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INVTIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA YYEBHOI'O IPE/IMETA

OcBoenue yueOHoro mnpenmera «®Ddusuka» Ha ypOBHE CpeAHETO OOIIETO
oOpa3oBanusi (0a30BbIi YpPOBEHb) JOJDKHO OOECHEUUTh JIOCTH)KEHHE CIIEIYIOIINX
JUYHOCTHBIX, METANIPEMETHBIX U MPEIMETHBIX 00pPa30BATENbHBIX PE3YJIHTATOB.

JIMUHOCTHBIE PE3YJIbTATHI

JlnuHocTHBIE pe3ysibTaThl OCBOCHHUS Yy4deOHOro mnpeamera «Du3nka» IOKHBI
oTpakaTb ~ T'OTOBHOCTb U CIIOCOOHOCTh  OOYYaIOIIUXCS  PYKOBOJCTBOBATHCS
chOpMHUPOBAHHOW BHYTPEHHEW TO3WIMEH JIMYHOCTH, CHUCTEMOW IICHHOCTHBIX
OpHUEHTAINH, TIO3UTUBHBIX BHYTPEHHUX YOEKIEHUHN, COOTBETCTBYIOIINX TPATUITIOHHBIM
HEHHOCTSAM POCCHUHCKOrOo OOIIECTBA, paCIIMpEHUE >KU3HEHHOrO OIbITa M OMbITa
JEATEIBHOCTH B IPOLECCE pEealu3allii OCHOBHBIX HAIIPaBICHUW BOCIUTATEIBHOU
JEATEIbHOCTH, B TOM YHUCJIE B YACTH:

1) rpaxIaHCKOro BOCIIUTAHUSA:

Cc(OPMHUPOBAHHOCTh TPAKAAHCKON TMO3UIMU O0YyYaromerocs Kak aKTUBHOTO U
OTBETCTBEHHOI'0 YJIEHA POCCUIMCKOTO 00IECTBA;

MIPUHSTHE TpaJULIHOHHBIX 00111e4eT0BEYECKHUX T'YMaHHCTUYECKUX u
JEMOKPAaTUYECKUX LIECHHOCTEN;

TOTOBHOCTb BECTU COBMECTHYIO JI€ATEIIBHOCTh B HHTEPECAX TPa)KTaHCKOIO
oO1iecTBa, y4acTBOBAaTh B CAMOYIIPABJICHUU B 00Pa30BaTEIbHON OpraHU3aInig;

yYMEHHUE B3aMMOJEHCTBOBATh C COLMAIIBHBIMA UHCTUTYTAMHU B COOTBETCTBHUU C UX
GyHKIUSMU U Ha3HAYCHUEM;

TOTOBHOCTH K TYMAHUTAPHOU U BOJOHTEPCKOM JEATEIBHOCTH;

2) NaTPUOTHYECKOr0 BOCIIUTAHUS:

c(hOpMUPOBAaHHOCTb POCCUNMCKON IPpaXKAaHCKOM UIEHTUYHOCTH, TATPUOTU3MA;

LEHHOCTHOE OTHOIIEHWE K TOCYJAapCTBEHHBIM CHUMBOJIAM, JOCTHXKEHUSIM
pOCCHIICKMX YYEHBIX B 001acTU (PU3HKU U TEXHUKH;

3) 1IyXOBHO-HPABCTBEHHOI0 BOCITUTAHUSA:

c(OPMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO MTOBEICHUS;

CIIOCOOHOCTh OIICHMBATh CHUTYallUl0 M TMPUHHMATh OCO3HAHHBIE pEIICHHUS,
OPUEHTHUPYSACh HA MOPAIBHO-HPABCTBEHHBIE HOPMBbI M LEHHOCTH, B TOM YHUCJIE B
JEATEIbHOCTU YYEHOTO;

OCO3HaHHE JJMYHOTO BKJIaJIa B TOCTPOCHHE YCTOMYUBOTO OYyIIEro;

4) 3cTeTHYECKOro BOCIIMTAHUA:

ACTETUYECKOE OTHOLIEHHWE K MHUPY, BKIIOYAs 3CTETUKY HAay4HOrO TBOPYECTBA,
npucymero Gu3nIecKoi HayKe;

5) Tpy10BOr0 BOCIIUTAHUA:

MHTEPEC K pa3iMyHbIM cdepam MpodeccCHOHaTbHOM AESITeIbHOCTH, B TOM YUCIIE
CBSI3aHHBIM C ()M3WKON M TEXHWKOH, YMEHHE COBEpIIaTh OCO3HAHHBINA BBHIOOP Oymyien
npodeccur U peanu30BbIBaTh COOCTBEHHBIE JKU3HEHHbBIE TIJIaHbL;



TOTOBHOCTh M CIOCOOHOCTh K OOpa3oBaHUIO W CaMOOOpa30BaHUIO B 00JIACTH
¢u3MKN Ha IPOTSHKEHUH BCEH )KU3HM,

6) 3K010rH4eCcKOro BOCIIMTAHMS

C(OPMHUPOBAHHOCTh  JKOJOTHYECKOM  KyJIbTYpHl, OCO3HaHHE TJI00AJIBHOTO
XapakTepa 3KOJIOTHYECKUX MPodIIieM;

TUIAHUPOBAHUE M OCYILECTBIEHUE NEWCTBUIA B OKpYXKalolled cpelle Ha OCHOBE
3HaHUS LEeJIel YCTOWYNBOrO Pa3BUTHS YEJIOBEUYECTBA;

paclMpeHue OmbiTa JEeATeIbHOCTH KOJIOTMYECKON HAIpaBICHHOCTH HAa OCHOBE
UMEIOILIUXCS 3HAaHUM 1o (pusmke;

7) HEHHOCTH HAYYHOT'0 TIO3HAHMA:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHs PU3HMYECKOIN HAYKH;

OCO3HAaHHE LIEHHOCTH HAy4YHOH JAESTEbHOCTH, TOTOBHOCTh B MPOLIECCE U3YUECHHUS
GuU3MKM  OCYIIECTBISATH  NPOEKTHYHD U MCCIEJOBATENbCKYIO  JCSTENbHOCTh
WMHAUBUAYAJIbHO U B IPYyIIIIE.

METAIIPEJMETHBIE PE3YJIbTATbBI

ITo3HaBaTe/IbHBbIE YHUBEPCAJIbHBbIE YUeOHbIe 1eCTBUSA

ba3oBble Jloruueckue qeMcTBUA:

— CaMOCTOSTEJIbHO dhopmynupoBaTh u aAKTyaJIN3UPOBATh npobiuemy,
paccmaTpuBaTh €€ BCECTOPOHHE;

— ompeAeNsaTh LEIu JESITEIbHOCTH, 3aJaBaTh IMApaMETPhl W KPUTEPUH HX
JIOCTHKCHUS,

— BBISBIISATHh 3aKOHOMEPHOCTU U MPOTUBOPEUYHS B paCCMATPUBAEMBIX (YM3UUECKUX
SIBJICHUSX;

— pa3pabarbiBaTh IJIAaH pEUICHUs MpoOJeMbl C y4€TOM aHajlu3a HMEIOIINUXCS
MAaTEpHAIBHBIX U HEMATEPUAIBHBIX PECYPCOB;

— BHOCHUTb KOPPEKTHUBBI B JAESATEIBHOCTh, OLICHUBATh COOTBETCTBUE PE3YJIHTATOB
L[EJIIM, OLICHUBATh PUCKHU MOCJIEACTBUIN AEATEIBHOCTH;

— KOOPJMHUPOBATH U BBINOIHATH Pa0OTY B YCIOBUSIX PEealibHOTO, BUPTYAJIbLHOTO U
KOMOWHHUPOBAHHOTO B3aMMOJICHCTBUS;

— pa3BUBaTh KPEATUBHOE MBIIJICHUE TIPU PEILICHUH KU3HEHHBIX IPOOJIeM.

ba3oBble uccienoBarejibCKue 1€MCTBUS:

— BJIAJIETh HAYYHOM TEPMHUHOJOTHEH, KIIOUEBBIMU TMOHSATUSIMU M METOJAMU
¢u3nvecKoi HAyKH;

— BJIaJICTh HaBBIKAMH y4e€OHO-UCCIIEI0BATEILCKON U MPOCKTHOMN ACATEILHOCTH B
obnacT (PM3HKHU, CITIOCOOHOCTHIO U TOTOBHOCTHIO K CAMOCTOSITEIIBHOMY TTOMCKY METOJIOB
pemieHus 3aa4  (PU3MYECKOTO COJACpP)KaHMs, TPUMEHEHUIO pAa3JIHYHBIX METOOB
MMO3HAHUS,



— BIIAJIETh BUJAMHU JICSITEILHOCTH 10 TOJYYCHHIO HOBOTO 3HAHUS, €ro
UHTEPIIPETAINH, TPEOOPA30BAHUIO M TPUMEHEHHIO B PA3IMYHbBIX yU4€OHBIX CHTYaIUsIX, B
TOM YHCJI€ NMPHU CO3aHUU YUEOHBIX TPOEKTOB B 00JIaCTH (DU3UKHU;

— BBIABIIATH TMPUYMHHO-CJICICTBEHHBIE CBSI3M H aKTyaJU3WpoBaTh 3ajady,
BBIJIBUTATh THUIOTE3y €€ pelleHUs, HaXOAUTh apryMEHTHI AJisi J0Ka3aTelbCTBa CBOMX
YTBEPKIEHUH, 3a1aBaTh apaMeTPhl U KPUTEPHUH PEIICHHUS,

— aHaTU3UPOBATh MOJYUYCHHBIE B XOJI€ PEIICHUS 3aJ]a49H PE3YIbTaThl, KPUTHICCKU
OILICHMBATh UX JOCTOBEPHOCTh, IPOrHO3UPOBATH U3MEHEHHUE B HOBBIX YCIIOBHUSX;

— CTaBUTh © (QOPMYIHPOBATh COOCTBEHHBIE 3aJaud B 00pa30BaATEIbHOMN
NESITENIbHOCTH, B TOM YHCJIE TIPU U3yYEHUU HUBHKY;

— JlaBaTh OIICHKY HOBBIM CUTYaIlUsIM, OTICHUBATh IPUOOPETEHHBIN OIBIT;

— yMeTh NEPEHOCUTh 3HaHMS 1O (u3MKe B MPAKTUYECKYI0 00JIacTh
KU3HEIEATEITPHOCTH;

— yMETh UHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIaCTeH;

— BBIJBUTATh HOBBIE UJIEH, IPEAIaraTb OpUruHaIbHbIC MTOIXO0/IbI U PEIICHHS;

— CTaBHTH MPOOJIEMBI U 33]]a4H, JOMMYCKAIOIINE aTbTEPHATUBHBIC PEIICHUS.

Pabora c nundgopmanmeii:

— BIIAJICTh HABBIKAMH TOMy4YeHUs HHPOpPMAIUU (PU3NUYECKOTO COACPNKAHUS U3
UCTOYHUKOB Pa3HbIX THUIIOB, CaMOCTOATENbHO OCYILECTBISATh TOWCK, AaHAJU3,
CUCTEeMATH3allMI0 W WHTEpPHpeTanuio WHGOpPMAIMH PA3INYHBIX BUIOB U  (GopM
Ipe/ICTaBIICHUS;

— OLEHUBATH JOCTOBEPHOCTh MH(MOPMALIHH;

— HWCIIONB30BaTh  CpelncTBa  HMH(DOPMAIMOHHBIX M KOMMYHHKAITMOHHBIX
TEXHOJIOTUI B pEeUICHUN KOTHUTUBHBIX, KOMMYHUKATUBHBIX U OPTaHU3AI[MOHHBIX 33]1a4 C
coOmoneHneM  TpeOOBaHWUN  APrOHOMHUKH, TEXHUKH  O€30MAaCHOCTH, TUTHEHBI,
pecypcocOepexeHHsl, TMPaBOBbIX U OSTUYECKUX HOPM, HOpPM HHGPOPMALMOHHOM
0€30I1aCHOCTH;

— CO3/1aBaTh TEKCTHI (PU3MUECKOTO COACPKAHUS B PA3IMUHBIX (popmaTax ¢ yaéTom
HazHaueHus: MHPOpMallMd W IIeJIEBOM ayIUTOpUHU, BbIOMpass ONTUMANIBHYIO GOopMy
MPEJICTABIICHUS U BU3YyaIH3aIUH.

KoMmyHUKATHBHBIE YHUBeEpPCAIbHbIEe YUeOHbIEe T1eiiCTBHUS:

— OCYILIECTBIATH OOIIEHHE HA YPOKaX (PU3UKU M BO BHEYPOUHOU NI€ATEIbHOCTH;

— pacmo3HaBaTh MPEANOCHUTKA KOH(DIMKTHBIX CUTYAIlui U CMSITYaTh KOH(QIUKTHI,

— pa3BEPHYTO W JIOTUYHO H3JIaraTh CBOK TOYKY 3pPEHHUS C HCIOJIb30BaHUEM
SI3BIKOBBIX CPEJICTB;

— MOHUMAaTh U MCMOJb30BaTh MPEUMYIIECTBA KOMAHIHOM M WHIUBUIYaJbHOM
paboTHI;

— BBIOMpATh TEMATHKy W METOAbl COBMECTHBIX JACUCTBHI C y4€TOM OOIIUX
WHTEPECOB U BOZMOXKHOCTEH KaXKIOTO YIeHA KOJUICKTUBA;

— MPUHUMATh  [EJW  COBMECTHOH  JIeATEeIhHOCTH, OPTaHHU30BBIBATH U

KOOPJIMHUPOBATh JIEUCTBUA IO €€ JIOCTMKEHUIO: COCTaBJIATh IUIAH JICWCTBUH,
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pacipenensTh pojiau ¢ yu€TOM MHEHUIN yYaCTHUKOB, 0OCYKIaTh PE3yJbTaThl COBMECTHOM
paboThI;

— OLICHHMBATh KA4€CTBO CBOEI0O BKJIAJA M KaXJ0r0 Y4aCTHHKA KOMaHJbl B OOLIMIA
pe3yJIbTaT Mo pa3pabOTaHHBIM KPUTEPUSIM;

— IpejJlaraTb HOBBIE IIPOEKTHI, OLEHUBAaTh WUIEUM C IO3ULHAHA HOBU3HBI,
OPUTMHAJIBHOCTH, IPAKTUYECKOW 3HAYUMOCTH;

— OCYULIECTBIIAATh IIO3UTHBHOE CTPATErMYECKOE IIOBEICHME B  Pa3JIMYHBIX
CUTYaLUsX, IPOSIBIATH TBOPUYECTBO M BOOOpakeHUe, ObITh MHUIIMATUBHBIM.

PerynsaTuBHbIC yHUBEpPCAJIbHbIC Y4eOHBbIE 1eiiCTBUSA

Camoopranu3anus:

— CaMOCTOSITETIFHO OCYIIECTBIISITh TO3HABATEIBHYIO NESATENHHOCTh B OOJIACTH
(U3UKM U aCTPOHOMMH, BBISIBJIATH IPOOJIEMBbI, CTABUTh U (POPMYIHPOBATh COOCTBEHHBIE
3a/1auy;

— CaMOCTOSATENIBHO COCTaBJIATh IUIAH PEIICHHS PACYETHBIX M KA4E€CTBEHHBIX
3a/la4, IUIAaH BBIIOJHEHMsI MPAKTHUYECKOM padoThl ¢ Y4ETOM MMEIOLIUXCS PECYpCOB,
COOCTBEHHBIX BO3MOXHOCTEW U MIPEANIOUYTEHU;

— J1aBaThb OLICHKY HOBBIM CUTYyaLlUsIM;

— paclMpATh PaMKH y4eOHOTO IpeIMeTa Ha OCHOBE JIMYHBIX IPEAIOYTEHUH;

— JenaTh OCO3HAHHBIM BBIOOp, AapryMeHTHpPOBAaTh €ro, Opare Ha ceds
OTBETCTBEHHOCTH 3a PELICHMUE;

— OIICHMBAThH MPUOOPETEHHBIN OTIBIT;

— c1oco0cTBOBaTh (POPMUPOBAHUIO U IPOSIBICHUIO 3PYIULMH B 001acTH (PUBHKH,
MOCTOSIHHO MOBBIIIATH CBOW 00pa30BaTEIbHBIN U KYJIbTYPHBINH YPOBEHbD.

CaMOKOHTPOJIb, SMOIIHOHAIbHBII HHTEJJIEKT:

— J1aBaTb OLICHKY HOBBIM CHTyalUsM, BHOCUTb KOPPEKTHBBI B JEITECIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIBTATOB LIEIISIM;

— BJIa/IeTh HABBIKAMU [103HABATEJILHOM pe(IeKCUU KaK OCO3HAHUSI COBEPIIAEMbIX
JIEMCTBUM U MBICIUTEIBHBIX IPOLECCOB, UX PE3YJIbTATOB U OCHOBAHMI;

— HUCHOJb30BaThb HNPUEMBI pedIieKCHU JUIsl OLIEHKH CUTYalluH, BbIOOpa BEpHOIrO
pelIeHus;

— yYMETb OLEHUBAaTh PHUCKM U CBOEBPEMEHHO IIPUHUMATh pEHICHUS 10 HX
CHUKEHUIO;

— NPUHMMATb MOTHBBI M apryMEHTBl JPYIHX IIpU AHAINW3E pE3yJIbTaTOB
JESATENBHOCTH;

— IPUHUMATH ce0sl, MOHMMAasi CBOM HEJIOCTATKU U JIOCTOUHCTBA,

— INIpUHUMAaTh MOTHMBBl M AapryMEHTBl JPYI'MX IIpM aHaJIU3€ pPE3yJbTaTOB
JEATEIIbHOCTH;

— IpU3HABaTh CBOE MPABO U IPABO JAPYrUX Ha OLIMOKH.

— B mponecce TOCTHXKEHUS JIMYHOCTHBIX PE3yJbTATOB OCBOCHUS IPOTPAMMBI 10
(du3uke U1 ypOBHS CpeIHEro o01iero oopa3oBaHus y 00y4yaroIMXCsl COBEPIIEHCTBYETCS

AMOLIMOHAJIbHBIN HHTCIIJICKT, Hpeﬂnonara}omﬂﬁ C(bOpMI/IpOBaHHOCTBI
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— CaMOCO3HaHMs, BKJIIOYAIOIIETO CIIOCOOHOCTh MOHWMAaTh CBOE SMOIIMOHAILHOE
COCTOSIHUE, BUCTh HAMPABICHUS Pa3BUTHUSI COOCTBEHHON 3MOIMOHAIBHON Cdepbl, OBITh
YBEpPEHHBIM B cele;

— CaMOpPETryJMPOBAaHUs, BKIIOYAIOWIETO CAaMOKOHTPOJIb, YMEHHE NPUHUMATh
OTBETCTBEHHOCThH 3a CBOE MOBEJCHUE, CIOCOOHOCTh aJalTUPOBATHCA K 3MOIMOHAIBHBIM
WU3MEHEHHUSM U MIPOSIBIISITH THOKOCTH, OBITh OTKPBITHIM HOBOMY;

— BHYTPEHHEH MOTHMBALMH, BKJIIOYAKOLIEH CTPEMIICHHE K JOCTHMIKECHHUIO LEIH U
yCIleXy, ONTUMHU3M, HWHUIMATUBHOCTh, YMEHHE JCHUCTBOBATH MCXOHSl M3 CBOUX
BO3MOXKHOCTEI;

— DMIIaTHH, BKJIIOYAIONICH CIIOCOOHOCTH IOHMMATHh 3MOIIMOHAJIBHOE COCTOSHUE
JIPYTHX, YYUTHIBATh €T0 MPH OCYIIECTBICHUH OOIICHUS, CIOCOOHOCTh K COYYBCTBHUIO H
CONEPEKUBAHUIO;

— COILIMAJIbHBIX HABBIKOB, BKJIIOUYAIOIINX CIIOCOOHOCTh BBICTPAWBATh OTHOIICHHS C
JIPYTHMH JIFOJIEMH, 3a00TUTHCSI, IPOSIBIISITH HHTEPEC U pa3peniaTh KOHQIHKTHIL.

INPEJIMETHBIE PE3YJIBTATHBI

K koHny oOyuenust ¢ 10 knacce npeIMeTHbIE pe3yibTaTbl HA 0a30BOM YpPOBHE
JIOJDKHBI OTpaykaTh CPOPMUPOBAHHOCTH Y O0YUAIONINXCS YMEHHUM:

JEMOHCTPUPOBATh HA WpPHUMEpPax poOJb U MeCTO (GU3UKH B (HOPMUPOBAHUH
COBPEMEHHOM Hay4YHOM KapTHUHBI MHpPA, B PA3BUTUU COBPEMEHHOM TEXHUKU H
TEXHOJIOTHH, B MPAKTUUYECKOMN AEATEIbHOCTH JOICH;

YUYUTHIBATh  TPAHUIIBl MPUMEHEHHS  U3YYEHHBIX  (PU3UUYECKUX  MOJICIEH:
MaTepuaibHas TOYKa, HWHEpIMaibHas CHUCTeMa OTcY€Ta, aOCONIOTHO TBEPAOE TeEIoO,
WJCAbHBIM a3, MOJENM CTPOCHUS Ta30B, JKUAKOCTEHM M TBEPABIX TEJ, TOYCUHBIN
3IEKTPUUYECKUM 3apsij NpH pelieHnr pu3nyeckux 3aaay;

pacro3HaBaTh (U3MYECKHe sIBJICHUS (MPOILECChl) U OOBICHATH WX Ha OCHOBE
3aKOHOB MEXAHUKH, MOJIEKYJISIPHO-KMHETUYECKOH TEOpUM CTPOCHUSI BELIECTBA W
ANEKTPOJMHAMUKHU: PABHOMEPHOE M PABHOYCKOPEHHOE MPSIMOJIMHEMHOE JBUKEHHUE,
CBOOOJIHOE MAJICHWE TeJ, ABMIKEHHUE MO0 OKPYKHOCTH, WUHEPLHS, B3aUMOJICHCTBUE Tell,
muddy3us, OPOYHOBCKOE NIBIKEHUE, CTPOCHUE JKUIKOCTEH W TBEPIBIX TEJ, U3MEHCHUE
o0béMa Ten TMpu HarpeBaHWu (OXJIAXKIEHWU), TEIJIOBOE paBHOBECHE, HCIapeHue,
KOH/JICHCAIIUsl, [JIABJICHUE, KPUCTAJUIN3AllMs, KUTIEHHE, BIIaXKHOCTh BO3]lyXa, MOBHIIIICHUE
JABJICHUS Ta3a MPU €ro HarpeBaHUM B 3aKPBITOM COCYJE, CBSI3b MEXAY IMapaMeTpaMu
COCTOSIHMS Ta3a B U30MPOILIECCax, IEKTPU3aLUs TEJ, B3aUMOJCUCTBUE 3aPsi/IOB;

OMHCHIBATh MEXAHWYECKOE [BWKEHUE, WCIONB3ysl (U3NYECKUE BEIMYUHBI:
KOOpAWHATa, MyTh, NEPEMEIICHUE, CKOPOCTh, YCKOPEHHE, Macca Teja, CHUJIa, UMITYJIbC
Tena, KWHETHYeCKas »JHEprus, TIOTCHIMalIbHAs OJHEPTUsl, MeXaHW4YecKas padora,
MEXaHHYECKasi MOIHOCTh, TPU OMHCAHUH TPABWILHO TPAKTOBATHh (PU3UYECKUN CMBICI
UCIIONIB3YEMbIX BEJIWYMH, WX OOO3HAYECHWS W EeIUHUIIBI, HaXOAUTh (POPMYIIBI,
CBSI3BIBAOIINE TaHHYIO (PM3UYECKYIO BEJIMUMHY C APYTUMHU BEIMUYNHAMH,



OIMCHIBATh U3YUYEHHBIE TEIJIOBBIE CBOICTBA TEJ U TEIUIOBBIE SIBJICHMS, UCIIOJIb3YS
¢u3nvecKre BENWYMHBI: JaBJICHUE ra3a, TeMIepaTypa, CPeAHssI KHHETHIeCKas dHEprus
Xa0TUYECKOTO  JIBWJKEHHS  MOJIEKYJ, CpEOHEKBaJApaTH4YHas CKOPOCTb  MOJEKYII,
KOJIMYECTBO TEIUIOTHI, BHYTPEHHSA JHEPrus, pabora raza, KOdp(UIMEHT MOJIE3HOTO
NEHCTBUS TEIUIOBOTO JBHUIaTeis; HpU ONMCAHUM IPABUWIBHO TPAKTOBATh (PU3NYECKUUN
CMBICJI MCIIOJIb3YEMBIX BEJIMYUH, MUX OOO3HAUYEHUS U €AMHUII, HAXOAUTH (HOPMYJIBI,
CBSI3BIBAIONINE JAHHYIO (PU3UYECKYIO BETMUUHY C JPYTUMHU BEIUYNHAM;

OIMCHIBATh HM3YYECHHBIC JJIEKTPUYECKUE CBOMCTBA BEIIECTBA M IJIEKTPUYECKHE
ABJICHUSI (MPOLIECChI), HUCHONb3Ysl (U3NYECKHE BEJIMYMHBL: JIIEKTPUUYECKUN 3apsj,
JJIEKTPUYECKOE I10JI€, HANPSHKEHHOCTD II0JIA, MOTEHLMAJ, Pa3HOCTh IOTECHIMANIOB; IIPH
ONKCAaHUM MPABWIBHO TPAaKTOBaTh (PU3MUECKUN CMBICI HCIOIb3YyEMbIX BEJIWYHH, HX
0003HaUEHUSI M E€IWHUIBI, YKA3bIBaTh (POPMYJIbI, CBS3BIBAIOLINE AHHYIO (PHU3UYECKYIO
BEJIMYUHY C JIpyTUMU BEITUYUHAMU;

aHaIM3UpOBaTh (hU3MYECKUEe IPOLECChl M SBJICHUSA, MCIONB3YS (pusnueckue
3aKOHBI U IPUHIMUIIBL: 3aKOH BceMUpHOro tsarorenus, I, II u Il 3akonsr HeroToHa, 3akoH
COXpPaHEHMsI MEXaHWYECKOM OHEpPruu, 3aKOH COXPAaHEHUs HUMIIYJIbCa, IPUHLHAI
CyNEpHO3ULMN CHJI, IPUHLMII pPABHOIpPABHA MHEPLUAIBHBIX CHCTEM OTCYETA,
MOJIEKYJISIDHO-KMHETHYECKYI0 TEOPHUIO CTPOEHHUs BEIECTBA, a30BbIE 3aKOHBI, CBA3b
CpelHell KHHETUYECKOW OHHEpruM TEeIUIOBOTO JBMKEHHS MOJEKYJd C aOCOJIOTHOU
TEMIIEPAaTypPOU, INEPBBIM 3aKOH TEPMOAMHAMHUKH, 3aKOH COXPAHEHUS JIIEKTPUYECKOIO
3apsana, 3akoH KylioHa, IpU 3TOM pa3iauyarh CIOBECHYH (DOPMYJIMPOBKY 3aKOHA, €ro
MaTeMaTU4YeCKOe BbIpaXKEHHUE U YCIIOBUS (TPpaHHULIbl, 001acTH) IPUMEHUMOCTH;

OOBSICHITH OCHOBHBIC TPUHIIUITBI JIEHCTBHS MAllWH, MPUOOPOB M TEXHUYECKUX
YCTPOWCTB; pa3iuyaTh YyCIOBHUA HUX O€30MaCHOr0 HCIOJIb30BaHMUS B IOBCEIHEBHOU
KU3HU;

BBITIOJTHATD 3KCIIEPUMEHTHI TI0 UCCIEIOBAHUIO (PU3NUYECKUX SIBICHUH U MPOIECCOB
C UCHOJb30BAHMEM IIPSMBIX M KOCBEHHBIX HM3MEpPEHUH, mpu 3TOM (opmynupoBarthb
npobnemy/3ajady M THIOTE3y Yy4yeOHOIro 3KCIIEpUMEHTa, coOMpaThb YCTAaHOBKY U3
IPeUI0KEHHOTO 000PYI0BaHNUS, IPOBOJUTH OIBIT M (POPMYITHPOBATH BEIBOIBI;

OCYILECTBIISITH NPSIMbIE U KOCBEHHBIE U3MEPEHUs (PU3NUECKUX BEIMUYUH, IIPU ITOM
BBIOMPATh ONTHMAIBHBIA CIIOCO0 HM3MEPEHUS W HCIOJIb30BaTh HW3BECTHBIE METOJBI
OLICHKH ITOIPEIIHOCTEH H3MEPEHUM;

HCCJIEZIOBATh 3aBUCUMOCTH MEXAY (PU3MUECKUMHU BETMUYNHAMU C UCIIOJIb30BaHUEM
NPSMBIX M3MEPEHU, P 3TOM KOHCTPYMPOBATH YCTAHOBKY, (DMKCHPOBATH PE3YJIbTATHI
HOJYyYEHHON 3aBUCUMOCTH (DM3NYECKUX BEIUYMH B BUAE TaOIUL U IpadHUKOB, JI€1aTh
BBIBOJIBI 110 PE3YJIbTaTaM UCCIIEI0BAHUS;

coOmoaTh mMpaBwia O€30MacHOTO Tpyda NpH TPOBEACHUU WCCICIOBAHUNA B
pamMkKax y4eOHOTro  OSKCIEpUMEHTa, Yy4eOHO-MCCIEOBAaTENbCKOM U NPOEKTHOM
NESITENPHOCTH C HWCHOJB30BAHMEM HW3MEPHUTEIbHBIX YCTPOWCTB M J1aOOPaTOPHOTO
000pyI0BaHuUS;

pemaTh pacuéTHbIE 3aa4dl C SIBHO 3aJaHHON (hU3MUECKOM MOJENbl0, UCIOJb3Ys
¢u3nveckne 3aKOHBI W TPUHIMIIBI, HA OCHOBE aHaln3a YCJIOBHSA 3aJadd BBIOMPATH
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($U3NIECKyI0 MOZEIb, BELACTATh (PU3NIECKUE BEIHYUHBI U (POPMYITBI, HEOOXOIUMBIE IS
e€ pelleHus, MPOBOAUTh PAcU€Thl M OLIEHUBATh PEAJBHOCTb IOJYYEHHOT'O 3HAUEHUS
(u3n4EeCcKON BEINYHUHBI;

pelaTh KauyeCTBEHHbIE 3aJaud: BBICTPAWBATh JIOTMYECKHM HENPOTHUBOPEUUBYIO
LENOYKY pacCyXIEHUIl C ONOpod Ha HW3YYEHHbIE 3aKOHbI, 3aKOHOMEPHOCTU U
(u3nyeckue sBICHMS;

WCTIOJBb30BaTh MPH PEIICHUH Y4eOHBIX 3a7ad COBPEMEHHbIE WH(OPMAIMOHHBIE
TEXHOJIOTUU JJIsl TIOMCKA, CTPYKTYPUPOBAaHHs, HWHTEPIPETAUMU M IPEACTABICHUS
y4eOHOHN U Hay4yHO-NOMYJIIpHOH MH(OpMaLnH, NOJYyYEHHON U3 pa3IUuHbIX HCTOYHHUKOB,
KPUTHYECKU aHATTM3UPOBATH MOITYIaeMyl0 HH(POPMAIIHIO;

IPUBOAUTH NPUMEPHl BKJIA/Ja POCCUHCKUX M 3apyOEeKHBIX YYEHBIX-(U3UKOB B
pa3BUTHE HAyKH, OOBSCHEHHE MPOLECCOB OKPYKAIOLIErO0 MHUpA, B Pa3BUTHE TEXHUKHU U
TEXHOJIOTHIi;

UCIOJIb30BaTh TEOPETUUYECKHE 3HAHUS MO (DU3MKE B MOBCEAHEBHOM MKU3HU IS
oOecrieueHust 0€30HMaCHOCTH TMPH OOpalieHnd C NpudooOpaMH W TEXHUYECKUMHU
YCTPOWCTBAMH, JJIsi COXPAHEHUS 3]I0pPOBbSI U COOJIONEHUS HOPM HKOJIOTMYECKOIO
NIOBEJICHUS B OKPY>KAIOLIECH Cpeae;

paboTaTh B IrpyMIie ¢ BHIOIHEHUEM PA3INYHBIX COIMAIBHBIX POJICH, TNTAHUPOBATH
paboTy Trpynmbl, palUOHAJIbHO pacHpeleNsiaTh O0S3aHHOCTH U IUIAHUPOBATh
NESTENBHOCTh B HECTAHJAPTHBIX CUTYaLUsX, aJ€KBATHO OLIEHMBATH BKJIAJ Ka)XJOIro U3
YYaCTHUKOB I'PYIIIbI B pELIEHUE paCCMaTPUBAEMO TPOOIEMBI.

K koHny oOyuenust ¢ 11 knacce npeIMeTHbIE pe3yibTaTbl HA 0a30BOM YpPOBHE
JOJKHBI OTpaxaTh CHOPMUPOBAHHOCTD Y O0YUAIOIIUXCSI YMEHUM:

J€MOHCTPUPOBATh HA MpPHUMEpPax poOJb U MeCTO (UMK B (HOPMUPOBAHUU
COBPEMEHHOM HAay4HOM KapTUHBI MHUpAa, B Pa3BUTUU COBPEMEHHOW TEXHHUKU U
TEXHOJIOTUH, B TNPAKTUYECKOW JEATEIBHOCTU JIOJEH, IEeIOCTHOCTh W  E€IUHCTBO
buznueckoi KapTUHBI MUPA;

YUUTBHIBATh TPAHUIIBl IPUMEHEHHS M3YUYEHHBIX (PU3MUECKUX MOJENEH: TOUEUHBII
AIIEKTPUYECKUN 3apsijl, JIyd CBETa, TOUCYHBIA HUCTOYHHUK CBETA, siA€pHAas MOJENIb aTOMa,
HYKJIOHHAsl MOJI€JIb @aTOMHOI'O si/Ipa IPHU pelleHnn (PU3NYECKHX 3a]1a4;

pacnio3HaBaTh (U3NYECKHE SIBIICHUS (TIPOIECCHI) M OOBSICHATH MX HA OCHOBE
3aKOHOB DJJIEKTPOJMHAMHUKM W KBAaHTOBOM (U3MKHU: 3JIEKTpUUEcKas MPOBOJUMOCTbD,
TEIUIOBOE, CBETOBOE, XHWMHUYECKOE, MAarHUTHOE JEHCTBUS TOKAa, B3aUMOJEHCTBUE
MarHuTOB, AJEKTPOMAarHUTHas MHAYKIMS, AEMCTBME MAarHUTHOTO IOJISI HA TPOBOJAHMK C
TOKOM W JIBIKYIIMICS 3apsifl, JEKTPOMarHUTHbIE KOJIeOaH!s U BOJIHBI, IPSIMOJIUHEIHOE
pacmpocTpaHEeHHE CBETa, OTpPAKEHHE, MpeloMiieHHe, UHTephepeHuus, audpakimus u
noJisipu3aliis CBeTa, AWCHepcHus cBera, (oroanexkrpudeckuii 3Pdext (potorddekr),
CBETOBOE JIaBJICHWE, BO3HUKHOBEHHME JIMHEWYATOro CIEKTpa aroMa BOJOpOJa,
€CTECTBEHHAs! 1 UICKYCCTBEHHAs paIluOAKTUBHOCTb;

OMKCHIBATh HW3YYEHHBbIE CBOMCTBAa BEIIECTBA (DIEKTPUUYECKUE, MAaTrHUTHBIE,
ONTUYECKUE, AIEKTPUUYECKYI0 MPOBOJUMOCTb PA3IUYHBIX CpE) U AJIEKTPOMArHUTHbIE
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SIBJIEHUS (IIPOLIECCHI), MUCIIONIB3Ysl (PU3NYECKUE BEJIMYMHBL: AJIEKTPUUECKHM 3apsi, cuiia
TOKa, DJIEKTPUYECKOE HAIIPSHKEHHE, DIJIEKTPUYECKOE  CONPOTHUBIICHUE, Pa3HOCTH
HOTEHIMAJIOB, 3JEKTPOABIDKYILAs cuja, padoTa TOKA, MHIAYKIMS MarHUTHOIO I10JIsA, CUJIa
Awmrnepa, cuna JlopeHua, WHAYKTUBHOCTb KATYIIKH, SHEPrus 3JIEKTPUUYECKOTO U
MarHuTHOTO TOJIeH, TIEPUOJl U YacTOTa KojeOaHui B KOieOaTeNIbHOM KOHTYpE, 3apsia U
CWjla TOKa B IpolLecce IapMOHMYECKUX SJIEKTPOMArHUTHBIX KojeOaHuH, (oKycHoe
pacCTOsIHME M OINTHYECKas CHJIa JIMH3bL, IIPU OIMCAaHWM IPABUJIBHO TPAaKTOBATH
(U3NYEeCKUl CMBICI MCIOJIb3YEMbIX BEJIMYMH, UX OOO3HAUEHUS U €IUHMIIbI, YKa3bIBATh
(opMyJIbl, CBSA3bIBAIOIINE JAHHYIO (U3NYECKYIO BEIMUNHY C APYTUMU BEJIUYMHAMU;

OIMCHIBATh U3yYCHHBIE KBAHTOBBIC SIBICHHUS U MPOLECCHI, UCIIONB3Ys (pU3MUecKue
BEJIMYMHBI: CKOPOCTh IEKTPOMAarHUTHBIX BOJIH, JJIMHA BOJHBI U YaCTOTA CBETA, YHEPTUs
¥ UMITYJIbC (POTOHA, IEPHUOJ MOIYPACIaaa, SHEPTHsI CBSA3U aTOMHBIX SJEp, IPU ONHCAHUN
NPaBUIBHO TPAKTOBATH (PU3MUECKUN CMBICT MCIOIB3YEMbIX BEIIMYMH, HX 0003HAUYCHUS U
€MHUIBI, YKa3blBaTh (DOPMYJIbI, CBSI3bIBAIOIIME JAHHYIO (U3NYECKYIO BEIUUYUHY C
JPYTMMH BEJIMYMHAMU, BBIUUCIIATH 3HAYEHUE (PU3NYECKON BEIHUUHBI;

aHaIM3UpOoBaTh (hU3MYECKUEe IPOLECChl M SBJICHUSA, MCIONB3Ys (pusnueckue
3aKOHBl M MNPUHIMIBL 3aKOH OMa, 3aKOHBI IOCJIEJOBATEIBHOTO M IapaJlIeIbHOIO
COCAMHEHUS TPOBOJAHUKOB, 3aKOH Jkoynsa—JIeHna, 3aKOH 2JIEKTPOMarHuTHON MHIAYKLINH,
3aKOH IPSIMOJIMHEMHOIO DPACIPOCTPAHEHHUs CBETA, 3aKOHBI OTPAXKCHHUS CBETAa, 3aKOHBI
NpeJOMJICHHS CBETa, ypaBHEHHME ODWHIITeHHA 11 (oTodddekrra, 3aKOH COXpPaHECHUS
JHEPIUM, 3aKOH COXPAHEHHUS HMMIYJIbCA, 3aKOH COXPAaHEHMs DJIEKTPUYECKOro 3apsina,
3aKOH COXPAaHEHHs MacCOBOI0 YMCIIA, OCTYJIaThl bopa, 3aK0H paJnoaKTUBHOIO pacnaja,
Opd 3TOM pa3inyaTh CIOBECHYIO (OPMYJIHPOBKY 3aKOHA, €ro MaTeMaTU4YeCcKOe
BBIPAXKEHUE U YCIIOBUS (TPaHHULIbl, 001aCTH) IPUMEHUMOCTH;

OINIPEEIIATh HANPABICHUE BEKTOpAa MHAYKIUU MAarHUTHOIO IIOJS IPOBOJHHUKA C
TOKOM, CUJIbl AMIiepa U cuiibl JIopeHua;

CTPOUTH U OINMUCHIBaTh M300pa)K€HHE, CO3/1aBAEMOE IJIOCKMM 3€pKajloM, TOHKON
JIMH30M;

BBITIOJTHATD 3KCIIEPUMEHTHI TI0 UCCIIEIOBAHUIO (PU3NUYECKUX SIBIICHUH U MPOIECCOB
C UCHOJb30BAHMEM IMPSAMBIX M KOCBEHHBIX M3MEpEeHHil: mpu 3ToM (opmynupoBath
npobnemy/3amady W THIOTe3y Y4eOHOTrO SKCIIEPHUMEHTa, COoOMpaTh YCTAaHOBKY U3
IPEUI0KEHHOTO 000PYI0BaHNUS, IPOBOJUTH OIBIT M (POPMYITHPOBATH BHIBOIBI;

OCYILECTBIISITH NPSIMbIE U KOCBEHHBIE U3MEPEHMs (PU3NUECKUX BEIMUYUH, IIPU ITOM
BBIOMPATh ONTHMAIBHBIA CIIOCO0 HM3MEPEHUSI W HCIOJIb30BaTh HW3BECTHBIE METOJBI
OLICHKH TIOTPEIIHOCTEN U3MEPEHN;

UCCIIEZIOBATh 3aBUCUMOCTH (DU3MUECKUX BEIMYUH C MHCIIOJIb30BAHUEM MPSIMBIX
U3MEPEHU: TPH 3TOM KOHCTPYMPOBAaTh YCTAaHOBKY, (PUKCHpOBAaTh pe3yabTaThl
HOJYYEHHOM 3aBUCUMOCTH (PM3NYECKUX BEIUYMH B BUAE TaOIUL U IpadHUKOB, JI€1aTh
BBIBOJIBI 110 PE3YJIbTATaM UCCIEAOBAHU;

coOmonaTh MpaBwia O€30MacHOTO Tpyda MpH TPOBEACHUU HWCCICIOBAHUNA B
pamMkKax y4eOHOro  JSKCIEpUMEHTa, Yy4eOHO-MCCIEIOBAaTENbCKOM U NPOEKTHOM



NEeSITENTPHOCTH C HWCHOJB30BAHMEM HW3MEPHUTEIBHBIX YCTPOWCTB M J1aOOPaTOPHOTO
000py10BaHuUS;

pemath pacué€THble 3a/laydl C SIBHO 3aJaHHOW (U3MUYECKOW MOJIEJbI0, HCIOIb3Ys
¢u3nveckne 3aKOHBI W TPUHIMIIBI, HA OCHOBE aHaln3a YCJIOBHSA 3aJadd BBIOMPATH
(bU3HYECKYIO0 MOJIENb, BBIICIATh (PU3NIECKUE BEIIMYUHBI U (DOPMYITbI, HEOOXOAMUMBIC IS
€€ peuieHus, MPOBOAUTh PAcUYEThl M OLIEHUBATH PEAIBHOCTh IOJYYEHHOTO 3HAYEHUS
(bu3nUecKol BEITMYNHEI;

pemaTh KauyeCTBEHHbIE 3aJauyM: BBICTPAUBATh JIOTUYECKH HENPOTHUBOPEUYUBYIO
LENOYKY PAaCCYKJIECHHl C ONOpOM Ha M3YYEHHBbIE 3aKOHbI, 3aKOHOMEPHOCTH U
busnueckue sBICHUS;

WCIIOJIb30BaTh TMPHU PEIICHUU Y4eOHBIX 3aja4 COBpPEMEHHbIe HWH(OPMAIMOHHbIE
TEXHOJOTUU JJIsl TOWUCKA, CTPYKTYPUPOBAaHUS, HWHTEPIPETAMUM M IPEACTaBICHUS
y4eOHOH U HAayYHO-MOMYJIIPHON MH(OPMAaLUH, TOTYYEHHON U3 Pa3UYHBIX UCTOYHHUKOB,
KPUTHUYECKH aHAJIM3UPOBATH MOJTydyaeMylo HH(OpMaIIHIO;

OOBSICHATH TIPUHIIUIIBI JEHCTBUS MAIIUH, MPUOOPOB U TEXHUYECKUX YCTPOWCTB,
pasnuyaTh yCIOBUS UX O€30MMACHOTO UCIIOJIb30BaHMs B TIOBCEIHEBHOM KU3HU;

MPUBOJUTH MPUMEPHl BKJIaJa POCCUUCKUX U 3apyOeKHBIX YUEHBIX-(PU3MKOB B
pa3BUTHE HayKH, B OOBSICHEHHE MPOLECCOB OKPYKAIOMIETO MUPA, B Pa3BUTHE TEXHUKU H
TEXHOJIOTUH;

UCTIOJb30BaTh TEOPETUUYECKUE 3HAHUS MO (DU3MKE B TOBCEAHEBHOW KU3HU IS
oOecrieueHust 0€30HMAaCHOCTH TMpPH OOpalieHnd C NpudooOpaMH W TEXHUYECKUMHU
yCTpOMCTBaMU, Jii COXPAaHEHHsI 3JI0pOBbS M COOJIOJEHUS HOPM 3KOJIOTMYECKOTO
MOBEJICHUS B OKPYKAIOIEH CPEAE;

paboTaTh B IpyNIe C BHIMOIHEHUEM PA3IMYHBIX COIIMANIBHBIX POJIeH, TUIAHUPOBATh
paboTy TpymIbl, paUOHAIBHO  pacHpelessTh OO0S3aHHOCTH M IUIAHUPOBATH
NESTENBHOCTh B HECTAHJAPTHBIX CUTYaLUsX, aJJ€KBATHO OLIEHMBATH BKJIAJ Ka)XJOro U3
YYaCTHUKOB I'PYIIIBI B peIEHUE paccCMaTPUBAEMOM MPOOIEMBI.

COJAEPKXAHUE YYEBHOI'O IPEJIMETA

10 KJIACC

Paznen 1. ®u3uka 1 MeTOAbI HAYYHOI'0 IO3HAHUA

®usuka — Hayka o npupojae. Hayunsle METOABI MMO3HAHUS OKPYKAIOLIETO MUpA.
Ponb skcieprMeHTa 1 TEOPUH B TPOIECCE TIOZHAHUS TPUPOJIBI. DKCIIEPUMEHT B (PU3UKE.

MopenupoBanue GU3UYECKUX SBJICHHM UM TIporieccoB. HaydHbIe THUIIOTE3HI.
dusnyeckne 3aKOHBI W TEOpUU. [ paHUIBI MPUMEHUMOCTH (HU3MYECKHX 3aKOHOB.
[IpuHIIMTT COOTBETCTBUS.

Ponw u MmecTo ¢usnku B GopMUpOBaHWN COBPEMEHHOW HAYYHOU KapTUHBI MUpPA, B
MPAKTUYECKOU NEATETBHOCTH JIFOJCH.

Jlemoncmpayuu

AHanoroBsie ¥ MU(GPOBBIC U3MEPUTETHHBIC TPUOOPHI, KOMIIBLIOTEPHBIC TATUUKH.
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Pa3zpnen 2. Mexanuka

Tema 1. Kunemamuka

Mexannyeckoe JBuKeHHE. OTHOCHUTENBHOCTh MEXAHWYECKOTO  JIBUIKEHUSI.
Cucrema orcuéra. Tpaekropusl.

[lepememienue, CcKOpoCcTh (CpeaHsii CKOPOCTb, MIHOBEHHAsi CKOpPOCTh) U
YCKOpPEHUE MaTepUaIbHOM TOUKHU, UX MPOEKIMU Ha OCU CUCTEMBI KoopAuHaT. CloxeHue
NIEPEMELIEHUH U CI0KEHUE CKOPOCTEM.

PaBHOMepHOE ¥ PAaBHOYCKOpPEHHOE MpsIMONMHEWHOe JBmwkeHue. ['paduxu
3aBHCUMOCTH KOOPJIMHAT, CKOPOCTH, YCKOPEHMS, IyTH U MEPEMEUIEHUS] MaTEPUATIbBHOU
TOYKU OT BPEMEHMU.

CBoOogHoe majgeHue. YCKOpeHUue CBOOOIHOIO MaIeHHUS.

KpuBonnuelinoe nBrkeHne. IBHKEHHE MaTEpUaIbHOM TOYKH IO OKPYKHOCTH C
IIOCTOSIHHOM 1O MOAYJIIO CKOPOCTBIO. YTJIOBasi CKOPOCTh, JIMHEWHAs! cKopocTh. [lepuoa u
yacTtoTta oOpaiieHus. LleHTpocTpeMuTebHOE yCKOPEHUE.

TexHuueckne ycTpoONCTBA U MPAKTUYECKOE MPUMEHEHHE: CIIMIOMETp, JIBH)KEHUE
CHapsJ0B, LIENIHbIE U pEeMEHHBIE NTepeayu.

Llemoncmpayuu

Mopenb cucteMbl OTCYETA, WIUIKOCTpALUs KHUHEMATUYECKUX XapaKTEPUCTHUK
JIBI>KEHUS.

[TpeoOpa3oBaHme NBMKEHHIA C UCTIOJIH30BAHUEM MPOCTHIX MEXAHU3MOB.

[TaneHnue Ten B BO3AyXE U B pa3peKEHHOM IIPOCTPAHCTBE.

HaGmronenne nBWKEHUST Tena, OpPOIIEHHOTO TIOJ YIJIOM K TOPH30HTY U
TOPU30HTAJIBHO.

N3mepenue yckopeHus: CBOOOTHOTO MaICHUS.

Hanpanenne ckopocTy npu IBUKEHHH IO OKPY>KHOCTH.

Yyuenuueckuii sxcnepumenm, 1abopamopmsie pabomoi

N3yuyeHne HEpaBHOMEPHOIO JBW)XXEHUS C LEJIbI0 ONPEACNICHUs] MIHOBEHHOU
CKOPOCTH.

HccnenoBaHne COOTHOLIGHHUSI MEXAY NyTSAMH, NIPOWICHHBIMH TEJIOM 3a
MIOCJIEIOBATEIIbHBIE PABHBIE IPOMEKYTKH BPEMEHU MPHU PABHOYCKOPEHHOM JBHXKEHUHU C
Ha4daJIbHOW CKOPOCTBIO, PABHOU HYJIIO.

N3yueHne NBWKEHUS LIapHUKa B BI3KOM JKUJIKOCTH.

N3ydenue nBmwKeHus Teia, OPOIIEHHOTO0 TOPU30HTAIBHO.

Tema 2. lunamuxa

[Ipunumnn otHocurensHOCTH ['anunes. Ilepsbiii 3akoH Herorona. MHepimanbHbie
CHUCTEMBI OTCYETA.

Macca tena. Cuna. [lpunnun cynepno3unuu cwi. Bropoit 3akoH HeroToHa 11t
MaTepHaIbHOM TOUYKH. Tpetnit 3aKkoH HproTOHA 111 MaTepraibHbIX TOYEK.

3akoH BcemupHOro tsrorenus. Cuna tsikectu. [lepBast kocMudeckasi CKOPOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec Tena.
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Tpenune. Bunbl Tpenust (mokosi, ckojbxeHus, kadeHus). Cuna Tpenusi. Cyxoe
Tpenue. Cuiia TpeHUs! CKOJMBKEHUs U cuia TpeHus nmokos. Koapounuent tpenns. Cuma
CONPOTUBJICHHUS IIPU IBM>KEHUHM Te€Jla B )KUJIKOCTH WIH rase.

[TocTynaTrenbHOE U BpallaTeIbHOE IBUKEHUE a0COIOTHO TBEPAOrO TENA.

MOMEHT Cuibl OTHOCHUTEIIBHO OCH BpameHus. [lnedo cunsl. YcinoBus paBHOBECHUS
TBEPIOTO TENA.

Texnudeckne yCTpOWCTBA M NPAKTUYECKOE IPUMEHEHME: IOJAIIUITHHKM,
JBUKEHUE UCKYCCTBEHHBIX CIIyTHUKOB.

Jlemoncmpayuu

SIBiieHue nHEpLMHU.

CpaBHeHue Macc B3aMMOJCHCTBYIOLIUX TE.

Bropoii 3akon HeroTona.

N3mepenue cui.

Cnoxenue cui.

3aBUCUMOCTb CUJIbI YIPYTOCTH OT Je(OPMALIUH.

Hesecomocts. Bec Tena npu yCKOpEHHOM NOABEME U MA/ICHUN.

CpaBHEHUE CHJI TPEHUS TIOKOS, KAYE€HUS U CKOJIbKCHHUS.

VYcmoBus paBHOBECHs TBEPIOTO Tella. Buibl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamopHwvle pabomul

Wzydenune nmwxeHust Opycka Mo HaKJIOHHOM MIOCKOCTH.

HccnenoBanne 3aBUCUMOCTH CHJI YIPYTOCTH, BO3HUKAIOIIUX B IIPY)KHHE U
PE3UHOBOM 00pa3slie, OT uX JePopMalHH.

HccenenoBanue ycnoBui paBHOBECHS TBEPAOIO TEJIA, UMEIOIIETO OCh BPAILICHMUS.

Tema 3. 3akonwvl coxpanenus 6 MexanHuke

Hmnynbsc MaTepuanbHON TOUKM (Te€ja), CUCTEMBl MaTepHalIbHBIX ToYeK. Mmmynbe
CWIBl M H3MEHEHHE HMITyJlbca Teja. 3aKOH COXPAaHEHUs UMITyJibca. PeakTuBHOE
JIBUKEHUE.

PabGora cuiibl. MOIIIHOCTH CHJIBI.

Kunernueckass »sHepruss wmartepuaibHO TOukd. Teopema 00 H3MEHEHUHU
KWHETUYECKOM SHEPIUM.

[Torenmmanpnas sHeprusa. lloreHnmansHas sHeprus ynpyro aedopMHpPOBaHHOM
npyxunsl. [loTeHnmanpHas sHeprus TeIa BOIU3H MOBEPXHOCTH 3EMIIH.

[ToreHumanbHple ¥ HENOTEHIMANbHbIE CHUJbl. CBSI3b pabOThl HEMOTEHLHAIbHBIX
CWJI C U3MEHEHHEM MEXaHUYECKOW OHHEPruM CHUCTEMBI Tell. 3aKOH COXpaHEHUs
MEXAHUYECKON YHEPTUN.

VYnpyrue u Heynpyrue CTOJIKHOBEHHUS.

TexHudeckne yCTpOMCTBA M IIPAKTUYECKOE IIPUMEHEHHE: BOIOMET, KOIED,
IPYKUHHBIN [TUCTOJIET, IBUKEHHUE PAKeET.

Llemoncmpayuu

3aKOH COXpaHEHUsl UMITYJIbCA.

PeakTuBHOE NBUXKEHUE.

[lepexoa noTeHIMAIBHON YHEPIHUU B KHHETUYECKYIO M OOPATHO.
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Yuenuueckuii sxcnepumenm, nabopamopHvie pabomol

N3ydenne abCONIOTHO HEYHNpYyroro yaapa ¢ TIOMOINBIO JBYX OJMHAKOBBIX
HUTSHBIX MasiTHUKOB.

UccnenoBanue cBsizu pabOThI CUJIBI C U3MEHEHHEM MEXaHWYECKOW PHEPruu Tela
Ha MMPUMEPE PACTSKEHUS PE3UHOBOIO XKI'yTa.

Pasnen 3. Moaexkyasipaas ¢puznka u TepMOANHAMHUKA

Tema 1. OcHogvl MONEKYAAPHO-KUHEMUYECKOU Meopuu

OCHOBHBIE TIOJIO)KEHHUSI MOJEKYISIPHO-KUHETUYECKOW TEOPUM M UX ONBITHOE
o0ocHoBaHue. bpoyHoBckoe gBmxenue. Juddysus. Xapakrep ABUKEHUS U
B3aMMO/ICVCTBHS YaCTHUI] BEIECTBA. MOIENI CTPOECHUS ra30B, KUJIKOCTEW U TBEPIBIX TEN
U 00BbsICHEHHE CBOWCTB BEIIECTBA HA OCHOBE 3TUX Mojeneil. Macca u pazMepsl MOJIEKYIL.
KomnuectBo BemecTsa. [locTtositHHass ABorapo.

TennoBoe paBHoBecue. Temneparypa m e€ msmepenue. lllkama temmeparyp
Llenbcus.

Mopenbs uaeanbHoro rasa. OCHOBHOE YpaBHEHHUE MOJICKYJISIPHO-KMHETHYECKOM
TEOpUHU UJCANBHOIO raza. AOCONIIOTHAsI TeMIepaTypa Kak Mepa CpelHel KMHEeTHYeCKOu
HPHEPTUM TEIUIOBOrO IBWKEHMs yacTul rasa. lllkama temmnepatryp KenbBuna. ['azoBble
3aKkoHbl. YpaBHeHue MenneneeBa—Knaneiipona. 3axon Jlanbrona. M3ompoueccsl B
UJeallbHOM ra3e ¢ MOCTOSTHHBIM KOJIMYeCTBOM BelecTBa. ['paduueckoe npeacrasieHue
M30IPOLIECCOB: U30TEPMa, U30X0pa, n300apa.

TexHnueckue ycTpoiicTBa M MPAKTHUECKOE IPUMEHEHHE: TEPMOMETP, OapOMETD.

Jlemoncmpayuu

OnbITHI, TOKA3BIBAIOIINE JUCKPETHOE CTPOSHUE BENIeCcTBa, (hOTOrpaduu MOJIEKYII
OpPraHNYECKUX COECTUHEHUM.

OnpiTel N0 UG GY3UN KUAKOCTEH U Ta30B.

Mopgenb OpOyHOBCKOTO JIBUKEHHSI.

Mogens onbita lTepHa.

OnbIThL, TOKa3bIBAIOIINE CYIIECTBOBAHUE MEXKMOJIEKYJISIPHOIO B3aUMOJICHCTBUS.

Mogens, nuToCcTpupyromas Npupoay AaBJICHHS ra3a Ha CTEHKU COCYa.

OnbITel, WUIIOCTPUPYIOIIUE  ypaBHEHUE  COCTOSHMS  MJCAIBHOIO  Tasa,
U30IPOLECCHI.

Yuenuueckuii sxcnepumenm, nabopamopHvie pabomol

OmnpeneneHre Macchbl BO3/1yXa B KJIaCCHOM KOMHATe Ha OCHOBE U3MEPEHHI 00bEMa
KOMHATBI, JaBJICHUS U TEMIEPATypPbl BO3yXa B HEM.

HccnenoBaHne 3aBUCUMOCTH MEXKAY IapaMETpaMH COCTOSIHUSL Pa3peEHHOTO
rasa.

Tema 2. Ocnogvt mepmoounamuxu

TepmonuHamuueckas cucteMa. BHYTpeHHss 5JHeprus TEpPMOJMHAMUYECKON
cUCTeMbl U crnocoObl e€ u3MeHeHus. KonumdecTBO TemioTel W paboTa. BHyTpeHHss
SHEpPrus OJHOATOMHOIO MJEAJIBHOTO Ta3za. Buael Temionepenadu: TEMIONPOBOJHOCTD,
KOHBEKLHSI, U3JTy4CHHE. Y IeJIbHAs TEIIOEMKOCTh BeliecTBa. KoauyecTBO TEIIoTsl pu
TeIIonepeaye.
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[lonssitTue 00 amguabaTtHOM mpouecce. llepBblii 3akOH  TEPMOJUHAMUKHU.
[IpumeHeHne TmEepBOTO 3aKOHA TEPMOJMHAMHUKH K u3ompormeccaMm. [ padudeckas
UHTEpIpeTalus padoThl rasa.

Bropoii 3akon TepmonuHamukn. HeoOpaTUMOCTh MPOTIECCOB B MMPUPO/IE.

TemoBble mamuHbl. [IpuHnunel aercTBus TemnoBbelXx MamuH. [IpeoOpazoBanus
HHEPruM B TEIUIOBBIX MalnHax. KoagduimeHT noie3Horo 1eHCTBUS TEIJIOBOW MAIIUHBI.
Hukn Kapao m ero xo3dduumeHT mOne3HOro AeHCTBHA. DKOJOTHYECKHE MPOOJIEMBI
TEIJIOOHEPTreTUKHU.

TexHuueckrue ycTpoiuCTBa U MPAKTUYECKOE TPUMEHEHUE: JBUTaTEIb BHYTPEHHETO
CropaHus, ObITOBOM XOJIOJUIBHUK, KOHAUIIMOHED.

Jlemoncmpayuu

N3menenne BHYTpEeHHEH SHEPTUH Teja MPU COBEPIICHUU PAOOTHI: BBUIET MPOOKH
u3 OyTBUIKH TOJ] JCHCTBUEM CXKATOTO BO37yXa, HarpeBaHue 3(upa B JATYHHOU TpyOKe
nyTéM TpeHUs (BUACOAEMOHCTpALIHS).

N3meHeHue BHYTpEeHHEH 3Hepruu (TeMIepaTyphl) Tea Mpu TeIionepeaaye.

OnpIT 10 aMabaTHOMY PACIIUPEHUIO BO3AYyXa (OMBIT C BO3YIIHBIM OTHUBOM).

Mopnenun mapoBoil TypOWHBI, JBUTaTeNis BHYTPEHHETO CrOpaHUsi, PEaKTHUBHOTO
JIBUTATES.

Yyuenuueckuii sxcnepumenm, 1abopamopmsie pabomoi

N3mepenue ynenbHON TEeII0EMKOCTH.

Tema 3. Azpezammusie cocmoanusn geuyecmea. Pazosvie nepexoont

[TapoobpazoBanue u kKouaeHcaunus. Mcmapenue u kuneHue. AOCONIOTHas |
OTHOCUTEIIbHAsl  BJIAXHOCTh Bo3ayxa. Haceimenusld mnap. VYaenebHas — TemoTa
napoo0Opa3zoBaHus. 3aBUCUMOCTb TEMIIEPATypPhl KUTIEHUS OT JaBJICHHUSI.

Teépnoe Ttemo. Kpucrammmueckue u amopdHble Tena. AHU3OTPOINHUS CBOWCTB
kpuctauioB. JKuakue kpucramibl. CoBpemeHHble Marepuanbl. l[lnaBinenue wu
KpUCTaJIu3anud. Y aenbHas TersoTa miasieHus. Cyoaumarus.

VYpaBHeHue TerioBoro OajgaHca.

TexHuueckne yCTpPOMCTBA W  NPAKTUYECKOE IPUMEHEHHE: TUTPOMETP H
IICUXPOMETpP, KaJOPUMETP, TEXHOJIOTMM IOJIYYEHHsS COBPEMEHHBIX MaTEpHaloB, B TOM
YHUCJIE HAHOMATEPUAJIOB, 1 HAHOTEXHOJIOTHH.

Llemoncmpayuu

CBoiicTBa HaCHIIICHHBIX [TAPOB.

Kurnenne npu noHW>KEHHOM JaBIICHUU.

CriocoObl U3MEpeHHsI BIaKHOCTH.

Habmronenue HarpeBaHus U IJIABJICHUS KPUCTAITMYECKOTO BEIIECTBA.

JleMOHCTpanus KpUCTaJIIOB.

Yuenuueckuii sxcnepumenm, 1abopamopmsie pabomoi

N3Mepenne 0OTHOCUTENBHON BIAXKHOCTH BO3yXa.

Pa3znen 4. DnekTpoanHaMuKa

Tema 1. dnekmpocmamuxa
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DnekTpuzanus Teil. DIeKTpuueckui 3apsia. IBa BuIa 3IEKTPUUECKUX 3apsJIOB.
[IpoBOAHMKH, MUAAEKTPUKU U TMOJYHNPOBOJHHUKU. 3aKOH COXPAHEHHUS 3JIEKTPUUYECKOIO
3apsja.

B3aumoneiicteue 3apsnoB. 3akoH Kynona. TodeuHblil 3jieKTpudecKuil 3aps.
DnekTpuueckoe nojie. Hanpsok€HHOCTH 3neKTpudeckoro mojst. [IpuHiun cynepno3unuu
ANEKTPUUECKUX NoJIeH. JIMHUY HaNpsHKEHHOCTH 3JIEKTPUUYECKOTO TIOJISL.

PaGora cun snmekrpocrarnyeckoro mois. [lorenmman. PazHocTh MOTEHIHMAIOB.
[IpoBOIHMKM W JAMDJIEKTPUKUA B DJIEKTPOCTATHYECKOM moJie. Jludnekrpruueckas
IIPOHUILIAEMOCTb.

OnekTpoéMkocTh. KoHaeHcaTop. DNEKTPOEMKOCTh IJIOCKOTO KOHJAEHcaTopa.
DHeprus 3apsHKEHHOT0 KOHAEHCATOPA.

TexHuyeckne yCTPOMCTBA W MPAKTUYECKOE NPUMEHEHHE: AJIEKTPOCKOII,
JJEKTPOMETpP,  DJIEKTpPOCTaTUuYeCKash  3al[uTa,  3a3eMJIEHHE  JJIEKTPOIPUOOPOB,
KOHJICHCATOP, KOMMPOBAJIbHBIN anmnapar, CTPyHHbIN IPUHTEP.

Llemoncmpayuu

YCTpOUCTBO M IPUHUKIN JECUCTBUS AJIEKTPOMETPA.

B3anmopelicTBue Ha3JIEKTPU30BAaHHBIX TEl.

DIEKTPUUYECKOE MOJIE 3aPSHKEHHBIX TE.

[IpoBOAHMKHU B 3JIEKTPOCTATUYECKOM IOJIE.

DnexTpocTaTuyecKas 3aluTa.

JIMBNEKTPUKH B DIEKTPOCTATHYECKOM MOJIE.

3aBUCUMOCTh 3JIEKTPOEMKOCTH IIJIOCKOIO0 KOHJEHCATOpa OT IUIOIIAAM IJIACTUH,
PACCTOSIHUSL MEXKY HUMHU U JUAJIEKTPUUECKON MTPOHUIIAEMOCTH.

DHeprus 3apsyKEHHOTO KOHAEHCATOPA.

Yyuenuueckuii sxcnepumenm, 1abopamopmsie pabomoi

N3mepenue aeKTpo€MKOCTH KOHIEHCATOPa.

Tema 2. Illocmoannwiii Inekmpudeckuii mok. Toku 6 paznuunvix cpeoax

DNEeKTpUUYECKUI TOK. Y CIIOBUS CYHIECTBOBAHUS AJIEKTPUUYECKOIrO ToKa. McTouHuku
toka. Cuna toka. [locTossHHBINI TOK.

Hanpsixenne. 3akon Oma 11 y4acTKa LIETIH.

DNEKTpUYECKOE  COMPOTUBIEHUE.  YJEIbHOE  COMPOTUBIICHHE  BEIIECTBA.
[TocnenoBarenpHOE, MapaJIENbHOE, CMENIAHHOE COCIMHEHUE IPOBOITHUKOB.

PaGora AJIEKTPUYECKOTO TOKA. 3aKkoH Jxoyns—Jlenua. MomHoCTb
3JIEKTPUYECKOTO TOKA.

DNEeKTpOABMKYIAasl CUJIa U BHYTPEHHEE CONPOTUBIICHUE MCTOYHHMKA TOKA. 3aKOH
OMa a1 oJIHOM (3aMKHYTOM) AnekTpuueckoi nenu. Koporkoe 3aMbIkaHuE.

DNEeKTpOHHAs MPOBOJUMOCTh TBEPIABIX METAJUIOB. 3aBUCUMOCTH CONPOTHUBIICHUS
METaJUIOB OT TeMIieparypbl. CBEpXIPOBOJUMOCTb.

DnekTpuyeckuil Tok B Bakyyme. CBOMCTBA 3JIEKTPOHHBIX MTyYKOB.

[TonynpoBoanuku. CoOCTBEHHAs U MPUMECHAs MPOBOAUMOCTH MOJIYIIPOBOIHHUKOB.
CsaoiictBa p—n-niepexoa. [lonynpoBoaHHKOBBIE TPUOOPBHI.
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DNeKTpUYecKHii  TOK B pacTBOpaXx M paciulaBax  dJIEKTPOJUTOB.
DIEKTPOIUTHIECKAS TUCCOIUAIIHS. DIEKTPOIIH3.

OnexTpuueckuil ToK B razax. CaMOCTOSTENbHBIN U HECAMOCTOSITENIbHBIN pa3psi.
Monnus. [1na3zma.

TexHnyeckne ycTpoiicTBa W MPAKTHUECKOE IPUMEHEHHE: aMIIEPMETP, BOJILTMETD,
peocTar, UCTOYHUKH TOKa, 3JIEKTpOHArpeBaTelIbHbIe MPHUOOPHI, 3JIEKTPOOCBETUTEIbHBIC
npuOOpbl, TEPMOMETP  CONPOTHUBIICHUS, BAKYYMHBIH  JHOJ, TEPMHCTOPHl U
(b oTOpe3uCTOPHI, MOITYITPOBOJHUKOBBIN TNO/, FAJIbBAaHHUKA.

Jlemoncmpayuu

N3mepenune CUITbl TOKA W HATIPSIKEHUS.

3aBUCUMOCTDh COMPOTHUBIICHUSI UWIMHAPUYECKUX TMPOBOJHUKOB OT JUIMHBI,
TUTOIIA I TTOTIEPEYHOT0 CEUEHUS U MaTepuaa.

CMmenranHoe coeTMHEHHNE MMPOBOIHUKOB.

[Ipssmoe  m3MepeHue  3neKTpoABMXKYyHIeH  cunbl.  KopoTkoe — 3ambikaHue
TaJIbBAHMYECKOTO JIEMEHTA U OIIEHKAa BHYTPEHHETO COMPOTUBIICHUSI.

3aBUCUMOCTb COITPOTUBIIEHUSI METAIIJIOB OT TEMIEPATYPHI.

[IpoBOAUMOCTD 37EKTPOIUTOB.

HckpoBoii pa3psan v IpOBOAUMOCTb BO3yXa.

OAHOCTOPOHHSISI TPOBOJUMOCTD TUO/IA.

Yuenuueckuii sxcnepumenm, nabopamopHvie pabomol

W3ydenne cMEmaHHOTO COSMHEHNUS PE3UCTOPOB.

N3mepenue 5JeKTPOJBIKYIIEH CHIIBI HCTOYHHMKA TOKA U €ro BHYTPEHHETO
COTIPOTHBJICHHSI.

Habmronenue snexrpoiusa.

Me:xnpeaMeTHbIe CBSI3U

Wzydenune xypca ¢pusuku 6a30Boro ypoBHs B 10 kiacce OCyIIeCTBISETCS ¢ yIETOM
coJiep KaTeIbHBIX MEXKIIPEAMETHBIX CBs3€il C KypcaMu MaTeMaTUKH, OUOJIOTHH, XUMHU,
reorpaduu ¥ TEXHOJIOTUU.

Meowcnpeomemmuvie nowsamus, CBA3aHHBIE C HW3YYEHHEM METOJOB HAay4YHOI'O
MO3HAHUS: SIBIEHUE, Hay4YHbIH (akT, TUroTe3a, pu3nyeckas BeIMYMHA, 3aKOH, TEOpUs,
HaOJI0IeHNE, SKCTIEPUMEHT, MOJCIIMPOBAHNE, MOEIH, H3MEPEHHE.

Mamemamuxka: pemieHNe CUCTEMbl ypaBHEHUWH, JdWHEWHas (QyHKuusA, mapaboia,
runepOosua, ux rpaduku U CBOMCTBA, TPUTOHOMETpUUYECKHE (YHKIMU: CUHYC, KOCUHYC,
TAHT€HC, KOTAaHT€HC, OCHOBHOE TPHUTOHOMETPHUYECKOE TOXKIECTBO, BEKTOPHl W WX
MPOEKIIMU Ha OCH KOOPAMHAT, CIOKEHHE BEKTOPOB.

buonocus: Mexanmdeckoe ABMKEHHE B KUBOM mpupoae, auddysus, ocmoc,
TEIUIOOOMEH JKMBBIX OpPraHW3MOB (BUIBI TEIUIONEpEadd, TEIUIOBOE PABHOBECHE),
AIIEKTPUYECKHUE SIBJICHUS B AKUBOU MPUPO/IE.

Xumus: TUCKPETHOE CTPOCHHE BEUIECTBA, CTPOCHHWE aTOMOB M MOJIEKYJ, MOJIb
BEIIECTBA, MOJISIPHASI Macca, TEIUIOBBIE CBOMCTBA TBEPIBIX TEJ, KHIKOCTEH W Ta30B,
AIIEKTPUYECKHE CBOMCTBA METAIJIOB, SJIEKTPOJIUTHUECKAs AUCCOLMAIINS, TaIbBAHUKA.

Teoepaghus: BIaXXHOCTH BO3/IyXa, BETPBI, 0apOMETp, TEPMOMETP.
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Texnonoeusa: npeodpa3oBaHUe JBUKEHUN C UCIOJIb30BAHUEM MEXAHU3MOB, YUET
TPEHHUs] B TEXHHUKE, MOJIIMIIHUKH, HCIIOJIb30BAHUE 3aKOHA COXPAHEHMsI HMITYJIbCa B
TEeXHHKE (pakeTa, BOJAOMET WM Jpyrue), ABUTaTellb BHYTPEHHErO CropaHus, MapoBas
TypOuHa, OBITOBOI XOJIOAWILHUK, KOHIUIIMOHEP, TEXHOJIOTUU TTOTYyYEHUSI COBPEMEHHBIX
MaTEpHUaoB, B TOM YHCJIE HAHOMATEPUAJIOB, U HAHOTEXHOJIOTMH, 3JEKTPOCTATUUYECKAs
3aIluTa, 3a3eMJICHHE  3JIEKTPONPUOOpPOB, KCEpOKC, CTPYHHBIH PUHTED,
AIIEKTPOHATPEBATENbHBIE MPUOOPHI, TEKTPOOCBETUTENbHBIE TPUOOPHI, TATbBAHHUKA.

11 KJIACC

Paznen 4. DnekTpoanHaMuKa

Tema 3. Macnummnoe none. IneKmpomacHUmMHAA UHOYKYUA

ITocTtostHHbIE MarHuThl. B3anMoJeHCTBHE IOCTOSIHHBIX MAarHMTOB. MarnutHoe
nosie. Bekrop MarHuTHOM MHAYKUMM. [IpuHOWN Cyneprno3unyy MarHUTHBIX IOJIEH.
JIvaun MarHuTHOM MHAYKIMU. KapThHa TMHUI MAarHUTHOW MHIYKIIUU MOJISI HOCTOSIHHBIX
MarHHUTOB.

MaruautHoe 1noje npoBOJAHUKA ¢ TOKOM. KapThHa JMHUNA MHIYKIIMA MarHUTHOTO
MOJIsl IJIMHHOTO MPSIMOTO MPOBOJHUKA M 3aMKHYTOTO KOJIBLIEBOTO IPOBOJHUKA, KATYIIKH
¢ TokoM. OneIT OpcTeaa. BzaumoaeiicTBrue MpoBOAHUKOB C TOKOM.

Cuna AMnepa, e€ MOAyYJIb U HaIllpaBJICHUE.

Cuna JlopeHua, e€ Moaynb W HampaBlieHHe. [[BUkeHHe 3apsnKEHHOM 4acTULBI B
OJTHOPOAHOM MarHUTHOM mosie. PaGora cumsl JlopeHra.

SBiieHUE IEKTPOMATHUTHON MHAYKIMHU. [I0TOK BEKTOpa MAarHUTHOW WHIYKIIMH.
DIEKTPOABIKYIIAS CUJIa UHAYKIUMU. 3aKOH AJIEKTpOMarHuTHOW uuaykiuu Gapanes.

BuxpeBoe osnekTpuueckoe Imoje. ONEKTPOJABIKYINAS CWJIAa HWHIAYKIUKA B
MPOBOJHUKE, JIBUKYILEMCS MOCTYIATEIBHO B OJHOPOIHOM MAarHUTHOM MOJIE.

IIpaBuiio Jlenna.

NunykTtuBHOCTh.  SIBJIGHME  CaMOMHAYKIIMH. DNeKTPOABMKYIIAs  Ccuja
CaMOMHAYKIIHH.

DHeprusi MarHUTHOTO MOJISI KATYIIKUA C TOKOM.

DJIEKTPOMArHuTHOE MOJIE.

TexHuueckue yCTpOHCTBA U MPAKTUYECKOE MPUMEHEHHUE: MOCTOSHHBIE MArHUTHI,
3JE€KTPOMArHUTBHI, AJIEKTPOJIBUTATEIIb, YCKOPUTEIU 3JI€MEHTaPHBIX YacTHII,
WHJIYKIITMOHHAsI TI€Yb.

Llemoncmpayuu

OnbIT DpcTena.

OTKJIOHEHHUE JIEKTPOHHOTO IMy4YKa MarHUTHBIM TIOJIEM.

JluHuy UHIYKIIMY MAarHUTHOTO TOJIA.

B3aumopelicTBue 1ByX MPOBOJHUKOB C TOKOM.

Cuna Amnepa.

Jlericterue cuiibl JIOpeHI1a Ha HOHBI DJIEKTPOJIUTA.

SIBiIeHUE ANEKTPOMATHUTHON MHTYKITUU.

IIpaBuiio Jlenna.
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3aBUCUMOCTb 3JIEKTPOABUKYILEH CHUJIbl HHIYKIHH OT CKOPOCTH HU3MEHEHUS
MarHUTHOTO MOTOKA.

SBrieHNEe CaMOMHAYKIIHMH.

Yyenuuecxuii sxcnepumenm, 1abopamoprvie pabomol

N3yueHne MarHuTHOTO MOJIsi KATYIIKH C TOKOM.

HccnenoBanue 1eMCTBUS MOCTOSHHOTO MarHUTa HAa PaMKYy C TOKOM.

UccnenoBanue sBIEHUS HIEKTPOMArHUTHOW UHIYKIIUH.

Pa3nea 5. Koj1ie6anusi ¥ BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoMacHUMHbLE KOJ1€0AHUA

KonebarenpHas cuctema. CBOOOIHBIE MeXaHUYECKHE KoyieOaHus. ['apMoHMUecKue
kosneOanus. [lepuon, gactora, ammmutyna u ¢asza konebanuit. [Ipy>KMHHBIN MasSTHHK.
MaremaTHueckuil MasTHUK. YpaBHEHUE TrapMOHMYECKUX KoJjebanuil. IlpeBpaieHue
SHEPIuH NPU rapMOHUYECKUX KOJICOAHUSX.

Konebatenpubiii  koHTYp. CBOOOAHBIE DJJIGKTPOMAarHUTHBIE KOJICOAHUS B
UJCATHHOM  KOJICOATEIbHOM  KOHType. AHAIOTHA MEXAYy MEXaHHYECKUMH U
AIIEKTPOMArHUTHBIMH KosiebanusMu. @opmyna ToMcoHa. 3aKkOH COXpaHEHHS SHEPTHH B
UJeaTbHOM KOJIeOaTeIbHOM KOHTYpE.

[IpencraBnenue o 3aTyxawlmux KosieOaHUsX. BbIHyXJIeHHbIE MEXaHUYECKHUE
KojeOanus. Pesonanc. BeiHyXIeHHBIC 2JIEKTPOMarHUTHBIE KOJIeOaHUSI.

Ilepemennsiii Tok. CHHYyCOUANbHBINA IEPEMEHHBIN TOK. MOIIHOCTh IEPEMEHHOTO
TOKa. AMIUTUTYTHOE U IEUCTBYIOIIEE 3HAUCHHUE CUJIBI TOKA U HAIIPSKEHUS.

Tpanchopmatop. IIpousBoacTBO, Tepenadya W MOTPEOJICHHE DJICKTPUUYECKOU
SHEPruM. OKOJOTUYECKHE PHUCKKM TpPU NPOU3BOACTBE AyeKTpodHepruu. KynbTypa
MCIIOJIb30BAHUS JIEKTPOIHEPTUH B TIOBCEAHEBHOM KU3HMU.

TexHuueckre ycTpoNCcTBa M MPAKTUYECKOE MPUMEHEHHE: IEKTPUUECKUIM 3BOHOK,
reHepaTop MEPEMEHHOI0 TOKA, TMHUHU 3JIEKTPOINepeaay.

Jlemoncmpayuu

UccnenoBanne mapamMeTpoB KoyieOaTeNbHOW CHUCTEMBbl (NPY)KUHHBIM WU
MaTeMaTUYE€CKUI MasATHHK).

HabGmronenue 3aTyxarmmx KojieO0aHuH.

UccnenoBanue CBOMCTB BBIHYK/ICHHBIX KOJIEOAHUI.

HabGmronenne pezoHanca.

CBoOOHBIC 3JIEKTPOMArHUTHBIE KOJIEOaHUS.

OcuumnorpaMMbl (3aBUCUMOCTH CUJIbI TOKAa M HANPSXKEHUS OT BPEMEHHU) IS
AIIEKTPOMArHUTHBIX KOJIeOaHUM.

Pezonanc mnpu  mOCIEIOBATEIbHOM  COEJMHEHUM  PE3UCTOpa,  KaATYIIKH
WHJYKTUBHOCTH U KOHJIEHCATOpA.

Mogenb TMHUM JIEKTPOIEepeIayu.

Yuenuuecxuii sxcnepumenm, 1abopamophvie pabomuol

HccnenoBanne 3aBUCUMOCTH TE€PUOJIa MajbiXx KoJeOaHWW Tpy3a Ha HHUTH OT
JUTUHBI HUTH U MacChl rpys3a.
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HccenenoBanne NnepeMEHHOr0 TOKa B LENH M3 IOCIEIOBATEIBHO COEAVMHEHHBIX
KOHJICHCATOPa, KaTyIIKN U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmpoMazZHUMHbLE 80THbL

MexaHuueckue BOJHBI, ycioBus pacnpoctpanenus. Ilepumon. CxopocTb
pacrpocTpaHeHus U JyiHa BoJHbL. [lonepeunsie v npooiibHbIe BOJIHBI. HTEpdepenus
U TUQpaKius MEXaHUYECKUX BOJIH.

3Byk. CkopocTh 3ByKa. ' poMkocTh 3ByKa. Bricota ToHa. TemOp 3ByKa.

DONEeKTPOMAarHuTHbIE BOJIHBL. YCJIOBUS H3JIyYEHHUS JJIEKTPOMArHUTHBIX BOJIH.
B3aumuast opuentauusi BektopoB E, B, V B anekTtpomarnutHOil BojiHe. CBoiicTBa
3JEKTPOMArHUTHBIX BOJIH: OTPaXKEHHE, MpeJIOMIIEHHEe, MNoJspu3anus, Iudpaxkuus,
unTepdepenius. CKOpoCcTh 3JEKTPOMArHUTHBIX BOJIH.

[llxana »7EKTPOMArHUTHBIX BOJIH. [IpUMeHEHHE >3JIEeKTPOMAarHUTHBIX BOJH B
TEXHUKE U OBITY.

[IpuHUMIIBI paANOCBSA3H U TelleBUACHUS. Pagnonokanusi.

DNEeKTPOMAarHuTHOE 3arpsi3HEHUE OKPYKAIOLIEH Cpebl.

TexHuueckne yCTpoWCTBA M MPAKTUYECKOE IPUMEHEHHE: MY3bIKaJbHbIE
WHCTPYMEHTBI, YJIbTPa3ByKOBas [UWAarHOCTUKA B TEXHUKE M MEOULUHE, pajaap,
paguonpUEMHHNK, TEIIEBU30p, aHTeHHA, Tenedon, CBU-neun.

Jlemoncmpayuu

Oo6pa3oBanue U pacIpOCTPaHEHHUE MOTIEPEYHBIX U TPOIOJIBHBIX BOJH.

KoneGmomeecs Teno Kak HICTOYHUK 3BYKA.

Habmronenue oTpakeHus: U MpeIoMIICHUST MEXaHUYECKUX BOJIH.

HaGmronenne nateppepeHnnn u Judpakiiuu MEXaHHIECKUX BOJTH.

3BYKOBOM PE30HAHC.

Habnronenne cBS3M rpOMKOCTH 3BYKa M BBICOTHI TOHA C aMILTUTYIOM M 4acTOTOM
Kosie0aHui.

HccnenoBanue CBOWMCTB 3IEKTPOMArHUTHBIX BOJIH: OTpPaXEHUE, IPEIOMIICHHUE,
noJisipu3anus, Auppaxkus, HTepdepeHIus.

Tema 3. Onmuka

I'eomerpuueckass ontuka. IIpsMonuHENiHOE  pacnpocTpaHEHUWE CBeTa B
oaHOpoHOU cpene. JIyu cBera. ToueuHblil HCTOYHUK CBETA.

OtpakeHue cBeTa. 3aKOHbl OTpakeHHs cBera. l[locTpoeHue wu300pakeHHl B
IJIOCKOM 3€pKalie.

[Ipenomiienne cBeTa. 3akOHBI MpEJIOMIICHUSI CBeTa. AOCOJIOTHBIM IMOKa3aTelb
npenomienusd. [lonHoe BHyTpeHHee oTpaxkeHue. IIpenenbHbIl  yroa MOJHOTO
BHYTPEHHET'0 OTPaKEHUS.

Hucnepcus ceera. CiaoxHbII cocTaB Oesoro ceera. LBer.

Cobupatromiue u pacceuBaroniye JuH3bl. ToHkas nruH3a. OKYCHOE pacCTOSHUE U
onTHYecKas cuiaa TOHKOM JmH3bL. [locTpoeHue wu3o0pakeHHid B coOMparoluX u
paccenBaromux JuH3ax. DopMysia TOHKOU JIMH3BL. Y BEJIUYEHHUE, 1ABAEMOE JIMH30M.

[Ipenensl MPUMEHUMOCTH T€OMETPUYECKON ONITUKH.
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BonnoBast onrruka. MuTepdepennus cBera. KorepeHTHBIE HCTOYHUKHU. Y CIOBHS
HAOIIOJIEHUsT MAaKCUMyMOB U MHUHHUMYMOB B HHTEpP(EpPEHIMOHHOW KapTUHE OT JABYX
cuH(pa3HBIX KOTEPEHTHBIX HCTOYHUKOB.

Hudpakmus ceeta. udpakiuonnas peniérka. YCIOBHE HAOIONCHUS TJIABHBIX
MaKCHUMYMOB TIPH T1aJIEHUU MOHOXPOMATHYECKOTO CBETa Ha TUPPAKIUOHHYIO PEHIETKY.

[Tonspuzauus ceera.

TexHuueckue yCTpOMCTBA U MPAKTHUUYECKOE NPUMEHEHWE: OYKH, JIyla,
doToanmnapar, NMPOEKUUOHHBIN amnmapar, MUKPOCKOIN, TEJIECKOI, BOJIOKOHHAs ONTHKA,
mupakimoHHAas pemETKa, MOISTPOUS.

Llemoncmpayuu

[IpssMonMHENHOE paclIpOCTpaHEHHE, OTPaXEHHE U  MPEJIOMIICHHE CBETa.
OnTuueckue npudopsI.

[TonHoe BHYTpeHHEE OTpaxeHue. Monenb CBETOBOA.

HccnenoBanue cBONCTB N300paxeH B JIMH3aX.

Mopenn MUKpOCKOIa, TEJIECKOIIA.

Hab6mronenue unrepdepeHium ceera.

Hab6monenue nudpakiuu cera.

Habnronenne nucnepcun cBera.

[TonyuyeHue criekTpa ¢ HOMOLIBIO IPU3MBI.

[Tonyuenue criekTpa ¢ HOMOIIBIO AUPPAKIUOHHON PEIIETKH.

HaGmronenue mosisipusanuu CBeTa.

Yyuenuueckuii sxcnepumenm, 1abopamopmsie pabomoi

N3mepenue nokaszaTess IpeioOMJICHUS CTEKIIA.

HccnenoBanue cBONCTB N300paxeHU B JIMH3aX.

HabGmronenue nucnepcun cBera.

Paznen 6. OcHOBBI ClIENMATIBLHONH TEOPUHM OTHOCHTEIBLHOCTH

['panunbl MpUMEHUMOCTH KJIacCM4ecKOM MexaHuku. [loctynarsl crnenuanibHOU
TEOPUM OTHOCUTEIBHOCTU: HWHBAPUAHTHOCTb MOJYJIA CKOPOCTHM CBE€Ta B BaKyyMe,
IPUHLINIT OTHOCUTEIbHOCTH DWHILITENHHA.

OTHOCUTEIBHOCTh OJHOBPEMEHHOCTH. 3aMEIJICHHE BpPEMEHUM U COKpalleHUue
JUTUHBI.

DHEeprusi U UMITYJIbC PEJISITUBUCTCKON YaCTHUIIBI.

CBsi3p Macchl C SHEPrUENd M UMIIYJIbCOM PEISTUBUCTCKONM YACTHUIIBL. DHEPIrus
MOKOSI.

Pazngen 7. KBanToBasi puzuka

Tema 1. Inemenmul KGAHMOBOI ONMUKU

®otonsl. Gopmyna [lnanka cBs3u 3HEprur GPOTOHA C €T0 YACTOTOH. DHEPrus u
UMITYJIBC (DOTOHA.

OtkpeiTue u uccnenoBanue Qgororddexra. Onbitel A. I'. CroneroBa. 3aKOHbI
doroapdexra. VYpaBuenne OinmreriHa ans  porodddexra. «Kpacnas rpanHunan
dbotorpdekra.

JaBnenne ceera. OnbiTel I1. H. JleGenena.
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XUMHYECKOE JEHUCTBUE CBETA.

Texnuueckne yCTpoiiCTBA ¥ NPAKTHYECKOE TPUMEHEHHE: (OTODIEMEHT,
dboTonaTuuk, conHeyHas OaTapes, CBETOAUO.

Llemoncmpayuu

doTtodrddeKT Ha yCTaHOBKE ¢ MIMHKOBOMW TUIACTHHOM.

UccnenoBanue 3akoHOB BHEIIHETO (GoTodPdeKTa.

Ceeroauos.

Conneunas G6atapes.

Tema 2. Cmpoenue amoma

Mopnens aroma Tomcona. OmbiTel Pesepdopaa mo paccessHHIO o -4acTHI.
[Tnanerapuas mozaens aroma. [loctynatel bopa. U3nydenue u nornomienre GOTOHOB MpU
IEPEXO/IE aToMa C OJHOTO YpPOBHSI 3HEpruu Ha Apyroil. Buasl cnektpoB. Crektp
YPOBHEN PHEPrUU aTOMa BOJOPO/Ia.

BonnoBeie cBoiictBa uactuil. Bomubl ae bpoins. KopnyckyisipHO-BOJIHOBOM
Jyau3M.

CHnoHTaHHOE U BBIHYXJEHHOE U31y4YCHHUE.

TexHuueckrue ycTpoWCTBa M NMPAKTUYECKOE NPUMEHEHHUE: CIIEKTPalIbHBIN aHAIN3
(cnexkTpockom), Jia3ep, KBAaHTOBBI KOMITBIOTED.

Jlemoncmpayuu

Monens omnbita Pezepdopra.

OnpeneneHue IIMHBI BOJIHBI Ja3epa.

Habmronenne nuHeivaThIX CIEKTPOB U3TyUEHUSI.

Jlazep.

Yyuenuueckuii sxcnepumenm, 1abopamopmsie pabomoi

HabGmronenue nuHeyaToro CrekTpa.

Tema 3. Amomnoe aopo

OKCIEPUMEHThI, JTOKA3bIBAIOIIME CJOXKHOCTh CTpOoeHHs sapa. OTkpbITHE
paauoaktuBHocTU. OmbiTel Pesepdopna mo ompeneneHuto cocrtaBa pagroOaKTHUBHOTO
u3nyuenus. CBoiicTBa anbda-, OeTa-, raMmma-u3nydeHus. BiysHue paauoakTUBHOCTH Ha
YKUBBIE OPTaHU3MBI.

OTtkpeiTHE TpoTOHA U HedTpoHa. Hykionnas wMonens sapa [eiizenOepra—
WBanenko. 3apan sapa. MaccoBoe uuciio siapa. M3oTonsl.

Anbda-pacnaz. DIEKTPOHHBIM U MO3UTPOHHBINA OeTa-pacmnan. ['amMMa-uzinydeHue.
3aKOH paJMOaKTUBHOT'O pacnaja.

DHeprus CBsi3u HYKJIOHOB B sifpe. SAnepHbie cuibl. JlegekT Macchl sapa.

SAnepHble peakuuu. JleneHre U CUHTE3 SAED.

SAnepusiii peakrop. Tepmosinepusiii cuntes. [IpobiemMbl U epCEKTUBEI SIEPHOM
DHEPTreTUKU. DKOJIOTMYECKUE ACTIEKTHI SIIEPHON SHEPTETUKHU.

OnemeHTapHble YacTUulbl. OTKPBITHE IO3UTPOHA.

Metozap! HAOMIOACHUS U PETHCTPALIAN JIEMEHTAPHBIX YaCTHII.

dyHaaMeHTaNnbHbIE B3aUMOIeHCTBUS. EAMHCTBO (hr3nueckoi KapTUHBI MHUpA.
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TexHnuueckne yCTPOWCTBA M IIPAKTHUYECKOE NPUMEHEHHWE: TO3UMETpP, Kamepa
Bunscona, simepHslil peaktop, aromHasi bomoa.

Jlemoncmpayuu

CuéTyuK MOHU3UPYIOIIUX YACTHII.

Yuenuueckuii sxcnepumenm, nabopamopHvie pabomol

UccnenoBanue TpekoB yacTuil (10 TOTOBBIM doTorpadusim).

Pa3znen 8. DyieMeHTHI aCTPOHOMUM U ACTPOPUIUKH

Otanbl pa3BUTUS acTpoHOMMH. l[IpHkiIagHOE M MHUPOBO33PEHUYECKOE 3HAUYEHUE
ACTPOHOMMH.

Bun 3Bé3mnoro Heba. Co3Be3awsi, SpKUE 3BE3BI, IUIAHETHI, WX BHIUMOE
JBUYKEHHUE.

ConneuHas cucrema.

Connue. Conneunass akTuBHOCTb. Mctounuk sHeprun CosiHIIa U 3BE3M. 3BE3MBI,
UX OCHOBHBIE XapaKTepUCTUKHU. JluarpamMma «CHEKTpalbHBIM KJIAacC — CBETUMOCTHY.
3BE3/1bI IIABHOM MOCJIEA0BATEIbBHOCTU. 3aBUCUMOCTh «Macca — CBETUMOCTBY ISl 3BE3N
IJIaBHOW  MOCIENOBaTEIbHOCTH. BHyTpeHHee crTpoeHue  3BE€34. CoBpeMEHHbIE
NPEACTABICHUS O IPOUCXO0XKACHUH U 3BoJIFoIuK CoJIHLA U 3BE3/1. DTalbl )KU3HU 3BE3L.

Mneunsiit Ilyte — Hama Tanaktuka. [lonoxenume u nBuwxenue ColsiHIIA B
lNanaxktuke. Tunel ranaktuk. Paguoramaktuku u KBasapbel. UEpHbIE ABIPBI B sAIpax
raJaKTHUK.

Bcenennas. Pacmupenne Bceenennoit. 3akon Xa060ma. Pasz0Oeranme rajiakTuk.
Teopus bonbuioro B3peiBa. PelMKTOBOE U31yUYEHHUE.

MacmrabHast ctpykrypa Beenennoit. Meraranaktuka.

Hepeménnpie mpobieMbl aCTpPOHOMUM.

Yuenuuecxkue nabarooenus

HaGnronennss HEBOOPYKEHHBIM TJ1a30M C HCIIOJH30BAHUEM KOMITHIOTEPHBIX
NPWIOKEHUN ISl ONIpeieNIeHUs MOJOKEHUST HeOECHBIX O0BEKTOB HAa KOHKPETHYIO JaTy:
OCHOBHBIE cO3Be3/11s1 CeBEpHOro MOJYIIAPUS U SIPKUE 3BE3IBIL.

Habmonenns B teneckon Jlynsl, mnaner, Mnegnoro [lyrtu.

O0o0maromee NoBTOpPeHUE

Ponb ¢pu3nku 1 acTpOHOMHUH B SKOHOMHUYECKOU, TEXHOJIOTUYECKOM, COIMATTLHON U
ATUYECKOW cdepax NeATeTbHOCTH YeNIOBEKa, POJib U MECTO (DM3MKHA W aCTPOHOMHUH B
COBPEMEHHON Hay4YHOM KapTUHE MHpa, posib (U3MYEeCKOH Teopuu B (HOPMHUPOBAHUU
NPEACTaBICHU O (U3NYECKOW KapTHHE MHpPa, MECTO (PU3MYECKONW KapTUHBI MHUpPa B
001IEM psly COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MPEACTABICHUN O MPUPO/IE.

MexnpeaMeTHble CBSA3HU

Nzydenue kypca ¢pusuku 6a30Boro ypoBHs B 11 kacce ocymecTBiseTcs ¢ yaéTom
coJiep KaTeIbHBIX MEXKIIPEAMETHBIX CBs3€il C KypcaMu MaTeMaTHUKH, OUOJIOTHH, XUMHU,
reorpaduu ¥ TEXHOJIOTHH.

Meowcnpeomemmuvie nowsamus, CBA3aHHBIE C W3YYEHHEM METOJOB HAay4YHOI'O
MO3HAHUS: SIBIEHUE, Hay4YHbIH (akT, TUrnoTesa, pu3nyeckas BeIMYMHA, 3aKOH, TEOpUs,
Ha0II0/IeHUE, SKCTIEPUMEHT, MOJICTTUPOBAHUE, MOJCIIb, U3MEPEHUE.
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Mamemamuka: pemieHUE CUCTEMbl YpPaBHEHMH, TPUTOHOMETpUUECKUE (DYHKLIUU:
CHHYC, KOCHUHYC, TAHI'€HC, KOTAaHI'€HC, OCHOBHOE€ TPHUI'OHOMETPUYECKOE TOKIECTBO,
BEKTOPbl M HUX IPOEKIMM Ha OCU KOOPJIMHAT, CIOKEHHUE BEKTOPOB, INPOU3BOIHBIC
AJIEMEHTAPHBIX (YHKIHHA, MPU3HAKK OO0 TPEYrOJIbHUKOB, OMPEIENICHUE TUIONMAIN
IOCKUX (uryp u oobEma Te.

Buonoeus: anekrpuueckue sBICHUS B )KMBON IIPUPOJE, KOJeOaTeIbHbIE ABHKEHUS
B KHBOM NPUPOJIEC, ONTUYECKUE SABJIEHUS B >KUBOW IPUPOAE, NCHUCTBUE paavalvid HA
JKUBBIE OPTaHU3MBI.

Xumus: CTpOEHHE aTOMOB M MOJIEKYJI, KPUCTAJUIMYECKAs] CTPYKTYypa TBEPABIX Te,
MEXaHU3MbI 00pa30BaHMs KPUCTAIMYECKON PEIETKH, CIIEKTPAIbHBIN aHAH3.

l'eocpaghus: MarHUTHbBIE MONIOCa 3€MIIM, 3aJ€KU MArHUTHBIX pyH, (HOTOChEMKaA
36MHOM IOBEPXHOCTH, IIPEACKA3AHUE 3€MIIETPACCHUMN.

Texnonocua:  JHMHUM  DJIEKTpONEpenad, TEHEpaTop IEPEMEHHOro  TOKa,
JIEKTPOABUIATENb, UHAYKIMOHHAA 1€4b, pajap, paiuONPUEMHUK, TEIEBU30D, AHTCHHA,
tenedon, CBYU-nieupb, MpOEKIIMOHHBIN amnmmapaT, BOJOKOHHASI ONTHKA, COJTHEYHAs: OaTapes..

TEMATHYECKOE IIVIAHUPOBAHMUE,
B TOM YHCJIe C y4eTOM padoueil mMporpaMMbl BOCIUTAHUS € YKa3aHHEM KOJIMYeCcTBA 4YacoB,
OTBOJMMBIX Ha OCBOEHHE KAKI0H TeMbl

Ne HaumeHnoBanme KoimnuecrBo KoinuectBo Bo3moxkHOCTH
pa3aea aKaJleMHMYeCKNX | aKaJeMHYeCKUX | MCIO0Jb30BaHUA
4acos, 4acos, 3J1eKTPOHHBIX
OTBOAMMBIX Ha | OTBOJMMBIX Ha (uugpoBbIX)
OCBOEHHE KOHTpPOJIbHbIE | 00pa3oBaTeJbHbIX
Kaxa0i padoThI pecypcos
TeMbl/pa3jaesa
10 kaacce
Paznen 1. DUZUKA U METOJAbI HAYYHOI'O IO3HAHUSA
1.1 dusuka 1 METOIBI 2
HAay4HOT'O MMO3HAHUS.
Pa3nea 2. MEXAHUKA
2.1 Kunemaruka. 5
2.2 Junamuka. 7
2.3 3aKOHBI COXPaHEHUS B 6 1
MEXaHUKe.
Pasznen 3. MOJIEKYJISAPHASA ®PU3UKA U TEPMOJIMHAMUKA
3.1 OCHOBBI MOJIEKYJISIPHO- 9
KUHETHUYECKON TEOPHH.
3.2 | OcHOBBI 10 1
TEPMOJTUHAMUKHU.
3.3 | ArperatHbie COCTOSIHUS 5
BelrecTsa. ©a3oBEIe
MepPEXO/IbI.
Pasznea 4. JIEKTPOINMHAMUKA
4.1 \ DNEeKTpOCTaTHKA. | 10 \
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4.2 | IloctossHHBIN 12 1
JIEKTPUYECKUN TOK.
Toku B pa3IuyHbIX

cpenax.
Pasznea S. [loBropenue
5.1 | Hosropenue. 2 1
Oo01ee KOJIMYECTBO YaCOB 68

10 mporpamMme:

11 kaace
Paznen 1. 9JIEKTPO/IMHAMUKA
1.1 MarsuTHoe I0JI€. 11 1
DneKTpOMarHuTHasI
WHTYKITAS.
Paznen 2. KOJIEBAHUSI U BOJIHbBI
2.1 Mexanndeckue 1 9
3JIEKTPOMarHUTHbHIE
KoJIeOaHus.
2.2 MexaHUUecKue u 5 1
3JIEKTPOMArHUTHHIC
BOJIHBI.
2.3 OnTtuka. 10
Pa3zgen 3. OCHOBBI CHEIIMAJIBHOM TEOPUU OTHOCUTEJIBHOCTH
3.1 OCHOBBI crielIMaIbHON 4 1
TEOpUHU
OTHOCHUTEIBHOCTH.
Paznen 4. KBAHTOBASI ®U3UKA
4.1 OneMEeHTHI KBaHTOBOM 6
OIITHKH.
4.2 CrtpoeHue aToMa. 4
4.3 ATOMHOE SApO. 5
Paznen 5. 9JIEMEHTBI ACTPOHOMMUU U ACTPO®PU3UKU
5.1 DJIEeMEHTBI aCTPOHOMUU 7 1
U acTPO(U3HKH.
Paznen 6. OGOBIIAIOIIEE IOBTOPEHUE
6.1 O0o0maromee 7
MMOBTOPEHHE.
O011ee KOJIUYECTBO YaCOB 68
1o NporpamMmme:
BCEI'O 3a 1Ba rojga o0yueHus: 136
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