT/[ TermnoBoro apurarents.
Pacnio3naBatb TEPMOIUHAMHYECKYIO CUCTEMY,
XapaKTepU30BaTh €€ COCTOSHUE M TPOILECChl N3MEHEHHS
COCTOSIHUSI.

Ilpusooums npumepvl mepmoOUHAMUYECKUX CUCMEM U3 Kypca
buonozuu, xapakmepuzoeamsv UX, ONUCLIGAMb U3MEHEHUs
COCMOAHU.

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

CocraBidTh ypaBHEHHE TEIJIOBOTO OajlaHca B KOHKPETHOM
cuUTyalu. BBIUMCIATH, UCTONB3YSl COCTABICHHOE ypaBHEHHE,
HEW3BECTHBIE BEJTMYHHBI.

Pacnoznasame  ¢hazosvie  nepexoovi  nepsoco pooa u
cocmasnams ypasHenus 0 pazosvix nepexo0os. Buiuucnsamo,
UCNONL3YSl COCMABNEHHbIE YDABHEHUS, HEUZBECHHbLE BEUYUHDL.
Onpenenars 3HaUYECHUs] BHYTPEHHEN 3HEPIUU MICAIBHOIO Tasa,
W3MEHEHHUE BHYTPEHHEH HHEPruM HJEaJbHOTO Ta3a, paboThI
HJIeATbHOTO Ta3a, padOThl HAJ WIACATHHBIM T'a30M, KOJIUYECTBA
TEIJIOTHl B KOHKPETHBIX cHUTyanusx. OmnpenensTe 3HaAYCHHUE
paboThl UAeaIbHOrO ra3a mo rpaduky 3aBUCUMOCTH JaBJICHUS
0T 00BbEMa TIpHu M3006apHOM TIpoIIecce.

Onucvleamo 2eomempudecKuil cmulcl  pabombl u
paccuumuléams €€ 3HayeHue no 2paguxy 3a8UCUMOCTNU
oasneHusi U0ealbHO20 2a3a om 00vbEMA.

@opMyIUpOBaTh MEPBBIA 3aKOH TEPMOIUHAMUKHU.

CocraBiAiTb  ypaBHEHHE, OIIMCHIBAIOLIEE NEPBBIM  3aKOH
TEPMOJANHAMUKH, B KOHKPETHBIX CUTYalUsIX JJI1 U30MPOLECCOB
B HWJEaJIbHOM rasze. BbIUMCHATH, HCHOJB3YyS COCTABIEHHOE
YpaBHEHUE, HEU3BECTHBIE BEIIUUNHBI.

Paznuuate  oOpaTumble M HeoOpaTHMble  IMPOLIECCHI.
[ToaTBepxknaTe  mpuMepaMu  HEOOPATUMOCTh  TEIUIOBBIX
IIPOLIECCOB.

Dopmynuposams 6mMopou 3aKOH MEPMOOUHAMUKU, HA3bIBAMb
epanuybl e2o NPUMEHUMOCTU, 00BACHAMD e2o
cmamucmuyecKuil xapakmep.

[IpuBoauTE TpHUMEpPHl TEIUIOBBIX [BUraTeleil, BBIACIATH B
IpuMepax OCHOBHBIE YacTH JIBUraTes€i, ONMUCHIBATh MPHUHLIUI
nerictBus. Berancnate 3HaueHus KIIJ[ TemmoBoro aBurareins B
KOHKPETHBIX  cuTyauusx. Onpedenrsmov  3uavenus  KIIJ]
mennogozo osueamens, pabomarowezo no yuxny Kapuo, 6
KOHKPEMHbIX CUMY AYUSIX.

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,
JUHUM HANPSHKEHHOCTH BJIEKTPUYECKOrO IOJsA, OJHOPOIHOE
AJIEKTPUYECKOE TIOJIE€, TMOTEHIMAl 3JJIEKTPUYECKOrO  TMOJIA,
pa3HOCTh MOTEHUMAJIOB, JSHEPrus DJIEKTPUUYECKOTO  IOJIS,
SKBUIOTEHI[MAJIbHAS MMOBEPXHOCTb, AIEKTPOCTATHYECKAS
WHIYKLIMS, TOJSIPU3ALUSA  AUIICKTPUKOB, JAUIIECKTPUYECKAs
MIPOHHUIIAEMOCTH BEIIECTBA, ANEKTPOEMKOCTh, KOHJIEHCATOP.
Pacnio3naBarb, BOCHIPOM3BOAWTH U HAOMIOAATH pa3IUYHBIE
CcrocoObl  DJJIEKTPU3AIMH Tl OOBSICHATH  SIBJICHHE
JJIEKTPU3allMM Ha OCHOBE 3HAHUW O CTPOCHHUM BENIIECTBA.
OnuceiBaTh U BOCIPOU3BOAUTH B3aUMOJICHCTBUE 3aPSKEHHBIX
Tedl.

OnuceiBaTh TIPUHITATT JEUCTBUSA 3IEKTPOMETPA.
@opMyIUpOBaTh 3aKOH COXPAHEHUS SJEKTPHUYECKOTrO 3apsana,
ycioBust  ero  npuMeHuMocTd. (CocCTaBisiTh  ypaBHEHUE,
BBIPAXKAIONIEE 3aKOH COXPAHEHUS JIIEKTPUUYECKOrO 3apsia, B
KOHKPETHBIX CUTYyallUaX. BBIUMCIATE, UCIONIB3YsI COCTABICHHOE
YpaBHEHUE, HEU3BECTHBIE BEIINUNHBI.

®opmynupoBarh 3akoH KyrnoHa, ycioBHsS €ro IpUMEHHUMOCTH.
CocTaBnarh ypaBHEHHE, BbIpaxaromiee 3akoH KymoHa, B
KOHKPETHBIX CUTYyallUsaX. BBIUMCIATE, UCIONB3YysI COCTABIECHHOE
YpaBHEHUE, HEU3BECTHbIE BEJIMYMHBI. BBIYHCIATE 3HAYCHUE
HaIPSOKEHHOCTH TIOJISI TOYEYHOTO AJIEKTPUYECKOro 3apsna,
ONIPENENATh  HANPaBJICHUE BEKTOpa  HANpPSHKEHHOCTH B
KOHKPETHOU CUTYalLlUH. PopMyIUpOBATH NPUHLUIT
CYINEepIO3ULUU ANEKTPUYECKUX MIOJIEH. Onpenenarsb
HaIlpaBJICHUE W 3HAYECHHE PE3YJIbTUPYIOIIEH HaNpsKEHHOCTH
3IEKTPUUECKOTO IOJISI CHCTEMBI TOUEUHBIX 3apsI/I0B.
Ilepeuucnams ceolicmea JUHUU HanpscEHHOCmu
anekmpuieckozo nois. 1300paxaTh 3JIEKTPUUYECKOE TIOJe C
IIOMOLIBI  JIMHUKA  Hanpsok€HHOCTU.  Pacno3HaBarb U
n300pakaTh JIMHUM HAMpPsDKEHHOCTH TOJSl TOYEYHOTO 3apsija,
CUCTEMBbl TOYEYHBIX 3apsAJ0B, 3apPSHKEHHOM  IJIOCKOCTH,
NBYX (HecKoIbKUX apaJuIeNbHBIX IUIOCKOCTEH, wapa, cghepul,
YyuruHopa, OJHOPOJHOTO ¥ HEOJHOPOJHOTO AIIEKTPUUYECKHX
TIOJIEH.

Onpeaenars N0 JUHUSIM HANPSHKEHHOCTH 3IEKTPUUECKOTO TOJIS
3HAKU U XapaKTep pacupeiesieHus 3apsiioB.

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

Pacnosnasamo u 80CNpoOU3800UMD ABNEHUs
INIEKMPOCMAMULECKOU UHOYKYUU u noxapusayuu
OUBNIEKMPUKOB.

Teopemuuecxu npedcmwbleamb HA OCHOBAHUU 3HAHUU O
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cmpoenuu ewecmsa nogeoeHue nPOBOOHUKO8 U OUINEKMPUKO8
8 anekmpuueckom noie. OOOCHOBbI6AMb U OMCMAUBAMb CEOI0
MOYKY 3DEHUSL.

Cocmasnams  pagencmea, c8A3vlearOwuUe HANPANCEHHOCTD
INEKMPUYECKO20 N0 68 OUIEKMPUKe C HANPAHCEHHOCMbBIO
BHEWIHEe20 2NeKMpuYeckoeo nous. Buuuciams, ucnonvsys
cocmasieHHoe ypasHenue, Heu38ecmuble 8eIUUUHbL.
Onucvleams  npunyun  Oeticmeus  NeKMpOoCMAMUYecKou
3auumol.

OnpenensaTh MOTSHIUAT 3JIEKTPOCTATHIECKOTO OISl B JaHHOU
TOYKE TIOJII OJIHOTO U HECKOJbKUXTOUCUHBIX JIICKTPUUCCKUX
3aps/IOB, NOMEHYUANLHYIO IHEP2UIO JNIeKMPUecKo20 3apaod u
cucmemul INEKMPULECKUX 3aps1008, Pa3HOCTH
MOTCHIIUAJIOB, pabomy INEKMPOCMAMUYECKO20
noJs, HaPSDKEHUE B KOHKPETHBIX CUTYAIUSX.

CocTaBisTh  ypaBHEHUS, CBS3BIBAIONIME  HANPSHKEHHOCTH
ANEKTPUIECKOTO TOJISI ¢ PA3HOCTHIO TIOTCHIINATIOB. BBIUUCIISITH,
HCIIOJIb3YSl COCTaBJICHHOE YPaBHEHHE, HEU3BECTHBIC BEITMUHHEI.
N3o06paxkars SKBHITOTCHITHAILHBIC MTOBEPXHOCTH
JNIEKTPUYECKOr0 TOJsA. Pacrmo3HaBaTh W BOCIPOU3BOIWTH
SKBHITOTEHITHAIEHBIC TIOBEPXHOCTH TOJS TOYSYHOTO 3apsja,
CHUCTEMBl TOYCYHBIX 3apsJiOB, 3apsOKEHHOW  TUIOCKOCTH,
NIBYX (HecKobKuUX) MapajuIeIbHBIX TIIOCKOCTEH, wapa, cgepul,
YunuHOpa, OTHOPOTHOTO W HEOJHOPOJHOTO AIIEKTPUYESCKHX
noneil.  OOBACHATH  YCTPOMCTBO, TMPUHIMII  JEHCTBHS,
NPaKTUIECKOE 3HAYEHUE KOHJCHCATOPOB. BBIUUCIIATH 3HAUCHUS

ANEKTPOEMKOCTH TJIOCKOTO KOHJIEHCaTopa, 3apsizia
KOHJ/ICHCATOpa, HAINpsDKEHUS Ha OOKIagKaXx KOHACHCATopa,
napamMeTpoB TJIOCKOTO KOHJIEHCATOoPa, SHEPTUU

JNIEKTPUYECKOTO  TOJI  3apsDKEHHOTo  KOHJAEHcaTopa B
KOHKPETHBIX CUTYyallUsX.

Paccuumuieamov 0bugyro émxkocms cucmemuvl KOHOEHCAMOPO8.
Haxomute B HMHTEepHeTe M JOMOJHUTEIBHOW JHUTEpaType
uHbOpMaIMI0O 00 OTKPBITUU BIIEKTPOHA, HUCTOPHUH H3yUCHUS
ANEKTPUYECKHUX SIBICHUN. ['OTOBUTH Mpe3eHTAIIMH U COOOIICHHUS
0 M3YYEHHBIM TeMaM (BO3MOKHBIE TEMBbI MPEACTaBICHBI B
yueOHHKE).

3.2

3aKOHEBI
MIOCTOSHHOTO TOKA

18

JlaBaTb onpezeneHne NOHATHUI: SJEeKTPUUYECKUI TOK, CHJIa TOKa,
BOJIbT-aMIIepHast XapaKTepUCTHUKA, MEKTPUYECKOE
CONPOTHUBJIEHUE, CTOPOHHHUE CHWJIbI, AJIEKTPOABIKYIIAs CHUIIA.
[lepeuncnsarh yciioBHs CyLIECTBOBAHHUS 3JIEKTPUUECKOTO TOKa.
PacriozHaBaTh M BOCHPOM3BOJIUTL SIBICHHE AIIEKTPHUYECKOIO
TOKa, JEUCTBUSA JJIEKTPUYECKOTO TOKAa B  IIPOBOJHHKE.
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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IPOBOJHHUKE OT HAMPSDKEHHS U OT COMPOTHBIICHHS TPOBOIHUKA.
CrpouTts rpaduk BOJIbT-aMIIEPHOI XapaKTEPUCTUKH.
@opmynupoBaTh 3akoH OMa JUIsl yyacTKa LENH, YCIOBHS €ro
npuMeHUMOCTH. COCTaBIATh ypaBHEHHE, ONMCHIBAIOIIEE 3aKOH
Owma U1 yuacTKa LIenH, B KOHKPETHBIX CUTYalusiX. BeIYHCIATD,
UCTIOJIB3YSl COCTABJICHHOE YpaBHEHHE, HEW3BECTHBIC 3HAYCHUS
BEJIMYMH.

PaccunThiBaTh 00IIEE CONMPOTHUBICHHWE YYacTKa WEMH NpU
MOCJIEZI0BATEILHOM " napaieIbHOM COCIMHEHUSX
IIPOBOJTHUKOB, Npu CMEeUaHHoM coeouneHuu
nPO60OHUKOS. BHITIOIHATH pacueThl CHUII TOKOB U HANPSDKCHUN B
pa3IMYHBIX (B TOM YHUCIIE B CJIOMKHBIX) DJIEKTPUICCKUX HETISX.
@opMmynupoBaTh M HUCHOJIB30BaTh 3akoH Jlxoymnsa-Jlenna.
Onpenenarb paboTy W MOIIHOCTh JJIEKTPUYECKOTO TOKa,
KOJIMYECTBO TEIUIOTHI, BHIICJISAIONMIEHCS B TIPOBOJHUKE C TOKOM,
IIPY 3aJ]aHHBIX TTApaMeTpPax.

®opmynupoBath 3akoH Oma A MOJIHOM LIeTH, YCJIOBHUS €ro
npuMeHUMOCTH. COCTaBIISITh YpaBHEHHE, BBIpAXAOIIEe 3aKOH
Oma s TONHOM 1enW, B KOHKPETHBIX CHTYaIHsIX.
PaccunThiBaTh,  WCHONB3ysl  COCTaBICHHOE  YpaBHEHHE,
HEU3BECTHHIC BETUNINHBI.

W3mMepsTh 3HAYEHWE AIEKTPOIBIDKYIICH CHIIBI, HANIPSDKEHUE 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.

PaGorate B mape, rpymnmne MOpu BHINOJHEHUH NPAKTUYECKUX
3aJaHuH.

Haxomute B nmurepatrype u MHTEpHEeTEe MH)OpMAINIO 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 ITPECTABICHBI B YUEOHHUKE).

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, TEPMOAJIEKTPOHHAs ASMHCCHS, BJEKTPOJIU3, Ta30BBIN
pa3psiji, peKOMOMHAIINS, NOHU3AIHUS, CAMOCTOSTENLHBIN pa3psi,
HECaMOCTOSITENIbHBIN pa3psii, niazma.

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

KauecTBeHHO XapakTepu3oBaTh 3JEKTPUUYECKUN TOK B Cpeje:
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 npeockazvieamv HA OCHOBAHUU 3HAHUU O
cmpoeHuu  gewjecmea  xapakmep Hocumeneu 3apsaoos 8
DA3TUYHBIX cpeoax, 3a8uUcCUMOCmb conpomuenenus
NPOBOOHUKO8,  NONYNPOBOOHUKOG U  DJIeKMPOIUMOE — Om
memnepamypeol. IIpusooumo npumepul Quzuyeckux
9KCNEPUMEHMO8,  ABNAIOWUXCS  KPUMEPUAMU — UCMUHHOCMU
meopemuyeckux npeocKazanuil. ObocHosvisamy u
omcmaueams 80U NPEONON0NHCEHU.

[IepeunciATb OCHOBHBIE IIOJIOKEHHS TEOPUU DIEKTPOHHOMI
IPOBOJMMOCTH METAJUIOB. BBIYHCIATE 3HAYEHUS CpeaHel
CKOpPOCTH YIOPSI0OYEHHOTO ABHKEHHSI SJIEKTPOHOB B MeETaslie
HOJT IEHCTBUEM DIIEKTPUYECKOTO TIOJISI B KOHKPETHOM CUTYaIlNH.
OmnpenensiTe COMPOTUBICHNE METAJUTUIECKOTO MTPOBOIHUKA TIPU
JTAHHOU TeMIieparype.

DKcnepumeHmanbHo uccre0osams 3a8UCUMOCb
conpomuenenus MemaniuyecKux NPOBOOHUKOS om
memnepamypeol.

Ilpueooume  npumepvl  c8epXNPOBOOHUKOE,  NPUMEHEHUS]
c8epxnpogoouMocmu.  Ymounusames 2paHuybl npuUMeHUMOCmu
sakona Oma 6 643U C Cyujecmeoganuem  A6J1eHUs
C8epXNPOBOOUMOCTIU.

[lepeuncnarb OCHOBHBIE TIOJOKEHUS TEOPUU BJIEKTPOHHO-
JBIPOYHOM MPOBOIUMOCTH MOTYIPOBOTHUKOB.

[TpuBoIUTH MIpUMEPBI YHCTBIX MOJTYTIPOBOTHUKOB,
MOJIYIPOBOJIHUKOB €  JIOHOPHBIMH W aKUENTOPHBIMU
MPUMECSIMH.

Oxcnepumenmanvho uccnre0osams 3A8UCUMOCTb

conpomueienuss NOIYNPOBOOHUKO8 O MeMnepamypvl U
0C8eeHHOCMU.

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

Ipumensmo meopuio npo8OOUMOCMU K ONUCAHUIO PAbOMbL
ouooa u mpanzucmopa. IIpUBOAUTE MPUMEPBI HCIIOJIb30BAHHMS
TIOJTyIIPOBOTHUKOBBIX TPHOOPOB.

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

[TpuBOAMTH IPUMEPBI UCTIOIB30BAHHS BAKYYMHBIX TPHOOPOB.
OOBsCHATh MeXaHW3M 00pa3oBaHUs CBOOOIHBIX 3apsloB B
pacTBOpPAax M PacIuIaBax IEKTPOJIUTOB.

OnwuceIBaTh 3aBUCUMOCTH COINPOTHBIICHHS DJIEKTPOJHUTOB OT
Temneparypol. Teopemuuecku HA — OCHOBAHUU — 3HAHUL O
CmpoeHuu  8ewecmea  NpeocKasvleamv — X00 — npoyecca
anekmpoauza. Ilpusooums npumepsl U  B0CHPOU3BOOUMD
Qusuyeckue IKCnepuMeHmol, NOOMeePIHCOarUUue gbloeneHue Ha
NeKMPOoOax Gewecmsea npu NPOXOHCOCHUU INEKMPULECKO2O
MoKa uepe3 21eKmpoIum. Ymounsams epaHuybl RpUMeHUMOCmU
3akona Oma 0151 ONUCAHUSL  NPOXONCOEHUSL  DNEKMPUUECKO2O
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MoKa uepe3 S1eKMpoauUmbl.
[IpumeHsaTh 3HaHUS O CTPOEHHUM BELIECTBA MJIS OIMCAHUS
SIBIIEHUS 3JIEKTPOJIN3A.

Cocmasnams ypasneHue, onucviéaioujee 3aKOH 31eKMpOSU3d
Dapades, 01 KOHKpemublx cumyayuil. Boruuciame, ucnonv3ys
cocmasneHHoe ypasHeHue, Heu38ecmuble 3HA4eHUs 6eTUYUH.
[IpuBoANTE IpUMEpPHI UCIIOJIB30BAHNUS IEKTPOJIN3A.

OOBsCHATH MeXaHW3M 00pa3oBaHUs CBOOOJHBIX 3apsloB B
razax.

[IpumeHsaTh 3HAaHUS O CTPOEHHUM BELIECTBA MJIS OIMUCAHUS
SIBJICHUH CaMOCTOSITENIbHOTO M HECAMOCTOSITEJIBHOTO Pa3PsJIOB.
PacnioznaBath, NMPUBOAWUTH MPUMEPBI, NEPEUUCIATH YCIOBHS
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 8bINONIHEHUU
UCCNe008amenbCKux pabom, npu ocywjecmeneHuu
meopemuieckux npeocKa3anull.

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

['oTOBUTH Ipe3eHTalMHM M COOOIIEHUS MO M3YyYEHHBIM TeMaM
(BO3MOXHBIE TEMBI MTPEACTABICHBI B YUCOHUKE)

3.4

MaruuTtHoOE 110J1e

12

JlaBaTh ompezneneHue MOHATHI: MarHUTHOE I0Jie, WHIYKIUS
MarHUTHOTO TOJISI, BHXpPEBOE TIOoJIe, CHWiIa Awmmepa, 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.

HaOmonate B3amMoJelcTBHE KaTYIIKM C TOKOM W MarHMra,
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 OMOIIBIO NTpaBuJia OypaBUKKa, HallpaBJieHUE BEKTOPOB CUJIbI
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.

[lepeuncasTe TUIBI BEWIECTB IO 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 33aHUM, B [Tape U IPYIIIE [IPU PELICHUHU 3a/1a4.
Obvacuams  npunyun  Oeucmeus  NeKmpousmMepumenbHvlx
npubOpos, 2POMKO2080PUMENS U IIEKMPOOSUSANEIL.

Haxomute B nureparype u UHTepHeTe nHOOPMAIIUIO O BKJIAJIC
Awmnepa, JlopeHua B M3ydeHHE MAarHUTHOIO I0JI, PYCCKOIO
¢u3uka CronmeToBa B WCCICIOBAaHHE MArHUTHBIX CBOWCTB
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 OObeInHEHHOM
WHCTUTYTE siaepHbIx uccnenoBanui (OUAN) B r. [lyOHe u Ha
agponHomkosutaiiiepe B I[EPHe; 00 wucnonws3oBanmu
(deppoMarHeTMKoOB, 0 MArHUTHOM T10JI€ 3eMJIN.

['oToBUTH mpe3eHTalMu U COOOIIEHHS MO H3yYEeHHBIM 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
AJICKTPOMArHUTHOW  WHAYKIIMH, TIOKa3bIBaTh  MPUYHHHO-
CJIEICTBEHHBIC CBS3M NMPH HAOII0AeHNY siBIeHus. HaOmogaTs u
AQHAJIM3UPOBATh AKCIEPUMEHTBI, AEMOHCTPUPYIONIUME MPABUIIO
Jlenna.

®opmynupoBaTh MpaBwio JIeHIa, 3aKOH 3JIEKTPOMarHUTHOU
WHIYKIIMH, Ha3bIBaTh IPAHUILIBI €r0 MPUMEHUMOCTH.
UccnenoBath BJICHUE AIEKTPOMATHUTHON UHIYKIUH.
Ilepeuucnams  ycnosus, npu KOMOpbIX B803HUKAEM
UHOYKYUOHHDLILL MOK 8 3AMKHYMOM KOHmMYype, Kamyuixe.
Onpedensimv  poab  JHcele3Ho20 CcepoeuHuKa 6 Kamyuixe.
Hzobpasxcamv  epachuuecku  6HewHee U UHOYKYUOHHOE
Mmaecnumuvle noas. Onpedensmv HanpaeieHue 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 MUKPODOHA.

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

[lepeuncnsiars MIpUMEPBI HCIOJIb30BaHUS SIBIICHUS
3IEKTPOMArHUTHOW MHIYKIUH.

PacrioznaBath,  BOCHpPOM3BOAMTH,  HAOMIOJATh  SIBJICHHE
CaMOMHJIYKIIMHU, MOKAa3bIBATh MPUYMHHO-CIICICTBEHHbIEC CBSI3U
py HAONIO/ICHUU SIBJICHHUS.

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

[IpoBOANTH aHAJIOTHIO MEXYy CAMOMHIYKIIUEH U MHEPTHOCTHIO.
Onpenenarb 3aBUCUMOCTh HMHAYKTHUBHOCTH KaTyIIKH OT €€
JUIMHBI U IJIOIAd BUTKOB.

Onpenenatb B KOHKPETHOM CUTYallMM 3HAYEHHUs: MAarHUTHOTO
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notoka, JIHAC wunaykuuu, 34C uHOyKyuu 6 OBUNCYUUXCS
nposoonukax, JIC caMOMHAYKUHUHU, UHIAYKTUBHOCTH, IHEPIUIO
INEKMPOMASHUMHO20 NOJA.

Haxomute B mureparype u WHrepHere uHdopManuioo 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 COOOIICHHUS 10 3YYCHHBIM TeMaM (BO3MOXHbBIC
TEMBI MPEACTABIICHBI B YUCOHHKE).

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

KoJieOaHus, CBOOOJHBIE KOJEOaHMs, 3aTyxaronue KoseOaHus,
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, BOCHIpOW3BOIUTH, HAOIIOATh TAPMOHHUYECKHE
KoJieOaHus, CBOOOJHBIC KOJEOaHMs, 3aTyxaronue KojeOaHus,
BBIHYKJIEHHBIE KOJIeOaHUs, PE30HAHC.

[lepeuncnsarp crocoObl  TIOJNlydeHHUs  CBOOOAHBIX |
BBIHY)K/IGHHBIX ~ MeXaHM4eckux  kosiebanuii.  CoCTaBisAThH
ypaBHEHHE MEXaHMYeCKUX KoJieOaHWUH, 3aluchiBaTh €ro
pemienue. OrmpeaensTh IO ypaBHEHUIO KoJeOaTeIbHOTO
JBUKEHUS TapaMeTphbl KOJIeOaHUI.

[IpencraBnsaTh rpaguueckyd 3aBUCUMOCTh CMEILEHHS, CKOPOCTU
U YCKOPEHUSI OT BPEMEHHU MPHU KOJEOAHUAX MATEMAaTUYECKOTO U
OpPYKMHHOTO  MasTHUKOB.  Ompenensite 1o  rpaduky
XapaKTePUCTHKU KOJIeOaHUl: aMILTUTYy, IEPUOJ] U YaCTOTY.
H3o0pasxcamv  epagpuuecku  3a8uUcCUMOCmb  AMAAUMYObL
BbIHYIHCOCHHBIX KOLCOAHULL O YACTOMbL BLIHYHCOAIOU U CUTIBL.
Ananuzuposams usmeneHue 0AHHO20 2paghuka npu U3MeHeHuu
mpeHus 8 cucmeme.

BoluncnaTe B KOHKPETHBIX CUTYyallUSX 3HAYEHHUsA Iepuoja
KoJe0aHUuN MaTeMaTH4eCKOro WM MPYKMHHOTO MAasTHHUKA,
SHEPTUU MasITHHUKA.

OOBACHATL  TpeBpallleHUuss dHEPruM MpU  KOJIeOaHHIX
MaTeMaTHYeCKOTO MasiTHUKA U Tpy3a Ha MPYKHUHE.
HUccneoosams 3A8UCUMOCMb 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
NPAaKTHYECKUX  3a/laHui,  HUCCIEAOBaHMW,  TUIAHUPOBATH
sKcniepuMeHT. Bectu muckyccuito Ha Temy «Ponb pesoHaHca B
TEXHUKE U OBITYY.
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Haxomute B mureparype u WHrepHere wuHdopMamuioo 00
UCTIOJIb30BAHUM MEXaHWYECKHX KoyieOaHuik B  mpubopax
reoJIOropa3Be/lki, 4acax, Kauelsix, JPYIHX yCTpOWcCTBax, 00
UCIOJIb30BAaHUU B TEXHHUKE M MY3bIKE PE30HaHCAa U 0 Oophbe ¢
HUM.

l'oToBUTH mpe3eHTaK M COOOIICHUS MO0 U3YyYCHHBIM TeMaM
(BO3MOJKHBIE TEMBI NIPEICTABIICHBI B YYEOHHUKE).

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

4.2

DNeKTpOMarHuTHBIC
KojeOaHus

10

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

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

COTIPOTHUBIICHUE, UHOYKIMUBHOE CONPOMUGIEHUE, EMKOCMHOe
conpomueiienue, NOJIHOe CONPOMUBIEHUe Yenu NepemMeHHO20
MoKa, NEUCTBYIOIEe 3HAYECHHE CHJIbI TOKa, JEHCTBYIOIIEE
3HauUEHUE  HamnpsHKeHus, TpaHchopMaTop, KodPPUIIMEHT
TpaHchopMaIuu.

N3obpaxaTe cxemy KoJeOaTelIbHOTr0 KOHTYypa M OTHCHIBATh
MIPUHIUI €0 paboTHI.

Pacnio3naBatb, BOCHpOHW3BOANTH, HAOMIOJATH  CBOOOJHBIC
AIEKTPOMArHUTHBIC KOJICOAHMS, BbIHYHCOCHHbLE
NeKMPOMASHUMHbBLE KONeOAHUS, Pe3OHAHC 8 Yenu NepemMeHH020
MoKa.

AHanu3upoBaTh TMPEBpAICHUS] JHEPTrUU B KoJeOATEIHPHOM
KOHTYpE MPH JIEKTPOMATrHUTHBIX KOJICOAHUSX.

[IpencraBisiTe B Buje rpad)ukoB 3aBUCUMOCTD AJIEKTPUUYECKOTO
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. BpUHCIATE C MOMONIBIO
dopmynel  TomMcoHa mepuoJ M YaCTOTy  CBOOOJTHBIX
AJICKTPOMArHUTHBIX KOJICOAHUA.

Onpenensarts MEpPUOJ, YACTOTY, AaMIUTUTYAy KojeOaHUN B
KOHKPETHBIX CHUTyalusx. Mcciedoeams  31eKmMpoMacHUmmble
KonebaHusl.

Ilepeyucnames ceoticmea agmoxonebanuil, a8mMoKoaIeOAmenbHou
cucmemvl.  Ilpusooums  npumepvr  agmokonebamenbHbvix
cucmem, UCNONb308AHUSL ABMOKONCOAHUI.

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

HaspiBaTh 0COOEHHOCTH MEPEMEHHOTO ANEKTPUIECKOTO 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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Haxomuth 3HadeHUs CHIbI TOKA, HAMPSDKCHUS, AKTHBHOTO
CONPOTUBIICHUS, UHOYKIMUBHO20 CONPOMUBTIEHUS, EMKOCIHO20
conpomueénenus, NnoIHo20 CONPOMuUGIeHUs UENU MePEMEHHOIO
TOKa B KOHKPETHBIX CUTYaIUSX.

BbruncnaTe 3HadeHUsS MOIIHOCTH, BBIACISAIOMICHCS B IIETH
NEPEeMEHHOTO  TOKa, JICHCTBYIOIIWE 3HAYCHHS TOKa W
HaATPSDKEHUS.

Hazvieams  ycnosus 603HuKkHoGeHus pesonamca 6 yenu
nepemeHH020 MOoKd.

OnuceiBaTh YCTPOWCTBO, MPUHIIUN JCHCTBHS W TMPHUMCHCHUC
Tparchopmaropa.

Boruucnams koappuyuenm mpancgopmayuu 6 KOHKpEmHbIX
CUMYayusx.

Haxomute B muteparype u WuTepHere wuHpOpMaIuio 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 W mpobiemax
AJIEKTPOIHEPT CTUKH.

Cocmaensams cxemvl npeodpazosarnuss snepeuu va T3 u I'9C,
a makoice cxemy nepeoauu u nompeo.nenus
eKMpoIHepeUuU, Ha3bIBATh OCHOBHBIX nmoTpeouTeNei
ANEKTPOIHEPIun. [lepeyucnams npuduHbl nOmMepo SHepauu U
B03MOJNCHOCMU Ol NoGvluleHusi  dppexmusHocmu  eé
UCNONIL30BAHUA.

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

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

4.3

Mexannueckue
BOJIHEI

JlaBaTh  ompeneneHue TOHATHNA: MEXaHMYECKas  BOJIHA,
norepeyHasl BOJIHA, MPOJIOJIbHAs BOJIHA, CKOPOCTb BOJIHBI,
JUIMHA BOJIHBI, (as3a BOJIHBI, NI0OCKAs BOJHA, BOJIHOBAS
NO8epXHOCMb, (DPOHM BOJIHbL, Y4, 3BYKOBasl BOJHA, TPOMKOCTb
3ByKa, BBICOTA TOHA, TeMOp, OTpa)xKeHHe, TMPEIOMIICHHE,

MIOTJIOIICHHE, uaTephepeHIms, oupparyus,
nosipuU3ayUs MEXaHUIECKUX BOJIH, KOTCPEHTHBIC WCTOYHUKH,
cTosyast BOJIHA, AKyCTHYCCKUI pE30HaHC,

IUTOCKOTIOJIIPH30BaHHAS BOJIHA.
[lepeuncnaTe CBOWCTBa MeXaHMYECKUX BOJH. Pacro3HaBaTh,
BOCIIPOU3BOJNTh,  HAOJIOAaTh ~ MEXaHWUYECKHUE  BOJIHBI,
HOTIepeYHble  BOJIHBI, MPOAOJbHBIE BOJHBI, OTPAXKEHHUE,
npeoMIIeHUe, MOIJIOIIeHHe, UHTepdepeHLunto, 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 cocmagnAmv 6 KOHKPEMHbIX —CUMYAYUAX
Yypaenenue eapMOHU4ecKoll be2yujeti 60.IHb.

Haxomute B nuteparype u HuTepHere wuHpOpManuo o
BO30Y)KJICHUH, Mlepeslaue U MCIOJIb30BaHNH 3BYKOBBIX BOJIH, 00
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UCIIOJIb30BAaHUU PE30HAHCA 3BYKOBBIX BOJH B MY3BIKE U
TEXHHKE.

Bectu auckyccuro 0 mosb3€e U Bpelle BO3ICHCTBUS HA YEIIOBEKA
3BYKOBBIX BOJIH, ApryMEHTHPOBATh CBOIO IMO3UIIMIO, YMETh
BBICJTYIIIMBATh MHEHUE JIPYTUX YYACTHUKOB.

l'oToBUTH mMpe3eHTaMK W COOOIIEHMS MO HM3YyYECHHBIM TeMam
(BO3MOJKHBIE TEMBI NIPEICTABIICHBI B YYEOHHUKE).

4.4

DNeKTpOMarHUTHBIC
BOJIHBI

10

JlaBaTh ompenerieHUe TOHATHNA: 3JICKTPOMAarHUTHOE 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, TMOTrJolleHne, uHTepdepeHuns, audpakuus,
MOTICPEYHOCTh,  TOJISPU3AIMS  DJICKTPOMArHUTHBIX — BOJIH,
paaMoOCBs3b,  PAAUOJIOKAIUS, AMIUTUTYJAHAS  MOMIYJISALINS,
nerektupoBanue. OOBSCHATH  B3aUMOCBSI3b  MTEPEMEHHBIX
AJIEKTPUYECKOTO W MAarHuTHOro nmnojed. PucoBath cxemy
pacnpoCTpaHeHUs AJIEKTPOMArHUTHOM BOJIHBL [lepeuncnsartsb
CBOWCTBA M XapaKTEPUCTHUKH JICKTPOMArHUTHBIX BOJIH.
ObvacHamb npoyeccvl 8 OMKPLIMOM KOJ1ebamenbHOM KOHmYpe,
APUHYUN USTIYYEHUS U PeSUCTNPAYUU DTIeKMPOMASHUMHBIX GOJIH.
PacriosnaBare,  HaONIOMATh  JJICKTPOMArHWTHBIC  BOJIHBI,
U3NyyeHue, MpuéM, OTpa)KeHHEe, IMPEIOMIICHUE, TOTJIOICHHE,
uHTEphEPEHITHIO, T hpaKIIuio " TIOJISIPU3AITHTO
3JIEKTPOMArHUTHBIX BOJIH.

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

CpasHusamv mMexaHuueckue u 31eKmpoMaAcHUMHbLE GOJIHbL.
Ob6vsCHAMb NPUHYUNDBL PAOUOCEA3U U MENeBUOCHUSL.

ObvacHAMb NPUHYUNBL OCYUECBIEeHUS NPOYECCO8 MOOVIAYUU
u OdemexmupogaHnus. M3o00pasicamv npuHyunuaibHvlie cxemvl
paouonepedamuuka u  paouonpuémuuxa. Ocywecmensimo
paouonepedavy u  paouonpuém. OOvACHAMb  NPUHYUNDL
nepeoauu u300paxgcenuss menenepeoamyukom U NPUHYUNsl
npuéma uzoopajiceHus menesusopoM.

HccnenoBaTh cBOMCTBA 3MEKTPOMArHUTHBIX BOJH C TTOMOIIBIO
MobunpHOTO Tenedona. HaspiBaTh U onuchBaTh COBpEMEHHbBIE
CpEICTBA CBS3H.

Boigensats pons A.C. [lomoBa B U3y4eHUU 3IEKTPOMATHUTHBIX
BOJH U CO3JaHMM PaAuOCBsi3H. OTHOCHUTHCA C YBaXKEHUEM K
YU€HBIM U UX OTKPBITUSIM. OOOCHOBBIBATh BaXXHOCTh OTKPBITHS
ANEKTPOMArHUTHBIX BOJIH JJIsl Pa3BUTHUS HAYKH.

Haxomute B nureparype wu HuTepHere uHbOpMaImio,
MO3BOJISIFOIIYIO OTBETUThH HA MOCTaBJICHHBIE BOMPOCHI 110 TEME.
PaGotare B mape u rpymime npu pernieHrH 3a1a4 ¥ BhITOJTHEHUH
NpaKkTUYEeCKUX  3adaHuil. Haxooums 6  qumepamype u
Uumepneme ungopmayuro o 6036yscoenuu, nepeoave u
UCNONb308AHUU INEKMPOMASHUMHBIX 80H, 00 onvimax I epya u
Ux 3Ha4eHu.

Bectn gnuckyccwio 0 Toiib3e M Bpele  MCIOJIb30BaHUS
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YEJIOBEKOM 3JIEKTPOMArHUTHBIX BOJIH, apIyMEHTHPOBATh CBOIO
MO3ULHMIO, YMETh BBICIYUIMBAaTh MHEHUE JIPYTUX YYACTHUKOB.
l'oToBUTH mpe3eHTalK M COOOIICHUSI MO0 W3YYCHHBIM TeMaM
(BO3MOJKHBIE TEMBI IIPEACTABIIEHBI B YYEOHHUKE).

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 OTpPaXEHHUs, YroJ IMPeJOMIICHUS, OTHOCHUTEIbHBIN
IIOKa3aTelb IIPEIOMIIEHUS, a0COJTIOTHBIN [I0Ka3aTesb
peIoMIIEHUSs, JINH3A, (DOKYCHOE

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

OnuceIBaTh METO/IbI U3MEPEHUS CKOPOCTH CBETA.

[Tepeuncnars CBOKMCTBA CBETOBBIX BOJIH.

Pacrio3naBatk, BOCIIpOU3BOANTh, HAOIIOAATh paclpoCTpaHEHHE
CBETOBBIX BOJIH, OTpaK€HUE, MPEIOMJICHHE, MOTJIOLICHHE,
JTUCTIEPCHIO, HHTepPEepeHIHio, TUGPAKIUI0 U TOJSIPU3AIUIO
CBETOBBIX BOJIH.

®opmynupoBaTh NpUHIMN [TOWreHca, 3aKOHbI OTPAXEHUS U
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 MpeIOMIICHHs, OTHOCUTEIbHOTO
[OKa3aTeslsl  IpesIoMIICHUS, abCOJIIOTHOTO  TOKa3aTels
OpEeNoMIICHUsI, CKOPOCTH cBeTa B  cpeae, (HOKYCHOTO
pacCTOsIHUSA, ONTHUYECKOW CHJIbI JIMH3bl, YBEJIWYEHUS JIUH3BI,
nepuoa 1udpaKuOHHON

peIETKY, MOJIOKEHUS UHTEPPEePEHITUOHHBIX u
TU(GPAKIMOHHBIX MaKCUMyMOB ¥ MHHHMYMOB. 3amuChIBATh
dbopMyny TOHKON JHMH3bBI, pPACCUUTHIBATH 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  pelETKU, oyeHusams — UHGOPMAYUOHHYIO
émxocmov komnakm-oucka (CD).

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

UccnenoBaTe 3aBUCHMOCTh yrja TNPEIOMJIEHHS OT yrjia
NaJICHUs, 3aBUCUMOCTh PACCTOSHUS OT JIMH3BI J0 M300paKEeHUs
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OT PacCTOSHUSA OT JIMH3BI JI0 IIpeIMETa.
[IpoBepaTs  runotessl:  Yroia  IPEJOMJIEHUS  IPSIMO
IPONOPLUUOHAJIEH YIIIY NAACHUS, NPU NIOMHOM CIONCEHUU 08YX
JIUH3 ONMuYecKue Cuibl CKiaobl8aromcs.

KonctpyupoBaTh MOIEIH TEIECKOTIA W/UIIM MUKPOCKOTIA.
PaGorare B mape u rpymnme npu BBIIOJHEHUU NPAKTUYECKUX
3a/laHul, BBIIBWKEHUU THUIOTE3, pa3padOTKE METOJ0B
IIPOBEPKU TUIIOTES.

IInanuposams OesmenbHOCMb NO GbINOIHEHUIO U BLINOTIHAMb
uccne0o8anus 3aeucumocmu Mmedncoy Gusuueckumu
BENUYUHAMU, IKCNEPUMEHMATILHYIO NPOBEPKY 2UNOME3bl.
Haxomute B nuteparype u WuTepHere wuHbopMaiuoo 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 3HAUEHUU HAyYHBIX OTKPBITHH U
pabot mo ontuke WM. Herotona, X. Itoitrenca, T. IOnra, O.
O®penens. BocripuHumars, aHanu3upoBaTh, nepepadaThiBaTh U
MPEeIbABIATE HHPOPMAIMIO B COOTBETCTBUU C MOCTABIEHHBIMU
3a/la4aMH.

BriensaTh OCHOBHBIE MOJIOKEHUSI KOPITYCKYJISIPHON ¥ BOJTHOBOU
TeOpUil cBeTa. YYacTBOBAaTh B OOCYKIEHHHM ASTHX TEOpPUHA H
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, KaTOJOJIFOMUHECLCHIINS,

XEMUITIOMUHECHEHIINS, (OTOIIOMUHECHEHIIUS, CHIOUWHOU
cnekmp, JUHEUYamvli CHeKmp, NoA0CAmbli CHeKmp, CHeKmp
NO2N0WeHUsl, CHEKMPATbHbIU AHANU3.
[lepeuncnare BUJIbI CIIEKTPOB.
Pacno3naBars, 6ocnpouzeooums, HabIOAATH CIUIOIIHOM
CHEKTp, JUHEWYaThlii CHEKTp, IO0JIOCAThIH CIEKTP, CHEKTP
U3JTy4EHUS U MOTJIOIICHUS.
Hzobpasicamsv,  00vACHAMb U AHATUSUPOBAMbL  KPUBYIO
3asucumocmu pacnpeoeieHusi SHepeuu 8 Cnekmpe abcontomHo
uéprnoeo mena.
[lepeuncnsaTs BHIBI 3JEKTPOMArHUTHBIX M3JIy4eHHUH, UX
UCTOYHUKH, CBOIICTBa, mNpuMeHeHHe. lcnosap3oBaTh ILIKATy
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)

coOCTBEHHAasi WHEpIHAlbHAs CUCTeMa OTCYETa, COOCTBEHHOE
BpeMsi, COOCTBEHHasi JUIMHA Tella, Macca TOKOs, WHBAapUAHT,
SHEPTHsl OKOSI.

Obvsacuamsb npomugopedusi Mextcoy KidcCuyeckou Mexanuxkou u
anexkmpoounamuxou Makceenna u npuuunsl nossrenus CTO.
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®opmynuposats nocryaatsl CTO.

®opmynupoBath BbBoAbI U3 nocryinatoB 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.
Ilposooums mbicienHvle KCnepuUMenmobl, NOOmeepHcoaujue
nocmynamol CTO u ux cneocmeus.

Haxooums 6 xonkpemmnoii cumyayuu 3nauenusi CKopocmeu mei
6 CTO, unmepsanos epemeHu mexcoy coobimusimu, OIuHy meaa,
9HEp2Ul0  NOKOsA  Yacmuyvl, NOJIHYIO OSHEP2U0  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 MPHUBEIU K CO3JIaHUIO
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
(BO3MOJKHBIE TEMBI NIPEACTABIIEHBI B YUEOHHKE).

KBanrtoBas ¢usuka

CBeTOBBIE KBAHTEI

HaBatp omnpeneneHue moHATHNH: (HoTodPdEeKT, KBaHT, TOK
HACBILIEHUS, 3aJiep>KUBalolee HaIpsDKeHue, paboTa BbIXOAA,
KpacHas rpanuna ¢gotosddexra.

Dopmynuposame npeomem u 3a0a4u K8AHMOBOU PUIUKU.
Pacnio3naBate, HaOmroaath siBaeHue GhoTodpdexra.

OnuceiBath onbITel CTONETOBA.

®opmynupoBarhe runoresy I[lmanka o KBaHTax, 3aKOHBI
doTorddexra.

AHanu3upoBaTth 3aKOHBI poTodddexTa.

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

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

[IpuBOIUTE IpUMEPHI UCTIONB30BaHUS (PoTodPdeKTa.
OOBACHATH CYTh KOPIYCKYJISIPHO-BOJIHOBOTO JIyaTu3Ma.
OnuceiBath onbITH JIebeneBa Mo U3MEPEHUIO JaBJICHUS CBETa U
oTbITHI BaBuiioBa Mo onrTuke.

Onucwieams onvimul no OuGpaxyuu 1eKmpoHos.
DopMynHupoBaTh COOTHOILICHUE HEONPENEIEHHOCTEN
I'eiizenOepra u 0OBACHATH €TI0 CYTh.

Haxomuts B nuteparype u MHTepHeTe undopmaiunio o paborax
CroneroBa, JlebeneBa, BaBwioBa, [lnanka, Komnmona, oe
bpouina.

Briaenars posib pOCCUNMCKUX YYEHBIX B UCCIEAOBAHUM CBOMCTB
CBeTa.

48




[IpuBoguTh mpHUMEpHl OHOJIOTMYECKOTO U XUMHUYECKOTO
JIICUCTBUS CBETA.

l'oToBUTH mpe3eHTalK M COOOIICHUSI MO0 W3YYCHHBIM TeMaM
(BO3MOXKHBIE TEMBbI IPECTABICHBI B y4eOHUKE).

7.2

duszuka aroma

JlaBaTp OITpEICIICHUE MOHSTHI: aTOMHOE SApo,
SHEPTreTUYECKUI YPOBEHb, SHEPrus HOHU3ALUU, CHOHMAHHOE
U3TyYeHue ceema, GbIHYHCOEHHOE UyieHue ceemd.

OnuceiBath onbITHl Pe3epdopa.

OnuceiBaTh W CpaBHHUBaTh MoOJeId atoma ToMmcoHa u
Pesepdopna.

PaccmarpuBaTth, wuccnenoBaTh W ONKMCHIBATH  JIMHEHYATHIE
CIIEKTPHI.

dopmynrpoBaTh KBAHTOBBIE TIOCTYNATH bopa.

OOBICHATH JTUHEHYATHIE CIEKTPhl aTOMa BOJIOPOJa HAa OCHOBE
KBaHTOBBIX MOCTYJIAaTOB bopa.

PaccunthiBaTh B KOHKPETHOW CHUTyallMd YacTOTy M JUTUHY
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 00BACHAMb NPUHYUN OeLiceus
J1a3epoa.

Haxomute B nureparype m MHTepHeTe cBenmeHus o ¢akrax,
MOJATBEPXKJIAIOUINX CJIO0KHOE CTpOEHHE aroMa, o paboTax
YU€HBIX O CO3JAaHHUIO MOJENU CTPOCHHUS aToMa, NOJyYEHUIO
BbIHYIHCOECHHO20 U3TYYeHUs, O TIPUMEHEHUH JIa3epoB B HayKe,
MEAUIIMHE, TPOMBIIIIEHHOCTH, OBITY.

Beigensate  posib  pOCCHMCKUX YY4€HBIX B  CO3JIaHHM H
UCIIOJIb30BAHUU JIa3€POB.

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

7.3

du3uka aTOMHOTO
spa

14

JlaBaTh OMpEICICHUs TMMOHATHI: MacCOBOE YHCIIO, HYKIJIOHBI,
SZICPHBIC CUJIBI, BUPMYAbHble Yacmuybl, Ne(hexT Macc, JHEPrHsl
CBSI3W,  yHCHbHAas  DHEPrUsi  CBSA3M  ATOMHBIX  siep,
PaIMOAKTUBHOCTD, AKMUBHOCb PAOUOAKMUBHO20
seujecmea, epro nostypacmana, HCKYCCTBCHHAS
PaaMOaKTHUBHOCTD, SACPHBIC PEAKIIUH, YHEPIrEeTUUYCCKHIA BBIXOJ
SICPHON PEaKIMH, IeMHas saepHas peakius, Ko3()(PHUIIHEHT
pPa3MHOKEHHsT HEHTPOHOB, KPUTHYECKash Macca, pPeaKkTOpbI-
Pa3MHOXKHTEIH, TEPMOSIJICPHAS PEAKITHSL.

CpaBHHMBATh CBOWCTBA MPOTOHA M HEHTPOHA.

OnwuchIBaTh MPOTOHHO-HEUTPOHHYIO MOJIEITB S/pa.

OnpenesnsaTh COCTaB siiep Pa3jMYHBIX DJIEMEHTOB C TIOMOIIBIO
Tabauibl MenzeneeBa. M300paxkaTh 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 siiep. AHaJIM3UPOBATh
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CBS3b YICIBHOW OHEPrHMM CBSI3M C YCTOMYHMBOCTBIO SIIED.
[lepeuncnsats BUIBI PaAMOAKTUBHOIO pacrnaja aTOMHBIX sIiep.
CpaBHMBaTh CBOWCTBA ajbda-, OeTa- 1 TaMMa-U3IIydCHUH.
3anucvieamv  npasuna  cmewjenus npu  paOUOAKMUEHBIX
pacnaodax.  Onpedensimv  dlemeHmoul,  obpaszylowuecs 8
pe3yivmame paouoaKmuHblx pacnaoos.

3anuceBaTh, OOBSICHITH 3aKOH PaJMOAKTUBHOTO pacmaja,
yYKa3blBaTh TPAHMIBI €ro mnpuMeHuUMocTH. Onpenensite B
KOHKPETHBIX CHUTYallMAX YHUCJIO HEPACHAaBIIMXCS SAJEP, YHUCIIO
pacmaBImIMXCs — sJEp, TMEPUOJ  TOJIypacraja, akmusHOCHb
sewecmaa.

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

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

OnuceiBaTh MEXaHWU3MBI JIETICHHUS S€p W LEMHON sIepHOMU
peaknuu. CpaBHUBATH sIIEPHBIE U TEPMOSIJIEPHBIC PEAKITHH.
Obvachams  npuHyunel ycmpoucmea u pabdomsl SAO0EPHLIX
peakmopos. Y4acTBOBaTb B OOCYXJIEHUU TNPEUMYILIECTB U
HEJOCTaTKOB SAEPHOM SHEPTETUKH.

AHanuzuposams 0OnACHOCMb SIOEPHLIX UTYHEHUU ONA IHCUBLIX
OpP2aHU3MOS8.

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 $1pa, OTKPBITUH CIIOHTAHHOTO JIEJICHUS SIIep ypaHa,
Pa3BUTHUH SJEPHOI SHEPreTHKH, CO3JaHUU 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  ompeneneHUe TOHSATUN:  aHHUTHIIALUS, J1eNMOHbL,
aopomsvl, Keapk, 2niooH. [lepeuncnarb OCHOBHBIE CBOMCTBa
AJIEMEHTAPHBIX YACTHII.

BoiaensTe rpymnmsl 2IieMEeHTapHBIX YaCTHII.

[IepeuncnsaTs 3aKOHBI COXpaHEHUs, KOTOPbIE BBITIOJIHAIOTCS TPU
npeBpameHusx ydactull. ONUchbiBaTh MPOLECCHl AHHUTWIIALUU
YaCTUL M AHTUYACTHUIl U POXKIACHUS HIIEKTPOH-TIO3UTPOHHBIX
nap.

HaspiBath ©  cpaBHMBaTh  BUABl  (DyHIAMEHTAIBHBIX
B3aWMOJICVCTBUM.

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

Haxomute B nureparype u MHTepHeTe cBeleHHs] 00 HCTOPHH

50




OTKPBITHS 3JIEMEHTAPHBIX YaCTHL], O TPEX 3Talax B pa3BUTHU
(HU3UKN 3TIeMEHTaPHBIX YACTHIL.

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

Crpoenue Beenennoit

Crpoenue u
pa3Butue Beenennoit

12

JaBatp ompenencHue MOHITHN: HebecHas cghepa, IKIUNMuUKA,
HebecHblll IK8AMOP, NOJIOC MUPA, OCb MUpA, Kpye CKIOHEHUs,
npsaMoe  80CXOMCOeHUue,  CKIOHeHue,  Napaildakc, Napcek,
aCTPOHOMMYECKAsl €JUHMIIA, Mepurenui, adenuid, CoJHEYHOE
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, KpacHOe cMelieHue, Tteopus boibioro B3phiBa,
BO3pacT BcenenHoil.

Hab6mronats JIyHy ¥ TUTAaHETHI B TETIECKOIL.

Brinenste ocobenHoCTH cucTeMbl 3emisi-JlyHa.

Pacno3naBate, MomenupoBaTh, HaOMOIATH  JIYyHHBIE |
COJTHEUHBIE 3aTMEHUS.

OOBACHATH MPUITUBHI ¥ OTIUBHI.

Dopmynuposams u 3anucvieams 3akonsl Kennepa.

OnuceiBath cTpoeHre COTHEYHON CUCTEMBI.

[lepeuncnaATh MIIaHETHI U BUJBI MAJIBIX TEJ.

OnuceiBath crpoeHne ComHIa.

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

[lepeuncnath TUNMUYHBIE TPYMIBI 3BE3/], OCHOBHbIE (PU3UYECKUE
XapaKTEPUCTUKU 3BE3I.

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

[lepeuncnaTh BUIBI TAJIAKTHK, OMHUCHIBATH COCTaB U CTPOCHHE
rajgaktuk. Beigensate Mueunsiit [IyTe cpenu npyrux rajiakTHK.
Onpenensatb Mecto CosHeyHOM cucTteMbl B [ajmakTuke.
OueHuBaTh NOPSAAOK PACCTOSHUM 10 KOCMUYECKUX OOBEKTOB.
OnuceiBaTh CyTh KPAaCHOTO CMEIIEHHUS M €ro HCMOJb30BaHUE
IIPU U3YYE€HUH TaJaKTUK.

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

ObvsacHams cymv NOHAMUL «MEMHAS Mamepusy U «mEMHAA
oHepIUsLY.

Ilpusooums npumepsvt UCNONBL308AHUS 3AKOHO8 (QUIUKU ONd
00bACHeHUsL NPUPOObI KOCMUYECKUX 00BbEKMO8.

PaGorate B mape u Tpymnmne Npu BHIIOJHEHUU MPAKTUYECKUX
3aJlaHUH.

Ucnonw3oBate  VHTepHeT uii  mHOUCKAa  M300pa)keHUH
KOCMHUYECKHX 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 TpeboBanusM CaHUTApHO-IHIEMHOIOTHYECKUX 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 TocoOui «Pu3nkay;

-Texuuueckue cpeacTBa 0Oy4eHHs: KOMIIBIOTEp, TEIEBU30P, NIEUaTHbIE ayIMOBU3YyaJIbHbBIE U
KOMITBIOTEpHBIE TIOCOOUs, TPUOOpPHl U TMPHUHAUIEKHOCTH OOIIEro Ha3HAueHUus, MpHOOPbI
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

[lporpamma  y4eOHOW  JAMCUUIUIMHBI, METOJAMYECKHE PEKOMEHJAIMUA 10  BBITIOJIHEHUIO
nabopaTOpHBIX pabOT MO (PHU3HKE, KOMIUICKT 3a/IaHUil KOHTPOJIBHBIX U CAMOCTOSITEIIBHBIX PadoT 10
¢busuke

3.2. UudopmanuonHoe odecriedeHne peaau3alui NPOrpaMmbi

3.2.1 OcHOBHbIC IEYATHBIC U3JAHUA:

1. ®usuka 10 kmacc yueOHUK 001Ie0Opa3oBaT. opranu3aiuii: 0a30BbIil U YriayOJIeHHBI ypPOBHU
/T . SI.Msxumes. b.b.byxosues. H.H.Cotckuii; mon penakiueit [TandentreBoit.- M. IIpocsemnienue.
2019 (xnaccuueckuit Kypc)

2. ®uzuka 11 kimacc yueOHHK 00I1Ie00pa3oBaT. opraHu3anuii: 6a30BbIN U YIIyOJIIEHHBIH YpOBHU
/T .. Mskumes. b.b.byxosues. H.H.Cotckuii; nox penakuueit [lanpentoeBoit.- M. Ilpocsenienue.
2019 (xnmaccuueckuit Kypc)

3.2.2 OcHOBHbBIE JJIEKTPOHHbIE U3IAHUS:
1. Aaumarnuu 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/
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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
KOHTPOJIS1 M OIlEHKHU
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.
Dopmbl: Hanpumep, y4eOHAs IKCKYPCUS (8UPMYaIbHASL
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 | lenp KocMOHaBTHKH. MH(pOpMAIMOHHBIE KIACCHBIE 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 ITOTOKA, MarHuTHOM I/IHIIYKI_II/II/I).

Maiikn @apajeii — 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 KoposneB — KOHCTPYKTOp M OpPraHHM3aTOp IPOMU3BOACTBA

paKeTHO-KOCMI/I‘IGCKOﬁ TCXHHKH.

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

Tembl pedepaToB
Judpakius B HaIIeH KU3HU.

[TepeMeHHBI NEKTPUUECKUAN TOK U €r0 PUMEHEHHE.
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