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MNOACHUTEJIbBHAS 3AIINCKA

[Iporpamma mo ¢u3uke HA ypoBHE CpeaHero obmiero obpa3zoBaHUs pa3paboTaHa HAa OCHOBE MOJIOXKCHHUH H
TpeOOBaHMl K pe3ybTaTaM OCBOCHHsI OCHOBHOM 00pa30BaTEIbHOM MporpamMmel, mipeacTtaBieHHbIX B I'OC
COO, a Takxke c yuérom (enepanbHOi pabodeit mporpamMmbl BocnuTaHus ¥ KoHIenuuu mpernogaBaHus
yueOHoro npeameta «Pusnka» B 00pazoBaTeNbHBIX opranusanusx Poccuiickoii denepanuu, pearn3yonmx
OCHOBHBIE 00pa30BaTeIbHbIC TPOrPAMMBI.

[Iporpamma 1o ¢Qu3uke onpenenser o0sg3aTeNbHOE MPEAMETHOE COJEp)KaHUE, YCTaHaBJIMBACT
PEKOMEHIYEMYIO TIOCJIEIOBAaTeIbHOCTh HM3y4EHUS TEeM M pa3lesioB Y4eOHOro mpeamera ¢ Yy4ETOM
MEXIPEIMETHBIX M BHYTPHUIIPEAMETHBIX CBS3EH, JIOTHKH Y4E€OHOTO IpOoliecca, BO3PACTHBIX O0COOEHHOCTEH
obOyuaromuxcs. [Iporpamma mo ¢usuke Haét mpencTaBiICHHE O IENSAX, COJIEPKaHWU, OOIICH CTpaTernu
oOydeHHus, BOCHUTAHMUS M Pa3BUTHUS OOy4aromMXcs cpeacTBaMu ydeOHoro mnpenmera «®Pusuka» Ha
yriyoJIEHHOM ypOBHE.

Wzydenne kypca (Qu3MKH YrayOnEHHOTO YpPOBHS TO3BOJISIET pPEaTM30BaTh 3adaddl MPOo(ecCHOHATBHOM
OpHUEHTAIMM, HAIIPABJIECHO HAa CO3JaHUE YCIOBUM JUIS MPOSIBIICHUS CBOMX MHTEJUIEKTYAJIIbHBIX U TBOPYECKHUX
CIIOCOOHOCTEH KaXIbIM OOy4YarolmUMCs, KOTOpbIE HEOOXOAMMBI JJii MPOJOJKEHHS 00pa3oBaHUA B
OopraHu3anusax npohecCHoHaTbHOr0 00pa30BaHUS MO PA3TUYHBIM (PU3UKO-TEXHUYECKUM H WHIKEHEPHBIM
CHEIUAILHOCTSIM.

B nporpammMe mo ¢usmnke ompeaessoTcs IUIaHUPYyEeMble pe3yibTaThl OCBOCHHS Kypca (DM3MKH Ha YpOBHE
cpenHero odiiero oopazoBaHus: TUYHOCTHBIC, METANPEIMETHbBIE, IPEIMETHbIC (HA YIIyOJIEHHOM ypOBHE).
Hayuno-merononoruueckoid oCHOBOW a7si pa3paboTKu TpeOOBaHUN K JTMYHOCTHBIM, METalpeIMETHBIM U
NPEIMETHBIM pe3yJIbTaTaM 00yJaroInuXCs, OCBOMBIINX MPOTPaMMy 10 (GU3UKE HA YPOBHE CPEIHETO OOIIEro
o0Opa3oBaHus Ha yri1yOlIEHHOM YpPOBHE, SIBISETCSI CHCTEMHO-/I€ATEIbHOCTHBIN MOAXOI.

[Tporpamma o (hu3mKe BKIIOYACT:

IUTAHUpYEMbIe Pe3yNbTaThl OCBOCHUS Kypca (U3UMKH Ha YriayOJIEHHOM YpPOBHE, B TOM YHCIE IpPEIMETHBIC
pe3yNbTaThI IO rojiaM 00yUeHUSs;

cozepkanue ydeOHoro npeamera «Pu3uKay 1o rogaM o0ydeHHUs.

[IporpamMma no gu3uke UMeeT NPUMEPHBIN XapaKTep U MOXKET ObITh UCIIOJIb30BAHA YUUTEIAMU (PU3UKHU JIs
COCTaBJIEHUS CBOMX PA0OYHMX MPOTPAMM.

[TporpammMa no ¢u3uKe He CKOBBIBAET TBOPUECKYIO MHUIMATUBY YUUTEICH U MPEIOCTaBIsET BO3MOKHOCTH
JUISL pean3aliy pa3IuyHbIX METOJWYECKUX MOAXO0A0B K MPENnoJlaBaHuI0 (PU3MKU Ha yriIyOJEHHOM YpPOBHE
IIPU YCIIOBUU COXpPaHEHUs 0053aTeIbHON YacTH COJIepKaHus Kypcea.

dusmnka Kak Hayka o HambOosiee OOIIMX 3aKOHAX IMPHPOJIbI, BHICTYyINAs B KadecTBE y4eOHOro INpeaMera B
IIKOJIe, BHOCUT CYILIECTBEHHBIN BKJIaJ B CUCTEMY 3HaHUIl 00 okpyxkatomeM mupe. LlIkonbHbI Kype ¢pusnku
— CHUCTEMOOOpPa3YIOUINIl A1 €CTeCTBEHHO-HAYUYHbIX Y4€OHBIX MPEIMETOB, OCKOJIbKY (PU3MUECKUE 3aKOHbI
JeKaT B OCHOBE IPOLECCOB M SIBICHUN, M3y4aeMbIX XHMHUEH, Ouojorueu, ¢usmdeckoil reorpadpueit u
acTpoHomuel. Mcronp3oBaHME M aKTMBHOE MPUMEHEHHE (U3NYECKUX 3HAHUU OIMpPENeNIUI0 XapakTep U
OypHOE pa3BUTHE DPA3HOOOPA3HBIX TEXHOJIOTUH B cepe SHEpreTHKH, TPAHCHOPTA, OCBOEHHUS KOCMOCa,
MOJIy4YEHUs] HOBBIX MAaTE€pUAJIOB C 3aJaHHBIMU cBOWcTBaMuU. M3ydueHune (U3MKKM BHOCUT OCHOBHOM BKIJIAJl B
dbopMUpOBaHHE €CTECTBEHHO-HAy4YHOM KapTHHBI Mupa oOywatonierocs, B (opMHpOBaHHE yMEHUU
NPUMEHSATh HAyYHbIH METOJI TO3HAHUS NPH BBHITIOJTHEHUN UMU YYEOHBIX HCCIIEOBAHUI.

B ocHoBy kypca (u3uku Ha ypoBHE CpeAHero oluiero oopa3oBaHus MOJOKEH Psii UJiei, KOTOpble MOXKHO
paccMmaTpuBaTh KaK MPUHIUIIBI €70 TOCTPOEHUSI.

Hoea uenocmmnocmu. B COOTBETCTBUM C HEW KypC SBISICTCA JIOTMYECKH 3aBEPIIEHHBIM, OH COACPKUT
MaTepHal U3 BCeX pa3zenioB (PU3MKH, BKIOYAET KaK BOIPOCH! KIACCHUECKOI, TaK M COBPEMEHHON (PU3HKH.
Hoesa zenepanuzayuu. B cooTBeTcTBUU C Hell MaTepuan Kypca (GU3MKU 0ObeAMHEH BOKPYT (PU3MUECKUX
Teopuil. Benymum B kypce siBisieTcss (popMHpOBaHUE MPEACTABIECHUN O CTPYKTYPHBIX YPOBHSIX MaTEpHH,
BEIIECTBE U MOJIE.



Hoea cymanumapuzayuu. EE peanuszanysi IpeAnosiaraeT HUCHOJIb30BaHME T'yMaHUTapHOrO IOTEHIMAIa
¢u3nUecKoil HayKH, OCMBICIICHHE CBS3M DPa3BUTHA (U3MKM C pa3BUTHEM OOILIecTBa, a TaKkKe C
MHUPOBO33PEHYECKUMHU, HDABCTBEHHBIMHU M SKOJIOTHYECKUMU MPOOIeMaMH.

Hoea npuknaonoii nanpaenennocmu. Kypc dusuku yrimyOoa€HHOTO ypOBHS IPEAINoJaraeT 3HaKOMCTBO C
IMIMPOKUM KPYrOM TEXHHUUYECKUX U TEXHOJIOIMUYECKHX IMPUI0KEHUH U3yUeHHBIX TeOpuil 1 3aKoHOB. [Ipu sTOM
paccMaTpUBAalOTCS HAa YPOBHE OOIIMX TMPEICTaBICHUA W COBPEMEHHBIE TEXHHYECKHE YCTPOWCTBa, M
TEXHOJIOTHH.

Hoea 3konocuzayuu peanusyercss IMOCPEIACTBOM BBEAEHUS DSJIEMEHTOB COJAEp)KaHUsS, IOCBSILEHHBIX
9KOJIOTUYECKUM IPOOJIEeMaM COBPEMEHHOCTH, KOTOPHIE CBSI3aHbl C Pa3BUTHEM TEXHUKU M TEXHOJIOTUH, a
TaKxke 00CyX)AeHUs IPo0IeM PallMOHATBHOTO MPUPOIOTIONIB30BAHMS U AKOJIOTHYECKON O€30MacCHOCTH.
OcBoeHue conep)aHus MPOrpaMMbl MO (pU3MKe IOKHO OBITH MOCTPOCHO HA MPHHLIUIAX CHCTEMHO-
JeSITeIbHOCTHOTO noaxofa. Jus (u3uKu peain3anus 3TUX HPUHLUIOB 0a3upyeTcst Ha HCIOJIb30BAaHUU
CaMOCTOSITEJIBHOIO JKCHEPUMEHTa KaK IOCTOSHHO JeWcTByrolero Qaxkropa ydebHoro mpouecca. Jis
yIIIyONEHHOTO YPOBHS — 3TO CHUCTEMa CaMOCTOSITEIEHOTO YYEHHYECKOTO IKCIEPUMEHTA, BKIIIOYAIOIIETro
(GpoHTaTIbHBIE YYEHHUYECKUE OMBITH MPH M3YYEHUH HOBOTO Marepuana, JabopaTopHble paboThl U pabOTHI
npakTukyma. IIpu 3TOM BO3MOXKHBI JiBa crioco0a peanu3anuy GU3N4ecKoro npakTukyma. B nepBom ciydae
IPaKTUKyM IpoBoauTCs 6o B koHue 10 u 11 kmaccos, 1160 mocie mepBoro M BTOPOro MOJIyroauil B
KaXJIOM U3 3TUX KJIaccoB. BTopoii cnoco0d — 310 mHTErpanus padoT MpakTHKyMa B CHCTEMY JJaOOPaTOPHBIX
paboT, KOTOpbIE MPOBOJATCS B Ipoliecce u3yueHus paszaena (temsl). [Ipu atom nox pabotamu nmpakTUKyma
IIOHUMAETCS CaMOCTOSITEJIbHOE HCCIIE0BAaHHE, KOTOPOE MPOBOAMUTCS IO PYKOBOACTBY CBEPHYTOTO,
00001EHHOr0 BH1a 6€3 MOIIaroBoi HHCTPYKLUH.

B mporpamme no ¢usuke cucTeMa y4EHHYECKOrO SKCIIEpUMEHTA, J1a00paTOpHBIX padOT W MpPaKTHKyMa
IpEJICTaBICHa €AUHbIM IepeuyHeM. BpiOop TeMaTuku [ 3TUX BUJOB YYEHHUYECKUX MPAKTUYECKUX padoT
OCYILECTBIISICTCSI YYaCTHUKAMU 00pa3oBaTeIbHOTO Ipolecca MCXOAd M3 OCOOEHHOCTEH MOypOYHOTro
IUIAHUPOBAHMS U OCHaIleHus kabunera ¢usuku. IIpu 3TOM obecneunBaercsi oBiajieHUE O0y4YarOLMMMCA
YMEHUSIMH HpPOBOJIUTH NPsSMblE M KOCBEHHbIE HM3MEpPEHMsI, MCCIEJOBAHUS 3aBHUCUMOCTEH (PU3NYECKUX
BEJIMYMH U MIOCTAHOBKY OIBITOB 110 IPOBEPKE MPEJIOKEHHBIX THIIOTES.

Bonbiioe BHUMaHue yaensercs pelIeHHI0 pacd€THBIX M KAaueCTBEHHBIX 3afad. Ilpu 3TOoM nis pacu€THBIX
3aJa4 MPHOPUTETOM SIBIISIOTCS 3aJaud C SBHO 3aJaHHOW M HESBHO 33JaHHOM (U3UYECKOH MOJensblo,
MO3BOJISIOIINE MPUMEHATh U3yYEHHbIE 3aKOHBI M 3aKOHOMEPHOCTH KaK W3 OJIHOrO paszjena Kypca, Tak U
UHTETPUPYs MPUMEHEHUE 3HAHUI U3 pa3HbIX pa3fesioB. J[Is KauecTBEHHBIX 3a/lay MPUOPUTETOM SIBIISIOTCS
3aJaHusl Ha OOBSCHEHME/TpeCKa3aHue MPOTEeKaHUs (U3UUECKUX SBJICHUI M TPOILECCOB B OKPYKAIOMIEH
KHU3HH, TpeOyrolue BpIoopa (pU3NUecKoi MOJIENHN ATl CUTYalluu MPaKTHKO-OpPUEHTUPOBAHHOTO XapaKTepa.
B cootBerctBun ¢ TpeboBanusasmMu OI'OC COO k MaTepHallbHO-TEXHUYECKOMY O0ECHEUeHHUI0 y4eOHOro
nporecca Kypc (U3MKK YriyOJNE€HHOrO ypOBHS HAa YPOBHE CpEIHEro oO0Imero oOpa3oBaHUS OJIKCH
U3y4aTbCsi B YCJIOBUSAX IpeaMeTHOro kaOuHera. B kaOuHere Qu3MKKM JOHKHO OBITH HEOOXOIUMOE
nabopaTopHOe 000pYAOBaHHUE /sl BBITOJHEHHsI YKa3aHHBIX B IIPOrpamMme 1o (pU3MKe YUeHHYECKUX OIBITOB,
71a00paTOPHBIX PabOT U pabOT MPAKTUKYMa, a TAKXKE IEMOHCTPAL[MOHHOE 000PY0BaHHE.
JlemoHcTpanoHHOE  000pyAoBaHHe (OPMUPYETCSs B COOTBETCTBUM C MPUHLIMIIOM MHHHUMAaJbHOM
JIOCTaTOYHOCTH U 0O€ecreyrBaeT IOCTAHOBKY IIE€PEUMCIIEHHBIX B MpOrpaMMe M0 (U3HKE KIIOYEBbIX
JIEMOHCTpAIMH ISl UCCIIE0BAHMSI N3yYaeMbIX SIBJICHUH U MPOLECCOB, IMIIUPHUECKUX U (HyHIAMEHTAIbHBIX
3aKOHOB, UX TEXHUUYECKUX PUMEHEHUI.

JlaGopaTopHoe o0opyaoBaHUE ISl YYEHUUYECKUX MPAKTHIECKUX padoT HopMUpPYyeTCs B BUIE TEMATHYECKUX
KOMIUIEKTOB M OOecreyuBaeTcsi B pacuére OJHOTO KOMIUIEKTa Ha JABYX oOywaroumxcs. TemaTH4ecKue
KOMILIEKThI J1a0OpaTOPHOTO OOOPYZOBAaHUS JOJDKHBI OBITH MOCTPOCHBI Ha KOMILJIEKCHOM HCIIOJIb30BaHUH
AHAJIOTOBBIX U IU(POBBIX MPHOOPOB, a TAKKE KOMIBIOTEPHBIX M3MEPUTENBHBIX CHCTEM B BUJE LU(PPOBBIX
nabopaTopuid.

OCHOBHBIMU LEJIIMU U3YYeHHSI PU3UKU B 00111eM 00pa30BaHUHU SABIISIOTCS:



(GopMHpOBaHNE MHTEpEca U CTPEMIICHHsS OOYYaOLIMXCS K HAyYHOMY H3YyYCHMIO IPUPOABI, Pa3BUTHE HMX
MHTEJUICKTYaJbHBIX U TBOPUYECKUX CIIOCOOHOCTEIH;

pa3BUTHE MPEACTABICHUI 0 HAYYHOM METOJIE TO3HAHUS U (POPMUPOBAHUE HCCIIEIOBATEIHCKOTO OTHOIICHUS
K OKpPY’KalOIIUM SIBJICHUSM;

(GopMHpOBaHHE HAyYHOI'O MHPOBO33PEHMsI Kak pe3ysbTaTa M3y4eHHMs OCHOB CTPOEHHUS MaTepuu Hu
(byHIaMEHTABHBIX 3aKOHOB (DH3UKH;

dopmupoBaHHe YMEHHH OOBACHATH SABICHHS C HWCIHOJb30BaHMEM (PU3MUECKUX 3HAHMA M HAYYHBIX
JI0Ka3aTeNbCTB;

(GopMHpoOBaHUE MPEACTABICHUH O POJIM (U3UKU I pa3BUTHs APYIMX €CTECTBEHHBIX HAayK, TEXHUKU U
TEXHOJIOTHIA;

pa3BUTHE MPEACTABICHUI O BOBMOXKHBIX cdepax Oynymieil npodeccnoHaIbHON A TeTbHOCTH, CBA3aHHBIX C
(GU3UKOI, IOArOTOBKA K JAajbHENHIIEMY 00Y4YE€HHUIO B 3TOM HaIPaBJICHUU.

JlocTikeHne 3THX Lesed oOecreynBaeTcsl pelIeHHeM CIEAYIOIIMX 3aJad B IPOLEecce M3Yy4eHHus Kypca
($u3uKM Ha yPOBHE CPEAHET0 OOIIEro 00pa3oBaHMS:

npuoOpeTeHre CUCTeMbl 3HaHMKA 00 OOMmMX (U3NYECKUX 3aKOHOMEPHOCTSX, 3aKOHAX, TEOPHUSX, BKIIOYAs
MEXaHUKY, MOJIEKYJISPHYIO (PU3HKY, 37EKTPOIMHAMUKY, KBAHTOBYIO (DU3HUKY U 3JI€MEHTHI acTpO(U3UKH;
dopMHpoBaHHE YMEHUH NPUMEHATh TEOPETHUECKUE 3HAHUSA JUIsl OOBSICHEHUS (PU3MUECKUX SBIECHUI B
NPUPOE U IS IPUHSATHUS MPAKTUIECKUX PEIICHUH B TIOBCEHEBHOM KHU3HH;

OCBOCHHE CIIOCOOOB pEIICHHWS pa3IMYHBIX 3a7ad C SBHO 3aJaHHOW (u3Mveckoil Mojenslo, 3ajad,
HOJPa3yMEBAIOIUX CAMOCTOSITEIbHOE CO3/IaHNe (PU3MUECKON MOJIENH, aIeKBATHONW YCIOBHSIM 3a/1a4ul, B TOM
quciie 3a/1a4 HHXXEHEPHOT0 XapakTepa;

NOHMMaHue (PU3MYECKUX OCHOB M TPHHLMUIOB JIEHCTBHA TEXHHMYECKHX YCTPOHCTB M TEXHOJOTHUYECKUX
IIPOLIECCOB, UX BIMSHUS HA OKPYKAIOILLYIO CPEY;

OBJIQICHUE METOJIaMH CAMOCTOSITEJIbHOI'O IUIAHUPOBAHHUS M IPOBEACHUS (DU3MYECKHX HKCIEPUMEHTOB,
aHaJIu3a ¥ HHTepIpeTanuy HHPOpPMaLUH, ONPeIeIeHUs JOCTOBEPHOCTHU IIOIYYE€HHOTO PE3yNbTaTa;

CO3J1aHH€ YCIOBUH AJIS pa3BUTUSL YMEHUH IPOEKTHO-UCCIIEI0BATENbCKOM, TBOPUYECKOM 1€ATEIbHOCTH;
pa3BuTHE HHTEpeca K chepam mpodecCHOHATBHON NesITeTbHOCTH, CBA3aHHON C (PU3HKOM.

B coorBerctBum ¢ TpeboBanusiMu OI'OC COO yrinyOnéHHBIA YpOBEHb W3YYCHHS YYEOHOTO TpeaMeTa
«Pu3nka» Ha YpPOBHE CpelHero obmero obpa3oBaHMs BbIOMpaeTcs OOYYarOIUMUCS, IUIAHUPYIOIUMHU
IPOI0JDKEHHE 00pa30BaHUs 10 CHEHATBLHOCTIM (PU3UKO-TEXHUUECKOTO MPOQUIISL.

Ha n3yuenne ¢usuku (yriryOn€HHBIN YpOBEHB) Ha YPOBHE CpelHEro ooOmiero oopazoBaHust oTBoguTcs 340
yacoB: B 10 kiacce — 170 gacoB (5 yacoB B Henenio), B 11 kimacce — 170 yacoB (5 4acoB B HEIEIIO).
[Ipennaraemplii B mporpamme 1o (u3MKe NepeueHb Ja0OpaTOPHBIX M MPAKTUYECKUX paboT sBIseTcs
PEKOMEH/IOBAaHHBIM, YUWUTENb [ENIaeT BBIOOP MNpOBENEHHUS JTa0OpaTOPHBIX pabOT U OMBITOB C YYETOM
MHAMBUAYaAJIbHBIX OCOOCHHOCTEHN 00yJaromuxcs.

COJEPKAHUE OBYYEHUA
10 KJIACC

Pa3nes 1. Hayunblii MeTO MO3HAHMS IPUPOBI.

Odusmnka — ¢yHIaMeHTanbHas Hayka o mpupoje. HayuHblii MeTon MO3HAHMS U METOABI HMCCIeIOBaHUS
(bu3NYECKUX SIBICHUH.

DKCHepUMEHT U TeOpus B IIpolecce Mo3HaHus npupoibl. Habnonenue u 3kcnepuMeHT B QU3HKe.

CriocoObl  M3MepeHHs (U3MYECKUX BEIMYUH (aHAJOroBble W LU(POBBIE H3MEPUTENbHbIE HPUOOPHI,
KOMIIBIOTEPHBIE 1aTYMKOBBIE CUCTEMBI).

[TorpemnocTu n3mMepeHuil pu3ndeckux BeIN4rH (a0CONIIOTHAS U OTHOCUTENbHAs).



MonenupoBanue (QU3NYECKUX SBJIEHUH M TMPOLECCOB (MaTepHaibHas TOYKa, aOCOJIIOTHO TBEpAOE TEIo,
ujeanbHas >KUAKOCTb, WJCANbHBIN ra3, ToueuHbld 3apsyn). ['unoresa. dusmyeckuil 3aK0H, TPaHUIBI €rO
npuMeHUMOCTH. PU3nyeckas Teopusl.

Pors m mMecto ¢usmkn B GOpPMHPOBAHMHM COBPEMEHHON HAyYHOW KapTHHBI MHpA, B MPAKTHYCCKOU
JeATEIbHOCTH JIFOICH.

Yuenuueckuii sxcnepumenm, nadopamopnisie pabomul, npaKmuKym.

W3mepenue CUIIBI TOKA ¥ HAMPSDKEHUS B LEMU MOCTOSHHOTO TOKA MPHU MOMOIIM aHAJOTOBBIX U ITU(PPOBHIX
U3MEPUTENIbHBIX TPUOOPOB.

3nakoMcTBO ¢ IMdpoBoil snabopatopueil mo ¢dusuke. [lpumepsl n3MepeHus (U3NYECKUX BEIUYUH IPH
MMOMOIIY KOMIIBIOTEPHBIX JaTYUKOB.

Pa3nen 2. Mexanuka.

Tema 1. Kunemamuka.

Mexanudeckoe aBrxeHrue. OTHOCUTEIBbHOCTh MEXaHUYECKOT0 ABMKeHUsA. Cuctema oTcuéra.

[Ipsimast u oOpaTHas 3a7]a9 MEXaHHUKH.

Pannyc-BekTop MaTepuaJbHONW TOYKH, €TI0 IIPOEKIUU HA OCH CUCTEMBI KOOPAHMHAT. TpacKkTopus.
[Tepemenienne, cKkOpocTh (CpeaHsisi CKOPOCTh, MTHOBEHHAsI CKOPOCTh) U YCKOPEHHE MaTepHalbHOM TOYKH,
UX MPOEKIMHU Ha OCU CUCTEMBI KoOpAUHAT. CI0KEeHUE MTepEMEIICHUIN U CII0KEHUE CKOPOCTEN.

PaBHOMEpHOE M pPAaBHOYCKOPEHHOE NPSIMOJIMHEMHOE JIBH)KCHHE. 3aBHCHMOCTh KOOPAMHAT, CKOPOCTH,
YCKOPEHUS U YT MaTePUAIIBHON TOYKH OT BPEMECHH U UX IpaduKu.

CBoOonHoe maneHue. YcCKopeHue cBOOOAHOro maaeHud. J[BrkeHue Tena, OpOLICHHOrO MO YIJIOM K
TOPU30HTY. 3aBUCUMOCTh KOOPJIMHAT, CKOPOCTHM M YCKOPEHHsS MaTepUaJbHOM TOYKM OT BPEMEHHU U HX
rpaduKy.

KpuBonuneiinHoe nBukeHue. J[BUKEHHE MaTEpUaIbHOW TOYKM IO OKPYKHOCTH. YTJIOBass W JIMHEUHAas
ckopocth. Ilepumon wu dyactota oOpamenus. LleHTpocTpemuTenbHoe (HOpMaiabHOE), KacaTeabHOe
(TaHTeHIMAIFHOE) U TIOJHOE YCKOPEHHE MaTepUabHON TOUKH.

TexHuueckue yYCTpPOMCTBA M TEXHOJOTMYECKHE MPOLECChl: CHUAOMETP, IBUKEHHUE CHApAJIOB, LEIHBIE,
niectepéHYaThie U peMEHHBIC MepeIad, CKOPOCTHBIC TU(THI.

Hemoncmpayuu.

Mogenb cucteMbl OTCUETA, UILUTFOCTPALIMS KHUHEMATUUECKUX XapaKTEPUCTUK JBUKEHUS.

CriocoObI uccae10BaHus ABIKEHUH.

Nnmroctpanus npeaenbHoro nepexoia 1 i3MEpEeHne MrHOBEHHOM CKOPOCTH.

[Ipeobpa3zoBanue NBMKEHUH C HCTIOIB30BAaHUEM MEXAaHU3MOB.

ITagenue Ten B BO3AYyXE U B pa3peKEHHOM IIPOCTPAHCTBE.

Habmronenue aBmxeHus Tena, OpomeHHOro Mo YIJIOM K TOPU30HTY U TOPU30HTAIBHO.

Hanpasnenue ckopocT mpu ABUKEHUH MO OKPYKHOCTH.

[IpeobpazoBanue yriioBoi CKOPOCTH B PEYKTOPE.

CpaBHeHME MyTel, TPACKTOPHI, CKOPOCTEHN ABMXKEHHS OJTHOTO U TOTO )K€ TeJla B Pa3HbIX CUCTEMAaX OTCUETA.
Yuenuueckuii 3xcnepumenm, nadopamopnsie padomul, PAKMUKYM.

H3ydyeHue HepaBHOMEPHOTO IBUKEHUS C LIEJIbIO OMPEAETIEHNUS MTHOBEHHON CKOPOCTH.

N3Mmepenne yckopeHus Mpy NpSIMOJIMHEHHOM PaBHOYCKOPEHHOM JIBMYKEHHUH 0 HAKIIOHHOM MJIOCKOCTH.
HccnenoBanue 3aBUCMMOCTH IYyTH OT BPEMEHH IIPU PAaBHOYCKOPEHHOM JIBUKEHHUH.

N3mepenue yckopeHusi CBOOOTHOTO MaeHus (PEKOMEHI0BAHO UCIIONIBb30BaHKE U(POBOI Ta00pATOPUN).
W3ydyenue JBUKEHHs Tena, OpoOLIEHHOro ropu3oHTanbHO. IlpoBepka THUIOTE3pI O  HpsIMOH
MIPONOPLUUOHAIBHON 3aBUCUMOCTH MEXY JAITBHOCTBIO MOJIETA U HAYAJIbHOM CKOPOCTBIO TEJA.

N3ydeHue nBrkeHUs Teia 1Mo OKPY>KHOCTH € IMTOCTOSSHHOM MO0 MOJYJIIO CKOPOCTBIO.

HccnenoBanue 3aBUCUMOCTH TIEpHOAa 0OpaIieHnsi KOHHYECKOTO0 MasgTHHUKA OT €To MapaMeTpoB.

Tema 2. /lunamuxa.



IlepBoiii 3axkoH HeroToHa. MHepumanbHbie cuctembl oTcuéta. [IpuHimun otHocutenbHOCTH [anumies.
HeunepuuanbHbie cucTeMbl OTCUETA (ONpEeIeHUE, TPUMEPHI).

Macca tena. Cuna. [lpyuHuun cynepno3uiuu Cui.

Bropoii 3akon HeroToHa 117151 MaTepraIbHOM TOYKH.

Tperunii 3akoH Hpr0TOHA 17151 MaTepUATIbHBIX TOYEK.

3aK0H BCEMUPHOTO TATOTEHHUS. DKBUBAJICHTHOCTb IPABUTAIIMOHHOM U MHEPTHOM MacCHhl.

Cuna TspKecTd. 3aBUCUMOCTh YCKOPEHHUSI CBOOOTHOTO MAJICHUS OT BBICOTHI HAaJl TOBEPXHOCTHIO TUIAHETHI U OT
reorpaduyeckord MmUpOTHL. JIBMkeHHe HEOECHBIX Tel W WX CHyTHUKOB. 3akoHbl Kemepa. IlepBas
KOCMUYECKAsSI CKOPOCTb.

Cuia ynpyrocrtu. 3akoH ['yka. Bec tena. Bec Tena, IBHXYIIErocs ¢ yCKOPEHHUEM.

Cuna tpenus. Cyxoe Tperue. Cuia TpeHUs CKONbKeHHs U cuiia TpeHus nokos. Kosaddumuent tpenus. Cuna
CONPOTHUBIICHHUS MIPU JIBMXKCHUU TeJa B )KUAKOCTH WJIM Ta3e, €€ 3aBUCHUMOCTb OT CKOPOCTH OTHOCHUTEJIBHOTO
JBUKEHUSL.

Hasnenue. 'unpocraruueckoe nasienue. Cuna Apxumena.

TexHuueckue YCTpPOHWCTBA W TEXHOJOTHYECKUE TMPOIECChl: MOMAIIMIHUKY, JBUKEHUE HMCKYCCTBEHHBIX
CIIyTHUKOB.

Hemoncmpayuu.

HabGmonenue nBrkeHus Te1 B MHEPIUAIBHBIX M HEMHEPLIUAIBHBIX CUCTEMAaX OTCUETA.

[IpuHIHII OTHOCUTEIBHOCTH.

Kauenue nByX UMIMHAPOB WJIM IIAPOB Pa3HOM MAacChl C OJUHAKOBBIM YCKOPEHHEM OTHOCHUTEIBHO
HEMHEPUUAIbHON CUCTEMbI OTCUETA.

CpaBHeHuE paBHOACHUCTBYIOLIEH MPUIIOKEHHBIX K TE€TY CHJI C IPOU3BEAECHUEM MaCChl TeJla HA €r0 YCKOPEHHE
B NHEPLHUAJIBHON CUCTEME OTCYETA.

PaBeHCTBO cHIl, BO3HMKAIOIIUX B PE3YJIBTATE B3aUMOJCHCTBUS TEI.

N3mepenne macc 1o B3auMoICHCTBUIO.

HesecomocTs.

Bec Tena npu yckopeHHOM NOAbEME U Na/ICHUH.

[HenTpobexxHbIe MEXaHU3MBI.

CpaBHEHME CHII TPEHUS TOKOS, KAUEHUS U CKOJIbKEHUSI.

Yuenuueckuii 3xcnepumenm, nadopamopnsie padomuol, nPAKMUKYM.

N3mepenue paBHOAEHCTBYIONIEH CUJI TPU ABMXKEHUHU OpycKa MO HAaKJIOHHOM IJIOCKOCTH.

[IpoBepka runoTe3bl 0 HE3aBUCUMOCTH BPEMEHU JIBH)KEHUSI OpycKa M0 HAaKJIIOHHOW TUIOCKOCTH Ha 3a/laHHOE
pPacCTOSIHUE OT €r0 MACCHI.

HccnenoBanue 3aBUCHMOCTH CHJI YIPYTOCTH, BO3HHKAIOUIMX B MPYKHHE U PE3MHOBOM o0Opasiie, OT HX
nedopMaruu.

N3yuenue nBUKEHUSI CUCTEMBI TEJ, CBSI3aHHBIX HUTHIO, IEPEKUHYTOM uepe3 JETKui OJIOK.

N3mepenne kodddunnenTa TpeHus 1o BeIMYMHE yriIoBoro kosdduuuenrta 3aBucumoctu Fp(N).
Hccnenoanue qBrKeHHs OpycKa M0 HAKIOHHOM MJIOCKOCTH C MEPEMEHHBIM KO3 PUITUEHTOM TPEHHUSI.
N3yuenue nBukeHUs rpys3a Ha Baly C TPEHHEM.

Tema 3. Cmamuxa meépoozo mena.

AbGcomotHo TBEpAoe Teno. IlocTymarenbHOEe M BpamiateabHOE OBUXKEHHE TBEPAOrO Teiaa. MOMEHT CHIIBI
OTHOCUTENbHO ocH BpamieHus. Ilmeyo cunbl. CrokeHHe cuil, IPWIOKEHHBIX K TBEpHomy Teny. LleHTp
TSKECTH TeJa.

VYcnoBust paBHOBECHUS TBEPIOTO TeEA.

YcroitunBoe, HEYCTOHYMBOE, Oe3pa3TuyHOE PAaBHOBECHE.

TexHU4ecKue yCTpOUWCTBA U TEXHOJOTUUYECKHE IMPOLIECChl: KPOHIITEWH, CTPOUTEIbHBIN KpaH, peléryaTsie
KOHCTPYKITUH.

Hemoncmpayuu.



VYcioBust paBHOBECHS.

Bunael paBHOBeCHS.

Yuenuueckuii sxcnepumenm, nabopamopnuie padbomul, npaKmukKym.

HccnenoBanue yclIOBUI paBHOBECUS TBEPIOTO TeJla, HMEIOIIErO OCh BPAIICHHUS.

KoHcTpynpoBaHue KpOHIITEHHOB U pacd€T CUJI YIPYTOCTH.

N3yueHnne ycTOMUMBOCTH TBEPAOTO TEJIA, UMEIOILETO IUIOMIAAb OIIOPBI.

Tema 4. 3axonvl cOXpaneHus 6 MexaHukKe.

HMmnynec maTepuanbHONM TOYKH, CUCTEMBl MATE€PHAIBHBIX ToueK. LIeHTp Macc cucTreMbl MaTepHallbHBIX
ToueK. Teopema 0 ABM)KEHHUHU LIEHTPa Macc.

HMMnynbsc cuibl M1 M13MEHEHUE UMITYJIbCA TEa.

3aKOH COXpaHEHMsI UMITYJIbCA.

PeakTnBHOE NBUKEHUE.

MoMeHT wuMmynbca MaTepuanbHOM ToukHu. IIpencraBineHne O COXpaHEHMM MOMEHTa HUMIyJbCa B
LEHTPAJIbHBIX IOJIAX.

Paborta cripl Ha MaJIoM ¥ Ha KOHEYHOM TepeMereHun. ['paduueckoe npeacTaBieHne paboThl CHITBL.
MoniHoCTE CHIIBL.

Kunernueckast sHeprusi MarepuaabHOW Touku. Teopema 00 U3MEHEHMHM KHUHETHUYECKOW SHEpruu
MaTepUAIbHON TOYKHU.

[lorenunaneHble W HenmoTeHUManbHble cwibl. lloTeHnmanbHas sHeprus. [loTeHnmManbHas 3HEprus ynpyro
nepopMupoBaHHON MpyxuHbl. [loTeHnManbHass 3HEprust Tejaa B OJHOPOAHOM TI'PaBUTALMOHHOM IIOJIE.
[ToreHnuanbHas SHEPTUs Teaa B TPABUTALMOHHOM I10JI€ OJHOPOJHOIO Iapa (BHYTpH U BHE Iiapa). Bropas
KOCMHYECKAsi CKOPOCThb. TpeThsi KOCMUYECKAst CKOPOCTb.

CBs3p paboOThl HEMOTEHIMAJIBHBIX CHUJ C W3MEHEHHEM MEXaHUYECKOM SHEpruu CUCTEMBbI TeJ. 3aKOH
COXPAaHEHHs MEXaHUYECKON SHEPTUH.

Ypyrue u Heynpyrue CTOJIKHOBEHUS.

VYpaBHenue bepHyinu i1 HMOcalbHOM KMIKOCTH Kak CIEACTBHE 3aKOHA COXPAHEHUS MEXaHHYECKOU
DHEPIHUH.

TexHu4eckne yCTpOMCTBA MU TEXHOJIOTUYECKHE MPOLECCHI: JIBUKEHUE PAKET, BOJOMET, KONED, NMPYKUHHBIA
MHUCTOJIET, TUPOCKOI, (PUrypHOE KaTaHUE Ha KOHbKAX.

Hemoncmpayuu.

3aKOH COXpaHEeHMsI UMITYJIbCa.

PeakTuBHOE NBUXKEHUE.

H3mepeHre MOLHOCTH CHUJIBI.

M3MeHeHne sHepruu Teja Npyu COBEPIIEHUH padOoThI.

B3anMHbIe peBpalieHsi KHHETHYECKOW U IMTOTEHIUAIBHOW SHEPTUil PU JEHCTBUH HA TEJIO CHJIIBI TSDKECTH U
CHUJIBI YIIPYTOCTH.

CoxpaHeHue SHepruy Mpy CBOOOTHOM MaJICHHH.

Yuenuueckuii sxkcnepumenm, nadopamopnsie pabomaul, npaKmuKym.

H3mepenue umnyibca Teaa 1o TOpMO3HOMY ITYTH.

W3mepeHne cuibl TATH, CKOPOCTH MOJIENH IEKTPOMOOMIISI U MOIIIHOCTH CUJIBI TSTH.

CpaBHeHUE U3MEHEHUS UMITYJIbCA TENA C UMITYJIBCOM CHJIBL.

HccnenoBanue coxpaHeHUs: UMITYJIbCA IIPU YIIPYTOM B3aUMOJIECHCTBUM.

W3mepeHrie KNHETUYECKOM YHEPTUHN Teja 0 TOPMO3HOMY ITyTH.

CpaBHeHUE U3MEHEHHS MOTEHINAIbHOM SHEPTrUuu NPY>KUHBI C pabOTON CHIIBI TPEHUS.

Omnpenenenue pabOThI CHIIBI TPEHUS MPH JIBUKESHUH TeJa MO HAKJIOHHOM IJIOCKOCTH.

Pa3nes 3. MoJsekyasipHasi (pM3MKa ¥ TEPMOAUHAMHUKA.

Tema 1. Ocnogvl MONEKYAAPHO-KUHEMUYUECKOT MEOPUU.



OCHOBHBIE TIOJIO)KEHHSI MOJIEKYJIsipHO-KuHeTH4Yeckoil Tteopun (MKT), wux omblTHOE 0O0OCHOBaHHE.
Huddysus. bpoyHoBckoe nBMkeHHE. XapakTep ABWKEHHS U B3aMMOJACHCTBHS YacTHIl BelecTBa. Mojemnu
CTPOCHUS Ta30B, KUIKOCTEH M TBEPIBIX TeNl U OOBSCHEHHE CBOMCTB BEILECTBA HA OCHOBE 3TUX MOJEINEH.
Macca u pazmeps Mosieky (aromoB). KomnuectBo BemectBa. [loctossHHas ABoranpo.

TennoBoe paBHoBecue. Temnepatypa u criocoOsl €€ uzmepenus. Lllkana temnepatyp Llenbcus.

Monenb nieaabHOro raza B MOJIEKYJISIPHO-KUHETUUECKON TEOPUM: YACTHIIbI I'a3a IBUKYTCS XaOTUYECKU U HE
B3aMMOJENCTBYIOT APYT C IPYTOM.

["a3oBbIc 3akoHBI. YpaBHeHHe MenneneeBa—Kianeiipona. AGcomtoTHas Temriepatypa (IIKaiza TeMIeparyp
KenpBuna). 3akon [lanbrona. M3ompoiecchl B HI€aIbHOM ra3e C MOCTOSIHHBIM KOJMYECTBOM BEIIECTBA.
I'paduueckoe mpeacraBaeHne U30MPOLIECCOB: U30TEPMa, H30X0pa, n300apa.

CBs13p MEXy JaBJIE€HUEM M CpeAHEW KUHETUYECKOW SHEpruedl MOoCTYyNaTelbHOrO TEIIOBOIO JBMKEHUS
MOJIEKYJI UJCAIbHOTO ra3a (OCHOBHOE YPaBHEHHUE MOJIEKYIISIPHO-KHHETHYECKONH TEOPUH UJICAIbHOTO T'a3a).
CBs3b aOCOJIIOTHOM TEMIIEpaTypbl TEPMOJMHAMHYECKON CHUCTEMBI CO CpPEIHEH KHHETHYECKOW SHEpPrHeu
[OCTYNATEIbHOr0 TEIJIOBOTO ABM)KEHUS €€ YacTHll.

TexHuueckue yCTpPOHCTBA M  TEXHOJOIMYECKHE IPOLECCHl: TEpPMOMETpP, OapoMeTp, IOJIy4eHHE
HaHOMaTEPHUAaJIOB.

Hemoncmpayuu.

Mopnenu 1BUKEHUS 4aCTUll BEIIECTBA.

Moens OpOYHOBCKOTO JIBHYKEHHUSI.

Buneopounuk ¢ 3anucbio pealbHOro OpOyHOBCKOTO JIBHXKEHUSI.

Huddysus xunkocreit.

Mogens onbita LlTepHa.

[IpuTsrkeHne MONEKYII.

Mogenu KpUCTAIIIMYECKUX PEIIETOK.

Habmonenue u uccneaoBanue U30MpoIECcCOB.

Yuenuueckuii 3xcnepumenm, nadopamopnsie padomul, RPAKMUKYM.

HccnenoBanue mpoliecca yCTAaHOBJIGHUSI TEIJIOBOTO PABHOBECHUS NP TEIUIOOOMEHE MEXAYy Topsiued U
XOJIOJHOU BOJIOM.

N3yueHne n30TepMHUEcKOro mpoiecca (peKOMeH10BaHO UCIIONIb30BaHue U(pPOBOii 1abopaTopun).
N3y4eHne n30XOpHOro npouecca.

N3yuenne nzobapHoro npoiecca.

IIpoBepka ypaBHEHHSI COCTOSTHUSL.

Tema 2. Tepmoounamuka. Tennoevie mauiunbol.

Tepmomunamuueckass (T/]) cucrema. 3amaHue BHENIHUX YCIOBUH i TEPMOAMHAMUYECKOH CHCTEMBI.
Buemnue u BHyTpeHHuEe mapameTpbl. [lapameTpbl TepMOIMHAMUYECKOW CHUCTEMBbI KaK CpeIHUE 3HAYCHUS
BEJIMYMH, ONKCHIBAIOIIMX €€ COCTOSHUE HA MUKPOCKOITUYECKOM YPOBHE.

Hynesoe Hawano TtepmonuHamuku. CaMOINpOM3BOJIBHAS pelaKcalys TEPMOAUHAMHYECKONM CHCTEMBI K
TEIUIOBOMY PABHOBECHIO.

Mogens ueanpsHOro ra3a B TepMOJAMHAMUKE — CUCTEMA ypaBHEHUI: ypaBHeHUE Menaeneesa—Knaneipona n
BbIp@XXCHHE JJIi BHYTPEHHEW SHEpruu. YCIIOBUS MPUMEHHUMOCTH 3TOW MOJENW: HM3Kas KOHLEHTpaLus
YaCTHUL, BBICOKHE TEMIIEpATyphl. BoipajkeHue 1711 BHyTPEHHEW SHEPTUU OJHOATOMHOI'O UEAIBHOTO rasa.
KBazucratnueckne n HECTATUYECKUE MPOLIECCHI.

DOnemeHTapHas paboTa B TepMoArHaMUKe. Brrunciienne paboTsl no rpaduky npoiecca Ha pV-1uarpamme.
Temonepenaya kKak Ccrnoco0 HW3MEHEHHS BHYTPEHHEW DSHEPruu TEepMOJMHAMHYECKOM CHUCTeMBbl 0e3
coBepiieHust padoTbl. KOHBEKIUS, TEMIONPOBOAHOCTD, U3TyUYEHHE.

KonunuectBo Temnotel. TemnoéMkocTs Tena. YenbHas U MOJIIpHAs TEMJIOEMKOCTH BEILECTBA. Y PaBHEHHE
Maiiepa. Y aenbHas TeIIOTa CropaHus TOIUIMBA. Pacy€r kommuecTBa TEIIOTHI Ipu Teronepenade. [lonsarue
00 aguabaTHOM TMpoIiecce.



[TepBbIii 3akOH TepMOAMHAMHUKUA. BHyTpeHHss sHeprus. KoimuecTBO TEmIOTHI W paboTa Kak MephI
W3MEHEHUSI BHYTPEHHEHW SHEPrUu TEPMOJIUHAMUYECKON CUCTEMBI.

Bropoii 3aK0H TEpMOAMHAMUKHU I PABHOBECHBIX IMPOLECCOB: YEPE3 3aJAHHOE PABHOBECHOE COCTOSIHUE
TEPMOJMHAMHYECKON CUCTEMBI POXOANUT €AMHCTBEHHAs afanadara. AOGCoNOTHAs TeMIleparypa.

Bropoii 3akoH TepMOIUHAMUKH JJI1 HEPAaBHOBECHBIX MPOIIECCOB: HEBO3MOXKHO IEpeaTh TEIIOTY OT bosee
XOJIOMHOTO Tela K Oonee Harperomy O0e3 kommencanuu (Kmaysmyc). HeoOpaTuMocTh TPHPOIHBIX
IIPOLIECCOB.

[Tpunimne! aeiicTBus TeniaoBbix MamuH. KIT/I.

MakcumanbHoe 3nauenune KIIJI. [ukn Kapno.

DKOJIOTUYECKUE aCIEeKThl HMCMIOJIb30BaHUS TEIUIOBBIX JBUraTesneil. TemioBoe 3arps3HEHHE OKPYXKarolleu
Cpenbl.

TexHu4eckne yCTpOMCTBA M TEXHOJIOIMYECKHE IPOLECCHI: XOJIOIWIBHUK, KOHIWLWOHEDP, AU3EIbHBIA U
KapOIOpaTOpHbIl JBUraTenu, mapoBas TypOWHA, MOJyYEHHE CBEPXHHU3KHUX TeMIlepaTyp, YTHIHU3AlUs
«TETJIOBBIX» OTXOJIOB C HMCIIOJIb30BAHMEM TEIUIOBOTO HACOCA, YTHIIM3AIMS OMOOPTaHUYECKOTO TOTUIMBA IS
BBIPAOOTKH «TEIIIOBOMY U AJIEKTPOIHEPTUH.

Hemoncmpayuu.

H3meHeHune TemMnepaTypsl IpU aquabdaTHyecKoOM pacIiupeHuH.

Bo3aymiHoe orauso.

CpaBHeHHE YJEIbHBIX TEMIOEMKOCTEH BEIIECTB.

CniocoObl U3MEHEHHSI BHYTPEHHEH YHEPTHH.

HccnenoBanue aguabaTHOro mpoiiecca.

KomrmbrorepHbie MOAENH TEMIOBBIX IBUTATENEH.

Yuenuueckuii sxcnepumenm, nabopamopnisie pabomul, npaKmMuKym.

N3mepenne yaenbHOU TeI0EMKOCTH.

HccnenoBanue npouecca OCTbIBAHMS BEIIECTBA.

HccnenoBanue aguabaTHOro mpoiiecca.

H3ydyeHue B3aMMOCBSI3M SHEPrUM MEKMOJIEKYJIAPHOTO B3aMMOJCHCTBHS M TEMIEPATypbl KUIEHUS
JKHAJIKOCTEMN.

Tema 3. Azpecamnvie cocmoanusn eeujecmea. Dazoevie nepexoowi.

[TapooOpa3oBanue u koHaeHcanus. Micnapenue u kuneHue. Y gelbHas TemIoTa napooopazoBaHusl.
Hacpiiennpsie 1 HeHachIeHHbIE TTapbl. KauecTBeHHAass 3aBUCUMOCTD IJIOTHOCTH M JIABJIEHUS HACBIIIEHHOTO
mnapa OT TEeMIEepaTypbl, UX HE3aBUCUMOCTh OT OOBEMa HACBIIIEHHOTO Tapa. 3aBUCUMOCTh TEMIIEPATYpPhI
KHUIIEHUS OT JIABJICHUS B )KUJIKOCTHU.

BrnaxnHocTs Bo3ayxa. AGCOMIOTHAS M OTHOCUTEIbHAS BIAXKHOCTb.

Teépnoe temo. Kpucrammueckue u amopdHbie Tena. AHU30TPONHS CBOWMCTB KpucTawioB. [lnaBnenue u
KpUCTa/UTH3aIus. Y IenbHas TerioTa miasieHus. Cyomumanms.

Hedopmarun  TtBEpHoro Tena. Pacrskenne u  cxatue. Cnsur. Monayns FOnra. Ilpegen ympyrux
nedopmaruii.

TemioBoe pacmMpeHue >KUIKOCTEH M TBEPABIX Tel, OObEMHOE U JIMHEWHOE pacliMpeHue. AHrapMOHU3M
TETJIOBBIX KOJIEOAHWW YaCTHI[ BEIIECTBA KaK MPUYMHA TEIUIOBOTO PACIHIMPEHUs] Tesl (Ha Ka4eCTBEHHOM
YPOBHE).

[Ipeo6paszoBanue >HEPTUH B (Pa30BBIX MEPEXOax.

YpaBHEeHHE TEITOBOTO OalaHca.

[ToBepxHocTHOe HaTspkeHne. KoaddumueHT mNOBEpXHOCTHOTO HATsDKeHHS. KamwuispHbie —sBIICHUS.
JlaBiieHre o UCKpUBIEHHOM TOBEPXHOCTHIO xkuAKocTH. Dopmyna Jlarmaca.

TexHU4ecKne yCTpOMCTBA U TEXHOIOTUUECKHUE MPOLECCHI: JKUJIKUE KPUCTAILIbI, COBPEMEHHBIE MaTEPHAIIbI.
Hemoncmpayuu.

TennoBoe pacmmpeHue.



CBolicTBa HaCBIIIEHHBIX MapOB.

Kunenue. Kunenuie npyu noHUKEHHOM JIaBJICHUH.

H3mepenue cuiibl TOBEPXHOCTHOTO HATSKEHUSI.

OnBITBI ¢ MBUIBHBIMH TNIEHKAMM.

CmauuBanue.

Kanwusapuele siBieHus.

Mopaenu HEHBIOTOHOBCKOH JKUJIKOCTH.

CrniocoObl U3MepeHus BIKHOCTH.

HccenenoBanue HarpeBaHusl U IJIABJICHUS KPUCTAILIMYECKOTO BELIECTBA.

Bunsr nedopmaruii.

HaGronenne mainbix aedopmaruii.

Yuenuueckuii 3xcnepumenm, nadopamopnsie padomuol, RPAKMUKYM.

N3ydeHune 3aKkOHOMEPHOCTEN UCTIaPEHUSI KU AKOCTEH.

H3mepenue yaenbHOM TEIUIOTHI IIJIaBIEHUS JIbJA.

N3ydeHne CBOMCTB HACBILIEHHBIX [1ApPOB.

H3mepenne abCoMOTHOM BIaXKHOCTH BO3AyXa U OIIEHKA MACChl MapOB B OMEIICHUU.

W3mepenne kodduirienTa HoBepXHOCTHOTO HATSKEHHUSI.

W3mepenue moayns FOHra.

HccnenoBanue 3aBUCUMOCTH J1e(OpMaIMK PE3HHOBOTO 00pasiia OT MPUIIOKEHHON K HEMY CHJIBI.

Pa3znen 4. duekTpoauHaMuKa.

Tema 1. dnexmpuueckoe noe.

OnekTpu3anusi Tel W €€ MPOsBICHUS. ODIEKTpUYECKUM 3apsna. [[Ba Bua SIEKTPUUYECKHUX 3apsoB.
[IpoBOgHMKY, TUAIEKTPUKU U MOTYIPOBOJHUKU. DJIEMEHTAPHBIN 3JIEKTPUUECKUN 3apsii. 3aKOH COXpPaHEHUsI
3JIEKTPUYECKOTO 3aps/a.

B3aunmopeiictBue 3apsioB. Toueunsie 3apsiabl. 3akoH KyioHa.

Onekrpuueckoe nose. Ero nefictBue Ha 31eKTpUYECKUe 3apsi/bl.

Hanpsoxéanocts anexkrpudeckoro noist. [IpoOusnii 3apsin. Jlnaun HanpsHKEHHOCTH DIEKTPUYECKOTO TTOJIS.
OaHOPOIHOE ANEKTPUUYECKOE TTOJIE.

[loTeHIMaNbHOCTh 3JEKTPOCTATHUECKOr0 MOojsA. Pa3HOCTh moTeHIManoB M HanpspkeHue. [loreHunanbHas
SHEprus 3apsiia B dyekTpocrtatnyeckoM 1none. IloteHuman snektpocratmyeckoro mond.  Cs3b
HANpPsDKEHHOCTHU TMOJI U PA3HOCTH MOTEHIMANIOB JUISl 3JIEKTPOCTATHUECKOT0 MOJIs (KaK OJTHOPOAHOIO, TaK U
HEOJHOPOJIHOTO).

[IpuHUUIT CyneprO3UIINM SIEKTPUYECKHUX MTOJIEH.

[Tone Toueunoro 3apsiga. [lome paBHOMepHO 3apsukeHHON cdepbl. [lone paBHOMEpHO 3apsKEHHOTO IO
00béMmy miapa. [lose paBHOMEPHO 3apsHKEHHON OECKOHEYHOW TUIOCKOCTHU. KapTHUHBI TWHUN HAMPSKEHHOCTH
ATHX MOJIEN U SKBUIIOTEHIIMAIBHBIX ITOBEPXHOCTEM.

[IpoBOIHUKY B AEKTPOCTATUYECKOM IOJIE. Y CIIOBUE PABHOBECHS 3apsJIOB.

JIMpNeKTpUKHY B 3JIEKTPOCTATHUECKOM MOJI€. Ju3nexkTpudeckas NpoHUIIaEMOCTh BEIIECTBA.

Konpnencarop. DnekTpo€MKOCTh KOHAEHCATOpa. DIEKTPOEMKOCTD MJIOCKOI0 KOHAEHCATOPA.

[TapannenpHOE coequHeHne KOHIeHcaTopoB. [locnenoBarensHOE COEIMHEHNE KOHIEHCATOPOB.

OHeprus 3apsHKEHHOI0 KOHAEHCATopa.

JIBr>KeHUE 3apsyKEHHON YaCTULIBI B OJHOPOAHOM JJIEKTPUYECKOM IIOJIE.

TexHU4ecKne yCTpOHWCTBA U TEXHOJIOIMYECKUE MPOLIECCHI: IIEKTPOCKOII, JIEKTPOMETP, IIEKTPOCTATUIECKAs
3aluTa, 3a3eMJICHHE AIEKTPONpUOOpOB, KOHJEHCATOphl, reHepaTop Bau ae ['paada.

Hemoncmpayuu.

Y CTpOUCTBO U NIPUHLUIL ACHCTBUSA 3JIEKTPOMETPA.

DneKTpUUecKoe MoJje 3apsyKEHHBIX [IapUKOB.

DNeKTpUUECcKOe MOJe IBYX 3apsSKEHHBIX IJIACTHH.



Mogaenb anekTpocraruueckoro renepatopa (Ban ne I'paada).

[IpoBOAHMKY B 3JEKTPUUYECKOM TMOJIE.

DIeKTpOoCTaTUYECKas 3alluTa.

YCTpolcTBO M ICMCTBHE KOHJEHCATOPA IMTOCTOSSHHOW U IEPEMEHHON EMKOCTH.

3aBUCUMOCTB JIEKTPOEMKOCTH IJIOCKOTO KOHAEHCATOpa OT IUIOIIAAU IUIACTUH, PACCTOSHUS MEXIYy HUMH U
JUAJICKTPUYECKON MPOHUIIAEMOCTH.

DHEeprusi AMEKTPUUECKOTO MOJIs 3apsKEHHOT0 KOHJIEHCATOpA.

3apszka 1 pa3psiika KOHIEHCATOpa 4epe3 pe3ucTop.

Yuenuueckuii 3xcnepumenm, nadopamopnsie padomuol, RPAKMUKYM.

OneHka cu1 B3auMOJCHCTBUSA 3apsKEHHBIX TEll.

HabGmronenue npeBpalieHust 3JHEPruu 3aps>KEHHOT0 KOHIGHCATOPA B SHEPTHIO U3JIYUYEHHS CBETOIMOIA.
N3yuenue npoTrekaHusi TOKa B LEINHU, COIepKAIICH KOHAEHCAaTOp.

Pacnpenenenne  pa3HOCTH  NOTEHUUANOB  (HAmpsDKEHUS) TMPU  IOCIEAOBATEIbHOM  COCIUHEHHH
KOH/JIEHCATOPOB.

NccnenoBanue paspsaga KOHIEHCATOpa YEPE3 PE3UCTOP.

Tema 2. Ilocmoannulil IneKmpuyecKuii mok.

Cuiia Toka. [ToCTOSIHHBIN TOK.

VYcnoBus cynecTBOBaHUS MOCTOSIHHOIO AleKTpudeckoro Toka. Mcrounuku toka. Hanpsoxenne U u DJ1C €.
3akon OMa 1151 yyacTKa LEeMH.

DIIEKTPUUYECKOE CONPOTUBIIEHUE. 3aBUCUMOCTh COITPOTUBIICHUS] OJHOPOAHOIO MIPOBOJIHUKA OT €0 JJIMHBI U
IJIOIAY TIOTIEPEYHOT0 CEUECHHUS. Y IETIbHOE CONPOTUBIIEHUE BELIECTBA.

[TocnenoBarenbHOe, TMapamieNbHOE, CMEIIAHHOE COEAUHEHWE TMPOBOAHUKOB. Pacuér pa3BeTBIEHHBIX
anekTpuueckux nenei. [Ipasuna Kupxroda.

PaGora sanexrpuyeckoro Toka. 3akoH Jxoynsa—JIenna.

MonHOCTh 3JE€KTPUYECKOT0 TOKa. TernoBast MOLIHOCTb, BbIEsI€EMas HA PE3UCTOPE.

O/1C u BHyTpeHHEe CONPOTUBIEHUE UCTOYHUKA TOKA. 3aKkoH OMa Ui IOJTHOW (3aMKHYTOM) 3JIeKTPUYECKOM
uen. MomHoOCTh UICTOYHUKA TOKA. KOpOTKOE 3aMbIKaHKE.

Konnencarop B 11enu nNocTOSSHHOTO TOKA.

TexHU4uecKkue YCTpPOWCTBA M TEXHOJOTHYECKHME TMPOLECChl: aMIIEPMETP, BOJBTMETP, PEOCTaT, CUETUYHUK
3JIEKTPUYECKOMN SHEPTUH.

Hemoncmpayuu.

N3mepenue cuiibl TOKa U HAIIPSIKEHUSI.

HccnenoBanne 3aBUCUMOCTH CUJIbI TOKAa OT HANpSDKEHUS JUIsl PE3UCTOpa, JIaMIIbl HaKaJuBaHUS W
CBETOAMO/IA.

3aBUCHUMOCTH COTIPOTUBIICHUS IIWJIMHIPUIECKUX MPOBOAHUKOB OT JUIMHBI, TUIOIAIH MOTIEPEYHOTO CEUCHUS U
MaTepuaia.

HccenenoBanue 3aBUCUMOCTH CUJIBI TOKA OT COMPOTUBIIEHUS MTPU TOCTOSIHHOM HaIPSIKEHUU.

[Ipssmoe m3mepenue IJ[C. KopoTkoe 3amblKaHHWE TaJIbBAHUYECKOTO 3JIEMEHTAa M OLIEHKAa BHYTPEHHETO
COTIPOTHUBIICHUS.

Cnioco0OsI coeHEHUsT UCTOYHUKOB Toka, DJIC OGaTapeid.

UccnenoBanue pa3HOCTH MOTEHIUAIOB MEXAY MOJIIOCAMU UCTOYHHMKA TOKA OT CUJIBI TOKA B EMH.
Yuenuueckuit sxcnepumenm, nadopamopnisie pabomul, npaKmuKym.

HccnenoBanmne CMEMIaHHOTO COSUHEHUS PE3UCTOPOB.

N3mepenne yaenpbHOro COMPOTHBIICHUS TPOBOTHUKOB.

HccnenoBanue 3aBUCUMOCTH CHJIBI TOKA OT HAIPSHKEHUS U1 JTAMITbl HAaKaJTUBaHUSL.

YBenudeHue npeena u3MepeHus amnepMeTpa (BOJIbTMETpPa).

N3mepenne DJIC 1 BHYTPEHHETO COMPOTUBIIEHUS NCTOYHIKA TOKA.

UccnenoBanue 3aBucumoctu DJIC ralbBaHUIECKOTO JIEMEHTA OT BPEMEHHU MTPU KOPOTKOM 3aMBIKAHHUH.



HccenenoBanue pasHOCTH MOTEHIMATIOB MEX/1Y MOJIFOCAMU UCTOYHHUKA TOKA OT CHJIbI TOKA B LEIH.
HccnenoBanue 3aBUCMMOCTH MTOJIE3HON MOILTHOCTY UCTOYHHMKA TOKA OT CUJIBI TOKA.

Tema 3. Toku ¢ paznuunplx cpeoax.

OJeKTpHUYecKasi MPOBOJMMOCTh PA3JIMYHBIX BEIIECTB. DJIEKTPOHHAS IMPOBOAMMOCTH TBEPABIX METAJLIOB.
3aBUCUMOCTh CONPOTUBIICHUSI METAJUIOB OT TeMnepaTrypbl. CBEpXIIPOBOJUMOCTb.

DneKkTpuuecKuil TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[HonynpoBonuuku. CoOCTBEHHAs M IPUMECHAs IPOBOJUMOCTD IOJIYIIPOBOIHUKOB. CBOMCTBA p—N-IIepexo/a.
[TomrynpoBOTHUKOBBIE TPUOOPBHI.

DJIEKTPUYECKHUI TOK B JJIEKTPOJIUTAX. DJIEKTPOIUTHYECKAs AUcCcoLManusa. DIeKTponn3. 3akoHbl Papanes
JUISL 3JIEKTPOIIM3a.

Onexrtpuueckuid TOK B ra3ax. CaMOCTOSTENBHBII M HECAMOCTOATEIbHBIM paspsia. PasnnunHble THUIIBI
CaMOCTOATENIbHOTO pa3psaaa. Monnus. [1nazma.

TexHuueckue ycTpoMCTBa M IPAKTHUYECKOE MPUMEHEHHE: ra3opa3psaHble JamIlbl, AJIEKTPOHHO-TydeBast
TpyOKa, TOJTYIPOBOJAHUKOBBIE TPUOOPBI: THOJ, TPAH3UCTOP, (OTOAMON, CBETOAMOJ, TabBAaHHKA,
paduHUpPOBaHUE ME/H, BHIIIJIABKA ATFOMUHHS, JIEKTPOHHAS MUKPOCKOTIIHSI.

Hemoncmpayuu.

3aBUCUMOCTh COMPOTUBIICHUSI METAJUIOB OT TEMIIEPATYPBHI.

[IpoBOAMMOCTB 3JIEKTPOJIUTOB.

3akoHsbl 3nekTpoauza dapazes.

W ckpoBoi pa3psa v IPOBOAMMOCTb BO3AyXa.

CpaBHeHHE IPOBOJUMOCTH METAJIJIOB M MOJYIIPOBOJHUKOB.

OaHOCTOPOHHSIS MPOBOJMMOCTD JUOJA.

Yuenuueckuii sxcnepumenm, nabopamopnsie pabomul, npaKmMuKym.

Habmonenue snekrponusa.

N3mepenue 3apsiaa OJHOBAJIEHTHOTO HOHA.

HccenenoBanue 3aBUCUMOCTH COITPOTUBIICHUS] TEPMOPE3IUCTOPA OT TEMIEPATYPHL.

CHsTHE BOJIBT-aMIIEPHON XapaKTEPUCTUKU JUOJA.

Du3n4ecKuil MPAKTHKYM.

Crioco0bI u3MepeHHs (PU3NYECKUX BEJIMYMH C UCHOJIb30BAHUEM AHAIOTOBBIX M HUGPOBBIX U3MEPHUTEIbHBIX
npuOOpPOB M KOMITBIOTEPHBIX JIAaTYMKOBBIX CHUCTEM. AOCOJIOTHBIE M OTHOCHTEIBbHBIE IOTPELUIHOCTH
u3MepeHuil pusndeckux BenuunH. OIeHKa TpaHtIl TOTPEIIHOCTEN.

[IpoBeneHne KOCBEHHBIX M3MEpPEHUM, MCCIEIOBAaHUN 3aBUCUMOCTEH (PU3MUECKUX BEJIWYMH, IPOBEpKa
IPEUIOKEHHBIX TUMNoTe3 (BBIOOp M3 pPabOT, ONUCAaHHBIX B TEMAaTHUECKUX paszfenax «YUYeHHUYECKHUil
9KCHEPUMEHT, JIAOOPATOPHBIE PaOOTHI, MPAKTUKYM).

Me:knpeameTHbie CBSI3H.

Nzyuenue kypca pusuku yrinyonéHHoro ypoBHs B 10 kiacce oCyIIECTBIsETCA ¢ YIETOM COAEPIKATEIbHBIX
MEXITPEIMETHBIX CBsI3€l ¢ KypcaMHl MaTeMaTUKU, OMOJIOTUH, XMUMHH, Feorpaduu U TEXHOJIOTHH.
Mesicnpedmemmnvie noOHAMUA, C6A3AHHDIE C UZYUEHUEM MEMOO006 HAYYHO20 NO3ZHAHUA: SIBIICHNE, HAYYHBIN
dakt, runore3a, ¢u3nUecKas BEIMYMHA, 3aKOH, TEOpHs, HAOIIOJCHHE, SKCIEPUMEHT, MOJCIMPOBAHUE,
MoO/J1eJb, U3MEpPEHNUE, MOIPEIIHOCTH U3MEPEHUN, U3MEPUTENbHbIE TPHUOOPHI, IU(pOBas 1abopaTopusl.
Mamemamuka: penieHre cucTeMbl ypaBHeHUH. JIuneiHas ¢ynkuus, napaboia, runepoosa, X rpapuku u
cBoiictBa. TpuroHomerpuueckue (YHKIMU: CHHYC, KOCHHYC, TaHI€HC, KOTaHI€HC, OCHOBHOE
TPUTOHOMETPHUECKOE TOXK/IECTBO. BEKTOPHI M MX MPOEKIINK Ha OCH KOOPJIUHAT, CII0XKEHHE BEKTOPOB.
buonocua: wexanuueckoe [BWKEHUE B JKHMBOM mpupone, auddysus, ocMoc, TEIIooOMEH >KHUBBIX
OpPraHU3MOB, TEIUIOBOE 3arpsA3HEHHE OKpYKaloIleld cpelbl, yTWiIM3alus OMOOpPraHWYeCKOro TOIUIMBA IS
BBIPAOOTKH «TEIUIOBOM» M DJIEKTPOIHEPIUH, MOBEPXHOCTHOE HATSDKEHHE M KaNWULIpHbIE SIBJICHUS B
PUPOJIE, DNIEKTPUUECKUE SBJICHUS B )KUBOW IIPUPOIE.



Xumua: TUCKPETHOE CTPOEHUE BEIIECTBA, CTPOCHUE aTOMOB M MOJIEKYJ, MOJIb BEIIECTBAa, MOJISIPHAS Macca,
MOJIy4YeHHUE HAaHOMATEPHAJIOB, TEIJIOBbIE CBOMCTBA TBEPIBIX TEJ, XKUJIKOCTEH U ra3oB, KUJIKUE KPUCTAJLIbI,
ANEKTPUYECKUE CBOMCTBA METAJJIOB, JJEKTPOJMTHYECKAs AMCCOLMALUS, TalbBaHUKA, AJIEKTPOHHAs
MUKPOCKOIIHS.

T'eozpaghua: BnaxHoCTh BO3lyXa, BETPbl, 0APOMETP, TEPMOMETD.

Texnonozua: npeodbpazoBaHue JBIKEHUI C HCIIOIB30BAHHEM MEXaHU3MOB, YUET CYXOTO M JKUIKOTO TPEHHUS
B TEXHUKE, CTATUYECKUE KOHCTPYKIUU (KPOHIITEIH, peméryaTble KOHCTPYKIIMH), UCIIOJIb30BaHUE 3aKOHOB
COXpAaHEHUSI MEXaHUKM B TEXHHUKE (THPOCKOIN, BOAOMET U JAPYrue), NBUTATENb BHYTPEHHETO CTrOpaHUs,
napoBass TypOuHa, OBITOBOM XOJOMWIBHUK, KOHAWLUOHEp, TEXHOJOTMU IIOJY4YECHUS COBPEMEHHBIX
MaTepuasoB, B TOM YHCJIE HAHOMATEPUAJIOB, U HAHOTEXHOJIOI'MH, JIEKTPOCTaTUUECKasl 3allluTa, 3a3€MJICHHE
AIIEKTPONPUOOPOB, ra30pa3psiAHBIC JTAMITBI, TOTYIPOBOJHUKOBBIE TPHOOPHI, TAIbBAHUKA.

11 KUIIACC

Pa3nen 4. DaekTpoauHaMuKa.

Tema 4. Maznummnoe none.

B3aumozeiicTBue MOCTOSHHBIX MarHUTOB M IPOBOJHUKOB C TOKOM. MaruutHoe nose. Bekrop MarHuTHOM
MHAYKUIuU. [IpyHoun cyneprno3unuy MarHUTHBIX 110J1€H. JINHUA MarHuTHOM MHAYKIVH.

MarautHoe 1noJjie MPOBOAHHMKA C TOKOM (NPSMOro IPOBOJHMKA, KAaTYIIKU U KpPyroBoro BHUTKa). OmbIT
Opcrena.

Cuna Amnepa, €€ HalIpaBJIEHUE U MOLYJIb.

Cuna Jlopenua, e€ HampaBieHUE U MOAYNb. J[BU)KEHUE 3apsyKEHHOW 4acTUIbl B OAHOPOJHOM MarHUTHOM
nosie. Pabota cuiiel Jlopenna.

MaruautHoe nose B Bemectse. GeppoMarHeTuky, napa- 1 IMaMarHeTUKH.

TexHuueckue ycTpoWCTBa M TEXHOJOTMYECKHE IPOLECCHI: IPUMEHEHHE IIOCTOSHHBIX MAarHUTOB,
3JIEKTPOMArHUTOB, TECTEP-MYJIbTUMETD, JIEKTPOABUraTes b SIKOOU, YCKOPUTEIH 3I€MEHTAPHBIX YaCcTHULL.
Hemoncmpayuu.

KapTtuna nuHui MTHIYKIUU MarHuTHOTO T0JIS [T0JIOCOBOTO M MIOJKOBOOOPA3HOIO MOCTOSHHBIX MAarHUTOB.
KapTuHa nuMHMM MarHMTHOM MHIYKIMM IOJIA AJMHHOTO IPSIMOrO IPOBOJHHMKA M 3aMKHYTOI'O KOJIBLIEBOIO
IIPOBOJHMKA, KaTYIIKU C TOKOM.

B3anmopeicTre 1ByX MPOBOAHUKOB C TOKOM.

Cuta Ammiepa.

[Henictue cuibl JIopeHIa Ha HOHBI 3JIEKTPOJIUTA.

HabmroneHne nBukeHHs my4yka 3JeKTPOHOB B MATHUTHOM I10JIE.

[IpuHIMND 1efdCTBUS 3JEKTPOU3ZMEPUTENBHOIO TPUOOpPAa MArHUTOSIEKTPHUUECKON CUCTEMBI.

Yuenuueckuit sxcnepumenm, nabopamopuvie padomoi, nPAKMuUKym.

HccnenoBanyie MarHUTHOTO TIOJISI IOCTOSTHHBIX MarHUTOB.

HccnenoBanue CBOWCTB (peppOMarHeTHKOB.

HccnenoBanue neicTBUS TOCTOSIHHOTO MarHATa HAa PaMKY C TOKOM.

N3mepenne cuitbl Amiepa.

N3ydyeHne 3aBUCUMOCTH CUJIBI AMIIEpa OT CHJIBI TOKA.

Omnpenenenne MarHUTHOM MHYKIIMU HA OCHOBE U3MEPEHUS CUIIbI AMIIEpa.

Tema 5. Dnexmpomazcnumnan UHOYKYUA.

SBnenue snexkTpoMarHUTHOM MHAYKUMU. [loTok BekTopa MaruutHON uMHAYKUMU. DJIC uHAyKIMH. 3aKOH
aNeKTpoMarHuTHOM nHaykiuu dapanes. Buxpesoe anexrpuueckoe nozie. Toxku Dyko.

O/1C nHAYKIMK B IPOBOAHUKE, IBHKYILIEMCS B OTHOPOJAHOM MarHUTHOM IIOJIE.

ITpaBuino Jlenua.



NunyktuBHOCTh. Karynika MHIYKTMBHOCTH B IIEMM MOCTOSHHOTO ToKa. fIBieHue camomHaykuuu. IDJ1C
CaMOMHIYKIUU.

DHeprusi MarHUTHOTO MOJIsl KATYIIKUA C TOKOM.

DJIEKTPOMArHuTHOE MOJIE.

TexHuyeckue ycTpoWcTBa M TEXHOJIOTMYECKHE MPOLECChl: MHAYKIIMOHHAS Ie4Yb, COJICHOM], 3aluTa OT
AJIEKTPHU3ALUU TEJ MPU JBUKEHUHU B MAarHUTHOM T10JI€ 3EeMJIH.

Hemoncmpayuu.

Habmtoienue siBieHus 31eKTPOMarHuTHOM WHIYKIIUH.

Uccnenosanue 3aBucumocty 3/1C MHAYKINUU OT CKOPOCTH U3MEHEHUSI MarHUTHOTO MOTOKA.

[IpaBuiio Jlenna.

[Tanenune MarauTa B aTFOMUHUEBOM (MeHOM) TpyOe.

SIBieHure caMOMHTYKIUH.

Hccnenosanue 3aBucumoctu 3/1C caMOUHIYKIIMKM OT CKOPOCTH U3MEHEHHS CHIIBI TOKA B LIEIH.
Yuenuueckuii sxcnepumenm, nadbopamopnsie padomul, RPAKMUKYM.

UccnenoBanue siBIEeHUS 3J€KTPOMArHUTHOW MHYKIUU.

Omnpenenenne HHAYKIMA BUXPEBOTO MAarHUTHOTO TOJISI.

HccnenoBanue sBIEHUS CAMOUHIYKITHH.

COopka Mo/IeTH 3JIEKTPOMAarHUTHOT'O TeHEepaTopa.

Pa3nen 5. KoJsieGanus u BOJIHBI.

Tema 1. Mexanuueckue Konedanus.

KomnebarenpHast cucrema. CBoOOIHEIE KOJIEOAHUS.

lapmonnueckue konebanusi. Kunemarnueckoe W JUHAMHUYECKOE OIMUCAHUE. DHEPreTHUECKOE OIHMCaHUe
(3aKOH COXpaHEHUs MEXaHUYEeCKOW »HHepruu). BpIBoa JAMHAMHUYECKOTO OINHMCAHHWS TapMOHHYECKHUX
KoJIe0aHUM U3 UX SHEPTeTHUYECKOT0 M KHHEMATHUECKOTO OMUCaHUS.

Amvrmutyaa U (daza xoneOaHuil. CBs3b aMIUTUTYAbl KONEOAHMM HCXOAHON BETUYMHBI C aMIUIMTYAAMH
Kosie0aHul e€ CKOPOCTH U YCKOPEHHUSI.

[lepuon u uacrora kosneOanumii. [lepmon mayibix CBOOOAHBIX KOJEOAHMIT MATEMAaTHYECKOTO MAasTHHKA.
[lepron cBoOOIHBIX KOJ€0aHUM PYKUHHOTO MasiTHUKA.

[TonsTe o 3aryxaromux KoneOaHusX. BoiHykneHHble KkojeOanus. Pesonanc. Pe3zoHaHcHas kpuBasl.
Brnusinue 3aTyxaHusi Ha BUJ PE30HAHCHOM KPUBOM. ABTOKOICOAHMS.

TexHU4YecKne YCTpPOWCTBA M TEXHOJIOTMYECKHE TMPOIIECCHl: METPOHOM, Yachl, Kadelid, MY3bIKaJIbHBIC
UHCTPYMEHTBI, cericMorpad.

Hemoncmpayuu.

3anuch Ko1e0aTeNbHOTO ABMKEHUS.

Hab6mronenre He3aBUCHMOCTH TIEPHO/Ia MAJIBIX KOJIeOaHU rpy3a HA HUTH OT aMIUTUTY/IBI.

WccnenoBanne 3aryxarommx KojeOaHMH W 3aBUCHUMOCTH Iepuojia CBOOOAHBIX KOJNEOAaHWH OT
CONPOTHUBIICHUS.

HccnenoBanne kojeOaHWN Tpy3a Ha MAcCHUBHOW NPYXHMHE C LENbI0 (OPMUPOBAHUS MpeACTaBICHHA 00
UJeATHbHOM MOJIEH MPY>KHHHOTO MasiTHUKA.

3aK0H COXpaHEHUs YHEPTUHU TIPU KOJICOAHUIX Tpy3a Ha MPYKUHE.

HccnenoBanue BBIHYKIEHHBIX KOJICOAHHIA.

Habmonenue pe3onanca.

Yuenuueckuii sxcnepumenm, nabopamopnvie pabomot, RPAKMUKYM.

N3mepenne neproaa cBOOOIHBIX KOJIECOAHUI HUTSHOTO U MPY>KHHHOTO MasiTHUKOB.

N3ydenne 3aKk0HOB JBUKEHUSI TeJIa B X0J1e KOJeOaHui Ha yIIPyroM MmojBece.

N3yueHue NBUKEHUS HUTSITHOTO MasiTHUKA.

[IpeoOpa3zoBanre SHEPTUHN B IPYKUHHOM MasiTHUKE.

HccnenoBanme yObIBaHUS aMILTUTY Bl 3aTYXAOIIUX KOJIEOaHUH.



HccnenoBanue BEIHYKIEHHBIX KOJIEOaHUH.

Tema 2. InexkmpomazHumnule Koebanus.

KoneGarenbubiit koHTyp. CBOOOIHBIE 3JIEKTPOMArHUTHBIE KOJIE€OaHHS B HACATHHOM KoJeOaTeIbHOM
koHType. Popmyna Tomcona. CBs3b aMIIUTYABI 3apsija KOHJECHCATOpAa C aAMIUIMTYAOW CHJIBI TOKa B
KoJ1e0aTeIbHOM KOHTYDE.

3aKOH COXpaHEHUs PHEPTUH B UICATHHOM K0JeOaTeTbHOM KOHTYpE.

3aryxaromue 3JIeKTpOMarHUTHbIE KoeOaHus. BeIHYKICHHBIE JIEKTPOMarHUTHBIE KOJIeOaHHs.

[TepemenHbIil TOK. MOIIHOCTh MEPEMEHHOTO TOKAa. AMIUIMTYAHOE U JCHCTBYIOIIEe 3HAUCHHUE CUJIbI TOKA U
HANPSDKEHUS TIPU pa3InyHON (popMe 3aBUCMOCTH MIEPEMEHHOTO TOKa OT BPEMEHH.

CuHyconJaibHbI NepeMEHHBI TOK. Pe3ucrop, KOHAEHcAaTOp M KaTyllka WHIYKTUBHOCTH B IENH
CHUHYCOMIAJIbHOT'O NIEPEMEHHOI0 TOKa. Pe3oHaHc TOKOB. Pe30HaHC HanpsKeHU.

Wneanvusiii Tpancopmarop. [IpousBoactso, nepenaya u notpediieHue eKTPUIECKON IHEPTHH.
DKOJIOTUYECKHE PUCKH MPHU MPOU3BOJICTBE AIEKTpodHepruu. KynbTypa HCIONBb30BaHUS 3JIEKTPOSHEPTUU B
MTOBCEIHEBHOW KU3HU.

TexHnueckue ycTpoicTBa U TEXHOJIOIMUECKUE MPOLIECCHI: AIEKTPUUYECKUI 3BOHOK, T€HEPATOP NEPEMEHHOIO
TOKa, IMHUU dJIEKTpoIiepeay.

Hemoncmpayuu.

CB00OOIHBIE AIIEKTPOMArHUTHBIE KOJIEOAHMS.

3aBHCHUMOCTh YaCTOTHI CBOOOJHBIX KOJIEOaHUH OT HHIYKTUBHOCTU M €MKOCTH KOHTYpa.

OcunorpaMMbl 3JIEKTPOMarHUTHBIX KOJIEOaHUH.

['eHepaTop He3aTyXawIIUX EKTPOMArHUTHBIX KOJIeOaHUH.

Monenb 31eKTpOMarHUTHOTO TeHepaTopa.

BoiHyX1€HHBIE CHHYCOH/1ATIbHBIE KOJIE0aHusl.

Pesucrop, karyiika HHIYKTUBHOCTU U KOHAEHCATOP B IIEMH MEPEMEHHOTO TOKA.

Pe3onanc npu nocneaoBaTeIbHOM COETUHEHUH PE3UCTOPA, KaTYIIKU HHAYKTUBHOCTH M KOHJEHCATOPA.
YCTpoNCTBO U MPUHLIUIT ACWCTBUS TpaHCcPopMaTopa.

Monenb IMHUY 3JIEKTPOIIepe1adH.

Yuenuueckuii sxcnepumenm, nabopamopnusie pabomul, npaKmuxym.

N3yuenue Tpanchopmaropa.

HccnenoBanne IEPEMEHHOIO TOKAa YEpe3 IOCIEN0BAaTEIbHO COEAVHEHHBIE KOHJEHCATOp, KaTylIKy U
pe3ucrop.

Habumroienne 351eKTpoMarHuTHOro pe3oHaHca.

Hccnenoanue paboThl MICTOYHUKOB CBETA B IIETIH MTEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 31eKmMpOMaAZHUMHbLE 80THBL.

MexaHuueckre BOJIHBI, YCJIOBMSI UX pacnpoctpaHeHus. [lomepeunsle u mpojonbHble BosIHBL. [lepuon,
CKOPOCTbh PAacCHpOCTPaHEHHUs W JJIMHA BOJIHBL. CBOWCTBA MEXAHWYECKUX BOJH: OTpPaK€HUE, MPEIOMIIEHHE,
uHTEepepeHIMs U AUppaKIUs.

3Byk. CxopocTb 3ByKka. [ poMKoCTh 3ByKa. BeicoTa ToHa. TeMOp 3ByKa.

[ITlymoBO€ 3arpsi3HEHUE OKPYKAIOIIEH CPEIBI.

DONEeKTPOMarHUTHbIE BOJHBIL. YCJIOBHSI H3Iy4yeHUS DSJIEKTPOMAarHUTHBIX BOJIH. B3anMHas opueHTanus
BEKTOPOB B AJIEKTPOMAarHuTHOU BOJIHE.

CBolicTBa DJIGKTPOMATHUTHBIX BOJH: OTpPaKEHUE, TPEJIOMIICHHE, TMOJspu3anus, UHTepdepeHus u
T paKus.

[Ikana 31eKTpoMarHUTHBIX BOJH. [IpuMeHeHNe 3IeKTPOMarHUTHBIX BOJIH B TEXHUKE U OBITY.

[IpuHUUNBI paIUOCBSI3U U TeNEBUACHUS. Paguonokanus.

DNEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYXKAIOIIEH CPEIbI.



TexHuueckue yCTpPOWCTBA M IPAKTHUYECKOE IPUMEHEHUE: MYy3bIKaJIbHbIE HMHCTPYMEHTHI, pajap,
paanonpUEMHHNK, TEeleBU30p, aHTeHHA, TenedoH, CBY-neub, yapbTpa3ByKOBas JMAarHOCTUKA B TEXHHUKE U
MEANLIMHE.

Hemoncmpayuu.

OO6pazoBaHue U pacIpOCTpaHEHUE MOMEPEUHBIX U MPOI0JIbHBIX BOJH.

Konebumomeecs Teno Kak HCTOYHHK 3BYKA.

3aBUCUMOCTb JUTMHBI BOJIHBI OT YaCTOThI KOJIEOAHHIA.

Habmroienue oTpaskeHus: U MpeioMICHHS] MEXaHUUECKHUX BOJIH.

Habmonenue unrepdepeHny U AMQpakiiui MEXaHU4eCKUX BOJIH.

AKYCTHYECKHI pe30HaHC.

CBolicTBa yabTpa3ByKa U €ro IpUMEHEHHUE.

Habmroienue cBsi3u TpOMKOCTH 3BYKa U BBICOTHI TOHA C aMIUIUTYAON U 4aCTOTON KoJieOaHMi.

HccnenoBanre CBONCTB AJIEKTPOMATrHUTHBIX BOJIH: OTPaXKCHUE, MPEJOMIICHHUE, MOJSpU3alus, AUPpaKius,
UHTEpEPEHIHS.

Oo6napyxeHrue HHPPAKPACHOTO U YIbTPAPHUOIETOBOTO U3TYICHHIA.

Yuenuueckuii 3xcnepumenm, nadopamopnsie padomul, nPAKMUKYM.

N3yueHnue napameTpoB 3ByKOBOI BOJIHBI.

N3yuenue pacnpocTpaHeHuUs 3BYKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuxa.

[IpssMosIMHENHOE PaCIPOCTPAHEHUE CBETA B OAHOPOAHOM cpene. Jlyu cBera. ToueuHblii HCTOUHUK CBETA.
Otpaxkenue cBera. 3aKoHbI OTpaskeHus cBeta. [locTpoenue nzoOpaxkeHnuit B miockom 3epkaie. Chepuueckue
3epKaa.

[Ipenomnenue cBera. 3akOHBI TMpEIOMIIEHHS CBeTa. AOCOJNIOTHBIM TOKa3aTellb  MPEIOMIICHHUS.
OTHOCUTENBHBIM MOKa3aTesb npenoMieHus. [[oCTOSHCTBO 4acTOThI CBETa U COOTHOILIEHUE JIJIMH BOJIH IIPU
IepexoJie MOHOXPOMATUYECKOIO CBETA Yepe3 IPAHMILY pa3jiena IByX ONTHYECKUX Cpe.

Xon nyueit B mpusme. Jucnepcus ceera. CnoxkHBIN cocTaB Oenoro cBera. LIBer.

[Tonnoe BHyTpeHHEee oTpaxeHue. IIpenenbHbIi yrou oaHOro BHyTPEHHETO OTPaKeHMUS.

Cobupatoiue 1 paccerBaromye JUH3bl. ToHKas nuH3a. POKYCHOE pacCTOSIHME U ONTHYECcKasl cujla TOHKOM
JUH3BL. 3aBUCUMOCTh (DOKYCHOTO pACCTOSHHUS TOHKOM CQEepUyYecKorl JHUH3BI OT €€ TEeOMETpUH H
OTHOCHUTEIILHOTO MTOKAa3aTelis MPEIOMIICHHUS.

dopMyna TOHKOM JIMH3BL. Y BEIUYECHHE, 1aBAEMOE JTUH30M.

Xoa myya, MPOILIEANIEro JUH3Y IOJ MPOU3BOJIBHBIM YITIOM K €€ riaBHOW omntuueckoil ocu. Iloctpoenue
M300paXeHH TOUYKH U OTpe3Ka MPSMOM B COOMPAIONINX U PACCEUBAIOIIUX JTMH3aX U UX CUCTEMax.
OnTuueckue npubdopsl. Pazpemarorias ciocoOHocTh. ['11a3 Kak onTuveckas cucrema.

[Ipenensr TPpUMEHUMOCTH TEOMETPUUYECKON ONTHKH.

Bonnosas ontuka. Untepdepentius ceeta. KorepeHTHbIE HCTOYHUKH. Y CIIOBUSI HAOIIOIEHUS MAKCUMYMOB H
MUHUMYMOB B HHT€P(GEPEHIIMOHHOW KapTHHE OT ABYX KOTE€PEHTHBIX UCTOYHHKOB. [IprMephl KilacCHYeCcKuX
UHTEP(PEPEHIIMOHHBIX CXEM.

Hudpaxus ceera. AudpakiuonHas pemeéTka. YcnoBue HaOM0JEHHUs TJIaBHBIX MAKCUMYMOB IIPU MaJCHUU
MOHOXPOMaTHUYECKOI'0 CBETa Ha AUPPAKIIMOHHYIO PEHIETKY.

[Tonspu3zanus ceera.

TexHuueckue YCTpOWCTBA M TEXHOJOIMUYECKHE IMPOLECChl: OYKH, JIyNa, IepUcKol, QoToanmnapar,
MUKPOCKOII, TPOEKIIMOHHBIM amnmapaT, MNpPOCBETIEHUE ONTHUKH, BOJIOKOHHAs OMNTHKA, IU(paKIUOHHAS
pemeéTKa.

Hemoncmpayuu.

3aKOHBI OTPAXKEHUSI CBETA.

HccenenoBanue nperoMIIeHUs CBETA.

Habmronenne nomHoro BHyTpeHHEro oTpakeHus. MoJienb cBeToBoa.



HccnenoBanne Xx0/1a CBETOBBIX ITYYKOB YE€PE3 IIOCKONAPAIIIENIBHYIO IUIACTUHY U IPU3MY.

HccnenoBanue cBOMCTB N300paykeHUI B JIMH3AX.

Mopnenn MUKpOCKOIa, TEIECKOIIA.

Hab6mronenue naTepdepeHInm CBeTa.

HaOnroneHue 11BEeTOB TOHKUX IUIEHOK.

Habmonenue nudpaknuu ceera.

Wzyuenne qudpakinOHHON PEIIETKH.

HaOnronenue nudpakiimOHHOTO CIIEKTPA.

HaOnronenue nucnepcuu cBera.

Haburonenue nonspusanuu cBera.

[Ipumenenue noyspou10B 15 U3yUEHUSI MEXAaHUYECKUX HAIIPSHKEHUH.

Yuenuueckuit axcnepumenm, nadopamopnisie pabomaul, nPAKMUKyMm.

M3mepenue nokasaress IpeJoMICHUs CTEKIIA.

HccnenoBanue 3aBUCUMOCTH (POKYCHOTO PACCTOSIHHSI OT BEIIECTBA (HA MPUMEPE KUIKUX JIHH3).

N3mepenne poKyCHOTro pacCTOSTHHSI pacCEUBAIOIINX JTUH3.

[Tony4yenne n300paXkeHUs B CUCTEME U3 IIJIOCKOTO 3epKajia U JIMH3BI.

[TonydyeHnue n3o0paxeHus: B CUCTEME U3 JBYX JIMH3.

KoHcTpynpoBanue Teneckonu4eckiux CUCTEM.

Habmonenne nudpaxun, nHTEpPEPEHINN U TTOJISIPU3AINN CBETA.

W3y4eHne noaspu3anuy CBeTa, OTPaKEHHOTO OT IOBEPXHOCTU AUAJIEKTPUKA.

N3yuenue naTephEpeHIINM Ja3epHOro N3IYyYEeHUs Ha IBYX LIEIAX.

Hab6monenue nucniepcum.

HabGmonenue u uccnenoBanne nupakiimoOHHOTO CIIEKTpA.

M3mepeHue UIMHBI CBETOBOM BOJIHBI.

[TonydyeHue cniekTpa U3IydeHHs CBETOAMOAA IPU HOMOIIM U (PAKIIMOHHON peIETKY.

Pa3zngen 6. OcHOBBI crienMAJILHOH TEOPUU OTHOCUTEILHOCTH.

I'panuIIBI IPUMEHNMOCTH KJIACCUYECKON MEXaHUKHU. [10CTynaTel crienMaibHON TEOPUHA OTHOCUTEIIBHOCTH.
[IpocTpancTBeHHO-BpeMeHHOM  uHTepBain. lIpeoOpasoBanus  JlopeHma.  YcinoBue  IPUUMHHOCTH.
OTHOCHTENBHOCTD OJJHOBPEMEHHOCTH. 3aMEUICHUE BPEMEHU U COKPAILLEHUE JUTMHBI.

OHEeprus U UMIYJIbC PEIATUBUCTCKON YaCTHILIBI.

CBs13b Macchl € 3HEPTUEN U UMITYJIBCOM PEISATUBUCTCKOM YaCTHUIIbl. DHEPTHUs OKOSL.

TexHuuyeckue YCTpOHCTBA M TEXHOJOIMYECKHE MPOLECChl: CIYTHUKOBbIE MPUEMHHUKH, YCKOPUTEIH
3apsHKEHHBIX YacTHLI.

Y4yeHnueckuil SKCIIepUMEHT, Ja00opaTOpHbIe padOThI, MPAKTUKYM.

Omnpenenenne UMITyJIbCa U SHEPTHH PENISITUBUCTCKUX YacTull (1o oTorpadusiM TpeKoB 3apsKEHHBIX YaCTHULL
B MarHWTHOM TI0JIE).

Pa3nen 7. KBantoBasi pusuka.

Tema 1. KopnycKynaphno-6011060it oyanusm.

PaBHOBecHOE TEIIOBOE U3IydCHHE (HM3JIy4eHHE aOCONIOTHO YEPHOTO Teia). 3aKOH CMelleHus BuHa.
I'mnoresa [lmanka o KBaHTax.

@OTOHBL. DHEPTHsI U UMITYJIBC (POTOHA.

dotoadpdext. OnbiTol A. I'. CroneroBa. 3akoHbl poTodddexTa. YpaBHeHue DiHITeitHa U1 PoTodddeKTa.
«Kpacnas rpanuma» dpotodrddekra.

JlaBneHue cBeTa (B YaCTHOCTH, JaBJIEHUE CBETa Ha a0COIIOTHO MOTJIOMIAIONTYI0  a0COIIOTHO OTPaXKaroIIyIo
nosepxHocTh). OnbiThl I1. H. JIebenena.

BonnoBeie cBoiictBa wactui. Bommbl ne bpoitna. JnuHa Bonmubl ae bpoiins u pasmepsl oOnactu
JOKaJIM3alluy JIBIXKYyIIeicss vactulbl. KopnyckynspHO-BoHOBOM ayanusm. Judpakius 37€KTpOHOB Ha
KpHUCTaJIax.



Cnenuduka nzmepenuii B Mukpomupe. CooTHoIeHUs1 HeonpenenéunocTei [ eiizendepra.

TexHuueckue YCTPOHWCTBA M TEXHOJOTMYECKHE MPOIECCHl: CHEKTPOMETp, (HOTORIEMEHT, (OTONATUHK,
TYHHEJIbHBIH MUKPOCKOII, COJTHEYHAs OaTapesi, CBETOAUOI.

Hemoncmpayuu.

®dotor(deKT Ha yCTAaHOBKE C ITMHKOBOM TIJIACTHHOM.

HccnenoBanue 3akoHOB BHEMTHETO GoTodddeKTa.

HccnenoBanue 3aBUCUMMOCTH CONIPOTUBIIEHUS IIOJIYIIPOBOJHUKOB OT OCBEILIEHHOCTH.

CBeToauoI.

Conneynas Oarapes.

Yuenuueckuii sxcnepumenm, nabopamopnsie pabomul, npaKmuxKym.

HUccnenoBanue hotopesucropa.

Nzmepenue noctosauHoii [Inanka Ha ocHoBe uccnenoBanus hotodpdexra.

HccnenoBanue 3aBUCUMOCTH CUJIBI TOKA YEPE3 CBETOAUO/T OT HANPSKEHHUSL.

Tema 2. @usuka amoma.

OMNBITHI O UCCIIEZIOBAHUIO CTpOeHUs aToMa. [imaneraprast moaens atoma Pesepdopra.

[Toctrynatel bopa. U3nydenue u nornomienue GOoTOHOB MPH MEPEXOAE aTOMa C OJHOTO YPOBHS YHEPIHH Ha
JIPYTOH.

Bunel ciektpoB. CriekTp ypoBHEH 3HEPIUH aTOMa BOAOPOJA.

CrnoHTaHHOE U BBIHYXKJIEHHOE U3NTyueHue ceera. Jlazep.

TexHuyecKkue ycTpocTBa UM TEXHOJOTHYECKHE MPOIECCHl: CIEKTpalbHBIA aHamu3 (CIEKTPOCKOI), Ja3ep,
KBaHTOBBIM KOMIIBIOTED.

Hemoncmpayuu.

Mopuens onbita Pesepdopra.

Habnronenue nuHelyaThIX CIIEKTPOB.

YCTpOoKCTBO U AEMCTBUE CUETUNKA HOHU3UPYIOIIUX YACTHILI.

Ornpezenenne IIMHbI BOJIHBI JIA3EPHOTO U3IIYyYEHUSI.

Yuenuueckuii sxcnepumenm, nabopamopnisie pabomul, npaKmMuKym.

HabGmronenue muHeyaToro crexkTpa.

HccnenoBanue ciekTpa pa3peskeHHOro aTOMapHOIro BOJIOpOJia U U3MEpeHue oCcToOsTHHOM Punbepra.

Tema 3. Qusuka amomno20 A0pa u 71eMeHMAPHHIX YACHUY,.

Hyxnonnas monens sinpa I'eiizen6epra—Banenko. 3apsy siiapa. MaccoBoe uncio sapa. M3otomnsl.
PaguoaxktuBHOCTE. Anbda-pacnaa. JNeKTPOHHBIN U TO3UTPOHHBIN OeTa-pacnaj. ['amma-u3nydenue.

3aKOH paJMOaKTUBHOIO pacnaaa. PaguoakTuBHBIE H30TONBI B IpHupone. CBONCTBA HMOHU3MPYIOLIETO
U3NydyeHus. BrnusHHEe pagMOaKTUBHOCTH HA JKUBbIe OpraHu3Mbl. EcTecTBeHHBIH (OH U3ITydeHHS.
Ho3umerpusi.

DHeprus CBA3M HYKJIOHOB B sifipe. SnepHblie cuibl. Jle@ekT macchl sapa.

SAnepuble peakuuu. Jlenenue wu cuHTe3 sAAep. SnepHele peaktopsl. IIpoGiremsl  ympaBisiemMoro
TEPMOSIIEPHOTO CUHTE3a. DKOJIOTHYECKUE ACTIEKTHI Pa3BUTHS SIAEPHON YHEPTETHKHU.

MeTo/1bl perucTpalny U UCCIIEOBAHUS 3JIEMEHTAPHBIX YaCTHULL.

DyHIaMeHTAIbHBIE B3auMOJeHCTBUA. bapuonbl, Me30HbI W JjenToHbl. [IpencraBienue o CraHgapTHOMR
Mozenu. KBapk-rimrooHHas MOZIEb alpOHOB.

®usuka 3a npeaenamu CtannapTHoN Mojenu. TEMHast MaTepust U TEMHAs SDHEPIHUsL.

EnunctBO usnyeckoil KapTUHBI MUpA.

TexHuueckne yCcTporcCcTBa M TEXHOJOTMYECKHE MPOLECCHI: JO3UMETP, Kamepa BUiibCOHa, AIepHBIA peakTop,
TEPMOSIIEPHBIN peakTop, aToMHast 60MOa, MarHUTHO-PE30HAHCHAs! TOMOTpagusl.

Yuenuueckuii sxcnepumenm, nadopamopnisie pabomul, npaKmuKym.

HccnenoBanue TpeKoB YacTHI] (110 TOTOBBIM GoTorpadusim).

HccnenoBanue paalnoakTUBHOTO (OHA C UCTIOIb30BAaHUEM JI03UMETPA.



N3ydenue nornouieHus 0eTa-4yacTUl] aTllOMUHHAEM.

Pa3nes 8. DiieMeHTBI AaCTPOHOMHUM M aCTPOPU3UKH.

Oranel pa3BuTUs acTpoHomuHM. IIpukiiagHoe 1 MUPOBO33PEHUYECKOE 3HAUEHUE acCTPOHOMHUU. [IpuMeHnmocTh
3aKOHOB (PUBHKH I OOBSICHEHUS TPUPOIBI KOCMHYECKUX OOHEKTOB.

Metonbl aCTpOHOMHYECKHUX UccienoBaHU. COBpEMEHHbIE ONTHYECKUE TEIECKOIbI, PaAHOTEIECKOIIbI,
BHeaTMoc(epHast aCTPOHOMHS.

Bup 38é3nH0r0 HebGa. Co3Be3nus, spKue 3BE3IbI, MITAHETHI, X BUAUMOE JABIKEHHE.

Conneynas cucrtema.

Connue. Conneunas akTUBHOCTh. McTounuk sHeprun ConHia v 3BE31.

3BE3/bI, UX OCHOBHBIE XapaKTepUCTUKHU. [luarpamMma «CHEKTpPaldbHBIM KIACC — CBETUMOCTBY». 3BE3[BI
[JIAaBHOM  IIOCJIEJIOBATEIBHOCTU. 3aBUCUMOCTb  «Macca — CBETUMOCTbY» Uil  3BE31  TJIaBHOM
MIOCJIEIOBATENbHOCTH. BHyTpeHHee cTpoeHue 3BE34. COBpEMEHHBIE NMPEACTABICHHUS O IMPOUCXOXKIECHUU U
sBotonny CoJiHIA U 3BE3/. DTaIlbl )KU3HU 3BE3L.

Muneunsiii [lyte — nama ['anaktuka. Ilonoxenue u apwxkenune ConHua B ['amaktuke. Tumbl rajakTHk.
Pannoranaktuku u kBazapbl. UEpHbIE ABIPEI B sIPax TAAKTHK.

Bcenennas. Pacmupenne Bceenennoii. 3akon Xa06na. Paz6eranue ramaktuk. Teopus bonbiioro B3psiBa.
PenukToBoe n3inydyeHue.

Macmrabnas ctpykrypa Beenennoit. MeraranakTuka.

Hepewénnpie npo6iieMbl aCTPOHOMUH.

Yuenuueckue navnooenus.

Hab6monenus 3Bé3aHoro Heba HEBOOPYKEHHBIM TJIa30M C HCIOJIb30BAHUEM KOMITBIOTEPHBIX MPUIIOKECHHM
JUTSL OTIpEIeIICHUS TTOJIOKEHHUST HeOEeCHBIX 00BEKTOB Ha KOHKPETHYIO J1aTy: OCHOBHBIE co3Be3usi CeBepHOro
HOJIyLIApUsI U IpKUE 3BE3/BI.

Hab6monenus B Teneckon JIyHbl, I1aHeT, TYMAaHHOCTEH U 3BE3IHBIX CKOIUICHUU.

Du3n4ecKuii MPaAKTUKYM.

CnocoObl u3mMepeHus: (PU3MYECKUX BEJIUYUH C UCIOJB30BAHMEM aHAJIOTOBBIX U IU(POBBIX W3MEPUTEIbHBIX
npuOOpOB M KOMIBIOTEPHBIX JATYMKOBBIX CHUCTEM. AOCOJIOTHBIE U OTHOCHUTEIBHBIE MOTPEIIHOCTH
u3MepeHuil pusndecknx BearunH. O1eHKa ITpaHmIl TOTPEIIHOCTEMN.

[TpoBeneHNe KOCBEHHBIX H3MEpPEHUI, HCCIeIOBaHMNA 3aBUCHUMOCTEH (U3NYECKUX BEIMYUH, HPOBEpPKa
NpPEUIOKEHHBIX TUINOoTe3 (BBIOOp M3 pPabOT, ONMUCAaHHBIX B TEMAaTHUECKUX paszfenax «YUYeHHUYECKHUil
SKCTIIEPUMEHT, TaO0OpaTOPHBIE pa0OThI, TPAKTUKYM).

O06o0maroniee noBTOpeHMe.

OO6oOuieHne U cucTeMaTH3alus COJAEp)KaHUs pas3fenoB Kypca «MexaHuka», «MomekynspHas (Qu3Mka u
TEPMOJAMHAMHUKAY, «DNeKTpoauHaMmuka», «Konebanus u BoIHB, «OCHOBBI CHEUHUATBLHOW TEOPUU
OTHOCUTENILHOCTHY, «KBaHTOBas (hr3uKay, «IIEMEHTHI ACTPOHOMHUU U ACTPOPUIUKIY.

Ponbp ¢u3uku M acTpoHOMHUM B SKOHOMMYECKOM, TEXHOJOTMYECKOW, COLMAIBbHOM M 3THYECKOW cdepax
JIeSITeIbHOCTH 4eJIOBEKa, poiib U MeCTO (PU3MKH M aCTPOHOMHUHM B COBPEMEHHON HayyHOW KapTHHE MUDA,
3HaYeHHWE ONMCATEIIbHOW, CHUCTEeMAaTU3UPYIOIIEeH, OOBACHUTENbHONH UM IMPOrHOCTUYECKOH  (yHKIMIA
¢buznyeckoil Teopun, poib GU3NYECKON Teopur B (POPMHUPOBAHUU MPECTABICHUN O (PU3NUECKONW KapTHUHE
MUpa, MecTOo (U3MYEeCKOW KapTUHBI MHUpa B OOIIEM psAOy COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX
IPEJICTaBICHUN O IPUPOAE.

Me:xnpeamerHbie CBA3H.

Nzyuenue kypca pusuku yriay6n€HHoro ypoBHs B 11 kiacce ocyiecTBisieTcs ¢ y4€TOM COepKaTelbHbIX
MEXIMPEAMETHBIX CBSI3€H C KypcaMHu MaTeMaTUKU, OMOJIOTHH, XUMHH, Teorpaduy U TEXHOJIOTHH.
Mesicnpedmemuvie nOHAMUA, C6A3AHHDIE C U3YUEHUEM MEMOO08 HAYUHO20 NO3ZHAHUA: SIBIICHUE, HAYYHBIN
daxT, rumnores3a, QuU3MUECKas BEIMYMHA, 3aKOH, TEOpHs, HAONIIOJIEHHE, SKCIIEPUMEHT, MOJCIUPOBAHHE,
MoO/J1eJb, U3MEpPEHNE, MOrPEIIHOCTH U3MEPEHUN, U3MEpUTEIbHBIE TPUOOPHI, LHdpoBas 1abopaTopusl.



Mamemamuka: pelieHUe CUCTEMbl ypaBHEHUN. TpuronoMerpuyeckre pyHKIUN: CUHYC, KOCUHYC, TAHT€HC,
KOTaHIT'€HC, OCHOBHOE TPUTOHOMETPHYECKOE TOXKIECTBO. BEKTOpPBHI M MX NPOEKIUH Ha OCHU KOOpAMUHAT,
clio)keHHEe BeKTOpoB. IIpom3BonmHble sneMeHTapHbIX (yHKUuH. [Ipu3Hakum mNOJO0HMS TPEYrONbHUKOB,
ompeeseHue TUIOMAIN TUIOCKUX (Guryp u o0bEéma Tel.

Buonozua: snextpudeckue SBIECHUS B JKUBOW IpUpOAE, KojeOaTesbHblE ABMKEHHS B XKUBOW NPUPOJE,
HKOJIOTMYECKUE PUCKU P NPOU3BOJCTBE AIEKTPOIHEPIUH, JIEKTPOMAarHUTHOE 3arpsi3HEHUE OKpY Karolen
Cpenpl, YIbTPa3BYKOBas IUarHOCTUKA B MEIUIIUHE, ONITUYECKUE SIBICHUS B )KUBOW IPUPOJIE.

Xumun: cTpOCHUE aTOMOB M MOJIEKYJI, KPUCTAJIIMUECKasi CTPYKTYpa TBEPBIX TEJ, MEXaHU3MbI 00pa30BaHUs
KPUCTANINYECKON PeIIETKH, CIEKTPaIbHbIN aHAIU3.

T'eozpaghua: marnuTHBIE TONIOCa 3€MJIM, 3aJISKM MArHUTHBIX PYA, (OTOCHEMKA 3eMHOM IMOBEPXHOCTH,
ceiicmorpad.

Texnonozua: NpUMEHEHHE ITOCTOSIHHBIX MarHUTOB, 3JIEKTPOMAarHUTOB, 3JIEKTPOJBUTaTelNlb SIKOOU, TeHepaTop
INEPEMEHHOT0 TOKa, MHIAYKIMOHHAs Ieuyb, JIMHUM DJIEKTpoIepenad, 3JeKTpOJABUraTeib, paaap,
panuonpuéMHUK, TEIeBH30p, aHTeHHA, Tenedon, CBY-meub, ynapTpa3ByKoBas IUArHOCTUKAa B TEXHHKE,
NPOCKIIMOHHBIN anmapaT, BOJOKOHHAs ONTHKA, CONHEYHas Oarapes, CIIyTHUKOBbIE MPUEMHMKH, sIEpHas
SHEpreTuKa 1 3KOJIOTHYECKUE acleKThl €€ pa3BUTHS.

[NTAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA I[IPOIPAMMLBI [10 ©®U3UKE HA VYPOBHE
CPEJJHEI'O OBLIEI'O OBPA3OBAHUAJINMYHOCTHBIE PE3VJIbTATDI

JIMYHOCTHBIE PE3YJIBTATbBI

JInyHOCTHBIE pe3yJbTaThl OCBOCHUs y4ueOHOTO mpenMera «Du3uka» IOHKHBI OTpakaTh TOTOBHOCTh H
CIOCOOHOCTh OOYYAIOIMIMXCS PYKOBOJCTBOBATHCS C(HOPMHUPOBAHHOW BHYTPEHHEH MO3MIIMEH JIMYHOCTH,
CHUCTEMOW IIEHHOCTHBIX OPHCHTAIM{, IO3UTUBHBIX BHYTPCHHUX YOCKICHUH, COOTBETCTBYIOILIMX
TPAJUIIMOHHBIM IICHHOCTSIM POCCHICKOTO OOINECTBAa, pACIIMPEHUE JKU3HEHHOT'O OINbITA W  OIbITA
ACATCIIBHOCTH B IPOLCCCC pCain3aliliii OCHOBHBIX HaHpaBJ’IeHI/Iﬁ BOCIIMTATEILHOU ACATCIIbHOCTH, B TOM
YHCIIC B YaCTH:

rpaKIaHCKOr0 BOCIMTAHUS:

. c(hOpPMHUPOBAHHOCTh TPAKIAHCKOW MO3UIIMKA O0YUYaIOIIEroCcs] KaK aKTUBHOTO W OTBETCTBEHHOT'O WICHA
pOCCUICKOro 00IIIeCcTBa;

L4 MPUHATHC TPAAUIIUOHHBIX O6H.IC“ICJ'IOBC‘ICCKI/IX TYMaHUCTUYCCKUX U JCMOKPAaTUUICCKUX HCHHOCTCﬁ;

L TOTOBHOCTb BECTU COBMCCTHYIO JCATCIBHOCTb B MHTCPECAX I'PAKIAHCKOTO O6HICCTBa, Y4aCTBOBAaTh B
CaMOYIIPpaBJICHUU B O6pa30BaTeHLHOﬁ OopraHu3anuvu,

L YMCHUEC B3aHMOHeﬁCTBOBaTB C COIMAJIBHBIMH HWHCTUTYTaMU B COOTBCTCTBHU C HX q)yHKIlI/ISIMI/I u
Ha3HA4YCHUEM,

L4 TOTOBHOCTB K FYMaHHTapHOP’I n BOJ'IOHTépCKOI\;I ACATCIBbHOCTH.

MATPUOTUHYECCKOI'O BOCIUTAHUSA:

L4 C(I)OpMI/IpOBaHHOCTB pOCCHﬁCKOﬁ Fan(HaHCKOﬁ HICHTHUYHOCTH, IATPUOTU3MA,

L HEHHOCTHOC OTHOIICHHUEC K TOCYAJAapCTBCHHBIM CHMBOJIaM, IJOCTHIKCHHAM pOCCHﬁCKHX y‘IéHBIX B

obnactu pU3MKU U TEXHUKE.

JyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS

° c(hOpMHUPOBAHHOCTh HPABCTBEHHOTO CO3HAHUS, ITUYECKOTO MTOBEACHHS,;

° CIIOCOOHOCTh OIICHMBATh CHUTYAallMI0 W TPHUHUMATh OCO3HAHHBIC pEIICHUs, OPUEHTHUPYICh Ha
MOpaTbHO-HPABCTBEHHBIE HOPMBI U IICHHOCTH, B TOM YHUCJIE B JESITEILHOCTH YUEHOTO;

° OCO3HaHHWE JIMYHOTO BKJIAJa B IOCTPOEHUE YCTOMUMBOTO OYAYIIETO.

3CTETHYECKOr0 BOCIIMTAHUA:



o ACTETUYECKOE OTHOIICHUE K MHUPY, BKIIIOYasl 3CTETUKY HAYYHOTO TBOPYECTBA, MPUCYIIETO (PU3NIECKOM
HayKe.

TPYAOBOI0 BOCIIUTAHMSA:

o UHTEpEC K pa3IMyHbIM cepaM NpodecCHOHATBHONW AEATENbHOCTH, B TOM 4YMCJE CBA3aHHBIM C
$U3UKOM M TEXHUKOHW, YMEHHE COBEpIIATh OCO3HAHHBIA BBHIOOP Oyaymied mpodeccuu W peann30BHIBATH
COOCTBEHHBIE )KMU3HECHHBIC TUIaHBL;

o TOTOBHOCTH M CIIOCOOHOCTh K 00pa30BaHUIO U CAMOOOPA30BaHMIO B 00JIACTH (PU3UKU HA MPOTSHKEHUU
BCEU KU3HMU.

IK0JIOTHYECKOr0 BOCIIMTAHUS:

. c(OPMHUPOBAHHOCTh 3KOJOTUYECKOW KYJIBTYPHI, OCO3HAHUE TI00ATBHOIO XapaKTepa SKOJOTHYECCKHX
npo0Jem;

. IUIAHUPOBAHUE W OCYIIECTBICHUE JECUCTBUM B OKPYKAIOLIEH CpENEe Ha OCHOBE 3HAHUS LENei
YCTOHYMBOTO Pa3BUTHUS YEJIOBEUECTBA;

. pacUIMpPEHHE OTbITA JACATEIHLHOCTH 3KOJIOTMUECKOW HAIPaBICHHOCTH Ha OCHOBE MMEIOIIMXCS 3HAHUU
1o Gpu3HKe.

HEHHOCTH HAYYHOI'0 MO3HAHUS:

o c(OpPMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS

¢$uznyecKoil HayKu;
o OCO3HAaHWE LEHHOCTH HAay4yHOH JEATEIbHOCTH, TOTOBHOCTh B TpOLIECCE H3Yy4YCHUS (UIUKH
OCYIIECTBIISITh MPOCKTHYIO U UCCIIEOBATEIBCKYIO JeSITEIbHOCTh HHANBUYAIBHO U B TPYIIIIE.

METAINPEIMETHBIE PE3YJIbTATHI

ITo3HaBaTeabHbIE YHUBEPCAJBHBIC y'leﬁﬂble JeHCTBUS
ba3oBble JJornveckue a1ecTBUSA:

. CaMOCTOSITEIILHO (POPMYITUPOBATEH U AKTYATH3UPOBAThH IPOOIIEMY, pacCMaTPUBATh €€ BCECTOPOHHE;

. ONPEACIIATh HENU JEATeIIbHOCTH, 33/1aBaTh MapaMeTPhl U KPUTEPUH UX TOCTHKCHUS,

° BBISIBJISITH 3aKOHOMEPHOCTH U MPOTHBOPEUHUS B PACCMATPUBAEMBIX (PU3UUECKUX SBIICHUSX;

° pa3zpabaThiBaTh IUTAH pEIHICHHUs TPOOJIeMbl C y4€TOM aHalnM3a HMMEIOMIMXCS MAaTepHalbHBIX H
HEMAaTEPHUAIbHBIX PECYPCOB;

° BHOCUTb KOPPEKTHUBBI B JIESITEIBHOCTb, OLICHUBATH COOTBETCTBUE PE3YJIBTATOB LENSAM, OLICHUBATH
PUCKH MOCIECTBUI AEATETbHOCTH;

° KOOPJIUHHUPOBAThH M BBIMOIHATH PabOTy B YCIOBHSX PEabHOTO, BUPTYaIbHOTO U KOMOMHHPOBAHHOTO
B3aUMOJCHCTBUS;

° pa3BUBaTh KPEaTUBHOE MBIIIICHUE MPU PEIICHUH KU3HEHHBIX TPOOIIEeM.

ba3zoBble uccienoBare/bCKue AeCTBUS:

° BJIQJICTh HAYYHON TEPMHUHOJIOTUEH, KIIFOUEBBIMU MMOHATUSIMHU U METOJIaMU (DU3UIECKON HAYKH;

° BIIa/IETh HAaBBIKAMHU Y4YEOHO-UCCIIEOBATEIbCKON U TMPOEKTHON NEeATENbHOCTH B 001acTu (U3UKH,

CIIOCOOHOCTBIO M TOTOBHOCTBIO K CaMOCTOSITEIIBHOMY ITOMCKY METOJOB DCIICHHS 3aiad (H3MIECKOTO
COZIepIKaHMsI, TPUMEHEHHUIO Pa3InYHBIX METOIOB MO3HAHUS,

o BJIAJICTh BHJIAMHU JICATCIBHOCTH T10 MOJYICHUIO HOBOTO 3HAHHUSI, €r0 HHTEPIIPETALNH, TPE0OPa30BAHHUIO
¥ NPUMEHEHHIO B PA3IMYHBIX YYEOHBIX CUTyalMsX, B TOM YHCIIE MPU CO3/JaHHH YYEOHBIX MPOCKTOB B
obnact pu3MKw;

o BBISIBJSITh TIPUYMHHO-CIICJICTBEHHBIC CBSI3M M aKTYyaJH3HpPOBaTh 3aJady, BBIIBUTATh THIOTE3y &
pelIeHus, HaXOJWTh AapryMEHTHl Ui JIOKAa3aTelIbCTBA CBOMX YTBEP)KICHUH, 3aJaBaTh MapaMeTpbl W
KPHUTEPUH PEILICHNUS;



L4 AHAJIM3UPOBATL IIOJYUCHHBIC B XOAC PCIICHHUA 3aJadu PE3YyJIbTaTbl, KPUTHUYCCKHU OLCHUBATH HX
JOCTOBCPHOCTD, IPOTHO3UPOBATHE U3BMCHCHHUEC B HOBBIX YCIIOBHUSX;

o CTaBUTH U (HOPMYIHPOBATH COOCTBEHHBIE 3a/1a4M B 00pa30BaTEIbHON JEATEIILHOCTH, B TOM YHCJIE MPH
W3y4eHUHU (HU3UKH;

o JlaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLICHUBATh IPUOOPETEHHBIH OIBIT;

. YMETh MIEPEHOCUTD 3HAHUS 110 (PU3HUKE B MPAKTHUYECKYIO 00JIaCTh )KU3HEICATEIbHOCTH;

. yYMETh HHTEIPUPOBATh 3HAHUS M3 Pa3HBIX NMPEIMETHBIX 001acTel;

o BBIIBUTaTh HOBBIE UJIEU, IIPEUIaraTb OPUTMHAIBHBIE MTOAXOAbl U PELICHHUS;

o CTaBUTb IPOOJIEMBI U 33J]auyl, JOMYCKAIOIUE aJbTEPHATUBHBIE PELICHUS.

Pabora ¢ unopmanmeii:

o BJAJIeTh HaBbIKAMHU IOJy4YeHUs HHGOpMALMM (PU3UUECKOTrO COAEP)KAaHUS U3 HMCTOUYHMKOB Pa3HBIX

TUIIOB, CAMOCTOSITEIILHO OCYIIECTBIIATh MOWCK, aHAIIN3, CHCTEMAaTU3alMI0 U MHTEPIPETAlUi0 HH(POpMAIUU
pa3INYHBIX BUAOB U (POPM NPEICTABICHHUS;

o OIICHUBATH JJOCTOBEPHOCTH HH(OPMAIIHH;

o UCIOJIb30BaTh CPEICTBA HMH(POPMAIIMOHHBIX M KOMMYHHUKAIMOHHBIX TEXHOJOTHH B pEIICHUU
KOTHUTHUBHBIX, KOMMYHUKATUBHBIX M OPTaHHU3AIMOHHBIX 33/1a4 C COOJIOICHUEM TPeOOBaHUI IPrOHOMUKH,
TEXHUKA O€30IaCHOCTH, THTUCHBI, PECYpCOCOCPEKEHHUs, TMPAaBOBBIX M 3TUYCCKHX HOPM, HOPM
nH(pOpMaIMOHHOM 0€301MaCHOCTH;

o CO3llaBaTh TEKCThl (U3UYECKOTO COJCPKAaHUS B pa3iuyHbIX (opMarax c yd4éToM Ha3HAYCHUS
uH(GOPMAIIUH U IIETICBOU ayIUTOPUH, BEIOUPAsi ONTUMAIBHYIO ()OPMY MPEACTABIICHUS U BU3YAIU3AIIHH.
KoMMyHUKaTHBHBIE YHHBePCATbHbIE YUeOHbIE 1eHCTBHUS:

. OCYILLIECTBIIATH OOLIEHHE HA YPOKaX (PU3UKU U BO BHE-YPOUHOU JESATEIbHOCTH;

. pacro3HaBaTh MPEAIOCHUIKNA KOH(DIMKTHBIX CUTYallMi U CMATYaTh KOHMIUKTHI;

. Pa3BEPHYTO U JIOTUYHO U3JIaraTh CBOK TOUYKY 3PEHHUS C UCIIOJIb30BAHUEM S3BIKOBBIX CPEJICTB;

. [IOHUMATh U UCIOJIb30BaTh MPEUMYIIECTBA KOMAH/IHON U HHIUBUAYAIbHON pabOThI;

. BBIOMPATh TEMATHKY M METO/bI COBMECTHBIX JACHCTBUH € YIETOM OOIIMX MHTEPECOB U BO3MOXKHOCTEH

Ka)KIO0T0 4JieHa KOJIJIEKTHBA;
. MPUHUMATH IEIM COBMECTHOM NEsITeIhHOCTH, OPTaHU30BBIBaTh U KOOPAWHUPOBATH JCUCTBUS IO €&
JOCTH)KEHUIO: COCTABIATH IJIaH ACUCTBUM, pacnpenensTh poiau ¢ y4ETOM MHEHHH y4aCTHHKOB, 00CYXIaTb
pe3ysbTaThl COBMECTHOM paboTHI;

. OLICHMBATh KAauyeCTBO CBOETO BKJIaJa W KAXKIOTO YYaCTHMKA KOMAHIbI B OOIIMHA pe3ynbTar IIo
pa3paboTaHHBIM KPUTEPUSM;

o mpejaraTh HOBbIE MPOEKTHI, OLIEHUBATh WU C MO3UIIUKA HOBU3HBI, OPUTUHAIHHOCTH, MPAKTUIECKON
3HAYNMOCTH;

o OCYILLIECTBIATh IO3UTUBHOE CTPATETMUECKOE IIOBEJICHHE B pPAa3JIMYHbIX CHUTYallUsX, MPOSBIATH
TBOPYECTBO U BOOOpakeHHe, ObITh MHUIIUATUBHBIM.

Pery1siTuBHBIE yHHBepcadbHble yueOHbIE AeiicTBUSA

Camoopranmn3anus:

o CaMOCTOSITENTbHO OCYLIECTBIIATH MO3HABATENIbHYIO JEATEIbHOCTh B 001acTU (U3UKH U aCTPOHOMUH,
BBISBJISITH MPOOJIEMBI, CTABUTh U (HOPMYIUPOBATH COOCTBEHHBIE 3a/1a4H;

. CaMOCTOSITEJIbHO COCTaBJIATh IUIAH PEIICHUs PACUETHBIX U KAYECTBEHHBIX 3a]1a4, IUIAH BBITOJIHEHUS
NPaKTUYECKOH paboThI C yYETOM UMEIOLINXCS PECYPCOB, COOCTBEHHBIX BO3MOYKHOCTEH U MPEATNOUTEHHIA;

o JlaBaTh OLIEHKY HOBBIM CUTYaIUsIM;

o paciupsaTh paMKHi y4eOHOTro NMpeAMETa Ha OCHOBE JIMYHBIX MPEATIOYTEHUN;

. JieNlaTh OCO3HAHHBIN BHIOOD, apryMEHTHPOBATh €ro, OpaTh Ha ce0s OTBETCTBEHHOCTH 3a PELICHHUE;

o OLIEHUBATh MPUOOPETEHHBIN OIIBIT;



o CIOCOOCTBOBATh (POPMHUPOBAHUIO U TPOSIBICHUIO 3PYIUIMU B 0071acTH (PU3UKHU, IIOCTOSHHO MOBHIIIATH
CBOM 00pa3oBaTeNbHBIN U KYJIBTYPHBIA YPOBCHD.

CaMOKOHTPOJIb, IMOLHMOHAJIBLHBIN HHTELIEKT:

J 7aBaTh OLICHKY HOBBIM CHUTYAIMsSM, BHOCHTh KOPPEKTHBEI B JICSATEIBHOCTh, OIICHUBATH COOTBETCTBHUE
pe3yabTATOB LETSIM;

. BJIaJIETh HAaBBbIKAMU TI103HABATEIbHOW pe(IeKCMH KaK OCO3HAHUS COBEpUIaeMbIX JACUCTBUN U
MBICIIUTENBHBIX IPOLIECCOB, UX PE3YJIbTaTOB U OCHOBAHU;

. UCIOJIb30BaTh MPUEMBI peJIeKCUU ISl OLIEHKH CUTYyallud, BbIOOpa BEPHOIO PEIICHUS;

. YMETh OLIEHUBATh PUCKH U CBOEBPEMEHHO ITPUHUMATh PEIICHUS 0 UX CHUKEHUIO;

. IIPUHUMATh MOTUBBI U apryMEHTBI APYTUX IIPU aHAIU3€ PE3YJIbTATOB JI€ATEIbHOCTH;

. NPUHUMATD ce0s, TOHUMAst CBOM HEAOCTATKH U JIOCTOMHCTBA;

. IIPUHUMATh MOTHUBBI U apIYMEHTBI IPYTHX IIPHU aHAINU3€E PE3YNIbTAaTOB AEATEIbHOCTH;

o MPU3HABATH CBOE MPABO U MPABO JPYTrUX HA OLIMOKH.

B mporecce qOCTHKEHUS TMYHOCTHBIX PE3YJIbTATOB OCBOSHHSI IPOTPaMMBbl IO (PU3HKE I YPOBHS CPETHETO
o0uiero o6pa3oBanus y 00y4yaroUMXcs COBEPILIEHCTBYETCS SMOLMOHANBHBIN UHTEIUIEKT, MPEANOIaratonimii
c(hOpMUPOBAHHOCTH:

o CaMOCO3HAHUS, BKIIIOYAIOLIETO CIIOCOOHOCTh MOHHMMATh CBOE SMOIMOHAIBHOE COCTOSHUE, BHJIETh
HAIpPaBIICHUS Pa3BUTHS COOCTBEHHON IMOLIMOHAIBLHOU chephl, ObITH YBEPEHHBIM B ce0€;

o CaMOpEryJIUPOBaHUs, BKIIOYAIOIIET0 CAMOKOHTPOJIb, YMEHHE MPUHUMATh OTBETCTBEHHOCTH 3a CBOE
MOBEJICHHE, CIIOCOOHOCTh aJlallTHPOBATHCS K AMOIMOHAIBHBIM U3MEHEHUSM W TPOSIBIISATH THOKOCTH, OBITH
OTKPBITHIM HOBOMY;;

o BHYTpEHHEH MOTHBAIIMM, BKJIIOYAIONICH CTpPEMJICHHE K TOCTHKEHHIO IEIU U YCHeXy, ONTUMHU3M,
MHUIMATUBHOCTh, YMEHUE JIEHCTBOBATh, UCXO/IS U3 CBOMX BO3MOXKHOCTEH;

. HMIIATUH, BKIIFOYAIOIIEH CITOCOOHOCTh TOHUMATh YMOIMOHAIBHOE COCTOSIHUE IPYTUX, YUYUTHIBATH €TI0
IIPU OCYIIECTBIIEHUHU OOIIEHUSI, CIOCOOHOCTh K COUYBCTBHIO U COIIEPEKUBAHUIO;

. COLIMAJIbHBIX HaBBIKOB, BKJIIOYAIOIIUX CIHOCOOHOCTH BBICTPAMBAaTh OTHOLIEHMSI C JPYTUMH JIIOJbMH,
3a00TUTbHCS, IPOSBIATH HHTEPEC U pa3peiiaTh KOHPIUKTHI.

[NPEAMETHBIE PE3VJIbTATDBI

K xonmy oOyuenust B 10 knacce mpeIMeTHblE pe3yiabTaTbl Ha YIIIyOJEHHOM YpPOBHE JOJDKHBI OTPakaTh
c(OPMHPOBAHHOCTh y O0YHAIOIUXCSA YMEHUI:

. MOHUMaTh pPOJIb (PU3UKKM B SKOHOMUYECKOH, TEXHOJOIMYECKOM, HKOJOTHYECKOM, COIMAIbHOMH U
THUYECKON chepax AesTeSIbHOCTU YEJI0BEKa, POJIb U MECTO (PM3UKHU B COBPEMEHHON Hay4YHOI KapTUHE MUpa,
3HAUEHUE OIUCATENbHOM, CHUCTEeMATU3UPYIOIIEeH, OOBSCHUTENBHOM W MPOrHOCTHYECKONM (QYHKIUH
($u3nyecKoil Teopun — MEXaHUKU, MOJIEKYJIIPHOW (PU3UKU U TEPMOJMHAMUKH, POJIb (PU3NYECKONW TEOpUU B
(GbopMHpOBAaHUY MpEACTaBIECHUN 0 PU3NUECKON KapTHUHE MHPA;

o pa3nuyaTh YCIOBUS TNPUMEHUMOCTH MoJeleld (QU3MYEeCKUX Tel U MpOLEcCOB  (SBICHUIN):
UHepIHalibHas cucTeMa OTcuéra, aOCOMIOTHO TBEPAOE Teno, MaTepHalibHas TOYKAa, PABHOYCKOPEHHOE
JIBIDKEHUE, CBOOOJHOE TaJieHHe, aOCONIOTHO ympyras aedopMariusi, abCOMIOTHO yIpyroe M abCONIIOTHO
HEYIIPYroe CTOJKHOBEHUS, MOJENH Ta3a, )KUJIKOCTH U TBEPIOTO (KPUCTAIIIMYECKOI0) Teja, WAeallbHbIN ra3,
TOUYEYHBIN 3apsij, OTHOPOAHOE IJIEKTPUUECKOE TOJIE;

. pasznuyaTh ycIoBus (TPaHUIIBI, 00JIACTH) MPUMEHUMOCTH (PU3UYECKUX 3aKOHOB, TOHUMATh BCEOOITHI
xapakTep QyHIaMEHTAIbHBIX 3aKOHOB M OTPAHUYEHHOCTh MCIIOJIb30BAaHMS YACTHBIX 3aKOHOB,;

o aHAJIM3UPOBATh U OOBSACHATH MEXAHUYECKHE MPOLECCHl U SBJICHMUS, UCIOJIb3YSl OCHOBHBIE TIOJIOKEHUS
U 3aKOHbl MEXaHUKU (OTHOCHTEIBHOCTb MEXAaHHYECKOTOo  JBIKEHHUS, (OpMynabl  KHHEMAaTUKU



PaBHOYCKOPEHHOT'O JABM)XEHUS, ITpeoOpa3oBanus ["anumes s CKOpOCTH U NepeMenieHus, 3akoHbl HpioToHa,
NPUHIUI OTHOCUTENLHOCTH ['anumesi, 3aKOH BCEMUPHOIO TATOTEHUS, 3aKOHBI COXPAHEHUS] UMIYJbCa U
MEXaHHYECKON SHEPTUH, CBSI3b Pa0OTHI CUJIBI C M3MCHEHHEM MEXaHMUYECKOH SHEPruu, YCIOBUS PaBHOBECHS
TBEPAOrO Tena), MPU 3TOM HCIOJIb30BaTh MAaTEMaTHYECKOE BBIPAXEHUE 3aKOHOB, YKa3bIBaTh YCJIOBHS
NPUMEHUMOCTH (PU3UYECKUX 3aKOHOB: MpeoOpa3oBaHuii ['anuies, BTOporo u Tperbero 3akoHoB HpioTOHA,
3aKOHOB COXPaHEHUsI UMITYJIbCa 1 MEXaHMUECKOU SHEPIHH, 3aKOHA BCEMUPHOTO TATOTCHHUS;

. aHAJIM3UPOBATh U OOBICHATH TEIIOBBIE MTPOLIECCHI U SIBJIICHUS, UCIIONB3YSl OCHOBHBIE nojoxeHuss MKT
U 3aKOHBI MOJICKYJISPHOW (U3MKH W TEPMOJIWHAMHUKU (CBSI3b NaBICHHUS HJCAIBHOTO raza Co CpeaHel
KMHETHYECKOM JHEprued TEeIJIOBOTO JBMIXKEHUS M KOHIICHTPALMEel €ero MOJEKYJ, CBs3b TeMIepaTyphbl
BEILIECTBA CO CPEAHEH KUHETUYECKOM SHEpPrueil TEIUIOBOTO JBW)KEHHS €ro 4YacTUl, CBS3b JABJICHUSA
UJCANBHOIO Ta3a ¢ KOHIEHTPALMEl MOJIEKYJ U €ro TeMIlepaTypol, ypaBHeHue MeHaeneeBa—Kianeiipona,
NEPBbI 3aKOH TEPMOJMHAMUKH, 3aKOH COXPAHEHUS SHEPruu B TEIUIOBBIX IIPOIIECCaX), MPU ITOM
UCIIOJIb30BaTh MaTeMaTHYECKOE BBIPAKEHUE 3aKOHOB, YKa3bIBaTh YCJIOBHS MPUMEHHUMOCTH YpaBHEHUS
MenneneeBa—Kianeitpona;

o AQHAIM3UPOBATh U OOBSICHATH SJICKTPUUYECKUE SIBJICHUS, UCIOJIb3Ys] OCHOBHBIC MOJIOXKEHUS M 3aKOHBI
JNEKTPOAMHAMUKHN (3aKOH COXPaHEHHUs DSJIEKTPUYECKOro 3apsiia, 3akoH KynoHa, MNOTEHIUMAIBHOCTD
3JIEKTPOCTATHYECKOTO MOJIsl, TPUHIMUI CYNEPIO3ULIMH 3JIEKTPUUECKUX I0JEH, MPU 3TOM YyKa3bIBas YCIOBHS
IpUMEHUMOCTH 3akoHa KysoHa, a Taxke MpakTUYECKU Ba)KHbIE COOTHOILIEHMS: 3aKOHbI OMa JUIsl yyacTka
LNy U JJI1 3aMKHYTOH 3JIeKTpUYecKol 1emnu, 3akoH [xoymns—Jlenna, npasuna Kupxroda, 3akonsr @apanes
JUTSL SJICKTPOIIH3a);

. OIMMCHIBATh (PU3NYCCKUE MPOIECCHl W SBICHUS, WCIOJB3Yys BEIMYMHBI: IEPEMEIICHUE, CKOPOCTh,
YCKOPEHHE, UMIIYJIbC Te€Jda W CHCTEMbl TeJ, CHJIa, MOMEHT CHJIbl, JABJEHUE, MOTEHUUAJIbHAs SHEprus,
KWHETHYECKasi SHEpPIus, MEXaHW4yecKas JHeprus, padoTa CUibl, HEHTPOCTPEMHUTEIHHOE YCKOpPEHHE, CHja
TSKECTH, CUJIa YIPYTOCTH, CHJIa TPEHUS, MOIIHOCTb, SHEPIus B3aUMOJEUCTBUA Tena ¢ 3eMi€i BOMU3U e
MOBEPXHOCTH, IHEPIHsl YINPyroi nedopMaluu MpyKUHbI, KOJIMYECTBO TEIJIOTHI, a0COMIOTHAs TeMIeparypa
Tena, paboTa B TEPMOJUHAMUKE, BHYTPEHHSIS SHEPTUS HI€aTbHOI0 OJHOATOMHOTIO ra3a, paboTa uaeaabHOro
ra3a, OTHOCUTEINIbHAs BIaXHOCTh Bo3ayxa, KIIJl maeanpHOro TEmioBOro ABUIaTeNs; JIEKTPUUYECKOE TOJIE,
HANPsDKEHHOCTD AJIEKTPUYECKOTO OIS, HAPSKEHHOCTH MOJISI TOUEYHOT'O 3apsijia WIK 3apsHKEHHOTo 11apa B
BaKyyME€ M B JUDJIEKTPUKE, MOTEHLMAT JJIEKTPOCTaTUYECKOTrO TOJs, PAa3sHOCTh IOTEHIIMAJIOB,
3JIEKTPOJBMKYIAsl CUia, CHJIa TOKA, HANpSKEHUWE, MOIIHOCTh TOKA, 3JEKTpUYEcKas E€MKOCTh IUIOCKOTO
KOHJIEHCATOpa, COMPOTUBJICHUE YYacTKa LENU C IOCIENO0BATEIbHBIM M MapaUIEIbHBIM COEIUHEHUEM
PE3UCTOPOB, SHEPTUS AEKTPUUYECKOTO T0JIsI KOHJIEHCATOPa;

. OOBSICHATH OCOOCHHOCTH MPOTEKaHUs (DU3MUECKUX SIBICHHI: MEXaHHYEeCKOe IBUKEHHE, TEIJIOBOE
JBUKEHHE YacTHIl BEIIECTBA, TEIJIOBOE paBHOBeCHE, OpPOYHOBCKOE JBMKeHUe, nuddysus, ucrnapeHue,
KUIIEHUE U KOHACHCAIMs, TUIaBICHUE U KPUCTAILIM3Als, HAlIPAaBIEHHOCTh TEIJIONEPENayuu, JIEKTPU3aLs
T€J1, S3KBUMOTEHIIMAJIbHOCTh TOBEPXHOCTH 3aPSKEHHOTO IIPOBOIHUKA;

. MIPOBOANTH UCCIIEIOBAHUE 3aBUCUMOCTU OJHON (PU3UYECKON BEIMYMHBI OT APYroil C UCIOJIb30BaHUEM
OpSIMBIX U3MEpPEHUM, MPH STOM KOHCTPYHPOBATh YCTAaHOBKY, (PUKCHPOBATH Pe3yJibTaThl IMOITYYEHHOM
3aBUCUMOCTH (PU3NUYECKHX BEIMYHMH B BHAC TPaPUKOB C yu€TOM aOCONIOTHBIX MOTPEIIHOCTEH M3MEpEHUH,
JIeJIaTh BBIBOJIBI 10 pe3yJIbTaTaM UCCIIEJOBAHMUS;

. MPOBOJIUTh KOCBEHHBIE U3MEpPEHUs (PU3NUECKUX BEIWYWH, IPU ITOM BBIOMPATh ONTHMAIBHBIA METOJ]
W3MEPEHHsI, OIIEHUBATh a0COFOTHBIE M OTHOCUTEHHBIC TTOTPEUTHOCTH MPSMBIX M KOCBEHHBIX U3MEPCHU;

. MMPOBOJIUTH OTBITHI MO MPOBEPKE MPEITOKEHHOW THIOTE3BI: IJIAaHUPOBATh JKCIIEPUMEHT, COOMpaTh
SKCHEPUMEHTAIbHYIO YCTaHOBKY, aHAJM3UPOBATH MOJYYEHHbIE PE3YyNbTaThl U JI€NaTh BBIBOJ O CTaTyce
MPEIJI0KEHHOU TUTIOTE3HI;

. coOnrofaTh TpaBuiia 0e30MacHOTO Tpyda TpPH TPOBEACHHH HCCIEAOBAHUNM B paMKax y4eOHOTO
IKCIIEPUMEHTA, IPAKTHUKYMa U Y4eOHO-HCCIEI0BATEIbCKON U IPOEKTHOM AESITENFHOCTH C HCIIOIh30BAaHHEM
U3MEPUTENIbHBIX YCTPOUCTB U J1a0OpaTOPHOTO 000PYIOBAHMUS;



. pemiath pacdy€THBIE 3aJa4d C SBHO 3a/JIaHHOM W HESBHO 3aJaHHON (DU3MYECKONH MOJAENbIo: Ha
OCHOBAaHWHM aHaIM3a YyCIOBUA OOOCHOBBIBATH BBHIOOp (DM3WYECKON MOMENH, OTBEYANOIICH TpeOOBaHUSIM
3aJaud, MPUMEHATh (QOPMYJbl, 3aKOHBI, 3aKOHOMEPHOCTH U TOCTYJaThl (PU3MYECKUX TEOpUil mpu
MCII0JIb30BAaHUU MaTEMATUUECKUX METOJIOB PEIICHHUS 3a/1a4, IPOBOJUTH PacYEThl HA OCHOBAHUM MUMEIOLUXCS
JAHHBIX, AHAJIM3UPOBATh pE3YJIbTaThl M KOPPEKTUPOBATH METOJAbI PELICHUS C YYETOM IOITYYEHHBIX
pe3yJbTaToB;

. pelaTh Ka4eCTBEHHbIE 3a/1a4M, TPeOYIole MPUMEHEHUS 3HaHUH U3 Pa3HBIX Pa3/ienoB Kypca (PU3HKH,
a TaKKe HWHTerpaluy 3HAHUM M3 JPYruX MPEeIMETOB €CTECTBEHHO-HAYYHOIO IMKJa: BBICTPAUBATh
JIOTMYECKYIO IIETIOUKY PAaCCYKICHHH C ONMOpOW Ha M3Y4YECHHBIC 3aKOHBI, 3aKOHOMEPHOCTH U (pusmueckue
SIBJIICHUS;

o UCIIOJIb30BAaTh  TEOPETUYECKHE 3HAaHUS Uil OOBSICHEHHs] OCHOBHBIX MPHUHLHUIIOB PabOTHI
M3MEPUTENIbHBIX TPUOOPOB, TEXHUUECKUX YCTPONUCTB U TEXHOJIOTUYECKUX ITPOLIECCOB;

. MPUBOAMUTH NPHUMEPHI BKJIAaJa POCCHMCKUX U 3apyOeKHBIX Y4YEHBIX-(DM3UKOB B Pa3BUTHE HAYKH, B
00BsICHEHHUE MPOLIECCOB OKPYKAIOILIET0 MUPaA, B Pa3BUTHE TEXHUKU U TEXHOJIOTHIA;

o aHAJM3UPOBATh M OLICHUBATH MOCJIEICTBHS OBITOBOM M MPOU3BOJCTBEHHOH ACATEIBHOCTH UEIOBEKA,
CBSI3aHHOW C (M3MYECKUMHU MPOIECCaMH, C TMO3UIMHA SKOJIOTHYECKOH 0e30macHOCTH, MPEACTABICHUH O
paloHaIbHOM TMPUPOJOINOIB30BAHUM, a TaKXkKe pPa3yMHOM HCIOJIb30BAHUM JOCTIDKCHUH HAyKU H
TEXHOJIOTHH JJIs TanbHEHUIero pa3BUTHS YEI0BEYECKOT0 00IIeCTBa;

o MPUMEHITh pa3jMyHble CHOcOObl paboThl ¢ uHpopManuend (GU3NYECKOTO COACPKAHHUS C
UCTIOJI30BaHUEM COBPEMEHHBIX HH()OPMAIMOHHBIX TEXHOJOTHH, MPU ITOM HCIIOJIB30BaTh COBPEMEHHBIC
UH(POPMALMOHHBIE TEXHOJIOTHH JUIS MTOMCKA, IEPepadOTKU U MPEIbSIBICHHS YIeOHOH 1 HAyYHO-TIOMYISPHOM
uH(bOpMallMK, CTPYKTYPUPOBAHHMS U HUHTEpHpeTanuu WHGOpMAIUHM, TOJYyYEHHOW U3 Pa3IHUYHBIX
HUCTOYHUKOB, KPUTHUUYECKU aHAIM3UPOBAThH MOTy4aeMyl0 MH(QOPMAIMIO U OLIEHUBATh €€ JOCTOBEPHOCTh Kak
Ha OCHOBE MMEIOIINXCS 3HAHUH, TaK U Ha OCHOBE aHAJIM3a NCTOYHUKA WH(POPMALINH;

o MPOSBIIATH OPTaHU3ALMOHHBIC U TIO3HABATEIbHBIE YMEHHUS CAMOCTOSTEIBLHOTO MPHOOPETEHUs! HOBBIX
3HAaHUH B MPOIECCE BBITOJIHEHHS TPOEKTHBIX U Y4eOHO-UCCIIE0BATENBCKUX PadoT;

o paboTaTh B TpPYIIE C UCIOJIHEHUEM PA3IUYHbIX COLUAIBHBIX POJIEH, IIAHUPOBATh PabOTy TPYIIIIHI,
PAlMOHATIBHO PACHpPENeNsITh JEATENbHOCTh B HECTAHAAPTHBIX CUTYallUsX, a/J€KBAaTHO OLEHUBATh BKJIAJ
Ka)KJ0r0 U3 YUaCTHUKOB I'PYIIIHI B PEIIEHUE pacCMAaTPUBAEMON MTPOOIIEMBI;

o MPOSABIISATH MOTHBALMIO K OyAylIel nmpodeccuoHanbHON AESITENbHOCTH MO CIEUHUATIbHOCTAM (PU3UKO-
TEXHUYECKOTO MPOUIIS.

K xonny oOydenust B 11 Knacce nipeAMETHBIE Pe3yJbTaThbl HA YIIyOJEHHOM YPOBHE JOJKHBI OTpa)kaTh
c(OpMUPOBAHHOCTH Y O0yUaIOLIUXCSl YMEHHI:

o MOHUMAaTh POJb (U3UKH B SKOHOMHYECKOH, TEXHOJOIMYECKOW, COIMAIbHON M 3THYEcKOi chepax
JESITEIbHOCTH YeJIOBEKa, POJib U MECTO (DU3MKU B COBPEMEHHOM HayyHOW KapTHMHE MHpa, POJb aCTPOHOMHHU
B IPAaKTHUYECKON [JEATEIBHOCTH 4YEJIOBEKAa M JAJbHEHIIEM HAyYHO-TEXHUYECKOM pa3BUTHM, 3HAYCHHE
OTHCATEIbHON, CUCTEMATH3UPYIOLIEH, 00bICHUTETLHON U MPOTHOCTHUECKOW (PYHKIUI (hu3ndeckoit Teopun
— DJIEKTPOJIMHAMUKH, CIELHATbHOW TEOPUU OTHOCHUTEIBHOCTH, KBAHTOBOW (DM3HMKH, pOJb (U3NYECKOM
Teopuu B (OPMUPOBAHUU MPEACTABICHUIN 0 PU3NYECKON KapTUHE MHpa, MECTO (PU3NYECKON KapTUHBI MUpPa
B 00I1IEM psiZly COBPEMEHHBIX €CTECTBEHHO-HAayYHBIX MTPEJICTaBICHHH O IPUPOJIE;

. pa3nauyath yCIOBHUS MPUMEHUMOCTH MOjENeH (pU3NYECKUX Tel U MPOLECcCOB (SBJIEHUMN): OJJHOPOIHOE
NEKTPUUECKOE U OJHOPOJAHOE MAarHUTHOE MOJIsl, FTApMOHUYECKHUE KOJIeOaHUsl, MaTeMaTUYeCKHi MasTHUK,
U/iealbHbI NPYKUHHBI MasSTHUK, TApMOHHUYECKHE BOJHBI, MJICAIbHBIA KoJeOaTeIbHBbIH KOHTYpP, TOHKas
JIMH3a, MOZIEJIEH aToMa, aTOMHOTO s/Ipa U KBAHTOBOW MOJIEIIN CBETA;

o pa3nuyarh ycioBus (IpaHUIbI, 00JacTH) NPUMEHUMOCTH (PU3NYECKUX 3aKOHOB, TOHUMATh BCEOOIUI
xapaktep pyHIaMEHTAbHbBIX 3aKOHOB M OTPaHUYEHHOCTh HCIOIb30BaHUS YaCTHBIX 3aKOHOB;



o aHAJM3UPOBAaTh U OOBACHATH DSJICKTPOMATHUTHBIC TPOLIECCHl M SBICHHS, HCIONb3YS OCHOBHBIC
MOJIO’KEHUSI M 3aKOHBI 3JIEKTPOAMHAMHUKU U CIEHUAIBbHON TEOPUU OTHOCUTENILHOCTH (3aKOH COXPAaHEHHUs
JIEKTPUYECKOTO 3apsiia, cwia Ammepa, cuia JlopeHna, 3aKOH 3J€KTPOMAarHUTHOM WHAYKLHH, TPaBHUIIO
Jlenna, cBsa3p DJIC caMOMHAYKLMHU B 2JIEMEHTE IEKTPUUYECKOM LENHN CO CKOPOCThIO U3MEHEHHUS CUJIBI TOKa,
IOCTYJIAaThl CIIEUAIBHON TEOPUH OTHOCUTENBHOCTH DUHINITENHHA);

o aHAJIM3UPOBATh U OOBSACHATH KBAaHTOBBIE MPOLIECCHI U SIBICHUS, MCIOJb3Ys IOJOKEHUS KBAaHTOBOMN
busuku (ypaBHeHue OMHIITEHHA 118 (oTodddekTa, TMEepBbIi W BTOpOH mocTynarkl bopa, mpuHIMI
COOTHOIIEHUST HeompenenéHHocTeil ['eiizenOepra, 3aKOHbI COXpaHEHUS 3apsIOBOTO U MAacCOBOIO YHCEN U
SHEPIHUH B SIIEPHBIX PEAKLUAX, 3aKOH PaJMOAaKTUBHOIO pacnana);

o ONMHCHIBATh  (U3MUYECKHUE TPOLECChl M SBJICHHS, HUCHOJb3ysl BEJIUYMHBLI:  HANpPSHKEHHOCTD
JIEKTPUYECKOTO M0JIs, MOTEHIUAI JIEKTPOCTATUYECKOTO 0JIs, PA3HOCTh IMOTEHIUAIOB, IEKTPOABIIKYILAS
CWJIa, UHAYKLIMS MarHUTHOIO I10JI, MarHUTHBINA MOTOK, cuia AMIiepa, UHIYKTUBHOCTb, 3JIEKTPOJBUKYIIAS
CUJIa CAMOMHJIYKIIUH, SHEPTUSI MATHUTHOTO IOJIsI IPOBOJHUKA C TOKOM, PENIATUBUCTCKUIA UMITYJIbC, MOTHAS
SHEPrusl, SHEPTUS MOKOSI CBOOOTHON YaCTHUIIBI, SHEPTUA U UMITYJIbC (POTOHA, MACCOBOE YHCIIO U 3apdll spa,
SHEPIUs CBS3U AIPa;

o OOBSICHATH OCOOCHHOCTH TMPOTEKaHUS (UINYECKUX SIBICHUN: AJIEKTPOMArHUTHAS WHAYKLHUA,
CaMOMHIYKIIHS, Pe30HAHC, MHTepPEPEHIHs BOIH, NU(PAKIHS, TUCTIEPCHS, ITOJTHOEC BHYTPEHHEE OTPAKECHUE,
doroanekrpudeckuii dpdexr (horodrddekr), ampda- m Oera-pacmanpl sAAep, TaMMa-U3IydCHHE sIEp,
buznyecKre NPUHLHUIIBI CIIEKTPAIILHOTO aHalln3a U padoTHI Jiazepa;

o OIpeEeATh HalpaBieHUE WHIYKIIMM MAarHUTHOIO IOJI IPOBOJHUKA C TOKOM, CHJIbI AMIIepa U CHJIbI
JlopeHna;

o CTPOUTb H300pa)KEHUE, CO3/1aBAEMOE IIJIOCKUM 3€pKajloM, TOHKOW JIMH30M, U PACCUUTHIBATH €ro
XapaKTePUCTHUKHY;

o MPUMEHITh OCHOBOIIOJIATAIONINE ACTPOHOMHMYECKHUE MOHSTHS, TEOPUM U 3aKOHBI IS aHalIM3a U
0o0BsicHEeHUST (PU3MYECKMX TMPOLIECCOB, MPOUCXOIAMIMX B 3BE3AAaX, B 3BE3AHBIX CHCTEMax, B
MEXTaJIaAKTUYECKOU cpefie; IBMKEHU HEOECHBIX T, SBOJIONNH 3BE3/1 1 BeeneHHoi;

o MPOBOAUTHh HCCIEIOBAaHUE 3aBUCHUMOCTEH (PU3UYECKHX BEIMYMH C HCHOJIB30BAaHUEM MPSMBIX
U3MEPEHUH, MPH 3TOM KOHCTPYHPOBATh YCTAHOBKY, (PUKCHpPOBATH Pe3yNbTAThl MOITYYEHHOH 3aBUCUMOCTHU
(GU3NIECKNX BEIMYHMH B BHJE TPAPHUKOB ¢ YIETOM aOCONIOTHBIX MOTPEUTHOCTEH N3MEPEHUH, IeaTh BEIBOIBI
M0 pe3yNabTaTaM UCCIeI0BaHUS;

. MIPOBOJANTH KOCBEHHbIE U3MEPEHUS (PU3NUECKUX BEIMYMH, IPU 3TOM BBIOMpPATh ONTHUMAJIBHBIA METO]
U3MEpEHUS, OIIEHUBATh A0CONMOTHBIE U OTHOCUTENLHBIE MMOTPEIIHOCTH MPSMBIX M KOCBEHHBIX U3MEPEHHUII;

. MIPOBOANTH OMBITHl MO MPOBEPKE MPEIONKEHHONW TUIMOTE3bl: MIIAHUPOBATH KCIEPUMEHT, COOMPAThH
JKCIIEPUMEHTANbHYI0 YCTAHOBKY, aHaJIM3UPOBATh IMOJYYCHHbIE PE3yabTaThl U JAeNaTh BBIBOJ O CTaTyce
MPEII0KEHHON THIIOTE3bI;

o OTHCHIBATh METOABI OTYyYEHHUS HAYYHBIX aCTPOHOMHYECKUX 3HAHUM;

. coOnoaTh MpaBwiia 0e30MacHOro TpyAa IpH TMPOBEIECHUM MCCIEJOBaHUN B paMKax ydeOHOTro
JKCIIEPUMEHTA, PAKTUKYMa U Y4eOHO-HCCIEI0BATEIbCKON U MPOEKTHOM NEATENbHOCTH C UCTIOIb30BAaHUEM
U3MEPUTENIbHBIX YCTPOUCTB U J1a0OpaTOPHOTO 000PYIOBAHMUS;

. pemaTh pacy€THbIE 3aJaud C SBHO 3aJaHHOM M HESIBHO 3aJaHHOM (M3WYECKOH MOJENblo: Ha
OCHOBAaHMHM aHaJlM3a YCIIOBUS BbIOMpaTh (U3MYECKHE MOJENH, OTBEvarouue TpeOOBaHUAM 3ajaud,
OPUMEHATHh (HOPMYJIIbI, 3aKOHBI, 3aKOHOMEPHOCTH U TOCTYNAThl (PU3UYECKHX TEOPUH MPHU HMCIOIb30BAHUU
MaTEeMaTUYeCKUX METOJOB pEIICHHs 3a7ad, MPOBOJAUTH PACUETHl HA OCHOBAaHUM HMMEIOLIUXCS JIaHHBIX,
aQHAIM3UPOBATH PE3YNbTAThl U KOPPEKTUPOBATH METO/IbI PEIICHUS C YUETOM MOIYUYEHHBIX Pe3yJIbTaTOB;

o pelaTh KaueCTBEHHbIE 3a/1a4M, TpeOyrole MPUMEHEHUS 3HaHUHM U3 pa3HbIX pa3/ienoB Kypca (PU3HKH,
a TaKKe UWHTerpaluy 3HaHUM M3 JpYruxX MpPEeIMETOB €CTECTBEHHO-HAYYHOIO IMKJa: BBICTPaUBaTh



JIOTMYECKYIO ILIETIOYKY PAacCyKIEHUH C ONOpOH Ha M3Y4YEHHBbIE 3aKOHBI, 3aKOHOMEPHOCTH M (PU3UYECKUE
SIBIICHUS;

o UCIOJb30BAaTh TEOPETUYECKUE 3HAHUS JUIsl  OOBACHEHHMS OCHOBHBIX IPHUHLUIOB  pabOThI
U3MEPUTENIBHBIX PUOOPOB, TEXHUUYECKUX YCTPOUCTB M TEXHOJIOTHYECKUX MPOIIECCOB;

o IIPUBOAMUTH NPHUMEPHI BKJIAaJa POCCHUMCKUX U 3apyOeXHbIX Y4YEHBIX-(DM3MKOB B PAa3BUTHE HAYKH, B
00BsICHEHHUE MPOLIECCOB OKPYKAIOILIET0 MUPA, B Pa3BUTHE TEXHUKU U TEXHOJIOTHIA;

. aHAJM3UPOBATh M OLICHUBATh IOCIEACTBHS OBITOBOW M NMPOM3BOJCTBEHHOM AEATEIBHOCTU YEIIOBEKa,
CBSI3aHHOW C (M3MYECKMMHU MpPOIecCCaMH, C MO3UIHMHA SKOJIOTHYECKOH 0e30MacHOCTH, MPEACTaBICHHH O
pPAaLlMOHATIBHOM IPUPOJONOIB30BAaHUM, a TaKXKe pa3yMHOM MCIIOJIb30BAaHUM JOCTHXKEHUH HayKH M
TEXHOJIOTUH [UI JalbHEUIEro pa3BUTHSI YEJI0BEUECKOI0 OOIECTBa;

o IPUMEHATh pa3jIM4yHble CHocoObl paboThl ¢ HMHPOpManuedl (U3NYECKOro coaepKaHus ¢
UCIIOJIb30BAHUEM COBPEMEHHBIX MH()OPMALMOHHBIX TEXHOJIOTHH, IIPU 3TOM HCIIOJIb30BaTh COBPEMEHHBIE
UH(OPMALIMOHHBIE TEXHOJIOTHH JUIS ITOMCKA, TEPepadOTKU U MPEABbABICHUS yUeOHOW U HAYYHO-TIOMYISPHOM
UHPOpPMALlUK, CTPYKTYPUPOBAHUS M HMHTEPIpETalud HWHPOPMALUHU, TOJYYeHHOH U3  pa3IMYHbIX
UCTOYHUKOB, KPUTUYECKH aHAJIU3UPOBATh MOJIy4aeMyl0 MH(POPMALMIO U OLEHUBATh €€ JTOCTOBEPHOCTh KaK
Ha OCHOBE MMEIOLINXCS 3HAaHUH, TaK U Ha OCHOBE aHAJIM3a UCTOYHHUKA HHPOPMALUY;

J IPOSIBJISITh OpPraHU3allMOHHbIE U MO3HABATENIbHBIE YMEHMsI CAMOCTOSITEILHOIO NMPUOOPETEHHs HOBBIX
3HaHUH B MIpoLECCEe BBITOJHEHHSI TPOEKTHBIX U y4eOHO-UCCIIeA0BATENbCKUX PaldoT;

o paloTaTh B IpyIIe ¢ MCIOJHEHUEM pa3IMYHBIX COLMAIBHBIX POJIEH, IUIAHUPOBaTh paboTy IPYIIIBL,
PALMOHAJILHO PACHpPENENsITh JEATEIbHOCTh B HECTAHAAPTHBIX CUTYyallUsX, a/J€KBAaTHO OLCHUBATh BKJIAJ
Ka)KJ0r'0 U3 YYaCTHUKOB I'PYIIIIbI B PELICHUE pacCMaTpuBaeMoi poOaembl;

. MPOSIBIISITH MOTUBAIMIO K Oynymieil mpodeccnoHanbHOM AesTETbHOCTH MO CHEHATBbHOCTIM (PU3HKO-
TEXHUYECKOTO MPOQUIIS.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KonuyecTBo yacos DJIEeKTPOHHbBIE
Jl:;-)l'l HaumeHoBaHme pa3/iejioB U TeM NPOTrPAMMBbI Beero KonTpoabubie IIpakTnyeckue gg;g)f O(LBaI::LLHBI e
padoThI padoThI pecype
Paznea 1. HAYUHBIA METO/1 IO3HAHUS ITIPUPOIbI
1.1 Hayunslii MeTO O3HAHUS TPUPOBI 6
Hroro no pazgeny 6
Paznea 2. MEXAHUKA
2.1 Kunematuka 10 1
2.2 Jnnamuka 10
2.3 CraTtuka TBEpAOro TEa 5 1
2.4 3aKOHBI COXPAHEHUS B MEXAHUKE 10 1
Hroro no pazgeny 35
Paznen 3. MOJIEKYJISIPHAS ®U3UKA U TEPMOJINHAMMUKA
3.1 OCHOBBI MOJIEKYJIIPHOKUHETHUECKON TEOPHH 15 1
3.2 TepmonnHamuka. TennoBbsle MalIMHbI 20 1
3.3 ArperaTtHble COCTOsIHUS BetiecTBa. Da30BbIe MEPEX0IbI 14 1
Hroro nio pazgeny 49
Paznea 4. 3JIEKTPOJAUHAMUKA
4.1 DNEKTPUUECKOE MOJIE 24 1
4.2 ITOCTOSTHHBIN DIIEKTPUYECKHUN TOK 24 1
4.3 Toxku B pa3iIMyHBIX cpenax 6
Hroro no paszneny 54
Paznea 5. PUSHNUYECKUN MPAKTUKYM
5.1 ‘ Pu3nYeCKUil IPAKTUKYM 16 16
Hroro no pazgeny 16
PesepBHOE Bpems 10
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 8 16




11 KITACC

Ne ni/m HanmeHoBaHue pa3ies10B M TeM MPOTrPaMMBbI

KoaudecTBo yacoB

DJIEKTPOHHbBIE

Bcero Kontpoibsubie  Ilpaktuueckne (uH(poBbie) 06pa3oBa-
padoThI padoThI TeJbHbIC PECyPChl
Paznen 1. JIEKTPOAUHAMUKA
1.1 MarnutHoe nose 14
1.2 DNeKTPOMAarHuTHASI MHTY KIS 13 1
Htoro no pazneny 27
Pa3gen 2. KOJIEBAHUS Y BOJIHBI
2.1 Mexanndeckue konebanus 10
2.2 DJeKTpOMarHuTHbIE KoeOaHus 15
2.3 MexaHu4ecKre U 3JIeKTPOMArHUTHBIC BOTHBI 10 1
2.4 Orntuka 25 1
Hroro no pazaeny 60
Paznen 3. OCHOBBI CHEHI/IAJIBHOﬁ TEOPUU OTHOCHUTEJIBHOCTHU
3.1 OcuoBbl CTO 5 1
Uroro no pazueny 5
Paznen 4. KBAHTOBASI ®U3UKA
4.1 KopnyckynsipHO-BOJIHOBOM Ayaanu3M 15
4.2 ®dusuka aToma 5
4.3 ®u3uKa aTOMHOTO S7Ipa U JJIEMEHTAPHBIX YaCTHI] 5
Uroro no pazneny 25
Pasnen 5.‘ SJEMEHTBI ACTPOHOMHUHU U ACTPOPU3UKH
5.1 ‘ DJeMEeHTbl ACTPOHOMHH U aCTPOPUUKU 12
Hroro no pazpeny 12
Paznen 6. ®PU3HUYECKHMA IPAKTUKYM
6.1 ‘ ®du3nYecKuii NpaKTHKYM 16 16
Uroro no pazneny 16
Pa3nea 7. OBOBIIAIOIIEE IOBTOPEHUE
CucremaTtusanus U 06001IeHIEe IPEAMETHOTO CO/IepKaHNs U
7.1 OTIBITA NIESTEIILHOCTH, TPUOOPETEHHOTO IPU U3YUEHUH Kypca 15
¢uzukm 10 — 11 xiraccon
Hroro no pazneny 15
PezepBHOE Bpems 10
OBIIEE KOJIMYECTBO YACOB I10 [TIPOTPAMME 170 4 16







IHOYPOYHOE IINTAHUPOBAHHUE

10 KVIACC
KoJunvecTBO 4acoB DJIeKTPOHHbIE
Jlj;zn Tema ypoka Beero Kontposbubie IIpakruyeckue :)Igl?;l;zizlfenbnue
padoThI padoThI pecypebi
1 Ouznka — pyHIaMeHTalbHas HayKa O 1
npupojie
2 HayuHblii MeTOI TO3HAHUS U METOBI 1
UCCleOBaHus PU3NUECKUX SBICHUI
DKCIIEPUMEHT U TEOpUs B MPOLIECCe
3 no3Hanus npupoasl. Habmonenne u 1
9KCIIEPUMEHT B PHU3UKe
4 CniocoObl u3mMepeHus: GU3NUECKUX BEIUYUH 1
5 AOGCOIOTHAs M OTHOCUTENIbHAS TOIPEIIHOCTH 1
U3MepeHuil PU3NIeCKNX BeTHUUHH
MopnenupoBanue B ¢pusuke. Ponb u mecto
6 ¢bu3uKK B OPMUPOBAHUHN COBPEMEHHOU 1
Hay4YHOM KapTHUHBI MUPA, B MPAKTHYECKOU
NeATeILHOCTH JII0IeH
Mexanunueckoe nBuxkenue. Cucrema orcyera.
7 OTHOCUTENBHOCTh MEXAHUUYECKOTO 1
newkenus. [Ipsmast u oOpaTHast 3a1a9n
MEXaHUKH
Pannyc-BekTop MaTepHualibHON TOUKH, €TO
3 MIPOEKIIMK Ha OCU KoopAHHAT. TpaekTopus. 1
[Tepememenue. Cxkopocts. MIX npoekuuu Ha
OCH KOOpJIUHAT
PaBHOMEpPHOE TPAMOIIMHENHOE IBUKEHHUE.
9 I'paduueckoe onucanre paBHOMEPHOTO 1

HpHMOHHHeﬁHOFO JABWXKCHU A




10

11

12

CiokeHue nepeMeIeH U CKOPOCTEH.
Pewenne 3anau

HepaBnomepnoe nBuxenne. MrooBeHHas
cKopocTb. Yckopenue. [Ipsamonuneiinoe
JIBU’KEHUE C TTOCTOSIHHBIM YCKOPEHUEM
I'paduueckoe onucanue NPSIMOIUHEHHOTO
JIBUKEHHUSI C TOCTOSIHHBIM YCKOPEHUEM

13

14

CBo0Oo1HOE MajicHUE. Y CKOpPEHHE
CcBOOOIHOTO IMaIeHUsI. 3aBUCHMOCTh
KOOPJIMHAT, CKOPOCTH, YCKOPCHHS OT
BpPEMEHU U UX rpaduKu

JIBmkeHue Tena, OpOIIEHHOTO MO YTIIIOM K
TOPU3OHTY

15

Kpusosmmuelinoe nBrkenue. JBuxeHue 1o
OKPYKHOCTH. YTJIOBas U JINHEHHAs! CKOPOCTb.
Ilepuon n wacrora. LleHTpOoCcTpeMUTENBHOE 1
IIOJIHOE YCKOPEHUE

16

KonrtponsHas padora no reme "Kunemaruka"

17

18

ITepsslif 3akoH HeroTona. HEepuanbHble
cucreMsl orcuéra. [IpuHnmn
OTHOCHUTENIBHOCTH [ anuies.
HeunepunanbHble CUCTEMBI OTCUETA

Cwita. PaBHonelicTByro1as cuna. Bropoi
3akoH Herotona. Macca

19

20

21

22

B3anmopernicteue ten. Tperuii 3akoH
Herotona

[IpuHnun cynepnosunuu cui. Pemenne
3a/1a4 Ha IpUMeHeHue 3akoHoB HproToHa
3aKOH BCEMUPHOTO TATOTEHHS.
OKBUBaJIEHTHOCTh I'PaBUTALIMOHHON U
MHEPTHOU MaccChl

Cuna TsKeCTH M yCKOpeHHe CBOOOIHOTO




mageHust

23

JIBr>keHne HeOSCHBIX Te U X
MCKYCCTBEHHBIX CITyTHUKOB. [lepBas
KOCMHUYECKasi CKOpOCTh. 3akoHbl Keriepa

24

Cuna ynpyroctu. 3akoH ['yka. Bec tena

25

Cuna tpenus. [Ipupoaa u BUIIbI CUJT TPEHUS.
JIBU>KEeHUE B )KUJIKOCTHU U Ta3e C y4ETOM
CHUJIBI CONTPOTUBIICHUS CPEbl

26

27

28

Hasnenue. ['mapocraTuueckoe gaBlicHUE.
Cwia Apxumena

AOCOIIOTHO TBEPAOC TCIIO. HOCTyrIaTeJIBHOC
M BpallaTCJIbHOC ABUKCHHUEC TBEPAOIO TCJIa

MOMEHT CUJIbl OTHOCHTEIIBHO OCH BPAIlCHUA.
IIne4o cuiabl

29

30
31

CrioxeHue cuil, MPUIOKEHHBIX K TBEPAOMY
teny. LleHTp TsxecT Tena. Y cnoBus
paBHOBeECHUs TBEPJOTO Tena. Buabl
paBHOBECHS

Pemenue 3agau

KonTponsnas padora no teme "JluHamuka.
Craruka TBepaoro rtena"

32

NMnynbec MmaTepuabHOW TOUYKH, CUCTEMBI
MaTepHalbHBIX TOUeK. LIeHTp Macc cucTeMbl
MaTepHalbHBIX TOUEK. Teopema 0 JBHKEHUH
LIEHTpa Macc

33

HNMnynbsc cuiibl 1 U3MEHEHUE UMITYJIbCA TENa.
3aKOH COXpaHEeHMsI UMITyJIbca. PeakTHBHOE
JIBUJKECHHE

34

MoMeHT uMIynbca MaTepUaIbHON TOUKH.
[IpencraBienue 0 COXpaHEHUM MOMEHTA
MMITYJIbCa B IIEHTPAJIbHBIX MOJISAX

35

Pemenue 3amau




36

Pabora cuiibl Ha MajOM U HAa KOHEYHOM
nepemenieHnd. I'paguueckoe npeacTaBieHne
paboThl CUIIBbl. MOIIHOCTH CHUJIIBI

37

Kunernueckas sneprus. Teopema 06
W3MEHEHUU KUHETUYECKOU SHEPTUU
MaTepUaIbHOU TOUKH

38

[ToTeHumanbHble U HETIOTEHIUATIbHBIE CHUJIBI.
ITorenuumaneHas 3aeprus. Bropas
KOCMHYECKasi CKOPOCThb

39

TpCTLH KOCMHYCCKaAsA CKOPOCTD. CBs3b
pa6OTI)I HCIMOTCHIHMAJIBHBIX CHJI C
W3MEHEHHEM MEeXaHHYSCKOM OHCPIUn
CHCTEMBI TeJl. 3aKOH COXpPaHCHUA
MEXaHUYEeCKOMH OHCPIUH

40

VYnpyrue u Heynpyrue CTOJIKHOBEHHUS.
YpaBHeHnue bepHyium 1 uaeanbHOM
KUJKOCTH

41

KontponbHas padota o Teme "3akoHbI
COXpaHEHHUs B MEXaHUKeE"

42

PazButue npencraBineHuii o npupoe
ternoThl. OcHOBHBIE noJioxkenust MKT.
Juddysus. BpoyHoBckoe ABMKEHHUE

43

CtpoeHue ra3000pa3HbIX, KUAKUX U TBEPIBIX
TeJl. XapakTep JABUKECHHS U B3aUMOJICUCTBUSA
YaCTHIl BEIECTBA

44

Macca u pa3Mepsl MOJIEKYI (aATOMOB).
KomnuyectBo BemectBa. [locrosinnast
ABoraapo

45
46

Temneparypa. Temnosoe paBHoBecue. [lkana
Henbcus

Pemenue 3amau

47

NneanbHbiil ra3. 'a30BbIe 3aKOHBI




VYpaBaenue Menaeneena-Knaneiipona.

48
Pewenue 3anau

49 AbcomoTHas TeMnepartypa. 3akoH Jlanbrona

50 W3ompouieccel B naeaibHOM rase ¢
IIOCTOSIHHBIM KOJIMYECTBOM BEILLIECTBA

51 I'paduueckoe npeacTaBIeHUE N30MPOLIECCOB:
U30TepMa, U30X0pa, n30dapa

52 OcHoBHoe ypaBHeHue MKT

53 Pewenue 3anau
CBs13b a0COIIOTHOI TeMnepaTypbl

54 TepMonHHaMI/quCKoﬁ CHCTEMBI CO cpenHen
KMHETUYECKOU SHEPrUeH MOCTYNaTeIbHOIO
TEIJIOBOT'O JIBM)KEHUS €€ YacTHI]

55 O0600mIeHre U cucTeMaTU3aIMsl 3HAHUH 110
teme "OcHoBel MKT"

56 KonrponbHas padora no reme "OCHOBBI
MKT"

TepMoanHaMuyeckas cucrema. 3aJjaHue
BHEIIHUX ycnoBul g T/ cuctemsl.

57 Buelinue 1 BHyTpeHHUE TapaMEeTPBhI.
ITapamerps! T/l cucTeMBI Kak CpeIHUE
3HAuEHUs BEIMYUH, ONUCHIBAIOIINX €€ Ha
MHUKPOCKOIINYECKOM YPOBHE
HyneBoe Hauano TepMOAMHAMUKH.

58 Camonpoun3sBodibHas penakcanus T]]
CUCTEMBI K TEIUIOBOMY PaBHOBECHIO

59 Monens uieaabHOro raza B TEpMOJIMHAMUKE.
Y cnoBus NPUMEHUMOCTH 3TON MOJENN

60 VYpaBHenue Menneneesa-Knaneiipona u
BbIpaXEHHE ISl BHYTPEHHEH SHEPruu

61 BrIpaxxenue 111 BHyTpEHHEN SHEPTUH

OJHOATOMHOI'O HACAJIBHOI'O Ia3a.




KBa3ucraTnueckue u HeCTaTHUECKHUE
HPOLIECCHI

OnemenTapHas paboTa B TEpMOIMHAMHUKE.

62 Brraucnenne pabotsl 1o rpaduky mnporecca
Ha pV-auarpamme
Temonepeaada Kak crmoco0 N3MEHEHUs

63 BHyTpeHHeH 3Hepruun T/l cuctemsl 6e3
coBepIIeHHs pabOThI

64 KonBekuus, TEmonpoBOIHOCTb, U3Ty4YCHUE
KonnuecTBo Temnotel. TemnoéMkocTh Temna.

65 VenpHas U MOJISIpHAs TEMJIOEMKOCTH
BEIIIECTBA. Y Je/IbHAs TEIUIOTA CrOpaHus
TOIUIMBA

66 Pacuér konuyecTBa TEIUIOTHI IPU
Terionepeaye

67 [TonsiTue 06 agnabarnom nporecce. [lepsblit
3aKOH TEPMOINHAMUKHI
KonunuecTBo TennoTsl u paboTa Kak MepbI

68 WU3MEHEHUs BHyTpeHHel sHeprun T/1
CHUCTEMBI
BTopoii 3ak0H TepMOIUHAMUKY IS

69 PaBHOBECHBIX 1 HEPABHOBECHBIX MPOLIECCOB.
Heob6patumocTh NpupoIHBIX MPOIIECCOB
[TpuHIMIIBI AEACTBUS TEMJIOBBIX MAIIWH.

70
KIIA

71 MaxkcumansHoe 3Hauenue KII11. [lukn Kapuo

72 Pemenue 3agau
DKOJIOTHYECKUE aCTIEKTHI UCTIOJIb30BaAHUS

73 TEIUIOBBIX ABHUrarenen. Temiosoe
3arpsi3HEHUE OKPYKAIOIIEH CpeIbl

74 Pemrenue 3agau

75 O0001eHne 1 cucTeMaTU3aLis 3HAHUI 110




teme "Tepmonrnamuka. TernnoBbsie MauHb!'

76

77

78

79

KonTponbHas padboTa 1o Teme
"Tepmonunamuka. TermioBble MaTUHBL"

[TapooOpazoBanue u KOHIEHCALIHSL.
Ucnapenue n kunenue. Y nejibHas TEIIOTa
napooOpa3zoBaHus

HaCBIH_[eHHHe 1 HCHACBIIICHHBIC I1aphbI.
KauecTBeHHast 3aBUCHMOCTD IIJIOTHOCTH U
JAaBJICHUS HACBIMICHHOTO Iapa OT
TEMIICPATYPhI, UX HE3ABUCUMOCTD OT 00BEMa
HACBIIICHHOI'O I1apa. 3aBHCHMOCTD
TEMIICPATYPhbI KUIICHUA OT JABJICHUA B
KHUAKOCTHU

BnaxxnocTs Bo3zyxa. AGcotoTHas U
OTHOCHTEJIbHAS BIIAYKHOCTb

80

81

82

Pemenue 3agau

TBépnoe Teno. Kpucrammyeckue u
amopdHble Tena. AHU30TPONHS CBOMCTB
KpPHUCTAJIJIOB

IlnaBnenue u kpucTauM3aus. Y 1eabHast
terutoTa masneHus. Cyonumanus

83

Hedopmaruu TBEpaOTO Tena. PacTskenue u
cxatue. Casur. Moayne FOnra. [Ipenen

ynpyrux aedopmaruii

84

Tenopoe paciiipeHuc )I(H,Z[KOCTCﬁ )51
TBép)]LIX TECII. AHFapMOHI/ISM TCIIJIOBBIX
KoJIeOaHMt qacTull BEIICCTBA

85

[TpeoOpa3zoBanue 3HEPTUH B (Pa30BBIX
nepexoaax

86

ypaBHCHI/Ie TEIUIOBOro OajlaHca

87

Pemenue 3amau

88

[ToBepxHOCTHOE HaTskeHue. Kanwispable




sBJeHUA. [laBieHre noj MCKpUBJICHHON
MOBEPXHOCTHIO JKUJIKOCTU. DopMyIna
Jlammaca

&9

O0001eHre U cUCcTEMAaTU3ALMS 3HAHUI 110
TeMe "ArperaTHble COCTOSIHUS BEILIECTBA.
®dazoBbie Nepexoab"

90

91

KoHnTtponbHast pabota 1o Teme "ArperarHoie
cocTosiHus BellecTBa. Pa3oBble Nepexoabl"”

DeKTpu3anus Tei U €€ MPOosIBICHUS.
DekTpuueckui 3apsia. [IBa Buaa
ANEKTPUUECKUX 3apsaoB. [I[poBoaHuKH,
JTURJIEKTPUKU U TIOTYITPOBOJIHUKU

92

93
94
95

DJIEMEHTApHBIN 3JIEKTPUYECKUM 3apsia. 3aKOH
COXpaHEHMUsI FJIEKTPUUYECKOTO 3apsijia

BsaumosericTBue 3apsioB. ToueuHbie
3apsiibl. 3akoH Kymona

Pemenue 3agau

Onektpuueckoe nose. Ero neiictBue Ha
AIEKTPUUYECKUE 3aPSIIbI

96

97

Harnpsx€HHOCTB 3JIEKTPUYECKOrO MOJIS.
[Tpo6ubIii 3apsan. JInHUN HAMPSHKEHHOCTH
INEKTpUYECKOTrO nosist. OqHOpOIHOE
ANEKTPUYECKOE MOJIE

HOTGHHI/IaJ'H)HOCTI) OJICKTPOCTATHUYCCKOI'O
moJisi. Pa3HOCTh MOTEHIIMATIOB B HAaIIps’KCHUC

98

99

100

IToTeHumanpHast SHEPTUs 3apsiia B
aJIeKTpocTaThuecKoM rose. [loreHnuan
JNEKTPOCTATHYECKOTO MO

CBs13b HANPSHKEHHOCTH TTOJISL U PA3HOCTH
MIOTEHIUAJIOB JUUIS JJIEKTPOCTATUYECKOT O
IOJISA

[TpuHLIMI CYyTIEPIO3UIINH FTEKTPUUECKUX




oJen

101 Penrtenue 3amau

102 [Tone Toueunoro 3apsiaa. [lone paBHoMepHO
3apsHKEHHOMN chephl
[Toste paBHOMEPHO 3apsHKEHHOTO TI0 00BEMY

103 mapa. [losie paBHOMEpHO 3apsHKEHHON
OECKOHEYHOM MIOCKOCTU

104 [IpoBOAHMKY B 3JIEKTPOCTATHUECKOM IIOJIE.
YcnoBue paBHOBECHS 3apsI0B

105 JIMANEeKTPUKY 1 TTOTYITPOBOTHUKH B
AIEKTPOCTATUYECKOM I10JIe
Konnencarop. D11eKTpoEMKOCTh

106 KOHJIEHCATOPa. DIEKTPOEMKOCTD IJTIOCKOTO
KOHJICHCATOpa

107 [TapannensHOE coelMHEHNE KOHIEHCATOPOB

108 [TocnenoBarenbHOE COETUHEHHE
KOHJIEHCATOPOB

109 DHeprus 3apsKEeHHOr0 KOHEHCcaTopa

110 Pemenue 3agau

111 JIBr>keHuMe 3apsKEHHON YaCTHULIbI B
OJTHOPOJTHOM JJICKTPHUYECKOM I10JIe

112 Pemenue 3agaq

113 O0001eHne 1 cucTeEMaTU3aIMs 3HAHUI 110
TeMe "DnekTpuueckoe nosue"

114 'I'<0HTponLHaﬂ pabota mo Teme

DJIeKTprUUecKoe moie"

Cuna Toka. [TocTossHHBIN TOK. Y CIOBUSA

115 CYILIECTBOBAHUs MOCTOSIHHOTO
AJIEKTPUIECKOTO TOKA

116 Wcrounuku Toka. Hanpsxenne nu 9/1C

117 3akon OMa JJ1st yyacTKa LEMH.




:‘)J'IeKTpI/I‘{eCKOC COIIPOTUBIICHHUE

3aBUCHUMOCTh COIMPOTUBJICHUA OAHOPOJIHOT'O

118 MIPOBOJHUKA OT €T0 JUIMHBI U TUIOLIAIH 1
MOTIEPEYHOI0 CeUCHUs

119 Y aenpHOE COMPOTUBIICHHE BELIECTBA. 1
Pemenue 3agau

120 [TocnenoBarenvHOE, MapaiesibHOE, 1
CMEIIaHHOE COEAMHEHNE TPOBOIHUKOB

121 Pacuér pa3BeTBIEHHBIX AIEKTPUUECKHUX 1
neneii. [Ipasuna Kupxroda

122 Permenue 3agau 1

123 PaGora snexrpuyeckoro Toka. 3akoH J[>xoys 1
—Jlenna

124 Pemenue 3agaq 1

125 MOonHOCTh 3JIEKTPUYECKOro ToKa. TermnoBas 1
MOIIIHOCTb, BbIJIENIsIEMasi Ha pE3UCTOpE

126 Pemenue 3anau 1

127 O/1C u BHyTpEHHEE CONPOTUBIIEHHE 1
HMCTOYHHMKA TOKA

128 3akoH Oma A MOJTHOM (3aMKHYTOI) 1
ANEKTPUUECKON e

129 Pemenue 3amau 1

130 MOoOIIHOCTh UICTOYHUKA TOKA 1

131 KopoTtkoe 3aMbIkanne 1

132 KoHzieHcaTop B ienu MoCTOSIHHOTO TOKa 1

133 Pemienue 3anau 1

134 Pemenue 3a,ua11 o T"eMe "TTocTOsITHHBII 1
AJIEKTPUICCKUN TOK

135 Pemenne 3a)1atu1 o T"eMe "ITocTOSTHHBIN 1
ANEKTPUUECKUHN TOK

136 Pemenue 3amgau no reme "[locTostHHBIM 1




AIIEKTPUYECKUM TOK"

137

138

O00011eHre U cUCcTEMAaTU3ALMS 3HAHUI 110
teMme "[1oCTOsSIHHBIN 21eKTpUuYecKuil ToK"
KonTponpHas padota o Teme "TlocTossHHBIN
AJIEKTPUYECKUM TOK"

139

DneKTpuuecKas MPOBOJUMOCTD PA3IUYHBIX
BELIECTB. DJIEKTPUUECKUM TOK B MeTaJlIax.
CBepXmnpoBOIUMOCTb

140

DIIEKTPUUYECKHI TOK B pacTBOpax U
paciuiaBax 3JeKTpoJuToB. 3akoHbl Dapanes
JUTSI DJICKTPOJIH3a

141
142

DeKTpUUeCcKuil TOK B razax. [lnaszma

DNeKTpUYECKUl TOK B BaKkyyMe. BakyymHbie
IPUOOPHI

143

BHGKTpI/I‘ICCKHI;'I TOK B ITOJYIIPOBOAHHUKAX

144

[TonynpoBOJHUKOBBIE TPHOOPHI

145

146

Pu3NUeCKU IPAKTUKYM I10 TEME
"M3MepeHune cuiibl TOKa U HAIMPSKEHUS B
LIENH IOCTOSIHHOTO TOKA TP IIOMOILHU
AQHAJIOTOBBIX U IU(PPOBBIX U3MEPUTEIBHBIX
npu6opoB" UK "3HaKOMCTBO ¢ IU(PPOBOH
naboparopueit o pusuke. [Ipumepsr
U3MepeHus: PU3NUECKUX BETUYUH MIPU
MTOMOIIHA KOMIIBIOTEPHBIX JATYUKOB"

®uznyeckuil NpakTukyM 1o teme "M3ydenue
HEPaBHOMEPHOTO JIBM)KEHUS C LIEJIBIO
OIpezieNIeHUs MTHOBEHHOM ckopoctn"

147

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"N3mepenune ycKopeHus Nnpu
IPSIMOJIMHENHOM PaBHOYCKOPEHHOM
JIBMKEHUH 110 HAKJIOHHOHN MIOCKOCTH' WITH
"UccnenoBanue 3aBUCUMOCTH MYTH OT




BPEMEHHU MPU PaBHOYCKOPEHHOM JBUKEHHUU"

148

149

DuU3nYECKU MPAKTUKYM 10 TEME
"N3mepenue ycKopeHHus cBOOOIHOTO
nagenus” win "M3ydeHue qBUKEHUS Tena,
OpOILIEHHOT0 TOPU30HTAIBHO"

®uznyeckuil npakTukyM 1o teme "M3ydyenue
JIBYDKEHUS TeJa [0 OKPYKHOCTH C
IIOCTOSIHHOM 110 MOJYJIK0 CKOPOCTBIO" MU
"HccnenoBanue 3aBUCUMOCTH ITEPHOAA
oOpallleHus: KOHUYECKOI0 MasiTHUKA OT €ro
napameTpoB"

150

Ou3nyecKuil MPakTUKYM IO TeME
"N3mepeHue paBHOAECHCTBYIOIIEH CUIIBI IPU
JBUKEHUH OpYyCKa M0 HaKJIOHHON
wiockocTy" wnu "lIpoBepka runoressl o
HE3aBHCUMOCTH BPEMEHHU JIBHKEHUS OpycKa
10 HAKJIOHHOM IIJIOCKOCTH Ha 3aJaHHOE
paccTostHUE OT €ro Macchl”

151

152

Pu3NUeCKU IPAKTUKYM I10 TEME
"UccnenoBaHue 3aBUCHMOCTH CHUJI
YIPYTOCTH, BOSHUKAIOIINX B IPYKUHE U
pPEe3MHOBOM 00pasiie, oT ux aedopmarun”
win "M3yueHue IBUKEHUSI CUCTEMBI Tell,
CBSI3aHHBIX HUTBIO, IEPEKUHYTON Yepe3
n€rkuit 010K"

Pu3N4ecKuil TPAKTUKYM 110 TEME
"U3mepenue koappuienTa TpeHus no
BEITMYMHE YIJIOBOTO Kod(pduiimenTta
3aBucumoctd Frp(N)" wnu "MccnenoBanue
JBUXKEHHS OpyCKa M0 HAKIIOHHOW TIOCKOCTH
C repeMeHHbIM K03 unmeHTom Tpenus"
v "M3yuenne qBMKEHUS Tpy3a Ha BaTy C
TpeHuem"




153

DuU3nYECKU MPAKTUKYM 10 TEME
"HccnenoBaHue ycioBUi paBHOBECHUS
TBEPOrO Tela, UMEIOIIETo OCh BpalleHus "
win "KoHCTpynpoBaHue KPOHIITEHHOB U
pacu€t cun ynpyroctu" uinm "M3yuenue
YCTOMUYMBOCTHU TBEPAOTO TEJIA, UMEIOILETO
JI0aas Onopsl"

154

155

DuU3nYECKU MPAKTUKYM 10 TEME
"N3MepeHue UMITyJbca Tena o TOPMO3HOMY
nytu" uinm "M3mepeHue cuibl TATH, CKOPOCTH
MOJIEH JIEKTPOMOOUIIS U MOIIIHOCTH CHJIBI
Tarn" wim "CpaBHEHUE U3MEHEHMSI UMITYJIbCA
TeJa C UMITYJIbCOM CHJIBI" WIIH
"HccnenoBaHue coOXpaHeHUsl UMIYJIbca IpU
ynpyrom Bzaumoaerictsun" unu "Usmepenue

KHUHETUYECKOH OHEPIUU TCjia 1O TOPMO3HOMY
"

yTH
®uznyeckuil npakTukyM 1o teme "M3ydyenue
U30TEPMHUYECKOT0 Ipoliecca (PeKOMEH/10BaHO
UCIoIb30BaHue nudposoit taboparopun)"
i "M3ydeHne n30XopHoro npouecca' win
"N3yuenune nzobapHoro nporecca’ uiu
"ITpoBepka ypaBHEHUs COCTOSTHUSA"

156

157

Pu3NUeCcKu IPAKTUKYM I10 TEME
"N3mepeHune yaenbHOM TeIIOEMKOCTH' WIH
"UccnenoBanue mpoliiecca OCThIBaHUS
Bemecrsa" win "MccienoBanue aguadaTHOrO
npouecca" win "M3ydeHne B3auMOCBs3H
SHEPTUU MEKMOJIEKYIISIPHOTO
B3aMMOJEMCTBUS U TEMIIEPATYPBI KUIIEHUS
JKuakocren"

®uznyeckuil NpakTukyM 1o teme "M3ydenue

3aKOHOMEPHOCTEW UCTIapeHUsl )KUAKOCTEH"
win "M3Mepenne yneabHON TEMIOTHI




raByieHus apaa" win "M3ydenue cBOMCTB
HaCBILIEHHBIX NMapoB" mwnu "M3mepenue
a0COJIIOTHON BJIaKHOCTH BO3JyXa U OLIEHKA
Macchl apoB B nomeneHun'". 3smepenue
KO3 pULIMEHTa TOBEPXHOCTHOTO HATSKEHUS

158

DuU3nYeCKU MPAKTUKYM 10 TEME
"HaGntonenue npeBpalieHus SJHepruu
3apsKEHHOT0 KOHAEHCATOpa B YHEPTHIO
u3nyyeHus ceeroauona” niam "Mzydenue
MPOTEKaHHUs TOKA B LIETIH, COepKaIlen
KoHJieHcaTop" win "Pacnipenenenue
Pa3HOCTH MOTEHIIUAJIOB (HANPSDKEHUs) IPU
MOCJIEI0BATEILHOM COEIUHEHUU
KOH/ICHCATOPOB"

159

160

161

Ou3nyecKuil MPaKTUKYM IO TEME
"UccnenoBaHue CMEIIAHHOTO COCIMHCHUS
pesuctopoB” wnu "M3Mepenue yneapHoro
COIPOTUBIIEHUS IPOBOJIHUKOB" WK
"UccnenoBaHue 3aBUCUMOCTH CHUJIBI TOKA OT
HaIPSKEHUS JUTsI JIAMITBl HaKaTuBaHUs "

Pu3n4ecKuil IPAKTUKYM 110 TEME
"Habmroienue snexktponuza’ uiu
"N3mepeHnue 3apsiia 0JHOBAJIEHTHOTO HOHA'
w "HccnenoBanue 3aBUCUMOCTH
COTIPOTUBIIEHUSI TEPMOPE3UCTOPA OT
temneparypbl” win "CHATHE BOJIBT-
aMITEpHOM XapaKTepUCTUKH qroaa"

'

PesepBHrlit ypok. O6001ICHHE U
CUCTEMAaTH3aIMsl 3HAHHUH 110 TeMe
"KunemaTtuka"

162

PesepBHsiit ypok. O6001IeHHE U
cHCTeMaTH3aIus 3HAaHHUI 110 TeMe
"lunamuka"




163

PesepBHbIil ypok. O0001ICHHE U
cucreMarusanus 3Hanui mo reme "Cratuka
TBEpAOro Tena"

164

PesepBHbIil ypok. O0001ICHHE U
cHUCTEeMaTu3alus 3HaHUH 110 TeMe ""3aKOHbI
COXpaHEHHUs B MEXaHHUKe"

165

PesepBHbIil ypok. O6001ICHNE U
cucreMaruzalus 3HaHui mo tTeme "OCHOBBI
MOJIEKYJIIPHO-KUHETUYECKON Teopun"

166

PesepBublit ypok. O60011eHNE U
cHCTEMAaTHU3allus 3HaHUM 110 TEME
"Tepmoaunamuka. TernoBbie MaiuHb!"

167

168

PesepBublit ypok. O60011eHNE U
cHCTeMaTH3alMsl 3HAHUH 110 TEME
"ArperaTHble COCTOSIHUS BelecTBa. Da3oBbie
nepexonr"

PesepBHrlit ypok. O600111eHNE U
CHCTeMaTH3aIMsI 3HAHUH 110 TEME
"Dnexrpuueckoe noie"

169

PesepBHeiit ypok. O60011IeHNE U
CUCTEMAaTH3alMsl 3HAaHUH 110 TeMe
"ITocTOSIHHBIN NEKTPUYECKUH TOK"

170

PesepBHsiit ypok. O60011IeHNE U
cucTeMatusanys 3Hagui mo treme "Toku B
pa3nuyHbIX cpenax”

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

170
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11 KITACC

KoanyecTBO 4acoB DJIeKTPOHHbIE
[1]
Jl:;-l'l Tema ypoka Beero Kognpom,m,le HpﬁaKaneCKne i[:;: J— gg}‘)l;l;?;‘;fe P—
padoTbI padoThbI pecypeb
BzaumoneiicTBre NOCTOSHHEIX MATHUTOB U
1 MIPOBOJHUKOB C TOKOM. MarHuTHOE ToJIe. 1
l'unote3a Ammepa
Bekrop marautHON nHAYKuuU. [TpuHnmn
2 CyNEpIIO3UIMN MAarHUTHBIX NoJel. JInnuu 1
MarHUTHOW MHIYKIIUH
3 MarnuTtHOe 1oJjie TPOBOJHUKA ¢ TOKOM. OTBIT 1
Opcrena
4 Cuiia AMnepa, e€ HanpaBJI€HUE U MOJYJIb 1
5 Pemenne 3agau 1
6 [Ipumenenue 3akoHa Amrepa. 1
DNEeKTPOU3MEPUTENbHBIE TPUOOPHI
Cuia JlopeHua, e€ HanpaBJiIeHUE U MOIYJIb.
7 JIBrKeHHE 3apsyKEHHON YacTUIBI B OJJHOPOJHOM 1
MarHuTHOM II0JIe
8 Pemrenne 3agau 1
Pa6ora cunsl Jlopenia 1
10 Pemenune 3amau 1
1 MarnutHoe nosne B BemecTse. PeppoMarHeTuky, 1
napa- U JuaMarHeTUKH
12 OcHoBHBIE CBOIiCTBa (heppOMarHeTUKOB. 1
[TpumeneHnue heppoMarHeTHKOB
13 Pemenue 3agaq mo reMme "MargutHoe mose" 1
14 Pemenne 3amau no teme "MarautHoe mone" 1
15 SIBnenne 3neI<Tp0MUarHHTH0171 nHaykuuun. [Totok 1
BEKTOpAa MarHUTHON MHAYKIIUHU




16 OJ1C uHAYKII 1
17 3aKOH 3JIEKTPOMarHuTHON MHAYyKIMU Dapajes 1
18 Buxpeoe aextpuueckoe nosie. Toku Oyko 1
19 OJ1C uHAYKIMY B ABUKYIIUXCS TPOBOIHUKAX 1
20 Penrtenue 3amau 1
21 IIpaBuio Jlenna 1
2 NunykruBHOCTh. KaTylka MHAYKTUBHOCTH B LIEIIN 1
IOCTOSIHHOT'O TOKa
23 SBnenue camonnaykiuu. 3J1C caMouHayKIuu 1
24 DHeprus MarHUTHOTO TOJISI KaTYIIKU C TOKOM. 1
DIIEKTPOMArHUTHOE I10JIe
25 Pemenne 3agau 1
26 '(')606HIGHI/IG Y CUCTEMAaTU3alus 3HAHUH 10 TeME 1
OneKkTpoaruHaMuKa"
7 'I'COHTpOJILHaﬂ pabota o Teme 1
OneKkTpoanHaMuKa"
78 KonebarenbHas cucrema. CBOOOIHBIC KOJICOAHMS. 1
lMapmonnueckue konebanus
29 Kunematnueckoe u TMHAMHUYSCKOS OIMCAHHE 1
KoJIeOaTeIbHBIX JBMKCHUH
DHepreTuyeckoe onucanue. BeiBoa
30 JTUHAMHUYECKOTO OMUCAHUS TAPMOHHYECKUX 1
KoJeOaHUN U3 UX SHEPTETHUECKOTO U
KUHEMATHYECKOTO OIMMCAHMS
31 Ammntyna u a3za koaedbaHumit 1
[Tepuon n wactora konebanuit. [leproa manpix
3 CBOOOIHBIX KOJICOaHUII MATEMAaTHYCCKOTO 1
MasTHHKA. [lepro cBOOOIHBIX KoJleOaHui
MPYKHHHOTO MasiTHUKA
33 3aryxaromue KonebaHus. BelHyX1eHHbIE 1
koJsieOanus. Pe3oHanc
34 ABTOKOJICO0AHUS 1




35

Penrenue 3anau

Ypok-koHpepenus "MexaHndeckue KoiaeOaHus B

36 MY3bIKaJIbHbIX HHCTpYMEHTaXx"
37 '(')606H.ICHI/IG Y CHCTeMAaTH3allysl 3HAHUH 110 TeME
Mexannueckue koynedanus"

38 DnekTpoMarHuTHeIe Kosiebanus. KonebarenbHbIl
KOHTYD
®opmyna Tomcona. CBsi3b aMIUIMTYIBI 3apsiia

39 KOHJIEHCATOpa C aMILJIUTY10M CHIIBI TOKa B
K0JIeOATEITbHOM KOHTYpE

40 3aK0H COXpaHEHUs YHEPTUU B UJICATLHOM
KOJIe0aTeIIbHOM KOHTYpE

A1 3aTyxarolre 1eKTPOMarHuTHbIE KOJIeOaHusI.
BoinykieHHBIC 2JIEKTPOMAarHUTHBIE KOJIeOaHUs

42 [TepemennsIii TOK. Pe3ncTop u KoHIEHCATOD B
LENY IEPEMEHHOTO TOKa

43 Karyimka MHIyKTUBHOCTH B IIETIH TIEPEMEHHOTO
TOKa

A4 3akoH OMa JJ1sl 5eKTPUYECKON LEenu
MEePEMEHHOTO TOKa

45 M(\)’HIHOCTI) MEPEMEHHOTO TOKA. AMITUTYAHOE U
JIEMCTBYIOIIIEE 3HAUEHHUE CUJIbI TOKA U HANIPSKEHUS

46 Pe3oHaHc B aniekTpuuecKoi 1enu

47 Pemenne 3amau

48 Wneanvublif Tpancdopmarop. [IpoussoacTso,
nepeaava v noTpedbIeHue AEeKTPUIECKONH IHEPTHH
DKOJIOTHYECKUE PUCKHU TTPU MPOU3BOJICTBE

49 31eKTpo3Heprun. Kynbrypa ucnosap30BaHus
AJIEKTPOIHEPTHH B IOBCETHEBHOM KU3HU

50 Pemenne 3amau

51 Pemenue 3agau

52 O0001eHre 1 cUCcTEMATU3aLMS 3HAHUN 110 TEME




"DJIeKTpOMarHuTHbIE KoieOanus "

MexaHndecKkre BOJIHEI. XapaKTepI/ICTI/IKI/I

>3 MEXAHUYECKUX BOJH

54 CBoiicTBa MEXaHMYECKUX BOJIH

55 3ByK. XapaKkTEpUCTUKH 3BYyKa

56 Wndpassyk " yIbTPasBYK. [ITymoBoe 3arpsi3HeHHE
OKPYXKaroIIel cpeibl

57 Penrtenue 3anau

53 DneKTpOMarHuTHbIE BOJHBL. M3nyueHue
AIIEKTPOMArHUTHBIX BOJIH

59 DHeprus AMEeKTPOMArHUTHBIX BOJH. CBOMCTBa
AJIEKTPOMAarHUTHBIX BOJIH

60 [IIxana 3neKTpOMarHUTHBIX BOJIH. [Ipumenenne
3JIEKTPOMArHUTHBIX BOJIH B TEXHUKE U OBITY
[TpuHIMIIBI paTUOCBSI3U U TEJICBUACHUS.

61 Paguonokanus. DneKTpoMarHuTHOE 3arpsi3HEHUE
OKpYXKaroIlen cpesbl

62 KOHTpSJ‘IBHaSI pabota no Teme "Konebanus u
BOJIHBI

63 CgerT. 3aKOH MPSAMOJIMHENHOIO pacpoCTpaHEHUS
cBeTa

64 Pemenue 3aia1 Ha NPUMEHEHHE 3aKOHa
IPSIMOJIMHENHOTO PACIIPOCTPAHEHMSI CBETA

65 Otpaxenue csera. Ilnockoe 3epkaino.
Cdepuueckoe 3epkajo
[Ipenomnenue cBeta. AGCONIOTHBIN U

66 OTHOCHUTEJIBHBIN 110Ka3aTeNb PEITOMIICHHUS.
ITonnoe BHyTpeHHEe oTpaxeHnue. IIpenenpHbIi
YroJI IIOJIHOTO BHYTPEHHETO OTPAXKEHUS

67 Pemenue 3a1ay Ha IpUMEHEHNE 3aKOHOB
OTpaXeHUS U MIPEJIOMJICHUS CBETA

68 Xon nydeit B mpusme. Jucnepcust ceeta. CIOXKHBIN




coctaB Oemoro ceta. L{peT

JIMH3EL (DOKYCHOC PACCTOSAHHUE U OIITUYCCKAs CUJia

69
JIMH3BI

70 [TocTpoenne n3o0pakeHuii B TMH3aX U UX
cucTeMax. YBeJInYeHHEe JTUH3bI

7 Pemenue 3a1a4 Ha MOCTpOCHUE U300PAKESHHUIA,
MOJTy4aeMbIX C MOMOIIBIO JIMH3

72 I'ma3 kak onruueckas cucrema

73 Pemenne 3anat. [Tpenensr mpUMEHUMOCTH
F€OMETPHYECKOMN ONTHUKH

74 CkopocTb cBETa U METO/IbI €€ U3MEPEHUS

75 Hucnepcus ceera

76 WHuTepdepennus cera

77 KorepeHTHBIC HCTOYHUKHU. Y CIIOBUST HAOIOICHUS
MaKCHMYMOB U MUHUMYMOB

78 Pemenue 3anau

79 [Ipumenenue nuteppepeHuu

80 Hudpakimus cera

31 JudpaxknuonHas pemeéTka. Y cnoBue HaOII0ACHUS
IJIABHBIX MAKCUMYMOB

82 Pemenue 3anau

33 [ToniepeyHocTs cBeTOBBIX BOJH. [lonspu3anus
CBETa

84 Pemenne 3amau

85 CBeToBbI€ BJICHUS B IPUPOJIE

36 ?606H.IGHI/IC U CHCTEeMaTHU3allks 3HaHUN TI0 TeMe

Onrtuka"

87 KonTponbHas pabota no teme «OnTHKa»
['paHUIIBI TPUMEHUMOCTH KIIACCHYECKOMN

88 MEXaHUKH. 3aKOHBI AEKTPOJMHAMUKN U MIPUHLIUT

OTHOCHUTCIIBHOCTHU




[ToctynaTel cnenuaibHON TEOPUH

89 1
OTHOCUTEJIBHOCTH
IIpocTpaHCTBEHHO-BPEMEHHON NHTEPBAIL.
[IpeobpazoBanus Jlopenma. YcinoBue
90 IpUYMHHOCTU. OTHOCUTEIBHOCTh 1
OJIHOBPEMEHHOCTHU. 3aMeIJICHHEe BPEMEHH U
COKpAILEHUE JTUHBI
91 OHeprus U UMNYJIbC PEISITUBUCTCKON YaCTHIIBI 1
9 CBs13b Macchl € SHEPTUEN U UMITYJILCOM 1
PENATUBUCTCKOM YacTUIbl. DHEPIUs NOKOs
93 PaBHOBECHOE TEIIOBOE U3IIyUYECHHE 1
94 3akoH cMmerieHus Buna 1
95 ['unore3a M. [1nanka o kBanTtax. ®oTOHBI 1
96 DHeprusi 1 UMITYIIbC POTOHA 1
97 ®doroaddexr. OnbiTe A. I'. CroneroBa. 3aKOHBI 1
dboTtodrdpdekra
08 YpaBHeHI/Ie OiHIITeHa 115 poToapdekra. 1
Kpacnas rpanuna" ¢porosddexra
99 Jasnenue cBera. OnbiTel [1. H. JIebenera 1
100 BonHOBEIE CBOMCTBA YaCTHII 1
Boumnsl ne bponns. JInuna BonHsl g¢ bpoiis u
101 pa3mepbl 00J1aCTH JIOKATU3AIUHN JBUKYIIEHCS 1
YaCTHUIIbI
102 KopnyckynsipHO-BOJIHOBOH AyaIu3m 1
103 Judpakius 3JeKTPOHOB Ha KpUCTAJIaX 1
104 Crienuduixa u3MepeHuit B MUKpOMHUPE. 1
CooTtHomenust HeornpeaenéHnocrei [ 'eizendepra
105 Pemenne rpaduyeckux 3amaq 1
106 Pemienne pacu€THbIX 3a/1a4 1
107 'I'<OHTpOJ'IBHaSI pabota no TeMaM: "OcHossl CTO", 1
KopnyckysipHO-BOIHOBOM Jyanu3m"
108 OnbITHI IO UCCIETOBAHUIO CTPOEHHUS aTOMa. 1




[Tnanerapnas monens atoma Pezepdopaa

109

ITocrynatel bopa

110

111
112

113

114

115

116

117

118

119

120

Buapl ciektpoB. CrieKTp ypOBHEM SHEPruu aToma
BOJIOpOAA

CHoHTaHHOE U BBIHYKJIEHHOE U3Jy4YeHHE CBETA
Jlazep

Hyxnonnas monens siapa I'eitsenOepra-MBanenko.
3apsa 1 MaccoBoe YucIo sapa. M3oTomsl.
PagnoaktuBHOCTH

3aKOH paJlMoaKTUBHOIrO pacnana. CBoiicTBa
MOHU3HUPYIOIIETO U3NydeHus. Biausinue
PaIMOAKTUBHOCTH Ha )KUBBIC OPTaHU3MBI.
Ho3nmerpus

OHeprus CBs3U HYKJIOHOB B sipe. SI1€pHbIE CUIIBI.
HedexT maccel snapa. SnepHsie peakuun. SnepHbie
peakropsl. [Ipobnems! yrpasisieMoro
TEPMOSIEPHOTO CUHTE3a. DKOJIOTHYECKUE ACTIEKTHI
pPa3BUTHSA AIEPHON SHEPTETUKHU

MeTobl perucTpauyu U UCCIIeI0BaHUS
AJIEMEHTAPHBIX YacTull. OyHIaMEeHTaIbHbIE
B3aUMO/JICUCTBUS. bapruoHbI, ME30HBI U JIENITOHBI.
[IpeacraBnenne o CranmpaptHoit monenu. Kpapk-
TJIIOOHHAS MOJENb aJpOHOB

®dusuka 3a npenenamu CTaHIapTHONW MOJEIH.
TémHas Marepus U TéEMHas dHeprus. EquHCcTBO
¢bu3nyecKoil KapTUHBI MHUpa

OTansl pa3BUTHS ACTPOHOMMH. 3HAYEHUE
aCTPOHOMHH

[TprMeHUMOCTb 3aKOHOB (PU3UKHU 11 0OBICHEHUS
IPUPOJIBI KOCMUYECKHX 00BEKTOB. MeTOabI
ACTPOHOMHUYECKUX UCCIEIOBAHUI

CoBpeMeHHbIE ONTUYECKHE TEJIECKOIIbI,
paMoTeNeCKONbl, BHEATMOC(hEpHAasi aCTPOHOMHUS




121

122

Bun 3Bé3nHoro HeGa. Co3Be3aus, ipKkue 3BE3 I,
IIJIaHCTHI, UX BUIUMOC IBUKCHUC

Comnneuynas cucrtema. Comaie. ConHeunas
aKTHUBHOCTH. McTounuk sHeprun CoyHIa u 3BE3]1

123
124

125

126

127

128

3BE3/1b1, UX OCHOBHBIE XapaKTEPUCTUKHU.
Huarpamma "CrieKTpajibHbBIN KJIACC — CBETUMOCTD"

3Be3/1bI IVIABHOM MOCJIE10BATEILHOCTH
Buyrpennee ctpoenue 38E311. CoBpeMEHHbIE
MPEACTABJICHUS O IPOUCXOKIACHUHU U 3BOJIOLIMHI
ConHua u 3B€31. DTalibl )KU3HU 3BE3]
Muieunsiii [1yTe — Hama ["anaktuka. Tunsl
rajlakTuK. YEpHbIe IbIPHI B SApax ralakTHK
Bcenennas. Pacimpenue Beenennoit. 3akon
Xab6ma. Teopust bonbmioro B3peiBa. PenukroBoe
U3JIy4CHHUE

Macmrabnas crpykrypa Beenennoil.
MeraranakTuka

129

Hepeménnbie mpo0ieMbl aCTPOHOMHUH

130

®uznueckuil npakTukyM no teme "Hecnenosanue
MarHUTHOTO TIOJISI TOCTOSTHHBIX MarHUTOB" WIIN
"HccnenoBanue cBOMCTB (peppOMarHeTHKOB" UITN
"HccnenoBaHue aefiCTBUS IIOCTOIHHOTO MarHuTa
Ha paMKy ¢ TOKoM"

131

132

®uznyeckuil NpakTUKyM 1o teme "M3mepenune
cuibl Amnepa" unu "M3ydeHne 3aBUCUMOCTH CHJIBI
Awmriepa ot cuiiel Toka" ninu "OnpeneneHue
MarHuTHOM MHIYKIIMM HA OCHOBE U3MEPEHHUSI CHIIbI
Amrmepa"

®usnyeckuil NpakTUKyM 1o reme "McecnenoBanue
SIBIICHUS DJIEKTPOMATHUTHOW MHAYKIIUU'" WITH
"Onpeaenenre HHAYKIIMN BUXPEBOTO MATHUTHOTO
monsa"

133

®uznueckuil npakTukyM no teme "Hcecnenosanue




134

135

136

137

sBiieHus camonHAyKimnu'" win "COoopka Mojenu
JIEKTPOMAarHUTHOro reHeparopa’

®uznyeckuil npakTukyM 1o teme "M3mepenue
nepuoJia CBOOOAHBIX KOJICOAHUN HUTSHOTO U
IPYXKUHHOI'O MasiTHUKOB"

Pu3n4ecKuil IPAKTUKYM 110 TEME
"I[IpeoOpazoBaHue SHEPTUHU B IPYKUHHOM
MasiTHUKE"

®uznyeckuil npakTukyM no teme "Hcecnenopanue
HEPEMEHHOT0 TOKa Yepe3 MoCie10BaTeIbHO
COeIMHEHHBIE KOHAECHCATOP, KaTyILIKy U pe3uctop"
win "HccnenoBanue padboThl HICTOYHUKOB CBETA B
LEMU TePEMEHHOTO ToKa"

®uznyeckuil npakTukyMm no teme "M3ydyenue
1apamMeTpoOB 3BYKOBOM BOJIHBI"

138

®uznyeckuil npakTukyM o teme "M3mepenue
nokasareJsi IpeIOMJIeHHs CTeKJIa" WK
"TTonrydyeHne n300pakxeHUsl B CUCTEME U3 TIIOCKOTO
3epKajia v JIMH3bI"

139

140

141

®uznueckuil npakTukyM no reme "Hecnenosanue
3aBUCHUMOCTHU (POKYCHOTO PacCTOSIHUS OT BEIleCTBa
(na mpumepe xuakux JuH3)" unu "N3mepenue
(OKYCHOTO pacCTOSIHUSI paCCEeUBAIOIINX JIUH3"

®uznueckuil npakTukyM no reme "Habmonenue
TUQpakiuu, HHTepGEPEeHIINH U TOTSIPU3ALIH
ceera"

®usnueckuil IpakTUKyM 1o reme "Onpenesenue
UMITYJIbCA M SHEPTHH PEISITUBUCTCKUX YacTHIl (110
dororpadusM TpeKoB 3apsHKEHHBIX YaCTHII B
MarHuTHOM noe)"

142

®uznyeckuil NpakTukyM 1o teme "M3mepenue
nocrosiHHOM [lmanka Ha OCHOBE MCCIEA0OBaHUS
dororddexra" wnu "UccraenoBanue 3aBUCUMOCTH
CHUJIbI TOKA YEPE3 CBETOAMO OT HANPSIKEHUS"




143

®dusznyeckuit nmpakTukyM no teme "HMccnenoBanue
CIIEKTpa pa3peKeHHOr0 aTOMapHOI0 BOJIOPOAA U
W3MEpPEHHE MOCTOSTHHOM Punbepra"

144

145

®dusnyeckuil mpakTukyM mno teme "HccnenoBanue
paroaKTUBHOTO ()OHA C UCTIOIB30BAHUEM
no3umerpa" win "M3ydeHue norsomenus oera-
YaCTHII AJTIOMAHHEM"

Owusnueckuii npakTukyMm 1o Teme "Habmonenus
3BE3AHOIO HeOa HEBOOPYKEHHBIM IJ1a30M C
MCIIOJIb30BAHUEM KOMITBIOTEPHBIX MTPUIIOKEHUN
JUTSL OIIPEICIICHUS TTOJIOKEHUS HeOECHBIX 00BEKTOB
Ha KOHKPETHYIO JJaTy: OCHOBHBIE CO3BE3/IH
CeBepHOro noaymapus u sipkue 3BE3/1b1" UIn
"HaGnronenus B Teneckon JIyHbl, miaHer,
TYMaHHOCTEH U 3BE3AHBIX CKOIUIEHUI"

146

147

148

149

O0001IeHre U cucTeMaTH3alys 3HaHui. Poib
(U3UKY U aCTPOHOMHUHU B SKOHOMUYECKOH,
TEXHOJOTMYECKOM, COITMAILHON M A THUECKOU
chepax nesaTenbHOCTH YeJIOBEeKa

0O0001eHne 1 cucreMaTu3alus 3Hauuii. Poie u
MeCTO (PU3UKHU ¥ AaCTPOHOMHUH B COBPEMEHHOMN
Hay4YHOU KapTHHE MHUpa

O0o001IeHrEe U cHCTEeMaTH3alus 3HaHui. Poib
busnyeckoit Teopun B HOPMHUPOBAHHIH
MpeJICTaBICHUI O PU3NYECKON KapTUHE MHPA,
MecTO (PHU3MUECKON KapTUHBI MHpa B OOIIEM pSAAY
COBPEMEHHBIX €CTECTBEHHO-HAYIHBIX
MPEJCTABICHUIN O IPUPOJIE

O00011eHre 1 cUCTEMaTU3ALNS 3HAHUI 110 TEME
"Kunemaruka"

150

151

O00011eHHE U CUCTEMATU3ALMS 3HAHUI 110 TEME
"Kuuemaruka"

O0001eHre 1 cucTEMAaTU3ALMS 3HAHUI 110 TEME
"lunamuka"




152

153

O0001eHre U cUCTEMAaTU3ALMS 3HAHUI 110 TEME
"Cratuka TBEpa0ro Tena”

O0001Ienre ¥ cucTeMaTH3alns 3HAHUH 110 TEME
"3aKOHBI COXpaHEHHS B MEXaHUKE"

154

155

O00011eH e U cUCTEMAaTH3alKs 3HAHUH 110 TEME
"OCHOBBI MOJIEKYJISIPHO-KUHETUYECKOH Teopun”
O0o001IcHNEe U CHCTEMATHU3aLMsI 3HAHUH 110 TEME
"Tepmoaunamuka. TernoBbie MaiuHb!"

156

O06o0011eHre U cucTeMaTu3alus 3HaHUH 110 TeMe
"ArperatHble cOCTOIHUS BelecTBa. Ma3oBble
nepexonl”

157

O0o01IeHre U CHCTeMaTU3alns 3HAHUI TI0 TeMe
"DnekTpuueckoe mose"

158

159

O06o0011eHre U cucTeMaTu3alus 3HaHuH 110 TeMe
"ITocTosiHHBIN AMMEeKTpUYeCKUil TOK"
O06o00mIeHre 1 cuCTeMaTU3aIMsl 3HAHUH 110 TeMe
"ToKM B pa3nu4HbIX cpenax”

160

161

O00011IeHNE U CUCTEMATU3ALUs 3HAaHUI 10 TEME
"MaruutHoe moJe"

Peseprubiit ypok. O600111eHHE U CUCTEMATU3AIIHS
3HaHUM N0 TeMe "DIeKTpoMarHuTHas MHAyKus"

162

163

164

165

PesepBHbIit ypok. O000IIEeHHE U CHCTEMAaTH3alIHS
3HaHUH 10 Teme "MexaHudeckue kojaedbanus"

PesepBHbIit ypok. O000IIEeHHE U CHCTEMAaTH3alIHS
3HaHUU 10 TeMe "DIeKTpOMarHUTHbIE KosieOaHus "
Peseprubriit ypok. O60011IeHIE U CUCTEMATH3AIIHS
3HaHU# 1o Teme "MexaHudeckue u
3JIEKTPOMArHUTHBIE BOJTHBI"

Peseprubiit ypok. O60011IeHIE U CUCTEMATH3AIHIS
3HaHu# 1o Teme "OnTtuka"

166

PesepBHeIil ypok. O000IIEHNE U CHCTEMAaTHU3AIHS
3HaHuil no teme "OcHosel CTO"

167

PesepBHbIil ypok. O000IIEHNE B CHCTEMAaTH3aINS




3HaHui 1o Teme "KopmycKyisipHO-BOJHOBOM
nyanu3m"
PesepBHeIil ypok. O000IICHHE U CUCTEMATH3AIHS

168 9 " "
3HaHui o teme "®du3uka aToma

PesepBHbIil ypok. O000IICHHE H CHCTEMAaTH3AIINS
169 3HaHU# 1o TeMe "Du3nKa aTOMHOIO s/ipa U
3JIEMEHTAPHBIX YACTHUIL"

PesepBHbIil ypok. O000IICHHE H CHCTEMAaTH3AIINS
3HaHUH 10 TeMe "DneMeHThl acTpodhu3uKH"

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

170

170

16







YYEBHO-METOAUYECKOE OBECIIEYHEHHUE OBPA30BATEJIbBHOI'O ITPOLIECCA
OBA3ATEJ/IBHBIE YYEBHBIE MATEPHUAJIBI U151 YHEHHUKA

o ®usuka. Konebanusa u Bonnsl, 11 kimace/ Msaxumes I'.51., Cunskos A.3.,
OO611ecTBO ¢ OTpaHUYEHHON OTBETCTBEHHOCTHIO «JIPODA»; AkuimonepHoe
obmectBo «M3aatenbeTBo «IIpocBemenuey

» ®usuka. Mexanunka, 10 xmace/ Msakumes I'.51., Cunsakos A.3., O0miecTBO ¢
OTpaHUYCHHOM OTBETCTBEHHOCTHIO «/IPODA»; AKImoHepHOE 0011EeCTBO
«M3narensctBO «IIpocBenieHue»

» ®usuka. MonekynsipHas ¢usuka. Tepmoaunamuka, 10 knace/ Msikuiies
I'.4., CunsxoB A.3., O61IECTBO ¢ OTpaHUYEHHON OTBETCTBEHHOCTHIO
«IPODA»; Akimoneproe obmectBo «M3marenscTBo «IIpocBerieHne»

» Gusuka. Onruka. KBantoBas ¢usmka, 11 kmacc/ Mskumes I'.4., Cunskos
A.3., O01IecTBO ¢ OrpaHUYCHHOM OTBETCTBEHHOCTHIO «JIPODA »;
AxrmonepHoe obmectBo «M3aatenbetBo «IIpocBenienuey

» Gusuka. Dnekrpoaunamuka, 10-11 kmaccel/ Msikumes I'.., CunsikoB A.3.,
OO611ecTBO ¢ OTpaHUUYEHHON OTBETCTBEHHOCTHIO «JIPODA»; AxuimonepHoe

obmectBo «M3aatenbctBo «IIpocBenieHune

METOAUYECKHUE MATEPHUAJIBI U151 YYUTEJIA

1. A.B.Illatanuna ®usuka . YriuyOnenuslid yposenb. 10 kiacc. Meroandeckoe
nocobue k yueOnukam ['.S.Mskummesa, A.3.CunsikoBa.- M.: lpoda, 2017.

2. A.B.Illaranuna ®usuka . YriyOsiaeHHbli ypoBeHb. 11 kiacc.

MeTtoaudeckoe mocooue k yueOnukam ['.51.Mskumena, A.3.CunsikoBa.- M.:

Hpoda, 2017.



3. HN.T'onendap6 dusuka: 3agaunuk 10-11 kmaccer

4. JI.A. Kupuk CamocTosTenbHbIE U KOHTPOJIbHBIE padoThI 1o (usuke s 10
knacca.- M.: «Miekcan, 2017.

5. JL.A. Kupux CamocTosTeIbHBIE U KOHTPOJIbHBIE pa0oThI 10 (husuke s 11
knacca.- M.: «Miekcan, 2017.

6. C.M.Kozen Coopruk 3a1a4 o ¢pusuke.- M.: [Ipocsemenne,2015

7. 0.®. Kabapauu DkcniepuMeHTalIbHbIE 3a1anus 1o ¢usuke. 9-11 kit
yaeOHOe TocoOue TSl yJamuxcsi 001meo0pa3oBaTeNIbHBIX yUpEeKICHUH.-M. ;
Bepoym-M, 2001

8. A.Il. PermkeBrny ®usuka. 3amaunuk. 10-11 kmacesl. —M.: JIpoda, 2023

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbHI U PECYPCBI CETU UHTEPHET
S cnam EI'D. Ludposoii cepBuc

POII






