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Pabouyas nmporpaMMa no ¢u3svke SIBJSETCA NPUJIOKEHHEM K OCHOBHOM 06pa3oBaTe/bHOU
nporpaMMme cpesHero o6uiero o6pazoBanuss M6OY COLI Ne 9.
Pabouyas nporpamma chopMHUpOBaHa C y4yeTOM paboyeld NporpaMMbl BOCIHTAHUSA
MBOY COII Ne 9.
IVIAHUPYEMBIE PE3YJIbTATbBI OCBOEHUS

YYEBHOTI'O IIPEJIMETA «®U3UKA»
(FA3OBBIH YPOBEHD)

JIMYHOCTHBIE PE3YJIbTATHI

JlnuHOCTHBIE pE3yNbTaThl OCBOEHHUs ydeOHoro mnpeamera «Duszmka» IOIKHBI OTpa)kaTh
TOTOBHOCTh M CIOCOOHOCTh OOYYaromMXcsi PyKOBOJCTBOBAThCS C(HOPMHPOBAHHOW BHYTpPEHHEH
MO3UIIMEH JIMYHOCTH, CUCTEMOM IIECHHOCTHBIX OPHUEHTAIIMH, MMO3UTHBHBIX BHYTPEHHUX yOEKIECHUH,
COOTBETCTBYIOIIMX TPAJAULIUOHHBIM LIEHHOCTSIM POCCUIICKOT0 00IIECTBa, PACIIUPEHNE KU3HEHHOTO
OMbITA U ONBITA JIEATEIILHOCTU B MPOIIECCE peaTnu3allii OCHOBHBIX HANPABJICHUI BOCIUTATEIHHOU
NEeSATEIbHOCTH, B TOM YUCIIE B YACTHU:
1) rpamaaHCcKOro BOCIMTAHUS:
c(hOPMUPOBAHHOCTh TPAKAAHCKOW IMO3UIUU OOYYAIOIIEroCs KaK aKTUBHOTO U OTBETCTBEHHOTO
YJIeHa POCCHIICKOr0 00111eCTBa;
MPUHATHE TPAJIUIMOHHBIX 00IEUETIOBEUECKUX TYMAaHUCTHUECKUX U IEMOKPATUYECKUX LIEHHOCTEHH;
TOTOBHOCTh BECTH COBMECTHYIO JIETEIBHOCTh B HHTEpECaX rpa’kJaHCKOro OOIIeCTBa, y4aCTBOBATh
B CaMOYIIpaBJIEHUU B 00pa30BaTebHOIN OpraHu3alnu;
YMEHHE B3aMMOJICHCTBOBATh C COLMATHHBIMA MHCTHTYTAMH B COOTBETCTBUU C MX (YHKIUSMHU H
Ha3HA4YCHHEM;
TOTOBHOCTb K T'YMaHUTAapHOU U BOJIOHTEPCKOU EATEIbHOCTH;
2) NaTPpUOTHYECKOI0 BOCIIUTAHUS:
c(hOpPMHUPOBAHHOCTH POCCUICKOMN TPaKIAaHCKON UACHTUYHOCTH, TATPHUOTHU3MA;
LIEHHOCTHOE OTHOIIEHHE K TOCYJapCTBEHHBIM CHMBOJIAM, JIOCTH)KEHHUSM POCCHUMCKUX YUYEHBIX B
obnacTu (U3UKUA U TEXHUKH;
3) AyXOBHO-HPABCTBEHHOI'0 BOCITUTAHMSI:
c(OpMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO MOBEICHUS;
CIIOCOOHOCTh OIIEHUBATh CUTYallMI0 W TPUHAMATh OCO3HAHHBIC PEIICHHS, OPUEHTHUPYSICh Ha
MOpPaJIbHO-HPaBCTBEHHbBIE HOPMBI U IIEHHOCTH, B TOM YHUCJIE B IEATEILHOCTH YUEHOTIO;
OCO3HAHME JIMYHOTO BKJIa/Ja B IOCTPOEHUE YCTONYNBOTO Oy IyIIero;
4) 3cTeTHYECKOro BOCIIUTAHUS:
ACTETUYECKOE OTHOILIEHHWE K MHpPY, BKIIOYash OSCTETUKY HAy4YHOIO TBOpPYECTBA, MPUCYIIETO
(bU3HUIEeCKOI HayKe;
5) Tpy10BOr0 BOCIIUTAHMS:
MHTEpEC K pa3lnyHbIM cepaM NpodecCHOHATBHOU AESITENbHOCTH, B TOM YHCIIE CBS3aHHBIM C
¢u3MKOM M TEXHUKOW, yMEHHE COBepIIaTh OCO3HAHHBIM BBIOOp Oyaymed mnpodeccun u
pealn30BhIBATH COOCTBEHHBIC KU3HEHHBIC TIIAHbI;
TOTOBHOCTb M CIIOCOOHOCTH K 0Opa3oBaHUIO W camMooOpa3oBaHUIO B obOnactu (GU3MKK Ha
MPOTS)KEHUU BCEW JKU3HH;
6) IK0JIOrNY€eCKOro BOCIIMTAHUA:



cOPMUPOBAHHOCTh ~ JKOJIOTMYECKON  KyJNbTypbl,  OCO3HaHUE  TJ00aJbHOTO  XapakTepa
9KOJIOTUYECKHX MPOOIIeM;

IJIAHUPOBAHUE M OCYIIECTBJICHHE JECUCTBUI B OKPYKAIOIIEW Cpelle Ha OCHOBE 3HAHUS LeJel
YCTOWYMBOTO Pa3BUTHUS YEJIOBEUECTBA;

pacHIMpeHre ONbITa ACSATEIbHOCTH SKOJOTUYECKOW HANpPaBICHHOCTH HA OCHOBE HMMEIOLIUXCS
3HAHUU TI0 (PHU3UKe;

7) HEHHOCTH HAYYHOT0 MO3HAHUSA:

c(OpPMUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
¢duznveckoil HayKy;

OCO3HAaHHE IICHHOCTHM HAay4YHOH JEsITeNbHOCTH, TOTOBHOCTH B TIpollecce H3Yy4YeHHs] (PUIUKU
OCYIIECTBIISATH MPOEKTHYIO M HCCIIEI0BATENbCKYIO IEATENbHOCTh MHAUBUIyalIbHO U B TPYIIIIE.

METAIIPE/IMETHBIE PE3YJIBTATHBI
Ilo3naBaTebHBbIE YHHBeEPCAJIbHbIE YUeOHbIe 1eHCTBUS
ba3oBble JJornyeckue AeiicTBUS:

CaMOCTOSITENTbHO  (OPMYJIMPOBATh M AKTyaJU3UpOBaTh NpobieMy, paccMaTpuBaTh €&
BCECTOPOHHE;

OTIPEICIATH 1EH eI TSIIbHOCTH, 33/1aBaTh MMapaMeTPhl U KPUTEPUN UX JTOCTHIKEHUS,

BBISIBIIATHh 3aKOHOMEPHOCTH U MTPOTHBOPEUUS B paCCMaTPUBAEMbIX (DHM3UUECKHUX SBJICHUSIX;

paszpabaThiBaTh IUIaH pEUICHUs MPOOJIEMbI ¢ YIETOM aHAIM3a UMEIOIIUXCS MAaTEPHAIBHBIX U
HEeMaTepHaIbHBIX PECYPCOB;

BHOCHUTH KOppeKTI/IBBI B ACATCIBHOCTb, OLCHUBATH COOTBCTCTBUC pe3yanaT0B OeiasaM,
OILICHUBAThHb pI/ICKI/I HOCJIG,Z[CTBI/Iﬁ JACATCIIbHOCTH,

KOOPJAMHUPOBaTb M BBIIOJHATH PAa0OTy B YCIOBHUAX pPEAITbHOTO, BHUPTYaJbHOTO U
KOMOMHHPOBAHHOTO B3aUMO/ICHCTBUS;

pa3BUBATh KPEATUBHOE MBIIIUICHUE MPU PEIICHUH KM3HEHHBIX MPOOJIEM.

Ba3oBrble ucciaenoBareJLCcKue NeiCTBUA:

BJIQJIETh HAyYHOH TEPMHHOJOTHEH, KIIOYEBHIMU TOHATUAMH M METOAAMH (PU3HYECKOU
HayKH,

BJIaJIeTh HABBIKAMU Y4YeOHO-MCCIIEOBATEIbCKOW M IMPOEKTHOW JEATENBHOCTH B 001acTH
(U3HUKH, CTIOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSITEILHOMY IMOHWCKY METOJOB PEIICHUsS 3aaad
(bI/I3I/I‘IeCKOI‘O COI[ep)KaHI/IH, HpI/IMeHeHI/IIO paBJII/I‘-IHbIX MECTOAOB IIO3HAHUAA,

BJIaACTh BHAAMHU ACATCIBHOCTHU II0 HOHy‘IeHI/IIO HOBOI'0 3HaHUsA, €I0 I/IHTepHpeTaI_[I/II/I,
HpGOGpaSOBaHI/IIO n HpI/IMeHeHI/IIO B paS.HI/I‘-IHI:IX y‘-I€6HI>IX CI/ITyaI_[I/IHX, B TOM YHCIIC HpI/I CO3JaHNN
Y4eOHBIX TIPOEKTOB B 001aCTH (PU3HKH;

BBISIBIIATh MPUIMHHO-CIICACTBEHHBIE CBSI3M U aKTyaIM3WPOBATh 3a7a4y, BBIIBUTATh THIIOTE3Y
e€ peleHus, HaXOUTh apTYMEHTHI JJIs I0Ka3aTeIbCTBA CBOMX YTBEPKICHHM, 3aaBaTh MapaMeTPhI
Y KPUTEPHUU PEIICHHS;

aHaJII/IBI/IpOBaTB HOJIy‘IeHHBIG B X0I¢€ peH_IeHI/I}I 3aJaun peByHBTaTBI, KpI/ITI/I‘IeCKI/I OILICHHUBATH
nux I[OCTOBepHOCTB, HpOI‘HO3I/IpOBaTb N3MCHCHHUEC B HOBBIX yCJIOBI/I}IX;

CTaBUTh U (HOPMYITUPOBATH COOCTBEHHBIC 337ayll B 00pa30BaTEIbHON JESTEIHHOCTH, B TOM
qHcIe MPU U3YYeHUH (PU3HKH;

JaBaTh OIEHKY HOBBIM CHUTYAIIHsIM, OIICHHBATh TPHOOPETEHHBIN OIBIT;



YMETh MEPEHOCUTD 3HAHUA MO (PU3UKE B MPAKTHUECKYIO 00JIaCTh KU3HEIEATEIIbHOCTH;
YMETh MHTETPUPOBATh 3HAHMSI U3 PA3HBIX MTPEIMETHBIX 001acTei;

BBIIBUTATh HOBBIE UJI€U, TIPE/IaraTh OPUTHHAIbHbBIE MTOJXOAbl U PEIICHHUS,

CTaBUTH MPOOJIEMBI U 3a]a4H, TOMYyCKAIOIINE aTbTepHATUBHBIC PEILICHUSI.

Padora ¢ undopmanueii:

BIIQJICTh HABBIKAMH TIOJTY4YeHHUS WHGOpManuu (GU3UIECKOTO COACpX aHHUS U3 HCTOYHHKOB
pa3HBIX THIIOB, CaMOCTOSITEIbHO OCYLIECTBJISATh TMOWCK, aHalU3, CUCTEMaTHU3alUi0 U
WHTEPIPETAINIO HHPOPMAIINH PA3TUYHBIX BUIOB U (DOPM MPEICTABICHHUS;

OLIEHUBATh JJOCTOBEPHOCTH MH(OPMALIHH;

MCIOJIb30BaTh CPE/ICTBA MH(GOPMALMOHHBIX U KOMMYHHKAIIMOHHBIX TEXHOJIOTHIl B peUICHUH
KOTHUTUBHBIX, KOMMYHHKAaTUBHBIX M OpPraHU3allMOHHBIX 3aJad C COOIIOJCHHEM TpeOOBaHUI
SPrOHOMHUKH, TEXHUKHU O€30MaCHOCTH, TUTHEHBI, PECypcocOepeKeHHs, MPaBOBBIX U ITUYECKUX
HOPM, HOPM HH(POPMAITMOHHOM 0€30MacHOCTH;

CO3/1aBaTh TEKCThI PU3NYECKOTO COJIEPIKAHUS B PA3IMYHBIX opMaTax ¢ YU4ETOM Ha3HAYCHUS
uHpoOpMalMM W TIENIEBOM ayJUTOPUH, BBIOWpas ONTHUMAIbHYIO (GOpPMY TMPEACTABICHUS H
BHU3yaJIU3alUU.

KoMMyHHKaTUBHBbIE YHHUBEpPCAJIbHbIE yYeOHbIe JeiicTBUS:

OCYIIECTBIATH OOIIEHNE HA YpoKaX (DU3UKHU U BO BHE-YPOUHOU NESATEIbHOCTH;

pacrno3HaBaTh NPEANOChUTKH KOHMIMKTHBIX CUTYallul U CMATYaTh KOH(IUKTHI,

Pa3BEPHYTO M JIOTMYHO U3JIaraTh CBOK TOYKY 3PEHHSI C UCIIOJIb30BAHUEM SI3BIKOBBIX CPEJCTB;

MMOHUMATh U UCTIOJIB30BaTh MPEUMYIIECTBA KOMAHHON ¥ HHIUBUYalTbHOU PabOTHI;

BBIOMpATh TEMAaTUKy M METOJbl COBMECTHBIX JCUCTBHUN C Yy4€TOM OOIIMX HHTEPECOB H
BO3MOKHOCTEH Ka)KJI0TO WieHA KOJUICKTUBA,

MIPUHUMATD 1IEJIM COBMECTHOM JIEATEbHOCTH, OPTaHNU30BbIBATh U KOOPJAUHUPOBATH JEHCTBUS
no €& JOCTWKEHHWIO: COCTaBJIATh IUIAH JCUCTBHUM, pacnpelnenarb podd C y4ETOM MHEHUU
Y4aCTHUKOB, 00CYKJaTh pe3yIbTaTbl COBMECTHOM paboThI;

OLICHUBATh Ka4€CTBO CBOETO BKJIa/a M KaXKJAOr0 YYaCTHHKA KOMaHIbl B OOLINIT pe3ybTaT 1Mo
pa3pabOTaHHBIM KPUTEPHSIM;

npejJiaraTh HOBBIE MPOEKTHI, OLICHMBATh HJIEU C TO3ULUU HOBHU3HBI, OPUTHHAIBHOCTH,
[IPAaKTUYECKON 3HAUMMOCTH;

OCYILIECTBJISATh MO3UTUBHOE CTPATErMUECKOE MOBEJACHUE B PA3JIMUHBIX CUTYaLUsIX, POSBIISATh
TBOPUYECTBO U BOOOpakeHUE, OBITh MHUIIMATUBHBIM.

PeryasiTuBHble yHUBepcaJIbHbIE YUeOHbIE /1eiliCTBUSA
Camoopranuszaums:

CaMOCTOSITENIbHO OCYILECTBIISATh TMO3HABATEIBHYIO JAEATEIbHOCTh B 005acTH (GU3UKU H
aCTPOHOMHUHU, BBISIBIATH TPOOJIEMBI, CTaBUTh U (OPMYIINPOBATH COOCTBEHHBIE 3a/1a4H;

CaMOCTOATENIBHO COCTAaBJIATH IUIAH PELICHHsS] PACYETHBIX M KA4E€CTBEHHBIX 3adad, IUIaH
BBITIOTHEHUSI  MPAKTUYeCKo paboThl C  y4E€TOM HMMEIOIIUXCS  PECcypcoB, COOCTBEHHBIX
BO3MOKHOCTEH U IIPEAIIOYTECHHUI;

JaBaTh OLEHKY HOBBIM CUTYAaIIUsIM;

pacIupsaTh paMKH Y4€OHOTO MPeAMETa Ha OCHOBE JIMYHBIX MPEIIOYTCHHIA;



JienaTh OCO3HAHHBIM BBIOOp, apryMEHTHPOBATh €ro, OpaTh Ha ce0si OTBETCTBEHHOCTHh 3a
pelieHue;

OLICHUBATh MPUOOPETEHHBIN OTIBIT;

Croco0CTBOBaTh ()OPMHUPOBAHUIO U TPOSBICHUIO APYIUIIMN B 00JaCTH (PU3KUKH, TTOCTOSTHHO
MOBBIIIATH CBOM 00pa30BaTEIbHBIN U KyJIbTYpHBI YPOBEHb.

CaMOKOHTPOJIb, IMOIMOHAJILHBIH HHTELIEKT:

JaBaTh OIICHKY HOBBIM CHUTYallUsM, BHOCUTh KOPPEKTHBBI B JIEATEIHHOCTh, OIICHUBATH
COOTBETCTBHE PE3YJIbTATOB LIETSIM;

BJIJICTh HABBIKAMH MTO3HABATEIHHON pedIeKCHH KaK OCO3HAHUS COBEPIIAEMBIX NEHCTBUN U
MBICTUTEIBHBIX TIPOIIECCOB, UX PE3YJIHTaTOB U OCHOBAHWUH;

UCTIOJIh30BATh MPUEMBI peIICKCHH ISl OIIEHKU CUTYaIluH, BEIOOpA BEPHOTO PEUICHHUS,

YMETb OIIEHUBATh PUCKH U CBOCBPEMEHHO MMPHHUMATh PEIICHHSI IT0 UX CHUYKCHUIO;

MPUHUMATHh MOTHBBI U pTYMEHTHI IPYTHX NP aHAIHU3E PE3yIbTaTOB ACSITEIbHOCTH;

MPUHUMATH ce0sl, MIOHUMAas CBOU HEJAOCTATKU U JIOCTOUHCTBA;

MIPUHUMATHh MOTHBBI U QpTYMEHTHI IPYTHX MIPH aHAIHU3E PE3yIbTaTOB ACSITEIbHOCTH;

MpU3HABATh CBOE MPABO U MPABO APYTUX HA OMIHOKH.

B mpormecce mOCTHKEHHS JIMYHOCTHBIX Pe3yJbTaTOB OCBOCHHS IMPOTPAMMBI 1O (DHU3HMKE st
YPOBHSI CpeHEro oOIero oOpa3oBaHMs y OOYYAIOIMIUXCS COBEPIICHCTBYETCS AMOIIMOHAIBHBIN
WHTEIUICKT, TIPEATIOJIAralonfii chOpMUPOBAHHOCTD:

CaMOCO3HaHUsI, BKJIIOYAIOIIETO CIIOCOOHOCTh TMOHMMATh CBOE 3MOIMOHAIBLHOE COCTOSHUE,
BUJICTh HAMPABJICHUS Pa3BUTHSI COOCTBEHHOM SMOIIMOHATBHOM c(hephl, OBITH YBEPECHHBIM B ce0e;

CaMOpPETyJIMPOBAHUS, BKIIOYAIOIIETO0 CAMOKOHTPOIb, YMEHHE MPUHHUMATh OTBETCTBEHHOCTH
3a CBOE MOBEJEHUE, CIOCOOHOCTh aTanTHPOBATHCS K IMOIMOHAIBLHBIM U3MEHEHUSM U TIPOSBISTH
TMOKOCTb, OBITh OTKPBITHIM HOBOMY;

BHYTPCHHEH MOTHUBAIMM, BKJIIOYAIONICH CTPEMJICHHE K JIOCTHIKCHHUIO IIeNIM M YCIIEXY,
ONITUMH3M, HHUIIMATUBHOCTh, YMCHHUE JICHCTBOBATH UCXO/IS M3 CBOMX BO3MOXHOCTEH;

OMIIATUH, BKIIIOYAIOIICH CIIOCOOHOCTh IOHMMAaTh SMOIMOHAIBHOE COCTOSHHE IpPYTHUX,
YYUTBIBATH €TO MPH OCYIIECTBICHUH OOIICHHUSI, CIIOCOOHOCTh K COUYBCTBHIO U CONIEPEKUBAHUIO;

COLIMATILHBIX HABBIKOB, BKIIOYAIOIINX CIOCOOHOCTh BBICTPAMBATh OTHOIICHUS C IPYTHMH
JIOIbMU, 3a00TUTHCS, IPOSIBIIATH HHTEPEC U pa3periaTb KOH(DIUKTHI.

INPEAMETHBIE PE3YJBTATbBI

K xonny oOydenus B 10 kiacce mpeaMeTHbIE pe3yiabTaTbl Ha 0a30BOM YPOBHE JIOJIKHBI
oTpakaTh C(HOPMUPOBAHHOCTH Y 00YUAIONTUXCS YMECHHIM:

JIE€MOHCTPHPOBATh Ha IMpHUMeEpax pojib U MecTO (PU3MKK B (POPMUPOBAHUH COBPEMEHHOMH
HAyYHOM KapTUHBI MHpA, B Pa3BUTUHU COBPEMEHHOW TEXHUKH M TEXHOJOTHUM, B MPAKTUYECKOU
JIESITENLHOCTH JIIO/ICH;

YUUTBIBATh TPAHULIBI IPUMEHEHHS U3YYCHHBIX (PU3UYECKUX MOJENeH: MaTepHaibHas TOUKa,
MHepIanbHas cucreMa oTcuéra, aOCOJIIOTHO TBEPIOE TENO, MICAIbHBIM ra3, MOJEIU CTPOCHHUS
ra3oB, JKUIKOCTEH M TBEPABIX TEJ, TOUECUHBIH SJCKTPUUYCCKUNA 3apsi NpU pEHICeHUU (PU3UUECKUX
3ajay;



pacrio3HaBaTh (pu3WUeCKHe SBIEHUS (TMPOIECCh) M OOBICHATH MX HAa OCHOBE 3aKOHOB
MEXaHHUKH, MOJIEKYJSIPHO-KUHETUYECKON TEOpHUH CTPOCHHsI BEHIeCTBa M AJIEKTPOJUHAMUKHU:
PaBHOMEpPHOE U PaBHOYCKOPEHHOE MPSIMOIMHENHOE IBUKEHUE, CBOOOTHOE MaJICHHUE T, IBUKEHHUE
M0 OKPY>KHOCTH, UHEpLUs, B3auMojeicTeue Ten, Auddys3us, OpOyHOBCKOE IBUKEHHE, CTPOCHHE
KHUJIKOCTeH W TBEPIBIX TN, U3MEHEHHEe 0O0b&Ma Tel NMpU HarpeBaHuU (OXJAKICHHUHU), TEIIOBOE
PaBHOBCCUC, HUCIIAPCHUC, KOHACHCALIUA, IUJIABJICHHUC, KPUCTAJUIM3AllUA, KHUIICHHUC, BJIA)KHOCTDH
BO31yXa, MNOBBINICHUC OABJICHUA Tra3a IpU €ro HAarp€BaHuU B 3aKPBITOM COCYAC, CBA3b MCKAY
napaMeTpamMu COCTOSIHHSI Ta3a B M30IPOIECcCcax, IEKTPU3AIUs Tell, B3aUMO/ICHCTBHE 3apsI0B;

OIMUCBIBATh MCXaHUYCCKOC IBUKCHHUC, NCTIOJIb3Y (1)I/I3I/I‘-IGCKI/IC BCJIMYMHBI: KOOpAWHATA, IYTh,
nepeMenieHne, CKOpocTh, YCKOPeHHe, Macca Tejla, CHUjla, UMITYJIbC Tejla, KUHETUYecKas dHEeprus,
MOTEHLIMAJIbHASL HSHEPrusi, MeXaHuyeckas padoTa, MeXaHMuYecKas MOIIHOCTb;, MpPU OMUCAHUH
MPaBWJIbHO TPAKTOBATH (PU3MUECKHI CMBICI MCTIOIb3yEMbIX BEIMYMH, X 0003HAYEHUS U €IUHULIBI,
HAXOJUTh (POPMYJIbL, CBSA3BIBAIOIINE TaHHYIO (U3UYECKYIO BEIMYUHY C APYTUMHU BEIMUYNHAMU;

OIMUCBIBATH HM3YUCHHBLIC TCIIJIOBBIC CBOICTBA Te€l U TEIUIOBLIC SABJICHUSA, HCIOJIb3Ys
¢usnyeckue BENWYMHBL: JIABJICHUWE Ta3a, TeMIepaTypa, CpeIHss KHHETHYecKas »JHeprus
Xa0THYECKOTO JIBIKEHUS MOJIEKYJ, CPEIHEKBAJAPATUYHAS CKOPOCTH MOJICKYJ, KOJIUYECTBO
TEIUIOTHI, BHYTPEHHsISI SHeprus, pabora rasa, Kod()(UIMEHT MOJE3HOrO ACHCTBHUS TEIIOBOTO
JIBUTATENIS; IPU OMMCAHUN MTPABUIIBHO TPAKTOBATh (PU3UUYECKUIN CMBICI UCIIOIb3yEMbIX BETUUHH, UX
0003HAYECHUSI U €IMHUIIBI, HAXOJUTh (OPMYIIbI, CBSI3bIBAIOIINE TaHHYIO (PU3HUECKYIO BETUUYHHY C
JIPYTMMH BETUYMHAM;

ONKCHIBATh H3YUYCHHbIE 3JIEKTPUYECKHE CBOMCTBA BEIIECTBA W DSJIEKTPUUECKHUE SIBICHUS
(mporiecchbl), UCHONB3Ysl (U3NYECKUE BEIUYUHBI DIIEKTPUUYCCKUN 3apsfl, SJICKTPHUECKOE IOJIe,
HaHpH)KéHHOCTB IoJidA, MOTCHI AN, Pa3HOCTh MOTCHUUAJIOB, IIPpHU ONMMCAHWUU IMPABUIIBHO TPAKTOBATH
(bu3NUYeCKUi CMBICI UCITIOJIb3YEMBIX BEIMYUH, UX 0003HAYCHHS U €IMHHIIbI, YKa3bIBaTh (HOPMYJIHI,
CBSI3BIBAIOIIUE TAHHYIO (PU3NYECKYIO BEIMUUHY C APYTUMH BETMYMHAMU;

aHAJIM3UPOBaTh (PU3MUECKHE NPOLECChl M SBICHUS, HCIOJb3YysSd (GU3NYECKUE 3aKOHBI H
NPUHIMNBL: 3aKOH BcemupHoro tarotenus, I, II m III 3axkonbl HpOTOHA, 3aKOH COXpaHEHUS
MEXaHMYECKON SHEPruH, 3aKOH COXPAHEHHUS HMITyJIbCa, MPUHIMUI CYMEPHO3ULNH CHII, MPUHIIUII
paBHOMNpPABUS WHEPIHUAIBHBIX CHUCTEM OTCUETA, MOJEKYJISIPHO-KMHETUYECKYI0 TEOPHIO CTPOCHHS
BCIICCTBA, I'a30BBIC 3aKOHBI, CBA3b CpGI[HCﬁ KHHETUYECKOHU OHCPIUU TCIIJIOBOT'O ABUKCHHUA MOJICKYIJI
¢ a0COIIIOTHOM TeMIepaTypoid, IEPBBINA 3aKOH TEPMOJAMHAMUKH, 3aKOH COXPAHEHUS IIEKTPHUIECKOTO
3apsiga, 3akoH Kynmona, mpu 3TOM pa3niuyarh CIOBECHYH (DOPMYIHpPOBKY 3aKOHA, €ro
MaTeMaTHYeCKOe BhIpaKEHHE U YCIIOBHS (TPaHMIIbI, 001aCTH) TPUMEHUMOCTH;

OOBSICHATH OCHOBHBIC MPUHIUIBI IEHCTBUS MAalllH, TPUOOPOB M TEXHUYECKUX YCTPOMCTB;
pa3nauyaTth yCIOBHUS UX O€30MaCHOTO MCIOIb30BaHUS B TIOBCETHEBHOM KU3HU;

BBITIOJHATh OKCIIEPUMEHTHl 10 HCCIEIOBAaHUIO (PU3UYECKUX SBICHUW M IPOLECCOB C
MCIOJIb30BaHUEM MPSAMBIX U KOCBEHHBIX M3MEpPEHUH, MpH 3ToM (opMyaupoBaTh npodiemy/3anaqdy
U TUIOTE3y y4eOHOro 3KCIEepHMEHTa, cOOUpaTh YCTAHOBKY M3 MPEIJIOKEHHOTO 000pYI0BaHMUS,
MIPOBOJIUTH OMBIT U (POPMYITHUPOBATH BHIBOBI;

OCYHICCTBIIATL MPAMBIC U KOCBCHHLIC U3MCPCHUS (1)H3H‘-I€CKI/IX BCJIMYHMH, ITPU 3TOM BI:I6I/IpaTb
ONTUMAIbHBIN CHOC06 HU3MCPCHHUA W HCIHOJIB30BATH M3BCCTHBIC MCTOJbI OLICHKU HOFpGLHHOCTGﬁ
U3MEPECHU;



UCCIIEIOBATh 3aBUCHUMOCTU MEXAY (U3NYECKUMHU BEIMYMHAMH C HUCIIOJIb30BAHHEM IPSIMbBIX
U3MEpEeHull, TpU OSTOM KOHCTPYMpPOBATh YCTAHOBKY, (UKCHPOBATh pE3yNbTAaThl MOJYyYEHHOU
3aBUCHUMOCTH (PU3NYECKUX BEIMYHMH B BHJIE TaOIUI U rpaUKOB, J1e1aTh BBIBOJBI 10 pe3yjIbTaTaM
HCCIIE0BAHUS;

cobmogarh mpaBuwiIa O€30MacHOro Tpyna MpH TNPOBEICHUHM HCCICIOBAHUNA B paMKax
y4eOHOTO  JKCIIEPUMEHTa, y4eOHO-HUCCIIEOBATEIbCKOM M MPOEKTHOW  JEATENIBHOCTH  C
MCIOJIb30BAHUEM U3MEPHUTEIBHBIX YCTPOHCTB U 1aO0OPaTOpHOTo 000y IOBAHUS;

pemarb pacu€THBIC 3a/1a4 C SIBHO 3aJJaHHON (PU3NYECKON MOJIENbIO, UCIIONB3Ys (PU3NUECKUe
3aKOHBl M TPHUHLUIBI, HA OCHOBE aHalIM3a YCJIOBHUSA 3a7aydl BHIOMpaTh (PU3NUECKYI0 MOJEIb,
BBIICTATh (DU3MUECKHE BEIUYMHBI U (QOPMYJIbI, HEOOXOIWMble s €€ pelleHus, MPOBOAUTH
pacuéThl U OLICHUBATh PEATIbHOCTH MOTYYEHHOTO 3HAYCHHS (PU3NYECKON BETUUHUHBI;

pemarh KauyeCTBEHHBIC 3a7aud: BBICTPAWBATh JIOTMYECKH HEMPOTUBOPEUMBYIO LEMOYKY
paccyXIeHUil ¢ OTIOpOi Ha U3yUEHHBIE 3aKOHBI, 3AaKOHOMEPHOCTH U (pU3HYECKUe SBICHUS;

UCIOJIb30BaTh MPU pEIICHUH Y4eOHBIX 3a/la4 COBPEMEHHbIC MH(POPMALMOHHbBIE TEXHOJIOTUU
JUI TIOMCKa, CTPYKTYPUPOBAHUS, HMHTEPIPETallMd W TMpeJICTaBleHUs Yy4yeOHOM M Hay4HO-
MOMYJIAPHON MH(OPMAINK, MOTYYCHHON M3 Pa3IHMYHBIX UCTOYHMKOB, KPUTHUECKH aHAIH3UPOBATH
MoJIyyaeMmyto HH(QpOpMaIHIo;

MPUBOJUTH MPUMEPbI BKJIaJa POCCUICKUX U 3apyOeKHBIX YUEHBIX-(QU3UKOB B pPa3BUTHE
HayKH, 00bSICHEHHE MTPOLIECCOB OKPYIKAIOUIET0 MUPA, B Pa3BUTHE TEXHUKU U TEXHOJIOTHII;

MCIOJIb30BaTh TEOPETHUECKHE 3HAHUS MO (U3HMKE B MOBCEIHEBHOM JKU3HU Ui 00€CTIeYeHHUsI
0€30MacHOCTH MpHU OOpalIeHUH ¢ MPUOOpaMU U TEXHUYECKUMH YCTPONCTBAMH, ISl COXpaHEHUS
3JI0POBbSI U COOJIIOJICHUSI HOPM KOJIOTMYECKOT0 TIOBEACHHUS B OKpY KaloIlIei cpeie;

paboTaTe B TpYIIE C BBHINOIHEHUEM PA3JIMYHBIX COLMAIBHBIX POJIEH, TUIAHUPOBATh PabOTy
IPYNIbI, pPAalMOHAIBHO PACHpPENeNsiTh OOS3aHHOCTH M IUIAHUPOBAaTh  JEATENBHOCTh B
HECTaH/JApPTHBIX CUTYyalUsX, aJ€KBATHO OLEHMBATh BKJIAJ] KaXIOTO W3 YYaCTHMKOB IpYyNIbl B
pelieHre paccMaTpuBaeMon POOIEMBI.

K xoHmy oOyuenuss B 11 kjacce mpeaMeTHBIC Pe3yJIbTaThl Ha 0a30BOM YPOBHE JOJIKHBI
oTpakaTb C(HOPMUPOBAHHOCTH Y 00YUAIONTUXCS YMECHHM:

JEMOHCTPUPOBATh Ha MPUMEPAX POJIb U MECTO (U3UKH B (POPMUPOBAHUU COBPEMEHHOM
HAay4YHOW KapTHHBI MHpA, B Pa3BUTUU COBPEMEHHOM TEXHMKU U TEXHOJIOTWM, B IIPAKTUYECKON
NeSITeTbHOCTH JIIO/IEH, LIEJIOCTHOCTD U €IMHCTBO (PM3UUECKOM KapTHHBI MUPA;

YUUTBIBATh TPAHHUIBI TNPUMEHEHHMS M3YUYCHHBIX (PU3MUECKUX MOJEJeH: TOYECUYHBIH
NEKTPUYECKUH 3aps]l, Ty CBETA, TOUEUHBIM UCTOYHUK CBETA, SACpHAs MOJENb aTOMa, HYKJIOHHAs
MO/IEJIb aTOMHOTO Si/ipa MPH peleHNH (PU3NYecKHX 3a/1a4;

pacrio3HaBaTh (pu3MUecKHe SBIEHUS (MPOIECCh) M OOBICHATH MX HAa OCHOBE 3aKOHOB
ANEKTPOAMHAMUKN M KBAHTOBOM (DM3MKH: AJIEKTpUYecKas MPOBOAMMOCTh, TEIUIOBOE, CBETOBOE,
XUMHUYECKOE, MAarHUTHOE JCHCTBUA TOKA, B3aUMOJCHCTBME MAarHUTOB, JJIEKTPOMArHUTHAas
WHIYKUOWS, JEeWCTBHE MAarHUTHOTO TMOJs Ha IMPOBOJHMK C TOKOM M JBHXKYIIMICS 3apsn,
3JIEKTPOMArHUTHBIE KOJIEOAHUS M BOJHBI, MPSAMOJIMHEHHOE PACIPOCTPAHEHHE CBETA, OTpPaKeHUeE,
npejoMiieHue, uHTepdepeHuus, Iudpakuus U TMONIpU3alMs  CBETa, JHCIEpPCHUs  CBETa,
dotoanekrpuyeckuit 3pdext (porodrddexr), cBeToBOe naBIeHUE, BOSHHUKHOBCHHE JTHHEWYATOTO
CIIEKTpa aTOMa BOAOPO/Ia, ECTECTBEHHAs! U MCKYCCTBEHHAsl PallOaKTUBHOCTb;



ONKCHIBATh M3yUEHHBIE CBOMCTBAa BeLIECTBA (AJIEKTPUYECKHE, MAarHUTHBIE, OINTHYECKHE,
ANEKTPUYECKYIO MPOBOAUMOCTh PA3IUYHBIX CpPEI) M AJIEKTPOMArHUTHBIEC SIBICHUS (TIPOLIECCHI),
UCHONb3ysl (U3MYECKHWE BEJIWYUHBL: JJIEKTPUYECKUH 3apsil, CHJIa TOKa, JJIEKTPUYECKOE
HaIlpsDKEHUE, 3JIEKTPUUYECKOE COMPOTUBIIEHUE, PAa3HOCTh MOTEHLHANIOB, AJIEKTPOJBIXKYLIAs CHIIA,
paboTta TOKa, MHAYKIMS MarHUTHOTO Moy, cuia Awmmepa, cuia JlopeHIa, WHIYKTHBHOCTD
KaTyIIKW, SHEPrusl SJEKTPUYECKOrO0 M MAarHUTHOTO TIOJIeH, MEepHOJ M YacToTa KojieOaHWil B
Kosie0aTebHOM KOHTYpe, 3apsii M Chjla TOKa B IpoIllecce TapMOHHUYECKUX 3IIEKTPOMArHUTHBIX
KosneOaHui, (OKyCHOE pacCTOSIHUE M ONTHYECKas cuja JIMH3BIL, NPH OMHCAHUHU TPABHIBHO
TPAaKTOBaTh (PU3NUYECKUN CMBICI UCIIOIb3YEMBIX BEIMUMH, UX 0003HAYCHUS U €TUHMIIbI, YKa3bIBaTh
(bopMyIIbl, CBSI3BIBAIOIINE JAHHYIO (PU3UYECKYIO BETUUYHUHY C IPYTUMH BEIMYMHAMU;

OIMCHIBATh U3yUYECHHbIE KBAHTOBBIE SIBJICHUS U MPOILIECCHI, UCTIONb3Ys PU3NUECKUE BEIIUYUHBI:
CKOPOCTb 3JIEKTPOMAarHUTHBIX BOJIH, JJIMHA BOJIHBI U YacTOTa CBETA, SHEPTUsS U UMITYJIbC (OTOHA,
IIEpUOJ TOoJypacnaza, SHEPIrHsl CBSI3M aTOMHBIX SJEp, NPU ONHWCAHMM IPABUIBHO TPAKTOBATh
(bu3NYeCKUil CMBICI UCITIONIb3YEMbIX BEJIHUYUH, UX 0003HAUCHUS U €AMHUIIBI, YKA3bIBaTh (HOPMYJIHI,
CBSI3bIBAIOIIME JAHHYIO (PU3MUECKYIO BEIMYMHY C JPYTMMHU BEJIMYMHAMH, BBIYUCIATH 3HAYCHHE
(bU3HUYECKON BETUYNHBL;

aHAJTM3UPOBaTh (U3MYECKHUE TPOLECCHl U SBICHMS, MCIONB3YS (U3NYECKHE 3aKOHBI U
MPUHIUIBEL: 3aKOH OMa, 3aKOHBI TIOCJIE0BATENBHOTO U MapajuIeIbHOIO0 COEIMHEHMS TPOBOIHUKOB,
3akoH JDxoyns—JleHua, 3aKkOH SJEKTPOMAarHUTHOM MHAYKUIHUHM, 3aKOH MPSIMOJMHEHHOTO
pacpoCTpaHEHHUsI CBETA, 3aKOHbI OTPAKEHWS CBETA, 3aKOHbI IPEIIOMJICHUS CBETA, ypAaBHEHUE
OiiamTelHa 11 GoTodPdeKrTa, 3aK0H COXpaHEHUST SHEPTHH, 3aKOH COXpPAaHEHHUS UMITYJIbCa, 3aKOH
COXPAHEHUS IEKTPUUYECKOTrO 3aps/ia, 3aKOH COXPaHEHUsI MaCCOBOI'0 YMca, MOCTyIaTsl bopa, 3akoH
palMOaKTUBHOTO pacmajna, IpU OSTOM pa3iIndyaTh CJIOBECHYIO (OPMYIHPOBKY 3aKOHA, €ro
MaTeMaTHYeCKOE BhIPAaKEHHE U YCIIOBHS (TPaHMIIbI, 00IaCTH) TPUMEHUMOCTH;

OIIpEAEIATh HAIIPaBICHUE BEKTOPA UHIYKIMU MAarHUTHOI'O MOJIsI IPOBOJHUKA C TOKOM, CHJIBI
Amnepa u cuisl JIopeHna;

CTPOMUTH U OMHUCHIBATh N300pakeHHE, CO3/1aBaeMOe TUIOCKUM 3€pKajioM, TOHKOW JIMH30M;

BBITIOJHATh OKCIIEPUMEHTHl 10 HCCIEIOBAaHUIO (PU3UYECKUX SBICHUA M MPOLECCOB C
MCIOJIb30BaHUEM MPSAMBIX U KOCBEHHBIX U3MEPEHHI: MPH 3TOM (HOpMyIHpoBaTh npodiemMy/3anady
U TUMOTEe3y Y4eOHOro 3KCIIEPHUMEHTa, COOMpaTh YCTAHOBKY M3 MPEIOKEHHOrO 000pYIOBaHUS,
MIPOBOJIUTH OMBIT U (POPMYITUPOBATH BHIBOBI;

OCYIIECTBIATH NPSAMbIE U KOCBEHHBIE U3MEPEHUs (PU3MUECKUX BEIMYMH, IIPU ITOM BHIOUPATh
ONTUMAJIBHBIA CIIOCOO M3MEPEHHsT M HCIOJIb30BATh HM3BECTHBIE METOMABI OICHKH IMOTPEUIHOCTEH
U3MEPECHU;

UCCIIEIOBaTh 3aBUCUMOCTU (DU3MUECKUX BEIMYUH C HCIONb30BAHHEM MPSMBIX N3MEPEHMIA:
IpU 3TOM KOHCTPYHPOBATh YCTAaHOBKY, (PUKCHPOBATH pE3yJibTaThl MOJYyYEHHOM 3aBHUCHUMOCTH
(bu3NYeCKUX BEIMYMH B BHIE€ TaOIUI U IPaUKOB, NeIaTh BHIBOJIBI 110 pe3yIbTaTaM UCCIIEIOBAHMUS;

coOmofaTh mpaBuiia O€30MacHOro Tpyla MpH MPOBEIECHUU HCCIEIOBAaHUN B pamKax
y4eOHOTO  JKCIIEPUMEHTa, y4eOHO-HUCCIIEOBATENIbCKOH M MPOEKTHOW  JEATENIBHOCTH  C
MCIOJIb30BAaHUEM U3MEPHUTEIBHBIX YCTPOHCTB U 1aO0OPaTOpHOTO 000y IOBAHUS;

pemarb pacu€THBIC 3a/1a4 C SIBHO 3aJJaHHON (PU3NYECKON MOJIENbIO, UCIIONB3Ys (PU3NUECKUE
3aKOHBl M TPHUHLUIBI, HA OCHOBE aHalIM3a YCJIOBUA 3a7aydl BHIOMpaTh (PU3NUECKYI0 MOJEIb,



BBIJCTATh (DU3NYECKUE BEIWYMHBI W (OPMYJIBI, HEOOXOAWMBIC IS €€ peIIeHHs, IPOBOAUTH
pacy€Thl M OLIEHUBATH PEATbHOCTD MOTYYEHHOTO 3HAUCHHS (PU3UUECKON BEITMYMHEI,

pemiate KaueCTBEHHBIC 3aJayd: BBICTPAUBATh JIOTHYECKH HEMPOTHBOPEUYHMBYIO LEMOYKY
paccyXIIeHHUI C OTIOpO Ha N3yUYCHHBIE 3aKOHBI, 3AKOHOMEPHOCTH U (pU3NYeCcKue SBICHUS;

MCIOJIb30BaTh MPU pEIICHUH Y4EeOHBIX 3a/la4 COBPEMEHHbIE MH(POPMALMOHHbBIE TEXHOJIOTUU
IUI  TIOMCKa, CTPYKTYpPUPOBAHHS, HMHTEPIPETallMd W MpeJICTaBleHUs Yy4yeOHOW M Hay4HO-
MOMYJIAPHON MH(OPMAINK, MOTYYCHHON M3 Pa3IMYHBIX UCTOYHHKOB, KPUTHUECKH aHAIH3UPOBATH
MoJIyyaeMmyto HH(QpOpMaIuio;

OOBSICHATH NMPUHLMUIIBI ASHCTBHUS MAIllWH, NPUOOPOB M TEXHUYECKUX YCTPOMCTB, pa3iudaTh
yCIIOBUS UX 0€3011aCHOTO MCIIOIB30BAaHMS B IOBCETHEBHOM KHU3HU;

NPUBOIUTE TPUMEPHl BKJIAJla POCCHICKHX M 3apyOCKHBIX YUYEHBIX-(U3MKOB B pa3BHTHE
HayKH, B 00BSICHEHUE MTPOIIECCOB OKPYIKAIOIIET0 MUPA, B Pa3BUTHE TEXHUKU U TEXHOJIOTHIA;

UCTIOJIB30BATh TEOPETUYECKHE 3HAHUS 1O (DU3UKE B IMTOBCEIHEBHON JKU3HM IS 0OECTICUEHUS
0e30macHOCTH NpU OOpAICHUU C MPUOOpaMH U TEXHHUYECKUMH YCTPOWCTBAMH, IJISI COXPAHEHUS
3JI0POBbSI U COOJIIOJICHHUSI HOPM SKOJIOTMYECKOT0 TIOBEACHHUS B OKpY Karlollei cpene;

paboTaTh B TpYIIE C BBHIIOIHEHUEM PA3IMYHBIX COLMAIBHBIX POJIEH, TUIAHUPOBATh PabOTy
TPYNIbI, PAalMOHAIBHO PACHpPENeNsiTh OOS3aHHOCTH M IUIAHUPOBAaTh  JEATENBHOCTH B
HECTaHJAPTHBIX CUTyalusX, aJeKBaTHO OILCHMBATh BKJIAJ KaKAOTO M3 YYAaCTHUKOB TPYNIbBI B
pelIeHne paccMaTpuBaeMoil MPOOIIEMB.

COJIEP)KAHUE YUYEBHOI'O IPEJIMETA «®U3UKA» (FA30BBI YPOBEHD)

10 KVIACC
Pasnen 1. ®u3uka 1 MeTOAbI HAYYHOIO MO3HAHUS

®uszuka — Hayka o mnpupoje. HayuHble MeTonbl MO3HAHUSA OKpyXKaromero mupa. Poib
HKCHEPUMEHTA ¥ TEOPUH B MIPOIECcCe TO3HAHUS MPUPOJIBL. DKCIIEPUMEHT B (PU3HKE.

MopenupoBanue (GU3MYECKUX SBJICHHH M TipoiieccoB. Hayunple rumore3sl. Duznueckue
3aKOHBI ¥ TeOpuH. [ paHHIIBI MPUMEHUMOCTH (PU3HMUECKUX 3aKOHOB. [IpUHIMIT COOTBETCTBUSI.

Ponrs um mecro ¢usukum B (QopMHUpOBAaHWM COBPEMEHHON HAy4YHOW KapTHHBI MHpaA, B
IIPaKTUYECKON AESITETbHOCTH JIIOEH.

Jlemoncmpayuu

AHanorosbie ¥ UPPOBLIC U3MEPUTENBHBIE TPUOOPHI, KOMITBIOTEPHBIE TaTYUKH.

Pa3gen 2. Mexanuka

Tema 1. Kunemamuxa

Mexanunyeckoe nBukeHHE. OTHOCUTEIBHOCTh MEXaHUYECKOT0 JBHKEeHMs. CucTemMa OTCUETA.
Tpaexropus.

[lepemerienue, CKOpPOCTh (CpelHSsI CKOPOCTb, MIHOBEHHAs CKOPOCTb) U YCKOpEHHE
MaTEpUaJIbHOM TOUYKH, MX MPOEKIUU HAa OCU CHCTEMbI KoopauHaT. Co)KeHue INepeMEIleHUuN U
CJI0’KEHUE CKOPOCTEH.

PaBHOMEpHOE W paBHOYCKOPEHHOE NPSMOJUHEWHOE ABWXKeHHE. [paduku 3aBHCHMOCTH
KOOPJIMHAT, CKOPOCTH, YCKOPEHUS, IIyTH U NIEPEMELICHUSI MaTEPUAIbHON TOYKHA OT BPEMEHHU.

CBobOoaHOe mazieHne. Y CKopeHrne CBOOOHOTO TaICHUS.

KpuBonuneiinoe aBukeHue. JBukeHHE MaTepUAIbHON TOYKU MO OKPY>KHOCTH C MOCTOSHHOM
M0 MOJYJIIO CKOPOCTBIO. YTJIOBasi CKOPOCTh, JIMHEHHAass ckopocThb. Ilepuon u yacrota obpaieHus..
[leHTpOCTpEMUTENBHOE YCKOPEHHE.

TexHuyeckue ycTpoicTBa M IMPAKTHUECKOE NMIPUMEHEHUE: CIIMIOMETp, ABM)KEHHUE CHAPSIOB,
LIETTHBIE U PEMEHHBIE NTEPEAAUN.



Jlemoncmpayuu

Monenb cucTeMbl 0TCUETa, HILTIOCTPALIS KHHEMAaTHIECKUX XapaKTePUCTHK JIBHKCHUS.
[Ipeo6pa3oBanue ABUKEHHM ¢ UCTIOIB30BAHUEM MPOCTHIX MEXAaHU3MOB.

[Tagenue Ten B BO3AyXe U B Pa3peKEHHOM MIPOCTPAHCTBE.

Habmonienue aBmxeHus Tena, OpoIeHHOro MO YIJIOM K TOPU30HTY U TOPU30HTAIBHO.
N3mepenue yckopeHust CBOOOTHOTO MaeHUSI.

Hanpasnenue ckopocTH Mpu ABUKEHUU 110 OKPYKHOCTH.

Tema 2. /lunamuxa

IIpunnun orHocutensHocTH ['anuies. IlepBbil 3axkoH HerotoHa. MHepruanbHble CHCTEMBI
OTCY€Ta.

Macca tena. Cwuna. [lpuniun cynepno3unuu cui. Btopoit 3axkon HeroToHa i
MaTtepuaibHOM TOUKHU. TpeTuii 3akoH HploTOHA 171 MaTepHaibHBIX TOYEK.

3akoH BceMupHOTro Tsarotenus. Cuna tspkectd. [lepBast kocMudeckasi CKOpOCTb.

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

Tpenue. Bunsl Tpenus (mokosi, ckoiabxeHus, kaueHus). Cuna tpenusi. Cyxoe tpenue. Cua
TPEHHsI CKOJBXKEHUs M cuia TpeHus mnokosd. Kosaddumuent tpenus. Cuna cOmpOTHUBICHHS IMPU
JBUKEHUHU TeJa B )KUIKOCTH WJIU Tra3e.

[ToctynaTenbHOe U BpaniateabHOE JBUKEHHE a0COTIOTHO TBEPAOIO Tea.

MOMEHT CuJIbl OTHOCHUTENBHO OCH BpauieHus. 1lnedo cuibl. ¥YcnoBust paBHOBECUS TBEPIOIO
Tena.

TexHuueckue yCTpPOMCTBA M MPAKTUUYECKOE NPUMEHEHHUE: MOAIIUIHUKU, JIBUXKEHUE
HCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBrieHne nHepuuH.

CpaBHeHME MacC B3aUMOJICHCTBYIOIIMUX TEN.

Bropoii 3akon HeroToHa.

N3mepenue cui.

CnoxxeHue CHIL.

3aBUCHUMOCTh CHJIBI YIIPYTOCTH OT JedopMaIuu.

HesecomMocTs. Bec Tena npu yCKOpeHHOM NOAbEME U TTAJICHUH.

CpaBHeHME CHII TPEHUS TTOKOSI, KAUEHUS U CKOJIbKECHUSI.

VYcnoBus paBHOBecHs TBEpIOTo Teya. Buabl paBHOBeCHS.

Tema 3. 3aKkonbl COXpaHeHUusn 6 MexXaHuKe

WNmnynbe mMaTepuanbHOW TOUYKM (Tesa), CUCTEMbl MaTe€pHalbHBIX ToueK. MMIynbc cuiibl U
M3MEHEHUE UMITYJIbCa Tella. 3aKOH COXPaHEHUsl UMITyJibca. PeakTuBHOE TBUIKEHHUE.

Pa6ora cunbl. MOIIHOCTE CHIIBI.

Kunernueckass »Heprus marepuanbHOil Touku. Teopema 00 H3MEHEHHMHM KHHETHYECKOH
SHEPTHUH.

[TorennmansHas sHeprus. [loTeHIManbHas SHeprus ynpyro nehOpMUPOBAHHON TPYKHHBEIL.
[ToTenunanpHas 3Heprus Tena BOJIU3U MOBEPXHOCTH 3EMITH.

[ToTeHnmManbHble W HEMOTCHIHUATbHBIE CHIBL. CBs3b pPabOThl HEMOTEHIUANBHBIX CHII C
M3MEHEHNEM MEXaHUYECKON YHEPTUH CUCTEMBI TeJl. 3aKOH COXPAHEHUsI MEXaHUYECKON YHEPTUH.

VYrpyrue u Heynpyrue CTOJIKHOBEHHS.

TexHuueckne yCTpOHCTBAa W MPAKTUYECKOE NPUMEHEHHE: BOJIOMET, KOMEpP, MPYKUHHBIN
MUCTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHMs UMITYJIbCA.

PeakTuBHOE IBUXEHUE.



[Tepexo mOTEHITMATBHON SHEPTHH B KWHETUYECKYIO U OOPATHO.

Yuenuueckuui sxcnepumenm, nabopamopmsvie pabomul

HccnenoBanue cBsizu pabOThI CUIIBI C HK3MEHEHUEM MEXaHWYEeCKOW SHEPTuu Tejla Ha MpuMepe
pacTsDKEHUS. PE3UHOBOIO XKIyTa.

Paznen 3. MogiekyasipHasi pu3uka 1 TepMOAMHAMUKA

Tema 1. Ocno6bl MONEKYNAPHO-KUHEMUYUECKOU Meopul

OcHOBHBIE TOJIOKEHUSI MOJIEKYJISIPHO-KMHETUYECKON TEOpUH U UX ONBITHOE OOOCHOBaHHE.
BpoynoBckoe nemxenue. Auddysusa. Xapakrep NBUKEHUS U B3aUMOACUCTBHS YaCTHIl BEILECTBA.
Mogenu cTpoeHHsI Ta30B, KUAKOCTEH U TBEPIABIX TElT U 0OBSCHEHHE CBOMCTB BEIIECTBA HA OCHOBE
3TUX Mojener. Macca u pazmepsl Mosiekyi. KonnuectBo Bemecta. [loctosiHaas ABoraapo.

Temnosoe paBHoBecue. Temneparypa u e€ usmepenue. lllkana remneparyp Llenbcus.

Mogaens wupaeanbHoro raza. OCHOBHOE YpPaBHEHHUE MOJIEKYJISIPHO-KMHETHYECKOW TEOPUH
uaeaIbHOro raza. AOCOIIOTHAs TeMIepaTypa Kak Mepa cpelHel KHHEeTHYEeCKOi SHEepPriuH TEeIIOBOTO
nBkeHud dactul, rasa. [llkama Ttemneparyp KensBuna. ['a30Bble 3aKkOHBL. YpaBHEHUE
MenneneeBa—Knanelipona. 3akon JlanpToHa. M3omporeccsl B MA€aIbHOM ra3e € IMOCTOSHHBIM
KOJMYECTBOM BemiecTBa. [paduueckoe mnpeacTaBieHHE H30IMPOLECCOB: H30TEpPMa, H30X0pa,
nu3obapa.

TexHuyeckue ycTpoicTBa U MPAKTUYECKOE TPUMEHEHHE: TEPMOMETP, HapoMeTp.

Jlemoncmpayuu

OnbIThl, [OKa3bIBAIOUIME JIMCKPETHOE CTPOEHHE BellecTBa, ¢ororpaduu  MOJEKYII
OPraHUYEeCKUX COCIUHEHUMU.

OmnbrTel 110 UG GY3UN KUATKOCTEH U Ta30B.

Monens OpOyHOBCKOTO JIBUKEHHUSI.

Mogens onbita LlTepHa.

OnbIThI, JOKa3bIBAIOLINE CYIIECTBOBAHUE MEKMOJIEKYIIIPHOTO B3aUMOAECHCTBHUSL.

Mopaenb, HIUTFOCTPUPYIOLIAs TPUPOLY IABJICHUS ra3a HA CTEHKHU COCyJa.

OnbIThI, HIUTIOCTPUPYIOLINE YPABHEHUE COCTOSHUS UACAIBHOTO ra3a, U30MPOLECCHI.

Yuenuueckuii sxcnepumenm, 1abopamoptule pabomol

HccnenoBanue 3aBUCUMOCTH MEXy TapaMETPAaMU COCTOSHUS Pa3peXEHHOIO rasa.

Tema 2. Ocno6vt mepmoounamuxu

TepmoauHaMuueckass cucreMa. BHYTpeHHss DHEpruss TEPMOAMHAMHUYECKOW CHCTEMBI U
criocoObl €€ u3meHeHus. KonuuecTBo TemioTsl u pabota. BHYTpeHHsST SHEprusi 0JHOATOMHOIO
UJealbHOTO raza. Buael Temonepenadn: TEIUIONPOBOAHOCTb, KOHBEKIMS, U3JIydeHUe. Y IeNbHas
TEITOEMKOCTh BellecTBa. KomnyecTBo TEMIOTHI py TeIionepeaaye.

[Tonsarue 06 anmabatHoM mpouecce. [lepBrlii 3aK0H TepMoIUHAMUKH. [IpuMeHeHue nepBoro
3aKOHA TEPMOAMHAMUKH K n3ompoieccam. ['paduyeckas uHTepnperanus padoThl rasa.

Bropoii 3akon TepmoanHamuku. HeoOpatuMocTh Mpo1eccoB B MpUpoOe.

TennoBele MammHbL. [IpUHITUIBEI EHCTBUS TEIJIOBBIX MamvH. [IpeoOpa3oBaHus >HEPTrUuu B
TeruioBbIX MamuHax. Koadduuuent nonesnoro aeiicteust teroBoi Mammubsl. Lukn Kapuo u ero
KO2(DPUITMEHT TOJIE3HOTO NEUCTBHS. IKOJOTUUECKHE MPOOJIEMBI TETIIOIHEPTCTUKH.

TexHuyeckue ycTpoiicTBa U MPAaKTUYECKOE IIPUMEHEHHUE: IBUraTellb BHYTPEHHETO CrOpaHMs,
OBITOBOM XOJOJUIBHUK, KOHTUIIMOHED.

Jlemoncmpayuu

V3meHeHne BHyTpeHHEH SHEPTUH Teja MPU COBEPIICHUN PabOThI: BHUIET MPOOKU U3 OYTHUIKH
MoJl JEHCTBHEM C)KaToro BO3/AyXa, HarpeBaHue 3¢upa B JIATYHHOUW TpyOke mHyTEéM TpeHus
(BuaeOIeMOHCTpAITHS ).

N3MmeHeHne BHyTpEeHHEN 3HEPTUH (TEMIIEpATyphl) TeJla IPU TEIIoNEpe1ade.

OnpIT Mo aguabaTHOMY PaCIIUPEHUIO BO3yXa (OTBIT C BO3YIIHBIM OTHUBOM).

Monenu mapoBoil TypOHHBI, ABUraTelNsi BHYTPEHHETO CTOPAaHUsl, PEaKTUBHOTO JIBUTaTEJIsl.

Tema 3. Azpezamnvie cocmoanun geujecmea. Pazogvie nepexoont
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[TapooGpa3oBanue u kKoHmeHcanus. Vcnapenue n kurnenue. AOCOTIOTHAS U OTHOCHTEIIbHAS
BJIQKHOCTh BO3/1yXa. HachleHHBI map. YenbHas TemjaoTa mapooOpa3oBaHUs. 3aBHCHUMOCTb
TEMIIEpaTypbl KUIIEHUS OT JaBJICHUS.

Teépnoe teno. Kpucrammmueckue u amopdHbie Tena. AHM30TPONHS CBOHCTB KPUCTAJUIOB.
Kunkue xpucramwibl. CoBpeMeHHbIE Marepuasbl. [lnaBiaeHue W Kpuctamnuzauusd. Y aenbHas
teruiora miaBneHus. CyOnumanms.

YpaBHEHHE TEIJIOBOTO OajlaHca.

TexHuyeckue yCTpOHCTBA M TNPAKTUYECKOE IPUMEHEHHME: TUTPOMETP M IICUXPOMETD,
KaJIOPUMETP, TEXHOJIOTUU MOJTYUYEHHUsI COBPEMEHHBIX MaTEpPUAJIOB, B TOM YHCJI€ HAHOMATEPUAJIOB, U
HaHOTEXHOJIOTHH.

Jlemoncmpayuu

CBolicTBa HaCBIIIEHHBIX apOB.

Kunenue npu noHW>KEHHOM JaBJICHUHU.

CriocoObl U3MepeHus BIaKHOCTH.

HaGmroienne HarpeBaHus ¥ IUIABJICHHS KPUCTANIMYECKOTO BEIECTRA.

JleMoHcTpalust KpUCTaIOB.

Paznen 4. DaekTpoauHaMuka

Tema 1. Dnexmpocmamuka

DnexTpuszanus Tell. DIEKTpUUECKU 3apsa. JBa Buia anekTpuueckux 3apsnos. IlpoBonHukwy,
JTUAJIEKTPUKHU U MTOJIYIIPOBOJIHUKH. 3aKOH COXPAHEHHMS SJIEKTPUUYECKOIO 3apsiia.

B3aumonerictBue 3apsoB. 3akoH Kyiona. TouedHblil 2JIEKTPUUECKU 3apa. DINEKTPUUECKOE
nosie. Hanpsix€HHOCTh anexkTpuyeckoro mnosis. [IpuHOum cyneprno3unmy 37I€KTPUYECKUX MOJEH.
JInHnY HaNIPSKEHHOCTH DIIEKTPUYECKOIO MOJIS.

Pabota cun anektpocratnyeckoro mois. [Torenmman. Paznocts nmotenimanos. [IpoBogHuku
U AMBJIEKTPUKH B 3JIEKTPOCTATHUECKOM ToJIe. [uanekTpudeckas NpOHUIIAEMOCTb.

OnekTpoéMKocTh. KoHIeHcaTop. DNEKTPOEMKOCTh IUIOCKOTO KOHJEHCaTopa. JHEprusd
3apsHKEHHOI0 KOHAEHCATOpA.

TexHuueckue yCTpOMCTBA M NPAKTUYECKOE IPUMEHEHHUE: 3JIEKTPOCKOMN, 3JIEKTPOMETD,
AJIEKTPOCTaTUYECKas 3allMTa, 3a3eMJICHHE DJICKTPONPUOOPOB, KOHAEHCATOp, KOMUPOBAIbHBIN
anmapar, CTpyHHbIA IPUHTED.

Jlemoncmpayuu

Y CTpoiCcTBO M MPUHIUIT JEHCTBUS SJIEKTPOMETPA.

B3anmopnencTere HadIeKTPU30BAHHBIX TEIL.

DIEeKTpUYECKOE MOJIE 3apsSKEHHBIX TEll.

IIpoBOAHMKY B 3JIEKTPOCTATUYECKOM IIOJIE.

DJIEKTpOCTaTUYECKAas 3alIUTa.

JIM3IIEKTPUKY B 3JIEKTPOCTaTUYECKOM TIOJIE.

3aBUCHMOCTb 3JIEKTPOEMKOCTH IUIOCKOIO0 KOHAEHCATOpa OT IUIOIIAJN IUIACTHH, PACCTOSHUS
MEXIy HUMH U TUSJIEKTPUUECKON MTPOHUILIAEMOCTH.

OHeprus 3apsyKEHHOI0 KOHJIEHCATopA.

Yuenuueckuu sxcnepumenm, nabopamopmsie pabomul

N3mepenue 37eKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. llocmoannwiit anekmpuyeckuit mox. Toku 6 paziuunvix cpeoax

DJIEKTPUYECKUN TOK. YCIOBUSI CYHIECTBOBAHUS AJIEKTPUUECKOro TOKa. VICTOYHMKM TOKa.
Cuna Toka. [TocTosIHHBIN TOK.

Hanpsioxenue. 3akon OMa 1151 ydacTKa LEenu.

DNEKTPUUECKOE CONPOTUBIIEHUE. Y IETIBbHOE CONPOTUBIIEHME BelecTBa. IlocnenoBarensHoe,
MapajuieJIbHOE, CMEIIAHHOE COETMHEHUE IPOBOJHUKOB.

Pabota snexrpuueckoro Toka. 3akoH Jxoyns—JIeHna. MOIIHOCTD 3JIEKTPUYECKOT0 TOKA.
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DNEeKTPOABUKYIIasl CUjla U BHYTPEHHEE COINPOTUBIECHUE MCTOYHMKA TOKa. 3akoH Oma s
IIOJIHOM (3aMKHYTO#1) anekTpuueckoil nenu. Koporkoe 3aMbIkaHuE.

DNeKTpOHHAs TPOBOAUMOCTH TBEPBIX METAJUIOB. 3aBUCUMOCTh COITPOTUBIICHUS METAJIOB OT
Temreparypbl. CBEpXIPOBOIUMOCTb.

DJIEKTPUYECKUH TOK B BakyyMe. CBOMCTBA AJIEKTPOHHBIX MTYYKOB.

[TomynpoBoanuku. CoOCcTBEHHAs U MPUMECHAs TPOBOAMMOCTH MOIYIPOBOAHUKOB. CBOMCTBA
p—n-niepexoza. [lonynpoBoaHHKOBBIE TPUOOPHI.

DNEeKTpUYeCKUii TOK B pacTBOpax MW pacijlaBax dSJIEKTPOIUTOB. OJIEKTPOIUTHYECKAs
JTUccolanus. JIEeKTPOIIn3.

DJIEKTpUYECKUH TOK B ra3zax. CaMOCTOSITENIbHBIM M HECAaMOCTOSTENbHBIN pa3psan. MomaHus.
[Tna3ma.

TexHuyeckue ycTpoilcTBa W MpPaKTUYECKOE MPUMEHEHHE: aMIIepMETpP, BOJBTMETpP, PEOCTar,
UCTOYHUKHA TOKa, DIIGKTPOHATPEBATEIbHBIC MPUOOPHI, AJIEKTPOOCBETUTEILHBIE  TPUOOPHI,
TEPMOMETP  CONPOTHUBIICHUS,  BaKyyMHbIH  JHOA,  TEPMUCTOPl U (OTOPE3UCTOPHI,
MOJTYTIPOBOTHUKOBBIN IMOJ, TalbBaHUKA.

Jlemoncmpayuu

N3mepenue cuiibl TOKa U HAIPSHKCHUS.

3aBUCHUMOCTh CONPOTHUBIICHUS [MIMHAPUYECKUX TMPOBOJHUKOB OT JJIMHBI, IUIOMIAAH
MONEPEYHOr0 CEYEHUsI U MaTepuana.

CwMmenianHoe coeJUHEHHE MPOBOTHUKOB.

[Ipsimoe wu3MepeHue HNIEKTPOABIXKYIIEH cuiibl. KopoTkoe 3aMblkaHMe TallbBaHUYECKOTO
AJIEMEHTA U OLIEHKA BHYTPEHHET 0 COMPOTHUBIICHUSI.

3aBUCHUMOCTb COMPOTHUBIICHUSI METAJIJIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTE 3JIEKTPOJTUTOB.

HckpoBoii pa3psa ¥ IpOBOAUMOCTb BO3LyXa.

OAHOCTOPOHHSISI MPOBOUMOCTD JUOJA.

MexnpeaMeTHble CBA3U

Nzyuenne kypca ¢uszuku 06azoBoro ypoBHsS B 10 Kiacce OCYMIECTBIACTCS € YYETOM
COJIEPKATEIIBHBIX MEKIIPEAMETHBIX CBSI3eH ¢ KypcaMy MaTeMaTHUKH, OMOJIOTHH, XUMUH, Teorpadun
Y TEXHOJIOTHH.

Mescnpeomemmusie nowsamusi, CBSI3aHHBIE C W3YyYCHHEM METOJOB HAyYHOTO ITO3HAHMS:
SBJICHUE, HAy4YHbIH (akT, Tumoresa, (usnueckas BeNWYHHA, 3aKOH, TEOpHs, HaOJIO/EHNE,
9KCIIEPUMEHT, MOJIETIUPOBAaHUE, MOJIEIb, U3MEPEHHUE.

Mamemamuxa: pelieHHe CUCTeMbl ypaBHEHUH, NuHeiHas (QyHKuus, napabona, rumnepbona,
X rpaduKu U CBONCTBA, TPUTOHOMETPHUECKHE (YHKIIMU: CHHYC, KOCHUHYC, TAaHT€HC, KOTAaHTEHC,
OCHOBHOE TPUTOHOMETPHUYECKOE TOXKIECTBO, BEKTOPHl W HUX MPOEKIUH Ha OCH KOOpIHMHAT,
CJI0)KEHHE BEKTOPOB.

buonoeus: Mexanndyeckoe ABWKEHUE B KUBOW mpupoze, nuddys3us, ocMoc, TErIo0OMeH
KUBBIX OPraHU3MOB (BUAbI TEIUIONEpPEauH, TEIJIOBOE PaBHOBECUE), DJIEKTPUUECKHUE SIBICHHUS B
YKUBOU MIPUPO/IE.

Xumus: TUCKPETHOE CTPOEHUE BEIECTBA, CTPOECHUE aTOMOB M MOJIEKYJ, MOJb BELIECTBa,
MOJIIpHasl Macca, TEIUIOBbIE CBOMCTBA TBEPIBIX TN, KHUAKOCTEH U Ta30B, dJEKTPUUECKHUE CBOKWCTBA
METaJUIOB, JEKTPOJIUTUYECKAS TUCCOLIMALINS, TaTbBAHUKA.

l'eoepagpus: BIaxXHOCTH BO3/1yXa, BETPhI, 0apOMETp, TEPMOMETP.

Texnonoeus: npeoOpa3oBaHUE JBMXKEHUH C MCIOIb30BAaHMEM MEXAaHU3MOB, YUYE€T TpPEHHS B
TEXHHUKE, TOAIIMIHUKNA, HCIOJIb30BAaHUE 3aKOHA COXpaHEHHs HMITyJbca B TEXHHUKE (pakerta,
BOJOMET U JPyTHE), ABUTATEIh BHYTPEHHETO CTOPaHMs, MapoBasi TypOrHa, OLITOBOI XOIOMIbHUK,
KOHJUIIMOHEP, TEXHOJIOTUH MOITYYEHHUS] COBPEMEHHBIX MaTEepPHaIOB, B TOM YUCJIE€ HAHOMAaTepUasoB,
U HAHOTEXHOJOTMH, OHIIEKTPOCTATUYECKas 3alUTa, 3a3eMJICHHE ODIIEKTPONPUOOPOB, KCEPOKC,
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CTpYHHBIH TpPUHTEp, JJIEKTpOHArpeBaTelibHble NPUOOPHI, 3IEKTPOOCBETUTENbHbIE MHPUOOPHI,
rajibBaHUKa.

11 KIIACC
Pa3znen 4. DiekTpoanHamMuka

Tema 3. Maznummnoe none. IneKmpomacHUMHAA UHOYKUUA

[TocTostHHBIE MarHUTHL. B3anMozeiicTBre MOCTOSHHBIX MarHuTOB. MaruutHoe nojue. Bekrop
MAarHUTHOM MHAYKUMH. [[puHIMN Cynepno3uuuy MarHuTHBIX NOJIe. JIMHUM MarHUTHOW UHYKLIMH.
Kaprtuna nuHnii MarHuTHOM MHAYKIUH MOJIS TIOCTOSIHHBIX MarHUTOB.

MarnuTHoe Moje MNPOBOAHUKA ¢ TOKOM. KapTuHa JMHMA HMHIYKIMM MarHUTHOTO TOJIS
JUIMHHOTO MPSIMOTO MPOBOJHMKA U 3aMKHYTOI'O KOJIBIIEBOTO IMPOBOJHMKA, KATYIIKH C TOKOM. OIBIT
Opcrena. BzanmopelictBue MPOBOAHUKOB C TOKOM.

Cuna Amnepa, €€ MOyJib U HallpaBJICHUE.

Cuna JlopeHua, €€ Molysib M HamlpaBieHUE. J|BUKeHUE 3apsHKEHHOM YacTULIBI B OTHOPOJHOM
MarHuTHoM noJie. PaGora cuner Jlopenma.

SIBneHue  DNEKTPOMArHUTHOM MHAYKUMU. IIOTOK BEKTOpa MAarHUTHOM HMHAYKIUH.
DJIEKTPOABMKYIIAsl CUJIa MHAYKIMU. 3aKOH JIEKTPOMAarHUTHON MHIAYKIMK Dapajes.

BuxpeBoe nsnekTpuueckoe IMoje. OJNEKTPOJBIKYIIAs CHIa HHAYKIUH B TPOBOJHUKE,
JBHKYIIEMCSI IOCTYIIATEIbHO B OJTHOPOJHOM MarHUTHOM IIOJI€.

IIpaBuio JleHna.

NHIyKkTUBHOCTD. SIBIEHNE CAMOMHAYKIIMU. DIEKTPOIBHXKYL[Asl CUJIa CAMOWHTYKIIMH.

DHeprusi MarHUTHOTO MOJISl KATYIIKHA C TOKOM.

DJIEKTPOMArHuTHOE TOJIE.

TexHuueckue YCTpOMCTBA U NPAKTUYECKOE NPUMEHEHUE: TOCTOSHHBbIE MAarHUTHI,
3JIEKTPOMArHUTBHI, JIEKTPOABUTATENb, YCKOPUTENIN 3JIEMEHTAPHBIX YACTHILL, WHIYKIIMOHHAS [1€Yb.

Jlemoncmpayuu

OnbIT Dpcrena.

OTKJIOHEHUE AJIEKTPOHHOTO MTy4YKa MAarHUTHBIM T1OJIEM.

JInHMK MHIYKIMKA MarHUTHOTO TOJISL.

B3anmopencTeue 1ByX POBOAHUKOB C TOKOM.

Cuna Amrnepa.

JlencTBre cuisl JIopeHIIa Ha HOHBI 3JIEKTPOJIUTA.

SIBrieHME IEKTPOMAarHUTHOW UHAYKIWH.

IIpaBuio JleHna.

3aBUCHMOCTD 3JIEKTPOABMKYIIEH CHJIBI MHAYKIMH OT CKOPOCTH W3MEHEHUs MarHUTHOIO
MOTOKA.

SBneHne caMOMHIYKIUN.

Yuenuueckuui sxcnepumenm, nabopamopmsie pabomul

N3yueHrne MarHuTHOTO NOJIsI KaTYIIKH C TOKOM.

WccnepoBanue neicTBUSI MOCTOSIHHOTO MarHUTa Ha paMKy C TOKOM.

HccnenoBanue sSBIEHUS 31€KTPOMarHUTHONW MHIYKIUU.

Pa3nen 5. KosieGannsi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpomMazHUmMHble KoJ1ebanus

Konebarenprast cuctema. CBoOomHbIE MexaHWuYeckue KoseOaHus. [‘apMoHHUYecKHe
koneOanus. Ilepmon, wactora, ammumryna u (aza koneOaHuii. [Ipy>XKWHHBIH MasTHHK.
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MareMaTuueckrii MasTHUK. Y paBHEHHE rapMOHHMYECKUX KosneOanwmii. [IpeBpaienne sHepruu mpu
rapMOHUYECKUX KOJICOaHHSIX.

Konebarenbubiit  koHTYyp. CBOOOAHBIE 3JIEKTPOMArHUTHbIE KOjJeOaHUS B HUIACATBHOM
KoieOaTebHOM  KOHType. AHAQJIOTHUS MEXAYy MEXaHHYeCKUMH U 3JICKTPOMArHUTHBIMU
koneOanusiMmu. dopmyna TomcoHa. 3aKOH COXpaHEHHUS JHEPTrUU B HACATBHOM KOJIEOATEIHLHOM
KOHTYpE.

[IpencraBienune o 3aTyxalolmuxX KojeOaHUsAX. BBIHYXKIEHHbIE MeXaHHMYeCKHe KoyieOaHUs.
Pe3onanc. BeiHyXIeHHBIE 3JIEKTPOMAarHUTHbBIE KOJIEOaHUS.

Ilepemennbiii Tok. CUHycOMIaIbHBIM TEPEMEHHBIM TOK. MOIHOCTE NEPEMEHHOIO TOKAa.
AMIUTUTYAHOE U JEHCTBYIOIEE 3HAUEHHUE CUJIbI TOKA U HATIPSKECHUS.

Tpancdopmarop. IIpomsBoacTBo, mepenaya H IMOTPEOICHHE BIIEKTPUUYECKONW HHEPTHUU.
OKOJIOTMYECKUE PUCKU TpU NPOU3BOJACTBE 3eKTpo3Hepruu. KynbTypa uHcnonb3oBaHUs
AJIEKTPO3HEPTUU B ITIOBCEIHEBHOM KU3HMU.

TexHuueckre yCcTpoucCTBa M MPAKTUYECKOE MPUMEHEHHE: SIIEKTPUUYECKHUI 3BOHOK, TEHEPATOP
IIEPEMEHHOTI'0 TOKa, JIMHUU IEKTponepeaay.

Jlemoncmpayuu

HccnenoBanue mapameTpoB KojeOaTeslbHOM CHCTEMBbI (NMPYKUHHBIA WM MaTeMaTHUECKUH
MasITHHK).

HaGmronenue 3atyxaronux Koaebanuu.

HccnenoBanue CBOMCTB BBIHYKICHHBIX KOJICOAHUH.

HaGmonenue pe3onanca.

CB0oOOAHBIC PTIEKTPOMArHUTHBIC KOJICOAHMUSI.

OcuumiorpaMmbl  (3aBUCUMOCTH  CWJIBI  TOKa W HAmpsDKEHUST OT  BPEMEHHU) s
ANEKTPOMArHUTHBIX KOJIEOaHHI.

Pe3oHaHc mpu mocnenoBaTENbHOM COEOUHEHMM PE3UCTOpA, KATYIIKW HHAYKTHMBHOCTH H
KOHJIEHCATOopA.

Mogenb TMHUY 3JIEKTPOIIEpEIadH.

Yuenuueckuii sxkcnepumenm, 1abopamophule pabomol

HccnenoBanue 3aBUCUMOCTH MEPUO/ia MAJIBIX KOJICOAHUH Tpy3a Ha HUTH OT JJIMHBI HUTU U
Macchl Ipy3a.

Tema 2. Mexanuueckue u 31eKmMmpoMazZHuUmHblE 60JIHbL

MexaHndeckue BOJIHBI, yCI0BUs pacnpocTtpaneHus. [lepuon. CKoOpocTs pacipoCTpaHEHUs U
anvHa BosiHBL [lonepeunbie U poaoibHble BoMHBL. MHTepdepenius u audpakius MeXaHHIeCKuX
BOJIH.

3Byk. CkopocTb 3ByKa. ' pomMkocTh 3ByKa. Bricota ToHa. TemOp 3ByKa.

DNEeKTPOMarHuTHbBIE BOJHBI. YCIOBUS W3JIyYEHHUS HIIEKTPOMAarHUTHBIX BOJH. B3aumuas
opueHTanus BektopoB E, B, V B anexTtpomaruutHoil BosiHe. CBONCTBA RJIEKTPOMArHUTHBIX BOJIH:
OTpakeHHe,  MpelioMJIeHue,  mnonsdpu3auus,  Audpakmus,  uHTepdeperuus.  CKopocTh
AJEKTPOMArHUTHBIX BOJIH.

lkana 3neKTpOMarHUTHBIX BOJIH. [IpMeHeHne 3IeKTpOMarHuTHHIX BOJIH B TEXHUKE U OBITY.

ITpuHIMIIBI paguoOCBsI3U U TeNEBUACHUS. Paguonokanuys.

DJIEKTPOMArHUTHOE 3arpsiI3HEHUE OKPYKAIOIIECH Cpeibl.

TexHuyeckue ycTpoilCTBa M NPAKTHUECKOE INPUMEHEHHE: MYy3bIKaJIbHbIE HHCTPYMEHTHI,
YABTPA3BYKOBAsl JIMarHOCTHMKAa B TEXHUKE W MEAMIMHE, pajap, pPaauONpUEMHHUK, TEJIEBHU30D,
anTenHa, Tenedon, CBU-meus.

Jlemoncmpayuu

OOpa3oBaHue 1 pacrpoOCTpPaHEHHUE ONEPEUHBIX U MPOJOIBHBIX BOJH.

Konebmromnieecs Teno kak HCTOUYHUK 3BYKa.

Habnronenue oTpaxeHus 1 MpeoMIeHUS MEXaHUUECKUX BOJIH.

Ha6mronenue nnrepdepeHnu u audpakiiui MEXaHHIECKUX BOJTH.

14



3BYKOBOU PE30HAHC.

HaGntoneHune cBsi3u rpOMKOCTH 3BYyKa M BHICOTHI TOHA C aMILTUTYAON M YaCTOTOM KoJIeOaHHiA.

HccnenoBanue cBOWCTB 3JE€KTPOMArHUTHBIX BOJIH: OTPa)XEHUE, MPEIOMIIEHUE, MOISPU3aLINs,
mudpakuus, tHTepEpeHIHsL.

Tema 3. Onmuka

I'eomerpuueckas onrtuka. IIpsmMosMHEHOE pacIpOCTpaHEHHE CBETa B OZHOPOAHOU Cpene.
Jlyd cBera. ToueUyHBI UCTOYHUK CBETA.

OtpaxxeHue cBeTa. 3aKOHBI OTpaxeHHs cBera. [locTpoeHue H300paKeHH B IJIOCKOM
3epKae.

[Tpenomnenue cBeta. 3aKOHBI MPEJIOMIICHUSI CBeTa. AOCOIIOTHBIN MMOKa3aTeb MPEIOMIICHHUS.
ITonnoe BHyTpeHHee oTpaxeHue. 1IpenenpHbIi yroil MoJaHOro BHyTPEHHETO OTPasKECHHUS.

Hucnepcus ceera. CroxkHbINA cocTaB Oenoro cBera. L[Ber.

CoOuparomue u pacceuBatoime JuH3bl. ToHkast muH3a. POKyCcHOE pacCTOSHUE U ONTHYECKAs
cuna TOHKOM nuH3BL. [locTpoeHne w300pakeHWH B COOMpAIOIIMX W PACCEUBAIONIUX JIMH3aX.
@opMyia TOHKOU JIMH3BL. Y BEIUYECHUE, 1aBAEMOE JTUH30M.

[Ipenensl IPUMEHUMOCTH TEOMETPUYECKOU ONTHKH.

BonnoBas ontuka. Matepdepennus cera. KorepeHTHbIE HCTOYHHUKH. Y CIIOBUS HAOIIOACHUS
MaKCHUMyMOB U MUHUMYMOB B MHTE€pP(EPEHIIMOHHOW KapTHUHE OT JBYX CHUH(A3HBIX KOTE€PEHTHBIX
HCTOYHUKOB.

Hudpakius ceera. udpakironHas pemérka. Y cioBue HaOI0IeHUs II1aBHBIX MAaKCUMYMOB
IIPU NaICHUH MOHOXPOMATHYECKOTO CBETa Ha TU(DPAKIIHOHHYIO PEIIETKY.

[Tonspuzanus ceera.

TexHuueckue yCTpoWCTBA M MPAKTUYECKOE MPUMEHEHHUE: OYKH, Jymna, ¢oTroanmnapar,
MPOEKIMOHHBINA anmnapaT, MUKPOCKOII, TEJIECKOI, BOJIOKOHHAs ONTHKA, AU(PPAKIMOHHAS perIéTKa,
HOJIIPOU .

Jlemoncmpayuu

[IpsimonuHEtHOE pacnpOCTpaHEHUE, OTPaXEHUE U MpelnoMieHHe cBeTa. OnTudeckue
PUOOPHI.

ITonHoe BHyTpeHHee oTpaxeHue. Moneins cBeToBoja.

HccnenoBanue CBOMCTB M300pakKeHUM B JIMH3aX.

Monenu MUKpOCKOIa, TEIECKOIa.

Ha6mronenne nnrepdepeHimm ceera.

Habmtonenue nudpaknuu cera.

HabGmronenue qucnepcuu cBeta.

ITosydyeHne ciekTpa ¢ HOMOIIbIO PU3MBI.

[Tonyuenue crekTpa ¢ TOMOIIBIO TUPPAKITNOHHON PEIIETKH.

HabGntoneHnune nonsipu3aiuu cBeTa.

Yuenuueckuii sxcnepumenm, 1abopamoptule pabomuol

N3mepenue nokasaresns NpeJoMIIEHUS CTEKIIA.

HccnenoBanue CBOMCTB M300pakKeHHH B JIMH3aX.

HaGmonenue aucnepcuu cBera.

Paznen 6. OcHOBBI cienAJIbHOM TEOPUHM OTHOCUTEIbHOCTH

I'paHunbl NMPUMEHMMOCTH KJIACCUYECKOM MexaHUKH. IlocTynmaTel crnenuanbHON Teopuu
OTHOCHUTEJIBHOCTH: WHBAPUAHTHOCTh MOJYJISI CKOPOCTM CBETa B  BAaKyyMe, [PUHIMII
OTHOCHUTENIbHOCTH DUHILITEHHA.

OTHOCHUTENBHOCTH OJHOBPEMEHHOCTH. 3aMEIJIEHHE BPEMEHH U COKPAILEHUE JJINHBI.

OHeprus U UMIYJIbC PEIATUBUCTCKON YaCTUILIBI.

CBs3b MACChI C SHEPTUEH U UMITYJILCOM PEISATUBUCTCKON YaCTUIBI. DHEPTHUS MOKOSI.

Pasnen 7. KantoBasi puznka
Tema 1. dnemenmuvl KGAHMOBOI ORMUKU
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®otonbl. ®opmyna I[lnanka cBs3u SHEpruM GOTOHA C €r0 YACTOTOH. DHEPTHsl M MMITYJIbC
¢doroHna.
OtkpoiTue u uccnenoanue Gporodddexra. Onbitel A. I'. CroneroBa. 3akoHsl hoTodPdekTa.
VYpaBuenue Diinmreiina g poroaddexra. «KpacHas rpanuna» Gororddexra.
JlaBrenne cBera. OnwiTsl [1. H. JIeGenena.
XHUMHYECKOE IEUCTBUE CBETA.
Texnuyeckue yCTpOHCTBA M TMpaKTUYECKOE MpUMEHEeHHe: (OoTo3aeMeHT, (HOTOJATUHK,
COJIHEYHas Oarapes, CBETOAUOI.
Jlemoncmpayuu
®dotorhPexT Ha yCTaHOBKE C ITMHKOBOM TIJIACTHHOM.
HccnenoBanue 3ak0HOB BHEIIHEro Gporodddekra.
CBeTOaUOI.
Conneunas 6artapesl.
Tema 2. Cmpoenue amoma
Mogens atoma Tomcona. Ombitel Pesepdopna mo paccesuuto o -dactui. [lmaneraphas
mozenb atoma. Iloctynmatel bopa. M3nmyuenue u mornomieHne (HOTOHOB IMPH MEPEXo/e aToMa C
OJIHOT'O YPOBHsI 3HEpruu Ha apyroi. Buasl cnexktpoB. CrieKTp ypoBHEH 3HEpPrun aToMa BOAOPOa.
BonnoBsie cBoiicTBa yactuul. Bosusl ne bpoinsa. KopnyckyisipHO-BOJHOBOM Tyaiu3M.
CrioHTaHHOE U BBIHYKJIEHHOE U3ITyYEHUE.
TexHuueckue yCTpoHCTBA W  MNPAKTHUYECKOE MPUMEHEHHE: CHEKTPaJIbHbIA  aHaIU3
(cnexTpockomn), J1a3ep, KBAaHTOBBI KOMIIBIOTED.
Jlemoncmpayuu
Monens onbita Pesepdopra.
OnpeneneHne JIMHBI BOJIHBI JIa3epa.
HabntoneHue nuHeuaThIX CIEKTPOB U3ITyUCHHS.
Jlazep.
Tema 3. Amommnoe aopo
OKCIEPUMEHTHI, JOKa3bIBAIOIINE CIOXKHOCTh CTPOCHUS spa. OTKpbITHE paJuOaKTUBHOCTH.
OmnbiTel Pezepdopna mo ompenenceHuIo cCOCTaBa paJMOaKTHUBHOTO u3nydeHus. CBoiicTBa aibda-,
Oera-, raMMa-u3nydeHus. BiusHue paqnoakTUBHOCTH HA JKUBbIE OPTaHU3MBI.
OTkpeiTHE TTpOTOHA U HelTpoHa. HykiionHas monens siapa Ieitzenbepra—MBanenko. 3apsn
sapa. MaccoBoe uncio aapa. U30Tomsl.
Anbda-pacnian. DIEKTpOHHBIH W TO3UTPOHHBIM Oera-pacman. ['amma-usimyueHue. 3akoH
PaaMOAKTUBHOIO pacnaja.
DHeprust CBA3M HYKJIOHOB B sizipe. SnepHble cuitbl. JledekT Macchl sapa.
Snepubie peakuuu. JleneHue u CUHTE3 Aep.
Snepubiii  peakrop. Tepmosiaepubiii cunTe3. [IpoOiemMbl M NEPCHEKTUBBI  AOSpHOU
SHEPTreTUKHU. DKOJOTUYECKHE ACTIEKTHI SI€PHON SHEPreTUKH.
OnemeHTapHble YacTULbl. OTKpPBITHE TO3UTPOHA.
MeTop1 HaOJIIOIEHUS U PETUCTPAIH 3JIEMEHTAPHBIX YaCTHII.
dynnaMeHTaIbHBIE B3auMoAecTBUSA. EAMHCTBO (hr3nyeckoil KapTUHBI MUpA.
TexHuyeckue yCTpOMCTBA M NPAKTHYECKOE MPUMEHEHHE: JO3MMETp, Kamepa BuibcoHa,
SICPHBIA PeaKkTop, aTOMHasi bomoa.
Jlemoncmpayuu
Cu€TunK MOHU3UPYIOIUX YaCTHII.
Pa3zneu 8. DiieMeHTHI ACTPOHOMMHU M ACTPOPUIUKH
Oranel pa3BUTHA acTpoHOMHUU. [IpHuKIagHOE 1 MUPOBO33pEHYECKOE 3HAUEHUE ACTPOHOMUH.
Bun 3Bé3anoro He6a. Co3pe3ausi, spkue 3BE3/bl, IJIAHEThI, UX BUIUMOE ABH)KECHHUE.
Conneynas cucrtema.
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Comnue. ConHeyHas akTUBHOCTh. Mictounuk sHepruun CosiHia v 3BE€3/1. 3BE3/bl, UX OCHOBHbBIE
XapakTepUCTUKU. JluarpamMma «CHIEKTpajbHBIM KJIacC — CBETUMOCTb». 3BE3IBl TJIaBHOU
MIOCJIEIOBATEIbHOCTH.  3aBUCUMOCTh ~ «Macca —  CBETUMOCTb» Uil 3BE3N  TJIaBHOMU
IIOCJIE0BATENbHOCTU. BHyTpeHHee cTpoeHue 3BE3n. CoBpeMEHHBbIE INPEICTABIECHUA O
MIPOUCXOKACHUM U 3BOroLMH COJHIIA U 3BE3]1. DTaIlbl )KU3HU 3BE3L.

Mnineunsiii [IyTe — Hama [Manaktuka. [lonoxxenne u aBuxenue Conuua B ['anaktuxe. Tumsl
rajiakTuk. PaguoranakTuky u kBazapel. UEpHBIE ABIPHI B sIpax rajJakTHK.

Bcenennas. Pacumpenue Bceenennoil. 3akon Xa0O6ma. PaszOeranme ramaktuk. Teopus
Bbonpmioro B3peiBa. PenukroBoe usiydeHue.

Macmrabnas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménusie mpo0i1eMbl aCTpPOHOMUH.

Yuenuueckue nabnrooenus

Habnronenust HeBOOpYKEHHBIM IJ1a30M C MCIIOJIB30BAaHHEM KOMIIBIOTEPHBIX MPUIIOKESHUN IS
OTpesieNieHUs] TOJOXKEHUSI HEOECHBIX OOBEKTOB Ha KOHKPETHYIO JaTy: OCHOBHBIE CO3BE3IUs
CeBepHoro nosymapus 1 sipkue 3BE3/1bI.

Ha6monenus B reneckon Jlynsl, uranet, Maeuroro [TyTu.

O0o0maroniee NnoBTOpeHUE

Ponb ¢pu3uku 1 acTpOHOMHUM B IKOHOMHYECKOM, TEXHOJIOTHYECKOM, COIMATbHON M ATHYECKOU
cdepax IeATETBHOCTH YEJIOBEKa, POJIb U MECTO (PM3UKU U aCTPOHOMHH B COBPEMEHHOW Hay4dHOU
KapTUHE MHUpa, POJb (u3nyeckod Teopuu B (HOPMHUPOBAHHMH TPEACTABICHHN O (HU3UICCKOM
KapTHMHE MHUpPa, MECTO (hU3MYECKOH KapTHHBI MHpa B OOLIEM pALY COBPEMEHHBIX €CTECTBEHHO-
Hay4HBIX IIPEICTABICHUN O IPUPOLE.

MexnpeaMeTrHblie CBA3U

Nzyuenune kypca ¢usuku 06azoBoro ypoBHS B 11 kiacce ocCymiecTBiseTrcs ¢ y4ETOM
COJIep KaTEeNIbHBIX MEXKIIPEAMETHBIX CBsI3€i ¢ KypcaMu MaTeMaTUKH, OMOJIOTUH, XUMUH, Teorpadun
Y TEXHOJIOTHH.

Mescnpeomemusie nowsamus, CBSI3aHHBIE C W3YyYCHHEM METOJOB HAyYHOTO ITO3HAHMS:
SBJICHUE, HAy4YHbIH (akT, Tumoresa, (usmueckas BeNWUYMHA, 3aKOH, TEOpHs, HaOJIOEHNE,
9KCIIEPUMEHT, MOJIETIMPOBAaHUE, MOJIEIb, U3MEPEHHUE.

Mamemamuxa: pelleHue CUCTEMBbl YpaBHEHHM, TPUTOHOMETpUYeckue (GYHKIUU: CHUHYC,
KOCHUHYC, TaHI'€HC, KOTAHI€HC, OCHOBHOE TPUIOHOMETPUYECKOE TOXKAECTBO, BEKTOPHl M HX
MPOEKIIMM HAa OCU KOOPAMHAT, CJOXEHHE BEKTOPOB, MPOU3BOJHBIC AJIEMEHTApHBIX (YHKIIHM,
MPU3HAKH [TOJI00US TPEYTOILHUKOB, ONPEeNICHHE TUIOIAAN TUIOCKUX (GUryp u o0béma Ted.

buonocus: snexrpuyeckue sSBICHUS B )KUBOW MpUpOJIE, KoyieOaTeNbHble TBUKEHUS B )KUBOU
IIPUPOJIE, ONITUYECKUE SIBJICHUSI B )KUBOM NMPUPOJE, NEHCTBUE paAHalluy HA )KUBbIE OPTaHU3MBI.

Xumus: CTpOEHHME AaTOMOB UM MOJIEKYJ, KPUCTAUIMYECKass CTPYKTypa TBEPABIX Tell,
MEXaHU3MbI 00pPa30BaHU KPUCTAIUTMUECKON PEIIETKH, CIIEKTPAIbHBINA aHAJIH3.

l'eocpagpusa: MarHUTHBIE TONIOCA 3€MJIM, 3aJ€KU MAarHUTHBIX PyH, (OTOChEMKA 3eMHOMU
MIOBEPXHOCTHU, IIPECKA3aHUE 3EMIIETPSICEHU.

Texnonocus: NWHWAW DIIEKTPOIIEpEAad, TEHEpaTOp NEPEMEHHOrO TOKA, 3JIEKTPOJBUraTElNb,
WHAYKIMOHHAS TI€Yb, pajap, paJuoNpHEMHUK, TEJIEBU30p, aHTeHHa, TenedoH, CBY-meus,
MPOEKIIMOHHBIN anmnapar, BOJIOKOHHAsI ONTHKA, COJIHEYHas OaTapes.

Pabouas mnporpamMma ydyeOHOro mnpeamera (HOpPMHPYETCI ¢ YYEeTOM pabdodyel  IporpaMMEI

BOCIIUTAHWN .

Peanu3arus BoCUTATEIHHOTO MOTCHIIAAA YPOKOB MOXKET IIPEIyCMAaTPUBATh:

¢ MaKCHMaJIbHOE WCIOJIb30BAaHUE BOCIHUTATEIBHBIX BO3MOXHOCTEH COJICpPKAHUS yYCOHBIX
npeaMeToB i (GopMHUpOBaHUS y OOYyYarOMMXCS POCCUHCKUX TPAJAULMOHHBIX TYXOBHO-
HPABCTBCHHBIX M COIMOKYJIBTYPHBIX IIEHHOCTEH, POCCHHCKOTO HMCTOPUYCCKOTO CO3HAHHS Ha
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OCHOBE MCTOPUYECKOTO TMPOCBEIIEHHUS; MOJ00pP COOTBETCTBYIOUIETO COACPKAHUS YPOKOB,
3aJJaHUi, BCTIOMOTaTeIbHBIX MaTepHaIOB, IPOOJIEMHBIX CUTYaIMH A1l 00CYXKICHHH;

BKJIFOUCHUE YYHTEISIMU B paboune MmporpamMmbl MO Y4eOHBIM IpeaMeTaMm, Kypcam, MOIYJISM
L[EJIEBBIX OPUEHTUPOB PE3yJIbTaTOB BOCIHUTAHUA, UX YUYET B OMpPENEICHUHM BOCIUTATEIbHBIX
3a/1a4 YpOKOB, 3aHATHUI;

BKIIIOUECHUE YyUYUTEISIMH B pabodnme mMporpaMmbl yUeOHBIX MPEIMETOB, KypCOB, MOJIyJIeH
TEMAaTUKU B COOTBETCTBUU C KAJICHJAPHBIM IJIAHOM BOCIUTATENbHOM paboThI;

BBIOOpD METO/IOB, METOAMK, TEXHOJOTHH, OKa3bIBAIOLIMX BOCHHUTATEIBbHOE BO3/CIICTBHE Ha
JUYHOCTh B COOTBETCTBUM C BOCIHUTATEIbHBIM HJEAJIOM, LIEJbI0 M 3aJauaMHd BOCIHTAHMUS,
L[EJIeBBIMU OPUEHTHPAMHU PE3yJbTaTOB BOCIHMTAHUS; pEaM3alUI0 MPHUOPUTETa BOCIHUTAHUS B
y4eOHOU JIeATEINHHOCTH;

MPHUBJICYCHUE BHUMAHHUA OOYYAIOIIUXCS K IICHHOCTHOMY AacCleKTy HU3ydaeMbIX Ha YpoKax
MPEAMETOB, SBJICHHH M COOBITUNA, WHUIIMHPOBAHUE OOCYXJICHHH, BBICKA3bIBAHUW CBOETO
MHEHUS, BBIPAOOTKH CBOETO JIMYHOCTHOTO OTHOIIEHUS K U3Y4aeMbIM COOBITHSIM, SIBJICHHSIM,
JTULaMm;

MPUMEHEHHE MHTEPAKTUBHBIX (popM yueOHON pabOThl — MHTEIIEKTYyabHBIX, CTUMYIUPYIOLINX
MO3HABATEIbHYI0 MOTHBAIMIO, WIPOBBIX METOAMK, JUCKYCCHUM, MJarOUUX BO3MOXHOCTb
MPUOOPECTH ONBIT BEIEHUS KOHCTPYKTMBHOIO JMaiora; IpymnmoBoil paboThl, KOTOpas Y4HUT
CTPOUTH OTHOIICHHWS W JCWCTBOBATH B KOMAHJIE, CIIOCOOCTBYET PAa3BUTHUIO KPHUTHYECKOTO
MBIIUICHHUS,;

moOyKJaeHne oO0ydJammxcs CoO0aTh HOPMBI  TMOBEIEHHUS, TpaBWia OOMIEHUS CO
CBEPCTHUKAMH W  TIEIarOTHYeCKUMH  pabOTHUKaMH, COOTBETCTBYIOIIME  YKJIaay
001eo0pa3oBaTelbHOM  OpPTraHM3allid, YCTAHOBJICHHE U TOIACPKKY JOOpOXKeIaTeTbHON
aTMocQepsl;

OpraHM3alli0 HACTAaBHUYECTBA MOTHUBUPOBAHHBIX W JPYAMPOBAHHBIX OOYyYaIOIIUXCS HaJ
HEYCIIEBAOIIUMH  OJHOKJIACCHHKAMH, B TOM 4HCIE€ C OCOObIMH 00pa3oBaTeIbHBIMU
MOTPEOHOCTSAMH, JAIOIIEro OOYyYaloIUMCSl COLMAIbHO 3HAYUMBIM OMNBIT COTPYJHUYECTBA U
B3aMMHOM ITOMOIIIY;

WHUIMUPOBAHWE W  TOJACPKKY  HMCCIEAOBATEIbCKOM  JEATEIBHOCTH  O0ydYaromuxcs,
IUIAHUPOBAaHUE U BBHIMOJHEHHE WHIUBUAYAIbHBIX U TPYMIOBBIX MPOEKTOB BOCIHUTATEIHHOU
HaIpPaBJIEHHOCTH.

TEMATHYECKOE INTAHUPOBAHUE YYEBHOI'O IPEJMETA «®U3UKA»

(BA30BBI1 YPOBEHD)
10 KVIACC
N KoanuectBo 3
h HaumeHoBaHuUe pa3aenoB U TeM MPOrpaMMbl acos JEKTPOHHEIC (IH(PPOBLIC)
n/n Beero o0pa3oBaTeIbHbIE PeCypChl
r

Paznen 1. PU3UKA 1 METO/IbI HAYYHOI'O ITIO3HAHUA

1.1 ®du3nka 1 METOBI HAYYHOTO TIO3HAHUS ) Bbubnnorexa [JOK
) BxojHas KOHTposbHAs padoTa https://m.edsoo.ru/7f41bf72
Hroro no pazneny 2
Pazgen 2. MEXAHUKA
bubnunorexa [JOK
21 Kuremarika > hitps://m.edsoo.ru/7f41bf72
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Bbubnauoreka [TOK
2.2 Hunamika 7 https://m.edso00.ru/7f41bf72
2.3 3aKOHBI COXPAHEHHUS B MEXaHUKE 6 bubmmorexa LHOK
) p https://m.edsoo.ru/7f41bf72
Hroro no pazneny
18
Paznen 3. MOJIEKYJISIPHAA ®U3UKA U TEPMOJINHAMHUKA
3.1 OCHOBBI MOJIEKYJIIPHO-KHHETHISCKON TCOPUU 9 bubmorexa HOK
' CHOBBI MOTICIKYJIAPHO-KHHETHHCCKOH Teop https://m.edsoo.ru/7f41bf72
Bbubauoreka [TOK
32 OcHOBbI TepMOAHHAMHICH 10 https:/m.edsoo.ru/7f41bf72
3.3 ArperaTHble cocTosTHHS BemecTBa. da3oBbie 5 bubnmoreka [JOK
) Tepexoibl https://m.edsoo.ru/7f41bf72
" 24
TOTO TIO pa3zeny
Paznen 4. SJJIEKTPOJIUHAMHUKA
bubnunorexa [JOK
4.1 DIeKTpOCTaTHI 10 https://m.edsoo.ru/7f41bf72
40 IocrostHHBIN nekTpudyeckuil Tok. Toku B 12 Bubnmnorexa LIOK
) Pa3IMYHBIX Cpenax https://m.edsoo.ru/7f41bf72
U 22
TOTO IO pa3Aeity
PeszepBHOE BpeMst 2
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
11 KJIACC
Ne HanmeHoBaHMe pa3aesioB U TeM MPOrPpaMMBbl Komuiecreo IJIeKTPOHHEIE (1UPPOBLIE)
n/n pasi porp Jacos o0pa3oBaTe/ibHbIE pecypchl
Bceero
Paznen 1. QJJIEKTPOINHAMHUKA
Bbubnauoreka [TOK
1.1 MaruuTtHoe nosie. DIeKTPOMarHuTHasE MHIYKIHS 11 https://m.edsoo.ru/7f41c97c
Hroro no paznery 1
Paznen 2. KOJJEBAHHS U BOJIHBI
Bbubnunorexa [JOK
2.1 Mexanndeckre 1 dJIEKTPOMarHUTHBIE KOJIeOaHHsI 9 https:/m.edsoo.ru/7f41c97c
2.2 MexaHu4yecKre U 3JICKTPOMArHUTHBIE BOJIHBI 5 bubimorexa IIOK
) ¢ COKHE HDTICKTPO ¢ 8o https://m.edsoo.ru/7f41c97¢
Bbubnaunoreka [TOK
23 Onruia 10 https://m.edsoo.ru/7f41c97c
24

Hroro no paznery

Paznen 3. OCHOBBI CIIEIITAAJIBHOM TEOPUY OTHOCHUTEJILHOCTH
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Bubnmoreka [IOK

3.1 OCHOBBI CIIEITUATBHON TEOPHH OTHOCHUTEIBHOCTH 4 https:/m.edsoo.ru/7f41c97c
" 4
TOTO TIO pa3ieny
Pasznen 4. KBAHTOBAS ®U3UKA
N Bubmuoreka [IOK
4.1 DJIeMEHTBI KBAaHTOBOM ONTHKHU 6 https://m.edsoo.ru/7f41c97c
Bubnmoreka [IOK
4.2 Crpoenne atoma 4 https://m.edsoo.ru/7f41¢97¢
Bubnmoreka [IOK
4.3 AToMHOE AApO > https://m.edsoo.ru/7f41¢97¢
" 15
TOTO TIO pa3ieny
Paznen 5. 9JIEMEHTBI ACTPOHOMHWU U ACTPOPU3UKH
5.1 DJIeMEHTBI aCTPOHOMUU U acTPOPU3NKI 7 bubimorexa IIOK
) eme ¢TpoHo CTPOOH3 https://m.edsoo.ru/7f41¢97¢
" 7
TOTO TIO pa3ieiy
Pasznen 6. OBOBIIAIOIIIEE IOBTOPEHUE
Bubnmoreka [IOK
6.1 Obobmaromee nosToperHe 4 https://m.edsoo.ru/7f41¢97¢
Hroro no paznemny 4
PesepBHOE Bpemst 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68

IHOYPOYHOE IINTAHUPOBAHUE

10 KJIACC
N KoanuecTtBo 5
(] Tema ypoka 4acoB JIEKTPOHHBIE U(POBLIE
n/n o0pa3oBaTeIbHbIE PeCypChl
Bcero
| ®dusnka — Hayka o npupozae. Hayunbsie MeTomp | Bubmmoreka [IOK
MTO3HAHUS OKPY’KAIOIIEr0 MUpa https://m.edsoo.ru/ff0c32e2
, | Do s s doposanne ;| s ox
COBPCMCHHO . YHHO P up ’ https://m.edsoo.ru/ff0c33e6
MPAKTUICCKON JIEATSIbHOCTH JFOICH
¢ eokoro A CHIA. LICpEMCIICHHC, https://m.edsoo.ru/ff0c3508
CKOpPOCTh, YCKOPCHHE
4 PaBHOMEpHOE IPAMOITMHEHHOE ABMKCHHUE 1 bubmorexa LIOK
prioe 1ip n https://m.edso0.ru/ff0c3620
5 PaBHOyCKOpEHHOE NPSIMOJIMHEIHOE IBHKCHUE 1 Bubmotexa OK
YCKOp P A https://m.edsoo.ru/ff0c372e
6 CBobOoHOC MaicHUe. Y CKOpEHHE CBOOOTHOTO 1 Bubmuoreka [IOK
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aJCHUs

https://m.edsoo.ru/ff0c39cc

KpuBonuneitnoe neuxxenue. [[suxenue

Bbubnunorexa [JOK

7 o
MaTepHATBLHOM TOYKH IO OKPYKHOCTH https://m.edsoo.ru/ffO0c3ada
[punuun otHocuTensHOCTH ["anumest.
8 I/Iﬁe HI/IaJ'ILHLIe cuctemsl otcueTa. [lepBrlii 3aKoH bubmmorexa [IOK
pi - P https://m.edsoo.ru/ffOc3be8
Hrrotona
Macca tena. Cuna. IlpuHiun cyneprno3unyu Cul. Bubnmnorexa LIOK
9 . N
Bropoii 3akoH HeloTOHA 7151 MaTepUaIbHOM TOUKU https://m.edsoo.ru/ff0c3be8
10 Tpetuit 3akoH HeroTOHA 1151 MaTEpUAIBHBIX TOUEK bubnmoreka [JOK
https://m.edsoo.ru/ff0c3be8
11 3aKoH BceMHpHOTo TAroteHus. Cuia TaKeCTH. Bubmuoreka [IOK
[TepBas KocMHYECKasi CKOPOCTh https://m.edsoo.ru/ff0c3d00
Bbubnaunoreka [TOK
12 Cuna ynpyroctu. 3akoH ['yka. Bec Tena
yupy Y https://m.edsoo.ru/ff0c3e18
Cuna tpenus. Koappumuent tpenns. Crna
13 com OTII)/IBHQHI/I}I i (1;1(1) BIII/IX(CHI/ITI/II)TCIIa B XKHUIKOCTH bubmmorexa [IOK
P i & https://m.eds00.ru/ff0c3f76
WM Ta3e
[octymaTtensHOE M BpamaTeTbHOE IBHKCHIE
14 a6co§1}0THo TBE oropngIa MOMeHi cuibl. [Tneyo bubmorexa LIOK
P o ) https://m.edsoo.ru/ff0c41a6
CHITBL. Y CIIOBHS PaBHOBECHS TBEPIOTO Tea
Hmnynbc MaTepranbHON TOUYKH, CHCTEMBI
15 MaTeyHaﬂLHLprToqu Nmn m,(,: CUJIBL. 3aKOH bubmmorexa [IOK
P - MY : https://m.edsoo.ru/ff0c43d6
COXpaHCHHS UMIYyJbca. PeakTUBHOE JABIIKCHHE
Pa6ora u monHOCTE cuibl. KuneTnueckas sHeprus
16 mare I/IaﬂLH(I)III‘/I" touku. Teopema 00 I/ISMGHGHI/II/Ip bubmmorexa [IOK
P o - eop https://m.edsoo.ru/ff0c4502
KHHETHYCCKOW YHEPTUU
ITorenunanshas sneprus. [loTeHmanbHas SHEPTHS
17 yopyro aeGOopMHPOBAHHOHN MPYKIHEI. bubnmoreka [JOK
[ToTennmanpHas YHEPTHsI TeIa BOTU3U TOBEPXHOCTH https://m.edsoo.ru/ff0c461a
3emuu
[ToTrennmansHbIC W HETIOTEHITHATBHBIE CHIIBI. CBS3b
18 paboTHI HEMOTEHITUATBHBIX CHJI C U3MEHEHHUEM Bbubnuorexa [JOK
MEXaHWYECKOH SHEPTHH CUCTEMBI TeJI. 3aKOH https://m.edsoo.ru/ff0c478¢c
COXpaHEHH MEXaHHIECKOH YHEPTUU
JlaGoparopnas pabota «MccnenoBanue cBsi3u pabOThHI
19 CUJTBI C U3MEHEHHEM MEXaHMYECKOM YHEpTruu Teja Ha
IIpUMEpPEe PACTHKEHHS PE3HHOBOTO KTYTay
20 Konrponbnas padora no teme «Kunemarunka. Bubnmnoreka LIOK
JunaMuka. 3aKOHbBI COXPAHEHHsI B MEXaHUKE) https://m.edsoo.ru/ff0c4b74
21 OCHOBHBIE TIOJI0KEHUS MOJIEKYIISIPHO-KHHETHIECKOH Bubmmoreka [IOK
teopun. bpoyHoBckoe apmkenue. Juddysus https://m.edsoo.ru/ffOc4dc2
XapakTep IBMKECHHS ¥ B3aMMOJICUCTBUS YaCTHI]
22 BemecTBa. MoIeN CTPOCHHS Ta30B, )KUIKOCTEH U
TBEPABIX TEll
23 Macca monekyn. KonndectBo Beriecrtsa.
[TocTosiHHast ABOrajpo
o TemnoBoe paBHOBecue. Temmeparypa u e€
u3mepenue. lllkana remneparyp Lenbcus
Bbubnnorexa [JOK
25 Wneanpuerii ra3 B MKT. OcHoBHOe ypaBHeHHE MKT
A P https://m.edsoo.ru/ff0c4fde
AOconroTHas TeMIiepaTypa Kak Mepa CpeHen
26 KWHETHYECKOH 2HE I;I/II/Iy,ZI[)BI/I)KeHI/I}IpMOJ?CI? bl bubmmorexa [IOK
P o v https://m.edsoo.ru/ffOcS11e
YpaBuenne Menpeneea-Knaneiipona
27 3axon JlanpToHa. ['a30BbIC 3aKOHEI
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JlabopaTopnas pabota «lccnenoBanue 3aBUCHMOCTH

28 MEX]y apaMeTpaMy COCTOSIHUS Pa3pPEIKCHHOTO
raza»

29 H3omporieccsl B HeaIbHOM ra3e U ux rpaduueckoe bubnmoreka [JOK
MIPEICTaBIICHIE https://m.edsoo.ru/ff0c570e
BHyTpeHHSIS SHEPTUS TEPMOIMHAMUYECKON CUCTEMBI

30 U crtoco0bl e€ n3mMeHeHus. KoauuecTBo TeIIOThl Bbubnunorexa [JOK
pabota. BHyTpeHHSsI SHEpTHUS 0THOATOMHOTO https://m.edsoo.ru/ff0c5952
HAeaJbHOTO ra3a

31 Bune! Terion auu bubimorexa IIOK

/Bl TCILIONEpE https://m.edsoo.ru/ff0c5c36

3 VY nenvHas TemoéMKOCTh BeulecTBa. KonnyecTBo Bubmuoreka [IOK
TEIUIOTHI NIPH Teruionepeaaye. AnuadaTHblil npouecce https://m.edsoo.ru/ff0c5c36

33 IlepBblii 3aKOH TEPMOJIMHAMHKY U €r0 IPUMEHEHHE K bubnmoreka [JOK
H30IpoIeccam https://m.edsoo.ru/ff0c5efc

34 Heobparumocts nporeccos B npupoe. Bropoit Bubnmnorexa LIOK
3aKOH TEPMOJIMHAMUKHU https://m.edsoo.ru/ff0c6230

N N Bubmuoreka [IOK

35 punnun aeiicteus u KIIJ TernnoBoi MamyuHel https://m.edsoo.ru/ff0c600a

36 ukn Kapno u ero KITI

37 DKOJOTrHYecKHe MpoOIeMbl TETIOIHEPT€TUKH

38 O6o6maromuii ypok «MoJekysipHas Qpu3uka. Bubmuoreka [IOK
OCHOBBI TEPMOJMHAMUKUY https://m.edsoo.ru/ff0c6938

39 KonTponpHast padoTta 1o Teme « MoJteKysipHast bubnmoreka [JOK
¢usuka. OCHOBBI TSPMOAUHAMUKIDY https://m.edsoo.ru/ff0c6a50

40 [TapooOpa3oBanue u koHAeHCanws. Vicnaperne u bubnmoreka [JOK
KHTICHHE https://m.edsoo.ru/ff0c63b6

41 AGCOoIOTHAs ¥ OTHOCHUTEIIbHAS BIAKHOCTD BO3.yXa. Bubnmorexa LIOK
Hachplmennsii nap https://m.edsoo.ru/ff0c64d8

o | mceos e Kpiermeone s o e Bumorea 10K

30TpO CBOMCTE KpHC o8- e https://m.edsoo.ru/ff0c65f0
kpuctasuisl. COBpEMEHHBIC MaTSPHAIIBI

43 [InaBnenue u kpuctamuzanus. Y aelbHas TEIIOTa bubnmoreka [JOK
wraBneHns. CyOnumanms https://m.edsoo.ru/ff0c6708

Bubnauoreka [TOK

44 YpaBHeHHE TEIIOBOTO OanaHca https://m.edsoo.ru/ff0c6820
DnekTpuzanus Tell. JieKTpuueckui 3apsa. JBa Buaa Bubmuoreka [IOK

45
JJIEKTPUYECKHX 3apsi/I0B https://m.edsoo.ru/ff0c6bcc
IIpoBogHMKH, TUINEKTPUKH U MOTYTIPOBOAHUKH. bubnmoreka [JOK

46
3aKoH coXpaHeHHs dIEKTPUISCKOTO 3apsiaa https://m.edsoo.ru/ffO0c6bcc

47 B3aumoneiictBue 3apsioB. 3akoH Kynona. Bubnmnoreka LIOK
TodeyHbId MEKTPUICSCKHUH 3apsiT https://m.edsoo.ru/ff0c6ced

| oo sexmcior o s Bunionesa LOK
CYTICPTIOSUILITH SICKTPHACCII: HOJCH. https:/m.edsoo.ru/ff0c6df2
HaNPsKEHHOCTH

49 Pabota cun anexTpocTarmdeckoro nois. [ToteHmuan. bubnmoreka [JOK
PasHocTh MOTEHINAIOB https://m.edsoo.ru/ff0c6f00

50 IIpoBOAHMKM U TUANEKTPUKH B SJIEKTPOCTATUIECKOM bubnmoreka [JOK
noJie. JImanexTpudeckas IpoOHUIIAeMOCTh https://m.edsoo.ru/ff0c7018

.. Bubmuoreka [IOK
> uexrpoduiocts. Konxencarop https://m.edso00.ru/ff0c7126
55 DNEKTPOEMKOCTD TUTIOCKOTO KOHIEHCATOPa. DHEPTHS bubnmoreka [JOK

3apAKCHHOI'0 KOHACHCATOPA

https://m.edsoo.ru/ff0c72c0
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JlaboparopHnas pabora "M3MepeHue 37eKTpoEMKOCTH

53 " 1
KOHJICHCAaTOpa
IIpuHUMT NEWCTBUS U MPUMEHEHHE KOHIEHCATOPOB,
54 KOIIMPOBAJIFHOTO aIapaTa, CTPyHHOTO MIPUHTEpA. |
DneKTpocTaTHUecKas 3amuTa. 3a3eMIIeHIe
AJIEKTPONpHOOPOB
DJIEeKTPUUECKHUI TOK, YCIOBHA €r0 CYIIeCTBOBAHUS.
55 [MocTosiHuBIN TOK. Cria Toka. Hanpspkenue. 1
Conpotusienne. 3akoH Oma 11 y9acTka Ienu
[MocnenoBarenbpHOE, TapaILICIFHOE, CMEIIAHHOE
56 COC,Z[I/IHHQHI/IQ i OBO,Z’[HHII()OB Jla6o a’To Hast paboTa 1 bubimorexa [IOK
P - ~1A00paTOpHaL p https://m.eds00.ru/ff0c74£0
«M3y4eHne cMeIIaHHOTO COSAMHEHHS PE3UCTOPOBY
57 Pabota 1 MOIIHOCTb AJIEKTPHUUECKOTO TOKA. 3aKOH 1 Bubnmnorexa LIOK
Jxoyisa-Jlenna https://m.edsoo.ru/ff0c7838
3akon OMa AJ1s TOJTHOM (3aMKHYTOW) 3JIEKTPHUIECKOM
53 nenu. Kopotkoe 3ampikanue. JlabopaTopHas padoTa | bubnuoreka [TOK
«3mepenne DJIC UCTOYHMKA TOKA U €T0 https://m.edsoo.ru/ff0c7ae0
BHYTPCHHETO CONPOTHUBIICHHUS»
DeKTpOHHAs TPOBOAUMOCTH TBEPIBIX METAIJIOB.
59 3aBUCUMOCTD COTPOTHUBIICHUS METAJIJIOB OT 1
TemnepaTypsl. CBepXIIpOBOINMOCTh
60 OnexkTpudeckuil Tok B Bakyyme. CBolicTBa 1
ANEKTPOHHBIX TYYKOB
II
| memmpossag, e cobriun e , | Do ok
POBO ) P pexona. https://m.edsoo.ru/ffO0c84ae
[TonynpoBOIHUKOBBIC MPHOOPHI
DJEeKTpUUECKHil TOK B paCTBOPAxX M pacIuiaBax
62 ANEK pOHI/ITOB OneKT, I())HI/ITI/IECCKa}Ip HCCOIUAIIHS 1 bubmmorexa [IOK
P ’ p A HHATHA. https://m.edsoo.ru/ff0c82ba
OnexTponus
DnexTpudecKkuid ToK B razax. CaMOCTOSTELHBIN 1 bubnmoreka [JOK
63 . 1
HECaMOCTOSITENIbHBIN pa3psa. MosHus. [lnazma https://m.edsoo.ru/ff0c84ae
66| mpakniaccxos npumicnene. Mpasuna rexnis | Bufmnorexa LIOK
P P P https://m.edsoo.ru/ff0c86fc
6e3omacHOCTH
Bbubnauoreka [TOK
i 1
65 0O600marImuil ypoK «DICKTPOIUHAMUKA) https://m.edsoo.ru/ff0c88be
KontponsHas paboTa mo Teme « IIeKTPOCTATHKA.
66 HOCTE;{HHLHZ BFJ)IQK WYIECKUNA TOK TOI?I/I B 1 bubmorexa [IOK
P ’ https://m.edsoo.ru/ffO0c8a8a
Pa3IUYIHBIX CPeaax»
67 PezepeHsrit ypok. KonTponsHast pabora o Teme | bubnmoreka [JOK
"DnekTpoauHamMuKa' https://m.edsoo.ru/ff0c8c56
63 PesepBHblit ypok. O606maronuii ypox mo temam 10 1 Bubnmnorexa [IOK
KJacca https://m.edsoo.ru/ff0c8f6¢c
OBIIEE KOJIMYECTBO YACOB I10 63
[MPOI'PAMME
11 KIIACC
Ne Koanyecrso DJIeKTpOoHHbIE UpPoBBIE
Tema ypoka
n/n JacoB o0pa3oBaTebHbIE pecypchl

Bcero
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IlocTostHHBIE MAarHUTHI U UX BSaHMOHGﬁCTBHG.

Bubauoreka [TOK

1 MarunuTHOE noie. BekTop MarHUTHONW MHIYKIIMH.
ooKTop AYKIL https://m.edsoo.ru/ff0c9778
JIMHMY MarHUTHOW WHIYKIMH
2 MarauTHoe 1oJie MPOBOJHUKA ¢ TOKOM. OTBIT Bbubnunorexa [JOK
Opctena. BzanMoeiicTBre MPOBOJHIUKOB C TOKOM https://m.edsoo.ru/ff0c98fe
3 Jlaboparopnas pabora «/3ydyeHre MarHUTHOTO TIOJIst Bubnmnorexa LIOK
KATYIIKU C TOKOM» https://m.edsoo.ru/ff0c98fe
JleificTBHE MATHUTHOTO TOJIS HA TIPOBOJJHUK C TOKOM.
4 Cuna Amnepa. Jlaboparopnas padora Bubnmnoreka LIOK
«HUccnenosanue nefcTBHS MOCTOSHHOIO MarHuTa Ha https://m.edsoo.ru/ff0c9acO
PaMKY C TOKOM»
eliCTBHE MAarHUTHOTO IOJIS Ha J{BHK roCst
5 i sSDKEHHYIO yacTuily. Cuiia Hoﬂeﬁuz H;’Z60Ta CHIIBI bubmorexa HOK
PIBICHILY v peta. https://m.edsoo.ru/ff0c9df4
Jlopenna
OnexrpoMaranTHas nHAYKIWs. [ToTok BexTOpa
6 MaranTHO# nHAyKnuu. DJ1C nHnyKkmmn. 3akoH
3JIEKTPOMArHuTHOW nHAYyKiuu Papanest
7 JlaGoparopnast padota «HcciaenoBanue sIBICHAS bubnmoreka [JOK
AJIEKTPOMArHUTHOW WHIYKITHH) https://m.edsoo.ru/ff0cal50
NnnyktuBHOCTE. SIBaenue camounaykuuu. DJ1C
8 Cal\:IHOYI/IH KIUW. DHEPrus MaFHI/ITHf)ll}"IO I;om K);-l[T LIKU Bubmorexa LIOK
AYKIHH. P y https://m.edsoo.ru/ff0ca600
C TOKOM. DJICKTPOMArHUTHOE I10JIC
TexHuueckue ycTpoucTBa U UX IPUMEHEHHUE:
9 MTOCTOSIHHBIC MarHUTHI, AJIEKTPOMATrHUTEI,
AJIEKTPOABUTATENb, YCKOPUTEIH IIEMEHTAPHBIX
YaCTHUI], MHAYKIIMOHHAS [1CYb
10 O6o06maromuii ypok « MarHUTHOE TIOJIE. Bbubnnorexa [JOK
DneKTpOMarHuTHas WHAYKITHSD https://m.edsoo.ru/ff0cab82
1 KonrponbHas padora no teme « MarauTHoe noie. Bubnmnorexa LIOK
DneKTpOMarHuTHas WHAYKITHSD https://m.edsoo.ru/ff0cad58
CB000JHEIC MEXaHHYECKHE KOJICOAHUS.
12 Ta Moinqecm/le KoJjicOaHus. YpaBHEHHE bubmmorexa HOK
P AP https://m.edsoo.ru/ff0caf06
rapMoOHHYECKuX Kosiebanui. [IpeBparienue sHepruu
JlaGoparopnas pabota «MccnenoBanue 3aBUCUMOCTH
13 MepUoJIa MaJIbIX KOJICOaHUU TPy3a HA HUTH OT JJTUHBI
HUTH U MacChl Ipy3a»
KonebarenpHblit kKoHTYp. CBOOOIHEIE
2JIEKTPOMArHUTHBIE KOJIEOAHHS B UAEAIbHOM
14 KOIIC6I:1TQHBHOM KOHTYpE AHanomi[{ MEXT bubmorexa LIOK
ype. Y https://m.edso0.ru/ff0cb820
MEXaHUYECKUMH U DJIEKTPOMArHUTHBIMHU
KoJIeOaHUAMU
15 ®opmyna TomcoHa. 3aKOH COXpaHEHUS SHEPTHH B bubnmoreka [JOK
HJCTHHOM K0JIe0aTeIbHOM KOHTYpE https://m.edsoo.ru/ffO0cb9c4
IIpeacraBieHre 0 3aTyXaroUX KOJIeOaHUSIX.
16 B}I,)IHLl JKJICHHbBIC Mexalilnqecicune Kxosiebanus. Pesonanc Bubmotexa LIOK
Y : ) https://m.edsoo.ru/ff0cbb86
BbIHYKICHHBIC YJIEKTPOMArHUTHBIC KOJICOaHHS
Ilepemennsiii Tok. CHHYCOMIAIBLHBIN ITEPEMEHHBIA
17 TOI? Mo1HoCTb e eMgHHOfO TOKa AMﬁJ‘H/IT JHOE U Bubmotexa LIOK
. P : 4 https://m.edsoo.ru/ffOcbd34
JICHCTBYIOIIEE 3HAUCHHUE CUJIBI TOKA U HANPSKCHUS
18 Tpanchopmarop. [IponsBocTBO, Iepenaya u
OTPeOJICHNE DJIEKTPUIESCKOM dHEPTHH
VCTpONUCTBO M MPAKTHICCKOE IPUMECHCHHUE
p P p Bbubnuorexa [JOK
19 AJIEKTPUIECKOTO 3BOHKA, TEHEPATOPA NIEPEMEHHOTO

TOKa, JIMHUM 3JIEKTponepenay

https://m.edsoo.ru/ff0cc324
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DKOJIOTHYCCKHUE PUCKHU IIPpU TPOU3BOACTBE

20 anekTposHepruu. KyiabTrypa ncnosib30BaHus
NEKTPOIHEPTUU B IOBCEIHEBHOM KU3HU
MexaHI4YeCKHE BOJHBL, YCIOBUS PaCIPOCTPAHEHHS.
21 ITepuoa. CxkopocTh aény OCT aHgHI/I}IpI/I HII)/IHa bubmorexa LIOK
PHOZL. P pacipoctp 8 https://m.edsoo.ru/ffOcca54
BoJIHBL. [lonepedHpie U IPO0THHBIE BOJTHEI
3Byk. CkopocTs 3ByKa. [ poMkocTs 3ByKa. Bricora bubnmoreka [JOK
22
ToHa. TeMOp 3ByKa https://m.edsoo.ru/ff0cccOc
23 ONEeKTPOMAarHUTHBIE BOJHBI, UX CBOMCTBA U Bubnmnorexa LIOK
ckopoctb. I1Ikana 3neKTPOMAarHUTHBIX BOJIH https://m.edsoo.ru/ff0ccfeQ
24 [IpuHuunBl paauocBs3u u TeaeBuaeHus. Pa3surue
cpeacTB cBsi3u. Panuonokanus
Bbubnunorexa [JOK
25 Kontponsuas pabdorta «Konebanus 1 BOTHBD)
P P https://m.edsoo.ru/ff0cc6f8
[Ipsimonuueitn acIn aHEHUE CBETa B
26 0 pHO 00 Hoeﬁ coee pe Cl"(?!fe(fgmﬁeﬂc:oznim cera. Jlyu bubmmorexa [IOK
JHOPOA pee. Y https://m.edsoo.ru/ff0cd350
CBeTa
OrtpakeHue cBeTa. 3aKOHbI OTPAKEHUSI CBETA. Bubmuoreka [IOK
27 N
[ocTpoeHne n300paxeHUH B ITIOCKOM 3epKaJie https://m.edsoo.ru/ffO0cd4e0
IIpenomnenue ceeta. [lonHoe BHyTpeHHEE
28 OTp axenue. [IpenensHbIi yron n}(])nlixoro bubmmorexa [IOK
p - ipen y https://m.edsoo.ru/ff0cd7f6
BHYTPECHHETO OTPaXCHHUS
JlaboparopHnas pabora «3MepeHue nokasaress Bubnmnorexa LIOK
29
MIPEJIOMJICHHUS CTEKIIa» https://m.edsoo.ru/ff0cd67a
30 JIunzel. [Toctpoenue n3o0paxeHUH B JIMH3E. Bubnmnorexa LIOK
DopMyna TOHKOM JIMH3bL. Y BEINYEHUE JIUH3BI https://m.edsoo.ru/ff0cddle
31 JlaGopatopnast padota «lcciaemoBanue CBOMCTB
M300paKESHUH B IMH3AX»
Hucnepcus cBera. CIOXHBINH cocTaB OEJIOro CBETA.
32 [Ber. JTabopaTopHas padora «Habmronenne
JTUCTIEPCHHU CBETa»
33 Wnreppepenuns ceera. Judpaxuns cera. Bubnmnorexa LIOK
JudpakunonHas pemérka https://m.edsoo.ru/ff0ced22
34 ITonepeyHOCTh CBETOBBIX BOJIH. [lonspu3anus cBera bubamorexa LIOK
p ) prsan https://m.edsoo.ru/ff0cf02e
35 OnTryeckue MprOOPHl M YCTPONUCTBA U YCIOBHUS HX
0€301MacHOTO IPUMEHEHHS
36 I'panuLbl IPUMEHUMOCTH KIIACCUYECKON MEXaHUKH. Bubnmnoreka LIOK
[TocTynarsl cneuuagbHOM TEOPUU OTHOCUTEIBLHOCTH https://m.edsoo.ru/ff0cf862
37 OTHOCHTEIHHOCTH OJTHOBPEMEHHOCTH. 3aMeIICHIE Bbubnnorexa [JOK
BPEMEHU M COKPAILLEHUE JTTMHBI https://m.edsoo.ru/ff0cfa42
DHeprus U UMITYJIEC PEIITUBUCTCKOM YaCTHITHL.
38 CB}IEB MAacCHI C zHe FI;/IGP'I ¥ UMITYJIbCOM 91—16LI THS bubmmorexa [IOK
p y ’ p https://m.edsoo.ru/ffOcfc68
TOKOS
Konrponbnas padora «Onrrka. OCHOBBI Bubnmnorexa LIOK
39 N
CNIELMAJIBHON TEOPUH OTHOCUTEIbHOCTH https://m.edsoo.ru/ffOcf6£0
40 ®oronsl. Dopmyina [Inanka. DHEprust U UMITYJIbC Bubnmnorexa LIOK
¢doroHa https://m.edsoo.ru/ff0cfel6
41 OtkpeiTHE U UcchnenoBanne hoTodddexra. ONbITH bubnmoreka [JOK
A.T. CromeroBa https://m.edsoo.ru/ffOcffc4
4 3akoHsl poTtoaddekra. YpaBHeHre DHIITEHHA IS Bubmuoreka [IOK
dbotorddekra. «KpacHas rpanunay dotodrddexra https://m.edsoo.ru/ff0d015e
43 Hasnenue ceera. Onbitel [1. H. JleOenena. Bubmuoreka [IOK
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XHAMHUUYECKOE JICHCTBUE CBETA

https://m.edsoo.ru/ff0d04a6

44

TexHuueckre yCTpoucTBa U PAKTUYECKOE
puUMeHeHne: (OTOITEMEHT, (OTONATINK, COTHETHAS
Oarapesi, CBETOINOT

45

Pemrenue 3amau mo reme «3JI€eMEHTHI KBAHTOBOI
OINTHKI

Bubmuoreka [IOK
https://m.edsoo.ru/ff0d0302

46

Mopens atoma Tomcona. Omnbitel Pezepdopna mo
paccesiHuio a-yactui. [lnanerapHas Moaesb aToMa

Bbubnaunoreka [TOK
https://m.edsoo.ru/ff0d091a

47

Iloctynats! bopa

Bbubnunorexa [JOK
https://m.edsoo.ru/ff0dOafa

48

Uznyyenue u noroineHne GOTOHOB IPU MEPEX0JIe
aToma ¢ OJIHOTO YPOBHsI SHEPIUHU Ha Ipyroi. Buael
CIIEKTPOB

Bbubaunoreka [TOK
https://m.edsoo.ru/ff0dOafa

49

Bonnosesle cBoiicTBa yactull. Bonnsl ne bpoiins.
KopmyckynspHo-BonHOBOM nyanu3M. CHOHTaHHOE U
BBIHYKJICHHOE U3ITyUeHHE

Bubmuoreka [IOK
https://m.edsoo.ru/ff0dOca8

50

OTtkpeiTHE pagnoakTuBHOCTH. ONBITE Pe3epdopma
IO OTIPEJICIICHUIO COCTaBa PaIMOAKTUBHOTO
U3IYYCHUS

Bbubnunorexa [JOK
https://m.edsoo.ru/ff0d0fd2

51

CsoiicTBa anb(a-, 6eTa-, raMMa-I3IIydeHHs.
BiusiHue paarioaKTHBHOCTH Ha JKUBBIC OPraHH3MBI

52

OTKpBITHE IPOTOHA U HEHTpOoHa. M30TONEI. Allbha-
pacmiazt. DIeKTpOHHBINA ¥ MO3UTPOHHBII OeTa-pacnal.
l'amma-uznyuenue

Bubnauoreka [TOK
https://m.edsoo.ru/ff0d1162

53

OHeprust CBA3U HYKJIOHOB B s ipe. SaepHble peakiuu.
Snepuslit peaktop. IIpobieMsl, TepcneKTUBHI,
9KOJIOTHUECKUE ACHEKTHI SAEPHON dHEpreTUKU

Bubmuoreka [IOK
https://m.edsoo.ru/ff0d1356

54

DnemMeHTapHbIe YacTUIIbl. OTKPBITHE MTO3UTPOHA.
Metop! HAOTIOACHNS M PETHCTPANH JJIEMEHTAPHBIX
yactull. Kpyrusiit cton «DyHnaMeHTaNbHbIE
B3aumoeiicTBus. EMuHCTBO u3nueckoil KapTHHBI
MHpa»

Bubmuoreka [IOK
https://m.edsoo.ru/ff0d0e38

55

Bun 3Bé3aHoro HeOa. Co3Be3ausi, spKue 3BE3bI,
IJIAHETHI, UX BUAMMOE aBrokeHne. ColtHeaHast
cHcTEMA

56

Comane. CoiHeyHast akTUBHOCTh. VICTOUHUK SHEPTUH
CoiHia u 3831

57

3BE37bI, UX OCHOBHBIE XapaKTEPUCTUKH. 3BE3MBI
IJIaBHOH MOCNEA0BaTeIbHOCTH. BHYTpeHHEee
ctpoenue 3837, CoBpeMeHHbIE NMPEICTABICHUS O
MIPONCXOKACHUH 1 3Bomonun ConHIa 1 3BE31

58

Mneunsrii [Tyts — nama INanaxTtuxa. Ilonoxenue u
newxkenue Connua B anaktuke. 'anaktuku. Y€pHbie
JIBIPBI B SIIPAX TAIAKTUK

59

Bcenennas. Paz6eranue ramaktuk. Teopust
Bonbiioro B3peiBa. PenukTroBoe n3iyyeHue.
MeraranakTuka

60

Hepemennsie ipo01eMbl aCTPOHOMHUH

61

KonrponbHas padora « IeMEHTHI ACTPOHOMUH U
acTpOU3NKH»

62

O6o06maromuit ypok. Poip ¢hn3uku n actpoHOMUM B
SKOHOMHYECKOM, TEXHOJOTMUYCCKOM, COLIUAILHOM 1
ITHYCCKOU cepax ACSTEILHOCTH YSIOBEKa
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