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INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOI'PAMMBI 11O ®U3UKE HA YPOBHE
CPEJJHEI'O OBLIEI'O OBPA30OBAHUSA

OcBoenue yuyeOHOro mnpeamera «®dusuka» Ha YpOBHE CpeaHero oodmiero oOpasoBanusi (0a30BbId
YPOBEHB) IIOJDKHO OOECIIEUHTh IOCTHXKECHHE CICAYIONINX JHYHOCTHBIX, METANpPEIMETHBIX W MPEIMETHBIX
00pa3oBaTeIbHbIX PE3yIbTATOB.

JIMYHOCTHBIE PE3YJIBTATbBI

JImuHOCTHBIE pe3ybTaThl OCBOCHUS yueOHOro mpeamera «DHu3KKa» NOMKHBI OTpaXkaTh TOTOBHOCTH U
CHOCOOHOCTh  OOYYarOIIMXCSl PYKOBOJCTBOBATHCS C(HOPMUPOBAHHOW BHYTpEHHEH IMO3WIMEH JUYHOCTH,
CHCTEMOW  IICHHOCTHBIX OpHCHTAalWi, TIO3WTHBHBIX BHYTPEHHHX YOEXKICHHH, COOTBETCTBYIOIINX
TPaJUIIMOHHBIM [IEHHOCTSIM POCCHICKOTO 0OIIECTBa, PACHIMPEHUE KUZHEHHOTO OIBITA U OIBITA IESTEILHOCTU B
mpoliecce peaar3anii OCHOBHBIX HalpaBJICHHH BOCTUTATEIILHON IS TEILHOCTH, B TOM YHCIIE B YACTHU:

1) rpa:xknaHcKoro BOCIUTAHMS:

c(OPMHUPOBAHHOCTH TPAKIAHCKON MO3HUIMK 00yYalomerocs Kak aKTUBHOTO M OTBETCTBEHHOTO WICHA
poccuiickoro oduiecTsa;

NPUHATHE TPAIUIHOHHBIX 00IIEYETOBEYSCKUX TYMAaHUCTUICCKUX U IEMOKPATHYSCKUX IICHHOCTEIH;

TOTOBHOCTh BECTH COBMECTHYIO JESTEIBHOCTh B MHTEpECax I'pa’kIaHCKOTO OOIIECTBa, y4acTBOBAThH B
caMoyITpaBJIeHUHU B 00pa3oBaTeIbHOI OpraHu3alum;

yYMEHHE B3aUMOJICHCTBOBATh C COLIMAIBHBIMH HHCTHTYTAMH B COOTBETCTBUHM C HMX (QYHKIHAMH H
Ha3HAaYCHHEM;

TOTOBHOCTB K T'YMaHUTAPHON W BOJIOHTEPCKOH S TEIBHOCTH;

2) NaTPUOTHYECKOT0 BOCIIUTAHMSI:

c(hopMHPOBaHHOCTH POCCHICKOHN TPAKIAHCKON UICHTUIHOCTH, TATPUOTHU3MA;

[IECHHOCTHOE OTHOIICHUE K TOCYJapPCTBEHHBIM CHMBOJIAM, JIOCTIDKEHUSAM POCCUMCKUX YUEHBIX B 001aCTH
(DU3UKU U TEXHUKH;

3) IyXOBHO-HPABCTBEHHOT'0 BOCIIMTAHHUS

c(OPMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, ITHYECKOTO OBEICHHS;

CIOCOOHOCTH OIEHUBATh CHTYaIlUIO U MPUHUMATH OCO3HAHHBIC PEIICHHS, OPUEHTUPYSICh Ha MOPAIBHO-
HPaBCTBEHHBIE HOPMBI U IICHHOCTH, B TOM YHCJIE B ACATEILHOCTH YUEHOTO;

OCO3HAHHE JIMYHOTO BKJIaa B MOCTPOCHHE YCTOMYMBOTO OyIyIIero;

4) 3¢TeTHYeCKOro BOCIHTAHMSA:

ACTETUYECKOE OTHOIIEHUE K MHPY, BKIIOYasi 3CTETUKY HAYYHOTO TBOPUYECTBA, MPHUCYIIETO (HU3NIECKON
HayKe;

5) Tpy1oBOro BoCHUTAHUS:

MHTEpEC K pa3indHbIM chepam npodeccHoHATEHON A TENFHOCTH, B TOM YHCIIE CBA3aHHBIM C (M3UKON
W TEXHHWKOH, YMEHHUE COBEpIaTh OCO3HAHHBIM BHIOOp Oyayuied mpodeccuu W pealn3oBBIBATh COOCTBEHHBIE
’KM3HCHHBIC TUTaHB;

TOTOBHOCTB M CITIOCOOHOCTH K 00pa30BaHUIO M caMOOOPa30BaHHUIO B 00JacTH (U3UKH HA MPOTSIKEHUU
BCEU XU3HHU;

6) IKOJIOrHYeCKOro BOCIIHTAHMSI:

Cc(OPMHUPOBAHHOCTH IKOJOTUUECKON KyJIbTYpHI, OCO3HAHHE TIIOOATBHOTO XapakTepa JKOJIOTHYECKUX
pooJIeM;

IJIAHUPOBAHUE W OCYLIECTBIICHHE JEWCTBUH B OKpYXKalOllled Cpele Ha OCHOBE 3HAHUA Lenei
YCTOWYMBOTO Pa3BHTHS YEIOBEUECTBA;

pacuIpeHne OIbITa JISTeIbHOCTH KOJIOTHYECKOH HAIPABIEHHOCTH HA OCHOBE UMEIOINXCS 3HAHUH 110
¢dusuke;

7) IEHHOCTH HAYYHOT0 MO3HAHHUS:

c(OPMHUPOBAHHOCTh  MHUPOBO33PEHHS, COOTBETCTBYIOILIEIO COBPEMEHHOMY YPOBHIO  Pa3BUTHS
(hm3nyecKoil HAyKH;

OCO3HAHME IIEHHOCTH HAy4YHOH [JesTeIbHOCTH, TOTOBHOCTh B TIpoLlecCe U3y4YeHUS (UIUKU
OCYIIECTBIISTH MPOSKTHYIO M UCCIIEA0BATEIBCKYIO IESITEIbHOCTD MHANBUIYaIBHO U B TPYIIIE.

METAHNPEJIMETHBIE PE3YJIBTATBI
Ilo3HaBaTe/ibHBIC YHHBepPCAJbHbIC y4eOHbIe NeliCTBHSA
ba3zoBble Joruueckme AedcTBUA:
CaMOCTOSITEIbHO (POPMYJIMPOBATE U AKTyaIM3UPOBATh [IPOOIIEMY, pacCMaTpUBATh €€ BCECTOPOHHE;
ONPEAEIATh LETH IEATENBHOCTH, 33/1aBaTh apaMeTPhl U KPUTEPUH UX TOCTHKECHUS,



BBISBIISITH 3aKOHOMEPHOCTH U IPOTUBOPEUMS B pACCMaTPUBAEMbIX (PU3NUECKUX SIBICHUSX;

paspabaTelBaTh IJIAaH PEIICHUs IpoOjeMbl ¢ Y4ETOM aHalu3a MMEIOIIUXCS MAaTepUaNIbHBIX U
HEMaTepUaNbHBIX PECYPCOB;

BHOCHUTbH KOPPEKTUBBI B I€ATENBHOCTD, OIIEHUBATh COOTBETCTBUE PE3YJIBTATOB LIENSIM, OLIEHUBATH PUCKU
MOCIIEACTBHN AEATEIbHOCTH;

KOOPIMHHUPOBATH U BBHIMOIHATE paboTy B YCIOBHSAX PEANbHOIO, BUPTYaJbHOTO M KOMOMHHPOBAHHOTO
B3aHUMOCHCTBUSI;

pa3BUBATh KPeaTUBHOE MBILIUICHUE IIPY PEILICHUHU >KU3HEHHBIX IPOOIIEM.

ba3zoBble ucciienoBare/ibcKkue AeiCTBHA:

BJIaJICTh HAYYHOH TEPMUHOJIOTHEH, KIIFOUYEBBIMH MOHSATHAMHU M METOIaMH (PU3MYECKOM HAYKH;

BJIaJCTh HaBBIKAMH Y4EOHO-HCCIIENOBATENbCKOM M IPOEKTHOW AEATEIBHOCTH B 00NacTH (hU3HKH,
CIIOCOOHOCTBIO M TOTOBHOCTBIO K CaMOCTOSITEJIBHOMY IIOMCKY METOZOB pELIeHUs 3afgad (U3U4ECKOro
coJiepKaHusl, IPUMEHEHHUIO Pa3IMYHbIX METOJIOB MTO3HAHMUS;

BJIaJCTh BHJAMH JEATSILHOCTH 10 MOJIYYEHUIO HOBOTO 3HAHHSA, €0 MHTEPIPETALUH, TPEOOPa30BaHUIO
U NIPUMEHEHHUIO B PA3JIMYHBIX y4eOHBIX CUTYalUsX, B TOM YHCIIE IPH CO3JaHUM YUEOHBIX IIPOEKTOB B 00IaCTH
li1)36370 478

BBISBIISATh NPUYMHHO-CIEACTBEHHBIE CBSA3M M AaKTyaJM3UpOBaTh 3ajiady, BBIIBUTaTh TUIOTE3y €&
pelIeHns, HaXOAUTh apryMEHThI JJs JOKa3aTelIbCTBA CBOUX YTBEP)KICHHM, 331aBaTh ITapaMETPbl U KPUTEPUU
pelIeHus;

aHAIM3MPOBATh IMOJYYEHHBIE B XOJE pEIIeHUS 3aJaydl pe3yJbTaTbl, KPUTHYECKH OLIEHHMBAaTh HX
JIOCTOBEPHOCTD, IPOTHO3UPOBATh U3MEHEHNE B HOBBIX YCIOBHSAX;

CTaBUTh U (HOPMYJIUPOBATh COOCTBEHHBIE 3a1a4l B 00pa30BaTeNbHON NESTEIBHOCTH, B TOM YHCIIE TIPU
W3yYeHHUN (HU3UKY;

JIaBaTh OLIEHKY HOBBIM CHTYallUsIM, OLICHUBATh IPUOOPETEHHBIN OIBIT;

YMETh IEPEHOCUTH 3HAHUS 110 (PU3KKE B IPAKTHUECKYIO 00JIaCThb )KU3HEACATEIbHOCTH;

YMETh MHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX 00acTeil;

BBIIBUTaTh HOBBIE UJEH, TIpeJlaraTb OpUrMHAJIbHbBIE TOAXO0/IbI U PELICHMS;

CTaBUTh NPOOJIEMBI U 337aull, JOIYCKAIOIINE aJbTePHATUBHbIEC PELLICHUS.

Pa6ora ¢ undopmanueii:

BJIaJICTh HAaBBIKAMU MOJTyYeHUs1 HH(popMauy GU3NIECKOTO COACPIKaHUsI U3 HCTOYHUKOB Pa3HBIX THIIOB,
CaMOCTOSITEIIBHO OCYIIECTBIISITh MOMCK, aHAIN3, CHCTEMATH3aLUI0 U HHTEPIpETalnio HHPOPMALUHN Pa3THIHBIX
BUJOB U (hOPM NpeNICTABICHUS;

OLICHUBATH JOCTOBEPHOCTH HHPOPMALINH;

UCTIONIb30BaTh CpElNCTBA HMH(MOPMAIMOHHBIX W KOMMYHHMKAIIMOHHBIX TEXHOJIOTHH B pEUICHUU
KOTHUTHBHBIX, KOMMYHHKATHBHBIX M OpPraHM3allMOHHBIX 3aJad C COOJoAeHHEeM TpeOOBaHMM SProHOMUKH,
TEXHUKHU 0€30MaCHOCTH, TUTUEHBI, PECYPCOCOEPEKEHNUS, TPABOBBIX U 3ITUYECKUX HOPM, HOPM MH(POPMALUOHHON
0e30IacHOCTH;

CO3/1aBaTh TEKCThl (PU3MYECKOrO COAEep)KaHUS B pPasIMUHBIX (opmarax C Y4ETOM Ha3HAYECHUS
nHGOPMALIMH U 1IeJICBOI ayIMTOPHH, BEIONPast ONTUMANBHYIO (hOpMY HPEACTaBICHHUS U BU3YAJIN3ALIH.

KoMMyHMKaTUBHBIE yHUBepCAJIbHbIE y4eOHbIe 1eliCTBUSA:

OCYIECTBIATH OOIIEHUE HA YPOKax (M3UKH U BO BHE-YPOUHOU JESITENEHOCTH;

pacro3HaBaTh NPEINOCHIIKH KOHGINKTHBIX CUTYyalluil U CMT4aTh KOH(IUKTHI;

Pa3BEPHYTO U JIOTHYHO U3J1araTh CBOIO TOUKY 3PEHUS C UCIOJIb30BaHUEM SA3BIKOBBIX CPEICTB;

MOHUMATh ¥ UCTIOJB30BaTh MPEUMYIIECTBA KOMaHHON U MHUBHUyalbHOW PabOTHI;

BBIOMpATh TEMATUKy M METOABI COBMECTHBIX NEHCTBUI ¢ y4ETOM OOLIMX MHTEPECOB U BO3MOXKHOCTEH
Ka)KOr0 4IeHa KOJUIEKTHBA;

MIPUHMMATh LE€IH COBMECTHOW JIEATENbHOCTH, OPTaHW30BHIBATH M KOOPAMHHUPOBATH JECUCTBUS IO €€
JOCTHMKEHHIO: COCTABJIATH IJIaH JEWCTBUM, paclpeneNsiaTb Pojd ¢ y4ETOM MHEHHM YYacTHHUKOB, 0OCYXKIaTb
pe3yabTaThl COBMECTHOM PabOTHI;

OIIEHUBATh KAYeCTBO CBOETO BKJIJa M KAXKJOrO YYaCTHHUKA KOMAHIbl B OOIIMH pe3ysbTar To
pa3paboTaHHBIM KPUTEPUAM;

Ipe/yIaraTb HOBBIE MPOEKTHI, OLEHUBATH MJIEW C MO3UIMH HOBHU3HBI, OPUTHHAIBHOCTH, NMPAKTHUECKON
3HaYNMOCTH;

OCYIIECTBISTh TO3WTHBHOE CTPAaTETMYECKOE TOBEJIEHHE B pPAa3IMYHBIX CHUTYyallUsiX, MPOSBIATH
TBOPYECTBO U BOOOPaKEHUE, OBITH MHULIUATHBHBIM.

PeryasiTuBHbBIE€ YHHBEPCAJbHbIE y4eOHbIE A€l CTBUSA
CamoopraHu3aums:



CaMOCTOSITETIbHO OCYIIECTBIISTh MMO3HABATEILHYIO NIEATEIHHOCTh B 00JNACTH (DU3HMKHM U aCTPOHOMHH,
BBISIBIISITH ITPOOJIEMBI, CTABUTH U (POPMYJIMUPOBATh COOCTBEHHBIE 3a]1a4H;

CaMOCTOSITETIbHO COCTABIIATH IUIAH PELICHUS] PAacuETHBIX M KAYEeCTBEHHBIX 3a/1a4, TUIaH BBITOJHEHUS
MPAKTUIECKOH PadOTHI C YUETOM HMEIOIINXCS PECYPCOB, COOCTBEHHBIX BO3MOXXHOCTEH M MPEANOYTEHUH;

JIaBaTh OLIEHKY HOBBIM CUTYaITUsIM;

pacumpsATh paMK1 y4eOHOT0 MpeIMeTa Ha OCHOBE JIMYHBIX MPEANOYTCHUI;

JieNaTh OCO3HAHHBINA BBIOOD, apIrYMEHTHPOBATH €ro, OpaTh Ha ce0sl OTBETCTBEHHOCTH 32 PEILICHHE;

OIIEHUBATh IPUOOPETEHHBIN OTIBIT;

croco6cTBOBaTh (POPMHUPOBAHUIO M MIPOSBICHUIO IPYIAUIMHA B 00JIaCTH (PU3HKH, TOCTOSHHO MOBBIIIATH
CBOI 00pa3zoBaTeNbHBINA 1 KyJbTYPHBIA YPOBEHb.

CaMOKOHTPOJIb, 3MONHOHAJILHBIN WHTEJJIEKT:

JIaBaTh OIEHKY HOBBIM CHTYAIWSIM, BHOCHTh KOPPEKTHBBI B JICSITEIBHOCTh, OIICHUBATH COOTBETCTBUE
pe3yAbTaTOB LEIsM;

BJIaJeTh HaBBIKAMH IIO3HABATEIbHOH pediIeKcHH Kak OCO3HAHHS COBEpLIAeMBIX JCHCTBUH U
MBICITHTENBLHBIX MTPOIIECCOB, X PE3yIbTATOB U OCHOBAHHIA;

UCTIOJIb30BaTh MPUEMBI peIICKCHH JJIsl OIICHKH CUTYallnH, BEIOOpA BEPHOTO PEIICHUS;

YMETh OLICHUBATh PUCKH U CBOEBPEMEHHO MTPUHUMATH PEIICHHS M0 UX CHIKEHUIO;

NPUHUMATH MOTHBBI U apT'YMEHTBI IPYTHX MPH aHATN3E PE3YJIbTATOB JICATCILHOCTH;

NPUHUMATE ce0s1, MOHUMAsi CBOM HEJJOCTATKH U IOCTOWHCTBA;

NIPUHAMATh MOTUBBI U apIYMEHTBI JPYTUX IIPU aHAIU3€ PE3YyIbTaTOB NEATCIbHOCTY,

MIpU3HaBaTh CBOE MPaBO U MPaBO JIPYTHX Ha OMINOKH.

B mpornecce MOCTHKEHHUS THYHOCTHBIX PE3yJbTATOB OCBOCHHS MPOrPaMMbl MO (U3UKE A YPOBHS
cpemHero ooOmero oOpa3oBaHHs Y OOYYalONIMXCSA COBEPIICHCTBYETCS OSMOIMOHAIBHBIM  MHTEJUICKT,
MpernoNaralonyii ChOPMUPOBAHHOCTS:

CaMOCO3HAaHWUSI, BKITFOYAIOIIET0 CHOCOOHOCTh MOHMMATh CBOE SMOIMOHANBLHOE COCTOSHHE, BUACTh
HaIpaBIIEHUS PA3BUTHS COOCTBEHHOI IMOIIMOHAIBHOM chepsl, ObITh YBEpEHHBIM B cebe;

CaMOPETyJIMPOBaHHs, BKIIOYAIOIIETO CAMOKOHTPOJb, YMECHHE MPHHUMATh OTBETCTBEHHOCTH 32 CBOE
MOBEJICHHUE, CIIOCOOHOCTh ANANTHPOBAThCS K SMOIMOHAILHBIM U3MCHEHUSIM W MPOSBIATH THOKOCTh, OBITH
OTKPBITHIM HOBOMY;

BHyTpeHHCﬁ MOTHUBaIHH, BKJHO‘-IaIOHICﬁ CTPEMJICHUC K JOCTHIXKCHHUIO ILCJIM MU YCIIEXY, OIITUMH3M,
WHULIHNATUBHOCTh, YMCHUC ILCI‘/'ICTBOBaTI) HUCXO0Os1 U3 CBOUX BO3MO)KHOCTCI>1;

HMIIATHH, BKIIOYAIOMIECH CITOCOOHOCTh MOHUMATh SMOIUOHAILHOE COCTOSIHUE JAPYTHX, YYUTHIBATH €rO0
MIPU OCYLIECTBICHUH OOIIEHUS, CIOCOOHOCTh K COYYBCTBHIO U COTICPEKUBAHHUIO;

COIMAJIBHBIX HABBIKOB, BKIIIOYAIOHIWX CHOCO6HOCTL BbICTpaMBAaThb OTHOIICHHUA C APYTHMMHU JIHOAbBMU,
3a00TUTHCS, MPOSBIISITh HHTEPEC U Pa3peraTh KOHPIUKTHI.

HPEIMETHBIE PE3YJIBTATBI

K koHimy oOy4yeHuss mnpeaMeTHble pe3yiabTaThl Ha 0a30BOM YPOBHE JIOJDKHBI — OTPaXKaTh
c(OPMHUPOBAHHOCTD y 00YYAOINXCS YMEHUI:

JEMOHCTPHPOBaTh Ha TpUMepax poiib U MecTo (M3UKKM B (OPMHUPOBAHMH COBPEMEHHON HaydyHOH
KapTHHBI MUpPa, B Pa3BUTHH COBPEMEHHON TEXHUKU M TEXHOJIOTHH, B IPAKTUUECKON A€ TEILHOCTH JIIOJICH;

YUUTBIBaTh TPAaHULBl IPUMEHEHUS W3YYCHHBIX (DU3MYECKMX MOJeNei: MarepuaibHas TO4YKa,
WHepIHadbHas CHUCTeMa OTCYéTa, aOCONIOTHO TBEPIOE TENO, HICANbHBIA Ta3, MOJENH CTPOCHUS Ta30B,
XKHUJIKOCTEH U TBEPABIX TEJ, TOUCUHBIN MIEKTPUIESCKUHN 3apsa IPU pelieHuH (U3NIEeCKUX 3a1ay;

pacro3HaBath (U3MYECKUE SIBICHHUS (IIPOLECCH) M OOBSACHATH MX HAa OCHOBE 3aKOHOB MEXaHHKH,
MOJIEKYJISIDHO-KUHETHYECKON TEOpHH CTPOCHHSI BEIIECTBA M JJIEKTPOJAMHAMHUKH: DPABHOMEPHOE W
PaBHOYCKOpEHHOE MPSIMOJMHEHHOE JBIKEHHE, CBOOOTHOE MaJIeHUE Tel, ABIKEHUE TI0 OKPYKHOCTH, UHEPIIHS,
B3auMoJeiicTBue Tel, Juddy3usi, OpOyHOBCKOE ABHKECHUE, CTPOCHHE XHUIKOCTEH M TBEPIABIX TN, N3MEHEHHUE
o0BEMa Tenm MpH HarpeBaHWHU (OXJIAXIECHHH), TEIJIOBOE PAaBHOBECHE, HMCIApPEHWE, KOHAEHCAIWs, IUIaBJICHUE,
KpUCTAJUTH3AIMS, KHTIEHHE, BIAXXHOCTh BO3yXa, MOBBIIICHNE JIABJICHHUS Ta3a IIPU €r0 HarpeBaHWH B 3aKPHITOM
cocyzie, CBsI3b MEXJy IapaMeTpaMu COCTOSHMS Ta3a B M30IpPOLECcCax, AIEKTpU3alys Tell, B3aUMOAECHCTBUE
3apsA70B;

ONHCHIBATh MEXAaHWYECKOE [IBIKEHHE, WCIIONb3ys (pu3nueckne BETWYHMHBI: KOOpAWHATA, IYTh,
NepeMeIIeHNe, CKOpOCTb, YCKOPEHHE, Macca Tena, Cujla, HWMIYJIbC Tela, KUHETUYeCKas JSHEeprus,
MOTEHIMANbHAS JHEPrus, MeXaHudeckass paboTa, MexaHHYecKash MOIIHOCTb, NPU ONHCAHUH MPAaBUIBHO
TPaKTOBaTh (PU3MYECKUN CMBICI WCIIOJIL3YEMbIX BEIWYHH, X 0003HAYCHHUS U €IUHHIILI, HAXOIUTHh (POPMYIIHI,
CBSI3BIBAIONINE JTAHHYIO (PU3MUECKYIO BEIMYUHY C IPYTUMH BEJTMUYNHAMU;



ONHMCHIBATh WM3YYEHHBIC TEIJIOBBIC CBOWCTBA TEII W TEIUIOBBIC SIBJICHHSI, HWCIIONB3Ys (pu3ndeckue
BEIIMYMHBL: TaBJICHUE Ta3a, TEMIIepaTypa, CPEIHSSI KHHETUICCKAs DHEPTUS Xa0THUYECKOTO JIBMKCHUS MOJICKYI,
CPEIHECKBaJpaTUYHAS CKOPOCTH MOJICKYJ, KOJUYECTBO TEIUIOTH, BHYTPCHHS OJHeprus, pabora Tasa,
KO3 (UITUCHT MOJIE3HOTO JICHCTBHS TEIJIOBOTO JBUTATEINS; TIPU OMUCAHUU MPABIILHO TPAKTOBATh (PU3NUCCKUIA
CMBICJ HCIIONIB3YEMBIX BEIMYMH, UX OOO3HAUEHUS W €AMHHIBI, HAXOAUTh ()OPMYJIBI, CBS3BIBAIOIINE JAHHYIO
(PM3UYECKYIO BETUUMHY C APYTUMU BEIIMYHMHAM;

ONKCHIBATh U3YyUCHHBIC SJICKTPUYCCKHE CBOWMCTBA BEIISCTBA M DIICKTPHUUCCKUE SBICHUS (IPOIIECCHI),
WCTIONB3YS (DM3WUECKHe BETMYMHBI: JIIEKTPHUSCKUN 3apsi, SJIEKTPHUECKOe TIoje, HampsHKEHHOCTH IO,
MTOTEHIINA, PAa3HOCTh TIOTEHIIMAJIOB; TIPH OMHUCAHHH MTPABIIIFHO TPAKTOBATH (DU3NIECKUI CMBICI UCTIOIh3yEeMbIX
BEJMYMH, X 0003HAYCHUS U AWHHUIIBI, YKa3bIBaTh (DOPMYJIbI, CBS3BIBAIONIUE TaHHYIO (PH3UUCCKYIO BEJIMUNHY C
JIPYTHMHU BETHYUHAMY,

aHAIM3UPOBATH (DU3MUECKUE TPOIIECCHI U SBJICHUS, UCTIONB3YS (PH3MUeCKre 3aKOHBI M IPUHITUIIBL: 3aKOH
BcemupHoro Tsarotenus, |, Il u Il 3akonbr HbloTOHA, 3aKOH COXpaHEHHS MEXaHHUUYECKON 3HEPruu, 3aKOH
COXPaHEHUS UMITYJIbCA, TIPUHIUI CYTIEPIIO3UIIUU CUJI, TIPUHITUI PABHONPABUS HHEPIIUAIBHBIX CUCTEM OTCUETA,
MOJIEKYJISIPHO-KMHETHYECKYI0 TEOPHIO CTPOSHHS BEIIECTBA, Ta30BBIE 3aKOHBI, CBS3b CPEAHEW KHHETHYECKOW
SHEPTHH TETUIOBOTO BIKEHHSI MOJIEKYJ ¢ aDCOMFOTHOW TeMITepaTypoii, IepBbIil 3aKOH TEPMOJMHAMUKH, 3aKOH
COXPaHEHUS JJICKTPUIECKOro 3apsja, 3akoH KysoHa, mpu 3TOM pa3inyaTh CIOBECHYIO (hOPMYIUPOBKY 3aKOHA,
€ro MaTeMaTHIeCKOe BBIPAKEHUE U yCIOBHS (TPaHUIIBI, 00JIACTH) TPUMEHUMOCTH;

OOBSACHATH OCHOBHBIE TIPHUHITUNBI JEHCTBHUS MAIINH, MPUOOPOB U TEXHUYECKUX YCTPOUCTB; pa3imdyaTh
YCIIOBHS X 0€30MacHOTO MCIIOJIb30BAHUS B TIOBCCTHEBHOMN JKU3HH;

BBITIOJIHSTh 3KCIICPUMEHTHI 110 UCCIICAOBAHUIO (DU3MUYCCKUX SBJICHUI UM MPOIIECCOB C MCIIOJIb30BAHUEM
MPSIMBIX W KOCBEHHBIX HM3MEpPEHWH, MpPU 3TOM (QOPMYIHPOBATH IPOOJIEeMy/3aady W THUIOTE3y Y4eOHOTro
AKCIIEPUMEHTA, COOMPATh YCTAHOBKY M3 MPEIJIOKEHHOI0 000PYA0BaHUs, POBOJUTH OIBIT U (POPMYIHPOBATH
BBIBOJIBL;

OCYIIECTBIATh MpPSMble W KOCBEHHBIE H3MepeHHUS (M3WYECKUX BEIWYHMH, IMPH O3TOM BBIOWPATH
ONITUMAJTBHEIH CITIOCO0 M3MEPEHUS U NCTIOIB30BaTh N3BECTHBIE METO/IBI OIIEHKH MOTPEITHOCTEN H3MEpEHHI;

HCCJICIOBATh 3aBUCUMOCTH MEXKAY (DU3MUECKUMHU BEIMYMHAMU C UCIIOIb30BAaHUEM MPSAMBIX U3MEPCHUM,
MPH 3TOM KOHCTPYHPOBATh YCTaHOBKY, (PUKCHUPOBATh PE3YIbTATHl TOITYYCHHOW 3aBUCUMOCTH (DH3MUECKUX
BEITMYMH B BUJIE TAOIUI] 1 TPadUKOB, JIENaTh BEIBOJBI IO PE3YyIbTaTaM HCCIIEIOBAHUS;

co0JroaTh TpaBWia OE30HacHOr0 Tpyna IpH MPOBSACHUM HCCICAOBAaHUH B paMKax y4eOHOro
JKCIIEPUMEHTa, YU4eOHO-HCCICI0BATEILCKON U MPOCKTHON JEATEIILHOCTH C WCIOJIb30BAHUEM U3MEPHUTEIBHBIX
YCTPOMCTB U JIaDOPaTOPHOTO 00OPYIOBAHUS;

peliath pacu€THBIC 3a/1a4M C SBHO 33JaHHOHN (PU3MUYECKOW MOJICIIBIO, HCIIOJB3Ys (DH3MUECKUE 3aKOHBI U
MPUHIIMIIBI, Ha OCHOBE aHaIM3a YCJIOBUS 3aJlaud BBIOMPATh (U3UYECKYIO MOJECIb, BBLICIATH (PU3UUYCCKUC
BEITMYMHBI U (QOpPMYJBI, HEOOXOMuMBbIE I €€ pelIeHHs, MPOBOJUTHh PACUEThl M OICHWBATh PEATbHOCTH
MOJTy4YE€HHOTO 3HaYeHHsI (PH3MUECKON BETUIHNHEL,

peliaTh KaueCTBECHHBIC 3a/Ia4M; BICTPAMBATh JIOTUYECKH HEMPOTHBOPEUMBYIO LIEMIOYKY PACCYKICHHUM C
OTIOPOH Ha N3YYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH ¥ (PU3MUYECKUE SBICHUS;

WCIIONb30BaTh MPH PEHIeHWH YYeOHBIX 3aJad COBPEMEHHbIe WH(OPMAIMOHHBIE TEXHOJOTHH IS
MOKCKa, CTPYKTYPUPOBAHKS, HHTEPIIPETALIMKA U MIPEICTABICHUS yUeOHONW M HAYYHO-TIONYJIIPHON nH(pOpMAaIuy,
MOJIyYEHHOW U3 PA3JIMYHBIX UCTOYHUKOB, KPUTHUECKN aHAJIU3UPOBATH MOJIyYaeMyI0 HHPOPMAIIHIO;

MPUBOJNTh TPUMEPHl BKJIAZa POCCHUCKUX W 3apyOeKHBIX YUEHBIX-(QU3UKOB B pPa3BUTHE HAYKH,
00BsICHEHHE TIPOIECCOB OKPYIKAIOIIETO MHUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTHH;

UCIIOJIb30BaTh TEOPETHUCCKUE 3HAHUS 10 (U3UKE B TOBCEAHCBHON JKM3HU I OOCCICUeHUS
0e301MacHOCTH TPU OOpaIlleHuH ¢ MPUOOpPAMH M TEXHWYECKUMH yCTPOWCTBAMHU, AJISI COXPAHEHHS 3/I0POBBS U
COOJFO/IEHUST HOPM KOJIOTHYECKOTO TTOBEICHUS B OKPYIKaIOIIel cperne;

paboTaTh B IPYIIE C BBHIMOJIHCHUEM pPAa3JIMYHbIX COLMAIBHBIX POJICH, MIAHUPOBATH Pa0bOTy TPYIIIIHI,
pPaAIlMOHAIIBHO pacHpe/eiATh O0S3aHHOCTH M IUIAHUPOBATH JICATCIBHOCTh B HECTAHJIAPTHBIX CHUTYAlMsX,
aJICKBAaTHO OLIEHUBATh BKJIA]] KQXKJIOTO U3 YYaCTHUKOB IPYIIBI B PEIICHHE PACCMATPHUBAEMOM MTPOOIIEMBI.

JICMOHCTPHPOBAaTh Ha NpHMEpPax pPojb M MECTO (U3UKH B (HOPMHUPOBAHHMH COBPEMEHHOW Hay4YHOMH
KapTUHBI MUpA, B Pa3BUTUU COBPEMEHHON TEXHUKH U TEXHOJIOTMH, B MPAKTUYECKON JEATENBbHOCTU JIIOACH,
LEIOCTHOCTh M €IMHCTBO (PM3UYECKON KapTHHBI MUPA;

YYUTBIBATh TPAHUIIBI IPUMEHEHUS U3YUYEHHBIX (PU3NIECKUX MOJICICH: TOUCUHBIH NEKTPHUSCKUH 3apsil,
JIyd CBEeTa, TOYCYHBI MCTOYHUK CBETa, sIICPHAs MOJEIb aroMa, HYKJIOHHAs MOJE/Ib aTOMHOTO sijpa IpH
pelIeHny (PU3NIECKHX 3a/1a4;

pacrno3HaBath (U3UYECKHUE SIBICHUS (IIPOLIECCHI) H OOBSICHATH MX HA OCHOBE 3aKOHOB JJICKTPOIUHAMUKU
M KBAaHTOBOHM (DU3MKH: DJIEKTPHUUECKAs MPOBOIUMOCTD, TEILUIOBOE, CBETOBOE, XUMHUYECKOE, MAarHUTHOE JICHCTBHSI
TOKa, B3aMMOJICHCTBHE MAarHUTOB, SJICKTPOMAarHUTHAS MHIYKIUS, ACHCTBUE MarHUTHOI'O IOJIS Ha MPOBOJHUK C
TOKOM U JBWXYIIUHCS 3apsij, 3JIEKTPOMArHUTHBIE KOJIEOAHWs M BOJHBI, MPSAMOJIMHEHHOE PaCIpOCTpaHEHUE



CBETa, OTpPaKCHHE, NpeloMIIcHHe, UHTepdepeHus, mudpakius W TOJSpU3alMs CBeTa, JUCICPCHS CBETa,
dotosnexktpuueckuii 3ddext (horoaddexT), cBeTOBOE AaBlICHHE, BOSHUKHOBEHUE JIMHEHYATOr0 CIIEKTpa aToMa
BOJIOPOJIa, ECTECTBEHHAS U UCKYCCTBCHHAS PAINOAKTUBHOCTH;

OTHCHIBATh U3yUYCHHBIC CBOWCTBA BEIIECTBA (JICKTPUUCCKUE, MATHUTHBIC, ONTHYECKUE, IICKTPHUCCKYIO
MIPOBOJAMMOCTD PA3JIMYHBIX CpPEel) M DIIEKTPOMArHUTHBIC SBICHUS (IIPOIIECCHI), HCIONB3ySd (UINIECKHE
BEJTMYMHBL: AICKTPUYCCKHUN 3apsijl, CHJIa TOKa, 3JIEKTPUYCCKOE HANPSHKEHUE, DIIEKTPUUECKOE COIPOTHBIICHHE,
Pa3HOCTh TOTEHITMAJIOB, JICKTPOJBUKYIIAsl CUIa, padOTa TOKa, MHAYKIMS MArHUTHOI'O TOJs, cuia Ammepa,
cwia JlopeHna, MHAYKTHUBHOCTD KAaTYIIKH, SHEPTHUS AIIEKTPHUECKOTO M MAarHUTHOTO TMOJIEH, TepHO/ U 4acToTa
KojeOaHuil B KojeOaTenmbHOM KOHTYpE, 3apsii U CHjia TOKa B MPOIECCE TapMOHHYECKHUX SIEKTPOMAarHUTHBIX
KojeOaHuii, (POKYCHOE pACCTOSHHUE M ONTHYECKas CHJa JIMH3BI, MPH ONHUCAHWUM MPABHILHO TPAKTOBATh
(m3uyecKkuil CMBICTT HCTONB3YyEeMBIX BEIHYHH, WX OOO3HAYeHHWS W eNWHUIBI, YKa3blBaTh (HOPMYIIHI,
CBSI3BIBAIONINE JAaHHYIO (U3UIECKYIO BETMUNHY C APYTUMH BETUIHHAMHU;

OTKCHIBATh U3yYCHHBIC KBAHTOBBIC SBJICHUS U TPOIICCCHI, HCIIONB3Ys (DU3MUYECKUE BETHMYUHBI, CKOPOCTh
AJICKTPOMArHUTHBIX BOJIH, JUTMHA BOJIHBI U YacTOTA CBETAa, SHEPTUs U MMITYJILC (POTOHA, TICPUO]T TOIypacaa,
SHEpPrHs CBA3M AaTOMHBIX S/IEp, NPU OMHUCAHWH TPAaBWIBHO TPAKTOBATH (PU3UUECKHA CMBICT HCIIOIH3yEeMbIX
BEJIMYWH, NX 0003HAYEHUS U €AMHHUIIBI, YKA3bIBaTh (POPMYIIBI, CBSA3BIBAIOIINE JAHHYIO (DH3MUECKYIO BETMYUHY C
JIPYTHMHU BEIMYUHAMH, BEIYUCIIATh 3HAYCHUE (DU3UYCCKON BEIIMYNHBL;

aHAM3UPOBATH (DU3MUECKUE MPOIIECCHI U SBJICHUS, UCTIONB3YS (PH3MUecKre 3aKOHBI U IPUHITUIIBL: 3aKOH
Owma, 3aKOHBI TTOCIIEIOBATENFHOTO U MapaIebHOTO COSIMHEHNS TIPOBOTHUKOB, 3akoH J[xoyns—JIeHna, 3akoH
AJICKTPOMAarHUTHON HMHJYKIIMH, 3aKOH MPSIMOJIMHEHHOTO PAaCIPOCTPAHCHUS CBETA, 3aKOHBI OTPAKCHHUS CBETa,
3aKOHBI MPEJIOMIICHUS CBETA, ypaBHEHHE DWHIITEHHA IS POTOAPPEKTa, 3aKOH COXpaHCHHS SHEPTHH, 3aKOH
COXpaHEHUsl HMMITYJIbCa, 3aKOH COXPaHEHHS JIIEKTPHUUECKOTO 3apsaa, 3aKOH COXPAHEHWS MacCOBOTO YHCIA,
nocTtyiatel bopa, 3aKOH pagroaKkTHBHOTO paclaja, MPH 3TOM pa3lindaTh CIOBECHYIO (OPMYIHUPOBKY 3aKOHA,
€ro MaTeMaTHYECKOE BBIPAKCHUE U YCIOBUS (TPaHUIIBI, 00J1aCTH) TPUMEHUMOCTH;

OTIpEIeTISATH HAPABJICHUE BEKTOPA HHAYKIIMA MarHUTHOTO TIOJS TIPOBOJHUKA C TOKOM, CHIIBI AMIiepa u
cwisl JlopeHna;

CTPOUTH H OTIMCHIBATH N300paXKEHNE, CO3/IaBAEMOE IIOCKUM 3€PKaJIOM, TOHKOH JINH30H;

BBITIONHSTH SKCIIEPUMEHTHI 110 UCCIIEAOBAHUIO (DH3MUECKUX SIBIICHUI M MPOIECCOB C HCIIOIb30BaHUEM
MPSIMBIX W KOCBEHHBIX HM3MEpPEHWil: Tpu 3ToM (GOpPMYIHPOBaTh MpoOJIeMy/3aady W THUIOTE3y Y4eOHOTO
AKCIIEPUMEHTA, COOMPATh YCTAHOBKY M3 MPEIJIOKEHHOIO 000PYA0BaHUs, POBOJUTH OIBIT U (POPMYIHPOBATH
BBIBOJbI,

OCYIIECTBISATh MpPSIMBlE W KOCBEHHBIE W3MepeHHUS (U3UYECKUX BEIWYHWH, IMPH 3ITOM BBIOMPATH
ONTUMAaIbHBIN CHOCO6 HU3MEPCHHUA U UCIIOJb30BaTh U3BECTHBIC METOABI OLICHKHU HOFpCHIHOCTCﬁ I/I3MepeHHﬁ;

ucciea10BaTb 3aBUCUMOCTH (1)I/I3I/I'-IGCKI/IX BCJIMYUH C HUCIIOJIB30BAHUEM IIPAMBIX I/ISMepeHI/If/'Il mpu 3TOM
KOHCTPYHMPOBAaTh yCTaHOBKY, (DMKCHPOBATH PE3yNIbTaThl TMOJIYYCHHOH 3aBUCHMOCTH (DM3WYECKUX BEIUYUH B
BHJIe TaONHIl ¥ TPa(QHUKOB, A€TaTh BRIBOJIKI 110 PE3yJIbTaTaM UCCIICIOBAHHUS;

coOmoaarhk TpaBwia 0e30MacHOro TpyAa NpU TPOBEACHUM HCCIEAOBAHUNA B paMKax Y4eOHOTO
AKCIIEPUMEHTa, YIeOHO-HCCIEe0BATENIbCKONH U TIPOSKTHON NIEATEIBEHOCTH C WCIMOJIb30BaHUEM W3MEPHUTEIHHBIX
YCTPOMCTB U JIaDOPaTOPHOTO 00OPYIOBAHUS;

pemarh pacu€THbIE 32/1a4U C SBHO 33/IaHHON (PU3NYECKOH MOJIENbBI0, NCIONB3Ys (HU3nYecKrue 3aKOHBI U
MPUHIAIIBI, HA OCHOBE aHa/in3a YCJIOBHA 3aJadu BLIGI/IpaTI) q)HSH‘ICCKYIO MOACIb, BBIICIATH q)HSHLIeCKI/Ie
BEITMYMHBI U (QOpPMYJBI, HEOOXOMuMbIe Ul €€ pelIeHus, MPOBOAWTHh PACUYETHl W OIEHWBATh PEANbHOCTH
MOJTy4E€HHOTO 3HaYeHHsI (PH3MUECKON BETUIHHEL,

peuiaTth Ka4€CTBCHHBIC 3a/Ja4i: BbICTPAMBATL JIOTUYCCKHU HEIIPOTUBOPCUUBYIO LCIIOYKY paCCY)KI[eHI/Iﬁ C
OTIOPOH Ha N3YYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH ¥ (PU3MUYECKHUE SBICHUS;

WCIIONb30BaTh MPH pEHIeHWH YYeOHBIX 3aJad COBPEMEHHbIe WH(OPMAIMOHHBIE TEXHOJOTHH IS
MOKCKa, CTPYKTYPUPOBAHUS, MHTEPIIPETALINH U TIPEICTaBICHUS Y4eOHOH U HAYyYHO-TIOMYJISpHO MH(OopMaIyH,
HOHy‘IeHHOﬁ 13 PA3JIMYHBIX UCTOYHUKOB, KDUTUYCCKU aHAJIM3UPOBATH IOJIYy4aCMYyIO I/IH(I)OpMaI_[I/IIO;

OOBSACHSTH MPUHIIUIIBI IEHCTBUS MAIIWH, IPUOOPOB U TEXHHUYECKUX YCTPOUCTB, pa3linvaTh YCIOBUS UX
0€3011acHOT0 UCTIONIL30BAHMUS B IOBCETHEBHOM KHU3HMU;

MPUBOANTH TPUMEPHI BKJIaJla POCCHICKUX W 3apyOexHBIX YIEHBIX-(DM3MKOB B pPa3BUTHE HAYKH, B
00BsICHEHHE TIPOIIECCOB OKPYIKAIOIIETO MHUPA, B PA3BUTHE TEXHUKH U TEXHOJIOTHH;

UCIIONb30BaTh TEOPETHUYECKUE 3HAHUS 10 (U3UKE B TOBCEAHCBHON JKM3HM I OOECTIeueHUS
0e30macHOCTH TIpU OOpaIlleHnH ¢ MPUOOpaMH M TEXHUYECKHMH yCTPOHCTBAMH, JIUISl COXPAHEHUS 3JI0POBbS H
COOJIIOZICHUSI HOPM 3KOJIOTMYECKOT0 MOBEICHHUS B OKPY KalOIIel cpere;

paboTarh B TpyNIle C BBHIIOJIHEHWEM DPa3JIMYHBIX COIMAIBHBIX POJICH, TUIAHUPOBATh PabOTy TPYIIIHI,
paloOHAIIBHO pacHpeacisaTh 00SI3aHHOCTH U IJIaHUPOBATE JACATCIIBHOCT B HCECTAHAAPTHBIX CHUTYaAIUAX,
aJIeKBaTHO OLIEHUBATh BKJIA]] KQXKIOTO U3 YIaCTHUKOB IPYIIBI B PELICHUE PACCMaTPHUBAEMOM MTPOOIEMBI.



COAEPKAHUE YYEBHOI'O IIPEJJMETA

Pasnen 1. ®u3uka 1 MeTOAbI HAYYHOT0 MIO3HAHUS

®usuka — Hayka o npupozae. Hayunele MeTobpI IO3HAHUS OKpYyXkaroliero Mupa. Posp skciepumenTa u
TEOpUH B TIPOIIECCE TIO3HAHUS MPUPOIBI. DKCIIEPUMEHT B (pr3uKe.

MogenupoBanue Qu3MYecKUX SIBICHUH WU TpoueccoB. Haydnbple rumorespl. duszndeckue 3aKOHBI U
TeopHH. ['paHUIIBI MPUMEHUMOCTH (PU3MYECKHUX 3aKOHOB. [[pUHIMI COOTBETCTBUSL.

Pomp m mecto ¢m3ukm B (OPMUPOBAHUH COBPEMEHHON HAaydHOW KapTHHBI MHpPA, B MPAKTUYECKOMH
JEeSATEIbHOCTHU JHOACH.

Jlemoncmpayuu

AHanorossle 1 U POBbIE H3MEPHUTETHHBIE TPUOOPHI, KOMITBIOTEPHBIE TATIHUKH.

Pa3nen 2. Mexanunka

Tema 1. Kunemamuka

Mexannueckoe JaBuKeHHE. OTHOCHUTENBHOCTh MeXaHH4Yeckoro JBmkeHHd. Cucrema orcuéra.
TpaexTopus.

Ilepememenne, CKOpOCTh (CpemHsisi CKOPOCTb, MTHOBEHHAs CKOPOCTh) M YCKOpPEHHE MaTepHaIbHOU
TOYKH, UX IIPOEKIIMU Ha OCH CUCTEMBI KOOpAMUHAT. CII0KEHUE NMEePEMEILIEHUI U CII0KEHNE CKOPOCTEH.

PaBHOMEpHOE W paBHOYCKOpEHHOE MpPSIMONHHEHHOE ABIKeHue. |'padmkn 3aBUCHMOCTH KOOpIMHAT,
CKOPOCTH, YCKOPEHHS, IIyTH U MIEPEMEIICHIS MaTEPUAITBHON TOUYKH OT BpEMEHH.

CBo0OoHOE TIajicHue. Y CKOpeHHe CBOOOTHOTO M CHUS.

KpuBonuneitnoe naBmwxeHue. [[BmwkeHne MaTepHalbHON TOYKH IO OKPYXKHOCTH C IIOCTOSHHON IO
MOJYIII0O CKOPOCTBIO. YTIIOBas CKOPOCThb, JHHEHHas cKopocTe. llepmom W dactora oOpalieHus.
LenTpocTpeMuTensHOE yCKOPEHHE.

TexHu4eckue ycTpoicTBa M MPaKTHUYECKOE MPUMEHEHHUE: CIHUIOMETp, IBHKEHHE CHapsIOB, LIETIHbIE U
PEMEHHBIE IEPENAYH.

Lemoncmpayuu

Mojienb cucTeMsl 0TCU€Ta, HILUTIOCTPAIM KHHEMAaTHUYECKUX XapaKTePUCTHUK JBUKECHHUS.

[IpeobpazoBanue IBMKESHHUN C HCIIOIB30BAHUEM TPOCTHIX MEXaHU3MOB.

[lagenne Tenm B BO3AyXe U B pa3peskeHHOM MTPOCTPAHCTBE.

Habnronenue apmxeHus Teaa, OpOIIEHHOTO MO/ YIJIOM K TOPU30HTY U TOPU3OHTAIBHO.

H3mepenne yckopeHusi CBOOOTHOTO MajCHUSI.

Hampasienue cKOpoCTH PH IBUKEHUH MO0 OKPYKHOCTH.

Tema 2. /lunamuxa

ITpunnun otHocutensHOcTH 'anunes. [lepsblil 3akoH HeroToHa. MHEpLMaNbHBIE CUCTEMBI OTCUETA.

Macca tena. Cuna. IpuHiun cynepnosunnu cuil. Bropoit 3akoH HeloToHa U1 MaTepHuabHOM TOUYKH.
Tpetnii 3akoH Hpl0TOHA 17151 MaTEpPUATIBHBIX TOYEK.

3aKoH BceMUpHOTo TaroreHus. Cumna tspkectH. [lepBast kKocMudeckas CKOpOCTb.

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

Tpenne. Bunbl tpernst (mokosi, ckonkxkenus, kadenus). Cuna tpenus. Cyxoe Tpenue. Cuia TpeHUs
CKONIBKEHUsSI U cuina TpeHus: mokos. Kosdounment tpenus. Cuia CONpPOTUBICHHS NPU JIBUKEHUHM Tella B
YKUJKOCTH WJTU rase.

[loctymarenpHOE U BpaliaTenbHOE IBUKEHHE a0COIFOTHO TBEPAOTO Tela.

MoMeHT CHITBI OTHOCHTENFHO OCH BpaleHus. [Inedo cumnbl. YcnoBust paBHOBeCHs TBEPIOTO Tela.

TexHrn4yeckne ycTpoWCTBAa M IMPaKTHUECKOE NMPUMEHEHHUE: MOAIINIHUKHN, JBM)KEHHE HCKYCCTBEHHBIX
CIIyTHUKOB.

Lemoncmpayuu

SIBrieHrE MHEPIUU.

CpaBHEeHHE Macc B3aUMOJIEHCTBYIOLIUX TEJI.

Bropoii 3akon HetoToHa.

N3mepenue cuil.

CrnoxxeHue cui.

3aBUCUMOCTb CHJIBI YIIPYTOCTHU OT J1e(OpMaLny.

HesecomocTs. Bec Tena npu ycKOpeHHOM NOABEME U MAJCHUH.

CpaBHeHHE CHJT TPEHUS TTOKOS, KaYeHHUS U CKOJIbKECHHUS.

VYcnoBus paBHOBeCHs TBEPIOTO Tena. Buasl paBHOBeCHs.

Tema 3. 3axonvl coxpanenun ¢ MexanHuke

HNmnynsc MaTepuanbHOM TOUKH (Tesa), CHCTEMBI MaTepUaNbHBIX TOUeK. VIMIyJIbC CHIIBI U M3MEHEHUE
HMMITyJIbCa TeJa. 3aKOH COXpaHeHUs MITyJIbca. PeakTBHOE IBHKEHHE.

Pabora cuitbl. MOIITHOCTh CHITHI.



Kunetndeckas sHEprust MaTepuaabHON TOUKU. Teopema 00 M3MEHEHHH KHHETHIECKON DHEPTHH.

INorennmanbHas oSHeprus. [loTeHnmanmbHas SHEprus ynpyro AeOPMHPOBAHHOW  IPY>KHHBL
[NoreHumanbHas sHEPrHs TeNa BOIM3K HOBEPXHOCTH 3EMIIH.

[ToTeHuManbHBIe W HE MOTEHIHMAJbHBIE CHIIbl. CBA3b pabOTHl HE MOTEHIUAIBHBIX CHJI C MU3MEHEHHEM
MEXaHUYECKON 3HEPIUH CUCTEMBI TeJl. 3aKOH COXPAaHEHUSI MEXaHUIECKOM SHEPTUu.

VYipyrue u Heynpyrvue CTOIKHOBEHHUS.

TexHru4yeckre ycTpoiicTBa M MPAKTHUUECKOE NPUMEHEHHE: BOAOMET, KOIEpP, NMPYKUHHBIM MHCTOJET,
JBIDKEHHE PaKeT.

Jlemoncmpayuu

3aKOH COXPAaHEHUs UMITYJIbCA.

PeakTuBHOE IBHXKEHHE.

Ilepexon moTEHIIMATEHOM SHEPTHH B KHHETHIECKYIO U 0OpaTHO.

Yuenuueckuii sxcnepumenm, nabopamopHuie pabomul

HccnenoBanne cBs3u pabOTBl CHIIBI C HM3MEHEHHEM MEXaHHUYECKOW SHEprud Tela Ha mpuMepe
PacTsHKEHUS pE3UHOBOTO JKIYTa.

Paznen 3. MoJieky/asipHas (pu3uKa 4 TePMOIUHAMHUKA

Tema 1. Ocrogvl MONEKYAAPHO-KUHEMUUECKOU meopuu

OCHOBHBIE IOJOXXEHHUSI MOJIEKYJIPHO-KMHETHYECKOH TEOpUHM M HX ONBITHOE OOOCHOBAaHHE.
Bpoynosckoe aBmwxkenue. Huddysmus. Xapakrep IBHKCHHS W B3aUMOJCHCTBHA YacTHI[ BemlecTBa. Mojenn
CTPOCHUS Ta30B, KHUIKOCTEH U TBEPIBIX TENl U OOBSICHEHNE CBOMCTB BEIIECTBA HA OCHOBE 3THX Mojenel. Macca
u pa3mepsl Moniekyi. KonndectBo BemectBa. [locrosiHHass ABoraspo.

TemnoBoe paBHoBecue. TemmnepaTypa u e€ usmepenue. lllkana remnepatyp Llenbcus.

Monens uaeanpHoro rasa. OCHOBHOE YpaBHEHHE MOJIEKYJISPHO-KMHETHUECKON TEOpUH HJI€aTbHOTO
raza. AOCOJIIOTHASA TeMIlepaTypa Kak Mepa CpelHell KHHETHUECKOW SYHEPTUH TEIUIOBOTO JBIKCHHS YacTHIL ra3a.
IlIxana temnepatyp KenbBuna. ['azoBbie 3akoHbl. YpaBHeHue MenpaeneeBa—Kianelipona. 3akon [lanbToHa.
W3onpoueccsl B uaeanbHOM TIa3e C IOCTOSIHHBIM KOJMYECTBOM BemiecTBa. I'paduueckoe mpencraBieHue
H30TPOLIECCOB: H30TepMa, U30X0pa, n300apa.

TexHHUECKHE YCTPOMCTBA U PAKTHUECKOE IPUMEHEHHE: TEPMOMETD, OapomeTp.

Lemoncmpayuu

OnbIThl, JOKa3bIBAIOUIME JTUCKPETHOE CTPOCHHUE BemlecTBa, (oTorpaduu MOJEKYd OpraHUYeCKHX
COECIMHEHUM.

OmnbiThl 110 MU GY3UHN KAIKOCTEH U Ta30B.

Moenb 6pOYHOBCKOTO JIBHIKCHUSL.

Mogens onbita [IITepHa.

OnbITBI, JOKA3bIBAIOIIUE CYLIECTBOBAHNE MEXMOJIEKYJISIPHOTO B3aUMOACHCTBHSL.

Mopens, WITIOCTPUPYIOLIas NPUPOAY JaBJICHHS ra3a Ha CTEHKH COCyJa.

OMnBITHI, WILTIOCTPUPYIOIIIUE YPAaBHEHNE COCTOSIHUS UA€aJIHHOI0 Ta3a, U30IPOIIECCHI.

Yuenuueckuii sxcnepumenm, rabopamopmvie pabomsi

HccnenoBanue 3aBUCUMOCTH MEXIY TapaMeTpaMH COCTOSIHUSI pa3peKeHHOro rasa.

Tema 2. Ocrosbl mepmoouHamurKu

TepMmonnHamudeckass cucreMa. BHyTpeHHSS SHEprus TepMOIMHAMHUYECKOW CHCTEMBI M CHOCOOBI €&
n3MeHeHus. KonmuectBo terioTsl u pabota. BHyTpeHHSAS 3HEprusi OJHOATOMHOTO HJ€albHOro rasza. Buusl
TEIJIONEPEAayy: TEIUIONPOBOAHOCT, KOHBEKLIUS, U3IIydeHUe. Y IesibHas TeIUIOEMKOCTh BemecTBa. KommuecTBo
TCILIOTHI IIPU TEILIONCpEaadc.

ITonsitne 00 anmabatHoM mpouecce. [lepBblif 3akoH TepMoauHaMuku. [IpuMeHeHne mepBoro 3akoHa
TEPMOJMHAMUKY K H30mpoueccaM. [ paduueckas nHTepnperanus paboThl rasa.

Bropoii 3akon TepmoanHaMuku. HeoOpaTuMocTh poIieccoB B IPUPOIE.

TennoBsle MammHbl. [IpuHIMIBI AeHCcTBUS TEIUIOBBIX MamuH. [IpeoOpa3zoBaHus 3HEPTUU B TEIUIOBBIX
MamnHax. Kos¢p¢unueHnt mosnesnoro aeictBus TemwioBoid MamuHbl. Llukn KapHo u ero kosdduuueHt
MOJIE3HOTO JICHCTBHUS. DKOIOTUIECKUE POOIIEMBI TETUIOIHEPTeTUKH. 3HAKOMCTBO ¢ Tpodeccreli SJHepreTHKa.

TexHUYecKHe yCTPOWCTBA M MPAKTUIECKOE TPUMEHEHHE: ABUTaTeNb BHYTPEHHETO CrOpaHus, OBITOBOM
XOJIOJWIBHUK, KOHIAULIMOHED.

Lemoncmpayuu

M3meHeHnne BHYTpeHHEW >HEPTHWH Tejla MPU COBEPUICHWH pabOTHI: BBUIET MPOOKK W3 OYTBUIKH TOJ
JeCTBUEM C)KAaTOT0 BO3AyXa, HarpeBaHue 3pupa B JaTYHHOH TpyOKe myTEM TpeHus (BUACO IEMOHCTpALHs).

W3MeHeHne BHYTpeHHEH SHEPruM (TeMIeparypsl) Tela Ipy TeIuionepeaaye.

OnbIT M0 aAMadaTHOMY PACHIMPEHUIO BO3yXa (OMBIT C BO3IYIITHBIM OTHUBOM).

Mojienu nmapoBoii TypOMHBIL, IBHTATENsI BHYTPEHHETO CrOPaHHs, PEAKTUBHOTO JIBUTATEIISL.

Tema 3. Azpecammnvie cocmoanusn eeujecmea. Pazoevie nepexoovt



[TapooGpa3oBanue u KoHeHcays. McnapeHue u kuneHue. AGCOIIOTHAsT U OTHOCUTENbHASI BIAXKHOCTh
Bo3ayxa. HacelmeHHbIil nmap. YienbHas Temiora napooOpa3oBaHusl. 3aBUCHUMOCTh TE€MIIEpaTyphbl KUIIEHUS OT
JIaBJICHHUS.

TBépmoe Teno. Kpucramnmueckne u amopgHble Tena. AHU30TPOIUS CBOWCTB KpHCTALIOB. JKuakue
kpuctamisl. CoBpeMeHHble MaTepuaibl. [lnaBneHne W KpucTamuu3anus. YAelbHas TEIUIOTA IUIABJIICHUS.
CyO6numanus.

YpaBHeHHe TemIoBoro 6aaanca.

TexHHUeCKHE YCTPOHCTBA M MPAKTUYECKOE NPHMEHEHHE: TMIPOMETP U IICUXPOMETp, KaJOpUMET,
TEXHOJIOTHH MOJTy4EHHUs] COBPEMEHHBIX MaTEpHaJIOB, B TOM YHCJIe HAHOMATEPUAJIOB, 1 HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBoiicTBa HACBILIEHHBIX MIAPOB.

Kunenue npu noHMXKEHHOM AaBJICHUU.

Crioco0b1 n3MepeHust BIasKHOCTH.

Habmtonenue HarpeBaHus 1 TUIABICHUS KPUCTAIIMUECKOTO BEIIECTBA.

JleMoHCTpalus KpUCTaIIIOB.

Paznen 4. DnekTpoauHaMuKa

Tema 1. Inekmpocmamuxa

Onextpusauusi Tel. ONeKTpudeckuid 3apsa. JBa Buma snexkTpudeckux 3apsnoB. lIpoBonHukwy,
JOUAJIEKTPUKH U TTOJIyIPOBOIHUKH. 3aKOH COXPAaHEHMS SJIEKTPUUECKOTO 3apsa.

Bzaumoneiicteue 3apsgoB. 3akoH Kynona. TodeyHBIA 3JEKTPUUYECKUN 3apsil. DIEKTPUUYECKOE MOJIC.
Hamnpsoxkénnocte  anekTpuueckoro noss. IIpuHnmMm cynepnosuuuu — 3JeKTpUdecKux nosied.  JInHuum
HaNpsLKEHHOCTH JIEKTPUIECKOTO OIS,

PaGota cumn oanextpocratndyeckoro mois. [lotenuman. PasHocTe moteHuumanos. [IpoBogHuWKH U
JTUDJIEKTPUKH B 3JIEKTPOCTATHUECKOM To1e. JManekTpuieckast MpOHUI[aeMOCTb.

OnekTpoéMKocTh. KoHaeHcaTtop. DIEKTPOEMKOCTh IUIOCKOIO KOHIAEHCATOpa. DHEPrus 3apsuKEHHOIO
KOHZIEHCaTopa.

TexHuyeckue  ycTpoHcTBa M NPAaKTHYECKOE  MPUMEHEHHME:  DJEKTPOCKON,  3JIEKTPOMETP,
JJIEKTPOCTATHUECKAsl 3aIllMTa, 3a3€MJICHHE 3JIEKTPONpUOOPOB, KOHIAEHCATOP, KOMHPOBAJIBHBIN ammapar,
CTPYHHBIM PUHTED.

Jlemoncmpayuu

YCeTpoCTBO U IPUHILUI IEHCTBHS SIIEKTPOMETPA.

B3aumozeiicTBre Ha3IEKTPU30BaHHBIX TEIl.

ONEeKTpUYECKOE MOJIe 3apsHKEHHBIX TE.

IIpoBOAHMKH B AIIEKTPOCTATHYECKOM TIOJIE.

OnekTpocTaThuyecKas 3amuTa.

JM3IeKTPUKH B 3JIEKTPOCTATUIECKOM TI0JIE.

3aBHUCHMOCTh 3JNEKTPOEMKOCTH IIJIOCKOTO KOHJEHCATOpa OT IUIOMAAM TUIACTHH, PACCTOSHHUS MEXIY
HUMH U TUBJIEKTPUUECKON POHUIIAEMOCTH.

OHeprus 3apsHKEHHOT0 KOHAEHCATopa.

Yuenuueckuii sxcnepumenm, nabopamopHuie pabomul

N3mepenue 351eKTpoEMKOCTH KOHAEHCATOpa.

Tema 2. llocmoannwtii 31exmpuyeckuii mox. Toxu 6 paznuunpix cpedax

ONIEKTPUYECKUNA TOK. YCJIOBHUSI CYLIECTBOBAHUS AJIEKTpUUYECKOro Toka. Mcrounuku Toka. Cuna Toka.
IloCcTOSAHHEIN TOK.

Hanpsoxenue. 3akon OMa Juist yyacTka LEnu.

ONEKTPUYECKOE  CONPOTHBIIEHWE. YAEIbHOE CONPOTHBIECHWE BemecTBa. [locienoBarensHoe,
napajuieIbHOe, CMEIIaHHOE COEAMHEHUE POBOHUKOB.

PaboTa snextpudeckoro Toka. 3akoH Jxoynsa—JIeHia. MoIHOCTh 3JEKTPUIECKOTO TOKA.

ONEeKTPOABIKYILAs CHa U BHYTPEHHEE CONPOTUBIEHHE HCTOYHHMKA TOKA. 3akoH Oma i MOJHON
(3amMKHYTOI1) anekTpudeckoil nemnu. Koporkoe 3ambIkaHue.

ONeKTpoHHasi TPOBOAMMOCTD TBEPABIX METAUIOB. 3aBUCHMOCTH COMPOTHUBICHHS METaUIOB OT
TeMieparypsl. CBepXNIpOBOAUMOCTb.

OneKTpUUYeCKUi TOK B BakyyMe. CBONCTBA SJIEKTPOHHBIX ITy4KOB.

IHomynpoBoguuku. CoOCTBEHHass W TpPHUMECHas MPOBOAMMOCTH MONyNpoBOAHMKOB. CBoiicTBa pP-N-
nepexoaa. [TosrynpoBotHUKOBEIE TPUOOPEL.

ONEeKTpUUYECKUI TOK B pacTBOpax M paciiaBaX 3JIEKTPOJIUTOB. DJIEKTPOIMTHYECKAs AMCCOLMALIUS.
DIEeKTPOIIH3.

OnexTpuyeckuil TOK B razax. CaMOCTOSTEIbHBIN H HECAMOCTOATEIbHBIN pa3zpsaa. Moxaus. [lna3ma.



TexHUYEeCKHE yCTPONUCTBA U MPAKTUIECKOE MPUMEHEHNE: aMIIEPMETP, BOIIBTMETP, PEOCTAT, HCTOUHUKHI
TOKa, D3JEKTPOHArpeBaTelIbHBIE MPHOOPHI, AIEKTPOOCBETHTEIbHBIE NPHOOPHI, TEPMOMETpP CONPOTHBIICHUS,
BaKyyMHBIH TUOJI, TEPMHUCTOPEI B (DOTOPE3UCTOPEI, ITOTYIPOBOIHUKOBBIN U0/, TaThBAHHKA.

Jlemoncmpayuu

M3mepenne criipl TOKA U HANIPSHKCHHUS.

3aBUCUMOCTh COTNPOTHUBICHUS LUIUHAPUYECKUX IPOBOAHUKOB OT [JIMHBI, IUIOMIAAN IONEPEUHOTO
CEUYCHHS U MaTepuaa.

CMmemaHHOe COeIMHEHUE TIPOBOIHHUKOB.

[Ipsimoe m3MepeHue AIEeKTPOABMKYIIEeH cibl. KopoTkoe 3aMbpIkaHWe TalbBaHMYECKOTO JJIEMEHTa U
OIICHKA BHYTPEHHETO COMPOTUBIICHUSI.

3aBHUCHMOCTH CONPOTHUBIICHSI METAJLIOB OT TEMIIEPATYPHI.

TIpoBOAMMOCTD 3IIEKTPOTUTOB.

HckpoBoii paspsi ¥ IPOBOAUMOCTD BO31yXa.

OaHOCTOPOHHSISI MPOBOJAUMOCTD JUOIA.

MesknpeaMeTHbIE CBA3M

Wsyuenne kypca ¢usuku 6a3zoBoro ypoBHs B 10 Kiacce OCymIECTBISETCS C yUETOM COJEPIKaTEIbHBIX
MEXIPEAMETHBIX CBsI3eH C KypcaMH MaTeMaTUKH, OMOJIOTUH, XUMUH, Teorpaduu U TEXHOJIOTHH.

Meoicnpeomemusie nowamus, CBS3aHHBIE C W3YYEHHEM METOJOB HAyYHOTO TMO3HAHHS: SIBICHUE,
Hay4YHBIN (haKT, THIIOTE3a, (pr3rueckas BeIMInHa, 3aKOH, TEOPHsl, HAOIOIeHIE, SKCIIEPUMEHT, MOACITUPOBaHHE,
MOJIEJb, U3MEPEHUE.

Mamemamuxa: pelliecHne CUCTEMbI YpaBHEHHH, TUHeHast GpyHKImA, napadona, rurnepooia, uX rpaguku
W CBOWCTBa, TpPUTOHOMETpUYECKHE (YHKIMH: CHHYC, KOCHHYC, TaHT€HC, KOTaHT€HC, OCHOBHOE
TPUTOHOMETPHUECKOE TOXKIECTBO, BEKTOPHI M X MPOSKIIMK Ha OCH KOOPAUHAT, CIIOKEHUE BEKTOPOB.

Buonozus: mexaHnveckoe ABWXEHHE B JKUBOW mpupone, auddysus, ocMoc, TEmooOMeH KHUBBIX
OpTraHU3MOB (BUJIBI TEIUIONIEPEauH, TETTIOBOE PABHOBECHE), SJICKTPUIECKHUE SIBIICHUSI B JKUBOU MIPHUPO/IE.

Xumus: MACKPETHOE CTPOCHHWE BEIIECTBA, CTPOCHHWE aTOMOB M MOJIEKYJ, MOJb BEIECTBa, MOJIApHAs
Macca, TEIUIOBbIE CBOMCTBA TBEPABIX TEJ, JKUAKOCTEM W Ta30B, 3JEKTPUUECKHME CBOMCTBA METAJIJIOB,
ANEKTPOIUTHYECKAS TUCCOIHAIINS, TAThBAaHHUKA.

Teoepaghua: BmaxxHOCTH BO3/IyXa, BETPHI, 0apOMETP, TEPMOMETP.

Texnonozusi: mpeoOpa3oBaHue IABMKCHUH C WCIOJIb30BAHMEM MEXaHHM3MOB, YUET TPEHHUS B TEXHUKE,
MOJIIUITHAKY, WCIIOJIb30BAaHUE 3aKOHA COXPAHCHHUS HMITyJbCa B TEXHHKE (pakera, BOJAOMET U Jpyrue),
JBUTATEIh BHYTPEHHETO CrOpaHUs, MMapoBas TypOWHA, OBITOBOM XOJIONWIHHHK, KOHIAWIIMOHED, TEXHOJOTHH
MOJYYCHUSI COBPEMEHHBIX  MaTEpHalioB, B TOM YHCJIC HaHOMATEpPHAIOB, U  HAHOTEXHOJIOTHH,
AJNIEKTPOCTATUYECKAs  3allUTa,  3a3eMJICHHE  DJIEKTPOIPHOOPOB,  KCEPOKC,  CTPYHHBIH  MPHUHTED,
AJIEKTPOHATPEBaTENbHEIE TPUOOPHI, AIEKTPOOCBETHTEIHHBIE IIPUOOPHI, FAIbBAHUKA.

Pasneu 4. dnekTpoanHaMuka

Tema 3. Maznummnoe none. IneKmpomMazHuUmMHAA UHOYKUUA

[locrossHHBIE MarHWTHL. B3amMopeiicTBHE TOCTOSHHBIX MAarHUTOB. MarHuTHOe Toje. Bekrop
MAarHuTHOM MHAYKUMH. [IpUHIMN CynepHno3uMu MarHUTHBIX Mosied. JIuHum MaraHuTHoM uHaykuuu. Kaptuna
JIMHAWA MarHUTHOW WHYKITUH TIOJISl TOCTOSIHHBIX MarHUTOB.

MarnuTHoe mOJe MPOBOJHMKA ¢ TOKOM. KapTwHa JMHMIA WHIYKIMM MArHUTHOTO TOJS JUTMHHOTO
MPSIMOTO TIPOBOJIHWKA W 3aMKHYTOTO KOJBIIEBOTO IIPOBOJHMKA, KaTymku ¢ TokoM. OmbIT Opcrexa.
B3aumoeiicTBre MpOBOTHUKOB C TOKOM.

Cuia Amriepa, e€ MOIyJIh M HalpaBJieHUE.

Cuna Jlopenma, e€ Momynp W HampaBieHue. J[BKeHHe 3apsHKEHHON 4YacTHIBI B OIHOPOIHOM
MarHuTHOM roie. PaboTta cuel Jlopenta.

SBnenne AMeKTpOMarHUTHOW MHIYKIWU. [I0TOK BeKTOpa MarHUTHOW WHIYKITUU. DJIEKTPOJIBIKYIIAS
cuiIa MHAYKIUU. 3aKOH 3JIEKTPOMArHUTHON HHIYyKIK Dapaes.

BuxpeBoe anekTpuueckoe moiie. DIEKTPOJBIKYIIAS CHJIA WHAYKIUU B IMPOBOJHUKE, IBUKYIIEMCS
MIOCTYTATEIHLHO B OJJHOPOHOM MarHUTHOM IIOJIE.

IIpaBuno Jlenua.

MHIyKTUBHOCTD. SIBIEHHME CAMOMHAYKIMH. DJIEKTPOABIDKYIIAS CUJIa CAMOMHAYKIIUH.

DHeprusi MarHUTHOT'O TMOJIA KATYIIKU C TOKOM.

DIIeKTPOMarHuTHOE TI0JIE.

TexHuueckue ycTpoMcTBa M MNPAKTUUECKOE MPUMEHEHHUE: MOCTOSIHHBIE MAarHUThI, 3JEKTPOMAarHUTHI,
3JIEKTPOJIBUTATENb, YCKOPUTEIU DJIEMEHTAPHBIX YaCTUL, MHAYKIIMOHHAS M1E€Yb.

Jlemoncmpayuu

OmnsiT Opcrena.

OTKIIOHEHUE 3JIEKTPOHHOTO IMy4YKa MArHUTHBIM OJIEM.



JIvHMM MHAYKIUYA MarHUTHOTO TIOJIS.

BzaumopeiicTBrue n1ByX MPOBOJAHUKOB C TOKOM.

Cuna Amnepa.

HeiictBue cuibl JIOpeHIa Ha HOHBI JIEKTPOJIUTA.

SIBnenue 3eKTPOMarHuTHON MHAYKLIMH.

ITpaBuno Jlenna.

3aBUCUMOCTb SJIEKTPOABHKYIIEH CHUIIBI HHIYKIUHM OT CKOPOCTH U3MEHEHHUSI MarHUTHOTO TIOTOKa.

SIBnenne caMOMHAYKINH.

Yuenuueckuii sxcnepumenm, nabopamopHule pabomul

N3ydeHne MarHuTHOTO MOJIS KaTYIIKH C TOKOM.

HWccnenoBanne neiicTBUS TOCTOSIHHOTO MarHuTa Ha PaMKy C TOKOM.

WccnenoBanne SBIEHUS AIEKTPOMArHUTHON HHIYKIIHH.

Paznen 5. KoneGanusi 1 BOJTHBI

Tema 1. Mexanuueckue u 31eKmpomMazHumHle KOae0anus

Konebarenbrast cucrema. CBOOOIHBIC MEXaHHUECKHE KojieOanus. ['apmormueckue konedbanus. [lepron,
gacToTa, amIuuTyga W (asza koneOanuil. IlpyXuHHBI MasTHHK. MaTreMaTHYeCKHl MAasTHUK. YpaBHEHHE
rapMOHHYECKUX KoJieOaHui. [IpeBpalieHre 3Hepruy Mpyu rapMOHUYECKUX KOIeOaHUSX.

KonebarenbHbii koHTYp. CBOOOMHBIE AIIEKTPOMArHUTHBIE KOJEOaHWS B WACATFHOM KOIeOaTeIhbHOM
KOHTYype. AHAJIOTHSI MEXTy MEXaHUYECKUMU U 3JIEKTPOMArHUTHBIMU KonebanmsiMu. Gopmyna Tomcona. 3akon
COXpaHCHUS SHEPTHU B HJICaIbHOM K0JIe0aTebHOM KOHTYPE.

[IpencraBnenue o 3aTyxalolMx KoneOaHWsX. BbIHyXIeHHbIE MexXxaHH4YecKHe KoseOaHus. Pe3oHaHC.
BreiHyXIeHHBIE 21€KTPOMarHUTHBIE KOJIeOaHus.

Ilepemennslit Tok. CHHyCOUANIbHBIN TIepeMEeHHbIN TOK. MOIIHOCTh MEPEMEHHOT0 TOKa. AMIUIUTYIHOE
U AeHWCTBYIOIIEE 3HAUCHNE CUIIBI TOKA U HATIPSKEHHUSL.

Tpanchopmarop. IlponsBoncTBo, mepenava u mMoTpedIeHHE IEKTPHUECKON IHEPTUH. DKOIOTUIECKHE
PUCKH TIpU TIPOU3BOJCTBE 3IEKTpOdHeprud. KylbTypa HCIIONB30BaHUS DIIEKTPOSHEPTHH B ITOBCEIHEBHOM
KU3HU.

TexHndyeckne yCTpOWCTBA W MPAKTHYECKOE TMPUMEHEHHWE: OJIIEKTPHUECKHH 3BOHOK, T€HepaTop
MIEPEMEHHOTO TOKA, IMHUH JJIEKTpOIIepead.

Jlemoncmpayuu

HccnenoBanne napaMeTpoB KosiebaTebHON cUCTeMBI (TIPYKUHHBIN MM MAaTEeMaTHYECKHH MasITHUK).

Habmronenue 3aTyxaromux KoineOaHui.

HccnenoBanue CBOWCTB BBIHYKICHHBIX KOJICOAHUIA.

HaGmronenue pe3onanca.

CBOOOJHBIE AIIEKTPOMArHUTHBIE KOJICOaHMUS.

OciorpaMMbl  (3aBUCHMOCTH CHITBI TOKa W HANpsHDKEHHS OT BPEMEHH) JUIS 3JIEKTPOMArHUTHBIX
KoJeOaHMil.

Pe3onaHc npu mocie0BaTenbHOM COSAMHEHUH PE3UCTOPa, KATYIIKH WHAYKTUBHOCTH U KOHJIEHCATOPA.

Mopenb TUHUH AJIEKTPOTIepeIadm.

Yuenuueckuii sxcnepumenm, rabopamopivie pabomoi

HccnenoBanne 3aBUCHMOCTH TIEPHOAa MalbIX KONeOaHW rpy3a Ha HUTH OT JUIMHBI HUTH U MAacChl
rpysa.

Tema 2. Mexanuueckue u 31eKmpoMazHUmHvle 60JIHbL

MexaHndeckre BOJIHBI, yciIoBHA pactpocTpaHeHus. Ilepuoa. CKopocTh pacnpocTpaHeHUs H JIMHA
BoutHEL. [loniepednsie u poobHBIE BOIHBL. HTEpdepeHtys u Audpakiys MEXaHUIeCKHX BOJTH.

3Byk. CxopocTh 3ByKa. ' poMkocTb 3ByKa. BeicoTa ToHa. TemOp 3ByKa.

ONEeKTPOMarHuTHBIE BOJHBI. YCIIOBUS M3ITY4YEHHs AJIEKTPOMAarHUTHBIX BOJH. B3anMHas opueHTarus
BekTOpoB E, B, V B anexTpomaruuTHO# BosHe. CBOWCTBA 3JIEKTPOMAarHUTHBIX BOJIH: OTpayKEHUE, NPETIOMIIEHHE,
nofnspuzanyst, Audpaxuus, naTeppepernrs. CKOpOCTb AIEKTPOMAarHUTHBIX BOJIH.

[Ikarna 37eKTpOMarHuTHBIX BOJIH. [I[prMeHeHre 3IeKTPOMarHUTHBIX BOJIH B TEXHUKE U OBITY.

IIpuniunel paauocBsizu U TeleBuaeHnd. Paaronokaus.

DNEKTPOMarHuTHOE 3arpsA3HEHNE OKPYIKAIOLIEN Cpeibl.

TexHn4Yeckue yCcTpoucTBa U MPAKTHUECKOE IPUMEHEHUE: MY3bIKaJIbHBIE HHCTPYMEHTBHI, YJIBTPa3ByKOBas
JIMarHOCTHKA B TEXHHUKE U MEJIUITUHE, pajiap, paaHonpHUEMHUK, TEIEBU30p, aHTeHHa, TenedoH, CBU-mneus.

Lemoncmpayuu

O0pa3oBaHue U pacIpOCTPaHEHUE MONEPEYHBIX U MIPOAOJIBHBIX BOJIH.

KoneG:mromeecs Te0 Kak HCTOYHUK 3BYKa.

Habmnroenue oTpaskeHHs ¥ IPETOMIICHUS] MEXaHUYECKHX BOJIH.

Habmonenue natepdeperunn v Auppakuuyd MEXaHHIECKUX BOJTH.



3BYKOBOW pe30HAHC.

HaGmroneHue cBsi3u TPOMKOCTH 3BYKa U BBICOTHI TOHA C aMIUIMTYI0M M 4aCTOTON KOJIeOaHUH.

UccnenoBanne CBOMCTB JIEKTPOMAarHUTHBIX BOJH: OTpPaKEHUE, TIPEJIOMIIEHHE, MOJSpHU3aLus,
nudpaxnust, *HTEpEepeHIHSL.

Tema 3. Onmuka

I'eomeTpuyeckas ontuka. [IpsiMonuHeliHOe pacnpocTpaHeHHE CBETa B OJHOPOAHOM cpere. Jlyu cBera.
Toueunblid HICTOYHUK CBETA.

OtpakeHHEe cBeTa. 3aKOHBI OTpaXkeHUs cBeTa. IlocTpoeHne n300pakeHNH B IIIOCKOM 3epKaie.

IIpemomiienne cBeta. 3aKOHBI MPEIOMIICHUST cBeTa. AOCONIOTHBIN MOKa3aTenb npenomiieHus. [lomHoe
BHyTpeHHee oTpaxkeHue. [IpeaenpHblil yros MoIHOro BHYTPEHHETO OTPayKEeHUs.

Hucniepcus cBeta. CloXHBIH cocTaB O6emoro ceera. LeT.

Cobwuparomuie u paccewBaromye JUH3BL ToHKas nuH3a. DOKYCHOE pacCTOSHHE W ONTHYECKas cHja
TOHKOH uH3BIL. [locTpoeHre n300pakeHnii B COOMPAIOMINX U pacCenBaIOMMX JrH3aX. PopMyia TOHKON JIMH3BL.
VBenuueHue, JaBaeMoe JIUH30M.

TIpenensl TPUMEHUMOCTH T€OMETPUUYECKON ONTUKH.

BomnoBast omntmka. Hutepdepenmms ceta. KorepeHTHBIE HWCTOYHHKH. YCIOBHS HaOIIOICHUS
MaKCUMYMOB 1 MUHIMYMOB B HHTep(EPEHIIMOHHON KapTHHE OT ABYX CHH(A3HBIX KOT€PEHTHBIX HCTOUHUKOB.

Hudpakmus ceera. dudpakimonnas pemérka. YcinoBue HAONIOACHWS TIaBHBIX MaKCHMYMOB TIPH
MaJeHU MOHOXPOMAaTHYECKOTO CBeTa Ha NTU(PAKITUOHHYIO PEIIETKY.

Ilonsipu3anus ceera.

TexHUUECKHE YCTPOMCTBA U MPAKTHUECKOE MPUMEHEHHE: OYKH, JIyna, oToamnmapar, NpoeKIHOHHBIN
amnmapar, MUKpPOCKOII, TeJIECKOII, BOJIOKOHHAS OINTHKA, TU(PAKIINOHHAS PENIETKA, TIOISIPOHI.

Jlemoncmpayuu

[MpssmMonuHEliHOE pacTipoCcTpaHEHUE, OTPaKEHHE U MTpejoMiieHHe cBeTa. ONTHYECKUE MPUOOPHI.

[TonHoe BHyTpeHHEE OTpaxkeHue. Moens CBETOBOA.

HccnenoBanne cBOWCTB N300pakeHU B THH3AX.

Mojienn MUKpPOCKOIa, TeIeCcKona.

HaGmronenue naTepdepeHnny creTa.

HabGmronenune mudpaxmum ceera.

HaGmronenue nqucnepcuu cBeta.

IlomyueHue criekTpa ¢ MOMOIIBIO TPU3MBI.

[lomydeHue criekTpa ¢ TOMOIIBI0 TUGPAKITHOHHON PEIIETKH.

HabnroneHue nonsipusamuy cBera.

Yuenuueckuii sxcnepumenm, rabopamopivie pabomoi

N3mepenne moka3aTels mpeJoMIIeHHs CTEKJIA.

HccnenoBanne cBOWCTB N300pakeHUi B TMH3AX.

HaOimronenue qucrnepcuu cBeta.

Pasnen 6. OCHOBBI cieIHATBHON TEOPHH OTHOCHTEJIBHOCTH

I'panunpl  NPUMEHUMOCTH — KJIacCMYecKol  MexaHuwku. [locTymarel  chenuanbHOW — TEOpUH
OTHOCHUTEJILHOCTH: HMHBAPHAHTHOCTh MOMAYNS CKOPOCTH CBE€Ta B BaKyyMe, IMPUHIUI OTHOCUTEIHbHOCTH
OWHIITEeHHA.

OTHOCHUTEIEHOCTh OJTHOBPEMEHHOCTH. 3aMelJIeHIe BPEMEH! U COKPAIllEHUE JTHHEI.

DHepTUs U UMITYJIbC PEISTHBUCTCKON YaCTHIIBI.

CBs13p Macchl C SHEPTUEN U UMITYJIbCOM PEISTUBUCTCKOM YaCTHIIBI. DHEPTUS MOKOS.

Pasznen 7. KBantoBas ¢puszunka

Tema 1. Dnemenmovt K6AHM OGO ONMUKU

®otonsl. Dopmyna [lnaHka cBsi3u 3HEprun (HOTOHA C €ro YaCTOTOH. JHEPTrHs U UMITYJIbC (HOTOHA.

OtkpeiTie W uccnenoBanne ¢orodpdekra. Ombitet A. T'. CromeroBa. 3akoHbl (otoaddekra.
VYpaBuenue DitHmrelHa i potosdpdexta. «KpacHas rpanuna» horoaddexra.

Hasnenue ceeta. Onbitel I1. H. JIeGenena.

XUMHUYECKOE JEHCTBUE CBETA.

TexHHUecKHe YCTPOHCTBA W NPAKTHUECKOE IMpUMEHEHUe: (OTOINEMEHT, (OTONATUYUK, CONHEUHAsS
Oarapesi, CBETOIUO/T.

Jlemoncmpayuu

®DoTo3PeKT Ha yCTaHOBKE C IMHKOBOM TIACTUHOM.

HUccnenoBanue 3akoHOB BHewHero poTtorddexra.

Cseroanon.

Conneunas OaTapest.

Tema 2. Cmpoenue amoma



Mopnens atoma Tomcona. OnbiTel Pesepdopaa mo paccesHuto o, -uactuil. IlnaneTapHas Mojaeab aToMa.
ITocrynatel bopa. M3nydenue u moriomieHue (GOTOHOB NPH MEPEXOAe aToMa C OJHOTO YPOBHS SHEPIUU Ha
npyroil. Bunel ciektpoB. CiekTp ypOBHEH SHEPTUU aTOMa BOAOPOAA.

Bonnosie coiicTBa uactuil. Bonusl ne bpoitns. KopnyckynsipHO-BOTHOBOH Ayaau3M.

CIIOHTaHHOE U BBIHYKIIEHHOE U3Iy4YCHHE.

TexHMUECKHE YCTPONCTBA U MPAKTUYECKOE MPUMEHEHHE: CIIEKTPAIbHBIN aHalu3 (CIEKTPOCKON), Ja3ep,
KBaHTOBBI KOMIIBIOTED.

Jlemoncmpayuu

Mogens onsita Pesepdopna.

Onpenenenye AIUHBI BOJIHBI J1a3epa.

Habmroenne muHeHYaThIX CIIEKTPOB U3ITyYESHHS.

Jlazep.

Tema 3. Amomnoe aopo

OKCHEpUMEHTHI, JOKa3bIBAIOUINE CIOXHOCTh CTpOoeHHs sapa. OTKpBITHE pPaAHOaKTUBHOCTH. ONBITHI
Pezepdopna mo ompeneneHnio cocTtaBa paauoaKTHBHOTO u3iMydeHns. CBoiicTBa ambda-, Oera-, TaMma-
W3ITy4YeHYs. BiusHue paginoakTUBHOCTH HA KUBBIE OPTaHU3MBI.

OTkpbITHE TPOTOHAa W HeWTpoHa. Hykimonnas mopnens sigpa [eiizenOepra—MBanenko. 3apsia spa.
MaccoBoe uucio sapa. M30Tomnsl.

Anbda-pacnan. OJEKTPOHHBIA ©  TMO3WTPOHHBIN  Oera-pacmax. [amma-m3mydenne.  3akoH
PaaAMOaKTUBHOTO pacraja.

OHeprust CBs3M HYKJIOHOB B sizpe. SnepHbie cuibl. J{edekT Macchl sapa.

S nepuble peakuuu. JleaeHue u CUHTE3 saEp.

Anepubiii  peaktop. Tepmosimepubiii cunTe3. [IpoOneMbl W TEPCHEKTUBBHI SACPHOW HSHEPTrETHKH.
DKOJIOTHYECKUE aCTIeKThI SJCPHON SHEPTETHKH. 3HAKOMCTBO C Mpodeccueil HHKeHepa-KOHCTPYKTOpa SIepHBIX
YCTaHOBOK.

DneMeHTapHble YacTUIlbl. OTKPBITHE TO3UTPOHA.

MeTtoap! HaOIIOACHUS U PEerHCTpaluy JIEeMEHTapHBIX YaCTHII.

dyHIaMeHTaIbHBIE B3aUMOIeicTBHS. ENMHCTBO (hr3mueckoit KapTHHBI MUpa.

TexHuueckue yCTpOMCTBa M MPAKTUUYECKOE MPUMEHEHHUE: AO3UMETp, KaMmepa BuibcoHa, saepHbId
peakTop, aroMHast 6oMoOa.

Jlemoncmpayuu

CuéTYnK HOHM3UPYIOIIKX YaCTHII.

Pa3nen 8. JneMeHTHI ACTPOHOMUH M ACTPOPUIUKHA

Ortarsl pa3BUTHs acTpoHOMHUU. [IpuKkiIanHoe 1 MUPOBO33PEHUYECKOE 3HAUEHNE AaCTPOHOMHUH.

Bup 3Bé3nnoro Heba. Co3Besaust, ipkue 3BE3/bl, IUTAHETHI, UX BUANMOE ABHKCHHE.

ConneyHas cuctema.

Comnne. ConmuewHast akTHBHOCTh. Mctounuk sHeprun ConHma u 3BE34. 3BE3IBI, UX OCHOBHBIC
XapaKTEepUCTUKH. J[marpaMma «CHEKTpaJbHBIA KIacC — CBETUMOCTBY. 3BE3BI TJIaBHOM MOCIENOBATEIBHOCTH.
3aBUCHMOCTh «Macca — CBETUMOCTBY» IS 3BE3] INIABHOM MOCIIEN0BATENbHOCTH. BHyTpeHHEE cTpoeHMe 3BE3.
CoBpeMeHHbIE TPEJICTABICHISI O TIPOUCXOKICHUH U 3Botonny CoJTHITA U 3BE31. DTallbl )KU3HH 3BE3I.

Mnieunsiii [1yte — Hama I'anaktuka. [lonoxxenne u asmwxenne Connna B ['amaktuke. THUIBI TaTaKTHK.
Paguoranaktuku u kBazapsl. YEpHEIE ABIPHI B spax TaJakTHK.

Bcenennas. Pacmmpenune Bceenennoil. 3akon Xa06ma. PasOeranme ramaktuk. Teopust Bonbmioro
B3pbIBA. PENIMKTOBOE U3ITyYEHHE.

MacmrabHast cTpykrypa Beenennoii. MeraranakTuka.

Hepeménnsle npobiemMbl aCTpPOHOMHUHU.

Yuenuueckue nabnooenus

HaGnroneHust HEBOOPYKEHHBIM TJIA30M C KCIIOJb30BAHHUEM KOMITBIOTEPHBIX TMPHIOKEHUN ISt
OTIpeleNICHUs TIOJIOKEHHUs HeOeCHBIX OOBEKTOB Ha KOHKPETHYIO IaTy: OCHOBHBIE co3Be3nusi CeBepHOro
TIOJTyIIAPHS U SIPKHE 3BE3BI.

Ha6mronenus B Teneckor JlyHsl, manet, Mieudoro ITytu.

Odo0maroniee MOBTOpeHHE

Posib ¢pu3uKH ¥ aCTPOHOMHUHM B SKOHOMHUYECKOH, TEXHOJIOTHUECKOH, COIIMAIBHON M 3THUECKON cdepax
JIeSITENIBHOCTU YeNIOBEeKa, POJib U MeCcTO (DM3UKU M aCTPOHOMHH B COBPEMEHHOH HAyYHOUW KapTWHE MHUpA, POJb
¢usnueckoil Teopuu B (HOPMHUPOBAHUM NPEACTABICHHH O (U3NUECKOW KapTUHE MHpa, MECTO (DHU3NYECKOM
KapTHHBI MUpa B 00IIEM sy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX PEACTaBICHUH O IPUPOIE.

Me:knpeaMeTHbIe CBA3U

N3ydenue xypca puzuku 0a30Boro ypoBHst B 11 Kjacce OCYIISCTBISAETCS C YYETOM COIEPIKATEIbHBIX
MEXIIPEIMETHBIX CBSA3EH ¢ KypcaMy MaTeMaTHKu, OMOJIOTHH, XUMUH, Teorpaduu 1 TEXHOIOTHH.



Meosicnpeomemuvie noHAmus, CBS3aHHBIE C W3yYEHHEM METOJOB HAYYHOTO TO3HAHWA: SBICHHE,
HAYYHBIH (DaKT, TUN0Te3a, GPU3NIEcKas BeIMUNHA, 3aKOH, TCOPHs, HAOOACHUE, SKCIIEPUMEHT, MOJISJIMPOBAHNE,
MOJI€eJb, U3MEPEHUE.

Mamemamuxa: pelieHWE CUCTEMbl YPaBHCHUN, TPUTOHOMETPHYECKUE (YHKIMU: CHUHYC, KOCHHYC,
TaHTeHC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHUIECKOE TOXKIECTBO, BEKTOPHI M UX MPOEKITUN HAa OCH KOOPAWHAT,
CIIO)KCHHUE BEKTOPOB, IPOW3BOIHBIC JJIEMCHTApHBIX (DYHKIWH, TpPHU3HAKK TOJ00US TPEYrOJbHHUKOB,
OTPEICTICHHE TUIONIAIU IIOCKUX (GUTYp U 00bEMa Tell.

buonoeua: snextpuyueckre SBICHASA B KUBOW MPHUPOJE, KOMeOAaTeIbHBIE IBIKEHHS B JKUBOM IPUPOAE,
ONITUYECKHE SBICHUS B )KUBOU MPHUPOJIE, IEHCTBUE paalliil Ha )KUBBIE OPTaHU3MBI.

Xumus: CTpOCHHE aTOMOB M MOJIEKYJ, KPUCTAUIMYECKas CTPYKTypa TBEPIABIX TeEJ, MEXaHU3MbI
00pazoBaHMs KPUCTAJUTMUECKON PEMETKH, CTIEKTPATBHBIA aHaAIH3.

Teoepaghua: marauTHBIE TTONMFOCa 3eMITH, 3aJIe)KH MAarHUTHBIX PyIl, POTOCHEMKA 3eMHOM MTOBEPXHOCTH,
MIpeICKa3aHue 3eMIIETPSICEHUH.

Texnonozusi: TUHUM  3JEKTpOIepenad, TEHEepaTop IEePEeMEHHOT0 TOKa, 3JIEKTPOJBUIATENb,
WHAYKIAOHHAA TI€Yb, Pajap, paAHONpUEMHHK, TENEBHU30p, aHTeHHa, TeiedoH, CBU-meub, MpoeKIMOHHBIH
amnmapart, BOJOKOHHAsI ONITHKA, COTHEYHas OaTapes.



TemaTH4yeckoe MJIAHUPOBAHKE, B TOM YHCJE € y4eTOM pado4eii MporpaMMsbl BOCIIHTAHMA ¢ YKa3aHHEM KOJIMYeCTBA YaCOB,

OTBOJUMEIX HA 0CBOCHHE KAKI0i TeMBbI

Ne HaunMenoBanue pasjesia, TeMbl Peammzanus moayast «llIkosabHblil ypok» Padoueit nporpammel | Kosmyectso | KoauuectBo
BOCIIMTAHMA 4acoB 4acoB
10 kaace 11 kJaace
Pazmen |. ®dusuka W ecTeCTBEHHO-HAYYHBIH YcraHoBneHue NapTHEPCKUX B3aUMOOTHOLLIEHHM MEXKIY 1
MeTOo/ MO3HAHUS PUPOABI yuuTelIeM M YyYallMMHCSA, MaKCHUMalbHasl «epCOHUpHUKAIIHD)
Pazpen II. Mexanuka 00pazoBaTeNFHOTO TpoIlecca IS KaXAOro CTapIIeKJIaCCHUKA. 23
Bxurouenue B YPOK BOCIIUTHIBAIOIIEH nHbOpMaITHH,
2.1 | Kunemarnka BOCIIMTATENBbHOM Oecenpl. McHonb30BaHue pasiMuHbIX  (OpM 8
2.2 | dunavmxa peduexcun.  BHenpeHwe  NPUHLUMIOB — KPUTEPHAIBHOTO U 9
(opMHPYIOIIETO OLICHUBAHUSL.
2.3 | 3aKOHBI COXpaHCHHS O3HaKOMJICHHE C HOPMAaTHUBHO-IIPABOBBIMH TPEOOBAaHUSIMHU K 6
YPOKY C y4ETOM BO3PAaCTHBIX M WHAWBUAYAIBHBIX OCOOCHHOCTEH
Pasgen 1ll.  Mouekynsipuast  ¢usuka W | yyamuxcs. Ilpusneyenue ywamuxcs K pa3paboTKe KpHTEpHEB 23
TepMOAMHAMHKA OIICHUBAHMA, OCYIIECTBJICHHE CaMO- M B3aMMOOLICHKH yqe6H0ﬁ
3.1 OcHoBel MKT IESATCIbHOCTH. 15
Pa3zBuTHe y CTapLICKIACCHUKOB HABBIKOB COTPYIHHYECTBA,
8.2 | OCHOBEI TepMOIHHAMHUKY KOMMYHHMKAllUM, COLHAJbHOH OTBETCTBEHHOCTH, CIIOCOOHOCTH 8
Paznea IV. DieKTpoaMHaMuKa KPUTHUYECKH MBICIIUTh, OINEpPaTUBHO W KAueCTBEHHO peIllaTh 22 a1
npo0JeMbl; BOCOHUTAHUE IIEHHOCTHOI'O OTHOLICHUS K MHUDPY Yepe3
4.1 | DnekTpocTaTuka OpraHu3alMio OO0CY)XIOCHMH, HAUCKYCCHIl, aHanmM3a MOPAaIbHO- 9
3TUYECKUX,  COIHUAIBbHO-3HAYMMBIX  SIBICHWH;  COOTHECEHHE
4.2 | 3aKOHBI OCTOSHHOTO TOKA pE3yIbTaTOB  COOCTBEHHOM  JEATENHHOCTH €  NPU3HAHHBIMH 6
43 | DIexTpHuecKUi TOK B PA3THUHBIX CPEAX o0Opa3uaMu KyJnbTypbl, (OpMHUpOBaHHE LEHHOCTHBIX OPHUEHTHPOB 5
MHCTpyYMEeHTaMH yueOHoro mnpeamera. CMBICIOBOE UYTEHHE.
4.4 MarauTHoe 1oJie KoMmIiekcHbIl aHanmn3 I/IH(i)OpMaHI/II/I. 5
Opranuzanust CcaMOCTOSITEIBHOTO IOMCKAa W OCO3HAHHA
4.5 | DmeKTpOMAarHUTHAS HHIYKIHs CTapUIEKIACCHUKAMHU  JIOCTOMHBIX  IOJAPaXKaHUS  IMOCTYIIKOB, 8
JIMYHOCTEH, 3HAYMMBbIX (DaKTOB, COOBITHH, SBJICHHA. 3HAKOMCTBO Ha
4.6 | DieKTpOMarHuUTHBIE KOJICOAHUS N . 9
ypokax ¢ Ouorpadueil yueHbIX U MCCIIea0BaTeleH, 00IIECTBEHHbIX
4.7 | DmekTpoMarHUTHBIC BOJIHEI JeATeNe, NPEICTaBUTENEH MCKYCCTBA, MCTOPUEH OTKPBITHI. 5
UreHne TEKCTOB BOCIHTHIBAIOIIETO XapakTepa, aHajh3 3MH3070B,
4.8 | CperoBbI€ BOJIHEI aHaiu3 ~ repoeB.  MICHONb30BaHMS — TPEAMETHBIX  3ajad4 14
— BOCIIMTATENBHOTO COACPIKAHNUS.
Pasgen V. OcHOBBI chenmnaibHOl  Teopun Hcnons3oBanue COBPEMEHHBIX 00pa3oBaTeIbHbIX 3
OTHOCHTETLHOCTH TEXHOJIOTHH, B TOM YHCJIE€ KOMIIBIOTEPHBIX.
Pa3zgen VI. KBanToBas ¢uszuka. @Pusnka aroma 20

H aTOMHOI0 sijipa

MOTI/IB&LII/IS[ CTapIICKIIACCHUKOB Ha CaMOYTBCPKACHHUC




6.1 | UsnyueHue u CIEKTpPHI nepes  OOMIECTBOM,  COBEPIICHCTBOBAHUE HaBBIKOB 3
6.2 | CBeTOBbBIC KBaHTHI caMOymIpaBleHHs] ~ TOBEJeHWeM.  VICroimp30BaHWE  HMTPOBBIX 5
6.3 | Atomuas pusuka. OU3KKa AaTOMHOTO s/Ipa TEXHOJIOTHIA, POJICBBIX CUTyalluil. BKiIIOUeHNE B yPOK TBOPUECKHX 10
6.4 DJeMeHTapHbIC YACTUIIBI 3aJjaHui. 2
Pasnen VII. Ctpoenne Beeaennoii Co3anue yYeHUYECKUX Tap «HACTABHUK-HACTABIISEMBII, 3
BBIMTOJTHEHHUE YYAIIUMUCS POJTH «[TOMOITHUKA YUUTEIISI.
Brirouenue B ypok 3a7iad MCCICIOBATEIBCKOTO, POSKTHOTO
XapakTepa, TEXHOJIOTUH MPOOJIeMHOT0 O0yUYEeHHSI.
KoHTpoJIbHO-U3MepPHUTEIbHbIE POIETYPhI 1 1
HTtoro 68 68




