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IIJIAHUPYEMBIE PE3YJIbTATHI OCBOEHHUS
YYEBHOTI'O ITPEJMETA «®U3HKA»
(FA3OBBIH YPOBEHD)

JIMYHOCTHBIE PE3YJIbTATDBI

JIM9HOCTHBIE PE3yIbTaThl OCBOCHHS YydeOHOro mpeamera «Du3uka» JODKHBI OTpaXkaTh
TOTOBHOCTh W CIIOCOOHOCTh OOYYaromIMXCs PYKOBOJACTBOBATHCS CHOPMHUPOBAHHOW BHYTPCHHEH
MO3ULMEN JTUYHOCTH, CUCTEMON LEHHOCTHBIX OPUEHTALMM, MO3UTUBHBIX BHYTPEHHUX YOEXKIACHUM,
COOTBETCTBYIOIIUX TPAIUIIHMOHHBIM IICHHOCTSIM POCCUHCKOTO OOIIECTBA, PACIIUPEHHUE KU3HEHHOTO
OTIBITA M OMBITA JISATSIHHOCTH B MPOIECCE Peall3allid OCHOBHBIX HAIIPABJICHUN BOCIUTATEILHOM
JEeSITEILHOCTH, B TOM YHCJIC B YaCTH:
1) rpaKIaHCKOro BOCIIMTAHMUS:
c(OPMHUPOBAHHOCTH TPAKIAHCKOW MO3HUIIMN 00YUJaAIONIETOCs KaK aKTHBHOTO M OTBETCTBEHHOTO
YJIeHa POCCUIICKOro 00IIEeCTBa;
MIPUHSTHE TPAJUIIMOHHBIX 00IEYEIOBEYSCKUX TYMaHUCTHICCKUX M IEMOKPATHUSCKUX IICHHOCTEH;
TOTOBHOCTh BECTH COBMECTHYIO JISTEIIBHOCTh B MHTEpEcaxX IPakJIaHCKOTO O0IIeCTBa, y9acTBOBATh
B CaMOYITPABJICHUN B 00pa30BaTEILHON OpraHU3aIiy;
YMEHHE B3aUMOJICHCTBOBATh C COIMAIBHBIMA HHCTUTYTaMH B COOTBETCTBUM C WX (YHKIUSAMHU H
Ha3HAYCHUEM;
TOTOBHOCTH K TYMAHUTAPHOUW M BOJIOHTEPCKOU JIEATEITHHOCTH;
2) NaTPHOTHYECKOT0 BOCIIUTAHUS:
c(hOpMUPOBAHHOCTh POCCHICKOM TPaKTaHCKOW UIACHTHYHOCTH, TAaTPUOTHU3MA;
LIEHHOCTHOE OTHOUIEHHE K TOCYIapCTBEHHBIM CHUMBOJIAM, JOCTHKEHHUSIM POCCUHUCKHUX YYEHBIX B
00sacT PU3UKU ¥ TEXHHUKH;
3) AYXOBHO-HPABCTBEHHOT0 BOCIIMTAHMSA:
c(hOpMHUPOBAHHOCTh HPABCTBEHHOTO CO3HAHMS, STUUECKOTO TTOBEICHMUS;
CIOCOOHOCTh OILIEHHMBATh CUTYAllMI0 M MPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTUPYSACh Ha
MOPaJIbHO-HPaBCTBEHHbIE HOPMBI U LIEHHOCTH, B TOM YHCJIE B IEATEIHHOCTH yUEHOTO;
0CO3HaHKE JIMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMYUBOTO OYIyIIETO;
4) 3¢TeTHYEeCKOr0 BOCIIUTAHUS:
ACTETUYECKOE OTHOIICHHE K MHUPY, BKJIIOUasi 3CTETUKY HAyYHOTO TBOPYECTBA, IPHUCYILIETO
buznueckoil Hayke;
5) Tpy10BOr0 BOCIIUTAHUS
UHTEpEC K pa3NuyHbIM cdepaM NpodecCHOHATBHOM MESTENbHOCTH, B TOM YHCJE CBA3aHHBIM C
¢bu3MKOM W TEXHUKOW, YMEHHE COBepLIaTh OCO3HAHHBIM BbIOOP Oyaymei mnpodeccuun u
pealn30BbIBaTH COOCTBEHHBIE )KU3HEHHBIE TJIaHBI,
TOTOBHOCTh M CHOCOOHOCTH K OOpa3oBaHMI0O U camMooOpa3oBaHUI0 B oOjactu (GU3MKK Ha
MPOTSHKEHUH BCE JKU3HU;
6) K0JIOrHYeCKOro BOCIIMTAHMS:
cOpPMUPOBAHHOCTh ~ JKOJOTHYECKOM  KYIbTYphl, OCO3HaHHME  TI0OATBbHOTO  XapakTepa
AKOJIOTHUECKUX MPOOIeM;
TUTAHUPOBAHUE W OCYIIECTBIECHUE ICHCTBHI B OKpYXKawIled cpele Ha OCHOBE 3HAHMS Iieseil
YCTOWYHBOTO Pa3BHUTHUS YETIOBEUECTBA;



pacIIMpPEHUE OIbITA JNEATENILHOCTH JKOJIOTHYECKON HANpPaBICHHOCTH HAa OCHOBE MMECKOLIMXCS
3HaHu# No pusuKe;

7) IEHHOCTH HAYYHOI'0 MO3HAHMSA:

cOPMUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO DPa3BUTHSI
¢du3nveckoil HayKu;

OCO3HAHHE IIEHHOCTH HAYYHOH [eSTeIbHOCTH, FTOTOBHOCTh B MpOLIECCE M3Yy4YCHUS (U3UKH
OCYIIECTBIIATh MPOCKTHYIO M UCCIIC0BATEIBCKYIO IEITEIbHOCTh MHIMBUIYAIBHO U B TPYIIIIE.

METANPEJIMETHBIE PE3YJIbTATHI
Ilo3HaBaTeIbHBbIE YHHBePCAIbHbIE YUeOHbIE JIelCTBUS
Ba3oBble jornyeckue aeiicTBus:

CaMOCTOSITEJIBHO  (POPMYJIMPOBATh W aKTyaJIM3MpPOBATh MpoOJIeMy, paccMarpuBarh e
BCECTOPOHHE;

OTIPEICTIATH IEJIN JISATEIPHOCTH, 3a/1aBaTh MMapaMeTPhl U KPUTEPHH UX JOCTHKCHHS,

BBISIBJISITH 3aKOHOMEPHOCTH M IIPOTUBOPEUHSI B pACCMATPUBAEMBIX (DU3HUSCKUX SIBIICHUSX;

pa3pabaThiBaTh IUIAH PEIICHUS MPOOJIEMBI ¢ YIETOM aHAIH3a UMCIOIIUXCS MaTePUATBHBIX U
HEMaTepUATBHBIX PECYPCOB;

BHOCHUTH KOPPEKTHUBBI B JICATEIIBHOCTH, OIEHUBATH COOTBETCTBHUE PE3YJIBTATOR IIEIISM,
OIICHUBATH PUCKHU MTOCIICIACTBHI IEATSIHHOCTH,

KOOPJIMHUPOBATH W  BBIMOJHATH pabOTy B YCIOBUAX PEATBLHOTO, BHPTYaJIbHOTO |
KOMOWHUPOBAHHOTO B3aHMMOJICHCTBHS,

pa3BUBaTh KPEATHBHOE MBIILJICHHE TIPU PEIICHUH KU3HEHHBIX TPOOIIEM.

Ba3oBble ucciienoBarejbCcKue 1eHCTBUA.

BIIQJICTh HAYYHOW TEPMHHOJIOTHEH, KIIOYCBHIMH TOHATHSAMH H METOJIaMH  (pU3HYeCcKOn
HaYyKH;

BJIQJICTh HaBBIKAMH Y4eOHO-HCCIIEIOBATENBCKON M TMPOEKTHON AEATENBHOCTH B OO0JIACTH
(GU3UKH, CIIOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSITEIIBHOMY IMOMCKY METOJOB PEIICHUS 3a/ad
(U3NYECKOTO COJIEPKAHUS, IPUMEHEHHUIO Pa3JINYHBIX METOJIOB IMO3HAHUS,

BIIQJICTh BHJAMH JIESITCIBHOCTH 110 TOJYYCHHUIO HOBOTO 3HAHMS, €ro HHTEPIPETaIHH,
peoOpa30BaHUIO U MPUMEHECHUIO B Pa3IMYHBIX YYCOHBIX CHUTYAIMAX, B TOM YHUCIIC TIPU CO3JaHUU
y4eOHBIX MMPOEKTOB B 00JIaCTH (PU3UKH;

BBISBJISTh TIPUYMHHO-CIICACTBEHHBIC CBSI3U U aKTYAJIM3UPOBATH 3a/1a4y, BBIJIBUTaTh THIIOTE3Y
e€ pelIeHus1, HaXOJUTh apryMEHTBI [UIS JI0Ka3aTelIbCTBA CBOMX YTBEPIKICHHIA, 3a]1aBaTh MapaMeTphbl
U KPUTEPHUH PEIICHUS;

aHAJIM3UPOBATh MMOJIYYCHHBIC B XOJIC PEIICHUS 3aJ1a4d PE3yJIbTaThl, KPUTHYECKH OI[CHHBAThH
UX JOCTOBEPHOCTb, IPOTHO3UPOBATh U3MEHEHHE B HOBBIX YCIOBHSIX;

CTaBHTh U (POPMYIMPOBATH COOCTBEHHBIE 3a7a4ll B 00OPa30BaTEIILHOM NESITEIBHOCTH, B TOM
quclie MpU U3y4eHUH (HU3HKHY;

JaBaTh OLIEHKY HOBBIM CHTYAIlUSIM, OLEHUBAThH IPHOOPETEHHBII OTIBIT;

yYMETh MEPEHOCUTH 3HAHUSI 110 (PU3UKE B MPAKTHUECKYIO OOJACTh KHU3HEAEATEIbHOCTH;

yMeTbh MHTETPUPOBATh 3HAHUS M3 PA3HBIX MPEIMETHBIX 00IacTel;

BBIJIBUTaTh HOBBIE HJIEH, TPEIaraTh OPUTHHAIBHBIC TOAXO0/IbI U PEUICHUS;

CTaBUTH MPOOJIEMBI M 331a4H, IOMYCKAIOIINE aTbTePHATUBHBIE PEIICHHUS.



Pabora ¢ undopmanueii:

BIIQJICTh HABBIKAMH TOJNy4eHHsS WHGOpMAUU (U3UIECKOTO COJIEPKAaHUS W3 UCTOYHUKOB
pPa3HBIX THUIIOB, CaMOCTOSITEJILHO OCYILECTBJISITH TMOWCK, aHalW3, CHCTEeMaTU3alHMI |
WHTEPIPETANIO HHPOPMAITUU PA3TUYHBIX BUIOB B (JOPM TMPEICTABICHHUS;

OIICHUBATH JIOCTOBEPHOCTh MH(OpMAIIHH;

WCIIOJIb30BaTh CPEJCTBA MH(POPMAIIMOHHBIX U KOMMYHUKAITMOHHBIX TEXHOJIOTHH B pEHICHUHN
KOTHUTHBHBIX, KOMMYHHKAaTHBHBIX W OpPraHU3AIlMOHHBIX 3a7a4 C COONIOACHUEM TpeOOoBaHU
SPrOHOMUKH, TEXHUKHA OE€30MaCHOCTH, TUTHEHBI, PECypcOCOEpEekKEHUs, MPABOBBIX U ATHUYECKUX
HOPM, HOPM HH(POPMAITMOHHOHN 0€30MTaCHOCTH;

CO3/1aBaTh TEKCTHI (PU3UUYECKOTO COJECPKAHUS B PA3IMYHBIX opMaTax ¢ y4€TOM Ha3HAYCHUS
vHpOpMallUu ¥ TIEJIEBOM AayAUTOPUU, BBHIOMpas ONTHUMAIbHYIO (GOpPMY TMPEACTABICHUS U
BHU3yaJIM3aIlUH.

KoMMmyHnKaTHBHBIE YHHBePCcaJIbHbIE Y4eOHbIE NelCTBUS:

OCYIIECTBJIATH OOIIIEHNE HAa YpOoKax (PM3UKHU U BO BHE-YPOUHOU JEATEIBHOCTH;

pacrno3HaBaTh NPEMOCHIITKA KOHGIMKTHBIX CUTYallMi M CMSTYATh KOH(IUKTHI;

Pa3BEPHYTO U JIOTUYHO MU3JIaraTh CBOIO TOUYKY 3PEHUS C HCTIOJIb30BAHUEM SI3BIKOBBIX CPEJICTB;

MMOHUMATh U UCIIOJIB30BaTh MPEUMYIIECTBA KOMAHAHOW M WHIUBUYaTbHOU PabOTHI,

BBIOMpATh TEMATUKY U METOJbl COBMECTHBIX JIEHCTBHI C YYETOM OOIIUX HHTEPECOB U
BO3MOYKHOCTEH KaXKJIOTO YJI€HA KOJUIEKTHBA,;

MPUHUMATD 1€ COBMECTHOM NIEATETLHOCTH, OPraHU30BBIBATh U KOOPJAMHUPOBATH JICUCTBUS
no €€ JOCTH)KEHHUIO: COCTaBIATh IUIAH JEWCTBUH, pAacCOpeAesisTh pOJd C Y4ETOM MHEHUU
YYaCTHUKOB, OOCYXKJIaTh Pe3yibTaThl COBMECTHOU PabOTHI;

OIICHMBATh Ka4eCTBO CBOETO BKJa/a M KaXJO0ro y4acTHHKA KOMaH/bl B OOIIMIA pe3ynbTaT 1o
pa3pabOTaHHBIM KPUTEPHUSIM;

npeaiaraTb HOBbIE MPOEKTHI, OLIEHWBATh HJIEU C MO3WIUU HOBHU3HBI, OPUTHHAIBHOCTH,
MPAKTUYECKON 3HAYMMOCTH;

OCYILIECTBIISITh MO3UTUBHOE CTPATETMUECKOE MOBEICHUE B PA3IMYHBIX CUTYALUSIX, IPOSIBIISATD
TBOPUYECTBO U BOOOPAKEHUE, OBITh MHULIUATUBHBIM.

PeryasiTuBHble YyHUBepCcaJibHbIE Y4eOHbI€e 1eiiCTBUS
Camoopranuszanms:

CaMOCTOSITEJIBHO OCYILECTBJIATh MO3HABATENbHYIO JAEATEIbHOCTh B o0nactu (pu3uku u
aCTPOHOMHUHU, BBISIBIISITH IPOOJIEMBI, CTABUTh U (POPMYIHpPOBATH COOCTBEHHBIEC 3a/1a4H;

CaMOCTOSITEJILHO COCTaBIISATh IJIaH pEIIEHUS pacu€THBIX W KAueCTBEHHBIX 3a/ady, IUIaH
BBITIOJIHEHUSI  MPAKTUYECKOM paboThl ¢ Y4ETOM HMEIOIIUXCS PECYpPCcOB,  COOCTBEHHBIX
BO3MOKHOCTEU U MIPEJINOYTECHU;

JaBaTh OLEHKY HOBBIM CUTYAIUsIM;

pacimupsaTh paMKd y4eOHOTO MpeAMeTa Ha OCHOBE TMYHBIX MPEANOYTEHHIA;

JienaTh OCO3HAHHBIA BHIOOP, apryMEHTHUPOBaTh €ro, OpaTh Ha ceOs OTBETCTBEHHOCTh 3a
peuieHue;

OIICHUBATh MPUOOPETEHHBIN OTIBIT;

CHocoOCTBOBATh (POPMHUPOBAHUIO U TPOSIBICHUIO 3PYIUIIUU B 001acTU (DU3UKHU, TOCTOSTHHO
MOBBIIIATH CBOIM 00pa30BaTENbHBIN U KYJIBTYPHBIH YPOBEHb.



CaMOKOHTPOJIb, SMOIIHOHAIbHBIH HHTEJJIEKT:

JaBaTh OIIEHKY HOBBIM CHUTYyallUsIM, BHOCUTh KOPPEKTUBBI B JIEATEIbHOCTh, OLIEHUBATDH
COOTBETCTBUE PE3YNIHTATOB LIENISIM;

BIIQJICTh HABBIKAMU IMO3HABATEIBHON PeQUICKCHH KaK OCO3HAHHWS COBEPIIACMBIX JCUCTBUNA U
MBICJIUTEIbHBIX IPOLIECCOB, UX PE3YJIBTATOB U OCHOBAHMIA;

MCTIOJIb30BaTh MPUEMBI pe(IIEKCHH JIJIsl OLIEHKU CUTYalluH, BBIOOpa BEPHOTO PELICHHUS;

YMETh OIIEHUBATH PUCKU U CBOCBPEMEHHO MTPUHUMATh PEIICHHS 10 UX CHIDKCHHIO;

MIPUHUMATH MOTHBBI M aPTYMEHTBI JPYTUX MPU aHAIU3E PE3YIbTAaTOB JIEATEIbHOCTH;

MPUHUMATD ce0s1, TOHNUMAasi CBOM HEIOCTATKU U JOCTOMHCTBA;

MIPUHUMATh MOTHBBI M @PTYMEHTBI IPYTUX MPU aHAIU3E PE3YIbTaTOB JIEATEIbHOCTH;

MPU3HABATh CBOE MPABO U MPABO APYrUX Ha OLIMOKH.

B mpouecce nocTrKeHUS! TMUYHOCTHBIX PE3Y/IbTaTOB OCBOEHUS MPOrPAMMBI 10 (pU3MKE IS
YpOBHSI CpeHero ooOiero oOpa3oBaHHs Yy OOYy4YaOIIUXCS COBEPIICHCTBYETCS AMOIMOHAIBHBIN
MHTEJJIEKT, Mpernoaraiiui chopMUpOBaHHOCTD:

CaMOCO3HAHU$, BKJIIOYAIOIIET0 CHOCOOHOCTh MOHUMAaTh CBOE 3MOIMOHAJIBHOE COCTOSHUE,
BHJICTh HAIMPABJICHUS PA3BUTHSI COOCTBEHHOM SMOITMOHAIBHOU c(hephl, OBITh YBEPEHHBIM B cebe;

CaMOpEryJIMpOBaHUs, BKIIOYAIOLIET0 CaMOKOHTPOJIb, YMEHHE MPUHHUMATh OTBETCTBEHHOCTH
3a CBOE MOBEAEHUE, CIOCOOHOCTh aJanTHPOBATHCSI K AMOLMOHAIBHBIM U3MEHEHUSIM U MPOSBIISTH
TMOKOCTh, ObITh OTKPBITHIM HOBOMY;

BHYTPEHHEIl MOTHBAllMM, BKJIIOYAIOUIEH CTpeMJIeHHE K JOCTI)KEHHUIO ILeTd MU YCIexy,
ONTUMU3M, UHUIIUATUBHOCTh, YMEHHUE JEHCTBOBATH UCXOS U3 CBOMX BO3MOKHOCTEH;

SMIATHH, BKJIIOYAIONMIEH CIIOCOOHOCTh MOHMMATh 5SMOIMOHAIBHOE COCTOSIHUE JPYTUX,
YUUTBIBaTh €0 MPU OCYIIECTBICHUN OOLIEHHS, CIOCOOHOCTh K COUYBCTBHUIO U CONIEPEKUBAHUIO;

COLIMANIbHBIX HABBIKOB, BKIIIOYAIOMIMX CIOCOOHOCTH BBICTpamMBaTh OTHOLIEHHS C JIPYTUMU
JOJIbMH, 3a00TUTHCS, IPOSBIIATH MHTEPEC U pa3peliaTh KOH(INKTHI.

HNPEIMETHBIE PE3YJIbTATbBI

K xonny obyuenuss B 10 kiiacce mpeiMeTHbIE pe3ylbTaThl Ha 0a30BOM YpPOBHE JOJLKHBI
oTpaxarb COPMUPOBAHHOCTD y 00YUAIOLIUXCS YMEHMIA:

JIEMOHCTPUPOBATh Ha MpUMeEpax pojb M MecTo (U3UKH B (HOPMHUPOBAHMU COBPEMEHHOM
HAyYHOM KapTUHBI MHpa, B Pa3BUTHH COBPEMEHHOW TEXHUKH M TEXHOJOTHH, B MPAKTUYECKOU
JesITeNbHOCTH JIIOJIEH;

YUUTBIBATh TPAHUIIBI IPUMEHEHUS U3YyYCHHBIX (DU3MUECKUX MOJIENeil: MaTepuaibHas TOYKa,
WHEepLIHaNbHas CUCTeMa OTcuéra, aOCOJIOTHO TBEPIAOE TeNo, UACaIbHBIA ra3, MOJEIU CTPOCHUS
ra3oB, JKUJIKOCTEH M TBEPABIX TEJ, TOYCUHBIM SJICKTPUUYECKUI 3apsia MpU peuieHUuH (PU3NIECKUX
3azay;

pacrno3HaBaTh (u3nueckue sBICHHsS (TpoIecchl) U OOBSICHITH MX HAa OCHOBE 3aKOHOB
MEXaHUKH, MOJIEKYJIIPHO-KMHETUUYECKOM TEOpPUM CTPOCHMS BEIIECTBA M AJIEKTPOJAWHAMUKHU:
paBHOMEPHOE M PaBHOYCKOPEHHOE MPSIMOJIMHEHHOE ABHKEHNE, CBOOOHOE TaJIeHNE Te, TBUKCHHE
M0 OKPYKHOCTH, WHEPIHs], B3auMoJeiicTBue Ten, nud¢y3us, OpOyHOBCKOE IBUKEHHE, CTPOCHUE
KUAKOCTEH U TBEPIBIX TeN, U3MEHEHHE 00bEMa Ten MpHU HarpeBaHUM (OXJaXIEHUH), TETIOBOE
paBHOBecHE, UCTIAPEHHUE, KOHJAEHC AU, JIaBJICHNE, KPUCTAIIIU3ALIMS, KUIIEHUE, BIAXXHOCTh



BO3JlyXa, INOBBIIIEHUE JaBJICHUs ra3a IPU €ro HarpeBaHUU B 3aKPBITOM COCYJE, CBSI3b MEXIY
IapaMeTpaMM COCTOSIHUSA raza B U30IMPOLIECCax, MIEKTPU3aLus TeJl, B3aUMOACUCTBHE 3aps10B;

OIMCHIBATh MEXAHUYECKOE JIBI)KEHUE, NCTIOJb3Ys (pU3HUECKre BETUUYNHBL: KOOPMHATA, MYTh,
IIEpEMEILEHUE, CKOPOCTh, YCKOPEHHUE, Macca Tella, CUJIa, UMIYJIbC Tejla, KUHETHUUYECKas SHEeprus,
[IOTEHLMAJIbHAS DJHEprus, MEXaHMueckas pabdoTa, MEXaHMYECKas MOIIHOCTb, IPU OIMCAHUU
MIPaBUJIBHO TPAKTOBATh (PM3UUECKUM CMBICI MCIOJIb3yEMbIX BEJIMYMH, UX 0003HAUEHUS U €IUHHULIBI,
HaXOJUTh (POPMYIIBI, CBS3BIBAIOIINE AAHHYIO (PM3UUECKYI0 BEIMYUHY C IPYTUMHU BETUYMHAMU;

ONMCHIBaTh M3Y4YCHHbIE TEIJIOBbIE CBOWCTBA TEJI M TEIUIOBBIE SIBJICHUS, HCHOJIb3Ys
¢u3nveckue BENWYMHBL: JaBICHWE Tra3a, TeMIepaTypa, CpeAHAs KHHETHYECKas dHEPTHUs
Xa0TUYECKOTO JIBKEHHUS MOJIEKYJ, CpPEAHEKBAJpPaTU4YHAs CKOPOCTb MOJIEKYN, KOJIMYECTBO
TEIUIOThI, BHYTPEHHSAsS D3HEprus, pabora raza, KOIPQHUIMEHT MOJE3HOro MAEHUCTBUS TEIJIOBOIO
JBUTATENS; IPU ONTUCAHUU MTPaBUIILHO TPAKTOBAThH (PU3HUECKUN CMBICI UCIIOJIB3YEMbIX BEJIMYUH, UX
0003Ha4YeHMs] U €AMHHULIBI, HAXOJUTh (POPMYIIbI, CBA3BIBAIOIINE JAaHHYIO (PU3NYECKYIO BEIMUHHY C
JIPYTMMHU BEJTUYMHAM;

ONMCHIBaTh M3Y4YEHHbIE DJIEKTPUUYECKHUE CBOMCTBA BELIECTBA W DBJIEKTPUUYECKUE SIBICHUS
(mporiecchbl), UCMONB3Ys (U3NYECKUE BEIMYMHBL: 3JEKTPUUECKUN 3apsf, 3JIEKTpUYECKOe TMoJe,
HaNpsLKEHHOCTD MMOJISL, TOTEHIMAI, Pa3HOCTh MOTEHIIMAJIOB; MPU OMUCAHUM MPABUIIBHO TPAKTOBATh
(bu3nyecKuil CMBICT UCHOJIb3yEMbIX BEMYHMH, UX 0003HAUEHUS M €IMHUIIBI;, YKa3bIBaTh (HOPMYIIbI,
CBSI3BIBAIOILINE TAHHYIO (PU3UYECKYIO BEUUYHMHYC JPYTUMU BETUYMHAMU;

aHAJIM3UPOBATh (PU3MYECKHE MPOLECChl U SBJICHUSA, HCHOJb3yd (U3MUecKhe 3aKOHbI U
MPUHIMINBL: 3akoH BcemupHoro Tsrotenus, |, Il u |1l 3akons HploToHa, 3akoH coxpaHeHHUd
MEXAHWYECKOM JHEPruH, 3aKOH COXPAaHEHUS HMMIIYJIbCA, MPUHLUI CYNEPHO3ULUU CHJ, IPHHIHAI
PaBHONPABHs HWHEPLHUAIBHBIX CHUCTEM OTCYETA, MOJECKYISPHO-KHUHETHYECKYI0 TEOPHUIO CTPOCHHS
BEIIECTBA, Ia30BbIC 3aKOHBI, CBSI3b CPEIHEN KMHETUYECKOM SHEPTUH TEIJIOBOTO JBWKCHHS MOJIEKYJ
¢ aOCOJIFOTHOM TeMIEepaTypou, MEePBbIi 3aKOH TEPMOJUHAMUKH, 3aKOH COXPAaHEHUS JIEKTPUIECKOTO
3apsjga, 3akoH Kymona, mnpu 3TOM pasznuuyaTh CIIOBECHYIO (OPMYIMPOBKY 3aKOHA, €ro
MaTeMaTU4YECKOE BBIPAKEHHUE U YCIOBHS (ITpaHMLIbl, 00JIaCTH) IPUMEHUMOCTH;

OOBSICHATH OCHOBHBIE NPUHIMIbBI JEHCTBUS MAlMH, IPUOOPOB M TEXHUUYECKUX YCTPOICTB;
pas3nuyarh yCIOBUs UX O€30MaCHOIO MCIOJIb30BaHUs B IOBCEAHEBHOM )KU3HH;

BBITMOJIHATh SKCHEPUMEHTBl IO MCCIEJOBAHUIO (PU3MUECKUX SBJIEHUM U IPOLECCOB C
UCIOJIb30BAHUEM NPSAMBIX U KOCBEHHBIX U3MEpPEHMH, NPH 3TOM (HOPMYINPOBATE NpodieMy/3anauy
U TUIOTEe3y y4eOHOro SKCHEepUMEHTa, coOMpaTh YCTAaHOBKY M3 IpPEUI0KEHHOro 00OpyAOBaHUS,
IIPOBOJIUTH OIBIT U ()OPMYIIUPOBATH BHIBOIBI;

OCYIIECTBIATh NPSMbIE U KOCBEHHBIEC U3MEPEHUs (PU3NYECKUX BEJIMUYUH, IIPU ITOM BbIOUpPATh
ONTUMAJIbHBIA CIOCOO M3MEPEHHs M HCHOJIb30BaTh HM3BECTHBIE METOJbl OLEHKH IOTPELIHOCTEH
HU3MEPEHUI;

HCCIIeI0BaTh 3aBUCUMOCTH MEXAY (PU3MYECKMMM BEIMYMHAMHU C MCIOJIb30BAaHUEM MPSMBIX
U3MEpPEeHUH, HpU STOM KOHCTPYHMPOBATh YCTAaHOBKY, (DUKCHUPOBATH pE3YJIbTaThl IOJY4YEHHOMN
3aBUCUMOCTH (PM3UYECKUX BEIMYUH B BHJIE TaOIUI] U IrpadUKOB, J€aTh BBIBOJBI 10 pe3yibTaTaM
UCCIIEIOBAHUS;

coOmoaTh MpaBujia O€30macHOro TpyAa MNpHU MPOBEACHUM HCCIENOBAaHMA B  paMKax
y4eOHOTO  JKCIIEPUMEHTa, Y4eOHO-UCCIEeNOBaTe€IbCKOW W MPOEKTHOH  JEATENbHOCTH €
MCIOJIb30BaHHEM N3MEPUTENILHBIX YCTPOUCTB U J1a00PaToOpHOro 000pYyA0BaHUS;



penath pacy€THhBIE 3a/Ia4M C SIBHO 3aJaHHOU (DU3MUECKON MOJEIBIO, HCIIONIB3Ys (PHU3NICCKIE
3aKOHBI M TPHUHIUIBI, Ha OCHOBE aHajiM3a YCIOBHS 3aJaud BBHIOMpaTh (U3NYECKYI0 MOJEIb,
BBIJICTIATh (DM3MUECKHUE BEIUYMHBI W (OPMYNBI, HEOOXOMUMBIC Ui €€ pEIICHHUs, IMPOBOIUTH
pacy€Thl ¥ OIICHUBATH PEATBHOCTD MOJYYEHHOTO 3HAYCHUS (PU3UUECKON BETHYHHBI;

pelaTh KadyeCTBEHHbIE 3aJaud: BBICTpaMBaTh JIOTMUECKU HENPOTHBOPEUUBYIO LENOYKY
paccyXJIeHU ¢ OTIOPOM Ha M3yYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTU U (PU3HUECKHE SIBICHHUS;

HCII0JIb30BATh MPU PELLIEHUHN y4eOHBIX 33]1a4 COBPEMEHHbIE MH(OPMALMOHHBIE TEXHOJIOTUN
JUIs TIOMCKAa, CTPYKTYpUPOBAaHMS, WHTEPIPETALMU M TPEACTaBICHUS Y4eOHOM U HaydHO-
MOMYJIIPHON MH(POPMALIMH, MTOTYYCHHON W3 Pa3IMYHBIX UCTOYHUKOB, KPUTHUYECKH aHAJIU3UPOBATH
MOJIy4aeMyro MH(POPMAIIHIO;

MPUBOJUTH TIPUMEPHI BKJIaJa POCCHHCKUX MU 3apYyOEKHBIX YUYEHBIX-(U3HKOB B PA3BUTHE
HayKH, 00bSICHEHHE MIPOIIECCOB OKPYXKAIOIIET0 MUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTUH;

HCII0JIb30BAaTh TEOPETHUECKHE 3HAHUA MO (DU3HKE B MOBCEAHEBHON KM3HH JUIsl 0OeCTIeUeHUs
0€30MacHOCTH MpH OOpalieHNH ¢ MpUOOpaMU U TEXHUYECKUMH YCTPOICTBaMH, JUISl COXpaHEHHS
3/I0pOBbsI ¥ COOIO/IEHUS] HOPM 3KOJIOTMYECKOT0 MOBEIECHUS B OKPYKaIOLEH cpeJie;

paboTaTh B IPYMIE C BBINOJIHEHUEM DPA3JIMYHBIX COLMAIBHBIX pOJIEH, MIIAHUPOBATh paboTy
IPYNIbI, PAalHMOHANIBHO pacHpeneisTh OOf3aHHOCTM M IJIAHUPOBaTh JAEATEIBHOCTH B
HECTaHJAPTHBIX CHUTYAIMsAX, aJ€KBATHO OIICHMBATh BKJIAJ KAXKIOTO M3 YYaCTHHUKOB TPYIIBI B
pelIeHre paccMaTpUBaeMoi MpoOIEMBI.

K xonny oOyuenuss B 11 kiacce npeiMeTHble pe3ylbTaThl Ha 0a30BOM YpPOBHE JOJDKHBI
OoTpaxaTb COPMUPOBAHHOCTH y 00YUaIOIUXCS YMEHU:

JNEMOHCTPUPOBaTh Ha NIpUMepax pojb M MecTo (U3UKK B (HOPMHUPOBAHMHM COBPEMEHHOMN
HAyYHOM KapTUHBl MHUpPa, B Pa3BUTHUM COBPEMEHHOW TEXHUKU WU TEXHOJOTHH, B MPaKTHUYECKOU
NesITeNbHOCTH JIIOCH, IIEIOCTHOCTD U €IUHCTBO (PU3NUECKONW KapTUHBI MUPA;

YUUTBHIBaTh TpaHUILBl TPUMEHEHUS U3YyYEHHBIX (U3NYECKUX MOJeNel: TOYeHHbIN
ANEKTPUYECKUH 3apsifl, JIyd CBETA, TOUEUHBI UCTOYHUK CBETA, AJIEpHAs MOJIEIb aTOMa, HyKJIOHHAs
MOJIeNIb aTOMHOTO SJjpa MpH pelIeHnH (PU3NUECKUX 3a/1a4;

pacrnio3HaBaTh (hu3nueckue sBICHHs (Tpolecchl) M OOBSACHATH HMX HAa OCHOBE 3aKOHOB
ANIEKTPOJAMHAMUKH U KBAaHTOBOM (DU3MKHU: 3JEKTpUYECKas MPOBOJUMOCTb, TEILIOBOE, CBETOBOE,
XUMUYECKOE, MAarHuUTHOE JEWCTBUS TOKA, B3aMMOJIEUCTBHE MAarHUTOB, 3JEKTPOMAarHUTHas
WHIYKUUs, JEHCTBHE MAarHUTHONO TOJII HAa NPOBOJHUK C TOKOM U JBWXKYLIMHCA 3apsi,
AIIEKTPOMArHUTHbIE KOJICOAHHUS M BOJIHBI, MPSMOJIMHEHHOE PACIpOCTpPaHEHUE CBETa, OTPaKEHMUE,
npenomiieHue, uHTepdepeHusa, aAudpakuus ¢ TOJISpU3alUs  CBETa, JUCIEPCHs CBETa,
doTosnekrpuueckuii 3pdext (pororddexT), cBeToBoe naBiIeHHE, BOZHHUKHOBEHHE JIMHEHYATOTO
CIEKTpa aTOMa BOJOPOJa, €CTECTBEHHAs! U UCKYCCTBEHHAs! paJJUOAKTUBHOCTB;

OTHCHIBaTh HU3yYEHHBIE CBOWCTBA BelIeCTBAa (AIIEKTPUYECKHE, MAarHUTHBIE, OINTHUYECKHE,
AIIEKTPUYECKYIO MPOBOJUMOCTD PA3NIUYHBIX Cpell) U DIEKTPOMATrHUTHBIC SIBICHUS (TIPOLIECCHI),
UCTONIBb3YS  (DM3MUECKHe BENWYHMHBL: OJCKTPUYECKU 3apsii, cuila TOKa, DIIEKTPUYECKOe
HaIpsDKEHUE, JIEKTPUUYECKOE CONPOTHUBIEHHE, Pa3HOCTh MOTEHIMAIOB, 3JIEKTPOABUKYIIAs CHIIA,
paboTa Toka, HWHIYKIMS MArHUTHOTO IOy, cuia Awmrepa, cuna JlopeHIa, HMHIYKTUBHOCTb
KaTyIIKH, JHEPTUs DSJIEKTPUUECKOTO M MAarHUTHOTO TMOJIeH, MEepHOoJ W dYacToTa KoyieOaHWil B
KoJebaTenbHOM KOHTYpe, 3aps/l U CWJIa TOKa B MPOIECCe TapMOHUYECKHX AIIEKTPOMArHUTHBIX
KoJnebaHuii, OKyCHOE pacCTOsHWE W ONTHYECKas CHJIa JIUH3bI, NIPU OMHCAHWUU TMPABUIHHO



TPAaKTOBATh (PM3UUECKUI CMBICI HCIIOJIb3YEMbIX BEJTMUNH, UX 0003HAUYCHUS U €IMHUIIbI, YKa3bIBATh
(GopMyITBI, CBSA3BIBAIOIINE TAHHYIO (PU3UYECKYIO BEITHMYMHY C IPYTUMHU BEITMYUHAMHU;

OTIHMCHIBATH W3YYCHHBIC KBAHTOBBIC SIBJICHUS M MPOLIECCHI, UCHOIb3Ys (PU3MUYECKHE BETMIUHBI:
CKOPOCTh JIEKTPOMArHUTHBIX BOJIH, JUTMHA BOJHBI M YacTOTA CBETa, SHEPTUS U UMITYJIbC (OTOHA,
IEpHOJ MOoJypaclaja, SHEpPrus CBS3M ATOMHBIX siep, NPU ONMCAaHUM IPABUIIBHO TPAaKTOBATh
(GU3NYIECKUN CMBICI UCHOJIB3YyEMBIX BEJTMYMH, X 0003HAYCHHS W €JHMHMIIBI, YKa3bIBaTh (OPMYIIBI,
CBSI3BIBAIOIIME JIAaHHYIO (U3UYECKYI0 BEIUYMHY C JPYTMMHU BEIWYMHAMH, BBIYMCIATH 3HAUYCHUE
(U3HYECKON BEIIMYUHBI,

aHAM3UPOBaTh (PU3WYECKHE TIPOLECCHl M SBJICHUS, HWCHOJB3YyS (PU3MUECKHE 3aKOHBI |
MPUHLIMIBL: 3aKOH OMa, 3aKOHBI [TOCJIE0BATEIBHOIO U MAapaJJIENIbHOTO COEAMHEHNUS IPOBOIHUKOB,
3akoH JIxoyma—JleHna, 3akOH JJIEKTPOMAarHMTHOW MHAYKIHMM, 3aKOH IPSIMOJIMHEWHOIO
pacnpoCTpaHEHHUsl CBETa, 3aKOHbl OTPAKEHMsI CBETA, 3aKOHBI IPEJIOMJICHUS CBETa, YpaBHEHHE
OliHmTeHa s GoTodPdexTa, 3aKOH COXpaHEHUS IHEPIHH, 3aKOH COXpPaHEHUS MMITYJIbCca, 3aKOH
COXPAHEHHS EKTPUYECKOTO 3apsi/ia, 3aKOH COXPaHEHHUsI MacCOBOI0 YKciIa, NocTyaaTsl bopa, 3akoH
pPaZAMoOaKTUBHOTO pacnaja, MpU 3TOM pa3iuyaTh CJIOBECHYIO (OpPMYJIUPOBKY 3aKOHA, €ro
MaTeMaTHYeCKOEe BBIPAKEHUE U YCIOBUS (FPaHHULIBI, 00JaCTH) IPUMEHUMOCTH;

OTIPEJIeNIATh HANpPaBJICHUE BEKTOPAa UHAYKLIUHA MarHUTHOTO TOJISl IPOBOJHUKA C TOKOM, CHJIbI
Awmriepa u cunsl JIopenna;

CTPOUTh W OIMCHIBATh M300paKeHHE, CO3/1aBa€MO€ TUIOCKHM 3€pKaJioM, TOHKOM JIMH30M;
BBITIOJIHATh 3KCIIEPUMEHTHI 110 UCCIEA0BAHNIO (PU3UUYECKUX SIBICHUN U TPOILIECCOB C
HCIO0JIb30BAHMEM TMPSAMBIX U KOCBEHHBIX U3MEPEHUI: PH 3TOM (QOopMyIHpoBaTh MpodieMy/3agady
U TUNOTEe3y y4eOHOro HSKCHEpUMEHTa, cOOMpPaTh YCTAHOBKY M3 IpPEI0KEHHOro o0OpyAOBaHUS,

IIPOBOJIUTH OBIT U (POPMYIIMPOBATH BBIBOIBI;

OCYILECTBIIATh MPSIMbIE U KOCBEHHbIE U3MEPEHUS (PU3MUECKUX BEJIMYMH, IIPU 3TOM BBIOMpATh
ONTUMAJIbHBIA CIOCO0 M3MEPEHMsI U MCIOJb30BaTh M3BECTHBIE METOJ/bl OLEHKHM MOTPEHIHOCTEH
U3MEPEHMUI;

HCCIIeI0BaTh 3aBUCHUMOCTH (DPU3NYECKUX BEJIUYMH C MCIIOJIb30BAaHUEM IPSAMBIX HU3MEPEHH:
P 3TOM KOHCTPYMPOBAaTh YCTAaHOBKY, (MKCHpPOBaTh pE3yJbTaThl IOJYYEHHOH 3aBUCUMOCTH
(bu3n4ecKnx BEJIMYMH B BUE TaONUI U T'paMKOB, A€IaTh BBIBOABI 10 Pe3yJIbTaTaM HCCIEI0BaHMS,

coOmogark IpaBujia O€30IacHOr0 TpyAa IpU MPOBEAECHUU MCCIEIOBAHUNH B paMKax
yu4eOHOro  HKCIEPUMEHTa, Y4eOHO-HCCIEeNOBaTeIbCKOM W IPOEKTHOM  JIEATENBHOCTH  C
HCIOJIb30BaHHEM U3MEPUTENILHBIX YCTPOUCTB U J1a00PaTOpHOro 000pyA0BaHUS;

pemaTh pacy€THbIE 3a/1a4M C SIBHO 33/laHHON (pU3MUYECKON MOJENbIO, UCIOJIb3Ys (PU3HUYEecKHe
3aKOHBl W MPHUHLUIBI, Ha OCHOBE aHAJIM3a YCIOBUS 3a/Jaud BbIOMpPATh (PU3HUECKYIO MOJIEIb,
BBIIENATh (U3MYECKHE BENMYMHBI U (HOpMyJbl, HeoOXonumble A €€ pEeLIeHHs, I[POBOAUTH
pacy€Thbl ¥ OLIEHUBATh PEATBHOCTD MOJYYEHHOTO 3HAaYEeHUs (PU3NUECKON BETHUYMHBI;

pelaTh KaueCTBEHHbIC 3a/lauM: BBICTpAUBaTh JIOTMUYECKH HENPOTUBOPEUUBYIO LIEMOUYKY
paccyXIeHul ¢ OMopoil Ha N3ydeHHbIE 3aKOHbI, 3aKOHOMEPHOCTH U (pU3HUYECKHE SBJICHUS;

UCIOJb30BaTh MPU PEIIeHHH Y4eOHBIX 3a7ay COBPEMEHHbIE WH(OPMAIMOHHBIE TEXHOJIOTUU
JUIL  TIOMCKa, CTPYKTYpUPOBaHHUS, WHTEpHpETallMd M NpeACTaBiIeHHUs Y4eOHOW M HaydHO-
NOMYJIAPHON MH(OPMAINHY, TTOJTYYCHHON U3 Pa3InYHbIX UCTOYHUKOB, KPUTHUECKU aHAIU 3UPOBATh
MOJIy4aeMyro MH(POpMaInIo;



OOBSICHATH MPUHLHUIIBI ACHCTBUS MAIIWH, TPUOOPOB M TEXHHUUYECKUX YCTPOMCTB, paszinyaTh
yCJIOBHA MX O€30MaCHOTO HMCHOJIb30BAHUS B TOBCETHEBHOMN KU3HU;

MPUBOANTH TPHUMEPHI BKJIAZA POCCUHCKUX M 3apyOEXHBIX YUYEHBIX-(H3UKOB B DPa3BUTHE
HayKH, B 00bSICHEHHE IPOLIECCOB OKPY)KAIOLIETO MUPA, B Pa3BUTHE TEXHUKU M TEXHOJIOTHIA;

UCIOJIb30BATh TEOPETHUECKUE 3HAHUS M0 (PU3HMKE B NOBCEAHEBHOM XKM3HU IJISI 00ECIICUeHUS
0€301MacHOCTH TIpU OOpalIeHUH C MPHOOpaMH M TEXHWYECKUMHU YCTPOMCTBAMH, UIS COXpPAHECHHUS
3JI0POBBS ¥ COOITIOZICHUS] HOPM SKOJIOTHYECKOTO MOBEJICHHS B OKPYXKAIOIIEH Cpee;

paboTaTh B IpYIIE C BBINOJIHEHUEM PA3IMYHBIX COLMAIBHBIX poJieH, MIaHUpPOBaTh padoTy
IPYNIbl, PAaLMOHAIBHO pACHpENeisaTh OOf3aHHOCTM M  IUJIAHUPOBaTh  JAEATEIBHOCTH B
HECTaHJAPTHBIX CUTYalUsAX, aJ€KBAaTHO OLICHMBATh BKJIAJ Ka)XJOr0 M3 YYaCTHUKOB TpYIIbl B
pelIeHrne paccMaTpUBAEMOM MTPOOIIEMBI.

COJIEP)KAHUE YYEFHOI'O ITPEIMETA «®HW3UKA» (BA3OBBIIl YPOBEHD)

10 KJIACC
Pa3nen 1. ®u3nka u MeToAbI HAYYHOT' O NIO3HAHUS

®usnka — Hayka o npupoje. Haydunsle MeTOpl MO3HAHUS OKpYykatouero mupa. Pois
9KCIEPUMEHTA U TEOPUHU B IIPOLIECCE MO3HAHUS TPUPObL. DKCIIEPUMEHT B (PU3HKE.

MonenupoBanue (pu3nuecKux siBieHUH U npoueccoB. Hayunsie runotessl. dusnueckue
3aKOHBI ¥ TEOPUH. ['paHUIIbI TPUMEHUMOCTH (PU3HYECKUX 3aKOHOB. [IpUHIIUIT COOTBETCTBUSL.

Ponp u mecto Qu3uku B GOpMUPOBAHHWU COBPEMEHHOW HayyHOW KapTHHbBI MHpa, B
MIPAKTUYECKON JIEATEIbHOCTH JHOJEH.

Jlemoncmpayuu

Amnanorossle U HU(PPOBBIE U3MEPUTEIBHBIE TPUOOPHI, KOMIIBIOTEPHBIE JATYUKH.

Paznen 2. Mexanuka

Tema 1. Kunemamuxka

Mexannyeckoe aBrmkeHHE. OTHOCUTEIILHOCTh MEXaHUYECKOTO ABMKEeHNA. Cuctema oTcuéra.
Tpaektopusi.

Ilepememienue, ckopocTh (CpeaHssi CKOPOCTb, MIHOBEHHAs CKOPOCTb) M YCKOPEHHE
MaTEpPHAIBHOM TOYKH, MX NPOEKLIUU HA OCH CUCTEMBbl KoopauHaT. CIIOKEHUE IEPEMEILNECHUN U
CIIOKEHHE CKOPOCTEM.

PaBHOMEpHOE M PpaBHOYCKOPEHHOE IpsIMOJIMHEHHOe JBWKeHue. ['paduku 3aBUCUMOCTH
KOOpPJUHAT, CKOPOCTH, YCKOPEHHUSI, IIyTH U IIEPEMEIICHHS MaTEpUAIbHON TOUKH OT BPEMEHH.

CBoboaHoe najieHue. Y CKOpeHHe CBOOOJHOTO MaICHHUS.

Kpuonuzelinoe nBwxeHue. J[BIyKeHNE MaTEPUAIbHON TOUYKH 10 OKPYKHOCTH C IIOCTOSIHHOM
10 MOJYJIIO CKOPOCTBIO. YTJIOBasi CKOPOCTh, JIMHEHHast ckopocTh. Ilepuon u yacrota oOpaleHus.
LleHTpOoCTpEMUTENBHOE YCKOPEHHUE.

Texuuueckue YCTpOﬁCTBa N IPAKTUYCCKOC IIPUMCHCHUC: CIIMAOMCTP, ABHIKCHHC CHApPsAIOO0B,
OCITHBIC 1 peMéHHLIe nepecaaydm.

Jlemoncmpayuu

Moenps cucTeMbl OTCUETA, WILTIOCTPALIUSA KHHEMATUYECKUX XAPAKTEPUCTUK IBHKEHUS.
[IpeoOpazoBanHue IBUKEHHUM C UCTIOTH30BAHMEM IIPOCTHIX MEXaHHU3MOB.

[Tanenue Ten B BO3AYyXE U B pa3peKEHHOM IIPOCTPAHCTBE.

Habmonenue neuxenus Tena, OpOIIeHHOTO MO YIIIOM K TOPU30HTY U TOPU30HTATBHO.
N3mepenue yckopeHHus cBOOOTHOTO TaICHUS.

Hanpasnenne ckopocTu Mpu ABUKEHHUU 110 OKPYKHOCTH.



Tema 2. lunamuxa

[Ipunnun otHOcuTenbHOCTH ["anuies. IlepBbiil 3akoH HproTona. MIHEpLManbHbIe CUCTEMBI
OTCYETA.

Macca Ttena. Cuna. Ilpunmun cynepno3unuu cuil. Bropoit 3akon Hbprorona mmst
MaTepUaIbHOM TOUKU. Tpetnii 3akoH HproTOHA 1711 MaTEpUAIbHBIX TOYEK.

3akoH BceMHpHOro TsaroreHus. Cuna tsokectu. [lepBas kocMuyeckasi CKOPOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec tena.

Tpenue. Bunsl Tpenus (mokosi, CkoiamkeHus, kauenus). Cuna tpenusi. Cyxoe tpenue. Cuna
TPEHUs CKOJbXEHUs U cwia TpeHus nokos. Koadduument tpenus. Cuna CONMPOTUBICHUS MpHU
JBKEHUH TeJa B KUIKOCTH WU rase.

[locrynarenbHO€ M BpalaTeIbHOE JABWKEHHE A0COIIOTHO TBEPIOTO TeEa.

MOMEHT CHJIBI OTHOCUTENBHO OCH BpaileHus. 1lnedo cuibl. YcinoBus paBHOBeCHS TBEPAOTO
Tena.

TexHuueckne yCTpOWCTBA M MPAKTHUYECKOE MPUMEHEHHE: TOAIIUIHUKYN, JBIKCHHE
HCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBrieHne nHepLUH.

CpaBHeHME Macc B3aUMOJEHCTBYIOIIMX TeJl.

Bropoii 3akon HeroToHa.

N3mepenue cu.

CrnoxeHue cuL

3aBUCHUMOCTb CUJIBI YIIPYTOCTH OT AepopMaliuu.

HeBecomocTts. Bec Tena nmpu yCKOpEeHHOM MOIBEME U MMAICHUH.

CpaBHEHME CHJI TPEHHUS TIOKOS, KAUeHUS U CKOJIb)KECHUS.

VYcnoBust paBHOBeCHUs TBEPAOTO Tesna. Buabl paBHOBECHS.

Tema 3. 3axonvl coxpaneHus 6 mexanuke

Nmnynsc MaTepuanbHOM TOUKM (Tena), CUCTEMBbl MaTepHalbHBIX TO4YeK. MMImynbe cuiibl u
M3MEHEHHUE UMITYJIbCA TeJla. 3aKOH COXPaHEHUsl UMIyJIbca. PeakTUBHOE ABUKEHUE.

PaboTa cripl. MOIIIHOCTE CHIIBL.

Kunerndeckas sHEprus MarepuaibHOM TOUKH. Teopema 00 M3MEHEHHWH KHHETHYECKOM
SHEPrUH.

[ToTenmmaneHas sHeprus. [loreHuuanbHass 3Heprus ynpyro aehOopMHUPOBAHHOMN MPYKUHBI.
[ToTennmanpHas 3HEepPrus Tesa BOIM3U MOBEPXHOCTH 3EMIIH.

[loTeHnmanpHbple ¥ HEMOTEHIMATbHbIE CHIIBL. CBsI3b pabOThl HEMOTEHIMAIBHBIX CHII C
M3MEHEHUEM MEXAHUYECKOW SHEPIrUr CUCTEMBI TeJl. 3AaKOH COXpPaHEHHUSI MEXaHUYECKON SHEPrUu.

VYrpyrue u Heynpyrue CTOJIKHOBEHHUS.

TexHuueckre ycTpoMCTBa U IMPAKTUYECKOE MIPUMEHEHUE: BOJOMET, KONEP, NPYKUHHBIN
MHACTOJIET, IBUKECHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHHUS UMITYJIbCA.

PeakTuBHOE NBUXKEHUE.

[lepexon mOTeHIMATBHON SHEPTUN B KHHETUYECKYIO M 00OpaTHO.

Yuenuueckuii sxcnepumenm, nabopamopHuvle pabomsi

UccnenoBanue cBsizu pabOTHI CUITBI C U3MEHEHHEM MEXaHUYEeCKOU SHEPTUH Tella Ha IpUMepe
pacTsKEHUs PE3UHOBOTO KIyTa.

Pazgen 3. Mouieky/isipHast pu3MKa 1 TEPMOANHAMHUKA

Tema 1. Ocnoebt MONEKYNAPHO-KUHEMUYECKOU meopuu

OcCHOBHBIE TOJIOKEHUS MOJEKYISIPHO-KUHETUYECKOW TEOPUU M HUX OMBITHOE 0OOCHOBAHHE.
Bbpoynosckoe nemxenue. uddysus. Xapakrep IBMKEHUS W B3aUMOJCHCTBHUS YaCTHUI] BEIIECTBA.
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Mopnenu cTpOeHUs ra30B, JKUIKOCTEH U TBEPIBIX TeN M OOBICHEHUE CBOMCTB BEIIECTBA HA OCHOBE
aTuX Mojeneil. Macca u pazmepsl Mosiekya. KonmuuectBo BemectBa. [locrosinnas ABoraspo.

TennoBoe paBHoBecue. Temneparypa u e€ nusmepenue. lllkana remneparyp Llenbcus.

Mopnens uaeanpHoro rasa. OCHOBHOE YpaBHEHHE MOJIEKYJIIPHO-KMHETHUUECKONH TEOpUU
UJeabHOTO ra3a. AOCOJIIOTHAs TeMIlepaTypa Kak Mepa CcpeiHed KUHETUUECKON 3HEPTUH TEIJIOBOTO
nBrkeHus dactun rasa. Ilkana Ttemneparyp KenbBuna. ['a3oBele 3akOHBI.  YpaBHEHHE
MenneneeBa—Knaneiipona. 3axkon [lanpTona. M3omporiecchl B MACATBHOM ra3e € IMOCTOSHHBIM
KOJIMYECTBOM BeliecTBa. | paduyeckoe mpeAcTaBICHHWE H3OMPOLECCOB: HM30TEpPMa, H30X0pa,
n3obapa.

TexHuueckue yCTpOMCTBa U MPAKTHUYECKOE MPUMEHEHUE: TEPMOMETP, OapomMeTp.

Jlemoncmpayuu

OneIThl, JOKa3bIBAIOIIME JIUCKPETHOE CTPOECHHME BewlecTBa, (oTorpapuu  MOJEKYI
OPraHNYEeCKUX COCTMHEHUN.

OnbITel IO TUPPY3UHN )KUJIKOCTEN U Ta30B.

Mogenb OpOyHOBCKOTO JIBUXKEHHS.

Monens onbita llITepna.

OnbIThL, JOKa3bIBAIOIINE CYIIECTBOBAHUE MEXMOJIEKYISIPHOTO B3aUMOJCHCTBUS.

Monenb, WUTIOCTpUpPYIOLIAs IPUPOY JaBJICHUs ra3a Ha CTEHKU COCYa.

OnBIThI, HJUTIOCTPUPYIOLINE YpaBHEHHE COCTOSIHUS UCAIbHOTO Ia3a, U30MPOLIECCHI.

Yuenuueckuii sxcnepumenm, nabopamophule pabomuol

HccnenoBanue 3aBUCUMOCTH MEX Y MTapaMeTpaMU COCTOSHUS pa3peKeHHOTro Tasa.

Tema 2. Ocrosbl mepmoouHamMuKu

TepmonnHaMmuueckass cucreMa. BHYTpeHHss SHeEprus TEPMOJUHAMUYECKOM CHCTEMBI H
criocoObl €€ m3MeHeHus. KommdecTBo TemnoTel W paboTa. BHyTpeHHss 3HEprust oJHOATOMHOTO
nJeanbHOTO ra3a. Buapl Temonepenayu: TEIJIONPOBOAHOCTh, KOHBEKILHNS, W3JIy4CHHE. Y IeIbHAs
TEIIOEMKOCTh BellecTBa. KoamuecTBO TEmIOThI IpH TeIIonepeaaye.

[Tonsatue 06 aguabatHoM miporiecce. [lepBbIii 3akoH TepMoaMHAMUKH. [IpuMeHeHHe mepBOTO
3aKOHa TepMOJIMHAMUKH K u3ompoueccam. ['paduyeckas unreprnperanus paboThsl rasa.

Brtopoii 3akon Tepmoanaamukid. HeoOpaTUMOCTh IPOIIECCOB B MPUPO/IE.

Tennossie MamuHbl. [IpuHIUIIBI 1EeHCTBHUS TEIUIOBBIX MamuH. [IpeoOpa3oBaHusi SHEPrUU B
TEIUIOBbIX MamuHax. KoadduuueHt nonae3noro aeicTBus terioBoil mammuHbl. [{ukn KapHo u ero
KO3 (GUIMEHT MOJIE3HOTO JeUCTBUA. DKOJIOTHUECKUE MPOOIEMbI TEIJIOIHEPT € TUKH.

TexHuueckre ycTpolcTBa U MPAKTUYECKOE MPUMEHEHHE: IBUTaTelb BHYTPEHHETO CrOpaHus,
OBITOBO XOJIOAWIILHUK, KOHIUITUOHED.

Jlemoncmpayuu

W3meHeHne BHYTpeHHEN SHEPruu Tella MPH COBEPILIEHUU PabOThI: BBUIET MPOOKU U3 OyTHUIKH
MoJ JIEHCTBHEM CXKaTOro BO3/AyXa, HarpeBaHue 3(upa B JaTYHHOU TpyOke mNyTéM TpeHHs
(BUIICOAEMOHCTpALTHSA).

W3menenue BHyTpeHHEH sHEpruu (TeMIepaTypbl) Tea Mpu Terionepeaaye.

OnbIT 10 a1MabaTHOMY PACHIMPEHUIO BO3/1yXa (OTBIT C BO3AYIIHBIM OTHUBOM).

Monenu mapoBoii TypOUHBI, ABUTaTENsl BHYTPEHHETO CTOPaHUsl, PEaKTUBHOTO JIBUTATEJIS.

Tema 3. Acpecamnsle cocmoanusa eeuecmea. Pazosvie nepexoovt

[TapoobOpazoBanue u koHaeHcanus. VMcmapenue u kunenune. AGCOMIOTHAS U OTHOCUTEIbHAS
BIIQXXKHOCTh BO3/1yxa. HachllmeHHbIM map. YjaenpHas TemioTa MmapooOpa3oBaHUs. 3aBHUCHMOCTh
TeMIEepaTypbl KUIEHUS OT JaBJICHUSI.

TBépnoe Temo. Kpucramnuyeckue u amopHbie Tena. AHM30TPONUS CBOWCTB KPHCTAIIOB.
Kunkue xpuctamnsl. CoBpeMeHHble MaTepuaibl. llnaBienwe u KpucTalmu3anus. Y JeiabHas
TeruioTa riaBneHus. Cyonumanus.

YpaBHEHHE TEIIOBOTO OasiaHca.
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TexHuueckre yCTpPOMCTBA M TNPAKTUYECKOE NPUMEHEHHUE: TUTPOMETP U TICUXPOMETD,
KaJIOPUMETP, TEXHOJIOTHH MOJIYYCHHS] COBPEMEHHBIX MaTEepHUaJIOB, B TOM YKCJIE HAHOMATEPUAJIOB, U
HAaHOTEXHOJIOTHUH.

Jlemoncmpayuu

CBoiicTBa HACBIILIEHHBIX MTAPOB.

Kunenue npu noHM>KEHHOM JIaBJICHUU.

CriocoObI M3MEPEHMS BIIAYKHOCTH.

HaGnronenune HarpeBanusi 1 miiaBjaeHUs KPUCTAUIMYECKOTO BEIECTBA.

JleMmoHCTpaIys KpUCTaIoB.

Paznen 4. DunekTpoanHamMuKa

Tema 1. Inekmpocmamuka

DnekTpu3anus TeJl. DNeKTpUuueckuid 3apsj. JlBa Bua sJIeKTpUIecKux 3apsaoB. [IpoBoaHuky,
JURJICKTPUKU U TIOTYITPOBOTHUKHU. 3aKOH COXPAHEHUSI AJIEKTPUUECKOTO 3apsija.

B3aumoneiictue 3apsinoB. 3akoH Kynona. TodeuHbIit aeKTpUUeCKHil 3apsl. DIEKTPUUECKOE
nosie. Hanpsok€HHOCTH 3JIeKTpUuecKoro mojist. [IpuHIUN Cyneprno3uiuu SJIEKTPUUYSCKUX TOJIEH.
Jluauu HaNPsHKEHHOCTH AJIEKTPUUECKOTO TIOJIS.

Pabota cun snexrpocraruueckoro mnosis. [lorenmman. Paznocts notennuanos. [IpoBoanuku
Y IURJICKTPHUKHU B AJIEKTPOCTATUUECKOM ToJie. J(ManeKTpruieckast mpoOHUIIaeMOCTb.

OnekTpoéMKocTh. KonaeHcaTop. OJIEKTPOEMKOCTh IIIOCKOTO KOHJEHCATopa. JHEprus
3apsOKEHHOTO KOHJIEHCATOPA.

TexHuueckne yCTpONCTBA W TPAKTUUYECKOE MPUMEHEHHE: DJIEKTPOCKOI, JIIEKTPOMETD,
AMEKTPOCTATUUECKAsT 3allUTa, 3a3eMJICHHE OJJIEKTPONPUOOPOB, KOHACHCATOP, KOMUPOBAIBHBIN
anmapar, CTpyHHBIN IPUHTED.

Jlemoncmpayuu

YCTpolCTBO M IPUHIIUI ICUCTBUS JIEKTPOMETPA.

B3anmopelicTBre Ha’IEKTPU30BAHHBIX TEJI.

DIEKTpUYECKOE MOJIE 3aPSKEHHBIX TENl.

[IpoBOIHUKH B 3IEKTPOCTATHUECKOM IIOJIE.

DJIEKTpOCTaTUYECKAs 3alluTa.

JIMDIIEKTPUKY B AIEKTPOCTATUYECKOM TOJIE.

3aBUCUMOCTb 3JIEKTPOEMKOCTH IIJIOCKOTO KOHIEHCATOpa OT IUIOMIAJAM IUIACTHH, PACCTOSHUS
MEK/ly HUMH U TU3JIEKTPUUECKON TPOHUIIAEMOCTH.

OHeprus 3apsHKEHHOr0 KOHAEHCAaTopa.

Yuenuueckuii sxcnepumenm, n1abopamopHule pabomuol

N3mepenue 3neKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannstii Inekmpuueckuit mok. Toku 6 paznuunslx cpeoax

DNEKTPUYECKUM TOK. YCIIOBHUSI CYHIECTBOBAHMS JIIEKTPUUECKOrO TOKa. VICTOYHMKHM TOKA.
Cuna Toka. IlocTosHHBIN TOK.

Hanpsixkenue. 3akon Oma 1715 yyacTka Lenu.

DIEeKTpUYECKOEe CONPOTUBIICHHE. Y IeJIbHOE CONpPOTUBIEHUE BemecTBa. llocnenoBarensHoe,
napajuieJIbHOE, CMEIIAHHOE COEIMHEHHE IPOBOJHUKOB.

PaGora snextpuueckoro toka. 3akoH J[xoyns—Jlena. MOIIHOCTh IEKTPUYECKOTO TOKA.

DNEeKTpOABMKYILAsl CUJla U BHYTPEHHEE CONPOTHUBIICHHE MCTOYHUKA ToKa. 3akoH Oma Juist
TMIOJIHOM (3aMKHYTO#) anekTpudeckoit 1ienu. KopoTkoe 3amblkaHue.

DNEeKTpOHHAs MTPOBOAUMOCTb TBEPABIX METAIIOB. 3aBUCUMOCTh COMPOTUBIICHUSI METAJUIOB OT
Temmneparypbl. CBepXIpOBOAUMOCTb.

DNEeKTPUYECKHUM TOK B Bakyyme. CBOMCTBA AEKTPOHHBIX ITYy4KOB.

[MonynpoBoanuku. CoOCTBeHHAs U MPUMECHAs! TPOBOAUMOCTH MOJYIIPOBOAHUKOB. CBOICTBA
p—n-niepexona. [ToxynmpoBoAHUKOBBIE TPUOOPHI.
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DOnexTpuuecKuii TOK B pacTBOpax M paciulaBax IEKTPOJIMUTOB. DIIEKTPOJUTHUECKAs
JUCCOITHAIMS. DIIEKTPOIIH3.

OnexTpuueckuil TOK B razax. CaMOCTOSTENbHBII U HECAMOCTOSITENbHBIN pa3psan. MosaHus.
[Ina3zma.

TexHuueckue ycTpoiiCTBa M NPAKTHUUECKOE NMPUMEHEHME: aMIIEPMETpP, BOJBTMETP, PEOCTar,
UCTOYHMKH TOKa, JJIEKTpOHArpeBaTeNbHbIE MPUOOPBI, AJIEKTPOOCBETUTENbHBIE  MPHOOPHI,
TEPMOMETP  CONpPOTHUBJIEHMS,  BaKyyMHbId  AMOJ,  TEPMHUCTOpPbl M  (POTOPE3UCTOPHI,
MIOJIYIIPOBOIHUKOBBIH IO/, TajlbBaHHKA.

Jlemoncmpayuu

W3mepenue cuiibl TOKa U HaPs>KEHUSI.

3aBUCUMOCTh CONPOTUBJIECHHS] LWIMHAPUYECKUX MPOBOJAHMKOB OT JUIMHBI, IUIOIIAAN
MIONEPEYHOI0 CEYEHUS U MaTepHara.

CMeniaHHO€ COeTMHEHUE TPOBOJHUKOB.

[IpsiMmoe n3mepenue 3eKTpoABMKYIIEN cuibl. KOpoTkoe 3aMbIkaHNe ralbBAHMYECKOTO
3JIEMEHTA U OIIEHKA BHYTPEHHETO COMPOTHUBIICHUS.

3aBUCUMOCTb COIIPOTUBIICHUS METAJIOB OT TEMIIEPATYPHI.

[IpoBOIMMOCTB AJIEKTPOJIUTOB.

HckpoBoil pa3ps 1 IpOBOAUMOCTb BO3LyXa.

OAHOCTOPOHHSIS TPOBOIUMOCTD JTUO/IA.

MexnpeameTHblie CBSI3U

N3yduenne kypca ¢usukn Oa3oBoro ypoBHsS B 10 kiacce ocCymiecTBISIETCS € y4E€TOM
CoJIepKaTeIbHBIX MEXIPEAMETHBIX CBSA3EH ¢ KypcaMH MaTeMaTHKH, OMOJIOTUH, XUMHH, reorpapuu
Y T€XHOJIOTHH.

Meoicnpeomemnovle nouwsmusi, CBA3aHHbIE C HM3y4YEHHEM METOJOB HAY4YHOTO TIO3HAHUS:
SBJICHUE, HAy4YHBIM (akT, TUroTe3a, ¢u3NUeckas BeJIWYMHA, 3aKOH, TEOpHs, HaOIIOJICHHE,
9KCIIEPUMEHT, MOJEIMPOBAHNE, MOJIEb, U3MEPEHUE.

Mamemamuxa: pelleHne CUCTEeMbl ypaBHEHUH, JuHeNHas (QyHKIus, napadoia, runepboa,
uX rpa@uKd M CBONCTBA, TPUrOHOMETpHUECKHUE (YHKIMH: CHUHYC, KOCHHYC, TAHT€HC, KOTAHT'€HC,
OCHOBHO€ TPUTOHOMETPUYECKOE TOXKJECTBO, BEKTOPbl M HX NPOEKIMU HA OCH KOOPJAWHAT,
CJIO’KEHHE BEKTOPOB.

buonocusn: mMexanuueckoe IBWKEHHE B JXKHUBOHM mpupone, muddys3us, ocMoc, TEIIo0OMeH
KUBBIX OPraHM3MOB (BUJBI TEIJIONEpENayH, TEIUIOBOE PABHOBECHE), IJCKTPUUECKUE SIBICHUS B
YKUBOU MPUPOJIE.

Xumus: TUCKPETHOE CTPOECHHUE BEIIECTBA, CTPOCHHE aTOMOB M MOJIEKYJ, MOJIb BELIECTBA,
MOJISIpHAsl Macca, TEIJIOBbIE CBOMCTBA TBEPABIX TEI, )KUAKOCTEN U ra30B, IEKTPUUYECKUE CBOMCTBA
METAJUIOB, MIEKTPOJIUTHYECKAS JUCCOLMALINS, TAIbBAHUKA.

l'eoepagpus: BIaXKHOCTb BO3yXa, BETPbI, 0ApOMETp, TEPMOMETP.

Texnonoeus: npeoOpazoBaHue ABUKCHUN C HCIOJIB30BAHUEM MEXAaHHU3MOB, YUET TPEHUS B
TEXHHMKE, TOJAIIUIHUKY, HCIOJIb30BAHUE 3aKOHA COXpaHEHHs HMITyJbca B TEXHHUKE (pakera,
BOJIOMET U JIpyTue), IBUTATENh BHYTPEHHETO CrOpaHus, mapoBasi TypOrHa, ObITOBOM XOJOAUIBLHUK,
KOH/JIULIMOHEP, TEXHOJOTUH NOJIyYEHUsSI COBPEMEHHBIX MaTe€pUaloB, B TOM YKCII€ HAHOMAaTEPUAJIOB,
U HaHOTEXHOJIOTHH, OJJIEKTpOCTaTUYeCKas 3aluTa, 3a3eMJICHHE OSIEKTPONPUOOPOB, KCEPOKC,
CTpYHHBIH TPUHTEP, 3JIEKTPOHArpeBaTebHbIE NPUOOPHI, HIEKTPOOCBETHTEIbHbIE MPUOOPHI,
rajabBaHHUKa.
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11 KJIACC
Paznen 4. DunekTpoamHamMuka

Tema 3. Macnumnoe nose. D1eKMPOMAZHUMHAA UHOYKUUA

[ToctrostHHbIE MarHuThl. B3anmoaeCTBUE MOCTOSAHHBIX MarHuTOB. MarHutHoe mose. Bekrop
MAarHUTHOM UHAYKIMU. [I[puHIMI Cynepno3suiuy MarHuTHBIX 10JIeH. JIMHUM MarHUTHOW MHIYKIUH.
KapTuna nuHUI MarHuTHOM MHIAYKUMH OJIS TOCTOSTHHBIX MAarHUTOB.

MarnuTHoe moJjie TPOBOJHMKA ¢ TOKOM. KapTuHa NMHUN HHAYKIMM MarHUTHOTO IIOJIS
JUITMHHOTO TIPSIMOTO MPOBOJHHUKA U 3aMKHYTOTO KOJIBIIEBOTO MPOBOJIHMKA, KATYIIKH C TOKOM. OMbIT
Opcrena. BzaumopeiicTBre MpoBOJHUKOB C TOKOM.

Cuna AMmriepa, €€ MOIyJ b U HalpaBJICHUE.

Cuna Jlopenia, e€ Mmoaynb U HanpaBjieHue. JBMKeHNE 3apsyKEHHON YaCTHUIBI B OJTHOPOIHOM
MarHuTHOM noJie. PaboTa cuibl Jlopenta.

SIBneHue DIIEKTPOMArHUTHOM MHAYKIMHM. IIOTOK BekrOopa MarHMUTHOW HMHIYKLHH.
DNEeKTPOJBIKYIIAsT CUJla MHAYKIIMU. 3aKOH JIEKTpoMarHuTHoOM uuaykiuu dapanest.

BuxpeBoe nanekTpuueckoe Tosie. OJIEKTPOABWKYIIAs CHUJIAa WHIAYKIUU B TMPOBOJAHHUKE,
JBIDKYIIEMCSI TIOCTYMATEIbHO B OJTHOPOTHOM MAarHWTHOM TOJIE.

[IpaBuio Jlenna.

NHyKTUBHOCTD. SIBIIEHHE CAaMOUHIYKIIMHU. DJIEKTPOABIKYINAS CHUJIa CAMOWHTYKITHH.

DHeprusi MAarHUTHOTO TTOJIST KATYIIKH C TOKOM.

DJIEKTPOMArHuTHOE MOJIE.

TexHuueckne yCTpOWCTBA ¥ NPAKTUYECKOE MPUMEHEHHE: TIOCTOSHHBIE MAarHUTHI,
AIIEKTPOMArHUTHI, AJICKTPOBUTATEIb, YCKOPUTEIN AJIEMEHTAPHBIX YACTHUIl, UHTyKITMOHHAS TIeYb.

Jlemoncmpayuu

OnbIT Opcrena.

OTKJIOHEHME JIEKTPOHHOTO My4YKa MarHUTHBIM TOJIEM.

JIvHUYM UHAYKIIMX MarHUTHOTO TIOJISL.

B3anmopeiicTBre AByX NPOBOJIHUKOB C TOKOM.

Cuna Ammepa.

JevictBue cuibl JIopeH1la Ha HOHBI JIEKTPOJIUTA.

SIBrIeHME ANEKTPOMATHUTHON UHIYKIIUH.

[IpaBuno Jlenna.

3aBUCUMOCTD 3JIEKTPOJIBHXKYIIECH CHJIbI MHIYKIIUM OT CKOPOCTH M3MEHEHUSI MAarHUTHOTO
MOTOKa.

SIBrieHrE CaMOMHIYKIIUH.

Yuenuueckuii sxcnepumenm, nabopamoprvie pabomoi

M3ydeHre MarHuTHOTO MOJISI KAaTYIIKH C TOKOM.

HccnenoBanue 1eicTBUS IOCTOSIHHOTO MarHUTa Ha paMKy C TOKOM.

HccnenoBanue siBI€HUS 3JIEKTPOMAarHUTHOM MHAYKLIHUH.

Pa3znea 5. Kosie0anus 1 BOJHBI

Tema 1. Mexanuueckue u 31eKmpoMazHumHble KOAe0aAHUs

KonebarenpHas cuctema. CBoOOgHBIE MeXaHWYecKHe KosieOaHus. [ apMoHHYecKue
konebanus. Ilepwon, wyactora, ammuutyna u  ¢asza kojebanuid. [IpyXHHHBIH MasTHUK.
MatemaTuueckuii MasTHUK. YpaBHEHUE TapMOHHUYECKUX KoseOaHuil. [IpeBpamienue sHepruu mpu
TapMOHUYECKHUX KOJICOaHMSIX.

Konebarenbubiit  koHTyp. CBOOOIHBIE DSIEKTPOMArHUTHBIE KOJNEOaHUWS B HACATHHOM
KojebaTenbHOM KOHType. AHAJIOTHUS MEXAy MEXaHHWUYeCKUMHU M DIIEKTPOMArHUTHBIMU
konebanusmMu. Popmyna TomcoHa. 3aKOH COXpaHEHUS SHEPTrUU B HJICATBHOM KoJeOaTeTbHOM
KOHTYpE.

[IpencraBienne o 3aTyxaromuXx KojeOaHUsAX. BBIHYXICHHbIE MEXaHHUYECKHE KoJeOaHus.
Pe3onanc. BeiHyKIeHHbBIE 2JIEKTPOMAarHUTHEBIE KOJIeOaHUsI.
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Ilepemennbiii Tok. CuHycOMIaIbHBIA INEpEMEHHbIH TOK. MOIIHOCTh NMEPEMEHHOIO TOKA.
AMIUIMTYIHOE U JEMCTBYIOLIEE 3HAYEHHUE CUJIbI TOKA U HAIIPSDKEHMUSL.

Tpancdopmarop. IlpouwsBoacTBo, mepenaya W THOTpEeOJIEHUE DSICKTPUYECKON DSHEPrum.
OKOJIOTUYECKME PHUCKM IIpU  IPOU3BOJCTBE 3NNEKTpoldHepruu. KyiapTypa HCIIONb30BaHUS
JIEKTPO3HEPTUH B IIOBCEIHEBHOM KHU3HU.

TexHuueckue yCTpOHUCTBa U IPAKTUYECKOE IIPUMEHEHHUE: NIEKTPUIECKUN 3BOHOK, FEHEPaTop
[IEPEMEHHOT0 TOKa, JIMHUU 3JIEKTpoIepeiay.

Jlemoncmpayuu

HccnenoBanue napameTpoB KoJieOaTeIbHOM CUCTEMBI (MPYKUHHBIA WM MaTeMaTUYECKUI
MasITHUK).

HaGnronenue 3aryxarommx kojie0aHuM.

HccnenoBanue cBOMCTB BbIHYX/IEHHBIX KOJI€OaHUH.

Ha6nronenue pesonanca.

CB00OOIHBIE AIIEKTPOMArHUTHbIE KOJIEOaHUSI.

OcmwnorpaMmsl — (3aBUCUMOCTM  CHJIBI  TOKa W HalpsDKEHWsT OT  BPEMEHM) s
AIIEKTPOMArHUTHBIX KOJIEOaHUM.

Pe3onanc mpu mocneoBaTeIbHOM COEIMHEHUU pPE3UCTOpa, KaTYIIKH HHJIYKTUBHOCTH H
KOHJIEHCATopa.

Monenb AMHUU 3IIEKTpOIIepeIadH.

Yuenuueckuii sxcnepumenm, nabopamopHule pabomuwl

HccnenoBanue 3aBUCHMOCTH MEpPUOJIa MaJbIX KOJIeOaHWM Tpy3a Ha HUTU OT JJIMHBI HUTU U
Macchl rpysa.

Tema 2. Mexanuueckue u 31eKmMpoMazZHUNHbLE 60JIHbL

MexaHnnyeckue BOJIHBI, ycloBusi pacnpoctpaneHus. [lepuon. CkopocTs pacrpocTpaHeHUs U
JuinHa BoJiHbL. [lomepeunsie u mpoaosiabHbIe BoJHBL. MHTepdepennns u nudpakius MexaHHueCKuxX
BOJIH.

3Byk. CkopocTh 3ByKa. | poMKoCTh 3ByKa. BricoTa Tona. TemOp 3ByKa.

ONEKTPOMAarHUTHbIE BOJIHBI. YCIIOBHUSI W3JIy4Y€HUs DSJIEKTPOMAarHUTHBIX BOJH. B3aumuas
opueHTtauus BekropoB E, B, V B anekTpomaruutHoi BosiHE. CBOMCTBA 3JE€KTPOMATHUTHBIX BOJIH:
OTpakeHWe,  MpejoMieHue,  mojspuzanus, audpakuusa,  uHTepdepenuus.  CkopocTh
3IEKTPOMAarHUTHBIX BOJIH.

[Ikana 3meKTpOMarHuTHBIX BOJH. [IprMeHeHue 371eKTpOMarHuTHBIX BOJIH B TEXHUKE U OBITY.

[IpuHUHMIIBI paguoCBs3H U TeJIeBUACHU. Paaronokanusi.

DIIEKTPOMAarHUTHOE 3arpsiI3HEHUE OKPYKAIOIIEH CpeJIbl.

TexHuueckne yCTpONCTBA W NPAKTUYECKOE NPUMEHEHHUE: MY3bIKaJIbHbIE HWHCTPYMEHTHI,
YIbTPa3BYKOBasl UMAarHOCTMKAa B TEXHUKE W MEAUIMHE, pajaap, paguoNpUEMHHK, TEJIEBU30D,
anTeHHa, Tenedon, CBY-meus.

Jlemoncmpayuu

OO6pazoBaHue U pacpOCTPAHEHUE TIONIEPEUHBIX U MPOJIOJIbHBIX BOJH.

KoneoGmomeecs: Teno Kak KCTOYHUK 3BYKa.

Habmronenue oTpaxkeHus U IpeaoMIIeHUS MEXaHUYEeCKUX BOJIH.

Habmonenue unrepdepeniinu u qudpakiui MEXaHUYECKUX BOJH.

3BYKOBOH PE30HAHC.

HaGnronenue cBA31 rpOMKOCTH 3ByKa U BBICOTHI TOHA C aMIUTUTYI0H M 4acTOTOM KoseGaHUH.

HccnenoBanue CBONCTB 3JIEKTPOMArHUTHBIX BOJIH: OTPaXEHHE, IPEIOMIIEHNE, OJIIpU3aLus,
mudpaxius, “HTephepeHIus.

Tema 3. Onmuxa

I'eomerpuueckas ontuka. [IpsmonuHeiiHOE pacpocTpaHEHHE CBETa B OJHOPOJHOM Cpele.
JIyu cBera. ToueuyHbIil HCTOYHHUK CBETA.
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Otpaxenue cBera. 3akoHbl OTpaxeHus cBera. IlocTpoeHune u300pakeHUNl B IIOCKOM
3epKaje.

[Ipenomnenue cBera. 3akoHBI MIpeOMIIEHUs cBETAa. AOCOJIIOTHBIN MOKa3aTelb IPEIOMIICHMUSL.
ITonHoe BHyTpeHHee oTpaxeHue. [IpenenbHblil yroa noJIHOro BHYTPEHHETO OTPayKEHUSI.

Hucnepcus ceera. CiioxkHbIi cocTaB Oenoro ceera. L{ser.

Cobuparomue u pacceuBaromue JuH3bl. ToHKast muH3a. DOKYCHOE PACCTOSHUE M ONTHYECKAs
cwia TOHKOM nuH3bL IlocTpoeHune wu300pakeHUIl B COOMpAIOUIMX U PACCEMBAIOIIMX JIMH3aX.
@opMyiia TOHKOM JIMH3BL. Y BEINYEHHUE, JABAEMOE JIMH30M.

[Ipenensl NpUMEHUMOCTH TEOMETPUUYECKON ONITHKHU.

Bonnosas ontuka. Unrepdepenius cera. KorepeHTHbIE MICTOUYHUKH. Y CIIOBUSI HAOIMIOACHUS
MaKCHMYMOB ¥ MUHUMYMOB B WHTEP()EPEHIIMOHHON KapTHHE OT JBYX CHH(A3HBIX KOTCPEHTHBIX
HMCTOYHHUKOB.

Hudpakuus ceera. AudpakunonHas pemérka. Y ciaoBue HaOMIOEHHS TJIaBHBIX MAKCUMYMOB
MIPH TTAJICHUH MOHOXPOMATHYECKOTO CBETA Ha TU(MPAKIIMOHHYIO PEIIETKY.

[Tonspuzanus ceera.

TexHuueckre yCTpOWCTBA M TPAKTUYECKOE TPHUMEHEHHWE: OYKH, Jymna, (oroamnmapar,
MPOEKIIMOHHBIN armapaT, MUKPOCKOTI, TEJIECKON, BOJOKOHHAs ONTHKA, TU(PaKIIMOHHAS PEmIETKa,
MOJISIPOU .

Jlemoncmpayuu

[IpsimonuHetHOE pacnpocTpaHeHue, OTpaKeHHe M IperomieHue cBera. Onruyeckue
puOOPHI.

[TonHoe BHyTpeHHEe oTpaxeHue. MoJienb CBETOBOIA.

HccnenoBanue cBOMCTB N300pa)KeHU B IMH3AX.

Moienn MUKpPOCKOIIA, TEIECKOIIA.

Ha6mronenue natepdepeHIinm cBera.

Ha6nronenue audpakinuu cBera.

HaGnronenue aucnepcun cBeTa.

[Tonyuenue cnekTpa ¢ HOMOIIbIO MTPU3MBIL.

[Tonydenwue crekTpa ¢ TOMOIIBIO AUPPAKITUOHHON PEIIETKH.

Habmronenue nonsipu3anuu cBeTa.

Yuenuueckuii sxcnepumenm, n1abopamopHule pabomuol

N3mepenue nokazarens MpeloMIICHUs CTEKIa.

HccnenoBanue cBOWCTB H300pakeHUH B JTMH3aX.

Habmonenue aucnepcuu cBera.

Pa3nen 6. OcHOBBI clIeNUAJILHOM TEOPHH OTHOCHTEIbHOCTH

I'panunel mpuMEHUMOCTH KJIaccuueckoi wmexaHuku. [locTynaTel croenuanbHOM TeopHH
OTHOCUTENIbHOCTH: HMHBAPUAHTHOCTh MOJIYJS CKOPOCTM CBeTa B  Bakyyme, MPHUHIIUII
OTHOCHUTEIIbHOCTH DUHIITEIHA.

OTHOCUTENBHOCTh OJTHOBPEMEHHOCTH. 3aMEIJICHUE BPEMEHU U COKPAILLEHUE JITUHBI.

DHeprusi ¥ UMILYJIbC PENSITUBUCTCKOW YaCTHULIBI.

CBs13b MacChl C S3HEPruen U UMITYJIbCOM PEJIATUBUCTCKOM YacCTHUIbl. DHEPIUs MOKOSI.

Paznen 7. KBanroBasi puzuka

Tema 1. Inemenmul K6aHMOB0IU ONMUKU

®otonsl. ®opmyna Ilnanka cBs3u sHepruu (HOTOHA C €0 YACTOTOW. DHEPrus M HMITYIIbC
¢doToHa.

OtkpeiTe u uccnenoBanue ¢porodddexra. Onbitel A. I'. Ctonerosa. 3akoHsl poTodddeKTa.
VYpasnenue DitHiTelHa i poroaddexra. «KpacHas rpanuna» Gporoaddexra.

JNasnenue ceera. Onbitel [1. H. JIeOenena.

XHUMUYECKOE JAECHUCTBUE CBETA.
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Texnudeckne ycTpoiicTBa W MpaKTHYECKOe MpuMeHeHue: (GoTodnemMeHT, (HOTOAATUUK,
COJIHEYHast OaTrapesi, CBETOAMO.

Jlemoncmpayuu

®oT03PeKT Ha YCTAHOBKE C IIMHKOBOM IJIACTHHOM.

HccnenoBanue 3akoHOB BHENTHero (hortoaddekra.

Ceeroauo.

Conneunast Oatapesl.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmbiTel Pesepdopna mo paccesHuro o -wactunl. [lmanerapHas
Mozens aroma. Iloctynatel bopa. M3nydyenue u mormoiieHue (GOTOHOB MpU MEpPEXOAe aToMa C
OJIHOTO YPOBHSI SHEPruu Ha Apyroil. Bunel cnektpoB. CrieKTp ypoBHEN SHEPTHH aTOMa BOJOPO/A.

BousHoBblie cBoiicTBa yactull. Bonnsl ne bpoitis. KoprnyckynsipHO-BOJIHOBOW yaan3M.

CroHTaHHOE U BEIHYXICHHOE U3ITydeHHE.

TexHuueckue yCTpOWCTBA M NPAKTUYECKOE INPHUMEHEHHWE: CIEKTPAJIbHBIA  aHaIMU3
(ciekTpockom), J1a3ep, KBAaHTOBBIM KOMITBIOTED.

Jlemoncmpayuu

Mogens omnbita Pezepdopra.

Omnpenenenre AIMHBI BOJIHBI JIa3epa.

HaGnronenune nuHedyaThIX CIEKTPOB U3TyUEHUSI.

Jlazep.

Tema 3. Amomnoe sopo

DKCHEPUMEHTHI, JOKA3BIBAIOIINE CIOKHOCTh CTpOeHUs siapa. OTKphITHE PaTHOaKTUBHOCTH.
OmnseiTel Pesepdopna mo ompeneneHno cocraBa paauoaKTUBHOrO u3nyudeHus. CBoiicTBa anbda-,
Oera-, raMMa-u3IydeHus. BiusiHue painoakTHBHOCTH Ha KUBBIE OPTaHU3MBI.

OTkpeITHE TPOTOHA M HeWTpoHa. HyknonHas monens siiapa [eiizendepra—liBanenko. 3apsina
sapa. MaccoBoe unciio sapa. M30Tormnsbl.

Anbda-pacnag. DJIEKTPOHHBIH M TO3UTPOHHBIM OeTa-pacrnan. [amMma-uzimydeHue. 3aKOH
PaaOaKTUBHOIO pacraja.

DHeprus CBsI3U HYKJIOHOB B sifpe. Snaepubie cunbl. JledekT macchl sipa.

Snepusie peakuuu. JleneHue u CUHTE3 SAEP.

SAnepubiii  peaktop. Tepmosimepubii cuHTe3. [IpoOiieMbl W TEPCIEKTUBHI  sIEPHOM
SHEPreTUKHU. DKOJIOTUYECKHUE aCIEKThI AEPHOU SHEPreTUKH.

DOneMeHTapHble YacTULbl. OTKPBITHE TO3UTPOHA.

Metonel  HaONMOIEHUS M PETUCTpPAllMM  DJIEMEHTapHBIX  YaCTHII.

OyHaaMeHTa bHbIe B3auMoieicTBusl. ETMHCTBO pu3nueckoit KapTHHBI MUpA.

TexHuueckne ycTpouCTBA U MPAKTUUECKOE PUMEHEHHUE: TI03UMETP, Kamepa BuibcoHa,
SIIEPHBIN peakTop, aToMHas 6bomMoa.

Jlemoncmpayuu

CuéTunK MOHU3UPYIOIIHNX YACTHII.

Pa3nes 8. DiieMeHTHI ACTPOHOMUHU U ACTPOPU3UKH

Otanbl pazBuTHs acTpoHOMUHM. [IpuKiiaHOe 1 MUPOBO33PEHUECKOE 3HAUEHUE aCTPOHOMUHU.

Bun 38é31H0r0 HebOa. Co3Be3nus, ipKue 3BE3/bI, TNIAHETHI, UX BUAUMOE JIBIKEHUE.

ConHeyHas cucrema.

Connue. Conneunas akTuBHOCTb. Mictounnk sHeprun CosiHIa U 3BE3/1. 3BE3/IbI, UX OCHOBHBIE
XapaKTepUCTUKU. JluarpaMma «CHEKTpalbHBIM KJIacC — CBETUMOCTBY». 3BE3Abl TJIABHOU
MOCJEI0BATEIbHOCTU.  3aBUCHUMOCTh ~ «Macca —  CBETHUMOCTb»  Jis  3BE3J  TJIaBHOM
MOCJEeI0BATENbHOCTH. BHyTpeHHee crpoeHue 3BE34. COBpEMEHHbIE MPEACTABICHHUS O
MPOUCXOKACHUM U 3BOroIMK COoNHIA U 3BE3/1. DTarbl )KU3HU 3BE3].

Mneunsiii [lyre — nama I'anaktuka. [lonoxxenune u aBmxenue Connna B 'anaktuke. Tumsl
rajakTuk. PaanoranakTtuku u kBazapbl. YUEpHBIE OBIPHI B S/Ipax rajaKkTHK.
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Bcenennas. Pacmupenue Bceenennoil. 3akon XaO6ma. Pasberanue ramaktuk. Teopus
Bonbiioro B3pbiBa. PenukroBoe usiyueHue.

Macmrabnas ctpykrypa BeenenHoit. MeraranakTuka.

Hepeménnpie mpo6IeMbl aCTPOHOMHUH.

Yuenuueckue nabarooenus

Habnronenust HEBOOPYKEHHBIM TJIa30M C UCTIOIB30BAHUEM KOMITBIOTEPHBIX PUIIOKEHUH JUIs
ONpE/ICNICHUs] TOJIOKEHUSI HEOECHbIX OOBEKTOB Ha KOHKPETHYIO JaTy: OCHOBHBIE CO3BE3]Us
CeBepHOro noiymapusi u sipkue 3BE3.bl.

Hab6nronenust B reneckon Jlynsl, minanet, Mieunoro Ilytu.

O06o0maroniee MNOBTOpeHUe

Ponb ¢u3uku 1 acTpOHOMHHM B SKOHOMHUYECKOH, TEXHOJIOTUIECKOM, COMATBHON U ATHYCCKOU
cdepax ESTETHHOCTH YeJIOBEKa, POJb U MECTO (M3UKH U aCTPOHOMHH B COBPEMEHHOW Hay4yHOU
KapTUHE MUpa, poib (U3NYeCKOW Teopun B (POPMHUPOBAHUU NPEACTABICHUNH O (QU3NUECKOU
KapTUHE MHUpa, MECTO (PU3UYECKON KapTUHBI MHUpa B OOIIEM psly COBPEMEHHBIX €CTECTBEHHO-
HAay4HBIX MPEJCTABICHUN O IPUPOAE.

MexnpeameTHble CBSI3H

N3yuenne kypca ¢usuku O6azoBoro ypoBHs B 11 kimacce ocyiiecTBisercss ¢ y4€Tom
COJIepKaTeIbHBIX MEXIPEAMETHBIX CBS3EH C KypcaMu MaTeMaTUKH, OMOJIOTUH, XUMHUH, Teorpapuu
Y T€XHOJIOTHH.

Meosicnpeomemnvle nousmusi, CBA3aHHbIE C HM3y4YEHHEM METOJOB HAY4YHOTO TIO3HAHUS:
sBJIEHWE, Hay4yHbId (akT, rumnoresa, (Qusnueckas BeIUYMHA, 3aKOH, Teopus, HaOIoAeHUE,
AKCIEPUMEHT, MOJIEIMPOBAHHIE, MOJIENb, U3MEPEHHE.

Mamemamuxa: pelleHHe CHCTEMbl ypaBHEHUH, TPUTOHOMETpUYECKHE (DYHKIUU: CHUHYC,
KOCHUHYC, TaHI€HC, KOTaHT€HC, OCHOBHOE TPHUTOHOMETPHYECKOE TOXKJIECTBO, BEKTOPbl U HX
IPOEKIUH HAa OCH KOOPJHMHAT, CIIO)KEHHE BEKTOPOB, IPOM3BOJHBIE AJIEMEHTAPHbIX (DYyHKIMA,
IIPU3HAKHU NTO00US TPEYTrOJbHUKOB, OIIpEe/ICHHE IUIOMAAN TNIOCKUX QUIYp U 00bEMa Tell.

Buonoeus: anekTpuueckue sIBICHUS B XKUBOW MPUPOAE, KOJeOaTeIbHbIE ABWKEHHS B KHUBOMN
IIPUPOJIE, ONTHUECKHUE SIBJICHHS B )KUBOM PUPOJIE, NEUCTBUE paAUallii Ha )KUBbIE OPraHU3MBI.

Xumus: CTpOEHHME AaTOMOB W MOJIEKYJd, KpUCTaJUIMYEeCKas CTPYKTypa TBEPIBIX Tel,
MeXaHU3MbI 00pa30BaHMsI KPUCTAINIMUECKON PEIIETKH, CIIEKTPAIbHbIN aHaIn3.

l'eocpaghus: MarHuTHbIE MOJIIOCA 3€MIIM, 3aJIe)KH MAarHUTHBIX pyJ, (OTOCHEMKA 3EMHOM
IIOBEPXHOCTH, IIPEACKA3aHNUE 3EMIICTPACEHHH.

Texnonoeusa: TMHUM 3JEKTpoIlepesiady, FeHepaTop NEpEeMEHHOI0 TOKa, 3JIEKTPOABMUIraTEllb,
UHAYKIMOHHAs Ie4b, pajap, paauoONpUEMHMK, TEJIEBU30p, AaHTeHHa, TenedoH, CBY-mneus,
IIPOEKLMOHHBIN aImapar, BOJIOKOHHAs ONTUKA, COJHEYHas Oarapes.

Pabouas mporpamMma ydeOHOrO mpeaMera (OpMHUpPYETCS ¢  yYETOM pabodell  IporpaMMbl

BOCIIUTAHHUSL.

Peanuzarust BocnuTaTeNnsHOTO MOTEHIMANIA YPOKOB MOXKET MPEAyCMaTPUBATh:

¢ MaKCHMalbHOE HCIIOJIb30BAHUE BOCIUTATENBHBIX BO3MOXHOCTEH COJAEp)KaHUA Y4eOHBIX
npeaMeToB s GOPMHUpPOBaHUS y OOYYAIOMIMXCA POCCUHUCKUX TPAJAULMOHHBIX JTYXOBHO-
HPABCTBEHHBIX U COIIMOKYJIBTYPHBIX IIEHHOCTEH, POCCHUICKOTO HCTOPHUYECKOIO CO3HAHUSA Ha
OCHOBE HCTOPUYECKOTO TMPOCBEUIEHHs; MOA00P COOTBETCTBYIOIIETO COJCPXKAHUS YPOKOB,
3aJlaHu#, BCIOMOTaTeIbHBIX MaTepUAIOB, TPOOIEMHBIX CUTYAINH I 00CYXKACHHIA,

e BKIIOYCHHE YUUTENSIMH B pabouue MporpaMMbl MO Y4eOHBIM MpeAMeTaM, Kypcam, MOAYIISM
LIEJIEBBIX OPUEHTUPOB PE3YJIbTATOB BOCHHUTAHMS, UX YYET B OINPEACITIEHUM BOCIHMTATEIbHBIX
3a/1a4 YpOKOB, 3aHSTHUN;

e BKIIOYCHHE YyYHUTENsIMH B paboune MporpaMMbl y4eOHBIX TPEAMETOB, KypCOB, MOIYJe
TEMaTUK{ B COOTBETCTBHH C KaJICHIAPHBIM IJIAHOM BOCIIUTATEILHOM paboThI;
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BBIOOP METO/IOB, METOJHK, TEXHOJIOTHH, OKAa3bIBAIOUIMX BOCHHUTATEIBHOE BO3ICUCTBUE HA
JUYHOCTh B COOTBETCTBMM C BOCIMTATEIbHBIM MJICAIIOM, LIEJIbI0O W 3ajJjayaMyd BOCIMTAHUA,
LIEJIEBBIMU OPUEHTUPAMHU DPE3YJIbTATOB BOCIUTAHUS;, PEATM3ALUI0 MPUOPUTETA BOCHUTAHUS B
y4eOHOM IeATEITBHOCTH;

NPUBJICYCHUE BHHUMAHHUS OOYYAIOIIMXCS K IIEHHOCTHOMY AacleKTy H3y4aeMbIX Ha YpOKax
NPEIMETOB, SBICHUH W COOBITHH, WHULMUPOBAaHHE OOCYXKIEHHH, BBICKa3bIBAHUI CBOETO
MHEHUS, BBIPA0OTKH CBOEr0 JUYHOCTHOTO OTHOLIEHMSI K HM3y4aeMbIM COOBITHSM, SIBJICHMSIM,
JULam;

MPUMEHEHHE MHTEPAKTUBHBIX (OpM ydeOHOH pabOThl — MHTEIICKTYAJIBHBIX, CTUMYIUPYIOIINX
[I03HABATEIbHY0 MOTHUBAIMIO, MUIPOBBIX METOJAUK, JUCKYCCUH, JAIOIHUX BO3MOKHOCTh
npuoOpeCTH ONBIT BEICHUS KOHCTPYKTHBHOTO IHMAajora; I'PyNIOBOW pabOThI, KOTOpas Y4UT
CTPOUTH OTHOLIEHHWS U JACWCTBOBaTh B KOMAaHJE, CHOCOOCTBYET Ppa3BUTHIO KPUTH YECKOIO
MBIIIUICHUS;

noOyxJaeHrue oOyyaroumxcs coOmoJaTb HOPMBI  MOBEACHMS, IpaBWiIa OOILIEHUS  CO
CBEPCTHHKaMM M [EJaroruuyeckuMu  pabOTHHKaMH, COOTBETCTBYIOLLIUE  YKJIATy
o0uieo0pa3oBaTeIbHOM  OpraHu3allud, YCTAHOBJIEHHE U MONIEPKKY A00poxkKenarenbHOU
aTMocdepsl;

OpraHM3alil0 HACTaBHUYECTBA MOTHMBHPOBAHHBIX M HPYAUPOBAHHBIX OOYYaIOLIUXCS Haj
HEYCIIEBAIOIIMMU  OJHOKJIACCHUKAMH, B TOM 4YHClIe C OCOObIMH 00pa3oBaTEIbHBIMU
MOTPEeOHOCTSAMH, MAAIOIIEr0 OO0YYaloUMCS COLMAIbHO 3HAYMMBIH OMBIT COTPYAHUYECTBA M
B3aMMHOM ITOMOIIIH;

WHULMUPOBAHWE W  TOAJEPKKY  HCCIEOBATEIbCKOM  AESITEIbHOCTH  OOydaroIuxcs,
IUTAHUPOBAHUE M BBHINIOJHEHUE WHIWBUIYAIbHBIX M TPYIIOBBIX MPOEKTOB BOCIUTATEIBHOMN
HaIpPaBJIEHHOCTH.

TEMATHYECKOE IINTAHUPOBAHUE YYEBHOI'O ITPEIMETA «®PU3UKA»

(BA30BbIi YPOBEHD)
10 KJIACC
KonnuyectBo 5
N HaumeHoBaHHe pa3/iejioB M TeM NMPOrpaMMbl “1acoB AIEKTPOHHEIE (UH(PPOBHIC)
n/n o0pa3oBaTteiibHble pecypchl
Bcero
Pazgen 1. PU3UKA U METOJbI HAYYHOI'O MO3HAHUSA
1.1 ®du3uKa U METO/IbI HAYYHOrO MO3HAHUS 2 buGnuorexa LOK
' https://m.edsoo.ru/7f41bf72
Uroro mo pazneny 2
Pa3znen 2. MEXAHUKA
Bbubnuoreka IIOK
2.1 Kunemaruxa 5 https://m.edsoo.ru/7f41bf72
Bbubmmoreka IIOK
2.2 Hnnammka ! https://m.edsoo.ru/7f41bf72
53 3 6 Bbubnuoreka IIOK
. aKOHBI COXPAHEHUS! B MEXaHUKE https://m.eds00.ru/7f41bf72
HUroro mo pazneny
18

19



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

Paznen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJUHAMUKA

bubmauoreka ITOK

3.1 OCHOBBI MOJICKYJISIPHO-KHHETHYECKON TEOPUH 9 https://m.edsoo.ru/7f41bf72
bubmauoreka ITOK
3.2 OcHOBEI TepMOAUHAMHKH 10 https://m.edsoo.ru/7f41bf72
3.3 ArperaTHble cocTosiHUS BenecTBa. Pa3zoBble 5 bu6nmnorexa 1IOK
' ePEX0IbI https://m.edsoo.ru/7f41bf72
u 24
TOr'O 1O pasaeny
Paznea 4. QJIEKTPOJAUHAMUKA
bubauoreka ITOK
41 D7eKTpocTaTHIa 10 https://m.edsoo.ru/7f41bf72
49 ITocTossHHBIN dN1eKTpUYeCKnd TOK. TOKH B 12 bubnuorexa [IOK
' Pa3IMYHBIX Cpenax https://m.edsoo.ru/7f41bf72
" 22
TOrO 1O pasaeny
PesepBHOE Bpems 2
OBIIEE KOJIMYECTBO YACOB TIO ITPOTPAMME 68
11 KJIACC
Ne H Kosmmaecrso DJIeKTpOHHBIE (I (POBHIE)
i alMeHOBaHHWe Pa3IesioB U TeM MPOrpaMMbl - oBpasoBaTebHbIE pecypehl
Bcero
Pazgen 1. QJIEKTPOJANHAMUKA
Bubnunoreka [IOK
1.1 MarsuTHOE nose. DJIeKTPOMarHuTHas. HHIYKIHS 11 https://m.edsoo.ru/7f41c97c
Uroro no pazneny 11
Pazgen 2. KOJIEBAHUSI U BOJIHBI
Bubnunoreka IIOK
2.1 MexaHU4eCKHEe 1 AJIEKTPOMarHUTHbIE KOeOaHus 9 hitps://m.edsoo.ru/7f41c97c
2.2 MexaHU4eCcKHe U IEKTpOMa e BO 5 Bromrorexa LIOK
' XAHITICCKHE 1 SNCKTPOMATHHTHBIC BOMHBI https://m.edsoo.ru/7f41c97c
Bubnunoreka IIOK
2:3 Ontuia 10 https://m.edsoo.ru/7f41c97c¢
24

Uroro mo pazneny

Paznea 3. OCHOBBI CIIEIIAAJIbHOM TEOPUM OTHOCHUTEJBHOCTH

Bbubnuoreka IIOK

3.1 OCHOBBI CIIEIIMATILHOM TEOPUH OTHOCUTEIBHOCTH 4 https://m.edsoo.ru/7f41c97c
Uroro no 4
pazneny
Pazgen 4. KBAHTOBASI ®U3UKA
4.1 DNeMEHThI KBAHTOBOH ONTHKHU 6 Eubmorexa IJOK

https://m.edsoo.ru/7f41c97¢c
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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

bubmauorexka ITOK

4.2 Crpoerne aToma 4 https://m.edsoo.ru/7f41c97c
bubmauoreka ITOK
4.3 ATomHoE A1pO S https://m.edsoo.ru/7f41c97c
Hroro no pasgeny 15
Paznen 5. JIEMEHTBI ACTPOHOMHUU U ACTPO®PU3UKU
51 3 7 bubauoreka ITOK
. JIEMEHTBI ACTPOHOMHHU U aCTPO(PU3UKU https://m.edsoo.ru/7f41c97c
Wroro no pazneny 7
Paznea 6. OBOBLIAIOIIEE ITIOBTOPEHUE
Bubmmoreka [JOK
61 Obobmatomee nopTopere 4 https://m.edsoo.ru/7f41c97c
Uroro no pazneny 4
PesepBHOC BpeMms 3
OBIIEE KOJIMYECTBO YACOB TIO ITPOTPAMME 68

IHOYPOUYHOE IINTAHUPOBAHUE

10 KJIACC
- KonnuyectBo 3
(] Tema ypoka 4aCoB JIEKTPOHHBbIE IU(PPOBBIE
n/n o0pa3oBaTejIbHbIE Pecypchl
Bcero
1 ®uznuka — Hayka o npupoje. Hayunsie meTonbt 1 Bubnunoreka [IOK
[O3HAHMs OKPYXKAKLIEro Mupa. Bxoanas https://m.edsoo.ru/ff0c32e2
KOHTPOJIbHasl padoTa
2 conpemerma amynoh Kapratet i, ) ubmnorera LIOK
P Jrayt P ba, https://m.edsoo.ru/ff0c33e6
MIPAKTHIECKON IEATENBHOCTH JI0AeH
Mexannueckoe IBrkeHue. OTHOCUTENBHOCTh
3 MEXaHHYECKOTo ABIKeHusA. [lepeMenicune 1 buGamorexa LIOK
' ’ https://m.edsoo.ru/ff0c3508
CKOpPOCTb, YCKOPEHHUE
4 p . 1 Bubnunoreka IIOK
ABHOMEpPHOE TPSIMOJIMHEWHOE JBM)KEHHE https://m.eds00.ru/ff0c3620
5 PaBHOyCKOpEHHOE MPSIMOJIUHEWHOE BUKECHHE 1 buGmorexa LIOK
yerop P s https://m.edsoo.ru/ff0c372e
6 CBoOoaHOE majieHne. Y CKOpeHne CBOOOIHOrO 1 bubnuorexa [IOK
HaeHus https://m.edsoo.ru/ff0c39cc
7 KpuBonuneitnoe apmxkenue. [IBmkenne 1 Bbubmmoreka IIOK
MaTepHaJbHONH TOYKH 110 OKPYKHOCTH https://m.edsoo.ru/ff0c3ada
o | e [, L | romores nox
HEPIHMATILHEIC CHCTCMBL OTCHETA. LICPBHIH SAKOH https://m.edsoo.ru/ff0c3be8
Hrrotona
9 Macca tena. Cuna. [IpuHIHMI Cynepno3uIny CHlL. 1 Bubnuorexa [IOK
Bropoii 3akoH Hpi0TOHA [Tt MATEPUATEHON TOUKH https://m.edsoo.ru/ff0c3be8
10 Tperuii 3akon HploTOHa 1151 MaTepruaabHBIX TOUEK 1 bubnmorexa IIOK

https://m.edsoo.ru/ff0c3be8
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https://m.edsoo.ru/ff0c39cc
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3aKoH BCEMHUPHOT'O TATOTCHUSL. Cuna TsDKEeCTH.

bubauoreka ITOK

11
IMepBast KocMu4ecKast CKOPOCTb https://m.edsoo.ru/ff0c3d00
bubmauoreka ITOK
12 Cuna octu. 3akoH ['yka. Bec Tena
YOpyr Y https://m.edsoo.ru/ff0c3el8
Cuna tpenus. Koappuuuent tpenus. Cuia
13 cor| OTEBJ‘IGHI/ISI I %I(EBEmeHHHpTena B JKHIKOCTH bubuorexa [OK
P P https://m.edso0.ru/ff0c3f76
WJIH ra3e
IMoctynatenbHOE U BpalllaTeIbHOE IBIKCHHE
14 aGCOJ'I}}IOTHO TBE )IoropTeIJIIIa MOMer cuibl. [lneyo bubimorexa LIOK
P o ) https://m.edsoo.ru/ff0c41a6
CHJIbl. YCJIOBHSL paBHOBECHs TBEPIOTO Tena
HMnynbc MaTepuatbHON TOYKH, CUCTEMBI
15 MaTeyManLHLprToqu Nmn m)é CUIIBL. 3aKOH bubimorexa LIOK
P ' Y i https://m.edsoo.ru/ff0c43d6
COXpaHEHUs] UMITyJbca. PeakTHBHOE IBIDKCHUE
Pabora u MomHOCTh cwiibl. KuHeTHueckas sHeprus
16 Mare Mam)Hosz Touku. Teopema 06 I/I3M€H€HI/II/Ip bubamorexa TOK
P . : P https://m.edsoo.ru/ff0c4502
KHUHETUYECKOW dHEPTHU
IMorennuanbHas dHeprus. [loTeHIMaTbHAS SHEPTH
17 yIpyro nedopMUpOBAHHOMN IPY>KUHBI. bubnuorexa [IOK
ToTeHMaNbHas YHEPTHS TeNa BOJIU3H MOBEPXHOCTH https://m.edsoo.ru/ff0c461a
3emnu
IToTeHIManbHbIC U HEMOTEHI[HATbHBIE CHIIBI. CBS3b
18 paboThl HEMOTEHIUAIIBHBIX CHJI C U3MEHECHUEM Bubauorexka [JOK
MEXaHUYECKON IHEPTHH CUCTEMBI TEJI. 3aKOH https://m.edsoo.ru/ff0c478c
COXpaHEHUs] MEXaHUYECKOil SHEPTUU
JlaGoparopHast pabora «MccnenoBanue cBs3u pabOThI
19 CHJIBI C U3MEHEHHEM MEXaHMYECKO# JHEepTuu Tena Ha
[IpUMEpE PaCTSHKEHUST PE3MHOBOTO KIyTay
KontponbsHas pabora no reme «KuHemaTtuka. Bubnuorexa [IOK
20 .
Jlunamuka. 3aKOHBI COXPAHECHHS B MEXAHUKE» https://m.edsoo.ru/ff0c4b74
1 OCHOBHBIEC TOJIOKEHUSI MOJICKYJISIPHO-KMHETHYECKON Bubnuorexa [IOK
Teopuu. BpoyHoBckoe nBmxenue. duddysus https://m.edsoo.ru/ff0c4dc2
XapakTep IBUKEHUS U B3aUMOJIEHCTBUS YaCTHULL
22 BeriectBa. MoJenu CTPOSHHS Tra30B, KUIAKOCTSH U
TBEPABIX TEN
23 Macca monexyn. KonuuectBo BemiecTBa.
ITocrossnnas ABoranapo
24 TennoBoe paBHOBecue. TemmepaTypa u eé
m3mepenue. lllkana Temneparyp Llenscus
Bu6nunoreka IJOK
25 eanbHblil Ta3 B MKT. OcHoBHOe ypaBHeHne MKT
Hx P https://m.edsoo.ru/ff0c4fde
AOGcomoTHas TeMIlepaTypa Kak Mepa cpemaHeit
26 KUHETUYECKOUN DHE lronnyanmeHm IlzfloneI:)K HJI Bubmuorexa LIOK
p . Y https://m.edsoo.ru/ff0c511e
Vpasuenne MenaeneeBa-Knaneiipona
27 3akon JlamproHa. I'a30BbIe 3aKOHBI
JlaboparopHast pabora «VccnenoBaHue 3aBHCUMOCTH
28 MEX]ly TapaMeTpaMH COCTOSIHUS Pa3peKEHHOT 0
raza»
W3ompoliecchl B WCaILHOM Ta3e U UX rpaduyeckoe Bubnuoreka I[JOK
29 .
MpeacTaBIeHnE https://m.edsoo.ru/ff0c570e
BryTpenHss 3HEpTUs TEPMOIAWHAMUYECKOW CHCTEMBI
" cr1ocoOb! €& u3Menenus. KoanyecTtBo TEILIOTH U Bbubnuoreka IIOK
30
paboTa. BHyTpeHHSS SHEPTHsI OXHOATOMHOTO https://m.edsoo.ru/ff0c5952
HIeanbHOrO Ta3a
31 Bupgsl Teruonepenauu Bbubmmoreka IJOK
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https://m.edsoo.ru/ff0c5c36

y}leJ'H)Haﬂ TEIIOEMKOCTh BCIICCTBA. KonnuectBo

bubmauorexka ITOK

32 TEIJIOTHl PH Terionepeaaye. AauadaTHblil nporecce https://m.edsoo.ru/ff0c5c36
IlepBEIit 3aKOH TEPMOAMHAMHKH U €T0 HPHMEHEHHE K bu6nmorexa [IOK
33 .
u3ompoieccam https://m.edsoo.ru/ff0c5efc
34 HeobpatuMocTh mporeccoB B mpupojae. Bropoit bubnuorexa [IOK
3aKOH TEPMOANHAMHUKH https://m.edsoo.ru/ff0c6230
N . bubnuoreka [IOK
35 punmun nevicteus u KIIJ[ TermoBoil mMammnHb https://m.edso0.ru/ff0c600a
36 Iuxn Kapro u ero KITJ|
37 OKojoruueckue NpoOIeMbl TEMI03HEPIeTUKU
38 Oo0obmaromuii ypok «MomnekyisipHast GU3UKa. bubnuoreka [JOK
OCHOBBI TEPMOIMHAMUKHY https://m.edsoo.ru/ff0c6938
39 KonrponbHast pabota o teme «MomekynspHas bubnuorexa [IOK
¢usnka. OCHOBBI TEPMOANHAMHUKI» https://m.edsoo.ru/ff0c6a50
40 ITapooGpa3zoBanue u koHneHcanus. Mcnapenue u bubnuorexa [IOK
KUIICHUE https://m.edsoo.ru/ff0c63b6
a1 AOGcConoTHasE U OTHOCUTENbHAS BJIAKHOCTh BO3yXa. bubnuorexa [IOK
Haceltiennsiii nap https://m.edsoo.ru/ff0c64d8
" "/l;Bépzloe TEJO. KpI/IfTaJ'lIlI/I'leCKI/IG u aM;;?(bHLIe Tena. Bu6nuorexa [IOK
HHU30TPOITHS CBONUCTB KPUCTAIIOB. JKuikue https://m.edsoo.ru/ff0c65f0
kpuctamisl. COBpeMEHHbBIC MaTSPHAIIBI
43 [InaBnenne u kpucranausanys. YeabHas TEIUIOTa Bbubnuorexa [IOK
wiasiaeHus. Cyoaumanus https://m.edsoo.ru/ff0c6708
Bbu6nuoreka IJOK
44 YpaBHeHue TeroBoro OanaHca https://m.eds00.ru/ff0c6820
45 OnekTpuzanus Ten. DIeKTpuUecKuil 3apsa. J[Ba Buna Bubauoreka I[JOK
INEKTPUYCCKUX 3apsIoB https://m.edsoo.ru/ff0c6bcc
[TpoBOAHMKH, TUINEKTPUKH M TIOIYIPOBOJAHUKH. Bubnuorexa [IOK
46 .
3aKOH COXpAHEHHUS DJIEKTPUUECKOro 3apsaa https://m.edsoo.ru/ff0c6bcc
47 BzaumoneiictBue 3apsnoB. 3akoH Kymnona. Bubauoreka IJOK
ToYeUHBIH IMEKTPUICCKUIN 3apsi https://m.edsoo.ru/ff0c6ced
o | e aompmemaro . B LOK
YHCpIIOsHH P ' https://m.edsoo.ru/ff0c6df2
HaNpPsDKEHHOCTH
49 Pabora cun anexrpocratnueckoro nois. [Torexmuan. Bubaunoreka [JOK
Pa3zHocTh MOTEHLMANOB https://m.edsoo.ru/ff0c6f00
50 ITpoBOMHMKH M JAUDIICKTPUKH B 3JEKTPOCTATUYECKOM Bbubnuorexa [IOK
moste. JIuasekTpudecKas MpOHUIIaeMOCTh https://m.edsoo.ru/ff0c7018
. Bubmmoreka IIOK
51 OnekrpoéMmkocth. KoHaeHncatop hitps://m.edso0.ru/ff0c7126
52 DNEeKTPOEMKOCTH IIOCKOTO KOHJEHCATOpa. DHEPTHS Bubnuoreka [JOK
3apsHDKEHHOTO KOHJIEHCATOpa https://m.edsoo.ru/ff0c72c0
53 JlaboparopHast pabota "V3mepeHue 31eKTpoEMKOCTH
KoHAeHcaTopa"
IlpuHIMN OeHCTBHUS W MPUMEHEHUE KOHIEHCATOPOB,
54 KONHMPOBAJIBHOTO ammapara, CTpYHHOTO IPUHTEpA.
DNeKTpocTaTUYecKas 3al[uTa. 3a3eMJeHrue
3JIEKTPONIPUOOpPOB
DIEeKTPUIECKUN TOK, YCIOBUS €T0 CYIIECTBOBAHUS.
55 ITocrosauerit Tok. Cuna toka. Hampsoxenue.

Conporusnenue. 3akoH Oma A ydacTka Lenu
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HOCJ’ICHOBaTeJ’IBHOG, napaJjiieJibHOC, CMCIIAaHHOC

bubmauoreka ITOK

«HccnenoBanue IeiicTBUS MOCTOSHHOI'O MarHuTa Ha
PaMKy C TOKOM»

56 COeIMHEHHE NPOBOTHUKOB. JlabopaTopHas pabora 1 https://m.eds0o.ru/ffoc74f0
«/3ydeHNe CMEMIaHHOTO COCIWHEHHS PE3NCTOPOBY
57 PaboTa 1 MOITHOCTE JIEKTPUIECKOr0 TOKa. 3aKOH 1 bub6nmorexa LIOK
Jixoyns-Jlenna https://m.edsoo.ru/ff0c7838
3axoH OMa 7151 TOJTHOM (3aMKHYTOM) 3JIEKTPHUYECKON
58 nenu. Koporkoe 3ambikanue. Jlaboparophas pabora 1 bubnuoreka [JOK
«3mepenne DJIC HCTOYHMKA TOKA H €ro https://m.edsoo.ru/ff0c7ae0
BHYTPEHHETO COMPOTHBIICHHSD
DJIeKTPOHHAs NIPOBOIUMOCTD TBEPIBIX METAIIIOB.
59 3aBUCUMOCTb COIPOTHUBIIEHUS METAJIOB OT 1
Temmeparypbl. CBEpXIpOBOJIUMOCTb
60 DneKTpuYecKuii TOK B Bakyyme. CBoiicTBa 1
9JICKTPOHHBIX MYYKOB
oL HOJ'IyrIpOBO)IHI/IKIé, I/I)i co6CTBeHI;a_v1 Y IpUMECHast . Butnorexa LIOK
npoBoauMocTh. CBolicTBa P—N-miepexoja. https://m.edsoo.ru/ff0c84ae
ITonynpoBoJHUKOBBIE NIPHOOPEI
62| mecrponmon, Smextpommiseexan amcsotra ;| Bubmorexa LOK
P : i A HHATHA. https://m.edsoo.ru/ff0c82ba
OnekTponus
63 OnexTpudeckuil Tok B razax. CaMOCTOSITENIbHBIN U 1 Bbubnuorexa [IOK
HECaMOCTOSATENbHBIN pa3psaa. Monnus. [linazma https://m.edsoo.ru/ff0c84ae
YR I A — ) BuSmotera LIOK
P P P https://m.edsoo.ru/ff0c86fc
Oe3omacHOCTH
N Bubauorexka [JOK
65 O6o00mmarnmii ypok «DIeKTPOIUHAMUKAY 1 https://m.edsoo.ru/ff0c88be
o | oo o reve Orcpoe L | oo o
P ’ https://m.edsoo.ru/ff0c8a8a
pa3IMYHBIX cpelax»
67 PesepBublii ypok. KonTposnbHas pabota o teme 1 Bubauoreka IJOK
"DjeKTpoaAMHAMHKA" https://m.edsoo.ru/ff0c8c56
68 PesepsHsliit ypok. O6o0marommii ypok mo temam 10 1 Bubnuorexa [IOK
KJacca https://m.edsoo.ru/ff0c8f6c
OBLIEE KOJIMYECTBO YACOB I1O 68
[NPOT'PAMME
11 KJIACC
Ne Tema vooka Kosmyecrso DJiIeKTPOHHBbIE U POBbIE
n/n M “1acoB o0pa3oBaTe/IbHbIE Pecypchl
Bcero
[locTosiHHBIE MarHUTBHl M UX B3aUMOEHCTBHE.
1 MarnuTHoe nosie. Bektop MarHuTHON HHIAYKIIUU 1 Bubmrorexa LIOK
S P AYKAHH. https://m.edsoo.ru/ff0c9778
JIMHMY MarHUTHOH WHIYKIIMH
5 MarauTHOe T0JIe IPOBOAHUKA C TOKOM. OTIBIT 1 Bbubnuorexa [IOK
Opcrena. B3anMoaeiicTBrE MPOBOAHUKOB C TOKOM https://m.edsoo.ru/ff0c98fe
3 JlaboparopHast pabora «/3y4eHne MarHUTHOTO TOJIS 1 Bubnuoreka I[JOK
KaTYIIKH C TOKOM» https://m.edsoo.ru/ff0c98fe
JleificTBHE€ MarHUTHOTO MOJISL HAa IPOBOJIHUK C TOKOM.
4 Cuna Ammnepa. JlabopaTopHas pabota 1 Bbubnuorexa [IOK

https://m.edsoo.ru/ff0c9ac0
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ﬂeﬁCTBHe MAar"HuMTHOTO IIOJI Ha ABMIXXYHIYHOCS

bubmauoreka ITOK

5 3apspkeHHyro yactuiy. Crna Jlopenna. Pabota cuibt
p o 1y PeH https://m.edsoo.ru/ff0c9df4
Jlopenna
DnekTpoMarHuTHasT MHAYKIHS. [loTOK BekTopa
6 MarHuTHOM mHAykumu. DJ(C mHnykumu. 3akoH
JNEKTPOMAarHUTHOW mHAyKnuu Dapajnes
7 JlaGoparopHast pabora «MccnenoBanue SBICHHS bubnuoreka [JOK
3JIEKTPOMATHUTHOM HUHIYKIHID) https://m.edsoo.ru/ff0cal50
NuanyktuBHOCTE. SIBNeHue camonHaykimu. DJ1C
8 cahfo};mz[ KIMU. DHEPTHsI MaerHoﬂryo ;IOHﬂ Kfr KH bubuorexa LOK
YKHHH. FHEP ym https://m.edso0.ru/ff0ca600
C TOKOM. DJIGKTPOMAarHUTHOE MOJie
TexHu4ecKre yCTpOCTBA U UX PUMEHEHHE:
9 MOCTOSTHHBIE MAarHUTHI, JIEKTPOMATrHUTBI,
JNIEKTPOBUTATENb, YCKOPUTEIH JJIEMEHTAPHBIX
YaCTHUIl, MHIYKIIHOHHAS TeYb
O6o00maronuii ypok «MarauTHoe 1ose. Bubauorexka [OK
10
DJIEKTPOMAarHUTHAS HHIYKIIUS https://m.edsoo.ru/ff0cab82
KonTponbHas pabora o teme «MarHuTHoe nosie. bubnuorexa [IOK
11
DJIEKTPOMAarHUTHAS HHIYKIIHS https://m.edsoo.ru/ff0cad58
CB0OO/IHBIE MEXaHHYECKUE KOJIeOaHusI.
12 I'a Mmfuqecrme KoyieOaHus. YpaBHEHHE bubmmorexa LOK
P i P https://m.edsoo.ru/ff0caf06
rapMoHUUecKnX Konebanuil. [IpeBpalieHue HepTrUu
JlabopaTopHas pabota «lccaenoBaHue 3aBUCUMOCTH
13 nepuoaa Majbix KosiebaHuil Tpy3a Ha HUTH OT JJTHHBI
HUTH ¥ MaccChl Tpy3a»
KonebaTtenbHblil KoHTYp. CBOOGOAHBIE
JIEKTPOMArHUTHBIE KOJIeOaHUsI B H1€aTbHOM
14 KOJ’IC6I:1T€HI>HOM KOHTYpE AHaHOFI/lZ:l MeX bubamorera LIOK
ype. Ay https://m.edsoo.ru/ff0cb820
MEXaHUYECKUMH U IEKTPOMarHUTHBIMHU
KOJIeOaHUSAMU
15 ®opmyna ToMcoHa. 3aKOH COXpaHEHHS SHEPTHUHU B Bubnuorexa [IOK
UIeaTbHOM KOJIEOATEIbHOM KOHTYPE https://m.edsoo.ru/ff0cb9c4
[IpencraBienue o 3aTyXalOWMUX KOleOaHUAX.
16 BIE)IHH JICHHBIE Mexaﬂiqecxmne konebanus. Pe3oHaHc bubamorexa LIOK
yx ) ’ https://m.edsoo.ru/ff0cbb86
BoIHyXIeHHBIE 3JIEKTPOMarHuTHbEIE KoJeOaHus
Ilepemennbiii Tok. CHHYCOMIANBHBIN TEPEMEHHBIN
17 TOIE) MouHocTs 11€] CMC}}IIHOF(I)l TOKa AMHJII)HT HOE U bubmuorexa [OK
o Vot P ) e https://m.edsoo.ru/ff0cbd34
JefcTByIOIIee 3HAUEHUE CUIIBI TOKAa W HANPSDKEHUS
18 Tpaucdopmatop. [IponsBoacTBo, nepenava u
oTpebaeHne MEKTPUIECKON IHEPTHH
VYceTpolicTBO U MTPaKTHUECKOE MPUMEHEHHE
19 BHer MYECKOTO I;BOHKB. reHe apTo a MEPEMEHHOT0 buGmorexa LIOK
P . ’ paropa miep https://m.edsoo.ru/ff0cc324
TOKa, TMHHUH dJIeKTponepenayd
DKOJIOTHYECKUE PUCKH NPHU MPOU3BOJICTBE
20 anekTposHeprun. KynbTypa MCIoab30BaHUs
9JIEKTPOIHEPTUH B TIOBCEHEBHON KU3HU
MexaHuuecKre BOJHBI, YCIOBUS PacIIpOCTPAaHEHHS.
21 Iepuoa. CxopocTh ac};l oCT alilemfﬂnpnnﬂa bubmuorexa [OK
pHOZ. p pacrpoctp A https://m.edsoo.ru/ff0cca54
BONHEI. [lonepeyHbie ¥ MpOJONbHBIE BOTHBI
29 3Byk. Cxopocts 3ByKa. [ pomkocTs 3ByKa. Beicota Bubnuoreka I[JOK
toHa. TemOp 3ByKa https://m.edsoo.ru/ff0cccOc
23 OneKTpOMarHUTHBIE BOJIHBI, UX CBOWCTBA U Bubnuoreka I[JOK
ckopocTs. [llkana 3MeKTpOMarHUTHBIX BOJTH https://m.edsoo.ru/ff0ccfe0
24 [puHIUITEI paguoCBs3M U TeNeBHIeHUs. Pa3Butie
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CpCACTB CBA3H. Panuonokamus

bubmauorexka ITOK

25 KonrponbHast pabora «KonebaHus U BONHBL» https://m.eds00.ru/ff0ccE 8
26 | omoponmotcpere. Toueamimeroum cvera Bumiorexa LIOK
AHODOR peie. s https://m.edsoo.ru/ff0cd350
cBeTa
27 OTpakxeHue cBeTa. 3aKOHbI OTPaXKEHUS CBETA. bubnuoreka [JOK
INocrpoerne n300paXkeHnil B TUIOCKOM 3epKajie https://m.edsoo.ru/ff0cd4e0
2 HpeJ‘IOMJ‘IeHIl/IIe CBeT:;Hl)'II;nHoe ll_BIHy;p:HHee Butnorexa LOK
OTPAEHHE. HIpeiel Yrom HoHoro https://m.edsoo.ru/ff0cd 76
BHYTPEHHETO OTPaXKECHUS
29 JlaGoparopHast pabora «/3mepeHue nokasarens bubnuoreka [IOK
MPEIIOMIICHHST CTEKIIa» https://m.edsoo.ru/ff0cd67a
30 JIunzel. [locTpoenue n3o0paskeHuii B JIMH3E. Bubauoreka [OK
dopMmyJia TOHKOM JTMH3bI. YBEIHYCHNE JINH3BI https://m.edsoo.ru/ff0cddle
31 JlabopatopHas pabota «lccienoBaHue CBOICTB
n300pakeHHU B JTUH3AX»
JHucniepcust cBeta. CIOXKHBIH COCTaB OENOTroO CBETa.
32 ger. JTabopaTopnas pabora «Habmtonenue
JIUCTIEPCUH CBETa»
33 Wnrepdepennus ceera. udpakius ceta. Bbubnuorexa [IOK
JubpakiuuonHas pemérka https://m.edsoo.ru/ff0ced22
34 o o Bbu6nuoreka 1HOK
OTEePEYHOCTh CBETOBBIX BOJH. [Tonspu3saius cBeta https://m.edsoo.ru/ffocf02e
35 Onruueckne MpUOOPHI U YCTPOHCTBA U YCIOBHUS UX
6€e3011aCHOr0 NPUMEHEHHU S
36 I'paHuLIbl TPUMEHUMOCTH KJIACCUYECKON MEXaHUKH. Bubnuorexa [IOK
TocrynaTsl CrielUaibHOM TEOPUH OTHOCUTEILHOCTH https://m.edsoo.ru/ff0cf862
OTHOCHUTENLHOCTh OIHOBPEMEHHOCTH. 3aMeIICHHE Bubnuorexa [IOK
37 .
BPEMEHH U COKpAIllCHHE JJIHHEI https://m.edsoo.ru/ffOcfa42
” 2He§rnﬂacnc mingynebc p:)}ﬂmBnCTcxé): lgcznf;;. BuGnnorexa [IOK
BA3D MACCR © SHEPTHCH H HMHYITBCOM. JHEP https://m.edsoo.ru/ffOcfc68
TOKOST
39 Kontponbshas padota «Ontrka. OCHOBBI Bbubnuorexa [IOK
CIIEIMATEHON TEOPUH OTHOCHTEIBHOCTIDY https://m.edsoo.ru/ffOcf6f0
40 ®oronbl. Dopmyna [Tnanka. DHEprus U UMITYIbC Bubaunoreka [JOK
¢dorona https://m.edsoo.ru/ffOcfel6
a1 OtkpeiTue u uccnenoBanue Gorodddexra. OnbITH Bubaunoreka I[JOK
A.T. CroneroBa https://m.edsoo.ru/ff0cffc4
42 3akonsl porodddekra. YpaBHeHHe DWHIITEHHA AT Bubnuoreka I[JOK
tdoroadpdekra. «Kpacuas rpanunia» Gorosddexra https://m.edsoo.ru/ff0d015e
43 Hasnenne cera. Onbitel I1. H. JIeGenena. Bbubauoreka [JOK
Xumu4eckoe aeificTBue cBera https://m.edsoo.ru/ff0d04a6
TexHrndyeckne yCTpOICTBa W MPAKTUYECKOE
44 npuMeHeHue: (GoTosneMeHT, GOTOAATYUK, COITHEUHAS
OaTapesi, CBETOAHO]]
45 Pemrenne 3agay no teme «J1€MEHTHI KBAHTOBOM Bbubnunoreka IJOK
OITHKI https://m.edsoo.ru/ff0d0302
16 Monens atoma Tomcona. OnbiTel Pesepdopaa mo Bubnauoreka I[TOK
paccesHuIO o-yacTtHil. Il1anerapHast MOIEb aToMa https://m.edsoo.ru/ff0d091a
Bbubnuoreka IIOK
47 Mocrynatst bopa https://m.edsoo.ru/ff0dOafa
48 W3mrydenne u mormnomenne (poTOHOB IpH Hepexofe bubmmorexa [IOK
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https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d04a6
https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d091a
https://m.edsoo.ru/ff0d0afa

aToMa C OJHOI'O YpPOBHS 3HEpruu Ha Apyroi. Buasl
CIIEKTPOB

https://m.edsoo.ru/ff0d0afa

49

BonHOBBIE cBOlICcTBA yacTull. BonHsl ne bpoins.
Kopryckynsipao-BosnHOBO# nyanu3m. CIiOHTaHHOE U
BBIHY)KJICHHOE U3JIy4EHUE

bubmauoreka ITOK
https://m.edsoo.ru/ff0d0ca8

50

OTxpriTHE pagnoakTuBHOCTH. ONBITH Pesepdopna
0 ONpPEJENEHNIO COCTaBa PaTHMOAKTUBHOIO
U3Iy4eHUs

bubmauoreka ITOK
https://m.edsoo.ru/ff0d0fd2

51

CaoiicTBa anbda-, 6eTa-, raMMa-U3J1ydeHUsl.
BiusiHuEe paguoakTHBHOCTH Ha JKUBBIC OPTaHU3MEI

52

OTKpbITHE IPOTOHA U HEeHWTpoHa. M3oTombl. Anbda-
pacnajn. DIeKTPOHHBIN W MO3UTPOHHBIH OeTa-pacma.
l'amma-uznyyenue

bubauoreka ITOK
https://m.edsoo.ru/ff0d1162

53

OHeprus CBsI3U HYKJIOHOB B siipe. SIiepHbIe peakiuH.
Snepnslil peaktop. I[Ipobiembl, IEPCIEKTUBBI,
9KOJOTMYECKHE ACIEKTHI AEPHON IHEPTETUKH

Bubmmoreka [JOK
https://m.edsoo.ru/ff0d1356

54

OneMmeHTapHble YacTULbI. OTKPBITHE TTO3UTPOHA.
MeTtoas! HaOIIOAEHUS U PETUCTPALIUU JIEMEHTAPHBIX
yactull. Kpyrusiil cron «®yHnaMeHTanbHbIE
B3auMozeiicTBusi. EnuHCTBO (pusnyeckoil kKapTHHBI
MUpa»

Bubmmoreka [JOK
https://m.edsoo.ru/ff0d0e38

55

Bun 3Bé3nHoro HeOa. Co3Besnus, sipKUe 3BE3/IBI,
IUTAHETHI, UX BUAUMOE ABwkeHne. ComHeyHas
cucreMa

56

Counnue. ConHeyHast aKTUBHOCTh. VICTOUHUK 3HEPTUU
ConHua u 3B€311

57

3BE3/1bI, UX OCHOBHBIE XaPaKTECPUCTHKHU. 3BE3 b
rJaBHOMU MociieoBaTeNbHOCTU. BHyTpeHHee
crpoenue 3B€37. CoBpeMEHHBIE NTPEACTaBICHUS O
IPOUCXOKICHUM U dBomoly CoiHLa U 3BE3A

58

Muneunsiii [Iyts — nama [Nanaktuka. [Tonoxenue u
newkenre Connna B [anmaktuke. [anaktuku. YépHbie
JBIPBI B SIIPaxX IajJakTUK

59

Bcenennas. Pasz6eranue ranaktuk. Teopus
Bonbmoro B3priBa. PenukToBoe uznyyenue.
Meraranaktuka

60

Hepeuiennsie 1po06iaeMbl aCTpOHOMHH

61

KontponbHas pabora «7eMeHThI aCTPOHOMHH U
acTpohu3uKU»

62

O6o01aromuii ypok. Ponb (pu3nku U acTpOHOMUH B
IKOHOMHUYECKOM, TEXHOJOIrMYECKOM, COLMAIbHON U
STHYECKON c(epax NesITeIbHOCTH 4YeIOBeKa

63

O6o6maronuii ypok. Ponb u Mmecto Gpusuku u
aACTPOHOMHUH B COBPEMEHHON HAYYHOU KapTUHE MHUpPa

64

O6o0maromuii ypok. Ponb ¢usnueckoit Teopun B
(hopMHpOBaHHH MTPEACTABICHUN O (HU3NUCCKOU
KapTHHE MHpa

65

O6o0rmmaronuii ypok. Mecto (pU3N4eCKOil KapTHHBI
MHpa B O0LIEM psIy COBPEMEHHBIX €CTECTBEHHO-
HAYYHBIX IPEICTABICHUN O MPHPOJIC

66

PesepBHbIiT ypok. MarauTHoe morne.
DJeKTpOMarHuTHasT MHIYKIHS

67

PesepBHbIil ypok. Ontuka. OCHOBBI CHEUATBHON
TEOPHHU OTHOCHTEIHHOCTH
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https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0ca8
https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d0e38

68

Pesepnebiii ypok. KBanroBas ¢usuka. JneMeHTHI
ACTPOHOMUM H acCTPOPHU3INKH

bubauoreka ITOK
https://m.edsoo.ru/ff0d1784

OBLIEE KOJIMYECTBO YACOB IIO
ITPOT'PAMME

68
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