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Ha 6230BOM ypOBHE.



INJIAHUPYEMBIE PE3YJIBTATbBI OCBOEHUA YYEBHOI'O ITPEAMETA
OcBoenne yuebHOro mpeamera «Dusnkay Ha ypOBHE CpeIHEro oOmero odpa3oBaHus (0a30BBIA

YPOBEHB) JIOJIKHO 00ECIIEUUTh JOCTUKEHUE CIEAYIOIINX JUYHOCTHBIX, METANPEIMETHBIX U MPEIMETHBIX
00pa30BaTENIbHBIX PE3YIbTATOB.

JIMYHOCTHBIE PE3YJIBTATHI

JIMuyHOCTHBIE Pe3yIbTAaThl OCBOCHUS yUeOHOTo npeamera «Pu3uKay JTOMKHBI OTpa)kaTh TOTOBHOCTD
U CIOCOOHOCTH 00yYaIOIIUXCsl PYKOBOJICTBOBATHCS C(HOPMUPOBAHHON BHYTPEHHEH MO3MUIMENH JTUYHOCTH,
CUCTEMOM IIEHHOCTHBIX OpHMEHTallUi, TIO3UTUBHBIX BHYTPEHHUX YOEXKAEHHUH, COOTBETCTBYIOLIUX
TPaJMLIMOHHBIM IEHHOCTSAM POCCHUICKOTO OOIIECTBA, pPACIIUPEHHUE KU3HEHHOTO OIbITa M OIBITa
JESITEIbBHOCTH B TPOLIECCE pean3allii OCHOBHBIX HANpPaBICHUNM BOCIIUTATEIbHON NESATEIbHOCTH, B TOM
YUCJIE B YAaCTHU:

1) rpaxaaHcKoOro BOCIUTAHUS:

c(hOpMUPOBAHHOCTh TPAXKIAHCKOW TMO3UIIMM OOY4YaIOIIerocsi KaKk aKTUBHOTO M OTBETCTBEHHOTO
YJIeHa POCCUIICKOro 00I1IecTBa;

IMPUHATHC TPAAUITHMOHHBIX O6H_Ie‘leJ'IOBe‘IeCKI/IX FYMAaHUCTHYCCKUX U NICMOKPATUICCKUX HeHHOCTCﬁ;

TOTOBHOCTb BECTU COBMCCTHYIO ACATCIIBHOCTHL B MHTCPECAX I'PAKIAHCKOI'O O6HI€CTBa, Yy4aCTBOBATh
B CaMOYIIpaBJICHUU B O6p330B8.T€J'IBHOI71 OpraHu3aluu;

YMEHHE B3aUMOJICHCTBOBATh C COLUATBHBIMU WHCTUTYTAMU B COOTBETCTBUU C UX (QYHKIHMSIMH H
Ha3HAYCHUCM,;

TOTOBHOCTh K T'YMaHUTAapHOU U BOJIOHTEPCKOU JIEATEIbHOCTH;
2) IaTPHOTHYECKOT0 BOCITUTAHMSI:
c(OPMHPOBAHHOCTb POCCUHCKOM Ipax1aHCKOW UAEHTHYHOCTH, MaTPUOTU3MA;

[IEHHOCTHOE OTHOIIEHHE K TOCYJapCTBEHHBIM CHMBOJIAM, IOCTIKEHUSM POCCUUCKUX YYEHBIX B
obnactu (pU3MKU U TEXHUKU;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSI:
c(OpPMHPOBAHHOCTb HPABCTBEHHOT'O CO3HAHMS, STUYECKOTO TIOBEACHNUS;

CIIOCOOHOCTH OICHUBATh CUTyAllUIO W IIPUHUMATHL OCO3HAHHBIC PCIICHHUA, OPUCHTHPYACH Ha
MOpPaJIbHO-HPABCTBCHHBIC HOPMbI U ICHHOCTU, B TOM YUCJIC B ACATCIIBHOCTU y‘-IéHOl“O;

OCO3HaHHUE JTIMYHOTO BKJIaa B IOCTPOEHHE YCTONYHUBOTO OYIyIIEro;
4) 3¢TeTHYECKOT0 BOCTIMTAHUSA:

ACTETUYECKOE OTHOIIEHHWE K MHpPY, BKIIOUYAs OCTETHUKY HAY4YHOIO TBOPYECTBA, IPUCYLIETO
¢du3nueckoil Hayke;

5) Tpy10BOT0 BOCHIUTAHUS:



MHTEpEC K pa3iuuHbBIM chepam MpoecCHOHATBHON MESTEeNbHOCTH, B TOM YHCIE CBS3aHHBIM C
(GU3UKOIM M TEXHUKOW, YMEHUE COBEpIIATh OCO3HAHHBIN BbIOOp Oynymiel mpodeccuu U peasrn30BHIBATH
COOCTBEHHBIE )KN3HEHHBIC TIaHBbI,

TOTOBHOCTb M CIIOCOOHOCTh K 0Opa3oBaHWI0O M caMOOOpa3oBaHHMIO B 00jacTH (U3UKH Ha
MPOTSKEHUU BCEU KU3HU;

6) 3K0JI0rM4ecKOro BOCIIHTAHHUS:

c(OPMHUPOBAHHOCTH IKOJIOTHUECKON KYJIbTYPhI, OCO3HAHUE TII00ATBHOTO XapaKTepa SKOJOTHYECKUX
pooIieM;

IJIAHUPOBAHUE W OCYILIECTBIEHUE ICHUCTBUU B OKPYXKAIOUIEH CPEAE HAa OCHOBE 3HAHMS LEJEH
YCTOHYHMBOTO Pa3BUTHS YEJIOBEUECTBA;

pacliupeHre OmbITa ACSTENbHOCTH HKOJOTMYECKON HAlpaBiICHHOCTH Ha OCHOBE MMEIOIIHUXCS
3HaHU 10 PU3UKE;

7) HEHHOCTH HAYYHOT'O TIO3HAHMSI:

C(OPMUPOBAHHOCTh MHUPOBO33PEHHS, COOTBETCTBYIOIETO COBPEMEHHOMY YPOBHIO Da3BUTHS
¢uznyecKoil HayKu;

OCO3HAHHME LEHHOCTH HAayYHOW JESITEeIbHOCTH, TOTOBHOCTH B TMpOLECCE H3YYCHUS (UBHUKH
OCYIIECTBIISATh IPOEKTHYIO U UCCIIEI0BATENIbCKYIO NEATEIbHOCTh UHIMBUYaIbHO U B TPYIIIIE.

METAINPEIMETHBIE PE3YJIbTATBI

Ilo3naBaTebHBbIC YHHBePCATbHBIE YUeOHbIE 1eCTBUSA

ba3zoBble JJoruyeckue geMcTBUA:
CaMOCTOSITENIbHO (hOPMYJIMPOBATH U aKTYaAIM3UPOBATH MPOOJIEMY, pacCMaTpUBATh €€ BCECTOPOHHE;
ONPEAEIIATh LENN IEITEIbHOCTH, 33/1aBaTh MMapaMETPbl U KPUTEPUHU UX JTOCTHKECHUS,
BBISABJIATH SaKOHOMepHOCTI/I 158 HpOTHBOpG‘II/ISI B paCCManI/IBaeMI)IX (1)I/I3I/III€CKI/IX SIBJICHUAX

pa3pabaThiBaTh IUJIaH pelIeHHs MNpoOieMbl ¢ Y4ETOM aHalIM3a MMEIOUIMXCS MaTepHajbHBIX U
HEMaTepUAIbHBIX PECYPCOB;

BHOCHUTBb KOPPEKTUBBEI B ACATCIBHOCTH, OLICHUBATH COOTBCTCTBUC PE3YJIBLTATOB LCIIAM, OICHHUBATH
pUCKH HOCHGI[CTBI/Iﬁ ACATCIBbHOCTH,

KOOpPAUWHHPOBATH n BBIIIOJIHATH pa60Ty B YCIOBUAX pcajIbHOTIO, BUPTYAJIBHOT'O )51
KOM6I/IHI/IpOBaHH01"O B3aHMO,Z[ef/'ICTBH$I;

Ppa3BUBATh KPCATHUBHOC MBIINIJICHUEC IIPU PCIICHNUHU JKU3HCHHBIX HpOGJ’ICM.

Ba3oBble ucciiefoBaTe/IbCcKHe 1eiicCTBUA.



BJIAJICTh HAYYHON TEPMHHOJIOTUEH, KITFOYEBBIMH MTOHATUSMHI 1 METOAaMHU (PU3UIECKON HAyKH,

BJIAJICTh HABBIKAMH Y4eOHO-HCCIIEIOBATEIbCKOW M TPOCKTHOH NEATENLHOCTH B 00JIacTH (PHU3HKH,
CHOCOOHOCTBIO M TOTOBHOCTBIO K CaMOCTOSITEIBHOMY IOMCKY METOJOB peIIeHHUs 3a1ad (U3NIEeCKOro
COJIepKaHus1, IPUMEHEHUIO Pa3IMYHBIX METOJIOB ITO3HAHMUS;

BJIAJCTh BUJAMU JICATSIIBHOCTH [0 IIOJYYCHHIO HOBOTO 3HAHUs, €r0 HMHTEPIPETAIUH,
npeoOpa3oBaHUI0 M TPUMCHEHHUIO B PA3JIMYHBIX YYEOHBIX CHTYallUsX, B TOM YHCIE TPU CO3TaHUU
y4eOHBIX TPOCKTOB B 00JIACTH (PU3UKH;

BBISIBJISITH TPUYHHHO-CIICACTBCHHBIE CBS3M W aKTyaJlHM3WpOBATh 3aJady, BBIIBUTATH THIOTE3Y €&
pelIeHHs, HaXOMUTh apryMEHTHl ISl JO0Ka3aTelbCTBa CBOWX YTBEPXKICHHI, 3a/laBaTh IapaMeTpbl U

KPUTEPHU PELICHUS;

AHAJIM3UPOBATE IIOJYYCHHBIC B XOAC PCHICHUA 3aJadd PE3yJIbTAaTbl, KPUTHYCCKU OLCHUBATH HUX
JOCTOBCPHOCTD, IPOTHO3UPOBATHh U3BMCHCHHEC B HOBBIX YCIIOBHUSX;

CTaBUTh U (POpMynIHpOBaTH COOCTBEHHBIC 33/1a4yll B 00pa30BaTEIbHON JESITENLHOCTH, B TOM YHUCIIE
Ipy U3y4eHUH (PU3UKH;

JlaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLI€HUBATh IPUOOPETEHHBIN OIBIT;

YMETb EPEHOCUTh 3HAHUS MO (PU3UKE B IPAKTHUECKYIO 001aCTh )KU3HEACIATEIbHOCTH;

YMETbh MHTEIPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 001acTeill;

BBIIBUI'aTbh HOBBIC UACH, IIPCJIaraTb OpUIruHaJIbHbBIC ITOAXOAblI U PCIICHU A,

CTaBUTh HpO6JIeMI>I " 3a71a4u, JOITYCKAIHE AJIbTCPHATUBHBIC PCIICHU .

Pabora ¢ nnopmanmeii:

BJIaJI€Th HAaBBIKAMH IOJIy4YeHHUs MHPOpPMaluu (U3NYECKOTO COAEP)KaHUS U3 HMCTOYHHKOB Pa3HBIX
TUIIOB, CAMOCTOATCIIbHO OCYIICCTBIIATD ITOMCK, aHAJIN3, CUCTEMATU3alluI0 U UHTCPIIPCTALIUTIO I/IH(bOpMaHI/II/I
pa3INYHBIX BUAOB U (POPM IPEICTABICHHUS;

OLIEHUBATh JOCTOBEPHOCTh MH(OPMAIINH;

HCIIOJIB30BAaTh CpCACTBA HHq)OpMaHHOHHBIX U KOMMYHHKAIIMOHHBIX TEXHOJIOTHI B PEIICHU N
KOTHUTHBHBIX, KOMMYHUKATUBHBIX U OPTaHU3AIlMOHHBIX 3a/]1a4 ¢ COOJII0/IEHEM TpeOOBaHUI 3prOHOMUKH,
TEXHUKH O€30MacHOCTH, TUTHEHBI, pPECypcocOepeKeHUsl, MpPaBOBBIX M OSTUYECKHMX HOPM, HOPM

UH(POPMALIMOHHOM 0€30M1aCHOCTH;

CO3/1aBaTh TEKCThl (U3UYECKOTO COJEp’KaHHs B PA3IUYHBIX (dopMmMaTax ¢ y4ETOM Ha3HAYEHHUS
uH(pOpMallK U 1IeJIEBOM ayIUTOpUH, BEIOMpasi ONTUMANIbHYIO (OpMY MPEACTABICHUS U BU3YyaJU3alIUH.

KoMmyHHKaTHBHBIE YHHBEpPCAJIbHbIE Y4eOHbIE 1eiiCTBUSA:
OCYIIECTBIISATh OOIIEHHE HAa ypoKaX (PU3UKU U BO BHEYPOUHOH J€ATEIbHOCTH;
pacro3HaBaTh MPEANOCHIIKA KOH(MIUKTHBIX CUTYallUi U CMATYaTh KOH(QIUKTHI;

paSBépHYTO " JIOTUYHO U3J1araTb CBOIO TOYKY 3pCHUA C UCIIOJIb30BAHUEM A3BIKOBBIX CPCIACTB,



MMOHUMATh U UCIOJIB30BaTh IPEUMYIIECTBA KOMAHHOW U WHIUBUIYAIbHOU PabOTHI;

BbIOMpaTh TEMaTUKy M METOJAbl COBMECTHBIX JEHCTBHM ¢ yd4€ToM OOLIUX HWHTEPECOB H
BO3MOYKHOCTEH Ka)JI0T0 4JIeHA KOJIEKTUBA;

IIPUHUMATh L€ COBMECTHOM JEATEIbHOCTH, OPraHU30BBIBaTh U KOOPAVMHUPOBATH NEHUCTBHUS 110 €€
JOCTHKCHMIO: COCTABJIATh IUIAH JEHUCTBUM, PpACHPENENATh PONIM € YYETOM MHEHUH YYaCTHHKOB,

00CyXJ1aTh pe3yIbTaTbl COBMECTHOM paboThI;

OLICHUBATh KA4eCTBO CBOETO BKJIAJa M KAKAONO0 yJYaCTHUKA KOMaHJbl B OOLIMH pe3ylbTaT IO
pa3paboTaHHBIM KPUTEPUSIM;

npeajaratb HOBBIC HNPOCKTHI, OHLNCHHUBATL MHJACH C TIO3MIHWU HOBHU3HBLI, OPUTHHAJIILBHOCTH,
HpaKTI/I‘IeCKOﬁ 3HAYUMOCTH,

OCYIIECTBIATE IIO3UTHBHOC CTPATErHYCCKOC IIOBCACHUC B PAaA3JIMYHBIX CUTyalUAX, IIPOABIIATH
TBOPUYCCTBO U B006pa)KCHI/Ie, OBITh HWHHUIWATHBHBIM.

PeryasiTuBHBbIE YHUBepPCAJIbHbIE y4eOHbIEe TeiiCTBHSA
Camoopranu3anus:

CaMOCTOSITENIEHO OCYILLIECTBIIATh [T03HABATENBbHYIO JESITEIbHOCTh B 00JaCTH (PU3UKHU U aCTPOHOMUH,
BBISIBIISITH IPOOJIEMBI, CTABUTH M (POPMYITHUPOBATH COOCTBEHHBIC 33]1aUH;

CaMOCTOSTENIBHO COCTABJIATH IIJIaH PELICHUS PACYETHBIX M KaYECTBEHHBIX 3a/]a4, IUIaH BBIITOJIHEHUS
IIPAKTUYECKON pabOThI C yUETOM UMEIOLIUXCSI PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U MPENIIOUTEHUH;

JaBaTh OIEHKY HOBBIM CUTYAIIHsIM;
pacuupsITh paMK{ y4eOHOTO TIpeIMETa Ha OCHOBE JIMYHBIX MPEOYTCHHH;

JienaTh OCO3HAHHBINA BHIOOP, apryMEHTHUPOBATh €0, OpaTh Ha ce0s1 OTBETCTBEHHOCTH 3a PEIICHHE;
OIICHUBATh MIPHUOOPETEHHBIN OTIBIT;

CHocoOCTBOBaTh (OPMHPOBAHUIO W MPOSBICHUIO HPYIUIMU B 00JacTH (U3MKU, MOCTOSIHHO
MOBBILIATH CBOM 00pa30BaTENbHbIN U KyJIbTYPHBIN YPOBEHbD.

CaMOKOHTpOJIb, IMOLMOHAJbLHBLIA HHTEJJIEKT:

JIaBaTh OLIEHKY HOBBIM CUTYallUsSIM, BHOCUTh KOPPEKTUBBI B JIE€ATEIbHOCTh, OLICHUBATh COOTBETCTBUE
PE3yJIbTaTOB LEISAM;

BJIaJAC€Th HaBbIKaMH MO3HABaTeILHOMN pe(i).]'IeKCI/II/I KaK OCO3HaHUA COBEpIIACMBIX H@ﬁCTBI/IfI u
MBICJIMTCIIBHBIX ITPOLICCCOB, UX PC3YJIbTATOB U OCHOBaHI/If/’I;

HCIIOJB30BaTh HpI/IéMBI pe(bHeKCI/II/I AJI1 OLICHKU CUTYyaluu, BBI60pa BCPHOI'O PCIICHUA,
YMETb OLICHUBATb PUCKHU U CBOCBPEMCHHO NPUHUMATD PCUHICHUA 110 UX CHUXKCHUIO,

IIPUHUMATh MOTUBBI U apIyMEHTBI IPYTUX IPU aHAIU3€ PE3YIbTATOB JIEATEIBHOCTH;



MPUHUMATH ce0sl, MOHNMasi CBOM HEIOCTaTKU U JOCTOMHCTBA,
MPUHUMATh MOTHUBBI U apTYMEHTHI JPYTUX IPU aHAINU3€E PE3YNIbTaTOB AEATEIbHOCTH;
pU3HaBaTh CBOE MPABO U MPABO APYTUX HA OIIUOKH.

B mpornecce nocTrkeHns TUYHOCTHBIX PE3Y/IbTaTOB OCBOSHHS MPOrPaMMBI 10 (PU3HUKE IS YPOBHSA
cpeaHero oOumiero oOpa3oBaHus y OOYYarOIIMXCSl COBEPLICHCTBYETCS AMOLMOHAIBHBIA HHTEIUIEKT,
IpernoiararoImui copMUpOBaHHOCTH:

CaMOCO3HaHUS, BKJIIOYAIONIETO0 CHOCOOHOCTh MOHMUMATh CBOE SMOLMOHAIBHOE COCTOSHUE, BHUJCTH
HAIpPaBJICHUS Pa3BUTHS COOCTBEHHON IMOLMOHAILHOU chephl, ObITH YBEPEHHBIM B ce0¢€;

CaMOPETYJIMPOBAaHHUs, BKIKOYAIOLIEr0 CAMOKOHTPOJIb, YMEHHUE IPUHUMATE OTBETCTBEHHOCTD 3a CBOE
IIOBEJICHHUE, CIOCOOHOCTh aJaTHPOBATHCS K SMOLIMOHAIBHBIM U3MEHEHUSM U MPOSABIATh THOKOCTb, OBITh
OTKPBITBIM HOBOMY;

BHYTpeHHef/'I MOTHBAIIUHU, BKJIIOanOHIef/'I CTPEMIJICHHUEC K AOOCTHIXKCHUIO LCIW U YCIIEXY, OIITHUMU3M,
WHUIIMATUBHOCTh, YMCHHC I[CﬁCTBOB&TB HCXO0as U3 CBOUX BOSMOH(HOCTCﬁ;

OMIIaTHUH, BKJ'IIO‘laIOIHeﬁ CIIOCOOHOCTh IMOHHUMATh 9SMONHUOHAIIBHOC COCTOSAHUC APYIruX, YYUTHIBATH
€T0 IIPpU OCYHICCTBJICHUHN 06HICHI/I$I, CIIOCOOHOCTH K COYYBCTBHUIO U COICPCIKNBAHUIO,

COLIMAJIbHBIX HAaBBIKOB, BKJIIOUAIOLIUX CIIOCOOHOCTH BBICTPAaWBaTh OTHOLIEHUS C APYTUMU JHOAbMH,
3a00TUTHCS, TPOSBIIATH UHTEPEC U pa3pemaTb KOH(PIUKTEHI.

INPEJIMETHBIE PE3YJIBTATDBI

K koniy oOyuenus B 10 kJjacce npeMeTHbIe pe3yiIbTaThl HA 0a30BOM YPOBHE JIOJIKHBI OTpa)kaTb
c(OpMUPOBAHHOCTH Y O0YUaIOLIUXCSl YMEHU:

JEMOHCTPUPOBATh Ha MpPUMEpaxX poJib U MecTO (PU3UKU B (POPMHPOBAHUM COBPEMEHHOM HayyHOU
KApTHUHBI MUPA, B Pa3BUTUN COBPEMEHHON TEXHUKHU U TEXHOJIOTUH, B IPAKTUYECKOMN JESITEIBHOCTH JIFOJIEH;

YUNTBHIBaTh TPAaHUIBl TPUMEHEHUS W3YYEHHbIX (U3MUECKUX MOJeNel: MaTepuajbHas TOuKa,
UHepIHalbHas CUCTeMa OTCYETa, aOCOIIOTHO TBEPAOE TEJNO, MJICAIbHBIA Ia3, MOJENN CTPOCHHUS Ta30B,
KUAKOCTEN U TBEPJBIX TEJl, TOUSUHBIN AMEKTPUUYECKUH 3apsi/i IPpU pelleHnn GU3NUECKUX 3ajay;

pacmo3HaBaTh (U3MUECKHE SBICHUS (IIPOILIECCH) M OOBSICHATH WX HAa OCHOBE 3aKOHOB MEXaHWKH,
MOJIEKYJISIPHO-KMHETHYECKOM TEOpUM CTPOCHMS BELIeCTBA M DJICKTPOJAWHAMHKH: DPAaBHOMEpPHOE U
PaBHOYCKOPEHHOE NpPSIMOJIMHEHHOEe ABM)KEHHE, CBOOOAHOE MaJCHHUE TeJ, JBUKEHUE IO OKPY>KHOCTH,
UHepIUs, B3auMojeicTBue Tel, TudQy3us, OPOyHOBCKOE ABMKEHHE, CTPOCHUE JKUAKOCTEH M TBEPIBIX
Tel, W3MEHEeHHe oO0bEMa Tesl NpH HarpeBaHuWU (OXJIAXIEHUHU), TEIUIOBOE paBHOBECHE, HCIapeHue,
KOHJIEHCAllUs, IUIaBJIeHHe, KPUCTAJUIN3ALUs, KAIIEHHE, BIQXKHOCTh BO3/lyXa, MOBBIIICHUE JaBJICHUS ra3a
IIPU €r0 HarpeBaHUM B 3aKPBITOM COCYJIE€, CBS3b MEX]y MapaMeTpaMy COCTOSIHUS raza B M30Ipolieccax,
JNIEKTPHU3AIMs TeJl, B3AUMOCHCTBUE 3apsI0B;

OINMUCBIBATL MCXAHHUYCCKOC INOBHUIKCHUC, HUCIOJb3Ys (I)I/I3I/IquKI/IC BCJIMYHHBI: KOOpAWHATA, IIYTh,
NnNepeMCICHUC, CKOpPOCTb, YCKOpPCHHUEC, MacCa TCJia, CWJla, HUMIIYJIBC TCJIda, KUHCTHYCCKAsA OSHCPIu:d,
MOoTCHIUAaJIbHAasA SHEPrusd, MEXaHUYCCKas pa60Ta, MCXaHUYCCKasd MOIIMHOCTL, IMPHU OIMMCAHWH MPaBUIBHO



TPAaKTOBaTh (PU3MUECKUI CMBICI MCIOJIB3YEMbIX BEIMYMH, MX OOO3HAYEHUS W EIUHUIIbI, HAXOIUTh
(opMyIIbI, CBA3BIBAIOIINE JaHHYIO (PU3UYECKYIO BEIUYHHY C APYTUMH BETHUYUHAMU;

OIKCHIBATh M3yYCHHbIC TEIUIOBBIC CBOMCTBA TEJN W TEIJIOBBIC SIBICHHS, HCIONB3Ys (U3NUECKUE
BEJIMYMHBI: JABICHHUE Ta3a, TeMIlepaTypa, CPEIHsAs KHHETHUYECKas DHEPrusi XaOTUYECKOIO JBUKCHMS
MOJIEKYJI, CPeIHEKBaAPATHUHAS CKOPOCTh MOJIEKYJ, KOJMUYECTBO TEIIOTHI, BHYTPEHHSS dHEprus, padora
ra3a, K03()(UIUEHT MOJIE3HOr0 AEHCTBHS TEMJIOBOIO JABMUraTessl; IPHU ONMCAHUHU IPAaBUIBHO TPAaKTOBATH
(¢u3nUecKuil CMBICT HUCHOJNBb3YyEeMBIX BEIMYMH, MX OO0OO3HAUYEHUS W EIUHMIBI, HAXOTUTh (OPMYIIHI,
CBSI3bIBAIOILME JTAHHYIO (PU3UYECKYIO BEJIMYMHY C APYTUMH BETMUMHAM;

OIKCBIBATh U3YYEHHBIE TEKTPUUECKUE CBOMCTBA BELIECTBA U 3JIEKTPUUECKUE SABICHUS (IIPOLECCHI),
UCTONB3Ys (PU3MUYECKHE BEJIMYMHBL: JICKTPUUYECKUN 3apsi, JIEKTPUUECKOe IM0J1e, HAIPsKEHHOCTD M0,
NOTEHIMAJ, PAa3HOCTh INOTEHIMATOB; TNPH ONHCAHUU MPABUIBHO TPAKTOBATh (DU3MYECKHHA CMBICI
UCIOJIb3YEMbIX BEJIMYMH, UX OOO3HAYEHHS M €IUHMILbI, YKa3bIBaThb (POPMYJIbI, CBSI3bIBAIOILUE IAHHYIO
(U3UUECKyI0 BETUUMHY C IPYTHMHU BEIIMYMHAMU;

AHATM3UPOBATh (PU3MYECKHE TPOIECCH U SIBJICHUS, UCIIONB3YsS (PU3MUECKUE 3aKOHBI M TPUHITUIIBL:
3aKkoH BceMupHoro Tsarorenus, |, |1 u Il 3akonsr HproToHa, 3aKOH COXpaHEHUS MEXaHWYECKON YHEpIuH,
3aKOH COXPAaHEHHS HMITYJIbCA, MPUHIMUII CYNEPHNO3ULMA CHUJ, TPUHIMI PABHONMpPAaBUS WHEPIHAIBHBIX
CHUCTEM OTCYETA, MOJIEKYJISPHO-KMHETUYECKYI0 TEOPUIO CTPOEHHs BEUIECTBA, I'a30BbIE 3aKOHBI, CBS3b
CpeaHel KMHETHYECKOW YHEPTUU TEIIOBOTO JBIKECHHUS MOJIEKYJ C a0CONIOTHOM TeMIepaTypoi, MmepBblit
3aKOH TEPMOJAMHAMUKH, 3aKOH COXPAHEHHUS AIEKTPUUECKOTr0 3apsiia, 3akoH KyroHa, mpu 3TOM pasinuyaTh
CJIOBECHYIO (DOPMYJIMPOBKY 3aKOHA, €r0 MaTEeMAaTHYECKOE BBIPAKECHUE W YCIOBHS (TpaHMIIBI, 00IacTH)
MIPUMEHUMOCTH;

OOBACHATE OCHOBHEIE IIPUHIMUIIBI ﬂeﬁCTBHﬂ MalluH, HpI/I60pOB U TCXHHYCCKHX YCTpOﬁCTB;
pa3indaTb YCIOBUA UX 0€30IaCHOr0 MCIIOIL30BaHUSA B HOBCCHH@BHOﬁ KH3HU,

BBIMOJIHATh  AKCIIEPUMEHTHl 10 MCCIEJOBAHUIO (U3MYECKMX SBJICHUH U  MIPOLECCOB C
UCTIOJIb30BaHUEM TMPSIMBIX M KOCBEHHBIX WM3MEPEHUH, MpPH 3TOM (OPMYIHPOBaTH MpolieMy/3aaady |
TUIOTE3y y4eOHOro HKCIEepUMEHTa, cOOMpaTh YCTAaHOBKY M3 MPEATI0KEHHOT0 000py10BaHUs, POBOAUTH
OTBIT U (POPMYIHPOBATH BHIBOBL;

OCYIIECTBIISITh TPSMbIE U KOCBEHHbIE H3MEpeHUs (U3NYECKUX BEJIUYMH, IpPU 3TOM BBIOMpAThH
ONTUMAJIBHBIA CIIOCOO M3MEpPEeHHMs M MCIOJb30BaTh M3BECTHBIE METOJbl OLEHKH IOrpeIIHOCTEN
WU3MEPEHHUI;

UCCJIEIOBATh 3aBUCUMOCTH MeXAYy (U3NYECKUMU BEIMYMHAMU C HCIOJIb30BAaHUEM MPSMBIX
U3MEPEHUH, TP 3TOM KOHCTPYHPOBATh YCTAaHOBKY, (PMKCUPOBATh PE3yJIbTaThl OJIYYEHHON 3aBUCUMOCTH
(GU3MUecKUX BETUYUH B BUJE TaOIUI] U TpaMKOB, AeTaTh BEIBOJBI M0 pe3yJIbTaTaM HCCIIEI0BaHMS;

coOuoiaTh MpaBuiia 0e30MacHOro TpyAa MpHU TMPOBEJEHMM HCCIEAOBAaHUM B paMKax y4eOHOro
JKCHEPUMEHTa, y4eOHO-HUCCIIEAOBATENILCKOM M TPOEKTHOM  JEATEIIbHOCTH C  HCIOJI30BaHUEM
U3MEPUTENIBHBIX YCTPOUCTB U 1a0OpaTOPHOTI0 000PYA0BAHMS;

pewmiath pacy€THbIE 3a7aydl C SBHO 3aJaHHOM (DM3MYECKOM MOMENbI0, HCHOJb3yd (U3NYECKHe
3aKOHBI M NPUHIUIBI, HA OCHOBE aHAJIM3a YCJIOBUS 3aJlauMd BBIOMpATh (U3NYECKYIO MOJEIb, BBIICIATH
¢u3nueckre BeIUYUHBI U (POPMYIIbI, HEOOXOAUMBIE Ul €€ peleHHs, TPOBOIUTh PacuéThl U OLIEHUBAThH
PETbHOCTh MOJIYYEHHOTO 3HAYEHUS! PU3NYECKON BETUUHHBI;

peuiaTb Ka4E€CTBCHHBIC 3a1a4yu: BBICTPAaNBaTh JJOTHYECCKHU HCIIPOTHUBOPCUNBYIO LOCIIOYKY
pacCyXJIeHHI ¢ OMOpoi Ha M3YYEHHBIC 3aKOHBI, 3aKOHOMEPHOCTH U (DU3UYECKHUE SBIICHNUS,

UCIIOJIb30BaTh MPHU PEHICHUH Yy4eOHBIX 3aJady COBpEMEHHble MH(POPMAIMOHHBIE TEXHOJIOTHH JUIs
MIOWCKA, CTPYKTYPUPOBAHUS, HMHTEPIPETAlMH M TPEACTaBICHUS Y4eOHOM M HaydyHO-TIOMYJISIPHOU
uH(pOpMallMK, TOJYYEeHHOW U3 pPa3jIMYHbIX HCTOYHUKOB, KPUTHUECKH aHAIM3UPOBATH IOTYyYaEMYIO



uHpopmaruio;

INPUBOJIUTH MPUMEPHI BKJIaJa POCCHUICKUX U 3apyOEKHBIX YUEHBIX-(DU3MKOB B pa3BUTHE HAYKH,
00BSICHEHHUE MPOIECCOB OKPYKAIOIIETO MUPA, B PA3BUTUE TEXHUKU U TEXHOJIOTUH;

UCITIOJIb30BAaTh TEOPETUYECKUE 3HAHMS MO (U3UKE B IMOBCETHEBHOM JXKM3HM Ui OOecreueHHs
0€30MaCHOCTH MPH 0OpaIleHUH ¢ MPHOOpaMH M TEXHUYECKHUMHU YCTPOHCTBAMH, IJIsi COXPAaHEHHS 3710POBbS
U COOJIIOZICHNSI HOPM 9KOJIOTHYECKOT0 ITOBEIEHUS B OKPYKAIOLIEH cpele;

paboTaTh B rpyIIe ¢ BHINOJIHEHUEM Pa3IMYHbIX COLUATBHBIX POJIeH, IIIaHUPOBAaTh pabOTy IPYIIIbI,
palMoOHATBHO pacHpenesaTb 00sI3aHHOCTU M IUIAHUPOBATH JACSTEIBHOCTh B HECTAHJAPTHBIX CUTYalMsX,
aJIeKBaTHO OIICHUBATh BKJIAJl KaXKIOTO U3 YUaCTHUKOB I'PYIIIHI B PEIICHHE pacCCMAaTPUBAEMOI TPOOIEMBI.

K konny oOyuenus B 11 kiacce npeMeTHbIE pe3yabTaTbl Ha 0a30BOM YPOBHE JOJIKHBI OTpa)arTb
c(OpMUPOBAHHOCTH Y O0YUaIOLIUXCSl YMEHUI:

JIEMOHCTPUPOBATh Ha MpUMeEpax poyib U MecTO (UMK B (POPMUPOBAHMK COBPEMEHHOW HAaydHOU
KapTUHBI MUPA, B PA3BUTUU COBPEMEHHON TEXHUKH U TEXHOJIOTUH, B IPAKTUYECKON JEATEIBHOCTH JIIOICH,
LEJIOCTHOCTh U €IMHCTBO (PU3NYECKON KApTUHBI MUDA;

YYUTHIBATh TPAHMIIBI MPUMEHEHHUS W3YUYEHHBIX (U3MUECKUX MOJETCH: TOUYCUHBIN DIIEKTPUUYCCKHUIA
3apsif, Jyd CBETa, TOYEUHBIM UCTOYHUK CBETA, AJEPHAs MOJEIb aTOMA, HyKJIOHHAs! MOJEJIb aTOMHOIO [pa
IpU peLIeHUH GU3NUECKUX 3a1a4;

pacrio3HaBaTh (U3MYECKHUE sBIEHHUS (TMpoLecchl)) U OOBACHATH HUX HAa OCHOBE 3aKOHOB
JIIEKTPOAMHAMUKMA W KBAHTOBOM (DM3MKH: DJIEKTPUYECKash IPOBOAUMOCTb, TEIJIOBOE, CBETOBOE,
XMMHUYECKOe, MarHUTHOE JCWCTBUS TOKa, B3aUMOACHCTBUE MAarHUTOB, 3JIEKTPOMArHUTHas WHIYKLHSA,
JeIiCTBME MAarHUTHOTO IOJII Ha MPOBOJHHUK C TOKOM U JABWXKYIIMHCS 3apsl, 3JIEKTPOMarHUTHbBIE
KosiebaHuss M BOJHBI, NPSIMOJIMHEHHOE paclIpoCTpaHeHHWE CBeTa, OTpakeHHe, MpeIOMIICHHE,
uHTepdepeHus, AUPpPakuus U TMOJSpU3aLUs CBETa, AUCIEpcHsl cBeTa, (HOToINeKTpudeckui 3¢ dext
(poTorddexT), cBeroBoe aBiieHHE, BO3HUKHOBEHHME JIMHEMYaToro CrHekTpa aromMa BOJOPOJa,
€CTECTBEHHAsl U UCKYCCTBEHHAs paJiMOAKTUBHOCTb;

OMMUCBIBATHL  M3YYCHHBLIC CBOICTBa BCIICCTBA (BJ'IGKTpI/IqGCKI/IC, MAar"duTHBIC, OIITHYCCKUC,
QJICKTPHUICCKYIO IPOBOAUMOCTD PA3JIMYHBIX cpeﬂ) " 3JICKTPOMAIrHUTHBIC ABJICHUSA (npoueccm), HCIIOJIb3YA
(1)I/I3I/I‘I€CKI/IC BCJIIMYHHBI: BJICKTpI/I‘IGCKI/Iﬁ 3apsaa, CHJia TOKA, SJICKTPUUYCCKOC HAIPSKCHUC, DJICKTPHICCKOC
COIIPOTUBJICHUEC, PAa3HOCTb IMMOTCHIHAJIIOB, 3JICKTPOABUIKYIIIAA CHUJIA, pa60Ta TOKa, UHAYKIIUA MArouTHOT'O
I10JId, CHJIa AMnepa, cHhlia HopeHua, HHAYKTUBHOCTb KaTYIIKH, DHCPIUs SJCKTPUICCKOIO0O U MarHUTHOT'O
HOHGfI, nepuoa M 4Yactora KoJleOaHMi B KoJieOaTeIbHOM KOHTYpPC, 3apsa U CHJIa TOKa B IPOLECCCC
TapMOHHUYCCKUX BJICKTPOMArHUTHBIX KOJ'IG6aHI/II\/'I, q)OKyCHOC PACCTOSAHUEC U OINITHYCCKasd CUJia JIMH3bI, IIPU
OINMMCAHUN TIPAaBUJIBHO TPAKTOBATH (bH3H‘lCCI(PII>i CMBICJI HCIIOJIB3YEMbBIX BCJIIMYUH, HX 0003HAYCHUS H
CAWHHNIBI, YKAa3bIBaATh CbOpMy.TILI, CBA3BIBAIOIINEC TaHHYIO q)nanecxy}o BCIIMYHHY C APYTUMU BCINYNHAMMU,

OIMMHUCBIBATh HN3YUCHHBIC KBAHTOBBIC ABJICHUA U IIPOLECCHI, HUCIIOJIb3Ysd qmanecxne BCJIIMYHHBI:
CKOPOCTB 3JICKTPOMArduTHBIX BOJIH, JJIMHA BOJHBI U YaCTOTa CBE€TA, DHEPIUd U UMITYJIbC (bOTOHa, nepuon
nojrypacmazaa, SHCPrust CBA31M aTOMHBIX SJCP, IPpHU OIMMMCAHUU IIPABHUIIBHO TPAKTOBATH (I)PI3PI‘ICCKPII>1 CMBICJI
HCIIOJIB3YEMBIX BCJIWYHH, HUX 0003HAYEHHS U CANMHUIBI, YKa3bIBaTb (I)OpMy.]'H)I, CBA3BIBAIOIIUE JAaHHYIO
(I)I/IBI/ILIGCKYIO BCIIMYUHY C APYT'UMU BCIIMUNHAMUA, BEIYUCIIATE 3HAUCHUC (I)HBH‘-IGCKOﬁ BCINYHHBI;

aHaATM3UPOBaTh (U3NUYECKUE MPOLECCHl U SBJICHUS, UCTIONb3Yys (PU3HUECKUE 3aKOHBI U MPUHLHUIIBL:
3akoH OMa, 3aKOHBI MTOCJIEOBATEIBHOTO M MAPAIIEIFHOTO COSANHEHNS MPOBOAHUKOB, 3aKOH J[KOymsa—
JleHua, 3aKOH >JEKTPOMArHUTHOM MHIYKIMHU, 3aKOH MPSMOJIMHEWHOTO paclpoCTpaHEHHs CBETa, 3aKOHBI
OTPaXKCHUsI CBETa, 3aKOHBI NPEJOMJICHHS CBeTa, ypaBHeHHMe OifHIuTeNHHa mansi (orodaddexra, 3aKoH



COXpaHEHHsI HEPTUH, 3aKOH COXPAHEHUS UMITYJIbCa, 3aKOH COXPAaHEHHsI JICKTPUYECKOTO 3apsjia, 3aKOH
COXpaHEHHSI MAacCOBOTO YHCIa, MOCTyaaThl bopa, 3aK0OH paguoakTHBHOTO pacmlana, MpH 3TOM Pa3Indyarh
CJIOBECHYIO (DOPMYJHUPOBKY 3aKOHA, €r0 MAaTeMaTHYECKOE BBIPAKCHHE M YCIOBUS (TPaHUIILI, 00JIaCTH)
IMPUMCHUMOCTH;,

ONpENIEsATh HaIlpaBJIE€HUE BEKTOpAa WHIYKIUKW MArHUTHOTO TOJIS MPOBOJHUKA C TOKOM, CHIIBI
Awmmnepa u cunsl JlopeHia;

CTPOUTH U OIIUCBIBATDH I/I306pa)KeHI/Ie, COo31aBa€Mo€ IIIOCKHUM 3€PKAJIOM, TOHKOM HHHSOﬁ;

BBIMOJIHATh  OKCIIEPUMEHTHI 110 HCCIECJOBAHUIO (DU3MYECKMX SBJICHUH U TIPOLECCOB C
UCIIOJIb30BaHUEM NPSIMBIX U KOCBEHHBIX H3MEPEHMil: MpH 3TOM (GOpMYyIUpOBaTh IMpoliemy/3anady u
THIOTE3y y4eOHOTo IKCIEPUMEHTa, COOMpaTh YCTAaHOBKY M3 MPEAJIOKEHHOT0 000pyIOBaHMUs, IPOBOAUTD
OTIBIT ¥ (POPMYITHPOBATH BHIBOIBL;

OCYIIECTBIISITh TPSAMbIE U KOCBEHHBIE H3MEpPEHHUS (PU3NYECKUX BEJIMYMH, MPU 3TOM BBIOMpATH
ONTHUMANBHBIA CIOCO0 W3MEPEHHS M WCIIOJIb30BaTh HM3BECTHBIC METOABl OIEHKHA TOTPEITHOCTEH
U3MEPEHUM;

HCCJIEI0BATh 3aBUCUMOCTH (PU3NYECKHUX BEJIMYUH C HCIOJIb30BaHUEM IIPSAMBIX U3MEPECHUI: TIPH 3TOM
KOHCTPYHPOBAaTh YCTaHOBKY, (PMKCHPOBATH PE3yIbTaThl MOTYYCHHON 3aBUCUMOCTU (PU3HUECKUX BEITUYHH
B BUJIe Ta0OHIl U Tpa(UKOB, JAETaTh BBIBOBI IO PE3yJIbTaTaM HCCIICIOBAHUS;

cobmrofaTh mpaBuia OE30MACHOTO TpyJa NPH NPOBEAEHHM HCCIEJOBAaHHH B paMKax ydeOHOro
9KCIIEPUMEHTa, Y4eOHO-UCCIEOBATEILCKOH M  NMPOSKTHOW  JEATENPHOCTH C  HCIOJIb30BAaHHEM
M3MEPUTENIbHBIX YCTPOUCTB U 1a0OpaTOPHOT0 000PYy10BaHUS;

pemaTh pacu€THbIE 3aJadd C SBHO 3aJaHHON (pU3MUYECKOW MOJENbI0, HCIONB3ys (usmueckue
3aKOHBI W TPHUHIMWIBL, HA OCHOBE aHAJIM3a YCJIOBHUS 33Ja4HM BBHIOMPATh (PU3UUECKYIO MOJEIb, BBIIEIATH
¢u3nyeckre BeIUYUHBI U (GOPMYIIbI, HEOOXOAUMBbIE JUIsl €€ pelleHMs], IPOBOAUTh PAcYEThl M OLEHUBATh
PEaIbHOCTh MOJIYYEHHOIO 3HAYEHUSI PU3NYECKON BETUUHHBI;

peuarb Ka4C€CTBCHHBIC  3aJa4yu: BBICTpAaMBAaTb  JIOTHYCCKH  HCIIPOTHUBOPCUYHBYIO LOCIOYKY
paCCY)KI[CHI/Iﬁ C OHOPOﬁ Ha U3YYCHHBIC 3dKOHbI, 3dKOHOMECPHOCTH U (1)I/I3I/I‘-IGCKI/IC SBJICHUA,

UCIOJIb30BaTh MPHU PELIEHWH YYEOHBIX 3a7a4 COBPEMEHHbIE MH()OPMALMOHHBIE TEXHOJIOTHU JUIS
MOMCKA, CTPYKTYpUPOBaHUS, WHTEpHpETalM M MPEICTaBICHUs Yy4eOHOM U Hay4YHO-NOMYJISIPHOM
UHPOpPMALIUK, TOJYYEHHOH M3 pa3jIMYHbIX HCTOYHHMKOB, KPUTHYECKH AaHAIM3MPOBATH IOJIYYaeMYIO
uH(pOpMalLIIO;

OOBSACHATH MPUHIMIIBI JEHCTBUS MallNH, TPUOOPOB U TEXHUUYECKUX YCTPOMUCTB, pa3inyaTh YCIOBUS
ux 0€30IacHOr0 MCIOJIb30BaHUs B TOBCEIHEBHOM JKU3HH;

INPUBOJIUTH NMPUMEPHI BKJIAJa POCCUMCKUX U 3apyOEKHBIX YUEHBIX-(DU3UKOB B PAa3BUTHE HAyKH, B
00BSICHEHHUE TPOLIECCOB OKPYKAIOIIEr0 MUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTUH;

UCIOJIb30BaTh TEOPETHYECKUE 3HAHHUS MO (U3UKE B MOBCEAHEBHOM JXM3HM s oOecredyeHus
0€30MacHOCTH MpU 00pallleHnn ¢ MPUOOPaMU U TEXHUUYECKUMHU YCTPOICTBaMH, JIJIsl COXPAHEHHUS 310POBbS
U COOJIIOZICHUSI HOPM 9KOJIOTHYECKOTO MOBEIEHUS B OKPYKAIOIIEH cpee;

paboTaTh B rpyNIe C BHINOJHEHHEM Pa3IMYHBIX COIMAIBHBIX POJIEH, IUIAaHUPOBATh pabOTy IPYIIIbI,
paLMOHATIBHO paclpeiesaTh 005S3aHHOCTH U IJIAHUPOBATH JIEATEILHOCTh B HECTAHAAPTHBIX CUTYaLUsX,
aJIeKBaTHO OIICHUBATh BKJIAJl KaXKJI0T0 U3 YUaCTHUKOB I'PYIIIbI B PELIEHHE pacCMaTPpUBAEMO MTPOOIEMBI.



COJEP)KAHUE YYEBHOI'O ITPE/IMETA

10 KUIACC

Pazgen 1. ®u3nka ¥ MeTOAbI HAYYHOT'0 MO3HAHUS

®dusnka — Hayka o npupoje. Hayunble MeTO bl HO3HAHUS OKPYKAIOIIEro Mupa. Posb s3xkcnepumenTa
¥ TEOPUH B MIPOLIECCE TO3HAHUS MPUPOJIBI. DKCIIEPUMEHT B (PU3HKE.

MonenupoBanue (GpU3NUECKUX SBICHUNA W mporeccoB. Hayunsie runores3sl. dusnyeckue 3aKOHBI U
TeopHH. I paHuIbl IPUMEHUMOCTH (HU3NYECKHUX 3aKOHOB. [IpHHIINT COOTBETCTBHUS.

Posb u Mecto ¢u3uku B pOpMHUPOBAaHUHM COBPEMEHHOW HAyYHOH KapTUHBI MUpPA, B MPAKTHYECKOU
JESATEIBHOCTH JIFOJIEH.

Jlemoncmpayuu

AHanorosrsle 1 I_[I/I(prBbIe HU3MCPUTCIIbHBIC HpI/I60pBI, KOMIIBXOTCPHBIC JaTYUKH.

Pa3zgen 2. Mexanuka
Tema 1. Kunemamurka

Mexanuueckoe JBuxkeHHE. OTHOCHUTENBHOCTh MEXaHUYECKOro MABMKeHusa. Cuctema oTcuéra.
Tpaexropus.

[TepemenieHne, cKOpocTh (CpeHsss CKOPOCTh, MTHOBEHHAs! CKOPOCTh) U YCKOPEHHE MaTepHallbHOM
TOYKH, UX MPOEKLIUH Ha OCH CUCTEMBI KOOpANHAT. CII0KEHUE TEPEMEIICHUIN U CII0KEHUE CKOPOCTEN.

PaBHOMepHOG U paBHOYCKOPCHHOC HpﬂMOHHHeﬁHOC JABHIKCHUC. Fpaq)I/IKI/I 3aBUCUMOCTH KOOPAUHAT,
CKOpPOCTH, YCKOPCHU A, ITYTU U ICPEMCILICHHU A MaTepHaﬂLHOﬁ TOYKHU OT BPEMCHU.

CBoOoaHOe majieHne. Y CKopeHue CBOOOIHOTO TaICHHUS.
KpuBonunerinoe npuxeHue. J[BHKeHHE MaTEpUaIbHOW TOYKH MO OKPY>KHOCTH C MOCTOSHHOM 1O
MOJYJIIO CKOPOCTBIO. YTJOBasi CKOpPOCThb, JIMHEWHass CKoOpocTh. llepuon w wactora oOparieHwus.

]_[eHTpOCTpeMI/ITeJ'IBHoe YCKOpPEHHUC.

TexHu4ecKkue yCTpONUCTBa U NMPAKTUUECKOE IIPUMEHEHHE: CIIUIOMETD, ABUKCHUE CHAPSIO0B, LIEITHBIE
Y pEMEHHBIE NIEpEIayn.

Jlemoncmpayuu
Mopenb cucTeMbl 0OTCUETa, MILTIOCTPAIIAS KHHEMAaTHYECKUX XapaKTEePUCTHUK JTBUKCHUSI.
[IpeoOpa3zoBaHre ABMKEHUI C UCTIOJIB30BAHUEM MMPOCTHIX MEXaHU3MOB.

ITagenue Ten B BO3yXC U B Pa3pCKCHHOM IIPOCTPAHCTBC.



Habmronenue nprxeHus Tena, OpoleHHOro Mo YTJIOM K TOPU30HTY U TOPU30HTAIBHO.
H3mepenne yckopeHus cBOOOAHOTO MaJACHHUS.

Hanpasnenue ckopocTu pH IBUKEHUH 110 OKPY>KHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3yuenne HepaBHOMEPHOTO JIBHXKEHHUS C IIEJIbIO ONPEIETICHUS] MTHOBEHHOU CKOPOCTH.

HccnenoBanre COOTHOLIEHUS MEXAY ITYTSAMH, IPOWIEHHBIMU TEJIOM 32 I0CJIEI0BATENIbHbBIE PaBHbIC
IIPOMEXYTKH BPEMEHU IIPU PAaBHOYCKOPEHHOM JBUKEHHUU C Ha4aJIbHOW CKOPOCTBIO, PABHOM HYIIIO.

N3yuyenue ABUKEHUS MIAPUKA B BA3KOU KUIKOCTH.

W3ydeHne ABMKCHUS Tea, OPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

[Tpunumn otHocutenpHOCTH ['anunesd. [1epBsiil 3akoH HetoToHa. THEpIManbHbIe CHCTEMBI OTCUETA.

Macca tena. Cuna. Ilpunuun cynepno3unuu cwi. Bropoi 3akoH HproToHa nnsi maTepuaibHON
Touku. Tpernii 3akoH Hpr0TOHA 11s1 MaTepUaATIbHBIX TOYEK.

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

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

Tpenue. Bunbl Tpenus (mokosi, ckoiabxeHusi, kauenus). Cuna tpenus. Cyxoe tpenue. Cuia TpeHus
CKOJIBKEHUS M cuiia TpeHus nokos. Koagduuuent tpenus. Cuna CONpOTUBICHUS MPH JIBIKEHUH Tella B
KUAKOCTH WM rase.

[TocTynaTenpHOE M BpalllaTeIbHOE ABHKEHHE a0COIIOTHO TBEPOTO TeENA.

MoMeHT cuiibl OTHOCUTENBHO OCH BpatieHus. [1neuo cumel. YciioBus paBHOBeCHs TBEPAOIO Tela.

TexHu4eckne ycTpoucTBa M NMPAKTHYECKOE NIPUMEHEHUE: TOAIIUITHUKY, TBUKEHUE UCKYCCTBEHHBIX
CIIyTHUKOB.

Jlemoncmpayuu

SIBieHne nHEpLHH.

CpaBHeHue Macc B3aMMOJICHCTBYIOIINX TEJl.
Bropoii 3akon Herorona.

N3mepenue cuil.

CrnosxeHue cuil.

3aBUCUMOCTh CHJIBI YIIPYTOCTH OT AepopMariiu.

HesecomocTs. Bec Tena nmpu ycKOpeHHOM MOIBEME U MTAJICHUU.



CpaBHeHUE CUJT TPEHUS MOKOSI, KAUEHUS U CKOJIbKECHHUS.
VYcnoBus paBHOBecus TBEpAOTO Tena. Buabsl paBHOBECHS.
Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi
W3ydeHnue nBMXEeHHUS OpyCcKa MO0 HAKIIOHHOW TIIOCKOCTH.

HccnenoBanue 3aBUCHIMOCTH CHJI YIIPYTOCTH, BOSHUKAIOIINX B MPYKUHE U PE3MHOBOM 00pasiie, OT
ux nedopmarum.

HCCJ’IGI[OBaHI/IC YCJ'IOBI/Iﬁ PaBHOBECHUA TBépI[OFO T€JIa, UMCIOIICTO OCh BpalllCHH .
Tema 3. 3akonvt COXPAHEHUA 6 MeéXAHUKe

Nmnynbc MarepuaqbHOM TOYKM (T€na), CHUCTEMBbl MAaTE€pUaIbHBIX TodeK. MMmnynec cuiabsl H
M3MEHEHHUE UMITYJIbCa Teja. 3aKOH COXPaHEHUs UMITyJIbca. PEakTHBHOE IBUKEHUE.

Pabora cuiibl. MOIIHOCTE CHJIBI.
Kunernueckast sHEpTrHsi MaTepUAIbHONW TOYKH. Teopema 00 H3MEHEHUH KHHETUIECKOH SHEPTHH.

[MorennmansHas oHeprus. [loTeHuuanpHas d>HEpPrust yHupyro Ae(GOpMHUPOBAaHHOW MPYKUHBL
[TorennuanbHas sHEprus Tena BOIM3U MOBEPXHOCTH 3eMIIH.

IToTeHnuanbHble U HEMOTECHIMAILHBIC CHUJIBI. CBs3b pa6OTI>I HCIIOTCHLUHAJIbBHBIX CHJI C KIBMCHCHHUCM
MEXaHHYECKOU OQHCPIur CUCTCMBI TCII. 3aKoH COXpaHCHUA MEXaHUYeCKOH OHCPI'UH.

anyme " HCYIIPYTHEC CTOJIKHOBCHU.

TexHuueckue YCTPOﬁCTBa N MMPAKTUYICCKOC NNPUMCHCHHC! BO,I[OMéT, KOHép, HpY)KI/IHHHﬁ IMUCTOJICT,
ABUIKCHUC PAKECT.

Llemoncmpayuu

3aKOH COXpaHEHMsI UMITYJIbCA.

PeakTuBHOE IBUKECHHE.

[Tepexon moTeHLIMATbHON SHEPTMH B KHHETUYECKYIO U 00paTHO.

Yuenuueckuii sxcnepumenm, rabopamopmvie pabomul

N3ydeHne abCOMIOTHO HEYNIPYToro yAapa ¢ MOMOIIBIO IBYX OJIMHAKOBBIX HUTSHBIX MasiTHUKOB.

HccnenoBaHnue CBs3U pa60TBI CHJIBI C M3MEHEHHEM MEXaHHYECKOM OHEPruu TCJIa Ha HPUMEPC
PaACTAKCHHA PE3MHOBOT'O XKI'yTa.

Paznes 3. MoJsekyasipHasi (pM3HKa M TEPMOAUHAMHUKA

Tema 1. Ocnoebl MONEKYAAPHO-KUHEMUUECKOU Meopuu



OCHOBHbBIE TIOJIOKEHHUSI MOJIEKYJIIPHO-KMHETHYECKON TEOPUUM U HUX ONBITHOE OOOCHOBaHUE.
BpoyHnoBckoe nBmwkenue. Juddysus. Xapakrep IBUKCHHS H B3aUMOJICHCTBUS 4acTHUI BeecTBa. Mozenu
CTPOEHHS Ta30B, KUAKOCTEH U TBEPABIX Tel U OOBSICHEHHE CBOMCTB BELIECTBA HA OCHOBE STUX MOJEJCH.
Macca u pazmepsl Mosekyil. Konnuectso Bemectsa. [loctosnnas ABoraapo.

TeroBoe paBHoBecue. Temneparypa u e€ uzmepenue. lllkana remneparyp Llenbcus.

Mopnens uneanbHoro raza. OCHOBHOE ypaBHEHHE MOJIEKYJISIPHO-KHMHETUYECKONW TEOPUH HUIEAIBHOTO
ra3a. AOcontoTHas TemrepaTypa Kak Mepa cpeilHell KHHETUYECKOM 3HEPTUU TEIJIOBOTO JBUKEHMSI YACTHL]
raza. [llkama temnepatyp KenpBuHa. ['azoBbie 3akoHbl. YpaBHeHue MenpeneeBa—Knanelipona. 3akoH
HanpTona. M3omporeccsl B WACATHHOM Ta3e C IMOCTOSHHBIM KOJMYECTBOM BeliecTBa. I 'paduueckoe
IpeJICTaBICHUE N30IPOLIECCOB: U30TEPMa, U30X0pa, n306apa.

TexHuyeckue yCTpoHCTBa U MPAKTUYECKOE IPUMEHEHHE: TEPMOMETP, OapoOMeTp.

Jlemoncmpayuu

OnbIThI, AOKa3bIBAIOIINE JUCKPETHOE CTPOCHME BellecTBa, (oTorpaduu MOIEKysl OpPraHUYECKUX
COEIMHEHUI.

OnbiThl 1O AUPPY3UH KUIKOCTEH U Ta30B.

Monenb OpOYHOBCKOTO JBUKECHHUS.

Mogaens onbiTa ITepHa.

OnBITHI, TOKA3BIBAIOIINE CYIIIECTBOBAHUE MEKMOJIEKYJISIPHOTO B3aUMOICHCTBHUS.
Mojenp, WIUTIOCTPUPYIOLIAS TPUPOLY AABICHHS T'a3a HA CTEHKH COCY/a.

OnBIThL, WJUTFOCTPUPYIOLIME YPABHEHUE COCTOSHUSA UJI€ATIbHOTO T'a3a, U30IPOLIECCHI.
Yuenuueckuii sxcnepumenm, nabopamopvie pabomuol

Onpez[eneHI/Ie MacCcCbl BO3JyXa B KJIaCCHOM KOMHAaTe€ Ha OCHOBE I/ISMepeHI/Iﬁ 00BEMa KOMHATHI,
JAaBJICHUS U TEMIICPATYPhI BO3AYyXa B HEH.

HccnenoBanue 3aBUCIMOCTH MEXy MapaMeTpaMu COCTOSIHHS pa3peKeHHOTO Tasa.

Tema 2. Ocnosvt mepmoounamurku

TepMmoanHaMuyeckasi cucreMa. BHyTpeHHsISl SHEprus TepMOJAUHAMUYECKOW CUCTEMBI U CIIOCOOBI €€
u3MeHeHus. KonuuecTBo TerioTel U paboTa. BHyTpeHHss SHEprusi OJHOATOMHOTO HAEaJbHOrO Trasa.
Bunb! Terionepenaun: TEIIIONPOBOIHOCTD, KOHBEKIINS, U3TydeHHE. Y AelIbHAS TETUIOEMKOCTh BEIIESCTBA.

KoauuecTBo TemnoThl Ipu Teruronepeaaic.

[TousTue 06 annadbatHoM mporecce. [lepBrlif 3aKoH TepMoanHAMUKH. [IpuMeHeHne mepBoro 3aKoHa
TEPMOJMHAMUKH K u3omnporeccaM. ['paduyeckas nHTepnperanus padboTh rasa.

Bropoii 3akoH TepmonnHamuku. HeoGpatuMocTs npoiieccoB B MpUpPO/IE.
TennoBeie mamwHbL. [IpuHIUIBI JEHCTBUS TEIUIOBBIX MamuH. [IpeoOpa3oBanus »HEpPruu B
TeroBbiX MamuHax. Kosdduument mnoneznoro neictBus TemnoBo MamuHbl. llukn KapHo u ero

KOS(i)(I)I/II_[I/ICHT IMOJIE3HOT'O AECUCTBUSI. DKOJIOTHYECKHUE HpO6JICMLI TCIUIOOHCPICTUKHU.

Texuuueckue yCTpOﬁCTBa U IIPAKTHUYCCKOC IMPUMCHCHHUC: OBUTATCIIb BHYTPCHHCTO CrOpaHUA,



OBITOBOM XOJIOIUIILHUK, KOHJIUIIHOHED.

Jlemoncmpayuu

V3MeHeHre BHYTpEHHEH 3HEPTUU Tena MPU COBEPIICHUU pabOThI: BBUIET MPOOKU M3 OYTHUIKU O]

NEHCTBUEM  CXATOTO  BO3[ayXa, HarpeBaHue ddupa B JaTyHHOW TpyOKe TyTéM  TpeHHUs
(BUICOIEMOHCTpAIHS ).

N3menenue BHyTpeHHEH 2HEpruu (TeMIeparyphbl) Tejia Mpu Terionepeaade.

OnbIT 10 aguabaTHOMY PACHIMPEHHIO BO3yXa (OIBIT C BO3AYIIHBIM OTHHBOM).

Monenu napoBoit TypOHHBI, IBUTATeNsi BHYTPEHHETO CrOPAHUs, PEaKTUBHOTO JIBUTATEIIs.
Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3mepenue yieiabHOH TEII0EMKOCTH.

Tema 3. Azpecamnyvte cocmoanus eeujecmea. Pazogvle nepexoovl

[TapooOpa3oBanne u koHaeHcanusa. Mcmapenne u kKumneHue. AOCOMIOTHasT W OTHOCUTENbHAs

BJIA)KHOCTH  BO3yXa. HaCBIIJ_[eHHHﬁ mnap. VaenpHas TeEIIoTa nap006pa30BaHI/I;1. 3aBHCUMOCTh
TEMIICPATYPhbI KUIICHUA OT AAaBJICHUSA.

TBépnoe Teno. Kpucramnumueckue u amopdusie Tena. AHM30TPOIUs CBOMCTB KpuCTaILIoB. JKuakue

kpuctaiisl. CoBpeMeHHbIe MaTtepuanbl. [1naBnenne u kpuctaimuzanus. YelbHas TEIoTa IUIaBIeHUS.
CyO6numarusi.

YpaBHeHHE TEIUIOBOTO OalaHca.

TexHuueckue YCTPOﬁCTBa N MPAKTUYCCKOC MPUMCECHCHUC: TUTPOMETP U NCUXPOMETP, KAJIOPpHUMETD,
TEXHOJIOTHUH MMOJTYYCHHUA COBPEMCHHBIX MAaTCPUAJIOB, B TOM YHCJIC HAHOMATCPHUAI0OB, U HAHOTCXHOJIOTHH.

Jlemoncmpayuu

CBolicTBa HACBHIIIICHHBIX MTAPOB.

Kumnenve npu mOHM>KEHHOM JIaBJICHHH.

CniocoObl U3MepeHus BIAKHOCTH.

HaGuroieHne HarpeBaHus U IUIABJICHUS KPUCTAUTMIECKOTO BEIIECTRA.
JleMOHCTpanus KpuCTauIoB.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomoi

I/ISMCPCHI/IC OTHOCUTEIbHOMN BIaKHOCTH BO3yXa.

Pasznea 4. diekTpoauHAMHUKA

Tema 1. dnexkmpocmamuxa



ONeKTpu3anusa Tel. ODJIEKTpUYecKuil 3apsia. J[Ba BHma 3JeKTpuyecKux 3apsiaoB. [IpoBogHuKWH,
JUAJIEKTPUKU U TTOIYIPOBOIHUKH. 3aKOH COXPAHEHUS 3JIEKTPUUECKOTO 3apsija.

B3aumopeiictBue 3apsaoB. 3akon Kynona. Toueunsblid 351eKTpUUeCKUil 3aps. DIEKTPUUECKOE MOJIe.
Hanpsok€anocts  anexTpuyeckoro moss. [IpuHIunm cymneprno3uuuu >iaeKTpuueckux moieil. JluHuu

HANPsHKEHHOCTH AJIEKTPUYECKOTO MOJIS.

Pabora cun snexrtpocrarnueckoro mnoss. Ilorenuwman. PasHocts morteninuanos. IIpoBogHuku u
JURJIEKTPUKHU B AJIEKTPOCTATUYECKOM IT0JIe. J{ManekTpuyeckas IpOHUIaeMOCTb.

OnexTpoémrocTs. Konnencarop. D1eKTpoEMKOCTb IUIOCKOTO KOHAEGHCATOpa. DHEPTusl 3apsKeHHOTO
KOHJICHCATOopa.

TexHuueckue yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHHE:  DJIEKTPOCKON,  BIIEKTPOMETP,
AJIEKTPOCTATUYECKAS 3allUTa, 3a3€MJICHUE 3JIEKTPONPHUOOPOB, KOHJEHCATOpP, KONMPOBAIBHBIA ammapar,
CTPYUHBIN TIPUHTED.

Jlemoncmpayuu

YCTpoUCTBO M IPUHIUII AEHUCTBUSA 3JIEKTPOMETPA.

BzaumopeiicTBre Ha’IEKTPU30BAHHBIX TEJL.

DIIEKTPUUECKOE TT0JIE 3aPsHKCHHBIX TEI.

[IpoBOIHUKY B AJIEKTPOCTATUYECKOM I10JIE.

DJIeKTpOoCcTaTUYECKas 3allMTa.

JIMdIeKTpUKY B JIEKTPOCTaTUYECKOM IIOJIE.

3aBHCHMOCTD SHCKTpOéMKOCTI/I IIJIOCKOT'0 KOHACHCATOpa OT IUIOIIAAW IUIACTHH, paCCTOAHUA MEKIAY
HUMHU U Z[HBHGKTqueCKOﬁ IIPOHUIAaCMOCTH.

DHeprus 3apsyKEHHOI0 KOHJIEHCATopa.

Yuenuueckuiui sxcnepumenm, nabopamopnule pabomoi

N3Mmepenne 351eKTpOEMKOCTH KOHIEHCATOpaA.

Tema 2. Ilocmosannwiit Inekmpuyeckuit moxk. Toku 6 paziuunvix cpeoax

DIIEKTPUUYECKHI TOK. Y CIIOBUSI CYHIECTBOBAHUS 3JIEKTpUUECKOro Toka. Mcrounuku Toka. Cuia Toka.
TTlocTOSTHHBIN TOK.

Hanpspokenune. 3akon Oma 18 ydacTka HernH.

DJIEKTPUYECKOE COMPOTUBJICHUE. YIEIbHOE CONPOTHBIECHHE BemniecTBa. [locienoBarensHoe,
napasuieJIbHOE, CMEIIaHHOE COeIMHEHNE TPOBOIHUKOB.

PaboTa snexktpuueckoro Toka. 3akoH Jlxoyns—JIenia. MOMHOCT 3IEKTPUIECKOTO TOKA.

DIEeKTPOABMKYIAs CUJIa U BHYTPEHHEE COMPOTUBIECHNE MCTOYHHMKA TOKA. 3aKoH OMa Tl TIOJTHOM
(3amMKHYTO#) 2nekTpuueckoit nemu. KopoTkoe 3aMbIKaHue.



OJIEKTpPOHHAss NPOBOJUMOCTh TBEPABIX METAJIOB. 3aBUCHMOCTb COINPOTUBJIEHUS METAJIOB OT
Temneparypbl. CBEpXIPOBOAUMOCTD.

DneKkTpuuecKkuil TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonnynpoBogHuku. CoOCTBEHHAss M MPUMECHAsI IPOBOAMMOCTD MOIYIpOBOAHMKOB. CBolicTBa P—N-
nepexoja. [lomynpoBogHUKOBBIE TPUOOPHI.

DJIEKTPUUYECKHUI TOK B pacTBOpax M paciuiaBax 3JIEKTPOJIUTOB. DJIEKTPOIUTHYECKAS TUCCOIHAIMS.
DIIEKTPOIIH3.

DJIEKTpUUYECKUH TOK B razax. CaMOCTOSTEIbHBIA U HECAMOCTOSITENbHBIN pa3psaa. Monnus. [lnazma.

TexHuueckne yCTpOHMCTBA U NPAKTUYECKOE MNPUMEHEHHE: aMIepMETp, BOJBTMETP, PEOCTar,
HMCTOYHHMKH TOKa, DJIEKTPOHArpeBaTeibHbIE MPUOOPHI, AJIEKTPOOCBETHTEIbHBIE MNPHUOOPHI, TEPMOMETP
COTPOTHBIICHUS, BAaKYyMHBIH JHOJA, TEPMHCTOPHI H (POTOPE3UCTOPHI, MOIYIPOBOJIHUKOBBIN JTHO,
rajbBaHHKa.

Jlemoncmpayuu

I/I3MepeHI/IC CUJIbI TOKA W HAIIPSXKCHUA.

3aBUCUMOCTh COIIPOTUBJICHUA HUIMHAPHUYCCKHUX ITPOBOJAHHMKOB OT JIMHBI, INIOMIAJAN ITOIICPECUHOIO
CCUYCHU U MaTCpHralia.

CwMmenranHoe COCIUMHCHUC ITPOBOJHHUKOB.

Hp;IMoe HU3MCPCHHUC SHCKTpOI[BI/I)I(YH_Ieﬁ CHIJIBI. KOpOTKOC 3aMBIKaHHUEC I'aJIbBAHHUYCCKOI'O 25JICMCHTA U
OLICHKAa BHYTPCHHETO COIIPOTUBJICHU.

3aBUCHUMOCTb COITPOTUBIIEHUS METAJUIOB OT TEMIIEPATYPHI.

IIpoBOAMMOCTE 3IEKTPOIUTOB.

HckpoBo# pasps ¥ IPOBOAMMOCTb BO3AyXa.

OaHOCTOPOHHSISI TPOBOJIMMOCTH JHO/IA.

Yuenuueckuii sxcnepumenm, rabopamopmvie pabomul

H3y4eHne CMEIIaHHOTO COEMHEHHS PE3UCTOPOB.

W3mepenue dIeKTpOABUKYIIEN CUIIBI MICTOYHHUKA TOKA U €70 BHYTPEHHETO COIPOTUBIICHUS.

Habmronenue snextponunsa.

Me:xnpeamerHblie CBA3H

N3yuenne xypca ¢usuku O6a3zoBoro ypoBHs B 10 Kimacce OCYHIECTBISIETCS C  y4ETOM
CoJiepKaTeNbHbIX MEXIPEAMETHBIX CBs3el C KypcaMH MaTeMaTHKH, OMOJIOTWH, XMMHHU, reorpapuu u
TEXHOJIOTHUH.

Mesicnpeomemnvie nonamus, CBSI3aHHbIE C U3yYEHHMEM METOJOB HAy4HOIO IIO3HAHUSA: SIBJIECHUE,

Hay4yHBIA (akT, TUoTe3a, (u3MUeckas BeIWYMHA, 3aKOH, TEOpHUs, HAONIOJCHHUEe, DSKCIEPUMEHT,
MOJICIUPOBAHUE, MOJIEIb, U3MEPEHHE.



Mamemamuxa: perieHUe CUCTEMbl YpaBHEHUU, JduHeWHas (yHKusa, mapabomna, rumepbona, ux
rpaduKu U CBOWCTBA, TPUTOHOMETPHUECKHUE (PYHKIIMH: CUHYC, KOCHHYC, TAHTE€HC, KOTAHT€HC, OCHOBHOE
TPUTOHOMETPHUECKOE TOXKIECTBO, BEKTOPHI U UX MPOEKIIMU HA OCH KOOPAMHAT, CII0)KEHHE BEKTOPOB.

buonocus: Mexannueckoe IBUKEHHE B KUBOW mpupone, Auddysus, ocMoc, TEII00OMEH >XUBBIX
OpraHU3MOB (BH/]IbI TEIUIONEPEIAUYH, TEIVIOBOE PABHOBECHE), JJIEKTPUUECKHUE SIBICHUS B dKUBOU IIPUPOJIE.

Xumus: TACKPETHOE CTPOCHUE BELIECTBA, CTPOEHHUE aTOMOB U MOJIEKYJI, MOJIb BEUIECTBA, MOJISIPHAs
Macca, TEIUIOBbIE CBOMCTBA TBEPABIX TEN, XKUIAKOCTEH M Ta30B, JIEKTPUUECKUE CBOMCTBA METAJUIOB,
3JIEKTPOJIUTUYECKAS TUCCOLIMAIMS, raJlbBaHUKA.

Teoepapus: BNaxxHOCTh BO3yXa, BETPBI, OapOMETpP, TEPMOMETP.

Texnonocus: mpeodpa3zoBaHUe ABUKEHUHN C UCIIOIH30BAHUEM MEXAaHU3MOB, YUET TPEHHS B TEXHUKE,
MOJIIUITHUKY, UCIOJIb30BAaHUE 3aKOHA COXpaHEHUs MMITyJIbca B TEXHHUKE (pakeTa, BOJAOMET U JpYrue),
JIBUTATEIh BHYTPEHHETO CropaHus, IapoBas TypOWHa, OBITOBOM XOJOIWIBHUK, KOHIMIIMOHED,
TEXHOJIOTHH MOJYYEHHS] COBPEMEHHBIX MAaTE€pUaIOB, B TOM YHUCJIE HAHOMATEPUAJIOB, U HAHOTEXHOJIOTUH,

JMIEKTPOCTaTUYECKas  3al(uTa, 3a3eMIIEHHE DIEKTPONPUOOPOB, KCEPOKC, CTPYMHBIA  MPUHTED,
AJIEKTPOHArPEBATEIBHBIC TPHUOOPHI, JEKTPOOCBETHTEIBHBIC TPHOOPHI, FAIbBAHHUKA.

11 KUIIACC

Pa3nen 4. DaekTpoanHaMuKka

Tema 3. Maznumnoe none. I1eKmpomMazHUMHAA UHOYKYUSA

[TocrosiHHBIE MarHuThl. B3aumMoAeiCTBHE MOCTOSHHBIX MarHUTOB. MarHuTHOoe mone. Bekrop
MarHuTHOM MHIAYKUMH. [IpyHIMI Cyllepno3WIMM MarHUTHBIX NOJIeH. JIMHMM MarHUTHOM WHIYKLIHH.
KapTrHa nuHui MarHUTHOM MHIYKLIHH T1O0JIS1 TOCTOSIHHBIX MarHUTOB.

MarnuTtHoe nosie nmpoBOoAHMKA ¢ TOKOM. KapTuHa AMHUN MHAYKIMKA MarHUTHOTO MOJS JAJIMHHOTO
OpsIMOrO TPOBOJHMKA M 3aMKHYTOI'O KOJIBIIEBOIO MPOBOJHHUKA, KaTyIIKU ¢ TOkoMm. OmelT Opcrena.
B3aumoneiicTBue NpoBOIHUKOB C TOKOM.

Cuna Amnepa, €€ MOyJIb U HAalIPaBJICHUE.

Cuna HopeHua, ec MOAYJIb W HaAIIpaBJICHHUC. I[BI/I)KGHI/IC 3ap$I)I(eHHOI>'I JaCTHLbI B OJHOPOAHOM
MarHuTHOM noiie. Pabora cuibl HopeHua.

SIBneHME PNEKTPOMArHUTHOM MHAYKIMH. [I0TOK BEKTOpa MarHUTHOM MHIAYKIMH. DJIEKTPOABHUKYIIAs
cuJa UHAYKIMH. 3aKOH 3JI€KTPOMarHuTHON MHAyKnn Papanes.

BuxpeBoe anekTpuueckoe mosie. IIEKTPOJBMKYIIAS CUJIa MHAYKIIMA B TPOBOJHUKE, JBHKYIIEMCS
MOCTYNATEIbHO B OJJHOPOJIHOM MarHUTHOM IIOJIE.

ITpaBuno Jlenna.
NHyKTUBHOCTD. SIBIIEeHME CAMOMHIYKIIUU. DJIEKTPOABUKYIIAS CHUIa CAMOUHIYKIUH.

3Hepr1/151 MAarauTHOTO IMOJIA KaTyHIKU C TOKOM.



DJIEKTPOMArHuTHOE MOJIE.

Texamueckne YCTpOfICTBa N IPaKTHYCCKOC MPUMCHCHHUEC: IMOCTOAHHBIC MAardHMUThI, 3JICKTPOMArHuThI,
SJICKTPOABUIATCIIb, YCKOPUTCIIHN 3JICMCHTAPHBIX 4aCTUL, MHAYKIWUOHHAA I1CYb.

Jlemoncmpayuu

OmnbIT DpcTeaa.

OTKJIOHEHUE AIEKTPOHHOIO ITy4YKa MarHUTHBIM I10JIEM.

JIuHUM MHAYKIMK MarHUTHOTO MOJIS.

B3anmopenictBue 1ByX IPOBOAHUKOB C TOKOM.

Cuita Ammiepa.

HericrBue cuiibl JIopeHIla Ha MOHBI JJIEKTPOJIUTA.

SIBneHue 3NeKTPOMarHuTHOM MHIYKIUU.

[TpaBuio Jlenna.

3aBUCUMOCTbD AJIEKTPOJABHIKYIIEH CHIIbI MHAYKIIMU OT CKOPOCTH U3MEHEHHUs MATHUTHOI'O ITOTOKA.
SIBiieHME CAMOMHIYKIIU Y.

Yuenuueckuii sxcnepumenm, nabopamopnvie pabomuol

N3ydyeHne MarHuTHOrO NOJISl KATYIIKH C TOKOM.

HccnenoBanue neicTBUs MOCTOSHHOTO MarHUTA Ha pAMKY C TOKOM.

HccnenoBanue sBICHUSI BHCKTpOMaFHHTHOﬁ HHAYKIWU.

Pa3nen 5. KosieOanusi u BOJIHBI
Tema 1. Mexanuueckue u 31eKmpoMazZHummusle Koja1e0anus

KonebartenbHas cucrema. CBOOOgHBIE MexaHMYeckHe KojebaHus. ['apMoHMYecKHe KojieOaHMs.
[Tepuon, vactora, ammuutyna u ¢aza xonedanuid. IlpyxuHHBINH MasTHUK. MareMaTHueCKUil MasTHUK.
VYpaBHeHHe rapMoOHHUeCKUX KoseOanuil. [IpeBpaiiienue sHeprun Mpu rapMOHUYECKUX KOIeOaHUsX.

Konebatenbublit KOHTYp. CBOOOIHBIE 3JIEKTPOMAarHUTHBIE KOJI€0aHUS B UJI€AIbHOM KoJeOaTelbHOM
KOHTYpe. AHaJIOrus MEeXJly MEXaHWYECKMMHU U 3JIEKTPOMAarHUTHBIMU Kosebanusimu. @opmyna TomcoHa.
3aKOH COXpaHEeHMsI SHEPTUU B HI€aJIbHOM K0Je0aTeIbHOM KOHTYpE.

[IpencraBienue o 3aTyxarolmux KoneOaHusX. BoiHyXkaeHHbIe MexaHnueckue Konebanus. Pe3onanc.
BoinykeHHBIE 37IEKTPOMAarHUTHBIE KOJIeOaHUsI.

[lepemennbiii TOk. CHHYyCOUWJANbHBIA TE€pEeMEHHBIM TOK. MOIIHOCTh MEPEMEHHOTO TOKa.
AMIITUTYAHOE U IEHCTBYIOLIEE 3HAUEHUE CUJIbI TOKA Y HAIPSKEHUSL.



Tpanchopmarop. IlpouwsBoacTBo, Tmepegada W MOTPEOJIGHHE  DIIEKTPUUECKOW  DHEPTHUH.
DKOJIOTUYECKUE PUCKU NTPH IIPOU3BOACTBE JIEKTpOoIHEPruu. KynpTypa UCIOIb30BaHuUs AIEKTPOIHEPTUHU B
IIOBCEIHEBHOU KU3HU.

TexHuueckne YCTpOﬁCTBa N IPAKTHYCCKOE IIPHUMCEHCHUC!: 3J'I€KTpI/I‘IeCKI/II71 3BOHOK, TI'€HEpaTop
NEPEMCHHOT'O TOKA, JIMHHUU 3JICKTPOIICpCaay.

Jlemoncmpayuu

HccnenoBanne mapamMeTpoB KoOJeOATCIBHOW CHUCTEMbl (MPYKUHHBIM WJIM  MaTeMaTHYECKHI
MasITHUK).

HaGmronenue 3aryxaronmx KojaeOaHuu.
HccnenoBanue cBONCTB BbIHYX/IEHHBIX KOJI€OaHUH.
HaGnronenue pezoHanca.

CB00OOAHBIE IIEKTPOMArHUTHbBIE KOJIeOaHMs.

OcuuiiorpaMmsbl (3aBUCMMOCTH CHJIBI TOKA M HAINPSDKEHUS OT BPEMEHH) IS DJICKTPOMAarHUTHBIX
KOJIeOaHUIA.

Pe3oHaHc mpu MOCIENOBATEIBHOM COCJAMHEHUHM PE3UCTOPa, KATYIIKM WHAYKTHBHOCTH U
KOHJICHCATOpa.

Mopenb IMHUY 3JIEKTPOIIepe1adH.
Yuenuueckuii sxcnepumenm, nabopamopmwie pabomul

HccnenoBaHue 3aBUCUMOCTH TEPHOA MAJIbIX KOJICOAHUH Tpy3a HAa HUTHU OT JUTMHBI HUTH M MacChl
rpysa.

HccnenoBanue NMEPEMEHHOIO TOKA B LENM M3 IOCIENOBATEIBHO COCIMHEHHBIX KOHJIEHCATODA,
KAaTYLIKH U PE3UCTOPA.

Tema 2. Mexanuueckue u IJIEKMPOMACHUMHbBIE 60JIHbl

Mexannyeckne BOJHBI, yCJIOBHs pactipoctpanenus. [lepuoa. CkopocTh pacpoCTpaHEHUsS U IJTUHA
BouiHEL. [lonepeunsie u mpoaonbHbIE BOMHBL. HTepdepeHius u nudpakiius MEXaHH4eCcKUX BOJH.

3Byk. CxopocTh 3Byka. [ poMKOCTh 3ByKa. BricoTa ToHa. TemOp 3ByKa.

DNIeKTPOMarHUTHBIC BOJIHBL. Y CIIOBHUS M3JTyUY€HHUSI DJIEKTPOMArHUTHBIX BOJIH. B3anmHasi opueHTarus
BekTOpoB E, B, V B snexkrpomarnutHoit BomHe. CBOWCTBAa JJIEKTPOMArHUTHBIX BOJH: OTpaKeHUE,
npesioMyIeHue, noJisipusanus, nudpaxius, nuarepdepennus. CKOpocTh dEKTPOMATrHUTHBIX BOJIH.

[[Ixana smekTpoMarHuTHHIX BOJTH. [I[puMeHeHHEe SJIEKTPOMArHUTHBIX BOJIH B TEXHUKE U OBITY.

[TpuHIIMIIBI paIKOCBA3U U TENEBUICHUS. Pagnonokausi.

DIIEKTPOMArHUTHOE 3arps3HEHUE OKPYKAIOIIEH Cpebl.

TexHuueckue yCTpOMCTBA UM NPAKTHUYECKOE IPUMEHEHHE: MY3bIKAJIbHbBIE HHCTPYMEHTHI,

yIBTPa3BYKOBasl JHMATHOCTHKA B TEXHUKE W MEIUIMHE, panap, paaHONpPUEMHHK, TEIEBH30p, aHTCHHA,
tenepon, CBU-neus.



Jlemoncmpayuu

OO6pa3oBaHue U pacIpOCTpaHEHUE TOMEPEUHBIX U MPOI0JIBbHBIX BOJH.

KoneoG:mromieecs Teno Kak HCTOUHUK 3BYKa.

HaGmronenne oTpakeHUs U IPETOMIICHUSI MEXaHUIECKUX BOJTH.

Ha6mronenne natepdepeHny u AU paKkiud MEXaHHIeCKUX BOJH.

3BYKOBOM pE30HAHC.

Habmtoienue cBsi3u rpOMKOCTH 3BYKa U BBICOTHI TOHA C aMIUIMTYAON M YaCTOTOM KOJICOaHHIA.

HccnenoBanue CBOWCTB AJICKTPOMArHUTHBIX BOJH: OTPAXEHHE, MPEIOMIICHUE, TIOJIIPU3ALHS,
nudpakuus, tHTEpHEepeHIus.

Tema 3. Onmuka

I'eomerpuueckas ontuka. IIpsmonuHeliHOe pacnpocTpaHEeHUE CBeTa B OJHOPOAHOM cpene. Jlyu
cBeTa. ToOUueUHbIM UCTOYHUK CBETA.

OTtpaxeHue cBeTa. 3aKOoHbI OTpaykeHus cBeta. [locTpoeHne n300paxxeHuil B MIIOCKOM 3epKale.

[Ipenomnenue cBera. 3aKOHBI TPEIIOMJICHUS CBeTa. AOCOJIOTHBIM TOKA3aTelb MPEIOMIICHHUS.
[Tonnoe BHyTpeHHEee oTpaxeHue. IIpenenbHbIi yroi ojaHOoro BHyTPEHHETO OTPaKeHMUS.

Hucnepcus cseta. CiioxxHbll cocTaB O6enoro ceera. LBer.

Coluparomue u paccenBaromue JUH3bL. ToHKast tnH3a. @OKYCHOE pacCTOSHHUE M ONTHYECKAs CHUIa
TOHKOHM JuH3bL. [locTpoeHne n3zo0pakeHUi B COOMpAIOIIUX U pacceuBaroIux JuH3ax. dopMyna ToHKOH
JUH3BL. YBEIMUYEHHE, 1aBaeMOe JINH30M.

[Tpenensl IPUMEHUMOCTH F'€OMETPHUUECKON ONTUKH.

Bonnosas ontuka. WHTepdepenius cBera. KorepeHTHble HCTOYHHUKH. YCIIOBUS HAOIIOJCHUS
MakCUMyMOB M MHHHUMYMOB B HHTEp(EPEHIMOHHON KapTUHE OT JBYX CHH(A3HBIX KOI€PEHTHBIX

HNCTOYHHUKOB.

Hudpakuus ceera. AudpakinuonHas pemérka. YcaoBue HAOMIOIEHHUS TTaBHBIX MaKCUMYMOB IpHU
naJIeHU MOHOXPOMATHUYECKOTO CBeTa Ha TU(PAKIIMOHHYIO PEHIETKY.

Honﬂpmaun;{ CBCTa.

Texuuueckue YCTPOﬁCTBa " NPAaKTUYCCKOC NTPUMCHCHUC: OYKHU, JIyIIa, (I)OTOB.HHapaT, HpO@KLIPIOHHLIfI
arrapar, MUKPOCKOII, TCJICCKOII, BOJIOKOHHAsA OIITHKA, )II/I(l)paKHI/IOHHaSI peméTKa, MOJIAPONI.

Jlemoncmpayuu
[TpsamonuHeiHOe pacipocTpaHeHHe, OTPAXKEHHUE U MpesloMIieHne cBeTa. OnTudyeckre npuoophl.
ITonHoe BHyTpeHHEE OTpaxkeHue. MoJieab CBETOBOAA.

HccnenoBanue CBOWCTB M300paKEHUH B JIMH3AX.



Moaenun MUKpPOCKOIIa, TeIeCKomna.

Hab6nronenue natepdepeHIinm cBeTa.

Hab6nronenue nqudpakuuu cBera.

HabGnronenue qucnepcuu ceta.

[Toy4yeHue cekTpa ¢ MOMOIIBIO PU3MBL.

[Tomryuenue cieKTpa ¢ TOMOIIBIO TU(DPAKIIMOHHON PEIIETKY.
Habmroienue nosisipuzanuu cBera.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi
H3mepenue nokaszatens IpeIoMICHUS CTEKIIA.
HccnenoBanue cBONCTB N300pakKeHU B JTMH3AX.

HabGmronenue qucniepcuu certa.

Pa3nen 6. OcHOBBI crieUAJIbHOM TEOPUH OTHOCHTEJILHOCTH

I'panuubl  OPUMEHMMOCTH  KJIACCHMYECKOM MeXaHukd. [locTynaTel CHenHalbHOM  TEOpUH
OTHOCHUTEJIbHOCTU: MHBAPUAHTHOCTh MOJYJSI CKOPOCTH CBETa B BaKyyMme, NPHUHIMI OTHOCUTEIBHOCTH
DiHIITERHA.

OTHOCUTETHHOCTh OJJHOBPEMEHHOCTH. 3aMeJICHHE BPEMEHH M COKPAIIICHUE JTTHHBI.

3Hepr W U UMITYJIBC peﬂHTHBHCTCKOﬁ YaCTHUIbI.

CBs13b MacChI C BHCPFI/ICI\/’I " UMITYJIbCOM peHHTHBHCTCKOﬁ YaCTHUIIBI. 9Heprm[ ITOKO4.

Pa3nen 7. KBantoBas pusuka
Tema 1. Dnemenmul K6AHMOGOI ONMUKU
®ortonsl. opmyna [Inanka cBs3u sHeprun GOTOHA C €ro YaCTOTOW. DHEPIUst U UMIYJIbC POTOHA.

OtkpeiTue u wuccinenoBanue @oroddpdexra. Onbitel A. I'. CtoneroBa. 3akoHbl (Qorodddexra.
VYpaBuenue DiinmreitHa i porodddexra. «KpacHas rpanuna» Gororddexra.

Hasnenue ceera. Onbitel [1. H. JIeOenena.
XuMudeckoe JeCTBUE CBETA.

TeXHUYECKHEe yCTPOWCTBA M MPAKTUYCCKOE MPUMEHEHHE: (OTORIEMEHT, (POTOAATUYUK, COTHECTHAS
Oarapesi, CBETOAMO.



Jlemoncmpayuu

®doTor(hdeKT Ha yCTAaHOBKE C ITMHKOBOM TIJIACTHHOM.
HccnenoBanue 3akoHOB BHemHero Gotodddexra.
Cseroauos.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Monens atroma Tomcona. OmbiThl Pesepdopaa mo paccesHuro o -uactuil. [lnanerapHas monuens
atoma. [locrynarer bopa. M3nydenue u moriomieHne (pOTOHOB MPH MEPEXOAe aroMa ¢ OJAHOTO YPOBHS
SHEpruu Ha apyroil. Buasl ciekTpoB. CieKTp ypOBHEHN 3HEPTrUU aToMa BOJIOPOJA.

Bonnossie cBoiicTBa yactull. Bonnbl ge bpoiinsa. KopnyckynsipHO-BOJTHOBOM Ayaanu3M.

CroHnTanHoeE U BBIHYXX/ICHHOC U3JIYUCHHC.

TexHuuyeckue ycTpoilcTBa M NPAKTHUUECKOE MPUMEHEHME: CHEKTPaJbHBbIM aHaINU3 (CHEKTPOCKOIN),
Ja3ep, KBAaHTOBBII KOMIIBIOTED.

Jlemoncmpayuu

Mopuenb onbiTa Pezepdopaa.

Omnpenenenue JUIMHbBI BOJIHBI J1a3epa.

Habumronenne nuHelyaThIX ClIEKTPOB U3JIYUEHUS.
Jlazep.

Yuenuueckuii sxcnepumenm, nabopamopvie pabomuol
HaGnronenue muHeHyaToro crekrpa.

Tema 3. Amomnoe sa0po

DKCIEPUMEHTHI, JOKA3bIBAIOIINE CIOXKHOCTH CTPOCHHS s/ipa. OTKPHITHE PATUOAKTUBHOCTU. OTBITHI
Pesepdopna mo ompeneneHuro cocraBa paaroakTHUBHOTO u3nydeHus. CBoiicTBa anbda-, O6era-, raMma-
U3NydeHus. BiausiHue painoakTUBHOCTH HA KUBBIE OPTaHU3MBI.

OtkpeiTHE npoTOoHA U HelTpoHa. Hyknonnas monens sigpa I'elizenOepra—lBanenko. 3apsan sijpa.
MaccoBoe umncio sapa. U3otormsl.

Anbda-pacnan. DJEKTPOHHBIM W MO3UTPOHHBIA Oera-pacman. [‘amma-uznydenue. 3akoH
paZoaKTUBHOIO pacnaja.

OHeprust cBSA3M HYKJIOHOB B sizipe. SnepHble cuiibl. JledekT Macchl spa.
Snepusle peakuuu. [lenenue u CUHTES SIED.

SAnepusiii peakrop. TepmosinepHbiii cunTe3. [IpoOiieMbl UM NEPCHEKTUBBI SEPHON SHEPTETUKU.
OKOJIOTUYECKHE ACTIEKTHI SIIEPHON IHEPTETUKHU.



DnemMeHTapHbIe YacTUlbl. OTKPBITHE O3UTPOHA.
MeTo/ 161 HaOJIIOIEHUS ¥ PETHCTPAIH 3JIEMEHTAPHBIX YaCTHUII.
dyHaaMeHTalbHbIe B3auMOIeHCTBUS. EquHCTBO (hr3nueckoi KapTHHBI MUpA.

TexHu4eckue ycTpOMCTBAa M IIPAKTUYECKOE NPUMEHEHHE: TO3UMETp, KaMmepa BuibcoHa, snepHbIN
peakTop, aToMHas 6omoOa.

Jlemoncmpayuu
CuéTunK MOHMU3UPYIOIIUX YACTHII.
Yyenuueckuii sxcnepumenm, 1abopamopuvie pabomuol

HccnenoBanue TpeKoB YacTHIl (TI0 TOTOBBIM (oTorpadusm).

Pa3nes 8. DiieMeHTBHI aCTPOHOMUM M ACTPOPU3UKHU

Oransl pa3BUTHA acTpoHOMHUU. [IpuKiIagHOEe 1 MUPOBO33pEHUYECKOE 3HAUCHHE aCTPOHOMHUH.

Bun 3Bé3anoro Heba. Co3Be3aust, spKue 3BE3/bl, INIAHETHI, X BUAUMOE ABHXKEHUE.

Conneunas cucrema.

Connue. ConHeuHass akTUBHOCTb. Mcrounuk sHeprunm ConHua M 3BE371. 3BE31BI, MX OCHOBHBIE
XapaKTepUCTUKU. Jlmarpamma  «CHEKTpallbHbIM  KJIacC —  CBETUMOCTb».  3BE3/bl  IJIABHOM

MoCJICA0BATCIbHOCTH. 3aBHCHMOCTh «Macca — CBETHMOCTHY I 3BE31 TJIaBHOM ITOCIIEA0BATEIbHOCTH.

Buytpennee ctpoenue 3B€31. CoBpeMeHHBIE MPEICTABICHHS O MPOUCXOXKACHUH U dBomoIuu CoNHIA U
3BE311. DTanbl )KU3HU 3BE3I.

Mneunsiii Ilyte — wama [anmaktuka. [lomoxenume m nBmwkenue Conuna B [anmaktuke. Tumbl
rajakTuk. PaguoramakTuku u kBazapbl. YEpHBIE ABIPHI B SIpax rajlakTHK.

Bcenennas. Pacummpenue BcenenHoil. 3akon XaO6ma. PazGeranue ramaktuk. Teopust Bombioro
B3pbIBA. PEMKTOBOE M3ITydeHHe.

MacmrabHas ctpykrypa Beenennoit. MeraranakTuka.
Hepeménnsie mpo6iieMbl aCTPOHOMUH.
Yuenuueckue nabnrooenus

HabmioneHuss HEBOOPY)KEHHBIM TJIa30M C HCMOJIb30BAHUEM KOMITBIOTEPHBIX MPUIOKEHUN IS
OTIpeIeNIeHUs TOJIOKEHUsI HeOEeCHBIX OOBEKTOB Ha KOHKPETHYIO JaTy: OCHOBHBIE co3Be3nusi CeBepHOro
MOJIYIIAPHSL U IPKUE 3BE3/BI.

Hab6nronenus B reneckon JIynsl, muiraner, Maeunoro [TyTu.
O0o01marmuiee NoBTOpPEeHNE

Pons Qu3uky M acTpoHOMHH B SKOHOMHUYECKOH, TEXHOJIOTMUYECKOW, COIMATIBHOW M ATHYECKOM



cdepax AeATeTbHOCTH YeJI0BEKa, POJIb M MECTO (PM3UKH M ACTPOHOMHUU B COBPEMEHHOW HAyYHOW KapTHHE
MHpa, poib (pu3nuecKor Teopuu B (HOPMUPOBAHUM MPEICTABICHUN O (PU3UUECKON KapTHUHE MHpa, MECTO
¢u3nyeckoil KapTHHBI MUpa B OOIIEM pSAIY COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX IPEICTABICHUH O
npupoe.

MemnpenMeTHHe CBA3H

Wzyuenne kypca ¢usuku 0Oa3zoBoro ypoBHS B 11 Kkjacce OCymIeCTBISCTCS C  y4ETOM
COJZIepKATENbHBIX MEXIPEAMETHBIX CBS3eH C KypcaMH MaTeMaTHKH, OMOJIOTWH, XMMHHU, reorpapuu u
TEXHOJIOTHH.

Meoswcnpeomemuvie nonsamusi, CBSI3aHHBIE C WU3YYECHHEM METOJOB HAyYHOI'O IO3HAHUS: SBJICHUE,
Hay4yHBId (akT, TUIOTe3a, (U3MYecKkas BeIUYMHA, 3aKOH, TEOpHUs, HAONIOJCHUE, OSKCICPUMEHT,
MOJICIIMPOBAHUE, MOJIEIb, U3MEPCHHE.

Mamemamuxa: peuieHue CUCTEMbl ypaBHEHUH, TPUTOHOMETpUYeckue (YHKIUH: CUHYC, KOCHHYC,
TAQHI'€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIECTBO, BEKTOPbl M MX IMPOEKIUM HA OCHU
KOOpJMHAT, CJIOKEHHE BEKTOPOB, IPOM3BOJHBIC JIIEMEHTApHbIX (YHKIUN, TMPU3HAKH TOA00HS
TPEYrOJILHUKOB, ONPEIEICHUE TUIOMIAIU THIOCKUX (UTyp U 00BbEMa Tel.

buonocus: snexTpuyeckue SBICHUS B JKUBOW HpPHUpOJE, KOJeOaTeNbHbIE JBU)KEHUS B KUBOU
IPUPOJIE, ONITUYECKHE SIBJIICHUS B KUBOU MPUPO/IE, AEUCTBUE PAIUALIUU HA KUBbIE OPraHU3MBI.

Xumus: CTPOEHHE aTOMOB U MOJEKYJ, KpUCTaJNIM4ecKas CTPYKTypa TBEPIABIX TEJ, MEXaHWU3MbI
00pa30oBaHMs KPUCTATUIMYECKON PEIIETKH, CIEKTPAIBHBIN aHATH3.

l'eocpaghusa: MarHUTHBIE TIONMIOCA 3€MIIM, 3alle)KHM MAarHUTHBIX pyld, (OTochEMKa 3eMHOMU
MOBEPXHOCTH, MPEACKA3aHNe 3eMIICTPSCECHUH.

Texnonozus: IAHUM  DJICKTPOIIEpeNay, TIEHEPATOp IMEPEMEHHOIO0 TOKAa, JJIEKTPOJBUTATEIb,
MHAYKIIMOHHAs Ne4b, paaap, paIuonpuéMHUK, TEIEBU30p, aHTeHHA, Tene@oH, CBY-neus, mpoeKmoHHbII
anmapar, BOJIOKOHHasi ONTHKA, COJTHEYHas Oarapes.



1. TemaTuueckoe INIAHUPOBAHME C YKA3AHUEM KOJHUIECTBA YaCOB,

OTBOJAMMBIXHA OCBOE€HHE KAXKI0M TeMbI

Tema

KomuuectBo yacos,
OTBOJUMOE Ha OCBOECHHE
Ka)KJ0U TEMBI

10 knace
Du3MKa U METOJIbl HAYYHOTO MO3HAHUS 4
Mexanuka 27
MoutekynspHas hpusuka 22
DNIEKTPOANHAMUKA 17
11 kmnacc
DNIEKTPOANHAMUKA 38
OCHOBBI CHIEIIMAILHON TEOPUU OTHOCUTEIILHOCTH 6
KBanroBas ¢usuka. ®usnka atoma 1 aTOMHOTO sipa 16
Crpoenue Beenennoit 5
O06o0matroiiee MOBTOPCHHE 3




10 xmacc (70 gacoB)

Ne Tema Kon-Bo
/o 4acoB.
®dusnka U METOAbI HAYYHOI'O IO3HAHUA — 4 4.

1. BBoausiii MucTpykTax mo rexauke 6e3omnacanoctu MOT-0101, MOT - 015 -2016, 1
®dusnka — pyHAaMeHTalbHas HayKa O pupojie. MeTo bl Hay4HOr0 UCCIIE0OBAaHUS
(U3NYECKUX SIBICHUM.

2. | MonenupoBaHue GU3NIECKHUX SIBJICHUHA U TIPOILIECCOB 1
Pouib sKCiepuMeHTa 1 TEOpHH B TIpoIiecce Mo3HaHUs Mpuposl. Opranu3zamus paboTel HaJ
IPOEKTOM.

3. | ®usnuecKkuil 3aK0H — TpaHULIbl IPUMEHUMOCTH. Pu3nYecKre TEOpUN 1 IPUHITHIT 1
COOTBETCTBUS

4. | Ponb 1 MecTO Gu3UKHU B HOPMUPOBAHIH COBPEMEHHOM HAyYHOIH KapTHHBI MUPa, B 1
MPAKTUYECKOU IEATENBHOCTH Jtoiei. DU3MKa U KYJIbTYypA.

Mexanuka — 27 4.

5. | OcHOBHBIE MOJIenH Ten U ABMkeHUN. [lonoxenue Tena B mpoctpancTse. Crucrema 1
oTcYeTa.

6. | KparkoBpemeHHast BXOHAs quarHoctuueckas padora Ne 1 «BzammopeicTBre Tem. 1

7. | PaBHOMepHOE NpsAMONIMHENHOE ABM)XKEHUE. BaxkHene KuHeMaTHuecKue 1
XapaKTEPUCTUKH — ITepeMelleHue, CKopocTh. PaboTa HaJ MpOEKTOM.

8. | MrHoBeHHas u cpeqHsisi ckopocTu. PaBHOyCcKOpeHHOe ABIKeHHne. Bakneiimme 1
KMHEMaTUYECKUE XapaKTEPUCTUKHU — IIEPEMELIEHHUE, CKOPOCTb, YCKOPEHHUE.

9. | CBobosaHOE MazieHue Tell. 1

10. | MOT-021-16 Jlaboparopnast padota Ne 1 «MccnenoBanre ABWKEHUS TEla, 1
OpOILIEHHOTO TOPU30HTAILHOY.

11. | PaBHOMEpHOE ABIKEHHE TOUYKH 110 OKpykHOCcTH. MOT-021-16 JIabopaTopnas paboTa 1
Ne 2 «M3ydenne qBUKESHUS TeJa 110 OKPYKHOCTH.

12. | UnepumanpHas cucrema orcyera. HabmoqeHrne MeXaHMYeCKHUX SIBJICHHM B 1
MHEpLHAJIbHBIX U HEMHEPLUAIbHBIX cUcTeMax oTcuera. PaboTa Haa MpoeKToM.

13. | OcHoBHOe yTBepxkaeHne Mexanuku. Cruiia Macca. ETuHUIBI MaccChl. 1

14. | 3akons! mexanuku HerotoHa. [lepsblii 3akon HetoToHa. Bropoii 3akon HeroToHa. 1

15. | Cunel B npuposie. Tperuit 3akoH Herotona. [Tpunuun otHocurensHocTy ["anues. 1

16. | Cuunbl B mpupoge. Cuna TspkecTH. 3aKOH BCEeMHPHOTO TAroTeHus. PaboTta Hag MpOeKTOM. 1

17. | Cuna tsxectu Ha Ipyrux mianerax. [lepsas kocmuueckas ckopocTs. Bec. HeBecomocTs. 1

18. | edbopmanus u cunsl ynpyroctu. 3akoH ['yka, cyxoro tpenns. MOT-021-16 1
JlaGopatopHas pabota Ne 3 «M3mepenue cui B MexaHuke. Cuna ynpyrocru.

«3MepeHne )KeCTKOCTH NPYKUHBI.

19. | Cuna tpenust. Buapl cui TpeHUs: cyxoe TpeHUe, TPEHUE MOKOS, TPEHHE CKOJbKEHUS, 1
Tpenue kauenus. MOT-021-16 JlaGopaTtopHas pabota Ne 4 «3mepenue cui B
mexaHuke. Cuna tpenus. «/3mepenne ko3ppuinenTa TpeHust CKOJIbKEHUS».

20. | Ummmynbe MaTepuaibHON TOUYKA M CUCTEMBL. MI3MeHeHne 1 cOXpaHeHHe UMITYIIbCA. 1

21. | UOT-021-16 JTabopaTtopHas pabora Ne 5 «/3ydeHre EHTPATHHOTO yaapa mapoBy. 1
PeakTuBHOE IBMKEHUE.

22. | Mexanundeckas padoTa ¥ MOIIIHOCTh CHJIBI. PaboTa HaJl IPOSKTOM. 1

23. | Mexanunueckasi SHeprust cucTeMsbl Tell. Kunetnueckast sHeprusi. 1

24. | PaboTa cuitbl TSDKECTH U cuiibl ynpyroctu. KoncepBaruBHbie cuibl. [loTeHnmanpHas 1
SHEprus

25. | 3akoH coxpanenus Mexanndeckoi sneprun. MOT-021-16 JlaGoparopHas paboTa Ne 6 1
«M3yueHne 3aKk0Ha COXPAaHEHUSI MEXAHUYECKON SHEPTUm».

26. | PaBHOBecue MaTepualIbHOM TOYKHU U TBep0ro Tena. MomenT cubl. MOT-021-16 1
JlaGopatopHas pabota Ne 7 «/3yyeHue paBHOBeCHs Tela MO/ ACHCTBUEM
HECKOJIbKUX CHII».

27. | JaBnenue. Y CIIOBUS paBHOBECHS KHJIKOCTH U Ta3a. [IBMKCHHE KHUIKOCTEH U Ta30B. 1




28. | Ucmonp30Banne 3aKOHOB MEXAHUKU IS OOBICHEHNS IBKEHUS HEOSCHBIX TEI U I 1
pa3BUTHI KOCMUYECKHX HccieqoBannil. Pabora Ha MpOeKToM.

29. | I'paHULIBI IPUMEHUMOCTH KJIACCHUECKO MexaHuku. O0001meHune no remMe «MexaHuka. 1

30. | Kontposbnas padora Ne 1 o Teme: «MexaHUKay. 1

31. | Pabora Hag ommbkamu. [loBTopenue pa3aena «MexaHUKa. 1

MonekynsapHas pusuka — 22 4.

32. | MonekynsapHo-kunernueckas tTeopust (MKT) crpoenus BemiecTa u ee 1
AKCIIEpUMEHTAJIbHBIE JI0Ka3aTesnbcTBa. OcHOBHOE ypaBHeHne MKT.

33. | UucTpykTax mo texHuke 6e3onacHoctr. MOT — 015 -2016,. ArperatHbie COCTOSTHUS 1
BemiecTBa. PaboTa Hax mpOEKTOM.

34. | AGcomoTHas TeMepaTypa Kak Mepa cpeiHeil KHHETHYEeCKOI SHEPTHH TETJIOBOTO 1
JIBUKCHHS YACTHII BEIICCTBA.

35. | Mogaenb uaeanpHoOro rasa. JlaBieHnue rasa. 1

36. | YpaBHEeHUE COCTOSIHHS HICaIbHOTO Ta3a. Y paBHeHHE MenneneeBa—Kiamneipona. 1

37. | I'a30BbIe 3aKOHBI. 1

38. | Pemenue 3a1a4 o Teme «l'a30BbIe 3aKOHBD». 1

39. | UccnenoBanue uzonporneccoB. MOT-021-16 Jlaboparopuas padora Ne 8 1
«HccnenoBanue U30MpoOIECCOB. DKCIIEpUMEHTalbHas MpoBepka 3akona ['eit Jlroccakay.

40. | Mopenb cTpoeHUs )KUIKOCTeH. PaboTa Hal IPOSKTOM. 1

41. | HacpbleHHbIH map. 3aBUCUMOCTD JaBJICHUS HACBIIIEHHOTO IIapa OT TEMIIEPaTyphl. 1

42. | Baaxxnocts Boznyxa. MOT-021-16 Jlaboparopnas pabota Ne 9 «M3mepenue 1
BJIQXKHOCTH BO3J1yXa».

43. | [ToBepXHOCTHOE HATSKEHHE. 1

44, | Kpucrammudyeckue u amop(dHbIe Tena. 1

45. | Buyrpennss sueprusi. Pabota u Teronepenada Kak crnocoObl U3MEHEHUS BHYTPEHHEH 1
SHEPTHUH.

46. | KomnuecTBo TemioTel. PaboTa Hax MPOEKTOM. 1

47. | 3aKkOHBI TEPMOAMHAMUKH. 1

48. | Pemenue 3a1a4 Ha MePBbIN 3aKOH TEPMOIUHAMUKH. 1

49. | Ilopsinok u xaoc. HeoOpaTuMocCTh TEIIOBBIX MPOLIECCOB. 1

50. | TernoBble MBUTATENN U OXpaHa OKpyKaroleit cpepl. [[puHIUTIBL JeCTBHS TEMIOBBIX 1
MamuH. PaboTa HaJ IPOEKTOM.

51. | O6o6maromuit ypok no reme «MosekyssipHas Gpusnkay. 1

52. | KorrpompsHas padora Ne 2 o teme: «MostekysipHasi pu3ukay. 1

53. | Pabora Hax ommbkamu. [ToBTOopeHue paznena «MonekymsapHas Gu3nkay. 1

DnekTpoauHamuka 17 yacoB

54. | DneMeHTapHbBIN dNEKTPUUECKUI 3apsi. 3aKOH COXPAHEHHUS DIIEKTPUIECKOTO 3apsia. 1
3akon KynoHna.

55. | Dnektpuueckoe nosie. HampsikeHHOCTH U TOTEHITUA JIEKTPOCTATUUECKOTO MO, 1
[IpuHIUIT CyTIEpIIO3UIINH TTOJIEH.

56. | [IpoBOIHUKH, TOTYIIPOBOJHUKHU U TUIJIEKTPUKU B DIIEKTPOCTATUIECKOM TIOTIE. 1

57. | Dnexrpoemkoctb. Enunuiiel anexktpoemkoct. Konnencarop. Pabora Haj nmpoekToM 1

58. | IlocTostHHBIH dnekTprueckuii Tok. 3akoH Oma ans yuactka nenu. MOT-021-16 1
Jlaboparopuas pabora Ne 10 «IIpoBepka rumoTe3bl, 9To HAPsDKEHUE TIPU
MOCIIe0BATEIHHOM BKIIFOUEHUH JIAMITOUKH U PE3UCTOPA HE PABHO CyMMe
HANPSDKEHUH Ha TAMIIOYKE U PE3UCTOPEY.

59. | PaboTa 1 MOIIHOCTH MOCTOSTHHOTO TOKA. 3akoH J[xoyns-Jlenma. 1

60. | DnexrpoaBmwxkyiias cuia. 3akoH OMa 151 MOJTHOM IIETTH. 1

61. | MOT-021-16 JlabopaTtopHas padora Ne 11 «M3mepenne 3/IC v BHYTpEHHETO 1
COTMPOTHUBIICHUSI HICTOYHHUKA TOKaY.

62. | DnekTpudecKkast MpPOBOAMMOCTD PA3IIMYHBIX BEIIECTB. DIEKTPUICCKUI TOK B 1
MIPOBOJAHHKAX, TIOTYIPOBOJHHUKAX.

63. | DiIeKTpuYecKrii TOK B BAKyyMe. DIIEKTPOHHO- JTydeBasi TpyOKa. 1




64. | DIEeKTPUYECKUMA TOK B DJIEKTPOIUTAX. 3aKOH AJICKTPOJIU3A. 1
65. | DnekTpuueckuii TOK B razax. HecamocTosTenbHbIN 1 caMocTosITeNbHbIN paspsi. [1ma3zma. 1
CBepXnpoBOAUMOCTb.
66. | [loBTOpeHue TeMbI « DNEKTPOTUHAMUKAY. 1
67. | Kourpoabnas padota Ne 3 o teme: «QNEKTPOIUHAMUKAY. 1
68. | Pabora Hag ommOkamu. [ToBTopeHue pasnena «IEKTPOIUHAMHUKA. 1
69. | Pemenue 3amau mo temam: «MexaHukay, «MomnekynspHast GU3HKay 1
70. | Pemenue 3amau no kypey ¢usuku 10 kimacca 1




11 knacc (68 gacon)

Ne n/mt Tema Kon-Bo
YacoB.
OnexTpoauHamuka — 38 4

1. HNOT — 015-2016. IToBropenue kypca pusuxu 10 kmacca. MaruuTHoe 0JI€. 1
WNuaykuust MarHUTHOTO TOJIS.

2. JlelicTBUE MAarHUTHOTO TIOJISI HA POBOIHUK C TOKOM H JBIIKYIYIOCS 3apsKEHHYIO 1
gactuiyy. MOT-021-16 JlabopaTtopHas padota Nel «M3mepeHne cuitbl
B3aMMOJICHCTBHS MarHuTa U KaTylku ¢ Tokom» [loBropenue kypca ¢pusuku 10
KJlacca.

3. MNOT-021-16 JTaboparopHas padota Ne 2 «KoHCTpyHupOBaHHE U U3yUEHUE 1
paboTsl anekrpoasuratesss» Cuna Amnepa u cuina JlopeHua.

4, MarunuTHbIe cBOlcTBa BemecTBa. [loBropenne kypca ¢puzuku 10 kinacca. 1

5. Kontponbnas padora Nel craproBas 1

6. Pabora Hax ommOkaMu. 3aKOH AIIEKTPOMArHUTHON MHAYKIIUH. MarHuTHBIA TOTOK. 1

1. [TpaBuno Jlenna. 3akoH 31EKTPOMarHUTHON UHAYKIIMU. BUXpeBOe 2JIeKTpHUECKOe 1
nosie. PaboTa HaJy MpOeKTOM.

8. NOT-021-16 JlabopatopHas padota Ne3 «HabimtoneHue siBieHUS 1
ANEKTPOMArHUTHOM UHAYKIMH. VccienoBanue ABIEHUS DIEKTPOMAarHUTHOU
WHTYKITAH.

9. O/1C uHAYKINY B ABMKYIIUXCS MPOBOIHUKAX. 1

10. | SBnenue camomHAYKIMH. MHIYKTHBHOCTD. DHEPTHSI MATHUTHOTO TTOJIS TOKA. 1
DNEeKTPOMarHuTHOE TOJIE.

11. | KonTponbHas padora Ne2 «OCHOBBI 3JEKTPOIUTHAMUKHI. 1

12. Pabora Hax omnbOkamu. Mexanndeckue Kojieoanus. MareMaTu4ecKuii MasiTHUK. 1
PaGora Hax mpoekTom.

13. NOT-021-16 JlabopatopHas pabota Ned «Onpenenenue yckopeHus: CBOOOIHOTO 1
MAaJCHUsI IPU IIOMOIIY MAasITHUKA.

14. | 'apmonuueckue konedbanus. [IpeBpalieHrie YHEPrUU MPU rapMOHUIECKUX 1
KOJIeOaHuUsIX.

15. | CBobGojanble, 3aTyxarolue, BEIHYX/ICHHbIE KoslebaHus. Pe3onaHc. 1

16. OnexkTpoMarHuTHele kojeOaHus. CBOOOAHbBIE U BBIHY)KJCHHbIE JJIEKTPOMarHUTHbIE 1
KoJeOaHusl.

17. | KoneGarenbHblil KOHTYp. [IpeBpalieHne sHepruy Ipu 3JIEKTPOMAarHUTHBIX 1
kosnebanusx. Pabora Hax mpoekTom.

18. | AHamorusi MeEXAy MEXaHWYECKUMH U DJIEKTPOMArHUTHBIMH  KOJICOAHUSMHU. 1
VYpaBHeHHe, OIUCHIBAIOIIEEe Ipolecchl B KojebaTenbHOM KoOHType. Ilepuon
CBOOOJTHBIX IEKTPUUYECKUX KOJICOaHMII.

19. | [lepemeHHBIH 271eKTpUUECKUI TOK. AKTUBHOE conpoTuBiIeHHe. [leiicTByromue 1
3HA4YEeHHUs CHJIbI TOKA U HAIIPSKEHHUS.

20. | Kongencarop B 1ienu nepeMeHHoro Toka. Karyiika MHIyKTHBHOCTHU B LIETIN 1
MEePEMEHHOr0 ToKa. Pe30HaHC B 271eKTpUUECKOil LiemnH.

21. | Tpanchopmatopsl. [IpousBoacTBO, Mepenaya U UCHOIB30BAHNE DIEKTPUUECKOM 1
sHepruu. Pabota Hag MpoeKkToM.

22. | Mexanndeckue BoHBI. CKOPOCTH U JITTMHA BOJHBI. Y paBHEHUE TAPMOHUYIECKOM 1
Oeryielt BoJHbl. PacpocTpaneHnue BOJH B YIPYTHX Cpeaax.

23. | 3ByKOBBIC BOJIHBI. 1

24. | DnexkTpoMarHUTHbBIE BOJIHBL [ITOTHOCTE MOTOKA 3JIEKTPOMArHUTHOTO U3TY4YEHUSI. 1
DHeprust BOJHEI.

25. | JImama3oHbl 3IEKTPOMArHUTHBIX HU3JIyUYE€HUH U UX MIPAKTUYECKOE PUMEHEHHE. 1
N3o6perenue paaro A. C. [TonosiM. PaboTa Hag mpoeKTOM.

26. [Tpuntume! paguocss3u. Moaymsius u nerektupoBanne. CBOHCTBa 1
3JIEKTPOMArHUTHBIX BOJIH. Pa3BuTHE CPENICTB CBA3H.

27. | KontponbHas padora Ne3 mo teme: «KosneGaHus U BOJTHBDY. 1




28. | Pabora Hax ommbkamu. Mctounuku cBeta. CKOpocTh cBeta. ['eomeTpruyeckas 1
onrtuka. [Ipunuun ['tolirenca. 3akoHbI OTpaXxeHUs U NpesioMiieHus ceeta. [lonHoe
orpaxxenue. MOT-021-16 JlabopaTopHas pabota Ne 5 «IIpoBepka rumoressl, 4To
YTOJI IPEJIOMIICHHS IPSIMO MPONIOPIIMOHANICH YTy NaICHUS»

29. | NOT-021-16 Jlaboparopnas padota Ne 6 «OmnpenerieHne moka3aTest 1
MIPETIOMIICHUS CTEKIIa.

30. | Jlunza. [TocTtpoeHune n300pakeHus B JTUH3E. 1

31. | ®opmyna TOHKOM TUH3BL. PaboTa Ha IPOSKTOM. 1

32. | BonHoBele cBoiicTBa cBeta. [ucnepcus. Murepdepennns. Judppaxums. 1

33. | UHcrpykTax mo texuuke 6e3onacHoct. MOT-021-13, MOT-093 Tudpaximonnas 1
pemetka. MOT-021-16 JIaboparopHas padota No7 «OnpenencHue AJIUHBI
CBETOBOM BOJIHBD».

34. | [lonepeuHocts cBeTOBBIX BOJIH. [Tonspuzamnus cBeTa. DaeKTpOMarHuTHas TEOPHS 1
cBeTa.

35. | TennoBoe uznydenue. [llkana snekTpoMarHuTHRIX BOJIH. HabmroieHue CieKTpos. 1

36. | MOT-021-16 Jlabopatopnas pabora Ne8 «HaOmrojneHue BOJHOBBIX CBOWMCTB 1
cBeTa: qudpakuus, UHTepPEpeHLns, NOIIPU3aLUD».

37. | NUOT-021-16 JIabopaTopHas padora Ne9 «HabimoieHue CrieKTpoB». 1

38. | KonrponbHas padorta Ne3 «3akOHBI reOMETPUYECKON M BOJTHOBOM ONITHUKI. 1

OCHOBBI CIE[IUATIBHON TEOPUH OTHOCUTEIBHOCTH — 6 U

39. Pabota Hanx ommOkamMu. 3aKOHBI JIEKTPOAUHAMUKH M MPUHITATT OTHOCUTEILHOCTH. 1

40. | ITocTtynatsl TeOpUU OTHOCUTENHEHOCTH. OTHOCUTENBHOCTH OJJHOBPEMEHHOCTH. 1
WHBapruaHTHOCTH MOJTYJISl CKOPOCTH CBETa B BaKyyMe.

41. | OcHOBHBIE CNEACTBHS M3 IOCTYJIATOB TEOPHUH OTHOCHTEIBHOCTU. OJIEMEHTHI 1
PEISATHBUCTCKON JMHAMHKH. PaboTa HaK MPOEKTOM.

42. | DHeprus nokosi. CBs3b MacChl M SHEPTUH CBOOOTHOM YaCTHIIBHI. 1

43. | Pemenue 3anay no reme: «OCHOBBI ClIEIUATIBLHON TEOPHUH OTHOCUTEIBHOCTH. 1

44. | KonrponbHas pabota Ne4 no reme: «OCHOBBI ClIEIMATILHON TEOPUU 1
OTHOCHUTEIILHOCTH.

KBanToBas ¢uzuka. ®us3nuka aToMa 1 aTOMHOTO sifjpa — 16 4.

45. | Paborta Hax ommOkamu. I'unoresa M. Ilnanka. @orosnexkrpuueckuii 3pdeKT. 1
Teopus poroaddexra.

46. | ®otoHn. [Ipumenenue pororddexra . 1

47. | JaBnenue cBera. XuMuueckoe aeiictBue ceera. dororpadus. 1

48. | Crpoenue atoma. OnbiTel Pe3epdopna. [nanerapaas Moiens atoma. 1

49. | OOBsICHEHHE JTMHEHYATOTO CIIEKTPa BOJAOPO/Ia HA OCHOBE KBAHTOBBIX ITOCTYJIATOB 1
bopa. Pabora nag nmpoekToM.

50. | Tpynnoctu Teopun bopa. KBantoBas mexannka. KopmyckymnsipHo-BOTHOBOMH 1
nyanu3m CooTHOIIEHUE HeotpeeneHHocTel [ eizendepra.

51. | Jlazepsl. MeToabl HAOMIOACHUS U PETUCTPAIINU DIIEMEHTAPHBIX YacTUll. OTKpPBITHE 1
PalMOaKTHBHOCTH.

52. | Anbda -, 6era,- u ramMMa-U3ITydeHUS. BUIbI palioaKTUBHBIX MPEBPAIICHUI 1
ATOMHBIX sIJIEP.

53. | 3akoH pannoakTuBHOTO pacmaja. [lepuon momypacnana. 1

54. | Uzotombl. OTkphITHE HelTpoHA. COCTaB M CTPOEHUE AaTOMHOTO s/Ipa DHEPTHsI CBSI3U 1
aTOMHBIX SIJIED.

55. | Snepnsie peakuuu. Jlenenue saaep ypaHa. 1

56. Lennas peakuusa nenenus saep. AnepHsuiil peakrop. [Ipumenenue saepHoi 1
sHepruu. bronorudeckoe neicTBUE paAMOAKTUBHBIX H3IyYCHUH.

57. | DnemeHTapHble YacTULbl. TpH 3Tana B pa3BUTUHN (PU3UKHU 3JIEMEHTAPHBIX YACTHUILL. 1
OTKpBITHE TO3UTPOHA. AHTHYACTHIIHL.

58. | ®dyHnameHTanbHbIe B3auMoieiicTBus. Pemenne 3anad no reme: «KBanToBas 1
busukay.

59. | KonTpomnbHas padoTa Ne5 o teme: «KBanToBast pu3ukay. 1




60. | PaGora nan ommbkamu. PaGoTa Ha POEKTOM. 1
Crpoenue Beenennoit — 5 u
61. | CoBpeMEHHBIC MPEICTABICHUS O IIPOUCXOXKICHUH U 3Botonuu COJTHIIA ¥ 3BE3/I. 1
62. Knaccudukanms 38e31. 1
63. | 3Be3abl M HCTOYHUKH UX YHEPTUU 1
64. | l'anakrtuka. 1
65. | [IpencraBieHre 0 CTPOSHUU M IBOTIONMH BeeleHHOM. 1
O06o06maroiee MOBTOpeHue — 3 4
66. | OOoOmaroIIee MOBTOPEHHE IO TEMaM: 1
«QneKTpoanHaMuKay, «OCHOBBI CIIEIUAIBHON TEOPHHA OTHOCUTEILHOCTH,
«KBanroBas puzuka.
67. | KonTponbsHas pabota Ne6. iTorosas 1
68. | PaGora Hax ommOKkaMu. 3ammTa MpoeKTa. 1




