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HOACHUTEJBHAA 3AIITMCKA

[Iporpamma mo ¢usuke ©6a30BOro ypoBHSI Ha YpPOBHE CpEIHEro OOIIero
oOpa3oBaHus pa3paboTaHa HA OCHOBE TOJIOKEHHH M TpeOOBaHMWI K pe3ylibTaTaM
OCBOCHHSI OCHOBHOW 00pa3oBaTeIbHON MporpamMmbl, npeacTaBieHHbx B OI'OC
COO, a Takxke c yu€toMm denepanbHO paboueld MporpaMMbl BOCHHUTAHUS U
KOHIIENIMU TpenojiaBanus ydeOHoro mpeamera «Dusmka» B 00pa3oBaTEIbHBIX
OpraHu3alusIx Poccuiickoi denepanny, peAU3YIOIINX OCHOBHbIE
o0pa3oBarebHbIE TPOTrPaAMMBI.

Conepxkanue mnporpaMMmbl 1O (HU3UMKE HampaBlieHO Ha (QopMupoBaHUE
€CTECTBCHHO-HAyYyHOW KapTuUHBl Mupa oOyyatommuxcs 10-11 kmaccoB mpu
oOyueHnu ux ¢u3uke Ha 0a30BOM YPOBHE Ha OCHOBE CUCTEMHO-/IEATEIbHOCTHOIO
noaxona. [Iporpamma no ¢wusuke coorBeTcTByeT TpeOoBanusiMm OGI'OC COO k
IJIAHUPYEMBIM JIMYHOCTHBIM, MPEIMETHBIM M METANpeIMETHBIM pe3yibTaTaM
oOy4eHMs, a TaKkK€ YYHUTHIBAET HEOOXOAMMOCTb peaU3alUU MEXIPEIMETHBIX
CBsA3€ll (DU3UMKH C €CTECTBEHHO-HAYYHBIMU YYEOHBIMM IpeaMeramMu. B Helt
OTPEEIIAIOTCS OCHOBHBIE LIENU W3Y4YeHUs (DU3UKU Ha YpOBHE CpPEIHEro oOIIero
oOpa3oBaHUsl, IJIaHUPYEMbIE PEe3yJIbTaThl OCBOCHMSI Kypca (PU3MKH: JTUYHOCTHBIE,
MeTaInpeaMeTHbIC, peAMETHbIC (Ha 0a30BOM YPOBHE).

[Iporpamma no gpu3uke BKIIOYACT:

. TUTAaHUPYEMBbIE pe3yJIbTaThl OCBOCHHUS Kypca (pu3uku Ha 0a30BOM YpOBHE, B

TOM YHCJIE TPEIMETHBIE PE3YIbTAThI IO roJaM OOyUeHHUS;

. coliepKaHue yueOHoro npeameta «Pu3ukay mo rojgaM 00ydeHusl.

du3znka Kak Hayka O HauOoisiee OOIIMX 3aKOHaX MPUPOJbI, BBICTyHas B
KayecTBe y4eOHOTo MpeaMeTa B IIKOJIe, BHOCUT CYIECTBEHHBIN BKIIaJ B CUCTEMY
3HaHUI 00 okpyxKaromiem mupe. [IkoapHbIN Kypc GU3UKH — CUCTEMOOOPa3yIOIIHiA
JUIsL €CTECTBEHHO-HAYYHBIX YU€OHBIX MPEIMETOB, MOCKOJIbKY (PU3NYECKUE 3aKOHbI
Jex)aT B OCHOBE TIPOIECCOB U SIBICHHMM, HM3yd4aeMbIX XUMHUEH, OHOJIOTHEH,
dbusnyeckoir reorpadueit u actpoHoMueil. lMcnonb3oBaHME U AKTUBHOE
OpUMEHEeHHe (U3MUECKUX 3HAHUM  ONpenessieT XapakTep U pa3BUTHE
pa3HOOOpa3HBIX TEXHOJOTMH B cdepe SHEpPreTuKd, TPAHCIOPTa, OCBOCHUS
KOCMOCa, IMOJY4YEHHUsI HOBBIX MaTepHAJIOB C 3aJaHHBIMU CBOMCTBAMHM U JPYTUX.
N3yyenune ¢u3MKM BHOCUT OCHOBHOW BKJIAaJl B (OPMHUpPOBAHUE €CTECTBEHHO-
HAay4YHOM KapTHUHBI MuUpa oOydarommxcs, B (GOPMHUPOBAHHE YMEHUU MPUMEHSTH
HAyYHBI METOJ MO3HAHMSI IPU BBITIOJTHEHUU MU YYEOHBIX UCCIIEIOBAaHUH.

B ocHOBY Kypca puzuku 111 ypOBHSI CpeHETO 00IIIeTo 00pa30BaHus MOJI0KEH
pAI UIIeH, KOTOPBIE MOYKHO pacCMaTpUBaTh KaK IMPUHIMIIBI €r0 IOCTPOCHHUS.



Hoes yenocmumocmu. B COOTBETCTBUU C HEH KypC SBISETCS JIOTHYECKU
3aBEPIIEHHBIM, OH COAEPKUT MaTepHual U3 BCEX pa3esioB (PU3MKH, BKIIOYAET Kak
BOMPOCHI KJIACCUYECKOM, TAK M1 COBPEMEHHOU (DU3UKHU.

Hoes ecenepanuzayuu. B COOTBETCTBUM € HEW MaTepwan Kypca (QU3UKH
o0benuHEH BOKpYr (usmyeckux Teopuid. Bemymmm B Kypce sBIsSeTCA
dbopMHpoBaHUE MPEIACTABICHUN O CTPYKTYPHBIX YPOBHSIX MaT€pHUH, BEIIECTBE U
ToJIe.

Hoes eymanumapuzayuu. EE peanuzanus TmpesarnonaracT HCIOIb30BaHUE
T'YMaHUTAPHOTO MOTeHIMada (U3MYECKONM HAyKH, OCMBICICHHE CBSI3U Pa3BUTHUS
bu3ukn ¢ pa3BuTHeM oOOmecTBa, a TaKkkKe C MHPOBO33PEHUYECKUMH,
HPaBCTBEHHBIMU U SKOJIOTUYECKUMH TPOOTIEMaMHU.

Hoess npuxnaonoti nanpaenennocmu. Kypc ¢u3uku mpeamnosaraet
3HAKOMCTBO C IMAPOKUM KPYrOM TEXHUYECKHX M TEXHOJOTHYCCKUX TPHIOKCHUHN
U3YYCHHBIX TEOPUH U 3aKOHOB.

Hoes skonocuszayuu peamusyeTcss TOCPEICTBOM BBEJACHHUS HJIEMEHTOB
COJIepKaHusl, MOCBIIIEHHBIX SKOJIOTUYECKUM MPoOIIeMaM COBPEMEHHOCTH, KOTOPBIE
CBSI3aHbl C Pa3BUTHUEM TEXHUKH M TEXHOJOTHH, a Takxke OOCYXIeHUs MpoOsiemM
PalMOHAJIBHOTO MPUPOIONOIBb30BAHUS U IKOJIOTHYECKON 0€30ITaCHOCTH.

CrepKHEBBIMU JJIEMEHTaMH Kypca (DU3MKU Ha ypOBHE CpEAHEro OOIIero
oOpa3oBaHus SBIAIOTCA (pu3udeckue Teopuu (GopMUpoBaHUE MPEACTABICHUN O
CTPYKTYp€ MOCTpOeHUsI PU3NUeCcKON Teopuu, posin (HyHIaMEHTATbHBIX 3aKOHOB U
OPUHIIMIIOB B COBPEMEHHBIX TMPEACTAaBICHUAX O TMPUPOJE, TpaHUIAX
NPUMEHUMOCTH TEOpUM, [JIsi OMNHCAHUS ECTECTBEHHO-HAYUHBIX SIBICHUU W
IIPOIIECCOB).

CucTeMHO-IeATeTbHOCTHBIN MOJX0] B Kypce (U3MKH pean3yeTcsl MPexIe
BCEr0 3a CYET OpraHu3allud IKCIEPUMEHTAIBHOU NESATEILHOCTA OOYYaroluXcsl.
Jlns  Ga3zoBoro ypoBHS Kypca (GU3MKH — OTO HCIOJb30BAHHE CHUCTEMBI
(pOHTANBLHBIX KPATKOBPEMEHHBIX JKCIIEPUMEHTOB H J1abOpaTOpHBIX padoT,
KOTOpBIC B Mporpamme o (pusznke oO0ObeAUHEHBI B OOIIUN CIIMCOK YYCHHUYECKUX
npakTudeckux padbor. BeimeneHue B yka3aHHOM MepedyHe JIabopaTopHBIX padoT,
MPOBOJIMMBIX IS KOHTPOJS M OICHKH, OCYIIECTBISACTCA YJaCTHUKAMMU
00pa3oBaTeNbHOr0 TMpollecca HCXOAS M3 OCOOCHHOCTEM TIUIAaHUPOBAHUSA W
ocHamieHus kabOuHeta (¢usuku. llpu 3TOM oOecrmeunBaeTcs OBJIAJCHUE
OOyJaroONMMHUCA YMEHUSMH TPOBOJIUTHh KOCBEHHBIE HW3MEPEHUS, WCCICIOBAHUS
3aBUCUMOCTEH (PU3MYECKUX BEIUYMH W TIOCTAHOBKY OIIBITOB MO TPOBEPKE
PEAJI0KEHHBIX TUIIOTE3.

Bonbioe BHUMaHWE yaENAETCS PEIICHWIO PACUYETHBIX M Ka4eCTBEHHBIX
3ama4d. [Ipu 3TOM [Ji1 pacu€THBIX 3a7a4 MPUOPUTETOM SIBISIOTCS 3aJlaud C SIBHO
3aIaHHON (PU3UIECKOM MOJIEITBIO, TTO3BOJISIONINE IPUMEHSTh U3YUEHHBIE 3aKOHBI U



3aKOHOMEPHOCTH KaK W3 OJIHOTO paszjena Kypca, TaK W WHTCTPUPYS 3HAHUS W3
pa3HbIX pa3zaenoB. [ KauecTBEHHBIX 3a7ja4 MPUOPUTETOM SIBISIOTCS 3aIaHUs Ha
OOBSCHEHHE TMPOTEKaHUd (UINYECKUX SIBJICHUN M MPOIECCOB B OKPYKAIOMICH
KU3HHU, TpeOyromre BbIOOpa (GU3MYECKONW MOJEIM [JIsi CUTyallMd MPaKTHKO-
OpHEHTHPOBAHHOTO XapaKTepa.
B coorBerctBum ¢ TpeboBanusimu DPI'OC COO k MarepuaibHO-
TEXHUYECKOMY OO0eCeueHn0 y4eOHOro Ipolecca 0a30Bblii YpPOBEHb Kypca
(GU3UKY Ha YPOBHE CPETHETrO OOIIET0 00pa30BaHMS JOHKEH U3YIaThCS B YCIOBHSIX
npeAMETHOro KabuHeTa (PU3MKM WM B YCIOBUAX MHTETPUPOBAHHOIO KaOMHETa
PEIMETOB E€CTECTBEHHO-HAy4YHOro Hukia. B kabuHere (U3MKM JTODKHO OBITh
HeoOxoammoe JabopaTopHOe OOOPYIOBAaHWE JJISI BBIMOJHEHUS YKAa3aHHBIX B
mporpamMMme 1Mo (pu3uKe YIeHHUECKUX MPAKTHIECKUX padOT M JTEeMOHCTPAIIMOHHOE
000opy1oBaHUeE.
JleMoHCcTpaliMoHHOEe  00OopyAoBaHuEe (QopMuUpyeTcsi B COOTBETCTBUHU C
OPUHIIMIIOM MHUHHUMAJIBHOW JIOCTATOYHOCTH U OOECIeYrBaeT IOCTaHOBKY
MEPEYHCIICHHBIX B TIporpaMMe 10 (U3UKE KIIOUEBBIX JIEMOHCTpAIMi s
UCCJICIOBAHMUS  M3YyYae€MbIX  SIBJICHMM H  TPOLIECCOB, HMIUPUYECKUX H
(byHIaMEeHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHECHHM.
JlaGopaTopHoe o0O0OpyJOBaHUE IS YYEHMUECKHX MPAKTUUYECKUX padoT
dbopmupyeTcs B BHAEC TEMAaTHUYECKHMX KOMIUJICKTOB W OOECIICUMBACTCS B pacyeTe
OJIHOTO KOMIUIEKTAa Ha JBYX OOydarommuxcs. TeMaTHYeCcKue KOMILIEKTHI
71a00paTOPHOTO OOOPYAOBAaHUS JIOJDKHBI OBITH IOCTPOCHBI HA KOMILJIEKCHOM
WCITOJIb30BAaHUN AHAJIOTOBBIX M ITU(POBBIX MPHOOPOB, a TAKKE KOMITBIOTEPHBIX
M3MEPUTEIbHBIX CUCTEM B BUJIE IU(PPOBBIX JTabOpaTOpHil.
OCHOBHBIMU LIETSIMU U3Yy4YeHUs (U3UKU B 00111eM 00pa30BaHUU SBIISIOTCS
. (hopMupoBaHHE HHTEpeca U CTPEMJICHUS OOYYalOUIUXCS K HaydYHOMY
U3YYCHUIO TPUPOJBI, Pa3BUTHUE HMX HWHTEIUICKTYaJbHBIX W TBOPUYECKUX
CIIOCOOHOCTE;

. pa3BHUTHE MPEACTABICHUN 0 HAYIHOM METOJE MO3HAHUSI U (OPMHUPOBAHUE
HCCIIC0OBATEIIECKOTO OTHOIICHHUS K OKPY)KAFOIIIUM SBJICHUSM;

. (hopMupoBaHHE HAYYHOTO MHPOBO33PEHHUS KaK pe3ylibTara HW3y4deHUs
OCHOB CTPOCHHS MaTepuu U QyHIaMEHTAIHHBIX 3aKOHOB (DH3UKH;

. (opMupoBaHUE YMEHUW OOBICHATH SIBJICHUS C UCIOJIH30BAHUEM
(br3HYeCKUX 3HAHUIM U HAYYHBIX JIOKA3aTEIbCTB;

. (hopMUpOBaHHUE TMPEACTABICHUH O PO (PUIMKHU I PA3BUTHSA IPYTHUX

€CTECTBEHHBIX HAYK, TCXHUKHU U TEXHOJIOTH.

JlocTikeHne 3TUX Ieliel 00ecreynBaeTCs pelieHueM CISAYIOMUX 3a7a4d B
mporiecce u3ydeHus Kypca (pM3UKy Ha ypOBHE CPEIHETO 00I1IeTr0 00pa3oBaHUs:



. TIpUOOpETEeHHe  CUCTeMbl  3HAHUM 00 o0mmx  (QU3NYECKUX
3aKOHOMEPHOCTSX,  3aKOHaX, TEOPHSIX, BKJIIOYasi ~ MEXaHUKY,
MOJIEKYJISIPHYIO (U3HKY, DSJIEKTPOJWHAMUKY, KBAHTOBYIO (U3UKY U
AJIEMEHTHI aCTPO(DU3HKHY;

. (GOpMHpPOBaHHE YMCHHA TNPUMEHSATH TCOPETHYECKHE 3HAHUA IS
OoOBsicHEHUS (PU3MYECKUX SBJICHUM B TMPUPOJAE U A NPUHITHS
IIPAKTUYECKUX PELICHUH B IOBCETHEBHOM KU3HU;

. OCBOGHHE CIOCOOOB pEIICHUs pa3INYHbIX 3a7a4 C SBHO 3aJaHHON
¢u3nYeCcKol MOJENbl, 3amad, MOAPa3yMEBAIONINX CAMOCTOSITEILHOE
co3anue GU3NUECKON MOIETH, aJIeKBaTHOM YCIOBHIM 3a/1a4U;

. TIOHUMaHHE€ (U3UUYECKUX OCHOB M MPUHLHUIIOB JEUCTBUS TEXHUUYECKUX
YCTPOMCTB U TEXHOJIOTHUYECKUX MPOIECCOB, UX BIUSHHS HA OKPYKAIOIIYIO
cpeny;

. OBJIAJICHUE METOJIaMU CaMOCTOSTEIBHOIO IJIAHUPOBAHUS U IPOBEICHUS
(GU3NYECKUX IKCIEPUMEHTOB, aHAIM3a W HMHTEPHpeTaluyd WH(POPMALIHH,
OIpe/IeNIEHNUs TOCTOBEPHOCTH MOJIYY€HHOI'O PE3YNbTaTa;

. CO3/IaHME€ YCJIOBUU ISl Pa3BUTUS YMEHUN NMPOEKTHO-UCCIIEI0BATEIbCKOM,
TBOPYECKOM JEATEIbHOCTH.

Ha wu3yuenue ¢usuku (0a30BbIii ypOBEHB) HAa YPOBHE CPEIHETO OOIIETO
oOpa3zoBanus orBoauTcs 136 gacos: B 10 kiacce — 68 vacoB (2 yaca B Heelo), B
11 xnacce — 68 yacos (2 yaca B HeZIEIIIO).

[Ipennaraembrii B mporpamMMe 1o (U3MKE TMepedeHb TabOpaTOpHBIX U
MPAKTHYECKUX paboT SBISETCS PEKOMEHIOBAaHHBIM, YYHUTENb JENaeT BBIOOD
IOpOBEJCHUS J1abOpaTOPHBIX pabOT M ONBITOB € YYETOM MHIWMBUIYaJbHBIX
0COOEHHOCTEHN 00yYaroIUXCSl.

COAEP KAHUE OBYUEHUA
10 KJIACC

Pa3znen 1. ®u3znka u MeTOAbI HAYYHOI'O IO3HAHUS

®usuka — Hayka o npupone. Haydunbie METOIBI IO3HAHUS OKPYXKAKOLIErO
Mupa. Posb 3kCiepuMeHTa M TEOPUU B IPOLIECCE MO3HAHMS TPUPOBI. DKCIIEPUMEHT
B (hu3mke.

MopenupoBanue (puanyeckux sIBICHUM W TpoueccoB. HayuHble runoTessbl.
duznyeckre 3aKOHbl U TeopUU. ['paHHIbl TPUMEHUMOCTH (PU3NYECKUX 3aKOHOB.
[IpuHIMTT COOTBETCTBUA.

Pons n mecto ¢usuku B (GOpMHUPOBAHUM COBPEMEHHOW HAYYHOW KapTUHBI
MHPA, B IPAKTUYECKOU AECATEITBHOCTH JIFOIECH.



Jemoncmpayuu
AnanoroBele W 1HUQPPOBBIE HW3MEPHUTEIbHBIE TPUOOPHI, KOMITHBIOTCPHBIC
JTATYHKH.

Pa3jnen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe aBHKEeHHE. OTHOCHUTENBHOCTh MEXaHMYECKOTO JBUKEHUS.
Cucrema orcuéta. TpaekTopusi.

[Tepemenienue, CKOpPOCTh (CpemHsis CKOPOCTb, MTHOBEHHAs CKOPOCTh) H
YCKOPEHHUE MaTEPUAIbHOM TOYKH, WX MNPOEKIHWH HAa OCU CHUCTEMBI KOOPAMHAT.
CrioxeHune nepeMeIeHUi U CII0KEHUE CKOPOCTEN.

PaBHOMEpHOE W paBHOYCKOpPEHHOE NpsIMOJUHEIHOe ABMkeHue. [paduxu
3aBUCHMOCTH KOOPAMHAT, CKOPOCTH, YCKOPEHMS, IIyTU M NEPEMEIICHUS
MaTepUAIILHOU TOUKHU OT BPEMEHU.

CBobosiHOE TIajieHne. Y CKOpeHHe CBOOOHOTO A IeHHUS.

KpuBonuneninoe  paBwkeHue. J[BMKEHHME  MaTE€pUaNbHOM TOYKM IO
OKPYKHOCTH C IOCTOSIHHOM IT0 MOJYJIIO CKOPOCTBIO. YTIJIOBAasi CKOPOCTh, JIMHEWHAS
ckopocTs. [lepuos u yacrota obpamienus. LieHTpocTpeMuTenbHOE yCKOPEHHE.

TexHuyeckue yCTpOWCTBA U IIPAKTUYECKOE IPUMEHEHUE. CIUIAOMETD,
JIBWKECHUE CHAPAA0B, LIEITHBIE U PEMEHHBIE ITEpEIayu.

Jlemoncmpayuu

Mopenps cuctembl OTCYETA, WIUIKOCTPALAS KMHEMATHYECKUX XapAKTEPUCTUK
JBUKEHUS.

[IpeoOpazoBaHue ABMKEHUIN C HCTIOIB30BAHUEM MMPOCTHIX MEXAHU3MOB.

ITagenue Ten B BO3AyXe U B pa3peKEHHOM IPOCTPAHCTBE.

HaGmtonenue aABMKEHHs Teja, OpOIIEHHOTO MOJ YIJIOM K TOPHU3OHTY HU
TOPU30HTAIBHO.

N3mepenne yckopeHus: CBOOOAHOTO MaeHUS.

Hamnpasnenue ckopocTH Ipu JBUKEHUH 110 OKPYKHOCTH.

Vuenuueckuu sxcnepumenm, 1abopamopHule pabomul

N3ydeHnne HEpaBHOMEPHOTO JIBHXKEHUS C LIENBI OINPENEIICHUS] MIHOBEHHOU
CKOPOCTH.

HccenenoBanue COOTHOLIEHUS MEXKAY MYTSAMH, NPOWICHHBIMM TEJIOM 34
NOCJEAOBATEIbHBIE PABHBIE TPOMEKYTKM BPEMEHM MPU PaBHOYCKOPEHHOM
JNBHKEHUU C HAYAJIIbHOM CKOPOCTBIO, PABHOM HYJIIO.

N3ydeHne NBUKEHUS LIAPUKA B BA3KOHN KUJIKOCTH.

N3yuyenue nBmxeHus Teaa, OpOIIEHHOTO TOPU30HTATBHO.

Tema 2. lunamuxa

[IpyHuun  orHocutenbHOCTH  [ammnesa. Ilepebii  3akoH  HeroToHa.
NHuepupanbHble CUCTEMBI OTCUETA.



Macca tena. Cuna. [Tpuniun cynepnosunuu cuil. Bropoii 3akon HerotoHa s
MarepuaabHOU TOUKU. Tpernit 3akoH HproTOHA /111 MaTepuanbHbIX TOUYEK.

3akoH BcemMupHoro TtAroteHus. Cuia Tskectu. IlepBas kocmuueckas
CKOPOCTBb.

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

Tpenue. Buabl Tpenus (mokosi, ckoimkeHus, kadeHus). Cuna tperus. Cyxoe
tpenue. Cuia TpeHUs! CKOJIKEHHUS U cuiia TpeHus nokos. KoaduimeHt tpeHus.
Cuita conpOTUBIICHHUS ITPU ABWYKEHUU TEJIa B )KUJIKOCTH WUJIU Ta3e.

[locTynarenbHOE 1 BpaniaTeIbHOE ABHKEHUE A0COTOTHO TBEPAOTO TENA.

MOMEHT CHJIbI OTHOCUTEIBHO OCHU BpaumieHus. llnedo cunbl. YcnoBus
paBHOBeCUs TBEPAOTO TeIa.

TexHu4yeckue yCTpOMCTBA U NPAKTUYECKOE TMPUMEHEHUE: MOAIINITHUKH,
JBUKEHUE UCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBrienue nHEpIUU.

CpaBHeHHE Macc B3aUMOIEHCTBYIOIINX TE.

Bropoi 3akon HeroToHa.

N3mepenne cui.

CrnoxxeHue cui.

3aBUCUMOCTb CHJIbl YIIPYTOCTH OT AedopMalinu.

HesecomocTs. Bec Tena nmpu yCKOpeHHOM MOABEME U TIAJICHUU.

CpaBHeHUE CUJI TPEHUS TIOKOS, KAUEHHS U CKOJIbKEHUS.

VYcnoBust paBHOBeCUS TBEPIOTO Tesia. Buabl paBHOBECHS.

Vuenuueckuu sxcnepumenm, 1abopamopHulie pabomul

N3yuenue nBmxeHus Opycka Mo HaKJIOHHOM ITIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH CUJI YIIPYIOCTH, BO3HUKAKOIIMX B NPYKUHE U
PE3MHOBOM 00pas3Ile, OT ux aAedhopMalru.

UccnenoBanue ycioBUi paBHOBECHUA TBEPIAOrO Tejla, HMEIOIMIETO OCh
BpaILICHUS.

Tema 3. 3akoHbl COXpaHEHUA 8 MEXAHUKE

Nmnynee MaTepuanabHOW TOYKK (Tena), CHCTEMbl MaTepHAIBbHBIX TOYECK.
NMnynbec cuUllbl U U3MEHEHHWE HUMITYJIbCAa Tejla. 3aKOH COXPAHEHHS HMITYJIbCa.
PeakTuBHOE NBHKEHHE.

Pabota cusibl. MOUTHOCTD CUITBI.

Kunernueckass sHeprus MaTepualbHOW TOUYKH. Teopema 00 HM3MECHECHHH
KWHETUYECKOU SHEPTUU.

[TorenuunansHas sHeprus. [loTeHInanbHas SJHEPTUs YIPYyro
nedhopMupoBaHHONW TPYXUHBI. [loTeHImManbHass SHEpPrus Tena BOIHU3U
MOBEPXHOCTH 3EMIJIN.



[loTeHmmnanbHple W HEMOTCHIMAIBHBIE  CHJIBL. Cesi3p  paboTHI
HEMOTCHIMAIBHBIX CHJI C M3MEHEHMEM MEXAaHWYECKOW HJHEPrUHU CHCTEMBI TEI.
3aKOH COXPAaHEHMSI MEXaHNYECKON SJHEPTIUH.

VYipyrue u Heynpyrue CTOJIKHOBEHUS.

TexHuueckue ycTpoHWcTBa M IPAKTUYECKOE NPUMEHEHME. BOAOMET, KOIIED,
IPYXUHHBIN [TACTOJIET, ABUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXPAHEHMS UMITYJIbCA.

PeakxtnBHOE NBUXKEHUE.

[lepexon moTeHIIMATBHON SHEPTUN B KHHETUYECKYIO M 00pATHO.

Vuenuueckuii sxcnepumenm, 1abopamopHvie pabomol

N3ydyeHune aOCOJIIOTHO HEYNPYroro yjaapa ¢ IMOMOIIBIO JBYX OJMHAKOBBIX
HUTSHBIX MagTHUKOB.

HccnenoBanue cBA3U pabOTHl CHIIBI C M3MEHEHUEM MEXAHMYECKOW 3HEpruu
TeJa Ha IPUMEpPE PACTSIKEHUS PE3UHOBOTO JKI'yTa.

Pa3nes 3. MoJiekyasipHasi puznka u TepMOIMHAMHKA

Tema 1. Ocro6bt MONEKYAAPHO-KUHEMUYECKOU M eopuu

OCHOBHBIE TOJOKEHHUSI MOJEKYISIPHO-KUHETUYECKON TEOPUU M UX OIBITHOE
o0ocHoBaHue. bpoyHoBckoe aBmwxkenue. uddys3us. Xapakrep IBUKEHUS U
B3aMMOJICUCTBUS YaCTULl BellecTBa. MOJEIM CTpOEHUs Tra3oB, XUIAKOCTEW U
TBEPABIX T€J U OOBSCHEHHE CBOMCTB BEIIECTBA HA OCHOBE 3TUX Mojeneid. Macca u
pa3mepsl Mosiekyn. KonmndecTBo Bemecta. [locTosiHHas ABoraapo.

TermmoBoe paBHOBecue. Temmeparypa u €€ usmepenue. lllkana temneparyp
Lleabcus.

Mopene  upeanpHOro raza. (OCHOBHOE ypaBHEHHE  MOJIEKYJSIPHO-
KMHETHYECKOW TEOpUU HJEATbHOro rasa. AOCOJIIOTHAs TeMmIlepaTypa Kak Mepa
CpEIHE KHHETUYECKOW HHEPrMyh TEMJIOBOrO JBWXKEHMs yactull rasa. lllkana
temnieparyp KensBuna. 'a3oBbie 3akoHBI. YpaBHeHne MenneneeBa—KnanenpoHa.
3akoH /lanpToHa. M30mponeccsl B MAEaIbHOM ra3e C IMOCTOSHHBIM KOJWYECTBOM
BenlecTBa. ['paduueckoe mpeACTaBICHUE H3O0MPOIECCOB: H30TEPMa, HU30X0pa,
n3zobapa.

TexHuueckue yCTpoOWCTBA M NPAKTUYECKOE MPUMEHEHHE. TEPMOMETP,
O6apomeTp.

Jlemoncmpayuu

OnbIThl, AOKa3bIBAIOIIME JUCKPETHOE CTPOEHHE BellecTBa, ¢otorpaduu
MOJIEKYJT OPraHUYECKUX COETMHEHUH.

OnbiThl 0 TUDPY3UN KUTKOCTEH U Ta30B.

Monaens OpOoyHOBCKOTO JIBH)KEHUS.

Mogens onbita TepHa.



OnbITHI, JIOKa3bIBAIOIINE CYIlIECTBOBaHUE MEKMOJIEKYJIIPHOT O
B3aUMOJIENCTBUA.

Mogenp, WILTIOCTPUPYIOIIAs IPUPOAY AABJICHHUS ra3a Ha CTEHKH COCYAa.

OnbITel, WUIIOCTPUPYIOIINE YPAaBHEHHE COCTOSAHUS HACAIBHOTO Ias3a,
U30IPOLECCHI.

Yuenuueckuii axcnepumenm, nabopamopmsie pabomwl

Onpenenenue Macchbl BO3/lyXa B KJIACCHOM KOMHATE€ HA OCHOBE U3MEPEHUM
00bEMa KOMHATHI, JABJICHUS U TEMIIEPATYPhI BO3yXa B HEH.

HccnenoBanue 3aBUCUMOCTH MEK/Y TapaMeTpaMH COCTOSIHUS Pa3peKEeHHOTO
rasa.

Tema 2. Ocnoevt mepmoounamuxu

TepmoanHaMuueckas cucrema. BHYTpeHHsSI SHEpPrusi TEPMOJIMHAMUYECKOU
CUCTEMBI U cIocOOBI €€ u3MeHeHus. KonndecTBo TerminoTsl U paborta. BHyTpeHHsis
SHEpPrusi  OJHOATOMHOTO  HJAEaJbHOro  raza. Buael  Temionepenayu:
TEIJIONPOBOJAHOCTh, KOHBEKIUS, U3Iy4YCHHUE. YelbHasl TEIIOEMKOCTh BEIIECTBA.
KonuuecTBO TEMIOTHI MpH TEIIONIEpEaaye.

[lonsitue o0 amuabatHOM mporiecce. IlepBblii 3aKOH TEPMOJIUHAMMKH.
[IpumeHeHne mepBOro 3aKOHA TEPMOJMHAMHUKUA K u3ompoieccam. ['paduueckas
MHTEpHpeTanus padoThl rasa.

Brtopoii 3akoH TepmoauHaMuku. HeoOpaTuMoCTh IPOIIECCOB B IPUPO/IE.

TermoBeie  MammHbl.  [IpyHOMOBI  JEUCTBHS  TEIUIOBBIX  MAIIIMH.
[IpeobpazoBanusi sHEpruu B TEIUIOBBIX MamnHaX. KoadduuueHt mnomae3Horo
nerictBusl TeruioBo MarmuHbl. [ukn KapHo m ero ko3 UIMEHT MOJEe3HOTO
JNEUCTBUS. JKOJIOTMYECKUE TPOOIJIEMBbI TEIIII0OIHEPTETUKH.

TexHudyeckue yCTpOMCTBA M  MPAKTUYECKOE MPUMEHEHHE. JIBUTATElh
BHYTPEHHETO CrOpaHus, OLITOBON XOJOAWIBLHUK, KOHIUITUOHED.

Jlemoncmpayuu

N3meHeHne BHYTpEHHEH SHEPTrUM Tejia MNPU COBEPIICHUU PabOTHI: BBUIET
npoOKW W3 OYTBUIKM TOJ JIEMCTBHMEM CXATOro BO3/yXa, HarpeBaHue s¢upa B
JaTYHHOH TpyOKe MyTéM TpeHUs (BUICOEMOHCTPALINS).

V3ameHeHre BHYTpEHHEH SHEprUU (TeMIepaTyphl) Tela MPpH Terionepeaaye.

OnpIT 1Mo aauabaTHOMy pACHIMPEHUI0 BO3ayXa (OMBIT € BO3YIIHBIM
OTHHBOM).

Mopenu napoBoi TypOWHBI, TBUTATENSI BHYTPEHHETO CTOpPaHUs, PEaKTHBHOTO
JIBUTATEJIS.

Vuenuueckuii sxcnepumenm, rabopamopHie padbonvl

N3Mmepenue ynenbHON TEIIOEMKOCTH.

Tema 3. Azpecammnvie cocmoanusn eeuwjecmea. Pazosvie nepexoont



[TapooOpa3oBanue u kKoHaeHcanus. Vcmapenune u kumeHue. AOCONIOTHAS |
OTHOCHUTEJIbHAS BIAXXHOCTh BO3Ayxa. HachlllleHHBIH mnap. YaenabHas TeIioTa
napooOpa3oBaHusl. 3aBUCUMOCTh TEMIIEPATyPhl KUTICHUS OT JIaBJICHHUS.

Teépnoe Teno. Kpucrammmdyeckue u aMmopdHbIe Tejla. AHM30TPONHS CBOWCTB
kpuctaiuioB. JXunkue xpuctamibl. CoBpeMeHHbIe Marepuaibl. l[lnaBieHue u
KpUCTaJIu3anus. Y AenbHas TerioTa riasieHus. Cyoiumarnus.

YpaBHeHUE TEMIOBOro OanaHca.

TexHuueckue yCTpOMCTBA W NPAKTUYECKOE IPUMEHECHHUE. TUTPOMETP U
MICUXPOMETP, KaJTOPUMETP, TEXHOJOTUU IOIYUYEHUS COBPEMEHHBIX MATEPHUAJIOB, B
TOM YHCJIE HAHOMATEPHUAJIOB, U HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBolicTBa HACBIIICHHBIX MTAPOB.

Kunenue rnpu moHW>KEHHOM JIaBJICHUH.

CniocoObl H3MEpPEHUS BIAKHOCTH.

HaGmronenue HarpeBaHus U IJIaBJICHUS KPUCTAUIMUECKOTO BEIIECTBA.

JleMoHCTpalus KpUCTAIIIOB.

Yuenuueckuii sxcnepumenm, n1abopamoprule pabomoi

N3Mepenne OTHOCUTENBHOM BIAXKHOCTH BO31yXa.

Paznen 4. dnexkTpoanuHaMuKka

Tema 1. Inekmpocmamuxa

OneKkTpu3anus Teda. OIEeKTpUYeCcKHi 3apsan. /JlBa BHIa DIEKTPUUYECKUX
3apsinoB. [IpOBOOHWKM, AWANEKTPUKUA W TOJYNPOBOJHHUKU. 3aKOH COXPAaHEHMS
AIEKTPUYECKOTO 3apsiaa.

B3aumoneiictBue 3apsanoB. 3akoH KynoHa. ToduedHblil 3J€KTpUUECKUM 3apsl.
Onektpudeckoe mnose. Hanpsok€HHOCTh  anekTpuyeckoro mons. [IpuHnmn
CYNEPIO3ULIMU DJIEKTPUYECKUX I0JIEH. JIMHUM HaNpsKEHHOCTH DIEKTPUYECKOTO
TTOJISL.

Pabora cun  anektpocrathueckoro  moss.  Ilorennuan.  Pa3HocTh
MOTEHUHAIOB. [IpOBONHMKM W JIHUAJIEKTPUKA B  DJIEKTPOCTATHYECKOM IIOJIE.
Jluanexkrpryeckas NpOHULIAEMOCTb.

OnexktpoémkocTh. KonaeHncaTop. DneKTpoEMKOCTh INIOCKOIO KOHJIEHCATOPaA.
OHeprus 3apsHLKEHHOTO KOHIEHCATopa.

TexHudyeckue yCTpOWCTBA M IIPAKTUYECKOE IPUMEHEHHUE: JJIEKTPOCKOIL,
AIIEKTPOMETpP, IJIEKTpOCTaTUYECKas 3alluTa, 3a3eMJICHUE 3JIEKTPONPUOOpPOB,
KOHJICHCATOP, KOITUPOBAJIbHBIN alllapaT, CTPYUHBIN HPUHTED.

Jlemoncmpayuu

Y CTpOUCTBO U IPUHIUII AEUCTBHUS DJIEKTPOMETPA.

B3auMmopeiicTBre HaA3JIEKTPU30BAHHBIX TEIL.

DIEKTPUYECKOE M0JIE 3apsHKEHHBIX TEJT.



[IpOBOIHUKY B DIEKTPOCTATUYECKOM MOJIE.

DIIEKTpOCTaTUYECKAS 3AILINTA.

JIMPIEKTPUKH B DJIEKTPOCTATUYECKOM TOJIE.

3aBUCHUMOCTh 3JEKTPOEMKOCTH IUIOCKOTO KOHAEHCATOpa OT IUIOLIAIn
IUIACTUH, PACCTOSHUS MEKIY HUMU U JUIJIEKTPUUYECKOU MTPOHUIIAEMOCTH.

DHeprus 3apsSKEHHOr0 KOHJIEHCATOpA.

Vuenuueckuui sxcnepumenm, 1abopamopHule pabomul

N3Mmepenue anekTpoEMKOCTH KOHJIEHCATOPA.

Tema 2. Ilocmosannbstit anekmpuueckuit mok. Toku 6 paznuunvix cpeoax

DJIEKTPUYECKUI TOK. YCJIOBHUS CYIIECTBOBAHUS DJIEKTPUYECKOIO TOKa.
Ncrounuku Toka. Cuia Toka. [TIocTOsSIHHBIN TOK.

Hanpsxenue. 3akon Oma 1151 ydacTka LENH.

DJIEKTPUYECKOE COMPOTUBICHUE. YJIEIbHOE COMNPOTUBICHUE BEMIECTBA.
[TocnenoBarenbHOE, ITAPAILIEIBHOE, CMELIAHHOE COEIMHEHUE IPOBOJHUKOB.

PaGota nanektpuueckoro Toka. 3akoH JDxoyma—Jlenma. MouniHocTb
3JIEKTPUYECKOTO TOKA.

DIIEKTPOJIBUKYIIAsl CUJIa U BHYTPEHHEE CONPOTUBIICHHE HWCTOYHUKA TOKA.
3akon OMa 1151 OJTHO# (3aMKHYTO#) 31eKTprudeckoi renu. KopoTkoe 3aMbIKaHHeE.

ONEKTpOHHAasT  OPOBOJAMMOCTb  TBEPABIX  METAUIOB.  3aBUCUMOCTh
CONPOTUBJIEHUS METAJUIOB OT TEMIIEPATypbl. CBEPXIPOBOANUMOCTb.

DIIEKTPUYECKHM TOK B BaKyyMe. CBOMCTBA AIEKTPOHHBIX ITYYKOB.

[TonyrmpoBOAHUKH. CobOcTBeHHass U IIpUMECHAs ITPOBOJAUMOCTb
noJiynpoBoJHUKOB. CBoMcTBa P—N-niepexoa. [TomynpoBoAHUKOBEIE TPUOOPHI.

ONEeKTpUYECKHI TOK B  pacTBOpaXx MW  pacijiaBax 3JIEKTPOJHUTOB.
DIIEKTPOJUTHYECKAS AUCCOIUALINS. DIIEKTPOJIN3.

DINIEeKTpUUECKH TOK B razax. CaMOCTOSITENIbHBII M HECAMOCTOATEIbHBIN
pazpsa. Momuus. [Tnazma.

TexHuueckue yCTpOHMCTBA W MPAKTUYECKOE NPUMEHEHHE. aMIIEPMETD,
BOJIBTMETP, PEOCTaT, HWCTOYHUKKA TOKA, dJEKTpOHArpeBaTelbHbIE MPUOOPHI,
AJIEKTPOOCBETUTENIbHBIE TPUOOPHI, TEPMOMETP COMPOTUBIICHHUSI, BAKYYMHBIN JTUOJ,
TEPMUCTOPHI U (POTOPE3UCTOPHI, MOTYIPOBOAHUKOBBIN IO/, TAIbBAHUKA.

Jlemoncmpayuu

N3Mepenue cuitbl TOKa U HANPSHKEHUS.

3aBUCUMOCTh COTNPOTUBIICHUS LWJIMHIPUYECKUX MPOBOJHUKOB OT JJIUHBI,
IJIONIAY TTONIEPEYHOr0 CEYEHHUS U MaTepuaa.

CwmenianHoe coeIMHEHUE TPOBOTHUKOB.

[Ipamoe wu3MepeHue 3NEeKTpOABMKYIIEH Ccuibl. KopoTkoe 3amblkaHue
rajJbBaHUYECKOTO 3JIEMEHTA U OLIEHKA BHYTPEHHETO COMTPOTUBIICHUS.

3aBUCHUMOCTb COIPOTUBIICHUSI METAJJIOB OT TEMIIEPATYPHI.



IIpoBOAMMOCTB IEKTPOIUTOB.

NckpoBoit paspsig M NpOBOAUMOCTD BO3/1yXa.

OnHOCTOPOHHSIS IPOBOAUMOCTD TUO/IA.

Yuenuueckuii sxcnepumenm, nabopamopmsie pabomoi

N3yuyeHue CMEMIaHHOTO COEIMHEHUS PE3UCTOPOB.

N3MmepeHne 3JIeKTPOABHKYIIEH CHIIBI UCTOYHUKA TOKA U €ro BHYTPEHHEIO
COIIPOTHBIICHUS.

Habmroienue anextpoiausa.

MexnpeaMeTHbIe CBSI3H

N3yuenune kypca ¢uszuku 6a3oBoro ypoBHs B 10 kiacce ocyiiecTBIseTCs C
YU4ETOM COJEPKATENbHBIX MEXIPEIMETHBIX CBS3€M C KypcaMH MaTE€MAaTHKW,
OMOJIOTUH, XUMUH, TeOTpadUU U TEXHOJIOTUH.

Meowxcnpeomemuvie nousimusi, CBSI3aHHbIE C W3YYEHUEM METOJOB HAYyYHOI'O
NO3HAHM: SIBJICHUE, HAy4yHbIM (akr, rumoresa, (pusuueckas BeIMYMHA, 3aKOH,
TEOpusl, HAOIIOAEHUE, SKCIIEPUMEHT, MOJIETTMPOBAHKE, MOJIEIb, H3MEPEHUE.

Mamemamuka: pelIEeHUE CUCTEMBbl YpPaBHEHMU, JWMHEHHas (QyHKUuS,
napaboiia, runepOosa, ux rpaguKkd U CBONCTBA, TPUTOHOMETpHUUYECKUE (HYHKIUU:
CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUUECKOE TOKIECTBO,
BEKTOPBI U UX NPOEKLUN HA OCH KOOPIUHAT, CIIOKEHUE BEKTOPOB.

Buonocus: mexaHnueckoe ABMXKEHHUE B KUBOW mpupone, Auddysus, ocMmoc,
TEIJIOOOMEH JKUBBIX OPraHU3MOB (BUBI TEIUIONEPEaul, TEINIOBOE PABHOBECHE),
ANEKTPUYECKHUE SIBICHUS B )KUBOU MPUPO/IE.

Xumus: TUCKPETHOE CTPOCHHUE BEUIECTBA, CTPOCHUE aTOMOB U MOJIEKYJI, MOJIb
BELIECTBA, MOJSPHAs Macca, TEIUIOBBIE CBOWCTBA TBEPABIX TEJ, XKUAKOCTEH H
ra3oB, 3JIEKTPUYECKHE CBOWCTBA METAJUIOB, JJIEKTPOJIMTHYECKAas JMCCOLIMALIMS,
rajibBaHuKa.

l'eoecpagpus: BIaXXHOCTh BO3yXa, BETPbI, 0ApOMETpP, TEPMOMETP.

Texnonoeusa: npeoOpazoBaHUE JBWKEHUM C HCIOJIb30BAHUEM MEXaHU3MOB,
y4€T TpeHHUs B TEXHUKE, MOJNIIUIHUKU, HCIOJIb30BAaHUE 3aKOHA COXpPaHEHUS
UMIyJbca B TEXHUKE (pakeTra, BOJAOMET W Jpyrue), JBUTaTeIh BHYTPEHHETO
CropaHusi, napoBas TypOWHa, OBITOBOM XOJIOAWJIBHHUK, KOHJIULUOHEDP, TEXHOJIOTHU
NOJIYYEHHUS] COBPEMEHHBIX MAaTE€pUalOB, B TOM 4YHUCJIE€ HAHOMATEpPUAIOB, H
HAHOTEXHOJIOTUH, 3JIEKTPOCTAaTHUECKasl 3alluTa, 3a3eMJICHHE 3JIEKTPOnpuOOpOB,
KCEPOKC, CTPYHHBIN IIPUHTED, ANIEKTPOHArPEBATEIbHBIE npuOopHI,
AIEKTPOOCBETUTENbHBIE TPUOOPHI, FaJIbBAHUKA.

11 KITACC

Paznen 4. DinekTpoguHaAMHUKA
Tema 3. Maznummnoe none. IneKmpomMazHUMHAA UHOYKYUS



[TocTositHHbIE ~ MarHuThl.  B3auMomencTBHE  MOCTOAHHBIX ~ MAarHUTOB.
MaruuTtHoe mnosnie. Bexktop MarHuTHOM WHAYKUMH. [IpyuHOMII Cyneprno3uuuun
MAarHuTHbIX nojed. JIuHun MarHuTHOM MHAYKUWH. KapTuHa AMHUKA MarHUTHOU
WHIYKIMH [O0JS1 TOCTOSIHHBIX MArHUTOB.

MarautHOE€ TIONI€ TPOBOAHHUKA C TOKOM. KapThHa NMHWNA WHAYKUAU
MAarHuTHOTO TOJISI JJIMHHOTO MNPSIMOTO NPOBOJHMKA M 3aMKHYTOTO KOJIBLIEBOTO
IPOBOJIHUKA, KaTyIIKH ¢ TOKOM. OnbIT OpcTena. BzaumoaencTeiue npoBOJHUKOB C
TOKOM.

Cuna Amnepa, e€ MOAyJIb U HallpaBJIEHUE.

Cuina JlopeHiia, e€ Moayib U HampaBieHue. [[BrkeHue 3apsiKeHHON YacTUIIbI
B OJIHOPOJIHOM MarHuTHOM mnoJje. Pabora cuibl Jlopeniia.

SIBiieHMEe AIEKTPOMAarHUTHOM HHAYKUMHU. [lOTOK BeKTOpa MarHUTHOU
MHIAYKIUU. OJNEKTPOABMIKYIIAs CHJIA HWHIAYKIUU. 3aKOH JJIEKTPOMArHUTHOMN
unaykunu Gapanes.

BuxpeBoe snekTpuueckoe moJie. ONEKTPOABMKYIIAs CHUJIa HUHAYKIUUA B
IIPOBOJHUKE, JABUXKYILEMCS ITOCTYIIATEIBHO B OJHOPOJHOM MarHUTHOM IIOJIE.

IIpasuiio Jlenua.

NHnykTMBHOCTB.  SIBIEHME CaMOMHAYKLIHMH. OJIEKTPOJABHXKYIIAs CHJA
CaMOUHIYKIIUU.

DHeprusi MArHUTHOTO MOJISL KATYIIKU C TOKOM.

DJIEKTPOMarHuTHOE IOJIE.

TexHnuyeckue yCTpOMCTBA M IMPAKTUUECKOEC MNPUMEHEHUE: TOCTOSHHBIE
MArHuThl, JJEKTPOMArHUTHI, AJIEKTPOJBUraTElIb, YCKOPHUTEIU BIEMEHTAPHBIX
YaCTHUL, UHAYKI[MOHHAS [1€Yb.

Jlemoncmpayuu

OmneiT Opcrena.

OTKJIOHEHUE JIEKTPOHHOTO IMy4YKa MATHUTHBIM TOJIEM.

JIvHUY MHAYKIIMA MAarHUTHOTO MOJIS.

B3aumopeiicTBrue 1ByX ITPOBOJIHUKOB C TOKOM.

Cuna Amnepa.

JerictBue cuibl JIopeHI1a Ha HOHBI AIEKTPOJIUTA.

SIBiIeHME ANEKTPOMArHUTHON MHIYKIWH.

ITpasuio Jlenua.

3aBUCUMOCTD DJIEKTPOJBUKYIIEA CHAJIBI UHIAYKIIMA OT CKOPOCTH HU3MEHEHUS
MAarHUTHOTO MTOTOKA.

SIBrieHME CaMOUHIYKIIUH.

Vuenuueckuu sxcnepumenm, 1abopamopHule pabomul

N3ydyeHnne MarHuTHOTO MOJISl KATYIIKU C TOKOM.

UccnenoBanue neicTBUS MOCTOSHHOIO MATHUTA HA PAMKY C TOKOM.



HCCHGI{OB&HI/IG SABJICHHA BJIGKTPOMaFHI/ITHOI\/'I HHIAYKIWH.

Pa3znen 5. KosieOanusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoMazZHUmMHbLE KONEOAHUA

KonebGarenpnast  cuctema.  CBOOOJHBIE  MEXaHMYECKHE  KOJeOaHUSI.
I"apmonnueckne konebanus. Ilepmon, wacrora, ammumryga u ¢da3a KojacOaHMIA.
[IpyxuHHBI MasgTHUK. MareMaTu4eCKUd MasATHUK. YPaBHEHHE TAPMOHUYECKUX
kosebanuil. [IpeBpalenre sHEPrur Py rapMOHUYECKUX KOJICOaAHUSX.

Konebatenbublii KOHTYp. CBOOOAHBIE 3IEKTPOMATHUTHBIE KOJIEOAHHS B
UJcaIbHOM KOJIEOATEIbHOM KOHTYpe. AHAJIOTHS MEXKIYy MEXaHUYECKUMU U
ANEKTPOMATrHUTHBIMU KoJsiebaHusamu. Popmyna TomcoHa. 3akoH COXpaHEHUS
SHEPIrUU B UCaTBLHOM KOJIeOaTEeILHOM KOHTYPE.

[IpencraBneHue o 3aTyxaronux koueOaHusx. BeiHYXI€HHbIE MEXaHUYECKUE
kosebanus. Pesonanc. BeiHykI€HHbBIE 2JIEKTPOMArHUTHbIE KOJICOAHUS.

Ilepemennbiii  TOK. CUHyCOWAAQNbHBII NEPEMEHHBIM TOK. MOIIHOCTH
MEPEMEHHOTO TOKa. AMIUIMTYJHOE€ M JEUCTBYIOIEEC 3HAUYCHUE CHUJIbl TOKa U
HaMnpsHKEHUS.

Tpancdopmarop. [lpousBoacTBo, nepenaya u MoTpedICHUE PICKTPUIECKON
SHEPruu. DKOJOTHMYECKHUE PUCKHU MPU MPOU3BOJACTBE AIEKTporHepruu. KymnpTypa
HCTIOJIb30BaHUSI AJICKTPOIHEPTUHU B OBCEHEBHOM KU3HHU.

TexHu4yeckue yCTpOMCTBA M NPAKTHUUYECKOE MPUMEHEHHUE: SJIECKTPUUECKUUN
3BOHOK, T€HEPATOp NEPEMEHHOI0 TOKA, TUHHUU JIEKTpOIepe1ay.

Jlemoncmpayuu

HccrnenoBanue mnapaMeTpoB KoJieOaTebHON cHCTeMbl (NMPYXKUHHBIA WM
MaTeMaTUYECKUI MAsITHUK ).

Hab6nronenue 3aTyxaromux KojieOaHuu.

HccnenoBanue CBOMCTB BEIHYXKIEHHBIX KOJICOAHUIA.

Hab6mronenue pesonanca.

CB0oOOAHBIC 2JIEKTPOMArHUTHBIEC KOJICOAHHS.

OcrmorpaMmsl (3aBUCUMOCTH CHJTBI TOKA W HAIIPSHKCHUS OT BPEMEHH) IS
AIIEKTPOMATrHUTHBIX KOJIEOAHMIA.

Pe3onanc mnpu MOCIENOBATEIBHOM COEIUHEHUU PE3UCTOPa, KaTYIIKU
MHJIYKTUBHOCTH U KOHJIEHCATOPA.

Mopens IUHUM 3JIEKTPONEepeIayuH.

Vuenuueckuu sxcnepumenm, 1abopamopHule pabomul

HccnenoBanue 3aBUCUMOCTH TEpUOJa MaJbIX KOJIeOaHUN rpy3a Ha HUTH OT
JUTMHBI HUTH U MaccChl rpy3a.

UccnenoBanue mepeMeHHOro TOKa B IEMM U3 IOCJIEAOBATEIbLHO
COEAMHEHHBIX KOH/IEHCATOPA, KATYIIKU U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmMpOMAZHUMHbBLE 80IHbL



MexaHnuueckre BOJIHBI, ycloBUs pacnpocTpanenus. [lepuon. Ckopoctb
pacmnpocTpaHeHHusT W JJIMHA BOJIHBL. [lomepedHble W MPOAOJIBHBIE BOJIHBL
WNurtepdepennus u nudpakius MEXaHUUECKUX BOJIH.

3Byk. CkopocTh 3ByKa. [ poMKoCTh 3ByKa. BeicoTa ToHa. TemOp 3ByKa.

DJIEKTPOMAarHUTHHIE BOJHBL. Y CIIOBUSI U3NTYYEHUS SJIEKTPOMArHUTHBIX BOJIH.
B3aumuas opuentanusi BektopoB E, B, V B anektpoMaruutHo#t BoiaHe. CBoiicTBa
ANIEKTPOMATHUTHBIX BOJIH. OTPaXEHUE, MPETOMJICHHUE, MOJspU3anus, Judpakius,
uHaTepdepenimsa. CKOpOCTh AIEKTPOMArHUTHBIX BOJIH.

[IIxana 3JI€KTPOMArHUTHBIX BOJIH. [[pUMEHEHUE 3NEKTPOMArHUTHBIX BOJH B
TEXHUKE U OBITY.

[TpuHLMIIBI paguOCBS3U U TeJIEBUACHUS. Pagnonokarusi.

DIIEKTPOMArHUTHOE 3arpA3HEHUE OKPYKAFOIIEH CPEIBL.

TexHuueckue yCTpPOWCTBA M IPAKTUYECKOE IPUMEHEHUE. MY3bIKaJIbHbIC
UHCTPYMEHTHI, YJIbTPa3BYKOBasi JMArHOCTMKAa B TEXHUKE M MEIHUIMHE, panap,
paauonpuéMHUK, TEIEBU30p, aHTeHHA, Tesiepon, CBY-neys.

Jlemoncmpayuu

O6pa3oBaHue U paciupoCTPaHEHUE MOMEPEUHBIX U MTPOI0JbHBIX BOJIH.

Konebmromieecs Te10 Kak ICTOYHUK 3BYKa.

HaGnronenue oTpakeHus U MPEIOMIICHUS MEXaHUYECKUX BOJIH.

HaGmronenue untepdpepeHunn u Audpakiuu MEXaHU4eCKUX BOJTH.

3BYKOBOW PE30HAHC.

HabGnronenue cBsi3u TPOMKOCTH 3ByKa W BBICOTHI TOHA C aMIUTUTYIOU U
4acTOTOM KOJIeOaHUH.

UccnenoBanue  CBOWCTB  3JEKTPOMAarHUTHBIX  BOJIH! OTpaKEHHUE,
pesioMJIeHUE, ToJsipu3anus, Tudpakxius, uHTephepeHITus.

Tema 3. Onmuka

I'eomerpuueckas ontuka. IIpsmMonMHENHOE pacnpoOCTpaHEHUE CBETa B
OAHOPOHOM cpene. JIyd cBeta. ToueuHbI HCTOYHUK CBETA.

Otpakenne cBera. 3aKOHBI OTpakeHUs cBeta. [locTpoeHue M300pakeHuil B
IJIOCKOM 3€pKalie.

[Ipenomienue cBeta. 3aKOHBI IPEIOMIICHUS CBeTa. AOCOJIIOTHBIN MOKa3aTelhb
npenomsicusi. [lonmHoe BHyTpeHHee oTpaxkeHue. IIpenenbHbId Yros MOJHOTO
BHYTPEHHETO OTPAXKECHUS.

Jucnepcus ceeta. CioxkHBIN cocTaB Oenmoro cera. LIpeT.

CobGupatonue u  pacceuBaronie JauH3bl. ToHkas JuH3a. DOKyCHOE
paccTostHUE W ONTHYecKash cujia TOHKOW JuH3bl. [locTpoeHune u300pakeHuidl B
coOMparmux U paccenBaronux JuH3zax. opmMynia TOHKOW JTUH3BI. Y BEIHYCHHE,
JlaBa€MOE€ JINH30M.

[Ipenensl TPUMEHUMOCTH FT€OMETPUUECKON ONITUKH.



BonnoBas ontuka. HWutepdepenuus cBera. KorepeHTHblE HCTOYHHKHU.
VYcnoBus HaOMIOEHUS MakCUMyMOB M MHUHHUMYMOB B HMHTEP(QEPEHLIMOHHOM
KapTHHE OT ABYX CUH(]a3HbIX KOT€PEHTHBIX UCTOYHHUKOB.

HNudpakuus cpeta. JudpakinuoHHas pemérka. YcCIoBHE HAOIIOICHUS
[JIABHBIX MAaKCMMYMOB IIpH [aJ€HUM MOHOXPOMAaTMYECKOTO CBETAa Ha
TU(PPaKIUOHHYIO PEHIETKY.

[Tonapusanus csera.

TexHuyeckue yCTpOMCTBA M IPAKTUYECKOE IIPUMEHEHHWE: OYKH, JIyNa,
¢oroanmapar, NPOSKIMOHHBIA ammapar, MHKPOCKOI, TEJIECKOI, BOJOKOHHAs
OITUKA, TUPPAKIIMOHHAS pElIETKA, TOJISIPOUL.

Jlemoncmpayuu

[IpssMONMHENHOE pACIPOCTPAHEHUE, OTPAKEHUE W IPEIOMIICHHE CBETA.
OnTrueckue npudopsI.

IlonHoE BHyTpeHHEE OTpakeHue. Moens CBETOBOA.

HccnenoBanue cBOMCTB M300pakKeHU B TMH3AX.

Mopaenu MUKpOCKoIIa, TEIECKOoIa.

HaGmronenue untepdepeHunm ceeTa.

HaGmronenue nudpakunu cBeta.

Habmronenue nucnepcuu cBerta.

[lonydenue ciekTpa ¢ TOMOIIBIO IPU3MBI.

[losryyeHue criekTpa ¢ MOMOIIbIO JU(DPAKIIMOHHON PEIIETKH.

Habmtonenue nonsipusanuu cBeTa.

Vuenuueckuu sxcnepumenm, 1abopamopHulie pabomul

N3mepenne nokazarens NpeJoMIICHHS CTEKJIA.

HccnenoBanue cBOWCTB M300pakeHU B TUH3AX.

HaGmronenue nucnepcuu cBera.

Pa3nes 6. OcHOBBI clIeNMATIbHO TEOPUH OTHOCUTETHLHOCTH

['paHunubl  MPUMEHUMOCTH  KIIACCHYECKOW  MEXAHUKHU. [TocTynatsr
CIIEIMAIBHOM TEOPHUHU OTHOCHUTEIIBHOCTU: HWHBAPUAHTHOCTH MOAYJS CKOPOCTH
CBETA B BAKyyMe, IPUHLIUI OTHOCUTEIBHOCTH DUHILITENHA.

OTHOCUTENBHOCTh OJJHOBPEMEHHOCTH. 3aMEIJIEHHE BPEMEHH M COKpAIlCHUE
TUTVHBI.

DHeprusi 1 UMIYJIbC PEISATUBUCTCKON YaCTULBI.

CBs13p Macchl C SHEPTUEN U UMIYJIBCOM PEISTUBUCTCKON YACTUIIBI. DHEPIUS
IIOKOS.

Pa3nen 7. KBantoBasi puznka
Tema 1. Inemenmol Keanmoeoii onmuKu



®otonbl. Popmyna [lnanka cBsa3u 3Heprun GOTOHA C €r0 YaCTOTOM. DHEprus
U UMITyJbC GOTOHA.

OtkpeiTe U uccinenoBanue poroddpdexra. Onwitel A. I'. CronetoBa. 3akoHbI
doroadpdekra. Ypasuenue OunmrteitHa ans dotodrddexra. «Kpacnas rpanuia»
dboTorddexra.

JaBnenue ceeta. OnbiThl I1. H. JIeOenena.

XUMHUUYECKOE JECUCTBUE CBETA.

TexHuueckue ycTpoMCTBA W TMPAKTUYECKOE MPUMEHEHHE. (OTOIIEMEHT,
dboTonaTUMK, COTHEUHAs OaTapesi, CBETOUO.

Jlemoncmpayuu

®oT03(]HeKT Ha YCTAHOBKE C IIMHKOBOM IIACTUHOM.

HccnenoBanue 3akoHOB BHENIHETO (poTtodd dexra.

CBeToauo.

Conneunas 6artapest.

Tema 2. Cmpoenue amoma

Mopens atroma Tomcona. OmbiTel Pe3epdopra mo paccessHUIO0 o -4acTHII.
IInanerapnas mopxens aroma. Iloctynmatel bopa. M3nydenume u morsjomeHue
(OTOHOB THpU TEpexojie aroMa C OJHOTO YpPOBHSI SHEPruu Ha Apyroil. Bumw
criekTpoB. CIIEKTp YpOBHEN DHEPTUM ATOMA BOJIOPOJA.

BonnoBele cBoiicTBa yactull. Bomubl ne bpoiiis. KopnyckynsipHO-BOJTHOBOU
TyaJIA3M.

CHOHTaHHOE 1 BBIHYKJIEHHOE U3J1yYEHUE.

TexHuyeckue ycTpoWCTBA M NPAKTHYECKOE IPUMEHEHHWE. CIEKTPAJIbHBIN
aHaym3 (CIICKTPOCKOIT), J1a3ep, KBAHTOBBIA KOMITBIOTED.

Jlemoncmpayuu

Monens onbita Pezepdopaa. Onpenenenue

JUTUHBI BOJIHBI Jiazepa. HaOmoaenue TnHeityaThix

CIIEKTPOB U3iydueHus. Jlasep.

Vuenuueckuii sxcnepumenm, nabopamopHie padbonivl

HaGmronenue nuHeivaToro CrexkTpa.

Tema 3. Amomnoe s0po

OKCIEPUMEHTHI, OKa3bIBAIOIIUE CJIOKHOCTh CTpoeHus sapa. OTKpeITHE
paaunoakTuBHOCTU. OnbITH Pe3epdop/a no onpeaeneHuto cocrapa paauoakTHBHOTO
U3JTyYCHUS. CaolicTBa anbda-, Oerta-, raMMma-usinyuyeHusi. BiusHue
Paa0aKTUBHOCTH Ha )KUBBIE OPTaHU3MBbI.

OTtkpeiTHE TpoTOHA U HeuTpoHa. Hykmonnas monens siapa ['eiizenbepra—
NBanenko. 3apsa sapa. MaccoBoe uucio siapa. M3otomnsl.



Anbda-pacniaf. DIEKTPOHHBIH M TO3UTPOHHBIM Oera-pacman. ['amma-
U3JIy4eHUE. 3aKOH paIMOAKTUBHOTO pacnaja.

DHeprus CBSA3M HYKJIOHOB B sipe. Snepusie cuibl. Jledekt maccol sapa.

Anepnsbie peakuuu. JleneHue U CUHTE3 s1Iep.

Anepuwiii peaktop. TepmosimepHbiii cunTe3. [IpoOnemMbl M MEPCHEKTUBBI
AIEPHOU SHEPTETUKH. DKOJIOTUYECKUE ACTIEKTHI IAEPHON SHEPTETUKU.

OneMeHTapHbIe YacTUIBI. OTKPBITHE O3UTPOHA.

Mertonabl HAOJIIOACHUS U PETUCTPALIUU DIIEMEHTAPHBIX YACTHIL.

OyHaamMeHTalbHbIe B3aUMOACHCTBYS. EqUHCTBO u3nUecKoi KapTUHBI MUDA.

TexHu4yeckue ycTporucTBa M MPAKTUUECKOE TPUMEHEHUE: JO3UMETpP, Kamepa
BuinbcoHa, siiepHblii peakTop, aroMHas 6oMoa.

Jlemoncmpayuu

CuéTYrK MOHU3UPYIOIIHNX YACTHULL.

Vuenuueckuu sxcnepumenm, nabopamopmvie pabomuwl

HccnenoBanue TpeKoB 4acTHII (IO TOTOBBIM (oTOrpadusim).

Pa3nes 8. DiieMeHTHI ACTPOHOMUH U ACTPOPUZMKH

Otansl pa3BUTUA acTpoHOMUU. [IpukinagHoe U MUPOBO33PEHUECKOE 3HAUCHHE
aCTPOHOMMUM.

Bun 3Bé3nnoro neba. Co3Besnus, spkue 3BE3/AbI, IJIAHETHI, UX BUAMMOE
I BUJKCHHUE.

ConHeuHas cucrema.

Connne. CosiHeyHass akTUBHOCTh. McTounuk nsHepruu CoJsiHIIA U 3BE3N.
3BE3BI, UX OCHOBHBIE XapaKTEpUCTUKH. JlmarpamMma «CIEKTPAJIBHBIM KJlacC —
CBETUMOCTBY». 3BE31bl IJIABHOM ITOCJIEIOBATEIBHOCTH. 3aBHCHUMOCTh «Macca —
CBETUMOCTBbY» JUIsl 3BE3] IJIaBHOM IIOCJIENOBATEIBHOCTU. BHyTpeHHEe cTpoeHue
3B€31. COBpEMEHHBIE MPEICTABICHUS O MPOUCXOXKICHUH U 3BoJroruu CoJiHIa U
3BE31. DTanbl )KU3HU 3BE3]I.

Muneunsiii Ilyte — Hama [Manaktuka. Ilonoxkenue u apuxeHue CoJiHIIA B
lNanakTuke. Tunsl ragsaktuk. Paguoramaktuku u kBasapbl. UEpHBIE ABIPHI B A1pax
rajakTHK.

Bcenennas. Pacmupenue Beenennoit. 3akon Xa067a. Paz0eranue rajakTuk.
Teopus bosbmoro B3peiBa. PenukroBoe usiryyeHue.

MacmrabHast ctpyktypa Beenennoii. Meraranakruka.

Hepeménnpie mpoOaeMbl aCTPOHOMUH.

Vuenuueckue nabnooenus

Habmoienus: HEeBOOPYKEHHBIM TJ1a30M C HCMOJIb30BAHUEM KOMITBIOTEPHBIX
OPWIOKEHUH JJIsl ONpe/iesIeHUs MOJI0XKEHU HEOECHBIX OOBEKTOB Ha KOHKPETHYIO
JaTy: OCHOBHBIE c0o3Be3usl CeBEpHOIO NOJYIIAPUS U SIPKUE 3BE3/BI.

Habmonenus B reneckon Jlynsl, mianer, Mneunoro Ilytu.



O06o0maroiee NOBTOPEeHUE

Ponr ¢u3mkm W acTpOHOMHM B OSKOHOMHYECKOH, TEXHOJIOTHYCCKOH,
COLIMAJIBHON M 3THYECKOU cepax NesaTebHOCTH YeJI0BeKa, POjb U MECTO (PU3UKHU
U aCTPOHOMHUH B COBPEMEHHON HAyYHOU KapTUHE MHPA, pOjib (PU3NYECKOU TEOPUHU
B GOpMHUPOBAHUY NIPE/ICTABICHUM O (PU3NYECKON KapTHUHE MUPA, MECTO (PU3NUECKOM
KapTUHBI MHpa B  OOIIEM psily COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEJICTABICHUH O IPUPOJIE.

MexnpeaMeTHbIe CBA3H

N3ydenne kypca ¢uszuku 6a30Boro ypoBHs B 11 kiacce OCyIecTBIsIETCS C
Y4ETOM COJEPHKATEIBHBIX MEXIPEAMETHBIX CBA3€d C KypcaMH MAaTEMaTHUKH,
OHMOJIOTHH, XUMUH, TeoTpaduu U TEXHOJIOTHH.

Meowxcnpeomemuvie nousimusi, CBSI3aHHbIE C W3YYEHHEM METOJOB HAYyYHOI'O
MO3HAHUA. SIBJICHWEe, HayuyHbId (akTt, rumores3a, (usmdyeckas BeIUMYMHA, 3aKOH,
Teopus, HaOIIOAEHUE, SKCIIEPUMEHT, MOJIETUPOBAHNE, MOJIETh, U3MEPEHUE.

Mamemamuka: pelieHUE CHCTEMbl YpPAaBHEHHH, TPUTOHOMETPHUYECKUE
(yHKUIMU: CUHYC, KOCHUHYC, TAHT€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOKJIECTBO, BEKTOPbl MU HMX NPOEKIMU HAa OCU KOOPAUHAT, CJIOKEHHUE BEKTOPOB,
IIPOU3BOJIHBIC DJIEMEHTAPHBIX (DYHKIMNA, NPU3HAKK MOAOO0US TPEYroJbHUKOB,
ompeJieNICHUE IIIOIIAIN TUIOCKUX GUTryp U 00BbEMA Tell.

buonocusa: »nekTpuyueckue SIBICHUS B KUBOM TpHUpOAE, KoyieOaTeabHbIC
JNBW)KEHUS B KUBOW MPUPOJIE, ONTUYECKUE SIBJICHUS B JKUBOU MPUPOJE, ACHCTBHE
paaualvy Ha )KUBbIC OPTaHU3MBI.

Xumus: CTpOEHHE aTOMOB M MOJIEKYJI, KPUCTAIIMYECKASI CTPYKTYpa TBEPABIX
TEJI, MEXaHU3Mbl O0O0pa30BaHUsI KPUCTAJUIMUECKOW pEMETKH, CIEeKTPaTbHbBIN
aHams.

l'eocpagusa: MarHuTHbIE TMOJIOCa 3€MJIM, 3aJIeKM MArHUTHBIX DY,
dboTochEMKa 3eMHOM TOBEPXHOCTH, MTPEJICKa3aHUE 3EMJIICTPSICCHMUIA.

Texnonocusi: TVHUW DIEKTpOIEpeaay, TEeHEepaTop NEPEMEHHOTO TOKa,
ANEKTPOABUraTENlb, WUHAYKIHOHHAS TI€4Yb, pajap, PaguoONpUEMHHK, TEIEBU30P,
anTeHHa, tenedpoH, CBY-meub, NMpOEKIUOHHBINA ammapart, BOJOKOHHAs ONTHKA,
coJIHEeyHas Oarapes.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHUSA ITPOI'PAMMBI 110
OU3UKE HA YPOBHE CPEJJHEI'O OBILIEI'O OBPA3OBAHUA

OcBoenune ydeOHOro mpeamera «du3MKa» Ha YPOBHE CPETHEr0 OOIIETO
oOpa3zoBanusi (0a30BBI YPOBEHB) MOJHKHO OOCCIICUUTH JOCTHIKCHHE CIICTYIOLIUX
JMYHOCTHBIX, METANPEIMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX PE3YIHTATOB.

JINYHOCTHBIE PE3YJIBTATbBI

JInyHOCTHBIE pe3yNIbTaThl OCBOCHUSI YUeOHOTO npeamera «Du3uka JTOHKHBI
OTpakaTb TOTOBHOCTh M CIHOCOOHOCTh OOYYAIOIHUXCS PYKOBOJCTBOBATHCS
c(hOPMUPOBAHHONW BHYTPEHHEH MO3UIMENH JUYHOCTH, CHCTEMOM IIEHHOCTHBIX
OpUEHTAIlMi, TO3UTUBHBIX BHYTPEHHUX  YOEKIEHHM, COOTBETCTBYIOIIUX
TPaJAUIIMOHHBIM IIEHHOCTSIM POCCHIICKOTO O0OIIEeCTBa, PaCIIMPEHUE >KU3HEHHOTO
ONbITA U OMNbITA JACATEIBHOCTA B MPOLECCE peaTu3allii OCHOBHBIX HAIPABICHUN
BOCIIUTATEJIbHOU AEATEIbHOCTH, B TOM YHUCJIE B YaCTH:

1) rpakIaHCKOT0 BOCIIUTAHMS:

c(hOpMUPOBAHHOCTD IPAKTAHCKON MO3UIIUKU O0YYAIOIIETOCs KaK aKTUBHOTO U
OTBETCTBEHHOT'O YJI€HAa POCCUIICKOr0 OOIIECTBA,;

NPUHSTHE  TPAJUIMOHHBIX  OOIIEYEIOBEYECKUX T'yMaHUCTUUYECKUX U
JEMOKPATHYECKUX LIECHHOCTEM;

FOTOBHOCTb BECTH COBMECTHYIO JEATEIIBHOCTh B HMHTEpPECAxX TI'PaKIaHCKOIO
o0111ecTBa, y4aCTBOBATh B CAMOYIPABICHUH B 00pa30BaTeIbHON OpraHU3alUu;

YMEHHE B3aUMOJEHCTBOBATH C COLIMATbHBIMUA HHCTUTYTAMHU B COOTBETCTBUU C
uX (PYHKIIUSMU ¥ HA3HAYCHUEM;

FOTOBHOCTH K TYMAaHUTAPHOU U BOJIOHTEPCKOU AEATENBHOCTH;

2) NaTPUOTHYECKOTO BOCTIUTAHMS:

c(hOpMHUPOBAHHOCTh POCCHUMCKON TPaK1aHCKOU WUJICHTUYHOCTH,
MaTPUOTU3MA,

LIEHHOCTHOE OTHOIIEHUE K TOCYAapCTBEHHBIM CHMBOJIAM, JIOCTHXKECHUSIM
POCCUICKUX YUEHBIX B 007aCTH (PUUKU U TEXHUKH;

3) TyXOBHO-HPABCTBEHHOT'0 BOCITUTAHHS .

c(hOpMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, dTUUECKOTO IMMOBEICHNS;

CIIOCOOHOCTh OIICGHMBATh CHUTYallMI0O M TPUHUMATh OCO3HAHHBIC PEIICHUS,
OpPUEHTUPYSACh HA MOPaJIbHO-HPABCTBEHHbIE HOPMBI U IIEHHOCTH, B TOM YHCIIE B
NESATEIIbHOCTH YUYEHOTO;

OCO3HaHHUE JJMYHOTO BKJIa/1a B MOCTPOECHHUE YCTOMYUBOTO OYAyILIEro;

4) 3¢TeTHYEeCKOro BOCIIMTAHUA:

ACTETUYECKOE OTHOILICHUE K MUPY, BKJIIOYASl 3CTETUKY HAYYHOTO TBOPYECTBA,
puUCyIEero GU3NIeCcKoi HayKe;



5) TpyA0BOT0 BOCIIUTAHUS -

MHTEpEC K pa3iuyHbiM chepam mpodhecCHOHATBHON JeSTEIbHOCTH, B TOM
YHCIIie CBA3aHHBIM C (U3UKON M TEXHUKON, YMEHHE COBEPILIATh OCO3HAHHBINA BHIOOD
Oynyiel npodeccuu u peann30BbIBaTh COOCTBEHHBIC KU3HEHHbBIC TUIAHBI;

TOTOBHOCTb M CIIOCOOHOCTh K 00pPa30BaHUIO U CaMOOOPa30BaHUIO B 00JIaCTH
(bU3UKY HA TPOTSAKEHUU BCEH KU3HU;

6) IKOJI0rN4eCcKOro BOCIUTAHMSA

c(hOPMUPOBAHHOCTb JKOJIOTMYECKON KYJIBTYPhl, OCO3HAHHE TIJ100ATBHOIO
XapakTepa HKOJIOTHYECKUX MPOoOIIeM;

IJTAHUPOBAHUE U OCYIIECTBIICHUE AEUCTBUN B OKPYKAKOIIEH CPEZIE HA OCHOBE
3HAHUSA LEJIEW YCTOMYMBOIO PA3BUTHS YEJIOBEYECTBA,;

pacCIIMpEHHUE OMbITa JIEITEIBHOCTU SKOJIOTHYECKON HANpaBJICHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAHUM 10 (hU3HKE;

7) HIEeHHOCTH HAYYHOT0 MO3HAHMS .

c(OpPMUPOBAHHOCT, MHUPOBO33PEHUS], COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS PU3UUECKON HAYKU;

OCO3HaHUE IIEHHOCTH HAy4YHOW JAESATENbHOCTH, TOTOBHOCTh B MpoLEcce
U3ydyeHus  (U3MKKM  OCYHIECTBISATH  NIPOEKTHYHD M HCCIEIOBATEIbCKYIO
NEeATEIbHOCTh MHANBUIYAIBHO U B TPYIIIIE.

METANIPEIMETHBIE PE3YJIbTATbI

ITo3HaBaTeIbHbIE YHUBeEpPCAJIbHbIE yUeOHbIE AeiiCTBUSA
ba3oBble JJoruueckue aeiicTBUS .
CaMOCTOATENIbHO  (OPMYJIUPOBaTh M aKTyaJIM3UPOBaTh  MPOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;
OTIPEACISITh TN JeATCIIbHOCTH, 3ajJlaBaTh IapaMeTpbl U KPUTEPUH HX
JIOCTHIKCHUS,
BBISIBIIAITH  3aKOHOMEPHOCTH H  TPOTHBOPEYHMS B  PacCMaTPHUBACMBIX
(U3UYECKUX SIBICHUAX;
pa3pabaTbiBaTh IJIAH PEHICHUS MPOOJIEMBbI ¢ YUYETOM aHAIM3a UMEIOIIUXCS
MaTepHUaTbHBIX U HEMAaTePUATIbLHBIX PECYPCOB;
BHOCHUTBH KOPPEKTUBHI B JICSTCIIBHOCTbD, OIICHUBATh COOTBETCTBHUE PE3YIIHTATOB
IEJISIM, OLICHUBATh PUCKH MTOCIICICTBHI JEATEILHOCTH;
KOOpJIMHUPOBAaTh W  BBIMOJHATH pabOTy B  YCIOBHSX  peajbHOTO,
BUPTYaJIbHOTO0 1 KOMOMHUPOBAHHOTO B3aMMOICHCTBHS,
pa3BUBATh KPEATUBHOE MBIIIJICHHUE ITPU PEIICHUH )KU3HECHHBIX TIPOOJIEM.
ba3oBble ucciieoBaTe/IbCKHe 1eCTBUS .
BJIQJICTh HAYYHOW TEPMHUHOJIOTHEH, KIIFOUCBBIMHM IOHSATHSIMH W METOJaMHU
bu3HUecKoi HAyKH;



BIIAJICTh HABBIKAMU y4E€OHO-MCCIIENOBATEIBCKON M MMPOSKTHON JEATEIHHOCTH
B 00nacTu (HU3UKH, CIIOCOOHOCTHhIO U TOTOBHOCTBIO K CAMOCTOSITEIbBHOMY IOUCKY
METOJIOB pelIeHus 3a7a4y (PU3UYECKOTO COJACPKAHMs, MPUMEHEHUIO Pa3IUnYHBIX
METOJI0B TTO3HAHUS;

BIAJCTh BHUIAMH JACATEIBHOCTH 10 TIOJYYCHHIO HOBOTO 3HAHUA, €ro
UHTEPIpPETAlNHU, MpeoOpPa30BaAHUI0 M MPUMEHEHHUIO B PA3UYHBIX Y4E€OHBIX
CUTYalMsIX, B TOM YHUCJIE NMPU CO3/IaHNU Y4EOHBIX MPOEKTOB B 00J1aCTH (PU3HUKY;

BBISIBIISITH TIPUYMHHO-CJICACTBEHHBIC CBSI3M W aKTyaIM3WpOBaTh 3aj1auy,
BBIJIBUTATh TUTIOTE3Y €€ PEIICHUsI, HAaXOIUTh apTyMEHTHI IJIs JOKa3aTeIhCTBAa CBOUX
YTBEPKJICHUM, 337]aBaTh MAPAMETPhI U KPUTEPHUH PEIICHUS,

aHAJIM3UPOBATh TIOJYYEHHBIE B XOJI€ PpEIICHUS 3aJlauyd  pe3yJIbTaThl,
KPUTHYECKH OIEHUBATh MX JIOCTOBEPHOCTH, MPOTHO3MPOBATH U3MEHCHUE B HOBBIX
YCIIOBHSIX;

CTaBUTh U (HOPMYIUPOBATH COOCTBEHHBIE 3alauyd B 00pa3oBaTEbHON
NEATEILHOCTH, B TOM YHUCJIC TIPU U3YICHUHU (PU3HKH,

J1aBaTh OIICHKY HOBBIM CUTYaIIUsIM, OIIEHUBATh TPUOOPETEHHBIN OTIBIT;

YMETh TIEPCHOCHTh 3HAHUS TI0 (QU3WKE B MPAKTHYECKYIO 001acTh
KU3HEICITCILHOCTH;

YMETh UHTETPUPOBAThH 3HAHUS U3 PA3HBIX IPEIMETHBIX 00JIacTel;

BBIJIBUTATh HOBBIE UJICU, TTPE/IJIaraTh OPUTUHAIILHBIC MTOAXO/IbI U PEIICHNUS;

CTaBUTb MPOOJIEMBI U 3a]1a4H, TOMYCKAIOIHE AIbTEPHATUBHbBIC PEIICHUSI.

Pabora ¢ undgopmanueii:

BJIa/ICTh HaBBIKAMU TOJy4YeHUS MHGOpMAIMN (PU3HMUECKOTO COJCPKAHHS U3
UCTOYHUKOB PAa3HBIX THIIOB, CAMOCTOSITEILHO OCYIIECTBISATh TIOWCK, AaHaJN3,
CHUCTEMATHU3AIMI0O W WHTEPIPETAIMi0 MH(GOPMAIIUU Pa3IUIHBIX BHIOB U (GOPM
IPE/ICTaBICHNUS;

OIICHUBATH JIOCTOBEPHOCTH HH(OPMAITUH;

UCIIOJIb30BaTh  CpencTBa  MHGOPMAIIMOHHBIX W KOMMYHHMKAITMOHHBIX
TEXHOJIOTUH B PEIICHUH KOTHUTHUBHBIX, KOMMYHUKATHBHBIX U OPTaHU3aIMOHHBIX
3a7a4 ¢ coOoeHueM TpeOOBaHUN HSProHOMUKH, TEXHUKH O€30MacHOCTH,
TUTHEHBI, PECypcOoCOepex eHusi, TMPaBOBBIX M OJTHUUYECKHUX HOPM, HOPM
nH(pOpMaIMOHHOM 6€30MTaCHOCTH;

CO371aBaTh TEKCThl (DU3UYECKOTO COJEpPKaHUS B Pa3IMYHBIX (opMarax ¢
y4€TOM Ha3HAYCHUS MH(GOPMAITUH U TIEJICBOI ayIUTOPHUH, BHIOUPask ONTUMATBHYIO
dbopmy npeacTaBIeHUS U BU3YATH3AIIUH.

KoMMyHHMKaTHBHBIC YHUBEPCAJIbHbIC y4eOHbIe 1eHCTBUS:
OCYIIECTBIIATH OOIIEHUE HA YpOKaX (PU3UKU U BO BHEYPOUHOMU ESITEIIbHOCTH;
pacno3HaBaTh MPEANOCHUIKA  KOH(QIUKTHBIX CHUTyallMii ©  CMSTr4arth
KOH(JIUKTHI;



pPa3BEPHYTO M JIOTMYHO M3JIaraTh CBOK TOYKY 3PEHHS C HUCIHOJIb30BAaHHUEM
A3bIKOBBIX CPEJICTB,;

NOHUMATh U HCHOJIb30BaTh MPEUMYIIECTBA KOMAHAHON W HWHIAWUBUIAYAIBHON
paboTHI;

BBIOMpPATh TEMAaTUKy W METOJIbl COBMECTHBIX JIEUCTBHM C Y4ETOM OOIIMX
MHTEPECOB U BO3MOXKHOCTEMN KaKJA0T0 YJIEHA KOJIJIEKTHBA,;

OPpUHUMATh 1€MW  COBMECTHOM  JEATEIbHOCTH, OPraHU30BBIBATH U
KOOPJIMHUPOBATH JEHUCTBUS IO €€ JOCTHXKEHUIO: COCTAaBJISITH IUIAH JACHWCTBUI,
pacmpeieniaTh poiad C Yy4€TOM MHEHHUHM YYaCTHHKOB, OOCYXKJaThb pe3yJbTaThl
COBMECTHOM paboTHI;

OLICHMBATh KA4E€CTBO CBOEr0 BKJIAJa M KaXKJOTO Yy4YaCTHHKAa KOMaHIbl B
o01IuMii pe3yabTaT Mo pa3padOTaHHBIM KPUTEPUSIM,;

npemjiaraTb HOBBIE TPOEKTHI, OLIEHWBATh HJEH C IO3WLHUHA HOBU3HBI,
OPUTMHAIBHOCTH, IPAKTUYECKON 3HAYNMOCTH;

OCYLIECTBJIATh IO3UTUBHOE CTPAaTErMYECKOE IIOBEJACHUE B Pa3IUYHBIX
CUTYalUsIX, IPOSBISTH TBOPUECTBO U BOOOPAKEHUE, ObITh HHUIIMATHBHBIM.

PerynsiTuBHBIC yHHBeEpCaJIbHbIC y4eOHbIE JCHCTBHS
Camoopranmzanms:

CaMOCTOSITENIbHO OCYIIECTBIISATh [MO3HABATEIBHYIO JAESITEIBHOCTh B 00JacTH
(UMK U acCTPOHOMHHU, BBISBIATH MPOOJEMBI, CTaBUTh M (HOPMYIHPOBATH
COOCTBECHHEBIC 3aa4H;

CaMOCTOSITEJIbHO COCTaBJIATh IJIAH PEHICHUS PACUETHBIX M KAaYECTBEHHBIX
3aJ1ay, MJIaH BBIIIOJIHEHUS MPAKTUUECKON paboThl ¢ yUETOM UMEIOILIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEW U MPEIOYTCHHI;

JIaBaTh OLICHKY HOBBIM CUTYalIUsIM,

paciupsATh paMK1 y4eOHOTO MpeAMeTa Ha OCHOBE JIMYHBIX IIPEINOUYTEHUH;

JenaTh OCO3HAHHBIM BBIOOp, AapryMeHTUpOBaTh €ro, OpaTh Ha ce0s
OTBETCTBEHHOCTb 3a PELICHUE;

OLICHUBATh MPUOOPETEHHBIN OMBIT;

CcocoOCTBOBATh (DOPMUPOBAHUIO WU TPOSBICHUIO JPYAUIMU B 00JacTH
(U3HUKH, TOCTOSIHHO MOBHIIIATH CBOM 00pa30BaTeNIbHbIN U KYJIbTYPHBIA YPOBEHb.
CaMOKOHTPOJIb, 3MOLMOHAJILHBIN HHTEJIJIEKT:

JaBaTh OLIEHKY HOBBIM CHUTYallsIM, BHOCUTh KOPPEKTHUBBI B JIEATEIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIBTATOB LENSM;

BJIaJ€Th  HaBbIKAMU  [IO3HABATEJIbHOM  pedIeKCMH KaKk  OCO3HaHUs
COBEPIIAEMBIX JICMCTBUI W MBICIUTEIBHBIX IPOLECCOB, HX PE3YJbTATOB H
OCHOBAHUM,

UCIOJIb30BaTh MPUEMBI pedIEeKCUH JI1 OLEHKU CUTYyallld, BIOOpAa BEPHOTO
pelieHus;



YMETh OIICHWBATh PUCKH W CBOEBPEMEHHO NPUHUMATh PEIICHUS MO0 HUX
CHIDKEHUIO;

NPUHAMATh MOTHUBBI M apryMEHThl APYTUX TIpU aHaIW3e pe3yIbTaToB
TESTEIILHOCTH;

PUHUMATH ceOsl, TOHUMAst CBOM HEJIOCTATKH M IOCTOMHCTBA,;

MPUHUMATh MOTHBBI M apTyMEHTHI IPYTUX TPH aHAINW3E pPe3yJbTaToOB
TeSTEIILHOCTH;

NpU3HABAThH CBOE MPABO U MPABO APYTUX HA OIIHUOKH.

B mpomecce mocTHKEHHSI TMYHOCTHBIX PE3yJIbTATOB OCBOCHHUS TPOTPAMMBI
mo ¢u3NKe M1 YpPOBHA CPEAHETO OO0Iero oOpa3oBaHHUs y OOYyYarOIIUXCS
COBEPIIICHCTBYETCS AMOITMOHATBHBIN HWHTEJUICKT, MPEATIONAr Aot
c(hOpMHUPOBAHHOCT.

CaMOCO3HAHUS, BKIIOYAIOIIET0 CIIOCOOHOCTh TOHUMATh CBOE IMOIIMOHAIEHOE
COCTOSIHHE, BHJICTh HAINPaBJICHUS Pa3BUTHs COOCTBEHHOW AMOITMOHAIBHON Chephl,
OBITH YBEpEHHBIM B ceO€;

CaMOPETYJIMPOBaHHUs, BKIIIOYAIONIETO CaMOKOHTPOJIb, YMEHHE MPUHUMATh
OTBETCTBEHHOCTh 32 CBOE IIOBEJIEHHE, CIIOCOOHOCTh aJanTHpPOBATHCS K
AMOITMOHATBHBIM H3MEHECHHSIM U TIPOSIBIISITE THOKOCTh, OBITH OTKPHITBIM HOBOMY;

BHYTPCHHEH MOTHBAIINH, BKIIOYAIONIEH CTpeMJICHNE K JOCTIKCHHIO IENA 1
yclexy, ONTHUMH3M, WHUIMATUBHOCTh, YMEHHE JEMCTBOBATH HCXOHSI U3 CBOUX
BO3MO>KHOCTEH;

OMITIATHH, BKITIOYAIONIEH CITIOCOOHOCTh TOHMMATh AMOIMOHAEHOE COCTOSHUE
JIPYTUX, VYYUTBIBATh €ro TMpPH OCYIIECTBIEHUHU OOIIEHUs, CIIOCOOHOCTh K
COUYYBCTBHIO U COTIEPSKHBAHUIO;

COIMAJTBHBIX HABBIKOB, BKITFOUAIOIINX CIIOCOOHOCTh BHICTPAUBATh OTHOIIIECHUS
C APYTUMH JIFOJIbMH, 3a00TUTHCS, IPOSBIISATH HHTEPEC U pa3peniaTb KOH(IIUKTHI.

HPEIMETHBIE PE3YJIBTATBI

K konmy obyuenmss B 10 kiacce mpeameTHble pe3ynbTaThl Ha 0a30BOM
YPOBHE JOJIKHBI OTPaKaTh C(HOPMUPOBAHHOCTh Y 00YUAIOLIUXCS YMEHUN |

JEMOHCTPUPOBATh Ha MpUMEpax pojib U MecTo (pu3uku B (HOPMHUPOBAHUU
COBPEMEHHOW HAay4YHOM KapTHUHBI MHUPA, B PA3BUTUM COBPEMEHHOW TEXHUKU U
TE€XHOJIOTH U, B PAKTUYECKOU AEATEIBbHOCTH JIFOJIEH;

YUYUTHIBATh TPAHUIBI TNPUMEHEHHUS] H3YYCHHBIX (U3HMUYECKUX MOJEIeH:
MaTepuagbHas TOUKa, MHEpIHalbHas CUCTeMa OTcuéTa, abCOMIOTHO TBEPAOE TENO,
WJICQIbHBIM Ta3, MOJEIIM CTPOCHUS T'a30B, XKUJIKOCTEH U TBEPABIX TEJ, TOUECUHBIN
ANEKTPUYECKUH 3apsi/i P pelieHnH GU3NUECKUX 3a]1ay,;

pacmo3HaBaTh (pusnueckue sBieHus (Mpoiecchl) U OOBACHATH UX HA OCHOBE
3aKOHOB MEXaHHUKH, MOJIEKYISIPHO-KUHETUYECKON TEOPUN CTPOEHHS BEIIECTBA U



ANEKTPOJMHAMUKU.  PABHOMEPHOE H  PABHOYCKOPEHHOE  MPSMOJIMHEHHOE
JBWKEHUE, CBOOOJHOE MajJeHHe TeJ, JBHXKEHHE II0 OKPY)KHOCTH, HWHEpIIHS,
B3auMojieiicTBue Ted, Auddy3us, OpPOyHOBCKOE NBUKEHUE, CTPOCHUE KUIAKOCTEH
¥ TBEPIBIX TEJl, U3MEHEHHE 00bEMaA TeJ P HarpeBaHuu (OXJIAXKICHUH), TEILJIOBOES
paBHOBecHE, WCHApeHHe, KOHACHCAIWA, IJIaBJICHUE, KPUCTAJUTH3aAIlMs, KUIICHUE,
BJIQYKHOCTH BO3/1yXa, MOBBINICHNE JIaBJICHUS Ta3a P €ro HarpeBaHUH B 3aKPHITOM
coCy/le, CBSI3b MEXIy MapaMeTpaMH COCTOSIHUSI Ta3a B U30IPOIIeccaXx, AIEKTPU3aLHs
TEJ1, B3aUMO/ICHCTBUE 3aPSJIOB;

OMHCHIBATh MEXAaHWYECKOE JBIIKEHUE, HCMONB3YsSd (U3UYECKUE BEIIMUMHBI:
KOOpJIMHATA, TyTh, TEPEMEIICHHE, CKOPOCTh, YCKOpPEHHE, Macca Teja, Cuia,
UMITYJIbC TeJla, KMHETUYeCKas dHEeprus, MOTEHIMaIbHas SHEPTUsi, MEeXaHWYecKas
paboTa, MeXaHW4YeCKas MOIIMHOCTh, TPH ONHCAaHWW TMPABUIBLHO TPAKTOBATH
(bu3MYEeCKUl CMBICI HCIOJIB3YEMBIX BEIWYUH, WX OOO3HAUCHUS U EIUHUIIBI,
HaxoIUTh (DOPMYJIIBI, CBSA3BIBAIOIINE JAHHYIO (DPU3NYECKYIO BEITUUYUHY C JAPYTHUMHU
BEJIMYMHAMU;

ONMKCHIBATh M3YUYCHHBIC TEIJIOBBIE CBOMCTBA TEI W TEIJIOBBIC SIBJICHMUS,
UCTIONIb3Yd (U3MYECKHE BETUYUHBI. JaBICHUE Trasza, TEMIIeparypa, CpPEeIHss
KHHETHYECKasT PHEPTUS XAOTHYECCKOTO JBYKCHHS MOJICKYJ, CPEAHEKBaApaTHIHASL
CKOPOCTh MOJICKYJI, KOJMYECTBO TEIUIOTHI, BHYTPEHHSS SHEPrus, padoTa rasa,
KOA((PUITMEHT TMOJE3HOTO JEWCTBHS TEIUIOBOTO JBUTATENS; TIPH  OMHMCAHUHU
NPaBUJIBHO TPAKTOBATh (PU3UUECKUI CMBICI HCIOJb3YEMbIX BEIUYUH, UX
o0O3HaUeCHUSI U EAWHUIBI, HAXOAUTh (OPMYJbI, CBSI3BIBAIOIINE JIAHHYIO
(U3UYECKYIO BETMYUHY C IPYTUMU BETMYNHAM,

OMKCHIBATh N3yUCHHBIE JIEKTPUUCCKUE CBOWCTBA BEIIECTBA M DJICKTPHUCCKHUE
siBJICHHS (IIPOILIECChI), UCTONB3Ysd (U3NYCCKHE BEITMUYUHBI: SJCKTPUUCCKHIA 3apsi,
ANEKTPUIECKOE TIOJIE, HAMPSHKEHHOCTD TOJISI, TTOTSHITHAN, Pa3HOCTh MOTCHIIMAJIOB;
NP  ONMWUCAHWW TIPABWJIBHO TPAKTOBAaTh (HU3UYCCKUNA CMBICT HCIOIB3YEMBIX
BEJIMYMH, WX OOO3HAUYECHUS U EJUHUIIbI; YKa3bIBaTh (POPMYJIbI, CBSI3bIBAIOIINE
JTAHHYI0 (PU3MYECKYIO BEIMYMHY C JPYTUMU BETMYUHAMU,

aHAIM3UPOBATh (PU3MUECKUE TPOIECCHl U SBJICHUS, WCIOIB3Ys (HU3NUYECKUE
3aKOHBI ¥ TIPUHITUIIBL: 3aKOH BcemupHoro tsarotrenus, |, 11 u 1l 3akonsr HeroToHa,
3aKOH COXpaHEHUS MEXaHMYECKOM YHEPTHUH, 3aKOH COXPAHCHHS UMITYJIbCA, TIPHHIIHIT
CYNEPIIO3UIIMN CHJI, TPHUHIIMII PABHOMPABHUS HWHEPIHAIBHBIX CHCTEM OTCYETa,
MOJICKYJISIPHO-KHHETHYECKYIO TEOPHIO CTPOCHHS BEIIECTBA, Ta30BbIC 3aKOHBI, CBA3b
CpelHel KUHETUYECKON 3HEpPruM TEIJIOBOTO JBMXKEHHUS MOJEKYJT ¢ aOCOJIOTHOU
TEMIIEpaTypol, TEpBBIA  3aKOH  TEPMOJMHAMHUKH, 3aKOH  COXPaHCHHSI
ANEKTPUYECKOTO 3apsna, 3akoH KyloHa, mpu 3TOM pa3audarh CIIOBECHYIO
(GOpMyJIUPOBKY 3aKOHA, €ro MaTeMaTHYeCKOE BBIPAKEHHE W YCIIOBUs (IpaHUIIBI,
00J1acTH) MPUMEHUMOCTH;



OOBSACHATH OCHOBHBIE TNPUHIUIBI JEHUCTBUS MAallUMH, NpUOOPOB U
TEXHUYECKUX YCTPOMCTB; pa3inyaTh YCJIOBHS MX 0€30MacHOro MCMOJIb30BAHMS B
MOBCEHEBHOM KU3HH;

BBITIOJIHATh JKCIIEPUMEHTBl [0 UCCIEAOBAaHUIO (PU3MUECKUX SIBICHUU U
IPOLIECCOB C MCIOJIb30BAHUEM NPSIMBIX W KOCBEHHBIX HM3MEPEHUH, TPHU HTOM
dopMynupoBaTh mpoOJieMy/3amady W THIOTe3y YYeOHOTO  DKCIICPUMEHTA,
coOupaTh YCTAaHOBKY W3 MPEIOKEHHOTO 00O0pYyIOBaHHS, MPOBOIUTH OMBIT U
(bopMyIUpOBaThH BEIBOJBL

OCYIIECTBJISATH MPsIMbIE U KOCBEHHbIE U3MEPEHUS (PU3UUECKUX BEIUYUH, TIPU
ATOM BBIOMpATh ONTUMAIBHBINA CHOCOO M3MEPEHHsS] M MCIOJIb30BaTh HM3BECTHHIE
METO/IbI OLIEHKU NTOTPEIIHOCTEN U3MEPEHNUH;

HCCIIEIOBAaTh  3aBUCMMOCTH  MEXIy  (U3HUECKMMH  BETUYMHAMH  C
UCIOJb30BaHUEM IMPSAMBIX H3MEPEHHUH, MPU 3TOM KOHCTPYUPOBAThb YCTaHOBKY,
(GuKCUpPOBAaTh PE3yNbTATHl MOJTYYECHHOW 3aBUCUMOCTH (DU3WYECKUX BEIUYUH B
BUJIE TAaOIUII ¥ TpadUKOB, eJIaTh BHIBOJIBI 10 pe3yIbTaTaM HCCIIECI0BAHMUS;

coOJroaTh MpaBuiia OE30MacHOr0 TpyAa MpHU MPOBEICHUM UCCIICIOBAHUN B
pamMKax y4eOHOro HSKCHEpUMEHTa, Y4eOHO-MCCIIENOBATENbCKOM U MPOEKTHOM
JESATENIbHOCTH C UCIOJB30BAHUEM H3MEPHUTENBHBIX YCTPONCTB U J1aDOpaTOPHOTO
000pynoBaHu4;

pemiatb pacu€THBIE 3aJadyd C SBHO 3aJlaHHOM (PU3NYECKOM MOJAEINbIO,
UCHOJB3Ys (PU3NUECKHE 3aKOHBI M IPUHIIMIIBI, HA OCHOBE aHaJIM3a yCJIOBHS 3aJ1auu
BBIOMPATh (PU3UYECKYIO MOJIEb, BBIACIATh (PU3MUECKUE BEIUYUHBI U (HOPMYIIBI,
HEOOXOUMBIC JIJIs1 €€ pEeIIeHUs, MPOBOJUTH PAcu€Thl W OICHUBATH PEaTbHOCTH
MOJIYY€HHOTO 3HaUeHUsT PU3NIECKON BEITHMUNHBI,

peraTh KaueCTBEHHBIC 33/1a4: BRICTPAUBATh JJOTUYECKH HEMIPOTHBOPEUYUBYIO
[EMOYKY PACCYXICHHI C OMOpONM Ha H3yYeHHBIC 3aKOHBI, 3aKOHOMEPHOCTH H
dbuznyeckue siBICHUS;

UCIONB30BaTh  NpU  pelIeHHMH  y4yeOHbIX  3ajJad  COBPEMEHHbIE
WH(GOPMAIIMOHHBIE TEXHOJOTUH JJISl TIOMCKA, CTPYKTYPUPOBAHUS, HHTEPIIPETAIIUU
U TIPEJICTABIICHUS y4eOHON M HAYYHO-TIOMYJISIPHOM HH(POPMAIINH, TTOJIYYCHHON U3

Pa3TUYHBIX UCTOYHUKOB, KPUTHYECKU aHAIIM3UPOBATH OJIy4aeMyr0 HH(OPMAIIHIO;

MPUBOJIUTH MPUMEPHI BKJIa/Ia POCCUUCKHUX U 3apYOCKHBIX YIEHBIX-(DU3UKOB B
pa3BUTHE HayKH, OOBSCHEHHE TMPOIIECCOB OKPYKAIOIMIET0O MHpPA, B Pa3BUTHE
TEXHUKH U TEXHOJIOTHIA;

MCTIONb30BaTh TEOPETUUECKUE 3HAHUS MO (PU3MKE B TIOBCEIHEBHOHN KU3HU
1st obecrieueHus: 6e30MacHOCTH MPU 0OpallleHUH ¢ MPUOOpPaMu U TEXHUYECKUMU
YCTpOMCTBaMH, JIJISI COXPAHEHUS 3/I0POBbS U COOJIIONCHUS HOPM 3KOJIOTMYECKOI0
IOBEJCHUS B OKPYXKAIOWIEU CPEIIE;



paboTath B TIpyHIl€ C BBIIOJHEHHEM pa3IMYHBIX COLHUAIBHBIX PpOJIEH,
IUIAaHUPOBATh pabOTy TpPyNIbl, PaALUOHAIBHO pacCHpPENeNsaTh OOSI3aHHOCTH U
IUTAHUPOBATH JIESITEIIBHOCTh B HECTAHJIAPTHBIX CUTyalUsX, aleKBaTHO OLICHUBATH
BKJIaJ] K&KJIOTO U3 YYACTHUKOB IPYIIIBI B PEIICHUE PACCMATPUBAEMON TPOOIIEMBI.

K xonmy oOydenuss B 11 kjacce mpenMeTHble pe3ynbTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTpakaTh CHOPMHUPOBAHHOCTD Y O0YUAIOIINXCS YMEHUH!

JEMOHCTPUPOBATh HA MPHUMEpPax POjb M MECTO (PU3MKH B (HOPMHUPOBAHUU
COBPEMEHHOW HAay4YHOM KapTUHBI MHpPA, B DPa3BUTUHU COBPEMEHHOM TEXHUKH H
TEXHOJIOTUM, B IPAKTUYECKON JCATEIBHOCTH JIFOJEH, LEIOCTHOCTh M EIUHCTBO
(Gu3nyeCcKOil KapTHHBI MUPA,;

YUUTBIBaThb TPAHULBl MNPUMEHEHHUS M3YYEHHBIX (QU3NYECKUX MOJENEH:
TOYEYHBIN JEKTPUUYECKUN 3apsifl, JIyd CBETA, TOUCYHBIM HNCTOYHMK CBETA, siEpHAs
MOJIEJIb aTOMa, HYKJIIOHHAs MOJENIb aTOMHOTO siipa MPU PEIICHUH (PU3NYECKHUX
3az1ay,;

pacro3HaBath (pu3MYecKHe SBICHUS (IIPOIECChl) U OOBICHATh UX HA OCHOBE
3aKOHOB 3JIEKTPOJAMHAMUKHA U KBAaHTOBOM (PM3HMKU: AJNEKTpUYECKass IPOBOAUMOCTH,
TENJIOBOE, CBETOBOE, XMMHUYECKOE, MarHMTHOE JACHCTBUA TOKA, B3aMMOJIEUCTBUE
MarHuTOB, JJICKTPOMAarHUTHAsE MHAYKLMSA, JEHCTBHE MAarHUTHOIO IIOJISL Ha
OPOBOJHUK C TOKOM M JBMXKYIIMICS 3apsij, 3JIEKTPOMAarHUTHBIE KOJeOaHUA U
BOJIHBI, MPSIMOJIMHEWHOE PAacCHpOCTPAaHEHUE CBETa, OTpPAXKEHUE, MPEIOMIIEHUE,
uHTeppepeHuus, Iudpaknus W HOJsSipU3auUs CBETa, JUCHEPCHS CBETa,
doroanekrpudeckuii 3¢pdext (poroaddekrt), cCBETOBOE AaBICHHE, BOSHUKHOBCHHE
JUHENYaToOro CHeKTpa aroMa BOJOPOJA, €CTECTBEHHAasT M HMCKYCCTBEHHas

PalMOAKTUBHOCTD;
OINMMCHIBaTh HM3y4YCHHBIC CBOMCTBAa BeliecTBa (JICKTPUYCCKHE, MarHUTHBIE,
ONTUYECKHUE, SJIEKTPUYECKYIO  MPOBOAMMOCTh  PA3JIMYHBIX  CPE.) 151

AJICKTPOMArHUTHBIC SIBICHHS (IIPOLIECCHI), HCHOJB3YS (PU3NYCCKUE BCIUYUHBI;
ANEKTPUYECKUIN 3apsil, Chja TOKa, 3JIEKTPUYECKOE HANpPsDKCHHUE, DIICKTPHUUCCKOES
CONIPOTHUBJICHUE, PA3HOCTh MOTCHIIMAJIOB, 3JICKTPOJBHXKYINAs CHiIa, paboTa TOKa,
WHIYKIMS MarHUTHOTO TII0Jis, cujla Awmmepa, cwia JlopeHra, WHIYKTHBHOCTH
KaTYIIKH, SHEPTUs SJEKTPHUUYECKOI0 M MAarHUTHOTO IIOJIEH, MEepHoJ M YacToTa
KoJieOaHU B KoJIeOATEJIbHOM KOHTYpE, 3apsj] W Cujla ToKa B Mpolecce
TapMOHHUYECKHX DJCKTPOMArHUTHBIX KojcOaHWi, (OKYyCHOE paccTosHUE W
ONTHYECKAs CHJIa JMH3BI, MPH ONHWCAHWUH NPaBUIBHO TPAKTOBATh (PU3HUCCKHIA
CMBICJI HCIOJIb3yeMbIX BEIMYHMH, WX OOO3HAUYCHHUS W €IWHUIIBI, YKa3bIBaTh
(bopMyITBI, CBA3BIBAIOIINE JaHHYIO (U3HUCCKYIO BETMYNHY C IPYTHMH BETHINHAMU;

OMKCHIBATh HW3YYCHHBIC KBAHTOBBIC SIBJICHWUS M TMPOIECCHI, HCIOJB3YS
(dU3MYeCKUuEe BEIMYUHBI. CKOPOCTH 3JIEKTPOMArHUTHBIX BOJIH, JJIMHA BOJIHBI H



4acToTa CBETA, SHEPTUs U UMITYJIbC (OTOHA, MEPUOJT TIOTypachaia, SHEPTUs CBSI3U
aTOMHBIX fJiep, TNPU ONHCAHUM MPABUIBLHO TPAKTOBATh (PUIUYECKUN CMBICI
UCIIOJIb3YeMbIX BEJIMYMH, WX OO0O3HAYEHUsS W EIUHUIIbI, YKa3bIBaTh (POPMYIIbI,
CBS3BIBAIONIME JIAHHYI0 (U3UYECKYI0 BEIUYMHY C JIPYTUMH BEJIMYMHAMU,
BBIYHCIIATH 3HAUCHHE (DU3NICCKOIN BETNUNHEI;

aHAIM3UPOBATh (PU3MYECKUE MPOLECCHl U SIBICHUS, UCIONB3Ys (pU3nyYecKue
3aKOHBI M MPUHUUIIBL: 3aKOH OMa, 3aKOHBI NOCJIE0BATEIBHOIO U MapalIeIbHOr O
COCAUHEHHS] NIPOBOJHMKOB, 3aKoH Jlkoyns—JleHna, 3aKOH DSJIEKTPOMArHUTHOMU
WHIYKINH, 3aKOH MPSMOJIMHENHOTO PacpOCTPAHEHHUs CBETA, 3aKOHBI OTPAKECHUS
CBETa, 3aKOHBbI MPEJIOMJICHUS CBETa, ypaBHeHUEe DiHImITeHa misa poroaddexra,
3aKOH COXPAHEHHUs SHEPIHH, 3aKOH COXPAHEHHUS HMMIYJbCA, 3aKOH COXPaHEHUS
ANEKTPUYECKOTO 3apsijia, 3aKOH COXpaHEHHsS MacCOBOIO 4MCIHa, mocTyiaTel bopa,
3aKOH PaJMOAKTUBHOIO paclaja, Mpyu 3TOM pa3audyaTh CIOBECHYIO (OPMYIHUPOBKY
3aKOHA, €ro MaTeMaTHYeCKOEe BBIPAKCHHWE M YyCIOBHUsA (IpaHMIIBI, OO0JIACTH)
IPUMEHUMOCTH;

ONPEAENSITh HAMPABJICHUE BEKTOPA UHAYKIIMM MAarHUTHOTO IOJISl TPOBOJIHUKA
C TOKOM, cuiibl AMmnepa u cuiibl JIopeHna;

CTPOUTh U ONHUCHIBATh H300pAKEHUE, CO3JAaBAEMOE IUJIOCKUM 3€pKajoM,
TOHKOM JINH30M;

BBINIOJIHATh AKCHEPUMEHTBHl MO HCCICAOBAHUIO (U3UYECKUX SABICHHN H
MPOLIECCOB C HCIOJB30BAHUEM MPSMBIX M KOCBEHHBIX H3MEPEHH: IMPU 3TOM
dopMynupoBaTh mpoOsieMy/3agady W TUMOTE3y Y4eOHOTO  DKCIEPUMEHTA,
coOupaTh YCTAaHOBKY M3 MPEIOKEHHOIO O00OpYyIOBaHUS, MPOBOJIUTH OMNBIT U
(GbopMyTpPOBaThH BEIBOIBL;

OCYIIECTBIISTH MPSIMbIE U KOCBEHHbIE U3MEPEHUS (PU3UUECKUX BEIUYHH, MIPU
ATOM BBIOMpATh ONTHUMAIBHBIN CHOCOO W3MEPEHHS M HMCIOJIb30BATh W3BECTHBIC
METO/IbI OLIEHKN NTOTPEIIHOCTEN U3MEPEHN;

UCCIEA0BaTh 3aBUCUMOCTH (PU3MYECKHX BEIMYMH C MCIOJIb30BAaHUEM
OpSMBIX M3MEPEHU: TpPH O5TOM KOHCTPYMPOBATh YCTAaHOBKY, (PUKCHpPOBATH
pe3yNbTaThl MOJYYEHHOW 3aBUCUMOCTH (DU3MYECKHX BEJIMYMH B BHJIE TAOIHIl U
rpaduKoOB, 1eaTh BBIBOIBI 10 PE3YJIbTATAM UCCIEAOBAHUS;

coOmroaaTh mpaBuiia 0€30MacHOTO TpyAa MPH MPOBEACHUU HCCIEAOBAHUN B
pamMKax y4eOHOro JSKCHEpPUMEHTa, Y4eOHO-MCCIENOBATENbCKOM M IMPOEKTHOM
JeATEIbHOCTH C HCMOJIb30BAHUEM H3MEPUTEIBHBIX YCTPOWCTB U JIabOPaTOpPHOTrO
00opyI0BaHuUS;

pemath pacu€THBIC 3ajlaud C SBHO 3aJlaHHOM (U3MUecKoil MOJebIo,
UCTOJIb3Ys (PU3UUYECKUE 3aKOHBI M IPUHIIMIIBI, HA OCHOBE aHAJIM3a YCIOBUS 3a7a4u
BBIOMPATh (U3UYECKYIO MOJIEb, BBIACIATh (PU3MUECKUE BEIUYUHBI U (HOPMYIIBI,



HEOOXOJIUMbIEC N1 €€ pEeIICHHs, TPOBOJAUTH PACUYEThl U OLIEHUBATH PEATLHOCTH
MOJIYYeHHOT'O 3HaUY€HUsI (PU3NYECKON BEIMUUHBI;

peraTh KaueCTBEHHBIE 33/1a4i: BICTPAUBATh JOTUYECKH HEMIPOTHBOPEUUBYIO
LETOYKY PACCYXKIACHUM C OIMOPOM HAa W3YYCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
bu3nUecKue SBICHMUS,

WCTONB30BaTh  NPU  PEIIEHMH  Y4eOHbIX  3a7ad  COBPEMECHHbBIC
uH(OpMaAIMOHHBIE TEXHOJOTUH ISl TIOMCKA, CTPYKTYPUPOBAHMS, HHTEPIIPETAIIUU
U TIPE/ICTABICHUS y4eOHON U HAYYHO-TIOMYJISIPHOW HH(POPMALIMH, TTOJIYYCeHHOU U3
Pa3TUYHBIX HCTOYHUKOB, KPUTHYECKH aHAITM3UPOBATH OJTyIaeMyr0 HH()OPMAITHIO;

OOBSICHATh NPUHUMUINBI JACHCTBHS MAIIMH, NPUOOPOB U TEXHUYECKUX
YCTPOKMCTB, pa3iNyaTh yCIOBUSA UX 0€30M1aCHOIO MCIOJb30BaHUS B MIOBCEIHEBHON
KU3HU;

IPUBOJIUTH IPUMEPHI BKJIaa POCCUNCKUX U 3apyOESKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAYKH, B OOBSCHEHHE IPOILIECCOB OKPYXKAIOMIEr0 MHUpPA, B pPa3BUTHE
TEXHUKHU U TEXHOJIOTHUH;

HCIIOJB30BaTh TEOPETHUYECKUE 3HAHUA MO (PU3MKE B MOBCEJHEBHOM KU3HU
Ul obecrieueHus: 6€30MacHOCTH MPU O0pallleHUH ¢ TpUOOpaMu U TEXHUYECKUMHU
YCTPOMCTBAMM, JJII COXPAHEHUsS 370POBbS U COOJIOJECHUS HOPM 3KOJIOTHYECKOTO
MOBEJICHUSI B OKPYKaIOIIEH Cpeie;

paboTatb B TpYIIE C BBHINOJHEHUEM pA3JIMYHBIX COIMATBHBIX pOJICH,
IUTAaHUPOBATh PabOTy TPYIIbI, PAIHOHATBLHO PACHPEAeNATh O0S3aHHOCTH M
MJIAHUPOBATH AEATEIBHOCTh B HECTAHJIAPTHBIX CUTYyaIUsIX, aJl€KBATHO OLICHUBATH
BKJIaJ] KQXJI0TO U3 YYaCTHUKOB IPYIIbI B PEIICHUE pacCMaTPUBaeMOM TPOOIIEMBL.



TEMATHUYECKOE INTAHUPOBAHUE

10 KJIACC
KosaunyecTBo yacoB JIeKTPOHHbIE
HaumeHoBaHuUe pa3aeioB U TeM udposbie
Ne ni/m P Konrpoububie | IIpakTHyeckue (ipp )
NMpPoOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoThI padoTsbI
pecypcsbl
Paznen 1. ®PUBUKA U METO/IbI HAYUYHOTI'O ITIO3HAHUS
bubmuoreka [{OK
1.1 () 2 0 0
VISHIE T METOAR HAYRHOTO HOSHAMA https://m.edsoo.ru/7f41bf72
Utoro no pazneny 2
Pasznen 2. MEXAHUKA
bubauoreka [IOK
2.1 K 5 0 2
vHeMaTiRa https://m.edsoo.ru/7f41bf72
2.2 Jlunamuka 7 0 3 bubmmorexa TIOK
https://m.edsoo.ru/7f41bf72
2.3 3aKOHBI COXPAHEHHUS B MEXaHUKE 6 1 1 bubmorexa [JOK
https://m.edsoo.ru/7f41bf72
Hroro no pazneny 18
Paznen 3. MOJIEKYJISAPHASA ®U3UKA U TEPMOJUHAMHUKA
31 OCHOBBI MOJIEKYJISIPHO-KHHETHYECKOMN 9 1 1 bubnuotexa [JOK
' TEOpHH https://m.edso0.ru/7f41bf72
bu6mmoreka [JOK
3.2 0] 10 1 0
CHOBRLTEPHMOAHBEMEH https://m.edsoo.ru/7f41bf72
33 ArperaTtHble COCTOSIHHS BEIIECTBA. 5 0 0 bu6mmoreka [IOK
' ®a30BbIE MEPEXOIBI https:/m.eds00.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 pazueny

24

Paznen 4. QJIEKTPOJAUHAMUKA

bu6mmoreka [IOK
4.1 9 10
FIeKTpOCTATHIA https://m.eds00.ru/7f41bf72
42 [TocrositnubIl anekTpruueckuii Tox. Toku B 12 Bbu6mmorexa [JOK
' pa3IUYHBIX cpenax https://m.edsoo.ru/7f41bf72
Utoro no pazneny 22
PezepBHoe Bpemst 2
OBHIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68



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

11 KJIACC

KoanuecTBo yacos DJIeKTPOHHBIE
Ne HaumeHoBaHue pa3ie/ioB (mudposbie)
Kourpouabsubie | IIpakruyeckue
n/m | HTeM NPOrpamMmbl Bcero o0pa3oBaTte/ibHbIE
padoTsbI padoThI
pecypchl
Paznen 1. QJIEKTPOJAUHAMUKA
MaruuTHO€ 1noJIe. Bu6 OK
1.1 DneKTpOMarHuTHast 11 2 2 nosHorexa L
https://m.edsoo.ru/7f41c97c
WHTYKIUS
Utoro no pazneny 11
Pa3nen 2. KOJIEBAHUS U BOJIHBI
Mexanuueckue u Bu6 OK
2.1 AIIEKTPOMArHUTHBIE 9 1 3 nosmorexa [
https://m.edsoo.ru/7f41c97c
KonebaHus
29 MexaHn4ecKue u 5 0 0 bu6moreka [JOK
' JJIEKTPOMAarHUTHBIE BOJIHBI https://m.edsoo.ru/7f41c97c
2.3 Onruka 13 1 4 bubmorexa TIOK
https://m.edsoo.ru/7f41c97c
Hroro no pazgeny 27

Paznen 3. OCHOBBI CIIEIIMAJIbHOM TEOPUM OTHOCUTEJIBHOCTH

31 OcHOBBI cienuanbHOM 4 0 0 bubmmoreka [JOK
' TEOPHHU OTHOCHUTENLHOCTH https:/m.edso0.ru/7f41c97c
Hroro no pazneny 4
Pa3znen 4. KBAHTOBASI ®U3UKA

4.1 ONeMEHThI KBAHTOBOM 6 1 0 bu6mmorexa [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

OIITUKH
42 | Cpocume arowa ‘ 0 R .
4.3 | Aromiioe s1po ! 1 1 ]r?tPtIsz/P/Ir(;T:;;g r(j/I;f4lc97c
Hroro mo pazgeny 17
Paznen 5. 9JIEMEHTBI ACTPOHOMMUHU U ACTPODPU3UKHU
51 DJeMEHTBl aCTPOHOMHUU U 7 0 0 bubnuoreka [IOK
acTpou3UKI https://m.edsoo.ru/7f41c97c
Hroro no pazneny 7
Paznen 6. OGOBLIAIOLIEE IOBTOPEHUE
6.1 O6o0m1aromee MOBTOPEHNE 4 0 0 E;:i?;g:;igﬁﬁmmgk
Hroro no pazneny 4
PeszepBHOe Bpems 0
OBUIEE KOJIMYECTBO 70 6 10

YACOB I10 ITPOTPAMME



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




HOYPOUYHOE IIVTAHUPOBAHHUE

10 KJIACC
KounvecTBo yacon JIeKTPOHHbIE

Ne Mara nugposbie

Tema ypoka KontpoubHnbie | IlpakTuueckue
n/n Bcero H3y4YeHHus o0pa3oBaTe/ibHbIE

padoTsbI padoThI
pecypcbl

®dusuka — Hayka o npupoje. Hayunsie bubmmoreka [JOK

1 1 0 0
METO/IbI TIO3HAHUS OKPYKAIOLIETO MUPa 01.09.2023 |  https://m.edsoo.ru/ff0c32e2
Ponb u MmecTo Qusuku B GopMUpOBaHUH

2 COBpPEMEHHOM Ea HOU K(i). EI/IHIz MHUpa, B 1 0 0 bubmorera [JOK

P e P 1P, 06.09.2023 |  https://m.edsoo.ru/ff0c33e6
MPAKTHYECKOU JESTSILHOCTH JIFOCH
MexaHn4ecKoe IBUKEHHUE.

3 OTHOCHUTEIBHOCTh MEXaHUYECKOTO 1 0 0 bubmuorexa [JOK
nBmkeHus. [lepemerienne, CKOpocCTs, 08.09.2023 | https://m.edsoo.ru/ff0c3508
YCKOpEHUe
[IpsimonuHENHOE paBHOMEPHOE

4 nBuxeHne. CKopocTb U 1 0 0 bu6nuoreka [JOK
koopauHaTta.l papuueckoe 13.09.2023 | https://m.edsoo.ru/ff0c3620
MIPEJICTABJICHHUE JBUKCHHSL.

P e

5 :I]/BII:K(;}I]{CI/II(: gfecfz)o enue. CKopocTh U 1 0 0 bubmorexa HOK
a ' p K0P 15.09.2023 |  https://m.edsoo.ru/ff0c372e
KOOpJUHATA.

CBoOonHoe majeHue Teil.. [[Buxenne
6 IIOJ YIJIOM K TOPU3OHTY U 1 0 0 Bubmzorexa LIOK
y P Y 20.09.2023 | https://m.edsoo.ru/ff0c39cc
TOPU3OHTAIIBHO.
Jl/p Ne 4"V3yuenue NBHOKEHHS Telia

7 ., 1 0 1

,OpOILIEHHOTO TOPU30HTAIBHO 22.09.2023



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

JIBuKeHMe Tena 1o OKpyKHOCTH.

27.09.2023
9 Jl/p Ne 1 "M3ydenue ABHIKEHHS TeJa 0
OKpYyXHOCTH" 29.09.2023
MarepuanbHasi TOUKa. 3aKOHBI
10 Herorona.OcHOBHOE yTBEpKACHUE bubmmorexa LIOK
' 04.10.2023 | https://m.edsoo.ru/ffOc3be8
MEXaHUKH.
11 Pemenue 3a1a4 Ha BTOPOU 3aKOH bubnnorexka [JOK
HproroHa ./[Br>keHHE CBS3aHHBIX TEJL. 06.10.2023 | https://m.edsoo.ru/ffOc3be8
bubmuorexa [JOK
12 33 H
aror Hptotona 11.10.2023 | https://m.edsoo.ru/ffOc3be8
3akoH BceMHpHOTO TsroteHus. Cuiia
13 TsxecTH. [lepBas kocmuueckas bubmmorexa [JOK
' 13.10.2023 | https://m.edsoo.ru/ff0c3d00
CKOPOCTh
bu6mmoreka [IOK
14 C .B 3 ['yxa.
HJjla yIpyrocTu. Bec Tela. 5akoH 1 yka 18.10.2023 |  https://m.edsoo.ru/ff0c3e18
15 JL./P.Ne2"V3MepeHue ®KeCTKOCTH
IPYXUHBI" 20.10.2023
Cuna tpenus. [[pmxenue noj bubnuoreka [IOK
16 .
JIEICTBUEM CHJIBI TPEHHUSL. 25.10.2023 | https://m.edsoo.ru/ff0c3f76
17 JL./p.Ne3 "M3mepenne koddpuimeHTa
TPEHUsI CKOJIbKEeHUA" 27.10.2023
[TocTymarensHOE U BpaliaTeaIbHOE
18 JBUXKEHUE a0COMIOTHO TBEPOTO Tea. bubnuoreka [JOK
MowmenT cuibl. [1nedo cunbl. ¥YcnoBus 08.11.2023 |  https://m.edsoo.ru/ffOc41a6
paBHOBECHS TBEPOTO Tela
19 JI./p.Ne6 "M3yuenue paBHOBECHS MO
JIEHCTBUEM HECKOIBKUX CHIT" 10.11.2023



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

Nmnynece Tena. UMnynbe cuibl. 3aKoH

bubmunoreka [JOK

20
COXpaHEHHUsI UMITYJIbCa. 15.11.2023 | https://m.edsoo.ru/ff0c43d6
Mexannueckast pabota . MOITHOCTS . bubnnorexka HOK
21
Kunernueckas sHeprus . 22.11.2023 | https://m.edsoo.ru/ff0c4502
Pa6ota cunnl Tsokectu. [loTeHnmanbHast bubmunoreka [JOK
22
SHEpIHusl. 24.11.2023 | https://m.edsoo.ru/ff0c461a
PaboTa cunbl ynpyroctu 3akoH bubmmoreka [JOK
23
COXpaHEHHsI SHEPT UH. 29.11.2023 | https://m.edsoo.ru/ff0c478c
24 JL./pNe5 «M3ydueHne 3akoHa COXpaHEHUs
MEXaHUYECKOM 3HEpPrum» 01.12.2023
bubmuoreka [JOK
25 K/ p Nel«M
P (viexatiay 06.12.2023 | https://m.edsoo.ru/ff0c4b74
pasMmep YLIP 08.12.2023 |  https://m.edsoo.ru/ff0c4dc2
KUIKUX, TBEPBIX U Ta3000pa3HBIX TEI.
27 Pewenne 3anau. 13.12.2023
NneanbHblii Ta3 U €ro CBOMCTBA. bubmuorexa [JOK
28
OcnoBHoe ypaBHeHue MKT 15.12.2023 | https://m.edsoo.ru/ffOc4fde
Temneparypa-mepa
29 CpCI[}-ICKI/IHeTI/IlIeCKOI/I SHEPTUU MOJIEKYI. 90.12.2023
T- e€ usmepenus.
30 YpaBHEHHE COCTOSIHUS UCATLHOTO ra3a bubmmorexa [TOK
P a ' 22.12.2023 | https://m.edsoo.ru/ff0c511e
31 W3ormporieccs B ra3ax.. 97 12,2023
AHanuTHuecKoe u rpaduueckoe
32
penieHue 3a1a4 Ha H30TPOIIECCHI. 29.12.2023



https://m.edsoo.ru/ff0c43d6
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
https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e

JI/pNe7 «DkcriepuMeHTaIbHAS IPOBEPKA

33
3akoHa ['eit-JIroccaka» 10.01.2024
bu6mmoreka [IOK
34 KpNe2"M "
P OTICKYIAPHA H3HKa 12.01.2024 |  https://m.edsoo.ru/ff0c570e
35 Buyrpennss sHeprus . bubmorexa HOK
17.01.2024 | https://m.edsoo.ru/ff0c5952
bubmunoreka [JOK
36 Pa6 :
aDOTA B TepMOJUTaMuie 19.01.2024 |  https://m.edsoo.ru/ff0c5¢36
bubmuoreka [JOK
37 K T .
OJIFICCTRO TEHAOTHI. £ CIUIOCMEOCTD 24.01.2024 | https://m.edsoo.ru/ff0c5c36
[IepBriii 3aK0oH TepMouHaMUKU. Bropoit bubmmoreka [IOK
38
3aKOH TE€PMOIMTHAMHUKH. 26.01.2024 | https://m.edsoo.ru/ffOc5efc
bubmuorexa [JOK
39 " :
SOUPOLECORt 31.01.2024 | https://m.edsoo.ru/ff0c6230
40 Pemenue 3amau 02.02.2024
[IpuHIMIT elCTBUS TEIUIOBBIX bu6mmoreka [IOK
41 .
neurareneit. K1/ . 07.02.2024 | https://m.edsoo.ru/ff0c600a
42 Huxn Kapno u ero KITJI.Oxonornyeckue
poOJIEMbI TEIIOAHEPTETHKH. 09.02.2024
bub6mmoreka [{OK
43 P .
cHicHue safat 14.02.2024 |  https://m.edsoo.ru/ff0c6938
bubmmoreka [{IOK
44 K./pNe3 «O
P « CHOBBL TEPMOZMHAMITIG 16.02.2024 | https://m.edsoo.ru/ff0c6a50
[Tapoobpa3zoBaHue 1 KOHIEHCAIUS. bubnuoreka [IOK
45
Wcnapenue n xunenue 21.02.2024 | https://m.edsoo.ru/ff0c63b6
46 AOCOII0THAS ¥ OTHOCUTEIbHAS bu6muoreka [JOK
BJIQYKHOCTH BO3/1yxa. HacklmeHHsIi map 28.02.2024 | https://m.edsoo.ru/ff0c64d8



https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952
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
https://m.edsoo.ru/ff0c64d8

Teépnoe Teno. Kpucramnunueckue u
amopdHbIe Tena. AHU30TPOIUS CBOUCTB

bubmuoreka [JOK

47
KpucTaJoB. JKuaKue KpUcTasuibl. 01.03.2024 |  https://m.edsoo.ru/ff0c65f0
CoBpeMeHHbIE MaTepuabl
IT )
48| Vaemas temiora miancnms BuGmorera LIOK
a ' 06.03.2024 | https://m.edsoo.ru/ff0c6708
Cybnmumarnms
bubmuorexa [JOK
49 Yy 3]
PABHCHHUC TEIIOBOTO batarca 13.03.2024 | https://m.edsoo.ru/ff0c6820
DIEKTPUYECKUH 3apsi U dJIEMEHTApHBIE
50 4acTH pLI 3akoH coI:( I:IHGHI/I}I ’ bubnnorexa LIOK
HBL P 15.03.2024 | https://m.edsoo.ru/ffOc6bcc
aNIeKTpUYecKoro 3apsia.3akon Kymona.
bubmuoreka [JOK
51 P .
CHICHAC 38T 20.03.2024 | https://m.edsoo.ru/ffOc6ced
Dnektpudeckoe noie. HanpsxéHHocTh
52 SIIEKTPUUYECKOro moiist. [IpuHiun bubnnorexa LIOK
p B P 22.03.2024 | https://m.edsoo.ru/ffOc6df2
CYIEPIO3UINH TTOJICH.
bu6mmoreka [IOK
53 Pemenne 3amau.
a 03.04.2024 | https://m.edsoo.ru/ffOc6bcc
Pabota anexTpruueckoro nois no bubnnorexka [JOK
54
nepeMenIeHIIo 3apsia. 05.04.2024 |  https://m.edsoo.ru/ffOc6f00
DHepreTUYeCcKue
55 xa Ef)KTe nctuxn. IloTeHmnman u pasHOCTH bubmorexa TTOK
P p ' 1l p 10.04.2024 | https://m.edsoo.ru/ff0c7126
[IOTEHIIAAIOB.
DIIEKTPOEMKOCTh
56 Konnencaropsl. EMKOCTE 1 sHEpTUS bubnmorexa LOK
' ' 12.04.2024 | https://m.edsoo.ru/ff0c72c0
KOHJIEHCATOpA.
57 [IpuHIMD neficTBUSA U IPUMEHEHUE



https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6820
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KOH/IEHCAaTOPOB, KOITUPOBAJILHOTO
arnmapara, CTpyWHOI0 IIPUHTEpA.
DIIeKTpOCTaTUYECKAs 3aIIUTa.
3azeMyIeHHE DIEKTPOIIPUOOPOB.

17.04.2024

58 K/p Ne 4 "Dnexrpocraruka”
Onektpuueckuit Tok. Cuina Toka. 3aKoH
Oma 15 ydyactka
59 nenu.ConpoTUBIeHNE. DIEKTPUUECKUE
nenu.llocnenosarensHoe U 17.04.2024
napajuieIbHOE COSAMHEHUE
MIPOBOJHHUKOB.
JI/ p Ne 8 «3yuenue
60 HO(?J'IC,I[OB&TGJ‘I}:;OFO U TIapaieIbHOro bubmmorexa [IOK
19.04.2024 | https://m.edsoo.ru/ff0c74f0
COEIMHEHUS TIPOBOJIHUKOBY
PaboTa 1 MOIITHOCTH IEKTPHIECKOTO
61 TOKa. DJIEKTpUUECKHe MpUOOPHI U bubnuoteka [JOK
YCTPOMCTBA U UX MPAKTUYECKOE 24.04.2024 | https://m.edsoo.ru/ff0c7838
MPUMEHEHHE.
62 DneKTpoaBUXKyIas cuia.3akoH Oma bubnmnoreka [JOK
JUTSL IOJIHOH IIEIIH. 26.04.2024 | https://m.edsoo.ru/ffOc7ae0
JL./p.Ne 9 " Uzmepenne D/]C nucrounuka
63 TOKF; U €TO BHyTpF;HHeFO (Ji)HPOTI/IBJ'IeHI/IH Bubmrorexa LIOK
N 03.05.2024 |  https://m.edsoo.ru/ff0c8c56
bub6mmoreka [{OK
o4 K/p Ne'S «BaiombI HOCTOAHHOIO TOKA. » 08.05.2024 | https://m.edsoo.ru/ff0c8a8a
DJIEeKTPOHHAS ITPOBOIUMOCTE TBEPIBIX
65 METaJIJIOB. 3aBUCUMOCTh COTPOTHUBIICHUS 10.05.2024

METAJIJIOB OT TEMIIEPaTypHhI.



https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c8c56
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CBepXxnpoBOAUMOCTh

66

DNEeKTpUYECKUU TOK B BaKyyMe.
CBouCTBa AIIEKTPOHHBIX
MYYKOB.DJIEKTPUUECKUH TOK B ra3ax.
CaMocToATENbHBIN 1
HECaMOCTOSTENbHBIN pa3psl. MoHus.
[Tnaszma

15.05.2024

67

[TonynpoBoaHUKH, UX COOCTBEHHAs U

IpUMecHas poBoAUMOCTh. CBOMCTBA
p—~n-niepexoa. I1oynpoBoIHUKOBBIE
PUOOPHI

17.05.2024

bubmuorexa [JOK
https://m.edsoo.ru/ff0c84ae

68

DNEKTPUUECKUH TOK B PACTBOPAX U
pacIuaBax 3J1eKTpOJIUTOB.
DNEKTPOJIUTHYECKAS TUCCOLUALUS.
DneKTpoau3

22.05.2024

bubmuorexa [JOK
https://m.edsoo.ru/ff0c82ba

OBIIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME

68



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

11 KJIACC

KosaunuyecrBo 4yacos DJIeKTPOHHbIE
e Tema ypoka Kourpoubsnsbie | IIpakTnuyeckue tipossLe
n/n Bceero o0pa3oBaTte/ibHbIC
padoTsbI padoTsbI
pecypcbl

[TocTositHHBIE MAarHUTHI U UX

1 B3auMoJieiicTBue. MaraurHoe nose. Bekrop 1 0 0 bubmuoreka [JOK
MAarHuTHOM MHAYKIHMH. JINHUM MarHUTHOM https://m.edsoo.ru/ff0c9778
WHIYKIIAN

2 MarxauTtHoe noJje .MarautHas 1 0 0 bubmuorexa [JOK
unaykuus.[IpaBuno 6ypaBuunka. https://m.edsoo.ru/ff0c98fe

3 JlelicTBME€ MarHUTHOTO TOJISI HA POBOJIHUK C 1 0 1 bubmuorexa [JOK
TokoM. Cuna Amniepa. [IpaBuio aeBoit pyku. https://m.edsoo.ru/ff0c9ac0

4 JIabopatopHnas paboraNel «HaGmonenue 1 0 1 bubnuoreka [IOK
JIEUCTBUSI MAarHUTHOTO MOJISL HA C TOK) https://m.edsoo.ru/ff0c98fe
JlelicTBME€ MarHMTHOTO TOJISI HA

5 JBUKYIIYIOCS 3apshKeHHYH0 dactuny. Cuiia 1 0 0 bubmorexa HOK

https://m.edsoo.ru/ff0c9df4

Jlopenna. Pabora cuel Jlopeniia

6 K/p Nel "MaruautHoe nose" 1 1 0
OnekTpoMarHuTHas uHAyKuus. [lotok

5 BEKTOpa MarHuTHoW nuaykuuu. J/C 1 0 0
WHJYKIUU. 3aKOH AJIEKTPOMAarHUTHOM
nHayknun Papanest

8 JlabopaTtopHnas paborta «lccnenoBanue 1 0 1 bubnmoreka [JOK
SIBJICHUSI DJIEKTPOMArHUTHOW MHAYKIIH https://m.edsoo.ru/ff0cal50

9 NHayKTUBHOCTE. SIBIEHNE CAaMOMHYKIIUH. 1 0 0 bubnuoreka [IOK

OJIC camonHIyKIIMU. DHEPTUS MarHUTHOTO

https://m.edsoo.ru/ff0ca600



https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c9ac0
https://m.edsoo.ru/ff0c98fe
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IIOJIA KaTYIIKU C TOKOM. :‘)HCKTPOMaFHI/ITHOG
I10JIC

TexHnuyeckue ycTpoicTBa U UX IPUMEHEHUE!
MTOCTOSIHHBIE MAarHUTBHI, 3JIEKTPOMAarHUTHI,

10 AJIEKTPOJIBUTATEIb, YCKOPUTEIU

3JIEMEHTApHBIX YaCTHUIl, UHIYKIIMOHHAS [1€Yb
bu6mmoreka [IOK

11 K/p Ne2 « DnekTpomMarHuTHasi HHIYKIIHS htts://m.edsoo.ru/ff0cadss
CB0OOTHBIC MEXaHUYECKUE KOJICOaHUSI.

12 MaramaTuyecKuil U Npy>KUHHbBIN bubnnorexka [JOK
MasTHUKU.['apMOHMUeckue koseOaHusl. https://m.edsoo.ru/ff0caf06
VYpaBHEeHHE rapMOHUYECKUX KOJICOAHUH.

JI. p.Ne 3«3mepeHne yCKOpeHUs

13 CBOOOHOTO TAJICHUS C TIOMOIIBIO
MaTeMaTH4eCKOro MasiTHUKA."

[IpeBpamenust sueprun.llpencraBnenue o

14 3aTyXaroluX KoleOaHusax. BeIHYKIeHHbIE Bubmuorexa [IOK
MeXaHH4YecKue Konebanus. PezoHanc. itps://m.edsoo.ru/ffOchbse
KonebarenbHbd KOHTYp. CBOOOJHBIE

15 AJIEKTPOMArHUTHBIE KOJIEOaHHS B UICATbHOM bubnuotexa [JOK
Kose0aTeIbHOM KOHTYpe. BeIHY X IeHHbIe https://m.edsoo.ru/ff0cb820
AIIEKTPOMArHUTHBIE KOJeOaHUsI.

VYpaBHeHUE ONUCHIBAIIEE TPOLIECCH B

16 KoJiebaTeIbHOM KOHTYpe. 3aKOH COXpaHEHUS bubmuoteka [{JOK
SHEPTHUH B UACATLHOM KOJIeOaTeTbHOM https://m.edsoo.ru/ffOch9c4
koHType.Dopmyna Tomcona.

[lepemennbn Tok. CUHYCOUAANBHBIN
17 ne;l)DeMeHHLH/fTOK. Mom};ocn) IIEPEMEHHOTO bubmmorexa [TOK

TOKa. AMIUTUTY/IHOE U JIEUCTBYIOIIEE

https://m.edsoo.ru/ff0cbd34



https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0caf06
https://m.edsoo.ru/ff0cbb86
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3HAYCHHUE CUJIbI TOKA U HAIIPSXKCHUA

18

Tpanchopmarop.I'enepaTop nepeMeHHOTO
Toka. [Ipon3BoacTBo, nepeaaya u
MoTpeOJIeHNE IIEKTPUICCKOM SHEPTUH

19

YCTpoKCTBO M TPAKTUYECKOE IPUMEHEHUE
JJIEKTPUYECKOTO 3BOHKA, T€HEepaTopa
IIEPEMEHHOTO TOKA, JUHUI

AJIeKTpornepead. IKOJOTUUECKUE PUCKH TIPU
MIPOU3BO/JICTBE 3J1eKTpo3Heprun. Kynprypa
HCIIOJIb30BAHUS SJIEKTPOIHEPTUU B
MMOBCETHEBHOMW XKHU3HH.

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

20

K/p Ne3 "Mexanuueckue u
ANIEKTPOMarHUTHBIC KoJieOanus"

21

MexanndecKkre BOJIHBI, YCIOBUS
pacnpoctpanenus. [lepnon. Ckopocts
pacpoCTpaHEHUs U IJIMHA BOJIHBI.
ITonepeynsie U IPOIOJIBHBIE
BOJIHBI. Y paBHEHUE O€TyIIeil BOJIHBI.

bu6nuoreka [JOK
https://m.edsoo.ru/ff0cca54

22

3Byk. CkopocTh 3ByKa. [ pOMKOCTB 3BYyKa.
Bricora Tona. TemOp 3Byka

bu6nuoreka [JOK
https://m.edsoo.ru/ffOcccOc

23

DNeKTpOMarHUTHBIC

BOJIHBI. JKCTIEPUMEHTAIILHOE OOHAPYKECHHE
ANIEKTpOMArHuTHLIX BoJH. [llkana
AIIEKTPOMArHUTHBIX BOJIH

bub6mmoreka [{OK
https://m.edsoo.ru/ffOccfe0

24

[TpuHIUIIBI paANOCBA3U U TEIEBUACHUS.
PazButue cpencts cBs3u. Pagnonokanus

25

Pemenne 3amau «Koiiebanus 1 BOJIHBI»

bu6muoreka [JOK
https://m.edsoo.ru/ff0cc6f8



https://m.edsoo.ru/ff0cc324
https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0cc6f8

[IpsmonuHeitHOe pacrpocTpaHeHHE CBETa B
OJHOPOJHOM cpee. ToueuHblii HCTOYHUK

bubmuoreka [JOK

26
ceera. JIyd ceera. KopnycKynsspHO-BOJHOBOM https://m.edsoo.ru/ff0cd350
nyanu3m.CKOpoCTh CBETa.
Otpaxxenue cBeTa. 3aKOHbI OTPAKEHUS CBETA.
27 HOI():T OCHHE N300paKEeHUHU B IEJ'IOCKOM bubmmorexa LIOK
p P https://m.edsoo.ru/ffOcd4e0
3epkaie
[Ipenomnenue ceta. [lonHoe BHyTpeHHEe
28 orpaxkeHue. IIpenenbHBIN yroJil IOJIHOTO bubnnorexa LIOK
p P g https://m.edsoo.ru/ff0cd7f6
BHYTPEHHETO OTPAKCHUS
29 JI. p Ne 4«3mepeHue nokaszarens bubnnorexka [JOK
MPETOMJICHHUSI CTEKIIa) https://m.edsoo.ru/ffOcd67a
JInH3bl. @OpMyIIa TOHKOW JIMH3HI.
30 [TocTpoenue n3o0pakeHui Npy MOMOIIH bubmmorexa [IOK
https://m.edsoo.ru/ffOcddle
TUH3. Y BeJIMYeHUE JTNH3HI.
31 JI. p Ne5 « Ompenienenrie oNTHUECKON CHITBI U
(OKYCHOTO pacTOSTHUS COOMPAIOLEH JIMH3bI»
32 Jucnepcus caera.
33 Wutepdepenus ceera. udpakius cera. bubnnorexa [JOK
JudpakironHas pemeérka https://m.edsoo.ru/ff0ced22
34 JI. p.Ne6 " MI3MepeHue JUTMHBI CBETOBOM
BOJHBL"
35 JL.p. No7 "Habmtonenue untephepeHnu u
nudpakiuu ceera.”
Buapsl nznydenuit. Ucrounrku csera. Buabl
ARSIV A BuGnnorexa LIOK
36 criekTpoB.[loniepeuHOCTh CBETOBBIX BOJIH.
https://m.edsoo.ru/ff0cf02e
[Mongpuzanus cera
37 JLp. Ne8 "HaGmroienre CIutoniHbIX U



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
https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e

JIMHEWYATHIX CIIEKTPOB"

OnrTrueckue MpuOOPHI M YCTPOKCTBA U

38
yCIIOBUS UX 0€301aCHOTO TPUMEHEHUS
[Toctynatel cnenuaibHON TEOPUH
OTHOCHUTEIILHOCTH. | paHUIIBI TPUMEHUMOCTH
. bu6mmoreka [IOK
39 KJIacCUuecKou MexaHuku. I IpunHiun
N https://m.edsoo.ru/ffOcf862
OTHOCHUTENIbHOCTH DHInTeitHa. [locTosTHCTBO
CKOPOCTH CBETA.
40 OTHOCHUTENBHOCTH OJTHOBPEMEHHOCTH. bubmmoreka [JOK
3amenyieHne BpEeMEHH M COKPAIEHUE JJTUHBI https://m.edsoo.ru/ffOcfa42
DHeprus ¥ UMITYJIbC PEIITUBUCTCKOM
41 ‘IaCTI:/IHBI CB}I3LyMaC(I))BI C DHEprueu u bubnnorexa LIOK
' p https://m.edsoo.ru/ffOcfc68
UMITYJIBCOM. DHEPrusl MOKOS
42 K/p Ne 4 «Ontuka. OCHOBBI CHIEITUABHOM bubmmoreka [JOK
TEOPUU OTHOCUTEIBLHOCTHU https://m.edsoo.ru/ff0cf6f0
3aposkeHre KBaHTOBOM Teopuu. DOTOHBI.
43 ®opmyna [lnanka. DHeprus U UMIYIbLC bubmorexa HOK
MY $IHeP Y https://m.edsoo.ru/ffOcfe16
¢doToHa.
OTtkpeiTHE U UccienoBanue Gporodrddekra.
bu6mmoreka [IOK
44 OnbiThl A. I'. CroneroBa.3akoHbI
https://m.edsoo.ru/ffOcffc4
doTorddexra.
45 YpaBHeHue DuHIITenHA 1715 PoTodIPdeKTa. bubmuotexa [JOK
«Kpacnas rpanuna» gotosdpdexra https://m.edsoo.ru/ff0d015e
16 HNasnenue ceera. Onbitel I1. H. JIeOGenena. bubmuorexa [JOK
XUMUYECKOE JICUCTBUE CBETA https://m.edsoo.ru/ff0d04a6
Pemenue 3anau. TexHnyeckue ycTpoucTBa U
) yerp but6mmoreka [{OK
47 MPaKTUYECKOE MPUMEHEHNE: (DOTOIIEMEHT,

(pOTO,Z[aTLII/IK, COJIHCYHAas 6aTape;1, CBE€TOOMNO

https://m.edsoo.ru/ff0d1784
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48

K/p Ne5 «CBeToBbIe KBaHTHI"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d0302

49

Crpoenue atoma.Mogens aroma ToMcoHa.
OmnsiThl Pesepdopna nmo paccesnuto -
yactull. [Inanerapnas Moens atoma.

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d091a

50

KsanToBslie nocrynarsl bopa.Monens aroma
BoJopoa o bopy.

bu6mmoreka [IOK
https://m.edsoo.ru/ff0dOafa

51

Wznyyenue u nornoiieHue GOTOHOB MPH
Mepexo/ie aToMa ¢ OJJTHOTO YPOBHS SHEPTUU
Ha Apyroil. Bunsl criekTpoB

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

52

BonnoBble cBovicTBa yactuil. BomHsl 1
Bbpouns. KopnyckynsipHO-BOJIHOBOK
nyanu3M. CIIOHTaHHOE U BBIHYXKJIEHHOE
uznyyenue. KBantoBas mexanuka.Jlazepsr.

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

53

OTKpbITHE PAIMOAKTUBHOCTH. OTBITHI
Pesepdopna no onpenenenuto cocraBa
PaaroaKkTUBHOIO U3MydeHUs.PaqnoakTuBHbIE
MIpeBpaIEHUs] aTOMHBIX siiep. Anbda

pacnaa. OneKTPOHHBIN 1 MO3UTPOHHBIN OeTa-
pacnansl. Anb(da,0eta u ramMmma u3nydeHue u
HUX CBOMCTBA..

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d0fd2

54

3aK0H paJ0aKTUBHOTO pacraja U ero
CTAaTHUCTUYECKUHN XapaKTep.n30TOMbI
CaoucTBa anbda-, 6era-, raMmmMa-u3TydIeHUsI.
BJ'II/ISIHI/IC pa}II/IoaKTI/IBHOCTI/I Ha JKXUBBIC
OpTraHU3MBI.

55

OTtkpbiTHE IPOTOHA U HeWTpoHa. IIpoToHHO-
HEWUTPOHHAS MOJIENIb CTPOCHHSI ATOMHOTO
anpa.Jledext macc U 3HEprus CBs3u

but6mmoreka [{OK
https://m.edsoo.ru/ff0d1162
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HYKJIOHOB B sifIpe.

56

SnepHbie peakuuu. SAnepHbIH peakTop.
[Tpo6nembl, MepCIeKTUBEI, FIKOJIOTHIECKUE
aCIEKTHI AJIEPHOU dHEPreTUKU. Biinssaue
PaZvoaKTHBHOCTH Ha KUBbIE OPraHU3MBI.

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d1356

57

Jl/p Ne 9 "U3yuenue TPEKOB 3apsAKEHHBIX
qacTui"

58

DneMeHTapHble YacTUilbl. OTKPBITHE
MO3UTPOHA. MeTO 1kl HAOTIOICHUS 1
perucTpalyu IEeMEHTAPHBIX YaCTHII.
@yHAaMEHTAJIbHBIE B3aUMOJICUCTBUS.
EnuncTBO (hmznyeckon KapTHHBI MUpA.

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

59

K/p Ne 6 "®uzuka atoma 1 aTOMHOTO siapa”

60

Bup 3Bé3nnoro veba. Co3Bes3nus, sipKue
3BE31IBI, IIJIAHETHI, UX BUIUMOE JIBHIKCHHUE.
ConHeuHas cucrema

61

3axons! Kemnnepa.Onpenenenue paccTosiHAN
10 tex COJTHEYHON CHCTEMBI.

62

Crpoenue Conneunoit cucremsl.Cucrema
3emusa-Jlyna.

63

[InaneTsl 3eMHOM rpynnbl. [ lTaHETBI-TUTaHTEI.

64

Cosane-0Ommkaiimas Kk HaM 38e31a.O0mme
CBEJICHHSI C BHYTPEHHEE CTPOCHHE.
ConHeuyHasi akTUBHOCTb. VICTOUHUK SHEPTHH
CoiH1a 1 3BE3]1

65

3BE3/1bl, UX OCHOBHBIE XapAKTEPUCTUKHU.
3BE3/bI IIIABHOU MOCIIEI0BATEIBHOCTH.
Buyrpennee crpoenue 38&31. CoBpeMeHHbIE



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

MPEJICTABJICHHUS O TIPOUCXOKICHUHU U
spostroniuy CoIHIA U 3BE3]T

66

Mineunbid [Iyrs — Hama ["anaktuka.
TTonoxxeunune u neuxxenune CoiHIa B
lNanakTtuke. ['anaktuku. YEpHbIE ABIPHI B
siIpax rajlakTUK

67

Bcenennast. Pazoeranue ranaktuk. Teopus
Bospmioro B3peiBa. PenukroBoe nsinydyeHue.
Meraranaktuka

68

O6o6maromuii ypok. Hepemiennsie
po0OeMbl acTpoHOMUU.PoJb 1 MecTo
(U3HUKY ¥ aCTPOHOMHUH B COBPEMEHHOI
Hay4YHOU KapTuHe Mupa.Ponb ¢pusuku u
aCTPOHOMHUH B SKOHOMHYECKOIA,
TEXHOJIOTHYECKOH, COLIMAJIbHOM M STUIECKOMN
cdepax eaTenbHOCTH YeloBeKa

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

68

10







YYEBHO-METOANYECKOE OBECIIEYHEHUE
OBPA3OBATEJIBHOI'O IPOLHECCA
OBA3ATEJIBHBIE YYHEBHBIE MATEPHUAJIBI VIS YYEHUKA

» ®uswka, 10 knace/ Maxwuiues I'. 4., Byxosues B.b., Corckuit H.H. mox
penakiueii [lapdhentreBoit H.A., Akiimoneproe o61ectBo «M3aarenscTBo

«IIpocemeHue»

METOIAUYECKHUE MATEPHUAJIBI U1 YYUTEJISA
A.E.Mapon,E.A . Mapon "JIlunaktraeckue Mmarepuaiibl @usnka 10kmacc"Mockaa,
NznarensctBo "poda"Beprukans 2018 r.

A.E.Mapon,E.A . Mapon "/Iunaktnaeckue matepuaisl Pusuka 11kmacc"Mockaa,
NznarensctBo "poda"Beprukans 2018 r.

A.B.lIlaranuna "Metoanueckoe nmocoone @usuka 11xnacc"MockBa,

NznarensctBo "Ipoda"Beprukans 2018 r.

IHHUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HNHTEPHET
bu6mmoreka LIOK

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






