Pa6ouasi nporpamma yuyeOHOro npeamera « @u3nka»
(0a30BbIil ypOBEHD)

10-11 knace
1. IInanupyemble pe3yJibTaThbl 0CBOCHHS y4eOHOro npeamera «pusnka»

OcBoenue yueOHoro mnpeamera «®Pu3MKa» Ha ypOBHE CpeaHEro oOmiero obpazoBaHus (0a30BBIMA
YPOBEHb) JOJDKHO OOECIEUHUTh JOCTHXKEHUE CIIEAYIOMIUX JIMYHOCTHBIX, METANPEAMETHBIX U IMPEIMETHBIX
00pa30oBaTeNbHBIX PE3YIbTATOB.

1.1.JInyHOCTHBIE pe3yJIbTAThI

JInuHOCTHBIE pe3yabTaThl OCBOEHUs yueOHOro npeamera «Du3nka» J0JKHBI OTpaXkaTb TOTOBHOCTb U
CIOCOOHOCTh OOYYaIOUINXCS PYKOBOJICTBOBATHCS C(POPMHUPOBAHHONW BHYTPEHHEH MO3UIMENH JIMYHOCTH,
CHUCTEMOW IIEHHOCTHBIX OpHUEHTAlM{, MO3UTUBHBIX BHYTPEHHMX YOEXKIEHHH, COOTBETCTBYIOLIMX
TPaJUIIMOHHBIM IIEHHOCTSAM POCCUIICKOTO 00IIECTBA, pACIIMPEHHE )KU3HEHHOTO OIIBITA U OIIBITA JeSITETLHOCTH
B IIpOLIECCe pean3alii OCHOBHBIX HAIIPABIEHUN BOCIIUTATENbHOM NEATEIbHOCTH, B TOM YHCIIE B YACTH:

1) rpaIaHCKOro BOCIUTAHUS:

c(OPMHUPOBAHHOCTh I'PAXKIAHCKON MO3MLIMU 00y4aroIIerocsi Kak akTUBHOIO U OTBETCTBEHHOI'O YJICHA
poccuiickoro o0IIecTBa;

HPUHATHE TPATULMOHHBIX O0IIEYEIOBEYECKMX I'YMAHUCTHUECKUX U IEMOKPATHUECKUX LIECHHOCTEH;

FOTOBHOCTb BECTH COBMECTHYIO JI€ATEIbHOCTh B MHTEpECAX I'Pa)KAAHCKOro OOIECTBa, y4acTBOBATh B
caMmOyIpaBJIeHMH B 00pa30BaTeIbHOM OpraHu3aluy;

YMEHHUE B3aWMOJICHICTBOBATh C COIHUAIBHBIMA WHCTHTYTAaMH B COOTBETCTBUU C UX (DYHKIUSIMH H
Ha3HauYCHUEM;

TOTOBHOCTb K TYMaHUTapHON U BOJIOHTEPCKOM J1€ATEIbHOCTH;

2) IaTPHOTHYECKOT0 BOCITUTAHMSI:

c(OpMUPOBAHHOCTh POCCUMCKON I'PpaX1aHCKON UAEHTUYHOCTH, MATPUOTU3MA;

LIEHHOCTHOE OTHOILICHHE K FOCYJapCTBEHHBIM CUMBOJIAM, TOCTH)KEHUSM POCCUMCKHUX yU€HBIX B 00J1aCTH
(U3MKYU U TEXHUKH;

3) AyXOBHO-HPABCTBEHHOT'0 BOCIIMTAHHUSI:

c(OpMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ITUYECKOT0 MIOBEJCHMUS;

CHOCOOHOCTh OLIEHUBATh CUTYAIMIO ¥ IPUHUMATh OCO3HAHHBIE PELIEHUs, OPUEHTUPYSICh Ha MOPaJIbHO-
HPABCTBEHHbIE HOPMBI U [IEHHOCTH, B TOM UHCJIE B JIEATEIBHOCTH YUEHOTO;

0CO3HaHME JIMYHOTO BKJIaJa B IOCTPOEHUE YCTOMUNBOTO OYYIIEro;

4)3cTeTHYeCKOr0 BOCIIMTAHMSA:

HCTETUYECKOE OTHOLIEHNE K MUPY, BKIIIOYasl 3CTETUKY HAyYHOI'O TBOPUECTBA, MPUCYIIETO (pU3HUecKoi
HayKe;

5) Tpy10BOT0 BOCIIMTAHMSA:

MHTEpEC K pa3InYHbIM chepaM npodeccuOHATBHOMN 1eATeIbHOCTH, B TOM YHCJIE CBA3aHHBIM C (PU3UKON
U TEXHUKOH, yMEHHME COBeplLIaTh OCO3HAHHBIN BBIOOp OyAylIel npodeccun u peanu3oBbIBaTH COOCTBEHHBIE
YKU3HEHHBIE IIJIaHbl;

TOTOBHOCTb U CIIOCOOHOCTH K OOpa30BaHUIO U CaMOOOpa30BaHUIO B 00JacTH (PU3MKU Ha MPOTSKEHUU
BCEH JKH3HHU;

6) 3K0JIOrM4€eCKOr0 BOCITUTAHUS S

c(OPMHPOBAHHOCTh JKOJIOTUYECKOH KYJIBTYphl, OCO3HAHHE IJI00AJBHOIO XapakTepa 3KOJIOTHYECKUX
mpo0Jem;

IUIAHUPOBAHUE U OCYIIECTBIEHUE JEHCTBUM B OKpPYXKAIOIIEH Cpele Ha OCHOBE 3HAHMS LEJeH
YCTOMYMBOTO Pa3BUTHS YEJIOBEUECTBA;

pacIIMpeHHe OMbITa JEATEIBHOCTH SKOJIOIMUECKOM HAaIIPaBIEHHOCTH HA OCHOBE UMEIOLINXCS 3HAHUH 110
¢dusuke;

7) HIEHHOCTH HAYYHOTO MO3HAHMSA:

c(OpPMUPOBAHHOCTh ~ MHMPOBO33PEHMS, COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO  Pa3BUTHS
du3nuecKoil HayKu;

OCO3HaHHE IEHHOCTH HAyYHOU J1eATeIbHOCTH, TOTOBHOCTD B IIPOLIECCEe N3YUYEeHUS (PU3UKH OCYILIECTBISATh
IIPOEKTHYIO U MCCIIEN0BATENBCKYIO 1EATENbHOCTh NHANBUAYAIBHO U B TPYIIIE.

1.2.MeTanpeaMeTHbIe pe3yJIbTaThl



Ilo3HaBaTe/IbHbIE YHUBEPCAJIbHbIE YUeOHbIE 1eliCTBUS
ba3oBrble JJornyeckue 1eMcTBHUA:

CaMOCTOSITENILHO (POPMYJIUPOBATh U aKTYaJIM3UPOBATh MPOOIEMY, pacCMaTpUBaTh €€ BCECTOPOHHE;

OINPEAEIIATh LUENN AEATEIbHOCTH, 3aJaBaTh IapaMeTPbl U KPUTEPUH UX TOCTHIKEHUS;

BBISIBJIATh 3aKOHOMEPHOCTH U IPOTUBOPEUMSI B PACCMaTPUBAEMbIX (PU3HUYECKUX SIBICHUSX;

pa3palaTeiBaTh IIJIaH pELIEHUS NpoOJeMbl € Y4ETOM aHajaM3a HMMEIOIIMXCA MaTepUalbHbIX U
HEMaTEepUAIbHBIX PECYPCOB;

BHOCHUTb KOPPEKTHBBI B I€ATEIbHOCTD, OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB LIEISIM, OLICHUBATh PUCKU
IIOCIIEACTBUN NEATEIBHOCTH;

KOOPJMHHUPOBATh U BBHIMOJHATE Pa0OTy B YCIOBHUSX PEaJbHOTO, BUPTYaATbHOIO M KOMOMHUPOBAHHOTO
B3aMMOJCICTBUS;

pa3BUBATh KPEATHUBHOE MBIIUICHUE MIPH PEIICHUH )KU3HEHHBIX MPOOIIEM.

Ba3oBble ucciaenoBareJLCKHe AelCTBHSA.

BJIAJICTh HAYYHON TEPMHHOJIOTHEH, KITIOYEBBIMH MMOHATUSAMHU M METOAaMU (PU3NIECKOI HAyKH;

BJIAJ€Th HaBbIKAMU Y4e€OHO-UCCIIEIOBATEIbCKON M MPOEKTHOH JesITelNbHOCTH B o0OjacTu (pU3MKH,
CIOCOOHOCTBIO M TOTOBHOCTBIO K CAMOCTOSITEIbHOMY IIOMCKY METOAOB pEIICHHs 3a1ad (hU3HYEcKOro
COJIEpKaHusl, IPUMEHEHUIO PA3JIMYHBIX METOA0B [TO3HAHUS;

BJIAJICTh BHJIAMH JICATEIILHOCTH TI0 MOJYYSHHUIO HOBOTO 3HAHUS, €T0 HHTEPIIPETAIIH, TPEOOPa30BAHUIO
U IPUMEHEHUIO B PA3JIMYHBIX YUEOHBIX CUTYalUAX, B TOM YUCIIE IPU CO3AAHUU YUE€OHBIX IIPOEKTOB B 00JIaCTH
buzuky;

BBISBJISITH IIPUUMHHO-CJICICTBEHHBIE CBSI3M M aKTyaJU3UpOBaTh 3ajady, BBIIBUraTb TMIIOTE3Y €€
pelIeHNs, HaXOJUTh apIryMEHTHI JUI J0Ka3aTelbCTBa CBOUX YTBEP)KIEHUH, 33/1aBaTh 1apaMeTpbl U KPUTEPUH
peleHus;

AQHAIM3UPOBATh IIOJIyUEHHbIE B XOJI€ pEIICHUs 33aJaud pe3yJIbTaTbl, KPUTHUUECKU OLIEHUBATh HX
JIOCTOBEPHOCTbD, IPOTHO3UPOBATh U3MEHEHHUE B HOBBIX YCIIOBHSIX;

CTaBUTh U (POPMYIUPOBATH COOCTBEHHBIC 3a/1a4M B 00Pa30BaTEILHON JIEATEILHOCTH, B TOM YHCIIE IPU
U3y4eHUH (PU3HKH;

J1aBaTh OLIEHKY HOBBIM CUTYalUsIM, OLIEHUBATh IPUOOPETEHHBIHN OIBIT,

YMETb IIEPEHOCUTh 3HAHUS N0 (PU3UKE B IPAKTHUECKYIO 001aCTh )KU3HEACATEIbHOCTH;

YMETb UHTErPUPOBATh 3HAHUS U3 Pa3HbIX IPEIMETHBIX 00J1acTel;

BBIIBUTaTh HOBBIE UJIEU, IPEJIaraTb OPUTHHAIBHBIE OAXOAbI U PELICHHUS,

CTaBUTh MPOOJIEMBI U 3a]]a4H, TOIyCKAIOIINE albTEPHATUBHBIEC PEILICHUS.

Pabora ¢ nnpopmanmeii:

BJIa/IETh HaBBIKaMH MOJIy4€HUs UH(POPMaLUU PU3NIECKOTO COJIEPKaHUsl U3 HICTOYHUKOB Pa3HbIX TUIIOB,
CaMOCTOSITENIbHO OCYHIECTBJIATh TIOMCK, AaHalW3, CUCTEMAaTH3allMl0 M HMHTEpIpeTaluuio HHpopManuu
Pa3IUYHBIX BUJIOB U (POPM NpEACTaBICHUS;

OLIEHUBATh JOCTOBEPHOCTh MH(OPMAIIHH;

UCIIOJIb30BaTh CpeICTBa HH(OPMALMOHHBIX M KOMMYHUKAIIMOHHBIX TEXHOJOTMM B pelIeHUH
KOTHUTHBHBIX, KOMMYHUKAaTUBHBIX U OPraHM3allMOHHBIX 3a/1a4 C COOIO/IEHUEM TpeOOBaHUM IPrOHOMUKH,
TEXHUKH O€30MacHOCTH, TUTUEHBl, pPECYpCcOCOEpPEKEHUs, MpPaBOBBIX M O3TUYECKUX HOPM, HOPM
UH(POPMALIMOHHOM O€30M1aCHOCTH;

co3/laBaTh TEKCThl (PU3UYECKOrO COAEpX aHUS B pa3IUUHbIX QopmaTax ¢ Y4€TOM Ha3HAYCHUS
UH(OPMALIUHU U LIEJIEBOH ayTUTOPHH, BEIOUpasi ONTUMAIbHYIO (OpMY NPEACTAaBICHUS U BU3yaIU3allHH.
KoMMyHHKaTHBHBIE YHHBEpPCAJIbHbIC Y4eOHbIE 1eliCTBUA:

OCYILECTBIIATH OOIIEHHE HA YPOKaX (PU3UKH U BO BHEYPOUHOH J1€ATEIbHOCTH;

pacro3HaBaTh MPEANOCHIIKA KOHMIMKTHBIX CUTYallMi U CMSATYaTh KOH(QIUKTHI;

pa3BEPHYTO U JIOTUYHO M3J1araTh CBOIO TOUKY 3pEHUS C HCIIOIb30BAHUEM S3BIKOBBIX CPENICTB;

MOHMMATh U UCTOIb30BaTh MPEUMYILECTBA KOMaHIHON U HHIUBUAYAIbHON pabOThI;

BBIOMPATh TEMAaTHKy M METOJbl COBMECTHBIX JACUCTBUI ¢ y4ETOM OOLIMX MHTEPECOB U BO3MOMXKHOCTEH
Ka)KJ0T0 4JIeHa KOJIJIEKTUBA;

IIPUHUMATH L€ COBMECTHOM NEATEIbHOCTH, OPTaHMU30BbIBaTh U KOOPAMHHMPOBATh JEHUCTBUA IO €€
JOCTHKEHHIO: COCTaBIIATh IUIAH JNEHCTBUI, paclpenenaTh poju ¢ Y4ETOM MHEHUH yYaCTHHMKOB, 00CYXJaTh
pe3ysbTaThl COBMECTHON pabOThI;

OLICHMBAaTh KadyeCTBO CBOEro BKJaJa M Ka)XJOro YYacTHHKA KOMaHIbl B OOIIMH pe3ynbTaT Mo
pa3pabOTaHHBIM KPUTEPUSIM;



IpeiaraTb HOBbIE MPOEKTHI, OLIEHUBATh MJIEU C MO3UIUU HOBU3HBI, OPUTUHAIBHOCTH, MPAKTHYECKOU
3HAUYUMOCTH;

OCYLIECTBIIATh IO3UTUBHOE CTPATETMYECKOE TMOBEJCHHE B PA3JIWYHBIX CHUTYalUHsX, HPOSBIATH
TBOPYECTBO U BOOOPAKEHUE, OBITh MHUITUATHBHBIM.

PeryasiTuBHbIe YHHBepPCcAJbHbIE YUeOHbIE 1eliCTBHS
Camoopranmusanms:

CaMOCTOSITENIbHO OCYILIECTBIATh MO3HABATENbHYIO ACSITENbHOCTh B 00JAacTU (DM3UKU M aCTPOHOMUH,
BBISBIISITH MPOOJIEMBI, CTABUTH M (POPMYITUPOBATH COOCTBEHHBIC 33]1aUH;

CaMOCTOSITEJIBHO COCTABJIAThH IUIaH PELIEHUs PAacCUYETHBIX M KAYECTBEHHBIX 3aJad, IJIaH BBINOJHEHUS
NPaKTUYECKOH paboTHI C yYETOM UMEIOLINXCS PECYPCOB, COOCTBEHHBIX BOZMOXKHOCTEH U MPEANMOYTEHHI;

JIlaBaTh OLEHKY HOBBIM CUTYalIHsIM;

pacuIMpsATh paMKH Y4€OHOTO IPEMETa Ha OCHOBE JIMUHBIX MPEANOYTCHUN;

JIeJIaTh OCO3HAHHBIN BBIOOD, apryMEHTHPOBATh €ro, OpaTh Ha ce0s OTBETCTBEHHOCTh 32 PELICHHUE;

OLIGHUBATh MPHOOPETEHHBIN OIIBIT;

Croco0CcTBOBATh (POPMHUPOBAHUIO U MPOSBICHUIO APYAULIUU B 00JaCTU (PU3MKH, IIOCTOSHHO MOBBIIIATD
CBOI 00pa30BaTeNbHBINA U KYJIbTYPHBIA YPOBEHb.

CaMOKOHTPOJIb, IMOIMOHAJIBLHBII HHTELICKT:

JlaBaTh OLICHKY HOBBIM CHUTYyallUsIM, BHOCUTb KOPPEKTUBBI B JI€ATEIbHOCTb, OLIEHUBATh COOTBETCTBUE
pPE3yNbTATOB LIEJISIM;

BJIAJCTh HAaBBIKAMH MIO3HABATENBHON pe(IeKCHH Kak OCO3HAHHS COBEpIIAeMbIX JEHCTBHUA U
MBICJIUTEIIbHBIX MPOLECCOB, UX PE3YJIbTATOB U OCHOBAHU;

MCII0JIb30BaTh NPUEMBI pe(IeKCUH JIJIs OLIEHKU CUTYalluu, BbIOOpa BEPHOTO PELICHMUS;

YMETh OLIEHUBATh PUCKHU U CBOEBPEMEHHO TPUHUMATh PELICHHUS 10 UX CHIXKEHHUIO;

IPUHUMATh MOTHUBBI U apIYMEHTBI JPYTUX IIPU aHAINU3€E PE3YJIbTaTOB AEATEIbHOCTH;

MPUHUMATH ce0sl, TOHNMAsi CBOM HEIOCTATKU M IOCTOMHCTBA;

IPUHUMATh MOTHUBBI U apIYMEHTBI JPYTUX IPU aHAJIN3€E PE3YJIbTATOB AEATEIbHOCTH;

pHU3HaBaTh CBOE MPABO U MPABO APYTUX HA OMIHUOKH.

B mporecce AOCTHKEHUS] TMYHOCTHBIX PE3YJIbTATOB OCBOSHHS MPOTpaMMbl MO (DU3MKE U YPOBHS
cpenHero oOmiero o0pa3oBaHUA Yy OOYYarONIMXCS COBEPUICHCTBYETCS AMOLMOHAIBHBIA HMHTEIEKT,
npeJoararomui ¢OpMUPOBAHHOCTH!

CaMOCO3HaHUS, BKJIIOYAIOIIEr0 CIIOCOOHOCTh MOHHMMAaTh CBOE HMOIMOHAIBHOE COCTOSHUE, BHJEThH
HaIpaBJICHUS Pa3BUTHs COOCTBEHHON IMOITMOHAILHOMN c(ephl, OBITh YBEPEHHBIM B ce0¢€;

CaMOpETYJIMPOBaHMs, BKIIIOUYAIOLIETO CaMOKOHTPOJIb, YMEHHE NPHUHHUMATh OTBETCTBEHHOCTH 3a CBOE
MOBEJIEHUE, CIIOCOOHOCTh aJanTHUPOBAThCS K 3MOLMOHAIBHBIM M3MEHEHUSM U MPOSBIATh TMOKOCTb, OBITh
OTKPBITBIM HOBOMY;

BHYTpEHHEIl MOTHBAIMM, BKJIIOYAIOIIEW CTPEMJICHHE K JOCTHXKEHHUIO LIeM U YCHeXy, ONTHUMHU3M,
MHUIMATUBHOCTb, YMEHUE IEHCTBOBATh UCXOJS U3 CBOMX BO3MOXHOCTEN;

AMIATHH, BKIIOYAOLIEH CIIOCOOHOCTh MOHUMATh AMOLIMOHAIBHOE COCTOSIHUE JIPYTHX, YUUTHIBATh €ro0
IPY OCYILECTBICHUH OOIIEHUS, CIIOCOOHOCTh K COUYYBCTBHUIO M CONEPEKUBAHUIO;

COLIMAJIbHBIX HABBIKOB, BKJIIOYAIOIIMX CHOCOOHOCTH BBICTPAaWBATh OTHOILEHUS C APYTUMH JIIOJbMH,
3a00TUTHCH, IIPOSBIIATH UHTEpEC U pasperarhb KOH(JIUKTBI.

1.3. IlpeameTHbIe pe3yabTaThI

K xonmy obOyuenus B 10 kjacce mpeIMeTHbIE pe3yiabTaThl Ha 0a30BOM YpPOBHE JIOJDKHBI OTPakaTh
c(OPMHPOBAHHOCTh y O0YHAIOIUXCS YMEHUI:

JEMOHCTPUPOBATh Ha IMpHUMEpax pojib U MecTo (U3UKH B (POPMHUPOBAHMH COBPEMEHHOW Hay4yHOMU
KapTUHBI MUPA, B pa3BUTHH COBPEMEHHOM TEXHUKU U TEXHOJIOTUH, B TPAKTUYECKOHN 1eATEbHOCTH JIIOCH;

VUUTBHIBaTh TPaHUIBl TNPUMEHEHHS HM3YYEHHBIX (U3MUEeCKHX MojeNeil: MaTepuanbHas TOYKa,
UHepIalbHas cucTeMa OTcuéra, abCONIOTHO TBEPAOE TENO, WACANbHBIM Ta3, MOJENIM CTPOCHMS Ta30B,
KUAKOCTEH U TBEPJBIX TEJ, TOUSUHBIN ANEKTPUUYECKUH 3apsil IPH pelieHnn GU3NYECKuX 3a/1ay;

pacrio3HaBaTh (hu3nyeckue sBICHHUS (IMPOIEcChl) U OOBACHATH MX HAa OCHOBE 3aKOHOB MEXaHHKH,
MOJ'IeKy.]'ISIpHO-KI/IHeTI/ILIeCKOﬁ TEOpHUU CTPOCHUA BCIICCTBA U JJICKTPOAWMHAMHKH: PABHOMEPHOC U
PaBHOYCKOPEHHOE TPSMOJIMHEWHOE JBHXXEHHE, CBOOOJHOE TMaJieHHe Tel, IBM)KEHHE IO OKPYKHOCTH,
UHEpLHUs, B3auMozecTeue Ten, 1Mpdy3usi, OpOyHOBCKOE JBHKEHUE, CTPOCHUE )KUJIKOCTEN U TBEPIBIX Tell,
u3MeHeHne o0bEMa Tell MU HarpeBaHUM (OXJIAXKIEHUH), TEIJIOBOE paBHOBECHE, MCIIApEeHUE, KOHIACHCAIHS,
IUTABJICHHUE, KPUCTAIUTM3AINS, KUTIEHHE, BIaKHOCTh BO3/yXa, HOBBIIICHUE AABJICHUS I'a3a P €r0 HarpeBaHUH



B 3aKpBITOM COCYyZ€, CBSI3b MEXAY MapaMeTpaMy COCTOSIHUSI ra3a B HM30IpoIeccax, JIEKTPU3ALMS Tell,
B3aMMO/JICHICTBUE 3aps/I0B;

ONKCHIBaTh MEXAHUYECKOE JIBIKEHUE, HCMONb3ysd (QU3NYeCKHe BEJIMYUHBL: KOOpJIWHATA, IYTh,
IIEPEMEIIICHUE, CKOpPOCTb, YCKOPEHHME, Macca Tejla, CHJla, WMIIYJbC Tella, KWUHETHUYeCKas JHeprusd,
NOTEHLIMaNIbHas SHEpPrusi, MexaHuyeckass paboTa, MeXaHWYeCKash MOIIHOCTh; MPH OMHMCAHUU IPABUILHO
TPaKTOBATh (PU3MUECKUI CMBICI UCIIOIB3YEMbIX BEIMYMH, UX 0003HAUCHUS U €AMHUIBI, HAXOIUTH (POPMYIIBI,
CBS3BIBAIOIIME JAHHYIO (PU3HUECKYIO BEIMUUHY C APYTUMHU BEIMUYUHAMU;

OINKCHIBATh H3YYEHHBIC TEIUIOBBIC CBOWCTBA TEN M TEIUIOBBIC SIBJICHUS, HCIONB3YS (U3NYECKHE
BEJIMYMHBIL: JJaBJICHUE ra3a, TeEMIIepaTypa, CpeaHss1 KHHETUYECKasi SHEPIUsl XaOTHUYECKOr0 JBUKEHUSI MOJIEKYJI,
CPeIHEKBAJIpaTU4YHAsE CKOPOCTb MOJIEKYJ, KOJIMYECTBO TEIUIOTHI, BHYTPEHHss HHEprus, pabora Tasa,
KOA(p(UIMEHT TOJE3HOro JACWCTBUS TEIJIOBOIO JBUTATENs; IPU ONHUCAHUU MPABWIBHO TPAaKTOBATh
(GU3NUEeCKU CMBICT HCIIONB3YEMBIX BEIMYMH, WX O0003HAUYEHUS M EAMHUIBI, HAXOIUTH (HOPMYIIHI,
CBSI3BIBAIOIIME IAHHYIO (PU3MUECKYIO BEIMUUHY C APYTUMHU BEIHMUYUHAM;

ONMCHIBATh U3YUEHHBIE 3JIEKTPUUECKHUE CBOMCTBA BELECTBA U JJIEKTPUYECKHUE SIBJICHUS (IIPOLECCHI),
UCHIONB3YS (U3MYECKHE BEIMYMHBI: DJCKTPUUECKUN 3apsif, SJICKTPUUYECKOE I0JIe, HANpPSHKEHHOCTD IOJI,
NOTEHIMAJ, pa3HOCTh TOTEHIMAJIOB; MpPH OMNHMCAHUHM TPABHIBHO TPAKTOBaTh (U3UYECKUN CMBICI
UCIIONIb3YEMBIX BEJIIMYMH, UX O0O3HAUEHUS M EIUHUIIBI, YKa3bIBaTh (POPMYIBI, CBS3BIBAIONINE JAHHYIO
(Gu3NYECKYIO0 BEIMYUHY C APYTUMU BEIUYUHAMU;

aHAIM3UPOBATH PU3UUECKHE MTPOLIECCHI U SIBJICHUS, UCTIONB3Yys (PM3HMUECKHE 3aKOHBI U IPUHITUIIBL: 3aKOH
BcemupHoro Ttsrorenus, |, Il u Il 3akonsr HploTOHa, 3aKOH COXpaHEHHS MEXaHWYECKOW 3HEPruM, 3aKOH
COXpaHEHHUsI MMIYJIbCa, MPUHLMUI CYNEPHO3ULMHU CUJI, NPUHLIMI DPABHONPABUS HHEPUHUAIBHBIX CHCTEM
OTCU€Ta, MOJIEKYJSIPHO-KMHETUYECKYI0 TEOPHUIO CTPOCHHMsI BELIECTBA, a30BbIE 3AaKOHBI, CBSI3b CpEIHEH
KMHETUYECKOW HHEPrHH TEIUIOBOTO J[BIDKEHUS MOJEKYNl C aOCOJIOTHOM TeMIepaTypoil, MEpBbIA 3aKOH
TEPMOJIMHAMUKH, 3aKOH COXPAHECHMS IIIEKTPUUECKOTO0 3aps1/1a, 3aKoH KyitoHa, Ipy 9TOM pa3ian4arh CIOBECHYIO
bopMyITUPOBKY 3aKOHA, €r0 MAaTEMAaTUYECKOE BHIPAKEHUE U YCIOBUS (TpaHUIlbl, 001aCTH) MPUMEHUMOCTH;

OOBSICHATH OCHOBHBIE NMPUHLUIIBI ACHCTBHS MaIIWH, TPUOOPOB M TEXHUYECKUX YCTPOICTB; pa3nnyarb
yCIIOBUS UX 0€30MacCHOr0 UCIOIb30BaHUS B IOBCETHEBHOM KU3HU;

BBINOJIHATH SKCIIEPUMEHTHI 110 UCCIICAOBAHUIO (PU3MUECKUX SBICHUN M MPOIECCOB C MCIIOIB30BAaHHEM
OPSIMBIX U KOCBEHHBIX HM3MEPEHUU, MpU 3TOM (GOpMyIUpoBaTh MpobdiieMy/3afady M THUIOTE3Yy Y4eOHOro
9KCIIEPUMEHTA, COOUPATh YCTAaHOBKY U3 MPEIJI0KEHHOT0 000pYy10BaHUS, IPOBOJUTH OMBIT U (OPMYIHUPOBATH
BBIBO/IBI;

OCYIIECTBIISITh MpsIMbIE U KOCBEHHbIE HM3MEPEHMs] (PU3NYECKUX BEJIMYHMH, NPU ITOM BHIOMpATh
ONITUMAJIBHBIN CIIOCO0 U3MEPEHHUS U MCII0JIb30BaTh U3BECTHBIE METO/IbI OLIEHKH MOTPEIIHOCTEH U3MEPEHMIA;

HCCJIEIOBATh 3aBUCUMOCTH MEXKTY (PU3MUECKUMH BETMUYMHAMU C UCIIOJIb30BAHUEM MPSIMBIX U3MEPEHUH,
IpU 3TOM KOHCTPYUPOBAaTh YCTAHOBKY, (PUKCHpOBATh pe3yabTaThl MOJYYEHHOH 3aBHUCUMOCTH (PU3MUECKUX
BEJIMYMH B BUJIE TaOnuIl U TpaduKOB, AeJaTh BBIBOBI IO PE3yJbTaTaM UCCIIEA0BaHNUS;

coOmoiaTh NpaBuUia O€30MacHOTO TpyAa MpH MPOBEACHUM HCCIEAOBAaHUN B pamMkKax y4eOHOro
JKCIIEPUMEHTA, y4eOHO-UCCIIEJ0BATEIbCKON 1 MPOEKTHON AESITENbHOCTH C UCIIOIb30BAaHUEM U3MEPUTEIbHBIX
YCTPOMCTB U 1a00paTopHOro 000py10BaHHUS;

pemaTh pacu€THbBIC 3a/1a4d C SIBHO 3aJIaHHON (PU3NUYECKON MOJIENBIO, UCTIONB3Ys (PU3NYECKUE 3aKOHBI U
NPUHIMIBI, HA OCHOBE aHAJIM3a YCJOBUS 3a7aud BBIOMpATh (PU3MUECKYIO MOJIENb, BBIIENATh (PU3NYECKHE
BEJIMYMHBI U (QOpMYJbl, HEOOXOAUMBIE JUIsl €€ pelIeHUs, MPOBOJUTh Pacdy€Thl U OLEHUBATh PEATbHOCTh
MOJYYEHHOT0 3HaYeHUs (PU3NUECKON BETMUHHBI;

peliaTh KaueCTBEHHBIE 3a/1a4M: BHICTpaBaTh JIOTMUECKHU HEIPOTUBOPEUUBYIO LIEMIOYKY PACCYKIEHUHN C
OTIOpPOi Ha U3y4YEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3NYECKUE SBICHUS;

MCIIOJIb30BAaTh MPH PEILIEHNH YUeOHBIX 3a/1a4 COBpEMEHHbIE NH(POPMAIIMOHHbBIE TEXHOJIOTHH AJIs [IOUCKA,
CTPYKTYPUPOBAHUS, MHTEPIIPETAMN M TpEACTaBICHUS y4eOHOW M Hay4dHO-TIOMYJSpHON HH(OpMaIuy,
MOJIyYEHHOM U3 pa3IMYHbIX HCTOYHUKOB, KPUTUYECKU aHAJIM3UPOBATh MOIy4aeMylo HH(POpMaIHIo;

NPUBOJNUTH TPUMEPHl BKJIaZa POCCHUICKMX W 3apyOeXHBIX YUEHBIX-(U3UKOB B Ppa3BUTHE HAYKH,
00BsICHEHHUE MPOIIECCOB OKPYKAIOIIET0 MUPA, B pa3BUTHE TEXHUKU U TEXHOJIOTHIA;

UCITOJIb30BaTh TEOPETUYECKHE 3HaHUSA MO (U3MKEe B TIOBCEAHEBHOM JKM3HM JUIsl OOecredeHus
0€30MacHOCTH IpU OOpallEHUH ¢ TPUOOPAMH U TEXHUUYECKUMHU YCTPONCTBAMU, AJIi COXPaHEHUs 3710POBbs 1
COOJTIOJICHHSI HOPM 2KOJOI'MYECKOT0 TIOBEICHUS B OKpY KaloIIei cpejie;

paboTaTh B IpyMIE C BBINOJIHEHUEM Pa3IMYHBIX COLMAIBHBIX pOJied, MJIaHUPOBaTh pabOTy TPYIIIbL,
palMOHATIBHO PACHPENeIATh 00A3aHHOCTH M IUIAHUPOBATH JEATENbHOCTh B HECTaHJAPTHBIX CHUTYallUsX,



aJIeKBaTHO OIICHMBATh BKJAJ KaXKIOTO W3 YYACTHUKOB TPYIIBI B PELICHHE pacCMaTpUBAEMOU MpOOIEMBI.

K xonmy obyuenus B 11 kiacce mpeaMeTHbIE pe3ysbTaThl Ha 0a30BOM YPOBHE JIOJKHBI OTPa’KaTh
c(OPMHPOBAHHOCTh y O0YHAIOIIUXCS YMEHUI:

JEMOHCTPUPOBATh Ha IMpUMeEpax pojib U MecTo (U3UKH B (POPMHUPOBAHMH COBPEMEHHOW HAy4YHOM
KapTUHBI MUpPA, B Pa3BUTHH COBPEMEHHOM TEXHUKH U TEXHOJOTUU, B MPAKTUUYECKON ACATEIBHOCTU JIIOJIEH,
LEJIOCTHOCTh U €IMHCTBO (PU3NYECKON KapTHUHBI MUPA;

YUUTHIBATh TPAHUIIBI IPUMECHEHHSI U3YYCHHBIX (DHU3MYECKUX MOJIENICH: TOUYSHHBIN dJICKTPUUECKUN 3apsi],
Jy4 CBETa, TOUCYHBIH MCTOYHUK CBETA, siIEpHAs MOJENb aroMma, HYKJIOHHAas MOJEIb aTOMHOTO sijipa MHpu
perieHnn HGU3NIECKUX 3a1ad;

pacro3HaBath (hu3HuecKue siBIeHUs (IPOIECChl) U OOBSICHITH UX HA OCHOBE 3aKOHOB 3JIEKTPOJMHAMUKHU
U KBAaHTOBOW (PHM3HMKH: DIIEKTPHUYECKas MPOBOJUMOCTH, TEIUIOBOE, CBETOBOE, XWMHYECKOE, MarHHTHOE
NEHCTBUS TOKA, B3aUMOJICHCTBIE MAarHUTOB, JEKTPOMAarHUTHAs WHIYKIHS, NEHCTBUE MAarHUTHOTO IOJIS Ha
MPOBOJHHUK C TOKOM U JBIDKYIIUKCS 3apsii, SJICKTPOMArHUTHBIE KOJICOAHWS W BOJHBI, MPSIMOJIMHEHHOE
pacrpocTpaHeHHe CBeTa, OTpakeHue, MpeiomiieHue, uHTepdepeHiys, audpakuus 1 Mojaspusalus CBeTa,
mucnepcust cera, (orosnekrpudeckuii dpdext (dhotodrddexT), cBeroBoe maBlieHWE, BO3ZHUKHOBEHHE
JMHENYaToro CreKkTpa aToMa BoJI0OpO/ia, ECTECTBEHHAsI U UCKYCCTBEHHAs paAMOAKTUBHOCTH;

ONMCHIBATh U3yYEHHbIE CBOMCTBA BELIECTBA (JIEKTPUUYECKUE, MATHUTHBIE, ONITUYECKUE, SJIEKTPUUECKYIO
MPOBOAMMOCTh PA3JIMYHBIX CpPEA) U DIIEKTPOMATHUTHBIC SIBJICHHS (IIPOLIECCHI), HCIOIB3Ys (PU3UYECKUE
BEJIMUMHBI: JIEKTPUYECKUI 3apsijl, cujla TOKa, 3JIEKTPUUECKOE HAIIPSHKEHUE, AIIEKTPUYECKOE COITPOTUBIICHHE,
pPa3HOCTh NMOTEHIUANIOB, AIEKTPOABIKYIIAs CHiia, paboTa TOKa, MHAYKIIUS MarHUTHOTO MOJiA, cujia Ammepa,
cuia JlopeHna, MHIYKTUBHOCTD KAaTYIIKH, SHEPTUs AMEKTPUUECKOTr0 U MArHUTHOTO IOJIEH, IEPUO U YacTOTa
Kosie0aHuil B KoJebaTeIbHOM KOHTYpE, 3apsii U cuja TOKa B MPOIIEcCEe TapMOHHUYECKUX 3JIEKTPOMArHUTHBIX
KoJieOaHuH, (OKYCHOE DPACCTOSHHE M ONTHYECKAas CHJIA JIMH3BI, NMPH ONMCAHWU MPABUIBHO TPAKTOBATH
(bu3nYeCKuit CMBICII HCMOJB3YEMbIX BEJIMYMH, HUX OOO3HAYEHUS W €IWHUIBI, YKa3blBaTh (HOPMYIIBI,
CBSI3BIBAIOIIME JAaHHYIO (DU3UYECKYIO BETUYMHY C IPYTUMU BETUYNHAMU;

OTKCHIBATh U3YUECHHBIC KBAHTOBBIC SIBJICHUS U MIPOLECCHI, UCTIONB3Ys (PU3NYECKUE BEIMYMHBI: CKOPOCTh
AJIEKTPOMAarHUTHBIX BOJIH, JUIMHA BOJIHBI U 4YacTOTA CBETA, SHEPTUs U UMITYJIbC (DOTOHA, IEPUOJI OJypacnaia,
SHEPrusi CBSI3U aTOMHBIX SiAep, MPHU OMHUCAHUU MPABWIBHO TPAKTOBATHh (PM3MUECKUN CMBICI HCIOJIb3yEeMbIX
BEJTMYMH, UX 0003HAYEHUS U CAMHUIIBI, YKa3bIBaTh (DOPMYJIbI, CBSI3BIBAIOIINE JAHHYIO (PU3UYECKYIO BETHUUHY
C IPYTUMU BEIMYNHAMHU, BBIYUCISATH 3HaYCHHE (PU3NUECKON BETHUNHBI,

AHAIN3UPOBATH (PU3NUECKHE MTPOLIECCHI U SABJICHUS, UCIIONIb3Ys (U3NYECKUE 3aKOHBI U IPUHITUIIBL: 3aKOH
OMa, 3aKOHBI TOCJIEIOBATEIBHOTO U MAPAUIEIbHOIO COEUHEHNS MPOBOAHUKOB, 3aK0H /[ xoyns—JIeHia, 3akon
3JIEKTPOMArHUTHOM MHAYKLMH, 3aKOH MPSIMOJIMHEHHOTO PaclpoOCTPaHEHMsI CBETA, 3aKOHBI OTPa)KEHUs CBETA,
3aKOHBI MIPEIOMIICHHUS CBETa, ypaBHeHUE DifHIITeHa s (oTod(h(DeKTa, 3aKOH COXPAHEHUS YHEPTUHU, 3aKOH
COXpaHEHUs UMIYJIbCa, 3aKOH COXPAaHEHUS 3JIEKTPUUYECKOTO 3apsja, 3aKOH COXPaHEHHUS MacCOBOrO YHCIA,
noctynatel bopa, 3aKoH paJiio0aKTUBHOTO paciaja, Mpy STOM pa3IHuvaTh CJIOBECHYIO (DOPMYIHPOBKY 3aKOHA,
€ro MaTeMaTU4YeCcKOe BbIpaXKEHNE U YCIOBU (TpaHUIlbl, 00JaCTH) IPUMEHUMOCTH;

ONpeNeNATh HAllPpaBJIEHUE BEKTOPA MHAYKIIMM MAarHUTHOTO TOJIs MPOBOJIHUKA C TOKOM, CHUJIbI AMIIepa U
cuibl JIopeHiia;

CTPOUTH M OMHUCHIBATh N300pakeHHE, CO3/1aBaeMOe TUIOCKUM 3€pKajioM, TOHKOW JIMH30M;

BBITNOJHATH 3KCIIEPUMEHTBI 10 UCCIIEJOBAHUIO (PU3NYECKUX SBJICHUM U MPOLECCOB C MCIOIb30BAaHUEM
OPSIMBIX M KOCBEHHBIX H3MEPEHUU: TpH ITOM (OPMYIHUPOBATh MpoOiieMy/3agady M THUIOTE3y Y4eOHOTo
9KCIIEPUMEHTA, COOUPATh YCTaHOBKY U3 MPEAJIOKEHHOT0 000py10BaHUS, TPOBOJUTH ONBIT U (OPMYIUPOBATH
BBIBOJIBI;

OCYIIECTBIISATh TPSIMbIE M KOCBEHHBIE W3MEPEHHUS (DU3NYECKUX BEIWYWH, TPU OSTOM BHIOMPATH
ONTUMATBHBINA CIIOCOO U3MEPEHUS U HCIIOIh30BATh U3BECTHBIE METOBI OLIEHKH MOTPEITHOCTEH U3MEpEHUN;

UCCJIEIOBATh 3aBUCUMOCTH (PM3NYECKUX BEJIMYUH C MCIOJIB30BAHUEM MPSIMBIX M3MEPEHHUH: MPH ITOM
KOHCTPYHPOBATh YCTAaHOBKY, (PMKCHPOBATH PE3YNbTAThHI MOTYYCHHON 3aBHCHUMOCTH (PU3UYECKUX BEIUYUH B
BU/JIE TaOnuIl U TpaduKOB, AeJIaTh BBIBOABI IO Pe3yJIbTaTaM HCCIIEI0BaHUS;

coOnrofath mpaBmia O€30MacHOTO TpyJa MpH MPOBEISHUU HCCIEAOBAaHUNA B paMKax y4eOHOTro
JKCIIEPUMEHTA, y4eOHO-UCCIIEJOBATEIbCKON U MMPOEKTHON AESITEIbHOCTH C UCIOIb30BaHHUEM U3MEPUTEIbHBIX
YCTPOMCTB U 1a00paTopHOro 000py10BaHHUS;

pemaTh pacu€THBIE 3a/1a4M C SIBHO 33JIaHHON (DU3UYECKON MOJCIBIO, UCTIONIb3Ys (PU3UUYECKHE 3aKOHBI 1
MPUHIIMITBI, HA OCHOBE aHalM3a YCJIOBHS 3aJaud BHIOMpaTh (PU3WYECKYIO MOJIENb, BBLACHATH (DHU3HUECKUE



BEJIMYMHBI U (QOpMYJbl, HEOOXOAUMBIE ISl €€ pelIeHUs, MPOBOAUTH Pacdy€Tbl U OLIEHHWBATH PEaTbHOCTh
MOJYYEHHOTO 3HaYeHUs (PU3NUECKOI BETUUNHBL;

pemarh Ka4eCTBEHHbIE 33/1a4l: BBICTPAUBATh JIOTUYECKN HEPOTUBOPEUMBYIO LIEMOUKY PACCYKACHUN C
OTIOPOi HAa U3yYECHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3NUECKUE SBICHUS;

MCIIOJIb30BATh MPH PEIICHUH YUeOHBIX 3a/1a4 COBpEMEHHbIE NH(POPMAIIMOHHBIE TEXHOIOTHH JIJIsl TIOUCKA,
CTPYKTYPUPOBAHUS, HHTEPIPETAMN M TPEACTABICHUS Y4eOHOW W HAYYHO-TIONMYJSpHOW HHpOpMaIuy,
MOJyYEHHOM U3 Pa3IMYHbIX HCTOYHUKOB, KPUTUYECKU aHAIM3UPOBATh MOTy4aeMyto HH(POpMaIHIo;

OOBSICHATH MPUHIUIBI ACHCTBHS MALIHH, TPUOOPOB U TEXHUYECKUX YCTPOUCTB, pa3inyaTh YCIOBHUS MX
0€30MMacHOT0 UCMOIb30BaHUS B IOBCEHEBHOM KU3HU;

NPUBOUTH TPUMEPHI BKJIA/Ja POCCUUCKUX U 3apyOekHBIX YUYEHBIX-(DU3UKOB B pPa3BUTHUE HAYKH, B
00BsICHEHHUE MPOLIECCOB OKPYKAIOILIET0 MUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTHIA;

UCTOJIb30BaTh TEOPETUYECKHE 3HaHUSA MO (U3MKE B TIOBCEAHEBHOW JKM3HM JUII OOECTIEYECHUs
0€30MacHOCTH U OOpAIlEHUH ¢ MPUOOPAMH U TEXHUYECKHUMH yCTPOUCTBAMHU, JUIsl COXPAHEHUS 3JJ0POBbS U
cOOII0ICHHSI HOPM 3KOJIOTMUYECKOT0 TIOBEIEHUS B OKPY>KaIOILEH Cpele;

paboTaTh B IpyMIE C BBINOJIHEHUEM Pa3IMYHBIX COLMAIBHBIX pOJIeH, IJIaHUPOBATh pabOTy TPYIIIbL,
PalMOHATIBHO PACHpPENeNsITh OOS3aHHOCTH M IUIAHUPOBATH JEATEIbHOCTh B HECTAHIAPTHBIX CUTYAlLMSX,
aJICKBAaTHO OIICHUBATh BKJIAJl KXKIOTO U3 YUaCTHUKOB IPYIINEI B PEIICHHE pacCCMAaTPUBAEMOM MPOOIEMBI.

2. Conep:xanue yuedoHoro npeamera «®uznka»

10 kaace
Pa3nen 1. ®u3uka u MeTOAbI HAYYHOT0 MIO3HAHUS

®du3nka — Hayka o npupoze. HayuHnble MeTObl TO3HAHUS OKpYXKaroliero Mmupa. Ponb skcnepumenTta u
TEOPUH B TIPOIIECCE MMO3HAHUS IPUPOJIBI. DKCIICPUMEHT B (PU3HKE.

MonenupoBanue (u3HUecKUX SIBICHUNH U mpoueccoB. Hayunble runore3sl. Dusnueckue 3aKOHBI H
Teopud. ["paHuIbl MPUMEHUMOCTH (PU3UUECKUX 3aKOHOB. [[pUHIIUIT COOTBETCTBUA.

Ponp u mecto Qu3uku B (HOpMHpPOBAHHH COBPEMEHHOW HAYYHOW KapTUHBI MHUpA, B MPAKTHUECKOMN
NEeITEILHOCTH JIIOICH.

Llemoncmpayuu

AHanorosblie U TU(POBBIE U3MEPUTEIHHBIE TPUOOPHI, KOMITBIOTEPHBIC TATUYNKHU.

Pa3znea 2. Mexanuka

Tema 1. Kunemamuka

Mexanudeckoe aBmkeHHE. OTHOCUTENIBHOCTh MEXAaHMYECKOro JBWkeHusa. Cucrema oTcyéTa.
Tpaexropus.

[TepemenieHne, CKOpPOCTh (CpelHsss CKOPOCTh, MTHOBEHHAs CKOPOCTh) UM YCKOpEHHE MaTepUalbHOMN
TOUYKH, UX MPOEKIMH Ha OCU CUCTEMBI KoopArHAaT. CliokeHue NepeMeIIeHU U CI0KEHUE CKOPOCTEH.

PaBHOMEpHOE U pPaBHOYCKOpPEHHOE NpPSIMOJHHEHHOe ABMkeHue. ['paduku 3aBUCHMOCTH KOOPAMHAT,
CKOpPOCTH, YCKOPEHHS, TyTH U IEPEMEILICHUSI MATEPUAIIbHON TOYKU OT BPEMEHH.

CBobosHoe najzeHue. Y ckopeHre cBOOOIHOTO Ma/IeHHs..

KpuBonuneliHnoe aBukeHue. [[BHMKeHHWE MaTEepUATbHOW TOYKH IO OKPYKHOCTH C TMOCTOSSHHOW IO
MOJIYJIF0 CKOPOCTBIO. YTIIOBasi CKOPOCTh, JIMHEWHass CKopocTh. llepwox u dYactoTa oOpaiieHusl.
[{eHTpOoCTpEMUTENBHOE YCKOPEHHUE.

TexHu4ecknue ycTpoicTBa M NMPAKTUUECKOE MTPUMEHEHUE: CIIUOMETp, ABMKEHUE CHAPAJIOB, IIEMTHBIE U
pEMEHHBIE TIepeayn.

Jlemoncmpayuu

Mogenb cucTemMbl OTCUETA, WILTIOCTPALIUS KHHEMATUYECKUX XapaKTEPUCTUK IBUKEHHUS.

[TpeoOpazoBaHre ABMKEHUI C UCTIOIH30BAHUEM MPOCTHIX MEXAHU3MOB.

ITanenue Ten B BO3AyXe U B pa3peKEHHOM MPOCTPAHCTBE.

Habnronenue ABM>XeHUS Tena, OpOIIEHHOTO MOJ] YIJIOM K TOPU30HTY U TOPU30HTAIBHO.

W3mepenne yckopeHus cBOOOAHOIO MaJACHHUS.

Hamnpagnenue ckopocTy npu JBUKEHUHU MO OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopnuvie pabomuol

N3ydenne HepaBHOMEPHOTO JBUKEHUS € LIEJIBIO ONPEAECIECHUS MTHOBEHHON CKOPOCTH.



HccenenoBaHne COOTHOLIEHUS MEXIY MYTSMH, IPOWIECHHBIMU TEJIOM 3a IOCJIEN0BATENIbHBIE PaBHbIE
IIPOMEXYTKH BPEMEHU NIPU PABHOYCKOPEHHOM JBM)KEHHUH C Ha4aJIbHOW CKOPOCTBIO, PABHOM HYIIIO.

N3ydenune ABUKEHUS IapuKa B BI3KOM KUIKOCTH.

N3yueHne ABMKEHUS Tea, OPOLIEHHOTO TOPH30HTAIBHO.

Tema 2. /lunamuxa

ITpunnun otHocutensHOCTH ['anmunes. Ilepseiii 3akoH HeroToHa. MIHEeprmanbHble CUCTEMBI OTCUETA.

Macca tena. Cuina. [lpunuun cynepno3unuu cui. Bropoi 3akon HeroTOHA 11711 MaTepuaibHOM TOYKH.
Tperunii 3akoH Hp0TOHA [U1s1 MaTEpUAIIBHBIX TOYEK.

3akoH BceMupHoOro Tsarorenus. Cuna tspkectu. [lepBas kocMuueckas CKOpOCTb.

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

Tpenune. Buapl Tpenus (1mokos, cKonbxeHus, kaueHus). Cmiia tperus. Cyxoe tpenue. Cuia TpeHus
CKOJIbXKEHHUSI M cuia TpeHus nokos. Koapoumment tpenns. Cusia CONpOTUBIICHUS NPHU JBUKCHUU Tela B
JKUJKOCTHU WM Tase.

[ToctynarenpHo€e 1 BpallaTeabHOE ABM)KEHHUE a0COIIOTHO TBEPIOTO TENa.

MoOMEHT Cuiibl OTHOCUTENBHO OCH BpaieHus. [1nedo cunbl. Y cinoBus paBHOBeCUs: TBEPAOTO Tea.

TexHuueckue ycTpoicTBa M IMPaKTUYECKOE NMPUMEHEHME: NOJIIMITHUKH, JBHKEHUE HCKYCCTBEHHBIX
CIIyTHUKOB.

Jlemoncmpayuu

SIBnenue nuepuuu.

CpaBHeHue Macc B3aMMOJICHCTBYIOIINX TEJl.

BTtopoii 3akon HeroToHa.

N3mepenue cuil.

CroxeHue CHil.

3aBUCUMOCTb CHJIbI YIPYTOCTH OT AeQOopMariiiu.

HesecomocTs. Bec Tena npu yCKOpeHHOM NMOABbEME U MaICHHUH.

CpaBHeHuE CUJI TPEHUS OKOSI, KAUEHUS U CKOJIbKECHHUS.

VYcnoBus paBHOBecust TBEpAOTro Tena. Buabl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamopmwie pabomul

W3ydeHue ABM>keHUs OpycKa MO0 HaKJIIOHHOW TIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH CUJI YIIPYTOCTH, BO3HUKAIOLIUX B NMPYKUHE U PE3UHOBOM 00paslie, OT UX
nedopMmaruu.

HccnenoBanue ycioBUi paBHOBECHUS TBEPJIOTO TeJla, UMEIOILEr0 OCh BPAIlCHHMS.

Tema 3. 3aKkoHbl COXpaHEeHUA 6 MEXAHUKE

HNmnynsc MaTepuanbHON TOUKH (Teda), CUCTEMbl MaTepHAJIbHBIX ToueK. MIMIynbc cuiel 1 u3MeHeHue
UMITyJIbCa Tejla. 3aKOH COXPaHEHUs UMITyJbca. PeakTUBHOE ABM)KEHHUE.

Pabora cuibl. MOIIHOCTE CUIEL.

Kunernueckas sHeprust MaTepuaibHOW TOUKU. Teopema 00 U3MEHEHUH KUHETHYECKOH SHEPTHH.

[TorenunanbHasts osHeprus. IloTeHumanbHast 5SHeprus ynpyro JAeQOPMHUPOBAHHOM MPYKUHBIL.
[TorennuanbHas sHeprus Tena BOIU3U MOBEPXHOCTH 3EMIIH.

[ToreHuManbHble U HEMOTEHUMANIbHBIE CUJbl. CBSI3b pabOThl HEMOTEHIMAIBHBIX CHUJ C U3MEHEHUEM
MEXAHUYECKOM SHEPTUN CUCTEMBI TeJl. 3aKOH COXPAaHEHUsI MEXAaHUYECKOM JHEPTUH.

VYrpyrue v Heynpyrue CTOIKHOBEHHUS.

TexHuueckue yCTpONCTBAa M IPAKTUYECKOE NMPUMEHEHUWE: BOJOMET, KONEp, MPYKUHHBIM IHCTOJIET,
JBUKEHHUE PaKeT.

Jlemoncmpayuu

3aKOH COXpaHEHUs UMITYJIbCa.

PeakTuBHOE ABMXKEHUE.

[lepexon moTeHNIMAIbHON YHEPTHH B KHHETUUYECKYIO M 00paTHO.

Yuenuueckuii sxcnepumenm, nabopamopmwvie pabomul

N3ydeHne abCOMIOTHO HEYIIPYTOro yaapa ¢ MOMOIIBIO IBYX OJIMHAKOBBIX HUTSHBIX MasTHUKOB.

HccnenoBanue cBsi3M pabOThl CHJIBI C HM3MEHEHHEM MEXAaHMYECKOM OSHEpPruM Tejla Ha MpHuMepe
PacTsKEHUS PE3UHOBOTO KIyTa.

Paspnen 3. MoaekyasipHast pu3nka ¥ TepMOANHAMHKA
Tema 1. Ocno6bl MONEKYAAPHO-KUHEMUYECKOILL Meopul



OcHOBHBIE TOJIOKEHUS MOJIEKYJISIPHO-KHHETUUYECKON TEOPUH U UX ONBITHOE 000cHOBaHMe. bpoyHoBCcKoe
nswkenue. uddysus. Xapakrep ABHKEHHS U B3aUMOJICHCTBUS YacTHUI] BelecTBa. MOAeIN CTpOSHHs ra3os,
JKUJKOCTEH W TBEPIBIX TEN M OOBSICHEHHWE CBOMCTB BEIIECTBA Ha OCHOBE ATHUX Mojeneld. Macca u pa3Mepbl
Mmoiekyi. Konnuectso BemectBa. [loctossHHas ABorapo.

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

Mopnenbs naeanbHoro raza. OCHOBHOE YpaBHEHHE MOJIEKYJISIPHO-KMHETUYECKONM TEOPUU HJICATBHOIO
raza. AOCOJIOTHAs TeMIlepaTypa Kak mMepa cpeHeill KMHETUYEeCKOW PHEPruu TEIIOBOrO JIBUXKEHHUS YAaCTHII
raza. Illlkana temmnepatyp KenpBuna. I'a3oBble 3akonbl. YpaBHeHue MenjaeneeBa—Kianelipona. 3akoH
Hanbrona. W3ompouecchl B HJaTbHOM Tra3e C IOCTOSHHBIM KOJMYECTBOM BellecTBa. [ 'paduueckoe
IpeCTaBICHNE U30IIPOIIECCOB: H30TEPMa, H30X0pa, n300apa.

TexHUyecKkue yCTpONCTBA U MPAKTUYECKOE IPUMEHEHHE: TEPMOMETP, OapoMeTp.

Llemoncmpayuu

OnbIThI, 0Ka3bIBAIOIIME AMCKPETHOE CTPOCHHME BellecTBa, ¢GoTrorpaduu MOJEKYJI OpPraHUYECKUX
COCIMHEHU.

OnbiThl 10 AUPPY3UH KUIKOCTEH U Ta30B.

Mopnens OpOYHOBCKOTO JIBHIKEHUSI.

Mogaens onbita [lTepha.

OnbIThI, OKA3bIBAIOLINE CYILIECTBOBAHUE MEKMOJIEKYIISIPHOTO B3aUMOAEUCTBHUSL.

Mopenb, HUTIOCTpUPYIOLIAs IPUPOY JABIECHUS ra3a Ha CTEHKH COCYya.

OnbIThI, HJUTFOCTPUPYIOLIUE YPABHEHUE COCTOSHUS UACATBHOTO ra3a, U30MpPOLIECCHI.

Yuenuueckuii sxcnepumenm, n1abopamopvie pabomuol

Omnpenenenne Macchl BO3/lyXa B KJIACCHOW KOMHATE Ha OCHOBE U3MEPEHUN 00bEMa KOMHATBI, TaBJICHUS
U TEMIIepaTyphl BO3/1yXa B HEH.

HccnenoBanue 3aBUCUMOCTH MEXy [TapaMeTpaMu COCTOSIHUS pa3peKEHHOTI'0 Tasa.

Tema 2. Ocnosvt mepmoounHamurku

TepmoauHaMudeckass cuctemMa. BHYTpeHHsE SHEprus TEPMOJAMHAMHYECKOW CHUCTEMBI M CIIOCOOBI e
u3MeHeHus. KonnuecTBo TerioTel U paboTa. BHyTpeHHss SHEprusi 0IHOATOMHOTO HMJICATbHOTO ra3a. Buabl
TEIUIONEpeau: TEIJIONPOBOJHOCTh, KOHBEKLUS, U3IydeHHE. YJelbHas TEIUIOEMKOCTh BELIECTBA.
KonuyecTBo TEIIOTHI IpH TEIUIONEpEaAUE.

[Tonsitue 00 agmabarHoM mpouecce. [lepBriit 3akoH TepMoauHaMuku. [IpuMeHeHne MepBOro 3aKoHa
TEPMOJMHAMHUKH K u3omnpolieccam. I paduyeckas nHTeprperanus paboTs rasa.

BTtopoii 3akon TepmoanHamMuku. HeobpaTuMoCTh TPOLIECCOB B PUPOJIE.

TernnoBeie MamuHbL. [[pUHIUTIBL JeiCTBUS TEMIOBBIX MamuH. [IpeoOpa3oBaHus SHEPTUU B TETIOBBIX
MmamuHax. Koadunuent nosnesHoro nedcTBus TerioBod Mmamwuubl. [lukn KapHo u ero kosgduuueHt
HOJIE3HOTO AEUCTBUS. DKOIOTHYECKHE TPOOIEMBI TEIIIOIHEPT ETHUKH.

TexHuuyeckue ycTpoicTBa U MpaKTUYECKOE MPUMEHEHHUE: TBUraTellb BHYTPEHHErO CropaHus, ObITOBOI
XOJIOAWIIBHUK, KOHTUIIMOHED.

Jlemoncmpayuu

V3MmeHeHre BHYTpEHHEH JHEpruM Tella IMPU COBEPIICHUH PAaOOTHI: BBUIET MPOOKU U3 OYTHUIKH IO
JIEWCTBUEM CKaTOTO BO3/1yXa, HarpeBaHue a¢upa B JJATYHHOU TPyOKe MyTEM TpeHHS (BUICOIEMOHCTpAIIHS).

H3meHeHre BHYTpEHHEH sHepruu (TeMrepaTypsl) Tela Mpu Terionepeaaye.

OnbIT 0 aguabaTHOMY PACIIUPEHUIO BO3/1yXa (OIBIT C BO3AYLUIHBIM OTHUBOM).

Mopnenu mapoBoii TypOHUHBI, IBUTATelNsi BHYTPEHHETO CTOPAHUsI, PEAKTUBHOTO JIBUTATETIS.

Yuenuueckuii sxcnepumenm, nabopamopnvie pabomuol

N3mepenne yaenbHOU TeIIIOEMKOCTH.

Tema 3. Azpecammuvie cocmoanusn eewjecmea. Dazosvie nepexoont

[TapooOpazoBanue u kKoHaeHcauus. Mcnapenue u kunenue. AGCONIOTHAS M OTHOCUTEIbHAS! BIIAXKHOCTD
Bo3ayxa. HacelenHslit nap. Y ienbpHasi TEIoTa napooopa3oBaHusl. 3aBUCUMOCTb TeMIIEpaTypbl KUIIEHHUS OT
JIABJICHUSI.

TBépnoe temo. Kpucrammmaeckue n amopdHbie Tena. AHU30TPOINHS CBOWCTB KpUCTALIOB. JKumakue
kpuctamuibl. CoBpeMeHHble Marepuaibl. [lnaBreHne u KpucTamivzalus. YAelbHas TEIIoTa IUIABJICHUS.
CyO6numarusi.

YpaBHeHUEe TEII0BOro OagaHca.

TexHuuyeckue ycTpoHCTBa M MPAKTHUECKOE NMPUMEHEHHUE: TUTPOMETP U ICUXPOMETP, KaIOPUMETD,
TEXHOJIOTMH MOJYyYEHUs COBPEMEHHBIX MaTepUaIoB, B TOM YMCJIE HAHOMATEPUAIOB, 1 HAHOTEXHOJIOTHH.

Jlemoncmpayuu



CBolicTBa HaChIIIEHHBIX apOB.

Kunenue IIpH MOHUKCHHOM JIaBJICHUU.

CrniocoObl U3MepeHus BIKHOCTH.

Halmtonenue narpeBaHus U IIaBJICHUS KPUCTAIUIMYECKOTO BEILIECTBRA.
JleMoHCTpanusi KpUCTaIIIOB.

Yuenuueckuii sxcnepumenm, nabopamopmwvie pabomul

H3mepeHne OTHOCUTEIBHON BIaKHOCTH BO3/1yXa.

Pasznea 4. diekTpoauHaMUKA

Tema 1. Inexkmpocmamuka

DJIeKTpu3anusa Tel. OJEeKTpudeckuil 3apsia. JlBa BuUIa dIeKTpUYecKuX 3apsaoB. [IpoBoaHukw,
JURJIEKTPUKY U TOJTYIPOBOAHUKHU. 3aKOH COXPAaHEHUS AJIEKTPUUECKOI0 3apsja.

B3aumoneiictBue 3apsanoB. 3akoH Kynona. ToudeuHbId SJIEKTPUYECKUM 3apsll. DIIEKTPUUECKOE TOJIE.
HanpsbxkéHHOCTh  2siekTpudeckoro mois. lIpuHIun cynepno3unuy  3JIEKTPUYECKUX IoJed. JInHum
HaIPSKEHHOCTH 3JIEKTPUYECKOTO MOJISL.

Pabora cun snexrpocrarnuyeckoro mnods. Ilorenuwman. PaszHocts mnorennuanos. IIpoBoaHuku u
JIUAJIEKTPUKU B 3JIEKTPOCTATHUECKOM M0J€. Ju3nekTpuyueckas mpoHUIAEMOCTb.

OnexrpoéMkocTh. KonaeHcaTop. DIeKTpoEMKOCTh IJIOCKOTO KOHJAEHCATOpa. DHEPrus 3apsuKEHHOTO
KOH/JIEHCATOopa.

TexHuueckue  ycTpoHCTBa U IPAKTHMUECKOE  IPUMEHEHHUE:  DIIEKTPOCKOI,  AJIEKTPOMETP,
JNEKTPOCTaTUYECKasl 3allUTa, 3a3eMJICHHE JJIEKTPONpUOOpOB, KOHJEHCATOP, KOMUPOBAJILHBINA ammapar,
CTPYHHBIN IIPUHTED.

Jlemoncmpayuu

YCeTpoCTBO U MPUHLAI JEHCTBUS dJIEKTPOMETPA.

B3auMozeiicTBue Ha’IEKTPU30BAHHBIX TEJl.

DIIEKTPUUECKOE TT0JIE 3aPsHKCHHBIX TEI.

[IpoBOIHUKY B AJIEKTPOCTATUYECKOM IIOJIE.

DINIeKTpOCTaTUYECKas 3alIHTAa.

JM3neKTpuKY B 3JIEKTPOCTATHUECKOM I10JI€.

3aBUCHUMOCTh 3JEKTPOEMKOCTH IUIOCKOTO KOHJIEHCATOpa OT IJIOLIAAM IUIACTUH, PACCTOSHUS MEXIY
HUMU U JTUIEKTPUYECKON TPOHUIIAEMOCTH.

OHeprus 3apsKEeHHOr0 KOHIAEHCATopa.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomuol

N3mepenne 31eKTpoEMKOCTH KOHJIEHCATOPA.

Tema 2. llocmoannwiit nekmpuyeckuit moxk. Toku é paznuunvix cpeoax

DONEeKTpUYECKU TOK. Y CIOBHSI CYLIECTBOBAHMSI AJIEKTpUUEecKoro Toka. Mcrounuku toka. Cuia Toka.
ITocTOsIHHBIN TOK.

Hampsokenue. 3akon Oma 1715 yyacTka LernH.

ONEKTpUYECKOE CONPOTUBIIEHHE. YIENbHOE CONpoTHBiIeHHE BemecTBa. llocnenoBarensHoe,
napajuleJIbHOE, CMEIIaHHOE COEIMHEHNE TPOBOIHUKOB.

Pabota snekrpuueckoro Toka. 3akoH Jxoyns—JleHna. MOmHOCTb 31EKTPUYECKOT0 TOKA.

ONEeKTPOABMKYIIasi CHJIa U BHYTPEHHEE CONPOTHBIEHME MCTOYHMKA TOKa. 3akoH Oma aisi moiHOU
(3aMKHYTO#) anekTpuueckoil nenu. Koporkoe 3ambikanue.

ONEeKTpOHHAas MPOBOAUMOCTh TBEPIBIX METAJIOB. 3aBUCHMOCTb CONPOTUBJICHHUS METAJUIOB OT
Temneparypbl. CBEpXIIPOBOAUMOCTD.

DIIEKTpUYECKHI TOK B Bakyyme. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpoBonuuku. CoOcTBEHHass W NMPUMECHAs MPOBOAMMOCTB IOJIYNPOBOAHMKOB. CBolicTBa p—N-
nepexoja. [lomympoBogHUKOBBIE TPHUOOPHI.

ONEeKTpUYECKUH TOK B pacTBOpax M paciulaBaxX 3JIEKTPOJIUTOB. DJIEKTPOIUTHYECKAs IUCCOLMALUS.
DIIEKTPOJIH3.

DneKTpuuecKui TOK B ra3ax. CaMOCTOSATENbHBIN U HECAMOCTOATENbHBIN pa3psan. Monnus. [1na3ma.

TexHUuyeckue ycTpoicTBa U MPaKTUYECKOE MPUMEHEHHUE: aMIIEPMETP, BOJIBTMETP, PEOCTAT, HCTOUHUKHI
TOKa, DJIEKTPOHArpeBaTelIbHble MPUOOPHI, 3IEKTPOOCBETUTENbHbIE MPUOOPHI, TEPMOMETP CONPOTHBIICHUS,
BaKyyMHBIH MO/, TEPMUCTOPBI U (POTOPE3UCTOPHI, MOIYIIPOBOTHUKOBBIN U0/, TaJIbBAHUKA.

Llemoncmpayuu

W3mepenne cuitbl TOKa U HAPSKEHUSL.



3aBUCHUMOCTb CONPOTHUBIICHHS LWIMHIPUYECKUX IPOBOJHHUKOB OT [UIMHBI, IJIOMAAHA IONEPEYHOrO
CEYEHHUs U MaTepuana.

CMemaHHOE COeIUHEHHUE IPOBOIHUKOB.

[Tpsimoe m3MepeHue 3aeKTpoABHXKYLIEH cuiibl. KopoTkoe 3amblkaHHE TaJlbBAHMUECKOI'O JIEMEHTa U
OLICHKAa BHYTPEHHETO CONPOTUBIICHUS.

3aBUCHUMOCTb COIIPOTUBIIEHUS METAJUIOB OT TEMIIEPATYPHI.

ITpoBOAMMOCTB 3JIEKTPOJIUTOB.

M ckpoBo# paspsg v IPOBOAMMOCTb BO3AYXa.

OnHOCTOPOHHSA MPOBOIUMOCTD JUOJA.

Yuenuueckuii sxcnepumenm, rabopamopnuie pabomul

M3y4eHne CMEIIaHHOTO COEAMHEHMSI PE3UCTOPOB.

N3mepeHue 31eKTpOABUKYIIEH CUIIbl MCTOYHUKA TOKA U €0 BHYTPEHHETO COIIPOTUBIICHUS.

HabGnronenue anexrpoinusa.

Me:xknpeameTHble CBSI3U

N3yuenue kypca ¢pusuku 6a3oBoro ypoBHs B 10 Kiacce oCylIecTBIsETCA € YUETOM COAEPIKATENbHBIX
MEKITPEIMETHBIX CBsI3€H ¢ KypcaMHl MaTeMaTUKU, OMOJIOTHH, XUMUH, reorpaduu U TEXHOJIOTHH.

Mesicnpeomemmuvie nonsimusi, CBI3aHHbIE C U3yUYE€HUEM METOJI0B HAYYHOT'O IIO3HAHUS: SIBJIEHUE, HAYYHBIN
daxT, rumoresa, (uzMYecKas BEIWYMHA, 3aKOH, TEOpHs, HaONIOJEHUE, SKCIEPUMEHT, MOJECIUPOBAHHE,
MOJI€Jb, U3MEPEHHUE.

Mamemamuxa: pemieHne CUCTEMbI ypaBHEHUH, THHEHHas QyHKIMs, Tapaboia, runepboia, ux rpaduku
U CBOWCTBA, TPUIOHOMETpUYECKHE (YHKIUHM: CHHYC, KOCHUHYC, TAHI€HC, KOTaHI€HC, OCHOBHOE
TPUTOHOMETPUUECKOE TOXKIECTBO, BEKTOPBI U UX MPOEKIIMM Ha OCU KOOPJMHAT, CII0KEHHE BEKTOPOB.

buonoeusn: MexaHndyeckoe IBM)KEHUE B KUBOW mpupone, Iup@ys3us, ocMoc, TEMI000MEH >KUBBIX
OpraHU3MOB (BU/IbI TEIUIONEPEAUH, TEIUIOBOE PABHOBECHE), DJIEKTPUUECKHE SBJICHUS B )KUBOU IIPUPOJIE.

Xumus: TACKPETHOE CTPOEHUE BELIECTBA, CTPOECHUE aTOMOB M MOJIEKYJ, MOJIb BELIECTBA, MOJIApHAs
Macca, TEIJIOBbIE CBOMCTBA TBEPIBIX TEJ, MXUAKOCTEH M Ta30B, 3JEKTPUUYECKHE CBOMCTBA METAJLIOB,
JNEKTPOJIMTUYECKAS IUCCOLIMALINSL, TAJIbBAHUKA.

T'eoepaghus: BnaxxHOCTBH BO3]lyXa, BETPBI, OapOMETpP, TEPMOMETP.

Texnonocus: npeoObpa3oBaHUE JBM)KEHUHM C HCHOJIb30BAHUEM MEXAHM3MOB, Y4YET TPEHUS B TEXHUKE,
NOJUINITHUKY, MCIOJb30BaHUE 3aKOHA COXPAHEHHUS HMITyJIbca B TEXHUKE (pakeTa, BOJAOMET U Jpyrue),
JIBUTaTeNlb BHYTPEHHETO CrOpaHus, NapoBas TypOuHa, ObITOBON XOJOJMIBHUK, KOHIUIIMOHEP, TEXHOJIOTUU
MOJIyYE€HUS COBPEMEHHBIX MaTepuajoB, B TOM UHWCJIE€ HAHOMATEpUAIOB, U HAHOTEXHOJOIHH,
JJIEKTpOCTaTUYecKass — 3allluTa, 3a3eMJICHHE  3JIEKTPONpPHOOpPOB,  KCEPOKC, CTPYHHBIH  NpHUHTED,
3JIEKTpOHArpeBaTeNIbHbIE IPUOOPHI, SIEKTPOOCBETUTENbHBIE TPUOOPHI, raJIbBaHHUKA.

11 knacc
Pasnen 4. diekTpoanHaMuka

Tema 3. Maznumnoe none. I1eKmpomazHUMHAA UHOYKYUSA

ITocrosiHHBIE MarHUTHL. B3auMoAeNCTBUE TOCTOSHHBIX MAarHUTOB. MarHuTHOE 11osie. BEKTOop MarHuTHOM
uHAyKuuy. [IpuHOAN Cynepno3uiuM MarHUTHBIX NOJIeW. JImHMKM mMarHMTHOM MHAyKumH. KapTuHa nuHMN
MarHUTHOM MHAYKIHMH MOJISl TOCTOSSHHBIX MarHUTOB.

MarauTtHoe 1oJie TMPOBOJAHUKA C TOKOM. KapTWHa JIHMHUN WMHIYKIIMM MAarHUTHOTO IMOJS JIMHHOTO
NpsIMOTO TPOBOJIHMKA M 3aMKHYTOTO KOJIBLIEBOIO MPOBOAHMKA, KATYHIKU € TOKOM. OmbIT Dpcrena.
B3aumopeiicTBre MPOBOAHUKOB C TOKOM.

Cuita Amnepa, €€ MOJlyJib U HalpaBJICHHE.

Cuna Jlopenna, €€ Moyib U HarpaBiieHHE. JIBHKeHE 3apsKEHHOM YaCTHIIBI B OJJHOPOIHOM MarHUTHOM
none. Pabota cumnsl Jlopenma.

SIBneHne 35IeKTpOMarHUTHOM MHAYKIMH. [I0TOK BEKTOpa MAarHWUTHOM MHAYKIMH. DJIEKTPOJABHKYIIAS
cujia UHAYKIHMH. 3aKOH 3JI€KTPOMarHuTHOM MHAYKIMK Dapanes.

BuxpeBoe siekTpuyeckoe mose. DIEKTPOABXKYIIAs CHJIa MHAYKIMM B MPOBOJAHUKE, IBUKYILIEMCS
MOCTYNATEIbHO B OJJHOPOJIHOM MarHMTHOM IIOJIE.

[TpaBuio Jlenna.

NHayKTUBHOCTD. SIBI€HHE CAMOUHIYKLIUH. DJIEKTPOABUKYILAS CUJIa CAMOUHYKIUH.

OHEPrusi MarHUTHOTO TOJISI KATYIIKH C TOKOM.

DIIEKTPOMarHUTHOE TOJIE.



TexHu4eckue yCcTpoWCTBa M MPAKTHUYECKOE MPUMEHEHHE: NMOCTOSHHBIE MArHUTHI, 3JIEKTPOMAarHUTHI,
AJIEKTPOJIBUTaTENh, YCKOPUTEIHN 3JIEMEHTAPHBIX YaCTHUL, MHAYKIIMOHHAS T€Ub.

Jlemoncmpayuu

OmneiT DpcTena.

OTKJIOHEHUE AIEKTPOHHOIO ITy4YKa MarHUTHBIM I1OJIEM.

JIuHUY MHIYKIIUYA MAarHUTHOTO TOJIS.

B3aumozeiicTBue AByX MPOBOJIHUKOB C TOKOM.

Cuita Ammiepa.

[etictBue cuibl JIopeH1a Ha HOHBI 3JIEKTPOJIUTA.

SIBiIeHnE ANEKTPOMArHUTHOM MHIYKIUU.

IIpaBuiio Jlenua.

3aBUCUMOCTb 3JIEKTPOJIBUKYIIEN CUIIbI HHIYKIIMHU OT CKOPOCTH U3MEHEHNS MarHUTHOT'O TIOTOKA.

SIBneHne caMOMHIYKIUU.

Yuenuueckuii sxcnepumenm, nabopamopmwvie pabomul

W3yueHne MarHuTHOTO NOJIsI KaTYIIKH C TOKOM.

HccnenoBanue 1eiCTBUSA OCTOSIHHOTO MarHUTa Ha paMKy C TOKOM.

HccnenoBanue siBICHUS 3IEKTPOMATHUTHON MHAYKIUH.

Pa3nes 5. Kosie6anus u BOJTHBI

Tema 1. Mexanuueckue u 31eKmpoOMazZHumMHble KoOJ1e0aHus

Konebarenbnas cuctema. CBoOOJHBIE MeXaHUUECKHE Kotebanus. ['apmonndeckue koiedanwus. [lepuos,
4yacTtoTa, amIuiutyaa u (asza xonebanuil. IlpykuHHBIM MasTHUK. MaTeMaTH4eCcKHil MasTHUK. YpaBHEHHUE
rapMoHu4eckux kosnebanuil. [IpeBpaiienue 3Hepruu Npu rapMOHUYECKUX KOIeOaHUX.

Konebatenbubiii kKoHTYp. CBOOOAHBIE 3JIEKTPOMArHUTHBIE KOJIEOAHUS B UICATLHOM KoJieOaTelbHOM
KOHTYype. AHaJIOIUsi MEXIy MEXaHMYEeCKMMM U JIEKTPOMAarHuTHbIMM KosiebaHusmu. @opmyna TomcoHa.
3aKOH COXpaHEeHHsI SHEPTUU B UI€aTbHOM KOJeOaTeIbHOM KOHTYpE.

[IpencraBineHue o 3aTyxarolMX KojeOaHUAX. BbIHyXaeHHble MexaHuuyeckue kojeOanus. Pe3oHaHc.
BoinykeHHBIC 27IEKTPOMAarHUTHBIC KOJIeOaHUsI.

[Tepemennblil Tok. CUHYCOUIaNbHBINA IEPEMEHHBIN TOK. MOIIHOCTh IEPEMEHHOIO TOKA. AMIIIUTYAHOE
U JCHCTBYIOIIEE 3HAYECHUE CUJIbI TOKA U HAIIPSKEHUS.

Tpanchopmarop. IlponsBoacTso, nepegada U NOTpeOICHUE IEKTPUUECKON IHEPTUU. DKOJIOTUUECKUE
PUCKHM TIpH MPOU3BOACTBE 3IEKTpOodHEpruu. KynbTypa MCNONb30BaHUSA 3JIEKTPOIHEPTUU B MOBCEIHEBHOU
KU3HHU.

TexHUuecKkne YCTpPONCTBA M NPAKTHYECKOE IPUMEHEHHUE: DJJIEKTPUUYECKUN 3BOHOK, T'€HEpaTop
NEPEMEHHOT0 TOKa, IMHUHU AJIEKTponepeay.

Llemoncmpayuu

HccnenoBanue napameTpoB KojiedaTenbHOM crucTeMbl (IPY>KUHHBIN WJIM MaTEMATUYECKUN MasTHUK).

HaOGnronenue 3atyxarommx KojaeOaHui.

WccnenoBanme CBOMCTB BEIHYKIEHHBIX KOJIEOaHUH.

Habmtoenue pesonanca.

CBOOOIHBIE EKTPOMArHUTHbIE KOJIeOaHusI.

OcruorpaMMbl  (3aBUCMMOCTH CUJTBI TOKa W HANpPSDKEHUS OT BPEMEHH) MJIS AIIEKTPOMArHUTHBIX
Kosie0aHui.

Pe3onaHc npu nocneaoBaTenbHOM COEIUHEHUH PE3UCTOPA, KATYIIKU HHIYKTUBHOCTH M KOHJIEHCATOPA.

Mosienb TUHUY 3IIEKTpoIepe1adH.

Yuenuueckuii sxcnepumenm, nabopamophwvie pabomul

HccnenoBanue 3aBUCUMOCTH MEpHOJa MalbIX KoieOaHUM rpy3a Ha HUTH OT JJIMHBI HUTH U MacChl Tpy3a.

HccnenoBanne NepeMEHHOIO TOKA B LIETIN U3 MTOCIEA0BATENBHO COEIMHEHHBIX KOHIEHCATOPA, KaTyIIKH
U pe3ucTopa.

Tema 2. Mexanuueckue u 31eKmpoMazHUMHbIE 60IHbL

MexaHnnueckue BOJHBI, YCIOBHs pactipocTpaneHus. [lepuon. CkopocTh pacnpoCTpaHEHUs U JJIMHA
BoutHEL. [lonepeunsie U mpoaobHbIE BOMHBL. HTepdepeHIus u nudpakiius MexaHn4ecKuX BOJTH.

3Byk. CxopocTb 3ByKa. ' poMKkocTh 3ByKka. BeicoTa ToHa. TeMOp 3ByKa.

DJIEKTPOMAarHUTHbIE BOJIHBI. Y CJIOBHS M3JIYYEHMS DJIEKTPOMATHUTHBIX BOJIH. B3anMHas opueHTanus
BekTOpoB E, B, V B snekrpomarauTHoi BosHe. (CBOWCTBA JJIGKTPOMArHUTHBIX BOJIH:  OTpa)KEHUE,
npenoMIIeHue, osipusanus, Tudpakips, uarepdeperius. CKOpOCTh JEKTPOMArHUTHBIX BOJH.

[kana 31eKTpOMarHUTHBIX BOJH. [IpuMeHeHNe 371eKTPOMarHUTHBIX BOJIH B TEXHUKE U OBITY.



[TpuHUMIIBI paguoCBsI3U U TeneBuaeHus. Pagnonokanusi.

DIIEKTPOMArHUTHOE 3arps3HEHUE OKPYKAIOIIEH Cpebl.

TexHUYeCKUe yCTpOCTBa U MPAKTUUECKOE IPUMEHEHHE: MYy3bIKaJIbHbIE HHCTPYMEHTBHI, YIBTPa3ByKOBast
JIMarHOCTHKA B TEXHUKE U MEJHUIIMHE, pajap, paaguonpuéMHIK, TeIEBU30p, aHTeHHa, Tenedon, CBU-neys.

Jlemoncmpayuu

OO6pa3oBaHue U pacnpoCTpaHEHUE MOMEPEUHBIX U MTPOJIOJIBHBIX BOJIH.

Koneo6:mromeecs Teno Kak HCTOUYHUK 3BYKa.

Habumronenne otpaxkeHus U IPEIOMIIEHUS MEXaHUYECKUX BOJIH.

Habmoienue nnrepdepeHny U AMPpakiui MEXaHM4eCKUX BOJIH.

3BYKOBOM pE30HAHC.

Habmroienue cBsi3u rpOMKOCTH 3BYKa U BBICOTHI TOHA C aMIUIMTYAON M YaCTOTOM KOJIEOaHHIA.

HccnenoBaHue CBONCTB 3JEKTPOMAarHUTHBIX BOJIH: OTPAXKEHHME, INPEIOMIICHHE, MOJIsIpU3anus,
nudpakiys, HHTepPepeHIIHs.

Tema 3. Onmuxa

['eomeTpuueckas ontuka. [IpsMonnHeliHoe pacpocTpaHeHHE CBETa B OHOPOAHOMU cpere. JIyu cBerta.
To4euHblii HCTOYHUK CBETA.

OTtpaxkeHue cBeta. 3aKOHbBI OTpaskeHus cBeTa. [locTpoenue n300pakeHuit B INIOCKOM 3epKalie.

[Tpemomiienne cBeTa. 3aKOHBI MPEIIOMIICHUS CBeTa. AOCONIOTHBIN MOKa3aTeNb mpenomicHus. [lomHoe
BHYTpEHHee oTpakeHue. [IpeaenbHblil yroi MoJHOro BHyTPEHHEro OTPaXKEeHUSI.

Hucnepcus cseta. CiioxxHbll cocTaB 6enoro cera. L{ser.

Cobupatomue u paccenBaroiiye TuH3bl. ToHKas nuH3a. DOKYCHOE PAacCTOSHUE M ONTHYECKas cuja
TOHKON JuH3BI. [locTpoeHune M300pakeHU B COOMPAIONIMX M paccerBalomIMX JHH3aX. Dopmyna TOHKOU
JUH3BI. YBeIUYeHUEe, 1aBaeMoe TUNH30M.

[Ipenensl IPUMEHUMOCTH T€OMETPUUYECKON ONTHKH.

BonnoBas ontuka. Wurepdepenuus cera. KorepeHTHble HUCTOYHUKU. YCJIOBUS HAOIIOJCHUS
MaKCHMYMOB U MUHIMYMOB B HUHTEP(PEPEHIIMOHHON KapTUHE OT IBYX CUH(A3HBIX KOTE€PECHTHBIX HCTOYHUKOB.

Hudpakmus ceera. JudpakunonHas pemérka. YcioBue HaONIONCHUS TJIABHBIX MaKCUMYMOB IpHU
naJICHUM MOHOXPOMAaTHYECKOTO CBETa Ha TU(PAKIIHOHHYIO PEHIETKY.

[Tonspu3zanus cBeTa.

TexHUuyeckue ycTpoicTBa M NMPaKTUYECKOE MPUMEHEHHUE: OYKH, Jyma, (oToanmnapar, IpOeKIMOHHbII
anmapar, MHKPOCKOII, TEJIECKOII, BOJIOKOHHAS ONTUKA, TU(PPaKIIMOHHAS PEIIETKa, MOJISPOHI.

Jlemoncmpayuu

[TpstmonuHEetHOE paclipocTpaHeHne, OTpakeHUe U mperoMieHue cBeta. OnTruueckue mprudopshl.

ITonHoe BHyTpeHHEE OTpaxkeHue. MoJieab CBETOBOAA.

HccnenoBanue CBONCTB N300pakeHU B JTHH3AX.

Mopenn MEUKpOCKOIa, TEIECKOIIA.

Habmronenue naTepdepeHnnu cera.

Habmonenue nudpakiuu ceta.

HaGnronenue nucrnepcun cBeTa.

[TosryueHue ciekTpa ¢ MOMOIIBIO PU3MBI.

[Tomyuenue ciekTpa ¢ MOMOIIBIO TU(DPAKIIMOHHON PEIIETKH.

Habmronenne nonsipusanuu cera.

Yuenuueckuii sxcnepumenm, nabopamopmwvie pabomul

W3mepenue nokaszaresns NpeaoMIIeHHs CTEKIIa.

HccnenoBanue CBOWCTB N300payKEHU B JIMH3AX.

Hab6nronenue aucnepcun cBera.

Pa3nes 6. OcHOBBI crielIHAJIbLHONH TEOPUH OTHOCHTEIBHOCTH

I'paHnnBl  OPUMEHUMMOCTH  KJIACCHMYECKOM  MexaHuWkW. [locTynmarel  cnenuanbHOW — TEOPHUH
OTHOCHUTEIIBHOCTH: WHBAaPUAHTHOCTb MOAYJS CKOPOCTH CBETa B BaKyyMe, NPHUHIMII OTHOCUTEIBHOCTH
OWHIITENHA.

OTHOCHUTEIBHOCTD OJTHOBPEMEHHOCTH. 3aMEJIECHUE BPEMEHH U COKPAILLIEHUE JITHBI.

OHeprusi U UMITYJIbC PEISITUBUCTCKON YaCTHUIIBI.

CBs3p  Macchl € DJHEPrMEM M HMIIYJIBCOM  PEJIATUBUCTCKOM  YacTHIBl. OHEPrHs  IOKOS.



Paznen 7. KBanroBas ¢pusuka

Tema 1. Dnemenmul KGAHMOGOU ONMUKU

®otonbl. Dopmyna [Tnanka cBsi3u SHEpruM GOTOHA C €T0 YACTOTON. DHEPTHS M UMIYJIbC (DOTOHA.

OTkperTre u uccnenoBanue porodddexra. OnviTel A. I'. Cronerosa. 3akoHsl hoToddexra. YpaBHeHHE
OiHmreiHa 11 potodddexra. «KpacHas rpanuia» dpotodrddekra.

Hasnenue ceera. Onbrtsel [1. H. JIlebenena.

XUMHAYECKOE IEUCTBUE CBETA.

TexHUYECKHE YCTPOWCTBA W TPAKTUUYECKOE MPUMEHEHHE: (OTO3EMEHT, (POTONATUHMK, COIHEUHAS
Oarapesi, CBETOAMO/I.

Jlemoncmpayuu

®doTor(hdeKT Ha yCTAaHOBKE C ITMHKOBOM TIJIACTHHOM.

HccnenoBanue 3ak0HOB BHEIIHETro GpoTodddekra.

CBeToquoI.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mopnens atoma Tomcona. OmbiTel Pesepdopaa mo paccesiuro o -gactuil. [Inmanerapuas Moaens aToma.
[Toctynatel bopa. M3nydyenue u normiouieHre GOTOHOB MpH MEPEXO€ aToMa C OJHOTO YPOBHSI SHEPTUU Ha
npyroi. Buasl ciektpoB. CrieKTp ypOBHEN SHEPrUM aToMa BOJOPO/a.

Bonnossie cBoiicTBa yactull. Bonubl ne bpoiinsa. KopnyckynsipHO-BOJHOBOM Ayaau3M.

CHOHTaHHOE U BBIHYXKJIEHHOE U3JTyYeHHE.

TexHUuYecKue yCTPONUCTBA U MPAKTHUECKOE MPUMEHEHHUE: CIIeKTPaIbHbIA aHAIN3 (CIIEKTPOCKOIT), J1azep,
KBaHTOBBI KOMITBIOTED.

Jlemoncmpayuu

Monens omnbita Pesepdopra.

Omnpenenenue JUIMHBI BOJIHBI J1a3epa.

HabGmronenue nuHeRvyaThIX CIEKTPOB U3TyUCHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, nabopamopmwie pabomul

Habmroienue nuHeRvyaToro cexkTpa.

Tema 3. Amomnoe sa0po

OKCIEPUMEHTHI, J0Ka3bIBAIOIINE CI0XXHOCTh CTpOeHUs siapa. OTKpbITUE PAaAMOAKTUBHOCTU. OTBITHI
Pesepdopna mo ompeneneHuto coctaBa paadoakTUBHOTO wu3nydeHus. CBoictBa anb(da-, Oera-, ramma-
U3NydeHus. BiausHue painoakTUBHOCTH HA KUBbIE OPTaHU3MBI.

OtkpeiTHe mpoTOoHa U HeWTpoHa. Hyknonnas mopnens sinpa IeiizenOepra—MBanenko. 3apsn sapa.
Maccosoe uncino saapa. U3otomsl.

Anbda-pacnan. DJEKTPOHHBII W MO3UTPOHHBIN  Oera-pacnaa. ['amMMma-uzinydeHue. 3aKoH
paZloaKTUBHOIO pacnaja.

OHeprus CBS3U HYKJIOHOB B sifpe. S nepHblie cuibl. Jle@ekT macchl sipa.
Snepusle peakuuu. [lenenue u CUHTES AIED.

SAnepuuiii peaktop. TepmosiaepHblii cuHTe3. [IpoGneMbl M NHEpCHEKTHUBBI SAEPHON 3HEPrETUKH.
OKOJIOTUYECKHUE ACTIEKTHI SIIEPHOU SHEPTETHKHU.

OnemMeHTapHble YacTUllbl. OTKPBITHE TO3UTPOHA.
MeToab! HaOIIOICHHS U PETUCTPALIUH 3JIEMEHTApHBIX YacTHUII.
dyHaaMeHTalbHbIe B3auMOJIeHCTBUS. EMuHCTBO (pru3nueckoil KapTHHBI MUpA.

TexHUYECKHE YCTPOMCTBA M MPAKTHYECKOE MPUMEHEHHE: MO03MMETp, Kamepa BuibcoHa, snepHbIit
peakTop, atToMHas Oomoa.

Jlemoncmpayuu

Cu€TurK MOHU3UPYIOLIUX YACTHII.

Yuenuueckuii sxcnepumenm, nabopamopruie pabomul
HccnenoBanue TpeKOB YacTHUI] (110 TOTOBBIM (oTorpadusim).

Pa3nen 8. DiieMeHTBI ACTPOHOMUM U ACTPOPU3MKH

OTaIbl Pa3BUTHA aCTPOHOMUMU. HpI/IKJ'IaI[HOC U MHUPOBO33PCHYCCKOC 3HAYCHHUEC ACTPOHOMUMU.

Bun 3Bé3nHoro HeGa. Co3Be3nus, spKkue 3BE3IbI, IUNIAHETHI, IX BUIUMOE JBHUKEHUE.
CosHeyHast cucTeMa.



Counnie. CosiHeuyHasi akTUBHOCTh. Mctounuk sHepruum ConHIA W 3BE3A. 3BE3/ABI, MX OCHOBHBIC
XapaKTEpUCTHKU. J(narpaMma «CIEeKTpalbHbIN KJIAaCC — CBETUMOCTbY. 3BE3/bI ITIABHOM MOCIIEI0BATENBHOCTH.
3aBUCHUMOCTB «Macca — CBETUMOCTbY JUIsl 3BE3/1 IIIaBHOM NOCIIE0BAaTENbHOCTH. BHyTpEeHHEE cTpoeHME 3BE3 .
CoBpeMeHHbIE NPECTABICHUS O IPOUCXOKICHUN U ABoroLMK CoHLA U 3BE3/1. DTanbl )KU3HU 3BE3.

Muineunsiii [lyte — Hama ["anaktuka. [lonoxxkenne u nBuxenue CounHia B ["aaktuke. TUIbI TajlakTHK.
Pannoranaktuku u kBazapbl. UEpHBIE ABIPBI B sAPAX TAIAKTHK.

Bcenennas. Pacimupenne Beenennoit. 3akon Xa66:ma. Pazoeranue ranaktuk. Teopus bosbinoro B3peiBa.
PenukroBoe uznyuenue.

Macmrabnas ctpykrypa Beenennoii. MeraramakTuka.

Hepeménnpie mpoOieMbl aCTPOHOMUH.

Yuenuueckue nabnrooenus

HaGnronenus HEBOOpPYKEHHBIM TJIA30M C  HUCIIOJIB30BAHUEM KOMITBIOTEPHBIX MPWIOKEHUN IS
OTpesieNieHUs] TMOJIOKEHUsI HEOECHBIX OOBEKTOB Ha KOHKPETHYIO J1aTy: OCHOBHbIE co3Be3nus CeBepHOro
MOJIYIIAPHUSL U IPKUE 3BE3MBI.

Hab6nronenus B Teneckon JIynsl, muraner, Mieunoro [TyTu.

O0o0maroniee NOBTOPeHUE

Ponb ¢u3uky U acTpOHOMHUU B SKOHOMUYECKOU, TEXHOJIOTUYECKOM, COLMATBHON M 3TUYECKON cdepax
JESATSIIbHOCTH YeJIOBEKA, POJIh K MECTO (DH3UKH U aCTPOHOMHUH B COBPEMEHHOW HAyYHOW KapTUHE MHPA, POJIb
buznyeckoil Teopuu B HOPMHUPOBAHUM MPEICTaBICHUM O (DU3MUECKON KapTUHE MHpa, MECTO (HHU3HUECKOi
KapTHUHBI MUPA B 00IIEM PsITy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX TIPEJICTABICHUN O IIPUPOJIC.

MexnpeaMeTHbie CBS3H

Wzydenne kypca pusuku 6a3oBoro ypoBHs B 11 kimacce ocymiecTBisieTcs ¢ y4€TOM COJIep KaTeIbHBIX
MEXIPEAMETHBIX CBSI3€H ¢ KypcamMu MaTeMaTHKU, OUOIOTHH, XUMHHU, Teorpaduu U TEXHOJIOTUH.

Meoicnpeomemmnule noHAmMuUS, CBSI3aHHBIE C U3YYEHUEM METOJJOB HAYYHOI'O [IO3HAHUS: SIBJICHUE, HAyYHBIN
dakrt, rumoresa, Qu3MYecKas BEIUYMHA, 3aKOH, TEOpHs, HAOIIOJEHHE, SKCIEPUMEHT, MOJEIHUpPOBAHUE,
MO/1€]1b, U3MEPEHHUE.

Mamemamuxa: peuieHUe CHCTEMbl ypaBHEHUH, TPUTOHOMETpUYeCKHe (DYHKIMU: CHUHYC, KOCHUHYC,
TAHI'€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHUUECKOE TOKIECTBO, BEKTOPHI U UX MPOEKIIMK HA OCU KOOPIUHAT,
CIIO)KEHHE BEKTOPOB, TMPOU3BOJHBIC DSJIEMEHTAPHBIX (PYHKIMMA, NpPU3HAKKU TMOAOOUS TPEYroJbHUKOB,
ompeieNieHue TUIOMAIN TUIOCKUX (uryp u oobEma Tel.

buonocus: snexTpuyeckue SBICHUS B KUBOU MPUPOE, KoneOaTeNbHbIE TBUKEHUS B KUBOW MPUPOJE,
ONTHUYECKHUE SIBJICHUS B )KUBOU MPUPO/IE, IEUCTBUE paUallUN HA KUBBIE OPTaHU3MBI.

Xumus: cTpOEHUE aTOMOB W MOJEKYJ, KPHUCTAINIMYECKas CTPYKTypa TBEPABIX TN, MEXaHU3Mbl
00pa30BaHMs KPUCTAJUINYECKON PEIIETKH, CHEKTPAJIbHBIN aHaIH3.

l'eocpaghus: MarHUTHBIE TIONIOCA 3€MJIH, 3aJIe)KH MAarHUTHBIX Py, GOTOChEMKA 36MHON TTOBEPXHOCTH,
MPEACKA3aHUE 3€MIIETPSICEHUM.

Texnonocus: TUHUM  DIIEKTpOIlEpeAayd, TEHEepaTop  IMEPEMEHHOI0  TOKa,  DJIEKTPOABUTATEINb,
WHIYKIIMOHHAs TIedb, pajap, paJuoNpuéMHUK, TeeBU30p, aHTeHHa, Tenedon, CBY-meub, mpoeKIMOHHBIHA
amnmapar, BOJIOKOHHAs ONTHKA, COTHEYHas OaTapes.



3. TemaTu4yeckoe NJIaHUPOBAHHE

10 kaace
Ne HanmenoBanue KosmyecTBo yacos HPS20 OnextponHbie (TU(pOBLIC)
n/m pa3zesioB U TeM Bcero | Koutponbsusie | Ilpaktuyeckue o0pa3oBaTenbHbIE PECYPCHI
IPOTPaMMBbI paboTHI paboThI
| Paznen 1. PU3UKA M1 METOJIbI HAYYHOI'O IO3HAHMSI
1.1 | ®usuka u METOBI 2 Bxiag ypalibCKUX yYEHBIX B pa3BUTHE bubnmoreka [JOK
HAYYHOT'O IMO3HAHHS (bU3UKH U TEXHUKH https://m.edsoo.ru/7f41bf72

Wroro mo pazneny 2 |

| Paznen 2. MEXAHHKA

2.1 | Kunemarnka 5 JIBuxkenne aBToMmoOuIbHOrO Tpancnopta B| bubmnorexka [JOK
YesstOuHcKoit 001acTH https://m.edsoo.ru/7f41bf72

2.2 | lunamuka 7 [IpumeHeHne 3aKOHOB JBUKEHUS 10 bubmuorexa [JOK
OKPYXKHOCTH TIpH pabOTe TOKAPHBIX https://m.edsoo.ru/7f41bf72
CTAHKOB B MexaHnudeckoM nexe MMK.
KoncTpynpoBanue xene3Ho0pOKHbIX U
TpaMBalHBIX IyTEH C YY€TOM TOBOPOTOB

2.3 | 3aKOHBI COXpaHEHUS B 6 1 1 PazButue npeanpusituii pakeroctpoenus: | bubnuoreka [JOK

MeXaHHUKe Ha TeppuTopun YensaOMHCKOM 061acTH. https://m.edsoo.ru/7f41bf72

[Tonetsl KoOcMOHABTOB YensaOnHCKOM
obnactu

HWroro no pazneny 18 |

| Paznen 3. MOJIEK

YJIAPHAA ®PUSUKA U TEPMOJAUHAMHUKA

3.1 | OCHOBBI MOJICKYJISIPHO- 9 1 Pacnipoctpanenue pasnuunbix BemectB B | bubnuoreka [JOK
KUHETHYECKOU TeOpUn aTMocdepe nmytem Juddy3un Ha https://m.edsoo.ru/7f41bf72
tepputopun YensiOnHckol obnactu
3.2 | OcHOBBI 10 1 [ToBbIlIEHNE CPETHETOJOBBIX bubnmnoreka [JOK
TEPMOIUHAMUKHN TeMIIEpaTyp, Kak (GhakTop MpOsSBICHUS https://m.edsoo.ru/7f41bf72
«MapHUKOBOTO 3 dexTay B YenssOMHCKOM
o0nactu
3.3 | ArperatHbie COCTOSTHUS 5 ATnbTepHAaTUBHbIE HCTOUHUKU SHEPTHUH, bubnnorexka [JOK
BemecTBa. Pa3oBbie UCTIOJIb3yeMble Ha TEPPUTOPUHN https://m.edsoo.ru/7f41bf72
epex0/ibl YensOrHCKOM 061aCTH
Hroro no paszneny 24

‘ Paznea 4. JIEKTPOJANHAMUKA
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Ne Haumenosanue KonunuecTBo yacos HP30O DnexTpoHHbIE (IUPPOBEIE)
n/n pasziesnoB U TeM Bcero | Konrponbnbie | Ilpaktuueckue o0pazoBaTeNbHbIE PECYPChI
POrPaMMBI paboThI paboThI
4.1 | DnekTpocTaTHKa 10 1 boprba ¢ anekrpuzanuei Ha bubnuorexa [JOK
MPOMBINIICHHBIX MTPEANPUATHSIX https://m.edsoo.ru/7f41bf72
YensOuHCKOM 0611aCTH

4.2 | IocTosiHHBII 12 1 [IpumMeHeHue 31eKTPOU3MEPUTEIBHBIX bubnmoreka [JOK
9JIEKTPHYECKUI TOK. nprOOPOB Ha MPEAPHUITHAX https://m.edsoo.ru/7f41bf72
Toku B pa3mUYHBIX YensiOunckoit obmactu
cpenax

Wtoro no paszneny 22 \

PesepBHOE Bpems 2

OO1m1ee KOIMYECTBO YaCOB 1O 68 3 3

IporpaMme

11 knacc
Ne HanmenoBanue KonmuecTBo yacos HPD20O DnexTpoHHbIE (LI(POBHIE)
n/m pas3zenoB U TeM Bcero | Kontponbubie | IIpaktuueckue o0pa3oBaTeNbHbIE PECYPChI
MIPOrpaMMbl paboThI paboThI
| Pasgen 1. JJIEKTPOJAMHAMUKA

1.1 | MarnuTHOe moJe. 11 1 3 [lepcnexkTuBbl pa3BuTHsa SHepreTukyd Ha| bubnmorexa [[OK
OJeKTpOMarHuTHas OxHOM Ypaine https://m.edsoo.ru/7f41c97c
WHIYKITHS

Hroro no paszneny 11 ‘

‘ Pa3nea 2. KOJIEBAHUSA 1 BOJIHBI

2.1 | MexaHuveckue u 9 1 [IpuMeHeHne 3eKTPOMarHUTHBIX BOJIH bubmuoreka [JOK
AIEKTPOMArHUTHBIE Ha IPEINPUITUSX U B METUIIUHE HA https://m.edsoo.ru/7f41c97c
KoseOaHus teppuTopuu YensiOnHCKON o0nacTu.

2.2 | MexaHu4eckue u 5 1 Pa3ButHe cpencts cBs3u Ha Tepputopuu | bubnmoreka [[OK
JJIEKTPOMArHUTHBIC YensOuHCKOM 00macTu https://m.edsoo.ru/7f41c97c
BOJIHBI

2.3 | Onrmka 10 3 [Ipumenenne ontuyeckux npubopos Ha | bubnamoreka [JOK

NPEINpUATHIX, B MEAULIMHE HA
tepputopuu YensOuHckoil obiactu

https://m.edsoo.ru/7f41c97c
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Ne Haumenosanue KonuuecTBo yacos HP3O DOnexTpoHHbIE (IUGPOBEIC)

/1 pa3enoB U TeM Bceero | Kontponbubie | IIpaktuyeckue o0pa3oBaTenbHbIC PECYPCHI
MpOTrpaMMBbI paboThI paboThI

Hroro no pazueny 24 ‘

‘ Pazzea 3. OCHOBBI CIIEIIMAJIBHOM TEOPUM OTHOCUTEJIBHOCTH

3.1 | OcHOBHI 4 1 but6mmoreka [IOK
CIIeUAIIbHOM TeOpHUn https://m.edsoo.ru/7f41c97c
OTHOCHUTEJIEHOCTH

Wroro no pazpeny 4 \

| Paznen 4. KBAHTOBASI ®U3HUKA

4.1 | DneMeHThl KBaHTOBOM 6 [Ipumenenue potodrdhdexra Ha bubnmnoreka [HOK
OITHUKHU npeanpuaTHsax YensOuHCKoN obmacTu https://m.edsoo.ru/7f41c97c
4.2 | CtpoeHue aToMa 4 Kuznb u gesrensHocts U. B. KypuaroBa | bubmuoreka [IOK
Ha lOxHoM Ypane https://m.edsoo.ru/7f41c97c
4.3 | AToMHOE A1pO 5 Anepusiit peaktop [10 «Masik» r. bubnmnoreka HOK
Osepck. Pagnarmonnsie katactpodsl Ha | https://m.edsoo.ru/7f41c97c
I10 «Masik» r. O3epck
Wroro no pazneny 15 \

‘ Paznea 5. 9JIEMEHTBI ACTPOHOMMHU U ACTPOPU3IUKHU

5.1 | DneMeHTHI 7 1 but6mmoreka [IOK
aCTPOHOMMHU U https://m.edsoo.ru/7f41c97c
acTpPOPU3UKU

Hroro no paszneny 7

| Pasnen 6. OBOBIIAIOIIEE MOBTOPEHUE

6.1 | O6o06maromee 4 bu6mmoreka [JOK
OBTOPEHHE https://m.edsoo.ru/7f41c97c

Wroro no pazneny 4

PeszepBHOe Bpemst 3

OO011e€ KOJIMYECTBO YaCOB 68 4 7

110 IPOrpaMme
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Moayab padoyeil MPOrpaMMbl BOCIIUTAHUSA «Y POUYHAS AeSITEJbHOCTb)

No/mm HasBanue TemslI (pasnena) Peann3zanust MOysis BOCIMTATEIbHOM MPOrpaMMBbl « Y poUuHast Hara
JIESTEIIbHOCTh Y
Meponpustus Bun nesrensHoCTH
Puszuka 10 Kiaace
Pa3znen 2. Mexanuka Jlens caMoyIipaBiIeHUs HacraBHnuecTBo. Ypoku co 1-5 oxTs06ps
CTapIIEKJIACCHUKAMU
Paznen 3. MonekynsapHas ¢pusuka u Jenb Poccuiickoil Hayku Brimyck ¢usudeckux OromieTeHei 1-8 despans

TCPpMOAMHAMHKA

Paznen 4. DnexrpoauHamuka

INarapunckuit ypok «Kocmoc
— 93710 MBI» ([leHb
KOCMOHABTHKH)

OU3NYECKUM )KypHAI

11-15 ampens

Henens ectecTBEHHBIX HayK

3aHuMaTeNnbHbIE OIBITHI 110 (1)I/I3I/IK6

11-22 anpens

Henb [ToGenbl coBeTckoro YceTHbIN KypHaI 110 Teme: «Poib ydeHbIX- 4-8 mas
Hapoja B Benukoit ¢usukoB roapl Benukoit OTeyecTBEHHOM
OrteuectBeHHOM BoiiHE 1941- | BoliHbI 1941-1945»
1945rr.
®uzuka 1lkiaacce
1. Paznen 1 DnexrtpoauHamuka JleHp caMoyIipaBiieHUs HacraBHnuectBo. Ypoku co 1-5 oxTa6ps
CTapIIEKIACCHUKaMH
2. Paznen 2 Konebanus 1 BOJHBI Jlenb Poccuiickoit Hayku Brinyck puznueckux OroyuieTeHei 1-8 dempans
I'arapunckuit ypok «Kocmoc | ®dusnueckuii xKypHai 11-15 anpens
—93T0 MbI» ([leHb
KOCMOHABTHKH)
3. Pa3znen 4. KBanroBas ¢pusnka Henens ectectBeHHbIX HayK | BukroprHa «Q1eKTpu4ecTBO BOKPYT HAC» 11-22 anpens

Henn [Tobenbr COBETCKOTO
Hapoja B Benukoit
OteuecTBeHHOI BoiHe 1941-
1945rT.

VYcrHbIil )KypHan o teme: «Poib ydeHbIx-
¢usukoB roasl Benukoit OTeuecTBEHHOM
BOWHBI 1941-1945)

4-8 mas




Peanuzanusi npopMuHMMYMa B YPOUHOI 1eATEIbHOCTH

Ne i/t ‘ Hassanue paznena ‘ Coneprxanue

10 kmacc

1. Paznen 2. Mexanuka Omnepatop a1 y3MOHHBIX MPOIECCOB

2. Paznen 3. MonekynspHas pu3nKa U TSpPMOAHMHAMUKA [TpeccoBumk Tpy6 u mpoduneit

11 xnace

1. Paznen 1 «DnekTpoMarHuTHbIC SIBICHUS DNEKTPOMOHTAKHUK IO 3JIEKTPUUECKUM MaIIMHAM
2. Pasnen 4. KBanToBbie siBIEHUS Jlo3umerpuct




