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IINTIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBLI IO ®U3UKE HA
YPOBHE CPEJHEI'O OBIIIEI'O OBPA30OBAHMUA

OcBoenne yueOHOTO mpenmera «Du3uka» Ha YpOBHE CpeiHEro oOIiero odpa3oBaHMUsI

(6a30BBIi  YpOBEHB)  JIOJDKHO  OOECIEYHUTH  JIOCTIDKEHHE  CICAYIOUIUX  JIMYHOCTHBIX,
METanpeIMETHBIX U MPEAMETHBIX 00pa30BaTEIIbHBIX PE3YJIBTATOB.

JIMYHOCTHBIE PE3YJIBTATHI

JIM4HOCTHBIE pe3yNabTaThl OCBOEHHUS ydeOHOTo mnpeamera «DPuU3MKa» JIOJKHBI OTpaXkaTb
TOTOBHOCTb U CIIOCOOHOCTH OOy4aroluxcs pyKOBOACTBOBAThCA CHOPMHUPOBAHHON BHYTpEHHEH
MO3ULMEN JINYHOCTH, CHCTEMOH IICHHOCTHBIX OpHEHTAllUH, TO3UTHBHBIX BHYTPEHHUX
yOEXKIeHUI, COOTBETCTBYIOIIUX TPAJWLMOHHBIM IIEHHOCTSAM  pOCCHHCKOro  oOIiecTBa,
paciivpeHre >KM3HEHHOTO OIbITa W ONbITAa JESTEIBHOCTH B IPOLIECCE Pealu3allid OCHOBHBIX
HaIpaBJIEHUH BOCIIUTATEIbHOMN I€ATEIbHOCTH, B TOM YHCJIE B YACTH:

1) rpaaaHCKOro BOCIUTAHUSA:

chOpMUPOBAHHOCTh TPAXKIAHCKOW TIO3WIMM  OOy4aromerocss Kak aKTHUBHOTO U
OTBETCTBEHHOTO 4JICHA POCCUICKOTO 0OIIECTBa;

MPUHATAE TPAJUIMOHHBIX OOIIEYEIOBEUYECKUX TYMAHUCTHYCCKUX W JIEMOKPATHUECKHX
IIEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JEATEIbHOCTh B HMHTEpPEcax TIpa’kJaHCKOTO OOIecTBa,
y4acTBOBATh B CAMOYIPABIECHUH B 00pa30BaTeIbHON OpraHu3alliig;

YMEHHME B3aUMOJICHCTBOBATh C COLMAIbHBIMU HMHCTUTYTaMU B COOTBETCTBHHU C HX
(GYHKIUSMHI 1 Ha3HAUYEHUEM;

TOTOBHOCTb K TYMaHUTApHOMN U BOJOHTEPCKON NESATENbHOCTH;
2) NIATPHOTHYECKOT0 BOCTIMTAHHUSI:
c(OpPMUPOBAHHOCTH POCCUICKON IPakIaHCKON UIEHTUYHOCTH, MATPUOTU3MA;

OEHHOCTHOC OTHOLICHUC K TIOCYAapCTBCHHBIM CHMBOJIAM, JOCTHUKCHHUIM pOCCHﬁCKHX
y‘IéHBIX B o0J1acTu (1)I/I3I/IKI/I U TCXHUKH,

3) IyXOBHO-HPABCTBEHHOI0 BOCIIUTAHMSI:
c(hOpMUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ITUYECKOTO TTOBEICHHUS;

CIIOCOOHOCTH OLCHUBATH CUTYyallUIO U IPUHUMATh OCO3HAHHBIC PCIICHHUA, OPUCHTUPYACH Ha
MOPAJIbHO-HPABCTBCHHLIC HOPMbBI U [ICHHOCTH, B TOM YHCJIC B JCATCIBbHOCTH y‘IéHOFO;

OCO3HaHHE JTMYHOTO BKJIaa B IOCTPOEHHE YCTOHYUBOTO OYAYIIETO;
4) 3¢TeTHYECKOr0 BOCTIMTAHHUS:

ACTETUUYECKOE OTHOILIEHUE K MUPY, BKIIOYas ICTETUKY HAyYHOTO TBOPYECTBA, MPHUCYILETO
¢u3nyeckoit Hayke;



5) Tpy/1oBOro BOCUTAHUS:
MHTEpEC K pPa3NIu4HbIM cdepaMm Npo(ecCHOHATBHON NeSTENTbHOCTH, B TOM YHCIE
CBSI3aHHBIM C (UBMKOM M TEXHMKOW, YMEHHME COBEpIIaTh OCO3HAHHBIM BBIOOp Oymymiei

npodeccuu U peann30BbIBaTh COOCTBEHHBIC KU3HESHHBIC TUIAHBI;

TOTOBHOCTh U CIIOCOOHOCTHh K OOpa30BaHHWIO M CaMOOOpa30BaHUIO B 00OjacTH (DM3HKH Ha
MPOTSKEHUU BCEH )KU3HU;

6) 9K0JIOTHYECKOT0 BOCTTUTAHUS S

cOPMUPOBAHHOCTh HKOJIOTUYECKON KyJIbTYpPBI, OCO3HAaHHME TIJIOOATBHOTO XapakTepa
9KOJIOTMUECKUX MPOOIIeEM;

IUIAaHUPOBAHUE M OCYIIECTBICHHE IEHCTBUH B OKPYXAIOIIEH Cpele Ha OCHOBE 3HAHUA
LeJIeN YCTOWYMBOIO Pa3BUTHS YEJIOBEYECTBA;

paclIUpeHUe ONbITa JEATEIIbHOCTH SKOJOTUYECKOW HAIMpaBJICHHOCTH Ha OCHOBE
MMEIOIINXCS 3HAHUHU TI0 (PUBUKE;

7) HEeHHOCTH HAYYHOT0 MO3HAHMA:

C(OPMHPOBAHHOCTh  MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY  YPOBHIO
pa3BuUTHA PU3NIECKON HAYKH;

OCO3HAaHUEC LCHHOCTH HaquOﬁ ACATCIIBHOCTH, TOTOBHOCTb B IIPOLECCE U3YUCHUSA (1)I/ISI/IKI/I
OCYIICCTBJIATDH MPOCKTHYIO KU UCCICAOBATCIIBCKYIO ACATCIbHOCTE HHANBUAYAJIbHO U B I'PYIIIIC.

METAIPEJMETHBIE PE3YJIBTATBI

ITo3HaBaTe/IbHBIE YHHBepcaJlbHbIe Y4eOHbIe JeiicTBHSA
Ba3zoBble 1oruyeckue geiicTBUA:

CaMOCTOSITENIbHO (POPMYIUPOBATh U AaKTYaJIU3UPOBATh MpoOIeMy, paccMaTpuBaTh €&
BCECTOPOHHE;

ONpCACIIATh LCIIN ACATCIIbHOCTH, 3a1aBaTh IMapaMCTPhl U KPUTCPUU UX JOCTUKCHUS,
BBIABJIATH 3dKOHOMEPHOCTHU U ITPOTUBOPCUUA B PACCMATPHUBACMBIX (I)I/I3I/I‘ICCKI/IX SABJICHUAX,

pa3pabarbIBaTh IUIaH pELIeHUs MpoOIeMbl ¢ yIETOM aHaIM3a UMEIOIINUXCS MaTepHabHBIX
U HEMATEPUAJIbHBIX PECYPCOB;

BHOCHTb KOPPCKTHUBBI B HACATCIBHOCTH, OUCHHBATL COOTBCTCTBUC PC3YJIbTATOB LCIIAM,
OLCHUBATL PUCKU MOCJIEICTBUI ACATCIIBHOCTH,



KOOPJIMHUPOBAaTh U BBIIOJHATH pabOTy B YCIOBUSAX pEaJbHOTO, BUPTYAJIBHOTO U
KOMOMHUPOBAHHOTO B3aMMOJCHUCTBUS;

PpasBUBaTh KPCATUBHOC MBIIIJICHUEC IIPU PCIICHUU JKU3HCHHBIX HpO6JIeM.
ba3oBbie HCCIeA0BATC/IbCKHE HeﬁCTBHﬂ:

BJIAJIETh HAYYHOM TEPMHUHOJIOTHEH, KIIOYEBBIMU TMOHATUSIMH U METOJaMU (U3MUECKOU
HayKH;

BIIQJICTh HABBIKAMHU Y4EOHO-HCCIICIOBATEIILCKONM M MPOCKTHOW NEATEIHPHOCTH B 00IacTH
(hu3UKH, CTOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIbHOMY TOMCKY METOJIOB PEUICHUs 3a/1a4
(bMBUYECKOTO COICpKAHUS, TPUMEHEHHUIO PA3IMYHBIX METO0B IMO3HAHMS;

BIIQJIETh BUJIAMU JESATEIHHOCTH IO TIOJYYEHHIO HOBOTO 3HAHMS, €r0 HHTEpIIpETaIluHy,
peoOpa30BaHUIO U TPUMEHEHHUIO B PA3JIMUHBIX YIEOHBIX CUTYAIIUSIX, B TOM YHCJIE TPU CO3/ITaHUU
y4€OHBIX MPOEKTOB B 001aCTH (PU3UKH;

BBISIBJISITh MIPUYMHHO-CIICJICTBEHHBIE CBS3M W aKTYaJIM3UpPOBATh 3ajady, BBIJIBUTATH
TUTIOTE3Y €€ PEIIeHUs, HaXOIUTh apTYMEHTHI IS I0Ka3aTeIhCTBA CBOMX YTBEPKICHUH, 3a/1aBaTh

rapamMeTpsl U KPUTEPUU PELICHHUS;

AHAJIIM3UPOBATH MTOJTYYCHHBIC B XO4€ PCHICHUA 3aaa4u pE3yIbTaTbl, KPUTUYCCKU OLICHUBATDH
HUX JOCTOBEPHOCTD, IPOrHO3UPOBATE USMCHCHUC B HOBBIX YCIIOBUAX;

CTaBUTh U (OPMYTUPOBATh COOCTBEHHBIE 33a/1aul B 00pa30BaTeNIbHOM IEATEIHHOCTH, B TOM
quclie IPU U3Y4YEeHUU (DU3HKHY;

JaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLIEHUBATh MPUOOPETEHHBIH OIBIT;

YMETb MEPEHOCUTH 3HAHUS N0 (PU3HKE B MPAKTUYECKYIO 00IACTh KUIHEACITEIbHOCTH;

YMETb UHTErPUPOBATH 3HAHUA U3 Pa3HBIX MPEIMETHBIX 00J1acTeil;

BBIJIBUTAaTh HOBBIE UJI€H, IIpe/yIaraTh OPUTrMHAIbHbIEC MTOAXO0AbI U PEIICHNUS;

CTaBUTH MPOOJIEMBI U 332U, JOMYCKAIOIINE aTbTePHATUBHBIC PEILICHUSI.

PaGora ¢ undopmanmeii:

BIIQZIETh HaBBIKAMHU MONyuyeHUs MHPoOpMaluu (U3NYECKOTO COJCpKAHUS M3 UCTOYHHKOB
pa3HBIX THUIOB, CaMOCTOATEIBHO OCYIIECTBJISATh IOUCK, aHajiu3, CUCTEMAaTU3alUi0 U
WHTEPIPETANIO HHPOPMAIH Pa3TUYHBIX BUJOB U (HOPM MpeacTaBICHUS;

OIICHUBATh JJOCTOBEPHOCTH MH(POPMAIIHH;

WCIIOJIb30BaTh CpeJICTBa HWH(MOPMALMOHHBIX M KOMMYHHMKAIIMOHHBIX TEXHOJOTHH B
pEIIeHUH KOTHUTHBHBIX, KOMMYHHMKATHBHBIX M OPraHHU3alMOHHBIX 3aJad C COOJIOJICHHUEM

Tpe60BaHPII>i SPTOHOMHKHU, TCXHUKU 6630H3CHOCTI/I, T'NT'HCHBI, pecypcoc6epe>1<eHI/1${, IIpaBOBLIX U
9TUYCCKUX HOPM, HOpM HH(I)OpMaHHOHHOﬁ 6e3OHaCHOCTI/I;



CO3/1aBaTh TEKCThl (DU3UYECKOTO COJCpPKAHUS B pPa3IMYHbIX (opMaTax C y4ETOM
HazHaueHUs wMHGOpMAIMM ¥  LEJIEBOM  ayAWTOpUH, BHIOMpas ONTHUMAJIbHYIO (QOpMYy
MPEJCTAaBICHUS U BU3yaIN3alllH.

KoMMyHnKaTHUBHBIE YHUBEPCAJIbHbIE YUeOHbI€ 1eiiCTBUS:
OCYIIIECTBIISATH OOIICHHUE HA YpOKaX (PU3HKHU M BO BHEYPOUHOU JCATCIHHOCTH;
pacro3HaBaTh MPEANOCHUIKH KOH(MIUKTHBIX CUTYalluid ¥ CMSIrYaTh KOH(DIUKTHI;

pa3BEPHYTO M JIOTMYHO W3JIaraTh CBOIO TOYKY 3PCHHS C HCIOJIB30BAHUEM SI3BIKOBBIX
CPEICTB;

IIOHUMATBh U UCIIOJIB30BATh NMPCUMYIIICCTBA KOMaHI[HOﬁ n I/IHI[I/IBHJIY&JII:HOﬁ pa60T},1;

BBIOMpATh TEMAaTUKy U METOJIbI COBMECTHBIX IEUCTBUHM C y4y€TOM OOLIMX HWHTEPECOB U
BO3MOYKHOCTEHN KaXI0TO 4IeHa KOJUIEKTHBA;

NPUHUMATh [EJIA COBMECTHOW JEATENbHOCTH, OPraHU30BBIBAaTH W KOOPAUHUPOBATH
JEUCTBUA MO €€ AOCTH)KEHHUIO: COCTAaBIATh IUIaH JEWCTBUHM, PACHpEeAessiTh PO C YYETOM

MHEHUH Y4aCTHUKOB, 00CYKJIaTh pe3y/bTaThl COBMECTHOM pabOThI;

OIICHMBATh KaueCTBO CBOETO BKJIaJa M KaKJIOTO YYaCTHHKA KOMaHJbl B OOIIUN pe3yibTar
0 pa3paboTaHHBIM KPUTEPUSIM;

npeajaratb HOBBIC IIPOCKTHI, OLUCHHMBATH HJACHU C IMO3UIMKM HOBH3HBI, OPHUI'MHAJIBHOCTH,
HpaKTquCKOﬁ 3HAYUMOCTH,

OCYIICCTBJIATh IIO3UTHBHOC CTPATECrHYCCKOEC IIOBCACHUEC B Pa3IMYHBIX CHUTyalUsaX,
MIPOABJIATD TBOPUCCTBO U B006pa)K€HI/Ie, OBITh HMHHUIINATHBHBIM.

PeryisiTuBHbIE YHMBepPCaJIbHbIE YUeOHbIe AeilicTBUS
Camoopranuszanmsi:

CaMOCTOATCIIbHO OCYHICCTBJIATE IIO3HABATCIIbHYIO ACATCILBHOCTL B o0Oactu (1)1/13I/IKI/I u
ACTPOHOMMHHU, BBISIBJISATD HpO6HCMBI, CTaBUTb U q)OpMy.TII/IpOBaTL COOCTBEHHBIC 3agadu,

CaMOCTOSTENBHO COCTABIIATH IUUIAH PELICHHs] PAacUETHBIX M KAYECTBEHHBIX 3aJad, IUIaH
BBITIOJTHEHUSI TPAKTHUECKOH paboThl ¢ y4ETOM HMMEIOIIHUXCS PEecypcoB, COOCTBEHHBIX
BO3MOYKHOCTEH U NPEANIOYTEHUM;

AaBaTb OLUCHKY HOBBIM CUTYallUAM,

paciIupATb paMKU yqe6Horo npeaMeTa Ha OCHOBC JIMYHBIX HpCHHOQTeHHﬁ;



JieNlaTh OCO3HAHHBINA BBIOODP, apryMEHTHPOBATh €ro, OpaTh Ha ceOsS OTBETCTBEHHOCTH 3a
pelieHue;

OILICHUBATh MPHOOPETEHHBIN OTIBIT;

CIocoOCTBOBATH ()OPMHUPOBAHUIO U MIPOSIBIICHUIO PYAULIUU B 007aCTH (DU3UKH, TIOCTOSTHHO
MOBBIIIATH CBOM 00pa30BaTENbHBIN U KYJbTYPHBIH YPOBEHD.

CﬁMOKOHTpOJIb, IMOLMOHAJIbHBIA HHTEJIEKT:

AaBaTb OLCHKY HOBBIM CHUTyallUsIM, BHOCUTHb KOPPCKTHBLI B JCATCIBHOCTH, OLICHUBATH
COOTBCTCTBUC PEIYJILTATOB LECIISAM;

BJI1aJICTh HaBBIKaAMH IMO3HABATCIILHOM peq)ﬂeKCI/II/I KaK OCO3HaHUs COBEPIIACMBIX I[CI\/'ICTBI/II\/’I n
MBICJIIUTCIIBHBIX MMPOLECCOB, UX PE3YIILTATOB U OCHOBaHI/II\/JI;

HCIO0JIb30BaTh MPUEMBI pe(IeKCHu A1 OLIEHKH CUTYyalluu, BEIOOpa BEPHOTO PEILICHUS;

YMETb OLIEHUBATh PUCKH U CBOEBPEMEHHO MPUHUMATDH PEIICHUS [0 UX CHUXKEHUIO;

MPUHUMATh MOTHBBI U a@pTYMEHTHI IPYTUX MPU aHAIN3€ PE3YIbTaTOB JESTENbHOCTH;

MIPUHUMATD ce0sl, IOHUMAasi CBOU HEJOCTAaTKU U IOCTOMHCTBA;

MIPUHUMATh MOTUBBI U apTyMEHTBI IPYIUX MIPU aHAIU3€ PE3YJIbTATOB IEATEIbHOCTH;

MpU3HABaTh CBOE MPaBO U MPABO APYrUX HA OIIUOKH.

B nporuecce goctmkeHust TMYHOCTHBIX PE3YJIbTaTOB OCBOCHHS TPOTPaMMBI IO (PU3UKE IS
YpOBHS cpelHero ooduiero o0pa3oBaHus y OO0YYarOIIMXCS COBEPIIEHCTBYETCS SMOIMOHAIbHBIN

HMHTCIIJICKT, npennonarafonmﬁ C(i)OpMHpOBaHHOCTBZ

CaMOCO3HAHU$, BKJIIOYAIOILIEr0 CIOCOOHOCTh MOHMMATh CBOE SMOIIMOHAIBHOE COCTOSHUE,
BUJICTh HANpPaBICHUs pa3BUTHs COOCTBEHHOM SMOIIMOHAIBHON Cepbl, ObITh YBEPEHHBIM B ce0€;

CaMOPCTYJIMPOBAHMS, BKIIIOYAOMECTO CAMOKOHTPOJIb, YMCHUEC IPUHUMATDh OTBETCTBEHHOCTD
3a CBOE IIOBCICHUC, CIIOCOOHOCTD AJAIITUPOBATHCA K SMOLUMOHAIIBHBIM U3MCHCHUSM U ITPOSABJIIATH

FI/I6KOCTB, OBITE OTKPBITBIM HOBOMY;

BHy’TpeHHeﬁ MOTHBaIluu, BKJ'II-O‘I@.I-OH.IGﬁ CTPEMJICHUC K HOOCTHKCHUIO LCIN U YCIICXY,
ONITUMU3M, NHUIIUATUBHOCTL, YMCHHC JIEICTBOBATh MCXOS U3 CBOUX BO3MO)KHOCT€I>1;

OMIIaTHUH, BKJIIOYAIOIIEH CIIOCOOHOCTh TIOHUMATH OMOIHUOHAJIIBHOC COCTOSSHUEC JpYI'UX,
YUYUTBIBATH €0 IIPHU OCYIICCTBICHUN O6H.[CHI/ISI, CIIOCOOHOCTH K COYYBCTBUIO U COTICPCIKUBAHULIO;

COMMAJIbHBIX HABBIKOB, BKIIOYarOIIMX CIIOCOOHOCTH BBICTpanBaThb OTHOHICHUA C APYTUMH
JIIOAbMH, 33.60TI/ITBC$I, MPOSABJIATH UHTEPCC U pa3pCilaThb KOH(bHHKTBI.

HPEAMETHBIE PE3YJIBTATDBI



K konmy oOyuenus B 10 kJiacce mpeaMeTHbIE pe3yibTaThl Ha 0a30BOM YPOBHE JIOJKHBI
oTpakaTh C(HOPMUPOBAHHOCTD y O0yUAIOIUXCS YMEHUH:

JEMOHCTPUPOBATh HA TPUMEpPaxX poJib U MeCTO (PU3UKH B (POPMUPOBAHMH COBPEMEHHOM
HAay4YHOW KapTHHBI MHpa, B Pa3BUTUHA COBPEMEHHOM TEXHHUKH U TEXHOJOIMH, B IPAKTUYECKOH
JIeATEIIFHOCTH JIFOJICH;

YUUTBIBATh TPAHUIBl TPUMEHEHUS HM3YYCHHBIX (HU3UYECKUX MOJICNICH: MaTepHaibHas
TOYKA, MHEpLHUAIbHAs CUCTEMa OTCUETa, aOCOJIOTHO TBEPAOE TENO, WJCAIbHBIA ra3, MOJENIU
CTPOEHHMS Ta30B, )KUAKOCTEW M TBEPABIX TEJ, TOUECUHBIN JIEKTPUUYECKUM 3apsi NPU pEUICHUU
¢buznueckux 3aaad;

pacrno3HaBaTh (pU3MUECKUE fABJIEHUS (Tpoliecchl) M OOBSACHATH UX HAa OCHOBE 3aKOHOB
MEXaHUKH, MOJIEKYJIIPHO-KUHETHUYECKON TEOpUM CTPOEHHUS BEIIEeCTBA U DJIEKTPOJIUHAMHUKU:
PaBHOMEPHOE M PaBHOYCKOPEHHOE IPSAMOJIMHENHOE [BW)KEHUE, CBOOOJHOE TaJeHHE Tel,
JBUKEHHE 110 OKPY>KHOCTH, UHEPIIHS, B3auMoieicTBUE Tel, AMpPy3us, 6poyHOBCKOE ABMKEHUE,
CTpOEHHE JKUIKOCTEN U TBEPABIX TeJ, U3MEHEHHE 00bEMa TeJ MpU HarpeBaHUU (OXJIaXJIECHUN),
TEIJIOBOE paBHOBECHE, HCHapeHHe, KOHACHCAIMs, IUJIaBJIEHUWE, KPUCTAIIM3alus, KHUIICHHUE,
BJIQYKHOCTh BO3/yXa, NMOBBIIIEHHE JaBJICHUS ra3a MPH €ro HarpeBaHUU B 3aKPHITOM COCY/E, CBS3b
MEXJly IapaMeTpaMH COCTOSHMs ra3a B H30Ipolieccax, 3JeKTpU3alus Tel, B3auMoJieiicTBHe
3aps/ioB;

OTHCHIBaTh MEXaHMYECKOE ABM)KEHHE, MCTONb3ysd (pU3Mueckue BETUYMHBI: KOOPAWHATA,
MyTh, TMEepeMeIIeHHe, CKOPOCTh, YCKOpEHHUE, Macca Tella, Cuja, UMIYJIbC Tella, KMHEeTUYecKas
SHEeprus, MOTEHLMAJIbHAS DSHEPrus, MeXaHuueckas paboTa, MeXaHHYecKass MOIIHOCTh; IpHU
OMHCAHWU TPABUJIBHO TPAKTOBAaTh (U3UYECKUH CMBICHT HCHOJB3YeMBIX BEJIWYHH, HX
0003HaYeHUSI U €AMHUIIBI, HAXOAUTH (OPMYJIbl, CBA3BIBAIOLINE TaHHYIO (DU3HUECKYIO BETUUHUHY C
JIPYTMMU BETUYMHAMU;

OIIMCbIBATh H3YYCHHBIC TCIIJIOBLIC CBOMCTBA TE€JI M TEIJIOBLIC SBJICHUS, HCIIOJIB3YA
(1)I/I3I/IquKI/IC BCIIMYMHBI: OAaBJICHUC TIa3a, TEMIICpaTypa, CpCAHAsd KHUHCTUUYCCKAsA OSHEPIuid
Xa0THYECKOI'0 JBMIKCHHUSA MOJICKYJI, CPEAHCKBaApaTH4YHasA CKOPOCTb MOJICKYJ, KOJHNYECTBO
TCIJIOTBI, BHYTPCHHASA SHCPIUs, pa60Ta rasa, KOS(b(bHHHCHT IIOJIC3HOI'0 HeﬁCTBHH TCILIIOBOTIO
ABUTATCIIA; IIPU OIIMCAHHUH ITPABUJIBHO TPAKTOBATbH q)HSHqCCKHﬁ CMBICJI UCIIOJIb3YCMBIX BCIIMYHH,
HX O0O0O3HAYEHHS H CAMHUIIbI, HAaXOIUTb (bOpMyJ'IbI, CBA3BIBAIONINUC NAHHYIO (1)I/I3I/I‘leCKy1-0
BCIIMYHHY C ApYIT'MMU BCIMYHNHAM

ONMCBIBATh M3YUYECHHBIE IEKTPUUECKUE CBOMCTBA BELIECTBA U HJIEKTPUUYECKUE SIBICHUS
(mporieccsl), UCHONB3Yys (PU3MUYECKHE BETUMYMHBI: AJIEKTPUUYECKHH 3apsi, 3JIEKTPHUECKOe IOJIE,
HaNpspKEHHOCTh  TOJI, MOTEHLHMAJ, pPa3HOCTh NOTEHLMAJIOB; IPU ONHUCAHUU IPABUIBHO
TPaKTOBaTh (U3UYECKUN CMBICH HCIOJIb3YEMBIX BEIMYMH, MX OOO3HAYEHHUS U EIAUHUIBL;
yKa3bIBaTh ()OPMYIIbI, CBS3BIBAIOIINE JaHHYIO (PU3NYECKYIO BEIMUUHY C APYTMMU BEIMUHUHAMU;

aHAIM3UPOBaTh (PU3MUYECKHUE TPOILECCHl U SBIEHUS, UCHONB3Ys (DU3HUECKHe 3aKOHBI U
MPUHIMIBL: 3aKOH BceMUpHOTO TsroTeHus, |, Il u 1l 3akonsr HproToHa, 3aKk0H coxpaHeHUs
MEXaHUYECKOUN PHEPTHUH, 3aKOH COXPAHECHUS MMITYJIbCa, MPUHIUI CYNEPIO3UIMHA CUJl, IPUHIIHI
paBHOMPABUS HHEPIHUAIBHBIX CUCTEM OTCYETA, MOJIEKYISIPHO-KUHETUYECKYIO TEOPHIO CTPOCHHS
BEII[ECTBA, Ta30BbIE 3aKOHBI, CBS3b CpPEAHENW KHHETUYECKOW OSHEPTrUd TEIUIOBOTO JBHKEHUS
MOJIEKYNT ¢ aOCONIOTHOW TeMIepaTypoid, MEepBBIA 3aKOH TEPMOJWHAMUKHU, 3aKOH COXpaHEHUS



ANEKTPUUECKOrO 3apsja, 3akoH KyioHa, mpu 3TOM pas3indaTh CIOBECHYIO (DOPMYIUPOBKY
3aKOHA, €r0 MaTEMAaTUYECKOE BbIPAXKEHUE U YCIIOBUS (TpaHULbl, 00J1aCTH) IPUMEHUMOCTH;

OOBSICHATH OCHOBHBIC MPUHIIMITBI ACHCTBHUS MAIIUH, TPUOOPOB U TEXHUYECKUX YCTPOUCTB;
pa3anyaTth yCI0BHS UX O€30M1aCHOIO MCIIOJIb30BaHUS B IOBCEAHEBHON KU3HU;

BBITIOJTHATh AKCIIEPUMEHTHI IO HCCICIOBAHUI0 (U3NYECKUX SBICHHHA W TPOIECCOB C
UCIOJIb30BAHUEM  MpPSIMBIX M KOCBEHHBIX H3MEpPEHUH, INpuU OSTOM  (opMynupoBaTh
npobiemMy/3agadqy ¥ THIOTE3y YYeOHOTO OKCIEpUMEHTa, coOUpaTh YCTAaHOBKY W3
MIPEUI0KEHHOTO 000PYA0BaHUS, TPOBOIUTH OTIBIT U (POPMYIIUPOBATH BBIBOJIBI;

OCYILIECTBIISITh MpsIMbIE W KOCBEHHBIE H3MEpEHUs (PU3MUECKUX BEIMYMH, IPU OSTOM
BBIOMpATh ONTUMAJBHBIA CIIOCOO H3MEPEHUS U HCHOJb30BaTh H3BECTHBIE METOJbl OLEHKU
MIOTPEIIHOCTEN U3MEPEHU;

HCCIIEI0BATh 3aBUCUMOCTH MEXY (PU3NYECKUMU BEIMUYMHAMU C UCIOJB30BAHUEM MPSIMBIX
U3MEpEHuH, MpU 3TOM KOHCTPYMPOBATh YCTAHOBKY, (UKCHUPOBAaTh PE3YIbTAThl MOJYyYCHHOU
3aBUCHUMOCTH (PU3NYECKUX BETMYMH B BUJIE TaOIHIl U TpadUKOB, JAeIaTh BHIBOBI IO pe3yabTaTaM
HCCIIEA0BaHUS;

coOmoaTh TMpaBHia OE30MAaCHOTO TpyJAa MPH TPOBEACHHHM HCCIEIOBAHUI B paMKax
y4eOHOTO AKCIIEpUMEHTa, Yy4eOHO-MCCIEIOBAaTENbCKON M TPOEKTHON  JESITENBHOCTH  C
MCIO0JIb30BAHNEM U3MEPHUTENBHBIX YCTPONUCTB U JIabOpaTOPHOro 000PyI0BaHUS;

pemiatb pacy€THbIE 3aJadd C SIBHO 3aJaHHOM (U3WYECKOW MOJIeNbl0, HUCIHOJB3Ys
(u3nyeckue 3aKOHbl U IPUHILUIIBI, HA OCHOBE aHaIM3a YCIOBUS 3a/1auM BHIOMPATh (GU3NYECKYIO
MOJENb, BBLACHATH (PU3MUECKHE BEIMYUHBI U (GOPMYIbl, HEOOXOAMMBIE ISl €€ pelleHus,
MIPOBOJUTH PACUEThI U OLICHUBATh PEATIbHOCTH MOJyYEHHOTO 3HaYeHUs PU3NUYECKON BEIUUMHBI,

pfiiatb Ka4€CTBCHHBIC 3aJayu: BBICTPAMBATH JIOTMYECKH HEIIPOTHUBOPCUYMBYIO LECIIOYKY
paCC}/)KI[eHI/Iﬁ C OHOpOI>'I Ha U3Y4YCHHBIC 3aKOHBI, 3aKOHOMECPHOCTHU U (1)I/ISI/ILICCKI/I€ SIBJICHUA,

WCIO0JIb30BATh MIPH PEIICHUU Y4eOHBIX 3a]1a4 COBPEMEHHbIE HH(POPMAIIHOHHBIE TEXHOJIOTUU
JUIA TIOMCKa, CTPYKTYpUPOBAaHMS, HMHTEPHpPETAUU U MPEICTaBICHUS Y4eOHOM M HaydHO-
NONyIsIpHOM  WMHGOpMAalWU, TMOJYYEHHOM M3  pa3IUYHbIX  HCTOYHHKOB, KPUTHYECKU
aHAJIM3UPOBATH MOJIy4aeMylo HH(POPMALIUIO;

MIPUBOJIUTH MPUMEPHI BKIAJa POCCHMCKMX U 3apyOexHBIX Yy4EHBIX-(U3UKOB B pPa3BHUTHE
HayKH, 00bSICHEHHE TIPOIIECCOB OKPYKAIOIIETO MUPA, B PA3BUTHE TEXHUKH U TEXHOJIOTHIA;

UCIOJb30BaTh TEOPETUYECKHE 3HaHUSA MO (U3UKE B IOBCEIHEBHOM JKM3HU JUId
oOecrieyeHns 0€30MaCHOCTH NP OOpaIIeHNH ¢ MPUOOpaMH U TEXHUYECKUMHU YCTpOICTBaMH, AT
COXpaHEHHUS 3JI0POBbsI U COOIIOZICHNSI HOPM KOJIOTHYECKOTO MOBEIEHUS B OKPYKAIOLIEH cpene;

pa6OTaTL B I'PYIIIIC C BBIITOJIHCHUECM PA3JIMYHBIX COHUAIIbHBIX pOJ'ICfI, IJIaHWPOBATb pa60Ty
IpyIIibl, palnuOHAJIBHO  pacClpeaciIsaTb 00513aHHOCTU U IUIaHUPOBATb  ACATCIBHOCTH B
HECTAHAAPTHBIX CUTYyaAllUAX, aJICKBATHO OLCHUBATH BKJIAJ KaXIOTIO M3 YYACTHUKOB TPYIIIIBI B
peuIcHue paCCManHBaCMOf/'I Hp06HCMBI.



K konmy oOyuenus B 11 kJiacce mpeaMeTHbIe pe3ynbTaThl Ha 0a30BOM YPOBHE JIOJKHBI
oTpakaTh C(HOPMUPOBAHHOCTD y OOyUAIOIIUXCS YMEHUH:

JIEMOHCTPUPOBATh HA MPUMEpPaxX poJib U MeCTO (PU3UKH B (POPMUPOBAHMU COBPEMEHHOM
HAay4YHOU KapTHHBI MUpa, B Pa3BUTUU COBPEMEHHOM TEXHHUKH U TEXHOJOIMH, B IIPAKTUYECKOU
JEeATETbHOCTH JIFOJICH, IETTOCTHOCTD U €IMHCTBO (PM3MUECKON KaPTUHBI MUPA;

YYUTBIBATh TPAHUIBI TPUMEHEHHUS W3YYCHHBIX (U3UYECKUX MOJEJCH: TOUYCUHBIN
IEKTPUYECKUN 3apsijl, JIyd CBETa, TOYEYHBIM MCTOYHUK CBETa, SACpHas MOJEIb aToMa,
HYKJIOHHAsI MOJIEJIb aTOMHOTO Si/Ipa MPH PEIICHUN (PU3UIECKUX 3a]1a4;

pacrno3HaBaTh (pU3MUECKUE ABJIEHUS (Tpollecchl) M OOBSACHATH UX HAa OCHOBE 3aKOHOB
ANIEKTPOAMHAMUKHN U KBAHTOBOW (DM3MKHU: dJIEKTpUUYECKass MPOBOJAUMOCTb, TEIUIOBOE, CBETOBOE,
XAMUYECKOe, MAarHWTHOE JEHCTBHSI TOKa, B3aMMOJCWCTBHE MAarHUTOB, OJIIEKTPOMAarHUTHAs
WHAYKIWS, ACWCTBHE MAarHUTHOTO TOJS Ha TIPOBOJHHK C TOKOM U JIBIKYIIUHCS 3apsj,
AJIEKTPOMArHUTHbIE KOJI€OaHUS U BOJIHBI, PSIMOJIMHEHHOE paclpoCTpaHEHHE CBETa, OTPAKEHHUE,
IperoMIIeHrne, UHTeppepeHuus, Iudpakiuus W MOJsIpU3alMs CBeTa, JUCIEPCUSl CBETa,
doTornexkrpuueckuit 3pdext (hoTodrddekT), cBeTOBOE MaBlieHHe, BOSHUKHOBEHUE JIMHEHYATOTO
CIIEKTpa aToMa BOJI0PO/JIa, €CTECTBEHHAs! M HCKYCCTBEHHAs! PaIHOAKTUBHOCTE;

ONMCHIBATh M3YYEHHBIE CBOWMCTBA BellecTBa (JIEKTPUUECKUE, MarHUTHBIE, ONTHYECKHE,
ANIEKTPUYECKYIO MPOBOJUMOCTh PAa3IMYHbIX CPEN) M AJNEKTPOMArHUTHBIE SIBICHUS (IIPOIIECCHI),
UCHOJIb3YS (PU3MYECKHWE BEJIWYHMHBL: JJEKTPUYECKUI 3apsii, CHJa TOKa, DJIEKTPUUECKOe
HaMnpspKEHUE, AIEKTPUYECKOE COMPOTUBIICHUE, Pa3HOCTh MOTEHLIMAIOB, SIEKTPOABIKYILAs CHUIa,
paboTa TOKa, MHIYKIMsS MarHUTHOTO TOJs, cwia Amnepa, cuia JlopeHia, WHIYKTUBHOCTD
KaTYILIKH, SHEPrus SJIEKTPUYECKOT0 M MAarHUTHOTO TMOJIeH, MEepHojJ M 4YacToTa KoyieOaHuil B
KoJiebaTenbHOM KOHTYpE, 3apsii U CHjla TOKa B IMpOIlecce TAPMOHMYECKUX AJIEKTPOMArHUTHBIX
KojeOaHui, (OKyCHOE pacCTOSHUE M ONTHUYECKas CHUJia JIMH3bI, MPU OMUCAHUHU MPaBUIBHO
TPakTOBaTh (U3MUECKUN CMBICT HCIOJb3yEeMBbIX BEIWYMH, MX OOO3HAYEHUS U EIUHUIIBL,
yKa3bIBaTh (hOPMYJIbI, CBSI3bIBAIOIINE JAHHYIO (PM3MUYECKYIO BEIMUMHY C APYTUMU BETUYUHAMU;

OIIMCbIBATh HM3YYCHHBIC KBAHTOBLIC SBJICHUA MW IIPOLECCHI, HCIIOJIb3ysA (1)I/ISI/ILICCKI/IG
BCIIMYHHBI: CKOPOCTH OJJICKTPOMArHWTHBIX BOJIH, IJIMHA BOJIHBI M 4YaCTOTa CBETA, SHEPIrus MU
HUMITYJIBC (l)OTOHa, nepuoa mnojaypacrnaga, SHEpPrusd CBA3KM AaTOMHBIX AACP, IIPU OIIMCaHHUKU
IpaBHUJIIBHO TPAKTOBATb (bHSH‘leCKI/Iﬁ CMBICI HCIIOJIB3YEMbBIX BCIWYHMH, HX 0003HaYEHUsT U
CANHUIBI, YKA3bIBATb (1)OpMy'J'H>I, CBA3BIBAIOIIUC JAHHYIO (1)I/I3I/I‘ICCKYIO BCJIMYNHY C IAPpYIruMHu
BCINMYMHAMU, BbIYUCIIATHh 3HAYCHHC (1)I/ISI/I‘IGCKOI‘/‘I BCIIMYHMHBI,

aHATM3UPOBaTh (U3UYECKUE TPOIECChI M SIBJICHHS, HCIOJB3YS (U3UYCCKUE 3aKOHBI U
NPUHIMUIBI: 3akoH OMa, 3aKOHBl TIOCIEAOBATEIbHOTO W MHapajUICIbHOTO  COSAMHEHUS
MPOBOJHUKOB, 3akoH Jxoyns—JIeHla, 3akOH 9JEKTPOMAarHUTHOW  MHIYKIMH, 3aKOH
MPSIMOJIMHEHHOTO PAacpOCTPAaHEHHsSI CBETa, 3aKOHBI OTPAXKEHHsI CBETa, 3aKOHBI MPETOMIICHUS
CBeTa, ypaBHeHUe DOiHImTeliHA 11 ¢doTtodddekTa, 3aKOH COXPAHEHUS DHEPrHH, 3aKOH
COXpaHEHHUs WMIYJbCca, 3aKOH COXPAHEHUS DJICKTPUUYECKOTO 3apsla, 3aKOH COXpaHEHUs
MaccoBOTO YHCHA, MOCTYNaThl bopa, 3aKOH paJMOaKTUBHOTO pacmaja, Mpu ITOM pa3auvarh
CIIOBECHYIO (OPMYIMPOBKY 3aKOHA, €r0 MaTeMaTH4YeCKO€ BBIPAKEHUE M YCIOBUA (TpaHUIIbI,
001acTi) IPUMEHUMOCTH;

ONPEIEIATh HaNpaBICHHE BEKTOPA MHAYKIUU MATrHUTHOIO IOJI IPOBOJHHMKA C TOKOM,
cuiiel Amnepa u cuibl Jlopenua;

CTPOUTH U ONIHUCBIBATDH I/I306pa)KCHI/IC, CO31aBacMoOC IIJIOCKUM 3€pKaJIOM, TOHKOH HHH30ﬁ;



BBIIIOJIHATE 3KCIICPUMCHTHI II0 HMCCJICIOBAHUIO (I)I/I3I/I‘-ICCKI/IX SIBJICHUII H mnmponeccoB ¢
UCTIOJIb30BAHMEM  MPSMBIX M KOCBEHHBIX HW3MEpPEHUH: Tmpu 3TOM  (PopMyaHpoBaTh
npobneMy/3agady M THUNOTE3y Y4eOHOTO  OKCIEPHUMEHTa, COOMpaTh yCTAaHOBKY U3
MPEUI0KEHHOTO 000pYA0BaHUS, TPOBOIUTH OTIBIT U (POPMYIIUPOBATH BHIBOJIBI;

OCYIIECTBIISITh TPSMBbIE W KOCBEHHBIC HW3MEPEHHsS (QHU3MUECKUX BEIMYUH, TPU ITOM
BBIOMpATh ONTHUMAIIBHBIA CHOCOO W3MEPEHHS W HCMOJb30BAaTh HM3BECTHBIE METOJBI OICHKH
IIOIPEIIHOCTEN U3MEPEHU;

HCCIIEI0BATh 3aBUCUMOCTU (PU3UYECKUX BEJIMYUH C MCIIOJIb30BAHUEM IPSIMBIX MU3MEPEHUI:
IPU ATOM KOHCTPYHMPOBATh YCTAHOBKY, (PMKCHPOBATh PE3YJbTATHl IMOJYYECHHONH 3aBUCHMOCTHU
¢u3nuecKkux BEJIWYMH B BUJE Tabmul U TpaduKoB, JelaTh BBIBOJABI IO pe3yiabTaTaM
HCCIIEA0BaHUS;

coOmoaTh TNpaBuia OE30MAaCHOTO TpyJda MPH TNPOBEACHHHM HCCIEIOBAaHUM B paMKax
y4eOHOTO AKCIIEpUMEHTa, Yy4eOHO-HCCIEIOBATENbCKOM M TPOEKTHON  JEATENBHOCTH C
HCI0JIb30BAHNEM U3MEPHUTENbHBIX YCTPOUCTB U JIa0OpaTOPHOTO 000pYI0OBaHMUS;

pemath pacy€THbIE 3aJayd C SIBHO 3aJaHHOM (U3WYECKOW MOJIENbI0, HCIOJB3Ys
¢u3nyeckue 3aKOHbI U IPUHILUIIBI, HA OCHOBE aHalIM3a YCIOBUS 3a/1auM BHIOMPATh (PU3NYECKYIO
MOJIeNb, BBLACHATh (PU3MUECKHE BEIMYUHBI U (GOPMYJbl, HEOOXOAMMBbIE JUIsl €€ pelleHus,
MIPOBOJUTH PACUYEThI U OIIEHUBATh PEATIbHOCTH MOTYYEHHOTO 3HaYeHHs] PU3NUECKON BETUYMHBI,

pelaTth KayeCTBEHHbIE 3a/lauM: BBICTPAUBATh JIOTUYECKH HEMPOTHUBOPEUMBYIO ILIETIOUKY
paccyXJeHU ¢ OOpoi Ha U3YyUEHHbIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3HUECKUE SBIICHUS;

WCIIOJIb30BATh MPH PEIICHUN Y4eOHBIX 3a/1a4 COBpeMEHHbIe HH(OPMALIMOHHBIE TEXHOJIOTUN
JUIA TIOMCKa, CTPYKTYpUPOBAaHMsS, HMHTEPHpPETAUU U MPEJICTaBICHUS Y4eOHOM M Hay4HO-
NOMyJsIpHOM  WMH(OpMAalWU, TMOJY4YEHHOM U3  pa3IUYHbIX HMCTOYHHUKOB, KPUTHYECKU
aHAJIM3UPOBATh MOJIy4aeMyto HH(POPMALIUIO;

OOBSACHATH MPUHIIUIBI IEHCTBUS MAlllUH, TPUOOPOB U TEXHUUYECKUX YCTPOICTB, pa3inuyaTh
yCIIOBUSA WX 0€30IaCHOTO UCIOJIB30BaHUS B TIOBCETHEBHOM KU3HU;

MPUBOJIUTH MPUMEPHI BKJIAJa POCCHUMCKMX U 3apyOexHBIX Yy4EHBIX-(DU3UKOB B pa3BUTHE
HayKH, B 00bSICHEHHE TIPOIIECCOB OKPYKAIOIIETO MHUPA, B Pa3BUTHE TEXHUKU U TEXHOJIOTU;

UCIOJb30BaTh TEOPETUYECKHE 3HaHUsA MO (U3MKE B MOBCEJHEBHOM JKHM3HU JUIs
oOecrieyeHus 0€30MaCHOCTH NP OOpaIleHnuH ¢ MPUOOpaMH U TEXHUUYECKUMHU YCTPOICTBaMHU, A
COXpaHEHHUs 3JI0POBbsI U COOJIIOZCHUSI HOPM 3KOJIOTHYECKOTO MOBE/ICHUS B OKPYKAIOLIEH cpene;

palboTaTh B IpyNIE C BHIMOJIHEHUEM PA3JIMUHBIX COLMANBHBIX POJIEH, IUIAHUPOBATh PAbOTY
IpYIIBl, PalUOHAIBHO pPAcHpelensTh OOf3aHHOCTM U  IUIAHUPOBaTh JESTEIbHOCTh B
HECTaHJAPTHBIX CUTYallUAX, aJICKBaTHO OIIEHMBATh BKJAJ KaXJOTO M3 YYaCTHUKOB T'PYIIbI B
pelieHre paccMaTpuBaeMoi IpoOIeMbl.

COJAEPKAHUE OBYYEHMUSA
10 KJIACC

Pa3nes 1. @u3uKa 1 METOABI HAYYHOI0 NIO3HAHUS



®usnka — Hayka o mnpupone. HayuHble MeTonpl MO3HaHMS OKpYKaromero mupa. Ponb
HKCTIIEPUMEHTA ¥ TEOPUH B MIPOIECCe TO3HAHUS MPUPOJIBL. DKCIEPUMEHT B (PU3UKE.

MonenupoBanue (QpU3MUECKUX SBICHHWNA U mporeccoB. Hayunsie rumotessl. Ouszmueckue
3aKOHBI U TeopuH. [ paHUIIBI TPIMEHUMOCTH (prU3HYECKUX 3aKOHOB. [IpHHIIUIT COOTBETCTBHSL.

Ponp m mecro ¢usuku B (QOpMHpPOBAHMHM COBPEMEHHOH HAy4yHOW KapTHHBI MHUpPA, B
MIPAKTUYECKON IEATEIbHOCTH JIFOICH.

Jlemoncmpayuu

Amnanorosble U IU(PPOBBIE U3MEPUTENbHBIE TPUOOPHI, KOMIIBIOTEPHBIE JATYUKU.

Pa3znen 2. MexaHuKa
Tema 1. Kunemamurka

MexaHndeckoe JABMOKCHUEC. OTHOCUTENBHOCTE MEXaHHUYECKOTO JABUKCHUS. Cucrema
otcuéra. Tpaekropus.

[lepememienne, CKOpPOCTh (CpemHssl CKOPOCTh, MTHOBEHHAs CKOPOCTh) M YCKOpPEHHE

MaTepHUaTbHOM TOYKH, UX MPOEKIHHU Ha OCH CHCTeMbl KoopauHat. CiloxeHHe mepeMeneHni 1
CJI05KEHUE CKOPOCTEH.

PaBHOMEpPHOE M PAaBHOYCKOPEHHOE MPSMOJMHEHHOE ABM)KEHHE. ['paduKu 3aBHCUMOCTH
KOOpPJUHAT, CKOPOCTH, YCKOPEHUS, IIyTH U MEepEMEIICHNUs MaTepUaTbHOM TOUKH OT BPEMEHH.

CBoboaHoOe majieHre. Y CKOpeHue CBOOOTHOTO TaACHHMS.

KpuBonuueitHoe paBwkeHue. [[Br>keHHWE MaTepUaIbHOM TOYKHM MO OKPYKHOCTH C
MIOCTOSIHHOM 110 MOJTYJTI0 CKOPOCTBIO. YTJIOBasi CKOPOCTb, JIMHEHHas ckopocTb. [lepros u yactora
oOpartenus. LleHTpocTpeMuTeNnbHOE YCKOPEHUE.

Texuuueckue YCTpOﬁCTBa H ITPAKTUYCCKOC ITPUMCHCHUC: CIINAOMETP, ABHIXKCHHUEC CHAPSAI0B,
OCIIHBIC U peMéHHHe nepcaaydu.

Jlemoncmpayuu

Mogens cuctemMbl OTCUETA, MILTIOCTPALMSA KHHEMATHYECKUX XapaKTEPUCTUK JIBUKEHUS.
[IpeoOpazoBanue IBUKEHHI C UCTIOIB30BAHUEM MPOCTHIX MEXaHU3MOB.

[Tanenue Ten B BO3AYXE U B pa3peKEHHOM IIPOCTPAHCTBE.

Habmronenue ABMKEeHUS Tena, OpOIIEHHOTO MO/ YTIIOM K TOPU30HTY U TOPH30HTAIBHO.
N3mepenue yckopeHust CBOOOTHOTO MaCHHSL.

HanpaBneHHe CKOpPOCTH IIpU ABUKCHUU 110 OKPYKHOCTH.



Yuenuueckuii sxcnepumenm, 1abopamoprule pabomul

N3yuenne HepaBHOMEPHOTO ABUKEHUS C LIEJIBIO ONPEICIICHUS] MTHOBEHHOW CKOPOCTH.

HccenenoBanue COOTHOLIEHUS MEK Y ITYTSAMH, IIPONUICHHBIMU TEJIOM 3a IIOCIIE0BATEIIbHBIC
paBHBIE INPOMEXKYTKA BPEMEHHU IIPH PABHOYCKOPEHHOM JBWKEHUM C HAYAIBHOW CKOPOCTBIO,
PaBHOM HYJIIO.

N3yuenue nBUKEHHUs IIAPUKA B BA3KOM KHUJIKOCTH.

N3yuenue nBuxeHus Teaa, OpOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuka

[IpuHnun otHocurensHOCTH ["amwites. IlepBeiil 3akoH HeroToHa. MHEpIMaibHbIE CUCTEMBI
OTCYETa.

Macca Tena. Cuna. Ilpunuun cynepno3unuu cuil. Btopoir 3akoH Hberotona miist
MaTtepuanbHOU TOUKHU. TpeTuii 3akoH HploTOHA [17151 MaTepraibHbBIX TOYEK.

3akoH BceMHupHOro TsaroteHus. Cuna tsokectu. [lepas kocMudeckasi CKOpOCTb.

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

Tpenue. Bunsr Tpenus (mokos, ckoibxeHus, kauenus). Cuna tpenus. Cyxoe tpenue. Cuna
TPEHHS CKOJIbKEHUA U cuiia TpeHus nokos. Koapduuuent tpenus. Cuna conpoTUBICHUS MPU
JBUKEHUHU Te€Ja B )KUIKOCTH WJIU Tase.

[TocrymarensHOE M BpamaTeIbHOE JIBMYKEHHE a0COIOTHO TBEPOTO TEa.

MoOMEHT cuibl OTHOCUTEIBHO OCH BpamieHusa. [lmedo cuiibl. YClIOBUS paBHOBECHUS
TBEPJIOTO TeNa.

Texaudeckue YCTpOfICTBa U IPaKTHYCCKOC IMPHUMCHCHHE: IIOAIIMIITHUKH, JOIBHXXCHHC
HCKYCCTBCHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBneHue nHepuuu.

CpaBHEHME MacC B3aUMOJICHCTBYIOLIUX TEll.
Bropoit 3akoH HeroTona.

N3mepenue cui.

CnoxeHue Cuil.

3aBUCHMOCTh CHIIBI YIIPYTOCTH OT AepopMaIium.

HepecomocTts. Bec Tena IIpHU YCKOPCHHOM MOabEME U MaJICHUM.



CpaBHEHHUE CUJI TPEHUS TIOKOSI, KAUYEHUS U CKOJIb)KEHUS.
VYcnoBus paBHOBeECUs TBEPAOTO Tena. Buapl paBHOBECHS.
Yuenuueckuii sxcnepumenm, nabopamopusie pabomul
N3yuenue nBuxeHust Opycka 1o HAKJIOHHOW MJIOCKOCTH.

HccnenoBanue 3aBHCUMOCTH CHJI YIIPYTOCTH, BO3HHKAIOIIUX B NPYKHHE U PE3HHOBOM
oOpasiie, oT ux jaedopmarium.

HccnenoBanue ycioBuii paBHOBECHs TBEPAOIO Tella, UMEIOIIETO OCh BPAILEHUS.
Tema 3. 3akonvl coxpaneHusn ¢ MexaHuke

Nmnynec MaTepuanbHON TOUYKHU (Tena), CUCTEMbl MaTepUaIbHBIX TOYEK. VIMITyIbC CHIIBI U
M3MEHEHHE UMITyJIbca Teja. 3aKOH COXpaHEeHHs UMITylbca. PeakTHuBHOE BMKEHUE.

Pabora cuiel. MOIIIHOCTE CHITBL.

Kunernueckass sHeprusi mMaTepuaibHOW TOUKH. TeopemMa 00 HM3MEHEHMH KHUHETHYECKOM
SHEPTHH.

[ToTennmaneHas sHeprud. [loTeHnuanbHas sHeprus ynpyro a1eOpMUPOBAHHOMN MPYKUHBI.
[ToTennmanpHas 3Heprus Teaa BOIN3U NOBEPXHOCTH 3EMIIH.

HOTCHHI/IEUII)HI)IG N HCNIOTCHILHAJIBHBIC CHIIbI. CBi3p pa6OTBI HCIMOTCHUHAJIBHBIX CHUII C
H3MCHECHHEM MEXaHHISCKOM OHCPIHUU CUCTEMBI TCII. 3aKkoH COXpaHCHHA MEXaHHYeCKOM OHCPIruu.

Yopyrue u Heynpyrue CTOJIKHOBEHHS.

Texuuueckune ycTpoicTBa M MPAKTUUYECKOE MPUMEHEHHE: BOAOMET, KOMEP, MPYKUHHBIH
MUCTOJIET, IBUKEHUE PaKeT.

Jlemoncmpayuu

3aKOH COXpaHEHUsI UMITYJIbCA.

PeakTuBHOE NBMXKEHUE.

[Tepexon moTeHNIMAIBHON PHEPTUHN B KHHETUUECKYIO M 0OpaTHO.
Yuenuueckuii sxcnepumenm, iabopamopHule pabomol

I/I3yquI/Ie a0COJIIOTHO HEynpyroro ylapa ¢ IOMOHIBIO [AIBYX OIHWHAKOBBIX HHUTIHBIX
MasATHHKOB.

HccnegoBanue CBs3U paGOTBI CHJIbl C H3MEHEHHEM MEXaHHYECKOM OHEpPrumn TCJIa Ha
MMpUMEPC PACTANKCHUA PE3UHOBOIO KT'yTaA.



Pa3nen 3. MoaekyJsipHasi puznka 1 TepMOAMHAMHUKA

Tema 1. Ocno6bl MONEKYNAPHO-KUHEMUYUECKOU MeopUul

OcCHOBHBIE MOJIOKEHUS MOJIEKYJIIPHO-KUHETHUECKON TEOPUU U UX ONBITHOE 0OOCHOBAHUE.
BpoynoBckoe nBumxenue. Juddysus. Xapakrep ABHKEHUS U B3aUMOICHCTBHS YaCTHUI] BEIECTBA.
Mopnenu cTpoeHus ra3oB, KUIKOCTEH U TBEPIBIX Te€I U OOBSICHEHHE CBOICTB BEIllECTBAa Ha
OCHOBE »TUX MoJjeneid. Macca u paszmepsl moisiekys. KonmuectBo BemectBa. [loctostHHas
ABorazpo.

TermmoBoe paBHOBecue. Temneparypa u e€ uzmepenue. llkana temneparyp Llenbcus.

Mopnens uaeanbHoro raza. OCHOBHOE ypaBHEHHE MOJIEKYJISPHO-KHHETHYECKONH Teopuu
UJeanbHOTO ra3a. AOCOIIOTHas TemImepaTypa Kak Mepa CpefHed KHHETHYeCKOM HSHepruu
TEIUIOBOTO JBMKEHUA yacTul] ra3a. [Ilkama remneparyp KenbBuHa. ['a30BbIe 3aKOHBI. Y paBHEHUE
MenneneeBa—Knaneiipona. 3akon Jlanerona. M3ompoiiecchl B UACAIBHOM Tra3e ¢ MOCTOSIHHBIM
KOJIMYECTBOM BellecTBa. ['paduueckoe MpencTaBiIeHHE H3O0MPOILIECCOB: HM30TEpMa, H30X0pa,
nzo0bapa.

TexHuueckue ycTpoicTBa U MIPaAKTUYECKOE TPUMEHEHHUE: TEPMOMETP, OapomeTp.

Jlemoncmpayuu

OnbITEL, JOKa3bIBAIOIINE JUCKPETHOE CTPOCHHME BemecTBa, ¢GoTtorpadud  MOJEKYI
OPraHM4YEeCKUX COCTMHEHUH.

OmnbiTel 10 AU GY3UN KUTKOCTEN U Ta30B.

Monenbs OpOYHOBCKOTO IBUYKEHUSI.

Monens onbita LlTepHa.

OnbIThI, TOKa3bIBAIOLINE CYIIECTBOBAHUE MEKMOJIEKYIISIPHOTO B3aUMOJCHCTBHUSL.
Monens, WUTIOCTPUPYIOLIas MPUPOTy AABJICHHUS ra3a Ha CTEHKH COCYaa.

OnBbIThI, MIUTFOCTPUPYIOIINE YPaBHEHHUE COCTOSHUS UACATHLHOTO ra3a, H30MPOIIECCHI.
Yuenuueckuii sxcnepumenm, iabopamopHule pabomol

OnpeﬂeneHHe MacCbl BO34yXa B KJIaCCHOM KOMHAaTe€ Ha OCHOBE I/ISMCpCHI/Iﬁ 00BéMa
KOMHATBI, JaBJICHUA U TEMIICPATYPhI BO3yXa B HEH.

HccnenoBanue 3aBUCUMOCTH MEX/Iy IapaMeTpaMu COCTOSTHUS pa3peKeHHOTO Tasa.

Tema 2. Ocnogvl mepmoounamuku

TepMmoannamuueckass cucreMa. BHYTpeHHSST SHEprus TEPMOJIMHAMHYECKOW CHUCTEMBI H
crocoObl €€ m3MeHenus. KonmdecTBo TemnoTsl U paboTa. BHYTpeHHsISI SHEPTrUsl 0JTHOATOMHOTO

HAeaIbHOTro Traza. Buasl TCILIONCpeaauu: TCIJIOMPOBOAHOCTD, KOHBCKIUA, U3JTYYCHUC. Y nenpHas
TEINIOEMKOCTD BEIIECTRA. KoanuecTBo TEIIOTHI Ipu TCIUIoncpeaaic.



[lonsitue 06 ammabatHOM mpouecce. [lepBblii 3akoH TepMmoaMHAaMHKH. [IpuMeneHue
MIEPBOTO 3aKOHA TEPMOJUHAMUKY K M3ompoueccam. I'paduueckast uHTEpIipeTaus padboThl rasa.

Bropoii 3akon TepmoanHamuky. HeoOpaTUMOCTh IPOLIECCOB B MPUPO/IE.
TemoBbie MammHbl. [IpuHIUNBL 1eHCTBUS TEIUIOBBIX MaluH. [IpeobpazoBanus sHEpruu B
terioBblx MamuHax. Koadduunent nonesnoro aeiictsus temoBoi mamuHbl. [{ukn KapHo u

ero k03()(UIHUEHT MOJIE3HOTO JEHCTBUA. DKOJIOTHUECKHE MPOOIEMBI TEIIO3HEPTETHKH.

TexHuueckre yCTpOMCTBA M IPAKTUYECKOE NPUMEHEHUE: JIBUraTelb BHYTPEHHETO
CropaHusi, OBITOBOM XOJIOIMIBHUK, KOHIHIIMOHEDP.

Jlemoncmpayuu

N3meHeHne BHYTpeHHEW HHEpPruM Teja IMPU COBEPIICHWU padOThI: BBUIET MPOOKU U3
OYTBIJIKM TOJ JICHICTBHEM CKaTOTO BO3/AyXa, HarpeBaHue »¢pupa B JAaTYHHOU TpyOke MyTéM
TpeHus (BUICOJEMOHCTPAIINS).

N3menenne BHyTpeHHeH sHepruu (TeMrepaTypbl) Teja Mpu Terionepeaaye.

OnpIT 1o aguabaTHOMY PaCHIMPEHHUIO BO3/1yXa (OMBIT C BO3IYLUIHBIM OTHUBOM).

Monenu mapoBoii TypOUHBI, IBUTaTelsl BHYTPEHHETO CTOPaHusl, PEaKTUBHOTO JBUTATEIS.

Yuenuueckuii sxcnepumenm, nabopamopmvie padbomul

N3Mepenne ynenbHOM TEeI0EMKOCTH.

Tema 3. Azpecamnvle cocmoanusn eeujecmea. Pazoewvie nepexoovl

ITapooGpazoBanue u koHaeHcauus. Vicnapenue u kunenue. AGCOJIIOTHAsE M OTHOCUTEIIbHAS
BJIQXKHOCTh BO31yxa. HacellieHHbl map. YienpHas TemwioTa HapooOpa3oBaHUs. 3aBUCUMOCThb
TeMIepaTypbl KUIEHUS OT JIaBJICHHUS.

Teépnoe teno. Kpucramnnueckue u amopgHblie Tena. AHU30TPOIHS CBOMCTB KPUCTAIIOB.
XKunxue xpucramisl. CoBpemeHHble Marepuanbl. IlnaBneHune u kpucrtamnmsauus. Y aenpHas
TeruioTa riasieHus. Cyomumanus.

VYpaBHeHHEe TEIIOBOro OaiaHca.

TexHuueckue yCTpOHCTBA U MNPAKTUYECKOE INPUMEHEHHE: TUTPOMETP M IICUXPOMETD,
KaJIOPUMETP, TEXHOJIOTMH MTOJIyYE€HHUSI COBPEMEHHBIX MaTEpPHUAJIOB, B TOM YHCIIE HAHOMATEPUAJIOB,
Y HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBolicTBa HaCBIICHHBIX [1aPOB.

Kunenne IIpU MOHMKCHHOM JIaBJICHUU.

CrniocoObl M3MEepEeHHsI BIaKHOCTH.



HaGumtofieHne HarpeBaHus U IUIaBJICHUS KPUCTAUIMUECKOTO BEIIECTBA.
JleMoHCTpanys KpUCTalIOB.
Yuenuueckuii sxcnepumenm, 1abopamoprule pabomul

I/I3MepeHHe OTHOCHTCIBHOMN BIAXKHOCTH BO3ayXa.

Paznen 4. DaekrpoanHnamMuka
Tema 1. Inekmpocmamuka

OnexTpuzanus Tel. OJeKTpuueckud 3apsa. JlBa BuAAa DNEKTPUUYECKUX 3apsiJIOB.
[IpoBOJHUKH, AUANEKTPUKU U TOJTYIIPOBOJIHUKU. 3aKOH COXPaHEHUS dJIEKTPUUYECKOTO 3apsijia.

B3anmopelicteue  3apanoB. 3akoH Kynona. TodedHbIli  3JIEKTpUYECKHMM — 3apsii.
Onexktpuueckoe rmosie. Hampsok€HHOCTh 3iexTpuyeckoro mnouss. llpuHnun cynepno3unuu

OJICKTPHUYCCKUX monei. JInaun HaHpﬂ)KéHHOCTI/I OJICKTPUYCCKOTO ITOJIA.

Pabora cun oanmektpocrarnueckoro moJisa.  [loTenmuman. Pa3HOCTP  MOTEHIIMATIOB.
[IpoBOTHUKYM M TUAIIEKTPUKHU B AIEKTPOCTATUYECKOM Mosie. JIu3aeKTpuueckas MpoOHUIIaeMOCTb.

DnekTpoéMKkocTh. KoHaeHcaTop. DIEKTpOEMKOCTh IUIOCKOTO KOHJEHcaTopa. JHEprus
3apsHKEHHOTO KOHIEHCATOPA.

Texnuyeckne ycTpoWcTBa M MPAKTUYECKOE MPUMEHEHHE: 3JIEKTPOCKOIl, AJIEKTPOMETP,
AIIEKTPOCTATUYECKAs 3alllUTa, 3a3eMJICHHE DJIEKTPONPHOOPOB, KOHJIEHCATOP, KOMHUPOBAIbHbBIN
armapar, CTpyHHbIN PUHTEP.

Jlemoncmpayuu

YCTpolCTBO M IPUHIIUIT IEUCTBUA SJIEKTPOMETpA.

BsaumoselicTBue Ha3IEKTPU30BAHHBIX TEJ.

DIEKTPUYECKOE T0JIE 3aPSHKEHHBIX TEIL.

[IpoBOTHUKY B 3NIEKTPOCTATUYECKOM IIOJIE.

DNeKTpocTaTUYeCKas 3aluTa.

I[I/ISJ'IGKTpI/IKI/I B JJICKTPOCTATUYCCKOM IIOJIC.

3aBUCHMOCTD BHCKTPOéMKOCTI/I IJIOCKOT'O KOHACHCATOpAa OT IIOIAaAU IJIAaCTUH, paCCTOAHUA
MCXKIY HUMHU U I[HBJICKTpH‘-ICCKOﬁ IMPOHUTTACMOCTH.

3Hepr1/151 3apSAKCHHOTO KOHACHCATOPA.

Yuenuueckuii sxcnepumenm, nabopamopmsie pabomul



N3mepenue 3mekTpo€MKOCTH KOHIEHCATOPa.
Tema 2. IlTocmoannwiit 3nekmpuyeckuit mox. Toku é pa3iuunvix cpeoax

DNEKTpUUECKUN TOK. YCJIOBHSI CYIIECTBOBAHUS JEKTPHUECKOTO TOKa. MICTOUHWKHU TOKA.
Cwuia Toka. [TocTOSIHHBII TOK.

Hanpsokenne. 3akon OMma ai1s yyacTka LIETH.

QHCKTPI/I‘-ICCKOG COIMPOTHUBJICHUC. YaenpHOE COIIPOTUBJICHHUC BCIICCTBA.
HOCJIGZ[OB&TCJH)HOG, napaujiCJbHOC, CMCIIAaHHOC COCANHCHUC ITPOBOAHHUKOB.

PaboTa anexrpuueckoro Toka. 3akoH Jlxoyns—JleHnia. MOIHOCTh 3JIEKTPUIECKOTO TOKA.

DNEKTPOIBMKYINAS CHJIa ¥ BHYTPEHHEE COTPOTHBIICHHE MCTOYHUKA TOKA. 3akoH Oma st
MOJTHOM (3aMKHYTOM) 3eKTpuieckoit nenu. KopoTkoe 3amMpIkaHueE.

DIEKTpOHHAs IPOBOIUMOCTb TBEPBIX METAIOB. 3aBUCUMOCTh COIIPOTHBIICHHSI METAJUIOB
oT Temneparypbl. CBEpXIIPOBOIUMOCTb.

DNeKTpUYECKU TOK B BakyyMe. CBOMCTBA 3IEKTPOHHBIX ITYYKOB.

[HonynpoBoanuku. CoOCTBEHHass M MpPHUMECHas MPOBOJUMOCTb MOJYIPOBOJIHUKOB.
CaoiictBa p—n-niepexona. [TomynpoBoHUKOBBIE PUOOPHI.

DJIEKTPUYECKUII TOK B PAacTBOpax M paciuiaBax AJIEKTPOJIUTOB. IJIEKTPOJIUTHYECKAS
JUccolranus. JIEKTPOIU3.

DIJIEKTPUYECKHI TOK B razax. CaMOCTOATENbHBIA U HECAMOCTOSTEIbHBIN pa3paa. MoaHus.
[Tna3ma.

TexHuyeckre yCTpoicTBa U MPaKTUUYECKOE MPUMEHEHUE: aMIIEpMETP, BOJIbTMETp, PEOCTaT,
HWCTOYHUKHA TOKAa, JJIEKTPOHArpeBaTelibHbIC NPHUOOPHI, AJIECKTPOOCBETHUTEIbHBIC IPUOOPHI,
TEPMOMETP  COMPOTHUBJICHUS, BaKyyMHBIH  JHOJ, TEPMHUCTOPHI W  (POTOPE3UCTOPHI,
MOJIYIPOBOJAHUKOBBINA TUO/I, TAJIbBAHUKA.

Jlemoncmpayuu

I/ISMepeHI/Ie CHJIbI TOKAa U HAIIPSIKCHHA.

3aBHCUMOCTh COIIPOTUBJICHUA HWIMHAPHUYCCKHUX IIPOBOJHHUKOB OT JIMHBI, IIJIOLIAAN
MOMEPCHYHOTO CCUYCHUA U MaTCpHUaJIa.

CwMemranHoe COCAMHCHHUC ITPOBOJJHUKOB.

HpﬂMOG HU3MCEPCHUC 3J'IeKTp0I[BPI)Ky1.HeI71 CHIJIBI. KOpOTKOG 3aMbIKaHUEC TaJIbBAHHYCCKOI'O
QJICMCHTA U OICHKA BHYTPCHHCTO COIIPOTUBJICHUS.

3aBUCHMOCTD COMMPOTUBJICHUA METAJIJIOB OT TEMIICPATYPHI.

HpOBO,Z[I/IMO CTb DJICKTPOJIUTOB.



HckpoBoii pa3psaa ¥ IPOBOAUMOCTb BO3AYXa.

OAHOCTOPOHHSIS POBOIUMOCTD JHOJIA.

Yuenuueckuii sxcnepumenm, 1abopamopHule padomol

N3yuenue cMEmaHHOTrO COEAMHEHUS PE3UCTOPOB.

N3mepenue 3mekTpoIBUKYIIEH CHUIIbl HCTOUHUKA TOKA U €0 BHYTPEHHETO COIIPOTUBIICHHUS.
HaGnronenue snexkrponusa.

MexnpeamerHble CBSI3U

N3yuenne kypca ¢usuku 6a3oBoro ypoBHs B 10 kiacce OCYyIIECTBISETCS C Y4ETOM
COJIEPXKATEIBHBIX MEXIPEIMETHBIX CBs3€H C KypcaMH MaTE€MaTUKH, OWOJIOTHH, XHUMUH,
reorpaduu U TEXHOJIOTHUH.

Meosicnpeomemnuvle noHsamus, CBA3aHHbIE C HM3YyYEHHEM METOJOB HAyYHOTO TO3HAHMUS:
SBJICHUE, Hay4yHbIH (akT, rumoresa, (uU3MUeckas BeTUYMHA, 3aKOH, Teopus, HaOIroAeHUE,
9KCIIEPUMEHT, MOJIEIIMPOBAHNE, MOJEIIb, U3MEPEHHE.

Mamemamuxa: pelieHue CUCTEMbI ypaBHEHUH, TnHeitHas (yHKIMs, napabona, rurnepbona,
uX rpaduKu U CBOMCTBA, TPUTOHOMETpHUECKHUEe (GYHKIIMU: CUHYC, KOCUHYC, TAHT€HC, KOTaHTEHC,
OCHOBHOE TPUTOHOMETPHYECKOE TOXAECTBO, BEKTOPhI M HUX MPOEKIMH Ha OCH KOOpAMHAT,
CII0KEHHE BEKTOPOB.

buonoeus: mexannyeckoe IBWKEHHE B KUBOW mpupone, muddysus, ocMoc, TErmioooOMeH
KUBBIX OPraHU3MOB (BUIbI TEIJIONEPEIaul, TEIJIOBOE PAaBHOBECHE), DJIEKTPUUECKHE SIBJICHUS B
YKUBOU IIpUPOJIE.

Xumus: JAUCKPETHOE CTPOCHUEC BCIICCTBA, CTPOCHHUE aTOMOB M MOJICKYJI, MOJIb BCIICCTBA,
MOJIsIpHasd Macca, TCIIJIOBBIC CBOMCTBaA TBépI[BIX TCII, )I(PII[KOCTGﬁ U Ta30B, JJICKTPHUYCCKHUEC
CBOMCTBaA MECTAJIOB, DJICKTPOJIUTHYCCKAA AUCCOMals, IralbBaHUKaA.

l'eoepaghus: BIaXXHOCTH BO3/AyXa, BETPhI, 0apoMeTp, TEPMOMETP.

Texnonoeus: npeoOpazoBaHUE JBMXKEHUM C MCIOJIb30BAHUEM MEXaHU3MOB, YUET TPEHUS B
TEXHUKE, MOJIIMIIHUKH, HCIOJb30BaHHE 3aKOHA COXPAHEHHUs HMILyJbca B TEXHHUKE (pakerta,
BOJAOMET W Jpyrue), JIBUraTellb BHYTPEHHEro CropaHus, IapoBas TypOMHA, OBITOBOM
XOJIOJUIIBHUK, KOHAULHMOHEP, TEXHOJOIMH MOJYYEeHUsI COBPEMEHHBIX MAaTepHUajoB, B TOM YHUCIe
HAaHOMATEpUAJIOB, WU  HAHOTEXHOJIOTMM,  DJEKTPOCTAaTHYECKas  3alluTa,  3a3€MJICHUE
3NIEKTPONPUOOPOB,  KCEPOKC, CTPYMHBIM NpUHTEp, DIIEKTpPOHArpeBaTelbHbIE MPUOOPHI,
3JIEKTPOOCBETUTENIbHBIE IPUOOPBI, T'aJIbBAaHUKA.

11 KJIACC



Pa3nes 4. duekTpoanHaMuka

Tema 3. Maznummnoe none. IneKmpomacHUMHAA UHOYKUUA

IlocrosiHHbIE MarHuThl. B3auMMOIEHCTBHE IIOCTOSHHBIX MAarHMTOB. MarHuTHoe IOJIE.
Bexrop MaruuTHOM MHAYKUMH. [IprHIKN Cyliepno3uIMy MarHUTHBIX Nojed. JImHun MarHuTHOM
uHAykuuy. KapTiuHa TuHUI MarHUTHOW MHAYKIUY OJISE HOCTOSTHHBIX MarHUTOB.

MaruuTtHoe moJsie IpoBOJAHMKA ¢ TOKOM. KapTuHa NuMHMI MHIYKIMHM MarHUTHOTO IOJIS
JUIMHHOTO MPSIMOTO MPOBOJHUKA M 3aMKHYTOI'O KOJIBLIEBOTO IPOBOJHHMKA, KAaTYLIKH C TOKOM.
OmnsiT Dpcrena. B3anumopeiicTBre NpoBOJHUKOB C TOKOM.

Cuna Amnepa, €€ MOAYJb U HallpaBJICHUE.

Cuna Jlopenma, e€ MoOayab W HampaBiieHHe. [[BibkeHHe 3apspDKEHHOM YacTUIBI B
OJIHOPOJHOM MarHuTHoM mnosie. Pabora cuiiel Jlopenna.

SBneHue HSIEeKTpOMarHUTHOM WHAYKOMM. [lOTOK BEKkTOpa MarHUTHOM HWHAYKIIMH.
DNIEeKTpOABMKYIIAS CHUJIA UHAYKIMHU. 3aKOH 3JEKTPOMarHUTHOM MHAYKIMU Dapajes.

BuxpeBoe »iekTpuyeckoe IMoje. OIEKTPOJBIKYIIAs CUJa WHIYKIMU B MPOBOJIHHUKE,
JBHOKYIIEMCS TOCTYNATEIbHO B OJTHOPOJHOM MAarHUTHOM TOJIE.

[IpaBuno Jlenna.

NHnykTUBHOCTD. SIBICHUE CAMOMHAYKIIMH. DICKTPOIBIIKYIIAS CHJIa CAMOWHTYKITHH.
DHeprusi MarHUuTHOTO TIOJISI KaTYIIKH C TOKOM.

DIIeKTPOMarHuTHOE TOJIE.

Texaudeckue YCTpOP'ICTBa U IPAKTHYCCKOEC TIPUMCHCHHUEC. IIOCTOSAHHBIC MArHUThI,
OJICKTPOMArHUThI, 3JICKTPOABUI'aATCIIb, YCKOPUTCIIN SJICMCHTAPHBIX YaCTUL], MHAYKIITMOHHAA I1€Yb.

Jlemoncmpayuu

OnbIT DpcTena.

OTKIJIOHEHHUE NEKTPOHHOIO ITy4YKa MAarHUTHBIM I10JIEM.
JIMHUY MHIYKIIMU MarHUTHOTO TIOJIAL.
B3aunmopelicTBrue 1ByX MPOBOAHUKOB C TOKOM.

Cuna Amnepa.

[erictBue cuibl JIopeHI1a Ha HOHBI JIEKTPOJIUTA.
SIBneHue NeKTPOMAarHUTHOM UHAYKIIUH.

IIpasuiio Jlenna.



3aBHUCHUMOCTh BHCKTPOI[BI/I)KyIJ_ICﬁ CWJIBI MHAYKIIMU OT CKOPOCTHU HM3MCHCHHA MArHUTHOI'O
IIOTOKAa.

SIBiIeHME CAMOMHIYKIIUH.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomoi

N3ydyeHrne MarHUTHOTO TIOJIST KATYIIKH C TOKOM.

HccnenoBanue NeHCTBUS OCTOSTHHOTO MarHUTa Ha PaMKy C TOKOM.

HccnenoBanue sSBIICHUS 2JI€KTPOMArHATHOM MHIYKIIUH.

Pa3pen 5. Koje6anus 1 BOJIHBI
Tema 1. Mexanuueckue u In1eKmpomazHumHvle Koaeoanus

KonebatenpHast cucrtema. CBoOoaHble MexaHWYeCKHWe KoJjiebaHus. [apMoHHMUYecKHe
konebanus. Ilepuwon, wactora, ammiuutyaa U (asa kojebaHuid. I[IpyKUHHBIM MasTHUK.
Marematuueckuii MasTHUK. YpaBHEHHE TapMOHMUYeCKUX Kosiebanuii. [IpeBpaieHue sHepruu
IIPU FApMOHUYECKUX KOJIEOaHUSIX.

Konebatenpubiii koHTYp. CBOOOJHBIE JJIEKTPOMarHWTHBIE KoJI€OaHUS B HJICATHHOM
KoJIeOATeIbHOM KOHTYpe. AHAJIOTHS MEXKIy MEXaHHMYEeCKMMH U AJIEKTPOMAarHUTHBIMU
kosebanusiMu. @opmyna ToMcoHa. 3aKOH COXpaHEHHUs SHEPIHHM B HACATILHOM KOJeOAaTeTbHOM

KOHTYpE.

HpeﬂCTaBHeHI/Ie 0 3aTyXaromux KoJIeOaHHMSIX. BBIHY)K,Z[GHHBIC MeXaHWYeCKHe KoJIeOaHHs.
Pe3onanc. BBIHY)KI[CHHI)IC SJICKTPOMArHuTHBLIC KoJieOaHus.

[Tepemennbiii ToKk. CHHYCOMJANBHBIA MEPEMEHHBIM TOK. MOIIHOCTh MEPEMEHHOIO TOKA.
AMIUTUTYHOE U IEHCTBYIOIIEE 3HAYEHUE CUIIBI TOKA U HANIPSHKCHUS.

Tpanchopmarop. IlpousBoactBo, mepenaya U MOTpeOIICHUE SICKTPUUECKON SHEPTUU.
DKOJIOTUYECKHE PHUCKH TMPH IPOU3BOJCTBE OJEKTpodHepruu. KynbTypa HCIOIB30BaHUS

QJICKTPOSHCPIUN B HOBCCHHCBHOﬁ KHU3HU.

Texuuueckue YCTPOI‘/'ICTBB. U M[OPAKTHUYICCKOC IIPUMCHCHUC! SHGKTpI/I‘IeCKI/Iﬁ 3BOHOK,
reHepaTop NEPpEMEHHOTO TOKA, JIMHUHU 3JICKTPOIICpEaAa.

Jemoncmpayuu

HccnenoBanue nmapaMeTpoB KoseOaTeNIbHON CUCTEMBI (MIPYKUHHBIA UM MaTeMaTHYECKHI
MasITHUK).

Habmonenue 3aTyxaromux KoueOaHui.

HccnenoBanue CBOMCTB BEIHYK/ICHHBIX KOJIeOaHUH.



Habmonenue pe3onanca.
CB0OO/IHBIC JIEKTPOMArHUTHBIE KOJICOAHMSI.

OcmwinorpaMmsl — (3aBUCUMOCTH  CHJIBI  TOKa U HAOpPsDKEHUsT OT BPEMEHM) Ul
AJIEKTPOMArHUTHBIX KOJIEOaHUH.

Pe3onanc npu mocnenoBaTeNbHOM COEIMHEHMM PE3UCTOPA, KATYIIKM WHAYKTUBHOCTH H
KOHJICHCATOPA.

Monenb IMHUY 3JIEKTPOIepelauH.
Yuenuueckuii sxcnepumenm, nabopamopHule pabomol

HccnenoBanue 3aBUCUMOCTH NIEPUOA MaJIbIX KOJ€OaHU rpy3a Ha HUTH OT JUIMHBI HUTH U
MaccChl Ipy3a.

UccnenoBanue mnepeMeHHOT0 TOKa B IENM U3 TOCJIEI0BAaTENbHO COEIMHEHHBIX
KOHJICHCATOPa, KaTylIKU U Pe3UCTOpa.

Tema 2. Mexanuueckue u I1eKmpomMazHumMHble 60IHbL

Mexanudeckue BOJIHBI, yCIIOBUs pacnpocTpadenus. Ilepron. CkopocTe pacnpocTpaHeHus
u JuinHa BoJHbL. llomepeunble M mpojaosibHbIE BOJIHBL. MHTepdepenuus u audpaxius
MEXaHUYECKUX BOJIH.

3Byk. CkopocTh 3ByKa. [ poMKkocTh 3ByKa. BricoTa ToHa. TemOp 3ByKa.

DONeKTPOMarHUTHBIE BOJIHBL. YCJIOBHS M3IY4EHHUsI 3JIEKTPOMArHUTHBIX BOJIH. B3aumnas
opueHTalnus BekTopoB E, B, V B anexTpomaruutHoi BosiHe. CBONCTBA 3JIEKTPOMArHUTHBIX BOJIH:
OTpakeHHWe, IMpelioMJIeHue, nojspuzanus, audpakuus, uHTepdepenus. CKopocTh

QJICKTPOMArduTHBIX BOJIH.

[IIkana 371€KTPOMArHUTHBIX BOJH. [IpMMEHEHHE 3JIEKTPOMATHUTHBIX BOJIH B TEXHHKE U
OBITY.

[TpunIUIIBI pagoCBA3U U TeaeBuAeHUA. Paaronokaiusi.

DIEKTPOMarHUTHOE 3arpsA3HEHUE OKPYKaOUIEH Cpeibl.

TexHuueckre ycTpONUCTBA M NPAKTUUYECKOE NMPUMEHEHHUE: MY3bIKaJIbHbIE WHCTPYMEHTHI,
yIBTPa3ByKOBAsl JUAarHOCTHKAa B TEXHUKE W MENMIMHE, Paaap, PaaUONPUEMHUK, TEIECBHU30D,
anTeHHa, Tenedon, CBU-neus.

Jlemoncmpayuu

OO6pazoBaHue U pacpoCTPAHEHUE TIOTIEPEUHBIX U MPOI0JIbHBIX BOJH.

KOHC6HIOH_ICCCH TCJIO KaK UCTOYHUK 3BYKaA.

Ha6J'IIO,Z[eHI/Ie OTPAXKCHUSA U MPCIIOMIICHHUA MCXaHUYCCKUX BOJIH.



Hab6monenue naTepdepeHnnn U Jupakinid MEXaHHIECKUX BOJIH.
3BYKOBOW PE30HAHC.

HabOmiofienne CBSI3M TPOMKOCTH 3BYKAa M BBICOTHI TOHA C aMIUTUTYIOW W YacTOTOM
KOJIeOaHU.

HccnenoBanue  CBOMCTB — DJIEKTPOMArHUTHBIX — BOJIH:  OTPaK€HUE,  IIPEIIOMIICHUE,
noJisipu3anysi, 1M pakuus, HHTepPepeHIIns.

Tema 3. Onmurka

I'eomerpuueckas onrtuka. [IpsMoaMHENHOE pacIIpOCTPAaHEHHUE CBETA B OJHOPOJIHOMN cpene.
JIyud cBeta. ToueUHBIN UICTOYHUK CBETA.

Otpaxxenue cBera. 3akoHbl OTpakeHusi cBera. [locTpoeHue n300pakeHHl B IJIOCKOM
3epKaie.

[Ipenominienne cBera. 3aKOHBI TMpENOMIICHHsS CBeTa. AOCONIOTHBIM  TOKa3aTelb
npenomiienus. [lonHoe BHyTpeHHee oTpakeHue. [IpenenbHBI yrojl MOJHOTO BHYTPEHHETO
OTpaKEHHUS.

Hucnepcus ceeta. CroxxHbIi cocTaB Oeoro ceera. Ler.

Coluparorniue ¥ paccewBaromue JUH3BL. ToHKas auH3a. DOKYCHOE pacCTOsSHUE U
OTNTHYECKasi Chja TOHKOM JinH3bL. [locTpoeHne n300pakeHuil B COOMPAIOIIUX U PAaCCEUBAIOIINX
nuH3ax. Popmysa TOHKOM JIMH3bI. Y BEJIMUCHHE, 1aBAEMOE JIMH30M.

[Ipenensl TPUMEHUMOCTH T€OMETPUUECKON ONTHKH.

BonnoBas ontuka. HWatepdepenuus cBera. KorepeHTHbIE HWCTOYHHUKH. Y CIIOBHS
HAOJIOICHUS] MAaKCUMYMOB U MUHHUMYMOB B MHTEeP(QEPEHIIMOHHON KapTUHE OT JBYX CHH(a3HbIX

KOI'CpCHTHBIX HCTOYHHUKOB.

Hudpakuuss cBera. [udpakumonnas pemérka. YciaoBue HaOMIOAEHUS TJIaBHBIX
MaKCHUMYMOB TpH MaICHUU MOHOXPOMATHUYECKOTO CBETa HA AU(PPAKIUOHHYIO PELIETKY.

[Tonsipuzanus ceera.

Texnuyeckue ycTpoilcTBa M MNpPaKTUYECKOE MPUMEHEHHE: OYKH, Iymna, (Qoroamnmapar,
MIPOEKIIMOHHBIN anmapar, MUKPOCKOII, TEJIECKOT, BOJIOKOHHAs ONTHKA, TU(PPaKIIMOHHAS PEIIETKa,
MOJISIPOU L.

Jemoncmpayuu

[IpsiMonuHeiHOe pacHpocTpaHeHHe, OTpakeHHe WU MpesiomiieHHe cBeTa. OnTuuyeckue
pUOOPBHL.

[TonHoe BHyTpeHHEE OTpaxkeHrne. Moienb CBETOBOA.

HccnenoBanue cBOCTB M300paKEHUI B JINH3AX.



Moienu MUKPOCKOTIa, TeIEeCKOIa.

Habmonenne naTepdepeHum cBera.

Ha6monenue nudpakiuu ceera.

HaGnronenue aucnepcun cera.

[TomydeHune creKkTpa ¢ MOMOIIBIO IPU3MBI.

[Tonyuenue cnexkTpa ¢ HOMOLIbIO AUPPAKIIUOHHON PEILIETKH.
Habnronenne monsipu3aum cBeTa.

Yuenuueckuii sxcnepumenm, nabopamophule pabomol
N3mepeHne nmokaszares nIpeloMIICHHUS CTEKJIA.
HccnenoBanue cBONCTB M300paKeHUH B JIMH3AX.

Ha6nronenue aucnepcun certa.

Pa3znen 6. OcHOBBI crienMaJILHOH TEOPHUH OTHOCUTEILHOCTH

I'panuubl TPUMEHUMOCTH KJIacCMYECKOM MexaHuku. [locTymaTel cnenuanbHOW Teopuu
OTHOCHUTEIILHOCTH: HWHBAPHAHTHOCTh MOMYJIS CKOPOCTH CBE€Ta B BaKyyme, MPHUHIUII
OTHOCUTEIBHOCTH DUHIIITEHHA.

OTHOCHUTENHHOCTh OJTHOBPEMEHHOCTH. 3aMeJICHHE BPEMEHHU M COKPAIIICHNE JUTHHBI.

9Hepr1/1;1 1 UMITYJIbC peHHTHBHCTCKOﬁ qaCTHUIIBI.

CBs13b MaccCHI ¢ BHCpFHCﬁ " UMITYJIbCOM peHHTHBHCTCKOﬁ HYaCTHUIbI. BHGPFI/IH IIOKOA.

Paznen 7. KBanroBasi pusnka
Tema 1. Dnemenmuol keanmoeoii onmuxu

®otonbl. ®opmyna [lnaHka CBS3u 3HEPTUU (POTOHA C €O YACTOTOW. DHEPTHsl U UMITYIIBC
¢doToHa.

OtkpeiTue U uccinenoBanue Qotordpdexra. Onbitel  A. I CrometoBa. 3akoHBI
¢dororpdexra. YpaBHenue DitHmTeiHa 1 potosddexra. «KpacHas rpanuna» Gotosdpdexra.

JNasnenue cera. Onbitel [1. H. JleGenena.



XUMHYECKOE JIEMCTBUE CBETA.

TexHuueckre YCTPOMCTBA M MPAKTUYECKOE NpUMEHEHHE: (OTOIEMEHT, (OTOAATUHK,
CoJIHEYHast OaTapesi, CBETOIHOI.

Jlemoncmpayuu

D013 PeKT HA YCTAHOBKE ¢ IMHKOBOH IIACTHHOM.

HccnenoBanue 3akoHOB BHEMIHETO (oTodhheKTa.

Ceeroauo.

Conneunas Garapes.

Tema 2. Cmpoenue amoma

Mogens atroma Tomcona. Omnbitel Pesepdopna mo paccesHuro o -uactuil. [lmanerapHas

Mozens aroma. Iloctynarsl bopa. U3nyuenune u mornomienue (GoTOHOB MpH MEpexojie aroma ¢

OJIHOTO YpPOBHS SHEpruu Ha Jpyro. Buasl cnektpoB. CnekTp ypOBHEW HHEpPruuM aroma
BOJOPOJIA.

BonnHoBsIe cBOMcTBa yacTull. Bosuel ne bpoinsa. KopnyckynspHO-BOJIHOBOM Tyann3M.
CHnOHTaHHOE U BBIHYXJCHHOE U3TyYeHUE.

TexHuyecknue yCTpOMCTBA MW MPAKTUYECKOE NPUMEHEHHE: CHEKTPAIbHBIM aHAIN3
(cnexTpockom), Jlazep, KBAHTOBBI KOMITBIOTED.

Jlemoncmpayuu

Mogenb omnbiTa Pezepdopaa.

Omnpenenenne JJIMHBI BOJHBI JIa3epa.

HaGnronenue nuHeyaThIX CIEKTPOB U3ITy4YECHHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

Habnronenue nuHeuaToro crnekrpa.

Tema 3. Amomnoe aopo

OKCIIEpUMEHTBHI, JIOKa3bIBaIOIINE CJI0KHOCTh CTpO€HMS  sjpa. OTtkpbiTHE
panuoakTuBHOCTU. OmbITEl Pezepdopa no onpeneneHuio cocTaBa paJioaKTUBHOIO M3JIyYSHHS.

CsoiicTBa anb(ba-, 66Ta-, raMmMma-us3JIydCHH. Bausiaue pPaanOaKTUBHOCTH HA KUBBIC OPraHU3MBIL.

OTkpeITHE TPOTOHA U HeWTpoHa. HykioHHas Mozens aapa I'elizen6epra—lBanenko. 3apsia
anpa. Maccosoe uncio aapa. M3oromnst.



Anba-pacnian. DIeKTpOHHBIH M MO3UTPOHHBIA Oera-pacnaa. I'amma-uziydenue. 3akoH
paZMOaKTUBHOIO pacraja.

DHeprus cBA3M HYKJIOHOB B sizipe. SnepHbie cuitbl. Jleekt Maccsl sapa.
SAnepHble peakuuu. Jlenenve U CUHTE3 SAeEp.

SAnepusiii  peakrop. TepmosiaepHblii cunHte3. IlpoGieMbl U NEpCHEKTUBBI  AJEPHOMN
SHEPreTUKU. DKOJIOTMYECKUE aCIEKThI AIEPHON IHEPTETUKH.

OnemeHTapHble YacTUllbl. OTKPHITHE O3UTPOHA.
MeTo1bl HaONIOAEHUS U PETUCTPALIUU DJIEMEHTAPHBIX YaCTHLI.
®dyHaMeHTaIbHble B3auMoieiicTBus. EqMHCTBO (pr3nueckoi KapTUHBI MHpa.

TexHuueckre ycTpoHCTBa M NPAaKTUYECKOE NMPUMEHEHHE: J03MMETp, Kamepa BuibcoHa,
SIEPHBIN PeaKkTop, aToMHast OomOa.

Jlemoncmpayuu
CuéTYnK MOHU3UPYIOIIUX YACTHII.
Yuenuueckuii sxcnepumenm, nabopamoprvie pabomoi

HccnenoBanue TpekoB 4acTuil (10 TOTOBBIM (GoTorpadusim).

Pa3znen 8. JiieMeHTBI ACTPOHOMHUM U aCTPOPUUKHU
Dransl pa3BUTUA acTpoHOMHUU. [IpuKkiiagHOE 1 MUPOBO33pEHYECKOE 3HAUYECHIE ACTPOHOMHUH.
Bun 3B€3anoro He6a. Cospe3ausi, spKue 3BE3/1bl, IIAHETHI, X BUAUMOE JABHKEHUE.
ConneuHnas cucrema.

Comnnne. CosHeuyHast akTUBHOCTh. Mcrounwk sHeprum ConHna u 3BE34. 3BE3IBI, HX
OCHOBHBIC XapaKTEPUCTHKHU. /[narpaMma «CIeKTpabHBIA KJIacC — CBETUMOCTBY. 3BE3/IbI TJIABHOM
MOCJIEA0BATEILHOCTH.  3aBHCHMOCTH  «Macca —  CBETHMOCTb» Ui 3BE3N  IVIaBHOM
MOCJEeI0BATENbHOCTH. BHyTpeHHee crpoeHue 3BE3A. (CoBpeMEHHbIE MPEJICTaBICHUS O
MIPOUCXOKACHUM U 3BOJIFOLMH COJIHILIA U 3BE3]. DTaNbl )KU3HU 3BE3]L.

Muneunsiii [Tyt — Hama [Nanaktuka. [lonoxenue u apmwxenune Connua B ['anaktuke. Tursl
rajakTuk. PaguoramakTuku v kBazapbl. YEpHbIE IBIPHI B sAPAX TATAKTHK.

Bcenennas. Pacmmpenune Bcenennoil. 3akon Xa00ma. PazGeranme ramaktuk. Teopus
Bbousbmioro B3pbiBa. PennkroBoe usimydyeHue.

MacmtabHast cTpykrypa Beenennoit. MeraranakTuka.



Hepeménnbie mpoOieMbl aCTPOHOMUH.
Yuenuueckue nabarooenus

Habnronenus: HEBOOPY)KEHHBIM TJ1a30M C HCIIOJIB30BAaHUEM KOMITBIOTEPHBIX MPHIIOKEHHIM
AJIL ONIPCACIICHHUA IMOJIOKCHUA HeOECHBIX 00BEKTOB Ha KOHKPCTHYIO JaTy: OCHOBHBIC CO3BE31UA
CeBepHOro noiymapus 1 sipkue 3BE3/bl.

Ha6nronenus B reneckon Jlynsl, ianer, Maeunoro Ilytu.
O0o0maroniee NoBTOpPeHUE

Ponp Qu3uku u acTpOHOMHUH B HKOHOMHUYECKOHM, TEXHOJIOTHYECKOHW, COIMAIBHOW W
THYECKOM cdepax AeATeNbHOCTH YeNoBeKa, pojib U MeCTO (PU3MKM M acTpOHOMHUHU B
COBPEMEHHOM HayyHOW KapTHMHE Mupa, poib (U3NUecKoil Teopun B (QOPMHPOBAHUU
Mpe/ICTaBIeHUH 0 (pru3nuecKkoil KapTUHE MUPaA, MECTO (PU3NUECKON KapTHUHBI MUpa B OOLIEM sy
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IPEJCTaBICHUN O IPUPOJE.

MexnpeamerHblie CBSI3U

N3yuenne kypca ¢usukm 6a3oBoro ypoBHs B 11 Kkiacce ocymiecTBiseTcss ¢ y4€ToM
COJIep’KaTeNbHBIX MEXIPEAMETHBIX CBsi3ed C KypcaMM MaTeMaTHKH, OHOJOTMH, XUMUH,
reorpaduu U TEXHOJIOTHH.

Meswcnpeomemuvie nousamus, CBS3aHHBIE C HM3yYEHHEM METOJIOB HAyYHOTO TITO3HAHMS:
SIBJICHUE, HAydHbIH ¢akT, THmoTe3a, (u3MYecKas BeIWYMHA, 3aKOH, TEOpHUs, HaAOJIOJCHHE,
AKCIIEPUMEHT, MOJICTTMPOBAHNE, MOJICIIb, U3MEPCHHE.

Mamemamuxa: pelieHUE CUCTEMbl ypaBHEHUH, TPUTOHOMETpuYeckhe (YHKIMH: CHHYC,
KOCHUHYC, TaHT€HC, KOTaHT€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKJAECTBO, BEKTOPHl U HX
MPOEKIIMM Ha OCH KOOPAMHAT, CIIOKEHHE BEKTOPOB, MPOU3BOJHBIE IJIEMEHTApHBIX (DyHKIUH,
MIPU3HAKU NI0JI00US TPEYTOJILHUKOB, OMPEIEICHHE TUIOIIAIU TUIOCKUX QUryp 1 o0bEMa Ted.

Buonoeus: OJICKTPHUYCCKHUC SBJICHUA B JKUBOU mnmpupoae, KOJIeOaTEIbHBIE JABUXKCHUS B JKUBOM
IprUpoaAc, OIITUYCCKUE ABJICHUA B JKUBOH mpupoae, ﬂeﬁCTBHC paguanyy Ha J)KUBBIC OpraHu3MBbl.

Xumus: CTPOCHUC AaTOMOB M MOJICKYJI, KpHUCTAUIMYCCKas CTPYKTypa TBépI[BIX TCII,
MCXaHU3MBbI O6pa3OBaHI/I$I KpI/ICTaHHH‘leCKOﬁ peHléTKI/I, CHeKTpaHLHLIﬁ aHaJIn3.

l'eoepaghus: MarHUTHBIE TOJIIOCa 3€MJIHM, 3aJ€KU MAarHUTHBIX Py, (HOTOChEMKA 3eMHOM
MOBEPXHOCTH, IIPECKA3aHNE 3eMIICTPICEHUH.

Texuonozus: JIMHUM JIEKTPONIEpeaay, FTeHepaTop MEPEMEHHOI0 TOKa, 3JIEKTPOABUraTeNb, MHYKLHOHHAS
medb, pajap, paAuONpUEMHHK, TENeBH30p, aHTeHHa, TenedoH, CBY-meub, NpPOSKIHMOHHBIA ammapar,
BOJIOKOHHAsI OIITHKA, COTHEUHAas OaTapes..



TemaTnyecku mjiaH

10 knacc
Ne | HasBanmue pasgeia Koimunyec | Koqmmyecrso | KonyecrBo
n/n TBO KOHTPOJIbHBI | 1a00paTopHbIE
4acoB X pa6oThbl padoThI
BBenenne. ®u3nka U eCTECTBEHHO-HAYYHbIN MeTO/] MO3HAHUSI IPUPO] 2 Yaca.
1.1 | ®usuka u eCTeCTBEHHO-HAYYHBIM METO/T 1 - -
TTO3HAHUS TIPUPOIBI
1.2 | Bxonnas (ctaproBasi KOHTpOJIbHAsS paboTa) 1 1 -
Mexanunka 274.
2.1 | Kunematuka 7 1 2
2.2 | 3axonsl quHAMHKN HproToHA 3 - -
2.3 | Cuibl B MEXaHHKE 5 1 2
2.4 | 3akOHBI COXpAaHEHHUsI B MEXaHUKE 7 1
2.5 | Craruka 2 - 1
2.6 | OCHOBBI THJIPOMEXaHHUKH 2 - -
2.7 | IlogBeneHWe UTOTOB H3YICHHS TEMbI 1 1 -
«MexaHuka»
MouiekyJisipHasi pu3uKa U TePMOAUHAMHUKA 174
3.1 | OCHOBBI MOJIEKYIISIPHO-KHHETUIECKON TEOpUH | 2
(MKT)
3.2 | YpaBHEHHUE COCTOSIHHS ras3a 5 1
3.3 | BauMmHbIe ipeBpaIeHHs] )KUIKOCTH 1 Ta3a 1
3.4 | XKXuakocTu u TBEpAbIE TeNna 2
3.5 | OCHOBBI TEPMOIUHAMUKHI 7 1
OcHOBBI YJ1eKTpoAMHAMMUKHN 184.
4.1 | DmekTpocTaTuka 6 1
4.2 | 3aKOHBI OCTOSTHHOTO TOKa 7 1 2
4.3 | DneKTpUUYECKH TOK B PA3IMYHBIX cpeiax 5 1
[ToBTOpEeHME 4
HUTOTO 68 8 9
11 kaacc
Ne n/n| HazBanue Tembl Koaunuects| KommuectBo | KosmmuecTBo
4yacos KOHTPOJIbHBIX| JIA00PATOPHBIX
padoTt padoT
1.0OcHOBBI J1eKTPOAMHAMMKH (NPOA0JIKeHHE) 9.
1.1 MarsuTHo€ 1oJjie 5 1 1
1.2 DJIEKTpOMarHuTHask MHIYKLMS 4 1 1
2.Mexanudeckne koJyie0anus 174.
2.1 MexaHnyeckue KoJieOaHus 3 1
2.2 DJEeKTpOMarHUTHbIE KOJIeOaHUs 6
2.3 MexaHu4ecKre BOJIHBI 3
2.4 ONEKTPOMAarHUTHBIE BOJHBI 5 1
3.0nTuka 13u.
3.1 CaetoBble BOHBL ['eomeTpudeckas u 11 1 4
BOJIHOBAsI ONTHKA
3.2 W3nyuenue u criekTpel 2 1

4.0OcHOBBI CIENHMAILHOM TEOPHH OTHOCHTEIbHOCTH 34.

4.1

| OcHOBBI crieLHATBHO# TEOpHH |

3




‘ otHocutenbHocTH (CTO) ‘

S5.KBanrtoBas ¢pusuka 174.

5.1 CBeTOBBIC KBAHTHI 4

5.2 AToMHas pu3uKa 3

5.3 du3nKa aTOMHOTO spa 8

5.4 DeMEeHTapHbI€ YaCTHIIbI 2 1
6.Ctpoenue Bcenennoii 64.

6.1 CoutHeuHas cucTema. 6

7. IToBTOpEeHue 3 1

HUTOTO 68 6 8

TemaTnyeckoe NIaHMpPoOBaHHUE, B TOM YHCJIE C y4eTOM padoyei
NMPOrpamMMbl BOCIIUTAHUSA, C YKA3aHUEM KOJIUYECTBA YaCOB,
OTBOIAMMBIX HA M3Y4YeHHE KAKI0il TeMbI

10 kaacc

Ne
ypoka

Tema ypoxka

Koi-
BO
qacoB

KoHTtposbHbIE
paboThI

BBenenue. Pu3nKa u eCTeCTBEHHO-HAYYHbIN METO/ IO3HAHUS IPUPO,

abl (1)

®dusnka — pyHIaMeHTaIbHas HayKa O IPUPOJIE.
MeTopI HAYYHOTO MCCIICTOBAHUS (DU3UIECKUX
saByeHU. MojenupoBanue PU3NIECKUX sIBJICHUN 1
npoueccoB. Duznueckuii 3aKOH — rPaHULIbI
MPUMEHUMOCTH. PU3NYECKHE TEOPUH U TIPUHIIUTT
cooTBeTCTBUsA. Posth 1 MecTO (hus3uKku B
(hopMUPOBaHNHN COBPEMEHHOW Hay4YHOW KapTHUHBI
MHpPA, B MPAKTUYECKOH JAeATEIbHOCTH JitoAei. Dusnka
U KyJIbTypa.

Bxopanas (craproBas) pabora.

Mexanuka (27 4.)

Kunematuka

FpaHI/IHBI IIPpUMCHUMOCTH KJIaCCHYECKON MEXaHUKH.
Buabl MexaHHUECKOro JBMKEHUS U CII0COOBI €ro
OITKMCaHUuA.

Baxneiimne kuHeMaTuuecKrue XapPaKTCPUCTUKHU —
IMEPEeMCUICHUC, TPACKTOPUA, ITYTh. PaBHOMepHoe
HpﬂMOHHHeﬁHOG ABHMOKCHHUEC U €TI0 OIIMCAaHHUC.

BaxHeiinme KHHEMaTHYECKHE XapaKTEPUCTUKU —
CKOPOCTb, yckopeHue. CliokeHHe CKOPOCTEH.
MrHOBEHHASI ¥ CPEITHSS CKOPOCTH.

OcHOBHBIE MOJIENN TEN U ABW>KEHUN. [IBH>KEeHnE ¢
HOCTOSIHHBIM ycKkopeHueM. JlabopaTtopHas padota Ne 1
«M3ydenue BUKEHUS Tela, OpOIIEHHOTO
TOPU30HTAJIBHO.

PaBHOMEpHOE BUKEHHE TOUKH IO OKPY>KHOCTH.
Kunemartnka abconoTHO TBEPAOTO Tena.




8. 6 Jlabopatopnast pabota Ne 2 «M3yueHue IBUKCHUS 1
TEJa TI0 OKPYKHOCTHY.
9. 7. | KontpoabHas padora Nel «KunemaTuka» 1
3axonbl fuHAMHUKH HhoToHA 34.
10. OcHOBHOE yTBEP)KACHHE MEXaHUKH. B3anmoaeiicTBure 1
1. | Ten. SABnenue unepruu. Cuna. Macca. Enqununa
MacChl.
11. Wnepumanehas cucrema orcyera. [lepBeiii 3akoH 1
2. | Herorona. Bropoii 3akon Hetorona. [IpuHnmmn
CYNEepIO3UIIH CHUIL
12. 3 Tperwnii 3akon HerotoHa. ['eonienTprudeckas cucrema 1
" | orcuera. [IpuHumn otHocuTensHOCTH [ anmmes.
CuJjbl B MexaHuke S4.
13. 1 Cuubl B mpupojie. Criia THXKECTH U CHJTa BCEMHPHOTO 1
" | Tarorenus. 3akoHbl BCEeMUPHOTO TATOTEHUS
14. 2. | Bec tena. HeBecomocth. Penienue 3aaaq. 1
15. Jebopmanius u cuitbl ynipyroctu. 3akoH ['yka. 1
3. | JlaboparopHas padota Ne 3 «/3MepeHHe KECTKOCTH
TIPYKUHBD).
16. Cwtbl TpeHHsI. 3aKOH CYXOTO TPEHHSI.
4. | JJaboparopnas pabota Ne 4 «3mepenue 1
K03 dulneHTa TpEHUS! CKOJIbKEHUS.
17. 5 KonTtpoabHnasi pa6ora Ne 2 o reme «/[unamuka. 1
3akonbl MexaHuKU HbroToHa. CHIIBI B MEXaHUKE.
3aKOHbI COXPaHEHUS B MeXaHUKe 74.
18. Nmnynbc maTepuanbHOM TOYKH U CUCTEMBI.
1. | U3meHenune U coxpaHeHUE UMITYJIbca. 3aKOH
COXPAaHEHHUs UMITYJIbCa.
19. 2. | Mexannueckas paboTa ¥ MOUTHOCTb. 1
20. 3. | Dueprus. Kunernueckast SHEPIHs. 1
21. 4 PaGota cuibl TSHKECTH U CUITBI YIIPYTOCTH. 1
" | KoncepBaTuBHbBIE CHIIBI.
22. 5 | IloTeHnuanbpHas SHEPrusl. 1
23. 5 Mexanudeckasi 3HEPTHsi CHCTEMBI Tel. 3aKOH 1
COXPAHEHHUS SHEPTUU B MEXaHUKE.
24. 7 JlaboparopHas pabota Ne 5 «3yueHue 3akoHa 1
COXPAaHEHHUs MEXaHUUYECKON YHEPTUNY.
Crartnka 24.
25. 1 PaBHOBecHe MaTepuanbHON TOYKU U TBEPJOTO TEJa. 1
" | YcnoBus paBHoBecHs. MOMEHT CHUIBI.
26. 2 JlaGopatopHas padota Ne 6 «/3yueHune paBHOBeCHs 1
TeJa O] ISHCTBUEM HECKOJIBKUX CHIIY.
OCHOBBI THIPOMEXaHUKH 24.
21. 1. | MaBnenue. YcaoBHe paBHOBECHS JKHUJKOCTHU U rasa. 1
28. 2. | JIBmkeHue )XUIKOCTH M ra3a. YpaBHeHue bepHymu. 1
29. 3 KonTposnHast padora Ne 3 mo teme: «3aK0OHBI 1

COXpaHCHUHA B MEXaHUKE. Cratuka»

MouJiekyasipHasi pU3MKa M TepMoAnHaAMuKa 174

OcHoBBbI MOJIEKYJISIPHO-KHHeTHYecKoi Teopun (MKT) 24.




30.

Monexynsapuo-kunernueckas Teopus (MKT)
CTPOCHHMSI BEIIECTBA U €€ IKCIIEPUMEHTAIbHbBIC
JI0Ka3aTeNbCTBa.

3L BbpoynoBckoe nBuxenne. CHiIbl B3aUMOICHCTBHUS
Mouekyin. CTpoeHue ra3000pa3HbIX, KUIKUX U
TBEPABIX TEI.

YpaBHeHHE COCTOSIHUA ra3a S4.

32. OCHOBHOE ypaBHEHHE MOJICKYJISPHO-KUHETUIESCKOM
TEOPHUH T'a30B.

33. AOGcoItoTHAs TeMITepaTypa Kak Mepa CpeaHei
KHUHETUYCCKOW SHEPTUU TEIJIOBOTO JBMYKCHHSI YACTHII
BEIIECTBA.

34. Mozenb uaeabHOTo ra3a. Y paBHEHUE COCTOSHHUSI
WCaTbHOTO Ta3a.

35. JlaBnenue rasza. ['a30BbIe 3aKOHBI. Y paBHCHUE
MenneneeBa—Kitanenpona.

36. JlabopatopHas padota Ne 7 «DkcrepruMeHTaIbHAs
IpoBepKa 3akoHa I 'en-JIroccakay.

B3aumHbIe npeBpanieHus KUAKOCTH U ra3a 14.

37. B3anMHbIe TpeBpareHus KUIKOCTH U ra3a.
Hacspimennsiit nap. J[aBiaeHrne HACBHIIEHHOTO Tapa.
BrnaxnocTte Bo3ayxa.

KuakocTu 4 TBepable Tesaa 24.

38. ArperatHsie COCTOSIHUS BelecTBa. MoIelb CTPOCHUS
)unakocter. CrorctBa xxuakoctu. [loBepxHocTHOE
HaTSKEHHE

39. Kpucrammuueckue u amopHbIe Tea.

OCHOBBI TEPMOJIMHAMMUKH 74.

40. Buytpennss sueprusi. Paborta B TepMoInHAMUKe Kak
crocoObl U3MEHEHUS! BHYTPEHHEW SHEPTUU.

41. KonudecTBo TemnoTel. YpaBHEHHE TEIJIOBOTO
OanaHca.

42. [TepBrIil 3aKOH TEPMOJUHAMUKH.

43. [IpumeHeHue nepBoro 3aK0Ha TEPMOJMHAMUKH K
pa3nuuHbIM npoieccaM. HeoOpaTuMoCTh TEIIOBBIX
IPOIECCOB.

44. BTtopoii 3ak0H TepMOAMHAMUKH.

45. [IpuHIMO OEiCTBUS TEIIOBBIX IBUraTeNCH.
KoadduimenT noneznoro neiCTBUS TEMIOBBIX
JIBUTaTEJICH.

46. KonTpoubHasi pa6ora Ne 4 o reme
«MoJiexkyasipuas (pu3MKa U TEPMOIMHAMHUKA)

OcHOBBI 3J1eKTPOAMHAMHUKH 184.
DJIEKTPOCTATHKA 64.

47. DNEKTPUUECKUHN 3apsij] U dJIeMEHTApHBIE YaCTHUIIBL.
3akoH coxpaHeHus 3apsana. 3akoH Kynona. Enunuia
AJIEKTPUYECKOT0 3apsijia.

48.

3J'IeKTpI/I‘-IeCKOe TI0JIC. HaHpH)KCHHOCTB
QJICKTPUYCCKOTO TT0JIA. CunoBble IMHUH.




49. [Tose TodeyHOTO 3apsiaa U 3apsHKEHHOTO IIapa. 1
3 [IpuHnun cynepnosunuu noJei. [IpoBoaHuky,
MOJIYITPOBOAHUKHU U TUDJICKTPUKH B
AIIEKTPOCTATUICCKOM TOJIE.
50. [MoreHumanpHas JHEPTHsl 3apPSHKSHHOTO TeJa. 1
4 [Morenuman snekrpudeckoro mnojs. [loteHuuan u
" | pa3HOCTb MOTCHIMAJIOB. DKBUIIOTCHIMAIbLHBIC
TIOBEPXHOCTH.
51. Dnexrpoémrocts. Konmercarop. Dueprust 1
5. | 3apspkeHHOTO KOHAEHcaTopa. [[pumeHeHne
KOHJICHCATOPOB
52. 5 KourpoJsbHast padota Ne5 mo teme 1
«DJIEKTPOCTATHKAY.
3aKOHBI MOCTOSTHHOIO TOKA 74.
53. n [MocrostHHBIM AnmekTpryeckuii ToK. Crila Toka. 3aKoH 1
" | Oma 1 yuacTka 1emnu
54. ) Dnexkrpuueckue menu. [locienoBaTensHOe U 1
napauieJIbHOE COSAMHEHHUS TIPOBOTHIUKOB
55. 3 Jlabopatopnas padota Ne 8 «ITocnemoBareapHoE U 1
napajuieJIbHOE COCAMHEHHUS TIPOBOTHUKOBY.
56. 4. | PaGoTa ¥ MOIITHOCTH IMMOCTOSTHHOTO TOKA. 1
57. g | DmexrponBmkymas cuna. 3akon Oma Juist MOIHOH 1
TCTIH.
58. 5 JlabopaTtopnas padora Ne 9 «M3mepenne I/C u 1
BHYTPEHHET'0 COIPOTUBIICHHS HCTOYHHKA TOKAY.
59. 7 KonTpoabHas padora Ne 6 no reme «3aKoHbI 1
MOCTOSTHHOTO TOKAY.
DJIeKTPUYECKHUI TOK B Pa3JIMYHbIX cpeaax S4.
60. DJeKTpOHHAs MPOBOUMOCTh METAIIOB. 3aBUCHMOCTh 1
1. | CONpPOTHUBIICHHS IIPOBOJIHUKA OT TEMIICPATYPHI.
CBepXIpOBOIUMOCTD
61. DJEeKTPUIECKHUI TOK B TIOIYITPOBOIHHKAX. 1
2. | CoOcTBeHHasI U PUMECHASI TIPOBOIUMOCTH. P-N
nepexo. [1oynpoBOJHUKOBBIN AUOI.
62. 3 DJIeKTPUYECKHUil TOK B BaKyyMe. DIIEKTPOHHO-TydeBast 1
" | TpyOKa.
63. 4 DJIEKTPUYECKHUI TOK B JIEKTPOJIMTAX U ra3ax. 3aKOH 1
" | anekTposu3a. [lnazma
64. 5 KounrtpoJsibHasi pagota Ne 7 mo Teme 1
" | «DaeKTpUYECKHIi TOK B PA3JIMYHBIX CPeIaxy».
IHoBTOpeHue 44.
65. 1. | IloBTropenue n o60o6menne kypca pusnxu 10 kiacca 1
66. 2. | O6obmaromee nopropenne 3a kype 10 kiaacca 1
67. 3. | Mexanuka. MonekynsipHast Gpu3nka 1
68. 4. | Tepmoaunamuka. OCHOBBI IEKTPOTUHAMHKH 1




11 kaace

Ne No Koa- [Hara
/o - Tema ypoka BO
ypoka
4acoB
OcCHOBBI YJIEKTPOAUHAMMKH (IIPO0IKEHHE) 9.
MaruuTHoe 1moJie S 4
1. 1 [ToBTOpenue n 06006meHue Kypca ¢usuku 10 Kiracca. 1
" | MarautHoe nosne. UHayKIus MarHUuTHOTO MOJISL.
2. 2. | Bxonnas (craproBasi) padora 1 1
3. 3 Jlaboparopuas padota Ne 1 «HabnroneHue neiicTBus 1
" | MarHUTHOTO 1OJIs Ha TOK». Crta AMmepa.
4, 4 JlelicTBME€ MarHMTHOTO TOJISI HA JBHXKYIIYIOCS 1
" | 3apsokennyro yactuiy. Cuna Jlopenna.
S. 5. | MarHuTHbIe CBOMCTBA BEIIECTBA. 1
DJIeKTPOMArHUTHASI MHAYKIUA 4 4.
6. DNeKTpOMarHuTHasl MHAYKIUA. MarHuTHbIN
1 notok. [TpaBusno Jlenna. 3akoH 3J€KTPOMarHuTHOM 1
VHJIYKIUU. DJIEKTPOMAarHUTHOE I10JIe
1. 2 JlabopaTtopnast pabota Ne 2 «M3yueHune sBICHHS 1
IEKTPOMATrHUTHOMW WHTYKIIHH.
8. 3 SBnenue caMoMHAYKIMU. THAYKTUBHOCTB. DHEPIrus 1
AJIEKTPOMArHUTHOTO MOJIS TOKA.
9. KonTpoanHasi pa6ora Nel mo Teme «MarHuTHoe 1 1
4 | moste. DAEKTPOMATHUTHAS MHIYKIHS».
Kosneoanus u BoaHbl  174acoB
Mexannuyeckue KojeOaHust 3 yacoB
10. 1. | CBobGomubIe KoseOanus. ["TapMoHHYecKe KoIeOaHus. 1
11. 2 JlaGopaTtopnast padota Ne 3 «OnpesesieHne yCKOpeHus 1
" | cBOOOJHOTO MajieHHsl PH HOMOIIU MasSITHUKA.
12. 3. | 3aryxaromniye u BEIHYXJACHHBIC KoyieOaHus. Pe3oHaHc 1
DJIeKTPOMArHUTHbIE KOJIeOaHust 64
13. DnekTpoMarHuTHeIe Kosiebanus. KonebarenbHpIi 1
KOHTYp. CBOOOAHBIE NIEKTPOMArHUTHBIE
4. | xonebanus. ['apMoHHUECKHE AIEKTPOMATrHUTHBIE
Kosie0aHus B Koyie0aTebHOM KOoHType. Dopmyna
ToMcoHa.
14, 5 [TepeMeHHBIH AneKTpUYECKHil TOK. Pe3uctop B 1
" | 1enu nepeMeHHOro TOKa.
15. 5 Konpencarop u karyika HHIYKTUBHOCTH B 1
" | 1enu nmepeMeHHOro ToKa
16. 7 Pe3oHaHC B 35IEKTpUUYECKON LIETIH. 1
17. 8. | I'enepatop nepemenHoro Toka. Tpanchopmatop. 1
18. 9 [IpousBoacTBo, nepenaya u 1
" | notpeGieHue >IeKTPUIECKON SHEPrUH
Mexanu4yeckue BOJIHBI 34
19. BonHoBbl€ siBIEHNS. XapaKTEPUCTUKU BOJIHBI. 1

10.




20. 11. | 3ByKOBBIE BOJIHBI. 1
21. 12 WnTepdepennys, qudpakius u 1
" | monsipu3anys MEXaHUYECKHX BOJIH.
DJIEeKTPOMAarHUTHbIE BOJIHBI 54.
22, 13. | DnexTpoMarHuTHOE 10JIe. DIIEKTPOMArHUTHBIE BOJIHBI. 1
23. N3o6perenue pamuo A. C. ITomoBbiM. 1
14. | llpuHIUMTBL paguocBsi3u. Moaymanus u
JICTEeKTUPOBAHUE.

24, 15. | DnekTpoMarHuTHbIE BOJIHBI. J{nanazoHbl 1
AJIEKTPOMArHUTHBIX U3ITYYEHUH U UX MPAKTHYECKOE
npuMeHeHne. CBOICTBA dIIEKTPOMAarHUTHBIX
BoJIH. PactipocTpanenue paanoBosH. Pannonokanms.

25. 16. | TlonsaTue o TeneBuaeHUU. Pa3BUTHE CPEICTB CBS3H. 1

26. 17. | KontpoabHas padora Ne2 no teme «Kosedanus n 1
BOJIHBI».

OnrTuka 13y
CaetoBble BoOJIHBI. ['eomeTprueckasi 1 BoJiHOBasi onTuka 11y

27. 1. | Ckopocts cBera. [Ipunnun I'tolirenca. 3akon 1
OTpaKEHHsI CBETA.

28. 2. | T'eomerpuyeckas ontuka. BogHOBBIE CBOWICTBA CBETA. 1
3akoHBI IpeioMiIeHus cBeTa. [lomHoe oTpakeHne
CBETA.

29. 3. | JJaboparopnas padota Ne 4 «3mepeHune mokaszaresns 1
MIPEJIOMIICHHUS CTEKIIaY.

30. 4. | JIunzel [loctpoenue nzoOpaxenuii B muHze. Dopmyna 1
TOHKOW JIMH3bI. Y BEJIMYEHHUE JINH3bI.

31. 5. | JJaGoparopnas padota Ne 5 «Onpenenenue 1
ONTUYECKOI CUJIBI U (POKYCHOTO PACCTOSIHUS
coOuparomien JMH3bDY

32. 6. | Jucnepcus cBera. UnTepdepennus cpera. 1

33. 7. | Iudpakmus ceera. {udpakuronnas pemerka. 1

34. 8. | JJaboparopnas pabota Ne 6 «M3mepenue mirHbBI 1
CBETOBOM BOJIHBIY.

35. 9. | JJaboparopnas padota Ne 7 «OreHka 1
uHGOPMAITMOHHON EMKOCTH KOMMAKT-1ucKa (CD)y.

36. 10. | Pemrenne 3aga4 o teme «MHTEpdepeHus u 1
TpaKIKs CBETAY.

37. 11. | ITonepeyHocTh cBETOBBIX BOJH. [lossipu3anus cBera. 1

HN3nyyeHue U CieKTpbI 24.
38. 12. | Bugsl uznydennii. Ucrounnku cseta. CrieKTpsl U 1
CHEKTPATbHBIN aHAJH3.
JlaGopatopHas pabota Ne 8 «HabnroneHue CrionHoro
U JINHEWYaTOTO CIEKTPOBY.
39. 13. | [llkana 31eKTpPOMarHUTHBIX BOJIH. 1
OcHOBBI cHIeNMAJILHOI TEOPUH OTHOCHTEJIBHOCTH 34

40. 14. | 3aKOHBI JEKTPOJUHAMUKYU M MIPUHIIHIT 1
OTHOCHTEJIbHOCTU. VIHBapHAaHTHOCTh MOYJISl CKOPOCTH
cBeTa B BakyyMme. [[puHIIIIT OTHOCUTENILHOCTH
DUHIITEHHA.

41. 15. | OcHOBHBIE CIIEJICTBUS U3 TIOCTYIATOB 1

TCOPHUHN OTHOCHUTCIBHOCTH. CBsI3b MacCHI U OHCPTHHU




cBOOOTHON YaCTHIIbI. DHEPTHUS TOKOS. DIIEMEHTHI
peHHTHBHCTCKOﬁ JUHaAMHKH.

42. 16. | KonTpoabHas pa6ora Ne 3 mo teme «OnTuka.
KBanToBas ¢pusuka 174
CBeTOBbIE KBAHTBHI 44

43. 1. | CseroBbie kBaHTBl. DOTOANEKTPUUECCKUH AP (DEKT.
I'mnore3a M. I1naHka.

44, 2. | Ilpumenenue potordpdexra. Poron. KopmyckynspHo-
BOJIHOBO# Jtyanu3M. COOTHOIICHUE
HeonpezeneHHocrel I'elizenOepra.

45. 3. | HaBnenue cBera. XMMHUYECKOE JICHCTBUE CBETA.

46. 4. | Pemenue 3ama4 o TeMe «CBETOBBIC KBAHTHI.
dotorhdexTy.

ATomHas ¢pusuka 34

47. 5. | Ctpoenne atoma. OnbiTel Pezepdopna. [1nanerapuas
MOJIEJIh aTOMa.

48. 6. | OOBsSCHEHHUE JIMHEHYATOTO CIIEKTPa BOJIOPOIa Ha
OCHOBE€ KBAHTOBBIX MOCTYNaTOB bopa.

49, 7. | Jlazepsl.

Du3nKa aTOMHOIO sapa 84

50. 8. | Ctpoenne aTOMHOTO sijipa. SInepHbIe CHIIbl. DHEeprus
CBSI3M AaTOMHBIX SIJIEP.

51. 9. | PagmoakTuBHOCTH. BHIbI paioaKTUBHBIX
MpeBpaIleHUd aTOMHBIX siaep. M3mydeHus.

52. 10. | 3akoH paanoakTuBHOTO pacnana. [lepuon
noJjtypacrnaja.

53. 11. | MeTtoapl HaOMIOACHUS U PETUCTPAIIUN DIIEMEHTAPHBIX
YaCTHII

54, 12. | UckyccTBeHHAs! paJIMOAKTUBHOCTD. SIIEpHBIC PEaKIIUK

55. 13. | denenwue saep ypana. LlernHas peakius AeieHus saep.
S nepHslil peakTop.

56. 14. | TepmosinepHbie peakiuu. [Ipumenenue saepHoOM
SHEpPTruHu.

57. 15. | buosorudeckoe neHCTBUE PAIMOAKTUBHBIX U3TYICHHH.

JjieMeHTapHbIE YACTUIBI 2 4

58. 1. DOneMeHTapHble yacTulbl. DyHnameHTanbHbIE
B3auMoieiicTBus. OTKpBITHE TO3UTPOHA.
AHTUYACTHUILIBI.

59. 2. | Konrpoabnas padora Ne 4 o reme «KBanToBas
buzukay.

Ctpoenne Beesnennoii 64

60. 1. | CoBpemMeHHbIE PEACTABICHUS O MTPOUCXOKIACHUN U
spomonu ComHIla U 3Be3]]. BuanMelie IBIKEHUS
HeOecHbIX Tell. 3akoHbl Keruepa. Cuctema 3emits-
Jlyna.

61. 2. | dusnueckas npupo/ia MIaHeT U MajbIX
ten COJIHEYHOU CUCTEMBI.

62. 3. | Comnre.

63. 4. | Knaccudwukanus 38e3/1. 3B€3/bI 1 UICTOUHUKH UX

sHepruu. OCHOBHBIE XapaKTEPUCTUKHU
3BE3/1. DBOJIIOLIMS 3BE3]: POXKJIEHUE, )KU3HD U CMEPTh




3BE3 .

64. S. | Mueunsiii [Tyt — Hama [anakruka. [anakTukw.
65. 6. | [IpencraBieHne o0 CTPOCHUU U IBOJIONUU BeeneHHoi
IloBTOpenue 3u
66. 1. | O6obmamnee nopTopenne 3a kype 11 kiaacca
67-68 2-3 | Enunas ¢usnueckas kapTHHa MUpa




	Управление образования администрации
	муниципального округа «Усинск» Республики Коми
	Тематическое планирование, в том числе с учетом рабочей программы воспитания, с указанием количества часов, отводимых на изучение каждой темы

		2023-09-12T18:41:40+0300
	ЛАШКОВА ЕВГЕНИЯ АЛЕКСАНДРОВНА




