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INOACHUTEJIbBHAS 3AIINCKA

[Tporpamma mo ¢u3uke 0a30BOro ypoBHS Ha ypOBHE CpeaHero oOmiero oOpa3oBaHUS
pazpaboTaHa Ha OCHOBE IIOJIO)KEHHM U TpeOOBaHUN K pe3ylbTaTaM OCBOCHHS OCHOBHOM
oOpa3oBaTenbHOI porpaMmel, ipeacTaBieHHbIX B DI'OC COO, a Takxe ¢ yuérom deaepanbHON
paboueii mporpaMMbl BOCIIUTAHUS ¥ KOHLIETIIIUY MpenoiaBaHus yueOHoro npeamera «Pu3nka» B
oOpa3oBaTenbHbIX opranuzauusx Poccuiickoii ®enepanuu, peanu3yrOLMX OCHOBHbBIE
o0pa3oBaTelibHbIE IPOTrPAMMBI.

Conepxanue mporpamMMmbl 1o (M3MKE HampaBleHO Ha (OPMUPOBAHHE €CTECTBEHHO-
Hay4YHOW KapTUHBI Mupa oOydaronuxcs 10—11 kimaccoB npu oOydeHHU ux ¢Gu3NKe HA OA30BOM
YPOBHE Ha OCHOBE CUCTEMHO-JIEATeIbHOCTHOTO noaxoaa. [Iporpamma no ¢usuke cOOTBETCTBYET
tpeboBanusiM OI'OC COO k mIaHUpPyeMbIM JIMYHOCTHBIM, MPEAMETHBIM M METalpeIMETHBIM
pesyibTataM OOYYeHHs, a TAKKE YYUTHIBAET HEOOXOAMMOCTb peaH3allid MEXKIIPEIMETHBIX
CBs3el (PU3MKM C eCTEeCTBEHHO-HayYHbIMH YyueOHBIMU IpeaMeTaMu. B Hell ompenpensiorcs
OCHOBHBIC IeJIH M3Yy4eHHs (U3MKU HAa YPOBHE CPEIHETO O0IIero oOpa3oBaHWMs, TUIAHUPYEMBIC
pe3yNbTaThl OCBOEHUS Kypca GU3UKH: TUYHOCTHBIE, METallpeIMETHbIC, TPeMETHBIE (Ha 6a30BOM

YpPOBHE).
[Tporpamma 1o ¢pu3MKe BKIHOYACT:

e IUIAHUpPYEMbIE PE3yNbTaThl OCBOECHUS Kypca (pu3Mku Ha 6a30BOM ypOBHE, B TOM 4YHCIE
IIpeIMETHBIE PE3YIbTAThI IO roj1aM O0yUEHUs;
e coaepxaHue yuyeOHoro npeamera «Pu3uka» no rogam o0yueHwus.

®du3nka Kak Hayka 0 HarboJiee 00MUX 3aKOHAX MPUPOIBI, BEICTYIIAs B KQ4eCTBE YIeOHOTO
npeaMeTa B LIKOJIEe, BHOCUT CYLECTBEHHBIH BKJIJ B CUCTEMY 3HAaHUH 00 OKpY’KarolleM MUpe.
IkonbHBI Kypc (HU3UKH — CHCTEMOOOPA3yIOUIMA Ui E€CTECTBEHHO-HAYYHBIX Y4EeOHBIX
IPEIMETOB, TOCKOJIbKY (PU3HUECKUE 3aKOHBI JIS)KAaT B OCHOBE ITPOLIECCOB U SIBJICHUH, U3y4aeMbIX
XuMHel, Ouonorue, ¢usmdeckoil reorpadueir u acrpoHomueit. Mcnonp3oBaHue W akTHUBHOE
npUMeHeHHe (pU3NYecKUX 3HaHUH ONpeiessieT XapakTep 1 pa3BUTHE Pa3HOOOPAa3HBIX TEXHOIOT UM
B c(epe HSHEPreTHKH, TPAHCIOPTA, OCBOEHUS KOCMOCA, MOJYyYEHHS HOBBIX MAaTEpUaJIOB C
3aJJaHHBIMH CBOWCTBaMHU U JIpyrux. Mzyuenue (pu3nku BHOCUT OCHOBHOM BKJIAJ B ((OPMUpPOBaHHE
€CTECTBEHHO-HAYyYHON KapTHHBI MUpa oOydaromuxcsi, B (pOpMHUpOBAHUE YMEHUN NPUMEHSTh
HAYYHbII METOJ] MO3HAHUSI ITPH BHITIOJIHEHUN UMHU YY€OHBIX HCCIIEOBAHUI.

B ocHoBy kypca ¢usuku 17151 ypoBHS cpeHero oOmiero oOpa3oBaHUsl MOJIO0XKEH Pl UACH,
KOTOpBIE MOKHO pacCMaTpUBATh KaK MPUHIUIIBI €70 IOCTPOEHUS.

Hoes yenocmuocmu. B cOOTBETCTBUU C HEN KypC ABIISETCS JIOTUYECKU 3aBEPIIEHHBIM, OH
COJIEPKUT MaTepuall U3 BCEX pa3fiesioB (PU3UKH, BKIIOYACT KaK BOMPOCHI KIACCHUECKOW, TaK U
COBPEMEHHOU (PU3UKH.

Hoes cenepanuzayuu. B cooTBeTCTBUU ¢ Hell MaTepual Kypca GU3NKH 00beJUHEH BOKPYT
¢uznueckux Teopuid. Begymmm B Kypce sBIseTcss (OPMUPOBAHUE MPEICTABICHUN O
CTPYKTYPHBIX YPOBHSIX MaTE€pPHUH, BELIECTBE U TOJIE.

Hoes eymanumapusayuu. E€ peanusanus npeanojaraeT UCIOJIb30BaHUE I'yMaHUTapPHOTO
noTeHIMana (U3NYecKoi HayKH, OCMBICTICHUE CBSI3U pa3BUTHUS (PU3MKH C pa3BUTHEM OOIIECTBa, a
TaK)Ke C MUPOBO33PEHUECKUMHU, HPABCTBEHHBIMHU U SKOJOTHYECKHUMHU MPOOIEMaMHU.

Hoes npuxnaonou nanpaenrennocmu. Kypce Gu3nku mpeanoigaraet 3HakOMCTBO € IIUPOKUM
KPYTrOM TEXHHUYECKHX U TEXHOJOTUYECKUX MPHUJIOKEHUN U3YUYEHHBIX TEOPHIl U 3aKOHOB.

Hoes sxonocuzayuu peanusyercss IMOCPEIACTBOM BBEICHHS 3JIEMEHTOB COJCpXKaHMA,
MOCBSIIEHHBIX IKOJIOTHYECKUM MpoOIeMaM COBPEMEHHOCTH, KOTOpBIE CBS3aHbI C Pa3BUTHEM
TEXHUKU U TEXHOJIOTUH, a TaKke 00CyXAeHUs Mpo0IeM palliOHaIbHOTO MPUPOJIOTIONIB30BAaHUS U
HKOJIOTMYECKOIl 0€30MacHOCTH.

Crep>KHEBBIMH 3JIEMEHTaMH Kypca (PU3MKH Ha YpOBHE CpeaHero oOIiero oopa3zoBaHUs
ABIAIOTCA (u3nyeckue Teopuu ((POpMUPOBAHUE MPEACTABICHUN O CTPYKTYpe MOCTPOEHUs



buznueckoil Teopuu, poiu (PyHIAMEHTAIBHBIX 3aKOHOB W MPUHLHUIOB B COBPEMEHHBIX
NPEICTAaBICHUAX O MPUPOE, IPAaHUIAX MPUMEHUMOCTU TEOPHH, AJIS ONMUCAHHUS E€CTECTBEHHO-
HAYYHBIX SIBJICHUM U MIPOLIECCOB).

CucTeMHO-IeITETLHOCTHBIN MOAX0] B Kypce (PU3MKHM peamn3yercs Mpexae BCero 3a CUET
OpraHHu3aIi IKCIEPUMEHTATBHON JesATeNbHOCTH oOyuarouuxcs. /s 6a3oBoro ypoBHs Kypca
(GU3UKH — 3TO UCMOJIB30BaHUE CHCTEMBI (DPOHTAIBHBIX KPAaTKOBPEMEHHBIX IKCIEPUMEHTOB
7a00paTOPHBIX pabOT, KOTOpPhIE B mMporpamMme 1o (usuke oOBEAMHEHBI B OONIUMH CIHCOK
YUEHUYECKUX MPAKTHYECKUX padoT. BeigeneHue B yka3aHHOM mepedHe J1abopaTOpHBIX padoT,
MPOBOAMMBIX JJII KOHTPOJS U OLEHKH, OCYIIECTBISETCA Y4YaCTHHKaMH 00pa3oBaTelIbHOTO
nporiecca UCXOs U3 0COOEHHOCTEH TUTAHMPOBAaHMS U OCHAIeHUs Kabuneta ¢usuku. [lpu sTom
oOecrieunBaeTcs OBJAJCHHE OOYYAIOUIMMUCS YMEHHSIMH HPOBOAMTH KOCBEHHbBIE H3MEpEHUS,
UCCIICIOBAaHUS 3aBUCHUMOCTEH (PU3MUECKMX BEJIMYMH U TOCTAaHOBKY ONBITOB IO IPOBEPKE
MPEIOKEHHBIX TUIIOTE3.

Bonbmioe BHUMaHue ynenseTcs pelIeHuI0 pacuéTHBIX U KauyeCTBEHHBIX 3aaad. [Ipu stom
JUTSL PACYETHBIX 3a]]a4 IMPUOPUTETOM SIBJISIOTCS 3a/1a4Ml C BHO 33JaHHOM (PU3MUECKON MOJEIBIO,
MO3BOJIAIOIINE IPUMEHSATh U3YUYEHHBIE 3aKOHBI U 3aKOHOMEPHOCTH KaK U3 OJJHOTO pa3jielia Kypca,
TaK W HMHTETPUPYS 3HAaHUSA U3 Pa3HbIX pa3fenoB. [l KauyecTBEHHBIX 3a/lad MPHOPUTETOM
SBIISIIOTCSL 3aJaHUS Ha OOBSICHEHHE MPOTeKaHWs (U3UYECKUX SBJICHUH M TIPOIIECCOB B
OKpYXarollel >KU3HH, TpeOyromue BbIOOpa (u3Mdeckod MOJenu A CUTyallud MpPaKTHKO-
OpPUEHTUPOBAHHOT'O XapaKTepa.

B coorBerctBuum ¢ TpeboBanusiMu PI'OC COO kK MarepuaibHO-TEXHUYECKOMY
obecrieyeHnIo yuyeOHOTo mporiecca 0a30BbIi YpOBEHb Kypca (PU3UKH HA YPOBHE CPEIHETO 00IIEro
0o0pa3oBaHMs JOKEH M3ydaThCs B YCIOBUAX MPEIMETHOro kabuHeTa (DM3MKU WIH B YCIOBHUSAX
MHTETPUPOBAHHOTO KaOWHETa MPEeIMETOB €CTECTBEHHO-HAYYHOTO LuKIa. B kabuHere ¢u3nku
JIOJKHO OBITH HeoOxoauMoe J1abopaTOpHOE OOOpYAOBaHWE [JIsl BBINIOJHEHUS YKa3aHHBIX B
nporpaMme 1o (Gpu3rKe yIeHHUECKUX MPAKTUIECKUX paboT U IEMOHCTPAIIHOHHOE 000pyI0BaHHE.

JleMoHCTpaliMoHHOE  00OpyJIOBaHHEe (QOPMHUPYETCS B COOTBETCTBUU C MPHUHIIMIIOM
MUHHMAaJIbHON JOCTATOYHOCTH M 00ECIeUMBACT IMOCTAHOBKY MEPEUNCICHHBIX B MPOrpaMMe T10
¢u3uKe KIIOUEBBIX JEMOHCTPALUMH JUIsl MCCIEIOBAaHUS HM3y4aeMbIX SBJICHUH M IPOLECCOB,
IMITUPUYECKUX U PYHIaMEHTATBHBIX 3aKOHOB, UX TEXHUYECKUX MTPUMEHEHHH.

JlaGopaTtopHoe 000pyA0BaHHE JIIsl YYEHUYECKUX PAKTHYECKUX paboT GopMHUpYeETCs B BUIE
TEMaTHYECKUX KOMIUIEKTOB M oOecreuyrBaeTcs B pacyéTe OJHOTO KOMIUIEKTa Ha JBYX
oOyyaromuxcs. TemaTndeckue KOMIUIEKThl J1abOpaTOPHOro OOOpYJOBAaHUS JOJKHBI OBITh
MIOCTPOCHBI Ha KOMILJIEKCHOM HCIIOJIb30BaHUH AHAJIOTOBBIX M HU(POBBIX NMPUOOPOB, a TaKkKe
KOMITbIOTEPHBIX U3MEPUTENIBHBIX CUCTEM B BUJIE LIM(POBBIX JIAOOPATOPHil.

OCHOBHBIMU LIEJIIMU U3Y4YEHUSI (PU3UKU B 00LIEM 00pa30BaHUU SABISIOTCA:

e (QopmHupoBaHUE UHTEPECA U CTPEMIICHUS 00YUAIOIIMNXCS K HAYYHOMY M3yUEHUIO IPUPOIBL,
pa3sBUTHE UX UHTEJUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEH;
e pa3BUTHE TMIPEJICTaBICHMM O HAaydHOM METOAE IIO3HaHus U  (QOpPMHUpPOBaHUE
UCCIIEN0BATENIBCKOIO OTHOLICHUS K OKPYKAIOIIMUM SIBJICHUSIM;
e (opmHupoBaHHE HAYYHOTO MHPOBO33PEHHS KaK pe3yibTaTa W3y4eHHs] OCHOB CTPOEHUS
MaTepuy U GyHIAaMEHTAIbHBIX 3aKOHOB (PH3HKH;
e (QopmupoBaHuE YyMEHUN OOBACHATH SBJIEHUS C UCHOJb30BaHUEM (DM3MUECKUX 3HAHUN U
Hay4HBIX JI0KA3aTEIbCTB;
e (opmupoBaHUE MPEICTaBICHUNA O POIU (U3MKHU AJI PA3BUTUS JIPYTHMX €CTECTBEHHBIX
HayK, TCXHUKU U TEXHOJIOTHUH.
Joctumxenne 3THX Lejed oOecreurBaeTcs pelIeHHEeM CIEAYIOIUX 3aJad B Ipolecce
U3y4eHHst Kypca (U3MKU Ha YPOBHE CpeHEro o011ero o0pa3oBaHus:



e TIPHOOPETCHHE CHUCTEMBl 3HAHWK 00 OOMmMX (HU3MYECKUX 3aKOHOMEPHOCTSX, 3aKOHAX,
TEOpHSX, BKIIIOYAs MEXaHUKY, MOJICKYJSIPHYIO (U3UKY, SIEKTPOAMHAMUKY, KBAHTOBYIO
(bU3HUKY U 3JIEMEHTHI aCTPO(U3UKH;

e (opmupoBaHUE YMEHHI IPUMEHSTh TCOPETHUSCKUEC 3HAHUS ISl 00BICHEHUS (PU3UICCKIX
SBJICHUU B TIPUPOJIE U [Tl IPUHATHS MPAKTUYECKUX PEIICHUN B IOBCETHEBHOM KU3HU;

e OCBOCHHE CITOCOOOB PEIICHHS Pa3IMYHBIX 33]1a4 C SIBHO 33JaHHON (U3NYECKON MOJECIBIO,
3aJ1a4, MOPa3yMEBAOIINX CAMOCTOSTEIbHOE CO3JaHue (PU3NUECKON MOJIeN, aIeKBaTHOM
YCIJIOBHSIM 33]1a4H;

e TMOHUMaHHE (U3MYECKUX OCHOB M MPHUHIIUIIOB JEHCTBUS TEXHUUYECKUX YCTPOMCTB U
TEXHOJIOTHYECKUX MPOIECCOB, UX BIUSAHUS HA OKPYKAIOUIYIO CPENY;

e OBJIQJICHHE METOJaMU CaMOCTOSITEIBHOIO IUIAHUPOBAaHUS U TMPOBENCHUS (PUIUUECKUX
OKCIIEPUMEHTOB, aHAIM3a U UHTEPIPETAIIMA UHPOPMAITIH, ONPEACTICHHS JOCTOBEPHOCTH
MOJIy4EHHOTO PEe3yJIbTaTa;

e CO3/IaHUE YCJIOBUM Uil Pa3BUTHS YMEHMH MNPOEKTHO-UCCIEI0BATEIbCKOW, TBOPUYECKOU
JESITEIbHOCTH.

Ha wmsyuenue ¢u3uku (0a30BBI YPOBEHb) Ha YPOBHE CpPEIHEro OO0IIero oOpa3oBaHMS
otBoauTcs 136 yacos: B 10 kimacce — 68 yacos (2 vaca B Henento), B 11 kinacce — 68 yacos (2 Jaca
B HEJIEINIO).

[Ipennaraemslii B mporpaMmme mo ¢pu3uke nepedeHb J1abopaTOPHBIX U MPAKTHUECKUX PabOT
SBJISIETCS PEKOMEHJIOBAHHBIM, YYHMTEINb JeJIaeT BBIOOP MPOBEACHMs JTaOOpaTOPHBIX PabOT U
OTIBITOB C YU4ETOM UHIUBUAYATbHBIX 0COOEHHOCTENH 00yUaOLIUXCS.

COIEPKAHUE OBYYEHUSA

10 KUIACC

Pazgea 1. ®u3uka 1 MeTOAbI HAYYHOT'0 MO3HAHUS

®usnka — Hayka o npupoge. Hayunble MeToabl MO3HaHUS OKpyXkarolero mupa. Poinb
HKCIIEPUMEHTA U TEOPHH B MPOIECCE TTO3HAHUS MPUPOJIbI. DKCIIEPUMEHT B (PU3HKE.

MonenupoBanue Quandeckux siBIeHU u mpoieccoB. Hayunbsle runoressl. Ousndeckue
3aKOHBI ¥ TEOPHUH. [ paHUIIBl MPUMEHUMOCTH (HU3UIECKUX 3aKOHOB. [[pUHITUTT COOTBETCTBUSI.

Ponp u mecto ¢u3uku B (GOPMUPOBAHWU COBPEMEHHOW HAydyHOW KapTUHBI MHpa, B
MIPaKTUYECKOU JeATETbHOCTH JIFOJICH.

Llemoncmpayuu

AHanorosbie U U(POBBIE U3MEPUTEIHHBIE TPUOOPHI, KOMITBIOTEPHBIC TATUYNKH.

Pa3pnen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe aBMxeHHE. OTHOCUTEIBHOCTh MEXaHHWUYecKoro JBwkeHus. Cucrema
otcuéra. Tpaekropus.

[lepemenienue, cKOpoCTb (CpeAHsisi CKOPOCTb, MTHOBEHHasi CKOPOCTb) U YCKOpPEHHUE
MaTepUATHbHOW TOYKH, UX MPOEKIIMH HA OCH CHCTeMbl KoopauHaT. ClIoKeHHE TIepeMENICHUN 1
CJI0KEHHE CKOPOCTEN.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSAMOJIHMHENHOE nBIKEeHHE. ['paduku 3aBHCHMOCTH
KOOPJIMHAT, CKOPOCTH, YCKOPEHUS, MYyTH U NMEPEMELICHUS] MaTEPUAIbHONW TOUYKU OT BPEMEHH.

CBoboaHOe masieHne. Y CKopeHue CBOOOTHOTO TIaICHMUS.

KpuBonuueiinoe paBuwxkeHue. J[BM>KeHHME MaTepUANbHOM TOUYKM MO OKPYKHOCTU C
MTOCTOSIHHOM 10 MOAYJIFO CKOPOCTBIO. YTJI0Bast CKOPOCTh, IMHEIHAsA cKopocTh. [lepruoa u yacrora
oOpartenus. LleHTpocTpeMuUTENIbEHOE YCKOPEHHUE.



TexHu4eckue ycTpoucTBa U MPAKTUYECKOE IPUMEHEHHUE: CIIUIOMETP, JIBUKEHUE CHAPSIIOB,
LIENTHBbIE U PEMEHHBIE NIEPEIaUH.

Jlemoncmpayuu

Mopnenb cucTeMbl OTCUETA, MILTIOCTPALINS KUHEMATUYECKUX XapaKTEPUCTUK JABH)KEHUS.

[TpeoOpazoBanre ABMKEHUI C UCIOIB30BAHUEM IPOCTHIX MEXAHU3MOB.

[Tanenue Ten B BO3IyXe U B pa3peKEHHOM IIPOCTPAHCTBE.

Habmronenue npuxeHus Tena, OpoleHHOro Mo/ YoM K TOPU30HTY U TOPU30HTANIBHO.

N3mepenue yckopeHHst CBOOOIHOTO MaACHUSI.

HamnpaBnenue CKOpoCTH Npu ABUKEHUU IO OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul

N3yueHnne HepaBHOMEPHOTO JIBMXKEHHUS C LIEJIBIO ONPEEICHUS] MTHOBEHHOW CKOPOCTH.

HccnenoBanue COOTHOIIEHUS MEXY ITYTSIMH, IPOWIEHHBIMU TEJIOM 32 I10CJIE10BATEIIbHbBIE
paBHbIE MPOMEXYTKA BPEMEHHU IIPU PABHOYCKOPEHHOM JIBM)KEHUHM C HAadalbHOM CKOPOCTHIO,
PaBHOM HYJIIO.

N3yuenue ABMKEHUS MIApUKA B BA3KOU KUIKOCTH.

N3yueHue ABMKEHUS Tea, OpPOIIEHHOT0 TOPU30HTAIBHO.

Tema 2. /lunamuxa

ITpunnun otHocuTenbHOCTH ['anunes. Ilepseiit 3akoH HeroTona. MlHepuuaibabie cCHCTEMBI
OTCYETA.

Macca tena. Cuna. Ilpunnun cynepno3unuu cuia. Btopoit 3akon Hpiorona ms
MartepuanbHOi Touku. Tperuii 3akoH Hpr0TOHA [UIsl MaTepruanbHbIX TOYEK.

3akoH BceMupHoro taroreHus. Cuna tsxectu. [lepast kocMuueckas CKOpOCTb.

Cuna ynpyrocru. 3akoH I'yka. Bec tena.

Tpenue. Buabl Tpenus (1mokos, ckoibxkeHus:, kaueHus ). Cuna tpenus. Cyxoe tpenue. Cuna
TPEeHHsI CKOJIbXKEHUS U cuia TpeHus nokos. Koaddumuent tpenus. Cuna conpoTUBICHUS TpU
JBUKEHUU TeJa B )KUAKOCTU WM rase.

[ToctynarensHoOe U BpaliaTeibHOE ABMKEHHUE aOCOTIOTHO TBEPAOTO Tena.

MOMEHT CHJIbI OTHOCUTEIBHO OCH BpauieHus. [1mevo cuiibl. Y cinoBusg paBHOBECUS TBEPIOTO
Tena.

TexHuueckue ycTpoHCTBA U TPAKTHUUECKOE IMPUMEHEHUE: MOJIIMITHUKY, JBUKCHHE
VCKYCCTBEHHBIX CITyTHHKOB.

Jlemoncmpayuu

SIBiEHME NHEPIMH.

CpaBHeHue Macc B3aMMOJIEHCTBYIONIUX TEI.

Bropoii 3akoH HerotoHa.

N3mepenue cuil.

CroxeHue CHil.

3aBUCUMOCTb CHJIbI YIPYTOCTH OT AepOopMaIiii.

HesecomocTs. Bec Tena npu ycKOpeHHOM NOABEME U NAZCHUH.

CpaBHeHUE CUJT TPEHUS OKOSI, KAUEHUS U CKOJIbKECHHUS.

VYcnosus paBHOBecHs TBEPAOTO Tesa. Buasl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamophule pabomoi

N3yuenne ABMKeHUs OpycKa 110 HaKJIOHHOM MIOCKOCTH.

HccnenoBanue 3aBUCHUMOCTH CHJI YIPYTOCTH, BO3HUKAIOIIUX B MPY)KUHE U PE3UHOBOM
oOpasiie, oT ux aedopMaruu.

HccnenoBanue yciioBUi paBHOBECHS TBEPIOTO Tella, HMEIOIIET0 OCh BpaLCHUSI.

Tema 3. 3aKoHbl COXpAHEHUA 8 MEXAHUKE

Nmnynsc MaTepuaibHON TOYKH (Telsa), CUCTEMbl MaTepUAIbHBIX TOUYEK. VIMIynbC CUITbI U
W3MEHEHNE UMITYJIbCca Teja. 3aKOH COXPAaHEHUS UMITyJIbca. PEakTHBHOE IBUJKEHUE.

Pabora cuiibl. MOIIHOCTD CHIIBI.

Kunernueckast sHeprus MaTepuanbHOW TOYKH. TeopemMa 00 HW3MEHEHMHM KHHETHYECKOU
SHEPIHH.



[TorenmmansHas sHeprus. [loTeHnuanpHas SHEPTUS YIPyro AehOpMUPOBAHHONU TPYKHUHBI.
[TorennuanbHas SHEPrys Tena BOIU3U MOBEPXHOCTH 3EMITH.

[ToreHunanbHble W HENMOTEHUUANbHbIE CHIbL. CBA3b PabOThl HEMOTEHUIHUANBHBIX CHUI C
M3MEHEHHUEM MEXaHUYECKON SHEPIruU CUCTEMBI T€Jl. 3aKOH COXPaHEHUSI MEXaHUYECKOW SHEPTUU.

VYrpyrue u Heynpyrue CTOJIKHOBEHHUS.

TexHu4eckue yCTpOMCTBA M IIPAKTUYECKOE NMPUMEHEHHE: BOJAOMET, KONEp, NMPYKUHHBIN
MACTOJIET, BUKEHUE PAKET.

Llemoncmpayuu

3aKOH COXpaHEHUsl UMITYJIbCa.

PeaktuBHOE NBHKEHUE.

[lepexon moTeHLIMATBHON YHEPTUH B KHHETUUYECKYIO M O0paTHO.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul

W3ydyeHrue aOCONIOTHO HEYNPYroro yjaapa € IOMOIIBIO JABYX OJMHAKOBBIX HHUTSHBIX
MasiTHUKOB.

HccnenoBanue cBA3M pabOThl CHIIBI ¢ M3MEHEHHEM MEXaHMYEeCKOW SHEpPruM Teia Ha
IIPUMEPE PACTSKEHUSI PE3UHOBOTO JKI'yTa.

Pa3zgea 3. MoJgiekysipaasi pM3uKa u TEpMOJUHAMHUKA

Tema 1. Ocro6bl MOIEKYAAPHO-KUHEMUUECKOU Meopuu

OcCHOBHBIE MOJIOKEHUS MOJIEKYJISIPHO-KMHETUYECKON TEOPUH M UX OIMBITHOE 000CHOBAHHUE.
Bpoynosckoe amwkenue. Jnddysus. Xapakrep ABIKEHHS U B3aNMOACHCTBHS YaCTHUI] BEIIECTBA.
Monenu cTpoeHus ra3oB, KUAKOCTEH U TBEPABIX TeNl U 00BSICHEHUE CBOICTB BELIECTBA HA OCHOBE
THX Mojenei. Macca u pazmepsl Mosekyil. Konnuectso Bemectsa. [loctosinHas ABoraapo.

TermmoBoe paBHoBecue. Temneparypa u e€ uzmepenue. lllkana remneparyp Llenscus.

Mopnens uneanpHOoro raza. OCHOBHOE YpaBHEHHE MOJIEKYJISIPHO-KHMHETUYECKOW TEOopuu
ueanpHOro ra3a. AOCONIOTHasg TemIepaTypa Kak Mepa CpeqHell KHHETHUYECKOH SHEepruu
TEIJIOBOTO JIBM>KEHMS dacThll rasa. [llkana remneparyp KenbBuHa. ['a30Bble 3aK0HBI. Y paBHEHUE
MenneneeBa—Kunaneiipona. 3akon [lanerona. M3onponeccsl B nAcalbHOM ra3e ¢ MOCTOSIHHBIM
KOJIMYECTBOM BeIleCTBA. ['paduueckoe NpeacTaBICHHE H30IPOLIECCOB: HM30TEpMa, HM30X0pa,
nu3obapa.

TexHu4ecKre yCTpoCTBa U MPaKTUUECKOe TPUMEHEHUE: TEPMOMETP, OapoMeTp.

Llemoncmpayuu

OnbpIThI, JTOKa3bIBAIOLIME JIUCKPETHOE CTpPOEHHE BellecTBa, ¢ororpaduu MOJIEKYI
OpraHUYEeCKUX COCIUHEHUM.

OnbIThl 10 AUPPY3UH KUIKOCTEN U Ta30B.

Mozens OpOyHOBCKOTO JBU)KEHUSI.

Mopens onbita LlTepHa.

OnbIThI, OKa3bIBAIOUINE CYIIECTBOBAHNE MEKMOJIEKYIIIPHOTO B3aUMOACUCTBHS.

Mogens, HIUTIOCTPUPYIOIAast IPUPOTY TABJICHHS ra3a Ha CTEHKU COCY/a.

OnBIThI, HIUTIOCTPUPYIOLIUE YPABHEHUE COCTOSHUS UACAIBHOTO ra3za, H30MpOLECCHI.

Yuenuueckuii sxcnepumenm, nabopamophule pabomoi

Omnpenenenre Macchl BO3/AyXa B KJIAcCHOW KOMHAaTe Ha OCHOBE H3MEpEeHUH o0BbEMa
KOMHATBHI, IABJIICHUS M TEMIIEPATYPHI BO3/1yXa B HEH.

HccenenoBanue 3aBUCUMOCTH MEKY ITapaMeTpaMU COCTOSIHUS Pa3pEeKEHHOIO rasa.

Tema 2. Ocnosvt mepmoouHamurku

TepmoauHamuueckass cucreMa. BHYTpeHHss dHeEprust TEPMOJMHAMHYECKOM CUCTEMBI U
crocoOb! e€ uzmeHeHus. KonnyectBo TemioTsl U pabora. BHyTpeHHssS SHEprusi 0lHOAaTOMHOTO
UJEaIbHOIO ra3a. Busl Teronepeayu: TEIUIONPOBOAHOCTh, KOHBEKIUS, U3JIydCHHE. Y IeIbHas
TEMJIOEMKOCTH BelecTBa. Koam4yecTBo TEIIOTHI IIPH TEIUIONEpeaaye.

[TonsiTue 06 annadbarHoM mponecce. IlepBbiii 3aKoH TepMonHaMuKH. [IprMenenne nepBoro
3aKOHa TEPMOJAMHAMHUKH K H30mpolieccaM. ['paduueckast uHTeprnpeTaus padoThl rasa.



Bropoii 3akoH TepmonuHaMuki. HeoOpaTuMOCTh IPO1IECCOB B IPUPO/IL.

TennoBble MamuHbL. [IpHHINTIBL JeHiCTBUS TETIOBBIX MamuH. [IpeoOpa3oBaHus SHEPrUH B
TeIJIOBBIX MammurHax. KoaddumueHT mone3noro aerctBus TerioBoi Mamuuel. [{ukn KapHo u ero
KO3(PPHUILIMEHT MMOJIE3HOTO ACUCTBUS. DKOJOTHUECKUE MPOOIIEMBI TETNIOIHEPTETUKH.

TexHudyeckue yCTpOMCTBA M NPAKTUYECKOE NPHUMEHEHHUE: JABUraTellb BHYTPEHHEIrO
CropaHusi, OITOBOI XOJOIMIBHUK, KOHAUIIMOHED.

Jlemoncmpayuu

M3MeHeHHe BHYTPEHHEW SHEPrHM Teja NPU COBEPIIEHUM pPAaOOTHI: BBUIET MPOOKU U3
OYTBUIKU MO JICHCTBHEM CIKAaTOT0 BO3yXa, HarpeBaHue »¢upa B JaTYHHOU TpyOKe MyTEM TpeHUS
(BuaeoIeMOHCTpaIus ).

H3meHeHne BHYTpeHHEH sHepruu (TemiepaTypbl) Tela Ipu Teruionepeaaye.

OnbIT 10 aguabaTHOMY PACHIMPEHHIO BO3yXa (OIBIT C BO3YIIHBIM OTHUBOM).

Monenu nmapoBoii TypOUHBI, IBUTATENSI BHYTPEHHETO CTOPaHUsl, PEaKTUBHOIO JABUTATEIs.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul

N3Mmepenne yaenbHON TeMI0EMKOCTH.

Tema 3. Azpecammuvie cocmoanusn eewjecmea. DPazosvie nepexoont

[TapooOpa3zoBanue u kouaeHcauus. Micnapenue u kuneHue. AGCOIIOTHAS M OTHOCUTEIbHAS
BJIOKHOCTh BO3/ayxa. HachlmeHHbI map. YaenpHas TEIUIoTa mapooOpa3oBaHHs. 3aBHCUMOCTh
TEMIIepaTypbl KUIIEHUS OT JaBJICHUSI.

Teépnoe teno. Kpucrammmueckne u amopdHbie Tesa. AHU30TPOIUS CBONCTB KPUCTAIIOB.

Kunkue xpuctamibl. CoBpeMeHHble MaTepuainbl. [lnaBieHue u kpucraymszauus. Y aenabHas
TeruioTa miasiaeHus. Cyonumanus.

VYpaBHeHUEe TeII0BOro HagaHca.
TexHudeckue YCTpPOWCTBA M IPAKTUYECKOE IPUMEHEHHWE: TUTPOMETP M IICUXPOMETD,

KaJIOPUMETP, TCXHOJIOTUH MOJYUCHUA COBPECMCHHBIX MATCPUAJTIOB, B TOM YHUCJIC HAHOMATCPUAJIOB,
N HAHOTCXHOJIOTHUH.

Jlemoncmpayuu

CBolicTBa HACHIIIICHHBIX MTAPOB.

Kumnenve npu mOHM>KEHHOM JIaBJICHHUH.

CrocoOb1 U3MEpPEeHUs BIAKHOCTH.

Habmroienue HarpeBaHus U MIaBICHUS KPUCTAITMYECKOTO BEIIeCTBA.
JleMOHCTpanys KpuCTalIoB.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomuol

N3mepenre OTHOCUTENHHON BIAXKHOCTH BO3/TyXa.

Pasnen 4. diekTpoanHaMuka

Tema 1. Inexkmpocmamuka

Onexrpuzauuss Teln. OJEKTpUYeCKMi 3apsa. JlBa BHIA DJIEKTPUYECKHUX  3apsloB.
[TpoBOAHMKY, TUANEKTPUKH U TIOTYIIPOBOJHUKU. 3aKOH COXPAHEHHUS JIEKTPUUYECKOTO 3aps/a.

B3aumonericteue 3apsgoB. 3akoH Kynona. TodeuHBI 3I€KTpUYECKM  3apsi.
Onektpruueckoe mnone. Hampsox€HHocTs anekTpuueckoro mnons. [IpuHnumn cynepnosunun
ANEKTPUYECKUX MOJIeH. JINHUKM HANPS)KEHHOCTHU AIIEKTPUUECKOTO MOJIA.

Pabora cun anexrpocraruueckoro nosis. [loreniman. Pasnocts norennuanos. [IpoBoanuku
U JUDJIEKTPUKU B JJIEKTPOCTATUYECKOM ITouie. JIudsekTprudeckast IpOHULIAEMOCTb.

OnekTpoéMKOCTh. KoHIeHcaTop. DIEKTpOEMKOCTh IIOCKOTO KOHAEHCATOpa. JHEprus
3apsKEHHOI0 KOHJIEHCATOPA.

TexHu4eckne ycTpOMCTBa M IPAKTHYECKOE IPUMEHEHHE: DSJIEKTPOCKOIN, 3JIEKTPOMETD,
AIIEKTPOCTATUYECKAsl 3aIIUTa, 3a3eMJICHHE 3JIEKTPONPUOOPOB, KOHIEHCATOP, KOMUPOBAIBHBIN
anmapar, CTpyHHBIN IPUHTED.

Llemoncmpayuu

VY CeTpoiCTBO M MPUHIAI AEHCTBUS dJIEKTPOMETPA.



B3anmonencTBue HadIeKTPU30BAHHBIX TEI.

DIEKTPUYECKOE MOJIE 3apSKEHHBIX TEll.

ITpOBOAHMKH B 3JIEKTPOCTATHYECKOM IIOJIE.

DneKTpocTaTH4ecKast 3allluTa.

JIMBIIEKTPUKN B DJIEKTPOCTaTUYECKOM IIOJIE.

3aBUCUMOCTb JIEKTPOEMKOCTH IJIOCKOTO KOHAEHCATOpa OT IUIOIIAH IJIACTHH, PACCTOSIHUS
MEXy HUMH U JUDJIEKTPUYECKON IIPOHULIAEMOCTH.

OHeprus 3apsKEHHOr0 KOHIAEHCATopa.

Yuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

N3mepeHnue 31eKTpOoEMKOCTH KOHIEHCATOpa.

Tema 2. Ilocmoannwiit 3nexkmpuveckuii mok. Toxu 6 paziuunvlx cpedax

DNEKTPUYECKUNA TOK. YCIIOBUS CYIIECTBOBAHUS 3JIEKTPUUECKOro TOKA. MICTOUHMKHM TOKA.
Cwiia Toka. [1oCTOSIHHBIN TOK.

Hanpsokenue. 3akon Oma 1151 ydacTka LIETIH.

DneKTpuYecKoe COIIPOTHBIICHUE. VY aensHoE COINIPOTHBIICHUE BELICCTBA.
[TocnenoBarenbHOE, NapamieIbHOE, CMEILIAHHOE COEIMHEHNE TIPOBOIHUKOB.

Pabota snekrpuueckoro Toka. 3akoH Jxoyns—Jlenna. MOImHOCTb 37IEKTPUYECKOTO TOKA.

DNEeKTPOABMKYIIAsl CUJIa U BHYTPEHHEE CONPOTUBIICHUE UCTOYHMKA TOKa. 3akoH Oma i
HOJIHOM (3aMKHYTOH) asieKTprueckoi nenu. Koporkoe 3amMblkaHueE.

DNeKTpPOHHAas IPOBOAMMOCTh TBEPbIX METANIOB. 3aBUCUMOCTh CONPOTUBIICHUS! METAIIJIOB
oT Temneparypbl. CBEpXIIPOBOAUMOCTD.

DneKkTpuuecKkuil ToK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpoBonuuku. CoOCTBeHHass M IpPHUMECHas MPOBOJUMOCTb IMOJYIPOBOJIHUKOB.
CgoiictBa p—Nn-nepexoxaa. [loxynpoBoJHUKOBEIE TPHOOPHI.

ONEKTPUYECKUA TOK B pacTBOpax M paciulaBax 3JIEKTPOJIUTOB. OJIEKTPOJIUTHYECKAS
JUCCOIUAIUS. DIEKTPOJIU3.

DNEeKTpUYeCKUi TOK B razax. CaMOCTOATENbHBIA U HECAMOCTOATEIbHBIN pa3psan. MoaHus.
ITna3zma.

TexHnueckue ycTpoicTBa U NPAKTUUECKOE IIPUMEHEHUE: aMIIEPMETP, BOIBTMETP, PEOCTAT,
UCTOYHUKU TOKa, D3JIEKTPOHArpeBaTelbHbIE MPUOOPHI, 3IEKTPOOCBETUTEIbHBIE MPUOOPHI,
TEPMOMETP  CONPOTHUBIEHMs, BAKYyMHBIH  JMOJ, TEPMHUCTOpPbl M  (OTOPE3UCTOPHI,
MOJIYTIPOBOTHUKOBBIN TNOJI, TajbBaHUKA.

Llemoncmpayuu

W3mepeHue cuibl TOKa U HaPsHKEHUS.

3aBUCHUMOCTb CONPOTHUBJICHNS LWIMHAPUYECKUX IPOBOJHUKOB OT JJIMHBI, IUIOIIAIH
MOTIEPEYHOI0 CEUEHUs U MaTepHuaa.

CMelaHHOE COEIMHEHUE POBOIHUKOB.

[IpsiMoe u3MepeHue 3NIEKTPOABMKYIIEH cuibl. KOpoTkoe 3aMbIKkaHHE TaJlbBAaHUYECKOTO
DJIEMEHTA U OLIEHKA BHYTPEHHETO CONTPOTUBIICHUS.

3aBUCHUMOCTh COITPOTUBIICHUS] METAJUIOB OT TEMIIEPATYypPHI.

ITpoBOAMMOCTB 3JIEKTPOIUTOB.

HckpoBo# pa3psa v MPOBOAMMOCTD BO3AyXa.

OnHOCTOPOHHSSA MPOBOIMMOCTD JUOJA.

Yuenuueckuiui sxcnepumenm, nabopamophule pabomoi

N3ydeHne CMEIIaHHOTO COEMHEHMSI PE3UCTOPOB.

H3mepeHue 31eKTpOABIKYIIEH CHUIIbl HCTOYHHUKA TOKA M €T0 BHYTPEHHET0 COMPOTUBIICHUS.

Habmonenue snextponunsa.

MexnpeamMeTHblie CBSI3H

N3yuenne kypca ¢uszuku 6a3oBoro ypoBHs B 10 Kkilacce OCYIIECTBISETCS C Yy4ETOM
COJIEp)KaTEeNbHBIX MEXIIPEIMETHBIX CBA3€M C KypcamMM MaTeMaTuKH, OHOJIOTHUH, XHMHUH,
reorpauu ¥ TEXHOJIOTHH.



Mesicnpeomemnuvie nousimus, CBSI3aHHBIE C W3YYEHHEM METOAOB HAYYHOTO TO3HAHUS:
sBIICHUE, HAY4YHBIH (DakT, rumore3a, (Qu3MUeckas BEIUYWHA, 3aKOH, TEOpHs, HAOIIOACHUE,
AKCIEPUMEHT, MOJICTUPOBAHHE, MOICITh, U3MEPCHHUE.

Mamemamuxa: pemieHNue CUCTEMbI YpaBHEHHUI, JIMHEWHas (yHKIUS, mapadoa, rumnepoona,
uX rpaduKu U CBOMCTBA, TPUTOHOMETPpUYECCKHE (PYHKIIUH: CHHYC, KOCHHYC, TAHT'€HC, KOTAHTeHC,
OCHOBHOE TPHUTOHOMETPHYECKOE TOXKIECTBO, BEKTOPHl M WX NPOEKIMHA HA OCH KOOpIUHAT,
CJIO’)KEHUE BEKTOPOB.

buonoeusn: Mexanndeckoe IBIKEHUE B KUBOW mpupone, Auddysus, ocMocC, TemIo00MeH
JKUBBIX OPTraHU3MOB (BHIIbI TEIUIONEPEIaut, TEIJIOBOC PABHOBECHE), SJICKTPUUYCCKHEC SBJICHUS B
JKUBOM IPUPOJIE.

Xumusi: TACKPETHOE CTPOCHHUE BEIECTBA, CTPOCHHE aTOMOB M MOJICKYJ, MOJb BEIECTBA,
MOJISIpHAs Macca, TEIUIOBbIE CBOWCTBA TBEPABIX TEJ, JKUJAKOCTEH M Ta30B, JJIEKTPUUYECKHE
CBOWCTBA METAJIJIOB, DJICKTPOJIMTUIECKAS TUCCOLIUAIHS, TaTbBAHHUKA.

T'eocpaghus: BIRXKHOCTH BO3/IyXa, BETPHI, 0apOMETp, TEPMOMETP.

Texnonoeus: peoOpa3oOBaHKE JBIKEHHI C UCIOJIh30BAHUEM MEXAHU3MOB, YUET TPCHUS B
TEXHHUKE, TOIIMITHAKK, HCIIOJIb30BAHUE 3aKOHA COXpPaHCHHUS HMITyJbCa B TEXHHKE (pakera,
BOJIOMET W JIpyTue), JIBUTaTellb BHYTPEHHETO CropaHus, ImapoBas TypOuWHa, OBITOBOM
XOJIOIMJIHHUK, KOHIUITUOHEP, TEXHOJIOTHH MOJYYCHUS COBPEMEHHBIX MATePHAIIOB, B TOM YHUCIIC
HAaHOMATEPHAJIOB, W  HAHOTCXHOJIOTMH,  JJICKTPOCTATHYECKas  3alluTa,  3a3eMJICHUE
AJIEKTPOTIPUOOPOB, KCEPOKC, CTPYHHBIA MPUHTEP, AJICKTPOHATPEBATEIbHBIC MPUOOPHI,
3JIEKTPOOCBETUTEIILHBIC TIPUOOPHI, TAJIbBAHHKA.

11 KJIIACC

Pa3znea 4. diekTpoauHaMuKka

Tema 3. Maznumnoe none. I1eKmpomMazHUMHAA UHOYKYUA

[TocrositHHBIE MarHuThl. B3auMOIENCTBHE IOCTOSHHBIX MAarHUTOB. MarHuTHoe ToOJe€.
Bekrop marauTHOM MHAYKIMH. [[pyHIMI Cynieprio3unuy MarHUTHBIX MTOJIEH. JIMHUKM MarHUTHON
MHAYKIMK. KapThHa TMHUM MarHUTHOM MHIYKLUU NOJIS IOCTOSIHHBIX MArHUTOB.

MaruuTtHoe 1oJie MpoBOJHUKA ¢ TOKOM. KapTuHa JAMHMM MHAYKIHMHW MarHUTHOTO TMOJIS
JUIMHHOTO HIPSIMOIO NMPOBOJAHHMKA M 3aMKHYTOI'O KOJIBLIEBOTO IIPOBOJHHMKA, KAaTYIIKH C TOKOM.
OmneiT OpcTena. BzaumopeiicTBre NpoBOJHUKOB C TOKOM.

Cuna Amnepa, €€ MOyJIb U HallpaBJICHUE.

Cuna JlopeHna, e€ Monaynb | HampaBlieHHe. JIBUKEHUE 3apsHKEHHOM YacTUIBI B
OJTHOPOJTHOM MarHUTHOM moJie. Pabora cuisl Jlopenua.

SIBneHne HNEKTpOMAarHUTHOM WHAYKUOMU. [IOTOK BEKTOpa MAarHUTHOM HWHAYKIUH.
DNEeKTpOABMKYIIAs CUJIa MHAYKLIUHU. 3aKOH 3JIEKTPOMAarHUTHON MHAYKIHK Papanes.

BuxpeBoe snexTpuueckoe mose. DIEKTPOJBHXKYIIAs CUIa HHIYKIUU B IPOBOJHHKE,
JBUKYIIEMCS IOCTYIAaTENbHO B OTHOPOAHOM MarHUTHOM IIOJIE.

ITpaBuio Jlenna.

NHAyKTUBHOCTB. SIBI€HNE CAMOMHIYKIIMHU. DJIEKTPOIBUIKYILASl CHJIa CAMOMHTYKIUH.

DHeprus MarHUTHOT'O TOJISl KaTYIIKH C TOKOM.

DNEKTPOMAarHuTHOE IOJIE.

TexHuueckue YCTpOHCTBA M MNpPaKTHUYECKOE IMPUMEHEHHUE: TIIOCTOSHHbIE MarHUTHI,
AJIEKTPOMArHUTHI, JJIEKTPOJIBUraTEIb, YCKOPUTEIHN 3JIEMEHTAPHBIX YaCTUL, MHAYKLIMOHHAS 11€Yb.

Jlemoncmpayuu

OmneiT DpcTena.

OTKJIOHEHHE 3JIEKTPOHHOTO MMy4YKa MarHUTHBIM IOJIEM.

JIMHUM MHIYKIIMY MarHUTHOTO MOJIS.

B3aumozeiicTBre AByX MPOBOJHUKOB C TOKOM.



Cuna Ammepa.

[enictue cuibl JIopeHIIa Ha HOHBI DJIEKTPOJIUTA.

SIBiieHUE DNEKTPOMArHUTHOM UHAYKIUH.

IIpaBuno Jlenna.

3aBUCUMOCTD AJIEKTPOJABUKYILIEH CHUJIbI UMHAYKIHMHU OT CKOPOCTHM M3MEHEHHS MarHUTHOTO
IIOTOKA.

SIBneHne caMOMHIYKIUU.

Yuenuueckuii sxcnepumenm, nabopamopmwvie pabomul

W3yueHne MarHuTHOTO NOJIsI KaTYLIIKH C TOKOM.

WccnenoBanue necTBUS TOCTOSIHHOTO MarHUTa Ha PaMKy C TOKOM.

HccenenoBanue siBICHUS JIEKTPOMATHUTHON MHAYKIUH.

Pa3nes 5. Kosiebanust 1 BOJTHBI

Tema 1. Mexanuueckue u 31eKmMpOMaAZHUmMHble KOJ1€OAHU

Konebarenpnass cucrema. CBoOoaHble MexaHudyeckue kojeOanus. ['apmMoHmdeckue
kosnebanus. Ilepuon, wuactora, amrmumrtyna u  ¢aza kosnebanuil. IIpyKUHHBI MasTHUK.
MaremaTnueckuil MasiTHUK. Y paBHEHUE rapMOHUYECKUX Kosiebanuil. [IpeBpaiiienue sHepruu npu
TrapMOHUYECKUX KOJeOaHMIX.

Konebarenbuplii koHTYyp. CBOOOAHBIE 53JEKTPOMATHUTHBIE KOJEOAHUS B HICATLHOM
KoJIeOAaTeIbHOM  KOHType. AHAJIOrMsl MEXIy MEXaHWYeCKMMU M 3JEKTPOMarHUTHBIMU
kosebanusmMu. @opmyna TomcoHa. 3aKOH COXpaHEHHS SHEPrUU B HJICAUTLHOM KOJEOaTeIbHOM
KOHTYPE.

[IpencraBienue o 3aryxaroumx KojeOaHMsIX. BBIHYXIEeHHbIE MeXaHUYECKHUE KOoJeOaHMs.
Pe3onanc. BeiHyX/1€eHHBIE 3JIEKTPOMAarHUTHbIE KOJIEOaHMUs.

[Tepemennblil Tok. CHHYyCcOMAANbHBIN NEpEMEHHbIH TOK. MOIIIHOCTh NEPEMEHHOIO TOKa.
AMIITUTYHOE ¥ IEHCTBYIOLIEE 3HAYEHUE CUJIBI TOKA U HAIPSKEHUS.

Tpanchopmarop. [IpousBoncTBo, mepeaaya U NOTPEOJIEHUE AIIEKTPUUYECKONW SHEPTUU.
OKOJIOTUYECKME PUCKM TpU MPOU3BOJCTBE AIEKTpodHepruu. KynbTypa wucnonb3oBaHUSA
AIIEKTPOIHEPTUU B TOBCEIHEBHOM JKU3HHU.

TexHnueckue yCTpPOHCTBA M IPAKTUYECKOE IPUMEHEHME: DJIEKTPUUECKUN 3BOHOK,
TeHepaTop NEPEMEHHOTI0 TOKa, IMHUHU JJIEKTpoIiepeaay.

Llemoncmpayuu

HccnenoBanue napaMeTpoB KojaeOaTenbHON cUCTeMBbI (IPYKUHHBINA MM MaTeMaTH4YECKHM
MasITHHK).

HabGmonenue 3aryxaronux KojgeOaHuid.

HccnenoBaHue CBOMCTB BBIHYKJICHHBIX KOJIEOAHUH.

Hab6monenue pezonanca.

CB00OOAHBIE IIEKTPOMArHUTHBIE KOJIEOaHMs.

OcmumnorpaMMbsl — (3aBUCMMOCTH  CHJIBI  TOKAa U HANpsOKEHUST OT BPEMEHM) JUIs
AIIEKTPOMArHUTHBIX KOJIeOaHUH.

Pe3onaHc mpu mocienoBaTebHOM COEAMHEHMM PE3UCTOpa, KATYIIKH HMHIYKTUBHOCTH U
KOHJIEHCATopa.

Mopnenb TUHUYM AIIEKTPOIIEPEAAUN.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul

HccnenoBanue 3aBUCUMOCTH MTEpHOJia MaJIbIX KoJeOaHU Ipy3a Ha HUTH OT JUIMHBI HUTH U
Macchl Ipy3a.

HccnenoBanne TMepeMEHHOT0 TOKa B ILENU W3 IOCIEN0BaTeIbHO COEAUHEHHBIX
KOHJIEHCATOpa, KaTylIKH U PE3UCTOpa.

Tema 2. Mexanuueckue u 31eKmpOMAZHUMHbBLE 60JIHbL



MexaHn4eckue BOJIHBI, YCI0BUs pacnpocTpaHenus. [leproa. CkopocTh pacipocTpaHeHUs
U januHa BoONHBL [lomepeunple W mponmonbHble BONHBL MHTepdepeHmus u mudpaxius
MEXaHUYECKUX BOJIH.

3Byk. CxopocTh 3ByKa. [ poMKOCTh 3ByKa. BeicoTa ToHa. TeMOp 3ByKa.

DJIEKTPOMAarHUTHbIE BOJIHBI. Y CIIOBUS W3JIy4EHHS 3JIEKTPOMAarHUTHBIX BOJH. B3anmuHas
opueHranus BekTopos E, B, V B anexkrpomaruutHoi BoiHe. CBONCTBA AJIEKTPOMArHUTHBIX BOJIH:
OTpakeHHe, TNpeJoMiieHHe, nonspuzauusi, audpakuusa, wuHTepheperuus. CkopocTb
AJIEKTPOMATrHUTHBIX BOJIH.

[[Ikana 3JI€KTPOMArHUTHBIX BOJIH. [IprMeHEHHE 31EKTPOMArHUTHBIX BOJH B TEXHUKE U
OBITY.

[IpuHUMIIBI pagnoCBA3M U TeneBuAeHUs. Pagnonokanusi.

DNEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYXKArOIIEH Cpeibl.

TexHudecknue ycTpoiCTBa M NPAKTUUYECKOE NPUMEHEHUE: MY3bIKaJIbHbIE MWHCTPYMEHTHI,
YIBTPA3BYKOBas JIMATHOCTHMKA B TEXHHKE W MEIUIIMHE, pajap, PaJAuONpPUEMHUK, TEIEBU30D,
anTeHHa, Tenedon, CBU-meusb.

Jlemoncmpayuu

O06pa3oBaHue U pacIpOCTpaHEHUE MOMEPEUHBIX U MPOI0JIbHBIX BOJH.

Kounebmromnieecst Teo Kak HCTOYHHK 3BYKA.

Habmroienue oTpaskeHus U MpeioMIICHHS] MEXaHUUYECKHUX BOJIH.

Habmonenue natepdepeHnny 1 1uppakind MEXaHHYECKHX BOJIH.

3BYKOBOH pE30HAHC.

HaGnronenue CBsI3M TPOMKOCTH 3ByKa M BBICOTHI TOHA C aMIUIMTYAOW W YacTOTOU
KoJie0aHui.

WccnenoBanne  CBOWMCTB — SJCKTPOMArHUTHBIX — BOJIH:  OTPaK€HUE, MPETOMIICHHE,
nossipu3anus, 1udpakuus, HHTephepeHIIns.

Tema 3. Onmuka

['eomerpuueckas ontuka. [IpsmMonnHeliHOe pacpoCcTpaHEHUE CBETA B OJTHOPOJHOM cpejie.
JIyd cBeta. ToYeUHBIN UCTOYHUK CBETA.

OTtpakeHue cBeTa. 3aKOHBI OTpakeHHs cBeTa. llocTpoeHue H300paxeHHil B TIOCKOM
3epKae.

[Ipenomnenue cBeTa. 3akoHBI TMpeJIOMIIEHHS cBeTa. AOCONIOTHBIA  TMOKa3aTelb
npenomieHus. [lonmHoe BHyTpeHHee oTpaxkeHue. [IpenenbHbId yroa MOJHOTO BHYTPEHHETO
OTPaKEHUS.

Hucnepcus ceeta. CroxkHbll cocTaB 6enoro cera. L{ser.

Cobupatoniue U pacceuBaromue nUH3bL. ToHkas nuH3a. DOKYyCHOE paccTOsHUE W
ONTHYECKasi cuia TOHKOW JuH3bL. [locTpoeHne n3o0pakeHUu B COOMPAIONIUX U PACCEUBAIOIINX
nuH3ax. PopMysa TOHKOW JIMH3BIL. Y BEJIMYEHHE, 1aBAEMOE JIMH30M.

[Ipenensl IPUMEHUMOCTH TEOMETPUYECKON ONTHKH.

BonnoBas onrtuka. HMutepdepenuus cBeTa. KorepeHTHblE HCTOUYHUKU. Y CIOBHS
HaOJIIOJICHUSI MAKCUMYMOB U MHHUMYMOB B MHTEP(hEPEHIIMOHHON KapTUHE OT ABYX CHH(pa3HBIX
KOIE€PEHTHBIX UCTOUYHUKOB.

Hudpaxkmus cBera. JudpakuuoHHas pemérka. YciaoBHEe HaONIOJEHUS TJABHBIX
MaKCHMYMOB TIPH Ma/ICHUHU MOHOXPOMATHUYECKOTO CBETa Ha JUPPAKIIMOHHYIO PEHIETKY.

[Tonsipusanus ceera.

TexHUuyeckne yCTpOWCTBa M MPAKTHUECKOE NPUMEHEHHE: OYKH, Jyma, QoToanmapar,
MIPOEKITMOHHBIN arapaT, MUKPOCKOTI, TEJIECKOT, BOJJOKOHHAS ONTHKA, TU(PpaKIIMOHHAS pEIIETKa,
MOJISIPOU.

Jlemoncmpayuu

[IpsiMonuHeitHOe pacnpoCTpaHEHUEe, OTpaKEHUE M IMperomiieHue cBera. OnTuyeckue
npuOOopBI.

ITonHoe BHyTpeHHEE OTpaxkeHue. MoJieab CBETOBOAA.

UccnenoBanue CBOMCTB N300payKCHHM B JIMH3aX.



Mogenu MUKpOCKOIIa, TeIeCKomna.

Hab6mronenue untepdepeHium cera.

Hab6nronenue nudpakuuu cBera.

HabGnronenue qucnepcuu certa.

[Tonmy4yeHue cnekTpa ¢ HOMOLIBIO PU3MBIL.
[TomrydeHue ciekTpa ¢ TOMOIIBIO TU(DPAKIIMOHHON PEIIETKH.
Habmroienue nosisipuzanuu cBera.

Yuenuueckuii sxcnepumenm, nabopamopmwvie pabomul
N3mepenne noka3aresns IpeioMICHUS CTEKIA.
HccnenoBanue cBONCTB U300paKeHU B JTMH3aX.
Habmronenue nucnepcuu cBera.

Pa3nen 6. OcHOBBI crIeUAIBHON TEOPUH OTHOCUTEJIBLHOCTH

['paHuibl MPUMEHUMOCTH KJIACCMYECKOW MeXaHUKHU. llocTymarel cnenuanbHOM Teopuu
OTHOCUTEIIbHOCTH: HHBAapUAHTHOCTb MOJYJISI CKOPOCTH CB€Ta B BaKyyme, MOPUHLUIN
OTHOCHUTEIBHOCTH DHHINTEHHA.

OTHOCUTENBHOCTh OJJHOBPEMEHHOCTH. 3aMeJICHHE BPEMEHH U COKpAIIEHUE JJIUHBI.

DHeprusi U UMITYJIbC PEISITUBUCTCKON YaCTULIBI.

CBs13b MacChl ¢ YHEPTUEH U UMITYIILCOM PEISTUBUCTCKON YaCTUIIBI. DHEPTHS TTOKOSI.

Pazgen 7. KBantoBasi pusuka

Tema 1. Inemenmol K6aHmMOB0I ONMUKU

®oronsl. Dopmyna [Inanka cBsizu >HEpruM POTOHA C €r0 YACTOTOW. DHEPTUS U UMITYIIbC
doToHa.

OtkpeiTue u wuccnenoBanue (Goroddpdexra. Onbitel A. I'. CromeroBa. 3aKOHBI
dotoaddekra. YpaBuenue DitHmreitHa s hotodddexra. «KpacHas rpanuia» Gororddexra.

Hasnenue ceera. OnbiTel [1. H. JIeOenena.

XHUMHYECKOE JIEHCTBUE CBETA.

TexHuyeckne yCTpOHCTBA U NPAKTHUECKOE MpUMEHEHHe: (OTOANIEMEHT, (POTOAATUHK,
CoJIHEeUHas OaTtapesi, CBETOIUO/I.

Llemoncmpayuu

®oTor(PeKT Ha yCTAaHOBKE C ITMHKOBOM TIJIACTHHOM.

HccnenoBanue 3ak0HOB BHeIIHEro Gporosgexra.

CBeToano.

Conneunas Oatapes.

Tema 2. Cmpoenue amoma

Monens atoma Tomcona. OmbiTel Pesepdopna mo paccesHuto o -uactuil. [ImanerapHas
Mozienb atoMa. [locrynarsl bopa. U3nydenue u norsnouienue (GOTOHOB IpU MEpPEXoae aroma ¢
OJIHOTO YPOBHS SHEPTUU Ha pyroil. Buasl cnektpoB. CekTp ypoBHEHN SHEPTUHU aTOMa BOIOPO/Ia.

BosHoBbIE cBoiicTBA yacTull. BonHbl ae bpoiinsa. KopnyckynsspHO-BOTHOBOW JTyaanu3M.

CHOHTaHHOE U BBIHYKJEHHOE U3JTyYeHHE.

TexHu4yeckne yCTpPOMCTBA M NPAKTUYECKOE NPUMEHEHHWE: CIIEKTPAJIbHBIA aHaIu3
(CTIeKTpPOCKOIT), JIa3ep, KBAHTOBBIM KOMITBIOTED.

Jlemoncmpayuu

Mopnens onbita Pesepdopra.

Omnpenenenue JUIMHBI BOJIHBI J1a3epa.

Habmronenne nuHeHyaThIX CIIEKTPOB U3ITYUCHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, nabopamopmuie pabomul

Hab6nronenue nuHEHYaToOro Criekrpa.



Tema 3. Amomnoe aopo

DKCIEPUMEHTHI, JJOKA3bIBAIOIINE CIOKHOCTh CTPOeHUS siipa. OTKPBITHE PAIUOAKTUBHOCTH.
Omnpitel Pesepdopaa no onpeneneHuto cocrtaBa paaruoakTUBHOro u3inydenus. CpoiicTBa anbpda-,
Oeta-, raMmMa-u3NydeHus. BiusiHue painoakTUBHOCTH HA KUBBIE OPTraHU3MBI.

OTtkpeITHE TPOTOHA U HelTpoHa. HykimonHas moxaens sipa I'eitzenOepra—Banenko. 3apsi
anpa. MaccoBoe uucino sigpa. M30Tomnst.

Anbda-pacniaz. DIEKTpOHHBIH M TO3UTPOHHBIA Oera-pacnaj. ['amma-usnydenune. 3aK0oH
paZoaKTUBHOIO pacmaja.

DHeprus CBS3U HYKJIOHOB B sifpe. SnepHblie cuibl. JlegekT Macchl sapa.

SInepusle peakuuu. [lenenue u CUHTES SIEp.

Snepubiii  peaktop. TepmosiaepHbiii cuHTe3. [IpoOmeMbl W TEPCIEKTUBHI  SIEPHOM
SHEPreTUKHU. DKOJOTUYECKUE ACTICKTHI SJIEPHON SHEPTETUKHU.

OnemMeHTapHbIe YacTUllbl. OTKPBITHE TO3UTPOHA.

Metoabl HaOMIOEHUS U PETUCTPAIIMU HJIEMEHTAPHBIX YaCTHII.

dyHaaMeHTalbHbIe B3auMOIeHCTBUS. EquHCTBO (pr3nueckoi KapTHHBI MUpA.

TexHu4yeckue ycTpoWCTBa M MPaKTUYECKOE NMPUMEHEHHE: JA03UMETp, Kamepa BuibcoHa,
SICPHBIN peakTop, aTOMHast bomoOa.

Jlemoncmpayuu

Cu€TYrK MOHUBUPYIOIIUX YACTHII.

Yuenuueckuii sxcnepumenm, nabopamopnuvie pabomuol

HccnenoBanue TpekoB vacTuil (110 rOTOBBIM oTorpadusm).

Pa3nes 8. DiieMeHTBHI aCTPOHOMUM M aCTPOPU3UKHU

Oransl pa3BUTUA acTpoHOMUU. [IpuKiiagHOE 1 MUPOBO33PEHUECKOE 3HAUEHUE ACTPOHOMUM.

Bun 3Bé€3anoro Heba. Co3pe3aust, ApKue 3BE3/bl, INIAHETHI, UX BUJUMOE JBUKECHHE.

Conneunas cucrema.

Connue. ConHeuHass akTuBHOCTb. Mcrounuk sHepruum ConHua u 3BE3A. 3BE3IBI, UX
OCHOBHBIE XapaKTEpUCTHKU. /[narpamMmma «CHeKTpalIbHbIN KJIacC — CBETUMOCTBY. 3BE3/1bI INIABHON
MOCNIEI0BATENbHOCTH.  3aBUCHUMOCTh ~ «Macca — CBETUMOCTb» Ui  3BE3]  IJIaBHOMU
NOCIIEA0BAaTENbHOCTH. BHyTpeHHee crTpoeHue 3BE3N. CoOBpeMEHHBIE MPEACTABICHUS O
MPOUCXO0KACHUH U BoJtoMK CoJTHIIA U 3BE3/T. DTaIbl )KU3HU 3BE3]T.

Muneunsiii [1yTs — Hama ["anaktuka. [lonoxenue u neuxxenue Connua B ['anaktuke. Tumsl
ranakTuk. Paguoranaktuku u kBazapbl. YEpHBIE ABIPBI B SAPAX TATAKTHK.

Bcenennas. Pacmupenune Bceenennoil. 3akon XaO0ma. Pasberanue ramaktuk. Teopus
bonpioro B3peiBa. PennkroBoe nznyyeHue.

Macmra6Has ctpykTypa Beenennoil. MeraranakTuka.

Hepeménnpie mpo6iieMbl aCTPOHOMUH.

Yyenuueckue nabnrooenus

Habumonenns HEBOOPYKEHHBIM TJIa30M C MCIHOJIb30BAHUEM KOMITBIOTEPHBIX MPHUIIOKEHUN
JUISL OTIpEIeNICHUs MOJIOKEHHUs HeOEeCHBIX 00BEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHBIE CO3BE3/Us
CeBepHOro nojaymapus 1 spKue 3BE3/IbI.

Habmonenus B Teneckon Jlynsl, maner, Mieunoro IlyTu.

O0o01maroniee noBTOpEeHNE

Ponbp ¢u3ukn M acCTpOHOMMM B 3KOHOMUYECKOH, TEXHOJOTHMYECKOM, COIMATbHOU U
ATHYECKOH chepax esaTeIbHOCTH YeJI0OBEKa, POJIb U MECTO (DU3UKU U ACTPOHOMUU B COBPEMEHHOM
Hay4YHOH KapTHHE MHpa, pojib (u3NYecKod Teopuu B (OPMHUPOBAHUM MPEICTABICHUN O
buznyecKkoil KapTUHE MHUpa, MECTO (PU3NYECKON KapTHHBI MHpa B OOILIEM PSAY COBPEMEHHBIX
€CTECTBEHHO-HAYUYHBIX IIPEJCTaBICHUN O IIPUPOJIE.

MexnpeameTrHblie CBSI3U



N3yuenne kxypca ¢usukm 06a3oBoro ypoBHS B 11 Kiacce OCymIECTBIAETCS C y4E€TOM
COJIepKATEIbHBIX MEXIIPEIMETHBIX CBSi3eH C KypcaMH MaTeMaTWKH, OHOJIOTHM, XUMUH,
reorpauu ¥ TEXHOJIOTHH.

Meoicnpeomemnvle nousimusi, CBSI3aHHbIE C W3YYEHMEM METOJOB HAyYHOI'O I103HAHUS:
SBJICHME, HaydHbIM (akr, rumoresa, (uznyeckas BeIMYUHA, 3aKOH, TEOpUs, HAOIIOJEHHE,
JKCIIEPUMEHT, MOACIIMPOBAHUE, MOJIEIIb, U3MEPEHHUE.

Mamemamuxa: pelieHUe CUCTEMbl YpaBHEHWH, TPUTOHOMETpUYECKHE (YHKLIUH: CHUHYC,
KOCHUHYC, TAHI€HC, KOTAHI'€HC, OCHOBHOE TPUIOHOMETPUUYECKOE TOXKJECTBO, BEKTOPBl M HX
IPOEKIMY HAa OCU KOOPAMHAT, CIIOKEHHE BEKTOPOB, MPOU3BOJAHBIE 3JEMEHTapHBIX (DYyHKIIMIA,
NPU3HAKHA TOJ00HS TPEYTOJIbHUKOB, OTPEICICHNE TUIOIIAIN TUIOCKUX GUTYp B 00BEMa Tell.

buonoeus: anekrpuueckue sBICHUS B )KUBOM IPpUpPOAE, KojeOaTeIbHbIE IBUKEHUS B dKUBOU
IIPUPOJIE, ONITUYECKUE SIBIICHUS B KUBOU MIPUPOAE, AEUCTBUE PAIUALIMU HA KUBbIE OPraHU3MBI.

Xumus: CTDOGHHE aTOMOB W MOJIEKYJ, KPUCTAJUIMYECKas CTPYKTypa TBEPABIX TEll,
MeXaHU3MBbI 00pPa30BaHUs KPUCTAIUIMYECKON PEIIETKHU, CIIEKTPAIbHBIN aHAIN3.

l'eoepaghus: marHuTHBIE MONIOCa 3€MJIM, 3aJIe)KM MarHUTHBIX pyJ, GOoToChEMKA 3€MHOMN
IIOBEPXHOCTH, IIPEICKA3AHNE 3EMIIETPACCHUM.

Texnonozus: TMHUAN DIIEKTPOIIEpPENay, IT€HEPATOP NEPEMEHHOIO TOKa, 3JIEKTPOABUIATENb,
UHAYKIMOHHAs TeYb, pajgap, paauoNpHUEMHUK, TeNeBHU30p, aHTeHHa, Tenedon, CBY-meus,
IPOEKIMOHHBIN arnmapar, BOJOKOHHAs ONTHKA, COJIHEUHas OaTapes.

INVIAHUPYEMBIE PE3YJIBbTATBI OCBOEHUS INIPOI'PAMMBI 110 ®U3UKE HA
YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHMUA

OcBoenne yueOHoro mpeamera «@Pusnka» Ha ypOBHE CpeJHEro oO0IIero oOpa3oBaHMs
(6a3oBBIi  ypOBEHb) JODKHO  OOECIEYUTh  JIOCTHIKEHHE  CIEAYIOIIUX  JMYHOCTHBIX,
MCTAIIPEAMCTHBIX U MMPEAMCETHBIX O6pa3OBaT€J'II)HI)IX PE3YyIbTATOB.

JIMYHOCTHBIE PE3YJIbBTATBI

JIndHOCTHBIE pe3yNbTaThl OCBOEHHUS yueOHoro mpeamera «DPu3MKay MOIKHBI OTPaKaTh
TOTOBHOCTb M CITOCOOHOCTH OOYYaIOIIUXCSl PYKOBOJICTBOBATHCA C(HOPMHUPOBAHHOW BHYTpPEHHEH
MO3ULIMEH JMYHOCTH, CHUCTEMON IIEHHOCTHBIX OpHUEHTAlUi, TO3UTHUBHBIX BHYTPEHHHX
yOEXKJIEHU, COOTBETCTBYIOIIMX TPATUIIMOHHBIM I[EHHOCTSAM POCCHUUMCKOTO  0O0IIecTBa,
pacHIMpeHNe KU3HEHHOTO OMNbITa U ONbITa JAEITEIbHOCTH B MPOLECCE peaiu3aliid OCHOBHBIX
HaIpaBJIeHUN BOCITUTATEIHHON IEATEILHOCTH, B TOM YHCJIE B YaCTH:

1) rpaxaaHcKOro BOCIUTAHUS:

c(hOPpMUPOBAHHOCTh  TPAKJAAHCKOM TO3WMIMUMU  OOYydJaKOIIerocss KaKk AaKTUBHOTO |
OTBETCTBEHHOT'O YJIeHa POCCUICKOTO OOIIECTBA;

MPUHATHE TPAJAUIIMOHHBIX OOIIEYETIOBEYSCKUX TYMAaHUCTHUYECKHUX M JIEMOKPATUYECKHUX
IIGHHOCTEH;

FOTOBHOCTb BECTH COBMECTHYIO JAESTENbHOCTh B HHTEpEcax TIpa)kJIaHCKOro OOIecTBa,
y4acTBOBAaTh B CAMOYIPABIECHUH B 00pa30BaTeIbHON OpraHU3aIiH;

YMEHUE B3aMMOJIEHCTBOBATh C COIMAJIBHBIMH HWHCTUTYTAMH B COOTBETCTBUHM C WX
GYHKIUSMU ¥ Ha3HAUCHUEM;

TOTOBHOCTh K TYMaHUTApPHOUW M BOJIOHTEPCKOM JIEATETLHOCTH;

2) NaTPUOTHYECKOTO BOCIIUTAHUS

c(hOpMUPOBAHHOCTHh POCCUICKON TPAKIAHCKON UACHTUYHOCTH, TATPUOTH3MA;

LEHHOCTHOE OTHOILIEHHE K TOCYJApCTBEHHBIM CHUMBOJAM, JOCTHXKEHHSIM POCCHUHCKHX
yU€HBIX B 007aCTU (PU3UKU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSA:



c(OPMHPOBAHHOCTh HPABCTBEHHOTO CO3HAHMS, STHYECKOTO TIOBECHUS;

CIIOCOOHOCTH OIICHUBATH CUTYAIIMIO H IPUHUMATh OCO3HAHHBIC PEIICHHSI, OPUCHTUPYSICh Ha
MOpaJIbHO-HPAaBCTBEHHBIC HOPMBI U IICHHOCTH, B TOM YHCJIE B JICATEIBHOCTH YYEHOTO;

OCO3HaHUE JIMYHOTO BKJIaJ(a B IOCTPOCHHE YCTOHYMBOIO Oy IylIero;

4)3¢TeTHYeCKOro BOCIIUTAHMS:

ACTETHYECKOE OTHOIICHHE K MUPY, BKIIOUYAs CTETUKY HAYYHOT'O TBOPYECTBA, MPHCYIIETO
(bu3HYECcKOI HayKe;

5) Tpy10BOro BOCIMTAHMSA:

UHTEPEC K Pa3InYHbIM chepam MpodheCcCHOHATLHON IEITEITLHOCTH, B TOM YUCIIE CBA3aHHBIM
¢ (u3uMKON M TEXHHKOW, YMEHHE COBEpIIaTh OCO3HAHHBIA BBIOOp Oyaymed mnpodeccun u
peanr30BbIBATh COOCTBCHHBIC JKU3HEHHBIC TIJTaHBI,

TOTOBHOCTh M CIIOCOOHOCTH K 00pa3oBaHHUIO U caM0o00pa3oBaHHIO B 001acTU (PU3MKH Ha
NPOTSDKEHUH BCEH JKU3HU;

6) 3K0JIOrN4eCKOro BOCITUTAHUS:

Cc(OPMHUPOBAHHOCTh JKOJIOTUYECKOH KYyJIbTYPHI, OCO3HAHHE TJOOAIBHOTO XapakTepa
HKOJIOTUYECKUX MPOOIIeM;

TUTAHUPOBAHKE M OCYIICCTBIICHHUE JICHCTBUI B OKPYXKAFOIIIEH Cpe/ic Ha OCHOBE 3HAHMS IICTICH
YCTOWYHMBOTO PAa3BUTHSI YETIOBEUECTBA;

pacuiMpeHre OmbiTa JCATEIBHOCTH OSKOJOTMYECKOH HANpaBICHHOCTH HAa OCHOBE
UMEIOLIMXCS 3HAHUH 110 PU3MKe;

7) HIEHHOCTH HAYYHOT0 NMO3HAHMS:

C(OPMUPOBAHHOCTH ~MHPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY  YPOBHIO
pa3BuTHs (PU3MYECKON HAYKH;

OCO3HAHUE I[CHHOCTH HAYYHOW JEATCIbHOCTH, TOTOBHOCTh B MPOIIECCE U3YUYCHUS (PU3HKU
OCYILECTBIISATh MPOCKTHYIO U UCCIIEIOBATEIBCKYIO JESITEIbHOCTh HHAMBUYAIBHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATBI

Ilo3naBaTebHbIE YHHBePCAJIbHbIE YueOHbIE el CTBUS
ba3oBble Jiornyeckune 1eHCTBUA:

CaMOCTOSITENIbHO (HOPMYJIMPOBaTh W aAKTyaIHM3WpPOBaTh MPOOJIEeMy, paccMaTpuBaTh €&
BCECTOPOHHE;

ONpEeNEeNATh UEIU AESITENIbHOCTH, 33/1aBaTh MAPAMETPhl U KPUTEPUU UX TIOCTUKEHUS;

BBISIBJIATH 3aKOHOMEPHOCTH Y TPOTUBOPEUHS B pacCCMaTPUBAEMBIX (DH3UUYECKUX SBJICHUSX;

pa3pabaThIBaTh IUIAH peLIeHUs MPOOIeMbl ¢ yUETOM aHANIM3a UMEIOIINXCS MaTepUATbHBIX U
HEMaTepUATbHBIX PECYPCOB;

BHOCUTb KOPPEKTHBBI B JEATEIBHOCTb, OIIEHUBATh COOTBETCTBUE pE3YJIbTATOB LIEIISM,
OIICHUBATh PUCKHU MOCIIECACTBUI JAESITEILHOCTH;

KOOPJAMHHUPOBATh M BBINONHATh paObOTy B YCJIOBHSIX pPEATbHOTO, BHUPTYaIbHOTO |
KOMOWHHUPOBAHHOTO B3aUMOJICUCTBUS;

pa3BUBATh KPEATUBHOE MBIIIJICHUE MPU PEIICHUH KU3HEHHBIX TPOOIIeM.

Ba3oBble uccienoBareibCKue AeiCTBUSA:

BIIQJIETh HAYYHOM TEPMUHOJOTHEH, KITIOUYEBBHIMU TOHATUSAMU U METOJaMH (PU3UYECKOU
HAyKH;

BJIQJIETh HaBBIKAMHU y4eOHO-HCCIIEeIOBATENIbCKONH U MPOEKTHOM JeATeIhHOCTH B OONACTH
(GU3HKH, CTOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSITEIBHOMY TOMCKY METOJIOB PEIICHUS 3a/1a4
(bU3UYECKOTO COAepKAHUS, TPUMEHEHHUIO PAa3IMYHBIX METOI0B MTO3HAHMUS;

BIIAJICTh BUJAMH JIEATEILHOCTH IO TIOJYYEHHWIO HOBOTO 3HAHMS, €r0 WHTEPIPETAINH,
peoOpa3oBaHUIO U PUMEHEHUIO B PA3IMYHBIX YIEOHBIX CHUTYAIIHSIX, B TOM YHCIIE PU CO3/IaHUU
y4eOHBIX MPOEKTOB B 00J1aCTH (PU3UKH;



BBISIBJISITH PUYUHHO-CIIECTBEHHBIE CBS3M U aKTyaJlM3MpOBaTh 3ajady, BBIIBUTATb
TUIIOTE3Y €€ PEIICHMs], HAXOAUTh ApIYMEHTHI I JJOKA3aTelIbCTBA CBOUX YTBEPXKICHUH, 3a7aBaTh
napaMeTpbl U KPUTEPUU PEIICHHUS,

AHAJIM3UPOBATD MMOJIYYCHHBIC B XOAC PCHICHUA 3aJ]a4r PE3YyJIbTAaThl, KDUTUYCCKHU OLICHUBATDH
UX TOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHHUE B HOBBIX YCIIOBUSIX;

CTaBUTH U (POPMYITUPOBATH COOCTBEHHBIC 3a/1a4H B 00pa30BaTEIHHON NEATEILHOCTH, B TOM
YHCclie IPU U3YYCHUU (DU3HKY;

JaBaThb OICHKY HOBBIM CUTYyallUsAM, OLICHHUBATb HpI/IO6peTéHHbII71 OIIBIT,

YMETb [IEPEHOCUTH 3HaHUS N0 (Pr3HKe B MPAKTUYECKYIO 001aCTh KUZHEAEATEIbHOCTH;

YMETh HHTEIPUPOBATh 3HAHUS M3 Pa3HBIX MPEIMETHBIX 00J1acTei;

BBIIBUTaTh HOBBIE UJIEH, MPEeJIaraTh OPUTHHANbHBIE MTOAXOAbl U PEIICHHUS;

CTaBUThb HpO6JICMBI " 3ala4u, JOIMYyCKArIHEC AJIbTCPHATUBHBIC PCIICHU .

Patora ¢ undopmanmeii:

BJIaAACTh HABBIKAMH IOJTYYCHUS I/IH(i)OpMaI_[I/II/I (I)I/ISI/I‘-I€CKOI‘O COACpIKaHNA U3 MCTOYHUKOB
pa3HbIX THUIIOB, CaMOCTOSITEIbHO OCYLIECTBJSATh IMOMCK, aHAIMW3, CHUCTEeMATHU3alHI0 U
MHTEPIpETaNnio HHPOPMALIUU PAa3THYHBIX BUIOB U (OPM MPEIICTABICHHS,

OLICHUBATh JOCTOBEPHOCTH MH(OPMAIIHH;

HCII0JIB30BAaTh CPCACTBA I/IH(l)OpMaIII/IOHHBIX N KOMMYHUKAalIHOHHBIX TEXHOJIOTUH B pemicHuN
KOTHUTHUBHBIX, KOMMYHUKATHUBHBIX M OpPraHU3alMOHHBIX 33Ja4 C COONIOZeHHEeM TpeOoBaHUIT
OPrOHOMHUKH, TEXHUKH 0€30IacCHOCTH, TUTHUEHBI, PECYpcOoCcOepekeHNs, TPABOBBIX U ITUYECKHUX
HOPM, HOPM UH(OPMAIIMOHHOM 6€30MacHOCTH;

CO3/1aBaTh TEKCThI (DU3MUYECKOTO COJCpKAHUA B PA3IUYHBIX (dopmarax C yd&€ToM
Ha3Ha4YeHHs THGOPMAIUH U 1IEJIeBON ayAUTOPUHU, BBIOHPAsi ONTUMAIIBHYIO (hOpMY MpeacTaBIeHUS
Y BU3yaJIu3aIliu.

KoMMyHMKaTHBHbIE YHUBEPCAJbHbIE YUeOHbIe 1eHCTBUSA:

OCYIIECTBIIATh OOIIEHHE HA ypoKaX (PU3UKU U BO BHEYPOUHOH AEATEIbHOCTH;

pacrio3HaBaTh MPEANOCHIIKY KOH(DIMKTHBIX CUTYalluid U CMATYaTh KOH(IMKTBHI;

Pa3BEPHYTO M JIOTMYHO H3J1araTb CBOK TOYKY 3PEHHSI C HCIOJIB30BAHUEM SI3BIKOBBIX
CPEICTB;

MOHMMATh U UCTOJIb30BaTh IPEUMYILIECTBA KOMAHIHOM U MHAUBUAYAJIbHON paboTHI;

BBIOMpPATh TEMAaTUKY M METOJbl COBMECTHBIX AECUCTBUI ¢ y4y€TOM OOIIMX HHTEPECOB U
BO3MOKHOCTEHN Ka)KJ0r'0 YJI€HA KOJUIEKTUBA;

IPUHUMATh LEJIM COBMECTHOM JEATENbHOCTH, OPraHU30BbIBaTh M KOOPAMHHUPOBATH
JIEUCTBHSI 110 €€ JOCTHKEHHIO: COCTABIIATH IUIaH JEHCTBUM, PACTIPEAEIIAT POJIA C YYETOM MHEHUI
YYaCTHHUKOB, 00CYXJaTh pe3yIbTaThl COBMECTHON PabOTHI;

OILICHMBATh KaY€CTBO CBOETO BKJaJa M KaKJIOr0 YYaCTHHKA KOMaHJbl B OOIIMNA pe3yabTaT
10 pa3paboOTaHHBIM KPUTEPHSIM;

npeyiaraTb HOBBIE NPOEKTHI, OLIEHMBATh HJEU C IO3ULMU HOBHU3HBI, OPUTHHAIBHOCTH,
IIPAKTUYECKON 3HAYMMOCTH;

OCYIIECTBIISITh IO3UTHUBHOE CTPAaTErMUECKOEe TIOBEJEHHE B PpA3IUYHbIX CUTYalLHUsX,
IPOSIBJIATH TBOPYECTBO U BOOOpaKeHHE, ObITh MHUIIMATUBHBIM.

PeryasiTuBHble yHUBepcaJibHbIe y4eOHbIe 1eiicTBUSA
Camoopranuzanus:
CaMOCTOSITENIbHO OCYIIECTBIISATh IMO3HABATEIbHYIO JEATEIBHOCTh B 00JacTH (U3UKH U
ACTPOHOMMH, BBISBIIATH IPOOJIEMBI, CTAaBUTH U (HOPMYIHPOBATH COOCTBEHHBIE 3a/1a4H;
CaMOCTOATENIBHO COCTABJIATh IUIAH PENICHUS PACUETHBIX M KadyeCTBEHHBIX 33J]1a4, IUIAH
BBITIOJIHEHUS] TMPAKTUYECKOH paboThl ¢ Yy4ETOM HMEIOIIMXCS PEecypcoB, COOCTBEHHBIX
BO3MOKHOCTEHN U IIPEANIOYTECHMII;



JIaBaTh OIICHKY HOBBIM CUTYAIIHsIM;

pacuIMpsATh paMKH Y4eOHOTO IPeMETa Ha OCHOBE JIMYHBIX MPEANOUTCHU;

JieNiaTh OCO3HAHHBIA BBIOOP, apryMEHTHPOBATh €ro, OpaTh Ha ceOsS OTBETCTBEHHOCTH 3a
pelIieHue;

OILICHUBATh MMPHOOPETEHHBIN OIIBIT;

Croco6cTBOBATH (HOPMHUPOBAHHIO U MIPOSIBIICHUIO APYAULIUU B 001acTH (DU3HKU, IIOCTOSTHHO
TIOBBIIIATH CBOM 00pa30BaTEIbHBIN U KYJIbTYPHBIH YPOBCHbD.

CaMOKOHTPOJIb, SMOLHOHATBHBIH HHTEJIEKT:

JlaBaTh OILICHKY HOBBIM CHTYallUsIM, BHOCHTb KOPPEKTHBBI B JESTEIHHOCTH, OLICHUBATH
COOTBETCTBHUE PE3YIbTATOB LIEIISM;

BJIaJICTh HABBIKAMU ITO3HABATEIHLHON pedIIeKCUU KaK OCO3HAHUS COBEPIIAEMBIX ICHCTBUN U
MBICIIUTENBHBIX MPOIIECCOB, UX PE3YIHTATOB U OCHOBAHUH;

UCIIOJIB30BaTh MPUEMBI PEIICKCHU JIJTsl OIICHKH CUTYAIlMH, BEIOOPA BEPHOTO PEIICHUS;

YMETh OLIEHUBATh PUCKH U CBOEBPEMEHHO MPUHUMATD PELICHHS [0 UX CHIKEHUIO;

NPUHUMATh MOTUBBI U @pT'YMEHTHI JPYTUX NP aHAIN3E PE3yJIbTATOB JACATEIbHOCTH;

NPUHUMATD ce0s1, TOHUMAast CBOM HEJIOCTATKU U IOCTOMHCTBA;

NPUHUMATh MOTUBBI U @PT'YMEHTHI JPYTUX MPH aHAIU3E PE3YJIbTATOB JACATEIBHOCTH;

NPU3HABAThH CBOE MPABO U MPABO JPYTUX HA OLIHOKH.

B mporecce q0CTHKEHUS JIMYHOCTHBIX PE3YJIbTaTOB OCBOCHUS IPOTPAMMBI 110 (DU3UKE IS
YPOBHSI CpeIHEro 0o0mero oopa3oBaHusi y 0OydYaIONIMXCSl COBEPIIEHCTBYETCS 3MOIMOHAIBHBIN
UHTEJUICKT, MPEAIOoJIaraloniui choOpMHUPOBAHHOCTS:

CaMOCO3HaHUsl, BKJIFOYAIOIIETO CIIOCOOHOCTh MOHMMATh CBOE SMOIIMOHAIBHOE COCTOSHUE,
BUJICTh HAIPABJICHUS PA3BUTHUSI COOCTBEHHON 3MOIIMOHAILHON C(ephl, ObITh YBEPEHHBIM B ce0¢;

CaMOPETyJIMPOBAHNS, BKIIFOYAIOIIEr0 CAMOKOHTPOJIb, YMEHUE IPUHUMATH OTBETCTBEHHOCTD
3a CBOE MOBEJICHHE, CIIOCOOHOCTh aalITUPOBATHCS K SMOIIMOHATILHBIM H3MCHEHUSIM H MTPOSIBIISITH
THOKOCTb, OBITh OTKPHITHIM HOBOMY;

BHYTPCHHEH MOTHBAIlUM, BKJIIOYAIONICH CTPEMJICHHE K JOCTHDKCHUIO IEIU M YCIEXy,
ONITUMU3M, HHUIIMATUBHOCTh, YMEHHUE JIEHCTBOBAThH UCXO/IS M3 CBOMX BO3MOKHOCTEH;

HMIIATUH, BKIJIIOYAIOIIEH CIIOCOOHOCTh MOHMMATh 3MOLMOHAIBHOE COCTOSHUE IPYTHUX,
YYUTBIBATh €T0 IIPU OCYIIECTBICHHH OOIICHHUS, CIIOCOOHOCTD K COUYBCTBHUIO M COTIEPEKUBAHUIO;

COLMAJIbHBIX HABBIKOB, BKJIIOYAIOIIMX CIIOCOOHOCTHh BBICTPAUBATh OTHOIICHUS C APYTMMHU
JFOIbMU, 3a00THTHCS, IPOSBIISTh MHTEPEC U Pa3pemiaTh KOHMIUKTHI.

IMPEAMETHBIE PE3YJIBTATBI

K koniy o6yuenus B 10 kiacce npeqMeTHbIE pe3ynbTaThl Ha 0a30BOM YPOBHE JOJKHBI
oTpaxkaTb CHOPMHUPOBAHHOCTH y OOYUAIOIIUXCSI YMEHUI:

JIEMOHCTPUPOBATh Ha MPUMEPAX POJb U MECTO (PU3UKH B (POPMUPOBAHUU COBPEMEHHOM
HAay4YHOM KapTUHBI MHpA, B Pa3BUTHUM COBPEMEHHON TEXHUKH U TEXHOJIOTUM, B MPAKTUUYECKOU
JIeITEILHOCTH JIIOACH;

YUUTHIBATh TPAHUIIBI MPUMEHEHUS U3YYCHHBIX (U3NYECKUX MOJIENCH: MaTepuaibHast TOUKa,
WHEepIMaIbHasl CUCTEMa OTCUéTa, aOCOMIOTHO TBEPJOE TEO, UIeaTbHBIN Ta3, MOJCIH CTPOCHUS
ra3oB, KUAKOCTEH M TBEPMABIX Tell, TOUCUHBIH AIIEKTPUICCKHUN 3apsij] MPH pPelieHuN (PU3NIECKIX
3a/1a4;

pacmno3HaBaTh (pU3UYECKHe SBICHUs (TPOIECCH) M OOBSICHATh MX HAa OCHOBE 3aKOHOB
MEXaHUKH, MOJIEKYJISIPHO-KUHETHYCCKON TEOpUM CTPOCHUS BEIIECTBA M AJICKTPOJIWHAMUKHU:
pPaBHOMEpPHOE U PaBHOYCKOPEHHOE NPSIMOJMHEHHOE ABW)KEHHE, CBOOOAHOE TaJCHHE Te,
JBIDKEHUE 10 OKPY)KHOCTH, HHEPITUS, B3auMoieicTBHE Tel, mu(dy3us, OpOyHOBCKOE JIBIIKECHHE,
CTPOEHHE KUIKOCTEH U TBEPIBIX Tell, H3MEHEHNE 00bEMa Tell IPHU HarpeBaHUU (OXJIKICHHUHN),
TEIJIOBOE pPAaBHOBECHE, HCIIAPEHUE, KOHJEHCAIMsI, TUIABJIICHWE, KPHUCTAIIU3AINS, KUIICHHE,



BJIQXKHOCTH BO3/1yXa, OBBIIICHHE JaBJICHUS ra3a P €ro HarpeBaHUU B 3aKPHITOM COCY/IE, CBS3b
MEXy MapamMeTpaMu COCTOSIHHS Ta3a B H30MpOIleccaX, IEKTPHU3alus TeJ, B3aUMOJCHCTBHE
3apsIoB;

OMKCHIBATh MEXAHUYECKOE IBUKCHHE, HCIONB3Ys (DM3MYECKHE BEIMYUHBI: KOOPJMHATA,
MyTh, MEPEMEIIEHUE, CKOPOCTh, YCKOPEHHUE, Macca Tena, Cujla, UMITYJIbC Tella, KHHETHYecKas
DHEprus, MOTCHIMAIbHAS SHEPTUs, MEXaHWYecKas pabdoTa, MEXaHWYeCKas MOIIHOCTh; IPHU
OMKMCAHUU MPABUIILHO TPAKTOBATH PU3NYECKUI CMBICI UCIIOIB3YEMbIX BETUUHUH, X 0003HAUCHUS
U CIMHUIIBI, HAXOOUTh (DOPMYIIBI, CBSA3BIBAIONINE NAaHHYIO (DU3UYECKYI0 BETUYHHY C IPYTHMH
BEJIMYUHAMU;

ONKCHIBATh HW3YYCHHBIC TEIUIOBBIE CBOWCTBA TEM W TEIUIOBHIC SIBJICHHS, WCIIONB3YS
dusznyeckue BEIMYMHBI: JaBIIEHUE Ta3a, TeMIlepaTypa, CpEeAHssl KUHETHYecKas HHEeprus
XA0TUYECKOTO JIBIDKEHUS MOJIEKYJ, CpPEJHEKBaIpaTUYHAs CKOPOCTh MOJICKYJ, KOJUYECTBO
TEIUIOThI, BHYTPEHHSISI dHEprus, padora raza, kod(pUIHUEHT MOJIEe3HOro JEHCTBUS TEIJIOBOTO
JIBUTATEIS; IPH OMUCAHUH MPABUIIHLHO TPAKTOBATH (PH3UYECKHI CMBICI UCIIOJIb3yEMbIX BETTUYHH,
uX O00O3HAYEHWS U EAUHHIBI, HAaXOIUTh (OPMYJbI, CBS3BIBAIOIIUE JAaHHYIO (PUINYECKYIO
BEJIMYMHY C APYTHUMH BEITUIHHAM;

OMKCHIBATh H3yYEHHBIC DIIEKTPUUYECKHE CBONCTBA BEIIECTBA M AJIEKTPUUYECKUE SIBICHUS
(mpotuiecchl), UCHOIB3YST (PU3NUYECKUE BEIWYUHBL: AIEKTPUUECKUI 3aps]l, JIEKTPUUYECKOE MOJIE,
HANpPsDKEHHOCTh TIOJIS,, MOTEHIIMAal, Pa3sHOCTh IMOTEHIMAIOB; MPU OMUCAHUHM IPABHIBHO
TPAKTOBATh (PUIUYCCKUH CMBICT HCIIOJB3yeMbIX BEIWYMH, WX OOO3HAYCHUS W CAMHWIIG;
yKa3bIBaTh ()OPMYIIbI, CBSI3BIBAIOIINE JAHHYIO (DU3MUECKYIO BEJIHMUMHY C IPYTMMU BETUYUHAMU;

AHATM3UPOBATh (U3MUYECKUE TPOIECCHl W SBICHUS, UCIOIB3Ys (PU3NUYCCKUE 3aKOHBI H
NPUHIUIIBL:. 3aKOH BceMmupHoOro Ttsarotenus, |, |1 u Il 3akonsr HproToHa, 3akoH coxpaHeHUs
MEXaHHYECKON dHEPTUH, 3aKOH COXPAHCHHS UMITYJIbCA, IIPUHITUI CYTIEPIIO3UIIUN CHJI, TIPUHITUTT
paBHOIpaBUsI MHEPLHUATIBHBIX CUCTEM OTCYETA, MOJEKYISIPHO-KMHETUYECKYIO TEOPUIO CTPOCHUS
BCIIICCTBA, Ta30BBIC 3aKOHBI, CBS3b CPEIHEH KWHETUYECCKOW HHEPIHH TEIUIOBOTO JIBHIKEHUS
MOJIEKYJI C aOCOJIOTHOM TeMmImepaTypoil, MepBbIi 3aKOH TEPMOJAMHAMUKH, 3aKOH COXpPaHEHHS
IIEKTPUIECKOTO 3apsia, 3akoH KyiioHa, Tpy 3TOM pa3uvarh CIIOBECHYIO (OPMYIMPOBKY 3aKOHA,
€ro MaTeMaTU4YeCKOe BhIpAKEHUE U YCIOBUA (TPaHUIIbI, 00J1aCTH) TIPUMEHUMOCTH;

OOBSCHATH OCHOBHBIC TIPUHIIUIIBI JICUCTBUS MAIIUH, TPHOOPOB U TEXHUUYECKUX YCTPOUCTB;
pa3ianyaTh yCIOBHS UX O€30MaCHOTO MCIIONIb30BAHMS B IIOBCETHEBHOM KU3HU;

BBITIOJHATh JKCIEPUMEHTBI T10 WCCIEAOBAaHUI0 (DU3UYECKHX SBICHUH W IPOIECCOB C
UCIIONIB30BAaHMEM TPSMBIX W KOCBEHHBIX HW3MEpeHWil, Mpu dSToM  (HOpMyIHpOBaTh
npoOeMy/3anady U TUIOTE3Y Y4eOHOTO SKCIIEPUMEHTA, COOMPATh YCTAHOBKY U3 MPEIOKEHHOTO
000py0BaHusl, IPOBOAUTD OMBIT U POPMYITHUPOBATH BHIBOIBL;

OCYIICCTBIISATh TPSIMBIE M KOCBCHHBIE HM3MEPCHUS (DU3MUSCKUX BEIWYUH, IMPH ITOM
BBIOMpATh ONTUMANBHBIN CIOCO0 W3MEPEHUS M HCIOJNb30BaTh W3BECTHBIE METOIBI OIIEHKHU
MIOTPELIHOCTEN U3MEPEHUN;

HCCJIEIOBATh 3aBUCUMOCTH MEXTY PU3NIECKUMHU BETMUNHAME C UCIIOJIE30BAHUEM MPSIMBIX
U3MEpPEHU, TPU 3TOM KOHCTPYHPOBATh YCTAHOBKY, (DMKCHPOBATHh PE3YyJbTAThl IOJYYCHHOM
3aBUCHUMOCTHU (PU3NYECKUX BEIMYMH B BUJIE TAOIUI] U TpadUKOB, IeTaTh BEIBOBI 110 pe3yIbTaTaM
WCCJIC/IOBAHHS,

coOmrofath mpaBuia O€30MacHOTO Tpyda MPH NPOBEASCHUH HCCIEAOBAHMA B paMKax
y4eOHOrO0 OJKCIIEPUMEHTa, YUeOHO-UCCIICIOBATEIbCKOH M MPOCKTHOW  JEATCIBHOCTH C
HCIIOJIb30BaHUEM U3MEPHUTEIBHBIX YCTPOUCTB M TaOOPaTOPHOTO 000PYIOBaHUS;

pemate pacuéTHBIC 3a7add C SBHO 3QJaHHON (U3MUYECKON MOJENbI0, HCIOIb3YS
dbuznyecKkre 3aKOHBI M MIPUHIIUITBI, HA OCHOBE aHAJIM3a yCIOBHS 3a/1a4ll BHIOMPATh (PU3NIECKYIO
MOJICJTh, BBIJICIATh (PU3NYCCKUE BEIMUYMHBI W (POPMYJIBI, HEOOXOIUMBIC I e peleHus,
MIPOBOAMTH PACUEThI U OLICHUBATH PEATbHOCTD MOYYEHHOTO 3HAYCHUS (PU3NUECKO BETHUNHBI,

peliaTh KadeCTBEHHBIC 3aJIadM: BHICTPAWBATh JIOTHUECKH HEMPOTHBOPECUUBYIO IICTIOUKY
paccyXJIeHUl ¢ OMOPOi Ha U3yUCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3HUECKUE SBIICHHS;



UCIIOJIb30BATH MTPU PEIICHUHU YIEOHBIX 3a/1a4 COBPEMECHHBIC HH(POPMAITMOHHBIC TEXHOIOTHH
JUI TIOWCKA, CTPYKTYPUPOBAHMS, HHTEPIPETALUU M NPEACTABICHHUS Yy4eOHOM W HaydHO-
HONYJISIPHOI HH)OPMALIUH, TOJYICHHON U3 Pa3IMYHbIX HCTOUHUKOB, KPUTHUYCCKH aHATH3UPOBATh
MOJTy4aeMyr0 HHPOPMAIIHIO;

NPUBOJUTH MPHUMEPbI BKJIAJa POCCHUCKUX U 3apyOCKHBIX YUEHBIX-(DU3UKOB B Pa3BUTHE
HAYKH, 00bSICHEHHE MIPOIIECCOB OKPYXKAOIIETO MHUPa, B Pa3BUTHE TEXHUKU U TEXHOJIOTHIA,

UCII0JIb30BATh TCOPETHUYCCKUE 3HAHKS 110 (DU3UKE B TOBCEIHEBHOM )KU3HU /151 00CCIICUCHHUS
0€301aCHOCTH TIPU OOPAIICHUU C PUOOPAMHU U TEXHUUYESCKUMHU YCTPOHUCTBAMH, /I COXPAHCHUS
3JI0POBBSI U COOJIFOICHHSI HOPM 3KOJIOTHYECKOTO MIOBECHHUS B OKPYKaroIei cpeie;

paboTaTh B IrpyIIle C BBIIOJIHEHUEM PA3IMYHbIX COLMAIBHBIX POJIEH, IUIAHUPOBATh padoTy
IPYIIbl, PAIMOHAIBHO PACHPEACIATh OOSM3aHHOCTH W IUIAHHUPOBaTh JCSTEIBHOCTh B
HCCTAHAAPTHBIX CUTyalUAX, aACKBATHO OLICHUBATL BKJIa[ KaXKXIOTO M3 YYAaCTHHUKOB I'DYHIIBI B
pelIeHUe PaccMaTpUBAEMOil TPOOIIEMBI.

K konny oOyuenus B 11 kjacce npeIMeTHbIE pe3ynbTaThl Ha 0a30BOM YPOBHE JOJKHBI
oTpaxkaTtb cHOPMHUPOBAHHOCTH y OOYUAIOIIUXCSI YMEHUI:

JEMOHCTPUPOBATh Ha MPHUMEPax pojb U MeCTO (U3MKUA B (POPMHUPOBAHUH COBPEMEHHOM
HAyYHOW KapTHUHBI MHpa, B Pa3BUTUHU COBPEMEHHOW TEXHUKH U TEXHOJIOTUH, B MPAKTHYECKON
NEeSITeTLHOCTH JIFO/ICH, IETIOCTHOCTh U €IMHCTBO (PM3UYECKON KAPTHHBI MUPA;

VUUTBHIBATh TPAHULBI TMPUMEHEHHS HW3YYCHHbIX (U3MUECKHX MOJeNel: TOYEHHBII
AIIEKTPUYECKUH 3apsi, JIyd CBETa, TOUEUHBIN HCTOUHHUK CBETA, siIepHasi MOJI€Ib aTOMA, HYKJIOHHAs
MoO/JIeJIb ATOMHOTO sJIpa MPH pelieHn: (PU3nuecKux 3aaay;

pacnio3HaBaTh (U3NYCCKUE SBJICHHS (IIPOIECCHI) U OOBSICHATH MX HAa OCHOBE 3aKOHOB
ANEKTPOAMHAMUKHN U KBAaHTOBOHN (DU3HKU: dJIEKTpUYECKasi MPOBOJUMOCTD, TEIJIOBOE, CBETOBOE,
XUMHYECKOE, MAarHUTHOE JEHCTBUS TOKa, B3aUMOJEHCTBHE MAarHUTOB, 3JEKTPOMAarHUTHAas
WHAYKINS, JCWCTBUE MAarHUTHOTO TOJIA Ha MPOBOAHHK C TOKOM U JBWXKYILIUICS 3aps,
AJIEKTPOMAarHUTHBIE KOJIeOaHUs U BOJIHBI, IPSMOJIMHEITHOE pacpoCTpaHEHUE CBETa, OTPaKEHUE,
npejomieHue, uHTepdepeHuus, audpakuus W HOJApU3alus CBeTa, MIHUCIEpPCUs CBeTa,
dotoanexkrpuueckuii 3¢pdext (PpororddexT), cBeToBOE NaBieHrne, BOZHUKHOBEHUE JIMHEWYATOTO
CIIEKTpa aToMa BOJ0pOJIa, €ECTECTBEHHAsI U MICKYCCTBEHHAsl PalNOaKTUBHOCTD;

ONMCHIBATh M3yUEHHBIE CBOMICTBa BelECTBA (AJIEKTPUUYECKHUE, MAarHUTHBIE, ONTHYECKUE,
AIIEKTPUUYECKYIO MPOBOAMMOCTD PA3IMUHBIX CPEI) M AJIEKTPOMAarHUTHbBIE SBJIECHUS (IIPOILECCHI),
UCHONB3YSl (U3NYECKUE BEIMYMHBL: JJIEKTPUYECKUN 3apsij, CWiIa TOKa, JJIEKTPHUUECKOoe
HaIPsDKEHUE, JIEKTPUUECKOE COITPOTUBIIEHUE, PAa3HOCTh MOTEHIMAIOB, dJIEKTPOABUKYIIIAsI CUJIA,
paboTa TOKa, MHAYKIMS MarHuTHOro mojs, cuwia Ammnepa, cuia JlopeHua, MHIYKTUBHOCTb
KaTyIIKH, SHEPrHus JIEKTPUYECKOI0 M MAarHUTHOIO TOJeW, MepHoA W 4yacToTa KoseOaHud B
Kos1e0aTeJIbHOM KOHTYpE, 3apsi U CHjla TOKa B MPOIECCe TAPMOHMUYECKUX AJIEKTPOMArHUTHBIX
KosieOaHui, (POKYCHOE pacCTOSIHUE€ M ONTHYEeCKas CWia JMH3bI, MPU ONHCAHUU MPABUIBHO
TPaKTOBaThb (PU3NYECKUI CMBICH HCIONb3YEMbIX BEJIWYMH, MX OOO3HAUEHHUS U EIUHUIIBI,
yKa3bIBaTh ()OPMYIIbI, CBA3BIBAIOIINE JAHHYIO (DU3MUYECKYIO BEIUYUHY C APYTUMH BEJTHUYUHAMU;

ONKCHIBaTh HM3YyUYEHHBIE KBAHTOBbIE SIBICHUS W MPOLECCHl, HCHOJIb3Ys (PU3NYECKUE
BEJIMYMHBI: CKOPOCTb AJIEKTPOMAarHUTHBIX BOJIH, JUIMHA BOJHBI M 4YacTOTa CBETAa, DHEPrus U
UMIyasC (OTOHA, MEpPUOJ ToJypacmajna, SHEPIrHsl CBSI3M AaTOMHBIX Sjep, MPU ONHUCAHUU
NPaBUIbHO TPAKTOBaTh (PU3UYECKUN CMBICT HCIOJIB3YEMbIX BEJIMYMH, UX OOO3HAUCHHS H
€MHMIIBI, YKa3bIBaTh (OPMYJIbI, CBSI3bIBAIOLINE JaHHYIO (DU3MUECKYIO BEIMYUHY C JIPYTUMHU
BEJIMYMHAMU, BBIYUCIISATH 3HaUEHUE (PU3UUECKON BEIUYHHBI;

aQHAIN3UPOBATh (U3UYECKUE MPOLECChl W SBIEHUS, UCHOIb3Ys (U3NYECKUE 3aKOHBI U
OPUHLMIBL 3akoH OMa, 3aKOHBI TIOCIENOBAaTENbHOIO M IMAPALIENBHOIO COEIMHEHUS
IIPOBOJHUKOB, 3akOoH JDKoyms—JIeHnma, 3akOH JJIEKTPOMarHUTHOM  WHIAYKLWH, 3aKOH
IPSIMOJIMHEMHOIO pacIpOCTPAHEHUsI CBETA, 3aKOHBl OTPa)KEHUs CBETA, 3aKOHBI IPEIOMIICHUS
CBeTa, ypaBHeHUe DiHIITeHA 11 hoTodDPeKTa, 3aK0H COXpaHEHUS SHEPTHH, 3aKOH COXPaHEHUS



UMITYJIbCaA, 3aKOH COXPAaHEHHS 3JCKTPUYECKOTO 3apsiia, 3aKOH COXPAHEHHUS MacCOBOTO YHCIA,
noctynatel bopa, 3akoH paJHMOaKTHBHOIO pachajaa, IpU O3TOM pa3indyarh CJIOBECHYIO
(GOpMyYITHPOBKY 3aKOHA, €ro MaTeMaTH4eCKOEe BBIPAKCHHUE M YCJIOBHs (TPAaHUIBI, OO0JIACTH)
IPUMEHUMOCTH;

OIpeNeNATh HalpaBJICHHE BEKTOpAa WHAYKIIMM MAarHUTHOTO TOJS TPOBOJHHKA C TOKOM,
cuibl Ammnepa u cuibl Jlopenna;

CTPOHTH M ONUCHIBATh N300paKEHHE, CO3/IaBAEMOE TUNIOCKHM 3€PKAJIIOM, TOHKOH JIMH301;

BBIMIOJIHATh JKCIHEPUMEHTHI 10 HCCICIOBAaHHIO (U3UYECKHX SIBICHUH U MPOLECCOB C
UCTIOJIb30BAHUEM  TPSIMBIX W KOCBEHHBIX W3MEPEHUH: TpH 3TOM  (OPMYIHPOBATH
npo0iieMy/3aaqy U THIIOTE3y y4eOHOT0 IKCIIEPUMEHTa, COOMPATh YCTAHOBKY U3 MPEAIOKEHHOTO
000pyI0BaHUsl, MPOBOJUTH OIBIT U POPMYIUPOBATH BHIBOJIBL;

OCYILICCTBIISATh MPSIMbIE M KOCBEHHBIC HM3MEPCHUS (PU3NYCCKUX BEIUYUH, IMPH ITOM
BBIOMPATh ONTHMAJBHBIN CIIOCOO W3MEPEHUsT M HWCIOJb30BAaTh HM3BECTHBIC METOIBI OIEHKHU
IIOTPELIHOCTEN U3MEPEHUN;

UCCIIEIOBATh 3aBUCHMOCTH (PU3MUYECKUX BEJIMYUH C MCIIOJIb30BAHUEM IPSIMBIX H3MEPCHHIA:
IpU ITOM KOHCTPYHPOBATH YCTAHOBKY, (DMKCHPOBATH PE3yJbTAThl MOJYYCHHOH 3aBUCHMOCTH
(Gu3nvecKux BEIMYMH B BHJC TaOMUIl W TpaduKOB, JAenarTh BBIBOABI IO pe3yabTaTam
UCCJIC/IOBAHHS;

coOyroIaTh MpaBWiia OE30MaCHOTO TpyJda INPHU TMPOBEICHUH HCCICAOBAaHUN B paMKax
y4eOHOrO IKCHEPUMEHTa, Y4eOHO-MCCIEOBATEIbCKON W MPOCKTHOW JIEATEIBHOCTH C
UCIIOJIb30BAHUEM U3MEPHUTEIBHBIX YCTPOMCTB U JIAOOPaTOPHOTO 000PYA0OBaHUS;

pemiath pacu€THbIC 3aJa4yd C SBHO 33JaHHOM (HU3MYECKOH MOJEIbIO, HCIONb3YS
(u3uveckre 3aKOHbI ¥ IPUHIUIIBI, HA OCHOBE aHaJM3a YCIOBHS 33a4 BHIOUPATh (PU3HUECKYIO
MOJICJIb, BBIACHATh (DU3MYECKUE BEIMYMHBI W (QOPMYJIbl, HEOOXOIUMBIC Uil €€ pelICHus,
NIPOBOJIUTH PACUYEThI U OLICHUBATh PEATbHOCTH MOJyYCHHOTO 3HAUCHHsI (PU3MYECKON BEIIMYHHBI,

pelarh KaueCTBEHHbIC 3a/laud: BBICTPAWBATh JIOTMYCCKUA HEMPOTHBOPCUUBYIO IICTIOUKY
pacCyKICHUI C ONIOPOM HAa U3YUEHHBIE 3aKOHBI, 3AKOHOMEPHOCTH U (PU3UYCCKHUE SIBIICHUS,

UCIIOJIb30BATH MTPU PEIICHUHU y4eOHBIX 33/1a4 COBPEMEHHBIC HH(OPMAIIMOHHBIC TEXHOIOTHH
JUIS TIOMCKA, CTPYKTYPUPOBAaHUS, HWHTEPIPETAlMM W TPEJCTaBICHHS Yy4eOHOH W Hay4yHO-
HONYJISIPHOI HH(DOPMALIUH, TOTYICHHOH 13 pa3IMYHBIX ICTOYHUKOB, KPUTHUYECKH aHATU3UPOBATh
NOJTy4aeMyro HH(POPMAIHIO;

OOBSCHSTH MPUHIIMITBI JICUCTBHS MAILIUH, TIPUOOPOB U TEXHHUYECKUX YCTPOMCTB, pa3inyarh
YCJIOBUS UX 0€30I1aCHOTO MCIOJIb30BAaHHS B TIOBCEJHEBHON JKU3HH;

NPUBOJUTH TPHUMEPBI BKJIAJla POCCHUCKUX U 3apYOCKHBIX YUEHBIX-(DU3UKOB B Pa3BHUTHE
HayKH, B 00BSICHEHHUE MPOIIECCOB OKPY)KAIOIIEr0 MUPA, B Pa3BUTUE TEXHUKH U TEXHOJIOTHH;

UCIIOJIb30BATh TEOPETHUYCCKUE 3HAHUS 110 (DU3UKE B TOBCEIHEBHOM )KU3HU ISl 00CCTICUCHHUS
0€301macHOCTH MpH 0OpalIeHn ¢ TPUOOpaMH M TEXHUYECKHUMHU YCTPOMCTBAMH, IJISi COXPaHEHUSI
3II0POBBS M COOJTIOICHHSI HOPM DKOJIOTMYECKOTO TIOBEICHHS B OKPY)KAIOIIEH cpefe;

paboTaTh B IpyIe C BBITOJIHECHUEM PA3IMYHBIX COIMATBHBIX POJIeH, TNIAHUPOBATh padoTy
TPYIIbI, PAlMOHAIBHO PACHPEACNIATh OO0S3aHHOCTH W IUIAHUPOBaTh  JICSTENBHOCTh B
HECTaHJIAPTHBIX CHUTYallUsX, aJeKBATHO OICHMBATh BKJAJ KaXJIOTO W3 yYaCTHUKOB TPYIIBI B
pelIeHUe PaccMaTpUBAEMOil TPOOIIEMBI.

TEMATHUYECKOE INIAHUPOBAHUE

10 KJIACC
Ne HanmeHoBaHMe pa3ienoB U TEM IPOrPAMMBI KonnuecTBo vacos
n/m Bcero  KoHtposbHbIE [IpakTnueckue
paboThI paboThI
Pazgen 1. PU3UKA U METO/IbI HAYYHOI'O IO3HAHUSA
1.1 ®usuka u METOABI HAYYHOTO TO3HAHUS 2
Hroro no paszneny 2

Pa3zpgen 2. MEXAHUKA


https://m.edsoo.ru/7f41bf72

Ne HanmenoBanue pa3neiioB ¥ TeM IPOrpaMMbl KonnuectBo yacos

n/m Becero  KoHnTposbHbIE IIpakTHueckue
paboThl paboThl
2.1 Kunematuka 5
2.2 Jlunamuka 7
2.3 3aKoHBI COXpaHEHUS B MEXaHUKE 6 1 1
Hroro mo pazaeny 18
Paznen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMO/IUHAMUKA
3.1  OCHOBBI MOJICKYJIIPHO-KUHETUUECKOW TEOPUH 9 1
3.2 OCHOBBI TEPMOJIUHAMHKHU 10 1
3.3 ArperarHble cocTosiHHS BemiecTBa. Da3oBbie 5
nepexoabl
Uroro no pazneny 24
Paznen 4. JIEKTPOJANHAMUKA
4.1 DnexkrpocraTHKa 10 1
4.2  TloctosHHBIN NeKTpudecKuil TOK. Toku B 12 1
pa3IMYHBIX Cpeaax
Utoro no pazneny 22
PesepBHOE Bpems 2
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 3 3
11 KJIACC
Ne  HammeHnoBaHue pa3fiesioB U TEM MPOrPaMMBI KonnuectBo yacos
/1 Bcero  KontpomnbHbie [IpakTuueckue
paboThI paboThI
Paznen 1. JIEKTPOJANHAMUKA
1.1 MaruaurtHoe nojue. DJIeKTpOMarHuTHas 11 1 3
WHIYKITHS
Hroro no pazneny 11
Pa3nen 2. KOJIEBAHUS U BOJIHBI
2.1 MexaHHYECKHE U DIEKTPOMAarHUTHBIC 9 1
KoseOaHus
2.2 MexaHMYECKHE U SJIEKTPOMArHUTHBIE BOJIHBI O 1
2.3 Onruka 10 3
Hroro no paszneny 24
Pa3znen 3. OCHOBBI CIIEITMAJIBHOM TEOPUU OTHOCUTEJBHOCTH
3.1  OcHOBBI ClieIIUANTBHON TEOPHH 4 1
OTHOCHUTEIIEHOCTH
Hroro no pazneny 4
Pa3znen 4. KBAHTOBAS ®U3UKA
4.1 DneMeHTHl KBAHTOBOW ONTUKH 6
4.2  Crpoenne aToma 4
4.3  AtomHOe s1pO 5
Hroro mo pazneny 15

Paznea 5. JIEMEHTBI ACTPOHOMUU U ACTPODPU3IUKHU


https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c

Ne  HaummeHoBaHue pa3ziesioB U TEM IPOTrPaMMBbl KomuuectBo yacoB
n/m Bcecero  KoHTposbHbIE [IpakTHueckue
paboThl paboThl
5.1  DneMeHTHI aCTpPOHOMHH U acTPOHU3UKH 7 1 E
Uroro no pazneny 7
Pazgen 6. OBOBIIAIOLIEE IOBTOPEHHUE
6.1 OO6oOmraromiee MOBTOPEHUE 4 E
Uroro no pazneny 4
PezepBHOE Bpemst 3
OBILIEE KOJIMYECTBO YACOB I10 68 4 7
[MPOT'PAMME
MOYPOUYHOE INIJTAHUPOBAHHUE
10 KJIACC
Ne Tema ypoka KonunuecTBo yacoB
n/m Bcero Kontpoasubie IIpakTrueck
paboThI paboThI
1  ®usuka — Hayka o npupoje. HayuHnble MeTO/1bI IO3HAHUS 1
OKpY>KaroIlero Mupa
2  Poub u MecTO (U3HKH B JOPMUPOBAHUU COBPEMEHHOM 1
HAyYHOW KapTUHBI MUPA, B TPAKTUICCKON JACSITEILHOCTH
moaei
3  Mexanunueckoe nBuxeHne. OTHOCUTEIHLHOCTh 1
MeXaHW4YecKoro aBmwxkeHusd. [lepemenienue, CKOpocTh,
yCKOpEeHHUe
4  PaBHOMepHOE MPSIMOIMHEWHOE JIBI)KEHUE 1
5 PaBHOycKOpeHHOE MPSIMOJIMHEHHOE JBIKEHUE 1
6 CsoOomHoe nmaseHue. Y CKOpeHHe CBOOOTHOTO TTaCHHS 1
7  KpuBonuneiinoe neumxenue. JIBimkeHne MmatepuaibHoi Toukun 1
10 OKPYKHOCTH
8  IMpurmmn otHOcUTeNbHOCTH ["anmmies. UHepiuansHbIe 1
cucremsl orcuera. [IepBeiit 3akoH HeroToHa
9  Macca rena. Cuna. [IpuHuun cyneprno3unuu cuil. Bropon’ 1
3akoH HbIOTOHA /711 MaTepUATBHOW TOYKH
10 Tperuu 3axoH HploTOHA JIJIs1 MaTEPUATBHBIX TOYEK 1
11 3akon BcemupHoro TsaroteHus. Cuna tsokectu. [lepBas 1
KOCMHYECKasi CKOPOCTh
12 Cuna ynpyroctu. 3akon ['yka. Bec Tena 1
13 Cuna tpenus. Kosddunuent tpenus. Cuna conpoTHBICHUS 1
IIPY JIBIKEHUH TeJia B )KUIKOCTH WJIU ra3e
14 Hmnynbsc MaTepuabHON TOYKH, CHCTEMbI MaT€pPHAIbHBIX 1

To4eK. IMIynbC cuiibl. 3aKOH COXPAHEHHSI UMITYJIbCA.
PeaxTnBHOE ABMKEHIE


https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c3ada
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c43d6

Ne Tema ypoka KonuuecTBo uacoB

n/m Bcecero Kontponbsnbeie IIpaktrnueck
paboThI paboThl
15 Pabota u MmomHOCTh cuiibl. KuHeTnaeckas aHeprus 1
MaTepuaIbHOW TOUkH. Teopema 00 U3MEHEHUHM KUHETUYECKOI
SHEPrUU
16 TIlorenuumanbHas sHeprus. [loTeHmanbHas SHEPTUs YIpyro 1

negopMupoBaHHOW NPYKUHBL. [loTeHIIMaNbHAs SHEPTUs TeIa
BOJIN3H IOBEPXHOCTHU 3eMIIU

17 TloTeHnuanbHbIe ¥ HEMOTCHIMAIbHBIE CHIIBI. CBSI3b pabOTHI 1
HEMOTEHIIUAIIBHEIX CHJI C U3MEHEHHUEM MEXAaHNYECKOU
SHEPTUHU CHCTEMBI TeJ1. 3aKOH COXPaHEHUS MEXaHUICCKOHW
SHEPTUU

18 JlaGopatopHas pabora «McciaenoBanue cBsizu pabOThI CHIIBI ¢ 1 1
U3MCHEHHEM MEXaHHYECKOW SHEPIHHU Tejla Ha IpUMepe
PaACTSIKCHUA PE3UHOBOT'O KI'yTa»

19 TIlocrymarenbHOe U BpamaTeiabHOE IBUKEHUE a0OCOIIOTHO 1
TBEPIOTO Tena. MoMmeHT cuibl. [1neqo cumbl. YcnoBus
pPaBHOBECHSI TBEPAOTO TEJIA

20 KonTtponbras padota o reme «Kunemaruka. J[nnamuka. 1 1
3aKOHBI COXPAHCHHS B MEXAHHUKE»

21 OcCHOBHBIE MOJIOKEHUSI MOJICKYJIIPHO-KHUHETHYECKOU Teopun. 1
Bpoynosckoe nemwxkenue. Auddysus

22 XapakTep IBWXCHHS U B3aUMOJICHCTBUS YaCTHII BEIIECTBA. 1
Mogenu cTpoeHUs ra30B, KUAKOCTEN U TBEPABIX TEN

23 Macca monekyn. KonuuectBo Bemectsa. [loctosiHHas 1
ABorazipo

24 TemioBoe paBHOBecHe. TemmepaTtypa u e€ u3MepeHue. 1

[Ixana remneparyp Llenbcus
25 Wneanwnsriii ra3 B MKT. OcHoBHoe ypaBHenne MKT 1

26 AOcorroTHas TeMIiepaTypa Kak Mepa cpenHei kuaetuaeckon 1
SHEPIUH JBIKEHHS MOJIEKYJ. Y paBHeHUue MeH ieneeBa-

Knaneiipona

27 3akoH JlanpToHa. ['a30BbIC 3aKOHBI 1

28 JlabopartopHas pabora «lccnenoBanne 3aBHCUMOCTH MEXKITY 1 1
napaMeTpamMH COCTOSIHUS Pa3peKEHHOT0 ra3a

29 MH3ormporecchl B HeaabHOM rasze U Ux rpaduyeckoe 1
MpeICTaBIICHUE

30 BuyTpeHHSS SHEPTUs TEPMOIMHAMUIECKON CUCTEMBI H 1

crnocoObl e€ n3MeHeHus. KonndyecTBo TEIoTs 1 padora.
BHyTpeHHss sHEprusi 0JTHOATOMHOTO UJI€AIbHOTO Tra3a

31 Bwuasl Teronepenayn 1

32 VYpenbHas TEMIIOEMKOCTH BelecTBa. Komnu4yecTBO TEmIOTHI 1
MpH Terutonepeaade. AauadaTHBIN MPOIECC

33 TlepBslii 3aKOH TEPMOJAWHAMHKH U €T0 IPHMEHEHHE K 1
u3oIpoueccam


https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2
https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5efc
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34

35

36
37
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39

40
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42

43

44

45

46

47

48

49

50

51

52

53

54

Tema ypoka

HeobOpartumocTs nporieccoB B mpupoze. Bropoit 3akon
TEPMOIUHAMUKU

[Mpunmun pevicreus u KII/I TernnoBoi MalnHbl

[wukn Kapno u ero KIT/]
DKOJIOTHYECKHUE TIPOOIIEMBI TEIIIOIHEPTCTHKH

O6o0maromuii ypok «MonekynsapHas pusrka. OCHOBBI
TEPMOIMHAMHKI

KonTponbHas pabota mo Teme «MonekynspHas pu3nka.
OCHOBBI TEPMOTUHAMUKI

Hapoo6pa30BaHHe N KOHACHCaIus. I/IcnapeHHe U KHUIICHUC

AOCOIIIOTHAsI U OTHOCUTEJIbHAS BJIAYXHOCTH BO3/TyXa.
Hacskiiennsiit nap

Teépnoe Teno. Kpucrammaeckue u amopdHbIe Tena.
AHM30TpONUS CBOWCTB KPUCTAILIOB. JKUAKNE KPUCTAJUIBL.
CoBpeMeHHbIE MaTepHalIbl

[InaBneHne u kpuctauM3anys. Y JejbHas TEIIOTa
miasseHus. CyOnumanus

YpaBHEHHE TEIJIOBOTO OamaHca

DnekTpu3anus Ten. DIeKTpUuuecKuu 3apsi. /IBa suaa
AIEKTPUUECKUX 3aPSI0B

[IpoBOAHMKY, TUANEKTPUKH U TIOTYTIPOBOJHUKU. 3aKOH
COXpaHEHUs JIEKTPUYECKOTO 3apsaa

B3aumoneucrsue 3apsnoB. 3akoH Kynona. Touednsin’
IIEKTPUYECKUN 3aps]T

Hanpsix€nHocTs anekTpudeckoro nois. IpuHnun
CYINEPIIO3ULINY DIIEKTPUYECKUX T0JIeH. JInnuun
HAaNPSKEHHOCTH

Pabota cuin sanexktpocraruueckoro nodst. [loTenmuman.
Pa3nocTh noreHnnanon

HpOBOI[HI/IKI/I U JUSJICKTPUKHU B IJICKTPOCTATHUYICCKOM IT0JIC.

HI/ISHGKTpI/I'—IeCKaH MMPOHUIACMOCTD
OnekrpoemkocTb. KoHeHcaTop

DNEKTPOEMKOCTH MJIOCKOT0 KOHJIEHCATOPA. DHEPTHUs
3apsHKEHHOTI0 KOHJIEHCAaTopa

JlabopaTtopHas pabota "M3mepeHne dIeKTpOEMKOCTH
KOHJIeHcaTopa"

[IpuHuuMn neicTBUs U MPUMEHEHHUE KOHJIEHCATOPOB,
KOMMHMPOBAJIBLHOTO amnmapara, CTpyHHOT0 TPUHTEPA.

3J'ICKTpOCTaTI/I‘{CCKa${ 3alguTa. 3azeMileHue 3HeKTp0HpH60pOB

KomnuectBo yacos

Bcero KontpoabHbie
paboThI

[IpakTryeck
paboThl


https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c72c0

Ne Tema ypoka KonuuecTBo uacoB

n/m Bcecero Kontponbsnbeie IIpaktrnueck
paboThI paboThl

55 DNEeKTpUYECKUI TOK, YCIOBUS €ro CYIIeCTBOBAHUS. 1
[TocTostnubii Tok. Cuta Toka. Hanpsixenue. ConpoTuBiieHue.
3akon OMa Jy1s ydyacTKa 1enu

56 TIlocnepoBarenbHOE, TapaJIEIbHOE, CMEIIAHHOE COCTMHECHHE 1 1
npoBoAHKUKOB. JlaboparopHas pabota «3ydenue
CMEIIIAHHOTO COCAMHECHHSI PE3UCTOPORBY

57 PaboTa u MOIIHOCTB ANEKTPUIECKOTO ToKa. 3akoH [[xoys- 1
Jlenna
58 3akon OMa aJis OJHOW (3aMKHYTOM ) JIEKTPUIECKOMN TSITH. 1 1

Koportkoe 3ambikanue. Jlaboparopnas padora «3mepenne
O/1C ucToyHuKa TOKa U €ro BHYyTPEHHETO CONIPOTUBIICHUS

59 DnekTpoHHas MPOBOANMOCTH TBEPABIX METAILIOB. 1
3aBUCUMOCTh COTIPOTUBIICHUSI METAJNIOB OT TEMIICPATYPHhI.
CBepXIpoBOIMMOCTh

60 DnexkTpuuecKu TOK B Bakyyme. CBOMCTBA 3JIEKTPOHHBIX 1
My4YKOB

61 IlomynmpoBoaHUKH, UX COOCTBEHHAs U PUMECHAs 1

npoBoAUMOCTh. CBOMCTBA Pp—N-Tiepexo/ia.
[TonynpoBOIHUKOBBIE TPUOOPHI

62 DIEeKTPUYECKUH TOK B PaCTBOPAX M PacIliaBax JIEKTPOJIUTOB. 1
DNEeKTPONMTHYECKAs JUCCOLUALIHS. DICKTPOIU3

63 DnexTpuueckur TOK B razax. CaMOCTOSTEIIbHBIN U 1
HECaMOCTOSATENbHBIX pa3psal. Monuus. [1nazma
64 DnexkTpuueckue NprUOOPHI U YCTPOUCTBA U UX NMPAKTHUECKOE 1
npuMeHeHne. [IpaBuia TeXHUKN 0€301TacHOCTH
65 OO6oOmarmuil ypok «IeKTPOTNHAMUKAY 1
66 KoHTponbHas paboTa 1o Teme «JIeKTpOCTaTHKA. 1 1
ITocTOsTHHBIN 3NIEKTpUYECKHUM TOK. TOKH B pa3IMYHBIX
cpeaax»
67 PesepsHblii ypok. KonTponbHas pabora o Teme 1
"OnexTpoauHamuka"
68 PesepsHbIit ypok. O606mIaromuii ypok mo temam 10 kimacca 1
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68 3 5
11 KJIACC
Ne Tema ypoka KomnuecTBo vacoB
n/m Bcero Konrtponbhbie [lpakTuyec
paboTbI paboThl
1 IlocrosiHHBIE MarHUTHI M UX B3aUMOEHCTBHE. MarHUTHOE 1
nosie. BekTop MarHuTHOM MHAYKIMH. JINHUA MarHuTHOM
UHIYKIIH
2  MarHuTHOe 1nosie NpoBoJHHKa ¢ TOKOM. OmnbIT Dpcreaa. 1

B3anMozeiicTBuE TPOBOIHUKOB C TOKOM
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/1 Bceero Kontponbnbie IIpakTuuec
paboThl paboTH!
3  JlabopaTtopHas paborta «/3ydeHrue MarHUTHOTO MOJIs KaTymku ¢ 1 1
TOKOM»
4 JlelicTBME€ MarHUTHOTI'O TOJISl HA IPOBOJHUK ¢ TOKOM. Cuita 1 1

Awmmnepa. JlabopatopHas pabora «lccnenoBanue nericTBHUsS
MOCTOSIHHOTO MarHuTa Ha PaMKy C TOKOM»

5  JlelicTBME MarHUTHOIO MOJISI HA ABUXKYIIYIOCS 3apsSyKEHHYIO 1
yactuity. Cuna Jlopenma. Pabota cubl Jlopenna

6 OnextpomaruutHas UHAyKUUA. [IoTOKk BeKTOpa MarHUTHOM 1
uHAyKuuu. 3/1C naaykuny. 3aKoH JIEKTPOMarHuTHOM
unaykuuu Papanes

7  JlabopaTtopHas pabota «lccnenoBanue siBICHUS 1 1
AIIEKTPOMArHUTHON MHYKIIHN)

8 UnnpyktuBHOCTH. SIBNeHne camonHaykiuu. DJ]C 1
CaMOMHIYKIIUU. DHEPrHsi MATHUTHOTO TOJISL KATYIIKH C TOKOM.
DIIeKTPOMarHuTHOE IOJIe

9 TexHuveckue yCTpOWCTBA M UX MPHUMEHEHHE: TOCTOSTHHBIC 1
MarHuThbl, 3JIEKTPOMArHUTHI, dJIEKTPOABUTATEIIb, YCKOPUTEIIN
AJIEMEHTAPHBIX YaCTHUILl, UHAYKIMOHHAs I1eYb

10 O6obmaronuii ypok «MarHuTHOE 1moJie. DIeKTpOMarHuTHas 1
WHTYKIIHS
11 KonTposbHas padbota 1o Teme «MarauTHoe ToJie. 1 1

3H€KTpOMaFHI/ITH ast UHAYKIHA»

12 Coboxnble MexaHnYecKHe Konebanus. [ apMoHndeckne 1
KosiebaHus. YpaBHEHHE TapMOHMYECKUX KOJIeOaHUH.
IIpeBpamenue 3Hepruu

13 JlaGoparopras pabota «MccnemoBaHue 3aBUCUMOCTH TIEPHOA 1 1
MaJlbIX KoJieOaHuil rpy3a Ha HUTH OT JAJIMHBI HUTH U Macchbl
rpy3a»

14 KonebarenbHblW KOHTYp. CBOOOAHBIE 3JIEKTPOMArHUTHbIE 1

KoJIeOaHHS B nacajibHOM KoJie0aTeTbHOM KOHTYPC. Amnamorus
MCKAY MCXaHUYCCKUMU U IJICKTPOMArHUTHBIMU KOJICOAHHSIMH

15 ®opmyna TomcoHa. 3aKOH COXpaHEHUS SJHEPTHU B UCATTLHOM 1
K0JIeOaTeIbHOM KOHTYpe

16 IIpencraBieHue o 3aTyxarolux KojeOaHUAX. BoIHyX1eHHbIE 1
MexaHuuyeckue konebanus. Pesonanc. BeiHyxX/1eHHbIE
3IIEKTPOMAarHUTHbIE KOJIeOaHUs

17 Tlepemenub ToK. CHHYCOUIAIbHBIN TEPEMEHHBIN TOK. 1
MoOUIHOCTh MEPEMEHHOTO TOKa. AMIUTUTYHOE U JEUCTBYIOIEE
3HAQYECHUE CUJIBI TOKA U HAIIPSKEHUS

18 Tpauncdopmarop. [IpousBoacTso, nepeaaya u norpediaeHne 1
3JIEKTPUYECKON SHEPTUU

19 VYcTpolicTBO M paKTHYECKOE MTPUMEHEHHE MIEKTPHIECKOTO 1
3BOHKA, F€HEPAaTOpa EPEMEHHOr0 TOKA, JIMHUH 3JIEKTpoIIepeaay
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20 DKOJOTHYECKUE PUCKH MTPH MTPOU3BOJICTBE FICKTPOIHEPTHH. 1
KynbTypa ncnoiabp30BaHus 3IEKTPOIHEPTUH B TOBCETHEBHON
KU3HH
21 MexaHuveckrue BOJHBI, YCIOBHS pactipocTpanenus. [lepuos. 1

CxopocTb pacnpocTpaHeHus U JuyinHa BojHbl. [lonepeunsie u
IIPOOJIbHBIE BOJIHBI

22 3Byk. CkopocTh 3ByKa. ['poMkoCTh 3Byka. Beicota Tona. Temop 1
3BYyKa

23 DneKTpOMarHUTHBIE BOJIHBI, UX CBOWCTBA U CKOpOCTh. [1Ikamna 1
AJIEKTPOMArHUTHBIX BOJIH

24  TlpuHIUIIBI paIMOCBS3HU U TEJICBHICHM. Pa3BuTHe cpeacTB 1
cBa3u. Paguonokanusa

25 KonTtponpHas padora «KoneGanus u BOTHBD) 1 1

26 IlpsamonuHelHOE pacpOCTpaHEeHUE CBETa B OTHOPOIHOM cpene. 1
Toueunslii ICTOUHUK cBeTa. JIyd cBeTa

27 Ortpaxenne cBeTa. 3aKOHBI OTpakeHUs cBeTa. [locTpocHwme 1
n300paKEeHUH B TUIOCKOM 3epKaie

28 IIpenomienue cBera. [loHOE BHYTpEHHEE OTPaXKEHHE. 1
IIpenenbHBIN Yo MOJIHOTO BHYTPEHHETO OTPaKEHUS

29 JlaGopatopHas pabora «M3mMepeHne moka3aTelis MPeIOMIICHUS 1 1
CTEKJIa»

30 JIunssl. [Toctpoenue nzobpaxxenuil B aun3ze. @opmyia TOHKOM 1
JMH3BL. Y BEJTMUCHHUE JIMH3BI

31 JlabGopatopnas pabota «HccinenoBaHue CBOWCTB U300paXKeHHMA 1 1
B JIMH3aX»

32 Jlucnepcus cBera. ClnoxHBINH cocTaB 6enoro ceeta. L[Ber. 1 1
JlaGopaTtopHast pabota «HabmroneHue aucnepcun CBeTay

33 Unrepdepennus cera. Judpakmuus cera. Judpakimonnas 1
pemeTka

34 TlomepeuHocTh CBETOBBIX BOJH. [lomspu3zanus cBeta 1

35 OnTrueckue npuOOPHI U YCTPOWCTBA M YCIOBHS UX 1

6€3011acHOTr0 MPUMEHEHUS

36 ['paHuIlBl MPUMEHUMOCTHU Kilaccuueckord MexanukH. [loctymarer 1
CIeNagIbHOU TEOPUU OTHOCUTEITLHOCTH

37 OTHOCHUTEIBHOCTH OJJHOBPEMEHHOCTH. 3aMeJICHUE BPEMECHH 1 1
COKpaIIeHHUE TTUHBI

38 DHeprus U UMIYJbC PENATUBUCTCKOM yacTUlbl. CBA3b Macchl ¢ 1
SHEprued U UMITYJIbCOM. DHEPrus MOKos

39 KonrtponbsHas pabora «Onrrka. OCHOBBI CIICITUATBHON TCOPHH 1 1
OTHOCHUTEJIEHOCTHY

40 ®otonsl. Popmyna [Tnanka. Jueprust u UMIyNbC HOTOHA 1
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41 OrkpsiTue u uccnenoBanue Gororpdexra. OnbiTel A. T 1
CroneroBa
42 3akonbl porodddekra. YpaBHeHUE DUHIITCHHA IS 1

dotoaddekra. «KpacHas rpanuma» potodrddexra

43 JlaBnenue cBeta. OnbiThl I1. H. JIeGeaeBa. Xumuueckoe 1
JICUCTBUE CBETA

44 TexHUYECKHUE YCTPOICTBA U IPAKTUUECKOE IPUMEHEHUE! 1
(doro3neMeHT, poToAATUMK, COTHEUHAs OaTapesi, CBETOUO]

45 Pemenne 3ama4 110 TeMe «DJIEMEHTEHI KBAHTOBOM OITHUKH 1

46 Mopnens atoma Tomcona. OnbiTel Pezepdopna no paccesauto a- 1
vactuil. [ImanerapHas Moielb aTtoma

47 Tlocrynatel bopa 1

48 W znyuenwue u noriomieare GOTOHOB IIPU IIEPEXOJIE aToMa ¢ 1
OJTHOTO YPOBHS HEPTHHU HA APYToi. Bumbl ciekTpoB

49 BoaHoBBIE CBOMCTBA YacTHIl. BoHbl 1¢ bpowis. 1
KopnyckynspHo-BosiHOBOU ayanu3M. CIIOHTaHHOE U
BBIHY/ICHHOE U3Ty4CHHE

50 OrtkpsiTHe pagroakTuBHOCTH. OnbIThl Pezepdopaa no 1
OTIPENIEJICHUIO COCTaBa PaIMOAKTUBHOTO U3ITyYCHUS

51 CgoucTBa anbda-, 6era-, raMmma-u3iayueHus. Bnusaue 1
pPaZlOaKTUBHOCTH Ha )KMBBIE OPTaHU3MBI

52  OTtkpbITHE IPOTOHA U HEUTpoHa. M3oTombl. Anbda-pacna. 1
ONEeKTPOHHBIM U MO3UTPOHHBINW OeTa-pacnaj. ['amma-u3nydeHnue

53 DmHeprus cBsi3u HYKJIOHOB B sifipe. SlnepHbie peakuuu. Snepasid 1
peakrtop. [IpoGiemMbl, nepCcHeKTUBBI, SKOJTOTHYECKHE ACTIEKThHI
AIEPHOU SHEPTETUKH

54 DOnemeHTtapHble YacTUlbl. OTKpBITHE TO3UTPOHA. MeTOoIbI 1
HaOJIOICHUS M PETUCTPALIMU AJIEMEHTAPHbIX YacTull. Kpyribiii
cron «DyH1TaMEeHTalbHbIE B3aUMOJICUCTBUS. ETMHCTBO
(bU3n4eCKOH KapTHHBI MUPA»

55 Bupg 3Bé3nnoro neba. Co3Be3nus, sipkue 3BE3/IbI, IITAHETHI, UX 1
BuanmMoe asmxernue. CoaHeuHas CUCTEMa

56 Conane. Conaeynast akTuBHOCTh. Mctounnk sHeprun Comana - 1
3BE3]

57 3BE31bI, UX OCHOBHBIE XapAKTEPUCTUKU. 3BE3/1bI INIABHOW 1
MOCJIEA0BATENbHOCTH. BHyTpeHHEE CTpOEHHE 3BE3 .
CoBpeMeHHbIE NPECTABIECHUS O IPOUCXOKICHUH U IBOJIIOLIUN
Connua n 38€31

58 Mueunsd [1yte — Hamra [Nanmaktuka. [TomoskeHre U IBHOKEHUE 1
Connua B Nanaktuke. ['anaktuku. YepHble AIPHI B Apax
TaJaKTUK

59 Bcenennas. Pa3oeranune ranmaktuk. Teopus bonbiioro B3peiBa. 1
PenukToBoe nznydyenue. MerarajiakTuka
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60 Hepemennsie mpoOIeMbl ACTPOHOMHUHT 1
61 KontposbHas pabota «JI€MEHTBI aCTPOHOMUU U 1 1
acTpOU3HKIY
62 O6o6matonuit ypok. Ponb pusuku u actpoHOMUu B 1

SKOHOMHUYECKOMN, TEXHOJOTNYECKOM, COLIMAIBHON U ATUYECKOM
cdepax AesITeNbHOCTH YeIIOBEKa

63 OO6o6marommii ypok. Pois 1 MecTo (pU3UKH 1 aCTPOHOMHH B 1
COBPEMEHHOM Hay4yHOI KapTHHE MUpPa

64 OO6obmaromuii ypok. Ponb huzmdeckoit Teopuu B 1
dbopMUPOBAHUU TIPEIICTABICHHUNA O PU3NIECKON KapTUHE MHUpa

65 O6o6maronuit ypok. MecTto (hu3ndeckoil KapTHHBI MEpa B 1
o011eM psily COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEJCTABICHUI O IPUPOJE

66 PesepBHBIN ypok. MarHuTHOE TI0JIe. DIIEKTPOMArHUTHAS 1

WHTYKIIHSI
67 PesepBHblii ypok. Ontuka. OCHOBBI CIIEIUANTBHON TEOPHH 1

OTHOCHUTEIIEHOCTH
68 Pesepnslit ypok. KBantoBas ¢usuka. DnemMeHTs acTpoHOMHH U 1

acTpou3uku
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 4 7
YYEBHO-METO/IMYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOI'O
IMPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIbBI 1JIAA YYEHUKA

METOINYECKHUE MATEPHUAJIBI J1JIA YYUTEJIA

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

MHTEPHET

®IrBHY «HCTUTYT cTpaTernn passuTtus obpasoBaHnsa»
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