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INOACHUTEJBHASA 3AIINCKA

[Iporpamma no usuke 6a30BOTO YpOBHSI CPEIHETO YPOBHSA OOIIEro 0Opa3oBaHUsl pa3pabOTaHa Ha OCHOBE IMOJIOKEHUU U
TpeOOBaHMIl K pe3ysbTaTaM OCBOEHHUSI OCHOBHOM 0Opa3oBatenbHOM nporpamMmbl denepanuu, npeacrasinennoi B PI'OC COO, a
TaKke ¢ yaéToM (eaepanbHOil pabodeit mporpaMMbl BOCITUTAHUS W KOHIIEIITMHN MPEnoaaBaHus yaeOHoro npeamera «Pusnka» B
oOpazoBaHuu opranuzanuii Poccuiickoit denepanuu, peaau3yomnX OCHOBHbIE 00pa30BaTeIbHbIEC MPOTPAMMBI.

Conepxanue mporpaMmbl 1o (pU3MKE HAIPaBiICHO HA CTPAHHUIIBI €CTECTBEHHO-HAYYHOW KapTWHBI Mupa ydanuxcs 10-11
KJIACCOB IIpH 00yueHuU ux (husrke Ha 0a30BOM ypOBHE Ha OCHOBE CUCTEMHO-IEATENBHOCTHOIO KOHTEKCTa. [IporpamMma no gusuke
cootBeTcTBYeT TpeboBaHusM PI'OC COO Kk eBponeicKUM JUYHOCTHBIM, MPEAMETHBIM MU METANpPEAMETHBIM pe3yJibTaTaM
oOyueHus, a Takke 00ecreyrMBacT HEOOXOAMMOCTh peaM3allui MEXIPEIMETHBIX CBS3eM (PU3MKH C €CTECTBEHHO-HAyYHBIMU
y4eOHbIMU IIpeMeTaMu. B kauecTBEe OCHOBHOM 11eNIM M3y4yeHUsl (PU3UKU Ha OOIIEM YPOBHE CpeaHEro oOpa3oBaHUsl, TPUBEICHBI
CJIEIyIOLIME PE3yJIbTAThl U3YYEHUS Kypca (PU3UKH: IMYHOCTHBIE, METAIIPEIMETHBIE, IPEIMETHBIE (Ha 0230BOM YPOBHE).

Pe3yJI]>TaTaMI/I 0CBOCHUHA KypcCa (l)I/I3I/IKI/I Ha 0a30BOM YPOBHE SIBJISAIOTCHA:

JIMYHOCTHBIE PE3YJIBTATDBI

¢ c(hOPMUPOBAHHOCTH TPAXKAAHCKON MO3UIMK OOYYArOMIeTOCs] KaK aKTUBHOTO U OTBETCTBEHHOTO HJieHA POCCUICKOTO
00111eCTBa;

® [IPUHATHE TPATUIUOHHBIX OOLIECUETOBEUECKUX TYMAHUCTUYECKUX U JEMOKPAaTUUECKUX LIEHHOCTEH;

® TOTOBHOCTb BECTH COBMECTHYIO JICSITEIbHOCTh B HAYYHBIX HCCIIEI0OBAaHUSAX OOLIECTBA, yYaCTBOBATh B CAMOYIIPABICHUHU
B 00pa30BaTeIbHON OpraHU3allNH;

® yMEHHE B3aMMOJICHCTBOBATh C KOHKPETHHIMU HHCTUTYTAMH B COOTBETCTBUU C MX (QYHKIUSIMHU ¥ Ha3HAUYCHUSIMU;

® TOTOBHOCTh K TYMaHUTApHOH U BOJOHTEPCKON ACSITENbHOCTH;

® [ICHHOCTHO€ OTHOIIEHHE K TOCYJapCTBEHHBIM CHUMBOJIAM, JOCTHKEHHUSIM POCCHUMCKUX YUYEHBIX B 00JaCTH (U3UKHU U
TEXHUKHU;

e c(hOPMHUPOBAHHOCTH MOPAILHOTO CO3HAHUS, ITHUECKOTO TIOBEICHUS;



CIIOCOOHOCTH OLIEHUBATh CUTYALIUIO U IPUHUMATh OCO3HAHHBIC PEIICHUS, OPUEHTUPYSACHh HA MOPaIbHO-HPABCTBEHHBIE
HOPMBI U [IEHHOCTH, B TOM YHCJI€ B YUCHUUECKOU JeATEeIbHOCTH;

OCO3HaHME JINYHOTO BKJIAJ|a B TOCTPOEHHUE OYIyIIEro;

ACTETUYECKOE OTHOILIEHUE K MHUPY, BKJIIOUasi 3CTETUKY HAyYHOTO TBOPUECTBA, MPUCYIIET0 (PU3HUECKO HAYKE;
MHTEPEC K pa3IMnYHbIM cepaM mpodhecCHOHATBEHON NeSTEIbHOCTH, B TOM YHCIIE MEePEePhIBbI ¢ PU3UKON U TEXHUKOH,
HE0OXO/IUMO YUYUTHIBATh OCO3HAHHBIM BBIOOp Oyaymieidl mpodeccur U peanu3oBbIBAaTH COOCTBEHHBIC KU3HEHHbIC
TUTaHbL;

TOTOBHOCTB U CIIOCOOHOCTH K 00pa30BaHUIO U CaMOOOPa30BaHUIO B 00JaCTH (PU3UKU HA MPOTSHKEHUN BCEH KU3HU;
c(hOpMHUPOBAHHOCTH CBOCOOPA3HON KYJIBTYPhI, 0CO3HAHUE TII00AILHOTO XapaKTepa 3KOJIOTHYECKUX MPooIieMm;
TUTAHUPOBAHKE U POTHO3UPOBAHNUE JICHCTBHI B OKPYKAIOIIECH Cpe/ie Ha OCHOBE 3HAHUH I1eJIel pa3BUTHS YEIIOBEUECTBA,
paciIMpeHue ONbITa AEITEIbHOCTH, HAPABJIEHHOCTH Ha OCHOBE CYILECTBYIOUINX 3HAHUN 1O (PU3HKE;
c(OpMHUPOBAHHOCTH MUPOBO33PEHHUS, COBPEMEHHBIN B3IJIs]] HA pa3BUTHE (PU3NUECKON HAYKU;

OCO3HAaHHUE LIECHHOCTEW HAy4YHOW AESTENIbHOCTH, TOTOBHOCTh B MPOLECCE U3YUYEHHUS (PUBMKM U3Yy4aTh MPOEKTHYIO U
UCCIIEIOBATEIBCKYIO ACSITENbHOCTh HHANBUAYAIBHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

CaMOCTOSITEIILHO C(hOPMYIIHPOBATh U aKTYaJIM3UPOBATh MTPOOIIEMY, PACCMOTPETh €€ BCECTOPOHHE;

OIPENIENATh LEIN AEATEIBbHOCTH, 3aJ1aBaTh NIapAMETPbI U OLIEHUBATH UX JTOCTUKECHUS;

BBISIBJISITh 3aKOHOMEPHOCTH U ITPOTUBOPEUMS B PACCMATPUBAEMBIX (PU3UUYECKUX SBJICHUSX;

pa3paboTath MJIaH pemeHus npooaeM ¢ yu€ToM aHaJIn3a COCTOSHUS MaTePUATBHBIX U HEMATEPUAIIbHBIX PECYPCOB;
BHOCUTH KOPPEKTHUBBI B JIESTEIBHOCTh, OLIEHUBATH COOTBETCTBUE pPE3YJIbTATOB JIEMCTBUM, OLIEHUBATh PHUCKHU
MOCJICJICTBUM JICATCIbHOCTH;

KOOPJAUHUPOBATH U BHITIOIHATH paObOTY B YCIOBUSAX PEaIbHOT0, BUPTYATbHOTO 1 KOMOMHUPOBAHHOI'O B3aUMO/ICHCTBUS;
pa3BUBaTh KPEATUBHOE MBIIUICHUE TP PEIICHUH )KU3HEHHBIX MTPOOJIEM.

BJIAJICTh HAYYHON TEPMUHOJIOTHEH, KITIOUEBBIMU TTOHATHUSIMU U METOIaMU (PU3NYECKON HAYKU;



oOJaziaHue HaBbIKaMHM Y4eOHO-MCCIIEA0BATENbCKON U MPOEKTHOM JAEATEIbHOCTU B 00JaCTH (PU3UKU, CHOCOOHOCTH U
TOTOBHOCTU K CaMOCTOATEIbHOMY IIOMCKY METOJIOB pELIEHUs 3a7ad (PU3MUECKOro COAEpIKAHUS, MPUMEHEHUIO
Pa3IMYHbIX METOJI0B MO3HAHUS;

BJIQ/IETICI] CXEMBbI JIEATEIHHOCTH TI0 MOJIYYCHUIO HOBBIX 3HAHMM, X MpeoOpa3zoBaHus, mpeoOpa3oBaHUs U MPUMEHEHUS
B Pa3IMYHBIX HAYYHBIX 00BEKTaX, B TOM YHCJIE MPU CO3/IaHUU TMPOEKTOB B 00JIaCTH (PU3UKH;

BBISIBJIATh IPUYMHHO-CJIEJACTBEHHBIE CBSI3U U aKTyaJIM3UPOBATH 3a/1a4y, BBIABUTATh TUIIOTE3Y PELIEHUS €€, HAXOAUTh
apryMEHTHI [ 10KAa3aTeIbCTBA CBOMX YTBEPXKICHMI, 3a1aBaTh IapaAMETPbl U KPUTEPUI PEILICHHUS,;

aHAJIM3UPOBATh NOJYYECHHBIE B XOJ€ PELICHUS 3a/1a4d PE3yJIbTAThl, OLICHUBATh UX JOCTOBEPHOCTD, IPOTHO3UPOBATH
U3MEHEHHE B HOBBIX YCIIOBUSX;

CTaBUTh U (HOPMYIUPOBATh COOCTBEHHBIE 3aa4l B O0Opa30BATENIbHON JAESTENBHOCTH, B TOM YHCIE NPH U3yYEHUU
busuKu;

JIaTh OLICHKY HOBOM CUTYaIlMH, OUEHUTh TPUOOPETEHHBIN OIBIT;

YMETb [IEPEHOCUTH 3HAHUS N0 (PU3HKE B MPAKTUUECKYIO 0071aCTh KUZHEACITEIbHOCTH;

YMETb UHTEIPUPOBATH 3HAHUS U3 PA3HBIX PETMOHOB CYOBEKTOB;

BBIJIBUTaTh HOBBIE UJIEH, MPEIaraTh OpUruHAIbHbIE MOAXOAbl U PEIICHHUS;

CTaBUTb MPOOJIEMBI U 3a/1a4H, AOMYCKAsl AIbTEPHATUBHBIE PEILICHUS.

BJa/IeTh HaBbIKAMU MOJIyY€HHUS MH()OPMALIMOHHOTO COJEpP>KAaHUS M3 MCTOYHHUKOB PA3HBIX TUIIOB, CAMOCTOSITENIHHO
M3y4aTh [MOMCK, aHAJIN3, CHCTEMATU3AIMIO U MHTEPIPETALIMIO HHPOPMALIUU PA3THMYHbBIX BUIOB U (POPM IIPEICTABIICHHUS;
OLICHUTh IOCTOBEPHOCTh HH(OpPMAINK;

UCIIOJIb30BaTh CPEICTBA MH(DPOPMALMOHHBIX M KOMMYHHMKAIIMOHHBIX TEXHOJOTHMH [Jisi pPEIICHHUS KOTHUTUBHBIX,
KOMMYHUKATHBHBIX M OPraHU3alMOHHBIX 337a4 C COOMI0JCHUEM TPeOOBaHUI SPrOHOMHUKH, TEXHUKH 0€30MacHOCTH,
TUTHMEHBI, pecypcocOepeKeH s, TPaBOBBIX U ATUUYECKUX HOPM, HOPM HH(OPMALIMOHHON O€3011acCHOCTH;

CO3/1aBaTh TEKCThl MAaTEPHAILHOTO COJIEP)KaHUs B PAa3IMYHBIX (popMarax ¢ yKa3aHMEeM Ha3HaueHUs HH(popManuu u
OTKJIIOYaTh UX, BEIOMPAsi ONTUMAIBHYIO (hOpMY MPEACTABICHUS U BU3YyaTU3aLIUH.

U3YYHUTh OOIIEHUE HAa YpOKaX (PU3MKHU U BO BHEYPOUHOI 1€ATEIbHOCTH;

pacno3HaBaTh MPEANOCHUIKA KOH(DIUKTHBIX CUTYalUd U CMATYaTh KOH(QIUKTHI;

Pa3BEPHYTO M JJOTUYHO HM3J1araTh CBOI TOUKY 3PEHHS C UCIIOJb30BAHUEM SI3BIKOBBIX CPEJCTB;



MOHUMAaTh ¥ UCTOJIb30BaTh MPEUMYIIECTBA KOMAaHHOW U UHIMBUIyaIbHOU PabOTHI;

BbIOEpUTE TEMbl U METOJbI JEHCTBUI YYACTHUKOB C YYETOM OOIIMX MHTEPECOB M BO3MOXKHOCTEH KaXKIOTO 4JieHa
KOJIJIEKTHUBA;

COBMECTHAS JICITEIbHOCTh, OPTaHU3ALNS U KOOPAUHALIMS IEUCTBUH 110 €€ OCYLIECTBICHUIO: COCTABUTH IIJIAH ACHCTBUH,
3anucarh ICUCTBUS C YUETOM LI€JIe MOMX YYaCTHUKOB, OOCYIUTh PE3YJbTAThl, IPUHATH COBMECTHYIO palOTYy;
OLICHUTh KayeCTBO CBOEr0 BKJIaJa M KOMaHJbl KaXXJOT0 Yy4YaCcTHHKAa B OOIIMX pe3ysbTaTax IO pa3pabOTaHHBIM
KpUTEPUSIM;

IIpeJIaraTb HOBBIE ITPOEKTHI, OLICHUBATh UJIEU C NTO3ULMHA HOBU3HBI, OPUTUHAJIBHOCTH, IPAKTUYECKON NHHOBALIUH;
N3yyaliTe TO3UTHBHOE CTPATETMYECKOE TMOBEICHUE B PA3JIUYHBIX YCTPOWCTBAX, BKJIOYAsl KPEAaTUBHOCTh U
BOOOpakeHUE, YTOOBI ObITh UHUITUATUBHBIM.

CaMOCTOSTENIbHO U3y4aTh MO3HABATEIBHYIO JEATEILHOCTh B 00J1aCTH (PU3UKKU M aCTPOHOMUH, BBISIBISATH MPOOIEMBI,
CTaBUTb U (HOPMYITUPOBATH COOCTBEHHBIE 33]1aUH;

CaMOCTOSITEJIbBHO COCTaBUTH ILUIAH PEIICHUs PACUYETHBIX M KAYECTBEHHBIX 3a1a4y, IUUIAH BBINOJHEHUS ITPAKTUYECKOU
paboThI C YYETOM UMEIOIINXCS PECYPCOB, ECTECTBEHHBIX BO3MOKHOCTEN U MPEIIIOYTECHHI;

JaTh OLICHKY HOBOM CUTYalluu;

YTOUHEHUE PAMOK HACTOSIIIETO IPEAMETA HA OCHOBE JIMYHOTO 1IBETA;

JieaTh OCO3HAHHBIN BBIOOD, apryMEHTUPOBATh €ro, OpaTh Ha ce0sl OTBETCTBEHHOCTH 32 PEIICHUE;

OIICHUTb MPUOOPETEHHBIN OIIbBIT;

ObecneunBaTh (QopMuUpOBaHME U OOEClEYEeHUE HPYIULUUNA B 00JIaCTU (PU3BMKH, MOCTOSHHO TMOBBIIIATH CBOU
o0pa3oBaTeNbHbIN U KyJTbTYPHBIA YPOBEHb.

JlaBaTh OLICHKY HOBOM CHUTYyallud, BHOCUTb KOPPEKTUBBI B JIESATEIBHOCTH, OLICHUBATH COOTBETCTBHE PE3YJIbTATOB
JICUCTBUSIM JIMII;

BJIQJICTh HAaBBIKAMHU I[IO3HABATEIBHONW pe(deKCMr KaK OCO3HAHMSI TPOUCXOMSIIUX JEHCTBUA W MBICIHTEIbHBIX
IIPOLIECCOB, UX PE3YJIbTATOB U OCHOBAHUM;

UCIIOJIb30BaTh MIPUEMBI peIEKCUH JIJIs OLIEHKH, BEIOOpA CUTYallUM BEPHOTO PEIICHUS;

YMETh OLICHUBATH PUCKU U CBOEBPEMEHHO ITPUHUMATH PEIIEHUS 10 UX CHUKEHUIO;

MOTHBBI ITPUHATUS U APTYMEHTHI APYTUX [PU aHAJIU3E PE3YIbTATOB ACATEIbHOCTH;



OPUHUMATh ce0sl, TOHUMasl CBOM HEJIOCTATKHU U JJOCTOMHCTBA;

MOTHUBBI IPUHATHUS U APTYMEHTBI JPYTUX IPU aHAINU3€E PE3YJIbTATOB JIE€ATEIbHOCTH;

[Ipu3HaBaTh CBOE MPABO U MPABO APYTUX HA OIIUOKY.

B nmporecce nocTikeHus: TMYHOCTHBIX PE3YyIbTATOB OCBOCHHSI IPOTPAMMBI 1O (PU3MKE SISl YPOBHSI CPEIHETO OOIIETO

oOpa3oBaHMsl y yUalllUXCsl COBEPIIEHCTBYETCS] SMOLMOHAIBbHBIA UHTEIJIEKT, IPEANOIaraloiuil cpOpMUPOBAHHOCTb:

® CaMOCO3HaHHUE, BKIIIOYAIOLIEE CIOCOOHOCTh MOHMMATh CBOE SMOIMOHAJIBHOE COCTOSIHHME, BHUJETh HAIpPaBIICHUE
Pa3BUTHS COOCTBEHHOM AMOILIMOHAIILHOM Cepbl, ObITh YBEPEHHBIM B cE0€;

® CaMOpPEryJMpOBaHUs, BKJIIOYAIOIIET0 CaMOKOHTPOJb, YMEHHS NPUHUMAaTh OTBETCTBEHHOCTh 3a CBOE IOBEACHHE,
CIIOCOOHOCTH aJIallITUPOBATHCS K SMOLUMOHAIBHBIM U3MEHEHUSIM U TUOKOCTH, YTOOBI OBITH OTKPBITHIM HOBBIM;

® BHYTPEHHSS MOTHBALMS, BKIIOYAIOIIAs OAXO0/ K JOCTHKEHUIO LEJeH U ycIrexa, ONTUMU3M, MHULIUATUBHOCTh, YMEHHE
JENCTBOBATh UCXO/IS U3 CBOMX BO3MOXHOCTEM;

® HMIATHUH, BKIIOYAIOUIAs CIOCOOHOCTh TOHUMATh 3MOLIMOHATIBHOE COCTOSIHUE APYTUX, 00OpaliaTh BHUMaHUE HA €ro MpU
00I11IeHNH, CHOCOOHOCTh K COUYBCTBUIO U COTEPEIKUBAHUIO;

e COUMaJbHBIE HABBIKM, BKJIIOYAIOUIME BO3MOXKHOCTh KOPPEKTUPOBATh OTHOLIEHUS C JPYTUMH JIIOJbMH,

KOHTPOJIMPOBATh, PETYJIUPOBATh HHTEPEC U Pa3peliaTb KOHPIUKTHI.

Coaep:xxaHue yueoOHOTo npeamera «Du3ukay :

10 KITACC
Pa3znen 1. ®u3nka v MeTOAbI HAYYHOI'0 TO3HAHUA

®duzuka — Hayka o npupoje. Hayunsie MeTobl MO3HAHUS OKpYXkalolero Mupa. Poiib 3KkcriepuMeHTa U TEOpUH B IMpoLiecce
MO3HAHUS MPUPOJbI. DKCIIEPUMEHT B (PU3HUKE.



MonenupoBanue ¢uznueckux (akTopoB U mpoueccoB. Hayunsie runores3sl. Dusnueckre 3aKOHbI U TEOpPUU. | paHUIIBI
BaXHOCTU (PU3NYECKUX pacTeHU. [[puHLINUIT COOTBETCTBUS.

Ponp 1 MecTo pu3uKu B COBpEeMEHHOM HAyYHOU KapTHHE MUPA, B IPAKTHYECKON JAEATEIbHOCTHU JIFOICH.
Jlemoncmpayuu

AHaJIOTOBBIC U IJ;PI(prBBIG N3MCPHUTCIIBHBIC HpI/I60pBI, KOMIIBIOTCPHBIC JaTYHUKH.

Pasznen 2. Mexanuka
Tema 1. Kunemamurka
Mexanunueckoe arxeHrne. OTHOCUTENBHOCTh MEXaHUUECKOTO ABMKEeHUA. CucteMa orcuera. TpaekTopusi.

ITepemenienune, CKOpOCTh (CpenHsIst CKOPOCTh, MTHOBEHHAs! CKOPOCTh) U YCKOPEHHE MAaTEPUANIbHBIX TOYEK, UX MPOEKIUU Ha
OCH CUCTEMBI KOOpaAUHAT. CII0)KEHUE MTEPEMENICHUIN U CII0KEHUE CKOPOCTEM.

PaBHOMEpHOE 1 paBHOYCKOPEHHOE MPSMOJIMHEIHOE NBM>KEHHE. ' paduKu 3aBUCST OT KOOPJAMHAT, CKOPOCTH, YCKOPEHUS, Ty TH
Y MaTEpUAIIBHOTO MEPEMELIECHUS TOYEK BO BPEMEHMU.

CBobOosHOE TazieHrne. Y CKOpeHHe CBOOOIHOTO MaCHUS.

KpuBonuneitnoe nBuxenue. [[BmkeHrne MaTepuaibHbIX TOUEK 10 OKPY>KHOCTHU C MOCTOSIHHOM MO MOJTYJIFO CKOPOCTH. Y TJI0Bas
CKOPOCTb, TUHEIHas ckopocTh. [lepuon u nmepuos obparienus. LleHTpocTpeMUTENbHOE YCKOPEHHE.



TexHnyeckue ycTporucTBa U NPaKTUIECKOE IPUMEHEHUE: CITUIOMETP, ABMIKEHHUE OKPYKAIOIIEH CPEAbL, LIEIHbIE U PEMEHHBIE
nepesayu.

Jlemoncmpayuu

Mojenb cucTeMsbl OTCUETa, WIUTKOCTPALUS KHHEMATUYECKUX XapAKTEPUCTUK JIBUKCHUSL.
[IpeoOpazoBanue ABUKEHUN C UCTIOIBb30BAHUEM MPOCTHIX OPUEHTHPOB.

[Tanenue Ten B BO3AYyX€ U B Pa3peKEHHOM MPOCTPAHCTBE.

HaOnronenue 3a 1BM>KeHUEM Tela, OpOLIEHHOTO MO/ YTJIOM K TOPU30HTY U TOPU30HTAIBHO.
N3mepenne yckopeHusi CBOOOHOTO MaACHUS.

VYrpaBneHne CKOPOCThIO MPU IBUKEHUU 110 OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, 1abopamoptule pabomaol

N3ydyeHne HepaBHOMEPHOTO ABUKEHUS C LIEJIBIO ONPEICICHUS MTHOBEHHOM CKOPOCTH.

UccnenoBanne COOTHONICHUS MEXAY MyTSIMU, TMPOUICHHBIMU TEJIOM 3a IMOCIEI0BATCIbHBIMU PAaBHBIMU MPOMEKYTKAMHU
BPEMEHU IIPU PABHOYCKOPEHHOM JBUKEHHUU C HAYAIIBHOW CKOPOCTHIO, PABHOW BEPOATHOCTH.

N3ydeHne NBUKEHUS IAPUKA B BA3KOM KUIKOCTH.
N3yuenue nBuxeHus Tejia, OPOIIEHHOTO TOPU3OHTAIIBHO.

Tema 2. /lunamuka



[Ipraumn otHOcuTenbHOCTH ['amunen. IlepBoiii 3akoH HproToHa. IHepunanbHbIe CHCTEMBI OTCUETA.

Macca tena. Cuna. [Ipuanun cynepno3uunu cuil. Bropoii 3akoH HproTOHa M1 MaTepHalbHBIX TOYEK. TpEeTHUH 3aKOH
Hprotona st MatepuanbHbIX TOUEK 3PEHUS.

3akoH BceMupHOTO TAroteHus. Cuna tsxectu. [lepBas kocMuueckast CKOPOCTb.
Cuna ynpyroctu. 3akoH ['yka. Bec Tena.

Tpenne. Buabl TpeHus (mokosi, ckoiyibkeHus, kadeHus ). Cuna tpenus. Cyxoe Tpenue. Cuna TpeHHs] CKOJBXKEHHS M CHIIA
TpeHus oceHbto. Koappuument tpenus. Cuiia cCOnpoTUBIEHUS BUKEHUIO TEJa B )KUIKOCTH WIIU B3TJISE.

[TocTynarenbHOE U BpalaTeIbHOE IBIKEHHE a0COIIOTHO TBEPOTO Tea.

MOMEHT OTHOCUTENBHO CUJIbI BeTpa. [1nedo cuiibl. Y cinoBusi paBHOBECHS TENa.

TexHuyeckre ycTporucTBa U MPAKTUYECKOE MPUMEHEHHUE: TTOIITUITHUKH, IBUKEHUE UCKYCCTBEHHBIX CITYTHUKOB.
Jlemoncmpayuu

SIBrieHME NHEPIUH.

CpaBHEHHE MacCOBBIX TEIL.

Bropoii 3akon HerotoHa.

N3mepenue cuit.

Crnoxxenue Cui.



3aBUCHMOCTH YIIPYTOCTH OT Jeopmaruu.

HepecomocTs. Bec Tena npu yCKOpeHHOM MOBEME U MMaJICHUH.

CpaBHeHUE CUJT TPEHUSI HEOKUJTAHHOCTEH, KAUEHUHN U CKOJIbKECHHUS.

VYcnoBusi paBHOBeCHs Telia. Buibl paBHOBECHS.

Yuenuuecxuii sxcnepumenm, rabopamopHule pabomuol

N3yuenue ABMKEHUS OpyCKa M0 HAKJIOHHOW MJIOCKOCTH.

HccnenoBanue 3aBUCUT OT CHIIBI YIIPYTOCTH, BOSHUKAIOIIEH B MPYKUHE U PE3MHOBOM 00pasIle, oT ux AedopMalium.
VYcnoBus uccienoBaHusl paBHOBECHS TBEPIOTO TeJa, Oeblil OCh CMapT.

Tema 3. 3axkonwl coxpaneHus 6 mexaHuxe.

NMmnynbc MartepuanbHOM TOYKHM (Telia), CUCTEMbl MAaTEpUANbHBIX TOueK. IMMyJbChl CUJIBI U HM3MEHEHUE HMMITYJIbCa
TeJla. 3aKOH COXPaHEHUSI UMITYJIbca. PEakTUBHOE IBUKEHUE.

Pabota cuiibHas. MOMIHOCTB.
Kunertndeckasi sHeprus MatepuaibHOi TOUku. Teopema 00 coXxpaHeHUH KHHETHUYECKOW SHEPTHH.

[loTennmanbHas >Heprus. [loreHuuanbHas sHeprust ynpyro neGopMupoBaHHOW NpyxuHBI. [loTeHUInanbHas sHeprus Tena
BOJIM3U MOBEPXHOCTH 3EMIIH.

HOTGHI_[I/IaJ'IBHBIe N HCIIOTCHLUAJIbHBIC CHUJIBHBIC. CBs3b pa6OTBI HCIIOTCHIHAJIbHBIX CHJI C M3MCHCHHUCM OHCPICTHYCCKHX
CHCTEM Tel. 3aKOH COXpaHCHUsA AKOJOTMYECKOMN 9HCPIruu.



VYrpyrue u Heynpyrue npoucxomsT.

TexHuyeckue ycTpoHCcTBa U MPAKTUUECKOE IPUMEHEHUE: BOJOMET, KOIEP, IPYKUHHBIA TUCTOJIET, ABMKYIIASICS paKeTa.
Jlemoncmpayuu

3aKOH COXPAaHEHMS UMITYJIbCA.

PeakTuBHOE IBM)KEHHUE.

[lepexon cepbe3HOIl S3HEPTUU B KHHETUYECKYIO U OOPATHYIO.

Yuenuueckuui sxkcnepumenm, nabopamopnvie pabomuol

N3yuyenue HEynpyroro yaapa ¢ HOMOIIBIO IByX OJJMHAKOBBIX HUTSHBIX a0COJIOTHO MasiTHUKOB.

HccnenoBanue cBsi3u padOT ¢ MU3MEHEHUEM CHJI MHXKEHEPHOUM SHEPTHH Tella HA OCHOBE MOTPEOIECHUS PE3UHOBOTO KIyTa.

Paznen 3. ModsekyisipHast pu3suka 1 TEpMOAMHAMUKA
Tema 1. OcHogbl MONEKYIAPHO-KUHEMUYUECKOU MeoPUU.

OCHOBHBIC TIOJIOKEHUS MOJICKYJISIPHO-KHHETUUECKUX TEOPUM U HMX DKCIEpUMEHTalIbHOe 000CHOBaHUE. bpoyHOBCKOE
nekenue. Jnddysusa. Baxxen xapaktep ABUKEHUS ¥ B3aUMOICUCTBUE YaCTUIl. MoIeu TBEPIOCTH ra30B, )KUIKOCTEH U TBEPIBIX
TelT U OOBSCHEHHWE CBOWCTBA BEIIECTBA, JIKAIETO B OCHOBE JTUX Mojeneil. Macca u pasmepsl Modekyn. KomnuecTBo
BeniecTBa. IloctosHHas ABoraspo.



TerutoBoe otHoweHue. Temneparypa u ee uamepenue. lllkana remneparypsl Llenbcust.

Monens uaeansHoro raza. OCHOBHBIE MOJIEKYJIIPHO-KMHETUYECKUE TEOPUU UICAIBHOTO ra3za. AOCOIIOTHAs TEMIIEpaTypa Kak
Mepa CpEeIHEW KHHETHYECKOW DSHEPIrUM TEIUIOBOIO JBMKEHUs dactul] rasa. [llkama temneparypsl KenbBuna. ['a3oBbIe
3aKoHbl. YpaBHeHue MenaeneeBa—Kianeiipona. 3akon JlaneToHa. M3ompoueccsl B MAeanbHOM Ta3e C  COAEP)KaHHUEM
BenlecTBa. ['paduyeckoe npencraBieHue U30IPOLECCOB: U30TEPMa, U30X0pa, n300apa.

TexHnuecKkue ycTpoicTBa U MPAKTHYECKOE IPUMEHEHUE: TEPMOMETP, OapoOMETp.
Jlemoncmpayuu

OmnpIThl, AOKa3bIBatolKe (pororpaduu coctaBa BEIECTB, MOJIEKYJI, K3MEPEHHBIX COETMHEHUIA.
OnbiTel 110 MU HYy3UN KUAKOCTEH U rasza.

Mopens OpOyHOBCKOTO ABHIKCHHS.

Mogens onbita lTepHa.

OnbITHI, JOKa3bIBAKOIIKE CYIIECTBOBAHUE MEXMOJIEKYIISIPHOTO B3aNMOEHCTBUS.

Mopens, HIUTFOCTpUPYIOIIas JAaBJICHHUE ra3a B COCYyJIE.

OnBbITHI, WILTIOCTPUPYIOIINE COCTOSIHUE UICATBHOIO T'a3a, N30IPOLECCHI.

Yuenuueckuii sxcnepumenm, i1abopamophule pabomuol

Onpenenenre Macchl BO3/IyXa B KJIACCHOM KOMHATE HA OCHOBE U3MEpPEHU 00beMa, IaBJIeHUs U TEMIIEpaTyphl BO3AyXa B HEW.

HCCJ’IGI[OB&HI/IC B 3aBUCHUMOCTH OT IMapaMCTPOB COCTOAHHUA PA3PCIKCHHOI'O I'a3a.



Tema 2. OcHo6bl mepmoOuUHAMUKHU.

TepMOIlHHaMI/I‘-IGCKaSI CHUCTCMaA. BHYTpeHHHH OQHCPTIHUA TepMO,Z[HHaMI/I‘leCKOﬁ CHUCTEMBI U e¢ u3MeHeHus. KonmuecTBo Temia u
pa6OTBI. BHYTpeHHHﬂ OHCPIusaA OAHOATOMHOI'O HACAJIBHOI'O0 TIa3a. BI/II[BI TCIUIONCpCaaun: TCIJIOMPOBOJHOCTb, KOHBCKIHNAI,
H3JIy4CHHC. Yneanaﬂ TEIJIOEMKOCTh BEIICCTBA. KonuuecTBO TEMI0THI IIpH TCILIOICpCaayc.

[Tonste 00 ammabatHom mpouecce. [lepBrril 3akoH TepMoanHaMuku. [IpuMeHeHne MepBOro 3akoHa TEPMOAMHAMUKH K
u3onpoueccam. Harnsnnas uatepnperanus padoThl rasa.

Bropoii 3akon TepmoguHamuku. HeoGpaTtuMocTh Mpo1eccoB B MPUPO/IE.

TeroBble  mamwuHbl. [IpyHIMOBL ~ OeHCTBUA — TEIUIOBBIX — MamiMH. [IpeoOpa3oBaHusi  3HEpruM B TEIUIOBBIX

MamuHax. KoadduimeHT nojae3noro Bo3aeicTBUs OKpykaroiei cpeasl Ha Mamuny. [{ukin KapHo u ero koadpuireHT nosie3sHoro
JEUCTBUA. DKOJIOTHYECKHUE MPOOJIEMbI TETUIOAHEPTETUKH.

Texnuueckue yCTpOHCTBA M MPaKTUYECKOE MPUMEHEHME: JBUTATENIb BHYTPEHHETO CropaHus, OBITOBOW XOJOIWUJIBHUK,
KOHIUIIUOHED.

Jlemoncmpayuu

W3MeHeHre BHYTpEHHEN SHEPTUHU TeJla IIPU COBEPILECHUH PaOOThI: BBIJIET IPOOKHU U3 OYTHUIKU MO CKAThIM BO3/1yXOM, HarpeB
a¢upa B TaTyHHOU TpyOKe MyTeM TpeHus (BUI€OAEMOHCTpaLus).

N3MeHeHne BHyTpeHHEN dHEpruu (TeMIiepaTypbl) Tela Ipu TeIionepeiaye.
OnsIT M0 aAabaTHOMY PaCHIUPEHUIO BO3yXa (OMBIT, OCHOBAHHBIN HA OTHUBOM).
Mopenu nmapoBoii TypOWHBI, IBUTATENS] BHYTPEHHETO CTOPAHUSI, PEAKTUBHOTO JIBUTATEJIS.

Yuenuueckuii sxcnepumenm, rabopamopHule pabomuwl



N3mepenne yaenpHON TEIIIOEMKOCTH.
Tema 3. Acpecammnvie cocmosanusn eeugecme. Dazosvie nepexoonl

[TapooOpazoBanue u  KoHJeHcanus. Mcapenne W kumneHue. AOCOMIOTHasE W OTHOCUTEIbHAs  BJIAXHOCTh
Bo31yXxa. Hacklmennslit nap. Y eiapHas TEIioTa napooopa3oBaHus. 3aBUCUMOCTb TEMIIEPATYPbI OT JaBJICHUS.

TBépnoe teno. Kpucrammueckue U amop(¢HbIe Tena. AHU30TPOIHS CBOICTB KpucramioB. XXuakue
kpuctauibl. CoBpeMeHHble MaTepuansl. [InaBnenue u kpuctamwimsanus. Y gejbHas TeroTa miasiaeHus. Cyonumarus.

YpaBHeHuUE TEMI0BOTO OaaHca.

TexHuueckue YCTpOﬁCTBa H IIPAKTHYCCKOC IIPUMCHCHHUC: TUTPOMCTP U IICUXPOMCTP, KAJIOPUMCTP, TCXHOJIOI'NH IMOJYUCHUSA
COBPCMCHHLIX MATCPpHUATIOB, B TOM YHCJIC HAHOMATCPHUAJIOB U HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBoOICTBa HACBIIICHHBIX APOB.

Kunenue npu noHW>KEHHOM JIaBJIECHUMU.

Bo3MoxHOCTH peryinpoBaHus BIaKHOCTH.

Hab6nronenue HarpeBanus 1 IIaBJIeHUsI KPUCTAJUIMUECKUX BEIECTB.
JleMOHCTpanusi KpUCTaIOB.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomuol

N3Mepenre OTHOCUTENBHON BIAKHOCTH BO3yXa.



Paznea 4. daekTpoanHammuka

Tema 1. Inexkmpocmamuxa

OnexTpu3anus Ten. DIEKTPUYECKU 3apsaHuK. /[Ba Buaa >3IeKTpUYECKHUX 3apAnoB. [I[pOBOJHUKH, NHUAIEKTPUKH H
NOJIyIPOBOAHUKH. /sl cOXpaHeHus 3apsija.

B3aumoneiictBue 3apsinoB. 3akoH Kynona. ToueuHblil MallMHHBIN 3apsii. DIeKTpuueckoe noJie. HanpsskEHHOCTh BHEIIHUX
none. [IpuHuun cynepno3uuuu 3JIEKTPUUECKUX MoJeH. JINHMM HanpsiAKEHHOCTU OTKPBITHIX MOJIEH.

Pabora cun snexrpocrarnueckoro noiid. [lorenuuman. Paznocts mnoreHuumanos. [IpoBOAHUMKM UM JUDJIEKTPUKU B
ANEKTPOCTATUYECKOM TT0JIE. JIM3IIEeKTprYEeCKasi MPOHULAEMOCTb.

SHGKTpOéMKOCTB. KOHIIGHC&TOp. SHGKTpOéMKOCTB IIJIOCKOI'O KOHACHCATOpaA. 3H€pFI/I$I 3apPsAKCHHOT'O KOHACHCATOPA.

TexHuyeckue yCTpOMCTBA M IPAKTUYECKOE IIPUMEHEHME: JIIEKTPOCKOII, JJIEKTPOMETP, 3JIEKTPOCTATHYECKas 3alluTa,
3a3eMJIEHUE JIEKTPONPUOOPOB, KOHJIEHCATOP, KOMUPYIOIIUI annapar, CTpyHHbINA TPUHTEP.

Jlemoncmpayuu

Y CTpOUCTBO Y MMPUHLMII IEUCTBUS SJIEKTPOMETPA.
B3auMopelicTBrE HARNEKTPU30BAHHBIX TEIL.
DJIEKTPUUECKOE TMOJIE 3apPsKEHHBIX TE.
ITpoBOAHUKH B 3JIEKTPOCTATUUECKOM IIOJIE.

3J’ICI(TPOCT3TI/I‘-IGCKa$I 3amiurTa.



JINDIIEKTPUKY B JIEKTPOCTATUYECKOM TOJIE.

3aBUCUMOCTb 3JIEKTPOEMKOCTH IUIOCKOIO KOHJEHCAaTOpa OT KBAJpPATHOM IUIACTHHBI, PACCTOSHUSA MEXIAYy HUMH U
TUAIEKTPUYECKON POHUIIAEMOCTH.

DHeprus 3apsHKEHHOTO KOHJICHCATOPA.

Yuenuuecxuii sxcnepumenm, rabopamopHule pabomuol

N3mepenune 3meKTpoEMKOCTH KOHACHCATOPa.

Tema 2. Ilocmoanunwtit oopadomannsvtii mok. Toku 6 paznuunvix cpeoax

DneKkTpudecKuid TOK. Y cioBus nojjepkanus Toka. Mcrounnku Toka. Cuna Toka. [locTOSHHBIN TOK.
Hanpsoxkenune. 3akon OMa 1 y4acTka LEeTH.

3J'IGKTpI/I‘IeCKOe COIIPOTHUBJICHHC. YI[GJ'II)HOG COIIPOTHUBJICHHUC BCIICCTBA. HOCJ’ICI[OBaTeJ'II)HOG, mapauicJibHOC, CMCHIAHHOC
COCAMHCHUC ITIPOBOAHHUKOB.

PaboTa Bkirouaet Tok. 3akoH [[xoyns—JIenua. BeikimtounTe TOK.

DIIeKTPOIBIKYIIAS CHJIA M TEXHOJIOTUH TTOCTOSHHOT'O MCTOYHMKA TOKA. 3akoH OMa JIj1s TIOJIHOM (3aMKHYTOM ) DJIEKTPUYSCKOM
nenu. KopoTkoe 3akitoueHue.

DNIeKTpOHHAs MIPOBOJAUMOCTD TBEPIBIX METAJJIOB. 3aBUCUMOCTh CONPOTHUBJIEHUS METaJUIOB oT
temnepaTrypbl. CBEpXIPOBOAUMOCTb.

DNeKTpUYECKUd TOK B BakyyMe. CBOICTBA JIEKTPOHHBIX ITyYKOB.



[TomynpoBonuuku. Co6cTBEeHHAS 17§ IIPUMECHAS IIPOBOJAMMOCTD MOJIyIPOBOJHUKOB. CBOMCTBA IT — H -
nepexoja. [loaynpoBogHIKOBBIE TPUOOPHI.

DNEKTPUYECKANA TOK B PACTBOPAX M PACILIABAX IEKTPOIUTOB. DIEKTPOIUTHIECKAS JUCCOLMALMS. DIEKTPOJIN3.
DnexkTpuyecKuid TOK B razax. CaMOCTOSTENbHBIA U HECAMOCTOATENbHBIN pa3psia. Monuaus. [lna3ma.

TexHuyeckue yCTPOMCTBA M IPAKTHUYECKOE IMPHUMEHEHHE: aMIEepMETp, BOJBTMETP, pPEOCTaT, HCTOYHUK TOKa,
AJIEKTPOHArpeBaTENbHbBIE MPUOOPHI, 3JIEKTPOOCBETUTEIBHBIE MPUOOPHI, TEPMOMETP CONPOTHUBIICHHS, BAKyyMHBIA JTUOI,
TEPMUCTOPBI U POTOPEZUCTOPHI, OTYNPOBOJHUKOBBIN THO]], FaIbBaHUKA.

Jlemoncmpayuu

N3MepeHnure cuiibl TOKa U HapsIKEHHUS.

3aBUCUMOCTH CONTPOTUBIICHUS LIMJIMHIPUUYECKUX ITPOBOITHUKOB OT JIJIUHBI, MOTIEPEYHOTO CEUCHUS U MaTepraa.
CwmemanHoe CoeIMHEHUE TPOBOHUKOB.

[Ipsimoe n3Mepenue IeKTPOABHKYIIEN CHIlbl. KOpOTKOE 3aMBIKaHUE TajlbBAaHUUYECKOIO AJIEMEHTA U OTKPBITUE BHYTPEHHETO
3a3€MJICHHS.

3aBHUCUMOCTbH CONIPOTHUBJIEHUSI METAJUIOB OT TEMITEPATYPBI.
[TpoBOAMMOCTB JIEKTPOJIUTOB.
HckpoBoii pa3psax U IpOBOAUMOCTS BO3/1yXa.

OI[HOCTOpOHH}IH IIPOBOAMMOCTD JHUO/JA.



Yuenuueckuui sxcnepumenm, nabopamopusie pabomol

N3ydeHne cMemaHHbIX COEIMHEHUN PE3UCTOPOB.

N3Mepenne 37eKTpOABMKYILEN CUITbI MICTOYHUKA TOKA U €r0 BHYTPEHHETO CONPOTUBIICHMUS.
Hab6nronenue snekrposnusa.

MexknpeaMeTHbIE CBSA3H

Nzyuenne puzuku kypca 6a30B0oro ypoBHs B 10 Ki1acce OCyIIECTBISIETCS C YUETOM COJIEPAKATEIBLHBIX MEKIIPEIMETHBIX CBS3EH
C KypcamMH MaTeMaTUKU, OMOJIOTUH, XUMHUH, reoTpaduu U TEXHOJIOTHUH.

MeofcnpedMemele nowAmus , CBA3aHHBIC C N3YUCHUCM MCTOJOB HAYUYHOI'O IMO3HAHM:A: ABJICHUC, HayLIHBIﬁ q)aKT, THUITIOTC34a,
HU3MCPCHHUC BCIIMYHUHDBI, 3aKOH, TCOpPUSI, Ha6J'HOI[€HI/Ie, OKCIICPUMCHT, MOACIIMPOBAHUEC, MOACIIb, U3MCPCHHUC.

Mamemamuxa: pelieHHEe CUCTEMbl MaTEMaTUUYECKUX, JIMHENHHas (PyHKIMs, mapaboiia, runepoosia, uX rpa@uku U CBOMCTBA,
TPUTOHOMETpHUUECKHEe (QYHKIUU: CUHYC, KOCUHYC, TAHT€HC, KOTAHT'€HC, BTOPOE TPUTOHOMETPUUECKOE TOXKIAECTBO, CPEAHEE U UX
IIPOEKIMU HA OCH KOOPJMHAT, CJI0KEHUE BEKTOPOB.

buonocus: mexanndeckoe B KUBOW mpupone, Auddy3us, ocMOC, TEIUIOOOMEH >XUBBIX OPraHu3MOB (BHUJBI JIBHKCHHUS
TeIUIonepeauu, TEIIOBOE PAaBHOBECHE), JICKTPUUECKUE SIBJICHUSI B )KUBOW MPUPOJIE.

Xumus: CTPOCHHUC ATOMOB U MOJICKYJI, MOJIb BCIICCTBA, MOJIsIpHasA Macca, TCIIJIOBBIC CBOMCTBA TBépI[BIX TCJI, KUAKOCTH U I'a3bl,
QJICKTPHUYCCKHUC CBOMCTBA MCTAJJIOB, JICKTPOJIUTHYCCKAA JUCCOIHAILM:A, I'aJIbBaAHUKA.

l'eoepagus: BnaXHOCTh BO3/1yXa, BETPhI, 0apOMETP, TEPMOMETP.

Texnonoeus: npeoOpa3oBaHUe JBIKCHUN C KCIOJB30BAHUEM IMPUHIIMMNA, YYET TPEHUS B TEXHUKE, MOJIIUITHUKY,
HCIIOJb30BaHME 3aKOHA COXPAHEHUSI UMITYJIbCA B TEXHUKE (pakeTa, BOJOEM U APYTrHUE), IBUTaTellb BHYTPEHHEU KaMepbl, mapoBast



Typ6I/IHa, OBITOBOM XOJIOAUJIBbHUK, KOHAWIHWOHCP, TCXHOJIOT'MHU COBPCMCHHBLIX MATCPHAJIOB, B TOM YHCJIC HAHOMATCPHUAJIOB. , H
HaAHOTCXHOJIOTHH, QJICKTPOCTATUYUCCKAA 3alura, 3a3CMIJICHHUC 3J'I€KTpOHpI/I60pOB, KCCPOKC, CTpYﬁHBIﬁ IIPUHTCP,
QJICKTPOHAIrpCBATCIILHBIC HpI/I60pBI, QJICKTPOOCBCTUTCIILHLBIC HpI/I60pBI, rajijbBaHHKa.

11 KUIACC

Pa3znen 4. JjaeKTpoAMHAMMKA
Tema 3. Macnummnoe none. IneKmpomMazHUMHAA UHOYKUUA

IlocTosguurie Mar"guTel. B3zanmoieiicteue MIOCTOSSHHBIX MarduToB. MarauTHoe noJie. Bextop MAarHUTHOU
MHIYKIUH. [[puHINI Cynepno3uumy MarotuTHEIX NoJIeH. JIMHUY MarHuTHOM HHAYKIMK. HaprcyiTe TMHUM MarHUTHOW MHAYKLWU,
OJIS MOCTOSTHHBIX MAarHUTOB.

MaruutHoe mojie MpOoBOAHMKA C TOKOM. Cxema JIMHUN HABOJUT MArHUTHBIC MOJS JJIMHHOTO MPSMOTO MPOBOJAHUKA U
3aMKHYTOT'0 KOJIIIEBOT'O MPOBOJIHMKA, KAaTyIIKH ¢ TOKOM. OnbIT Opcrena. BzanmoelicTBrue NpoBOAHUKOB C TOKOM.

Cuiia Amniepa, ee MOAYJIb U HalpaBJICHUE.

Cuia Jlopenuia, ee Moysib U HanpaBiieHue. [[BrkeHue 3apsiKeHHOM YacTUIIbI B aTMOC(EPHOM MarHUTHOM 1oJie. PaGoTa cuiibl
JlopeHiia.

SBneHHe  DNEKTPOMArHUTHONM  HMHAYKIUU. [IOTOK  BEKTOPHBIX MATHUTHBIX  HMHAYKIUNA. DJIEKTPOABUAKYILAS  CHJIA
MPOBOJIOB. 3aKOH 3JIEKTPOMarHuTHOM uHaykiuu dapanes.



BuxpeBoe anekTpuueckoe mojie. DIEKTPOABIKYIIAs CUJla UHAYKIMU B TMPOBOJHUKE JIBHXKETCS MOCTYNATEIbHO B CTOPOHY
MAarHuTHOIO I1OJIA.

[IpaBuno Jlenua.

NHaykTUBHOCTD. SIBNIEHNE CAMOUMHAYKIIUU. DIEKTPOABUKYIIAS CUIa CAMOUHTYKIINH.
DOHeprusi MAarHUTHOTO MOJISI KATYIIKHA C TOKOM.

DIJIEKTPOMArHUTHOE TOJIE.

TexHuueckue yCTpOﬁCTBa U TPAKTHUYCCKOC IPUMCHCHHUC. IMOCTOSHHBIC MArHUTBI, 3JICKTPOMAI'HUTBI, JJICKTPOABUIATCIIN,
YCKOPHUTCIIN, DJICMCHTAPHBIC 6aTapCI/I, HMHAYKIHUOHHAA I1CYb.

Jlemoncmpayuu

OmneiT Dpcrena.

OTKJIOHEHUE ClIeTyeT BHIOMpPATh MATHUTHBIM TTOJIEM.
JIvHUYM HaBOAST MArHUTHBIE TIOJIA.

B3aumogernicTBre 1ByX IPOBOAHUKOB C TOKOM.
Cuna Amnepa.

JencTBue JIopeH11a HA MOH AJIEKTPOJIUTA.

SIBiIeHUE PIEKTPOMArHUTHON UHIAYKIIUU.



IIpaBuio Jlenna.

3aBUCHUMOCTB JIEKTPOJABUKYILIEH CUIIBI BEIET OT U3BMEHEHHUSI CKOPOCTH MAarHUTHOTO MTOTOKA.
SIBneHne caMOMHIYKIIWH.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

N3ydenne MarHuTHOIO I10JISA KaTYIIKU C TOKOM.

Hccnenoanne AeMCTBUS OCTOSIHHOTO MarHWTa HA PAMKy C TOKOM.

I/ICCJIGI[OBEIHHG SIBICHUM BHGKTpOMaFHI/ITHOﬁ HMHAYKIHUH.

Paznen 5. KosieOanusi ¥ BOJIHBI
Tema 1. Mexanuueckue u 31eKmpomMazHuUmMHble KOAEOAHUA.

Konebanbnas cucrema. CBoOOAHBIE MEXaHUUECKHUE KoJleOaHus. ['apmonnueckue konebanus. [lepuon, yactota, aMIInTy1a v
¢daza xonebanuii. [Ipy>xuHHBIA MasTHUK. MaTeMaTHYecKuii MasTHUK. YpaBHEHHWE TapMOHHMUYECKHX kosiebanuil. [IpeBpamienue
SHEPrUM NMPU TAPMOHUYECKUX KOJIEOAHUSX.

Koneb6arenbnbiit KOHTYp. CBOOOIHBIE 3JIEKTPOMArHUTHBIE KOJIEOAaHUS B UACATbHOM TOBOPOTHOM KOHTYpE. AHAJIOTHS MEXKIY
MEXaHUYECKUMU U AJIEKTPOMArHUTHBIMU KosieOaHussMu. @opmyna ToMcoHa. 3aK0H COXpaHEHUs SHEPTUH B HI€AJIbHOM KOHTYpE.

[IpencraBienre o 3aryxalIIMx KojeOaHUsAX. BeIHyX/IeHHbIe MexaHuueckue Kosiebanus. Pesonanc. BeiHyX1eHHbIE
AJIEKTPOMArHUTHBIE KOJIeOaHusl.



[lepemenHbIil TOK. CHHYCOMAAIBHBIN IEPEMEHHBIN TOK. MOIIHOCTh NEPEMEHHOI0 TOKA. AMIUIMTYHAs CHJIA U ACHCTBYIOIIEE
3HAYEHHE TOKA U HAIIPSOKCHUS.

Tpancopmarop. [Ipon3zBoacTBO, mnepenaya M MNOTPEOJICHHE DIEKTPUUYECKONM HHEPruu. DKOJIOTHUECKUE PUCKU TIPH
MIPOU3BOJICTBE AEKTpoIHEprun. KynbTypa ncrnoab30BaHus SJIEKTPOIHEPTUU B MIOBCETHEBHOM KU3ZHMU.

TexHuyeckre ycTpoMcTBa M MPAKTUYECKOE MPUMEHEHHUE: MEXaHUYECKUE 3BOHKH, T'€HEPAaTOPhl IEPEMEHHOTO TOKA, JTUHUU
ANEKTponepeaadH.

Jlemoncmpayuu

N3yuute napameTpsl NEPEKIIOYAIONICH CUCTEMBI (TIPY>KUHHBIA WM MAaTEMAaTUUECKUN MaSTHUK).
Hab6nronenue 3atyxarmmmx KojaeOaHuii.

HccnenoBanue CBOMCTBA BRIHYKICHHBIX KOJICOAHMIA.

Habmronenue pezonanca.
CBOOOIHBIE AIEKTPOMATHUTHBIE KOJICOAHUSI.
OcrumrorpaMMbl (3aBUCUMOCTH CHJTBI TOKA W HAIIPSIKEHUS OT BPEMEHH ) JUTSI SJIEKTPOMArHUTHBIX BO3JCHCTBU.

Pe3onanc IIpH 1oCJICA0BATCIIBHOM COCANHCHUHU PE3UCTOPA, KATYIIKUM MHAYKTHBHOCTHU U KOHACHCATOPA.

Mogenp TMHUY AIEKTPONEPEAAYH.
Yuenuueckuii sxcnepumenm, n1abopamophule pabomuol

I/ICCHCI[OBaHI/Ie B 3aBUCHMMOCTH OT IICPHOJa MAJIbIX U3MEHECHUMN Harpy3kKuv Ha HUTH OT JJIMHBI HUTU U MACChI I'py3a.



HccnenoBanue IEPEMCHHOI'O TOKA B LCIIN ITOCJIICIOBATCIILHO COCIMHCHHBIX KOHJACHCATOPA, KaTYIIKHN U pC3UCTOPA.

Tema 2. Mexanuueckue u 31eKmpoOMaAZHUMHbLE 60JIHDbI.

MexaHuueckue BOJIHBI, yciaoBus pacnpocTtpanenus. [lepuon. Ckopocts pacnpocTpaHeHus: U aiuHa BousH. [lonepeunsie u
JUTMHHBIE BOJIHBL. HTEepdepeHIus U Auppakius MEXaHUYeCKUX BOJIH.

3Byk. CkopocTb 3ByKa. ' poMKkocTh 3ByKka. Beicota ToHa. TeMOp 3ByKa.

DNEeKTPOMAarHUTHBIE BOJIHBI. Y CIIOBUSL CO3/aHMS 3JEKTPOMATHUTHBIX BOJIH. B3aumuas opueHrtauust BekTopoB E, B,V B
ANEKTPOMArHUTHON BoHE. CBOMCTBA 3JIEKTPOMAarHUTHBIX BOJIH: OTpPaXEHHE, NPEIOMJICHHE, NOJspu3alms, Audpakuus,
uHTepdepeniusa. CKOpOCTh JEKTPOMAarHUTHBIX BOJIH.

[lkana 31eKTpOMarHUTHBIX BOJIH. [IpuMeHeHNEe 3IeKTPOMarHuTHBIX BOJIH B TEXHUKE U OBITY.

[IpuHIMITBI pagUOCBA3H U TeNEBUAEHU. Pannonokanus.

DJEKTPOMarHUTHOE 3arpsI3HEHNE OKPYKAIOIIEH CPEJIbI.

TexHnYecKue yCTpOMCTBAa M NMPAKTHYECKOE NMPHUMEHEHHE: MY3bIKaJbHBIE MHCTPYMEHTHI, YJIbTPAa3BYKOBas AUArHOCTUKA B
TEXHUKE U MEULMHE, paiap, paIuONpUEMHUK, TEIEBU30p, aHTeHHA, TeneoH, CBY-neus.

Jlemoncmpayuu

OO6pa3oBaHue U PaCIPOCTPAHCHUE TTOTICPEUYHBIX U JUTMHHBIX BOJIH.

Konebnercs kak HCTOUHHK 3BYKa.

Ha6J'IIOI[eHI/Ie OTPAXKCHHUA U IMPCIIOMIICHUSA MCXAHNYCCKHUX BOJIH.



Ha6nronenune naTepdepennnn u qudpakiini MEXaHUYECKUX BOJTH.

3BYKOBOM pPE30HAHC.

HaGnronenue cBs3M 3ByKa 3ByKa M BBICOTHI TOHA C aMILIUTYION M YCTOMYHBOCTHIO.

HccnenoBanue CBONCTB 3JIEKTPOMArHUTHBIX BOJIH: OTpakKeHUE, IIPEIOMIICHHE, MOJIIpu3aius, Tudpakims, nHTeppepeHITus.
Tema 3. Onmuka

I'eomerpuueckas onrtuka. [IpsMonuHeitHOe pacnpocTpaHEeHHE CBeTa B BHEIIHEW cpene. JIyu cBera. TodeuHblii MCTOYHHK
CBETA.

OTpa}KGHI/Ie cBeTa. 3aKOHBI OTpa’XCHH:A CBCTA. HOCTpOGHI/Ie 1/1306pa>1<eHH1”4 B IINIOCKOM 3CPKaJIC.

[Ipenomnenue cBera. 3aKOHBI TPEIOMJIEHUSI CBeTa. AOCONMIOTHBIA TMOKa3aTenb mnpenaomiieHud. [lonHoe wuccnenoBanue
oTpaxkeHus. IIpenenbHbIi yroJ OJHOIO BHYTPEHHETO OTPAXKEHUS.

Hucnepcust ceeta. CioxkHbIi cocTaB Oenoro cBeta. [Ber.

CobOuparorie 1 pacceuBaromde JUH3bl. ToHkas JnuH3a. DOKYCHOE pacCTOSTHUE M ONTUYECKas Cuja TOHKHX
muH3. [locTpoenne n3o0pakeHU B cOOMpAIONIUX M paccenBaromux JuH3ax. Dopmyna TOHKMX JUH3. YBEIWYEHHUE, TaBAEMOE
JIMH30M.

[Ipenensl NpUMEHUMOCTH T€OMETPUYECKON ONITHKH.

BonnoBas ontuka. Untepdepenus cBeta. KorepeHTHbIe HCTOUYHUKH. Y CIIOBUS HAOIO/IEHUSI MAKCUMYMOB 1 MUHUMYMOB B
UHTEP(PEPEHIIMOHHOM KapTUHKE OT JIBYX CHH(}A3HBIX KOTEPEHTHBIX HICTOYHHUKOB.



Hudpakuust  cBeta. Audpakinuonnas pemeéTka. YcioBue HAOMIOJEHUS OCHOBHBIX MAaKCUMyMOB TpU  TaJCHHUH
MOHOXPOMATHYECKOr0 CBeTa Ha TU(PAKIIMOHHYIO PEHIETKY.

Honﬂpnsaum{ CBCTa.

TexHudeckue ycTpoiicTBa W MpaKTUYECKOE MPUMEHEHUE: OUYKH, JIyna, (hoToamnmapar, MpOSKIIMOHHBIN anmapar, MEKPOCKOTI,
TEJIECKOII, BOJIOKOHHASI ONTHKA, TU(paKIMOHHAS pelIETKa, OJIIPOUL.

Jlemoncmpayuu

[IpssiMonuHEeHOE pacpoCcTpaHEeHUE, OTPAKEHHUE U MTpeioMIIeHue cBeTa. ONnTuyeckue npudopsl.
ITonHOE MccnenoBanne OTpakeHUs. MoJeNb CBETOBOA.

HccnenoBanue cBONCTB U300paKeHUsI B INH3AX.

Mopenn MUKpOCKoma, TEJIECKOIA.

Hab6nronenue natepdepeniim cpera.

Habnronenue audpakinum ceera.

Habmronenue nucnepcuu cBera.

[Tomy4yeHue Temia ¢ MOMOIIBIO MPU3MBI.

[Tony4yeHue Temia ¢ NOMOIIBIO TUPPAKITUOHHON PEIIETKH.

Hab6nronenue nonspusanuu cBeTa.



Yuenuueckuii sxcnepumenm, nabopamopHuie pabomol
N3mepenue nokasaresns IpeJoMIICHUS CTEKIIA.
HccnenoBanue cBOMCTB M300paXeHUs B TMH3AX.

Habmronenue nucnepcuu cBera.

Pa3znes 6. OCHOBBI pacCCMOTPEHUSA OTHOCHUTEILHOCTH

['paHuIlbl TIPUMEHUMOCTH KJIacCHueckoi MexaHukH. [locTynatel 000CHOBaHBI OTHOCUTEIILHOCTH: WHBAPUAHTHOCTH MOJTYJIS
CKOPOCTH CBETa B BAKYyM€, OTHOCUTEIIBHO MPUHIIANA DWUHIITECHHA.

OTHOCUTENBHOCTh OJHOBPEMEHHOCTH. 3aMEJJIEHUE BPEMEHU U COKPAIICHUE JIMHBI.
DHeprust U UMIYJIbCHO-PEIATUBUCTCKON YaCTHUIIBI.

CBs3b Macchl C aKTUBHOCTBIO U HMITYJIbLCOM peﬂﬂTHBHCTCKOﬁ qaCTHUIIbI. BHCpFI/IH ITOKOA.

Paznen 7. KBanTtoBas pusuka

Tema 1. Inemenmol K6anmoeoil ONMUKU.

®otonsl. ®opmyna [lnanka cBs3u 3HEprUU HOTOHA € €ro HAMPSHKEHUEM. DHEPTHUs U UMITYJIbCHOE (hOTOHA.



OTtkpseiTue u uccinegoanue Gorordpdexra. Onbitel A. I'. CroneroBa. 3akoHsl GoTtodPdekra. YpaBHeHHE DUHIITEHHA IS
dhoroaddexra. Dotorddext «KpacHas rpaHuiiay.

JlaBnenue ceera. OnwiTel I1. H. JleGenena.

XUMUYECKOE ICHCTBUE CBETA.

TexHuyeckue ycTpolcTBa M MPaKTUYECKOE MpUMEHEHUe: (GOoTodIeMEHT, (hOTOTaTUHK, COJIHEUHAs OaTapes, CBETOIUOI.
Jlemoncmpayuu

®oT03PheKT HA YCTAaHOBKY C IIMHKOBOM TJIACTUHOM.

HccnenoBanue BoccTaHOBIICHHS BHEMIHETO (GoToddhdeKTa.

Creroauo.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mogens aroma Tomcona. OnbiTel Pesepdopna mo paccesHuro o -uactuil. [manerapnas wmonens aroma. [locTynater
bopa. N3nyuenue u paznenenue GOTOHOB IPH MEPEX0JIe aTOMa C OJTHOTO YPOBHS PHEPruu Ha JApyroil. Bunel cnextpoB. CriekTp
ypOBHe sHeprun aromMa BenukoOputanumu.

BonnoBele cBoiicTBa yactul. Bonnel ne bpoisna. KopnyckylisipHO-BOITHOBOW yaau3M.

CnoHTaHHOE U BBIHY>KACHHOC U3JIYYCHHUC.



TexHnueckrue yCTpOMCTBA M MPAKTHUYECKOE NPHUMEHEHHE: CIEKTPaJbHbI aHainu3 (CHEKTPOCKOI), Jia3ep, KBAHTOBBIN
KOMIIBIOTED.

Jlemoncmpayuu

Mopnens onsita Pesepdopra.

OmnpenesneHue JUIMHBI BOJIH Jla3epa.

HaGnronenne MTMHEHHBIX CIICKTPOB MPOU3BO/ISAT.
Jlazep.

Yuenuuecxuii sxcnepumenm, rabopamopHole pabomuol
HaGmronenune nuHeiyaToro KiuMara.

Tema 3. Amomnoe a0po

OKCIEepUMEHTBI, JOKAa3bIBAIOIINE HANECKHOCTh snpa. OTKpeITHE paanoakTUBHOCTU. OnbiThl Pe3epdopna mo cocraBy

paguoakTUBHOTO u3NydyeHus. CBolicTBa anbda-, Oera-, ramma-uzinydeHus. McciaegoBanue paauMoOaKkTUBHOCTH Ha JKHUBBIX
OpraHu3Max.

OtkpeiTHE TIpOoTOHA W HeuWTpoHa. Hyknonnas moxens siapa [eiizenOepra—lBanenko. 3apsan sapa. MaccoBoe 4HCIO
anpa. M3ortorsl.

Anbda-pacnaa. IIEKTPOHHBIN U TO3UTPOHHBIN OeTa-pacnaj. ['aMma-usnydeHue. 3aKOH PaJuoaKTUBHOTO 3apaKeHHUS.

DHeprus CBS3M HYKJIOHOB B simpe. Anepubie cuibl. Jledext sapa sapa.



Snepnpie coctosanus. JleneHue u CUHTE3 SAep.

SnepHsiii peaktop. TepmosiaepHblii cuHTe3. [IpobiieMbl M MEPCHEKTUBBI S/IEPHOM SHEPIETUKU. DKOJIOTUYECKUE ACTIEKTHI
AIEPHON SHEPIETUKH.

DOneMeHTapHble YacTUIbl. OTKPBITHE TO3UTPOHA.

MeToap1 Ha0JIIOIEHUS M PETUCTPAIMK 3JIEMEHTAPHBIX YACTHII.

@dyH1laMeHTalIbHbIE B3aUMOJEHCTBUA. EQUHCTBO (pU3HUECKUX KAPTUH MUPA.

TexHnueckue ycTpoiicTBa U MPAaKTUYECKOE MPUMEHEHUE: TO3UMETP, KaMepa BuiibcoHa, siiepHbIi peakTop, aToMHast Oomoa.
Jlemoncmpayuu

Cu€TunK MOHU3UPYIOUIUX YACTHULI.

Yuenuuecxuui sxcnepumenm, nabopamopHvie pabomoi

N3yuurte Tpexu yacTuil (o roToBbIM (hoTorpadusim).

Pa3znes 8. DiieMeHTHI ACTPOHOMUM U ACTPOPU3MKH
Oranbl pa3BUTUs acTpoHOMUH. [IpHUKIagHOE 1 MUPOBO33PEHUECKOE 3HAUCHUE AaCTPOHOMMUH.

Bup 3Bé3qHoro HeOa. Co3Be3us, SpKUe 3BE3/IbI, IUIAHETHI, X BUIUMOE JIBH)KCHUE.



CoJsiHeuyHAas cucreMa.

Connue. Conneunast akTuBHOCTb. Mctounuk sHeprun CojiHia v 3BE3/1. 3BE3/1bI, MX OCHOBHBIC XapaKTEPUCTUKH. Jlnarpamma
«CTICKTPATBHBIN KJIACC — CBETUMOCTEY. 3BE3/IBI TJIABHOM MOCIEA0BATEIIBHOCTH. 3aBUCUMOCTh «Macca — CBETUMOCTBY JIJIS TJIABHBIX
3BE3]l 10 MOCJEA0BATeIbHOCTH. BHyTpeHHEee cTpoeHue 3BE37. COBpEMEHHBIC MPEACTABICHUS O MPOUCXOXKIACHUU M DBOJIOIHNH
CoJHIIa ¥ 3B€3[. DTallbl )KU3HH 3BE3]I.

Muieunsiii [Iyte — Hama [NanakTtuka. [lonoxxenune u nBuxenne ConHua B ['amaktuke. Tunel ranaktuk. Paguoranaktuku u
KBa3apbl. UEpHBIE ABIPHI B siAPax TrajJaKTUKH.

Bcenennas. Paciiupenue Bcenennoil. 3akon Xa06:ma. Paz6eranne ramaktuku. Teopust BEIMKOTO B3pbiBa. PemukToBoe
W3JIy4YEHHUE.

MacmtabHas cTpykTypa Mupa. MeTaranakTuka.
Hepeménnpie mpo0ieMbl aCTPOHOMHUM.
Vyenuueckue nabnooenus

Ha6nronenuss HeBOOpPYKEHHBIM TJ1a30M C HCIOJIB30BAHMEM KOMIBIOTEPHBIX MPWIOKEHUN IS ONpenesieHrss HeOeCHBIX
00BEKTOB Ha KOHKPETHBIE TOUKH: OCHOBHBIE cO3Be3/1Hsi CeBEpHOTO MOJIYIIApUS U IPKUX 3BE3.

HaoOmtonenus B teneckone JlyHsl, mianeTsl, Miieunoro Ilytu.
O0o0maromniee MOBTOPEHUE

Ponp ¢m3ukum m acTpOHOMHHM B 3KOHOMHYECKOM, TEXHOJOTHYSCKOM, COIMAIbHOW M ATHYECKOM OCHOBAX JCATEIbHOCTH
YeJjoBeKa, pPoJib U MeCTO (PM3MKM W acCTPOHOMHUHU B COBPEMEHHOM HAy4YHOM KapTHHE MHpa, POJib (PU3NUYECKUX TEOpUH B
CBEpHYBILICHUCS TpeACTaBICHHON (U3UYECKONW KapTHHE MHUpPa, MECTO (PU3MUECKUX KApTUH MHUpa B OOIIEM psJly COBPEMEHHBIX
€CTECTBEHHO-Hay4YHbIX lIpencrasnenuii o npupose.



Me)Kl'lpeIlMeTHble CBA3HU

N3yuenue pusuku kypca 6a30Boro ypoBHs B 11 kiacce oCyIecTBISETCS ¢ YU4ETOM COJEPIKATENbHBIX MEXIPEIMETHBIX CBSI3EH
C KypcaM# MaTeMaTHKH, OMOJIOTUH, XUMHH, TeoTpaduu U TEXHOJIOTHH.

Meofcnpe()memnble norAaAmus , CBA3aHHBIC C U3YYCHUCM MCTOAOB HAYYHOI'O ITO3HAHUA: ABJICHUC, H&y‘-IHBIﬁ (l)aKT, THUITOTE3Aa,
N3MCPCHUC BCIIMYUHBI, 3dKOH, TCOPU:I, H&6J’IIOI[CHI/I€, IKCIICPUMCHT, MOACITIUPOBAHUC, MOACIIb, U3MCPCHHC.

Mamemamuxa: pelieHUe CUCTEMbl KOOPAMHAT, TPUTOHOMETpUYECKHE (YHKIUU: CUHYC, KOCHMHYC, TAHI'€HC, KOTaHIEHC,
LIUKJINYECKOE TPUTOHOMETPUYECKOE TOKIECTBO, KOHTYPHI U X MPOEKIIMU Ha OCU KOOPJMHAT, CIIOKEHUE BEKTOPOB, MPOU3BOHBIC
aneMeHTapHble (YHKUNU, TPU3HAKHU 000U TPEYTrOJIbHUKOB, ONPEAEICHHE IUIOIIAIN IIIOCKUX PUryp U oObema Tell.

buonozus: 3nexTpudeCcKue SIBIEHUSA B )KUBOW NPUPOAE, IIEPEMEHHBIE IBUKEHUS B )KUBOW NPUPOJE, ONITUYECKUE SBICHUS B
YKUBOU IIPUPOJIE, IEUCTBUE PaJUallil HA )KUBBIE OPraHU3MBI.

Xumus: CTPOGHHE aTOMOB M MOJIEKYJ, KpHCTaUIMYECKas CTPYKTypa TBEPABIX TeN, MEXaHU3Mbl OOpa30BaHMs
KPUCTAJUIMYECKON PEIIETKH, CIEKTPAJIBHBIA aHAJIN3S.

l'eoepaghus: maruuTHBIE TIONIOCA 3€MJIM, 3aJI€KHM MArHUTHBIX pyA, (POTOoChEMKA 3eMHOM MOBEPXHOCTH, MpPEACKa3aHue
3EMJIETPSCEHUM.

Texnonozus: TMHUN BJIEKTPONEpPENaUn, TEHEPATOP IEPEMEHHOrO TOKa, JIEKTPOJBUIaTelb, MHAYKLUHWOHHAS I€4b, paaap,
paguonpuEMHHUK, TEIEBU30p, aHTeHHA, TesiePoH, CBY-neub, MpoeKIIMOHHBIN anmnapar, BOJIOKOHHAs! ONTHKA, COJTHEUHas OaTapes.

HPEAMETHBIE PE3YJIBTATBI



K koniy o6ydyenus B 10 kiacce:
J0JI5KHBbI yMeTh:

NEPEBECTH Ha MPUMEPHI POJIb U MECTO (PU3UKHU B COBPEMEHHOU HAyYHOM KapTUHE MUPA, B Pa3BUTHUH COBPEMEHHON TEXHUKHU
Y TEXHOJIOTUH, B IPAKTUYECKON JEATEIIBHOCTH JIFOICH;

B MpeJienax rpaHul] MPUMEHEHUS U3YYeHHBIX (PU3NYECKUX MOJIENICH: MaTepraibHas TOUKa, MHEepIUalbHas CUCTEMAa OTCUETa,
a0COJIIOTHO TBEPAOE TENO, UACAIbHBIN I'a3, MOJIEIHN 3aPSAI0B I'a3a, )KUJIKOCTU U TBEPABIX TEJl, TOUCUHBIN 3apsIAHbIN anmnapaT
MIPH BBIMOJHEHUU (PU3UYECKUX 3a]a4;

pacno3HaBaTh PU3NYECKHUE SABJICHUS (POLECCH) U OOBACHATH HX HA OCHOBE MOJIEKYJISIPHO-KMHETHYECKOW TEOPHH BEIIECTB
BEILIECTBA U DJIEKTPOAWHAMHUKH: PABHOMEPHOE M PABHOYCKOPEHHOE NMPSAMOJUHEWHOE BUKEHUE, JBHKCHHUE NMAJECHUS TEIL,
IBUKEHUE 110 OKPYKHOCTH, MHEPLIUS, B3aUMOJIeHCTBUE Tell, TU(dy3usi, OpOYHOBCKOE ABMKEHUE, IBUKCHUE KUAKOCTEN U
TBEPABIX TEJ, U3MEHEHUE 00bEMa Tell U HarpeBaHUM (OXJIAXEHUH), TEINIOBOE PaBHOBECHE, UCIIAPEHUE, KOHICHCAIINS,
IUTABJICHHUE, KPUCTAJIM3ALINSL, KUIIEHUE, BIAXKHOCTh BO3/1yXa, [IOBBIICHUE AABJICHUS ra3a IPU €ro HarpeBaHUM B 3aKPHITOM
COCyJie, CBsI3b MEXAY ITapaMeTpaMu COCTOSIHUSA ra3a B U30IIPOLECCax, MIEKTpU3alus Tela, B3aUMOICHCTBUE 3apsI0B;
ONUCHIBATh MEXAHUUYECKOE JBUKEHHE, UCIONb3Yys (PHU3HUECKUE BEJIUYUHBI: KOOPAMHATA, MyTh, MEPEMEIICHHE, CKOPOCTD,
YCKOpPEHHE MacChl Teja, CUjla, UMITYJIbC Tela, KWHETHYeCKash dHEprus, NOTEHIMaIbHAs SHEPTUs, MeXaHudecKkas padora,
MEeXaHU4ecKash MOLIHOCTh; IPH ONMHUCAHUH MPABUIBHO TPAKTOBATh (PU3MUYECKHI CMBICI BKJIIOYAIOT BEJIMUMHY, UX 3HAYEHUE
U pe3yJibTat, Haxos (opMyJTy, CBSA3BIBAIOIILYIO JAHHYIO (DU3NYECKYIO BETUUMHY C JPYTUMHU BETUYHMHAMU;

onucaTh U3yYEHHBIE TEIUIOBBIE CBOMCTBA TEJN W TEIJIOBBIE SIBICHUS, MCIOJb3Ysl (PU3MUECKHE BEIMUYUHBI: JaBJICHHUE ra3a,
TEMIIEPATYPY, CPEAHIOI0 KMHETUYECKYI0 DHEPIUI0 Xa0TUYECKOIO IBHKEHUS MOJIEKYJI, CPEIHEKBAAPATUUECKYI0 CKOPOCTh
MOJIEKYJI, KOJMYECTBO TEIUIOThI, BHYTPEHHIOK 3HEPruio, paboTy rasa, Ko3()(PHUIMEHT MOJE3HOro JEHCTBUS TEIJIOBOTIO
JBUTATENIS; IPU ONMCAHUM TMPaBWIBHO TPaKTOBAaTh (DPU3MUECKUN CMBICI BKIIOYAIOT B ce0sl BENMYMHY, WX 3HAUCHUE U
CJIEJICTBUE, HAXOXKACHHE (DOPMYIIbI, CBSI3BIBAIOLINE TAHHYIO PU3NYECKYIO BEJIMYUHY C APYTUMU BEIMUNHAMU;

OINUCHIBATh M3YyUEHHBIC 3JIEKTPUUYECKHE CBOICTBA BEIIECTB U AJIEKTPUYECKUE SIBJICHMS (IIPOLIECCHI), UCMHOB3Ys QUTYpPY
(GOpMBI: MOIIHOCTH 3apsAlia, SJEKTPUUYECKOE I10JIe, HANpPsHXKEHHOCTh MOJs, MOTEHIMal, Pa3sHOCTh MNOTEHIHAJIOB; MpU
NpaBUJIBLHOM OINMUCAaHUM (PUINYECKUM CMBICT BKJIIOYAET BEJIMYMHY, UX 3HAYEHUE W 3HAUEHHUE; CIENyIoUlyro (opmydy,
CBA3BIBAIOLIYIO JAHHYIO (PU3MUYECKYIO BEJIMUHUHY C IPYTUMHU BEJIMYMHAMU;



aHATM3UPOBATh (DM3MUECKUE TPOIECCHl M SBICHUS, UCTONB3Yysl (U3MUECKHUE 3aKOHBI W MPUHIUIBL 3aKOH BCEMHPHOTO
Tarotenus, 3akonsl | , Il u |1l HeroToHa, 3akoH coxpaneHust GpU3NIECKON SHEPTUH, 3aKOH COXPAHEHUS UMITYJIbCa, TPUHITUTI
CYTIEPTIO3UIIMKA CHJIBI, TPUHIUI PAaBHONPABHS WHEPIUATBHBIX CHCTEM OTCYETa, MOJICKYJSIPHO-KHHETUYECKYIO OCHOBY
BEIIECTB, I'a30BbI€ 3aKOHBI, CBS3b CpENHENW KWHETUYECKOW JHEPrHH TEIUIOBOTO [BIKEHHUS MOJEKYNT C aOCOIMIOTHOM
TEMIIEPaTypoOi, IEPBBIN 3aKOH TEPMOJMHAMUKHU, 3aKOH COXPAaHEHUsS CUJIBI 3apsAja, 3akoH KynoHa, mpu 3TOM pa3nudaroT
CJIOBECHYIO (JOPMYITUPOBKY 3aKOHA, €r0 MAaTEMaTUYECKOE BBIPAKEHUE U YCIIOBUS (TPaHHIIbI, 00JIaCTh) MPUMEHUMOCTH;
OOBSICHST, OCHOBHBIC TMPHUHIIUIBI PAOOTHl MAllWH, TPUOOPOB M TEXHUYECKUX YCTPOMCTB; CIEIUTH 32 YCIOBUSMHU HX
0€30I1acCHOTO UCII0Ib30BaHMSI B IOBCEAHEBHON KU3HU;

IPOBOJIUTh SKCIIEPUMEHTHI 10 UCCIEAOBAHNIO (PUBNYECKUX SIBJICHUN U MPOLIECCOB C UCIOJIB30BAHUEM MPSIMBIX U BHEIITHUX
U3MEPEHU, MpH 3ToM (HOpMYJIMpOBaTh MpoOIeMy/3a1ady U JeNaTh TEOPETUUECKUE 3KCIEPUMEHThI, COOUpaTh JTaHHBIE O
npearaeéMoM 000pyA0BaHUU, IPOBOAUTD OMBIT U (POPMYIUPOBATH BBIBOJBL;

W3YYUTH TPSMbIE M JIOMOJHUTENIbHbIE H3MEpPEeHHs] (U3NYECKOTOo pa3Mepa, Ha ITOM BBICOTE, CHOCOO H3MEpEeHUs u
MCIIOJIb30BaHUE JIOMOTHUTENBHBIX METOIOB H3MEPEHHUS MOTPEIIHOCTEH N3MEPEHUIA;

YUUTHIBaTh MEXAYy (U3UUECKUMU BEIMYMHAMH C HWCIOJIB30BAHUEM MPSIMBIX W3MEPEHHM, MPU ITOM KOHCTPYHPOBATH
YCTaHOBKY, (PUKCUPOBATh PE3yJIbTaThl, IOTYYEHHbIE B 3aBUCUMOCTH OT (PM3UYECKOM BETMUMHBI, B BU/I€ TaOJIUI] U TPaQUKOB,
JieJ1aTh BBIBOJIBI [0 pe3yJIbTaTaM UCCIIEJOBAHMS;

coOmro/1aTh TpaBuiia 0€30MacHOTO Tpyda MPU MPOBEICHUM WCCIEAOBAHMM B paMKaX y4eOHOTO JIKCIIEpUMEHTa, Y4eOHO-
MCCJIEIOBATENIbCKOM M TMPOEKTHOM AESTENIbHOCTH C MCIHOJIb30BAHUEM HW3MEPUTENIbHBIX MPUOOPOB U J1AOOPATOPHOIO
000pynOBaHUs;

pemnTh pacyE€THHIE 3a/lauil C SIBHO 3aJaHHOW (U3WYECKOM MOJEJIBbI0, UCIONB3Ysl (PU3NYECKHE 3aKOHBI M MPHUHIIUIIBI, Ha
OCHOBE aHaJlh3a YCIOBUM 3aJad, BbIOpaTh (PU3NYECKYIO MOJEb, MPEIJIOKEHHYIO (Quanyeckyro Qurypy u Qopmyiy,
HEOOXOAUMBIE AJIs €€ pelIeHMs], TPOBECTU PACUETHI M OLIEHUTh PEalbHOCTh MOJYYEHHOr0 3HaUeHUs! PU3NIecKoi (popMmbl;
pEelINTh Ka4eCTBEHHYIO 3aJady: BBICTPOUTH JIOTHUECKYI0 HEMPOTHUBOPEUMBYIO IEMOUYKY PpacCyKIEHUH C Omopod Ha
M3y4aeMble 3aKOHbI, 3aKOHOMEPHOCTU U (PU3NYECKHUE SIBICHMUS,

UCIIONIb30BaTh TMpU OOECHEUEHUH HAYYHBIX 3aa4 COBPEMEHHBIE TEXHOJOIMH HCCIEIOBaHMs, CTPYKTypUPOBAHUS,
OOBSICHEHUS U TIPENICTaBICHHUS Y4eOHON M HAyYHO-TIOMYJISpHONW MH(OpMAIMU, MOYYEHHON U3 Pa3TUYHBIX MCTOYHUKOB,
yIIyOJIGHHOTO aHalu3a mojlydaeMoit nHpopmanuu;



® [IPUBOAUTH BKJIAJ POCCUICKUX U 3apyOCKHBIX YUCHBIX-(DU3UKOB B pa3BUTHE HAYKU, OOBSICHEHHE ITPOLIECCOB OKPYKAIOIIETO
MUpa, B pa3BUTUE TEXHUKU U TEXHOJIOTUH;

® HCIOJb30BaTh TEOPETUUYECKUE 3HAHMS MO (U3MKE B TMOBCEAHEBHOM MKU3HM JUIsl OoOecriedeHHs Oe30MacCHOCTH TMpuU
WCIIOJIb30BAaHUU TTPUOOPOB M TEXHUUECKUX YCTPOUCTB, JJISI COXPAHEHUS 30POBBS U COOJIFOMCHHS] HOPM DKOJOTHIECKOTO
MOBEAECHUS B OKPYXKAIOLIEH CpEJIE;

e paboTaTh B TPYyNIEe C BBINOJHCHHUEM pA3IMYHBIX COIHAIBHBIX POJICH, TUTAHHPOBATH PAOOTy TPYIIIBI, PalMOHAIBHO
COKpamiarh 00s13aHHOCTH U TJIAHUPOBATH JESATEIHLHOCTh B HECTAHAPTHBIX YCIOBHSIX, aJI6KBATHO OLICHUBATH BKJIa/ KaXKI0TO
y4aCTHUKA TPYMIIbI B PEIICHUE pacCMAaTPUBAEMOMN MTPOOIIEMBI.

K koniy o0yuyenus B 11 knacce:
J0JIZKHBI YMETh:

® [IePEBECTH HA MMPUMEPHI PO U MECTO (DMU3HMKHU B PSJT COBPEMEHHBIX HAYYHBIX KAPTHH MHUPA, B pa3BUTHE COBPEMEHHOM
TEXHUKH U TEXHOJIOTHUM, B MPAKTUUECKON ACATEIHHOCTH JIFOJIEH, IIEIIOCTHOCTh M €IMHCTBO (PU3UICCKUX KaPTHH MHPA;

® [IOHUMATh TPAHUIILI TPUMEHEHHUS N3YYCHHBIX (DU3UICCKUX MOICIICH: TOUCUHBIH 3apsi, Ty4 CBETa, TOUCUHBI UCTOUHUK
CBETa, SiZIEpHAasi MOJIEIh aTOMa, HyKJIOHHAs! MOJIETThb aTOMHOTO siJipa TIPU BBHITIOJTHEHUH (PU3UUYECKHX 33]1a4;

e pacrno3HaBaTh (QU3NYECKHUE SIBICHUS (TPOIECCHI), OOBICHATH U OOBACHITH MX HAa OCHOBE CONPOTHBIICHUS
ANEKTPOJMHAMUKN W KBAHTOBOM (DU3WKM: HJIEKTpUUECKash MPOBOJUMOCTh, TEIJIOBOE, CBETOBOE, XMMHUYECKOE,
MarHuTHOE JEHCTBHE TOKA, B3aUMOJICCTBIE MAarHUTOB, dJICKTPOMArHUTHAS WHIAYKITUS, TEHCTBUE MarHUTHOTO ITOJIS HA
MPOBOJHUK C TOKOM W JIBWDKYIIMICS 3apsll, OJJICKTPOMAarHWUTHBIC KOJICOAHWUS W BOJHBI, MPSIMOJIHHEHHOE
pacnpocTpaHeHHUE CBETa, OTpKEHUE, TpeJoMIIeHHEe, HHTepPepeHIrs, TUdpaKInus U TOJISIpU3aIUs CBETa, JUCTIEPCHS
cBera, (orornexktpuueckuit 3¢gdext (pororddekt), cBeToBOoE aaBieHHUE, CBSI3b JMHEHYATOTO HM3JIy4YEHHUS aToMa
BenmukoOpuTanuu, KOHIICHTPAIMS H HCKYCCTBEHHAS PAJIMOAKTHBHOCT;

® ONUCHIBATH M3YYCHHBIC CBOMCTBA BEHISCTB (DJIEKTPUYECKYIO, MAarHUTHYIO, OITHYECKYI, JJICKTPHYCCKYIO
MIPOBOJIMMOCTH PA3IIMYHBIX CPE/) U SJIEKTPOMATHUTHBIE SIBICHHUS (TIPOIIECCHI), C UCTIOIh30BaHUEM (DU3HUECKOM (HOPMBI:
MAaITUHHBIN 3apsij], CHJIa TOKa, JIEKTPUIECKOE HAMIPSHKEHHUE, DJIEKTPUUECKOE COPOTUBIIEHNE, PA3HOCTh MTOTCHITHAJIOB,
AIEKTPOBIKYIIAS CUJia, pa0OUnid TOK, MHIYKIIMS MAarHUTHOTO TOJIs, cuia Ammepa, cuia JlopeHiia, MHIyKTUBHOCTb



KaTyIIKH, SHEPTUs pa3psia U MarHUTHOTO MOJIs1, IEPUO] U IEPUOANYECKOE U3MEHEHUE B IEPEMEHHOM KOHTYPE, 3apsl
U CUJIa TOKa B MPOIECCe TAPMOHUYECKUX DJIEKTPOMArHUTHBIX KoieOaHuii, JOKyCHOE PacCTOSIHHE U ONTUYECKas CHIIa
JIMH3BI, IPY OTMCAHUM NMPABUIILHO TPAKTOBATH (PU3NYECKUM CMBICI BETMYNH, UX 3HAYEHUE U CIIEACTBUE, IPUBEICHHbBIE
(dbopMyIIbl, CBA3BIBAIOLIME JAHHYIO (PU3MUECKYIO BEJIMUMHY C IPYTUMHU BEIMYNHAMU;

ONMKCHIBATH M3YyYEHHBIE KBAHTOBBIE SBJICHUS U TPOLECCHl C MOMOUIBI0 (U3NYECKUX BEIMYUH: CKOPOCTH
AJIEKTPOMArHUTHBIX BOJIH, JIMHBI BOJIH M YacTOTHI CBETAa, PHEPTHM M UMIyJbca (OTOHA, MEpHoAa MoJypacmaja,
SHEPTHUH CBSI3U AaTOMHBIX sIIE€p, TPH OMHCAHUN TIPABIIILHO TPAKTOBATH (DU3HMUECKUNA CMBICT U3MEPSIEMOI BETUIMHBI, UX
0003HAYCHUS U CIEACTBUSA, (OPMYIbI. , CBSA3BIBAIONIUE NAHHYIO (U3UYECKYIO BEIMYMHY C APYTMMHU BEIHMUYWHAMH,
PacCUMTHIBAIOT 3HAUYCHUE (PM3UYECKON BETNIHHBI;

aHAJIM3UPOBATh (PU3UYECKUE MPOLECCHl U SIBICHUS, C MOMOILIBI0 (PU3NYECKUX 3aKOHOB M MPUHLMUIOB: 3aKOHAa OMBI,
3aKOHOB  IIOCJIEIOBATEIbHOTO U MapajuIeIbHOTO  COEOUHEHWs  MPOBOAHMKOB, 3akoHa Jlxoynsa-Jlenna,
AJIEKTPOMArHUTHBIX 3aKOHHBIX MHIYKIUI, 3aKOHA MPSIMOJIMHEMHOIO paclpOCTPaHEHUs CBETa, 3aKOHOB OTPAXKEHMUS
CBETa, 3aKOHOB IIPEJIOMJICHUS CBETA, YpaBHEHUs DUHIITENHHA U1 PoTodPdeKTa, 3aKOHAa COXpAaHEHUE YHEPTUU, 3aKOH
COXPAaHEHHUsI UMITYJbCa, 3aKOH COXpaHEHMS 3apsa, 3aKOH COXPAHEHHS MAacCOBOTO YHCIA, MOCTyJlaTrel bopa, 3akoH
pPaZMOaKTUBHOTO 3apsifia, MPH O5TOM TPOSBISIIOTCS CIOBECHYIO (OPMYIHMPOBKY 3aKOHA, €ro MaTeMaTHYeCKOoe
BBIPAXKEHHE U YCIIOBUS (TpaHUIIbl, 00J1ACTh) NPUMEHUMOCTH;

OTIpE/ICTISATh HAMpPaBJICHHS BEKTOPA HHIYKIIMU CHIIBI MATHUTHOTO TIPOBOIHMKA C TOKOM, CHiIoi Ammepa u Jlopenna;
HOCTPOUTH U 3aIHcaTh U300pakeHue, co3aTh Oelble 3epKaia, TOHKOW JTMH30M;

IPOBOJUTh 3KCHEPUMEHTHI MO0 HUCCIENO0BAHUIO (PU3MUECKUX METOAOB U MPOIECCOB C MCMOJIb30BAHUEM MPSMBIX U
BHEITHUX MU3MEPEHHIA: MPH 3TOM c(HOpMYIHpOBaTh 3a/1auy/3a4ady U CAeNaTh TEOPETUUSCKUI IKCIIEPUMEHT, cOOpaTh
JaHHBIE O TIpeIaraeéMoM 000PYI0BaHUH, TIPOBECTH OMBIT U CHOPMYINPOBATH BHIBOIBI,

co0roAaTh mpaBuiia 6€30MacHOTo TPyAa MPH MPOBEICHUHU HCCIE0OBAHNHN B paMKax y4eOHOT0 SKCIIEPUMEHTA, Y4eOHO-
MCCIICZIOBATENLCKOM M MPOEKTHOM NIEATEIHHOCTH C MCIOJB30BaHWEM H3MEPHUTEIBHBIX MPUOOPOB U JTaOOPAaTOPHOTO
000pyI0BaHUS;

pelath pacu€THbIC 3aJ]a41 C IBHO 33JJaHHON (PU3NYECKOI MOEIbI0, UCIIOJNB3YS (PM3MUECKHUE 3aKOHBI U MIPUHIIMIIBI, HA
OCHOBE aHAJIM3a YCJIOBUH 3a/1ay, BEIOpaTh (U3UYECKYI0 MOJEIb, MPEMIOKEHHYI0 GU3HUecKyo GUrypy u GopmMmyy,
HeoOXOoauMbIe JUIsl €€ pelIeHMs], MPOBECTH Pacu€Thl M OLEHUTh PEATBbHOCTH IMOJYYEHHOT'O 3HAYeHHUsS (U3HYECKOM

(bopMbI;



pelaTh Ka4yeCTBEHHbIE 33/1aYd: BBICTPOUTH JIOTUUYECKYI0 HENPOTUBOPEUMBYIO LIETIOYKY PACCYX JAECHUNW C ONOpOM Ha
U3y4aeMble 3aKOHbI, 3aKOHOMEPHOCTU U (PU3NYECKUE SIBICHMUS;

UCIOJb30BaTh MpU OOECHEUYEHWH HAy4YHBIX 337a4 COBPEMEHHBIE TEXHOJIOTMM HCCIEIOBaHMs, CTPYKTYpHpPOBaHMUS,
OOBSICHEHUSI U TIPEACTABJICHUSA Y4YEOHOW M HAyYHO-TIONMYJSPHOW HMH(POPMAIUHM, TOJYyYEHHOM U3 pPa3IUYHBIX
MCTOYHUKOB, YIITyOJIEHHOTO aHaIM3a MoTy4aeMoi HHpOpMaIiH;

OOBSICHATH MPUHIUIIBI JEHCTBHUS MAIlIMH, MPUOOPOB U TEXHUUECKUX YCTPONCTB, OMPENETATh YCIOBUS UX O€30MacHOTO
UCII0JIb30BAHUS B ITIOBCEIHEBHOMN KU3HU;

OPUBOJAUTH NPUMEPHl BKJIaJa POCCUNUCKUX U 3apyOEKHBIX YUEHBIX-(DU3UKOB B pa3BUTHE HAyKH, B OOBSICHEHUE
IPOLIECCOB OKPY’KAOIIET0 MUPA, B Pa3BUTHE TEXHUKHU U TEXHOJIOTHA;

UCIIOJIb30BaTh TEOPETUYECKHE 3HAHUS MO (PU3MKE B MOBCEIHEBHOM KM3HU MJiA oOecrieueHuss 0e30MacHOCTH IpH
UCIIOJIb30BaHUM TPUOOPOB M TEXHHMYECKUX YCTPOMCTB, HJsi COXpPAaHEHUS 30pOBbs U COOJIOJEHUS HOPM
HKOJIOTMYECKOTO MOBEJEHUS B OKPYKAIOIEH CPELE;

paboTaTh B IPyNIE C BHIIOJHEHUEM PA3IUYHBIX COLMAIBHBIX POJIEH, IIaHUPOBaTh padOTy IPYIIIbI, pAMOHAIBHO
COKpalaTh 00S3aHHOCTU U IUIAHUPOBATH JEATEILHOCTh B HECTAHAAPTHBIX YCIIOBUSX, aJ€KBATHO OLICHWBATH BKJIAJ
KaXX/I0r0 yJYaCTHHUKA TPYIIIbI B pELICHHE pacCMAaTPUBAEMOM MPOOIIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
Neo ||[Ha3zBanue pa3nenoB U TeM OpOrpaMmbl KonunuectBo wacos DnekTpoHHBIE (1TU(POBHIC)
/T Bcero| KoHTponbHBIE [MpakTHyeckue 00pa3oBaTeNbHBIC PECYPCHI
padboThI paboThI
Pa3znen 1. DU3UKA U METO/Ibl HAYUYHOI'O ITIO3HAHUSA
1.1 |®usuka u METOJIbI HAYYHOTO 2 bubnuotexa [JOK
TIO3HAHWSI https://m.edsoo.ru/7f41bf72

Hroro no paznemny 2

Paznen 2. MEXAHUKA

2.1 |Kunemarmnka 5 bubmoreka IIOK
https://m.edsoo.ru/7f41bf72

2.2 |[dunamuka 7 butmoreka [{OK
https://m.edsoo.ru/7f41bf72

2.3 ||3aKoHBI COXpAaHECHHS B MEXAHHUKE 6 2 1 bubmuotexa [JOK
https://m.edsoo.ru/7f41bf72

Hroro no pazneny 18

Pa3znen 3. MOJIEKYJISAPHASA ®U3UKA U TEPMOJIUHAMUKA

3.1 ||[OcHOBBI MOJIEKYJISIPHO-KMHETHYECKOM || 9 1 bubmuoteka [JOK

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

3.2 |[OcHOBBI TEPMOAMHAMUKHI 10 1 bubmoreka [JOK

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



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

Neo ||[HazBanue pa3nenoB U TeM OpOrpaMmbl KonunuectBo wacos DnekTpoHHBIE (ITU(POBHIC)
/1 Bcero| KouTposbHbIe [TpakTaeckue 00pa3oBaTeIbHbIC PECYPCHI
paboTHI paboTHI
3.3 ||ArperatHbie COCTOSHUS 5 1 bubmuotexa [JOK
cyiiecTBeHHBI. Da30BbIe TEPEXOIbI https://m.edsoo.ru/7f41bf72
Hroro no pazneny 24
Pa3znen 4. JIEKTPOANHAMUKA
4.1 ||DnekTpocraTuka 10 1 bubmuotexa [JOK
https://m.edsoo.ru/7f41bf72
4.2 |[TlocrosiHHbIi TOK 00paboTku. Toku B 12 1 2 bubmuotexa [JOK
Pa3TUYHBIX Cpeliax https://m.edsoo.ru/7f41bf72
Hroro no pazneny 22
Pe3epBHOE Bpems 2 1
OBIIEE KOJIMYECTBO YACOB T10O 68 6 )
[TPOTPAMME
11 KJIACC
No Ha3zBanue paznenos u tem KonunuectBo yacos OnextpoHHbIC (IUGPOBHIEC)
/T pOrpaMMbl Beero| KoHTponsHbIe TpakThuecKue oOpa3oBaTenbHbIE PECypPChI
paboTHI paboTHhI

Pazgea 1. JIEKTPOANHAMUKA



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

Ne Hasanue pasnenoB u rem KosmmuectBo vacos OnexTpoHHbIE (ITUPPOBHIC)
/I IIPOrpaMMBI Bcero| KonTpoabHbIe [IpakTuueckue 00pa3oBaTeNbHBIC PECYPCHI
paboTHI paboThHI
1.1 |MarauTHOE TOJIeE. 11 2 3 bubmoreka [JOK
DNEeKTpOMarHUTHAS WHITYKITHSI https://m.edsoo.ru/7f41c97c
Hroro no pazneny 11
Pa3nen 2. KOJIEBAHUS U BOJIHbBI
2.1 |Mexanuueckue 9 1 bubmoreka IIOK
9JICKTPOMAarHUTHBIC KOJICOaHUs https://m.edsoo.ru/7f41c97c
2.2 |MexaHuyeckue u 5 1 bu6moreka IJOK
AJIEKTPOMArHUTHBIC BOJIHBI https://m.edsoo.ru/7f41c97c
2.3 ||OnTuka 10 1 3 bubmoreka [JOK
https://m.edsoo.ru/7f41c97c
Hroro no pazneny 24

Pazgea 3. OCHOBHBIE CIIEIIMAJIBHBIE T

EOPUUN OTHOCHUTEJIBHOCTH

3.1 |OcHOBBI pa3pabOTKU TEOPUU 4 1 bubmuotexa [JOK
OTHOCHUTEJIHHO https://m.edsoo.ru/7f41c97c
Hroro no pazneny 4
Pa3znen 4. KBAHTOBASI ®U3UKA
4.1 ||DmemMeHThl KBAHTOBOM ONTHKH 6 bubmoreka IIOK
https://m.edsoo.ru/7f41c97c
4.2 (Ctpoenue aToma 4 bubmuotexa [JOK

https://m.edsoo.ru/7f41c97c



https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c

Ne
/o

Ha3zBanue pa3nenoB u tem

KomuyecTBO Yacos

OnexTpoHHbIE (ITUPPOBHIC)

IIPOrpaMMBI Bcero| KonTpoabHbIe [IpakTuueckue 00pa3oBaTeNbHBIC PECYPCHI
paboTHI paboThHI

4.3 |[ATomMHOE PO 5 bu6mmoreka IJOK
https://m.edsoo.ru/7f41c97c

Hroro no pazneny 15

Pa3znen 5. 3JIEMEHTBI ACTPOHOMUU U ACTPOPU3UKU

5.1 ||D1eMeHThl aCTPOHOMUU U 7 1 bubmmoreka [JOK

acTpO(U3NKH https://m.edsoo.ru/7f41c97c

Hroro no paznemny 7

Pa3znen 6. OBOBINAIOLIEE IOBTOPEHUE

6.1 |OGoOmaroiiee MOBTOPECHHE 4 bubmuotexa [{OK
https://m.edsoo.ru/7f41c97c

Hroro no pazneny 4

Pe3epBHOE Bpems 3 1

OBIIEE KOJIMYECTBO YACOB T1O 68 7 7

[TPOI'PAMME



https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c

IHOYPOYHOE IIVTAHUPOBAHUME

10 KJIACC
Ne Tema ypoka KosnuecTBo yacos DJeKTpoHHBIE ITU(POBHIE

/1 Beero| Koutponshsie || [pakrnueckue | 00Pa30BaTebHbIC peCypCEl

paboThI paboThI

1 |®usuka — Hayka o npupoje. Hayunsie 1 bubmuotexa [JOK
METO/IbI ITO3HAHUS OKPY’KAFOIIEro MUpa https://m.edsoo.ru/ff0c32e2

2 |Ponb u MmecTo pU3MKHN B COBPEMEHHOM 1 bubnuotexa [JOK
HAyYHOW KapTHUHE MHpPA, B IPAKTHUYECKOM https://m.edsoo.ru/ff0c33e6
NESITEIbHOCTH JIFOJIEH.

3 |MexaHn4ecKoe ABIKCHUE. 1 bu6moreka IJOK
OTHOCHUTEIBHOCTh MEXaHUIECKOTO https://m.edsoo.ru/ff0c3508
nBwkeHus. [lepemenienre, CKOpoCThb,
yCKOpEHHue

4 |PaBHOMEPHOE MPSMOJIIMHEHHOE ABUKEHUE 1 bubmuotexa [JOK

https://m.edsoo.ru/ff0c3620

5 (PaBHOyYCKOpeHHOE MpSIMOJIMHEHHOE 1 bubmuotexa [JOK
JIBUKCHHC https://m.edsoo.ru/ff0c372e

6 |CBobomHoe mazeHue. Y cKopeHue 1 bubmuoteka [JOK
CBOOOIHOTO TAZCHHS https://m.edsoo.ru/ff0c39cc

7 |KpuBosuneiinoe npmxenue. /[Buxenue 1 1 bubmuotexa [JOK
MaTepUATLHON TOYKH 110 OKPYKHOCTH. https://m.edsoo.ru/ffOc3ada
BxoaHOM KOHTPOJIb



https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c3ada

Ne Tema ypoka KosnuecTBo yacos DJeKTpoHHBIE ITU(POBHIE
/1 Beero| Kontposshsie || [TpakTiueckue | 00pa3oBaTeibHbie pecypel
paboThI paboThI
8 |[[IpunIMIT OTHOCUTEIHLHOCTH [ aymiien. 1 bu6mmoreka IJOK
WuepunanbHble CUCTEMBI oTcueTa. [lepBbIit https://m.edsoo.ru/ffOc3be8
3akOH HproTOHa
9 (Macca tena. Cuna. [Ipunuun cynepnosumuu | 1 bubmuotexa [JOK
cwit. Bropoii 3akon HeroTona mis https://m.edsoo.ru/ffOc3be8
MaTepHaIbHBIX TOYEK
10 |Tpetwuii 3akon HproTOHA 77151 MaTepUaibHbIX 1 bubmuotexa [JOK
TOYEK 3pEHUS https://m.edsoo.ru/ff0c3be8
11 |3akon BceMupHoro Tsarorenus. Cuia 1 bubmuotexa [JOK
Tsokectu. [lepBas kKocMu4eckasi CKOpOCTh https://m.edsoo.ru/ff0c3d00
12 ||Cuna ynpyroctu. 3akoH ['yka. Bec tena 1 bubmuoteka [JOK
https://m.edsoo.ru/ff0c3e18
13 |Cuna tpenus. Koapdunuent tpenus. Cumna 1 bubmuotexa [JOK
IIPY CONTPOTHBIICHUH JIBUKCHUIO TEJIa B https://m.edsoo.ru/ff0c3f76
YKUIKOCTH WIIH B3TJISJIC
14 |[ToctymarenbHOE U BpamarenbHoe ABmkeHue| 1 bubmuotexa [JOK
a0COTFOTHO TBEPIOTO Tella. MOMEHT CHJIBI. https://m.edsoo.ru/ff0c41a6
[liieqo cutbl. Y CnoBHsi paBHOBECHS TEJIA
15 |MmMmynbc MaTepUanbHON TOYKH, CUCTEMBI 1 bubmmoreka [JOK

MaTepUAJIbHBIX TOYEK. VIMITyIbC CHIIBL.
3aKOH COXpaHEHUs UMITyJibca. PeakTuBHOE
JNBH)KCHUE

https://m.edsoo.ru/ff0c43d6



https://m.edsoo.ru/ff0c3be8
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Ne Tema ypoka KosnuecTBo yacos DJeKTpoHHBIE ITU(POBHIE

/1 Bcero|| Koutponbhsie | [IpakTnueckue 00pa3oBaTebHbIC PECYPCHI

paboThI paboThI

16 |Pabota u cuna cunbl. Kunetnueckas sneprusi| 1 bubmuotexa [JOK
MaTepuaabHOU Touku. Teopema 00 https://m.edsoo.ru/ff0c4502
o0ecreYeHn KHHETHIECKOW SHEPTUH

17 |IlorenmuanbHas sHeprus. [loreHnmanpHas 1 bu6moreka IJOK
SHEPIHs YyIpyro aAeGpopMUpOBaHHON https://m.edsoo.ru/ff0c461a
npyxuHbl. [loTeHIMaIbHAS SHEPTHUS Tela
BOJIM3U TOBEPXHOCTH 3eMJIIU

18 |[loTeHIManbHbIE 1 HENOTEHIINAILHBIE 1 bu6moreka IJOK
cwibHbIe. CBs3b paOOTHI HEMOTECHITUATBHBIX https://m.edsoo.ru/ff0c478c
CHUJI C U3MEHEHUEM PHEPTEeTUYECKUX CUCTEM
TeJ. 3aKOH O COXPAHEHUH dKOJIOTUYECKON
HEPTUU

19 |Jlabopatopnas pabota «/3ydenue 3akoHa 1 1
COXpaHEHUSI MEXaHUYECKON YHEPTUU»

20 |KontponbHas pabota nmo teme «Knnematuka.| 1 1 bubmuoteka [JOK
JuHamuka. 3aKOHBI COXPAHEHUS B https://m.edsoo.ru/ff0c4b74
MEXaHHUKE»

21 ||OcHOBHBIE TIOJOKEHUST MOJIEKYJISIPHO- 1 bubmuoteka [JOK
KWHETHYECKOW TeoprH. bpoyHOBCKOE https://m.edsoo.ru/ff0c4dc2
newkenue. Juddysus

22 |Baxen xapakTep ABHKEHUS U 1

B3auMoOeNcTBUE YacTull. Moagenu



https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2

Ne
/o

Tema ypoka

KonnuecTBO Yacos

DJeKTpoHHBIE ITU(POBHIE

Bcero| Kontpoashsie || [IpakTiaeckue 00pa3oBaTebHbIC PECYPCHI
paboThI paboThI
WCTIBITAHUH T'a30B, )KUJIKOCTEN U TBEPIBIX
TeN
23 (Macca monekyin. KonudecTBo BeliecTsa. 1
[TocTosiHHas ABorazpo
24 |TemnoBoe oTHomIeHHe. TemmnepaTypa u ee 1
usMmepenue. lllkana remneparypsl Llenscus
25 |Unpeanpusbiii raz B MKT. OcHoBHOE 1 bubmoreka IIOK
ypaBHeHrne MKT https://m.edsoo.ru/ffOc4fde
26 |AOcomroTHas TeMIepaTrypa Kak Mepa 1 bubmoteka [JOK
CpeHeH KHHETHYCCKON SHEPTHH JIBUKCHHSI https://m.edsoo.ru/ff0c511e
MOJIEKYJ. YpaBHeHHEe MeHzaeneeBa-
Knanelipona
27 |3akon JlanpToHa. ['a30BbIC 3aKOHBI 1
28 (JlaGopaTopHas paboTta «OkcniepuMeHTanbHas1| 1 1
npoBepka 3akona I eii-JIroccakay»
29 |[3omporiecchl B UI€aIbHOM B3TJISIE U UX 1 bu6mmoreka IJOK
rpaduueckoe npeacTaBicHUE https://m.edsoo.ru/ff0c570e
30 (BuyTpeHHss sHEprusi TepMOJMHAMUYECKON 1 bubmuotexa [JOK

CHUCTEMBI U €€ n3MeHeHus1. Konnmuectso
Teria ¥ padoTel. BHyTpeHHsIs1 SHEpTHs
OJHOATOMHOI'0 MJICAJIBHOTO ras3a

https://m.edsoo.ru/ff0c5952



https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952

Ne
/o

Tema ypoka

KonnuecTBO Yacos

DJeKTpoHHBIE ITU(POBHIE

Bcero| Kontpoashsie || [IpakTiaeckue 00pa3oBaTebHbIC PECYPCHI
paboThI paboThI
31 |[[TonyromoBasi KOHTpOJIbHAs paboTa. Busl 1 1 bubmuotexa [JOK
TEIUIONEpeIaun https://m.edsoo.ru/ff0c5c36
32 ||YnaenpHaAs TEMIIOEMKOCTD BEIIECTBA. 1 bubmmoreka IJOK
KonruecTBO TEIIOTHI MPH TeIIoneperade. https://m.edsoo.ru/ff0c5¢c36
AnnabaTHBIN MpoIece
33 |([IepBblit 3aKOH TEPMOTMHAMHKH U €TO 1 bubmmoreka [JOK
IPUMEHEHHE K U30IPOIECCaM. https://m.edsoo.ru/ffOc5efc
34 |HeoOpatuMoCTh MPOIIECCOB B MPUPO/IC. 1 bubmmoreka [JOK
Bropoii 3ak0H TepMOIMHAMUKH https://m.edsoo.ru/ff0c6230
35 ([Ipunnum aeiicteus u KI1J TemmoBoit 1 bubmoreka IIOK
MAaIIHHBI https://m.edsoo.ru/ff0c600a
36 ||[{uxi Kapro u ero KIIJI 1
37 |Oxonoruveckue mpooIemMbl 1
TETUTOAPHEPTECTHKHU
38 (OO6obmarommii ypok «MoneKyIsipHas 1 bubmoteka [JOK
¢uznka. OCHOBBI TEPMOIMHAMHUKH https://m.edsoo.ru/ff0c6938
39 (KonTtpombHas paboTa 1mo Teme 1 1 bubmoreka [JOK
«Monexkynsipraas ¢puznka. OCHOBBI https://m.edsoo.ru/ff0c6a50
TEPMOIUHAMHKHY
40 |ITapooOpa3zoBaHue U KOHJICHCAITUSI. 1 bubmoreka IIOK

Hcnapenue u kunexHue

https://m.edsoo.ru/ff0c63b6



https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c63b6

Ne Tema ypoka KosnuecTBo yacos DJeKTpoHHBIE ITU(POBHIE
/1 Bcero|| Koutponbhsie | [IpakTnueckue 00pa3oBaTebHbIC PECYPCHI
paboThI paboThI

41 |AOGcorOTHAS ¥ OTHOCHUTENIbHAS BIAXKHOCTh 1 bubmoreka [JOK
BO31yxa. HachlleHHbIH map https://m.edsoo.ru/ff0c64d8

42 | Teépnoe Teno. Kpucraimmueckue u 1 bubmuotexa [JOK
amop(HBIC Tena. AHU30TPOIHS CBOWCTB https://m.edsoo.ru/ff0c65f0
KpUCTauioB. JKujakue KpucTasibl.
MaTepUaIbI

43 |IlnaBrneHue U KpUcTauu3anus. Y gelibHast 1 bubmuotexa [JOK
TerutoTa raBieHus. CyonmuManus https://m.edsoo.ru/ff0c6708

44 |'YpaBHEHHE TEIUIOBOrO OanaHca 1 bubmmoreka [JOK

https://m.edsoo.ru/ff0c6820

45 |DnexTpu3anus Tel. DNEKTPUUSCKUI 1 bubmmoreka [JOK
3apsAHMK. J[Ba BHIa SJCKTPUUSCKUX 3apsIIOB https://m.edsoo.ru/ffOc6bcc

46 ||IIpoBOAHUKH, TUDIIEKTPUKH U 1 bubmuotexa [JOK
TIOJTYTIPOBOJTHUKH. 3aKOH O COXPaHECHUH https://m.edsoo.ru/ff0c6bcc
3apsiia

47 ||BzaumopericTBue 3apsanoB. 3akoH Kymona. 1 bubmuotexa [JOK
ToueyHoe MaIIMHHOE 3aPSATHOE YCTPOHCTBO https://m.edsoo.ru/ffOc6ced

48 |HanpsoxkéanocTs BHemHUX nojei. [puamun | 1 bubmuorexa [JOK
CYTEPIIO3UIINH YTIEKTPUICCKUX TIOJIEH. https://m.edsoo.ru/ffOc6df2
JIvauM HanpsHKEHHOCTU

49 |PaboTa CHJI JIEKTPOCTATHYECKOTO TTOJIA. 1 but6moreka [JOK

ITorernunan. Pa3HOCTE ITOTEHIINAIOB

https://m.edsoo.ru/ff0c6f00



https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6f00

Ne Tema ypoka KosnuecTBo yacos DJeKTpoHHBIE ITU(POBHIE
n/m Bcero|| Koutponbhsie | [IpakTnueckue 00pa3oBaTebHbIC PECYPCHI
paboThI paboThI
50 |IIpoBOHMKY W JUAJIEKTPUKHU B 1 bu6mmoreka IJOK
SIIEKTPOCTATHYCCKOM ITOJIE. https://m.edsoo.ru/ff0c7018
JusnexTpuueckas IpOHUIIAEMOCTh
51 |[DnekrpoémrocTs. KoHneHcaTop 1 bub6moreka [JOK
https://m.edsoo.ru/ff0c7126
52 [2meKTpoEMKOCTh IITOCKOTO KOHACHCATOPA. 1 bubmmoreka [JOK
DHeprus 3apsHKEHHOTO KOHACHCATOpa https://m.edsoo.ru/ff0c72c0
53 |JlaGopaTopHas pabota "M3mepenue 1 1
3JIEKTPOEMKOCTH KOHAEHcaropa"
54 ([IpuHUMI AEHCTBUSA U TPUMEHEHUE 1
KOHJICHCATOPOB, KOMTUPOBAIBHOTO
YCTPOKCTBA, CTPYHHOTO (DUITBTpA.
DJIEKTPOCTATUYECKAS 3alIUTA. 3a3€MIICHUE
3IEKTPONPUOOPOB
55 |[DnekTpuuecKkuil TOK, 00ECIeUnBarOIUNA €ro 1
cyuiectBoBanue. [locrosaubiii Tok. Cuna
toka. Hanpsokenue. ConpoTtusiieHne. 3akoH
Oma 1151 ydacTka 1uenu
56 |[[TocnenoBaTenbHOE, MapaeIbHOE, 1 1 buomoreka IIOK

CMEIIAHHOE COEAMHEHNE TTPOBOIHUKOB.
JlaGoparopnas pabota «M3ydeHue
CMEIIaHHBIX COCTMHCHHUH PE3UCTOPOBY

https://m.edsoo.ru/ff0c74f0



https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c72c0
https://m.edsoo.ru/ff0c74f0

Ne
/o

Tema ypoka

KonnuecTBO Yacos

Bcero

KonTponbHbie
paboThI

[IpakTnueckue
paboThI

DJeKTpoHHBIE ITU(POBHIE
00pa3oBaTeNbHbIE PECYPChI

57

PaboTa 1 MOIITHOCTH OTKJIFOUEHHUS TOKA.
3akoH J[xoynsa-Jlenna

bubmoreka [JOK
https://m.edsoo.ru/ff0c7838

58

3axoH Oma 151 OJTHOM (3aMKHYTOM)
anekTpuueckoit nenu. Koporkoe
3akitoueHue. JlaboparopHas pabota
«3mepenune DJIC uctoyHmKa TOKa U €ro
BHYTPEHHETO COMPOTHUBIICHUS

bubmoreka [{OK
https://m.edsoo.ru/ff0c7ae0

59

DJIEKTPOHHAS TTPOBOJMMOCTH TBEPJIBIX
METaJIJIOB. 3aBUCUMOCTH COIMPOTHUBIICHUS
METAaJIJIOB OT TeMIIepaTypHI.
CBepXxIpoOBOIUMOCTD

60

[IpomexxyTouHas aTTecTanus

61

DJIEKTPUYECKHM TOK B Bakyyme. CBoOMCTBa
AJIEKTPOHHBIX ITyYKOB

62

[TorynpOBOJIHUKH, UX KOPITyCa U IPUMECHAas!
MpOBOAUMOCTh. CBOMCTBA M—H-TIEPEXO0A.
[TomynpoBOIHUKOBBIE TPUOOPHI

bubmoreka [IOK
https://m.edsoo.ru/ff0c84ae

63

DJIEKTPUYECKHUM TOK B pacTBOpax u
pacriaBax 3JE€KTPOJIUTOB.
DNEKTPOIUTUYECKAS] TUCCOLUAIIHS.
DIJIEKTPOIU3

bubmoreka IIOK
https://m.edsoo.ru/ff0c82ba



https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c82ba

Ne
/o

Tema ypoka

KonnuecTBO Yacos

DJeKTpoHHBIE ITU(POBHIE

[TPOITPAMME

11 KITACC

Bcero| Kontpoashsie || [IpakTiaeckue 00pa3oBaTebHbIC PECYPCHI
paboThI paboThI
64 (2nekTpuueckuil TOK B razax. 1 bubmuotexa [JOK
CaMOCTOSATETbHBIN U HECAMOCTOSATEIHHBIN https://m.edsoo.ru/ff0c84ae
pa3psaa. Monuus. [Inazma
65 (DnexTpuueckue npudOpsI U ycTpoiicTBa M ux| 1 bubmuotexa [JOK
npakTHUecKkoe npuMeHnenue. [IpaBuia https://m.edsoo.ru/ff0c86fc
TEXHUKU 0€30MaCHOCTH
66 ||O6o00maronmit ypok « JIEKTPOTMHAMUKAY) 1 bubmoreka [JOK
https://m.edsoo.ru/ff0c88be
67 |.KonrponbHas paboTa mmo reme 1 1 bubmuotexa [JOK
«DNEKTPOTMHAMUKAY. https://m.edsoo.ru/ff0c8a8a
68 (Pe3eprHbIil ypok. OO00IIAOIIHI YPOK TIO 1 bubmorexa [JOK
temaM 10 Kimacca https://m.edsoo.ru/ffOc8f6c
OBIIEE KOJIMYECTBO YACOB T1O 68 6 5



https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c8f6c

Ne Tema ypoka KosmmuectBo vacos DneKTpOHHBIE TU(POBHIE

/1 Bcero| Kontponbhebie || [TpakTrueckue 00pa3oBaTeNIbHBIC PECYPCHI

paboThI paboThI

1 |IlocTostHHBIE MArHUTHI U UX B3aumojeicTeue.| 1 bu6mmoreka IJOK
MaruauTtHOe mosie. BekTop MarHuTHOH https://m.edsoo.ru/ff0c9778
UHAYKIUHU. JINHUM MarHUTHON UHAYKIIMH

2 |MarauTHOe€ noJje npoBoAHuKa ¢ TokoM. OmbiT| 1 bubmuorexa [JOK
Opcrena. BzanmoaelicTBre MPOBOIHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM

3 |JlabopatopHas pabota «13yueHue 1 1 bubnuorexa [JOK
MarHUTHOTO TIOJISl KATYIIKH C TOKOM) https://m.edsoo.ru/ff0c98fe

4 ||JleficTBUE€ MAarHUTHOTO TOJIsI HA TIPOBOJIHUK C 1 1 bubmoteka [IOK
tokoM. Cuita Amrepa. JlaboparopHast pabota https://m.edsoo.ru/ff0c9ac0
«HccnenoBanne neMCTBUS IIOCTOSIHHOTO
MarHuTa Ha paMKy ¢ TOKOM»

5 ||[leiicTBME MAarHUTHOTO MOJIA HA IBWXKYyIIytocs || 1 bubmoteka [IOK
3apspkeHHYI0 yactuily. Cuita JlopeHia. https://m.edsoo.ru/ff0c9df4
Pabota cunbHbie Jlopeniia

6 |OnextpomarautHas uHAYKIHA. [ToTok 1
BEKTOPHBIX MarHUTHBIX UHAYKIHW. [Ipupona
OJIC. 3aK0H ANEKTPOMAarHUTHOM MHIYKIIUU
Qapanes

7 |JlaGopatopHas padota «¥ccinenopanue 1 1 bubmmoreka [JOK
BO3/ICUCTBUS JICKTPOMATHUTHON UHIYKIIUNY https://m.edsoo.ru/ff0cal50

8 |MHAYKTUBHOCTH. SIBIEHHE CAMOUHIYKIIUH. 1 bubmoteka [IOK

OJIC caMOMHIYKIIMH. DHEPTUsl MArHUTHOTO

https://m.edsoo.ru/ff0ca600



https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c9ac0
https://m.edsoo.ru/ff0c9df4
https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600

Ne Tema ypoka KosmmuectBo vacos DneKTpOHHBIE TU(POBHIE
/1 Bcero| Kontponbhebie || [TpakTrueckue 00pa3oBaTeNIbHBIC PECYPCHI
paboThI paboThI
0JIs1 KATYIIKA C TOKOM. DJIEKTPOMAarHUTHOE
noJie

9 ||BxomHOM KOHTPOJb 1

10 ||O6006maromuii ypok «MarHuTHOE TIOJIE. bubmoreka [JOK
DICKTPOMAarHUTHAS WHIYKIIHS https://m.edsoo.ru/ffOcab82

11 |KonTponpHas padbota no teme « MarHuTHOE 1 1 bubmorexa [JOK
noJie. DICKTPOMAarHUTHAST MHITYKITHS) https://m.edsoo.ru/ffOcad58

12 ||CB0OOIHBIE MEXaHHYECKHE KOJICOaHMS. 1 bubmoteka [IOK
['apmonmnueckue koneOaHus. Y paBHEHUE https://m.edsoo.ru/ffOcaf06
rapMoHudeckux kosiebanuii. [IpeBparnienue
DHEPTETUKHU

13 |JTabopatopnas padota «MccmenoBanue 1 1
3aBUCUMOCTH TEpHOa MAIICHBKUX Pa3MEPOB
OT JIJTMHBI HUTH U BECa MacChI»

14 |KonebarenbHblit KOHTYp. CBOOOIHBIE 1 bubmuorexa [JOK
DJIGKTPOMArHUTHBIC KOJICOAHUS B HIeaTbHOM https://m.edsoo.ru/ff0ch820
MTOBOPOTHOM KOHTYpPE. AHAIOTHS MEXITY
MEXaHUYECKUMU U DJICKTPOMArHUTHBIMH
KOJIeOaHUSIMU

15 |®opmyna TomcoHa. 3aKOH COXpaHEHUS 1 bu6moreka [JOK
SHEPIrHU B UICATTBHOM KOHTYPE https://m.edsoo.ru/ffOcb9c4

16 |[IpexncraBienue 0 3aTyXarOMIMX KOJCOAHUSX. 1 bu6mmoreka [JOK

BLIHY)KI[CHHI)IG MeXaHWYEeCKHEe KOJIecOaHus.

https://m.edsoo.ru/ffOcbb86



https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0caf06
https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86

Ne Tema ypoka KosmmuectBo vacos DneKTpOHHBIE TU(POBHIE
n/m Bcero| Kontponbhebie || [TpakTrueckue 00pa3oBaTeNIbHBIC PECYPCHI
paboThI paboThI
Pe3onanc. Beinyx1eHHbBIE
AIIEKTPOMArHUTHBIE KOJIeOaHus
17 |[lepemennsiii Tok. CUHYCOUIATBHBIN 1 bubmuorexa [JOK
IIEPEMEHHBIA TOK. MOIIIHOCTh IIEPEMEHHOTO https://m.edsoo.ru/ffOcbd34
TOKa. AMITTUTY/THAs CUJIA U IEUCTBYIOIIEE
3HAYECHHUE TOKA U HAIPSKEHUS
18 |Tpancdopmarop. [IpousBoacTso, nepegava u | 1
noTpeOIeHUE SIEKTPUIECKON IHEPTUU
19 |YcTpoiicTBO M IPaKTHIECKOE MPUMECHECHHE 1 bubmoreka [JOK
IIpH 3BOHKE, TeHEpaTOpe TIEPEMEHHOTO TOKa, https://m.edsoo.ru/ff0cc324
JMHUSX DJIEKTPOTIEpe1aun
20 |Dkonoruueckre pucKu Mpy MPOU3BOACTBE 1
anekTposHeprur. KyabTypa ncmonbp30BaHus
AIICKTPOIHEPTHH B TIOBCETHEBHOM KU3HH
21 |MexaHUYeCKHE BOJHBI, YCIOBUS 1 bubmoreka [JOK
pacnpoctpanenus. [lepuoa. CkopocThb https://m.edsoo.ru/ffOccab4
pactpoCTpaHEHUS U JJTMHA BOJIH.
[TonepeuHbie U TTMHHBIC BOJTHBI
22 |3Byk. CkopocCTh 3ByKa. 'pOoMKOCTH 3BYyKA. 1 bubmmoreka [JOK
BeicoTta Tona. TemOp 3Byka https://m.edsoo.ru/ffOcccOc
23 |DmeKTpoMarHUTHBIC BOJIHBI, UX CBOMCTBA H 1 bu6moreka [JOK

cKopocTb. I1IKkasa 3J1eKTPOMarHuTHBLIX BOJIH

https://m.edsoo.ru/ffOccfe0



https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cc324
https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0

Ne Tema ypoka KosmmuectBo vacos DneKTpOHHBIE TU(POBHIE
/1 Bcero| Kontponbhebie || [TpakTrueckue 00pa3oBaTeNIbHBIC PECYPCHI
paboThI paboThI

24 | TIpuHITUTIBI PAJIMOCBS3HU U TEICBUICHUS. 1
Pa3ButHe cpenctB cBs3u. Pannonokarus

25 |[KonTposnbHas padora «KojaebaHus U BOJHBI 1 1 bubmmoreka [{OK

https://m.edsoo.ru/ffOcc6f8

26 |[IpsmonuHeiHOe pacIpOCTpaHEHUE CBETA B 1 bubmorexa [JOK
BHEIIHEH cpenie. ToUYeUHbIi HCTOYHHK CBETA. https://m.edsoo.ru/ff0cd350
JIyd cBera

27 |OTpaxenue cBeTa. 3aKOHBI OTpakeHus cBeTa. | 1 bubmorexa [JOK
[MocTpoeHre n300paKeHH B TIIOCKOM https://m.edsoo.ru/ffOcd4e0
3epKaje

28 |[Ipenomnenue cBera. [lomHOE MccnenoBanue 1 1 bu6mmoreka IJOK
otpaxkeHus. [IpenenbHbIi yroi MoJIHOTO https://m.edsoo.ru/ffOcd7f6
BHYTPEHHET0 OTPaKEeHUS.
[TosryronoBast KOHTpoJsIbHAsA paboTa

29 |JlabopatopHas pabota «3mepenue 1 1 bubmoreka [JOK
TIOKa3aTeJsl MPEJIOMIICHHUS CTEKIIa https://m.edsoo.ru/ffOcd67a

30 |JIunzel. [locTpoeHne n300pakeHus B TUH3E. 1 bubmoreka [JOK
dopmyIia TOHKUX JHH3. Y BEIIMUYCHHUE JIMH3 https://m.edsoo.ru/ffOcddle

31 |JlaGopatopHas padota «¥ccienoBanue 1 1

CBOMCTB M300paKeHUSI B JIMH3aX»



https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cdd1e

No Tema ypoka KonunuectBo wacos DneKkTpoHHBIC IU(PPOBHIE

/1 Bcero| Kontponbhebie || [TpakTrueckue 00pa3oBaTeNIbHBIC PECYPCHI

paboThI paboThI

32 |ducnepcus cBeta. CI0XKHBIN cocTaB 0eI0ro 1 1
ceeta. LIger. JlaboparopHas paboTa
«Habmroienre Aucrepcuu CBeTa»

33 |Uurepdepennus ceera. Judpaxius ceera. 1 bubmuorexa [JOK
JludpakuonHas pemeTka https://m.edsoo.ru/ffOced22

34 |[TonepednocTs cBeTOBBIX BOJH. [lomsapuzamms| 1 bubmoreka [JOK
cBeTa https://m.edsoo.ru/ffOcf02e

35 |OnTtrueckue mpuOOPHI U yCTPOMCTBA U 1
YCIIOBHSI KX O€30ITaCHOTO IPUMCHCHHUS.

36 |["paHuIIBl IPUMEHUMOCTH KIACCHYECKON 1 bubmorexa [JOK
MexaHuKH. [TocTynaTel OlleHKH https://m.edsoo.ru/ffOcf862
OTHOCHUTEITLHOCTH

37 |OTHOCUTENBHOCTHh OJHOBPEMEHHOCTH. 1 bubmuorexa [JOK
3ameICHHE BpEMEHH M COKpAICHUE JTTHHBI https://m.edsoo.ru/ffOcfa42

38 |DHeprust u UMIYJIbCHO-PENATUBUCTCKOMN 1 bubmuorexa [JOK
yacTulbl. CBA3b MacChl C aKTUBHOCTBIO U https://m.edsoo.ru/ffOcfc68
UMITYJIbCOM. DHEPTHUSI OCEHU

39 |[KonTpombHas padora «Ontruka. OCHOBBI 1 1 bu6moreka [JOK
pa3pabOTKH TEOPUH OTHOCUTEIHHOY https://m.edsoo.ru/ffOcf6f0

40 ||[Dotonbl. Dopmyina [Inanka. DHeprus u 1 bubmuorexa [JOK

UMIyJIbCHOE (POTOHA

https://m.edsoo.ru/ffOcfel6



https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cfe16

Ne Tema ypoka KosmmuectBo vacos DneKTpOHHBIE TU(POBHIE
/1 Bcero| Kontponbhebie || [TpakTrueckue 00pa3oBaTeNIbHBIC PECYPCHI
paboThI paboThI
41 ||OtkpsiTHE U UccienoBanue Gporodddekra. 1 bubmmoreka [{OK
OmnpiTer A. I'. CroneroBa https://m.edsoo.ru/ffOcffc4
42 |3akonsl potorddexra. YpaBHeHHE 1 bubmmoreka [{OK
OuiHmTeHa 1 potodrdpdexra. Potord ekt https://m.edsoo.ru/ff0d015e
«KpacHas rpanuma»
43 |HaBnenue cBera. OnwiTel I1. H. JleOenena. 1 bubmoteka [IOK
XUMHAYECKOE NEUCTBUE CBETA https://m.edsoo.ru/ff0d04a6
44 |TexHUYECKHE YCTPOICTBA U MPAKTUUECKOE 1
npuMeHeHue: (OoTo3EMEHT, (POTOJATUHK,
COJIHEUHasi OaTapesi, CBETOIUOI.
45 |[Permrenue 3aga4u 1o TeMe « DIEMEHTEI 1 bubmoteka [IOK
KBaHTOBOW OITHKI» https://m.edsoo.ru/ff0d0302
46 |Moxenb atoma TomcoHa. OIBITEI 1 bu6mmoreka [JOK
Pesepdopa o paccesiHuo 0-4acTHII. https://m.edsoo.ru/ff0d091a
[InanerapHast MOJIE€NIb aTOMA
47 |[Tocrynatel bopa 1 bubmuorexa [JOK
https://m.edsoo.ru/ff0dOafa
48 |N3mydyenue u pazneneHue (GOTOHOB MPU 1 bu6moreka [JOK
nepexoie aToMa ¢ OJIHOTO YPOBHS SHEPTUH Ha https://m.edsoo.ru/ffOdOafa
JIpyrou. Bunasl criekTpoB
49 |BoxHOBBIC CBOMCTBA YacTHIl. BOHBI 11e 1 bu6moreka [JOK

bpoiisa. KoprycKynsipHO-BOJTHOBOW TyalIu3M.
CHOHTaHHOE U BBIHYKJICHHOE U3TyUYEHHE

https://m.edsoo.ru/ff0d0ca8



https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d04a6
https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d091a
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0ca8

No Tema ypoka KonunuectBo wacos DneKkTpoHHBIC IU(PPOBHIE
n/m Bcero| Kontponbhebie || [TpakTrueckue 00pa3oBaTeNIbHBIC PECYPCHI
paboThI paboThI

50 |OtkpbiTHE panoaKTUBHOCTU. ONBITHI 1 bubmmoreka [{OK
Pesepdopaa o omnpeeiieHno cocTaBa https://m.edsoo.ru/ff0d0fd2
PaANOAKTUBHOTO U3ITyUYEHHUS

51 ||CeoiicTBa anb(a-, 6eTa-, raMMa-u3IyIeHUS. 1
HccnenoBanre paquoakTUBHOCTH Ha KUBBIX
opraHu3Max

52 |OtkpbITHE TPOTOHA U HEUTpOHA. 30TOMBI. 1 bubnuorexa [JOK
Anbda-pacniaa. DIEKTPOHHBIA U https://m.edsoo.ru/ff0d1162
MO3UTPOHHBIN OeTa-pacnai. ['amma-
U3ITy4YEeHHE

53 |DHeprus cBsI3U HYKJIOHOB B siape. SAnepHbie 1 bu6moreka [JOK
coctostHu. SnepHblit peakTop. [IpoOiemsl, https://m.edsoo.ru/ff0d1356
MEPCTIEKTUBBI, IKOJIOTHUECKUE aCTICKTHI
SAJIEPHON IHEPIETUKHU

54 | 9nemeHTapHbie yacTUlbl. OTKpBITHE 1 bu6moreka [JOK
NO3UTPOHA. MEeTO Il HAOTIOICHUS U https://m.edsoo.ru/ff0d0e38
pPEruCTpaliy dJIEMEHTAPHBIX YaCTHII.
Kpyrasii cron «@yHaaMeHTaIbHbIE
B3aMMOJICUCTBUSA. ENMMHCTBO (hrU3mdecKux
KapTUH MUDPa»

55 |Bua 3Bé3nnoro neba. Co3Be3aus, ipKue 1

3BE3/bI, INIAHETHI, X BUAUMOE IBIKECHUE.
CoHeuHas cucremMa



https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d0e38

/o

Tema ypoka

KomuyecTBO Yacos

Bcero

KonTposnbHbie
paboThI

[IpakTnueckue
paboThI

DneKTpOHHBIE TU(POBHIE
o0Opa3oBaTeNbHbIE PECYPCHI

56

Comnie. CosiHeYHast aKTUBHOCTE. VICTOYHUK
sHeprun CosHIa 1 3BE3]1

57

3BE3/1bI, X OCHOBHBIEC XaPAKTEPUCTUKH.
3BE3/1bI TJIABHOM IOCJICIOBATECILHOCTH.
BuyTtpennee ctpoenue 38311 COBpeMEHHBIE
MPEJICTABICHUS O IPOUCXOXKICHUU U
sBoJirorini CoJTHIIA U 3BE3/I.

58

Muteunsiii [1yte — Hama ["amakrtuka.
[Tonoxenue u nBuxeHue ColHIA B
["anaktuke. I'anmaktuku. YEpHbIE AbIPHI B
A/Ipax TATAKTUKU

59

Bcenennas. Paz6eranue ranaktuku. Teopust
BEJIMKOT'O B3pbIBa. PEIMKTOBOE U3IIyYeHHE.
MeraranakTuka

60

Hepemennsie mpo0sieMbl aCTPOHOMUU

61

KontponsHas paboTa «91eMeHThI
aCTPOHOMUU U acTPOU3UKI

62

O6o06maronuit ypok. Ponb ¢pusuku u
ACTPOHOMHUM B S3KOHOMHUYECKOM,
TEXHOJIOTUYECKOM, COL[UAJILHON U ATUUYCCKOU
JESATEIIbHOCTU YEJIOBEKA




No
/o

Tema ypoka

KomuyecTBO Yacos

Bcero

KonTposnbHbie
paboThI

[IpakTnueckue
paboThI

DneKTpOHHBIE TU(POBHIE
o0Opa3oBaTeNbHbIE PECYPCHI

63

Oo6o6maronuit ypok. Posb u Mecto Gu3HNKU U
aACTPOHOMHH B COBPEMEHHOW HAyYHOU
KapTHHE MUpa

64

O6o06maronuii ypok. Posb ¢puznaeckux
TEOPHI B MPEJCTABICHUH O (PH3NICCKOI
KapTUHE MHpa

65

O6o6maronuii ypok. Mecto ¢pu3ndecKux
KapTUH MHUpPa B IICJIOM PSITY COBPEMCHHBIX
CCTCCTBEHHO-HAYYHBIX IIPEICTABICHHUH O

IPUPOJIC

66

[IpomexxyTouHas aTTecTanus

67

PezepBHbIil ypok. Ontuka. OCHOBBI
pa3pabOTKH TEOPUU OTHOCUTEILHO

68

Pesepusblii ypok. KBanToBas ¢puzuka.
DNeMEeHThI ACTPOHOMMH U aCTPOPUIUKHU

bubmoteka [IOK
https://m.edsoo.ru/ff0d1784

OBILIEE KOJIMYECTBO YACOB 11O
[TPOI'PAMME

68



https://m.edsoo.ru/ff0d1784

		2023-09-13T11:20:11+0200
	Вольвач Людмила Николаевна




