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IIpuioxenune k padoyeii nporpamme

1.  Marepuaisbl UIsl TEXHOJOTUYECKUX KApT YPOKa (BUbI JEATEIbHOCTH, TUIIBI YPOKOB U UX
Ha3HauyeHUe, TEMATUKY TBOPUYECKUX U MPOEKTHBIX 3aJaHUIA)

[InanupoBaHre KOHTPOJIBHO-OLIEHOUHOM JAesTenbHOCTH (rpaduK, Iend KOHTPOJS,
KHMpb1,xpuTepun olleHuBaHus, JOKYMEHTHI sl (PUKCALUU PEe3yIbTaTOB)

Bapuantel  pa3paboTku  y4eOHO-MHTEIUICKTYaJbHBIX  NPOAYKTOB  yYCHHMKA  JIJIS
[Toptdonuo.



1. Ilnanupyemble pe3y/JbTaThl 0CBOEHHS Y4eOHOIr0 MpeaMeTa

PaGouas mporpamma pa3zpaboTaHa Ha OCHOBE OCHOBHOW 00pa30oBaTENIbHON MpPOTrpaMMBbI
cpennero obmero oopazoBanus MOBY «COII Ne 2» (mastee — OOII COO MOBY «COILI No2y)
Ilinanupyemblie pe3yabTathl onpeaeneHbl B coorBerctBur ¢ OOIT COO MOBY «COIIl
Ne 2», pazgenom 1.2. «I[lmanupyembie pe3yibTaThl OCBOCHHS OOYYaIOIIMMHUCS OCHOBHOM
00pa30BaTeNbHOI MPOrpaMMbl OCHOBHOTO 00IIero oOpazoBanus» u nmoapasaen 1.2.3.10. dusnka
(6a30BBIN yPOBEHB ).
JIMYHOCTHBIE PE3YJIBTATHI

JInaHOCTHBIE PE3yabTaThl OCBOCHUSA yueOHOro mpeamera «DPu3nKa» AOHKHBI OTPaXKaTb
TOTOBHOCTb M CHOCOOHOCTH OOYYalOIIUXCsl pPyKOBOJACTBOBATHCS CHOPMHUPOBAHHOW BHYTPEHHEU
MO3UIUEH JIMYHOCTH, CHCTEMON IIEHHOCTHBIX OpPUEHTAIMi, TO3UTHUBHBIX BHYTPEHHUX
yOeXKIEeHUI, COOTBETCTBYIOIIUX TPATUIMOHHBIM IIEHHOCTSM POCCHICKOTO  OOINECTBa,
pacuIiMpeHre KU3HEHHOTO OIbITa U ONbITa AESITENLHOCTH B IMPOILIECCE Peau3allid OCHOBHBIX
HAIpPaBJIEHUN BOCIIUTATEIBHOMN I€ATEIHLHOCTH, B TOM YHCJIE B YACTH:

1) rpa:kIaHCKOro BOCHUTAHUS:

C(OPMHPOBAHHOCTh  TPAXKAAHCKOM TMO3MIMK  OOydYalOMIerocs Kak aKTUBHOTO U
OTBETCTBEHHOT'O 4JIeHa POCCUICKOTO OOIIECTBA;

NPUHITHE TPATUIIMOHHBIX OOIIEYEIOBEYECKMX T'YMAaHUCTHUECKUX M JEMOKPATHYECKHX
IICHHOCTEIA;

TOTOBHOCTh BECTH COBMECTHYIO NESATEIIFHOCTh B MHTEPECAaX TPaXKTAHCKOTO OOIIECTBA,
y4acTBOBAaTh B CAMOYIPABIECHUH B 00pa30BaTeIbHON OpraHU3aIlNH;

YMEHHE B3aUMOJICWCTBOBATh C COIIMAIBHBIMH HWHCTHTYTAaMH B COOTBETCTBUU C HX
(GYHKIUSMU ¥ Ha3HAUYCHUEM;

TOTOBHOCTH K TYMaHHTapPHOH M BOJIOHTEPCKOH JIEATEITFHOCTH;

2) NaTPHOTHYECKOT0 BOCIIMTAHUS

c(hOpMHUPOBAHHOCTH POCCHICKON T'PaK TaHCKOW UACHTUYHOCTH, MATPHOTU3MA;

[IEHHOCTHOE OTHOIIEHHWE K TOCYAApCTBEHHBIM CHMBOJAM, JOCTHIKEHUSM POCCUUCKHUX
yU€HBIX B 007aCTH (PU3UKU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIMTAHMS:

c(hOpMUPOBAHHOCTh HPABCTBEHHOTO CO3HAHUS, ITUYECKOTO TOBEICHHUS,

CIIOCOOHOCTH OIIEHUBATh CUTYAIIMIO U IPUHUMATh OCO3HAHHBIE PEIICHHSI, ODUEHTHPYSICh Ha
MOpaTbHO-HPABCTBEHHBIE HOPMBI M IICHHOCTH, B TOM YHUCJIC B JACSITEILHOCTH YIEHOTO;

OCO3HAHME JIMYHOTO BKJIAJ[a B TIOCTPOSHUE YCTOMUUBOTO OYIYIIETO;

4) 3CTeTHYECKOT0 BOCIIMTAHUSA:

ACTETUYECKOE OTHOIICHHE K MUPY, BKIIIOUasi 3CTETUKY Hay4HOTO TBOPUECTBA, MPUCYIIETO
buznueckoil Hayke;

5) TPy10BOT0 BOCIIMTAHMS:

MHTEpEC K pa3muyHbIM chepam mpodhecCHoHaATBHOM AeITeTbHOCTH, B TOM YHCIIE CBSI3aHHBIM
C (U3MKONH M TEXHHUKOW, YMEHHE COBEpIIaTh OCO3HAHHBIM BHIOOp Oynaymied mpodeccuu u
peaTn30BBIBATh COOCTBCHHBIC )KH3HCHHBIC TUIAHBI,

TOTOBHOCTb M CITOCOOHOCTH K 0Opa30BaHUIO M caMOOOpa30BaHUIO B 00JacTH (PU3MKH Ha
MPOTSKEHUH BCEU KU3HU;

6) 3K0JI0rM4eCcKOro0 BOCIIUTAHHUS:

c(OpPMUPOBAHHOCTh IKOJIOTUYECKOM KYJIbTYphl, OCO3HAHHME TIJIOOATBHOTO XapakTepa
9KOJIOTUYECKHUX MPOOIIEM;



MJIAHUPOBAHUE U OCYIIECTBIICHUE IEUCTBUM B OKPYXKAIOIIEH cpejie Ha OCHOBE 3HAHUS LIEJIei
YCTOMYMBOTO Pa3BUTHUS YEIIOBEUECTBA;

pacHIMpEeHHe OMbITa JEATEIIbHOCTH 9SKOJIOTMYECKOW HANpaBJICHHOCTH HA OCHOBE
UMEIOLINXCS 3HAHUN 10 (pusmKe;

7) IEHHOCTH HAYYHOTI'0 MO3HAHUS:

c()OPMUPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHs (PU3UYECKON HAYKH;

OCO3HaHHE IIEHHOCTH HAYYHOU JIeATENIbHOCTH, TOTOBHOCTh B IpoIecce M3YYeHUs (PU3UKU
OCYLIECTBIISATh MPOEKTHYIO U UCCIEN0BATENBCKYIO AESITEIIBHOCTh MHAUBUAYAIbHO U B TPYIIIIE.

METANPEAMETHBLIE PE3YJIbTATDBI
Ilo3naBaTebHBbIE YHHBeEPCcAIbHbIE YUeOHbIe 1eiCTBUS
Ba3oBrble JJornueckue aeicTBus:

CaMOCTOSITENIbHO (POpPMYIMpPOBaTh M aKTyalU3UpOBaTh MpoOJeMy, paccMaTpuBaTh €&
BCECTOPOHHE;

OTIPENIETIATH 1EJIH JACSITEIIbHOCTH, 33/1aBaTh MMApaMETPhl U KPUTEPUU UX JOCTHUIKEHUS,

BBISIBJISITH 3aKOHOMEPHOCTH M POTUBOPEUHS B PACCMaTPUBAEMbIX (PU3NYECKUX SBICHUSX;

pa3pabaThIBaTh IUIAH PEHICHUs TPOOJIEMBI C YUETOM aHAIM3a UMEIOIINXCS MaTepHAIbHBIX
Y HEMaTepHAIbHBIX PECYPCOB;

BHOCUTh KOPPEKTHBBI B JIEATEIBHOCTh, OIEHUBATH COOTBETCTBHE PE3YJIHTATOB IIEJISM,
OLICHUBATh PUCKH MOCIEICTBUI AESITEIHOCTH;

KOOPJAMHHUPOBATh M BBINOJIHATH pPadOTy B YCJIOBHUSX pPEaTbHOr0, BHUPTYalbHOTO U
KOMOWHHUPOBAHHOTO B3aUMOJICUCTBUS;

pa3BUBATh KPEATHBHOE MBILUJICHUE MIPH PEUICHUH )KU3HEHHBIX MPOOJIEM.

basoBbie ucciieqoBaTe/IbCKHe AeHCTBUSA

BIIQ/IETh HAYYHOW TEPMHHOJIOTHEW, KIIOYEBBIMU MOHATUAMHU W MeToAamu (pu3mdeckoi
HayKH;

BIIAJICTh HAaBBIKAMHU YYEOHO-UCCIIEOBATEIBCKON M MPOEKTHOM NIEATETbHOCTH B OOJACTH
(GU3HKH, CTTOCOOHOCTHIO ¥ TOTOBHOCTBIO K CAMOCTOSITEIBHOMY MOMCKY METOJIOB PEIIEHUS 3a/1a4
bu3nYECKOro cofepKaHus, MPUMEHEHHUIO Pa3TUYHBIX METO/I0B TTO3HAHMS,

BIAJETh BUAAMH JACSATEIBHOCTH MO MOJYYEHUIO HOBOTO 3HAHMS, €ro HHTEpIpEeTaluu,
peoOpa30BaHMIO U MPUMEHEHHIO B PA3IMYHBIX YICOHBIX CUTYaIIUSIX, B TOM YUCJIE TIPU CO3/ITaHUN
y4eOHBIX MPOEKTOB B 00J1aCTU (PU3UKH;

BBISIBJIATh NPUYMHHO-CIICICTBEHHBIE CBSI3W M AKTyallM3UpOBaTh 3aJady, BbIABUTATh
TUIIOTE3Yy €€ PelIeHMs], HAXOAUTh apryMEHTHI JJI JOKa3aTelIbCTBa CBOUX YTBEPKIEHUH, 3a]1aBaTh
napameTpbl U KPUTEPUH PEIICHNUS,

aHAJTM3UPOBATH MOJIYICHHBIC B XO/I€ PEIICHUS 3a/1a4l Pe3yJIbTaThl, KPDUTHYECKH OIICHUBATh
UX JIOCTOBEPHOCTb, POTHO3UPOBATH U3MEHEHUE B HOBBIX YCIOBHSIX;

CTaBUTH U (HOPMYITHPOBATH COOCTBEHHBIE 33/1a4U B 00pa30BaTEIbHON ACSITEILHOCTH, B TOM
YUCJIe MPU U3y4eHUN (HU3UKH,

JIaBaTh OIEHKY HOBBIM CUTYAIIHsIM, OLICHUBATh IPUOOPETEHHBIN OIBIT;

YMETh NMEPEHOCUTH 3HaHUS 10 (PU3MKE B IPAKTHUECKYIO 001aCTh KU3HEACITEIbHOCTH,

YMETh UHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX 00IacTel;

BBIJIBUTATh HOBBIC UJIEH, TIPEJIaraTh OPUTHHAIBHBIC TTOAXObI U PEIICHHS;

CTaBUTH MPOOJIEMBI U 33]]a4H, TOTYCKAIONINE aThTEPHATHBHBIC PEIICHUSI.

Pabora ¢ nnopmanmeii:



BJIAJI€Th HaBbIKAMH MOJy4eHUs MH(OpManuu (GU3NYECKOTO COIACpPXKAHUSA U3 UCTOUHUKOB
pa3HBIX THIIOB, CaMOCTOATEIBHO OCYLIECTBJIATh IIOMCK, AaHAJIN3, CHUCTEMATH3alUI0 U
MHTEpIpeTanrio HHPOPMALIUU Pa3TMYHBIX BUOB U (OPM IMPE/ICTaBICHHS;

OLIEHUBATh JOCTOBEPHOCTh MH(OPMALINH;

UCIOJIb30BaTh CPEACTBA HMH(OPMAIMOHHBIX M KOMMYHUKALIMOHHBIX TEXHOJOTHH B
pELICHNH KOTHUTHBHBIX, KOMMYHUKAaTHBHBIX M OPraHM3ALMOHHBIX 3aa4 C COOJIOEHHEM
TpeOOBaHUI SPrOHOMHKH, TEXHUKH O€30MMaCHOCTH, THTHEHBI, PeCypcocOepekeH s, TPaBOBBIX U
3THUYECKUX HOPM, HOPM HH(OPMAIIMOHHON 0€30MacHOCTH;

CO3/1aBaThb TEKCThl (DU3UYECKOTO COJAEpKaHMs B pa3IMYHbIX ¢opmarax ¢ yd&ToMm
Ha3HauYeHUs HHPOPMALIUH U 1IeTICBON ayTMTOPHH, BEIOUPAs ONTUMAIbHYIO (hOpMY MpEICTaBICHUS
Y BU3yaJIU3alluy.

KoMMmyHHKaTHBHBIE YHUBEpPCAJIbHbIC Y4eOHbIe 1eiiCTBHUSA:

OCYILECTBIIATh OOIIEHHE HA YPOKaX (PU3UKU U BO BHE-YPOUHOMN JEATEIbHOCTH;

pacro3HaBaTh MPEINOCHUTKA KOH(DIUKTHBIX CUTYAIMH U CMATYATh KOH(DIMKTHI;

pa3BEPHYTO U JIOTUYHO M3JaraTh CBOIO TOYKY 3PEHMSI C HCIIOJIb30BAHHUEM S3BIKOBBIX
CPEICTB;

IOHUMATh U UCII0JIb30BaTh IPEUMYILECTBA KOMaHIHOW U MHUBHUYyaIbHON paboThI;

BbIOMpaTh TEMATHKy U METOJbl COBMECTHBIX NEHCTBHI C yuyéTOM OOIIMX HUHTEPECOB U
BO3MOXKHOCTEM Ka)kJI0T0 4ieHa KOJUIEKTHBA,

IIPUHUMATh LEIM COBMECTHOM JEATEIbHOCTH, OPIraHU30BbIBaTH M KOOPIMHUPOBATH
JEHCTBUA 110 €€ NOCTUKEHUIO: COCTaBJIATh IIJIaH JEUCTBUM, pacIIpeeNsITh POJIH ¢ Y4ETOM MHEHUN
YYaCTHUKOB, OOCYXKJaTh pe3yJIbTaThl COBMECTHON pabOThI;

OILICHMBATh KaYeCTBO CBOETO BKJIAJa U KaXJOr0 yJaCTHHKA KOMaH/bl B OOLIUH pe3ysbTaT
10 pa3paboOTaHHBIM KPUTEPHSIM;

npejiaraTb HOBBIE IIPOEKTHI, OLIEHWBATHh HAEHU C IMO3ULUU HOBU3HBI, OPUTMHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYIIECTBIISITh TMO3UTUBHOE CTPATETMYECKOE MOBEJCHHWE B PA3IUYHBIX CHUTYalUsX,
HPOSIBJIATH TBOPUECTBO U BOOOpaKeHHE, ObITh HMHUIIMATUBHBIM.

PerynsiTuBHbIe yHUBepCAJIbHbIC Y4eOHbIE 1eiiCTBUSA
Camoopranusanus:
CaMOCTOSITEJIbHO OCYIIECTBIISITh MO3HABATEIIbHYIO JESITEIIbHOCTh B 00NacTu (pu3uku u
ACTPOHOMHUH, BBISIBIIATH MPOOJIEMBI, CTABUTh U (HOPMYITUPOBATH COOCTBEHHBIE 3a1a4H;
CaMOCTOSITENIbHO COCTABJISITh IUIAH PEIICHUs] PAacUETHBIX M KaueCTBEHHBIX 3aj]ad, IJIaH
BBITIOJTHEHHSI TMPAKTUYECKOW paboThl ¢ Y4ETOM UMEIONINXCS PECypcoB, COOCTBEHHBIX
BO3MOKHOCTEHN U IPEAIIOYTECHHIA;
JIaBaTh OIEHKY HOBBIM CUTYaIIHsIM;
pacumpsaTh paMKH y4eOHOTO MpeMeTa Ha OCHOBE JTMYHBIX MPEANOUYTCHUN;
JIeNaTh OCO3HAHHBIM BBIOOP, apryMEHTHpPOBATh €ro, OpaTh Ha ce0si OTBETCTBEHHOCTH 3a
pelIeHue;
OIICHUBAThH MPUOOPETEHHBIN OIIBIT;
croco6cTBOBaTH (POPMUPOBAHUIO U TIPOSIBICHHUIO SPYAUIINH B 0071acT (PU3UKH, TOCTOSTHHO
MOBBIIIATH CBOM 00pa30BaTEeNbHBIN U KYJIBTYPHBIN YPOBEHbD.
CaMOKOHTPOJIb, IMOIIMOHAJIbHBII HHTEJJIEKT:



JlaBaTh OLICHKY HOBBIM CHUTyalUsIM, BHOCUTb KOPPEKTHBBI B JEATEIbHOCTb, OLICHUBATh
COOTBETCTBUE PE3YJIbTATOB LENISM;

BJIQJICTh HaBBIKAMH MO3HABATEIBHON pe(IeKCHU KaK OCO3HAHUSI COBEPIIAEMbIX JCHCTBUN
Y MBICIIUTEIIbHBIX IIPOIIECCOB, UX PE3YJIBTATOB U OCHOBAHUM;

MCIOJIb30BaTh PUEMBI pedIeKCHH JIJIs OLIEHKU CUTYalluu, BBIOOpa BEPHOTO PELICHHUS;

YMETb OLIEHUBATh PUCKHU U CBOEBPEMEHHO IIPUHUMATh PELIEHUS 110 UX CHIXKEHUIO;

IIPUHUMATh MOTHUBBI U apIYMEHTBI JPYTUX IIPU AaHAINU3E PE3YJIbTaTOB AEATEIbHOCTH;

MPUHUMATH ceOsl, MOHUMAsi CBOM HEJIOCTATKU U IOCTOMHCTBA;

MIPUHUMATh MOTUBBI U apryMEHTBI JPYTUX IIPU aHAIU3€E PE3YJIbTATOB JIEATEIbHOCTH;

NPU3HABATh CBOE MPaBO U MPABO JPYTUX HA OLIMOKH.

B mporecce OCTHX EHMS TUYHOCTHBIX PE3yJIbTATOB OCBOCHUS MTPOrPaMMBI 110 (PU3UKE IS
YPOBHSI CpeAHero oOuiero o0pa3oBaHus y OOyUYaOIIUXCS COBEPIICHCTBYETCS SMOIMOHAIbHBIN
UHTEJJIEKT, MPEANoaraonuil chopMUPOBAHHOCTD:

CaMOCO3HAHUSI, BKJIIOYAIOIIET0 CIIOCOOHOCTh MMOHUMATh CBOE AYMOLIMOHAIBHOE COCTOSIHHE,
BUJICTh HAIPABJICHUS PA3BUTHSI COOCTBEHHOM SMOIIMOHAIBHOM cpepbl, OBITH YBEPEHHBIM B ce0e;

CaMOPETYJIMPOBAHHUSL, BKIIFOUAIOIIETO CAMOKOHTPOJIb, YMEHUE IPUHUMATh OTBETCTBEHHOCTh
3a CBOE MOBEJIEHUE, CIIOCOOHOCTD aalTUPOBATHCS K IMOIIMOHAILHBIM U3MEHEHHSIM U MIPOSIBIIATH
THOKOCTb, OBITh OTKPHITHIM HOBOMY;

BHYTPEHHEIl MOTHBAllMM, BKJIIOYAIOIIEH CTPEMJIEHHWE K JOCTM)KEHUIO LEJId U YCHexy,
ONTUMU3M, UHULIMATUBHOCTb, YMEHHE JE€HCTBOBATH UCXO/S U3 CBOMX BO3MOXKHOCTEH;

SMIATHH, BKIIOYAIONIEH CIOCOOHOCTh MOHMMATh SMOIMOHAIBHOE COCTOSHHE ApPYTuX,
YUUTBIBaTh €ro MPH OCYILECTBICHUH OOILIEHUS, CIIOCOOHOCTh K COUYBCTBHIO U COIIEPEKNBAHUIO;

COLIMAJIbHBIX HAaBBIKOB, BKJIIOYAIOLIUX CIIOCOOHOCTH BBICTPAaWBaTh OTHOIIEHUS C JPYTUMU
JIOAbMH, 3a00TUTHCS, IPOSBIIATH HHTEPEC U pa3peliaTh KOHMIUKTHI.

HPEAMETHBIE PE3YJIbTATHI

K xonny o0y4enus B 10 kj1acce npeagMeTHbIe pe3yJbTaThbl HA 0230BOM YPOBHE 10JIKHbBI
oTpaxath cGOPMHPOBAHHOCTDH Y 00y4aIOIUXCH YMEHMIA:

JEMOHCTPUPOBATh Ha MpPUMEPAX poJib U MecTO (U3UKH B (OPMUPOBAHUU COBPEMEHHOMU
HAay4YHOM KapTUHBI MHpA, B Pa3BUTUU COBPEMEHHON TEXHHUKH M TE€XHOJIOTHM, B MPaKTUYECKOU
JESATEIIBHOCTH JIIOEH;

YUUTBHIBaTh TPAHUIbl NPUMEHEHUS W3YYEHHBIX (QU3NYECKUX MOJeNel: MaTepualibHas
TOYKa, MHEpUUAIbHAs CHCTEMa OTCY€Ta, aOCOJIOTHO TBEPIOE TENIO, UACATbHBIA Tra3, MOJENU
CTPOEHMS Ta30B, )KMJIKOCTEH M TBEPABIX TE€J, TOUEUHBIM IEKTPUUYECKUH 3apsil NIPU PELICHUN
du3nUeckux 3anay;

pacnio3HaBath (U3HUECKHE SBICHUS (TIPOILECCH) M OOBSICHATH WX HAa OCHOBE 3aKOHOB
MEXaHUKH, MOJEKYJISIPHO-KMHETUYECKOM TEOpUH CTPOEHHUsS BeUlecTBa M 3JIEKTPOJUHAMHKU:
pPaBHOMEpPHOE U PaBHOYCKOPEHHOE MPSMOJIMHEHHOE JBM)KEHHE, CBOOOJHOE IMaJeHUE TeT,
JIBIDKEHUE 110 OKPY)KHOCTH, HHEPLIUS, B3aUMOIeHCTBHE Tel, Tudy3us, OpOyHOBCKOE ABHKEHHE,
CTpOEHHE KUIKOCTEH U TBEPIBIX Tell, K3MEHEHNE 00bEMa Tesl IPU HarpeBaHUU (OXJIAXKIACHHUH),
TEIUIOBOE paBHOBECHE, HCMapeHue, KOHJAEHCAlus, IUIaBJIEHHWEe, KPUCTAJUIM3ALMs, KUIIEHUE,
BJIQ)KHOCTb BO3/1yXa, IOBBILICHUE JaBJICHUS ra3a IIPU €ro HarpeBaHUU B 3aKPHITOM COCYJIE, CBA3b
MEXJy MapamMeTpaMu COCTOSHMS ra3a B H30IIpoleccax, JEKTpU3alus Tej, B3aUMOJICHCTBHE
3apsoB;

ONKCHIBaTh MEXaHMUYECKOE JBIKEHUE, UCIOJb3Ys (PHU3MUYECKHe BEIWYMHBI: KOOpJWHATa,
IyTh, NEPEMEILLEHUE, CKOPOCTh, YCKOPEHHUE, Macca Tejla, Cuja, UMITYJIbC Tejla, KHHETHYECKas
SHEprus, MOTEHIMAJIbHAs HSHEPrHs, MeXaHudeckas padoTa, MeXaHHMUYECKass MOUIHOCTb;, MpHU



OTIMCaHUH MPABWJIBHO TPAKTOBATh (PU3MUECKHUI CMBICI UCIIOIb3YEMbIX BEJIMUMH, KX 0003HAYCHUS
U CIMHUIIBI, HAXOIUTh (DOPMYIIBI, CBS3BIBAIONINE MAaHHYIO (DU3UYECKYI0 BETUYHMHY C JPYTHMH
BEJIMYHNHAMU,

OTNHUCBHIBATh HW3y4YEHHBIC TEIUIOBBIC CBOWCTBA TEN M TEIUIOBBIC SIBICHHS, HCIIOIB3Ys
bu3MYecKue BEIWYWHBL: JaBJICHUE Tra3za, TEeMIeparypa, CpeaHsAs KHUHETHYeCKas SHEprus
XAO0TUYECKOTO JIBIDKEHUS MOJIEKYJ, CpPEIHEKBaapaTUYHAs CKOPOCTh MOJIEKYJ, KOJUYECTBO
TEIUIOThI, BHYTPEHHSISI DHEPrusi, padora raza, Kod(h(HUIMEHT MOJIe3HOrO IEHCTBUS TEIJIOBOTO
JIBUTATEJIS; IPU OTIMCAHUH MTPABUIILHO TPAKTOBATh (PU3UYECKUN CMBICI HCTIOJIb3yEeMbIX BEIUYHH,
ux OO0O3HAYEHUsS W EIUHUIIBI, HAXOAWTHh (OPMYJIBI, CBS3BIBAIOIINE JaHHYI (U3HUYECKYIO
BEJIMYMHY C APYTUMHU BETUIHHAM;

OTKCHIBATh M3yYCHHBIC SJICKTPUUYECKHE CBOWMCTBA BEIIECTBA M AJICKTPUUYCCKUE SBICHUS
(portecchl), UCTIONB3YS (U3UYECKUE BETUYMHBI: JCKTPUUCCKUMA 3apsijl, ICKTPUUYECKOE IOJIE,
HanpsHKEHHOCTh  IMOJIS, IMOTEHIMA, Pa3HOCTh IOTCHIIMAIOB, IPU ONHMCAHWM IPABHIBHO
TPAKTOBATh (PUIUYCCKUH CMBICT HCIIOJIB3yeMbIX BEIWYMH, WX OOO3HAYCHUS W CAMHWIIG;
YKa3bIBaTh ()OPMYIIBI, CBSI3BIBAIOIINE JAHHYIO (DU3UYECKYIO BEJIMYMUHY C JPYTHMH BETUIHHAMU;

aHAIM3UPOBaTh (U3NYECKUE TPOIECCHl M SIBICHUS, UCHONB3YS (U3MYECKUE 3aKOHBI U
NPUHIUIEL: 3aKOH BcemupHoro tsaroteHus, |, Il u Il 3akonsr HeloTOHA, 3aKOH coxpaHeHUs
MEXaHHYECKON dHEPTUH, 3aKOH COXPAHCHHS UMITYJIbCA, IIPUHITUI CYTIEPIIO3UIIUN CHJI, IIPUHITUTT
PaBHOTPABUS WHEPIHUAIBHBIX CHCTEM OTCYETA, MOJIEKYJIIPHO-KUHETHUECKYIO TCOPUIO CTPOCHHS
BCIIIECTBA, Ta30BbIC 3aKOHBI, CBSA3b CpEIHEH KHMHETHYECKOW SHEPIHUU TEIUIOBOTO JBHMIKCHUS
MOJIEKYJI C aOCOJIOTHOM TeMIepaTypoil, MEepBbIi 3aKOH TEPMOJAMHAMUKH, 3aKOH COXpPaHEHHS
IIEKTPUIECKOTO 3apsiia, 3akoH KyiioHa, py 3TOM pa3iuvarh CIIOBECHYIO () OPMYIIMPOBKY 3aKOHA,
€ro MaTeMaTUYECKOE BBIPAKECHUE U YCIOBUS (TPaHUIlBI, 001aCTH) IPUMEHUMOCTH;

OOBSACHATH OCHOBHBIE MPUHIUIIBI JEHCTBUS MAIlIUH, TPUOOPOB U TEXHUYECKUX YCTPOICTB;
pa3ianyaTh yCIOBHs UX 0€30MaCHOTO MCIIONb30BAHUS B IOBCEAHEBHON KHU3HU;

BBITIOJTHATh JKCIIEPUMEHTBI 110 HWCCIICJIOBAHUIO (DH3UYECKUX SBICHUH W TIPOIECCOB C
UCIIOJIb30BAaHUEM TPSMBIX W KOCBCHHBIX HM3MEpPEHWH, TMpu 3TOM  (POpPMYIHPOBATH
npobiieMy/3aady v TUIIOTE3y y4eOHOTr0 IKCIIEPUMEHTa, COOUPATh YCTAHOBKY U3 MPEATIOKEHHOTO
000py0BaHusl, IPOBOAUTH OMBIT U (POPMYITHPOBATH BHIBOJIBL;

OCYIIECCTBIISATh TIPSIMBIE W KOCBEHHBIC W3MEPCHHS (HU3MYECKHX BEIWYWH, TPH ITOM
BEIOMpATh ONTUMAIBHBIA CIOCOO W3MEpPEHUS ¥ HCIOJBb30BaTh HM3BECTHBIE METOIBI OICHKHU
MOIPEIIHOCTEN U3MEPEHUN;

HCCJIEIOBATh 3aBUCHMOCTH MEKIY GU3MUECKUMHU BEIMYUHAMH C UCTIOJIB30BAaHUEM MPSMBIX
WU3MEpPEHUI, TIPU 3TOM KOHCTPYHPOBATh YCTAHOBKY, (DUKCHPOBATh PE3yJbTaThl ITOJYICHHOM
3aBHCHMOCTH (PH3UYECKIX BEJIMYWH B BHJIC TAOIHI] U TPAUKOB, JIeIaTh BEIBOJIBI ITO PE3yJIbTaTaM
HCCIIEI0BAHUA,

coOnrofaTh mpaBuiaa O€30MacHOrO TPyAa MPH TPOBEACHUM HCCIIEIOBAaHUN B paMKax
y4eOHOr0 OJKCIIEPUMEHTa, YUeOHO-UCCIICIOBATEILCKOH M MPOCKTHOW  JEATCIBHOCTH C
UCIIOJTb30BaHNEM U3MEPHUTEILHBIX YCTPOHCTB U JTAOOPATOPHOTO 000PY/IOBAHHS;

pemate pacu€THbIC 3aJa4dl C SIBHO 3a/laHHOM (U3WYECKOW MOJENbI0, HCIONb3Ys
dbuznyecKkre 3aKOHBI M TIPUHIIUIIBI, HA OCHOBE aHallM3a yCJIOBHS 3a/la4dl BEIOUpATh (PU3UUECKYIO
MOJICJTb, BBIJICIATh (U3NYCCKUE BEIMYMHBI W (POPMYJIBI, HEOOXOJHMMBIC I €€ pEIICHUs,
MIPOBOJIMTH PACcUEThI U OIICHUBATH PEATbHOCTH ITOJTyYCHHOTO 3HAYCHUS (PU3UYECKON BEITHUNHBI,

peliaTh KayecTBEHHBIE 3aJaud: BBICTPAUBAThH JIOTMUECKH HEMPOTHUBOPEUYMBYIO IEMOYKY
paccyXJIeHUl ¢ OMOPOi Ha U3YUCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3UUYECKUE SBICHUS;



MCIIOJIb30BAaTh MPH PEIICHUH YUeOHBIX 3a/1a4 COBPEMEHHbIE HHPOPMAIIMOHHBIE TEXHOJIOTUN
JUTSL TIOUCKA, CTPYKTYPUPOBAHUs, HWHTEPIPETAllMd W TIPEJCTABICHUS Yy4eOHOW W HAy4dHO-
MOMYJISIPHOUM MH(GOPMAITUH, TIOTYYSCHHON U3 PA3IMIHBIX UICTOYHUKOB, KDUTUYECKU aHATM3UPOBATH
MOJIy4aeMyro HH(POPMAIHIO;

PUBOJUTH MPUMEPHI BKJIa/la POCCHUICKUX U 3apyOEKHBIX yUEHBIX-(DU3UKOB B pa3BUTHE
HAyKH, 00BICHEHUE TPOIIECCOB OKPYKAIOIIETO MUPA, B PA3BUTHE TEXHUKH U TEXHOJIOTHIA,

HCIIOJIb30BaTh TEOPETUIECKIE 3HAHUS 10 (PU3HKE B MOBCEAHEBHOMN KU3HU JISI 00ECTICUCHUS
0e30MacHOCTH NpU OOpaIEHUH ¢ MPUOOPAMH U TEXHUUYECKUMHU YCTPOICTBaAMHU, AJISi COXPaHEHUS
3JI0POBBS U COOJIIO/IEHUS HOPM 3KOJIOTUYECKOTO MOBEACHUSI B OKpY KaloUleil cpeje;

paboTaTh B TPYIIIE C BHIIOJHEHUEM PA3IMIHBIX COIMATBHBIX POJICH, TUIAHUPOBATh PaboTy
TPYNIbL, paIlMOHAIBHO pacHpenessiTh OOS3aHHOCTH W  IUIAHUPOBATh JESATEIBHOCTh B
HECTaHJIAPTHBIX CUTYalUsIX, a/IeKBaTHO OLICHWBATh BKJIAJ] KaXKJIOTO M3 YYAaCTHUKOB TPYIIIbI B
pelieHne paccMaTpuBaeMoOi IPOOIEMBI.

K xoniy o0y4enusi B 11 kj1acce npeaMeTHbI€e pe3yJbTaThl HA 6a30BOM YPOBHE 10JI:KHBI
oTpaxaTh CGOPMHUPOBAHHOCTH Y 00y4AIOIIUXCH YMEHMIi:

JEMOHCTPHUPOBATh Ha MPUMEPAxX poJib U MeCTO (U3UKH B (OPMUPOBAHUU COBPEMEHHOU
HAyYHOW KapTHUHBI MHpA, B Pa3BUTUU COBPEMEHHOW TEXHUKU M TEXHOJOTHH, B MPAKTHUECKOI
JESTSIIBHOCTH JIFOJICH, IEJIOCTHOCTD U €IMHCTBO (PU3UUYECKON KapTUHBI MUPA,

VUUTHIBATh TPAHUIBI TIPUMCHEHUS W3YYCHHBIX (U3MYECKUX MOJACICH: TOYCUHBIN
AIEKTPUUYECKUH 3apsi, JIyd CBETa, TOUCUHBI HCTOUHUK CBETA, siIepHasi MOJIeIb aTOMa, HYKJIOHHAs
MoO/JIeJIb ATOMHOTO sJIpa MPH pelieHn: (PU3nuecKux 3aaay;

pacrnio3HaBaTh (U3WYCCKUE SIBJICHUS (TIPOIECCH) W OOBSCHATH UX HAa OCHOBE 3aKOHOB
JICKTPOJMHAMUKHA M KBAaHTOBOUM (DM3HMKH: AJICKTPUUECKas MPOBOJUMOCTh, TEIIOBOE, CBETOBOE,
XUMHUYECKOe, MAarHUTHOE JEHCTBUS TOKAa, B3aMMOJCHCTBHE MAarHUTOB, JJIEKTPOMArHUTHAs
WHAYKINS, JCWCTBUE MAarHUTHOTO IIOJIS Ha MPOBOJHUK C TOKOM U JIBIDKYIIUHCS 3aps,
AJIEKTPOMArHUTHBIC KOJICOAHUS M BOJIHBI, MPSMOJIMHEHHOE pacpOCTpaHEHUE CBETA, OTPAKEHUE,
nperomiieHue, WHTepdepeHnus, audpakuus W MOJSIPU3ANUAS CBETa, JUCIEPCUS CBETa,
dorornekrpudeckuii 3¢ ekt (porodddekt), cBeToBOE NaBleHNE, BOZHUKHOBEHUE TUHEHUATOro
CIIEKTpa aToMa BOJI0PO/Ia, €CTECTBEHHAsI U ICKYCCTBEHHAs PaIMOaKTUBHOCTD;

OINKCHIBATh M3yYCHHBIC CBOWCTBA BEIIECTBA (DJICKTPUYECKHE, MATHUTHBIC, ONTHYCCKHE,
IEKTPUIECKYIO TTPOBOAMMOCTE PA3IIUYHBIX CPE) U JJCKTPOMArHUTHBIC SBIICHUS (ITPOIECCHI),
UCTIONB3YS (U3MYECKHE BEIMYMHBL: DIEKTPUUECKUM 3apsl, cujla TOKa, DJIEKTPUYECKOe
HaNpPsDKEHUE, JIEKTPHUUECKOE COMTPOTUBIIEHHUE, PA3HOCTh MOTEHIIHANIOB, SJIEKTPOABUKYIIIAs CHUIA,
paboTa TOKa, WHAYKIHS MarHUTHOTO TOJs, cwia Awmepa, cwia JIopeHIa, WHIyKTHBHOCTH
KATYIIKH, YHEPTUs JJIEKTPUYECKOTO0 W MArHUTHOTO TIOJICH, TEPHOJ M YacToTa KOJcOaHWW B
KoJ1e0aTeIbHOM KOHTYpE, 3aps] U CHUjia TOKa B MPOIECCe TAPMOHMUYECKUX AIEKTPOMArHUTHBIX
KonebaHui, (HOKyCHOE pacCTOsSHHWE W ONTHYECKas CHUila JIMH3bI, NP OMUCAHUM MPABUILHO
TPAKTOBAaTh (PU3WUYCCKUI CMBICT HCIIONIB3YEMBIX BEIIMYMH, WX OOO3HAYCHWS W CIWHHIIGI,
YKa3bIBaTh ()OPMYIIBI, CBSI3BIBAIOIINE JAHHYIO (DU3UYECKYIO BEJTMUNHY C IPYTHMH BETUIHHAMU;

OMKCHIBATh HM3yYCHHBIC KBAHTOBBIC SBJICHHS W TIPOIECCHI, HCIONB3Ys (U3HUECKUE
BEJIMYMHBI: CKOPOCTh AJICKTPOMATrHUTHBIX BOJH, JIJIMHA BOJHBI M YacTOTa CBETa, DHEPTUS U
UMITyJIbC (OTOHA, IEPHOJ[ TOJypaclajia, SHEPTrHsl CBSI3W aTOMHBIX Sjep, NPH OIHUCAHUU
MPABWJIBHO TPAKTOBATh (DU3MYSCKUN CMBICIT WCIIOIB3YEMBIX BEIHYWH, WX OOO3HAYCHHS U
€MHMIIBI, YKa3bIBaTh (OPMYJIBI, CBS3BIBAIONINE MAaHHYIO (DU3MUECKYIO BEIMUYUHY C JIPYTUMH
BEJIMYMHAMU, BEIYUCIIATH 3HAUCHUE (PUZNICCKON BETUIHHEI;



aHAIM3UPOBaTh (U3NYECKUE TMPOIECCHl M SBIICHUSA, UCHOb3Ys (U3NYECKHE 3aKOHBI U
OpPUHLMIBL 3akoH OMa, 3aKOHBI IIOCJEA0BAaTENIbHOIO U MMAPALIEIBHOIO COEIMHEHUS
MPOBOJHUKOB, 3akoH Jlxoyms—JIeHua, 3akoH 3JIEKTPOMAarHUTHOM  WHIYKLHUH, 3aKOH
MPSIMOJIMHEMHOTO PacIpOCTPAaHEHUsI CBETA, 3aKOHBI OTPAXKEHMSI CBETA, 3aKOHBI IPEIOMIICHUS
cBeTa, ypaBHeHHE DiHIITelHA U1t HoTodPdeKTa, 3aKOH COXPaHEHHs SHEPTUU, 3aKOH COXPAHEHUS
UMITYJIbCA, 3aKOH COXPAaHEHMS JJIEKTPUUECKOrO 3apsa, 3aKOH COXPAaHEHMs] MAacCOBOI'O 4YMCIIA,
IOCTyJaTel bopa, 3aKOH paguoOaKkTUBHOIO paclajga, IIPU 3TOM pas3jIMyarh CIOBECHYIO
GbOopMyIUPOBKY 3aKOHA, €ro MaTeMaTU4YeCKOE BBIPAKEHUE M YCIOBUS (TpaHMIIbI, O00JIaCTH)
MIPUMEHUMOCTH;

OIPENENATh HANPABICHUE BEKTOPA MHAYKIUU MAarHUTHOTO IIOJISI IIPOBOJHHUKA C TOKOM,
cuibl Amrnepa u cuibl Jlopenna;

CTPOUTH U OIUCHIBATH N300pakeHHE, CO3/1aBaeMOe TUIOCKUM 3€pKajioM, TOHKON JIMH30M;

BBITMIOJHATh JKCIEPUMEHTH 10 HUCCIIEOBAHUIO (PU3UYECKUX SIBICHHUH W MPOIECCOB C
UCTIOIb30BAHUEM TPSAMBIX W KOCBEHHBIX HW3MEPEHUH: Tpu 3TOM  (OPMYIHPOBATH
npobaeMy/3agady ¥ THIIOTE3y Y4eOHOT0 SKCIIEPUMEHTA, COOMPATh YCTAaHOBKY M3 MPEIOKEHHOTO
000py/I0BaHusl, TPOBOAUTH OMBIT U (POPMYITHPOBATH BHIBOJIBL;

OCYIIECTBIISITh TMPSAMbIE U KOCBEHHBbIE H3MEpEeHHs] (DU3MUECKUX BEIWYHH, TPU ITOM
BbIOMpaTh ONTUMAJIbHBII CIOCOO H3MEPEHUS M MCIONb30BaTh W3BECTHBIE METOIbl OLIEHKU
IIOTPELIHOCTEN U3MEPEHUN;

HCCJIEIOBATh 3aBUCUMOCTU (PU3MUECKUX BEJIMYUH C UCIOIB30BAHUEM MPSIMBIX H3MEPEHUN:
IpU 3TOM KOHCTPYMPOBATH YCTAHOBKY, (PUKCHPOBATH PE3YIbTAThl MOJYYEHHOH 3aBHCHUMOCTH
¢u3nUeckux BEIMYMH B BHAEC TaOMUI W TpaduKoB, [AenaTh BBIBOABI IO pe3yiabTaTam
UCCIIEI0BAHMS;

coOuoiaTh IMpaBuia 0O€30MacHOro TpyJda NpHU IMPOBEICHUM HCCIENIOBaHMM B paMKax
y4eOHOTO SKCIIEPUMEHTa, Y4eOHO-UCCIEeI0BAaTENIbCKOM UM IMPOEKTHOW JAEATENbHOCTH C
MCIIOJIb30BAaHUEM U3MEPUTEIbHBIX YCTPONCTB U 1JaOOPaTOpHOTro 000pyI0BaHNUS;

pemath pacu€THblE 3aJayd C SIBHO 3aJaHHOM (U3MYECKOHM MOJIENbl0, HCIOIb3Ys
(bu3nyeckre 3aKOHbl M MPUHIUIBI, HA OCHOBE aHaJIN3a YCIOBHS 337a4H BIOUPATh (PU3HUECKYIO
MOJIeNIb, BBIACNATh (U3NYECKHE BEIMYMHBI M (QOPMYIbI, HEOOXOAMMBbIE [UId €€ pelIeHHUs,
IIPOBOAMTH PAcU€Thl U OLIEHUBATH PEAILHOCTD MOJIyY€HHOT0 3HAaU€HUsI (PU3NUECKON BEIUUNHBI,

pelmaTh KadyeCTBEHHBIC 3a/aud: BBICTPAMBATh JIOTUYECKH HENPOTUBOPEUMBYIO ILIETIOUYKY
paccyXIeHUI ¢ ONOpoii Ha U3y4EHHbIE 3aKOHbI, 3aKOHOMEPHOCTU U (PU3HUECKHUE SIBICHUS;

UCIIOJIb30BaTh MPU pelIeHUH y4eOHBIX 3a/1au COBPEMEHHbIE HH(POPMAaLMOHHBIE TEXHOJIOTUU
JUIsL TIOMCKA, CTPYKTYpUPOBaHHUsS, HWHTEPIPETAlMd U TNPEJCTaBICHUS Yy4eOHOW U Hay4dHO-
NOMYJSIPHOM MH(pOpMAIUH, TOTYYEHHON U3 Pa3IMYHBIX HICTOYHUKOB, KpUTUYECKU aHAIM3UPOBATh
HoJy4aeMyro HH(opMaIuio;

OOBSICHATH MPUHIHIIBI IEHCTBUS MAIIKH, TPUOOPOB U TEXHUUECKUX YCTPOUCTB, pa3invaTh
yCIIOBUS UX O€30MacCHOr0 UCMOIb30BaHUS B TIOBCETHEBHOM KU3HU;

MPUBOJUTH NMPUMEPHI BKJIa/la POCCHUICKUX U 3apyOEKHBIX yUEHBIX-(DU3UKOB B pa3BUTHE
HayKH, B 00BSCHEHHE IIPOIIECCOB OKPYKAIOLIETO MUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTHIA;

UCIIOJIb30BaTh TEOPETUUECKHE 3HAHUS MO (PU3HUKE B TOBCETHEBHOM KU3HHU [ 00€CTIeUeHUs
0€30MacHOCTH U OOpALEHUH ¢ MPUOOPAMH M TEXHUYECKUMHU YCTPONCTBaAMHU, JJIsi COXPaHEHUS
3JI0pOBBS U COOJIIO/IEHNS] HOPM DKOJIOTHUYECKOTO MOBEACHUSI B OKpY KaIoLIeil cpee;

paboTaTh B IpyIIE C BHIIOJHEHUEM PA3IMUHBIX COLMAIBHBIX POJICH, IUIAaHUPOBATh paboTy
TPYMNIbI, palMOHAIBHO paclpeneNniarTh O0O0f3aHHOCTH W IUIAHUPOBATh JICATEIBHOCTH B



HECTaHJAPTHBIX CHUTYAIHsX, aJleKBATHO OICHHBATH BKJAJ KaXKIIOTO W3 YYaCTHHUKOB TPYIIBI B
pelIeHUE PaccMaTpPUBACMOI TPOOIICMBI.



2.Coep:kanue y4eOHOT0 mpeaMeTa

Conepxxanne ydeOHOro mpenmera aiast 10-11 kmaccoB B3ATO U3 CTPYKTYPHPOBAHHOTO
copepkanus yueOHoro mpeamera «HOCTpaHHBIN S3BIK (QHTJIIMKCKHUI)» HAa ypOBHE CpEIHETO
obmero obpazoBanuss OOII COO MOBY «COII Ne 2» u3 paznmena 2 u noapazaena 2.1.10.
®dusnka (6a30BbIA YPOBEHB)

10 kacc
Pazgen 1. ®u3uka 1 MeTOAbI HAYYHOT'0 MO3HAHUS
®usuka — Hayka o npupone. Hayunele MeToasl MO3HaHUsA OKpyXkarouero mupa. Pomib
IKCIEPUMEHTA M TEOPHH B IIPOIIECCE MO3HAHMS TPUPOIbl. DKCIICPUMEHT B (PU3UKE.
MogenupoBanue ¢pu3nueckux sBIeHUN U nporeccoB. Hayunble runoressl. Ousnueckue
3aKOHBI ¥ TeOpUH. [ paHUIIbl TPUMEHUMOCTH (PU3UYECKUX 3aKOHOB. [IpMHIINIT COOTBETCTBHUSL.
Ponp u mecto ¢usuku B (HopMHpPOBaHMM COBPEMEHHOM HaydyHOM KapTUHBI MHUpa, B
IIPAKTUYECKON NEATEIbHOCTH JIFOJIEH.
Jlemoncmpayuu

AHanorossle 1 I_[I/I(prBbIe HU3MCPUTCIIbHBIC HpI/I60pBI, KOMIIBYOTCPHBIC JaTYUKH.

Pa3nes 2. Mexanuka

Tema 1. Kunemamuka

Mexanuyeckoe JaBukeHHE. OTHOCUTEIBHOCTH MEXaHWYECKOro JBrkeHus. Cucrema
orcuéra. Tpaekropus.

[lepemenienue, CKOpOCTh (CpemHsIs CKOPOCTh, MTHOBEHHAsi CKOPOCTb) U YCKOPEHHE
MaTepualbHOM TOUYKH, UX MPOEKIMU HA OCU CHCTeMbl KoopAuHaT. ClioKeHHe NepeMEeIleHUl u
CJI0’)KEHHE CKOPOCTEM.

PaBHOMEpHOE M pPaBHOYCKOPEHHOE MPSAMOJUHEHHOE NBIWKEHUE. ['paduku 3aBUCUMOCTH
KOOPAWHAT, CKOPOCTH, YCKOPEHHUS, TYTH U NMEPEMEIICHUS MATEPUAIIBHON TOUYKU OT BPEMEHH.

CBoOonHoe majeHune. Y ckopeHrue cBOOOHOTO MaIeHu .

KpuBonuneiiHoe naBmxeHue. J[[BUkeHHe MarepualibHOM TOYKM IO OKPYKHOCTH C
ITOCTOSIHHOM 10 MOZYJIFO CKOPOCTBIO. YTJI0Bast CKOPOCTh, JIMHENHas CKOpocTh. [lepron u yactora
obparenus. [lenTpocTpeMuTensHOE YCKOPEHHE.

TexHuuYecKre yCTpOKUCTBA U MPAKTUYECKOE MPUMEHEHUE: CIIUAOMETP, IBHKEHUE CHAPSIIOB,
LEMHbIE U peMEHHbBIC TIEPEIAYn.

Llemoncmpayuu

Mojenb cucTeMbI OTCUETA, MILTIOCTPALsSl KHHEMATUYECKUX XapPAKTEPUCTUK JBHKEHUS.

[IpeoOpa3zoBanme MBIKEHHI C UCTIOIB30BAHUEM MPOCTHIX MEXaHU3MOB.

[Tagenue Ten B BO3AYXE U B pa3peEKEHHOM IIPOCTPAHCTBE.

Habmronenne aBmxeHus Tena, OpOIIeHHOTO MO YTJIOM K TOPU30HTY U TOPU30HTAIBHO.

N3mepenne yckopeHus CBOOOTHOTO A ICHHUS.

Hanpasnenue ckopocTH NpH ABUKEHUH 110 OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul

N3ydeHne HepaBHOMEPHOTO JBUKEHUS € LIEJIBIO ONPEAECIECHUS MTHOBEHHOM CKOPOCTH.

UccnenoBanue COOTHOLICHUST MEXY IMTYTAMU, IPOWICHHBIMH TEJIOM 3a MOCIIEI0BATEIIbHBIE
paBHBIE MPOMEXKYTKH BPEMEHU IPU PABHOYCKOPEHHOM JABWKEHUHM C HAYaJIbHOW CKOPOCTHIO,
PaBHOM HYIIIO.

N3yuenue ABMKEHUS MIApUKa B BI3KOU KUIKOCTH.

W3ydeHue ABM>KEHUS Tena, OPOIIEHHOTO TOPU30HTAIBHO.



Tema 2. /lunamuxa

ITpunnun otHocutensHOCTH ["anmites. [lepBoiit 3akoH HeroTtoHa. MHepunanbHbIe CUCTEMBI
OTCU€Ta.

Macca tema. Cuna. I[lpuHnun cynepno3unuu cuil. Bropoil 3akoH HerooToHa ist
MarepuanbHOU Touku. Tperunii 3akoH Hpr0TOHA [UIsl MaTepraabHbIX TOYEK.

3akoH BceMupHoro TsaroreHus. Cuna tsxectu. [lepBas kocMuueckas CKOPOCTb.

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

Tpenue. Buapl Tpenust (1okosi, CKoJIbXeHus, kaueHus ). Cuina Tpenust. Cyxoe tpenue. Cua
TPEeHHsI CKOJIbXKEHUS U cuia TpeHus nokos. Koadduument tpenus. Cuna conpoTUBICHUS TpU
JBUKEHHUU TeJa B )KUIAKOCTU WM rase.

[ToctynarenpHoO€E 1 BpalllaTelabHOE ABM)KEHHUE a0COIIOTHO TBEPIOTO TENA.

MOMEHT CUJTIbl OTHOCUTEIIBHO OCH BpalleHus. [1nedo cuibl. Y cinoBus paBHOBECHS TBEPAOTO
Tena.

TexHuueckue YCTpPOHCTBA M MPaKTUYECKOE NPUMEHEHHUE: MOJIIMIHUKY, JIBUKEHUE
HCKYCCTBEHHBIX CITyTHHKOB.

Jlemoncmpayuu

SIBneHue nuepuuu.

CpaBHeHuE Macc B3aMMOJICHCTBYIOIINX TEJl.

Bropoii 3akon HeroTona.

H3zmepenue cu.

CrioxxeHue CHil.

3aBUCUMOCTb CHJIbI YIPYTOCTH OT AeQOopMaIiiH.

HeBecomocts. Bec Tena npu yCKOPEHHOM NOABEME U NTAJICHUH.

CpaBHeHUE CUIT TPEHUS NIOKOSI, KAUEHUS U CKOJIbKECHHUSL.

VYcnosus paBHOBeCHs TBEPAOTO Tesa. Buasl paBHOBECHS.

Yuenuueckuiui sxcnepumenm, n1abopamopmule pabomoi

N3ydeHue ABMKeHUs OpycKa IO HaKJIOHHON TJIOCKOCTH.

HccnenoBanne 3aBUCHUMOCTH CHJI YIPYIOCTH, BO3HHMKAIOIIMX B IPY)KMHE M PE3NHOBOM
oOpasiie, oT ux aedopMaruu.

HccnenoBanue yciioBUi paBHOBECHUS TBEPIOTO TeJa, UMEIOIIET0 OCh BPAIICHHUS.

Tema 3. 3akoHnbl cOXpaneHUusn 6 MexaHuke

Hmnynbe MatepuanbHO TOUKH (Tea), CUCTEMBl MaTepHaIbHBIX TOUEK. IMITyIbC CHITBI U
M3MEHEHNE UMITYyJIbCca Teja. 3aKOH COXPAaHEHUs UMITYJbCca. PeakTHBHOE NBUKEHMUE.

Pabora cuibl. MOIIHOCTH CHIIBI.

Kunernyeckass sHeprus maTtepuanbHONW TOYKU. Teopema 00 HM3MEHEHMHM KHHETHYECKOU
DHEPIHH.

[TorennmanbHas sHeprud. IloTeHnManbHas SHEPTUs YIPYTo Ae()OpPMUPOBAHHOMN NPYKUHBI.
[ToreHunanbHas 3HEepPTUs Tena BOIM3U MOBEPXHOCTH 3EMITH.

[ToreHunanbHble M HEMOTEHIMAIbHbIE CUJIbl. CBsI3b pabOThl HEMOTEHIMAIbHBIX CHII C
M3MEHEHNEM MEXAHNYECKOM JHEPTUU CUCTEMBI TeJl. 3aKOH COXPAHEHUS MEXaHUUYECKOM SHEPTUH.

VYrpyrue u Heynpyrue CTOIKHOBEHHUS.

TexHu4eckne yCcTpOMCTBAa M NMPAKTHYECKOE NMPHUMEHEHHE: BOJAOMET, KOINEP, NMPYKUHHBIN
MUCTOJIET, IBUKEHHUE PaKeT.

Jlemoncmpayuu

3aKOH COXpaHEHMsI UMITYJIbCA.

PeakTuBHOE IBHKEHUE.



[Tepexo MOTEHITMAIBHON SHEPTHH B KWHETUYECKYIO U OOPATHO.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul

W3ydeHne aOCOMIOTHO HEYNPYroro yaapa ¢ TMOMOINBIO JABYX OJIMHAKOBBIX HHTSHBIX
MasiTHUKOB.

HccnenoBanue cBs3M pabOTHI CUJIbI C U3MEHEHHEM MEXaHMYECKOM SHEpruu Tena Ha
MIpUMEpPE PACTSIKEHUS PE3UHOBOTO JKI'yTa.

Paszgea 3. MoJsiekyJsipaasi pu3uKa 1 TEPMOAUHAMHUKA

Tema 1. Ocno6bl MONEKYAAPHO-KUHEMUYUECKOU Meopuu

OCHOBHBIE TIOJIOKEHHUS MOJIEKYJISIPHO-KUHETUYECKON TEOPUHU U UX OIMBITHOE 000CHOBaHHE.
Bpoynosckoe nmxenue. Anddysus. Xapakrep ABMKEHUS U B3aUMOCHCTBUS YaCTHUII BEIIECTBA.
Mogenu cTpoeHus ra3oB, KHUJIKOCTEN U TBEPABIX TEI U 00BACHEHHE CBOICTB BEIlECTBA HA OCHOBE
3TUX Mozeneil. Macca u pazMepsl Moiiekyin. KonnuectBo Bemectsa. [locrosinaas ABoraapo.

Tennosoe paBHOBecue. Temmeparypa u e€ usmepenue. lllkana remneparyp Llenscus.

Mopnenbs uneanbHoro rasa. OCHOBHOE YpaBHEHHE MOJIEKYISIPHO-KMHETHYECKONW TEOPUH
uaeanbHOro rasa. AOCOJIOTHas TemIeparypa Kak Mepa cpeiHed KHHETHYECKOH »Hepruu
TEIUIOBOTO BMKEHUs yacTull ras3a. [llkana remnepatyp KenbBuna. ['a30Bble 3aK0HBI. Y paBHEHHE
MenneneeBa—Knaneiipona. 3akon Jlanprona. M3omporeccsl B UACAIbBHOM Ta3e ¢ MOCTOSHHBIM
KOJIMYECTBOM BemiecTBa. [ padudeckoe mpencTaBieHUE H30IMPOIECCOB: HM30TEPMa, HM30X0pa,
n3zobapa.

TexHuueckue ycTpolcTBa U IPAKTUYECKOE IPUMEHEHHUE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OnbITH, OKa3bIBAIONINE JHUCKPETHOE CTPOCHHE BemiecTBa, (oTtorpaduu MoOIEKyI
OpPraHMYECKUX COCTUHEHUM.

OnbIThl 0 AU(PY3UH KUAKOCTEHN U Ta30B.

Mogenb OpOyHOBCKOTO JIBH>KCHHS.

Mopens onbita LlTepHa.

OnbIThI, TOKA3bIBAIOLINE CYIIECTBOBAHUE MEKMOJIEKYIISIPHOTO B3aUMOICUCTBHSL.

Monens, nirocTpupyronias Ipupoy AaBJICHUS ra3a Ha CTEHKH COCYAA.

OnBITHI, HIUTFOCTPUPYIOLIUE YPABHEHUE COCTOSHUS UACAIBHOTO ra3a, H30MpOLECCHI.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

Omnpenenenne Macchl BO3JyXa B KIJIACCHOW KOMHATe Ha OCHOBE M3MEpEeHUH 00BbEMa
KOMHATBI, 1aBJICHUS U TEMIIEPATYypPbl BO3yXa B HEH.

HccenenoBanue 3aBUCUMOCTH MEKY ITapaMeTpaMU COCTOSIHUS Pa3pEKEHHOIO rasa.

Tema 2. Ocnosvt mepmoouHamuKu

TepmonnHamuueckass cuctemMa. BHYTpeHHsIST 3HEprusi TEPMOJIWHAMHYECKOW CHCTEMBI U
crocoObl e€ u3mMeHenus. KoauuecTBo TemaoTel U paboTa. BHyTpeHHssI SHEpPrusi 0JJHOATOMHOTO
UJEaIbHOTO ra3a. Busl Teronepeayu: TEIUIONPOBOAHOCTb, KOHBEKIUS, U3JIydeHHE. Y IebHas
TEIJIOEMKOCTH BelecTBa. Koam4yecTBo TEIIIOTHI IIPH TEIUIONIEpeaaye.

[Tonsitue o0 anmabatHoMm mnpouecce. [lepBbiii 3akoH TepMoauHaMmuku. [IpumeHneHue
NEpBOT0 3aKOHA TEPMOJMHAMUKH K H3oIporeccaM. [ padudeckas uaTepnpeTanus padoThl rasa.

Bropoii 3akon TepmoanHamuku. HeoOpatumMocTh npoieccoB B MpUpoe.

TenioBeie MamuHbL. [IpuHIUIIBL [EeHCTBUS TeTIOBBIX MaluH. [IpeoOpa3zoBaHus 3HEpTUU B
TeIu10BbIX MamuHax. KoagduueHt noneznoro neictsus remnooi mamuHsel. [ukn KapHo u ero
KO3 PHUILIMEHT MMOJIE3HOTO ACUCTBUS. DKOJOTHUECKUE MPOOIIEMBI TETNIOIHEPTETUKH.



TexHuueckne yCTpOWCTBA M NPAKTUYECKOE NPUMEHEHHWE: JBUIATENb BHYTPEHHETO
CropaHusi, OITOBOI XOJOJMIBHUK, KOHAUIIMOHED.

Llemoncmpayuu

H3MeHeHre BHYTpEHHEW SHEpPruu Teia MpU COBEpLICHUU padOTHI: BBUIET MPOOKH U3
OYTBUIKU O] JICHCTBHEM C3KAaTOT0 BO3yXa, HarpeBaHue »¢upa B JaTYHHOU TpyOKe MyTEM TpeHUS
(BuaeOIEMOHCTpAIHS ).

N3meHenune BHyTpEHHEH SHEpruu (TeMIepaTypbl) Tea Mpu Terionepeaaye.

OnbIT 10 aquabaTHOMY PACIIUPEHUIO BO31yXa (OIBIT C BO3YLIHBIM OTHUBOM).

Monenu nmapoBoii TypOUHBI, [BUTATENSI BHYTPEHHETO CrOPaHUsl, PEaKTUBHOIO JABUTATEIs.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul

N3mepenne yaenbHOU TeI0OEMKOCTH.

Tema 3. Acpezammnsie cocmosanusn eeuwecmea. Dazosvie nepexoovt

[TapooOpa3oBanue u KoHaeHcanus. Mcnapenue u kuneHue. AGCOIIOTHAS U OTHOCUTENbHAs
BJIOKHOCTh BO3/ayXa. HacklmeHHbIi map. YaenpHas TEIUIoTa mapooOpa3oBaHHs. 3aBHCUMOCTh
TEMIEPATYPbI KUIIEHUS OT JaBJICHUS.

TBépnoe Teno. Kpucrannuueckue u amopdubie Tena. AHU30TPOIHS CBOMCTB KPUCTAILTIOB.

Kunkue xpuctamibl. CoBpeMeHHble MaTepuainbl. [InaBieHue u kpucraymszauus. Y jaenabHas
TeruioTa miasiaeHus. Cyonumanusi.

YpaBHeHHE TEIUIOBOTO OalaHca.

TexHuueckue YCTpOﬁCTBa H IPAKTUYCCKOC IIPUMCHCHHUC. THI'POMCECTP H IICUXPOMETP,

KaJIOPUMETP, TCXHOJIOTUH MOJYUCHUA COBPECMCHHBIX MATCPUAJIOB, B TOM YUCJIC HAHOMATCPHUAJIOB,
N HAHOTCXHOJIOTHUH.

Jlemoncmpayuu

CBolicTBa HACBHIIIICHHBIX MAPOB.

Kunenve npu MOHM>KEHHOM JIaBJICHHUH.

Crioco0Ob1 U3MEpEeHUs BIAKHOCTH.

HabGmonenve narpeBaHus ¥ TUTaBJICHUS KPUCTAIUIMYECKOTO BEIIECTBA.
JleMOoHCTpalusi KpUCTaJIOB.

Yuenuueckuii sxcnepumenm, nabopamopvie pabomuol

N3mepenre OTHOCUTENHHON BIAXKHOCTH BO3/TyXa.

Pa3nen 4. DaekTpoanHaMuKka

Tema 1. Dnexkmpocmamuxa

OnexTpuzauuss Tel. OJNEKTpUYECKUM 3apan. JlBa BHa DJIEKTPUYECKUX 3apsifoB.
[TpoBOAHMKY, TUANEKTPUKH U TIOTYIIPOBOJHUKU. 3aKOH COXPAHEHHUS AJIEKTPUIECKOTO 3aps/a.

B3aumopeiictBue 3apsnoB. 3akoH Kynona. TouedHslid  31IeKTpUYecKHi — 3aps.
Onexkrpuueckoe nose. HanpsokéHHocTh snexkTpuueckoro mnousd. [lpuHiun cyneprno3unuu
AIIEKTPUYECKUX TOJIEN. JIMHNN HANPSKEHHOCTH AJIEKTPUUECKOTO MOJIS.

Pabora cun anexktpocratuueckoro noss. [lorenuan. Pasnocts notenuuanos. [IpoBogHuku
U TUBJIEKTPUKH B 3JIEKTPOCTATHUECKOM MoJie. JludnekTpruueckasi IpOHUIIAEMOCTb.

OnekTpoéMkocTb. KonaeHcarop. DneKTpoEMKOCTh IUIOCKOIO KOHAEHCATOpa. ODHEprus
3apsKEHHOT0 KOHJEHCATOPA.

TexHuuyeckue ycTpoilcTBa M MPAKTUYECKOE NPHUMEHEHHE: 3JIEKTPOCKOIl, 3JIEKTPOMETP,
AIIEKTPOCTATUYECKAs 3allUTa, 3a3€MJICHHE 3JIEKTPONpHOOpOB, KOHIEHCATOP, KOMHPOBAIBHBIN
anmnapar, CTpyMHBIN IIPUHTED.

Jlemoncmpayuu



Y CTpolcTBO ¥ PUHIUIT JCUCTBUA SIIEKTPOMETpA.

BzaumopeiicTBue Ha3IEKTPU3OBAHHBIX TEIL.

DNEKTPUUECKOE MOJIE 3apsKEHHBIX Tell.

[IpoBOIHUKY B AJIEKTPOCTATUYECKOM II0JIE.

DJIeKTpOCTaTUYECKas 3allIMTA.

JIM3IIeKTPUKY B JIEKTPOCTaTUYECKOM I1O0JIE.

3aBUCUMOCTb 3JIEKTPOEMKOCTH IJIOCKOTI0 KOHJIEHCATOPA OT IUIOIIA M IUIACTUH, PACCTOSHUS
MEXAY HUMH U TU3IEKTPUUIECKON MIPOHNULIAEMOCTH.

OHeprus 3apsyKEHHOI0 KOHJIEHCATopA.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul

N3mepenue 21eKTpOEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannwtit 3nexkmpuueckuii mok. Toxu 6 paznuunvlx cpeoax

DJIEKTPUYECKUI TOK. Y CIOBUS CYHIECTBOBAHHUS JIEKTPUUECKOro TOKa. VICTOYHMKH TOKa.
Cwuiia Toka. [1oCTOSIHHBIN TOK.

Hanpsokenue. 3akon Oma 1715 yyacTka LenH.

DIIEKTpUUYECKOE CONPOTHUBIICHHE. VY nenbHOE CONPOTHUBIICHUE BEILECTBA.
[TocnenoBarenbHOE, MapaieibHOE, CMEIIAHHOE COEMHEHNE TPOBOIHUKOB.

Pabota snekTpuueckoro Toka. 3akoH Jxoyns—JIenna. MOMHOCTD 37E€KTPUUYECKOTO TOKA.

DNeKTPOABUKYIIasl CUJIa U BHYTPEHHEE COIIPOTUBIIEHHE CTOYHUKA TOKa. 3akoH Oma ais
MOJTHOM (3aMKHYTOM ) AyiekTpudeckoit enu. KopoTkoe 3ambIkaHue.

DJIEKTPOHHAs IPOBOJAUMOCTb TBEPBIX METAJUIOB. 3aBUCUMOCTh COIIPOTUBIICHHS] METAJIJIOB
oT Temneparypbl. CBEpXIIPOBOAUMOCTb.

DneKkTpuueckuil TOK B BakyyMe. CBOICTBA 3JI€KTPOHHBIX ITyYKOB.

[TonynpoBonuuku. CoOCTBeHHass M TpUMECHas MPOBOAMUMOCTh MOIYNPOBOJHUKOB.
CgoiicTBa p—Nn-nepexoaa. [lonynpoBoJHUKOBBIE TPHOOPHI.

DONEeKTpUYeCKU TOK B PacTBOpax M paciulaBax 3JIEKTPOJIUTOB. DJIEKTPOIUTHYECKAs
JUCCOITHAITUS. DIIEKTPOJIN3.

DNIEKTpUUYECKHI TOK B razax. CaMOCTOSATENbHBIN U HECAMOCTOSTENbHBIN pa3psia. MoaHus.
ITma3ma.

TexHuuyeckue ycTpoicTBa U MpaKkTHYECKOE MPUMEHEHHUE: aMIIEpMETP, BOJIBTMETP, PEOCTAT,
UCTOYHUKU TOKa, 3JIEKTPOHArpeBaTelbHbIE MPUOOPHI, 3JIEKTPOOCBETUTEIbHBIE MPUOOPHI,
TEPMOMETP  COMPOTHUBIEHUS, BAKyyMHBIH  JAHMOJ, TEPMUCTOPHI U  (POTOPE3UCTOPHI,
MOJIYIIPOBOJJHUKOBBIN JTUOJI, TAJIbBAaHUKA.

Jlemoncmpayuu

W3mepeHue cuibl TOKa U HaIPSHKEHUS.

3aBUCUMOCTh CONPOTUBIICHUS IWIMHAPUYECKUX MPOBOJHUKOB OT JJIMHBI, IUIOLIAIN
MIOTIEPEYHOI0 CEUEHUS U MaTepHuaa.

CMeniaHHO€ COeTUHEHNE MPOBOTHUKOB.

[IpsiMmoe m3MepeHue 3IeKTpoABMXKYHIEH cuiibl. KOopoTkoe 3amMplkaHHE TaJbBaHMYECKOTO
3JIEMEHTAa U OLIEHKA BHYTPEHHETO COIPOTHUBIICHHUS.

3aBUCUMOCTh COMPOTUBIIEHUSI METAJUIOB OT TEMIIEPATYPHI.

[TpoBOAMMOCTE 3JIEKTPOJIUTOB.

HckpoBo# pa3psa v MPOBOAMMOCTD BO3AyXa.

OnHOCTOPOHHSSA MPOBOIUMOCTD TUO/1A.

Yuenuueckuii sxcnepumenm, nabopamopmuie pabomul

N3yueHnne cMenaHHOTO COEIMHEHMS PE3UCTOPOB.



H3mepenne 351eKTpOABIIKYIIEH CHITBI ICTOYHHKA TOKA M €70 BHYTPEHHETO COPOTUBIICHHUSI.

Hab6monenue anexrpoinusa.

MesknpeamMeTHbIe CBSI3H

W3yuenne kypca ¢usuku 6a3oBoro ypoBHsS B 10 Kiacce OCYIIECTBISETCS C y4ETOM
COJICPKATEIBHBIX MEXKIIPSIMETHBIX CBSI3eH C KypcaMd MaTeMaTHKH, OHOJOTHH, XUMHH,
reorpaduu ¥ TEXHOJIOTHH.

Mescnpeomemnusie nouwsamus, CBS3aHHBIE C HM3YYCHHEM METOIOB HAyYHOTO ITO3HAHHSL:
SIBIICHHE, HAaY4HbIH (akt, rHmore3a, (u3Myeckas BeIUYMHA, 3aKOH, TEOpHUs, HaOJIrOJeHUE,
IKCIEPUMEHT, MOJICTUPOBAHKE, MOJICITh, NU3MEPCHUE.

Mamemamuxa: penieHre CUCTEMbl YpaBHEHHH, TMHEWHAs (yHKIHS, Tapaboia, runepoora,
uX rpaduku U CBOIMCTBA, TPUTOHOMETPUYECKHE (PYHKIIUH: CHHYC, KOCHHYC, TAHT'€HC, KOTAHT€HC,
OCHOBHOE TPHTOHOMETPHYECKOE TOXKJECTBO, BEKTOPHI M WX IPOCKIMH Ha OCH KOOPJIWHAT,
CJIOKEHUE BEKTOPOB.

buonocus: mexanudeckoe IBHKEHHE B KUBOW npupoze, nupdysus, ocMoc, TEI1oo0MeH
KUBBIX OPTraHU3MOB (BHIIBI TEIUIONIEPEIau, TEIJIOBOE PABHOBECHE), DJICKTPUUYCCKHE SBJICHUS B
’KUBOU TIPUPOJIE.

Xumusi: TUCKPETHOE CTPOCHHUE BEIIECTBA, CTPOSHUE aTOMOB M MOJICKYJI, MOJIb BEIIECTBA,
MOJISIpHAsi Macca, TEIUIOBBIE CBOWCTBA TBEPABIX Tell, JKUAKOCTEH W Ta30B, 3JICKTPUYECKHE
CBOWCTBA METAJJIOB, AJICKTPOIUTHIECKAS JUCCOLUAIINS, TalTbBAHHUKA.

leoepacghusi: BTaXXHOCTH BO3lyXa, BETPhI, 0apOMETp, TEPMOMET.

Texnonoeus: npeoOpa3oBaHUe JBMKEHUI C UCTIOIB30BAHUEM MEXaHM3MOB, YUET TPCHUS B
TEXHUKE, TOIIIUIHUKK, WCIOJIh30BAHWE 3aKOHA COXPAHEHUS HMITyJbca B TEXHHKE (pakeTa,
BOJIOMET W JIpyrue), IBUTaTellb BHYTPEHHETO CropaHus, IapoBas TypOuHa, OBITOBOM
XOJIOJUIIBHUK, KOHIUIIMOHEP, TEXHOIOTUHU TOJIy4YEHHs] COBPEMEHHBIX MAaTEpUaIoB, B TOM YHUCIIE
HaHOMATepHaJOoB, W  HAHOTEXHOJIOTWH,  OJEKTpOCTaTHYeCcKass  3alluTa,  3a3eMJIeHue
AIIEKTPONPUOOPOB, KCEPOKC, CTPYHHBI TNPHUHTEP, AJIEKTPOHATrpPEeBATENbHBIE IPHOOPHI,
AIIEKTPOOCBETUTEIBHBIE MPHUOOPHI, TaTHBAHUKA.

11 knace
Pasnen 4. diekTpoanHaMuka

Tema 3. Maznumnoe none. I1eKmpomMacHUMHAA UHOYKUUSA

[TocrosiHHbIE MarHuThl. B3anMoAENCTBHE MNOCTOSHHBIX MarHuTOB. MarHuTHOE IOJe€.
Bekrop MarHuTHOM MHAYKUMH. [IprHIMI Cylieprno3uiMy MarHUTHBIX NOJIEH. JIMHUKM MarHUTHON
uHaykuuu. KapTuHa aMHUi MarHUTHOW MHIYKIUU TOJISI IOCTOSIHHBIX MarHUTOB.

MaruutHoe 1ojie MPOBOJHUKA C TOKOM. KapTWHa JWMHWM WHIYKIMU MAarHUTHOTO MOJIS
JUIMHHOTO TPSIMOTO MPOBOJAHUKA W 3aMKHYTOTO KOJIBIIEBOIO MPOBOAHUKA, KATYIIKH C TOKOM.
OmneiT Opcrena. BzaumoaelicTBre NpOBOAHUKOB C TOKOM.

Cuiia Amniepa, €€ MOJlyJlb M HallpaBJICHHE.

Cuna JlopeHma, €€ MOIynb W HampaBlieHHE. J[BUKEHHE 3apsyKEHHOW 4YacTHIbl B
OJIHOPOJTHOM MarHuTHOM moJje. Pab6orta cumsr JlopeHiia.

SIBneHue »HNEeKTpOMArHUTHOM WHAYKIMH. [[OTOK BekTOpa MAarHUTHOM WHIYKLHUH.
DNEKTPOABMKYILAsA CUJIa MHAYKIMHU. 3aKOH 3JIEKTpOMarHuTHoW uHaykuuu dapanes.

BuxpeBoe siekTpuueckoe mosie. ODIEKTPOJIBWKYIAS CUJa WHAYKIMA B TPOBOJHUKE,
JIBIKYIIIEMCS TTIOCTYNATENbHO B OJTHOPOJHOM MarHUTHOM IOJIE.

IIpaBumno Jlenna.

NHayKTUBHOCTD. SIBIEHHE CAMOUMHIYKLIIUH. DJIEKTPOABUKYILAS CUJIa CAMOUHIYKIUH.



DHEprusi MarHUTHOTO TOJIS KATYIIKH C TOKOM.

DNIeKTPOMarHuTHOE TOJIE.

TexHuueckue yCTpOMCTBA M MNPAKTUYECKOE NPUMEHEHHUE: TOCTOSHHBIE MArHUTHI,
3JIEKTPOMArHUTHI, JIEKTPOJIBUTATEN b, YCKOPUTEIN 3JIEMEHTAPHBIX YaCTHUIl, MHIYKIIMOHHAS 11€Yb.

Jlemoncmpayuu

OmneiT DpcTena.

OTKJIOHEHHUE AJIEKTPOHHOTO MTy4YKa MAarHUTHBIM T10JIEM.

JIvHUY MHYKIMY MarHUTHOTO TIOJISL.

B3anmoneiicTBre 1ByX MPOBOJHUKOB C TOKOM.

Cuita Ammiepa.

[erictBue cuiibl JIopeHIa Ha MOHBI JIEKTPOJIUTA.

SIBiieHUE DNEKTPOMArHUTHOM UHAYKIUH.

[IpaBuio Jlenna.

3aBUCHUMOCTD DJICKTPOIABUKYIIEH CHIIBI MHAYKIIMHM OT CKOPOCTH M3MEHEHHS MarHUTHOTO
MOTOKa.

SIBneHne caMOMHIYKIUU.

Yuenuueckuii sxcnepumenm, rabopamoprvie pabomoi

N3yuenne MarHuTHOTO TOJIsL KATYIIKA C TOKOM.

WccnenoBanue neiicTBUS TOCTOSHHOTO MarHWTa HA PAMKY C TOKOM.

HccnenoBanue siBICHUS 3JIEKTPOMATHUTHON MHAYKIUH.

Pa3nes 5. Kosiebanust u BOJTHBI

Tema 1. Mexanuueckue u 31eKmpoMacHUMmMHbsle KONEOAHUS

KonebarenbHass cucrema. CBoOojgHble MexaHMuYeckue KojeOaHus. ['apmoHuueckue
konebanus. Ilepwon, dacrora, ammautyga u (asa konebanuil. I[IpyXMHHBIII MasTHUK.
MaremaTnueckuil MasiTHUK. Y paBHEHHE rapMOHUYECKHUX Kojiebanuid. [IpeBpaiiieHue sHepruu npu
rapMOHUYECKHUX KOJICOaHUSX.

Konebarenbupiii KOHTYp. CBOOOJHBIE AJIEKTPOMATHUTHBIE KOJICOAHUSI B HUJI€AJTHHOM
KoJIeOAaTeIbHOM KOHTYype. AHAJIOrMsl MEXIy MEXaHWYeCKMMHU M 3JEKTPOMarHUTHBIMU
kosiebanussMu. @opmyna TomcoHa. 3aKOH COXpaHEHMs 3HEPrHHM B HJCaIbHOM KOJeOaTelbHOM
KOHTYpE.

[IpencraBieHue o 3aTyxaromMx KojeOaHUsAX. BeIHyX/IeHHbIE MeXaHWYeCKue KoseOaHusl.
Pe3onanc. BeiHyX/1eHHBIE 3JIEKTPOMAarHUTHbIE KOJIEOaHMUS.

[lepemennbIit Tok. CUHYCOMJANbHBIN MEPEMEHHBIN TOK. MOIIHOCTh MEPEMEHHOTO TOKa.
AMITTUTYAHOE U IeHCTBYIOIIEe 3HAUEHUE CUJIbI TOKA U HANPSKEHHUSI.

Tpanchopmarop. IlpomsBomcTBo, mepemada W MOTpeOJIECHHUE AIEKTPUUIECCKOW SHEPTHUH.
OKOJIOTUYECKME PUCKH TpU TPOU3BOJACTBE AIEKTpodHepruu. KymnbpTypa wucnonab3oBaHus
AIIEKTPO3HEPTUHU B ITOBCEIHEBHOM JKU3HHU.

TexHu4eckne yCTpOMCTBA M TNPAKTUYECKOE TPHUMEHEHHWE: DIIEKTPUYECKUN 3BOHOK,
TeHEpaTop NEPEMEHHOTO TOKA, IMHUHU JJIEKTpoIiepeaay.

Jlemoncmpayuu

HccnenoBanue nmapamMeTpoB KojeOaTeTbHONU CUCTEMBI (IPYKUHHBIM HIIM MaTeMaTHYeCKUi
MasITHHK).

HabGnronenue 3aryxaromnmx Kojie0aHui.

HccnenoBanue CBOMCTB BBIHYKICHHBIX KOJICOAHUIA.

Habmronenue pe3onanca.



CB0OOHBIC PTIEKTPOMArHUTHBIC KOJICOAHUSI.

OcuusorpaMmbl  (3aBUCHUMOCTH  CHJIBI  TOKAa M HANpsDKEHUST OT BPEMEHM) IS
AIIEKTPOMATHUTHBIX KOJICOAHHIA.

Pe3onanc npu mocienoBaTeIbHOM COCIMHEHUU PE3UCTOPa, KATYIIKH WHIYKTUBHOCTH M
KOHJICHCATOpA.

Mogens TMHAK IEKTPOoIepeIadH.

Yuenuueckuii sxcnepumenm, 1abopamopnvie pabomuol

HccnenoBanue 3aBUCMMOCTH TMIEPUOJIa MAJIBIX KOJeOaHM rpy3a Ha HUTH OT JJIUHBI HUTH U
Macchbl rpysa.

HccnenoBanne NEpeMEHHOTO TOKa B LENMM W3 MOCJIEIOBATEIbHO COEIUHEHHBIX
KOH/JIEHCATOPa, KaTYIIKU U PE3UCTOpA.

Tema 2. Mexanuueckue u I1eKmpomMazcHuUmHbvle 60JIHb

Mexanudeckure BOJIHBI, ycloBUs pacrpoctpanenus. [lepuon. CkopocTs pacnpocTpaHeHus
W juuHA BOJHBEL [lomepeunble W mpoaosibHBIE BOJHBL MHTepdepeHmus u mudpaxius
MEXaHMYECKHUX BOJIH.

3Byk. CxopocTb 3Byka. [ pomkocTs 3Byka. Beicota Tona. TemOp 3ByKa.

DJIEKTPOMAarHUTHbIE BOJHBL. YCJIOBHS M3Jy4YEHUsl 3JIEKTPOMArHUTHBIX BOJH. B3anmuas
opueHranus BekTopos E, B, V B anexkrpomarautHoi BosHe. CBONCTBA 3JI€KTPOMArHUTHBIX BOJIH:
OTpakeHME, INpeJoMJIeHHe, noispuzauus, audpakuus, uHTeppepeHuus. CKopocTh
3JIEKTPOMArHUTHBIX BOJIH.

[IIxana smeKTpoMarHuTHHIX BOJH. [IprMeHEHHE AJIEKTPOMArHUTHBIX BOJIH B TEXHUKE M
OBITY.

IIpuHIMIIBI paInOCBA3H U TEJIEBUACHUS. Paaronokanus.

DIIEKTPOMAarHUTHOE 3arpsA3HEHUE OKPYKAIOIIEH Cpebl.

TexHUUYecKne YCTpPOWCTBAa U NMPAKTUYECKOE NMPUMEHEHHE: MY3bIKAJIbHbIE WHCTPYMEHTHI,
YIBTPA3BYKOBas JIMarHOCTHMKA B TEXHHKE W MEIUIIMHE, pajap, PaauONpPUEMHUK, TEIEBU30D,
anTeHHa, Tenegon, CBU-meusb.

Llemoncmpayuu

OO0pa3oBaHue U pacpoOCTpaHEHUE TMOMEPEUHBIX U MPOI0IbHBIX BOJH.

Konebmomieecst Te10 Kak HICTOYHUK 3BYKa.

HabGmronenue oTpaskeHus U MPEIOMIICHUS MEXaHUYECKUX BOJH.

Habmronenue natepdepeHny u AuQpakini MEXaHHIeCKUX BOJH.

3BYKOBOH pE30HAHC.

HaGnronenue cBsi3M TPOMKOCTH 3BYKa M BBICOTHI TOHAa C aMIUIUTYJIOH M YacTOTOM
KoJIeOaHMiA.

HccnenoBanne  CBOMCTB — 3JIEKTPOMArHUTHBIX — BOJIH:  OTPaXXEHHUE, MPEIOMIICHUE,
noJsipu3anus, 1udpakuus, HHTephepeHIIHs.

Tema 3. Onmuka

['eomerpuyeckas onrtuka. [IpsmonnHeitHOE pacripocTpaHEeHHUE CBETa B OJHOPOIHOM Cperie.
JIyud cBera. ToUEUHBI UCTOYHUK CBETA.

OtpaxkeHue cBeTa. 3aKOHBI OTpaxkeHHs cBeTa. [locTpoeHHne H300pakeHUN B IIIOCKOM
3epKaie.

[Ipenomnenne cBera. 3aKkOHBI TMpEIOMJICHHUS CBeTa. AOCONIOTHBIM TMOKa3aTelb
npenomieHus. [lonHoe BHyTpeHHee oTpaxkeHue. [IpenenbHbId Yroja MOJHOTO BHYTPEHHEIO
OTPaXKEHUS.

Hucniepcust cBera. CrioskHBIN cocTaB Oemmoro ceta. LIBer.



ColOuparonue W paccewBamIIuMe JIUH3BL. ToHKas auH3a. DOKyCHOE paccTosHue |
ONTHYECKasl CHJia TOHKOM JTUH3BL. [locTpoeHue n3obpakeHuil B COOMPAIOMINX U PACCEUBAIOLINX
nuH3ax. QopMyIia TOHKOU JIMH3BIL. Y BEJIMYECHHE, 1aBAEMOE JIMH30M.

[Ipenensl IPUMEHUMOCTH T€OMETPHUUECKON ONTHUKH.

BonnoBas omnrtuka. Hurepdepennus cBera. KorepeHTHbIE HMCTOYHUKH. Y CIOBHS
HAOJIO/ICHUS MAKCUMYMOB 1 MUHUMYMOB B MHTEP(EPEHIIMOHHON KapTHUHE OT ABYX CHH(]A3ZHBIX
KOIE€PEHTHBIX UICTOUYHUKOB.

Hudpakmus ceera. [udpakuuonnas pemérka. YcioBue HaOMIOACHUS —TJIABHBIX
MaKCHMYMOB IIpH MaJICHUU MOHOXPOMAaTUYECKOTO CBeTa Ha AU(PPAKIIMOHHYIO PEIIETKY.

ITonspusanus ceera.

TexHudeckue YCTpOWCTBAa M TPAKTHYECKOE IMPUMEHEHHE: OYKHM, JIiyna, (oToamnmapar,
MPOEKIIMOHHBIN anmapaT, MUKPOCKOII, TEJIECKOI, BOJIOKOHHAS ONTHKA, TU(PaKIIMOHHAS PEIIETKA,
MOJISIPOUI.

Jlemoncmpayuu

[TpsimonuHeHOE pacHpocTpaHEHUE, OTpakeHUWE U IperoMieHue cBeTa. Onruuyeckue
IpUOOPHI.

[TonHOE BHYTpeHHEee oTpakeHue. MoJienb CBETOBO/IA.

HccnenoBanue cBONCTB U300pakKeHU B JTMH3aX.

Mopenu MEUKpOCKOIa, TEJIECKOIIA.

Hab6nronenue naTepdEpeHITNN CBETA.

Hab6nronenue nudpakuuu cBera.

HabGmonenue qucnepcuu certa.

[TosryueHue ciekTpa ¢ MOMOIIBIO PU3MBI.

[Tomyuenue ciekTpa ¢ MOMOIIBIO TU(DPAKIIMOHHON PEIIETKH.

Habmroienue noisipuszamnuu cBera.

Yuenuueckuii sxcnepumenm, nabopamopnvie pabomuol

W3mepenue nokasaresns NpeaoMIIeHHUs CTEKIIa.

HccnenoBanue CBONCTB N300pakeHU B JTHH3AX.

HaGnronenue nucrnepcuu cBeTa.

Pa3nen 6. OcHOBBI crIeUAJIBHON TEOPUHM OTHOCUTEJIBLHOCTH
I'paHnnBI TPUMEHMMOCTH KJIACCHYECKOW MeXaHWKH. IlocTynaTel cnenuanbHOM Teopuu
OTHOCHUTEIIBHOCTH: HMHBAPUAHTHOCTH MOXYJI CKOPOCTH CB€Ta B Bakyyme, IPUHLUII
OTHOCHUTENIBHOCTH DWHILTENHA.
OTHOCUTENBHOCTh OJJHOBPEMEHHOCTH. 3aMEJICHHE BPEMEHH M COKPAILEHUE JJINHBI.
OHeprus ¥ UMITYJIbC PEINSATUBUCTCKON YaCTHUIIBI.
CBs13b Macchl C SHEPTUEN U UMITYJILCOM PEJIATUBUCTCKON YaCTHUIbl. DHEPIUs MOKOSL.

Pa3zpnen 7. KBanToBas pusuka
Tema 1. Dnemenmot K6aHMOBOU ONMUKU
®oronsl. ®opmyna [lnanka cBs3u SHEPruU POTOHA C €T0 YACTOTOW. DHEPTUS U UMITYIHC
¢doroHa.
OtkpeiTue u wucciaenaoBanne (oroadpdexra. Omnbitet A. I'. CromeroBa. 3aKoHBI
dotorddekra. YpaBuenue DitHmreitHa s hotodpdexra. «KpacHas rpanuima» dpotodrddekra.
Hasnenue ceera. Onbitel [1. H. JIeOenena.
XUMHUYECKOE IEMCTBHUE CBETA.



TexHuYecKne yCTPOWCTBA M MPAKTHYECKOE MpPUMEHEHHe: (POTOdIeMEHT, (POTOAATYHK,
CoJTHEYHast OaTapesi, CBETOIUO/I.

Llemoncmpayuu

®doTor(hdeKT Ha yCTAaHOBKE C ITMHKOBOM TIJIACTHHOM.
HccnenoBanue 3akoHOB BHemHero Gotorddexra.
Cseroauo.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. Onwitel Pesepdopaa mo paccessauto o -vyactuil. [lmanerapHas
mozens atoMa. Iloctymnarel bopa. Uznyyenue u mornomenue GOTOHOB IPU IEpexojae aToMa ¢
OJIHOT'O YPOBHS 3HEPIUU Ha Apyroi. Bunsl cniektpoB. CrieKTp ypOBHEN 3HEPTUU aTOMa BOJOPO/Ia.

BosHoBbie cBoiicTBa yactull. Bonuel ae bpoitnsa. KopnyckyasipHO-BOTHOBOW Tyalu3M.

CHOHTaHHOE U BBIHYKJIEHHOE U3JIyYEHUE.

TexHudyeckue yCTpOMCTBA M IPAKTUYECKOE IIPUMEHEHHWE: CIEKTPaJbHbIM AaHAIN3
(crieKTpocCKoI), J1a3ep, KBAHTOBBIM KOMITBIOTED.

Jlemoncmpayuu

Monuenb onbiTa Pezepdopna.

Omnpenenenue JUIMHBI BOJIHBI J1a3epa.

Habumronenne nuHelyaTbIX CIEKTPOB U3TYYECHHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

Hab6mronenue nuHeiyaToro crexkrpa.

Tema 3. Amomnoe sa0po

DKCIEPUMEHTHI, TI0KA3bIBAIOIINE CII0KHOCTh CTPOEHUS siipa. OTKpbITHE PAIUOAKTUBHOCTH.
OmnsiThl Pesepdopaa nmo omnpeneneHuto cocraBa paauoakTUBHOIo u3nydeHus. CBoiicTBa anbda-,
Oera-, raMMa-u3nydeHus. BiusHue panoakTUBHOCTU Ha JKHUBbIE OPTaHU3MBI.

OTtkpeiTHE IPOTOHA U HeUTpoHa. HykimonHast monens sigpa ['eitzenOepra—lBanenko. 3apsi
anpa. MaccoBoe uuncio sapa. M3oTomnsl.

Anbda-pacnaa. DIeKTPOHHBIM M MO3UTPOHHBIM OeTa-pacnaa. ['aMmma-usnyueHue. 3akoH
PaAMOaKTUBHOIO pacmaja.

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

SAnepubiit peaxktop. TepmosnepHblii cuHTe3. IlpoOremMbl M MEpCHEKTUBBI  sAACPHON
SHEPTreTUKU. DKOJOTUYECKHUE ACTIEKTHI SIEPHON SHEPTETUKH.

OneMeHTapHbIe yacTullbl. OTKPBITHE TO3UTPOHA.
Metozap! HaOIIOICHHS U PETUCTPALIUH 3JIEMEHTapHBIX YacTHUII.
dyHnaMeHTaIbHbIE B3auMoecTBUs. EquHCTBO (hr3nyeckoit KapTHHBI MUpa.

TexHUYECKHE YCTPOWCTBA M MPAKTHUECKOE MPUMEHEHHE: JO3UMETp, Kamepa Buibcona,
AJIEpHBIN peakTop, aTOMHast 6oMOa.

Jlemoncmpayuu

CuéTurK MOHU3UPYIOLUX YACTHII.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul
HccnenoBanue TpeKoB 4acTHUI] (110 TOTOBBIM (oTorpadusim).

Pa3nes 8. DieMeHTBI ACTPOHOMUM M aCTPOPU3UKH

Ortansl pa3BuTus actpoHoMu. [IpuknagHoe 1 MUPOBO33pEHUECKOE 3HAUEHUE aCTPOHOMMUH.



Bup 3Bé3anoro neba. Co3Besus, spkue 3BE3/bl, IUTAHETHI, UX BUIUMOE IBUKECHHUE.

ConneyHas cucrema.

Connue. Conneuynass akTuBHOCTh. Mcrounuk sHeprunm ConHua u 3BE31. 3BE3ABI, HX
OCHOBHBIEC XapaKTEePUCTHKU. JlMarpaMmma «CIeKTpaJIbHbIN KIacCc — CBETUMOCTbY. 3BE3/1bI INIABHOU
IIOCJIEI0BATEIBHOCTU.  3aBUCUMOCTb ~ «Macca — CBETUMOCTb» JUld  3BE34  IJIABHOM
nocjea0BaTenbHOCTH. BHyTpeHHee crpoeHue 3BE3N. CoBpeMEHHbIE MPEACTABICHUS O
IIPOUCXOXKAECHNUN U 3BotoLuu CoslHLA U 3BE3]1. DTalnbl )KU3HU 3BE3 L.

Muineunsiii [1yte — Hamia I'anaktuka. [lonoxxenue u aBukenne Connua B ['amaktuke. Tumel
rajakTvk. Paguoranaktuky v kBasapsl. YEpHbIE ABIPHI B SApaX rajJakTHK.

Bcenennas. Pacmmpenne Bcenennoil. 3akon XaO6na. Paz6eranme ramaktuk. Teopus
Bonsiioro B3peiBa. PennkroBoe nsnyueHue.

Macmrabnas ctpykrypa Beenennoii. MeraramakTuka.

Hepewménnbie npo0ieMbl aCTPOHOMUH.

Yuenuueckue nabnrooenus

Habumronenns HeBOOPYKEHHBIM IJ1a30M C UCIOJIb30BaHUEM KOMIIBIOTEPHBIX MPHIIOKEHUN
JUIsL OIIpEJIeNICHHs MTOJIOKEHHs HEOECHBIX 0OOBEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHBIE CO3BE3/MS
CeBepHOro nostymapus u sipkue 3BE3/bl.

Hab6monenus B reneckon Jlynsl, uianer, Maeunoro [lyTu.

O0o0maroniee NOBTOpPeHUE

Ponp (u3MKM M acTpOHOMMM B SKOHOMHYECKOH, TEXHOJOIMUECKOW, COLMAIbHON U
3THUECKON chepax AesiTeIbHOCTH YeI0BEKa, POJib U MECTO (PU3UKHU U aCTPOHOMHUH B COBPEMEHHOM
HAYYHOH KapTHHE MHpa, poib (U3HYECKOH Teopuu B (OPMHUPOBAHUHM MPEICTABICHUN O
du3nyecKkoil KapTUHE MUpa, MECTO (PU3NYECKOW KapTHHBI MHUpa B OOLIEM DSy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX NIPEACTABICHUI O IPUPOJIE.

Me:xnpeamernbie CBA3H

N3yuenne kxypca ¢usuku 0a3oBoro ypoBHs B 11 kiacce ocyliecTBisieTcss ¢ Y4ETOM
COJIep)KaTeNIbHBIX MEXIIPEIMETHBIX CBA3€M C KypcamMM MaTeMaTuKH, OHOJIOTHUH, XHMHUH,
reorpauu ¥ TEXHOJIOTHH.

Medscnpeomemnsie nousmus, CBS3aHHBIE C M3YYEHHEM METOJOB HAyYHOTO IO3HAHMS:
ABJICHUE, Hay4yHbIH (DaKT, rumoresa, (Qu3nyeckas BeIMYMHA, 3aKOH, TEOpHs, HaOIIOICHHE,
HKCIEPUMEHT, MOJIEIMPOBAHKE, MOJIENb, U3MEPEHUE.

Mamemamuxa: pelieHue CUCTEMbl ypaBHEHUH, TPUTOHOMETpUYECKHE (YHKLUHU: CHHYC,
KOCHUHYC, TAaHI€HC, KOTaHI'€HC, OCHOBHOE TPUIOHOMETPUYECKOE TOKIECTBO, BEKTOPBI M HX
MPOEKIIMM Ha OCH KOOPAMHAT, CJIOKEHHUE BEKTOPOB, MPOM3BOAHBIE 3JIEMEHTApHBIX (DYHKIUH,
MPU3HAKU TI0J100MS TPEYTOIbHUKOB, OIPEEIICHNE TUIOIIA U TUIOCKUX QUTyp U 00bEMa Tel.

buonoeus: anexTpuueckue sIBIEHUS B )KUBOM pUpoe, KojeOaTeabHbIe IBUKEHUS B )KUBOM
IIPUPOJIE, ONITUYECKUE SIBIICHUS B KUBOU NPUPOAE, ACUCTBUE pajlallii Ha JKUBbIE OPTraHU3MBI.

Xumus: CTpOEHHE aTOMOB U MOJIEKYN, KpUCTaJNIMYecKash CTPYKTypa TBEPIBIX Tell,
MeXaHU3Mbl 00pa30BaHUs KPUCTAJUIMYECKOMN peIETKH, CIIEKTPaIbHbIN aHAIN3.

l'eoepaghus: marHUTHBIE TOJIOCA 3€MJIM, 3aJI€KH MAarHUTHBIX PyHA, POTOCHEMKA 3eMHOM
MOBEPXHOCTH, MPEACKA3aHNE 3EMIIETPSACEHUM.

Texnonozus: AMHUM AIIEKTPOIIEpEIay, TeHepaTop MEPEMEHHOI0 TOKa, 3JIEKTPOABUTATENb,
UHAYKIMOHHAs TeYb, pajap, paJuoNpHEMHUK, TEJIEeBU30p, aHTeHHa, Tenedon, CBY-meus,
MPOEKIIMOHHBIN anmnapar, BOJIOKOHHAsI ONTHKA, COJIHEYHas OaTapest



3. TemaTn4yeckoe IUIAHMPOBAHHE C YKA3aHMEM KOJHYECTBA 4YacOB, OTBOAMMBIX HA OCBOEHHE KaKIO0M TeMbl, ¢ y4eTOM padouei

NporpaMMbl BOCIIUTAHHS M BO3MOKHOCTBHI) MCIIOJIb30BAHHUSI N0 3TOMY pa3ieiy/TeMe 3JIeKTPOHHBIX (IH(POBHIX) 06pa3oBaTEbHBIX
pecypcoB.

Temaruueckoe IJIAHUPOBAHUC ONPCACIIACT IMOCICAOBATCIBHOCTh U3YUCHUA PA3ACIIOB U TEM IPOrpaMMbl, ITOKA3bIBACT PACHPCACICHUC

y4eOHBIX YacoB, OMPENENSET MPOBEICHUE TEKYIEH, MPOMEXYTOYHOM arrectanuu. [Ipu olleHMBAaHUM HMCHOJB3YIOTCS HOPMBI, 3a/laHHBIC B

o0Opa3oBaTelbHON IMporpamMme MmKoJbl B pasgene 1.3. «Cucrema OICHKH JIOCTHKCHHUS IUIAHUPYEMBIX PE3yJbTaTOB OCBOCHHS OCHOBHOMW
00pa3oBaTenbHON MTPOrpaMMBbl CPEHETO 00IIIEer0 00pa30BaAHUS.

10 xnace
Ne HoP/30P
Kou-Bo JesiTeJIbHOCTH yUUTEJISl B 00,1aCTH
YPOKa Tema (cchlika Ha
4acoB BOCIIUTAHMSI (HA pa3jae)
n/n pasnaen)
Pu3uka ¥ MeTOAbI HAYYHOI0 MO3HAHHUSA - 2 4
®du3nka — Hayka o npupoje. Hayunbie MeToabl MO3HAHUS @duznka — 10 knacc.Peanuzanuss COBpPEMEHHBIX, B TOM YHCIIE
1. 1 9 ’
OKpPYXaroIlero Mupa Poccuiickas MHTEPAKTUBHBIX, bopm u METO/IOB
. DIIEKTPOHHAs BOCIUTATEIbHON PaOOTHI, UCMONB3YS UX KaK Ha|
Ponp 1 MecTO pu3UKU B POPMUPOBAHUHN COBPEMEHHOMN .
2. | Hay4yHOM KapTHHBI MHPA, B TPAKTUYCCKOMN JEATEIILHOCTH 1 poTa SATUITHIL, TAK M BO BHEYPOTHOU ACATETLHOCTH
' moy;eﬁ P ba, B1Ip https://resh.edu.ru/s
ubject/28/10/
Mexannka — 18 u.
Mexanunueckoe 1BuxkeHue. OTHOCUTEIbHOCTD (usvka B mkone  [Peanusanus BOCIHMTATENbHBIX BO3MOXHOCTEH
3. | MexaHH4eckoro ABkeHus. [lepemenienne, CKOPOCTb, 1 http://markx.narod. [pa3TUYHBIX BHUJOB JIEATENBHOCTH pPEOCHKA
YCKOpPEHHUE ru/pic/ (y4eOHOH, HIpOBOIi, TPYHOBOIL, CIIOPTHBHOW,
4. | PaBHOMepHOE IPSMOJIMHEHHOE TBMYKEHUE 1 XYIOKECTBEHHOU U T.1I.)
5. | PaBHOYCKOpEHHOE MPSAMOIMHEHHOE JBH)KCHUE 1 caiiT jys yuureneii [I[pOeKTHpOBaHHE — cUTyalluid ¥ COOBITHIA,
6. | CBoboaHOE majeHue. Y CKOpeHne CBOOOIHOTO MaeHHUs 1 (bu3uKH 1 Ux [Pa3BUBAIOIIHNX SMOUHOHAIIBHO-LICHHOCTHYIO
v KpuBonnHeiiHoe nrnxeHue. [[BukeHre MaTepUaIbHON 1 YYEHHUKOB. cepy peOeHka (KyabTypy TNEpeKHBAHMI 1
" | TOUKM 110 OKPYKHOCTH http://www.fizika.r [I€EHHOCTHbIE OPHEHTAIIMH PEOEHKA)
8 [Tpuaumn otHocuTensHOCTH ["anunes. MHepunanbHbie 1 u/ PasguTne y OOYyYarOIIMXCS TI03HABATENbHOM
" | cucremsl orcuera. IlepBbiii 3akoH HproTOoHA AKTUBHOCTH, CaMOCTOATCIIbHOCTH,
9 Macca tena. Cuna. [Ipunuun cynepnosunuu cui. Bropou 1 @usnka — 10 kmacc [MHULMATHBBL,  TBOPYECKMX  CIIOCOOHOCTEH,
" | 3akon HproTOHA U1 MATEPUATBLHOW TOUKU Poccuiickas (popmuposanue IPpaKIaHCKOU IIO3ULIHH,



https://resh.edu.ru/subject/28/10/
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10.| Tperuwn 3akon HproTOHA /17151 MATEPHAIBHBIX TOYEK 1 PIIEKTPOHHAs CIIOCOOHOCTH K TPYAy W JKU3HH B YCIOBHSIX
11, 3akoH BceMupHoro Tsarorenus. Cuna tsokectu. [leppas 1 1IKOJIA COBpEMEHHOr0  MHupa, (OpPMUPOBAHHE Y|
KOCMHUYECKasi CKOPOCTb https://resh.edu.ru/s|oOyuaromuxcsi ~ KyJlnbTypbl — 3J0pOBOTO U
12.| Cuna ynpyrocru. 3akon I'yka. Bec rena 1 ubject/28/11/ Oe3omacHOro oopasa )Ku3Hu
13 Cuna tpenus. Koappunment tperns. Cuna 1 DopmupoBaHue TOJIEPAHTHOCTH M HABbIKOB
COIIPOTUBJICHUS ITIPU JABIDKEHUU TeJla B )KUIKOCTU MIIM Ira3e Skysmart Kiacc OBCACHNUA B H3MCHAIOLICHUCA ITOJIUKYIbTYPHOHU
[TocTynarenbHOE U BpalllaTesibHOE ABUKEHUE AOCOTIOTHO cpeac
14.| tBépnoro Tema. MomeHT cribl. [1nedo cuitbl. Y cnoBus 1 Yun.py lcnonb3oBanue BOCITUTATEJIbHBIX
paBHOBECHS TBéleOI‘O Teiaa BO3MOXXHOCTECH  COACpXKAHUA TEMBI  4€PE3
Nmmynbc maTepuanbHOU TOYKHU, CUCTEMBl MaTEPUAIIBHBIX 107100p COOTBETCTBYIOLINX 3a]1a4 JUIsl PEICHNUs]
15.| touek. mirynbe cuibl. 3aKOH COXPAHEHUS UMITYJIBCA. 1
PeakTuBHOE ABUXKEHUE
Pa6ora u momHocTh cuiibl. KuHeTnueckas sHeprust
16.| marepuanbHoif Touku. Teopema 00 M3MEHEHUH 1
KHHETHYECKOW SHEPruu
ITorenumanbHas sHeprus. [loTeHmanpHas SHEPrus ynpyro
17.| nedpopmupoBanHOW TpyKUHBIL. [loTeHIIMANIBHAS SHEPTUS 1
Tesa BOJIM3U TOBEPXHOCTH 3eMIIH
[ToreHnnanbHBIC U HETIOTEHIHMATBHBIE CHIIBL. CBA3b pabOThHI
18, | HEMOTEHIMANBHBIX CHIT C H3MEHEHHEM MEXaHUYECKOU 1
SHEPTUU CUCTEMBI TeN. 3aKOH COXPAHEHUS MEXaHUYECKOU
SHEPTUU
JlaboparopHas pabota «lccnenoBanue cBs3M pabOThI CHUIIBI
19.| ¢ u3MeHeHHEM MEXaHUYECKOM SHEPTUH Tejla Ha IPUMEpPe 1
PaCTSKEHUSI PE3UHOBOTO KI'YTa»
20. Kontponbnas padota mo teme «Kunemaruka. J[naamuka. 1
3aKOHBI COXPAHEHHS] B MEXaHUKE)
MouiekyasipHas ¢pu3nka ¥ TepMOAUHAMHKA — 24 4.
21, OcCHOBHBIE TIOJIOKEHUST MOJIEKYJIIPHO-KMTHETHUECKOM 1 (bu3nka B mKkoe |BKIIOYEHHE B YPOK MIPOBBIX IPOLELYp s
teopun. bpoyHoBckoe asmxenue. Juddysus http://markx.narod. [mogaep>xanusi MOTHBAallMM  OOYYarONIUXCS K
29 XapakTep JBHKCHHS H B3aUMOJICHCTBUS YaCTHI] BEIIECTBA. 1 ru/pic/ MOJIy4YEHUIO 3HAHUN
Mogenu cTpoeHus Ta30B, JKUJIKOCTEH U TBEPJBIX TE [IpuMeHeHne Ha ypoKe WHTEPAKTUBHBIX (OpM|
23, Macca monekyn. KonndectBo Bemectsa. [locrosinnas 1 callT Ul yauTeliei [paboThl ¢ 00y4arOIUMUCS: UHTEIUIEKTYaIbHBIX

ABoraapo

(bu3MKN 1 UX

Urp,  CTUMYJIUPYIOHIIMX  I103HABaTEIbHYIO
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o4, TennoBoe paBHOBecue. Temmeparypa u €€ U3MepeHue. 1 YIEHHKOB.
[Ikasa Tremneparyp Llenbcus http://www.fizika.r
25.| Uneanbubiii raz3 B MKT. OcHoBHoe ypaBaenue MKT 1 u/
AOGconoTHas TeMieparypa Kak Mepa cpeHei
26.| KMHETUYECKOM SHEPTUU IBYKCHHS MOJICKYJ. Y paBHCHHE 1 Dusuka — 10 kiacc.
MeneneeBa-Knanelipona Poccuiickas
27.| 3akon JlanpToHa. ['a30BbIC 3aKOHBI 1 PIIEKTPOHHAS
JlaGopaTtopHnas pabora «/cciaenoBaHue 3aBUCHMOCTH [IKOJIa
28. MEXKT 1 https://resh.edu.ru/s
y apaMeTpaMu COCTOSIHUS Pa3peKEHHOI0 ra3ay
29 N3onpotieccsl B UIealIbHOM I'a3e U UX Ipapuueckoe 1 ubject/28/11/
IIpEJICTaBICHNE
BuyTpeHHsIs1 3Heprus TepMOAMHAMUYECKOU CUCTEMBI U Skysmart Kiacc
30.| crocoOsI e€ n3meHenus. KonmuecTBo TemoTsl U padora. 1
BHyTpeHHsIst SHeprust 0IHOATOMHOTO HICAJIbHOTO Ta3a Yuu.py
31.| Buasl Temionepenadyn 1
32 VY nenpHas TEII0EMKOCTh BenlecTBa. Konm4ecTBo TeroThl 1
npu Temsonepeaaye. AauadaTHbI mporece
33, [IepBblil 3aKOH TEPMOAMHAMUKH U €T0 IPUMEHEHHE K 1
M30IpoLEeCcaM
34, Heob6patumocts nporieccoB B mpupoze. Bropoit 3akon 1
TEPMOJUHAMUKHU
35.| Mpunnun aericteust u KITJ1 TeroBoii ManmHbl 1
36.| Iukn Kapno u ero KI1/] 1
37.| Dkosormueckue NpoOJIeMbl TEIIOIHEPTETHKH 1
38 O6o6maromuit ypok «MonekynsipHas ¢puzrka. OCHOBBI 1
TEPMOJMHAMUKN
39, KonTtponbnas padota mo teme «MonekymnspHas Gpu3Huka. 1
OcCHOBBI TEPMOAMHAMUKHI Y
40.| TMapoobOpa3zoBaHue U KOHJCHCaNUs. VcrapeHne u KUeHue 1
41, AOGCo0THAs M OTHOCHUTENbHAS BIAXXHOCTh BO3yXa. 1
Hacplennsiil nap
Tsepnoe teno. Kpucrammmueckue u amop@Hble Tena.
42.| AHM30TPOITUS CBOWCTB KPUCTAILIOB. JKUIKHE KPUCTAILIBI. 1

CoBpeMEHHbIE MaTepUaJIbI

MOTHBAIIHIO O0yYarOIIHXCs

[TpuMeHeHre TPyNoBOil pabOTHI MK PabOTHI B
mapax, KOTOpble  y4aT  oOydaromuxcs
KOMaHIHOW paboTe ¥ B3aHMMOJCHUCTBHIO C
IMPYrUMH 00y4atoLMHCS

YCcTaHaBIMBATh JIOBEPUTEIBHBIC OTHOIICHUS]
MEXIy  y4UTelleM W OOy4arol[uMHECs,
CIIOCOOCTBYIOIIMX TMO3UTHBHOMY BOCIIPHUSITHIO
yIauMucs TpeOOBAHUN U TIPOCKO YIUTEIS
[ToOyxnaTh oOyuaronmxcs codIoaaTh Ha
YpOKEe OOIICTIPUHSATHIC HOPMBI IIOBEICHUS,
MpaBHJI OOLIEHUS CO CTAPIIUMHU (YUUTEISIMH) U
CBEPCTHUKAMH
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IInaBnenue u KpucTauin3anus. VY nenpHas TEmaoTa

43. 1
iaBieHus. Cyouumanst

44.| YpaBHeHHE TEIUIOBOro OajiaHca 1

DJIeKTPOAMHAMMKA — 22 Y.

45, OnexkTpuzanus Ten. JNeKTpudeckuu 3apsia. JBa Buia 1 [lonnep:xuBaTh B IETCKOM KOJIJIEKTHBE
IEKTPUUECKUX 3apsiioB NIETIOBYIO, IPYKEM00HYI0 aTMochepy

46, [TpoBOAHMKY, TUANEKTPUKU U TIOTYIIPOBOJHUKU. 3aKOH 1 M HUIMAPOBATH 00YYAIOLINXCS K 00CYKICHHIO,
COXpPaHEHMsI NEKTPHUECKOro 3apsiaa BBICKa3bIBAHUIO CBOEI'O MHEHUS, BBIPAOOTKE

47, B3aumoneunctsue 3apsnoB. 3akoH Kynona. ToueuHsin 1 (prsiKa b Ko CBOETO OTHOLICHHU 110 TI0BOXY II0JTy4aeMoi
JIEKTPUUECKUH 3apsij . COLIMAJILHO 3HAYMMO nHpopManuu
Hanpsbx€aHocts anekTpuyeckoro noss. [IpuHuun nttp:_//markx.narod. CTpOHTH BOCIIUTATENLHYIO JAEATEIBHOCTD C

48.| cymnepro3unuu ACKTPUICCKUX rmosied. JInauu 1 ru/pic/ Y4ETOM KYJIbTYPHBIX pa3IMuuil I1€TeH,
HaINPsLKEHHOCTU . _ [MOJIOBO3PACTHBIX M MHAWBUIYAIbHBIX

49. Pabota cun snexkrpoctatudeckoro noss. [lotenuma. 1 ;ﬁ;iiﬂﬂy;fmnen 0COBEHHOCTE
PazgocTto IMOTCHI[HAJIOB HpI/IBJIeKaTI) BHUMAHHC 06yT-IaIOHII/IXC$I K

50. IIpOBOTHUKY U AUDIIEKTPUKH B IEKTPOCTATUYECKOM I10JIE. 1 %’;;P_I/I;Im fizika.r [ICHHOCTHOMY aCIICKTY M3yqacMBbIX Ha yPOKC
JusnexTpudeckas MIpOHULIAEMOCTh U/ ) ) = ABICHHH, IIOHATHH, IPHEMOB

51.| Dnexrpoémkocts. KoHaeHcaTop 1 u’ IAHaJIM3UPOBATH PEAILHOE COCTOSTHUE JIEN B

50, DNEKTPOEMKOCTD TUIOCKOT0 KOHJIEHCATOpa. DHEPIHUsl 1 Drsixa — 10 Knacc.que6H0M Kracce/ rpymie .
3apSHKEHHOTO KOHICHCATOPA o aXOAWUTh LIEHHOCTHBIN acgeKT y4eOHOro

53. JlaboparopHas pabota "H3mepeHne 3IeKTPOEMKOCTH 1 S IeKTPOHHAR BaHSTHS M HH(OPMALHH, O ecgeqMTb €ro
KOHJeHcaTopa" o MOHVMAaHHE U NIEPEKUBAHUE 00yUarOIIMMHUCS.
[IpuHUMI JeHCTBHSA U IPUMEHEHHE KOHIEHCATOPOB, httos://resh.edu.ru/ [IpuBIieKaTh BHUMAHHE obyHaromHXCcs K
KOIMPOBAJIBLHOTO anapaTa, CTPyMHOIO IPUHTEPA I *|obeysxniaemoii Ha ypoke H(opMauy,

54. ’ ' 1 ubject/28/11/ -
DJleKTpOCTAaTHYECKAS 3AIHTA. 3a3eMICHHE AKTUBU3AllMU [T03HABATEIbHOMN 1€ATEIbHOCTU
3IIEKTPOIIPUOOPOB Skysmart Kiace 0Oyuatomuxcs
DJIEKTPUUYECKUH TOK, YCIOBHUS €r0 CYIIIECTBOBAHUA.

55.| Ilocrostansnii Tok. Cuia Toka. HanpsokeHwue. 1 Vaup
Conporusienue. 3akoH OMa Juist y9acTKa LENH
[TocnenoBarenbHOE, MapalIeIbHOE, CMEILIAHHOE

56.| coemuHeHne MPoBOAHUKOB. JlabopaTtopHas pabota 1
«M3yueHne cMemaHHOro COEIMHEHUS] PE3UCTOPOB)»

57, PaboTa 1 MOIITHOCTH JIEKTPUUECKOTO TOKA. 3akoH JIkoys- 1

Jlenma
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3akoH OMa 711 OJIHOM (3aMKHYTOM) RJIEKTPUYECKON LIETIH.

58.| Koportkoe 3ambikanue. JlaboparopHas padora «M3mepenue
O/1C ncToyHuKa TOKa ¥ €ro BHYTPEHHETO COITPOTUBIICHUS
DNeKTpOHHAs TPOBOAUMOCTH TBEP/IBIX METAJLIOB.

59.| 3aBUCHMOCTH CONMPOTHBIICHUS] METAJUIOB OT TEMIICPATYPBI.
CBepXnpoBOIUMOCTb

60. DNeKTpUUeCKUH TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX
MyYKOB
[TonynpoBOIHUKY, UX COOCTBEHHAS U TIPUMECHAS

61.| mpoBoaumocTs. CBOKCTBA Pp—N-TIepexoa.
[TosrynnpoBOIHUKOBBIE IPUOOPHI
DNEKTPUYECKUH TOK B paCTBOpPAxX M pacriaBax

62.| 3MEeKTPOIUTOB. DIIEKTPOTUTHICCKAS TUCCOLUAIINS.
DJIEKTPOIH3

63. DIIEeKTPpUUECKUH TOK B Tazax. CaMOCTOATENbHBIN U
HECAMOCTOSTENBHBIN pa3psa. Moanus. [1nazma
OnexkTpudeckre Npudopbl U yCTPOICTBa U UX

64.| npakTrueckoe mpuMeHeHue. [IpaBuia TeXHUKH
0€30MacHOCTH

65.| O606maromi ypok «DIEKTPOIMHAMUKA))
KontponbHas pabora no remMe «JIeKTpOoCTaTHKA.

66.| TTocTOsIHHBI EKTPHUSCKHUN TOK. TOKH B pa3IMIHBIX
cpeaax»

67.| NuarHoctuueckas pabota 3a kypc 10 kiacca

68.| O6o6maronmii ypok mo temam 10 kmacca




11 kiaace

Ne HOP/30P
ypoKa Tema Koua-Bo (cebLIKa Ha JeATeIbHOCTD YUNTE/ISl B 00J1aCTH
4acoB BOCIIMTAHMSA (HA pa3jien)
n/n pazaeJ)
duekTpoanHamuka — 11 4.
ITocTossHHBIE MArHUTHI U UX B3aUMOJEHCTBUE. MarHuTHOE Opranuzyet paboTy 00yJarommxcs ¢
1. | mone. BekTop MarHuTHOM MHAYKIWU. JIMHUA MAarHUTHOM 1 COLIMAJILHO 3HAaYMMOI HH(OpMaIIei o0 TOBOAY
WHIYKIAH [10Jy4aeMOil Ha ypOKe COLIMAIbHO 3HAYMMOMN
2 MarnutHoe 1ose NpoBOAHKUKA ¢ TOKOM. OMNBIT Dpcreaa. 1 (prsuka B mkome  MHGOpMALMK — 00CYXKATh, BHICKA3bIBATH
" | B3zaumopeiicTBHE TPOBOJHIUKOB C TOKOM http://markx.narod. [MHCHHE
3 | Jlaboparopras paGora «M3yueHne MArHUTHOIO MO 1 ru/pic/ [ToGyxnatk 00y4aromuxcs coOI0AaTh Ha
" | KaTylku ¢ TOKOM» YPOKE MPUHIIUIIBI y4eOHOW AUCIUTUINHBI U
JlelicTBE€ MarHUTHOTO TOJISI HA POBOAHUK ¢ TokoM. Cuia CalT [y yuuTenei CaMOOprannsalnu
4. | Awmmnepa. JJabopatopnas paborta «VccienoBanue neicTBus 1 u3MKY 11X CoTpynHAYATh C JPYTHMH MTEAArorn4eCKUMHU
MOCTOSIHHOI'O MarHuTa Ha paMKy C TOKOM) [Y4EHUKOB. PaOOTHMKAMU U IPYTUMH CIIEUHAIICTAMH B
5 JleiicTBUE MarHUTHOTO TIOJISl HA JABYDKYIIYIOCS 3apSDKEHHYIO 1 http://www.fizika.r [PCIICHUN BOCIIUTATEIbHBIX 3a]a4
" | wactuny. Cuna Jlopenna. Pa6ora cuinst Jloperua u/ CosnaBarh y4eOHBIX IpyInmax (Kiacce, KpyxKe,
OnexkTpoMarHuTHast HHAYKIMs. [10TOk BekTopa MarHUTHOM CEKIIMH U TIT) Pa3HOBO3PACTHBIC JICTCKO-
6. | maaykiuu. DJIC uHaykiuu. 3aK0H 3JIEKTPOMArHUTHON 1 dusuka — 11 kacc.B3POCIBIC OOIIHOCTH 00y JarOIIHXCSL
WHIYKIIUU CDapaﬂe;{ Poccuiickas praBJ’IfITB yqe6HLIMH TpynmnamMu € IeJabro
7 JlaGopaTtopHas pabota «MccnenoBanue siBICHUS 1 PIIEKTPOHHAS BOBJICUCHIS 00YJAIOLIMXCSI B IPOLIECC
" | DIeKTpOMarHUTHON MHAYKIIUN) [IKOJIa 00y4€eHHUsI ¥ BOCIIMTAHUS, MOTHBUPYS HX
WuaykTuBHOCTD. SIBnenne camonsykin. DJIC https://resh.edu.ru/s [y 1€0HO-TIO3HABATENBHYIO IEATETBHOCTD
8. | caMOMHAYKIMU. DHEPrust MArHUTHOTO TIOJIS KaTYILIKH C 1 ubject/28/11/ OpraHu30BBIBATH SKCKYPCUH, TOXOIBI,
TOKOM. DJIEKTPOMAarHUTHOE TI0JIe PKCHCININHN H T.II.
TexHUUECKHE YCTPONUCTBA U X IPUMEHEHHUE: TIOCTOSTHHBIC Skysmart Kinacc ~ [3aIIMIIATh TOCTOMHCTBO M HHTEPECHI
9. | MarHMTHI, DJIEKTPOMArHHUTHI, DJIEKTPOIBUTATEND, 1 06yqa101u14xc;1,v [IOMOTatTe ICTAM, OKa3aBIIUMCS
YCKOPHTENH DIIEMEHTAPHBIX YACTUII, HHAYKIHOHHAS T1€Yb Yuu.py B KOH(IMKTHOM CUTyalluH W/HIH
10.| O6obmarommit ypox «MarnutHOE mIOTE. 1 HEOMArOTIPHATHBIX yCTOBHSX
DNEeKTPOMArHUTHASI WHTYKIIHS
11 KonTpomnpHas padorta o Teme «MarHuTHOE MoJie. 1

SJ'IGKTpOMaFHI/ITH ast MHAYKI U
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KoJjeoanua v BoaHbI — 24 4.

CBO60,Z[HBI€ MeXaHNYeCKHE KoJieOanus. FapMOHI/ILIeCKI/IC

12.| xoneGanus. YpaBHEHHE rapMOHHYECKHX KOJICOAHUI.
[IpeBpaieHue sHeprun
JlabopaTtopnast pabora «HMcciaenoBanue 3aBUCUMOCTH
13.| mepuona manbix konebaHuil rpy3a Ha HUTH OT JUIMHBI HUTH
U Macchl rpysa»
KonebarenbHbd KOHTYp. CBOOOIHBIE JIEKTPOMArHUTHbIE (u3nKa B IIKOJIE
14. KoJIEOAHMS B HACaIbHOM KOJIeOaTEILHOM KOHTYpE. http://markx.narod.
AHasiorust Mexay MeXaHMUeCKUMH U 3JIEKTPOMarHUTHBIMU ru/pic/
KOJICOAHUSIMU
15 ®opmyia TomcoHa. 3aKOH COXpaHEHMs SHEPTUU B caiiT 1 yuureneit
nacaJIbHOM KoebaTeIbHOM KOHTYpPC (1)1/131/[1(1/1 U UX
[IpencraBienue o 3aTyxarolux KojaeOaHUsIX. [YIEHHKOB.
16.| BeiHyXIeHHBIC MEXaHUYECKHE KoyieOanus. Pe3oHanc. http://www.fizika.r
BbIHY)X/I€HHbIE 3JIEKTPOMAarHUTHbIE KOJICOAHUs u/
ITepemenHbIM TOK. CHHYCOMJAJIBHBIN IEPEMEHHBIN TOK.
17.| MomuHOCTh IepeMEHHOTO TOKa. AMILUTUTY/IHOE duznka — 11 knacc.
JICUCTBYIOIIEE 3HAYEHHUE CHJIbI TOKA M HANIPSKECHUS Pocculickas
18. TpaHC(bopMach)p. IIpousBocTBO, NEepeiaya U NoTpedIeHue PIIEKTPOHHAs
IEKTPUYECKOU SHEPIrUu IIKOJIa
VY CTpoHCTBO M MPAKTUIECKOE IPUMEHEHHE dJICKTPHUYECKOTO https://resh.edu.ru/s
19.| 3BOHKa, reHepaTOpa MePeMEHHOTO TOKA, THHUN ubject/28/11/
alIeKTponepeaay
DKOJIOTUYECKUE PUCKU IIPU ITPOU3BOJICTBE Skysmart Kinacc
20.| snektposHeprun. KyapTypa UCTIONIB30BaHUS
JIEKTPO3HEPIHH B TOBCEIHEBHOU )KU3HU Yau.py
MexaHnuyeckue BOJIHBI, YCIOBUS paclpOCTPAHEHHUS.
21.| Ilepuoa. CKOpOCTh pacpOCTPAHEHUS U JAJIHHA BOJIHBI.
[Toniepeunble U MPOJI0JIbHBIE BOJIHBI
29 3Byk. CxopocTb 3ByKa. [’ poMKkoCTh 3ByKa. BeicoTa ToHa.
| TemOp 3ByKa
23 ONEeKTPOMAarHUTHbHIE BOJHBI, UX CBOMCTBA U CKOPOCTb.

I[IIxana 37€KTPOMArHUTHBIX BOJIH

Peann30BBIBaTh BOCIIUTATEIBHBIE BO3MOKHOCTH

B Pa3IMIHBIX BUAX JeSITeITbHOCTH
00yJaromuXxcsi CO  CJIOBECHOH  (3HAKOBOW)
OCHOBOM: caMmocrosATeNnpHas ~ pabora  C

yueOHMKOM, paboTa ¢ Hay4dHO-TIOMYJISIPHOH
IMUTEpaTypOii, OTOOp U CpaBHEHUE MaTepHaia Mo
HECKOJIbKUM HCTOUYHUKAM.

[IpuBneueHne BHHUMaHUA OOydYarOLIUXCS K
[[EHHOCTHOMY aCIHEKTy HM3y4aeMbIX HaypOKax
[PESIMETOB, SIBJICHUH, COOBITHI Yepe3:
l.meMoHCTpanuio O0ydYarolIUMcsl TTPUMEPOB
OTBETCTBEHHOI'0, T'PA’KJAHCKOIO IOBEICHMUS,
[POSIBIICHUS YeII0BEKOII00US u
0OpOCepICYHOCTH;

2.00parieHre BHUMaHUSI Ha SIPKUX JAesTeneit
KyJIbTYypbl, CBS3aHHBIX C W3y4aeMbIMH B
MAHHBI MOMEHT TeMaMM, Ha TOT BKJAJ,
KOTOPBIA OHHM BHECIM B pAa3BUTHE HalleH
CTpaHbl U MHpa, Ha JOCTOWHBIE MOAPAKAHUSI
MPUMEPHI UX )KU3HU, HA MOTHBBI X TIOCTYITKOB;
3.MCHOJB30BAHUE HA YpOKax HHGOpMAaIHH,
3aTparuBaroIIeit Ba)KHBIE COLIMAJIbHBIE,
HPAaBCTBEHHBIE, STUYECKHE BOIIPOCHI
4.Vcrionb3oBaHue BOCIUTATENbHBIX
BO3MOXKHOCTEN coJiepKaHus y4eOHOro
npenMera A GOpMHPOBaHUS y 00YUarOIIUXCS]
[POCCUICKUX TPaJULIMOHHBIX JTYXOBHO-
HPABCTBEHHBIX HCOLIMOKYJIBTYPHBIX IIEHHOCTEH
yepe3 MoJ00p COOTBETCTBYIOLIMX TEKCTOB IS
YTCHUS, NpOOJIEMHBIX ~ CHUTyallMit  Juis
0OCYXKIEHHS B KJIacce
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IIpuHIMIIBI paIuOCBA3U U TelleBUICHU. PazBuTue cpeacTs

24. 1
cBsA3u. Paguonokanus
25.| KontponbHas padota «KoseOaHus U BOJHBD) 1
26. [TpsimonuHEHOE PacIpOCTPAHEHHUE CBETa B OJHOPOIHOM 1
cpene. TodyeuHblil ICTOYHUK cBeTa. JIyd cBera
27, Otpakenue cBeta. 3aKOHbI OTpakeHus ceeta. [loctpoenue 1
1300paXEHUH B IIJIOCKOM 3€pKajie
28, ITpenomiienue cera. [loyiHOE BHYyTpeHHEE OTpakKEHHE. 1
IIpenenbHBIN yroul MOJIHOTO BHYTPEHHETO OTPaKEHUS
29, JlaGopatopHas pabota «3mepenue nokazarens 1
IIPEJIOMJICHUS CTEKJIa»
30. JIunzel. [loctpoenue nzobpaxenuii B munze. opmyna 1
TOHKOW JIMH3bI. Y BETMYEHUE JINH3bI
31 JlabopaTtopnast pabora «McciaenoBanue CBOMCTB 1
n300paKeHHi B JIMH3aX»
32, Hucnepcus ceeta. CiioxxHblIl cocTaB O6enoro cera. L{ser. 1
JlaGopatopHas pabota «HaOnroneHue Tucnepcuu CBETa
33, WnTepdepennus crera. udpaxnus ceera. 1
JudpakumonHas pemeérka
34.| TlonepeuHOCTh CBETOBBIX BOJH. [lonspu3anus cBeTa 1
35 OnTuueckue mpuOOPsI U YCTPOUCTBA, U YCIOBUS HX 1
0€30MacHOT0 NPUMEHEHUs
OcHOBBI CTICHMATBHON TEOPHH OTHOCHTEJIBHOCTH — 4 4.
36. I'panuIpl IPUMEHUMOCTH KJIACCUYECKOW MEXaHUKHU. 1 (dusuka B mkone  [IpumeHeHue rpynoBoil paboThl M PaOOThI
[TocTynaTsl cienuanbHOW TEOPHUH OTHOCUTEIBHOCTH http://markx.narod. [g mapax, KOTopble CIOCOOCTBYIOTPA3BHTHIO
37, OTHOCHUTETBHOCTH OJIHOBPEMEHHOCTH. 3aMe/IJICHHUE 1 ru/pic/ HABBIKOB KOMAHTHOH pabOTHI U
BPCMCHH 1 COKPAILCHUC AJIUHBI 5 5 B3aMMOJICHCTBHIO C IPYTHMH O0yUYaIOIIIMHICS.
38. OHeprus 1 UMIYJIbC PEIATUBUCTCKON YacTHIbl. CBA3b 1 CauT B yIUTCIICH ByiGop 1 MCIOIb30BaHKE HA YPOKAX METOIOB,
MaccChl C SHEPrUeN U UMIYJIbCOM. DHEPIHs OKOSI (bU3UKU U UX METOTHK, TeXHOIOTHi, OKA3bIBAKONIIX
YHICHHKOB. = BOCIIMTATEIbHOE BO3JIEHCTBUE HA JIMYHOCTD B
. http://www.fizika.r
39, Konrtponsnas padora «OnTrka. OCHOBBI ClIEIIMATLHON 1 U/ COOTBETCTBMH C BOCHIUTATCIIBHBIM MJICAJIOM,

TEOpPHUU OTHOCUTCIIBHOCTHU

Ddusuka — 11 kiacc.

IHCJIBIO U 3aga4aMHi BOCIIMTaHM .
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Poccuiickas
DJICKTPOHHAsA
HIKOJIa
https://resh.edu.ru/s

ubject/28/11/

Skysmart Knacc

Yuu.py

KBanrToBas ¢pusuka — 15 4.

40.| ®otonsl. Dopmysa [Tnanka. DHeprusi U UMIYIIbC HOTOHA 1
a1 OtkpeiThe U uccnenoBanue poroddpdexra. OnwiTer A. T 1 (U3MKa B IIKOJIE
Cronerosa http://markx.narod.
42 3akonbl porodddexra. YpaBHeHUE DUHIITCHHA s 1 ru/pic/
| dorordderra. «KpachHas rpanuna» pororddexra
43, I[anneHHe cseta. Onbrtel I1. H. JIebenesa. XumMuueckoe 1 caiiT s yaurenei
JIEMCTBHUE CBETA (U3MKU U UX
TexHuueckre yCTpOMCTBA U MPAKTUYECKOE TPUMEHEHHE:! [YUCHHKOB.
44.| dorosnemeHT, HOTONATINK, COTHEUHAS OaTapes, 1 http://www.fizika.r
CBETOAMOJ u/
45.| Pemrenne 3amad 1o TeMe «DJIEMEHTHI KBAHTOBOM OIITHKI 1
46. Mozens aroma Tomcona. OnbiThl Pesepdopaa o 1 @dusznka — 11 knace.
paccesiHuio o-yactull. [lmanerapuas Mogens aroma Poccuiickas
47.| Toctynatsl bopa 1 DIIEKTPOHHAs
48 Wznyyenue u norsouieHue GOTOHOB MPH MEPEXOE aToma ¢ 1 KoJia
'| oHOrO ypOBHSI YHEpruu Ha APYroi. Bumsl ciekTpos https://resh.edu.ru/s
BosHoBBIE cBOMCTBa yacTull. Bosubl ne bpouds. ubject/28/11/
49.| KopnycKyisipHO-BOJHOBOH Tyanu3M. CIIOHTaHHOE U 1
BBIHYKIECHHOE M3JTy4EeHUE Skysmart Kiacce
50 OTkpbITHE paguoakTuBHOCTH. OnbITE Pezepdopna mo 1
'| omnpeeNeHnIo COCTaBa PaIiOaKTUBHOTO H3TY4YEeHHUSI Yau.py
51, CaovicTBa anbda-, 6era-, ramma-u3inydenus. Bnusuue 1

PaaArOaAKTUBHOCTH HaA JKUBBIC OPIraHU3MBbIL

WuuimupoBanue 00CYXJAEHUH, BbICKa3bIBaHHUM
CBOETO MHEHH, BBIpAOOTKH CBOETO
NMIMYHOCTHOI'O OTHOIIECHHUS K M3y4aeMbIM JIMLAM,
[IPOU3BEICHUAM XYAO0KECTBEHHOU JINTEpaTyphbl
1 UCKYCCTBA.

BxiroyeHue B ypoK UTPOBBIX IIPOLIEAYD,
KOTOPBIE IOMOTAKOT MOAEPKATh MOTUBALINIO
o0yJaromuxcs K MoJy4eHHIo 3HaHul,
HaJa)KMBAaHUIO TTO3UTUBHBIX MEXKINYHOCTHBIX
OTHOILIEHUH B KJIacCe, TIOMOTat0T
YCTaHOBJICHHIO 10OpOXKeIaTeIbHON
aTMOC(epsl BO BpeMsl YpoKa.
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OTkpbITHE IPOTOHA U HeWTpoHA. M3oTonbl. Anbga-pacna,.

52.| DACKTPOHHBIM U O3UTPOHHBIN OeTa-pacray. ["'amma- 1
U3JIy4yeHUe
OHeprus CBA3U HYKJIOHOB B siApe. SInepHbIe peakuu.
53.| Snepubir peaktop. [IpobieMbl, IEpCIIEKTHBHI, 1
9KOJIOTMYECKHE aCIEKTHI IEPHOU DHEPreTHKU
OnemeHTapHble YacTULlbl. OTKPBITHE TO3UTPOHA. METo/1bl
54, HaOJI0ACHUS U PETUCTPALIMU HJIEMEHTAPHBIX YACTHII. 1
Kpyrusni cron «®yHaaMeHTaIbHbIE B3aUMOIECHCTBHSL.
EnuHcTBO DM3nueckod KapTHHBI MUpa»
DJIeMeHTbI ACTPOHOMMH U ACTPOPU3UKHU — 7 4.
55. Bun 38310010 Heba. Co3Be3aus, spKue 3BE3/bI, JIAHETHI, 1 brsmka B mKone Opranuzanus medcrBa MOTUBUPOBAHHBIX H
ux BUaMMoOe JiBrkeHne. CoJHeuHas CUCTeEMa http://markx.narod. PPY/MPOBAHHBIX o0ydJaromuxcs HaJl UX
56. Connue. ConHeunas akTUBHOCTb. VICTOYHMK 3HEprun 1 ru/pic/ HEYCIIEBAIOIUMHU OJIHOKIACCHUKaMH,
CouHna 1 3B€31 ITaroIero 00y4aroIiMMCs COIUATBHO
3BE3/1bl, UX OCHOBHBIE XapAKTEPUCTUKU. 3BE3 bl EJIaBHOI/IV caifT 1 yauTeneii 3HAYUMBIN OIBIT COTPYAHUYECTBA U B3AUMHOU
57 | TIOCIE/I0BATENLHOCTH, BnyrpenHee cTpoeHue 3BE3 . 1 (brsmxcu 1 ux OMOIIIN
CoBpemeHHbIE NPEICTABIIEHNUS O IPOUCX O ACHUM 1 VUeHHKOB. [ToOy»kaeT NpoOBOANTH JJOKa3aTeIbHbIC
oBomOLHH COMIHIA U 3BE3 http://www_fizika.r [PACCYXICHHUS B CUTYalUsIX TOBCEAHEBHON
Muneunsid [Iyte — Hama ["anmaktuka. [Tonoxenue u u/ PKU3HM, TIPU PEIICHUH 3a/1a4 U3 IPYTrux
58.| memxenue Comnia B ['anaktuke. ['anaktuku. YepHbie 1 - MpeIMETOB
ABIPBI B ANPaX ranakTuK @duszuka — 11 kiacc.[[lomoraer BeipaboTaTh TOTOBHOCTH U
5g,| Beenennas. Pasberanue ranaktuk. Teopus bosbioro 1 |Poccuiickas CIIOCOGHOCTH K 00pa30BaHUIO, B TOM YHCIIE
B3pbIBA. PenmkTOBOE M3iIydeHne. MeraranakTuka eKTPOHHAS CaMO0GPA30BAHIIO
60.| Hepeniennsle mpoOaeMbl aCTPOHOMUH 1 [LIKOIa TTOMOraeT KPHTHIECKH OIICHHEATD H
https://resh.edu.ru/s lygrepnpernposars nHGOPMALMIO ¢ PasHBIX
U_bjw O3
61 | KoHTpobHas paGota «DlIeMEHTEI ACTPOHOMHH 1 1 Skysmart Knace /laeT BO3MOXNKHOCTb BLIXOJWTE 33 PAMKH

acTpOUZHKI

Yuu.py

y9eOHOTO MpeMeTa U OCYIIECTBIISATh
[[eIeHAIIPaBICHHBII MTOUCK BO3MOKHOCTEH
TSI IIUPOKOTO TIEpEeHOCca CPEJICTB U CIIOCOOOB
eCTBUS

O6o0maronee nopTropenne — 6 4.
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Ob6o6maromuii ypok. Poib ¢pusuku n actponomuu B

(u3nKa B mKOIE

62.| PKOHOMUYECKOM, TEXHOJIOTHYECKOM, COLMAILHON 1 http://markx.narod.
ITUYECKON cepax JesITeIbHOCTH YeJIOBEKa ru/pic/

63 O6o6ma}0mm7lu YPOK. Poum, 1 MeCTO (PM3HMKHU U aCTPOHOMHUU § §
B COBPEMEHHOW Hay4YHOU KapTHHE MUPA CalT IS yautenei
O6o06matomuii ypok. Pons ¢puzmndeckoit Teopuu B (bU3MKH 1 UX

64.| dopMupoBaHUU MPEACTABICHHH O (PU3NUECKON KapTHHE [Y4CHHKOB.

Mupa http://www.fizika.r
O6o6maromuii ypok. Mecto Gpu3ndeckoid KapTHHBI MUPA B u/

65.| oOmieM psily COBPEMEHHBIX €CTECTBCHHO-HAYUHBIX
IpEICTaBJICHUIT O IPUPOJIE Dusuka — 11 kiacc.

66.| duarHoctuueckas padbota 3a kypc 11 kiacca Poccuiickast

67, PesepBublil ypok. Ontuka. OCHOBBI CHIEIUATBHON TEOPUHU PJICKTPOHHAA
OTHOCUTEIbHOCTH LIKOJIa

https://resh.edu.ru/s
ubject/28/11/

68. Pesepnbiii ypok. KBanToBas ¢puznka. DneMeHTHI Skysmart Kiacc

ACTPOHOMHUH U aCTPOPUUKU

Yuu.py

VHuMyupoBaHe U MOAepiKKa
MCCIIEI0BATEIbCKON AEATEIbHOCTU
[IKOJIbHUKOB B (hOpMe BKIIIOYECHHUS B YPOK
Pa3IMYHBIX UCCIIEI0BATENBbCKUX 3aJaHUH, UTO
ITaeT BO3MO>KHOCTbOOYYAIOLIMCS
MprOOpPECTH HABBIKKA CAMOCTOSITENIEHOTO
[pELLICHHSI TEOPETUYECKON MPOOIIEMBI,
reHEepUPOBaHUS M 0(OPMIICHHUS] COOCTBEHHBIX
IUIIOTE3, YBAKUTEIBHOI'O OTHOLIEHUS K
qY>KUM UJESIM, TyOJIMYHOTO BBICTYIICHHUS,
ApryMEHTHPOBAaHUS U OTCTAaUBAaHHUICBOCH
TOYKHU 3PEHUS.

Y CTaHOBJIEHUE YBAKUTEIIBHBIX,
ITOBEPUTEIbHBIX, HE(POPMaIbHBIX OTHOLICHUN
MEXTyYIUTENIEM U YIeHUKaMH, CO3/IaHIe Ha
YpOKax 3MOIIMOHAIIbHO-KOM(OPTHOM Cpe/ibl.
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	3. Тематическое планирование с указанием количества часов, отводимых на освоение каждой темы, с учетом рабочей программы воспитания и возможностью использования по этому разделу/теме электронных (цифровых) образовательных ресурсов.
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