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IINIAHUPYEMBIE PE3YJIbTATbBI OCBOEHHA ITPOITPAMMBLI 110
OU3UKE HA YPOBHE CPEJTHEI'O OBIIIEI'O OBPA3OBAHUA

OcBoenne yuebHoro mpenmera «Ddusmka» HaA ypOBHE CpPETHErO OOIIETO
obOpazoBaHusi (0a30BBIM YpOBEHB) JOKHO OOECHEUUTh JOCTHUKEHUE CICAYIOITUX
JMYHOCTHBIX, METAIIPEIMETHBIX M MPEAMETHBIX 00pa30BaTEeIIbHBIX PE3yIbTaTOB.

JINMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pE3yNbTaThl OCBOEHUSA yueOHOro mnpeamera «DPu3MKa» AOJKHBI
OTpaxxaTb TOTOBHOCTb M  CIIOCOOHOCTh  OOydYarouuxcsi  pyKOBOICTBOBATHCSA
cOpMUPOBAHHONW BHYTpPEHHEH TO3MLMENH JUYHOCTH, CHUCTEMOW II€HHOCTHBIX
OpUCHTAllU{,  TIO3UTUBHBIX  BHYTPEHHUX  YOCXKICHHHA,  COOTBETCTBYIOIIMX
TPaJULNOHHBIM [IEHHOCTAM POCCUICKOT0 00IIECTBA, PACIIUPEHNE KUZHEHHOTO OIbITA
U OIbITa JACATEIPHOCTH B TMPOLECCE pEANIN3alUd OCHOBHBIX HAIPaBICHUI
BOCIIUTATENBHOMN JAESITEIBHOCTH, B TOM YUCJIE B YaCTH:

1) rpa:knaHCKOro BOCIUTAHMS:

c(OPMUPOBAHHOCTh TPAKIAHCKOM MO3UIMU OOYYaIOLIErocs Kak aKTHMBHOIO M
OTBETCTBEHHOTO YJIEHa POCCUKCKOT0 OOIIECTBA;

OPUHATHE  TPAJUUUMOHHBIX  OOLIEYEIOBEYECKUX  T'YMAaHUCTUYECKHX U
JEMOKPATHYECKUX LIEHHOCTEN;

TOTOBHOCTh BECTH COBMECTHYIO JEATEIbHOCTh B HMHTEpPECax TIPaKJaHCKOIO
oO11ecTBa, yuacTBOBaTh B CAMOYINPABIECHUH B 00pa30BaTeIbHON OpraHU3alliiy;

YMEHHE B3aUMOJEHCTBOBATh C COLIMAIbHBIMU UHCTUTYTAMU B COOTBETCTBUU C UX
GYyHKUMSIMU 1 HA3HAYCHUEM;

TOTOBHOCTbh K TYMAHUTAPHOM U BOJIOHTEPCKON AEATEIBHOCTH;

2) NIaTPUOTHYECKOTO BOCTIMTAHMA:

c(OpPMUPOBAHHOCTH POCCUNCKOMN TPAXKIAHCKON UIEHTUYHOCTH, MaTPHOTU3MA;

LIEHHOCTHOE OTHOILIEHHE K TOCYAapCTBEHHBIM CHMBOJIAM, JIOCTUKECHUSIM
POCCUICKUX YUEHBIX B 00J1acTU (DU3UKU U TEXHUKU;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCTIUTAHUS

c(OpPMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO MTOBEICHUS;

CIIOCOOHOCTh OLIEHHMBAaTh CHUTYallUI0 M TMPUHUMATh OCO3HAHHBIE PEIICHHUS,
OpPUEHTHUPYACh Ha MOPAIbHO-HPABCTBEHHBIE HOPMBI M ILEHHOCTH, B TOM YHCIE B
NEATEIbHOCTU YYEHOTO;

OCO3HaHHUE JINYHOTO BKJIaJa B IOCTPOEHUE YCTOMUMBOTO OyAyIIero;

4) 3cTeTHYECKOro BOCIIUTAHMS

ACTETUYECKOE OTHOUIEHWE K MHPY, BKIIOYAas ICTETUKY HAay4YHOTO TBOPYECTBA,
npucyuiero pu3nyeckoil Hayke;

5) TpyA0BOro BOCIIUTAHUS:



MHTEpPEC K Pa3nuyHbIM chepam npodeccuoHaNbHON NeATeIbHOCTH, B TOM YHUCIIE
CBSI3aHHBIM C (PU3UKON UM TEXHUKOW, YMEHHE COBEpPILATh OCO3HAHHBIN BBIOOp Oymymiei
npodeccuu U peann30BbIBaTh COOCTBEHHBIE KU3HEHHBIE TIIAHBI;

TOTOBHOCTh M CIIOCOOHOCTh K OOpa3oBaHMIO U CamMOOOpa30BaHUIO B 0OOJACTH
¢u3MKK Ha MPOTSHKEHUU BCEH KU3HU;

6) IKOJIOrHYeCKOT0 BOCIIUTAHMS

c(OPMUPOBAHHOCTh  JKOJIOTHMYECKON  KYJIbTYpPhl, OCO3HAaHUE TJI00AIbHOTO
XapakTepa 3KOJOTMYECKUX Ipodiem;

TUIAHUPOBAHHUE U OCYIIECTBIICHUE NIEHCTBUI B OKPY)KAIOLIEH cpene Ha OCHOBE
3HAHUA LIeJIed yCTOMUMBOrO pa3BUTHSI YEIIOBEUECTBA,

paciIMpeHHe OMbITa ACSITEIbHOCTH 3KOJOTHYECKONW HApaBJICHHOCTH Ha OCHOBE
MMEIOIINXCS 3HAaHUH o (pru3uKe;

7) IEeHHOCTH HAYYHOT0 MO3HAHMA:

C(OPMHPOBAHHOCTb ~ MHPOBO33PEHHS, COOTBETCTBYIOIIETO  COBPEMEHHOMY
YPOBHIO pa3BUTHUs HU3NUECKOIN HAYKH;

OCO3HaHHWE LIEHHOCTH HAYYHOU JIEATEIbHOCTH, TOTOBHOCTh B MPOIECCE U3YyUCHUS
GU3MKN  OCYIIECTBISATH NPOEKTHYHD W HCCIENOBATENbCKYI0  JIEATEIbHOCTh
MHJIMBUIYaJIbHO U B TPYIIIIE.

METAIIPEJMETHBIE PE3YJ/IbTATDBI

Ilo3HaBaTe/IbHBbIE YHUBEPCAJbHbIE YUeOHbIE 1eiiCTBUS
ba3oBble J1ornyeckue qeMCTBHUA:
CaMOCTOSTENLHO (POPMYITHPOBATh U aKTYaJTU3UPOBATH MTPOOJIEMY, pacCCMaTPUBATh
€€ BCECTOPOHHE;
ONpENEATh LEJIH JESITEIbHOCTH, 3aJaBaTh MapaMeTpbl W KPUTEPUU HX
JIOCTHIKCHMS,
BBISIBIIATh 3aKOHOMEPHOCTH WM MPOTHBOPEYHS B PaCCMATPUBAEMBIX (PU3MUECKHUX
SIBIICHUSIX
pa3pabarpiBaTh IJIaH pEIICHUS MpoOJieMbl ¢ YYETOM aHadu3a HMEIOIIMXCS
MaTepUaIbHbIX U HEMATEPUAIBHBIX PECYPCOB;
BHOCUTH KOPPEKTUBBI B JIESITEIBHOCTh, OLEHUBATh COOTBETCTBUE PE3YJIbTATOB
LEJISIM, OICHUBATh PUCKU MTOCIEACTBUN IESITEIBHOCTH;
KOOPJAMHUPOBATH U BHITIOIHATH Pa0OTY B YCIOBUSAX PEaIbHOTO, BUPTYAIbHOTO U
KOMOMHUPOBAHHOTO B3aUMO/ICUCTBUS,
pPa3BUBATh KPEATHBHOE MBINICHNE TIPH PEIICHUH )KU3HEHHBIX MMPOOIIEM.
ba3oBble ucciaenoBarejabCcKue AelCTBHA.
BJIAJICTh HAYYHOM TEPMHUHOJIOTUEW, KIIOUYEBBIMUA IOHATHUSMHU M METOJAAMHU
(bu3nyeCcKo HAYKH;



BJIAJIETh HABBIKAMHU Y4eOHO-MCCIICOBATEILCKOM M MPOEKTHOW IESTEITLHOCTH B
o0nacti (U3HMKH, CIMOCOOHOCTHIO W TOTOBHOCTBIO K CAMOCTOSITEIBHOMY TIOUCKY
METOZIOB pEUICHUs 3a7ad (PU3UUECKOTO COJNEPIKAHWS, NPUMEHEHHUIO DPAa3IMYHBIX
METO/I0B IIO3HAHUS;

BIAJETh BUIAMHM JAEATEIBHOCTH 1O TIOJYYEHHIO HOBOTO 3HAHMA, €ro
UHTEpIpETaINH, TPeoOPa30BaHUIO U IPUMEHEHHUIO B PA3IMYHBIX YICOHBIX CUTYAIUSX,
B TOM YHCJIE TIPH CO3/IaHUM YUICOHBIX ITPOEKTOB B 001aCTH (PU3UKH;

BBISBIISITh IPUYMHHO-CJIEICTBEHHbIE CBSI3M M aKTyalM3MpOBaTh 3ajady,
BBIJIBUTATh TUIOTE3y €€ pelIeHus], HaXOAUTh apTyMEHTHI JUIS JI0Ka3aTeJIbCTBA CBOMX
YTBEPKICHMIA, 331aBaTh apaMeTPbl U KPUTEPUU PEIICHUS;

aHAIM3UPOBATh MOJYYCHHBIC B XOJI€ PEIICHUS 337a4d Pe3yNIbTaThl, KPUTUICCKH
OLIEHUBATh UX IOCTOBEPHOCTH, POTHO3UPOBATH H3MEHEHUE B HOBBIX YCIIOBUSX;

CTaBUTh W (OPMYIHPOBATH COOCTBEHHBIE 3aJaud B 00pa30BaTEIbHON
AESITeIbHOCTH, B TOM UUCIIE TIPU U3yYCHUU (QUBHKHU;

JaBaTh OIIEHKY HOBBIM CUTYAIIHsIM, OLICHUBATH MPHOOPETEHHBIN OTIBIT;

yMETh TEPEHOCUTh 3HaHUS 10 (u3uKe B TPAKTUYECKYI0  O0JIACTh
KU3HENIEATEIILHOCTH;

yMEeTh HHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIaCTe;

BBIJIBUTATh HOBbIE UEH, IIPEAIaraTh OpUTrHHAIbHBIE TIOAXO0/IbI U PELICHNUS;

CTaBHUTb IPOOJIEMBI U 33]1a4H, TOTYCKAIOIIHE ATbTEPHATUBHBIC PEIICHUSI.

Pabora ¢ unpopmanmeii:

BJIaJCTh HaBBIKAMHU IMOJydyeHHs] MHPOpMaLUu (U3MYECKOTO COAEPIKAHUS U3
MUCTOYHUKOB pa3HBIX THUIOB, CAMOCTOSITENBHO OCYIIECTBIISATh IOMCK, aHAJu3,
CHCTEMAaTH3allMI0 W HHTEPIpeTanuio HMH(OOpMAIMK pPa3IWYHbIX BUAOB U (HopMm
PEICTABIICHIS;

OLIEHUBATh JJOCTOBEPHOCTH HH(OpMAITUH;

HCIIOJIb30BaTh CPeACTBa MH(POPMAIIMOHHBIX U KOMMYHUKAIIMOHHBIX TEXHOJIOTHA
B pEIICHUH KOTHUTHUBHBIX, KOMMYHHKATHBHBIX M OPTraHM3AaLMOHHBIX 3a/1ady C
coOmofieHneM TpeOOBaHWM JPrOHOMHUKH, TEXHUKH OE€30MaCHOCTH, THUTHECHBI,
pecypcocOepexeHns, TPaBOBBIX M AITHYECKUX HOPM, HOPM HH(POPMAIMOHHOM
0e30MacHOCTH;

CO3/1aBaTh TEKCThI (PU3NYECKOTO COAEPIKAHUS B pazIMyHbIX (popmarax ¢ yuéTom
Ha3HaueHUs: MH(OpMaIuM M LEJIeBOM ayIUTOpUH, BHIOMpas ONTUMAIbHYIO (opmy
NPEJCTABIICHHS U BU3yaJIH3allHH.

KoMmyHnKkaTHBHBbIE YHHBeEpPCAJbHbIE Yy4eOHbIe 1eHCTBUS:
OCYUIECTBJIATH OOIIEHNE HA YPOKax (PM3UKU U BO BHEYPOUHOU JEATEIbHOCTH;
pacmo3HaBaTh MPEANOCHIIKA KOH(PIUKTHBIX CUTYaIMd U CMATYaTh KOH(IUKTHI;
Pa3BEPHYTO M JIOTUYHO U3JIaraTh CBOKO TOYKY 3PEHHSI C HCIOJIb30BaHUEM
A3BIKOBBIX CPEJICTB;



MMOHUMAaTh WM MCIOJb30BaTh MNPEUMYILIECTBA KOMAHJIHOM W WHIWBUIYaJIbHOU
paboThI;

BBHIOMPATh TEMAaTUKy W METOJbl COBMECTHBIX JEUCTBHM C Yy4ETOM OOIIHMX
MHTEPECOB U BO3MOKHOCTEN KaKJIOTO YJIEHA KOJIJIEKTUBA;

OPUHUMATh  LEJIM  COBMECTHOM  JI€ITENbHOCTH,  OpPraHU30BbIBATH U
KOOPJIMHUPOBATh JIEUCTBUS 110 €€ JOCTHKECHUIO: COCTAaBJIATh IUIAH JCHUCTBU,
pactpenensaTb poid ¢ YYETOM MHEHMM YYaCTHUKOB, OOCYXHaTh pE3yJbTaThI
COBMECTHOM palOThI;

OLICHMBATh KAYECTBO CBOEr0 BKJIAJIAa M KAKJOTO YYaCTHUKA KOMaHJIbl B OOLIUH
pe3yNbTaT 1Mo pa3padoTaHHBIM KPUTEPUSIM;

MpeajiaraTb HOBBIE IPOEKTHI, OLEHUBAaTh MJAECH C TMO3UMLUUU HOBU3HBI,
OPUTMHAIIBHOCTH, TPAKTUYECKON 3HAYUMOCTH;

OCYILIECTBJISITh  MMO3UTUBHOE CTPATETMYECKOE MOBEACHUE B  PA3IMYHBIX
CUTYaIMSIX, IPOSIBIISITH TBOPUYECTBO U BOOOpaKEHUE, ObITh MHUIIMATUBHBIM.

PeryasiTuBHbIe YHHBepcaJibHbIe YUeOHbIe AelicTBUS
Camoopranusanus:

CaMOCTOSITEJIbHO OCYIIECTBIISATh I103HABATEIbHYIO JAESITEIBHOCTh B 00JIaCTH
GU3MKM W acCTPOHOMMHM, BBIABIATH MPOOJEMBbI, CTaBUTh U  (POPMYIHPOBATH
COOCTBCHHEIC 3a]1a4H;

CaMOCTOSITEJIbHO COCTABJIATH IUIAH PELICHUS! paCYETHBIX U KAYECTBEHHBIX 33]a4,
IUIaH BBINOJHEHUS MPAKTUYECKOM paboThl € y4ETOM MMEIOIIUXCS PECYpPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U NPEANOYTEHUM;

JaBaTh OLEHKY HOBBIM CUTYaIUsIM;

paciupsTh paMKH y4eOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MPEANOYTECHUH;

JeNaTh OCO3HAaHHBIM  BbIOOp, AapryMeHTHpOBaTh €ro, OpaTb Ha ce0s
OTBETCTBEHHOCTb 3a PELICHUE;

OLICHHUBATH MPHUOOPETEHHBIN OTIBIT;

croco0CcTBOBaTh (POPMHUPOBAHUIO U MPOSABICHUIO SPYIUIMHU B 00JaCTH (PU3UKH,
MTOCTOSIHHO TTOBBINIATH CBOW 00pa30BaTEIIbHBIN U KYJIbTYPHBIH YPOBEHb.

CaMOKOHTPOJIb, SMOLHOHAJIBHBII HHTEJICKT:

JaBaTh OLIEHKY HOBBIM CHUTYyalUsiM, BHOCUTb KOPPEKTHUBBI B JESITEIBHOCTD,
OLICHHUBATh COOTBETCTBUE PE3YJIbTATOB LEISIM;

BJIa/ICTh HaBBIKAMU IM03HABATEIbHON pe(IeKCHU KaK OCO3HAHUS COBEPIIAEMbIX
JEMUCTBUM U MBICIUTENBHBIX ITPOLECCOB, UX PE3YJIbTATOB U OCHOBAHMUIA;

UCIOJb30BaTh NMPUEMBI pedekcun s OLUEHKU CHUTyallud, BbIOOpa BEPHOIO
pelIeHus;

YMETh OILICHUBAThb PUCKU M CBOEBPEMEHHO TMPUHUMATh pEIICHUS M0 UuX
CHIDKEHUIO;



MpUHUMATh MOTHUBBI W apryMEHTHl JPYTUX TpU aHAIW3E PE3yJIbTaTOB
NEeSTeTHbHOCTH;

MPUHUMATH Ce0s1, TOHUMAsi CBOM HEJIOCTATK! U JOCTOMHCTBA;

OpUHUMATh MOTHBBI W apryMEHThl JApPYIMX T[pU aHaju3e pe3yJbTaToOB
NEeSTENbHOCTH;

MPU3HABATh CBOE MPABO U MIPABO IPYTUX HA ONTHOKH.

B mporecce MOCTMXKEHHSI THYHOCTHBIX PE3YIHTATOB OCBOCHHS MPOTPAMMBI TIO
dbusuke I YpOBHS  cpeaHero  oOmero  oOpa3oBaHHS Yy  OOyYaromuxcs
COBEPILIEHCTBYETCSA AMOIIMOHAJIbHBIN MHTEJIEKT, peanoaratonmii
c(hOpMHUPOBAHHOCTH:

CaMOCO3HAHUS, BKJIIOYAIONIETO0 CIMOCOOHOCTh MOHWUMATh CBOE SMOIMOHAIBHOE
COCTOSIHWE, BUJCTh HAIMpaBICHUS Pa3BUTHUS COOCTBEHHOW 3MOIMOHAIBHOU Chephl,
OBITh YBEPEHHBIM B ce0e;

CaMOpETYJIMPOBaHUs, BKJIIOYAIOUIETO0 CAMOKOHTPOJb, YMEHUE MPUHUMATh
OTBETCTBEHHOCTh 32 CBOE TMOBEIEHHE, CIIOCOOHOCTh  QJanTHPOBATHCA K
AMOITMOHAIEHBIM U3MEHEHHSM U TIPOSIBIATh THOKOCTH, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHWBAIMM, BKIIIOYAIOIICH CTPEMIJICHHE K JOCTIDKCHUIO 1ETH U
ycrnexy, ONTHUMHU3M, WHUIMATUBHOCTb, YMEHHUE JCHCTBOBAaTH HCXOIS W3 CBOHUX
BO3MOKHOCTECH;

AMIIATUHU, BKJIIOYAIONIEH CHOCOOHOCTh TMOHMMATh AMOIIMOHATBLHOE COCTOSHUE
JIPYTUX, YIUTHIBATH €T0 TIPHU OCYIIECTBICHUH OOIIEHUS, CTIOCOOHOCTh K COYYBCTBHIO U
COMEPEKMUBAHUIO;

COLIMAJIbHBIX HABBIKOB, BKJIIOYAIOIIMX CIOCOOHOCTh BBICTPAMBATH OTHOIIECHMS C
IPYTUMU JIIOAbMU, 3200 TUTHCSI, POSIBIISATH UHTEPEC U pa3peniaTh KOHQIUKTHI.

NPEJIMETHBIE PE3YJIBTATHI

K xoniy obyuenust B 10 kjiacce npeIMeTHBIE PE3yibTaThl HA 0a30BOM ypOBHE
JOJDKHBI OTpaXkaTh COOPMUPOBAHHOCTD Y 00YUAOIINXCS YMEHUM:

JEMOHCTPUPOBATh Ha IMPUMEpPAX POJib U MeCTO (U3MKU B (HOPMUPOBAHUU
COBPEMEHHOW HAy4YHOW KapTUHbI MHUpPa, B Pa3BUTUM COBPEMEHHONW TEXHUKU U
TEXHOJIOTUH, B PAKTUYECKOU IESITENBHOCTH JIFOJEH;

VYUTHIBATh TPAHUIBI MPUMEHEHUS U3YYCHHBIX (U3UYECKUX  MOJIEIICH:
MaTepualibHas TOYKA, WHEpLHAJIbHAs cHUCTeMa OTcuéra, abCOJIOTHO TBEPAOE TEJIO,
UJICAIbHBIM a3, MOJECIHU CTPOCHHUS TIa30B, KUIAKOCTEW WU TBEPABIX TEJI, TOUYCUHBIN
AIEKTPUUECKUH 3apsij] IPU PEIICHUH (PU3NYSCKHUX 3a/1a4;

pacnio3HaBath (puU3MUECKHE SBIEHUS (MPOIECCh) U OOBACHITH MX HA OCHOBE
3aKOHOB MEXAHUKH, MOJICKYJISIPHO-KMHETUYECKOW TEOPUU CTPOCHUSI BEIIECTBA W
AJIEKTPOJAMHAMUKH: PABHOMEPHOE M PABHOYCKOPEHHOE MPAMOJIMHEUHOE IBHUKEHUE,
CBOOO/IHOE MaJICHUE TeJ, JBH)KCHUE M0 OKPY)KHOCTU, MHEPLIMSI, B3aUMOJICHCTBUE TeT,



b dy3usi, OpOyHOBCKOE TBMIKEHUE, CTPOSHUE KUAKOCTEH M TBEPIBIX TEJ, N3MECHCHUE
0o0b€Ma Ten MpU HarpeBaHuWU (OXJIAXKICHUH), TEIJIOBOE PABHOBECHE, HCHApEeHUE,
KOHJICHCAIUsl, [UIABJICHUE, KpUCTA/UIM3alUsl, KHUIEHUE, BIAXKHOCTh BO3/YyXa,
NOBBIIICHUE JABJICHUS ra3a MpU €ro HarpeBaHUU B 3aKPBITOM COCYAE, CBSI3b MEXKIY
napamMeTpaMH COCTOSIHMS ra3a B M30MPOLECCaX, AIEKTPU3aLUs Tell, B3aUMOJICHCTBUE
3apsiioB;

OMHCHIBATh MEXAHWYECKOE JBIDKCHUE, WCTIONB3YysSd (U3UYECKUE BEIMYMHBIL:
KOOpJIMHATA, MyTh, IEPEMEIIEHUE, CKOPOCTh, YCKOPEHHE, Macca Teja, CUila, UMITYJIbC
Tejna, KUHETUYECKas »JHEprus, IOTEHIMalbHAs OJHEprusi, MexaHuueckas padoTa,
MEXaHUYeCKasi MOILHOCTb; MTPU OMUCAHUU MPABUIILHO TPAKTOBATh (PU3MUYECKHUIN CMBICI
UCIIOJIB3YeMbIX BEJIMYHMH, WX OO0O3HAYCHHWS W EIUHUIBI, HAXOIUTh (HOPMYIIHI,
CBSI3BIBAIONTNE JAHHYIO (PU3MUECKYIO BEJIMUUHY C IPYTUMH BEIIMUYNHAMU;

OMKCHIBATH U3yUYECHHbIE TEIJIOBbIE CBOMCTBA TEJ U TEIUIOBBIE SBJICHUS, UCTIOIb3YS
¢u3rueckrue BEIMYWHBI: JaBJIEHUE Tra3a, TEeMIeparypa, CpeIHssl KUHEeTHYecKas
SHEPrusi Xa0TUYECKOTO JBUKEHUSI MOJIEKYJI, CPEIHEKBA/IpaTUYHAs. CKOPOCTh MOJIEKYI,
KOJIMYECTBO TEIUIOTHI, BHYTPECHHSSI dHEPrus, padbora raza, KodQ(PHUIMEHT MOJIEe3HOTO
JICHUCTBUS TEIUIOBOTO JBUTATEINISI; TIPU ONKMCAHUM MPABHIBHO TPAKTOBATH (PU3MUECKUIN
CMBICJI UCIOJIb3YEMbIX BEJIMYMH, UX O0O3HAUYECHUS] U €AUMHUIIbI, HAXOAUTh (HOPMYIIbI,
CBA3BIBAIOIIME JAHHYIO (PU3HUECKYIO BEJIMUMUHY C IPYTUMH BEJIMUYMHAM;

ONUCBHIBATh HM3YYEHHBIE AJIEKTPUUYECKUE CBOMCTBA BEILECTBA U AJIEKTPUUYECKUE
sByIeHHs (TIPOIIECCHI), MCIOJIb3YsS (U3UYECKHUE BEIMYMHBL: DJICKTPUUYCCKUAN 3apsij,
ANEKTPUUECKOE T10JIe, HAMPSHKEHHOCTH IMOJIsI, MOTEHIMAJ, Pa3HOCTh MOTEHIIMAJIOB; MpPU
OMKMCAHUMU TPABWIHHO TPAKTOBATh (PU3UYECKHUM CMBICI UCIOJIb3YEMbIX BEJIMYMH, UX
0003HAaYEHHUS U €IMHULIbI; YKA3bIBaTh (POPMYJIbI, CBSI3bIBAIOIINE JAHHYIO (DU3UYECKYIO
BEIIMYUHY C JPYTUMHU BETUINHAMU;

aHAIM3UPOBATh (PU3UUYECKHE TMPOIECChl W SIBICHUS, HCIOIB3YyS (U3UIECKUE
3aKOHBI W MPUHIMUIBL: 3aKOoH BcemupHoro Tsarotenus, |, Il u Il 3axkonsr HeroToHa,
3aKOH COXPAHEHHUS MEXaHWYECKON SHEpPTruu, 3aKOH COXPAHEHUs MUMIYJbCa, MPUHIIHUII
CYyHEpHO3ULIMM CWJI, MPHUHIUII PABHONpPABHUS WHEPIHAIbHBIX CHUCTEM OTCYETA,
MOJIEKYJISIPHO-KUHETUYECKYI0O TEOPUIO CTPOCHUSI BEIIECTBA, ra30BbI€ 3aKOHBI, CBS3b
CpenHell KMHETUYECKOW SHEpPruH TEIUIOBOTO JBIIKEHUS MOJEKYJT € aOCOJIIOTHOM
TeMrepaTypou, MepBblil 3aKOH TEPMOJAUHAMUKHU, 3aKOH COXPAHEHUsS DJICKTPUUECKOTO
3apsana, 3akoH KynoHa, mpu 3TOM pa3inuyarh CIOBECHYIO (POPMYJIUPOBKY 3aKOHA, €ro
MaTeMaTUYeCKOEe BBIPAKCHUE U YCIIOBUS (TPAHUIIBI, 00JIACTH) MPUMEHUMOCTH;

OOBSACHSTh OCHOBHBIC TPHUHIIUIBI JECHCTBUS MAIWH, TPUOOPOB M TEXHUUYECKHUX
YCTPOMCTB; pa3ivyaTh YCJIOBHS HX 0€30MacHOr0 HMCIHOJIb30BaHUSI B TOBCEAHEBHOM
KU3HU;

BBINIOJIHATh  DKCHEPUMEHTHI MO HCCIEAOBAHUIO (UBNUYECKUX SIBICHUH U
MPOIIECCOB C MCIOJIb30BAHUEM TMPAMBIX MU KOCBEHHBIX WM3MEPEHHM, NpPU HTOM



dbopmynupoBaTh npobieMy/3aady W THIOTE3Y y4eOHOTO 3KCIEpHMEHTa, COOMpaTth
YCTaHOBKY W3 MPEMJIOKEHHOTO 00OpYyIOBaHUS, MPOBOAUTH OMBIT U (HOPMYyIUPOBATH
BBIBO/IbI;

OCYILLIECTBIISATh TPSMbIE U KOCBEHHbIE HM3MEpPEHMs (PU3MYECKUX BEIMYHUH, MPU
TOM BBIOMpPATh ONTUMAIBHBIA CHOCOO HW3MEPEHHs W UCMOJIb30BAaTh H3BECTHHIC
METO/IbI OLICHKH ITOIPEIIHOCTEN U3MEPEHUM;

UCCIIEIOBaTh  3aBUCHMOCTH  MEXIy  (U3NYECKUMH  BEJIMYMHAMH  C
UCTIOJb30BAHUEM TPSAMBIX HW3MEPEHUH, TpPU ITOM KOHCTPYHPOBATH YCTAHOBKY,
¢buKcupoBaTh pe3yNbTaThl MOJYYCHHON 3aBUCUMOCTH (PU3UYECKUX BEJIWYMH B BHJIE
TabnuI ¥ TpaduKOB, AIaTh BHIBOJIBI IO PE3YJIbTaTaM HCCIIEIOBAHMUS;

coOmoiaTh TpaBuiaa O€30MacHOro0 Tpyda MPU TPOBEICHUM HWCCIEAOBAHUN B
pamMKax y4yeOHOrO DSKCIEpUMEHTa, Y4eOHO-HCCIENOBATENbCKOW M MPOEKTHOU
AESITeIbHOCTH C HCIIOJIb30BAaHHEM HW3MEPUTENIBbHBIX YCTPOMCTB U 11abOpaToOpHOIroO
000py10BaHUS;

pemath pacu€THbIE 3aa4M C SIBHO 3aJaHHOU (DU3HUECKON MOJIENbI0, UCTIONb3YS
¢du3nueckrue 3aKOHBl M MPUHLMUIIBI, HA OCHOBE aHajM3a YCIOBUS 3aJaud BBHIOMPATH
bu3NUECKyI0 MOJEINb, BBIACHATh (PU3NUYECKUE BETUYHHBI U (POPMYIIbI, HEOOXOAUMbIE
s e€ pelieHusi, MPOBOAUTH pacu€Tbl M OLEHMBATH PEATbHOCTH IOJyYEHHOTO
3Ha4YeHUs1 PU3NIECKOI BETUUNHBL;

peliaTh KayeCTBEHHBIE 3a/ay: BBICTPAWBATH JIOTHUECKU HEMPOTHBOPEUHUBYIO
LENOYKY PpACCYXJCHHI C OMOpOM Ha HW3YYCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
(dbu3uyecKkue SBJICHMUS;

HCIIOJIb30BaTh TPHU pEIICeHWU Y4YeOHBIX 3a/1ad COBpPEMEHHbIE MH()OPMALMOHHBIE
TEXHOJIOTUU [UI TIOWCKA, CTPYKTYPUPOBAHMS, HHTEPIPETALMU W MPEACTaBICHUS
y4eOHOM ¥ HAy4HO-TIONYJSPHOW HMHQOpPMAIMKM, TOJYyYEHHOW U3 Ppa3IUYHbIX
MCTOYHUKOB, KPUTUYECKU aHAJIM3UPOBATH MMOTy4aeMyI0 HH(OPMALIUIO;

HNPUBOJIUTH MPHUMEPHI BKJIAJa POCCHMCKUX U 3apyOeXHbIX YUYEHBIX-(U3UKOB B
pa3BUTHE HAyKH, O0bICHEHHE MPOLIECCOB OKPYKAIOIIEr0 MUPA, B Pa3BUTHE TEXHUKU U
TEXHOJIOTUH;

MCIIOJIb30BaTh TEOPETHUYECKUE 3HAHUSA MO (PU3MKE B MOBCEIHEBHOM >KU3HU IS
oOecnieueHus 0e€30MacHOCTH TMpH OOpalleHud ¢ MNOpudopaMu M TEXHUYECKUMHU
YCTPOHCTBAMHM, JUIsl COXPAaHEHHsI 3[0POBbS M COOJIIOJEHUS HOPM SKOJIOTUYECKOTO
MIOBEJICHUS B OKPY’KaIOLICH Cpene;

paboTaTh B TpyHOmne C BBINOJIHEHHEM pPAa3jHYHbIX COIMAIBHBIX POJIEH,
IUIAHUPOBaTh pabOTy TPYMIbI, pAUOHAIBHO pPACIPEAETsATh OO0S3aHHOCTH U
IUIAHUPOBATh JEATEIbHOCTh B HECTAHAAPTHBIX CHUTYaIMsX, a/leKBaTHO OIICHUBATH
BKJIaJl KaX/I0TO U3 YYACTHUKOB I'PYIIIbI B PELICHUE pPacCMaTpUBAaEeMO MPOOIEMBbI.

K xonmy obyuenus B 11 kiaacce mpeaMeTHble pe3ybTaThl HA 0A30BOM YpOBHE
JOJKHBI OTpaXkaTh CHOPMUPOBAHHOCTH Y OOYUaAIOIIUXCSI YMEHHI:



JEMOHCTPUPOBATh Ha TMpPUMEpax poib U MecTo (GU3NKu B (HOPMHPOBAHUU
COBPEMEHHOW HAy4HOM KapTUHbI MHMpPA, B DPa3BUTUHM COBPEMEHHOW TEXHUKH H
TEXHOJIOTMHA, B IIPAKTUYECKOM MAEATEIIBHOCTU JIOJEH, LEJIOCTHOCTh W €IUHCTBO
(bu3MYeCcKOl KapTHUHBI MUPA;

YUUTBHIBATh TPAHULIBI TPUMEHEHUSI U3YYEHHBIX (PU3NYECKUX MOJENEH: TOUCUHBIN
ANIEKTPUYECKUH 3apsl, JIyd CBETA, TOUYCUYHBIA UICTOYHUK CBETA, AEpHAs MOJEIb aTOMA,
HYKJIOHHAsI MOJIeJTb aTOMHOTO s/Ipa MPH PENICHUH (PU3NYECKHUX 3a]1a4;

pacno3HaBath (pu3MUecKHe SBJIEHUs (Mpolecchl) U OOBACHITH MX Ha OCHOBE
3aKOHOB JJICKTPOJMHAMUKM W KBAHTOBOM (PU3MKH: d3JEKTpUYECKas MPOBOAUMOCTbD,
TEIUIOBOE, CBETOBOE, XHWMHYECKOE, MArHUTHOE JEHCTBUS TOKA, B3aWMOJICHCTBUE
MAarHUTOB, JICKTPOMArHUTHAsE UHAYKUHUS, JEMCTBUE MATHUTHOIO TOJISI HA MPOBOJIHUK
C TOKOM U JABWXKYIIUHCA 3apsll, DJIEKTPOMArHUTHBIC KOJCOAHWS W  BOJIHBI,
MPSIMOJIMHEWMHOE pacrpocTpaHeHue CBETa, OTpaKECHHUE, IIPEJIOMIICHHUE,
uHTtepdepeHius, audpakuus W OOJSpU3alMs  CBETa, JUCIEpPCUsl  CBETa,
dbotoanexkrpudeckuii dpdext (pororddekT), cBeTOBOE NaBlieHHE, BO3HUKHOBECHHUE
JIMHENYaToro CIEKTpa AaroMa BOJAOPOJA, €CTECTBEHHAas W  MCKYCCTBEHHAs
PaIHOAKTUBHOCTb;

ONMKCHIBATh M3YyUYECHHbIE CBOMCTBA BellleCTBa (DJIEKTPUUYECKHUE, MarHUTHBIE,
ONTUYECKHUE, DIEKTPUUYECKYIO MMPOBOJAUMOCTD PA3IUYHBIX CPEl) U IJIEKTPOMArHUTHbBIC
sBJICHUS! (TIPOIECCHI), UCTIONB3YS (PU3NUECKHUE BETUYHHBL: dJIEKTPUUSCKUN 3apsif, CHIIa
TOKa, DJJECKTPUYECKOE HANPSIKECHHUE, OJJIEKTPUYECKOE COIPOTUBIIEHUE, PA3HOCTH
MOTEHIMAJIOB, 3JEKTPOABIDKYIIAs cujia, padoTa TOKA, MHAYKIUS MArHUTHOTO MOJS,
cuna Ammnepa, cuna JlopeHna, MHIYKTUBHOCTh KaTYIIKW, SHEPTUS 3JIEKTPUYECKOTO U
MarHUTHOTO TOJIEH, IEPUO/] U YacTOTa KoJieOaHUil B KoJebaTeIbHOM KOHTYpE, 3apsi U
CHUJa TOKa B TPOIECCe TaPMOHHMYECKHX JJIEKTPOMATHUTHBIX KoJieOaHUH, (OKyCHOE
pacCTOSIHUE W ONTUYECKas CWJIA JIMH3bl, IPU ONWCAHUU IIPABUJIBHO TPAKTOBATH
(hU3MYeCKuil CMBICI UCTIOJIB3YEMBIX BEJIMYUH, UX 0003HAYEHUS U €IMHUIIbI, YKA3bIBATh
(hopMyJIbl, CBSI3BIBAIOIIME JAHHYIO (PU3HYECKYIO BEIMUYUHY C IPYTUMHU BEJIMUYNHAMM;

ONMCHIBATh HM3YYEHHBIC KBAHTOBBIC SIBJICHUS W MPOLECCHI, HCIOJb3Yys
(M3UYECKUe BEIMYMHBI: CKOPOCTh 3JIEKTPOMArHUTHBIX BOJIH, JIJTMHA BOJIHBI U 4acTOTA
CBETa, DHEPTrUsl U UMITYJIbC (POTOHA, TIEPHOJ] MOTypacIaga, SHEPTHs CBS3H aTOMHBIX
a5iep, MpU OMMCAHUM MPABHIBHO TPAKTOBaTh (PU3MUYECKHN CMBICT HMCHOJIb3YEMbIX
BEJIMYMH, UX 0003HAYEHUSI U €IMHULIbI, YKa3bIBaTh (POPMYJIbI, CBS3bIBAIOIINE JAHHYIO
(UBUYECKYI0 BEIMYMHY C JIPYTUMU BETWYMHAMU, BBIUYUCIATH 3HAYCHUE (PU3HUECKOU
BEJINYUHBIL;

aHAIU3UPOBaTh (PU3UYECKHE IMPOLIECChl W SIBICHUS, MCHOIb3Yys (U3MUECKUE
3aKOHbl M NPUHIUIBL: 3aKOH OMa, 3aKOHBI MOCIENOBATEIBbHOrO W MapajuIebHOTO
COCAMHEHNs NPOBOJHUKOB, 3akoH JDkoyns—JleHna, 3akOH 3JIEKTPOMAarHUTHOM
WHAYKLIHUHU, 3aKOH NPSIMOJMHEMHOIO PACIpPOCTPAHEHUS CBETA, 3aKOHBI OTPAKECHUS



CBETa, 3aKOHBI MPEJIOMJICHHs CBETa, ypaBHEHUE DiHINTeHa s PpoToaddexra, 3akoH
COXPAHEHHUS HSHEPruu, 3aKOH COXpPAaHEHHUS HMIIYyJIbCa, 3aKOH  COXpaHEHUS
AIIEKTPUYECKOTO 3apsja, 3aKOH COXpPaHEHHUsT MacCcOBOTO 4Hcla, MOCTynaTsl bopa,
3aKOH DPaJMOAKTUBHOTO pacrajia, MpU 3TOM pas3iuvarh CIOBECHYIO (OpPMYITUPOBKY
3aKOHA, €ro MaTeMaTH4YecKOoe BBIPAXCHHE H YCJIOBHs (TpaHMIBI, 00JIacTH)
MPUMEHUMOCTH;

OTIpE/IEIISATh HAIpaBJICHHUE BEKTOpPAa MHAYKIMHM MAarHUTHOTO IOJISI IPOBOJHUKA C
TOKOM, CHJIbl Ammiepa u cuiibl JlopeHia;

CTPOHUTH W OMHCHIBATH M300paKEHHUE, CO3/1aBaeMOE TUIOCKUM 3€PKaJIOM, TOHKOH
JIMH30M;

BBITIOJHATh OKCHEPUMEHTHI 10 UCCIENOBaHUIO (U3NYECKUX SBICHUA U
MPOLIECCOB C HCIOJB30BAHUEM TMPSIMBIX M KOCBEHHBIX HW3MEpPEHUIl: MpU 3ITOM
dbopmynHpoBaTh npobIeMy/3aady UM TUIOTE3y Y4EOHOTO HSKCIEpPUMEHTa, COOMpaTh
YCTaHOBKY W3 MPEAJIOKEHHOTO 00OpYIOBaHUS, MPOBOIUTEH OMBIT M (POPMYITHUPOBATH
BBIBO/IbI;

OCYIIECTBIISATh NPSIMbIE U KOCBEHHBbIE W3MEpEHUs (U3MUYECKUX BEIMYUH, MPHU
TOM BBIOMpPATh ONTHUMAJBHBIM CIOCO0 H3MEPEHUs W HUCIHOJb30BaTh W3BECTHHIE
METObI OLCHKH ITOTPEMIHOCTEN U3MEPEHNU;

MCCIICZIOBATh 3aBUCHUMOCTH (DH3UYECKHX BEIMYWH C HUCIOJIB30BAHUEM MPSMBIX
U3MEpPEHUIl: TpHU 53TOM KOHCTPYHPOBaTh YCTaHOBKY, (DHUKCHpPOBATh pPE3YyJIbTaThl
MOJIyY€HHOM 3aBUCUMOCTH (PU3UYECKUX BEJIMYMH B BUJAE TAaOIUI U rpaduKoB, AenaTh
BBIBO/JIBI 110 pe3yJIbTaTaM HUCCIICIOBAHUS;

coOnroaTh MpaBwiia OE30MacHOTO TpyJna TpPH TMPOBEICHUM HCCIEIOBAaHUN B
pamMKax y4eOHOTO DOKCIIEpUMEHTa, Y4YeOHO-HCCIENOBATENbCKOW H  MPOCKTHOU
JESITeIbHOCTH C MCIOJIb30BAaHUEM HM3MEPUTEIbHBIX YCTPOHCTB M J1aOOPATOPHOTO
000pyI0BaHUS;

pemath pacu€THbIC 3aJa4M C SBHO 3aJaHHOW (PM3MUECKON MOJENbI0, HCIIONb3YS
¢du3nueckre 3aKOHBl M TPUHIMITBI, HA OCHOBE aHaIM3a YCIOBUS 3aJadd BBHIOMPATH
(bu3MYECKYI0 MOJIEIb, BBIACIATh (PU3NYECKUE BEIUYHHBI U (POPMYJIIbI, HEOOXOAUMbIE
mig e€ peleHus, MPOBOJUTh PACYETHl U OLIEHUWBATh PEATbHOCTH IOJYYEHHOTO
3HaYeHUs] PU3NYECKON BEITMYMHBI;

peliaTh KadeCTBEHHBIC 3a/lay: BBICTPAWBATH JIOTHUECKH HETPOTHBOPEUYHUBYIO
[IETIOYKY pPaCCYXJACHUW C OMOpOd Ha W3YYCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
(bu3nYecKue SIBICHUS;

MCIIOJIb30BaTh MPH PEIICHWH y4eOHBIX 3a7ad COBPEMEHHbIE MH(OpPMAIMOHHBIE
TEXHOJOTHH JUIsl TIOWCKA, CTPYKTYPHPOBAHUS, WHTEPIPETAIMH U TIPEICTABICHUS
yueOHOW ¥ HAyYHO-TIOMYJSIPHOM HWH(MOpPMAIMU, TMOTYYCeHHOH W3 Pa3IMYHBIX
MUCTOYHUKOB, KPUTUYCCKU aHATM3UPOBATH MOTyIaeMyI0 HH(POPMAIIHIO;



OOBSICHATH MPHUHIUIIBI JEHCTBUS MAIWH, TPUOOPOB U TEXHUYECKUX YCTPOUCTB,
pa3nyaTh yCIOBUS UX OE30MACHOTO UCTIONB30BaHUS B IIOBCEIHEBHOM KHU3HM,

NPUBOJUTEH MPUMEPHI BKJIAJa POCCHICKHX M 3apyOeHBIX YUYEHBIX-(DU3UKOB B
pa3BUTHE HAYKH, B O0BSICHEHUE MIPOIIECCOB OKPYKAIOIIET0 MHUPA, B Pa3BUTHE TEXHUKU
1 TEXHOJIOTHUM;

UCTIOJIh30BATh TEOPETUYECKUE 3HAHHS MO (DU3UKE B TOBCEAHEBHOM JKU3HU IS
oOecnieueHus 0Oe30mMacHOCTH MpH OOpalleHnd ¢ TNpudopaMu U TEXHUUYECKUMU
YCTPOHCTBAMHM, JUIsI COXPAaHEHHsI 30POBbS M COOJIIOJEHUS HOPM SKOJIOTUYECKOTO
MIOBEJICHUS B OKPY’KaIOLICH Cpene;

paboTate B TpyINIe C BBIIOJHEHHEM pPAa3JIMYHBIX COLMAIBHBIX POJIEH,
IUTAHUPOBaTh PabOTy TPYMIbI, PAlUOHAIBHO pACIpeneisTb OO0S3aHHOCTH U
IUTAHUPOBATh JIEATEIFHOCTh B HECTAHAAPTHBIX CUTYaIUsX, aJIeKBAaTHO OIICHUBATH
BKJIa/I K&XKI0T0 U3 YYaCTHUKOB I'PYIIIBI B pEIlIEHUE pacCMaTpUBAaEMON POOIEMBI.



COIAEPKXAHUE OBYUYEHUASA
10 KITACC

Pasznen 1. ®u3uka 1 MeTOAbI HAYYHOT O MIO3HAHMUS

@dusnka — Hayka o npupoze. Hayuneie MeTObI MO3HAHUS OKPYXKAIOLIETO MUPA.
Ponp skcnepuMeHTa M TEOPUM B IPOLIECCE IMO3HAHMS NPUPOABL. DKCIEPUMEHT B
busuke.

MonenupoBanue ¢GU3NYECKUX SIBICHUW W TMpoueccoB. HaydHble THIOTE3BI.
duznyeckue 3aKOHbl W TEOPUHU. ['paHMIIBI TPUMEHUMOCTH (PU3UYECKHX 3aKOHOB.
IIpuHIUIT COOTBETCTBHUS.

Ponb 1 MecTo ¢pu3uku B GOPMUPOBAHNN COBPEMEHHON HAYYHOM KapTHHBI MUDA,
B IIPAKTUYECKOU IEATEIBHOCTH JIFOJEH.

Jlemoncmpayuu

AHajorosble U IU(PPOBBIE U3MEPUTENIbHBIE TPUOOPHI, KOMITBIOTEPHBIE TATYUKH.

Paznen 2. Mexanuka

Tema 1. Kunemamuka

Mexanuueckoe aBukeHHe. OTHOCHUTEIBHOCTh MEXAHUYECKOTO  JIBHXKECHMS.
Cucrema otcuéra. TpaekTopus.

Ilepemenienne, cKOpocTh (CpeaHsisi CKOPOCTb, MTHOBEHHAasi CKOPOCThb) U
YCKOPEHHE MATepUAIIbHOM TOYKHM, WX MPOEKIUH HA OCH CHCTEMBbI KOOpJMHAT.
CrnoxxeHue nepeMereHni U CI0KEHNUE CKOPOCTEN.

PaBHOMEpHOE U paBHOYCKOPEHHOE MpsMOJMHENHHOe JBuxkeHue. [paduku
3aBUCUMOCTH KOOPJMHAT, CKOPOCTH, YCKOPEHHUS, yTH U MEepEeMENICHUsI MaTepruaibHOU
TOYKH OT BPEMEHHU.

CBoOomHOE TIazieHue. Y CKOpEHHE CBOOOTHOTO TTaICHUS.

KpuBonuneiinoe nprxenue. J[BuxeHne MaTepralibHOM TOUYKH MO OKPYXHOCTH C
MOCTOSIHHOM IO MOJIYJIIO CKOPOCTBIO. YTJIOBasi CKOPOCTh, JIMHEHHas ckopocTh. [lepuon
U yactoTa oOpanieHus. LleHTpocTpeMUTeNbHOE YCKOPEHHE.

TexHuyeckue yCTpoNCTBA U MPAKTUYECKOE MPUMEHEHHE: CIIUIOMETP, JBHKEHUE
CHapsJI0B, LICTIHbIC U PEMEHHBIC MEpEe/Iavuu.

Jlemoncmpayuu

Mopenb cucTeMbl OTCYETA, WILTIOCTpAlMs KUHEMAaTUYECKUX XapaKTEPUCTHK
JBH>KCHUSL.

[IpeoOpazoBaHye NABUKEHUN C UCTIOJIb30BAHUEM MPOCTHIX MEXAHU3MOB.

[Tanenue Ten B BO3yXE U B pa3peKEHHOM MIPOCTPAHCTBE.

HaGnronenue nBuKeHus Tena, OpOLIEHHOTO IO YIJIOM K TOPU3OHTY U
TOPU30HTAJIBHO.

N3mepenne yckopeHus: CBOOOTHOTO TaACHMUS.



Hanpagnenue ckopocTu py ABUKEHUH IO OKPYKHOCTH.

Yuenuueckuui sxcnepumenm, 1abopamopHuie pabomoi

N3yyeHne HEPaBHOMEPHOIO [BWXKEHHS C LEIbIO OINPENCICHUS MIHOBEHHOMU
CKOPOCTH.

HccnenoBanne COOTHOLIECHUS MEXAY IYTAMH, NPOWIEHHBIMU TEJIOM 3a
[IOCJIEIOBATEIbHBIE PABHBIE MPOMEKYTKH BPEMEHU MPU PABHOYCKOPEHHOM JBHKEHUU
C Ha4aJbHOM CKOPOCTBIO, PABHOU HYJIIO.

N3ydenne NBMKEHHUS IAPUKA B BA3KOM )KUIAKOCTH.

N3yuenue ABMKEHUS Tea, OPOLIEHHOTO TOPU30HTAIBHO.

Tema 2. Jlunamuka

IIprammn otHocurTensHOCTH ['anmites. Ilepsoii 3akoH HerotoHa. MHepunanbubie
CUCTEMBI OTCYETA.

Macca tena. Cuna. [lpunnun cynepno3unuu cui. Bropoil 3akoH HeroToHa miist
MarepuaabHOU TOUKU. Tpernii 3akoH HproTOHA 1151 MatepuanbHbIX TOYEK.

3akoH BceMUpHOTro TaroteHus. Cuna tsixectu. [lepas kocMuueckast CKOPOCTb.

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

Tpenue. Bunpl Tpenus (Mokos, CKoJibkeHUs, KaueHus). Cuna tpenus. Cyxoe
TpeHue. Cuia TpeHusi CKOJBKEHHS M cuja TpeHusa mnokos. KoadpduuueHt TpeHwus.
Cuita conpOTUBIICHUS IPY IBUKEHUHU TEJIA B )KUJIKOCTH WM Tase.

[loctynaTenbHoe U BpalaTeabHOE JBMKEHHE a0COTIOTHO TBEPAOTO TEA.

MOMEHT Cuabl OTHOCHUTENBHO OCH BpameHus. llnedo cuibl.  YcnoBus
paBHOBECHUS TBEPAOTO TEINA.

TexHuyeckue yCTpOHMCTBA M MPAKTUYECKOE MPUMEHEHUE: TOJIIUITHHUKY,
JNBUKEHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SlBnenue nHepUUH.

CpaBHeHHE MacC B3aMMOAECHCTBYIOIINX TEI.

Bropoiu 3akon HeroToHa.

N3mepenne cuil.

CrnoxxeHue CHJL.

3aBUCHMOCTH CHJIBI YIIPYTOCTH OT Jiehopmarium.

HesecomocTs. Bec Tena npu yCKOPEHHOM MOABEME U TTAICHUM.

CpaBHeHHE CUII TPEHUS MOKOSI, KAUYEHUS U CKOJIbKEHUS.

VYcioBust paBHOBECHs TBEPAOTO Teia. Buabl paBHOBECHS.

Yuenuueckuu sxcnepumenm, 1abopamopHuie pabomoi

N3yuenue aBMxKEHUs1 OpycKa 1Mo HAKJIOHHOW MJIOCKOCTH.

HccnenoBanne 3aBUCUMOCTU CUJI YIPYTOCTH, BO3HUKAIOIIUX B NPYKHUHE U
pPE3MHOBOM 00pa3siie, OT uX JaedopmMariuu.

HccnenoBanue ycnoBuii paBHOBECUS TBEPIOTO TEJA, UMEIOLIETO OCh BPAIICHUS.



Tema 3. 3akonvl coxpanenus ¢ MexanHuKe

NmMmnynbc MartepualibHOW TOYKM (Tesa), CUCTEMbl MaTE€pPUATBHBIX TOYEK.
NmMnynbe cuiibl M U3MEHEHHE HMITyJIbca Tejla. 3aKOH COXPaHEHUS HMITYJIbCa.
PeaktuBHOE ABUKEHUE.

PabGora cribl. MOIIIHOCTE CHJIBL.

Kunernyeckass sHeprus wmaTepuaibHOM TOYKM. TeopemMa 00 HW3MEHEHUU
KUHETUYECKOU IHEPTUU.

[loTennumanbHas >Heprusi. [loTeHuuanbHas sHeprust ynpyro neGopMupoBaHHOU
npyxuHsbl. [loTeHunanbHas SHEPrys Teaa BOJIU3U MOBEPXHOCTH 3€MJIH.

[loTeHmanbHble U HEMOTEHUHUANbHbIE CUJIbl. CBSI3b PaObOTHI HEMOTEHIUATBHBIX
CUJI C U3MEHEHHEM MEXAHWUYECKOM DSHEPrud CHUCTEMbI Tel. 3aKOH COXPaHCHHUS
MEXaHMYECKON IHEPTUH.

VYrpyrue u Heynpyrue CTOIKHOBEHUSI.

TeXHUYeCKHE YCTPOMCTBA M MPAKTUUYECKOE NPUMEHEHUE: BOIAOMET, KOIED,
MPYKUHHBIN IACTOJIET, IBUKECHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUs] UMITYJIbCA.

PeaktuBHOE nBUXEHUE.

[lepexoa NOTEeHIIMAILHON YHEPTUU B KHHETUYECKYIO U OOPATHO.

Yuenuueckuui sxcnepumenm, 1abopamophuie pabomoi

N3yuenne aOCONIOTHO HEYNMPYroro yaapa ¢ TIOMOIIBIO JBYX OJMHAKOBBIX
HUTSIHBIX MasITHUKOB.

HccnenoBanue cBsizu pabOThl CUIIbI C U3MEHEHUEM MEXaHMUYECKOW PHEPTuu Tella
Ha [IPUMEpE PACTSIKEHUS PE3UHOBOIO JKI'yTa.

Paznen 3. ModsekyJsipaasi Gu3uMKa 1 TEPMOJAMHAMUKA

Tema 1. Ocno6bt MONEKYAAPHO-KUHEMUUECKOU meopuu

OCHOBHBIE TOJIOKEHUSI MOJIEKYJIIPHO-KMHETUYECKOM TEOPHUM M HUX ONBITHOE
o0ocHoBanue. bpoyHoBckoe aBmxenue. Huddysus. Xapaktep IBUKEHHS U
B3aMMOJICHCTBUS YaCTHUIl BeleCcTBa. MOJenu CTPOECHMS Ta30B, KUIAKOCTEH U TBEPABIX
Tel U OOBSICHEHHE CBOMCTB BELIECTBA HA OCHOBE 3TUX Mojeieil. Macca u pasmepsl
moutekyJsl. Konmnuectso Bemectsa. [loctosanas ABoranpo.

TennoBoe paBHOBecue. Temmeparypa m e€ usmepenue. lllkanma temmeparyp
Llenbcus.

Mopnens uaeanbHOro rasa. OCHOBHOE ypaBHEHUE MOJEKYJSIPHO-KMHETHYECKOU
TEOpUU WJCANBbHOrO ra3za. AOCOJIOTHas TeMIleparypa Kak Mepa CpeaHen
KMHETHYECKOW JHEPruu TEILUIOBOTO JBWKEHMsA dvacTtull rasa. [llkama rtemmnepartyp
KenbBuHa. ['a3oBble 3akoHbl. Y paBHeHue MenaeneeBa—Knaneiipona. 3akon JlanpToHa.
M3omponeccel B UACAIBHOM TIa3e C IOCTOSHHBIM  KOJMYECTBOM  BEIECTBA.
I'padnueckoe npencTaBaeHUE U30MPOLIECCOB: U30TEPMA, M30X0pa, n300apa.



Texaudeckue ycTpoicTBa M MPAKTHIECKOE MPUMEHEHHE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OmnbIThI, TOKa3bIBAIOIINE TUCKPETHOE CTPOCHHE BEIECTBA, (PoTOorpaduu MOJIEKY
OpPraHUYECKUX COCTMHEHUMN.

OnbiThl 10 U HY3UN KUAKOCTEN U ra30B.

Monens OpOyHOBCKOTO TBUKECHHUSL.

Mogens onbita llTepHa.

OnbIThI, TOKa3bIBAIOLIME CYIIECTBOBAHUE MEKMOJIEKYISIPHOTO B3aNMOICUCTBUS.

Mogens, HIUTFOCTpUpPYOIas MPpUPOy AABICHHUS I'a3a Ha CTEHKU COCYa.

OnbITel, WUIIOCTPUPYIOLIME YpPaBHEHHUE COCTOSIHUSA  MAEAJbHOIO  Trasa,
M30IPOLIECCHI.

Yuenuueckuui sxcnepumenm, 1abopamophuie pabomoi

Onpenenenue maccel BO3JlyXa B KJIAaCCHOM KOMHAT€ HAa OCHOBE HW3MEPEHUM
00bEMa KOMHATBHI, 1aBJICHUS U TEMIIEPATypPbl BO3/IyXa B HEW.

HccnenoBaHue 3aBUCHMOCTH MEX]y IapaMeTpaMu COCTOSIHUSL Pa3peKeHHOIO
rasa.

Tema 2. Ocnosvl mepmoouHamuxku

TepmonuHamMuueckass cucteMa. BHYTpEHHsII SHEpruss TEPMOIUHAMHYECKON
CUCTEMBI U crocoObl e€ m3meHeHus. KomumuecTBo Termorel U padota. BHyTpeHHss
SHEPrUs OJHOATOMHOI'O MIEANIbHOrO ra3a. Buasl Temionepenayu: TEMIONPOBOJHOCTD,
KOHBEKLUsA, U3JydeHUE. YJAelIbHAsl TEIJIOEMKOCTh BemiecTBa. KoJMYecTBO TEIIOTHI
[P TEIJIONEPEaAUe.

[lonsitue 00 anuabatHoM mpouecce. IlepBbIii  3aKOH  TEPMOJUHAMUKH.
[IpumeHeHrne nepBOro 3akoHAa TEPMOAMHAMUKHM K u3ompoleccaMm. ['paduyeckas
MHTEpIIpeTaIus paboThI ras3a.

Bropoii 3akon TepmoauHamMuk. HeoOpaTiMOCTh MPOTIECCOB B IPUPOJIE.

TeruoBble MamuHbl. [IpuHnmnel qefcTBUs TemioBbix MaiuH. [IpeodpasoBaHus
SHEPrUM B TEIUIOBBIX MaiumHax. KodpQuuUeHT Mone3Horo AecTBUs TEIIoBOU
mammsbl. [{ukn KapHo u ero xoaguuueHT mojae3Horo AeUCTBUA. DKOJIOTHUYECKUE
pOOJIEMBI TETIJIO3HEPTETUKH.

TexHuyeckre  yCTpOMCTBA M MPAKTHYECKOE MPUMEHEHUE: JBUTATENb
BHYTPEHHETO CropaHusi, ObITOBOI XOJIOJUIBHUK, KOHIUIIUOHED.

Jlemoncmpayuu

W3menenne BHYTpEHHEH SHEPTUH Tella PU COBEPIIICHUHU PabOThI: BEUIET MPOOKH
u3 OyTBUIKH TOJ JCMCTBHEM CXKaTOTO BO3/AyXa, HarpeBaHue 3¢upa B JaTyHHOU TPyOKe
nyTEM TpeHUs (BUICOIEMOHCTPAIIHS).

N3meHeHue BHyTpEeHHEH sHeprun (TeMIiepaTyphl) Teja Mpu Terionepeaaye.

OnbIT 0 aAMabaTHOMY PACIIMPEHUIO BO3/1yXa (OMBIT C BO3YIIIHBIM OTHUBOM).



Mopenu mapoBoii TypOWHBI, JBUTATENsi BHYTPEHHETO CTOpaHUs, PEaKTUBHOTO
JIBUTATEJIs.

Yuenuueckuui sxcnepumenm, 1abopamopHuie pabomoi

N3mepenune yaenbHON TEIITOEMKOCTH.

Tema 3. Acpecamnivie cocmoanus eewjecmea. Pazosvie nepexoovt

[TapooOpazoBanue u koHnmeHcanus. Mcmapenwe u kureHue. AOCONIOTHAS U
OTHOCHUTEIIbHAA BIAXHOCTh BO3ayxa. HacelmeHHslii mnap. YaenbHas TeEIIIoTa
napooOpa3oBaHus. 3aBUCUMOCTb TEMIIEPATYPbl KUTICHUSI OT AaBICHHUS.

Tépnoe Tteno. Kpucrainuyeckue u amopdHbie Tena. AHU3OTPOIHUS CBOMCTB
kpuctaimioB. JKunkue kpuctamisl. CoBpeMeHHble Marepuanbl. llnaBneHue wu
KpUcTayuM3aiys. Y AebHas TerioTa miasienns. Cyomumanus.

VYpaBHeHue TeniaoBoro OamaHca.

TexHuyeckre yCTpPOMCTBA M MPAKTUYECKOE NPUMEHEHHE: TUTPOMETPp U
IICUXPOMETP, KAJIOPUMETP, TEXHOJIOTUH MOIYUYEHHS] COBPEMEHHBIX MAaTEPUATIOB, B TOM
YHUCJIe HAHOMATEepUaJIOB, U HAHOTEXHOJIOTUHU.

Jlemoncmpayuu

CBoiiCTBa HACBHIILIEHHBIX TAPOB.

Kunenune npy noHW>KEHHOM [1aBJICHUMU.

CniocoObl U3MepeHus BIAXKHOCTH.

HaGnronenue HarpeBanust v IaBJI€HUS KPUCTAJUTMUECKOTO BEIIEeCTBA.

JleMOHCTpanus KpUCTaJIoB.

Yuenuueckuii sxcnepumenm, rabopamopHule pabomol

N3mepeHne OTHOCUTENBHOM BIIaXKHOCTH BO3AYXa.

Paznen 4. diekTpoanuHammnka

Tema 1. Inekmpocmamuxa

DneKkTpu3anus Ten. DJIEKTPUYeCKuil 3apsa. [[Ba Buaa 3JIEKTpUUECKUX 3apsiIOB.
[IpoBOAHUKY, AURIIEKTPUKHA U MOJIYIPOBOJHUKHU. 3aKOH COXPAHEHHS AJIEKTPUUECKOTO
3apsina.

B3aumogeiictBue 3apsanoB. 3akoH Kynona. ToyeuHblll 37€KTpUUECKUN 3apsi.
Onektpuueckoe  nose.  Hanpspk€HHOCT  anekTpuyeckoro  moiid.  [IpuHnmn
CYyHEPHO3ULINH JICKTPUUECKUX TTONIEH. JINHUM HANIPS)KEHHOCTH JIEKTPUUECKOTO TOJIS.

Pabora cun snekrpocrarndeckoro mnoss. [lorenmuman. PazHocTe moTeHUIMANOB.
[IpoBOOHUMKM ¥ JUPJAEKTPUKUA B BJIEKTPOCTATUYECKOM moJie. Jludnexkrpuyeckas
IPOHUIIAEMOCTb.

OnekTpoéMKocTh. KoHIeHcaTop. DIEeKTpOEMKOCTh IIJIOCKOTO KOHJIEHCATOpa.
DHeprus 3apsKEHHOr0 KOHAEHCAaTopa.

TexHHuuecKue YCTpOMCTBA H MPAKTHYECKOE NPHUMEHEHHE: 3IIEKTPOCKOIL,
AIIEKTPOMETP,  DIEKTPOCTATHYECKass  3alluTa, 3a3eMJICHHE  DJIEKTPOIPUOOPOB,
KOHJICHCATOP, KOIMMUPOBAJIbHBIN aMIlapaT, CTPYUHBIN IPUHTEP.



Jlemoncmpayuu

Y CTpONCTBO M MPUHLIMI IEUCTBUS JIEKTPOMETPA.

B3aumMoenicTBre Ha3IEKTPU30BAHHBIX TEIL.

DIIEKTPUYECKOE TOJIE 3aPSKEHHBIX TEN.

[IpoBOOHUKH B AIEKTPOCTATUYECKOM MOJIE.

DnekTpocTaThyecKas 3aluTa.

JIM3IIEKTPUKY B SJIEKTPOCTATUYECKOM TOJIE.

3aBUCHUMOCTh JIEKTPOEMKOCTH IUIOCKOTO KOHJEHCATOpa OT IUIOMIAAY IJIACTHH,
PACCTOSIHUS MEXIY HUMU U JUAJIEKTPUUECKON MPOHULIAEMOCTH.

DHeprus 3apsKEHHOr0 KOHAEHCAaTopa.

Yuenuueckuui sxcnepumenm, 1abopamopHuie pabomoi

N3mepenne 35meKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmosannstit 31ekmpudeckuii mok. Toku 6 paznuunvix cpeoax

ONEKTPUYECKUA TOK. YCIIOBHS CYUIECTBOBAHHUS  DJIEKTPUYECKOIO  TOKA.
Nctounuku Toka. Cuna Toka. [TocTosTHHBIN TOK.

Hanpsoxenue. 3akon Oma 1151 yyacTKa LEenH.

DNEeKTpUYECKOE  CONPOTHUBICHHE. Y IEJIBbHOE  CONPOTHUBICHHE  BEILIECTBA.
[TocnenoBarenbHOE, TApALIEIBHOE, CMEIIAHHOE COETMHEHUE ITPOBOIHUKOB.

Pabora  snektpuueckoro  Toka. 3akoH  Jxoyns—Jlenuma.  MoiHOCTh
AIEKTPUYECKOTO TOKA.

DNEKTPOJIBUXKYIAs CUJIa U BHYTPEHHEE COMPOTUBJICHUE UCTOYHHKA TOKA. 3aKOH
OmMa [1i71s1 TTOJTHOM (3aMKHYTOM) 3ieKTprueckoi 1enu. KopoTkoe 3aMbIkaHKeE.

DJIIEKTpOHHAs! MTPOBOAUMOCTD TBEPJBIX METAJUIOB. 3aBUCHMOCTh CONPOTUBIICHUS
METAJIJIOB OT TemnepaTypbl. CBEpXIpOBOAUMOCTb.

DNEeKTpUYECKU TOK B BakyyMme. CBOMCTBA AIEKTPOHHBIX ITYyYKOB.

[TomynpoBOIHHUKH. CobOcTBeHHas u MIPUMECHAS MPOBOJIUMOCTD
oJIynpoBoIHUKOB. CBoCcTBa P—N-niepexonaa. [lomynpoBoiHUKOBBIE TPUOOPHI.

OJIeKTpUYECKHUA  TOK B pacTBOpax M paciulaBaX  dJEKTPOJIUTOB.
DNEKTPOIIUTHYECKAS] TUCCOUUALUSA. DIEKTPOIIH3.

DnexkTpuyeckuid TOK B razax. CaMoCTOSATENbHBIM U HECAMOCTOATEIbHBIN pa3psl.
Monnus. [1na3sma.

TexHuyeckue ycTpoMcTBa M NPAKTUYECKOE TNPUMEHEHHE: aMIIEpMETP,
BOJILTMETpP, PEOCTaT, HWCTOYHMKU TOKA, DJIEKTpOHArpeBaTelibHble MPUOOPHI,
AIEKTPOOCBETUTEILHBIC TPUOOPHI, TEPMOMETP COMPOTHBJICHUS, BAaKYyMHBIN MO,
TEPMUCTOPHI 1 (OTOPE3UCTOPHI, TOTYIPOBOJHUKOBEIN TUO]], TaTbBAHUKA.

Jlemoncmpayuu

N3mepeHne cuitbl TOKa U HAIPSHKEHUSL.

3aBUCHUMOCTh CONPOTHUBJIEHUS LWIMHAPUYECKUX MPOBOAHUKOB OT JJIMHBIL,
IJIOIIA/IM TTOTIEPEYHOI0 CEUYCHMS U MaTepHraa.



CMemiaHHO€ COeTUHEHHNE MPOBOTHUKOB.

IIpsamoe wm3mepeHue  BIEeKTpOABHXKyIIeW cuibl. KopoTkoe  3amblkaHue
raJlbBAaHUYECKOTO 3JIEMEHTA U OLICHKA BHYTPEHHETO COMPOTHUBIICHUS.

3aBUCHUMOCTb COIIPOTUBIIEHUS] METAJUIOB OT TEMIIEPATYPHI.

ITpoBOAMMOCTE 3JIEKTPOJIUTOB.

HckpoBoit pa3psaa U IpOBOAMMOCTB BO3/1yXa.

OAHOCTOPOHHSISI MPOBOUMOCTD JHOIA.

Yuenuueckuu sxcnepumenm, rabopamopnvie pabomoi

N3ydyeHne cMEIaHHOTO COETMHEHUS PE3UCTOPOB.

W3Mmepenue 31eKTPOABMXKYIIEH CHIJIBI HCTOYHUMKA TOKAa W €ro BHYTPEHHEIO
COTIPOTUBJICHUSI.

Hab6nronenue amexktponmsa.

MexnpeaMeTHbIE CBA3H

N3yuyenne kypca ¢usuku 6azoBoro ypoBHs B 10 Kjacce OCyIIECTBISETCS C
y4€TOM COZIEpXKATeNbHBIX MEXKIPEIMETHBIX CBS3€d C KypcamMH MaTeMaTuKH,
OMOJIOTHH, XUMHH, Teorpaduu U TEXHOJIOTUH.

Mesicnpeomemnvle nonamusi, CBSI3aHHbIE C H3YYEHUEM METOAOB HAy4yHOTO
[IO3HAHUS: SBJICHUE, HAYUHBIN (DAaKT, runoresa, Gu3nyeckasl BEIUUMHA, 3aKOH, TEOPHUs,
HaOJII0JIEHUE, SKCIIEPUMEHT, MOJIETIMPOBAHUE, MOJEIIb, U3MEPEHHUE.

Mamemamuxa: peunieHUe CUCTEMbl ypaBHEHUH, JUHEHHas (QyHKIMs, mapadoa,
runepbona, uUx TpapuKd U CBOICTBA, TPUTOHOMETpHUYECKHE (YHKUMU: CHHYC,
KOCHHYC, TAHI'€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO, BEKTOPBI U
UX IIPOEKIUH HA OCHU KOOPAUHAT, CII0KEHHE BEKTOPOB.

Buonocus: MexaHMuyeckoe IBHKEHUE B JKMBOM mpupone, nuddysus, ocmoc,
TEII0O0OMEH JKUBBIX OpPraHU3MOB (BHUABI TEIUIONEpEeaaun, TEIJIOBOE PAaBHOBECHE),
AIIEKTPUYECKHUE SIBICHUS B )KUBOU MPHUPOJIE.

Xumusi: TUCKPETHOE CTPOEHHE BEILLECTBA, CTPOCHHE aTOMOB M MOJEKYJ, MOJIb
BEIIECTBA, MOJISIPHAs Macca, TEIJIOBbIE CBOMCTBA TBEPABIX TEJ, )KMJIKOCTEH U ra3os,
AIIEKTPUYECKUE CBOWCTBA METAIJIOB, AIEKTPOIUTHYECKAS AUCCOIHALINS, TalIbBAHUKA.

l'eocpaghus: BIaXXHOCTH BO3/1yXa, BETPHI, 0apOMETp, TEPMOMETP.

Texnonoeus: npeoOpa3oBaHUE IBIKEHUHN C MCMOJIH30BAaHUEM MEXAaHU3MOB, YUET
TPEHMsI B TEXHUKE, MOAIIMIIHUKH, UCIOJIb30BAHNE 3aKOHA COXPAHEHUS UMITYJbCa B
TEXHUKE (pakeTa, BOJOMET U JIPYrHe€), BUraTellb BHYTPEHHErO CrOpaHus, MapoBas
TypOuHa, OBITOBOW  XOJOAWIBHUK, KOHJIWLMOHEpP, TEXHOJOTHUH  IOJIy4YEHUs
COBPEMEHHBIX MAaTepHaioB, B TOM YHCIE HAHOMATEpUalOB, M HAHOTEXHOJIOTHUH,
AIIEKTPOCTATUYECKAs 3allliTa, 3a3eMJICHHE JIIEKTPONPUOOPOB, KCEPOKC, CTPYHHBIN
MPHUHTEP, DJICKTPOHATPEBATEIbHBIE TPUOOPHI, AIIEKTPOOCBETUTENBHBIE MPUOOPHI,
rajJlbBaHUKa.

11 KJIACC



Paznen 4. daekTpoanuHammnka

Tema 3. Macnummnoe noje. I1eKmMpOMAZHUMHAA UHOYKYUA

[TocrosiHHBIE MarHWThL. B3anMoneicTBHE MOCTOSHHBIX MAarHUTOB. MarHuTHOE
none. Bexkrop marauTHOM MHAyKUuu. [IpHHIMIN Cyneprno3suuyMy MarHUTHBIX ITOJIEH.
JlvHMM MarHuTHOW WHAyKUMH. KapTuHa JNWMHWUKA MAarHUTHOM WHAYKIWW T10JIA
ITOCTOSIHHBIX MAarHUTOB.

MarnutHO€ 1osie MPOBOAHUKA ¢ TOKOM. KapThHa TUHUNA MHIYKIMU MarHUTHOTO
noJisi JJIMHHOTO IMPSMOT0 NPOBOJHMKA M 3aMKHYTOTO KOJIBLIEBOIO IPOBOJHHUKA,
KaTyuku ¢ TokoM. OnsIT Dpcrena. BzanmoaelcTere NpoBOIHUKOB C TOKOM.

Cuna Amriepa, €€ MOyJIb U HallpaBJICHUE.

Cuna Jlopenua, €€ MOJy/b U HalpaBjieHUE. J[BUKEHUE 3apsSyKEHHOM YacTUIlbI B
OJIHOPOJTHOM MarHuTHOM mosie. PaboTa cuiel Jlopeniia.

SIBrieHne 37IeKTPOMarHUTHOM MHAYKUMHU. [I0TOK BEKTOpa MarHUTHOW MHIYKIIUH.
DNEeKTpOABMKYIIAs CUJla MHAYKIHH. 3aKOH 3JIEKTpOMarHuTHOW nHaykuuu dapazes.

BuxpeBoe nanekTpuueckoe Moje. ONEKTPOABMXKYLIas Cuja UWHAYKIUU B
MIPOBOAHUKE, IBHXKYILIEMCS TOCTYNATEIBHO B OJHOPOAHOM MAarHMTHOM IIOJIE.

IIpaBuno Jlenua.

NHayKTUBHOCTh.  SIBI€HME  CaMOMHAYKUMHU.  DJIEKTPOABMXKYIIAs  CHIIA
CaMOMHIYKIIUH.

DHeprusi MarHUTHOTO TOJISI KATYIIKH C TOKOM.

DJIEKTPOMarHuTHOE MOJIE.

TexHuyeckue ycTpoNCTBA U MPAKTUYECKOE TPUMEHEHHE: OCTOSHHBIE MATHUTBHI,
DJIEKTPOMArHUTHI,  JJIEKTPOJABUIATENb,  YCKOPUTENIM  JJIEMEHTAPHBIX  YaCTHL,
VHAYKIHOHHAS [1€Yb.

Jlemoncmpayuu

OnbIT Opcrena.

OTKJIOHEHUE 3JIEKTPOHHOT'O MyYKa MATHUTHBIM TOJIEM.

JIuHUM UHAYKIIUA MarHUTHOTO MOJIA.

B3anmonenicTBrue 1ByX IPOBOJIHUKOB C TOKOM.

Cuna Amnepa.

JenctBue cuibl JIopeHIia Ha HOHBI AJIEKTPOJIUTA.

SIBneHune 3JIeKTPOMAarHUTHOM WHIYKIIHH.

IIpaBuino Jlenna.

3aBUCHUMOCTh DJJIEKTPOJBWXKYILIEH CHJIbI MHAYKUUHA OT CKOPOCTH H3MEHEHUS
MAarHuTHOTO MOTOKA.

SIBneHne caMOMHAYKIUU.

Yuenuueckuui sxcnepumenm, 1abopamopHuie pabomoi

N3ydeHnne MarHuTHOTO IOJIS KATYIIKU C TOKOM.

Hccnenoanue neiCTBUSI HOCTOSIHHOTO MarHWTa Ha PaMKy C TOKOM.



I/ICCHeI[OBaHI/Ie SIBJICHUA BHGKTPOMaFHHTHOﬁ WHAYKIWN.

Pa3nena 5. Kojed0anus 1 BOJIHBI

Tema 1. Mexanuueckue u 3J1eKMpPOMACHUNHbIE KOEOAHUSA

KonebarenbHnas cucrema. CBoOomHbIE MEXaHUYECKHUe KoJIeOaHMsI.
apmonnyeckue xonebanusa. [lepuwom, wacrora, ammumtyga u (aza KojaeOaHMIA.
[IpyxuHHBIN MaATHUK. MaTemMaTU4eCKWii MASTHUK. YPAaBHEHUE TapMOHUYECKUX
kosnebanuii. [IpeBparnieHue sHepruu Npu rapMOHUYECKUX KOJICOAHUSIX.

Konebarenbubiii  KoHTYyp. CBOOOJHBIE D3JIEKTPOMArHUTHBIE KoJieOaHUS B
UJCAThHOM KOJICOATEIbHOM KOHTYpE. AHAIOTUS MEXKIYy MEXaHUYECKUMH W
AIEKTPOMATHUTHBIMU KoJieOanussmMu. @opmyia ToMcoHna. 3aK0H COXpaHEHUS SHEPTUU
B UJI€AJIbHOM K0JI€0ATEIbHOM KOHTYDE.

[IpeacraBienre o 3aryxarouux KojeOaHUsX. BBIHYXJEHHbIE MEXaHUYECKUE
konebanus. Pezonanc. BeiHyXIeHHBIE 2JIEKTPOMAarHUTHBIC KOJICOaHMsI.

[lepemennbiii  Tok. CuHYCOMJANbHBI  NEPEMEHHBIA TOK. MOIIHOCTH
MEPEMEHHOT0 TOKa. AMIUIUTYJHOE U JICHCTBYIOIIEE 3HAYEHHUE CHJIBI TOKa U
HaIPsKECHHUS.

Tpancpopmarop. IlpousBoncTBo, mnepepadya U MNOTPEOJICHUE DIEKTPUUYECKON
SHEPruu. OKOJIOTMYECKHE PUCKU TPU MIPOU3BOJCTBE 3IIeKTposHepruu. Kymnbrypa
MCIIOJIB30BaHUS SJIEKTPOSHEPTUU B IOBCEHEBHON KU3HMU.

TexHuyeckre yCTpPOMCTBA M NPAKTUYECKOE MPUMEHEHUE: JIIEKTPUUYECKUI
3BOHOK, T€HEPATOP MEPEMEHHOTO TOKA, IMHUU DJIEKTpOIIepe1ay.

Jlemoncmpayuu

HccnenoBanne mapamMeTpoB KojaeOAaTeNbHONH CcHUCTeMbl (NMPYKUHHBIA WA
MaTeMaTUYECKUI MAsSTHHK).

Habmronenue 3aryxaromux KojieOaHHi.

UccnenoBanne CBONCTB BBIHYK/ICHHBIX KOJICOAHUH.

Ha6nronenue pe3onanca.

CBOOOTHBIE AIEKTPOMATHUTHBIE KOJICOAHWS.

OcuwimorpamMmsbl (3aBUCUMOCTH CUJIbI TOKA W HANpPsDKEHUST OT BPEMEHH) IS
AIEKTPOMATHUTHBIX KOJICOaHUH.

Pe3onaHc 1mpu  MOCIENOBATENIBHOM  COCIMHEHUM  PE3UCTOpa,  KaTYIIKH
MHJIYKTUBHOCTHU U KOHJIEHCATOpA.

Mopens TMHUY NEKTPONEPENAYH.

Yuenuueckuii sxcnepumenm, rabopamopHule pabomol

HccnepoBanue 3aBUCMMOCTH TEpUOJIa MalbIX KOJEOaHWil rpy3a Ha HUTU OT
IUTMHBI HUTH U Macchl Ipy3a.

HccnenoBanne mepeMeHHOr0 TOKAa B LIEMHM U3 TOCJEIOBATEIBHO COEAMHEHHBIX
KOHJIEHCATOPA, KaTYLIK! U PE3UCTOPA.

Tema 2. Mexanuueckue u 371eKMpPOMACHUNIHbBIE 60JIHbL



MexaHuueckue BOJHBL, ycioBHUs pacnpoctpaneHus. Ilepumon. CkopocThb
pacnpocTpaHeHuss M JJIMHA BOJHBL. [lomepeuHble M IPOJOJIBHBIE  BOJIHBI.
WnuTepdepentus u qudpakiius MEXaHUYECKUX BOJIH.

3Byk. CkopocThb 3ByKa. [ poMkocTh 3Byka. Beicotra ToHa. TemOp 3ByKa.

DJIEKTPOMAarHUTHBIE BOJIHBL. Y CJIOBUS H3JIYYEHHS] DJIEKTPOMArHUTHBIX BOJIH.
B3anmHuas opuentanus BektopoB E, B, V B anektpomarnuTHOI BosHe. CBoONcCTBa
AIIEKTPOMArHUTHBIX BOJIH: OTpPaXEHUE, MPEJIOMIICHHE, MOoJIApu3auus, Audpakuus,
uHTepdepeHius. CKopocTb 3JEKTPOMArHUTHBIX BOJIH.

[IIkana SJEKTPOMATrHUTHBIX BOJIH. lIpMMEHEHHE SIEKTPOMArHWTHBIX BOJH B
TEXHUKE U OBITY.

[IprHIMIIBI paguoCBsI3U U TeneBuaAcHusA. Pannonokanus.

DIEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYKAIOLIEH CPEIbI.

TexHuyeckne yCTpOHMCTBA M MPAKTUYECKOE MPUMEHEHUE: MY3bIKAJbHbIE
UHCTPYMEHTHI, YJIbTPa3BYKOBas JUAarHOCTUKA B TEXHUKE W MEAULMHE, panap,
paaronpuéMHHUK, TeJIEBU30p, aHTeHHA, Tenedon, CBY-meys.

Jlemoncmpayuu

ObpazoBaHue 1 pacpOCTPAHEHUE TONEPEUHBIX U MPOAOIbHBIX BOJIH.

Kone6momieecs Teno Kak HCTOYHUK 3BYKa.

HaGnronenue otpaxeHus: U IpeOMICHUS] MEXaHUYECKUX BOJIH.

Hab6nronenue natepdepennnm u qmudpakiin MEXaHUYECKUX BOJTH.

3BYKOBOM pE30HAHC.

HaGnronenue cBsi3u rpOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUTUTYI0M U 4aCTOTOU
KoJe0aHU.

HccnenoBanne CBOWCTB 3JIEKTPOMArHUTHBIX BOJIH: OTPaKEHHE, MPEIOMIICHUE,
noJisipu3anus, tudpakuus, HTepGepeHIHs.

Tema 3. Onmuka

I'eomerpuueckass onrtuka. IIpsMonuHelHOEe pacnpoCTpaHEHHWE CBETa B
OHOpOAHOM cpene. JIyu cBera. ToueyHbIM UCTOYHUK CBETA.

OTtpaxxeHue cBeTa. 3akoHBI OTpaxeHus: cBeta. llocTpoeHue uzoOpakeHUN B
IJIOCKOM 3€pKaje.

[Ipenominenue cBera. 3aKOHBI MPEIOMIICHUSI CBeTa. AOCONIOTHBIA TMOKA3aTelb
npenomieHus. llonHoe BHyTpeHHee oTpaxeHue. lIpeaenbHbIl yrojl MOJHOTO
BHYTPEHHETO OTPaKECHHUSI.

Hucnepcus ceeta. CroxxHbIi cocTaB Oenoro ceera. LIBer.

Cobuparomue u paccerBaromue TuH3bl. ToHkas muH3a. DOKyCHOE pacCTOsSHUE U
ONTHYECKas CHUJla TOHKOM JMH3BI. [locTpoeHue H300pakeHUN B COOMpAIOIMIUX H
paccenBaromux JuH3ax. Dopmyna TOHKOW JIMH3bI. Y BEJIMUYECHUE, 1aBAEMOE JIMH3O0M.

[Ipenensl NpUMEHUMOCTHA TEOMETPUUYECKON ONTUKHU.



BomnoBast ontuka. Matepdepennus cseta. KorepeHTHbIE UCTOYHUKU. Y CIIOBUS
HaOMIOACHUST MAaKCHMYMOB U MUHMMYMOB B MHTEP()EPEHIIMOHHOW KapTHHE OT IABYX
cuH(}a3HBIX KOTEPEHTHBIX HCTOYHUKOB.

Hudpakuus ceta. JudpakiuuonHas peméTka. YcioBue HaOMIOACHUS TJIABHBIX
MaKCUMYMOB TMpy TMaJ€HUM MOHOXPOMATHYECKOTO CBeTa Ha JIU(PAKIHMOHHYIO
PELIETKY.

ITonspusanus cBera.

TexHuyeckue yCTpOWCTBA M NPAKTUYECKOE MPUMEHEHHWE: OYKH, JIyna,
¢doToanmapar, NPOEKIUOHHBIN anmnapaT, MUKPOCKOII, TEJIECKOI, BOJIOKOHHAs ONTHKA,
nupakiMOHHAs PEMIETKA, MOISIPOU/I.

Jlemoncmpayuu

IIpsMonvHEHOE pPACOPOCTPAHEHHUE, OTPAKEHUE W INPEJIOMIICHHE CBETA.
OnTuyeckue NpudOpHI.

[TonHoe BHyTpeHHEE OTpakeHue. Mojelb CBETOBOA.

HccnenoBanue cBOWCTB U300paKeHH B TMH3AX.

Mopenn MUKpOCKOIa, TEJIECKOIA.

Ha6nronenue natepdepeHnmm cBera.

Habnronenue nudpakiuu ceera.

Hab6nronenue nucnepcuu cBera.

ITonydenue cnekTpa ¢ MOMOIIBIO IPU3MBI.

[Tomy4yenue cnekTpa ¢ mOMOIIBI0 JUGPAKIIMOHHON PEIETKH.

Ha6nronenue nossipusaiiviu cBeTa.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomoi

N3mepeHne nokazaress npeoMJIEHUs CTEKIIA.

HccnenoBanue cBOWCTB U300paKeHH B TMH3AX.

Ha6nronenue nucnepcuu cBera.

Pa3znen 6. OcHOBBI crieUAJIBHON TEOPHH OTHOCUTEIBHOCTH

I'pauiel MPUMEHMMOCTH KJIACCUYECKOM MexaHuKu. llocTynmarel cnenuanbHOU
TEOPUU OTHOCUTEIBHOCTU: WHBAPUAHTHOCTh MOXYJS CKOPOCTH CBETAa B BaKyyMe,
MPUHIIUIT OTHOCUTEIBHOCTH DUHIITEHHA.

OTHOCHUTENIBHOCTh OJHOBPEMEHHOCTH. 3aMEIJICHUE BPEMEHHM M COKpAIECHUE
JUTHHBI.

DHeprus 1 UMIYJIbC PEISITUBUCTCKON YaCTHILIBI.

CBs3p Macchl C DHEPrUEM M HMMITYJIbCOM PEISTUBUCTCKOW YacCTHLbl. DHEPIrUs
HIOKOSI.

Pazgen 7. KBanToBasi pusnka
Tema 1. Inemenmot K6anmoeoii ONMUKU



®oronbl. ®opmyna [Inanka cBs3u sHepruu GOTOHA C €T0 YACTOTOW. DHEPTus u
UMITYJIbC (OTOHA.

OtkpeiTiie u uccnenaoanue Gorodddexra. Ompiter A. I'. CroneroBa. 3aKoHBI
dbororddexra. YpaBHenue OiHmTEeHHA 1181 (PoTtodrddekra. «KpacHas rpaHuUIa

dhororddekra.

JlaBmenne cBera. OnbiTh I1. H. JIeOGenena.

XUMHYECKOE IEUCTBUE CBETA.

TexHuueckue yCTpOWCTBA W NPAKTUYECKOE MPUMEHEHHE: (POTORIEMEHT,
(dboToaTyuK, coiHEeUHas OaTapesi, CBETOIUO.

Jlemoncmpayuu

dotor(h(PexT Ha yCTaHOBKE C IIMHKOBOM MJIACTUHOM.

HccnenoBanue 3akoHOB BHeMIHET0 (poTodddekTa.

CBeToauo.

Conneunas Oarapes.

Tema 2. Cmpoenue amoma

Mopens aroma Tomcona. OmnwiTel Pesepdopaa mo paccesHuio o -4acTwil.
[Inanerapnas monens aroma. [loctynatel bopa. U3nyyenue u nornomenrue GpoToHOB
IIPU IEPEXOJE aTOMa C OJJHOIO YPOBHS SHEPIrUM Ha Apyrou. Buasl criektpoB. CrekTp
YPOBHEHN SHEPTUM aTOMa BOAOPOAA.

BonnoBeie cBoiicTBa yactuu. Bosmbl e bpoins. KoprycKyisipHO-BOIHOBOU
Ty aJI3M.

CHOHTaHHOE U BBIHYKJIEHHOE M3JTy4YCHHUE.

TexHuyeckue ycTporcTBa U MPAKTUYECKOE MPUMEHEHHE: CIIEKTPAJIbHBIA aHAIIN3
(cexTpockort), 1a3ep, KBAaHTOBbII KOMIBIOTED.

Jlemoncmpayuu

Mopnens onsita Pesepdopra.

Onpenenenue NIMHBI BOJHBI Ja3epa.

HaGnronenue muHeHyaThIX CIIEKTPOB U3ITyUYEHHUS.

Jlazep.

Yuenuueckuui sxkcnepumenm, nabopamopnvie pabomol

Hab6nronenue nmuHeiyaToro cnekTpa.

Tema 3. Amomnoe a0po

OKCIEPUMEHTBI, JOKa3bIBAIOIINE CJOXHOCTh CTpoeHus snapa. OTKpbITHE
paauoaktuBHOCTH. OnbIThl Pe3epdopaa mo omnpeaeseHnio coctaBa paauoaKTUBHOTO
usnydenns. CBoiicTBa anbda-, 6eTa-, raMMa-u3IydeHus. BivsHue paanoakTUBHOCTU
Ha JKUBBIE OPTaHU3MBI.

OtkpeiTe TpoTOoHa W HeWTpoHa. Hykionnas mopens snpa [eiizenOepra—
NBanenko. 3apsan sapa. MaccoBoe uncio siapa. M30tornsl.



Anbda-pacniag. IJIEKTPOHHBIA U MO3UTPOHHBIN OeTa-pacnai. ['aMMa-uznyyeHue.
3aKOH paJMOaKTUBHOIO pacnaja.

DOHeprus cBA3M HYKJIOHOB B sifjpe. Anepubie cuibl. JlegekT Macchl siapa.

SnepHbie peakuuu. [leneHue u CUHTE3 AA€Ep.

Anepnsiii peaktop. TepmosiaepHsiil cuaTe3. [Ipo6iemMbl U MEPCIEKTUBBI SAESPHOM
SHEPreTUKHU. DKOJIOTUYECKUE ACIIEKTHI IAEPHOU SHEPTETUKHU.

DOnemMeHTapHble YacTULbl. OTKPBITHE TO3UTPOHA.

Metonabl HaOJIIOACHUS U PETUCTPALIMU 3JIEMEHTAPHBIX YACTHIL.

dyHaaMeHTallbHbIEe B3auMOJIelcTBUSA. EquHCTBO (pu3nueckoil KapTUHBI MUPA.

TexHuyeckne ycTpOWCTBA MU MPAKTUYECKOE NPUMEHEHHE: IO3UMETp, Kamepa
Bunscona, sigepHslil peaktop, aToMHasi 6omoa.

Jlemoncmpayuu

CU€TurK MOHU3HPYIOIIMX YACTHII.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

HccnenoBanue TpEeKOB YacTUIL (110 TOTOBBIM (oTorpadusim).

Pa3znen 8. DiieMeHTHI ACTPOHOMHUM U ACTPOPU3UKH

Otanbl pa3BUTHS acTPOHOMHH. [IpuKIIaHOE U MHUPOBO33PEHUECKOE 3HAUECHUE
aCTPOHOMMUM.

Bun 3B&nnoro wueba. Cos3Be3nus, sipkue 3BE3AbI, IJIAHETHI, UX BUIUMOE
IBHKCHUE.

ConHeuHas cucrema.

Counnne. ConHeyHas akTUBHOCTh. MIcTounuk 3Heprun CoiHua U 3BE3M. 3BE3NMI,
UX OCHOBHBIC XapaKTEPUCTHUKHU. JlMarpaMma «CIEKTPAJIbHBIM KJIACC — CBETUMOCTBY.
3BE3/1bI TJIABHOM TMOCIIEIOBATEIIBHOCTH. 3aBUCUMOCTh «Macca — CBETUMOCTBY IS
3BE3]] IJIaBHOM IMOCIeN0BaTEIbHOCTU. BHyTpeHHee cTpoeHue 3BE311. COBpEMEHHBIC
MIPEACTABIICHHS O MPOUCXO0KICHUH U 3BoMonnK ConHIA U 3BE3M1. DTanbl )KU3HU 3BE3.

Mneunstii Ilyte — nHama [amaktuka. Ilonoxenne m aBmwxenue CosiHIA B
I'anaktuke. Tunel ranaktuk. Pagmoranaktvkm m kBasapel. UEpHbIE IBIPBI B sAIpax
TaJaKTHUK.

Bcenennas. Pacmmpenne Bceenennoi. 3akon Xa006isa. Pa3Oeranue rajiakTuk.
Teopus bonbioro B3peiBa. PEIMKTOBOE U3ITyUEHHUE.

Macmrabnas ctpykrypa BeenenHoii. MeraramakTuka.

Hepeménnsie mpoOaeMbl aCTpOHOMHUH.

Yuenuueckue nabarooenus

HaGnroneHuss HEBOOPYKEHHBIM TIJ1a30M C MCIOJIb30BAHUEM KOMIIBIOTEPHBIX
NPWIOKEHUN ISl ONpeleNieHUs] MOJIOKEeHUsSI HEeOECHBIX OOBEKTOB HAa KOHKPETHYIO
JaTy: OCHOBHBIE co3Be3/1ud CeBEpHOro MOJYyIIapus U IPKUE 3BE3/BI.

Ha6monenus B Teneckon Jlynsl, mianet, Maeunoro Ilytu.

Oo6o01mamonee NOBTOpeHue



Ponb (u3uKN 1 aCTpOHOMHUU B IKOHOMUYECKOM, TEXHOJIOTUYECKOM, COLIMATbHON
U STUYECKOU chepax AeaTeTbHOCTH YEI0BEKa, pOJib U MECTO (DU3HKHU U aCTPOHOMHH B
COBPEMEHHOM HAay4yHOW KapTUHE MHpA, POJb (PU3NYECKON TEOpUU B (POPMHUPOBAHUU
IPEICTaBICHUNA O (PU3NUYECKON KapTUHE MHpa, MECTO (PM3MUYECKON KapTUHBI MUpa B
oOLIeM psiZly COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX IIPEACTABICHUI O IPUPO/IE.

MexnpeaMeTHble CBA3H

N3yuenne kypca ¢usmku 0a3oBoro ypoBHs B 11 kiacce OCymecTBISETCsS C
Y4ETOM  COACPIKATEIBHBIX MEXKIIPEAMETHBIX CBA3CH C KypcamMHd MAaTEMaTHKH,
OMOJIOTUH, XUMUH, Teorpaduu U TEXHOJIOTHH.

Mesicnpeomemnvle nowsamus, CBSI3aHHbIE C H3YYEHHMEM METOJOB HAy4YHOTO
MO3HAHUS: SBJICHUE, HAYUHBIN (DaKT, runoresa, pu3nyeckasi BETUUMHA, 3aKOH, TEOPHUs,
HaOII0EHUE, SKCIEPUMEHT, MOJEIMPOBAHNE, MOJIEIIb, U3BMEPEHUE.

Mamemamuxa: penieHre CUCTEMbl YPaBHEHUN, TPUTOHOMETPUYECKUE (PYHKIIUH:
CHUHYC, KOCHHYC, TaHI'€HC, KOTAHI€HC, OCHOBHOE TPUIOHOMETPUYECKOE TOXKIECTBO,
BEKTOpPbl M MX NPOEKIMH HAa OCH KOOPJAMHAT, CJIOXKEHUE BEKTOPOB, MPOHU3BOIHBIC
AJIEMEHTAPHBIX (PYHKIIMA, IPU3HAKU [TO00US TPEYTOJIbHUKOB, ONPEACICHUE TUIOIIA U
I0CKUX GUryp u o0bEma ted.

bBuonocus: »>nexTpuueckue SBIEHUS B OKMBOW MpUPOJE, KoseOaTelbHbIE
IBIDKEHUS B JKMBOW IIPUPOJE, ONTHUYECKHE SIBICHUS B XXUBOM NIPHUPOAE, NEHUCTBHE
paaualy Ha )KUBbIE OPTaHU3MBI.

Xumus: CTpOEHHE AaTOMOB W MOJIEKYJ, KPUCTAJNIMYECKAs] CTPYKTypa TBEPIBIX
TEJ, MEXaHU3MBbl 00pa30BaHUS KPUCTAIUIMUECKON PEIETKH, CIIEKTPAIbHbBIN aHAIU3.

l'eocpaghus: MarHUTHBIE TONIOCA 3€MJIH, 3aJIE)KM MAarHUTHBIX PyZ, (GOTOChEMKA
36MHOMU ITOBEPXHOCTH, IPEICKa3aHNE 36MIICTPSICEHUN.

Texnonocusi: NVUHUM  BJEKTpOINlEpenay, T[EHEpaTop IEPEMEHHOI0  TOKa,
ANEKTPOJBUraTeNb, HHAYKIHOHHAs I€4b, paaap, paJlduonpUEMHHUK, TEIEBU30D,
aHTeHHa, TenegoH, CBY-meuyb, NpPOEKUMOHHBIM ammapar, BOJOKOHHAs ONTHKA,
COJIHEUHas OaTapes.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
KouunyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne i/ Kontponbnbie IlpakTnyeckue
NPOrpaMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoTsbI
pecypcsl
Paznea 1. PDU3UKA U METO/IbIl HAYYHOI'O ITIO3HAHUSA
bubmunoreka LIOK
1.1 ®dusnka ¥ METO/Ibl HAYYHOTO TTO3HAHMS 2 https://m.edsoo.ru/7f41bf72
Hroro no pazueny 2
Pa3znen 2. MEXAHUKA
but6mmoreka [IOK
21 Kunemarika > L L https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
22 Huraiia ! 1 1 https://m.edsoo.ru/7f41bf72
but6mmoreka [IOK
2.3 3aKOHBI COXPAaHEHUsI B MEXAHUKE 6 1 1 https://m.edsoo.ru/7f41bf72
Hroro no pazueny 18
Paznea 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJIUHAMHUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKOM 9 1 1 bu6nuoreka [IOK
' TEOpHU https://m.edso0.ru/7f41bf72
but6mmoreka [IOK
3.2 OCHOBBI TEPMOMHAMMKH 10 1 1 https://m.edsoo.ru/7f41bf72
33 ArperaTHble COCTOSIHUSI BEUIECTBA. 5 0 1 bu6nuoreka [IOK

®a3oBble IEPEXOIbI

https://m.edsoo.ru/7f41bf72
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Hroro no pazneny

24

Paznea 4. 3JIEKTPOJAUHAMUKA

bubmunoreka LIOK
4.1 ICKTpOCTATHIA 10 https://m.edsoo.ru/7f41bf72
[TocTostHHBIN 2neKTpUYeCKUid TOK. TOKHM B bubmmoreka [JOK
4.2 12
Pa3MAYHBIX Cpeaax https://m.edso00.ru/7f41bf72
Hroro no pazneny 22
PesepBHoe Bpems 2
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68



https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72

11 KIIACC

KouunyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne n/m Konrpoabusie IIpakruueckue
NMpOrpaMMblI Bcero o0pa3oBaTejbHbIE
padoThI padoTsbI
pecypcsbl
Paznen 1. DJIEKTPOJANHAMUKA
11 MarunuTtHoe noje. IeKTpoMarHuTHas 1 1 3 bubmmoreka [JOK
' VHYKIHS https://m.edso00.ru/7f41c97c
Hroro no pazueny 11
Paznen 2. KOJIEBAHUS U BOJIHbBI
51 MexaHu4ecKkue U AIEeKTPOMAarHUTHBIC 9 1 1 bu6nuoreka [IOK
' KoJIe0aHus https://m.edsoo.ru/7f41c97c
59 MexaHn4yeckHe U 3J€KTPOMarHUTHBIE 5 1 1 bubmmoreka [JOK
' BOJIHBI https://m.edsoo.ru/7f41c97c
bubmunoreka LIOK
23 Onrikca 10 1 3 https://m.edsoo.ru/7f41c97c
Hroro no pazgeny 24
Paznea 3. OCHOBBI CIIEIIMAJIBHOM TEOPUM OTHOCHUTEJBHOCTH
31 OCHOBBI crIeIIUAILHOU TEOPUH 4 1 1 bubmmoreka [JOK
' OTHOCHUTEIBHOCTH https://m.edsoo.ru/7f41c97c
Hroro no pazueny 4
Paznen 4. KBAHTOBASI ®U3UKA
N but6mmoreka [IOK
4.1 DJIEeMEHTHI KBAaHTOBOW OITHKHU 6 1 https://m.edsoo.ru/7f41c97¢
4.2 Crpoenue aToma 4 1 bubmmorexa LIOK

https://m.edsoo.ru/7f41c97¢c
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bubmunoreka LIOK
4.3 ATOMHOC 57pO > . . https://m.eds00.ru/7f41¢c97¢c
Hroro no pazueny 15
Paznen 5. 9JIEMEHTbI ACTPOHOMUHU U ACTPO®PU3UKU
bu6mmoreka [IOK
51 DJIEMEHTHI aCTPOHOMUH U aCTPOPU3UKH 7 1 https://m.edsoo.ru/7f41c97¢
Hroro no pazueny 7
Pa3gen 6. OBOBIIAIOIIEE IOBTOPEHUE
but6mmoreka [IOK
6.1 Obobmaromee nosTopenne 4 . https://m.eds00.ru/7f41c97¢c
Hroro no pazueny 4
PesepBHOe Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 6 14
COI''TACOBAHO COI''TACOBAHO

HpOTOKOJ'I 3aCCaaHusa METOOUYCCKOI'O

00beAMHEHNs yunTeneii MmaremaTiku MBOY

COHI Ne 10

uM.C.1. Xomonosa ct.HoBomepOnHOBCKas

ot __ aBrycrta 2023 roma Ne 1

MoANUCH pykoBogutens MO ®.1.0.

3amecTuTens Aupekropa no YBP
MBOY COII Ne 10
uM.C.1. Xomonosa ct.HoBomepOnHOBCKas

Kyxca .M.H.

oA Ch

_.08.2023 roma
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