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1.INTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA YYEBHOI'O ITPEJIMETA

OcBoenne yue6HOTO Tpenmera «Pu3nka» Ha ypoBHE cpeaHero odmero oopasoBanus (6a30BBIi ypOBEHB)
JOJDKHO 00ecIeYnTh AOCTHIXKCHUC CIICAYIOIIUX JIMYHOCTHBIX, MCTAIPCIAMCTHBIX HW MPCAMCTHBIX
00pa3oBaTeNbHBIX PE3YIbTATOB.

JIMYHOCTHBIE PE3YJIBTATHI

JImaHOCTHEIC PE3YIbTAaThl OCBOCHUA y‘-I€6HOFO npeamMeTa «Dusznkay AOJDKHBI OTpaXaTb I'OTOBHOCTL H
CIOCOOHOCTh O0YYArOIIUXCS PYKOBOJCTBOBATHCS CPOPMHPOBAHHOW BHYTPEHHEW ITO3HMIIUEH JIMYHOCTH,
CUCTEMOW IIEHHOCTHBIX OpHEHTAlMi, TO3UTUBHBIX BHYTPEHHUX YOEKIEHHH, COOTBETCTBYIOLIUX
TPAAUIUOHHBIM I[ICHHOCTAM pOCCI/IﬁCKOFO 06HI€CTBa, paCiMpCHUEC KU3HCHHOI'0 OIlbiITa W OIIbITa
ACATCIIBHOCTH B IMPOLECCCC pe€ain3alilii OCHOBHBIX HaHpaBJ'IeHI/II\/'I BOCIIUTATEIIHHOM JACATCIBHOCTH, B TOM
YHUCJIE B YACTH:

l) IPa;KaAAaHCKOIo BOCIIMTAHUA:

- c(hopMHUPOBAHHOCTH TPAXKJTAHCKOM TMO3ZUITMH OO0YJaIOMIErocsi KaK aKTUBHOTO M OTBETCTBEHHOTO HJICHA
pOCCHUICKOTO 00IIeCTBa;

- IPUHATUEC TPpaJUITUOHHBIX O6I].[G‘-IGJ'IOBG'—IGCKI/IX TYMaHUCTUYCCKUX U ICMOKPATUYCCKUX HCHHOCTefI;

- TOTOBHOCTh BECTH COBMECTHYIO JCSITEIBHOCTh B MHTEpPECax TI'PaKIaHCKOTO OOIIeCTBa, y4acTBOBATh B
caMOyNpaBleHUH B 00pa3oBaTeNbHONM OpraHu3allid; yMEHUE B3aUMOJCWCTBOBATH C COLMAIBHBIMU
WHCTUTYTAaMH B COOTBETCTBHUM C HUX (QYHKIUSIMH M Ha3HAY€HHWEM; TOTOBHOCTb K TYMAaHMTApHOU U
BOJIOHTEPCKON AEATEIHbHOCTH;

2) IATPUOTUYECKOT0 BOCIIUTAHMS:
- cOPMUPOBAHHOCTH POCCUNCKON IPaskJaHCKOW MICHTUYHOCTH, TATPUOTU3MA;

- HECHHOCTHOC OTHOIICHHUE K Ir'OCYAapCTBCHHBIM CUMBOJIaM, JOCTHXXCHUAM pOCCHI;'ICKHX y‘léHBIX B o0JjlacTu
(1)I/I3I/IKI/I 1 TCXHHUKCEC,

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:
- c(hopMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO MTOBEACHHUS,

- CIIOCOOHOCTh OLCHMBATh CUTYyAllUI0 U NPUHUMATb OCO3HAHHBIC PCIICHUA, OPUCHTHUPYACH HA MOPAJIbHO-
HpPaBCTBCHHBIC HOPMbI U ICHHOCTH, B TOM YHUCJIC B ACATCIIbHOCTH y‘léHOl"O;



- OCO3HaHME JIMYHOIO BKJa/a B IOCTPOEHUE YCTOMYMBOTO OyIyLIETO;
4) 3CTeTH4YEeCKOTr0 BOCIMTAHMS:

- ACTETUYECKOE OTHOIICHHE K MUPY, BKIIIOUasl 3CTETHUKY HAYYHOTO TBOPYECTBA, MPUCYIIETO (PU3MUECKOM
Hayke; ®enepanbHas paboyas nporpamma | @usuka. 10-11 kmaccel (0a30BbIN YPOBEHb)

5) TPY10BOr0 BOCIIUTAHUA:

- MHTEPEC K pa3In4yHbIM cepam nmpodecCHOoHaNBHON NesITETbHOCTH, B TOM YHCIIE CBSI3aHHBIM C (PU3UKOH U
TEXHUKOH, yMEHUE COBEpLIaTh OCO3HAHHBIN BBIOOp Oymymiei mpodeccuu u pearn3oBbIBaTH COOCTBEHHBIE
YKU3HECHHBIC IIJIaHBI,

- TOTOBHOCTb M CHOCOOHOCTH K 00pa30BaHUIO U CaMOOOpa30BaHUIO B 00JIacTU (PU3MKU HA MPOTSKEHUU
BCEH JKH3HU,

6) IK0JI0rH4eCKOro0 BOCIIMTAHUS:

C(OPMHUPOBAHHOCTH HKOJIOTHIECKON KYJIBTYPHI, 0CO3HAHHE TJI00AIEHOTO XapakTepa SKOJIOTHIECKIX
pooseM;

- IUIAaHUPOBAHME W OCYIIECTBJICHUE JIEUCTBUM B OKPYXKAIOLIEW Cpele Ha OCHOBE 3HAHUS IeJeu
YCTOMYHMBOTO Pa3BUTHS YEIOBEYECTBA;

- Pacimpenune onbiTa AEATEIBHOCTH KOJIOTHUECKON HAINPAaBICHHOCTH HA OCHOBE UMEIOIIUXCS 3HAHUH T10
busuke;

7) HEHHOCTH HAYYHOI0 MO3HAHUS:

- c(OPMHUPOBAHHOCTH MUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS (PU3UYECKOM

HaAYKH;

- OCO3HAaHHUEC OCHHOCTHU Haquoﬁ ACATCIIBHOCTH, TOTOBHOCTDH B IIPOLCCCE U3YUCHUA (1)I/ISI/IKI/I OCYIICCTBJIATH
IIPOCKTHYIO U UCCICA0BATCIIbLCKYIO ACATCIPHOCTD HHAUBHUAYAJIbHO U B I'PYIIIIC.

METAIIPE/METHBIE PE3YJIBTATHBI

Ilo3naBaTenbHBIE YHUBeEpPcaAIbHbIE YUeOHbIe AelicTBUs ba3zoBble Jornueckue aeiicTBus:

- CaMOCTOSITENEHO (DOPMYIUPOBATh U AKTYyaJIU3UPOBATh MPOOJIEMy, pacCMaTpUBATh €€ BCECTOPOHHE;
- ONPENCIIATH IENIH ASATEIBLHOCTH, 3a7aBaTh apaMETPhl U KPUTEPHUH WX JTOCTHIKCHUS;

- BBISIBJISITh 3aKOHOMEPHOCTH U MPOTUBOPEUHS B paCCMaTPUBAEMbIX (PU3MUECKUX SIBICHUSX;

- pa3pabaThiBaTh IUJIaH pelIeHUs NpoOJeMbl C Y4ETOM aHalu3a HUMEIOIIUXCS MaTepUalbHbIX U
HEMaTEPUAIIbHBIX PECYPCOB;

- BHOCUTB KOPPCKTUBLI B ACATCIBHOCTD, OLUCHUBATH COOTBECTCTBUC PE3YJIbLTATOB LCIISIM, OLICHUBATH PUCKU
MOCJIeACTBUM ACATCIIBHOCTU,

- KOOPAWHUPOBATH U BBINIOJHATDH pa60Ty B YCIIOBUAX PCAJIbHOI'O, BUPTYAJIbHOT'O U KOM6I/IHI/IpOBaHHOFO
B3aHMOHCﬁCTBHH;



- Ppa3BHUBATb KPCATHUBHOC MBIIIJICHUC ITPU PCIICHNHU ) KU3HCHHBIX HpO6JI€M.
basoBble HCCICA0BATCIbCKHUE I[eflCTBHﬂ:
- BJIaJACTh H&y‘-IHOﬁ TepMHHOHOFHeﬁ, KIIFOYCBBIMH IIOHATHUAMU U MCTOJaMH (1)I/I3I/I‘I€CKOI>'I HAYyKH,

- BJaJeTh HaBBIKAMU Y4EOHO-UCCIENOBATEIBCKOW M TMPOEKTHOM NEeATENbHOCTH B oOmacTh (pusukw,
CIIOCOOHOCTBIO U TOTOBHOCTBIO K CaMOCTOSITEIBHOMY IIOMCKY METOJOB pelIeHus 3amad (U3MUECKOTO
COJICpKaHUs, IPUMEHEHUIO Pa3JINYHbIX METOI0B ITI03HAHMS;

- BJIAACTb BUJAAMU ACATCIBHOCTH IO IMOJTYUYCHUIO HOBOI'O 3HAHUSA, €0 MHTCPIIPETALINN, Hp606pa30BaHI/IIO n
MNPUMCHCHUIO B PA3JIMYHBIX yqe6HBIX CUTyallusax, B TOM 4YHCJIC IPHU CO3JaHUU y‘IC6HBIX IMIPOCKTOB B
obnactu pu3mMKy;

- BBIABJATH IPUYMHHO-CIICJCTBEHHBIE CBSI3M W aKTYaIM3UPOBATh 3aJady, BBIJBUIaTb THUIIOTE3Y €€
penieHus, HaxXOAWTh AapPryMEHThI Ul JO0KAa3aTelIbCTBA CBOUX YTBEPKIACHUM, 3aJaBaTh IApaMETphl U
KPUTEpUU PEIICHUS;

- AHAJIM3UPOBATH IIOJIYUYCHHBIC B XOAC PCIICHUA 3aJadud pEe3yiabTaTbl, KPUTUUCCKU OLNCHHUBATH HX
JAOCTOBCPHOCTD, ITPOTHO3UPOBATE USMCHCHUC B HOBLIX YCIIOBUSAX]

- CTaBUTh U (HOPMYIUPOBaTh COOCTBEHHBIE 3a/la4ll B 00pa30BaTENbHOMN JESITENbHOCTH, B TOM YHCIIE MPHU
W3Y4YeHUU (U3UKH;

- JlaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLICHUBATh IPHOOPETEHHBIN OTIBIT;

- YMETh IIePEHOCUTDH 3HAHUSA 0 (PU3UKE B MPAKTUUYECKYIO 00JIACTh KU3HEIEATEIbHOCTH;
- YMETb UHTETPUPOBATh 3HAHUS U3 Pa3HBIX MPEAMETHBIX 001IacTel;

- BBIJIBUTaTh HOBBIE UJICU, MPE/UIaraTb OPUrHHAIBHBIE MTOIX0/IbI U PELICHUS;

- CTaBUTb MPOOJIEMBI U 33]1a4H, JOIMYCKAIOIINE aTbTepPHATUBHBIEC PELICHUS.

Pabora ¢ nunpopmanmeii:

- BJIaJCTh HABbIKaMU IOJIYUCHUS I/IH(I)OpMaI_II/II/I (1)I/ISI/I“I€CKOFO COACPIKAHNA U3 HCTOYHHUKOB PA3HbLIX THUIIOB,
CaMOCTOATCIIbHO OCYHICCTBJIATE IIOUCK, aHAJIM3, CUCTCMATHU3AlIUI0 U HHTCPIIPETALUIO I/IH(bOpMaI_II/II/I
Pa3JIMYHBIX BUAOB U (I)OpM MMpCACTABJICHHA,

- OIICHHUBATb TOCTOBCPHOCTDH I/IH(bOpMaI_[I/II/I;

- HUCHOJb30BaTh CpeICTBA HWHPOPMALMOHHBIX M KOMMYHHUKAIIMOHHBIX TEXHOJOTMH B pELICHUU
KOTHUTUBHBIX, KOMMYHUKAaTUBHBIX U OPraHU3allMOHHBIX 3aJlad ¢ COONII0ICHNEM TpeOOBaHUN 3PTOHOMUKH,
TEXHUKH O€30MacHOCTH, THUIHMEHBl, pecypcocOepeKeHHs, MpaBOBBIX M ATUYECKMX HOPM, HOPM
MHGOPMALMOHHOM 0€30MacHOCTH;

- cO037aBaTh TEKCThl (DU3UYECKOTO COAEP)KaHUs B PpazIUYHBIX (opmarax ¢ y4yéToM Ha3Ha4YeHHUs
MH(OpMAIIUY U LIEJIEBOH ayTUTOPHH, BBIOMpas ONTUMANIbHYIO (POPMY MPEACTABICHUS U BU3yaIU3alllu.

KoMMyHHKaTHBHBIC yHUBepCaIbHbIE yueOHbIe 1eCTBHUA:



- OCYILIECTBJIATH OOIIEHNE HA YpOoKaX (PM3UKU U BO BHEYPOUHOH JIEATEIHHOCTH;
- pacro3HaBaTh NPEANOCHUIKH KOH(GIUKTHBIX CUTYAI[i U CMST4aTh KOH(IUKTHI;

- paSBépHyTO W JIOTUYHO H3JIaraTb CBOIO TOUKY 3PCHUA C UCIIO0JIb30BAHUEM SA3bIKOBBIX CPCACTB,

IMOHUMATBb U UCIIOJIB30BATh NPCUMYIICCTBA KOMaHI[HOﬁ n HHI{HBHI[yaJII)HOﬁ pa6OTI)I;

BBIOMPATh TEMATUKy M METOJbI COBMECTHBIX JCHUCTBUI C YyU4€TOM OOLIMX MHTEPECOB, U BO3MOKHOCTEH
KQ)KJOT0 4JI€HA KOJUIEKTHBA;

- IHpUHUMATb LA COBMECTHOI ACATCIIBHOCTH, OPraHU30BBIBATH W KOOPAWMHUPOBATH I[Gf/iCTBI/I?[ no eé
JOCTHIXCHUIO:

- COCTaBJIATH IJIaH JEMCTBUI, paclpeeNaTh poJid C Y4€TOM MHEHUN YYaCTHHUKOB, 00CYKJaTh pe3yibTaThbl
COBMECTHOM paboThI;

- OLCHUBATh Ka4Y€CTBO CBOCI0 BKJIaJa MW KaXIO0ro0 Y4YaCTHHKAa KOMAaHILI B O6HIHI>1 pE3yabTAT I10
p33pa6OTaHHBIM KpuTCpusaM, MNpeajiaraTb HOBBIC IMPOCKThI, OLCHUBATHL HACU C IO3MUOHWU HOBHU3HEI,
OpPUTHHAJIBHOCTH, HpaKTI/I'-IeCKOI\/’I 3HAYUMOCTH,

- OCYIIECTBJISITH TO3UTUBHOE CTPATETHUECKOE MOBEJCHUE B PA3IUYHBIX CUTYAIUAX, TPOSBISATH TBOPUYECTBO
1 BOOOpakeHue, ObITh HHUITMATUBHBIM.

PeryasiTuBHbIe YHHBepPCaJbHbIE YUeOHbIE 1elCTBHS
Camoopranuszanms:

- CaMOCTOATCIBHO OCYHICCTBJIATH ITO3HABATCIBbHYIO ACATCIBHOCTD B oOnactu (1)I/I3I/IKI/I U aCTPOHOMHUH,
BBISABJIATH HpO6J'I€MH, CTaBUThb U (bOpMy.]'IPIpOBaTB cOOCTBEHHEIE 3aJa4u,

- CaMOCTOSITEIIbHO COCTABJIATH IJIaH PEUICHHUS pAacu€THBIX M KAueCTBEHHBIX 3ajay, IJIaH BBITIOJHEHUS
MPaKTUYECKON pabOThI C yUETOM UMEIOIIUXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH U MPEAOYTCHHIA;

- 1aBaTh OLICHKY HOBBIM CHUTYaIlHsIM;
- pacHIMpATH PAMKH y4eOHOTO MpeAMETa Ha OCHOBE JIMYHBIX MPEANOYTEHUN;

- JIeflaTh OCO3HAHHBIN BBIOODP, ApryMEHTUPOBATh €ro, OpaTh Ha ce0sl OTBETCTBEHHOCTH 32 PELICHHE;
- OLIEHUBATh MPUOOPETEHHBIN OTIBIT;

- crmoco6cTBOBaTh (POPMUPOBAHHIO U MPOSIBICHUIO SPYIUIMH B 00IaCTH (PU3MKH, TOCTOSHHO MOBBIILIATH
CBOM 00pa3oBaTeIbHbIN U KyJIbTYpHBIH YPOBEHb.

CaMOKOHTPOHL, 3MOLNHOHAJIbHBIA HHTEJJIEKT:

- JAaBaTb OLICHKY HOBBIM CUTYyallUsIM, BHOCUTb KOPPCKTUBLI B ACATCIBHOCTH, OICHHUBATL COOTBETCTBUC
PE3YIbTATOB LICIISAM,

- BIAJETh HaBHIKAMH II03HABaTEIbHOU pC(I)HeKCI/II/I KaKk OCO3HaHus COBCPHIACMBIX JeicTBUA U
MBICJIUTCIIBHBIX ITPOLICCCOB, UX PE3YJILTATOB U OCHOBaHHﬁ;



MCTOJIb30BaTh NMPUEMBI pedIeKCUH [T OLIEHKU CUTYaIH, BEIOOPA BEPHOTO PEIICHUS;

- YMCTb OLICHUBATH PUCKU U CBOCBPCMCHHO ITPUHUMATDL PCIICHUS IO UX CHUIKCHUIO,

IIPUHUMATHh MOTUBBI U apPIYMEHTBI IPYTUX [IPU aHATIU3€E PE3YJIBTATOB IEATEIBHOCTH;

IIPpUHUMATh 06691, IIOHHUMAas CBOHM HEAOCTATKH U JOCTOMHCTBA,

IIPUHUMATHh MOTUBBI U ApIYMEHTBI IPYTUX IIPYU AHATIU3€E PE3YJIBTATOB JEATEIBHOCTH;

IIPU3HABaTh CBOE IIPABO U MPABO JIPYTUX HA OIIHUOKH.

B npouecce 10cTHIKEHUS JUYHOCTHBIX Pe3yJbTaTOB OCBOEHHUsI POrpaMMbl 10 (pU3UKe J1JIs YPOBHS
CpeHero o0Iero oopa3oBaHusi y 00y4alOLIMXCSl COBEPIIEHCTBYETCS MOIUOHAIbHBIH WHTE/JIEKT,
Npeanojaralmi cgopMHPOBAHHOCTD: CAMOCO3HAHHUS, BKIIIOYAOIIETO

- CITIOCOOHOCTh MOHMMATh CBOE 3MOIIMOHAIBHOE COCTOSIHUE, BUIETh HAlpaBJICHUs Pa3BUTUS COOCTBEHHOM
SMOIIMOHAIBHOM Cepbl, ObITh YBEPEHHBIM B ce0e€;

- CaMOpEryJIMpOBaHUs, BKIIOYAOIIETO CAMOKOHTPOJIb, YMEHHE IPUHHUMATh OTBETCTBEHHOCTh 3a CBOE
MOBE/ICHNE, CIIOCOOHOCTh alaTUPOBATHCS K SMOLIMOHAIBHBIM U3MEHEHHSIM U MPOSBIATH THOKOCTb, OBITH
OTKPBITBIM HOBOMY;

- BHYTPEHHEW MOTHBALIUM, BKIIOYAIOUIEH CTpEeMJIEHHE K JOCTH)KEHHMIO LEIU U YCIEXy, ONTUMH3M,
WHUIMATUBHOCTh, YMEHHUE ACWCTBOBATH, UCXOMS U3 CBOUX BO3MOKHOCTEH;

- SMIIaTUH, BKJIIOYAOIIEeN ClIOCOOHOCTh MOHUMATh SMOLIMOHAIBHOE COCTOSIHUE JAPYTUX, YUUTHIBATh €T0 MPU
OCYILIECTBJICHUH OOIIEHNUS, CHOCOOHOCTh K COUYBCTBHUIO U COTIEPEKUBAHUIO;

- COIIMAJIbHBIX HAaBBIKOB, BKIIIOUYAIOLIUX CIIOCOOHOCTHh BBICTpAMBAaTh OTHOLICHHUS C JIPYTUMHU JIFOJbMU,
3a00TUTHCSI, IPOSIBIIATH HHTEPEC U pa3peliath KOHQIUKTHI.

INPEJIMETHBIE PE3YJIbTATDBI

K xonmy o6ydenuss B 10 kmacce mpenMeTHbIe pe3ylbTaThl Ha 0a30BOM YpPOBHE JOJDKHBI OTpPa)karhb
c(OpMUPOBAHHOCTH y O0YJAIOIINXCS YMEHHI:

- JIEeMOHCTPUPOBATH Ha MpHUMeEpax poJib U MecTo (U3HKU B (HOPMHUPOBAHMU COBPEMEHHON Hay4dHOU
KapTUHBI MUPA, B PA3BUTHUH COBPEMEHHON TEXHUKU U TEXHOJOTUH, B TPAKTUUECKON IeATEIbHOCTH JIFO/ICH;

- YUUTbIBaThb TI'paHUIbl MNPHUMCEHCHUSA HU3YUCHHBIX (1)I/I3I/IIIGCKI/IX MO,I[GJ'IGIZZ MaTCprajibHad TOYKa,
HHEpLHUaJibHass CUCTCMaA OTC‘léTa, a0COJIIOTHO TBép)IOG TCII0, HUACaIbHBIN raz, MoJ¢cjii CTpOCHUA Tra30B,
JKUIKOCTEN U TBép,Z[LIX TCI, TOYECYHBIN BHGKTpI/I‘leCKI/Iﬁ 3apsa IIpyu pelIcHUN (1)I/I3I/I‘ICCKI/IX 3agay,

- paclio3HaBaTb (I)I/ISI/ILIGCKI/IG SABJICHUA (HpOLICCCLI) U OOBICHATH MX HAa OCHOBE 3aKOHOB MCXaHHUKU,
MOHCKyHHpHO'KHHeTquCKOﬁ TCOpPHUU CTPOCHHA BCHICCTBA U JJICKTPOAUHAMHUKU: PABHOMCPHOC U
PaBHOYCKOPCHHOC HpHMOHHHCﬁHOC JABMOKCHUC, CBO60)1HO€ naacHue TCJI, ABUKCHUC II0 OKPYKHOCTH,
HHCpLUA, B3aHUMOJICHCTBHE TCII, I[I/I(I)(I)yI;I/IH, 6pOy'HOBCKOC ABWXKXCHUC, CTPOCHUC JKUJKOCTEH U TBépI[BIX
TCJI, HN3MCHCHUC 00bEMa Ten Ipru HarpCeBaHuu (OX.Ha)KI[CHI/II/I), TCIIJIOBOC pPABHOBCCUC, HUCIIAPCHUC,
KOHACHCAIIUA, TIAaBJICHHUC, KPUCTAJIIIM3alud, KUIICHUC, BJIA’)KHOCTH BO31AYyXd, IMOBBIINICHUC HABJICHHUA TI'a3a



IIpru €ro Harp€BaHuu B 3aKPbBITOM COCYAC, CBA3b MCKAY MMapaMCTpaMUu COCTOSHHA ra3a B HU30IPOLCCCAX,
QJICKTPpU3alus TCII, B3aHUMOJICHCTBHE 3apsAa0B;

- OIIMCBIBATL MEXAHHUYCCKOC [IBWIKCHHUC, MUCIIOJIb3yd (1)I/I3I/I‘-IGCKI/IG BCJIMYMHBI: KOOpAWHATaA, IIyTh,
NNepeMEeICHUE, CKOPOCTb, YCKOpPCHHEC, MacCa TCJjia, CHJIA, HUMIIYJIbC TCJIda, KHHCTHYCCKAad OHCPIrusd,
MMOTCHIHMAJIbHAA SHECPIrusd, MCXaHNYCCKasd pa60Ta, MECXaHNYCCKasaA MOIIIHOCTD,

- IpH OIMHMCAaHUHW MPAaBHUIILHO TPAKTOBATH (1)I/I3I/I‘~IGCKI/II71 CMBICJI UCIIOJIB3YCMBIX BCIIMYUH, UX 0003HaYEHNS U
CAMHHNIIBI, HAXOIUTh q)OpMy.HBI, CBA3LIBAIOIIUC TaAHHYIO (1)I/ISI/I‘ICCKyIO BCJIMYMHY C APYTUMH BCIIMUNHAMMU,;

- ONKCHIBAaTh H3YYEHHBIC TEIUIOBBIE CBOMCTBA TE€N W TEIUIOBBIE SIBJICHUS, HUCHOJB3YS (PU3HUECKUE
BEJIMUMHBIL. JaBJIEHUE Ta3a, TeMIlepaTypa, CPEIHssl KHHETHYECKas HDHEPrUs XaOTUYECKOTO JIBHIKECHHS
MOJIEKYJI, CPEIHEKBaApaTUYHasi CKOPOCTh MOJIEKYJ, KOJMYECTBO TEIUIOThI, BHYTPEHHsSI dHEprus, padbora
ra3a, K03(pQUIMEHT MOJE3HOTO NEHCTBUS TEIJIOBOTO JBUTATENsl; MPU OMKUCAHUU IMPaBHIBHO TPAKTOBATh
(¢u3NyYeCKUil CMBICI HCIOJB3YEMbIX BEJIMYMH, MX OOO3HAYEHHS M €IWHUIbl, HAaXOIUTh (OPMYIIH,
CBSI3BIBAIOILINE TAHHYIO (PU3UYECKYIO BEIMUMHY C APYTUMHU BEJTMUMHAM;

- ONHCHIBaTh M3YUYCHHBIC DJICKTPUUECKHE CBOWCTBA BEIIECTBA M DAJICKTPUYECKHUE SIBJICHUS (IIPOIIECCHI),
WCTIONB3YST (DU3UYECKUE BEITUYMHBI: SJIEKTPUUCCKUM 3apsij, ICKTPUUYECKOE TO0JIe, HANPSHKEHHOCTD OIS,
MOTEHITMAJ, Pa3HOCTh TIIOTEHIIMAJIOB; TPH OIMUCAHWU TPABWIBHO TPAKTOBATh (DUIUUECKUNA CMBICIT
WCTIOJIb3YeMBIX BEJIMYWH, WX O0O3HAYEHHUS W EIUHUIIBI; YKa3bIiBaTh (POPMyIIbI, CBS3BIBAIONINE TaHHYIO
(bu3MYECKYIO BEIUUUHY C IPYTUMHU BETUYUHAMU;

- aHaJIM3UpPOBATH (PU3UYECKHE MPOIECCHI U SBJICHUS, UCIOJB3Ys (PM3NUECKUE 3aKOHBI U MPUHIUIIBL: 3aKOH
BcemupHoro Tarotenus, I, II u III 3akonsl HproTOHA, 3aKOH COXpaHEHHS] MEXAaHHUYECKOW IHEPTHH, 3aKOH
COXpAaHEHHUs HMITYJIbCA, MPUHIMII CYNEPHO3UIUN CHJI, TPUHLUII PAaBHONpPABUS HHEPLUATIBHBIX CHCTEM
0TCuéTa, MOJIEKYISIPHO-KHHETUYECKYI0O TEOPHUIO CTPOCHHMS BEIECTBA, Ta30BbIE 3aKOHBI, CBA3b CpeAHEN
KMHETUYECKOW SHEPruu TEIJIOBOIO ABM)KEHHS MOJIEKYN C aOCOJIIOTHOW TemIiepaTypoi, MepBblil 3aKOH
TEPMOJIMHAMHUKH, 3aKOH COXpPAHEHHs OJJIEKTPUUECKOro 3apsijaa, 3akoH KyrnoHa, mpu 3TOM pasiuyaTh
CIIOBECHYIO (DOPMYIMPOBKY 3aKOHA, €ro MaTeMaTU4YeCKOE BbIpaXEHHE U YCJIOBUS (TpaHHIIbI, OOJIACTH)
MIPUMEHUMOCTH;

- OOBSACHATH OCHOBHBIE IMPHUHIIUIIBI ,HCfICTBHH MalllMH, HpI/I60p0B U TCXHUYCCKUX YCTpOﬁCTB;

- pa3nMyaTh ycJIoBHsI UX 0€30MaCHOrO UCIOJIb30BAHUS B IIOBCEAHEBHOM KHU3HU; BBIIOIHATH SKCIIEPUMEHTHI
[0 MCCIEIOBAHUIO (PU3MUECKUX SBJIEHUM M INPOLIECCOB C MCIOJb30BAaHUEM IPSMbIX, U KOCBEHHBIX
U3MEpEeHuH, Ipu 3ToM (OpMyYIIMpOBaTh NMpodiieMy/3aady U FUIOTe3y Y4eOHOro IKCIEepUMEeHTa, coouparth
YCTAaHOBKY M3 IPEAJIOKEHHOTO O00O0pYIOBaHMs, NPOBOIUTH ONBIT W  (QOPMYIUPOBATH BBIBOJIBL;
OCYLIECTBIIATh MpsIMbIE M KOCBEHHbIE M3MEpeHHsl (U3MYECKMX BEJIUYMH, IPU 3TOM BHIOMpATh
ONTUMAJIbHBIA CHOCO0 HW3MEPEeHUsT U UCIMOJIb30BaTh HW3BECTHbIE METO/bl OLIGHKM MOrPEHIHOCTEN
U3MEPEHUN;

- HCCIIeI0BaTh 3aBUCUMOCTH MeXAY (PU3NYECKUMHU BEIMYMHAMU C UCIIOJIB30BAHUEM IPSIMBIX U3MEPEHMH,
IIPU 3TOM KOHCTPYHPOBATh YCTAHOBKY, (PMKCUPOBATh PE3YJIbTaThl MOJY4YCHHON 3aBUCUMOCTU (PU3MUYECKUX
BEJIMYHUH B BUJE TaOIHIl U rpauKOB, 1€1aTh BBIBOBI 110 PE3yJIbTaTaM HCCIIEA0BAHUS;



- coOmomate mpaBmiIa O€30IACHOrO Tpyda IPH IPOBEICHHUHM HCCICAOBAHWM B paMKax y4eOHOro
IKCIIEPUMEHTa,  Y4eOHO-MCCIICAOBATEIbCKOM M MPOCKTHOW  JIESATENBHOCTH C  HCIOJIb30BaHUEM
M3MEPHUTENIBHBIX YCTPOMCTB U 1a00PaTOPHOTO 00OPYAOBaHUS;

- pemath pacdyETHBIE 3a7aud C SBHO 33JaHHON (DU3MUYECKON MOJIENbI0, UCTIONB3ys (PU3UYeCKHe 3aKOHBI
MIPUHIIMIIBI, HA OCHOBE aHAJIM3a YCJIOBHUSA 3a/la4d BBIOMPATh (PU3UUYECKYI0 MOJIENb, BBIICIATh (PU3UUECKUE
BEITUYHMHBI ¥ (POPMYIIBI, HCOOXOAUMEBIE NIl €€ PElICHUs, MPOBOIUTH PACUYEThl M OICHUBATH PEabHOCTH
MOJTYYEHHOTO 3HAYCHUS (PH3UICCKON BEITMYNHBI,

- pelarb Ka4yeCTBEHHBIC 3aJa4d: BBICTPAMBATH JIOTUYECKU HENPOTHUBOPEUYMBYIO LENOYKY PACCYXKICHUN C
OTOPOM Ha U3yYEHHbIE 3aKOHBI, 3AKOHOMEPHOCTH U (PU3HMUECKUE SBIICHUS;

- HCIIOJIb30BaTh IPU PEUICHUH y4eOHBIX 3a7jau COBPEMEHHbIE MH(OPMAIIMOHHBIE TEXHOJOTUH JUISl MTOUCKa,
CTPYKTYPUpPOBAHHUS, WHTEpIpETAlMM W TNpEACTaBICHUS y4yeOHONW M Hay4dHO-MOMYJISpHON HHGpOpMaIui,
MOJIyYE€HHOU U3 pa3JInYHbIX HCTOYHUKOB, KpUTHUECKU aHAIU3UPOBAThH MOIY4aeMYyI0 HH(OPMALINIO;

- TPUBOAUTH NMPHUMEPHI BKJIa/la POCCHUICKUX U 3apyOEKHBIX YUEHBIX-(U3UKOB B Pa3BUTHE HAYKH,
00BsICHEHHE MTPOLIECCOB OKPYXKAIOLIETO MUPA, B PAa3BUTHE TEXHUKH U TEXHOJIOTHUI;

- HCMOJb30BaTh TEOpPETHUECKHE 3HaHMS MO (U3MKE B TMOBCEJAHEBHON JKM3HM M oOecnedeHus
0€30MacHOCTH MPpU 00palIeHUH ¢ MPUOOPAMU M TEXHUYECKHUMH YCTPOWCTBAMU, JIJISl COXPAHEHUSI 3/10pPOBbS
1 cOOJIOACHNSI HOPM 3KOJIOTMYECKOT0 MOBEICHUS B OKPYKaIOLEeH cpelie;

- paboTaTh B TPYIIE C BBHINOJIHEHHEM DPA3JIMYHBIX COLMAIBHBIX POJIEH, MIAHUPOBATh PabOTy TPYIIIIHI,
paloOHaJIbHO pacHpeneNaTh 00s3aHHOCTU U IJIAHUPOBATh JAEATEIbHOCTh B HECTAHIAPTHBIX CHUTYyalMsIX,
a/IeKBaTHO OIICHMBATh BKJIA]] KQK/IOTO U3 YYACTHUKOB I'PYIIBI B PEIIEHNE paccMaTpUBaeMOi MpoOIeMbl.

K xonity obyuennst B 11 kmacce mpeaMeTHbIC pe3ybTaThl Ha 0a30BOM YPOBHE JOJDKHBI OTPaXKaTh
C(OPMHUPOBAHHOCTh y O0YJAIOLIUXCS YMEHUI:

- JIEMOHCTPUpPOBaTh Ha MHpUMepax posib U MecTo (GU3UKH B (OPMUPOBAHUM COBPEMEHHOW HAy4YHOU
KapTUHBI MUPA, B PA3BUTUU COBPEMEHHOM TEXHUKU U TEXHOJOTUH, B MIPAKTUUECKON NEATEILHOCTH JIIOJCH,
LEIOCTHOCTh U €IMHCTBO (PM3MUYECKON KapTUHBI MUDA;

- YUUTBIBATH I'PAHUIIBI IPUMCHCHUS N3YUYCHHBIX (bl/ISI/I‘IeCKI/IX MOI[CJ'IGIZZ TOYCYHBIN 3HeKTpI/I‘leCKI/II71 3apn,
JIy41 CBCTA4, TOYEYHBIN HCTOYHUK CBCTA, AACPHAA MOACIIb ATOMA, HYKIIOHHAA MOZICJIb ATOMHOI'O d1pa ITpUu
PCIICHHUHN (1)I/I31/I‘16CKI/IX 3aJa4,

- pacrno3HaBaTh (GpU3NYECKHUE SIBICHHS (TIPOLECCH) U OOBACHATH UX HA OCHOBE 3aKOHOB 3JIEKTPOANHAMUKHI
U KBAaHTOBOW (PM3MKHU: SIIEKTpUYECKas MPOBOJAUMOCTb, TEIUIOBOE, CBETOBOE, XMMHUYECKOE, MAarHUTHOE
JeWCTBUS TOKA, B3aUMO/ICHCTBHE MarHUTOB, 3JIEKTPOMAarHUTHAs UHIYKLUs, JEHCTBUE MATHUTHOTO MOJIS Ha
MIPOBOJIHUK C TOKOM M JIBMXKYIIMHCS 3apsf, 3JIEKTPOMArHUTHBIE KOJIEOAHUS W BOJIHBI, MPSIMOJIMHEHHOE
pacrpocTpaHeHHe CBeTa, OTpa)KeHue, MpesioMiIeHHe, HHTephepeHIus, TUPpaKkus U HOIsIpU3alus CBeTa,
aucriepcusi cBeta, (otoanekrpuueckuit 3ddext (dpororddekr), cBeToBoe MaBieHUE, BO3ZHUKHOBEHUE
JMHEWYaToro CreKkTpa aToMa BOJAOPOa, ECTECTBEHHAs: U UCKYCCTBEHHAs paInOAKTUBHOCTD;

- ONUCHIBATh U3yUCHHBIE CBOMCTBA BELIECTBA (JIEKTPUUYECKHE, MATHUTHBIE, ONTHUECKUE, IIEKTPUIECKY IO
NPOBOJAMMOCTh ~PA3NIMYHBIX  Cpel) W  DIIEKTPOMAarHWTHbIE  sBJICHUS  (TPOLIECCHI), HCHONB3YS
¢buznyeckue



BEJIMUUHBL:  DJICKTPUYCCKUN  3apsijl, CHJIa TOKa, OIEKTPUYECKOE HANPSDKEHUE, DICKTPUYCCKOE
COIPOTHUBJICHUE, PA3HOCTh TMOTCHIIMAIOB, JICKTPOABIKYINAs CHila, padoTa TOKA, MHIYKIUS MarHHUTHOTO
moJisi, cwiia Amnepa, cwia JlopeHiia, HHIYKTUBHOCTh KATYIIKH, SHEPTHUS AJICKTPUYSCKOrO ¥ MAarHUTHOTO
MOJICH, MEePUOJ M YacToTa KoJeOaHWH B KOJIeOAaTeIbHOM KOHTYpe, 3apsii M CHjJa TOKa B IPOILECCE
TapMOHHUYCCKUX SJICKTPOMAIrHUTHBIX KOHe6aHI/II71, (bOKYCHoe pacCTOAHNUEC U ONTHYCCKAaA CUJIa JIMH3bI, ITPU
OIMHMCAaHUN IIPABUJIBHO TPAKTOBATDH (1)I/I3I/ILI€CKI/II71 CMBICJI HCIIOJIb3YEMbBIX BCJIWYHH, HX 0003HaYeHusT U
CAWMHUIBI, YKA3bIBATb (bOpMy.HI)I, CBA3bIBAIOIIKUEC JAHHYIO (1)I/ISI/I‘ICCKYIO BCJIMYHHY C APYT'UMHU BCIIMYMHAMU

- OIIKMChIBATh M3YUCHHBLIC KBAHTOBLIC ABJICHUA W NPOLCCCHI, UCIIOJIb3Yyd (1)I/I3I/I‘~IeCKI/Ie BCJIMYMHBI: CKOPOCTH
QJICKTPOMArHWTHBIX BOJIH, [JIMHA BOJIHBI M 4YaCcTOTa CBCTA, SHCPrud MW HMIIYJIBC (1)0TOHa, nepruon
nmogypacmnaga, SHEpTruAa CBA3W aTOMHBIX SJCP, MPU OINMMCAHWHN IMPABUJIIBHO TPAKTOBATH (1)I/ISI/I‘~I€CKI/II\/'I CMBICJI
HCIIOJIB3YEMBIX BCJIIMYHH, UX 0003HaYeHHs U CAUHUIIBI,

- yKa3bIBaTh ()OPMYJIbl, CBSI3bIBAIOIINE JAaHHYIO (U3NYECKYIO BEIMYMHY C APYTUMU BEIHMUNHAMU,
- BBIYUCJIATH 3HaYCHUE (PU3NUECKON BEIIUYUHBL;

- aHAIM3UPOBATH (U3NUYCCKUE MPOIIECCHI U SIBJICHHS, UCTIONb3Ys (PU3MUECKHUEe 3aKOHBI W TIPHUHITUIIBL: 3aKOH
Owma, 3aKOHBI MMOCIIEOBATEIFHOTO M MApaJIeIbHOTO COSAMHEHHs MPOBOJHUKOB, 3akoH JIxoynsa—JleHna,
3aKOH OJICKTPOMAarHMUTHOW WHIYKIIMHM, 3aKOH NPSIMOJIMHEHHOTO pPACIpPOCTPAHCHHSI CBETa, 3aKOHBI
OTPaKEHUS CBETa, 3aKOHBI TPEJIOMJICHUS CBETa, ypaBHeHWEe OWHmITeWHa i1 (oTodddekra, 3aKoH
COXpaHEHHsI DPHEPTHH, 3aKOH COXPAHEHHUS MMITYJbCa, 3aKOH COXPAaHEHHS JJIEKTPHUYECKOTO 3apsija, 3aKOH
COXpaHEHHs MACCOBOTO YHCIIA, TOCTYaThl bopa, 3aK0H paJroakTUBHOTO pacmaa, Py TOM

- pa3nuyaTh CIOBECHYIO (POPMYTHpPOBKY 3aKOHA, €r0 MaTeMaTHYECKOe BBIPAKEHUE W YCIOBHS (TPaHHMIIBI,
00J1aCTH) TPUMEHUMOCTH;

- OTNpECNIATh HAMPaBICHUE BEKTOPAa WHIYKIIMM MAarHUTHOTO TOJIS IPOBOJHUKA C TOKOM, CHJIBI AMIiepa u
cunel Jlopenna;

- CTPOUTD U OIIMCBIBATDH I/1306pa)KCHI/Ie, CO31aBacMoOC€ IJIOCKUM 3€PKaAJIOM, TOHKOH J'II/IHSOI‘/'I;

- BBINOJIHATH KCIEPUMEHTHI M0 UCCIIEIOBAHUIO (U3UYECKUX SIBJICHHM M MPOLECCOB C MCHOJIb30BAHUEM
MPSIMBIX, U KOCBEHHBIX M3MEPEHHI: MpH 3TOM (GOpMYIHpPOBaTh MpodiaemMy/3agady U TUNOTe3y yueOHOTo
OKCIEPUMEHTa, COOMpaTh YCTAHOBKY M3 MPEAJOKEHHOT0 OOOpyIOBaHUS, IMPOBOAUTH OIBIT H
(dbopMynTupOoBaTh BHIBObI;

- OCYLIECTBIATh MpsIMbIE M KOCBEHHbIE H3MEpEeHUs (U3NYECKUX BEIMYMH, IMPH 3TOM BBIOMpATH
ONTUMAJIbHBIA CIIOCOO M3MEpEeHHs M UCMOJIb30BaTh H3BECTHBIE METOJbl OLIEHKM IOTPELIHOCTEH
U3MEPEHUN;

- HCCJICOAOBATh 3aBUCHUMOCTH (1)I/I3I/IIIGCKI/IX BCJIIMYNH C HCIIOJIB30BAHUCM IIPAMBIX I/I3MepeHHﬁl IIpu 3TOM
KOHCTPYUPOBATH YCTAHOBKY, q)HKCI/IpOBaTL PE3YIIbTAThI HOHy‘ICHHOﬁ 3aBUCUMOCTH q)HSH‘leCKI/IX BCJIMYKMH B
BUJIC Ta6J'II/II_[ n l"pa(l)I/IKOB, ACJIaTh BBIBOABI IO PE3yJIbTaTaM UCCIICAOBAHUA,

- coOmronaTh mpaBuja 0O€30MacHOTO Tpyda IpH NPOBEAEHUH HCCIENOBAaHMM B paMKax y4eOHOTO
OKCTIIEPUMEHTa, Y4eOHO-UCCIEeOBAaTEeIbCKOW M  TMPOEKTHOW  JEATENbHOCTH C  HCIOJIb30BAHUEM
U3MEPUTENbHBIX YCTPOICTB U 1a00paTOpHOTo 000PYA0BaHUS;



- pemaTth pacyETHBIE 3a/1a4M C SBHO 33JaHHON (PU3NYECKOW MOJIEIBIO, HCIOIb3ysl (PU3HUECKUE 3aKOHBI U
MIPUHIIUIEI, HA OCHOBE aHAllM3a YCIOBHUS 33J1a4dl BBIOUPATh (PU3UYECKYIO MOJEIb, BBACTATh (U3HMUCCKUE
BEITUYHMHBI ¥ (POPMYIIBI, HEOOXOAUMEBIE ISl €€ pEeIICHHs], MPOBOJANTh PAcu€Thl U OLIEHWBATH PEaTbHOCTh
MOJIyYEHHOTO 3HAYCHUS (DU3MUECKON BEIIMYMHBI; pElIaTh KAUeCTBEHHBIC 33]]a4i: BBICTPAUBAThH JIOTUYCCKU
HEMPOTUBOPEUMBYIO LEMOYKY PACCYXKJICHUM C ONOPOM HAa HM3YYCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
(busnuecKue SBICHUS;

- HCII0JIb30BaTh IPU PEUICHUH y4EOHBIX 3a7jau COBPEMEHHbIE MH(POPMALIMOHHbBIE TEXHOJIOTUH JUIs ITOUCKA,
CTPYKTYPUPOBAHHUS, WHTEpIpETalMM W MPEACTaBICHUS y4yeOHONM M Hay4dHO-NOMYJISIpHON HH(pOpMaIuH,
MIOJIyYE€HHOU U3 pa3IM4YHbIX HCTOYHUKOB, KpUTHUECKU aHAIN3UPOBATh MOIYy4aeMyI0 HH(OPMALINIO;

- O0OBSACHATH NPUHLMUIIBI JEMCTBUS MAaIUH, IPUOOPOB U TEXHUYECKUX YCTPOICTB, pa3ianyaTh YCIOBHS UX
0€30MacHOTO UCMOJIb30BaHUS B IOBCEIHEBHON KU3HHU;

- TMPUBOJAUTH MPUMEPHI BKJIaJIa POCCUNCKUX U 3apy0eKHBIX YUEHBIX-(DU3UKOB B pa3BUTHE HAYKH, B
00BsICHEHHE MTPOLIECCOB OKPYKAIOLIETO MUPA, B Pa3BUTUE TEXHUKHU U TEXHOJIOTHUI;

- HCMOJb30BaTh TEOpPETHUECKHE 3HaHMS 1O (U3MKE B TMOBCEJAHEBHON JKM3HM M oOecnedeHus
0€30MacHOCTH MPpH 00palIeHUH ¢ MPUOOPAMU M TEXHUYECKHUMH YCTPOWCTBAMU, JIJISl COXPAHEHUSI 3/10POBbS
1 cOOIOACHUSI HOPM 3KOJIOTMYECKOT0 MOBEICHUS B OKPYKaIOLIEeH cpeie;

- paboTaTh B rpymIne C BBIIOJHEHHWEM pPa3IMUYHBIX COLMAIBHBIX POJIEH, MIAHUPOBATh PabOTy TPYIIIBL,
palMOHANIBHO paclpesesiaTh 00sS3aHHOCTH M IJIAHWPOBATh AEATEIBHOCTh B HECTAHAAPTHBIX CHUTYalMsIX,
aJIeKBaTHO OLICHMBATh BKJIAJ] KAXKA0TO M3 YYaCTHUKOB I'PYIIIBI B PELIEHHE pacCMaTpUBaeMO MpooOaeMbl

2.COJIEP)KAHUE YUYEBHOI'O ITPEIMETA. BA3OBBI
YPOBEHD 10 KJIACC

Pa3nen 1. ®u3uka u MeTOAbI HAYYHOI' O MO3HAHUA

®uzuka — Hayka o mpupoje. HayuHnble MeToapl MO3HAHUS OKpyXKarolero mupa. Posb skcrepuMeHTta u
TEOPUHU B Mpollecce MO3HAHUS MPUPOAbL. DKCIepuMeHT B ¢usuke. MoaenupoBanue Gpu3nuecKux sBJICHUN
u npoueccoB. Hayunsie runote3pl. @usndeckue 3aK0HbI U TeOpUU. [ paHUIBI TPUMEHUMOCTH (PUZNUIECKUX
3akoHOB. [lpuHiun cootBercTBUA. Ponb u mectro ¢u3uku B (OPMUPOBAHUU COBPEMEHHOW HAaydHOUH
KapTUHBI MUPA, B IPAKTUYECKON JAESITETFHOCTU JIFOACH.

JlemoHcTparmu: AHAJIOTOBBIC U IU(PPOBBIC U3MEPUTEIBHBIC TPUOOPHI, KOMITBIOTEPHBIC JTATYHKH.
Paznen 2. MexaHuka
Tema 1. Kunematnka

Mexannueckoe aBuxkeHre. OTHOCUTENIBHOCTh MEXaHNYeCKOro ABrxkeHMs. Crucrema otcuéra. Tpaekropus.
Ilepemerienue, ckOpocTh (CpeaHsisl CKOPOCTb, MTHOBEHHAs! CKOPOCTh) U YCKOPEHHE MaTepHabHON TOUKH,
UX TIPOCKIMH HA OCHU CHUCTeMbl KoopAuHar. CJ0KEHHWE NEPEMEIICHHM U CIOXEHHE CKOpPOCTEM.
PaBHOMEpHOE M DPAaBHOYCKOPEHHOE MPSAMOJIMHENHHOE ABWXKeHHe. ['paduku 3aBUCUMOCTH KOOpIUHAT,
CKOpPOCTH, YCKOpPEHHMsI, IIyTH U TEpEeMEIIeHUs] MaTepHajbHONH TOYKM OT BpeMmeHU. CBOOO/IHOE MajieHue.
VYckopenue cBoOoaHoro majeHus. KpuBonmueiiHoe aBwxkeHue. J[BKeHHEe MaTepHaTbHOW TOYKH I10
OKPY)KHOCTH C IOCTOSIHHOM IO MOJYJII0 CKOPOCTBIO. YTJIOBasi CKOpPOCTh, JUHEWHas ckopocTs. [lepuon u
gactora oOpamieHus. LleHTpocTpeMuTensHoe yckopeHue. TexHH4ecKkne yCTpOHCTBa M IMPaKTHYECKOe
IIPUMEHEHHE: CIUAOMETD, IBMXKEHUE CHAPSIIOB, LIETIHBIE U pEMEHHBIE IIEPEAAYH.



JlemoHCTpanmu:

MOZ[CJIB CHUCTEMBbI OTCqéTa, HIUTIOCTpalsd KHHEMATHYCCKUX XapaKTCPHUCTUK JABUKCHU.
[IpeoOpazoBaHue ABUKEHHUIN C UCTIOIH30BAHUEM MPOCTHIX MEXaHU3MOB.

[Tanenue Ten B BO3AyXe U B Pa3peKEHHOM IIPOCTPAHCTBE.

Habnronenue nuxeHus Tena, OpOIICHHOTO MOJT YIJIOM K TOPU30HTY U TOPU30HTAIBHO.
H3mepeHne ycKOpeHus: CBOOOIHOTO aICHHUS.

HamnpasieHne ckopoCcTH npy ABUKEHUU 110 OKPYKHOCTH.

Y4eHnuecKkui IKCIEPUMEHT, Ja00paTopHbIe pabOTHI:

I/I3y‘lCHI/I€ HCPaBHOMEPHOI'O ABMIKCHHA C LICJIBIO OIIPCACIICHUA MT'HOBEHHOM CKOPOCTH.

HccnenoBanue COOTHOLIEHUSI MEXAY MYTSIMHU, IPOWJIECHHBIMH TEJIOM 32 IOCIIEIOBATEIbHBIE PABHBIC
IIPOMEXKYTKH BPEMEHH IIPH PAaBHOYCKOPEHHOM JIBHJKEHHH C HAYaJIIbHOW CKOPOCTBIO, PABHOM HYIIIO.

N3ydenune nBUKEHUS MapuKa B BI3KOM KUIKOCTH.
N3yuenune nBmxeHus Tena, OpOIMIEHHOTO TOPU30HTAIBHO.
Tema 2. lunamMuka

[Tpuniun otHocurenbHOCTH ["anunes. [lepBoiii 3akoH Hptorona. MIHepmansHble cucTeMbl 0TcuéTa. Macca
tena. Cua. [Tpunnun cynepno3unuu cwi. Bropoii 3akoH HeroToHa /11 MatepralibHOM TOUYKH.
Tpetuii 3akoH HploTOHA 17151 MaTepUalIbHBIX TOYEK. 3AKOH BCEMUPHOTO TiroTenus. Cuna Tsxectu. [lepBas
KocMmHu4ueckasi ckopocth. Cmia ynpyroctu. 3akoH ['yka. Bec tenma. Tpenuwe. Buabl Tpenus (mokos,
cKoybkeHusi, kaueHus). Cuna tpenus. Cyxoe tpenue. Cuia TpeHHs] CKOJIBKEHHUS U CHUJIa TPEHUS MOKOS.
Koaddunment tpenus. Cuia conpoTHUBICHUS P IBWKEHUU Tella B )KUAKOCTH Wi rase. [loctynarensHoe
U BpalaTesbHOE JBI)KEHHE a0COJIOTHO TBEPAOro Tesia. MOMEHT CHIIbI OTHOCHUTENIBHO OCH BpPAalCHHUS.
[Ineuo cunbl. YcnoBusi paBHOBecuss TBEPAOro Tena. TexXHUUECKHE YCTPOICTBA U MPAKTHYECKOE
MPUMEHEHHE: MOALUIUITHUKY, JBIKEHUE HCKYCCTBEHHBIX CIYTHUKOB. J[eMOHCTpanuu SIBjeHHE HHEPIHH.
CpaBHeHune macc B3auMoJeicTByromux Ten. Bropoit 3akoH Hetotona. M3mepenne cuin. CroxeHue CHIL
3aBHCHUMOCTh CHJIBI ynpyroctu ot nedopmanuu. HeBecomocTsh. Bec Tena mpu yckopeHHOM MmoabéMe U
najgeHuu. CpaBHEHUE CUJI TPEHUS MOKOsI, KAYEHUSI U CKOJIBKEHHS. YCIOBHUS paBHOBECHs TBEPAOIO Tea.
Buner paBHOBecHs.

YdeHnueckuil 3KCIepuMeHT, 1abopaTopHbIe paboThI
N3yuenue aprxeHust Opycka 1o HaKJIOHHOW TJIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH CHJI YIPYIOCTH, BO3HHMKAIOUIMX B MPYXHHE U PE3WHOBOM oOpaslle, OT MX
nedopmanuu. ViccnenoBanue ycaoBHid paBHOBECHs TBEPIOTO Tela, UMEIOIIETO OCh BPAILCHUS.
Tema 3. 3akoHBI cOXpaHeHHs] B MeXaHUKe



WMnynec MarepualibHOM TOYKM (Tesla), CUCTEMBI MAaTEpUANbHBIX TOYEK. VIMIIyabC CHUIBI U U3MEHEHHE
UMITyJIbCa Tela. 3aKOH COXpaHEHUs uMIlyabca. PeakTuBHOe nBuxkeHue. PaboTta cuibl. MOITHOCTE CHIIBI.
Kunernueckass »Hepruss MarepuanbHOW Touku. TeopemMa 00 HM3MEHEHHMM KHHETUYECKOW SHEpPruMu.
[lorenumansHast dSHeprus. [loTeHumanbHas  dSHEprus  ynpyro JaeOpPMHPOBAHHON  MPYKHUHBIL.
[ToTeHumanpHas 3Heprus Tena BOIM3M MOBepXHOCTU 3emuid. IloTeHnanbHble 1 HENOTEHIUAIbHBIE CUJIBL.
CBs3p palbOTHl HEMOTEHIMAIBHBIX CHJ C W3MEHEHHMEM MEXaHWYECKOW SHEPrUM CHCTEMBI TeJ. 3aKOH
COXpaHEHUsI MEXaHWYECKOW JdHEPIuH. YINPYrue U HEYIpYyrue CTOJKHOBEHHUsA. TEeXHUYECKHE YCTPOMCTBA U
MIPAKTUYECKOE IPUMEHEHHE: BOJIOMET, KONEDP, IPYKUHHBIN ITUCTOJIET, ABUKEHUE PAKET.

JlemoHCcTpanmu

3aKOH COXpAaHEHHUS UMITYJIbCa.

PeakTuBHOE nBUKEHUE.

[lepexon noTeHMAIbHON PHEPTUHU B KUHETUUECKYIO M 00paTHO.

Y4eHnuyecKkui IKCIEPUMEHT, JabopaTopHbIe paboThI

N3ydeHne abCOMOTHO HEYIIPYToro yAapa ¢ MOMOIIBIO IBYX OJIMHAKOBBIX HUTSHBIX MasTHUKOB.

UccnenoBanue cBsizu pabOTHI CUJIBI C U3MEHEHHUEM MEXaHMUECKOW DHEPTUHU Tella Ha MMPUMEPE PacTsHKEHUS
PE3UHOBOTO XI'yTa.
Pa3nen 3. MoJiekyasipHas Gpu3nka 4 TEPMOIHHAMHUKA

Tema 1. OcHOBBI MOJIEKYJISIPHO-KHUHETHYECKOI TEOPUHU

OCHOBHBIE TOJIOKEHUSI MOJIEKYJIIPHO-KHHETUYECKON TEOPUH M MX OINBITHOE 000CHOBaHME. bpoyHOBCKOE
newkenne. Juddys3usa. Xapaktep ABMKEHUS M B3aWMOJCHCTBUS YacTHIl BemiecTBa. Mojenu CcTpoeHus
ra3oB, )KHJIKOCTEl M TBEPHABIX Tel U OObSICHEHHE CBOMCTB BEI[ECTBA HA OCHOBE 3THX Mojeneil. Macca u
pa3mepsl Mousiekyn. KonudectBo BemectBa. [locrosinnas Aoraapo. TemnoBoe paBHoBecue. Temmeparypa
n e wm3mepenue. Illkama temmepatyp Llenbcus. Mogens uaeansHoro rasza. OCHOBHOE YypaBHEHHE
MOJIEKYJISIPHO-KHUHETUYECKOH TEOpUH HAealbHOro raza. AOCOJIIOTHas TeMIleparypa Kak Mepa cpeaHei
KMHETUYECKOM »HEepruM TeIIoBOro JABIKeHUs vactull rasza. lllkama temnepatyp KenbpBuna. ['a3oBble
3aKkoHbl. YpaBHeHue MenpaeneeBa—Kianeiipona. 3akon Jlanbrona. M3omporeccsl B MACAIBHOM Tra3e ¢
MOCTOSIHHBIM KOJIMYECTBOM BelecTBa. ['paduueckoe mpeacraBieHne U30MPOLIECCOB: U30TEpPMa, U30X0pa,
n3obapa. Texuuueckue yCTpONUCTBA U MPAKTUUYECKOE IPUMEHEHHUE: TEPMOMETP, OapoMeTp.

JlemoHcTpanuu:

OnbIThI, JOKa3bIBAIOIINE IUCKPETHOE CTPOEHUE BelecTBa, Qororpaduu MOJNEKYT OpPraHMYECKUX
COEIMHEHUI.

OmnbIThl 0 AU(PY3UH KUAKOCTEH U Ta30B.
Mojiens GpOYHOBCKOTO JABHKEHMSL.
Mogens onsita IITepHa.

OHLITBI, AOKa3bIBAOMHUEC CYIICCTBOBAHNEC MCKMOJICKYIIAPHOTO B3aHMMOACHCTBUS.



Monens, HIUTFOCTpUPYIOLIAs IPUPOLY JaBICHHS ra3a HAa CTEHKH COCYZa.
OnpIThI, HIUTFOCTPUPYIOIINE YPaBHEHHUE COCTOSIHUS UAEAIbHOTO ra3a, U30IPOLIECCHI.
YdeHN4ecKuil 3KCIIepUMEHT, JIabopaTopHbIE PadOTHI

OmnpeneneHne Macchl BO3/yXa B KJIACCHOM KOMHATE HA OCHOBE M3MEPEHUN 00bEMa KOMHATHI, JABJICHUS U
TEMIIEPATyphl BO3/1yXa B HEH.

HccnenoBanue 3aBUCUMOCTH MEXTy TapaMETPaMU COCTOSHUS pa3pe:KEHHOTO rasa.
Tema 2. OcHOBBI TEPMOTMHAMUKH

Tepmoannamuueckass cucreMa. BHyTpeHHsss SHeprus TEPMOJAMHAMUYECKOM CHUCTEMBI M CIIOCOOBI €€
U3MEHEHUS. KonunuectBo TemnoTsl u pabota. BHyTpeHHsS 3HEpPIrusi 0IHOATOMHOTO
HJCANbHOTO Ta3a. Buasl Temionepenadn: TEIJIONPOBOJHOCTb, KOHBEKIHMS, W3JIyd€HHE. Y JenbHas
TeroéMKoCcTh BenjectBa. KoanyectBo Temiorsl npu remionepenade. I[lonsarue 00 agnabaTHOM mporecce.
[lepBblii 3aKk0H TepMOaMHAMUKHU. IIpuMeHeHue mnepBOro 3akoHa TEPMOJMHAMHMKM K HM30MIPOLECCaM.
I'padmueckas unTepnperanus padoTel raza. Bropoit 3akoH Tepmoaunamuku. HeoGpatuMocTs npoiieccoB B
npupoje. TeroBble MamuHbl. [IpuHIUOBL IEHCTBUS TEIUIOBBIX MamuH. lIpeoOpa3zoBaHusi sHepruu B
TerioBbIX MamuHax. Koadduument mnonesnoro neiictBus teruoBoil mamwmubl. [uxn KapHo u ero
KOA(QUIIUEHT MOJIE3HOTO JeHCTBHUS. DKoJoru4eckue NpoodaemMbl TEIIOIHEPTETUKH. TeXHUYeCKHe
YCTPOHCTBA M MPAKTUYECKOE NMPUMEHEHHUE: JBHUIATElb BHYTPEHHETO CropaHusi, ObITOBOM XOJIOAWJIBHUK,
KOHJUIMOHED.

JleMoHCTparmu

V3MeHeHre BHYTpEHHEW SHEPrHHM Teja NpPU COBEPIICHUH pPa0OTHI: BBUIET MPOOKH M3 OYTBUIKH MO
JICWCTBUEM  C)KAaTOro  BO3[yXa, HarpeBaHume Odpupa B JATYHHOH TpyOke TyTéM  TpeHHS
(BUIIEOAEMOHCTpAITHS ).

W3menenne BHyTpeHHEH sHepruu (TemIepaTypbl) Tea Mpu Terionepeaaye.

OmnpIT 10 agrabaTHOMY pacIIUPEHUIO BO3AyXa (OMBIT C BO3AYIIHBIM OTHUBOM).

Mopenu napoBoii TypOUHBI, IBUTATENS] BHYTPEHHETO CTOPaHMsI, PEAKTUBHOTO JIBUTATEIS.
Y4eHUYeCKui IKCIIEPUMEHT, J1a00paTopHbie paboThI

N3mepenue yaenpHON TEIIOEMKOCTH.

Tema 3. ArperaTHbie cOCTOSIHUS BellleCTBA.

®a3oBbIe TIepexXOo bl Hap006pasoBaHI/Ie N  KOHACHCAIWs. I/IcnapeHHe U KureHue. AOCONIOTHAS H
OTHOCUTCIIbHAs BJIAJKHOCTH BO3aYyXa. HacpimeHnnsii mnap. YaenpHas TemjaoTa nap006pa30BaHH;1.
3aBHCHMOCTh TEMIICPATYPbl KUIICHHUA OT AABJICHUA. TBépI[OC TCJII0. KpI/ICTaJ'IJ'II/IquKI/Ie n aMOp(bHBIe TCI1a.
AHI/I3OTpOHI/IH CBOICTB KpHUCTAJIIIOB. >KI/I)1KI/I6 KpHUCTAJJIbI. COBpeMCHHHC MaTepuraJlbl. IInaBneHue u
KpucTaljim3anus. VaenpHas TeIJIoTa IJIABJICHMS. CY6J'II/IM8.I_II/ISI. ypaBHCHI/IC TEIUIOBOro OaaHca.
Texauueckue YCTpOﬁCTBa U TIPAKTUYCCKOC IMPUMCHCHHC: TUTPOMCTPp U TCUXPOMETP, KaJIOPUMETP,
TCXHOJIOTHMH MMOJTYUYCHHUSA COBPEMCHHBIX MATCPHAJIOB, B TOM YHUCJIIC HAHOMATCPUAJTIOB, U HAHOTCXHOJIOTHUH.



JlemoHCcTpanyu
CBoiicTBa HACHILIEHHBIX MTAPOB.

Kunenue npy noHMKEHHOM JIaBJICHUH.

CriocoObl M3MEPEHUS BITAKHOCTH.

HaGnronenue HarpeBaHus U IJIaBJICHHS KPUCTATHUECKOTO BEUIECTBA.
JleMoHcTpanust KpUCTalIoB.

Y4eHnuecKuil 3KCIIepUMEHT, J1abopaTOpHbIE PabOThI

N3mepenune oTHOCUTENBHON BIaKHOCTH BO3yXa.

Pazjnen 4. DaekTpoanHaMuka

Tema 1. DnekrpocraTuka

Onektpu3anus Ten. OJEKTpUYecKWil 3apsn. JlBa Buaa snexkTpudeckux 3apanoB. [IpoBonHuKW,
TUBJIEKTPUKH U TOTYIPOBOJHUKHU. 3aKOH COXpaHEHHS JIEKTpUYecKoro 3apsjaa. BzaumoaelictBre 3apsa0B.
3akoH Kynona. TodeuHslil JIEKTpUYECKHM 3apsA]. DiIeKTpuyeckoe nojue. Hanpsk€HHOCTh 2IEKTPUIECKOTO
noJi. [IpyHImn cynepno3uiym 3IeKTPUIECKUX TTOJIEH. JIvHNM HaNpsKEHHOCTH
anekrpuyeckoro mojsi. PaGora cunm snekrpocrtarmyeckoro moiisi. [lotenuman. PasHOCTh MOTEHIMANOB.
[IpoBOAHMKM ¥ [MPIEKTPUKH B 3JIEKTPOCTATHUYECKOM TMoze. JludnekTpuueckass MNPOHUIIAEMOCTb.
DnekTpoéMKoCcTh. KoHaeHcatop. DIEKTpOEMKOCTh IIJIOCKOTO KOHAEHCATOpa. JHEPrus 3apsuKeHHOTO
KOHJIeHCaTopa. TeXHUYecKue yCTpOMCTBA M MPAKTUYECKOE NPUMEHEHHE: 3JIEKTPOCKOMN, 3JIEKTPOMETP,
AIIEKTPOCTATUYECKAs 3alllUTa, 3a3eMJIEHUE 3JIEKTPONpPUOOPOB, KOHJAEHCATOP, KOMHPOBAIbHBIN ammapar,
CTPYUHBII MIPUHTEP.
JeMoHcTparmu

YCTpolcTBO M MPUHIUIT ICUCTBUS SJIEKTPOMETPA.

BSaHMOHCﬁCTBHC HAad’JICKTPU30BaHHBIX TCII.
BHGKTpI/ILIeCKOG ITOJIC 3apsAXKCHHBIX TEII.
HpOBOI[HI/IKI/I B JJICKTPOCTAaTUYCCKOM II0JIC.
3J'IeKTpOCTaTI/ILIeCKaH 3amiiuTra.
Z[I/ISJ'IGKTPI/IKI/I B OJICKTPOCTATUYCCKOM II0JIC.

3aBHCHMOCTh BHCKTPOéMKOCTI/I IJIOCKOT'O KOHACHCATOPpA OT IUIOINAaAU IIJIACTUH, paCCTOAHHUA MCKIAY HUMHU U
,HH3HCKTqueCKOﬁ IIPpOHUIACMOCTH.

OHeprus 3apsHKEHHOTO KOHIEHCATOopa.
YdeHnuecKuil 3KCIepuMeHT, J1abopaTopHbIE PabOTHI

I/I3MepeHI/IC BHCKTpOéMKOCTI/I KOHACHCATOpPA.



Tema 2. IlocTOSIHHBIH 3J1eKTPUYECKU TOK.

Toku B pasnMuHBIX cpegax OJEKTPUYECKUH TOK. YCIIOBHS CYIIECTBOBAHMS 3JIEKTPUUYECKOTO TOKA.
Ucrounuku Ttoka. Cuna toka. Ilocrosuubiii Tok. Hampsbkenue. 3akon Oma aiig ydyacTKa ILEIU.
DNEeKTpUYECKOE  CONpOTUBIEHHE.  YJIelbHOE  CONpoTUBIEHHE  BemecTBa.  llocienoBarenbHoe,
napajulesIbHOE, CMEIIAHHOE COEJMHEHHE IPOBOIHUKOB. PaboTa 3/1eKTpHUecKoro Toka. 3aKkoH
Jbxoyns—Jlenna. MOIIHOCTh  3JEKTPUUECKOTO TOKAa. ODJEKTPOJABMKYINAs CuUjda U BHYTPEHHEe
CONIPOTHUBIICHHE UCTOYHUKA TOKa. 3akoH OMa sl MOJHOM (3aMKHYTO#) anekTpuueckoi 1enu. Kopotkoe
3aMbIKaHHE. DJIEKTPOHHAS IPOBOJAUMOCTD TBEPBIX METANIOB. 3aBUCUMOCTb COIIPOTUBJICHUSI METAJIJIOB OT
teMiieparypbl. CBEpXIPOBOIUMOCTb. DJIEKTPUUYECKUNA TOK B BakyyMme. CBOWCTBA 3JIEKTPOHHBIX ITYYKOB.
[TonynpoBoanuku. CoOCTBEHHAs! M MPUMECHAs! IPOBOIUMOCTD MOITYIPOBOAHUKOB. CoiicTBa
p—n-nepexona. IlomynpoBOJHUKOBBIE NPUOOPBL. DJIEKTPUYECKUH TOK B pPACTBOpPaX M pacijiaBax
AJIEKTPOJIUTOB.  DIEKTPOJIUTHUECKAs JAUCCOLMAlMs. ODJIEKTpoiM3. OJEKTPUUEeCKHid TOK B Trasax.
CaMocToATENnbHBIH W HecaMOCTOSTeNbHBIM pa3zpsa. Monnus. [lnazma. Texnuueckue ycTpoiictBa M
MPaKTUYECKOE MPUMEHEHUE: aMIIEPMETP, BOJIBTMETP, PEOCTAT, UCTOUYHUKU TOKA, AIEKTpPOHArpeBaTebHbIE
pUOOPHI, AMEKTPOOCBETUTENbHBIE TPUOOPHI, TEPMOMETP COMPOTHUBIICHHUS, BAKYYMHBIN JHOJ, TEPMUCTOPHI
1 (hOTOPE3UCTOPHI, MOITYIPOBOIHUKOBBIN 11O, TaJIbBaHUKA.

JlemoHCcTpamu
I/I3MepeHI/Ie CHJIBI TOKA Y HAITPSHXKCHUA.

3aBHCHMOCTH COIMPOTUBJIICHUA HIHUJIWMHAPUYCCKUX IIPOBOJHUKOB OT MIAJWHBI, ILIOINAAW IIOICPECUYHOIO
CCUCHUA U MaTCpHraja. CmMmenranHoe COCIMHCHHE IIPOBOJHHUKOB.

[Ipsimoe u3MepeHue EKTPOABUKYILECH CUITBI.

KopoTkoe 3aMbikaHie ralbBaHUYECKOTO AJIEMEHTA U OI[EHKA BHYTPEHHETO COMPOTUBIICHHUS.
3aBUCUMOCTD CONPOTUBIICHUSI METAJUIOB OT TEMIIEPATYPHI.

[IpoBOIUMOCTD ANIEKTPOIUTOB.

HckpoBoii pa3psii 1 MPOBOJUMOCTE BO3AyXa.

OAHOCTOPOHHSISI MPOBOUMOCTD JHOIA.

Y4eHUYeCKui IKCIIEPUMEHT, J1a00paTopHbie paboThI

N3ydeHne cMEIIaHHOTO COEAMHEHUS PE3UCTOPOB.

N3mepenune 35eKTpoaBHAKYIIEH CUITbl HCTOYHUKA TOKA U €r0 BHYTPEHHETO COMPOTUBIICHUS.
Habmonenue snextponusa.

MexnpeaMeTHbIE CBSA3U

Nzydenue xypca ¢usuku 6a3oBoro ypoBHs B 10 Kiacce OCYIIECTBISETCS C YU4ETOM COJIEP>KATEIbHBIX
MEXIPEIMETHBIX CBS3€H € KypcaMM MaTeMaTHKH, OHWOJOTHUH, XUMHH, Teorpaduu U TEXHOJOTHH.
MexnpeaMeTHbIE MOHATHUS, CBA3aHHBIE C W3YUEHHEM METOJIOB HAYYHOTO IMO3HAHUS: SBJICHUE, HAYYHBIH



¢dakr, rumnotesa, GuU3MUYeCcKas BEIMYWHA, 3aKOH, TEOpHs, HAOIIOACHHE, DKCIEPUMEHT, MOJEIHpPOBAHHUE,
MO/Ie]b, U3MEPEHUE.

MaremaTHKa: peuieHue CUCTeMbl YpaBHEHUH, JuHelHas (QyHkuus, napabomna, runepbona, ux rpahuku u
CBOWCTBA, TPUTOHOMETpUYECKHE (YHKIMH: CHUHYC, KOCHHYC, TaHT€HC, KOTAaHT€HC, OCHOBHOE
TPUTOHOMETPUYECKOE TOKIECTBO, BEKTOPBI U UX IIPOCKLIUN HA OCH KOOPAHUHAT, CJI0KEHUE BEKTOPOB.

buonorus: MexaHuueckoe MABM)KEHHME B JKMBOM mpupoie, anddysus, ocMmMoc, TEMI000MEH KUBBIX
OpraHu3MOB (BU/Ibl TEILUIONIEPEayuH, TEINIOBOE PAaBHOBECHE), JIEKTPUUECKUE SBJICHUS B dKUBOU IIPUPOJIE.

Xumus: AUCKPCTHOEC CTPOCHHEC BCIICCTBA, CTPOCHHEC ATOMOB M MOJICKYJI, MOJIb BCHICCTBA, MOJIAPHAA
Macca, TCIIJIOBBIC CBOMCTBA TBépI[I)IX TCII, )I(HI[KOCTGfI N Tra3oB, JJICKTPHUYCCKUC CBOMCTBA METAJIOB,
QJICKTPOJUTHUYCCKAA JUCCOLHALIMA, raJIbBAHUKA.

I'eorpadusi: BnaxxHOCTh BO3/1yXa, BETPbI, 0apoMeTp, TEPMOMETP.

Texnonorusi: mpeobpazoBaHue JBMKEHUI C HCIOJIb30BAaHUEM MEXAaHHU3MOB, Y4YET TPEHHUS B TEXHHKE,
MOAIIUITHUKY, UCIOJb30BaHUE 3aKOHA COXpPAHEHMsI UMIIYJbca B TEXHHUKE (pakeTa, BOJAOMET U Jpyrue),
JIBUTATENh BHYTPEHHETO CropaHus, napoBasi TypOrHa, ObITOBOM XOJIOJMIBHUK, KOHTUIIUOHEDP, TEXHOJIOTUN
IIOJYy4YEHUsI COBPEMEHHBIX MAaTepHUajoB, B TOM YHCIE€ HAHOMAaTepUaloB, W HAHOTEXHOJIOTHH,
NIEKTPOCTATUYECKAs  3allUTa, 3a3eMJICHHE DIEKTPONPUOOPOB, KCEPOKC, CTPYHHBI  MpHUHTED,
AJIEKTpOHArpeBaTeNIbHbIe MPUOOPHI, HIEKTPOOCBETUTENbHBIE TPHUOOPHI, FralbBaHUKA.

11 KJIIACC
Pa3znen 4. JjeKkTpoguHAMHUKA
Tema 3. MarauTHoOe€ 1oJe€.

OnexkTpoMarHuTHass UHAyKOus. llocTosiHHble MarHuTel. B3aumonelcTBHE TOCTOSHHBIX MAarHUTOB.
MaruautHOe 1osie. BekTop MarHUTHOW WHAYKIMU. [I[pyHIUN Cyneprno3uiMu MarHUTHBIX MoJied. JIuauu
MarHuTHOM MHAYKIUU. KapTuHa ITUHUI MarHUTHOW MHAYKUWU MOJIA MOCTOSHHBIX MAarHUTOB. MarHuTHoe
T10JIe MPOBOJHMKA ¢ TOKOM. KapTuHa NTMHUN MHAYKIMHA MAarHUTHOTO TOJISI JUTMHHOTO MPSIMOTO MPOBOJHHUKA
U 3aMKHYTOIO KOJIBIIEBOTO IMPOBOJHMKA, KaTymiku ¢ TokoM. OmnbiT Opcrena. B3aumoneiictBue
MpOBOJHUKOB ¢ TOKoM. Cuna Awmmnepa, e€ monyiap u Hanpasienue. Cuna Jlopenua, e€ Moaynp u
HampaBiieHue. [[BrkeHne 3apsHKeHHOM YacTHIIBI B OJTHOPOJAHOM MarHUTHOM moJje. Pabora cuibl Jlopenna.
SIBneHue 37eKTPOMAarHuTHOM MHAYKUMU. [I0TOK BEKTOpa MarHUTHOM MHAYKLMH. DJIEKTPOJBUKYILAS CHJIA
WHIYKOUMU. 3aKOH JJIEKTPOMAarHuTHOM wuHAyKiuu @Dapaznesd. BuxpeBoe 3iekTpuyeckoe IOJIE.
DNEeKTpOABMKYILAsd Cuila HHAYKUMM B TPOBOJHUKE, IBUKYIIEMCS IOCTYNATEIbHO B OJHOPOJHOM
MarHutHOM mnoJe. IIpaBuno Jlenna. MHAyKTUBHOCTD. SIBI€HME CaMOMHAYKIIMHU. DJIEKTPOJABMKYIIAS CHIIA
CaMOMHJIYKIIMU. DHEPrus MarHUTHOTO MOJISl KaTYIIKH C TOKOM. DJIEKTPOMArHUTHOE moje. TexHuueckue
YCTPOMCTBA U MPAKTUYECKOE NMPUMEHEHHE: MOCTOSHHBIE MAarHUTHI, 3JIEKTPOMArHUTHI, 3JIEKTPOJBUTATENb,
YCKOPUTEIHN 3JIEMEHTAPHBIX YACTUILL, HHIYKIMOHHAS M1€Yb.

JeMoHCcTpamun

OmnsIT Opcrena.
OTKJIOHEHHE BIEKTPOHHOIO ITyYKa MarHUTHBIM TIOJIEM.



JIMHUY MHOYKIUA MarHUTHOTO TIOJISL.

B3anmopeiictBre 1ByX MPOBOJAHUKOB C TOKOM.

Cuna Awmrmepa.

[HerictBue cuiibl JIopeHIa Ha MOHBI SJIEKTPOJIUTA.

SIBieHHE ANEKTPOMArHUTHOM MHIYKLINH.

[IpaBuiio JleHna.

3aBUCUMOCTD 3JIEKTPOIBUKYILIEH CUITBI HHIYKLIUU OT CKOPOCTH U3MEHEHUSI MarHUTHOTO NIOTOKA.
SIBrIeHNE CAaMOMHIYKIINH.

Y4eHnuecKuil 3KCIIePUMEHT, J1abopaTOpHbIE PabOThI

N3ydyeHre MarHUTHOTO MOJIS KaTYIIKUA C TOKOM.

UccnenoBanue neiicTBUS NOCTOSTHHOIO MarHUTa Ha paMKy C TOKOM.
HccnenoBanue sBIeHUS 3IEKTPOMArHUTHOM MHIYKIIHH.

Pa3nen 5. KoJsieOanus 1 BOJIHBI

Tema 1. Mexannueckue U JIEKTPOMarHUTHBIE KOJICOAHMS

KonebarenpHas cuctema. CBoOOHBICE MexaHWYecKHe KoJsiebaHus. ['apmonnueckue kosiebanus. [lepuon,
yacToTa, aMIuuTyAa U (aza xosebanuid. [IpyxuHHBIA MasTHUK. MaTeMaTHYeCKU MasTHUK. YpaBHCHHE
rapMOHHMYECKHX KojeOanuii. [IpeBpamienne sHEpruyu mpu rapMOHHUYECKHX KojeOanusx. KomebaTenbHbIN
KOHTYp. CBOOOHBIEC SIEKTPOMArHUTHBIE KOJIEOAHUS B HACaIbHOM KOJeOaTelbHOM KOHType. AHalIOrHus
MEXAY MEXaHWYECKUMH U DJIEKTPOMAarHUTHbIMU KosieOaHusimMu. dopmyna TomcoHa. 3aKOH COXpaHEHUS
SHEpruM B UJeallbHOM KojiebarenbHOM KoHType. DenepanbHas pabouas mporpamma. IIpeacraBneHue o
3aryxalomux KoyiebaHusX. BbIHykJIeHHble MexaHuueckue koJyiebanus. Pesonanc. BriHyxkaeHHbIE
ANIEKTpOMarHuTHeIe KosieOaHus. llepemenHblii TOK. CHHYCOMIAIbHBIM IEPEMEHHBIH TOK. MOIIHOCTH
MEPEeMEHHOTO TOKa. AMIUIUTYJHOE U JEHCTBYIOIIEe 3HaUeHUE CUIIBI TOKa U HamnpsbkeHus. Tpanchopmatop.
[IpousBojcTBO, Tmepenaya M MOTPEOIEHUE DJICKTPUUYECKON SHEPruu. ODKOJIOTUYECKHE PHUCKU TpU
MIPOU3BOJICTBE 3JEeKTpodHepruu. KynbTypa HCHONB30BaHUSA AIIEKTPOIHEPTUH B TOBCEIHEBHOM IKU3HHU.
Texnuueckue ycTpoiicTBa U MPAKTUYECKOE MPUMEHEHHE: dTIEKTPUUECKUN 3BOHOK, T€HEPaTOp MePEMEHHOTO
TOKa, JJMHUHU DJIEKTpoIepeaay.

JemoHcTpanuu

HccnenoBanue napaMeTpoB KosaeOaTeIbHON cucTeMbI (TIPY>KUHHBIN UITH MaTEMaTUYECKUI MasSTHUK).
HaGnronenue 3aTyxarommx KojieOaHuil.

HccnenoBanue CBOMCTB BEIHYKICHHBIX KOJIeOaHUH.

Habmonenue pesonanca.

CBO60,[[HBIC QJICKTPOMArHuTHBIC KoJIeOaHHs.



OCHHHHOFpaMMbI (3aBI/ICI/IMOCTI/I CHJIBI TOKA MU HaHpSI)KeHI/ISI oT BpeMeHI/I) JUUIA BJIGKTPOMaI‘ HUTHBIX
KOJICOaHUIA.

Pe3onanc npu nocienoBaTenbHOM COSAMHEHUH PE3UCTOPA, KaTYIIKU MHAYKTUBHOCTH U KOHJIEHCATOPA.
Monens JINHUNU 3IIEKTPOIIEPEIadH.

Y4eHnYeCcKuil 3KCIIEpUMEHT, 1TaO0paTOpHbIE padOTHI

HccnenoBanue 3aBUCMMOCTH IIEPHO/1a MaNbIX KOJIe0aHUI Tpy3a Ha HUTH OT JUIMHBI HUTHU U MacChl rpy3a.

HccnenoBanue mepeMEeHHOTO TOKa B IIENH M3 MOCIIEI0BATEILHO COSAMHEHHBIX KOHIEHCATOPA, KATYIIIKH U
pesucropa.

Tema 2. Mexannyeckue u IJNIEKTPOMArHUTHBIC BOJIHBI

MexaHnyeckue BOJIHBI, yCiI0BUs pacnpocTpaneHus. [lepnoa. CkopocTh pacpoCTpaHeHuUs U JUIMHA BOJIHBI.
[Tonepeunsie U npo10JibHBIE BOJIHBL. VIHTepdepenus u nudpakius MeXxaHnueckKux BoH. 3ByK. CKopocTh
3ByKa. | pOMKOCTB 3ByKa. BricoTa Tona. TeMOp 3Byka. DIeKTpOMAarHUTHBIE BOJIHBL. Y CIIOBUS
W3ITyYeHUs] DJIEKTPOMAarHUTHBIX BOJH. B3aumuas opuenrtanus BektopoB E, B, v B 31eKkTpoMarHUTHOMN
BojHe. CBOMCTBAa 3JEKTPOMAarHUTHBIX BOJH: OTpakK€HUE, MpeJoMIIEHUE, NoJspu3auus, Iudpaxius,
untepdepenusa. CKopocTh 3eKTpoMarHUTHbIX BOJH. lllkana smekrpomarHuTHBIX BOJH. [lpumenenue
AIIEKTPOMArHUTHBIX BOJH B TEXHHUKE M ObITy. [IpMHIMMIBI paanocBs3u M TeneBuAeHHs. Paanonokanus.
DJIEKTPOMAarHuTHOE 3arpsA3HEHUE OKpyXKarolel cpeapl. TeXHHYecKne YCTPOMCTBA W MPAKTUYECKOE
IIPUMEHEHHE: MY3bIKaJIbHbIE HHCTPYMEHTHI, yAbTPA3BYKOBAs TMAarHOCTHKA B TEXHUKE U MEIULMHE, paaap,
paguonpuéMHUK, TeJIeBH30p, aHTeHHa, TenedoH, CBU-neus. denepanpHas padouas mporpamma | dusmka.
10-11 xnaccer (6a30BbIid ypoBeHB) 16

JeMoHcTparmu

OO6pa3zoBaHue U pacpOCTPaHEHHUE TIOTIEPEYHBIX U MPOJIOJbHBIX BOJIH.

Komneb6umromieecs TeJ10 Kak HCTOYHHK 3BYKA.

HaGnrogenue oTpaykeHus U MPEIOMIICHUS MEXaHUIECKUX BOJIH.

Hab6nronenue narepdepeHuy U AUPpaKiuid MEXaHUHIECKUX BOJTH.

3BYKOBOI pe30HaHC.

Habmronenue cBsizu rpOMKOCTH 3BYKa U BBICOTHI TOHA C aMIUIUTYIOM U YaCTOTON KOJIeOaHHIA.

HccnenoBanue CBOMCTB AJIEKTPOMArHUTHBIX BOJIH: OTpaXXEHHE, MPENOMIICHHUE, TOIIpU3aus, Audpaxius,
UHTEepEepeHIIHsL.

Tema 3. OnTuka. I'eomeTpnueckasi ONTHKA.

[IpssMonMHENHOE PacIpOCTPAHEHUE CBETA B OJHOPOIHOM cpene. Jlyd cBera. ToueyHBI UCTOYHUK CBETA.
OTtpaxxeHue cBeTa. 3akoHBl OTpaxeHus cBera. llocTpoeHune wu300pakeHM B TUIOCKOM 3€pKalie.
IIpenominenue cBeTa. 3aKOHBI NpENIOMJICHHS cBeTa. AOCONIOTHBIM MOKaszarenb mnpenomieHus. I[lomHoe
BHYTpPEHHEE OTpakeHHe. IIpenenbHblli Yrojl IOJHOIO BHYTPEHHEro OTpaxeHus. Jlucrmepcus cBeTa.
CrnoxHnblit cocta 6enoro csera. L{Ber. CoOupatoliye 1 paccenBaroiiye JuH3bl. ToHKas nuH3a. DoKycHoe



paccTosiHME W ONTHYECKas cuja TOHKOW JuH3BI. [locTpoeHme wu300pakeHWi B coOMpamOmuX U
paccenBaromux JMH3ax. PopMmyna TOHKOW JIMH3BL. YBEJIMYEHUE, JaBaemoe JUH30M. [Ipenernsl
MPUMEHUMOCTH T'€OMETPUYeCKOH onTuku. BomHoBas ontuka. WHTepdepenius cera. KorepeHTHBIC
WCTOYHUKH. Y CIOBUS HAOIIOJCHUS MAaKCUMYMOB U MUHUMYMOB B UHTEP(EPEHIIMOHHON KapTHHE OT JIBYX
cH(A3HBIX KOTEPEHTHBIX HCTOYHHKOB. Jludpakums cBera. [AudpaxnuonHas pemeérka. YcinoBue
HAOJIOIEHUS] TJIABHBIX MAaKCUMYMOB IIpW TaJICHUM MOHOXPOMAaTHYECKOTO CBeTa Ha JIU(PPAKIUOHHYIO
pemérky. Ilomspusanusa cera. TexHuyeckne yCTpOMCTBAa M IPAKTHYECKOE NPHUMEHEHME: OYKH, JIyNa,
doroanmapar, TPOEKIIMOHHBIN ammapar, MUKPOCKOII, TEJIECKOI, BOJIOKOHHAS ONTHKA, AU(paxkirmoHHAas
pemeéTKa, MOJISIPONL.

JlemoHCcTpanmu

[IpssMoMHENHOE PaCIIPOCTPAHEHHUE, OTPAKEHHUE U IIPEIIOMIIEHUE CBETA.
OnTrueckue mpruOOpsI.

[TonHOE BHYTpEHHEE OTpaXKEHUE.

Mopens cBeToBOA.

HccnenoBanue cBOWCTB N300pakeHU B JTMH3aX.

Mopenn MEKpOCKOMa, TEIECKOTIA.

HaGnronenue nnrepdepeHiiny crera.

Ha6nronenue nudpakuum ceta.

HaGnronenune nucnepcun ceta.

[Tonydenue cekTpa ¢ HOMOUIBIO IPU3MBI.

[TosrydeHue crnekTpa ¢ HOMOILBIO JU(PPAKIIMOHHON PEIIETKH.
HaGnronenue nossipusanuy cBeta.

YueHnueckuil 3KCIepuMeHT, JabopaTopHble paboThI
N3mepenue nokasaresns NpeaoMIIEHUS CTEKIIA.
HccnenoBanue cBOMCTB M300paKeHH B TMH3AX.
HaGnronenue nucnepcun cBera.
Pazgen 6. OcHOBBI cHieNHAIbHOI TEOPUH OTHOCHTEIbHOCTH

rpaHI/II_[LI MMPUMECHUMOCTU KJIaCCUUECKON MEXaHHKHU. HOCTy.]'IaTBI CIICLIMAJIbHOM TCOPHUU OTHOCUTCIIBHOCTHU:
HWHBAPUAHTHOCTL MOAYJIsI CKOPOCTHU CBE€TA B BaAaKyyMeE, IMNPUHIOHUII OTHOCHTCIBHOCTH OUHIITEHHA.
OTHOCHTENBHOCTh OHOBPCMCHHOCTH. SaMCIUIeHI/Ie BpPCMCHHU U COKpAIICHUC NJINHBI. 3HCpI‘I/I$I U UMITYJIBC
pCHHTHBHCTCKOﬁ YaCTUIbI. CBs3b MaccChl ¢ BHCpTHCﬁ U UMITYJILCOM pCHHTHBHCTCKOﬁ qacCTUIbI. 3Hepr nus
ITOKO4.



Pa3nea 7. KBanroBasi puszuka
Tema 1. DneMeHThl KBaHTOBOM ONTUKU

@®otonpl. @opmyna [lnanka cBs3u sHeprum (GOTOHA C €ro 4YaCTOTOW. DHEprus U UMIynbe (poToHa.
OtkpsiTue U uccinenoanue gporodpdexra. Onpitel A.I'. CroneroBa. 3akoHbl (poTodddekra. YpaBHEeHUE
OuHmTeHa s Goroaddekra. «KpacHas rpanuna» ¢dotodddekra. lasnenme cBera. Omnwiter [1.H.
JlebeneBa. Xumudeckoe JACUCTBUE CBETa. TEXHUYECKHE YCTPOWCTBA M MPAKTHUYECKOE IPUMEHEHUE:
¢boTodneMeHT, POTONATYHK, COTHEUHAS OaTapes, CBETOIHOI.

JlemoHCcTpanmu

®oTo3(h(PexT Ha YyCTaHOBKE C IIMHKOBOM MJIACTUHOM.
HccnenoBanue 3ak0HOB BHEUIHETO PoTodPPexTa.
Ceeroauo.

Conneunas Oatapes.

Tema 2. CTpoenue aTroma

Mogenb aroma Tomcona. OnbiTel Pezepdopaa mo paccessuuro a-vactuil. [lnanerapHas Moaenb aroma.
[Tocrynater bopa. U3nydenne u normiomieHrne GOTOHOB MpH MEePeXo/ie aToMa ¢ OJHOTO YPOBHS SHEPTHH Ha
npyroi. Buael ciektpoB. CHeKTp YpOBHEM 3HEprun atoma BoJopojia. BosHoBbIe cBoiicTBa yacTull. BoiaHbl
ne bpoitns. KopnyckyisipHO-BOTHOBOM Ayanu3M. CIOHTAHHOE Y BBIHY)KACHHOE U3TydeHue. TexHnueckue
YCTpOIICTBA U MPAKTUUECKOE MPUMEHEHHUE: CIIEKTPaIbHbIA aHAIN3 (CIEKTPOCKOIT), Jia3ep, KBAaHTOBBIN
koMmriptoTep. DenepanbHas paboyas mporpamma

JleMoHCTparmu

Mogenb onbiTa Pezepdopra.

Onpenenenue IIMHBI BOJHBI Jia3zepa.

HaGnronenue nuHEHYaThIX CIIEKTPOB U3TyUCHUS.
Jlazep.

Yd4eHU4YeCKuil SIKCIIEPUMEHT, JJa00paTOpHbIE pabOTHI
Hab6nronenue nuHeHvyaToro cuekrpa.

Tema 3. ATomHOe s11pPO

OKCIIEpUMEHTBI, J0Ka3bIBAIOIINE CIIOKHOCTh CTPOEHHs sapa. OTKpbITHE pPagUOaKTUBHOCTH. ONBITHI
Pesepdopna mo ompeneneHuio cocraBa paauoakTHBHOro usnydeHus. CBoiicTBa anbga-, Oera-, ramma-
U3NIydyeHus. BiusHue paguoakTMBHOCTM Ha >KHMBBbIE OpraHu3Mbl. OTKpBITHE INPOTOHA M HEUTPOHA.
Hyknonnas monens aapa I'elizen6epra— MBanenko. 3apsan sapa. MaccoBoe uncio sapa. M3oromnsl. Anbda-
pacriaj. DIeKTpOHHBIN U MO3UTPOHHBIN OeTa-pacnaa. ['aMMa-usnyueHue. 3aKOH palMOaKTUBHOTO pacraja.
DOHeprus CBs3M HYKJIOHOB B sape. SAnepusie cuibl. Jledekt maccsl sapa. SnepHsie peakuuu. Jlenenue u
cuHte3 snep. Snepueiii peakrop. TepmosgepHsiii cunte3. IIpoGneMbl W NEpPCHEKTUBBI  SAECPHOM
SHEPreTUKU. DKOJOIrMUYECKUE AaCHEKThI SACPHOU SHEPreTUKU. DJIEMEHTapHble 4YacTULbl. OTKpBITHE



MO3UTpOHA. MeToasl HAOMIONEHWS M PETUCTPAllMK  DJIEMEHTAPHBIX  YaCTHII.

@yHIaAMEHTAJIbHBIE

B3aMMOICHCTBH. EnuHCTBO (u3myeckoil KapTuHbl Mupa. TexXHHYecKHe YCTPOWCTBAa M MPAKTUYECKOE

IIPUMEHEHHE: JO3UMETP, Kamepa BunbcoHa, saepHblil peaktop, aToMHas bomba. JlemMoHcTpauuu

Cu€TunK HOHU3UPYIOIINX YaCTHULI.
Y4eHnuecKuil 3KCIIEPUMEHT, J1abopaTOpHbIe pabOThI
HccnenoBanue TpeKOB 4acTHII (110 TOTOBBIM (poTOTpadusim).

3.TemaTuueckoe IJIAHUPOBAHUE

10 KJIACC (68 u)

TEMATUYECKHNH BJIOK, TEMA KOJIMYECTBO | KOJTMYECTBO KOJIMYECTBO
YACOB KOHTPOJIbHBIX JIABOPATOPHBIX
PABOT PABOT
®U3UKA U METO/Ibl HAYUHOI'O |2 0 0
[TO3HAHUS
MEXAHUKA (184ACOB)
KUHEMATHKA 5 4
JTMHAMUKA 7 2
3AKOHBI COXPAHEHU S B 6 2
MEXAHUKE
MOJIEKYJISIPHASI ®U3UKA U TEPMOJINHAMMUMKA (24 )
OCHOBBI MOJIEKYJISIPHO- 9 2
KUHETUYECKO! TEOPUU
OCHOBbI TEPMOJIMHAMUKHN 10 1
ATPETATHBIE COCTOSIHUSI 5 1 1
BEILECTBA. ®A30BbIE
[IEPEXO/IbI
3JEKTPOJIUHAMUKA (224.)
AJIEKTPOCTATUKA 10 1
[IOCTOSIHHBIU DJIEKTPUYECKUU | 12 1 3
TOK. TOK B PA3JIMYHBIX
CPEJIAX
[TIOBTOPEHUE KYPCA ®U3UKU 2 1
10KJI
UTOI'O 68 4 16

11 KJIACC (68 YACOB)




Ne Ha3Banue TeMbl KosunyecTBo 4acos
obee KOHTPOJBHBIX | Ja0OPaTOPHBIX
1 | OCHOBBI 3JEKTPOJMHAMHUKH 12 1 3
2 | Konebanus v BOJIHBI 10 1 2
3 | Onruka 10 1 3
4 OcHOBBI crienuanbHON TeOpUU 9
OTHOCHTEIIbHOCTU

5 | KBanroBas dusuka 7 1
6 | Ctpoenue aToma. 10 1
7 | AromHoe s1pO 8 1
8 | IloBropenue 9 1

Hroro 68 5 10




11 kaace

Ne Ha3Banue TeMbl KonnuecTBo yacoB
ob1ee KOHTPOJIBHBIX 71a00paTOPHBIX

1 OCHOBBI BJICKTPOTHHAMHUKH 12 1 2
2 Konebanust 1 BOJHBI 10 1 1
3 | Onrtuka 10 1 5)
4 OcCHOBBI cTienuaTbHON TEOPUHU 2

OTHOCHTEIIbHOCTH
5 | KBanroBas (u3uka 14 1 1
6 | Crpoenue u sBomoNUs BeeneHnoi 10 1
7 3naueHue GU3KMKH IS TOHUMaHUS MAPa U 1

Pa3BUTHS IPOU3BOIUTEIBHBIX CHJI
8 | IoBTOpenue 9 1

Hroro 68 5 10
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