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HOACHUTEJBHASA 3AIINCKA

[Iporpamma 10 ¢u3MKe Ha YpOBHE CpeaHero oOmero oOpa3oBaHUs
pa3paboTaHa Ha OCHOBE TOJIOKEHMM W TpeOOBaHUN K pe3yibTaTaM OCBOCHUS
OCHOBHOM 00pa3oBaTenbHOil mMporpamMmsbl, mpencraBieHHsx B PI'OC COO, a
Takke ¢ yuétoM (enepanbHON pabodeit mporpaMmbl BocnuTaHus W KoHmenun
npenojiaBanus yueOnoro npenmera «dusuka» B 00pa3zoBaTeIbHBIX OPraHU3AUAX
Poccuiickoit ~ denepanuy,  peajlu3yOMMX  OCHOBHBIE  00pa3oBaTelbHbBIC
IPOTrPaMMBL.

Cpennee o01ee oopazoBanue (10 kiaacc)

PaGouas nmporpamma yueGHOTO nipeMeTa «(husuka» pazpadboTaHa Ha OCHOBE:
1.®enepanbHOro 3aKk0Ha OT 29 nekadps 2012 r. Ne 273-03 «O6 obpazoBaHuu B
Poccutickoii @eneparumy.

2. ®enepanbnblii 3ak0H OoT 24 wmroHs 2023 1. Ne 264-03 «O BHeceHUH
u3MeHeHnii B @enepanbHblii 3akoH «OO0 oOpazoBanun B Poccuiickoii
denepanumny.

3. ®enepalibHOTO TOCYTAPCTBEHHOT'O 00Pa30BaTENILHOIO CTaHIapTa CPETHETO
o0riero oOpa3oBaHusi, yTBEP)KIEHHOTO MprUKa3oM MUHUCTEPCTBA
oOpa3oBanus u Hayku Poccuiickoit @eneparuu ot 17 mast 2012 . No 413, ¢
W3MEHEHUSMHU, BHECEHHBIMU TTPUKa3aMu MUHHUCTEPCTBA 00Opa30BaHUs U
Hayku Poccuiickoit @eneparmu ot 29 nexadbps 2014 r. Ne 1645, ot 31
nekadpst 20151, Ne 1578, ot 29 urons 2017 r. Ne 613, npukazamu
MunucrepcrBa npocsetieHus Poccuiickoit deneparmu ot 24 centsaops 2020
r. Ne 519, ot 11 nexabpst 2020 r. Ne 712 u ot 12 aBrycra 2022 r. Ne 732.

4.OcHOBHOI 00pa30BaTeILHOM IPOrpPaMMBl CPEIHEro  OO0IIero 00pa3oBaHUS

MBOY «CnaBsiHCKas IKONA — IETCKAN caf», YTBEpKIeHHOM nprka3zoM Nel39 ot
30.08.2023r.

5. ®enepanbHON paboyei mporpaMmbl peaMeTa «pusnkay.

[Tporpamma no ¢u3uke onpeaenser 00s3aTelIbHOE IPEIMETHOE COIepKAHUE,
YCTaHaBJIMBAET PEKOMEHYEMYIO MOCJIEI0BATEIbHOCTh U3YUEHHUSI TEM U pa3JIeioB
yu4eOHOro TpeaMeTa ¢ Y4ETOM MEXIPEIMETHBIX W BHYTPHIPEAMETHBIX CBS3CH,
JOTUKM y4eOHOro Tpolecca, BO3PACTHBIX OCOOCHHOCTEHM  OOydaroniuxcs.
[Iporpamma 1o ¢usuke AaéT NpEACTaBICHHE O IENAX, COJepKaHuM, OOIIen
cTpaTerud OOy4YeHHs,, BOCIHMTAaHUS U Pa3BUTHS OOYYAIOLIUXCS CPEICTBAMHU
yuebHoro npenmera «Pusnka» Ha yriryoJIEHHOM YpOBHE.



N3yyenne xypca ¢usuku yriayOaEHHOTO YPOBHS TO3BOJIIET PEAM30BAThH
3a7a4 MPOPECCHOHANBHON OPUEHTAINH, HAMPABICHO HA CO3JaHUE YCIOBHM NS
MPOSIBJICHUSI CBOMX HWHTEIJICKTYaAJIbHBIX M TBOPUYECKUX CHOCOOHOCTEH KaXKIbIM
OoOy4JarommMmcsi, KOTOpble HEOOXOAUMBI I MPOJOJKEHHs 00pa3oBaHUs B
opraHu3anusx NnpodecCUOHaTLHOTO O00pa3oBaHUs MO Pa3TUYHBIM  (PU3UKO-
TEXHUYECKUM U WHKEHEPHBIM CHEIUATBLHOCTSIM.

B mporpamme 1o (Qusnke ONpenensioTCs I[UIAHUPYEMbIE PE3yJbTaThl
OCBOEHHUSI Kypca (PM3UKU Ha YPOBHE CPEIHEro OOIIero 00pa3oBaHus: TUYHOCTHEIE,
MeTarpeMEeTHbIe, TpeaMeTHble (Ha  yrayOonénHom  ypoBHe).  Hayuno-
METO/I0JIOTUYECKONM OCHOBOM it pa3pabOTKu TpeOOBaHMM K JUYHOCTHBIM,
METaNpPEeIMETHBIM U TPEAMETHBIM pe3yJibTaTaM OOy4YarolluXcs, OCBOUBIIHUX
nporpaMMmy 1o (U3MKE Ha YpPOBHE cpeaHero oOmiero oOpa3oBaHHUs Ha
yrayOnE€HHOM YPOBHE, SIBJISIETCS CUCTEMHO-/IESITEIIbHOCTHBIN MOIXO/.

[Iporpamma 1o gpu3rke BKIIOYALT:

IJIaHUPYEMbIE PE3yJbTaThl OCBOCHUSI Kypca (Pu3nku Ha yriayOJéHHOM
YPOBHE, B TOM YHUCJI€ MPEAMETHBIE Pe3yJIbTAaThI 110 T0JI1aM O0y4YCHUS;

coJiepkaHue yueOHoro npeaMera « Pusukay Mo rojiaMm o0y4eHusl.

[Iporpamma 1o (Qu3MKe HMEET NPUMEPHBIM XapakTep U MOXKET OBITh
UCITIOJIb30BaHA YUYUTEISAMU (DU3UKHU JUTsI COCTABIICHUS CBOUX pabOYMX MPOrPaMM.

[Iporpamma mno (u3uke HE CKOBBIBAET TBOPUYECKYIO UHUIIMATUBY YUHUTENICH U
MPEAOCTaBISCT BO3MOXKHOCTH ISl pealiv3alldd  Pa3IMYHbIX METOAMYECKUX
MOJXO/IOB K TpPErnojaBaHuio (U3MKU HA YIIIYOJIEHHOM YPOBHE TPHU YCIOBUU
coXpaHeHus 00s13aTEIHLHOM YaCTH COJIEPKaHUs Kypca.

®du3rka Kak Hayka O HauOoJsiee OONIMX 3aKOHAX MPHUPOIbI, BHICTYyMAasl B
KadyecTBE y4eOHOro MpeaMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIN BKJIaJ B CUCTEMY
3HaHMI 00 okpyskaromiem mupe. HIKoapHBIN Kypc PU3HKN — cUCTEMOOOpa3yIOIni
JUTSI €CTECTBEHHO-HAYYHBIX YUEOHBIX MPEIMETOB, TTOCKOJIbKY (PU3NYECKre 3aKOHBI
JeKaT B OCHOBE IIPOIICCCOB U SBIICHHWM, HM3y4aeMbIX XHUMHEH, OHOJIOTHEH,
¢dbuznyeckoir reorpadueir u actpoHomueid. Mcmonb3oBaHME UM AKTHMBHOE
NpuUMEHEeHUE (U3NYECKUX 3HAHUM OMpeNeNno XapakTep W OypHOe pa3BUTHE
pa3HOOOpa3HBIX TEXHOJOTMH B cdepe HHEPreTUKHU, TPAHCIOPTA, OCBOEHUS
KOCMOCa, TMOJIy4YEHUsS HOBBIX MaTepUajoB C 3aJlaHHbIMU CBoWcTBaMU. M3ydyeHue
GU3MKK BHOCHUT OCHOBHOM BKJaq B (OPMHPOBAHHE ECTECTBEHHO-HAYYHOU
KapTUHBI MHUpa oOydaroimerocsi, B popMHUpOBaHUE YMEHHUM MPUMEHATh HAyYHbBIN
METO/] TTIO3HAHUS TIPU BHITIOJIHEHUU UMU YUEOHBIX UCCIICIOBAHUIA.

B ocHOBy Kkypca (pu3uku Ha ypoBHE CpeHETO 00111ero 00pa30oBaHus MOJIOKEH
psI uaeh, KOTOpPbIe MOKHO PacCCMaTpUBaTh KaK MPUHIIUIIBI €r0 MOCTPOEHUS.



Hoea uyenocmunocmu. B COOTBETCTBHUM C HEM KypC SBIISIETCS JIOTUYECKH
3aBEPIIEHHBIM, OH COJIEPKUT MaTepual U3 BCEX Pa3lesioB (PU3UKH, BKIIOYAET KaK
BOMPOCHI KJIACCUYECKON, TaK U COBPEMEHHON (DU3UKH.

Hoea zenepanuzayuu. B cOOTBETCTBUU C HEW Marepuan Kypca (HU3UKH
oObeUHEH BOKPYr (Qu3nueckux Teopuid. Benymum B Kypce sBisieTcs
dbopMupoOBaHUE TPENCTABICHUA O CTPYKTYPHBIX YPOBHSIX MaTEpHH, BEIIECTBE U
noJIe.

Hoea zymanumapuzayuu. EE peanuzanusi mpeanosiara€T HCHOJIb30BAHHE
TYMaHUTAPHOTO TOTEHIHMaa (PU3NYECKON HAyKH, OCMBICIICHHE CBSI3M Pa3BUTHS
bu3uku ¢ pa3BuTHEM OOIIEeCTBa, a TakkKe C MHUPOBO33PEHUYECKUMH,
HPaBCTBEHHBIMU U 3KOJIOTMYECKUMU TPOOIeMamu.

Hoea npuknaonon nanpaeiennocmu. Kypc usuku yriry0iaEHHOTO ypOBHS
IIPEAIOIAraeT 3HaKOMCTBO C IIMPOKHM KPYI'OM TEXHHUYECKUX U TEXHOJOTMYECKHUX
IPWIOKEHUN W3YYEHHBIX TE€OpHM M 3akoHOB. IIpm »TOM paccMarpuBaroTcs Ha
YpOBHE OOMIMX MPEACTaBICHU M COBPEMEHHBIE TEXHUYECKHUE YCTPOMCTBA, U
TE€XHOJIOTHH.

Hoea j3xonocuzayuu peanusyercss MNOCPEACTBOM BBEIACHUS JJIEMEHTOB
COJEp)KaHUs, IMOCBSIIEHHBIX SKOJOTMYECKMM MpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE€ CBSI3aHbI C Pa3BUTHEM TEXHUKU M TEXHOJIOTHH, a Takke 00CyXIeHHUA
po0JIeEM pallMOHAIBHOTO MPUPOIONOJIB30BAHUS U IKOJIOTMYECKON 0€3011aCHOCTH.

OcBoeHME cofiepKaHUs MPOTPAMMBbI 1O (PU3UKE JOJKHO OBITh MOCTPOCHO Ha
IPUHLININAX CUCTEMHO-IEATEIbHOCTHOrO noaxonaa. g pusuku peanuzanus 3THX
IPUHLIMIIOB 0a3UpyeTcsl Ha UCIOIb30BAaHUM CAMOCTOSITEILHOTO SKCIIEPUMEHTA KaK
MOCTOSIHHO JIeHCTBYIoMEro ¢akropa ydeOHoro mpouecca. s yriayOnaéHHOTO
YPOBHS — 3TO CHCTEMa CaMOCTOSITEIBHOTO YYEHMYECKOTO SKCIEPUMEHTA,
BKJIFOYAIOIIET0 (PpOHTAJIbHBIE YUYEHUYECKHE ONBITHl MPU HM3YYEHHH HOBOTO
MaTtepuana, JabopaTopHbie paboThl U padOThI MpakTUkyMa. [Ipu 3TOM BO3MOKHBI
IBa crocoba peanu3aludyd (QU3NYECKOrOo TNpakTHKymMa. B mepBom ciydae
MPaKTUKyM mpoBoAuTcs 160 B KoHue 10 u 11 kiaccos, 1100 mocie nepBoro u
BTOPOr0 TOJIYTOOUM B KaXIOM M3 3THX KjaccoB. BTtopoil cmocod — 3To
WHTErpainus paboT MpakTHKymMa B CHUCTEMY JIaOOpaTOpPHBIX pPaboOT, KOTOpbHIC
OpOBOASATCS B Ipoliecce u3ydeHus paszzaena (temsl). [Ipu stom mopx paboramu
IPaKTUKyMa MOHMMAETCSl CAMOCTOSITENIBHOE MCCIIEOBAHUE, KOTOPOE MPOBOIUTCS
10 PYKOBOJICTBY CBEPHYTOr0, 0000IIEHHOTO BUa O€3 MOIIAaroBO HHCTPYKIIUH.

B nporpamme mno @usMke cHUCTeMa YYEHHUYECKOrOo HKCIIEPUMEHTA,
7a00paTOpHBIX pabOT W MPaKTUKyMa TPENCTaBlICHAa €IUHBIM IepedHeM. Brioop
TEMaTUKU U1 3TUX BUAOB YUYEHHUYECKUX MPAKTUYECKUX PabOT OCYLIECTBIISAETCA
y4acTHUKaMU 00pa30BaTeIbHOTO Mpolecca UCXO U3 OCOOCHHOCTEH MOYPOYHOTO
IUIAaHUPOBAHMUST W OCHalleHusi KabuHeta Qu3uku. I[Ipm sTom obecneunBaeTcs
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OBJIAJICHNE OOYYaIOMUMHCS YMEHHSMHU TMPOBOJIUTH TMPSAMBIE U KOCBEHHBIC
WU3MEPCHHUS, WCCIACAOBAHUS 3aBHCHUMOCTEH (DU3UYCCKUX BEIMYUH U IMOCTAHOBKY
OTBITOB T10 MPOBEPKE MPEITIOKEHHBIX TUIIOTE3.

bonbiioe BHUMaHUE yHIENsSETCA PEHICHUIO PAcYETHBIX U KAaueCTBEHHBIX
3anay. [Ipu 3TOM Ayig pacu€THBIX 3a/a4 MPUOPUTETOM SIBIISIOTCS 3a7add C SIBHO
3aJJaHHOW M HESIBHO 3aJaHHON (PU3MUECKON MOJENBIO, MO3BOJISIIOIINE MPUMEHSTh
U3YYEHHBIE 3aKOHbI M 3aKOHOMEPHOCTH KakK M3 OJHOr0 pasjeiia Kypca, Tak U
WHTErpUpysl MPUMEHEHHE 3HAHUM U3 pa3HbIX pa3ienioB. /(s kayecTBEHHBIX 3a/1a4y
NPUOPUTETOM SABJISIIOTCS 3aJaHUsl Ha OObBSICHEHWE/NpeacKa3aHue MPOTEKaHUs
bu3nUecKux SBJICHUN U MPOIECCOB B OKPYKAIOUIEH *KU3HU, TpeOyrolre BbIOOpa
(bU3UYEeCKOM MOJIEIH JIJISl CUTYAIlMH MPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBun ¢ TpeboBanusimu DPI'OC COO k MmaTepHallbHO-
TEXHUYECKOMY OO€ecleyeHHI0 Yy4eOHOro mporecca Kypc (U3MKH yriayOiaEHHOTO
YPOBHSI Ha YPOBHE CPETHEr0 O0IIero 00pa3oBaHUs JOJKEH U3Y4YaThCs B YCIOBUIX
npeaMeTHoro kabuHera. B kabOunere (U3MKU JOMKHO OBITH HEOOXOIUMOE
nabopatopHoe 00O0pyAOBaHUE [JIs BBIMOJHEHUS YKa3aHHBIX B MporpaMMme Mo
(GU3MKE YYEHUYECKUX ONBITOB, JIAOOPATOPHBIX PabOT M pabOT MpakTUKyMa, a
TaK)Ke JIEMOHCTPAllMOHHOE 000pYI0BaHHE.

JleMoHCcTpallMOHHOE  000pyZoBaHuEe (OPMHUPYETCSI B COOTBETCTBUH C
NPUHIUIIOM MUHHUMAJIbHOM JOCTAaTOYHOCTH U  OOECIEUMBAET IOCTAHOBKY
MEPEUYUCIICHHbIX B TMporpamMme 1o (U3UKE KIIOYEBBIX JIEMOHCTpALMN st
UCCIICIOBAHUSI  M3Y4Ya€MbIX SIBJIEHUW W  MPOLECCOB, HSMIUPUYECKUX U
byHIaMEHTAIBHBIX 3aKOHOB, MX TEXHUYECKUX MIPUMECHEHUM.

JlabopaTopHoe 00OpyIOBaHME MJI YYCHUYECKHX TPAKTHYECKUX padboT
dbopmupyeTcssi B BUJI€ TEMAaTHUYECKUX KOMIUJIEKTOB M OOECleurMBaeTCs B pacuére
OJIHOTO KOMILJIEKTa Ha JABYX oOydaromuxcs. TeMaTudecKkue KOMIUIEKThI
7a00paTOpHOTO OOOPYIOBAHUS JIODKHBI OBITh IOCTPOCHBI HAa KOMIUIEKCHOM
WCIIOJIb30BAaHUU AHAJIOTOBBIX U IU(POBBIX MPHOOPOB, a TAKKE KOMITBIOTEPHBIX
HU3MEPUTEILHBIX CUCTEM B BUJIE [IU(POBBIX J1A0OPATOPHUIA.

OCHOBHBIMHM LEJIIMHU U3y4€HUs PU3UKHU B 001IEM 00pa30BAHUU SBIISIFOTCS:

dbopMHpOBaHHE HWHTEpeca M CTpEeMJICHUS OOydYaromMxXcs K HaydyHOMY
W3YYECHHUIO TPUPOJbI, Pa3BUTUE UX HUHTEIUIEKTyaJIbHBIX W  TBOPYECKHUX
CIIOCOOHOCTEI;

pa3BUTHUE TIPEACTABICHUM O HAYYHOM METOJI€ TMO3HaHUs U (popMHUpoBaHUE
HCCIIEIOBATEIbCKOTO OTHOIICHUS K OKPYKAIOIIUM SIBJICHUSIM;

dbopMHUpOBaHUE HAYYHOTO MHPOBO33PEHHS KaK pe3yjbTaTa M3yYeHUS OCHOB
CTpOEHUS MaTepuu U GyHIaMEHTAIBHBIX 3aKOHOB (DM3HKU;

dbopMHpoBaHrE YMEHUM OOBSICHATD SIBJICHUS C UCTIOIh30BaHUEM (DU3HUUECKUX
3HAaHUW U HAy4YHBIX JOKA3aTEIbCTB;



dbopMupoBaHHE TPEACTABICHUA O POJIM (PUMKK AN Pa3BUTHS JIPYTHX
€CTECTBEHHBIX HAayK, TEXHUKU U TEXHOJIOTUH;

pa3BUTHE  TPEJCTaBICHMA O  BO3MOXHBIX  cepax  Oyaymein
npoecCHOHANbHON  JESATENbHOCTH, CBSI3aHHBIX C (U3HMKOM, MOJArOTOBKA K
JanbHeieMy 00y4eHUIO B 3TOM HalPaBJICHUH.

JlocTrxeHne 3TUX lenei 00ecrednBacTCsl pelIeHHeM CIEIyIOMNX 3a7ad B
nporecce u3y4eHus Kypca GU3MKH Ha yPOBHE CPEAHETO 00111ero 00pa3oBaHus:

npUOOpEeTeHNE CUCTEMBI 3HAaHUN 00 0OIIMX (PU3NYECKUX 3aKOHOMEPHOCTSIX,
3aKOHAaX,  TEOpHUSAX,  BKJIIOYAs  MEXaHUKY,  MOJEKYJISpHY0  (U3uKY,
AIEKTPOJUHAMUKY, KBAHTOBYIO (PU3UKY U 3JIE€MEHTHI aCTPOPU3UKHY;

dbopMupoBaHHE YMEHUN MPUMEHITh TEOPETHUECKUE 3HAHUS JJIs1 00BICHEHUS
buznyecKux SIBICHUNA B MPHUPOAC MU JUIsl MPUHATHS TPAKTHUECKUX PELIICHUHN B
IIOBCEHEBHOM KU3HU;

OCBOEHHE CIIOCOOOB pEIIEHUs pa3IMYHbIX 3aJad4 C SBHO 3aJaHHOMN
(bu3nUecKoil MOJEINbI0, 3a/1ad, MOAPA3YMEBAIOIINX CAMOCTOSITENBHOE CO3JaHHUE
(bu3nYecKol MOJEenH, aJeKBAaTHOM YCJIOBUSIM 3aJauyd, B TOM YHCIE 3aJad
WHXEHEPHOIO XapaKTepa,

NOHMMaHHE (U3NYECKUX OCHOB U TNPUHLUIOB JEHCTBUS TEXHUYECKHUX
YCTPOMCTB U TEXHOJOTUYECKHUX IIPOLIECCOB, UX BIHMSHMS Ha OKPYKAOLIYIO CPENyY;

OBJIAJICHUE METOJaMU CaMOCTOSITENIbHOTO IUIAHUPOBAHUA M IPOBEICHUS
(U3MYECKUX OKCIEPUMEHTOB, aHalIM3a W HHTEpHpeTaluu  UHGOpMaIuH,
OIPEIENICHMS TOCTOBEPHOCTH MTOJIy4YEHHOTO PE3yJIbTaTa;

CO3/IaHUE YCJIOBHUM I PAa3BUTUA YMEHUU INPOEKTHO-HCCIENOBATEIBCKOM,
TBOPUYECKOU JIESITEIbHOCTH;

pa3BuTHE UHTEpeca K chepaMm mpodecCUoHaTbHON e TEIbHOCTH, CBI3aHHON
¢ (PUBHKOM.

B cootBerctBun ¢ tpeboBanusimu OI'OC COO yroyOnéHHBIN ypOBEHb
u3ydyeHus yuyeOHoro mnpeamera «®usnka» Ha YpOBHE CpEAHEro OOLIEero
oOpa3zoBaHus BbIOMpaeTcs OOYyYarOUIUMUCS, IUIAHUPYIOIIMMU TPOAOHKEHHE
o0pa3oBaHus M0 CHEHUATBHOCTIM (PU3UKO-TEXHUYECKOTO MPOQUIIS.

Ha uzydenue ¢pusuku (yriyOnEHHBIN ypOBEHb) HA YPOBHE CPEAHEr0 OOIIEro
oOpazoBanus otBoutcs 340 gacoB: B 10 kiacce — 170 gacoB (5 yacoB B HENEIO),
B 11 kmacce — 170 vacoB (5 4acoB B HEJIEIIO).

[Ipennaraempiii B mporpamMmme 1o (QU3MKE TMepedeHb JIabOpaTOpPHBIX H
MPAKTUYECKUX pabOT ABISETCS PEKOMEHJIOBAHHBIM, YYHTENb JENaeT BHIOOP
IPOBEJCHUS J1a0OpAaTOPHBIX PAOOT M ONBITOB C YYETOM HMHIWBUIYaJbHBIX
0COOEHHOCTEM 00yJarommxcsl.



COJEPXAHUE OBYUYEHUA
10 KITACC

Paznen 1. Hayunblit MeTO O3HAHUS PUPOBI.

dusnka — QyHIaMeHTaIbHas Hayka o mpupoje. HaydHslii MeTo/ Mo3HAHUS U
METO/IbI HCCIICIOBaHUS (PU3NUCCKUX SBJICHUM.

OKCIIEpUMEHT W TEOpus B Ipollecce Mo3HaHus Tpupojbl. Habmronenue u
IKCIIEPUMEHT B (DU3HKE.

CrocoOb1  m3MepeHuss (U3NUECKHX BEIWYWH (QaHAJIOTOBBIE W IH(POBHIC
HU3MEPUTEIbHBIE TPUOOPHI, KOMITBIOTEPHBIE JATYMKOBBIC CHCTEMBI).

[TorpemHoct  u3MepeHudt  pusznueckux  BenMuuyuH  (abcomroTHass U
OTHOCHUTEJIbHAS).

MopenupoBanue (PpuU3MUECKUX SBICHUNW M TPOILIECCOB (MaTepuUalibHas TOYKA,
a0COJIFOTHO TBEPAOE TEJO, UJICANIbHAS KUAKOCTh, UACATbHBIN a3, TOUCUHBIN 3apsin).
['unote3a. @PU3NYECKUI1 3aKOH, TPAHULIBI €0 MPUMEHUMOCTU. PU3NYECKASI TEOPUS.

Poap u Mecto pusuku B popMUpOBaHUN COBPEMEHHON HaYyYHON KapTUHBI MHUpA,
B MIPAKTUYECKOU JIEITEIILHOCTH JIFOCH.

Yuenuueckuii skcnepumenm, navopamopnsie padomul, npAKMUKYM.

N3MepeHune CUiibl TOKAa U HAMPSKEHUS B 1[ETM MOCTOSTHHOTO TOKA MPU MTOMOIIA
aHAJIOTOBBIX M ITU(POBBIX U3MEPUTEIIHHBIX TPHOOPOB.

3HakoMcTBO ¢ IMbpoBoil nabopatopueit mo ¢usuke. [Ipumepsl uzMepenus
(bU3NYECKUX BEJTMYHMH MPU MOMOIIY KOMIBIOTEPHBIX JATYUKOB.

Paznen 2. Mexanuka.

Tema 1. Kunemamuka.

Mexannueckoe ABWKeHHE. OTHOCUTEIBHOCTh MEXAHMYECKOTO JIBMOKEHUS.
Cucrema otcuéra.

[Ipsimast u oOpaTHast 3a7]a4u MEXaHUKHU.

Panuyc-BekTop MaTepuaibHONM TOUYKH, €ro TPOCKIUM HAa OCH CHUCTEMBI
KoopauHat. Tpaekropus.

[lepemernieHre, CKOPOCTh (CpeaHSSI CKOPOCTb, MTHOBEHHAs CKOPOCTh) U
YCKOPEHHUE MaTepHaJIbHOM TOUYKHM, HMX MPOEKIMU HAa OCH CHUCTEMbl KOOPAUHAT.
CnoxeHune nepeMeleHui U CI0KEHHE CKOPOCTEM.

PaBHOMEpHOE U PaBHOYCKOPEHHOE MPSIMOJIMHEHHOE JBHXKEHUE. 3aBUCUMOCTH
KOOPAMHAT, CKOPOCTH, YCKOPEHHSI U MYTH MaTepUaTIbHON TOYKH OT BPEMEHHU M HX
rpaduky.

CBoOonHOE TMajieHHe. YCKOpeHHe CBOOOJHOro TmajeHus. JIBWKeHHE Tena,
OpOIIEHHOTO TMOJl YIJIOM K TOPU30HTY. 3aBUCUMOCTb KOOPJWHAT, CKOPOCTU H
YCKOPEHHS MaTepUAIbLHON TOYKH OT BPEMEHU U MX TpaduKu.



KpuBonnHeitHoe nBukeHue. JIBUKeHHE MaTEPUAIbHON TOYKHU MO OKPYKHOCTH.
YrnoBas w  nwWHEWHas ~ ckopocTh. llepwoxg w  wactora  oOparieHwus.
[leHTpocTpeMuTenbHOE (HOPMAJIBHOE), KAacaTelbHOE (TaHM€HUMAIbHOE) W IIOJIHOE
YCKOpPEHHE MaTepUaIbHON TOUKH.

TexHuyeckue yCTpOHWCTBA M TEXHOJOTHMYECKHE MPOLECCHI:  CIHUIIOMETP,
JBUKEHUE CHAPSIOB, LEMHbIE, IIECTEPEHYATHIE U PEMEHHBIE NIEPEIaul, CKOPOCTHBIE
JTUQTHL

Hemoncmpauyuu.

Mopenbs cucteMbl OTCUETA, WILTIOCTPALMS KUHEMATHYECKUX XapaKTEPUCTHK
JBH>KCHUSL.

Crioco0bI uccieI0BaHusl IBUKEHUIA.

WnmrocTpanuus npeaenbHOro nepexo/ia i \BMEPEHHEe MTHOBEHHOM CKOPOCTH.

[TpeoOpa3oBanre ABMKEHUN C UCTIOJIb30BAHUEM MEXAHU3MOB.

[Tanenue Ten B BO3AyXE U B pa3pe’KEHHOM IIPOCTPAHCTBE.

HaGmonenue JBUKEHMsI Tesa, OpOLIEHHOTO IOJ YIJIOM K TOPU30HTY U
TOPU30HTAJIBHO.

HamnpaBneHnue ckopocTy IpH IBHIKEHHUH 110 OKPYKHOCTH.

[TpeoOpa3oBaHue yrioBoil CKOPOCTH B PELYKTOPE.

CpaBHEHHE MyTel, TPAEKTOPHUI, CKOPOCTEMN IBMUKEHHUS OJHOIO U TOT'O K€ Teja B
Pa3HBIX CUCTEMAX OTCYETA.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomuol, RPAKMUKYM.

N3yyeHne HEpaBHOMEPHOTO [BMKEHHSI C LIEJIbIO ONpPENeNIEeHUsT MIHOBEHHOMU
CKOPOCTH.

N3mepeHre yCKOpeHUs MpH MPSMOJIMHEMHOM PaBHOYCKOPEHHOM JBUKEHUU IO
HAKJIOHHOU TUTOCKOCTH.

HccnenoBanre 3aBUCUMOCTA IYyTH OT BpPEMEHH TMpPU PABHOYCKOPEHHOM
JBHKEHUU.

N3mepeHne yckopeHus cBOOOJHOTO MajeHus (PEKOMEHI0BAHO HCIIOJIb30BAHHE
1udpoBoit 1aboparopun).

N3yuyeHnue nBUKEHUS Tela, OPOLIEHHOTO TOPU30HTaNbHO. [IpoBepka runoress
O MpPAMOM NPONMOPUMOHATIBHOM 3aBUCHMOCTH MEXAY JaJbHOCTBIO TIOJIETA H
HAa4YaJIbHOM CKOPOCTBIO TeEa.

W3yyeHue HABWKEHHS Tejla IO OKPYKHOCTM C MOCTOSHHOM 10 MOJIYJIIO
CKOPOCTBIO.

HccnenoBanue 3aBUCMMOCTH TEepUoOa OOpallleHuss KOHUYECKOr0 MasTHHKA OT
€ro napameTpoB.



Tema 2. lunamuxa.

IlepBbiii 3akoH HproroHa. HMuepumansabple cucteMsl otcu€ra. [IpuHuumn
oTHocuTenbHOCTH ["anmnes. HeunepuuaibHble cUCTEMBI OTCU€ra (ONpEAEIICHHE,
TIPUMEPHI).

Macca Tena. Cwia. [IpuHIuUI Cynepro3uiuy Cuil.

Bropoi 3axkon HeroTOHa 111 MaTepuanbHOM TOYKH.

Tperuit 3axkoH HproTOHA 1151 MaTEpUaIbHBIX TOYEK.

3aKOH BCEMUPHOTO TATOTEHUS. DKBUBAJIEHTHOCTh I'PABUTALIMOHHON U UHEPTHOM
MAaccChl.

Cuna TskecTH. 3aBUCUMOCTh YCKOPEHHsI CBOOOHOTO MAaJICHUsI OT BBICOTHI HaJl
MOBEPXHOCTHIO IIAHETHI U OT Teorpaduieckoil MupoThl. [IBuKeHe HEOECHBIX TE U
ux cmyTHUKOB. 3akoHbl Kemepa. [lepBasg kocMuueckasi CKOPOCTb.

Cuna ynpyroctu. 3akoH [I'yka. Bec Ttema. Bec Tenma, aBmxymerocs c¢
YCKOpPEHHEM.

Cuna tpenus. Cyxoe tpenue. Cuiia TpeHHs CKOJIBXKEHUS U CUJla TPEHUS MTOKOS.
Kosddurment tpenus. Cuna cCOnpoTUBICHUS NPU ABUKEHUU Tella B KUAKOCTH WU
rase, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCHUTEIIBHOTO IBUKEHUS.

Hasnenue. 'mapocratnyeckoe nasienue. Cuina Apxumena.

TexHuyeckue yCTpOMCTBA M TEXHOJOTMYECKUE IIPOLIECCHI: IMOALIUITHUKH,
JBU)KECHUE UCKYCCTBEHHBIX CITyTHUKOB.

Hemoncmpauuu.

Habnrogenue ABMKEHUS TEl B MHEPLMAIBHBIX M HEMHEPLHUAIBHBIX CHCTEMax
OTCYETA.

[IpyHLIMIT OTHOCUTENBHOCTH.

Kauenune nByX UIWIMHAPOB WM IIAPOB PA3HOM MacChl € OJMHAKOBBIM
YCKOPEHHEM OTHOCHUTEJIBHO HEMHEPIIUAIBHON CUCTEMBI OTCUETA.

CpaBHEHHE PAaBHOJEHCTBYIOLIEH MPUIIOKEHHBIX K TEIYy CHJI C IPOU3BEACHUEM
MaccChbl T€JIa Ha €ro YCKOPEHHUE B MHEPLUAIIBHON CUCTEME OTCUETA.

PaBeHCTBO CHI, BOSHUKAIOLIUX B PE3YJIbTATE B3aUMOICHCTBUSA TEI.

N3Mepenune macc 1o B3auMOACHCTBUIO.

HesecomocTs.

Bec Tena npu yCKOpEHHOM MOIBEME U MTAICHUH.

L{eHTpOoOCKHBIC MEXaHU3MBI.

CpaBHEHUE CUJT TPEHUS MTOKOSI, KAYEHUS U CKOJIBKEHUS.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomut, nPAKmMuKym.

N3mepenrie paBHOACHCTBYIONICH CHJI NIPU JBHKEHUU OpyCcKa MO HAKJIOHHOU
IIJIOCKOCTH.

[TpoBepka rumore3sl O HE3aBUCMMOCTH BpPEMEHH JBUXKEHHS Opycka IO
HAKJIOHHOM IUTOCKOCTH Ha 33JJaHHOE PACCTOSIHUE OT €r0 MAcCCHlI.



HccnenoBanre 3aBUCUMOCTH CHJI YNIPYTOCTH, BO3HHUKAKOIIMX B IPYXKUHE U
pe3nHOBOM 00pasiie, OT ux JAehOopMaIIvH.

W3ydeHne NBUKEHUS CUCTEMBI TEJ, CBA3AHHBIX HUTHIO, NEPEKUHYTOU 4Yepes
JETKUM OJIOK.

W3mepenne kodpduimeHta TpeHUS IO BEJIMYMHE YTIOBOr0 Kod3(pduiiMeHTa
3aBucuMocTu Fr,(N).

HccnenoBanue ABMKEHHA Opycka MO HAKJIOHHOW IJIOCKOCTH C TMEPEMEHHBIM
KO3 UITUEHTOM TPEHUS.

N3ydeHne NBUKEHUS IPy3a Ha BaJLy C TPEHUEM.

Tema 3. Cmamuxa meépoozo mena.

AOcomotHO TBEpAOe Teno. IlocTymaTenbHOe M BpallaTeIbHOE JIBUKEHUE
TBEpHOro Tema. MOMEHT CHIIBI OTHOCHUTENBHO OCH BpameHus. [lnedo cuibl.
CrnoxeHne CHl, IPUIIOKEHHBIX K TBEPAOMY Teily. LIeHTp TskecTu Tena.

YcoBus paBHOBECHS TBEPAOTO TeA.

VYcroiiunBoe, HeyCTOHYNBOE, Oe3pa3IMIHOe PAaBHOBECHE.

TexHuyeckue yCTPOMCTBA M TEXHOJOTHYECKHME MPOLECCHI: KPOHIITEHH,
CTPOUTEINIBHBIA KPaH, peMIETYAThIE KOHCTPYKIIUH.

Jlemoncmpayuu.

Y ciioBUsI paBHOBECHS.

Bunel paBHOBECHS.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomuol, RPAKMUKYM.

HccenenoBanne ycioBril paBHOBECHS TBEPAOTO TEJIA, UMEIOLIETO OCh BPAICHUSI.

KoHcTpynpoBanue KpOHIITENHOB U pacyET CUJT YIIPYTOCTH.

M3ydeHne ycTOWYUBOCTH TBEPAOTO TENIA, UMEIOLIETO IUIOIIAb OIIOPHI.

Tema 4. 3akonvl coOXpaneHusn 6 MexaHuxe.

NMnynbc MaTeprualbHOM TOYKHM, CUCTEMBI MaTEpUalbHBIX TO4eK. LleHTp macc
CUCTEMBbI MATEPUAIIBHBIX TOYEK. Teopema O IBUKEHUU LIEHTPa Macc.

VMITyIbC CHITBI M1 U3MEHEHNE UMITYJIbCA TENIA.

3aKOH COXpaHEHUs UMITYJIbCA.

PeakTtuBHOE OBHKEHUE.

MoMeHT wumnynbca MarepualibHOW TOYkH. lIpencraBienue o coxpaHeHUn
MOMEHTA UMITYJIbCa B IEHTPAJIbHBIX MOJIAX.

PaGora cumimbl Ha MaloM M Ha KOHEYHOM IepeMelneHuu. I 'paduyeckoe
MpeCTaBIeHUE pabOThl CUIIBI.

MoOITHOCTb CHUIIBI.

Kunernueckass sHeprusi MaTepualbHOW TOukM. Teopema 00 W3MEHEHUU
KUHETUYECKOW YHEPTUU MATEPUATIBHOU TOUYKHU.

[loTeHnmanbHble M HENOTEHUMANbHbIE Cuibl. [loTeHUManbHas SHEPrus.
[ToTennmanbHas 3Heprusi ynpyro aehopMUpoBaHHOM NpyxkuHbl. [loTeHunanbHas
DHEPrus Tena B ONHOPOJAHOM IpaBUTALMOHHOM noiie. [loTeHnmanbHas sHeprus Tena
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B TPAaBUTAIMOHHOM II0JIE OJHOPOJHOrO Inapa (BHYTpM M BHe Iapa). Bropas
KOCMHMYECKAsI CKOPOCTh. TpeThsi KOCMUYECKAsA CKOPOCTb.

CBs13b paOOThl HEMOTEHLHAIBHBIX CUJI C U3MEHEHUEM MEXAHMUYECKOW 3HEPruu
CUCTEMBI T€Jl. 3aKOH COXPAHEHUSI MEXaHUYECKOUN SHEPTUH.

VYrpyrue u Heynpyrue CTOIKHOBEHUSI.

VYpaBHenne bepHymm [ MACATBHOM JKUAKOCTH KakK CIIEICTBUE 3aKOHA
COXPAHEHMS MEXaHUYECKOU YHEPTUH.

TexHuyeckue yCTpOMCTBA M TEXHOJOIMYECKHE IPOLIECCHI: ABHUKEHHE DPAKET,
BOJOMET, KOTIEP, MPY>KUHHBINA MUCTOJIET, TUPOCKOI, GUTYPHOE KaTaHUE HA KOHbKAX.

Jemoncmpayuu.

3aKOH COXpaHEHUs] UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

W3mepeHne MOIHOCTH CUJIBL.

W3MeHeHne sHepruM Teja MpU COBEPIICHUN PaOOTHI.

B3auMHble TIpeBpalieHUs] KUHETUYECKOM M MOTECHUHMAIBHOM JHEPruy IIpU
JEWCTBUY HA TEJIO CWIIBI TSYKECTH M CHIIBI YIIPYTOCTH.

CoxpaHeHue SHEepPruu Ipu CBOOOTHOM IMa/ICHUH.

Yuenuueckuit skcnepumenm, nadvopamopnsie padomuol, npaKmuKym.

M3mepenne nMiryiibca Teiia o TOpMO3HOMY IIYTH.

N3mepenne CUIibl TATH, CKOPOCTA MOJENH 3JIEKTPOMOOUIIE U MOIIHOCTH CHJIBI
TATH.

CpaBHEHVE U3MEHEHHS UMITYJIbCA TEIA C UMITYJIbCOM CHJIBI.

HccenenoBanne COXpaHEHHs UMITYJIbCA IIPU YIIPYTOM B3aUMOJEHCTBUM.

N3MepeHne KHHETUYECKOW YHEPTUU TEJIa 10 TOPMO3HOMY Iy TH.

CpaBHEHHE M3MEHEHHsI MOTEHIMAIbHOW HEPTUM MPY>KUHBI C pabOTOW CHIIbI
TPEHMUSL.

Onpenenenue pabOTHl CHJIBI TPEHUS NPU JABUKCHUH Tela IO HAKIOHHON
IIJIOCKOCTH.

Paznen 3. Mogekyasipuasi Gusnka u TepMOJIMHAMUKA.

Tema 1. Ocnosvl MONEKYAAPHO-KUHEMUUECKOU Meopull.

OCHOBHbBIE TOJIOKEHUS MOJIEKYJIApHO-KuHeThuYeckot Teopun (MKT), wux
onbITHOE o0ocHOBaHue. Juddy3us. bpoyHoBckoe aBMKeHHe. XapakTep JBKCHUS U
B3aUMOJICMCTBUS YaCTHUIl BEIIECTBA. MOJEnn CTPOCHUS Ta30B, )KUIAKOCTEU U TBEPABIX
Teld U 00BSICHEHHE CBOMCTB BEIIECTBA Ha OCHOBE ATUX MoJjieieil. Macca u pa3Mepsl
Mosekyna (atomoB). KonnuecTBo BemectBa. [loctostHaas ABoraapo.

TennoBoe paBHOBecue. Temmeparypa u cmocoObl e€ u3mepenwms. [llkana
temneparyp Llenbcusi.

Mogens ulI€aIbHOrO Tra3a B MOJEKYJISIPHO-KMHETHYECKOW TEOPUM: YaCTHUIIBI
ra3a JIBI>KYTCSl XaOTUUECKHU U HE B3aUMOJICHCTBYIOT APYT C APYTOM.
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['azoBble 3akoHbl. YpaBHeHue MenaeneeBa—Kianeiipona. AoOcontoTHas
temneparypa (mkana temnepatyp KenbBunHa). 3akoH [lansrona. M3ompoueccsl B
UJCATPHOM Ta3e C TIOCTOSHHBIM KOJMYECTBOM BemiecTBa. [ 'paduaeckoe
MPE/ICTaBIICHUE U30TIPOIIECCOB: U30TEPMa, U30X0pa, 300apa.

CBsi3p  MEXIOy  JaBIEHUEM W CPEIHEM  KUHETHYECKOM  DHEpruei
NOCTYINATEIbHOTO TEIJIOBOTO JBMKEHUS MOJEKYJ] HACAIBHOrO Tra3a (OCHOBHOE
YpaBHEHHUE MOJICKYJISIPHO-KUHETUUECKON TEOPUH UICATHHOTO Ta3a).

CBsi3p aOCOJIFOTHOM TeMIlepaTypbl TEPMOJUHAMHYECKON CHUCTEMBI CO CpeaHel
KMHETUYECKOW dHEPruel MOCTyNnaTeIbHOIO TEIIOBOTO IBUKEHUS €€ YACTHII.

TexHuyecknue yCTpOWCTBA M TEXHOJIOTMYECKHE MPOLECCHI: TEPMOMETP,
OapomeTp, MOTy4YeHUE HAaHOMATEPHUAIIOB.

Hemoncmpauuu.

Mopenu IBUXKEHUS YaCTHIL] BEIIECTBA.

Monenb 6pOyHOBCKOTO ABUKECHUS.

Buneoponuk ¢ 3anuchio peaibHOro OPOYHOBCKOTO JIBUYKEHUS.

Juddy3us xuaKocTen.

Mogens onbita llTepHa.

[IpuTsIKEeHNE MOJIEKYIL.

Mopenu KpucTamIn4ecKuX peeToK.

HabGnrongenue u nuccieoBaHue U30IPOLIECCOB.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomuol, RPAKMUKYM.

HccnmenoBanne mporecca yCTAHOBIICHHS  TEIUIOBOTO  PaBHOBECHS  IIpHU
TEIJI000MEHE MEX Ty TOPSYEH U XOJIOTHOM BOJIOM.

N3yueHne W30TEPMHUYECKOrO Tpolecca (PEKOMEHJOBAHO HCIIOJIb30BaHUE
urdpoBoii 1abopaTopun).

N3ydyeHnne n30X0pHOTO Mpolecca.

N3ydenne nzobapHOTro mpoiiecca.

[IpoBepka ypaBHEHUSI COCTOSTHUS.

Tema 2. Tepmoounamuxa. Tennoevie mauiunul.

Tepmogunamuueckass (T[]) cucrema. 3agaHue BHEUIHUX YCJIOBUM IS
TEPMOJMHAMUYECKON CHCTEMbl. BHemHne u BHyTpeHHHE napamerpbl. [lapamerpsl
TEPMOJUHAMHYECKON CHUCTEMBI KaK CpeJHUE 3HAYEHUsI BEJIMUMH, OMHUCHIBAIOIINX €&
COCTOSIHE Ha MUKPOCKOIIMYECKOM YPOBHE.

HyneBoe  Hauaio  tepmoamHamuku. (CaMONpoOW3BOJIBHAS  pesiakcaius
TEPMOJUHAMHUYECKON CUCTEMBI K TEIIIOBOMY PAaBHOBECHIO.

Mopenb uaeanbHOro ra3a B TepMOJUHAMUKE — CUCTEMA YPAaBHEHUI: ypaBHEHUE
MenneneeBa—KnanelipoHa u BBIp@XKEHHE JJISI BHYTPEHHEW DHEpPrUU. Y CIIOBHUSA
NPUMEHUMOCTH  OTOM  MOJEJIM: HHU3Kasg KOHIEHTpAlMUs YacTHUIl, BBICOKHE
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TeMmIeparypbl. BolpakeHue 1js BHYTPEHHEW 3HEPruy OJHOATOMHOTO HJI€ATHLHOTO
rasa.

KBa3zucratuueckue u HeCTaTUUECKUE MPOIIECCHI.

DneMeHTapHas paboTa B TepMoJUHAMUKe. Bpruuciaenue paboTel Mo rpaduky
npoiiecca Ha pV-auarpamme.

Temonepegaya  kKak ~ cnocod — W3MEHEHUST ~ BHYTPEHHEW  JHEpruu
TEPMOJUHAMHYECKOM  CHCTeMbl  0e3  coBeprieHust  pabotel.  KonBekmws,
TEIUIONPOBOJHOCTD, U3TyUYCHHUE.

KommyectBo  TemnoThl. TemioéMKOCTh Tena. YAenbHas W MOJISIpHas
TETJIOEMKOCTH BEIIECTBA. YpaBHeHue Maliepa. YenbHas TEIIOTa CropaHus
TormMBa. Pacu€r konmuecTBa TEIUOTHI Tmpu Temonepenaye. I[lonstue 00
aanabdaTHOM TpoIIecCe.

ITepBbIit 3aKOH TepMOJUHAMUKU. BHyTpeHHss sHeprusa. KoanyecTBo TEIIOTH U
paboTa KaK Mephbl H3MEHEHHUSI BHYTPEHHEH YHEPTUHA TEPMOIMHAMUICCKON CHUCTEMBI.

BTopoii 3aKk0H TEpMOJMHAMUKH JIJI PABHOBECHBIX IMPOIIECCOB: Uepe3 3aJaHHOE
PABHOBECHOE COCTOSIHUE€ TEPMOJAMHAMUYECKON CHUCTEMBbI MPOXOIUT €IUHCTBEHHAS
aauabaTta. AOCOJIIOTHAs TeMIepaTypa.

BTopoii 3aKOH TEpMOJMHAMUKHU JIJIsI HEPABHOBECHBIX IMPOIIECCOB: HEBO3MOKHO
nepesaTh TEINIOTY OT 0oJiee XOJIO0IHOIro Tella K OoJjiee HarperoMy 0e3 KOMIICHCAIUH
(Knay3uyc). HeoOpaTuMOCTh IPUPOIHBIX ITPOILIECCOB.

[Tpunnumne! gectBus TeroBbix MamuH. KIT/I.

Maxkcumansnoe 3nauenue KII/I. Hukn Kapho.

DKONOTHYEeCKHE acCIeKThl HCIIOJb30BAHUS TEIUIOBBIX ABHTaTeineil. TemaoBoe
3arpsi3HEHUE OKPYIKAIOIIEeH Cpeibl.

TexHuyeckue YCTPONCTBA M TEXHOJIOTMYECKHE TMPOIECCHl: XOJOAWIbHUK,
KOHJIUIIMOHEP, AW3CIbHBIA U KapOIOpaTOpPHBIM JBUTATENIM, TapoBas TypOuUHA,
MOJYyYCHHUE CBEPXHU3KUX TEMIIEpaTyp, YTWIM3ALMUS «TEIUIOBBIX» OTXOJ0B C
HCIIOJIb30BaHMEM TEIUIOBOTO HAcoca, YTHIIM3alMus OMOOPraHWYECKOrOo TOIUIMBA JIS
BBIPAOOTKHU «TEIJIOBOM» M 3JIEKTPOIHEPTHH.

Hemoncmpauuu.

N3meHeHnne TemiiepaTypbl py aiuadaTUueCcKoM pacIIupPEHUH.

Bo3nymHoe orauso.

CpaBHeHUE yAENbHBIX TETUNIOEMKOCTEN BEILIECTB.

CniocoObl U13MEHEHUSI BHYTPEHHEH YHEPTUH.

UccnenoBanne anunabaTHOTO mpoliecca.

KomnbproTepHble MOAEIHN TEIUIOBBIX JBUTATEIICH.

Yuenuueckuii 3kcnepumenm, 1ab6opamopnsie padomasl, NPAKMUKYM.

N3mepeHne yaenbHOoN TEMIIOEMKOCTH.

HccnenoBanue nmpoliiecca OCThIBaHUS BEIIECTRA.

HccnenoBanue annabaTHOTO mpoiiecca.
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M3ydeHre B3aUMOCBI3M DHEPIUU MEXMOJIEKYJSIPHOIO B3aUMOJEHUCTBUA U
TEMIIEPATYPbI KATIEHUS KUIKOCTEH.

Tema 3. Acpecamnuvie cocmoanusn eewyecmea. Dazoevie nepexoowl.

[TapooOpazoBanue u KoHACHCANMs. VMicmapeHue u kumeHue. Y enbHas TeIioTa
napooOpa3oBaHUsL.

HacpleHHble 1 HeHAacbIIIEHHbIE apbl. KauecTBeHHas 3aBUCUMOCTD IUIOTHOCTH
W JIaBJICHUs HACBIIEHHOTO IMapa OT TeMIIepaTyphbl, UX HE3aBUCUMOCTh OT 00BbEMa
HACBIIIEHHOTO Mapa. 3aBUCUMOCTh TEMIIEPATYPbl KUIICHUSI OT JABJICHHS B AKUJKOCTH.

BnaxHocTh Bo3ayxa. AOCOIIOTHASA U OTHOCUTEIIbHAS BIIAXKHOCTb.

Teépmoe Teno. Kpucrammueckue u amopdHbie Tena. AHHU30TPOINHUS CBOWCTB
KpuctaiuioB. [lmaBieHne W KpucTtamu3anus. YJelabHas TEIoTa IUIABJICHUS.
CyOnumarus.

Hedpopmanuu 1BEpAoro Tena. Pactsokenune u cxatue. Cnsur. Monyns FOwra.
[Ipenen ynpyrux nedopmarmii.

TennoBoe pacmMpeHue XUIAKOCTEH M TBEPABIX Tell, OOBEMHOE U JIMHEHHOE
pacimypeHre. AHTapMOHHU3M TEIUIOBBIX KOJIEOaHMI 4acTUIl BEIIeCTBAa Kak IMpPUYMHA
TEIUIOBOTO PacUIMpPEHUs Tell (Ha KaueCTBEHHOM YPOBHE).

[IpeoOpa3zoBanue 3HEprun B Pa3zoBbIX MEPEXOaX.

VYpaBHeHUE TEMIOBOTO OajiaHca.

[ToBepxHocTHOEe HaTsbkeHHe. Ko @UIMEHT NOBEPXHOCTHOIO HATSKEHUS.
KanmwnspHele sBineHus. JlaBiieHHE MO UCKPUBIEHHOW INMOBEPXHOCTBIO KUIKOCTH.
®opmyna Jlannaca.

TexHrYecKue yCTpoMcTBa U TEXHOJIOTMUYECKUE MPOLECCHI: KUJIKHE KPUCTAILIBL,
COBPEMEHHbIE MAaTEpPUAIIBI.

Jemoncmpayuu.

TermioBoe paclupeHue.

CBolicTBa HACBIIEHHBIX NIAPOB.

Kunenune. Kunenue npy noHM>XKEHHOM TaBJICHUM.

N3mepeHre cuiibl MOBEPXHOCTHOTO HATSKEHHUS.

OMNBITH C MBUTBHBIMH TNIEHKAMH.

CmauunBaHue.

Kanunnsipasie sBieHus.

Mopnenu HEeHbIOTOHOBCKOM KUKOCTH.

Cnioco0bl U3MEPEHUS BIAXKHOCTH.

HccnenoBanre HarpeBaHus U MJIaBJIEHUS KPUCTAININYECKOTO BEIIECTBA.

Bunbr nepopmanuii.

Hab6mrogenue manbix nedopmanuii.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, nPAKMuUKym.

M3ydeHne 3aKOHOMEPHOCTEN UCTIAPEHUS JKUIKOCTEN.
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M3mepenne yaenbHON TEIIOTHI IUIABJICHUS JIbJA.

M3ydeHne CBOMCTB HACBIILIEHHBIX IIAPOB.

N3mepenre aOCONIOTHOM BIIAXKHOCTH BO3JyXa M OILIEHKAa Macchl MAapoB B
IIOMEIIICHNH.

N3mepenne ko3 uirenTa HoBepXHOCTHOIO HATSKEHMUSL.

N3mepenne moayis FOnra.

HccnenoBanne  3aBUCUMOCTH  Aedopmanuy  pe3sMHOBOro  obpasua  OT
NPUWIOKEHHON K HEMY CHJIBI.

Paznea 4. JaekTpoanHamMmmuka.

Tema 1. dnekmpuueckoe noJe.

ONeKTpu3alusl Tel U €€ MpOSIBICHHUs. OJJEKTpUueckui 3apsn. [IBa Buna
ANEKTPUYECKUX  3apAnoB. IIpOBONHMKH, [HUAJIEKTPUKA U IOIYNPOBOJHUKHU.
DneMeHTapHbIA SJIEKTPUUECKUN 3apsi. 3aKOH COXPAHEHHUSI SJIEKTPUUECKOTO 3apsia.

B3aumoperictBue 3apsanoB. Toueunsie 3apanbl. 3akoH KynoHa.

Dnektpudeckoe noJie. Ero nelcTBre Ha 3IEKTPUIECKUE 3apsi/Ibl.

Hampsoxk€anocts  anexktpudeckoro  moisi.  [IpoOueii  3apsan.  Jlunuwm
HaIPSHKEHHOCTH 3JIEKTPUYECKOT0 N0JIs. OHOPOAHOE AIEKTPUUECKOE TOJIE.

[IOTEeHIMAIBHOCTh  AJIEKTPOCTATUYECKOTO TOJs. Pa3HOCT NOTEHUMAIOB U
HanpspbkeHue. [loTeHnmanpHas dSHeprus 3apsiaa B DJIEKTPOCTATHYECKOM  IIOJIE.
[ToreHnman snekTpocTaTideckoro mosst. CBsA3p HANPSHKEHHOCTH MOJIA M Pa3HOCTH
MOTEHIIMAIIOB JUIS  AJIEKTPOCTAaTUYECKOro Toyis (Kak OJHOPOAHOTO, TakK U
HEOHOPOTHOTO).

[IpyuHIMT CYyNEPIO3UIIUN FIECKTPUUECCKUX TTOJICH.

[Tone Ttoueunoro 3apsiga. llone paBHOMepHO 3apspkeHHOUM cdeprl. Ilose
paBHOMEPHO 3apsikeHHOro 1o o0béMy miapa. llome paBHOMEpPHO 3apsKEHHOM
OECKOHEYHOW TIUIOCKOCTH. KapTuHbl JHHUI HaNpsHKEHHOCTH JTHX TMOJEH U
AKBUITOTEHIHAIBHBIX TOBEPXHOCTEM.

[IpOBOAHUKH B DIEKTPOCTATUYECKOM I10JIE. Y CJIOBUE PABHOBECHS 3aPSI/IOB.

JIMPNEKTPUKN B DJIEKTPOCTATUYECKOM IoN€e. [[nanekTpuueckas MpOHUIAEMOCTb
BEILIECTBA.

KonpencaTop. DneKTpo€MKOCTh KOHAEHCATOpa. IJIEKTPOEMKOCTh IUIOCKOIO
KOH/JIEHCaTOpa.

[TapannenbHOE COENMHEHUE KOHIEHCATOpOB. IlociaenoBaTenbHOE COEAMHEHUE
KOH/JIEHCATOPOB.

DHeprus 3apsSKEHHOT0 KOHIEHCATOpA.

JIBr>KeHUE 3apsyKEeHHOM YacTUIlbI B OJTHOPOTHOM SJIEKTPUUECKOM TOJIE.

TexHuueckue yCTpOHWCTBA M TEXHOJIOTUYECKHUE IPOLIECCHI: DJIEKTPOCKOIL,
AIEKTPOMETP, dBJEKTpOCTaTHUecKas  3al[uTa, 3a3eMJIEHUE DIIEKTPOIpPUOOPOB,
KOHJIeHCaTOphI, reHepatop Baun ne ['paada.
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Jlemoncmpayuu.

Y CTpONCTBO Y MPUHLMI IEUCTBUS JIEKTPOMETPA.

DNEeKTPUYECKOE MOJIE 3apPSKEHHBIX IAPUKOB.

DIIEKTPUYECKOE TOJIE€ ABYX 3apsIKEHHBIX IACTHUH.

Monensb anekTpocratuyeckoro reueparopa (Ban ge ['paada).

[IpOBOAHUKM B DIEKTPUYECKOM MOJIE.

DneKkTpocTaTuuecKas 3amuTa.

Y CTpOUCTBO M JIEUCTBUE KOHJICHCATOPA IMTOCTOSHHOM Y MEPEMEHHON EMKOCTH.

3aBUCHUMOCTD AJIEKTPOEMKOCTH IUIOCKOTO KOHJEHCATOpa OT IUIONIAAU IJIaCTHH,
pacCTOAHUS MEXKIYy HUMU U JUAJIEKTPUUECKON NPOHUIIAEMOCTH.

OHeprus 3JIEKTPUYECKOro MOJIs 3apsHKEHHOTO KOHIEHCATOpa.

3apsKa 1 pa3pslKa KOHJIEHcATopa Yepe3 pe3ucTop.

Yuenuueckuit skcnepumenm, nabopamopnsie padomul, npaKkmuKym.

OneHka CHIT B3aMMOJICHCTBYS 3aPSKEHHBIX TEJL.

HabmroieHue npeBpallieHuss SHEPrUM 3apsyKEHHOTO0 KOHJEHCATopa B HEPTHUIo
U3ITy4YEHHs CBETOINOAA.

W3yyeHnue npoTeKkaHus TOKa B LIENH, COJAEpKAILEl KOHIEHCATOP.

Pacnipenenenue pasHOCTH NOTEHUIMANIOB (HAMPSDKEHUS) MIPU MOCIEA0BATEIbHOM
COEIMHEHUH KOHJIEHCATOPOB.

HccnenoBanue pa3psaia KOHAEHCATOpA Yepe3 pe3ucTop.

Tema 2. Ilocmoannwlit 31eKmpuyuecKuil mox.

Cuia toka. [TocTosiHHBIN TOK.

VYcmoBust CyIIeCTBOBAaHUSI MOCTOSIHHOTO JJIEKTPUYECKOTO TOKa. McTouHMKH
toka. Hampsokenue U u DJ1C &.

3akod OMa JJ1sl ydacTKa [eMu.

DNEKTPUYECKOE COMPOTHUBIICHHE. 3aBUCUMOCTbH COIPOTHUBIIEHHSI OJHOPOIHOIO
IPOBOJHMKA OT €ro JUIMHbI M IUIOIIAAM IIONEPEYHOrO CEYEHHUs. Y JENbHOE
CONPOTHBJICHUE BEILIECTBA.

[locnenoBaTenpHOE, MapAJLIEIBbHOE, CMENIAHHOE COECIMHEHUE IPOBOJIHHUKOB.
Pacuér pa3BeTBnéHHbIX dekTpuueckux meneil. [Ipasuna Kupxroda.

Pabora anekrpuueckoro Toka. 3akoH Jxoymns—Jlenna.

MONIHOCTE 3JIEKTPUYECKOTO TOKA. TerioBas MOLIHOCTb, BbIAEIsEMas Ha
pe3ucrope.

OJIC n BHYTpEHHEE CONPOTHUBIIEHUE MCTOYHMKA TOKA. 3aKOH Oma ISl IOJIHOU
(3aMKHYTO#) dJeKTpuueckod 1enu. MomHocTh HUCTOYHHMKAa ToKa. KopoTkoe
3aMbIKaHHE.

KonzencaTop B ienu NOCTOSTHHOTO TOKA.

TexHuueckue yCTpOMCTBA U TEXHOJIOTUYECKUE IIPOLIECCHI:  aMIIEPMETP,
BOJIBTMETP, PEOCTAT, CYETUMK JIEKTPUUECKON IHEPTUU.

16



Jlemoncmpayuu.

M3mepeHre CUibl TOKA U HAIIPSKEHUS.

HccnenoBanre 3aBUCUMOCTH CUJIBI TOKA OT HAIPSDKEHUS JUIsl pE3UCTOPA, JTaMIIbl
HAKAJIMBAHMS U CBETONOAA.

3aBUCUMOCTh COIIPOTUBJICHUS LWIMHAPUYECKUX IPOBOAHUKOB OT JUJIMHBI,
IUIOLIAHN MOMEPEYHOr0 CEUEHUS U MaTepuaa.

HccnenoBanue 3aBUCHMOCTH CHJIBI TOKa OT CONPOTHUBJIEHUS MPU MOCTOSHHOM
HaIpPSHKCHUH.

[Ipsmoe n3mepenne DJ1C. KopoTkoe 3aMbpIkaHME raJbBaHUUYECKOIO AJIEMEHTA U
OLICHKA BHYTPEHHETO CONPOTUBIICHUS.

Crioco06bI coemnHeHus] ICTOYHUKOB Toka, DJIC Gartapeii.

HccnenoBanre pa3HOCTH MOTEHIMATIOB MEXAY MOJIOCAMH MCTOYHHKA TOKA OT
CHJIBI TOKA B LIEIIN.

Yuenuueckuit sxkcnepumenm, nabopamopnoie padomol, nPAKMUKyMm.

HccnenoBanye CMEMIAHHOTO COEAMHEHUS PE3UCTOPOB.

N3mepeHne yaenbHOro CONPOTUBIEHUS TPOBOIHUKOB.

HccnenoBanre 3aBUCMMOCTM CHJIBI TOKA OT HAaNpsSDKEHUS Ui JIaMIIbl
HaKaJIMBAHUS.

VYBenuueHue npesena u3MepeHus amrnepmeTpa (BoJbTMETPa).

N3mepenne O/1C 1 BHYTPEHHETO CONPOTHUBIIEHUS HCTOYHUKA TOKA.

Hccnenosanne 3aBucuMoct J/[C ralbBaHUUECKOTO AIEMEHTA OT BPEMEHU IPU
KOPOTKOM 3aMbIKaHHUU.

HccnenoBanre pa3HOCTH MOTEHIMAIOB MEXAY IMOJOCAMH MCTOYHHKA TOKA OT
CHJIBI TOKA B LIEMN.

HccnenoBanre 3aBUCUMOCTH TOJIE3HOW MOILIHOCTH MCTOYHMKA TOKA OT CHJIbI
TOKaA.

Tema 3. Toku 6 pa3uunvix cpeoax.

OJIEKTpUYECKAasi ~ MPOBOAUMOCTH  PA3JIMYHBIX  BEIIECTB.  DJIEKTPOHHAS
IIPOBOAUMOCTD TBEPABIX METAJLIOB. 3aBUCHMOCTH COINPOTUBIEHUS METAIOB OT
TeMriepaTypbl. CBEpXIPOBOAUMOCTb.

DneKkTpudecKnid TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpoBOIHUKMY. CobGcTBeHHas u IIpUMECHAast IPOBOJIMMOCTh
noJIynpoBOJHUKOB. CBoiicTBa p—N-niepexoa. [1omynpoBoIHUKOBBIE TPUOOPHI.

DJIEKTPUYECKUIT TOK B JJIEKTPOJIHMTAX. OJICKTPOJIUTHUYECKAs IUCCOLUAIIUA.
Onektponus. 3akoHsl Dapajes s AIEKTPOIH3a.

DneKTpUYeCcKUid TOK B razax. CaMOoCTOSITENbHBIN U HECAMOCTOSITETIbHBIN pa3ps/I.
Paznuunble TUIIBI caMOCTOSATENBHOTO pa3psaaa. Monnus. [lima3ma.

TexHuueckue yCTpPOWCTBA U IMPAKTUYECKOE IIPUMEHEHUE: Ta30pa3psiaHbIe
JaMIIbI, JJIEKTPOHHO-Iy4YeBas TpPyOKa, TOJYNPOBOJHUKOBBIE TMPUOOPHI: IHUO,
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TPaH3UCTOP, (HOTOAUO/, CBETOAMOA, T'aJIbBAaHUKA, pa(UHUPOBAHUE MEAH, BBIIJIABKA
IIFOMUHUSA, HIEKTPOHHAs MUKPOCKOIIHS.

Hemoncmpauuu.

3aBUCUMOCTD COIPOTUBIICHUS METAJLUIOB OT TEMIIEPATYPHI.

IIpOBOIMMOCTB DJIEKTPOIUTOB.

3akoHsl 3ekTposm3za dapazes.

W ckpoBoii paspsia M NPOBOJAUMOCTb BO3yXa.

CpaBHEHHE MPOBOIMMOCTH METAJIIOB ¥ NOJYIPOBOJHUKOB.

ORHOCTOPOHHSSI MPOBOAUMOCTD JTUO/A.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomut, npaKmMuKym.

HaOmronenue smexkTpoiusa.

N3mepenue 3apsiia OJHOBAJIIEHTHOTO MOHA.

HccnenoBanre  3aBUCUMOCTH  CONPOTHUBIIEHUS ~ TEPMOPE3UCTOPA  OT
TEMIIEpaTyphl.

CHsATHE BOJBT-aMIIEPHON XapAKTEPUCTHKHU AUOJA.

Pu3n4ecKuil NPaKTUKYM.

CrocoObl n3MepeHnsi GU3NYECKUX BEIMYMH C MCIOJIb30BAHMEM aHAJIOTOBBIX U
U(GPOBBIX H3MEPUTENBHBIX NPUOOPOB M KOMIIBIOTEPHBIX JATYUKOBBIX CHCTEM.
AOCOIOTHBIE U OTHOCUTENbHBIE MOTPEIIHOCTH HM3MEPEHUN (PU3NYECKUX BEIUYUH.
OneHka rpaHul NOTPEIIHOCTEN.

[IpoBeneHHE  KOCBEHHBIX  M3MEPEHUM,  MCCIENOBAaHUM  3aBUCUMOCTEU
(Gu3MUEeCKUX BEJIMYMH, MPOBEpKa NPEIJOKEHHBIX THUIOTe3 (BBIOOp U3 pador,
OINKCAaHHBIX B TEMAaTHUECKUX pazfiesiax «YUEeHUUYECKUI IKCIIEPUMEHT, JJaOopaTOpHbIE
paboThI, MPAKTHKYM).

MexnpeaMeTHbie CBA3M.

N3yuenue kypca ¢puszuku yriyoaéHHoro ypoBHs B 10 kiacce oCyecTBisieTcs ¢
Y4ETOM COAEPIKATEIBHBIX MEXKIIPEAMETHBIX CBA3€H C KypcaMud MaTe€MaTHKH,
OMONOTHH, XUMHH, TeoTpadyu U TEXHOJIOTHUH.

Mesicnpeomemmnvie noHamus, C6A3AHHbBIE C U3YYCHUEM MEMOO008 HAYUHO20
nO3HaHuA: SIBIICHWE, HAay4yHbId (akT, rumnoresa, (usmyeckas BeIUUYMHA, 3aKOH,
Teopusi, HaONMIOJIEHWEe, OSKCIEPUMEHT, MOJIECIUPOBAHUE, MOJAECNb, H3MEPEHHE,
MOTPENTHOCTH U3MEPECHHM, U3MEPUTEIIbHBIE TPUOOPHI, I pOoBast 1adbopaTopusl.

Mamemamuka: penieHue cCucTeMbl ypaBHeHui. JIuHeitHas ¢yHKms, mapadoda,
runepOona, ux Tpadukud M cBoiicTBa. TpuroHomeTpuyeckue QyHKIUU: CHUHYC,
KOCHUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUUECKOE TOXAECTBO. BekTopsl
U UX MPOEKUUU HAa OCH KOOPAUHAT, CI0KEHHE BEKTOPOB.

Buonozusa: mexannueckoe IBWKEHUE B KUBOW mpupoze, nuddysus, ocMmoc,
TEIUIOOOMEH JKMBBIX OPTraHMW3MOB, TEIJIOBOE 3arps3HEHUE OKpY’KaIoLEH cpenpbl,
yTWIN3alusl OUMOOPraHMYECKOro TOIJIMBAa ISl BBIPAOOTKM  «TEIUIOBOM» H
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AIEKTPOIHEPTHUH, ITOBEPXHOCTHOE HATSIKEHUE W KANWUIAPHBIE SBJICHUS B MPUPOJE,
AIIEKTPUYECKUE SIBJIEHUS B KUBOM IPUPOJIE.

Xumua: TACKPETHOE CTPOCHUE BEIIECTBA, CTPOEHUE aTOMOB U MOJIEKYJI, MOJIb
BEILIECTBA, MOJISIpHAas Macca, IOJy4YeHHUE HAHOMATEepUalioB, TEIJIOBBIE CBOMCTBA
TBEPABIX TEJ, KUJIKOCTENM WU Ta30B, JKUJIKUE KPUCTAJUIbI, JJIEKTPUYECKHE CBOWCTBA
METAJUIOB,  JJIEKTPOJIMTHYECKAss  JUCCOLMAlMs,  TajlbBaHUWKA,  AJIEKTPOHHAA
MUKPOCKOITHSI.

TI'eozpaghua: BnaxHOCTh BO3AyXa, BETPBI, 0APOMETP, TEPMOMETP.

Texnonozcusa: npeoOpa3oBaHHe ABMKCHUN C HCIOJIB30BAHUEM MEXAHU3MOB,
y4€T CYXOro M *KHUIKOTO TPEHUSI B TEXHHUKE, CTATUYECKHUE KOHCTPYKIUU (KPOHIITEHH,
peméryaTble KOHCTPYKLHH), HMCIOJIb30BAHUE 3aKOHOB COXPAHEHUS MEXaHUKHA B
TE€XHUKE (TUPOCKOII, BOAOMET U IPYTHUE), IBUTATEIb BHYTPEHHETO CrOpaHusl, NapoBast
TypOuHa, OBITOBOM  XOJOJWUJBHUK, KOHJIUIIMOHEpP, TEXHOJOTHUU IOJyYEHUs
COBPEMEHHBIX MAaTE€pUaJIOB, B TOM YHWCJIE HAHOMATEPHAIOB, U HAHOTEXHOJOTHH,
AIIEKTPOCTATUYECKasl 3allUTa, 3a3eMJICHHE 3JIEKTPONpHOOpOB, TrazopaspsIHbIC
JIaMIIbl, TOJTYITPOBOIHUKOBBIE TPUOOPHI, TAIbBAHUKA.

11 KIIACC

Paznen 4. DaekTpoauHaAMMKA.

Tema 4. Macnummnoe noe.

B3auMopeiicTBuE MOCTOSTHHBIX MAarHUTOB U IIPOBOJHHUKOB C TOKOM. MarauTHoe
nose. Bekrop mMarHuTHOM MHAYKUMHU. [[puHOMN Cynepno3uivu MarHUTHBIX IOJIEH.
JIMHMY MarHUTHOW MUHAYKIIHH.

MaruuTtHoe MoJsie MPOBOAHHMKA C TOKOM (MPSMOro TMPOBOJHUKA, KAaTYIIKU U
KpyroBoro Butka). OneIT Jpcrena.

Cuna AmMnepa, €€ HanpaBJICHUE U MOYJIb.

Cuna JlopeHia, €€ HanpaBJIe€HUE U MOIYJIb. J[BUKEHUE 3apSyKEHHOM YacCTHUILIbI B
OJIHOPOJTHOM MarHuTHOM nosie. Pabora cunsl Jlopenua.

MarnauTHoe nose B BemecTse. DeppoMarHeTuk, rnapa- U 1naMarHeTUKH.

TexHU4ecKue YCTpOMCTBA W TEXHOJOTMYECKHE IMPOLECCHI: IPUMEHEHUE
MOCTOSIHHBIX MarHuTOB, AJIEKTPOMArHUTOB, TECTEP-MYJIbTUMETP, AJIEKTPOJIBUTATEND
SAxo0u, yCKOpUTENH 3JIEMEHTAPHBIX YaCTHII.

Hemoncmpayuu.

KapTtuna nuHMI MHIYKIIMM MarHUTHOTO I0JIS [TOJIOCOBOTO U TIOJIKOBOOOPAa3HOTO
MOCTOSIHHBIX MAarHUTOB.

KapTuHa nuHui MarHuTHOM MHAYKIIUU TOJIA AJTMHHOTO MPSIMOTO MPOBOJIHUKA U
3aMKHYTOT'O KOJIbLIEBOTO MPOBOJAHHUKA, KATYIIKH C TOKOM.

B3anmonencTBue 1ByX NPOBOJIHUKOB C TOKOM.

Cuna Ammnepa.
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JenctBue cuibl JIopeHIia Ha MOHBI AJIEKTPOJIUTA.

Habnronenue nBM>KEHUS My4YKa 3JIEKTPOHOB B MArHUTHOM ITOJIE.

[TpuHLIUI TEHCTBUS SIEKTPOUZMEPUTEIHLHOTO TPUOOpa MarHUTOAIEKTPUIECKON
CUCTEMBI.

Yuenuueckuii sxcnepumenm, navopamopnuie padomul, npAKMUKyMm.

HccenenoBanre MarHUTHOTO TTOJIS1 TOCTOSIHHBIX MAarHUTOB.

HccnenoBanue cBONCTB eppOMarHeTUKOB.

HccenenoBanne neMCTBUSI MOCTOSIHHOTO MAarHWTa Ha PaMKy € TOKOM.

N3mepenue cuibl Ammepa.

M3y4yenue 3aBUCUMOCTH CHJIbI AMIIEpA OT CHIIBI TOKA.

Onpenenenne MarHUTHOW UHIYKIUYA HA OCHOBE U3MEPEHUS CUIIBI AMIIEpa.

Tema 5. dnexmpomacHumnas uHOYKyus.

SIBneHne  BIEKTPOMAarHUTHOM MHAYKIUH. [IOTOK BEKTOpa MAarHUTHOM
naaykuun. OJIC wuHAYKOMU. 3aKOH »JJNEKTpoMarHuTHOW wuHAyKiun Dapanes.
Buxpesoe snektpuueckoe nose. Toku Dyko.

OJIC uHAYKIIMM B IPOBOJIHUKE, IBUKYIIIEMCSI B OJTHOPOJHOM MAarHUTHOM MOJIE.

[IpaBuio Jlenua.

NupyktuBHOCTh. KaTylllka WHIYKTUBHOCTH B LENM IOCTOSHHOTO TOKA.
SBnenune camonnaykuuu. I1C caMOUHIYKIINH.

DHEeprus MarHUTHOTO TOJISI KATYIIKHA C TOKOM.

DJIEKTPOMAarHUTHOE TOJIE.

TexHuyeckue ycTpomucTBa U TEXHOJIOTUYECKHE MPOIIECCHl: MHAYKIIMOHHAS T1€Yb,
COJIEHOM/I, 3alIUTa OT JNEKTPU3ALMHU TEJI MPU IBUKCHUU B MATHUTHOM TI0JIE 3€MJIU.

Hemoncmpauuu.

HaOGmronenne ssBjieHUs 3JIeKTPOMArHUTHOW WHTYKITUH.

UccnenoBanne 3aBucumoctd IJC MHAYKIMH OT CKOPOCTH HM3MEHEHUS
MarHUTHOTO ITOTOKA.

[IpaBuiio Jlenna.

[Tamenrie MarouTa B aTlOMUHUEBOM (MEIHOM) TpyOe.

SIBneHne cCaMOMHAYKIIUH.

Uccnenosanne 3aBucumoctd ID/IC caMOMHAYKIIMM OT CKOPOCTH H3MEHEHUS
CHJIBI TOKA B IICTIH.

Yuenuueckuii skcnepumenm, navopamopnsie padomul, npAKMUKYM.

HccnenoBanue siBICHUA 3JICKTPOMArHUTHON MHIYKIIWH.

OnpeneneHne MHAYKIUU BUXPEBOIO MArHUTHOTO TOJISL.

HccnenoBanue siBIEHUS CAMOMHIYKIIHH.

COopka MoJIenu JIEKTPOMArHuTHOTO TeHepaTopa.
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Pa3nea 5. KoJsie0anus v BOJIHBI.

Tema 1. Mexanuueckue Konebanus.

Kome6arenpHas cuctema. CBOOOIHBIC KOJICOAHMUS.

["apmonnueckue kojeOanusa. KuHemaTHueckoe W JIMHAMUYECKOE OIHMCaHUE.
DHepreTuyeckoe OMMCcaHHuE (3aKOH COXpPAHEHHUS MEXaHHMYEeCKOW 3Hepruu). BwiBon
JTUHAMUAYECKOTO OMHCAHHUS TapPMOHHYECKHX KOJEOAHWH W3 HUX JSHEPTEeTHYECKOTO U
KMHEMaTHYECKOI'O OMMCAHMUS.

Amrmntyaa u ¢aza konebanuil. CBSI3b aMIUTUTYIbl KOJICOAHMH HMCXOHOM
BEJINYMHBI C aMIUTUTYJJaMU KOJICOaHHM €€ CKOPOCTH U YCKOPEHHUS.

[lepuon u wyactota KojeOanuid. Ilepron ManbiX CBOOOJHBIX KOJeOaHUN
MaTeMaTU4ecKoro MadtHuka. llepuon CcBOOOIHBIX KOJI€OAHUM MPY>KUHHOTO
MasITHUKA.

[Tonarue o 3aryxarommx KoneOaHusx. BeiHyX)neHHbIe koyieOanus. Pe3oHaHc.
Pe3onancHass kpuBas. BiusHue 3aTyxaHuss Ha BHJ PE30HAHCHOW KPUBOM.
ABTOKOJICOQHUS.

TexHuyeckue yCTpOMCTBA U TEXHOJOTMUECKHE MPOLECChl: METPOHOM, YacChl,
Kaudelid, My3bIKaJIbHbIE HHCTPYMEHTHI, ceiicMorpad.

Jlemoncmpayuu.

3anuch K0Jie0aTeIbHOTO IBUKEHUS.

Habnrogenne HE3aBUCUMOCTH MepHUoAa MajibIX KOJEOAHWM Ipy3a HA HUTH OT
aAMILUTATY/IBI.

HccnenoBanne 3aTyxarolmux KojaeOaHUW M 3aBUCUMOCTH MEPUOJIa CBOOOIHBIX
KOJICOAHHI OT COTPOTHUBIICHHUS.

HccnenoBanne KkonebaHWil Trpy3a Ha MAaCCUBHOW TIPYXHUHE C IEJIBIO
dhopmMupoBaHUsI PEICTABICHUN 00 UICATBHON MOJIENN MPYKMHHOTO MasiTHUKA.

3aKOH COXpaHEHUs SHEPIUU NIPU KOJICOAHUSIX Tpy3a Ha MPYKUHE.

HccnenoBanrie BRIHYKICHHBIX KOJIEOaHUIA.

HabGmronenue pezoHanca.

Yuenuueckuii 3xcnepumenm, 1ab6opamopnvie padomaol, nPAKMUKYM.

N3mepenne mnepuoaa CBOOOAHBIX KOJEOAHWM HUTIHOTO U MPYKUHHOTO
MasITHUKOB.

N3y4yenune 3aKOHOB JBMIKEHUS TeJla B XOJI€ KOJIeOaHU Ha yIIPYTOM IOIBECE.

N3yueHne NBUKEHUS HUTSHOTO MasiTHUKA.

[IpeobpazoBaHue SHEPTUU B IPYKUHHOM MasiTHUKE.

NccnenoBanrie yObIBaHMS aMILTUTYAbI 3aTyXalOIIUX KOJICOAHUH.

HccnenoBanne BoIHYXICHHBIX KOJICOAHUI.
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Tema 2. Inexkmpomaznummnule Kojiedanus.

KoneGatenbupiii  koHTyp. CBOOOAHBIE 5SIEKTPOMAarHUTHBIE KoOJIeOaHHUS B
ujeanbHOM KonebaTenbHOM KoHType. Dopmyna Tomcona. CBsi3b aMILUIUTYIBI 3apsia
KOHJIEHCATOpa C aMIUIUTY/I0M CHIIBI TOKa B KOJIe0aTeTbHOM KOHTYPE.

3aKOH COXpaHEHMs SHEPTUU B UJI€aTbHOM KOJIE0ATEIIbHOM KOHTYpE.

3aTyxaronime ANEKTPOMArHUTHBIE KoJIeOaHms. BrinyX1eHHbBIC
AIIEKTPOMATrHUTHBIE KOJIEOAHUS.

[lepemeHHBII TOK. MOIIHOCTH MEPEMEHHOTO TOKA. AMIUIUTYJHOE U
JNEUCTBYIOLIEE 3HAUYEHHME CHJIbI TOKa M HANpsDKEHUS TpH  pa3iuyHoi  (dopme
3aBUCHMOCTH MEPEMEHHOTO TOKA OT BPEMEHH.

CHuHycOMIAIbHBIA TEPEMEHHBIA TOK. Pe3ncrop, KOHIAEHCAaTOp M KaTyllka
WHIYKTUBHOCTH B LENH CUHYCOWJAIBHOTO IMEPEMEHHOTO TOKA. Pe30HaHC TOKOB.
Pe3oHaHc HanpsikeHui.

WUneanpupiii  Tpanchopmarop. IlpomsBoactBo, mnepenaya u noTpeOsIeHHE
IIEKTPUYECKOU SHEPTHH.

DKOJIOTMYECKME PUCKA TpH TPOU3BOACTBE 3JeKTpodHepruu. KynbTypa
WCITOJIb30BAHUS AJIEKTPOIHEPTUU B IOBCETHEBHOM KU3HHU.

TexHU4ecKue yCTpPOMCTBA M TEXHOJOTHYECKHE ITPOLIECCHI: JJIEKTPUUYECKUN
3BOHOK, F€HEPATOP MEPEMEHHOIO TOKA, TMHUH JIEKTponepe1ay.

Hemoncmpauuu.

CB0OOOHBIE AIEKTPOMAarHUTHBIE KOJIEOAHUSI.

3aBUCUMOCTh YaCTOThl CBOOOJIHBIX KOJEOAHWI OT MHAYKTHMBHOCTH U E€MKOCTHU
KOHTYpa.

OcuIorpaMMbl 3J1EKTPOMAarHUTHBIX KOJeOaHUH.

['eHeparop He3aTyXarOLIKX JIEKTPOMArHUTHBIX KOJIEOAHU.

Mopenb 3IeKTPOMAarHuTHOTO TeHEepaTopa.

BbIHyXI€HHbIE CHHYCOUJAIbHbBIE KOJICOaHMUS.

Pe3ucrop, kaTymka THAYKTUBHOCTH M KOHJIEHCATOP B LIENH IEPEMEHHOIO TOKA.

Pe3oHanc 1npu DOCIENOBATENIBHOM COEIMHEHHWH PE3UCTOpa, KATYLIKH
WHIYKTUBHOCTH M KOHAEHCATOPA.

Y cTpoicTBO M MPUHIIMI A€UCTBUS TpaHChopMaTopa.

Mopnens TMHUH 3JIEKTPONEPEIayu.

Yuenuueckuii skcnepumenm, nadbopamopnsie padomul, npaKmMuKym.

N3yuenne Tpanchopmaropa.

HccnenoBanre MEpEMEHHOIO TOKa Yepe3 IMOCIeN0BAaTEIbHO COEAUHEHHBIE
KOHJIEHCATOp, KaTyIIKy U PE3UCTOP.

Habmroienue 31eKTpOMarHiTHOTO Pe30HaHCa.

HccnenoBanue paboThl HICTOYHUKOB CBETA B LIETIH IEPEMEHHOTO TOKA.
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Tema 3. Mexanuueckue u 31eKmpoOMazHUMHbLE G0JIHbI.

MexaHnuueckue BOJHBI, YCIOBHS UX pacnpocrpaHeHud. [lomepeunsle u
IPOJOJIbHBIE BOJIHBL. Ilepmona, CKOpPOCTh pacnpoCTpaHEHHUs W JJIMHA BOJIHBI.
CBolicTBa MEXaHMUYECKHUX BOJH: OTpaX€HUE, IPeIOMIIEHUE, UHTep(epeHIus u
nudpaxims.

3Byk. CropocTh 3ByKa. [ poMkocTh 3ByKa. Beicota ToHa. TemOp 3ByKa.

[ITymoBOE€ 3arpsi3HEHHE OKPYKAIOIIEN CPEIBL.

DONEeKTPOMAarHUTHHIE BOJIHBI. YCJIOBHUS M3IY4YEHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3aumnast opreHTalus BEKTOPOB B AJIEKTPOMAarHUTHOW BOJIHE.

CBOMCTBa AJIEKTPOMATHUTHBIX BOJIH: OTPaXKEHUE, NIPEJIOMJICHUE, MOJISIpU3aLns,
uHTepdepeHus u qudpaxus.

[IIkana 3JI€KTPOMarHUTHBIX BOJH. [IpuMeHEHHE >JIEKTPOMAarHUTHBIX BOJH B
TEXHUKE U OBITY.

[IpyHIMIIBI pagUOCBA3H U TeNeBUACHUA. Paguonokanus.

DNEKTPOMarHUTHOE 3arpsi3HEHUE OKPYKAOLIEH CpeJIbI.

TexHUYecKue yCTpOWCTBA MW MPAKTHYECKOE NPUMEHEHHUE: MY3bIKalbHbIC
WHCTPYMEHTHI, pajap, paAuolpUEMHUK, TEJIEBU30p, aHTeHHA, TeraedoH, CBU-neus,
YJIBTPa3BYKOBasl JUArHOCTHUKA B TEXHUKE U MEIUIIMHE.

Jlemoncmpayuu.

OOpa3zoBaHuE U pacpOCTPaHEHUE MTONEPEUYHBIX U MPOJOIbHBIX BOJIH.

Koneobiromeecs Ten0 Kak HCTOYHHK 3BYKA.

3aBUCUMOCTB JJIMHBI BOJIHBI OT YaCTOThI KOJIEOAHUH.

Habmoienue oTpakeHus U NpeIoMIICHUSI MEXaHUYECKHUX BOJIH.

Hab6mronenue uatepdepennnu u audpakiini MEXaHUIECKUX BOJIH.

AKYCTHYECKHUIN PE30OHAHC.

CBoiiCTBa yNbTpa3ByKa U €ro NpUMEHEHNE.

HaGmroieHue CcBsI3U TPOMKOCTH 3ByKa W BBICOTBI TOHAa C aMIUIMTYAOH U
4acTOTON KoseOaHuil.

HccnenoBanre CBOWCTB 3JEKTPOMArHUTHBIX BOJIH: OTPAXKEHUE, MPEJIOMIICHHUE,
noJisipu3anus, IMppakuus, UHTEpPEpeHIIHs.

Oo6HapyxeHue nHYPaKpacHOTO U yIbTPAPUOTIETOBOTO U3ITYUCHUM.

Yuenuueckuii s3xcnepumenm, nadopamopnuie padomul, nPAKMUKyMm.

N3ydyeHne napaMeTpoB 3ByKOBOU BOJIHBI.

N3yuyenue pacpocTpaHeHHs 3BYKOBBIX BOJH B 3aMKHYTOM MPOCTPAHCTBE.

Tema 4. Onmuka.

[IpsiMoIMHEHOE pacHpOoCTpaHEHHE CBETa B OJHOpoAHOW cpexae. Jlyd csera.
To4YeuHbIN HCTOYHUK CBETA.

OTtpaxkeHue cBeTa. 3aKOHbI oTpaxkeHusi cBera. [locTpoeHue uz00pakeHUl B
wiockoM 3epkane. Cepudeckue 3epkana.
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[Ipenomnenue cBera. 3aKOoHbI MPEJOMIIEHUSI CBeTa. AOCOJIOTHBINA MOKA3aTENb
npesnomieHusi. OTHOCUTENbHBIM IOKa3aTeslb NpesnoMiaeHus. [I0CTOSHCTBO 4acTOTHI
CBETA U COOTHOLICHUE JUIMH BOJIH IIPU NEPEXOJAE MOHOXPOMATUUYECKOTO CBETA YEPE3
IpaHUILy pa3zena IByX ONTUYECKUX CPE/I.

Xox nydeit B mpusme. Jlucniepcusi ceera. CioxkHbIl cocTaB Oenoro ceera. L{Ber.

[TomHOe BHYTpeHHEe OTpakeHue. lIpenenbHblii yroa MOJHOTO BHYTPEHHETO
OTPaKECHMUS.

Cobuparome u paccerBaromue JuH3bl. ToHKas iauH3a. POKYyCHOE pacCTOSTHHUE
U ONTHYECKasi CUJIa TOHKOM JMH3bI. 3aBUCHUMOCTb (POKYCHOTO PACCTOSIHUS TOHKOMU
chepudecKkoil IMH3bI OT €€ TeOMETPUM U OTHOCUTEIILHOTO MTOKa3aTelis MPEIOMIICHHUS.

@opmyiia TOHKOW JIMH3BL. Y BEIMYEHHUE, 1aBAEMOE JIMH30M.

X0 jy4a, IPOLIEALIECTO JIMH3Y MOJ IPOU3BOJIBHBIM YIJIOM K €€ TJIaBHOU
ontuuecko ocu. IlocTtpoeHue wu300pakeHUNM TOYKHM U OTpe3ka NpsIMOM B
COOMPAIOIINX U PACCEUBAIOIINX JIMH3AaX U UX CUCTEMAX.

Ontuueckue npubopsl. Paspemaromas cnocoOHOCTh. ['na3 kak onTuyeckas
CUCTEMA.

[Ipenenbl NPUMEHUMOCTH T€OMETPUYECKON ONITUKH.

BonnoBas ontuka. MHTepdepenuus ceera. KorepeHTHble UCTOYHUKHU. Y CIOBUSA
HAOJI0JIEHUS] MAaKCUMyMOB 1 MUHHUMYMOB B MHTEP(PEPEHIIMOHHON KapTUHE OT JBYX
KOT€PEHTHBIX HCTOYHUKOB. [IprMepbl KilacCuYecKux MHTEPPEPEHIIMOHHBIX CXEM.

Hudpakuus cera. Judpakuronnas pemérka. Y ciioBue HaOMIOACHUS TTTaBHBIX
MaKCUMyMOB MpHU TMaJ€HUA MOHOXPOMATHYECKOTO CBE€Ta Ha JU(PaAKIMOHHYIO
PELIETKY.

[Tonsapu3zanus ceera.

TexHuyeckrue yCTpOMCTBA M TEXHOJOTMYECKHME MPOLECCHI: OYKH, JIyIa,
nepucKkon, QoTtoamnmnapaT, MHKPOCKON, IMPOEKUWOHHBIN anmnapar, MTPOCBETIICHUE
OITUKH, BOJIOKOHHAs ONTHKA, TU(PpaKklIMOHHAs periéTKa.

Jlemoncmpayuu.

3aKOHBI OTPAKEHUS CBETA.

HccenenoBanne npesioMIIEHAs CBETA.

HabGnrogenue noJHOro BHyTPEHHETO OoTpakeHus. Mozenb CBETOBOIA.

HccenenoBanne X0a CBETOBBIX ITYYKOB Yepe3 IIIOCKOIAPAJUIENIbHYIO TIIIACTUHY
U IPU3MY.

HccnenoBanre CBONCTB M300paKEHUH B JIMH3aX.

Mogenu MUKpPOCKOITA, TEJIECKOIIA.

HaGmronenue natepdepeHinm ceera.

HabmoieHue 1BETOB TOHKUX IMJIEHOK.

Hab6mronenune nudpakxium ceera.

N3yuenue nuppakiinoOHHON perETKY.

Hab6mogenue nupakimoHHOTO CIIeKTpa.
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HabGnronenue nucnepcuu ceera.

HaOnronenue nosisipuzaliuu CBETA.

[TpumeHeHre moIAPOUIOB IS U3YUYCHHSI MEXaHMUECKUX HAIPSKECHUH.

Yuenuueckuii skcnepumenm, nadopamopnsie padomul, npaAKMUKYM.

N3mepenune nokaszaTess mMpeJoMIICHUs CTEKIIA.

HccnenoBanue 3aBUCUMOCTH (POKYCHOT'O PACCTOSIHUS OT BelllecTBa (Ha MpUMepe
KUJIKUX JIMH3).

N3mepenne PoKyCHOTO PaCCTOSIHUS PacCEUBAIONTUX JIMH3.

[Tonyyenue n300paxkeHusi B CUCTEME U3 IIOCKOTO 3epKaja U JTMH3bI.

[Tonyyenue n300paxxeHusi B CUCTEME U3 JIBYX JIMH3.

KoHcTpynpoBaHue TeIeCKOMUYECKUX CUCTEM.

Hab6mronenune nudpaxuu, nHTep)EepeHIINN 1 TTOJISIPU3AITIN CBETA.

N3yuyeHue nonispusaiuu cBeTa, OTPaKEHHOTO OT MOBEPXHOCTH JIUAJICKTPHUKA.

N3yyenue nHTEpPEpEeHIINY JIA3EePHOTO U3IIYYCHHS Ha IBYX IIEIISX.

HaGmronenue nucnepcun.

HaOmronenue u ucciaegoBanue qu(ppakiinOHHOTO CIIEKTpa.

N3Mepenune I1rMHbI CBETOBOUM BOJIHEI.

[TonydyeHue cnekTpa HU3Iy4EHHUS CBETOAMOJIa MPHU IMOMOIIU JUPPAKITMOHHON
PELIETKMY.

Pa3nesn 6. OCHOBBI CIeIHAJIBHON TEOPUH OTHOCUTEILHOCTH.

['paHuIbl TPUMEHUMOCTH KJIACCUYECKOW MeXaHWKHU. ITocTynarsl cnenuanbHON
TEOPHUH OTHOCUTEIIBHOCTH.

[IpocTpancTBeHHO-BpeMeHHOM uHTepBall. [IpeodpazoBanus Jlopenua. YciaoBue
NPUYUHHOCTU. OTHOCHUTENBHOCTh OJIHOBPEMEHHOCTH. 3aMEJICHHE BpPEMEHH U
COKpAILIEHHUE JJIHBI.

DHeprus U UMIYJIbC PEIATUBUCTCKON YaCTUIIBI.

CBs13p Macchl ¢ SHEPrHEW M MMITYJIBCOM PEJIATUBUCTCKON YaCTHUIBI. DHEPIHs
MIOKOSI.

TexHHUYecKue YCTPOMCTBA W TEXHOJOTMYECKHE TMPOIECChl: CITyTHUKOBBIE
MPUEMHHKHU, YCKOPUTEH 3aPSIKEHHBIX YaCTHLL.

YyeHn4eckuii IKCIIEPUMEHT, JTabopaTopHbIe PaObOTHI, MPAKTHKYM.

OnpeneneHne UMITYJIbCa U SHEPTUH PEISITUBUCTCKUX YacTHll (1o GoTorpadusim
TPEKOB 3apPS>KEHHBIX YACTHUI B MATHUTHOM T10JIE).

Paznen 7. KBantoBas ¢usuka.

Tema 1. KopnycKyaapHo-601H0801 0YaIu3M.

PaBHOBecHOE TerioBOe u3JIydeHUE (U3JIydeHHUE aOCONIOTHO YEPHOro Teja).
3akoH cmenienus: Buna. 'unore3a [1nanka o kBaHTax.

@DOTOHBI. DHEPTHUS U UMITYJIbC (POTOHA.
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dotoadpdexr. Onbitel A. I'. CroneroBa. 3akoHbl GoTodddexra. YpaBHEHHE
Onnmreiina ansa potospdexra. «Kpacnas rpanunay porosaddexra.

JlaBrieHue cBeTa (B 4aCTHOCTH, JaBJICHUE CBETa Ha a0COIIOTHO MOTJIONIAIOIIYIO
1 a0COJIIOTHO OTpaxkarouryto nopepxHocts). OnbiTel I1. H. Jlebenena.

BomnHoBeie cBoiicTBa yactuul. BonHbl ae bpoins. nuna BoaHbl 1e bpoina u
pa3Mepbl 00JaCTH JIOKAIU3aluy JIBIKYyLIEcs yacTulbl. KopmycKyaspHO-BOJIHOBOMI
nyanusMm. Jludpakius 2JIeKTpoHOB Ha KPUCTAIIAX.

Crnenuduka usmepeHuid B Mukpomupe. COOTHOIIEHUS HeOompeAeEHHOCTEN
['eitzenbepra.

TexHuueckue YCTpOMCTBA M TEXHOJOTMYECKHUE TIPOLIECCH: CIEKTPOMETP,
dboTosnemenT, (POTOAATUMK, TYHHEIBHBIH MHUKPOCKON, COJIHEUHas Oartapes,
CBETOJHUOI.

Jemoncmpayuu.

®doTo3(deKT Ha yCTaHOBKE ¢ IIMHKOBOM IJIACTUHOM.

HccnenoBanue 3akoHOB BHeEIIHETO (PoTodddekTa.

HccnenoBanre  3aBUCUMOCTH  COMNPOTHUBIICHUS  MOJYNPOBOJHUKOB  OT
OCBEILIEHHOCTH.

Ceeroauop.

Conneunas Oarapest.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomuol, RPAKMUKYM.

UccnenoBanue ¢poTope3ucropa.

N3mepenue nocrosinnoi [lnanka Ha ocHOBe ucciienoBanus Gotodddexra.

HccnenoBanrie 3aBUCUMOCTHY CUJIBI TOKA YEPE3 CBETOIUO]] OT HAIIPSIAKEHUS.

Tema 2. @usuka amoma.

OneITel 1O HKCCIENOBAHUIO CTpoeHUsi atoma. l[lmaHerapHass Mozenb atoma
Pezepdopna.

[Toctynatel bopa. U3nydenue u nornomieHue (OTOHOB MPHU MEPEXOAe aToMa ¢
OJIHOTO YPOBHSI DHEPTUU HA IPYTOM.

Buapl ciektpoB. CIEKTp ypOBHEM SJHEPTUH ATOMA BOJOPOAA.

CrnoHTaHHOE U BBIHYKJICHHOE U3yueHue cBeta. Jlazep.

TexHn4eckrue yCTPOMCTBA M TEXHOJOTHMYECKUE MPOLECCHl: CHEKTPaIbHbIN
aHanu3 (CIEKTPOCKOI), J1a3ep, KBAHTOBbII KOMIIBIOTED.

Hemoncmpauuu.

Mogens onbita Pezepdopaa.

HaOmronenne MMHEHYATHIX CIIEKTPOB.

YCTpONUCTBO U IEVCTBUE CYETUYNKA HOHU3UPYIOIIUX YaCTHII.

OnpeneneHue JIMHBI BOJHBI JIJA3€PHOTO U3TYUEHUS.

Yuenuueckuii sxcnepumenm, navopamopnsie padomul, nPAKMUKYM.

Habmronerre mmHEHYIATOrO CrieKTpa.

26



HccnenoBanue CreKTpa pa3peKCHHOTO aTOMapHOTO BOAOPOAAa W U3MEPEHHUE
nocTossHHON Punbepra.

Tema 3. Dusuka amomMHO20 A0PA U INEMEHMAPHBIX YACMUY,.

Hyxnonnass mozens simpa ['eiizenOepra—MBanenko. 3apsin sigpa. MaccoBoe
yucio sapa. M30Tonsl.

PagnoaktuBHOCTh. Anbga-pacnan. OJIEKTPOHHBII U TO3UTPOHHBIN Oera-
pacnan. ['amma-n3nyueHue.

3akOH pPaJAHOAKTUBHOTO pacnaaa. PaavoakTUBHBIE H30TONBI B IPHUPOJIE.
CBoiicTBa HMOHU3HMPYIOLIErO MU3JydeHHs. BiMsHHE paguoaKTUBHOCTH Ha JKUBbBIE
opranu3mbl. EctecTBenHblil pon uznydenus. Jlozumerpusi.

DHeprus CBA3U HYKJIOHOB B sijipe. SAnepubie cuibl. Jlegekt Macchl siapa.

SAnepuble peakuuu. [lenenue u cuHte3 saep. Anepusie peaktopsl. [Ipobiemsl
YIPABJISIEMOT0 TEPMOSEPHOIO CUHTE3a. DKOJIOTMYECKUE aCIIEKThl PA3BUTHS SIEPHOM
DHEPIEeTUKH.

Mertonap! perucTpaliy U UCCIIETOBAHUS DIEMEHTAPHBIX YaCTHII.

@DyHIaMEHTaJIbHbIE B3aUMOJCUCTBHA. bapHOHBI, ME30HBI U  JIEOTOHBI.
[IpencraBnenne o CranmapTHON Mozen. KBapK-TJIFOOHHAs MOJENb aIPOHOB.

®usuka 3a npeaenamu CraHgapTHOM Mojenu. TémHas marepuss U TEMHAas
DHEPIUsl.

EnuHCcTBO pU3nyeckoil KapTUHBI MUPA.

TexHuyeckue yCcTpoOMCTBA M TEXHOJIOTMYECKHUE IPOLIECCHI: JA03UMETp, KaMepa
Buinbcona, siiepHbIii peakTop, TEPMOSICPHBIN peakTop, aToMHas 6omM0a, MarHUTHO-
pe30HaHCHas ToMorpadusi.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, nPAKMUKyMm.

HccnenoBanre TpekoB 4acTHIL (110 TOTOBBIM (oTOrpadusim).

HccnenoBanue paanoakTUBHOTO ()OHA C UCTIOIb30BAHUEM JI03UMETPA.

N3ydenue noriouieHust 0eTa-4yacTUl] aTFOMUHHEM.

Pa3znes 8. JiemMeHTHI aCTPOHOMHUM U ACTPOPU3UKH.

Otanbl pa3BUTHUSl acTpoHOMUU. [IpuKiIaaiHOE W MUPOBO33PEHUECKOE 3HAYECHUE
acTpoHoMuH. [IpyMeHUMOCTh 3aKOHOB (U3UKK JIsI OOBSCHEHHUS TMPUPOIBI
KOCMHYECKHNX OOBEKTOB.

MeTtonpl aCTpOHOMHYECKUX HcciaegoBaHui. COBpEMEHHbIE ONTHYECKHUE
TEJISCKOTIIBI, PAIUOTEIIECKOIIBI, BHEATMOC(EpHas aCTPOHOMMUSI.

Bun 3B&3mHoro Heba. Co3Be3mus, sSpkue 3BE3NBI, IUIAHETHI, UX BHIUMOC
JIBUOKEHHUE.

ComHeunas cucTema.

Connne. ConHeuHasi akTUBHOCTbh. McTounuk sHepruu CostHIa U 3BE3/I.
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3BE31bI, UX OCHOBHBIE XapaKTEPUCTUKHU. J[MarpamMma «CIIEKTPAJIBHBINA KJIacC —
CBETUMOCTBY». 3BE3[bl TIJIABHOW MOCIEAOBATEIBHOCTU. 3aBUCUMOCTh «Macca —
CBETHMOCTBY» JUIS 3BE3] TJIABHOM MOCIIEIOBATEIBHOCTH. BHyTpeHHEE CTPOEHUE 3BE3 .
CoBpeMeHHbIE MPEICTABICHUS O INMPOMCXOXACHUU M dBomounu ConHua U 3BE3N.
DTalbl )KM3HU 3BE3N.

Mneunsiii Ilyte — nHama [amaktuka. [lonoxxenue m nBmxenue ConHua B
[Namaktuke. Tunel ranakTuk. PaguoranakThky U KBasapbl. UEpHBIE ABIPBI B AIpax
rajgakTHK.

Bcenennas. Pacumupenne Bceenennoil. 3akon Xa06isa. Paz0Oeranue raiaakTuk.
Teopus bonpiioro B3peiBa. PemkTOBOE M3ITyUEeHHUE.

Macmrabnas crpyktypa Beenennoii. MeraranakTuka.

Hepeménnsie mpoOaemMbl aCTPOHOMHUH.

Yuenuueckue naonwoenus.

HaGmonenust 3BE31HOTO Heba HEBOOPYKEHHBIM TIJIa30M C HCIOJIB30BAHUEM
KOMIIBIOTEPHBIX MPUIIOKEHUH JUIsl OTPEAeSICHUs MOI0KEHHUSI HEOECHBIX OOBEKTOB Ha
KOHKPETHYIO J1aTy: OCHOBHBIE C03Be3Ms1 CEBEPHOro MOJIyIIapys U IPKHUE 3BE3BI.

HabGnronenus B Teneckon JIyHbl, IIaHET, TYMAHHOCTEN U 3BE3AHBIX CKOTUICHHI.

Du3nYecKuil MPAKTUKYM.

Crioco0b! n3mepeHus: (PU3NMUECKUX BEJIUMYMH C MCIOJIb30BAHUEM aHAJIOTOBBIX U
HU(POBBIX H3MEPHUTEIBHBIX MPUOOPOB U KOMIIBIOTEPHBIX JIaTYUKOBBIX CHCTEM.
AOCOJIIOTHBIE U OTHOCHUTENbHBIE MOTPEIIHOCTH MU3MEPEHUN (PU3HUECKUX BEITUYMH.
OneHka rpaHul NOTPEIIHOCTEN.

IIpoBeneHre  KOCBEHHBIX  HM3MEPEHUW,  HMCCIENOBAaHWM  3aBUCUMOCTEU
bu3MYeCKUX BEJIMYMH, MPOBEpKa NPEIJIOKEHHBIX TUIOTE3 (BBIOOp U3 pador,
ONMMCAHHBIX B TEMAaTUYECKUX pa3ziesiaXx «YUEeHHUECKHI SKCIEPUMEHT, J1a00paTOpHbIE
paboThI, MPAKTUKYM).

O06o0maromniee MOBTOPEHUE.

O0o01IeHne W cucTeMaTH3alUsl COJIEp)KaHusl pasfenoB Kypca «MexaHHKay,
«MonekynsipHas QU3uKa U TEPMOJUHAMUKAY», «DIEKTpoauHamukay, «Konebanus u
BOJIHB», «OCHOBBI CHEIMANIBHOW TEOPUHU OTHOCUTEILHOCTHY, «KBaHTOBas (pu3HKay,
«DJEeMEHTBI aCTPOHOMUU U aCTPODUIUKI.

Ponb ¢pusnku 1 acCTpOHOMUHN B YKOHOMHYECKOM, TEXHOJIOTHUECKON, COTTMAIbHON
U 3TUYECKON cdepax NesTeTbHOCTH YEJIOBEKa, pOJib U MECTO (PM3UKU U aCTPOHOMUU
B COBPEMEHHOM  HAy4yHOM  KapTUHE  MHUpa, 3HAUYEHUE  OIKCATEIIBbHOW,
CUCTEMATU3UPYIOIEH, OOBICHUTEILHON U MPOTHOCTHYECKON (QYHKUMNA (PU3NUECKON
TEOpUH, POJb GU3UUECKON TeopuH B (POPMUPOBAHUM MPEACTABICHUN O (HPU3UUECKOM
KapTHHE MHUpPA, MECTO (PU3NYECKOM KapTHHBI MHpa B OOIIEM psIy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX IIPEACTABICHAN O IIPUPOJIE.
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Me:xnpeaMeTHbIE CBA3H.

N3yuenue kypca ¢pusuku yriyOonaéHHOro ypoBHs B 11 kiacce ocyliecTBisercs ¢
Y4ETOM COAEPKATEIbHBIX MEXKIIPEAMETHBIX CBA3€H C KypcamMud MaTE€MaTHKH,
OMOJIOrMH, XMMHH, Teorpaduu U TEXHOJIOTUU.

Mesicnpeomemmnvie nonamus, C6A3AHHbIE C U3YUEHUEM MEMO006 HAYUHO20
no3HaHUA: SBIICHUE, HAy4YHBIA (akT, TUMOTe3a, (PU3NYecKas BEIWYHHA, 3aKOH,
Teopus,, HaOMIOJIEHHWE, SKCIEPUMEHT, MOJIECIUPOBAHUE, MOJAEIb, H3MEPEHHUE,
MOTPEIIHOCTH U3MEPEHH, U3MEPUTENIbHBIE MPUOOPHI, IU(PpOBast 1abopaTopusl.

Mamemamuka: pEUICHWE CUCTEMbl ypaBHEHUH. TpPUTOHOMETPHUUYECKHE
(YHKIUM: CHUHYC, KOCHUHYC, TaHT€HC, KOTaHT€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXJIECTBO. BEKTOpBl M MX MPOEKIUU HAa OCH KOOPJUHAT, CJIOKEHHE BEKTOPOB.
[TpousBogubie 3nmeMeHTapHbIX GyHKIUi. [lpu3Haku m1om00MsS TPEyroOJbHUKOB,
OIpeiesIeHUE MIIOAAN IIOCKUX (GUryp u 00bEMa Tell.

Buonocua: »nextpuueckue sBIECHHS B JKMBOW MpHUpoOJE, KojeOaTelabHbIE
JNBWKEHUS B JKUBOM MpPHUPOJE, DSKOJOTMYECKHUE PUCKM IIpU IPOU3BOJCTBE
AIEKTPOSHEPTUH,  DJIEKTPOMAarHUTHOE  3arpsi3HEHHUE  OKPYXalolled  Cpenbl,
yIIbTPa3BYyKOBask JUArHOCTHUKA B MEAMIIMHE, ONTUYECKUE SBJICHUS B )KUBOW MPUPOJIE.

Xumua: CTpPOCHUE aTOMOB U MOJIEKYJ, KPUCTAJUIMYECKAsT CTPYKTypa TBEPIBIX
TEJ, MEXaHU3Mbl 00pa30BaHUs KPUCTAJUIMYECKON PEIIETKH, CIEKTPAJIbHBIN aHaIH3.

TI'eocpagpua: marauTHbIE TIONIIOCA 3EMIIH, 3aJI€KM MarHUTHBIX Py, POTOCHEMKaA
3eMHOI TOBEPXHOCTH, ceiicMorpad.

Texnonocusn: TPUMEHEHHE TOCTOSIHHBIX MAarHUTOB, 3JIEKTPOMAarHUTOB,
aJIeKTpoBUraTeNb SIkoOM, reHepaTrop MEPEeMEHHOI0 TOKa, WHAYKIIMOHHAs IMedb,
JIMHUM DJIEKTPOIIEpenad, 3JIEKTPOABUTaTENb, paaap, PaaHONPUEMHUK, TEIEBU30D,
aHTeHHa, Tenepon, CBY-meub, ynbTpa3BykoBas JMATHOCTMKA B TEXHUKE,
MPOCKIIMOHHBINA anmnapar, BOJOKOHHAs ONTHKA, COJIHEYHas Oarapes, CIyTHUKOBBIC
NPUEMHUKH, I€pHAsi JHEPreTUKA U DKOJIOTMYECKUE aCIIEKTHI €€ pa3BUTHS.
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I[INTAHUPYEMBIE PE3VJIbTATBEI OCBOEHU A ITPOI' PAMMBI [10 ®U3UKE
HA YPOBHE CPEJJHEI'O OBIIIEI'O OBPA3OBAHUAJIMUYHOCTHBLIE
PE3VJIbTATHI

JIMYHOCTHBIE PE3YJIbTATDI

JInuHoCTHBIE pe3yabTaTbl OCBOEHUs yueOHOTO npenMera «Dusukay JOIKHBI
OTpaxaTh TOTOBHOCTb W CIOCOOHOCTh OOYYalOIUXCSl PYKOBOACTBOBATHCS
chOpMHPOBAHHONW BHYTPEHHEW TMO3MIIMEH JIMYHOCTH, CHCTEMOW IIEHHOCTHBIX
OpPUCHTAIlMM,  TMO3UTHUBHBIX  BHYTPEHHUX  YOEXKIEHUN,  COOTBETCTBYIOUIUX
TPaJMIIMOHHBIM IIEHHOCTSM POCCHUMCKOTO OOIEeCTBa, PACIIUPEHHE KUZHEHHOIO
ONBITA U OIBITA JAECATEIBHOCTH B IPOLECCE pealu3ald OCHOBHBIX HAIpPaBICHUI
BOCIIUTATENBHOU JESITENBHOCTH, B TOM YHCIIE B YACTH:

rPa’KIAHCKOI0 BOCIIMTAHMSA:
e c(OpMUPOBAHHOCTH I'PAXKAAHCKON MO3ULKUU O0YYAIOIIETOCs KaK aKTHBHOTO U
OTBETCTBEHHOTO YJIEHA POCCUNCKOI0 OOIIECTBA;
e TMPUHATHE  TPAAUIIMOHHBIX  OOIIEYEIIOBEUYECKUX  TyMAHUCTHYECKUX |
JEMOKPATUYECKNX LIEHHOCTEN;
e TOTOBHOCTb BECTHM COBMECTHYIO AEATEIBHOCTh B HHTEPECAX TIPaXTAHCKOTO
oO0IIIECTBa, y4aCTBOBATh B CAMOYIIPABJICHUH B 00pa30BaTEILHON OpraHU3aIuy;
e YMEHHE B3aMMOJICMCTBOBATH C COLMAJIbHBIMU MHCTUTYTAMHU B COOTBETCTBUM C
X QYHKIUMSIMU U HAa3HAYCHHUEM;
e TOTOBHOCTb K TYMaHUTapPHOW U BOJIOHTEPCKOU NESTENBHOCTH.
NATPUOTUYECKOT0 BOCIIUTAHUSA:
e c(hopMUPOBAHHOCTH POCCUICKOM TPaKTAHCKON UICHTUUYHOCTH, TATPUOTU3MA;
e IICHHOCTHOE OTHOIIEHHWE K TOCYJapCTBEHHBIM CHUMBOJIAM, JIOCTUXEHUIM
POCCUNCKHUX YUEHBIX B 00J1aCTH (PU3UKU U TEXHUKE.
JAYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS
e c(hOpMHUPOBAHHOCTH HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO TTOBEACHMUS;
e CIHOCOOHOCTH OIICHUBATh CHUTYallMI0 W TPUHUMATh OCO3HAHHBIE pPEIICHHUS,
OPUEHTHUPYACH Ha MOPAJIIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH, B TOM YHCIIE
B JICATEIILHOCTH YYEHOTO;
e OCO3HaHME JINYHOTO BKJIAJa B TOCTPOEHUE YCTONYMBOTO OyAYyLIETrO.
3CTETUYECKOI0 BOCIIMTAHMS:
e OCTETUYECKOE OTHOLICHUE K MUPY, BKIIOYasi 3CTETUKY HAYYHOIO TBOPYECTBA,
mpuUCyIero pu3nyeckoi HayKe.
TPYAOBOI'0 BOCIIUTAHMSA:
e UHTEpPEC K PaA3NMUHBIM cdepam npodhecCHuOHATbHOU JeATEIbHOCTH, B TOM
YHUCJI€ CBSI3aHHBIM C (PU3MKOM U TEXHUKOH, YMEHHE COBEPINATh OCO3HAHHBIMI
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BbIOOp Oyaymieil mpodeccuu U peaan30BbIBATH COOCTBEHHBIC KU3HEHHBIC
TUTaHBI,

e TOTOBHOCTH M CIIOCOOHOCTH K 0Opa30BaHHMIO M CaMOOOpa30BaHUIO B 00JACTH

(bU3UKY HA TPOTSHKEHUU BCEH KU3HH.

IKOJOTHYECCKOT0 BOCIIMTAHUA

C(OPMHUPOBAHHOCTb HKOJOTHUECKON KyJIbTYypbl, OCO3HAaHHE TIJI00AIBHOTO
XapakTepa 3KOJIOIrMUECKUX Mpodiem;

IUIAaHUPOBAaHWE M OCYILECTBICHUE [EHCTBUH B OKpY)KaloIeH cpeae Ha
OCHOBE 3HaHUS 11Tl YCTONUMBOrO Pa3BUTHSI YEIOBEUECTBA;

paciIiupeHue OombITa JeATENIbHOCTH HSKOJIOIMYECKOW HAampaBIeHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAHUH 1O (U3HKE.

HEHHOCTU HAYYHOI'O MO3HAHMUA:

c(hOpPMHUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUA (PU3NYECKON HAYKHU;

OCO3HAHUE IIEHHOCTH HAYYHOM [IEATEIbHOCTH, TOTOBHOCTH B MpPOIECCE
U3ydyeHUs (U3UKU OCYIIECTBISATH MPOEKTHYID M  HCCIEA0BATEIBCKYIO
JEATEeIIbHOCTh UHANBUIYATbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

ITo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIe HeiiCTBUS
Bba3oBnle Jjornueckue a1eiicTBUA:

CaMOCTOATENbHO  (OPMYJIUPOBaTh W AKTyaJU3UpOBaTh  MpoOIieMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONpENENATh LEIU JEATEIbHOCTH, 33JaBaTh NapamMeTpbl M KPUTEPUH HUX
JOCTHIKEHHS,

BBISIBJIAITH  3aKOHOMEPHOCTH M MPOTUBOPEUUS B  paccMaTpUBAEMBbIX
(bU3NYECKUX SIBICHUSIX;

pa3pabaThiBaTh IUIaH pelIeHUs MpoOJeMbl C YYETOM aHalIM3a MMEIOIIHUXCS
MaTepHaJIbHBIX 1 HEMATEPUAJIbHBIX PECYPCOB;

BHOCUTb KOPPEKTHBBI B  JICSITEIIBHOCTb, OLIEHHUBaTh COOTBETCTBUE
pe3yJIbTaTOB LENSM, OLIEHUBATh PUCKHU MOCIEACTBUN IEITENBHOCTH;
KOOPJIMHUPOBaTh M  BBINOJHATH pabOTy B  YCIOBUSX PEAIbHOrO,
BUPTYaJIbHOI'O U KOMOMHUPOBAHHOTO B3aUMOJCHCTBYS;

pa3BUBATh KPEATUBHOE MBIIIJICHUE MTPH PEIICHUN KU3HEHHBIX MPOOIIeM.

Ba3oBnle uccienoBarejbcKue 1eCTBUSA.

BJIQ/ICTh HAyYHOH TEPMUHOJIOTHEH, KIFOYEBHIMH MOHITHSAMH M METOJAMHU
bu3nuecKoil HayKH;

31



BJIAJETh HaBbIKaMH Y4€OHO-UCCIIEI0BATEIbCKON U MTPOEKTHOM AESATENbHOCTH
B oOnactu (U3MKH, CIIOCOOHOCTHIO M TOTOBHOCTBIO K CaMOCTOSTEIHHOMY
MOMCKY METOJOB peIIeHus 3a7a4 (U3NUECKOTO COACPKAHUS, TPUMEHEHHIO
Pa3IMYHBIX METOJIOB O3HAHUS;

BJAJE€Th BHJAMHU JESATEIBHOCTH IO I[OJYYEHHIO HOBOTO 3HAHUSA, €ro
UHTEPIIpEeTaluy, TPeoOpa30BaHUIO U MPUMEHEHUIO B Pa3MYHBIX Y4eOHBIX
CUTyallHsIX, B TOM YHCJE€ INPU CO3JAHMHM Y4YE€OHBIX IPOEKTOB B 0OOJACTH
bu3uKy;

BBISIBJISITH IIPUUMHHO-CJICACTBEHHbIE CBA3M U aKTyaJU3UpoOBaTh 3ajady,
BBIJIBUTaTh TUIIOTE3Y €€ PELleHUs], HAXOUTh ApIYMEHTHI JUIsl JOKa3aTelbCTBa
CBOMX YTBEPKJICHHI, 3a/1aBaTh NapaMETPbl U KPUTEPUHU PELLICHHUS;
aHAIM3UPOBaTh MOJYYEHHbIE B XOJE pELIEHUs 3aJayd  pe3yJIbTaThl,
KPUTUYECKHA OLIEHMBATH MX JOCTOBEPHOCThH, IIPOTHO3UPOBATh U3MEHEHHE B
HOBBIX YCIIOBHSIX;

CTaBUTh U (POpPMYyJIHpPOBaTH COOCTBEHHBIE 3aJaul B 00pa3OBaTEIbHON
NEeSATEIbHOCTH, B TOM YHCIIE TPU U3YYEHHUH (PU3UKH;

JaBaTh OLIEHKY HOBBIM CHTYallUsIM, OLIEHUBATh IPUOOPETEHHBIN OIBIT;

YMETb MEPEHOCUTHh 3HAHUS 10 (U3MKE B MPAKTHUECKYIO 00J1acTh
KU3HEIEATEIIbHOCTH;

YMETh UHTEIPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 001acTei;

BBIJIBUTaTh HOBBIE UJEH, PEIAraTh OPUTrMHAIbHBIE MOAXObI U PEIICHHUS;
CTaBUTH NMPOOJIEMBI U 33/1a4H, TOMYCKAIOIINE albTePHATUBHbBIC PELICHHUS.

Pabora c nunopmanueii:

BJIa/IeTh HABBIKAMU MOJY4YeHHUs MH(POpMaluu (PU3NUECKOTO COAECpKAHUS U3
MCTOYHHUKOB PA3HBIX TUIIOB, CAMOCTOSITENIbHO OCYIIECTBIISITh MOUCK, aHAU3,
CUCTEMATU3ALMI0 U HMHTEPNPETAlri0 HMH(OpPMAIUMU pa3IMYHBIX BHUAOB U
dbopmM TpeacTaBICHNUS,

OLIEHUBATh JOCTOBEPHOCTh UH(OpMALIHH;

UCIIOJIb30BaTh  CPEACTBA HH(POPMALMOHHBIX H  KOMMYHHMKAlMOHHBIX
TEXHOJOTHA B  PEHICHUH  KOTHUTHUBHBIX, = KOMMYHUKATHBHBIX  H
OpraHU3allMOHHBIX 3aJlad C COONIOACHHEM TpeOOBaHUN HSPrOHOMUKH,
TEXHUKH O€30MacCHOCTH, TUTHEHbI, pecypcocOepexeHusl, MPaBOBbIX HU
ATUYECKUX HOPM, HOPM UH(OPMAITMOHHON O€30MTaCHOCTH;

co37aBaTh TEKCThl (DU3UUYECKOTO COJEP)KaHMUS B Pa3IMYHbIX (popmaTax ¢
y4€TOM Ha3zHayeHuss HUHPOpMAlMK W IeJIeBOW ayJIUTOpUM, BbIOMpas
ONTUMAaJIbHYIO (HOPMY IPEICTABICHUS U BU3YyaIHU3AIIH.

KoMMyHMKAaTHBHBIE YHHBeEpPCAJbHbIE y4eOHbIe JeHCTBHS:

OCYIIECTBJISATh OOIIEHHEe Ha ypokax (U3MKKH W BO BHE-YPOUHOU
NEeATETbHOCTH;
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pacmo3HaBaTh MPEANOCHUIKM  KOH(JIMKTHBIX CUTyallud ¥  CMsr4aTh
KOH(JIUKTBI;

Pa3BEPHYTO M JIOTUYHO H3Jararb CBOK TOYKY 3PEHHUS C HMCIOJIb30BAHHEM
A3BIKOBBIX CPEJICTB;

IIOHUMAaTh W MCIOJIb30BaTh NPEUMYIECTBA KOMAHIHON W MHIMBHIYyaJIbHOU
paboThI;

BbIOMpaTh TEMAaTUKy M METOJAbl COBMECTHBIX JCUCTBUU C YYETOM OOIIMX
MHTEPECOB M BO3MOKHOCTEN Ka)KJOr0 YJI€HA KOJUIEKTHBA,;

IPUHUMATh LEIM COBMECTHOM  JCATENBHOCTH, OPraHW30BBIBATH U
KOOPJIMHUPOBATh JEUCTBUA MO €€ JOCTHKEHUIO: COCTABIIATH IUIaH ACHCTBHM,
pacnpenesnsaTh pojau ¢ y4ETOM MHEHH YYaCTHUKOB, OOCYKJ1aTh PE3YJIbTAThI
COBMECTHOM padoThI;

OLICHUBATh KAayeCTBO CBOEr0 BKJIAJAa MU KaXIOr0 YYaCTHMKAa KOMAHIbI B
oOIIMii pe3ysIbTaT MO pa3pabOTaHHBIM KPUTEPHSIM;

[pe/uiaraTtb HOBBIE IIPOEKTHI, OLIEHUBATh HUIEHU C NO3WLIHMH HOBHU3HBIL,
OPHUTMHAJIBHOCTH, MPAKTUYECKON 3HAYMMOCTH;

OCYILECTBJISITh TMO3UTUBHOE CTPATETUYECKOE TOBEICHHE B Pa3JIMYHBIX
CUTYalUsIX, IPOSBISATH TBOPUECTBO U BOOOpaXKEHHE, ObITh HMHUIIMATUBHBIM.

PerynsiTuBHbIe YHHBepPCAJbHbIE YUeOHbIE AeiCTBUS
Camoopranusamnus:

CaMOCTOSITENIbHO OCYUIECTBIIATh MO3HABATENIbHYIO JEATEIbHOCTh B 001acTU
(GU3MKKM W aCTPOHOMHHU, BBISBISATH MPOOJIEMBbI, CTaBUTh U (DOPMYIUPOBATH
COOCTBCHHEIC 3a]1a4H;

CaMOCTOATENIbHO COCTaBJIATh IUIAH PEHICHHS] PACUETHBIX U Kaue€CTBEHHBIX
3aja4, IJIaH BBINOJHEHHUSI MPAKTHUYECKOH paboThl ¢ y4E€TOM HUMEIOUINXCS
pecypcoB, COOCTBEHHBIX BO3MOYKHOCTEH U MPEATIOYTCHUM;

JaBaTh OLIEHKY HOBBIM CUTYallUsM;

pacumMpsITh paMKH y4eOHOTO MpeaMeTa Ha OCHOBE JIMYHBIX MPEIIOUYTCHHI;
Jenatb OCO3HAHHBIA BBIOOpP, apryMEHTHpOBaTh €ro, OpaTh Ha cels
OTBETCTBEHHOCTb 32 PEILLICHHUE;

OLIEHUBATh MPUOOPETEHHBIN OTIBIT;

CIIOCOOCTBOBaTh (POPMUPOBAHUIO U TMPOSIBICHUIO 3PYIULIMH B 0OJACTH
(GU3MKK, TOCTOSHHO TOBBIIIATh CBOW 00pa30BAaTENbHBI M KYJIbTYpPHBIN
YPOBEHb.

CﬂMOKOHTpOJIb, AMOIMOHAJIbHbINA HHTEJLJIEKT:

JAaBaTb OIICHKY HOBBIM CUTYyalUAM, BHOCHUTH KOPPCKTHUBLI B ACATCIIBHOCTD,
OLCHHUBATb COOTBCTCTBUC PC3YJIbTATOB LCIISAM;
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e BIAJCTh HABbIKAMHU TIO3HABATEJIbHOW pediieKcud KaKk  OCO3HAHMS
COBEpIIIAEMbIX JEUCTBUN W MBICIUTEIBHBIX MPOIECCOB, UX PE3YyIbTaTOB U
OCHOBAHUII;

e HCIOJIB30BaTh NPUEMBI peIEKCUU sl OLIEHKH CUTYyalluH, BEIOOpa BEPHOTO
pelIeHus;

e yMEThb OIICHMBAaTh PUCKH U CBOEBPEMEHHO NPUHUMATH PEHICHHUS MO UX
CHIDKEHHUIO;

e IPUHMMATh MOTUBbI M apPryMEHTbl JPYIHX I[P aHAIU3E pPE3YyJIbTaTOB
NESTEIIbHOCTH;

e IIPUHHUMATH ceOsl, MOHUMAsI CBOU HEJOCTATKU U IOCTOMHCTBA;

e TMPUHMMATh MOTHUBBI M apPryMEHTHl JPYIHMX IpPH aHAIU3€ pPE3yJIbTaTOB
JIESITENIBHOCTH,

e IIpHU3HABaTh CBOE IIPABO U MPABO JAPYTUX HA OLIMOKH.

B mpouecce AOCTHMXKEHMSI JMYHOCTHBIX PE3YJIbTATOB OCBOEHHUS IMPOTPAMMBI IO
bu3uke 1A ypoBHA cpeAaHero oOuiero oOpa3oBaHus Yy OOydaromMXcs
COBEPIICHCTBYETCS HMOIIMOHATBHBIHI UHTEIJICKT, IpEeInoararomun
c(hOpMHUPOBAHHOCTb:

e CaMOCO3HAaHU$, BKJIIOYAOIIET0 CIIOCOOHOCTh MOHUMATh CBOE SMOIIMOHATIBHOE
COCTOSIHME, BUJETb HAINpPaBICHUS PAa3BUTHS COOCTBEHHOM 3MOLIMOHAJIBHOM
cdepsl, ObITh YBEPEHHBIM B ce0€;

e CaMOpETyJIHpPOBaHUS, BKIIOYAIOIIETO CAMOKOHTPOJIb, YMEHHE MPUHHUMATH
OTBETCTBEHHOCTh 3a CBOE IMOBEACHME, CIOCOOHOCTH aJalTHpPOBAThCS K
HYMOLIMOHAJIBHBIM H3MEHEHUSM U TPOSIBIATh THOKOCTh, OBITh OTKPBHITHIM
HOBOMY;

e BHYTpPEHHEH MOTHBAIIMH, BKJIIOYAIOIICH CTPEMIICHUE K JOCTIDKEHUIO LEeTH U
yCIIeXy, ONTHMH3M, HHUIIUATUBHOCTh, YMEHHE JICHCTBOBATH, UCXOS M3 CBOUX
BO3MOKHOCTEH;

e HMIATHM, BKIIOYAIOLIEH CIOCOOHOCTh MOHUMATh SMOLMOHAIBHOE COCTOSIHUE
JIPYTUX, YYUTBHIBATH €T0 TPU OCYIIECTBICHHWH OOIIEHHS, CIOCOOHOCTh K
COUYYBCTBHIO M CONEPEIKNBAHUIO;

e COIMANFHBIX HABBIKOB, BKIFOYAIOIINX CIIOCOOHOCTH BHICTPAMBATH OTHOIIICHUS
C JpPYTUMHU JIOAbMH, 3a00TUTHCS, MPOSABIATH HWHTEPEC U pa3pelaTh
KOH(DIUKTHI.
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INPEAMETHBIE PE3YJIBTATBI

K xoniy o0yuyenusi B 10 knacce npeiMeTHbIE pe3yibTaThl HA YTIyOJIEHHOM YpPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

MOHMMATh  POJIb  (PU3MKA B  SKOHOMHYECKOH,  TEXHOJOTUYECKOM,
HKOJIOTMYECKOM, COIMAIbHOM M ATHUYECKOU cdepax IeATeIbHOCTH YEJIOBEKa,
poJib U MecTO (PU3MKU B COBPEMEHHOW HAay4YHOW KapTHHE MHUpa, 3HAUCHHE
ONMKCATENIbHON, CUCTEMAaTU3UPYIOIIEeH, OOBSICHUTEILHON M MPOTHOCTUYECKON
byHkuuid  puznyeckol TEOpUUM — MEXaHUKH, MOJEKYISIpHOU (Uu3uku u
TEPMOJUHAMHUKH, POJIb (U3UIECKON TEOpHH B (POPMUPOBAHUH TTPEACTABICHHIMA
0 (pu3nyeckoi KapTUHE MUPA;

pas3nuyaTh YCIOBHUS MPUMEHHUMOCTH Mojeliel (U3NYECKUX Tell U IMPOIIECCOB
(sBeHUIT): MHEpLUaIbHAs CUCTEMa OTCY€Ta, a0CONIOTHO TBEPIOE TeEJO,
MaTepuaibHas TOYKAa, PAaBHOYCKOPEHHOE [BHU)KEHHE, CBOOOJHOE NaJCHHE,
abconoTHO ympyras Jedopmarusi, aOCONIOTHO yOpyroe U aOCOIIOTHO
HEyNpyroe CTOJIKHOBEHHMS, MOJIEIM ras3a, JKUJKOCTU U  TBEPAOIO
(KpUCTAINTMYECKOTO) Tela, WACAIbHBIA Ta3, TOYCHHBIA 3apsijl, OJHOPOIHOE
IIEKTPUUYECKOE TT0JIE;

pa3nuyarh yciaoBus (TpaHMIlbl, OOJACTH) NPUMEHUMOCTH (PU3MUECKUX
3aKOHOB, MOHMMAaTh BCEOOIIMH XapakTep (PYyHIAMEHTAIBHBIX 3aKOHOB U
OTPaHUYEHHOCTh UCTOJIb30BAHMS YACTHBIX 3aKOHOB;

aHAIM3UPOBATh U OOBACHITH MEXaHUUYECKHUE MPOIIECCHI U SIBJICHUS, UCTIONb3YS
OCHOBHBIE TIOJIOKEHUS ¥ 3aKOHBI MEXaHUKHU (OTHOCUTEILHOCTh MEXaHUYECKOTO
NBWOKEHUS,  (GOpPMYJIBI  KUHEMAaTUKUM  PaBHOYCKOPEHHOTO  JIBHUXKEHUS,
npeoOpa3zoBanus ['anmunest uisi CKOPOCTH U NepeMelleHusi, 3akoubl HproToHa,
MPUHLNAN OTHOCUTEIBHOCTU ['anmuiesi, 3aKOH BCEMUPHOTO TATOTEHUS, 3aKOHbI
COXpaHEHUS UMITyJIbCa M MEXaHUYECKOW HHEPTrUuu, CBSI3b PAOOTHI CHUIIBI C
U3MEHEHUEM MEXaHUYECKON 3HEpruu, YCIOBUS PAaBHOBECHUs TBEPIOIO Teja),
IpU 3TOM HCIOJIb30BaTh MAaTEMaTUYECKOE BBIPAKEHHE 3aKOHOB, YKa3bIBaTh
YCJIOBUSI MPUMEHUMOCTH (DU3NYECKUX 3aKOHOB: mpeoOpazoBaHuit [amues,
BTOPOTO U TPEThEro 3aKOHOB HBIOTOHA, 3aKOHOB COXPAHEHUS UMITYJbCa U
MEXaHUYECKOI IHEPTUH, 3aKOHA BCEMUPHOTO TATOTEHUS;

aHANIM3UPOBaTh M OOBSICHATH TEIUIOBBIE NPOLECCHl U SIBICHMS, HCIOIb3YS
ocHoBHble TmonoxkeHuss MKT u 3aKkoHBl MOJIEKYJSIpHOM  (U3MKK U
TEPMOJMHAMUKH (CBSI3b JABICHUS UACATBHOIO ra3a co CpeaHeld KUHETUYECKOM
SHEPruel TEIIOBOr0 JBMXKEHUSI M KOHIICHTpAIlUE€d €ro MOJIeKYJ, CBA3b
TEMIIEPATypbl BEIIECTBA CO CPEIHEN KHUHETUYECKOM HHEPruer TEIIOBOTO
JBUKEHUS €r0 YacTHll, CBSI3b JIABJIICHUSI MACATBHOIO ra3a ¢ KOHIEHTpalHeu
MOJIEKYJI ¥ €r0 TEMIIEpaTypou, ypaBHeHue MeHnneneeBa—Knaneiipona, nepBblii
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3aKOH TEPMOJAMHAMUKH, 3aKOH COXPAHEHUSI SHEPIUHU B TEIUIOBBIX Mpolieccax),
Py ATOM HCIOJIb30BaTh MAaTEMaTUYECKOE BBIPAKCHHUE 3aKOHOB, YKa3bIBATh
yCJIOBHS IPUMEHUMOCTH ypaBHeHHs1 Menneneesa—Knanenpona;

e AHANM3HUPOBATH U OOBIACHATH DJICKTPUUECCKUE SIBJICHUS, UCIIONb3Ys] OCHOBHBIC
MOJIOKEHUST M 3aKOHBl  DJIEKTPOAMHAMHUKM  (3aKOH  COXpaHEHUSs
AIEKTPUUYECKOTO 3apsija, 3aKOH KynoHna, MOTEHIIUAIBHOCTD
AIEKTPOCTATUYECKOTO TOJISI, MPUHITUI CYTIEPIIO3ULINM DJIEKTPUUECKUX TOJIEH,
IIpU ATOM YKa3blBas YCJIOBHUS INPUMEHUMOCTH 3akoHa KylloHa, a Takxke
MPAKTUYECKHA BAXKHBIE COOTHOIIEHUS: 3aKOHbI OMa JyIsl ydyacTKa LENU U JJIs
3aMKHYTOM JJICKTPUYECKOW 1enu, 3akoH JDxoyns—J/IleHnua, mpaBuia
Kupxroda, 3axonst ®apazest 1j1s1 37EKTPOIN3a);

e ONWCHIBaTh (PU3UYECKUE TMPOLECChl W SBJIICHUS, HCIOJb3YS BEJIUYHUHBI:
MEPEMEILICHHE, CKOPOCTh, YCKOPEHUE, UMIYJIbC TEla U CUCTEMbI TEN, CUJIA,
MOMEHT CHWJIbI, JaBJIICHUE, TOTCHIMAJIbHAS YHEPTHs], KHHETUYECKAs] SHEPTHS,
MEXaHM4YeCKasi SHeprusi, paboTa CHUJIbI, IIEHTPOCTPEMUTEIHLHOE YCKOPEHHUE,
cuja TSKECTU, CUJla YOPYrocTH, Cujla TPEHHUS, MOIIHOCTh, JHEPTHS
B3aMMOJICUCTBUS Tesa ¢ 3eMIIEd BOJIM3U €€ OBEPXHOCTH, SHEPIHs YIPYroi
nedopmaliii Py KUHBI, KOJIWYECTBO TEIUIOTHI, a0COJIOTHAs TeMIiepaTypa
Tena, paboTa B TEpPMOJIMHAMUKE, BHYTPEHHSS DSHEPIrUsl HACATBHOTO
OJIHOATOMHOI0 Ta3a, paboTa UAEaIbHOIO Ta3a, OTHOCUTENIbHAS BIAKHOCTh
Bo3ayxa, KIIJ[ wmpeanbHOro TEmIOBOIO JBUTATENS; SJICKTPUUECKOE IIOJIE,
HaIpsHKEHHOCTh  AJIEKTPUYECKOTO TOJIS, HANPSHKEHHOCTh MOJIE TOYEYHOTO
3apsiia WM 3apsSKEHHOrO Iapa B BaKyyMe€ U B JIMAJICKTPUKE, MOTEHIMAT
AIEKTPOCTATUYECKOTO IOJsl, PA3HOCTh MMOTEHLHAJIOB, 3JIEKTPOABMKYIIAS
cuia, cuia TOKa, HaMpsPKEHHE, MOIIHOCTh TOKa, DJIEKTPUYECKas EMKOCTh
TJIOCKOTO KOHJIEHCaTOopa, COTPOTHUBJICHUE ydacTKa (S0 c
MOCJIEAOBATEIbHBIM U TapaJUIeIbHbIM COEIUHEHHEM PE3UCTOPOB, IHEPTHUS
ANEKTPUUYECKOTr0 MOJII KOHAEHCATOPA;

e OOBACHATH OCOOCHHOCTH MPOTEKaHUs (PU3MYECKUX SIBICHUN: MEXaHUYECKOE
JBIDKCHUE, TEIJIOBOE JIB)KEHUE YaCTHIl BEIIECTBA, TEIJIOBOE PaBHOBECHE,
OpoyHOBCKO€ JBIKeHUE, nu(pdy3usi, ucnapeHue, KUneHue U KoHAeHcaIlus,
IJIABJICHUE W KPUCTAJUIM3AalMs,  HAIpPaBICHHOCTh  TEIUIONEpEIayH,
ANEKTpU3alUs TeJ, SKBUINOTEHUUAIBHOCTh IMOBEPXHOCTU 3apPSHKEHHOTO
MIPOBOIHUKA;

e TMPOBOJUTH UCCJIEAOBAHUE 3aBUCUMOCTU OJIHOM (PU3MYECKON BEIMYMHBI OT
JIPYro ¢ UCIHOJIb30BAaHUEM MPSAMBIX U3MEPEHUMN, TP ITOM KOHCTPYUPOBATh
YCTaHOBKY,  (UKCHPOBATh  PE3yNbTaThl  TOJYYCHHOW  3aBHCHMOCTHU
bu3nYecKuX BENMMYMH B BHUAE TpaduKoB C YYETOM  aOCONFOTHBIX
MOTPEIIHOCTENH U3MEPEHUM, JIeJIaTh BBIBOJIBI IO pe3yJibTaTaM HUCCIIEIOBAHMUS;
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MPOBOJIUTh KOCBEHHBIC W3MEPECHMsS] (PU3NUECKUX BEIWYWH, TPHU OTOM
BBIOMpATh ONTUMAJbHBIA METOJ] HW3MEPEHHUs, OIICHUBATH a0COIIOTHBIE U
OTHOCHUTEJIbHBIE MOTPEITHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHUMN;
MPOBOJUTH OMBITHI O IMPOBEPKE MNPEIJIOKEHHON THMIOTE3bI: IJIAHUPOBATH
HKCIIEPUMEHT, COOMPATh IKCIIEPUMEHTAIBHYIO YCTAaHOBKY, aHAIU3UPOBATH
MOJyYEHHBIE PE3yJIbTaThl W JEJaTh BBIBOJ O CTaTyCce MPEIJIOKECHHON
TUTIOTE3bL;

cOOJII0/IaTh MpaBuiia OE30MaCHOTO TPyJa MpU MPOBEJACHUU UCCICIOBAHUN B
paMKax y4ueOHOTO AKCIIEPUMEHTA, paKTUKyMa U y4eOHO-
UCCIIEOBATENIbCKO W NPOEKTHOM JIEATEIIBHOCTH C HCIOJIb30BAHHEM
WU3MEPUTEITLHBIX YCTPOUCTB 1 1a00paTOPHOTO 000PYAOBAHMUS;

peuiaTh pacu€THhIE 3aJadyd C SIBHO 3aJaHHOM W HESIBHO 3aJlaHHOU
bu3nUecKoil MOJENbI0: HAa OCHOBAaHWM aHallM3a YCIOBUS OOOCHOBBIBATh
BBIOOp (hU3MYECKOi MOIeNH, OTBEYAIOLIeH TpeOOBaHUIM 33/1a4H, TPUMEHSTh
(dhopMyIibl, 3aKOHBI, 3aKOHOMEPHOCTH U MOCTYJIAThl (PU3NUECKUX TEOPUN TIPU
WCMOJIb30BAaHUA MATEMAaTHYECKUX METOJOB PEIICHUS 3a/1a4, MPOBOIUTH
pacd€Thl HA OCHOBAaHUM MUMEIONINXCS JAHHBIX, aHAIM3UPOBATH PE3yIbTAThl U
KOPPEKTHUPOBATH METOAbI PEHICHUS C YYETOM MOJYYEHHBIX PE3YJIbTATOB;
peraTh KaueCTBEHHbIC 3a]]a4M, TPEOYIOIUe MPUMEHEHUS 3HAHUM U3 Pa3HBIX
pazzaenoB Kypca (GU3UKH, a TAK)KEe UHTErpallui 3HAHUH U3 APYTUX NPeIMETOB
€CTECTBEHHO-HAYYHOTO  [MKJIA: BBICTPAaMBaTh  JIOTHYECKYID  LEMOYKY
pacCyXJI€HU ¢ ONOpPOM Ha W3YYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
(bu3nYeCKHe ABIICHUS,

UCIIOJIb30BaTh  TEOPETUYECKHE 3HAHUS I OOBSICHEHUS OCHOBHBIX
MPUHIUAIOB PadOThl U3MEPUTENIHLHBIX MPUOOPOB, TEXHUUECKUX YCTPONCTB U
TEXHOJIOTUYECKUX MTPOIECCOB;

MPUBOJAUTH MPUMEPHI BKJIaJa POCCUICKUX U 3apyOeKHBIX YUEHBIX -(DU3UKOB B
pa3BUTHE HAYKH, B O0BSICHEHUE MPOIIECCOB OKPYkKAIOIIET0 MUPA, B Pa3BUTHE
TEXHUKHU U TEXHOJIOTUH;

aHaJM3UPOBAaTh U OLIEHUBATH MOCJEACTBUS OBITOBONM M MPOU3BOJICTBEHHOMN
NEATEeIbHOCTH YeJIOBeKAa, CBSI3aHHOM ¢ (PU3MYECKUMM TpolieccaMu, C
MO3UIIMNA JKOJIOTUUECKONW O€30MacHOCTH, MPEACTABICHUN O PAIlMOHATEHOM
MPUPOJIONIONB30BAHUHU, a4 TAKXKE Pa3yMHOM HCIOJIb30BaHUU JIOCTHKEHUIN
HayKH{ M TEXHOJOTHUM JIJIs aJbHEHUIIIEeT0 pa3BUTHS YEJIOBEUECKOT0 OOIIECTBa;
NPUMEHATh pa3auyHble CrocoObl padoThl ¢ HH(OpManuend (GU3nYecKoro
CONIEp)KaHUSI C  WCIOJb30BAHUEM  COBPEMEHHBIX  WH(OOPMAIMOHHBIX
TEXHOJIOTWH, TPU HTOM HCIOIB30BaTh COBPEMEHHbIE WH(OOPMAIMOHHBIC
TEXHOJIOTUH JIJIS TIOUCKA, IEPePadOTKU U TIPEIBABICHUS y4eOHOW U HayYHO-
nonyJisipHoi  wHGOpMaAlUKM,  CTPYKTYPUPOBAHMS W HUHTEPIPETALNU
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uHOpMaIuU, TOJYYEHHONW W3 PA3JIUYHBIX WCTOYHHKOB, KPUTHYECKU
aHAM3UPOBATh MOTydaeMylo WH(POPMAIIUIO B OIEHUBATHh €€ TOCTOBEPHOCTH
KaK Ha OCHOBE MMEIOIIMXCS 3HAHWM, TaK U Ha OCHOBE aHaM3a MCTOYHHUKA
uHpopmau;

TIPOSIBIISITH OpraHU3AIMOHHBIC u NI03HABATEIIbHBIC YMCHHUSI
CaMOCTOSATEILHOTO MPUOOPETEHNUSI HOBBIX 3HAHWW B MPOIECCE BBIMOTHEHUS
MIPOCKTHBIX M YI4EOHO-HUCCIEA0BATEIbCKUX PadoT;

paboTaTh B TpyNIE C HCHOJHEHHUEM pAa3jMYHBIX COLHMAJIBHBIX POJIEH,
IUTAHUPOBATh Pa0OTy TPYIIIBI, PAIMOHAILHO PACIPENEISITh ACATEILHOCTh B
HECTaH/IAPTHBIX CHUTYaIlUsIX, aJeKBaTHO OIEHWUBATh BKJIAJ KaXIOTO U3
YY9aCTHUKOB TPYIIIBI B PEIICHUE pacCMaTPUBAEMON TTPOOIIEMBI;

MPOSIBIISITh MOTHUBALUIO K Oymymied mpogeCCHOHAIBHON NESITEIbHOCTH TI0
CHEIUATBHOCTIM (PU3UKO-TEXHUYECKOTO TPOPUIIS.

K koniry oOyuenust B 11 knacce npeaMeTHbIC pe3yibTaThl Ha YIIyOJIEHHOM YPOBHE
JIOJKHBI OTpaXkaTh C(OOPMUPOBAHHOCTh Y 00YUAIOIINXCSI YMEHUM:

NOHUMATh POJIb (PU3UKU B SKOHOMHUYECKOM, TEXHOJOTUUYECKON, COLIMAIbHON
U ITHYECKOM cdepax NesATENbHOCTH YEJIOBEKa, poJib U MECTO (PU3UKU B
COBPEMEHHOW HAy4YHOM KapTWHE MHpPA, POJIb ACTPOHOMHH B NPAKTUYECKOU
NESATEIbHOCTH YEJIOBEKa M JaJbHEHMIIEM Hay4YHO-TEXHUYECKOM pa3BUTHH,
3HAYEHUE OIUCATENbHOM, CHCTEMaTU3UPYIOIIEH, OOBSCHUTEIBHON WU
MPOTHOCTUYECKON (YHKIHMH (PU3MYECKOH TEOpHH — DJICKTPOIMHAMMKH,
CHELMAJIbHOM TEOPUM OTHOCHUTEIBHOCTH, KBAHTOBOM (U3MKH, PpOJIb
¢usznueckoil Teopun B (POPMUPOBAHUM TMPEACTABICHUN O (uznyeckon
KapTUHE MHUpa, MECTO (U3MYECKOW KApTUHBI MHpa B OOWEM psay
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX ITPEICTABICHUN O IPUPOJE;

pasnuyath yCIOBHS MPUMEHUMOCTU Mojene (pU3nueckux Tesl U MpOoLecCcoB
(s1BJI€HUIT): OJHOPOAHOE SJEKTPUYECKOE U OJHOPOJHOE MArHUTHOE IMOJIS,
rapMOHHUYECKHE KoJeOaHUs, MaTeMaTUYEeCKUd MAaATHHUK, UACAIbHBIN
NPY>KUHHBI MasgTHUK, TAPMOHUYECKUE BOJIHBI, UACAIbHBIN KOJeOaTeIbHbIN
KOHTYp, TOHKas JIMH3a, MOJIEJIEM aroma, aTOMHOIO siapa W KBaHTOBOW
MOJIEJIN CBETA;

paznuyath yciaoBUsl (FpaHUIbI, OOJACTH) MPUMEHUMOCTH (HU3UYECKUX
3aKOHOB, MOHMMATh BCEOOIIMU XapakTep (yHIaMEHTAIbHBIX 3aKOHOB U
OrpaHUYEHHOCTD UCITOJIb30BAHUS YACTHBIX 3aKOHOB;

aHAJIM3UPOBaTh M OOBSICHATH AIIEKTPOMATHUTHBIE TPOLIECCH M SBJICHMUS,
UCIIOJIb3Ysl OCHOBHBIE IIOJIOKEHUSI W 3aKOHBI JJEKTPOJWHAMHUKH U
CHEeUaIbHOW TEOPUH OTHOCUTEIBHOCTH (3aKOH COXPAaHEHUS dJIEKTPUUECKOTO
3apsna, cuia Amnepa, cuia JIopeHiia, 3aKOH AIeKTPOMAarHUTHON WHIYKLIWH,
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npaBwio Jlenna, cBa3p OJIC caMOMHAYKIIMM B 3JEMEHTE 3JIEKTPUUYECKOU
LEIMU CO CKOPOCTBIO H3MEHEHHUs CHUJIbl TOKA, IOCTYJAaThl CIELHAIBHON
TEOPHUH OTHOCUTEJIBHOCTH DUHIITEIHA);

aHAIM3UPOBAaTh U OOBSICHATH KBAHTOBBIC IMPOILIECCHl U SIBICHUS, UCIOJIb3YS
MOJIOKEHUSI KBAaHTOBOM (Gu3MKHU (ypaBHEeHUE DWHINTeNHHA 1t hoTodPdekra,
IEpBBIA W BTOPOM  MOCTynarsl bopa, mNpHHIMI  COOTHOLICHUS
HeonpenenéHHocre ['eiizeHOepra, 3aKOHBI COXpPAaHEHUs 3apsSA0OBOrO0 U
MacCOBOT'0 YUCEJl U DHEPTUH B SACPHBIX PEAKUUAX, 3aKOH PATUOAKTUBHOIO
pacrmajna);

ONMKCHIBATh (DU3UYECKUE TIPOLECChl U SIBJICHUSA, HCIOJIb3YS BEIUYUHBI:
HaIpPSHKEHHOCTh  3JIEKTPUYECKOTO TOJIs, MOTEHLHMA 3JIEKTPOCTATUYECKOTO
NOJII, PAa3HOCTb MOTEHIMAIOB, JJIEKTPOABMKYIIAS CHJIA, WHAYKIUS
MarHuTHOIO TIOJII, MAarHUTHBIA IIOTOK, cuia AMIiepa, WHIYKTUBHOCTD,
IEKTPOJABIKYIAsT CHJIA CAMOMHAYKIUMH, DSHEPrUsl MAarHUTHOIO IOJIS
IIPOBOJIHUKA C TOKOM, PEJIATUBUCTCKUN UMITYJIbC, ITOJHAS SHEPTHUsl, SHEPTUs
MIOKOSI CBOOOTHOM YacCTHUIIbI, JHEPTUSL U UMITYJIbC (POTOHA, MACCOBOE YUCIIO U
3aps AApa, SHEPTUSL CBSI3U ]1pa;

OOBSCHATH 0COOEHHOCTH IIPOTEKaHU puznyeckux SIBJICHUIA:
AJIEKTPOMAarHUTHasT MHIYKIUS, CAMOMHAYKLHUSA, PE30HAHC, MHTEphEepeHIHs
BOJIH, Ju(pakiusi, JAUCHEpCHs, T[OJHOE BHYTPEHHEE OTPAKEHHUE,
dbotoanekTpudeckuii 3pdekt (hororddexr), anbda- u Gera-pacnansl guep,
raMMa-usilyuyeHue saep, pusndeckue MpUHLUIBI CIIEKTPaIbHOIO aHalu3a U
paboThI J1a3epa;

ONpENENATh HAIpPaBICHUE HWHAYKUWM MAarHUTHOIO TMIOJS IPOBOJHHKA C
TOKOM, CHJIbI AMriepa u cuiibl JIopenna;

CTPOUTH U300pAKEHUE, CO31aBAEMOE TIJIOCKUM 3€PKajioM, TOHKOM JIMH30H, U
pacCUUTBIBATh €T0 XapaKTEPUCTUKH;

IPUMEHATH OCHOBOIOJIAraroOlUe AaCTPOHOMHUYECKHE IOHATHUS, TEOpPHH U
3aKOHBI JIJISl aHAIN3a U 00BSICHEHUS! (PU3NYECKUX TTPOLIECCOB, TPOUCXOASIINX
B 3BE3/1aX, B 3BE3HBIX CHUCTEMAax, B MEXTaaKTHUECKOW cpefe; JABUKEHUS
HEeOECHBIX TEJ, YBOIIONMY 3BE3 1 BeellenHoii;

OPOBOAUTH  MCCIEAOBAHHWE 3aBUCUMOCTEH  (U3WYECKUX BEIMYUH C
UCIIOJIb30BAHUEM MPSAMBIX HM3MEPEHUH, MNpPH OTOM KOHCTPYHPOBATh
YCTaHOBKY,  (DUKCHUpOBaTh  pe3yibTaTbl  MOJYYEHHOM  3aBHCHUMOCTHU
bu3MUeCKuX BEJIMYMH B BHAE TpapuKOoB € YYETOM aOCOJIIOTHBIX
NOTPELIHOCTEN U3MEPEHHI, IENaTh BBIBOBI 10 PE3YJITATAM UCCIEAOBaHUS;
IPOBOAUTH KOCBEHHBIE W3MEpPEHUS (PU3NYECKUX BEJIUYMH, NpPU ITOM
BbIOMpaTh ONTHMAJbHBIA METOJ HW3MEPEHMsI, OLEHUBATh AOCOJIOTHBIE U
OTHOCHUTEJIbHBIE MOTPEUTHOCTH MPSMBIX U KOCBEHHBIX U3MEPEHUI;
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MPOBOAUTH OMBITHl MO MPOBEPKE MPEAJIOKEHHON THUIOTE3bl: IJIAHUPOBATH
AKCIIEPUMEHT, COOMPATh AIKCIICPUMEHTAIBHYIO YCTAaHOBKY, aHAJIU3UPOBATH
NOJIyYCHHBIE PE3yJIbTaThl M JelaTh BBIBOJ O CTaTyce MpPeIIOKEHHOU
TUIOTE3bI;

ONMKCHIBATH METOIbI MOTYYEHUSI HAYUYHBIX ACTPOHOMHUYECKUX 3HAHUM;
coOJroaTh MpaBmiia 0€30MacCHOr0 TpyJa MPU MPOBEACHUU HCCIETOBAHUI B
pamKax yueOHOTO JKCIIEPUMEHTA, MpaKkTUKyMa u y4eOHO-
UCCJIEIOBATENICKOW M MPOEKTHOM JIEATEIbHOCTH C HCIOJIb30BaHUEM
U3MEPUTENBHBIX YCTPOUCTB U 1a00paTOPHOTro 000pyAOBaAHUS;

pemaTth pacu€THble 3aJayd C SBHO 3aJlaHHOM W HEABHO 3aJaHHOU
¢uznyeckoil MOJENpI0: Ha OCHOBAaHMU aHalu3a yCIOBUS BBIOMPATH
dbuznyeckre MOJENM, OTBeYalolde TpeOOBaHUSAM 3a7adyu, HPUMEHATH
(dbopMyIIbl, 3aKOHBI, 3aKOHOMEPHOCTH U MOCTYJAThl (PU3UYECKUX TEOPUM MpHU
UCIIOJIb30BaHUM MAaTEMAaTHYECKUX METOJIOB PEIICHUs 3a7ay, MPOBOAUTH
pacuéTbl HAa OCHOBAHWM UMEIOIUXCA JAHHBIX, aHAJIM3UPOBATh PE3yJIbTaThl U
KOPPEKTUPOBATH METOAbI PEIICHUS C YUYETOM MOJYYEHHBIX PE3yJIbTATOB;
peliath KaueCTBEHHbIE 3a]1auu, TpeOyIole MTPUMEHEHUS 3HaHUM 13 Pa3HbIX
pasnenoB Kypca GU3MKH, a TAK)KE WHTErPallui 3HAHUHW U3 JIPYTUX MPEIMETOB
€CTECTBEHHO-HAYYHOI0  LHKJA: BBICTPAMBATh JIOTUYECKYIO  ILIEMIOYKY
pacCyXJI€HU C ONOpPOM Ha H3YYEHHBIC 3aKOHBI, 3aKOHOMEPHOCTH U
dbuznYecKue SBJICHUS;

UCIIOJIb30BaTh  TEOPETUYECKHE 3HAHUS I OOBSICHEHUS OCHOBHBIX
MPUHITUTIOB PabOThl U3MEPUTENBHBIX MPUOOPOB, TEXHUYECKUX YCTPOUCTB U
TEXHOJIOTHYECKUX ITPOLIECCOB;

MPUBOJUTH MPUMEPHI BKJIaJa POCCUMCKUX U 3apyOCKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAYKH, B OOBSICHEHUE MPOIIECCOB OKPYKAIOIIET0 MUPA, B PA3BUTHE
TEXHUKHM U TEXHOJIOTHUH;

aHAIM3UPOBATh U OIICHUBATH IMOCIEACTBHUS OBITOBOM U MPOU3BOACTBEHHOM
NEeATEIbHOCTH 4YEJOBEKa, CBSA3aHHOW ¢ (PU3MYECKMMHU MPOLECCAMH, C
MO3UIMI AKOJIOTHYECKONW O€30MacCHOCTU, MPEACTABICHUN O paIlMOHAIBLHOM
MPUPOJIOTNIONB30BAaHUHU, a TaK)X€ Pa3yMHOM HCIOJb30BAaHUU JOCTHKCHUHN
HAyKW U TEXHOJIOTUH TSI TaTbHEHIIIETO Pa3BUTHS YEI0BEUECKOTO OOIIECTRA;
MPUMEHATh Pa3IUYHbIe CIOCOObI paboThl ¢ WHMOpMaruend (GU3NIECKOTO
COJIEp’)KaHMSI C  UCIIOJIb30BAaHUEM  COBPEMEHHBIX  HMHGOPMAIMOHHBIX
TEXHOJIOTUWA, TMPU D3TOM HCIOJIB30BaTh COBPEMEHHbIC HH(GOPMAIMOHHbIE
TEXHOJIOTUH JIJIS TIOUCKA, IEPePadOTKU U TIPEIbIBICHUS y4eOHOW U HayYHO-
NOMyJsipHOM ~ WH(POpPMAIIUK,  CTPYKTYPUPOBAHHMS ¥  HHTEPIIPETAIIUU
uHOpMaIuU, TOJYYEHHONW W3 PA3JIUYHBIX HCTOYHHKOB, KPUTHYECKU
aHAJIM3UPOBATh MOJYyYaeMyl0 HHPOPMAIIMIO U OLEHUBATH €€ TOCTOBEPHOCTh
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KaK Ha OCHOBE MMEIOLIMXCS 3HAHWM, TaK U Ha OCHOBE aHajIM3a MCTOYHHKA
uHbOpMaInu;

IPOSIBIISATH OpraHU3alMOHHbIC u M03HABATEJIbHbIC YMEHHUS
CaMOCTOSITENIbHOTO MPUOOPETEHHsI HOBBIX 3HAHUN B MPOIIECCE BHIMOIHEHUS
INPOEKTHBIX U Y4eOHO-UCCIIE0BATENLCKUX PadoT;

paboTaTh B Tpynme ¢ HCHOJHEHHEM pa3jHyYHBbIX COLHMAJIbHBIX POJIEH,
IUTAHUPOBATh padOTy TPYIIbI, PAMOHATFHO PACIPECISITh AEATEILHOCTh B
HECTaHAAPTHBIX CHUTYyallUsAX, aJeKBAaTHO OICHMBATh BKJIAJ KaXJIOTO U3
YYaCTHHUKOB TPYIIIBI B PELICHUE pacCMaTpUBaeMOi PoOIeMbl;

NPOSIBJIATh MOTHBALMIO K Oynymied mpodeccHoHaIbHON IesITeIbHOCTH IO
CHEIMATBHOCTAM (PU3UKO-TEXHHUECKOTO IPOpUIIs.
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TEMATHUYECKOE IINTAHUPOBAHUE

10 KUIACC
KosmuecTBo yacos JJIeKTPOHHBIE
N;_) HaumenoBanue pa3aeioB Ko]—[Tpo,]n, HpaKTn (III/I(l)pOBLIe)
. U TE€M IPpOrpaMmabl Bcero HbIE YyecKue o0pa3oBaTe/bH
! padoThI padoThI ble pecypchbl

Pasznea 1. HAYUYHBIA METO/ ITIO3HAHUS ITIPUPOIbI

Hayunb1ii MeTo 1 TO3HAHUSA

1.1 6
MPUPOJIBI
Hroro no pazaeny 6
Pazgen 2. MEXAHUKA
2.1 Kunemaruka 10 1
2.2 Junamuka 10
2.3 CraTtuka TBEpOTO Tea 5 1
24 3aKOHBI COXpaHEHUs B 10 1
MEXaHUKE
Utoro no pazneny 35

Paznea 3. MOJIEKYJISAPHASA ®U3UKA U TEPMOJANHAMUKA

OcHOBBI
3.1 MOJIEKYJISIPHOKHHETUYECKO 15 1
1 TeOpuH
3.9 Tepmonunamuka. TeroBeie 20 1
MAaIIHHbI
ArperatHbie COCTOSIHUSI
3.3 BemiecTBa. Pa3oBbie 14 1
nepexoabl
Hroro no paszneny 49
Paznen 4. JIEKTPOJANHAMUKA
4.1 DIEKTPUYECKOE TO0JIe 24 1
4.9 [TocTrossHHBII ) 24 1
AIIEKTPUUYECKHI TOK
4.3 Toku B pa3muYHBIX cpeax 6
Hroro no paszneny 54

Paznen 5. DU3HUYECKHWI MPAKTUKYM

5.1

Pu3n4eCcKuil IPAKTUKYM

16

16

Hroro no pazneny

16
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PesepBHOE Bpemst

10

OBIIEE KOJMYECTBO YACOB
I10 ITPOIT'PAMME

170

16
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11 KJTACC

Kosaun4vecTBo 4acos DJIeKTPOHHbBIE
Ne HaunmeHnoBanue
(undposbie)
n/ pa3ziesioB U TeM Becer  Kourpoabusl = IIpakTHuecku
oOpa3oBaTeJbHbI
1| NMporpamMmbl 0 e padoThl e padoTsl
e pecypchbl
Paznen 1. JIEKTPOJAUHAMUKA
11 MarunuTHOoe nojue 14
12 DneKTpOMarHuTHas 13 1
WHIYKIHS
Hroro mo pazaeny 27

Pazgen 2. KOJIEBAHUSA U BOJIHBI

21 Mexanuueckue 10
KoJIeOaHus
29 DIIeKTPOMarHUTHBI 15
e Kosie0auus
Mexanuueckue n
2.3 3JICKTPOMAarHUTHBIC 10 1
BOJIHEI
2.4 OnTtuka 25 1
Wroro mo pazneny 60
Pa3znes 3. OCHOBBI CIIEITMAJIBHOM TEOPUU OTHOCHUTEJBHOCTH
3.1 OcHoBrl CTO 5 1
Hroro no paszneny 5

Paznen 4. KBAHTOBAS ®U3UKA

KopnyckynapHo-

4.1 PHYEKRYIP 15
BOJIHOBOM JlyaJIn3M

4.2 dusnka atoma 5
duznka aTOMHOTO
anpa u

43 AP 5
3JIEMEHTaPHBIX
qaCTHI]

Uroro no pazaeny 25

Paszpen 5. 9JIEMEHTDI A

ONEeMEHTHI
5.1 aCTPOHOMMH U
acTpou3uKu

Hroro no pazneny

12

12

CTPOHOMHWHU U ACTPOPU3UKHN
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Paszen 6. PU3HUYECKHUH MPAKTUKYM

6.1 Pusnueckui 16 16
MPAKTUKYM
Hroro no pazaeny 16
Pa3nen 7. OBGOBLIAIOLIEE IOBTOPEHUE
CucremaTtu3zanus u
000011IEHNE
MPEIMETHOTO
CoJlepKaHus U
71 OTIbITa 15
JESITEIIbHOCTH,
nproOpeTEHHOTO
IPU U3YICHHUH
Kypca ¢pusuku 10 —
11 knaccoB
Uroro no pazneny 15
PezepBHOE Bpemst 10
OBIIEE KOJIMYECTBO
YACOB IO 170 16
I[MTPOT'PAMME
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ITIOYPOYHOE IIVTAHUPOBAHUE
10 KJIACC

KoJsun4yecTBOo 4acoB JdaTra n3ydyeHus

Ne Tema ypoxa Kontpo IIpakTn IJ1aH dakr

n/n Bceero JbHBbIE yecKHue
padoThI padoThI

(D —
n3nKa — (yHIaMEHTaIbHAS HayKa 1 05.009.
0 IIpupoze

Hayunbrii MeTo MO3HAHUS U METOBI
- 1 05.00.

UCCIIeIOBaHMS (PU3NICCKUX SBICHUIN

DKCIEpUMEHT M TEOPHs B IIPOIECCe
3 Mo3HaHus Mpupoabl. Habmonenne u 1 06.09.
OKCIIEPUMEHT B (PU3UKE

CrniocoObl u3mMepenus Hu3nuecKux
BEJIMYHH

1 07.09

AOCOI0THAs U OTHOCUTEIbHAS
5 MOTPEIIHOCTH U3MEPEHHH 1 07.09
(bU3HYECKUX BEIHMYUH

MopnenupoBanue B pusuke. Poiab u
MecTo (pU3UKH B POpMUPOBAHUH

6 COBPEMEHHOM Hay4yHOU KapTUHBI 1 12.09
MHpa, B IPAKTUYECKON
NeATeILHOCTH JIFOIeH

Mexannyeckoe apmxenue. Cucrema
orcyeTa. OTHOCUTEIBHOCTh
MeXaHU4ecKoro nBrkeHus. [Ipsmast
u oOpaTHas 3a1auu

7 MexaHuku.Pannyc-sexTop 1 12.09
MaTepHaJIbHON TOUYKH, €ro MPOEKIUN
Ha OCH KOOpAMHAT. TpaekTopus.
[Tepememenue. Cxopocts. Mx
HPOEKIMH HAa OCH KOOPAMHAT.

PaBHOMEpHOE ITPAMOIMHEWHOE
nBkenue. ['papuueckoe onucanue
PaBHOMEPHOI'O IPSIMOJIMHEWHOIO
JBUKECHUS

1 13.09

CrioxxeHue nepeMereHnii 1 1 14.09
ckopocreii. Perienue 3amau '

Penrtenue 3amad mo
10 PSIMOJIMHEHOMY PaBHOMEPHOMY 1 14.09

JIBHKEHUTO
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11

12

HepaBHOMepHOE IBUKECHHE.
MrHoBeHHas CKOPOCTh. Y CKOPEHHUE.
[IpsamonuHetHOE TBUKEHHUE C
IIOCTOSIHHBIM YCKOPEHHUEM.
['paduyeckoe onucanue
NPSIMOJIMHEHHOTO JIBUXKEHHUSI C
MIOCTOSIHHBIM YCKOPEHUEM

Penrenue 3amau

13

CBobOosiHOE nazieHue. Y cCKopeHue
CBOOOTHOTO Ta/IeHUs. 3aBHCUMOCTh
KOOPJMHAT, CKOPOCTH, YCKOPEHHS OT
BpeMeHH U ux rpaduku. [IBrkenne
TeIa,0pOMIEHHOTO O YIJIOM K
TOPU30HTY

14

KpusosnHeliHOE NBUKEHNE.
JIBr>KeHUE 110 OKPYKHOCTH. YTJI0OBas
Y JuHeHas ckopocTh. [lepuon u
yacToTa. [{eHTpocTpeMurenbHoe U
MIOJIHOE YCKOPEHHUE

15

Pemenne 3amau

16

17

18

19

KonTponbnas paborta Ne 1 o reme
"Kunemartuka"

[TepBbriif 3akoH HproTOHA.
NuepuunanbHble CUCTEMBI OTCUETA.
IIprHIMI OTHOCUTEIBHOCTH
INanunes. HennepuuanbHble
CHCTEMBI OTCUETA

Cuita. PaBHOJIEHCTBYIOIIAS CUJIA.
Bropoii 3akon Herotona. Macca.
Bzaumopeicteue ten. Tpernit 3aKk0H
Hprorona

[IprHIMIT CynIEPIIO3ULIUU CHUIL.
Pemenue 3agau Ha npuMeHeHUE
3ak0HOB HproTOHA

20

Pemenue 3aga4 Ha npUMEHEHUE
3akoHOB HproTOHA

21

22

3aKOH BCEMUPHOIO TATOTEHUS.
OKBHUBAJIEHTHOCTh IPABUTAL[MOHHON
Y UHEPTHOM MAacChl

Cuna TsKeCTH U YCKOpEHHE
CBOOOJTHOTO Ma/IEHUS] CKOPOCTb.
JIBrxeHne HeOECHBIX Tel U UX
HCKYCCTBEHHBIX CITyTHHKOB. [lepBas
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KOCMUYECKAsi CKOPOCTh. 3aKOHBI
Kennepa

23

24

Pemenue 3amau

Cuna ynpyroctu. 3akoH ['yka. Bec
Tena

25

Cuna tpenus. [Ipupona u BubI cun
TpeHus. JIBUKEHUE B KUAKOCTH U
ras3e ¢ y4€ToM CHJIbI COIPOTUBIICHUS
cpensl

26

Hasnenue. I'uapocrarnueckoe
nasnenue. Cuna Apxumena.
Pemenne 3amau

27

AOCOFOTHO TBEPJIOE TEJIIO.
[TocTymarenbHOe U BpalaTeabHOe
JIBU>KEHUE TBEPAOTO Tesa. MOMEHT
CHJIbI OTHOCHUTEIIBHO OCH BPAILICHUS.
IIne4uo cuanl

28

29

30

Pemenue 3amau

Ciio)keHue cujl, IPUIOKEHHBIX K
TBepaoMy Teny. LleHTp TsxecTn
Tena. Y CIOBUSI pABHOBECHUS TBEPJIOTO
tena. Buasl paBHOBeCHs

Pemenne 3amau

31

32

33

34

35

Konrtponbnas padora Ne 2 o Teme
"Tunamuka. CTaTuKa TBEpOTO
Tena"

HMitynbsc MaTepUalbHON TOUYKH,
CHUCTEMBI MAaTEPUAIIBHBIX TOYEK.
IleHTp Macc CUCTEMBI MATEPUAIIBHBIX
Touek. TeopeMa 0 IBHKEHUHU LIEHTPA
Macc

WMITynbC CUIIBI 1 U3BMEHEHHE
MMITyJIbCa TeJla. 3aKOH COXPAaHEHUs
uMIlysbca. PeakTuBHOE IBUKEHHE
MoMeHT uMIysbca MaTe€pUaIbLHON
touku. IIpencrasienue o
COXpPaHEHUU MOMEHTA UMITYJIbCA B
LEHTPAJIbHBIX IOJIAX

Pemenue 3agau

36

Pabora cuibl Ha MaJIoM U Ha
KOHCYHOM IICPEMCUICHUH.
['padmyeckoe nmpencraBieHue
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paboThI cHIIBl. MOIITHOCTh CHITBI

37

38

39

40

41

Kunernueckas sneprus. Teopema 06
M3MEHEHUU KHHETUYECKON IHEPIUU
MaTepUaJIbHOU TOYKU

ITorennuansHele U
HEIOTEHIUAIbHBIE CHUJIBI.
ITorenuumaneHas 3Heprus. Bropas
KOCMHUYECKAsi CKOPOCTh

Tperbst KocMHuUeCcKas CKOPOCTb.
CBs13b pabOTHI HENOTEHIINATIBHBIX
CHJI C I3MECHEHHEM MEXaHHUYECKON
SHEPrUU CUCTEMBI T€J. 3aKOH
COXpPaHCHUMA MEXaHNYeCKOM SHCPTHUn

VYupyrue u Heynpyrue
CTOJIKHOBEHUS. Y paBHEHUE

bepuymnu st uneanbHoOn
JKUJIKOCTH. Pertenue 3a1au

Kontponbhas pabota Ne 3 o reme
"3aKOHbI COXpaHEHUSI B MEXaHUKe"

42

Pa3BuTue npencraBieHuid 0 npupoe
Ter10Thl. OCHOBHBIE MOI0KEHUS
MKT. duddysus. bpoynosckoe
JBUKCHHE

43

44

45

CtpoeHue ra3000pa3HbIX, KUIKUX U
TBEPJABIX TeJ. XapaKTep ABUKECHHUS U
B3aI/IM0I[€I\/JICTBI/I$I YJacCTHUIl BEUIeCTBa

Macca u pazmepsl MOJIEKYJT
(aromoB). KonnuecTBo BemecTna.
ITocrosannas ABoraapo
Temneparypa. Temnosoe
paBHoBecue. [Ikana Lenscus

46
47

Pemenue 3agau

NneansHblil ra3. ['a30BBIe 3aKOHBI

48

YpaBHenue Menpeneena-
Knaneiipona. Pemenue 3agau

49

50

51

AOGcomoTHas TemnepaTtypa. 3akoH
JanproHa

H3onporeccsl B UacaIbHOM rase ¢
MIOCTOSIHHBIM KOJIMYECTBOM
BELIECTBA

I'paduueckoe npeacrapneHue
M30IIPOLIECCOB: U30TEPMa, N30X0pa,
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u3obapa

52

OcnoBHoe ypaBHeHrne MKT

53

Penrenue 3amau

54

CBs13b a0COTIOTHOI TeMIepaTypbl
TEPMOJMHAMHUYECKON CUCTEMBI CO
CpeHEW KMHETUYECKOM SHEpruen
HOCTYNATEIbHOIO TEILIOBOTO
JBIKCHUS €€ YaCTHIL

55

56

O00011IeHIE U CUCTEMATU3AIUS
sgauni o teMme "OcuoBbl MKT"

Kontposbnas padota Ne 4 mo teme
"OcunoBbl MKT"

57

58

59

60

TepmoanHaMuueckas CUCTEMA.
3ananue BHEMHUX yciioBuit s T /1
cucTteMbl. BHeniHue u BHyTpeHHHE
napametpsl. [Tapamerpst T/1
CHUCTEMBI KaK CpEJHUE 3HAUCHUS
BEJIMYMH, ONUCHIBAIOIINX €€ Ha
MHUKPOCKOITIUYECKOM YPOBHE

HyneBoe Hauano TepMOAMHAMUKH.
Camonpon3sBosbHas penakcauus TJ]
CHUCTEMBI K TEIJIOBOMY PaBHOBECHUIO

Mopenb ueanpHOro rasa B
TEPMOJMHAMUKE. Y CIOBUSA
IIPUMEHUMOCTH 3TOM MOJEIH.
YpaBHenue Menzeneena-
KnaneiipoHa u BelpaxeHue AJis
BHYTPEHHEHN SHEPrun

Pemenue 3amau

61

Bripaxkenue 111 BHyTpEHHEN
SHEPrUur OJHOATOMHOTO HJICATTBHOTO
raza. KBazucratuueckue u
HECTATUYECKHUE TTPOLIECCHI

62

63

64

OnemeHTapHas paboTa B
TepMOJMHaMUKe. Beruncnenue
paboTsl o rpaduKy mporecca Ha
pV-auarpamme

Tennonepenaya kak crocod
W3MEHEHUs BHyTpeHHeM sHepruu T/1
CUCTEeMBI 0€3 coBepIleHUs padoTh

KOHBCKI_[I/ISI, TCIIOIIPOBOJAHOCTD,
H3JTy4YCHUC
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65

66

KonnuecTBO TEIUIOTHI.
TenmoéMmkocTh Tema. Y aenbHas U
MOJISIpHASI TETUTIOEMKOCTH BEIIIECTBA.
VY aenpHas TEIIOTa CropaHus
TOILIMBA

Pacuér konudecTBa TEIUIOTHI IIPU
TeruIonepeaye

67

68

69

70

[TonsiTue 06 aquabaTHOM mporiecce.
[IepBblii 3aKOH TEPMOJUHAMUKHI

KonuuecTBo TermioTel U paboTa Kak
Mepbl U3MEHEHNS BHYTPEHHEN
sHepruu T/] cucremsl

BTopoii 3ak0H TepMOIMHAMUKY TSI
PABHOBECHBIX U HEPABHOBECHBIX
nporeccoB. HeoOparumocTth
MIPUPOAHBIX MPOIECCOB

IIpuHIUITBI AEHCTBUS TEMIIOBBIX
mamuH. KI1JI. MakcumanbHOE
snayenue KII/. [{uxn Kapuo

71
72

Pemenne 3amau

Pemenue 3amau

73

DKOJIOTUYECKHE aCIICKThI
HCIIOIb30BAHMS TEIIOBBIX
nsurareneit. TennoBoe 3arps3HeHne
OKpYXKarolle cpebl

74

75

76

Pemenue 3agag

O00011IeHNE U CUCTEMATH3AIMS
3HaHMUU 110 TeMe "TepMoauHaMUKa.
TenmoBbie MaIuHb"

Konrtponbnas pabora Ne 5 o teme
"Tepmonunamuka. TennoBbie
MAaIIIuHEI"

77

[TapooOpazoBanue u KOHICHCAIIHS.
Ucnapenue u kunenue. Y neibHas
TEII0Ta MapooOpa30BaHUS

78

HaCLII]_[eHHI)Ie 1 HCHACBIIIICHHBIC
Mapel. KauecTBenHas 3aBUCHUMOCTE
TIJIOTHOCTHU U JAaBJICHUA
HACBIICHHOTO TTapa OT
TEMIIepPaTyphl, UX HE3aBUCHMOCTbH OT
00bEMa HACKIIIIEHHOTO Tapa.
3aBUCUMOCTh TEMIIEPATyPhl KUTICHHS
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OT JaBJICHHUA B KHAKOCTHU

79

80

BraxxnocTs Bo3ayxa. AGCOMOTHAS U
OTHOCUTCJIbHAA BJIAKHOCTDH

Penrtenue 3anau

81

Teépnoe Teno. Kpucramnmueckue u
amop(HbIe Tera. AHU30TPOIUS
CBOMCTB KpPHUCTAJIIOB

82

83

84

85

[TnaBneHue U KpUCTAIA3AITHS.
VYenpHas TEIIIOTA IUIABICHUS.
CyO6numarus

Jedopmaruu TBEPIOTO TENA.
Pactsoxenue u cxatue. CoBur.
Mounyins HOnra. Ilpenen ynpyrux
nedopMaruit

TennoBoe paclIMpeHue KUIKOCTEN U
TBEPABIX T€. AHTAPMOHHU3M
TEIUIOBBIX KOJeOaHUi 4acTHIl
BEILECTBA

[TpeoOpazoBaHue YHEPTHH B
(ha3oBbIX mIEepexoiax

86
87

YpaBHeHUE TEIIOBOTO OanaHca

Pemenue 3amau

88

[ToBepXHOCTHOE HATSKEHUE.
Kanwmiapuelie snenus. JlaBinenue
I10J1 UICKPUBJICHHOM IIOBEPXHOCTHIO
xuakoctu. @opmyiia Jlannaca

89

O00011eHNe U CUCTEMATU3 AL
3HaHWUU 110 TeMe "ArperaTHble
cocrosiHus BemiecTBa. Da3oBbie
nepexonnr”

90

91

92

93

KonTtponbHnas padora Ne 6 o Teme
"ArperaTHble COCTOSIHUSI BEILIECTBA.
®a30BbIe IEPEXObI"

DJeKTpu3anus Tel U €€ MpOosIBICHUSL.
DnekTpuueckuii 3apsia. [[Ba Buna
AIIEKTPUYECKHUX 3aPSAI0B.
[TpoBOHUKY, AUAAEKTPUKHU U
MTOJTYTPOBOTHUKH

DneMEHTAPHBINA ANEKTPUIECKUI
3apsd. 3aKOH COXpaHEHUs
JNEKTPUYECKOTO 3apsia

BzaumopeicTeue 3aps10B.
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Toueunsle 3apsapl. 3akoH Kynona

94

Penrenue 3anau

95

OnekTpuyeckoe noJie. Ero neiictue
Ha DJICKTPUYECKUE 3PS IbI

96

Hanps>k€HHOCTB 2IEKTPUYECKOTO
nosist. [Ipo6usli 3apsia. JIunun
HaIPSKEHHOCTH JIEKTPUYECKOIO
noJisi. OMHOPOHOE IIEKTPUIECKOe
noJe

97

IToTeHnmaabHOCTh
ANEKTPOCTATUYECKOTO IOJIS.
Pa3nocTh moTeHIINAIOB 1
HaIpspKeHUe

98

[lorenuumanbHas 3HEprUs 3apsaa B
AJEKTPOCTATUYECKOM IT0JIE.
ITorennuman 3MeKTpOCTaTUYECKOTO
OIS

99

100

101

CBs13b HANPSDKEHHOCTH TTOJISI |
Pa3HOCTH MOTEHIIUATIOB JIJIst
AIEKTPOCTATUYECKOTO OIS
[TpuHIMI CyTIePIO3UINH
AJICKTPUYCECKUX ToJIel. Perenue
3a7a4

Pemenue 3amau

102

103

104

ITone Toueunoro 3apsnaa. [Tone
PaBHOMEPHO 3apsiKEHHOU cepbl

ITose paBHOMEPHO 3apsKEHHOTO 110
00bEéMy mapa. [lose paBHOMEpHO
3apsHKeHHON OeCKOHEUHOU
IUIOCKOCTH

HpOBO,[[HI/IKI/I B DJICKTPOCTATUICCKOM
oJie. Y cloBue PaBHOBCCHUA 3apsa10B

105

I[I/IBJ'IGKTPI/IKI/I " IOJIYIIPOBOAHHUKHU B
OJICKTPOCTATUYCCKOM I10JIC

106

107

108

Konpencarop. D1neKTpoéMKOCTh
KOHJIEHCATOpa. DIEKTPOEMKOCTh
IJIOCKOT0 KOH/IEHCAaTopa

HapaJ'IJ'ICJIBHOC COCIMHCHUC
KOHACHCATOPOB. IlocnenoBatenbHOE
COCAMHCHUEC KOHACHCATOPOB

Pemenue 3amau

109

DHeprus 3apsyKEHHOTO
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KOHJICHCaTopa

110 Pemenue 3amau

111 JIBro>keHue 3apsiKEHHOW YacCTHUIIbI B
OJTHOPOJTHOM DJICKTPHUYECKOM I10JIe

112 Pemenue 3amau
O000111eHrE U CUCTEMATU3ALMS

113 3HaHWH MO TeMe "DIEKTPUIECKOE
mosne"

114 Kontposbnas pabora Ne 7 mo teme
"JnekTpruueckoe nosie"
Cuna toka. [IocTOSHHBIN TOK.

115 VYcnoBus cymecTBOBaHUS
MOCTOSTHHOTO JIEKTPUUYECKOTO TOKA

116 Uctounuku Toka. Hanpsbxenue u
6)1(®

117 Pemenue 3amay
3aBUCUMOCTb COIIPOTHUBIICHUS
OJIHOPOJIHOT'O ITPOBOJIHUKA OT €r0

118 JUTMHBI Y TUIOIIAAN OTIEPEYHOTO
cedyeHus. Y 1eJIbHOE COMPOTUBIICHUE
BEIIECTBA

119 Pemenne 3agau
[TocnenoBarenbHOE, MapaiesibHOE,

120 CMEIIIaHHOE COSIUHCHUE
MIPOBOJIHUKOB
Pacuér pa3zBeTBIEHHBIX

121 aNeKTpuuecKux uemnei. [lpasnna
Kupxroga

122 Pemenue 3amau

123 PaGota snexkTpruyeckoro Toka. 3aKoH
xoyns —Jlenna

124 Pemenne 3amau
MOoHOCTh 3EKTPUYECKOTO TOKA.

125 TemnoBas MOIITHOCTE, BEIZIEIIEMas
Ha PE3UCTOpE

126 Pemenue 3amau

127 OJ1C 1 BHyTpEHHEE CONIPOTHUBIICHHE
HCTOYHUKA TOKA

128 3akoH OMa 1Jis TOJTHOM (3aMKHYTOM)
AIIEKTPUYECKON LIETTH

129 Pemenue 3amau
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130

MoiHOCTh HCTOUHHKA TOKA.
KopoTkoe 3ambikaHue

131

132

Pemenue 3amau

KOHI[CHC&TOp B IICIIH ITOCTOSIHHOTI'O
TOKa

133

134

135

Pemenue 3amau

Penrenue 3amau mo reme
"IToCTOAHHBIN NEKTPUUECKUN TOK"

Penrenue 3amad mo reme
"IToCTOAHHBIN JIEKTPUUYECKUIN TOK"

136

137

138

Pewenue 3anau o reme
"TTocTOsIHHBIN MIEKTpUYECKUI TOK"

O00011IEHNE U CUCTEMATH3AIMS
3HaHuU 110 Teme "IloCcTosTHHBII
ANEKTPUIECKUH TOK"

KonTponbnas padora Ne 8 1o teme
"[TocTOAHHBIN NEKTPUUECKUN TOK"

139

DneKTpuyecKasi MpOBOAUMOCTD
pPa3JIMYHBIX BEIIECTB.
DIIEKTPUUECKHUI TOK B METaJLIaX.
CBepxnpoBOAUMOCTh

140

DNEKTPUYECKUN TOK B pacTBOPax U
paciaBax 3JI€KTPOJIUTOB. 3aKOHBI
®Dapanes U1 JIIEKTPOIU3a

141
142

Pemenue 3amau

DneKTpuuecKuil Tok B razax. [lna3zma

143

144

145

146

147

DNEKTPUYECKUH TOK B BaKyyMe.
Baxyymubie mprOopbI

DNEKTPUYECKUH TOK B
MOJIYTIPOBOTHUKAX.
[TonynpoBOTHUKOBBIE TPHOOPHI

Pu3n4ecKuil NPAKTUKYM 110 TEME
"M3MepeHune CUibl TOKa U
HaANPSDKEHUS B LENH MIOCTOSHHOTO
TOKA IPY OMOIIIM aHAJIOTOBbIX U
U(PPOBBIX U3MEPUTEIBHBIX
npubopoB"

Pu3nUecKuil IPAKTUKYM 110 TEME
"N3y4yeHne HepaBHOMEPHOIO
JBUKEHMS C LIENBIO ONIPENETICHUS
MI'HOBEHHOH ckopocTH"

Pu3n4ecKuil TPAKTUKYM I10 TEME
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"N3MepeHue yCKOpEeHHUs IpU
MPSIMOJIMHEHTHOM PaBHOYCKOPEHHOM
JIBMOKCHUH 10 HAKJIOHHOM
mIockocTH"

148

Pu3n4ecKuil IPAKTUKYM 110 TEME
"N3mepenue ycKopeHHus CBOOOIHOTO
naneHusa"

149

Pu3n4ecKuil IPAKTUKYM 110 TEME
"N3y4yeHue ABUKEHUS Tea 110
OKPYKHOCTH C IIOCTOSIHHOM 110
MOJ1yJIFO CKOPOCThIO"

150

Pu3n4ecKuil IPAKTUKYM 110 TEME
"N3mepenune paBHOICHCTBYIOMIEH
CHUJIBI TIPU ABUKEHUU OpyCKa Mo
HAKJIOHHOM MJ1I0cKOCTH"

151

Ou3nuecKuil MPaKTUKYM 110 TEMe
"UccnenoBaHue 3aBUCUMOCTH CHII
yIPYTrOCTH, BO3HUKAIOIINX B
NpYXKWHE U PE3SHHOBOM 00pasiie, OT
ux nedopmanun’

152

Ou3nuecKuil MPaKTUKYM 110 TEMe
"U3mepenune ko HuIenTa TpeHus
10 BEJIMYMHE YTIIOBOTO
Koa(puImenTa 3aBUCUMOCTH
Frp(N)"

153

154

155

Du3nUeCcKu IPAKTUKYM I10 TEME
"N3yuenue paBHOBECHS TeJa MO
JeficTBHEM HECKOJILKUX CHI"

Pu3NUeCKUu IPAKTUKYM I10 TEME
"UccnenoBanue coxpaHeHuUs
MMITYJIbCA MPU YIPYTOM
B3auMoOJeHCTBUH"

Du3nUeCcKu IPAKTUKYM I10 TEME
"U3ydyenue nzobapHoro mporecca"

156

Pu3NYeCcKuil TPAKTUKYM 110 TEME
"N3mepenue yaenbHou
TEMI0EMKOCTH "

157

158

Pu3NYeCcKuil TPAKTUKYM 110 TEME
"N3mepeHue yaenbHOU TEeIIOThI
IUIaBJICHUSA Ibaa"

Pu3n4ecKuil IPAKTUKYM 110 TEME
"M3y4yeHne NpoTeKaHus TOKa B LIETIH,
coaeprkaiie Kouaescatop"
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159

Du3n4ecKuil IPAKTUKYM 110 TEME
"NccneqoBaHue CMENIaHHOTO
COCIMHEHUS PE3UCTOPOB"

160

Pu3n4ecKuil IPAKTUKYM 110 TEME
"HccnenoBaHue 3aBUCUMOCTH

COIIPOTHUBJICHUS TEPMOPE3UCTOPA OT

TemnepaTrypsl"

161

162

163

164

PesepBHelit ypok. O600IICHNE U
CUCTEeMAaTH3aIMsI 3HAHHH 110 TeMe
"KunemaTtuka"

PesepBHbIil ypok. O0001ICHHE 1
CUCTEMAaTH3AIMsI 3HAHHH 110 TeMe
"lunamuka"

PesepBubiit ypok. O60011eHNE U
CUCTEeMaTH3alMsl 3HAaHHUH 10 TeMe
"CraTuka TBEp0ro Tena

PesepBHeiit ypok. O600IICHHE 1

CUCTEeMaTH3alMsl 3HAaHHUH 10 TeMe
"3aKOHbI COXpaHEHUSI B MEXaHUKe"

165

PesepBHeiit ypok. O600IICHHE 1
CHCTEeMaTH3allHs 3HAaHUH 110 TeMe
"OCHOBBI
MOJICKY/ISIPHO-KMHETHYECKOM
Teopun"

166

Peseprubriit ypok. O60011eHuE U
CUCTEMaTH3alMsl 3HaHUH 110 TeMe
"TepmoanHamuka. TernnoBbie
MalIuHbl"

167

Peseprubiit ypok. O6001eHuE U
cucremMaru3anus 3HAHHUH 110 TEME

"ArperaTHble COCTOSIHUSI BEILIECTBA.

®dazoBble Iepexoas”

168

169

170

Peseprubiit ypok. O60011eHIE U
cucremMartu3anus 3HAHUH 110 TEME
"Onekrpuueckoe nose"

PesepBHrlit ypok. O6001ICHHE U
CUCTEMAaTH3alMsl 3HAaHUM 110 TEMe
"TIoCTOSIHHBIN 2EKTPUYECKUNA TOK"

PesepBHrlit ypok. O6001ICHHE U

CUCTEMAaTH3alMsl 3HAaHUM 110 TeEMe
"ToKM B pa3Iu4HbIX cpenax”

OBIIEE KOJIMYECTBO YACOB I10

170

16
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[NPOTPAMME
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11 KITACC

Koau4gecTBO 4acoB

Ne JarTa nzydyenus
o/ Tema ypoxa Konrtpo IIpakTH
I Bcero JbHbIE YyecKHne
padoTbI padoTbl ILUIaH dakr
BzanmopeiicTBHE ITOCTOSHHBIX
1 MarHuTOB U IIPOBOJTHUKOB C TOKOM. 1
MarunutHoe nosue. ['unoreza Ammnepa
BekTop MarHuTHOM MHAYKIIUH.
2 [IpuHIUIT CynepIIO3UITMNT MAarHUTHBIX 1
nojei. JIMHuY MarHUTHON MHYKIIUU
3 MarauTHO€E 10JI€ MPOBOJIHHUKA C 1
TokoM. OmbIT DpcTena
4 Cuna Amnepa, e€ HanpaBJIeHUE U 1
MOYJTb
5 Pewenue 3amau 1
6 [Ipumenenue 3akona Amrepa. 1
DNEKTPOU3MEPUTEIILHEIC PUOOPHI
Cuna JlopeHnua, e€ HanpaBJIeHUE U
7 MOAyJb. JIBIOKEHHE 3apsSKEeHHON 1
YaCTHUIBI B OJJTHOPOJHOM MarHUTHOM
oJie
Pemenue 3amau
Pabota cunsl Jlopeniia
10 Pemenue 3amau
MaramuTHoOE I10JI¢ B BEIIIECTBE.
11 deppoMarHeTuky, napa- u 1
IAaMarHeTUKU
OcHOBHBIE CBOMCTBA
12 ¢beppomarneTukoB. [Ipumenenune 1
(heppoMarHeTUKoOB
13 Pemenne 3aga4u no reme "MarauTHoe 1
mose"
14 Pemenne 3a1a4u no treme "MarauTHoe 1
moie"
SIBneHue ANEKTPOMATHUTHON
15 MHAYKIWA. [I0TOK BEKTOpa MarHUTHOM 1
WHIYKIIHHA
16 OC uaayKIAHA 1
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3aKOH AJIEKTPOMATHUTHON MHAYKIIMU

17 ®dapazes

18 Buxpesoe anekrpuueckoe nose. Toku
dyko

19 OJIC MHAYKIMY B IBUKYIIUXCSI
MIPOBOTHUKAX

20 Pemenue 3agau

21 [IpaBuso Jlenima
NunyktuBHOoCTh. Karymka

22 WHYKTUBHOCTH B LIETIA ITOCTOSIHHOTO
TOKa

93 SAsnenue camounaykiuu. IC
CaMOWHTYKIIHH

24 DHeprus MarHUTHOTO TOJIS KaTYIIKU C
TOKOM. DJIEKTPOMAarHUTHOE T10JI€

25 Pewenue 3amau

26 O06001IeHNEe U CUCTEMATU3ALIHS
3HaHU# Mo TeMe "DIeKTpoauHaMuKa"

97 KoHntposbHas paboTta mo teme
"DnexkTpoaguHaMuka"
KonebarenpHas cucrema. CBOOOIHBIC

28 KoJiebanus. ['apMoHnyeckue
KoJieOaHMs

29 Kunematuueckoe u fuHaMHU4ECcKOE
OIHMCaHKe KOoJaeOaTeIbHbBIX IBUKEHHUI
DHepreTudeckoe onrcanue. BoiBos
JUHAMUYECKOTO OIHUCAHUS

30 TApMOHHYECKHUX KOJICOaHUH U3 MX
JHEPreTHYECKOTO U KHHEMATHIECKOTO
OIUCAHMS

31 Ammuintyna u ¢a3za konedbaHuit
[Tepuon u yacTora KojieOaHUH.
[Teproa manbsix cBOOOHBIX

32 KoJIeOaHMI MaTeMaTHYECKOrO
MasiTHUKA. [leproa cBOOOTHBIX
KoJeOaHui MPYKUHHOTO MasITHHKA

33 3aTyxaromue KojieOaHusl.
Brinyxaennsle koneOanus. Pezonanc

34 ABTOKONE0aHUS

35 Pemenue 3amau
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36

Ypok-koHpepeHmus "MexaHndeckue
KoJ1e0aHus B My3bIKaJIbHBIX
UHCTpYMEHTax"

37

O00011IeHNE U CUCTEMATHU3ALIS
3HAHUH 110 TeMe "MexaHnuecKkue
KoJjieOanus"

38

39

40

DNEeKTPOMArHUTHBIE KOJICOAHHUS.
KonebatenbHblil KOHTYP

®opmyna Tomcona. CBsi3b
aMIUIATY/IbI 3apsia KOHAEHCATOopa C
aMIUIATYI0M CUITBI TOKA B
K0J1e0aTeIbHOM KOHTYpE

3aKoH COXpaHCHUA OHCPIUU B
nacaJlbHOM KoJIeOaTeIbHOM KOHTYPC

41

3aryxarolue IeKTPOMarHuTHbIE
KoseOaHus. BeiHyX/1eHHbIE
QJICKTPOMArHMTHBLIC KOJIEOAHM

42

43

44

[Tepemennsbiii Tok. Pe3ucrop u
KOHJEHCATOP B LEMH NEPEMEHHOTO
TOKa

Karymika MHIyKTUBHOCTH B LIETH
NePEMEHHOT0 TOKa

3axon OMa 11 AIEKTPUYECKON Lienn
MEPEMEHHOT0 TOKa

45

46

MOoImHOCTh NEPEMEHHOTO TOKA.
AMIUTMTYIHOE U IEVCTBYIOIIECE
3HAYCHUEC CUJIbI TOKA U HAIIPSAKCHUA

Pe3onaHc B anexkTprueckoi nenu

47

Pemenue 3agau

48

49

50

WneanbHeblif Tpancdopmatop.
[IpousBoacTBo, nepenaya u
noTpeOIeHUE IEKTPUUECKOW SHEPTUH

DKOJIOTUYECKUE PUCKHU TIPU
MIPOU3BOJICTBE JIEKTPOIHEPTUH.
KynbpTypa ncnonszoBanus
3JIEKTPOIHEPTUHU B MOBCEIHEBHOM
KNU3HU

Pemenue 3agau

51
52

Pemenue 3agau

O0001IeHrE U cCUCTEMAaTU3 AU
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3HaHUU 10 TeMe "DJIeKTPOMAarHUTHBIE
KosiebaHus"

53

54

Mexannueckre BOJIHBI.
XapakTepUCTUKH MEXAHUYECKUX BOJIH

CBoiicTBa MEXaHNYECKUX BOJIH

55

56

57

3ByK. XapaKTepUCTUKH 3ByKa

Nudpas3syk u ynprpassyk. [llymoBoe
3arpsi3HEHUE OKPY’KAIOLIEH Cpelibl

Pemrenue 3amau

58

59

3JICKTpOMaFHI/ITHLIe BOJIHBI.
H?)JIY‘-IGHI/IG SJICKTPOMArdMuTHBIX BOJIH

9H€pFI/I${ OJICKTPOMAardHuTHBIX BOJIH.
CsoiicTBa QJICKTPOMAriuTHLIX BOJIH

60

[IIxana 3;1€eKTPOMarHUTHBIX BOJIH.
[IpuMeHeHne 2EKTPOMarHUTHBIX
BOJIH B TEXHUKE U OBITY

61

HpI/IHIII/IHBI paI[I/IOCBHBI/I u
TeaeBuacHuA. Pagmonokanms.
DNEeKTPOMarHuTHOE 3arpsi3sHEHUE
OKpY>KaroIlen cpeibl

62

63

KonTponbHas padota no teme
"Konebanus u BoiaHBI"

Caer. 3aKOH NPSIMOJIMHENHOTO
pacnpoCTpaHEHUs CBETA

64

Pemenue 3agau Ha npuMEHEHNE
3aKOHA NPSIMOJIMHEHHOTO
pacnpocTpaHEHHUs CBETa

65

66

67

68

Otpaxenue ceera. [lnockoe 3epkaio.
Cdepuueckoe 3epkano

[Ipenomnenue cBeTa. AGCOMIOTHBIN U
OTHOCHUTEJIbHBIN NTOKA3aTelb
npenomiieHus. [lonHoe BHyTpeHHee
otpaxeHnue. [IpenenbHbIN yroiu
MIOJIHOTO BHYTPEHHETO OTPaXKECHHUS

Pemenue 3aga4d Ha IPHUMCHCHUC
3aKOHOB OTPAKCHHUA U TPCIIOMJIICHUS
CB€Ta

Xon nydeit B npusMe. Jlucniepeust

cBera. CI0KHBIN cocTaB OEJI0T0 CBETa.

IIBer
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JInH3bl. @OKYCHOE pacCTOsIHUE U

09 ONITUYECKAs CHJIA JIMH3BI

20 [TocTpoenne n300pakeHNi B IMH3AX U
WX cHCTeMaX. Y BEIMYCHUE JIMH3BI
Pemenue 3a1a4y Ha OCTpoeHHE

71 M300pakeHUH, MOTy4aeMbIX C
MTOMOIIIBIO JTHH3

72 I'na3 kak ontuyeckas cucreMma
Pewmenne 3anau. IIpenenst

73 IIPUMEHUMOCTH I'€OMETPUUECKOMN
OIITHKH

74 CkopocTb cBETa U METOJIbI €€
U3MEpeHUs

75 Jlucniepcust cBera

76 WnTepdepennms ceera
KorepenTHbie UCTOYHUKH. Y CTIOBHS

77 HaOII0/IeHUsI MAKCUMYMOB U
MHUHUMYMOB

78 Pemenue 3anau

79 [Ipumenenue naTephepeHIun

80 Judpakmus cBeTa

81 Judpakiontas pemeTka. Y cioBue
HAOJTI0ICHUS TJIABHBIX MAaKCUMYMOB

82 Pemenue 3amau

83 [TonepeYHOCTH CBETOBBIX BOJIH.
[Tonspuszanusa ceera

84 Pemenue 3amau

85 CBeToBbI€ BJICHUS B IPUPOJIE

86 O06o0011eHNe U cuCTeMaTU3aIUs
3HaHui o teme "OnTuka"

87 KonTponbHas pabota mo Teme
«OnTuka»
I'paHUIBI TPUMEHHUMOCTH

88 KJIACCUYECKON MEXaHUKH. 3aKOHBI
ANEKTPOTMHAMUKY U TTPHHITHIT
OTHOCUTEIIbHOCTH

89 [TocTynatel cieruanbHON TEOPUU
OTHOCHUTEIIEHOCTH

90 IIpocTpaHCTBEHHO-BPEMEHHOU

uHTepBai. [IpeoGpazoBanus Jlopenua.
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VYcnoBue NpUYUHHOCTH.
OTHOCHTENBHOCTH OJTHOBPEMEHHOCTH.
3aMeUICHHE BPEMEHU U COKpAILlEHUE
JUIMHBI

DHeprus U UMIYJIbC PEISITUBUCTCKON

91
YaCTHULIBI
CBs13p Macchl € 3HEpruen u

92 UMITYJICOM PENSITUBUCTCKON
YacTULIbI. DHEPTHS MOKOs

93 PaBHOBECHOE TEIIIOBOE M3TyUEHUE

94 3akoH cMmenieHus Buna

95 I'mnote3a M. Ilnanka o xBaHTax.
DoTOHEBI

96 DHeprus U UMMIyibC poToHa
®otorddext. Onpiter A. T

97
CroneroBa. 3akoHsl hoToddexTa
YpaBHeHue DUHIIITEHHA 115

98 dboroaddekra. "KpacHas rpanuma"
dhoTodrddekra

99 JlaBnenne cBera. Onbitel I1. H.
JleOeneBa

100 BosHOBEIE CBOIICTBA YaCTHIL
Bounsl ne bpons. /InuHa BoyHbI 1e

101  Bpoiins u pa3mepsl o0nactTu
TIOKAIHU3AINH IBUKYIIEHCS YaCTHIIBI

102  KopmycKymnsspHO-BOIHOBOH JTyaan3mM

103 Judpakius 37eKTPOHOB Ha
KpHUCTaJIIaX
Crnenunduka usmMepeHuit B MUKPOMUDPE.

104 = CooTHoleHUS HEOMPeIeTEHHOCTEH
I'eiizenbepra

105  Pemrenue rpaduveckux 3agadq

106 Pemenue pacu€tHbix 3a1au
KonTponbhas pabota no remam:

107 "Ocnobl CTO", "KopnyckymsipHo-
BOJIHOBOM nyanu3m"
OMBITHI IO UCCIIEIOBAHUIO CTPOCHUS

108  aroma. [ImanerapHas MoJielb aToMa
Pesepdopaa

109  Tlocrynatsr bopa
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110

Buasl cnektpoB. CriekTp ypoBHeit
SHEPrUM aToMa BOJOpO/Ia

111

112

CrnoHTaHHOE U BBIHYXXICHHOC
H3JTy4CHUC CBCTA

Jlazep

113

Hyxnonnas monens sapa
IeiizenOepra-MBanenko. 3apsa u
MaccoBoe 4Mcio sapa. M30Tomnsl.
PaanoakTHBHOCTD

114

3aKoH paJiMOAaKTUBHOIO pacnaja.
CBolicTBa MOHU3HUPYIOILETO
u3nydeHus. BnusHue
PaZMOaKTUBHOCTH Ha )KMBBIE
opranusmsl. Jlozumerpus

115

116

117

118

DHeprus cBA3M HYKJIOHOB B S7pe.
SAnepusie cuibl. [{edekt Maccel sapa.
Snepubie peakuuu. fAnepHoie
peakTopsl. [IpoGiems! yripaBiseMoro
TEPMOSIICPHOIO CUHTE3A.
DKOJIOTUYECKHUE aCIEKThl Pa3BUTHUS
SIIEPHOM SHEPTreTUKU

Mertobl perucTpaiuu u
UCCIIEIOBaHMS 2JIEMEHTAPHBIX YaCTHULI.
@yHIaMEHTAIIbHBIE B3aUMOICUCTBUS.
baproHbl, ME30HBI U JIENITOHBI.
IIpencrasnenne o CtannapTHOU
Mozenn. KBapk-TirooHHast MoJienb
aJpOHOB

®usuka 3a npenenamu CTaHnapTHON
Mozenu. TéMHas MaTtepust U TEMHas
sHeprus. EnuncTBo Gpusnueckon
KapTHHBI MUpa

OTalbl pa3sBUTHUA aCTPOHOMHHU.
3HadeHue ACTPOHOMUHU

119

[IpuMeHnMOCTh 3aKOHOB (DU3UKHU JTSI
00BSCHEHUS TPUPOJIbI KOCMHUUECKHUX
00BEKTOB. MeTO/IbI aCTPOHOMUYECKHUX
HCCIIeIOBaHU M

120

CoBpeMEHHbIE ONITUYECKUE
TEJIECKOIIbI, PaJAHOTEIECKOIIbI,
BHeaTMoc(epHast aCTpOHOMHUS
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121

Bun 38é3nnoro neba. Co3sesnus,
SIpKUE 3BE3/IBI, IIAHETHI, UX BUIANMOE
JBIDKEHUE

122

Comnneunas cuctema. ComHIze.
ConHeunas akTUBHOCTE. ICTOUYHHUK
sHepruu CoJiHIA U 3BE3]

123

124

3BE3bI, NX OCHOBHBIE
XapakTepUCTUKHU. Jluarpamma
"CHEeKTpabHBIN KJIACC — CBETUMOCTD"

3B€3,I[I>I rJIaBHOM IIOCJICA0BATCIIBHOCTHU

125

BuytpenHnee ctpoeHue 3BE3 1.
CoBpeMeHHbIE NPEACTABIECHUS O
IIPOUCXOXKACHUHU U 3Boronnu ConHna
" 3BE31. DTallbl )KU3HU 3BE3 ]

126

Mnuneunsiii [lyte — Hama I'anakTuka.
Tunel ranaktuk. YEpHbIE ABIPHI B
sIpax rajJakTHK

127

128

129

Bcenennas. Paciiupenue Beenennoid.
3akon Xab6ma. Teopus boibiroro
B3pbIBa. PellMKTOBOE M3ITydeHUE

MacmrabHas ctpykrypa Beenennoid.
Meraranaktuka

Hepeménnsie npobieMbl acTpOHOMUHT

130

Pu3nUeCcKUil IPAKTUKYM 110 TEME
"MccnemoBaHue MarHUTHOTO T10JIS
MMOCTOSSHHBIX MarHUTOB' MIIA
"HccnemoBaHue CBOMCTB
(heppoMarueTukoB" UIU
"HccnengoBanue OeldCTBUS
MOCTOSIHHOTO MarHUTa Ha PaMKy ¢
TOKOM"

131

132

@uU3NYECKUN IPAKTUKYM I10 TEME
"N3mepenue cuiibl AMrepa" uinu
"N3y4yeHne 3aBUCUMOCTH CHJIBI
AmMriepa OT cuJIbl TOKa" WU
"OnpeneneHne MarHUTHOW UHIYKIUU
Ha OCHOBE U3MEpEHUs cuibl Amnepa”

@uU3NYECKU NIPAKTUKYM IO TEME
"HccnenoBaHue IBIEHUS
3JEKTPOMArHUTHOW MHIYKIUU" WIH
"OnpeneneHne MHAYKIIMU BUXPEBOTO

67




MAardHUTHOTO moJs"

133

134

135

136

137

138

139

140

141

DU3NYECKUI TPAKTUKYM 10 TEME
"HccnenoBaHue siBIEHUS
camouHaykiuun" wnu "Coopka Mojenu
AJIEKTPOMAarHuTHOro reHeparopa’

DU3NYECKUIN TPAKTUKYM I10 TEME
"N3mepenue neproia CBOOO HBIX
KOJIeOaHUN HUTSHOTO U MPYKUHHOTO
MasTHUKOB"

DU3NYECKUIN TPAKTUKYM I10 TEME
"[IpeobpazoBaHue YHEPTUU B
IPYKUHHOM MasiTHUKE"

®dusnyeckuii MPakTUKYM TI0 TeMe
"HccaenoBaHue NepeMEeHHOTr0 TOKa
4epe3 MOCIeA0BaTeIbHO COeANHEHHBIC
KOHJICHCATOP, KaTyLIKy U pe3ucTop"
niu "Hccnenoanue padboThl
HCTOYHHUKOB CBCTA B LICIIN
[IEPEMEHHOT0 TOKa"

du3nuecKuil NpakTUKYM 1O TeMe
"N3yueHnue napameTpoB 3BYKOBOM
BOJIHBI"

du3nuecKuil MPakTUKYM 110 TeEMe
"N3mepenue nokasaresns
IIPEIOMJIEHUS CTEKIA" WIN
"TTomyuenne n300pa>keHHst B CUCTEME
W3 TIOCKOTO 3epKajia v JTUH3HI"

Pu3nUeCcKUil IPAKTUKYM 110 TEME
"HccenenoBanue 3aBUCUMOCTU
(OKYCHOT'O PacCTOSIHUS OT BEI[eCTBA
(Ha mpuMepe XUIKUX JIUH3)" WIn
"N3mepenue poKyCHOT0O pacCTOSHUSA
paccerBaronIMX JUH3"

Pu3NYECKU MPAKTUKYM 110 TEME
"Habmonenue nudpakuuu,
UHTEepPEPEHIINH U TOISIPU3ALIH
ceera"

Pu3NYECKU MPAKTUKYM 110 TEME
"OnpeneneHyre UMITyJIbCa U SHEPTUU
PENATUBUCTCKUX YacTULL (110
¢dororpadusaM TpeKkoB 3apsKEHHBIX
YaCTHI[ B MArHUTHOM T10J1€)"
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142

143

144

145

@uU3NYECKU IPAKTUKYM 110 TEME
"U3mepenue noctosinHou [limanka Ha
OoCHOBe uccienoBanus Gorordpdexra"
niny "UccienoBanue 3aBUCUMOCTH
CHJIBI TOKA Yepe3 CBETOJIUO/ OT
HanpspkeHus"

DU3NYECKUI TPAKTUKYM I10 TEME
"HccnenoBanue ciekTpa
pa3peKeHHOT0 aTOMapHOIo BO0POa
Y U3MEpPEHHE MoCcTossHHOM Pundepra"

@uU3NYECKU NPAKTUKYM 110 TEME
"HccnenoBanue paroakTUBHOTO
(hoHa ¢ ucnosib30BaHUEM J03uMeTpa"
win "M3ydenue nornomienus 0eta-
YaCTHUIL ATFOMUHHAEM"

®u3nuecKuil NPAKTUKYM IO TEME
"Habaronenus 38€30H0T0 HEOA
HEBOOPYXEHHBIM TJIa30M C
HCTOJIb30BAHUEM KOMIBIOTEPHBIX
MPUJIOKEHUN JIJIs1 ONIpeeICHUS
MOJIOKEHUS HeOECHBIX 00BEKTOB Ha
KOHKPETHYIO JIaTy: OCHOBHbBIE
co3Be3ausi CeBepHOro MoJyIapus u
sipkue 3BE37161" win "HabmrogeHus B
teneckon JIyHbl, niaxer,
TYMaHHOCTEH U 3BE3HBIX CKOILJICHUI"

146

O06001eHne U cucTeMaTH3alus
3HaHUU. Ponb (pM3HUKHU U acTPOHOMUM B
SKOHOMHYECKOM, TEXHOJIOTHUISCKOM,
COLIMAJILHOW U 3THYECKOM chepax
JEeATEIbHOCTH YEII0BEKA

147

O06001eHne U cucTeMaTH3alus
3HaHUU. Posb 1 MecTo pu3uKu u
ACTPOHOMHU B COBPEMEHHOM HAay4YHOUN
KapTHHE MHpa

148

O0o011IeHNEe U cuCTeMaTU3alus
3HaHui. Ponb ¢usnueckoil Teopuu B
(bopMHpOBaHUY TIPE/ICTABICHUH O
¢bu3nveckoil kapTHHE MUpa, MECTO
¢bu3nveckoil KapTHHBI MHUpa B 00IIEM
PsSLy COBPEMEHHBIX €CTECTBEHHO-
HAyYHBIX [IPEJCTABICHUNA O IPUPO/IE
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149

O0001IeHYE ¥ cCUCTEMAaTU3 AL
3gagui o treMe "Kunematuka"

150

151

152

O00011IeHIE U CUCTEMATHU3ALIIS
3ganui mo reme "Kunemaruka"

O0001IeHrEe U cUCTeEMaTU3 AU
3HaHui 1Mo teme "Jlunamuka"
O0001IeHNE U CUCTEMATH3AIHUSA

3HaHui o Teme "CTaTuka TBEpI0ro
Tema"

153

O000111eHNE U CHCTEMATH3ALIHS
3HAHUH 10 TeMe "3aKOHbI COXPAHEHHUS
B MexaHuke"

154

155

156

157

O00011IeHIE U CUCTEMATU3AIUS
3HaHu# 110 Teme "OCHOBEI
MOJICKYJIIPHO-KUHETUUECKOU TeopHrn"

O000I11IeHIE U CUCTEMATU3AIUS
3HaHu no teme "TepMoarMHaAMUKA.
TermnoBeie MaIIUHEL"

O000I11IeHIE U CUCTEMATU3AIUS
3HaHUM 1Mo Teme "ArperaTHble
cocTosgHud BemecTBa. Pa3oBbIe
nepexomanl"

O00011IeHrE U CHCTEMATH3ALIHS

3HaHUM MO TeMe "DIEeKTpUYecKoe
none"

158

O0001IeHre U CUCTEMAaTU3AIUS
3HaHui 1o reMe "TloCcTOSHHBIHI
ANEKTpUYECKUi TOK"

159

160

O06o001IeHNEe U CHCTEMATH3ALIHS
3HaHUU 10 TeMe "TOKHU B pa3InyHbIX
cpenax"

O06o001IeHNEe U CHCTEMATH3ALIHS
3HaHW# 110 TeMe "MarautHoe nosne"

161

PesepBubiil ypok. O60061eHIE 1
CHCTEeMAaTH3alus 3HaHUH 110 TeME
"DJIeKTpOMarHuTHas UHIyKIus"

162

Peseprubiil ypok. O60061eHIE 1
CHCTEMATH3AINs 3HAHUI 10 TEME
"Mexaunueckue koneoanus"

163

PesepBHeIit ypok. O6001IeHNE 1
cucreMarul3anuda 3HAHUI 10 TEME
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"DneKTpoMarHuTHbIE Kosebanus"

164

165

166

167

PeseprubIil ypok. O6001eHIE 1
CUCTEMAaTH3alMsl 3HaHUM 110 TeMe
"MexaHuuYeCKue U 3JEKTPOMAarHUTHBIE
BOJIHBI"

PesepBHbIil ypok. O6001eHIE 1
CUCTEeMAaTH3aIMsl 3HAHHUH 110 TeMe
"Onruka"

PesepBHbIil ypok. O6001IeHIE 1
cCUCTeMaTu3alus 3HaHHUH 110 TeMe
"Ocnobl CTO"

PesepBHeIil ypok. O600ICHHE 1

cucTeMaTHU3alus 3HaHUi 10 Teme
"KopnyckynsipHO-BOIHOBOM Jyain3m"

168

PesepBHeIil ypok. O000IICHHE 1
CUcreMarmnul3anuda 3HAHUI 10 TeEME
"®uzuka aroma"

169

170

PesepBHrlil ypok. O600111eHNE U
CUCTEMAaTH3aIHsI 3HAHHUH 110 TeMe
"®u3uKa aTOMHOTO Spa U
3JIEMEHTapHbIX YacTull"

PesepBHrlit ypok. O60011eHNE 1
cHCTEeMaTHU3alus 3HaHHUA TI0 TeMe
"OnemeHTh! acTpopu3uKN"

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

170

16
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YYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET
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