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HOACHUTEJIBHAA 3AIIMCKA

[Iporpamma 1o ¢u3uke 06a30BOr0 YpPOBHS Ha YPOBHE CpeaHEro oOIero
oOpa3oBaHus pa3zpaboTaHa Ha OCHOBE MOJOKEHHUW U TpeOOBaHUM K pe3yJjbTaTam
OCBOCHHMSI OCHOBHOM 00pa3oBaTeNbHOW Mporpammsl, npeactaBieHHbIX B OI'OC
COO, a Ttakxe c yuéroMm ¢enepaibHOM paboyell NporpaMmbl BOCIUTAHUSA U
KOHLEMUMU TMpenojaBanus ydeOHoro mnpeamera «Pusnka» B 00pa3zoBaTEIbHBIX
OopraHu3anusix Pocculickon Denepanuu, pean3yroImux OCHOBHBIE
o0Opa3oBaTeIbHbIE POTPAMMBI.

Copepxanue mnporpamMMmbl MO (U3MKE HaNpaBiIeHO Ha (QOpMUPOBAHUE
€CTeCTBEHHO-HAYyYyHOU KapTuUHBl MHupa oOydaomuxcs 10-11 knaccoB mpu
o0y4yeHuu ux ¢u3nke Ha 0a30BOM YPOBHE Ha OCHOBE CUCTEMHO-IESITEILHOCTHOTO
nonxona. Ilporpamma mo ¢usuke coorBerctByeT TpeboBanusim PI'OC COO
IUTAHUPYEMBIM JIMYHOCTHBIM, MPEAMETHBIM M METaNpeJIMETHBIM pe3ysbTaTam
oOydeHHMsI, a TakKe YUYHUTHIBAET HEOOXOJMMOCTb pPEaM3alli MEKIPEIMETHBIX
CBsA3€l (PU3MKM C €CTeCTBEHHO-HAYYHBIMU Yy4e€OHBIMH mpeameTramu. B Hel
OTIPEIEIISIIOTCS. OCHOBHBIC LEIM M3Yy4eHHs] (U3MKU HA YPOBHE CPEIHEro OOIIero
o0Opa3oBaHus, TUIAHUPYEMBIE PE3yJIbTaThl OCBOCHUSI Kypca (PU3HMKHU: JTUIYHOCTHBIE,
MeTanpeaMETHBIC, MPeAMETHBIC (Ha 0a30BOM ypOBHE).

[Iporpamma no ¢pu3uKe BKIIOYALT:

e IUIAHUPYEMBIE PE3YyJIbTaThl OCBOCHUS Kypca (PU3UKU HAa 6a30BOM YpPOBHE, B

TOM YHCJIE TIPEIMETHBIE Pe3yJIbTaThI 110 ToJaM 00y4YeHHUS,

e cojepxanue yueOHoro npeamera «dusuka» mo rogam oOydeHHUs.

dusnka Kak Hayka O Hambosee OOIIMX 3aKOHAX MPUPOJBI, BBICTyIAs B
KauecTBe y4eOHOTO MpeJMEeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIA BKJIaJd B CUCTEMY
3HaHUM 00 okpyxaromem Mupe. [lIkoapHbIN Kype GU3UKHA — CHCTEMOOOPA3yIOIIHMA
JJI €CTECTBEHHO-HAYYHBIX YU€OHBIX MPEIMETOB, OCKOJIbKY (PU3NUYECKHE 3aKOHbBI
JeXaT B OCHOBE IIPOIIECCOB U SBIICHHM, HM3y4aeMbIX XUMHEH, OHOJIOTHEH,
dusmdeckoir reorpadueri m actpoHomueid. Mcmonap3oBaHWEe HW aKTHBHOE
npUMeHeHne (U3NYECKUX 3HAHMM  ONpeneNsieT XapakTep M pa3BUTHE
pa3HOOOpa3HBIX TEXHOJOTMH B cdepe DSHEpPreTUKH, TPAHCIOPTa, OCBOCHUS
KOCMOCa, TOJIYYeHHUS HOBBIX MaT€pHANOB C 33aJaHHBIMH CBOWCTBAMHU U JPYTHX.
W3ydyenne (QU3MKH BHOCHT OCHOBHOW BKJaJ B (OPMHUPOBAHUE €CTECTBEHHO-
HAyYHOW KapTHUHBI MHpa oOydarommxcs, B (GOpPMUPOBAHHWE YMEHUN MPUMEHSTH
HAYYHBIA METO]] IO3HAHUS MIPH BBINOJIHEHUU UMHU YUEOHBIX UCCIICTOBAHUIL.

B ocHOBYy kypca Gu3uMKM [J11 YPOBHS CpEIHETO OO0Iero oopa3oBaHUs
MOJIOXKEH pAX HUAEH, KOTOpPbIE MOXHO paccMaTpUBaTh KakK MPUHLMIBI €ro
MOCTPOEHUS.



Hoes yenocmnocmu. B COOTBETCTBUM C HEW KypC SBISETCA JIOTUYECKH
3aBEPIIEHHBIM, OH COJEPKUT MaTepual U3 BCEX Pa3fesioB (PU3MKH, BKIIOYAET KaK
BOIIPOCHI KJIACCUYECKOH, TaK 1 COBPEMEHHOM (DU3HKHU.

Hoes cenepanuzayuu. B cOOTBETCTBUM C HeW Marepuan Kypca (U3UKU
o0beMHEH BOKPYr (Qu3nyeckux Teopud. Benymum B Kypce sBiseTCs
(opMUpoBaHUE TPEACTABICHUN O CTPYKTYPHBIX YPOBHSIX MATE€pUH, BELIECTBE U
ToJie.

Hoes eymanumapuzayuu. EE peanuzauusi mpeanoyiaraeT HCIOJIb30BaHUE
IYMaHUTApHOTO TOTEHIMala (PU3NYECKONM HAyKH, OCMBICICHUE CBS3U PA3BUTHUSA
¢u3uku ¢ pa3BuTMEM OOIECTBAa, a TakkKe C  MHUPOBO33PEHUYECKUMH,
HPaBCTBEHHBIMU U 3KOJIOTMUYECKUMU TIpoOIeMaMu.

Hoess  npuknaonoti  nHanpaenennocmu. Kypc ¢Gusuku mpenmnosiaraet
3HAKOMCTBO C IIUPOKUM KPYIOM TEXHUYECKUX M TEXHOJOTUYECKUX MPHUIOKEHUN
U3YYEHHBIX TEOPUH U 3aKOHOB.

Hoes sxonocusayuu peanusyeTcss TMOCPEACTBOM BBEIACHHUS DIIEMEHTOB
collepKaHMs, TOCBSIIEHHBIX OKOJIOTMYECKUM TMpoOjemMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHbI C PA3BUTHEM TEXHHKH M TEXHOJOTUH, a TaKkxkKe 00CYXKICHHS
po0JieM palMOHAIBHOTO MPUPOIOTIONB30BAHUS U HKOJIOTHYECKON 0€30M1aCHOCTH.

Crep:KHEBBIMH JJIEMEHTaAMH Kypca (U3MKM Ha YpOBHE CpEAHEro oOIero
obpaszoBaHus SBJISIOTCS (husuueckue Teopun (GopMmupoBaHHME NpPEACTABICHUN O
CTPYKTYpE MOCTPOCHUS (PU3UUYECKON TEOpUH, poiiu (HyHAAMEHTAIBHBIX 3aKOHOB U
NPUHLUIIOB B  COBPEMEHHBIX IMpPEACTABICHHUSAX O NPUPOJE, TIpaHHIAX
MPUMEHUMOCTH TEOPHH, JJIsI ONUCAHUS €CTECTBEHHO-HAYYHBIX SIBICHUN U
IIPOIIECCOB).

CHUCTeMHO-/IeSITEIbHOCTHBIN MOAX0J B Kypce (U3UKU pean3yeTcs Mpexe
BCEro 3a CU€T OpPraHu3alliy SKCIEPUMEHTAIBHOU NESITEIbHOCTH O00YyYarOIUXCs.
s Ga3oBoro ypoBHS Kypca GU3HKA — OTO HCIOJIB30BAHHE CHCTEMBI
(pOHTAIBHBIX KPAaTKOBPEMEHHBIX OSKCIIEPUMEHTOB M JIaOOpaTOpHBIX padorT,
KOTOpbIE B Iporpamme mo (u3uke 0ObeIUHEHBI B OOLIMI CIHCOK YUYEHHYECKHX
MpaKTUYECKUX padoT. BbljeneHne B yka3aHHOM IepeuHe JIabopaTOpHBIX padorT,
IPOBOJUMBIX JJII KOHTPOJAS M OLEHKH, OCYIIECTBIISIETCS Y4YaCTHHKaAMU
00pa30BaTeNBHOrO IMpollecca HCXOAS U3 OCOOEHHOCTEH IUIaHUPOBAaHUS U
ocHamleHuss kaOuneta ¢usuku. Ilpm >TomM oOecreynBaeTcss OBIAJCHUE
OOy4aroUIMMHCS YMEHUSIMH TPOBOJUTH KOCBEHHBIE H3MEPEHHMs], HCCIEIOBAHUS
3aBUCUMOCTEH (PU3MYECKMX BEIUYMH U TIIOCTAHOBKY OIBITOB IO IPOBEpKE
MIPEI0KEHHBIX TUIIOTES.

bonpiioe BHUMaHUE yAENSETCA PEUIEHUI0 PAaCYETHBIX M KA4YE€CTBEHHBIX
3anad. Ilpu 3TOM Ay pacu€THBIX 3a7a4 NPUOPUTETOM SBIISIIOTCSA 33Jla4d C SBHO
3aJJaHHOH (PU3UUYECKON MOJIENBIO, MO3BOJIAIOIINE IPUMEHITh U3YYEHHbIE 3aKOHBI U



3aKOHOMEPHOCTH KaK M3 OJHOTO pas3jena Kypca, TaK M WHTCTPHUPYS 3HAHUS W3
pa3HBIX pa3nesoB. [ KaueCTBEHHBIX 3a/1ad MPHOPUTETOM SIBIISIFOTCS 3aJlaHUS HA
oOBsSICHEHHE TPOTEeKaHUS (U3MUECKUX SBICHUW W TIPOIECCOB B OKpYXKaromiei
KU3HHU, Tpelyromue BbIOOpa (Qu3nueckodl Mojaenud JUisi CUTYallMd IMPaKTHUKO-
OpPHUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBun ¢ TpeboBanusimu PI'OC COO k MarepuanbHO-
TEXHUYECKOMY OOECIEUCeHHI0 Y4YeOHOTO mpoliecca 0a30BbIM  ypOBEHb Kypca
bu3MKKM HA YPOBHE CPEIHETO O0IIEro oOpa3oBaHus JOJDKEH U3Y4aThCs B YCIOBUSIX
NIPEeIMETHOTO KaOWHeTa (U3MKU WM B YCIOBUSX HMHTCTPHPOBAHHOTO KaOWHETa
NIPEIMETOB €CTECTBCHHO-HAYYHOro IWKIa. B kaOuHeTe (DU3WMKHM JODKHO OBITH
HeoOXxoauMoe J1abopaTopHOe OOOPY/IOBaHUE [IJIsi BBHITIOJIHEHUS YKa3aHHBIX B
nporpaMme 1o (PU3MKEe YUYEHUICCKUX MPAKTUYECKUX PabOT U JEMOHCTPAIIMOHHOES
obopynoBaHue.

JleMoHCTpanmoHHoe o0opyaoBaHUE (HOPMUPYETCS B COOTBETCTBHH C
NPUHIIMIIOM MHHUMAJIBHOW JIOCTATOYHOCTH W  OOCCIICUYMBACT ITOCTAHOBKY
NEPEUNCICHHBIX B IporpaMMe 1O (GU3MKE KIFYCBBIX JEMOHCTpAIUi IS
UCCIICIOBAHUS  W3y4acMbIX SIBJICHUH ©  TPOIIECCOB, OMIMPUYECKHX U
(dyHIaMEeHTaIbHBIX 3aKOHOB, X TEXHUYECKUX MPUMEHEHHI.

JlaGopaTtopHoe 00OpyJIOBaHUE JUISI YYEHHUECKHUX MPAKTUYECKUX pPadoT
dopmMupyeTcst B BUe TEMAaTHYECKHUX KOMILUIEKTOB M 00OECIeYMBAETCS B pacyeTe
OJIHOTO KOMIUIEKTa Ha JBYX OOydYalIIuXcsi. TeMaTHYeCKue KOMILIEKTHI
71a00paTopHOTO OOOPYIOBAHMS JOKHBI OBITh TIOCTPOSHBI HAa KOMIUICKCHOM
MCIIOJIb30BAaHUM AHAJOTOBBIX U IU(POBBIX MPHUOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTEIBHBIX CUCTEM B BUJIE TM(POBBIX TaOOPATOPUH.

OCHOBHBIMH LIETISIMU U3y4€HUS PU3UKH B 0011eM 00pa30BaHUM SBIISIFOTCS:

e (opmupoBanre uHTEpeca M CTpEeMJICHUS OOYYaIOIMIUXCS K HAYYHOMY
U3YYCHHUIO TPUPOJIbI, PA3BUTHE WX HHTEIUICKTYyaJbHBIX U TBOPYECKUX
CHOCOOHOCTEH;

e pa3BUTHE MPEACTABICHUI O HAYYHOM METOJE MO3HAHUS U (POPMUPOBAHUE
UCCJIEIOBATEIHLCKOTO OTHOIIEHUS K OKPYKAIOIUM SIBIICHUSM;

e (opmMupoBaHHE HAYYHOTO MHPOBO33PCHHSI KAaK pPE3yibTara H3yYCHHS
OCHOB CTPOCHHUS MaTepuu U (PyHIaMEHTATHHBIX 3aKOHOB (DH3UKH;

e (dopmupoBanne yMmMeHUN OOBSICHATH SBICHUA C HCIHOJIB30BAaHUEM
du3nUecKnX 3HAHUN 1 HAYIHBIX JOKA3aTeIbCTB;

e (opmupoBaHme mpeACTaBICHUN O poiu (PU3UKH IS PA3BUTHS JIPYTUX
€CTECTBEHHBIX HAaYK, TEXHUKU U TEXHOJIOTHH.

JlocTmkeHne ITUX Ieleld 00ecTieunBaeTCsl PEIICHUEeM CIEAYIOINUX 3a/1ad B

MpoIiecce u3yueHus Kypca (U3MKH Ha YPOBHE CPETHETO 00111ero o0pa3oBaHus:



e TMpuoOpeTeHue CUCTEMBl  3HAHUU 00 o01mux buznyecKux
3aKOHOMEPHOCTSIX, 3aKOHAX, TEOPHUSIX, BKJTFOUAs MEXaHUKY,
MOJIEKYJIIPHYIO  (PU3UKY, BJIEKTPOJMHAMHKY, KBAHTOBYIO (U3HKY U
AJIIEMEHTBI aCTPOPU3UKH;

e (opmMupoBaHHEe yMEHUH TPUMEHITH TCOPETUYCCKUE 3HAHWUS IS
OOBSICHCHHS (PU3NYECKUX SBJICHUH B TPUPOAC H JUIS TIPUHATHS
IIPAKTUYECKUX PELICHUM B IIOBCEIHEBHOM KU3HH;

e OCBOGHHE CIOCOOOB peIICHHWsS pa3IUYHbIX 3a7ad C SBHO 3aJlaHHOU
¢u3ndeckoll MOJENbI0, 3ajad, MOJPa3yMEBAIOIMIUX CaMOCTOSATEIHHOE
co3manue (HU3NUECKON MOJIeNH, aICKBAaTHOW YCIOBHSIM 3aa4H,

e TMOHUMaHUE (U3MYECKHUX OCHOB W TPHUHIIUIIOB JEHCTBUS TEXHHUYECCKUX
YCTPONCTB M TEXHOJIOTMYECKUX MPOIIECCOB, UX BIHMSHUSA HA OKPY KAFOIIYIO
cpeny;

e OBJAJCHHEC METOJAMH CaMOCTOSTCIBHOTO IJIAHUPOBAHMS M IPOBEICHHS
(GU3HUECKUX DKCIIEPUMEHTOB, aHAIM3a W HHTEPIPETAllM HWHPOPMAIIHH,
OTIpeIeTICHUS TOCTOBEPHOCTH TIOJTyUYEHHOTO PE3yJIbTara,

e CO3JIaHUE YCIIOBUH ]IS Pa3BUTHUS YMEHUU MPOCKTHO-UCCIICIOBATEILCKOMH,
TBOPUYECKOU JEATETHLHOCTH.

Ha wusyuenue ¢usuku (06a30BbIii ypOBEHb) Ha YpPOBHE CpPEIHETO OOIIEro
obpazoBanus orBoauTcs 136 yacos: B 10 kiacce — 68 yacoB (2 vaca B Hefeli0), B
11 kiracce — 68 yacoB (2 yaca B HEJEIIO).

[Ipemmaraemeiii B mporpamMme 10 (U3MKE IEpEeUeHb JIA0OpATOPHBIX H
NPAKTUYECKUX padOT SBISETCS PEKOMEHJOBAaHHBIM, YYMUTENh JENaeT BHIOOD
NPOBEJICHUS JIa0OPAaTOPHBIX PAOOT W OMBITOB € YYETOM HMHAUBHUAYATbHBIX
0COOCHHOCTEH 00yJaroITUXCsl.



COAEPXAHUE OBYUYEHUA
10 KJIACC

Pa3nen 1. ®u3nka u MeToAbl HAYYHOT O NO3HAHUA

®u3nka — Hayka o mpupone. HaydyHbie mMeTOABI NMO3HAHUS OKPYKAIOIIETO
mupa. Ponp dkcnepuMeHTa W TEOpUHM B IPOLECCE TNO3HAHMS MPUPOIBI.
DKCHEepUMEHT B (PU3HUKE.

MopnenupoBanue (pU3MYECKUX SIBJICHUNA M MpolieccoB. HayuHble rumoressl.
duznyeckre 3aKOHbl U TEOPUH. ['paHUIBIl TPUMEHUMOCTH (PU3UYECKUX 3aKOHOB.
[IpuHIMI COOTBETCTBHUS.

Ponb u mMecto ¢u3uku B GOpMHUPOBAHUU COBPEMEHHON HAy4YHOM KapTUHBI
MUpa, B IPAKTUYECKOMN AEATEIBHOCTH JIFOJIEH.

Llemoncmpayuu

AnHanoroBele U UU(POBBIE H3MEPUTENbHBIE MPUOOPHI, KOMIIBIOTEPHBIE
JTaTUYUKH.

Pa3nen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe ABUKEHHE. OTHOCHUTEIBHOCTh MEXAHUYECKOIO JIBUKEHUS.
Cucrema otcuéra. TpaekTopus.

[Tepemeriienre, ckopocth (CpefHsis CKOPOCTh, MIHOBEHHAs CKOpPOCTh) M
YCKOPEHUE MaTepUaIbHOM TOYKH, HUX MPOEKIMU HAa OCU CHUCTEMBI KOOpIWHAT.
CnoxeHue nepeMeIIeHnil U CI0KEHHE CKOPOCTEM.

PaBHOMEpHOE W paBHOYCKOpPEHHOE MpsSMOJWHEHHOE IBrKeHHue. I 'paduku
3aBUCUMOCTH KOOpPJIMHAT, CKOPOCTH, YCKOPEHMs, IyTH U MEepeMENICHUs
MaTepUabHOW TOYKHU OT BPEMEHH.

CBoOoaHoe majieHne. Y CKOpeHHE CBOOOTHOTO TaACHUS.

KpuBonuueitnoe  nBmkeHue. [IBMKEHHE  MaTepUaIbHOM TOYKH 11O
OKPYHOCTH C ITOCTOSHHOM 10 MOAYJIFO CKOPOCTBIO. YTJI0Basi CKOPOCTb, JTUHEWHAs
ckopoctk. [lepuon u wacrora obparnienus. LleHTpocTpeMHUTEeIbHOE YCKOPEHHUE.

TexHuueckre yCTPOMCTBA M MPAKTUYECKOE MPUMEHEHHE. CHUAOMETD,
JBUKEHHUE CHAPSA0B, LIEMHbIE U PEMEHHBIE MTepeIayu.

Jlemoncmpayuu

Mogenb cucteMbl OTCUETA, WILTIOCTPALMS KMHEMATUYECKUX XapaKTEPUCTUK
JIBUKEHUS.

[IpeoOpazoBanue NBUKEHUN C UCTIOJIB30BAHUEM MPOCTHIX MEXAaHU3MOB.

[Tanenue Ten B BO3AYXE U B Pa3peKEHHOM MPOCTPAHCTBE.

HaGntonenue paBukeHusi Tena, OpOIIEHHOTO IMOJ YrioM K TOPU3OHTY H
TOPU30HTAIIBHO.



N3mepenue yckopeHus CBOOOIHOTO MaICHHUS.

Hanpagnenune ckopocTy mpu ABUKEHUH MO OKPYKHOCTH.

Vuenuueckuii skcnepumenm, nabopamopmsie pabomol

N3ydyeHrne HEpaBHOMEPHOTO ABHMXKEHUS C LIEJBbIO ONPEIEIICHUS MTHOBEHHOU
CKOpOCTH.

UccnenoBanne COOTHOUIEHHUS MEXAY NyTAMH, MNPOHMJICHHBIMU TEJIOM 34
MOCICIOBATEILHBIC PABHBIE MPOMEXKYTKHM BPEMEHU NIPU PABHOYCKOPEHHOM
JIBH>KEHUU C HAYaJIbHOW CKOPOCTBIO, PABHOU HYIIIO.

N3yueHne nBUKEHUS IApUKA B BA3KOM KUJIKOCTH.

N3yuenne nBukeHus Tena, OPOIIEHHOTO TOPU30HTAIIHHO.

Tema 2. Junamuka

IIpuaiun  otHocutenbHOocTH  ['amunes.  lIlepsbii  3akoH  HproroHa.
NHepimanbHble CUCTEMBI OTCUETA.

Macca tena. Cuna. [Ipunnun cynepno3unuu cui. Bropoit 3akoH HeroToHa
JUIsl MaTepuaabHOU TOUKHU. Tperuit 3akoH HeroTOHA 1151 MaTepuanbHbIX TOUECK.

3akoH BcemupHoro TtsiroreHusa. Cuna Ttsokectd. llepBas kKocmuueckas
CKOPOCTb.

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

Tpenue. Bunsl Tperus (mokosi, ckojbkeHus, kadeHus). Cuna tpenus. Cyxoe
Tperue. Cuia TpeHus: CKOJIkKEeHHS U cuiia TpeHus nokos. Kosaddunuent tpenus.
Cuiia conpoTUBIIEHU PU IBH)KEHUU TeJa B KUJKOCTU WUJIU rase.

[TocTynarensHOE M BpalaTeIbHOE TBUKEHHUE a0COIIOTHO TBEPAOTO Tea.

MOMEHT CuHJIBI OTHOCUTENIBHO OCH BpauieHus. [lnedo cuiel. YcnoBus
paBHOBECHS TBEPAOTO TEIA.

TexHnueckne yCTpOMCTBA M MPAKTHUYECKOE IPUMEHEHHE. MOALINIIHUKHY,
JIBU>KEHUE UCKYCCTBEHHBIX CIIyTHUKOB.

Jlemoncmpayuu

SIBneHne MHEPIUH.

CpaBHeHUE Macc B3aUMO/ICHCTBYIOIIHNX TEI.

Bropoii 3akon HeroToHa.

N3mepenue cu.

Cioxenue cui.

3aBUCUMOCTb CHJIbl YIPYTOCTH OT Ae(pOopMaIuu.

HesecomocTts. Bec Tena npu ycKOpeHHOM OABEME U NTaJICHUU.

CpaBHEHHME CHII TPEHUS MTOKOS, KAUEHUS U CKOJIBKECHUS.

VYcnoBus paBHOBeCHUs TBEPAOTO Tena. Buabl paBHOBECHS.

Vuenuuecxuii skcnepumenm, n1abopamopmvie pabomoi

N3yuenne nBuxeHus Opycka Mo HaKJIOHHOM MIOCKOCTH.



UccnenoBanne 3aBUCMMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIMX B MPYXKUHE U
pE3UHOBOM 00paslie, OT X AehopMaruu.

HccnenoBanne ycioBHM paBHOBECHS TBEPAOTO TEJA, HMEIOLIETO OCh
BpAILICHUS.

Tema 3. 3axonvt coxpanenusn ¢ mexanuke

Nmnynsc MarepuaibHOM TOukM (Teja), CHCTEMBl MaTEPHAIbHBIX TOYEK.
NmMmnynbe cuibl M1 U3MEHEHUE HMIYJbCa TeJa. 3aKOH COXPAHEHUS HMITYJIbCA.
PeakTuBHOE nBHXKEHHUE.

Pabota cunbl. MOIIHOCTD CUJTBI.

Kunernueckast sHeprusi MarepuaibHOW Touku. Teopema 00 H3MEHEHUU
KUHETUYECKOU SHEPTUMU.

[TorenuuanbHas SHEprus. [TorennuanbHas SHEprus yOpyro
nehopMUpOBaHHOW  TIpyKuHBL.  [loTeHIManpHass dSHeprusi Tejda  BOJIM3U
MOBEPXHOCTH 3€MIIH.

[ToreHnuanbHble W HEMOTCHIUAJIbHBIE  CHJIBIL. CBsi3b  paboTHI
HEMOTCHIIMAJIBHBIX CHJI C M3MEHEHUEM MEXAHUYECKOW HSHEPruM CHUCTEMbI TEIl.
3aKOH COXpaHEHUS MEXAaHUYECKOW SHEPTUM.

VYupyrue v Heynpyrue CTOJIKHOBEHHS.

TexHuueckre ycTpOWCTBAa M NPAKTUYECKOE MPUMEHEHUE. BOAOMET, KOMED,
PY>KUHHBINA MMUCTOJIET, IBUKEHHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUS UMITYJIbCA.

PeaxTtuBHOE IBUKECHUE.

[Tepexo1 MOTEHIMAIBLHOM YHEPTUH B KHHETHYECKYIO U 00paTHO.

Vuenuueckuii sxcnepumenm, 1abopamopmsie pabomol

N3yuyenue aOCOMIOTHO HEYNPYTOro yaapa C IMOMOIIBIO JBYX OJIMHAKOBBIX
HUTSHBIX MAsTHUKOB.

HccnenoBanue cBsi3u pabOThI CHIIBI C U3MEHEHUEM MEXAHMUYECKOW DHEPTUur
TeJIa Ha IPUMEPE PACTKEHUS PE3UHOBOTO KIyTa.

Pa3nen 3. MoJiekyasipHasi pu3nka u TepMOIUHAMHUKA

Tema 1. OcHo6bl MONEKYAAPHO-KUHEMUUECKOU meopuu

OCHOBHBIE TOJIOKEHUS MOJIEKYJISIPHO-KMHETUUYECKOW TEOPHUU M MX OIBITHOE
obocHoBanme. bpoyHoBckoe nBmwkenue. Juddysus. Xapaktep IABWKEHUS U
B3aMMO/JICMCTBUSI YaCTHUI[ BelIecTBAa. MOJIENM CTPOCHUS Ta30B, XKUIKOCTEH H
TBEPABIX TEI U 00BICHEHUE CBOMCTB BEIlIECTBA HA OCHOBE 3THX Mojeiel. Macca u
pa3mepsl MoJiekyn. KonnuectBo BemecTBa. I[loctostHHas ABoragpo.

TermmoBoe paBHOBecue. Temnepatypa u €€ usmepenue. lllkana temneparyp
Llenbcus.



Mogens upeanbHoro raza. (OCHOBHOE  ypaBHEHUE  MOJEKYJSIPHO-
KMHETUYECKOW TEOpUU HACATBHOTO raza. AOCOJIOTHas TeMmmepaTypa Kak Mepa
CpEIHEM KUHETUYECKOW DHEPIMU TEIUIOBOrO ABWXKEHMs vactul rasa. Illkana
temneparyp KensBruHa. I'azoBbie 3akoHbI. YpaBHeHUe MenaeneeBa—Kianeipona.
3akoH [lanbroHa. M30mponeccsl B UICATBHOM Ta3e C MOCTOSIHHBIM KOJHUYE€CTBOM
BemlecTBa. ['paduueckoe TMpeJCcTaBICHHE H30IMPOIECCOB. H30TEPMa, H30X0Pa,
n3o0bapa.

TexHuueckue YCTpOWCTBA U IMPAKTUYECKOE MPUMEHEHHE: TEPMOMETP,
O6apomerTp.

Jlemoncmpayuu

OnbITh, JOKa3bIBAIONIME JUCKPETHOE CTPOCHUE BeliecTBa, ¢oTorpadun
MOJIEKYJI OPraHUYECKUX COCTUHEHUIA.

OmnbiTel 10 TU(GY3UH KUIKOCTEN U Ta30B.

Mopens 6pOyHOBCKOTO JIBUKEHUS.

Monens onbita [ITepHa.

OnbITHI, JIOKa3bIBAIOIIINE CYIIECTBOBAHUE MEKMOJICKYJISIPHOTO
B3aUMO/ICHCTBHSI.

Mogens, WIUTIOCTPUPYIOIIas IPUPOY AaBJIEHUS ra3a Ha CTEHKHU COCY/a.

OnbITel, WUIIOCTPUPYIOIIUE YPABHEHUE COCTOSIHUS MACAIBHOIO Tasa,
U30IPOIIECCHI.

Yuenuueckuii sxcnepumenm, nabopamopnule pabonul

Onpenenenue Macchl BO3QyXa B KJIACCHOW KOMHAT€ HAa OCHOBE HM3MEPEHHIA
00BEMa KOMHATBHI, 1aBJICHUS U TEMIIEPaTyphl BO3yXa B HEH.

HccnenoBanre 3aBUCUMOCTH MEXAY MapaMeTpaMU COCTOSIHUS Pa3peKEHHOTO
rasa.

Tema 2. Ocnosvt mepmoounHamuxku

TepMoauHamuueckas cucrema. BHYTpEHHsSI SHEpPrus TEPMOJAUHAMHYECKOU
CUCTEMBI U cIOcO0BI e€ m3MeHeHus. KonmmuecTBo TemnoTsl U padota. BHyTpeHHss
JHEprus  OJHOATOMHOIO  MAECaJbHOrO  rasza. Buael  Temionepenauw:
TEIUIONPOBOAHOCTh, KOHBEKIM, U3JIy4YeHHUE. Y IeJIbHAsl TEIUIOEMKOCTh BEIIECTBA.
KosmmuecTBo TemnoTsl npu Tenionepenaye.

[Tonstue 006 aamabatHoM mporecce. I[lepBeiii 3aKOH TEPMOJAMHAMHKH.
[IpuMeHeHue mepBOro 3akOHa TEPMOJMHAMHUKH K H3ompoleccaM. ['paduueckas
UHTEpIpeTanus padoThl rasa.

Bropoii 3akoH TepmoanHamMuku. HeoOpaTuMocTh poIieccoB B MPUPO/IE.

TemnoBble  mamwuHbl.  [IpyHOMIBI ~ ACHCTBUS ~ TEIUIOBBIX  MAIIIMH.
[IpeoOpazoBanusi ’Hepruv B TEIUIOBBIX MainHax. KoadduimeHt mnose3noro
nerictBus TeruioBod MamwuHbL. [lukn KapHo u ero kos@UUIHMEHT MOJIE3HOTO
JEUCTBUS. DKOJIOTHYECKHE TPOOIEMbI TEMI0IHEPTETUKH.



TexHudeckre YCTpPOMCTBA M MPAKTUYECKOE MPUMEHEHHUE. JBUTaTellb
BHYTPEHHETO CropaHusi, ObITOBON XOJOAMIBHUK, KOHAUI[UOHED.

Jlemoncmpayuu

N3meHneHne BHYTpEHHEW J3HEPrUM Teja MPU COBEPIICHUU PaOOThI: BBUIET
npoOKkKW U3 OYTBUIKM TOJ JACHCTBHEM CXKAaTOrO BO3JyXa, HarpeBaHue sdupa B
JaTYHHOU TpyOKe myTéM TpeHHUs (BUICOIECMOHCTPALIHS).

M3MeHenue BHyTpeHHEH dHepruu (TeMIepaTypsl) Tejia IpH TeIuionepeaaye.

OneIT 1O aauabaTHOMYy pACIHIMPEHHUIO BO3ayXa (OMBIT C BO3AYIIHBIM
OTHUBOM).

Mopenu napoBoil TypOUHBI, IBUTATElsl BHYTPEHHETO CTOpaHusl, pEaKTUBHOTO
JIBUTATEJIS.

Vuenuueckuii skcnepumenm, 1abopamopmsie pabomol

N3mepenue yaenbHOM TEIIOEMKOCTH.

Tema 3. Azpecammusie cocmoanus eeuecmea. Dazoevle nepexoovl

[TapooOpaszoBanue u koHJeHcanus. Vcrapenue u kuneHue. AOGCONIOTHAS U
OTHOCHUTEIIbHAS BJIAKHOCTh BO3ayxa. HacelmeHHslld map. YaenbHas TemioTa
napooOpa3zoBaHus. 3aBUCUMOCTh TEMIIEPATYPhI KUTICHHS OT JIaBJICHUSI.

Teépnoe teno. Kpucrannuueckue u amopdHbie Tena. AHU30TPOIHS CBOWCTB
kpuctaioB. Kuakue kpucramibl. CoBpeMmeHHble Marepuainbl. [lnaBieHue u
KpUCTaITM3aIus. Y aenbHas Teriora miasieHus. Cyonumarus.

YpaBHEeHME TENJIOBOTO OajaHca.

TexHu4yeckre yCTpOMCTBA M NPAKTUYECKOE MPUMEHEHUE. TUTPOMETP H
IICUXPOMETP, KaJOPUMETP, TEXHOJIOTHH IMOJTYUYEHUSI COBPEMEHHBIX MATEPHUAIOB, B
TOM YHCJIE HAHOMATEPUaIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBoiicTBa HACBHILIEHHBIX TAPOB.

Kunenuve npu noHW>KEHHOM /1aBJICHUMU.

Cnoco0bl U3MEpEeHUs BIaKHOCTH.

HaGntonenne HarpeBaHus U MIIABJIEHUS KPUCTAILIMYECKOTO BEILIECTBA.

JleMOHCTpanus KpUCTalIOB.

Yuenuuecxuii skcnepumenm, nabopamopmvie pabomoi

N3mepenue 0THOCUTENBHOM BIIaKHOCTH BO3AYXa.

Pa3jnen 4. JinekTpoauHaAaMUKA
Tema 1. Inexkmpocmamuxa
DINeKTpu3auus Tel. OJIEKTpUYeCKuid 3apsia. J(Ba BuIa JIEKTPpUUECKHX
3apsaoB. [IpOBONHWKHM, IUAIEKTPUKU W MOJYNPOBOJHHKH. 3aKOH COXPAHEHUSA
ANEKTPUYECKOTO 3apsa.
B3aumopericrBue 3apsaoB. 3akoH KynoHa. To4edHbIN 3JIEKTPUUECKUAN 3apsi.
Onektpuueckoe mnone. Hanpsoxk€HHOCTh  3nekTpuyeckoro mnoisis. [lpuHnun



CYIIEPHO3UIMU DIIEKTPUYECKUX TMOJIEH. JIMHUM HanpsKEHHOCTH JJIEKTPUUYECKOTO
TIOJIS.

Pabora cun  osnektpocratudyeckoro  mousis.  [lorenuwman.  Pa3HocThb
MOTECHIMANOB. [IpOBOAHUKM © JAUDINEKTPUKH B BJIEKTPOCTATUUECKOM TIOJIE.
JnanekTpuyeckas NpOHUIIAEMOCTb.

DnekTpoEMKOCTh. KoHaeHcaTop. DIEeKTPOEMKOCTh IOCKOTO KOHAEHCATOPA.
DHEprus 3apsiKEHHOr0 KOHIEHCATOpa.

TexHuueckne YyCTpOWCTBA M MPAKTUYECKOE MPUMEHEHHE. HIEKTPOCKOII,
AIEKTPOMETP, IJICKTPOCTATHYECKAsl 3alllUTa, 3a3eMJICHUE JJIEKTPONPUOOPOB,
KOHJICHCATOP, KOMMPOBAJIbHBIN anmnapar, CTpPyHUHbINA TPUHTED.

Jlemoncmpayuu

Y CTpOUCTBO M IPUHIMII JEUCTBUS IIEKTPOMETPA.

B3aumopelicTBUe HAREKTPU30BAHHBIX TEII.

DIIEKTPUUYECKOE T0JIE 3apSIAKEHHBIX TEJL.

[TpoBOHUKH B 3JIEKTPOCTATUUECKOM IIOJIE.

DJIEKTPOCTATUYECKAS 3alUTa.

JIMPIEKTPUKH B SJIEKTPOCTATUUECKOM MOJIE.

3aBUCUMOCTh 3JIEKTPOEMKOCTH IUJIOCKOTO KOHAEHCAaTopa OT IUIOLIAIU
IUTACTHUH, PACCTOSHUSA MEXKIY HUMU U TUDJIEKTPUUECKOU IPOHUIAEMOCTH.

DHeprus 3apsKEHHOr0 KOHAEHCcaTopa.

Vuenuueckuii axkcnepumenm, 1abopamopmsie pabomol

N3mepenue 31eKTpoEMKOCTH KOHAEHCATOPA.

Tema 2. Ilocmosnnstit 31ekmpuueckuii moxk. Toku 6 pazinuunsix cpeoax

DNEeKTpUUECKU TOK. YCIOBUS CYIIECTBOBAHUSA DJIEKTPHUUECKOTO TOKA.
Ncrounuku Toka. Cuna toka. [TocTossHHBIN TOK.

Hanpsixenne. 3akon OMa 11 ydyacTKa 1emu.

DIEKTPUUECKOE COIMPOTUBIICHHUE. Y AENbHOE COMPOTUBJIECHUE BEIIECTBA.
[TocnenoBaTenpHOE, MapajlIeIbHOE, CMEIIAHHOE COCTMHEHNE IIPOBOJHUKOB.

Pabora oamekTpuueckoro Toka. 3akoH Jxoyms—Jlenma. MomHOCTB
AJIEKTPUYECKOTO TOKA.

DJIEKTPOABIKYIAsI CHJIAa U BHYTPEHHEE CONPOTUBJICHHE HCTOYHHMKA TOKA.
3akon OMma Jutst ToJTHOM (3aMKHYTOM) DJIEKTpUIecKoi 1ienu. KopoTkoe 3aMbIKaHue.

DONEKTpOHHAsT  MPOBOJAMMOCTh  TBEPABIX  METANIOB.  3aBUCUMOCTD
CONPOTHUBIICHUS] METAJIJIOB OT TemiepaTypbl. CBEpXIIPOBOIUMOCT.

DNeKTpUUecKuil TOK B Bakyyme. CBOMCTBA JIEKTPOHHBIX ITYYKOB.

[TonynpoBOgHUKWY. CobGcTBenHas u MIPUMECHAS MIPOBOJUMOCTD
noynpoBogHUKOB. CBoiicTBa p—N-niepexona. [lonynpoBogHUKOBBIE TPUOOPHI.

DJIEKTpUYECKU TOK B  pacTBOpax M  paciuiaBax  dJIECKTPOJIUTOB.
DIIEKTPONUTUYECKASA TUCCOUNAIA. DIEKTPOJIN3.



DIIEKTpUUYECKU TOK B ra3zax. CaMOCTOATENbHBIA M HECAMOCTOSITEIbHBIN
paspsan. Monuus. [Inazma.

TexHuuecknue YCTpOMCTBA UM NPAKTUYECKOE MPUMEHEHUE: aMIEpMET,
BOJBTMETP, PEOCTAT, HCTOYHUKU TOKA, DJJIEKTPOHArpeBaTeNIbHbIE MPUOOPHI,
AIEKTPOOCBETUTENbHBIE TPUOOPHI, TEPMOMETP COMPOTUBIICHUS, BAKYYMHBIN U0/,
TEPMUCTOPHI U POTOPE3UCTOPHI, TOITYITPOBOJHUKOBBIN AUOI, FaJThBAHUKA.

Jlemoncmpayuu

N3Mepenune cuiibl TOKa U HAPSIAKEHHUS.

3aBUCUMOCTh COMPOTUBICHUS UUIUHAPUYECKUX MPOBOJAHUKOB OT JJIUHBI,
IJIONIAIM MOTEPEYHOTO CEUCHUSI U MaTepuaa.

CwmeniaHHOe COEIMHEHUE MPOBOIHUKOB.

[Ipsamoe wu3MepeHue »dIAeKTpoABMXKYIIeH cuibl. KopoTkoe 3aMblkaHHe
rajbBaHUYECKOTO 3JIEMEHTA U OLIEHKA BHYTPEHHETO COMPOTUBIICHUS.

3aBUCUMOCTh COMPOTUBIICHUSI METAJJIOB OT TEMIIEPATYPHI.

[TpoBOAUMOCTH 3EKTPOJIUTOB.

HckpoBoii pa3psii 1 NpOBOAUMOCTH BO3/1yXa.

OIHOCTOPOHHSS TPOBOJIUMOCTD JIUOA.

Yuenuueckuii sxcnepumenm, nabopamopuule pabomul

N3ydeHne cMenaHHOTrO COEIMHEHUSI PE3UCTOPOB.

N3mepeHue 37MeKTpOIBUKYILIEH CUIIbl UCTOYHMKA TOKAa M €ro BHYTPEHHEIO
CONPOTHUBIICHHUS.

HaGmronenue smekTpoiusa.

MexnpeaMeTHbIE CBSI3H

N3yuenne kypca ¢usuku 6a3oBoro ypoBHsS B 10 kimacce oCyIIecTBIISIETCS C
Y4ETOM COAEPKATENBbHBIX MEXIPEAMETHBIX CBA3EH C KypcaMH MaTe€MaTHKH,
OMOJIOTHH, XUMUH, TeoTrpaduu U TEXHOJIOTHH.

Mesxcnpeomemnvie nonsamusi, CBSI3aHHbIE C W3YYEHHUEM METOJOB HAYYHOI'O
MO3HAHUsA. SIBICHUE, HAay4YHBIA (akT, TumoTe3a, (pu3nyeckas BeIMYMHA, 3aKOH,
Teopusi, HaOIIO/IEHNE, SKCIIEPUMEHT, MOJIETTMPOBAaHUE, MOJIEb, U3MEPEHUE.

Mamemamuka: penieHWe CHUCTEMbl ypaBHEHWH, JWHEHHas QyHKINS,
napabona, runepOona, ux rpaduKu U CBOWCTBA, TPUTOHOMETPUYECKUE (PYHKITUU:
CHUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHUUECKOE TOXKIECTBO,
BEKTOPBI U UX MTPOEKIIMU HA OCU KOOPAUHAT, CIOKEHUE BEKTOPOB.

buonocus: Mexanndeckoe NBIKCHHE B JKMBOW Tpupoae, auddysus, ocmoc,
TEIUIOOOMEH JKUBBIX OpPraHU3MOB (BHIBI TEILIOMEPEaIadyH, TCIUIOBOES PAaBHOBECHE),
ANEKTPUUYECKUE SIBJIICHUS B KUBOU MPUPOJIE.

Xumus: TUCKPETHOE CTPOEHUE BEILIECTBA, CTPOCHUE aTOMOB U MOJIEKYJI, MOJIb
BEIIECTBA, MOJIApHAs Macca, TEIUIOBBIE CBOWCTBA TBEPABIX TEN, KUAKOCTEU H



ra3oB, JJIEKTPUYECKHE CBOWCTBA METAJIIOB, JJEKTPOJMTHYECKAs IMCCOLMALM,
rajbBaHUKA.

l'eocpaghus: BnaxXHOCTh BO3/1yXa, BETPbI, 0ApOMETP, TEPMOMETP.

Texnonoeus:. npeobpa3zoBaHKUe JBWXECHUW C HCIIOIb30BaHUEM MEXaHHU3MOB,
y4€T TpEHUs B TEXHUKE, NOAIIMIIHUKH, HCIOJIb30BAHUE 3aKOHA COXPAHEHUS
UMIyJbca B TeXHHKe (pakera, BOJOMET M JPYrue), JIBUTATE]Ib BHYTPEHHETO
cropaHus, maponasi TypOUHa, OBITOBOM XOJIOJUIBHUK, KOHIUIIUOHEP, TEXHOJIOTUHU
MOJYy4YEHUsI COBPEMEHHBIX MATEpPUAJIOB, B TOM YHMCJIE HAHOMATEpPUAJIOB, H
HAHOTEXHOJIOTMH, JJIEKTPOCTATUYECKas 3allUTa, 3a3€MJICHUE 3JIEKTPONPUOOPOB,
KCEPOKC, CTpyHHBIN MPUHTED, AJIEKTPOHATrPEBATEIIbHBIC npuoOOpHI,
AIIEKTPOOCBETUTEIbHBIC TPUOOPHI, TAIbBAHUKA.

11 KJIACC

Pa3jnen 4. JaekTpoauHaAMUKA

Tema 3. Maznummnoe none. IneKmpomacHUMHAA UHOYKUUS

IlocTosuHple  MarauThl.  B3ammojelicTBHE  ITOCTOSSHHBIX ~ MarHHWTOB.
MarnutHoe mosie. Bexktop MarHuTHOW WHIAYKUMHW. [IpuHUOMI Cynepno3uuuu
MAarHuTHBIX MoJied. JInHMM MarHuTHOM WHAYKIUU. KapTuHa JTUHWUKA MarHUTHOM
WHJIYKIIUH T0JI OCTOSIHHBIX MAarHUTOB.

MarnutHoe 10JIe TPOBOJHMKA € TOKOM. KapThHa JHMHUNA WHIYKUAU
MarHUuTHOTO MOJISI JUIMHHOIO MPSMOTO MPOBOJHHMKA M 3aMKHYTOTO KOJIBLIEBOTO
MPOBOJHUKA, KaTYIIKU ¢ TOKOM. OnbIT Dpcrena. BzanmoaeicTBue npoBOJHUKOB €
TOKOM.

Cuna Amnepa, €€ MOJlyJib U HallpaBJICHUE.

Cuna Jlopenua, €€ MOJIyJIb U HalpaBlieHUE. J[BUYKEHUE 3apsSyKEHHON YaCTUIIbI
B OJHOPOJHOM MarHuTHOM Tose. Pabora cunbl Jloperma.

SIBiieHME DJIEKTPOMArHUTHOM MHAYKIUU. [lOTOK BEKTOpa MarHUTHOU
WHAYKIAHA. OJEKTPOABIKYIIAS CcWia MHAYKIUH. 3aKOH 3JIEKTPOMArHUTHOM
nHaykuuu dapajes.

BuxpeBoe nsnexTpuyeckoe moiie. DIEKTPOJBIKYIIAs Cujla HUHIYKIUU B
MPOBOJHUKE, ABHKYIIEMCS MIOCTYIIATEIBHO B OJJTHOPOIHOM MarHUTHOM I10JI€.

[IpaBwuio Jlenna.

NHayKTUBHOCTB.  SIBJEHME CAMOMHIYKIMHU. OJEKTPOABHKYINAsA CHia
CaMOMHIYKIIHH.

DHEprusi MAarHUTHOTO TMOJISI KATYIIKHA C TOKOM.

DJIEKTPOMArHUTHOE MOJIE.

TexHMYecKne yCTPOWCTBA M IPAKTUYECKOE MPUMEHEHHUE. TMOCTOSHHbBIC
MArHUThl, BJEKTPOMArHUTHI, JJIEKTPOABUIaTEIb, YCKOPUTEIH 3JIEMEHTAPHBIX
YacTUIl, HTHIYKIIMOHHAS T€Yb.



Jlemoncmpayuu

OmneIiT Opcrena.

OTKJIOHEHHE JIEKTPOHHOT'O IyYKa MarHUTHBIM I1OJIEM.

JIuHMY MHIYKIIUYM MarHATHOTO MOJIS.

B3aumoperictere 1ByX NPOBOAHUKOB C TOKOM.

Cuita Amnepa.

JevictBue cuibl JIOpeHIa Ha MOHBI DJIEKTPOJIUTA.

SIBneHne PNEKTPOMAarHUTHON MHIYKIIUU.

[Ipasuno Jlenna.

3aBUCUMOCTD 3JIEKTPOJABMKYILEH CHJIbI MHAYKLIUHA OT CKOPOCTH M3MEHEHUS
MAarHUTHOTO MOTOKA.

SIBneHre caMOMHAYKIUU.

Vuenuueckuii sxcnepumenm, nabopamopuvie pabomul

N3ydeHne MarHuTHOTO MOJISl KaTYIIKH C TOKOM.

HccnenoBanne NeHCTBUSI MOCTOSHHOTO MarHWTa Ha paMKy C TOKOM.

HccnenoBanue SBIEHUS 3JIEKTPOMarHUTHOM UHIYKIIHH.

Pa3nen 5. Koie6anusa v BOJTHBI

Tema 1. Mexanuueckue u 31eKmpoOMazZHUmMHbIE KONEOAHUA

KonebarensHasts  cucrema. CBOOOAHBIE  MEXaHHUYECKHME  KOJ€OaHWUS.
I"apmonndeckue konebanms. Ilepuwon, yactora, amrumtyaa U (asa KojeOaHUH.
[IpyxuHHBIM MasgTHUK. MaTeMaTH4YECKUA MasTHUK. YPAaBHEHUE TapMOHUYECKHUX
koJjiebanuii. [IpeBpaieHue HEPrun Mpyu rapMOHUYECKUX KOJICOAHHSX.

Konebarenbubiit koHTYp. CBOOOIHBIE SIEKTPOMAarHUTHBIE KOJEOaHUS B
UJeaTbHOM KOJIEOATeIbHOM KOHTYype. AHAIOTHS MEXAy MEXaHUYeCKUMU U
AIEKTPOMAarHUTHBIMH KoJiebanusimu. @Dopmyna TomcoHa. 3akoH CcoOXpaHEHUS
SHEPTUU B UJ€ATHHOM KOJIe0aTEIhHOM KOHTYPE.

[IpencraBienrie o 3aTyxaromux KojeOaHUsIX. BeIHYK/IeHHbIE MEXaHUYECKHE
Kojebanus. Pezonanc. BeIHYXIeHHBIE SJIEKTPOMArHUTHBIE KOJICOAHMS.

Ilepemennbiii  TOK. CHUHYCOMOANBHBIM TEpPEMEHHBIA TOK. MOIIHOCTD
MIEPEMEHHOT0 TOKa. AMIUIMTYJIHOE€ W JACHCTBYIOIlEe 3HAYEHUWE CHUJIbI TOKA U
HaIPSKEHUS.

Tpanchopmarop. IIpousBoacTBo, nepegaya U NOTpeOICHUE BIEKTPUUECKOM
SHEPIruM. DKOJOTMYECKUE PUCKHU TMPHU MPOU3BOJCTBE 3EeKTpodHepruu. KynbTypa
WCIIOJIb30BaHUS JIEKTPOIHEPTUH B TOBCEITHEBHOM KU3HH.

TexHudeckre yCTpOHCTBA U MPAKTUYECKOE MPUMEHEHHUE: SJIEKTPUUYECKUI
3BOHOK, T€HEPATOP MEPEMEHHOTO TOKA, TUHHUU AJIEKTPOIEepeIay.

Jlemoncmpayuu

HccrienoBanre mapaMeTpoB KoOJIOATEIbHOW CHCTEMbI (NIPYXKHUHHBIA WIIH
MaTeMaTHYECKUN MasITHUK).



HaGmronenue 3aTyxaromux KoaeOaHui.

HccnenoBanrie CBOMCTB BBIHYXACHHBIX KOJIEOAHUI.

Ha6ntonenue pesonanca.

CB0OO/IHBIE AIIEKTPOMArHUTHBIE KOJICOaHUSI.

OcrniorpaMMbl (3aBUCHMOCTH CHJIBI TOKA W HAMPSDKEHUS OT BPEMEHH) IS
AIIEKTPOMArHUTHBIX KOJICOaHUA.

Pe3onanc mnpu mocnesoBaTeNIbHOM —COCAMHEHWU PE3UCTOpPa, KaTYIIKH
WHIYKTUBHOCTHU U KOHJIEHCATOPa.

Mopenb TUHUY JICKTPOTEPEIaUu.

Vuenuueckuii akcnepumenm, 1abopamopmsie pabomsi

UccnenoBanne 3aBUCUMOCTH TIEpUOa MaJlbIX KOJeOaHUW rpy3a Ha HUTH OT
JUTMHBI HUTH ¥ MacChI Tpy3a.

HccnenoBanne mepeMEeHHOTO0 TOKa B IEMM W3 IOCJIEAO0BATEIBHO
COCTMHEHHBIX KOHACHCATOPA, KATYIIIKH U PE3UCTOPA.

Tema 2. Mexanuueckue u IneKmpomMazHUmMHble 60IHbL

MexaHnuueckue BOJIHBI, YyCJIOBHS pacupoctpanenus. Ilepuon. CkopocTh
pacripocTpaHeHusi W JyIMHA BOJIHBL. [lomepeyHbie W TPOJOJIBHBIC BOJIHBIL.
Nutepdepenius n qnudpakiivs MEXaHUIECKUX BOJTH.

3Byk. CkopocTh 3ByKa. ' poMkocTh 3Byka. BeicoTa ToHa. TemOp 3ByKa.

DNEKTPOMAarHUTHBIE BOJIHBI. Y CJIOBUSI U3Jy4YE€HUS 3JIEKTPOMATHUTHBIX BOJIH.
B3aumuas opuentanus BektopoB E, B, V B anekTrpomarautHoil BojHe. CBoiicTBa
AIIEKTPOMArHUTHBIX BOJIH: OTPa)K€HHUE, MPEJOMIICHUE, TOoJspu3anus, Aupaxius,
unTepdepennrs. CKOpocTb 3JIEKTPOMArHUTHBIX BOJIH.

[IIkana 37€KTPOMAarHUTHBIX BOJIH. [[puMeHEHUE 3JIEKTPOMArHUTHBIX BOJIH B
TEXHUKE U OBITY.

[TpuHUMIIBI paguoCBsI3U U TeNeBUICHUS. Pannonokanus.

DIEeKTPOMAarHUTHOE 3arpsi3HEHUE OKPYIKAIOUIEH CPEIbI.

TexHuueckne yCTpOWCTBA M MPAKTUUYECKOE IPUMEHEHUE: MY3bIKaJbHbIC
MHCTPYMEHTHI, YJbTPa3BYKOBasi AMArHOCTUKA B TEXHUKE WU MEIHIMHE, pajaap,
paauonpuéMHUK, TeIeBU30p, aHTeHHa, TenedoH, CBYU-nieus.

Jlemoncmpayuu

OO0pazoBaHue U pacpoCTpaHEHNE MTOTIEPEUHBIX U MTPOJIOTHHBIX BOJIH.

KoneOmromieecs Teno Kak UCTOYHUK 3BYKa.

Halntonenue oTpakeHus U IPEeIOMIICHUSI MEXaHUYECKUX BOJIH.

HaGmronenne naTepPepeHnmn u qudpakiiny MEXaHUYECKIX BOJIH.

3BYKOBOU PE30HAHC.

HaGntonenue cBsi3M TPOMKOCTHM 3BYKa M BBICOTHI TOHA C aMIUIUTYJIONM H
4acTOTOM KoJieOaHUI.



HccnenoBanue CBOWCTB  DJICKTPOMAarHUTHBIX  BOJIH: OTpak€HHUE,
npesioMJIeHue, noaspu3auus, Judpakuus, UHTephepeHIusl.

Tema 3. Onmuxa

I'eomerpuueckas ontuka. [IpsMormMHEWHOE pacnpoCTpaHEHUE CBETA B
onHOpOoHOU cpene. JIyd cBeTa. ToOUEUHBIN HCTOYHUK CBETA.

OTtpakenue cBeta. 3akoHbI oTpaxeHusi cBeta. [locTpoenne n3zoOpaxeHui B
IJIOCKOM 3€pKaje.

[Ipenomnenue cBera. 3aKOHBI MPEIOMIICHUS cBeTa. AOCOIIOTHBIN MOKa3aTelb
npenomiieHus. llomHoe BHyTpeHHee oTpaxkeHue. IIpeaenbHbIi Yrojl IMOJIHOTO
BHYTPEHHETO OTPAXKECHUS.

Hucnepcust ceeta. CiaoxHbIi coctaB 6enoro cseta. LBer.

CobOuparome u pacceuBarouge JuH3bl. ToHkas nuH3a. DOKycHOE
paccTosiHMEe W ONTHYecKas cuja TOHKOM nuH3bl. [locTpoenue uzoOpaxkeHHil B
coOuparolux U paccerBarolux JuH3ax. Dopmyna TOHKOW JUH3BI. YBeJIUYEHUE,
JlaBa€MO€ JIMH30M.

[Ipenenbl NPUMEHUMOCTH TEOMETPUUECKONW ONTUKH.

BonnoBas ontuka. Wutepdepenuus cBeta. KorepeHTHbIE HCTOYHUKH.
VYcnoBust HaONMIOAEHUS MAKCUMYMOB W MHUHUMYMOB B HWHTEPPEPEHIIMOHHOMN
KapTUHE OT ABYX CHH(]A3HBIX KOTEPEHTHBIX UCTOYHUKOB.

HNudpakmus cBera. JudpaknuonHas pemérka. YCIOBUE HaOIIOICHUS
[JIABHBIX ~MAaKCUMyMOB TIpM NAJE€HUM MOHOXPOMATHYECKOrO CBETa Ha
TU(PaKIIMOHHYIO PEIIETKY.

[Tonmspuzanus ceera.

TeXHUYEeCKHe YCTPOMCTBA W MNPAKTHYECKOE IPUMEHEHUE. OYKH, JIYIa,
doroamnmapar, NPOEKIMOHHBINA ammapar, MHKPOCKOI, TEJIeCKOI, BOJOKOHHAs
OITHKA, TUPPAKITUOHHAS PEIIETKA, MOJSIPOUS.

Jlemoncmpayuu

[IpssmMosMHEHOE pPACIpPOCTPAHEHUE, OTPAXKECHUE U MPEIOMIICHUE CBETa.
OnTudeckue mpuOOpHI.

[TonHOe BHyTpeHHEE OTpaxkeHue. Moienb CBETOBOAA.

UccnenoBanrie cBONCTB U300paKeHUM B JIMH3AX.

Mojenn MUKPOCKOITA, TEJIECKOIIA.

Ha6monenne naTepdepeHnm cBera.

Hab6mronenne nudpaxmum ceera.

HabGntonenue nucnepcuu cBeTa.

[Tony4yeHune cnekTpa ¢ MOMOIIBIO MTPU3MBI.

[Tonyuenue cnekTpa ¢ MOMOUILI0 TUPPAKIIMOHHONU PEIIETKH.

HabGntonenue nonsipusanuu cBeTa.

Vuenuueckuii skcnepumenm, n1abopamopmvie pabomoi



N3mepenune nokazareis NperoMIIEHNs CTEKIIA.
HccnenoBanue cBOMCTB N300paK€HUM B TMH3AX.
HaGntonenue nucnepcuu cBeTa.

Pa3nen 6. OcHOBBI cCIelIMAIbHOM TEOPUU OTHOCHTEILHOCTH
['panvubl  NPUMEHUMOCTH  KJIACCUYECKOM  MEXAHUKH. [ToctynaTet
CIIEUAIBHOW TEOPUU OTHOCUTEIILHOCTU: HWHBAPUAHTHOCTH MOJIYJIA CKOPOCTH
CBETa B BAKyyM€, IPUHLIHUI OTHOCUTEIBbHOCTH DUHILTEIHA.
OTHOCUTENBLHOCTh OJTHOBPEMEHHOCTH. 3aMEJJIEHUE BPEMEHHU U COKpAIICHUE
JUUTVHBI.
DHEPrusi U UMNYJIbC PEISITUBUCTCKON YaCTHUIIBI.

CBsI3b MaccCHI C 3H€pFI/Ief/'I U UMITYJIbCOM peﬂHTHBHCTCKOﬁ qaCTHUIbI. 9Hepr1/151
ITOKO4.

Pa3nen 7. KBantoBasi pusuka
Tema 1. Dnemenmul K6aHmMo6oi onmMuKu
®oronbl. opmyrna [lnanka cBs3u dHEPrUM GOTOHA C €T0 YACTOTOU. DHEPTHUS
U UMITYJIbC (DOTOHA.
OtkpeiTue u uccnenoBanue Gorodddexra. OnpiThl A. I'. CtoneroBa. 3akoHbI

doTodrddexra. YpapHenue DiHmTelHa 111 GoTtodrddekra. «KpacHas rpanuma»
dboTorddexra.

JlaBneaune ceera. Onwitel I1. H. JleGenena.

XHUMHYECKOE JICHCTBHUE CBETA.

TexHuueckne yCcTpocTBA M MNPAKTHUECKOE NPUMEHEHHE: (OTOIIEMEHT,
dboTomaTUMK, COTHEUHAs OaTapesi, CBETOIUOI.

Jlemoncmpayuu

®otordh(dHeKT Ha YCTaHOBKE C IIMHKOBOW IJIACTUHOM.

HccnenoBanne 3akoHOB BHeMHETo poTodddexTa.

Ceeroauon.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Monens atoma Tomcona. OmbiTel Pesepdopraa mo paccesHUIO 0 -4aCTHIIL.
IInanerapnas Mmogmens aroma. Iloctynatel bopa. M3nydyenue u morionieHue
(GOTOHOB TpHW mMepexojie aToMa C OJHOTO YPOBHS SHEPTHM Ha Jpyro. Bumsr
cnekTpoB. CIIEKTp YpOBHEN SHEPrUU aTOMa BOJIOPO/Ia.

BonnoBeie cBoiicTBa yactuul. Bonnsl ne bpoinsa. KopmyckynsipHo-BOJIHOBOM
Tyanu3M.

CnoHTaHHOE U BBIHYJCHHOE U3JIyUYCHHE.

TexHnueckne yCTpPOMCTBA M NPAKTUYECKOE NPUMEHEHHUE. CIEKTPaIbHbIN
aHaym3 (CIEKTPOCKOM), Ja3ep, KBAHTOBBIH KOMITBIOTE.



Jlemoncmpayuu

Mopens onsita Pezepdopaa.

Onpenenenue JIMHBI BOJIHBI Ja3epa.

HaGntonenne nuHeyaThIX CIIEKTPOB U3ITYUCHUS.

Jlazep.

Vuenuueckuii skcnepumenm, n1abopamopmsie pabomsl

HaGnionenue nuHelyaToro cnekTpa.

Tema 3. Amomnoe aopo

DKCMIEPUMEHTBI, JOKAa3bIBAIOIIME CIOKHOCTh CTpOoeHUdA siapa. OTKpbITHE
pamuoaktuBHOCcTH.  OmbiThl  Pesepdopma  mo  ompeneneHuro  cocTaBa
pamuoakTuBHOTO wm3nydyeHus. CBoiictBa anbda-, OeTa-, raMMa-U3ITy4YEHUS.
Brusinue paiioak THBHOCTH Ha KMBBIE OPTaHU3MBI.

OtkpeiTHEe TpoTOHAa W HeuTpoHa. Hykmonnas mopens snpa ['eitzenOepra—
NBanenko. 3apsan sapa. MaccoBoe uncio sapa. M30Tomnsi.

Anbda-pacman. DNEKTPOHHBIM M TMO3UTPOHHBIM Oera-pacman. [amma-
U3JIyuyeHHE. 3aKOH paIMOAKTUBHOIO pacraja.

DHeprus CBsI3M HYKJIOHOB B sifipe. A nepHbie cuibl. Jlegekt macch sapa.

Snepnsbie peakuuu. [lenenrne u CUHTE3 AIEp.

Anepusiii peaktop. Tepmosimepubiii cunTe3. [IpoGiieMbl W TEPCHEKTHBBI
AJIEPHOM SHEPreTUKH. DKOJOTUUECKUE ACTIEKTHI SIAEPHON SHEPTreTUKHU.

DJieMeHTapHbIe YacTUllbl. OTKPBITHE MO3UTPOHA.

MeTobl HAOMIOACHHS U PETUCTPALIUU SJIEMEHTAPHBIX YACTHII.

dyHnaMeHTaIbHbIe B3auMoielicTBUs. EquHCTBO (hr3nyecKkoit KapTHHBI MUpa.

TexHuueckre ycTpoWCTBa U MPAKTUYECKOE MPUMEHEHHE. JO3UMETP, KaMepa
BuiibcoHna, siaepHslil peakTop, aToMHas 6omMo0a.

Jlemoncmpayuu

Cu€TUrK MOHU3UPYIOIIUX YACTHIL.

Yuenuuecxuii sxcnepumenm, nabopamopnule pabomol

HccrienoBanvie TpeKoB YacTHIl (10 TOTOBBIM (oTorpadusim).

Pa3nen 8. DjieMeHTBI aCTPOHOMMHU M ACTPOPUZUKHU

DTarnbl pa3BUTHSA acTpoHOMUM. [IpHKIIagHOE U MUPOBO33PEHUECKOE 3HAUYCHUE
ACTPOHOMUH.

Bun 3Bé&3mHoro neba. Co3Be3qus, SpKHe 3BE3MBI, IUIAHETHI, UX BHIMMOC
JIIBHOKCHUE.

ComnHeuHas cucTema.

Connue. ConHeuHas akTUBHOCTh. Mctounwk sHeprum ConHnoa W 3BE3.
3BE31bI, UX OCHOBHBIE XapaKTEPUCTUKU. [[narpamMma «CHEKTpajdbHbIA KJIacc —
CBETUMOCTH». 3BE3JBI TJIaBHOM MOCJICIOBATCILHOCTH. 3aBHCHUMOCTh «Macca —
CBETUMOCTB» JUIsl 3BE3]l TJIABHOM MOCIIENOBATEIIbHOCTA. BHYTpeHHEE CTpoeHHe



3BE31. COBpEMEHHBIC MPEACTABICHUS O MPOUCXOXKACHUU U 3Bodonuu ConHIa u
3BE31. DTanbl KU3HU 3BE3I.

Mneunsiii Iyt — Hama I'anaxtuka. Ilonoxxenne u nBuxenue CoaHna B
INanaktuke. Tunel ranakruk. Paguoranaktuku u kBasapbl. UEpHbBIE OBIPBI B spax
TaJIAKTHUK.

Bcenennas. Pacmiupenne Beenennoit. 3akon Xa66ma. Pazberanue rajgakTuk.
Teopus bosnbioro B3peiBa. PenuKTOBOE U31yYeHUE.

Macumrabnas ctpykrypa Beenennoit. Meraranakruka.

Hepeménnbie mpobieMbl aCTPOHOMUMU.

Vuenuuecxue nabnooenus

HaGmonenust HeBOOPYKEHHBIM TJ1a30M C HCIOJIb30BAHUEM KOMITBIOTEPHBIX
MPWIOKEHUH JJI ONpeAesieHUs MOJI0KEeHUsI HEOECHBIX 00BEKTOB HAa KOHKPETHYIO
JaTy: OCHOBHBIE cO3Be31usl CEBEPHOIO MOJYIIAPUS U SIPKUE 3BE3BI.

Ha6monenus B Teneckon Jlynsl, miuanet, Mneuynoro Ilyru.

Oo6o0maronee NOBTOPpeHUE

Ponb Qu3uku U acTpoHOMHMM B 5SKOHOMHMYECKOW, TEXHOJOTUYECKOH,
COLIMANILHOM M ATHUYECKOM cepax NesTeTbHOCTH YeJIOBeKa, POJib U MECTO (PU3UKHU
U aCTPOHOMHUHU B COBPEMEHHOM HAyYHOU KapTHHE MHUpPA, pOjb PU3NUECKON Teopuu
B (OpPMUPOBAHMM TPEJICTABICHUN O (PUIMYECKONH KapTUHE MHPaA, MECTO
dusznueckor KapTUHBI MHpa B OOIIEM Py COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEJICTABJIEHUN O IPUPOJIE.

MexnpeaMeTHbIE CBS3H

Nzyuenue kypca ¢usuku 6a3oBoro ypoBHA B 11 kimacce OCyIIeCTBISIETCS C
Y4ETOM COAEPKATEIBHBIX MEXKIIPEAMETHBIX CBA3E€M C KypCcaMH MaTE€MaTHKH,
OMOJIOTHH, XMMUH, Teorpaduu ¥ TEXHOJIOTHH.

Meosxcnpeomemnvie nousamusi, CBI3aHHbIE C W3YYEHHEM METOJOB HAYYHOI'O
MO3HAHUA. SIBICHWE, HAay4YHbIA (akT, rumore3a, (pu3mdeckas BeIMYMHA, 3aKOH,
Teopusi, HAOIIOACHNE, FKCIIEPUMEHT, MOJICIMPOBAHNE, MOJIENb, U3MEPEHUE.

Mamemamuka: pelieHHE CHCTEMBI YpPAaBHEHHM, TPUTOHOMETPUYECKUE
(YHKIMH: CUHYC, KOCUHYC, TAaHI'€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE
TOXAECTBO, BEKTOPBI M MX IPOECKLIHHM HAa OCHU KOOPAMHAT, CIIOKEHUE BEKTOPOB,
MPOU3BOMHBIC DJIEMEHTAPHBIX (YHKIMH, TPU3HAKH TOM00US TPEYrOJbHUKOB,
OTIpeJICIICHHE TUIONIAIN TIIOCKUX PUTYp ¥ 00BEMA Te.

buonozus: >nekTpuyeckue SBIEHHMS B JKMBOW MpuUpoJE, KoyieOaTenbHbIE
JIBH)KEHUS B )KMBOW MPHUPOJIC, ONTUYECKHUE SIBIICHUS B KUBOW NMPUPOJAE, NECUCTBUE
paanaluy Ha )KUBbIC OPTaHU3MBI.

Xumus: cTpoeHrnEe aTOMOB M MOJIEKYJI, KPUCTAJUIMYECKast CTPYKTypa TBEPABIX
TeN, MEXaHU3Mbl OOpa30BaHUA KPUCTAUIMYECKOW PEMIETKH, CHEKTPAIbHBIN
aHaJu3.



l'eocpaghus:  marHuTHblE TOMIOCAa 3€MIIM, 3aJ€KU MArHUTHBIX PV,
(poTochEMKA 3eMHOI MOBEPXHOCTH, MPEACKAa3aHUE 3EMIIETPSICEHUI.

Texnonoeua. JMHUM DJIEKTPONEpPENAad, TEHEPATOp IEPEMEHHOrO TOKa,
ANEKTPOABUTATENb, WHAYKUMOHHAS I€4Yb, pajap, pPaauoNpUEMHUK, TEJIEBHU30D,
anTeHHa, TtenedoH, CBYU-meub, MPOEKIIMOHHBIN anmapaT, BOJIOKOHHAs OMNTHKA,
coJiHeYHas OaTapes.



IINIAHUPYEMBIE PE3YJIbTATbBI OCBOEHHA IIPOI'PAMMBI 110
OU3UKE HA YPOBHE CPEJHEI'O OBILIEI'O OBPA30OBAHUA

OcBoenne yueOHoro mpenMera «®dDusuka» Ha ypOBHE CpPEAHETO OOIIEro
obpaszoBanus (0a30BBI YPOBEHB) JOJDKHO OOECIICYUTHh AOCTHIKCHHE CIICIYIOIIMX
JUYHOCTHBIX, METAIIPEAMETHBIX M MIPEIMETHBIX 00pa30BaTCIIbHBIX PE3YIbTATOB.

JINMYHOCTHBIE PE3VJIbTATHBI

JIn4HOCTHBIC PE3YyJbTATHl OCBOCHUSI yueOHOro npeaMera «Du3nKa» JOIKHBI
OTpaXXaTh TOTOBHOCTh M CIIOCOOHOCTh OOYYarOIUXCS PYKOBOACTBOBATHCS
chopMUpPOBAaHHOW BHYTPEHHEHW TMO3UIMEH JIMYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpUEHTAIIM{, TIO3UTUBHBIX BHYTPEHHHUX  YOEKIEHHH, COOTBETCTBYIOIIUX
TPaAUIIMOHHBIM IIEHHOCTSIM POCCHUUCKOTO OOIIECTBa, PaCIIMPEHUE >KU3HEHHOTO
OMbITa M OMbITA JCSITEIBHOCTH B MPOIIECCE pea3allMi OCHOBHBIX HAIpaBJICHUMN
BOCITMTATEILHOM JCATEIIBHOCTH, B TOM YHCJIE B YaCTH.

1) rpasKaaHCKOr0 BOCIIUTAHUS

c(hOpMUPOBAHHOCTD IPAKAAHCKOM MO3UIIMU 00YUAIOIIETOCs KaK aKTUBHOTO H
OTBETCTBEHHOTO WICHA POCCUMCKOTO OOIIECTBA;

NPUHATAE  TPATUIMOHHBIX  OOIIEYEIIOBEYECKMX T'yMAHUCTUYECKUX H
JIEMOKPATUYECKUX [IEHHOCTEM;

FOTOBHOCTh BECTH COBMECTHYIO JICSITEIBHOCTh B MHTEpEcax IPa)JaHCKOIO
oO1ecTBa, y4acTBOBaTh B CAaMOYIIPABIICHHH B 00pa30BaTEILHON OpraHU3alliy;

YMEHHE B3aUMOJCHCTBOBATH C COIUAIbHBIMU MHCTUTYTaMU B COOTBETCTBUM C
X QyHKIMSIMU U Ha3HAUYCHUEM;

FOTOBHOCTh K TYMaHUTAPHOM U BOJIOHTEPCKOM JAEATEIbHOCTH;

2) MATPHOTHYECKOT0 BOCTIMTAHUSI:

c(hopMHUPOBAaHHOCTH POCCUUCKOU TpaXKIaHCKOH UJICHTUYHOCTH,
MaTpUOTHU3Ma,

IICHHOCTHOE OTHOIIIEHUE K TOCYIApPCTBEHHBIM CHUMBOJIAM, JOCTHKCHHUSIM
POCCHICKUX YUEHBIX B 00J1aCTH (DU3UKU U TEXHUKU,

3) AyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHUS .

c(hopMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMS, THYECKOTO ITOBEICHHS,

CITIOCOOHOCTh OIICHHMBATh CHUTYAIlMI0 M IPHHUMATh OCO3HAHHBIC PCIICHMUS,
OPUEHTUPYSACh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI M IIEHHOCTH, B TOM YHUCJIC B
NESTENbHOCTA YYEHOTO;

OCO3HaHHUE JJUYHOTO BKJIaJa B MIOCTPOCHUE YCTOMUYUBOTO OYIyIIEro;

4) 3¢TETHYECKOT0 BOCIIHTAHMS

ACTETHUYECKOE OTHOIIIEHWE K MHUPY, BKJIIOUYAs CTETUKY HAyYHOTO TBOPYECTBA,
MpUCYLIETO (PU3NUECKO HAYKE;



5) Tpy/10BOT0 BOCIIUTAHNS :

MHTEpeC K pa3IMyHbIM cdepam NpodhecCHOHANBHOU NEATEIbHOCTH, B TOM
YHCJIE€ CBSI3aHHBIM C (PU3UKON M TEXHUKOM, yMEHHE COBEPLIATh OCO3ZHAHHBINA BHIOOP
Oynyuieit mpodeccuu U peaau3oBbIBaTh COOCTBEHHbBIC KU3HEHHBIE TIIaHBI,

TOTOBHOCTh M CIIOCOOHOCTH K 00Opa30BaHUIO U caMOOOpa30BaHUIO B 00JIaCTH
(bU3UKHN Ha IPOTSHKEHUU BCEH JKHU3HU;

6) 3K0JI0rH4eCKOro BOCIIUTAHUSA:

c(OpPMHUPOBAHHOCTh JKOJOTUYECKOW KyJIbTYPhl, OCO3HaHHE TIJI00aIbHOrO
XapakTepa IKOJOTUYECKUX MPoOIIieMm;

IJIAHUPOBAHUE U OCYIIECTBIEHUE JEUCTBUU B OKPYKAIOUIEH Cpelle HA OCHOBE
3HAHMS 1IeJIeld YCTOMYMBOTO Pa3BUTHSI UETIOBEUYECTBA,

paclIMpeHue OMbITa JEATEeIbHOCTH JKOJIOTMYECKOM HalpaBiIeHHOCTH Ha
OCHOBE MMEIOIIMXCS 3HAHUH Mo (HU3UKe;

7) HEeHHOCTH HAYYHOT0 MO3HAHMS

c(hOpPMHPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO pa3BUTHUs (U3UUECKON HAYKH;

OCO3HAHHME IIEHHOCTH HAy4YHOW JESITEeNIbHOCTH, TOTOBHOCTH B IpoIlecce
U3y4eHUs  (UBMKU  OCYHIECTBJISATh  NPOEKTHYIO U HCCIEAOBATEIbCKYIO
NEeSATENbHOCTh UHIUBUAYAIBHO U B TPYIIIIE.

METAINIPEIAMETHBIE PE3YJIBTATbBI

Ilo3naBaTeIbHBbIE YHUBEPCAJIbHbIE YUeOHbIE 1eiiCTBUS
Ba3oBble JJornueckue J1elcTBUA:
CaMOCTOSATEILHO  (OPMYJIMPOBATh W aKTyaJIM3UPOBaTh  MPoOJIEeMy,
paccMaTpuBaTh €& BCECTOPOHHE;
OTIPENENIATh IEJIH JeATCIIbHOCTH, 3a7aBaTh MapaMeTPhl U KPHUTCPHH WX
JIOCTIIKEHHUS,
BBISIBIIATh  3aKOHOMEPHOCTH W TPOTHBOPEYHMS B  paccMaTPUBACMBIX
(U3UYCCKHX SBICHUSAX;
pa3pabaTeIBaTh INIAH PEHICHHS MPOOJIEMBbI ¢ y4ETOM aHaIM3a UMCIOIIUXCS
MaTepHUaJIbHBIX U HEMAaTePHAIBHBIX PECYPCOB;
BHOCHTH KOPPEKTHBBI B JICITCIBHOCTD, OIICHUBATh COOTBETCTBUEC PE3YyJIbTATOB
IIEJISIM, OLICHUBATh PUCKH TIOCIICICTBUH JAEATCILHOCTH,
KOOPJAWHUPOBATh H  BBIIOJHATH pabOTy B  YCIOBHUAX  PEabHOIO,
BHPTYaJIbHOTO U KOMOMHUPOBAHHOTO B3aMMOJICHCTBHS;
pPa3BUBATh KPEATHBHOE MBIILJICHHUE MPH PEIICHUH )KH3HESHHBIX TIPOOJIEM.
Ba3oBrhle nccienoBaTeIbCKHe AeiiCTBUA:
BJIQJICTh HAYYHOM TEPMHUHOJOTHEH, KIIOYEBBIMH ITOHATHSIMH M METOJIaMH
(du3nYecKol HayKH,



BJIa/IETh HaBbIKAMHU Y4€OHO-UCCIIEA0BATENBCKON U MPOEKTHOM JE€ATEIbHOCTH
B 00ylacTu (PU3UKH, CIIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIbHOMY MOUCKY
METO/IOB pelIeHus 3ajay (U3MYECKOTO COACpNKaHUs, MPUMEHEHUIO Pa3InYHBIX
METO/I0B [T0O3HAHUS;

BJaJ€Th BHUJIAMU JCSATENbHOCTH 1O TMOJYYEHUIO HOBOTO 3HAHHS, €ro
UHTEpHpEeTalny, NpeoOpa3oBaHUI0 M MPUMEHEHUIO B paA3JIMYHBIX Y4YEOHBIX
CUTYallUiX, B TOM YHCJIE IPHU CO3JIaHUU YUEOHBIX MMPOEKTOB B 00J1acTU (DU3UKH;

BBISIBIIATh TPUYMHHO-CIICACTBEHHbIE CBSI3M W aKTyaJHM3UpOBATh 3ajady,
BBIJIBUTaTh THUIOTE3y €€ pelIeHHs, HaXOAWTh apryMEHTHI Ui J0Ka3aTelbCTBa
CBOMX YTBEP)KJICHUH, 3a/1aBaTh MapaMeTpbl U KPUTCPUU PEIICHHUS;

aHAIM3UPOBATH TIOJYYCHHBIE B XOJE€ PEIICHHs 3aJladyd  Pe3yJbTaThl,
KPUTHUYECKU OIIEHWBATh WX JOCTOBEPHOCTH, MPOTHO3MPOBATH U3MEHEHUE B HOBBIX
YCIOBUSX;

CTaBUTh M (OPMYIUPOBATH COOCTBEHHBIE 3aJadyd B 00pa30BATENBHOM
ACSITEIbHOCTH, B TOM YHCIIE TIPY U3YYCHUH (DHU3HKHY,

JaBaTh OIICHKY HOBBIM CHTYAIIUSIM, OIICHUBATh MPUOOPETEHHBIH OIBIT,;

YMETh TMEpPEHOCUTh 3HaHUS 10 (uU3MKe B MPaKTUYECKYyI0 00JacTh
KU3HEIEATEIbHOCTH,;

YMETb UHTETPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JacTel;

BBIJIBUraTh HOBbIE UJIEH, MpEJiaraTb OPUrHHAJIbHBIE ITOAXO0/Ibl U PEIICHNUS;

CTaBUTb MPOOJIEMBI U 33/1a4H, I0IYCKAIOIME albTepHATUBHBIC PELICHMUS.

PatGora ¢ undgopmanmeii:

BJIaJIETh HABBIKAMU MOJYyYEHUs MHPOpPMAIUU (PU3NUYECKOIO COJEPIKaHUS U3
UCTOYHUKOB PAa3HBIX THUIIOB, CAMOCTOSTEIBHO OCYILIECTBIIATH IIOUCK, aHau3,
CUCTEMAaTU3alMI0 M UHTEPIPETalni0 MHPOPMaluu pa3IMYHBIX BHJIOB U (popMm
Ipe/ICTaBICHNUS;

OLIEHUBATh JOCTOBEPHOCTh HH(OPMALIUH;

UCIIONIb30BaTh  CPEACTBA  MH(POPMAIMOHHBIX Y  KOMMYHHKAI[MOHHBIX
TEXHOJIOTUH B PEIICHUH KOTHUTUBHBIX, KOMMYHHKAaTHUBHBIX U OPraHU3allMOHHBIX
3aJa4 ¢ CcoOMIofIeHHEM TpeOOBaHUN HPrOHOMHUKH, TEXHUKH O€30MacHOCTH,
THUTUEHBI, pPEecypcocOepekeHHs, TMpaBOBBIX M  OTUYECKUX HOPM, HOPM
nH(pOpPMAIIMOHHON 0€30I1aCHOCTH;

CO3/1aBaTh TEKCThl (U3UUYECKOTO COAEpPX aHUS B pas3IUYHBIX (opMaTax c
yu€TOM Ha3zHAYeHHs MHPOPMAIMHU U LEIEBON ayAUTOPUH, BHIOUpPas ONTUMAIbHYIO
¢bopMy mpeacTaBIeHUS U BU3yaTu3alllu.

KoMMmyHuKaTHBHBIE YHHUBeEpPCaJIbHbIE YUeOHbIe 1eCTBHS:
OCYILECTBIIATH,  OOILIEHHME Ha Yypokax (U3UKHM U BO BHE-YPOUHOMU
NEeSATEeNbHOCTH;



pacno3HaBaTh MPEANOCHUIKM  KOH(MJIUKTHBIX CUTyallUd W  CMsr4yaTh
KOH()JIUKTHI,

Pa3BEPHYTO M JIOTMYHO MU3JIAraTh CBOKO TOYKY 3PEHHUs C HCIIOJIb30BAHUEM
SI3BIKOBBIX CPEJICTB;

IIOHUMAaTh U MCIOJIb30BaTh MPEUMYIIECTBA KOMAaHIHOW W WHIMBUIYAJIbHOU
paboTHI;

BbIOMpATh TEMATUKYy M METOJbl COBMECTHBIX JEWUCTBHM C y4€ToM OOIuX
MHTEPECOB U BO3MOKHOCTEH Ka)KI0I'0 YJIEHA KOJIJICKTHBA,

IIPUHUMATh L€Id  COBMECTHOM  JEATEIIbHOCTH, OpraHU30BbIBATH U
KOOPAMHHUPOBATh JCHUCTBUA MO €€ IOCTHUIKEHMIO. COCTAaBJIATh IUIAH JEWCTBUH,
pacnpenensiTh poiM ¢ YYETOM MHEHHMH YYaCTHHUKOB, OOCYXJaTh pE3yJIbTaThl
COBMECTHOM paboThI,

OLICHUBATh KAa4e€CTBO CBOEr0 BKJIAJa M KaXJOr0 YyYaCTHUKA KOMAaHIbl B
oOuuit pe3ynbTar Mo pa3padoTaHHBIM KPUTEPUSIM;

npejjaraTb HOBBIE MPOEKTHI, OLEHHUBATh WJAEH C IIO3ULUMHA HOBU3HBI,
OPUTMHAJIBHOCTH, IPAKTUYECKON 3HAUUMOCTH;

OCYILECTBIIATh IIO3UTUBHOE CTPATErMYECKOE IOBEICHUE B Pa3JIMYHBIX
CUTYaLUsIX, IPOSBISATH TBOPUECTBO U BOOOpaXKeHUE, ObITh MHUIIMATUBHBIM.

PeryasiTuBHbIe YHMBepcajibHbIe YueOHbIE JAelicTBUS
Camoopranusanus:

CaMOCTOSATENILHO OCYIIECTBJISATh MO3HABATENIbHYIO JAESITENIbHOCTh B 00JacTH
(GU3UKH W acCTPOHOMUH, BBISABJIATH MPOOJEMBI, CTaBUTh U (HOPMyIHpPOBATH
COOCTBEHHBIE 3aJ1a4UH;

CaMOCTOATENFHO COCTABJIAThH IJIAH PEIICHUS] PAcUETHBIX M KaueCTBEHHBIX
3a/1a4, TUIaH BBIMOJIHEHUS MTPAKTUYECKON PabOThI C y4ETOM MMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U TIPEATIOUYTECHHUIA,

JlaBaTh OIICHKY HOBBIM CHUTYAITUSIM;

pacIIMpATh paMKH Y4eOHOTO MpeAMETa Ha OCHOBE JIMYHBIX MPEOYTECHUN;

JienaTh OCO3HAHHBIA BBIOOP, apryMeHTHPOBaTh e€ro, OpaTh Ha ce0s
OTBETCTBEHHOCTH 32 PEIICHUE;

OIICHUBATh IPUOOPETEHHBIN OTIBIT;

CrocoOCTBOBaTh (OPMUPOBAHUIO U TPOSBICHUIO J3PYAUINMA B 00IaCTH
(U3HUKH, TOCTOSTHHO TIOBBINIATH CBOM 00pa30BaTEIbHBIN U KYJIbTYPHBIH YPOBEHb.
CaMOKOHTPOJIb, IMOIMOHAJILHBII HHTEJJIEKT:

JaBaTh OIEHKY HOBBIM CHUTYaIUsIM, BHOCHUTH KOPPEKTHUBBI B JCSITCIBHOCTD,
OIICHUBATh COOTBETCTBHE PE3YIHTATOB IIEIISIM,

BIIAJICTh HABBIKAMH  TIO3HABATENBHON  pediekcmu KaKk  OCO3HAHUS
COBEpIIAEMbIX JICWCTBUA ¥ MBICIUTEIBHBIX TMIPOIECCOB, WX PE3yJbTaTOB U
OCHOBAaHUM;



WCITOJIB30BaTh MPUEMBI peIICKCUU TSI OTICHKU CUTYaIlH, BEIOOpa BEPHOTO
peIIcHMS,

YMETh OIICHMBAaTh PHUCKHM W CBOCBPEMCHHO MPUHUMATH PEIICHUS IO WX
CHW)KCHHUIO;

NpPUHUMAaTh MOTHBBI M apryMEHTBHI APYTHX IIPH aHAM3€ pPe3yIbTaToOB
JESATEIHHOCTH;

NPUHUMATh ceOsl, TOHUMasi CBOM HEJIOCTATKU M JIOCTOMHCTBA;

NPUHUMAaTh MOTHBBI M apryMEHTBHI APYTHX IIPH aHAJM3€ pPEe3yIbTaTOB
JEATENBHOCTH;

NpU3HABATh CBOE MIPABO M MPABO APYTHX HA OMIMOKH.

B mporecce moCTHKEHHS JIMYHOCTHBIX PE3YJIBTATOB OCBOCHUS MPOTPAMMBI
no Qusuke IS ypOBHA CpeaHEro oOmero oOpa3oBaHHWs Yy OO0yYaroUmuXxcs
COBEPIIICHCTBYETCS SMOITMOHAJIbHBIN WHTEIUICKT, TIPEIIOIaratoIui
c(hOopMUPOBAHHOCTb:

CaMOCO3HaHUs, BKIIFOYAIOIIET0 CIIOCOOHOCTh TOHMMATh CBOE AIMOIIMOHAIBLHOEC
COCTOSIHWE, BUJICTh HAMPABIICHUS Pa3BUTHS COOCTBEHHOW AMOIIMOHAILHON CQEpHl,
OBITh YBEPCHHBIM B ce0e;

CaMOpEryJIMPOBaHMs, BKIIOYAIONIETO CAMOKOHTPOJIb, yYMEHHE NPUHUMATH
OTBETCTBEHHOCTh 32 CBOE TIOBEJCHHE, CIIOCOOHOCTh aNanTUpPOBAThCS K
AMOIIMOHAJILHBIM U3MEHEHUSIM U MIPOSIBIISITh THOKOCTD, OBITH OTKPHITHIM HOBOMY;

BHYTPEHHEW MOTHBAIIMH, BKIIOYAIONIEH CTpEMIICHHE K JOCTHXKEHUIO eI U
ycrexy, ONTUMHU3M, WHUIMATUBHOCTh, YMEHHE JEHCTBOBATH HMCXOAS M3 CBOMX
BO3MOKHOCTEM,

AMIIATUH, BKIIOYAIONIEH CIIOCOOHOCTh MOHUMATh AMOIIMOHATIBFHOE COCTOSTHUE
JIpYTUX, YYUTBIBATH €r0 TPH OCYIIECTBIECHWU OOIICHHs, CIOCOOHOCTh K
COUYBCTBHUIO M COTIEPEKUBAHUIO;

COIMAJILHBIX HABBIKOB, BKITFOUAIOIINX CIOCOOHOCTH BBICTPAUBATH OTHOIICHHUS
C IPYTUMH JIOJIbMU, 3a00TUTHCS, TIPOSIBIIATh MHTEPEC U pa3peniaTb KOH(IUKTHI.

HPEAMETHBIE PE3YJIBTATHBI

K konmy oOyuenuss B 10 kJjacce mpeaMeTHbIE pe3ynbTaThl Ha 0a30BOM
YPOBHE JTOJKHBI OTPaKaTh CPOPMHUPOBAHHOCTH Y O0YUAIONTUXCSI YMECHUN :

JIEMOHCTPUPOBATh HA MPUMEPAX POJb U MeCTO (U3NKU B (PopMUpOBaAaHUU
COBPEMEHHOM HAay4YyHOM KAapTUHbI MHUpPA, B PA3BUTUHU COBPEMEHHOU TEXHUKHU H
TEXHOJIOTUH, B TPAKTUUECKOMN AESITEIbHOCTH JIHOICH;

YUUTHIBATh TPAHULIBl MNPUMEHEHUS] HW3YYCHHBIX (U3UYECKUX MOJCIICH:
MaTtepualibHas TOYKa, HHEpIUalIbHAsl CUCTeMa OTCU€Ta, aOCOIIOTHO TBEPIOE TEIIO,
WJICANIBHBIN ra3, MOAEIN CTPOCHUS Ta30B, KUJAKOCTEH W TBEPABIX TEJ, TOUCUHBIN
AIEKTPUUYECKUH 3aps]l IPU pelieHnd (PU3nUecKux 3a1ady,



pacro3HaBaTh (pu3uUeckue sBiIeHUs (IMPOIECCh) U OOBSICHITh MX Ha OCHOBE
3aKOHOB MEXaHWKH, MOJIEKYJISIPHO-KUHETUUYECKON TEOpUM CTPOCHHS BEIIECTBA U
ANEKTPOJAVMHAMUKU:  PAaBHOMEPHOE UM  PAaBHOYCKOPEHHOE  MPSMOJUHEWHOE
JBIDKEHHE, CBOOOJHOE TAJeHUE TeJ, IBIKEHHE 110 OKPY>KHOCTH, HWHEPIUS,
B3auMojieicTBUe Tel, nuddy3usi, OPOYHOBCKOE JIBHXKEHUE, CTPOCHUE KUIKOCTEH
1 TBEPBIX TeJI, U3MEHEHHE 00bEMA TeJl MPU HArpeBaHUU (OXJIAXKIACHHUH), TEILIOBOEC
paBHOBECHE, HCIApEHHE, KOHJEHCAIMs, IUIaBJICHUE, KPUCTALIM3AIUs, KUICHHE,
BJIQXKHOCTh BO3/lyXa, MOBBIIICHUE JIABJICHUS ra3a MPU €ro HarpeBaHUM B 3aKPHITOM
cocylie, CBSI3b MEXKAYy IapaMeTpaMu COCTOSIHUSI Tra3a B  H30Mpoleccax,
ANIEKTPHU3AIUS TeJl, B3aUMOJEHCTBHUE 3aPsiJIOB;

OTHUCBHIBATh MEXAHUYECKOE JIBMKEHHUE, HCMOJb3Yys (DU3NYECKUE BEIIMYUHBI:
KOOpJMHATA, MYTh, IMEpPEMEIIeHUEe, CKOPOCTh, YCKOpPEHHE, Macca Teja, CHIIa,
UMITYJIbC T€JIa, KMHETHYECKasl dHEPrHs, MOTEHIIMAIbHAS DHEPTHs, MEeXaHW4YecKas
paboTa, MexaHWYECKass MOIIHOCTh, TP OMUCAHUM TPABUIHLHO TPAKTOBATH
(GU3UYECKU CMBICII KCHOJIb3yEeMbIX BEJIMYMH, UX OOO3HAYCHUS] W EIUHUIIHI,
HAXOJUTh (POPMYJIBI, CBS3BIBAIONINE JAHHYIO (PU3MUECKYIO0 BEIIMUUHY C JAPYTHUMU
BEJIUYNHAMUY,

OTHMCBHIBATh M3YyYCHHBIC TEIUIOBBIE CBOWCTBA TN M TEIUIOBBIC SBJICHUS,
UCTIONB3ysl (U3MYECKUE BEJIMYMHBI. JaBJICHHUE Tas3a, TeMIleparypa, CpeaHss
KMHETHUYECKasi SHEPTUs XaOTHYECKOTO JBIDKCHHS MOJICKYJ, CpeIHeKBaIpaTHIHAs
CKOPOCTh MOJICKYJI, KOJUYECTBO TEIUIOTHI, BHYTPEHHSS SHeEprusi, pabora rasa,
KOA(DPUIIMEHT T0JE3HOr0 JEWCTBUS TEIUIOBOTO JIBUTATENs;, IIPU OINHCAHUU
NPaBUIBLHO TPAKTOBAaTh (U3MYECKHH CMBICI HCIOJIB3YyEMBIX BEJIMYMUH, HX
0003Ha4YeHUS] W CIUHMIBI, HAXOAUTh (OPMYJIbI, CBS3BIBAIOIINE JTAHHYIO
(bU3UYECKYI0 BEIUYMHY C IPYTUMHU BEJIMYHNHAM,

OTIMCBHIBATh U3YUYCHHBIC AICKTPUUSCKUE CBOWCTBA BEIIECTBA U YJICKTPHUCCKHE
siBJICHHUS (IIPOLIECCHI), HUCIONIB3YS (PU3NYCCKHE BEIUYMHBI. SJICKTPUUCCKUIN 3apsij,
AJIEKTPUYECKOE T0JI€, HAMPSHKEHHOCTH T0JIs, MOTEHIIMAN, Pa3HOCTh MOTEHIUAJIOB;
IpU  ONMHCAHWM TIPABUIBHO TPAKTOBATh (U3UYECKUM CMBICI HCIOIb3YEeMbBIX
BEIIMYWH, WX O0OO3HAYEHUS W CIWHUIILI, YKa3bIBaTh (OPMYJIbI, CBS3BIBAIOIIHC
TaHHYIO0 (PU3HYECKYIO BEIMUHMHY C IPYTHMH BEIUINHAMU,

aHAJTU3UPOBATh (PU3MYCCKHE TPOLECCHl U SBJICHUS, HUCIOIB3YS (PU3HYCCKHE
3aKOHBI W MPUHIUIIBI: 3aKOH BceMupHoro Tarotenus, |, Il u Il 3akonsr HpioToOHa,
3aKOH COXpaHCHHS MEXAHWYECKOM DJHEpPruu, 3aKOH COXpaHEHHS HMITYJIbCa,
MPUHIMIT CYNEPHO3UIIMK CHUJI, MPUHIIMII PABHOMPABUS HWHEPLUHATBHBIX CHCTEM
OTCYETa, MOJICKYISIPHO-KMHETUYECKYI0 TEOPHUIO CTPOSHUS BEIIECTBA, TIa30BBIC
3aKOHBI, CBSI3b CPEIHEH KMHETUYECKOM SHEPIUU TEIUIOBOTO JIBMXKEHUS MOJIEKYI C
a0COIOTHOM TEMIIepaTypoi, MEepBBIM 3aKOH TEPMOJAMHAMHUKH, 3aKOH COXpPaHEHUS
AJIEKTPUYECKOTO 3apsjaa, 3akoH KymnoHa, mpw 5TOM pas3iuyaTrh CIOBECHYIO



(GOpMYIUPOBKY 3aKOHA, €r0 MAaTeMaTHYECKOE BBIPAKCHUEC M YCIOBHUSA (TPaHHMIIBI,
00JIaCTH) TPUMEHHUMOCTH;

OOBSCHATH OCHOBHBIE MPUHIUIIBI JCWCTBUSL MAIlIMH, TPUOOPOB U
TEXHUYECKUX YCTPOMCTB; pa3inyaTh yCJIOBHUS UX 0€30MacHOTO HUCIIOJH30BAHUS B
MOBCEIHECBHOM KU3HHU,

BBITIOJIHATh JKCIIEPUMEHTBI MO HCCIEIOBaHUI0 (U3UYECKUX SBJICHUN W
MPOIIECCOB C HCIMOJB30BAHUEM MPSIMBIX M KOCBEHHBIX H3MEPEHUMU, MPU ITOM
bopmyaupoBaTh mpodOsieMy/3amady M THIOTE3y YYeOHOTO OSKCICPUMEHTA,
coOMpaTh YCTAaHOBKY M3 TMPEIJI0KEHHOTO OOOPYIOBaHUS, MPOBOAUTH OIBIT U
dbopMyIUpPOBATH BHIBOJIBI;

OCYILIECTBIISITH MPSIMbIE M KOCBEHHBIC MU3MEPEHUsI PUBHMUECKUX BEIUYUH, TPU
ATOM BBIOMpPATh ONTUMAJBHBIA CIIOCOO M3MEPEHUSI U HCIOJIb30BaTh W3BECTHHIC
METO/IbI OIICHKH MOTPEIIHOCTEH H3MEPEHUH,

UCCIIEIOBAaTh  3aBUCUMOCTH  MEXAYy  (GU3WYECKHMMH  BEJIMUYUHAMHU  C
UCIIOJIb30BAHUEM TIPSAMBIX HM3MEPEHUM, MPU ATOM KOHCTPYHPOBATH YCTAHOBKY,
dbuKCUpoBaTh PE3yJIbTAThl TMOJYYEHHOW 3aBUCUMOCTH (DU3MUECKUX BEIUYUH B
BU/JIe TaOJUIl U TPaUKOB, JI€JIaTh BBIBOJIBI 110 PE3yJIbTaTaM HUCCIICIOBAHMUS,

coOmroaTh npaBuia 0e30MacHOro TpyAa MpHU MPOBEACHUU HUCCIEAOBaHUHN B
pamMKax y4eOHOTO OKCIIEPUMEHTa, Y4eOHO-HCCIIEOBATEIbCKON U MPOEKTHOMU
JESTENBHOCTH C HCIOJIb30BAHUEM H3MEPHUTENIBHBIX YCTPONCTB U JaOOPATOPHOTO
o0opy1oBaHUS;

pemars pacu€THbIE 3a7a4dl C SBHO 3aJaHHOW (DU3WYECKOM MOJICIIbIO,
UCTIOJNIBb3Ys (PU3MUECKHE 3aKOHBI U MPUHIIUIIBI, HA OCHOBE aHaJN3a YCJIOBUS 3aJa4H
BBIOMPATh (U3UYECKYIO MOJICINIb, BBIICHATh (U3UUYCCKHE BEIUYUHBI U (HOPMYIIHI,
HEOOXOMUMBIE ISl €€ pellleHus, MPOBOAUTH Pacu€Thl U OICHUBATH PEATbHOCTD
MOJTy4€HHOTO 3HAYCHHS (PU3HUUECKON BETUYUHBI,

pelaTh KaYeCTBEHHBIE 33/1a4l: BHICTPAUBATh JIOTUYECKH HEMPOTUBOPEUUBYIO
LEMOYKY PACCYKJIECHUM C ONMOpON Ha M3YYEHHBIE 3aKOHbI, 3aKOHOMEPHOCTH H
bu3uvecKue SIBICHUS;

UCTIONIb30BaTh ~ MPU  PEIIEHWH  y4eOHBIX  3a7a4y  COBPEMEHHBIC
WH()OPMAITMOHHBIC TEXHOJIOTHH JJII TIOWCKA, CTPYKTYPUPOBAHUS, UHTEPIPETAIIUN
Y TIPE/ICTABIICHUS YIeOHOW W HAYYHO-TIOMYJSPHON MHGOpMAIHH, MOTYy4YEHHON U3
Pa3TUYHBIX HICTOYHUKOB, KPUTUYECKH aHATTM3UPOBATH MOJTyIaeMyr0 HHPOPMAIIHIO,

IPUBOAUTH MPUMEPHI BKIIAJ]a POCCUUCKUX U 3apyOEKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HayKH, OOBSCHEHHE TPOIECCOB OKPYKAIOIMIETO MHpPA, B PAa3BUTHE
TEXHUKHU U TEXHOJOTH;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHMS MO (PU3MKE B MOBCEAHEBHOW KU3HU
Juisi obecriedeHus 0€30MacHOCTH MPU OOpallleHUU C MPUOOPAMHU U TEXHUYECKUMU



YCTpPOMCTBAMHU, JJISI COXPAHEHHS 3J0POBbSI U COOJIOJCHUS HOPM 3KOJIOTHYECKOTO
MOBEJACHUS B OKPYKAIOLIEH CPELE;

paboTaTh B TpyINNE C BHIMOJIHEHUEM Pa3IMYHBIX COIMATIBHBIX PpOJIEH,
IJIAaHUPOBaTh pabOTy TPYIIbI, palMOHAIBLHO paCHpeaessiTh OO0S3aHHOCTH U
IJIAHUPOBATh JIESITEILHOCTh B HECTAHAAPTHBIX CUTYAIMSIX, aJ€KBATHO OIIEHUBATh
BKJIQJ] KQXJIOTO U3 YUYACTHUKOB I'PYIINbBI B PEIICHUE pacCMaTPpUBAEMOM MPOOIEMBI.

K xonmy obyuenus B 11 kiiacce mpeaMeTHbIe pe3yibTaThl Ha 0a30BOM
YPOBHE JOJIKHBI OTPaxaTh CPOPMUPOBAHHOCTD Y OOYYAIOIIUXCS YMEHHUIA:

JIEMOHCTPUPOBATh HA TpPUMEpPax pojib U MECTO (PU3NKUA B (HOPMUPOBAHUU
COBPEMEHHOW HAy4YHOW KApTUHBI MHUpPA, B Pa3BUTUU COBPEMEHHOW TEXHUKH U
TEXHOJIOTUH, B MPAKTUYECKOW JEATEIIBHOCTH JIIOJEH, IETOCTHOCTh M €IUHCTBO
bu3nYeCcCKON KapTUHBI MUPA;

YUUTHIBATh TPAHUIBl TPUMEHEHUS] HW3YYCHHBIX (U3UYECKUX MOJICIICH:
TOYEUHBIN AICKTPUUYECKUN 3apsi/l, JIyd CBETa, TOUCUHBIH UCTOUYHHUK CBETA, sSJICpHAs
MOJICJIb aTOMa, HYKJIOHHAs MOJIEJb aTOMHOTO Sipa MpU peIieHur (HU3NIECKUX
3azay,

pacro3HaBath (pu3nueckue sBieHus (IMPOIECCh) U OOBSICHITh MX Ha OCHOBE
3aKOHOB AJIEKTPOJUHAMUKHN U KBAaHTOBOW (DM3HKH: 3JIEKTPUUYECKAS MPOBOJIUMOCTH,
TEIJIOBOE, CBETOBOE, XMMHUUYECKOE, MAarHUTHOE JIEUCTBHS TOKa, B3aUMOJECHCTBUE
MarHuToOB, DJEKTPOMArHUTHAs WHAYKIUS, JEHCTBME MArHUTHOTO TIOJSI Ha
NPOBOAHUK C TOKOM W JIBIKYIIUMCS 3apsll, 3JEKTPOMAarHUTHBIE KOJEOaHHS U
BOJIHBI, TPSIMOJUHEHHOE PACIpPOCTPAHEHHE CBETA, OTPAKEHUE, MPEIOMIICHUE,
uHTepPepeHnus, audpakuus W TOJSApU3alUsg CBETa, JUCIEpPCUs CBETa,
doroanekrpuueckuii apdekt (hoTodrddekr), cCBeTOBOE MaBicHNES, BOZHUKHOBCHHUEC
JUHENYaTOro CHeKTpa aroMa BOJOPOJA, €CTECTBEHHas M HUCKYCCTBEHHas
PaANOaKTUBHOCTD;

OIMCHIBAaTh W3YYCHHBIC CBOMCTBa BemlecTBa (DIIEKTPUYECKHE, MarHUTHBIC,
ONTUYECCKUE,  DJJCKTPHUYECKYID  NPOBOAMMOCTh  Pa3UYHBIX  Cpea) |
DJICKTPOMATrHUTHBIC SIBJICHUS (MPOIIECCHI), WCIONB3yS (U3HUYSCKUE BEINIMHEI:
ANEKTPUYECKUI 3apsijl, CHJIa TOKa, DJIEKTPUYECKOE HANpPSKEHUE, IIEKTPUUYECKOE
COTIPOTHBIJICHHE, PAa3HOCTH MOTEHITMAIOB, SJCKTPOJBIDKYINAS CWiIa, padoTa TOKa,
WHIYKIHUST MarHUTHOTO TMoJjs, cwia Ammnepa, cuia JlopeHua, WHAYKTUBHOCTb
KaTYILIKK, SHEPrusi AJIEKTPUYECKOr0 M MATrHUTHOIO IMOJI€H, MEepHoJ M YacToTa
KoJieOaHU B KOJeOaTeIbHOM KOHTYpE, 3apsij M Cuja TOoKa B IMpolecce
TAPMOHUYECKUX JJICKTPOMArHUTHBIX KoJieOaHWH, (OKyCHOE pacCTOSHHE U
ONTUYECKAasl CHJIa JIMH3bI, MPU ONHUCAHUU MPABUIBHO TPAKTOBATH (PU3NUECKUN
CMBICI HUCIIOJb3YEMbIX BEJIMYMH, HMX OOO3HAUYEHUSI W EAUHUIIbI, YKa3bIBaTh
bopMyJibl, CBA3BIBAIOIIME JAaHHYIO (PU3NUECKYI0 BEJIMYUHY C JIPYTUMHU
BEJIMYMHAMY,



ONUCHIBATh H3YYEHHBIC KBAHTOBBIC SBICHUS M MPOLECCHl, HCHOJIb3YS
bu3nYecKue BEIUYUHBI. CKOPOCTh AJICKTPOMArHUTHBIX BOJIH, JJIMHA BOJIHBI U
4acToTa CBETa, SHEPrUsi U UMMYJIbC (DOTOHA, IEPUOJ TTOTypacaga, SHEPTusl CBSI3U
aTOMHBIX SiIep, TMPU ONHUCAHUU TMPABWIBHO TPAKTOBAaTh (HUINYECKUI CMBICI
WCIIOJIB3YEMbIX BEJIWYWH, UX O0O3HAYEHWs] M EIUHMIIBI, yKa3bIBaTh (HOPMYIIHI,
CBSI3BIBAIOIINE JaHHYI0 (U3UYECKYI0 BEIMYMHY C JPYTUMH BEJIUYMHAMU,
BBIYHCIISITh 3HAUCHUE (DU3NYECKOM BEJIMUMHBI,

aHAJTU3UPOBATh (PU3MYECKHUE MPOLECCHl U SIBICHUS, UCIOIB3Ys (PU3HUECKUE
3aKOHbl M TMPUHLMMBL: 3aKOH OMa, 3aKOHBI MOCJIEA0BATEIBHOIO U MapaiedIbHOIO
COCIMHEHUSI MPOBOJHUKOB, 3aKOoH Jkoyns—JIeHia, 3akoH 3JIEKTPOMArHUTHOU
WHJIYKIMY, 3aKOH NPSIMOJIMHENHOTO pacpOCTPAHEHUSI CBETA, 3aKOHBI OTPAKEHUS
CBETa, 3aKOHBI MPEJIOMJICHUS CBETa, ypaBHeHUEe OuHITerHa misa dorodddexra,
3aKOH COXPAHEHHUS DHEPrUHU, 3aKOH COXPAHEHUS HMMITYJIbCA, 3aKOH COXpPaHEHUSA
3JIEKTPUYECKOTO 3apsifia, 3aKOH COXPAaHEHUs] MAacCOBOTO 4HMCIIa, MOCTynaThl bopa,
3aKOH PaMOaKTHUBHOTO pacmaja, Mpy 3TOM Pa3indaTh CIOBECHYIO (OPMYITUPOBKY
3aKOHa, €ro MaTeMaTHYeCKOE BBIpAKEHHWE U YCIOBHA (IpaHHIlBl, 00JacTH)
IPUMEHUMOCTH;

ONpENEIIATh HAIIPABJIECHUE BEKTOPA MHAYKIMH MAarHUTHOIO MOJIS TPOBOIHUKA
C TOKOM, cujibl Amniepa u cuibl JlopeHna,

CTPOUTh W ONHCHIBATh M300paKEHHE, CO3/1aBa€MOE IUIOCKUM 3EpKaJioM,
TOHKOH JIMH30M,

BBITIONTHATh JKCHEPUMEHTHI TO HCCIECNOBAHUIO (U3UYECKUX SIBICHUU W
IPOLIECCOB C HCIOJIb30BAHUEM MPSIMBIX M KOCBEHHBIX H3MEPEHUM: IMpPU 3TOM
dopMynupoBaTh mpoOiieMy/3ajlady M TUIIOTE3y Y4eOHOro SKCICPHMCHTA,
coOupaTh YCTaHOBKY W3 MPEIJIOKEHHOTO O00pYIOBaHUsS, MPOBOAUTH OIBIT U
(bopMyITHpOBaTH BHIBOJIBI;

OCYIIECTBIISITh MPSMBIE M KOCBEHHBIE U3MEPEHUS (PU3NUECKUX BEIUYHH, TIPH
STOM BBIOMpPATh ONTUMAJbHBIA CIOCOO M3MEPEHUS U HCIOJIb30BaTh W3BECTHBIC
METObI OLIEHKH MTOTPEMIHOCTEN U3MEPECHU;

UCCIIEIOBATh 3aBUCUMOCTH (PU3WYECKHX BEIWYMH C HCIOJIH30BAHUEM
OpSAMBIX HM3MEPEHHWIl. TMPHU OSTOM KOHCTPYHPOBATh YCTAHOBKY, (UKCHPOBATH
PE3YNBTATHI MOJYYEHHOW 3aBUCUMOCTH (U3MYECKUX BEIUYMH B BHUJE TAOIUI] U
rpa(uKoOB, J1€JIaTh BHIBOJBI 10 PE3YJIbTAaTaM HCCIIEI0BAHUS;

coOmroaTh mpaBmia 0€30MacHOTO TpyJa MPHU MPOBEIACHUN HCCIEAOBAHUHN B
paMKax ydeOHOro SKCIEpUMEHTa, Y4eOHO-UCCIENOBATEIBCKON U MPOEKTHOM
JEATENbHOCTU C HMCIOJIb30BAHUEM HM3MEPUTEIbHBIX YCTPOUCTB U J1a0OPATOPHOTO
000pyI0BaHMUS;

pemiaTth pacu€THbE 3aJaud C SIBHO 3aJaHHOM (U3MYECKON MOJIelblo,
UCIONb3Ys (PU3UYECKHE 3aKOHBI U MPUHIIUIIBI, HA OCHOBE aHaJu3a yCIOBUS 3a/1auu



BbIOMpATh (PU3UYECKYIO MOJEIb, BBIACIATh (PU3NUYECKHE BEIMYMHBI U (POPMYIIHI,
HEOOXOAMMBIE ISl €€ pEelIeHus, MPOBOJUTH PACUEThl M OLICHHWBATH PEATbHOCTH
MOJyYEHHOTO 3HaUYCHUs (PU3MUECKON BEIIUIUHBI;

pelaTh KaueCTBEHHBIC 3314 BEICTPAUBATh JJOTHYECKH HEMPOTHBOPEUYHUBYIO
[ENOYKY PAacCYXJCHUH C OMOpOd Ha HM3y4eHHBIC 3aKOHBI, 3aKOHOMEPHOCTH H
dbuzndeckue sIBICHUS;

UCTIONB30BaTh ~ MPH  pEmIeHWH  y4eOHBIX  3aJa4  COBpPEMEHHBIC
WH(POPMAIIMOHHBIE TEXHOJIOTHH IIJISl TIOWCKA, CTPYKTYPUPOBAHUS, HHTEPIIPETALUN
M TIPEJICTaBIICHUS] yUeOHON M HAyYHO-TIOMYJISIPHON WH(OPMAIINH, MTOJIYISHHOH U3
pa3IMYHBIX UICTOYHUKOB, KPUTHIECKU aHATTU3UPOBATH MOTyd9aeMyI0 HHPOPMAITHIO;

OOBSICHATh TPHUHIMIBI JEHCTBUS MAallMH, NPHOOPOB U TEXHUYECKHX
YCTPOICTB, pa3inyaTh YCIOBUS UX OE30MMaCHOTO HMCIIOIH30BAHMS B MMOBCEIHEBHOMN
KHU3HH;

NPUBOANTH MPUMEPHI BKJIaJ]a POCCUUCKUX U 3apyOSKHBIX YUEHBIX-(DH3UKOB B
pa3BUTHE HAyKH, B OOBSICHCHHE NPOIECCOB OKPYKAIOIIETO MHpa, B pPa3BUTHE
TEXHUKH U TEXHOJIOTHUH;

UCTIOJIh30BaTh TEOPETUYECKHE 3HAHUS 1O (U3NKE B MOBCEAHEBHOW >KU3HU
U1l obecniedeHrss 6€30MacHOCTH MPU OOpAIICHUH C MPUOOPAMH U TEXHUYECKUMU
YCTPOMCTBAMHU, JIJISi COXPAHEHUs 370POBbS M COOIIOJIEHUS HOPM JKOJOTUYECKOTO
MIOBE/ICHUSI B OKPYXKAIOIIEH cpelie;

paboTaTh B TpYyIIe C BBHIIOJHEHUEM pPaA3IMYHBIX COLMAIBHBIX POJICH,
IUTAHUPOBATh PabOTy TPYMIbl, PAMOHAIBHO paclpenessTh OOS3aHHOCTH U
TUTAHUPOBATH JIEATETLHOCTh B HECTAHAAPTHBIX CUTYallUAX, aJIeKBAaTHO OLICHUBATh
BKJIAJ] KaXKJIOTO M3 YYaCTHUKOB I'PYIINBI B PEIICHUE pacCMaTPUBAEMO TPOOIEMBI.



TEMATHUYECKOE IINTAHUPOBAHHUE
10 KJIACC

KosuyecTBo yacos DJIEeKTPOHHbIE
HaumeHoBaHue pa3jiejioB U TeM uugpoBbie
Ne n/m P Kontpoabubie | IlpakTuyeckue (ncpp )
NMPOrpamMmblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
Pa3znen 1. ®PUBUKA U METOJbI HAYUYHOTI'O ITIO3HAHUSA
bu6mmoreka [{IOK
11 ®u3nKa 1 METOAbI HAYYHOTO ITO3HAHUS 2 https://m.edsoo.ru/7f41bf72
Hroro mo pazgery 2
Pa3znen 2. MEXAHUKA
bu6mmoreka [JOK
21 Kutniemaritia > https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
2.2 flunamka ! https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
2.3 3aKOHBI COXpPAHCHHUS B MEXaHHUKE 6 1 1 httos://m.edso0.ru/7fALbF72
Hroro mo pazgeny 18
Paznen 3. MOJIEKYJIAPHASA ®U3UKA U TEPMOAUHAMHUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKOU 9 1 bu6nuoreka [JOK
' TEOPHHU https://m.edsoo.ru/7f41bf72
bubmuoreka [JOK
3.2 OCHOBBI TEPMOMHAMHKH 10 1 https://m.edsoo.ru/7f41bf72
33 ArperaTHbl€ COCTOSIHMSI BEILIECTBA. 5 bub6nuorexa [JOK
' @da30BbIe IEPEXO0/IbI 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
https://m.edsoo.ru/7f41bf72

Hroro no pazneny

24

Paznen 4. QJJIEKTPOJAUHAMUKA

bu6mmoreka [IOK
4.1 1
UICKTPOCTATHKA 0 https://m.edsoo.ru/7f41bf72
42 [TocTOsHHBIN 311EKTPpUYECKUNA TOK. TOKHU B 12 bubnuoreka [IOK
' Pa3IMYHBIX Cpelax https://m.edsoo.ru/7f41bf72
Hroro no pazgeny 22
PezepBHoe Bpemst 2
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68



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

11 KJIACC

KoauvecTBo yacos DJIeKTPOHHbIE
HanmeHnoBaHue pa3aesioB H TeM uudpoBbIe
Ne n/m P Konrpoabubie | IlpakTuyeckue (ncpp )
NMPOrpamMmblI Bcero o0pa3oBaTe/bHbIEC
padoThI padoThI
pecypcsl
Pa3nen 1. QJIEKTPOJAUHAMUKA
MarnuTHOe 1oJie. DIeKTpoOMarHuTHast bubnuorexa [JOK
11 11 1 3
WHTYKITUS https://m.edsoo.ru/7f41c97¢c
Hroro no pazneny 11
Pa3nen 2. KOJIEBAHUS U BOJIHBI
MexaHW4eCcKHUe U JIEKTPOMAarHUTHBIE bubmuorexa [JOK
2.1 9 1
KoseOaHus https://m.edsoo.ru/7f41c97¢c
59 MexaHn4eCcKHUe U JJIEKTPOMAarHUTHBIC 5 1 bubnuorexa [JOK
' BOJIHBI https://m.edsoo.ru/7f41c97¢c
bu6mmorexa [JOK
2.3 O 10 3
frmka https://m.edsoo.ru/7f41c97c
Hroro mo pazgeny 24

Pazgen 3. OCHOBBI CIIEIIMAJIBHOM TEOPUM OTHOCHUTEJILHOCTHU

31 OcCHOBBI crieUaIbHON TEOPUH 4 1 bu6nuoreka [IOK
' OTHOCHUTEIBHOCTH https://m.edsoo.ru/7f41c97c
Utoro mno pazueny 4
Pa3nen 4. KBAHTOBAS ®U3UKA
. bubmuoreka [JOK
4.1 OneMeHThl KBAHTOBOM ONTUKHU 6 https://m.edsoo.ru/7fA1c97c
4.2 Crpoenue aToma 4 bu6mmoreka [IOK



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

4.3 ATOMHOE PO

bubmuoreka [JOK
https://m.edsoo.ru/7f41c97¢c

Hroro no pazneny

15

Paznea 5. JIEMEHTBI ACTPOHOMHUU U ACTPODPU3UKHU

5.1 DneMeHThl aCTPOHOMHUU U aCTPOPUUKH 7 ]P?tlf[?sﬂll;l r?:gg;gr(a/};chQ?c
Hroro no pazneny 7
Paznen 6. OGOBIIAIOILIEE IOBTOPEHUE

6.1 O6o61marolee MOBTOPEHHE 4 lh;tl'f[?snlplI r%?:cli(sigr(a/ffﬂwk
Hroro no pazneny 4
PezepBHoe Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68



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

IHOYPOYHOE IIVIAHUPOBAHHUE

10 KJIACC
KosmmuecTBo yacos DJIEeKTPOHHbIE
Ne Mara uupposeie
Tema ypoka Kontpoasubie | IlpakTuueckue
n/m Bcero u3yueHusi | oOpa3zoBaTejibHbIE
padoThI padoThI
pecypchl

Beoanslii naCcTpyKTaxXk noTh.dusnka

1 — HayKa o npupoje. Hayunbie 1 bubnuorexa [JOK
METO/IbI TIO3HAHUS OKPYXKAIOIIETO https://m.edsoo.ru/ff0c32e2
mupa. Bxoanas mpoBepounas padoTa.
Ponb u MecTo pusmku B

9 (hopMuUpOBaHUHN COBPEMEHHOM 1 bubnuorexa [JOK
HAy4YHOM KapTUHBI MUPA, B https://m.edsoo.ru/ff0c33e6
MPAKTUYECKOUN AEATEILHOCTH JIIOACH
Mexannueckoe OBUKEHUE.
OTHOCHUTENBHOCTh MEXaHUYSCKOTO bubnuoteka [{JOK

3 1
nerokeHus. [lepemenienue, CKOpoCTh, https://m.edsoo.ru/ff0c3508
YCKOpEHHUE

4 PaBHOMEpHOE npsAMOJIMHEITHOE 1 bubnunorexa [JOK
NBIDKEHUE https://m.edsoo.ru/ff0c3620

5 PaBHOyCKOpEHHOE IPSIMOJIMHEWHOE 1 bu6nuoreka [JOK
NBIDKEHUE https://m.edsoo.ru/ff0c372e

5 CBoOoaHOE majicHue. Y CKOpEeHHe 1 bubmuoreka [JOK
CBOOOIHOTO MMaeHUS https://m.edsoo.ru/ff0c39cc
KpuBonuHeliHOe 1BUKEHUE.

7 JIBr>keHue MaTepraIbHON TOUKH T10 1 bubmorexa HOK

P https://m.edsoo.ru/ffOc3ada

OKPYXHOCTH



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

[Tpunnun oTHOCUTENBHOCTH [ anuies.

8 WueprumansHble CUCTEMBI OTCUETA bubmorera [IOK
pit . ' https://m.edsoo.ru/ff0c3be8
IIepBbiii 3ak0oH HproToHA
Macca tena. Cuina. [Ipunnun
9 CYIIEPIIO3NINH CHI. BTOpOoii 3akoH bubmorera [JOK
yrep t ’ p . https://m.edsoo.ru/ffOc3be8
HproTona asis MatepuaabHOM TOUKH
Tperuii 3akoH HeroToHa A1t bu6mmoreka [{IOK

10
MaTepUaIbHbIX TOYEK https://m.edsoo.ru/ff0c3be8
3aKoH BCeMHUpHOTo Tarotenus. Cuna

11 TsoKecTh. IlepBas kocMuyeckas bubmmorexa [TOK

- Hep https://m.edsoo.ru/ff0c3d00
CKOPOCTH

12 Cuna ynpyroctu. 3akoH ['yka. Bec bubnuorexa [JOK
Tena https://m.edsoo.ru/ff0c3e18
Cuia tpenus. Koadpdunmenr tpenus.

13 Cuia CEH OTI/IBJ'IeI({bI/(Iif)I npu BI/IE(GHI/II/I bubmorexa [IOK

p pH A https://m.edsoo.ru/ffOc3f76
Tena B )KUAKOCTH UIIH ra3e
[TocTymarensHOE W BpalaTeabHOE

14 JBIDKEHHE a0COFOTHO TBEPIOTO Tea. bu6mmoreka [JOK
Mowment cuisl. I[1nedo cunel. YciaoBus https://m.edsoo.ru/ff0c41a6
paBHOBECHS TBEPIOTO Teja
Nmnynbc maTepuaabHOM TOUKH,

15 CHUCTEMBI MaTEPHAIIbHBIX TOYECK. bu6mmoreka [IOK
Nmnynbsc cuitbl. 3aKOH COXpaHEHUs https://m.edsoo.ru/ff0c43d6
HUMITyJbca. PeakTuBHOE JIBHKEHUE
Paborta 1 MOIIIHOCTH CHJIBL.

16 Kunernueckas 3Heprusi MaTepuaibHON bubnuorexa [JOK

TOYKH. TeopeMa 00 U3MEHCHUH
KHUHETHYECKON SHEpPTUn

https://m.edsoo.ru/ff0c4502



https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c4502

17

[loTeHnManbHas SHEprusl.
[ToTeHuuanpHas 3HEPIUsl ynpyro
nehopMHpPOBAHHON TTPYKUHBIL.
[TorenuanpHas SHEPTHs TeIa BOIU3U
MMOBEPXHOCTU 3eMIIH

bubmuoreka [JOK
https://m.edsoo.ru/ff0c461a

18

[loTeHmanbHbIe ¥ HEMOTEHIMATHHBIE
cuiibl. CBs3b pabOTHI
HENOTEHIMAIFHBIX CHJI C I3MEHEHUEM
MEXaHUYECKOW SHEPTHH CUCTEMBI TEIL.
3aKOoH COXpaHEHHUs MEXaHUYECKOU
SHEPTUU

bu6mmoreka [{IOK
https://m.edsoo.ru/ff0c478c

19

Tb. JlabopaTopHnast pabota
«MccnemoBanue CBsi3H pabOTHI CHITBI C
U3MEHEHNEM MEXaHNUECKOU OHEPIrUun
TeJla Ha IPUMEpE PaCTIKEHHS
PE3UHOBOTO JKI'yTa»

20

KonTtponsHas paboTa o teme
«Kunematuka. Jlunamuka. 3aKoHbI
COXpaHEHUS B MEXaHUKE»

bu6mmorexa [JOK
https://m.edsoo.ru/ff0c4b74

21

OcHOBHbIE TIOJIO’KEHUS MOJIEKYIIIPHO-
KHHETUYECKON Teopuu. bpoyHOBCKOE
neuxenue. uddys3us

bu6mmoreka [JOK
https://m.edsoo.ru/ffOc4dc2

22

XapakTtep ABWKECHUS U
B3aHMOJICHCTBHS YaCTHI] BEIIIECTRA.
Mopenu cTpoeHuUs ra3oB, KUIKOCTEH 1
TBEPABIX TEN

23

Macca MOJICKYII. KonuuecTtBo
BemiecTBa. IloctosHHas ABora):[po

24

TemoBoe paBHOBecue. Temneparypa u



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

e€ usmepenue. [llkana remneparyp
Lenbcus

Wneansusiii raz 8 MKT. OcHoBHOE

bubmuoreka [JOK

25 ypaBHenue MKT https://m.edsoo.ru/ffOc4fde
AOcomoTHas TeMIeparypa Kak Mepa

26 CpelHel KUHETUYECKON IHEPTUr bubmmoreka [JOK
JBUKECHHS MOJIEKYII. Y paBHEHHUE https://m.edsoo.ru/ff0c511e
MenneneeBa-Kianeitpona

27 3akoH JlanbToHA. ["'a30BbIE 3aKOHBI
Tb. JlabopaTopHnast pabota

28 «HMccneqoBanue 3aBUCUMOCTH MEKTY
rapamMeTpamMu COCTOSTHHSI
Pa3peKEHHOTO Ta3za»

29 H3omporiecchl B HI€IbHOM Ta3e U UX bu6mmorexa [JOK
rpaduvecKoe mpeICTaBICHHUE https://m.edsoo.ru/ff0c570e
Buyrpennsisa sneprust
TEPMOIMHAMHYECKON CUCTEMBI U
crtoco0Onl e€ n3menenus. KoanuectBo bubmuoreka [JOK

30
TEIJIOTHI U paboTta. BHyTpeHHS s https://m.edsoo.ru/ff0c5952
SHEPTrUsi OJTHOATOMHOTO HUJEAIbHOTO
rasa

bubmuoreka [JOK
31 Brer remtonepeain https://m.edsoo.ru/ff0c5c36
VY nenbHas TEIIOEMKOCTH BEILIECTBA.
bubmuoreka [JOK
32 KomuuecTBo TEIIOTH npu
. https://m.edsoo.ru/ff0c5c36
Teruionepenave. AanadaTHBIN Mpoiecc
33 [lepBelii 3aKOH TEPMOJIMHAMUKHU U €TO bubnuorexa [JOK

NPpUMCHCHUC K U30IIpoLeCCaM

https://m.edsoo.ru/ff0c5efc



https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
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HeoOpaTtumocTs nporeccos B

34 npupoze. Bropoii 3akon bubmmorexa [JOK
prpoae. BTOp hitps://m.eds00.ru/ff0c6230
TEPMOTUHAMHUKHU
IToBTOpHBIN MHCTPpYKTAX 1O TH.
35 [Tpun I:/IH eﬁCTBEzI; KII/] TermoBoit bubmmorexa [JOK
PHALHTLA https://m.edsoo.ru/ff0c600a
MaITHBI

36 Huxn Kapao u ero KIT/]

37 DKOJIOTHYECKUE TTPOOIIEMBI
TETIOIHEPTETUKU

38 O6o0maromuii ypok «MosekysipHast bubmuorexa [JOK
¢usuka. OCHOBBI TEPMOIUHAMHUKHU https://m.edsoo.ru/ff0c6938
KonTponbsHas pabota o Teme

39 «MonexynsipHas ¢puznka. OCHOBBI bubmmorexa [TOK

YIAP ' https://m.edsoo.ru/ff0c6a50
TEPMOAMHAMUKI»

40 [TapooOpazoBanue u KOHACHCAIHS. bubnuorexa [JOK
Hcnapenue u kuneHue https://m.edsoo.ru/ff0c63b6
AOCOIIOTHAS 1 OTHOCUTEIIbHAS

41 BJIQYKHOCTH BO3/lyXa. HackIlmeHHbIH bubamorexa [JOK

Hy%a. - https://m.edsoo.ru/ff0c64d8
nap
Teépnoe Teno. Kpucramnmyeckue u

42 aMmopdHbIe Tesa. AHU30TPOIIHS bubnuoreka [IOK
CBOMCTB KpucTasioB. Kuakue https://m.edsoo.ru/ff0c65f0
kpuctaiibl. COBpeMEHHBIC MaTEPUATIBI
[InaBneHne U KpUCTAUTM3ALINS.

43 VY ienpHas TEmoTa MIaBJICHUS bubmmorexa HOK

g ' https://m.edsoo.ru/ff0c6708
Cybnumarnus
44 VYpaBHeHHe TeIUIOBOro OanaHca bubmmoreia LIOK

https://m.edsoo.ru/ff0c6820



https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c6938
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Onexrpuzanus Tei. JNEKTPUIECKUI

45 3aps. JIBa BUA AIEKTPUUECKUX bubmorexa LIOK
pAL A P https://m.edsoo.ru/ff0c6bcc
3apsIoB
IIpoBOAHUKH, TUIIEKTPUKHA U
46 an OBOJHUKH 3a1j(I:H COXpaHEHUs bubmorexa HOK
YHpoBoZ ' p https://m.edsoo.ru/ff0c6bcc
ANEKTPUIECKOTO 3apsijia
B3aumoneiictBue 3aps10B. 3aKOH
47 Kynona. ToueyHEIN dIIEKTPUYECKUIT bubnmorexa LHOK
y ' p https://m.edsoo.ru/ffOc6ced
3apsi
Hanpssk€HHOCTB 2EKTPUIECKOTO
48 nons. [IpuHiun cynepno3unnu bubnnorexa [JOK
AJIEKTpUYECKUX noseu. JInnnu https://m.edsoo.ru/ff0c6df2
HANPSKEHHOCTH
Pabota crit 3JeKTpOCTaTHIeCKOTO
49 nons. [Torennuan. PasHocts bubmorexa [IOK
' Hait. https://m.edsoo.ru/ff0c6f00
MOTEHIHATIOB
ITpOBOMHUKY Y TUDIEKTPUKH B
50 3J'IpeKT f[)CTaTI/I‘I:([:KOM HOIJ)R: bubmmorexa [IOK
P ' https://m.edsoo.ru/ff0c7018
JlyanekTprdyecKkas MpOHUIIAEMOCTh
bu6mmoreka [JOK
51 One é . Konne
JICKTPOCMKOCTD. ROHACHCATOP https://m.edsoo.ru/ff0c7126
DIEKTPOEMKOCTD TIOCKOTO
52 KOHEHcATOPa. DHEPTHUS 3aPHKEHHOTO bubmorexa [IOK
a pa- p p https://m.edsoo.ru/ff0c72c0
KOHJIeHCaTopa
Tb. JlabopaTopHas pabota
53 "N3mepenue 31eKTpoEMKOCTU
KOH/ieHcaTopa"”
54 [IpuHIMD NEeNCTBUSA U IPUMEHEHUE
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KOH/ICHCATOPOB, KOTTMPOBAJIBHOTO
amnmapara, CTpyHHOro IIpHHTEpA.
DneKTpocTaTUYeCKas 3aluTa.
3azemiieHHe IEKTPONpUOOPOB

55

DNEeKTpUYECKUH TOK, YCIIOBUS €r0
cyuectBoBaHuA. [10CTOSIHHBIN TOK.
Cuna toka. Hanpspkenue.
Comnpotusnenue. 3akon Oma 1st
ydacTKa Lenu

56

[TocnenoBarenpHOE, MapaJIIEIBHOE,
CMEIIaHHOE COeIMHEHHE
npoBoaHukoB. Th. JlabopatopHas
pabora «3ydeHne cMenanHoro
COCIMHEHUS PE3UCTOPOB»

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c74f0

57

PaGota 1 MOIIIHOCTD ANEKTPUUYECKOTO
ToKa. 3akoH J[xoynsa-Jlenua

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c7838

58

3akon Oma 1s TIOJTHOM (3aMKHYTO)
anekTpuueckoi nenu. Koporkoe
3ambikanue. Th.JlabopaTopHas pabota
«M3mepenue DJ1C uctoyHuka ToKa u
€ro BHYTPEHHETO COMPOTUBIICHUS»

bu6mmoreka [JOK
https://m.edsoo.ru/ffOc7ae0

59

DneKTpOHHAas TPOBOAUMOCTH TBEPIBIX
METaJIOB. 3aBUCUMOCTh
COTPOTHBIICHUS METAJIOB OT
Temmeparypbl. CBepXIpOBOIUMOCTh

60

DNEKTpUUECKU TOK B BaKyyMe.
CBolicTBa DJIEKTPOHHBIX ITyYKOB

61

HOJ'IyrIpOBOI[HI/IKI/I, HUX COOCTBEHHAsS U
npuMecHas IpoBOJAUMOCTD. CBolicTBa

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c84ae



https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c84ae

p—n-nepexona. I1omynpoBoIHUKOBBIE

puoOoOpHI
DneKTpUYeCcKuil TOK B pacTBOpax u
pacruiaBax 3JeKTPOJIUTOB. bubmmoreka [JOK

62 1
DNEKTPOUTUIECKAS TUCCOLHAIIHS. https://m.edsoo.ru/ff0c82ba
DNeKTpoIn3
DNEeKTPUYECKUN TOK B raszax.

63 CamocTosATenbHbIN 1 1 bubnuoteka [JOK
HECAMOCTOSITENIbHBIN pa3psia. MoJHuS. https://m.edsoo.ru/ff0c84ae
[Inazma
DnexTpuyeckue npudopsl U

64 YCTPOMCTBA U UX IPAKTHYECKOE 1 bubnuorexa [JOK
npuMeHenue. [IpaBuna TeXHUKH https://m.edsoo.ru/ff0c86fc
0e30MacHOCTH

65 O6o0maromuii ypok 1 bubnuoreka [JOK
«INEKTPOJIUHAMHUKAY https://m.edsoo.ru/ff0c88be
KonTtponsHas paboTa o teme
«Jnektpocraruka. [locTossHHBIN bubnuoreka [IOK

66 . 1
3JIEKTpUYECKU TOK. TOKHU B https://m.edsoo.ru/ff0c8a8a
Pa3IUYHBIX CpeIax»
PesepBnblit ypok. KonTposibHas bu6nuoreka [IOK

67 " " 1
pabota no Teme "DNeKTpoIMHAMHKA https://m.edsoo.ru/ff0c8c56
PesepBHbIit ypok. O6o00matonuii ypok bubnuoreka [IOK

68 1
o remam 10 kmacca https://m.edsoo.ru/ffOc8f6c

OBUIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME
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11 KJIACC

KoanuecTBo 4acon DJIeKTPOHHbIE
Ne Jara nudpoBbIe
Tema ypoka Kontpoabubie | IIpakTuueckue op
n/m Bcero u3ydyeHusi  odpa3zoBaTesibHbIE
padoThI padoThI
pecypchl

BBoanslii nHCTpyKTax o Th.
[TocTositHHBIE MAarHUTHI U UX

1 B3auMoaelicTBHe. MaruuTHoe mmoJjie 1 bubnmorexa LHOK

. ' https://m.edsoo.ru/ff0c9778

Bekrop marauTHON MHAYKIUU. JIMHUM
MAarHUTHON UHIYKITUH
MarauTHO€ 10Jie MPOBOIHHUKA C

9 TokOoM. OnbIT Dpcrena. 1 bu6mmoreka [JOK
BzaumopelicTBre mpoBOJHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM

3 Tb. JlabopaTopHas pabota «l3yuenne 1 1 bubnnorexa [JOK
MarHuTHOTO MOJISl KaTYIIKU C TOKOM» https://m.edsoo.ru/ff0c98fe
JlelicTBME MarHMTHOTO TOJISI HA
MPOBOJHUK ¢ ToKOM. Cuna Ammepa.
Tb.JIaboparopnas padoTa bubnunorexa [JOK

4 - 1 1
«Hccinenosanue neiicTBUA https://m.edsoo.ru/ff0c9ac0
MOCTOSIHHOTO MarHuTa Ha paMKy ¢
TOKOM»
JleiicTBre MarHUTHOTO TOJIS Ha

5 JBUKYIIYIOCS 3apsHKEHHYIO YACTHILY. 1 bu6nuoreka [IOK
Cuna Jlopena. Pabota cuisl https://m.edsoo.ru/ff0c9df4
Jlopenna

5 OnekTpoMarHuTHas HHAyKuus. [loTok 1

BEKTOpa MarHUTHOM uuaykuuu. J/C



https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c98fe
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MHIYKIHUU. 3aKOH 3JIE€KTPOMarHUTHON
naaykuun Papanest

Tb. JlabopaTopHas pabota
«HccienoBanue sIBJIEHUS
3JIEKTPOMArHUTHON MHTYKIIMU»

bubmuoreka [JOK
https://m.edsoo.ru/ff0cal50

NupykTuBHOCTG. fBIEHNE
camouHaykiuu. 3J]C caMOUHTYKITUH.
DHeprusi MarHuTHOTO TIOJIS KATYIITKH C
TOKOM. DJIEKTPOMAarHUTHOE T10JIe

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ca600

TexHnueckue ycTpoucTBa U Ux
IIPUMEHEHHNE IOCTOSTHHBIE MAarHUTHI,
3JEKTPOMArHMTHI, JIEKTPOIBUTaTENb,
YCKOPHUTENH 3JIEMEHTAPHBIX YacCTHL],
MHIYKIIMOHHAs IIeYb

10

O6o0maromuii ypok «MarautHoe
moJie. DJIESKTPOMAarHUTHASI WHTYKITHS»

bu6mmorekxa [IOK
https://m.edsoo.ru/ff0cab82

11

KonTtponsHas paboTa o teme
«MargauTHoe I10JI€E.
DNeKTpOMarHuTHask WHIYKITUSI»

12.10bubmnoreka [JOK
https://m.edsoo.ru/ff0cad58

12

CB0OOIHBIE MEXaHUYECKHE
kosebanus. ['apmoHnueckue
KojeOaHus. YpaBHEHHE
TrapMOHUYECKNX KOJIeOaHUH.
[IpeBpaienue suepruu

bubmuoreka [JOK
https://m.edsoo.ru/ffOcaf06

13

Tb. JlabopaTopHas pabota
«HccnenoBanue 3aBUCUMOCTH
MepHro/ia MallbIX KojeOaHul rpy3a Ha
HUTH OT JJIMHBI HUTH U MacChl Tpy3a»



https://m.edsoo.ru/ff0ca150
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14

Koneb6arenbublit koHTYp. CBOOOIHEBIE
OJICKTPOMArHUTHBIC KOJIeOaHus B
UeaIbHOM KOJIeOaTeTbHOM KOHTYPE.
Ananorus MCKIAY MCXaHUYCCKUMU U
OJICKTPOMArHMuTHBIMU Koae0aHUsIMHU

bubmuoreka [JOK
https://m.edsoo.ru/ff0ch820

15

®opmyna TomcoHna. 3aKoH
COXpaHCHUA SHCPIrur B HACAJIbHOM
KoJ1e0aTeIbHOM KOHTYpe

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ch9c4

16

[IpencraBnenue o 3aTyXarmux
KoJiebaHusaX. BeiHyX1eHHBIE
MexaHn4JecKHe Kojiebanus. Pe3oHaHc.
BI)IHy)KlIeHHI)Ie BHCKTpOMaFHI/ITHI)Ie
KOIeOaHus

bu6mmorekxa [JOK
https://m.edsoo.ru/ff0cbb86

17

[Tepemennbiii Tok. CHHYCOUATbHBIN
MepeMeHHbINA TOK. MOIIHOCTh
MEPEMEHHOT0 TOKa. AMIUTUTYIHOE U
JeicTByolee 3HaYCHHE CUITbI TOKA U
HaIpPsHKEHUS

bu6mmorexa [JOK
https://m.edsoo.ru/ffOcbd34

18

Tpancdopmatop. [IponsBoacTso,
nepegava u norpedieHue
ANEKTPUYECKON SHEPTrUun

19

YCTpoRCTBO U PAKTHUECKOE
MIPUMEHEHHE ANEKTPUIECKOTO 3BOHKA,
reHepaTopa NepeMeHHOro TOKa,
JTUHUH 3JIeKTporepeaay

bubmuoreka [JOK
https://m.edsoo.ru/ff0cc324

20

OKOJIOTNYECKUE PUCKHU ITPU
IIPOU3BOJICTBE AIIEKTPOIHEPTUU.
KynpTypa ncnonb3oBaHus
9JIEKTPOIHEPIHH B IIOBCEAHEBHON



https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86
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KHU3HHU

Mexannueckue BOJIHBI, YCJIOBUA
pactipoctpanenus. [lepuon. CkopocTb

bubmuoreka [JOK

21
pacnpoCTpaHEHUs U JIJIMHA BOJIHBI. https://m.edsoo.ru/ff0cca54
[Tonepeynsie U POI0JILHBIC BOJTHBI
29 3ByK. CkopocTh 3ByKa. [ poMKOCTH bubmmoreka [JOK
3ByKa. BeicoTa ToHna. TeMOp 3Byka https://m.edsoo.ru/ff0cccOc
DNeKTPOMarHuTHBIE BOJIHBI, UX
23 cBolicTBa 1 ckopocTk. [1lkana bubmorexa HOK
p ' https://m.edsoo.ru/ff0ccfe0
AJIEKTPOMATHUTHBIX BOJIH
[IpuHUMTBI paaAUOCBSI3U U
24 TeneBuaeHus. Pa3sutue cpeacTs
cBs13U. Pamnostokanus
o5 KontponbHas padota «Konebanus n bubnnorexa [JOK
BOJIHBI» https://m.edsoo.ru/ff0cc6f8
[IpsimonuHelHOE pacnpoCTpaHeHUE
26 CBETa B OJTHOPOJIHOM Cpejie. bubnuoreka [JOK
ToueyHsblit ICTOYHUK cBeTa. JIyu https://m.edsoo.ru/ff0cd350
cBeTa
OrtpaxkeHue cBeTa. 3aKOHbI
27 oTpaxxkeHus ceta. [loctpoeHue bubmorexa HOK
P o R https://m.edsoo.ru/ffOcd4e0
M300paXeHUI B IIIOCKOM 3epKalie
IIpenomnenue cera. [lonHoe
28 BHYTpeHHee oTpaxeHue. [IpenenbHblit bu6nuoreka [JOK
YroJI IOJIHOTO BHYTPEHHETO https://m.edsoo.ru/ffOcd7f6
OTPAKEHUS
29 Tb. JlabopaTopnas pabora bubnuorexa [IOK

<<I/I3MepeHHe TIOKa3aTcJId

https://m.edsoo.ru/ffOcd67a
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pCIOMIICHUS CTCKIIa»

30

JIunssl. [TocTpoenne n3o0paxeHuii B
nuH3e. PopMylia TOHKOMW JTUH3BI.
YBenuueHue JTuH3bI

bubmuoreka [JOK
https://m.edsoo.ru/ffOcddle

31

Tb. JlabopaTopHnas pabota
«HccnengoBanue CBOMCTB
M300pakKeHUH B JTMH3AX»

32

Hucnepcus ceeta. Cl0XXHBIN COCTaB
6enoro ceerta. LIget. Th.
JlabopaTtopHnast pabora «Habmronenue
JUCTIEPCUU CBETa»

33

WNnrepdepennus creta. Judpaxius
cBeta. Judpaknuonnas pemeérka

bu6mmoreka [IOK
https://m.edsoo.ru/ffOced22

34

[TorepevHOCTh CBETOBBIX BOJIH.
[Tonapuzanus cBeta

bu6mmorexa [JOK
https://m.edsoo.ru/ff0cf02e

35

OnTtuyeckne MpuOOPHI M YCTPOMCTBA
Y YCIIOBHS X 0€30MMacHOTO
MIPUMEHEHUS

36

['panuel npuMEeHNMOCTH
KJ1accuueckoi Mexanuki. [TocTymnatet
CHeIHaIbHON TeopHuu
OTHOCUTEIIbHOCTH

bu6mmoreka [JOK
https://m.edsoo.ru/ff0cf862

37

OTHOCHUTENHLHOCTD OJHOBPCMCHHOCTH.

3amensieHre BpEeMEHH B COKpaIlleHHe
JUINHBI

bubmuoreka [JOK
https://m.edsoo.ru/ffOcfa42

38

3Hepr1/151 " UMITYJIBC peHHTHBHCTCKOﬁ
YaCTHUIIBI. CBsI3b MacCCHI ¢ 3HepFI/IeI>'I u
HUMITYJIBCOM. 3HeprI/I$I TIOKOA

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcfc68



https://m.edsoo.ru/ff0cdd1e
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KontponpHas pabora «OnTHKa.

39 OCHOBEI CITEUAIIBLHON TEOPUHN bubmorexa HOK
1 P Ohttps://m.edsoo.ru/ff0cf6f0
OTHOCHUTEILHOCTH
40 ®oronsl. opmyna [1nanka. neprus bubmmoreka [JOK
Y UMITYJIbC JOTOHA https://m.edsoo.ru/ffOcfel6
OTKpbITHE U HCCEA0BAHNE B LIOK
noOIMoTeKa
41 ) A.T.
porosdexra. Omprre: https://m.edsoo.ru/ffOcffc4
CrojieToBa
3akoHbl hoTodddekTa. YpaBHeHue
42 BﬁHmTegHa J'Iq:b(i)OTOS(l)(i@)eKTa bubamorexa [OK
a1 ) https://m.edsoo.ru/ff0d015e
«Kpacnas rpanuma» potodddexra
Hasnenne ceera. OnbiTel I1. H.
43 JlebeneBa. XuMmueckoe neiicTBIE bubmiorexa HOK
ACBa. a https://m.edsoo.ru/ff0d04a6
cBeTa
TexHuueckue ycTpoicTa u
MPAKTUYECKOE MPUMECHCHHE !
44
(dboTtornemenT, HOTOMATUHK,
COJIHEUHas OaTapesi, CBETOIUO
45 Pemenne 3agau mo reme «2O1eMEHTBI bubnuoreka [JOK
KBAHTOBOW ONTHKH» https://m.edsoo.ru/ff0d0302
Monpens atoma TomcoHa. OTBITEI
46 Pezepdopaa mo paccesHuio 0-4acTu bubmmorexa LHOK
pLOPA p e https://m.edsoo.ru/ff0d091a
[InanerapHas MoOeNIb aTOMa
bubmuoreka [JOK
47 I1 b
OCTYHATRL bopa https://m.edsoo.ru/ff0dOafa
H3nyyenne u norjomieHue GoTOHOB
i B ¢ bubmuoreka [JOK
48 MIpH TMEepeXoie aToMa C OJTHOTO YPOBHSA

SHEPIUM Ha Ipyroi. Buael ciekTpoB

https://m.edsoo.ru/ff0dOafa
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49

Bonmoseie cBoiicTBa yacTuil. BoaHbI
ne bpoits. KopnyckynsipHo-
BOJIHOBO# nyayin3Mm. CTIOHTaHHOE U
BBIHYXJICHHOE U3JTy4CHHE

bubmuoreka [JOK
https://m.edsoo.ru/ff0d0ca8

50

OTKpbITHE PAIUMOAKTUBHOCTH. OTBITHI
Pesepdopna o onpenenenuto
COCTaBa PaJIMOAKTHUBHOTO U3ITyYEHUS

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

51

CgoiicTBa anbda-, 6era-, ramMmma-
n3iydeHus. BiusHue
PaZ0aKTUBHOCTH HA KUBBIE
OpraHU3MBbI

52

OTKpbITHE TPOTOHA U HEUTPOHA.
N3oTombl. Anbda-pacna.
DNEeKTPOHHBIN U MO3UTPOHHBIN OeTa-
pacnan. ['aMma-usnydyeHue

bu6mmorekxa [IOK
https://m.edsoo.ru/ff0d1162

53

DHeprus CBsI31 HyKJIOHOB B si/Ipe.
Snepubie peakunu. AnepHbli
peaktop. [IpoGiaembl, TepCIEKTUBHI,
9KOJIOTUYECKHUE ACTICKTHI SACPHOMN
SHEPTEeTHKHU

bu6mmorexa [OK
https://m.edsoo.ru/ff0d1356

54

DyieMeHTapHbIe YacTullbl. OTKPBITHE
NO3UTPOHA. MeTo bl HAOII0IeHUS U
pErucTpaIyy 1EMEHTAPHbIX YaCTHII.
Kpyrasiii cton «®yHnameHTaabHbIe
B3auMoaencTBus. EnnHcTBO
(bu3n4ecKoil KapTUHBI MUpa»

bubmuoreka [JOK
https://m.edsoo.ru/ff0d0e38

55

Bun 38é31H0r0 HeOa. Co3Be3nus,
SIpKUE 3BE3/IBI, TUIAHETHI, X BUIAUMOC
nexkenue. CollHEUYHAs! CUCTEMA



https://m.edsoo.ru/ff0d0ca8
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56

Connne. ConHedHass aKTHBHOCTD.
Ncrounuk sneprun CoiiHIA U 3BE3 ]

57

3BE3/1bl, ©X OCHOBHBIE
XapaKTePUCTHKH. 3BE3/IbI IIIaBHOM
MocJIeIoBaTeIbHOCTH. BHYTpeHHEE
cTpoenue 3B€311. CoBpeMeHHbIE
MIPEJICTABJICHHS O TIPOUCXOKICHUN U
spomorun CoaHIIa U 3BE3

58

Mnineunslii [Iyre — Hama ['amakTuka.
[Tonoxenue n asmxenne ConHia B
lNamakTuke. ['anmaktuku. Y€pHbie
JBIPBI B sIIpax TaJlaKkTUK

59

Bcenennas. Paz0eranue rajakTuk.
Teopus boinbioro B3pbiBa.
PenukroBoe uznydeHue.
MeraranakTuka

60

Hepemennsie npo0aemMbl acTpOHOMUU

61

KonTtponpHas padoTta «1eMEeHTHI
ACTPOHOMMHU U aCTPOPHUIUKI»

62

O6o0maromuii ypok. Pons husuku u
ACTPOHOMHH B SKOHOMUYECKOH,
TEXHOJIOTUYECKOM, COLIUAJILHON U
ATUYECKOH chepax MesaTeTbHOCTH
yejioBeKa

63

O6o06maromuit ypok. Ponb 1 Mmecto
(U3UKN U aCTPOHOMUM B
COBPEMEHHOHN HAyYHOHN KapTUHE MUpa

64

O6o06maromuit ypok. Ponb




¢usnveckoit Teopuu B GOpMUPOBAHUHT
MPEICTABICHHUNA O (PU3HUECKOM
KapTUHE MHUpa

O6o0maromuii ypok. Mecto
65 (bu3n4ecKoil KapTUHBI MHpa B 001IEM
psiLy COBPEMEHHBIX €CTECTBEHHO-

Hay4HBIX MPEJICTABICHUI O IPUPOLIE

66 PesepBHBIl ypok. MarauTtHoe 1ouie.

DNeKTpOMarHuTHasE MHIYKITUS

PesepsHblit ypok. Ontuka. OCHOBBI
67 CHEIHATEHON TeOpHH
OTHOCUTEIIbHOCTH

Pesepnbiii ypok. KBanToBas dusuka.
68 DJIeMEHTHI aCTPOHOMHUU U

acTpou3uku

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d1784

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

68



https://m.edsoo.ru/ff0d1784

YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI V11 YHEHUKA

» ®usuka, 10 kinacc/ Mskures I'.5., bByxosues b.b., Cotckuit H.H. nox
penakiueit IlapdentreBoit H.A., AkuinonepHoe o61mectBo «M3aaTenbcTBO
«IIpocsemienue».

» ®usuka, 11 knace/ Mskumes I".51., Byxosnes b.b., Yapyrun B.M. nox
penakiueit I[lapdentreBoit H.A., AkuinonepHoe o61mecTBo «M3aaTenbcTBO

«IIpocseuienue.

METOANYECKHUE MATEPHUAJIBI UISA YUYUTEJA
e Tloypounsie pa3pabotku mo ¢usuke, 10 knacc/ B.A.Bonkos, Mockaa,
«BAKO» .

e Tloypounsie pa3pabdotku no ¢usuke, 11 knacc. B.A.Bonkos , Mockga,

«BAKO» .

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET

https://m.edsoo.ru/ff0d1162

https://m.edsoo.ru/ff0d1784

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