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1. OBIIAS XAPAKTEPUCTHUKA PABOYEHN MIPOI'PAMMOBI
YUEBHOI'O IPEJIMETA
OVYIL.06y Dusuka

1.1. O61acTh NpUMeHeHUs1 padodyell MPOrpaMmMbl y4eOHOT0 MpeaMeTa
Pabouas nporpamma yueoHoro npeamera OYIL.06y Du3uka  sBISIETCS YaCThIO
0011e00pa30BaTEeIHLHOTO LUKJIa o0Opa3oBaTenbHON IIPOrpamMMBel CpEIIHETO
npoeccuoHaNbHOTO 00pa30BaHus — MPOTrPaMMBbI MOATOTOBKU CIIELUATUCTOB CPEIHETO
3BeHa (manmee - IIIICC3) mo  crmenmanbHOCTH CpPEAHETO MPO(ecCHOHATBHOTO
ob6pazoBanus 20.02.04 Ilo:kapHasi 6€3011aCHOCTb.

1.2. Mecro y4eOHOIro nmpeaMera B CTpyKType 00pa3oBaTe/ibHOM NPOrpaMMbl

[ukn O0611e00pa3oBaTEIbHBIN
[Tpodunb TexHomornueckui

[TpenmeTHas o6mactb EcTtecTBeHHO-HayUYHBIC IPEIMETHI
YpoBeHb U3y4YEeHUs y4eOHOT( yriTyOJIeHHBIN

npeaMeTa

X o6s13aTenbHbINA YIEOHBIN TPEAMET

Peanuzanus coxepkanus y4eOHOro TIpeIMeTa IMpearnojaraer coOJto/IeHHe
MPUHIMIIA TPEEMCTBEHHOCTH II0 OTHOUIEHWIO K coaepxanuto kypca OVILO6Y
®U3HUKA Ha cTynieHM OCHOBHOTO 00111eT0 00pa3oBaHusl.

B 10 xe Bpems yueOHbii npeamer OVIL06Y @OU3UKA mid
npodeCCUOHANIBHBIX 00pa30BaTENIbHBIX OpraHU3aIMi 00J1a1aeT CAMOCTOSATEILHOCTHIO U
LEJTBbHOCTHIO.

PaGouas mnporpamma yueOHoro mnpenmera OVILO6Y @OUUKA wumeer
MEXIPEIMETHBIE CBSI3U C 00I1€00pa30BaTEIbHBIMU YYCOHBIMU TPEIMETAMU XUMUS,
ouonorus, reorpadusi, OB3P, BX, MareMatuka ¢ MpodhecCuOHATHLHBIMU
JTUCITUTIIMHAMY JJICKTPOTEXHHUKA, TEXHUUECKasi MEXaHHKa.

N3yuenne  yuebHoro mpeamera OVILO6Y  ®DUBUKA  3aBepiraetcs
IPOMEKYTOUHOM aTTecTanueil B popme 3xk3aMmena B pamkax ocBoeHus [IIICC3 na 6aze
OCHOBHOTI'O O0IIIETO 00pa30BaHMS.

1.3 O0béM yueOHOro npeaMeTa M BUAbl Y4eOHOH 1eATEJIbHOCTH

O0bEM YacoB

U3 HUX
npodeccuoHanbHo-
Bun yuebHolt gesitensHOCTH HaIIPaBJICHHOE

peero CoJepKaHue
(mpukagHON

MOJTYJIb)

O6beM 00pa3oBaTeIbHON MPOrpaMMbl Y4eOHOTO peaMeTa 212 22




(Bcero),
B TOM YHCJIE
O6beM pabdoThl  O0YYAIIUXCHA BO B3aMMOAEHCTBHH C 208
npenojaaBaresieM 0 BUAAM Y4eOHbIX 3aHATHIA:
YPOKH 138
MPAKTHYECKHUE 3aHATUS 22
J1a00paTOPHBIE 3aHATHS 40
KOHCYJIbTAIIH 2
JIEKIIAN
CEMUHAPBI 2
CamocTosiTesibHasi padoTa 00y4aroerocs: 4
IIpome:xxyTouHasi aTTecTamus B popme 4
JK3aMeHa




2. IJIAHUPYEMBIE PE3YJIbTATbBI OCBOEHUS YYEBHOI'O ITPEJIMETA

B pamkax nmporpammsl yueoHoro npeamera OYIL.06y dusuka y oOydarommxcs
bopMHpYIOTCS  CIIEMyIONUE JUYHOCTHBIE pe3ynbTaTel  (JIP), METanpeaMETHBIE
pe3ynbTatsl (M), npeametHsie pe3ynbTatsl (I1), onpeaenennsie I'OC COO:

2.1 JInunocTHbIE pe3ynbTaThl, onpeneneHasie PI'OC COO:

1) rpasxxgaHcKoe BOCIIUTAHUE:

c(hOPMHUPOBAHHOCTh TPAKJAHCKOW MO3ZUIIMK OOYYaIOUIErocsi KaKk aKTHUBHOTO M
OTBETCTBEHHOT'O WIEHA POCCHIICKOTO OOLIECTBA;

OPUHATHE  TPAJAULMUOHHBIX  OOIICUETIOBEYECKUX  T'YMAaHUCTUYECKHX U
JEMOKpaTUYECKUX 1IEHHOCTEH;

TOTOBHOCTh BECTHM COBMECTHYIO JIESTEIBHOCTh B MHTEpPECax TIPaKIaHCKOIO
00111ecTBa, y4acTBOBAaTh B CAMOYITPaBJICHUHU B 00pa30BaTEIbHON OpraHu3allnu;

YMEHHUE B3aUMOJEHCTBOBATh C COLIMAIIbBHBIMU MHCTUTYTaMH B COOTBETCTBUU C UX
GYHKIUSMU 1 HA3HAYCHUEM;

TOTOBHOCTh K TYMAaHUTAPHOM U BOJIOHTEPCKOM JNEATEIBHOCTH;

2) MaTpuOTHYECKOE BOCITUTAHUE:

c(hOpPMHUPOBAHHOCTH POCCUUCKON IPaskIaHCKOM UJIEHTUYHOCTH, TATPUOTU3MA;

LIEHHOCTHOE OTHOILIEHHWE K TOCYJapCTBEHHbIM CHMBOJIaM, JOCTHUKEHUSM
POCCHIICKHX YYEHBIX B 00J1aCTU (DU3UKU U TEXHUKE;

3) 1yXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

c(hOpMHUPOBAHHOCTh HPABCTBEHHOI'O CO3HAHUSA, STUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTh OILICHMBATh CHUTYallMl0 W IPUHUMATh OCO3HAHHBIE pEIICHHUS,
OpPHEHTUPYSCh HAa MOPAIbHO-HPABCTBEHHBIE HOPMBbI M LIEHHOCTH, B TOM YHCIE B
NEeSATEIbHOCTH YYEHOI0;

OCO3HaHUE JINYHOTO BKJIaJa B IOCTPOEHUE YCTOMUMBOTO OyAyIIero;

4) 5cTeTUYECKOE BOCIIUTAHUE:

ACTETUYECKOE OTHOIIEHHE K MHUPY, BKJIOYas SCTETUKY HAy4YHOIO TBOPYECTBA,
npucylero pu3n4eckon Hayke;

5) TpyZl0BO€ BOCIIUTAHHE:

UHTEpeC K pa3iuuHbIM cepam npodecCHOHaIbHON AESTebHOCTH, B TOM YHUCIIE
CBSA3aHHBIM C (DU3UKON M TEXHUKOW, YMEHHE COBEpIIATh OCO3HAHHBIN BBIOOP Oymyieit
npodeccuu 1 peaan30BbIBaTh COOCTBEHHBIC KU3HEHHBIE TIJIaHbL;

TOTOBHOCTh U CIIOCOOHOCTH K OOpa30BaHHUIO M CaMOOOpa30BaHHUIO B 0OO0JACTH
(bU3UKY Ha IPOTSHKEHUU BCEH JKU3HU;

6) SKOJIOTMYECKOE BOCITUTAHUE:

c(OPMUPOBAHHOCTh ~ JKOJOTHYECKOW  KYJNbTYpbl, OCO3HAHUE TJI00AIBHOTO
XapaKTepa 3KOJOTUYECKHUX MPOoOIeMm;

IJIAHUPOBAHKWE U OCYILIECTBIICHUE JICMCTBUM B OKPYXKAIOLIEH CpElNe HAa OCHOBE
3HAHMA 1EJIE YCTOMYMBOIO pa3BUTHS YEJI0BEUECTBA;

pacUIMpPEHHE ONbITAa ACSATENIBHOCTH HKOJIOTMYECKON HANpPABIEHHOCTH HAa OCHOBE
UMEIOITUXCS 3HAHUH 110 (hH3HUKE;

7) LIEHHOCTH HAYyYHOTO MO3HAHUS:



c(OPMUPOBAHHOCTH ~ MHPOBO33PEHUS,, COOTBETCTBYIOLIETO  COBPEMEHHOMY
YPOBHIO Pa3BUTHUS PUZNYECKON HAYKU;

OCO3HaHHUE LIEHHOCTU HAYYHOU JeATEIbHOCTH, TOTOBHOCTh B MPOLIECCE M3YUYEHUS
(U3MKK  OCYIIECTBISATH  INPOEKTHYHD U HCCIENOBATENbCKYIO  JIESITEIBbHOCTD
WHAMBUIYAJIBHO U B TPYyIIIIE.

2.2 MeranpenMeTHBIE pE3yJIbTAThI:

1. OBnaseHre yHUBEpPCAIbHBIMU IIO3HABATEIbHBIMU JIEHCTBUSIMU:

1) 6a30BbI€ JIOTUYECKHE ICHUCTBUS:

CaMOCTOSITENIBHO (POPMYJIUPOBATH U aKTyaJIM3UPOBATh IPOOJIEMY, pacCMaTpUBATh
€€ BCECTOPOHHE;

ONpeneNnsaTh LeIu JeATEIbHOCTH, 3aJaBaTh MapaMeTpbl W KPHUTEPUU HX
JOCTUKECHMUS,

BBISIBJISITH 3aKOHOMEPHOCTH M MPOTHBOPEUUS B PACCMATPUBAEMBIX (U3NUECKHUX
SIBIICHUSX;

pa3palaThiBaTh IUIaH pEUIEHHUs] MPOOJEMbl C YYETOM AaHalIW3a HMMEIOIIUXCS
MaTepHaIbHBIX 1 HEMATEPUAJIbHBIX PECYPCOB;

BHOCHUTb KOPPEKTHUBBI B JAESTEIBbHOCTb, OLICHUBATh COOTBETCTBUE DPE3YJIbTATOB
LEJSIM, OLIEHUBATh PUCKHU MOCIEACTBUN AEATEIbHOCTH;

KOOPJIMHUPOBATh U BBINOJIHATH padOTy B YCIOBUSX PEATbHOr0, BUPTYaJIbHOTO H
KOMOMHHMPOBAHHOT'O B3aUMOJICHCTBYS;

pa3BUBATh KPEATUBHOE MBIIIJICHUE MPU PEIICHUH KU3HEHHBIX TPOOIIEM.

2) 6a30BbI€ UCCIIEI0BATEILCKHIE ICHCTBHS:

BJa/leTh HAy4YHOHM TEPMHHOJOTHEH, KIIOUEBBIMU TMOHATHSAMH U METOJaMHU
(bu3nYecKoil HayKH;

BJa/IeTh HaBBIKAMU Y4€OHO-MCCIIEOBATENbCKOW M MPOEKTHOW NEATEIbHOCTH B
005acTu  (PU3HMKHU, CIOCOOHOCTBIO W TOTOBHOCTBIO K CAaMOCTOSATEIBHOMY IOHUCKY
METO/IOB pElIeHUs 3aJad (PU3NYECKOro COAEp)KaHUSA, NPUMEHEHUIO Pa3IuYHbIX
METOJI0B IMO3HAHUS;

OCYUIECTBJISATh PA3JIMYHbIE BUJIbI JEATEIBHOCTH MO MOJYYEHHIO HOBOTO 3HAHUA,
ero MHTEpIpeTaluy, NpeoOpa3oBaHUI0 W NPUMEHEHUIO B Pa3IMYHbIX Y4EOHBIX
CUTYaIUSIX, B TOM YHCJIE TPU CO3/IaHUH YUEOHBIX MPOEKTOB B 00J1acTU (PU3UKH;

BBISIBJISITH ~ IPUYMHHO-CJICICTBEHHBIE CBS3M W aKTyalM3UpOBaTh  3a/aauy,
BBIIBUTaTh TUIIOTE3y €€ PEIIeHMs, HaXOAUTh apTyMEHThI JJisl JOKa3aTelIbCTBa CBOUX
YTBEPXKACHUIA, 3a]JaBaTh TapaMETPhl M KPUTEPHUH PEIICHUS;

aHAJIM3UPOBATh MOJYUYEHHBIE B XOJE€ PELICHUS 3aJlauM Pe3yibTaThl, KpUTHUECKU
OLICHHUBATb UX JIOCTOBEPHOCTH, MPOTHO3UPOBATH U3MEHEHHUE B HOBBIX YCJIOBHUSX;

CTaBUTb M  (opMyaupoBaTh COOCTBEHHBIE 3aJadyd B 00pa30BaTEIbHOU
JeSITEIbHOCTH, B TOM YHUCJIE TIPU U3YUEHUH (DU3UKU;

JaBaTh OIEHKY HOBBIM CHUTYAI[UsM, OIIEHUBATh MPUOOPETEHHBIHN OIIBIT;,

YMETh TEPEHOCUTh 3HaHWS 10 (QU3UKE B TMPAKTHYECKYIO  00JIacTh
KU3HEICSATEIbHOCTH;

YMETb UHTEIPUPOBATH 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIaCTel;



BBIJIBUTaTh HOBBIE UJIEH, TIPEJIaraTh OPUTMHAIIBHBIC MOJX0/IbI U PEIICHUS;

CTaBUTb MPOOJIEMBI U 3a/1a4H, AOMYCKAIOIINE albTEPHATUBHBIE PELICHUSI.

3) pabora ¢ uHpOpMaIIei:

BJQJIeTh HABBIKAMHU TIOJy4YeHHs] HMHPOpMaluu (PUIMYECKOTO COACpKAHUS U3
UCTOYHUKOB Ppa3HBIX THUIOB, CAaMOCTOSITENIBHO OCYIIECTBISATh TMOHUCK, AaHaJM3,
CHUCTEMATH3aIMI0 M WHTEPIpETAuio WHGOPMAIIMK Pa3IWYHBIX BUIOB H (opm
IpE/ICTaBIICHNUS;

OIICHUBATh JOCTOBEPHOCTHh HH(POPMAIIUH;

UCIIOJIb30BaTh CPEACTBA MH(POPMAIIMOHHBIX U KOMMYHUKAIIMOHHBIX TEXHOJOTUIA
B PCIICHUH KOTHUTUBHBIX, KOMMYHHUKATUBHBIX M OpPraHU3AIlMOHHBIX 3aJa4 C
coOmoieHneM  TpeOOBaHW  DPrOHOMHUKH, TEXHUKH  O€30MMaCHOCTH, THTHCHHI,
pecypcocOepekeHrs, TMPaBOBBIX M O3TUYECKUX HOPM, HOPM HH(MOPMAIMOHHON
0e301acCHOCTH;

CO3/1aBaTh TEKCThl (PU3MUECKOTO COJEPkKAHUS B PA3TUUYHBIX PopmaTax ¢ yuyeToM
Ha3HaueHUs HMHPOpPMALMU U LEJIEBOM ayIuTOpHUM, BBHIOMpas ONTUMAIbHYIO (Bopmy
MPECTABICHUS U BU3yaJIU3aAlIUH.

2. OBnaJeHrEe YHUBEPCAIbHBIMU KOMMYHHUKATUBHBIMU JACHCTBUSIMU:

1) obuenue:

OCYILIECTBIISATH OOIIEHUE HA ypOoKaxX (PU3NKK U BO BHEYPOUHOU AEATEILHOCTH;

pacno3HaBaTh MPEANOCHUIKA KOHMDIUKTHBIX CUTYAlU U CMATYATh KOH(MIUKTHI;

pa3BEpHYTO M JIOTUYHO H3JIaraTb CBOIO TOUYKY 3pPEHUSI C HCMOJIb30BAaHUEM
A3bIKOBBIX CPEJICTB;

2) cOBMECTHAsI IeATETbHOCTb:

MOHMMATh W UCIOJb30BaTh MPEUMYIIECTBA KOMAHJIHOW W WHIUBUIYATIHHOMN
paboTHI;

BBHIOMpaTh TEMATUKy W METOAbl COBMECTHBIX JCHCTBHM € Yy4yeTOM OOIIMX
WHTEPECOB U BO3MOKHOCTEH KaXKJIOTO UjieHa KOJIJICKTUBA;

OpUHUMATh  LI€JIM  COBMECTHOM  JEATENIbHOCTH,  OpPraHW30BbIBATH U
KOOPJIWHUPOBATh JEUCTBHUSI MO €€ JOCTHXKEHHWIO: COCTAaBIIATh TIUIAH JICHCTBUH,
pacmpeieniarb pojid C YYEeTOM MHEHHH YYaCTHUKOB, OOCYXJaTh pe3yibTaThl
COBMECTHOI pabOTBhI;

OIICHMBATh Kauye€CTBO CBOETO BKJIAJIa W KAXKJOI0 y4aCTHHKA KOMaHJbl B OOIIWN
pPE3yNbTAT MO pa3pabOTaHHBIM KPUTEPUSIM;

npeayiaraTb HOBBIE TPOEKTHI, OIEHUBAaTh MJAEH C TO3UIMA HOBU3HBI,
OPUTHHAIBHOCTH, NIPAKTUYECKON 3HAYMMOCTH;

OCYILIECTBIISITh TO3UTUBHOE CTPATETMYECKOE MMOBEACHUE B PA3IMYHBIX CUTYaAlUSIX,
MPOSIBIISATh TBOPUECTBO U BOOOpakeHUE, ObITh MHUIIUATUBHBIM.

3. OBnazieHuE YHUBEPCAIbHBIMU PETYJISITUBHBIMU I€VCTBUSIMU:

1) camoopranu3zanus:

CaMOCTOSITEIIbHO OCYIIECTBIISITh TO3HABATEIBHYIO JICSITEIBHOCTH B 00JIaCTH
(bU3UKY U aCTPOHOMMUH, BBISBIISITH TIPOOJIEMBI, CTABUTh U (POPMYJTHPOBATH COOCTBEHHBIE
3a/1a4u;



CaMOCTOSATENIbHO COCTaBJIAThH IJIAH PELICHUs PAaCUETHBIX M KaYECTBEHHBIX 3a/1ad,
IUIaH  BBIMOJHEHUS MPAKTUYECKOM padOThl € YyY4e€TOM HUMEIOIIUXCS PECYpPCOB,
COOCTBEHHBIX BO3MOXXHOCTEW U MPEANOYTEHUM;

JaBaTh OIICHKY HOBBIM CUTYaIUsIM;

pacuIMpsATh paMKH Y4eOHOTO MpeMeTa Ha OCHOBE JIMYHBIX MPEOYTCHUH;

JenaTh OCO3HAHHBIM  BBHIOOpP, AapryMEHTHUPOBAaTh €ro, OpaTb Ha ceds
OTBETCTBEHHOCTb 32 PEILICHUE;

OLICHUBATh NPHOOPETEHHBIN OIIBIT;

croco0CcTBOBaTh (POPMHUPOBAHUIO U TMPOSIBICHUIO 3PYAMUIIMHU B 00JacTH (HU3UKH,
MOCTOSIHHO TTOBBIIIATh CBOM 00pa30BaTENbHBIN U KYJIbTYPHBIA YPOBEHb;

2) CaMOKOHTPOJIb:

JaBaTh OLICHKY HOBBIM CHUTYyallUsIM, BHOCUTb KOPPEKTHBBI B JE€ATEIBHOCTD,
OILICHUBATh COOTBETCTBUE PE3YJIbTATOB LIEJISIM;

BJIQJIETh HABbIKAMU I1O3HABATEIBHON PEQPIIEKCUM KAK OCO3HAHMS COBEPIIAEMBIX
JEUCTBUN U MBICIIUTEIBHBIX ITPOLIECCOB, X PE3YyJbTaTOB U OCHOBAHMI;

UCIIOJIb30BaTh NpHEMBbl pedIEKCUH JUIsl OLEHKH CHUTyallld, BbIOOpa BEPHOIO
peuieHus;

OLICHUBATh PUCKU U CBOEBPEMEHHO MPUHUMATDH PEIIEHUS IO UX CHUKEHUIO;

MPUHUMATh MOTHUBBl M apryMEHThl JpPYTUX T[pPU aAHAIU3E PE3YJIbTaTOB
NEATEIbHOCTH;

3) npuHsATHE CEOS U APYTUX:

OPUHUMATh ceOsl, TOHUMasl CBOM HEJIOCTATKHU U JJOCTOMHCTBA;

OpUHUMATh MOTUBBI W apryMEHTBl JpPYTrUX I[pPU aHAIU3E PE3YyJIbTaTOB
NEeSATEIbHOCTH;

pU3HaBaTh CBOE IIPABO U MPABO JIPYTUX Ha OLIUOKY.

1.3.4 IIpeameTHbIE pE3yNbTATHI:

I[11 nonumatre podb GU3HUKK B DKOHOMHYECKOW, TEXHOJIOTHYECKOM,
AKOJIOTUYECKOM, COLMAIbHOM M ATUYECKOM cepax NedaTeIbHOCTH YelIOBEKa, poJib U
MecTO (PM3MKM B COBPEMEHHOW HAyYHOW KapTHHE MHpa, 3HAYCHHE OMUCATEIHHOM,
CHUCTEMATU3HUPYIOLIEH, OOBSICHUTENBHOW M MPOTHOCTHYECKON (PyHKIMI (unyeckon
TEOPUHU - MEXAHWKH, MOJIEKYJSIPHOU (PU3MKH U TEPMOJMHAMUKH, POJIb (PU3NUECKOMN
TE€Opuu B GOPMUPOBAHUH NPEICTABICHUN O (PU3NUECKON KapTHHE MHUPA;

[12 paznuyarh ycaoBusi MPUMEHUMOCTH MOJENeH (pPU3NUECKUX TeN U MPOLIECCOB
(siBNEHUI): MHEpLUAIbHAsA CUCTEMA OTCUeTa, a0COJIIOTHO TBEPJOE TENO, MaTepHalibHas
TOUKa, PAaBHOYCKOPEHHOE JBW)KEHHE, CBOOOJHOE MaJeHue, aOCOMIOTHO YyIpyras
nedopmariiusi, abCONIOTHO YIPYyroe u aOCOJIIOTHO HEYIPYroe CTOJKHOBEHHUS, MOJEIU
ra3a, JKUAKOCTH U TBEPAOro (KpUCTAUIMYECKOrO) TEa, WACAIbHBIA a3, TOYEUHBIN
3apsl, OTHOPOJHOE IEKTPUUYECKOE TI0JIE;

[13 paznuuarh yciaoBusi (TpaHUIlbl, OOJACTH) TPUMEHUMOCTH (PU3UUECKHUX
3aKOHOB, TMOHMMATh BCEOOIIMH  xapakTep (yHIAMEHTAlIbHBIX  3aKOHOB H
OTPaHUYECHHOCTh UCIIOJIb30BAHUS YACTHBIX 3aKOHOB;



[14 ananu3upoBaTh U OOBACHATH MEXAHUYECKUE TIPOLECCHI U SBICHUS, UCIIONb3YS
OCHOBHBIC TIOJIO)KEHHSI M 3aKOHBbl MEXAHUKU (OTHOCUTENBHOCTh MEXaHUYECKOTrO
IBUKEHUSI, (HOPMYJIbI KHHEMATHKH PaBHOYCKOPEHHOTO [BIDKEHUS, MPEoOpa30oBaHUS
["anuiiest 1ig CKOPOCTH U MEpEMENIEHNS, 3aKOHbI HbIOTOHA, TPUHIIUIT OTHOCUTEIBHOCTH
[anunies, 3aKOH BCEMHUPHOIO TATOTEHUS, 3aKOHBl COXPAHEHUs HMIyJbca U
MEXaHUYECKON SHEPTUuH, CBSA3b PA0OOTHI CHUJIbI C U3MEHEHUEM MEXAHMYECKOW 3HEPTUH,
yCIIOBUSI PAaBHOBECHS TBEPAOro TeJa), MPU OSTOM UCIOJb30BATh MAaTEeMaTHYECKOE
BBIPQXEHHE 3aKOHOB, YyKa3bIBaTh YCIOBUS TMPUMEHUMOCTH (PU3UYECKHX 3aKOHOB:
npeoOpa3zoBanuil ['anmuiesi, BTOpPOro M TpeThero 3akoHOB HblOTOHA, 3aKOHOB
COXPAaHEHUS UMITYJIbCA U MEXAHUYECKOM SHEPIUH, 3aKOHA BCEMUPHOTO TSATOTECHHUS;

[15 ananu3upoBaTh U OOBACHATH TEIUIOBBIE MPOIECCHl M SBICHUS, HCIOJb3YS
OCHOBHBIE IIOJIOKEHHS MOJIEKYJISIPHO-KUHETUYECKON TEOPUN M 3aKOHBI MOJIEKYJIIPHON
bU3uKM W TEepMOAMHAMUKHK (CBSI3b JIaBJICHUS WHJICATIBHOTO Ta3a €O CcpeaHei
KMHETUYECKOW SHEPrUeH TEIJIOBOrO JBMXKEHHUS U KOHLUEHTPALMEW €ro MOJIEKYJ, CBS3b
TEMIIEpaTypbl BEIECTBA CO CPEAHEN KNHETUYECKON YHEPTUEH TEIIIOBOTO IBHKEHHUSI €10
YaCTHUI, CBA3b [ABJIICHUS HJICAIBHOIO Ta3a C KOHIEHTpAlMEed MOJIEKYJ H €ro
TeMIlepaTypoil, ypaBHeHue MenneneeBa-Kianelipona, epBblil 3aK0OH TEPMOJAVMHAMUKH,
3aKOH COXpPaHEHUsS OHHEPruM B TEIUIOBBIX IMpOIEccax), MPHU HSTOM HCIOJIb30BATh
MaTEMaTUYECKOE BhIPAKEHUE 3aKOHOB, YKa3bIBaTh yCIOBUS NPUMEHUMOCTH YPaBHEHUS
MenneneeBa-KiamneiipoHa;

[16 ananu3upoBaTh U OOBSICHATH JJIEKTPUUECKHE SIBICHHS, UCIIOIb3Yysl OCHOBHBIE
MIOJIOXKEHUS Y 3aKOHBI IEKTPOJNHAMUKH (3aKOH COXPAHEHMSI 3JIEKTPUYECKOIO 3apsia,
3akoH KyJloHa, TOTEHIIMAIBHOCTD 3JEKTPOCTATHYECKOTO MOJIsl, IPUHIIMII CYIIEPIO3ULIUN
ANEKTPUUECKUX MOJIEH, MPU 3TOM yKa3bIBasi YCIOBHUS MPUMEHUMOCTH 3akoHa KyioHa, a
TaK)K€ NPAKTUYECKH BaXKHbIE COOTHOIUECHMS: 3aKOHbI OMa 11 y4yacTKa Uenu U i
3aMKHYTOW 3JIEKTpUYEeCKOM Lenu, 3akoH J[xoyns-Jlenua, npasuina Kupxroda, 3akoHbl
dapajes AJis1 IESKTPOIIN3a);

[17 omnuceiBaTh (U3NUYECKHE TMPOLECChl M SBJICHUS, HCIONb3Yysl BEIMYUHBL:
IIEPEMEIIECHNUE, CKOPOCTh, YCKOPEHHUE, UMITYJbC TEJNA U CUCTEMBI TEJN, CHUJIA, MOMEHT
CWIBI, JABJIEHUE, INOTECHIMAJIbHAS HHEPrus, KUHETHUYECKAas SHEPIHs, MEXaHH4YecKas
SHeprusi, padoTa CUJIbl, LEHTPOCTPEMHUTENILHOE YCKOPEHHWE, Chjla TKECTH, CHJIa
yOPYTrOCTH, CHJIA TPEHMSI, MOIIIHOCTb, SHEPTUSl B3AUMOJICHCTBUSA Tena ¢ 3eMiiel BOJIU3U
ee MOBEPXHOCTH, SHEPrusi ympyrou naedopManuu MPYKUHBI, KOJIWYECTBO TEIIOTHI,
abCcoyloTHasg TeMmmeparypa Tena, padoTra B TEpMOAMHAMHUKE, BHYTPEHHSISI SHEPIHUs
UJCaTbHOTO OJHOATOMHOTO Ta3a, padoTa MAealbHOTO ra3a, OTHOCUTENIbHAs BIa)KHOCTD
BO31yXa, KOY(PQPUIMEHT TIOJE3HOr0 JEHCTBUS HIACATBHOTO TEIJIOBOTO JIBUTaTElIs;
AIEKTPUUECKOE T0JI€, HAMPSKEHHOCTh AJEKTPUYECKOTO TOJIs, HANPsSHKEHHOCTb MO
TOYEYHOTO 3apsja WINA 3apsyKEHHOIO I1apa B BAKyyM€ UM B JUAJIEKTPHKE, MOTEHLIHAI
AIEKTPOCTATUYECKOTO TOJIS, PA3HOCTh IMOTEHUHUAJIOB, JJEKTPOABIKYLIAs CHIIA, CHJIA
TOKa, HANPSY)KEHHUE, MOIHOCTh TOKA, 3JIEKTPUYECKAs] EMKOCTh IJIOCKOT0 KOHJIEHCATOpPa,
CONPOTHUBJIEHUE ydacTKa LENH C MOCIEAOBATEIBHBIM U NapaJUIeIbHBIM COECAUHEHUEM
PE3UCTOPOB, SHEPTUS FIEKTPUUECKOTO OS] KOHJAEHCATOPA;



[18 00BsACHATP 0COOEHHOCTH MPOTEKAHUS (PU3UUECKHUX SIBICHUN: MEXaHUYECKOE
JBIDKEHUE, TEIUIOBOE JBW)KECHUE 4YacTUL[ BEIIECTBA, TEIUIOBOE PABHOBECHE,
OpoyHOBCKO€ JIBIKeHUE, AU Py3usi, ucnapeHue, KUMeHUe U KOHACHCAlNsI, TIaBICHUE
U KpHUCTAJUIM3alWs, HANPAaBICHHOCTb  TEIUIONEpENayd,  JJIEKTPU3aLMs  Tel,
DKBUIOTCHIIHAJIIBHOCTh IIOBEPXHOCTH 3aPSHKEHHOTO POBOIHMKA,;

[19 nmpoBoaUTH MCCleIOBaHME 3aBUCHUMOCTH OJHOM (DM3MUECKON BETUYHMHBI OT
JIPYroM C MCIOJIb30BAHUEM MPAMBIX U3MEPEHUM, [P 3TOM KOHCTPYUPOBATH YCTAaHOBKY,
¢ukcHpoBaTh PE3yNbTaThl MOJIYYCHHON 3aBUCHUMOCTH (PU3NYECKUX BEIUYMH B BHJC
rpa)uKoB C y4eTOM aOCOJIIOTHBIX MOIPEUIHOCTEH W3MEpPEHUM, NeNaTh BBIBOJBI IO
pe3ynbTaTaM MCCIIEI0BaHNUS;

[110 mpoBOIWUTH KOCBEHHBIE H3MEPEHUS (PUINYECKUX BEIUYUH, TMPU STOM
BbIOMpaTh ONTUMAJIBHBIN METO U3MEPEHUS, OLIEHUBATh A0COIIOTHBIE U OTHOCUTENbHBIE
MOTPEIIHOCTH MPSMBIX U KOCBEHHBIX H3MEPEHUM;

I111 mpoBOAUTE ONIBITEI IO IPOBEPKE NPEMIOKEHHOM THIIOTE3BI: IIJIAHUPOBATH
HKCIEPUMEHT, COOMpPATh 3KCIEPUMEHTAIbHYIO YCTAHOBKY, aHAIU3UPOBATh MOJTyUYEHHBIE
pe3yJIbTaThl U AeJaTh BEIBOJ O CTaTyCE MPEIIOKEHHON TUIIOTE3bI;

[112 cobnromath mpaBuiia 6€30MacCHOrO TpyJa MpU MNPOBEACHUN UCCIEJOBAHUN B
paMKax y4yeOHOro JKCIEPUMEHTa, MPaKTUKyMa U Y4eOHO-UCCIENOBATEIbCKOU H
IIPOCKTHOM  JECSATEIBHOCTH C HCIIOJB30BAHUEM HU3MEPUTENBHBIX YCTPOWCTB U
71a00paTOpHOTO 00OPYIOBAHUS;

[113 Ttpemars pacyeTHbIE 3aJayd C SBHO 33JaHHOM M HESBHO 3aJaHHOU
bu3nUecKoil MOJIENbI0: HAa OCHOBAaHWU aHajdn3a YCJIOBHS OOOCHOBBIBaTH BBHIOOD
¢uznyeckoil Mojenu, OTBeYarolled TpeOOBaHUSAM 3aJaud, HPUMEHATH (OPMYJIBL,
3aKOHBI, 3aKOHOMEPHOCTH M TOCTYJNAaThl (DU3NYECKUX TEOpUN MPHU HUCHOJIb30BAHUU
MaTEMaTUYeCKUX METOJIOB PELICHHs 3aJad, IPOBOAUTH pPacyeThl HAa OCHOBaHUU
MMEIOLIMXCS JaHHBIX, AHATU3UPOBATH PE3YJIBTAThI U KOPPEKTUPOBATH METO/IBI PEIICHUS
C YYETOM IOJyYEHHBIX PE3YJIbTATOB;

[114 pemath KaueCTBEHHBIE 3a/1a4H, TPEOYIOLME TPUMEHEHHUS 3HAHUN U3 pa3HbIX
pa3znenoB Kypca (QU3MKM, a TakkKe HWHTErpaly 3HaHUM W3 JpYruxX NpeIMETOB
€CTECTBEHHO-HAYYHOI0 LHMKJIA: BBICTPAWBATh JIOTMYECKYIO LIENOYKY PACCYKIECHHUU C
MCIIOJIb30BAaHUEM M3YUYEHHBIX 3aKOHOB, 3aKOHOMEPHOCTEN M (PU3NYECKUX SIBJICHUN;

[115 wucnonp30BaTh TEOPETUUYECKUE 3HAHUS Ui OOBSCHEHUS OCHOBHBIX
OPUHLUIOB pabOThl HM3MEPUTENbHBIX MNPUOOPOB, TEXHUYECKUX YCTPOHCTB U
TEXHOJIOTUYECKUX MPOLECCOB;

[116 nmpuBOAUTH MPUMEPHI BKJIa/la POCCUICKUX U 3apyOEKHBIX yUEHBIX-(DHU3UKOB
B pa3BUTHE HAYKH, B 0OBICHEHUE MPOLECCOB OKPYKAIOLIETO MUPA, B Pa3BUTUE TEXHUKU
1 TEXHOJIOTHU;

[117 ananm3upoBaTh U OIICHUBATH TMOCIEACTBUS OBITOBOW M MPOU3BOJICTBEHHON
NESATEIbHOCTH YEJOBEKa, CBSI3aHHOM C (U3MYECKUMM TMPOLIECCAMH, C TO3UIUHN
HKOJIOTUYECKOHN 0€30MacHOCTH, [peICTaBICHUN 0 palMOHAIIBHOM
IPUPOAOIIOIB30BAHUN, A TAaKK€ PAa3yMHOM HCIIOJIb30BAHUM JIOCTMIKEHUN HAyKu U
TEXHOJIOTUH ISl JaNbHENUILIETO pa3BUTHSI YEIIOBEUECKOT0 O0ILIECTBA;
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[118 mpuMeHsTh pazaudHbIe CHOCOObI paboThl ¢ HMHPOpMAIHEed (QUINIECKOro
COJIEp’KaHUsl C HCIOJb30BAaHUEM COBPEMEHHBIX HMH()OPMALMOHHBIX TEXHOJIOTMM, IpU
TOM HCIOJIb30BaTh COBpPEMEHHbIE HMH()OPMAIIMOHHBIE TEXHOJOTUU [UJISl TIOHCKa,
nepepaboTKi U MpeAbABICHUS Y4eOHOM M HAy4YHO-NOMYJISIPHON uHGpOpMau,
CTPYKTYpUPOBAaHHUS M MHTEpHpETaluyd HH(GOPMALKU, MOJYYEHHOM M3 pa3INYHbIX
UCTOYHUKOB, KPUTUYECKH aHAIM3UPOBATh MOIy4aeMy0 HH(OPMAIIMIO U OIICHUBATH €€
JIOCTOBEPHOCTh KaK Ha OCHOBE HMEIOUIMXCS 3HAHWM, TaK M Ha OCHOBE aHAJINW3a
UCTOYHHUKA MHPOpMAIUH;

I119  nOposBIATE  OpPraHM3alMOHHBIE W IIO3HABATCIIBHBICE  YMEHUSA
CaMOCTOSITEJIBHOTO MTPUOOPETEHUSI HOBBIX 3HAHUM B MPOLIECCE BBIIOJHEHUS TPOEKTHBIX
U y4eOHO-HCCIe0BATEIbCKUX PadOT;

[120 pabGotarh B TIpymmne ¢ HCIOJIHEHHEM pa3jIMYHBIX COLMAIbHBIX pOJIEH,
IUIAaHUPOBATh  palbOTy TPYMNIbl, PAaUUOHAIBHO pACHpPEACNATh JESITEIbHOCTh B
HECTaHJAPTHBIX CUTYyalUsX, OLEHUBATh BKJAJ KaXJOr0 W3 YYaCTHUKOB TPYIIIHI B
pelIeHre paccMaTpuBaeMon IpoOIIEMBl;

[121 mposiBAsATE MOTHBALMIO K Oyaymied npodecCHOHaIbHON AESITEIbHOCTH 10
CHEIHUAIBHOCTIM (PU3UKO-TEXHUUYECKOTO MPOdUIIs.

[122 noHuMaTh poiab PU3NKU B 3KOHOMUYECKOW, TEXHOJIOTHYECKOM, COLUaIbHON
U 3TUYECKOM c(epax AesTEIbHOCTH YEJIOBEKA, pOJIb U MECTO (PU3UKH B COBPEMEHHOMN
HAay4YHOM KapTHUHE MHpPA, POJIb ACTPOHOMHUH B MPAKTUUYECKOU ACSATEIBHOCTH YEJIOBEKA U
NanbHEHIIEeM  Hay4YHO-TEXHUYECKOM  Pa3BUTHH, 3HaYEHUe ONKCaTENIbHOM,
CHUCTEMATU3HPYIOIIEH, OOBSICHUTEIBHOW M TMPOTHOCTUYECKON (yHKIMI (usndeckoin
TEOPUH - DJIEKTPOAUHAMHUKH, CHELUUAJIbHOM TEOPHUH OTHOCHTEJIIBHOCTH, KBAaHTOBOM
bu3uky, poab GuU3NUEecKo Teopur B (GOPMHPOBAHUU MPEACTABICHUN O (PU3UUECKOU
KapTUHE MHpa, MECTO (PU3UYECKOW KapTHUHBI MHUpa B OOILIEM psALy COBPEMEHHBIX
€CTECTBEHHO-HAYUYHBIX MTPEACTABICHUI O TPUPOJE;

[123 pa3nuyarh ycnoBUs NPUMEHUMOCTH MOJeNel (PU3NYECKHUX Tell U MPOLIECCOB
(sB7EHUI): OIHOPOJHOE  DJIEKTPHUYECKOE M OJHOPOJHOE MAarHUTHOE  IIOJI,
rapMOHUYECKHE KOJIeOaHUsl, MAaTEeMaTUYECKU MAsTHUK, WACAIbHBIA MPY>KUHHBIN
MasiTHUK, TAPMOHUYECKHE BOJIHBI, HJI€AIbHBIN KOJIeOATeNIbHbIN KOHTYp, TOHKAs JIMH3A,
MoJieJield aToMa, AaTOMHOTO Si/Jpa U KBAHTOBOM MOJIEH CBETA;

[124 paznuuath yciaoBusi (TpaHulbl, OOJACTH) TPUMEHUMOCTH (U3HUUECKUX
3aKOHOB, TOHMMATh BCEOOIIMH  xapakTep (yHIAMEHTAIbHBIX  3aKOHOB H
OTPaHUYEHHOCTh UCTIOIb30BAHUS YACTHBIX 3aKOHOB;

[125 ananu3upoBaTh U OOBICHATH DJIEKTPOMArHUTHBIE MPOLECCHl U SIBJICHMS,
UCITOJIb3YsI OCHOBHBIE IOJIOKEHHUS ¥ 3aKOHBI 3JIEKTPOAMHAMUKA U CIELUATBHOW TEOPUU
OTHOCUTEIBHOCTH (3aKOH COXpaHEHHs JJIEKTPUYECKOro 3apsja, cuiaa Ammepa, cuia
JlopeHiia, 3akOH SJEKTPOMArHUTHOW WHAYKUMHM, mpaBuio Jlenua, cBsa3p DJIC
CaMOMHAYKIIUH B 3JIEMEHTE 3JIEKTPUUECKON LU CO CKOPOCTbIO U3MEHEHHS CUJIbI TOKA,
MOCTYJIAThI CIIEINATBHON TEOPUH OTHOCUTEIHOCTA DUHIITENHHA);

[126 ananu3upoBaTh U OOBICHATH KBAHTOBBIE MPOIECCHI U SIBICHUS, UCIIOJIb3YS
MOJIOKEHHSI KBaHTOBOM (pu3uku (ypaBHeHue DitHiTelHa 111 poTtodrddexTa, mepBoiii u
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BTOpOiIl mocTynaTsl bopa, mpUHLIKIT COOTHOILIEHUS HeompeaeneHHocTel [ eiizenbepra,
3aKOHBI COXPAHEHUs 3apsI0BOIO U MacCOBOT'O YMCEJ U DHEPIUM B SIICPHBIX PEaKLUsX,
3aKOH PaJUOAKTUBHOIO pacnaaa);

[127 onuceiBaTh (pU3HYECKUE MPOLIECCHl U SIBICHUSA, HCIIONb3Yys BEIMYUHBL:
HaIIPSDKEHHOCTh  DJIEKTPUYECKOIO  I0JS, MNOTEHIMAI 3JIEKTPOCTATHYECKOTO  ITOJIA,
Pa3HOCTh MOTEHUMANOB, 3JIEKTPOABMWKYILAS CHJIA, HHIYKUHAS MArHUTHOIO IO,
MarHuTHBIM IIOTOK, cwia AmMiepa, HWHAYKTUBHOCTb, DJIEKTPOABWXKYIAs CHJIA
CaMOMHAYKIMH, 3HEPrusi MarHUTHOIO MOJI NPOBOJHHUKA C TOKOM, PEISATUBHCTCKUUI
UMIIYJIbC, TIOJIHASL SHEPTUsl, SHEPTUs MOKOSI CBOOOJHOW YACTHIIbI, SHEPTUS U UMITYJIbC
(oTOHA, MaccOBOE YUCIIO U 3aps] sApa, SHEPTUS CBA3HM s/1pa;

[128  OOBIACHATH  OCOOCHHOCTHM  MPOTEKaHUs  (PUINYECKUX  SBIICHHIA:
AJIEKTPOMAarHUTHas HWHAYKLHSA, CaMOMHIYKLHUS, PE30HAHC, WHTEp(EepeHLuss BOJH,
mu(pakuus, AMCHEPCHs], TIOJIHOE BHYTPEHHEE OTPAKEHUE, POTOANEKTpUIECKUI 3 PexT
(boToaddext), anndha- u Oera-pacmnanbl saep, ramMMa-U3IydyeHUE sAep, PU3HUECKUE
INPUHLIUIIBI CTIEKTPAIbHOTO aHAJIW3a U padoTHI J1a3epa;

I129 onpenensaTe HanpaBiIeHWE HMHAYKUUMA MAarHUTHOTO IO NPOBOJHHKA C
TOKOM, CWJIbl AmIiepa u cuiibl JIopeHna,

I130 cTpouTh U300paKEHUE, CO3/IaBAEMOE IIIOCKUM 3€PKajoM, TOHKOW JIMH30H, U
pacCUUTHIBaTh €r0 XapaKTEPUCTUKH;

I131 npuUMEHSITh OCHOBOIIOJIATANOIIAE ACTPOHOMHMUYECKHE IOHSTHS, TEOPUU U
3aKOHBI JUIsl aHAJIN3a U O0BACHEHUS (PU3NYECKHX MTPOLIECCOB, MPOUCXOAAIIMX B 3BE3/aX,
B 3BE3JIHBIX CHUCTEMaX, B MEXKraJaKTUYeCKOW cpeze; ABMXKEHHUS HEOECHBIX Tel,
ABOJIIOLIMH 3Be3/ U BcenneHHol;

[132 npoBoAWTH HCCIEIOBAHHE 3aBUCUMOCTEH (DU3MYECKHX BEJIUYHUH C
UCIIOJIb30BAHUEM MPSAMBIX HW3MEPEHHUH, NPH 3TOM KOHCTPYUPOBAaThb YCTAHOBKY,
(UKCUpOBaTh pE3ylbTaThl MOJYYEHHON 3aBUCUMOCTH (PU3MUECKUX BEJIMYMH B BUJE
rpauKOB C Y4YETOM aOCOJIFOTHBIX MOTPEIIHOCTEH H3MEpPEHUM, NeJaTh BBIBOJBI IO
pe3ynbTaTaM MCCIEI0BaHNUS;

[133 mpoBOAUTH KOCBEHHbIE HU3MEpEHUs (U3UUYECKUX BEJIUYMH, MPU HTOM
BbIOMpaTh ONTUMAJIbHBIN METO U3MEPEHUs, OLICHUBATh a0COJIIOTHBIE U OTHOCUTENIbHBIE
MOTPEIIHOCTH MPSMBIX U KOCBEHHBIX U3MEPEHUM;

IT 34 npoBOAUTH ONBITHI MO MPOBEPKE MPEAJIOKEHHOW TMIOTE3bl: MIAHUPOBATH
HKCIEPUMEHT, COOMPATh 3KCIIEPUMEHTAIbHYIO YCTAHOBKY, aHAIU3UPOBAThH MOTyUYECHHBIE
pe3ynbTaThl U JAENaTh BHIBOJ O CTATyCe MPEI0KEHHON TUIIOTE3bI;

IT 35 onuceIBaTh METO/IBI MOJYYEHHSI HAYYHBIX ACTPOHOMUYECKUX 3HAHUM;

[136 cobGmromath npaBuiia 6€30MacHOTO TPy/a MPHU MPOBEJACHUU UCCIICIOBAHUN B
paMKax y4yeOHOro JHKCIEPUMEHTa, MpakTUKyMa M Yy4eOHO-UCCIIEeIOBAaTEIbCKOW U
IIPOEKTHOM  JIESITEIBHOCTH C  MCIOJB30BAHUEM HW3MEPUTEIBHBIX YCTPOWCTB U
71a060paTOPHOTO 000PYAOBAHUS;

I137 pemate pacdeTHbIE 3aJadyd C SBHO 3aJaHHOM W HESBHO 3aJaHHOU
bu3nUecKkol MONENbI0: HAa OCHOBAaHWW aHAlM3a YCIOBUS BHIOMpATh (PU3HUECKHE
MOJIEJM, OTBEvaroue TpeOOBaHUAM 3alayd, HIPUMEHATH (OPMYJIbl, 3aKOHBI,
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3aKOHOMEPHOCTH W  TOCTYJIaThl  (PU3WYECKUX TEOpWd TIPH  HUCIOJIb30BAaHUU
MaTEMaTUYECKUX METOJIOB pEIIeHUs] 3aJad, NPOBOJUTH pPacyeThl HAa OCHOBaHUU
UMEIOIINXCS JAHHBIX, aHATM3UPOBAThH PE3YJIbTAThl M KOPPEKTUPOBATH METOBI PEIIICHUS
C YYETOM TOJyYE€HHBIX PE3yJIbTaTOB;

[138 pemaTh kKauecTBEHHBIE 3a7a4l, TPEOYIOIINE MPUMEHEHHS 3HAaHUM U3 Pa3HbIX
pa3zmenoB Kypca (u3WMKH, a TaKKe HWHTETpAllMM 3HAHWA U3 JAPYTHX TMPEIMETOB
€CTECTBEHHO-HAYYHOTO LMKJIA: BBICTPAUBAaTh JIOTHYECKYIO ILIETIOYKY PACCYKICHUU C
WCITOJIb30BAaHUEM M3YUCHHBIX 3aKOHOB, 3aKOHOMEPHOCTEH M (PM3MUECKUX SBJICHHIA,

[139 wucnonp30BaTh TEOPETUUYECKUE 3HAHUS Ui OOBSCHEHUS OCHOBHBIX
OPUHIIMIIOB  pabOThl  U3MEPUTENIbHBIX MPUOOPOB, TEXHUYECKUX YCTPOMCTB U
TEXHOJIOTHYECKHX MPOIIECCOB;

[140 mpuBOAUTH IPUMEPHI BKJIAa POCCUUCKHUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB
B Pa3BUTHE HayKH, B 0OBSICHEHHE MPOIIECCOB OKPYKAIOIIECTO MHPA, B Pa3BUTHE TEXHUKHU
1 TEXHOJIOTHI;

[141ananu3upoBath U OIEHUBATH MOCIEACTBUS OBITOBOW M MPOW3BOJICTBEHHOMN
NEATEILHOCTH YEJIOBEKa, CBSI3aHHOW C (U3WYECKUMH TIPOIECCaMH, C TIO3UITUI
HKOJIOTHYECKOM 0e30macHOCTH, PEICTaBICHUIM 0 paruoHaIbHOM
MIPUPOOIIOIL30BAHNN, a TaK)KE Pa3yMHOM HWCIIOJIb30BAHUM JOCTIIKEHUN HAYKH M
TEXHOJIOTUH JJIs1 AaJbHEHIIIEro pa3BUTUS YEJIOBEUECKOro 00IeCTBa;

[142 npumeHsTh pa3iuyHbIE CIOCOOBI pabOThl ¢ HH(pOpMaLUEH (PU3UYECKOTO
COJIepKaHUsI C WCIIOJIh30BAHUEM COBPEMEHHBIX WH()OPMAIMOHHBIX TEXHOJOTHH, MPHU
TOM HCIIOJIb30BaTh COBPEMEHHbIE HMH(POPMAIMOHHBIE TEXHOJOTUU JIJIA TIOMCKA,
nepepadoTKM H  TPEIbABICHUS Yy4eOHOM W Hay4YHO-TIOMYJSApHON HH(OpMaIuy,
CTPYKTYPUPOBAHHUS W WMHTEPIPETAIIMH HWHPOpMAIUU, TOJYYEHHONH W3 Pa3TuIHBIX
MCTOYHUKOB, KPUTHYECKU aHATM3UPOBAThH MOJydaeMyt0 HH(GOPMAIIMIO U OIICHUBAThH €€
JIOCTOBEPHOCTh KaK Ha OCHOBE HMCIOIIMXCS 3HAHWM, TaKk M Ha OCHOBE aHaIM3a
MCTOYHMKA HH(POPMALINH;

143 NPOSBJISITH ~ OpPraHW3allMOHHBIE W TIO3HABaTeJIbHBIE  YMEHHS
CaMOCTOSITEIBHOTO TIPUOOPETCHUSI HOBBIX 3HAHWUU B MPOIIECCE BHITTOJTHEHHS MTPOCKTHBIX
U yueOHO-HUCCIIEeIOBATEIbCKUX padoT;

[144 pabGotath B TpymIe ¢ HCHOJHEHHEM PAa3IUYHBIX COLMUAIBHBIX POJICH,
IUIAHUPOBATh  pabOTy TPYMIBI, palMOHAIBHO PpaCHpEeNeiiTh JCSITCIBHOCTh B
HECTAHJAPTHBIX CUTYyaIlUsX, OICHUBATh BKJAJ KaXJIOTO0 W3 yYAaCTHUKOB TPYIIIHI B
pelIeHre paccMaTpruBaeMon MPOOJIEMBI;

IT 45 mposBISITF MOTHBAIIMIO K OyayIeil MpopeCCHOHAIIBHON JeATeTbHOCTH TI0
CIICHATBHOCTAM (DU3UKO-TEXHHYESCKOTO ITPODHUIISL.

OcBoenne coaepxxkanusi yueonoro npeamera OYIL.06y Dusuka odecrieynBacT
dbopMHupoBaHUEe W PA3BUTHE YHUBEPCATHHBIX YUYEOHBIX JEHCTBHA B KOHTEKCTE
peeMCTBEHHOCTH (opmupoBaHus oomux komnereHiuii: OK 04 u npodeccnonaabHbIX
komnetenuii [1K 1.6.
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3. COAEP KAHUE YYEBHOI'O ITIPEJMETA

Paznen 1. Hay4yHblid MeTO/ MO3HAHMS NIPUPO/BI.
dusuka — pyngameHTanbHas Hayka o npupoje. HaydHblil MeTo mo3HaHus U METOIbI
UCCIEeI0BaHUS (PU3NUYECKUX SBJICHUNA. DKCIIEPUMEHT U TEOPHS B MPOIIECCE MO3HAHUS
npupoasl. Habmoaenue u sxkcnepumeHT B pusnke. CriocoObl u3MepeHus (pu3ndeckux
BEJIMYMH (aHAJIOTOBBIC U [IU(PPOBBIE U3MEPUTEIbHBIE TPUOOPHI, KOMIIBIOTEPHBIE
JATYMKOBBIE CUCTEMBI).

[TorpemnocTu n3mMepeHuit GuU3NIecKuX BeITU4rH (a0COMIOTHAS U

OTHOCHUTEJIbHAs).

MonenupoBanue GU3NUECKUX SBJICHUN U MTPOLIECCOB (MaTeprasibHAs TOUKA,
a0COJIFOTHO TBEPAOE TEJIO, UcabHAs KUJKOCTh, UICATbHBIN a3, TOUCYHBIN 3apsi).
['unore3a. PU3NYECKUM 3aKOH, TPAHULIBI €0 IPUMEHUMOCTH. DU3nyeckas Teopus.
Ponb 1 MmecTo (pu3uku B OpMUPOBAHUN COBPEMEHHOW HAYYHON KAPTUHBI MUPA,

B IIPAKTUYECKOU EATEIIBHOCTH JIFOAEH.
3nauenue uzuxu npu oceoenuu npogeccuii u cneyuanvrnocmen CII0

Yuenuueckuii sxcnepumenm, nabopamopmsie pabomul, NPAKMUKYML.

N3mepeHne cuitbl TOKA U HANIPSKEHUS B LETIU IIOCTOSIHHOTO TOKA ITPY ITOMOIIU
aHAJIOTOBBIX U IU(GPOBBIX U3MEPUTEIHHBIX TPUOOPOB.

3HaKOMCTBO ¢ LM poBoi JadopaTopuei no gusuke. [Ipumepsl nsmepeHus
(bU3MYECKUX BEJIMYMH TP MIOMOIIN KOMIIBIOTEPHBIX JaTYUKOB.

Paszpnes 2. Mexanuka.

Tema 1. Kunemaruka.

Mexanundeckoe 1BrkeHre. OTHOCUTENBHOCTh MEXaHUYECKOTO JBUKEHUS.
Cucrema oTcyéra.

[Ipsimas u oOpaTHas 3a/1a4M MEXaHUKHU.

Pannyc-BexkTop MaTepuanbHON TOYKH, €ro IMPOEKIUU HA OCH CUCTEMBI

KoopauHat. TpaekTtopus.

[Tepemelienne, CKOpOCTh (CpeAHSIS CKOPOCThb, MTHOBEHHAsI CKOPOCTh) U
YCKOPEHHE MaTEPUANBHON TOYKH, UX MMPOEKIIMU HA OCU CUCTEMBI KOOPANHAT.
CroXeHue nepeMeleHN U CI0KEHUE CKOPOCTEM.

PaBHOMEpPHOE U paBHOYCKOPEHHOE MPSMOJIMHENHOE IBUKEHNE. 3aBUCUMOCTh
KOOPAMHAT, CKOPOCTH, YCKOPEHUS U ITyTH MaT€pUaIbHOM TOYKHA OT BPEMEHU

U uX rpauKH.

CBoOonHoe nazieHue. Y ckopeHue cBOOOIHOTO najeHus. JBrkenue tena, OpoleHHOro
IO/ YIJIOM K TOPHU30HTY. 3aBUCUMOCTb KOOPAUHAT, CKOPOCTH U

YCKOPEHHS MaTEPUAILHON TOYKH OT BPEMEHU U X TPaPUKHU.

KpuBonuneiinoe aBrkeHue. /[BM>KeHNE MaTepUAIBHOW TOYKH MO OKPYKHOCTH.
VYrnoBas u nuHelHas ckopocTb. [leprnoa u yactora obpareHusl.
[lenTpocTpeMuTebHOE (HOPMAIBHOE), KacaTelIbHOE (TAaHT€HIIMAIIBHOE) U TOJTHOE
YCKOpPEHHUE MaTepUaIbHOU TOUKH.

TexHuyeckue ycTporucTBa U TEXHOJIOTMYECKHE IPOLECCHI: CIIUIOMETP, ABUKECHUE
CHaps/I0B, LICTIHbIE, IlIeCTepEHYAThIC U PeMEHHBIE MTepeaaun, CKOPOCTHBIE JTU(THI.
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Llemoncmpayuu.

Mopenb cucteMsl OTCUETA, MILTIOCTPALIUSA KHUHEMAaTHUECKUX XAPAKTEPUCTUK
JBHOKCHUSL.

CriocoObl uccieI0BaHus TBUKEHUU.

Nnnroctpanus npeaeibHOro NEPEX01a U U3MEPEHNE MTHOBEHHOM CKOPOCTH.
[IpeoOpa3zoBaHne TBMKEHUH C UCTIOJIH30BAaHUEM MEXAHU3MOB.

[TameHne Ten B BO3AyX€E U B pa3peKEHHOM ITPOCTPAHCTBE.

HaGmonenue aBmkeHus Tena, OpOIIeHHOTO0 MO YTIIOM K TOPU30HTY

Y TOPU30HTAJIBHO.

HamnpaBnenue CKOpoCTH IPHU ABUKEHUH 110 OKPYKHOCTH.

[TpeoOpa3zoBaHue yrI0BOW CKOPOCTH B PEIYKTOPE.

CpaBHEHHE ITyTEH, TPAEKTOPUI, CKOPOCTEN ABUKEHUS OJTHOTO U TOTO K€ Tena

B Pa3HbIX CUCTEMAxX OTCYETA.

Yuenuueckuii skcnepumenm, nabopamopmvie pabomol, NPAKMUKYM.

M3y4yeHne HEpaBHOMEPHOT'O JBUKEHUS C LENBI0 ONPEAEICHUSI MTHOBEHHOU
CKOpOCTH.

N3mepenne yCKOpeHUs IpU MPSMOIMHENHOM PaBHOYCKOPEHHOM JIBUKEHUN

10 HAKJIOHHOM IIJIOCKOCTH.

HccenenoBanne 3aBUCUMOCTH ITyTH OT BPEMEHH IPA PABHOYCKOPEHHOM
JBH>KCHUU.

N3mepenne yckopeHus: CBOOOJHOTO NaieHHs (PEKOMEHI0BAHO HCIOJIb30BAHME
1udpoBoit 1aboparopun).

N3ydeHue ABMXEHUS Tea, OpPOIIEHHOTO TOpU30HTaNbHO. [IpoBepka rumnoressl
0 IPSIMOM POMOPUMOHAIBHON 3aBUCUMOCTH MEXAY JaJbHOCTHIO NOJIETA U HAYAJIBHOU
CKOpOCTBIO TeJIa.

N3ydeHne NBUKEHNS TeJa 10 OKPY>KHOCTH C MOCTOSIHHOM MO MOJYJIIO
CKOPOCTBIO.

HccnenoBanue 3aBUCUMOCTH Mepro/ia oOpalieHus KOHMYeCKOro MasiTHUKA

OT €T0 IapaMeTPOB.

Tema 2. Jlunamuka.

[IepBsiii 3akoH HptoToHa. MHepunanbubie cucteMbl oTcuéra. [IpuHmmn
oTHocuTenbHOCTH ["anuies. HennepuuanbHbie cucTeMbl 0TCuéra (onpeaeneHue,
MIPUMEPHI).

Macca tena. Cuna. [IpyHiun cynepno3unum Cul.

Bropoii 3akoH HproTOHa 1151 MatepraibHON TOUYKH.

Tpernii 3akoH HproTOHA 1151 MarepranbHbBIX TOYEK.

3aKOH BCEMUPHOTO TATOTEHUSI. DKBUBAJIEHTHOCTh I'PABUTALIMOHHON U MHEPTHOM MacChl.
Cuna TsxecTH. 3aBUCUMOCTD YCKOPEHUS! CBOOOIHOTO Ma/IeHUs OT BBHICOTHI

HaJ] MOBEPXHOCTHIO TUIAHETHI U OT reorpaduyeckoi MUpOoThL. [IBuxkeHne HeOECHBIX
TEJIU UX CIyTHUKOB. 3akoHbl Kemiepa. IlepBas kocMudeckas CKOPOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec Tena. Bec Tena, ABHXKyIIErocs ¢ yCKOpEHUEM.
Cuia tpenus. Cyxoe TpeHue. Cuna TpeHHs CKOJIBXKEHHUS U CUJIa TPEHUS TTOKOSI.
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Koaddunuent tpenus. Cuiia COnpoTUBICHUS IPU ABMKEHUU TENa B KUAKOCTU WIH
rase, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCUTEIILHOTO IBUKEHUS.

Hasnenue. 'mapocratnyeckoe gapienue. Cuina Apxumena.

TexHuyeckue ycTporucTBa U TEXHOJOTHUYECKHE MPOLECCHI: MTOAIINITHUKH,
JBH>)KECHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu.

HabGnronenue nBM>KEHUS Tell B MHEPIUATbHBIX M HEMHEPIIMAIbHBIX CUCTEMAaX
OTCYETA.

[IpyHLIMTO OTHOCUTENIBHOCTH.

KaueHue AByX HWJIMHAPOB WM MIAPOB Pa3HOM MAcChl C OJMHAKOBBIM
YCKOPEHHEM OTHOCUTEIBHO HEMHEPIUAIBHOW CUCTEMBI OTCUETA.
CpaBHEHHE PaBHOACHCTBYIOLIEH NPWIOKEHHBIX K TEITY CUJI C IPOU3BEICHUEM
MaccChl TeJla Ha €r0 YCKOPEHHE B MHEPLUAIbHON CHCTEME OTCUETA.
PaBeHCTBO cHJI, BOZHUKAIOIIUX B PE3YJIbTAaTE B3AUMOJICHCTBHS TEIL.
M3mepenne macc 1o B3auMOJIEHCTBHIO.

HesecomocTs.

Bec tena nmpu yCKOpEHHOM NOBEME U NIAJICHUM.

[leHTpoOeKHBIE MEXaHU3MBI.

CpaBHEHUE CUJI TPEHUS MTOKOS, KAUEHUS U CKOJIbKEHUSI.

Yyenuueckuii sxcnepumenm, 1abopamopusie pabomovl, NPAKMUKYM.
N3mepeHne paBHOACHCTBYIOIECH CHII ITPU IBM>KEHUH OpycKa MO HaKJIOHHOMN
IJIOCKOCTH.

[TpoBepka runoTe3sl 0 HE3aBUCUMOCTH BPEMEHH JIBUKEHUS OpycKa Mo
HAKJIOHHOM IUTOCKOCTH Ha 33JJaHHOE PACCTOSTHUE OT €ro MAcCCHI.
HccnenoBanye 3aBUCHMOCTH CUJT YIIPYTOCTH, BO3HUKAIOIIMX B IIPY’KUHE

U PE3MHOBOM 00pasIle, OT ux JaedopMarium.

N3yuyeHue ABUKEHUSI CUCTEMBI TEJI, CBA3AHHBIX HUTHIO, IEPEKUHYTON Yepe3
JETKuit OJIOK.

N3mepenue ko3¢ duiirieHTa TpeHus 1Mo BeJIMYUHE YIII0BOro ko3 duimeHta
3aBucumMocTd Frp(N).

HccnenoBanue IBHKEeHHs OpycKa MO HAKIOHHOM TNIOCKOCTH € TIEPEMEHHBIM
K03 PUIIMEHTOM TpEHUSI.

N3yyeHue ABUKEHUS TPy3a Ha BAITy C TPEHUEM.

Tema 3. Cratuka TBEpI0TO TENA.

AbcomotHo TBEpAOE Teno. [locTynaTenbHOe U BpalaTeabHOE JBUKECHHE
TBEPAOro Tes1la. MOMEHT CHIIbI OTHOCUTENIBHO OCcH BpatieHus. [1nedo cumbl. CrioxxeHue
CHUJI, IIPUJIOKEHHBIX K TBEpIOMY Teiy. LIeHTp TskecTH Tena.

VYcnoBus paBHOBECHUS TBEPAOIO TENA.

YcroiunBoe, HeyCcTOHYnBOE, O€3pa3IMuHOe PABHOBECHE.

TexHn4eckre yCTpOMCTBa U TEXHOJOTUYECKUE MTPOLECCHI: KPOHIUTEWH,
CTPOUTEIBHBIN KpaH, peIETYaThIe KOHCTPYKIIMH.

Jlemoncmpayuu.
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VY ci10BUsL paBHOBECHSL.

Bune! paBHOBECHS.

Vuenuueckuu sxcnepumenm, nabopamopmsie pabomsi, RPAKMUKyM.
HccnenoBanue yciuoBUil paBHOBECHS TBEPAOIO TEJA, UMEIOLIETO OCh BPAILICHHUS.
KoHcTpynpoBaHre KpOHIITEMHOB U PAaCUY€T CHJl YIIPYTOCTH.

N3ydeHne ycTOMYMBOCTH TBEPAOTO TENA, UMEIOLIETO TUIOMAb ONOPBI.

Tema 4. 3aKOHBI COXpaHEHHsI B MEXAHHKE.

NMnynec MaTepuanbHOM TOYKH, CUCTEMBI MaTepUAIIbHBIX TOUEK. LleHTp Mace
CHUCTEMBbI MaTepHUAIIBHBIX TOYEK. Teopema o IBHKEHNUH LIEHTpa Macc.
VIMITyJIbC CHIIBI M M3MEHEHNE UMITYJIbCA TENIA.

3aKOH COXpaHEHUs] UMITYJIbCA.

PeaktuBHOE nBUKEHHUE.

MoMeHT nmnyiibca MmaTepuainbHOM ToUku. [IpeacraBinenne o coxpaHeHUn
MOMEHTA UMITYJIbCAa B EHTPAJIbHBIX MOJIAX.

PaGota cuibl Ha MajoM U Ha KOHEYHOM MepemelieHuu. ['padpuueckoe
IIPEICTABICHUE PAOOTHI CUIIBI.

MOIIHOCTB CHIIBI.

Kunernueckas s3Heprusi MaTepraibHON TOUKH. Teopema 00 N3MEHEHUH
KMHETUYECKOW JHEPTUN MATEPUAIBHOW TOUKH.

[loTeHnManbHBIE U HEMIOTEHIMAIBHBIE CUJIbL. [IoTeHIIManbHas dHEPrus.
[ToTenmanbHas 3Heprust ynpyro aeopMHUpOBaHHON NpyxkuHbL. [loTeHIManbHas
DHEPIus Tejaa B OAHOPOAHOM I'PaBUTALMOHHOM Ioiie. [loTeHnuansHas sHeprus Teia
B I'PAaBUTALMOHHOM I0JI€ OJHOPOJHOTO 1Iapa (BHYTPH U BHE 1apa). Bropas
KOCMHMYECKAsI CKOPOCTh. TpeThsi KOCMHUYECKAsA CKOPOCTb.

CBsi3b pabOThI HETIOTEHIIMAIBHBIX CHJI C U3MEHEHUEM MEXaHUYECKOW SHEPTUU
CHUCTEMBI TeJI. 3aKOH COXPAaHEHUSI MEXaHUYECKON YHEPTUH.

VYrpyrue u Heynpyrue CTOIKHOBEHUS.

YpaBHenne bepHyy T HACAUTBHON )KUIKOCTH KAaK CJICACTBUE 3aKOHA
COXpAaHEHUS MEXaHUYECKON YHEPTUH.

TexHuyeckue ycTporucTBa U TEXHOJIOTMYECKHE IPOLECCHI: JBUKEHHUE PAKET,
BOAOMET, KOIIEP, MPY>KUHHBINA MUCTOJIET, TUPOCKOI, (PUTYPHOE KaTaHUE HA KOHbKAX.
Jlemoncmpayuu.

3aKOH COXpaHEHUs] UMITYJIbCA.

PeakTnBHOE IBMIKECHHUE.

HN3mepeHne MOIITHOCTH CHJTBI.

M3MeHeHne sHepruM Teja MPU COBEPIICHUN PadOTHI.

B3auMHsble npeBpaleHnss KHHETUYECKOW U OTEHLIMAIbHON DHEPTUM IIPU
JEWCTBUU HA TEJIO CWJIBI TSYKECTU U CWJIBI YIIPYTOCTH.

CoxpaHeHue dHEepPruu TPy CBOOOTHOM IMaJICHUH.

Vuenuueckuu sxcnepumenm, nabopamopusie pabomsi, RPAKMUKYM.
N3mepenne nMiyibca Tea o TOpMO3HOMY ITYTH.
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N3mepeHue CUitbl TSITH, CKOPOCTH MOJIENIU 3JIEKTPOMOOMIIS U MOIITHOCTH CHUJIbI
TATH.

CpaBHEeHUE U3MEHEHHS UMITYJIbCA TEJIa C UMITYJILCOM CHUJIBI.

HccnenoBanne COXpaHEHUs UMITYJIbCa IPU YIIPYTOM B3aUMOJICHCTBUH.
N3mepeHrne KHHETUYECKOM SHEPTUH TeJIa 10 TOPMO3HOMY MYTH.

CpaBHeHUE U3MEHEHHS TOTEHIIMAILHOW SHEPIUU NPY>KUHBI ¢ pA0OTON CHUIIBI
TPEHUS.

Omnpenenenne pabOTHI CUITBI TPEHUS TP IBYXKCHHUH TeJla 110 HAKJIOHHOU
IIJIOCKOCTH.

Paznen 3. MoJsiekyJsipaasi Gu3nka 1 TEepMOJAMHAMUKA.

Tema 1. OCHOBBI MOJIEKYJISIPHO-KUHETHYECKOIN TEOPHUHU.

OcHOBHBIE MMOJ0KEHUS MOJIEKYJIsIpHO-KuHeTuueckon Teopun (MKT), ux
onbITHOE o0ocHOBaHue. {uddyszus. bpoyHoBckoe nukenue. XapakTep JIBUKCHUS
Y B3aMMOJEHMCTBHUS YaCTHUIl BelecTBa. MoJeny CTpOSCHUS ra30B, )KUJIKOCTEN U
TBEPJIBIX TEJ U OOBSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE ATUX MoJieneil. Macca u
pazmepsnl MoJiekya (aTtomoB). KonudecTBo BemiectBa. [locTostHHas ABoraapo.
TemnoBoe paBHoBecue. Temneparypa u ciocoos! e€ usmepenus. [lkana
temneparyp Llenscust.

Mogenps naeanbHOro ra3a B MOJIEKYJIAPHO-KUHETUYECKON TEOPUHU: YACTHULIbI ra3a
JBUKYTCS XaOTUYECKHA U HE B3aUMOJACHUCTBYIOT JIPYT C APYTOM.

["a30BbIe 3aK0oHBI. YpaBHeHue MenaeneeBa—Kianeitpona. AOcomoTHas
Temneparypa (mkana temneparyp KenbBuna). 3akon JlansToHa. M3omponecchl
B UJICATbHOM Ta3e ¢ MOCTOSTHHBIM KOJMYECTBOM BeliecTBa. ['padudeckoe
IIPEICTAaBICHUE U30TIPOIIECCOB: U30TEPMa, U30X0pa, U300apa.

CBsI3b MEXKy 1aBJICHUEM U CPEHEN KUHETUUYECKOUN SHEPTrrel MOCTyNaTeIbHOro
TEIJIOBOTO JIBMXKEHUSI MOJIEKYJI UACaTbHOTO ra3a (OCHOBHOE YpaBHEHHE
MOJIEKYISIPHOKUHETUYECKON TEOPUH UACATHHOTO ra3a).

CBs13b a0COJIFOTHOM TEMITepaTyphbl TEPMOAMHAMUYECKON CHCTEMBI CO CpEIHEeH
KMHETHUYECKOU SHEPTUEHN MOCTYIATEIBLHOTO TEMJIOBOTO ABUKECHUSA €€ YACTHII.
TexHuYecKue yCTpOoMCTBA M TEXHOJIOTHYECKUE TIPOLIECCHI: TEPMOMETP, OapoMeTp,
MOJy4€HNE HAHOMATEPHUAJIOB.

Jlemoncmpayuu.

Mopenu IBUXKEHUS YaCTUL] BEIIECTBA.

Mopens OpOyHOBCKOTO JIBUKEHUS.

Buneoponuk ¢ 3anmuchio peaibHOT0 OPOYHOBCKOTO JIBUYKEHUS.

Juddysust sxuaKocTen.

Mogaens onbita ITepHa.

[IputsxeHne MOJIEKYJI.

Mogenu KpucTaININYeCKUX PEIIETOK.

HabGnronenue u uccieqoBaHue U30MpoIeccoB.

Yuenuueckuii axcnepumenm, nabopamopuvie pabomwl, RPAKMUKYM.
HccnenoBanre nporecca yCTAaHOBJIEHUS TEINIOBOIO PABHOBECHS MPU
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TEIJI000MEHE MEXKITY TOPSYE U XOJIOAHOU BOJOM.

N3yyeHue n30TepMuueckoro npouecca (peKOMEH/10BaHO UCIIOJIb30BaHUE
1udpoBoit Taboparopun).

N3yueHne n30X0pHOro mporuecca.

N3yuyenue nzobapHoro mnpoiecca.

[TpoBepka ypaBHEHHsI COCTOSTHUS.

Tema 2. Tepmoaunamuka. TerioBbie MalIuHBI.

Tepmoaunamuueckas (T]1) cuctema. 3agaHue BHEIIHUX YCIOBUM JIs
TEPMOJMHAMHUYECKOM cucTeMbl. BHENTHME M BHyTpeHHUE mapaMeTpsl. [lapameTpbl
TEPMOJMHAMHYECKON CUCTEMBI KaK CPETHUE 3HAYEHUS BEJIUYHH, ONMKUCHIBAIOIINX €€
COCTOSIHHE Ha MUKPOCKOITMYECKOM YPOBHE.

Hynesoe Hauano repmoanHamMuky. CaMOIIpOU3BOJIbHAS peJlaKcalus
TEPMOJIMHAMHYECKOU CUCTEMBI K TEMJIOBOMY PaBHOBECHIO.

Mopnenb uaeanbHOro raza B TEpMOJAMHAMUKE — CUCTEMA YPABHEHMI: YpaBHEHUE
MenneneeBa—KnaneiipoHa 1 BEIpaKEHUE sl BHYTPEHHEW SHEPTUU. Y CIIOBUSA
IPUMEHUMOCTH 3TOM MOJIETIU: HU3Kask KOHLUEHTpAIUs YaCTHII, BBICOKHE TEMIIEPATYpPHI.
BrIpaxxeHue 11 BHyTpEHHEN 3HEPIMU OJJHOATOMHOI'O MIEAIBHOTO rasa.
KBazucrarnueckne U HECTaTUYECKUE MPOLIECCHI.

DneMeHTapHas paboTa B TepMOJMHAMUKe. Briuncnenue paboTsl 1o rpaduxy
npolecca Ha pV-1uarpamme.

Tenonepeaayda Kak cnoco0 U3MEHEHHsI BHYTPEHHEW SHEPrun
TEPMOJMHAMHUYECKOHN cucTeMbl 0e3 coBepieHus padotbl. KonBekius,
TEIJIONPOBOJIHOCTD, U3ITyYEHHUE.

KomnuectBo TermtoTel. TemnoéMKoCTs Tena. Y nesibHas 1 MOJIsIpHas

TEIUIOEMKOCTH BEIIECTBA. Y paBHeHME Maiiepa. Y iesibHask TeIoTa CrOPaHus TOILUIMBA.
Pacuér xonuuectBa TermnoTsl npu Temonepenaye. [lonstue 06 annadbatHom npouecce.
[IepBblii 3aKOH TepMOAMHAMHUKN. BHYTpeHHss sHeprusa. KoamyecTBo TErmIoThl

U paboTa KaK Mepbl U3MEHEHUS BHYTPEHHEH SHEPTHH TEPMOJMHAMUYECKONH CUCTEMBI.
BTtopoii 3aKk0H TepMOAMHAMUKH JIJIsl PABHOBECHBIX MTPOLIECCOB: YEPE3 3aJaHHOE
PAaBHOBECHOE COCTOSIHUE TEPMOJIMHAMHYECKOW CHCTEMBI IPOXOIUT €AUHCTBEHHAS
aauabaTta. AOCOJIIOTHAs TeMIepaTypa.

BTopoii 3aKk0H TEpMOJAUHAMUKY [IJI1 HEPABHOBECHBIX IIPOLIECCOB: HEBO3MOXKHO
nepeaaTh TeIIoTy OT 00Jiee XOJIOMHOTO Tela K 0oJiee HarpeTomMy 0e3 KOMITCHCAINH
(Knay3uyc). Heo6paTuMOCTh IPUPOIHBIX ITPOIIECCOB.

[TpuHuMIB! eicTBUs TerToBbIX MamuH. KIT/I.

Maxkcumansnoe 3Hauenue KIIJI. [{ukin Kapro.

DKOJIOTMUECKHE aCTIeKThl UCTIOIb30BaHUsI TEIIOBBIX ABUTaTeNel. TernmoBoe
3arpsi3HEHUE OKPYKAOLIEH Cpe.Ibl.

TexHruecKue yCTpocTBa U TEXHOJIOTHYECKUE IPOLECCHI: XOIOUIbHUK,
KOHJUITMOHED, AU3ETbHBIA U KapOIOpaTOPHBIN ABUTATEINH, TapoBasi TypOUHAa,
NOJIyYEHUE CBEPXHU3KUX TEMIEPATYP, YTHIN3ALUS KTEIIOBBIX» OTXOIOB C
HCIIOJIb30BAaHUEM TEIIOBOTO HACOCA, YTUIIM3AIM OMOOPTaHUYECKOTO TOIIMBA JIJIs
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BBIPAOOTKU «TETUIOBOM» H DJICKTPOIHEPTHH.

Jlemoncmpayuu.

H3meHenue Temneparypsl pu aanadaTHdecKoOM PacIIupEHUH.

Bo3nyuiHoe orauso.

CpaBHEHUE YAENBHBIX TEIUIOEMKOCTEMN BELIECTB.

CriocoObl M3MEHEHHS BHYTPEHHEH SHEPTUH.

HccnenoBanue aqnabaTHOrO mpolecca.

KomrmbroTepHble MOAENH TEIUIOBBIX JBUTATEIEH.

Yyenuueckuii skcnepumenm, 1abopamopusie pabomol, NPAKMUKYM.

N3mepeHne yaenbHON TEMII0OEMKOCTH.

HccnenoBanue mponecca OCTHIBAHUS BEIIECTBA.

HccnenoBanue agquabaTHOTO MpoIecca.

N3ydeHne B3auMOCBSI3U SJHEPTUH MEKMOJICKYJISIPHOTO B3aUMOJICUCTBHS

U TEMIIEPATYPhI KUTICHUS KUIKOCTEH.

Tema 3. Arperatabie cocTOsIHUS BeniecTBa. Da3oBbIe NEPEXOIBI.
[TapooOpazoBanue u koHaeHcalus. Mcnapenue u kuneHue. Y aenbHas TerioTa
napooOpa3oBaHusl.

HacpllieHHbIe ¥ HeHACHIIIEHHbIE MTapbl. KauecTBEeHHAst 3aBUCUMOCTD IJIOTHOCTH
Y JJaBJICHUS HACBIIIICHHOTO Tlapa OT TeMIIepaTyphl, UX HE3aBUCUMOCTh OT 00bEMa

HaCBIIMCHHOI'O I1apa. 3aBHCHUMOCTH TCMIICPATYPBI KUIICHUA OT AABJICHUA B JKUIAKOCTH.

BnaxHocTh Bo3ayxa. AOCOIIOTHASA U OTHOCUTEIIbHAS BIIAXKHOCTb.

TBépnoe Teno. Kpucrammmueckue u amopgHbIe Tesna. AHU30TPOIHS CBOWCTB
KpuctaiuioB. [1naBienne u Kkpucrammzanus. Y AeibHas TeIUIoTa IIaBJICHUS.
CyOnumarnusi.

Hedopmanmu TBEpHOTrO Tena. Pactsokenne n cxxatue. Casur. Moayns FOnra.
[Ipenen ynpyrux aedopmarmii.

TenoBoe paciiMpeHue KUAKOCTEN U TBEPIBIX Te, 00bEMHOE U JTMHENHOE
pacimpenne. AHTapMOHHM3M TEIUIOBBIX KOJIEOAHWN YacCTHI] BEIIECTBA KaK MPUYHHA
TEIJIOBOTO paclIMpeHHus Tell (Ha KaYeCTBEHHOM YpOBHE).

[IpeoOpazoBanue sHeprun B Pa3oBbIX MEPEXoax.

YpaBHeHUE TEMI0BOTO OaiaHca.

[ToBepxHocTHOE HaTsKeHHE. Koa(ppumeHT mnoBepXHOCTHOTO HATSKEHHUS.
Kanusspuslie siBrienus. [laBieHue o1 ICKpUBJIEHHON MOBEPXHOCTHIO HKUJIKOCTH.
®opmyiia Jlaraca.

TexHn4ecKkre yCTpOMCTBAa U TEXHOJOTUYECKUE MTPOLECCHI: )KUIKUE KPUCTAIUIBL,
COBPEMEHHBIE MATEPUAJIBL.

Jlemoncmpayuu.

TermioBoe pacupeHue.

CBOIICTBA HACBIILICHHBIX MTAPOB.

Kunienune. Kurnenue nmpy noHM>KEHHOM JTABJICHUM.

N3Mepenue Cuitbl MOBEPXHOCTHOI'O HATSKEHUS.

OnbITEl C MBUTBHBIMH TNIEHKAMH.
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CmaunBaHue.

Kanumisipasie aBieHUsI.

Monenn HEHBIOTOHOBCKOW JKHJIKOCTH.

CriocoObl U3MepeHus BIaXKHOCTH.

HccnenoBanrie HarpeBaHus U IUIABJICHUS! KPUCTAINIMYECKOTO BEILIECTBA.
Buner nedopmarnuii.

HaGmronenne manbix aedopMariuii.

Yuenuueckuii saxcnepumenm, nabopamopusie pabomol, NPAKMUKYM.
N3yueHne 3aKOHOMEPHOCTEN UCTTAPEHUS KUJIKOCTEM.

N3mepeHne yaenbHOM TEMIOTHI MIJIaBJICHUS JIb/IA.

N3ydeHne CBOMCTB HACBIIIEHHBIX ITAPOB.

N3mepenne abcoIIOTHOM BIIaXKHOCTH BO3/yXa M OLIEHKAa MacChl MapoB B
ITOMEIIECHUH.

N3mepenue ko3 duiiieHTa MOBEPXHOCTHOTO HATSXKEHMUS.

N3mepenue moayns FOHra.

HccnenoBanre 3aBUCUMOCTH Ie(pOpMaliud PE3UHOBOTO 00pasia oT
IIPUIIOKEHHOU

K HEMY CHJIBL.

Pa3znen 4. JiaekTpoguHAMHKA.

Tema 1. DnekTpudeckoe noue.

DIIEKTpU3ALMSA TEN U €€ IPOSBICHUA. DIEKTPUIECKUM 3apsa. JIBa Buna
ANEKTPUUYECKUX 3apsAaoB. [I[pOBOAHUKH, TUATIEKTPUKHU U MTOTYTIPOBOJHUKHU.
DneMeHTapHbIN STEKTPUUECKUN 3apsil. 3aKOH COXPAHEHHUSI SJIEKTPUUECKOTO 3apsiaa.
B3aumoperictBue 3apsanoB. Toueunsie 3apsabl. 3akoH KyoHa.
OnexTpudeckoe noje. Ero neiicTBue Ha 3JEKTPUYECKHE 3apsibl.
Hanpsoxénnocts anexkrpudeckoro noiid. [IpoOusiit 3apsa. Jlunuun
HaIpsHKEHHOCTH DJIEKTPUYECKOTO MOJsA. OJHOPOIHOE AIEKTPUUECKOE MOJIE.
[ToTeHIMaNBbHOCTD 3JEKTPOCTATUYECKOIO MOJIsI. Pa3HOCTh MOTEHLIMATIOB

u HanpspkeHue. [lorennmanpHas sHeprus 3apsaa B dJIEKTPOCTATUYECKOM MOJIE.
[ToTeHunan snexkTpocTaTudeckoro nossi. Cesi3b HANPSKEHHOCTH TOJISI M pa3HOCTH
NOTEHIMAJIOB ISl JIEKTPOCTATHUECKOTO MOJs (KaK OAHOPOIHOTO, TaK U
HEOHOPOTHOTO).

[IpuHIUI CYyNIEPIIO3UIIUN STIEKTPUUECKUX TTOJIEH.

[Tone Toueunoro 3apszaa. [lose paBHOMepHO 3apsikeHHON cepshl. [Tone
pPaBHOMEPHO 3apsHKEHHOTO Mo 00bEMY mapa. [losie paBHOMEpHO 3apsiKEeHHON
O0ecKOHEeYHOM TI0cKoCcTU. KapTHHBI IMHUI HANPSHKEHHOCTH ITUX TIOJIEH U
SKBUMOTEHIUAIBHBIX TOBEPXHOCTEM.

[IpOBOAHUKM B DIIEKTPOCTATUYECKOM I10JI€. Y CJIOBHME PABHOBECHS 3aPsII0OB.
JIMPNEKTPUKY B DJIEKTPOCTATUYECKOM ToJIe. [{uanexkTpuueckas MpOHUIAEMOCTh
BEILIECTBA.

KonzaencaTop. DneKkTpo€MKOCTh KOHAEHCATOPA. DIEKTPOEMKOCTD IIIOCKOTO
KOH/JIEHCaTOopa.
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[TapaiutennbHOE coequHEHUE KOHAEHCATOPOB. [locnenoBarensHoe coeuHEHNE
KOHJICHCATOPOB.

DHeprust 3apsHKEHHOr0 KOHIEHCATopa.

JIBr>KEeHME 3apsSyKEHHOM YaCTHIIbI B OJTHOPOIHOM 3JIEKTPUUECKOM TIOJIE.
TexHuyeckue ycTporucTBa U TEXHOJIOTHYECKUE MPOLECCHI: AIEKTPOCKOIL,
AIIEKTPOMETP, IEKTPOCTATHUECKAs 3aIUTa, 3a36MJICHHE dJICKTPOTIPUOOPOB,
KOHJIeHCaTOphl, reHepatop Baun ne ['paada.

Jlemoncmpayuu.

Y CTpONCTBO U IPUHIIUII ICUCTBUS AJIEKTPOMETPA.

DIIEKTPUYECKOE TOJIE 3aPSIKEHHBIX IAPUKOB.

DIIEKTPUYECKOE TOJIE€ ABYX 3apsiKEHHBIX MIACTHUH.

Mopensb anekTpoctatuueckoro reneparopa (Ban ge ['paada).

[IpOBOAHUKH B DIEKTPUUYECKOM MOJIE.

DJIEKTPOCTATUYECKAS 3AUTA.

YCTpOUCTBO U IEUCTBUE KOHJIEHCATOPA IIOCTOSIHHOM U IEPEMEHHON EMKOCTH.
3aBUCUMOCTB AJIEKTPOEMKOCTH TIJIOCKOTO KOHJIEHCATOPa OT IJIOMIAAH TIACTHH,
PACCTOSIHUSI MEK1Yy HUMU U TUDJIEKTPUUECKON IMPOHUI[AEMOCTH.

DHeprus IEKTPUUECKOTO MOJI 3apKEHHOTO0 KOHJICHCATOPa.

3apsiKa v paspsaka KOHJICHCATOpa YEPE3 pe3nucCTop.

Yyenuueckuii sxcnepumenm, 1abopamopusie pabomovl, NPAKMUKYM.

OneHka cui B3aUMOJICHCTBUS 3aPSKEHHBIX TEI.

HaGnronenue npeBpaiiieHust SHEPTUH 3apsDKEHHOTO0 KOHJIEHCATOpa B SHEPTHUIO
V3JIyYEHUS CBETOANOMA.

N3ydeHnne npoTekaHusi TOKa B LENHU, COJAEPHKAILIECH KOHJICHCATOP.
Pacnipenenenne pasHOCTH MOTEHITHAIOB (HATIPSHKEHUS ) TIPU TTOCIIEIOBATEILHOM
COEJIMHEHNH KOHJEHCATOPOB.

HccnenoBanne pa3psana KOHIEHCATOPa YEPE3 PE3UCTOP.

Tema 2. ITOCTOSTHHBIN JIEKTPUUECKUH TOK.

Cuna Toka. [TocTosSTHHBIN TOK.

VY cIi10BUS CyIIECTBOBAHUS OCTOSTHHOTO AJIEKTPUYECKOr0 TOKA. MIcTouHMKM TOKa.
Hanpsoxenne U u O/1C .

3akod OMa 1 y4acTKa LeMHu.

DNEKTPUUECKOE COMPOTUBIIEHUE. 3aBUCUMOCTh COMPOTUBIICHHS OJTHOPOJIHOTO
MPOBOJIHUKA OT €r0 JUIMHBI U TIONIAIA MONIEPEYHOTO CEUCHUS. Y IEIbHOE
COITPOTHBJIEHNE BELIECTBA.

[TocnenoBaTenbHOE, MAPALIEIBHOE, CMEIIAHHOE COEITUHEHUE IPOBOIHUKOB.
Pacuér pa3BeTBIEHHBIX AekTpruueckux mnenei. [Ipasuna Kupxroda.

PaGota snextpudeckoro Toka. 3akon [[xxoymns—JIeHna.

MOIIHOCTH NEKTPUIECKOTO TOKA. TermoBasi MOITHOCTb, BbIAEIsIEMAas

Ha pe3UCTOpE.

O/JIC u BHyTpeHHEE CONPOTUBIEHUE UCTOYHMKA TOKA. 3akoH OMa i1 MOJTHOM
(3aMKHYTOM}) 3JIeKTpUYeCcKOM 11enu. MoIHOCTh UCTOYHMKA TOKa. KopoTkoe



3aMbIKaHHE.
KonzeHncaTop B ienu NOCTOSTHHOTO TOKA.

TexHn4eckre yCTpOMCTBa U TEXHOJIOTMYECKHUE MPOLIECCHI: aMIIEPMETD,
BOJIBTMETP, PEOCTAT, CUETUUK IINEKTPUUECKON SHEPTUN.

Jlemoncmpayuu.

M3mepeHre CUiTbl TOKA U HANIPSKEHUS.

HccnenoBanre 3aBUCUMOCTH CUJIBI TOKA OT HANIPSKEHUS JIJIS1 PE3UCTOPA, JIaMITb
HaKaJIMBaHUS U CBETOIUOAA.

3aBUCHUMOCTh CONPOTUBIICHUS HWJIMHIPUYECKUX MPOBOJHUKOB OT JIJIUHBI,
IJIOIIA/IN TIOTIEPEYHOTO CEUYCHHS U MaTepuaa.

HccnenoBanre 3aBUCHMOCTH CHIIBI TOKA OT CONPOTUBIIEHUS MTPU OCTOSSHHOM
HaIPsKEHUH.

[Ipssimoe n3mepenne D/1C. KopoTkoe 3aMpIKaHHE TalbBAHUYECKOTO DJIEMEHTA

Y OLICHKA BHYTPEHHETO COIPOTHUBIICHHUS.

CrniocoObl coenHeHUs UCTOYHUKOB Toka, JJIC GaTapeil.

HccenenoBanre pasHOCTH MOTEHIUAIOB MEKTy TIOJIFOCAMHA HCTOYHHUKA TOKA OT
CHUJIbI TOKA B LICTIH.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomol, NPAKMUKYM.
HccenenoBanre CMEMIAaHHOTO COEIMHEHMS PE3UCTOPOB.

M3mepeHne yAeIbHOro CONPOTUBIICHUS ITIPOBOIHUKOB.

HccnenoBanue 3aBUCUMOCTH CUJIbI TOKA OT HAIMPSKEHUS JUIsl JIAMITBI
HaKaJIUBaHMUSI.

YBenudeHue npejesia u3MepeHust amnepMerpa (BoabTMeTpa).

N3mepenne 3/1C 1 BHYTPEHHETO COPOTHUBIIEHUS HCTOYHUKA TOKA.
Hccnenosanne 3aBucuMocty J/]C ranpBaHUYECKOro 3J1€MEHTA OT BPEMEHHU
IPU KOPOTKOM 3aMbIKAHHH.

HccenenoBanne pa3HOCTH MOTEHIUAIOB MEKy TIOJIFOCAMHA HCTOYHHUKA TOKA OT
CHUJIbI TOKA B LICTIH.

HccenenoBanre 3aBUCUMOCTH TTOJIE3HONM MOITHOCTH UCTOYHUKA TOKA OT CUJIBI
TOKA.

Tema 3. Toku B pa3MyHbBIX Cpeax.

DneKkTpuyecKasi MpOBOJAUMOCTD Pa3IUYHbBIX BEIIECTB. JJIEKTPOHHAS
MPOBOJANUMOCTH TBEPBIX METAILIOB. 3aBUCUMOCThH COMPOTUBJICHUSI METAJIJIOB OT
TemiiepaTypbl. CBEpXIpOBOAUMOCTb.

DneKkTpudecKnid TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.
[TomynmpoBoauuku. CoOCTBEHHAS ¥ PUMECHAS POBOIUMOCTh
noJIynpoBOJHUKOB. CBoiicTBa p—N-niepexoa. [lomynpoBoHUKOBBIE TPUOOPHI.
DNEKTPUYECKUN TOK B JIEKTPOJIUTAX. DIEKTPOJIUTHUECKAS TUCCOLIHAIIUSI.
DnekTpoau3. 3akoHbl Dapanes 11 AIEKTPOIIn3a.

DnekTpruueckuid TOK B razax. CaMoCTOATENbHBIN U HECAMOCTOSTENbHBIN pa3psil.
PaznuuHbie THIIBI CAMOCTOSTENBHOTO pa3pana. Monnus. [Liazma.
TexHuyeckue ycTporucTBa U NPaKTUUECKOE MPUMEHEHHE: Ta30paA3PSAAHBIE JIAMIIBI,
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3JIEKTPOHHO-JIy4eBast TpyOKa, OJYNPOBOJHUKOBBIE TPUOOPHI: IUO/, TPAH3UCTOD,
dboTOIMOA, CBETOANO/I, TaJIbBAaHUKA, pAQUHUPOBAHKUE ME/IU, BBITIABKA aIFOMUHUS,
AIIEKTPOHHAST MUKPOCKOIIHSL.
Jlemoncmpayuu.

3aBUCHUMOCTb CONIPOTUBIICHUSI METAJJIOB OT TEMIIEPATYPBHI.

[TpoBOIMMOCTB AJIEKTPOIUTOB.

3akoHsbI anekTponn3a Papajes.

HckpoBoii paspsia M IPOBOJAUMOCTD BO31yXa.

CpaBHEHUE IPOBOAMMOCTH METAJIJIOB U MOJIYIIPOBOJHUKOB.

OnHOCTOPOHHSISI TPOBOJAUMOCTD AUOJA.

Yuenuueckuii saxcnepumenm, nabopamopusie pabomol, NPAKMUKYM.

Habmonenue anexrpomsa.

N3mepenue 3apsiia OJHOBAIIEHTHOTO MOHA.

HccnenoBanre 3aBUCUMOCTH COMIPOTUBIIEHUS! TEPMOPEZUCTOPA OT TEMIIEPATYPHI.
CHsTHE BOJBT-aMIIEPHON XapaKTEPUCTUKHU JUOA.

PU3NYECKAN IPAKTUKYM.

CrniocoObl n3Mepenus GU3NIECKUX BEIMUUH C UCIIOJIH30BAHUEM aHAJIOTOBBIX

U U (PPOBBIX UBMEPUTENBHBIX MPUOOPOB U KOMITBIOTEPHBIX TATYUKOBBIX CUCTEM.
AOCOIOTHBIE U OTHOCUTEIbHBIE OTPEIIHOCTH U3MEPEHUHN (PU3NUECKUX BEIHYH.
OueHka rpaHul NOTPEIIHOCTEN.

[IpoBeneHre KOCBEHHBIX U3MEPEHUH, UCCIEAOBAHUN 3aBUCUMOCTEN (hU3UUYECKUX
BEJTUYMH, MPOBEPKA MPEATIOKEHHBIX TUIIOTE3 (BHIOOP U3 PabOT, OMMCAHHBIX

B TEMAaTUYECKUX pa3fiesiax « Y UeHUUECKHU SKCIIEPUMEHT, JTaOopaTOpHbIE PabOThI,
IPAKTUKYM» ).

MexXnpeaMeTHbIE CBSI3HU.

N3yuyenue kypca pu3nku yriyon€HHOro ypoBHs B 10 kiiacce ocyIiecTBiIsieTcs

C YYETOM COJIepP>KATENbHBIX MEKIIPEAMETHBIX CBA3EH C KypcaMHl MaTeMAaTHKH,
Ouonoruu, XMMHUH, reorpaduu U TEXHOJIOTHUH.

Meorcnpeomemuvie nousimusi, C653aHHbLE C USYYEHUEM MEMO008 HAYYHO20
NO3HAHUA: SBIICHUE, HAYYHbIN (aKT, TUnoTe3a, pusnueckas BeIMYUHA, 3aKOH, TEOPHS,
HaO0JI0/ICHNE, SKCIIEPUMEHT, MOJICIIUPOBAHUE, MOJIENb, U3MEPEHUE, TOTPEIIHOCTH
U3MEPEHUH, U3MEPUTENBHBIE MPUOOPHI, IU(PPOBas TabOpaTOPHSI.

Mamemamuxa: Pemenue cuctemsl ypaBHeHuid. JIuneiinas ¢ynkius, napadona,
runepOoa, ux rpaduku 1 cBoiicTBa. Tpuronomerpuueckue GyHKIUNA: CUHYC,
KOCHHYC, TAHI€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUUECKOE TOXKAECTBO. BEKTOPHI
Y UX TIPOEKIUU HA OCU KOOPJUHAT, CJI0KEHUE BEKTOPOB.

buonocusn: Mmexannueckoe IBUKEHUE B )KUBOU npupoje, auddysus, ocmoc,
TEII000MEH >KMBBIX OPTaHU3MOB, TEIIOBOE 3arpsi3HEHNE OKPY>KaIOIIEH cpepl,
yTHIIM3a1Usl OMOOPTaHUYECKOTO TOIUIMBA JJI BHIPAOOTKH «TEILJIOBOI» U
AIEKTPOIHEPTHUH, TOBEPXHOCTHOE HATSHKEHUE U KANWIUIAPHBIE SIBIICHUS B IPUPOJIE,
ANIEKTPUYECKUE SIBJIICHUS B dKUBOU MPUPOJIE.
Xumus: IUCKPETHOE CTPOEHUE BEIIECTBA, CTPOCHUE ATOMOB YU MOJIEKYJI, MOJIb

24



BEILIECTBA, MOJISIPHAS Macca, MOJy4YeHUE HAaHOMATEepUaJIOB, TEIJIOBBIE CBOMCTBA
TBEPBIX TEJI, KUJIKOCTEN U ra30B, )KUAKAE KPUCTAIIIbI, JIIEKTPUUECKUE CBOMCTBA
METAJJIOB, JIEKTPOJUTHIECKAs TUCCOLMALNS, TAIBbBAHNUKA, DJIIEKTPOHHAS
MHUKPOCKOIIHS.

l'eocpagpus: BnaxXHOCTb BO3/1yXa, BETPbI, 0apOMETP, TEPMOMETP.

Texnonozus: npeoOpa3zoBaHUe IBUKEHHUM C UCIIOIB30BAHUEM MEXaHU3MOB, YUET
CYXOTO U KMJIKOTO TPEHUS B TEXHUKE, CTATUYECKHE KOHCTPYKIUHU (KPOHIITEWH,
pelnieTyaTble KOHCTPYKLIHUH), UCIIOJIb30BAaHUE 3aKOHOB COXPAaHEHUS MEXaHUKH B
TEeXHUKE (TUPOCKOI, BOJIOMET U APYTUE), ABUTATENIb BHYTPEHHETO CrOpaHusi, TapoBast
TypOuHa, OBITOBOM XOJIOAMIBHUK, KOHAUIIMOHEP, TEXHOJIOTHUHU MOTYyUCHUS
COBPEMEHHBIX MAaTEPUAIIOB, B TOM YMCJIE HAHOMATEPHUAJIOB, U HAHOTEXHOJIOTUH,
AIIEKTPOCTATUYECKAS 3alUTa, 3a3eMJICHUE JIEKTPOIIPUOOPOB, ra30pa3psIHbIC JIAMIIbI,
MOJIyIPOBOJJHUKOBBIE TPUOOPHI, TAIIbBAHUKA.

Copep:xanue o0yuenusi B 11 kiacce.

Paznen 4. DiekTpoauHaMuKA.

Tema 4. MarauTtHoe noie.

BzaumMopelicTBre TOCTOSSHHBIX MarHUTOB U IIPOBOJHUKOB C TOKOM. MarHuTHoe
nosie. BekTop MarHuTHOM MHAYKIMU. [[pUHINAN CyNIeprIO3UIMu MarHUTHBIX TIOJIEH.
JIvHMY MarHUTHOW WUHAYKIIHH.

MarHuTtHOE€ 1oJje TPOBOJHUKA C TOKOM (MPSMOTO MPOBOJIHUKA, KATYIIKH

U KpyroBoro Butka). OneIT Opcrena.

Cuiia Amnepa, e€ HanpaBJIE€HUE U MOJTYJIb.

Cuna Jlopenna, e€ HanpaBJIeHUE U MOJIyJIb. [[BHKEHHE 3apsHKEHHON YaCTHUIIbI

B OJIHOPOJIHOM MarHuTHOM mose. Pabota cuiibl Jlopenia.

MarnutHoe nosue B BeuecTBe. DeppoMarHeTUKHy, rnapa- U JMaMarHeTHKU.
TexHuyeckue ycTporucTBa U TEXHOJOTHUECKUE MMPOLECCHI: TPUMEHEHUE
MOCTOSHHBIX MAarHUTOB, JIEKTPOMArHUTOB, TECTEP-MYIBTUMETP, JNEKTPOBUTATEIb
SAxo0u, yCKOPUTEIH dJIEMEHTAPHBIX YACTHII.

Jlemoncmpayuu.

Kaprtuna nuHMi HHAYKIIMA MAarHUTHOTO TIOJIS TTOJIOCOBOTO M TIOJIKOBOOOPA3HOTO
MOCTOSIHHBIX MAarHUTOB.

KapTuHa nuHMi MarHuTHOM UHAYKIHWH TOJISL JUIMHHOTO TPSIMOTO MTPOBOTHUKA

Y 3aMKHYTOT'O KOJIBLIEBOTO MPOBOJIHUKA, KATYIIIKH C TOKOM.

B3aumopencTere 1ByX NPOBOJAHUKOB C TOKOM.

Cunia Amnepa.

JevictBrue cuibl JIopeHI1a Ha HOHBI SJIEKTPOJIUTA.

HabGntonenue nBM>XeHUs My4yKa 3JIEKTPOHOB B MAarHUTHOM TIOJIE.

[TpuHIMT TEUCTBUS AIIEKTPOU3ZMEPUTETHLHOTO PHOOPA MArHUTORIICKTPUUECKON
CHCTEMBI.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomwl, NPAKMUKYM.
HccnenoBanre MarHuTHOTO MOJIS IOCTOSIHHBIX MarHUTOB.

HccnenoBanuie CBOMCTB peppOMarHeTHUKOB.
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HccnenoBanne AeMCTBUSA NOCTOSSHHOTO MarHUTa Ha PaMKy C TOKOM.

N3mepenune cuiibl Amriepa.

N3ydenne 3aBUCUMOCTH CHIIBI AMITEpa OT CHJIBI TOKA.

Onpenenenne MarHUTHOW MHAYKIIMM HA OCHOBE MU3MEPEHHUS CUIIBI AMIIEpA.
Tema 5. DnekTpoMarHuTHAsE UHIYKLIHS.

SIBneHne 351eKTPOMarHuTHOM UHAYKIMHA. [I0TOK BEKTOpa MarHUTHOM MHYKIIUH.
OJIC nayKuuu. 3aKOH 3JIEKTpOMAarHuTHON nHaykuun @apanes. Buxpepoe
anekTpuyeckoe noie. Toxkn Oyko.

OJIC HayKIMH B TPOBOJIHUKE, ABHKYIIEMCS B OTHOPOJHOM MarHUTHOM IIOJIE.
[IpaBuno Jlenua.

NunyxktuBHOCT. KaTyllika MHIyKTUBHOCTH B LI OCTOSIHHOTO TOKa. SIBIeHue
camouHaykiuu. IJIC caMOMHIYKIUH.

DHEprusi MAarHUTHOTO TOJISl KATYIIKU C TOKOM.

DIJIEKTPOMArHUTHOE TTOJIE.

TexHuyeckne ycTporucTBa U TEXHOJOTMYECKHE MPOLECCHl: MHIYKIIMOHHAS [1€Yb,
COJICHOW/I, 3a1IUTa OT AJIEKTPU3ALMHU TEJI PHU IBUKCHUU B MATHUTHOM TI0JIE 3€MJIU.
Jlemoncmpayuu.

HaOGmronenue siBneHus 3JeKTPOMArHUTHOM UHIYKITUU.

Hccnenosanne 3apucumocty 9J1C MHIYKIIMU OT CKOPOCTH U3MEHEHUS
MarHuTHOTO MOTOKA.

[IpaBuiio Jlenna.

[Tamenre MarauTa B aTlOMUHHUEBOM (MEIHOMN) TpyOe.

SIBneHne cCaMOMHAYKIIUH.

Nccnenosanne 3apucumMocty DJIC caMOMHIYKIIMM OT CKOPOCTH U3MEHEHUS CUJIBI
TOKAa B LEIH.

Yuenuuecxuii sxcnepumenm, 1abopamopuvle pabomol, NPaAKMUKYM.
HccnenoBanue siBIEHUA 3JICKTPOMArHUTHOM MHIYKIWH.

OnpeneneHne MHAYKIUU BUXPEBOIO MArHUTHOTO TOJISL.

HccnenoBanue sIBICHUS CAMOMHIYKIIWH.

COopka MoJIen 3JIEKTPOMAarHUTHOTO TeHepaTopa.

Pa3znen 5. KoJsieOanust 1 BOJIHBI.

Tema 1. Mexanuyeckue KojeOaHusI.

Konebarenbnas cucrema. CBOOOHBIE KOJICOAHUSI.

["apmonunueckue kosedanus. KuHemaTnueckoe U TMHAMUYECKOE OINMCAaHUE.
DHepreTuyecKoe onrcaHue (3aK0OH COXPaHEHHSI MEXaHUYECKOU dHeprun). BoiBo
JTUHAMUYECKOTO OTTMCAHUSI TAPMOHUYECKUX KOJICOAHUN U3 UX IHEPTETUIECKOTO
Y KHHEMATUYE€CKOTO OMTUCAHUSL.

Ammuntyzaa u ¢asa konedanuid. CBsI3b aMILUIUTY bl KOJICOAHUN UCXOAHOMN
BEJIMYMHBI C aMIUTATYJJaMU KOJIEOaHHM €€ CKOPOCTH U YCKOPEHUSI.

[lepuon u wactora konedbanwmii. [leproa MambIx cBOOOIHBIX KOJIeOaHUH
MaTeMaTU4YeCKOro MasTHHKA. [lepros cBOOOHBIX KOIeOaHuii MPy>KHHHOTO MasiTHUKA.
[TonsiTue o 3aTyxaromux kosnedanusax. BeiHykaeHHblie kosiebanus. Pe3onanc.
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Pe3onancnas kpuBas. BiusHue 3aryxaHus Ha BUJ PE30HAHCHOU KPUBOM.
ABTOKOJIEOaHUS.

TexHuyeckue ycTporucTBa U TEXHOJIOTHYECKUE MTPOLECCHI: METPOHOM, YaCHI,
KaueJu, My3bIKaJlbHbIe MHCTPYMEHTHI, ceiicMorpad.

Jlemoncmpayuu.

3anuce K0ue0aTeIbHOrO IBUKEHHUS.

Habmrogenue He3aBUCUMOCTH MTEPHO/Ia MaJIbIX KOJeOaHuil rpy3a Ha HUTH

OT aMILIUTYIBI.

HccnenoBanue 3aTyxaromux KoieOaHuid U 3aBUCUMOCTH Mepruoaa CBOOOIHBIX
KOJICOAHHI OT COMPOTUBIICHUSI.

HccnenoBanue kojieOaHUM Ipy3a HA MACCUBHOM MPYKUHE € LUENbIO
(opMupOBaHUA MIPEICTAaBICHUM 00 UeaIbHOM MOJENIN NPY>KMHHOT'O MasiTHUKA.
3aKOH COXpaHEHUs SHEPTUU NPH KOJeOaHUSIX rpy3a Ha MPY>KUHE.
HccnenoBanrie BEIHYXICHHBIX KOJIEOAHUI.

Habmonenue pezonanca.

Yuenuueckuii sxcnepumenm, nabopamopnsle pabomuol, NPAKMUKYM.
N3mepenue nepuojia cBOOOIHBIX KOJI€OaHUN HUTSIHOTO U MPY>KUHHOTO
MasTHUKOB.

W3yyeHue 3aKOHOB JBUKEHUS Teja B XOJ€ KOJeOaHUl Ha yIIPYyTrOM MO/IBECE.
W3yyeHue NBUKEHUS HUTAHOTO MasiTHUKA.

[IpeoOpa3zoBaHre SHEPTUU B IPYKUHHOM MAasTHHKE.

HccnenoBanue yObIBaHUS aMIUIUTY bl 3aTYXaOMIMX KOJIeOaHH.
HccnenoBanre BIHYXACHHBIX KOJIEOaHUIA.

Tewma 2. D1eKTpOMarHuTHbIE KOJIEOaHUS!.

Konebarenbubrit KoHTYp. CBOOOIHBIE JIEKTPOMArHUTHBIC KOJICOaHUS B
ujeaNbHOM KoJiebaTeibHOM KOHType. @opmyna Tomcona. CBsI3b aMITUTY bl 3apsiaa
KOHJIEHCAaTOpa C aMIUIMTYAOW CHUJIbI TOKA B KOJIEOATEIHbHOM KOHTYDE.

3aKOH COXpaHEHMsI SHEPTUU B HI€aIbHOM K0J1e0aTeIbHOM KOHTYDE.
3aTyxaronue eKTPOMarHuTHeIe Kojebanus. BeiHyK1eHHbIS
3JIEKTPOMarHUTHbIEC KOJIeOaHusl.

[IepemenHBIN TOK. MOIHOCTh NEPEMEHHOTO TOKA. AMIUIUTYIHOE U
JENUCTBYIOLIEE 3HAUYECHUE CUJIbl TOKA U HANIPSDKEHUS TIPU pa3nudyHon popme
3aBUCHUMOCTH IIEPEMEHHOI0 TOKAa OT BPEMEHMU.

CuHycouIanbHbIN IEPEMEHHBIN TOK. Pe3UCTOp, KOHIEHCATOP M KaTyIlKa
VHIYKTUBHOCTH B LIENIM CUHYCOUJAIBHOTO IIEPEMEHHOI0 TOKa. P€30HaHC TOKOB.
Pe3oHaHC HamnpsKeHui.

Wneansubiii Tpanchopmarop. [Ipon3BoacTBo, nepegava u notTpedaeHue
AIEKTPUYECKON IHEPTUU.

DKOJIOTUYECKUE PUCKHU NPU MTPOU3BOJICTBE AEKTpodHeprun. Kynerypa
VICIIOJIb30BaHUS JIEKTPOIHEPTUM B TIOBCETHEBHOM KU3HH.

TexHn4eckue yCTpoMCTBa U TEXHOJOTUYECKUE MTPOLECCHI: AIEKTPUIECKUI
3BOHOK, T€HEPATOP NMEPEMEHHOTO TOKA, IMHUU DJIEKTpOIIepeay.
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Llemoncmpayuu.

CB0OOOIHBIE AJIEKTPOMArHUTHBIE KOJIEOaHUSI.

3aBUCUMOCTh 4aCTOThl CBOOOAHBIX KOJIEOAHUM OT MHIYKTUBHOCTH U EMKOCTH
KOHTYpa.

OcuumiorpaMMbl AJIEKTPOMAarHUTHBIX KOJIEOAHUIA.

['eHepaTop He3aTyXarOMIKX IEKTPOMATHUTHBIX KOJICOAHUN.

Mopenb 3JIeKTPOMarHuTHOTO T€HEPATOopa.

Brinyx/1IeHHbIE CUHYCOUIATbHBIE KOJICOaHNUs.

Pesucrop, kaTyIika HHIYKTUBHOCTH U KOHJIEHCATOP B LIEMU IEPEMEHHOTO TOKA.
Pe3oHnaHc mpu mocinen0BaTENbHOM COEAMHEHNN PE3UCTOPA, KATYIIKU
VHIYKTUBHOCTHU U KOHJICHCATOpA.

VYCeTpoiicTBO U MPUHITUIT ICUCTBUS TpaHCPopMaTopa.

Mopens TMHUYN DIEKTPONEPENAUH.

Yuenuueckuii skcnepumenm, nabopamopmvie pabomol, NPAKMUKYM.

N3yuenue tpancpopmaropa.

HccenenoBanne NEpEMEHHOTO TOKA YEPE3 MOCIEN0BATENBHO COCTUHEHHBIE
KOHJICHCATOP, KaTYyIIKY U PE3UCTOP.

HabGnrogenue 351eKTpOMarHiTHOTO PE30HAaHCA.

HccnenoBanre pabOThl HCTOYHUKOB CBETA B IIENU IEPEMEHHOTO TOKA.

Tema 3. MexaHU4Y€eCKHUE U AIIEKTPOMArHUTHBIE BOJIHBI.

MexaHnueckue BOJIHBI, YCIO0BUA UX pacipocTpanenus. [lonepeunsie u
MPOI0JbHBIE BOIHBIL. [Iepro/, CKOPOCTh paclpoCTpaHEHUs U JIMHA BOJHBI. CBOWCTBA
MEXaHUYECKUX BOJIH: OTpaKEHUE, TPEIOMIICHHE, UHTephEepEHITUS U TUPPAKITUSL.
3Byk. CkopocTs 3ByKa. [ poMkocTh 3Byka. Beicotra ToHa. TemOp 3ByKa.
[ITymMOBOE€ 3arpsi3HEHUE OKPYIKAIOLIEN CPEBI.

DJIEKTPOMAarHUTHBIE BOJIHBL. Y CJIOBUS U3TYyYEHHS JEKTPOMArHUTHBIX BOJIH.
B3aumHas opuenranus BekTopoB E,B,V B 35ieKTpoMarHuTHOM BOJIHE.
CBOIICTBA JIEKTPOMATHUTHBIX BOJIH: OTPAKEHHE, PEIOMIICHUE, TTOISIPU3ALIMS,
uHTEpPEpeHLUs U Tudpakius.

[[Ixana »neKTpOMarHuTHbIX BOJIH. [I[pruMeHeHne 371eKTPOMarHuTHBIX BOJIH B
TEXHUKE U OBITY.

[TpyuHUMIIBI PAIMOCBS3U U TENEBUACHUSA. Paguookanus.

DNEeKTPOMAarHUTHOE 3arpsiI3HEHUE OKPYIKAOIIEH CpeIbl.

TexHudeckue yCTpoicTBa U MPAKTUUECKOE TPUMEHEHHE: MY3bIKAJIbHBIE
WHCTPYMEHTHI, pajiap, paauonpruéMHUK, TeIEBU30p, aHTeHHA, TenedoH, CBY-neus,
yJIbTPa3BYKOBas IMATHOCTUKA B TEXHUKE U MEJIULIMHE.

Jlemoncmpayuu.

OO0pazoBaHue U pacrpocTpaHEeHNE MOTIEPEUHBIX U TIPOIOJILHBIX BOJIH.
Komne0Gmromeecs Te10 Kak HCTOYHUK 3BYKa.

3aBUCHUMOCTH JJTMHBI BOJIHBI OT YaCTOTHI KOJICOAHUH.

Hab6mronenmne orpakeHus: M MPETOMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6monenue untepdepenuinu u qudpakiiii MEXaHUYECKUX BOJIH.
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AKyCTHYECKHI1 pe30HaHC.

CBoiiCcTBa ynbTpa3ByKa U €ro NpUMEHEHNE.

Ha0nronenue cBs3u rpOMKOCTH 3BYKa U BBICOTBI TOHA C AMILUIUTYAOW U YaCTOTOMN
KOJIeOaHMIA.

HccnenoBanrie CBOMCTB 3JIEKTPOMATHUTHBIX BOJIH: OTpaXXEHUE, IPETIOMIICHHE,
noJisipu3anus, tudpakuus, HTepdepeHIHs.

Oo6napy:xeHue nHGPaKpacHOro U yiIbTpapuoIeTOBOr0 U3TyUEHUN.

Yuenuueckuii saxcnepumenm, nabopamopusie pabomol, NPAKMUKYM.

N3yueHne napameTpoB 3ByKOBOM BOJIHBI.

N3ydeHne pacnpocTpaHEeHHs 3BYKOBBIX BOJIH B 3aMKHYTOM MIPOCTPAHCTBE.

Tema 4. OnTuka.

[IpsiMonMHENHOE paclpoCTpaHEHUEe CBETa B OAHOPOAHOM cpene. JIyd cBera.
To4yeyHbIll HICTOYHUK CBETA.

OTtpakeHue cBeta. 3aKOHbI OTpakeHusl cBeTa. [locTpoenne nzoOpaxeHui

B IUI0CKOM 3epkane. Cepuueckue 3epkaia.

[IpenomeHue cBeta. 3aKOHBI MPETOMIICHUS CBeTa. AOCOJIIOTHBIN MTOKa3aTelb
npesnomieHus. OTHOCUTENBHBIN NOKa3aTesb npesioMmiieHus. [I0cToSHCTBO 4acTOThI
CBETAa U COOTHOLIEHWE JIMH BOJH IIPU NEPEX0I€ MOHOXPOMATHYECKOTO CBETA YEPE3
TpaHuIly paszena AByX ONTUYECKUX CPENl.

Xon nydeii B mpusme. Jlucniepcust cBera. CroxkHbld cocTaB 6enoro ceera. L[Ber.
[TonmHOe BHyTpeHHEe oTpaxkeHue. [IpenenbHbIi yroJl MOJIHOrO BHYTPEHHETO
OTPAKECHMUS.

Cobupatouiue u paccerBaromye JuH3bl. ToHkas nuH3a. okycHoe paccTosiHIE

U ONTHYECKas CUJIa TOHKOM JIMH3bI. 3aBUCUMOCTh (DOKYCHOTO PACCTOSIHUSI TOHKOM
chepruecKom JIMH3bI OT €€ TeOMETPUU U OTHOCUTEIBHOTO OKA3aTeNsl MPEIOMIICHHUS.
@opmysia TOHKOW JIMH3BL. Y BEIMYECHHUE, TaBAEMOE JIMH30M.

XoJ ay4a, TPOLIEAIEro JIMH3Y MO/ IPOU3BOJIBHBIM YIJIOM K €€ IIaBHOU
onTrueckoit ocu. [loctpoeHne n300paxxeHuit TOUKH U OTPE3Ka MPSIMOI B COOUPAIOIIINX
Y PaCCEMBAIOIINX JIUH3AX U UX CUCTEMAX.

Ontuueckue nmpudopsl. Paspematomnias cnocoOHOCTh. ['1a3 Kak onTuyeckas
cucrema.

[Ipenensl MPUMEHUMOCTH T€OMETPUUECKON ONITUKH.

BomnoBas ontuka. Matepdepennus ceeta. KorepeHTHbIC HCTOYHHUKH. Y CIIOBUS
HAOJII0ICHUS] MAKCUMYMOB U MUHUMYMOB B UHTEP(HEPEHIIMOHHONU KapTUHE OT JIBYX
KOT€pEHTHBIX UCTOUHUKOB. [IprMepsl kKilaccuuecknX HHTEP(HEPEHIIMOHHBIX CXEM.
HMudpakuus ceeta. Judpakmuonnas pemerka. Y cioBre HaOIIOESHUS TIIaBHBIX
MaKCUMYMOB IpHY NaJ€HUH MOHOXPOMATUYECKOTO CBETA Ha TU(PPAKIIMOHHYIO
PELIETKY.

[Tongapuszauus csera.

TexHuyeckue ycTporucTBa U TEXHOJIOTMYECKHE IPOLECCHI: OUKH, JIYIIA, IEPUCKOII,
doToarnmapat, MUKPOCKOTI, MPOSKIIMOHHBIN armapar, IPOCBETICHNUE ONTHKH,
BOJIOKOHHAsSI OTITHKA, TU(PAKIIMOHHAS pEHIETKA.
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Llemoncmpayuu.

3aKOHBI OTPAKEHUS CBETA.

HccnenoBanne mpeaoMiIEHUs CBETA.

Habnrogenue nogHOro BHyTpEeHHEro oTpakeHusi. Mojesib CBETOBO/IA.
HccnenoBanre Xoqa CBETOBBIX ITyYKOB YEPE3 ITOCKONAPAIIIENbHYIO TIIIACTUHY
U TIPU3MY.

HccnenoBanue cBOMCTB H300paKeHUH B JIMH3AX.

Mopnenn MUKpOCKOMa, TEIECKOIIA.

HaGmronenue natepdepeHnm cBera.

HaOaronenre nBeTOB TOHKUX TLUIEHOK.

Hab6mronenue nudpaximm ceera.

N3yyenue nudpakiinoHHON PEIIETKY.

Habnronenne nudppakiinOHHOTO CIEKTpA.

HaGmronenue nucnepcuu cBera.

HaGnronenue nonsipuzanuu cBeTa.

[IpuMeHeHue NOISIPOUIOB JIJISl U3YUYEHUS] MEXaHUYECKUX HAPsHKEHUH.
Yyenuueckuii sxcnepumenm, 1abopamopuvle pabomol, NPAKMUKYM.
N3Mepenue nokaszarens NpeioMIICHUS CTEKIIA.

HccnenoBanue 3aBUCUMOCTH (POKYCHOTO PacCTOSTHUSA OT BellleCTBa (Ha mpuMepe
KUJKUX JINH3).

N3mepenre PoKyCcHOTO pacCTOSTHUS PACCEUBAIOIINX JIUH3.

[Tonmy4yenune n300pakeHUs: B CUCTEME U3 IUIOCKOTO 3epKaia U JTMH3HI.
[Tony4yenune n300pakeHus: B CUCTEME U3 JIBYX JINH3.

KoHcTpynpoBaHue TeIeCKOMUYECKUX CUCTEM.

HabGnronenue audpaxiuu, tHTEpPEpEeHIINH U TTOJSIPU3AIUN CBETA.
N3ydenue noysipu3anuu CBeTa, OTPaXKEHHOTO OT MOBEPXHOCTH JUAJICKTPHUKA.
N3yuenne naTepdepeHIInY JIa3epHOTO U3ITYUYEHHUS Ha IBYX HIETAX.
Habmonenue nucnepcun.

HaOmronenue u uccieaoBanue quppakiimOHHOTO CIIEKTpa.

N3mepeHnune IrHbI CBETOBOM BOJIHBI.

[Tonydyenue ciekTpa U3Iy4eHus: CBETOANO1a TP MOMOIIM U PPAKIMOHHON
PELIETKH.

Paznen 6. OcHOBBI cCIeNUAJIbHON TEOPHH OTHOCUTEIHLHOCTH.

['panuLBI MPUMEHUMOCTH KJIACCUUECKOU MeXaHUKU. [TocTyarTsl cienuanbHON
TEOPUU OTHOCUTEIHHOCTH.

[TpoctpancTBeHHO-BpeMeHHO# nHTepBall. [IpeoOpa3zoBanus Jlopenma. Yciaosue
NPUIUHHOCTH. OTHOCUTEILHOCTh OJJTHOBPEMEHHOCTH. 3aMEIJICHUE BPEMEHU
Y COKpAILEHUE JITTUHBI.

DHEPrust ¥ UMIYJIbC PEIISITUBUCTCKON YaCTHIIbI.

CBsi3b MaccChl C PHEPTUEHN U UMITYJILCOM PEIIITUBUCTCKON YaCTHUIbI. DHEPIrus
MOKOS.

TexHuyeckue ycTporucTBa U TEXHOJOTHUECKUE MMPOLECCHI: CITyTHUKOBBIE



MPUEMHHKHU, YCKOPUTETHU 3aPSIKEHHBIX YaCTHIL.

Yyenuueckuii sxcnepumenm, 1abopamoptsle pabomul, NPAKMUKYM.
OmnpeneneHne UMITYJIbCA U SHEPTUH PEISATUBUCTCKUX YacTHI] (1o dhoTorpadusm
TPEKOB 3aps>KEHHBIX YACTHUI B MArHUTHOM T10JIE).

Paznen 7. KBanroBasi pusnka.

Tema 1. KopnyCKynasspHO-BOJIHOBOM Jyaju3M.

PaBHOBECHOE TEIIOBOE U3IIyUeHHE (U3ITydeHHE aOCOTIOTHO YEPHOTO Tela).
3akoH cMmemnienus: Buna. ['unoresa [1nanka o kBaHTax.

®DOTOHBI. DHEPrUs U UMITYJIbC (POTOHA.

®dororddext. OnbiTel A.I'. Cronerosa. 3akoHsl GpoToddpdekra. YpaBHeHue
Oitamrerina st pororddexra. «Kpacunas rpanuma» Goroaddekra.
JlaBnenue cBeTa (B 4aCTHOCTH, JIABJICHHE CBETa Ha a0COJIFOTHO MOTJIOMIAIOITYTO
1 a0COJIIOTHO OTpaxkarouryro nosepxHocts). OnbiTel I1.H. Jlebenena.
BosHOBBIE cBOMiCTBA yacTull. BosHb! ae bpoitns. [{nvHa BosHb! Ae bpoins
U pa3Mephl 00JIaCTH JIOKAIU3AIUHU ABUXKYIIEHca yacTuIsl. KopnyckynsapHo-BOITHOBOM
nyanusM. udpaxiys 351eKTpOHOB Ha KpUCTaslax.

Crneuuduka nsmepenuit B MuKpomupe. COOTHOIIECHUSI HEONPeIeIEHHOCTEH
['eitzendepra.

TexHu4yecKkue ycTporucTBa U TEXHOJIOTMYECKHAE MPOLIECCHI: CIIEKTPOMETD,
dboTod7EMEHT, POTOAATUHK, TYHHEIBHBIN MUKPOCKOII, COJTHEUHas OaTapes,
CBETOAMO/I.

Jlemoncmpayuu.

®dotodddeKT Ha YCTAaHOBKE ¢ IMHKOBOM IJIACTHHOM.

HccnenoBanue 3ak0HOB BHEIIHETO (poToaddekTa.

HccnenoBanre 3aBUCUMOCTH COMTPOTUBJIEHUS MMOTYIPOBOIHUKOB OT
OCBEIIEHHOCTH.

CBeToaunon.

Conneunas Oarapest.

Yuenuueckuii skcnepumenm, nabopamopmvie pabomol, NPAKMUKYM.
HccnenoBanne ¢poTope3ucTopa.

N3mepenue nocrosinnoi [lnanka Ha ocHOBe ucciienoBanus hotodddexra.
HccnenoBanrie 3aBUCUMOCTH CUJTBI TOKA YEPE3 CBETOAMO]T OT HAIIPSKEHUS.
Tema 2. @usnka aroma.

OnbITHI 110 UCCIEA0OBAHUIO CTPOCHUS aTtoMa. [InanerapHas Mmoenb atoma
Pezepdopna.

[Toctynater bopa. M3nyuenue u noriomenre GOTOHOB MPH MEPEX0/ie aToMa
C OZJHOT'O YPOBHS DHEPIUHU HA APYrOM.

Buapl ciektpoB. CrieKTp ypOBHEUM SHEPTUH aTOMA BOJOPO/A.

CHOHTaHHOE U BBIHYXKJICHHOE U3 TyUYCHHE

cBera. Jlazep.

TexHn4eckre yCTpOMCTBAa U TEXHOJOTUYECKUE MTPOLECCHI: CIEKTPAIbHbIA AHATU3
(cTeKTpOCKoIT), J1a3ep, KBAHTOBBII KOMIIBIOTED.
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Llemoncmpayuu.

Mopens onbita Pezepdopaa.

Ha0nronenue nuHeyaThIX CIIEKTPOB.

YCTpOUCTBO U ICUCTBUE CYETUMKA MOHUZUPYIOIINX YACTHII.

OrnpeneneHue JUIMHBI BOJIHBI Ja3€pPHOTO U3TyUYCHHUS.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomol, NPAKMUKYM.
HaGmronenue nuHEYaTOroO CriekTpa.

HccnenoBanue CriekTpa pa3peKEeHHOr0 aTOMapHOTO BOJIOPOIA U UBMEPEHHE
nocrosiHHoN Punbepra.

Tema 3. @u3nka aTOMHOTO SIAPA U SJIEMEHTAPHBIX YaCTHLL.

Hyxnonnas monens siapa I'eiizenOepra—Banenko. 3apsia sapa. MaccoBoe 4nciio
aapa. U30Torsl.

PannoaktuBHOCTE. Anb(a-pacnan. DJIEKTPOHHBIM U MO3UTPOHHBIA OeTa-pacnal.
["'amMmma-uziyueHue.

3aKOH paAnoaKTUBHOTO pacnaja. PainoakTUBHbBIE U30TOIBI B IPUPOJIE.
CBOMCTBa HOHU3UPYIOWIETO U3ITyYeHUsI. BivsiHue palnOaKTUBHOCTH HA KUBBIC
opranusmbl. EctecTBeHHbIN (oH uzimydeHus. Jlosumerpus.

DHeprus CBA3M HYKJIOHOB B siipe. SAnepHbie cuibl. Jlepekt Macchl sapa.
Anepuble peakuuu. Jlenenue u cuntes anaep. Aaepusie peaktopsl. [IpodieMbl

YIPaBJIIACMOI0 TCPMOAACPHOI'O CHUHTC34a. DKOJOTHYECKHE aCIEKThI Pa3BUTHA HHGpHOﬁ

SHEPIreTUKH.

MeToabl perucTpaliuy U UCCIEIOBAHUS SJIEMEHTAPHBIX YACTHII.
DyHIaMEHTaAJIbHBIE B3aUMOICHCTBUS. baprOHbI, ME30HBI U JIENTOHBI.
[IpencraBnenne o CrangaptHoi Monenu. KBapk-riatooHHas MOAENb aJpOHOB.
®uzuka 3a npeaenamu CtanaapTHOM Mojenu. TéMHas MaTtepust U1 TEMHas
SHEprusl.

EnuHcTBO u3nueckoil KapTUHBI MUpA.

TexHu4eckre yCTPOMCTBa U TEXHOJOTMYECKHUE MTPOIIECChI: T03UMETP, Kamepa
BuiibcoHa, siiepHbIi peakTop, TEPMOSIEPHBINA peakTop, aToMHasi boM0a,
MarHuTHO-PE30HaHCHAs ToMorpadus.

Yuenuuecxuii sxcnepumenm, 1abopamopuvie pabomol, NPAKMUKYM.
HccnenoBanre TpeKOB YacTHIL (110 TOTOBBIM (oTOrpadusim).

HccnenoBanre painoaKTUBHOTO (hOHA C UCITOIb30BAaHUEM JIO3UMETPA.
N3ydeHue noriomeHus: 6eTa-4acTUll aTIOMUHUEM.

Pa3znen 8. DiieMeHTHI ACTPOHOMUM U ACTPOPU3UKH.

Dtanbl pa3BUTUS acTpoHOMUM. [IpuKiiagHOe 1 MUPOBO33PEHUYECKOE 3HAUCHUE
acTpoHoMUH. [ [puMEeHUMOCTh 3aKOHOB (DU3UKH J1J11 OOBSICHEHUS TTPUPOIBI
KOCMHYECKHUX 00BEKTOB.

MeTtonbl aCTpOHOMUYECKUX UcciienoBaHnl. COBPEMEHHbBIE ONITUYECKUE
TEJIECKOMBI, PAIUOTEIIECKOIIbI, BHeaTMOC(EpHas aCTPOHOMMUSI.

Bun 3Bé31H0T0 HeOa. Co3Be3aus, ipKue 3BE3/IbI, INIAHETHI, UX BUIUMOC
JIBHDKCHHUE.
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ConneuyHas cucrema.

Connue. ConmHeuHas akTUBHOCTh. MicTounuk sHeprum CosHLa U 3BE3.

3BE3/1bI, UX OCHOBHBIE XapaKTEPUCTUKU. J[MarpaMma «CreKTpaibHbIN Kilacc —
CBETUMOCTB». 3BE3/IbI TJIABHOM MOCIIEI0OBATEIbHOCTH. 3aBUCUMOCTh «Macca —
CBETUMOCTB» JIJIs 3BE3]] TJIABHOM MOCIIEI0OBATEIbHOCTH. BHYTpeHHEE CTpOEHUE 3BE3I.
CoBpeMeHHbIE NPEICTABICHUS O MPOUCXOXKIACHUU U 3BoJrolnK CoJIHLA U 3BE3.
DTanbl )KU3HU 3BE3I.

Mnineunsiii [lyTs — Hama ['anaktuka. [lonoxxenune u neuxenne CoaHua B
[Manaktuke. Tunel ranaktuk. PaguoranakTuku u kBasapbl. UEpHbIE IBIPHI B sApaxX
raJaKTHK.

Bcenennas. Pacuupenue Beenennoit. 3akon Xa006ia. Pazberanue rainakTuk.
Teopus bonpioro B3psiBa. PeMkTOBOE U3ITyYEHHUE.

Macmrabnas crpyktypa Beenennoil. MeraranakTuka.

Hepeménnbie mpo0ieMbl aCTPOHOMUMU.

Vuenuuecxue nabnooenusi.

HabGnrogenus 38€34H0ro HebGa HEBOOPYKEHHBIM TJIa30M C UCIOJIb30BAHUEM
KOMITBIOTEPHBIX MPUIIOKEHUM JIJIS1 OTIPEICIICHHSI TIOJI0KEHUSI HEOECHBIX 00BEKTOB
Ha KOHKPETHYIO JaTy: OCHOBHBIE C03Be3us1 CEBEPHOrO MOJYIIAPHS U IPKHAE 3BE3BI.
HabGmronenus B Teneckon JIyHbl, IIaHET, TYMAHHOCTEHN U 3BE3AHBIX CKOIUICHHIA.
PuU3NYECKUN NPAKTUKYM.

CnocoOn1 n3Mepenus GU3NIECKUX BEJIMYHMH C UCTI0JIb30BAHUEM aHAJIOTOBBIX

U IIU(POBBIX U3MEPUTEIBHBIX TPUOOPOB M KOMIIBIOTEPHBIX JATUUKOBBIX CUCTEM.
AOGCOJIIOTHBIE U OTHOCUTEIbHBIE TIOTPEIIHOCTH U3MEPEHUN (PU3NUECKUX BEJIMUKH.
OneHka rpaHul NOTPEIHOCTEN.

[TpoBeneHre KOCBEHHBIX U3MEPEHUMN, UCCIIEIOBAHUIN 3aBUCUMOCTEN (PU3HUECKIX
BEJIMYMH, MPOBEPKA MPENTI0KEHHBIX TUIIOTE3 (BBIOOP U3 PabOT, ONMMCAaHHBIX

B TEMAaTUYECKUX pa3fenax «YUeHUYECKU 3KCIEPUMEHT, 1JaOopaTOpHbIE PabOThI,
MPAKTUKYM» ).

O06o0u1aroiee NOBTOPEHHUE.

O060011eHre U cucTeMaTH3allus CoAepKaHus pa3/ieioB Kypca «MexaHukay,
«MonekynsapHas pu3MKa U TEPMOJUHAMUKAY, « IJEKTpoIuHaMuKay, «Konedanus

U BOJIHBIY, «OCHOBBI CIIEIIUATIBLHON TEOPUHM OTHOCUTEIILHOCTHY, «KBaHTOBas (PU3HKaY,

«DJIEMEHTHI aCTPOHOMHHU U aCTPOPUZUKI.

Ponb Gpu3nuku 1 aCTpOHOMHUM B 3KOHOMHYECKOU, TEXHOJIOTUYECKOM, COLIMAIbHON

U 3TUYECKOM chepax JesITeIbHOCTH YEJIOBEKa, POJIb U MECTO (PU3UKHU M aCTPOHOMHHU
B COBPEMEHHOM HayYHOW KapTUHE MUPA, 3HAYEHHUE OMMUCATEIIbHOM,
CHUCTEMAaTU3HUPYIOLIEH, OOBACHUTEIBHON U MPOTHOCTUYECKON QYyHKUUN (pU3ndecKoi
TEeOpUH, poiib (HU3UIECKOI TEOpUHU B (HOPMHUPOBAHUU TIPEACTABICHHUN O (PU3UIECKOM
KapTUHE MUpPa, MECTO (PU3UUECKON KapTHUHBI MUpa B 00IIEM Psiy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX MIPEICTABICHUNA O IPUPOJIE.

MexnpeaMeTHbIe CBA3H.
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Nzyuenne kypca pusnku yriyoaeHHOro ypoBHsA B 11 kiacce OCyIecTBIsIeTCs ¢ y4eTOM
COJIepKaTeNbHBIX MEXKIPEIMETHBIX CBSI3EH C KypcaMu MaTEMAaTUKH, OMOJIOTUHN, XUMUH,
reorpaduu ¥ TEXHOJIOTHH.

MexnpeaMeTHbIE TIOHSTHS, CBA3AHHBIC C U3YYEHUEM METOJIOB HAYYHOI'O ITO3HAHHUS:
SIBJIEHUE, HAy4HbIN QakT, runoresa, (pu3nueckas BeIMUYUHA, 3aKOH, TEOPHUS,
HaOJI0/ICHUE, SKCIIEPUMEHT, MOJIETUPOBAHIE, MO/IENb, U3MEPEHNUE, MTOTPEITHOCTH
U3MEPEHU, U3MEPUTENIbHBIE TPUOOPHI, IU(PpOBast 1ad0opaTOPusl.

Maremaruka: Pemenue cuctemsl ypaBHeHUH. TpuronoMmerpuieckrue GyHKIMHA: CHHYC,
KOCHHYC, TAHT€HC, KOTAaHI'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKAECCTBO. BEKTOPHI 1
UX IPOEKIIUH Ha OCU KOOPAUHAT, CII0KEHHE BEKTOPOB. [Ipon3BOgHBIE 371€EMEHTAPHBIX
dbynkmuii. [Ipuznaku mogodust TpeyroJbHUKOB, OMPeIeIeHUE IIOMAAN TUIOCKUX GUTYp
U o0bema Tedl.

buonorus: anexkTpuueckue BJIECHUS B )KUBOW IPUPOE, KoJIeOaTeNbHbIE JBUKEHUS B
YKUBOW NMPUPOAE, IKOJIOTUYECKUE PUCKHU MTPU ITPOU3BOJICTBE MIEKTPOIHEPTUH,
IIEKTPOMArHUTHOE 3arpsA3HEHUE OKPYXKAIOLIEH CPelibl, YIbTPAa3BYKOBAsl IUarHOCTHKA B
MEJUIMHE, ONITUYECKHE SIBJICHUS B )KHUBOM MPUPO/IE.

XHMHSL: CTPOEHUE aTOMOB U MOJIEKYJI, KpUCTAJUIMYECKasi CTPYKTypa TBEPABIX Tell,
MEeXaHU3Mbl 00pa30BaHUs KPUCTAIIMYECKON PEIETKH, CIEKTPAIbHBIA aHAU3.
['eorpadusi: MarHUTHBIE MOJTIOCA 3EMJIU, 3aJI€KU MAarHUTHBIX Py, (POTOChEMKA 3eMHOU
IOBEPXHOCTH, cericMorpad.

TexHOoNorus: NPUMEHEHNUE MTOCTOSIHHBIX MAarHUTOB, AJIEKTPOMATrHUTOB,
3JIEKTpoIBUTaTEINb SIKOOU, reHepaTop NEPEMEHHOT0 TOKA, MHAYKIIMOHHAS Meub, JINHUU
AJIEKTpOIIepeaay, NEKTPOABUTaTENb, paaap, PaIHONPUEMHUK, TEIEBU30D, AaHTCHHA,
tenedoH, CBU-neub, ynpTpa3ByKoBasi AUarHOCTUKA B TEXHUKE, MPOSKIIMOHHBIN
anmapart, BOJJOKOHHAs ONITHKA, COJIHEUHast OaTapesi, CTyTHUKOBbIE IPUEMHUKH, SAepHas
SHEPreTUKA U DKOJIOTHYECKHUE aCIIEKThI €€ Pa3BUTHA.
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4. TemaTn4eckoe NJIAHNPOBaHME Y4eOHOI0 MpeaMeTa

Ne dopmHpyeMble
Bust Obne JINYHOCTHBIE
pe3yJIbTaThl
HaumeHoBaHue pa3iesioB U TeM Y4eOHbIX M
3aHATHH 4acoB peazatiu
NPOrpamMMbl
BOCIIMTAHHUSA
Pa3znen 1. ®u3uka ¥ MeTOAbI HAYYHOI'O MO3HAHMS. 2 JIPam.1-2
1. ®usuka — Hayka o npupoge. Hayunsle MeTonsl o3HaHUS OKpYyXkarolero Mupa. Poib JIPsl, JIPTBI-2,
9KCHEpUMEHTa M TEOpHUM B IpoOlecce IO3HAHMUA NPUPOAbI. DKCIEPUMEHT B (DUBHKE. JIP>kB.1-3
MopenupoBanue (QHU3MUECKUX SIBICHUH H mpoueccoB. Haywnble rumoresbl. Pdusndeckue v 2
3aKOHBI U Te€OpHU. ['paHMIIBI MPUMEHUMOCTH (U3NYECKUX 3aKOHOB. IIpMHIMI COOTBETCTBUS. POx
Poimp m wmecro ¢usuku B (HOPMHPOBAHMU COBPEMEHHOW HAY4YHOH KapTHHBI MHpa, B
IIPAKTUYECKON AESATEIbHOCTH JIFOAEH.
Pa3znen 2. MexaHuKa. 28(2)2 JIPrB1-5
Tema 1. Kunemaruka JIPnB1-2, JIPaB1-3,
2. Mexannueckoe aBMkeHHE. OTHOCUTEIBHOCTh MEXaHHuecKoro nBuxkeHus. Cucrema v 5 JIPHm.1-2
orcuéra. TpaekTopus. poK JIP>81, JIPTB1-2,
3. Cxansapuvie u eekmopuvle Qusuueckue genuuunwr . llepeMelieHne, CKOPOCTb JIP>kB.1-3
(cpenHsist CKOPOCTh, MTHOBEHHAsI CKOPOCTh) U YCKOPEHHE MAaTepHaIbHOM TOUKHU, UX MPOEKIIUU Ypok 2
Ha OCU CUCTEMbI KOOpAHHAT. CI0XEHHE NEPEMEIIEHUN U CI0KEHNE CKOPOCTEH.
4. PaBHOMepHOE mpsMoNIMHENHOE JBWXKEHHE. ['papukyu 3aBUCHMOCTH KOOpPJMHAT, Vpok 2
CKOPOCTH, ITyTH U NIEPEMELIEHUS MAaTEPUAIbHON TOUKU OT BPEMEHH.
5. PaBHOyckopeHHOe gBMKeHHMe. ['paduku 3aBUCMMOCTH KOOpAMHAT, CKOPOCTH, Vpox 5
YCKOpEHUS, MyTH U NepeMEIeHNs] MaTeprUaIbHOW TOUKU OT BPEMEHHU.
6. CBobosiHOe nasieHue. Y ckopeHue cBo0oiHoro najaeHusi. KpuponuHeilinoe JBMKEHUE. Ypok 2
7. JBrkeHHe MaTepualbHOM TOYKM IO OKPY/KHOCTH C TOCTOSHHOM MO MOAYJIIO
CKOPOCTBIO. YTIIOBasi CKOPOCTb, INHEWHAsI CKOPOCTb.
Ileprog u uactora oOpamieHus. LleHTpocTpemuTenbHOe ycKopeHHe. TexHHUYecKue Ypox 2

YCTPOMCTBA M MPAKTUYECKOE IPUMEHEHUE: CIUIOMETpP, IBUKEHHE CHAPSIOB, LEHHBIE U
pEeMEHHBIE NIepeayn.

Tema 2. Jlunamuka.
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[Tpunmun otHocutenbHocTH [amunes. IlepBwiii 3akoH HbroToHa. MHepuuaibHbIC
cucteMbl oTcuéra. Macca tena. Cuina. [puniun cynepnosuiuu cuil. Bropoit 3akon Herotona
Ul MaTtepualibHOM Touku. TpeTuidl 3akoH HpOTOHA Uit MaTepuUalbHBIX TOYEK. 3aKOH
BceMmupHoro Tsarorenus. Cuma tspkectu. [lepBast kocMudeckasi CKOPOCTb.

Ypok

Cuna ynpyroctu. 3akoH 'yka. Bec Tema. Tpenue. Bunbl TpeHus (IOKO0s, CKOJIBKEHUS,
kauenust). Cuna mpenus. Cyxoe tpenue. Cuiia TpeHUS CKOJIBXKEHUS M CUJIa TPEHUS TOKOS.
Koaddunment tpenus. Cuia conpoTUBIICHUS IPU ABMKCHUU TEJA B AKHUAKOCTH WU Tase.

Ypok

10.

[ToctynarensHOoe W BpamaTelIbHOE JIBUKCHHE a0CONIOTHO TBEPIOTO Terna. MOMEHT
CWJIBI OTHOCUTENILHO OCH BparieHus. [1ineuo cumbl. YciioBusi paBHOBECHs TBEPIOTO Tena.

TexHudeckue yCTpPOMCTBA M IMPAKTUYECKOE IIPUMEHEHHE: IOAIIUIIHUKM, IBUKECHUE
HCKYCCTBEHHBIX CITyTHHKOB.

Ypok

Tema 3. 3akoHBI cOXpaHeHHs B MeXaHHKe.

11.

Nmnyneec MaTepuanbHONW TOYKH (Tena), CUCTEMbl MaTepUalbHBIX ToueK. Mmmymbc
CHUJIBI ¥ U3MEHEHUE UMITYJIbCA TeJa. 3aKOH COXPAHECHHS UMITyJIbca. PeakTHBHOE IBUKEHUE.
Paboma cunvi. Mownocms cuibl.

Ypok

12.

Kunemuueckaa snepecus mamepuanvnoii mouku. Teopema 00 HU3MEHEHUU
KMHETUYECKON IHEPIUH.

Ypok

13.

Ilomenyuanvnaa snepeusn. lloTeHuumanbHas O>HEPrus ymnpyro AeGOpMUPOBAHHOM
npyxuHbl. [loTeHnanbHas sHeprus Teaa BOJU3U MOBEPXHOCTU 3eMITH.

Ypok

14.

[ToTeHnuanpHble U HEMOTEHIMATbHBIE CUJIBL. CBsI3b pabOThl HEMOTEHIUATIBHBIX CHII C
U3MEHEHHEM MEXaHHUYECKONH HHEPruu CHUCTEMBl Tel. 3AKOH COXPAHEHUS MeXAHUYECKOU
IHepeuu. Y Ipyrue u Heyrnpyrue CTOIKHOBEHUS.

Texnuueckue ycmpoiicmea u npaKmuueckoe npuUMeHeHue: 8000Mém, KOnép,
RPYHCUHHBLIL RUCMOSIEm, 0BUIICEHUE DAKEM.

Ypok

15.

Pewenue 3a0au c npogheccuonanvnoii HanpaeIEHHOCMbIO

IIpakTuecko
€ 3aHATHE

Paspnen 3. Moaekyasipasi Gu3uKa ¥ TEPMOAUHAMMKA.

28 (6)

Tema 1. OCHOBBI MOJIEKYJIAPHO-KHHETHYECKOM TEOPHH.

JIPrB1-5
JIPuB1-2, JIPaB1-3,
JIPHM.1-2
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16.

OcHogHble nON0IHCEHUA MONEKYNAPHO-KUHEMUYECKOIl meopuu u ux oOnvlmHoe
obocnosanue. bpoynoeckoe oOsusxcenue. Jugpgpyzua. Xapaxmep  Osudicenus u
63aumodeiicmeus uacmuy eeujecmea. Mojenu CTpoeHUsI ra30B, )KUJIKOCTEH U TBEPIBIX TN U
00BSICHEHHE CBOWCTB BEIIECTBA HAa OCHOBE ATUX Mojeneil. Macca M pa3Mepbl MOJEKYI.
KomuuectBo BemiectBa. I[locrosiunass ABoranpo.TennoBoe paBHOBecue. TemmepaTypa u eé
m3Mmepenue. [lkana remneparyp Llenbcus.

Ypok

JIP381, JIPTB1-2,
JIP>kB.1-3

17.

Mopnens uaeanbHoro rasza. OcHo6Hoe ypagHeHue MONEKYIAPHO-KUHEMUUECKOll
meopuu uoeanvHozo 2aza. AOCOIIOTHAS TeMIepaTypa Kak Mepa CpeaHed KHHETHYECKOU
SHEPruu TEeIJIOBOrO JABMKEeHHs dvactull rasza. Illkama temmneparyp KenbBuna. YpaBHeHue
MenneneeBa—Knaneipona. Monapuasa 2azoeas nocmosannasn. 3akon JlaibToHa.

Ypok

18.

T'azoevie 3akonvi. H3onpoyeccel B HWIICATBHOM ra3e ¢ INOCTOSHHBIM KOJIUYECTBOM
BemlecTBa. [ 'paduueckoe mnpeacTaBIeHUE H3OMPOIIECCOB: HU30TEpMa, H30X0pa, u300apa.
TexHu4eckue ycTpoicTBa U MPAKTUYECKOE TPUMEHEHHUE: TEPMOMETP, OapoMeTp.

Ypok

19.

Pewenue 3a0au c npogheccuonanvroii HanpagIeHHOCMbIO

IIpakTrHuecko
€ 3aHATHE

20.

Jlabopamopnasa paboma Nel. H3zyuenue 00H020 u3 uzonpoueccos

JlaGopaTopHo
€ 3aHATHe

Tema 2. OCHOBBI TEPMOAMHAMHKH.

21.

TepmoanHamMuueckas cucreMa. BHyTpeHHsS dHEPIrUs TEPMOJIUHAMUYECKON CUCTEMBI U
criocoObl €€ u3MeHeHus. Konuuecmeo mennomol u padoma. BHYTpeHHSS SHeprus
OJIHOATOMHOTO HJACAJIBHOrO rasza. Buasl Teronepenadyu: TEIUIONPOBOJHOCTh, KOHBEKIUS,
nznyuenue. Tennoémkocmo. Yoenvnas mennoémkocms eewjecmea. Konuuecmeo mennomut
npu mennonepedaye. llonstue 06 agnabatHoMm mporiecce. [lepBbiii 3aKOH TEPMOIUHAMUKH.
[lpumeHeHne TepBOro 3akoHa TEPMOJAMHAMUKM K  H3ompoueccaM. ['paduueckas
UHTEpIIpeTanus paboThl rasa.

Bropoii 3akoH TepmoanHamMuku. HeoOpaTuMocTh MpoleccoB B NPUPOJE.

Ypok

22,

Tennoevie mawunwvt. Ilpunyunot oeitcmeus mennoevix mawun. Ilpeoopazoseanusn
IHepzuu 6 menyioevix mamunax. Korgppuyuenm nonesnozo oeiicmeun mennogoii mauiunwl.
[Mukn KapHo u ero ko3pUIMEHT ™OJE3HOTO MAEUCTBUS. OKOJIOTHYECKHE MPOOJIEMBI
TEIIOPHEPTETUKHU.

TexHuuyeckue ycTpoHCTBa M NPAKTHYECKOE NPHUMEHEHHUE: ABUTaTeldb BHYTPEHHETO
CTOPaHUsL, ObIM 060U X0100UIbHUK, KOHTULIMOHED.

Ypok
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23. . ITpakTiuecko
Pewenue 3a0au c npogheccuonanvuoii HanPaeIEHHOCMBIO. 2
€ 3aHATHE
Tema 3. ArperaTHble cOCTOSIHUSA BelecTBa. Ma3oBble Mepexoabl.
24, [TapooOpa3zoBanue u KoHJeHcanus. Vcmapenue u  kumnenue. Aéconomuasn
U omHocumenvHaa ena)ycHocmsy 6030yxa. Haceluenuslid mnap. VYaenpHas TemioTa v 2
napooOpa3zoBaHus. 3aBHCUMOCTh TEMIIEPATypbl KUTICHUs OT aaBicHus. Ilepezpemutii nap u oK
€20 UCnOJIb308aHUEe 8 MEXHUKE.
25. Pewenue 3a0au ¢ npogheccuonabnoii HanpasIeHHOCMbIO IpaxTuyecko 2
€ 3aHATHE
26. Jlabopamopnasn paboma Ne2 Onpeodenenue e1arxcHocmu 6030yxa. JlaboparopHo 2
€ 3aHATHE
27. Ilogepxnocmnoe namsaxcenue. Cmauueanue. fenenun Ha zpanuuye HCUOKOCMU C
meepoviM meom. JlabopatopHo 5
Jlabopamopuaa paboma Ne3 Onpeodenenue KoIppuyuenma nOGEPXHOCMHO20 € 3aHATHE
HAMANCCHUS HCUOKOCHU
28. Teépmoe Tteno. Kpucramumdeckne u amopdHbie Tenma. AHHU3OTPOIUS CBOMCTB
kpuctawioB.  JKuakume  kpuctawwibl.  CoBpemeHHble — marepuanbl.  Ilnasnenue u y 9
Kpucmannuzayus. Yoenvnaa menioma niaginenusn. Cyomamanus. oK
Ypasuenue mennosozo bananca.
29. | Tennosoe pacwupenue meepovix men u yncuokocmeii. Korgppuyuenm nuneiinozo
pacwupenun. Korgpgpuyuenm 06vémnozo pacwupenua. Yuem pacuiupenusn ¢ mexnuke.
TexHUUECKHe yCTPOHUCTBA U MPAKTUIECKOE IIPUMEHEHHE: TUTPOMETP JTaBopaTopHo
U TICUXPOMET, KaJTOPUMETP, TEXHOJIOTUHU MOITYUYE€HHUSI COBPEMEHHBIX MaTepHaoB, B TOM YHCIIe o saHsTHe 2
HAaHOMATEPHAJIOB ¥ HAHOTEXHOJIOTHH.
Jlabopamopnana paboma Ne 4 «Onpedenenue Ko3ppuyuenma mennio6o2o 1UHEUHO20
pacuiupenusn»
Pasznen 4. DaeKTpoAMHAMHKA. 72 JIPrB1-5
(14) | JIPuB1-2, JIPnB1-3,
Tema 1. DiiekTpocTaTHKA. JIPaM.1-2
30. DnekTpuzamus Tel. nexmpuueckuil 3apad. JIBa BHIa DJIEKTPHUYECKHX 3apsiioB. JIP>81, JIPTB1-2,
[TpOBOMHWMKY, AMANEKTPHUKHA W TIONYNPOBOJHUKHA. 3AKOH COXPAHEHUA I1eKMPUUECKO20 Ypox 2 JIP>kB.1-3

3apaoa.
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31. B3anmopeiictBue 3apanoB. 3akon Kynona. TouedHbll 371€KTPUUECKUN 3apsl.
DJIEKTPUUYECKOE TOJIE. Ypok
32. HanpsixénHnocTs anekTprdeckoro nojs. [IpuHnun cynepno3nunmum 3JIeKTPUYECKUX TOJIEH. v
JluHUM HANPsHKEHHOCTH AJIEKTPUUYECKOro moJisi. PaboTa cui 91eKTpoCcTaTHYECKOTro TOJISL. POK
33. [lotenuuan. Paznocme nomenyuanos. Ceazb mexcoy HANPAHCEHHOCHIbIO U
PA3HOCMbI0O NOMEHYUAN08 IIeKmPUueckozo nois. IIpoeoonuku u ournekmpuxu 6 Vpox
IneKkmpocmamuueckom none. Jlndnekrpuueckas npouunaeMocts. Honapuzayus
OUINeKMPUK08.
34. Inekmpoémxocmey. Eodunuuvt 3nexkmpoemkocmu. Konoencamop. IneKTpOEMKOCTh
IJIOCKOTO KoHJieHcaTopa. Coedunenue KoHOeHcamopos 6 bamapero. IHepus 3apAsHceHHOo20
KOHOeHcamopa. Vpok
TexHnueckue ycTpoicTBa U NMPAKTUYECKOE NMPUMEHEHHE: 3JIEKTPOCKOI, IEKTPOMETP,
AIEKTPOCTATUYECKAs 3aIlMTa, 3a3eMIICHUE NEKTPOIPUOOPOB, KOHOEHcamop, KOMPOBATIbHBIN
anmapar, CTpyMHBIN IIPUHTED.
35. Pewenue 3adau c npogeccuonanshoii HAanPaeIeHHOCMbIO IpakTuyecko
€ 3aHATHE
36. Pewenue 3a0au ¢ npogheccuonanvnoii HanPasIeHHOCMbIO IpaxTuyecko
€ 3aHATHE
37. Jlabopamopuasa paboma Ne5. Onpedenenue Inekmpuueckoii eMKOCHU KOHOCHCAmMOopos JaGopaTopHo
€ 3aHATHE
Tema 2. [locTosiHHBIN 1ekTpUYecKUil TOK. Toku B pa3JM4YHBIX cpegax.
38. Onexmpuueckuii  mok. Ycnoeus cywiecmeoeanus  I1eKMPUUECKO20  MOKA.
Hcmounuku moka. Cuna moka. Ilocmoannvii mox. Hanpascenue. 3akon Oma ons Ypok
yuacmia yenu. Inekmpuueckoe conpomuenenue. YoenpvHoe conpomueienue geuecmaa.
39. Jlabopamopnas paooma Ne 6 «Onpedenenue yoenvnozo conpomusgienusn | JlaboparopHo
npoeooOHUKa» € 3aHATHE
40. Ilocnedosamenvhoe, napannenpHoe, CMENIAHHOE COEAMHEHUE TPOBOAHHUKOB. Ypok
4L Jlabopamopnas pavoma Ne 7 «Ilocnedosamenvroe coedunenue npoeoOHUKOG» Hf:;;ajflf:o
42 Jlabopamopnas pavoma Ne 8 «Ilapannenvnoe coedounenue npo6oOHUKO08» Haf:;;fﬁf:o
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43 Jlabopamopuaa paboma Ne 9 «Cmewannoe coeounenuey JlaGopatopro
€ 3aHsATHE
44, Paboma rnekmpuueckoco moka. Tennoeoe Oeiicmeue moka. 3axon /[coyna— VoK
Jenya. Mowgnocmo 21eKmpuueckozo moka. P
45. Jlabopamopuas paboma Ne 10 «Hccnedosanue 3asucumocmu mowgpocmu aamnet | JlJaboparopHo
HAKAUGAHUA OM HANPANCCHU) € 3aHATHE
46. Inekmpoosurxcywiaa cuna W BHYTPEHHEE CONPOTUBIECHUE HWCTOYHHUKA TOKa.
Onekmpuueckue uenu. 3axonvt Kupxzopa ona yzna. Coedunenue ucmoyHuKos Vpok
IneKkmpuueckoil Inepeuu 6 d6amapero. 3akon OMa ISl TOJHON (3aMKHYTOM) AJIEKTPUYECKON
nenu. KopoTrkoe 3aMbIKaHHE.
47. Jlabopamopuas paooma Ne 11 «Hzmepenue I/]C u enympennezo conpomusenenusn | JlJaboparopHo
UCMOYHUKA MOKaA» € 3aHsTHE
48. . [TpakTHuecko
Pewenue 3a0au c npogpeccuonanvroii HanpasieHHOCMbIO
€ 3aHATHE
49. DNEeKTpPOHHAsT MPOBOAUMOCTh TBEPABIX METAIUIOB. 3A8UCUMOCHIL CONPOMUGIEHUS
memannoe om memnepamypol. Ceepxnposooumocms. Temnepamypuulii Kodgduuyuenm Vpok
COnpomueIeHuA. 3a6UCUMOCHb IJIEKMPUULECKOZ0 CORPOMUBTICHUA OM Mamepuana, OJauHbl
U n0Wa0U NONEPeUHO20 ceveHus nPoeoOHUKA.
50. DnexTpuueckuil Tok B BakyyMe. CBONCTBA 3JIEKTPOHHBIX MTyYKOB. Ypok
ol. [lonynpoBonHUKH.  Inekmpuueckuit moxk 6 noaynpoeoonuxax. CoOCTBEHHass U
pUMecHas MIPOBOJIUMOCTh MOJIYITPOBOJIHUKOB. CaoiicTBa p—N-nepexona. Ypok
Ilonynpoeoonuxogwie npuooput.
52. DNEeKTpUYECKH TOK B pacTBOpax M PacCIUIaBaX 3JIEKTPOIUTOB. DIIEKTPOIUTHYECKAs
quccouuanus. nekmponus. 3axon 3Inekmponusza Dapades. Dnexmpoxumuueckui Ypok
IK6UBAIeHM.
53. OneKTpuYecKuid TOK B razax. Camocmoamenvhulii U HeCamoCmoaAmenvHuvlil pa3pao.
Momnnus. [Tnazma.
TexHuueckue yCTpOMCTBA M MPAKTUYECKOE IMPUMEHEHHE: aMIIEpPMETpP, BOJIBTMETP, Vpok
peocTtaT, HWCTOYHHUKH TOKa, DJIEKTPOHArpeBaTelIbHbIE MPUOOPHI, JIIEKTPOOCBETUTEIHHBIC
npuOOpbI, TEPMOMETP COIMPOTUBIEHUS, BAKYYMHBIA JHOJ, TEPMUCTOPHI U (OTOPE3UCTOPHI,
MTOJTYITPOBOTHUKOBBIN JTMOJT, TAJIbBAaHUKA.
54. Jlabopamopuasa paooma Ne 12 «Onpedenenue 31eKMPOXUMUYECKO20 IKEUBATICHMA MEOU) gggggf;gp}lo
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55. Jlabopamopnan paooma Ne 13 «Hccnedosanue inekmpuuecKkux ceoucme JlaboparopHo 5
nOYNPOBOOHHKOB) € 3aHsATHE
56. . [IpakTruecko
Pewenue 3a0au ¢ npogheccuonanvnoii HanPaeIEeHHOCMbIO 2
€ 3aHsATHE
Tema 3. MaruuTHoe nmoJie. JJIeKTPOMATHUTHASI MHAYKIMSI.
57. [TocTostHHBIE MarHuThl. B3anMoOAeiCTBHE MOCTOSHHBIX MAarHUTOB. MarHuTHOE IOJIE.
Bekrop MarHuTtHOM wuHAYKUMM. [IpuHOUII Cyneprno3MIMM MArHUTHBIX monei. JIuHum Ypok 2
MarHuTHo nHAykuuu. KapTuHa qTuHUA MarHuTHOM MHAYKIMH 110JISl TOCTOSSHHBIX MAarHUTOB.
58. | MaruuTHoOe 1osie IpoBOAHKKA ¢ TOKOM. KapTuHa TMHUI MHIYKIIUU MarHUuTHOTO I10JIS
JUTMHHOT'O MPSIMOTO MPOBOJAHUKA U 3AMKHYTOT'O KOJIBLIEBOTO IIPOBOJ-HUKA, KATYIIKU C TOKOM.
OmneiT OpcTena. BzaumopeiicTBre npoBOJHUKOB C TOKOM. MacHumuas npoHuyaemocns.
Cuna Amnepa, €€ MoayIb U HatnipaBieHue. Ilpumenenue cunvt Amnepa: TeXHUYECKUE Ypok 2
yCTPOMCTBA M NPAKTHUYECKOE NPUMEHEHHE: TIOCTOSIHHBIE MAarHUThl, 3JIEKTPOMAarHUTHI,
3JIEKTPOJIBUTATENb, YCKOPUTEIH 3JIEMEHTAPHBIX YAaCTUL, MHAYKIIMOHHAS M€Yb.
9. Cuna Jlopenuya, e€ Mooynb W HampasiieHUE. J[BU)KEHUE 3apsDKEHHOM 4YacTUIbl B
OJIHOPOJIHOM MarHUTHOM noje. Padoma cunwt Jlopenuya. Maznummnoie ceoiicmea eeujecmea. Ypok 2
60. . IIpakTuecko
Pewenue 3a0au c npogheccuonanvnoii HanpPaeiIeHHOCMbIO 2
€ 3aHsATHe
61. | Aenenue snexkmpomaznumnoii undykyuu. IIoTOK BEKTOpa MATHUTHON MHYKIHH. Vpox 2
ONEeKTPOABMKYIIAs CUJIa MHAYKLIUHU. 3aKOH 3JIEKTPOMarHuTHON uHAykuuu dapanes. p
62. | Buxpesoe snexmpuueckoe noe. DNEKTPOABUKYIIAS CUJIa HHAYKIIUK B TIPOBOTHHUKE, Vpok 2
JBUKYIIEMCSI IOCTYIATENbHO B OTHOPOAHOM MarHuTHOM mosie. IIpasuno Jlenna. P
63. | Hnoykmuenocms. fenenue camoundykyuu. DIEKTPOIBIKYIINAS CUIA CAMOMHTYKIHH. Vpok 5
DHepeus MaAZHUMHO20 NOA KAMYUIKU ¢ MOKOM. DIIEKTPOMarHUTHOE MOJI€. p
64. N [IpakTiuecko
Pewenue 3a0au c npogheccuonanvnoii HanpPaeIEHHOCMbIO 2
€ 3aHATHE
65. . ITpakTruecko
Pewenue 3a0au c npogpeccuonanvhoii HanpagIeHHOCMbIO 2
€ 3aHsATHE
Pa3nen 5. Kojiebanusi u BOJIHBI. 52 JPrs1-5
JPng1-2, JIPaB1-3,
JIPHm.1-2

Tema 1. Mexanu4eckue H 3JIeKTPOMATHUTHBIE KoOJieOaHUS.

JP>381, JIPTB1-2,
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66.

KonebarenpHas cucrema. CBOOOMHBIE MeXaHWUYeCKHE KojeOanus. ['apMoHWueckue
kosnebanus. Ilepmon, wacrora, ammuutyga u (aza konebGanmii. [IpyKMHHBI MasTHUK.
MarteMaTuyeckuii MasiTHUK. YpaBHEHHE TapMOHUYECKUX Kojebanuil. [IpeBpamenue sHepruu
IIPY TAPMOHUYECKHUX KOJICOaHUSX.

Ypok

JIP3kB.1-3

67.

Jlaboparopuast pabora Ne 14 «VccnenoBaHue 3aBUCUMOCTH MEPHOJA U YaCTOTHI
KOJIcOAHHMI HUTSHOTO MasiTHUKA OT €ro UIHHBD)

JlaboparopHo
¢ 3aHATHE

68.

Konebatenbublii koHTYp. CBOOOJHBIE JIEKTPOMArHUTHBIE KoJeOaHMS B HICATbHOM
K0JIEOATEILHOM KOHTYPC. Amnanorus MCXKAY MCXAHUYCCKUMHU U IJICKTPOMAarHUTHBIMHA
konebanusamu. @opmyna TomcoHa. 3aKOH COXpaHEHHS SHEPTUU B UACAUTLHOM KOJIeOaTEIbHOM
KoHType. [IpencraBienne o 3aTyXaromux KoJeOaHUsX.

Ypok

69.

BeinyxaenHble MexaHudeckue Konebanus. Pezonanc. KynbTypa uCHoOiIb30BaHUsA
AJIEKTPOOHEPIMM B IIOBCEJHEBHOW JKM3HU. TEXHMYECKHE YCTPOMCTBA M IIPAKTUYECKOE
IPUMEHEHUE:  JIEKTPUYECKUM  3BOHOK, 2E€HEpamop  NEePeMeHHO020 mOKa, JINHUU
JIIEKTpONepeaay.

Ypok

70.

BbIHy)X€HHbIE ~ 3JEKTPOMAarHUTHbIE  KOJeOaHMUS. Ilepemennviit  mox.
CuHycouJaIbHBIII TIEpeMEHHBI TOK. Mowinocmys u padoma nepemeHHO20 MOKA.
AMIUTUTYTHOE U JIeHCTBYIOIIEE 3HAaUEHUE CUIIbI

Ypok

71.

Emkocmnoe u unHOyKmuenoe CORPOMUGNEHUA NEPEMEHHO20 MOKa. AKmueHoe
conpomueénenue. 3akon Oma 0nsa INEKMPUUECKOU Uenu NEPeMEeHHO20 MOKA. TOKa U
HanpspkeHus. ToKu 6blcoKoil wacmomul.

Ypok

72.

Tpancgpopmamop. Ilpouzeoocmeo, nepedaua u nompedienue 3INEKMPUYECKOT
9Hepeuu. IKOJIOTUUECKHE PUCKH MPU MPOU3BOJCTBE AIEKTPOIHEPIHUH.

73.

JlabopaTopnasi paGora Ne 15 «M3y4yeHnue npuHIuna aeiicTeus Tpancpopmaropar»

Jlaboparopna
g pabora

Tema 2. MexaHu4ecKHe H JJICKTPOMATHUTHBIC BOJIHBI.

74.

Mexanuueckne  BOJNHBI,  yciaoBus — pacnpocrpaHeHusa.  Ilepumon.  Ckopocts
pacnpocTpaHeHusi U AjiuHa BoiyiHbl. [lomepeunsle u mpoaosibHble BosHbI MHTEpdepenuus u
JUQpakius MEXaHMYECKUX BOJIH.

Ypok

75.

3Byk. CkopocTb 3ByKa. ' pomkocTh 3Byka. Beicota Tona. TemOp 3ByKa.

Ypok

76.

DNEeKTPOMarHUTHHIE BOJIHBI. Y CIIOBUS U3TyYEHHs! JIEKTPOMAarHUTHBIX BOJIH. B3aumHas
opueHTanus BekTopoB E, B, v B anekrpomarHuTHONW BosiHE. (CBOMCTBA AJIEKTPOMAarHUTHBIX
BOJIH: OTpa)K€HUE, MpeJoMJIeHue, mnoJspusanus, Audpakuus, uHTepdepeHuus. CKOpocTh
JIIEKTPOMAarHUTHBIX BOJIH.

Ypok
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77.

DNEeKTPOMarHuTHOE 3arpsi3HEHUE OKpyXkaromiei cpenpl. TexHuuyeckue ycTpoWcTBa U

MPAKTUYECKOE NMPUMEHEHHUE: MY3bIKAIbHBIE MHCTPYMEHTBI, YJIbTPa3BYKOBasl JUArHOCTHKA B Ypok 2
TEXHHUKE U METUIIMHE, pajap, paAuonpuEéMHUK, TeIeBU30p, aHTeHHa, TenedoH, CBY-neys.
78. [lkana 31eKTpOMarHuTHBIX BOJH. [I[puMeHeHHe JIeKTPOMArHUTHBIX BOJIH B TEXHUKE U Vpox 5
ObITy. [IpUHIUIIBI pAAMOCBS3Y U TENCBUACHUA. Pagronokams. P
79. JlaGopaTopHas pabora Nel6 «3yuyenue yCTpOMCTBa nerekTopHoro | JlaboparopHo 5
PATHOTIPUEMHHIKAN) € 3aHsATUE
Tema 3. Onruka.
80. I'eomerpuueckas onTuka. [IpsiMonuHEiHOE pacmpoCTpaHEHWE CBETa B OJHOPOTHOM Vo 5
cpene. Jlyu cera. ToueyHblll HCTOYHHK CBETA. P
81. OTtpaxenue cBeTa. 3akoHbI oTpakeHus cera. [locTpoeHne M300pakeHU B TIOCKOM Vo 5
3epKaje. p
82. | IpenomiieHue cBeTa. 3aKOHKI IIPEIOMIIEHHS CBETA. AGCONIOTHBIN I0KA3aTeNlb NPEIOMIICHHS. Vpok 2
[TonHoe BHyTpeHHee oTpaxkeHue. [IpenenbHbIil yroi moJHOr0 BHYTPEHHET0 OTPaKEeHUS. p
83. | ucnepcus ceera. CoxkHbII cocTas 6enoro caera. Lser. Vpok 2
84. | Cuna ceema. Oceewénnocmos. 3aKOHbL 0C6CULEHHOCHU Ypox 2
85. JlaGoparopHo
JlabopaTtopHas padota Ne 17«Onpenenenre mokasaTess MPeTOMICHHS CTEKIIa parop 2
€ 3aHATHE
86. JlaboparopHo
JlabopaTtopHas padota Ne 18 «3ydeHne 3aKOHOB OCBEIIEHHOCTH patop 2
€ 3aHATHE
87. Cobuparonue U pacceuBarolue NTUH3bI. ToHkas nuH3a. DOKycHOE paccTosHHE U
onTHYecKas cwia TOHKOM JMH3bL. [locTpoeHue u300paxkeHHil B coOuparomux | VoK 2
pacceuBaromux JnH3ax. DopMyiia TOHKOW JTHH3BL YBeNWYeHue, AaBaemMoe JuH30u. [Ipenensl p
MPUMEHUMOCTH T'€OMETPHICCKON ONTHKH.
88. BonnoBass ontuka. HaTepdepennus cBera. KorepeHTHbIE HCTOYHUKH. Y CIOBHUSA
HAOMIO/IEHUsT MaKCUMyMOB W MHHHUMYMOB B WHTEpP(EpPEHIIMOHHON KapTHHE OT JBYX Ypok 2
cUH(pa3HBIX KOTEPEHTHBIX HCTOYHHUKOB.
89. Hudpakmus cBera. JudpakiumonHas pemérka. YcnoBue HAOTIOACHHUS TIaBHBIX Vpox 2

MaKCHUMYMOB TP MaJIeHUA MOHOXPOMATHYECKOTO CBETa Ha AUPPAKIIMOHHYIO PEIIETKY.
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90.

[Tonsipuzanus cBera. TeXHUUYECKUE YCTPOMCTBA M MPAKTUYECKOE NMPUMEHEHUE: OYKH,

nyna, (oToarmapar, MPOCKIIMOHHBIN anmapar, MUKPOCKOII, TEJIECKOI, BOJOKOHHAs OITHKA, Ypok 2
T pakMoHHAs peléTKa, NOJISIPOn/.
oL JlabGopaTtopHas padota Ne 19«Onpenenenre JUIMHBI CBETOBOW BOJTHBI) Jlaboparopo 2
€ 3aHATHE
Pa3znen 6. OcHOBBI cienAJIbLHOM TEOPUH OTHOCHUTEJIbHOCTH. 2 JIPum.1-2
92. ['panuibl TPUMEHUMOCTH KJIaCCUYECKON MexaHUKHU. [locTynaTel cenuaibHON Teopuu JIP381, JIPTB1-2,
OTHOCHUTEJIbHOCTH: HWHBAPUAHTHOCTH MOJYJSI CKOPOCTH CBE€Ta B BaKyyme, MPUHIIMII
OTHOCUTEIBHOCTH DUHINTEeHHA. OTHOCUTEIBHOCTh OJJTHOBPEMEHHOCTH. 3aMEIJICHUE BPEMEHU U Ypok 2
COKpAllleHUE MJUHBL. JHEpPruss U HMMIYJIbC PEIATUBUCTCKOM dYacTHIlpl. CBsI3b MacChl ¢
SHEPrueil ¥ UMITYyJIbCOM PEISTUBUCTCKOM YaCTHUIIBI. DHEPTrHsl MOKOS.
Pazgen 7. KBanroBas ¢pusuka. JIPrB1-5
JIPuB1-2, JIPaB1-3,
16 JIPHMI.1-2
JIP>8B1, JIPTB1-2,
JIP>kB.1-3
Tema 1. J1eMeHTbl KBAHTOBOI ONTUKH
93. ®oronsl. Popmyna Ilnanka cBs3u 3Hepruu (HOTOHA C €ro YacToTOM. DHeprus u v 2
UMITYJIbC (OTOHA. PO
94. OtkpeiTHe u uccnefgoBanue ¢oroddpdexra. Buewnuit gomornekmpuueckui
appexm. Buympennuit gpomorgppexm. Onpitl A.I'. CroneroBa. 3akoHbl GoTodpdekra. Ypok 2
Ypasnenue diinuwmeiina ona pomorgpghexma. «Kpacunas rpanuna» dhorodddexra.
95. | HaBmenme cBeta. OmbiTel I1.H. JleOeneBa. Xummueckoe JelicTBUE cBeTa. Texnuueckue
ycmpoiicmea u npaKmuyecKkoe npumeHenue: pomolnemenm, omooamuyux, conaHeuHasn Ypok 2
oamapes, ceemoouoo.
Tema 2. CTtpoenue aToma.
96. Mopnens aroma Tomcona. OmnwiTel Pesepdopma mo paccessHHMIO o - YacTHII.
[Tnanerapras moxenb atroma. Iloctymarel bopa. M3nydenue m mornomeHue (GpoTOHOB TpH Ypok 2

Nnepexoae€ aroMa ¢ OJHOI'O YPOBHA SHCPTHUU HA ,Z[pyl“OfI.
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97.

Bunel cnexktpoB. CHekTp ypOBHEH HSHEpPruuM aroMa BoJOpojaa. BoiHOBBIE CBOMCTBA
yactull. Bonubl ne bpoinsa.  KopnyckynsipHo-BonHoBoi — ayanu3m. CHOHTaHHOE U
BBIHY)KJICHHOE U3JIlydeHHE. TEeXHUYECKHE YCTPOWCTBA M IPAKTUYECKOE IPHUMEHEHHUE:
CIEKTPaJIbHBIN aHaIN3 (CIIEKTPOCKOMN), JIA3€p, KBAHTOBBIA KOMITBIOTED.

Ypok

Tema 3. ATomHOe s/1po.

98.

OKCIIEpUMEHTBI,  JIOKA3bIBAIOLUIME  CJIOXHOCTb  CTpoeHMsl  Anapa.  OTKpbITHE
panuoaktuBHOCTH. OmbiTel  Pe3depdopra mo ompeaeneHuI0 cocTaBa paJUOaKTUBHOTO
u3nydenusi. CpoiictBa anb(da-, Oera-, raMMa-u3nydeHus. BiusHue paavoakTUBHOCTH Ha
JKUBBIE OpraHu3Mbl. OTKpBITHE MPOTOHA M HeWTpoHa. HykioHnHas mojaens sapa I elizenOepra—
WBanenko. 3apsn sapa. MaccoBoe uucio sapa. M3zoromsl. Anbda-pacnan. DIeKTPOHHBIA U
MO3UTPOHHBIA Oera-pacnajn. ['amma-uznydeHue. 3aKOH PaJUOAKTHUBHOIO pacrajga. DHeprus
CBSI3M HYKJIOHOB B siape. Snepusie cuibl. JleexT Maccsl spa.

Ypok

99.

Snepusie peakuuu. JleneHue M cUHTE3 snep. SnepHbId peakTop. DJIeMEHTapHBIC
yacTuibl. OTKpBITUE TMO3UTPOHA. MeTOoapl HAOMIOAEHUS W PETHCTPALMU AJIEMEHTapHBIX
yactull. OyHJaMeHTaIbHbIe B3auMoJIeiicTBUs. EnuHCTBO (hrsmueckoil kapTUHbBI MUpa.

Ypok

100.

Tepmosinepuslii cuntes. Ilpoonemst u nepcnekmugsl A0epHoil IHEpeemuKU. IKonozuiecKue
acnekmul A0epHOUl IHepzemuxu. TEeXHUUECKUE YCTPOICTBA M NMPAKTUYECKOE MPUMEHEHUE:

JO3UMETp, Kamepa Bunbcona, sinepHblil peaktop, aToMHas 6oM0a.

Ypok

Pa3nes 8. DiieMeHTBI aCTPOHOMHUM M ACTPOPU3UKH.

JIPrB1-5
JIPuB1-2, JIPnB1-3,
JIPHm.1-2
JIP>8B1, JIPTB1-2,
JIP>kB.1-3

101.

Ortanbel pa3BUTHS acTpoHoMuu. [IpukiajHOE W MHUPOBO33PEHUECKOE 3HAYCHHE
actpoHomMuu. Bun 3B&3mHoro Heba. Co3Be3nus, spkue 3BE3NBI, IUIAHETHI, WX BUIUMOE
JIBIDKCHHE.

JlabopaTtopHas pabota Ne20 «3ydenue 3BE3qHOT0 HEOAY

JlabopaTopHo
€ 3aHsATHE

102.

Conneunas cucreMa. Connue. ConHeuHass akTUBHOCTh. Mctounuk sHeprun ConHua u
3BE31. 3BE3MBI, MX OCHOBHBIE XapaKTEpUCTUKH. JlparpamMma «CIEKTpPAJBbHBIA KJace —
CBETUMOCTB». 3BE3/bl INIABHOM IOCIEN0BAaTENbHOCTH. 3aBUCUMOCTh «Macca — CBETUMOCTBH)
JUid 3BE3] TJABHOM IocienoBaTenbHOCTH. BHyTpeHHee cTpoeHue 3BE31. CoOBpeMEHHBIE
IIPEJICTaBJICHUSI O MPOMCXO0XKIEHNH U 3BosronK CosHIla U 3BE€37. OTanbl )KU3HU 3BE3N.

Ypok
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103.

Muneunsiii [1yte — Hama ["amaktuka. [lomoxenue u nBuxenune ConHia B [Manaktuke.
Tunel ranaktuk. Paguoranaktuky U KBasapbl. YEpHBIE IBIPHI B sIpax raJlakTUK. BceseHHast.

Pacmupenue Bceenennoii. 3akon Xa06ma. Pa3z0eranue ramaktuk. Teopust bonbmioro B3phiBa. CemuHap 2
PenuxToBoe u3nydyenue. MacmtabHast ctpykTypa Beenennoii. Meraranaktuka. Hepeménasie

po0JIeMbl ACTPOHOMUH.

Koncyabranus 2
IIpomexyTOUHAsI ATTECTALMA: IK3aMeH 4
Hroro: 212

1
lMpogheccuoHanbHO opueHMUPOBAHHbIE 37eMeHMbl COOepPH(AHUS 8bl0eneHbl Kypcueom.

2
B ckobKax YKQ3aHO Konu4ecmeo 4acos, 8bi0esIeHHbIX Ha peaausayuro ﬂpOd)€CCUOHOﬂbHO OpUeHMuUpPoB8AHHO20 COdepMGHUﬂ (meopemuueCKue 3aHﬂmu;7/na6opamoprle u

npakmuyeckue pabomeol)
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3. YCJOBUSA PEAJIN3ALIMU YYEBHOI'O TIPEJIMETA
3.1. TpeGoBaHMsA K MUHMMAJIbHOMY MaTePHAJIbHO-TEXHUYECKOMY O0ecre4eHHI0
Peanuzanus mporpammbl ydeOHOro mnpeaMmera TpeOyeT HalIW4us y4eOHOTO
KaOuHeTa PU3UKH, JTabOpaTOPUH (PUUKH.
O6opynoBanue yueOHOro KabUHeTa:

1.

O XN RWN

N NN NNMNMNNNNRRRRRRRRR R
®NOURWNPOLONDNRAWNEDO

29.

Becel TeXHMUECKHE ¢ Pa3HOBECAMUY,
AmrmiepmeTp 1ab0paTOPHBIA;

BonbTMmeTp 1abopaTopHBI;

Komopumetrp ¢ HaOOpoOM KaJIOpUMETPUUECKUX TEJT;
TepmomeTp 1abOpaTOPHBIA;
bapomerp-aneponpn;

biok nuTanus peryimpyemMslii;
Beb-kamepa Ha MOABMKHOM ILITATUBE;
['urpometp (IcuxpomeTp);

['py3 HabOpHBIiA;

JlnHaMOMETp 1€MOHCTPALIMOHHBIN;
ManomeTp KUJIKOCTHBINA IEMOHCTPALlMOHHBIN;
CTOonuK noIbEMHBIN;

[IITaTuB 1EMOHCTPALIMOHHBIN (PU3UUECKUM;
DNEeKTPOIUTUTKA;

HabGop Ten paBHOro 00beMa;

Hab6op Ten paBHOM Macchl;

Cocyasl cooOmaromuecs;

KamepToHbl Ha pe30HAHCHBIX SAIIUKAX;
KoMmiekT mpoBoaos;

Maraut 1yroodpasHblii;

Marsut noj0coBOM JEMOHCTPALIMOHHBIM;
Mammna snekrpodopHasi;

[Tanouka cTeKJIsTHHAS;

ITanouka 300HUTOBAS;

[Ipu6Gop Jlena;

CTpenku MarHUTHBIE Ha IITATUBAX;
CynTaH 3JIeKTPOCTaTUYECKU;

[IITaTuBBI U30JIUPYIOLIUE;

O6opynoBanue 1adopaTopur U padbodyux MecT jabopatopuu: 15
TexHuYecKue cpeicTBa 00YUSHUS: KOMITBIOTED, MPOCKTOP, MHTEPAKTUBHAS JIOCKA

3.2. UudopmannonHoe odecnevyeHmne
NudopmarmonHoe obOecnieueHre OOyYeHUS COJEPKHUT TMepeYeHb YYeOHBIX
n3gaHui, IaTepHeT-pecypcoB, 1ONOIHUTEIBHON JIUTEPATYPHI.
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OcHOBHBIE HCTOYHHUKH
1. Msxkumes, I'. SI. ®usuka. 10 knacc. ba3zoBbiii U yriyOJIeHHBIM YPOBHU: y4EOHUK
U151 0011e00pa3zoBareNbHbIX opranu3anuii / I'. 1. Mskumes, b. b. byxosues, H. H.
Cortckuid. - 7-e uza. - M. : [IpocBemenue, 2023 .

2. Msikuiues, I'. 4. ®usuka. 11 kinacc. ba3oBblit u yriryOneHHbIH ypPOBHU: YUEOHUK
1 o01eoOpa3oBarenbHbIX opranuzaruii / I'. 5. Makumes, b. b. byxosnes, B. M.
Yapyrus. - 7-e uza. - M. : [IpocBeuienue, 2023.

3.BoponmnoB-BenbsmunoB b.A., Ctpayt E.K. Actponomus. ba3zoBslii ypoBens.11
kiacc: yueOnuk/ b.A.Boponinos-Benbsimunos, E.K.Ctpayr.-5-¢ uzganue,
nepecmotp.-M.: Jlpoda, 2022 .

JlonoJIHUTEIbHbIE HCTOYHUKHU
1. O.B.JIorsunenko ®usuka: yueonuk-Mocksa: KHOPYC,2022r.-(Cpennee npodeccu-
OHaJIbHOE 00pa3oBaHuUE)
2. T. W. Tpopumosa KpaTkuit Kypc GU3NKH ¢ IpUMEpaMu peLICHHs 3a7a4: yaeOHOe
nocooue-M.: KHOPYC, 2015-(Cpennee npodeccroHalibHOE 00pa30BaHUE)
3. T. N. Tpopumoa Kypc ®usukn: yaedHOE mocobue s By30B - M. M3narenbekuii
ueHTp «Akagemus», 2010r.
4. B.®. ImutpueBa ®dusuka: ydyeOHUK Ui CTyA. oOpaszoBat. yupexaenuit CIIO- M.
N3parensckuil neHTp «Axagemusi», 2008r.
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Ilepeyens UHTEpHET-peEcypcoB

1. www.fcior.edu.ru (PepepanbHblil LeHTP MHGDOPMALMOHHO-00pa30BaTENbHbIX
pecypcos).

2. www.dic.academic.ru (Akapemuk. CnoBapu u aHUMKNONE[nn).

3. www.booksgid.com (Book3 Gid. InekTpoHHas bubnnoteka).

4. www.globalteka.ru (Inobanteka. [nobanbHas 6GubGNMOTEKA HAYYHbIX
pecypcos).

5. www.window.edu.ru (EgMHoe okHO gocTyna K 06pa3oBaTenbHbIM pecypcam).

6. www.st-books.ru (Jlyywas yyebHas nutepatypa).

7. www.school.edu. ru (Poccuiickuit 06pa3zoBaTenbHbI NOPTAN. JOCTYNHOCT,
KauyecTBO, 3P PeKTUBHOCTD).

8. www.book.ru (3nekTpoHHas 6ubnnoteyHas cucrema).

9. www.alleng.ru/edu/phys.htm (O6pa3zoeatensHole pecypchl MHTepHeTa —
du3nka).

10. www.school-collection.edu.ru (Enunas Konnekuus UM pPOBbIX
06pa3oBaTeNbHbIX PeCcypcoB).

11. https//fiz.1september.ru (yue6Ho-MeTOAMYeCKas razeTa «Pusnka).

12. www.n-t.ru/nl/fz (Hobenesckne naypeatbl no gpusnke).

13. www.nuclphys.sinp.msu.ru (gepHas ¢u3uka B UHTepHeTe).

14. www.college.ru/fizika (MogroToBka k EI3).

15. www.kvant.mccme.ru  (Hay4HO-nONyNApHLIA  U3UKO-MATeMaTUYECKUI
KypHan «KBaHT»).

16. www.yos.ru/natural-sciences/html (ectectBeHHO-HayuHbI KypHan Anf
monopexu «lytb B HayKy»).
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3.3 O0pa3oBaTe/ibHbIE TEXHOJIOTHHU

[lpu  peamuzauuum  y4yeOHOro  THpeaMeTa  UCIOJB3YIOTCA  Pa3iIMyHbIC
oOpa3oBaTeNbHBIC TEXHOJOTMH, B TOM WYHCJIC JTUCTAHIIMOHHBICE O0Opa30BaTEIIBHBIC
TEXHOJIOTHH, FJICKTPOHHOE 00yYCHHE, ...

— [lpu peanuzamuu  y4eOHOTO TMpEeAMETa HUCHOJB3YIOTCS aKTUBHBIE U
MHTEPAKTUBHBIC (POPMBI U METOJIbI OOYUCHHUS:

— TEXHOJIOTHH COTPYAHUYECTBA;

— MPOEKTHBIE TEXHOJIOTHH;

— TEXHOJIOTHH MPOOJIEMHOTO U JIMYHOCTHO-OPUEHTUPOBAHHOTO O0yUEHUS;

— WTPOBBIE TEXHOJIOTHH (POJIEBBIC U JACIIOBBIE UTPHI);

— KEMC-TEXHOJIOTHH;

— MOMYJIbHBIC TEXHOJIOTUH;

— TEXHOJIOTHH Pa3BUTUS KPUTUUYECKOTO MBIIIICHMUS;

— TEXHOJIOTHH Pa3BHBAIOIIETO O0YUICHHUS;

— HHTEpAaKTUBHBIE METO/bl OOYUEHHUS U JP.

4. KOHTPOJIb 1 OINEHKA PE3YJIBTATOB OCBOEHUA YYEBHOI'O
HNPEIMETA
KoHTposb 1 oLieHKa pe3ysIbTaTOB OCBOEHUS Y4€OHOTO IIPEAMETA OCYLIECTBIIAETCSA
[IperoJaBareiieM B XOJE€ CTapTOBOM JHMATHOCTUKHU, TEKYyIIEW W TEMaTUYECKOU
JUArHOCTUKHU (YCTHOTO OIpOCa, MPOBEICHUS MPAKTUYECKUX 3aHATHM, J1a0OpaTOPHBIX
3aHATUN, MUCbMEHHBIX KOHTPOJIBHBIX PabOT, TECTUPOBAHMSA), a TaKXKE B PE3yJbTaTe
BBITIOJTHEHUSI 00YYaroIMMHCS UHIUBUAYATbHBIX 3a/1aHUN, IPOEKTOB, UCCIIEI0BAaHUI.
B cooTBeTcTBUU € y4eOHBIM IUIAHOM MPOMEKYTOUYHAs aTTeCTalus M0 y4eOHOMY

npeaMeTy npeaycMoTpera B popme DK3aMEHA. J[J1g KOHTPOJIS U OLIEHKU Pe3yJIbTaTOB
OCBOCHHMSI Y4eOHOT0 npeameTa pa3padoTaH (GOH/ OIEHOUYHBIX CPECTB.

PesynpTaThl  0Oy4YeHHS  pPACKPBIBAIOTCS  4Yepe3 yCBOCHHBIC 3HAHHWS U
puOOpETEHHBIC YMEHUS, HAIIpaBJIeHHbIC HA (HOPMUPOBAHNE OOIIUX KOMITETEHIIUH.
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Pesynbrarel 00yueHus (MpeAMETHEIC)
Ha YPOBHE Y4EOHBIX JACHCTBUN

@DopMBI U METOBI KOHTPOJIS U OIICHKH
pE3yIbTaTOB O0yUYEHUS

— JIEeMOHCTPUPOBAaTh Ha NPHUMEPAX POJIb U
MecTo (GU3UKM B (OPMHPOBAHUU COBPEMEHHOMU
Hay4YHOU KapTHUHBI MUPA, B Pa3BUTHH COBPEMEHHOU
TEXHUKA W  TEXHOJOTWMH, B  IPAKTUYECKOU
NEATEIbHOCTH JIFOACH, LEIOCTHOCTh M E€IMHCTBO
(bu3nUecKoil KapTHHBI MUPA;

— YYUTBIBaThb  TIpPaHULbl  IPUMEHEHUs
W3YYCHHBIX (PU3WYECKHX MOJEJICH: TOYCUHBIN
JNEKTPUYECKUN 3apsAll, Jy4 CBETa, TOYCYHBIN
HUCTOYHUK  CBE€Ta, fAJEpHas MOJelb aroMma,
HYKJIOHHasi MOJI€Jb aTOMHOIO fJipa MpPU PELICHUH
(bu3HUYeCKUX 3a/1a4;

— pacmo3HaBaTh  (PU3UYECKHE  SIBICHUA
(mporiecchl) U OOBSICHATH UX HAa OCHOBE 3aKOHOB
ANEKTPOAMHAMUKH W KBAaHTOBOHW  (DU3UKHU:
ANIEKTpUYeCcKas IPOBOAMMOCTb, TEIUIOBOE,
CBETOBOE, XMMUYECKOE, MArHUTHOE JACHCTBUS TOKA,
B3alMOJICIICTBE MAarHUTOB, 3JEKTPOMAarHUTHas
WHIYKUWSA, JCHUCTBUE MArHUTHOIO TIOJiA  Ha
IIPOBOHUK
C TOKOM U JBUKYILUNCS 3apsif, 3JIEKTPOMarHUTHbIE

KoJIeOaHus " BOJIHBI, PSIMOJIMHEHHOE
pacnpocTpaHeHue cBeTa, OTpa)keHue,
IIpeIOMIIEHUE, uHTephepeHus,  AudpaxIus

W TONSApU3alUs  CBETa, JMCIEPCUs  CBETa,
doroanextpuueckuid  dpdext  (hoTorddexr),
CBETOBOE /IaBJICHHE, BOSHUKHOBEHME JIMHEHUATOro
CIeKTpa aTromMa BOJOPOJA, €CTECTBEHHAs U
HCKYCCTBEHHAsl PaIHOAKTUBHOCTb;

— OIIKUCBhIBATH HN3YUCHHBIC CBOMCTBA
BEIIECTBA (a1exTpuyeckue, MarHuTHBbIE,
OIITHYECCKHUCE, SJICKTPUUICCKYIO IMPOBOANMOCTD
Pa3NUYHBIX CPEJ) U DJIEKTPOMArHUTHBIE SIBICHUS
(mportecchl), UCMONB3Ys (U3UYECKHUE BEITUUHHBI:
AJIEKTPUUECKUI 3apsi, CUila TOKa, JEKTPHUECKOe
HaNpsDKCHHUE,  DJIEKTPHUUECKOE  COMPOTHBIICHHE,
Pa3HOCTh MOTEHLMANIOB, 3JEKTPOJBIDKYILAS CUJIa,
pa60Ta TOKa, MHAYKLOUA MAarHuTHOr'oO IOJd, CHJIa
Awmnepa, cuna JlopeHa, HHAYKTUBHOCTh KaTyIIKH,
OHEPTUA JBJICKTPUYCCKOIO WM MArHuTHOIO HOJ'ICfI,
NEepuoJl M YacToTa KojebaHUil B KoJjeOaTenTbHOM
KOHTYpe, 3apsiJi ¥ CHia ToKa B IIpolecce
TapMOHUYECKUX 3JIEKTPOMAarHUTHBIX KOJEOaHUH,
(OKyCHOE pacCTOSIHUE W ONTHUYECKas CUJIa JIMH3HI,
IIPU ONKCAHUU MTPABUIIBHO TPAKTOBATH (PU3NUECKUN
CMBEICIT UCITOJIB3YEMBIX BCJINYHH, UX 0003HaYeHNsT U
€MHUIIBI, YKa3bIBaTh (HOPMyIbI, CBS3bIBAIOIINE
JaHHYI0 (U3UYECKYI0 BEIMYMHY C JAPYTUMHU
BEJIMYMHAMHU;

— OIIKUCBhIBATH HN3YUCHHBIC KBAHTOBBIC

- YCTHBIN OIIPOC;
- (bpoHTaTBHBIN 0NPOC;
- - OLICHKAa KOHTPOJIBHBIX paboT;

- HaOJIFO/ICHUE 32 XOJIOM BBIITOJTHEHHSI
71a00paTOPHBIX padoT;

- OIICHKA BBIITOJIHCHHA J'Ia60paTOpHBIX pa60T;

- OIICHKA MPAKTHYECKUX padoT (perieHus
KaueCTBEHHBIX, PACUETHBIX, MPOPECCHOHATBHO
OpPUEHTUPOBAHHBIX 3a71a4);

- OIICHKAa TCCTOBbLIX SaHaHHﬁ;

- HAOJIFOIEHME 34 XOI0M
BBIITOJIHCHU A I/IHI[I/IBI/I)IyaJ'H:HI)IX HpOGKTOB nu
OIICHKA BBIITOJIHCHHBIX HpOGKTOB;

- OII€HKA BBIIIOJIHCHUA JOMAIIIHUX
CaMOCTOATCIIbHBIX pa60T;

- HaOJIFOICHHUE U OIIEHKA PelIeHUs Keiic-
3ajady;

- HAOJIFOZICHHUE U OIIEHKA JICTIOBOU MTPHI,

OK3aMCH
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SBIICHUSI W TIPOIECCHI, HUCMOIB3ysd (U3NIECKHE
BEJIMYUHBI: CKOPOCTh JJIEKTPOMATHUTHBIX BOJIH,
JUIMHA BOJHBI M  YacTOTa CBETa, DHEPTHUs
U UMIyJbe (POTOHA, IEPHO] OTypacnaia, YHEPTUs
CBSI3W aTOMHBIX SJIep, MPU OMHCAHUHU TPABHIBHO
TPAaKTOBaTh (DU3MYECKHI CMBICI HCIIOJIb3YEMbIX
BEJIMYMH, UX 0003HAYCHUS M CIUHMIIbI, YKa3bIBATh
(bopMyIbl, CBS3BIBAIOIIME JAHHYIO (U3NYECKYIO
BEIIMYMHY C JPYTMMHU BEJIWYMHAMH, BBIYHUCISTH
3HaueHUE PU3NICCKON BEITHYNHBI,

— aHATU3UPOBaATh (U3NYECKHUE MPOIIECCH U
SBIICHUS, UCIONb3YyS (U3UYECKHUE 3aKOHBI U
TIPUHITUITBL: 3aKOH Owma, 3aKOHBI
MOCJIEIOBATENBHOTO U MapaUICIbHOTO COCTUHEHUS
NpOBOJMHUKOB, 3akoH Jhkoyms—JleHna, 3akoH
AJIEKTPOMArHUTHOM WHIYKIIAH, 3aKOH
NPSIMOJIMHEHHOTO PacIpOCTPAHCHHUSI CBETA, 3aKOHBI
OTpPaXCHHS CBETa, 3aKOHBI TPEIIOMJICHHUS CBETa,
ypaBHeHHe DifHmTelHa st GoTodddexra, 3aKoH
COXpaHCHHMSI  DHEPrUHM, 3aKOH  COXPaHCHUS
UMIYJIbCa, 3aKOH COXPAaHEHHS AJIEKTPHYECKOTO
3apsijia, 3aKOH COXPaHCHHS MAacCOBOTO YHCIA,
noctynatsl bopa, 3aKoH paJlmoaKTUBHOTO pacraja,
IpU ATOM PA3JIUYaTh CIOBECHYIO (OPMYIHPOBKY
3aKOHa, €ro  MareMaTW4ecKOe  BBIPAKCHHE
1 ycioBus (TpaHullbl, 00JacTH) IPUMEHUMOCTH;

— OmNpeneNniTh  HampaBleHHE  BEKTOpa
WHAYKIUM ~ MarHUTHOTO  TIOJSI  MPOBOJHUKA
C TOKOM, cuJibl Ammepa u cuisl JlopeHia,

— CTPOUTh M ONHCHIBATH H300paKEHUE,
CO3/1aBa€MO€ IJIOCKUM 3€pKajioM, TOHKOW JTMH30M;

— BBITIONHSATH 9KCIIEPUMEHTHI o
WCCIICIOBAaHUIO (PU3MUECKUX SIBICHUH W TPOLIECCOB
C HUCIONB30BaHHWEM TMPSAMBIX, U KOCBEHHBIX

M3MEpeHUit: npu TOM dbopmynHupoBaTh
npobnemy/3agauyy U TUIOTe3y  y4eOHOro
IKCIIEPUMEHTA, cobupartpb YCTaHOBKY W3

MPEUIOKEHHOT0 000py10BaHUs, MPOBOJUTH OIBIT
1 (GOpMYJIMPOBATH BHIBOJIBI;

— OCYUIECTBJIATH MPSIMBIE M KOCBEHHBIE
U3MEpEeHUs buznyecKux BEJIMYUH,
OpU 3TOM  BBIOMpaTh ONTHUMAJBHBIA  CIOCOO
U3MEpPEHUs] U UCIOJb30BaTh H3BECTHBIE METObI
OLIEHKH NOTPEIIHOCTEN U3MEPEHNI;

— HCCleoBaTh 3aBHUCUMOCTH (U3MYECKUX
BEJIMYMH C UCIOJB30BAHUEM NPSMBIX HU3MEPEHHUI:
npu TOM KOHCTPYHpOBATh YCTaHOBKY,
(buKcupoBaThb pe3yIbTaThl IIOJIy4E€HHOU
3aBUCHUMOCTH (PU3MUECKHUX BETMYMH B BUJIE TAOJIHIL
U TpaduKOB, JeNaTh BBIBOABI IO pe3yJbTaTaMm
UCCIIEIOBaHMUS;

— co0uoaTh MpaBmiia O€30MacHOTO Tpyaa
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IpU  TPOBEICHUM HCCIENOBAaHMM B  paMKax
yueOHOro HKCIIEPUMEHTA, yueOHo-
UCCIIEIOBATENILCKONM M TPOEKTHOM JesTeNbHOCTU
C HCIOJBb30BAHUEM H3MEPHUTEIbHBIX YCTPOHCTB U
J1a00paTOPHOTO 0OOPYIOBAHHS;

— pematb pacu€THblE 3aJadyd C SIBHO
3aJ]aHHOM  (U3UYECKOW MOJENbI0, HCIONb3Ys
¢u3nveckue 3aKOHbI M TIPUHIMIIB, HAa OCHOBE
aHaJiM3a yCJIOBUS 3aJaud BbIOMpaTh (DU3MUECKYIO
MOJICNIb, BBIACTATh (DU3MUYECKHE BEIMYUHBI U
hopmyIbl, HEOOXOMMBIC
s €€ pelIeHus, IPOBOAUTh PACUETHI M OLIEHUBATD
pPEAIbHOCTh MOJIYYEHHOTO 3HaueHUs (U3NYECKOM
BEJIMYMHBI;

— pemiatb KayeCTBEHHbIC 3aJauu:
BBICTPaWBaTh  JIOTHUYECKH  HENPOTHBOPECUHBYIO
LENOYKY pPacCyKJIEHUN C OMOpoll Ha H3y4yeHHbBIC
3aKOHBI, 3aKOHOMEPHOCTH U (PU3NIECKUE SBICHUS;

— WCITOJIb30BaTh MpPH pEIICHUH Yy4eOHBIX
3aaq COBpPEMEHHBIE nH(OpMAaLIMOHHBIE
TEXHOJIOTUU JUISI TIOWCKA, CTPYKTYpUPOBaHWUS,
UHTEpIpETallMd W TPEJICTaBICHUS Y4eOHOU u
HAy4YHO-TIONYJISIPHON HMH(pOpMalMU, MOJy4YEeHHOU
U3  pPa3IMYHBIX ~ UCTOYHHKOB,  KPUTHUYECKU
aHAJIM3UPOBATH MOIY4aeMyI0 HH(OpMaLIUIO;

— OOBACHATH MPUHLMUIIBI JEHCTBUS MaIIUH,
npuOOpPOB M TEXHHUUYECKUX YCTPOWCTB, pa3innyarb
yCcIOBUSL WX 0O€30MacHOr0 UCHOJb30BaHUS B
TIOBCETHEBHOM KU3HH,

— TPUBOJIUTH PUMEPHI BKJIaJia
pOCCHHCKMX U 3apyOexHbIX Y4EHBIX-(PU3UKOB
B DPa3BUTHE HAyKd, B OOBSICHEHHE IPOLECCOB
OKPY)KAIOILIETO  MHpa, B pa3BUTHE TEXHUKHU
U TEXHOJIOTHI;

— HCIIOJIb30BATh TEOPETUUYECKUE 3HAHUS T10
¢busuke B MIOBCEHEBHOM KHU3HU
U1 obecrieueHus: 0€30MacHOCTH MpH 00pallleHuu ¢
npubopamMM M TEXHHUUECKUMH YCTpOCTBaMu, s
COXpAaHEHHs 3JI0pOBbS U COONIIOIEHHUS HOPM
9KOJIOTMUECKOTO TIOBEJIEHUS B OKPYKAIOILEH CPELE;

— pabotarh B Tpymme C BBHINOJHEHUEM
pPa3NUYHBIX COLMAIBHBIX pOJEH, IUIAHUPOBATh
paboTy Tpymmbl, palMoOHAIbHO PaCHpPENeNsTh
0053aHHOCTH Y IUIAHUPOBATH JEATENBHOCTH B
HECTaHIAPTHBIX CUTYaIUsIX, aJ€KBaTHO OICHUBATH
BKJIQ/I KQXJJOT0 U3 YYaCTHUKOB TPYIIIBI B PELICHHUE
paccMaTpuBaeMoi TPOOTIEMBI.

53




IHpuiaoxenue 1

TeMbl HHAUBHUAYAJIBHBIX ITPOCKTOB

Ne o/m

Tema HHAWBUYAJIBHOI'O IIPOCKTA

AJIBTepHaTI/IBHaH OHCPICTHUKA.

beckoHTakTHBIC MCTOABI KOHTPOJIAA TCMIICPATYPHI.

Kunkne KpucTaibl.

['onorpadus u ee npuMeHeHUE

Bcenennas u temHas MaTCpu:l.

SabkwNE

HanorexHnonoruu I JIOKAJIN3all U JIMKBUAAIIWU ITI0KAPOB: IICPCIICKTHBLI
IIPUMCHCHMSI.

~

HaHOI[aT‘-II/IKH JJIsA 06Hapy>KeH1/1;1 I1OKapoOB.

oo

J'Ia3epHLIe TCXHOJIOTHH U UX HUCIIOJIB30BAHUC.
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