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HHOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1o (¢u3uMKe Ha YpPOBHE CpeaHero ooOiiero oOpa3zoBaHus
pa3paboTaHa Ha OCHOBE IOJIO)KEHMM W TpeOOoBaHUM K pe3yJbTaTaM OCBOCHHUS
OCHOBHOHM o0Opa3zoBaTeabHON mporpaMmbl, mpeactaBieHHbix B ®I'OC COO, a
Takke ¢ yu€toM ¢eaepaibHOi padoueil mporpammbl BocnuTanus u Konuenmuu
npenofaBaHus yueOHoro nmpenMera « Pu3nka» B 00pa30BaTEIbHBIX OPTaHU3AIUIX
Poccuiickoit  ®enepanuu, — peaqu3yIOIIMX  OCHOBHBIE  OOpa3oBaTelIbHBIC
IPOTrPaMMBlI.

[Tporpamma no ¢usuke onpenenser 00s3aTeNbHOE MPEIMETHOE COJEPIKAHUE,
YCTaHABIMBAET PEKOMEHIYEMYIO MOCIIEOBATENbHOCTh U3yUYEHUSI TEM U PA3EIIOB
y4eOHOro mpeaMeTra ¢ y4€TOM MEXIPEIMETHBIX U BHYTPHUIPEIMETHBIX CBA3EH,
JOTUKA Y4eOHOTo IIpoliecca, BO3PACTHBIX OCOOEHHOCTEH  00ydarommxcs.
[Iporpamma mo ¢u3uke Aa€T NpeACTaBICHUE O IENAX, COACp)KaHUM, OOIIen
CTparerun OOy4YeHHs, BOCHUTAHUS M Pa3BUTHS OOyYalOLIUXCS CpEeACTBAMU
yueOHoro npeamera «Pu3nka» Ha yriyoJIEHHOM YPOBHE.

Nzyuyenne kypca ¢Gu3MKH yriayOnEHHOTO YPOBHS MO3BOJIET peaIn30BaTh
3aJ1a4i Npo¢eCCUOHATIbHON OPUEHTALlMH, HAPaBJIECHO HA CO3JIaHUE YCIIOBUH AJis
MPOSIBJICHUS] CBOMX HMHTEJUIEKTYaJbHBIX M TBOPYECKUX CIIOCOOHOCTEH KaxKIbIM
oOyyJarommcsi, KOTOpble HEOOXOAMMBI JUIsl TPOAOJDKEHUST 00pa3oBaHUS B
OopraHu3alusX Npo(ecCHOHaNbHOTO O00pa3oBaHUd M0 pPa3IMYHBIM  (PU3HKO-
TEXHUYECKUM U MHKEHEPHBIM CIEIIUATbHOCTSIM.

B nmnporpamme mno ¢Qusuke onpenensroTrcs IUIAHUPYEMBbIE pe3yibTaThl
OCBOCHHUS Kypca (PU3MKH Ha ypOBHE CpeaHero oliero oopa3oBaHus: JUIHOCTHBIC,
MeTanpeAMeTHbIe, MpeaMeTHble (Ha  yrinyOnéHHoMm  ypoBHe). Hayuho-
METOJO0JOTUYECKONH OCHOBOM g pa3pabOTKU TpeOOBaHUM K JIMYHOCTHBIM,
METaNpeAMETHbIM UM TMPEAMETHBIM pe3yjibTaTaM OOYyYalolMXCs, OCBOMBIIUX
nporpaMmy 10 (U3UKE Ha YPOBHE CpeaHero oOmiero oOpa3oBaHUs Ha
yriayOiIEHHOM YPOBHE, SIBJISIETCSI CUCTEMHO-/1E€ATEIbHOCTHBIN MOIXO/I.

[Iporpamma no (pu3nKe BKIIFOYAET:

IUIAaHUPYEMBIE pPE3yJIbTaThl OCBOCHHS Kypca (U3MKKM Ha yriayOJéHHOM
YPOBHE, B TOM YHCJIE IPEAMETHBIE PE3YJIbTaThI 110 roj1aM 00yUEHUS;

cojiepkanue yuyeoHoro npeameta « usukay 1o rojgaM o0ydeHusl.

[Iporpamma 1o (Qu3NKe HMEET TPUMEPHBIA XapakTep U MOXKET OBbITh
MCIIOJIh30BaHA YUUTEISIMU (DU3UKHU JJIsI COCTABIICHUS CBOUX PA00OYHMX MIPOTPaMM.

[Iporpamma no ¢u3nKe HE CKOBBIBAET TBOPUECKYIO MHUIIMATUBY YUHUTENIEH U
OPEIOCTaBIsET BO3MOXKHOCTH [UJIsl peaju3alMi  Pa3IMYHbIX METOJUYECKHUX
MOJXOJ0B K TMpenojaBaHUi0 (U3UKKM Ha YIIIyOJEHHOM YpOBHE IMpH YCJIOBUHU
COXpaHEHHUs1 003aTeNbHOM YaCTH COAEepPKaHUI Kypca.



®dusuka Kak Hayka O HauOosee OOIIMX 3aKOHAX MPUPOIBI, BBICTyHas B
KauecTBe y4eOHOro MpeAMETa B IIKOJIE, BHOCUT CYLIECTBEHHBIN BKJIAJ B CUCTEMY
3HaHU# 00 okpy:xatorieM Mupe. [IIkonbHbIN Kypc (U3UMKU — CHCTEMOOOPa3yIOIIHiA
JUTSl €CTECTBEHHO-HAYYHBIX YUEOHBIX MPEIMETOB, TOCKOJIbKY (PU3NYECKUE 3aKOHBI
JeXaT B OCHOBE IMPOIECCOB U SIBJICHUMN, H3y4aeMbIX XHUMHEH, OHOJIOTHEH,
¢usmueckoit reorpaduei um acTpoHommer. Vcmonp30BaHWE W AKTUBHOE
IpUMEHEHNEe (U3NYECKUX 3HAHUN ONPENEIWIO XapakTep U OypHOE pa3BUTHE
Pa3HOOOpa3HBIX TEXHOJOTUH B cdepe DHEPreTUKH, TPaHCIOpPTa, OCBOCHUS
KOCMOCA, MOJIyYEHUsI HOBBIX MATEpHUAJOB C 3aJaHHBIMH CBOWCTBaMHU. M3yueHue
(¢U3MKK BHOCHUT OCHOBHOM BKJaaA B (OPMUPOBAHHE ECTECTBEHHO-HAYYHOU
KapTHUHBI MUpa oOydaromierocs, B (opMupoBaHNE YMEHUN MPUMEHSATH HAYYHBIN
METO/] TIO3HAHUS [IPH BBIIIOJIHEHUU UMH YY€OHBIX UCCIIEJOBAHUM.

B ocHOBY Kkypca (u3uKku Ha ypOBHE CpelHEro 001ero oopa3oBaHusl MOJI0KEH
PAI UIEH, KOTOPBIE MOKHO pacCMaTpHUBaTh KaK IPUHLHUIIBI €70 IOCTPOCHMUS.

Hoea uenocmuocmu. B COOTBETCTBUM C HEUW KypC SBISIETCSA JIOTUYECKH
3aBEPIIEHHBIM, OH COJIEPKUT MaTepuaj U3 BCEX Pa3leioB (PU3MKH, BKIIOYAET KaK
BOITPOCHI KJTACCUYECKOM, TAK M1 COBPEMEHHOM (DU3HUKHU.

Hoen zenepanuzayuu. B cooTBeTCTBUM C HEW Marepual Kypca (puU3MKu
o0beIMHEH BOKpYr (¢u3nueckux Teopuid. BenymwuMm B Kypce sBisercs
(opMupoBaHUE NPEICTaBICHUNA O CTPYKTYPHBIX YPOBHSIX MAaT€pHM, BELIECTBE U
TOJIE.

Hoea cymanumapuzayuu. EE peanmuzanusi TPEAIoaracT HCIOJIb30BaHUEC
TYMaHUTapHOTO TOTEHIMana (U3MUECKON HayKH, OCMBICIICHHE CBSA3M Pa3BUTHUSA
¢uzukn ¢ pa3BuTHeM oOOmIecCTBa, a TaKXke C MHPOBO33PEHUECKUMH,
HPAaBCTBEHHBIMH U SKOJIOTMUYECKUMHU ITPpOoOIeMaMu.

Hoesa npuknaonoit nanpagiennocmu. Kypc ¢busuku yriayOJEHHOTO YpOBHSI
MPEANOJIAraeT 3HakOMCTBO C IIMPOKUM KPYTOM TEXHUYECKUX U TEXHOJOTMYECKHUX
MPUJIOKEHUN H3YYEHHBIX TEOPUM M 3aKOHOB. lIpm 3TOM paccMmarpuBaroTCs Ha
ypOBHE OOIIMX NPEICTaBICHUA U COBPEMEHHBbIE TEXHHUYECKHE YCTpOICTBa, U
TEXHOJIOTHH.

Hoea »rkonocuzayuu peanusyercss TOCPEICTBOM BBEIEHUS AJIEMEHTOB
collepKaHMs, TOCBSIIEHHBIX SKOJOTMYECKUM MpoOJjemMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHbl C PA3BUTHEM TEXHUKHA M TEXHOJIOTHM, a TakXe 0O0CYXIACHHS
npo0JieM palloOHATBHOTO MPUPOIONOIB30BAHUS U IKOJIOTMYECKON 0€30M1acHOCTH.

OcBoeHue cofiepKaHusi MporpamMmsbl Mo (GU3KKE JOHKHO ObITh MOCTPOCHO HA
MPUHIIMIIAX CUCTEMHO-AEATEIbHOCTHOrO noaxoaa. [mst pusuku peanuszanus 3Tux
OPUHIIMIIOB 0a3UpyeTCsl Ha UCMOJIb30BAHUM CAMOCTOSTEIBHOTO 3KCIIEPUMEHTA KaK
MOCTOSTHHO JIeHcTBYyIoIero ¢akropa ydeOHoro mpoiecca. s yrmyOGiaéHHoro
YPOBHS — 3TO CHUCTEMA CAMOCTOSITEIBHOIO YYEHHUYECKOTO JKCIIEPUMEHTA,



BKJIIOYAIOIIETO (PPOHTANBHBIE YYEHHUYECKHE OIbITHl MPU H3YYEHHUH HOBOTO
MaTepuana, 1abopatopHbeie padoThl U pabOThl MpakTUKyMa. [Ipu 3TOM BO3MOMKHBI
IBa crnocoba peanu3auuMud (GU3MYECKOro TMpakThukyma. B mepBoMm ciydae
NPaKTUKyM mpoBoAuTcs aubo B koHie 10 u 11 kmaccos, b0 mocie mepBoro u
BTOPOTO TMOJYTOAMM B KaXJIOM H3 JTHX KiaccoB. Bropoit cmoco6 — 3710
UHTerpanusi paboT TpaKkTUKyMa B CHUCTEMYy JabopaTOpPHBIX padoT, KOTOpPHIC
MPOBOAATCS B Mpolecce m3ydeHust pasaena (temsl). IIpu 3Tom mon pabotamu
IPaKTUKyMa TTOHMUMAETCsl CaMOCTOSITEIbHOE UCCIIEIOBAHUE, KOTOPOE MPOBOJIUTCS
10 PYKOBOJICTBY CBEPHYTOT0, 0000IIEHHOTO BUa O€3 MOIIAroBOi HHCTPYKIIUU.

B nmporpamme mo (Qusnke cucTeMa YYEHHMYECKOTO0 JKCIIEPUMEHTA,
1a00paTOpHBIX padOT M MpaKTHKyMma MpeACTaBiIeHAa €AUHBIM mepeuHeM. Bribop
TEMATUKU U1 3TUX BUJOB YUEHHUYECKUX MPAKTUYECKUX PabOT OCYIIECTBISIETCA
YYaCTHHUKaMU 00pa30BaTEIbHOTO MPOLECCa UCXOISl U3 OCOOEHHOCTEN MOYypPOYHOTO
IJIAHUPOBAHMSI W OCHalleHus kaOuHera ¢uiuku. [Ipm 3TOM oOecneumBaercs
OBJIaJICHHE OOYYaIOUIMMHUCS YMEHUSIMH TMPOBOJUTH NPSIMbIE U KOCBEHHBIE
U3MEPEHMs], UCCIIEIOBAaHUS 3aBUCUMOCTEN (DU3MUECKUX BEIUYUH M IMOCTAHOBKY
OTIBITOB IO MPOBEPKE MPEATOKEHHBIX TUIIOTES.

Bonbiioe BHUMaHHWE YAENACTCS PEIICHUIO PAcCUETHBIX M KadeCTBEHHBIX
3anay. Ilpu »TOM JUIsl pacy€THBIX 3a7a4 MPUOPUTETOM SBIISIIOTCS 3aJla4d C SBHO
3aJJaHHOW M HESIBHO 3aJaHHON (PU3UYECKOW MOJEIIbIO, MO3BOJISIONINE TPUMEHSTh
U3yYEHHbIE 3aKOHbl M 3aKOHOMEPHOCTH KakK W3 OJHOIO paszjelia Kypca, Tak U
WHTETPUPYS MPUMEHEHNE 3HAHWIA U3 Pa3HBIX pa3esoB. J[Js KaueCTBEHHBIX 3ajad
MIPUOPUTETOM SIBJISIFOTCSA 3aJlaHdsd Ha OOBSCHEHUE/TIPEJCKa3aHUue MPOTEKaHUs
bu3nUecKuxX SBICHUN U MPOIECCOB B OKPYXAIOIIEH >KU3HH, TpeOyrolue BpIOOpa
(puznyeckoil Moaenu Al CUTYaluu NPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBuu ¢ TpeboBanmsimu PI'OC COO k wMarepuaibHO-
TEXHUYECKOMY OOECIEUCHHUIO Y4eOHOTo TMpolecca Kypc (U3UKU YTriayOJE€HHOTO
YPOBHS Ha YPOBHE CPEIHEr0 00IIEero 00pa30BaHUs TOJKEH M3YYaThCsl B YCIOBUSIX
npenMeTHoro kabunera. B kaOuHere GU3MKHA AOMKHO OBITH HEOOXOAMMOE
nabopatopHoe OOOpyJOBaHUE MJIsi BBIINOJHEHHUs YKa3aHHBIX B IpOrpaMMe [0
du3NKe YYEHUYECKUX ONBITOB, JIAOOPATOPHBIX pabOT W paboOT MpakTHKyma, a
TaK)Ke JIEMOHCTPALIMOHHOE 000pYyA0BAHHUE.

JemoHCcTpanoHHoe oOopyaoBaHue (opmupyercs B COOTBETCTBUU C
IOPUHIIMIIOM MUHUMAJIBHON JOCTATOYHOCTH U OOECHevYMBaeT IOCTaHOBKY
MEPEYUCIICHHbIX B TMporpaMMe 1o (U3MKe KIIOUEBbIX JEMOHCTpalUil s
WCCIICIOBAaHUST ~ M3yYaeMbIX SIBJICHUA W  TPOIECCOB, OMIUPUUYECKUX U
(dyHIaMEHTAIbHBIX 3aKOHOB, HX TEXHUYECKUX MPUMEHEHHIA.

JlabopaTopHoe 00OpymOBaHME IS YYCHHUYECKHX MPAKTUYECKUX padoT
dopMupyeTcss B BUIE TEMATUYECKUX KOMIUIEKTOB M OOECHEUMBAETCS B pacuére



OJTHOTO KOMIUJIEKTa Ha JABYX OOydJarommxcs. TeMaTH4ecKue KOMILJICKThHI
71ab0paTopHOTO O00O0PYIOBAHUS JOJDKHBI OBITH TMOCTPOCHBI HA KOMILJICKCHOM
UCIIOJIb30BAaHUU AHAJIOTOBBIX U IU(GPOBBIX MPHUOOPOB, a TAKKE KOMIIBIOTEPHBIX
U3MEpPUTEIBHBIX CUCTEM B BUJIE IU(DPOBBIX JabopaTopuil.

OCHOBHBIMH II€JIIMU W3Y4YeHHs] (PU3UKU B 00IIEeM 0Opa30BaHUU SIBISIOTCS:

dbopMHpOBaHUE UWHTEpPECAa W CTPEeMIICHHS OOydYarolmuxcsi K HaydYHOMY
WU3YYEHUIO TOPUPOABI, Ppa3BUTUE HX HMHTEIUIEKTyaldbHBIX M  TBOPYECKHX
CIIOCOOHOCTEH;

pa3BUTHE TPEACTABICHUN O HAYYHOM METOJAE MO3HaHWUS U (HOPMUPOBAHHE
UCCJIeI0BATEIHLCKOIO0 OTHOIICHUS K OKPYKAIOIIUM SIBIICHUSIM;

dbopMHpOBaHHE HAYYHOTO MHUPOBO33PEHHS KaK pe3ysibTaTa U3y4YEHHUs OCHOB
CTPOEHHUS MAaTepuU U QyHIAMEHTAIBHBIX 3aKOHOB (DU3UKU;

dbopmMupoBaHUE YMEHUN OOBACHSTH SIBJICHUS C UCIOJIb30BaHUEM (DU3UUECKUX
3HAHUI U HAYYHBIX JOKA3aTEIbCTB;

dbopMHpoBaHUE TPEACTABICHUA O poiu (PU3MKU JJIs Pa3BUTUA JPYTHX
€CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJIOTHU;

pa3BUTHE  MPEACTABICHUH O BO3MOXHBIX  cdepax  Oynyuen
npodeCCUOHAIBHOW  IESITEILbHOCTH, CBSI3aHHBIX C (DU3UKOM, MOJATOTOBKA K
JaybHeleMy oOy4eHHUIO B 3TOM HaIlpaBJICHUU.

JlocTrxeHre 3TUX Leied oOecreunBaeTcsl peluieHHueM CIeAYIOUINX 3a/ad B
nporiecce u3yueHus Kypca GU3uKH Ha YPOBHE CpeTHEro O0IIero oopa3oBaHMs:

NpUOOpPETEHNE CUCTEMBI 3HAHUN 00 OOIIMX (PU3NYECKHX 3aKOHOMEPHOCTSX,
3aKOHAaX,  TEOpHUsAX,  BKJIIOYAas  MEXaHUKY,  MOJIEKYJSIpHYIO  (puU3uKy,
AIEKTPOJUHAMUKY, KBAHTOBYIO (DU3HKY U SJIEMEHTHI aCTPOPU3UKHY;

dbopMHpOBaHUE YMEHHUM MTPUMEHSATh TEOPETUUCCKUE 3HAHUS JJI1 OOBSICHEHHUSI
bu3UYECKUX SIBICHUW B MPUPOAC U JUISl MPUHATHUS MPAKTUYECKUX PEIICHUM B
MOBCEIHEBHOM JKH3HM;

OCBOCHHME CIIOCOOOB PEIICHHsS pa3IMYHBIX 3aJad C $BHO 3aJlaHHOM
(¢uznyeckol MoneNblo, 3a/1ay, MOJpa3yMEBAlOIIMX CAMOCTOATEIbHOE CO3/1aHue
¢u3nueckoil MOJENH, aJeKBATHOM YCIOBHUSIM 3a/adyd, B TOM YHCIE 3aaad
UHKEHEPHOTO XapaKTepa;

MOHMMaHWe (U3UYECKUX OCHOB M TMPUHIIUIIOB JEHCTBUS TEXHUYECKHUX
YCTPOMCTB U TEXHOJOTMYECKHX ITPOLIECCOB, UX BIMSIHUS HA OKPYKAIOLLYIO CPENY;

OBJIQJICHUE METOJAMH CAMOCTOSITENILHOTO TIUIAHUPOBAHUSI W TPOBEICHUS
¢u3nUecKuX OKCMEPUMEHTOB, aHalIW3a W HHTEpIHpeTanuu  uHdopmaiuu,
onpeaeneHus JOCTOBEPHOCTH MOJTYYEHHOTO pe3yJIbTaTa;

CO3JaHHE YCJOBHH [JIi pa3BUTUS yMEHUH MNPOEKTHO-UCCIEN0BATEIHCKOM,
TBOPYECKOM JIESTEIIbHOCTH;



pa3BuTHE MHTEpeca K chepaM nmpodhecCHOHATHLHON e TETPHOCTH, CBA3AaHHON
¢ (PUBHKOIA.

B cootBerctBun ¢ tpedoBanusiMu OI'OC COO yriyOn€HHBIA YypOBEHBb
n3ydeHuss ydeOHoro mpenmera «®Ddus3mka» Ha ypoOBHE CpeaHEro OOIIero
oOpa3zoBaHusi BbBIOMpaETCs OOYYAIOIIMMUCS, IUIAHUPYIOMIMMH TPOJOJIKEHUE
00pa3oBaHus 1O CHEUATBHOCTIM (PU3UKO-TEXHUYECKOTO MPOQUIIS.

Ha uzyuenmne ¢usuku (yrayOnEHHBIN ypOBEHb) Ha YPOBHE CPEIHEro OOIIETo
obOpazoBanus orBoauTcs: 340 vacos: B 10 knacce — 170 yacoB (5 yacoB B HEZIEIIO),
B 11 kmacce — 170 yacoB (5 4acoB B HEJICIIIO).

[Ipennaraempiii B mporpamMme Mo (QU3MKE TMepeyeHb Ja0OPATOPHBIX M
NPAKTUYECKUX paboT sBIAETCS PEKOMEHJOBAaHHBIM, YUMTENb JellaeT BbIOOD
IPOBENICHUsT JTA0OPATOPHBIX PabOT U OMBITOB C YYETOM HHIWBUIYATbHBIX
0COOEHHOCTEH 00yYarOIUXCS.



COIEPKXAHUE OBYYEHMUA
10 KJTACC

Paznen 1. HayuHblii MeTO/I IO3HAHUSA TPUPO/IbL.

®duszrka — pyHIaMeHTallbHasg Hayka o npupoje. HayuHsiil MeTo/] mo3HaHus U
METO/IbI UCCIICTOBAHMS (PU3NUECKHX SBIICHUM.

DKCIEPUMEHT M TEOpUs B Ipoliecce IMO3HaHWs Npuposl. HabmrogeHue u
AKCIIEPUMEHT B (pU3HKe.

CnocoObl u3MepeHusi (GU3MUECKUX BEIMYMH (aHAJNOTOBbIE U U(pPOBBIC
U3MEpUTEIbHBIE MPUOOPHI, KOMITBIOTEPHBIE JATYMKOBBIE CUCTEMBI).

[TorpemHocT  u3MepeHuit  GU3MYECKUX  BedMUuuH  (aOconroTHas U
OTHOCHUTE/IbHAS).

MopenupoBanue QU3NYECKUX SIBICHUNW U MPOIECCOB (MaTepuaibHas TOYKA,
a0COJIOTHO TBEPJOE TEJO, WJcANIbHAs KUIAKOCTh, HJCANbHBIA a3, TOUYCUHBIN
3apsan). ['unoreza. @u3znyeckuil 3aKOH, TPAHUIIBI €ro MPUMEHUMOCTU. Du3ndeckas
TEOpHS.

Pons u Mecto Qu3nku B (GOPMHUPOBAHUU COBPEMEHHON HAYyUHON KAapTUHBI
MHUpA, B MPAKTUYECKON JIEATEIIBHOCTH JIFOCH.

Yuenuueckuii 3xcnepumenm, nabopamopnuie padomot, npakmuKym.

MN3mepenre cwibl TOKa W HANPSOKEHUS B IIENMU TMOCTOSHHOTO TOKa MpH
TTOMOIIY aHAJIOTOBBIX U IU(DPOBBIX U3MEPUTEIIHLHBIX TPHUOOPOB.

3HaKOMCTBO C LH(ppoBoi nadoparopueil no ¢usuke. [Ipumepsl n3mMepeHus
(bU3HUEeCKUX BEIMYUH TIPH MOMOIIM KOMIIBIOTEPHBIX JATYUKOB.

Pa3nen 2. MexaHuka.

Tema 1. Kunemamuxa.

Mexannueckoe nBHXeHUE. OTHOCUTEIBHOCTh MEXAHMYECKOTO JBHUKEHUS.
Cucrema oTcuéra.

[Ipsimas u oOpaTHas 337241 MEXaHUKH.

Panuyc-BekTop MaTepuaqbHOM TOYKHU, €r0 MPOCKIMH Ha OCH CHUCTEMBI
KoopauHaT. Tpaekropus.

[lepemenienune, CKOpocTb (CpemHsisi CKOPOCTb, MTHOBEHHAs CKOPOCTb) M
YCKOpPEHHE MaTepuajbHOM TOYKH, WX MPOEKIIMH HAa OCU CHCTEMBbI KOOpIWHAT.
CroxeHue nepeMenieHuil u CJI0KeHUE CKOPOCTEN.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSIMOJIMHENHOE JBHKEHUE. 3aBUCUMOCTh
KOOPAUHAT, CKOPOCTH, YCKOPEHHUS U MyTH MaTE€PUaIbHOM TOUYKU OT BPEMEHU U UX
rpadukw.

CBobOonHOEe mMmajeHue. YCKOpeHue CBOOOAHOTO majacHus. J[BuxkeHue Tena,
OpOIIEHHOTO TMOJ YIioM K TOPU30HTY. 3aBUCUMOCTH KOOPAMHAT, CKOPOCTU H
YCKOPEHUSI MaTEPHAILHON TOYKH OT BPEMEHU U UX TpaUKHU.



KpuBonmHenHoe  nBWKeHWE. JIBMKEHHE  MAaTEpUAIIBHOW  TOYKH 11O
OKPY>KHOCTH. YTJIOBasg M JIMHEWHasi ckopocTh. Ilepuog m dactora oOparmieHusl.
[lenTpocTpeMutensHoe (HOpMaIbHOE), KacaTelbHOE (TAHT€HIMAIBHOE) U MOJIHOE
YCKOPEHHUE MaTepUaAIbHON TOUKH.

TexHuyeckue yCTpOMCTBA M TEXHOJIOTMYECKHE MPOLECCHI: CIHIOMETP,
IBW)KCHUE CHApSAOB, LEMHBbIE, MIECTEPEHYATBIE M PEMEHHBIE TIEepeaaud,
CKOPOCTHBIE JTU(PTHI.

Hemoncmpayuu.

Mopnenb cucTeMbl OTCUETA, WIUTKOCTPAIUS KHHEMAaTUYECKUX XapaKTEPUCTHUK
JBUKCHUS.

Crioco0bI UcclieIOBaHUS ABMKEHUI.

NtrocTpanyst peaesIbHOro nepexoa i N3MEpeHHe MIHOBEHHOM CKOPOCTH.

[TpeoOpa3oBanue ABMKEHUN C UCTIOIb30BAaHUEM MEXaHU3MOB.

[Tanenue Ten B BO3IyXe U B pa3peKEeHHOM ITPOCTPAHCTBE.

Habmronenue ABMXKEHUs Tena, OpOIIEHHOTO MOJ YIJIOM K TOPU3OHTY H
TOPU30HTAIIBHO.

HampaBneHue cKOpOCTH NpHU IBM>KEHHUH 110 OKPY>KHOCTH.

[IpeobpazoBaHue yrioBOM CKOPOCTH B PEAYKTOPE.

CpaBHEHHE IyTEH, TPACKTOPHUHA, CKOPOCTEH ABUKEHHUS OJHOTO U TOTO K€
Tela B pa3HbIX CUCTEMAX OTCYETA.

Yuenuueckuit skcnepumenm, nabopamopnuie padomot, npaKmuKym.

N3yueHne HEpaBHOMEPHOTO JIBHXKEHHS C L€ ONPEAEICHUS] MTHOBEHHOM
CKOPOCTH.

M3mepeHne yCKOpEeHHsI MPU MPSMOIMHENHOM PaBHOYCKOPEHHOM JIBH>KEHHUH
110 HAKJIOHHOM TIOCKOCTH.

HccnenoBanre 3aBUCUMOCTH IMYTH OT BPEMEHU IMPU PaBHOYCKOPEHHOM
JIBYKEHUU.

WU3mepenne  ycKOpeHUss ~ CBOOOJHOrO  majeHUs  (PEKOMEHI0OBaHO
UCIIOJIb30BaHue 1M (PPOBOI TabopaTopun).

W3yuenue pABWKEHHS Tella, OpoIIeHHOro ropu3oHTanbHo. [IpoBepka
TUIOTE3bl O MPSAMOM MPONOPUUMOHAIBHONW 3aBUCUMOCTH MEXAY JAaTbHOCTBIO
IIOJIETA U HAYAJIbHOU CKOPOCTHIO TEJIA.

N3yueHune NBHKEHHSA Tella MO OKPYXHOCTH C IOCTOSHHOW IO MOJIYJIIO
CKOPOCTBIO.

HccnenoBanue 3aBUCHMOCTH TNEpHUOAa OOpallleHUs KOHUYECKOTrO MasiTHUKA
OT €ro MapaMeTpoB.

Tema 2. /lunamuxa.



IlepBbiii 3ak0oH Hrprorona. MueprmaneHble cucremsl orcuéra. [IpmHmmn
oTHocuTenbHOCTH ["anmunes. HenHepuumanbHble cUCTEMBI OTCUETa (ONpENENICHUE,
IpUMEPBHI).

Macca Tena. Cwia. [IpuHIUI Cyneprio3uiiuy CUil.

Bropoi 3akon HproToHA 1151 MAaTEPUAIIBHOM TOYKH.

Tperuit 3akoH HproTOHA 17151 MaTEpUANbHBIX TOYEK.

3aKOH BCEMHUPHOIO TATOTEHHs. OKBHUBAJIEHTHOCTh TIPaBUTALIMOHHOM U
WHEPTHON MaccCBhl.

Cuna TsokecTH. 3aBUCUMOCTh YCKOPEHHSI CBOOOJHOIO MaJ€HUsl OT BBICOTHI
HaJ TOBEPXHOCTHIO IUIAHETHl M OT Treorpapuueckod IMMpOTHL. JIBHKEeHUE
HEOECHBIX TeJ U UX CITyTHUKOB. 3akoHbl Kemepa. [lepBas kocMuueckasi CKOpOCTb.

Cumia ynpyroctu. 3akoH ['yka. Bec tema. Bec Ttema, nBmxymerocs c
YCKOPEHUEM.

Cuna Ttpenus. Cyxoe TpeHue. Cuna TpeHHUs CKOJIBKEHUS U CUJla TPEHHUS
nokos. Koapduuuent tpenus. Cuna CONpOTHBIECHUS NpPU JIBUKEHUM Teja B
KUJIKOCTH WJIN ra3e, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCHUTEJIBHOTO JABUKEHUSI.

Hasnenne. ['mapocrarnueckoe nasnenue. Cuna Apxumena.

TexHuyeckue yCTpOMCTBA M TEXHOJOTMYECKUE INPOLECCHI: IOAIIMITHUKY,
JIBIYKEHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jemoncmpayuu.

HabGnronenue nBM>KEHMs TeJl B MHEPUUATbHBIX U HEMHEPLIMAJIBHBIX CUCTEMAX
OTCYETA.

[TpyuHIMIT OTHOCUTEIBHOCTH.

KaueHne IByX LWIMHIPOB WIM IIAPOB Pa3HOM MacChl C OJMHAKOBBIM
YCKOPEHHUEM OTHOCUTEIIBHO HEMHEPLIMAILHON CUCTEMBI OTCUETA.

CpaBHEHHE  PaBHOACHUCTBYIONIEH  MOPWIOKEHHBIX K TeIy CHI  C
ITPOU3BEAECHUEM MACCHI TEJIA HA €70 YCKOPEHUE B NHEPLIHAIIBHOW CUCTEME OTCUETA.

PaBeHCTBO chJl, BOZHUKAIOIIMX B PE3YIbTATE B3aUMOIEHCTBUS TEL.

N3mepenune macc 1o B3auMoAEHCTBUIO.

HesecomocTs.

Bec tena nmpu yCKOpEHHOM MOABEME U MTaJICHUH.

L{eHTpOoOCKHBIC MEXaHU3MBI.

CpaBHEHUME CUJI TPEHHS TIOKOS, KAUEHUSI U CKOJIbKEHUSI.

Yuenuueckuii 3xcnepumenm, nadopamopnsie pabomot, npaKmuKym.

N3mepenne paBHOACHCTBYIONIEH CHII TIPU ABHKCHUHM OpyCKa MO0 HAKIIOHHOMN
IIJIOCKOCTH.

[TpoBepka rumoTe3bl O HE3aBHUCHUMOCTH BPEMEHU JBMXKEHHsI Opycka IO
HAKJIOHHOW IJTIOCKOCTH HA 33JJaHHOE PACCTOSTHUE OT €r0 MACCHI.



WccnenoBanre 3aBUCUMOCTH CHJT YIIPYTOCTH, BO3HUKAIONIUX B MIPYKUHE H
PE3MHOBOM 00pasiie, OT ux aedopmMariuu.

W3y4eHne IBMKCHUS CUCTEMBI TEJ, CBSA3aHHBIX HUTHIO, IEPEKHUHYTOU Yepe3
NErKuii OJIOK.

N3mepenne koadduiiieHTa TpeHUs MO BEIMYMUHE YTIOBOro KoddduimeHta
3aBucUMOocTd Frp(N).

HccnenoBanre ABUXeHUS OpyCKa MO HAKJIOHHOU IJIOCKOCTH C MIEPEMEHHBIM
KO3 (HUIIUEHTOM TPEHHUS.

N3yueHne NBUXKEHUS Tpy3a HA BaLy C TPEHHUEM.

Tema 3. Cmamuxa meépoozo mena.

Ab6comotHo TBEpHoe Teno. llocTymarensHoe M BpalaTelbHOE BUKCHHE
TBEPAOro Tena. MOMEHT CHIIBI OTHOCUTEIIBHO OcCH BpamieHus. I[linedo cuisl.
Croxenue cuil, MPUIOKEHHBIX K TBEpAOMY Teny. LleHTp TskecTu Tena.

Y ci10Bus paBHOBECHS TBEPIOTO TEJIA.

YcroitunBoe, HeyCTOMUMBOE, O€3pa3TMYHOE PAaBHOBECHUE.

TexHuyeckue yCTpPOWCTBA M TEXHOJOTHMYECKHME MPOLECCHL: KPOHIITENH,
CTPOUTEIIbHBIN KPaH, peHIETYATHIE KOHCTPYKIIHUH.

Jemoncmpayuu.

VY ci10BUsI paBHOBECHSI.

Bunel paBHOBecHs.

Yuenuueckuii sxcnepumenm, nabopamopmusie padbomot, npaKmuKym.

HccnenoBanue yciaoBUKW pPaBHOBECUS TBEPAOrO Tejla, HWMEKOLIErO0 OCh
BpAalLLCHHUS.

KoHcTpynpoBaHue KpOHIITENHOB U PACYET CUJT YIIPYTOCTH.

N3ydeHne ycTOMYUBOCTH TBEPAOTO TENIA, UMEIOLIETO IIIOMIA/Ib OMIOPHI.

Tema 4. 3akonwvl coxpanenus é mexanuxe.

Nmnynec MaTepuagbHON TOUKH, CUCTEMbBI MAaTEPUAIIBHBIX TOUYEK. L{eHTp macc
CHUCTEMBI MAaTEPUAIBHBIX TOYEK. Teopema 0 ABUKEHUU LIEHTPa Macc.

MMy nbe CUIibl 1 NK3MEHEHHUE UMITYJIbCA TEJIA.

3aKOH COXpaHEHUsI UMITYJIbCA.

PeakTuBHOE ABM)KECHHUE.

MoOMEHT uMItyJibca MaTepUAIBHOM TOUYKHU. [IpencraBieHne 0 COXpaHEHUU
MOMEHTa UMITYJIbCA B LIEHTPAJIbHBIX MOJISX.

PabGora cmiibl Ha MajoM W Ha KOHEYHOM IepeMermicHuH. I padudeckoe

MIPEICTABICHUE PAOOTHI CHIIBI.

MOIIHOCTH CUIIBL.

Kunernueckas sHeprus marepuanbHOil Touku. Teopema 00 HM3MEHEHUU
KUHETUYECKOU YIHEPTUU MATEPUAIIBHON TOUKHU.



[loTeHIMaNIbHBIE W HENOTEHUMANbHbIE CHWIBL. lloTeHnmanbHas sHeprus.
[ToTenuuanpHas sHEprus ynpyro AehopMUPOBaHHOW Mpy)uHBI. [loTeHIanbHas
SHEprusl Tejaa B OJHOPOJHOM TpPaBUTALIMOHHOM mnoJie. IloTeHunanbHas >HEprus
TeJa B TPABUTALIMOHHOM TI0JI€ OJIHOPOJHOTO Iapa (BHyTpH U BHe miapa). Bropas
KOCMHYECKAsI CKOPOCTh. TpeThsi KOCMHYECKAsE CKOPOCTb.

Cs3p pabOThl HENMOTEHUMAIBHBIX CHJI C HM3MEHEHHEM MEXaHWYECKON
SHEPIrUU CUCTEMBI TeJl. 3aKOH COXPAHEHHUSI MEXAaHUYECKOW SHEPTHH.

Yipyrue u Heylpyrue CTOIKHOBEHHS.

YpaBHeHne bepHyJM 171 MIOCATBHOM >KUIAKOCTH KAaK CIEICTBHUE 3aKOHA
COXpPaHEHUSI MEXaHUUYECKON YHEPTHH.

TexHuyeckne yCcTpoMCTBAa U TEXHOJOTUYECKHUE MPOLECCHI: IBUKEHUE PAKET,
BOJOMET, KONEP, MNPYKUHHBIA MHUCTOJET, THUPOCKOI, (UIYpHOE KaTaHUE Ha
KOHBKaXx.

Hemoncmpayuu.

3aKOH COXpaHEHHUsI UMITYJIbCA.

PeakTuBHOE IBHKEHUE.

W3mepeHne MOIHOCTH CUJIBL.

W3meHeHune 3Hepruu Teja Mpy COBEPILICHUN PAOOTHI.

B3auMHbIe npeBpalieHUs] KUHETUYECKON M MOTEHUHUAIBHOM DYHEPrUd IpU
JNEUCTBUM HA TEJIO CUJIbI TSYKECTU U CUJIBI YIIPYTOCTH.

CoxpaHeHue PHEPrur NpHu CBOOOTHOM IMaJICHUU.

Yuenuueckuii s3xcnepumenm, nabopamopmnsie padbomot, npaKmuKym.

N3mepeHne uMitysbca Tena no TOpMO3HOMY My TH.

W3mepenune cuiibl TATH, CKOPOCTH MOJENIU 3JIEKTPOMOOWIISI U MOIIHOCTU
CHUJIbI TATH.

CpaBHEHME U3MEHEHNS UIMITYJIbCA TEJIA C UMITYJIbCOM CHJIBI.

HccenenoBanne coxpaHeHUs UMITYJIbCA IIPU YIIPYTOM B3aUMOIEUCTBUH.

N3MepeHne KHHETUYECKOW YHEPTUU TeJla 110 TOPMO3HOMY Iy TH.

CpaBHEHHE W3MEHEHUSI TOTCHIIMAIIBHON YHEPTUU TIPYKUHBI ¢ PaOOTOM CHUIIBI
TPEHUSL.

Omnpenenenue pabOThl CHIIBI TPEHHUS TP JIBMXKEHHM Tella MO0 HAKJIOHHOM
IJIOCKOCTH.

Pa3znen 3. MoJjiekyasipHasi pu3uKa M TEPMOTUHAMHUKA.

Tema 1. Ocrogvt MONEKYAAPHO-KUHEMUYECKOU MEOPUU.

OCHOBHBIE TMOJOXKEHUS MOJIEKYyJIApHO-KuHeTnueckon Teopun (MKT), wux
ombiTHOE oOocHOBanue. [udbdys3us. bpoyHoBckoe maBmxkeHue. Xapaxrep
JNBWKEHUS M B3aMMOJCHCTBUS YACTHUI[ BeElleCcTBA. MoJenn CTpPOEHHs Ta3oB,
KUJIKOCTEH U TBEPABIX Ted U OOBSICHEHHWE CBOWMCTB BEIIECTBa HAa OCHOBE ATHUX



mozened. Macca u pasmepbl MoJieKyd (atomoB). KonudecTBo BeliecTBa.
[TocrosinHas ABorajapo.

TenmoBoe paBHOBecue. Temmeparypa u crnocoObl e€ u3aMmepenus. I[llkama
temneparyp Llenbcus.

Mopenbs uaealbHOro ra3a B MOJIEKYJISIPHO-KUHETUYECKON TEOPUU: YACTHULIBI
rasa JIBUKYTCSl XaOTHUECKHU U HE B3aUMOJICUCTBYIOT APYT C APYTOM.

['a3oBbie 3akoHbl. YpaBHeHue MenneneeBa—Kmanelipona. AGcomoTHas
temneparypa (mkana temmnepatyp KenbBuna). 3akoH [lanpToHa. M3omporiecch B
UJCIbHOM Tra3e C I[IOCTOSIHHBIM KOJIMYECTBOM BemlecTBa. [ 'paduueckoe
Ipe/ICTaBlIEHHUE U30IPOIIECCOB: U30TEpMa, U30X0pa, n300apa.

CBs3p  MEXIy JaBICHHUEM UM  CpPEOHEH  KUHETUYECKOW  JHEprueu
MOCTYMATEIbHOTO TEIUIOBOTO JIBHXKEHHSI MOJIEKYJ HACAIBHOrO ra3a (OCHOBHOE
YPaBHEHHUE MOJIEKYJIIPHO-KUHETUYECKON TEOPUU UACAIBHOIO ra3a).

CBs13b a0CONMIOTHON TeMIEpaTypbl TEPMOIMHAMUYECKONW CUCTEMBI CO CPEHEN
KHMHETHYECKOW SHEPTUEH MTOCTYIIATEIbHOTO TEIUIOBOIO JBUKEHUS €€ YaCTHLI.

TexHu4yeckrue yCTpOMCTBA M TEXHOJIOTMYECKHE IPOLECCHI: TEPMOMETD,
OapoMmeTp, MoTyYeHue HaHOMaTEPUaJoB.

Hemoncmpayuu.

Mopnenu 1BUKEHHSI YaCTHL] BEILIECTBA.

Mojens OpOyHOBCKOTO IBUKEHHUSL.

Buneopoinuk ¢ 3anMchbio peanbHOro OpOyHOBCKOTO JBUKEHHUS.

Juddysus xxuakocTen.

Mogens onsita [lTepHa.

[IputsxeHre MOJEKYIJI.

Mopnenu KpucTauIM4eCKUX PEMIETOK.

Habmronenue u ncciaeioBaHue H30IMPOLECCOB.

Yuenuueckuit akcnepumenm, nabopamopnuie padomot, npaKmuKym.

HccnenoBanue mpouecca yCTaHOBJIEHUS TEIUIOBOIO PABHOBECHS  IIPH
TeII000MeHE MEXKy Topsiueit U XOJIOAHOM BOJOM.

N3ydeHune H30TEPMUYECKOTO IMpouecca (PEKOMEHJ0BAaHO HCIOJIb30BaHHE
1 poBoit 1abopatopun).

N3yyenune n30X0pHOTro mpouecca.

N3yuenue n3o0apHOro mpoiecca.

[IpoBepka ypaBHEHUSI COCTOSTHUSL.

Tema 2. Tepmoounamuxa. Tennosvie mawiunul.

Tepmoaunamuueckass (T/]) cucrema. 3agaHue BHEIIHUX YCIOBUW JId
TEPMOJIMHAMHUYECKONU CUCTEMBbI. BHEelHne U BHyTpeHHHE napaMeTpsl. 1lapamerpsl
TEPMOJIMHAMHYECKOW CHCTEMBI KaK CPEIHWE 3HAYEHHs BEJMYWH, ONMMCHIBAFOIINX
€€ COCTOsIHME Ha MUKPOCKOIIMYECKOM YPOBHE.



HyneBoe Hawano TtepmoauHamuku. CaMONpou3BOJIbHAS — peslaKcarus
TEPMOJIMHAMHYECKON CUCTEMBI K TEIIJIOBOMY PaBHOBECHIO.

Mopens uaeanbHOro ra3a B TEPMOJWHAMMKE — CHCTEMa YpaBHEHMWIL:
ypaBHeHHEe MenneneeBa—Knaneipona u BbIpaXEHHE [JI1 BHYTPEHHEHW JHEPIUH.
VYcnoBrst MPUMEHUMOCTH 3TOM MOJEIIH: HHU3KAasl KOHUEHTpAalWs YacTHll, BBICOKHE
TEeMIEPATyphl. BeipaxkeHue il BHYTPEHHEW SHEPTUH OJHOATOMHOTO WJEaJIbHOIO
rasa.

KBa3zucratnueckue u HeCTaTUHYECKUE MPOLIECCHI.

OnemeHnTtapHas paboTa B TepMOAMHAMUKe. Berunciaenne paboTsl 1o rpaduky
npoiiecca Ha pV-auarpamme.

Temnonepegaya  kak  cnoco0 — HM3MEHEHUsT  BHYTPEHHEW  SHEpPruu
TEPMOJUHAMMYECKON  cuUcTeMbl 0e3  coBepuieHus paboTel. KoHBekuus,
TEIJIONPOBOHOCTD, U3ITyUEHHUE.

KomnuectBo Ttemnotel. TemnmoéMKoCcTh Tena. YAenbHas U MOJISIpHAs
TEINTIOEMKOCTH BEIIECTBA. YpaBHeHHMe Maliepa. YaenbHas TEIUIOTAa CrOpPaHUs
ToruiiBa. Pacu€r kommuecTBa TEIIOTHI mpu Temionepenadye. Ilonarue 00
aauabaTHOM IpoIiecce.

[lepBblii 3aKOH TepMOAWHAMHKW. BHyTpeHHsAs »sHeprus. KonuuecTtBo
TEIJIOTBI W paboTa Kak Mepbl W3MEHEHUS  BHYTpPEHHEH  DHEpruu
TEPMOJUHAMHYECKON CUCTEMBI.

BTopoii 3akoH TEpMOJMHAMUKHA [IJI1 PABHOBECHBIX MIPOIIECCOB: YEpe3
3alaHHO€ PAaBHOBECHOE COCTOSIHUE TEPMOJUHAMUYECKON CHCTEMBI MPOXOJUT
eIMHCTBEHHAs aguadara. AOCONIOTHAS TeMIeparypa.

Bropoii 3akOH TEpMOJMHAMHMKH JUIA  HEPABHOBECHBIX  IIPOLIECCOB:
HEBO3MOXHO TepeaTh TEIIOTY OT 0oJiee XOJIOAHOTO Tela K 0ojiee HarpeTomy 0e3
komneHcanuu (Knaysuyc). HeodpatumMocTh IpUPOIHBIX MPOIIECCOB.

[Tpunumne! gerctBus TerioBbix mamuH. KIT/I.

MaxkcumansHoe 3Hauenue KIIJ. [ukin Kapno.

DKOJIOTUYECKHE ACHEKTHl UCIOJIb30BAHUS TEIUIOBBIX ABUTaTenei. TemnoBoe
3arpsi3HEHHE OKPY>KAIOIIEH Cpe/Ibl.

TexHrueckue yCTpONCTBAa M TEXHOJOTMYECKUE MPOLIECChl: XOJIOAWIbHHUK,
KOHJIUITMOHED, JW3EIbHBIA W KapOIOPAaTOpHBIA JBUTATENM, MapoBas TypOWHA,
MOJIYyYECHHE CBEPXHU3KUX TEMIIEpaTyp, YTWIM3AUHUsA «TEIUIOBBIX» OTXOJIOB C
WCIIOJIb30BAaHUEM TEIJIOBOTO HACOCA, YTUIIN3AIUs OMOOPTaHUYECKOTO TOTUTHBA IS
BBIPAOOTKU «TEIIOBOM» U 3JIEKTPOIHEPTUHU.

Hemoncmpayuu.

W3meHenmne TemrepaTypbl py ainadaTHYeCKOM PACITUPECHHH.

Bo3nymHoe orauso.

CpaBHeHUE yIETbHBIX TEIIOEMKOCTEN BEIIECTB.



CriocoObI U3MEHEHUsI BHYTPEHHEH YHEPTHH.

HccnenoBanue aquabaTHOTO mpoiiecca.

KomnbroTepHble MOJENH TEIIOBBIX IBUTATEIIECH.

Yuenuueckuit sxcnepumenm, nadopamopnuie padomot, npaKmukKym.

N3mepenne y1ebHON TENI0EMKOCTH.

HccnenoBanue npounecca OCTbIBaHUS BEILIECTBA.

HccnenoBanue aquabaTHOTO Mpoiiecca.

N3ydeHne B3aMMOCBSA3M DHEPTHH MEXMOJIEKYJSIPHOTO B3aUMOJACHCTBUS H
TEMIIEPATYPbI KUTIEHUS HKUIKOCTEM.

Tema 3. Aepezamuvie cocmoanusn eeuiecmea. Dazoevie nepexoowvl.

[TapooOpazoBanue u koHjaeHcauus. Mcmapenue u KureHue. Y AelbHas
TEIJI0Ta MapooOpa3oBaHUsI.

HacelllieHHbIE W HEHAChIIEHHbIE Mapbl. KauecTBeHHass 3aBUCHUMOCTD
IJIOTHOCTH W JABJIEHUS HACBIIIEHHOTO Mapa OT TEMIIEPATyphl, UX HE3aBUCUMOCTH
0T 00bEMa HACKIIIEHHOTO Mapa. 3aBUCUMOCTh TEMIIEPATYPhl KUTICHUS OT JIaBJICHUS
B JKUJIKOCTH.

BnaxxHocTh Bo3ayxa. AOCOJIIOTHAS. U OTHOCUTEIbHAS BIAKHOCTD.

TBépnoe Teno. Kpucramnuueckue u amopdHbie Tesna. AHU30TPOIHS CBOWCTB
KpuctaiyioB. [lmaBiieHWe W KpUCTAIIM3alusA. YJElIbHAs TEIUIOoTa IUIABJICHUS.
CyOnumarusi.

Hedopmanmu tBEpaOTO Tena. Pactskenue u cxatue. Casur. Moayinbs FOHra.
[Ipenen ynpyrux aedopmariuii.

TemnnoBoe paclimpeHue XKUAKOCTEH M TBEPABIX Tell, 00bEMHOE U JIMHEHHOE
pacupenne. AHrapMOHM3M TEIUIOBBIX KOJIeOaHU YaCTHUIl BEIECTBA KaK MPUINHA
TEIJIOBOTO PACIIUPEHHUs Tell (Ha KaYECTBEHHOM YPOBHE).

[IpeoOpa3zoBanue 3HEprUH B (pa30BbIX MEPEX0JIaAX.

YpaBHeHuUE TEII0BOTO OanaHca.

[ToBepxHocTHOE HaTsKeHHE. KOd(D(PUIMEHT MOBEPXHOCTHOTO HATSXKEHHS.
Kamiapasie sBinenus. JlapieHue noa UCKPUBIEHHOW MMOBEPXHOCTHIO KUIKOCTH.
®opmyna Jlammaca.

TexHuyeckue yCTPOMCTBA M TEXHOJIOTUYECKHE TPOIIECCHI:  KHUIKHE
KPUCTAJLJTbI, COBPEMEHHBIE MaTepUalIbI.

Hemoncmpayuu.

TeruioBoe pacimpeHue.

CBoiicTBa HACHIIIICHHBIX MAPOB.

Kunenune. Kunenue npu moHM>KEHHOM JIaBJICHUH.

N3mepeHre cuiibl TOBEPXHOCTHOTO HATSKEHHUSI.

OMNBITH C MBUTBHBIMH TNIEHKAMH.

CmauuBaHue.



Kanumnsipasie siBIIeHUS.

Mopenu HeHbIOTOHOBCKOM KUIKOCTH.

CriocoObI M3MepeHus BIaKHOCTH.

HccnenoBanre HarpeBaHus U MIIABJIEHUS KPUCTAINIMYECKOTO BEIIECTBA.

Buaer nepopmarmii.

HaoGmronenune Manbix aegopMariuid.

Yuenuueckuii 3xcnepumenm, nadopamopmnsie padbomot, npaKmuKym.

N3ydeHnne 3akOHOMEPHOCTEN UCTIAPEHUS KUIKOCTEH.

N3mepeHne yaenbHOM TEMIOTHI IIJIaBICHUS JIb/IA.

W3ydeHnne CBOMCTB HACHIIEHHBIX [1apOB.

N3mepenne aOCONIOTHON BIQKHOCTH BO3/yXa M OIICHKAa MAacChl MapoB B
ITOMEIIECHU Y.

N3mepenne kordpuirieHTa MOBEPXHOCTHOTO HATSIKEHHUS.

N3mepenune moayns FOxra.

HccnenoBanue 3aBUCUMOCTH  AepopMalli  pPEe3UHOBOrO  oOpas3uma ot
MPUJIOKEHHOW K HEMY CHJIBI.

Paznen 4. JiexkTpoauHamMuKa.

Tema 1. Inekmpuueckoe nose.

OnekTpu3alusi Ten U €€ MPOSBICHUS. JJNEKTpUYecKud 3apsan. JIBa Buaa
ANEKTpUYECKUX 3apsanoB. [IpOBOOHWKHM, [OHMAJIEKTPUKH W MOJYIPOBOJHUKH.
DJIeMEHTapHbIM AJEKTPUUECKUA 3apsii. 3aKOH COXPAHEHHUs SJIEKTPUYECKOTO
3apsna.

B3aumoperictBue 3apsnoB. Toueunsie 3apsapl. 3akoH Kynona.

Onextpuyeckoe nojie. Ero neiicteue Ha 3JI€KTpUYECKHUE 3apsbL.

Hampsix€anocts  anekTpuueckoro  moisig.  [IpoOueiid  3apsa.  Jlunum
HANPSHKEHHOCTH 3JIEKTPUYECKOro nojist. OJHOPOIHOE IIEKTPUUECKOE TTOJIE.

[JoTeHIHAIBHOCTB 3JIEKTPOCTATUYECKOIO MOJA. Pa3HOCTP MOTEHUMATIOB M
HanpspkeHue. lloTeHunanbHas 3HEPrust 3apsga B DIIEKTPOCTATUYECKOM  IIOJIE.
[ToreHuman snexkrpocraTudeckoro nossi. CBsi3b HANPSHKEHHOCTH MOJI U PA3HOCTH
MOTEHIIMAJIOB [IJIST  DJIEKTPOCTATUYECKOTO TMOJs (KaKk OJHOPOJHOTO, TaK u
HEOJTHOPOJTHOTO).

[IpuHIUII CYTIEPIIO3ULINU JJIEKTPUUECKUX TTOJIEH.

[Tone Ttoueunoro 3apsina. [lone paBHOMepHO 3apspkeHHOUM cdepsnl. [lome
pPaBHOMEpPHO 3apsKEHHOro Mo 00béMy miapa. [losme paBHOMEpHO 3apsKEHHOU
OeCKOHEYHOW TUTOCKOCTU. KapTuHbl JMHUN HANPSHKEHHOCTH JTHUX TIOJEH W
SKBUIIOTECHIIMAIBHBIX TOBEPXHOCTEH.

[TpOBOJTHUKH B 3JIEKTPOCTATUYECKOM MOJIE. Y CJIOBUE PABHOBECHS 3aPSI0B.

JusnexkTpuku B DJIEKTPOCTATUYECKOM  MOJIE. JusniekTpuyeckast
IIPOHUIIAEMOCTD BEIIECTBA.



Konnencatop. DneKTpOEMKOCTh KOHJEHCATOPA. DIEKTPOEMKOCTh IIOCKOTO
KOHJICHCATOPA.

[TapannenbHOE cOeIMHEHUE KOHAEHCATOPOB. [locnenoBarenbHOE COEAMHEHNE
KOHJICHCAaTOPOB.

DHeprus 3apsHKEHHOTO KOHEHCATOopa.

JIBr>KeHUE 3apsyKEHHOM YaCTUIIbI B OJTHOPOIHOM 3JIEKTPUUECKOM IOJIE.

TexHuyeckue yCTpOMCTBA M TEXHOJIOTMYECKHE IPOLECCHI: JIJIEKTPOCKOIL,
ANIEKTPOMETP, DIEKTPOCTATHYECKass 3alluTa, 3a3eMJICHHUE DJIEKTPOIPHOOPOB,
KOHJIeHCaTOphl, reHepatop Bau ae ['paada.

Hemoncmpayuu.

Y CTpOMCTBO U MPUHLMI JEUCTBUS JIEKTPOMETPA.

DIIEKTPUYECKOE TOJIE€ 3aPSIKEHHBIX ITAPUKOB.

DIEKTPUYECKOE MOJIE ABYX 3aPSKEHHBIX IUIACTHH.

Monensb anekTpoctaTudeckoro reueparopa (Baun ne ['paada).

[IpOBOAHUKH B AIEKTPUUECKOM MOJIE.

DJIEKTPOCTATUYECKAS 3AINTA.

Y CTpOUCTBO U IEMCTBUE KOHIEHCATOPA MTOCTOSHHON ¥ IEPEMEHHON EMKOCTH.

3aBUCHMOCTh  JJIEKTPOEMKOCTH IUIOCKOTO KOHAEHcCaTopa OT IUJIOIIAIu
MJIACTUH, PACCTOSIHUSI MEXIY HUMU U JUAJICKTPUUECKOU MPOHUIIAEMOCTH.

DHeprus 31EKTPUUECKOr0 NOJIA 3apsHKEHHOTO KOHAEHCAaToPa.

3apsiaKa U pa3psika KOHJIEHCAaTopa Yepe3 PE3UCTOp.

Yuenuueckuii 3xcnepumenm, nadopamopmusie padbomot, npaKmuKym.

OueHka cuil B3aUMOJIEUCTBUSA 3apsS>KEHHBIX TEJL.

HabGnronenue npeBpaiiieHust JHEPTUH 3apsHKEHHOTO KOHJIEHCATOPa B DHEPTHUIO
W3JIyYEHUSs CBETOANOIA.

N3ydenue npoTekaHusi TOKa B 1IENH, COACPKAIIECH KOHIEHCATOP.

Pacnipenenenne pa3HOCTH ITOTEHIMAJIOB (HampspKEeHMST ) pu
MOCJIEIOBATEILHOM COCAMHEHUN KOHIEHCATOPOB.

HccnenoBanue paspsiia KOHIEHCATOPA YEPE3 PEIUCTOP.

Tema 2. ITocmosannbwlil 31eKmMpuiecKuil Mox.

Cuia Toka. [TocTOsSIHHBIN TOK.

VYcnoBusi cyliecTBOBaHUS MOCTOSTHHOTO AJICKTPUYECKOr0 Toka. MCTOYHUKH
toka. Hanpsiokenue U u DJ1C E.

3akod OMa JJ1 yyacTKa LETH.

DIeKTpUIecKoe CONIPOTHUBJICHUE. 3aBUCUMOCTh CONPOTHUBJIEHUS
OJIHOPOJHOTO TMPOBOJHMKA OT €ro JUIMHBl W IUIONIAAM IONEPEYHOTO CEUYCHHUSI.
Y nenpHOE COMPOTUBIICHUE BEIIECTBRA.

[TocnenoBaTenbHOE, MapaIIEIbHOE, CMEIIAHHOE COEAUHEHUE MPOBOIHUKOB.
Pacuér pazBeTBnéHHbIX 2nekTpuueckux 1enei. [Ipasuna Kupxroda.



Pabota anekTpudeckoro Toka. 3akoH [[xoyns—JIeHmna.

MONIIHOCTh 3JIEKTPUYECKOrO0 TOKA. TerioBas MOIIHOCTb, BbIAEISEMas Ha
pe3ucrTope.

OJIC u BHYTpEHHEE COINPOTUBICHHE HCTOYHMKA TOKa. 3akoH Oma miid
MOJIHOM  (3aMKHYTOM) DJIGKTpUYECKOM Iienu. MOIHOCTh MCTOYHHMKA TOKA.
Kopotkoe 3ambikanue.

KonzeHncaTop B 1IeTH MOCTOSIHHOTO TOKA.

TexHuyeckue yCTpOMCTBA M TEXHOJOTMYECKHE IIPOLIECCHI: aMIEPMETD,
BOJIBTMETP, PEOCTAT, CYETUUK JIEKTPUUECKON IHEPTUU.

Jemoncmpayuu.

N3MepeHre cuilbl TOKa U HapsHKEHMUS.

HccnenoBanne 3aBUCUMOCTH CWIIBI TOKA OT HAIPSDKEHHS JUIS PE3UCTOPA,
JIaMITbl HAKAJIMBAaHUA U CBETOANO/IA.

3aBUCHUMOCTh COMPOTUBIICHHS LWIMHAPUYECKUX MPOBOJHUKOB OT JIMHBI,
IJIOIIA TN TTONIEPEYHOTO CEUYEHHUS M MaTepuaa.

HccnenoBanre 3aBUCUMOCTHY CUJIbI TOKA OT COMPOTUBIICHHS TIPU OCTOSTHHOM
HaIpPsHKEHUU.

[Ipssmoe n3mepenne D/1C. KopoTkoe 3aMbpIKaHHE TalIbBAHUYECKOTO DJIEMEHTA
Y OLICHKA BHYTPEHHETO COMPOTUBIICHUS.

CrniocoObl coeTuHeHns1 ICTOYHUKOB Toka, DJ1C OGatapei.

HccnenoBanre pa3sHOCTH MOTEHIMANIOB MEXKIY MOJIOCAMUA MCTOYHUKA TOKA
OT CHJIbI TOKA B LIETIH.

Yuenuueckuit skcnepumenm, nabopamopnuie padomot, npaKmuKym.

HccenenoBanne CMEMIAHHOTO COSAMHEHUS PE3UCTOPOB.

N3MepeHune yIenbHOr0 COPOTUBIIEHUS TPOBOTHUKOB.

HccnegoBanue 3aBUCUMOCTH CHJIBI TOKa OT HANpsDKEHUS IS JIAMIIbI
HaKaJIMBaHUSI.

YBenuueHue npejesa u3MepeHus aMrepMerpa (BOJIbTMETPA).

N3mepenne 3/]C v BHYTPEHHETO CONPOTUBIICHUS ICTOYHHUKA TOKA.

UccnenoBanne 3apucumoctyd D/]C raJbBaHMYECKOTO 3JIEMEHTa OT BPEMEHU
MIPU KOPOTKOM 3aMbIKaHUH.

HccnenoBanre pa3HOCTH MOTEHIMANIOB MEXKIY MOJIOCAMUA MCTOYHUKA TOKA
OT CUJIbI TOKA B LIETIH.

HccnenoBanre 3aBUCUMOCTH MOJE3HONW MOIIIHOCTH MCTOYHUKA TOKA OT CHJIbI
TOKA.

Tema 3. Toku 6 paziuunslx cpeoax.

DOnekTpuyeckass MPOBOJAUMOCTh  PA3JIMYHBIX  BELIECTB.  DJIEKTPOHHAS
IPOBOJUMOCTh TBEPJBIX METAIOB. 3aBUCUMOCTb CONPOTHUBJIEHUS METAIJIOB OT
TemriepaTypbl. CBEpXIPOBOAUMOCTb.



DIIEKTPUYECKHM TOK B BakyyMe. CBOMCTBA AJEKTPOHHBIX ITYYKOB.

[ToynIpOBOHUKH. CoOcTBeHHAass M TpUMECHass  MPOBOJUMOCTh
MOJIyITPOBOJHUKOB. CBoiicTBa p—N-niepexoaa. [1omynpoBoIHUKOBBIE TPUOOPBHI.

DONEKTPUYECKU TOK B AJIEKTPOJUTAX. DNEKTPOJUTUUYECKAS IUCCOLMALIMSL.
OnekTpoiu3. 3akoHbl Dapajes AJisl SIEKTPOIIN3a.

OnekTpudeckuid TOK B ra3zax. CaMOCTOSITENbHBIA M HECAMOCTOSATEIIbHBIN
paspsa. Pazmuynbie TUIIBI CaMOCTOSTENBHOTO pa3psana. Monxus. [lima3ma.

TexHuyeckne yCTpPOWCTBa M MPAKTHUYECKOE IPUMEHEHUE: Tra30pa3psaHbIe
JaMIIbI, AJIEKTPOHHO-JIy4YeBasi TpPyOKa, MOIYNPOBOJIHUKOBBIE MPUOOPHI: IHUO,
TpPaH3UCTOp, (OTOAMOJ, CBETOAUOJ, TallbBaHWKA, padUHUPOBAHHE MEIH,
BBIIIJIaBKA AJIFOMHUHMUS, JIEKTPOHHAS MUKPOCKOIHSI.

Jemoncmpayuu.

3aBUCUMOCTB COITPOTHUBIICHHSI METAJUIOB OT TEMITEPATYPHI.

[IpOoBOIMMOCTE RJIEKTPOIUTOB.

3akoHslI 5ekTpoausa dapazes.

HckpoBoii pa3psia U MPOBOAUMOCTD BO3yXa.

CpaBHEHHE TPOBOAMMOCTH METAJIJIOB U MIOJYPOBOAHUKOB.

OOHOCTOPOHHSS MPOBOAUMOCTD JTUO/IA.

Yuenuueckuit skcnepumenm, nadopamopnuie padomot, npaKmuKym.

HaOmronenue snexkrposusa.

N3mepenune 3apsaa OAHOBAJIEHTHOIO HOHA.

HccnenoBanve  3aBUCMMOCTH  CONIPOTHBIIEHHS — TEPMOpE3UCTOpa  OT
TEMIEPATYPBI.

CHsTHE BOJIBT-aMIIEPHOM XapaKTEPUCTUKU AHOAA.

POu3nyecKuil NPAKTUKYM.

Crioco0b! n3MepeHus: GU3NYECKUX BEJIIMYMH C MCIOJIb30BAHUEM aHAJIOTOBBIX
U IU(QPOBBIX U3MEPUTEIBHBIX MPUOOPOB U KOMITBIOTEPHBIX JAaTUUKOBBIX CHCTEM.
AOCOJIIOTHBIE U OTHOCUTENbHBIE MOTPEITHOCTH U3MEPEHUM (PU3NYECKUX BEIUYHH.
OueHka rpaHul NOTPEIHOCTEN.

IIpoBeneHre  KOCBEHHBIX M3MEPEHUM, HCCIEAOBAHUM  3aBUCHUMOCTEU
bu3nUecKuX BEIUMYHMH, TPOBEpPKA MPEIJIOKEHHBIX THUMOoTe3 (BBIOOp W3 pador,
OMHMCAHHBIX B  TEMAaTUYECKUX  pazlenax  «YUEHHYECKHH  HIKCIEPUMEHT,
Ja00paTopHbIe PaObOTHI, TPAKTUKYM).

MesxknpeaMeTHbIe CBSA3H.

N3yuenne kypca ¢usuku yrayonénHoro ypoBHs B 10 kiacce
OCYLIECTBIISIETCS C YUETOM COJIEPKATENBHBIX MEXIPEIMETHBIX CBI3€H ¢ KypcaMu
MaTE€MaTUKH, OMOJIOTHH, XUMHUU, T€OrpaQUU U TEXHOJIOTHH.

Mesicnpeomemnule nOHAMUSA, C6A3AHHbBIE C U3YYEHUEM MEN 0008 HAYHUHO20
no3HanuA: SBIICHUE, HAY4YHbIM (akT, rumnotesa, ¢u3nyuecKkas BEIMYMHA, 3aKOH,



Teopusi, HAONIOJCHHE, DSKCIEPUMEHT, MOJACIUPOBAHUE, MOENIb, H3MEPEHHUE,
MOTPENTHOCTH U3MEPECHHM, H3MEPHUTEIIbHBIE TPHOOPHI, ITUBpoBast TadbopaTopusi.

Mamemamuka: pelieHUE CHUCTEMbl YypaBHeHUM. JluHelHas QyHKIuUs,
napaboia, runepobona, ux rpaduku U cBoiicTBa. TpuUroHoMeTpuueckue (QpyHKINU:
CHUHYC, KOCHHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUUECKOE TOKIECTBO.
BekTopsl 1 MX MPOEKIIMU HA OCH KOOPJIUHAT, CIIOKEHNUE BEKTOPOB.

Buonozusa: Mexannueckoe JABIKEHUE B KUBOM mpupoje, nuddysus, ocmoc,
TEII000MEH J>KMBBIX OpPTaHU3MOB, TEIUIOBOE 3arpsi3HEHUE OKPYIKAIOLIEH Ccpespbl,
yTHIM3aluss OMOOPraHMYECKOro TOIUIMBA ISl  BBIPAOOTKH  «TEIJIOBOW» U
AIEKTPOIHEPTHH, TOBEPXHOCTHOE HATSKEHUE U KATWJUJISIPHBIE SIBJICHHS B IIPUPOJE,
ANEKTPUUYECKUE SBJICHUS B )KUBOW MPUPOJE.

Xumua: JDUCKPETHOE CTPOEHUE BEIECTBA, CTPOEHUE ATOMOB M MOJIEKYJ,
MOJIb BEUIECTBA, MOJIApHAs Macca, I[OJIYyYE€HWEe HaHOMAaTepHalloB, TEIJIOBBIC
CBOWCTBA TBEPIBIX TEJ, KUIAKOCTEH U Ta30B, KUIAKHE KPUCTAIUIbI, SJIEKTPUUECKUE
CBOWCTBA METAJUIOB, 3JIEKTPOJIUTAYECKAsI IUCCOLIMAIMs, TallbBaHUKA, AIIEKTPOHHAs
MUKPOCKOTIHSL.

TI'eocpagpua: BnaxxHOCTh BO3/lyXa, BETPbL, 0APOMETP, TEPMOMETP.

Texnonozua: npeoOpa3zoBaHUE JBUKEHHHM C UCIOJIb30BAHMEM MEXAaHU3MOB,
y4€T CYXOrO U IKUJIKOTO TPEHHS B TEXHUKE, CTAaTUYECKHE KOHCTPYKUIHHU
(KpOHILITEeHH, peméTdyaTrble KOHCTPYKIIMH), UCTIOIb30BAHUE 3aKOHOB COXPaHEHUS
MEXaHUKH B TEXHHUKE (TMPOCKOMN, BOAOMET W JIPYTU€), BUrareib BHYTPEHHETO
cropanusi, maposasi TypOrHa, ObITOBOW XOJOAWIBHUK, KOHAUIIMOHEP, TEXHOIOTUU
MOJIyYEHUSI COBPEMEHHBIX MATEpHAIOB, B TOM YKCJI€ HAHOMAaTEpPHalOB, U
HAaHOTEXHOJOTHH, 3JIEKTPOCTATHUECKasl 3alluTa, 3a3eMJICHHE 3JIEKTPOIpPUOOpOB,
ra3opa3psAHbIC JTaMIIbl, TOJIYITPOBOTHUKOBBIE TPHUOOPHI, TaIbBAHHKA.

11 KJIACC

Paznen 4. DiexkTpoauHaMuka.

Tema 4. Maznummnoe noe.

B3auMmopelicTBUEe TIOCTOSHHBIX MAarHUTOB W TPOBOJHUKOB C TOKOM.
MarautHoe mnose. Bektop MarHuTHOW wWHAYKUMU. [IpuHIMI cynepno3unuun
MAarHUTHBIX NTOJIeN. JIMHUY MarHUTHOM MHIYKLWH.

MarnutHoe 1oJie MPOBOAHUKA ¢ TOKOM (TIPSIMOTO MPOBOJHUKA, KATYIIKU U
KpyroBoro Butka). OnsIT Ipcreaa.

Cunia Amrnepa, e€ HarpaBJICHUE U MOJIYJIb.

Cuna Jlopenua, e€ HanpaBiaeHUE U MOYJIb. [[BUKEHHUE 3apsSKEHHON YaCTUILIbI
B OJHOPOJHOM MarHuTHOM IoJjie. Pabota cunsl Jloperia.

MaruautHoe nosie B BemecTse. DeppoMarHeTuku, rnapa- u JuaMarHeTUKHU.



TexHuueckue YCTpOﬁCTBa N TCXHOJIOTMYCCKHC IIPOLECCChI: IIPUMCHCHHUC

IMOCTOSIHHBIX MAarHuTOB, AJIEKTPOMArHUTOB, TECTEP-MYJIbTUMETD,
AJIEKTpOABUTATENb SIKOOHM, YCKOPHUTEH dJIEMEHTAPHBIX YaCTHII.
Jemoncmpayuu.

KaptnHa  nuHMA  WHAYKOMM ~ MarHUTHOTO — IOJIA  IIOJIOCOBOIO  H
MIOJIKOBOOOPA3HOTO MOCTOSIHHBIX MAarHUTOB.

Kaptuna nuH1il MaraHuTHOM MHAYKIIMU TOJISI ITTMHHOTO MPSMOTO MPOBOIHUKA
Y 3aMKHYTOT'O KOJBLEBOTO MPOBOJIHUKA, KATYIIKA C TOKOM.

B3anmonenicTBre AByX MPOBOAHUKOB C TOKOM.

Cuiia Ammnepa.

JeiicTBrue cuibl JIopeHIia Ha HOHBI SJIEKTPOJIUTA.

HabGmronenue nBU>KeHUS MydKa 3JIEKTPOHOB B MArHUTHOM TI0JIE.

[TpunIIMTT JICUCTBUA AIIEKTPOUZMEPUTEIIBHOTO npubdopa
MAarHUTORJIEKTPUYECKON CUCTEMBI.

Yuenuueckuii 3xcnepumenm, nadopamopmusie padbomot, npaKmMuKym.

HccnenoBanre MarHUTHOTO MOJISI TOCTOSIHHBIX MAarHUTOB.

HccnenoBanrie CBONUCTB PeppOMArHETUKOB.

HccnenoBanre 1eCTBUS MOCTOSHHOTO MarHUTa Ha PaMKy C TOKOM.

N3mepenune cuiibl AMmrepa.

N3ydenne 3aBUCUMOCTH CUJIbI AMIIEPA OT CHUJIBI TOKA.

OnpeneneHne MarHUTHOM MHIYKIIMA HA OCHOBE U3MEPEHUS CUJIbI AMIIEpa.

Tema 5. dnekmpomazHumHas UHOYKUUAL.

SIBneHue DNEKTpOMArHUTHOW MHAYKOMU. IIOTOK BekTOpa MarHUTHOU
uaaykiuu. OJIC uHAYKUMH. 3aKOH AJIEKTPOMAarHUTHOM uWHAyKIuu PDapajes.
Buxpesoe anekrpruueckoe nosue. Toku Pyko.

OJIC uHAYKUMM B MPOBOJHUKE, NBUXKYLIEMCS B OJHOPOJHOM MArHUTHOM
ToJie.

IIpaBuno Jlenna.

NunyktuBHOCTh. KaTyiika WHIYKTUBHOCTH B IIEMU IOCTOSIHHOTO TOKA.
Ssnenue camonnaykuuu. J/1C caMOMHIYKIUN.

DHEprus MarHUTHOTO TIOJISI KATYIIKU C TOKOM.

DJIEKTPOMArHUTHOE TOJIE.

TexHn4eckre yYCTpOWCTBA U TEXHOJOTMYECKUE MPOLECChl: MHAYKIIMOHHAS
MeYb, COJICHOU/I, 3alIUTa OT JICKTPU3ALMH TEJ MMPU ABUKEHUH B MATHUTHOM I10JIE
3emutu.

Hemoncmpayuu.

Hab6nronenue siBieHUS DIEKTPOMATHUTHON WHTYKITHH.

UccnepoBanne 3aBucumoctd OJIC HMHAYKIMHA OT CKOPOCTH HW3MEHEHUS
MAarHUuTHOTO MOTOKA.



[TpaBuno Jlenna.

[Tamenrie MarHuTa B alIOMUHUEBOM (MEIHOI) TpyOe.

SIBneHre cCaMOMHIYKIIUH.

UccnenoBanue 3aBucumoctd IJIC caMOMHIYKIIMU OT CKOPOCTH M3MEHEHUS
CHUJIBI TOKA B LICTIH.

Yuenuueckuii s3xcnepumenm, nabopamopnsie pabomuol, RPAKMUKYM.

HccnenoBanue sBICHUS JIEKTPOMATHUTHON UHAYKIIHH.

OnpeneneHue UHAYKIMA BUXPEBOTO MArHUTHOTO TMOJIS.

HccnenoBaHue sIBJICHUS CAMOMHIYKIIHAH.

COopka Moenu 3JIEKTPOMAarHUTHOTO TeHepaTopa.

Pa3gen 5. Kosied0anus 1 BOJIHBI.

Tema 1. Mexanuueckue Koneoanus.

KonebarenpHas cucrema. CBOOOIHBIC KOJICOAHUS.

[Mapmonunueckue konedanusi. Kunemarndeckoe U TUHAMUYECKOE OIMCAHUE.
DHEpPreTUYecKoe ONMMCaHKue (3aKOH COXPaHEHHS MEXaHW4YeCKOW sHepruu). BriBos
JTUHAMHYECKOTO ONMUCAHUS TapMOHUYECKUX KOJICOAHUN M3 MX DHEPreTHUECKOTO U
KHHEMATHYECKOTO OIFCAaHMSI.

Ammumntyna u (dasza konebanuid. CBs3b aMIUTUTYAbl KOJEOAHUU HCXOIHOU
BEJIMYUHBI C aMIUTUTYJJaMU KOJICOaHUI €€ CKOPOCTH U YCKOPEHHUSI.

[lepmon u uacrora koneOanuit. [lepmon manbix CBOOOIHBIX KoJieOaHUM
MaTeMaTH4YeCKOro MasTHUKA. Ilepuon CBOOOMHBIX KoOJeOaHUN MPYKUHHOTO
MasITHUKA.

[Tonsarue o 3aTyxarmmnux kKojedaHusx. BeiHyxneHHbie kKojebanus. Pe3oHaHc.
Pe3onancHas kpuBasd. BrnusHue 3aryxaHus Ha BHJ PE30HAHCHOM KPHUBOM.
ABTOKOJICOAHUS.

TexHu4eckre yCTpoMCTBAa M TEXHOJOTMYECKUE MPOILIECChl: METPOHOM, YacChl,
KaydeJil, My3bIKaJIbHbIE HHCTPYMEHTHI, ceiicMorpad.

Hemoncmpayuu.

3amnuch Kouae0aTeILHOrO JABYKEHUS.

HabGmroienre He3aBUCHMOCTH MEPHUOJIa MaJIbIX KoJIeOaHHH Tpy3a Ha HUTH OT
aAMILTUTY JIBI.

HccnenoBanue 3aTyXaronux KojieOaHuil ¥ 3aBUCUMOCTH MEPHO]ia CBOOOTHBIX
KOJI€O0aHUI OT COMPOTUBIICHHUS.

HccnemoBanme koieOaHWi Tpy3a HAa MACCHBHOM TMPYXKHUHE C IEJBIO
dbopMupoBaHUS MIPEACTABICHUHN 00 MICATbHON MOIETTH IPYKUHHOTO MasiTHUKA.

3aKOH COXpaHEHUS IHEPTUU MPH KOJCOAHUAX Tpy3a Ha MIPY>KUHE.

HccnenoBanre BEIHYXICHHBIX KOJICOAHUM.

Hab6mronenne pesoHanca.

Yuenuueckuii s3xcnepumenm, nabopamopnusie pabomuol, RPAKMUKYM.



H3mepenne mepuona CBOOOAHBIX KOJIEOAHWN HUTSHOTO U TPYKHUHHOTO
MasITHUKOB.

N3yuyeHune 3aKOHOB ABUKEHUS TeJa B X0J1€ KOJIeOaHW Ha ypyroM IMoBece.

N3ydenne NBUAKEHUSI HUTSHOTO MasiTHUKA.

[Tpeobpa3zoBanue SHEPTUU B MIPYKUHHOM MasiTHUKE.

HccnenoBanrie yObIBaHHS aMILTUTY IbI 3aTYXAIOIIUX KOJIEOaHUH.

HccnenoBanre BbIHYXACHHBIX KOJIEOaHUM.

Tema 2. InekmpomazHumusle Koneoanus.

Konebarenbubiii koHTYp. CBOOOJHBIE 3JIEKTPOMATrHUTHBIE KoJieOaHUS B
ujcaIbHOM KoJiebaTenbHOM KOHType. Dopmyrna Tomcona. CBsA3b aMILTUTYIbI
3aps/ia KOHAEHCATOpa C aMIUIUTYI0M CHIIbI TOKa B KOJIEOAaTETbHOM KOHTYPE.

3aKOH COXpaHEHHUs SHEPTUH B UACAIBHOM K0J1€0aTeTbHOM KOHTYDE.

3aryxaromue AIEKTPOMArHUTHBIE KOJIeOaHMsI. BriHyX1€eHHbBIE
AJIIEKTPOMATHUTHBIE KOJICOaHUSI.

[lepemeHHBII TOK. MOIMHOCTH IEPEMEHHOTIO TOKAa. AMIUIUTYJIHOE H
JEUCTBYIOIEE 3HAYEHUE CHJIbI TOKA W HANpPsDKEHHS] TMPU Pa3InyHON Qopme
3aBUCUMOCTH MIEPEMEHHOIO TOKa OT BPEMEHH.

CuHycouanbHbId TIEPEMEHHBIA TOK. Pe3ucTOp, KOHIEHCATOp W KaTyllka
MHAYKTUBHOCTH B LIENU CHUHYCOMJAIBHOIO IEPEMEHHOIO TOKAa. PE30HaHC TOKOB.
Pe3onanc HanpsikeHui.

Uneansubiii  Tpancopmatop. I[lpomsBoacTBo, mepempadya W TOTpeOJICHHE
AJIEKTPUYECKON IHEPTUU.

DKOJIOTMYECKHE PHUCKUM TpU MPOU3BOACTBE 3JeKTpodHepruu. KymibTypa
MCIIOJIb30BAHUS IEKTPOSHEPTUH B MIOBCETHEBHOM KU3HHU.

TexHndeckre yCTpOMCTBA M TEXHOJOTHUYECKUE IMPOLIECCHI: JIIEKTPUUYECKUN
3BOHOK, T€HEPATOP NEPEMEHHOTO TOKA, JUHUU JIEKTpOInepe1ay.

Hemoncmpayuu.

CB0OOIHBIE 2JIEKTPOMATHUTHBIE KOJICOAHMSI.

3aBUCUMOCTh YaCTOThl CBOOOAHBIX KOJIEOAHUM OT MHIYKTUBHOCTH U EMKOCTHU
KOHTYpa.

OcuuiorpaMMbl JJIEKTPOMAarHUTHBIX KOJI€OaHUI.

['eneparop HE3aTyXarOMIMX JIEKTPOMArHUTHBIX KOJIEOaHUH.

Mogenb 3IeKTpPOMAarHuTHOTO TeHepaTopa.

BriHyXI€HHBIE CHHYCOUIQIbHBIC KOJICOAHMS.

Pe3uctop, karymika MHIYKTUBHOCTM M KOHJIEHCATOpP B IENU MEPEMEHHOIO
TOKA.

Pe3oHaHC mnpu MOCHEIOBAaTEIbHOM COEIMHEHUM PE3UCTOpPa, KaTyLIKU
WHJIYKTUBHOCTHU U KOHJIEHCATOpa.

Y CTpoicTBO U IPUHITUIT AEHCTBUS TpaHChopMaTopa.



Mopenb TMHUY 3JIEKTPONIEPEIaYn.

Yuenuueckuii 3xcnepumenm, nadopamopnsie padbomot, npaKmuKym.

N3yuenue Tpanchopmaropa.

HccnenoBanre NMEPEMEHHONO TOKa 4Yepe3 MOCIEAOBATENbHO COECIUHEHHBIE
KOHJIEHCATOP, KaTYLIKY U PE3UCTOP.

Habnrogenue 371eKTpOMarHuTHOTO pe30HaHca.

HccnenoBanrie paboThl HCTOYHUKOB CBETA B IIEMU MIEPEMEHHOIO TOKA.

Tema 3. Mexanuueckue u 31eKmMpoMazHunHble 60IHbL.

MexaHnueckue BOJIHBI, YCJIOBUS UX pacnpocTpaHeHus. llomepeunbie u
IPOJIOJbHBIE BOJHBL. llepuon, CKOpOCTh pacnpoCTpaHEHUs M JJIMHA BOJIHBIL.
CBoiicTBa MEXaHMYECKUX BOJIH: OTpa)KCHHUE, MpeJoMJICHUE, UHTepdepeHIus U
T paKus.

3Byk. CkopocTb 3ByKa. I poMKkoCTh 3ByKa. BeicoTa ToHa. TemOp 3ByKa.

[IIymMoBO€ 3arpsi3HEHUE OKPYIKAOLIEH CPEIBI.

DNEKTPOMArHUTHBIE BOJIHBL. Y CIIOBHSI M3JTYyUEHUS JEKTPOMATHUTHBIX BOJIH.
B3anMHas opueHTanus BEKTOPOB B 3JIEKTPOMArHUTHOM BOJIHE.

CBoiCTBA  DJIEKTPOMArHWTHBIX ~ BOJH:  OTpPaXEHUE,  MNPEIOMIICHHUE,
noJisipu3anus, HTepdepeHuns u qudpaxims.

[IIkana 3neKTpOMarHuTHBIX BOJIH. [I[puMeHeHne AeKTpPOMAarHuTHBIX BOJIH B
TEXHHUKE U OBITY.

[IpuHIMIIBI paIMOCBS3U U TeNEBUACHUA. Pannonokanusi.

DNEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYIKAIOIIEH CpEeIbl.

TexHHuecKue YCTPOHCTBA M NPAKTUYECKOE MMPUMEHEHHUE: MY3bIKaJIbHbIE
MHCTPYMEHTBI, paiap, paluonpuéMHUK, TEIEBU30D, aHTeHHa, Tenedon, CBY-neus,
yJIBTPa3BYKOBasl JUArHOCTUKA B TEXHUKE U MEIULIMHE.

emoncmpayuu.

OOpa3zoBaHue U pacOpOCTPaHEHUE MOMEPEUHBIX U MPOJOJIbHBIX BOJIH.

Koneobuomieecs Teno Kak HCTOYHHK 3BYKa.

3aBUCUMOCTbD JJIMHBI BOJIHBI OT YaCTOThI KOJICOAHUH.

Habmroienue oTpakeHus: U NpeioMIICHHUSI MEXaHUUECKHUX BOJIH.

Hab6mronenune narepdepenimu u qudpakiini MEXaHUIeCKUX BOJTH.

AKYyCTUYECKHUI PE30HAHC.

CBolicTBa ynbTpa3ByKa U €ro IpUMEHEHHE.

HabGntogenue cBS3UM T'POMKOCTH 3ByKa M BBICOTHI TOHA C aMIUTUTYAOM U
4acTOTON KoseOaHuil.

Hccnenosanue CBOWCTB AJIIEKTPOMAarHUTHBIX BOJIH: OTPaKEHHUE,
npesioMJIeHUe, nojaspu3auus, Judpakuus, MHTephepeHIus.

Oo6nHapyxeHue nHPPaKpPaCHOTO U YIALTPAPHOIECTOBOTO U3ITYICHUIA.

Yuenuueckuii 9xcnepumenm, nadopamopnuie padomot, npaxmuxKym.



N3ydeHnne nmapamMeTpoB 3ByKOBOU BOJIHBI.

N3ydenne pacripoCTpaHEHUs 3ByKOBBIX BOJIH B 3aMKHYTOM ITPOCTPAHCTBE.

Tema 4. Onmuka.

[IpssMOTMHEWHOE pacIPOCTPaHEHUE CBETAa B OJHOPOJAHOM cpexe. Jlyd crera.
To4euyHbIN UCTOYHUK CBETA.

OTtpakeHue cBera. 3aKOHbI oTpaxkeHus: cBeTa. [locTpoeHue n3zoOpaxeHuit B
iockoM 3epkaie. Cepruyeckue 3epkana.

[Ipenomnenue cBera. 3aKOHBI MPETOMIICHUS CBETa. AOCOJIIOTHBIN MMOKa3aTeNb
npenomiieHus. OTHOCHUTENIBHBIN MTOKA3aTelb NpesioMiieHUs . [I0CTOSHCTBO 4acTOThI
CBETA M COOTHOILICHHWE JUIMH BOJIH IPU NEPEXOJE€ MOHOXPOMATHYECKOIO CBETA
4yepes rpaHully paszena AByX ONTHYECKUX CPEN.

Xon mydeit B mpuszme. Jucnepcusi cBera. CiokHBIA cOCTaB O€JIOro cBera.
[Ber.

[lonHoe BHyTpeHHEE OTpakeHHe. [IpenenpHbIi yroa MmoJHOrO BHYTPEHHETO
OTPaKEHUS.

ColOuparomie U pacceuBaromiue JuH3bl. ToHkas nuH3a. DokycHOe
paccTOSITHUE MW ONTHYECKash Cuja TOHKOW JIMH3BL. 3aBHUCHUMOCTh (POKYCHOIO
paccTOsiHUSL TOHKOM cQepuyeckoil JHH3bl OT €€ F€OMETPUH U OTHOCHTEIHHOTO
[IOKA3aTelIs MPETOMIICHUS.

@opmyJiia TOHKOHM JIMH3BIL. Y BEITMYEHNE, TaBAEMOE JTUH30M.

Xoa Jyya, NpOWENIIErO JUH3Y NOJ IMPOU3BOJBHBIM YIVIOM K €€ TJIaBHOMU
ontuueckoi ocu. Iloctpoenune wu300pakeHUH TOYKM U OTpe3Ka MpsMOil B
cOoOMpAOIIMX U PACCEMBAIOIINX JIMH3aX U UX CUCTEMAX.

OnTuueckue npudopsl. Paspemaromnias crnocoOHOCTh. ['1a3 kak onTuuyeckas
cucreMa.

[Ipenenbl TPUMEHUMOCTH T€OMETPUIYECKOUN ONTHUKHU.

BonnoBass ontuka. HWurepdepenmus cBera. KorepeHTHbIE HCTOYHHKH.
VYcnoBuss HaOMIOAEHUS] MaKCUMyMOB M MHUHUMYMOB B HMHTEpPHEpEHLHOHHON
KapTUHE OT JBYX KOTEPEHTHBIX HWCTOYHUKOB. IIpuMepsl KIACCHYECKUX
UHTEP(HEPEHIIMOHHBIX CXEM.

Hudpaxuus cBera. JudpakiuonHas pemérka. YCIOBUE HaOIIOCHUS
[VIABHBIX ~MAaKCHMyMOB TIpM IaJ€HUM MOHOXPOMAaTHYECKOIO CBE€Ta Ha
TU(GPaKIUOHHYIO PEIIETKY.

[Tonmsspu3zanus ceera.

TexHu4ecKue yCTpPOMCTBA M TEXHOJIOTMUECKHE IPOLIECCHI: OYKH, JIyIa,
MEepUCKoI, QoToanmapaT, MUKPOCKOI, MPOEKLUHWOHHBIN ammapaT, MPOCBETICHHE
ONTHKH, BOJIOKOHHAS ONTHKA, AUPPAKIUOHHAS PEIIETKA.

Hemoncmpayuu.

3aKOHBI OTPAXKEHHUSI CBETA.



HccnenoBanne NpeaoMIIeHUs CBETA.

Habrogenue moHOro BHyTpEHHET0 OTpaskeHus. Monienb cCBEToBo/IA.

HNccnepoBanne XoJla CBETOBBIX IIYYKOB YEpPE3  IUIOCKOMAPAJUIEIbHYIO
IJIACTUHY U MIPU3MY.

HccnenoBanre CBOMCTB M300payKeHUH B JIMH3aX.

Mopenu MUKpocKoIna, TeJIeCKOona.

HaGmronenne natepdepeHimm crera.

HaOmnroienrie 1BETOB TOHKUX TIJIEHOK.

Hab6mronenune nudpaxium ceeta.

N3ydenne nudpakiIMOHHON PEIETKH.

Hab6monenue qudpakiinoHHOTO CIIEKTpA.

HaGmronenue nucnepcuu cBera.

Habnronenue nossipusaiiuu cBera.

[IpuMeHeHue MOISIPOUIOB JIJIS U3YUCHUSI MEXaHUUECKUX HAIPSIKECHUM.

Yuenuueckuii skcnepumenm, nadopamopnsie padomul, npAKMUKYM.

N3Mepenue rnokaszarens NpesIoMIICHUS CTEKIIA.

HccnenoBanre 3aBUCUMOCTH (POKYCHOTO PpAcCTOSIHUS OT BellecTBa (Ha
MpUMEPE KUJKHUX JTUH3).

N3mepenne oKyCHOTO pacCTOSIHUS PACCEUBAIOIIUX JIMH3.

[Tonyuenue n300pakeHUsI B CUCTEME U3 MIOCKOTO 3€pKaia U JIMH3HI.

[Tonydenne n300pakeHUsI B CUCTEME U3 JIBYX JIMH3.

KoHcTpynpoBaHH€e TEIECKOMMYECKUX CUCTEM.

Hab6monenue nudpaxium, nHTepdEpEHIINN U TIOJIAPU3AIIH CBETA.

N3ydenne noasipusaluu CBeTa, OTPAXKEHHOTO OT MOBEPXHOCTHU AUIIICKTPHUKA.

N3yuenue nHTEpPEpEeHIINH JIA3ePHOTO U3TyUYCHUS HA IBYX IIETISAX.

HaGmronenue nucniepcum.

Hab6mronenue u uccienoBanve TUPpakImOHHOTO CIIEKTpa.

N3mepenue IiMHbI CBETOBOM BOJIHBI.

[Toyyenue criekTpa U3ITy4YEHHUS] CBETOAMO/IA MPU MOMOIIN AUGPAKIIMOHHOM
PELIETKHU.

Pa3znen 6. OCHOBBI ClIeIIHAJIbHON TEOPUU OTHOCUTEIHHOCTH.

['panuubl  NPUMEHUMOCTHM  KJIIACCHYECKOM  MexaHuku.  lloctymnater
CIEHHATBHOM TEOPUU OTHOCUTEIHLHOCTH.

[IpoctpancTBeHHO-BpeMeHHON — wHTepBal.  [IpeoOpaszoBanus  JlopeHia.
VYcnoBue npuuuHHOCTH. OTHOCUTEIBHOCTH OJHOBPEMEHHOCTH. 3aMeEIJICHHE
BPEMEHH U COKpAICHUE JTTMHBI.

DHeprus U UMITYJIbC PEISTUBUCTCKON YACTHIIBI.

CBs13b MaccChl C SHEPruel U UMITYJILCOM PEIATUBUCTCKON YaCTULIbl. DHEPTUs
MTOKOSI.



TexHudecKkue yCTPOWCTBA M TEXHOJOTHUYECKHE TMPOIECChI: CITyTHUKOBHIE
MPUEMHUKH, YCKOPHUTEIN 3apsHKEHHBIX YaCTHII.

YyeHndeckuit SKCIepUMEHT, J1abopaTOpHbIe PaOdOThI, TPAKTUKYM.

Omnpenenenve WMITyJdbca UM SHEPTUU  PENATUBUCTCKUX 4acTHI] (TIO
doTorpadgusM TPEKOB 3apSIKEHHBIX YACTHUI] B MATHUTHOM I10JIE).

Paznen 7. KBanroBasi pusmnka.

Tema 1. KopnycKyaapHo-601H0801 Oyaausm.

PaBHOBEeCHOE TEIJIOBOE M3IyUCHHE (M3JIyYE€HHUE a0COIOTHO YEPHOIrO TENA).
3akoH cMenenns Buna. I'unoresa [lnanka o kBaHTax.

@DOTOHBI. DHEPTHUS ¥ UMITYJIHC (POTOHA.

dorordpdext. Onpitel A. I'. CroneroBa. 3akonsl hoTodddekra. YpaBHEHHE
OitamreitHa s potodrddexra. «KpacHas rpanuiiay porosddekra.

JlaBnenne cBeta (B YAaCTHOCTHM, [aBJIGHHE CBeTa Ha a0COJIIOTHO
HOTJIOMIAIONIYI0 U a0COJIIOTHO OTpaxawllylo MnoBepxHocTb). Ombitel I1. H.
JleGenena.

BosHoBBIE cBOMCTBa yactul. BomHel ne bpouns. [Inuna Bonnsl ae bpoia u
pa3Mepbl O0JaCTH JIOKaIM3alUUW JBWXKYyIIeWcs dacTtuibl. KopmyckynspHo-
BOJIHOBOU JTyanu3M. Judpakius 3J1eKTpOHOB Ha KpUCTaJLIaX.

Crneunduka uzmeperuii B Mukpomupe. COOTHOIIECHUSI HEONPEIeIEHHOCTEH
[eitzenbepra.

TexHudeckue yCTPOMCTBA M TEXHOJIOTMYECKHE IPOLECCHI: CIEKTPOMETD,
doTosneMeHT, (OTONATUMK, TYHHEIBHBI MHUKpPOCKON, COJIHEYHas Oarapes,
CBETOJINO/I.

Hemoncmpayuu.

®oTo3(PdeKT Ha yCTAaHOBKE C IIMHKOBOM IJIACTUHOM.

HccnenoBanre 3ak0HOB BHEIIHETO (poToaddekTa.

HccrnenoBanue  3aBUCHMOCTH  COTPOTUBJICHUS  TMOJYNPOBOJAHUKOB  OT
OCBEILIEHHOCTH.

Ceeroauos.

Conneunas 6arapes.

Yuenuueckuii 3xcnepumenm, nadopamopnuie padomot, npaxKmuKym.

HccnenoBanne porope3ucropa.

N3mepenue noctostHHoM [l1anka Ha ocHOBe uccieaoBanus Gororddexra.

HccnenoBanue 3aBUCUMOCTH CHITBI TOKA Yepe3 CBETOAMO] OT HAMPSIKEHUSI.

Tema 2. Qusuka amoma.

OneITEl IO WCCIEAOBAHUIO CTpOeHUs aroma. [lmaHerapHass mMonaenb aToma
Pezepdopna.

[Toctynatel bopa. U3nyuenue u noriomienre (pOTOHOB MpHU MEPEXo/ie aToma
C OZHOTO YPOBHS DHEPIUU HA IPYIrOi.



Bunpl ciektpoB. CieKTp ypOBHEW SHEPTUM aTOMa BOJOPOAA.

CrnoHTaHHOE U BBIHYKJICHHOE U3IyueHue cBeta. Jlazep.

TexHuyeckne ycTponCTBa U TEXHOJOTMYECKHUE MPOLECCHI: CHEKTPAIbHBIN
aHanu3 (CIEeKTPOCKOIT), JIa3ep, KBAHTOBBIN KOMITBIOTED.

Jemoncmpayuu.

Mopens onbita Pezepdopaa.

Habnronenue aMHe4aTbIx CIEKTPOB.

YCTpONCTBO U JEUCTBUE CUETUMKA HOHU3UPYIOIINX YACTHILI.

OrnpeneneHue JUIMHBI BOJIHBI Ja3€pPHOTO U3TyUYCHHUS.

Yuenuueckuii 3xcnepumenm, nadopamopmnsie padbomot, npaKmuKym.

Habnrogenue nuHeRyaToro cekTpa.

HccenenoBanne CrieKTpa pa3peKEHHOTO aTOMapHOTO BOAOPOAA U U3MEPEHHE
nocrosinnor Punbepra.

Tema 3. Du3zuka amomnozo a0pa u 31eMeHMAPHHLIX YACMUY,.

Hyxkionnast monens siapa IeitsenOepra—lBanenko. 3apsia siapa. MaccoBoe
qucio sapa. U30Tomnsl.

PannoaktuBHOCTE. Anb(a-pacnan. DJIEKTPOHHBIA M TO3UTPOHHBIA OeTa-
pacran. ['amma-n3nydeHue.

3aKOH pPaAUMOAKTHBHOTO pacmaja. PaamoakTWBHBIE HW30TONBI B TNPHUPOJE.
CBoiicTBa MOHM3UPYIOLIETO HU3Iy4YeHUs. BiMsHUE pagMOaKTHBHOCTH Ha KUBbIE
opranusmbl. EctecTBeHHbINM QoH n3nydeHus. Jlozumerpus.

DHeprus CBsi3U HYKJIOHOB B sifpe. Snepubie cuibl. Jledekt Macchl sapa.

Anepublie peakuuu. [enenue u cuntes saep. AnepHeie peaktopsl. [Ipobnemsl
YIIPABIIEMOTO TEPMOSIAEPHOTO CHHTE3a. OKOJOTHMYECKHE AaCIEKTHl Pa3BUTHUS
SIEPHON YHEPIETUKMU.

MeToasl perucTpay U UCCIET0BAHUS JIEMEHTAPHBIX YaCTHUL.

OyHaaMEHTalIbHbIE B3aUMOJCUCTBUS. bapHOHBI, ME30HBI U JIENTOHBI.
[Ipencrasnenne o CrangaptHoid Mogenu. KBapk-riatooHHast MOJIENb aApOHOB.

®usuka 3a npeaenamu CrtaHmapTHOW Mojnenu. TéMHas Marepuss U TEMHas
DHEPIHUs.

EnuncTBO (hrznueckoit KapTUHBI MUpA.

TexHuyeckue yCTpoMCTBa U TEXHOJIOTHUYECKUE IPOLIECCHI: JO3UMETP, Kamepa
Bunibcona, saepHbli  peakTop, TEPMOSACPHBIM peakTop, aromHas OomoOa,
MarHUTHO-PE30HAHCHAs TOMOTpadus.

Yuenuueckuii 3xcnepumenm, nadopamopuvie padomut, nPAKMUKYM.

HccnenoBanre TpekoB yacTuil (110 TOTOBBIM (oTorpadusm).

HccnenoBanue paguoakTUBHOTO (POHA € MCIOJIB30BAHUEM JO3UMETPA.

N3yuenue noriouieHus 6eTa-4acTull aTlOMUHUEM.

Pa3nen 8. DiieMeHTBbI ACTPOHOMUM M ACTPOPU3UKHU.



Otanbl pa3Buths actpoHomuu. [IpuknagHoe 1 MUPOBO33PEHUYECKOE 3HAUCHHE
actpoHoMuu. [IpUMEHMMOCTh 3aKOHOB (HU3UKH 11 OOBSICHEHUS TPHUPOIBI
KOCMUYECKUX 00BEKTOB.

Metonel aCTpOHOMHMYECKUX HcclieoBaHU. (COBpEMEHHBIE ONTHUYECKHE
TEJECKOIbI, PaJAMOTEIECKOIbI, BHEATMOC(EpHAst aCTPOHOMHUSI.

Bun 3Bé3gHoro Heba. Co3Be3nus, sSpKkue 3BE3AbI, IUIAHETHI, UX BHIUMOE
JIBUYKEHUE.

ConnHeuyHas cucrema.

Connue. ConHewyHass akTWUBHOCTh. Mctounwk sHeprun CosiHIA W 3BE3.

3BE3/bI, UX OCHOBHBIE XapaKTEPUCTUKH. /[[narpaMMa «CreKTpaJbHbIA KIacc —
CBETHUMOCTB». 3BE3/bl TJIABHOW IOCIIENOBATENBHOCTH. 3aBUCHMOCTh «Macca —
CBETUMOCTBY» JJIs1 3BE3N TJIABHOW MOCJIEAOBATEIBHOCTA. BHYTpeHHEe cTpoeHue
3B€31. COBpPEMEHHBIE TMPEJICTABICHUS O MPOUCXOXKIACHUU U 3BoJonnu ColHIA U
3BE31. DTambl >KU3HU 3BE3 .

Mineunbiii I[TyTe — Hama I'amaktuka. Ilonmoxenune m aBwxkeHue CoiHIa B
lNanaktuke. Tunel ranaktTuk. Pagroranaktviky U kBazapbl. UEpHBIE ABIPHI B siApax
rajakTHK.

Bcenennas. Pacimupenue Beenennoit. 3akon Xa006s1a. Pasoeranue rajgakTuk.
Teopus bonbmioro B3peiBa. PenmukToBOE H3ITyYeHHE.

Macmrabnas ctpykrypa Beenennoit. Meraranaktuka.

Hepeménnple mpooieMbl aCTPOHOMUMU.

Yuenuuecxkue navnwooenus.

Hab6mronenust 3B€31H0r0 HeOa HEBOOPYXKEHHBIM TJ1a30M C MCIOJIb30BaHHEM
KOMITBIOTEPHBIX MPUTIOKEHUH JIJIST OTIPEICTICHUS TTOJIOKEHUSI HEOECHBIX 0OBEKTOB
HAa KOHKPETHYIO J1aTy: OCHOBHbIE cO3Be3ausd CeBEpHOro MOJylmapus U SIPKUE
3BE3/IBL.

HaGmiogenuss B Ttenmeckon JIyHbI, MJIaHET, TYMaHHOCTEHM U 3BE3THBIX
CKOILUICHHM.

POu3nyecKuil NPAKTUKYM.

Cnioco0bl u3MepeHus: GU3NUECKUX BEJIUYUH C UCTOJb30BAHUEM aHAJIOTOBBIX
U [UGPOBBIX UBMEPUTEIBHBIX TPUOOPOB M KOMIBIOTEPHBIX JTATUUKOBBIX CHCTEM.
AOCOIOTHBIC U OTHOCUTEIBHBIE TTOTPEITHOCTH U3MEPEHUN (DU3NUECKUX BEITUYMH.
OueHka rpaHul] NOTPEUIHOCTEN.

[IpoBeneHre  KOCBEHHBIX M3MEPEHUM, HCCIEAOBAHUM  3aBUCHUMOCTEU
¢u3nUecKuX BEIUYHMH, TPOBEpPKA MPEIJIOKEHHBIX THUMOoTe3 (BBIOOp W3 pador,
ONMMCAHHBIX B  TEMATHYECKUX  paszienax «YUCHUYECKHUU  IKCIICPUMEHT,
Ja00paTopHbIe PaOOTHI, TPAKTUKYM).

O06o0maroiiee NOBTOPEHHUE.



O6001IeHrEe U cUCTEMAaTU3allMs COIepKaHUsl pa3lieloB Kypca «MexaHuKay,
«MonekynspHas pu3uKa U TEPMOJUHAMUKAY, « IJIEKTpoIuHaMuKay, «Konebanus
U BOJHBDY, «OCHOBBI CIELHATBHOM TEOPUU OTHOCHTEIIbHOCTHY, «KBaHTOBas
busnKay, « JIEMEHTbl ACTPOHOMHH U aCTPOPUBUKIY.

Ponb Qu3uku MW acTpOHOMHM B SKOHOMHYECKOW, TEXHOJOTUYECKOMH,
COIIMAJIBHON M 3TUYECKOMN cepax NeaTeNTbHOCTH YeI0BEKa, POJib U MECTO (UBUKHU
Y aCTPOHOMMH B COBPEMEHHON HAay4YHOW KapTUHE MUpPA, 3HAYCHHUE ONMCATEIIBHOM,
CUCTEeMATHU3HUPYIOIIeH, OOBSICHUTEIBHOW M  MPOTHOCTHYECKON  (QyHKUUH
bu3nyeckoil Teopuu, poiib GU3NUECKON Teoprur B POPMUPOBAHUU MPEACTABICHUIMI
0 ¢u3NUeCKOl KapTHHE MUpPA, MECTO (PU3NYECKONW KapTUHBI MHUpa B OOIIEM psay
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MIPEACTABICHUN O IPUPOJIE.

MexnpeameTHbie CBS3H.

WUzyuenne kypca ¢u3uku yriyonéHHoro ypoBHs B 11 kiacce
OCYILECTBIISIETCA C YYETOM COACPIKATEIBHBIX MEKIPEIMETHBIX CBA3E€M C KypcaMu
MaTeMaTUKH, OUOJIOTUH, XUMUH, T€Oorpaduu U TEXHOJIOTUH.

Mesicnpeomemnole NOHAMUA,CEAZAHHBIE C USYUEHUEM MEMOO0E HAYUHOZ0
no3HaHuA: SIBICHUE, HAY4YHBIA (PakT, THIOTe3a, (PU3MYeckas BEIUYMHA, 3aKOH,
Teopusi, HAONIOJCHHE, DSKCIEPUMEHT, MOJEIMPOBAHUE, MOJENb, H3MEPEHHE,
HOTPELIHOCTY U3MEPEHUM, N3MEPUTENIbHBIE TPUOOPHI, IUPPOBast 1abopaToOpusl.

Mamemamuka: pelIeHUE CUCTEMBbl YypaBHEHHU. TpUTrOHOMETPUYECKHE
(yHKUMU: CUHYC, KOCUHYC, TAHT€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXJECTBO. BEKTOPBI M MX NMPOEKIHMH HA OCU KOOPIAWHAT, CIIOKEHHUE BEKTOPOB.
[IpousBoaHbie 3yieMeHTApHBIX GyHKUMNA. [Ipu3Haku 1MOAOO0US TPEYTrOJHLHUKOB,
ompeseeHUe MIOMIAAN IITOCKUX GUTYp U 00bEMA Tell.

Buonocus: >nektpuyeckue SBIEHUS B JKUBOW MpUpOJE, KoyieOaTelabHBIE
JNBWKEHUS B JKMBOM TPHUPOAE, ODKOJOTMYECKHUE PHUCKU TIIpU TMPOU3BOACTBE
DNEKTPODHEPTHH,  DJIEKTPOMATHUTHOE  3arpsi3HEHUE  OKPYXKAIOLIEW  Cpenpl,
yJIBTPA3BYKOBasl JAUArHOCTUKA B MEIULMHE, ONTUYECKUE SBICHUA B JKUBOU
IIPUPOE.

Xumusa: CTpOEHHE aTOMOB U MOJIEKYJI, KPUCTAJUIMYECKasA CTPYKTYpa TBEPABIX
T€d, MEXaHU3Mbl OOpa30BaHUS KPUCTAUIMYECKOM PpEIIETKH, CHEKTpaIbHBIN
aHaIu3.

T'eocpaghusa: wmarnuTHble mMoOJIOCA 3€MJIM, 3aJ€KH MArHUTHBIX Py,
doTochEMKaA 3eMHOI MOBEPXHOCTH, cericMorpad.

Texnonocuna: TPUMEHEHUE TIOCTOSHHBIX MAarHUTOB, JJIEKTPOMArHUTOB,
AIIEKTPOABUraTeNb SIKOOHM, TeHepaTop MEPEeMEHHOr0 TOKa, MHAYKLUHWOHHAs MeYb,
JMHUM DJIEKTPOIIepenay, dJIEKTPOJABUraTelb, pajap, paguonpUEMHUK, TEJIEBU30D,
anteHHa, Ttenepod, CBY-neub, ynbTpa3ByKoBas JUAarHOCTUKA B TEXHUKE,



MIPOEKIIMOHHBIN anmnapart, BOJIOKOHHAs ONTHUKA, COJIHEYHAas OaTapes, CIIyTHUKOBBIE
NIPUEMHMKH, AJI€pHAst DJHEPTETUKA U IKOJIOTUYECKUE ACIIEKThI €€ pa3BUTHSL.



I[INTAHUPYEMBIE PE3VJIbTATBI OCBOEHUA ITPOT'PAMMBI 1O ®U3UKE
HA VYPOBHE CPEJHEI'O OBIIETO OBPA3OBAHUAIMYHOCTHBIE
PE3VJIbTATDI

JIMYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE Ppe3yabTaTbl OCBOEHUS YyuyeOHOoro mnpeamera «Duzmkay
JOJIKHBI OTPaKaTh TOTOBHOCTD U CITIOCOOHOCTH O0YYAIOIINXCS PYKOBOJICTBOBATHCS
chOpMUPOBAaHHOW BHYTPEHHEH TO3WIMEH JIMYHOCTH, CHUCTEMOW IICHHOCTHBIX
OpUEHTALIUM, TO3UTUBHBIX  BHYTPEHHUX  YOEXKIEHUI,COOTBETCTBYIOIINX
TPaJAUIIMOHHBIM IIEHHOCTAM POCCHUMCKOTO 00IleCcTBa, pacIIUPEHUE KU3HEHHOTO
OMBITA U ONBITA ESITEIBHOCTH B MPOIECCE PEAU3alMA OCHOBHBIX HaIIPABIICHHI
BOCIIUTATEIBLHOMN JACSATEILHOCTH, B TOM YUCJIE B YaCTH:
rPaKIaHCKOTOBOCIIMTAHUS:

e CchOPMUPOBAHHOCTh  TPAXJAHCKOM  TO3UIMHM  OOydYarIlerocs  Kak

aKTUBHOTO M OTBETCTBEHHOI'O WIEHA POCCUICKOT0O OOIIECTBA;

e TMPUHATHE TPATUIIMOHHBIX OOIEYEIOBEUECKUX TyMAaHUCTUYECKUX U
JEMOKPATHYECKUX LIEHHOCTEW;

e TOTOBHOCTb BECTH COBMECTHYIO JAESATEIbHOCTh B HHTEPECAX TPAXKIAHCKOTO
oOlllecTBa, Y4YacTBOBaTh B CAMOYIPAaBJICHUHM B 00pa3oBaTelbHOU
OpraHu3allvy;

e YMEHHME B3aMMOJICCTBOBATH C  COLHAIbHBIMM HHCTUTYTAMH B
COOTBETCTBHH C UX (YHKIUSIMH ¥ HA3HAYCHUEM;

e TOTOBHOCTb K TyMaHUTAapHOMN U BOJIOHTEPCKOU E€ATETLHOCTH.

NATPUOTUYECKOTOBOCITUTAHMSA

e chOpMHPOBAHHOCTH POCCUICKON TPAXIAHCKON WJICHTUYHOCTH,
NaTPUOTHU3MA;

e IICHHOCTHOE OTHOUIEHWE K TOCYJAapCTBEHHBIM CHUMBOJIAM, JIOCTUKEHUSIM
POCCHICKUX YUEHBIX B 00J1acTU (DU3UKU U TEXHUKE.

JAYXOBHO-HPABCTBEHHOTOBOCIIMTAHMS:

e c(hopMUPOBaAaHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TIOBEICHUS;

e CIOCOOHOCTH OILICHMBATh CUTYallMIO U MPUHUMATh OCO3HAHHBIC PEIICHMUS,
OPUEHTHUPYSACh Ha MOPAIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH, B TOM
quCye B AEATEIHOCTU YUEHOTO;

e OCO3HAHUE JIMYHOTO BKJIAJa B IOCTPOCHUE YCTOMYMBOTO OYIyIIIETO.

3CTETHYECKOTOBOCTIMTAHUS:

e OCTETUYECKOE OTHOIICHHE K MHPY, BKJIIOYAs OCTETUKY HAy4HOTO
TBOPYECTBA, MPUCYIIETO (PU3NUECKON HAYKE.

TPYA0BOTOBOCIIUTAHMSA



WHTEPEC K Pa3IudHbM chepaM MpoecCHOHAIBHON AESTENHHOCTH, B TOM
YUCJ€ CBS3aHHBIM C (QU3UKOM ¥ TEXHUKOW, YMEHHE COBEpIIaTh
OCO3HAHHBIN BRIOOp OymyIIel MpoecCru 1 peaTu30BbIBaTh COOCTBEHHBIC
KU3HEHHBIC TIJIaHbI;

TOTOBHOCTh W CIOCOOHOCTh K OOpa3oBaHHWIO W CaMOOOpa30BaHUIO B
o0nactu (PM3MKHU HA MPOTSHKEHUH BCEH JKU3HHU.

IKOJOIrH4€¢CKOroBOCIINTAHUA

C()OPMUPOBAHHOCTb IKOJIOTUUECKON KyJIbTYpPbl, OCO3HAHHUE TJI00AIBHOIO
XapakTepa dKOJIOTMYECKHUX Mpodiiem;

IUIAHUPOBAHUE U OCYULIECTBIICHUE JIEHCTBUN B OKpY)KaloIIEeW cpele Ha
OCHOBE 3HaHUS 1IeJIel YCTOMYNBOIO Pa3BUTHUS YEJIOBEUECTBA;
pacCUIMPEHHE ONBITA JESITEIBHOCTH 3KOJOTHMYECKOW HAIpPAaBICHHOCTU Ha
OCHOBE UMEIOIINXCS 3HAHUH 10 (PU3HUKe.

HCHHOCTHHAYIHOTOIIO3HAHUSA

c(OpPMHPOBAHHOCTh MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUA (PU3UYECKON HAYKHU;

OCO3HAHWE LIEHHOCTH HAy4YHOH JEesSTENbHOCTH, TOTOBHOCTH B IpOLIECCE
U3Y4YeHUs (PU3UKU OCYIIECTBISATh NPOEKTHYIO U HCCIEAOBATENbCKYIO
NeSATEIbHOCTh MHIUBUIYAJIbHO U B TPYIIIIE.

METAINPEIAMETHBIE PE3YJIBTATBI

ITo3HaBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIE 1eHCTBUS
Ba3zoBblesiornueckue1elicTBUs:

CaMOCTOSITeNIbHO  (OPMYJIUpPOBaTh U aKTyalM3UpOBaTh  MpoOJeMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONPEAENATh LEJIHU JIEITEIbHOCTH, 33aBaTh MapaMeTPbl U KPUTEPUU UX
JIOCTVKEHHS;

BBIABJISITh 3aKOHOMEPHOCTH M MNPOTUBOPEYUS B PaACCMATPUBAECMBIX
bu3YeCcKuX SIBICHUSIX;

pazpabarbiBaTh IJIaH PEIICHUs TPoOIeMbl ¢ YUETOM aHAIN3a UMEIOLITUXCS
MaTepHUaJIbHBIX U HEMATEPUAIbHBIX PECYPCOB;

BHOCUTb KOPPEKTHUBBI B JIESITEIBHOCTb, OLIEHUBATh COOTBETCTBUE
pEe3yJIbTATOB LIESIM, OLIEHUBATh PUCKU TTOCIEICTBUN IESITEIbHOCTH;
KOOPJIMHUPOBAaTh U  BBINOJHATH pabOTy B  YCJIOBHUSIX PEalbHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOT'O B3aUMOJICHUCTBUS,

pa3BUBATh KPEATUBHOE MBITIUICHUE TIPH PEIICHUH KU3HEHHBIX TIPOOIIEM.

Ba3zoBblencciienoBarejbCKue1eHCTBHA:

BJIa/ICTh HAYYHOU TEPMHUHOJIOTHEH, KITFOYEBBIMH MOHITHIMH U METOIaMHU
(bu3nYecKoil HayKH;



BJaJeTh  HaBBIKAMU  Y4eOHO-HCCIEAOBATEIbCKOM M TIPOEKTHOM
NEATETLHOCTH B 00JacCTH (PU3UKH, CIIOCOOHOCTHIO W TOTOBHOCTHIO K
CaMOCTOSITEILHOMY TIOMCKY METOJIOB peIlIeHHUs 3a1ad  (PU3UIECKOro
COJIEpKaHUsl, MPUMEHEHHIO Pa3IMIHBIX METOI0B TTO3HAHWS,

BJAJIETh BUAAMH JCSITEIBHOCTH MO TOJYYEHUIO HOBOTO 3HAHUS, €ro
UHTEPIIPETAINN, TPEOOPa30BaHUIO M PUMEHEHHUIO B PA3TUIHBIX YICOHBIX
CUTyallusiX, B TOM YHUCJIE MPHU CO3AaHUU Y4YEOHBIX MPOEKTOB B 00IacTU
buzukuy;

BBISBJISITh TIPUYUHHO-CIICICTBEHHBIC CBSI3M M aKTyalM3UPOBATh 3ajady,
BBIIBUTATh THUIOTE3y €€ pelIeHHs, HaxOIUTh apryMEHTBl IS
JI0Ka3aTeNbCTBA CBOWX YTBEP)KICHUH, 3a/JaBaTh IMapaMeTpbl U KPUTECPUH
pelIeHus;

aHAIIM3UPOBATh TMOJYYCHHBIE B XOJAE pEIICHHUA 3aJaddl pe3yibTaThl,
KPUTHYECKH OLIEHUBATh UX JOCTOBEPHOCTb, IPOTHO3UPOBATh U3MEHEHNUE B
HOBBIX YCJIOBHUSX;

CTaBUTh U (POPMYJIHPOBATH COOCTBEHHBIE 3a/layd B 0Opa30BaTEIbHOU
JESITEIbHOCTH, B TOM YHUCJIE TIPU U3YUCHUH (DU3UKU;

JlaBaTh OLICHKY HOBBIM CUTYalLlMsIM, OLIEHUBATh IPUOOPETEHHBIH OIIBIT;
YMETh MEPEHOCUTh 3HAaHHUA MO (U3MKE B MPAKTHUUECKYIO OO0IaCTh
KHU3HEAEATEIbHOCTH;

yMETh HHTETPUPOBATH 3HAHUS U3 Pa3HBIX MPEAMETHBIX 001acTel;
BBIIBUTaTh HOBBIE UJEH, IPEIaraTh OpPUTrHHAIbHbIE MTOIXO0/IbI U PEIICHUS;
CTaBUTb IPOOJIEMBI U 33/1a4H, JOMYCKAIOIIUE aJbTePHATUBHBIC PELICHMUSL.

Pabora ¢ undopmanueii:

BJIAJ€Th HABBIKAMM MOJy4eHHUs] MHGPOpMaLMK (HU3HUUYECKOTO COJIEpKaHUs
U3 HMCTOYHUKOB Pa3HbIX THUIIOB, CAMOCTOSITEIIbHO OCYILIECTBISTH MOMCK,
aHalW3, CUCTEMATH3alMI0 W MHTEPIpETalri0 MHPOPMALMKU Pa3IUYHbIX
BUJIOB U (hOpM Ipe/ICTaBICHMUS;

OLIEHUBATHIOCTOBEPHOCTHUH(OPMALINY;

UCIIOJI30BaTh CPEACTBA HMH(POPMALMOHHBIX M KOMMYHHUKAI[MOHHBIX
TEXHOJIOTUA B  PEIIEHUH KOTHUTHUBHBIX, KOMMYHHUKATUBHBIX U
OpraHU3allMOHHBIX 3aJa4 C COOJIOJEHUEM TpeOOBaHUN SPrOHOMUKH,
TEXHUKU O€30MaCHOCTH, TUTHEHBI, PECcypcocOepeKeHus, MpPaBOBbIX U
ATUYECKUX HOPM, HOPM UH(HOPMAITMOHHON O€30MTaCHOCTH;

CO3/1aBaTh TEKCThl (PU3UUECKOrO COAEP)KAHUS B Pa3jIMUHbIX (hopMarax ¢
y4€TOM Ha3HayeHUs: WHGOpPMALUKM M LEJNEBOW ayIUTOPHH, BBIOMpast
ONTUMAJIbHYIO0 (POPMY MPEACTABICHUS U BU3YATTU3ALINH.

KoMMmyHuKaTHBHBICYyHHBepCAJIbHbICy4YeOHbICACHCTBHS



OCYIIECTBIISATH OOIEHWE Ha Yypokax GU3MKHM W BO BHE-YPOUHOU
NeSITETLHOCTH;

pacrno3HaBaTh IPEINOCBUIKM KOH(DJIMKTHBIX CHUTyallMii W CMsr4yaTh
KOH(JIUKTHI,

pa3BEPHYTO U JIOTMYHO M3J1araThb CBOIO TOYKY 3PEHMSI C MCIOIb30BAaHUEM
A3BIKOBBIX CPEJICTB;

NOHMMAaTh ¥ HCHOJB30BaTh  MPEUMYIIECTBA  KOMAHIHOM U
WHIUBHUAYaIbHON paboThI;

BbIOMpATh TEMATHUKy U METOJbI COBMECTHBIX ACHCTBHIA C y4E€TOM OOIIMX
MHTEPECOB U BO3MOKHOCTEHN KaXK/10TO YJ€Ha KOJUIEKTHBA,

OPUHUMATh LEJIW COBMECTHOM JIE€ATEIbHOCTH, OPraHU30BbIBaTh U
KOOPAMHHUPOBATh JCHCTBUS MO €€ JAOCTHKCHHMIO: COCTAaBJIATH IUTaH
JNEUCTBUH, pacrpeeisTh POJIM ¢ YYETOM MHEHUN Y4aCTHUKOB, 00CYKIaTh
pE3yNbTaThl COBMECTHOU PabOTHI;

OLICHMBaTh KauyeCTBO CBOETO BKJIaJa M KaXIOrO0 y4aCTHHKA KOMaHIbI B
oOIIMii pe3ysIbTaT MO pa3pabOTaHHBIM KPUTEPHSIM;

npejiaraTb HOBbIE MPOEKTHI, OLICHWBATh HJAEU C TO3UIMH HOBHU3HBI,
OPUTUHATIBHOCTH, MPAKTUYECKON 3HAUNMOCTH;

OCYIIECTBISATh IO3UTUBHOE CTPATETUYECKOE IIOBEJIEHUE B pPa3IMUHBIX
CUTyalusiX, IMpOSBIATH  TBOPYECTBO W  BOOOpakeHHE,  OBITh
VUHUIMATUBHBIM.

PeryisiTuBHBIC YHUBEPCAJIbHbIC YYeOHbIE A1eHCTBUS
Camoopranusanus:

CaMOCTOSITEJIbHO  OCYILECTBJISATh  IMO3HABATEIbHYIO JIESITEIBHOCTh B
o0nmactTu (GU3NKK W aCTPOHOMHUH, BBISBJIATH NPOOJIEMBI, CTaBUTHh U
dbopmynrpoBaTh COOCTBEHHBIE 3a/1a4H;

CaMOCTOSITEJIbHO COCTAaBJIATH IIJIaH PEIICHUS PACUETHBIX U KAYECTBEHHBIX
3a/1a4, TJIaH BBITIOJIHEHUS MPAKTUYECKOM pabOThl C YUETOM HMMEIOLIUXCS
pecypcoB, COOCTBEHHBIX BO3MOYKHOCTEH U MPEANOYTCHUM;
JaBaTbOIIEHKYHOBBIMCUTYAIIUSIM;

pacuupsTh ~ paMKd ~ y4eOHOro  TpeAMeTa Ha  OCHOBE  JIMYHBIX
[IPEAIIOYTEHUM;

JenaTh OCO3HAHHBIM BHIOOp, apryMEHTHpOBaTh €ro, OpaTh Ha ce0s
OTBETCTBEHHOCTb 34 PEILICHHUE;

OLICHUBATHIIPUOOPETEHHBINOIIBIT;

CIIOCOOCTBOBATh (POPMUPOBAHUIO WM TPOSBICHUIO IPYIAUIIMU B 00JACTH
($u3MKHM, MOCTOSHHO MOBBINIATH CBOM 00pa30BaTENIbHBIA M KYJIbTYPHBIN
YPOBEHb.

CaMOKOHTPOJIb, IMOLMOHAIBbHBIHMHTEJIJIEKT:



JIaBaTh OLIEHKY HOBBIM CHUTYAllMsIM, BHOCUTb KOPPEKTUBBI B AEATEIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LIESAM;

BJIaJICTh HAaBBIKAMHM  TO3HABATCIBbHOM peduieKkcuM KaK OCO3HaHUs
COBEPIIAEMBIX JIECTBUN U MBICIUTEIBHBIX MPOLECCOB, UX PE3YIbTATOB U
OCHOBAaHUM;

HCIIOJIB30BaTh MPUEMBI pedIIeKCUU Il OIEHKH CHUTyallud, BBIOOpa
BEPHOTO PELICHUS;

YMETh OILIEHUBATh PUCKA U CBOEBPEMEHHO IMPUHUMATH PEUICHUSA IO KX
CHM)KCHHUIO;

MPUHUMATh MOTHUBBI M apryMEHThl JAPYTUX IPU aHaJIU3E€ PE3YyJIbTaTOB
JICSITCIIbHOCTH;

MPUHUMATH ce0sl, MIOHUMAasi CBOM HEJIOCTATKU U JJOCTOMHCTBA,

MIPUHMMATh MOTHBBI M ApPryMEHTHI JPYTUX MPU AHAINU3E PE3YJIbTATOB
JICSATCIbHOCTH;

MpU3HaBaTh CBOE MPABO U MPABO JAPYTUX HA OIIMOKH.

B mpomecce HoCTMKEHUS JTHMYHOCTHBIX PE3YJbTaTOB OCBOCHHUS MPOTPAMMBI IO
buszuke 9 ypOBHS CpelHero oO0mero o0pa3oBaHus y OOyYaroIIUXCs

COBEPIIICHCTBYETCS AMOIMOHAJIbHBIN WUHTEJUICKT, npeAnoararonun
c(hOpMHUPOBAHHOCTH:
e CaMOCO3HaHWUS, BKJIIOUYAIOIIETO  CIIOCOOHOCTh ~ TOHMMATh  CBOE

AMOIIMOHAJILHOE COCTOSIHUE, BUAECTh HAMPABICHUS PAa3BUTHS COOCTBEHHOMN
AMOILIMOHAIILHOM c(epbl, ObITh YBEPEHHBIM B CE0€;

CaMOPETYJIMPOBAHHUS, BKIIOYAIOIIETO CAMOKOHTPOJIb, YMEHUE NPUHUMATH
OTBETCTBEHHOCTh 3a CBOE MOBEJAEHUE, CIOCOOHOCTh aJalTUPOBATHCS K
HYMOLIMOHAJIBHBIM M3MEHEHUSIM U MPOSBIATH TMOKOCTh, OBITH OTKPBITHIM
HOBOMY;

BHYTPEHHEW MOTHBALMH, BKIIFOYAIOLIEH CTPEMIIEHUE K JOCTHXKEHUIO LIETU
U yclexy, ONTUMU3M, HTHUIIUATUBHOCTh, YMEHHE JIEHCTBOBATh, UCXOIA U3
CBOMX BO3MO>KHOCTEH;

SMMATHM, BKJIIOYAIOMIEH CIIOCOOHOCTh IMOHUMAaTh AMOLMOHAIBHOE
COCTOSIHME JPYIHX, YYHUTBIBaTh €ro IpH OCYIIECTBICHUHU OOLICHMUS,
CIIOCOOHOCTH K COUYBCTBHIO M COTIEPEKUBAHUIO;

COLIMAJIBHBIX ~ HaBBIKOB, BKJIIOYAIOIIUX  CIIOCOOHOCTh  BBICTPAMBATh
OTHOUIEHUS! C APYTUMH JIIOJbMH, 3a00THThCS, MPOSBISATH HHTEpEC U
paspemiaTh KOH(QIUKTHI.

ITPEJIMETHBIE PE3VYJIBTATDBI



K xonmy oOyuenus B 10 knacce mipeIMeTHbIE Pe3yibTaTbl Ha YTIIyOJIEHHOM
YPOBHE JOJKHBI OTpaxaTh CPOPMUPOBAHHOCTD y 00YYAIOIINXCS YMEHUM:

NOHUMAaTh POJb (UMK B  IKOHOMHYECKOM, TEXHOJIOTMYECKOM,
IKOJIOTUYECKOM, COLMANbHOM U OITUYECKOM cdepax JesITeNbHOCTH
4eJioBeKa, PoJib U MECTO (PU3UKHU B COBPEMEHHON HAYyYHOUM KapTHHE MUPA,
3HAQUYEHHE OMNHCATEIbHON, CHCTEeMATH3UPYIOIIeH, OOBICHUTENHLHON U
MPOTHOCTHYECKOW  (PYHKIUH  (QU3UYECKON TEOpUM — MEXaHUKH,
MOJICKYJIIPHON (PU3UKU M TEPMOAMHAMUKH, POJb (HU3UIECKON TEOpPUH B
dbopMHUpOBaHUU MTPEACTABICHUMN O (PU3UUECKON KapTHHE MUPA;

paznuyaTh YCIOBUS NPUMEHUMOCTH MOJenell (Qu3nYeckux Tel u
MpOLIECCOB (SIBJICHUM): HWHEpIUalbHas CUCTEMa OTcuéra, aOCOJIOTHO
TBEpIOE TEJIO, MAaTepUalibHas TOYKA, PaBHOYCKOPEHHOE IBUKEHHE,
CBOOO/JHOE mMajeHue, alCoNOTHO ympyras naedopmaius, aOCOTIOTHO
yOpyroe v abCOIIOTHO HEYNPYTOe CTOJIKHOBEHUS, MOJIEIIN ra3a, KUIKOCTH
U TBEPAOTO (KPUCTAIUTMYECKOI0) Teja, UACAIbHBIN ra3, TOUCUHBIN 3aps,
OJTHOPOJHOE DJIEKTPUUECKOE I10JIE;

paznuyarh yciaoBUs (TpaHMIlbl, 00JIACTH) MPUMEHHMOCTH (PU3HMUECKUX
3aKOHOB, MOHMMAaTh BCEOONIMI XapakTep (hyHIaMEHTaJIbHBIX 3aKOHOB U
OTPaHUYECHHOCTh UCTIOJIb30BAHUS YACTHBIX 3aKOHOB;

aHANMM3UPOBaTh U OOBACHIATH MEXaHHMYECKHE TIPOILIECChl U  SBJICHHS,
UCIIOJIb3Ysl OCHOBHBIC TIOJIOKEHUSI M 3aKOHBI MEXAaHUKHU (OTHOCUTEIEHOCTh
MEXaHUYECKOTO JBIKECHUS, (POPMyJbl KUHEMATHUKH PaBHOYCKOPEHHOIO
NBUKEHUA, TpeoOpa3zoBanusa [amumes uisi CKOPOCTH M MEpEeMELIEHUs,
3akoHbl HplOTOHA, TpUHUMO OTHOCUTENbHOCTH ['anuiies, 3akoH
BCEMUPHOTO TATOTEHUS, 3aKOHbI COXPAHEHHUSI UMITYJIbCA U MEXAHUYECKOU
OHEPTUHU, CBSI3b PabOTHl CHUIIBI C U3MEHEHHEM MEXaHWYEeCKOW HIHEpPTruw,
YyCJIOBHSI paBHOBECUS TBEPAOTO Teia), MPU OSTOM HCIOJIb30BAThH
MaTEeMaTU4YeCcKoe BBIPAKEHHE 3aKOHOB, YKa3bIBaTh YCJIOBHS
MPUMEHUMOCTH (PU3MUECKUX 3aKOHOB: MpeodpazoBanuii ['anuies, BToporo
U TPEThEro 3aKOHOB HBIOTOHA, 3aKOHOB COXPAaHEHUS HMITyJbCa H
MEXaHUYECKOM IHEPTUH, 3aKOHA BCEMUPHOTO TATOTEHUS,;

aHAJIM3UPOBATh U OOBSICHATH TEIJIOBBIE MPOILIECCHI U SIBJICHUSI, UCIIOJIB3YS
ocHoBHble mojoxkeHus MKT u 3akoHbl MoOJIEKyJsipHOM (GU3UKUA H
TEPMOJUHAMUKU (CBA3b JaBJIEHUS HUJIEATBHOIO Ta3a CO CpeaHei
KUHETUYECKOW SHEPIUEN TEIUIOBOTO JBHXXEHHS W KOHLEHTPALMEH €ro
MOJIEKYJI, CBSI3b TEMIEpPaTypbl BEIIECTBA CO CpEIHEW KHHETUYECKON
HHEpruer TEmIOBOro JBUXKEHUS €r0 YacCTHUll, CBS3b JIaBJICHUS WEaTbHOTO
ra’a ¢ KOHLEHTpPalWEe MOJIEKYJI W €ro TeMIepaTypou, ypaBHEHUE
MenpeneeBa—Kianeiipona, mEpBbIM 3aKOH TEPMOAMHAMUKH, 3aKOH



COXpaHEHUs! SHEPTUH B TEIUIOBBIX MPOLECCAX), MPU 3TOM HCIOJb30BATh
MaTeMaTH4YECKOE BBIPAKEHUE 3aKOHOB, YKa3bIBaTh yCIOBUSA
IIPUMEHUMOCTH yYpaBHeHUs MeHneneeBa—Kiamnelipona,

aHAJIM3UPOBaTh M OOBACHATH JJIEKTPUUYECKUE SBJICHMS, HCIOJIb3Ys
OCHOBHBIE IOJIOXKEHHS U 3aKOHBI JIEKTPOJMHAMUKU (3aKOH COXPAaHEHUs
AIEKTPUYECKOTO 3apsna, 3aKOH Kyiona, MOTEHIUAIBHOCTD
AIEKTPOCTATUYECKOTO TMOJIA, NPUHLMI CYIEPIO3ZULIUN DIEKTPUYECKUX
IIOJIEH, NPU ITOM YKa3blBas YCJIOBHUS IIPUMEHUMOCTH 3akoHa Kyilona, a
TaK)K€ IPAKTHUYECKH BAKHBIE COOTHOIICHHMs: 3aKOHbI Oma Uil y4yacTka
UeNM W JUId 3aMKHYTOM JJIEKTPUYECKOM lenu, 3akoH Jlxoymns—JleHna,
npasuia Kupxroda, 3akonsl @apaznes A1 31€KTpoIu3a);

ONMKCHIBATh (PU3NYECKUE MPOLECCHl U SIBICHUS, HCIOJb3YysS BEJIUYUHBI:
IIEpEMEIICHNE, CKOPOCTh, YCKOPEHUE, UMITYJIBC TEJIA U CUCTEMBI TEJ, CUJIA,
MOMEHT CWIbI, [aBJICHHWE, NOTCHIHAJIbHAs JSHEPIUs, KUHETHYECKas
JHEprusi, MEXaHUYeCKasl dHeprus, padoTa CUibl, LEHTPOCTPEMHUTEIHLHOE
YCKOpPEHHE, CWIA TSHKECTH, CHJIa YIPYTOCTH, CHJIA TPEHHs, MOIIHOCT,
DHEPrus B3aUMOJECUCTBHS Tena ¢ 3eMiI€ll BOMM3M €€ MOBEPXHOCTH,
HEprus ynpyro nedopmanuu OpPYKUHBI, KOJUYECTBO TEIUIOTHI,
abcoyIoTHasl TeMIieparypa Teia, paboTa B TEpMOJAMHAMUKE, BHYTPEHHSA
SHEpPrusi WUACAIBHOTO OJHOATOMHOTO Trasa, paboTa HACATbHOrO Tasa,
OTHOCHUTENBbHAS BIAXHOCTH Bo3ayxa, KIIJ[ wmaeanbHOro TemioBoro
JBUTATEIISA; IEKTPUYECKOE T0JIE, HANPSIKEHHOCTD AJIEKTPUYECKOTO MO,
HaIpsDKEHHOCTh TIOJII TOYEYHOIO 3apsja WM 3apspKEHHOTO Iapa B
BAKyyME WU B [JUDJEKTPHUKE, MOTEHIHUANI DJIEKTPOCTATHYECKOTO II0JI,
pPa3sHOCTb  NOTEHIMAJIOB,  DJJIEKTPOIABWXKYINAs  CWJIa, Cula  TOKa,
HalpspKEHWE, MOIIHOCTh TOKa, OJJEKTpUYecKas €EMKOCTh IIJIOCKOIO
KOHJICHCATOpa, CONPOTHBIIEHUE yYacTKa LENH C IOCIENOBATENbHBIM H
[1apajuIeNIbHBIM COCUHEHUEM PE3UCTOPOB, SIHEPTHS DIEKTPUUECKOTO TOJIA
KOHJIEHCATOoPa;

OOBSACHATb  OCOOEHHOCTH  MPOTEKaHUs  (PU3NYECKUX  SBJICHHIA:
MEXaHMYECKOE JIBMKEHHE, TEIUIOBOE JBWKCHHME YACTHUI] BELIECTBA,
TEIJIOBOE paBHOBECHE, OPOYHOBCKOE JBWXeHUe, nuddysus, ucrnapeHue,
KUIIEHNE W KOHJECHCAIMS, [JIABJIICHUE U KPUCTAJUIM3aLHsl, HAIPABICHHOCTD
TEIUIONEpeAadu, IEKTPU3ALUs TeJl, SKBUIIOTCHIIMAIBHOCTD ITOBEPXHOCTH
3apsKEHHOTO ITPOBOJAHUKA,

MPOBOJAUTH UCCIICIOBAHUE 3aBUCUMOCTH OJHOM (PU3NUECKON BEJIMYMHBI OT
IpyrOM €  WCIOJB30BAHUEM  IPAMBIX  HU3MEPEHUN, IPU  OTOM
KOHCTPYHpPOBaTh YCTaHOBKY, (DUKCUPOBATh pPE3YJIbTAaThl MOJy4YEHHOM
3aBUCHUMOCTH (PU3MYECKUX BEIUYMH B BHJE TpapuKoB C YUYETOM



aOCOJIIOTHBIX MOTPELIHOCTEN U3MEPEHH, JIeJaTh BBIBOABI 10 pE3yIbTaTaM
WCCIIEIOBAHMS;

IPOBOJNTH KOCBEHHbIE M3MEpPEHUs (PU3MUECKUX BEIMYMH, NIPU ITOM
BBIOMPATh ONTHUMAJIbHBIA METOJI U3MEPEHUs, OLECHHUBATh aOCOJIFOTHBIE U
OTHOCHUTEJBbHBIE IIOIPEIIHOCTH NPSIMBIX U KOCBEHHBIX U3MEPEHUI;
IIPOBOJUTE ONBITHI IO MPOBEPKE MPEIOKEHHON TUIIOTE3bI: IIJIAHUPOBATh
IKCIIEPUMEHT, COOMPATh SKCIEPUMEHTAIBHYIO YCTAHOBKY, aHATU3UPOBATh
IIOJIyYEHHBIE pEe3yJIbTaTbl U JI€JIaThb BBIBOJ O CTaTyCe NPEMJIOKECHHOU
TMIIOTE3BI;

coOI0/1aTh MpaBWila OE30MACHOTO TPyAa IPU MPOBENECHUU HCCIEAOBAHUN
B paMKax yd4eOHOro OJKCIEpUMEHTa, [paKkTUKymMa U  y4eOHO-
UCCJIENOBATENBCKOW M IMPOEKTHOM JEATEIIBHOCTH C HCIOJIB30BAaHUEM
U3MEPUTEIIBHBIX YCTPOMCTB U 1a00paTOPHOro 000pyAOBaHUS;

pemarbs pacyéTHhIE 3aJadyd C SBHO 3aJaHHOM M HEABHO 3aJaHHOM
¢u3znyecKoil MoJeIbI0: HA OCHOBAaHUM aHalIM3a YCIOBUS 0OOCHOBBIBATH
BbIOOp (u3MuUecKkol MoOjenu, OTBeyarolled TpeOoBaHUAM 3a/Jayd,
OPUMEHATHh  (POpPMyYJIBI, 3aKOHBI, 3aKOHOMEPHOCTH M  IOCTYJATbI
($U3MYECKUX TEOpUd NPH HCMOIb30BAHUM MATEMAaTUYECKUX METOJ0B
peuieHus 3aaa4, NPpoOBOJAUTh PACUEThl HA OCHOBAaHUYU MMEIOIIMXCS JTAHHBIX,
aHAIM3UPOBAaTh pE3yJbTaThl U KOPPEKTHUPOBATH METOABI PELICHUS C
Y4ETOM IOJIyYEHHBIX PE3YyJIbTAaTOB;

pemaTh KayeCTBEHHbIE 3aJauyM, TpeOyollHe NPUMEHEHHUS 3HAHUU U3
pa3HbIX pa3lieNoB Kypca (PU3HKH, a TAaKKE€ MHTErpaluy 3HaHUN U3 APYTHX
IIPEIMETOB €CTECTBEHHO-HAy4YHOI'O0 LHKJIA: BBICTPAaUBAaTh JIOTHYECKYIO
LEMOYKY PacCyKICHUI C ONIOPOM HA U3YUYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH
U (HU3UYECKUE SBICHUS;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS I OOBSICHEHUS OCHOBHBIX
NPUHIUMIOB PabOThl U3MEPUTENBHBIX MPUOOPOB, TEXHUUECKUX YCTPOUCTB
Y TEXHOJIOTUYECKUX IPOLECCOB;

OPUBOJUTH TNPUMEPHl BKJAJa POCCUMCKMX U 3apyOexHBIX YUYEHBIX-
(GU3MKOB B pa3BUTHUE HAyKH, B OOBACHEHHE MPOLECCOB OKPYKAIOIIETO
MUpa, B pa3BUTUE TEXHUKU U TEXHOJIOTUM;

aHAJIM3UPOBaTh U OLEHUBATH MOCIEACTBUS OBITOBOM M MPOU3BOACTBEHHOM
JESITEIbBHOCTH YEJIOBEKa, CBA3AHHOM C (PU3WYECKUMH MPOILECCAMHU, C
MO3UINI KOJOTHYECKON 0€30MacCHOCTH, MPEJCTABICHUN O palliOHAIEHOM
MIPUPOIOIIOIB30BAHUM, & TAKKE PA3yMHOM HCIIOJIb30BaHUU JTOCTUKEHUN
HAYKM W TEXHOJIOTUM [UJI1 JAJIBHEUIIEr0 pPa3BUTHUS UYEJIOBEUYECKOTO
00I1IeCTBA;



NPUMEHATH Pa3jMyHble CIOCOObI paboThl ¢ MHPOpMAIEH (PU3NIECKOTO
COJEpKaHUSI C HCIIOJIb30BAHMEM COBPEMEHHBIX  MH(GOPMAIIMOHHBIX
TEXHOJIOTMM, IPU 3TOM HCIOJB30BaTh COBPEMEHHbIE MH(OPMAIMOHHBIE
TEXHOJOTMM JJI1 TIOUCKa, NepepabOTKU U NPEabSIBICHUS Yy4yeOHOU WU
HAYYHO-TIOMYJISIPHON MH(OpMAaIMK, CTPYKTYPUPOBAHUS U UHTEPIPETAIH
uHbOpMaIlMK, TOJYYEHHON U3 Pa3IWYHBIX HCTOYHUKOB, KPUTHUYECKH
aHAIM3UpPOBAaTh  MOJy4YaeMyl0  HHPOpPMAIIMI0O W  OIECHHUBATh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOLIMXCA 3HAHWUN, TaK U HA OCHOBE
aHaJIM3a UCTOYHUKA MH(OpMaLUY;

IPOSIBIISATH OpraHMU3alIOHHbIE U NI03HABaTEIIbHBIE YMEHMUS
CaMOCTOSITEILHOTO ~ NMPUOOPETEHUsT HOBBIX 3HAHMW B Ipoliecce
BBITNIOJTHEHMSI IPOEKTHBIX U yU€OHO-UCCIEI0BATENLCKUX padoT;

paboTaTh B TpyNNe C HCIOJIHCHHEM pa3IHUYHbIX COIMAIBHBIX pPOJIeH,
IUTAHUPOBATh PabOTy TPYMIbI, PAlMOHATBFHO PACIPEACNIATh ACSITEIbHOCTD
B HECTaHJAPTHBIX CUTYyallMsIX, aJIeKBaTHO OLICHWBATh BKIJIAJ Ka)XJOro U3
YYaCTHUKOB T'PYMIIbI B pEUICHUE pacCMaTPpUBAEMOM MPOOIEMBI;

IPOSIBIISITE MOTUBAIUIO K OyayIiel mpohecCHOHANBHON ACSITETbHOCTH TI0
CHEUATBHOCTAM (PU3UKO-TEXHUYECKOTO IPODHIIA.

K xoHmy oOydenusi BIl Kiaacce mpenMeTHBbIE pe3yJbTaThl Ha YTIyOJIEHHOM
YPOBHE JOJKHBI OTPaKaTh CHOPMUPOBAHHOCTD Y 00YUAIOIINXCSI YMEHUM:

MOHUMATh POJib (UBUKHM B  DKOHOMHUYECKOW, TEXHOJOTHUECKOM,
COIIMAJIbHON M 3TUYECKOU cepax NesaTeTbHOCTH YeJOBEKa, pOib U MECTO
GbU3MKKM B COBPEMEHHON HAy4HOW KapTHHE MHUpa, POJib ACTPOHOMHH B
NPAKTUYECKON  JICSITEIbHOCTM 4YEJIOBEKa W JalbHEHIIeM Hay4dHo-
TEXHUYECKOM Pa3BUTHH, 3HAUEHHE OMMUCATEIbHOW, CUCTEMaTU3UPYIOIIEH,
OOBSCHUTENBHON M MPOTHOCTUYECKOM (YHKUMA (PU3NYECKOH Teopuu —
ANEKTPOANHAMUKH, CHELHAIBHOW TEOPUU OTHOCUTEIBHOCTHU, KBAHTOBOW
busuku, poib Quznyeckor Teopur B (HOPMUPOBAHUH MPEIICTABICHUN O
(bu3nUecKoil KapTHHE MUpPA, MECTO (PU3UUECKON KapTUHBI MHUpa B O00LIEM
pAly COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MPEACTABICHUM O IPUPO/IE;
paznuyaTh YCJIOBHS TPUMEHHUMOCTH MOJeNe (PU3MdecKux Teln U
MPOIIECCOB  (SIBJICHUI): OJHOPOAHOE AJIEKTPUUYECKOE U OJIHOPOIHOE
MarHUTHOE TIOJISI, TApMOHUYECKHE KOIeOaHus, MaTEeMaTUYECKU MasSTHUK,
WJICAJIbHBIN TPYKUHHBIA MasiTHUK, TAPMOHUYECKHE BOJIHBI, HUJICATbHBIN
KoJieOaTebHbIA KOHTYp, TOHKAs JIMH3a, MOJIeJIel aToMa, aTOMHOTO spa 1
KBAHTOBOM MOJICJIU CBETA;

paznuyath ycioBHs (TpaHUIbI, 00JIACTH) MPUMEHUMOCTH (PU3UUECKHUX
3aKOHOB, TTOHMMAaTh BCEOOMIMI XapakTep (yHIaAMEHTAIBHBIX 3aKOHOB U
OTPaHUYECHHOCTh UCTIOJIb30BAHUS YaCTHBIX 3aKOHOB;



aHAM3UPOBATh U OOBSICHATH DJIEKTPOMATHUTHBIC TPOIECCHI U SIBJICHHS,
UCIIOJB3YSl OCHOBHBIEC TIOJIOKEHUSI U 3aKOHBI JJICKTPOJAMHAMUKH U
CHEIUaIbHOM  TEOPUHM  OTHOCUTEIBHOCTH  (3aKOH  COXPAaHEHHS
NIEKTPUUECKOro  3apsiga, cuia Awmmepa, cuwia JlopeHia, 3akoH
ANEKTPOMArHUTHOM  WHAyKuuu, npaBwio Jlenma, cBsa3p  DJIC
CAMOMHAYKIIMM B DJJIEMEHTE D3JIEKTPUYECKOM LEMU CO CKOPOCTHIO
W3MEHEHHUSI  CHJIBI  TOKa,  TOCTYJaThl  CHEHUAIbHOW  TEOpUH
OTHOCUTEIBHOCTH DUHINTENWHA);

aHAIM3UPOBATh U OOBSICHATH KBAHTOBBIE MPOLECCHI U SBIICHUS, UCTIONIB3YS
MOJIOKEHUSI ~ KBAaHTOBOM  (u3uku  (ypaBHEHHE  OWHINTEHHA IS
dororddekra, mepBeli W BTOpoM mocTynatel bopa, mpuHIUI
COOTHOILIEHHsI HeolpeaenéHHocTel ['elizeHOepra, 3aKOHBI COXPAaHEHHUS
3apsiIOBOTO M MACCOBOTO YHCENI U DHEPTUH B SJICPHBIX PEAKIUAX, 3aKOH
PaJIMOAKTUBHOTO pacmaia);

OMUCHIBATh (PU3MUECKUE MPOIECCHl M SIBJICHUS, MCIOJIb3YS BEJIUYUHBIL:
HaMpPsHKEHHOCTh AJIEKTPUYECKOTO TOJIS, MOTEHIINAT 3JIEKTPOCTATUYECKOTO
MoJIsl, Pa3HOCTh IMOTEHUMAJIOB, JJICKTPOABUAKYIIAS CWUJIa, HWHAYKIUS
MAarHuTHOTO TMOJSl, MarHUTHBIM MOTOK, cujia AmImepa, UHIYKTUBHOCTb,
ANEKTPOABMKYIIAS CUJIa CAMOMHIYKIHMH, SHEPTrUs MArHUTHOTO TIOJIA
MPOBOJHUKA C TOKOM, PEISTUBUCTCKUNA WMIYJIbC, TOJHAsS DSHEPrus,
DHEPrusi TMOKOSI CBOOOJHOW YaCTHUIIbI, SHEPrus W HMIYJbC (POTOHA,
MacCOBO€ UMCIIO U 3apAJl AlIpa, SHEPTHUSI CBA3U Spa;

OOBSACHATH  OCOOCHHOCTH  MPOTEKaHUS  (UBMUECKUX  SIBICHHIL:
AJIEKTPOMArHUTHAS MHIYKIIHSI, CAMOUHIYKIIMSI, pe30HAHC, UHTep(DepeHIns
BOJH, Judpakius, IUCIEpPCUs, TOJHOE BHYTPEHHEE OTpPaKEHUE,
dbortoanektpuueckuit 3ddext (pororddexr), ampda- u Oera-pacnagsl
aep, raMMa-u3inydeHue sjaep, (U3MYecKue NPUHIUIIBI CHEKTPAIBHOTO
aHanu3a u padoThI Ja3epa;

ONpENENATh HAMPABICHUE HWHAYKIMA MArHUTHOTO TMOJISI MPOBOJHUKA C
TOKOM, CHJIbI AMniepa u cuiibl JIopeHna;

CTPOUTH U300paxKeHUE, CO3]aBaeMOe INIOCKUM 3€pKajioM, TOHKOM JTMH301,
U PaCCUUTHIBATH €TI0 XapaKTEPUCTUKH;

MPUMEHSTh OCHOBOIIOJIATalONIMe ACTPOHOMUYECKUE TOHSITHS, TEOPUU U
3aKOHBI JIJI1 aHajlM3a MW OOBACHEHUS (U3NYECKUX TMPOIECCOB,
MPOUCXOAIINX B 3BE37aX, B 3BE3HBIX CUCTEMAX, B MEXKIaJaKTUYECKOU
cpeje; ABMKEHHUS HEOCCHBIX TeJl, IBOIONNH 3BE3/] U BeelleHHOIM;
MPOBOJAUTL HCCJICJOBAaHUE 3aBUCUMOCTEH (U3WUYECKUX BEJIMYHMH C
WCIIOJB30BAaHUEM TMPSAMBIX HW3MEPEHUN, TPU OSTOM KOHCTPYHUPOBAThH
YCTaHOBKY, (DUKCHUPOBATh pE3YyJbTaThl TMOJYYCHHOW 3aBUCHUMOCTH



¢uznyeckux BeIMYMH B BHAE TpaQUKOB C y4€ToM aOCONIOTHBIX
NOTPENIHOCTE  W3MEPEHUW, JelaTb  BBIBOABI IO  pe3yjbTaTam
UCCIIEI0BaHMS;

IPOBOJNTH KOCBEHHbIE M3MEpPEHUs (U3MUECKUX BEIMYMH, NIPU ITOM
BbIOMpaTh ONTUMAJIBHBIA METOJ M3MEPEHUs, OLICHUBATh aOCONIIOTHBIE U
OTHOCHUTEJbHBIE MOTPEIIHOCTH MPSMBIX U KOCBEHHBIX U3MEPEHUI;
IPOBOJUTH ONBITHI IO MPOBEPKE MPEIOKEHHON TUIOTE3bI: IJITAHUPOBATh
HKCIEPUMEHT, COOMPATh SKCIIEPUMEHTAIIbHYIO YCTAHOBKY, aHAJIM3UPOBAThH
IIOJ[yuYEHHBIE PE3yJIbTaThl U JENaTh BBIBOJ O CTaTyce IpeNIoKEHHOU
TUIIOTE3BI;

OIKCHIBAaTh METO/IbI IOJYUYEHUS HAYYHBIX ACTPOHOMUYECKUX 3HAHUI,
coOJiro1aTh MpaBUiia 0E30MacHOrO TPYy/la MPY MPOBEICHUM HCCIIeI0BaHUMN
B paMKax Yy4yeOHOro DSKCIEpUMEHTa, NpPaKTUKyMa U  y4yeOHo-
MCCIIEOBATEIbCKOM M IPOEKTHOW JIEATENIBHOCTH C HCIIOJIb30BaHUEM
U3MEPUTENIbHBIX YCTPOUCTB U JIaOOpaTOPHOr0 000PYAOBAHNUS;

pemiaTh pacy€THBIE 3aJauyd C SIBHO 3aJaHHOW W HESBHO 33JaHHOU
(Gu3MYEeCKO MOJIENbIO: HAa OCHOBAHMM AaHAJIW3a YCIOBUSA BBIOMpATh
(du3nuecKkue MOJENa, OTBeYarolue TpeOOBaHUAM 3aJaud, NPUMEHSTh
(bopMyJIbl, 3aKOHBI, 3aKOHOMEPHOCTH M TMOCTYJaThl (PU3HUECKUX TEOPUI
IPU HCIOJB30BAHWM MAaTEMAaTUYECKUX METOJOB pEUIeHUs 3ajad,
IIPOBOJUTH PacU€Thl HA OCHOBAHWM MMEIOIIMXCS JTAHHBIX, aHAJTU3UPOBAThH
pe3yabTaThl U KOPPEKTHUPOBATh METOJbI PEUICHUSI ¢ YUYETOM MOJTYUYEHHBIX
pe3yNbTaTOB;

pemath KayeCTBEHHbIE 3a7jaud, TpeOyrolue NPUMEHEHUs 3HaHUM U3
pa3HbIX pa3zienoB Kypca GU3MKH, a TAK)Ke UHTETPALUU 3HAHUN U3 APYyTUX
IIPEIMETOB €CTECTBEHHO-HAy4YHOIO LHKJIA: BBICTPAaUBATh JIOTHYECKYIO
LEMOYKY pacCy>XI€HUI ¢ ONOPOM HA U3YUYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH
U (U3UYECKUE SBICHUS;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS JJs OOBSICHEHHS OCHOBHBIX
OPUHLUIIOB PabOThl U3MEPUTENBHBIX NMPUOOPOB, TEXHUUECKUX YCTPOUCTB
Y TEXHOJOTUYECKUX MPOLIECCOB;

NPUBOAUTH MPUMEPHI BKIAJa POCCUMCKUX U 3apyOEKHBIX YUEHBIX-
(GU3MKOB B pa3BUTHUE HAayKH, B OOBACHEHHE MPOLECCOB OKPYKAIOIIETO
MUPA, B Pa3BUTUE TEXHUKU U TEXHOJOTUH;

aHaJIM3UPOBATh U OLICHUBATH MOCJIEICTBUS OBITOBOI U MPOU3BOJACTBEHHON
JESITEIbBHOCTH YEJIOBEKa, CBA3AHHOM C (PU3MUYECKUMH MpOILIECCaMU, C
MO3UIINI SKOJIOTHYECKON 0€30MacHOCTH, IPEACTaBICHUN O pallMOHAIBHOM
PUPOAOTOIb30BAHUN, & TAKXKE Pa3yMHOM HCIOJIb30BAHUU JTOCTUKEHUN



HAyKAd W TEXHOJOTUW JUIsl MalbHEUINEro pa3BUTHS YEIOBEYECKOTO
00I11eCTBA;

MPUMEHSATh Pa3lInYHbIC CIIOCOOBI paboTHl ¢ MHpopMarer (Gpu3nIecKoro
CONEp)KaHUSI C MCIOJb30BAaHUEM COBPEMEHHBIX HWH(OPMAITMOHHBIX
TEXHOJIOTHM, TPU 3TOM HCIIOJIB30BaTh COBPEMCHHBIC HMH(OpPMAIMOHHBIC
TEXHOJIOTMH JUISI TIOMCKa, TEepepabOTKH M MPEAbABICHUS YUCOHOW U
HAyYHO-TIOMYJISIPHOU WH(MOPMAITUH, CTPYKTYPUPOBAHUS U MHTEPIIPETAITUN
uH(OpMaIUK, TOMYYEHHON W3 Pa3IUYHBIX HCTOYHUKOB, KPUTHYCCKU
aHAIM3UPOBAaTh  IOJIy4acMyr0  HMH(POpMAlMI®O W  OIEHWBATh  e€
JIOCTOBEPHOCTh KaK Ha OCHOBE HMMCIONIMXCS 3HAHWW, TaK U Ha OCHOBE
aHaJIM3a UICTOYHHUKA HHPOPMAIINH;

TIPOSIBIISITH OpraHU3aIMOHHBIE u MO3HaBaTEIbHBIE YMEHUS
CaMOCTOSATEIILHOTO  NPHOOPETCHWS  HOBBIX 3HAHWW B TpoIiecce
BBITIOJTHEHHUS MPOEKTHBIX U yYEOHO-UCCIIeI0BATEILCKUX PadoT;

paboTaTh B TpPYINIE C HCHOJHCHHEM pa3JIMYHBIX COILUAJIBHBIX POJICH,
IJIAHUPOBATHh PA00Ty TPYMIBI, PAIIMOHATEHO PACTIPEACISITh NeATCILHOCTh
B HECTAaHJAPTHBIX CUTYaIMsIX, aJcKBaTHO OIICHWBATH BKJIAQJ KaKIOTO U3
YYaCTHUKOB TPYTIBI B PEIIICHUE pacCMaTPUBAEMON TTPOOIIEMBI,

MPOSIBIIATh MOTHUBAIMIO K OyayIiei nmpodecCHOHAIBHON EITeIbHOCTH T10
CHEIUAIBHOCTIM (hU3UKO-TEXHUYECKOTO TIPOQuIIs.
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padoThI padoThI
Paznen 1.HAYYHBIA METO/I IIO3HAHMSI IIPUPO/IbI
11 HayunbliiMeToAII03HAHUATIPUPOIBI 6
Uroronopazneny 6
Paznen 2.MEXAHUKA
2.1 Kunematuka 10 1
2.2 Junamuka 10
2.3 Crarukatsépaororena 5
24 3aKOHBICOXPAaHEHUS B MEXaHHUKE 10
Hroronopazneny 35
Paznen 3.MOJIEKYJISIPHASA ®U3UKA U TEPMOJANHAMHUKA
3.1 OCHOBBIMOJIEKYISIPHOKMHETHYECKONTEOPUH 15
3.2 Tepmoannamuka. TernnoBbIeMalIHHbI 20
3.3 ArperarHble COCTOSIHHSA BetecTBa. Da30BbIe MePexo/Ibl 14
Uroronopaznery 49
Paznea 4.9JIEKTPOAUHAMUKA
4.1 DNEKTPUUECKOECTIONE 24
4.2 [TocTOSHHBIHATEKTPUIECKUHTOK 24
43 Toku B pa3nuuHbIXCpenax 6
Hroromopaznemny 54
Paznen 5.OU3UMUYECKHI ITIPAKTUKYM
5.1 | OU3NYECKUHATIPAKTUKYM 16 16
Hroronopasueiy 16
PesepBHOeBpeMs 10
OBUIEE KOJIMYECTBO YACOB T10 I[TPOT'PAMME 170 8 16




11 KJIACC

Ne | HaumeHoBaHuMepasaesioB U Kosnyecroyacos dyeKTPOHHBbIE (HU(pPOBBIE)
n/0 | TEMIPOrpamMMBbI Bcero | KonTpoabnbsiepadorsl | IpakTuyeckuepagorsl | 00pasoBaTe/ibHbIEPECYPChI
Pa3nea 1.9JIEKTPOANHAMUKA
1.1 | MarautHoOemnose 14
1.2 | DnexTpoMarHUTHASHHYKLIUS 13 1
Hroronopaszneny 27
Pazgen 2. KOJIEBAHUS U BOJIHbBI
2.1 | Mexanuueckuekonebanus 10
2.2 | DneKTpoOMarHUTHBIEKOJIeOaH!s 15
2.3 xZE:SEEZEEEi}iIGBOHHH 10 1
2.4 | OnTuka 25 1
Nroromopaznemy 60
Pa3nen 3.0CHOBBI CHEIIMAJIBHOM TEOPUY OTHOCUTEJLHOCTH
3.1 | OcuoBel CTO 5 1
Uroronopaszneny 5
Pa3znen 4 KBAHTOBAS ®U3UKA
4.1 | KopmycKyssipHO-BOJIHOBOM Ty ann3M 15
4.2 | ®duzukaatoma 5
43 ®du3nka aTOMHOTO S7pa U YIIEMEHTAPHBIX 5 1
YaCTHII
Hroromopasznemy 25
Pazgen S.OJIEMEHTBI ACTPOHOMUHU U ACTPO®U3UKHU
5.1 | DneMeHTHIACTPOHOMUU U aCTPOPU3UKH 12
Hroronopaszaeny 12

Pasnen 6. PU3MYECKHNA MTPAKTUKYM




6.1 | Ou3nveCKHIUNPAKTUKYM 16 16
Hroronopaszaemy 16
Paznen 7.0BOBIIAIOIIEE IOBTOPEHUE
CucremaTu3zanus 1 060011eHIEe
71 | MPEIMETHOTO CONIEPHKAHMS U OTIbITa 15
NeSITeIbHOCTH, TPHUOOPETEHHOTO MPH
n3yudeHnuu kypca ¢usuku 10 — 11 kmaccon
Hroronopaszaery 15
PezepBHOEBpEeMs 10
OBILIEE KOJIMYECTBO HACOB I1O 170 16

[TPOTPAMME




IHOYPOYHOE IINTAHUPOBAHHUE

10 KITACC
Ne KoiunyecrBoyacos
Temavpoka B K n Harau3y | DaekrpoHHblennppoBbIe0Opa3o
n/ yp ¢ OHTPOJILHEI PAKTHICCK | yepmn BaTeJIbHbIepecypChl
- ero | epadoTbI nepadoThl
1 | ®usuka — pyHnameHTasbHas HayKa O IPUpPOJIE 1
5 HayuHblii MeTOZ TO3HAHUS U METO/IbI 1
uccieoBaHus PU3NUECKUX SIBICHUI
3 DKCHEepUMEHT U TeOpus B MPOLIECCE MO3HAHUS 1
npupozsl. HabmoaeHne u sKkcriepuMeHT B PU3UKe
4 | CrocoObm3mMepeHUsIPU3NIECKUXBETUINH 1
5 AOCOmI0THAS U OTHOCUTEIbHAS TOTPEIIHOCTH 1
U3MepeHuil PU3NYECKUX BETUUNH
MopenupoBanue B ¢pusuke. Posb u mecto pusuku
6 | B (bopMHpPOBAHNU COBPEMEHHON HAy4YHOM 1
KapTHUHBI MUPA, B IPAKTUYECKON 1€ATEIbHOCTH
JOJEN
Mexannueckoe aBrmxkeHue. CucreMa orcyera.
7 | OTHOCUTENBHOCTh MEXaHUYECKOTO IBUIKEHUS. 1
[Tpsmas 1 oOpaTHas3aJaunMEXaHUKU
Panuyc-BekTop MaTepHanbHOM TOUKH, €T0
g | TPOCKIMH Ha OCH KOOP/IMHAT. Tpaekropus. 1
[Tepememenue. CKopocCTb.
MX1IpoeKIMMHA0CUKOOpAUHAT
PaBHOMEpHOE IPAMOIMHENHOE IBUKEHHE.
9 | I'paduueckoe onrcanue paBHOMEPHOTO 1
IPSIMOJIMHENHOTO JBUKEHHUS
1 | Cioxenue nepemMenieHui U ckopocten. Pemenune 1
0 | 3amau




HepaBnomepHoe nBrxenrne. MraoBeHHas
cKopocTb. Yckopenue. [Ipsamonuneiinoe
JIBUYKEHUE C TTOCTOSIHHBIM YCKOPEHUEM

N | B

['padmyeckoe onucaHue NPSIMOIUMHEHHOTO
JBUKEHHSI C TOCTOSIHHBIM YCKOPEHUEM

CBoOonHOE TajieHne. Y CKOpeHrne CBOOOTHOTO
naJieHus. 3aBUCUMOCTh KOOPJIWHAT, CKOPOCTH,
YCKOPEHHUS OT BPEMEHH U UX IpaduKu

AR | WKk

JIBmkeHwme Tea, OpOIICHHOTO IO YTIIOM K
TOPHU30HTY

(G2 1

KpuBonuHeliHoe nBMKEeHHE. [[BUKEHUE 110
OKPY’KHOCTHU. YTJIOBasl U JIMHEHHAs CKOPOCTb.
ITepuon u vactora. LleHTpoCTpeMUTENBHOE U
IIOJIHOEYCKOPEHHUE

D

Konrponsnas padora no teme "Kunemarnka"

Ilepsbiif 3akoH HproToHa. MIHEpunanbHble
cucreMsbl oTcuéra. [IpuHIKUI OTHOCUTEIBHOCTH
["asinnes. HemHepryanbHble CHCTEMBI OTCUETA

Cuna. PaBHozelicTByO01Ias cuiia. Bropoii 3akon
Herorona. Macca

Bsaumogeicteue ten. Tperuii 3akoH Herotona

[Tpunnun cynepno3unuu cuil. Pemenue 3aqa4 Ha
IIpUMEHEHNe 3aK0OHOB HproToHa

3aKOH BCEMHUPHOTO TATOTEHHS. DKBUBAICHTHOCTh
TPaBUTALMOHHON U HHEPTHON MacChl

Cuna TSHKeCTH B YCKOPCHUC CBO60I[HOTO naacHus

WNINDNNN (PN [ODN | O (00 ~N -

JIBrxkeHne HeOECHBIX TeJ U UX UCKYCCTBEHHBIX
cnyTHUKOB. [lepBast kocMHuyecKas CKOpOCTb.




3akonbl Kemuiepa

AN

Cuna ynpyroctu. 3akoH ['yka. Bec Tena

Cuia tpenust. [Ipupoaa v BUABI CUIT TPEHUS.
JIBU>KEHUE B )KUJIKOCTH U ra3e ¢ y4ETOM CHIIbI
COIIPOTUBIICHUS CPEBI

Hasnenue. ['mapocratuyeckoe gasienue. Cuia
Apxumena

AbGcomotHO TBepaoe Teino. [locrynartensHoe u
BpaIllaTeIbHOE JBIKCHHUE TBEPIOTO Tela

MOMEHT CUJIbI OTHOCHUTEJIBHO OCH BpaIlleHUS.
IIimevocmnbl

CrnosxeHue cuil, IPUIOKEHHBIX K TBEPAOMY TEIy.
LleHTp TsKecTH Teia. Y Cl10BUS PABHOBECHUS
TBEpAOro Tesa. BuablpaBHOBECHS

Pemenuesanau

P W OoOw O N CON|INDN (OO [Sa 1N \©)

KonrtponsHas pabota o teme "/luHamuka.
CrarukarBepaororena"

N W

HMitynsc MaTepUAIBHONM TOYKH, CUCTEMBI
MaTepualbHBIX TOYEK. LIEHTp Macc cucTeMbl
MaTepHalbHBIX TOUeK. Teopema o
JIBIKCHUULICHTPaMacc

w w

WMy bC CHIBI 1 I3BMEHEHHE UMITYJIbCa TEa.
3aKOH COXpaHEeHMsI UMITyJIbca. PeakTuBHOE
JIBUKCHHE

MOMEHT UMITyJIbCa MATEPUATIbHON TOUKH.
IIpencrasienue 0 COXpaHEHUH MOMEHTA
MMITYJIbCa B EHTPAIBHBIX MMOJIAX

g1 w B~ w

Pemennesanau




Pabota cuibl Ha MaJOM U Ha KOHEYHOM
nepemereHnn. [ padudeckoe npegacraBieHue
paboThI CHIIbl. MOIIIHOCTH CHJIBI

~N w o W

Kunernyeckas sueprus. Teopema 00 U3MEHEHUH
KMHETUYECKOW SHEPTUN MaTepHAIbHOM TOUKU

w

HOTGHL[I/IaJIBHbIe 1 HCIIOTCHIMAJIbHBIC CHUJIBI.
HOTCHHI/IaHBHaﬂ OQHCPIUA.
BTOpaHKOCMI/ILICCKaHCKOpOCTB

o

Tperbs kocMuueckas CKOpocTb. CBsI3b pabOThI
HEMOTEHIUAIbHBIX CHJI C U3MEHEHUEM
MEXaHUYECKON SHEPTUU CUCTEMBI TeJl.
3aKOHCOXpaHEHUSIMEXaHUYECKONIHEPTUN

VYrpyrue u Heynpyrue CTOJIKHOBEHHS.
YpaBHenue bepHyu 114 nAeanbHOM )KUIKOCTH

A~ O

KonTponbhas padora o reme "3aKkoHbI
COXpaHEHUs B MEXaHUKe"

N B

Pa3BuTue npeacTaBieHUit O IPUPOJIE TEMIIOTHI.
Ocnosusle nonoxenns MKT. uddysus.
BpoyHoBcKkoe 1BrxKeHue

Ctpoenue razo000pa3HbIX, KUIKHX U TBEPIBIX
Ten. XapakTep IBUKEHUS U B3aUMOJICHCTBHS
YacTUL| BELIECTBA

Macca u pazMepsl MOJIEKYJ (aTOMOB).
KomnuectBoBemectsa. [TocrosiHHas ABoraapo

Temneparypa. TeroBoe paBHoBecue. [lkana
Lenbcus

Pemennesanau

HNneansueriiras. I'a3oBbIe3aK0OHE]

AN fOdOOBR|~D w b

VpaBuenne MenneneeBa-Knanelipona. Pemenue




3a7a4

AbcomoTHasTemneparypa. 3akon/lanpToHa

I/I30Hp0ueccm B UACaJIbHOM ra3€ € IIOCTOAHHBIM
KOJIMYECTBOM BCIICCTBa

['padmyeckoe npeacTaBIeHUE U30MPOIECCOB:
U30TepMa, U30X0pa, n3odapa

OcHoBHoeypaBHenne MKT

wor IOl ([FPOT|OOT|O B (|0

Pemenunesanau

H~ o1

CBs13b a0CONMIOTHON TeMIIepPaTyphl
TEPMOJMHAMUYECKON CUCTEMBI CO CpEIHEH
KMHETUYECKOW SHEprueil mocTynareabHOro
TEIJIOBOTO JIBMKEHUS €€ YaCTHUII

O0001IEHHE U CUCTEMATU3ALMS 3HAHUI 10 TEME
"OcHoBsl MKT"

o U1 |01 O1

KonTponbnas padota o treme "OcunoBst MKT"

~ o1

TepmoauHaMudeckas cucreMa. 3alaHue
BHeIIHUX ycaoui 1 T/I cucremsl. BHemHue u
BHyTpeHHue napametpsl. [lapamerpsr T/1
CHUCTEMBI KaK CpEJHUE 3HAUCHUs BEJIINYUH,
ONMUCHIBAIOIIMX €€ HA MUKPOCKOITMYECKOM YPOBHE

HyneBoe Hauano TepMOJUHAMUKHY.
Camonpou3sBodibHas penakcanus T/l cuctemsl k
TEMJIOBOMY PaBHOBECHIO

Mojenp naeanpbHOro ra3a B TEpPMOJAMHAMUKE.
Y cnoBUSANIPUMEHUMOCTUITOMMOAEIIN

oo |© ol o o1

YpasHenue MenneneeBa-Kianelipona n
BbIpaXCHHE ISl BHYTPEHHEH SHEPruu




Bripaxenue 11 BHyTpEHHEH SHEPTUU
OJIHOATOMHOT'O MJI€aJIbHOTO Iasa.
KBasucratnueckne 1 HeCTaTUYECKUEITPOLIECCHI

N O

OnemeHTapHas padoTa B TEPMOJIMHAMUKE.
Beruucnenue pabotsl o rpaguky mporecca Ha
pV-nuarpamme

Teruonepenaya Kak crocod H3MEHEHHS
BHyTpeHHel sneprun Tl cucremsr 6e3
COBEpILCHUS PabOTHI

EE )] w o™

KOHBCKHI/DI, TCILJIOIMPOBOJHOCTD, U3JITYYCHUC

KomuuectBo TemnoTel. TeIuioéMKOCTE Tena.
VY nenbHas 1 MoJIsIpHAs TEIUIOEMKOCTH BEIIIECTBA.
Y IenbHasATEIIIOTaCrOPAaH U TOTIINBA

Pacuér xonmyecTBa TEMIOTHI PU TEIUIONEpEIade

[Tonsitue 06 aguabaTHoM npouecce. [lepBoit
3aKOH TCPMOJUHAMHUKN

KonngecTBo TemioTsl U paboTa Kak Mephbl
U3MEHEHUS BHYTpeHHeN dHepruu T/I cuctemsl

BTopoii 3aKk0H TEpMOAMHAMUKH JJ151 PABHOBECHBIX
Y HEPaBHOBECHBIX IIPOLIECCOB.
Heo6paTumMocThIpupoAHBIXITPOIIECCOB

[TpuniMne! nectBus TemnoBbix MamuH. KIT

Makcumansnoe 3Hauenune KIT/. Huxn Kapuo

Pemenunesanau

WN NN (PN |[ON o » O |INO [0 O o1 o

DKOIOrMYeCKHe acIeKThI HCIIOIB30BaHM
TEIJIOBBIX IBUTATEJICH.




TennoBoe3arps3HeHHEOKpYKatoleHcpeabl

Pemenuesanau

O00011IeHIE U cCUCTEMATHA3ALMS 3HAHUI 10 TEME
"Tepmoaunamuka. TeroBsieManiuHb!"

KoHntposbnas pabora o reme "TepMmoaunHamMuka.
TeruioBbieMavHb!"

ENIENE Ko RN IS, IEN NN

[TapooOpa3zoBanue u konaeHcauus. Mcnapenue u
KUIIeHUE. Y IeJbHasITeIIoTanapooopa3oBaHus

\l

Haceimennsie v HeHACHIIIIEHHBIC TTAPHI.
KauecTBenHast 3aBUCUMOCTD IJIOTHOCTU U
JABJICHUSI HACBIIIICHHOT'O 1apa OT TeMIIepaTyphl,
WX HE3aBHUCHUMOCTh OT 00bEMa HACKIIIIEHHOTO
napa.
3aBUCHMOCTHTEMITEPATYPHIKUIICHUSOT/IABJICHHS B
KUJIKOCTH

Bnaxxnocts Bo3ayxa. AOCONIOTHAS U
OTHOCHUTCJIbHAA BJIIA) KHOCThH

Penrennesanau

TBépnoe Teno. Kpucraminueckue u aMmopdHbie
Tena. AHU30TPONUACBONCTBKPUCTAIUIOB

NN |k, (O |

ITnaBieHne n Kpucramnzanus. Y 1enbHast
teruioTa miasiaeHus. Cyonumanus

w o

Hedopmaruu 1BEpAOTO Tena. PacTsmkeHue u
cxatue. Casur. Moayns FOnra. [Ipeaen ynpyrux
nedopMmarui

H 0

TermoBoe pacluMpeHne KUAKOCTEN U TBEPABIX
TeJ. AHTaPMOHM3M TETUIOBBIX KOJICOaHHI YaCTHI]
BelllecTBa

[IpeoOpazoBanue sHEpTUH B (PA30BBIX MEPEX01ax




VYpaBHenueremioBorodananca

~ 00 [OY 0O (O

Pemennesanau

oo o

[ToBepxHOcTHOE HaTsKeHUe. KanumuisspHsle
ABJICHM. J{aBlIeHHE 110 NICKPUBIIEHHOMN
MMOBEPXHOCTHIO xkuAKocTH. Popmynallamiaca

O06o011eHMe U cucTeMaTU3alus 3HaHUH 110 TeMe
"ArperaTHble COCTOSIHMSI BELLIECTBA.
®da3zoBbIcTIepexoab"

(e (o) ©

KonTponbHas pabota o reme "ArperatHeie
cocrosiHus BeliecTBa. Pa3oBblenepexobl”

= ©

DJeKTpu3anus Tel U €€ nposiBICHUS.
DNeKTpUUYeCcKuil 3aps. J[Ba BUIa 3MEKTPUUECKUX
3apA0B. [IpOBOIHUKY, TUAJIEKTPUKH U
TIOJIYTPOBOTHUKH

DneMeHTapHBIN 3JIEKTPUUECKUH 3apsil. 3aKOH
COXPAaHEHHUs IEKTPUUECKOTO 3apsiia

B3aumoneicteue 3apsaoB. ToueuHble 3apsiibl.
3axoH Kynona

Pemennesanau

OO | O (WO |IN O

Dnektpuueckoe noje. Ero aeiictBue Ha
IIEKTPUICCKUE 3aPSIJIbI

o ©

Hanps>k€HHOCTB JIEKTPUYECKOTO MOJIS.
[TpoOHeIii 3apsia. JInHum HaNMPsHKEHHOCTH
ANIEKTpUYeCKOro nosst. OqHOpOIHOE
3JIEKTPUYECKOE TIOJIE

~N ©

HOTCHI_II/IaJIBHOCTB SJICKTPOCTATHUYCCKOTO ITOJIA.
Pa3zHocTh MMOTCHIHUAJIOB Y HAIIPSXKCHUC




[ToreHManbHas sHEprus 3apsaa B
3JIEKTPOCTATUYECKOM I10JI€E.
[ToTeHIMam3IEeKTPOCTaTUYECKOT OO

CBs13b HaHpﬂ)KéHHOCTI/I I1OJIsI U Pa3HOCTH
MMOTCHIHUAJIOB JJIs1 OJICKTPOCTATUYCCKOI'O ITOJIsA

[TpuHIMTICYIEPIIO3UITMUAIEKTPHUECKUXITONEH

Pemenmnesanau

[Tone Toueunoro 3apsina. [lone paBHOMEpHO
3apsHKEHHON Cephl

[Tone paBHOMEPHO 3apSHKEHHOTO 110 00bEMY
mrapa. [Tone paBHOMEpHO 3apsyKEHHOM
0ECKOHEYHOM TIOCKOCTH

[TpOoBOAHMKH B 3JIEKTPOCTATHUECKOM ITOJIE.
VYcnoBue paBHOBECUS 3apsI0B

I[I/IBJ'ISKTpI/IKI/I W ITOJIYIPOBOJHHWKHU B
SJICKTPOCTATUYCCKOM IT0JIC

Konnencarop. 1eKTpo€MKOCTb KOHJIEHCATOPA.
DIEKTPOEMKOCTB IIIOCKOTO KOHAEHCATOPA

HapaJ'IJ'IeJ'IBHOGCOGJII/IHeHI/IeKOH)IeHcaT OpoOB

OO | NOPRrRP| OO, |01 0O, [([PRPOPFRP WO L, |INORFRP([FPOPFPLP|OOPF |O©O 0o ©

HOCJ'IGJIOBaTeJILHOecoeHI/IHeHI/IeKOHI[eHcaTOPOB




:‘)HepFI/IﬂSapﬂ)KeHHOFOKOHI[eHcaTopa

Pemennesanau

JBr>KeHuME 3apsyKEHHOM YaCTULIBI B OJTHOPOAHOM
3JIEKTPUYECKOM I10JI€

Pemenuesanau

O06o001IeHNe 1 CUCTeMATH3AIIHSI 3HAHUHN 110 TeME
"DnekTpuueckoe mnoie"

KonTponbHas padorta no treme "IIeKTpudecKoe
nose"

Cwuita Toka. [TocToguHbIi TOK. Y CIIOBUI
CYHIGCTBOBaHI/ISI ITIOCTOSHHOT O BJ'ICKTpI/ILICCKOFO
TOKa

Wctounuku Toka. Hanpsokenue u 9J1C

3axon OMa a1 yyacTKa LemnHu.
DNeKTPUYECKOECONTPOTUBIICHNE

3aBUCHUMOCTh COIMPOTUBJICHUA OAHOPOJHOTO
MMPOBOAHUKA OT €TI0 AJIMHBI U TJIOIIaAn
MOIEPECUYHOTO CCUCHUA

PR |OoRr R |NRPR[(oORrR|lOIRPR([RRPRR|ORPRLR[MRR|PRPR|ORR|CO R

Y nenpHOE COIMPOTUBJICHUE BCUICCTBA. Pemenne
3aga4d




HOCHGI[OB&TGJIBHO@, napajjiCjibHOC, CMCIIAaHHOC
COCAMHCHUC ITPOBOAHUKOB

Pacuér pa3BeTBIEHHBIX JJIEKTPUUECKUX LEIIEH.
[TpaBuna Kupxrodga

Pemenuesanau

Pabota snextpuyeckoro Toka. 3akon Jxoyns —
Jlenma

Pemenuesanau

MonIHOCTh SJICKTPUYECCKOT'O TOKA. Tennopas
MOIMHOCTB, BbLACIAAEMast Ha pE3UCTOPC

Penrennesanau

OJ1C v BHyTpEeHHEE COMPOTUBIIEHNE UCTOYHUKA
TOKa

3axon Oma 171 MOJTHOU (3aMKHYTOM )
IIEKTPUYECKON LIENU

Pemenunesanau

RPONRFP(ONRFE, |INNEPIONPFP[OONNEFRE AN ERPIONE DN EFEP PR |ONPRE (O

MoOIIHOCTPUCTOYHHUKATOKA




Kopotkoe3zambikanue

KOHI[CHC&TOp B II€TIX ITOCTOAHHOI'O TOKa

Pemenmnesanau

Penrenue 3amay o teme "IlocTOSIHHBIN
ANEKTPUIECKUHN TOK"

Pemenue 3aga4 no teme "IlocTosHHEBIH
AIIEKTPUYECKUH TOK"

Pemenne 3aga4 mo teme "IlocTosHHEBIN
AIIEKTPUYECKUH TOK"

0O00011eHNEe U CUCTEMATU3ALMS 3HAHUI 110 TEME
"TlocTOsSIHHBIN 31eKTpUYecKuil TOK"

KonTponbnas padora o teme "IlocTossHHBIN
ANEKTPUIECKUIN TOK"

OnexTpuydeckas MpoBOJUMOCTb Pa3IMUHbIX
BEILECTB. DIEKTPUUYECKUN TOK B METAJLIAX.
CBepXIIpoBOIMMOCTh

ORrPRP OWRFRIOWRLR|INWPFROWR|OTWRL|IAPWFRL([WWORFRLRINWEFR|IPWEL[OW

DNEKTPUUECKUd TOK B paCTBOpPAX M paciuiaBax
ANIEKTPONINTOB. 3akoHbIDapanesUIIIeKTpoIn3a




DJeKTpuyYecKui ToK B razax. [lnmasma

DNeKTpUYecKUi TOK B BakyyMme. BakyymHbie
npuOOpHI

DNEKTPUUECKUNUTOK B IMOIYIPOBOAHUKAX

G NG (VSN QRN F Y NG N N

[ToynpoBOTHUKOBBICTIPUOOPEI
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®dusnueckuil npakTuKkyM 1o teme "M3mepenue
CHUJIbI TOKA Y HAIPSKEHUS B LIETIH MOCTOSTHHOTO
TOKa MPU MOMOIIH aHAJIOTOBBIX U ITU(POBBIX
U3MEPUTEIBHBIX TPUOOPOB" MK "3HAKOMCTBO C
nrdpoBoii 1aboparopueii o Gpusuke.
[Tpumepbi3MepeHUsIPU3NIECKUXBETTTINHITIPUTIO
MOIIIMKOMITbIOTEPHBIX JATYNKOB"

[o2 BN~ ol

Puznyeckuil MpakTUKyM 1o Teme "M3yuenue
HEPaBHOMEPHOTO JIBU>KEHUS C LIEJIBIO
OTpesiesIeHUs] MTHOBEHHON CKOpOCTH"

SN QYN

Puznyeckuil MpakTUKyM 1o teme "M3mepenne
YCKOPEHUs IPU MPSMOJIMHEITHOM
PaBHOYCKOPEHHOM JIBM’KEHUU 110 HAKJIOHHON
miockoctr" mim "UcciienoBanne 3aBUCUMOCTH
IIyTH OT BPEMEHU NIPU PABHOYCKOPEHHOM
IBYOKeHUH"

®usnyeckuil NpakTUKyM 1o teMe "M3mepenne
yCKOpeHus cBoOoIHOTO ageHus" uin "M3yuenue
JIBUKEHMSI TeJia, OPOIIEHHOTO TOPU30HTaIbHO"

[ e I S

®uznyeckuil NpakTukyM 1o teme "M3yuenne




o b~

JIBIDKCHHUS T€J1a 10 OKPY>KHOCTHU C IIOCTOSTHHOM 110
MOJyJII0 cKopocThio" mwin "MccnenoBanue
3aBUCHMOCTH TIepro/1a 00palieHuss KOHUIeCKOTro
MasiTHUKA OT €Tr0 MapaMeTpoB"

@uznyeckuil npakTukyM 1o reme "M3mepenue
PaBHOJICHCTBYIOIICH CHIIBI IPH JIBHKEHUHU OpyCcKa

é 1o HakJIoHHOM mockocTu" win "[IpoBepka

(Q | THTIOTE3bI O HE3ABUCHMOCTH BPEMEHHU JIBHIKEHHS
Opycka 10 HaKJIOHHOM IJIOCKOCTH Ha 3a/1aHHOE
paccTostHUE OT €ro Macchl”
®u3nueckuil mpakTUKyM 1o teme "MccnenoBanue

| | 33BMCHMOCTH CHJI YIPYTOCTH, BO3HUKAIOLIIX B

5 | MPYXHHE 1 PE3HHOBOM oOpa3sie, oT X

1 nedopmarun win "M3ydenue nBUKEHUS
CUCTEMBI T€J1, CBA3aHHBIX HUTHIO, IEPEKUHYTOM
yepes JIErkuii 0J10K"
®uznyeckuil NpakTUKyM 110 Teme "N3mepenue
K03 pULIMEeHTa TPEHUS 110 BETUYNHE YTIIOBOIO

1 | xoadpdunuenra 3aBucumoctt Frp(N)" min

5 | "UccnenoBanue ABMKEHUS OpycKa IO HAKIOHHOM

2 | TUTOCKOCTH C TIEPEeMEHHBIM K03 purreHTom
Tperust" win "M3ydeHne ABM>KEHU Tpy3a Ha Bally
¢ TpeHuem"
®uznyeckuil mpakTukym no teme "McecnenoBanue

1 YCJIOBU paBHOBECHS TBEPJOTO T€Ja, UMEIOIIETO

5 | Ocb BpaweHus" win "Koncrpynposanue

3 KPOHUIITEMHOB M pacy€T CWJI yIPYTOCTH" WUIIH
"N3y4eHne yCTOMYMBOCTH TBEPIOTO TENa,
MMEIOUIETO IJIOMAAb ONOPHI"
®uznyeckuil IpakTUKyM 1o teme "M3mepenne

1 MMITYJIbCA TeJIa TI0 TOPMO3HOMY IIyTH" WU

i "M3mepeHune Cuibl TSITM, CKOPOCTH MOJIETH

3J'ICKTpOMO6I/IJ'I$I 1 MOIIIHOCTH CHUJIBI TTH" WIN




"CpaBHEHUE U3MEHEHMSI UMITYJIbCA TENA C
uMnyJibcoM cwibl" unm "MccnenoBanue
COXpaHEHUS UMITYJIbCA TIPHU YIIPYTOM
B3aumojieicTBun" unu "M3mepenue
KHUHETHUYECKOM SHEPTUH TeJla IO TOPMO3HOMY
nyTu"

®uznyeckuil npakTukyM 1o teme "M3ydyenue
U30TEPMHUUECKOrO Ipolecca (PEKOMEHI0BaHO

é HCITOJIb30BaHue UG POBOH JIabopaTopuu)" Win

5 "N3yuenue n30X0pHOTro Tmpoiiecca’ uiun
"N3yuenue nzobapHOro npouecca miu
"[IpoBepka ypaBHEHHUsI COCTOSIHUS"
®u3nueckuil MpakTUKyM 1o teme "M3mepenue
yaenbHOU TeroémkocTu" uinu "Mccnenoanue

1 | mpouecca ocThIBaHUS BellecTBa' WK

5 | "HccnenoBanue aguabaTHOro mporecca' uim

6 | "M3yueHue B3aMMOCBSI3U SHEPTHH
MEXXMOJIEKYJIIPHOTO B3aUMO/IEUCTBUSA U
TEMIIEpATypbl KUTIEHUS )KUIKOCTEH"
®uznyeckuil NpakTukyM 1o teme "M3ydenue
3aKOHOMEPHOCTEN UCHapEeHUs] KUAKOCTEN" MIIn

1 "N3mepeHue yaenbHO!N TEMI0ThI MJIaBICHUS

5 apaa" unu "M3ydeHune cBOMCTB HACBIILIEHHBIX

7 napoB" win "M3mepenne abCcoMOTHON BIAXKHOCTH
BO3JlyXa U OLIEHKA MacChl IapOB B IOMEIICHUH".
N3mepennexod G huiimeHTanoBepXHOCTHOTOHATSIK
EHUS
dusnueckuii mpakTukyM no reme "HaOmonenue

1 | MPeBPALICHUS SHEPTHH 3aPTKEHHOTO

5 | KOHJEHCATOPa B SHEPTHIO M3IYHCHNs

3 ceeroanonaa" ninm "M3ydyeHne npoTeKkaHus TOKa B

LIeNH, coiepKallell KOHAeHcaTop" Uin
"PacrnipenienieHre pa3HOCTH OTEHIMAIOB




(HampsDKEeHHMS ) TIPH TIOCIISI0BATEIIBHOM
COCJIMHEHUHU KOHJIEHCATOPOB"

(G2 N

®uznyeckuil mpakTukyM no teme "Mcecnenopanue
CMEIIAHHOTO COEMHEHMSI PE3UCTOPOB" UIIU
"H3Mmepenue ynebHOro CONPOTUBIICHUS
npoBoiHUKOB" K "HccaenoBanue 3aBUCUMOCTH
CHWJIBI TOKA OT HAIPSHKEHUS JUISL JIaMIIbl
HakaauBaHus"

(o2 2

Ouznyeckuil mpakTukyM no teme "HaGmronenue
anekTponuza" win "N3mepenue 3apsaa
onuoBajeHTHOro noHa" wiu "UccneqoBanue
3aBUCHUMOCTH CONPOTHUBIICHUS TEPMOPE3UCTOPA OT
temneparypbl” win "CHATHE BOJIbT-aMIIEPHOI
XapaKTepUCTUKHU ruoja"

PesepBHbIii ypok. O6001IEeHNE 1 CHCTEMAaTHU3aIHS
sgagui o treMe "Kunematuka"

PesepBHbIit ypok. O000IIEHNE 1 CUCTeMAaTHU3aIIHS
3HaHu# 1o Teme "JluHamuka"

PesepBHbIit ypok. O000IIEHHE 1 CUCTEMAaTHU3aIIHS
3HaHu# 1o Teme "Cratuka TBepaAoro tena'

PesepBHbIit ypok. O000IIEHHE 1 CUCTEMATH3aIIHS
3HaHMUU 110 TeMe "3aKOHBI COXPAHEHHUS B
MexaHHKe"

PesepBHbIil ypok. O000IIEHHE U CUCTEMATH3AIIHS
3HaHUH 110 TeMe "OCHOBEI
MOJIEKYJISIPHO-KUHETHYECKO# Teopun”

OO0, (OO, RO FRPLP|IWOORFL,(NORF |IFPO R

PesepBHeiit ypok. O0001IEHIE U CHCTEMATH3AIUS
3HaHMUU 110 TeMe "TepMoauHaMuKa.
TeruioBbieMalIvHb!"




1 | PesepBHblii ypok. O0001IeHNE U CHCTEMATH3AIUS

6 | 3HaHU# Mo TeMe "ArperaTHbIE COCTOSHUS 1
7 | BemectBa. PazoBbieniepexob"

1 .

5 PesepBHeIit ypok. O000IICHNE U CHCTEMATH3AIUS 1
8 3HaHUH 10 Teme "DneKkTpuyeckoe nose"

1 | PeszepBHbIii ypok. O000IICHHE U CUCTEMATH3AIIHS

6 | 3HaHuii mo reme "[10CTOSHHBIN AIIEKTPUUESCKHIA 1
9 | Tox"

1 .

7 PesepBHeIil ypok. O000IICHNE U CHCTEMATH3AIUS 1
0 3HaHui 110 TeMe "ToKHU B pa3InyHbIX cpeaax”

OBILIEE KOJIMYECTBO HACOB I1O 170 16

[TPOI'PAMME




11 KJIACC

Ne KosmuecTtBouacoB
o | Temavooka B K n Jarau3yu | DiieKTpoHHBbIEU(POBbICOOpPa3OBaTE
yp ce OHTPOJILHBIE paKkTHyeckue | oo NbHBIEPeCYPCh
1 IO padoTbI padoTbI
B3anMonelicTBHE ITOCTOSHHBIX
1 | MarHuTOB U MPOBOJHUKOB C TOKOM. 1
MaruutHoenosie. ['unorezaAmiepa
BekTop MarHuTHOM MHAYKIUH.
2 | [IpuHIMI Cyneprno3uiuyu MarHUTHBIX 1
nosne. JIMHMUMaratuTHOMMHTYKITUU
3 MarauTHOE 10JI€ MPOBOJHUKA C 1
TokoM. OnbITOpCcTena
4 Cuna Amnepa, e€ HalpaBJIeHUE U 1
MO/1YJIb
5 | Pemennesamau 1
6 [Ipumenenue 3akoHa Ammepa. 1
DNeKTPOU3MEpPUTENbHBIE TPUOOPHI
Cuna JlopeHua, e€ HanpaBiieHUE U
7 MOJyJb. JIBUKEHHE 3apSIKEHHOMN 1
YaCTHUIbI B OJHOPOAHOM MarHUTHOM
noJje
8 | Pemennesamau 1
9 | Paboracunsi/Iopennia
10 | Pemennesagau
MarauTHoOE oJI¢ B BEIIECTBE.
11 | ®eppoMarHeTukH, rnapa- u 1
MaMarHETUKHU
OCHOBHBIE CBOIiCTBa
12 | peppomarnernkos. [lpumenenne 1
(heppOMarHeTHKOB




Pemrenue 3amay mo reme "MarautHoe

13 "
roJje
Pemenue 3amau mo Teme "MarautHoe
14 moje"
SIBIIeHME PIEKTPOMArHUTHOMN
15 | nuaaykuuu. IloTok BekTopa
MarHuTHON MHIYKITUH
16 | DAC unaykun
3aKOHAIEKTPOMArHUITHOMUHTYKITHHD
17 apazes
Buxpesoe snexkrpudeckoe mose. Toku
18 dyko
OJ1C uHaYKIIMY B ABUKYIIAXCS
19 MIPOBOIHUKAX
20 | Pemenuesamau
21 | IlpaBunoJlenma
NunyktuBHOCTH. Katytika
22 | ”HAYKTUBHOCTH B LI€TIA IOCTOSTHHOTO
TOKa
Asnenunecamounaykimu. IJ1C
23 CaMOWH/TYKITUU
DHeprus MarHUTHOTO MOJISI KaTyIIKH
24 C TOKOM. DJIEKTPOMAarHUTHOETOJIe
25 | Pemennesamau
O0o001IeHNEe U CHCTEMATH3ALIHS
26 3HAHUH 110 TeMe "DIEeKTpoANHAMUKA"
KonTponbhas pabota 1o teme
27 "OnekTpoauHaMuka"
Konebarenpuas cucteMma. CBOOOIHEBIE
28 | xonebanus. ["apmonnveckue

KoJIeOaHus




29

Kunemarnueckoe u JUHAMHYCCKOC
OITMCaHHE KOJIEOaTEIbHBIX ,I[BI/I)KGHI/Iﬁ

30

DHepreTuueckoe onucanue. BeiBoj
ANHAMHUYCCKOT'O OITMCaHUA
TapMOHHYECKHUX KOJICOAHUH M3 MX
IHEPreTHYECKOTO U KHHEMAaTUYECKOTO
OIHCaHUs

31

Amruntyaa u azakoneOaHuit

32

[lepuon u yacTora KojaeOaHU.
[Teproa manbeix cBOOOIHBIX
KOJIeOaHU MaTeMaTUYECKOTro
MasiTHHKA.
IeproacBoOOTHBIXKOICOAHUMTIPY KU
HHOTOMAsITHUKA

33

3aryxaromue KojaeOaHus.
Boinyxnennsie konebanus. Pezonanc

34

ABTOKONIECOaHUS

35

Pemmenneszagau

36

Ypok-koHpepeHmus "MexaHnueckue
KoJe0aHus B My3bIKaJIbHBIX
MHCTpyMEHTax"

37

O0001IeHrE U cCUCTEMAaTU3 AU
3HAHUH 110 TeMe "MexaHnueckue
KoseOanus"

38

DNeKTpOMarHUTHbIEKOIe0aHusl.
KonebarenbHbIKOHTYD

39

®opmyna TomcoHa. CBsi3b
aMIUTUTYABI 3apsi/ia KOHIeHcaTopa ¢
aMHJ'II/ITYJIOI\/'I CHJIBI TOKA B
KoJ1e0aTeIbHOM KOHTYpe

40

3aKOH COXpaHEHUs YHEPTUH B
UeaIbHOM KoJe0aTeIbHOM KOHTYpe




41

3aTyxaromue IeKTPOMarHuTHhIC
KoJjieOaHus. BeIHy K IeHHbBIE
ANIEKTPOMArHUTHBIC KOJeOaHuUs

42

[Tepemennsiii Tok. Pesucrop u
KOHJICHCATOP B LIEMH IEPEMEHHOTO
TOKa

43

Karyiika nHAyKTUBHOCTH B LIENH
IIEPEMEHHOT0 TOKa

44

3axon Oma 1J1s1 3JIeKTPUUECKOH Lenu
NePEMEHHOT0 TOKa

45

MoOUIHOCTh NEPEMEHHOI'0 TOKA.
AMIUINTYHOE U JENCTBYIOLIEE
3HA4YEeHUE CUJIbI TOKA M HANIPSDKEHUS

46

Pes3onanc B anexTpuyeckonuenu

47

Perienneszagau

48

Wneanbublif Tpanchopmarop.
[TpousBoacTBO, Nepeaaya u
OTpeOIIeHUE ANEKTPUIECKOH
SHEPTUH

49

DKOJIOTUYECKUE PUCKHU TIPH
MIPOU3BOJICTBE AIEKTPOIHEPIUH.
Kynberypa ucnons3oBanus
3JIEKTPOIHEPTUH B TIOBCEHEBHOM
KU3HU

50

Perenueszagau

51

Perenneszagau

52

O0600611eHre U cucTeMaTH3alus
3HAHUH 110 TeMe "DNEKTPOMarHUTHbIE
Kosnebanus"

53

MexaHnyeckue BOJIHBI.
XapaKTEepUCTUKA MEXaHUYECKHUX BOJIH




54

CBolicTBaMEXaHNYECKUXBOJIH

55

3ByK. XapaKTEepUCTUKU3BYKa

56

Nudpas3syk u ynprpassyk. LllymoBoe
3arpsi3HEHUE OKPYIKaroLIEel cpebl

57

Pemrennesanau

58

9JI€KTpOMaFHI/ITHBIe BOJIHBI.
I/ISHy‘IeHI/Ie 9JICKTPOMArHUTHBIX BOJIH

59

OHeprus MEeKTPOMarHuTHBIX BOJIH.
CBolicTBa IEKTPOMAarHUTHBIX BOJIH

60

[ITxana 371€KTPOMAarHUTHBIX BOJIH.
[IpumeHeHue 3eKTPOMarHuTHBIX
BOJIH B TEXHHUKE U OBITY

61

[TpuHIUIIBI paTUOCBS3H U
TeneBuaeHus. Paguomokarims.
DIEeKTPOMarHUTHOE3arpsA3HEHUEOKPY
Karouiercpeasl

62

KonTponbHas pabota o teme
"Kone0aHus 1 BOJHBL"

63

Cser. 3aK0H IPSIMOJIMHEWHOTO
pacrpoCcTpaHEHUsI CBETa

64

Pemenue 3amaq Ha IIPUMCHCHUEC
3aKOHa HpHMOHHHeﬁHOFO
PpacnpoCTpaHCHUS CBETA

65

Otpaxenue cBeta. [1nockoe 3epkasio.
Cddepuueckoe 3epkano

66

[Ipenominenue cBeta. AGCOTIOTHBINA 1
OTHOCHUTEIIbHBIN II0KA3aTellb
MIPEJIOMIICHHS.

IlonHOEBHY TpEHHECOTPAKEHHUE.
[IpenenpHpIyrONMOIHOTOBHY TPEHHE
TOOTPAXKEHUS




Pemenne 3a1a4 Ha IPUMEHCHUC

67 | 3aKOHOB OTPAXKEHUS U MTPETOMIICHUS
CBETa
Xon yyen B npusMme. Jlucnepcus

68 | cBeta. Ci10>KHBIN cocTaB 6€10ro
ceera. LBer
JInn3pl. DOKYCHOE pacCTOSHUE U

69 OIITUYECKAs CUJIA JIMH3BI
[TocTpoenne n300paxeHnH B TMH3AX

70 U UX CUCTeMaX. Y BeIMYCHUEINH3bI
Pemenue 3aa4 Ha MOCTpOEHHE

71 | n300paXeHUH, MOITyIaEMBbIX C
MTOMOIIBIO JIMH3

72 | I'ma3kakonTH4ecKasicucTeMa
Pewmenne 3amau. IIpenenst

73 | IPUMEHUMOCTH '€OMETPUIECKON
OIITUKHU
CKOpOCTh CBETa U METOIBI €€

“ W3MEPEHNUs

75 | ducnepcuscpera

76 | aTepdepennmsicrera
KorepeHTHbI€ HCTOYHUKH. Y CITOBUS

77 | HaOmroIeHUsI MAKCUMYMOB U
MHUHUMYMOB

78 | Pemennesamau

79 | IlpuMmeHeHnenHTEphEpEeHIINN

80 | Iudpaxmusaceera
JudpakionHas pemeérka. Y cioBue

81 HaOII0/IeHUS TJIABHBIX MAaKCUMYMOB

82 | Pemenuesanau




HOHepeLIHOCTI) CBCTOBBIX BOJIH.

83
ITonspusanus ceera

84 | Pemenuesanau

85 | CBeTOBbICSBIICHHUS B IPUPOJIC

36 O06o001IeHne U cUCTeMaTH3AIHS
3HaHui no teme "OnTuka"

87 KonrponsHas pabora no teme
«Onrtuka»
['paHuI1IBI TPUMEHUMOCTH

88 KJIACCUYECKON MEXaHUKH. 3aKOHbI
AJIEKTPOJMHAMUKHI M IPHHIIUATT
OTHOCHUTEJIBHOCTH

89 [ToctynarsicnenMaIbHONTEOPUMOTHOC
UTETHHOCTH
IIpocTpancTBEHHO-BpEMEHHON
untepai. [IpeobpazoBanus Jlopenna.

90 YcnoBre NpUYMHHOCTH.
OTHOCHUTEIBHOCTH OHOBPEMEHHOCTH.
3amMezsieHHe BpEMEHU M COKpallleHne
JUTUHBI

01 DHEprust ¥ UMITYJIbC PN THBHCTCKOM
YaCTHILIBI
CBs13b Macchl € 3HEpruen u

92 | UMIIYJICOM PEJSITUBUCTCKON
YaCTHUIIBl. DHEPTUATIOKOS

93 | PaBHOBECHOETEIIOBOCH3ITYUCHIE

94 | 3akoHcMeleHnsIBuHA
I'mnoresa M. Ilinanka o KBaHTax.

95
DoTOHBI

96 | DHeprus u UMIyIbC(HOTOHA

97 | ®otorddext. OnbiThl A. I




CroneroBa. 3akonbipoTodrhdexra

98

VYpaBHeHue DHIITEHHA IS
dbortoarddekra. "Kpacnas rpanumna”

dororddexra

Hapnenne cera. Onwitel I1. H.

99
JleGenena

10 .

0 BonHoBBIECBOICTBaYACTHI

10 Bounnsl ge bpoiins. [{inuHa BoJIHBIL 1€

1 Bpotinst u pa3meps obacTu
JIOKAJIM3alMU ABYOKYIIEHCS 4aCTHLIbI

10 .

5 KopnyckynsipHO-BOIHOBOH AyaI3M

10

3 JupakuusdIeKTpOHOBHAKPUCTAIIIAX

10 Crenuduka u3mMepeHuii B

4 | MMKpoMHpE. CootHomeHus
HeonpenenéaHocTei I eitsenbepra

10

5 Pemenuerpaduueckuxsanau

10 .

6 Pemenunepacu€rHpix3anay

10 KonrtponbHas pabora no remam:

7 "Ocnosel CTO", "KopmyckyisipHo-
BOJTHOBOM Jyan3m"
OnBITHI IO HCCIIEI0BAHUIO CTPOCHHUS

10 | aroma.

8 | [manerapuasmonenpaToMaPe3epdop
a

10

[Toctynarsibopa




11 | Buasi cnektpoB. CekTp ypoBHEH

0 | aHepruum aroma BOOpoJa

11 | CnoHTaHHOE U BBIHYKJIEHHOE
M3JIy4eHHUE CBETa

%1 Jlazep
Hyxnonnas mozens saapa

11 | T'efizen6epra-MBanenko. 3apsa u

3 | maccoBoe uunco sapa. M3oTorsl.
PagroakTuBHOCTD
3aKOH PalMOaKTUBHOIO pacIaja.

11 CBoiicTBa MOHU3UPYIOLIETO

4 | H3Tydenns. Binsnne
PaauOAKTUBHOCTH HA )KUBBIE
opranusmsl. Jlo3umerpus
DHeprus CBA3U HyKJIOHOB B JIpe.
SAnepusie cuibl. JledekT Macchl sapa.

1 SAnepHble peaknuu. SInepHeie

5 | PEaKTOpEL [TpoGnems! ynpaBiisieMoro
TEPMOSIZICPHOIO CUHTE3A.
DKOJIOrnYeCKHEeaceKThIPa3BUTHSISIE
PHOWDHEPIEeTUKH
Meroasl perucrpanuu u
HCCIIE0BAHMS YIIEMEHTAPHBIX

11 | HacTaL. DyHIaMEHTaIbHbIE

6 B3auMOJeCTBUSA. baprOHBI, ME30HBI
u nentoHsl. [Ipencrasienue o
CrangaptHoitmonenu. KBapk-
[JIFOOHHASIMOJIEIIbaAPOHOB
®usuka 3a npeaenamu CtaniapTHON

%1 Mozenn. TéMHas Matepust U TEMHas

SHEPI U




EnuncrBoduznueckolkapTHHBIMUPA.

KonrponbHaspabora

11 | Oransl pa3BUTHS aCTPOHOMUMU.

8 | 3HaueHue acTpoHOMUU
ITpuMeHUMOCTb 3aKOHOB (PU3UKH AJIS

1 00BSICHEHUS IPUPOJIBI KOCMUYECKHIX

9 00BEKTOB.
MeTtoaplacTpOHOMHYECKUXUCCIIEA0BA
HUU

12 CoBpeMEHHBIE ONITUYECKHE

Q| TEHIECKOMbI, PaIOTENECKOMNEL,
BHeaTMOC(epHasi aCTPOHOMHUS

12 Bun 3Bé3nnoro Heda. Co3se3us,

1 | Apxue 3BE3/bl, IJIAHETHI, UX BUIUMOE
JBIO)KEHUE

12 Conneunas cucrema. CouHie.

5 ConHeuHas akTUBHOCTB. McTOUHMK
sHeprun CoJiHIa U 3BE3NT

12 3BE3bI, UX OCHOBHBIE

3 | XQpaKTEepUCTHKH. Hwnarpamma
"CHIEKTpaJIbHBIHN KJIACC — CBETUMOCTD "

12 .

4 3BE3/1bITTIaBHONIIOCIIEN0BATENBHOCTH
BnytpeHHee crpoeHue 3BE3 .

12 | CoBpeMeHHBIE IPEACTABICHUS O

5 | npoucxoxaeHuu 1 3Boironuu CoiHia
Y 3BE3]1. DTANbDKU3HU3BES T

12 Mneunsiii [IyTe — Hama ["anakTuka.

6 Tunel ranakTuk. YEpHbIE BIPLI B
sJIpax rajlakTUK

12 | Bcenennas. Pacmimpenne BeeneHnon.

7 | 3akon Xab06ma. Teopus bonbmioro




B3pbIBA. PenmukToBoe H3JIyYCHUC

12 | MacmrabHasictpykrypaBcenenHoii.

8 | Meraranaktuka

12 "

9 Hepeménnpienpo6ieMpiacTpOHOMUN
DU3NYECKUI TPAKTUKYM I10 TEME
"NccnenoBanue MarHUTHOTO TOJIS
ITOCTOSIHHBIX MarHUTOB" WU

13 | "HccnenoBaHue CBOMCTB

0 | deppomarneTnkoB" uian
"UccnenoBanue necTeus
MIOCTOSIHHOTO MarHUTa Ha paMKy ¢
TOKOM"

PuU3NYECKU IPAKTUKYM 110 TEME
"U3mepenue cuiibl Ammnepa" uiu

13 | "M3yueHue 3aBUCUMOCTH CHITBI

1 | Ammepa oT critbl TOKA" WK
"OnpeneneHne MarHUTHOM MHIYKIIHH
Ha OCHOBE M3MepeHus cuiibl Ammepa'
Du3nYecKuil MPaKTUKYM 110 TEME

13 "NccnemoBanue ﬂaneHHs[ )

o | PTEKTPOMArHUTHOH HHAYKIHMK" MK
"OnpeneneHne HHIYKIIMHA BUXPEBOTO
MarHuTHOTO 1oJis"

PuU3NYECKUl TPAKTUKYM 110 TEME

13 "HMccnemoBanue sIBIEHUS

3 camonHaykiuu" i "Coopka
MOJICJIH JIEKTPOMArHUTHOTO
reHeparopa"

13 PuU3NYECKU IPAKTUKYM 110 TEME

4 "U3mepenue nepuoaa cBOOOTHBIX

KoJ1e0aHU HUTSHOTO U MPYKUHHOTO




MAasITHUKOB"

DU3NYECKUI MPAKTUKYM I10 TEME

13

5 "[IpeobpazoBaHue YHEPTUU B
IIPYKUHHOM MasiTHUKE"
Du3nYECKU MPaKTUKYM I10 TEME
"UccnenoBanue nepeMeHHOro TOKa

13 | "€Pe3 MOCIEN0BATENLHO

6 COEMHEHHBIE KOHEHCATOP, KaTYLIKY
u pesucrop" unu "Hccnenoanue
pabOoTHI ICTOYHHUKOB CBETA B LIETTH
MepEeMEHHOr0 ToKa"

13 Ou3nYecKuil MPaKTUKyM TI0 TEME

7 "N3yueHne napaMeTpoB 3BYKOBO
BOJIHBI"
Ou3ndecKuil MPakTHUKyM 10 TeMe

13 "U3mepenue nokasarens

g | TpenomieHns crexia" Wwin
"[losyuenne n3o0pakeHus B CUCTEME
13 IJIOCKOTO 3€pKaja v JIMH3bI"
Du3nYecKuil MPaKTUKYM 110 TEME
"HMccnemoBaHue 3aBUCUMOCTH

13 | pokycHOro paccTosiHus OT BEL[ECTBA

9 | (Ha mpuMepe KUAKUX JIUH3)" WIH
"N3mepenune GoKyCHOTO pacCTOSHUS
paccerBarONIMX JUH3"
DU3NYECKUIN MPAKTUKYM I10 TEME

y

14 | "Habnronenue nudpaxium,

0 | uHTEpdEpeHIINN 1 TOTAPU3ALTUT
cera”

14 Pu3NYECKU IPAKTUKYM 110 TEME

1 "OnpeneneHue UMITyJIbca U YHEPTrUU

PEIITUBAUCTCKUX YaCTHUILL (1'[0




dhoTorpadusiM TPEKOB 3apsIKEHHBIX
YaCTHI] B MArHUTHOM T110J1¢)"

14

@uU3NYECKU IPAKTUKYM 110 TEME
"N3mepenue nocrostHHoM 1lnanka Ha
OCHOBe uccienoBanus Gorodddexra"
niu "HccienoBanue 3aBUCUMOCTH
CHJIBI TOKA Yepe3 CBETOJIUO OT
HanpspKkeHus "

14

®duzndeckuii IPaKTHKYM 110 TEMe
"UccnenoBanue crekTpa
Pa3peKEHHOT0 aTOMapHOT0 BOJIOPOAA
1 U3MepeHue noctossHHoi Pundepra"

14

@uU3HYECKU TPAKTUKYM 110 TEME
"UccnenoBanue paaloakKTUBHOIO
¢doHa ¢ ucnoap30BaHNEM A03UMeTpa"
win "M3ydenue nornomieHus 0eTa-
YacTHUI| aJTIOMUHHEM"

14

@u3NYeCKU NPAKTUKYM 10 TEME
"Habmonenus 3B€31HOr0 Heba
HEBOOPYKEHHBIM I'JIa30M C
HCII0JIb30BAHNEM KOMITBIOTEPHBIX
MIPUJIOKEHUHN JUIS ONIPECIICHUS
MOJIO’KEHHSI HEOECHBIX 0OBEKTOB Ha
KOHKPETHYIO JIaTy: OCHOBHbIE
co3Be3ausi CeBepHOro NMoyIapus u
sipkue 3BE3b1" unu "HabmrogeHus B
teneckon JIyHsl, iaHer,
TYMaHHOCTEHN U 3BE3THBIX
CKOILJICHUH"

14

O06o0011eHne U cucTeMaTU3aIus
3HaHUU. Ponb pU3HUKM U acTpOHOMHH
B 9KOHOMHUYECKOI1, TEXHOJIOTUYECKOiA,
COLIMAJIbHON U 3TUYECKOM chepax




JCATCIIbHOCTH YCJIIOBCKaA

O0001IeHrEe U cUCTEMaTU3aLUs

14 | 3nanuii. Ponb u MecTo GU3UKH U

7 | acTpoHOMUM B COBPEMEHHOM HAy4YHOU
KapTUHE MHpa
O0001IeHNE U CUCTEMATH3AIUSA
3HaHu#. Ponb pusnyeckoit Teopuu B

14 (hopMUpOBaHHUH TIPEICTABICHHUN O

U3MYECKON KapTUHE MUPA, MECTO

8 )
(bu3HUYECKOi KapTUHBI MHEpPA B 0OIIEM
PSAYy COBPEMEHHBIX €CTECTBEHHO-
Hay4HBIX MPEJICTABICHUN O PUPOJIE

14 | O06o00I1IeHHE U CUCTEMATH3 ALK

9 | 3mauwmii no teme "Kunemaruka"

15 | O0o01eHre U cucTeMaTU3 AU

0 | 3manwmii no teme "Kunemaruka"

15 | O0oO01IeHrEe U cucTeMaTU3 AU

1 | 3nanuii no teme "Jlunamuka"

15 O00011IeHNE U CUCTEMATHU3aI1s

5 3HaHui no TeMe "CraTuka TBepaoro
Teaa"

15 O000I11IeHNE U CUCTEMATHU3aIUs

3 3HAHUM 10 TeMe "3aKOHbI COXPaHEHUSI
B MexaHuke"
O000111eHIE U CUCTEMATHU3ALIHS

15

4 3HaHui# 1Mo TeMe "OCHOBEI
MOJIEKYJIIPHO-KUHETUYECKON Teopun"

15 O000I11IeHIE U CUCTEMATHU3aIHs

5 3HaHui 1o teme "TepmoauHamuka.
TermnoBsieManvyb!"

15 | O6o001IIEeHE U CHCTEMATH3 AN

6 | 3HaHMii o Teme "ArperatHsie




COCTOsIHHA BEIICCTBA.

®dazoBbleniepexonl"

15 O00011IeHIE U CUCTEMATHU3ALMS

7 3HaHUH 110 TeMe "DIEeKTPUIECKoe
nosne"

15 O000111eHIE U CUCTEMATU3ALIHS

8 3HaHUH 110 TeMe "TloCcTOSTHHBII
ANEKTpUYECKUI TOK"

15 O0001IeHrEe U CUCTEMAaTH3AIUS

9 3HaHUM 110 TeMe "TOoKu B pa3IMYHBIX
cpenax"

16 | O0OoOIIeHNEe U cUCTEMATU3AIUS

0 | 3manwmii no reMe "MarautHoe mose"

16 PesepBHeIil ypok. O600ICHHE 1

1 CHCTEMATH3aLMs 3HAHUM [10 TEME
"DeKTpOMAarHuTHas UHTyKLIHS"

16 PesepBHEIit ypok. O6001mIEeHNE T

5 | cHcTeMaTH3aIMS 3HAHUI [10 TEME
"Mexannueckue konedanus"

16 Pesepubiil ypok. O6001eHIE 1

3 CHCTEMAaTH3alis 3HaHUN 110 TEME
"DneKTpoMarHuTHbIE KoneOaHus"
PesepBubIil ypok. O6001eHIE 1

16 | cucremaruzanus 3HaHUH 110 TEME

4 | "MexaHn4yeckue u
3J€KTPOMArHUTHHIE BOJIHBI"

16 PesepBHrIit ypok. O6o01eHre 1

5 CHCTEMATHU3ALM 3HAHUM [10 TEME
"Onruka"

16 PesepBHelit ypok. O6o001IeHNEe 1

5 CHCTEMATH3ALM 3HAHUM [10 TEME

"OcHoBer CTO"




PesepBHeIil ypok. O600mIcHHE 1
CHCTeMaTH3alus 3HAHUH 110 TEMe

o 1
7 | "KopnyckynsapHO-BOJIHOBOM
nyanu3m"”
16 PesepBHelil ypok. O600IeHHE 1
3 CHCTEMATHU3alM 3HAHUH 110 TEME 1
"®duzuka aroma"
PesepBHelil ypok. O600IcHHE 1
16 | cucremaru3anus 3HAHUMI 10 TEME 1
9 | "®usuka aTOMHOTO si/1pa U
3JIEMEHTAPHBIX YaCTHIL"
17 PesepBHrliit ypok. O6o01ieHue u
0 cUCTeMAaTH3alys 3HaHUH 110 TEME 1
"OnemMeHTsI acTpodu3uKu”
BIHIEE KOJIMYECTBO YACOB I10 170 16

[TPOI'PAMME




YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLIECCA
» dusuka, 10 kimace/ Mskumes I'.41., byxosues b.b., Corckuit H.H. non

penakmueit [laphentheBoit H.A., AkunonepHoe o01iecTBo «M31aTenbcTBO
«ITpocsenieHue»

» ®usuka, 11 kmacc/ Mskumes I'.J1., byxosues b.b., Yapyrun B.M. nox
penaknueii [lappentreBoit H.A., Aknroneproe o6mecTBo «M31aTenbcTBO
«IIpocsemenne»

e A.Il. PeiMkeBuu. @usuka. 3amaynuk. 10-11 ki1.: mocoOue mis

oO1ieo0pazoBarenbHbIx yupexaeHuit/ A.Il. PeiMkeBud.- M.: JIpoda

METOANYECKHUE MATEPHUAJIBI IUIS1 YYUTEJIA
o O.U. I'pomiena. TemaTnueckne KOHTPOJIbHBIE U CAMOCTOSITENIbHBIE PA0OTHI
no ¢usuke. 10, 11 xmace - M.: U3gaTenbcTBO «DK3aMeH»
o U.B.TonoBa. ®uszuka. 10, 11 knacc. Kontpoasasie pabotsi B HOBOM

dbopmare.- M.: « IHTEIEKT-LIEHTP»

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

POLIL; YVUN.PY
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