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MNOACHUTEJIBHASA 3AITMCKA
PaGouast nmporpamma 1o ¢pu3uKe Ha ypoBHE CpeIHEro 00Iero oopa3oBaHMs COCTaBIEHA
Ha OCHOBE TpeOOBaHUIl K pe3yJabTaTaM OCBOEHHS OCHOBHOM 00pa3oBaTeNIbHOM MpOrpaMMbl
cpeanero obmero oopazoBanus, npeactaBieHHbIX B DT'OC OO0, yuebHoro miana MBOY
«Yepaomopckass CIHI Ne3 wumenu IlynoBkuna ®.dD.» na 2023-2024 yyeOHwlii O (OT
31.08.2023 Ne496); paboueit mporpammsl Bocnutanuss MBOY «Uepnomopckas CII Ne3
umenn [Tynoskuna @.®D.» Ha 2023-2024 yuebusrii rox (mpukas ot 23.08.2023 Ne454).
HEJA N3YYEHUS YYEBHOI'O ITIPEJIMETA «®U3UKA»
OCHOBHBIMU LIEISIMH U3Y4eHUs (PU3UKH B 0011IeM 00pa30BaHUU SIBIISIOTCS:
*opMHUpOBaHHE HMHTEpECa U CTpeMJICHHS OOy4aroluXcss K HaydHOMY H3Y4YCHHIO
IPUPO/IBI, PA3BUTHE UX MUHTEIUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEH;
*pa3BUTHE MPEICTABICHUA O HAy4YHOM METOAE IIO3HAaHUS U (OPMHPOBAHUE
HCCIIEI0BATENILCKOIO OTHOIIEHHS K OKPYKAIOLIUM SIBICHUSM;
* popMHpOBaHUE HAYYHOTO MUPOBO33PEHUS KaK Pe3yabTaTa U3y4eHUS] OCHOB CTPOCHHUS
MaTepuH U GyHIAMEHTAJIBHBIX 3aKOHOB (PU3HKH;
* popMHUpOBaHUE YMEHUI OOBSCHATD SBJICHHS C UCIOIb30BaHUEM (U3NYECKUX 3HAHUM
Y HayYHBIX JOKa3aTeIbCTB;
* popMHpOBaHUE TPECTABICHUN O POIM (PU3UKH AJISi Pa3BUTHS APYTHX €CTECTBEHHBIX
HayK, TEXHUKU U TEXHOJIOTHUI.
3AJAYAMU NU3YUYEHUSA PU3UKU SABJIAIOTCA:
. npUOOpeTeHNe CUCTEMBI 3HAHUN 00 00X (PU3UYECKUX 3aKOHOMEPHOCTSIX, 3aKOHaX,
TEOPHSX, BKIIOYAS MEXaHUKY, MOJICKYJSIpHYIO (U3UKY, DJIEKTPOJAMHAMHUKY, KBAHTOBYIO
(bU3UKy 1 2IEMEHTHI aCTPOPHU3UKY;
. (dopMHpOBaHHE YMEHUH MPUMEHATh TEOPETHUECKUE 3HaHUS Uil OOBSICHEHHS
(bu3N4eCcKUX SIBJICHUIN B IPUPOJE U JUIA IPUHATHS NPAKTHUECKUX PELICHUN B IOBCEAHEBHOM
KH3HU;
. OCBOCHHE CIOCOOOB pEIICHHS pPa3IMyYHBIX 3a]ad C SBHO 3aJaHHOW (pu3MUecKoi
MOJIENIbIO, 3ajiay, MOAPA3yMEBAIOIIMX CAMOCTOSTENIbHOE CO3JlaHue (pu3nueckor Mojenw,
a/IeKBaTHOM yCJIOBUSM 3a/a4H;
. MOHUMaHue (U3UYECKAX OCHOB W NPHHIIUIIOB JCUCTBUS TEXHUYECKUX YCTPOHCTB U

TEXHOJIOTHUECKUX MPOIECCOB, UX BIUSHUS HA OKPYKAIOIIYIO CPENY;



. OBJIaJICHUE METOJAMH CAMOCTOSITEIPHOTO TNIAHUPOBAHUS U MPOBEACHUS (PU3UIESCKHUX
SKCIIEPUMEHTOB, aHajiu3a U HHTEpPHpeTalnuu WH(GOPMAILUU, OMPENETICHHs JTOCTOBEPHOCTH
MOJTyYCHHOTO Pe3ybTarta;
. CO3/[aHHE YCIIOBHH JIJIS Pa3BUTHSI YMEHHH MPOCKTHO-UCCIICIOBATEIILCKON, TBOPUCCKON
JIeSITEIbHOCTH.
MECTO YYEBHOT' O ITIPEJMETA «®U3UKA» B YYHEBHOM I1JIAHE
Ha usyuenue ¢usuku (6a30BbIli YPOBEHB) HA YPOBHE CPEIHETO OOIIEro oOpa3oBaHUs
orBonutcs 136 gacoB: B 10 kimacce — 68 yacos (2 vaca B Heaeno), B 11 kmacce — 34 gaca (1
4yac B HEJCIIO).
INJIAHUPYEMBIE PE3YJIbTATbI OCBOEHHUS INPOTI'PAMMBI 11O ®U3UKE
HA YPOBHE CPEJHET'O OBLLIEI'O OBPA3OBAHUA
JIMUHOCTHBIE PE3YJIbTATHI
OcBoenne yueOHOrO npeamera «Pu3MKay Ha YPOBHE CPEIHET0 00IIero oOpa3oBaHuUs
(6a30BBIli  ypOBEHB) MOJDKHO OOCCIEUUTh JOCTHIKCHHE CIEAYIONUX JUYHOCTHBIX,
MeTanpeIMETHBIX U MPEIMETHBIX 00pa30BaTEeNbHBIX PE3yIbTATOB.
JIMUHOCTHBIE PE3YJIbTATHI
JIMYHOCTHBIC Pe3YNIbTAThl OCBOCHHSI YIeOHOTO TipeameTa « DH3uKay JTOJDKHBI OTPaKaTh
TOTOBHOCTh W  CHOCOOHOCTh OOydYaroIIUXCS  PYKOBOJCTBOBAThCS  C(HOPMUPOBAHHOMN
BHYTpEHHEH TO3UIMEH IJIMYHOCTH, CUCTEMOW IIEHHOCTHBIX OpPHUEHTAllMd, TO3UTHBHBIX
BHYTPEHHUX YOEXKIEHUH, COOTBETCTBYIOLIUX TPATUIIMOHHBIM IEHHOCTSAM POCCUHCKOTO
o0miecTBa, paCIIMPEHUE KU3HECHHOTO OIBITA U OIBITA JISATSIIBHOCTH B MTPOIIECCE PeaTr3aliuu
OCHOBHBIX HAIpPaBICHUI BOCITUTATEIIEHOM JIEITEILHOCTH, B TOM YHCJIC B YACTH:
1) rpakIaHCKOr0 BOCIIUTAHMSA:
c(OPMUPOBAHHOCTh TPAKIAHCKONH TO3UIMH OO0y4yaromerocss Kak aKTUBHOTO U
OTBETCTBEHHOTO YJIeHa POCCUICKOIro O0IIECTBa;
MIPUHSITHE TPATUITMOHHBIX OOIICUEIIOBEYSCKUX TYMAHUCTHYSCKUX U JIECMOKPATHICCKUX
IIEHHOCTEH;
TOTOBHOCTh BECTH COBMECTHYIO JESITEILHOCTh B MHTEPECaX IPakJaHCKOTO OOIIeCcTBa,
y4acTBOBATh B CAMOYIIPaBICHUH B 00pa30BaTEIbHON OpraHu3allky;
YMECHHE B3aMMOJCHCTBOBATh C CONMAJIbHBIMA HMHCTUTYTAaMH B COOTBETCTBHU C HX
(GyHKUIMSMHU 1 HA3HAUYCHUEM;

TOTOBHOCTD K FyMaHHTapHOﬁ u BOJ'IOHTépCKOfI ACATCIBbHOCTH,



2) MATPHOTUYECKOT0 BOCITUTAHMS:

c(OPMHPOBAHHOCTh POCCUHCKOM I'pa)TaHCKON MJIEHTUYHOCTH, NaTPUOTU3MA;

[IEHHOCTHOE OTHOIIIEHHE K TOCYIapCTBEHHBIM CHMBOJIAM, JOCTHKCHUSIM POCCHHCKUX
Y4€HBIX B 00J1aCTH (PU3UKU U TEXHUKU;

3) AYXOBHO-HPAaBCTBEHHOI0 BOCTIMTAHMS:

c(OpMHPOBAHHOCTh HPABCTBEHHOTO CO3HAHMSI, STUYECKOT'O IOBEJACHHUS;

CIIOCOOHOCTh ~ OLIGHUBATh CHUTYallMl0 W IPUHUMATh OCO3HAaHHBIE PELICHU,
OPHCHTUPYSICh HAa MOpAaJbHO-HPABCTBEHHbIE HOPMBI M IICHHOCTH, B TOM YHCJIE B
JEATENBHOCTH YYEHOTO;

OCO3HAHME JIMYHOT'O BKJIJa B IOCTPOEHUE YCTOWYHBOIO OYAYILETro;

4) 3¢TeTHYECKOr0 BOCTIMTAHUS:

JCTETUYECKOE OTHOLIEHHE K MHpY, BKIIOYas JCTETUKY HAy4yHOrO TBOPYECTBA,
MPUCYIIETO (PU3HUECKON HAYKE;

5) TPy/10BOT0 BOCIIUTAHUS:

UHTEpEeC K pa3IMyHbIM cepam MpodhecCHOHANIBHOW AEATENbHOCTH, B TOM 4YHCIE
CBSI3aHHBIM € (DU3MKOM M TEXHUKOM, yMEHHE COBEpIIAaTh OCO3HAHHBIN BBIOOp Oymymei
npodeCCHH U pealn30BbIBaTh COOCTBEHHBIE )KNU3HEHHBIE TJIAHbI;

TOTOBHOCTh U CIIOCOOHOCTH K O0pa30BaHMIO M CaMOOOpa30BaHUIO B 00jacTu (pU3MKU
Ha MPOTSKEHUU BCEH XKU3HU;

6) IK0JI0rHY€eCKOro BOCIIUTAHMS:

Cc(OPMHUPOBAHHOCTh JKOJOTHUECKOW KYJIbTYPHI, OCO3HAHHE TI00AIBHOTO XapakTepa
9KOJIOTMUYECKUX MPOOIIeM;

IIJIAHUPOBAHUE U OCYILLECTBIICHUE NEUCTBUM B OKPYKAIOLIEH Cpelle Ha OCHOBE 3HAHUSA
1esiel yCTOM4MBOro pa3BUTHSI YEJIOBEUECTBA;

pacIIUpeHue OMbITa JEATEIBHOCTH SKOJOTMYECKOH HaIpaBIEHHOCTH Ha OCHOBE
UMEIOIINXCS 3HaHUH 10 PH3HKe;

7) HIEHHOCTH HAYYHOI'0 O3HAHHUSI:

c(OPMHPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BuTHs (pU3MUECKON HAYKH;

OCO3HAaHHWE IEHHOCTH HAYYHOH [esATENFHOCTH, TOTOBHOCTh B IIPOIECCE H3YyYCHHUS

(1)I/I3I/IKI/I OCYHICCTBJIATL NPOCKTHYIO U UCCJIICAOBATCIILCKYIO ACATCIIBHOCTD HHAUBHUIYAaJIbHO U

B IpyMIIE.



METAINIPEIMETHBIE PE3YJIbTATHI
ITo3HaBaTe/IbHbIE YHUBEPCAJIbHbIE YUeOHbIe 1elicTBUS
ba3oBble Jiornueckue qelcTBUs:

CaMOCTOSITENIbHO (DOPMYIMPOBaTh M aKTYaJU3HPOBATH MPOOJIEMY, paccMaTpUBaTh €&
BCECTOPOHHE;

ONPENENATh LUENH IeSITEIbHOCTH, 33J]aBaTh apaMeTPbl U KPUTEPUHU X JOCTUKEHUS;

BBISIBJISITH 3aKOHOMEPHOCTH U TPOTHBOpPEYMS] B PpPacCMaTpPUBAEMbIX (PU3UUECKHUX
SIBJICHUSIX;

pazpabaTbiBaTh IUIAH pEIICHHWS NTPOOJeMbl C Y4€TOM aHalM3a HWMEIOIINXCS
MaTepuaIbHbIX U HEMATEPUAIbHBIX PECYPCOB;

BHOCHUTb KOPPEKTHUBBI B JI€ITEILHOCTh, OLICHUBATh COOTBETCTBUE PE3YJIbTATOB IENSIM,
OLICHUBATh PUCKH MOCJIEICTBUMN AESITETbHOCTH;

KOOPJAMHHUPOBATHh U BBINOJHATH pabOTy B YCIOBUSX PEAIbHOTO, BUPTYAJIbHOTO U
KOMOMHHPOBAHHOTO B3aUMO/ICHCTBUS;

pa3BHUBATh KPEaTUBHOE MBIIIJICHUE MPU PEUICHUH KU3HEHHBIX POOIeM.

Ba3oBrble uccienoBarehLCcKue AeiCTBHA.

BJIQJICTh HAYYHOW TEPMHUHOJIOTHEH, KIIFOUEBBIMH MOHITHIMH U METOAAMH (PU3HUECKON
HaYKU;

BIQJICTh HaBBIKAMH Y4EOHO-HCCIIEOBATEILCKOM M TPOEKTHON MAESITeNTbHOCTH B
ob0nacTu (U3HKH, CIIOCOOHOCTHIO M TOTOBHOCTBIO K CaMOCTOSITEIbBHOMY TOWCKY METOOB
peteHus 3a1a4 GU3UIECKOTO COMIEPKAHUS, TPUMEHEHHUIO PA3INIHBIX METOIOB ITO3HAHMS;

BJIQJICTh BUJAAMH JEATEILHOCTH IO MOJYYSCHUIO HOBOTO 3HAHHS, €r0 MHTEPHpPETALUU,
MpeoOpa3oBaHUI0 W MPUMEHECHUIO B PA3IMYHBIX YYEOHBIX CHUTYaIUSX, B TOM YHUCIE IMPHU
CO3IaHUU Y4EOHBIX MPOEKTOB B 00JaCTH (PU3UKU;

BBISIBJISITH IIPUYUHHO-CJIEICTBEHHbIE CBS3M M aKTyalU3UpOBaTh 3ajady, BBIIIBUTaTh
TUTIOTE3y €€ PEIICHHs, HAaXOIUTh apryMEHTHI JUIS JOKAa3aTelIbCTBAa CBOUX YTBEPKICHUM,
3a/1aBaTh NapaMeTpPbl U KPUTEPUH PELICHUS;

aHAJIM3UPOBaATh TMOJIYYCHHBIE B XOJI€ PEUICHUS 3aJlayd pPe3yJbTaThl, KPUTHUECKHU
OLICHHUBATh UX JOCTOBEPHOCTH, IPOTHO3UPOBATh U3MEHEHNE B HOBBIX YCIIOBUSX;

CTaBUTH M (OPMYIUPOBATH COOCTBEHHBIE 3a7a9d B 00pa30BaTEIbHON AEATEILHOCTH, B
TOM YHCJIC TIPH U3YICHUH (DU3HKHY;

AaBaTb OICHKY HOBLIM CUTYALlUSIM, OLICHUBATL HpHO6peTéHHLII>'I OIIBIT,



YMETh IEPEHOCUTD 3HAHUS 10 (PU3UKE B IPAKTHYECKYIO 001aCTh )KU3HEACSATEIBHOCTH;

YMETh MHTEIpUPOBATh 3HAHUS U3 Pa3HBIX MIPEeIMETHBIX 001acTeil;

BBIIBUTaTh HOBBIE HJIEU, TIPEJIaraTh OpPUTrMHAIbHbIE MOAXOAbl U PEIICHMUS;

CTaBUTh NMPOOJIEMBI U 337a4H, T0NYCKAIOIINE aTbTepHATUBHBIC PEILICHUS.

Pabora ¢ undopmanueii:

BJaJIeTh HABBIKAMU TMOJIy4eHUs HHPopManMud (PU3HMUECKOTrOo COJACpXKAHUSA U3
UCTOYHUKOB  pa3HbIX THUIOB, CaMOCTOSTENBHO  OCYIIECTBJIATH  IIOMCK,  aHAJM3,
CUCTEMaTH3allMI0 M HMHTEpOpeTauuio HHGOpMalUK pa3iuyHbIX BUIOB U  (Qopm
MIPEACTaBICHUS;

OLIEHUBATh JOCTOBEPHOCTH UH(OPMALIHH;

UCIOJb30BaTh CpPEACTBA MH()OPMAIMOHHBIX M KOMMYHUKALIMOHHBIX TEXHOJOTHH B
pElIEHNY KOTHUTHUBHBIX, KOMMYHHKATUBHBIX W OpPraHM3allMOHHBIX 3a]a4 C COOJIIOJCHHEM
TpeOOBaHMUN HSPrOHOMHMKH, TEXHUKH O€30MacHOCTH, THUTHUEHBI, pPecypcocOepekeHus,
MIPABOBBIX U ATUYECKUX HOPM, HOPM MH(POPMAIIMOHHON 0€3011acHOCTH;

co3/1aBaTh TEKCThl (PM3UYECKOrO COAEp)KaHUS B Pa3IUUHBIX (Qopmarax ¢ Y4€TOM
Ha3Ha4yeHus MHPOpPMALMU M LEJeBOH ayJuTOpUH, BBIOMpas ONTUMAIBHYIO (OpMYy
MIPEACTABICHUS U BU3YaIU3allAHN.

KoMMyHuKaTHBHBIC yHHBepcalbHbIe y4eOHbIC 1eHCTBHUSA:

OCYILECTBIIATH OOLIIEHHE HA YpOKaX (PU3UKU U BO BHEYPOUHOM JESATEIbHOCTH;

pacro3HaBaTh MPEINOCHIIKY KOH(IMKTHBIX CUTYallui U CMATYaTh KOH(IMKTSI,

Pa3BEPHYTO M JIOTHMYHO M3JIAraTh CBOXO TOYKY 3PEHMS C HCIIOJIb30BAHHEM SI3BIKOBBIX
CPEACTB;

MIOHUMATh U MCIIOJIb30BATh IPEUMYILECTBA KOMAH/IHOM U MHIUBUAYaIbHON pabOTHI;

BbIOMPATh TEMAaTHKY M METOJbl COBMECTHBIX JAEUCTBUM € y4€TOM OOIIMX MHTEPECOB U
BO3MOXKHOCTEH Ka)KJIOTO 4JI€Ha KOJUIEKTHBA,

MPUHUMATH 1LI€TM COBMECTHOW JEeSATENbHOCTH, OPraHHW30BbIBATh U KOOPAUHUPOBATH
JEUCTBUA MO €€ IOCTHKEHUIO: COCTABJIATH IUIAH JIEUCTBHM, PACHPEAEIATh POJIA C YUETOM
MHEHHMH y4aCTHUKOB, 00CY>KAaTh Pe3yJIbTaThl COBMECTHOM paboTHI;

OLIEHMBATh KaueCTBO CBOET0 BKJIaJa M KaKIOr0 YYaCTHMKA KOMaHAbl B OOLIMi
pe3yabTaT Mo pa3pabOTaHHBIM KPUTEPHSIM;

IIpe/jIaratb HOBbIE IIPOEKTHI, OLIEHUBATh UJEU C MO3ULMHM HOBU3HBI, OPUTMHAIBHOCTH,

HpaKTHqCCKOﬁ 3HAYUMOCTHU,



OCYIIECTBJISATh IMO3UTHUBHOE CTPATETUYECKOE IOBEJCHHUE B PA3IMYHBIX CHUTYaLUsX,
MIPOSIBIISATH TBOPUYECTBO M BOOOpaKEHHE, OBITh MHUIIMATHBHBIM.
PeryasitTuBHbIe yHUBEpPCAJIbHbIE YUeOHbIE 1eliCTBUSA
Camoopranuzanus:
CaMOCTOSITENILHO OCYIIECTBIIAThH MMO3HABATENBHYIO NIEATEIHHOCTh B 00JacTH (PU3UKU U
ACTPOHOMUU, BBISBIIATH MIPOOJIEMBI, CTABUTH U JOPMYITUPOBATH COOCTBEHHBIC 3a/1a4H;
CaMOCTOSITENIBHO COCTABJISAITH IJIAaH PEIICHUs PAaCYETHBIX U KAUECTBEHHBIX 3a/]a4, IJIaH
BBITIOJIHEHHSI TIPAKTUYECKONM pabOThl ¢ y4ETOM MMEIONMIUXCS PECYpCOB, COOCTBEHHBIX
BO3MOXHOCTEW U MPEANOYTECHHI;
JaBaTh OLIEHKY HOBBIM CUTYalIUsIM;
pacmupsTh paMKH yueOHOTO MpeMeTa Ha OCHOBE JIMYHBIX MPEANOYTECHUH;
JienaTh OCO3HAHHBIN BBIOOD, apryMEHTHPOBATh €r0, OpaTh Ha ce0si OTBETCTBEHHOCTh 3a
pelieHue;
OLIEHUBATh NPUOOPETEHHBIN OIIBIT;
croco6cTBOBaTh ()OPMUPOBAHMIO M TMPOSBICHUIO HPYyAULMU B oOjacTu (pu3MKw,
MOCTOSIHHO TMOBBIIIATH CBOW 00pa30BaTENbHbIN U KYJIbTYPHBIN YPOBEHbD.
CaMOKOHTPOJIb, SMOIIHOHAJIbHBIH HHTE/IEKT:
JaBaTh OIICHKY HOBBIM CHUTYyallUsIM, BHOCUTh KOPPEKTHUBBI B JI€SITEIBHOCTh, OLICHUBATH
COOTBETCTBHUE PE3YJIbTATOB LEISIM;
BJIQJIETh HAaBBIKAMU TIO3HABATENbHON pedeKCuu KakK OCO3HAHHMSA COBEPIIAEMBIX
JEWCTBUN U MBICIUTEIIBHBIX MTPOLECCOB, UX PE3YJIbTATOB U OCHOBAHUI;
MCIIOJIb30BaTh PUEMBI pe(hJICKCHU JIJIS OIICHKH CUTYaIlld, BEIOOpa BEPHOTO PEIICHUS;
YMETh OLICHUBATh PUCKU U CBOEBPEMEHHO IPUHUMATh PEIICHUS 10 UX CHIXKEHHUIO;
MIPUHUMATh MOTUBBI U ApTyMEHTBI APYTUX MPU aHATIU3€ PE3YJITATOB JEATEIbHOCTH;
MPUHUMATD ce0sl, TOHUMAas CBOU HEJAOCTAaTKU U JOCTOMHCTBA;
MIPUHUMATh MOTHBBI M ApTYMEHTBI APYTUX MPU aHATN3€ PE3YJIBTATOB JEATEIbHOCTH;
MpU3HABATh CBOE MPABO U MPABO APYTUX HA OMIUOKH.
B nporecce 1ocTrkeHNs] TUYHOCTHBIX PE3YIbTaTOB OCBOCHHS MTPOTPAMMEI IO (DHU3HKE
JUIsL  YpOBHSL CpenHero oOmiero o0pa3oBaHus Yy OOY4YalOIIMXCS COBEPIICHCTBYETCS

SMOLIMOHAJIBHBIN UHTEJUIEKT, IPEIoIaraloliuii chOpMUPOBAHHOCTH:!



CaMOCO3HaHHUS, BKIIOYAIOLIETO CIOCOOHOCTh TOHUMATh CBOE HMOILMOHAIBHOE
COCTOSIHME, BUJETh HANpaBJICHUS pa3BUTHUA COOCTBEHHOW SMOLIMOHANBHOM cdepsl, OBITh
YBEPEHHBIM B ce0e;

CaMOperyJlMpoBaHMs,  BKJIIOYAIOIIETO  CAaMOKOHTPOJb,  yYMEHHE  IPUHUMATh
OTBETCTBEHHOCTh 3a CBOE MOBEJCHHE, CHOCOOHOCTh AAANTUPOBATHCA K HMOIMOHAIBHBIM
M3MEHEHHSIM U MPOSIBIISATH THOKOCTH, OBITH OTKPBITHIM HOBOMY;

BHYTPEHHE! MOTHBAaLMM, BKIIOYAIOUICH CTPEMIICHUE K JOCTH)KEHHUIO LIENIA U YCIEXY,
ONTHMU3M, UHUIIUATUBHOCTh, YMEHHUE I€HCTBOBATH UCXO/ISI U3 CBOUX BO3MOYKHOCTEH;

SMIIATUH, BKJIIOYAIOMIEH CIIOCOOHOCTh MOHUMATh SMOLMOHAIBLHOE COCTOSIHUE JAPYTHX,
YUUTBIBATh €r0 MpPU OCYIIECTBICHUH OOLICHHSA, CIOCOOHOCTh K COYYBCTBUIO U
COIIEpPEKUBAHMIO;

COLMAJIBHBIX HABBIKOB, BKJIIOYAIOIIMX CIOCOOHOCTh BBICTPAUBaTh OTHOLICHHS C
JAPYTUMH JIOABMH, 3200THTHCS, TIPOSIBIISATH HHTEPEC U pa3peniaTb KOH(PIUKTHL

INPEIMETHBIE PE3YJIbTATbHI

K xonumy oOyuenuss B 10 kiacce mpeaMeTHble pe3yiabTaThl Ha 0a30BOM YpOBHE
JOJKHBI OTpaKaTh C(HOPMUPOBAHHOCTD Yy OOYYAOLIUXCS YMEHUMN:

J€MOHCTPUPOBATh HA IIPUMEPAX POJIb U MECTO (PU3UKH B POPMUPOBAHUN COBPEMEHHON
Hay4HOU KapTHHBI MUPA, B Pa3BUTUU COBPEMEHHON TEXHUKU U TEXHOJIOTUH, B IIPAKTUYECKOU
JEATENBHOCTH JIIOEH;

YUUTBIBATh T'PAHUIBI PUMEHEHUS M3YUYEHHBIX (U3MUECKUX MOJeNel: MaTepuanbHas
TOYKa, MHEpLHAJIbHAs cucTeMa OTcY€Ta, a0CONIIOTHO TBEPAOE TEJO, WACATBHBINA T'a3, MOAEIU
CTPOEHHUS Ia30B, )KUJKOCTEH U TBEPABIX TeJ, TOUSUHBIN AIEKTPUUECKUI 3aps]] IPU pELICHUN
(bu3MUeCcKUX 3a/1a4;

pacno3HaBaTh (pU3MUECKUe SIBIECHUS (TPOLECCH) U OOBSICHATh X Ha OCHOBE 3aKOHOB
MEXAaHHUKH, MOJIEKYJISIPHO-KUHETUYECKON TEOPUU CTPOCHHUS BEIIECTBA U JJIECKTPOAMHAMHUKH:
PaBHOMEpPHOE U PABHOYCKOPEHHOE MPSIMOJIMHEHHOE IBUKEHHE, CBOOOIHOE MaJeHUE Tell,
JBIDKEHHE 110 OKPY)KHOCTH, HHEpLus, B3aumopelcTBue ten, auddysus, OpoyHOBCKoe
JBIDKEHHUE, CTPOCHHE KHUJIKOCTEH U TBEPIBIX TeJ, U3MEHEHHE 00bEMa Tell MPU HarpeBaHUU
(oxJmakaeHuu),  TEIUIOBOE  paBHOBECUE,  HCHApeHHe,  KOHJEHCalus,  IUIaBJICHHE,
KpUCTAJININ3alusl, KUIEHHE, BJIAXKHOCTb BO3/1YyXa, IMOBBIIICHHE [aBJIEHUS ra3a IMpU €ro
HarpeBaHWU B 3aKpbITOM COCYJE, CBS3b MEXKIy IlapaMeTpaMu COCTOSIHUSI Tas3a B

usomnponeccax, 3JICKTpu3anud Te, B3aUMOJICHCTBHE 3apsAa0B;



ONUCHIBATh MEXAaHUYECKOE JBIKCHHME, HUCHOJIb3ysd (PU3MUECKUEe  BEIUYMHBI:
KOOp/MHATa, MyTh, IIepeMeIleHle, CKOPOCTh, YCKOPEHUE, Macca Tejla, CUjla, UMIYJIbC Telna,
KMHETHYeCcKasi 3Heprus, MOTEeHIHalbHas SHEprusi, MexaHuyeckas paboTa, MexXxaHHYecKas
MOILIHOCTb;, TpPU OMNHCAHUU MPABWIBHO TPAKTOBaThb (PU3NYECKUN CMBICT HCHOJIb3YEMbIX
BEJIMYMH, MX OOO3HAYEHMS W EIUHMIIBI, HAXOIUTh (DOPMYIIBI, CBS3BIBAIONINE JAHHYIO
(u3nUEeCKyI0 BEIMUMHY C IPYTHMH BEJIHYHHAMY,;

OIUCHIBATh M3yUYCHHBIE TEIUIOBBIE CBOMCTBA TEJN M TEIUIOBBIC SIBIECHUS, HCIIOJIB3YS
¢u3nueckue BEIUYMHBI: JABJICHUE ras3a, TEeMIEeparypa, CpelIHss KHUHETUYecKash >HEprus
XaOTUYECKOT0 JBM)KEHUS MOJIEKYJ, CPEIHEKBaJApaTU4HAs CKOPOCTb MOJIEKYJ, KOJIUYECTBO
TEIJIOThI, BHYTPEHHsISI SHEPTUs, paboTa rasza, KoO3QpQHUIUEHT HOJIE3HOr0 JEHCTBUS TEIIOBOTO
JBUraTelis; MpU ONMCAHUU MPABMWIIBHO TPAKTOBaTh (PU3MYECKUH CMBICH MCIIOIb3YEMbIX
BEJIMYMH, UX OOO3HAYCHMA U E€IUHMIBI, HAXOIUTh (HOPMYJIbl, CBS3BIBAIOLINE JAaHHYIO
(U3NYECKYIO BEIMUMHY C IPYTHMHU BEIIUIHMHAM;

OIHCHIBATh U3YUYEHHBIE AIEKTPUUYECKUE CBOMCTBA BELIECTBA U AIEKTPUUECKUE SBICHUS
(mporeccsl), HUCHONB3yd (PU3MUECKUE BEIMYMHBI: 3JIEKTPUUYECKUN 3apsifl, JIEKTPUUYECKOE
110J1€, HANPSDKEHHOCTh MOJIs, OTEHIMAN, Pa3HOCTh NOTEHIIMAJIOB; IIPH ONUCAHUU NPABUIIBHO
TpakTOBaThb (PU3NYECKUI CMBICI HCIOJIB3YEMBIX BEJIMYMH, MX OOO3HAUEHUS U EAUHMIIBI;
yKa3bpiBaTh (OPMYJIbI, CBSA3BIBAIONIME JIAHHYIO (H3MYECKYI0 BEIMYUHY C JAPYTUMH
BEJIMYMHAMU;

aHaIM3UpoBaTh (PU3MUECKUE MPOLECCHl U ABICHMS, UCTIONb3YS (PU3NUYECKHUE 3aKOHBI U
MPUHLMIBL: 3aKOH BceMupHoro tarotenus, |, 1l u |1l 3akonsr HetoToHa, 3aK0H coxpaHeHUs
MEXaHUUYECKOM HHEpPruM, 3aKOH COXPAHEHHUS WMIIYJbCa, HPUHLHUII CYNEPHO3UIUHU CHJI,
IIPUHLMII PABHOIPABUS HMHEPLUUAIBHBIX CUCTEM OTCYETA, MOJEKYJISIPHO-KMHETUUYECKYIO
TEOPUIO CTPOEHUS BEIIECTBA, T'Aa30BbIE 3aKOHBI, CBA3b CPEAHEH KHHETUYECKOM HSHEPTrUuU
TEIUIOBOTO  JIBIDKCHHMSI MOJICKYJI C  aOCOJIFOTHOM  TeMIlepaTypou, TIEPBBIM  3aKOH
TEPMOJMHAMUKHU, 3aKOH COXpPAHEHUs JJIEKTpHUUEcKoro 3apsna, 3akoH Kysona, mpu sTom
pa3nuyaTh CIOBECHYIO (DOPMYTHPOBKY 3aKOHA, €0 MaTEMAaTUYECKOE BBIPAKEHHUE M YCIOBHUS
(rpaHuIBl, 00JIACTH) TPUMEHUMOCTH;

OOBSICHATE OCHOBHBbIC IPHHLMUIBI JEHCTBUA MAIIUH, NPUOOPOB M TEXHUYECKHUX
YCTPOMCTB; pa3nuyaTh yCIOBUS UX O€30I1aCHOTO MCIOJIb30BAaHUS B TOBCEIHEBHOM JKU3HH;

BBITOJIHATH SKCIIEPUMEHTHI 110 MCCIEIOBAHUIO (DPU3NYECKUX SBJICHHH U TPOLIECCOB C

HUCIIOJIb3OBAHHUECM  IIPAMBIX U  KOCBCHHBIX HSMCPCHHﬁ, npu 9S5TOM (I)OpMy.TII/IpOBaTB



npobieMy/3agadyy W THIOTE3y Yy4eOHOro OSKCIepUMEHTa, COOMpaTh YCTaHOBKY U3
MIPETI0KEHHOTO 000PYA0BaHUS, TPOBOAUTD OMBIT H (POPMYTUPOBATEH BHIBOIBI,

OCYIIECCTBIIATh TPSMBIC M KOCBEHHBIC M3MEpPEHUS (PU3NICCKUX BEIUYMH, TP 3TOM
BBIOMPATh ONTHUMAJBHBIN CIIOCOO0 M3MEPEHHS W WCIOIh30BaTh M3BECTHBIC METOJBI OLICHKU
MIOTPEIIHOCTEN U3MEPEHUN;

UCCIIeIOBaTh 3aBUCUMOCTH MEXIy (DU3MUECKHMMH BEIMYMHAMHU C HCIIOJIb30BAHHUEM
MPSIMBIX W3MEPEHHM, MPH 3TOM KOHCTPYHPOBATh YCTAaHOBKY, (DUKCHpPOBATh PE3yIbTaThl
MOJTyYCHHOW 3aBHCHMOCTH (DU3WYECKHX BEIUYMH B BHUAE TaOnWIl W TpaduKoOB, AeaTh
BBIBOIBI 110 pe3yJIbTaTaM MCCIICIOBAHUS;

coOmrofath mpaBuia 0e30MacHOro TpyJa NpU MPOBEICHUU UCCICIOBAHHMA B paMKax
y4eOHOro HSKCHEpUMEHTa, Y4eOHO-UCCIIENOBATENIbCKOH W TMPOEKTHOH JEATEIbHOCTH C
HCIOJIb30BAaHUEM U3MEPHUTENIbHBIX YCTPONUCTB U JIaOOpaTOPHOTo 000PYIOBaHUS;

pemaTh pacu€THbIE 3aJaydl C SBHO 33/JaHHONW (DU3MYECKOW MOJENbI0, HCIOJB3Ys
¢u3nyeckue 3aKOHbBI W TPHUHLMIB, HAa OCHOBE aHajHM3a YCJIOBUS 3a/Jaydl BBIOUPATH
(bu3MYECKyI0 MOJIeNb, BBIACIATh (PU3MUECKUE BETUYUHBI U (POPMYIBI, HEOOXOAUMBIE AJs €€
pelleHus, MPOBOAWTH pacuy€Tbl M OICHHBATh PEANTbHOCTh TOJYYCHHOIO 3HAYCHUs
(U3HYECKON BEIIMYUHBL;

pelaTh Ka4YeCTBEHHBIE 3a[a4i: BBICTPAUBATh JIOTUYECKH HETIPOTUBOPEUUBYIO IIETIOUKY
paccyXIeHUi C ONOPOi Ha U3yYCHHbIE 3aKOHbI, 3aKOHOMEPHOCTH U (PU3HUECKUE SIBICHMUS;

WCIIONIb30BaTh MPH pEIIEHUU Y4eOHBIX 3aJad4 COBpEMEHHbIE HH(OPMAIIMOHHBIE
TEXHOJIOTUH IS TIOMCKA, CTPYKTYPUPOBAHUS, HHTCPIPETAIIMHA U TIPEJICTABICHUS YIeOHOH |
HAyYHO-TIOMYJISIPHON WH(POPMAIIMU, TOJYUYEHHOW W3 Pa3IMYHBIX MCTOYHHUKOB, KPUTHYCCKU
aHATM3UPOBATH MOTYYaeMYyI0 HHPOPMAIIHUIO;

MIPUBOIUTH MPUMEPHI BKIIAa POCCHMCKUX U 3apYOEIKHBIX YUEHBIX-(DU3UKOB B PA3BUTHE
HayKH, 00bSICHEHHE IPOLIECCOB OKPYXKAIOLIETO MUPA, B pa3BUTHE TEXHUKU U TEXHOJIOTHUl;

WCTIOJIB30BAaTh TEOPETHYECKHE 3HAHHWS MO (U3MKE B TOBCETHEBHOW JKWU3HU IS
obecrieueHns 0€30MaCHOCTHU MPH OOpaIeHUH ¢ TPUOOPAMU U TEXHUYECKHUMHU YCTPOUCTBAMH,
VIS COXPaHEHHS 3710pPOBbs U COOJIIOIEHUS] HOPM HKOJIOTHYECKOI0 TIOBEACHHUS B OKpY KaroIien
cpene;

paboTath B TpymIe C BBIIOJTHEHUEM DPA3JIMYHBIX COIMAJIBHBIX POJICH, TUIAHUPOBATH

paboTy TpYIIBI, PAIMOHATBHO PACTIPECNATh 00sI3aHHOCTH U TUIAHUPOBATH JIEATEIBHOCTH B
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HECTaH/JAPTHBIX CUTYalUsIX, aJl€KBATHO OLIEHUBAThH BKJIAJ{ KaKJOT0 U3 YUACTHUKOB IPYIIIBI B
pelieHre paccMaTpuBaeMoi IpoOIEeMBI.

K xonmy obOyuenuss B 11 KJjacce TpeaMeTHBIC Pe3ylbTaThl Ha 0a30BOM YypOBHE
JOJIKHBI OTPakaTh CHOPMUPOBAHHOCTD Y O0yJaIOLIUXCS YMEHHM:

JI€MOHCTPUPOBATh Ha MPUMEPax poJib U MeCTO (PU3UKU B (POPMHUPOBAHUN COBPEMEHHON
Hay4yHOW KapTHHBI MUPA, B Pa3BUTUU COBPEMEHHON TEXHUKH U TEXHOJIOTUH, B IPAKTUYECKON
NeSITeIbHOCTH JI0/IeH, LIEJIOCTHOCTh U €IMHCTBO (PU3MUECKON KapTUHBI MUPA;

YUUTHIBaTh TpaHUIBl NPUMEHEHUS H3YYEHHbIX (PU3MUECKHX MoJeseil: TO4YeyHbIN
ANEKTPUYECKUIN 3apsf, JIyd CBETA, TOUYEUHBIH MCTOUYHHMK CBETa, AJIEpHAs MOJENb aToMa,
HYKJIOHHAs1 MOZIeJIb aTOMHOTO si/ipa IpH peleHnH GU3NIECKUX 3a/1a4;

pacno3HaBaTh (U3MUECKUe SIBJIEHUS (TPOLECCH) U OOBSICHATh UX Ha OCHOBE 3aKOHOB
UIEKTPOJMHAMUKA M KBAHTOBOM (DM3MKH: 3JIEKTpUUYECKass IMPOBOAMMOCTb, TEIJIOBOE,
CBETOBOE, XHWMHYECKOE, MAarHUTHOE JIeWCTBUS TOKa, B3aUMOJECHCTBUE MAarHUTOB,
JNEKTPOMAarHUTHasi WMHAYKLWSA, JEHCTBUE MAarHUTHOTO IIOJS Ha IPOBOJHUK C TOKOM U
IBWKYIIUICS — 3aps], OJEKTPOMAarHUTHbIE KOJEOaHUs ¥  BOJHBL, IPSIMOJMHEHHOE
pacrnpocTpaHeHHe CBETa, OTPAXKEHHE, IpeJoMIeHHe, HHTepdepeHuus, Iuppakuus Hu
MOJIApU3alvsl CBETa, JUCHEpcHs cBera, Qorosnekrpudeckuii dpdekt (dhorodddekr),
CBETOBOE JaBJICHUE, BOSHUKHOBEHUE JIMHEHUATOr0 CIIEKTpa aTOMa BO0PO/ia, €CTECTBEHHAS U
HCKYCCTBEHHAsI paJJMOAKTUBHOCTH;

OIUCHIBATh U3yUYEHHbIE CBOICTBA BelleCTBA (IJIEKTPUUECKHE, MarHUTHBIE, ONITUYECKHUE,
MEKTPUYECKYIO TMPOBOJUMOCTb PA3IUYHBIX CpPEA) U DIIEKTPOMATHUTHBIE  SIBJICHUS
(mpouecchl), HUCHONB3Ys (PU3MUECKUE BEIMYMHBI: DJIEKTPUUYECKUI 3apsl, cuia ToKa,
NEKTPUYECKOE HAIPSDKEHUE, DJJIEKTPUUECKOE CONPOTUBIIEHHE, PA3HOCTh IOTEHIMAJIOB,
JIEKTPOABIKYIIAs cuia, paboTa TOKA, MHIYKLMS MarHUTHOTO MOJs, cuia AmIiepa, cuia
JlopeHa, MHIYKTUBHOCTb KaTyIIKH, SHEPIUs IEKTPUYECKOI0 U MarHUTHOI'O MOJIEH, EPUO.
U 4YacToTa KojieOaHMIl B KoJieOaTeNIbHOM KOHType, 3aps] M CHjia ToKa B IIpolecce
rapMOHUYECKHX 3JEKTPOMAarHUTHBIX KoJeOaHMi, (JOKYCHOE PacCTOSIHUE M ONTHYECKas CUiia
JIMH3BI, IPU OMHMCAHUHU NMPABUIBHO TPAKTOBATH (PU3MUECKUI CMBICI MCIIOIB3YEMBIX BEIHUYHH,
X 0003HAYEeHUs U €AMHHUIBI, yKa3blBaThb (hOPMyJIbl, CBSA3BIBAIOIIME AAHHYIO (U3UYECKYIO
BEJIMYMHY C APYTUMHU BETUYUHAMU;

OINMCHIBATh W3YYEHHBIC KBAHTOBBIC SIBICHHS M MPOLECCHI, HUCHONB3YS (pusmueckue

BCJIMYUHBI: CKOPOCTH JJICKTPOMArHUTHBIX BOJIH, JJIMHA BOJIHBI U YaCTOTa CBETA, SHCPIUsd U
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uMIynbe (HOTOHA, MEPHOA IOJIypacmaga, SHEPrusl CBSI3U aTOMHBIX sJep, NPU OMUCAHUU
NPaBUIBHO TPAKTOBaTh (PU3NYECKUH CMBICT HCIOJIb3YEMBIX BEIMYUH, MX OOO3HAUECHUS U
€MHUIIBI, YKa3bIBaTh (POPMYJIbI, CBSA3BIBAIOIINE TaHHYIO (PU3UYECKYIO BETUUHUHY C APYTUMU
BEJTMYMHAMU, BBIYUCIIATH 3HAUEHUE PU3NYECKON BETNUHHBI;

aHaTU3UpPoBaTh (PU3MUYECKUE MPOLECCH] U SBICHUS, UCTIONb3YS (PU3UUECKUE 3aKOHBI U
NpUHLMINBL: 3akoH Oma, 3aKOHBI IIOCJIEJOBATEIBHOTO M IApaJUIENbHOIO COECIUHEHUS
MPOBOJHUKOB, 3aKkoH Jxoynsa—JIeHla, 3aKOH JJIEKTPOMArHUTHOM WHIAYKIHMH, 3aKOH
MPSIMOJIMHEITHOTO PacIPOCTPAHEHUS CBETA, 3aKOHBI OTPAXKEHUSI CBETA, 3aKOHBI MTPEJIOMIICHUS
CBETa, ypaBHeHHME ODiHmTelHHa a1 (orodddexra, 3aKOH COXpaHEHUS] SHEPTUH, 3aKOH
COXPAHEHHs HMIIYJbCA, 3aKOH COXPAaHEHHUS D3JIEKTPUUECKOrO 3apsia, 3aKOH COXPAaHEHMs
MacCcoBOT0 4YHCia, MOCTYNaThl bopa, 3aK0H paJguoaKTUBHOIO pacnaza, Mpu 3TOM Pa3iIuyaTh
CJIOBECHYIO (DOPMYJIMPOBKY 3aKOHA, €r0 MaTeMaTHYECKOE BBIPAKECHHE U YCIOBUS (IpaHMILIbI,
00JacTH) IPUMEHUMOCTH,

OIIpEAEIIATh HAIIPABJIEHUE BEKTOPA MHAYKLIMHA MarHUTHOT'O I10JIS IIPOBOJIHUKA C TOKOM,
cuibl AMriepa u cuisl JIopeHna;

CTPOUTh M ONMCHIBATh H300pa’ke€HHE, CO3/1aBaeMO€ IUIOCKMM 3€pKaJloM, TOHKOM
JIMH3011;

BBINOJIHATH SKCIIEPUMEHTHI 110 MCCIEIOBAHUIO (DU3MYECKUX SIBICHUH U TPOILECCOB C
UCIOJb30BAHUEM TNPSAMBIX W KOCBEHHBIX M3MEpEHMi: Mmpu 3ToM (OpMYIHPOBATH
npobiemy/3ajayy M THUIOTE3y Y4YeOHOro SKCIEepUMEHTa, COOMpaTh YCTAaHOBKY W3
MIPEIJIOKEHHOT0 000PYA0BAHUS, IPOBOAUTD OMBIT U (POPMYIUPOBATH BHIBOIBI;

OCYIIECTBIISITh TMPSIMBIE W KOCBEHHBIC M3MEpeHHs (DU3MYECKHX BEIUYWH, MPH ITOM
BBIOMPATh ONTHUMAJBHBIN CIIOCOO M3MEpPEHHsS U MCIOJIb30BAaTh M3BECTHBIE METOJbI OLIEHKU
MIOTPELIHOCTEN U3MEPEHUN;

UCCIIEIOBAaTh 3aBUCUMOCTH (DM3MYECKUX BEIMYMH C MCIOJIB30BAaHUEM IPSMBIX
M3MEpEHUI: Py 3TOM KOHCTPYHUPOBAaTh YCTAHOBKY, (PUKCHUPOBATH PE3yJbTaThl NMOTYYEHHON
3aBUCUMOCTH (PU3UYECKHUX BEIUYMH B BHUAE TaOMUIl U TpaduKOB, [eNaTh BBIBOABI II0
pe3yspTaTaM HCCIIEOBaHMS;

cobuoaTh npaBuia 0€30IaCHOrO TpyAa MpPU MPOBEACHUU HCCIEIOBAaHUH B paMKax
y4eOHOro HKCHEpPUMEHTa, Y4eOHO-HUCCIIEIOBATENIbCKOW M TMPOEKTHOW JEATEIbHOCTH C

MCTIOJIb30BAHUEM U3MEPHUTEIBHBIX YCTPOICTB U J1aOOpaTopHOTo 000pyA0BaHUS;
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pemaTh pacuéTHbIE 3aJayd C SBHO 33JaHHOW (DU3MYECKOW MOJENbI0, HCHONb3YS
¢u3nyeckye 3aKOHbl W MPHUHLMIBI, HAa OCHOBE aHajgM3a YCJIOBUSA 3aJayd BbIOMpATh
(bu3MYeCKyI0 MOJIeNb, BBIACIATh (GPU3HUECKUE BETUUUHBI U (POPMYIbI, HEOOXOAUMBIE s €€
pelieHns, MpOBOAUTH pacuy€Tbl M OIEHMBATh PEANIbHOCTh TOJYYEHHOIO 3HAuYCHUs
(U3HUECKON BEIIMYUHBL;

pelaTh Ka4eCTBEHHBIE 3aJa4l: BBICTPAUBATh JIOTUUECKH HEITPOTUBOPEUUBYIO LIETIOUKY
paccyKIeHUI C ONIOPOI Ha N3yUEHHbIE 3aKOHbI, 3aKOHOMEPHOCTH U (PU3HUECKUE SIBICHMUS;

HCIIOJIb30BaTh MPH pELIEHUU Y4eOHBIX 3aJady COBpPEMEHHbIE HH(OPMALMOHHbIE
TEXHOJIOTUH U TTOMCKA, CTPYKTYPUPOBAHHS, UHTEPIPETALNN U MPEICTABICHUS YU4eOHOH U
HAyYHO-TIOMYJIIPHONH MH(pOPMALUY, TOJIYYSHHOW M3 Pa3IMYHBIX HCTOUYHUKOB, KPUTHUYECKU
aHaJIU3UPOBATh MOJyJaeMyt0 HH(OPMALIHIO;

OOBSICHATh NPUHLMIIBI JEHCTBUS MAIUMH, NPUOOPOB M TEXHUYECKHUX YCTPOMCTB,
pa3nuyaTh ycjaoBUs MX 0€30MaCHOTO MCIIOIb30BAHUS B TIOBCEAHEBHOM KHU3HH;

MPUBOIUTH MPUMEPHI BKJIA/1a POCCHICKHUX U 3apYOEKHBIX YUEHBIX-(DU3UKOB B pa3BUTHE
HayKH, B 00bSCHEHHE MTPOLIECCOB OKPYXKAIOIIEr0 MUPa, B Pa3BUTHE TEXHUKHU U TEXHOJIOTHA;

UCIOJb30BaTh TEOPETUUECKUE 3HAHMS MO (U3MKE B IIOBCEJHEBHOM JKU3HU IS
obecrieueHnss 0€30MaCHOCTH MPH OOpaIeHNH C IPUOOPAMU U TEXHUYECKHMHU YCTPOMCTBAMH,
JUIS COXPaHEHHS 3/10POBbs 1 COOJIIOICHUS] HOPM KOJIOTHYECKOTO TIOBEICHUS B OKpY KaroIien
cpene;

paboTaTh B Ipymnme C BBIIOJIHEHUEM DPA3JIMYHBbIX COLMAJIBHBIX pOJIEH, IUIAHUPOBATH
paboTy rpynmbl, palloOHAIbHO paclpeesaTh 00sI3aHHOCTU U IUIAHUPOBATh JIEATENbHOCTh B
HECTaHJApPTHBIX CUTYalUsIX, aleKBATHO OLICHUBATDH BKJIAJl KaXKJIOT0 U3 YUaCTHUKOB IPYIIIbI B

peleHre paccMaTpUBaeMon IPOOIEMBI.
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COJEP)KAHUE YYEBHOT O IIPEJIMETA
10 KITIACC
Paznen 1. ®u3nka u MeTOAbI HAYYHOI0 O3HAHMS

®usnka — Hayka o nmpupojae. Hayunele MeTOIbl MO3HAHUS OKpY’Karomero mupa. Pois
HKCHEPUMEHTA U TEOPUH B MIpOIECCce O3HAHUS MPUPOJIBL. DKCIIEPUMEHT B (PU3HKE.

MogenupoBanue (pu3MuecKuX SABICHMA U TpoueccoB. HayuHble THIIOTE3BI.
duzuueckre 3aKOHbI U TeOpHUH. ['paHUIIBI TPUMEHUMOCTH (U3MYECKUX 3aKOHOB. [IpuHuMN
COOTBETCTBHUSI.

Ponme u mecto ¢usuku B popMupoBaHMM COBpEMEHHON HAaydHOW KapTHHBI MHpa, B
IIPAKTUYECKON AESITEIbHOCTH JIFOACH.

Jlemoncmpayuu

Amnanorosble U HU(POBBIE U3MEPHUTENbHBIE TPUOOPHI, KOMITBIOTEPHBIE JATUUKHU.

Pasnen 2. Mexannka

Tema 1. Kunemamuka

Mexannyeckoe aBukeHHe. OTHOCUTEIBHOCTh MEXaHMYECKOro IBWKeHusd. Cucrema
orcuéra. Tpaekropus.

[lepemenienue, cKOpocTh (CpenHsAsl CKOPOCTb, MIHOBEHHAsi CKOPOCTb) M YCKOpPEHHUE
MaTepUAIbHOM TOUKH, UX IMPOEKLHUH Ha OCH cUCTeMBbl KoopAuHAT. ClIoKeHUE NnepeMeneHui
U CII0KEHUE CKOPOCTEM.

PaBHOMEpHOE 1 paBHOYCKOPEHHOE MpsMOIMHEHOe BkKeHue. [ paduku 3aBucumoctu
KOOpJMHAT, CKOPOCTH, YCKOPEHUS, IyTH U MEPEMEIICHHS] MaTePHAIbHON TOUKH OT BPEMEHHU.

CBoOoaHoe majieHue. Y CKopeHue CBOOOIHOTO TaCHUsI.

Kpuonuneiinoe naBuwxeHue. [[BukeHHEe MaTEepHaNbHOM TOYKU 10 OKPYXHOCTHU C
MIOCTOSIHHOM 1O MOAYJIO CKOPOCTBIO. YTJIOBasi CKOPOCTh, JIMHEHHas ckopocTh. Ilepuon u
yactoTa oopaieHus. LlenTpoctpeMurenbHOe yCKOPEHHE.

TexHnyeckue yCTpoiCTBa U NPAKTUYECKOE TNPUMEHEHHE: CIHUJOMETP, JIBHKEHHE
CHapsJ10B, LIETIHbIE U PEMEHHBIE NIEPEJAUH.

Jlemoncmpayuu

Mopenb cucteMsl OTCUETA, MIUTFOCTPALIMS KHHEMATUYECKUX XapAKTEPUCTUK JBUKCHUSI.

[Ipeobpa3oBanue ABUKEHUN C UCTIOIB30BAHUEM MPOCTHIX MEXAaHU3MOB.

[lanenuie Ten B BO31yXe U B pa3peKEHHOM IIPOCTPAHCTBE.

Ha6J'IIOI[CHI/Ie JABMOKCHUA TCJIA, 6pOI_I_IeHH01"O noa yrijioM K ropu3oHTy U TOPU30HTAJIBHO.
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N3mepenue yckopeHHus cBOOOIHOTO MaICHUS.

HamnpaBnenue ckopocTy npu ABUKEHUU IO OKPYKHOCTH.

Yuenuueckuui sxcnepumenm, n1abopamopnule pabomol

N3yuenne HepaBHOMEPHOTO ABMKCHHUS C IICJIBIO OMPEIETICHUSI MTHOBEHHOW CKOPOCTH.

HccnenoBanue  COOTHOLIEHUST  MEXIYy  NYTSIMH, TPOWJIECHHBIMH  TEIOM  3a
MOCJIEIOBATENIbHBIE PABHBIE MPOMEKYTKH BPEMEHU NpPHU PaBHOYCKOPEHHOM JIBUKEHUU C
HayaJIbHOM CKOPOCTHIO, PABHOU HYJIIO.

N3yuenne nBuKeHUs MIapuKa B BI3KOU KUJIKOCTH.

N3ydenne nBUKEHHS Tea, OPOIICHHOTO TOPU30HTAIBHO.

Tema 2. Junamuxa

[Ipunmun otHocuTenbHOcTH [anmunes. IlepBwiii 3akoH HproTona. MHepumanbHbIE
CHUCTEMBI OTCUETA.

Macca tena. Cuna. Ilpunuun cynepriozunmu cwi. Bropol 3akon Herotona st
MaTepuaibHOM TOUKHU. TpeTuid 3akoH HproTOHA 119 MaTepUaIbHbBIX TOYEK.

3akoH BceMHupHOro TsaroreHus. Cuna tsoxectd. [lepBas kocmMuueckas CKOpOCTb.

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

Tpenue. Buasl Tpenus (mokosi, ckoybxeHnus, kaueHus). Cuna tpenusa. Cyxoe TpeHue.
Cuna TpeHUs CKONBKEHHUS © cwia TpeHus mokos. Koapdumument tpenus. Cuna
CONPOTUBJIEHUS NP JABUKEHUH TeJla B )KUJKOCTU WM rase.

[ToctynatensHoe U BpamaTeabHOE ABMKEHHE a0COIOTHO TBEPAOTO Tea.

MoOMEHT CHJIBI OTHOCHTEIBHO OCH BpamleHus. [lmedo cuibl. YCiioBHS paBHOBECHS
TBEPAOIO Tea.

TexHuueckue yCTpOMCTBA M NPAKTUYECKOE MPUMEHEHHE: MOJIIUIIHUKHU, ABUKEHUE
HCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBrieHNE MHEPLHH.

CpaBHeHME MacC B3aMMOJICUCTBYIOIIUX TEl.

Bropoii 3akoH HeroTOHA.

Nzmepenue cu.

CrnoxxeHnue cui.

3aBUCUMOCTb CHJIBI YIPYTOCTH OT JeOopMaIiim.

Hesecomocts. Bec Tena Ipu YCKOPCHHOM noabEéMe M MaJICHUH.
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CpaBHEHHUE CUJI TPEHUS NIOKOS, KAUEHUS U CKOJIbKEHUS.

Ycnosus paBHOBecHs TBEPAOIO Tena. Buasl paBHOBeCHS.

Yuenuueckuii sxcnepumenm, nabopamoprvie pabomul

N3yuenue nBuxeHus Opycka 1o HaKJIOHHOW MIIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH CUJI YIIPYTOCTH, BO3HUKAIOIIUX B MPYKUHE U PE3UHOBOM
oOpasiie, oT ux AedopMaruu.

HccnenoBanue ycioBui paBHOBECHUS TBEPIOTO TeJa, MMEIOIIEr0 OCh BpAICHUS.

Tema 3. 3akonvl coxpanenusn 6 mexanuke

Wmnynec matepuanbHOM TOUKM (Tesla), CUCTEMBI MaTe€pHalbHBIX Todek. Mmmyibc
CWJIBI U U3MEHEHHE UMITYJIbCa TeJa. 3aKOH COXPaHEHUs UMITylbca. PeakTUBHOE IBU)KEHUE.

Pabota crinbl. MOIIHOCTD CHJIBI.

Kunerndeckas 3Heprus MmaTepruaibHON TOUkKH. Teopema 00 M3MEHEHUH KHHETHYECKOM
SHEPTUHU.

[MorennmanbHas o»Heprus. lloTeHuumanpHash B3HEprus ymnpyro jaepopMupoBaHHOMN
npyxuHsl. [loTeHunanbHas sHeprus Tena BOJIM3HM MOBEPXHOCTH 3€MITH.

[ToreHnuanbHble U HENOTEHIMANbHbBIE CUiIbl. CBsI3b PabOThl HENOTEHIUATIBHBIX CHII C
W3MEHEHHEM MEXaHUYECKONW HHEPruu CHCTEMBI Tell. 3aKOH COXpPAHEHUS MEXaHUYECKOM
SHEPTUHU.

VYnpyrue u Heynpyrue CTOIKHOBEHHUS.

TexHnyeckue ycTpolicTBa UM NPAKTUYECKOE NPUMEHEHHE: BOJOMET, KOIED,
MPYXUHHBIN MUCTOJIET, ABM)KEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUS UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

[lepexo moTeHITMATBHON SHEPTHH B KHHETUYECKYIO U 0OpaTHO.

Yuenuueckuii sxcnepumenm, 1abopamoprvie pabomul

N3yuenne aOCOMIOTHO HEYNPYToro yiaapa ¢ MOMOIIBIO JBYX OJMHAKOBBIX HUTSHBIX
MasiTHUKOB.

HccnenoBanue cBA3M pabOThl CHIIBI C U3MEHEHHEM MEXaHWYECKOW SHEpruu Tesla Ha
IIpUMepe PACTKEHUS] PE3UHOBOTO JKI'yTa.

Pasnen 3. Monekyasipuasi pu3nka 1 TepMOAUHAMHUKA

Tema 1. Ocroebl MONEKYAAPHO-KUHEMUUECKOU MeopuU
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OCHOBHBIE TOJIOXKEHHUS MOJIEKYJIIPHO-KMHETHUUECKON TEOpPUM M HUX OIBITHOE
obocHoBanue. bpoyHoBckoe nBukenue. Juddysus. Xapakrep IBHKEHUS U B3aUMOJCHCTBUS
YacTHIl BellecTBa. Mojenu CTpOeHHUs Ta30oB, XKHUAKOCTEH U TBEPIABIX Tel U OOBSCHEHUE
CBOICTB BEIIIECTBA HA OCHOBE ATUX Mozeined. Macca m pazmepbl Mojekyild. KomnuecTtBo
BemiectBa. [locTtostHHas ABoraapo.

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

Mogens naeanbHoro raza. OCHOBHOE ypaBHEHHE MOJIEKYJISIPHO-KMHETUYECKON TEOpUU
uaealbHOTO raza. AOCONIOTHasE TeMIeparypa Kak Mepa CpeAHEed KHHETUYECKOW SHEepruu
TEIUIOBOrO JABWKEHMS dYactul rasza. [llkama temmepatyp KenbBuHa. ['a30Bbie 3aKOHBI.
VYpasuenue MenneneeBa—Knanelipona. 3akon JlanpToHa. M30mpouecchl B 1eaabHOM rase ¢
MOCTOSIHHBIM ~ KOJTMYECTBOM  BellecTBa. [ 'paduyeckoe TMpencTaBiICHHE H30IMPOLIECCOB:
U30TepMa, U30X0pa, n3odapa.

TexHnyeckue ycTpoicTBa U MPaKTUYECKOE IPUMEHEHHE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OnpITeL, OKA3bIBAIOIIUE AMCKPETHOE CTPOCHHUE BEIIECTBa, (oTorpaduu MOJEKY
OpPraHUYECKHUX COCIMHEHUI.

OmnpiTel 10 UG GY3UH KUIKOCTEH U Ta30B.

Mopenb OpOyHOBCKOTO IBUXKEHUS.

Mopnens onbita IlTepHa.

OnbIThI, JOKa3bIBAIOIINE CYIIECTBOBAHUE MEKMOJIEKYIISIPHOTO B3aUMOAECHCTBHUA.

Mopaeinb, HIUTFOCTPUPYIOIIAs IPUPOY AaBJICHHs ra3a Ha CTEHKU COCYAa.

OnbIThl, WITIOCTPUPYIOIIME YPaBHEHUE COCTOSHUS UI€AJIbHOTO ra3a, H30MpOoLECChI.

Yuenuueckuu sxcnepumenm, 1a6opamopmvie pabomul

OnpeneneHre Macchl BO3JyXa B KJIACCHOW KOMHATe€ Ha OCHOBE M3MEpeHuil o0bEéMa
KOMHATBHI, IaBJICHUS U TEMIIEpPATypbl BO3/1yXa B HEH.

HccenenoBanue 3aBUCUMOCTH MEXKy TAPAMETPAMH COCTOSTHUS Pa3peKeHHOTO rasa.

Tema 2. Ocnoevl mepmoounamuru

TepMmoanHamuueckas cucremMa. BHyTpeHHsIS SHEPrus TEpPMOAMHAMUYECKON CUCTEMBI U
cocobbl e€ wu3MeHeHus. KommdectBo TemnoTel M pabora. BHyTpeHHsisi 2Heprus
OJIHOATOMHOT'O HJIeabHOTO Tra3a. Buael Teruonepenauyu: TEIIONPOBOIHOCTb, KOHBEKIIHS,

H3JTYyUCHHUC. VaenpHas TeI0€MKOCTh BellecTBa. KoIU4ecTBO TEIIOTHI Ipu Teruioncpecaaydc.
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[Tonsitne 06 agmabatHoMm mpouecce. llepBbiii 3akoH TepMoauHamMuKH. IIpumenenue
MEepPBOro 3aKOHa TEPMOJAMHAMUKH K U3omporeccam. ['paduueckas uHTeprnperanus paOOThI
rasa.

Bropoii 3akon TepmoanHamMuku. HeoOpaTUMOCTE IPOIIECCOB B IPUPOJIE.

TennoBble MammHbl. [IpUHIMIBL JEHCTBHA TEIUIOBBIX MamuH. lIpeoOGpasoBanus
SHEPruu B TEIUIOBBIX MamuHaX. KodpduiueHt monesHoro AeMCTBHUS TEIIOBOW MAaIHHBIL.
Hukn Kapuo um ero kodpdUIMEHT TMOJE3HOTO JEHCTBHUS. DJKOJOTHUYECKHE MPOOIEMBbI
TEIJI0IHEPTreTUKU.

TexHuueckue ycTpoONCTBA M MPAKTUUECKOE TMPUMEHEHHE: JIBUTaTellb BHYTPEHHETO
cropanusi, OBITOBOW XOJOJUIBHUK, KOHIUIIHOHED.

Jlemoncmpayuu

W3MeHeHre BHYTpPEHHEW >HEpPruM Tejla IMpPHU COBEPIICHUH palOOoThI: BbUIET IMPOOKU U3
OYTBUIKM TIO/1 IEHCTBHEM CXKATOTO BO3/yXa, HarpeBaHue >Qupa B JATYHHOU TpyOKe MyTEM
TpeHus (BUICOAEMOHCTpAIINS).

N3meHeHue BHYyTpeHHEH sHEepruu (TemMmepaTypbl) Tela Ipyu Terionepeaaie.

OmnbIT 110 aanabaTHOMY PaCUIMPEHUIO BO3/1yXa (OIBIT C BO3AYIIHBIM OTHUBOM).

Mopenu mnapoBod TypOWUHBI, ABUTATENsI BHYTPEHHETO CrOpaHHs, PEaKTUBHOTO
JBUTATEJIS.

Yuenuueckuii sxcnepumenm, 1abopamopuvie pabomol

N3mepenne yaenbHOU TEMIOEMKOCTH.

Tema 3. Azpezamnvle cocmoanusn eeuwiecmea. Dazoevie nepexoont

[TapooOpa3zoBanue u koHumeHcauus. Hcmapenune u kuneHue. AOCOIIOTHAasA u
OTHOCUTEJIbHASI  BJIIAXKHOCTh  BO3Ayxa. Hacelmenneii map. YaenbHas — Temiora
napooOpazoBaHusi. 3aBUCUMOCTh TEMITEPATYpPhl KUTIEHUS OT JaBJICHUS.

Teépnoe Ttenmo. Kpucrammmueckue u amMopdHbie Teja. AHU30TPONHS CBOMCTB
kpuctaminoB. Kugkue  kpuctamibsl.  CoBpeMeHHble  Marepuanbl.  [lnaBieHune u
KpUCTaJu3anus. Y ieiabpHas Teriora riasnenus. Cyonumanms.

VYpaBHeHHE TeMmI0BOro OanaHca.

TexHuueckue ycTpoicTBa M NPAKTUYECKOE NPUMEHEHUE: TUTPOMETP U MCUXPOMETP,
KaJIOpUMETpP, TEXHOJOTUU TOJy4YEHUS] COBPEMEHHBIX MaTepualioB, B TOM 4HCIIE
HAaHOMATEpHUaJIOB, U HAHOTEXHOJIOTHH.

Jlemoncmpayuu
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CBoiicTBa HACBILEHHBIX M1APOB.

Kunenve npu moOHMKEHHOM JaBJICHHUH.

Crioco0sI M3MEPEHUST BIAXKHOCTH.

Habntonenne HarpeBaHus U IJIaBICHUS KPUCTANIMYECKOTO BEILIECTBA.

JleMOHCTpanys KpUCTaJIIOB.

Yuenuueckuii sxcnepumenm, 1abopamopuvie pabomol

M3MepeHre OTHOCUTEBHOM BIAKHOCTH BO3yXa.

Paznen 4. DiekTpoguHamMuka

Tema 1. dnekmpocmamuka

Onexrpuzauus Tel. OJEKTpUYecKUil 3apsia. [[Ba BHMIA DJIEKTPUYECKUX 3apsIOB.
[IpoBOAHMKY, TUANEKTPUKH U TIOTYTIPOBOIHUKU. 3aKOH COXPAHEHUS AIEKTPUYECKOTO 3apsi/ia.

B3aumoneiicteue 3apsnoB. 3akoH Kynona. TodedHbI 3JIEKTPUYECKUI  3apsl.
Onextpuueckoe mnose. HanpsxE€HHOCTh 3nekTpuueckoro mnois. [IpuHumn cynepno3sunuu
JJIEKTPUYECKUX MOJIeH. JINHUY HANPSKEHHOCTH JIEKTPUYECKOTO MOJIA.

PaGora cun »snektpoctatnueckoro mons. IloreHuuman. Pa3HOCTh MOTEHIUANOB.
[IpoBogHMKM W  JOHUPNEKTPUKH B  OJEKTPOCTAaTHUECKOM mone.  Jluanekrpuueckas
MIPOHUIIAEMOCTb.

OnektpoéMkocTb. Konmencarop. D1eKTpoEMKOCTh MIIOCKOTO KOHIEHCATOpa. DHEprus
3apsKEHHOI0 KOHJEHCATOPA.

TexHuyeckue yCTpoHCTBA M MPAKTUYECKOE MPUMEHEHHUE: SIEKTPOCKOII, IIEKTPOMETP,
ANEKTPOCTATUYECKAs 3allUTa, 3a3€MJICHHUE FIEKTPOIPUOOPOB, KOHJIEHCATOP, KOMUPOBAIbHBIN
amnmapar, CTpyWHBIN IPUHTED.

Jlemoncmpayuu

YCeTpolCTBO UM IPUHIUI AEUCTBUSA HIEKTPOMETPA.

B3anmoneiicTBre Ha3IEKTPU30BAHHBIX TEN.

DIEKTPUUYECKOE TI0JIE€ 3apSKEHHBIX TEll.

[IpoBOAHMKY B 3JIEKTPOCTATUYECKOM I10JIE.

DnexTpocTaTHUecKasl 3allnTa.

JIMDIEKTPUKH B DJIEKTPOCTATUYECKOM IIOJIE.

3aBUCUMOCTh JIEKTPOEMKOCTH IUIOCKOTO KOHJIEHCATOpa OT IUIOLAAM IUIACTHH,
PacCTOSHUS MEX1Yy HUMU U AUDJIEKTPUUECKON IIPOHUIIAEMOCTH.

3Hepr W 3apsSKCHHOTO KOHACHCATOPA.
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Yuenuueckuu sxcnepumenm, 1abopamopmvie pabomul

N3mepenne 371eKTpoEMKOCTH KOHIEHCATOPa.

Tema 2. IlTocmosannwtit Inekmpuyeckuil moxk. Toxu 6 paznuunvix cpeoax

DNEeKTPUYECKU TOK. YCIOBHUSI CYIIECTBOBAHMS JJIEKTPUYECKOrO Toka. VcTouHHMKH
tToka. Cuna Ttoka. [locTosiHHBIN TOK.

Hanpsixenue. 3akon Oma a1 y4acTka Leru.

DIeKTprUYecKoe CONPOTHUBJICHUE. VY nensHOE CONPOTHUBIIEHUE BEILIECTBA.
[TocnenoBarensHOE, MapaIeIbHOE, CMEIMIAHHOE COSIUHEHNE TTPOBOTHUKOB.

PaGora snekrpudeckoro toka. 3akoH JDxoyms—JIeHna. MOIIHOCTh 3IEKTPHUECKOTO
TOKa.

DNEeKTpOABMKYIIAsl CUJla U BHYTPEHHEE CONPOTHBIICHUE MCTOYHMKA TOKa. 3akoH Oma
JUTSL TIOJTHOM (3aMKHYTO# ) AJIeKTprudeckon 1enu. KopoTrkoe 3aMbIkaHue.

DNEeKTpOHHAsE TMPOBOAMMOCTh TBEPABIX METAUIOB. 3aBUCHUMOCTbh COMPOTHUBICHUS
METAJUJIOB OT TeMrepaTypbl. CBEpXIPOBOAUMOCTb.

DNeKTpUYECKHil TOK B Bakyyme. CBOICTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpoBonuuku. CoOCTBEHHass U HpPHUMECHAs MPOBOJUMOCTH IOJYIPOBOIHUKOB.
CsoiicTBa p—n-nepexona. IloaynpoBogHUKOBbIE TPHUOOPHI.

DNEKTPUYECKU TOK B pacTBOpax M paciuiaBax AJIEKTPOJIUTOB. DJIEKTPOIUTHUECKAs
aucconuanus. IeKTpoIIn3.

OneKkTpuyeckuii TOK B ra3ax. CaMOCTOATENbHBIH W HECAMOCTOSTENIbHBIM pa3ps.
Mounnus. [Ina3sma.

TexHudeckue ycTpOMCTBA M MPAKTUUYECKOE NPUMEHEHHUE: aMIIEpPMETP, BOJIBTMETP,
peocTar, HMCTOYHHUKH TOKA, JJICKTPOHArpEeBATENbHBIE MPUOOPHI, SJIEKTPOOCBETUTEIHHBIC
mpuOOPHI, TEPMOMETP COMPOTHUBIICHHUS, BAKYYMHBIH U0, TEPMUCTOPHI U (POTOPE3UCTOPHI,
ITOJIYIIPOBOJJHUKOBBINA TNOJ, FaJIbBaHUKA.

Jlemoncmpayuu

N3mepenue cuiibl TOKa U HAIPSHKEHUSL.

3aBUCUMOCTb COMPOTHUBJICHUS LIIMHIPUYECKUX MPOBOAHUKOB OT JJIMHBI, ILIOMIAAN
MONIEPEYHOI0 CEYEHUSI U MaTepuaa.

CmenranHoe coeMHEHUE TTPOBOTHHUKOB.

[IpsiMoe u3MepeHne 3IEKTPOABHKYLIEH CHlbl. KOPOTKOE 3aMBbIKaHHE rajlbBaHUYECKOTO

OJICMCHTA U OICHKA BHYTPCHHECTO COIIPOTUBJICHUS.
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3aBUCUMOCTb COIIPOTUBIIEHUS METAJUIOB OT TEMIIEPATYPHI.

[TpoBOAMMOCTE 3NIEKTPOIUTOB.

HckpoBoii pa3psaa 1 IpOBOAUMOCTh BO3yXa.

OAHOCTOPOHHSISI MPOBOJUMOCTD JUOJA.

Vuenuueckuii sxcnepumenm, 1a6opamopmvie pabomul

N3ydeHne cMENIaHHOTO COEIMHEHUS PE3UCTOPOB.

W3mepenue HIEKTPOABIKYILEH CHJIBI HCTOYHMKA TOKa M €ro BHYTPEHHETO
COTIPOTHUBIICHUSI.

Hab6nronenue snexrposnusa.

MexnpeaMeTHble CBA3H

W3yuenne kypca ¢usuku 6a3oBoro ypoBHs B 10 kiacce ocymiecTBisieTcsl ¢ yu€ToM
CoJlep)KaTeIbHbIX MEXIPEIMETHBIX CBsI3ed C KypcaMd MaTeMAaTUKH, OWOJIOTHH, XUMHH,
reorpaduu ¥ TEXHOJIOTHH.

Meoicnpeomemnuvle nonsmus, CBSI3aHHBIE C U3YYEHUEM METOJ0B HAYYHOI'O IO3HAHHUSA:
SBJICHUE, HAy4HBIA (pakT, Tumotesa, (u3nyeckas BeIWYMHA, 3aKOH, TEOpHsl, HAOMIOJCHUE,
AKCIIEPUMEHT, MOJICJIUPOBAHUE, MOJIEIb, U3MEPEHHUE.

Mamemamuka: pelieHUe CHCTEMBl YpaBHEHUWH, JWHeWHas QyHKIus, mnapadona,
runepbosia, uX rpa@uKd U CBOICTBA, TPUTOHOMETPHUYECKUE (YHKLIMHU: CHUHYC, KOCHHYC,
TAHI'€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIAECTBO, BEKTOPHI M UX MPOEKLIUU
Ha OCHU KOOPJMHAT, CI0XKEHHE BEKTOPOB.

buonoeusa: wmexanumdeckoe [BWKEHME B KUBOM mpupoxe, aubdysms, ocMmoc,
TEIUIOOOMEH KMBBIX OpPraHM3MOB (BHIBI TEIJIONEpEAadd, TEIUIOBOE pPaBHOBECHE),
ANEKTPUYECKHUE SIBICHUS B XKUBOU IIPUPOJIE.

Xumus: JUCKPETHOE CTPOEHHUE BEIIECTBA, CTPOCHHE aTOMOB W MOJIEKYJI, MOJb
BEIECTBA, MOJISIpHAsi Macca, TEIUIOBbIE CBOMCTBA TBEPIBIX TeJ, XKUAKOCTEH M Ta3oB,
ANEKTPUYECKUE CBOMCTBA METAIIJIOB, AIEKTPOJIMTUYECKAs IUCCOIMALIMS, TaJIbBAaHUKA.

Teoepaghus: BNaXXHOCTH BO3/1yXa, BETPHI, 6apOMETp, TEPMOMETP.

Texnonoeus: mpeoOpa3oBaHUE JBUKEHUH C MCIOJIB30BAaHUEM MEXaHU3MOB, YYET
TpPEeHUsI B TEXHHKE, MOAIINITHUKN, UCTIONIb30BAHUE 3aKOHA COXPAHEHHUS UMITYJIbCa B TEXHHUKE
(pakerta, BOIOMET U ApYyTruUe), IBUTATENIb BHYTPEHHET O CrOpaHusl, maposasi TypOuHa, ObITOBON
XOJIOJWIbHUK, KOHJUIMOHEP, TEXHOJOTMH IOJYYEHHsS] COBPEMEHHBIX MaTepHalloB, B TOM

YHUCJIC HAHOMATCpHAJIIOB, WU HAHOTCXHOJIOTHH, 3JJICKTPOCTATHUUYCCKAs 3alluTa, 3a3C€MJICHUC
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ANEKTPONPUOOPOB, KCEPOKC, CTPYHHBIA MPHHTEP, DSJIEKTPOHArpeBaTelIbHbIE MPHOOPEI,
ANEKTPOOCBETUTEIBHBIE PUOOPHIL, TAIbBAHUKA.
11 KJIACC
Pazpnen 4. DiiekTpoguHamMuka

Tema 3. Maznummnoe none. IneKmpoMacHUMHAA UHOYKUUA

[locTostHHble MarHUTHl. B3aumopeiicTBUE MOCTOSIHHBIX MarHUTOB. MarHutHoe mose.
Bextop marnutHOM wHAYKUMH. [IpyHOMN Cyneprno3uiMu MarHUTHBIX MoJjei. JInHum
MAarHUTHON MHAYKUKMK. KapTuHa TMHUI MarHUTHOW MHAYKIWHU MOJIS MOCTOSHHBIX MarHUTOB.

MarauTHO€E 1oJjie TpOBOJAHUKA ¢ TOKOM. KapTuHa JIMHUN MHAYKIUH MArHUTHOTO TOJIS
JUIMHHOTO MPSIMOT'O MPOBOJAHUKA M 3aMKHYTOI'0 KOJIBIEBOI'O MPOBOAHUKA, KATYIIKH C TOKOM.
OnbiT Dpctena. BzaumoaelicTBue MPOBOJHUKOB C TOKOM.

Cuna Amriepa, €€ MOZlyJib U HaIllpaBJICHUE.

Cuna Jlopenna, eé Moaynb M HampaBieHHe. J[BIDKEHHE 3apsiKEHHOM YacTUIIBI B
OJTHOPOJHOM MarHUTHOM moJie. PaGora cubl Jlopenma.

SIBneHue SIEKTPOMArHUTHOW MHAYKUMH. [IOTOK BekTOpa MarHUTHOM WHAYKIIMH.
DIEeKTPOABMKYIIAS CUJIa UHAYKIMHU. 3aKOH 3JIEKTpOMarHuTHoOW nHaykunu dapanest.

BuxpeBoe snekTpuueckoe mosie. DIEKTPOABUKYIAS CUJIa MHAYKIIMH B MPOBOIHUKE,
JIBIKYIIIEMCS TIOCTYNATEIbHO B OJJHOPOJHOM MarHUTHOM IIOJIE.

IIpaBuno Jlenna.

NHayKTUBHOCTD. SIBIIEHHE CAMOMHAYKIIMH. DJIEKTPOJBUKYILAS CHJIa CAMOUHYKIUU.

DHeprusi MarHUuTHOTO TIOJISI KATYIIIKH C TOKOM.

DNIEeKTPOMArHuTHOE TOJIE.

TexHuueckue ycTpoiicTBAa U MNPAKTUYECKOE IPUMEHEHHE: IOCTOSIHHBIE MAarHHTHI,

QJICKTPOMATrHUTHBI, J3JICKTPOABUIATCIIb, YCKOPUTCIIN JJICMCHTAPHBIX YaCTHL, MHAYKIHWOHHAA

neyYb.
Jlemoncmpayuu
OmnsIT OpcTena.
OTKJIOHEHUE 3JIEKTPOHHOTO My4YKa MArHUTHBIM IOJIEM.
JIvHUM MHAYKIMA MarHUTHOTO TIOJIA.
B3anMopeiicTBre 1ByX MPOBOJIHUKOB C TOKOM.
Cuna Awmrnepa.

JerictBue cuiibl JIopeHI1a Ha MOHBI SJIEKTPOJIUTA.
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SIBneHue IEeKTPOMAarHUTHON UHAYKIIVH.

[IpaBuiio Jlenna.

3aBUCUMOCTb  DJIEKTPOJBIKYIIEH CHJIBI HHAYKIMM OT CKOPOCTH W3MEHEHHUs
MarHUTHOI'O NOTOKaA.

SIBrieHME CaMOUHIYKIIUY.

Yuenuueckuiui sxcnepumenm, 1abopamopmvie pabomul

N3y4yeHre MarHUTHOTO TOJIS KaTYIIKU C TOKOM.

HccnenoBanue nelcTBUS NOCTOSSHHOTO MarHUTa Ha PAMKY C TOKOM.

HccnenoBanue siBIEHUS 31EKTPOMarHUTHOW HHAYKIINH.

Pasnean S. KosieOanusi 1 BOJTHBI

Tema 1. Mexanuueckue u 31eKMpOMaAZHUmMHbLE KOJ1€OAHUA

KonebarenpHas cucrtema. CBOOOIHBIE MeXaHHMYECKHE KoJjieOaHus. ['apMoHWYecKue
konebanusa. [lepuwon, wacrora, amruutyaa u ¢asa konebanuid. [IpyKWHHBI MasTHHK.
MareMaTHuecKuii MasTHUK. YpaBHEHHE rapMOHNYECKHUX KoJjiebanuii. [IpeBpaiienue snepruu
IIPU TAPMOHUYECKUX KOJIeOaHUSIX.

Konebarenbubiii koHTYp. CBOOOJHBIE 3JIEKTPOMArHUTHBIE KOJIEOAHUS B HIEAIBHOM
Koje0aTeaIbHOM KOHTYpe. AHAJOrusi MeEX1y MEXaHWYECKUMH M 3JIEKTPOMarHUTHBIMU
koneOanusamMu. @Popmyna TomcoHa. 3akOH COXpaHEHHMsS DSHEPIMM B  HJCAIbHOM
KoJsie0aTeIbHOM KOHTYPE.

IlpencraBnenre o0 3aTyxawmoIUX KoJeOaHUAX. BbIHyXIeHHbIE MeXaHHYecKue
koseOanus. Pezonanc. BoiHyKA€HHbIE 3JIEKTPOMAarHUTHbIE KOJIeOaHus!.

[lepemennbiii Tok. CHUHycOMAANbHBIM IMEepEeMEHHBIH TOK. MOILIHOCTh NEPEMEHHOTO
TOKa. AMIIUTYJHOE U IEUCTBYIOLIEE 3HAUEHUE CUJIBI TOKA U HAIPSKEHUS.

Tpancdopmarop. IlpousBoacTBo, nepegaya U NOTpeOIEHUE HIEKTPUIECKON IHEPIUU.
OKOJIOTUYECKUE PHUCKU IPU INPOU3BOACTBE dJeKTpodHepruu. KynbTypa HCIOIB30BaHUA
3JIEKTPOSHEPTUHU B MOBCETHEBHOM )KU3HH.

TexHuueckue yCTpOMCTBA M IPAKTUYECKOE IIPUMEHEHUE: JJICKTPUYECKUN 3BOHOK,
reHepaTop NEPEMEHHOr0 TOKA, JIMHUU JIEKTpoIepeiay.

Jlemoncmpayuu

HccnenoBanne  mapaMmeTpoB — KoseOaTeslbHOM  cuUCTeMBbl  (IPYXUHHBIA WK
MaTeMaTHYeCKUI MasiTHUK).

Habmtoienue 3atyxaroniux KoueOaHui.
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HccnenoBanue CBOMCTB BBIHYKACHHBIX KOJICOAHUH.

Habmronenue pesonanca.

CBoOOAHBIC PJIEKTPOMArHUTHBIE KOJICOAHMSI.

OcnumtorpaMmel  (3aBUCUMOCTH  CHJIBI TOKA W HANPSDKCHHST OT BPEMEHH) IS
ANEKTPOMATHUTHBIX KOJICOaHMIA.

Pe3onanc npu mocnenoBaTeaIbHOM COSAMHEHUH PE3UCTOPA, KATYIIKHM MHIYKTUBHOCTH
Y KOHJEHCATOpA.

Monenb TUHUY 3TEKTPOIepe1adH.

Vuenuueckuu sxcnepumenm, 1abopamopmvie pabomul

HccnenoBanue 3aBUCMMOCTH TMEPUOJAa MaNbIX KOJEOAHWA Tpy3a HA HUTH OT JJIMHBI
HUTHU U MaccChl rpysa.

HccnenoBanue nepeMeHHOro TOKa B ILENM W3 IOCJIEIOBATEIBHO COEIMHEHHBIX
KOHJIEHCATOPa, KaTyLIKH U PEe3UCTOpA.

Tema 2. Mexanuueckue u 31eKmpoMazZHumHble 60IHbL

Mexanundyeckue  BOJIHBI,  ycnoBus  pacnpocTtpanenus.  Ilepuoxn.  Ckopocth
pacnpocTpaHeHus U anuHa BoJHbL. [lomepeunsie u nponosbHble BoaHbL. WHTepdepenuus u
nudpakIys MEXaHHUYECKUX BOJIH.

3Byk. CkopocTh 3ByKa. [ poMKOCTh 3ByKa. BeicoTa ToHa. TeMOp 3ByKa.

DNIEKTPOMArHUTHBIE BOJIHBI. Y CIIOBUS U31YyUYEHUs SJIEKTPOMArHUTHBIX BOJIH. B3anmuas
opueHTanus BeKTopoB E, B, V B anekrpomaruutHoi BoiHe. CBOMCTBA 3JIEKTPOMATHUTHBIX
BOJIH: OTPaK€HHE, TPETOMJICHHE, Moysipu3anus, audpaxmus, uaTepdepennus. CKoOpocTh
3JIEKTPOMArHUTHBIX BOJIH.

[IIxana 31eKTpOMarHUTHBIX BOJIH. [I[puMeHEeHHE JIEKTPOMArHUTHBIX BOJH B TEXHUKE U
OBITY.

[IpuHUMITBI pagnuOCBA3M U TeNIeBUACHU. Panronokanus.

DneKTpOMarHUTHOE 3arpsi3HEHUE OKPY)KAIOIIEeH Cpeibl.

TexHuueckue ycTpoicTBa U NPaKTUYECKOE MPUMEHEHUE: MY3bIKAJIbHbIE HHCTPYMEHTHI,
yIIbTPA3BYKOBasl IMATHOCTUKA B TEXHUKE U MEAMIIMHE, pajap, paAuonpuEMHUK, TEIEBU30p,
anTeHHa, Tenedon, CBU-meus.

Jlemoncmpayuu

O06pa3zoBaHue U pacrpoCTPaHEHHE MOMEPEYHBIX U MPOAOIBHBIX BOJIH.

KOHGGJ’IIOH.[CGCSI TCJIO KaK UICTOYHHUK 3BYKaA.
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Habmtoienne oTpakeHus U IPeTOMIICHUS MEXaHUYECKUX BOJIH.

Habmonenue untepdepeHny u AUPpaKkiuu MEXaHHUYECKUX BOJH.

3BYKOBOH pEe30HAHC.

HaGmtonieHne cBSi3M I'pOMKOCTH 3BYKa M BBICOTHI TOHA C AMIUTUTYAOW M YacTOTOM
KOJI€OaHUH.

HccnenoBanue CBOWCTB 3JEKTPOMAarHUTHBIX BOJIH: OTPaXE€HUE, IPEIOMIICHHUE,
nossipu3anus, Judpakius, HHTepdepeHIms.

Tema 3. Onmuxa

I'eomerpuueckas onrtuka. [IpsMoIMHENHOE PacpOCTpPAaHEHHUE CBETa B OJHOPOIAHOU
cpene. JIyd cBera. TOUeUyHbIN UCTOYHUK CBETA.

Otpaxenue cBeTa. 3aKOHBI OTpakeHUs cBeTa. [locTpoeHue n300paxeHuii B MIOCKOM
3epKae.

[Ipenomnenue cBera. 3aKOHBI TPEIOMIICHUS CBeTa. AOCOJIOTHBIM IOKa3aTelb
npenomiieHus. [lonHoe BHyTpeHHee oTpaxeHue. [IpenenbHblil yroa MoJHOro BHYTPEHHETO
OTpaXKEHUSI.

Hucnepcus cera. CrioxkHbIN cocTaB Oenoro cBerta. L[Ber.

Cobupatomue 1 pacceuBarouiye JuH3bl. ToHKas snH3a. DOKycHOE paccTOsIHHE U
ONnTHYECKass cuia TOHKOW JsmH3bL. [locTpoenne wu300pakeHWid B COOHMparOIIUX U
pacceuBaroux JuH3ax. Popmysa TOHKOM JMH3bL. Y BEJIUYEHHUE, 1aBaAEMOE JIMH30M.

[Ipenenbl IPUMEHUMOCTH T€OMETPUYECKON ONTUKH.

BonnoBas onrtuka. Hutepdepeninus cBera. KorepeHTHble HCTOYHUKU. Y CIOBHS
HAONIOZCHNST MaKCHMyMOB W MHHHUMYMOB B HHTep()EPEHIMOHHOW KapTUHE OT JIBYX
cuH(pa3HBIX KOTE€PEHTHBIX HCTOYHHUKOB.

Hudpaxmus cBeta. dudpaxkinuoHHas peméTka. YcloBUE HAOMIOAEHUS TIaBHBIX
MaKCHMYMOB IIpH M1aJICHUH MOHOXPOMAaTHUYECKOTO CBETa HAa AUPPAKIIMOHHYIO PEIIETKY.

[lonapusanus ceera.

TexHu4yeckue yCTpONCTBA M MPaKTUYECKOE MPUMEHEHHE: OYKH, Jiyna, (oroammapar,
MPOSKIIMOHHBINA ammapaT, MHUKPOCKOI, TEJIECKON, BOJIOKOHHAs ONTHKA, AU(paKIUOHHASL
pemeéTKa, MoJISIpOu.

Jlemoncmpayuu

[IpsimonuHeHOE pacrpocTpaHeHHE, OTPaKEHHUE U MpejoMieHHe cBera. Onruyeckue

pUOOPBHI.
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IlosnHOe BHyTpeHHEE oTpakeHue. Mozeis CBeToBoAA.

HccnenoBanue cBOWCTB N300paKeHHI B JTMH3AX.

Moaenu MEUKpPOCKOIIA, TEJIECKOTA.

Hab6mronenue narepdepeHimm crera.

HabGmonenue nudpakinuu ceera.

Habmronenue aucnepcuu cBera.

[TonmyueHue ciekTpa ¢ HOMOIIbIO PU3MBI.

[Tonmyuenue cniekTpa ¢ HTOMOIIbIO TU(PPAKIINOHHON PEIIETKY.

Habntoienue nonspusanuu cBeTa.

Yuenuueckuu sxcnepumenm, 1a6opamopmvie pabomul

N3mepenne nokaszatesns MpeJoMIICHUS CTEKIIA.

HccnenoBanue cBONCTB M300pakeHU B JIMH3AX.

Hab6nronenue qucnepcun cBera.

Pasnen 6. OcHOBBI cienHaJIbHON TEOPHH OTHOCUTEIbHOCTH

['panuIel MPUMEHUMOCTH KiIaccuueckoil MexaHuku. [locTynaTel cienuansHOM TEOpUn
OTHOCUTENIHOCTH: HWHBAPHMAHTHOCTh MOJYJS CKOPOCTH CBETa B BaKyyme, MPHHIIMII
OTHOCUTEILHOCTH DUHIIITEHHA.

OTHOCHUTENIBHOCTh OJJHOBPEMEHHOCTU. 3aMe JICHUE BPEMEHHU M COKPAILIEHUE JUTHHBI.

DHeprusi U UMITYJIbC PEISITUBUCTCKON YaCTHUIBI.

CBsi3b Macchl C YHEPTHEH U UMITYJILCOM PENATUBUCTCKON YaCTUIBl. DHEPTUS MOKOSL.

Pasznen 7. KBanToBas pusuka

Tema 1. Dnemenmol K6AHM OGO ONMUKU

®otonbl. Popmyna Ilnanka cBsi3u SHepruM (GOTOHA C €ro 4acTtoToil. DHeprus u
UMIYNbC HOTOHA.

OtkpeiTie u wuccienoanue Qorodddexra. Ombitet A. I'. CromeroBa. 3aKoHBI
dorordpdexra. VYpaBHenue OiHmTedHa a8 ¢dotorddexra. «KpacHas rpaHuna»
dotorddekra.

Nasnenue cera. OnbiTel I1. H. JIeOenena.

XUMHUYECKOE ICHCTBUE CBETA.

TexHu4eckne yCTpONCTBA M MPAKTHUYECKOE MpUMEHEHue: PoTorneMeHT, GOTOIaTIUK,
coJIHEeUHas OaTtapesi, CBETOIUO/I.

Jlemoncmpayuu
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®oTo3(deKT Ha YCTaHOBKE C TUHKOBOU MJIACTHHOM.

HccnenoBanue 3akoHOB BHENTHETO (oTod(deKTa.

CBeToauOI.

Conneunas Oartapes.

Tema 2. Cmpoenue amoma

Mognens atoma Tomcona. OnbiTel Pesepdopaa mo paccesnuto o -yactunl. [lnanerapuas
Mozenb aroma. [loctynater bopa. M3nydenne u noriomenne (GOTOHOB MPHU MEPExXojie aToma
C OJHOTO YpOBHS »HEpruu Ha Apyroi. Buzasl cnextpoB. CrekTp ypoBHEH 3HEpruu atoma
BOZOpOAA.

BonHoBble cBolicTBa yactull. Bonnsl ae bpoiins. KopnyckynsipHO-BOJHOBON Ayanu3M.

CHOHTaHHOE U BBIHYKJECHHOE U3TyYEHUE.

TexHuueckue yCTpOMCTBA M NPAKTHYECKOEC NPUMEHEHHUE: CHEKTPAJbHbIA aHaln3
(cexkTpockom), J1a3ep, KBAHTOBBIA KOMITBIOTED.

Jlemoncmpayuu

Monens onsita Pesepdopra.

Onpenenenre JIMHBI BOJIHBI Ja3epa.

HabntoieHne nuHeHyaThIX CIEKTPOB U3IIy4EHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, 1abopamopuvie pabomol

Hab6mronenue muHEHYaToro CrexkTpa.

Tema 3. Amomnoe aopo

OKCHEpUMEHTBI,  JOKA3bIBAIOLIUE  CJIOXKHOCTh  CcTpoeHus  sjapa.  OTKpblTHE
panuoakTuBHOCTH. OmbiTel Pesepdopra 1o ONpeneneHuio cocTaBa PaJuOaKTUBHOIO
n3nydyeHus. CoiicTBa anbda-, 6erta-, raMMa-u3nydeHus. BiusHue paguoakTUBHOCTH Ha
YKUBBIE OPraHU3MBI.

OTtkpbiTHE NpoTOHA U HelTpoHa. HyknonHas monens snpa ['eitzenbepra—lBaneHko.
3apsia saapa. MaccoBoe uucio siapa. M30Tormsl.

Anbda-pacniag. ONEKTPOHHBIH M TO3UTPOHHBIM Oera-pacnan. ['amma-uzinydeHue.
3aKOH paJIMOaKTUBHOT'O pacnajaa.

DHeprus cBA3M HYKJIOHOB B siape. SnepHbie cuibl. JleexT maccsl sapa.

SAnepusle peakuuu. JleseHue U CUHTE3 SIEp.
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Snepubiii peaktop. TepmosaepHbiii cunte3. [IpobieMbl M NEPCHEKTUBBI SACPHOU
JHEPreTUKU. JKOJIOTMYECKHUE aCIIEKTHI IEPHON SHEPTETUKH.

OneMeHTapHble YacTulbl. OTKPBITHE TO3UTPOHA.

MeTop1 HaOMIOIEHUS U PETUCTPALIUU 3JIEMEHTAPHBIX YaCTHUIL.

@dyHnnaMeHTanbHbIE B3aUMOACHCTBUSA. EAMHCTBO (hM3NYeCcKOil KapTHHBI MHpA.

TexHuueckue yCTpPOMCTBA U IPAKTUYECKOE IPUMEHEHHE: JO3UMETP, Kamepa
Bunbcona, siepHsbIii peakTop, aToMHas bomoa.

Jlemoncmpayuu

CuéTunK HOHU3UPYIOLIUX YACTHII.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomel

HccnenoBanue TpekoB 4acTHIL (IO TOTOBBIM (oTOrpadusim).

Pasnen 8. DiileMeHTBI ACTPOHOMUM U ACTPOPU3UKHU

Ortanbel pa3BUTHS acTpoHOMuHW. IIpukinanHoe W MUPOBO33PEHUYECKOE 3HAUYECHUE
ACTPOHOMHUH.

Bun 3Bé3aHoro Heb6a. Co3Besnus, spKue 3BE3/bl, JIAHETHI, X BUIAUMOE JIBHKEHHE.

ConHeunas cucrema.

Connue. ConHeuHast akTUBHOCTh. Vcrounuk sHeprun ConHua u 3BE3A. 3BE3NBI, UX
OCHOBHbBIE XapaKTepUCTUKHU. JluarpamMma «CHEKTpalbHBIA KJIACC — CBETUMOCTBY». 3BE3JIbI
IJIaBHOM TOCJIEN0BAaTEIBHOCTH. 3aBUCUMOCTh «Macca — CBETHUMOCTBbY» JJIs 3BE37 IVIaBHOU
MIOCJIEIOBATENIbHOCTA. BHyTpeHHee cTpoeHne 3BE31. COBpEMEHHBIE NPEICTaBICHHA O
MPOUCXOKACHUH ¥ 3BoJonry CoJIHIIA U 3BE3T. DTambl KU3HU 3BE3I.

Mneunsiii Ilyte — Hama 'anaktuka. [lonoxxenue un nuxenue Connua B ["amaktuke.
Tunel ranaktuk. Paguoranaktuku u kBazapsl. YEpHbIE OBIPHI B sIAPAX TAJIAKTHK.

Bcenennas. Pacmupenue Beenennoil. 3akon Xa066ma. PasOeranue ramaktuk. Teopus
Bosbiioro B3peiBa. PenMKTOBOE H3Ty4YEHUE.

MacmrabHast ctpykrypa Beenennoil. Meraranaktuka.

Hepeménusie mpo0i1eMbl aCTpPOHOMUH.

Vuenuueckue nabaooenus

HaOntoneHuss HEBOOPYKEHHBIM  IJIA30M C  HUCIOJIB30BAaHUEM  KOMIIBIOTEPHBIX
MPWIOKEHUN JUIsl OINpEAENICHUs] MOJIOKEHUSI HEeOECHBIX OOBEKTOB Ha KOHKPETHYIO JNaTy:
OCHOBHBIE c03Be311s1 CEBEPHOIO NOJYIIApUs U SIPKUE 3BE3IBI.

HaGmtonenus B Teneckorn JlyHsl, muianet, Mueunoro IlyTu.
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O0o0marnee NOBTOpeHne

Ponp Qu3MKM M acTpOHOMHMH B SKOHOMHYECKOM, TEXHOJOIMYECKOW, COLMAIBHON U
THYECKON cdepax NesATENbHOCTH YeJIOBEeKa, poJib M MeCTO (PU3MKH U acTPOHOMHUH B
COBPEMEHHOM Hay4yHOH KapTUHE MHpa, pojb (U3HUecKod Teopun B (HOPMHUPOBAHHUU
MIPECTaBICHUH 0 (pU3NYecKol KapTHHE MUpPa, MECTO (PU3UUECKON KapTHHBI MUpa B 0OIIEeM
PAoy COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX IIPEACTABICHUHN O IIPUPOJIE.

Me:xnpeameTHble CBSI3U

N3yuenne kypca ¢usuku 6a3oBoro ypoBHsA B 11 kiacce ocyliecTBisieTcsl ¢ y4€TOM
COJEpKATEIbHBIX MEXKIIPEIMETHBIX CBSI3€H C KypcaMH MaTeMaTHUKH, OWOJOTHH, XUMHH,
reorpaduu U TEXHOJIOTHH.

Mesicnpeomemmuvie nonsimus, CBA3aHHbIE C U3yYCHHEM METOJIOB HAyYHOI'O MO3HAHMS:
SIBJICHUE, HAy4dHbINH (akT, runore3a, (Gpuanyeckas BeIWUYMHA, 3aKOH, TCOPHs, HAOIIOJEHUE,
AKCIIEPUMEHT, MOJIEJIUPOBAHUE, MOJIEIb, U3MEPEHHUE.

Mamemamuxka: pelIeHUE CHCTEMBbl YPAaBHEHUH, TPUTOHOMETPHYECKUE (DYHKIUH:
CHUHYC, KOCHUHYC, TAHI'€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHUUECKOE TOXKAECTBO, BEKTOPBI
U UX TPOCKLUUU HA OCH KOOPAMHAT, CJIOXCHHE BEKTOPOB, IPOM3BOAHBIC AJIEMEHTAPHBIX
GbyHKIWH, TpU3HAKKA TOJ00UST TPEYroJbHHUKOB, ONpPENeICHNE TUIOMAIN TUIOCKUX (GUryp U
00BEMa Tell.

bBuonozus: snexrpuyeckue sBJICHUS B JKUBOW NPHpOJE, KojleOaTeabHbIe TBI)KEHUS B
KMBOW IIPHUPOJIE, ONTUYECKHUE SBJICHUSA B )XKMBOW IPHUPOJE, NCUCTBHE paJuallii Ha >KUBbBIE
OpraHU3MBI.

Xumus: CTpOEHHE aTOMOB M MOJIEKYJ, KPUCTAJUIMUECKas CTPYKTypa TBEPABIX Tell,
MeXaHU3Mbl 00pa30BaHUs KPUCTAIUTMYECKON PEIIETKH, CIIEKTPAIbHbBIN aHAIN3.

l'eoepachus: marHuUTHBIE TOJIIOCA 3€MIIM, 3aJI€KHM MAarHUTHBIX pyJ, (oTochEMka
3€MHOM MMOBEPXHOCTH, MPEJICKA3aHNUE 3EMIIETPSICECHUM.

Texnonoeusi: ~ NUHMM  DJEKTpoIlepenady,  TE€HepaTop  IEPEeMEHHOT0  TOKa,
NEKTPO/ABUraTelb, WHIYKIMOHHAS I€4Yb, pajgap, paguoONpUEMHMK, TEJIEBU30D, AHTEHHA,

TCJ'IC(I)OH, CBq-He‘-IL, HpOCKL[I/IOHHHﬁ arrapar, BOJIOKOHHAas OIITHKA, COJTHCYHAA 6aTape51.
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TEMATHYECKOE INTAHUPOBAHHUE

10 KJIACC
HaumenoBanue
Ne KoanyectBo Monayab paGo4eil mporpaMmmbl
pa3aesioB U TeM
n/n 4acoB BocnuTanus «IKoJbHBIH yPOK»

NPOrpamMmbl

Paznea 1. PU3UKA U METO/JbI HAYYHOI'O IIO3HAHUA

dusuka u MCTO/bI

- [TocBaménnspiii JInro HewnssecTHOTO

cojrgara

1.1 2 - IlocBaménneii  [uio  I'epoeB
Hay4YHOTO ITO3HAHUS
OteyecTBa
Hroro o pasuerny 2
Paznen 2. MEXAHUKA
- [TocBsm€nnslii J[HIO MaMsITH KepTB
nenopranuu HapooB Kpsima
2.1 Kunematuka 5
- [ocBsAwm€nnsIi J{HIO cl1aBSHCKON
MMUCBMEHHOCTHU U KYJBTYpPBI
MesxnyHapoaHbIi JIEHb
pacrpoCcTpaHeHHs TPaMOTHOCTH
- [TocBsieHHbBIN JIH10
l'ocynapctBenHOrO repOa u
2.2 Jlunamuka 7 lNocynapctBenHOTO (nara

PecniyOnmuku Kppim
- TlocBsaméHubli 65-1€THIO CO IHA

3axoKeHus BedHnoro orus
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’3 3aKOHbI COXpaHEHHUS B

MEXaHUKE

Hroro no paszneny

18

Paznea 3. MOJIEKYJIAPHASA ®U3NKA U TEPMOINHAMHUKA

- Tlocesmennslii  JIHIO 3aIlIUTHUKA

OcHoOBBI OteuectBa
3.1 | MonekynsapHO- 9 - [locesmennsIit [IHio BoccoeAMHEHUS
KMHETUYECKON TEOPUHU Kpeima ¢ Poccueit
- BcemupHblii J1€Hb TPUBETCTBUU.
Ypok — o61eHus
OcHOBBI )
3.2 10 - IlocBsaménnpiii JlHro Marepu B
TEPMOJTMHAMUKH
Poccun
ArperaTHble )
- Ilocsaménnpii JIHIO MHBAIMIOB
3.3 | cocTOsTHHS BEUIECTRA. 5
@da30BbIE IEPEXOBI
Hroro no pazneny 24
Pazpnen 4. QJIEKTPOAUHAMMUKA
- Ilocesawmennslii BcemupHomMy [1HIO
4.1 DIIeKTpOCTaTUKA 10 TeaTpa
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IlocTosHHBIN

BHCKTpI/ILICCKI/Iﬁ TOK.

- JleHp cmexa u romopa.

IMucarenu

4.2 14 CMEIOTCS
Toku B pa3smuuHBIX
cpenax
Wroro no pazueny 24
OBUIEE KOJIMYECTBO 63

YACOB I10 I[TPOTPAMME
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11 KJI

ACC

Monyan padoueit

Ne HaumenoBanmue pasnenon | KoanuecrBo
NporpamMMbl BOCIIUTAHUS
n/n U TeM MPOrpaMMblI qJacoB
«IIIKOJBHBIN YPOK»
Pazpen 1. 9JIEKTPOANHAMMUKA

Mar»auTtHoe moiJe.

- IlocBsAménumiit

JIH1I0

HewnsBecTHoro cojrgaTra

1.1 | DnekTpoMarHuTHas 11 - IlocBaméuneii JIno ['epoes
WHI YKL OteuectBa
Hroro no pazgeny 11
Pazpnen 2. KOJIEBAHUSA U BOJIHbI
- [locBam€énnpii  JIHIO maMsITH
XKEPTB  JIETIOPTAllMM  HApOJOB
Mexanuueckue u
Kpsima
2.1 | aneKTpOMarHuTHHIE 9
- IHocBsiménnbiit {010
KoJieOaHus
CJIaBSHCKOM MUCHbMEHHOCTH U
KYJIbTYpbI
-MexayHapoIHbIN JICHb
pacnpocTpaHeHHs TPaMOTHOCTH
-ITocBsieHHBIN JlH10
MexaHn4deckue u
2.2 5 l'ocynapctBennoro  repba u
3J€KTPOMArHUTHBIE BOJIHBI
l'ocynapctBenHoro ¢nara
Pecniy6nuku Kppim
2.3 OnTuka 10 - TlocBAm€HHBIN 65-71€THIO CO
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ITHS 3a0KeHus BedyHoro orus

Htoro no pazneny

24

Pasznea 3. OCHOBBI CIEIIMAJIBHOM TEOPUM OTHOCUTEJIBHOCTH

- TTocBANEHHBII JHr0

HapOJHOIro €IUHCTBA

31 OcHOBBI crielIMaIbHON 4 - [TocBsmEHHBIN =10
' TEOPUHU OTHOCUTEIBHOCTH l'ocynapctBenHOrO repba
Poccuiickoit ®enepanuu
Nroro no pazgeny 4
Pasznen 4. KBAHTOBAS ®U3UKA
- ITocBsiieHHBIN JHto
Konctutynun Poccuiickoi
i1 DJ1eMEHTELI KBAHTOBOM 6 ®denepannun
" | onrtukm - IlocBsmeHHBIN JHr0
PecniyOnuku Kppeim
- Ypok MyxkecTBa k JHIO
4.2 Crpoenue aToma 7 MIaMsITH O POCCHUSIHAX,
WCTIONHSBIIUX CITY>KEOHBIN JOT
3a npenenamu OreyecTBa
- BcemupHsblii 1eHb
4.3 ATOMHOE PO 5
MIPUBETCTBHMA. YPOK — OOIICHHS
Hroro mo pazneny 18

Paznea 5. 9JIEMEHTBI ACTPOHOMUHU U ACTPODPU3ZUKHU
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ONEMEHTHI ACTPOHOMHHU U

- IlocBaménnsiii JIHro matepu B

5.1 7 Poccun
acTpou3uku

Hroro no pasneny 7

Pazgen 6. OGOBILIAIOLIEE IOBTOPEHUE
- TTocBANEHHBII JHr0
WHBAJINIOB

6.1 O6o0mraromiee MOBTOPEHHE 4 - Tlocesamennsnii BcemupHomy

TTHIO TeaTpa

Hroro no pasneny 4

OBUIEE KOJIMYECTBO YACOB 68

I10 [TPOI'PAMME
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YYEBHO-METOANYECKOE U MATEPUAJIBHO-TEXHUYECKOE

OBECIHEYEHHUE OBPA3OBATEJIBHOI'O ITPOLECCA

1. ®wusuka, 10 xknacc/ Mskumes I'.5., byxosues b.b., Corckuit H.H. mon pengakuueit
[MapdentoeBoit H.A., Akunonepnoe obmectBo «M3narenpctBo «IIpocsemenuey, 2022

2. ®wuswmka, 11 knacc/ Mskumes I'.J1., byxosues b.b., Yapyrun B.M. non penakuueit
[TapdentbeBoii H.A., AknimonepHoe obmectBo «M3matenbctBo «IIpocsemenuey, 2022

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETHU

HUHTEPHET

1. https://physics.ru/

http://ifilip.narod.ru/

2
3. http://kvant.mccme.ru/
4. https://phys-ege.sdamagia.ru/
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