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HOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1o ¢u3uMKe Ha YpPOBHE CpeaHero ooOmero oOpa3oBaHUs
pa3paboTaHa Ha OCHOBE TOJIOXKEHUW W TpeOOBaHUN K pe3yibTaTaM OCBOEHUS
OCHOBHOM o0Opa3oBarenbHON mporpammbl, npeacraBieHHbx B @I'OC COO, a
Takke ¢ yu€roM ¢enepaibHON pabodeil mporpaMmbl BocnuTaHus U KoHuenuuu
npenofaBaHus yueOHoro mpeamera « Pu3nka» B 00pa30BaTEIbHBIX OPraHU3AIUIX
Poccuiickoit ~ ®enepanuu,  peaqu3ylOIIMX  OCHOBHbIE  00Opa30BaTElIbHbBIC
IPOrpaMMBI.

[Iporpamma no ¢gusuke onpenenseT 00s13aTeIbHOE MPEAMETHOE COJEpKaHue,
YCTaHABJIMBAET PEKOMEHIYEMYIO MOCIE0BATEIbHOCTh U3YUCHHSI TEM U Pa3/eiioB
y4eOHOro mpeaMera ¢ Y4ETOM MEKIIPEAMETHBIX M BHYTPUIIPEIMETHBIX CBSI3EH,
JOTUKM y4eOHOro Tpolecca, BO3PACTHBIX OCOOEHHOCTEH  00yYaroluxcs.
[Iporpamma no ¢u3uke Aa€T NpeACTaBIECHUE O MLENAX, COACpPKAHUM, OOIIeH
CTpareruu OOy4YeHHs, BOCHUTAHUS M PaA3BUTHUS OOYYaIOIIUXCS CPEICTBAMU
yueOHoro npeamera «Pu3nka» Ha yriyoJIEHHOM YPOBHE.

N3yuenne kypca (usuku yriayOJE€HHOTO YPOBHSI TO3BOJISIET pealn30BaTh
3a/1a4u MPOPECCUOHAIIBHONW OpPUEHTAIMH, HAIIPaBJICHO HAa CO3JaHUE YCIOBUW IS
MPOSIBIICHUSI CBOWMX HWHTEJUIEKTyaJIbHBIX M TBOPUYECKHUX CIIOCOOHOCTEH KaXKIbIM
oOydJaronuMmcsi, KOTOpble HEOOXOAMMBI JUIsl MPOJOJDKEHUsT 00pa3oBaHUS B
opraHu3anusx mnpo(ecCHOHaTBLHOTO O00pa3oBaHUi 10 Pa3IUYHBIM  (PU3KKO-
TEXHUYECKUM U MHKEHEPHBIM CIIEIUATLHOCTSIM.

B mporpamme mo (Qusmke oOmpenensioTCs IUIAHUPYEMBIE Pe3yNbTaThI
OCBOEHUS Kypca (PU3NKK Ha YPOBHE CpeHEro oliero oopa3oBaHus: JUIYHOCTHBIE,
METanpeIMeTHbIe, TMpeaMeTHble (Ha  yrayonéuHom  ypoBHe).  Hayuno-
METOJ/IOJIOTUYECKON OCHOBOM Jisi pa3pabOTKuM TpeOOBaHWM K JIMYHOCTHBIM,
METANpeIMETHBIM M TPEAMETHBIM pe3yJibTaraM OOyYaronIuXxcsi, OCBOHMBIINX
nmporpamMmy 1o (¢uU3MKE Ha YpPOBHE cpeaHero oOmero oOpa3oBaHMs Ha
yIIIyOJIEHHOM YPOBHE, SIBJISIETCSI CACTEMHO-JIEATEIIbHOCTHBIN MOIXO/I.

[Iporpamma mo ¢u3MKe BKIIOYALT:

MJIaHUPYEMbIE pE3yJbTaThl OCBOCHMSI Kypca (QU3MKM Ha YrIyOnEHHOM
YPOBHE, B TOM YHKCJIC MMPEAMETHBIC PE3YJIbTATHI 10 TO1aM O0YUCHHUS;

coJiep>kaHue yueOHoro npeamera «@u3rka» o rojgamM o0ydeHusl.

[Iporpamma 1o (Qu3MKE HWMEET NPUMEPHBINA XapakTep U MOXKET OBITh
UCTIONb30BaHa YIUTENIMHU (PU3UKH JIJIsI COCTABJICHHS CBOMX PabOYHX MpOoTrpamM.

[TporpamMma o ¢u3nKe HE CKOBBIBAET TBOPUECKYIO MHHUIIMATUBY YUHUTENCH U
NPEIOCTaBIsET BO3MOXKHOCTH JJII peaju3allid  Pa3IUYHbIX METOTUYECKIX
MOJXO/J0B K TMpemnojaBaHuio (pu3uku Ha YriayOJIE€HHOM YpPOBHE MPH YCIOBUU
coxpaHeHus1 00s13aTeIHHOM YaCTH COIepKaHUs Kypca.



®du3uka Kak Hayka O HauOosiee OOIIMX 3aKOHAX MPUPOIBI, BBICTYNAas B
KayecTBE y4eOHOro MpeaMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIN BKJaJ B CUCTEMY
3HaHUU 00 okpyskatomeM Mupe. 11IkonbHbIN Kype PpU3HMKN — cucTeEMOOOpa3yOLIHil
JUIS. €CTECTBEHHO-HAYYHBIX YUEOHBIX IPEIMETOB, MOCKOJIBKY (PU3HMUECKHUE 3aKOHBI
JeXKaT B OCHOBE IMPOIECCOB U SIBJICHUMN, H3y4aeMbIX XHUMHEH, OHOJIOTHEH,
¢usndeckoir reorpadueir um acTpoHommer. Vcmonp30BaHWE W AKTUBHOE
OpUMEHEHUE (U3NYECKUX 3HAHUM ONpENeNHIO Xapakrep M OypHOE pa3BUTHE
pPa3HOOOpa3HBIX TEXHOJOIMM B cdepe DSHEPreTUKH, TPAHCIOPTA, OCBOCHMS
KOCMOCA, IOJIYYEHHUs] HOBBIX MAaTEpHUANIOB C 3aJaHHbIMH CBOMCTBaMHU. M3yueHue
(¢U3MKK BHOCHUT OCHOBHOM BKJaad B (OPMUPOBAHHE ECTECTBEHHO-HAYYHOMU
KapTUHBI MUpa oOydaromierocs, B (opMupoBaHHE YMEHUN MPUMEHSATH HAyYHBIN
METO/] IO3HAHUS [IPH BBIITOJIHEHUU UMH Y4E€OHBIX UCCIIEJOBAHUM.

B ocHOBY Kypca (pu3uKu Ha ypOBHE CpeIHEr0 00IIero o0pa3oBaHus MOJO0KEH
PAI UIEH, KOTOPbIE MOKHO pacCMaTpUBaTh KaK IPUHLHUIIBI €70 IOCTPOCHMUS.

Hoesa uenocmuocmu. B COOTBETCTBUM C HEN KypC SBIIETCS JIOTMYECKU
3aBEPIIEHHBIM, OH COJIEPKUT MaTepuai U3 BCEX pa3leioB (PU3UKH, BKIIOYAET KaK
BONPOCHI KJIACCUUECKOH, TaK U COBPEMEHHOMN (PU3UKHU.

Hoea z2enepanuzayuu. B cOOTBETCTBMM C HEW Marepuan Kypca (HU3UKH
0o0beUHEH BOKpPYr (Qu3nueckux Teopuil. Benymmm B Kypce sBiseTcs
(opMupOBaHHE NPEJICTABICHUM O CTPYKTYPHBIX YPOBHSIX MAaT€pHM, BELIECTBE U
noJe.

Hoea cymanumapuszayuu. EE peanvzanus TpeanosaracT HCMOJIb30BaHUE
I'YMaHUTAPHOTO MOTEHIMaNa (PU3NYECKONM HAyKH, OCMBICICHHE CBS3M pPa3BUTHUSA
¢u3ukn Cc pa3BuUTMEM OOIIECTBa, a TakkKe C MHUPOBO33PEHUYECKUMH,
HPAaBCTBEHHBIMH U SKOJIOTMUYECKUMHU ITPpoOIeMaMu.

Hoea npuxnaonoii nanpagnennocmu. Kypc pusuku yriryoi€HHOTO ypOBHSI
MPEANOIAraeT 3HakOMCTBO C IIMPOKUM KPYTOM TEXHUYECKUX U TEXHOJOTHYECKHUX
MPUJIOKEHUN H3YyYECHHBIX TEOpUM M 3aKOHOB. [Ipm 3TOM paccmaTpuBaroTCs Ha
YpOBHE OOHIMX MPEACTaBICHUN W COBPEMEHHBIE TEXHUYECKHUE YCTPOWCTBA, W
TEXHOJIOTHH.

Hoea 3konocuszayuu peanuzyeTcs NOCPEICTBOM BBEIECHHS SJIEMEHTOB
colepKaHUs, TMOCBSIIEHHBIX SKOJOTMYECKUM MpoOjieMaM COBPEMEHHOCTH,
KOTOPBIE CBSI3aHBI C Pa3BUTHEM TEXHUKH W TEXHOJIOTHH, a Takke OOCYXIEHUs
po0JieM palMoOHAIBHOTO MPUPOIOTIONB30BAHMS U SKOJIOTMUYECKOI 0€30MacHOCTH.

OcBoeHue cofiepkaHusi IporpamMmsbl 1o (U3HUKE JOIHKHO OBITh MOCTPOCHO Ha
MPUHIIMIIAX CUCTEMHO-AEATEIbHOCTHOrO noaxoaa. s gpusuku peanuzanus 3TUX
OPUHIIMIIOB 0a3UpyeTCsl Ha UCTOJIb30BAHUM CAMOCTOSITEIBHOTO SKCIIEPUMEHTA KaK
MOCTOSTHHO JielcTByromero ¢akropa ydeOHoro mporecca. s yriyOia€HHOTO
YPOBHS — O3TO CHUCTEMA CAMOCTOSTEIBHOIO YYEHHYECKOIO HKCIIEPUMEHTA,



BKJTFOYAIOMIETO (POHTATbHBIE YYCHHYECKUE OMBITHI TPH HW3YYCHUU HOBOTO
MaTepuaia, JabopaTopHbie padOThl U padOTHI MpakTUkyMa. [Ipu 3TOM BO3MOKHBI
IBa crocoba peanu3auuMd (GU3MYECKOro TMpakTUKyma. B mepBom ciydae
PaKTUKyM mpoBoAuTcs 160 B kKoHie 10 m 11 kimaccoB, b0 mocsie mepBoro u
BTOPOr0 TMOJIYTOJUMH B KaXJOM U3 3THX KiaccoB. Btopoil cmocod — 370
WHTErpanusi padOT TpaKTUKyMa B CHCTEMYy JabOpaTOpPHBIX padoOT, KOTOpPHIC
IPOBOJSATCA B Mpolecce u3ydeHus: pasznena (temsl). [lpu stom mox paboramu
PaKTUKyMa MTOHUMAETCs] CaMOCTOSITEIbHOE UCCIIEIOBAHUE, KOTOPOE MPOBOJIUTCA
0 PYKOBOZICTBY CBEPHYTOTO, 0000MIEHHOTO BU/a O€3 TOMIArOBOM HHCTPYKITUH.

B mporpamme mo ¢usmke cHCTEMa YYCHHYECKOTO OKCICPUMEHTA,
7a00paTOPHBIX padOT W MPaKTHKyMma MPEACTABICHA €ANHBIM mepedHeM. Bribop
TEMAaTHUKH JJII 3TUX BHJIOB YYCHHUYECCKUX TPAKTHYCCKUX PAOOT OCYIIECTBISETCS
y4aCTHUKaMHU 00pa30oBaTEIBLHOTO MpOIlecca UCXO0II U3 OCOOEHHOCTEHN MOYyPOYHOTO
IUTAaHUPOBAaHUS W OCHaleHuss KabuHera Qusuku. [Ipm sTomM obecneuynBaercs
OBJIAJICHHE OOYYAOMIMMHCS YMEHUSMH TIPOBOAUTH TIPSMBIE W KOCBCHHBIC
U3MEPCHHUsI, UCCIEAOBAHUS 3aBUCUMOCTEH (DM3MUYECKHX BEIWYWH W TTOCTAHOBKY
OTIBITOB TIO MPOBEPKE MPEIT0KEHHBIX TUIIOTES.

Bonpioe BHUMaHUE YAENAETCS PEIICHUIO PACUETHBIX MU KAaYECTBEHHBIX
3amad. [Ipu aToM It pacd€THBIX 3a7a4 MPUOPUTETOM SIBIISIIOTCS 33a/1a4d C SBHO
3aIaHHOM U HESBHO 3aJIaHHOM (DU3NUYECKOU MOJIENbIO, TTO3BOJISIONINE MPUMEHSThH
W3YYCHHBIC 3aKOHBI M 3aKOHOMEPHOCTH KaK W3 OJHOTO paslena Kypca, Tak
UHTErpUpys MPUMEHEHUE 3HAHUM U3 pa3HbIX pasznenoB. JJig KaueCTBEHHBIX 3a7a4
MPUOPUTETOM SBJISIFOTCSL 3aJlaHUsl Ha OOBSICHEHUE/TIPpEACKa3aHUe MPOTEKAHUS
(u3NUecKUX SBJIECHUN U MPOLECCOB B OKpPYKAIOLIEH KU3HH, TpeOyrole BbIOOpa
(GU3UYECKON MOJIEIH ISl CUTYAIlHMH MPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBun ¢ TpeboBanusimu DPIOC COO k wmarepuaibHO-
TEXHUYECKOMY OOECIIEUCHHUIO0 Y4eOHOTO Ipoliecca Kypc (GU3UKH YriayOJaE€HHOTrO
YpOBHSI Ha YPOBHE CPEIHET0 OOIIEro 00pa3oBaHuUs TOJDKEH M3ydaThCs B YCIOBUSIX
npeaMeTHoro kabuHera. B kaOuHere (QU3MKKM JOJDKHO OBITH HEOOXOAMMOE
nabopatopHoe 00O0pyAOBaHUE JMJIS BBHIMIOJHEHUS YKa3aHHBIX B IpOTpaMme IO
bu3NKe YYEHUYECKUX ONBITOB, JIAOOPATOPHBIX pabOT W paboOT MpakTHKyma, a
TaKXXe JIEMOHCTPAIIMOHHOE 000PYI0BaHHE.

JlemoHCTpaninoHHOE 00opyaoBaHuEe (opMupyercs B COOTBETCTBUU C
NPUHIIUIIOM MHUHUMAJIBHOM  JOCTaTOYHOCTH H  00ECIIeYMBaeT IOCTAHOBKY
MEPEUYNCIICHHBIX B TpOrpaMme M0 (PHU3UKE KIFOUEBBIX JEMOHCTPAIMA  JIs
WCCJICIOBAHMSI ~ M3yYaeMbIX  SBJICHMA W  TPOIECCOB, OMIMUPUUYECKUX M
(GyHIaMEHTAIBHBIX 3aKOHOB, MX TEXHUYECKUX MPUMECHECHHM.

JlaGopatopHoe 00OpyJIOBaHHE [JIi YYEHHUECKHUX TMPAKTUUYECKUX padoT
dbopMHpyeTCS B BHJIE TEMAaTHYECKHX KOMIUIEKTOB M OOCCIICUMBACTCS B pacuére



OJTHOTO KOMIUJIEKTa Ha JBYX OOydYarommxcsi. TeMaTH4eCKHe KOMIUIEKTHI
71a00paTOPHOTO O0OPYAOBAHMS JOJKHBI OBITH MOCTPOCHBI HA KOMILJIEKCHOM
UCIIOJIb30BAaHUU AHAJIOTOBBIX U IU(GPOBBIX MPUOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEpPUTEIBHBIX CUCTEM B BUJIE IU(DPOBBIX JabopaTopuil.

OCHOBHBIMU IIEJIIMUA W3Y4YeHHs] (PU3UKHU B 00IIEM O0Opa30BaHUU SBISIOTCS:

dbopMupoBaHHE HHTEpeca U CTPEMJICHUS OOYyYaloIIMXCS K HAyYHOMY
W3YYEHUIO TOPHUPOABI, pa3BUTHE HX HMHTEIUIEKTyalIbHBIX W  TBOPYECKHX
CIIOCOOHOCTEH;

pa3BUTHE TPEACTABICHUI O HAYYHOM METOJAE MO3HaHWUS U (HOPMUPOBAHHE
UCCJIeI0BATEIHLCKOIO OTHOIICHUS K OKPYKAIOLIUM SIBIICHUSM;

(dopMupOBaHrHE Hay4HOTO MHUPOBO33PEHUS KaK pe3yjbTaTa M3yueHHUs OCHOB
CTPOEHHUS MAaTepuU U PyHIAMEHTAIBHBIX 3aKOHOB (DU3UKU;

dbopMHpoBaHrE YMEHUN OOBSICHATD SIBJICHUS C UCIOJIb30BaHUEM (PU3HUECKUX
3HAHUU U HAYYHBIX JJOKA3aTEIbCTB;

(opMHpOBaHUE TPEACTABICHUA O poiH (PU3MKU I Pa3BUTUA JPYTUX
€CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJOTHU;

pa3BUTHE  MPEACTABICHHA O BO3MOXHBIX  cdepax  Oyayuiei
npo(eCCUOHATIBHOW  JEATENIbHOCTH, CBSI3aHHBIX C (U3UKOM, MOATOTOBKA K
JaybHeNeMy 0Oy4€HHUIO B 3TOM HaIlpaBJICHUU.

JlocTikeHre 3TuX Lefield 00ecreunBaeTCsl PeleHUEM CIEAYIOINX 3a/1a4y B
npoliecce n3ydeHus Kypca (U3MKM Ha YpOBHE CPEAHETO 00111ero 00pa3oBaHus:

npUOOPETeHNEe CUCTEMbI 3HaHUN 00 00ImUX (PU3NYECKUX 3aKOHOMEPHOCTSIX,
3aKOHAaX,  TEOpHUSAX,  BKJIIOYAs  MEXaHWKY,  MOJEKYJSIpHYIO  (u3uKy,
AIEKTPOJUHAMUKY, KBAHTOBYIO (PU3HUKY U DJIEMEHTHI aCTPOPU3UKHY;

(opMHpOBaHKE YMEHUI TPUMEHSATh TEOPETUUECKUE 3HAHUA 111 O0OBICHEHHUS
bU3UYECKUX SIBJCHUNW B TPUPOJAE M ISl MPUHATUS MPAKTUUECKUX PEHICHUN B
MOBCEHEBHOM JKH3HM;

OCBOEHHE CIIOCOOOB pEIICHHs PA3NIWYHBIX 3a7ady C SBHO 3a/laHHOM
¢uznyeckoil MoneNblO, 3a/1ay, MOAPa3yMEBAIOUIMX CAMOCTOSITENIBHOE CO3JaHUE
¢u3nueckoil MOJENM, aJeKBAaTHOM YCIOBUSM 3aJaud, B TOM 4YHCIE 3a7ad
UHKEHEPHOIO XapaKTepa;

MOHUMaHue (U3UYECKUX OCHOB U TIPHUHIIMIOB JIEUCTBHSI TEXHUYECKHUX
YCTPOMCTB U TEXHOJOTMYECKHX ITPOLIECCOB, UX BIMSIHUS HA OKPYXKAIOLIYIO CPENY;

OBJIAJICHHE METOJaMU CAMOCTOSITEIBLHOTO IUTAHUPOBAHUS M TPOBEACHUS
¢u3MUeCKMX OKCIEPUMEHTOB, aHaIM3a W HUHTEpHpeTanuu  WHGOpMAIH,
ONpEeNEIeHHS JOCTOBEPHOCTH MOIYYEHHOTO PE3YyJIbTaTa;

CO3/IaHUE YCJIOBHM JUISI PA3BUTHS YMEHUW MNPOEKTHO-UCCIIEI0BATEIBCKOM,
TBOPUYECKOU JIESITEIBHOCTH;



pa3BuTHE MHTEpeca K chepam nmpodeCcCUOHATHHOU ACSITEIIBHOCTH, CBSI3aHHON
¢ (hU3UKOM.

B cootBerctBun ¢ TpeboBanusiMu PI'OC COO yrnyOné€HHBIM ypOBEHb
n3ydeHuss ydeOHoro mpenvera «Ddu3uka» HA YpPOBHE CpEaHEro O0OIIero
oOpa3zoBaHusi BbIOMpaeTcs OOYyYalOIUMUCS, TUIAHUPYIOIIMMHU IPOJIOJKEHUE
o0pa3oBaHus MO CHEUATBHOCTIM (QU3UKO-TEXHUYECKOTO MPOQUIIS.

Ha uzyuenne pusuku (yriayOnéHHBIA ypOBEHB) Ha YPOBHE CPEIHETO OOIIEro
obOpazoBanust orBoauTcst 340 vacos: B 10 knacce — 170 yacoB (5 4acoB B HE/IEIIO),
B 11 kmacce — 170 gacoB (5 4acoB B HEACIIO).

[Ipepnaraempiii B mporpamMme 1o (¢u3Mke IMepeueHb J1abopaTOpHBIX U
PAKTUYECKUX paboOT SBIAETCS PEKOMEHJIOBAaHHBIM, YYMTENb JEJIaeT BbIOOP
MPOBEACHHUS Ja0OpPaTOPHBIX pPabOT H OMBITOB € YYETOM HMHIAWBHIYaTbHBIX
0COOEHHOCTEN 00yUarOIINXCS.



COILEPKXAHUE OBYYEHUA
10 KITACC

Paznen 1. HayuHnblii MeTO/1 NO3HAHUSI IPUPO/IbI.

®duzuka — pyHIaMeHTallbHAas HayKa o npupojae. HaydHslil MeTo/1 Mo3HaHUS U
METO/Ibl MCCIIEIOBAHUS (PU3NYECKUX SIBJICHUM.

DKCIEepUMEHT U Teopus B IMpoliecce Mo3HaHus npupojsl. HabmrogeHue u
AKCIIEPUMEHT B (PU3UKE.

CnocoObl  u3MepeHus (GU3UYECKUX BEIWYUH (AHAJIOTOBBIE W LHU(POBBIC
U3MEpUTEIbHBIE PUOOPHI, KOMIIBIOTEPHBIE JTATYMKOBBIE CUCTEMBI).

[TorpemHocT  w3MepeHuit  Qu3nyeckux BeauuuH  (aOCONOTHAS U
OTHOCHUTE/IbHAs).

MonenupoBanue (pU3NISCKUX SBICHUNA M MPOIECCOB (MaTepuaibHas TOYKA,
a0COJIOTHO TBEPJOE TENIO, WJcAlIbHAs KUIAKOCTh, HUJCANBbHBIA Ta3, TOYCHHBIN
3apsan). ['unoreza. @u3nyeckuil 3aKOH, TPAHUIIBI €r0 MPUMEHUMOCTU. Du3ndeckas
TEOpHS.

Pons u Mecto ¢u3uku B (HOpMHPOBAHWU COBPEMEHHON HAy4YHOW KapTHUHBI
MHpa, B IPAKTUICCKOMN TEITEITHHOCTH JIFOICH.

Yuenuueckuii 3xcnepumenm, nadopamopnuie padbomaoi, RPAKMUKYM.

N3mepenne cuiibl TOKAa W HaNpsHKCHUS B IEMMH TOCTOSHHOTO TOKa TIPH
MTOMOIIIN aHAJIOTOBBIX U ITU(DPOBBIX U3MEPUTEIHHBIX TPUOOPOB.

3HaKOMCTBO ¢ LH(poBoH sadoparopueil no ¢usuke. [Ipumepsl uzmMepeHus
(U3UYECKUX BEIIMYUH TIPH IIOMOIIM KOMITBIOTEPHBIX JaTYUKOB.

Pa3znen 2. MexaHuka.

Tema 1. Kunemamuxa.

Mexanudeckoe aBuxkeHue. OTHOCUTETHLHOCTh MEXAHUYECKOTO JIBHXKEHUSI.
Cucrema otcuéra.

[Tpsimast u oOpaTHas 3a7a91 MEXaHHUKH.

Panuyc-BekTop MaTepuaqibHONW TOYKH, €r0 MPOEKIIMH Ha OCH CHCTEMbI
KoOopauHaT. TpaekTopus.

[Tepemernienne, CKOpOCTh (CpPemHSSI CKOPOCTh, MTHOBEHHAs CKOPOCTB) H
YCKOpPEHUE MAaTEepUAbHOW TOYKHM, WX MPOEKIIMM HAa OCH CHUCTEMBbl KOODJMHAT.
CroxeHue nepeMenieHuil u CJI0KeHUe CKOPOCTEN.

PaBHOMEpHOE ¥ paBHOYCKOPEHHOE MTPSMOJIMHEHHOE JIBIVKCHHUE. 3aBUCHUMOCTh
KOOPJIMHAT, CKOPOCTH, YCKOPCHHS M ITyTH MAaTEPUATBLHON TOYKH OT BPEMEHHU M X
rpaduku.

CBobOoHOe majaeHue. YCKOpeHue CcBOOOIHOTrO majeHusd. J[BuxkeHue Tena,
OpOIIICHHOTO IO/ YIJOM K TOPHU30HTY. 3aBHUCHMOCTh KOOPIWHAT, CKOPOCTH H
YCKOPEHHSI MAaTEPHAILHON TOYKH OT BPEMEHU U MX TpauKy.



KpuBonunennoe  nBuxkeHue. JIBMOKEHHE  MATEpUAIIBHOW  TOYKHA 11O
OKPYXXKHOCTH. YTJOBas M JIMHEWHas ckopocTh. Ilepuoa u yactora oOpaileHus.
LlenTpocTpeMutensHoe (HOpMAJbHOE), KacaTeabHOE (TaHT€HIIMAIBHOE) U MOJIHOE
YCKOPEHHUE MaTEPUAIbHON TOUKH.

TexHu4yeckrue yCTpOMCTBA M TEXHOJIOTMYECKHE IPOLECCH: CHUIAOMETD,
IBKEHUE CHApsOB, LEMHbIE, IIeCTepEHYAaTble W PEMEHHBIE Iepeaayd,
CKOPOCTHBIE JIUPTHI.

Hemoncmpayuu.

Mogenb cuCTEMBI OTCYETA, WILTIOCTPALUS KHHEMATUYECKUX XapaKTEPUCTHK
JBUKCHUS.

CrniocoObl HcceoOBaHusl IBH>KEHUH.

WnmrocTpanust npeAesbHOro Nepexoaa U U3MEepEHNE MTHOBEHHON CKOPOCTH.

[TpeoOpa3oBanue ABMKEHUN C UCTIOIb30BAaHUEM MEXaHU3MOB.

[lameHne Te B BO3AYXE U B pa3peKEHHOM MPOCTPAHCTBE.

HaGnronenue aBuxkeHus Tena, OPOIIEHHOIO IOJ YIiOM K TOPU30HTY U
TOPU30HTAIIBHO.

HamnpaBneHnue cKkopoCTH MpH IBHKEHUH N0 OKPY’KHOCTH.

[IpeobpazoBaHue YIIOBOM CKOPOCTH B PEAYKTOPE.

CpaBHEHHE ITIyTEH, TPACKTOPHM, CKOPOCTEH ABMKEHHUS OJHOTO M TOTO K€
Tela B pa3HbIX CUCTEMAX OTCYETA.

Yuenuueckuit 3xcnepumenm, nadopamopnuie padbomaol, RPAKMUKYM.

N3yueHne HEpaBHOMEPHOTO JIBMXKEHHS C LIEJIBIO ONPEAEIICHUST MTHOBEHHOM
CKOPOCTH.

N3mepenne yCKOpeHHs MpU NPSIMOJUHEHHOM PAaBHOYCKOPEHHOM JIBUKEHUHU
10 HAKJIOHHOM IOCKOCTH.

HccnenoBanue 3aBUCUMOCTH NYTH OT BPEMEHH IIPU PAaBHOYCKOPEHHOM
JBUKECHUH.

N3mepenne  yckopeHuss ~ CBOOOJHOTO  mHaAeHUs  (PEKOMEHIO0BaHO
UCIIOJIb30BaHue 1M (PPOBOI TabopaTopun).

WN3yuenne paBwKeHHS Tena, OpOIIEHHOTO ToOpu3oHTaidbHO. [IpoBepka
TUIOTE3bl O MPSMOM MPOMOPIMOHATIEHON 3aBUCUMOCTH MEXIY JalbHOCTHIO
IIOJIETA U HAYAJIbHOU CKOPOCTHIO TEJIA.

N3yuenue IBHKEHUS Tejla MO OKPYXHOCTH C MOCTOSIHHOW IO MOJIYJIO
CKOPOCTBIO.

HccnenoBanne 3aBUCUMOCTH Nepuoa oOpallleHuss KOHUYECKOTO MasTHUKA
OT €ro MapaMeTpoB.

Tema 2. /lunamuxa.



IlepBoiii 3akoH Hprotona. MuepuumaneHble cucremsl orcuéra. [IpuHimn
otHocuTenbHOCTH ["anmuies. HenHepuuanbHble cUCTEMBbI OTCUETa (OIpeiesieHue,
IpUMEPBHI).

Macca tena. Cuna. [IpyHIumn cynepno3unuu cui.

Bropoi 3akoH HproTOHa 111 MatepranbHON TOYKH.

Tpernii 3ak0H HprO0TOHA 17151 MaTepUalbHbIX TOYEK.

3aKOH BCEMHPHOTO TATOTEHUS. OKBUBAJICHTHOCTh TPAaBUTALIMOHHOW U
WHEPTHON MaccCBhl.

Cuna TspKecTH. 3aBUCUMOCTh YCKOPEHHS CBOOOJHOTO TAJCHUS OT BBICOTHI
HaJ TIOBEPXHOCTHIO IUIAHETHI W OT reorpaduveckord IMMpOTH. JIBIKeHHE
HEOECHBIX Tell M UX CIIyTHUKOB. 3akoHbl Keriepa. [lepBas kocmuueckasi CKOpOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec Tema. Bec Tema, nBuXKyiierocs c
YCKOPEHUEM.

Cuna tpenms. Cyxoe tpenue. CHila TpEHUS CKOJBXKEHUA M CUJIA TPEHUSA
nokos. Koaddumuent tpenus. Cuiia CONPOTUBICHUS TPU ABWKCHUM Tejla B
KUJKOCTH WIIN ra3e, €€ 3aBUICUMOCTb OT CKOPOCTH OTHOCHUTEJIBHOTO JABUKEHHS.

Hasnenune. ['mapocrarnueckoe napnenue. Cuna Apxumena.

TexHU4eCcKre YCTpOWCTBA M TEXHOJOTHMYECKHE TMPOLECCH: MOAIIUITHUKH,
JIBUKEHUE UCKYCCTBEHHBIX CITYTHUKOB.

Jemoncmpayuu.

HaOnronenue ABMKEHUS TEJl B MHEPIIUATIBHBIX U HEMHEPIUAIbHBIX CUCTEMAaxX
OTCYETA.

[IpyHIMT OTHOCHTEIBHOCTH.

Kayenne nByX LWIMHIPOB WIM IIAPOB Pa3HOM MacChl C OJUHAKOBBIM
YCKOPEHHEM OTHOCHUTEJIBHO HEMHEPIIMATIBHON CUCTEMBI OTCYETA.

CpaBHEHME  PaBHOACHUCTBYIOIIEH  MOPWIOKEHHBIX K TEIy CHI  C
ITPOU3BEAECHUEM MACCHI TEJIA HA €70 YCKOPEHUE B NHEPLUHUAIBHOW CUCTEME OTCUETA.

PaBeHCTBO cuJl, BOZHUKAIOIMIMX B PE3YJIbTATE B3AUMOACHCTBHS TEIL.

N3mepenune macc mo B3auMOCUCTBUIO.

HesecomocTs.

Bec Tena npu yCKOpEHHOM NOABEME U TAJICHHH.

[{leHTpoOeKHBIE MEXaHU3MBI.

CpaBHeHUE CUJT TPEHHUS IOKOSI, KAYEHUS U CKOJIbKEHUS.

Yuenuueckuit sxkcnepumenm, nadopamopnuie pabomaoi, RPAKMUKYM.

N3mepennie paBHOACHCTBYIOIIEH CHIT ITPU ABUKEHUHN OpyCKa 10 HAKIIOHHOMN
IJIOCKOCTH.

[IpoBepka TUMOTE3bl O HE3aBUCHUMOCTH BPEMEHHU JBIDKCHHUS Opycka 10
HAKJIOHHOW IJTIOCKOCTH HA 33JJaHHOE PACCTOSIHUE OT €r0 MACCHI.



HccnenoBanue 3aBUCMMOCTH CHJI YIIPYTOCTH, BO3HHUKAIOIIUX B MPYKUHE U
PE3MHOBOM 00pasIie, OT BX AchOpPMAIIHH.

N3yuenne ABUKEHUSI CUCTEMBI TEJI, CBI3aHHBIX HUTHIO, IEPEKUHYTOU Yepe3
JIETKUM OJIOK.

N3mepenre KodpQHIIMEHTa TPEHHS 110 BEJIWYHMHE YIIIOBOro Koddduimenta
3aBucuMocTd Fop(N).

NccnenoBanue nBmxeHus: Opycka Mo HaKJIOHHOM MJIOCKOCTH € MEPEMEHHBIM
KO3 (HUIIUEHTOM TPEHUS.

W3ydeHne NBMKEHUSA I'Py3a Ha Baly C TPEHHUEM.

Tema 3. Cmamuxa meépoozo mena.

AbGcomoTHo TBEpHoe Teno. IlocTymarenbHoe W BpallaTeIbHOE IBUKEHUE
TBEpIOro Tena. MOMEHT CHJIbl OTHOCUTENBHO OCH BpamieHus. llnedo cuisbl.
CroxeHne cwil, MPUIIOKEHHBIX K TBEpAOMY Teny. LleHTp TsokecTu Tena.

VY cnoBust paBHOBECHS TBEPAOTO TEA.

YcroitunBoe, HEYCTOMUNBOE, O€3pa3TMYHOE PABHOBECHE.

TexHuyeckue yCTpOHMCTBA U TEXHOJIOTMYECKHE IPOLECCHI: KPOHILUTEWH,
CTPOUTEIIbHBIN KPaH, peIIETYATHIE KOHCTPYKIINH.

Jemoncmpayuu.

Y ciioBUs paBHOBECHS.

Buibl paBHOBECHS.

Yuenuueckuit axcnepumenm, nabopamopnuie padomaol, nPpaKmuKym.

UccnenoBanue ycinoBuUi pPaBHOBECUS TBEPAOrO TEJA, HMEIOLIETO OCh
BpalICHUSI.

KoHcTpynpoBaHue KpOHIITENHOB U paCYET CUJT YIIPYTOCTH.

N3ydenne ycToMunBOCTH TBEPIOTO TEJIA, UMEIOIIETO TIOIAb OTIOPHI.

Tema 4. 3axkonwl coxpanenus ¢ mexanuxe.

NmMnynec MaTepuanbHON TOUYKHM, CUCTEMBI MaTEpUANIBHBIX TOUEK. LIeHTp Macc
CHUCTEMBI MATEPUAIIBHBIX TOUEK. Teopema 0 IBHM)KEHUU LIEHTPa Macc.

NMnynbC CUibl 1 U3MEHEHHUE UMITYJIbCA TEJIA.

3aKOH COXPAHEHUS UMITYJIbCA.

PeakTuBHOE ABMKEHHE.

MomeHT uMmyJibca MaTepuaibHOM TOYKU. [IpencraBiieHne o cOXpaHEHUU
MOMEHTa UMITYJIbCA B [IEHTPAJIbHBIX MOJISX.

PaGora cwibl Ha MajoM W Ha KOHEYHOM IepemelneHuu. ['paduyeckoe
npeAcTaBieHue padOThl CUIIBI.

MoOITHOCTD CUJIBI.

Kunernueckass sHeprust matepuanbHOl TOYKU. TeopemMa 00 M3MEHEHHH
KUHETUYECKOU IHEPTUU MATEPUAIIBHON TOUKHU.



[loreHnManbHple W HENOTEHUMANbHbIE CHIBL. lloTeHumanbHas sHeprus.
[loTeHunanbpHas sHeprus ynpyro Ae(popMUpOBaHHOW NpyxuHbL. [loTeHIMaNbHas
DHEPrUs Tela B OAHOPOJHOM TI'PAaBUTALIMOHHOM mnoJje. IloreHumaneHas >HEprus
TEJIa B IPaBUTALlMOHHOM II0JIE OJJHOPOJIHOTO 1Iapa (BHYTpU M BHE 1apa). Bropas
KOCMHYECKAsI CKOPOCTh. TpeThsi KOCMUYECKAsE CKOPOCTb.

CBs3pb pabOThl HENMOTEHUMAIBHBIX CHJI C M3MEHEHHEM MEXaHU4ECKOU
SHEPIUU CUCTEMBI TeJl. 3aKOH COXPAHEHUSI MEXAaHUYECKOW SHEPTHH.

Ypyrue u Heynpyrue CTOJIKHOBEHUS.

VYpaBHeHue bepHymM i MOCAIBHOM >KUIAKOCTH KAaK CJEJICTBUE 3aKOHA
COXPaHEHUS MEXaHUYECKOU SHEPIUH.

TexHu4yeckre yCcTpOoWCTBA U TEXHOJIOTMYECKHUE ITPOLIECCHI: JBUKEHUE PAKET,
BOJOMET, KONEpP, MPYKUHHBIA MHCTOJET, THUPOCKOI, (PUIYpHOE KaTaHUE Ha
KOHBKAX.

Hemoncmpayuu.

3aKOH COXpaHEHUs UMITYJIbCA.

PeakTuBHOEC IBHKEHUE.

M3mepeHne MOITHOCTH CHJIBI.

M3MeHeHune 3Hepruu Teja Mpyu COBEPLICHUH PadOThI.

B3anmHbIe npeBpalieHus] KWHETHYECKON W MOTEHIHAIBHOW SHEPrUi NIpH
JNEWCTBUU Ha TEJIO CUIIBI TSHYKECTH M CHIIBI YIIPYTOCTH.

CoxpaHeHue PHEprUH IpU CBOOOIHOM MaJCHUN.

Yuenuueckuit 3xcnepumenm, nabopamopnuoie pabomaol, nPAKMUKym.

N3mepenne uMitybca Tena o TOpMO3HOMY ITyTH.

W3mepenue cuiibl TSTM, CKOPOCTH MOJENN 3JIEKTPOMOOWIISI U MOIIHOCTH
CHJIBI TSTH.

CpaBHEHHE U3MEHEHMS HMITYJIbCA TEJIA C UMITYJIbCOM CHIIBL.

HccenenoBanne cCOXpaHEHUs UMITYJIbCA IPU YIIPYTOM B3aUMOJIECHCTBUU.

N3MepeHne KHHETUYECKON YHEPTUU TEJIa 10 TOPMO3HOMY ITYTH.

CpaBHeHME U3MEHEHUsI TOTEHIMATIBHON SHEPTUU NPYKUHBI ¢ PabOTOM CHUJIBI
TPEHUSL.

Onpenenenre pabOThl CHJIBI TPEHUS TPHU JABMXKEHUHM Tella MO HAKJIOHHOM
IJIOCKOCTH.

Paznen 3. MosiekyasipHasi pu3nka u TepMOAMHAMMKA.

Tema 1. Ocnogvl MONEKYAAPHO-KUHEMUUECKOU MeopUlL.

OcCHOBHBIE TOJOXKEHUA MOJEKyJIapHO-KuHeTnueckon teopun (MKT), wux
ombITHOe oOocHoBaHue. [uddysus. bpoyHOBCkoe JBIKEHHE. XapakTep
JIBWKEHUS M B3aMMOJCHCTBUSA 4YAaCTHUI[ BellecTBa. Monenu CTpOeHMsI TIa3oB,
KHUJIKOCTEH U TBEPABIX TEN M OOBSCHEHHE CBOICTB BELIECTBA HAa OCHOBE 3THUX



Mozened. Macca u pa3Mepel MoJekyn (aromoB). KosmuecTtBo BemiecTsa.
[TocrosiHHas ABoraapo.

TeroBoe paBHOBecuwe. TemrepaTypa u crmocoObl €€ m3mepenwus. [llkama
temneparyp Llenbcus.

Mogenps uaeanbHOro ra3a B MOJIEKYJISIPHO-KUHETUYECKON TEOPUU: YaCTHULIbI
rasa JIBUKYTCSI XaOTHUECKHU U HE B3aUMOJICUCTBYIOT APYT C APYTOM.

l'azoBble 3akoHBl. YpaBHeHue MeHneneeBa—Kiamneipona. AOcCoaOTHAs
temneparypa (mkana temnepatyp KenbBuna). 3akon [lanprona. M3omporiecchl B
UJeaNbHOM Ta3e C IIOCTOSIHHBIM KOJIMYECTBOM BelecTBa. [ 'paduueckoe
Ipe/ICTaBlIEHHUE U30IPOIIECCOB: U30TEpMa, U30X0pa, n300apa.

CBsi3p  MEXIy JaBICHUEM M  CPEAHEH  KHUHETUYECKOW  DJHEprueu
MOCTYMATENBbHOTO TEIUIOBOTO JBHXKEHUS MOJIEKYJ HJI€aJIbHOTO raza (OCHOBHOE
YpaBHEHUE MOJIEKYJISIPHO-KUHETUYECKON TEOPUU UACAIBHOIO ra3a).

CBs13b a0COIOTHOM TEeMIEPATYPbl TEPMOJAUHAMUYECKON CUCTEMBI CO CPEIHEN
KHMHETHYECKOW SHEPTUEN MOCTYIAaTEIbHOTO TEIUIOBOIO JBUKEHUS €€ YaCTHII.

TexHHuecKrue yCTpPOMCTBA M TEXHOJIOTHYECKHE IIPOLIECCHI: TEPMOMETD,
OapoMeTp, MoTyYeHuEe HaHOMAaTEPUAJIOB.

Jemoncmpayuu.

Mopenu NBUKEHHS YaCTHIL BEILIECTBA.

Mojenb OpOyHOBCKOTO IBUKEHHUS.

Buneoponuk ¢ 3anuchio peaibHOro OpOyHOBCKOTO ABMXKEHUS.

Juddy3us xuakocTen.

Mogens onsita [lITepHa.

[IpuTsKeHNE MOJIEKYIL.

Mopenu KpucTamIn4ecKuX peueTok.

HabGnrogenue u vicciiefoBaHUE U30MPOLIECCOB.

Yuenuueckuit 3xcnepumenm, nadopamopnuie padbomaol, RPAKMUKYM.

HccnenoBanue mpouecca YCTaHOBJIEHUS TEIUIOBOIO PAaBHOBECUS IIpU
TEIJI000MEHE MEXKy TOpsiueii U XOJIOAHOUM BOIOM.

N3ydyeHne H30TEPMHUYECKOrO Mporecca (PEKOMEHIOBAHO HCHOJIb30BAaHUE
1udpoBoii 1abopaTopun).

N3ydeHune n30X0pHOro mporecca.

N3yuenue nzobapHOro mporecca.

[IpoBepka ypaBHEHUSI COCTOSIHHUSL.

Tema 2. Tepmoounamuxa. Tennoevie mauiunol.

Tepmonunamuueckass (T[[) cucrema. 3agaHue BHEIIHUX YCIOBUW A
TEPMOJIMHAMHUYECKONU CHUCTEMBbI. BHEelIHNe U BHyTpeHHUE napamerpsl. [lapameTpsl
TEPMOJIMHAMMUYECKOW CHUCTEMbI KaK CPEIHUE 3HAYEHHUS BEJIMYUH, OMHUCHIBAIOIIMX
€€ COCTOSIHHE Ha MUKPOCKOITMYECKOM YPOBHE.



HyneBoe Hawano tepmoanHamMuku. (CaMONpOW3BOJIBHAS — pelaKcalus
TEPMOJUHAMHYECKON CUCTEMBI K TEINIIOBOMY PaBHOBECHIO.

Mopenp HI€anpHOTO ra3a B TEPMOJMHAMHUKE — CHCTEMa YPaBHEHHM:
ypaBHeHue MenneneeBa—Knaneipona u BbIpaXE€HHE [JI1 BHYTPEHHEHW JHEPIUHU.
VYcnoBrs MPUMEHUMOCTH 3TOW MOJENMU: HU3Kash KOHLEHTPALMS YacTHI], BHICOKHE
TEeMIEpaTypbl. BeipaxkeHue 11l BHYTPEHHEW HEPTUHA OJHOATOMHOIO HJICAJIBHOTO
rasa.

KBazucrarnyeckne U HeCTaTUYECKHE MPOLIECCHI.

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

Teruonepenaua  kak  cnoco0  W3MEHEHUsT  BHYTPEHHEH  SHEPIUH
TEPMOJIMHAMHYECKOW  cucTeMbl 0e3  coBepuieHust paboThl. KoHBekus,
TEIIONPOBOHOCTD, U3IyYEHHUE.

KomnyectBo Temnorsl. Temno€MKOCTh Tena. YAelbHAas M MOJSpHas
TEINIOEMKOCTH BENIECTBA. YpaBHeHHME Maliepa. YaenbHas TEIUIOTAa CrOpaHUs
ToruiiBa. Pacuér komMuecTBa TEIIOTHI mpu Temionepenaye. I[lonarue o0
aauabaTHOM ITpoIiecce.

IlepBblii 3aKOH TepMOAWMHAMHUKHA. BHyTpeHHsAs odHeprusa. KomnuuecTtso
TEIUIOTBI W paboTa Kak Mepbl M3MEHEHUS  BHYTPEHHEH  SHEpruu
TEPMOIMHAMHYECKOU CHCTEMBI.

Bropoil 3ak0OH TEpMOAMHAMHMKHM JUIsI PABHOBECHBIX ITPOLIECCOB: 4Yepes
3alaHHO€ PAaBHOBECHOE COCTOSIHUE TEPMOJUHAMUYECKOM CHCTEMBI MPOXOJHUT
eMHCTBEHHAas aaradara. AOCOIIOTHAS TeMIlepaTypa.

Bropoii 3akoH TEpMOJMHAMUKHM i1  HEPAaBHOBECHBIX  MPOLIECCOB:
HEBO3MOKHO IIepeaaTh TEIIOTY OT O0siee XO0JI0JHOro Tena K 0osiee HarpeTomy 0e3
komriencanuu (Knaysuyc). HeoGpaTumMocTh NpUPOIHBIX MTPOIIECCOB.

[TpuHumer nectBus TeruioBbix MamuH. KIT/I.

MaxkcumansHoe 3Hauenue KIIJ. [ukin Kapno.

DKOJIOTUYECKHUE ACTIEKTHI MCIOJIB30BAHUS TEIUIOBBIX ABUraTeinei. TemioBoe
3arpsi3HEHUE OKPYKAIOIIEH Cpe/ibl.

TexHuuecknue yCTpOCTBA U TEXHOJOTMYECKHE IPOLIECCHl: XOJIOAWIbHHUK,
KOHIUIIMOHEp, NMU3ENIbHBIA W KapOIOpAaTOpHBIA ABUTATENd, MapoBas TypOuWHA,
MOJIyYEHUE CBEPXHU3KHUX TEMIEPATYP, YTHIM3ALUS «TEIUIOBBIX» OTXOJOB C
MCIIOJIb30BaHUEM TEIUIOBOTO HAcoca, yTUIN3aUs OMOOPraHMYeCKOro TOIIMBA TS
BBIPAOOTKHU «TETUIOBON» U 3JIEKTPOIHEPIHUH.

Hemoncmpayuu.

W3MeHeHune TeMiiepatypsl pH aauadaTH4eckoM pacuIupeHuH.

Bo3nymHoe orauso.

CpaBHEHHE yIENbHBIX TEIUIOEMKOCTEN BEIIECTB.



Crioco0Ob1 M3MEHEHUsI BHYTPEHHEH YHEPTUH.

HccnenoBanue aqnabaTHOrO mpolecca.

KommnbroTepHbie MOAEIH TETUIOBBIX JIBUTATENICH.

Yuenuueckuit 3xcnepumenm, nabopamopnuie padbomaoi, RPAKMUKYM.

N3mepeHne ynenbHOU TEIIOEMKOCTH.

HccnenoBanre mpoIecca OCTHIBAHUS BEIIECTBA.

HccnenoBanue aqnadaTHOro Npouecca.

N3ydenne B3aMMOCBSA3M HSHEPIUM MEKMOJICKYJISIPHOTO B3aUMOJICHCTBUS U
TeMIepaTypbl KUTIEHUS dKUJTKOCTEH.

Tema 3. Azpecammnvie cocmosanus eeuiecmea. Dazosvie nepexoowl.

[TapooGpazoBanue u kKoHAeHcalus. VMcnapenue u kuneHuwe. Y eiabHas
TEIJI0Ta MapooOpa3oBaHUsI.

HacelllieHHBIE W HEHACBHINIEHHbIE mnapbl. KauecTBEHHas 3aBHUCHMOCTh
MJIOTHOCTH U JABJICHUSI HACBIIICHHOTO Tapa OT TEMIIEPaTyphl, UX HE3aBUCUMOCTh
OT 00bEMa HACBIIIEHHOTO Mapa. 3aBUCUMOCTb TEMIIEPaTypbl KUTICHUS OT JaBJICHUS
B KUJIKOCTH.

BnaxxnocTh Bo3myxa. AGCOJIIOTHAS U OTHOCUTEIbHAS BIaYKHOCTb.

Teépnoe Teno. Kpucramnmuyeckue u amopdubie Tena. AHU30TPONHS CBOMCTB
KpuctauioB. [lnaBneHue u Kpuctamiuzanus. YaejlbHas TEIJIOTa IUIABJICHUS.
Cyb6mumarusi.

Hedopmanmu tBEpOTO Tena. Pactsokenue u cxxarue. Caur. Moayns FOHra.
[Ipenen ynpyrux nedopmaruid.

TeroBoe paciupeHue KUAKOCTEH U TBEPABIX Te, 00bEMHOE M JMHEHHOE
pacupenre. AHTapMOHHM3M TEIUJIOBBIX KOJIeOaHMI YaCTHUIl BEIIECTBA KaK MPUYHHA
TEIJIOBOTO paclIvpeHus Tell (Ha KaueCTBEHHOM YPOBHE).

[IpeoOpa3zoBanue 3HEpPrUM B (pa30BbIX NMEPEX0OIAX.

YpaBHeHuUE TEII0BOTO OanaHca.

[ToBepxHocTtHOe HaTspKeHHE. Kod(phuImeHT MOBEPXHOCTHOTO HATSHKCHHUS.
Kanmmuiapasie sBinenus. J[aBneHne noa UCKPUBIEHHON ITOBEPXHOCTBIO KUIKOCTH.
®opmyia Jlaruiaca.

TexHuyeckre yCTpPOMCTBA U TEXHOJOTMYECKUE TIPOILIECCHI:  KHUIKHUE
KPHUCTaJLIbl, COBPEMEHHBIE MAaTEpUAIbI.

JHemoncmpayuu.

TerioBoe pacipeHue.

CBoiiCTBa HACHIIIEHHBIX MTAPOB.

Kunenune. Kunenue npu noHW>KEHHOM JaBJICHUU.

N3mepeHre cuiibl TOBEPXHOCTHOTO HATSKEHMUS.

OMNBITHI C MBUTBHBIMU TJIEHKAMM.

CmauuBaHme.



Kanumisipabie siBneHusl.

Mo e HEHbIOTOHOBCKOM KHUJIKOCTH.

CriocoObI M3MepeHus BIAKHOCTH.

HccnenoBanrie HArpeBaHus U IJIABJICHUS KPUCTAJUIMYECKOTO BEIIECTBA.

Buaer nepopmarmii.

HaoGmronenue manbix qedopmarui.

Yuenuueckuit 3xcnepumenm, nabopamopnuie padbomaoi, RPAKMUKYM.

N3ydeHne 3akOHOMEPHOCTEN UCTIAPEHUS )KUIAKOCTEN.

N3mepeHne yaenbHOM TENIOTHI IIJIABJICHUS JIbJA.

M3ydeHne CBOMCTB HACBIIEHHBIX ITAPOB.

N3mepenne aOCOMIOTHON BIAXHOCTH BO3/AyXa M OIIEHKAa MAacChl MapoB B
TIOMEILICHUH.

N3mepenne kordduiireHTa HOBEpXHOCTHOTO HATSKEHUS.

N3mepenue moayns FOHra.

HccnegoBanue 3aBUCMMOCTM  JeopMalud  pe3MHOBOro oOpasma  oT
MPUJIOKEHHOW K HEMY CHJIBI.

Paznen 4. JiexkTpoauHaMuKaA.

Tema 1. dnexmpuueckoe noJe.

DIeKTpr3almsl Tell U €€ MPOSBICHHS. OJICKTPUUECKHAN 3apan. [Ba Buaa
ANEKTpUYECKUX 3apsAnoB. [IpOBOOHWKHM, MAUAIEKTPUKH U MOJYIPOBOJIHUKH.
DJIeMEHTapHbIM  3JIEKTPUYECKUA 3apsifl. 3aKOH COXPAHEHHUs SIEKTPUYECKOTO
3apsna.

B3aumoneiictBue 3apsanoB. Todeunsie 3apsabl. 3akoH Kynona.

DnekTpudeckoe noJie. Ero neiicTBre Ha 3IEKTPUUYECKHE 3apsiibl.

Hampsoxk€anocts  anexTpudeckoro  mons.  [IpoOubrit  3apsin.  Jlunuwm
HaIPsHKEHHOCTH JIEKTPUUECKOTO Mojsl. OHOPOIHOE NEKTPUUECKOE MOJIE.

[ToTeHUIHAIBHOCTh 3JIEKTPOCTATHYECKOTrO MOJs. Pa3HOCTh MOTEHIMANIOB H
HarnpspbkeHne. [loTeHimanbHas sSHeprus 3apsiga B AJIEKTPOCTATUYECKOM MOJIE.
[ToreHuman snekTpocTaTuyeckoro noiist. CBs3b HANPSKEHHOCTH TOJIS U Pa3HOCTU
MOTEHIIUAJIOB JIJI1  DJIEKTPOCTATHUYECKOTO TMOoJid (KaKk OJHOPOJHOTO, TakK U
HEOJIHOPOJTHOTO).

[TpuHIMII CynIEPIIO3ULIUN FJIEKTPUUECKUX TTOJIEH.

[Tone Ttoueunoro 3apsima. [lome paBHOMepHO 3apspkeHHO# cdepsl. [lome
PaBHOMEPHO 3apsHKEHHOTO Mo 00bEéMy mmapa. [losme paBHOMEpHO 3apsHKEHHOU
OeCKOHEYHOW TUTOCKOCTU. KapTuHbl JMHUN HANpsHKEHHOCTH OSTUX TOJEH W
AKBHUITOTECHIIMAIHHBIX TOBEPXHOCTEH.

[IpOBOIHUKH B 3JIEKTPOCTATHUUECKOM I10JIE. Y CJIOBHE PABHOBECHS 3aPAIOB.

JM3IIeKTprKu B DJIEKTPOCTATUYECKOM ToJIE. Jwusnexrpruueckas
MIPOHUILIAEMOCTh BEIIECTBA.



KoHaeHcaTop. DIeKTpOEMKOCTh KOHJAEHCATOpa. DIEKTPOEMKOCThH IIOCKOTO
KOHJIEHCATOpA.

[TapannensHOE coenMHEHNE KOHIEHCATOPOB. [locienoBarenbHOe COEqMHEHNE
KOHJICHCAaTOPOB.

OHeprus 3apsyKEHHOT0 KOHJIEHCATOopa.

JIBrmxkeHHE 3apsyKEHHOM YaCTHUIIBI B OHOPOIHOM 3JIEKTPUYECKOM IIOJIE.

TexHuyeckne yCTpOHMCTBA M TEXHOJIOTMYECKHUE TIPOLECCHI: 3JIEKTPOCKOI,
AIIEKTPOMETpP, DOJEKTPOCTAaTHUECKas 3allluTa, 3a3€MJICHHE DSIEKTPONPHOOpPOB,
KOHJIeHCaTOpbI, reHepaTop Ban ne ['paada.

Hemoncmpayuu.

Y CTpONCTBO ¥ IPUHIUII JIEUCTBUS DIIEKTPOMETPA.

DJIEKTPUUECKOE T0JIE 3aPSIKEHHBIX IIAPUKOB.

DJIEKTPUYECKOE TOJIE ABYX 3aPSKEHHBIX IJTACTHH.

Mopnensb anektpocTaTudeckoro reneparopa (Ban ne ['paada).

[IpOBOAHUKH B DIEKTPUYECKOM MOJIE.

DIIEKTPOCTATUYECKAS 3aIUTA.

Y CTpOUCTBO U IEUCTBUE KOHJICHCATOPA MOCTOSTHHOW 1 IEPEMEHHON EMKOCTH.

3aBUCUMOCTh  3JIEKTPOEMKOCTH IUIOCKOTO KOHJAEHcATopa OT IUIOLIAau
IJIACTUH, PACCTOSHUSA MEXKIY HUMH U JUAJIEKTPUYECKON TPOHULIAEMOCTH.

DHeprus 31eKTPUUYECKOr0 MOJIs 3apsSKEHHOTO KOHJIEHCATOPA.

3apsaKa U pa3psika KOHIEHCATOpa YepPE3 PE3UCTOP.

Yuenuueckuit 3xcnepumenm, nadopamopnuie padbomaol, RPAKMUKYM.

OueHka cui B3auMOAEHCTBUS 3aPSKEHHBIX TETT.

Hab6nronenue npeBpailieHrs SHEPTUH 3apSXKEHHOTO KOHJIEHCATOPa B YHEPTHUIO
W3JIyYEHHUS CBETOANOA.

N3ydeHune npoTekanus TOKA B LIENHU, COAEPKAIIECH KOHAEHCATOP.

Pacnipenenenue pa3HOCTH MTOTEHIIMAJIOB (HampsKEeHMsT) pu
MIOCJIEIOBATEILHOM COCIMHEHUH KOHJIEHCATOPOB.

HccnenoBanue paspsiia KOHAEHCATOPA YEPE3 PESUCTOP.

Tema 2. Ilocmosanublil I1eKmpuuecKuil mok.

Cuna toka. [TocTOSHHBIN TOK.

VYcioBusl CymecTBOBaHUS MTOCTOSSHHOTO AJIEKTPUYECKOTO TOKA. McTOUHMKM
toka. Hanpsikenue U u D1C é.

3akon OMa Jy1s yyacTka 1enu.

DIIEKTPUYECKOE CONIPOTHUBJIEHUE. 3aBUCUMOCTh COIPOTHUBJIEHUS
OJHOPOJHOTO MNPOBOAHWKA OT €ro JUIMHBI WU IUIOMIAAX MHONEPEYHOIO0 CEUCHUS.
Y nenpHOE COMPOTUBIICHUE BEIIECTBRA.

[TocnenoBaTenbHOE, NApAIIIENBHOE, CMEIIAHHOE COCIMHEHHUE MMPOBOIHUKOB.
Pacuért pazBeTBn€HHBIX dekTpuueckux nemnei. [Ipasmia Kupxroda.



PaGoTa sanexTpudeckoro Toka. 3akon Jlxoyns—JIenna.

MOIIHOCTh 3JIEKTPUYECKOro TOKa. TemioBas MOIIHOCTb, BbIIEIseMas Ha
pe3ucrope.

OJIC u BHYTpEHHEE CONPOTUBJICHUWE HCTOYHMKA TOKa. 3akoH Owma mid
MOJTHOW (3aMKHYTOM) AJIEKTPUYECKOW Iienu. MOIIHOCTh HMCTOYHMKA TOKA.
KopoTtkoe 3aMbikanue.

KoHaeHcaTop B Lienu MOCTOSIHHOTO TOKa.

TexHuyeckre yCTpPOMCTBA W TEXHOJOTHYECKHME TIPOLIECCHI: aMIIEPMETD,
BOJIBTMETP, PEOCTAT, CYETUUK IIIEKTPUUECKON IHEPTUU.

Hemoncmpayuu.

W3mepeHne CUilbl TOKa U HATIPSKEHUS.

HccnenoBanne 3aBUCUMOCTU CHJIbI TOKA OT HAIpPSHKEHUS I PE3UCTOPA,
JIaMITbl HaKaJIMBAHUS U CBETOUO/A.

3aBUCUMOCTh COMPOTUBIICHUS HWJIMHAPUYECKUX MPOBOJHUKOB OT JJIMHBI,
IJIOIIA TN TTONIEPEYHOTO CEUYEHUS U MaTepuaa.

HccnenoBanue 3aBUCUMOCTH CHJIBI TOKA OT COMPOTHUBIIEHUS TTPU TOCTOSIHHOM
HaIpsHKEHUU.

[Ipsamoe n3mepenne D/1C. KopoTkoe 3aMbIKaHUE TAIIBBAHUYECKOTO JIEMEHTA
1 OIIEHKAa BHYTPEHHETO COMPOTUBIICHHUS.

CniocoObI coeTMHeHHsI ICTOUYHUKOB Toka, J/]C Oartapeii.

HccnegoBanue pa3HOCTH MOTEHUIMAJIOB MEXIY IMOJIOCAMU MCTOYHUKA TOKA
OT CWJIbI TOKA B IIEIH.

Yuenuueckuit 3xcnepumenm, nadopamopnuie padbomaol, RPAKMUKYM.

HccnenoBanre CMEIIAHHOTO COEIUMHEHUS PE3UCTOPOB.

N3mepeHne y1eabHOro CONPOTUBRIIEHNS IPOBOIHUKOB.

HccnegoBanue 3aBUCUMOCTH CHJIBI TOKAa OT HANpSOKEHUS JUIA  JIaMIIbI
HaKaJIMBaHUSI.

VYBenuuenue npezena u3MepeHus amnepMeTpa (BoJbTMETPa).

N3mepenune D/1C v BHYTPEHHETO COMPOTUBIICHUSI ICTOYHHUKA TOKA.

Uccnenosanue 3aBucumoctd IJIC raibBaHUUECKOrO 3JIEMEHTa OT BPEMEHU
IPU KOPOTKOM 3aMbIKAHUH.

HccnenoBanue pa3HOCTH MOTEHIMAIOB MEXKY IMOJIOCAMU MCTOYHUKA TOKA
OT CWJIbI TOKA B IIEIH.

HccnenoBanre 3aBUCMMOCTH TIOJIE3HOW MOITHOCTH MCTOYHUKA TOKA OT CHJIbI
TOKa.

Tema 3. Toku 6 paznuunsix cpeoax.

DneKTpuueckass MPOBOJAMMOCTh  PA3NIUYHBIX  BEHIECTB.  DJIEKTPOHHAs
MPOBOAMMOCTb TBEPIBIX METAIJIOB. 3aBUCUMOCTb COMPOTHUBJIEHUS METAIIIOB OT
Temmnepatypbl. CBEpXIPOBOIUMOCTb.



OnexTpudecKkuid TOK B BakyyMe. CBOKCTBA 3J1€KTPOHHBIX ITyYKOB.

[TomynpoBOIHUKH. CobcTBeHHas U npUMecHas IIPOBOJIUMOCTh
MOJIyIIpOBOJHUKOB. CBoiicTBa p—N-niepexonaa. [1omynpoBoIHUKOBBIE TPUOOPBHI.

DJIEKTPUYECKUM TOK B JJIEKTPOJIUTAX. INEKTPOIUTHYECKAS JUCCOLMALMS.
OnekTpou3. 3akoHbl Dapajes A FACKTPOIIU3a.

DJNeKTpUYeCKUid TOK B ra3zax. CaMOCTOSITEIbHBIA M HECAMOCTOSTEIbHBIN
paspsa. PazmuyHble TUIIBI CAMOCTOSTENBHOTO pa3pana. Monnus. [1nazma.

TexHuyeckue yCTpOWCTBA M NIPAKTHYECKOE ITPUMEHEHHE: Tra30paspsaHble
JaMIbl, BJEKTPOHHO-Ty4eBas TpyOKa, MOJYHIPOBOJHUKOBBIE MTPHOOPHI: AHOJ,
TpaH3UCTOp, (POTOAMOJN, CBETOJMOM, TalbBaHHWKA, padUHUPOBAHUE MEJH,
BBIIIJIABKA aJTIOMUHUS, SJIEKTPOHHAsE MUKPOCKOTIHSI.

Jemoncmpayuu.

3aBUCUMOCTB COITPOTUBIICHUS METAJNIOB OT TEMIIEPATYPHI.

[IpOBOIMMOCTB RJIEKTPOIUTOB.

3akoHsl 2stekTponuza dapanest.

W ckpoBoii pa3psas ¥ NpOBOAUMOCTD BO3/1yXa.

CpaBHEHHE TPOBOJUMOCTH METAJIJIOB U MOJTYTPOBOJIHUKOB.

OAHOCTOPOHHSS MPOBOAUMOCTD TUO/IA.

Yuenuueckuit a3kcnepumenm, nabopamopnuie padbomaoi, npaKmuKym.

HaOGmronenue snextpousa.

W3mepenue 3apsiaa OJHOBAJIEHTHOTO HOHA.

HccnegoBanne  3aBUCMMOCTH  COINPOTHUBIICHHS  TEPMOpE3UCTOpa  OT
TEMIEPATYPHI.

CHsiTHE BOJIBT-aMIIEPHON XapaKTEPUCTUKH JUOAA.

Pu3n4ecKuil MPaAKTUKYM.

Crioco0bl n3MepeHust GU3NYECKUX BEJIIMYMH C UCIOJIb30BAHUEM aHAJIOTOBBIX
U IUPPOBBIX U3MEPUTETBHBIX MPUOOPOB U KOMITBIOTEPHBIX AATUUKOBBIX CHUCTEM.
AOGCOIIIOTHBIE U OTHOCUTENbHBIE MOTPEITHOCTH U3MEPEHUN (PU3NYECKUX BEIHYMH.
OueHka rpaHul NOTPEIIHOCTEN.

[IpoBeneHne KOCBEHHBIX M3MEPEHHMM, MCCICAOBAHUNA  3aBHCUMOCTEMN
¢u3nUecKnX BEIUMYHMH, TPOBEpPKA MPEIJIOKEHHBIX THUMOoTe3 (BbIOOp W3 pador,
OMHMCAHHBIX B  TEMAaTUYECKUX  pazlenax «YUEHHYECKHH  HKCIEPUMEHT,
nabopaTopHbIe PabOTHI, TPAKTUKYM).

MexnpeaMeTHbIe CBA3H.

WNzyuenne kypca ¢usuku yriyonénHoro ypoBHs B 10 kiacce
OCYUIECTBJISIETCSL ¢ YUETOM COJIEPKATENbHBIX MEXKIPEIMETHBIX CBS3E€H ¢ KypcaMu
MaTE€MaTUKH, OMOJIOTHH, XUMHUU, T€OrpaQUU U TEXHOJIOTHH.

Meosicnpeomemnule nOHAMUA, CEAZAHHBIE C U3YYEHUEM MEN 0008 HAYUHO20
no3HanuA: sBICHUE, Hay4yHBIM (akT, runore3a, Quanyeckas BeJIMYMHA, 3aKOH,



Teopusi, HaONIOJICHHUE, SKCIEPUMEHT, MOJAEIUPOBAHUE, MOJAEIb, H3MEpPEHUE,
HOTPEIIHOCTY U3MEPEHUil, N3MepUTeIbHbIE TPUOOPHI, IH(ppoBas J1adopaToOpHs.

Mamemamuka: pelieHue CcUCTeMbl YypaBHeHHH. Jlunednas QyHKuus,
napaboia, runepoona, ux rpaduku U cBoiicTBa. TpuroHomeTpudeckue (QyHKIUH:
CHHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHUYECKOE TOKIECTBO.
BekTophl ¥ UX MPOEKIMK HA OCH KOOPJMHAT, CJIOKEHHE BEKTOPOB.

Buonozcua: mexanuyeckoe ABIKEHHE B KUBOU mpupoje, 1uddysus, ocMoc,
TEIUI0O0OMEH JKMBBIX OPraHU3MOB, TEIJIOBOE 3arpsi3HEHHE OKPY’KaIoLIeH Ccpeipl,
yTUIU3alusg OHMOOPTraHMYECKOro TOIUIMBAa JUISl BBIPAOOTKM «TEIJIOBOM» H
AIIEKTPOIHEPT U, TIOBEPXHOCTHOE HATSKEHUE U KAlUJUISIPHBIC SIBIICHUS B TIPUPOJIE,
AIIEKTPUUYECKUE SIBIICHUS B )KUBOU MPUPOJIE.

Xumuna: TUCKPETHOE CTPOCHHE BEIECTBA, CTPOCHHE ATOMOB U MOJIEKYIL,
MOJIb BEILECTBA, MOJISIPHAs Macca, MOJTy4YeHHE HAHOMATepHUasoB, TEIJIOBbIE
CBOMCTBA TBEPABIX TN, KUIKOCTEH U Ta30B, KUIAKUE KPUCTAIUIBI, JIEKTPHUIECKHE
CBOMCTBAa METAJLJIOB, SJEKTPOIUTHYECKAs TUCCOLMALINSA, TaIbBaHUKA, HJIEKTPOHHAS
MHUKPOCKOIIHSL.

TI'eozpaghus: BnaxxHocTh BO3yXa, BETPhl, 0apoOMeETp, TEPMOMETP.

Texnonozua: npeodOpa3oBaHue ABMKCHUN C MCIOJIb30BAaHUEM MEXAaHU3MOB,
y4€T CyXOro M OKHUAKOTO TPEHHs B TEXHUKE, CTATUYECKHE KOHCTPYKIIMH
(KpOHIITEHH, peméTryaThle KOHCTPYKIIMH), WCIOJb30BaHNE 3aKOHOB COXPAaHEHUS
MEXaHUKH B TEXHUKE (TUPOCKON, BOJAOMET U JPYTHUE), JABUTATEIb BHYTPEHHETO
CropaHus, napoBas TypOuHa, ObITOBOM XOJOIMIBHUK, KOHIULMOHEP, TEXHOJIOTUU
MOJly4YeHUs COBPEMEHHBIX MaTepuajoB, B TOM YHCIE HaHOMATEpUAIOB, U
HAHOTEXHOJIOTUH, 3JEKTPOCTaTHUECKas 3allUTa, 3a3eMJICHHE 3JIEKTPONpUOOpOB,
ra3opaspsaHble JJAMITbI, TOJTYIPOBOHUKOBBIE TIPUOOPHI, TAIbBAHUKA.

11 KITACC

Paznen 4. DiekTpoaAuHAMMKA.

Tema 4. Maznummnoe noe.

B3auMojieiicTBE€ TIOCTOSHHBIX MArHMTOB U TMPOBOJHUKOB C TOKOM.
MarautHoe mnosne. Bexkrop MarHuTHOM uWHAYKUMH. [IpuHOMD cynepro3uuuu
MAarHUTHBIX NOJIEN. JIMHUM MarHUTHOM MHIIYKIMH.

MarnutHoe 1oJie MPOBOJHUKA C TOKOM (TIPSIMOTO MPOBOJHUKA, KATYIIKU U
KpyroBoro Butka). OnsIT Jpcreaa.

Cuna Amnepa, e€ HanTpaBJICHUE U MOYJIb.

Cuna Jlopenua, e€ HanpaBICHUE U MOYJb. J[BUKEHUE 3apSKEHHON YaACTUILIBI
B OJJHOPOJHOM MarHuTHOM MoJje. Pabota cunbl JlopeHia.

MarunuTtHoe nosie B BemecTBe. @eppoOMarHeTUKy, napa- u JuaMarHeTHKHU.



TexHuueckne yCTPOMCTBA M TEXHOJOTHUYECKUE IMPOLECCHl: NPUMEHEHHE
MOCTOSIHHBIX MarHuTOB, AIIEKTPOMAarHUTOB, TeCTepP-MYJIbTUMETD,
ANEKTPOJBUTATEND SIKOOU, YCKOPUTEIH 3JIEMEHTAPHBIX YACTHII.

Hemoncmpayuu.

KaptnHa  nuHWMA  WMHAYKOMA ~ MarHUTHOTO — IOJIA  MOJOCOBOTO U
MOJKOBOOOPA3HOIO MOCTOSIHHBIX MAarHUTOB.

KapTtuna 1MHMI MarHUTHOM MHAYKIWU TTOJIS ITMHHOTO MPSAMOTO MPOBOIHHUKA
Y 3aMKHYTOT'O KOJBLIEBOTO MPOBOJHUKA, KATYIIKH C TOKOM.

B3anmonenicTBue AByX IPOBOJAHUKOB C TOKOM.

Cuiia Amrnepa.

JenctBue cuibl JIopeHia Ha MOHBI AJIEKTPOJIUTA.

Hab6mronenue nBr>xeHUs MMydka 3JIEKTPOHOB B MArHUTHOM TTOJIE.

[TpuHuun JEUCTBHS 3JIEKTPOU3MEPUTEIILHOTO pubopa
MAarHUTOIEKTPUIECKOU CUCTEMBI.

Yuenuueckuii sxcnepumenm, nabopamopnuie pabomot, npaKmukKym.

HccenenoBanre MarHUTHOT'O MOJISI IOCTOSIHHBIX MArHUTOB.

HccnenoBanue CBOMCTB eppOMArHETHKOB.

HccnenoBanue neMCTBUS TOCTOSHHOIO MAarHUTa Ha PaMKYy C TOKOM.

N3mepenne cuitbl Amriepa.

M3ydeHne 3aBUCUMOCTH CHJIbI AMIIEPA OT CHIIBI TOKA.

OnpeneneHne MAarHUTHOM MHIYKIIMA HA OCHOBE U3MEPEHUS CUIJIbI AMIIEpA.

Tema 5. Inexkmpomaznumnasn uHOyKuusi.

SIBiieHME 3NEKTPOMArHUTHOM MHAYKIUU. [loTOK BEKkTOpa MarHUTHOU
uHaykiuu. OJIC uHAYKUMH. 3aKOH JJIEKTPOMAarHUTHOM uWHAyKIuu PDapajes.
Buxpesoe snektpuueckoe nosue. Toku Dyko.

OJIC uHAYKIMM B MPOBOJHUKE, NBMXKYLIEMCS B OJHOPOJHOM MarHUTHOM
ToJIE.

[IpaBuino JleHna.

NunyktuBHOCTh. KaTyllika WHIYKTUBHOCTM B IEMNU IOCTOSSHHOIO TOKA.
SABnenue camonnaykunu. J/1C camonHIyKIUY.

DHeprus MarHUTHOTO TOJISI KATYIIKU C TOKOM.

DIEeKTPOMarHUTHOE TOJIE.

TexHuueckne YCTpOWCTBA M TEXHOJOTHMYECKUE NPOLECCHI: MHAYKIHOHHAS
1I€4b, COJICHOMU/I, 3aIUTa OT JICKTPU3ALMNU TEJI IPU ABUKEHUU B MArHUTHOM I10JI€
3emun.

JHemoncmpayuu.

Hab6nronenue siBiieHUs 2JIEKTPOMAarHUTHOW WHTYKITHH.

UccnenoBanne 3aBucumoctd JJIC MHAYKIMM OT CKOPOCTH W3MEHEHHS
MarHUuTHOTO MOTOKA.



IIpaBuino JleHna.

[TameHrie MarHuTa B aJllOMUHUEBOM (MEIHOM) TpyOe.

SIBneHre cCaMOUHIYKIIUH.

Uccnenosanne 3apucumoctd J/JC caMOMHAYKIMH OT CKOPOCTH M3MEHEHUS
CHUJIBI TOKA B LICTIH.

Yuenuueckuii 3xcnepumenm, nabopamopnuie padomasl, nPAKMUKYM.

HccnenoBanue sIBICHUS 3JIEKTPOMArHUTHON UHYKIIUH.

Onpenenenne HHAYKIUNA BUXPEBOTO MArHUTHOTO TOJIS.

HccnenoBanre sIBICHUS CAMOUHAYKIIWH.

COopka MoJIeNIH 3JIEKTPOMAarHUTHOTO TeHepaTopa.

Pa3nen 5. Kosie0anus v BOJIHBI.

Tema 1. Mexanuueckue Konebdanus.

Konebarenbnas cuctema. CBOOOHBIE KOJIEOAHUSI.

IMapmonunueckue konedbanusi. Kunemarnueckoe M JUHAMHYECKOE OMHUCAHMUE.
DHepreTUuecKoe ONMHUCAHHUE (3aKOH COXPAHEHMsI MEXaHUYECKOW 3Hepruu). BeiBoa
JTUHAMUYECKOTO OMUCAHUSI TAPMOHUYECKUX KOJEOAHUM M3 UX DHEPreTUUYECKOTO U
KMHEMAaTUYECKOTO OTTUCAHUS.

Amvmuntyna u ¢daza xosnebanuid. CBsi3b aMIUTUTYAbl KOJEOAHUU HCXOIHOU
BEJIMYUHBI C aMIUTUTYIaMU KOJIeOaHHi €€ CKOPOCTH M YCKOPEHUSI.

Ilepuon u uactora koneOanuid. Ilepumon ManbiX CBOOOJHBIX KoJieOaHUI
MaTeMaTudeckoro wmastHuka. [lepuoa cBOOOMHBIX KoJieOaHUN MPYKUHHOTO
MasITHUKA.

[TonsiTue o 3aryxaromux Kojebanusx. BeiHy»)aeHHbIe KoeOanus. Pezonanc.
PezonancHas kpuBas. BiusHue 3aryxaHus Ha BHUI PE30HAHCHOW KPHUBOW.
ABTOKOJICOaHUSI.

TexHuyeckue yCTpOMCTBA U TEXHOJOTMYECKUE MPOILIECChl: METPOHOM, Yachl,
KaydeJil, My3bIKaJbHbIE HHCTPYMEHTHI, ceiicMorpad.

Hemoncmpayuu.

3anuck KoaebaTeIbHOTO ABMKECHUS.

HaOnronenune He3aBUCUMOCTH MEPUOJIa MAJTbIX KOJIEOaHUM Tpy3a Ha HUTH OT
aAMILTUTYTBI.

HccnenoBanue 3aTyxaromuyx KojieOaHU 1 3aBUCUMOCTH ITEPHO/1a CBOOOTHBIX
KOJIeOaHMI OT COMPOTUBIICHHUS.

UccnenoBanue kojebaHWii Trpy3a Ha MAacCCHBHOM TNPYXHHE C LEJBIO
dbopMupoBaHUS MPEACTABICHUN 00 MICATbHON MOJIETH IPYKUHHOTO MasiTHUKA.

3aKOH COXpaHEHUS DHEPTUH NPU KOJeOaAHUIX TPy3a Ha TIPYKHUHE.

HccnenoBaHue BoIHYKIECHHBIX KOJICOAHUIH.

HaOmronenue pezonanca.

Yuenuueckuii akcnepumenm, nabopamopnuie padbomal, nPAKmMuKym.



W3mepenne mnepuoga CBOOOAHBIX KOJNEOAHWN HHUTSAHOTO W MPYKHMHHOTO
MasiTHUKOB.

N3yyeHune 3aKOHOB ABMKEHUS Tella B X0JI€ KOJIEOaHUI Ha yIIPYroM MOJBECE.

N3yyeHue ABUKEHUS HUTSAHOTO MasiTHUKA.

[Tpeobpa3zoBanue 3HEPTUHN B IPYKUHHOM MasITHUKE.

HccnenoBanue yObIBaHUS aMILIUTYbI 3aTYXaOMIMX KOJICOAHUH.

HccnenoBanue BoIHYKICHHBIX KOJIEOAHUIA.

Tema 2. Dnekmpomaznumnole KoneoOanus.

KoneOarenbHubiii KOHTYp. CBOOOAHBIE AJIEKTPOMArHUTHBIE KOJIEOAHUS B
uaeanbHOM KosiebareabHOM KOHType. ®Popmyna Tomcona. CBA3b aMILTUTYIbI
3aps/ia KOHAEHCATopa ¢ aMIUIMTYI0M CHIIbI TOKa B KOJIEOAaTEIbHOM KOHTYPE.

3aKOH COXpaHEHHUS SHEPTUU B HJI€ATIbHOM KOJIEOaTEIbHOM KOHTYPE.

3aTyxaromme 3JIEKTPOMArHUTHBIE KoJieOaHusl. BrinyxeHHbIe
AIIEKTPOMATHUTHBIE KOJIEOaHUS.

IlepemeHHBI TOK. MOIIHOCTE IEPEMEHHOIO TOKA. AMIUIUTYAHOE H
JNEUCTBYIOIEE 3HAUCHHE CHJIBI TOKAa W HaIpsDKEHWs MpU pa3inudHou dopme
3aBUCUMOCTH IIEPEMEHHOIO TOKA OT BPEMEHH.

CunyconIanbHbId NEPEMEHHBIA TOK. Pe3MCTOp, KOHAEHCATOp M KaTylIKa
MHIYKTUBHOCTH B LIEMH CUHYCOMJAIBHOIO NEPEMEHHOIO TOKAa. PE30HAHC TOKOB.
Pe3onanc HanpsikeHui.

UNneanwubiii  Tpancopmartop. IlpoumsBoncTBo, mnepegada U moTpeOIeHUE
ANEKTPUYECKON SJHEPTUH.

OKOJIOTUYECKUE PHUCKU TMpU NPOU3BOACTBE JIIEKTpod3Hepruu. KynbTypa
UCIIOJIb30BAHUS JIEKTPOIHEPTUU B IIOBCETHEBHOM KU3HHU.

TexHu4yeckre yCTpOWCTBA M TEXHOJOTMYECKHE IPOLECCHI: JJIEKTPUYECKHUM
3BOHOK, I'€HEPATOp NEPEMEHHOT0 TOKA, JTUHUU JJIEKTpoIepeaay.

Hemoncmpayuu.

CB0OOHBIE 2TIEKTPOMArHUTHBIE KOJICOAHHUS.

3aBUCUMOCTb YaCTOThI CBOOOIHBIX KOJIEOAHUIN OT MHIYKTUBHOCTH U EMKOCTH
KOHTYpa.

OcumsuiorpaMmbl AIEKTPOMAarHUTHBIX KOJICOaHUH.

['eneparop HE3aTyXarOUIMX 3JIEKTPOMArHUTHBIX KOJICOaHUM.

Mopenp 31eKTPOMAarHuTHOTO TEeHEPaTopa.

BriHy X eHHbIE CHHYCOUAAbHBIE KOJIEOaHusI.

Pe3ucTop, karynika MHIYKTUBHOCTH M KOHJIEHCATOP B LENU MEPEMEHHOIO
TOKA.

Pe3oHaHC mpu 1OCIEAOBATEIBHOM COEOUHEHMHM PE3UCTOpA, KaTYLIKU
UHAYKTUBHOCTH U KOHAEHCATOPA.

VY CTpoiicTBO M MPUHITUIT IEUCTBUS TpaHchopMaTopa.



Moaenb TMHAN 3TIEKTPOIIEpEIayuu.

Yuenuueckuii 3xcnepumenm, nabopamopnuvie padomaot, RPAKMUKYM.

Nzyuenue Tpanchopmaropa.

HccnenoBanue mepeMEHHOTO TOKa 4epe3 IMOCIIeI0BATENbHO COCAMHEHHbBIE
KOHJIEHCATOP, KaTYIIKYy U PE3UCTOP.

HabmoieHue aneKTpoMarHuTHOTO pe30HaHca.

HccnenoBanre pabOThl HICTOYHUKOB CBETA B IIETIH IEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 371eKmMpPOMAZHUMHbBLE B0JIHDL.

MexaHnueckrue BOJIHBI, YCIOBUSI WX pacrpocTpaHeHus. llomepeunsie u
MpOAOJbHbIE BOJHEL. llepuoa, ckOpocTh pacOpoCTpaHEHHs W JJIMHA BOJHBI.
CBoiicTBa MEXaHWYECKUX BOJIH: OTpa)X€HUE, MperomiieHue, UHTepdepeHuus u
nudpakIys.

3Byk. CKopocTh 3ByKa. [ poMKoCTh 3ByKa. Beicota ToHa. TeMOp 3ByKa.

[ITymoBOE€ 3arpsiI3HEHUE OKPYKAOLIEN CPEBI.

DNEeKTPOMArHUTHBIE BOJIHBL. Y CJIOBUS U3YyYEHHS DJIEKTPOMArHUTHBIX BOJIH.
B3anmHas opueHTaIus BEKTOPOB B JIEKTPOMArHuTHOM BOJIHE.

CBoiicTBa  JJIGKTPOMAarHWUTHBIX  BOJIH:  OTpPaKEHUE,  MPEIOMIICHHE,
noJispu3anus, HHTepdepeHus u qudpakiusi.

[IIkana 37€KTPOMAarHUTHHIX BOJIH. [[puMEeHEHUE PIEKTPOMATrHUTHBIX BOJIH B
TEXHUKE U OBITY.

[TpuHIMIIBI PaAUOCBSI3U U TENEBUACHUS. Pagnonokamnus.

DNEKTPOMArHUTHOE 3arpsiI3HEHUE OKPYKAOLIENH CPEIBI.

TexHuyeckre yCTpPOWCTBAa M MPAKTHUYECKOE MPUMEHEHUE: MY3bIKAIbHBIC
WHCTPYMEHTHI, pajiap, paauonpuéMHIK, TEIEBU30D, aHTeHHA, TenedoH, CBU-nieun,
yJIbTPAa3BYKOBAsl TUATHOCTUKA B TEXHUKE U MEIULIMHE.

Jemoncmpayuu.

OO0pazoBaHue U pacIpOCTPAHEHHUE MOMEPEUHBIX U MPOJAOIBHBIX BOJIH.

Konebmromeecs Teno Kak HCTOYHHK 3BYKa.

3aBUCUMOCTH JJIMHBI BOJIHBI OT YaCTOTHI KOJIEOAHUH.

Hab6nronenue oTpaskeHust ¥ MPeTOMIICHUSI MEXaHUYECKHUX BOJTH.

HaOmonenue uatepdepeHinu u Audpakiiuu MEXaHu4eCKUX BOJIH.

AKyCTHYECKHI1 pe30HaHC.

CBoiicTBa yJIbTpa3ByKa U €r0 MPUMEHECHHE.

HaOntonenue cBsi3M TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUTATYIOW U
4aCTOTOM KOJIeOaHUIA.

Hccnenosanue CBOWICTB AJIEKTPOMArHUTHBIX BOJIH: OTPaXKECHHUE,
MpesIoMJICHUE, MOspU3anus, Tudpakius, UHTephepeHITUs.

Oo6HapyxeHue HHGPaKpacHOro U yIbTPa(roIeTOBOIO N3ITyYCHH.

Yuenuueckuii 3xcnepumenm, nabopamopnuie padomasl, nPpAKmMuUKym.



N3ydenune nmapameTpoB 3ByKOBOU BOJIHBL.

N3ydeHune pacnpoCTpaHEHUs 3BYKOBBIX BOJIH B 3aMKHYTOM HPOCTPAHCTBE.

Tema 4. Onmuxa.

[IpsiMONMHEHOE paclpOoCTpaHEHNUE CBETA B OJHOPOJIHOM cpexe. Jlyd crera.
To4yeuyHbIN ICTOYHUK CBETA.

OTtpaxxeHue cBeTa. 3aKOHBI OTpakeHUs cBeTa. llocTpoeHue M300pakeHUil B
iockoM 3epkaie. Cepruyeckue 3epkana.

[Ipenomienue cBeta. 3aKOHBI PEITIOMIICHHS CBETa. AOCOIIOTHBIN MTOKA3aTENb
npenomiieHusi. OTHOCUTENBHBIN MoKa3ateb npenomiieHus. [[ocTOSHCTBO 4acTOThI
CBETA M COOTHOIICHHWE JJIMH BOJIH NPH NEPEXOJEC MOHOXPOMATHYECKOIO CBETA
yepes rpaHully pa3fena AByX ONTHYECKUX CPEl.

Xox nyueit B mpusme. Jucnepcusi cera. CioXHbIA cOCTaB OEOro CBETA.
[Ber.

[TomHOe BHyTpeHHEe oTpakeHue. IIpenenpHblii yroy MmoJIHOro BHYTPEHHETO
OTPAKECHUSL.

CobOuparoriie ¥ pacceuBaronue JuH3bl. ToHkas nuH3a. DOKycHOe
paccTosTHUE U ONTHYECKass cuja TOHKOW JIMH3BL. 3aBUCHUMOCTH (POKYCHOTO
paccTosiHUST TOHKOM cepruuecKol JIMH3bI OT €€ T€OMETPUM U OTHOCHUTEIHHOTO
[TOKA3aTeIIs MPETOMIICHUS.

dopMysia TOHKOU JIMH3BI. Y BEJIMUCHUE, 1aBAEMOE JIMH30U.

Xon Jy4a, MPOMIEAIIETO JIMH3Y IOJl MPOW3BOJBHBIM YIJOM K €€ TJIaBHOU
ontuueckoir ocu. IlocTpoeHrne wu300paKeHU TOYKM W OTpE3Ka NPsIMOM B
COOMPAIOIIUX U PACCEUBAIOIIUX JIMH3aX U UX CUCTEMAX.

Onrtuueckue npubopbl. Pazpemaronias cnocoOHOCTh. ['71a3 Kak onTuydeckas
cucrema.

[Ipenenbr n(pUMEHUMOCTH T€OMETPUYECKOMN OTITHUKH.

BonnoBas ontuka. WuTtepdepenuusi cBeta. KorepeHTHblEe HCTOYHUKH.
VYcaoBusi HabOmOIEHUS MAaKCUMyMOB M MHUHHMMYMOB B HHTephEpEHIIMOHHON
KapTUHE OT JBYX KOT€PEHTHBIX HWCTOYHUKOB. Ilpumepbl KIIaCCMYECKHUX
UHTEP(DEPEHIIMOHHBIX CXEM.

HNudpakus cBera. JudpakiuuonHas pemérka. YcaoBUe HAOMIOACHUS
[JIABHBIX ~MAaKCUMyMOB TIpU NAJE€HUU MOHOXPOMAaTHYECKOrO0 CBETa Ha
TU(GPaKIMOHHYIO PEIIETKY.

[Tonspu3zanus ceera.

TexHuueckue yCTpOWCTBA M TEXHOJOIMYECKUE IIPOLECCHl: OYKH, JIyIa,
MEePUCKOI, (QoToamnmapaTr, MUKPOCKOI, MPOEKIMOHHBIA amnmapar, MPOCBETICHHUE
OTITHKH, BOJIOKOHHAS ONTHKA, AU PAKIIMOHHAS PEIIETKA.

Hemoncmpayuu.

3aKOHBI OTPAYXKEHUSI CBETA.



HccnenoBanue npeoMIIeHUS CBETA.

HaOnronenue noaHoro BHyTpEHHETO OTpakeHus. Mojenb CBEeTOBO/IA.

UccnegoBanne Xoaa CBETOBBIX IIYYKOB YEpPE3 ILIOCKOMAPAIIEIbHYIO
IJIACTUHY U TIPU3MY.

HccnenoBanre CBONCTB U300paKCHHI B JIMH3AX.

Mopenu MUKpocKoIna, TeJIeCKOona.

Hab6nronenne uaTepdEepeHIINM CBETA.

HaOnronenre 1BETOB TOHKUX TUIEHOK.

Hab6mronenune nudpaxium ceera.

N3yuenne nudpakiiMOHHOW PEIETKH.

Hab6mronenue qudpakiinoHHOTO CIIEKTPA.

HaGnronenue nucnepcuu cBera.

HaOmnronenue nosiasipu3aiu cBeTa.

[IpuMeHeHUE MONASIPOUIOB I U3YUECHUSI MEXAHUUECKUX HAIPSKEHUIA.

Yuenuueckuii skcnepumenm, nadopamopnsie padomaol, npaKmMuUKym.

N3Mepenue nokasarens NpeioMIICHUS CTEKJIA.

UccnenoBanue 3aBUCUMOCTH (DOKYCHOTO pacCTOSHUSL OT BemiecTBa (Ha
MpUMEPE KUJKHUX JTUH3).

N3mepenune hoKyCHOTO pacCTOSIHUS PACCEUBAIOIINX JIMH3.

[Tonyyenue n3o0paxeHus: B CUCTEME U3 TUIOCKOTO 3€pKaJia U JIMH3BI.

[Tomy4yenune n300pakeHUsi B CUCTEME U3 JIBYX JINH3.

KoHCTpyHnpoBaHue TEIECKOMUYECKUX CUCTEM.

Hab6mrogenue nudpakunn, THTEpPEPEHLIUH U MOISPU3ALUU CBETA.

N3yueHne nosipuzaluu CBETa, OTPAKEHHOTO OT TOBEPXHOCTH IUAJIEKTPHKA.

N3yyenue naTEpPEepeHIINY JIa3epPHOTO U3ITYYCHHS Ha IBYX IIEIIsX.

HaOGmronenue qucnepcun.

HaOmronenue u ucciaegoBanve AMGPaKkIMOHHOTO CIEKTPa.

N3Mepenue I1rMHbI CBETOBOUM BOJIHEI.

[Tomy4yeHue criekTpa U3ITy4EHHUS] CBETOJMO/IA MPU MOMOIIN AUPPAKITMOHHOM
PELIETKH.

Pa3nen 6. OcHOBBI crielIUAIBLHON TEOPUH OTHOCHTEIbHOCTH.

['paHnubl  MPUMEHUMOCTH  KJIACCMYECKOM  MexaHukd.  [locrymnarsl
CIIEIIMAJIbHOW TEOPUU OTHOCUTEIIBHOCTH.

[IpocTpancTBeHHO-BpeMeHHON  wHTepBal.  [IpeoOpazoBanusi  Jlopenna.
YcnoBue mnpudMHHOCTA. OTHOCHUTENBHOCTh OJHOBPEMEHHOCTH. 3aMEJICHUE
BPEMEHU U COKpAIIECHUE JTUHBI.

DHEPrusi U UMITYJIbC PEIIITUBUCTCKOMN YaCTHUIIBI.

CBsI3b MacChl ¢ SHEpPruer U UMIYJILCOM PEISTUBUCTCKOM YaCTHUIIBI. DHEPrus
MTOKOA.



TexHuyeckre yCTpOWCTBA U TEXHOJOTMUECKHE MPOLECChl: CIYTHUKOBBIC
NPUEMHUKU, YCKOPUTENHU 3aPSYKEHHBIX YaCTHII.

VYyeHnueckuit SKCIIepUMEHT, 1a00paTOpHbIE PA0OTHI, TPAKTUKYM.

Onpenenenrie UMMOyJabCca W DHEPIMM  PEISTHUBUCTCKUX  4YacTull  (TI0
doTorpadgusM TPEKOB 3apSKEHHBIX YACTHUI] B MATHUTHOM I10JIE).

Paznen 7. KBantoBasi ¢pusuka.

Tema 1. KopnycKyaapno-60iano860ii oyaausm.

PaBHOBeCcHOE TemIOBOE U3IyueHUE (M3JIydeHUE aOCOJIOTHO YEPHOTO TeEla).
3akoH cmenienus Buna. ['unoresa [1nanka o kBaHTax.

@DOTOHBI. DHEPTHUS ¥ UMITYIIBC (POTOHA.

dororpdext. Onbitel A. I'. CroneroBa. 3akonbl hoTodddekra. YpaBHEeHHE
OitamreitHa s potodddexra. «KpacHas rpanuiiay gorodrddekra.

JlaBnenue cBeta (B 4YAacCTHOCTH, JaBJGHHE CBeTa Ha a0OCOJIOTHO
MOTJIOMIAIONIYI0O M a0COJIIOTHO OTpaXkarollyr moBepxHocTh). OmbiTel I1. H.
JleGenena.

Bonnosele cBolicTBa yactull. Bonnsl ne bpoist. nvna BosHbl ae bpouns u
pa3Mepbl O0JAacCTH JIOKaIM3alUW JBWXKYyIIEWcs dacTuibl. KopmyckyispHo-
BOJIHOBOM ayanu3M. Jludpakiuys 37eKTpOHOB Ha KpUCTaJIaX.

Cneunduka nuzmepeHuii B Mukpomupe. COOTHOIIECHUSI HEOMPENeIEHHOCTEH
I'eitzenOepra.

TexHuyeckne yCTpOMCTBA M TEXHOJOTMYECKHE TPOLECCHL: CIIEKTPOMETD,
doTosneMEHT, (OTONATUMK, TYHHEIBHBIA MHUKPOCKON, COJHEYHas OaTapes,
CBETOHO/I.

Hemoncmpayuu.

®doTo3(ddeKT Ha yCTaHOBKE C IIMHKOBOM TIACTHHOM.

HccnenoBanue 3ak0HOB BHENIHETO (poTodddekTa.

HccnegoBanne  3aBUCUMOCTH  CONPOTHUBIIEHUS  MOJIYNPOBOAHUKOB  OT
OCBEILIEHHOCTH.

CBeToanos.

Conneunas O6arapest.

Yuenuueckuii 3xcnepumenm, nabopamopnuvie padomaolt, RPAKMUKYM.

HccnenoBanme hoTope3ucTopa.

N3mepenne noctossHHOM [1manka Ha ocHOBe mccnenoBanus GoTodddexTa.

HccnenoBanre 3aBUCUMOCTH CHJTBI TOKA YEPE3 CBETOIMO]] OT HAIIPSIAKEHUS.

Tema 2. Dusuka amoma.

OnpITEl MO HCCIEIOBAHUIO CTpOeHUs aroMma. IlmaHerapHas Mojeilb aroMa
Pezepdopra.

[Toctynatel bopa. M3nyuenue u noromieHne GOTOHOB MPU MEPEXOAE aToMa
C OHOTO YPOBHSI DHEPIUU HA IPYIrOM.



Bunpl ciektpoB. CieKTp ypOBHEM SHEPTUH aTOMa BOJOPOAA.

CnoHTaHHOE U BBIHYKJIEHHOE U3Iy4deHHe cBeTa. Jlazep.

TexHu4yeckue ycTpOWCTBA M TEXHOJIOTHYECKHE MPOLECCHI: CIEKTPAIBHBIN
aHanu3 (CIEeKTPOCKOIT), JIa3ep, KBAHTOBBIN KOMITBIOTED.

Hemoncmpayuu.

Mopnens onsita Pesepdopra.

Habnronenue TMHeYaThIX CHEKTPOB.

YCTpONCTBO U AEUCTBUE CUETUMKA NMOHU3UPYIOIIUX YACTHII.

OmnpeneneHue JIMHBI BOJHBI Ja3€pPHOTO U3TyUYCHHUS.

Yuenuueckuii 3xcnepumenm, nabopamopnuie padoomot, npaKmuKym.

HaOmronenue muHeiyaToro CekTpa.

HccnenoBanue crnekrpa pa3peKEeHHOr0 aTOMapHOTO BOAOPOJA U U3MEpPEHUE
nocrosinnoi Punbepra.

Tema 3. Du3zuka amommno2o A0pa u I1eMeHmMapHvIX Yacmuy,

Hyxnonnas mozens simpa ['eizenOepra—MBanenko. 3apsa siapa. MaccoBoe
qucio sapa. M30Tonst.

PanuoaktuBHOCTh. Aubda-pacmnaa. IJIEKTPOHHBIA M TMO3UTPOHHBIA OeTa-
pacman. ['amma-n3nyyeHune.

3aKOH paJMOAKTHUBHOIO pacmnaaa. PaamoakTuBHBIE HW30TONBI B MIPUPOJE.
CBolicTBa MOHM3HMPYIOUIETO M3IIyYeHHS. BiMsHHE paguOaKTUBHOCTH HA KUBBIC
opranusmbl. EctecTBeHHbIN QoH nznmydeHus. Jlozumerpus.

DHeprus CBsi3U HYKJIOHOB B sifipe. SAnepHbie cuibl. Jlepekt macco sapa.

SAnepubie peakiuu. [enenne u cuntes siaep. Anepusie peaktopsl. [Ipobiaemsl
YyOPaBISIEMOTO TEPMOSIAEPHOTO CHUHTE3a. ODKOJOTUYECKUE aCIEKThl pPa3BUTHUS
SAIEPHON SHEPTETUKH.

Metoabl perucTpalnu U UCCIEA0BAHNS JIIEMEHTAPHBIX YACTHL.

DyHIaMEHTAIbHbBIE B3aUMOJCHUCTBUS. bapHOHBI, ME30HBI W JICITOHBI.
[Ipencrasnenne o CrannaptHoi Moaenu. KBapk-riitooHHast MOJEb aIpOHOB.

O®usuka 3a npegenamu CTaHmapTHOM Monenu. TéMHas Martepust U TEMHas
SHEPrusl.

EnuncTBO (hu3nyeckoil KapTUHBI MUPA.

TexHnueckne yCTpOMCTBA U TEXHOJIOTUUYECKHE MPOLECCHI: T03UMETP, KaMmepa
Bunbcona, siaepHbIi  peakTop, TEPMOSICPHBIN peakTop, aToMmHas OomoOa,
MarHUTHO-PE30HaHCHAs TOMOTpadus.

Yuenuueckuii s3xcnepumenm, nabopamopnuie padbomaol, nPpaKmuKym.

HccnenoBanre TpekoB yacTull (110 TOTOBBIM (poTorpadusim).

HccnenoBanne paguoakTUBHOTO (DOHA C UCTIOIB30BAHUEM JI03UMETPA.

N3yyenue normnoiieHus 6eTa-4acTuIl aTFOMIUHUEM.

Pa3nen 8. DyieMeHTBI aCTPOHOMUM M ACTPOPU3NKH.



Ortanbl pa3BUTHs acTpoHOMUU. [IpuKiagHOE 1 MUPOBO33PEHUYECKOE 3HAUECHUE
actpoHoMuu. [IpUMEHMMOCTh 3aKOHOB (U3UKH [JIsi OOBSICHEHUS MPUPOIBI
KOCMUYECKUX 00BEKTOB.

Metonbl acTpOHOMHUYECKHUX HccienoBaHuid. COBpEMEHHBIE ONTHYECKHE
TEJECKOIbI, PaJAMOTEIECKOIbI, BHEATMOC(EpHAs aCTPOHOMHSI.

Bun 3Bé3mnoro ueba. Co3Besmusi, sApkue 3BE3BI, TUIAHETHI, UX BHIUMOE
JBUKEHUE.

ConHeuHas cucrema.

Connue. Conmneynas akTUBHOCTb. MicTrounuk sHepruu CoHIa U 3BE3I.

3BE3/1bI, UX OCHOBHBIE XaPAKTEPUCTUKH. J(Marpamma «CreKTpaabHbIA KJIacc —
CBETHUMOCTb». 3BE3/bl TJIABHOW IOCJIEIOBATENBHOCTH. 3aBUCHUMOCTh «Macca —
CBETUMOCTb» JUIs 3BE3] IVIABHOW MOCIEAOBATEIILHOCTU. BHyTpeHHee cTpoeHue
3BE311. COBpEMEHHBIE MPEJICTABICHUS O NPOUCXOXKIECHUU U 3Bosronuu CoyHIA U
3BE31. DTambl >KU3HU 3BE3I.

Mnineunsin Ilyte — Hama ['anaktuka. Ilonoxenne u nBwxenne ConHna B
lNanaktrke. Tunel ranaktuk. Pagnoranaktuky n kBazapsl. YEpHBIE ABIPHI B SApax
TaJIAKTHUK.

Bcenennas. Pacuupenue Beenennoit. 3akon Xa606sa. Pazberanue rajiakTuk.
Teopus bosbimoro B3psiBa. PenukroBoe uzinydeHue.

Macmrabnas ctpyktypa Beenennoil. Meraranakruka.

Hepeménnsie mpoOiaemMbl aCTPOHOMHUH.

Yuenuueckue naonwoenus.

HaGnronenust 3B€34HOr0 HeOAa HEBOOPYKEHHBIM IJ1a30M C HMCIOJIB30BAHUEM
KOMITBIOTEPHBIX TPWJIOKEHUHN I ONpeieNeHus MOJI0KEHNs HEOECHBIX 00BbEKTOB
Ha KOHKPETHYIO [aTy: OCHOBHbIE c03Be3usi (CeBEpHOIO MOJyIIapusi U SpKHUE
3BE3/IBL.

HaGnronenuss B Ttemeckon JIyHbI, TJIaHET, TYMaHHOCTEH U 3BE3THBIX
CKOILUICHHM.

Du3uYeCKUil NPAKTHKYM.

CnocoObl u3MepeHus PU3NYECKUX BETUYUH C MCIOJIb30BAHUEM AHAJIOTOBBIX
U UU(PPOBBIX U3MEPUTENBHBIX MPUOOPOB U KOMIBIOTEPHBIX JATUYUKOBBIX CHCTEM.
AOCOIOTHBIE U OTHOCUTEIbHBIE MOTPEUTHOCTH U3MEPEHUN (PU3NYECKUX BEITUUMH.
OueHka rpaHul] NOTPEUIHOCTEN.

[IpoBenenne KOCBEHHBIX M3MEPEHHUM, HCCIEAOBAHWM  3aBUCUMOCTEU
(¢u3MUecKMX BEJIMYMH, MPOBEPKA NPEIJIOKEHHBIX THUNoTe3 (BbIOOp U3 padoT,
OMHMCAHHBIX B  TEMAaTUYECKUX  pazlerax «YUEHHYECKHH  HIKCIEPUMEHT,
nabopaTopHbIE pabOThI, TPAKTUKYM ).

O0o01mamee NOBTOPEHME.



OO0o00uIeHNE U cUCTEMATU3ALMS COJIEpKaHUs pa3lenoB Kypca «MexaHHuKay,
«MomnekynspHas pu3nKa U TepMOJAUHAMUKA», « DIEKTpoAUHaAMuKay, «Konebanus
U BOJHBDY, «OCHOBBI CIELHUAIBHON TEOPUU OTHOCHUTEIBHOCTH», «KBaHTOBas
puznka», «DIeMEHTBl aCTPOHOMHUU U aCTPOPUIUKIY.

Ponp ¢u3uku U acTpOHOMMM B HKOHOMUYECKOM, TEXHOJIOTHYECKOM,
COLIMAJIbHOW M ATUYECKOM cepax AEsITENbHOCTH YEJI0BEKA, POIb U MECTO (PU3UKU
Y aCTPOHOMHMH B COBPEMEHHOM HAy4YHOU KapTUHE MHUpPA, 3HAUYCHHUE ONUCATEINBHOM,
CUCTEeMATU3HUPYIOMICH, OOBSICHUTEIBHOW W  IPOTHOCTHYECKOW  (YHKIIHIA
(puznyeckoil TEOpUH, posib GU3NYECKON TEOPUH B (POPMUPOBAHUU NIPEACTABICHUI
0 (U3nMYeCcKOl KapTUHE MUPA, MECTO (PU3NUYECKOW KapTUHBI MHpa B OOILEM psAy
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IIPEACTABICHUN O IPUPOJIE.

MexnpeamerHbie CBSA3H.

N3yuyenne kypca ¢usuku yriyonéHHoro ypoBHs B 11 kiacce
OCYILECTBIISIETCA C YYETOM COAEPIKATEIBHBIX MEKIIPEIMETHBIX CBSI3E€HM C KypcaMu
MaTeMaTUKH, OUOJIOTUH, XUMUH, T€Oorpaduu U TEXHOJIOTUH.

Mesicnpeomemmnovie NOHAMUA, C6A3AHHBIE C UZYUEHUEM MEMO006 HAYUHO20
nOo3HaHuA: SIBICHWE, HAY4YHBIA (PakT, TUnoresa, (pu3anyeckas BEIMYMHA, 3aKOH,
Teopusi, HAOIIOJCHHUE, OSKCHEPUMEHT, MOJEIUPOBAHUE, MOJENb, HU3MEpPEHHE,
HOTPELIHOCTY U3MEPEHUM, N3MEPUTENIbHBIE TPUOOPHI, IUPPOBast 1abopaToOpusl.

Mamemamuka: pelIEHUE CUCTEMbl YypaBHEHUW. TpUrOHOMETpHUUYECKHUE
(YHKIMH: CUHYC, KOCUHYC, TAHI'€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE
TOXKAECTBO. BEKTOPBI M MX INMPOEKIMU HA OCH KOOPIAMHAT, CIIOKEHHUE BEKTOPOB.
[IpousBoaHbie 3yeMeHTApHBIX (GyHKUUWA. [Ipu3Haku NOMOOMS TPEYTrOJBHUKOB,
OTpeIeJICHHE TUIOMAIU TIIOCKUX (Uryp u o0bEMa Tell.

Buonozua: snexkrpuueckue SBICHUS B JKUBOM MpHpone, KojeOaTeiabHbIE
IBWKEHUS B JKUBOM IPUPOAE, ODKOJOTMYECKUE PHUCKU IIpU IPOU3BOACTBE
JJIEKTPOOHEPIUH,  DIEKTPOMATHUTHOE  3arpsi3HEHUE  OKPYXKAIOLIEH  Cpensl,
yJIBTPa3BYKOBasi JIMAarHOCTUKAa B MEIWLIHMHE, OINTHYECKHE SBIEHUS B JKUBOU
IIPUPOLE.

Xumus: CTpOEHHE aTOMOB M MOJIEKYJI, KPUCTAJUINYECKasl CTPYKTYpa TBEPABIX
T€d, MEXaHU3Mbl O0Opa30BaHUS KPUCTAUIMUECKOM PpEIIETKH, CHEKTPaIbHBIN
aHaJIN3.

T'eocpaghusa: wmarHuTHble MOJIOCA 3€MIIM, 3aJI€KH MAarHUTHBIX DY/,
dboTochEMKA 36eMHOM MMOBEPXHOCTH, cericMorpad.

Texnonozcusn: TPUMEHEHUE TMIOCTOSHHBIX MArHUTOB, JJEKTPOMArHUTOB,
ANEeKTpoJABUTaTENb SIKOOM, TeHepaTop MEPEMEHHOro0 TOKAa, WHIAYKIMOHHAs Ieub,
JMHUM DJIEKTPOIepeaay, dJIEeKTPOABUraTelb, paaap, paIuoNpUEMHUK, TEIEBU30D,
antenHa, TtenedoH, CBY-meub, ynpTpa3BykoBasi JHArHOCTUKA B TEXHHKE,



HpOGKHI/IOHHI:Jﬁ arapar, BOJIOKOHHAsA OIITHUKA, COJIHCHHAs 6aTape$1, CITYTHUKOBBIC
HpI/IéMHI/IKI/I, AACPHAs SHCPTCTUKA U SKOJIOTHYCCKUC ACIICKThI eé Pa3BUTHA.



I[INTAHUPYEMBIE PE3VJIbTATBI OCBOEHU A ITPOI'PAMMBI 11O ®U3UKE
HA VYPOBHE CPEAHEI'O OBIIETO OBPA3OBAHUMAJIMYHOCTHBIE
PE3VYJIbTATBI

JIMYHOCTHBIE PE3YJIbTATDI

JInuHOCTHBIE Ppe3yJibTaThl OCBOCHUS YydeOHOro mpeamera «DuU3MKay»
JOJKHBI OTPakaTh TOTOBHOCTH M CIIOCOOHOCTH 00YYAIOMIUXCSl PYKOBOICTBOBATHCS
c(hOpMHUPOBAaHHOW BHYTPCHHEW TMO3UIIMEH JMYHOCTH, CHUCTEMOM IIEHHOCTHBIX
OpUEHTAllU{, TMO3UTUBHBIX BHYTPEHHHX  YOEXICHUH, COOTBETCTBYIOUIUX
TPaJAUIIMOHHBIM [IEHHOCTSIM POCCHICKOTO O0O0IleCTBa, PACIIMPEHUE KU3HEHHOTO
ONBITA U OMbITA ACATEIBHOCTH B MPOLECCE PEATN3AMU OCHOBHBIX HAIPABJICHUM
BOCIIUTATEJILHOM JEATEIBHOCTH, B TOM YUCJIE B YACTH:

rPaKIAHCKOI0 BOCIIMTAHUSA:

e C(hOPMUPOBAHHOCTH TPAKIAAHCKON MO3UIUU 00YHAIONIErocs Kak aKTUBHOTO

¥ OTBETCTBEHHOTO WJIEHA POCCUMUCKOTO OOIIECTBA;
e IPUHATUE TPAJAUIIMOHHBIX  OOIEUETOBEYECKUX T'yMaHUCTUUYECKUX U
JIEMOKPAaTHYECKHUX LIECHHOCTEM;

¢ TOTOBHOCTh BECTU COBMECTHYIO AEATEIBHOCTh B MHTEpPECAX I'PaKIaHCKOIO
oOIecTBa, Yy4yacTBOBaTb B CaMOYINpaBleHWH B  00Opa3oBaTeIbHOM
OpraHH3allny;

e YMEHHE B3aUMOJECHCTBOBAThH C COLIMATIBHBIMA UHCTUTYTaMHU B COOTBETCTBUU

¢ uX QyHKIMSIMU U Ha3HAYEHUEM;

¢ TOTOBHOCTb K TYMAHUTapPHOM U BOJIOHTEPCKOU IESITENBHOCTH.

NATPUOTHYECKOT0 BOCITUTAHUS:
e C(hOPMHUPOBAHHOCTH POCCUHCKOU rpakIaHCKOU WJICHTUYHOCTH,
MaTPpUOTU3MA;
¢ [ICHHOCTHOE OTHOILIECHUE K TOCYJAPCTBEHHBIM CHMBOJIAM, JOCTHUKECHUSIM
POCCHICKUX YUEHBIX B 00J1acTU (DU3UKU U TEXHUKE.
AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:
e COPMUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ITUYECKOTO TTOBEIACHUS;
¢ CIIOCOOHOCTH OIICHMBATh CHUTYAIlMI0 W TPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTHUPYSACh HAa MOPAIBHO-HPABCTBEHHBIE HOPMbI U LIEHHOCTH, B TOM
YUCJIE B IEATEIIBHOCTH YYEHOTO;

e 0CO3HAHWE JINYHOTO BKJIaJa B TOCTPOSHUE YCTOMYMBOTO Oy TIyIIIETO.

3CTETUYECKOI0 BOCIIUTAHUS:

¢3CTETUYECKOE OTHONIIEHWE K MHUPY, BKIHOYAasg JCTETUKY HAy4YyHOIO

TBOPYECTBA, MPUCYIIETO (PU3NIECKON HAYKE.
TPYAOBOI'0 BOCIIMTAHUS:



e MHTEpEC K pa3nuyHbIM cepam mpodeccHoHaATbHON NeATEeIbHOCTH, B TOM
YHUCJI€ CBSI3aHHBIM C (U3UKOM M TEXHUKOW, YMEHHE COBeplIaTh
OCO3HAHHBIN BRIOOP Oyaylel npodeccuu 1 peain30BbIBaTh COOCTBEHHBIE
YKU3HEHHbIC TIJIaHbI;

¢ TOTOBHOCTb M CIIOCOOHOCTH K 00pa30BaHUIO U caMOOOpa30BaHUIO B 00JIACTH
(bU3UKY HA IPOTSHKEHUU BCEH JKU3HM.

IKOJIOTHYECKOT0 BOCIIMTAHUS:

 c(hOPMHUPOBAHHOCTh HKOJIOTMUYECKON KYyJIbTYpbl, OCO3HAHHE TI00aIBHOTO
XapakTepa dKOJOTHYECKUX MPOo0IeM;

 IUVIAHUPOBAHUE WM OCYIIECTBICHUE JACHUCTBUUA B OKPYXKAIOWIEH Cpele Ha
OCHOBE 3HaHUS 1IeJIe YCTOMYUBOrO pa3BUTHUS YEIIOBEUECTBA;

e PACHIMPEHUE OIbITA JAESITEIBHOCTH SKOJOTUYECKON HaIpaBJICHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAHUH 10 (PU3HUKe.

LHEHHOCTH HAYYHOT' O MO3HAHUS

 C(OOPMHUPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUA (PU3UYECKON HAYKHU;

¢ OCO3HAHME IICHHOCTH HAy4HOH JeATENbHOCTH, T'OTOBHOCTh B IIpOLIECCe
U3y4eHUsT (PU3MKH OCYIIECTBISATh MPOEKTHYIO M HCCIEI0BATEIbCKYIO
NEeATEeILHOCTh MHIUBUIYAIBHO U B TPYIIIIC.

METAIIPEAMETHBIE PE3YJIBTATHI

ITo3HaBaTe/ibHbIE YHUBEPCAJIbLHbIE yUeOHbIe JeiiCTBHS
ba3oBble J1oruueckue qeMCTBHUA:
¢ CAMOCTOSITETILHO  (pOPMYNHMpPOBAaTh U aAKTyaJIM3UPOBATh  MPOOJIEMY,
paccMmaTpuBaTh €€ BCECTOPOHHE;
¢ OTIPENICIIATh LENU JICITEIbHOCTH, 3aJaBaTh MApaMETPbl U KPUTEPUU HX
JIOCTHKCHUS
eBBISIBJISITh  3aKOHOMEPHOCTM M TPOTUBOPEYMS B  PACCMATPUBACMBIX
(bU3UYECKUX SIBJICHUSX;
e pa3pabarbiBaTh IUIAH PEIICHUS MPOOJEeMbl C YUETOM aHaIU3a UMEIOIINXCS
MaTEepHUaJIbHBIX U HEMATEPUAIbHBIX PECYPCOB;
eBHOCUTb KOPPEKTHUBBI B  JIE€ITEIBHOCTh, OIIEHUBATh COOTBETCTBHE
pEe3yJIbTAaTOB LIEJISIM, OLICHUBATh PUCKU TOCIIEICTBUN IESITEIbHOCTH;
¢ KOOPAMHUPOBATH W  BBINOJHATH PpabOTy B  YCJIOBHUSX  pEaJbHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOT'O B3aUMOJICHUCTBUS,
e pa3BHUBaTh KPEATHBHOE MBIIIJICHUE TIPH PEIICHUH KU3HECHHBIX IIPOOJIEM.
ba3oBble ucciaenoBarejbCKue AeiCTBUA.
e BJIAJICTh HAYYHOW TEPMHUHOJOTHEHN, KIOYEBBIMU MOHATUSIMU U METOJIAMU
(bu3nYeCcKO HAYKH;



e BJIAJIETh HABBIKAMH YYEOHO-UCCIEA0BATENIBCKON U MPOEKTHOM AESTENbHOCTH
B 00J1aCTH (PU3UKH, CIOCOOHOCTBIO U TOTOBHOCTBIO K CaMOCTOSITEIbHOMY
IOUCKY  METOJOB  pelmeHus 3agad  (U3MYECKOTO  COAEp KAHMS,
IPUMEHEHHUIO Pa3IMYHbIX METOJI0OB IO3HAHUS;

eBJIAJICTh BHUJIAMHU [JEATEIBHOCTH MO IMOJYYEHUIO HOBOIO 3HAaHUS, €ro
MHTEPIIPEeTalnU, TPEOOPa30BaHUIO0 U MPUMEHEHHUIO B PA3TUYHBIX YUEOHBIX
CUTyalUsiX, B TOM YHUCJI€ NPU CO3JAHUU YYEOHBIX MPOEKTOB B 00JIacTH
bu3uKY;

e BBIBJISITH IIPUYMHHO-CIIEJICTBEHHBIE CBSI3W M AKTYyaJIM3UpPOBATH 3ajady,
BBIJIBUTaTh TUIOTE3y €€ pEelIeHusl, HaxOAWUTh AapryMeHThl I
JIOKA3aTesIbCTBA CBOMX YTBEP)KICHHM, 3a/aBaTh NApameTpbl U KPUTEPHUH
pelIeHus;

e AaHAJIM3MPOBATh IIOJyYECHHBIE B XOJE€ pELICHUsA 3aJayd PE3yJbTaThl,
KPUTUYECKH OLIEHUBATh UX JOCTOBEPHOCTH, IPOrHO3UPOBATh U3MEHEHHE B
HOBBIX YCIIOBHSIX;

eCTaBUTh U (HOPMYJIUPOBaTh COOCTBEHHBIE 3aJaud B 0Opa30BaTEIbHOMN
JESTEIbBHOCTH, B TOM YHUCJIE TIPU U3YUEHUH (PU3UKU;

e 1aBaTh OIICHKY HOBBIM CUTYaIlUsIM, OLICHUBATh MPUOOPETEHHBIHN OIBIT;

eyMETh IMEPEHOCUTHh 3HaHMs MO0 (U3MKE B NPAKTUYECKYIO 00IaCTh
KU3HEJEATEIBHOCTH;

e YMETh UHTETPUPOBATH 3HAHUS U3 Pa3HBIX MPEIMETHBIX 001aCTEH;

e BBIJIBUTaTh HOBBIE UJIEU, TIPEIJIaraTh OpPUTMHAIbHBIE TOAXO0/bl U PEILICHUS;

e CTaBUTh NMPOOJIEMBI U 33]]a4H, TOMYCKAIOIINE aJIbTEPHATUBHBIC PEILICHUS.

Pab6ora ¢ undpopmanmeii:

* BJIaJICTh HAaBBIKAMU MOJIyuyeHUs1 MH(OpMaLuU (U3HMUECKOTO COJEPKaHUS U3
VCTOYHHUKOB PA3HbIX THIIOB, CAaMOCTOSITEJIBHO OCYILECTBIIATH IOHUCK,
aHalu3, CUCTEMATHU3alUI0 W HHTEPHpPETAlUi0 HWHPOPMALMHU PA3TUYHBIX
BUJIOB U ()OPM MPEACTABICHUS;

e OLICHUBATH JJOCTOBEPHOCTh MH(POPMAIIUH;

¢ ICTIONB30BaTh  CPeACTBAa HMH(MOPMAIMOHHBIX M  KOMMYHHMKAIMOHHBIX
TEXHOJIOTMA B  PEIICHHWH KOTHUTHUBHBIX, KOMMYHHUKATHBHBIX U
OpPraHM3allMOHHBIX 3a/lad C COONIoJIeHuEM TpeOOBaHUI HSPrOHOMHUKH,
TEXHUKU O€30MaCHOCTH, TUTHEHBI, PECypcocOepeKeHus, MPaBOBBIX U
ATUYECKUX HOPM, HOPM UH(OPMAIMOHHOW O€3011aCHOCTH;

*CO3/1aBaTh TEKCThl (DU3MUECKOrO COJEp)KaHUs B PaA3IUYHBIX (opmaTax ¢
yu€TOM Ha3HayeHUs: WHGOpPMalMKW M IEJIEBOM ayAUTOPUU, BBHIOUpas
ONTUMAJIbHYIO (POPMY MPEACTABICHUS U BU3YaTIU3ALINH.

KoMMyHMKaTHBHBIE yHUBEPCAJIbHbIC YUeOHbIE AeHCTBUS:



¢ OCYUIECTBJIATh OOIIEHWE Ha Yypokax (U3MKKM U BO BHE-YPOUHOM
NESITETbHOCTH;

epacro3HaBaTh MPEANOCHUIKM KOHQIMKTHBIX CHUTyalldii W CMAr4arth
KOH(JIUKTHI,

e pa3BEPHYTO M JIOTMYHO M3J1araTh CBOK TOUYKY 3pEHHUSI C UCIOJIb30BAaHUEM
A3BIKOBBIX CPEJICTB;

* [IOHUMATh U HCIIOJIb30BATh MPEUMYIIECTBA KOMAHIHOW U MHIUBUAYAIbHON
paboThI;

 BEIOMpATh TEMAaTUKy U METOJbl COBMECTHBIX JCUCTBUUA C y4E€TOM OOIIUX
MHTEPECOB U BO3MOKHOCTEHN KaXK/10TO YJI€Ha KOJUIEKTHBA,

e [IPUHUMATh IIEIM COBMECTHOM  JESATENbHOCTH, OPTraHW30BbIBAaTH U
KOOPAMHHUPOBATh JEHCTBUS MO €€ JOCTHKCHHIO: COCTAaBJISATh IUIaH
JEHCTBUM, pacpeenaTh pojid ¢ yu€TOM MHEHUM Y4aCTHUKOB, 00CYX/1aTh
pe3yJIbTaThl COBMECTHOU PadOTHI;

¢ OIICHMBATh KAa4YeCTBO CBOETO BKJIAJa M KaXAOTO YJYaCTHHKA KOMaH/IBI B
o0l pe3ysbTaT o pa3pabOTaHHBIM KPUTEPHUSIM;

eTIpe/JiaraTb HOBBIE TPOEKTHI, OLIEHWBATh HAEU C TO3UIHWKA HOBHU3HBHI,
OPUTUHAIBHOCTH, MPAKTUYECKON 3HAUNMOCTH;

¢ OCYUIECTBJIATh TMO3UTUBHOE CTPATETMUYECKOE TOBEJCHUE B Pa3IUYHbIX
CUTyalusiX,  MpOSBIATH  TBOPYECTBO U  BOOOpakeHUE,  OBIThH
UHUIMATUBHBIM.

PeryisiTuBHBIC YHUBEPCAJIbHbIC YUeOHbIE 1eiiCTBUA
Camoopranusanus:

 CAMOCTOSITEIbHO OCYUIECTBIIATh MMO3HABATEIbHYIO JIE€ATEILHOCTh B 001acTH
(GU3UKK U aCTPOHOMHH, BBISIBIIATH MPOOJIEMBI, CTABUTh U (hOPMYITHPOBATH
COOCTBEHHBIC 3a]1aUM;

¢ CAMOCTOSITEIBHO COCTABJIATh IUTAH PEHICHHsS Pacu€THBIX U KAaY€CTBEHHBIX
3a7a4, TUTaH BBIMIOJHEHHS MPAKTUYECKONW pabOTHI ¢ y4ETOM HMEIONTUXCS
pecypcoB, COOCTBEHHBIX BO3MOYKHOCTEH U MPEANIOYTCHUM;

e TaBaTh OIICHKY HOBBIM CHTYAIIUsM;

e pPaCIIMPSTH PAaMKH Y4€OHOTO NpeaAMeTa Ha OCHOBE JIMYHBIX MPEIOYTCHUN;

eJIe7IaTh OCO3HAHHBIA BBIOOP, APrYMEHTUPOBAThH €ro, OpaTh Ha ceos
OTBETCTBEHHOCTH 3a PEIICHNUE;

e OLICHUBATh MPUOOPETEHHBIHN OIBIT;

e CIIOCOOCTBOBATh (POPMUPOBAHUIO U TPOSBICHUIO JIPYIUIIMH B 00JIACTH
(GU3UKH, TOCTOSHHO MOBBIIIATH CBOM 00pa30BaTENbHBIA U KYJIbTYPHBIN
YPOBEHB.

CaMOKOHTPOJIb, SMOLHOHATbHBII UHTEJJIEKT:



e JaBaTh OIICHKY HOBBIM CHUTYyallHsIM, BHOCHUTb KOPPEKTUBBI B JEATEIHHOCTD,
OLIEHUBATh COOTBETCTBUE PE3YJIBTATOB LIEIISIM;
eBIIQJICTh HABBIKAMHM  TIO3HABATENbHOM  pedrekcnu Kak  OCO3HAHUS
COBEpIIAEMbIX ACHCTBHI U MBICIUTEIBHBIX MPOILIECCOB, UX PE3YJIHTATOB U
OCHOBAHUM;
* MICII0JIb30BaTh NPUEMBI Pe(IIEKCUN ISl OLEHKU CUTYallMH, BEIOOpa BEPHOIO
pelieHus;
eyMETh OIICHHBATh PUCKH M CBOCBPEMEHHO MPHUHUMATh PEIICHUS MO UX
CHIDKEHUIO;
e IPUHUMATh MOTHBBI WU apTyMEHTBl APYTUX TpPU aHAIH3€ pPe3yIbTaTOB
NESITETbHOCTH;
e IPUHUMATH CeOsl, TOHUMAasi CBOM HEJIOCTATKHU U JIOCTOMHCTBA;
e IPUHUMATh MOTHBBI W apPTyMEHTHl APYTUX TPU aHAIH3€ PEe3yIbTaTOB
NeSITETbHOCTH;
e IPU3HABAThH CBOE MIPABO U MPaBO APYTUX HA OIIHUOKH.
B mpormecce AOCTHMXEHHS JTUYHOCTHBIX PE3YJIBTaTOB OCBOCHHSI MPOTPAMMBI IO
¢u3nke Mg ypOBHS CpenHero oOmero oOpa3oBaHus Yy OO0yyaroumxcs

COBEpIICHCTBYETCS AMOIMOHATBHBIN UHTEIUJICKT, MIPeIMOJIararoHii
c(hOpMUPOBAHHOCTD:
e CAMOCO3HaHMS, BKJTIOYAFOIIIETO CHOCOOHOCTH TTOHUMATh CBOE

HYMOLIMOHAIBHOE COCTOSIHUE, BUJIETh HANPABJICHUs Pa3BUTUSI COOCTBEHHOU
AMOILIMOHAIILHOMN c(epbl, ObITh YBEPEHHBIM B cE0€;

e CAMOPETYJIMPOBAHUSI, BKJIIOYAKOUIETO0 CAaMOKOHTPOJb, YMEHHUE NPUHUMATh
OTBETCTBEHHOCTh 3a CBOE MOBEJEHHUE, CIOCOOHOCTh aJaNTUPOBATHCS K
HMOIIMOHAJIBHBIM WM3MEHEHUSIM U MPOSBISATH TMOKOCTh, OBITh OTKPBITHIM
HOBOMY;

e BHYTPEHHEH MOTHBALIMH, BKIIFOYAIOIIEH CTPEMIIEHHE K JOCTHKEHUIO LENH U
ycrexy, ONTUMHU3M, WHHUIMATUBHOCTb, YMEHHUE JE€HCTBOBATH, UCXOIS W3
CBOHMX BO3MOXKHOCTEH;

eOMIIATUH,  BKIIOYAIOIIEH  CIMOCOOHOCTh  MOHUMATh  SMOIMOHAJIBHOE
COCTOSIHME JpPYTUX, YYWUTHIBATh €ro MpPH OCYIIECTBICHUU OOIICHUS,
CHOCOOHOCTH K COYYBCTBHIO M COTIEPEKUBAHUIO;

e COLMAJIBHBIX ~ HABBIKOB,  BKJIIOYAIOUIUX  CIIOCOOHOCTH  BBICTPAMBAaTh
OTHOUIEHUS C APYTMMH JIIOJIbMHU, 3a00TUTHCS, MPOSIBISTH HUHTEpPEC U
paspemiaTh KOH(QIUKTHI.

I[TPEJIMETHBIE PE3YJIbTATHI



K xonmy oOyuenus B 10 knacce mpenMeTHbIE pe3ylbTaThbl Ha YIIIyOJIEHHOM
YPOBHE JOJDKHBI OTPakaTh CPOPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMEHUH:
e[IOHUMATh  POJb (U3UKK B  HKOHOMUYECKOM,  TEXHOJOTUYECKOM,
IKOJIOTUYECKOM, COLMANbHOM U 3ITUYECKOM cdepax AesITeNbHOCTU
4eJIoBeKa, PoJib U MECTO (PU3MKU B COBPEMEHHON HAYYHOU KapTHHE MUpPA,
3HAQUYEHHE OMHCATENIbHOM, CHUCTEeMATU3UPYIOIIEeH, OOBSCHUTEIBHOU U
NPOTHOCTHYECKOW  (PyHKIUN  (HU3UYECKON TEOpuM —  MEXaHUKH,
MOJICKYJISIPHOM (PU3UKK U TEPMOJMHAMUKHU, POJIb (DU3MUECKONH TEOPHH B
(dbopMUpOBaHNY TIPENICTABICHHA O PU3NIECKON KapTUHE MUPA;

e pa3IMYaTh YCJIOBHS MPUMEHUMOCTH MOJENEH (PU3UUECKUX TEN U MPOILECCOB
(sBeHMI): MHEpIMalbHas cUcTeMa OTcuéra, adCONIOTHO TBEPAOE TEo,
MaTepHuaibHas TOYKa, pABHOYCKOPEHHOE JIBH)KEHHE, CBOOOJHOE MaJIEHUE,
abcoyifoTHO yripyras jaedopmanus, aOCONIOTHO YyNpyroe W aOCOIIOTHO
HEYNpyroe CTOJKHOBEHHMS, MOJEIM Ta3a, >KHUIKOCTU U TBEPIOTO
(KpHUCTaJUIMYECKOT0) TeJa, UCAIbHBIN ra3, TOUEYHBIN 3apsii, OJHOPOJIHOE
IIEKTPUYECKOE T10JIE;

epaznuyaTh yCJIOBUA (TpaHULbl, O0JACTH) NPUMEHUMOCTH (PUINYECKUX
3aKOHOB, TOHMMAaTh BCEOOIIMI XapakTep (PyHIaMEHTAJIbHBIX 3aKOHOB U
OTrPaHUYEHHOCTh UCIIOJIb30BAHUS YACTHBIX 3aKOHOB;

e AHANIM3UPOBATh U OOBACHATH MEXAaHUYECKUE TPOIECChl U  SBICHUSA,
UCITOJIb3YsI OCHOBHBIE NOJIOXKEHUS U 3aKOHBI MEXAHUKHU (OTHOCHTEIBHOCTh
MEXaHUYECKOTO JBMXKEHUS, (HOPMYJbl KUHEMATUKH PaBHOYCKOPEHHOTO
NBUKEHUA, TpeoOpa3zoBaHus [anuiies JUisi CKOPOCTH M TMEPEMEILEHUs,
3akOoHbl HbIOTOHA, TIPUHIMII OTHOCHUTENBHOCTH ['anmuies, 3aKoH
BCEMUPHOTO TATOTEHUS, 3aKOHbI COXPAHEHUSI UMITYJIbCA U MEXAHUYECKOU
SHEpPruM, CBs3b PabOThl CHUJIBI C HW3MEHEHHEM MEXaHUYECKOM HSHEprui,
yCIIOBUSI paBHOBECUS TBEPJAOrO Tena), MPU STOM  HCIOJIb30BAThH
MaTeMaTU4YecKoe BBIPAKEHHE 3aKOHOB, YKa3bIBATh yCIIOBHUS
MPUMEHUMOCTH (DU3NUYECKUX 3aKOHOB: MpeoOpa3zoBanuii ["anues, BTOporo
U TPEThEro 3akoHOB HBIOTOHA, 3aKOHOB COXPAaHEHUS HUMITyJIbca U
MEXaHUYECKON 3HEPTHH, 3aKOHA BCEMUPHOT'O TATOTEHUS;

e AHATTM3UPOBATh M OOBSCHATH TEIUIOBHIC MPOIECCHl U SIBJICHUS, HUCIONB3YS
ocHoBHble mojoxkeHus MKT u 3akoHB MoONEKyIsipHOU GU3UKHA W
TEPMOJUHAMUKU (CBA3b JAaBJIEHUS HWJEAJBHOIO Ta3a CoO CpeaHel
KUHETUYECKOM DHEPIrUEr TEIUIOBOTO JBMIKEHUS W KOHIIEHTPAUUEH €ro
MOJIEKYJI, CBSI3b TEMIEPATypbl BEIIECTBA CO CpPEIHEH KUHETUYECKON
SHEPrUer TEIJIOBOrO JIBH)KEHHS €r0 YacCTHULl, CBA3b JABJICHHS HJI€AJTBHOTO
ra’a ¢ KOHILEHTpPalUWe MOJIEKYJ M €ro TeMIepaTypou, YypaBHEHUE
MenneneeBa—Kianeiipona, TmepBbId 3aKOH TEPMOAWHAMHUKH, 3aKOH



COXPAHEHMS] PHEPIUU B TEIUIOBBIX MPOIECCax), IPU ATOM HCIOIb30BaTh
MaTeMaTH4ECKOe BBIpaKEHUE 3aKOHOB, yKa3bIBaTh YCIOBUS
MIPUMEHUMOCTH ypaBHeHUs MenaeneeBa—KiianeiipoHna;

e AHATIM3UPOBATH U OOBSICHATH INEKTPUUECKHUE SIBJICHUS, UCIIONb3YsI OCHOBHBIE
MOJOKEHUSI U 3aKOHBI  BJIEKTPOJMHAMHUKUA  (3aKOH  COXpaHEHUSs
AIEKTPUYECKOTO 3apsaa, 3aKOH Kynona, MOTEHIHUAIBHOCTD
AIEKTPOCTATUYECKOTO TMOJIA, MPUHLMI CYIEPIIO3UIUU JIEKTPUUECKHUX
MOJIEN, TP ATOM YyKa3blBas YCIOBHUS NMPUMEHHMOCTH 3akoHa KyioHa, a
TaKKe MPAKTUYECKU Ba)KHbIC COOTHOILICHMS: 3aKOHbI Oma g y4yacTka
LHENA W JUId 3aMKHYTOM JJIEKTpUYECKOM ILenu, 3akoH Jxoymsa—Jlenna,
npasuia Kupxroda, 3akonsl apajes A1 31€KTPoIn3a);

¢ OMIUCBHIBATh (PU3WYECKHUE TPOIECCHl U SBJICHUS, HMCIHOJb3YySd BEIMYHMHBIL:
nepeMeIIeHne, CKOPOCTh, YCKOPEHUE, UMITYJIbC TEJIa U CUCTEMBI T, CUJIA,
MOMEHT CWJIbl, JaBJ€HUE, IMOTEHUUAIbHAs JHEPrusi, KUHETHUYECKas
AHEPrusi, MEXaHWuyecKasi dHEprus, padoTa CHUIbl, LIEHTPOCTPEMUTEIIHHOE
YCKOpPEHHE, CHJIA TSHKECTH, CHJIa YIOPYTrOCTH, CHJIa TPEHHUS, MOIIHOCT,
DHEPrus B3auMOJIEHCTBUS Tena ¢ 3emi€il BOMM3M €€ MOBEPXHOCTH,
sHEprusi ympyroit gedopManuM MOPYXKUHBI, KOJUYECTBO TEIUIOTHI,
abCcoJIIoTHas TemImepaTypa Teja, padoTa B TEPMOJMHAMHUKE, BHYTPECHHSS
OHEPrus WACATLHOTO OJHOATOMHOIO Trasza, paboTa uIealbHOro Trasa,
OTHOCUTEJIbHAs BJIAXHOCTh Bo3ayxa, KIIJI wumaeambHOro TemioBoro
JBUTATEIIS; AJIEKTPUUYECKOE TOJIe, HAMPSKEHHOCTh AJIEKTPUUYECKOTO MOJI,
HaNpspKEHHOCTh TIOJISE TOUEYHOTO 3apsija Wid 3apsDKEHHOTO Iapa B
BaKyyM€ U B JUAJIEKTPUKE, MOTEHIMAT 3JIEKTPOCTATUYECKOTO TOJIs,
pa3HOCTh  MOTEHIMAJOB,  3JIEKTPOJBIXKYIAs  CHJIa, CHJa  TOKa,
HalpssKeHWE, MOIIHOCTh TOKA, »JJEKTpUYecKas EMKOCTh ILIOCKOTrO
KOHJICHCATOpa, COMPOTHUBJICHUE yYacTKa LIENH C TOCJIeA0BaTEIbHBIM U
napasuiesIbHbIM COSUHEHUEM PE3UCTOPOB, IHEPTHUS DIECKTPUUECKOTO MOJIS
KOH/ICHCATOPA;

¢ 00BSICHATH OCOOCHHOCTH MPOTEKAHUS (PM3UUECKUX SBJICHUI: MEXaHUIECKOE
JBH>KEHUE, TEIUIOBOE JIBUKEHUE YACTHI] BEIIECTBA, TEIIOBOE PABHOBECHE,
OpoyHOBCKOe  nBWXKEHHE, nuddy3us, ucnapeHue, KUMCHUE U
KOHJICHCAIlUsl, IUIABJICHUE W  KPUCTAJIM3Allus,  HaImpaBJIECHHOCTb
TerIonepeaayu, JAEKTpU3alns Tel, SKBUIMOTCHIIMATBLHOCTh MMOBEPXHOCTU
3apsKEHHOTO TPOBOIHUKA;

* IPOBOJIUTH WCCIIEAOBAHUE 3aBUCUMOCTH OJTHOM (PU3MUECKOW BEITUYUHBI OT
IpyrOM C  HWCHOJIb30BAHHEM  IPSAMBIX  W3MEPEHUM, TIPU  OTOM
KOHCTPYUPOBATh YCTAHOBKY, (UKCHUPOBATH pE3YyJIbTaThl MOJTYYSCHHOU
3aBUCUMOCTH (U3UYECKUX BEIMYMH B BHUAE TPaPUKOB C Y4ETOM



a0COJIFOTHBIX MOTPEUTHOCTEN U3MEPEHUM, JIeNIaTh BBIBOBI MO pe3ysibTaTaM
UCCJIEIOBAHMUS;

¢ IPOBOJIUTH KOCBEHHBIC W3MEpPEHUST (U3MUECKUX BEIUYHWH, IPU OTOM
BBIOMPATh ONTHMAJIBHBIA METOJ] M3MEPEHHS, OICHUBATH aOCOIOTHBIE U
OTHOCHUTEJIbHBIE MOTPENTHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHUM;

 IPOBOJUTH OMBITHI N0 MPOBEPKE MPEIJI0KEHHON TUIIOTE3bI: IJIAHUPOBATH
HKCIIEPUMEHT, COOUPATh IKCIIEPUMEHTAIIbHYIO YCTAaHOBKY, aHAIM3UPOBATh
MOJYYEHHbIE PE3yJbTaThl U JI€JIaTh BBIBOJ O CTaTyCce MPEeJIOKEHHOU
TUIIOTE3HI;

e COOJIIOIATH MpaBuUiia OE30MaCHOTO TPyJAa MPU MPOBEACHUM UCCIEIOBAaHUMN B
paMKax  y4yeOHOTO  OJKCHepUMEHTa, IMpakTUKymMa U  y4deOHo-
HCCIICIOBATENIBCKOM M TPOEKTHOM JIESITETbHOCTH C HCIIOJIb30BAHUEM
U3MEPUTEIIbHBIX YCTPOMCTB U 1a00paTOPHOro 000pyAOBaHUS;

epelllaTh pPACUETHBIE 33aJa4M C SIBHO 3aJJaHHOM W HESBHO 3aJaHHOU
bu3MUecKoil MOJIENIbIO: Ha OCHOBAaHMM aHalu3a yCJIOBUS OOOCHOBBIBATH
BBIOOp (uU3MUECKOW MOJenH, OTBeyaroniel TpeOoBaHUAM 3ajJayd,
NPUMEHITh  (POPMYJIbI, 3aKOHBI, 3aKOHOMEPHOCTHM U  IOCTYJaThl
(bU3MYeCKUX TEOpPUN MpPH HCMHOJb30BAHUM MATEMaTUYECKUX METOJOB
peLIeHHUs 3a/1a4, MPOBOJUTh PACUYEThl HA OCHOBAHUM MMEIOLIUXCS TAHHBIX,
aHAJM3UPOBAaTh PE3yJIbTaThl U KOPPEKTUPOBATh METOAbl PEUICHUS C
Y4ETOM MOJIYYEHHBIX PE3YyJIbTATOB;

e peIIaTh KAa4€CTBEHHBIE 3a/1a4H, TPEOYIOIe MPUMEHEHUS 3HAHUN U3 Pa3HBIX
paznenoB Kypca (u3uMKH, a TakKe HWHTErpaluyd 3HAHUW U3 JPYrUX
MpPEAMETOB €CTECTBEHHO-HAyYHOTO IIMKJIA: BBICTPauMBaTh JIOTHYECKYIO
LEMOYKY PacCyXJICHUM ¢ OMOPOM Ha U3YUEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH
U (HU3UYECKUE SBIICHUS;

¢ ICTIOJIb30BAaTh  TEOPETUYECKUE 3HAHHUS i1  OOBSCHEHUS OCHOBHBIX
MPUHITUTIOB PabOThl U3MEPUTETBHBIX MPUOOPOB, TEXHUYECKUX YCTPOICTB
Y TEXHOJIOTHYECKUX MPOIECCOB;

e IPUBOJIUTH IPUMEPHI BKJIAJIa POCCUUCKUX U 3apyOCIKHBIX YUEHBIX-(PU3HKOB
B pa3BUTHE HAyKH, B OOBSCHEHHE MPOIIECCOB OKPYXKAIOIIET0 MHUpa, B
Pa3BUTHE TEXHUKHU U TEXHOJIOTU;

e AHAJTM3UPOBATh U OILICHUBAThH MOCIEJCTBUS OBITOBON M MPOW3BOJCTBEHHOMN
JEATEIbHOCTH YEeJIOBEKAa, CBSI3aHHOM C (PU3MYECKUMHU IIPOIIECCaMU, C
MO3UIIMHI IKOJIOTHUECKON 0€30MacHOCTH, PEACTaBICHUN O pallMOHAIBHOM
MPUPOJIONIOIB30BAHUH, & TAKKE PA3yMHOM HCIIOJIb30BAHUU JOCTUKEHUN
HAyKM M TEXHOJIOTMH ISl JaJIbHEHIIEro pa3BUTHS YEJIOBEUYECKOTO
00I1IeCTBA;



 IPUMEHSTHh pPa3NIUyHble CHOCcOObI paboThl ¢ uHpopMaluen (pusudeckoro
COJEp)KaHUSI C HCIIOJIb30BAHUEM COBPEMEHHBIX HMH(POPMAIMOHHBIX
TEXHOJOTMM, IPU TOM HCIOJIb30BaTh COBPEMEHHBIE MH(POPMAIMOHHBIE
TEXHOJOTMM Il TIOUCKA, NepepabOTKU M MpPEerbsABICHUS y4eOHOW WU
HAYYHO-TIOMYJISIPHON HH(OpPMALNU, CTPYKTYPHUPOBAHUS U MHTEPIIPETALIUN
uHbOpMaIlMK, TOJYYEHHOM M3 Pa3IUYHbIX HCTOYHHKOB, KPUTHYECKU
aHAJIM3UpOBaTh  MOJIy4aeMyro  HMHQOpMAIMI0 U  OLIEHHWBAaTh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOLIMXCSA 3HAHUM, TaK M Ha OCHOBE
aHaJli3a UCTOYHUKA HH(POpMAIIUH;

¢ IPOSIBJIATD OpraHHU3aIOHHBIC u NO3HABaTENIbHbIC YMEHHUS
CaMOCTOSITENIFHOTO ~ MPHOOPETEHUsT HOBBIX 3HAHMH B Ipolecce
BBITIOJTHEHHSI IPOCKTHBIX U yUeOHO-UCCIIETOBATENLCKUX padoT;

epaboTaTh B TpYIIE C HCIOJTHEHWEM pa3UYHBIX COLMAIBHBIX POJICH,
IUTAHUPOBATh PabOTy TPYMIIBI, PAITMOHATFHO PACTIPEACIISATh ACATEIbHOCTD
B HECTaHJIAPTHBIX CUTYallMsX, aJIeKBAaTHO OIICHWBATh BKIJIAJ] Ka)XXJOTO U3
YYaCTHUKOB TPYIIIBI B pEUICHUE pacCMaTPUBAEMOM MTPOOIEMBI;

* [IPOSABIIATh MOTHBAIMIO K Oyaymied npoecCHOHAIbHOW JESATENIbHOCTH 110
CHEUATBHOCTAM (PU3UKO-TEXHUYECKOTO IPODHIIA.

K xonuy oOyuenus B Il knacce mpenMETHbIE pe3ylbTaTbl Ha YIIIyOJIEHHOM
YPOBHE JIOJKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y 00YHArOUTUXCSI YMEHHIA:

e IOHUMATh POJIb (PU3UKU B SKOHOMUYECKOHN, TEXHOJIOTHYECKOM, COIMaTBLHOM
U ATUYECKON cdepax NeAaTeNbHOCTH 4YeJIOBEKa, pOJib U MECTO (PU3UKHU B
COBPEMEHHOW HAYYHOW KapTUHE MUPA, POJIb ACTPOHOMHH B MPAKTUYECKOU
JEATEIIbHOCTH YEJIOBEKA U JTAJIbHEMIIIEM HAayYHO-TEXHUYECKOM pPa3BUTHH,
3HAUEHHUE OIMCATEIbHON, CHUCTEeMAaTH3UPYIONICH, OOBSCHUTEILHON U
MPOTHOCTUYECKON (PYHKIMA (DU3NUECKOW TEOPUH — DIICKTPOJIMHAMUKH,
CHEUaIbHOW TEOPUU OTHOCUTEIBHOCTH, KBAHTOBOM (PHU3UKH, pOJb
¢usnueckoil Teopun B (HOPMHPOBAHUM NPEACTABICHUN O (PU3MUYECKOn
KapTUHE MHpa, MECTO (PU3NYECKOW KapTHHBI MHpa B OOIIEM psay
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX ITPEACTABICHUI O IPUPOJE;

e pa3IMyaTh YCJIOBHS MPUMEHUMOCTH MOJENe (PU3NUECKUX Te U MPOLECcCOB
(s1BI€HMIT): OTHOPOJHOE IIEKTPUUECKOE U OJHOPOAHOE MArHUTHOE OIS,
rapMOHUYECKHUE KoJieOaHUs, MaTEeMaTUYECKUA MAasiTHUK, WACAIbHbBIN
MPY>KUHHBIH MasTHUK, rapMOHUYECKHE BOJIHBI, UJ€aIbHbIN
KoJieOaTeNbHbIN KOHTYp, TOHKAs JIMH3a, MOJCJICH aTOMa, aTOMHOTO sIpa U
KBAHTOBOM MOJICIU CBETA;

epa3IMyYaTh YyCJIOBUS (TpaHUIbl, O0JaCTH) NPUMEHUMOCTH (PUHUUIECKUX
3aKOHOB, TIOHMMAaTh BCEOOMIMI XapakTep (yHIaMEHTAIbHBIX 3aKOHOB U
OrpaHUYEHHOCTD UCIIOJIb30BAHUS YACTHBIX 3aKOHOB;



e AHATTM3UPOBATh U OOBACHITH DJIEKTPOMATHUTHBIC MPOIECCHl W SBICHUS,
UCIIOJIb3Yd OCHOBHBIE TIOJIOKEHUSI M 3aKOHBI JJIEKTPOJAWHAMUKU U
CHEIMaIbHOW  TEOPUHM  OTHOCUTEIBHOCTH  (3aKOH  COXpaHEHHus
ANEKTPUYECKOro 3apsiga, cuia Awmmnepa, cwia JlopeHna, 3akoH
ANEKTPOMAarHUTHOM  WHAyKuuu, npaBwio Jlenma, cBsizp  DJIC
CAMOMHAYKIIMM B DJJEMEHTE JJICKTPUYECKOW UEMH CO CKOPOCTHIO
U3MEHEHHUS]  CHJIbBl  TOKAa,  IOCTYyJIaTbl  CHEUUAJbHOM  TEOpUU
OTHOCUTEIBHOCTH DUHINTEWHA);

e AHAIM3UPOBATh U OOBIACHSATH KBAHTOBBIC MPOILIECCHI U SIBIICHUS, UCMOJIb3YsI
MOJIOKEHUSI ~ KBAaHTOBOM  ¢u3uku  (ypaBHeHHEe  OWHINTEHHA  UIA
dororddexra, TmepBei W BTOpOM mocTynatel bopa, mpUHIMI
COOTHOIIIEHMsI HeompeaenéHHocTed ['elizeHOepra, 3aKOHBI COXPAHEHMSI
3apsiI0OBOTO M MACCOBOT'O YKCEN W 3HEPTUM B SAJIEPHBIX PEAKIUAX, 3aKOH
PaAMOAKTUBHOIO pacnana);

¢ ONUCHIBaTh (PUBMUECKHUE TIPOILIECChl U SIBJICHUS, HCIOJb3Yysl BEIUYUHBI:
HaNpsHKEHHOCTD 3JIEKTPUYECKOTO MMOJIA, NOTEHIHAN JIEKTPOCTATUYECKOTO
MOJIsl, PA3HOCTh IOTEHUHAJIOB, JJICKTPOJABWXKYILAS CHJIA, HHIYKIUS
MAarHuTHOTO TMOJSl, MarHUTHBIM MOTOK, cuia AmIiepa, UHIYKTUBHOCTbD,
ANEKTPOABMIKYIAS CHUJa CAMOUHIYKLIMH, SHEPrUs MArHUTHOTO MOJIs
MPOBOJHUKA C TOKOM, PEISTUBUCTCKUNA HUMIYJbC, IOJHAs SHEPrus,
DHEPrus TIOKOS CBOOOJHOW 4YAaCTUIIBI, DHEPTrUs M HUMIYJIbC (POTOHA,
MacCOBO€ YHMCIIO U 3apAJl AlIpa, SHEPTHUSI CBA3U Spa;

e O0BSICHATh 0COOEHHOCTH MPOTEKAHUS bu3IIecKux SABJICHUU:
AJIEKTPOMArHUTHASL UHIYKIIHUS, CAMOUHIYKIIUS, PE30HAHC, NHTEphEepEHITUs
BOJH, Audpakius, JUCIEepcHsi, TOJHOE BHYTPEHHEE OTpPaKCHHUE,
dboroanektpuueckuii 3hdext (pororddekr), anbda- u Oera-pacnajsi
aqep, raMMa-u3lydeHue sjep, (PU3nyecKkue MPUHIUIBI CIIEKTPAIbHOTO
aHanu3a u padoThI Ja3epa;

e OTIPEJICIISATh HAMPABJICHUE WHIYKIMU MArHUTHOTO TIOJS TMPOBOJHUKA C
TOKOM, CHJIbI AMriepa u cuiibl Jlopenna;

e CTPOUTDH U300paKeHHUE, CO3/1aBAEMOE IIOCKUM 3€pPKaJIOM, TOHKOM JTMH30M, U
pPacCUUTHIBATh €r0 XapaKTEPUCTUKHU;

e IPUMEHSTh OCHOBOIIOJATalolMe AaCTPOHOMUYECKUE TMOHATHS, TEOPUHU H
3aKOHBI JJI1 aHalim3a ¢ OOBACHEHUS (U3UYECKUX  IPOIECCOB,
MPOUCXOAAIINX B 3BE3/MAaX, B 3BE3AHBIX CHUCTEMAX, B MEKTAJIAKTUUECKOU
cpeje; ABHMKEHHUS HEOSCHBIX Tel, IBOIONNH 3BE3/] U BeelleHHOIM;

e [IPOBOJIUTH  HCCIICIOBAHUE 3aBUCUMOCTEH  (DU3MYECKUX BEIUYUH C
UCIIOJIb30BAaHUEM TMPSMBIX HW3MEPEHUW, MPU OSTOM KOHCTPYUPOBATH
YCTaHOBKY, (UKCHUPOBATh pE3yJabTaThl TOJYYCHHOW 3aBUCHMOCTH



¢usznyeckux BeMMYUH B BHIE TIpadukoB C YYETOM aOCOIMIOTHBIX
NOTPEIIHOCTE  M3MEPEHUH, JenaTb  BBIBOJABI IO  pe3yibTaTaM
UCCIIEI0BAHMS;

¢ [IPOBOJUTh KOCBEHHBbIE M3MEPEHUS (PUINYECKUX BEIMYMH, IOPU ITOM
BbIOMpaTh ONTUMAIBHBIA METOJ U3MEPEHHsI, OLIEHWBAaTh a0COJIOTHBIE U
OTHOCHTEJIbHBIE MTOTPEIIHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHMUI;

* [IPOBOJUTH OMBITHl O MPOBEPKE MPEAJIOKEHHON TMIIOTE3bI: IIIAHUPOBAThH
HKCIEPUMEHT, COOMPATh SKCIEPUMEHTANIBHYIO YCTAaHOBKY, aHAJIM3UPOBATh
MOJly4YeHHBIE PE3yNbTaThl U JENaTh BBIBOJ O CTAaTyce MPEAIOKEHHOM
TUIIOTE3BL;

e OIIMCBIBATh METO/BI MOTYUEHHSI HAYUYHBIX ACTPOHOMUYECKHUX 3HAHU;

e cOOMIONIaTh MpaBuiIa 0€30MaCHOTO TpyAa MNP MPOBEACHUU UCCIEIOBAHUN B
paMKax  y4yeOHOro  B3KCHEpHUMEHTa, MpakTUKymMa W  y4eOHo-
UCCIIEOBATEIIbCKOM M IPOEKTHOW JIEATENBHOCTH C HCIIOJIb30BAaHUEM
U3MEPUTEIIBHBIX YCTPOMCTB U 1a00paTOPHOro 000pyAOBaHUS;

epelllaTh pacy€THBIE 3aJayd C SBHO 33JaHHOM M HESBHO 3a/IaHHOM
¢u3znyecKkoil MOJENbl0: Ha OCHOBAaHMM aHajlu3a YCJIOBMS BBIOUpPATH
dusznyeckue MOJeNd, OTBEYAlOMIMe TPeOOBaHMIM 3aladd, MPUMEHSTH
dbopMyIbl, 3aKOHBI, 3aKOHOMEPHOCTH M TIOCTYJAThl (PU3NYECKUX TEOpU
OpU  HCMIOJB30BAaHUM MaTEeMaTHMYECKUX METOJIOB pelIeHus  3ajad,
IPOBOANUTH PacuéThl HA OCHOBAaHUM MMEIOIIMXCS JTaHHBIX, aHAJIM3UPOBATh
PE3yNbTaThl U KOPPEKTUPOBATH METOJBI PEIICHUS C YIETOM TOTYyYEHHBIX
pE3yJIbTaTOB;

e peIIaTh KaueCTBEHHBIC 3a/1a4M, TPEOYIOIME TPUMEHEHHUS 3HAHUIA U3 Pa3HBIX
paszenoB Kypca (GU3MKHM, a TaKKe HMHTErpallud 3HaHUM W3 Jpyrux
IPEIMETOB €CTECTBEHHO-HAyYHOTO LHUKJA: BBICTpaMBaTh JIOTHYECKYIO
[ENOYKY pacCyKJIEHUI C ONMOPOi Ha N3YUEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH
U (U3NYECKUE SIBICHUS;

*ICTIOJIb30BAaTh  TEOPETUYECKHWE 3HAHUS Uil OOBSCHEHUS OCHOBHBIX
IPUHLIUIIOB PabOThl U3MEPUTENBHBIX MPUOOPOB, TEXHUUECKUX YCTPOUCTB
U TEXHOJIOTUYECKHUX MPOLIECCOB;

* IPUBOJIUTH MPUMEPHI BKJIaJa POCCUMCKUX U 3apYOCKHBIX YUEHBIX-(PU3UKOB
B pa3BUTHE HAyKHU, B OOBSCHEHHE MPOLECCOB OKPYXKAIOIIETO MHUPA, B
pa3BUTHE TEXHUKU U TEXHOJIOTUH;

e AHAJIM3UPOBATh M OICHUBATH MOCIEICTBUSI OBITOBOW M MPOU3BOJICTBEHHOM
JESITEIIbHOCTH YEJIOBEKa, CBA3AaHHOW C (PU3WYECKUMH TPOIECCaMU, C
MO3UINI KOJIOTHYECKON 0€30MaCHOCTH, MPEJCTABICHUN O palliOHAIEHOM
IPUPOJIOTNIOIB30BAaHUH, @ TAK)KE€ PA3yMHOM HCIOJb30BAaHUU JOCTHKEHUM



HAyKl W TEXHOJOTMH g JaldbHEHIIEro pa3BUTUS YEIOBEYECKOIO
00I1IeCTBA;

 IPUMEHSTHh pPa3IUYHbIe CHOCOObI paboThl ¢ WH(pOpManuend (QU3NIECKOTo
COJEpKaHUSI C HCIIOJIb30BAHUEM COBPEMEHHBIX HH(POPMAIIMOHHBIX
TEXHOJIOTMM, IMPU STOM HCIOJIB30BaTh COBPEMEHHBbIE MH(POPMALMOHHBIE
TEXHOJOTMM Il TIOUCKa, NepepabOTKH M NIPEIbSABICHUS Y4yeOHOU W
HAy4YHO-MIOMYJISIPHON MH(OpMaLMK, CTPYKTYPUPOBAaHUS U MHTEPIIPETALIUU
uHbOpMaIlMU, TOJYYEHHOM U3 Pa3IUYHbIX HCTOYHHKOB, KPUTHUECKU
aHAIM3UpOBaTh  MOJy4aemMylro  HMHQOpPMAIMI0O U  OICHHWBAaTh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOLIUXCA 3HAHWUU, TaK U HAa OCHOBE
aHaJIM3a UCTOYHUKA MH(OpMaLUY;

o IPOSIBJISATH OpraHU3alMOHHBIE u MIO3HABATEIIbHBIE yMEHUS
CaMOCTOATENILHOTO ~ NPHOOPETEHHMs]  HOBBIX 3HAaHUW B IpolEcce
BBIIIOJIHEHUS IPOEKTHBIX U y4€OHO-UCCIIEI0BATEIBCKUX PAOOT;

epaboTaTh B TpYIIE C KCIOIHEHUEM pA3JIUYHbIX COLMAIbHBIX POJIEH,
IUTAHUPOBATh pabOTy T'PYMIIbI, PAllMOHATIBHO PACIPEACIIATh ACSITEIbHOCTD
B HECTAHJAPTHBIX CUTYyalMsX, aJ€KBaTHO OLEHMBATh BKJIaJ KaXXIOTrO U3
YYaCTHHKOB T'PYMIIbI B pEIIEHUE PaCCMATPUBAEMON TPOOIIEMBI;

* [IPOSIBJIATh MOTHBAIMIO K Oyayiied mpoecCHOHATBHOU NEATENIbHOCTH 0
CHELMATIBHOCTAM (PU3UKO-TEXHUUECKOTO IPOpUIIs.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIIACC
KoanyectBo yacoB DJIeKTPOHHbIE
Ne HaumeHoBaHMe pa3iesioB U TeM (uudposbie)
Konrpoasubie | IIpakTnuyeckue
n/n MPOrpamMMbl Bcero oOpa3zoBarTe/ibHbIE
padoTsbI padoThbI
pecypchbl
Pasnea 1. HAYUYHBIA METO/I IIO3HAHUSA ITPUPOIbI
11 HayuHslif MeTO1 O3HAHUSI IPUPOIBI 6
Htoro no pazneny 6
Pasznea 2. MEXAHUKA
2.1 Kunemaruka 10 1
2.2 JuHamuka 10
2.3 Craruka TBEpAOIO Tena 5 1
2.4 3aKOHBI COXPAaHEHUS B MEXaHUKE 10
Hroro no pazneny 35
Paznen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJUHAMUKA
3.1 OCHOBBI MOJIEKYJISIPHOKMHETHYECKOM TEOpUN 15
3.2 Tepmoannamuka. TenioBbie MallIuHbI 20 1
33 ArperaTHble cocTosHuUs BeriecTBa. ®azoBbie 14 1
TIepEeXO0JIbI
Hroro 1o pa3aeny 49
Paznen 4. JIEKTPOAUHAMUKA
4.1 DIIeKTPUUYECKOE TI0NIe 24 1




4.2 ITocTOSIHHBIN 3JIEKTPUUECKUM TOK 24
4.3 Toku B pa3nuuHBIX Cpeaax 6
Wroro no pazneny 54
Pasznen 5. PUSHUYECKH TIPAKTUKYM
51 du3nYecKuil MPaKTUKYM 16 16
Htoro no pazneny 16
Pe3epBHOE Bpems 10
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 16




11 KJIACC

KoanuyecTBO 4acos DJIEKTPOHHbIE
HauMeHnoBaHue pa3aesioB H TeEM nuppoBbIE
Ne n/nt P Kontpoasubie | IIpakTnuyeckue (p )
NMporpaMmbl Bceero o0pa3oBaTejibHbIE
padoThbI padoThI
pecypchl
Paznen 1. JIEKTPOINHAMMUKA
11 MarunTtHoe none 14
1.2 DJIEeKTpOMarHuTHask UHAYKLUSA 13 1
Hroro no pazgeny 27
Paznen 2. KOJIEBAHMS U BOJIHbBI
2.1 MexaHn4deckue KoneoaHus 10
2.2 DJeKTpOMarHUTHbIE KoJieOaHus 15
93 MexaHU4YecKue U AIeKTPOMarHuTHbIC 10 1
BOJIHBI
2.4 Ornruka 25 1
Hroro o pa3aeny 60

Paznea 3. OCHOBBI CIIEIUAJIBHOM TEOPUU OTHOCHUTEJBHOCTH

3.1 OcuoBbel CTO 5 1
Wroro mo paznemy 5
Pa3znen 4. KBAHTOBASI ®U3UKA

4.1 KopmyckynsapHo-BOTHOBOH Tyann3m 15

4.2 ®duszuka atoma

4.3 ®dusnKka aTOMHOTO SIIpa U JIEMEHTaPHBIX




YaCTHUI]

Nroro no pazueny

25

Pa3nen 5. JIEMEHTBI ACTPOHOMUWHU U ACTPODPU3UKU

51 DJIEMEHTHI aCTPOHOMHUH U aCTPOPHU3UKH 12
Hroro no pazneny 12
Paznen 6. PUSUUYECKHUMN TPAKTUKYM
6.1 Ouznyeckuil NpaKTUKyM 16 16
Hroro o pa3aeny 16
Pa3nea 7. OBOBIIAIOHIEE TIOBTOPEHUE
Cucremaru3zamus u 0600ieHue
71 NPEMETHOTO COJIEPYKAHHS U OITbITa 15
' JEeSTENIbHOCTH, TPHOOPETEHHOTO MPU
u3ydeHnn kypca ¢pusuku 10 — 11 xiraccos
Wroro no pazneny 15
PesepBHOE Bpemst 10
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 16




HOYPOYHOE IIVTAHUPOBAHUE

10 KUIIACC
KosnuyectBo yacos DJIeKTPOHHBIE
Ne Hara nudposbie
n/n Tema ypoka Bcero Konrpoaenpie | - Ipakruyeckue H3yuyeHusi | oOpa3oBaTesibHbIE
padoThbI padoTsbI pecypeni
1 ®dusnka — pyHaaMeHTaIbHast HAyKa O 1
IIPUPOJE
5 HayuHblii MeTO/ TO3HAHUS K METOABI 1
UCCIeTOBaHMs (PU3MUECKUX SBICHUI
OKCIIEpUMEHT U TEOpHUs B IIpoliecce
3 no3HaHus npupoasl. Habmoaexnue u 1
HKCHEPUMEHT B (PU3UKE
4 CriocoObl n3MepeHus: PU3MUECKUX BETUUUH 1
AOGCOoIIOTHAS ¥ OTHOCUTENbHAS
5 MOTPEUIHOCTH U3MEPEHUH (PrU3nUecKux 1
BEJIMYMH
MognenupoBanue B pusuke. Poib u Mecto
6 ¢bu3UKN B JOPMUPOBAHUU COBPEMEHHOM 1
Hay4YHOW KapTHUHBI MUPA, B IPAKTUYECKOU
NEATENbHOCTH JFOEH
Mexannueckoe nBumxeHue. Cucrema
7 orcyeTta. OTHOCUTETBFHOCTh MEXaHUYECKOTO 1
neuxkenus. [Ipsimas u oOpaTHast 3a1auu
MEXaHUKU
8 Paaunyc-BekTop MarepuanibHON TOYKH, €T0 1

IIPOEKIIMH Ha OCU KOOpAMHAT. TpaeKkTopusl.




[Tepemenienue. Ckopoctb. X mpoekiuu Ha
OCH KOOpJIMHAT

PaBHOMEpHOE IPSMOIMHENHOE ABUKEHUE.
I'paduueckoe onucaHrue paBHOMEPHOTO
HPSIMOJIMHENHOTO IBUKCHUS

10

Ciio)xeHue nepeMeIeHnii U CKOpOCTEH.
Pemenue 3agau

11

HepaBnomepHoe nBrxeHrne. MraoBeHHast
CKOpOCTh. Y ckopenue. [Ipsamonuueitnoe
ABHUKCHUC C ITOCTOAHHBIM YCKOPCHUCM

12

I'pacduueckoe onucanue NpPSIMOIHHEHHOTO
JBUKEHUS C TIOCTOSTHHBIM YCKOPEHUEM

13

CBoboaHoe nageHue. Y cKopeHue
CcBOOOIHOTO MajcHMS. 3aBUCHMOCTD
KOOPJUHAT, CKOPOCTH, YCKOPEHUS OT
BPEMEHHU U UX rpaduku

14

JIBr>keHue Tesa, OpOIIEeHHOT0 O] YTJIOM K
TOPU30HTY

15

KpuBonunelinoe neuxenue. /[Buxxenue no
OKPY>KHOCTH. YTJIOBasi U JIUHEWHAsS
ckopocTtb. [lepuon n yacrora.
[leHTpOCTpEMHUTETEHOE U TIOTHOE
YCKOpEHHUE

16

KonTponbHas paboTta o reme
"Kunemarnka"

17

[Tepssiii 3akoH HeroToHa. MHEpLIManbHbIE
cucremsl orcuéra. [IpuHiun
OTHOCHUTEIbHOCTH I ammmnes.




HewnnepuuanpHbIe CHCTEMBI OTCUETA

Cuna. PaBHogelicTByromas cuia. Bropoi

18
3akoH HeroroHa. Macca

19 B3aumoneiictue ten. Tperuil 3akoH
HrroTona

20 [Ipunuun cynepno3uiuu cui. Pemenue
3a/1ay Ha TpUMEHEeHne 3akoHOB HploToHa
3aKOH BCEMUPHOI'O TATOTEHHUS.

21 DKBHUBAJICHTHOCTb IPaBUTAIIMOHHON 1
WHEPTHOW MacChl

99 Cuiia TSDKECTH U YCKOPEHHUE CBOOOHOTO
MMaJcHUS
JIBrmkeHne HeOECHBIX TN B MX

23 HCKYCCTBEHHBIX CITyTHUKOB. [lepBas
KOCMMUECKasi CKOpocTh. 3akoHbI Kemepa

24 Cuna ynpyroctu. 3akoH ['yka. Bec Tena
Cuna tpenwus. [Ipupoma u BUABI CUIT

25 TpeHus. JIBuxKeHue B )KUJKOCTHU U ra3e ¢
Y4€TOM CHJIbI CONPOTUBIICHHS CPE/IbI

26 Hasnenue. [ mapocTatnyeckoe 1aBieHUE.
Cuna Apxumena
AOGCOJIFOTHO TBEPJIOE TEJIO.

27 IloctynaTensHO€E M BpalaTeIbHOE
JBUKEHUE TBEPAOTO Tea

28 MoMeHT cHIBI OTHOCHUTEIIFHO OCH
BpateHus. [1neyo cubl

29 CroxeHue cuil, NPUI0KEHHBIX K TBEPAOMY




teny. LlenTp Tsxectu Tena. Y cioBus
paBHOBECHS TBEPAOTO Tena. Buabl
paBHOBECHS

30

Pemenue 3amau

31

Kontponbnas pabora nmo reme "JIunamuka.
Craruka TBepaoro tena'

32

NMnynbsc MatepuaabHOM TOUYKH, CUCTEMBI
MarepuaibHbIX To4ek. LlenTp Mace
CUCTEMBI MaT€pHAJIbHBIX TOUEK. Teopema o
JBAKEHUH LIEHTPa Macc

33

I/IMHYJII)C CHJIbI U USMCHCHUC UMITYJIbCA
Tena. 3aKoH COXpPAaHCHUS UMITYJIbCA.
PeaktuBHOE JABHIKCHUC

34

MOoMeHT UMITyJIbca MaTEpUAJIBHOM TOUKH.
[IpeacraBnenue 0 COXpaHEHMH MOMEHTA
HMITYJIbCa B HCHTPAJIBHBIX IMOJIAX

35

Pemenue 3amau

36

PaGora cuiibl Ha MaJIOM U Ha KOHEYHOM
nepemereHnu. I'papuueckoe
IpeJCcTaBIeHUEe pabOThl CHIIbI. MOIIIHOCTD
CHJIBI

37

Kunernueckas sneprus. Teopema 06
N3MEHEHUN KHHETUUECKOH OHCPIrun
MaTepUaIbHOM TOUKH

38

[ToTeHnmanpHple U HEMOTEHIUAJIBHBIE
cuisl. [loreHnnansHas 3Heprust. Bropas
KOCMHUYECKasi CKOPOCTh

39

TpeTha kocMuyeckasi CKOpocTb. CBA3b




pa6OTH HCIIOTCHIMAJIBbHBIX CHUJI C
U3MEHEHHEM MEXaHUUECKOMH OHCPIruun
CHCTEMBI TEJI. 3aKOH COXpPaHCHUMA
MEXaHUYeCKOM OHEPrun

Yupyrue v Heynpyrue CTOJIKHOBEHUS.

40 VYpaBuenue bepuyiu st uaeanibHON
KHUJIKOCTH

41 KonTponbnas pabota o reme "3akoHbI
COXpaHEHUs B MEXaHUKe"
Pa3BuTHe npencTaBieHuii o mpupoie

42 tertoTel. OcHoBHBIE noJiokenust MKT.
Huddys3us. bpoyHoBckoe ABMKEHUE
CrpoeHue ra3000pa3HbIX, KUJIKUX U

43 TBEpABIX TeJl. XapaKTep ABUKECHUS U
B3aMMO/ICHCTBHS YaCTHI] BEIIECTBA
Macca u pazMepbl MOJIEKYJT (aTOMOB).

44 KonuuecTBo BemectBa. [loctosinaas
ABorajzipo

45 Temneparypa. TernoBoe paBHOBECHE.
Ilxana Ienbcus

46 Pemenue 3agau

47 W neanbublii ra3. I'a30BbIe 3aKOHBI

48 VYpaBHenne Menaeneesa-KnaneipoHa.
Pemenue 3anau

49 AOcoiroTHas TeMIiepaTypa. 3akoH
JlansToHa

50 N3omporieccs! B uaeaabHOM Trase ¢




IIOCTOAHHBIM KOJIMYCCTBOM BCIICCTBA

o1

I'paduueckoe npencTapieHne
M30MPOIIECCOB: M30TEPMa, H30X0pa,
n3o00apa

52

OcHoBHoe ypaBHeHrne MKT

53

Pemenue 3amau

54

CBsI3b a0CONIOTHOM TeMITEpaTyphI
TEPMOJMHAMHYECKON CUCTEMBI CO CpEIHEN
KMHETUYECKOM HEPIUeH OCTYIIaTEIbHOTO
TEIIOBOI'O ABM)KEHUS €€ YaCTHUIL

55

O000I1IEHNE ¥ CUCTEMATHU3ALINS 3HAHUH 110
TeMme "OcuoBsl MKT"

56

KonrtponbHas padora o reme "OCHOBBI
MKT"

57

TepmoannaMuyeckas cuctema. 3ajaHue
BHEIIHUX ycsoBui uist T/ cucreMsl.
BHemHve v BHyTpeHHME TapaMeTphI.
[Tapamerps! T/] cuctemsl Kak cpeaHue
3HAYEHMs BEJIMYUH, ONIUCHIBAIOIIUX €€ Ha
MHKPOCKOIIMYECKOM YPOBHE

58

HyneBoe Hauano TepMoOAMHAMUKH.
CamonpounsBomabHas penakcauus T /1
CHUCTEMBI K TEIJIOBOMY PaBHOBECHIO

59

Moienb uaeaJbHOTO Ta3a B
TepMOJII/IHaMI/IKe. yCJ’IOBI/ISI HpI/IMeHI/IMOCTI/I
TOU MOJCIH

60

VYpasHenue Meneneesa-Kianelipona n
BBIPA)KCHUE JUJI1 BHYTPEHHEN SHEPTUU




61

BeIpaxxeHue [uisi BHyTpEHHEN SHEPTUH
OJIHOATOMHOI'0 HJICAJIbHOI'O T'a3a.
KBasucrarnueckue U HECTaTUYECKHE
IIPOLIECCHI

62

OnemeHTapHas paboTa B TEpMOJMHAMUKE.
Brruucnienue paboTsl o rpaduky nmpouecca
Ha pV-nuarpamme

63

Temnonepenaya Kkak crnocod N3MEHEHUS
BHyTpeHHel sHepruu T/l cuctemsl 6e3
COBEpIIEHHSI PabOTHI

64

KOHBGKHI/I?[, TCILJIOIIPOBOJAHOCTD,
H3JIYYCHUC

65

KomuuectBo TennoThl. Tenno&MKOCTE Tela.
YnenpHas u MOJIApHAasA TEINIOEMKOCTH
BCIIICCTBA. Yneanaﬂ TCIIOTA CropaHusa
TOILIIMBa

66

Pacuér kosnmuecTBa TEIIOTHI IIPH
Teronepenaye

67

[TonsiTue 06 aguabaTHOM MpoIecce.
[IepBblil 3aKOH TEPMOAMHAMUKH

68

KonnyectBo TemnoTsl U paboTa Kak Mepbl
U3MEHeHUs1 BHyTpeHHel sHepruu T /1
CUCTEMBI

69

Bropoii 3aK0H TepMOAMHAMHKH JIJIs
PaBHOBCCHBIX U HECPABHOBCCHBIX
nporeccoB. HeoOpaTUMOCTh MPUPOIHBIX
MIPOIIECCOB

70

[IpuHIUMIIBI AENCTBHS TETIOBBIX MAIUH.




KITA

71

Maxkcumanbsaoe 35auenne KITJT. Huki
Kapno

72

Pemenue 3amau

73

DKOJIOTUYECKHUE ACIIEKTHI HCIIOJIb30BaAHUA
TEIUIOBBIX ABUTaTeel. TenoBoe
3arpsi3HEHUE OKPY’KAIOIIEH Cpeibl

74

Pemenue 3amau

75

O000111eH1E U CUCTEMATU3aLHs 3HAHUH T10
teme "Tepmoannamuka. TemnoBsie
MaIlIUHbB!"

76

KoHntposbHas pabora 1o teme
"Tepmonnnamuka. TennoBble MalIvHbI"

77

[TapooOpa3zoBaHue 1 KOH/AEHCAIHSL.
Vcnapenue u kunenue. Y genabHas TemaoTa
napooOpa3oBaHUs

78

Hacsliennsie 1 HEHACBIIEHHBIE TTAPBI.
Ka‘IGCTBeHHaﬂ 3aBUCUMOCTH IINIOTHOCTHU U
JOAaBJICHUS HACBIIIICHHOT O Hapa oT
TeMIepaTypbl, UX HE3aBUCUMOCTb OT
00BbEMa HACBIIIIEHHOTO Mapa. 3aBUCUMOCTh
TeMIepaTypbl KUIIEHUS OT JIAaBJIEHUS B
JKUJIKOCTH

79

BraxxaocTs Bo3myxa. AGCOMOTHAS U
OTHOCHUTENbHAS BIAXKHOCTD

80

Pemenue 3amau

81

Tsépnoe Teno. Kpucrannnueckue u




amop¢HbIe Tena. AHU30TPOIHUS CBOHCTB
KpPHUCTaJJIOB

[1naBnenue u KpucTaIIM3aLus. Y qenbHas

82
teruiora miasneHus. Cyonumanus
Hedopmaru TBEpIOTO Tena. Pactsokenue

83 u cxatue. Caur. Moayns FOnra. Ipenen
yrIpyTux aedopMamuii
TennoBoe paclIMpeHue KUJIKOCTEN U

84 TBEPABIX TE€Jl. AHFAPMOHM3M TEIIIOBbIX
KOJIeOaHUM YaCcTHII BEIIECTBA

85 [Ipeo6pa3zoBanue sHepruu B ha3oBbIX
nepexoaax

86 YpaBHEHHE TEIIOBOTO OanaHca

87 Pemenue 3agau
[ToBepxHOCTHOE HaTsHKeHUe. KanumspHbie

a8 sBieHus. J[aBneHue moj; HICKPUBIICHHOM
MMOBEPXHOCTHIO KUAKOCTH. Dopmyra
Jlanmaca
O060011eH e U cHcTeMaTH3alus 3HaHUH 10

89 TeMe "ArperaTHble COCTOSIHUS BEIIECTBA.
®da3oBbIe NIEpexobl"

90 KonTponbnas pabota o reme "Arperatabie
cocrosiHUs BeriecTBa. Da3oBbie mepexobr”
DnexTpu3aius Tel U e€ MpOosIBICHHUSL.

01 Dnektpuueckuii 3apsia. [{Ba Buaa

NEKTpUYECKUX 3apsiioB. [IpoBoaHMKY,
IURJIEKTPUKHU U MTOTYITPOBOJAHUKU




92 DneMeHTapHBIN 3JIEKTPUUECKUM 3apsi.
3aKOH COXpaHEHUs IEKTPUIECKOro 3apsja

B3anmopencrsue 3apsnoB. Toueunsie
3apsabl. 3akoH Kynona

93

94 Permrenne 3amau

95 Dnekrpuueckoe nojue. Ero aeiictBue Ha
AIEKTPUUECKUE 3aPsi]IbI

Hanpssk€HHOCTB JIEKTPUYECKOTO MOJIA.
96 [Ipo6HbIii 3apsn. JInHuK HaNPsSKEHHOCTU
NEeKTpUYecKOoro nosst. OgHOpogHOE

QJICKTPHUUICCKOC I10JIC

[ToTeHIMATBEHOCTB JIEKTPOCTATHYECKOTO
97 noJist. Pa3HoCTh IMOTEHIINAJIOB U
HanpsHKeHNE

[ToTennmanpHas 3HEprus 3apsaa B
98 JIEKTpOCTaTUUECKOM moe. [loTennuan
3JIEKTPOCTATHYECKOTO IO

CBs13b HANPSKEHHOCTH TOJISL U Pa3HOCTH
99 IIOTEHIUAJIOB Ul JJIEKTPOCTATUYECKOIO
T0JIst

100 [IpuHIMI Cynepno3uny dIeKTPUIECKUX

noJien

101 Pemenne 3amau

102 [Tone Toueunoro 3apsiaa. [lone paBHOMEPHO
3apsKeHHOU cepbl

[Tone paBHOMEPHO 3apsHKEHHOTO MO0 00BbEMY

103 .
mapa. [loxe paBHOMEpPHO 3apsKEHHOM




OECKOHEUYHOM IIJIOCKOCTH

HpOBOZ[HI/IKI/I B DJICKTPOCTAaTHYCCKOM II0JIC.

104 VYcioBue paBHOBECHs 3apsI0B

105 JIM3J1eKTPUKY U TOJTYIPOBOIHUKY B
ANEKTPOCTATUYECKOM I10J1€
Kongencarop. D1eKTpoEMKOCTh

106 KOHJIEHCATOPa. DIEKTPOEMKOCTH IIJIOCKOTO
KOH/JIeHcaTopa

107 [TapannenbHoe coelMHEHNE KOHEHCATOPOB

108 [TocnenoBarenpHOE COETMHEHUE
KOHJICHCATOPOB

109 DHeprus 3apsLKEHHOT0 KOHJIEHcaTopa

110 Pemenue 3amau

111 JIBr>KeHME 3apsSyKEHHOM YaCTULIbI B
OJTHOPOJHOM 3JIEKTPUUYECKOM T10JIE

112 Pemenue 3agau

113 O0600111eHrE U cUCTeMaTU3allks 3HaHUI 10
TeMe "DIeKTpudeckoe noie"

114 KonTtponbHast paboTa o teme
"OnexTpuueckoe nojue"
Cuna toka. [locTosiHHBIN TOK. Y crnoBus

115 CYLIECTBOBAHMSI IOCTOSTHHOTO
AJIEKTPUYECKOTO TOKA

116 Ncrounuku Toka. Hanpspkenne u 9/1C

117 3akoH OMa Jy1sl ydacTKa Lemu.
DNEKTPUUECKOE CONPOTUBIIEHUE

118 3aBUCUMOCTb COIIPOTUBIIEHHS OTHOPOIHOTO




IMPOBOAHHMKA OT €I'0 JJIMHBI U IIJIOIIAAN
IMOIICPECYHOr0 CCUCHU S

YaenpHoE COIIPOTUBJICHUC BCIICCTBA.

119 1
Pemrenue 3amau

120 [TocnenoBarensHOE, MapalICIbHOE, 1
CMEIIaHHOE COCIMHEHHE TTPOBOTHUKOB

121 Pacuér pa3BeTBIEHHBIX JNEKTPUUECKUX 1
nenei. [Ipasuna Kupxroda

122 Pemenue 3amaq 1

123 Pabora anexkTprueckoro Toka. 3aKoH 1
Jxoyna —Jlenua

124 Pemenue 3agau 1
MOIIHOCTB 3JIEKTPUYECKOTO TOKA.

125 TemnoBas MOIIHOCTb, BEIAEIsACMAas Ha 1
pesucrope

126 Pemenue 3agau 1

127 O/1C u BHyTpEeHHEE CONTPOTUBIICHUE 1
HCTOYHHKA TOKA

128 3axon OMa 1t TOJTHOM (3aMKHYTOH) 1
ANEKTPUUYECKON LIeTn

129 Pemenue 3agau 1

130 MOIIHOCTh UCTOYHUKA TOKA 1

131 Kopotkoe 3ambikanue 1

132 Konnencarop B 1ienu nocTOSIHHOTO TOKa 1

133 Pemenue 3amau 1

134 Pemenue 3agau mo Teme "IlocToSHHBIN 1




3IEKTPUYECKUN TOK"

Pemrenue 3amay mo teme "I1ocTOSHHBIHM

135 _—
JIEKTPUUYECKHUI TOK

136 Pemenue 3aga4 o reme "IlocTOsTHHBII
AIEKTPUUYECKUN TOK"

137 O06o001IeHne 1 cucTeMaTU3alus 3HaHUH 110
teMe "[locTosHHBIN 21eKTpUuyecKuil ToK"

138 Kontposnbnas pabota mo teme
"I[TocTOSIHHBIH AEKTPUIECKUMA TOK"
DnexTpuyecKas MpOBOAUMOCTD PA3IUYHBIX

139 BEIIECTB. DJIEKTPUUECKUN TOK B METaJlIax.
CBepXmnpoBOIUMOCTh
DNEeKTPUYECKUH TOK B pacTBOpax u

140 pacIuiaBax JIEKTPOJINTOB. 3aKkoHbI Papajnes
JUIs IIEKTPOIIN3A

141 DnexTpuueckuil Tok B razax. [lnazma

142 DNEeKTPUYECKUH TOK B BAKyyMe.
BakyymHble npu6opsl

143 DIEKTPUYECKHUM TOK B ITOJIYIIPOBOJIHHUKAX

144 [TomynpoBOTHUKOBBIE TPUOOPHI
Pu3NYECKU IPAKTUKYM 110 TEME
"M3mepeHune CUITbl TOKA U HATIPSKEHUS B
IETH MTOCTOSTHHOTO TOKA IPH TOMOIIN

145 aHAJIOTOBBIX U IIU(PPOBBIX U3MEPUTENBHBIX

nprOopoB" win "3HaKOMCTBO ¢ IU(PPOBOIA
nabopatopueit o ¢pusuke. [Ipumeps
M3MEepeHus PU3NUECKUX BEIMYHUH TPH




ITOMOLIY KOMITBIOTEPHBIX JaTYUKOB"

146

@uU3NYECKU IPAKTUKYM 110 TEME
"N3y4yeHrne HepaBHOMEPHOTO JIBU>KEHUS C
LEJIBIO ONPEAEIIEHUS MTHOBEHHOM
ckopocTH"

147

Pu3NYECKU IPAKTUKYM 110 TEME
"U3mepeHue ycKopeHus npu
MPSMOJIMHETHOM paBHOYCKOPEHHOM
JIBMDKECHHMH 110 HAKJIOHHOM IJIIOCKOCTH'" MITH
"UccnenoBanue 3aBUCUMOCTH IIyTH OT
BPEMEHHU TMIPU PABHOYCKOPEHHOM
IBIOKeHUN"

148

@uU3NYECKU IPAKTUKYM 110 TEME
"N3mMepeHune yckopeHusi CBOOOIHOTO
najgeHus" win "M3ydenue nBHxeHus Tena,
OpOILIEHHOT0 TOPU30HTAILHO"

149

@uU3NYECKU NPAKTUKYM I10 TEME
"N3yueHue ABUKEHUS TeJla 10 OKPYKHOCTH
C IIOCTOSIHHOM 110 MOAYJIIO CKOPOCTBIO" HIN
"HccnenoBanue 3aBUCUMOCTH IIEpUOAA
oOpallleHus KOHUYECKOTO MasiTHUKA OT €r0
rnapameTpos"

150

@u3nYeCcKUil NPAKTUKYM IO TEME
"M3MmepeHune paBHOJCHCTBYIOIIEH CHITBI
IIpU JABMKEHUH OpycKa M0 HaKJIOHHOU
miockoctu" uin "IIpoBepka runoressl o
HE3aBUCHUMOCTH BPEMEHH JIBUXKEHUs OpycKa
110 HAKJIOHHOM IUIOCKOCTH Ha 33JJaHHOE
paccTostHuE OT €ro Macchl"




151

@uU3NYECKUMN IPAKTUKYM 110 TEME
"UccnenoBaHue 3aBUCUMOCTH CHJI
yIPYroCTH, BOSHUKAIOIIUX B MIPYKUHE U
pe3nHOBOM o0pasiie, OT uX AehopMaruu"
iy "M3yueHne NBUKEHUS CUCTEMBI TEJl,
CBSI3aHHBIX HUTHIO, IEPEKUHYTON Yepe3
JIErkui 6510K"

152

@uU3NYECKU IPAKTUKYM 110 TEME
"N3mepenne kodppuuneHTa TpeHns 1o
BEJIMYMHE YTIIOBOTO KO3 PUIeHTa
3aBucuMocT FTp(N)" win "UccnenoBanue
JBMOKEHUS OpycKa 110 HaKJIOHHOM
IUIOCKOCTH C IIepEMEHHBIM K03 purineHTrom
TpeHus" wiM "M3ydeHne ABMKEHUA rpys3a
Ha Bally ¢ TpeHuem"

153

@uU3NYECKUI IPAKTUKYM 110 TEME
"UccnenoBanue ycnoBUNA paBHOBECUS
TBEPAOIO TeJa, UMEIOLIET0 OCh BpallieHus "
niu "KoHCTpynpoBaHUE KPOHIITEHHOB U
pacuér cui ynpyroctu" win "M3yuenue
YCTOWYUBOCTHU TBEPIOTO TEJIA, UMEIOILETO
IJIOLIAa/1b OMOPHI"

154

Pu3nYECKUil TPaKTUKYM 110 TEME
"N3mepenue umIynbca Tena mno
TOopMO3HOMY IyTH" 1 "M3mMepenue cuibl
TATH, CKOPOCTH MOJEIH JIEKTPOMOOUIIS U
MOIIHOCTH cuiibl TAru" i "CpaBHeHUe
WU3MEHEHHUS UMITyJIbCa TeJla C UMITYJIBCOM
cunbl" unu "MccnenoBanue coxpaHeHus




HMITyJIbCA [IPU YIIPYTOM B3aUMOAEHCTBUM"
niu "M3MepeHne KHHETUYECKOM dHeprun
TEJa 0 TOPMO3HOMY IIyTH"

155

@uU3NYECKU IPAKTUKYM 110 TEME
"N3y4yeHne n30TepMHUECKOro Iporecca
(pekoMeHI0BaHO HCIIOIb30BaHHE
uudposoit nadboparopun)" unu "M3yuenue
M30X0pHOro npouecca" unu "M3yuenue
n3obapHoro nporecca” uinu "IIpoBepka
ypaBHEHUS COCTOSTHUS"

156

@u3HYECKU IPAKTUKYM I10 TEME
"N3mepeHue yeinbHOU TeI0EMKOCTH " UIN
"UccnenoBanue mpoiecca OCThIBaHUS
BemiecTBa" win "MccienoBanue
aanabaTHoro mpouecca” win "HM3ydenue
B3aUMOCBSI3U YHEPTUU MEKMOJIEKYIISIPHOTO
B3aUMOJICHCTBUS U TEMIIEPATypPbl KUTICHUS
JKUAKOCTEH"

157

@uU3NYECKU NPAKTUKYM I10 TEME
"N3y4yeHne 3aKkOHOMEPHOCTEN HCTIapeHUs
xuakoctel" unu "M3mepenue ynenbHOU
TEIUIOTHI TUIaBJIeHUs Jbaa" win "M3ydenue
CBOMCTB HACBIILIEHHBIX ApOB" WU
"N3mepenue abCOIOTHON BIaKHOCTH
BO3/lyXa M OIIEHKa Macchl IapoB B
nomenieHun". M3mepenue kodddumrenrta
MIOBEPXHOCTHOT'O HATSKEHUS

158

OU3NYECKUI NPAKTUKYM T10 TEME
"HabmroeHue npeBpalieHus S3Heprun




3apsKEHHOT0 KOHJIEHCATOPA B SHEPTHUI0
n3nyuyenus ceeroauoaa’ ninm "Msyuenue
MPOTEKAHUS TOKA B LIETIH, COICPKAIICH
koHzaeHcarop" unu "Pacnpenenenue
Pa3HOCTH MOTESHIUAJIOB (HANIPSHKEHUS ) TIPU
IOCJIENOBATEILHOM COEIMHEHUN
KOH/JIEHCATOpOB"

159

@uU3NYECKUM IPAKTUKYM 10 TEME
"UccnenoBanue CMEUIaHHOTO COSAMHEHUS
pe3uctopoB” win "M3mepenue yaenbHOro
COIPOTHUBIICHUS TIPOBOIHUKOB" HIIN
"HccnenoBanue 3aBUCMIMOCTH CHITBI TOKA OT
HaIPsHKEHUS JJ1s1 JTAMITbI HaKaTMBaHUs"

160

PuU3NYECKU TPAKTUKYM 110 TEME
"Habmtonenue snextponu3a’ uin
"U3mepenue 3aps1a OJHOBAIIEHTHOTO HOHA"
nnu "MccmenoBanne 3aBUCHMOCTH
CONPOTUBIIEHUS TEPMOPE3UCTOPA OT
temneparypbl” win "CHATHE BOJIbT-

aMIIepHOM XapaKTEepPUCTHKH Juoaa”

161

PeseprubIil ypok. O600611eHNE 1
CUCTEMaTHU3aIMs 3HAHUH 110 TeEMe
"Kunemaruka"

162

PeseprubIil ypok. O60061eHIE 1
CUCTEeMaTH3alusI 3HAaHUH 110 TeMe
"IlnHamMuka"

163

PeseprubIil ypok. O600611eHNE 1
cucTeMaru3anys 3Hanuii mo reme "Cratuka
TBepaoro rtena"




164

PesepBHelit ypok. O6001mIeH e 1
cUCcTEMaTH3alMs 3HAHUH 110 TeMeE "3aKOHEBI
COXpaHEHUs B MEXaHUKe"

165

PesepBHeIit ypok. O6001IeHNE 1
cucTeMaTu3aius 3HaHui 1no reme "OCHOBBI
MOJIEKYJIAPHO-KMHETUYECKO Teopun"

166

Pesepubiil ypok. O60011eHIE 1
CHCTEMAaTHU3aIMs 3HAHUH [10 TEME
"Tepmonunamuka. TernnoBsie MalliuHb"

167

PesepBubIiil ypok. O60011eHIE 1
CHCTEMAaTH3allHs 3HAHMH 110 TeME
"ArperaTHble COCTOSIHUS BEIIECTBA.
®dazoBble nepexoabl"

168

PesepubIiil ypok. O6006111eHIE 1
cucreMaTmu3anus 3HAHUM 110 TEME
"OnexTpuueckoe noiue"

169

PesepubIil ypok. O600611eHNE 1
CUCTEeMaTH3alusl 3HaHUH 110 TeMe
"IIoCTOSHHBIN 3JIEKTPUUECKHUNA TOK"

170

PeseprubIiil ypok. O600611eHNE 1
CUCTEeMaTu3alus 3HaHuM 1o reMe "Toku B
pa3nnuHbIX cpeaax”

OBIIEE KOJIMYECTBO YACOB I10
ITPOTPAMME

170

16




11 KJIACC

KoanuecTBo 4yacoB DJIeKTPOHHbIE
Ne Hara nudposbie
n/n Tewa ypoka Bcero Kontpoarsrie | IlpakTuieckue u3ydyeHusi | oOpa3oBaTesibHbIE
padoThI padoThI pecypeni
B3aumopeiicTBre MOCTOSSHHBIX MAarHUTOB U
1 MIPOBOJIHUKOB C TOKOM. MarHuTHOE TMoJe. 1
['mnoresza Amnepa
Bekrop marautHON nHAYKUMuU. [TpuHnmn
2 CYNEPIIO3UIIMN MarHUTHBIX 1oJiei. Jlunuu 1
MarHUTHON UHIIYKIIUU
3 MarsuTHo€ 1oJie IPOBOJHUKA C TOKOM. 1
OmneiT OpcTena
Cwita Amriepa, e€ HampaBJICHHE U MOJTYJIb 1
Pemenue 3amau 1
5 [Ipumenenue 3akoHa Ammnepa. 1
DNeKTPOU3MEpPUTENbHbIE TPUOOPHI
Cuua Jlopenua, e€ HanpaBJiI€HUE U MOJYJIb.
7 JIBukeHue 3apsyKeHHOW YacTUIIbI B 1
OJTHOPOJTHOM MarHUTHOM IT0JIe
8 Pemienue 3anau 1
PaGora cunbl Jlopenia
10 Perenue 3amau 1
1 MarHuTHOE 1I0JI€ B BEMIECTBE. 1
DeppoMarHeTHKH, mapa- U JUaMarHeTUKU
12 OcHOBHBIE CBOMCTBa (heppOMArHETUKOB. 1




[Tpumenenue GpeppoMarHeTHKOB

13 Pemrenne 3aga4 mo treme "MarauTtHoe mnoje"

14 Pemrenne 3agau mo reme "MarauTtHoe mojie”

15 SIBneHne 211EKTPOMarHUTHOW UHAYKIIVH.
[ToToK BekTOpa MarHUTHOW MHTYKIIUH

16 OJ1C uHIyKIMN

17 3aKO0H 3JIE€KTPOMArHUTHON UHTYKIIUH
®apanes

18 Buxpesoe anexkrpuueckoe noiie. Toku Oyko

19 OJ1C MHIYKIIUU B IBUKYITUXCS
MIPOBOAHHUKAX

20 Pewmenue 3agay

21 [IpaBuno Jlenna

99 NuayktuBHOCTH. KaTyllika HHIYKTUBHOCTH
B IICITHM ITIOCTOSSHHOI'O TOKA

93 SBnenue camounaykiuu. IC
CaMOMHTYKIIUU

24 DHeprusi MAarHUTHOTO TIOJISI KATYIIIKH C
TOKOM. DJIEKTPOMArHuTHOE T0JIe

25 Pemenue 3amay

%6 O0001IeHre ¥ cUCTEMAaTH3aLNS 3HAHUH 110
TeMe "DneKkTpoarnHamMuKa"

97 KonTponbHas pabota o teme
"OnexTpoauHamuka'

28 KonebarenbHas cucrema. CBOOOIHEIC

koneOanus. ['apMoHnyeckue KoneOanus




Kunematuueckoe U fUHAMHUYECKOE

29
OIMCaHue KoneOaTeIbHbIX IBIKEHUN
DHepreTuyeckoe onucanue. BeiBos

30 JTUHAMHUYECKOTO OIMCAHMS TAPMOHUYECKHUX
KoJIe0aHUH M3 UX YHEPreTHUECKOTO 1
KUHEMATHYECKOr0 OIMUCAHUS

31 Ammuntyna u ¢asza xkonedaHui
[Tepuon u yacrora konedanuii. [lepuon
MAJIBIX CBOOOIHBIX KOJIEOaHMH

32 MaTeMaTh4yecKkoro Mastuka. [lepuos
CBOOOJHBIX KOJIEOaHUH IPY>KUHHOTO
MasiTHUKa

33 3aryxaromue kojaedanus. BerayK1eHHbIE
konebanus. Pe3onanc

34 ABTOKOIE€0aHNS

35 Pemenue 3agau

36 VYpok-koHdpeperuus "MexaHudeckue
KoJIe0aHUs B My3bIKaJIbHBIX HHCTpyMEHTax"

37 O00011eHre ¥ cUCTEMAaTH3ALNS 3HAHUH 110
TeMe "MexaHnuyeckue koiaeoanus"

38 DNeKTpOMarHUTHBIE KOJIeOaHUSI.
KonebaTenbHbIi KOHTYP
®opmyna Tomcona. CBsI3b aMITTUTYIbI

39 3apsiaa KOHIASHCATOpa C aMILTUTY IO CHITBI
TOKa B KOJIEOATeIbHOM KOHTYpE

40 3aKOH COXPaHEHUs SHEPTUU B UACATEHOM

K0JIe0aTeTbHOM KOHTYpE




3aryxarllue 31eKTPOMarHuTHhIE

41 KosneOaHus. BeIHYX/IeHHBIC
AJIEKTPOMArHUTHBIE KOJICOaHUsI

42 IIepemenHbIl TOK. Pe3uCTOp M KOHAEHCATOD
B LIENIU [IEPEMEHHOT0 TOKa

43 Karymika "HAYKTUBHOCTH B LIETTH
MEPEMEHHOT0 TOKa

44 3akoH Oma Jy1sl JIEKTPUUYECKOM 1IeTTH
MEePEMEHHOTO TOKa
MoniHOCTh IEPEMEHHOI0 TOKA.

45 AMIUIUTYAHOE U ACHCTBYIOLIEE 3HAUCHHE
CHUJIBI TOKA U HAIPSHKEHUS

46 Pe3onanc B 37eKTpUYeCcKOi enu

47 Pemenue 3amau
WneansHblif TpancopmaTop.

48 [Ipou3BoOACTBO, IEpEIaya U MOTPEOIICHHE
ANEKTPUYECKON SHEPTUU
DKOJIOTHYECKUE PUCKHU TIPHU MPOU3BOJICTBE

49 aeKkTpodHepruu. KynbTypa nucrnoab30BaHms
AJIEKTPOIHEPTHH B TOBCEHEBHOM KU3HU

50 Pemenue 3amau

51 Pemenue 3amau

59 O00011eHre ¥ cUCTEMAaTH3aLNS 3HAHUH 110
TeMe "DIeKTpOMarHuTHhIC Kojaebanus"

53 MexaHndecKkre BOJHbI. XapaKTEPUCTUKH

MECXAaHUYCCKHUX BOJIH

o4

CBolicTBa MEXaHWMYECKHUX BOJIH




55

3BYyK. XapaKTEepUCTUKHU 3ByKa

Nudpa3Byk u yasTpasByk. lllymoBoe

56
3arpsi3HEHNE OKPY KaIoLIeH cpebl

S7 Pewenune 3anau

58 DJeKTpOMarHuTHbIE BOJIHBL. U3iyueHue
AIEKTPOMArHUTHBIX BOJIH

59 DHeprus MeKTPOMarHUTHBIX BOJIH.
CBolicTBa 3IEKTPOMArHUTHBIX BOJIH
IITkana 3MeKTPOMarHUTHBIX BOJIH.

60 [TpuMeHeHne AIEeKTPOMAarHUTHBIX BOJH B
TEXHHKE U OBITY
[IpuHIUTIBI pAANOCBSI3U U TEIICBUICHHUS.

61 Panuonoxkanus. DneKTpoMarHuTHOE
3arpsiI3HEHUE OKPYXKaroIIeH cpelbl

62 Kontposnbnas pabora o teme "Konebanus
Y BOJTHBI"

63 Csert. 3aK0H NPSIMOJIMHEHHOTO
pacnpocTpaHEHHUs CBETa

64 Pemienue 3a1au Ha MpUMEHEHUE 3aKOHA
MPSIMOJIMHEMHOTO paCTIPOCTPAHEHUSI CBETA

65 Otpaxxenue cseta. [1nockoe 3epkasio.
Cdepuueckoe 3epkaiio
[Tpenomnenue cBeTa. AGCOMIOTHBIN U
OTHOCHUTEJIbHBIN MTOKA3aTeNb TPEIOMIICHUSI.

66 [TomHOE BHYTpEHHEE OTpaKCHHE.

[IpenenbHbIN yTOJ MOJHOTO BHYTPEHHETO
OTpaKEHUS




Pemenne 3ala4 Ha IPUMCHCHHUEC 3aKOHOB

o7 OTpPaKeHUS U MIPEJIOMJICHUS CBETA

68 Xon nyuent B npusMe. [lucriepcus cera.
CnoxHbIN cocTaB Oenoro ceera. L{per

69 JInn3pl. DOKYCHOE pacCTOSTHUE U
ONTHUYECKas CUJIA JTUH3BI

20 [TocTpoenue u300pa>keHu# B IMH3AX U UX
cUCTEMax. Y BEIMYECHHE JINH3BI
Pemenue 3agau Ha noctpoeHue

71 M300paXKeHU, IOTy4aeMbIX C TOMOIIIBIO
JIVH3

72 ['na3 kax ontuyeckas cucrema

73 Pemenue 3anau. [Ipeaensl npuMeHUMOCTH
TEOMETPUYECKOMN ONTUKH

74 CKopocTb cBETa M METOJIbI €€ N3MEPEHNUS

75 [ucnepcus cBera

76 Wutepdepeniiys ceera

77 KorepeHTHbIE HICTOUHUKH. Y CIIOBUS
HaOJII01eHUSI MAKCUMYMOB 1 MUHUMYMOB

78 Pemenue 3amau

79 [Tpumenenue unrepdepeHu

80 Judpaxuus ceera

81 Judpakumonnas pemérka. Y cioBue
HaOJII0/IeHUS TJIABHBIX MAaKCUMYMOB

82 Pemenue 3amau

83 [TonepedHOCTH CBETOBBIX BOJIH.




[Tonsipusanus ceera

84 Pemenwue 3amau 1

85 CBeToBbI€E BJICHUS B IPUPOJIE 1

86 O0o001IeHNe 1 CCTeMAaTH3aIus 3HAHUH 110 1
teme "OnTuka"

87 KoHnTtposbHast padota 1o teme «OnTuka 1
['paHUIBI MPUMEHUMOCTH KJIACCUYICCKOM

88 MEXaHHUKU. 3aKOHBI JIEKTPOAMHAMUKHU U 1
MPUHIIUIT OTHOCUTEIILHOCTH

89 ITocTynatel cnenuanbHOM TEOPUH 1
OTHOCHTEJIBHOCTH
[TpocTpaHCTBEHHO-BPEMEHHOM HHTEPBAI.
[IpeoOpazoBanus Jlopenma. Ycnoue

90 npUYUHHOCTU. OTHOCUTEIBHOCTh 1
OJIHOBPEMEHHOCTH. 3aMe][JICHHE BPEMCHH U
COKpAIICHUE JITHHBI

o1 DHeprus U UMITYJIbC PETSITUBUCTCKOM 1
YaCTHUIIBI

92 CBs13b MaccChl C SHEPTUEH U UMITYICOM 1
PENATUBUCTCKON YaCTUIBI. DHEPTHUs MTOKOS

93 PaBHOBECHOE TEIIOBOE M3ITyUEHHE 1

94 3akoH cmenieHus Buna 1

95 I'unore3a M. [1nanka o kBaHTax. GOTOHBI 1

96 DHeprust U UMITyJIbC HOTOHA 1

97 ®dotorpdext. OnbiTel A. I'. CTonerona. 1
3akoHsbl poTodddexra

98 VYpaBuenue DiiHmreitHa 11 poTorddekra. 1




"Kpacnas rpaauma” ¢porodddekra

99 Hasnenue ceera. Onwitel I1. H. JIeOeneBa

100 BoitHOBBIE CBOIICTBA YaCTHI]
Bounsl ne bpoista. /InuHa BoJIHBI e

101 Bpoiins u pazmMepsl 00J1aCTH JIOKATH3AIUT
JBUKYIICHCS YaCTHIIbI

102 KopmyckynsapHo-BOTHOBOH Tyann3m

103 Judpakius 2JIeKTPOHOB Ha KPUCTAILIaX
Crneuunduka u3MepeHuiit B MUKPOMHUPE.

104 COOTHOILICHHS HEONPeAeIEHHOCTEN
['eiizenOepra

105 Pemenue rpadudeckux 3amaq

106 Pemenune pacué€rHbIx 3a1a4
Kontposnbnas pabora mo Temam: "OCHOBBI

107 CTO", "KopmyckyJIsspHO-BOJHOBOI
Tyanu3m"”

108 OMBITHI 110 UCCIIETOBAaHHUIO CTPOCHUS aTOMA.
[TnanerapHast Mozens atoMa Pesepdopaa

109 IToctynarter bopa

110 Bunel cniektpoB. CriekTp ypoBHEH dHEprUu
aToma BOAOpOaa

11 CrioHTaHHOE U BBEIHY)KICHHOE H3JTydeHHUE
cBeTa

112 Jlazep
Hyxnonnas monens siipa ['eiizenbepra-

113 MBaHeHKo. 3aps1 1 MacCOBOE YHCIIO SApA.

H3otonsl. PagnoakTHBHOCTH




114

3aKoH paguoakTUBHOIO pacnaaa. CBoiicTBa
MOHU3UPYIOLIEro u3nydyeHus. Biusuue
PaaAOaKTUBHOCTH HA )KUBBIC OPraHU3MBbI.
Jo3umerpus

115

DHeprusi CBs3M HYKJIOHOB B siipe. SliepHbie
cuibl. Jleext macchl aapa. SnepHbie
peaxuuu. SnepHbie peaktopsl. [Ipodiaembl
YIPABJIIEMOTO TEPMOSIAEPHOTO CHHTE3A.
DKOJIOTHYECKHE aCIIEKTHI Pa3BUTHUS SICPHON
DHEPreTHKH

116

MeTozpl perucTpaluu U UCCIEA0BAHUS
aJIeMEHTapHbBIX YacTull. OyHIaMeHTaIbHbIE
B3aUMOJIEUCTBUS. bapuoHbl, ME30HBI U
nentoHsl. [Ipencrasnenne o CtannapTHOM
Mozenu. KBapKk-riitoOHHAst MOJIENb aJpOHOB

117

®usuka 3a npeaenamu CtannapTHON
Mozenu. TéMHas Marepus U TEMHas
sHeprus. EnnHCTBO hrznyeckoit KapTHHBI
MHpa

118

Orarnbl pa3BUTHS ACTPOHOMUH. 3HAUCHHE
ACTPOHOMUH

119

[IpuMeHUMOCTh 3aKOHOB (PUBHUKH IS
00BsICHEHUS PUPOJIBI KOCMUYECKHX
00BeKTOB. MEeTOIbI aCTPOHOMHYECKHX
HCCIIeTIOBAHUM

120

CoBpeMeHHBIE OTITHIECKUE TEIECKOTIHI,
panuoTeNecKonbl, BHEaTMOC(hepHas
aCTPOHOMMUSI




121

Bun 3Bé3gHoro HeOa. Co3Be3aus, spKue
3BE31bl, JIAHETHI, UX BUAUMOE JIBUYKEHUE

122

Comnneuynas cucrema. Conane. ConHeynas
aKTUBHOCTH. McTounuk sHeprun ConHIa u
3BE3]I

123

3BE3/1bI, UX OCHOBHBIEC XaPaKTEPUCTUKH.
Junarpamma "cnieKTpaJibHBIH Kj1acc —
CBETUMOCTB"

124

3B€3[[I)I TJIaBHOM II0CIICIOBATEIFHOCTH

125

Bnytpennee crpoenue 38é311. CoBpeMEHHBIE
MPEJCTaBJICHUS O TPOUCXOKICHUHN U
sposronun CoJiHIIa ¥ 3BE€311. DTallbl >KU3HHU
3BE3]

126

Mineunsii [Tyt — Hama ["anaktuka. Tunsr
rajakTuk. YEpHbIE BIPHI B ApaxX FATaKTUK

127

Bcenennas. Paciunpenue Beenennoil. 3akoH
Xabb6na. Teopus bonbiioro B3peiBa.
PennkroBoe n3nydenue

128

MacmrabHast cTpykTypa BeeneHHoi.
Meraranaktuka

129

Hepeménnpie npo0ieMbl aCTpPOHOMUHT

130

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"HccmeqoBaHue MAarHUTHOTO OIS
MMOCTOSTHHBIX MarHUTOB" HIIH
"UccnemoBaHue CBOMCTB
dbeppomarnetukoB" win "UccnenoBanue
JIEUCTBUA MOCTOSHHOTO MarH1Ta Ha paMKy C
TOKOM"




131

Pu3nYeCcKuil MPAKTUKYM 110 TEME
"N3mepenue cuibl Amnepa" uinu "HU3ydenne
3aBUCUMOCTH CHJIbI AMIiepa OT CHJIbI TOKa"
unu "OnpeneneHre MarHuTHON UHYKIIMU
Ha OCHOBE M3MEpEeHUs Cuiibl Ammepa"

132

Pu3n4eCcKUi MPaAKTUKYM 110 TEME
"UccnenoBaHue sSBICHUS
AJIEKTPOMArHUTHOW MHAYKIMU" WK
"Onpenenenyre HHIYKIUU BUXPEBOTO
MarduTHOTO 1moJjis"

133

Pu3nYeCcKuil MPAKTUKYM 110 TEME
"UccnenoBanue siBIEHUS CaMOMHIYKITUN"
niu "COopka MOJIENH 3JIEKTPOMAarHUTHOTO
reHeparopa"

134

Pu3nYecKuil TPAKTUKYM 110 TEME
"Nzmepenue neprojia CBOOOHBIX
KOJIeOaHUN HUTSIHOTO U IIPY>KUHHOTO
MasiTHUKOB"

135

Pu3nYecKuil MPaKTUKYM 110 TEME
"IIpeobpa3oBaHue SHEPTUU B IPYKUHHOM
MasiTHUKE"

136

Pu3nYecKuil MPaKTUKYM 10 TEME
"HccnenoBanre mepeMeHHOT0 TOKa 4epe3
MIOCJIEIOBATEILHO COSTMHEHHEIE
KOHJIEHCATOp, KaTYIIKY U pe3ucTop’ min
"HccnenoBanue pabOThl HICTOUHUKOB CBETA
B LIEMU IEPEMEHHOTrO TOKa"

137

DuU3NYECKU TPAKTUKYM T10 TEME




"N3y4yeHne napaMeTpoB 3ByKOBOM BOJIHBI"

138

Pu3N4eCcKuil IPAKTUKYM 110 TEME
"N3Mepenne nokazaresns npeaoMIeHUs
crexa" win "llomydenue n300pakeHus B
CUCTEME U3 IIJIOCKOI0 3epKajia U JUH3bI"

139

Pu3nYeCcKUil MPAKTUKYM 110 TEME
"UccnenoBanue 3aBUCUMOCTH (POKYCHOTO
paccTosiHus OT BellecTBa (Ha MpuMepe
Kuakux auH3)" uinu "M3mepenue
(OKYCHOTO pacCTOSIHHS PACCEHBAIOIINX
uH3"

140

Pu3nYeCcKuil MPAKTUKYM 110 TeEME
"Habnronenune nudpakiuu, naTephepeHIun
Y ToJIsipy3anuu ceera'

141

Pu3nYecKuil NPAKTUKYM 110 TEME
"OnpeneneHye UMITYJIbCa U SHEPTUH
PENATUBUCTCKUX YacTull (1o ¢ororpadpusim
TPEKOB 3apSHKEHHBIX YaCTUI] B MATHUTHOM
nose)"

142

Pu3NYecKuil TPAKTUKYM I10 TEME
"N3mepenue nocrossHHoM 1 lnanka Ha
OCHOBe HccienoBanus pororddexra” wim
"HccnenoBaHue 3aBUCUMOCTH CHIIBI TOKA
4yepe3 CBETOAMO/]I OT HapsikeHus"

143

Pu3nYecKuil MPaKTUKYM 10 TEME
"HccnenoBanue ciekTpa pa3pe:KeHHOro
aTOMapHOT'0 BOAOPOJa U U3MEPEHUE
nocTtostHHOM Punbepra”




144

Pu3nYeCcKuil MPAKTUKYM 110 TEME
"HccnenoBaHue paguoakTHBHOTO (hOHA C
MCIIOJIb30BAaHUEM JIO3UMETpa' Un
"N3yueHune moromeHus 6eTa-4yacTuil
aTtOMUHUEM "

145

Pu3n4eCcKUi MPaAKTUKYM 110 TEME
"HaGmronenus 3BE34H0r0 Heba
HEBOOPYKEHHBIM TJ1a30M C UCIIOJIb30BAaHUEM
KOMIIBIOTEPHBIX MPUITOKEHUN J1J15
OTIpEeICTICHUS TTOJIOKEHHUS HEOSCHBIX
00BEKTOB Ha KOHKPETHYIO JaTy: OCHOBHBIC
co3Be3ausi CeBepHOro NOTyIIapus U IpKHUe
3BE31b6l" win "HaOmroneHus B TEIECKOI
JlyHsl, U1aHET, TYMAHHOCTEN U 3BE3HBIX
CKOTUICHUH"

146

O00011eHNEe U cCTEMAaTHU3aIMA 3HAHUI.
Ponb ¢u3uku 1 acTpoOHOMHHM B
HKOHOMHYECKOM, TEXHOIOTMYECKOH,
COLMAJIBHON U 3THYeCcKoil chepax
JIeSITEIbHOCTH YelloBeKa

147

O0001eHne 1 cucTeMaTU3alsa SHAaHUI.
Posb 1 MecTO (pM3HKHU U aCTPOHOMUU B
COBPEMEHHOM HAYYHOU KapTHHE MUpPA

148

O0001eHne 1 cucTeEMaTU3aIlNs 3HAHNI.
Ponb ¢pusnueckoii Teopuu B GopMUpPOBAHUN
MpEJICTaBICHUIA 0 PU3NIECKON KapTHHE
MUpPa, MECTO (PM3HUECKON KapTUHBI MHpA B
o011eM psiTy COBPEMEHHBIX €CTECTBEHHO-
Hay4HBIX [IPEICTaBICHUHN O IIPUPOJE




O0001IeHME U CUCTEMATU3ALUS 3HAHUN 110

149
teMe "KunemaTtuka"

150 O0001Ienne 1 cUCTEMATU3AINS 3HAHUH 110
teMe "KunemaTtuka"

151 O060011IeHNE U CUCTEMATHU3AIMsI 3HAHUI 10
teme "lunamuka"

152 O00011IeHNE U cCUCTEMATHU3AIMS 3HAHUI 110
teme "Craruka TBEepaoro tena'

153 O0001Ienne 1 cucTeEMAaTH3alHs 3HAHUH 110
TeMe "3aKOHbI COXpPAHEHHUS B MEXaHUKE"
O0001IeHNEe U CHCTEMATH3aIMs 3HAHUH 10

154 TeMme "OCHOBBI MOJIEKYJIIPHO-KUHETUYECKOM
Teopun”

O00011eHNEe U cCHCTEMATH3allAs 3HAHUH 110

155 teMe "Tepmoaunamuka. TemnoBbie
MaruuHe!"

O00011eHNEe U CHCTEMAaTH3aIMs 3HaHUH 10

156 TeMe "ArperatHble COCTOSIHUS BEIIECTBA.
®da30BbIe IEPEXO0bI"

157 O00011eHne ¥ cUCTEMAaTH3ALNS 3HAHUH 110
TeMme "DnekTpuieckoe nosue"

158 O0001IeHre ¥ cUCTEMAaTH3aLNS 3HAHUH 110
teMe "l10CTOSAHHBIN AIeKTPUUEeCKUi TOK"

159 O00011eHNEe U cCHUCTEMATH3AIINS 3HAHUH 110
teMme "Toku B pa3nnyHbIX cpeaax”

160 O00011IeHNE U cCUCTEMATH3AIMS 3HAHUI 110

Teme "MaruutHoe noJe"




161

PesepBHeiit ypok. O600ICHHE U
CHCTEMATU3aLM 3HAHUH 10 TEME
"DIeKTpOMarHuTHasE MHIYKIHS"

162

PesepBHeiit ypok. O600ICHHE U
CHCTEMATU3ALNS 3HAHUHU 10 TEME
"Mexanndeckue xoneoanus"

163

PesepBublit ypok. O60011eHuE U
cUCTEeMaTH3aIlHs 3HAHUH 110 TEME
"DeKTpoMarHuTHBIC KojieOanus"

164

Peseprublit ypok. O60011eHuE U
cucTeMaTH3alus 3HaHuH 1o TeMe
"MexaHU4YeCcKue U 3J1eKTPOMarHUTHBIE
BOJIHBI"

165

Peseprubiit ypok. O6006111eHIE 1
cucreMarusanysa 3HaHui mo teme "Omnruxa"

166

Peseprubiit ypok. O6006111eHIE 1
cucTeMaTtu3ams 3HaHuu 1mo teme "OCHOBEI
CTO"

167

Peseprubiit ypok. O600111eHIE U
CUCTEMAaTH3alMsI 3HAHUH 110 TEME
"KopnycKynsipHO-BOJIHOBOH yanu3m"

168

PesepBHbIil ypok. O0001IeHHE 1
cucTeMartu3anus 3HaHui 1o teme "dusznka
atoma"

169

PesepBHbIil ypok. O0001IeHHE 1
cucTeMaTu3anus 3Hauui mo reMme "dusuka
ATOMHOTO SIAPa U AJIE€MEHTapHbBIX YaCTUIL"

170

PesepBHbIil ypok. O0001ICHHE 1




cUCTEeMaTu3allus 3HaHUH 110 TeMe
"DneMeHThl acTpopuzuku"

OBIIEE KOJIMYECTBO YACOB 10
I[TPOI'PAMME

170

16




YYEBHO-METOJUYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYHEBHBIE MATEPHUAJIBI JIVIAA YYEHUKA

» ®usuka, 11 kmace/ Kacesinos B.A., O011ecTBO ¢ orpaHUYeHHON
OTBETCTBEHHOCTHIO «[IPODA»; AxuinonepHoe oduiecTBo «3naTenscTBo
«IIpocBenieHne»

» Gusuka, 10 kinace/ KacwsinoB B.A., O011ecTBO ¢ OrpaHUYE€HHON
OTBETCTBEHHOCTHIO «JI[PODAY»; AkiinonepHoe 061ecTBo «M3aaTenbCcTBO

«HpOCBeHIeHI/IC»

METOIUYECKHUE MATEPHUAJIbI 1JISA YAUTEJIA
®wusuka. Yriayonennsiii ypoBenb. 10—11 kmaccrl | pabouast mporpamma Kk

muaun YMK B. A. KacesiHoBa: yueOHO-MeTommueckoe nocodue / B. A.
KacesnoB, U. I'. Bmacopa. —M. : lIpoda

2 ®uswuka. 10 k1. YriryOneHHblid ypoBeHs : yueOHuK / B.A. KacbsiHoB. — 5-¢
u3., crepeotu. — M. : JIpoda

3 ®dwusuka. 11 k1. YrinyoneHHbIH ypoBeHb : yueOHuk / B.A. KacbsiHOB. — 5-¢

u3a., crepeoturt. — M. :Jlpoda

IMUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbHI U PECYPCBI CETH
HMHTEPHET

1 http://nsportal.ru - connanbHas ceTh pabOOTHUKOB 00pa30BaHUSI.

2 http://markx.narod.ru/pic/ - ¢pusuka B mkoure.

3 http://festival.1september.ru/articles/ - dhecTuBamb e aroruaecKux MIeH


http://nsportal.ru/
http://markx.narod.ru/pic/
http://festival.1september.ru/articles/

«OTKPBITBIH YPOK».

4 http://lwww.fizika.ru/ - caiiT st yauresnei GU3MKU U UX YUYCHHKOB.
5 http://www.physics.ru/ - matepuaisl 1o pusmke.

6 www . ege .edu.ru - uadopmannonHssiii moptan EI'D.

7 http :// school - collection . edu . ru / - enunas komiekuus [{OPoB


http://www.fizika.ru/
http://www.physics.ru/

