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IINTIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA INIPOI'PAMMBI IO ®U3UKE HA
YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHMUA

OcBoenue ydeOHOro mnpenmera «®Pu3Mka» Ha yYpOBHE CPEIHEro oOIero oOpa3oBaHHS

(0a30BbIf  ypOBEHb) JOKHO  OOECIEUYUTHh  JIOCTH)KEHUE  CIEAYIOIIUX  JIMYHOCTHBIX,
METaNpPeIMETHBIX U MTPEIMETHBIX 00Pa30BaTEIbHBIX PE3yIhTATOB.

JIMYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE PEe3yJbTaThl OCBOECHHs ydeOHOro mpeamera «Du3HKa» TOKHBI OTPaKaTh
TOTOBHOCTh M CIIOCOOHOCTH OOYYarONIMXCS PYKOBOJCTBOBATHCSA C(HOPMHPOBAHHON BHYTPEHHEH
HO3UIMEH JIMYHOCTH, CHCTEMOW IIEHHOCTHBIX OPHUCHTAlMi, IO3UTHBHBIX BHYTPEHHHX
yOKICHHUI, COOTBETCTBYIOIIUX TPAJAUIMOHHBIM  IIEHHOCTSIM  POCCHUHCKOrO  OOIIecTBa,
pacIIMpeHne XU3HECHHOTO OIbITa M OIBITA JESTEIBHOCTH B MPOIECCE Pealn3alliid OCHOBHBIX
HaHpaBHeHI/Iﬁ BOCIIMTATEILHOU ACATCIIbHOCTH, B TOM YHUCJIC B YaCTH:

1) rpaskIaHCKOro BOCIUTAHMSA:

Cc(OPMHUPOBAHHOCTh ~ T'PAXKIAHCKOW TMO3MIMU  OOYy4yaromierocsi Kak aKTUBHOTO H
OTBETCTBEHHOT'0 WICHA POCCHIICKOTO OOIIECTBA;

MPUHATHE TPATUIMOHHBIX OOIICUETOBEYECKUX T'yMAHUCTHYECKUX U JIEMOKPATUYECKHUX
IIEHHOCTEM;

TOTOBHOCTb BECTH COBMCCTHYIO JACATCIBLHOCTL B HHTCPCCAX TIPAKIAHCKOIO O6HICCTBa,
y4aCTBOBATh B CAMOYIIPABJICHUH B O6pa3OBaTeHLHOﬁ OpraHu3aluu;

YMEHUE B3aUMOJEUCTBOBATbL C COLMAIBHBIMA HHCTUTYTAMHU B COOTBETCTBUH C UX
GYHKIUSAMU 1 Ha3HAUEHUEM;

TOTOBHOCTh K T'YMaHHUTAapHOU U BOJIOHTEPCKOU 1€ATEIIbHOCTH;
2) IaTPHOTHYECKOT0 BOCTIUTAHMSI:
c(OPMHPOBAHHOCTb POCCUHCKOM IpaX1TaHCKOW UAEHTHYHOCTH, MaTPUOTU3MA;

LIEHHOCTHOE OTHOILIEHHE K TOCYyJAapCTBEHHBIM CHUMBOJIAM, JOCTH)KEHHSM POCCUHCKHUX
y4€HBIX B 007acTH (PU3UKU U TEXHUKU;

3) AyX0BHO-HPABCTBEHHOI'0 BOCTIMTAHMS:
c(OPMHPOBAHHOCTb HPABCTBEHHOT'O CO3HAHMS, STUYECKOTO TIOBEICHHUS;

CIIOCOOHOCTH OLICHUBATH CUTYallUIO U IPUHHUMATH OCO3HAHHBIC PCIICHHA, OPUCHTUPYACH HA
MOpaJIbHO-HPABCTBCHHBIC HOPMBI U IECHHOCTHU, B TOM YUCJIC B ACATCIIBHOCTHU y‘IéHOFO;

OCO3HaHHUE JTMYHOTO BKJIa1a B IOCTPOEHHE YCTOMYUBOTO OYIyIIETO;
4) 3¢TeTHYeCKOr0 BOCIIUTAHUS:

ACTETUYECKOE OTHOIIEHUE K MHUPY, BKIIOUYAsi ICTETUKY HAYYHOTO TBOPYECTBA, MPHUCYIIETO
(bu3nIecKoi HayKe;



5) Tpy10BOT0 BOCTIMTAHUS
UHTEpEC K pasIuuHbiM chepaM MpodecCHOHAIBLHOW JESATEIbHOCTH, B TOM YHUCIIE
CBS3aHHBIM C (PHU3UKON W TEXHHKOW, YMEHHE COBEpIIaTh OCO3HAHHBIA BBIOOp OymIyIIeiH

HpO(l)eCCI/II/I H PCAJIM30BLIBATDH COOCTBEHHBIE )KU3HEHHEIE IJIaHBbI,

TOTOBHOCTh M CIOCOOHOCTh K OOpa30BaHHMIO M caMOOOpa3oBaHHUIO B 00JacTH (U3MKUA Ha
MPOTSYKEHUU BCEU KU3HU;

6) 3K0JI0rH4eCKOro BOCIIHTAHHUS:

cOpPMHPOBAHHOCTh JKOJIOTHYECKOH KYJIBTYpbl, OCO3HAHHE TJIOOAJIBHOIO XapakTepa
HKOJIOTHYECKUX MPOOIIeMm;

IJIAHUPOBAHUE W OCYUIECTBIICHHE ACHCTBUI B OKPYKAIOUIEH CpEle HAa OCHOBE 3HAHHUS
1eNel yCTONYMBOTO Pa3BUTHS YEIIOBEUECTBA;

pacuIMpeHue OmbITa JCATEIbHOCTH AKOJOTMYECKOM HampaBJIEHHOCTH Ha OCHOBE
MMEIOIINXCS 3HAaHUH 10 (PU3MKe;

7) HEHHOCTH HAYYHOT'0 O3HAHHUS:

c(OPMHPOBAHHOCTh ~ MHPOBO33PEHHUS, COOTBETCTBYIOIIEITO COBPEMEHHOMY  YPOBHIO
pa3BUTHS PU3HUECKON HAYKH;

OCO3HAHME LIEHHOCTH HAyYHOU JESITeIbHOCTH, TOTOBHOCTH B INPOIECCE M3YyYeHUS (HU3UKU
OCYLIECTBIIATh IPOEKTHYIO U HUCCIIEN0BATENBCKYIO IEATENBHOCTh MHANBUIYAJIbHO U B IPYIIIIE.

METAIIPEIMETHBIE PE3YJIBTATBI

ITo3naBaTenbHBIC YHHBeEPCAJIbHbIC Y4eOHbIC NeHCTBUS
Ba3oBble joruyeckue geiicTBus:

CaMOCTOSITENILHO (DOpPMyJIMpOBaTh M aKTyalUu3upoBaTh MNpoOieMy, paccMaTpuBaTh €€
BCECTOPOHHE;

ONpeaCIATh HEIN ACATCIbHOCTH, 3a1aBaTh MapaMCTPhI U KPUTCPUU UX NOCTHUIKCHUSA,
BBIABJIATH 3aKOHOMEPHOCTH U ITPOTHBOPEUYHNA B paCCMaTPHUBACMBIX CbI/ISI/I‘IeCKI/IX SABJICHUAX,

pa3palaThIBaTh IJIaH pEIICHUs MPOOJIEeMbl C YUETOM aHAIM3a UMEIOUINXCA MaTepUaIbHBIX
Y HEMaTepHAIbHBIX PECYPCOB;

BHOCUTb KOPPEKTUBBI B JESATEIBHOCTb, OLEHUBATH COOTBETCTBUE PE3YJIHTATOB IIEJISIM,
OIICHUBATh PUCKH MOCIICACTBHUI JCSITCIBHOCTH;



KOOPJAMHUPOBATh M BBIIOJHATH pabOTy B YCIOBUAX PEAIBHOT0, BHUPTYAIbHOTO H
KOMOHMHUPOBAaHHOT'O B3aUMOACHCTBUS;

Pa3BHUBATh KPCATHBHOC MBIIIJICHUEC IPU PCIICHHUU JKU3HCHHBIX HpO6JI€M.
ba3oBbie HCCIECA0BaATCIbCKHUC HeﬁCTBHﬂ:

BIIQJICTh HAYYHOH TEPMHUHOJIOTHEH, KIIFOUEBHIMH TOHATUSIMU M METOAAMH (PU3NUCCKOM
HaYKH;

BJIQJICTh HABBIKAMH Y4YEOHO-UCCIIEOBATEIBCKON U MPOCKTHOW IEATEIILHOCTH B 00JIACTH
(bu3KKH, CIOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSITEIbHOMY MOMCKY METOJIOB PEIICHUS 3a]a4
(U3UYECKOTO COACPKAHMS, MPUMEHEHHIO Pa3IMIHBIX METOJI0OB TIO3HAHHSI,

BIIAJCTh BUJAMHU JCATEIBHOCTH IO TOJYYCHHIO HOBOTO 3HAHHUS, €r0 HHTEpIpeTaluH,
peoOpa3oBaHUIO U MIPUMEHEHHUIO B PA3TUYHBIX YUEOHBIX CUTYAIUsIX, B TOM YHUCIIE MIPH CO3/IaHUU
y4eOHBIX TIPOCKTOB B 00JIACTH (DU3UKH;

BBISIBJIATh NIPUUMHHO-CIICACTBEHHBIE CBSI3M W aKTyaJIU3UpOBaTh 3ajady, BBIJIBUTATh
TUNOoTEe3y €€ pelIeHUs], HAXOAUTh aprYMEHTHI JUIsl TOKa3aTenbCTBa CBOMX YTBEPKICHHUI, 3a/1aBaTh

IapaMeTpbl U KPUTEPUH PELLEHNUS;

AHAJIU3UPOBATDh NNOJYUYCHHBIC B XOAC PCHICHUA 3aa4U PE3YJIbTAThl, KPUTUYCCKU OLICHHUBATDH
X JOCTOBCPHOCTD, IIPOrHO3UPOBATHE USMCHCHUC B HOBBIX YCJIOBUAX;

CTaBHUTH U (HOPMYITUPOBATH COOCTBEHHBIE 3314l B 00Pa30BaTEIbHON JESITEIHHOCTH, B TOM
qucie IPU U3y4YeHUH (DU3HKH;

JlaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLIEHUBATh IPUOOPETEHHBIHN OIBIT;

YMETb NEPCHOCUTH 3HAHHUA 110 (1)I/IBI/IK€ B IPAaKTUYCCKYIO 00J1aCcTh KHU3HEACATCIIbHOCTH,

YMETb UHTETPUPOBATh 3HAHUS U3 Pa3HbIX IPEIMETHBIX 00J1acTeil;

BBIZIBUT'aTh HOBBIC UACHU, IPCJIaraTb OpUriHaJIbHBIC ITOAXOAblI U PCIHICHU A,

CTaBUTh POOJIEMBI U 33J]aUH, JOMyCKaIOIINe albTepPHATUBHBIEC PELICHHUS.

Padora ¢ nnopmanmeii:

BJIAACTh HaBbIKAMH ITOJYUCHUA I/IHCbOpMaI_[I/II/I (i)mnqecxoro COACpIKaHUA M3 HUCTOYHHUKOB
pa3HbIX THUIIOB, CaMOCTOSITEIbHO OCYLIECTBJISITH IOMCK, AaHAIW3, CHCTEMAaTU3alUI0 U
MHTEPIIPETALNIO UHPOPMALIUK Pa3IMUHbIX BUIOB U (OPM MpE/ICTaBICHMUS,

OLICHUBATh JOCTOBEPHOCTh MH(POPMAIIHH;

HCIIOJIB30BAaTh CpECACTBa I/IH(l)OpMaHI/IOHHI)IX U KOMMYHUKAlIHOHHBIX TEXHOJIOTHH B
pELICHUH KOTHUTHBHBIX, KOMMYHHMKATHBHBIX M OPTraHM3ALMOHHBIX 3a/Jad C COOJIIOJCHHEM

TpeOOBaHUI PrOHOMHKH, TEXHUKH O€30MacHOCTH, TUTUEHBI, pecypcocOepexeHus], MPaBOBbIX U
TUYECKHX HOPM, HOPM HH(POPMALIMOHHOM 6€3011acHOCTH;



CO3/1aBaTh TEKCThl (PU3NYECKOTO COJCpKAHUSA B paA3IUUHBIX ¢opmarax C Y4ETOM
Ha3HayeHus: uHpoOpMaLMM W 1IeJIeBOM  ayAUTOpUM, BbIOMpas ONTUMAIbHYIO (GopMy
IPEJICTaBICHUS U BU3YyaIU3aL1H.

KoMmyHnKaTHBHBIE YHUBEpPCAJIbHbIE yUeOHbIe 1eiiCTBUS:
OCYLIECTBIISATH OOIIEHHE HA YpOKaX (PU3UKU U BO BHEYPOUHOMH AESITETbHOCTH;
pacro3HaBaTh NPEANOCHUIKA KOH(MIUKTHBIX CUTYaIMi U CMATYaTh KOH(QIUKTHL;

pa3BEPHYTO M JIOTUYHO H3JIaraTh CBOIO TOYKY 3PEHHUS C HCIIOJIB30BAaHUEM SI3BIKOBBIX
CPEJICTB;

IMOHUMATh U UCIIOJIB30BaTh IIPCUMYIICCTBA KOMEIHI[HOﬁ n HHI[HBHHyaHLHOﬁ pa6OTBI;

BLI6I/IpaTb TEMATUKy U MCTOAbl COBMECCTHBIX ﬂeﬁCTBHﬁ C y‘{éTOM O6H_II/IX HHTCPCCOB U
BO3MOYKHOCTEH Ka)KJI0T0 WIeHa KOJIJICKTHUBA,

MNpUHHUMAaThL [CJIN COBMECTHOM ACATCIIBHOCTH, OPraHU30BbIBATH W KOOPAWHUPOBATH
,I[el‘/‘ICTBI/IH nmo eé JOCTHOXKCHUIO. COCTAaBJIATH IIJIaH ﬂeﬁCTBHﬁ, pacupeacisitb pojn C y‘léTOM

MHEHHI yYaCTHUKOB, 00CY>KAaTh Pe3yJIbTaThl COBMECTHOH paboTHI;

OLICHMBATh Ka4eCTBO CBOETO BKJIAJIa M KAXKJOTO YYaCTHHKA KOMAaHJbI B OOLIMHA pe3ysbTar
1o pa3zpaboTaHHBIM KPUTEPUSIM;

npeajaratb HOBBIC IPOCKTHI, OLUCHUBATH HACHU C IMO3WIUKW HOBHU3HLI, OPUIMHAJIBHOCTH,
HpaKTI/I‘{CCKOﬁ 3HAYUMOCTH;

OCYHICCTBJIATL IMO3UTHBHOC CTPATCTHYCCKOC TIIOBCACHHC B PA3JIMYHBIX CUTYyaAlUsX,
MMPOSABJISATE TBOPUECTBO U B006pa)KeHI/Ie, OBITh WHUIIUAaTUBHBIM.

PeryasituBHbIC YHUBEpCaJbHbIe y4eOHbIE 1eiICTBHA
Camoopranusanus:

CaMOCTOSITENIFHO OCYIIECTBIISATh IMO3HABATENbHYIO NESATEIBHOCTh B 00JACTH (U3UKU U
ACTPOHOMMUH, BBISIBIISITH TPOOJIEMBI, CTABUTh U ()OPMYJIMPOBATh COOCTBEHHBIE 3a/1a4H;

CaMOCTOATEJIbHO COCTAaBJIAThH IUIAH PELICHHUS PAaCYETHBIX M KAaYECTBEHHBIX 3ajJay, IUIaH
BBITIOJIHEHHSI TIPAKTUYECKOW paboThl € Y4ETOM HMEIOIIMXCS PECYpPCOB, COOCTBEHHBIX
BO3MOXHOCTEHN U MPEANOYTEHN;

JAaBaTb OICHKY HOBBIM CUTYallUAM;

pacmpiaATh paMKH y‘-ICGHOl"O npeaMEeTa Ha OCHOBC JIMIHBIX HpCI[HO‘-ITCHI/II\/'I;



JienaTh OCO3HAHHBIA BHIOOp, apryMEHTHPOBATh €ro, OpaTh Ha ce0s OTBETCTBEHHOCTH 3a
pelieHue;

OLICHUBATh MPHOOPETEHHBIN OIIBIT;

Croco6cTBOBaTH (DOPMHUPOBAHUIO U TIPOSBICHUIO PYAUIIUU B 00JIaCTH (DU3HKU, TIOCTOSTHHO
MOBBIIIATH CBOM 00pa30BaTENbHbIN U KyJIbTYPHBIH YPOBEHbD.

CaMOKOHTPOJIb, IMOIIMOHAJILHBIH UHTEJJIEKT:

JaBaTb OLCHKY HOBBIM CHUTyallWsIM, BHOCUTb KOPPCKTUBLI B JACATCIBHOCTb, OLICHHBATH
COOTBETCTBUEC PE3YJIbTATOB LECIIAM,

BJIaJACTh HABbIKAaMH IMO3HaBaTEIILHOM pe(i)J'ICKCI/II/I KaK OCO3HaHHs COBEpIIACMBbIX ,HeﬁCTBI/Iﬁ n
MBICJIMTCIIBHBIX ITPOLECCOB, UX PE3YJILTATOB U OCHOBaHHﬁ;

MCII0JIb30BaTh NPUEMBI pe(IeKCUH JIUIsl OLIEHKU CUTYalllu, BbIOOpa BEPHOTO PELICHMUS;

YMETb OLIEHUBATh PUCKH U CBOEBPEMEHHO IIPUHUMATD PELICHUS 110 UX CHHKEHUIO;

IIPUHUMATh MOTHUBBI U apIYMEHTBI JPYTUX IIPU aHAJIU3E PE3YJIbTATOB AEATEIbHOCTH;

OpUHUMATh ce0s, TOHMUMAast CBOM HEJOCTATKU U IOCTOMHCTBA;

IIPUHUMATh MOTUBBI U apIYMEHTBI JPYTUX IIPU aHAIU3€ PE3YJIbTATOB IEATEIBHOCTH;

IpHU3HaBaTh CBOE MIPABO U MPABO APYTUX HA OIIUOKH.

B nporecce qoctukeHHs IMYHOCTHBIX PE3yJIbTaTOB OCBOCHUS MPOTrpaMMbI 0 PU3UKE IS
YPOBHsI cpegHero oOuiero oOpa3oBaHusl y 00y4aroIUXcs COBEPIIEHCTBYETCS MOLMOHAIbHBIN

WHTEJUICKT, MPEe/Ioiaraomuii copMupoBaHHOCTD:

CaMOCO3HaHUsl, BKJIFOYAIOIIEr0 CIIOCOOHOCTh MOHUMATh CBOE AMOIIMOHAIBHOE COCTOSIHUE,
BUJICTh HAINPABJICHUS PA3BUTHSI COOCTBEHHOM SMOIIMOHAIBHOU c(pepbl, OBITH YBEPEHHBIM B ce0e;

CaMOpPEryJIMpOBaHys, BKIIIOYAOIIECTO CAMOKOHTPOJIb, YMCHUC IPUHUMATL OTBETCTBCHHOCTD
3a CBOE IIOBCACHHUC, CIIOCOOHOCTH aIallITUPOBATHCA K OMOIIHOHAJILHBIM U3MCHCHUAM U IIPOABIIATH

THOKOCTB, OBITH OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHMBAIlMHY, BKIIIOYAIOIIEH CTPEMJIEHHE K JOCTHXKEHHMIO LENH M YCHEXy,
ONTHUMU3M, HHHUIIMATUBHOCTb, YMEHHE JIEHCTBOBATH UCXO/S U3 CBOMX BO3MOKHOCTEH;

SMIIATHH, BKJIIOYAIONIEH CIOCOOHOCTh MOHHMMATh SMOLMOHAIBHOE COCTOSHUE pPYTHX,
YUUTBIBATh €T0 MIPU OCYIIECTBICHUH OOIIEHNUS, CIIOCOOHOCTh K COUYYBCTBUIO M COTNIEPEKUBAHUIO;

COLMAJIbHBIX HABBIKOB, BKIIIOYAIOIIUX CIIOCOOHOCTh BBICTPAUBATh OTHOILICHHS C JAPYTHMMHU
JIOJIbMH, 3a00TUTHCSI, TPOSBISATH UHTEPEC U pa3pemiaTbh KOHQIUKTHI.

INPEAMETHBIE PE3YJIBTATBI



K xonmy oOyuenus B 10 kJacce npeaMeTHbIE pe3yibTaThl Ha 0a30BOM YpOBHE JOJIKHBI
oTpaxaTb cHOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUI:

JIEMOHCTPUPOBAaTh Ha MpUMepax posib U MecTo (Ppu3uku B (HOPMUPOBAHMM COBPEMEHHOI
Hay4YHOU KapTHUHBI MUpPA, B Pa3BUTUU COBPEMEHHOM TEXHHUKH M TEXHOJOTMH, B NPAKTHYECKOU
JESATEIIBHOCTH JIIOJEH;

YUUTBHIBaTh TPAHUIBl TPUMEHEHUS HM3YyYCHHBIX (UINUYECKUX MOJENEH: MaTepHaabHas
TOYKA, MHEpLUAJIbHAs CUCTeMa OTCU&Ta, aOCOIIOTHO TBEPLOE TENO, WJCalbHBIA ra3, MOJEIH
CTPOCHHUsI Ta30B, KUAKOCTEH M TBEPABIX TEJ, TOYCUHBIA JJICKTPUYECKUM 3apsij IPU pELIECHUU
bu3nyeckux 3anay;

pacrno3HaBaTh (U3NYECKUE SBICHHS (MPOIECcChl) U OOBICHATH MX HAa OCHOBE 3aKOHOB
MEXaHUKH, MOJICKYJAPHO-KHHETUYECKOW TEOPUU CTPOCHUS BEHIECTBA M AJICKTPOJIWHAMUKHU:
pPaBHOMEpPHOE M PABHOYCKOPEHHOE TMPSIMOJMHEHHOE MABM)KEHHE, CBOOOJHOE TaJeHuEe Tel,
JBUKCHHE 110 OKPY>KHOCTH, HHEPIIHS, B3auMoIeicTBUE Tel, tuddy3usi, OpOyHOBCKOE ABMKCHHE,
CTpOCHHE KUIKOCTEH U TBEPABIX TeJ, U3MEHEHHE 00bEMA Tel MPU HArpeBaHUU (OXJIAKICHHUH),
TEIJIOBOE paBHOBECHE, HCIApEHHE, KOHJEHCAllUs, IUIABJICHHE, KPUCTAJUIM3alMsl, KHUIICHHE,
BJIQYKHOCTh BO3/lyXa, IIOBBIIICHUE JABJICHUS I'a3a [IPU €ro HArpeBaHUU B 3aKPBITOM COCYE, CBA3b
MEXJly HapaMeTpaMH COCTOSHUSI Ta3a B M30Ipolleccax, JJIEKTpU3alus TeJ, B3aUMOJICHCTBUE
3apAJI0B;

OINKCBHIBATh MEXAHUYECKOE JIBUKEHUE, UCHOJb3ys (U3NYECKHE BEIMYMHBI: KOOpJHMHATA,
IyTh, MEPEMELICHUE, CKOPOCTb, YCKOPEHHE, Macca Tena, CUia, UMITYJIbC Telda, KMHETHYeCcKas
SHEprus, MOTEHLMaJbHAs HSHEPrusi, MexaHuueckas pabdoTa, MeXaHHW4ecKass MOIIHOCTb; IpHU
ONHCAaHUM TPABMWIBHO TPAaKTOBaTh (U3UYECKUH CMBICT HUCHONb3YEeMBIX BEIMYMH, HX
0003Ha4YeHMsI U €JUHUIIbI, HAXOAUTh (POPMYJIbI, CBSI3bIBAIOIINE JaHHYIO (PU3UUYECKYIO BETMUHHY C
JIPYTUMH BEJIMYUHAMY;

ONMCHIBATh W3YUYEHHBIC TEIJIOBBIE CBOMCTBA TEI U TEIUIOBBIE SIBICHMS, HCIOJIb3Ys
¢usnueckue BETUYMHBI: [aBJICHHME Ta3a, TeMIlepaTypa, CpeOHss KUHETHuYecKas DSHEeprus
XaOTUYECKOTO JBW)KEHUS MOJIEKYJ, CPEIHEKBaJIpaTU4YHasi CKOPOCTb MOJIEKYJ, KOJINYECTBO
TEIUIOThl, BHYTPEHHSS 3HEprus, padora raza, KO3(QQHUIMEHT MOJE3HOTOo IEHCTBHUS TEIMJIOBOIO
JIBUTATENISA; IPU OMUCAHUHU NMPABUIBHO TPAKTOBATh (PU3MUYECKUI CMBICT MCIOIb3YEMBIX BEJINYMH,
uX O0003HaueHUss U EAMHMIBI, HAXOIUTh (OPMYJIbI, CBS3bIBAIOIIME JAHHYIO (U3UYECKYIO
BEJIMYMHY C JPYTMMH BEITUYHHAM;

ONMCHIBATh M3YYEHHBIE JJIEKTPUUECKHUE CBOMCTBA BEIIECTBA U AJIEKTPUYECKUE SIBICHUS
(mpotiecchl), UCMONB3Ys (PU3NUYECKHE BEIUYUHBL: 3JEKTPUUECKUN 3apsl, dJIEKTPHUUECKOoe MoJe,
HanpspKEHHOCTh  IOJIA, IOTEHLMAl, pPa3HOCTh IIOTEHLUANOB; IPU ONHCAHWM IPaBUJIBHO
TPAKTOBAThH (bPISI/I‘-IeCKI/Iﬁ CMEBICJI HCIOJB3YyEMbIX BCIMYUH, HX o0o3HaYeHuss u (S21070507000Y 8
yKa3bIBaTh (POPMYJIbI, CBSA3BIBAIOIINE JAHHYIO (PU3MUECKYIO BEIMUUHY C IPYTUMHU BeTUUUHAMM;

AHATM3UPOBATh (DU3WUYECKHUE TMPOIECCHl W SBIICHUS, WCIOJB3YsS (PU3NYCCKHE 3aKOHBI H
NPHUHIIMIIBL: 3aKOH BceMupHoro TtsroteHus, |, Il u 1l 3akonsr HproToHa, 3akoH coxpaHeHUus
MEXaHWYECKOW SHEPTHH, 3aKOH COXPAHCHUS WMITYJIbCA, TIPUHIIUAI CYTIEPIIO3UITMH CHJI, IIPUHITATT
pPaBHOIPABUSI WHEPIHATBHBIX CUCTEM OTCUETA, MOJIEKYJISIPHO-KHHETHYECKYI0 TEOPUIO CTPOCHHUS
BEIICCTBA, T'a30BBIC 3aKOHBI, CBA3b CpeIHEH KHHETHYCCKOW DSHEPTUU TEIUIOBOTO JIBHIKCHUS
MOJIEKYJT ¢ aOCONIOTHOW TeMIepaTypoi, MEpBBIH 3aKOH TEPMOJMHAMHUKHU, 3aKOH COXpaHEHUS



AIIEKTPUYECKOTO 3apsiia, 3akoH KysioHa, mpu 3TOM pa3iuyaTh CIOBECHYIO (OPMYIHPOBKY
3aKOHa, €ro MaTeMaTU4ecKoe BBIPAKEHHE U YCIOBUS (IPaHULIbl, 00JaCTH) IPUMEHUMOCTH;

OOBSICHATH OCHOBHBIEC TIPUHIIMITBI ASUCTBUS MAIIWH, TPUOOPOB M TEXHHUECKUX YCTPOMCTB;
pas3yInyaTh yciaoBUs UX O€30IaCHOTO UCIIOJIb30BaHUS B IOBCEAHEBHOM KHU3HM;

BBINOJIHATh AKCIIEPUMEHTHI 110 MCCIEJOBAHUIO (DU3MYECKUX SBJICHUH M IPOLIECCOB C
UCTIOJIb30BAHUEM  MPSIMBIX M KOCBEHHBIX H3MEPEHUH, TMpH 3TOM  (OPMYIHPOBATH
npobiemy/3ajayy M TUIOTE3Y y4eOHOro OSKCHEpUMEHTa, CcoOupaTh YCTaHOBKY M3
IPEI0KEHHOT0 000PYI0BaHUs, IPOBOIUTH ONBIT U (HOPMYITUPOBATH BBHIBOJIBI;

OCYILECTBIISITh TIPSMBIE M KOCBEHHBIE W3MEPEHUS (U3UYECKUX BEIHYUH, IMPH STOM
BbIOMpPATh ONTUMAJbHBIA CIOCOO0 HM3MEpEHHs M HCIOJIb30BaTh H3BECTHBIE METO/bI OLEHKHU
IIOTPELIHOCTEN U3MEPEHUN;

UCCIIEI0BAaTh 3aBUCUMOCTH MEXy (PU3MUECKUMH BETUYMHAMH C MCIIOJIb30BaHUEM MPSIMBIX
U3MEPEHUH, TP STOM KOHCTPYHPOBATH YCTAaHOBKY, (DPUKCHUPOBATh DPE3YJIbTAThl IOJyYEHHON
3aBUCUMOCTH (PU3MUECKUX BEJIMYMH B BUJE TaOIMI U IpaUKOB, 1e1aTh BbIBO/BI [10 pe3ybTaTaM
WCCIIEI0BAHMS,;

coOnrofarh mpaBuia O€30MacHOrO TpyJa IpPU IPOBEJCHUM HCCIEJOBAHUM B paMKax
y4eOHOr0 JKCHEpHUMEHTa, Y4YeOHO-HCCIEAOBATEIbCKOM M MPOEKTHOM JAEATeTbHOCTH C
UCTIOJIH30BAaHUEM U3MEPHUTEIBHBIX YCTPOICTB U JIaAOOPaTOPHOTO 000PYIOBAHUS;

pemaTh pacdy€THBIC 3aJa4d C SIBHO 3aJaHHOM (DU3WYECKOH MOJENbI0, HCIONIb3Ys
¢u3uyeckre 3aKOHbI U MPUHIIMIIBI, HA OCHOBE aHAJIM3a yCJIOBUS 337a4l BHIOUPATh (U3NYECKYIO
MOJieb, BBIIEHATh (U3MUECKHE BEIWYMHBI U (OpPMYJIbl, HEOOXOAMMBIE Ui €€ pelleHus,
HPOBOJUTH PACUYEThI U OLIEHUBATh PEATbHOCTH MOJyYEHHOT0 3HaUeHHs (pU3nYecKoi BEIMUHHBI,

peiiaTb Ka4C€CTBCHHBIC 3ada4yu: BBICTPAHMBATH JIOTHUYCCKHU HEIPOTUBOPCUHUBYIO ICTIOYKY
paCCY)KI[eHI/Iﬁ C OHOpOﬁ Ha U3YUYCHHBIC 3aKOHbI, 3dKOHOMCPHOCTU U (1)I/I3I/ILICCKI/IC SABJICHUA,

UCIIOJIb30BaTh MPH PEeIIeHUH YUeOHbIX 33a]]a4 COBPEMEHHbIE HH(POPMALIMOHHBIE TEXHOJIOTHH
JUIsL TIOWCKA, CTPYKTYpPUpPOBaHMs, HHTEPHPETAUUU U NPEJCTaBICHUs Y4eOHOM M Hay4yHO-
HomyJsipHOM  MH(OpManuM, MOJYyYEeHHOH M3  pPa3IUYHBIX  HMCTOYHUKOB, KPUTHYECKU
aHAJIM3UPOBATH MOJIy4YaeMylo HH(pOpMaIHIo;

IPUBOJNUTH NPUMEPHI BKJIAJa POCCUHCKUX M 3apyOEKHBIX YUEHBIX-(DU3MKOB B pa3BUTHE
HayKH, 00bSICHEHHE TIPOIIECCOB OKPYKAIOIIET0 MUPA, B pa3BUTHE TEXHUKH U TEXHOJIOTHH;

UCIIONIb30BAaTh TEOPETUYECKHE 3HaHHUA MO (U3MKEe B TMOBCEIHEBHOM IKU3HU JUIS
oOecrieyeHns 6e30MacHOCTH MPHU OOpaIIeHUH ¢ MPHOOpaMH U TEXHUYECKMMHU yCTPOHCTBAMH, IS
COXPaHEHHUS 3/10POBbS U COOIIOIEHUS HOPM IKOJIOTHYECKOTO TOBEJCHHS B OKpY Kalollel cpefie;

paboTaTh B TpYIIE C BHIMOJIHEHUEM PA3JIMYHBIX COLIMATBHBIX poJieH, IUIaHUPOBaTh PadoTy
IPYNIbI, PAalUOHAIBHO pPACHpPENeNsATh OOS3aHHOCTH U IUIAHUPOBATH JIEATEIBHOCTH B
HECTAaHJAPTHBIX CUTYyalUsAX, aJIeKBATHO OLEHMBATH BKJIAJ KAXKJOTO W3 YYAaCTHHKOB TPYIIIBI B
pelIeHre paccMaTpuBaeMoil pooIIeMBl.



K xonmy oOydenus B 11 kJacce npeaMeTHbIE pe3yibTaThl Ha 0a30BOM YpOBHE JOJIKHBI
OTpakaTb C(HOPMUPOBAHHOCTD y OOYHAIOLINXCS YMEHUH:

JIEMOHCTPHPOBATh HAa MPHUMEpax poyib U MecTo (HU3UKH B (HOPMUPOBAHMU COBPEMEHHOM
Hay4YHOW KapTHHBI MUpPa, B Pa3BUTUU COBPEMEHHON TEXHHUKH M TEXHOJIOTHW, B MPAKTHUYECKOU
JEeSITeIbHOCTH JIF0/IeH, LIETIOCTHOCTD U €IMHCTBO (PM3UYECKON KAPTHHBI MUPA;

YUUTBHIBaTh TPAHULBl NPUMEHEHHS HW3YYEHHBIX (U3MYECKHX MOJENEH: TOYEUHBIH
JJNIEKTPUYECKUN 3apsf, JIyd CBETa, TOYEYHBIM MCTOYHHUK CBETA, SAEpHAas MOJIENb aTOMa,
HYKJIOHHAs1 MOZIENTb aTOMHOTO si/Ipa MPH PEeIeHUH (PU3NIECKUX 3a/1a4;

pacmo3HaBaTh (QU3NYECKUE SBICHHS (MPOIECCh) W OOBSICHATHP MX HAa OCHOBE 3aKOHOB
ANEKTPOAVMHAMUKHN U KBAaHTOBOM (DM3HMKU: 3JEKTpUUYECKas MPOBOJAUMOCTH, TEIUIOBOE, CBETOBOE,
XUMHUYECKOE, MAarHUTHOE JCHCTBHS TOKa, B3aWMOJCHCTBHE MArHHUTOB, >3JEKTPOMArHUTHAS
WHAYKIMS, JCHCTBHE MArHUTHOTO TOJS HAa MPOBOAHUK C TOKOM M JBWXKYLIMICS 3apsl,
AJIEKTPOMATrHUTHBIC KOJICOAHHS U BOJHBI, MPSMOJIMHEHHOE PacIpOCTPAHCHUE CBETA, OTPAKEHUE,
npenomiieHue, uHTepdepeHiusa, aupakus W MOIsIpU3alus CBeTa, MAWCIEPCHS CBETa,
doroanekrpudeckuii 3pdexr (poroarddexr), cBeToBOC AaBIIeHNE, BOSHUKHOBEHHUE JTUHEHYATOTO
CIIEKTpa aToMa BOJ0pO/Ia, €CTECTBEHHAsI U MICKYCCTBEHHAs PaIMOaKTUBHOCTD;

ONMCHIBaTh M3YYEHHBIE CBOMCTBA BELIECTBA (JIEKTPUUECKHE, MATHUTHBIE, ONTHUYECKUE,
JIEKTPUUECKYIO MTPOBOJUMOCTD PA3IMUHBIX Cpell) U JIEKTPOMArHUTHBIC SBJICHUS (TIPOLIECCHI),
UCTIONB3Ysl (U3WYECKHE BEIMYMHBL: DJIEKTPUYSCKHHA 3apsiji, CHJIAa TOKa, DIEKTPUYECKOE
HaIpsDKEHUE, JIEKTPUYECKOE COITPOTHBIIEHUE, PA3HOCTh IMOTEHIUAJIOB, 3JEKTPOIBUKYIIAs CUIIA,
paboTa TOKa, MHJIYKUUS MarHUTHOro moiisi, cuiga Amrmepa, cuia JlopeHua, WHIYKTUBHOCTb
KaTYyILIKH, SHEPrusl 3JEKTPUYECKOr0 M MArHMTHOIO MOJeW, MepuoJ M 4acrora KosiebaHuil B
KoJ1e0aTeIbHOM KOHTYpE, 3apsii U cuja TOKa B INPOIECCe TapMOHUYECKUX AJIEKTPOMArHUTHBIX
KosiebaHui, (HOKYyCHOE pPacCTOSHUE W ONTHYECKas CHja JIMH3bI, NPU ONHCAHUU IPaBHIBHO
TpakTOBaTh (UINYECKUH CMBICI HCIIOJIB3YEMbIX BEJIWYMH, MX OOO3HAYEHUS U EIUHULBL,
yKa3bIBaTh ()OPMYJIb, CBS3BIBAIOIINE JAHHYIO (PU3MUECKYIO BEIMUUHY C IPYTUMHU BETMUUHAMM;

ONUCBHIBATh HW3YyUEHHBIC KBAHTOBBIE SIBICHHUS W TPOLECCHI, HCMONb3Yys (U3NUECKHE
BEJIMYMHBI: CKOPOCTh 3JEKTPOMAarHUTHBIX BOJH, JUIMHA BOJHBI M YacTOTa CBETA, HSHEPrUs U
UMIyJibc (OTOHA, MEpUOJ NOJypaclana, SHEpPrus CBSA3W aTOMHBIX fJep, NPU OMUCAHUU
NPAaBWJIBHO TPaKTOBaTh (PU3MYECKUM CMBICT MCMONb3YEMbIX BEIMYMH, MX OOO3HAUYEHUS U
€IMHUIIBI, YKa3bIBaTh (DOPMYJIbl, CBS3BIBAIOIINE JaHHYIO (U3UYECKYIO0 BEIUYUHY C JPYTMMHU
BEJIMYMHAMU, BBIYUCIIATH 3HAUEHUE (PU3NYECKON BETUUNHBI;

aHAIM3UPOBATh (PU3MUECKHE TPOIECCHl U SBIEHUS, UCHONB3Yys (PU3UYEeCKHe 3aKOHBI H
OpUHIMIE:: 3akoH OMma, 3aKOHBI TOCIEAOBAaTEIBHOTO M IMapajUIeIbHOTO  COCIUHCHUS
MPOBOAHUKOB, 3akoH Jxoyms—JleHma, 3akoH OSIEKTPOMAarHUTHONM  WMHIYKIUH, 3aKOH
MPSIMOJIMHEHHOTO PACIIPOCTPAHECHHS CBETA, 3aKOHBI OTPAKCHHS CBETA, 3aKOHBI MPEIIOMIICHUS
CBeTa, ypaBHeHWe DOiHmTeHHa s (oTodh(deKTa, 3aKOH COXPAHEHHS DHEPIHH, 3aKOH
COXPAaHECHHS WMITYJIbCa, 3aKOH COXPAHCHHS JJIEKTPUYECKOTO 3apsijia, 3aKOH COXpaHCHUS
MacCOBOTO 4YHCIIa, TOCTyNaThl bopa, 3aKOH paJMOaKTUBHOTO pacmaia, MpPH ITOM pa3inyaTh
CIIOBECHYIO (POPMYJIUPOBKY 3aKOHA, €r0 MaTeMaTHYeCKOE BBIpAKEHUE W YCIOBUS (TpaHMIIBI,
00JacTH) MPUMEHUMOCTH;

ONpEACIATh HalpaBJICHUE BEKTOPA MHAYKIMH MAarHUTHOTO IOJII IPOBOJHHKA C TOKOM,
cuibl Amrnepa u cuiisl Jlopenna;

CTPOHTH ¥ ONHMCHIBATh N300paKEHHE, CO3/IaBAEMOE TUNIOCKHM 3€PKAJIOM, TOHKOH JIMH301;



BBITIOJHATE SKCICPUMCHTBI 110 HCCICAOBAHHUIO (I)I/I3I/I‘-IGCKI/IX SIBJICHUU U nmponeccoB ¢
UCTIOJIb30BAHUEM  TPSIMBIX M KOCBEHHBIX HW3MEPEHWH: TMpH 3TOM  (OPMYJIHPOBATH
npoOiieMy/3amaqy ©W  THIOTE3y Y4eOHOTO OSKCIEpUMEHTa, COOMpaTh yCTaHOBKY W3
NPEIOKEHHOTO 000PYI0BaHUS, TPOBOIUTH ONBIT U (HOPMYITUPOBATH BBIBOJIBI;

OCYILECTBIISATh TIPSMBIE M KOCBEHHBIE HW3MEPEHUs (U3NYECKHX BEIMYMH, NPUH ITOM
BbIOMpPATh ONTUMAJbHBIA CIOCOO HM3MEPEHHs M MHCIOJIb30BaTh W3BECTHBIE METO/bI OLEHKHU
MIOTPELIHOCTEN U3MEPEHUN;

UCCJICIOBATh 3aBHCUMOCTH (DU3UYECKHUX BEIIMYMH C UCIIOJIb30BAHUEM TPSIMBIX U3MEPCHHIA:
IpU 3TOM KOHCTPYUpPOBaTh YCTaHOBKY, (DMKCHpPOBATh PE3yJbTAThl MOJYYEHHOH 3aBUCUMOCTHU
Gu3MYECKUX BEIWYMH B BUAe TaOMUI] W TpapuKOB, MAENaTh BBIBOJLI IO pe3yJbTaTam
UCCJIEJIOBAHMUS,

coOnrofarh mpaBuia O€30MacHOrO TpyJa MPH HPOBEJCHUHM HCCIEIOBAaHMA B paMKax
y4eOHOro 3KCHEPUMEHTa, Y4YeOHO-UCCIEAOBATEIbCKOM UM NPOEKTHON JESITENbHOCTH C
UCIIOJIb30BaHUEM U3MEPHUTEIbHBIX YCTPONUCTB U J1aOOpaTOpHOro 000pyAOBaHNUS;

pemaTth pacdy€THBIC 3aJa4d C SIBHO 3aJaHHOM (DU3MYECKOH MOJENbI0, HCIONIb3YS
(du3nyeckre 3aKOHbI U MPUHIIMIIBI, HA OCHOBE aHAJIN3a YCJIOBUS 3a/1a4M BbIOUPATH (PU3UUECKYIO
MOJIENIb, BBIIENATH (PU3MUECKUE BEIWYMHBI M (OPMYJBI, HEOOXOMUMBIE il €€ pelIeHHS,
IPOBOJUTH PACUYEThI U OLIEHUBATh PEAIbHOCTH MOJIyYEHHOI'0 3HauUeHHs! (PU3MUeCKOl BEIMUHHBI,

pelarh KavyeCTBEHHBIE 3aJayu: BBICTPAUMBATh JIOTUYECKU HENPOTUBOPEUYMBYIO LIEINOUYKY
PaCCYXICHHI ¢ OTIOPO Ha M3yYEHHBIC 3aKOHBI, 3AKOHOMEPHOCTH M (PH3UYECKUE SBICHUS;

MCIIOJIb30BaTh IIPU PEIICHUH YUEOHBIX 3a/1a4 COBPEMEHHbIE MHPOPMAIIMOHHBIE TEXHOJIOTUI
JUIs TIOMCKA, CTPYKTYPUPOBAaHUS, HHTEPIpPETAlMH M TMpPeJCTaBIeHUs Yy4eOHOW U Hay4HO-
NOMyJIsIpHOM  MHGOpManuy, TMOJYYEHHOM M3  pa3jMYHbIX HCTOYHUKOB, KPUTHUYECKU
aHaAJIM3UPOBATh MOJTy4aeMyI0 HHPOPMALIUIO;

OOBICHSITH IMPUHIUITBI I[CflCTBI/IfI MalinuH, HpI/I60p0B U TCXHUYCCKUX yCTpOfICTB, pas3indaTb
yCJI0BUSA UX 0€30I1aCHOT0 UCITOJIb30BaHUS B HOBCCI[HCBHOI>’I KHU3HU,

IPUBOJNUTH NPUMEPHI BKJIAJa POCCUHCKUX M 3apyOeKHBIX YUEHBIX-(DU3MKOB B pa3BUTHE
HayKH, B 00bSICHEHHE IIPOIIECCOB OKPYXKAIOIIET0 MUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTHH;

UCMOJIb30BaTh TEOPETUYECKHE 3HaHUS 1O (U3MKe B TOBCEAHEBHOM JKM3HU JUIs
oOecrnieueHns 0€30MaCHOCTH MPU OOpaleHUH ¢ MPUOOPAMH U TEXHUYECKUMHU YCTPONCTBaMHU, JIIs
COXpPaHEHHMS 3JI0POBbsI U COOJIIOJICHHUS HOPM SKOJIOTHYECKOTO MOBEICHUS B OKpYXKarolleil cpere;

paboTaTh B TPYMIIE C BHINOJHEHHEM PA3IMYHBIX COIUAIBHBIX POJIEH, IUIAaHUPOBATh paboOTy
TpyHnrbl, paguOHAJIBHO PpacnpeacisiaThb 00s3aHHOCTH U IIaHUPOBATh JCATCIBHOCTH B
HECTAaHJAPTHBIX CUTYAIMsX, aJIeKBaTHO OLIEHMBATh BKJIAJ KaXJOTO M3 YYaCTHHUKOB TPYIIBI B
pelIeHne paccMaTpUBAEMOi TPOOIEMBI.

COAEPXAHUE OBYYEHUSA
10 KJIACC

Pazgen 1. ®u3znka u MeTOAbI HAYYHOT'0 MO3HAHUS



®usuka — Hayka o npupoze. Haydnele MeTonpl NO3HAHMS OKpYy»Karowero Mupa. Poib
9KCHEPUMEHTA U TEOPUH B IIPOLECCE TIO3HAHUS MPUPOJIbL. DKCIIEPUMEHT B (PU3HKE.

MonenupoBanue (QpU3MUECKUX ABICHUNA W mporeccoB. Hayunsie rumores3sl. dusnyeckue
3aKOHBI ¥ TeOpUH. ['paHUIIbl TPUMEHUMOCTH (PU3UYECKUX 3aKOHOB. [IpMHIINIT COOTBETCTBHSL.

Ponp u mecto ¢usuku B (QOPMUPOBAHUU COBPEMEHHOM HAy4YHOW KapTHHBI MHpa, B
IPAKTUYECKOHN AEATEIbHOCTH JIIOJIEH.

Jlemoncmpayuu

AHazorosble 1 IU(PPOBBIE U3MEPUTEIBHBIE TPUOOPHI, KOMITBIOTEPHBIE TaTYUKH.

Pa3zpen 2. Mexanuka

Tema 1. Kunemamura

Mexannyeckoe JBukKeHHE. (OTHOCUTEIBHOCTH MEXAaHUYECKOro JBHkeHus. Cucrema
orcuéra. Tpaekropus.

[lepemenienne, CcKOpoCTh (CpelHSsI CKOPOCTb, MTHOBEHHas CKOPOCTb) M YCKOpPEHHE

MaTepHaJIBHOfI TOYKH, UX IMPOCKIHMKU HA OCHU CUCTCMbI KOOpJAWHAT. CnoxxeHnue HCpCMeHIeHI/Iﬁ u
CJIOKCHHC CKOpOCTCﬁ.

PaBHOMepHOe U PaBHOYCKOPCHHOC HpHMOHHHCﬁHOC JABWKCHUC. rpa(bI/IKI/I 3aBUCUMOCTH
KOOpAWHAT, CKOPOCTH, YCKOPCHUS, ITYTU U IICPEMCIICHUA MaTCpHaJIBHOfI TOYKHU OT BPEMCHU.

CBoOoaHoe majieHne. Y CKopeHue CBOOOTHOTO TaICHHUS.

KpuBonuueliHoe nBukeHue. J[IBUkeHHE MaTepUanbHOM TOYKM 10 OKPYXKHOCTU C
MOCTOSIHHOM MO MOJIYJII0 CKOPOCTBIO. YTJI0Bask CKOPOCTh, JIMHENWHASI CKOPOCTh. [leprnoa u yactora
oOpartenus. LleHTpocTpeMUTENEHOE YCKOPEHUE.

TexHndeckue yCTpoONCTBA U NIPAKTUYECKOE IPUMEHEHUE: CIIUAOMETP, ABUKCHUE CHAPSIOB,
LIETIHBIE U pEMEHHBIE NIEpeavn.

Jlemoncmpayuu

Mogenb cuctemMbl OTCUETA, MIUTFOCTPALINS KUHEMATHUECKUX XapaKTEPUCTUK JIBHXKCHHUS.
[TpeoOpazoBanre ABMKEHUI C UCTIOIH30BAHUEM MPOCTHIX MEXAHU3MOB.

[Tagenue Ten B BO3IyXe U B pa3peKeHHOM ITPOCTPAHCTBE.

Habmroienue npuxeHus Tena, OpoleHHOro Mo/ YoM K TOPU30HTY U TOPU30HTAIBHO.

H3mepenne yckopeHus cBOOOAHOIO MaJeHHUS.

HampasneHnne ckopocTy Npyu ABUKEHUU 10 OKPYKHOCTH.



Yuenuueckuii sxcnepumenm, nabopamopmwvie pabomul

W3ydeHne HepaBHOMEPHOIO ABUKEHHUS C LEJbIO OMPEIeICHUS] MTHOBEHHON CKOPOCTH.

HccnenoBanre COOTHOIICHUS MEXKIY MyTsIMH, POMIEHHBIMU TEJIOM 3a IOCJIEeI0BaTEeIbHbIE
paBHbIE TPOMEXKYTKH BPEMEHHM IPU PaBHOYCKOPEHHOM JBHKEHUU C HAYaJIbHOM CKOPOCTHIO,
PaBHOM HYJIIO.

W3ydenue nBuKEHUS IApUKa B BSI3KOM SKUIKOCTH.

W3ydenne qBUKECHHS TeIa, OPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

ITpunnun orHocurensHocTH [Manuites. Ilepseiii 3akoH Hprotona. MHepunanpHble CUCTEMBI
OTCU€Ta.

Macca tena. Cwuia. [lpunnun cynepno3uuuu cuil. Brtopoit 3akoH Hprorona miis
MartepuanbHOU Touku. Tperuii 3akoH Hpl0TOHA JUIs1 MaTepranbHbIX TOYEK.

3aKkoH BceMupHoro TsaroreHus. Cuna tsxecty. IlepBas kocMuueckas CKOpPOCTb.

Cuna ynpyrocrtu. 3akoH ['yka. Bec rena.

Tpenune. Bunsl Tpenust (okosi, CKoabxeHus, kaueHus). Cuna tpenud. Cyxoe Tpenue. Cuna
TPEHUsl CKOJIbXKEHUs M cuia TpeHus nokos. Koadduuuent tpenus. Cuna conpoTHBIEHHUS TpU
JBUKEHHUU TeJa B )KUAKOCTU WM rase.

[TocTynaTtenbHOE U BpaIlaTeIbHOE ABHKEHUE a0COIIOTHO TBEPIOTO TENa.

MOMEHT CwIbl OTHOCHUTENBHO OCH BpanieHus. [lmedo cunbl. YciioBHs paBHOBeCHs
TBEPAOTO TeJA.

Texundeckue yCTpOﬁCTBa U MOPAKTHYCCKOC TMPUMCHCHHEC: TMOAIIMWIIHUKHU, JIBHKCHHC
HCKYCCTBCHHBIX CITYTHHUKOB.

Llemoncmpayuu

SIBnenue nuepuuu.

CpaBHEHHE Macc B3aUMOJICCTBYIOIINX TEJI.
Bropoii 3akoH HeroToHA.

N3mepenue cuil.

Clo)xeHue cul.

3aBUCHMOCTh CHIIBI YIIPYTOCTH OT AepopMaIiiu.

HesecomocTs. Bec Tena nmpu yCKOPEHHOM MOIbEME U TAJICHUU.



CpaBHEeHME CHII TPEHUS TTOKOS, KAUEHUS U CKOJIbKEHUSI.
YcnoBus paBHOBecUs TBEPAOTo Tena. Bubl paBHOBECHS.
Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi
Wzydenue nBuxeHust Opycka 1o HaKJIOHHOW TJIOCKOCTH.

HccrnenoBanue 3aBUCHMOCTH CHJI YIPYTOCTH, BO3HUKAMOIIUX B MPYXKUHE W PE3UHOBOM
obpasrie, oT ux nedopmaruu.

HccnenoBanue ycnoBuii paBHOBECHS TBEPIOTO TeJla, UMEIOIIETO OCh BPAIICHHUS.
Tema 3. 3aKoHbl cCOXpanenusn 6 mexanuke

HNmnynbc MaTepuanbHON TOUYKHU (Tea), CUCTEMbl MaTepUalbHbIX TOUeK. VIMITyJibC CUIIBI U
MU3MEHEHHNE UMITyJIbCca Teja. 3aKOH COXpaHEHHs UMITyJIbCca. PeakTHBHOE IBUKEHUE.

Pabora criibl. MOIIHOCTE CHJIBI.

Kunernueckast 3Heprusi marepuajibHOM TOYKH. TeopemMa 00 M3MEHEHMH KHHETHUYECKOH
SHEPIHH.

[TorenuuanbHas sHeprus. [loTeHnnansHas sHeprus ynpyro aeGopMUpOBaHHON MPYKHUHBI.
[ToreHunanbHas 3Heprus Tena BOJIM3U NOBEPXHOCTH 3EMIIH.

HOTGHHI/IaHI)HBIG 1 HCIIOTCHUMAJIBHBIC CHIIBI. CBs3b pa60T51 HCIIOTCHIHNAJIBHBIX CHII C
H3MEHEHHEM MEXaHMIECKOMN SHEPTHUU CUCTCMBI TCIL. 3akoH COXPAaHCHUSA MEXaHHYECKOM OHCPIUH.

anyrI/Ie " HEYIIPYTHUEC CTOJIKHOBCHHUA.

TexHudecknue ycTpoucTBa M IPAKTUYECKOE NPUMEHEHME: BOJOMET, KOIEp, MPYKUHHBIA
MIHACTOJIET, JBUYKEHUE PAKET.

Llemoncmpayuu

3aKOH COXpaHEHUs1 UMITyJIbCa.

PeakTuBHOE ABMKEHUE.

[Tepexon mOTEHIIMAIBHON YHEPTUH B KHHETUYECKYIO U OOPATHO.
Yuenuueckuii sxcnepumenm, nabopamopmvie pabomoi

HBy‘-ICHHC a0COJIFOTHO HEYyHpyroro yaapa C IMINOMOIIbKO ABYX OIAWMHAKOBBIX HHTIHBIX
MassTHHKOB.

I/ICCJ'Ie}IOBaHI/Ie CBs3HU pa6OTBI CHJIBI C H3MCHCHHEM MEXaHHYSCKOM OHCPrum TECjIa Ha
MMPpUMEPEC PACTANKCHHUA PC3UHOBOI'O KI'yTa.



Pa3nes 3. MoaekyasipHas (pM3MKa ¥ TEPMOAUHAMHUKA

Tema 1. Ocno6bl MONEKYAAPHO-KUHEMUYUECKOU Meopuu

OcCHOBHBIE MOJOXKEHHS] MOJIEKYJISIPHO-KHHETHYECKONH TEOPUH U UX OMBITHOE 0OOCHOBAHHUE.
BpoyHnoBckoe nBuxenue. Juddysus. Xapakrep IBHKEHUS U B3aMMOICHCTBHS YaCTHUL] BEIIECTBA.
Mogenu cTpoeHus ra3oB, XUAKOCTEH U TBEPIABIX TeNl M OOBSICHEHHE CBOICTB BellleCTBa Ha
OCHOBE 3TUX Mojened. Macca u pasmepsl mosiekyid. KosmuectBo BemectBa. IlocTositHHas
ABorapo.

TemnoBoe paBHoBecue. Temnepatypa u e€ usmepenue. lllkana remneparyp Llenbcusi.

Mopnens uaeanbHoro rasza. OCHOBHOE YpaBHEHHE MOJIEKYJISIPHO-KMHETHUECKON TEOopuu
uaeanpHOro rasza. AOCONIOTHas TemIepaTypa Kak Mepa CpelHed KHHETUYECKOM SHepruu
TEIUIOBOrO ABWKEHUS yactull ra3a. [llkana remnepatyp KenbBuHa. ['a30Bbie 3aKOHBI. Y paBHEHHE
MenpeneeBa—Knaneiipona. 3akon Jlanbrona. M3omnpoueccsl B UA€aIbHOM Ta3e ¢ MOCTOSHHBIM
KOJIMYECTBOM BemecTBa. [ padudueckoe mpencTaBieHHE H3OMPOLECCOB: H30TepMa, H30X0pa,
nzobapa.

TexHuyeckue yCTpOHCTBA U MPAKTUYECKOE IPUMEHEHHE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OnbITH, JOKa3bIBAIOIIME JUCKPETHOE CTPOEHHE BemecTBa, (oTorpaduu  MOJIEKYII
OpPTaHUYECKUX COCAMHEHUIA.

OnbiTel O AUQPPY3UH KUIKOCTEH U Ta30B.

Monenb OpOyHOBCKOTO TBUKECHHSI.

Mopens onbita LlTepHa.

OMBITHI, TOKA3BIBAIOIINE CYIIECTBOBAHUE MEKMOJIEKYJISIPHOTO B3aUMOICHCTBUA.
Mogens, HIUTIOCTPUPYIOLIAs IPUPOLY JABJICHHS ra3a HA CTEHKHU COCyJa.

OnBIThL, WJUTFOCTPUPYIOLIME YPAaBHEHUE COCTOSHUS UJI€aJIbHOTO T'a3a, U30IPOLIECCHI.
Yuenuueckuii sxcnepumenm, nabopamopuvie pabomuol

Onpenenenne Macchl BO3JyXa B KIIACCHOM KOMHAaTe Ha OCHOBE H3MepeHui oO0BnéMa
KOMHATBHI, IaBJICHUS U TEMIIEPATypbl BO3/IyXa B HEMl.

HccnenoBanre 3aBUCIMOCTH MEXy IapaMeTpaMu COCTOSIHUS pa3peKeHHOTO Tasa.

Tema 2. Ocnosvt mepmoounamurku

TepmonnHamuueckas cucreMa. BHyTpeHHSs 3HEprusi TEPMOAMHAMUYECKOW CHCTEMBI
crocoObl e€ n3MmeHnenus. KonmdecTBo TemnnoTsl U paboTa. BHYTpeHHSIS SHEPTUsi OHOATOMHOTO

WJIealIbHOTO Ta3a. Bunpl Temionepenayn: TEMIONPOBOIHOCTb, KOHBEKIIMS, U3IyUYECHHE. Y AebHas
TEMI0EMKOCTH BellecTBa. KonuyecTBo TEIIOTHI MPH TeIUIONepeaaye.



[Tonstue 06 agmaGatHOM mpouecce. [lepBblii 3akoH TepMmoauHaMHKH. [IprMeHeHue
HEPBOro 3aKOHA TEPMOJMHAMUKH K H3ompoueccaM. I'paduyeckas natepnperanus paboThl rasa.

BTropoii 3akon Tepmoannamuku. HeobpaTuMOCTh IPOLIECCOB B MIPUPO/IE.
TennoBble MamuHbL. [IpUHIMIBI AeHCTBUS TEIIOBBIX MamuH. [IpeoOpa3oBanus sHEprUU B
TeryIoBeIX MaruHaxX. Koaddurument nomnesnoro aerictBusi TerwioBot mammubl. [{ukn KapHo u

ero Ko3((UIMEHT MOJIE3HOTO IeHCTBHS. JKOIOTHUYECKHE POOIEMbI TEIIO3HEPTETHKH.

TexHudyeckue yCTpPOMCTBA M IIPAKTUYECKOE IPUMEHEHHE: JIBUIaTellb BHYTPEHHEIO
CropaHusi, ObITOBOI XOJOJMIBHUK, KOHAULIMOHED.

Jlemoncmpayuu

W3MeHeHne BHYTpPEHHEM HHEpruu Teia IpH COBEPLICHUM pabOThl: BbUIET MPOOKH U3
OYTBUIKH TIOJ JIEHCTBUEM CKAaTOr0 BO3AyXa, HarpeBaHue s¢upa B JATyHHOH TpyOke MyTEM
TpeHus (BUICOAEMOHCTpAIINSA).

W3MmeHeHne BHyTpeHHEHN 3Hepruu (TeMIepaTypsl) Teja Ipu TeIuionepeaaye.

OnbIT 10 aquabaTHOMY PACIIUPEHUIO BO3/1yXa (OMBIT C BO3AYIIHBIM OTHUBOM).

Monenu napoBoii TypOUHBI, TBUTATENSI BHYTPEHHETO CTOPaHUsl, PEaKTUBHOIO ABUTATEIs.

Yuenuueckuii sxcnepumenm, i1abopamophule pabomoi

N3mepenne yaenbHOM TeII0EMKOCTH.

Tema 3. Azpecammuvie cocmoanusn eewjecmea. Pazosvie nepexoovt

[Tapoo6pa3oBanue u koHaeHcanus. Mcnapenue u kunenue. AOCOMIOTHAS U OTHOCUTEbHAS
BJIQKHOCTh BO3Ayxa. HachelmieHHbl map. YienpHas TemjaoTa napooOpa3oBaHHs. 3aBHCUMOCTh
TEMIEPATYPbI KUIIEHUS OT JaBJICHUS.

Teépnoe teno. Kpucramnnueckue u amopQHbie Tena. AHM30TPONHs CBOMCTB KPHCTAIJIOB.
Kunkne xpucramibl. CoBpeMeHHble Marepuaibl. I[lnaBnenune u kpuctammszanus. Y jenbHas
TeruioTa rasneHus. Cyonumanus.

YpaBHeHUEe TeII0BOro HangaHca.

TexHuyeckue yCTpoilCTBa W TNPAKTUYECKOE NPUMEHEHHE: TUTPOMETP M MCUXPOMETP,
KaJIOPUMETP, TEXHOJIOTUHU TOJIyYE€HHUSI COBPEMEHHBIX MaTEpUAOB, B TOM YMCIIE HAHOMATEPHAJIOB,
Y HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBolicTBa HaChIIIEHHBIX MapoB.

Kumnenue IIpU MOHUKCHHOM JaBJICHUU.

CriocoObI U3MepEeHHsI BIaKHOCTH.



Habnronenre HarpeBaHus U MIIABJICHUS KPUCTANIMYECKOTO BEIECTRA.
JleMoHCTpanusi KpUCTaIIOB.
Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

HBMepeHI/IC OTHOCHUTEIBbHOM BIAaKHOCTH BO3ayXxa.

Pa3znea 4. diiekTpoguHaMuKa
Tema 1. Inexkmpocmamuxa

OnexTpuzauusi Tell. OJJeKTpuueckui 3apsa. JlBa BuAa DIEKTPUUYECKUX  3apsiiOB.
[TpoBOAHMKY, TUANEKTPUKH U TIOTYPOBOIHUKU. 3aKOH COXPAHEHUS NEKTPUIECKOTO 3aps/a.

BzaumopeiictBue 3apsgoB. 3akoH  Kymona. ToweuHblil  anekTpuyeckuil  3aps.
Onektpuueckoe monie. Hampspk€HHOCTH  dnekTpudeckoro moisa. [lpuHiun cynepno3unuu

QJICKTPHUUYCCKUX roJiel. JInanm HaHpH)KéHHOCTI/I QJICKTPHUYCCKOI'O IT0JIA.

Pabora cun oanekrpocratmueckoro mois. [lorennuman. Pa3HOCTh  MOTEHIMATIOB.
[TpOBOAHMKY M TUAIIEKTPUKU B AIEKTPOCTATUYECKOM IoJie. J{uaaeKTpuueckas mpoOHUIIaeMOCTb.

OnektpoéMkocTh. KonmeHcatop. DneKTpOoEMKOCTh IUIOCKOTO KOHJIEHCATOpa. DHEPrus
3apsKEHHOT0 KOHJEHCATOopa.

TexHudeckue yCTpOWCTBA M MNMPAKTHYECKOE IPHUMEHEHME: JJIEKTPOCKOI, 3IJIEKTPOMETD,
AJIEKTPOCTATUYECKAs 3alllUTa, 3a3eMJIEHHE 3JIEKTPONPUOOPOB, KOHAEHCATOpP, KOMUPOBAJIbHBIH
anapar, CTpyHHBIN IPUHTED.

Llemoncmpayuu

YCeTpoCTBO U IPUHLIUI JEHCTBUS DJIEKTPOMETPA.

B3anmoneiicTBre HadIEKTPU30BAHHBIX TEIL.

DIIEKTPUUECKOE TT0JIE 3apsHKCHHBIX TEl.

IIpoBOTHHUKY B AJIEKTPOCTATUYECKOM ITOJIE.

DneKTpocTaTHUeCcKast 3allnTa.

I[I/IE)J'ICKTpI/IKI/I B DJICKTPOCTATUYCCKOM IIOJIC.

3aBHCHMOCTD 3J'ICKTpOéMKOCTI/I IJIOCKOTI'O KOHACHCATOpPA OT IIOINAaAU IJIaCTUH, paCCTOAHUA
MCXKIAY HUMHU U JIHBHGKTpI/IquKOfI IIPOHUITACMOCTH.

SHCpF U 3apSKCHHOT'O KOHZICHCATOPA.

Yuenuueckuii sxcnepumenm, nabopamopmuie pabomul



N3Mmepenne 351eKTpOEMKOCTH KOHIEHCATOPA.
Tema 2. Ilocmoannwtit 3nexkmpuueckuii mok. Toxu 6 paziuunplx cpeoax

DNEKTPUYECKHA TOK. YCJIOBHS CYIIECTBOBAHUS 3JICKTPUYECKOIO TOKa. MICTOUHWKH TOKA.
Cuia Toka. [1locTOSSHHBIH TOK.

Hamnpsokenne. 3akon Oma 1715 yyacTka LETH.

:‘)HGKTpI/I‘IeCKOC COIIPOTUBJICHUC. y,I[eJ'IBHOG COIIPOTUBJICHHUEC B€HOIECTBA.
HOCHGI[OB&TG.HBHOG, napajjiCJbHOC, CMCIIAHHOC COCAMHCHUE TPOBOJHHUKOB.

Pabota snexkTpuueckoro Toka. 3akoH Jxoyns—JIenna. MOMHOCTh 371EKTPUUYECKOTO TOKa.

DIIEKTPOABMKYINAS CUJIa M BHYTPEHHEE CONMPOTUBIIEHWE MCTOUYHHMKA TOKa. 3akoH OMa is
MOJTHOM (3aMKHYTO#) anekTpudeckoil nenu. KopoTkoe 3amMblkaHue.

DIIEKTPOHHAsA TPOBOJUMOCTH TBEPJIBIX METANIOB. 3aBUCUMOCTh COITPOTUBIICHUS] METAJIIOB
oT Temreparypbl. CBEpXIIPOBOANMOCTb.

SJIGKTpI/ILIeCKI/Iﬁ TOK B BaKyyM¢€. CsoiicTBa SJICKTPOHHBIX ITYYKOB.

[TonynpoBonnuku. CoOcTBeHHass W NpPUMECHas MPOBOJUMOCTb MOJIYIPOBOJHUKOB.
CaoiicTBa p—Nn-nepexona. IlonynpoBoHUKOBbIE TPHOOPHI.

DNEeKTpUYeCKUii TOK B pacTBOpax W pacilaBax d3JIEKTPOJIUTOB. DIEKTPOIUTHYECKAS
JUCCOITHAITUS. DIIEKTPOJIN3.

OnekTpuueckuil Tok B razax. CaMoCTOATENbHBIN U HECAMOCTOSTENbHBIN pa3psa. MomHus.
ITna3zma.

TexHuueckue ycTporucTBa U MPAKTUYECKOE TPUMEHEHUE: aMIIEPMETP, BOJIBTMETP, PEOCTAaT,
HUCTOYHMKM TOKa, »JJEKTPOHArpeBaTeiIbHbIe MPHUOOPHI, AJIEKTPOOCBETUTEIBbHBIE TPUOOPHI,
TEPMOMETP  COTNPOTHBICHUSA, BaKyyMHBIH  JHOA, TEPMHUCTOPHI U  (DOTOPE3UCTOPHI,
MOJTYIPOBOIHUKOBBIN IO, TAJIbBAHUKA.

Llemoncmpayuu

I/I3MepeHHe CHJIbI TOKA U HAIIPSZKCHUS.

3aBUCHUMOCTh COIMPOTUBJIICHHUA HHIMHAPUYCCKUX TMPOBOJHUKOB OT IJIWHBI, IIJIOIOAAN
MOIICPCUYHOTO CCUCHUSA U MaTCpUalia.

CMemanHoe COCAUHCHUC ITPOBOJIHUKOB.

Hp}IMOC HU3MCPCHUC BJICKTpO,Z[BI/I)KyH_Ieﬁ CHUIJIBI. KOpOTKOC 3aMbIKAaHUEC TaJIbBAHHUYCCKOI'O
3JICMCHTA U OLICHKA BHYTPCHHCTO CONIPOTUBJICHUSA.

3aBHCHMOCTD COMMPOTUBJICHUA METAJIJIOB OT TEMIICPATYPHI.

HpOBO,Z[I/IMOCTB OJICKTPOJIUTOB.



HckpoBol pa3psg v IPOBOAUMOCTb BO3yXa.

OnHOCTOPOHHSA MPOBOIUMOCTD JUOJA.

Yuenuueckuii sxcnepumenm, nabopamopmwvie pabomul

W3y4eHne CMEIIaHHOTO COEMHEHMSI PE3UCTOPOB.

N3mepenue 31eKTpOABUKYLIEH CHIIbl MICTOYHUKA TOKA U €0 BHYTPEHHET O COIIPOTUBIICHUS.
Hab6mronenue anexrpoinusa.

MesknpeameTHbie CBSI3H

N3yuenune kypca ¢usuku 0azoBoro ypoBHs B 10 kiacce ocyuiecTBIseTcs C y4E€TOM
COJIEp)KaTEeNIbHBIX MEXIIPEAMETHBIX CBsI3€d € KypcamMH MaTeMaTUKH, OMOJIOIMHM, XUMUH,
reorpauu ¥ TEXHOJIOTHH.

MesicnpeOomemnuvle noHamus, CBA3aHHBIE C HM3YyYEHHEM METOJOB HAyYHOTO MO3HAHUSA:
SBJICHHE, HAy4HbIA (pakT, TUNOoTe3a, (U3MYECKas BEIMYMHA, 3aKOH, TEOpHUs, HaAOIIOJCHHE,
3KCTIIEPUMEHT, MOJICIIMPOBAHUE, MO/IEIb, U3MEPEHHUE.

Mamemamuxa: pemieHUEe CUCTEMbI ypaBHEHUH, TuHelHas QpyHKkuus, napadoina, runepooa,
uX TpaduKu ¥ CBOWCTBA, TPUTOHOMETPUYECKHE (PYHKIMHU: CHHYC, KOCHHYC, TAHT'€HC, KOTAHT€HC,
OCHOBHO€ TPUIOHOMETPUYECKOE TOXKIECTBO, BEKTOPbl M HMX HIPOEKIMU HAa OCH KOOPAMHAT,
CJI0KEHHE BEKTOPOB.

buonoeusn: MexaHndyeckoe JBUKEHUE B KUBOW mpupone, nuddys3us, ocMoc, TemIo00MeH
JKUBBIX OpraHU3MOB (BUBI TEIUIONEPEIauyH, TEIJIOBOE PaBHOBECHE), MIEKTPUUECKUE SBJICHUS B
JKUBOU IIPUPOLE.

Xumus: AUCKPETHOC CTPOCHUC BCHICCTBA, CTPOCHUC ATOMOB U MOJICKYJI, MOJIb BCHICCTBA,
MOJIAApHasAs MaccCa, TCIJIOBBIC CBOMMCTBA TBépI[I)IX TECII, )KHI[KOCTCﬁ U Tra3oB, JJICKTPUYCCKUC
CBOMCTBaA MCTAJUIOB, DJICKTPOJIUTUYCCKAA AUCCOoUalluA, raJibBaHUKaA.

TI'eoepaghus: BI1aXKHOCTH BO3]lyXa, BETPbI, OapOMETp, TEPMOMETP.

Texnonozcus: npeodpa3oBaHUe IBMXKEHUI C UCIOIB30BAHUEM MEXAHHU3MOB, YUET TPEHUS B
TEXHUKE, MOJIIMITHUKH, HCIOJIb30BAaHHE 3aKOHAa COXPAHEHHUS HUMIIyJbca B TEXHHKE (pakeTa,
BOJOMET W Jpyrue), JBUTAaTeIb BHYTPEHHEro CropaHusi, mapoBas TypOuHa, OBITOBOM
XOJIOMJIBHUK, KOHJIUIIMOHEP, TEXHOJIOTUU NOJYyYEHUS] COBPEMEHHBIX MATEpUAJIOB, B TOM YHCIIE
HaHOMAaTEepHAJIOB, WM  HAHOTEXHOJIOTUMH,  DJEKTPOCTAaTHYECKas  3alUTa,  3a3eMJICHHE
AIIEKTPONPUOOPOB, KCEPOKC, CTPYHHBI NpPUHTEp, DIEKTpOHArpeBaTelibHble  MPHOOPHI,
AIIEKTPOOCBETUTENbHbBIE PUOOPHI, TaTbBAHUKA.

11 KJIACC



Paznen 4. DaekTpoanHaMuka

Tema 3. Maznummnoe none. I1eKmpoMaZHUMHAA UHOYKYUA

[locTostHHbIE MarHuThl. B3anMOAEeNCTBHE IOCTOSIHHBIX MAarHUTOB. MarHuTHOE IIOJIE.
Bekrop MarauTHOM MHAYKUUU. [IpUHIMN Cyneprno3uuy MarHUTHBIX 1ojaed. JIMHuM MarHuTHOM
nHayKuuy. KapTuHa aTMHUN MarHUTHOM MHTYKLIMH T10JIS1 IOCTOSIHHBIX MarHUTOB.

MarsnuTtHoe 1oje NpPOBOJHMKA C TOKOM. KapTWHa NMHMI MHAYKIMM MAarHUTHOTIO IOJIS
JUTMHHOTO TPSIMOTO MPOBOJAHMKA M 3aMKHYTOTO KOJIBIEBOI'O IMPOBOJHUKA, KATYIIKH C TOKOM.
OnbiT OpcTena. BzaumoielicTBre MPOBOJIHUKOB C TOKOM.

Cuita Amriepa, €€ MOJIyJib ¥ HallpaBJICHHE.

Cuna Jlopenma, €€ Moayib W HampaBjieHHE. J[BW)KEHHE 3apsiKEHHOW YacTUIBl B
OJIHOPOJAHOM MarHuTHoM mnose. Pabora cuibl Jlopenna.

SIBeHME DIEKTPOMAarHUTHOM MHAYKUMH. [lOoTOK BekTOpa MarHUTHOM HWHAYKILHH.
DNEeKTPOABMKYIIAs CUJIa MHAYKLIMU. 3aKOH JIEKTPOMAarHUTHON nHAyKuuu Papajes.

BI/IXpCBOC QJICKTPHUUYCCKOC IIO0JIC. 3HeKTpOI[BI/I)Ky1_Ha${ CuJla MHAYKOWU B IPOBOIAHUKCE,
ABYOKYIIEMCA MMOCTYIIATCIIbHO B OJHOPOAHOM MArHMTHOM IIOJIC.

IIpaBuno Jlenna.

I/IHIIYKTI/IBHOCTI). SIBnenue CaMOUMHAOYKIIHNH. BHeKTpOI{BI/I)I(YIHa}I CHJia CaMOMHAYKIHH.
OHeprus MarHUTHOTO TOJIS KaTYIIKH C TOKOM.

ONEKTPOMarHuTHOE IOJIE.

Texuuueckue YCTPOP’ICTBa U TPAKTHYCCKOC MPHUMCHCHUC. IIOCTOSAHHBIC MAIrHUTEHI,
SJICKTPOMArHMThI, SJICKTPOABUTATECIIb, YCKOPUTCIIN 3JICMCHTAPHBIX YaCTUI[, MHAYKIWMOHHAA ICYb.

Llemoncmpayuu

OmneiT Opcrena.

OTKJIOHEHUE AIEKTPOHHOIO MTy4YKa MAarHUTHBIM TOJIEM.
JIvHUY MHIYKIIMY MAarHUTHOTO MOJIA.
B3anmoneiicTBre N1ByX MPOBOJHUKOB C TOKOM.

Cuna Amnepa.

[ericrBue cuiibl JIopeHIia Ha MOHBI JIEKTPOJIUTA.
SIBIIeHME DNEKTPOMAarHUTHOW UHAYKIWH.

ITpaBuio Jlenua.



3aBHCUMOCTh BHCKTpOI[BI/DKyH_[eﬁ CHUJIbl UHAYKOHUU OT CKOPOCTH HU3MCHCHHA MArHUTHOTO
IIOTOKaA.

SIBiieHME CAMOMHIYKIUU.

Yuenuueckuii sxcnepumenm, nabopamopmwvie pabomul

N3ydyeHne MarHuTHOrO NOJIsl KATYLIKH C TOKOM.

HccenenoBanue 1ecTBUS NOCTOSHHOTO MAarHUTa HA PAMKY C TOKOM.

I/ICCJ'IG,I[OBaHI/IC SABJICHUA BHCKTpOMaFHHTHOﬁ HHAYKIOUUA.

Pa3pen 5. Kojie0anus ¥ BOJIHBI
Tema 1. Mexanuueckue u In1eKmpomacHumHbvle KOaeoanus

KonebarenpHas cucrema. CBoOoaHble MexaHW4Yeckue Kosebanus. [‘apmoHHMueckue
kosnebanus. Ilepuon, wacrora, ammutyga U ¢asza kosneGaHuil. [IpyXHHHBIM MasTHUK.
MaremaTuueckuii MasiTHUK. YpaBHEHHME rapMOHMYECKHX KosiebaHuil. [IpeBpaienue snepruu
IPY TAPMOHUYECKUX KOJICOAHUSX.

KonebarenpHbli KOHTYP. CBO60,Z[HBI€ QJICKTPOMAarauTHBIC KoJIeOaHHUS B nacaJlbHOM
K0JIeOaTEIIEHOM KOHTYpC. Amnanorus MCXKAY MCEXaHUYCCKUMHU W JJICKTPOMAarHUTHBIMH
KOJICOAHHSIMHU. <D0pMyJ1a Tomcona. 3akoH COXpaHCHUSA SHEPruu B HUJICAJIbHOM KoJIe0aTeIbHOM

KOHTYpE.

[IpencraBienue o 3aTyxaroUMx KojeOaHusX. BbIHy)KIeHHbIE MEXaHUUYECKHE KOyeOaHUs.
Pe3onanc. BeiHyXIeHHBIE 3JIEKTPOMAarHUTHbIE KOJI€OaHMUs.

[Tepemennbiii Tok. CUHYCOMIAIBHBIA NEPEMEHHbIH TOK. MOIIHOCTh MEPEMEHHOIO TOKA.
AMIITUTYJTHOE U IEUCTBYIOLIEE 3HAUEHUE CUJIBI TOKA U HANPSKEHUS.

Tpancopmarop. IlpousBonacTBo, mepegaya M MOTpeOJIEHUE 3IEKTPUUECKOW SHEPTHH.
OKOJIOTUYECKHE PHUCKM TMpPU IPOU3BOJCTBE dJeKTposHepruu. KynbTypa ucCHoab30BaHus

SJICKTPOSHEPTHUHU B MMOBCEOHEBHOM KU3HU.

TexHuueckue yCTpOWCTBA MW IPAKTHYECKOE NPUMEHEHHWE: DSIIEKTPUYECKHH 3BOHOK,
TeHEepaTop MEPEMEHHOIO TOKA, IMHUU JJIEKTpoIiepeaay.

Jlemoncmpayuu

HccnenoBanue mapamMeTpoB KosieOaTeNbHON cHCTeMBbI (MIPYKUHHBIA WM MaTeMaTHYeCKHi
MasITHHK).

Habmronenue 3atyxaronmx KojaeOaHu.

HccnenoBaHue CBONCTB BBIHYXKJICHHBIX KOJIeOaHUH.



Habmronenue pe3onanca.
CBOOOIHBIC AJIEKTPOMArHUTHBIE KOJICOaHMS.

OcmumnorpaMMbl — (3aBUCHMOCTH  CHJIBI  TOKa M HalpsOKEHUS OT  BPEMEHH)  JUid
AIIEKTPOMATHUTHBIX KOJICOAHHIA.

Pe3onaHc mpu mociie1oBaTeIbHOM COEIUHEHUM PE3UCTOpA, KATYIIKHM MHAYKTUBHOCTH U
KOHJIeHcaTopa.

Mogenb TMHAN 3IEKTPOIIepeauH.
Yuenuueckuii sxcnepumenm, rabopamoprule pabomul

HccnenoBanue 3aBUCUMOCTH MEPUO/Ia MaJIbIX KOeOaHUM rpy3a Ha HUTU OT JJIMHBI HUTU U
MaccChl Ipy3a.

HccnenoBanne NEpEMCHHOTIO TOKa B HOCIHM H3 IIOCICAO0BATCIILHO COCIMHEHHBIX
KOHACHCATOPA, KATYIIKHU U PE3UCTOpA.

Tema 2. Mexanuueckue u 31eKmMpOMAZHUMHbBLE 80IHbL

MexaHnnyeckue BOJIHBL, yciaoBHs pacnpocTtpaHeHus. Ilepuon. CkopocTs pacnpocTpaHeHus
U JjuuHa BoiHBL [lomepeynple W MpojoibHBIE BONHBL HWHTepdepeHius ©u Iupakius
MEXAHUYECKUX BOJIH.

3Byk. CkopocTh 3ByKa. I poMKocTh 3ByKka. BeicoTa ToHa. TemOp 3ByKa.

ONEeKTPOMarHUTHbIE BOJIHBI. YCJIOBMSI M3IY4YEHHsI DJIEKTPOMAarHUTHBIX BOJH. B3anmuas
opueHranus BekTopoB E, B, V B anexTpomarautHoii BonHe. CBOMCTBA 37I€KTPOMArHUTHBIX BOJIH:
OTpa)keHHe, IMpejloMJIeHue, Tnoispuzanus, audpakuusa, uHTepdepeHnus. CKoOpocTh

SJICKTPOMArduTHBIX BOJIH.

[IIkama 37€KTPOMarHUTHBIX BOJIH. [IpMMEHEHME 3JIEKTPOMArHUTHBIX BOJH B TEXHUKE U
OBITY.

[IpuHUMIIBI pagnoCBA3M U TeneBuaeHUs. Paanonokanusi.

DIIEKTPOMArHUTHOE 3arpsA3HEHUE OKPYIKAIOIIEH Cpe/Ibl.

TexHudeckue yCTpOWCTBA M TMPAKTUYECKOE MPUMEHEHHE: MY3BIKaIbHBIE WHCTPYMEHTHI,
yIbTPA3BYKOBAsl JUArHOCTUKA B TEXHUKE M MEIHUIIMHE, pajap, pPaauONpUEMHUK, TEIEBU30D,
anTeHHa, Tenegon, CBU-meusp.

Jlemoncmpayuu

OO6pa3oBaHue U pacIpoOCTpaHEHUE TTOTIEPEYHBIX U MPOIOTBHBIX BOJH.

KOHCGHIOH_ICCCH TCJIO KaK UCTOYHUK 3BYKaA.

Ha6J'IIOIleHI/IC OTPAXKXCHUSA U NPCIIOMIICHHUA MCXaHNYCCKUX BOJIH.



Habmonenue narepdepeHnn 1 [uppakiind MEXaHUYECKHX BOJIH.
3BYKOBO pe30HaHC.

HaGaromenne CcBA3M TPOMKOCTH 3ByKa M BBICOTBI TOHA C aMIUIATYJOW M YaCTOTOM
KOJIeOaHUiA.

HccnenoBanne  CBOMCTB — 3JEKTPOMArHUTHBIX — BOJIH:  OTpPaXCHHE, IMPETOMIICHHE,
noJisipu3anus, 1udpakuus, HHTephepeHIns.

Tema 3. Onmuka

['eomerpuueckas ontuka. [IpsMonnHeliHOe pacpoCTpaHEHUE CBETA B OAHOPOJHOU Cpefe.
JIyd cBera. ToyeyHBI UICTOYHUK CBETA.

OtpaxkeHue cBeTa. 3aKOHBI OTpakeHUs cBeTa. [locTpoeHue W300paKeHHH B TUIOCKOM
3epKae.

[Ipenomnenue cBera. 3aKOHbI TpeJIOMIICHHS cBeTa. AOCONIOTHBIM  MOKa3aTenlb
npenomieHud. llonHoe BHyTpeHHee oTpaxeHue. lIpeAenbHbIi yros HOJHOTO BHYTPEHHErO
OTPaXKEHUS.

Hucnepcus cBeta. CrnoxkHblit cocTaB 6enoro csera. L[ser.

Cobuparomue W paccewBarolive JUH3bL. ToHKass nuH3a. DOKYCHOE pacCTOSHUE W
ONTHYECKasl Cujia TOHKOM JInH3bI. [locTpoeHne n3o0paxeHuil B COOMPAIOIINX U PACCEHUBAIOIINX
nuH3ax. @opMyiia TOHKOM JIMH3BIL. Y BEJIMUEHHE, 1aBAEMOE JIMH30M.

[Ipenensl IPUMEHUMOCTH T€OMETPUUYECKON ONTHKH.

BomnoBas ontuka. HWaTepdepenumst cBera. KorepeHTHbIE UCTOYHHUKHU. Y CIOBHS
HaAOIIO/IEHUs] MAKCUMYMOB U MHHHUMYMOB B MHTEP(PEPEHIIMOHHON KapTHHE OT ABYX CHH(Aa3HBIX

KOTCpCHTHBIX HCTOYHUKOB.

Huopaxknus cBera. [Judpakumonnas pemérka. YciaoBue HaOMIOJEHHUS TJIABHBIX
MaKCHMMYMOB IIpH MaIeHUU MOHOXPOMAaTHYECKOT0 CBETa Ha IU(PAKIIMOHHYIO PELIETKY.

ITonsipuszanus ceera.

TexHuuyeckue yCTpoilcTBa M MNpaKTUYECKOE NPUMEHEHHE: OYKH, Jyna, QoTroamnmnapar,
MPOEKIIMOHHBIN anmapar, MUKPOCKOII, T€JIECKOI, BOJIOKOHHAs ONTHKA, TU(PPAKIIMOHHAS PelIETKa,
HOJIIPOULL.

Jlemoncmpayuu

[TpsimonuHEHOE pAcIpOCTpaHEHHE, OTpPaKEHHWE U TNperaoMieHue cBera. OnTudeckue
puOOopHI.

[TonHOe BHyTpeHHee oTpakeHHe. Mojiens CBeTOBOA.

HccnenoBanue CBOWCTB M300paKEHUH B JIMH3AX.



Monenu MEKPOCKOTIA, TEIECKOTIa.

Hab6nronenue natepdepeHIinm cBera.

Hab6nronenue nudpakuuu cBera.

Habmonenue nucnepcuu cBera.

[TomydeHue CeKTpa ¢ TOMOIIBIO PU3MEL.

[Tomydenue ciekTpa ¢ TOMOIIBIO TU(DPAKIIMOHHON PEIIETKY.
HaGmroienne nonsipu3aiuy cBera.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi
W3mepenue nokaszarens IpeIoMIeHUS CTEKIIa.
HccnenoBanue CBONCTB N300paKeHUI B JTMH3aX.

HabGmronenue qucnepcuu certa.

Pa3jnen 6. OcHOBBI crIeUAIBHONH TEOPUHM OTHOCUTEIBLHOCTH

['paHuubl TPUMEHMMOCTH KJIACCHYECKOM MexaHMKH. [locTynaTel cnenuanbHOW Teopuu
OTHOCUTENIBHOCTH: HWHBApPUAHTHOCTH MOAYJIA CKOPOCTH CBE€Ta B BaKyyMe, NIPUHLHUI
OTHOCHUTEJIFHOCTHA DHWHIIITEHHA.

OTHOCUTENHHOCTHh OJJHOBPEMEHHOCTH. 3aMeJICHHE BPEMEHH M COKpaIlleHNe JJIUHBI.

3Hepr W U UMITYJIBC peHHTHBHCTCKOﬁ YaCTUIbI.

CBs13b MacChI C 3Hepl"PIeI>i " UMITYJIbCOM peHHTHBHCTCKOﬁ HYaCTHUIIBI. 3Hepr1/151 ITOKO.

Pa3nea 7. KBantoBas pusuka
Tema 1. Inemenmol K6aHmMOGOU ONMUKU

®oronsl. Dopmyna [lnanka cBs3u sHeprun HOTOHA C €ro YaCTOTON. DHEPrusl U UMITYJIbC
¢doroHa.

OtkpeiTie U uccienoBanue (ororpdexra. Omnbitel  A. I CroneroBa. 3aKkoHBI
dotoaddekra. YpaBuenue DitHmreitHa 115 hotodpdexra. «Kpachas rpanuia» gorordpdexra.

Hasnenue ceera. OnbiTel [1. H. JIeOenena.



XUMHYECKOE NEeHICTBUE CBETA.

TexHuvyeckue yCTPOHMCTBA W TMPAKTHYECKOE MpUMEHEHHUe: (oTosaeMeHT, (OTOTATUHK,
CoJTHEYHas OaTapesi, CBETOUO/I.

Llemoncmpayuu

®DoTo3ddeKT Ha YCTAaHOBKE C IIMHKOBOM TUIACTUHOM.
HccnenoBanue 3akoHOB BHemHero Gotorddexra.
CBeToquoI.

Conneunas Oarapes.

Tema 2. Cmpoenue amoma

Mogens aroma Tomcona. Omnbitel Pesepdopna mo paccesnuro o -uactuil. [lmanerapnas
Mmonenb atoma. [loctynatel bopa. Mznyuenue u mornomieHue (pOTOHOB MpHU mepexoie aToMa ¢

OJIHOTO YpPOBHS DJHEpruM Ha Jpyroi. Buasl cnektpoB. CHEKTp ypOBHEH BHEpruu aroma
BOZIOPOZA.

Bonnossie cBoiicTBa yactull. Bonuel e bpoiinsa. KoprnyckynsipHO-BOTHOBOM 1yann3M.

CIIoHTaHHOE H BBIHYXKACHHOC U3JIYUCHUC.

TexHudyeckue yCTpOWCTBA M NPAKTUYECKOE IPUMEHEHHME: CIEKTPAJIBHBIA  aHAIN3
(criekTpockoI), 1a3ep, KBAHTOBbIM KOMIIBIOTEP.

Llemoncmpayuu

Mogens omnbiTa Pezepdopaa.

Omnpenenenue JUIMHBI BOJIHBI J1a3epa.

Habmronenne nuHelyaThIX CIEKTPOB U3ITYUEHHUS.
Jlazep.

Yuenuueckuii sxcnepumenm, nabopamopmwvie pabomul
Habmionenue nuHeiiuaToro crnekrpa.

Tema 3. Amomnoe a0po

OKCIEPUMEHTHI, JTOKa3BIBAOIIHE CIIOKHOCTD CTPOEHUSA sapa. OTKpbITHE
panuoaktuBHOCTH. OTBITEL Pesepdopaa mo onpeneneHno cocTaBa pauoaKTUBHOTO U3ITy4EHUS.
CgoiicTBa anbda-, 6era-, raMMa-u3nydeHus. BivsHne pagnoakTHBHOCTH Ha )KMBBIE OPTaHU3MBI.

OTkpeITHE TpOTOHA U HeWTpoHa. Hykinonuas mozens spa ['eiizen6epra—VBanenko. 3apsin
anpa. MaccoBoe uucino sigpa. M30Tomnsl.



Anbda-pacnaa. DIEKTPOHHBIA M MO3UTPOHHBIA OeTa-pacnazn. ['amma-uznmyueHue. 3aKoH
PaMOaKTUBHOIO pacraja.

DHeprus cBS3M HyKJIOHOB B sizipe. SnepHbie cuibl. Jledekt Macch sapa.
SInepusle peakuuu. [lenenue u CUHTES SIED.

Anepuplii peaktop. TepmosinepHblii cuHTe3. IIpoOieMbl M NEPCHEKTUBHI  sJIEPHOMN
JHEPreTUKU. JKOJIOIMYECKUE aCIIEKThI IACPHON SJHEPTETUKH.

OnemeHTapHble YacTULlbl. OTKPBITHE [TO3UTPOHA.
MeTo/1b1 HaONIOIEHNS U PETUCTPALIUU 3JIEMEHTAPHBIX YaCTHULL.
@yHaMeHTalIbHbIE B3aUMOJEHCTBUSA. EMUHCTBO (pr3nueckoil KapTUHBI MUpA.

TexHudeckue yCTpOWCTBa M NPAKTUYECKOE NMPHMEHEHHUE: J03MMETp, Kamepa Buibcona,
AJIEpHBIN peaKkTop, aTOMHasi boMOa.

Jlemoncmpayuu
CuéTynK MOHM3UPYIOIIUX YACTHUII.
Yuenuueckuii sxcnepumenm, nabopamoprvie pabomoi

HccnenoBanue TpekoB vacTuil (110 rOTOBBIM (oTorpadusm).

Pa3nes 8. DiieMeHTBI aCTPOHOMHUH M ACTPOPU3UKH
Oransl pa3BUTHA acTpOHOMHUH. [IpuKIagHOE 1 MUPOBO33pEHYECKOE 3HAUEHUE ACTPOHOMMUH.
Bug 38é3aH0r0 HeOa. Co3Be3nus, spKue 3BE3/1bl, TUIAHETHI, UX BUAUMOE JBHUKEHUE.
ConneyHas cucrema.

Connue. ConHeuyHass akTUBHOCTh. Mcrounuk sHeprum ConHua M 3BE3A. 3BE3IBI, HMX
OCHOBHBIE XapaKTEPUCTUKH. [[narpamMma «CreKTpalbHBIN KJIaCC — CBETUMOCTBY. 3BE3/bI TJIABHON
MOCJIEIOBATEIbHOCTH.  3aBUCUMOCTh ~ «Macca — CBETHUMOCTb» g  3BE31  TJIaBHOU
MOCJIEIOBATEILHOCTH. BHyTpeHHee cTpoeHue 3BE3M. CoOBpeMEHHBIE TIPEICTaBICHHUS O
MPOUCXOKACHUH U 3BOIoIMK CoJIHIA U 3BE3/. DTaIbl )KU3HU 3BE3]L.

Mnineunsiii [Tyt — Hama ['anaktuka. [lonoxenue u npmxenue Connua B ['anaktuke. Tumnsl
rajakTuk. PagmorasakTuku u kBazapbl. YEpHBIE OBIPHI B SAPAX TaTaKTHK.

Bcenennas. Pacmupenune Bcenennoii. 3axkon XaO6ma. PaszOeranme ramaktuk. Teopus
Bonbmoro B3psiBa. PennkToBoe n3nyueHue.

Macmrabnas ctpykrypa Beenennoit. MeraranakTuka.



Hepemménnsie npobiaemMbl aCTpOHOMUMU.
Vuenuueckue nabnooenus

Habmroienust HeBOOPY>KEHHBIM TJ1a30M C MCIHOJB30BAHUEM KOMITBIOTEPHBIX MPUIOKEHHIM
JUTSL OTIPEJICIICHUS TTOJIOKEHUSI HEOSCHBIX 00BbEKTOB HA KOHKPETHYIO JaTy: OCHOBHBIC CO3BE3IUs
CeBepHoOro noxymapus u sipkue 3BE3/IbI.

Hab6nronenus B Teneckon JIynsl, utaner, Maeunoro [TyTu.
O0o0maroniee NOBTOpeHHE

Ponp ¢u3ukum U acTpOHOMHH B JKOHOMHYECKOW, TEXHOJIOTHMYECKOH, COIUATBHOH U
THUYECKOW cdepax JesTeIbHOCTH 4YEJIOBEKa, poJib U MeCTO (U3MKM M aCTPOHOMHUHM B
COBPEMEHHOW HAay4YHOH KapTUHE MHUpaA, pOib (U3NYECKOH Teopud B (HOPMUPOBAHHUH
npeCTaBiIeHUN 0 GU3NUECKON KapTHHE MUPA, MECTO (PU3NYECKOI KapTUHBI MUpPa B 00LIEM psay
COBPEMEHHBIX €CTECTBEHHO-HAY4YHBIX IIPEICTABICHUN O IPUPOJIE.

Me)l(l'[pe}lMeTHble CBA3H

N3yuenune kypca ¢usuku O6a3zoBoro ypoBHs B 11 kiacce ocyuiecTBisiercs C y4€ToM
COJIepKATEIBHBIX MEXKIIPEIMETHBIX CBS3€ C KypcaMH MAaTeMaTHUKH, OWOJIOTUH, XUMHH,
reorpauu ¥ TEXHOJIOTHH.

MesicnpeOomemnuvle noHsamus, CBA3aHHBIE C HM3YyYEHHEM METOJOB HAyYHOTO MO3HAHUSA:
SBJICHHE, HAy4YHbIH (pakT, TUNOTe3a, (U3MYECKas BEIMYMHA, 3aKOH, TEOpus, HaAOIIOJCHHE,
DKCIIEPUMEHT, MOJICIIUPOBAHUE, MOJIENb, U3BMEPEHUE.

Mamemamuxa: pelieHue CUCTEMbl ypaBHEHUH, TPUTOHOMETpUYecKHe (YHKIMU: CHUHYC,
KOCHUHYC, TaHT€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOXKJIECTBO, BEKTOPhl U HX
IPOEKIMM Ha OCH KOOPJMHAT, CIOKE€HHE BEKTOPOB, NMPOU3BOJHBIE 3JIEMEHTAPHBIX (YHKIH,
IpU3HAKU TI0J100US TPEYTOIbHUKOB, ONPEIENIEHNE TUIOIIAU TIOCKUX (pUryp u oobEéma Te.

buonoeus: anekTpuyeckue siBICHUS B )KUBOW PUPOAE, KOJeOaTeIbHbIE ABMKEHUS B dKUBOU
IIPUPOJIE, ONITUYECKHE SIBJICHUS B )KUBOM IIPUPOJE, ICHCTBHE paAUalliy Ha )KUBbIE OPTaHU3MBI.

Xumusi: CTPOEGHHE aTOMOB M MOJEKYJ, KpUCTAJUIMYECKas CTPYKTypa TBEPIABIX Te,
MeXaHHU3MbI 00pa30BaHMs KPUCTATUIMUECKOM PEIIETKY, CIIEKTPAIbHBIN aHATIHN3.

l'eocpaghus: MarHUTHBIE TONItOCa 3E€MJIM, 3aJ€KW MarHUTHBIX PYJ, (GoTochEMKa 3eMHOM
MIOBEPXHOCTH, MPEJCKA3aHNE 3EMIIETPSACEHUM.

Texnonozus: TAHAY IEKTPOIIEPEad, TEHEPATOP IIEPEMEHHOTO TOKA, JIEKTPOABUTATENb, HHIYKIIUOHHAS
meyb, pajgap, paguoNpHEMHMK, TENEBH30p, aHTEeHHa, TenedoH, CBYU-meds, NPOEKIMOHHBIM ammapar,
BOJIOKOHHAsI ONITHKA, COJTHEUHas OaTapes..



TemaTnyecKkui mJiaH

10 knacc
Ne Ha3Banue pa3nena Koanuec | Konmnuecrso | KoamuyecTrBo
n/n TBO KOHTPOJIbHBI | J1a00opaTopHbIe
4acoB X paboThbI padoThI
BBenenne. ®u3nKa M eCTeCTBEHHO-HAYYHBII MeTO/I MO3HAHUA MPUPOA 2 yaca.
1.1 | ®usuka 1 ecTeCTBEHHO-HAYYHBI METO/I 1 - -
MIO3HAHUS PUPOIBI
1.2 | BxonHas (ctapToBasi KOHTPOJIbHAs paboTa) 1 1 -
Mexanuka 274.
2.1 | Kuaemaruka 7 1 2
2.2 | 3akous! quHamuku HeroToHa 3 - -
2.3 | Cuiibl B MEXaHHUKE 5 1 2
2.4 | 3akoHBI COXpaHEHUs] B MEXaHUKE 7 1
2.5 | Craruka 2 - 1
2.6 | OcHOBBI THIPOMEXAHHUKH 2 - -
2.7 | IlomBeneHue UTOTOB U3YYCHHS TEMBI 1 1 -
«MexaHuKa»
Mousexkyasipaasi Gu3uUKa ¥ TePpMOAUHAMHUKA 174
3.1 | OCHOBBI MOJIEKYJISIPHO-KMHETHYECKOW TEOPHH | 2
(MKT)
3.2 | YpaBHEeHHE COCTOSIHUS ra3a 5 1
3.3 | B3auMHbIe peBpaleHust )KUIKOCTH U ra3a 1
3.4 | X)KugkocTH u TBEepAbIe Tela 2
3.5 | OCHOBBI TEPMOJMHAMUKH 7 1
OcHoBBI 2y1eKTpOANHAMHUKH 184.
4.1 | DnekTpocTaTuka 6 1
4.2 | 3akoHBI MOCTOSTHHOTO TOKA 7 1 2
4.3 | DieKTpuUecKuil TOK B pa3iIMUHBIX cpeliax &) 1
[ToBTOpEHNE 4
UTOTO 68 8 9
11 kanacce
Ne n/n| Ha3Banue TeMbl Kouunuyecrs KoanvecrBo | KosmuectBo
4yacoB KOHTPOJIbHBIX| JIa00PaTOPHBIX
pador pador
1.OcHOBBI 3J1eKTPOAMHAMHUKH (NIPOJ0JKeHHe) 94.
11 MarsutHoe noje 5 1 1
1.2 DJIEKTpOMAarHuTHasl MHIYKIHUS 4 1 1
2.Mexanuveckue koJjedanus 174.
2.1 MexaHn4ecKue KoJIeOaHusI 3 1
2.2 DJeKTpOMarHUTHbIE KOJIeOaHUs 6
2.3 MexaHW4YeCKUe BOJHBI 3
2.4 ONEKTPOMAarHUTHHIE BOJIHBI 5 1
3.0nruka 134.
3.1 CgetoBble BONHEL. ['eomeTprueckas u 11 1 4
BOJIHOBAs ONTHUKA
3.2 W3nyueHue U CrieKTpsl 2 1

4.0cHOBBI CIEHAJIBHON TEOPHH OTHOCHTEIbHOCTH 34.

4.1

\ OCHOBBI CIEUAIBHON TEOPUH \

3




‘ otHocutenbHocTH (CTO) ‘

S5.KBanToBasi puszuka 174.

5.1 CBeToBBIC KBAHTHI 4

5.2 ATtoMHas pusnka 3

53 du3rka aTOMHOTO SApa 8

5.4 DneMEeHTapHbIE YACTULIBI 2 1
6.Ctpoenne Beesiennoii 64.

6.1 ConHeuHas cucTeMa. 6

7. IToBTOpEHME 3 1

UTOTO 68 6 8

TemaTnueckoe NJIaHUPOBaHMeE, B TOM YHCJIe ¢ yUeTOM padoueii
NMPOrpaMMbl BOCIIUTAHMS, C YKa3aHUEM KOJIMYECTBA YaCOB,

OTBOAMMBbIX HA 1/13yl1eHne Ka)KIlOﬁ TEMbI
10 kiaace

Koi-

Ne
oKl Tema ypoka BO
yp 4acoB

KonTposbabie
paboTsl

BBenenne. @usuka u eCTeCTBeHHO-Hay‘leIﬁ METO/ IMMO3HAHUS IIPHUPO,

abl (1)

1 Oduznka — pyHIaMEHTAIbHAS HAayKa O TIPUPO/IE.

Metozbl HayyHOI0 Uccae10BaHUs (PU3NIECKUX
sBNeHUIA. MoenrpoBanne PU3NUECKUX SBICHUN U
npoueccoB. PU3NYECKUN 3aKOH — IPAHULIBI

1 IIPUMEHUMOCTH. PU3NYECKHE TEOPUU U IIPUHIIATI 1
cooTBeTcTBUs. Posb u MecTo (pu3nKu B
(bOopMUPOBAHUN COBPEMEHHOM Hay4YHON KapTHHBI
MUpa, B IIPAKTUYECKON AeATeIbHOCTH Hroaei. Pusuka
U KyJbTypa.

2. 2 Bxonnas (craproBasi) pabora. 1

Mexannka (27 4.)

Kunemaruka

3. FpaHI/II_IBI MNPUMCHUMOCTU KJIaCCUYECKON MEXaHUKH. 1

1. | Buasl MexaHM4ECKOrO ABMKEHUS U CIIOCOOBI €r0
OIHCAHUSIL.

4. Baxneimne KHHEMaTHYECKHE XapaAKTEPUCTUKH — 1

NEepeMCIICHUC, TPACKTOPUSA, ITYTh. PaBHOMepHOG
HpSIMOJ'II/IHeI\/'IHOG JBUKECHHUE U €TI0 OIMHCAaHUC.

5. Baxneline KHHEMaTHYECKAE XapAKTEPUCTUKH —

3 | ckopocts, yckoperue. CIOXEHHE CKOPOCTEH.
MrHoBeHHas ¥ CPEeITHSST CKOPOCTH.

6. OcHOBHBIE MOJIENH T€J U ABMKEHUH. J[BIKeHHE C 1
4 | MOCTOSHHBIM YCKOPCHHEM. JlaboparopHuas padota Ne 1
" | «M3yuenue qBMKEHUS Tea, OPOLIEHHOTO
TOPHU30HTAIBHOY.
7. PaBHOMEpHOE IBUKEHHE TOUKH 110 OKPYKHOCTH. 1

KunemaTtnka abCcoFOTHO TBEPIOTO TeA.




8. 6 JlaGopatopHas padota Ne 2 «V3ydeHue 1BUKESHUS 1
TEJIa TI0 OKPY>KHOCTHY.
9. 7. | KonTpoubHasi padora Nel «KumnemaTtuka» 1
3akonbl nuHaMuku HeloTona 34.
10. OCHOBHOE YTBEPKJICHUE MEXaHUKH. B3anmoaenicTBre 1
1. | ren. fIBnenue nnepruu. Cuna. Macca. Enqunuia
Macchl.
11. WNuepuunanpHas cucrema orcueta. [lepBblil 3akoH 1
2. | Herorona. Bropoii 3akon Hetorona. [lpuHmmmn
CYIICPIIO3UIIMH CHIL
12. 3 Tpetuii 3akon HerotoHa. I'eonieHTprdeckas cucrema 1
~ | orcuera. [lpunuun otHocuTesnbHOCTH ["anumes.
Cuiibl B MeXaHHKe S54.
13. 1 Cubl B mpupojie. Cuiia TYKECTH M CHjla BCEMHPHOTO 1
" | Tarorenus. 3akoHbl BCeMUPHOTO TSAroTeHUS
14. 2. | Bec Tena. HeBecomocts. Pemenue 3amau. 1
15. Hedopmarus u cuitbl ynpyroctu. 3akoH ['yka. 1
3. | Jlaboparopuas pabota Ne 3 «V3mepeHne KeCcTKOCTH
IPY>KUHBD».
16. Cwitbl TpeHHs. 3aKOH CYyXOro TPEHHSI.
4. | Jlaboparopnas pabota Ne 4 «3mepenue 1
K02 PHIIMEHTA TPEHUS CKOIBKEHHUS.
17. 5 KourtpoabHas pa6ora Ne 2 no teme «/[unamuka. 1
3akonbl Mexanuku HooToHa. CHiibl B MEXaHHKEY.
3aKoHbI COXpaHeHHs] B MeXaHHKe 74.
18. Hmnynbc MaTepraIbHONW TOYKH U CUCTEMBI.
1. | U3meHeHue U COXpaHEHHE UMITYJIbCa. 3aKOH
COXpaHEHMsI UMITYJIbCA.
19. 2. | Mexannyeckas paboTa ¥ MOITHOCTb. 1
20. 3. | DOueprus. Kunetnueckas SHeprusi. 1
21 4 PaboTa cuIbl TSXKECTH U CHITBI YIIPYTOCTH. 1
" | KoHcepBaTHBHBIE CHJIBI.
22. 5 [ToreHIMaabHast SHEPIHSL. 1
23. 5 MexaHu4eckasi SHEpPTUsi CHCTEMBI TeJl. 3aKOH 1
COXpaHEHHMsI YHEPTUH B MEXaHMKE.
24. 7 JlaboparopHas padota Ne 5 «M3yuenue 3akoHa 1
COXPaHEHMsI MEXaHUUECKOH SHEPTUm».
Crartuka 2u.
25. 1 PaBHOBecue MarepuaibHON TOUKH U TBEPAOTO TeJa. 1
" | YcnoBug paBHOBeCHsl. MOMEHT CHUJIBI.
26. 2 JlaGopatopHas padota Ne 6 «/3yueHue paBHOBECHS 1
TeJIa MO ISHCTBUEM HECKOJIBKHX CHIIY.
OcCHOBBI THIPOMEXaHUKH 24.
27. 1. | JlaBnmenue. Y cI0BHE paBHOBECHS KUIKOCTH U Ta3a. 1
28. 2. | JIBmkeHue )KUAKOCTH M ra3a. YpaBHeHue bepHyim. 1
29. 3 KourposabHasi pa6ora Ne 3 o teme: «3aKoHBI 1

COXpaHCHUHA B MCXaAHHUKE. CraTtuka»

MouJiekyJsipHas Gu3HKa U TepMOAMHAMHUKA 174

OcHoBBI MOJIeKYJIAPpHO-KMHeTH4Yeckoi Teopun (MKT) 24.




30.

Monexynspao-kunernueckas Teopust (MKT)
CTPOCHHUS BEIIECTBA U €€ dKCIIEPUMEHTAIIbHBIE
JI0Ka3aTeNbCTBa.

3L BbpoyHnosckoe auxkenune. Cuiibl B3aUMOJICUCTBUS
MouiekyJ. CTpoeHue ra3000pa3HbIX, KUJIKUX U
TBEPJIBIX TEI.
YpaBHeHHe COCTOSIHHMS ra3a S4.
32. OCHOBHOE ypaBHEHHE MOJIEKYJIIPHO-KUHETUYECKON
TEOPHH T'a30B.
33. AOGcomoTHas TemrepaTypa Kak Mepa cpeiHein
KHMHETUYECKOM SHEPTUH TEIIOBOTO JBUKEHUS YACTHUIL
BEILECTBA.
34. Mopenb naeanbHOro ra3a. Y paBHEHUE COCTOSHUSA
MJICaJIbHOTO Ta3a.
35. [aBiienue rasa. ['a30Bble 3aKOHBI. Y paBHEHUE
MengeneeBa—Knanenpona.
36. JlaboparopHas pabota Ne 7 «DkcriepuMeHTaIbHAS
poBepka 3akoHa [ eii-JIroccakay.
B3aumHble npeBpanieHus KUIKOCTH M ra3a 1y4.
37. B3auMHbIe TpeBpaeHNs KUIKOCTH U Ta3a.
Haceiuennsiii nap. J[aBieHre HaCHIIIEHHOTO Hapa.
BrnaxnocTp Bo3ayxa.
KuakocTu u TBepable TeJia 24.
38. ArperaTHble COCTOSHUS BenlecTBa. Moieb CTPOSHHUS
*)uakocrei. CpoiictBa xxuakoctu. [loBepxHocTHOE
HATSHKEHUE
39. Kpucrannuueckue u amopdHbIe Tena.
OCHOBBI TEPMOAMHAMUKH 74.
40. Buytpennsist sneprus. Pabora B TepMoiMHaMUKe Kak
crocoObl U3MEHEHUS] BHYTPEHHEH SHEPTHUH.
41. KonmuaecTBo TEmoTel. YpaBHEHHE TETUIOBOTO
Oananca.
42. [1epBbIii 3aKOH TEPMOAMHAMHUKH.
43. [IpuMeHeHre epBoro 3aKkoHa TEPMOJUHAMUKH K
pasnuuHbIM nporieccaM. HeoOpatumMocTh TETTOBbIX
IIPOLIECCOB.
44. Bropoii 3aK0H TepMOTUHAMHKH.
45, [TpuHIMIT NEHCTBHS TETIJIOBBIX JBUTATEIICH.
KoadduimeHT mone3sHoro 1eicTBUs TEMIOBBIX
JIBUTATEJICH.
46. KonrtpoabHnas pa6ora Ne 4 o Teme
«MoJiekyasipHasi pU3MKa U TEPMOJIMHAMHUKA)
OcHOBBI Jy1eKTPOAUHAMHUKH 184.
JJIeKTPOCTATHKA 64.
ar. DNEKTPUUYECKUH 3apsi U 3JI€eMEHTapHbIE YaCTHUIIBI.
3akoH coxpaHeHus 3apana. 3akoH Kynona. Ennnuna
AIEKTPUUECKOT0 3apsija.
48.

Onextpudeckoe noisie. HanpskeHHOCTD
asieKTpudeckoro nosis. CUaoBbl€ JIMHUM.




49. [Tone TouewHOTO 3apsaa U 3apsHKEHHOTO Iapa. 1
3 [Tpunimn cynepno3unyu noseit. [IpoBoanuky,
MOJIYTIPOBOIHUKH M TUJICKTPUKHU B
NEKTPOCTATUYECKOM TI0JIE.
50. [ToreHnmanbHas SHEPTUS 3aPSHKEHHOTO TeIa. 1
4 [ToreHmman snekTpudeckoro moist. [loteHnunan u
" | pa3HOCTb OTCHIMAJIOB. DKBUIIOTCHIIHATbHBIC
IOBEPXHOCTH.
Sl Onekrpoémkoctb. Konpencarop. Dueprus 1
5. | 3apsDKEHHOTO KOHJeHcaTopa. [IpumeHeHne
KOH/JICHCATOPOB
52. 6 KonTpoabHasi padora Ne5 mo teme 1
«DIEeKTPOCTATHKAY.
3aKOHBI IOCTOAHHOI'O TOKA 74.
53. 1 [TocTostHHBIN 3neKkTpuyecKkuid Tok. Cuiia Toka. 3aKoH 1
" | Oma Jutst yyacTka [ernu
o4. ’ DnekTpuieckue menu. [locnenoBarenbHoe U 1
HapajuIeIbHOE COSTMHEHUS IPOBOTHUKOB
5. 3 JlaboparopHnas pabota Ne 8 «IlocnenoBatenbHoe U 1
napajuIeIbHOE COSIMHECHUS IPOBOTHUKOBY.
56. 4. | PaboTa u MOIIHOCTH TOCTOSHHOI'O TOKA. 1
S7. 5 DJIeKTpOABMKYIIas cuiia. 3akoH OMa ISt TOJTHOU 1
ICTIH.
58. 5 Jlaboparopuas padota Ne 9 «M3mepenune DJIC u 1
BHYTPCHHET'O COMPOTHUBIICHHSI ICTOYHHUKA TOKAY.
9. ; KonTpoabHasi padora Ne 6 no teme «3aKOHBI 1
TMOCTOSIHHOTO TOKA.
DJIeKTPUYECKHUI TOK B Pa3JIMYHBIX Cpenax Sy.
60. DJIeKTPOHHAs TIPOBOMMOCTb META/LUIOB. 3aBUCUMOCTD 1
1. | conmpoTuBICHUS TPOBOHUKA OT TEMIIEPATYPHI.
CBepXIpOBOJIMMOCTh
61. DJIEKTPUYECKUN TOK B TIOJTYIPOBOTHUKAX. 1
2. | CoOcTBeHHas M MPUMECHAs! TPOBOAUMOCTH. P-N
nepexo. [1omynpoBOAHUKOBBIN AUOI.
62. 3 DNEeKTPUYECKUI TOK B BaKyyMe. DIIEKTPOHHO-Ty4eBast 1
" | TpyOKa.
63. 4 DJeKTpUYECKUH TOK B DJICKTPOJIMTAX U ra3ax. 3akoH 1
" | anektposnuza. [lnazma
64. 5 KonTpoabHasi padora Ne 7 mo teme 1
| «DueKTpuYecKHil TOK B Pa3JMYHBIX Cpeaax».
IoBTOpEHue 44.
65. 1. | IToBTOopenue u 06o0meHNe Kypca ¢usznku 10 kmacca 1
66. 2. | Ob6oduawiee nopropenne 3a kype 10 kiacca 1
67. 3. | Mexanuka. MosnekysisipHast hU3uKa 1
68. 4. | Tepmoauramuka. OCHOBBI DJIEKTPOAMHAMUKU 1




11 kaacce

Ne No Kon- Jara
/i - Tema ypoxka BO
ypora 4acoB
OCHOBBI 2J1eKTPOAUHAMUKH (IIPOI0JKeHHE) 9.
MarHuTtHoe nmoJjie S 4
1. 1 [ToBTOpenue u 0606menue kypca ¢pusuku 10 kiacca. 1
| MarnutHoe nosie. UHAYKIMs MarHUTHOTO MOJIA.
2. 2. | Bxognas (crapTroBasi) padora 1 1
3. 3 JlaGopaTtopnas padora Ne 1 «HaGmronenue aeicTBus 1
" | marauTHOTrO noJist Ha Tok». Cuita Ammepa.
4. 4 JleiicTBre MarHUTHOTO MOJISL HA IBHKYIIYIOCS 1
" | 3apspkennyro yactuiy. Cusna Jlopenna.
o. 5. | MarHuTtHble CBOMCTBA BEIIECTBA. 1
JJIeKTPOMArHUTHAasi MHAYKIUA 4 4.
6. DneKTpOMarHuTHAst UHAYKIUS. MarHUTHBIN
1 | norok. IlpaBusno JleHua. 3akoH 31€KTpOMarHUTHOM 1
UHAYKIHUHA. DJIEKTPOMArHUTHOE T0JIe
7. 9 JlaboparopHas padota Ne 2 «/3yueHue siBineHus 1
AIEKTPOMArHUTHOW MHIYKITHI.
8. 3 SBieHMEe cCaMOMHYKIIMU. IHITyKTUBHOCTD. DHEPTHSI 1
9JIEKTPOMArHUTHOTO MOJIs TOKA.
9. KonTpoubnas padora Nel mo teme «MaruntHoe 1 1
4 | mose. DIeKTPOMATHUTHASI HHIYKIHSD».
KoJse0anus u BoaHbl  174acoB
Mexanuyeckue KoJiedaHusi 3 yacoB
10. 1. | CBoboanbie Konebanus. ['apMoHnYecKue KoIeOaHusl. 1
11. 9 JlaGopaTtopHast pabota Ne 3 «Ornpezienienne yCKopeHus 1
" | cBOOOAHOTO MaACHUS MIPH MOMOIIU MasiTHUKAY.
12. 3. | 3aryxaromue u BEIHYKJIeHHbIe KoJeOanus. Pezonanc 1
JIEKTPOMATrHUTHBIC KoJIe0aHust 64
13. DnekTpoMarHuTHeIe konebanus. KonebarenbHbii 1
KOHTYp. CBOOOHBIE 2TIEKTPOMArHUTHBIE
4. | xkonebanus. ['apMoHHUYECKHE IIEKTPOMATHUTHBIC
Kosie0aHus B KoyeOaTelbHOM KOHTYpe. DPopmyna
TomcoHa.
14. 5 ITepemeHHbIH 2neKTpUUecKuid ToK. Pesucrop B 1
" | menm nepeMeHHoro TOoKa.
15. 6 Konzgencarop u karymika HHIYKTUBHOCTH B 1
" | 1Ienu nepeMeHHOro TOKa
16. 7 Pe3oHaHC B 3JIeKTPUYECKOH TICTIH. 1
17. 8. | 'eneparop nepemeHHoro Toka. Tpancdopmarop. 1
18. 9 [Tpou3BoCTBO, TIEpeIava u 1
" | moTpebIieHHEe ICKTPUICCKOM SHEPTHH
MexaHn4yeckue BOJHbI 34
19. 10. | BoinHoBEIE sABIEHMA. XapaKTEPUCTUKU BOJIHBL. 1




20. 11. | 3ByKOBBIE BOJIHBI. 1
21. 12 WNuTtepdepentus, nudpakiuus u 1
" | monsipu3anus MEXaHU4YECKUX BOJIH.
DJIEKTPOMarHUTHBIE BOJIHBI S4.
22. 13. | DnekTpoMarHuTHOE 1oJie. DIEKTPOMArHUTHBIE BOJIHBI. 1
23. N3o6perenue paguo A. C. ITonoBsiM. 1
14. | IpuHuMnB pagrocBsi3u. Moynsiuus 1
JICTEKTHPOBAHHE.

24, 15. | DyekTpoMarHuTHHIE BOJIHBI. J{Mama3oHs 1
AIIEKTPOMArHUTHBIX U3TYYCHUH U UX MPAKTUYECKOE
npruMeHeHue. CBOMCTBA 3J1€KTPOMAarHUTHBIX
BOJIH. Pacipoctpanenue paanoBosid. Paguonokanusi.

25. 16. | [Tonsarue o TeneBuacHUMU. Pa3BuTHE CpEJCTB CBA3M. 1

26. 17. | KontpoJabHas padora Ne2 mo teme «KoJsiebanus u 1
BOJIHBI».

OnTnka 134
CBeTtoBble BoJIHBIL. ['eoMeTprueckasi M BOJIHOBast onTuka 11y

217. 1. | Ckopocrts cBeta. [Ipuniun ['tolirenca. 3akon 1
OTpaKEHHsI CBETA.

28. 2. | 'eomerpuueckas ontuka. BoaHOBBIE CBOWICTBA CBETA. 1
3akoHbI IpesomiieHus csera. [lonHoe oTpakeHue
CBETA.

29. 3. | JTaboparopnas padota Ne 4 «V3mMepeHune mokazaress 1
IPEJIOMIICHHS CTEKIIaY.

30. 4. | JIunzel. [Hoctpoenue nzobpaxenwuii B munze. @opmyia 1
TOHKOM JINH3bI. Y BEJIMYEHUE JIMH3BI.

31. 5. | JJaboparopHas pabota Ne 5 «Onpenenenue 1
ONITUYECKOM CHIIBI M (DOKYCHOTO PACCTOSHUS
coOuparoIien JUH3bDY

32. 6. | ducnepcus ceera. MaTEepdepeHIms cBeTa. 1

33. 7. | Judpakuus ceera. JludpakiroHHas pemerka. 1

34. 8. | JlabopartopHas pabora Ne 6 «3mepeHune JTHHBI 1
CBETOBOM BOJIHBDY.

35. 9. | JIabopatopnas padora Ne 7 «OueHka 1
uH(popMalMoHHON éMKOCTH KoMmakT-gucka (CD)y.

36. 10. | Pemenue 3ana4 no teme «MHTepdepenuys u 1
JUGpaKIus CBETaY.

37. 11. | [lonepeuHocTh CBETOBBIX BOJIH. [lomsipu3zanus cBeTa. 1

N3ziny4denue u ciekTpsl 24.
38. 12. | Buns! uznyyenuit. Mcrounuku csera. CeKTpsl U 1
CIIEKTPAaJIbHBIN aHAJIN3.
JlaGopatopHas pabota Ne 8 «HabmrogeHue crionHoro
Y JJMHEWYATOr0 CIEKTPOBY.
39. 13. | lIkana 37€KTPOMAarHUTHBIX BOJIH. 1
OcHOBBI cHIENHAJILHON TEOPUU OTHOCHTEIbHOCTH 34

40. 14. | 3aKoHBI 2JEKTPOAMHAMMUKY U IPUHIIUIT 1
OTHOCHUTEJIbHOCTH. VIHBapHMaHTHOCTh MOAYJISL CKOPOCTH
cBeTa B BakyyMe. [IpHHIINTT OTHOCUTETFHOCTH
OWHIITENHA.

41. 15. | OcHOBHBIE CEACTBUS U3 MMOCTYJIATOB 1

TCOPHUH OTHOCHUTCIIbHOCTH. CBsI3b MacChl U OHCPIrun




CBOOOTHON YaCTHIIBI. DHEPTUsl MOKOS. DIIEMEHTHI
PENSATUBUCTCKON TMHAMUKH.

42. 16. | KonTpoJabHas padora Ne 3 no teme «OnTukKay.
KBantoBas pusuka 174
CBeToBbIe KBAaHTHI 44

43. 1. | CBeroBsie kBaHTHI. DOTOIIEKTPHUECKUN YIPDEKT.
['unore3a M. Ilnanka.

44, 2. | Ilpumenenue potordpdexra. Poron. KopnyckynsapHo-
BOJIHOBOM Tyann3M. COOTHOLIEHUE
HeonpeaeneHHoctei ['elizendepra.

45, 3. | JlaBienue cBera. XMMHUYECKOC JICHCTBHE CBETA.

46. 4. | Pemenue 3anau no teme « CBETOBbIE KBAHTHI.
doTorhdexTy.

ATtomHas ¢pusuka 34

47. 5. | Crpoenune atoma. OnbiThl Pezepdopaa. [Inanerapnas
MoO/JIeJIb aTOMa.

48. 6. | OOBsACHEHME TMHEWYATOrO CIIEKTPa BOJAOPOIa Ha
OCHOBE KBAHTOBBIX IOCTYJaTOB bopa.

49. 7. | Jlazepsl.

Ddu3uka aTOMHOI0 siipa 84

50. 8. | CtpoeHue aTOMHOTO sizipa. SaepHble CHIIbl. DHEPTUs
CBSI3U aTOMHBIX sJIEp.

ol. 9. | PammoaktuBHOCTH. BUIBI painoakTHBHBIX
IpeBpalleHUH aTOMHBIX gaep. M3myueHust.

52. 10. | 3akoH pamuoakTUBHOTO pacmnana. [lepuon
noJypacmaja.

53. 11. | Metozas! HaOMIOIEHUS U PETUCTPALIMK 3JIEMEHTAPHBIX
YaCTHII

o4. 12. | UckyccTBeHHas paIMOAKTHBHOCTb. Sl IepHBIE peakIiuu

95. 13. | lenenwue snep ypana. llenHas peakiust qeeHUs sep.
SnepHslil peakTop.

56. 14. | TepmosinepHsie peakiuu. [Ipumenenue saepHoi
SHEPIHUHU.

o7, 15. | buosiornyeckoe JeiHCTBUE PaAHOaKTUBHBIX M3JIYUEHUH.

DJIeMeHTapHbIe YacTHIbl 2 4

58. 1. | DnemeHnTtapHble yacTulbl. OyHIaMEHTABHbIE
B3anMoJieiicTBUsA. OTKpbITHE MO3UTPOHA.
AHTHYACTHUIIBL.

59. 2. | KontpoabHas padora Ne 4 no teme «KBanroBas
(pusukar».

Ctpoenne Bcenennoii 64

60. 1. | CoBpeMeHHbBIE MPEACTaBICHUS O IPOUCXOKICHUH U
sBomouy CojHIIA ¥ 3Be3/1. Buaumelie TBHKEHUS
HeOecHbIX Tell. 3akoHbl Keruepa. Cuctema 3emuis-
JlyHa.

61. 2. | dusnyeckas Mpupoja MIaHET U MaJIbIX
Ten COJTHEYHOU CHCTEMBL.

62. 3. | ComHite.

63. 4. | Knaccudwukanus 3Be37]. 3B€3bI U UCTOYHUKHU UX

sHepru. OCHOBHBIE XapaKTEPUCTUKN
3BE31. DBOJIIOLNS 3BE3/: POXKJICHUE, )KU3HD U CMEPTh




3BE3 .

64. 5. | Mueunsi [Tyt — Hama [Nanaktuka. [anakTuxm.
65. 6. | [IpencraBieHne 0 CTPOCHUHU U 3BOJIOIMHU BeeneHHol
IloBTOpenue 34
66. 1. | O6o0maroimee nopropenue 3a kype 11 kiacca
67-68 2-3 | Enunas dusnueckas kapTuHa Mupa
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