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HOACHUTEJIBHAA 3AIINCKA

[Iporpamma 1o ¢usuke 0a30BOro ypoOBHS Ha YPOBHE CpPEIHEro 0OIlero
oOpa3oBaHus pa3paboTaHa Ha OCHOBE IMOJIOXKEHUN U TPeOOBAHHMM K pe3ysbTaram
OCBOEHHMSI OCHOBHOH 00pa3oBaTelbHOW Mporpammsl, npeactaBieHHbIXx B OI'OC
COQO, a Takxke c yu€roMm QenepanbHOil paboueil MporpaMMbl BOCIHMTAHUS H
KOHLEMUMU TpernojaBanus ydeOHoro mnpeamera «Pusnka» B 00pa3zoBaTENbHBIX
OpraHu3alusiax Poccuiickon Oenepauuu, peanu3yroLnx OCHOBHBIE
oOpa3oBaresbHbIE IPOTPaAMMBI.

Copepxanue mnporpaMMbl 1o (u3uMKe HampaBieHO Ha (opMUpOBaHHE
€CTECTBEHHO-HAYYHOW KapTHUHBI MHpa obOyuatromuxcs 10-11 xmaccoB mpu
oOy4yeHun ux Qu3rke Ha 0a30BOM YPOBHE HAa OCHOBE CHCTEMHO-IESTEIIBHOCTHOTO
noaxona. Ilporpamma mo ¢usuke coorBercTByeT TpeboBanusim OPI'OC COO
IJIAHUPYEMBIM JIMYHOCTHBIM, IPEAMETHBIM M METANPEIMETHBIM pPE3yJIbTaTaM
oOydeHHsi, a TaKKe YUYHUTHIBAET HEOOXOJIHMMOCTh pEeaTU3alUh MEXIPEIMETHBIX
CBsA3€ll (PU3MKM C €CTEeCTBEHHO-HAyYHbIMU Yy4eOHBIMH TmpeameTamu. B Hel
OTIPEJIENISIFOTCS. OCHOBHBIEC LEIM M3y4eHHs] (PU3MKU Ha YPOBHE CpPEHEro OOILIEero
oOpa3oBaHus, MIAHUPYEMbI€ Pe3yJabTaThl OCBOCHUS Kypca (PU3UKHU: TUYHOCTHBHIE,
MeTamnpeIMeTHbIC, MPpeIMETHBIC (Ha 0a30BOM YPOBHE).

[Iporpamma no Gpu3uKe BKIIOYAET:

e IJIAHUPYEMbIE PE3YNbTATHl OCBOCHUS Kypca (pu3umku Ha 0a30BOM YpPOBHE, B

TOM YHCIIE TPEIMETHBIE PE3YJIbTATHI 10 I'0JIaM O0yUeHUs;

e cojiepkaHue yueOHoro npeaMera «Pu3nkay 1o rogam oOy4eHwus..

®du3nka Kak Hayka O HaubOoJjiee OOIIMX 3aKOHAaX MPHUPOIbI, BHICTyMHas B
KauecTBe y4eOHOTO MpeIMEeTa B LIKOJE, BHOCUT CYIIECTBEHHBIH BKJIAJ B CUCTEMY
3HaHMUM 00 okpysxkatomiem mupe. LIKoabHBIN Kypc GU3NKK — cCUCTEMOOOpa3yomuii
JUISL €CTECTBEHHO-HAYUYHBIX YYEOHBIX MPEIMETOB, MOCKOIbKY (U3UUYECKUE 3aKOHBI
JeXKaT B OCHOBE TIPOILIECCOB M SBJICHUM, HM3y4aeMbIX XUMHUEH, OHUOJIOTHUEH,
buzmyeckorr reorpadueit u actpoHomueid. Mcmonb3oBaHHE UM AKTHBHOE
npuMeHeHue (GU3MYECKUX 3HAHUW  ONpeleNsieT XapakTep U pa3BUTHE
pa3HOOOpa3HbIX TEXHOJNOTHH B cQepe DHEPreTHKH, TPAHCIOPTa, OCBOEHUS
KOCMOCA, IOJIYYEHHs] HOBBIX MATEPHAJIOB C 3aJlaHHBIMM CBOWCTBAMU U JIPYTHX.
N3yyenue QuU3MKUM BHOCUT OCHOBHOW BKJaJ B (OPMHUPOBAHHUE ECTECTBEHHO-
HAay4YHOM KapTHUHBI MUpa OOydaroluxcs, B (GOpPMHPOBAHHE YMEHUN NPUMEHSTh
HAy4YHbIH METO/]I MO3HAHUS [IPU BHINIOJHEHUH UMH YY€OHBIX UCCIEOBaHUM.



B ocHoBy kypca ¢u3uku A ypoOBHsS cpefaHero oOmiero o0pa3oBaHMs
MOJIOKEH psAl HUACH, KOTOpble MOXKHO paccMaTpuBaTh Kak MPUHIUIBI €ro
ITOCTPOCHHMUS.

Hoes yenocmnocmu. B COOTBETCTBUM C HEW KypC SBJSIETCS JIOTHYECKU
3aBEPIIEHHBIM, OH COJIEPKUT MaTepHall U3 BCEX Pa3AesioB (PU3UKH, BKIIOYAET KaK
BOIPOCHI KJIACCHUECKOM, TaK U COBPEMEHHOMN (U3HKH.

Hoes cenepanuzayuu. B cOOTBETCTBUM C HeW Mmarepuan Kypca (GU3HKH
o0ObeMHEH BOKPYr (Qu3nyeckux Teopuil. Beagymum B Kypce sBiseTcs
dbopMHpoBaHUE MPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MaTepuUM, BEIIECTBE U
ToJIe.

Hoes eymanumapuszayuu. EE peanuzanus mpeAnojaraeT HCIOIb30BaHUE
IYMaHUTApHOTO TOTEHIHANa (U3MYECKON HayKH, OCMBICICHHE CBSI3M Pa3BUTHUS
¢bu3ukn Cc pa3BuTHEM OOIIecTBa, a Takke C MHPOBO33PEHUECKUMH,
HPaBCTBEHHBIMU U SKOJIOTMUECKUMU MpoOIieMamu.

Hoess  npuknaonoti  nanpaenennocmu. Kypc Gu3uMku —mpenrnosnaraet
3HAKOMCTBO C HIMPOKHM KPYTOM TEXHUYECKHX U TEXHOJOTMYECKUX MPHIIOKEHHM
M3YYEHHBIX TEOPUH U 3aKOHOB.

Hoes skonoeuzayuu peanusyercss TMOCPEACTBOM BBEACHHUS DJIEMEHTOB
COJlep>)KaHMsl, TOCBSAIIEHHBIX HKOJOTMYECKUM TMpobiieMaM COBPEMEHHOCTH,
KOTOpbIE CBSI3aHbl C PAa3BUTHEM TEXHUKU M TEXHOJOTUW, a TaKkkKe OO0CYXKICHHS
po0JieM palMOHATBHOTO MPUPOIONIOIB30BAHUS U HKOJIOTMUYECKOM 0€30MaCHOCTH.

Crep:KHEBBIMHM DJIEMEHTaMH Kypca (U3UKH HAa YPOBHE CPEAHEro OOIIEero
oOpa3oBaHus SBJIAIOTCS Gu3nueckue Teopun (PopMUpoBaHUE MPEACTABICHUN O
CTPYKTYpE€ MOCTPOCHUS (PU3NYECKON TEOpUHU, Poiu (GyHIAMEHTAIBHBIX 3aKOHOB U
IOPUHIIMIIOB B COBPEMEHHBIX IMPEACTABICHUSIX O NPHUPOJAE, TpaHUIaxX
NPUMEHUMOCTH TEOpPUHM, JJIi OIUCAHUSA ECTECTBEHHO-HAYYHBIX SBIECHUH U
MIPOIIECCOR).

CHCTEeMHO-/IeSITeIbHOCTHBIN MOAX0J] B Kypce (U3UKU peanu3yeTcs Mpexe
BCEro 3a CUET OpraHu3aldd KCIEPUMEHTAIbHOU AESTENIbHOCTU O0YyUYaroIIUXCH.
Jlnst  6a3oBoro ypoBHs Kypca (U3MKM — 3TO HCIOJIb30BAHHE CHCTEMBI
(GpOHTANBHBIX KPATKOBPEMEHHBIX HKCIEPUMEHTOB M JIaDOpaTOPHBIX padoT,
KOTOpbIe B IporpamMme 1o (us3uke oObeIUHEHb B OOUIMI CHUCOK YYEHUYECKUX
MpakTUYecKux padoT. BeigenieHne B yka3aHHOM MepeyHe J1abopaTOpHBIX padorT,
MPOBOJUMBIX JUJII KOHTPOJS U  OLIEHKH, OCYIIECTBIAETCS Yy4aCTHUKaMU
o0pa3oBaTeIbHOTO TIpOIEecCa HUCXOJS U3 OCOOCHHOCTEH IUIaHUPOBAHUS W
ocHamleHuss kabunera ¢usuku. Ilpm »o>TOM oOecreunBaercs OBJIAJACHHE
OoOy4YaromMUMHCS YMEHHUSIMH TPOBOAUTH KOCBEHHbBIE H3MEPEHUs, HUCCIEIOBaHMS
3aBUCUMOCTEH (PU3NYECKUX BEJIWYMH W TOCTAHOBKY OIBITOB IO IPOBEPKE
MPEI0KEHHBIX TUITOTES.



Bonbiioe BHUMaHHME yAETSETCS PEUICHUIO PACUETHBIX M KadeCTBEHHBIX
3agad. [Ipu 3TOM ISl pacu€THBIX 3aAad MPUOPUTETOM SIBISIOTCS 3a7add C SIBHO
3aJaHHON (PU3MYeCKOi MOJIEIIbIO, TO3BOJISIOIINE TPUMEHSATh H3yUYeHHBIC 3aKOHBI U
3aKOHOMEPHOCTH KaK M3 OJHOTO pas3jelia Kypca, TaKk W WHTCTPUPYS 3HAHUSA W3
pa3HBIX pasnenoB. s KadeCTBEHHBIX 3a/1ay MPUOPUTETOM SIBIISIOTCS 3aJaHHS Ha
OOBSICHEHHE TPOTEKAaHUSI (PU3UYCCKUX SBICHUM W TIPOIIECCOB B OKPYKAIOIICH
KU3HU, TpeOyromue BbIOOpa (PHU3MUECKOW MOIENW IJIs CUTyalldd MPaKTHKO-
OPUEHTHPOBAHHOTO XapaKTepa.

B coorBerctBuM ¢ TpeboBanuamu DGI'OC COO k MarepualbHO-
TEXHHMYECKOMY OOecCnevYeHno y4eOHOro mporecca 0a30BBI YpOBEHb Kypca
Gbu3MKH HAa YpOBHE CpeIHETO 00IIeTo 00pa3oBaHUs TOJDKEH U3Yy4aThCsl B YCIOBUSIX
MpEeIMETHOTO KaOWHeTa (U3WKH WIH B YCJIOBHSIX HHTETPHPOBAHHOTO KaOWHeTa
PEIMETOB €CTeCTBEHHO-HAyYHOTO IWMKIa. B kabuHeTe (U3WKU JOKHO OBITH
HEeoOXouMoe JiabopaTopHoe OOOpYyIOBaHUE [Jisi BBHITIOJIHEHUS YKa3aHHBIX B
nporpaMmme Mo Qu3uKe YUeHHYECKUX MPAKTUIECKUX padoOT M JAEMOHCTPAIMOHHOE
o0opy1oBaHUE.

JleMoHCTpalimoHHOe 00opymoBaHne (HOPMHPYETCS B COOTBETCTBHH C
NPUHIAIIOM MHHHMAJIbHOW JTOCTATOYHOCTH H  00ECTeYMBaeT TOCTAHOBKY
MEPEYUCIICHHBIX B TporpaMMme Mo (U3HKE KITIOYEBBIX JIEMOHCTPAIMA st
WCCIICIOBAHHUST  M3yYaeMbIX SBJICHUA H  TIPOIECCOB, OMIUPHUYECKUX U
(byHIaMEHTAIbHBIX 3aKOHOB, UX TEXHUYCCKUX MPUMCHCHHH.

JlabopaTtopHoe oOOpymOBaHWE IS YYEHUYECKHX MPAKTUYECKUX padoT
dbopMupyeTcss B BHJIE TEMAaTHYECKHX KOMILJICKTOB M OOECIEYHMBAETCS B pacuére
OJHOTO KOMIUIEKTa Ha JBYX oOOydarmmuxcs. TeMaTndecKkue KOMILIEKTHI
JabopaTtopHOro 00OpYAOBaHUS MOJKHBI OBITHh TIOCTPOSHBI HAa KOMIUIEKCHOM
WCTIOJb30BAaHUHM AHAJIOTOBBIX W IH(POBBIX MPUOOPOB, a TaK)KE KOMITBIOTEPHBIX
M3MEPHUTENHHBIX CHCTEM B BHJIE IIUPPOBHIX J1a00paTOpuil.

OCHOBHBIMH LIETISIMU H3YYCHUs (PU3UKH B 00IIEeM 00pa30BaHUU SIBISIFOTCS :

e opMupoBaHHEe WHTEpeca M CTPEMIICHHS OOYYalOIIUXCS K HaydYHOMY
W3YYCHUIO TPUPOABI, PA3BUTHE WX HMHTEIUICKTYAJIbHBIX M TBOPYECKHUX
CIIOCOOHOCTEIA;

e pa3BUTHE TIPEJCTABICHUN O HAYYHOM METOJIe TIO3HAHHUA U (HOPMUPOBAHUE
HCCIIEJIOBATEITLCKOTO OTHOIIECHUS K OKPYKAIOIINM SIBIICHUSIM;

 popMHpoOBaHE HAYyYHOTO MHPOBO33PCHHS KaK PE3yJIbTaTa M3yUeHHUs OCHOB
CTPOCHHS MaTepHuu U ¢ yHIaMEHTAIBHBIX 3aKOHOB (DU3UKH;

e popmupoBaHre yMeHUH OOBSACHSATH SABIEHUS C  HCIOJB30BaHUEM
bu3NYeCKUX 3HAHUI U HAyYHBIX JI0KA3aTEIbCTB;

e opMupoBaHue mMpeACTaBICHUH O poird (PU3UKK I Pa3BUTUA JPYTHX
€CTECTBEHHBIX HayK, TEXHUKHU M TEXHOJIOTHH.



JlocTkeHue 3TUX Liened oOecrieynBaeTcs peluieHUEM CIEeIyIoIuX 3a7a4d B
npoliecce u3yyeHust Kypca GU3HKM Ha YPOBHE CPEIHEro 00IIero o0pa3oBaHus:

e IPUOOpPETEHNE CUCTEMBI 3HAHUM 00 00MMX (PU3UUECKUX 3aKOHOMEPHOCTSIX,
3aKOHAX, TEOpHUAX, BKIIOYAsT MEXAHHUKY, MOJEKYISIPHYIO (UBHKY,
ANEKTPOJUHAMUKY, KBAHTOBYIO (PU3UKY U 3JIEMEHTHI aCTPOPU3UKHU;

e popMUpOBaHME yYMEHUH TNPUMEHATh TEOPETHUECKUE 3HAHUS IS
oObsCHEHUs (PU3NUECKUX SBJICHUM B TIPUPOJE U I TPUHATHS
MPAKTUYECKUX PEIICHUHN B MIOBCETHEBHOMN KU3HU;

¢ OCBOGHHE CIMOCOOOB PpEIICHMsS PA3TUYHBIX 3a7ad C SIBHO 3aJaHHOM
¢bu3nyueckoil MOJENbl0, 3alay, MOAPA3yMEBAIOIIUX CaMOCTOSITEIHHOE
co3faHue (PU3NUEeCKOl MOJICINIH, aJIEKBAaTHON yCIIOBUSAM 3a/1a4H;

e IOHMMaHWE (PUBMYECKUX OCHOB M TPUHIIMIIOB JEHCTBHUS TEXHUYECKUX
YCTPOMCTB U TEXHOJIOTMYECKUX MPOLECCOB, UX BIUSIHUS HA OKPYKAIOIIYIO
cpeny;

e OBJIQJICHUE METOJAMH CaMOCTOSITEIbHOTO ITUIAHMPOBAHUS M MPOBEICHUS
(bU3HYEeCKUX SKCIIEPUMEHTOB, aHajln3a W HHTEpIpeTaluud HHPOpMAaIINH,
OTIpEJIEJIEHHs] IOCTOBEPHOCTHU MOJIYYEHHOI'O pe3yJIbTaTa;

e CO3/IaHUE YCIIOBUM Uil Pa3BUTUS YMEHHH MNPOEKTHO-HCCIIEOBATENbCKOM,
TBOPUYECKOU E€ATETbHOCTH.

Ha wusyuenue ¢usuku (0a30BbIii ypoBE€Hb) Ha YPOBHE CPEAHErO OOIIETOo
oOpazoBanus oTBoauTcst 136 yacos: B 10 kiacce — 68 yacoB (2 yaca B HEeJIEIO), B
11 ximacce — 68 yacoB (2 yaca B HEJIEIIO).

[Ipennaraemsplii B mporpamme 1o (u3uMKe TMepedeHb JIabopaTOPHBIX M
MPAKTUYECKUX padoOT sBIAETCS PEKOMEHJOBAaHHBIM, YYMTENb JellaeT BbIOOD
MPOBEJICHUS JIabOpaTOpPHBIX pPabOT U OMBITOB C YYETOM HHIWMBHAYaTbHBIX
O0COOCHHOCTEH 00yUYarOIIUXCS.



COIEPKAHUE OBYUYEHUA
10 KJIACC

Pazgen 1. ®u3uka 1 MeTOAbI HAYYHOI'O IIO3HAHUA

®usnka — Hayka o npupoje. HaydHplie METOIBI MO3HAHMS OKPYKAOIIETO
Mupa. Ponb »dKcrepuMeHTa M TEOpUM B MPOLECCE TIO3HAHUA IPUPOJBI.
DKCNepUMEHT B (PU3HUKE.

MopnenupoBanue (U3HMYECKUX SIBICHUNA W TpoueccoB. HayuHble rumoresbl.
duznyeckue 3aKOHbl U TEOpPUH. ['paHHIBI TPUMEHUMOCTH (PU3UYECKUX 3aKOHOB.
[IpuHUKII COOTBETCTBUA.

Ponb u mecTto Qu3zuku B GOPMUPOBAHUU COBPEMEHHOIN HAy4YHON KapTHUHBI
MHpa, B IPAKTUYECKON NEATEIIBHOCTH JIFOIEH.

Jlemoncmpayuu

AnanoroBeile U UU(POBbIE M3MEPUTENIbHbIE NPUOOPHI, KOMIIBIOTEPHBIE
JATYUKH.

Paznexn 2. Mexannka

Tema 1. Kunemamuka

Mexaandeckoe aBrkeHHEe. OTHOCHUTEIBHOCTh MEXAHHYECKOTO JIBIIKCHUS.
Cucrema otcuéra. Tpaekropus.

[lepemenienne, cKOpoCThb (CpedHsii CKOPOCTb, MTHOBEHHAs CKOPOCTh) H
YCKOpPEHHE MaTepUaIbHONW TOYKH, UX MPOEKIIMM HAa OCHU CHCTEMBbI KOOpIWHAT.
CroxxeHue nepeMenieHnil U CJI0)KEHUE CKOPOCTEM.

PaBHOMEpHOE M pPaBHOYCKOpPEHHOE NpsSIMOJUHEWHOe IBrkeHue. [ 'paduku
3aBUCUMOCTH KOOPJIMHAT, CKOPOCTH, YCKOPEHHS, TyTH U MEePEeMEIICHUS
MaTepUuabHON TOYKU OT BPEMEHH.

CBoOogHoe nmasieHre. Y CKOpeHHe CBOOOIHOTO MaiCHUS.

KpuBonuneitHoe  nBrkeHue. J[BukeHHE  MaTepualbHOW  TOYKHA  TIO
OKPYHOCTHU C TTOCTOSHHOM MO MOAYJII0 CKOPOCThIO. YTJI0Bas CKOPOCTh, JTUHEWHAs
ckopocTh. [lepron u yacrora obpamenus. [{eHTpocTpeMuTeILHOE YCKOPEHUE.

TexHudyeckne yCTPOMCTBA M MPAKTUYECKOE TNPUMEHEHHE: CIHIOMETD,
JIBIDKECHHE CHAPSAOB, IIEMTHBIE U PEMEHHBIE TIepeaun.

Jlemoncmpayuu

Mogenb cucTeMbl OTCUETA, WITIOCTPALMS KMHEMATUYECKUX XapaKTEPUCTHK
JBHOKCHUS.

[IpeobpazoBaHue NBUKEHUM C UCIIOIBL30BAHUEM MPOCTHIX MEXAaHU3MOB.

[Tanenue Ten B BO3AYyXE U B pa3pe’KEHHOM MPOCTPAHCTBE.

HaGmonenue paBvkeHHs] Tea, OPOLIEHHOTO TOJA YIioM K TOPU3OHTY H
TOPU30HTAIIBHO.



N3mepenue yckopeHus: CBOOOIHOTO MaieHHUs.

HamnpagiieHre CKOPOCTH IIPH IBUKEHUU 110 OKPYKHOCTH.

Yyenuueckuii sxcnepumenm, nabopamopmsie pabomel

N3yueHre HEpaBHOMEPHOIO JBUKEHUS C LEJIbI0O ONPEAECIEHUS MTHOBEHHOU
CKOPOCTH.

HccnenoBanne COOTHOWIEHUS MEXAY IYyTSAMH, MPONACHHBIMU TEJIOM 3a
MIOCJIE0BATENbHBIE pPAaBHBIE IPOMEXYTKA BPEMEHM IPU PABHOYCKOPEHHOM
IBUKEHUH C HAYAJIBHOW CKOPOCTBIO, PABHOW HYJIIO.

N3ydeHne NBUKEHUS IAapUKa B BI3KOU KHIKOCTH.

N3yuyenue ABM>KEeHHS Tea, OpOIIEHHOTO TOPU30HTAIIBHO.

Tema 2. /lunamuka

IIpyHuun  orHocutrenbHOCTM  ['aymmies.  IlepBbii  3akoH  HproToHa.
NuepunanbHble CUCTEMBI OTCYETA.

Macca tena. Cuna. [Ipunmun cynepno3uuuu cui. Bropoit 3akoH HeroToHa
IUIsl MaTepuaabHOM Touku. TpeTuil 3akoH HproToHA 111 MaTepuanbHbIX TOYEK.

3akoH BcemupHoro Ttarorenus. Cuia Tsokectu. llepBas kocMmuueckas
CKOPOCTb.

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

Tpenue. Bunsl Tpenust (mokosi, CKoiabxkeHus, kauenust). Cuna tpenus. Cyxoe
TpeHue. Cuiia TpeHUsl CKOIBKEeHHs U cujia TpeHus nokos. Koaddumument tpenus.
Cuita conpoTUBIIEHUS NIPU JIBUKEHUU TENA B KUIKOCTU WU Ta3e.

[locTynarenapHOE M BpallaTeIbHOE JBUKEHHUE a0COIIOTHO TBEPAOIO TENa.

MOMEHT CuiIbl OTHOCUTEIBHO OCH BpauieHus. Ilneqo cuel. YcnoBus
paBHOBECUS TBEPAOIrO TeA.

TexHu4ueckne yCTpOWCTBA M NPAKTHUYECKOE IPUMEHEHUE: MOJAIINUITHHUKH,
IBUKEHHE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBneHne NHEPLNH.

CpaBHEHUE MacC B3aUMOJICHCTBYIOIINX TEI.

Bropoii 3akon HproToHa.

N3mepenue cui.

CnoxeHnue cui.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT JAehOopMaIli.

HesecomocTts. Bec Tena npu yCKOpEeHHOM TMOIBbEME U TTAICHUM.

CpaBHEHUE CUJI TPEHUS MTOKOSA, KAYEHUS U CKOJIbKECHUS.

YcnoBus paBHOBeCHs TBEPAOTO Tena. BrUbl paBHOBECHS.

Yyenuueckuii sxcnepumenm, 1abopamophsie pabomel

N3yuyenue npmxeHust Opycka o HaKJIOHHOU MIOCKOCTH.



HccnenoBanne 3aBUCUMOCTU CHJI YNIPYTOCTH, BO3HUKAIOIIUX B MPYKUHE U
pe3rHOBOM 00pasiie, OT ux aedopMaliii.

UccnenoBanue ycinoBuili paBHOBECHUS TBEPIAOTO Tela, HMEIOIIETO OCh
BpaIleHUSI.

Tema 3. 3axkouvt coxpanenusn 6 mexaHuke

NMnynbe MatepuanbHOW TOYKM (Tena), CHUCTEMbl MaTE€pUANIbHBIX TOYEK.
NMmnynbe cuiabl U U3MEHEHHE HMMITyJibCa Tejla. 3aKOH COXpaHCHUS HUMITYJIbCA.
PeaktuBHOE NBUKEHUE.

PaboTta criibl. MOIIHOCTE CHIIBL.

Kunetnueckass sHeprusi MarepuaibHOW TO4YkH. Teopema 00 H3MEHECHHH
KUHETUYECKOU SHEPTHUH.

[ToTenunanbHas SHEPTHS. [ToTrenunanbHas SHEPTHS yIpyro
neopMUpoBaHHONW  TpykuHbI.  [loTeHIManbHass dSHepruss Tejda  BOJM3U
MTOBEPXHOCTH 3€MJIH.

[loTeHuuanbHple W HEMOTEHIMAJIbHBIC  CHIIBL. CBsi3b  paboOTHI
HEMOTEHIMAJIPHBIX CHUJ C M3MEHEHHUEM MEXaHMYECKOW SHEPruu CHUCTEMBI Tell.
3aKOH COXpaHEHUSI MEXaHUYECKON YHEPTHH.

VYrpyrue u Heynpyrue CTOJIKHOBEHHUS.

TexHudyeckue ycTpOMCTBAa M MPAKTUYECKOE MPUMEHEHHE: BOIOMET, KOMED,
MIPY>KUHHBIN MUCTOJIET, IBUKCHUE PaKeET.

Jlemoncmpayuu

3aKOH COXpAaHEHUS UMITYJIbCA.

PeaktuBHOE NBUXKEHUE.

[lepexo1 MOTEHIIMAIBLHON YHEPTUU B KUHETHYECKYIO U 00paTHO.

Yuenuuecxuii sxcnepumenm, nabopamophule pabomoi

N3ydenne abCOMIOTHO HEYNPYroro yjaapa ¢ MOMOIIBIO JIByX OJMHAKOBBIX
HUTSHBIX MASTHUKOB.

HccnenoBanue cBsizu pabOThI CUIIBI ¢ U3MEHEHUEM MEXaHMYECKOW YHEepruu
TeJia Ha IPUMEpe PACTSHKEHHS PE3UHOBOIO JKT'yTa.

Paznen 3. Mosexkyasipuasi pusuka 1 TEepMOAHMHAMHUKA

Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUYECKOU Meopun

OCHOBHBIE TIOJIOKEHUSA MOJEKYISAPHO-KUHETUUECKON TEOPUHM U MX OMBITHOE
o0ocHoBanue. bpoyHoBckoe nBuwxkenue. duddysus. Xapaktep ABUKEHUS WU
B3aMMOJCHCTBUS YAaCTHL BellecTBa. MoJenu CTpPOEHHUS Ta30B, XUIAKOCTEH U
TBEPABIX TEN U OOBSCHEHHUE CBOWMCTB BEIIECTBA Ha OCHOBE ATUX Mojieseil. Macca u
pa3mepsl Mosieky. KonndecTBo BemectBa. [locTosiHHas ABoraapo.

TemmoBoe paBHOBecue. Temneparypa u e€ usmepenue. lllkana temneparyp
Llenbcus.



Mopgens  upeanmpHoro raza. (OCHOBHOE  ypaBHEHHE  MOJEKYJSPHO-
KMHETUYECKOW TEOpUHM HJACaIbHOrO rasza. AOCONIIOTHas TeMIiiepaTypa Kak Mepa
CpPEIHEN KWHETHUYECKOW SHEpPruu TEIUIOBOrO JBMKEHMS dactul raza. [llkana
temneparyp KensBuna. ['a3oBbie 3akOHBI. YpaBHeHue MenzaeneeBa—KianeiipoHna.
3akoH JlanpToHa. M30mponeccsl B UACAIBHOM ra3e C MOCTOSHHBIM KOJIMYECTBOM
BenlecTBa. ['paduueckoe mnpeacTaBiIeHUE H3OMPOIECCOB: H30TEpMa, H30X0pa,
n3o0apa.

TexHudueckne yCTpPOMCTBA M MPAKTUYECKOE MPUMEHEHHUE: TEPMOMETD,
OGapomeTp.

Jlemoncmpayuu

OnbIThl, J0Ka3bIBAIOIIME JTUCKPETHOE CTPOEHHE BellecTBa, Qororpaduu
MOJIEKYJ OPraHUYECKUX COCTUHEHUM.

OnpiThl 0 TUDPY3UHN )KUIKOCTEH U ra30B.

Monenb 6pOyHOBCKOTO ABUKEHUS.

Mogaens onbiTa HTepHa.

OnbITHL, JOKa3bIBAIOIIINE CYILIECTBOBAaHHE MEKMOJIEKYJIISIPHOTO
B3aMMO/JICCTBUS.

Mogenb, HIUTFOCTPUPYIOLIAst TPUPOLY AABIEHUA ra3a Ha CTEHKHU COCY/a.

OnpITel, WUIIOCTPUPYIOIINE YPAaBHEHUE COCTOSHUS HACANBHOTO Tasa,
M30IIPOLECCHI.

Yuenuueckuii sxcnepumenm, n1abopamophsie pabomel

Onpenenenue Macchbl BO3AyXa B KJIACCHOM KOMHATE Ha OCHOBE M3MEPEHUU
00bEMa KOMHATBI, 1aBJICHUS U TEMIIEpaTypbl BO3yXa B HEH.

HccnenoBanne 3aBUCMMOCTH MEXKAY MapaMeTpaMU COCTOSIHHS Pa3peKEHHOTO
rasa.

Tema 2. Ocnogvl mepmoouHaMuKu

TepmonnHamuyeckass cucteMa. BHYTpeHHSE SHEprusi TEPMOJMHAMUYECKOU
CUCTEMBI U c1iocoObl €€ n3MeHeHusi. KonnuectBo Temnorsl U padbora. BuyTpenuss
DHEpPrus  OJAHOATOMHOIO  HWJECAJIbHOTO  rasa. Buasl  Temionepenayu:
TEIUIONPOBOIHOCTh, KOHBEKILIMS, U3JyUYEHHUE. Y I€NbHASI TEIUIOEMKOCTh BEIIECTBA.
KonnuecTBo TEMmoThl Npy TEIIONEpeaaye.

[lonsitue 00 anumabatHoM mpouecce. llepBhiii 3aKOH TEPMOJMHAMMKHU.
[IpumeHeHue mepBOro 3akoHa TEPMOJMHAMUKH K H3ompoueccam. ['paduueckas
MHTEpHpeTanus padboThl rasa.

BTtopoii 3akoH TepmonuHamuku. HeoOpaTuMocTh MpoOIIeCCOB B IPUPO/IC.

TenmoBble  MamuHbl.  [IpuHOMOBI ~ JEHCTBUA  TEIUIOBBIX  MAIIMH.
[IpeoOGpa3oBanus SHEpPruM B TEIJIOBbIX MamnHax. KoadpduumeHt mnonesHoro
nevctBus TerioBod Mamuubl, [lukn KapHo u ero koadduimeHT mnosje3Horo
AeHCTBUSA. DKOJIOTUYECKHE MPOOJIEMbI TETIOPHEPTETUKH.



TexHuueckue yCTpOWCTBA M NPAKTUYECKOE TMPUMEHEHME: JIBUTATElb
BHYTPEHHET'0 CrOpaHusi, OBITOBOW XOJIOIUIBHUK, KOHIUIIMOHED.

Jlemoncmpayuu

N3meneHue BHYTpeHHEW JHEPruM Teja IMPU COBEPIICHUH DPAOOTHI: BBUIET
npoOKKU M3 OYTBUIKK TOJ JEHCTBHEM CXATOro BO3Jyxa, HarpeBaHue s(dupa B
JaTyHHOU TpyOKe MyTEéM TpeHHs (BUIECOAEMOHCTpAIIUS).

N3meneHue BHyTpeHHEN SHEPTHUH (TEMIIepaTyphl) TeIa IPpHU TeIIonepeaaye.

OnpIT 1O anuabaTHOMY pacIIUPEHHUI0 BO37ayXa (OMBIT C BO3AYLIHBIM
OTHHBOM).

Mogenu napoBoil TypOUHBI, IBUTATENsl BHYTPEHHETO CTOPaHUsl, pEaKTUBHOTO
JIBUTATEJIS.

Yuenuuecxuii sxcnepumenm, nabopamophule pabomoi

N3mepenne yaenbHON TETIOEMKOCTH.

Tema 3. Aepecamuvie cocmoanua eeuwecmea. Dazosvie nepexoovt

[TapooOpaszoBanue u koHaeHcanus. Vcrnapenune u kumneHue. AOCONIOTHAS U
OTHOCHUTEJIbHAsI BJIAXHOCTh BO3ayxa. HackleHHbIM map. YaenpHas TemioTa
napooOpazoBaHusi. 3aBUCUMOCTh TEMIIEPATYPhl KUTICHUSI OT JIaBJICHHUSI.

Teépnoe teno. Kpucramnmueckue u amopdHbie Tena. AHU3OTPOIUS CBONCTB
kpuctamioB. Kuakue kpuctauibl. CoBpeMeHHbIE MaTepuanbl. llmaBinenue wu
KpUCTaJTU3aIus. Y ieabHasl TerioTa miasienus. CyOoaumarnusi.

YpaBHeHUE TEMIOBOTO OajaHca.

TexHuueckue yCTpOWCTBA M NPAKTUYECKOE NPUMEHEHUE: TUTPOMETP U
MICUXPOMETP, KATIOPUMETP, TEXHOJOTUH MOJYYEHHUS] COBPEMEHHBIX MAaTE€pUANIOB, B
TOM YHCJIE HAHOMATEPHUAI0B, U HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBolicTBa HACBHIILIEHHBIX apOB.

Kunenne npu noHM>XKEHHOM J1aBJICHUH.

Crioco0bl U3MEPEHUS BIAXKHOCTH.

Ha6ntonenue HarpeBaHus U IUIaBJICHUS KPUCTAJTHYECKOTO BEIECTBA.

JIeMOHCTpanus KpUCTAILIOB.

Yuenuuecxuii sxcnepumenm, rabopamophvle pabomoi

N3MepeHne OTHOCUTENBHOM BIIAXKHOCTH BO3yXa.

Paznen 4. JiekTpoAuHAMUKA
Tema 1. dnekmpocmamuka
OnekTpu3auuss Ted. OJEKTpUYecKHil 3apsia. JlBa BuAa DIEKTPUUYECKHUX
3apsnoB. [IpoBOAHUKH, AMAIEKTPUKUA U TOJYNPOBOAHUKU. 3aKOH COXPAHEHUS
ANEKTPUUYECKOTO 3apsa.
B3anmopeiictBue 3apsaaoB. 3akoH Kynona. TouedHsblil aneKTpUYeCcKuil 3apsi.
Onextpuueckoe mone. Hampsok€HHOCTh  dnekTpuyeckoro mons.  [lpunnun



CYHEPIO3ULUN BJICKTPUUYECKUX MOJiel. JIMHUKM HanpsHpKEHHOCTH AJIEKTPUUYECKOTO
TOJIS.

Pabora cunm  oamektpocratudeckoro  moiss.  I[lorennuman.  Pa3HocTh
NMOTEeHIMAaNoB. [IpOBOAHUKM U JAUIJIEKTPUKHA B BJIEKTPOCTATUUECKOM MOJIE.
JlusnekTpuyeckas MpOHUIIAEMOCTh.

DnekTpoeMKOCTh. KoHaeHcaTop. DIeKTPOEMKOCTh IUIOCKOTO KOHJIEHCATOPA.
DHeprus 3apsHKEHHOT0 KOHIEHCATopa.

TexHuueckne yCTpOWCTBA M MPAKTUYECKOE MPUMEHEHHE: BJIEKTPOCKOII,
AIEKTPOMETP, IJICKTPOCTATHUYECKAsl 3allliTa, 3a3eMJICHUE JJIEKTPOIPHUOOPOB,
KOHJICHCATOP, KOMUPOBAJIbHBIN anmnapar, CTpPYWHBIN TPUHTED.

Jlemoncmpayuu

YCTpOMCTBO ¥ MPUHLIMIT JEUCTBUS JIEKTPOMETPA.

B3aumopelicTBre HaRIEKTPU30BAHHBIX TE.

DIIEKTPUUECKOE TI0JIE 3aPSIKEHHBIX TEJL.

ITpoBOHUKH B 3JEKTPOCTATUUECKOM IOJIE.

DJIEKTPOCTATUYECKAS 3alUTa.

JIMBIEKTPUKH B 3JIEKTPOCTATUUECKOM TOJIE.

3aBUCUMOCTh  JJIEKTPOEMKOCTH IUIOCKOTO KOHAEHCATopa OT IUIOUIAIU
MJIACTUH, PACCTOSAHUS MEXKIY HUMU U IUJIEKTPUUIECKON TPOHUIIAEMOCTH.

DHeprus 3apsHKEHHOT0 KOHIEHCATopa.

Yyenuueckuii sxcnepumenm, nabopamopmsie pabomel

N3Mmepenne 3neKkTpoEMKOCTH KOHAEHCATOPA.

Tema 2. Ilocmoannwtit Inekmpuueckuii mok. Toku 6 paznuunvix cpeoax

DJIEKTPUUYECKU TOK. YCIOBHUSI CYHIECTBOBAHUA DJIEKTPUUECKOTO TOKA.
Nctounnku Toka. Cuna toka. [IoCTOSHHBIN TOK.

Hanpsxenne. 3akoH OMa 7151 y4acTKa LETH.

DJIEKTPUUYECKOE COMPOTHUBIICHUE. Y AEIbHOE COINPOTUBICHUE BEIIECTBA.
[TocnenoBaTenbHOE, MapajlieIbHOE, CMEIIAHHOE COCTMHEHNE MPOBOIHUKOB.

Pabora onexkTpudeckoro Toka. 3akoH Jhxoymns—Jlenma. MoiHOCTh
AIEKTPUYECKOTO TOKA.

DIIEKTPOABWKYILASI CUJIa U BHYTPEHHEE COMNPOTHUBJICHHE HCTOYHUKA TOKA.
3axon Oma 11 oHOM (3aMKHYTOM) 5ieKTpruyeckol 1ienu. KopoTkoe 3aMbIkaHHe.

DJIEKTpOHHAsI ~ MPOBOJMMOCTb  TBEPIBIX  METAUIOB.  3aBUCHUMOCTH
CONPOTHUBIICHUSI METAJUIOB OT TeMInepaTypbl. CBEpXIPOBOAUMOCTb.

DIIEKTPUUYECKUN TOK B BakyyMme. CBOMCTBA 3JIEKTPOHHBIX MMyYKOB.

[TonynpoBOJHUKM. CobOcTBeHHas u MpUMECHasI MPOBOJUMOCTh
norynpoBoAHUKOB. CBOMCTBA p—n-niepexoaa. [1omynmpoBoIHUKOBEIE TPUOOPHI.

OJIEKTpUYECKUA TOK B  pacTBOpax M  paciuiaBax  dBJIEKTPOJIUTOB.
DIIEKTPONIUTUYECKAS TUCCOLUALUSA. DIEKTPOIIU3.



DJIEKTpUUYECKU TOK B Ta3zax. CaMOCTOATEIbHBIM M HECAMOCTOSITEIbHbBIN
pazpsan. Monuus. [Ltazma.

TeXHUYEeCKHEe YCTPOMCTBA U MPAKTUYECKOE MPUMEHEHHUE: aMIIEpMETP,
BOJITMETP, pEOCTaT, HUCTOYHUKM TOKA, »JJEKTPOHArpeBaTelbHbIC IPUOOPHI,
AJIEKTPOOCBETUTEIBHBIE TPUOOPHI, TEPMOMETP COMPOTUBIICHUS, BAKYYMHBINA U0,
TEPMUCTOPHI ¥ (OTOPE3UCTOPHI, MOTYIPOBOTHUKOBBIN AMOI, TaThBaHHUKA.

Jlemoncmpayuu

N3mepeHne Cuitbl TOKA U HAIIPSKEHUS.

3aBUCUMOCTh CONPOTHUBIICHUS HWJIMHAPUYECKUX MPOBOJHUKOB OT JJIUHBI,
TUIOIIAIH TTONIEPEYHOI0 CEUYEHHUS U MaTepuaa.

CwmenianHoe COeJMHEHUE MPOBOTHUKOB.

[Ipsamoe wu3MepeHue »BIEKTpoABMXKYIIEeW cuibl. KopoTkoe 3aMblkaHHe
raJbBaHUYECKOI0 JIEMEHTA U OLIEHKA BHYTPEHHETO COMPOTUBIICHUS.

3aBUCUMOCTh COITPOTUBIICHUSI METAJIJIOB OT TEMIIEPATYPHI.

IIpoBOAMMOCTE 3JEKTPOJIUTOB.

HckpoBoli paspsia U MPOBOJAUMOCTD BO3yXa.

OIHOCTOPOHHSS TPOBOJUMOCTD JUOAA.

Yyenuueckuii sxcnepumenm, nabopamopmsie pabomel

N3yyeHune cMemanHoro COeIMHEHUs pE3UCTOPOB.

N3mepeHne 3JIeKTpOABMKYIIEW CUJIBI MCTOYHMKA TOKA M €r0 BHYTPEHHETO
COIIPOTHUBIICHUS.

HaGmonenue snekrpoiusa.

MexnpeaMeTHbie CBA3H

N3yuenne kypca ¢pusuku 6a30Boro ypoBHs B 10 kiacce OCyIIECTBISETCS C
Y4ETOM COJIEPKATEIIBHBIX MEKIPEIMETHBIX CBS3€HM C KypcaMH MaTEMAaTHKH,
OMOJIOTHH, XUMHH, Teorpaduu U TEXHOJOTUH.

Mesicnpeomemnvie nousamusi, CBA3aHHbIE C WU3YYEHHEM METOJIOB HAay4YHOTO
MO3HAHUS: SIBICHUE, HAy4HBIM (hakT, TUIOTe3a, (U3UYECKass BEIMYMHA, 3aKOH,
Teopusi, HaOII0ICHHUE, SKCIIEPUMEHT, MOJICTTUPOBAaHUE, MOJIENTh, U3MEPECHHE.

Mamemamuka: pelleHUE CUCTEMbl ypaBHEHUM, JUHEWHas QYHKIUS,
napaboia, runepOona, ux rpauku U CBOMCTBA, TPUTOHOMETPUUECKUE (PYyHKIIUU:
CHUHYC, KOCUHYC, TAHT'€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO,
BEKTOPBI U UX MPOCKIHNHU HA OCU KOOPANHAT, CIIO)KEHUE BEKTOPOB.

buonocus: MmexaHndeckoe ABUKEHUE B )XKUBOW mpupoje, auddysus, ocMmoc,
TEITI000MEH KMBBIX OPraHU3MOB (BHUABI TEIUIONEpPEaur, TEIIOBOC PaBHOBECHE),
AJIEKTPUYECKUE SABIICHUS B ) KMBOU MIPUPOJIE.

Xumus: TACKPETHOE CTPOECHUE BENIECTBA, CTPOCHUE AaTOMOB U MOJIEKYJI, MOJIb
BEIIECTBA, MOJISIPHAs Macca, TEIUIOBbIE CBOMCTBA TBEPIBIX TEI, XKUAKOCTEU U



ra3oB, JJICKTPUYECKHE CBOWCTBA METAJJIOB, AJICKTPOJIUTHUYECKAS TUCCOLMAIINS,
raJibBaHUKA.

l'eoepaghus: BnaxxHOCTh BO3/1yXa, BETPhI, 0apoMeTp, TEPMOMETP.

Texnonocus: mpeoOpa3oBaHUE NBIKEHUH C HCIOJIB30BAHUEM MEXaHH3MOB,
y4€T TpEeHHS B TEXHUKE, MOAIIUITHUKN, HCIOJb30BaHUE 3aKOHA COXPaHCHHS
UMITyJIbca B TEXHUKE (pakeTa, BOJAOMET W JApPYTHE), JBHraTelb BHYTPECHHETO
cropanus, mapoBas TypOWHA, OBITOBON XOJOIWIBLHUK, KOHIUIIMOHEDP, TEXHOJIOTHH
MOJIYYCHUS COBPEMEHHBIX MaTepHaJIoB, B TOM YHCJIE HAHOMATepUalIOB, U
HAHOTEXHOJIOTHH, 3JIEKTPOCTATHYECKasi 3alluTa, 3a3eMJICHHE JIIEKTPONPHOOpOB,
KCEpOKC, CTpYHHBIH MIPUHTED, AJIEKTPOHArPeBaTEIIbHBIC puOOoPHI,
AIIEKTPOOCBETUTENIbHBIC TPUOOPHI, TATbBAaHUKA.

11 KJIACC

Paznen 4. JiekTpoaAuHAMUKA

Tema 3. Macnummnoe none. IneKmpomacHUmMHAas UHOYKYUA

IlocTostHHBIE  MarHUTHL.  B3auMonelcTBHE  NMOCTOSHHBIX  MarHHUTOB.
MaruutHoe mone. Bektop MarHuTHOM uWHAyKIWU. [lpuHuun cynepno3unuu
MAarHUTHBIX TMoJied. JIMHMM MarHuTHOM WHAYKIMU. KapTuHa JWHUI MarHUTHOU
WHIYKIMH MOJI IOCTOSTHHBIX MarHUTOB.

MarauTHoe TOJ€ TPOBOAHMKA ¢ TOKOM. KapTuHa 5nWMHMI WHIYKUUH
MAarHUTHOTO TOJISl JJIMHHOTO MPSAMOTO MPOBOJHUKA M 3aMKHYTOTO KOJIBIEBOTO
MIPOBOJIHUKA, KaTYIIKU ¢ TOKOM. OnbIT Dpcrena. B3anmoaelctBue npoBOJHUKOB C
TOKOM.

Cuna AMnepa, €€ MOJlyJIb U HallpaBJICHUE.

Cuna Jlopenua, e€ MOysib U HalIpaBJieHUE. [[BUKEHHE 3apsiKEHHOW YaCTHUILIbI
B OJTHOPOJHOM MarHuTHOM MoJje. PaGota cuisl Jlopenria.

SIBneHne 3IEKTPOMAarHUTHOW WHAYKUHUM. [IOTOK BEKTOpa MAarHUTHOM
MHOYKIUWA. OJEKTPOABWKYINAS CWia HHAYKUUH. 3aKOH 3JIEKTPOMAarHUTHOU
nHaykuuu dapanes.

BuxpeBoe »siexkTpuueckoe Tmose. IJIEKTPOABMKYIIAS CUJIa WHAYKIWHA B
MIPOBOJIHUKE, IBUAKYIIEMCS TTOCTYIATEILHO B OJJHOPOJHOM MAarHUTHOM IIOJIE.

ITpaBuiio Jlenua.

NHayKTUBHOCTh. SIBJI€HHME CaMOMHAYKIMU. OJIEKTPOABWKYIIAsS CHJIA
CaMOMHAYKIIHH.

DHEprusi MarHUTHOTO MOJISI KATYIIKUA C TOKOM.

DJIEKTPOMArHuTHOE TOJIE.

TexHuueckue yCTpOWCTBA M NPAKTUYECKOE TMPUMEHEHHUE: TMOCTOSHHbIC
MAarHUThl, AJIEKTPOMArHUTHI, DSJIEKTPOJABUTATEIb, YCKOPUTEIU JJIEMEHTApPHBIX
YaCTHUIl, THIYKIIMOHHAS TIE€Yb.



Jlemoncmpayuu

OnbIT OpcTena.

OTKJIOHEHHUE JIEKTPOHHOI'O Ty4YKa MAarHUTHBIM TIOJIEM.

JIMHUYM MHIYKIMHA MAarHUTHOTO TIOJISL.

B3aumopelicTBue IByX NPpOBOJHUKOB C TOKOM.

Cuna Amnepa.

JlerictBre cuiibl JIopeHIa Ha HOHBI DJIEKTPOJIUTA.

SBiIeHUE ANEKTPOMArHUTHOW UHIYKIIUH.

ITpaBuio Jlenua.

3aBUCUMOCTD JJIEKTPOJBMKYIIECH CUJIBI MHIYKIIMA OT CKOPOCTH MU3MEHEHUS
MarHUTHOTO MOTOKA.

SBieHNE CAaMOVHYKIINH.

Yyenuueckuii sxcnepumenm, n1abopamopmsie pabomel

N3ydyeHrne MarHuTHOTrO MOJISl KaTYIIKH C TOKOM.

UccnenoBanue AeHCTBUA MOCTOSTHHOIO MarHUTa Ha PaMKy C TOKOM.

HccnenoBanue sSBICHUS 3JEKTPOMArHUTHON MHTYKITUH.

Pa3zpnes S. KosieOanusi M BOJTHBI

Tema 1. Mexanuueckue u 31eKmpomMazcHUmMHble KOJ1€OAHUA

KonebGarenpHast  cuctema. CBOOOJHBIE  MEXaHUYECKHE  KoJieOaHMUs.
IMapmonndeckue konebanus. [lepuon, yactora, amrumMTyna u ¢asza KojaeOaHUH.
[IpykuHHBIN MaATHUK. MareMaTHU4eCKUd MASTHUK. Y PAaBHEHHE TAPMOHHYECKHUX
konebanuii. [IpeBpaiiieHre SHEPTrur NMPU rapMOHUYECKHUX KOJICOAHUSX.

Konebarenpubiii kKOHTYp. CBOOOJHBIC DJIEKTPOMArHUTHBIE KOJEOaHUSA B
UJeaqbHOM KoJIeO0aTeTbHOM KOHType. AHAJIOTUS MEXIy MEXaHWYECKUMHU U
AJIEKTPOMArHuTHBIMU KoJjiebanusmu. @dopmyrna Tomcona. 3akoH COXpaHEHUs
SHEPTHH B UJCaTbHOM KOJeOaTeIbHOM KOHTYPE.

[IpencraBienne o 3aTyXarUX KojeOaHUusX. BbIHYK/IeHHbIE MEXaHUYECKHE
KoJniebanus. Pezonanc. BeiHyK/IeHHbBIE AIEKTPOMAarHuTHBIEC KOJIEOaHuUs.

Ilepemennblii  TOK. CHHYCOMIANbHBIM TEPEMEHHBIA TOK. MOIIHOCTH
MEPEMEHHOr0 TOKa. AMIUIUTYJHOE W JCHUCTBYIOIIEE 3HAYEHUWE CHJIBI TOKA H
HaNpsKEHUS.

Tpanchopmarop. IIpousBoacTBo, mepemaadya u MoTpedIeHUE AIEKTPUUCCKON
SHEPruU. JKOJIOTUYECKUE PUCKHU MPU MPOU3BOACTBE AEKTposHepruu. KynbTypa
HCTIOJIb30BAHUS JJIEKTPOIHEPTUM B TTIOBCEAHEBHOM KU3HH.

TexHUYECKHE YCTPOWCTBA MU IPAKTHUYECKOE NPUMEHECHUE: BJICKTPUYECKUU
3BOHOK, TE€HEPATOP MEPEMEHHOI0 TOKA, IMHUHU JIEKTPOIIEpEe1ay.

Jlemoncmpayuu

HccnenoBanne mnapamMeTpoB KojieOaTebHOW CHUCTEMBI (TIPY>KUHHBIM WM
MaTeMaTUYECKUM MasSTHHK).



HabGnronenue 3aTyxaronmx KojaeOaHu .

HccnenoBanuie CBOWCTB BBIHYKICHHBIX KOJIEOAHUI.

Ha6monenue pe3onanca.

CB0OOIHBIE 3JIEKTPOMArHUTHbIE KOJICOAHMUSI.

OcuuiorpaMMbl (3aBUCMMOCTH CHJIbI TOKA U HANPSDKEHUS] OT BPEMEHM) IS
AIEKTPOMArHUTHBIX KOJIeOaHM.

Pe3oHaHc nmnpu MOCIEenOBATEIbBHOM COEAUMHEHUH PE3UCTOpPA, KATYLIKH
MHIYKTUBHOCTHU Y KOHJIEHCATOPA.

Mopenb JIMHUM 3JIEKTPONEPEIayH.

Yuenuueckuu sxcnepumenm, n1abopamopmuvie pabomul

HccnenoBanue 3aBUCUMOCTU MepUoAa MajbIX KoJeOaHHUI rpy3a Ha HUTH OT
JUTMHBI HUTH W Macchl Tpy3a.

HccnenoBaHne NEPEMEHHOIO TOKa B LENH W3 IOCIENOBATENBHO
COEIMHEHHBIX KOHAEHCATOPA, KaTyIIKHA U PE3UCTOPA.

Tema 2. Mexanuueckue u 3I1eKmMpPOMAZHUNHbBLE 60IHbL

MexaHnueckue BOJIHBI, YCIOBHS pacnpoctpaHeHus. Ilepumon. CxopocTtb
pacrpocTpaHeHusi M JuIMHA BOJHBI. [lomepeyHble W MPOAOJIBHBIE BOJIHBL.
WNuTtepdepenuus u 1upakius MEXaHH4eCKUX BOJIH.

3Byk. CkopocThb 3ByKa. [ poMkocTh 3ByKa. Beicota Tona. TemOp 3ByKa.

DNEKTPOMAarHUTHBIE BOJIHBI. Y CJIOBHUS M3JyYECHHS SJEKTPOMATHUTHBIX BOJIH.
B3anmuas opuentanus BektopoB E, B, V B anekTpomarautHoil BoiHe. CBOCTBa
AJIIEKTPOMArHUTHBIX BOJIH: OTPa)XEHHUE, MpEeIOMIICHUE, MOJspu3anus, AUPpaKus,
uHTepdepennrs. CKOpocTb 31EKTPOMArHUTHBIX BOJIH.

[[Ixana >7€KTPOMAarHUTHBIX BOJIH. [IpUMeHEHUE 3JIEKTPOMArHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpyuHUHKIIBI paAUOCBA3U U TENEBUICHUS. Pannonokanus.

DIIEKTPOMAarHUTHOE 3arpsI3HEHHUE OKPYKAIOIIEN CPEBI.

TexHudueckue ycTpOWCTBA W TNPAKTUYECKOE IPUMEHEHHUE: MY3bIKAJIbHbBIC
MHCTPYMEHTHI, YJbTPa3ByKOBas JAMArHOCTUKA B TEXHUKE W MEIMIMHE, pajaap,
paaroNpuEMHUK, TEJIEBU30p, aHTeHHa, TenedoH, CBY-neus.

Jlemoncmpayuu

OO6pa3oBaHue U pacrpoCcTpaHEHUE ONEPEYHBIX U IPOJOJIbHBIX BOJIH.

Konebmromeecs Teno Kak HICTOYHHK 3BYKa.

Habmonenne oTpakeHus ¥ MPeIoMIICHUS MEXaHUYECKHUX BOJIH.

Ha6monenne uarepdepenunu u Auppakiini MEXaHUYECKUX BOJIH.

3BYKOBOM PE30HAHC.

HaGmtonenne cBsI3U TPOMKOCTH 3ByKa W BBICOTHI TOHA C aMIUTUTYAOUH H
4acTOTOM KoJieOaHuM.



HccnenoBanre  CBOMCTB ~ DJIGKTPOMArHUTHBIX ~ BOJIH:  OTpa)XCHUE,
npesioMyIeHue, NoJspu3anus, Tudpakiuus, UHTephepeHIus.

Tema 3. Onmuxa

I'eomerpuueckass onruka. IIpsMoiMHENHOE paclnpoCTpaHEHUE CBETa B
ogHOopoaHoOuU cpexe. JIyu cBera. ToueyHbli HICTOYHUK CBETA.

OTtpaxkeHue cBeTa. 3aKOHBI oTpaxxeHusi cBeta. [locTtpoenue nzoOpaxeHuit B
IIJIOCKOM 3€pKaje.

[Ipenomienue cBera. 3aKOHBI MIpesIOMIIEHUs cBeTa. AOCONIOTHBIN MOKa3aTeb
npenomienus. [lonHoe BHyTpeHHee oTpakeHue. [IpenenbHbI yroia mogHOTO
BHYTPEHHETO OTpaKeHUSI.

Hucnepcust ceeta. CiaoxHbI coctaB 6enoro ceta. LIBer.

CobOuparomue u pacceuBaromue JUH3bL. ToHkas suH3a. DokycHoe
paccTosiHHEe W ONTHYecKas cuja TOHKOM nuH3bl. [locTpoenue uzolOpaxkeHHil B
coOuparoumx 1 paccenBarouux jduH3zax. Gopmyna TOHKOW JUH3BI. YBeIUYEHUE,
JaBaeMoe JINH30M.

[Ipenensl NPUMEHUMOCTH T€OMETPUUECKOMN ONTUKH.

BonnoBas ontuka. WuTepdepenmus cBera. KorepeHTHblE HCTOYHHKH.
VYcnoBust HaOMIOAEHUS MAaKCUMYMOB W MHUHHUMYMOB B HMHTep(EpeHLHMOHHOMN
KapTUHE OT JBYX CUH(]a3HBIX KOT€PEHTHBIX UCTOYHUKOB.

Hudpakius cBera. JudpakuvonHas pemérka. YCIOBUE HaOIIOIEHUS
[JIaBHBIX ~MAaKCMMyMOB TIpU  TAJ€HUM MOHOXPOMAaTUYECKOrO0 CBE€Ta Ha
IUGPaKIMOHHYIO PEIIETKY.

Ilonspusauus ceera.

TexHuueckue ycTpoiicTBAa W MPAKTUYECKOE TPUMEHEHHE: OYKH, JIyna,
doToamnmapaT, NPOEKIMOHHBIA amnmapar, MHUKPOCKOI, TEJIECKOI, BOJOKOHHAs
OITHKA, NU(PPpaKIIMOHHAS PEIIETKA, MOJISIPOUI.

Jlemoncmpayuu

[IpsimonMHElHOE paclpoCTpaHEHUE, OTPAXKEHUE U MPEJIOMIICHUE CBETA.
OnTuueckue npulOOpBHI.

[TonHoe BHYTpeHHEE OTpakeHue. Mojesb CBETOBOA.

HccnenoBanuie cBOWCTB M300paKeHUH B JIMH3AX.

Monenu MUKpOCKOIa, TeJIeCKOTIA.

HaGnronenue naTepdepeHiium crera.

HaGnronenue nudpakuuu cBera.

Habmonenue nucnepcuu cBera.

[Tony4yeHue crekTpa ¢ MOMOIIbIO TPU3MBI.

[TonydyeHue crekTpa ¢ MOMOIIbIO AUPPAKITUOHHON PEHIETKY.

Habmonenne nosisipu3anuu cBeTa.

Yuenuueckuii sxcnepumenm, 1abopamopmsie pabomel



N3Mmepenne nokasaTessi NpeIoMIICHUS CTEKIIA.
HccnenoBanue cBOMCTB M300paKeHUM B JIMH3AX.
HaGnronenue nucnepcuu cBera.

Pazges 6. OcHOBBI cienUAJIbHOM TEOPHH OTHOCHTEIbHOCTH
['paHunbl  OpPUMEHUMOCTH  KJjaccuueckod — mexaHuku.  [locTynatel
CHEIUANIbHOW TEOPUU OTHOCHUTEIBHOCTU: HWHBAPUAHTHOCTb MOIYJS CKOPOCTH
CBETa B BaKyyMe, IPUHIIUI OTHOCUTEIBHOCTH DUHINITEHHA.
OTHOCUTENIBHOCTh OJTHOBPEMEHHOCTH. 3aM€JUIEHUE BPEMEHU U COKpallleHue
JUTUHBI.
DHeprusi ¥ UMITYJIbC PENSATUBUCTCKOMN YaCTHUIIBI.

CBs13b Macchl ¢ BHCpFI/ICﬁ U UMITYJIbCOM peHHTHBHCTCKOﬁ qaCTHUILBI. 9Hepr1/151
IIOKOAI.

Pasznen 7. KBanToBas pusuka
Tema 1. Dnemenmul K6AHMOBOU ONMUKU
®otonbl. ®opmymna [Inanka cBsi3u s3HEprUH POTOHA C €TO YACTOTON. DHEPTHUs
U uMIyJbe poToHa.
OTtkpeiTue u uccienoBanue Gorodrddexra. OnpiTel A. I'. CroneroBa. 3akoHbI
dotordpdexra. YpaBuenue DiHmTeiHa s dpotoddpdexra. «KpacHas rpanuna»

dboTtorddexra.

JlaBnenue cBera. OnbiTe! I1. H. JIeOGenena.

XUMHYECKOE JIEMCTBUE CBETA.

TexHuueckue ycTpoiicTBa W MpPaKTUYECKOE MpUMEHEHHe: (OTOIIEMEHT,
dboTomaTUNK, COJIHEUHas: OaTapesi, CBETOUO/I.

Jlemoncmpayuu

®oto3¢(hHeKT Ha YCTaHOBKE C LIMHKOBOM IMJIACTUHOM.

HccnenoBanue 3akoHOB BHEHTHETO (oTOdPdeKTa.

Cseronuon.

Conneunas Oartapes.

Tema 2. Cmpoenue amoma

Mopnens atoma Tomcona. OmbiTel Pesepdopia mo paccessHUIO o -4acTHILI.
IInanerapnas moxaenb aroma. Iloctynatel bopa. M3nyueHune u morionieHue
(GOTOHOB MpU Mepexojie aToMa C OJHOIO YPOBHSI SHEpPruM Ha Jpyroil. Bumbl
cnekTpoB. CIIEKTp YPOBHEN SHEPIUU aTOMa BOJOPOA.

BonnoBsie cBoiicTBa yactull. Bosnbl ge bpoitns. KopryckyisipHO-BOIHOBOM
Iy aJli3M.

CHoHTaHHOE U BBIHYXJECHHOE U3ITyUYCHHUE.

TexHuueckue YCTpOWCTBA M MPAKTHUYECKOE MPUMEHEHUE: CHEKTPaJbHbIN
aHau3 (CIEKTPOCKO ), Jia3ep, KBAHTOBBIM KOMITBIOTED.



Jlemoncmpayuu
Mopnens onbita Pesepdopaa.
Ornpenenenue JUIMHBI BOJIHBI J1a3epa.
HabGumronenne nuHedyaThiX CIEKTPOB U3ITYUCHHUS.
Jlazep.
Yyenuueckuii sxcnepumenm, n1abopamopmsie pabomel
HabGnronenue nuHeyaToro cekrpa.
Tema 3. Amomnoe a0po
OKCIIEpUMEHTBI, JTOKA3bIBAIOIIME CIOKHOCTh CTPOECHHS siapa. OTKpbITHE
paauoaktuBHOCcTH.  OmbiTel  Pesepdopma mo  ompeneneHur0  cocTaBa
paaroakTUBHOTrO u3nydeHus. CBoiicTBa anbda-, Oera-, ramMma-u3IydeHus.
BinsHME paiioaKTUBHOCTH HA KMBBIE OPTaHU3MBI.
OTtkpeiTHEe TIpoTOHA M HeWTpoHa. Hykmonnas moxens siapa ['eitzenOGepra—
NBanenko. 3apsa sapa. MaccoBoe unciio sapa. M30Tomnsl.
Anbda-pacman. ODJEKTPOHHBIM U TIO3UTPOHHBIA OeTa-pacmazn. [amma-
U3JIly4eHue. 3aKOH paJuoaKkTUBHOTO pacrnaja.
DHeprusi CBsI3U HYKJIOHOB B siipe. SnepHblie cuibl. JleekT macchl sapa.
AnepHble peakuuu. JleneHue U CUHTES s1€Ep.
SAnepusiii peaktop. TepMosimepHbidi cuHTe3. [IpobOiieMbl M MEPCHEKTUBBI
AJIEPHOM DHEPIETUKU. DKOJIOTUYECKHUE aCIIEKThI IAEPHON SHEPrETUKHU.
DneMeHTapHble YacTULlbl. OTKPBITHE MO3UTPOHA.
MeTto1b1 HaOJIIOIEHUS U PETUCTPALIUU FI€MEHTAPHBIX YACTHII.
OyHaaMeHTaabHble B3auMoAecTBUsA. EqUHCTBO pu3nyeckoit KapTUHBI MUpA.
TexHu4yeckne ycTpOoWCTBa M MPAKTUYECKOE NMPUMEHEHHE: NO3UMETP, KaMmepa
Bunbcona, siaepHbIil peakTop, aToMHast Oomoa.
Jlemoncmpayuu
Cu€TUMK MOHU3UPYIOIINX YaCTHII.
Yuenuueckuii sxcnepumenm, n1abopamopmsie pabomel
HccnenoBanue TpeKOB YacTHI] (110 TOTOBBIM (hoTorpadusim).

Paznes 8. JiiemeHTBI acCTPOHOMUM H aCTPOPU3NKH

Orarnbl pa3BuTUs acTpoHoMuH. [IpukinanHoe U MUPOBO33PEHUYECKOE 3HAUCHHE
aCTPOHOMMUM.

Bun 3Bé3aHoro Heba. Co3Besnus, sipkue 3BE3/bI, IUIAHETHI, UX BUIUMOE
JBUKECHHE.

ConHeyHas cucreMa.

Connue. ConHeuHass akTUBHOCTh. McTounuk sHeprum ConHua u 3BE3N.
3BE31IbI, UX OCHOBHBIE XapaKTEPUCTUKH. [[narpamma «CHeKTpanbHBIA KIacc —
CBETUMOCTb». 3BE3/bl IJIaBHOW IOCIIEOBATEIbHOCTU. 3aBUCHUMOCTh «Macca —
CBETUMOCTBb» Ul 3BE37 TIJIaBHOW IOCIIEOBATEIbHOCTU. BHyTpeHHee cTpoeHue



3BE311. COBpEMEHHBIE MPEACTABICHUS O MPOUCXOXKAECHUU U 3BoItouMU CoJiHLA U
3BE3/1. DTanbl )KU3HU 3BE3].

Muneunbiii I[Iyte — nama T'anmaktuka. [lonmoxenune u aBmwxkeHue CosiHIA B
lNanmaktuke. Tunel ranaktuk. Paguoranaktuku u kBazapbl. YEpHbIE ABIPHI B sApPAX
TJIAKTUK.

Bcenennas. Pacmiupenue Beenennoit. 3akon Xa06sa. Pazberanue rajakTuk.
Teopus bosbiioro B3peiBa. PenukroBoe n3nydeHue.

Macmrabnas crpyktypa Beenennoit. Meraranaktuka.

Hepeménnbie npo6iiemMbl aCTPOHOMHUHU.

Yyenuueckue nabnooenus

HaGmonenust HeBOOpPYKEHHBIM TJ1a30M C HCIIOJIb30BAaHUEM KOMITbIOTEPHBIX
MPWIOKEHUH IJIsl ONpe/ieTIeHUs MONOKEHUsI HEOECHBIX 00ObEKTOB Ha KOHKPETHYIO
JaTy: OCHOBHBIE cO3Be311si CEBEPHOTO MONYyIIApUs U SIPKUE 3BE3/BI.

Ha6monenus B Teneckon Jlynsl, mianet, Mneunoro IlyTtu.

Oo6o0maromiee NOBTOPEHUE

Ponb ¢Qu3ukm u acTpoHOMHM B SKOHOMUYECKOM, TEXHOJIOTHYECKOMH,
COLIMAJILHOM M 3THYECKOM chepax AesTENbHOCTH YelIoBeKa, PoJib U MECTO (PU3UKHU
Y aCTPOHOMHUHU B COBPEMEHHOM Hay4yHOH KapTHHE MHpPA, posib (U3HMUECKON TEOPUHU
B (OpPMHpPOBAHMU TPEACTABICHUA O (PUINYECKONM KapTHHE MHpPA, MECTO
(bu3nYecKoil KapTHUHBI MHUpa B OOIIEM DSy COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX
MPEICTABJIEHUHN O IIPUPOJIE.

MexnpeaMeTHbie CBA3H

N3yuyenue kypca ¢usuku 6a3oBoro ypoBHs B 11 kiacce ocyiecTBIiseTcs C
Y4ETOM COJEPKATEIBbHBIX MEXKIPEAMETHBIX CBA3CH C KypcaMH MaTE€MAaTHKH,
OHMOJIOTUU, XUMUH, Teorpaduu U TEXHOJIOTHH.

Meorcnpeomemnvle nonsamusi, CBSI3aHHbIE C M3YyYEHHWEM METOJOB HAYy4YHOIO
MO3HAHUSA: SIBIEHWE, HAay4YHbIH (akT, runore3a, (uMveckas BEIMYMHA, 3aKOH,
Teopus, HAOIIOJEHUE, IKCIIEPUMEHT, MOJIETUPOBAHUE, MOJIEIb, U3MEPEHHUE.

Mamemamuka: peumieHHWE CUCTEMBl YpPaBHEHUH, TPUTOHOMETPHUYECKHUE
GyHKUMU: CHHYC, KOCUHYC, TAHT€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPUUYECKOE
TOXJECTBO, BEKTOPHl U MX MPOECKLUHUH HAa OCH KOOPAMHAT, CIIOKEHUE BEKTOPOB,
MPOU3BOJIHBIE BJEMEHTApHbIX (YHKIMM, MPU3HAKK TOJ00US TPEYroJbHUKOB,
OTIpeJIeJICHHE TUIOIIAIN TIOCKUX (PUryp u oobéma Tel.

buonocus: »nekTpuueckue SBICHHS B JKMBOM MpUpOJE, KoyieOaTelabHbIE
IBWKEHUS B )KUBOW NPHUPOJE, ONTUYECKUE SBICHUS B KMBOM NPUPOJE, IECUCTBUE
paguanvy Ha )KUBbIE OPTaHU3MBI.

Xumus: CTpOEHUE aTOMOB M MOJIEKYJI, KPUCTAJUIMYECKasA CTPYKTypa TBEPIBIX
T€Jd, MEXaHU3Mbl OOpa30BaHMS KPUCTAUIMYECKOM pEIIETKH, CHEKTpPaIbHbIN
aHaIu3.



Feoepa@uﬂ: MAar"duTHBIC IIOJIFOCa 3CMJII/I, 3aJICKM MAruvTHBIX PYI,
(I)OTOCBéMKa 3€eMHOM MMOBCPXHOCTH, IMTPCACKA3aHUC 3@MJ'I€Tp$IC€HI/H>'I.

Texnonocusi: NUHUU QJICKTpoIicpcaady, TICHECpATOp IMCPEMCHHOIO TOKa,
QJCKTPOABUTATCIIb, WHAYKIOWOHHAA II€Yb, paaap, paI[I/IOHpI/IéMHI/IK, TCICBU30DP,
AdHTCHHA, Teﬂe(i)OH, CBq-He‘IB, HpOGKL[PIOHHBIﬁ arIrapar, BOJIOKOHHAs OIITHKA,
COJIHCYHAasd 6aTapeﬂ.



IINTIAHUPYEMBIE PE3YJBbBTATBI OCBOEHHMA IPOI'PAMMBI 110
OU3UKE HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

OcBoenne yueOHOrO mpenmera «®Pusmkay Ha YpPOBHE CPEIHETO OOIIEro
oOpazoBanus (6a30BbI YPOBEHB) JOIKHO OOECIEUUTh JOCTHUKEHUE CICAYIONTUX
JUYHOCTHBIX, METAIIPEAMETHBIX M IMPEMETHBIX 00pa30BaTEIbHBIX PE3YIbTaTOB.

JINYHOCTHBIE PE3YJIBTATHBI

JIn4HOCTHBIE pe3ynbTaThl OCBOCHUS yueOHOro npenMera «Dusuka» T0mKHbBI
OTpakaTb TOTOBHOCTh M CIOCOOHOCTH OOYyYaroUIuXcsli PYKOBOJICTBOBATHCS
chOpMHUpPOBAHHON BHYTPEHHEW NO3ULMENH JUYHOCTH, CHUCTEMOW IEHHOCTHBIX
OpUCHTAIIM{, TIO3UTUBHBIX BHYTPEHHHUX  YOEXIEHHH, COOTBETCTBYIOIIHNX
TPaJMIIMOHHBIM LIEHHOCTSIM POCCHICKOro OO0IIecTBa, PacIIUPEHUE KU3ZHEHHOIO
ONbITA U OIbITA ACATEIBHOCTU B MPOLECCE peaau3alid OCHOBHBIX HaIlpaBJICHUI
BOCIIUTATEJIBHOM I€SITENHHOCTH, B TOM YHUCJIE B YACTH:

1) rpasKaaHCKOrO BOCIMTAHMS:

c(hOpMHUPOBAHHOCTH TPAXKAAHCKON MO3ULIKUH 00YUYaIOIIErocsl Kak akKTUBHOTO U
OTBETCTBEHHOT'O YJIeHA POCCUHUCKOTO OOIIECTBA;

MPUHATHE  TPATUIHUOHHBIX  OOIIEYETIOBEYECKMX T'yMAaHUCTUYECKUX U
JEMOKPAaTUYECKUX [IEHHOCTEN;

TOTOBHOCTh BECTHM COBMECTHYIO AESATEIBHOCTh B MHTEPECAX TIPaXKITAHCKOIO
oOlIeCTBa, yYaCTBOBATh B CAMOYIPABICHUH B 00pa30BaTeIbHONW OpraHu3allNig;

YMEHUE B3aUMOJIEUCTBOBATH C COLUATIBHBIMU UHCTUTYTAMU B COOTBETCTBHH C
X QYHKIUSIMU U HA3HAYCHUEM;

TOTOBHOCTh K TYMaHUTapHOM U BOJIOHTEPCKOM AEATEIBbHOCTH;

2) IaTPUOTHYECKOT0 BOCTIMTAHMS:

c(hOpMUPOBAHHOCTH POCCUHCKOU IPaXIaHCKOU UJICHTUYHOCTH,
MaTPpUOTU3MA;

LIEHHOCTHOE OTHOUIEHHWE K TOCYJapCTBEHHBIM CHMBOJIAM, JOCTHKEHUSAM
POCCUNCKHUX YUEHBIX B 00J1aCTU (PUBHKU U TEXHUKH;

3) IyXOBHO-HPABCTBEHHOI0 BOCTIUTAHUSA:

c(hOpMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO TIOBE/ICHHUS;

CIIOCOOHOCTh OILIGHMBATh CHUTYalMI0O M MPUHUMATh OCO3HAHHBIE PEIICHMS,
OpUEHTHUPYSACh HA MOPAJbHO-HPAaBCTBEHHBIE HOPMBI M IIEHHOCTH, B TOM YHUCJE B
NEATEIBbHOCTU YYEHOTO;

OCO3HAHME JTUYHOTO BKJIaJa B IOCTPOCHHUE YCTOMYMBOTO OyAYLIEro;

4) 3¢TeTHYECKOr0 BOCIIUTAHUS:

ACTETUYECKOE OTHOLICHHE K MUPY, BKIIFOYas 3CTETUKY HAYYHOTO TBOPYECTBA,
npucyuero Gu3n4eckoil Hayke;



5) TpyaA0BOro BOCIMTAHUS:

WHTEpeC K pa3MuHbIM cdepam MpodhecCUOHATLHON NeATeIbHOCTH, B TOM
YHUCJIe CBA3AHHBIM ¢ (PU3UKOM M TEXHUKON, YMEHHE COBEPIIaTh OCO3ZHAHHBIN BHIOOD
Oynymieit mpodeccun u peaau3oBbIBaTh COOCTBEHHbBIC KU3HEHHBIC TIIaHBI,

TOTOBHOCTh M CIIOCOOHOCTh K 00Opa30BaHUIO M caMOOOpa3oBaHUIO B 00JIaCTH
(bU3UKHM Ha POTSHKEHUU BCEU KU3HU;

6) 3K0JIOrM4eCKOr0 BOCIIUTAHMSA:

c(hOpMUPOBAHHOCTb JKOJOTHUECKON KYJIBTYphI, OCO3HaHWE TJIO0ATBLHOTO
XapakTepa IKOJOTUUECKUX TTPoOIeM;

IUIAHUPOBAHUE U OCYILIECTBIEHHUE JECUCTBUU B OKPYKAKOIIEU Cpelle HA OCHOBE
3HAHUS LIeJIeld YCTOMYMBOTO Pa3BUTHSI UEIIOBEUECTRA;

pacuIupeHue OIbITa JACATEIbHOCTU JKOJOTUYECKOM HaMpaBIeHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAHUH 110 (PUBHKE;

7) HEHHOCTH HAYYHOI'0 NO3HAHMSA:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHA (PU3HUECKON HAYKH;

OCO3HAHHE IIEHHOCTU HAy4YHOM JEeATEeTbHOCTH, TOTOBHOCTH B IMpoOIEcce
u3yuyeHus: (U3UKH  OCYHIECTBJISITh  MPOCKTHYH M HUCCIEIOBATEIbCKYIO
NeSATeIbHOCTh UHIUBUAYAJIBHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJIbTATBI

ITo3HaBaTe/ibHBIE YHHBEPCAJIbHBIE yYeOHbIe NeiiCTBUS
ba3oBble Jornueckue aeicTBUA:
CaMOCTOSITeIbHO  (OPMYJIMpPOBaTh W aKTyallU3UpoBaTh  MPoOJIEMY,
paccmaTpuBaTh €€ BCECTOPOHHE;
ONpeAeisaTh LEeNN ACATEIbHOCTH, 3aJaBaTh IMapamMeTpbl W KPUTEPUU HX
JIOCTHKCHUS,
BBISIBIISITH  3aKOHOMEPHOCTM W MNPOTHUBOPEYMS B  pacCMaTpUBAEMBIX
(hUBUYECKUX SBJICHUSX;
pa3pabaThiBaTh IJIaH pElIeHHs MPOOJIeMBbl C YYETOM aHAIN3a UMEIOIINXCS
MaTepHUaIbHbIX U HEMATEPUAIbHBIX PECYPCOB;
BHOCUTH KOPPEKTUBHI B JICITEIbHOCTh, OIIEHUBATH COOTBETCTBUE PE3YJILTATOB
1IeJISIM, OLICHUBATh PUCKU MOCJIEACTBUI AEITEIbHOCTH;
KOOPJAWMHUPOBATh M  BBHINOJHATH pabOTy B YCIOBHUSAX  PeajbHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;
Pa3BUBATh KPEATUBHOE MBIIIJICHUE MPU PEIICHUN KU3HEHHBIX MPOOJIEM.
Bba3oBble ucciieoBare/ibCKHe JelCTBUA:
BJIAJICTh HAYYHON TEPMHUHOJOTHEN, KIIOUEBBIMU MOHATHUSMH M METOAAMHU
(bu3UYeCKON HAYKH;



BJIaJICTh HaBBIKAMHU YUEOHO-HUCCIIEAOBATEIBCKON U TPOCKTHOM JEATEILHOCTH
B 00slacTi (PM3UKH, CHOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSATEIILHOMY MOUCKY
METOJIOB pEIICHMS 3a1ad (U3HYECKOrO COJCpKaHHUs, MPUMEHEHHUIO Pa3InIHBIX
METOIO0B IMO3HAHUS;

BJIQJCTh BHJAMU JCITCIBHOCTH TIO TIOJYYCHHIO HOBOT'O 3HAHHS, €ro
WHTEPIpETallii, TPEeoOpa30OBaHUI0 M TPUMCHCHUIO B Pa3IUYHBIX YYCOHBIX
CUTYaIlUsX, B TOM YHCJIC TIPU CO3/IaHUN YIeOHBIX IMTPOCKTOB B 00JIACTH (PU3HKHU;

BBISIBIISATh NIPUYMHHO-CJICACTBECHHBIC CBSI3M M aKTyaJlM3UpPOBaTh 3ajady,
BBIJIBUTATh THUIOTE3y €€ pelIeHUs, HaXOIUTh apryMEHTHI I JIOKa3aTelbCTBA
CBOMX YTBEP)KJICHUH, 3a/1aBaTh MMapaMeTPhbl K KPUTCPUU PEIICHUS;

aHAIM3UPOBATh TIOJYYCHHBIE B XOJC PCIICHHUS 3aJaddl  Pe3yJbTaThl,
KPUTHYECKU OIICHUBATh UX JOCTOBEPHOCTH, IPOTHO3UPOBATH N3MEHEHUE B HOBBIX
YCIIOBUSAX;

CTaBUTh H (GOPMYJIUPOBATh COOCTBEHHBIC 3amayll B 0Opa30oBaTEILHOM
JCATEIBHOCTH, B TOM YHCJIC MPU U3YUYECHUU (DU3UKH;

JaBaTh OIICHKY HOBBIM CUTYAITUsM, OIICHUBATh TPHOOPETEHHBIN OTIBIT;

yMETh IEPEHOCHTh 3HaHUSA 1O (U3MKE B TPAKTHYECKYI0 001acTh
KA3HENEATEILHOCTH;

yMETh HHTCTPUPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIaCcTeH;

BBIJIBUTATh HOBBIC UJICH, TIPE/IaraTh OpUTHHAIBHBIC ITOAXOAbI U PEIICHHUS,

CTaBUTh MIPOOJIEMBI U 33J1a4UH, JOITYCKAIOIINE aTbTEPHATHBHBIC PEIIICHUS.

Pa6ora ¢ nundpopmanmeii:

BJIJICTh HABBIKAMU TOJydYeHHUs WH(OpMaInuy (U3HUECKOTO COACpPKAHUSI U3
HUCTOYHHUKOB pa3HBIX THUIIOB, CAaMOCTOSTEIBLHO OCYIICCTBIISITh IIOWCK, aHAJIH3,
CUCTEMATH3alUI0 W HWHTEPIPETAIMI0O WHPOPMAIIMH Pa3IUYHBIX BHJIOB M (HOpM
MIPE/ICTABIICHUS,

OIICHMBATh JIOCTOBEPHOCTh HH(OPMAITUH;

UCIIOJIB30BaTh  CPEACTBA  WH(GOPMAIIMOHHBIX M  KOMMYHHUKAITMOHHBIX
TEXHOJIOTUH B PEUICHUU KOTHHUTHBHBIX, KOMMYHHKATUBHBIX W OPraHH3aIldOHHBIX
3alad ¢ CcoOMroficHUEM TpeOOBaHWK APrOHOMHKH, TEXHHUKH O€30MacHOCTH,
TUTHCHBI, PECYpPCOCOEPEeKCHMS, TPABOBBIX W OTUYCCKUX HOPM, HOPM
UH(OPMAITMOHHON O€30TTaCHOCTH;

co3JaBaTh TEKCThI (PM3UYECKOTO COJAEpKaHUS B PA3IMYHBIX (opmaTax ¢
y4€TOM Ha3HA4YCHHs WH(OPMAIIMH U IIEJICBOH ayJAUTOPUH, BBIOUpas ONTUMATbHYIO
(dbopMy TIpeICTaBJICHHUS M BU3yaJIU3all1H.

KoMMyHUKaTHBHBIC YHUBEPCAJIbHbIC YUeOHbIE 1eHCTBHSA:
OCYHIIECTBJIATh OOIIEHHE Ha Ypokax (U3MKKM W BO BHE-ypOUYHOU
NEATEIbHOCTH;



pacno3HaBaTh MPEANOCHUIKM  KOH(MIUKTHBIX CUTyallud ¥  CMAr4aTh
KOH(JIUKTHI;

pa3BEPHYTO W JIOTUYHO HM3JAraTh CBOIO TOYKY 3pPEHHUSI C HCIOJIb30BaHHEM
A3BIKOBBIX CPEJICTB;

MOHUMAaTh M HCIOIb30BATH MPEUMYILECTBA KOMAHIHON M MHAUBHUAYATbHOM
paboThI;

BBIOMpATh TEMAaTUKy M METOJIbl COBMECTHBIX NEHCTBUHA C Y4YETOM OOIIMX
MHTEPECOB U BO3MOKHOCTEHN Ka)XJ0ro ujeHa KOJIEKTHBA;

NpUHUMATh LETM  COBMECTHOW  JAESATENbHOCTH, OpPraHU30BbIBATH U
KOOPJIMHUPOBATh JEUCTBUS MO €€ IOCTHUKEHHUIO: COCTaBIATh IUJIaH JACHCTBUM,
pacnpenensiTh poiv ¢ YYETOM MHEHUHM Y4YaCTHUKOB, OOCYXJAaTh pPE3YJIbTaThl
COBMECTHOM paboThI;

OLICHMBATh KayeCTBO CBOEr0 BKJAJla U KaXJIOr0 yYacTHHKAa KOMaHIbl B
001Ul pe3yabTaT MO pa3padOTaHHBIM KPUTEPUSIM;

npeajaraTh HOBBIE IPOEKThI, OLIEHUBaTh MJE€U C TO3UIMH HOBU3HBI,
OpPUTHMHAIBHOCTH, IPAKTUUECKON 3HAYMMOCTH;

OCYIIECTBJISITh TMO3UTUBHOE CTPATETMYECKOE TMOBEJACHUE B PA3IUUYHBIX
CUTYalLUAX, IPOSBIIATH TBOPUECTBO U BOOOpaKEHUE, ObITh MHUIIUATUBHBIM.

PeryasiTuBHbIe YHUBEPCAJbHbIE YUeOHbIE 1elicTBUSA
Camoopranusanus:

CaMOCTOSITEJTbHO OCYIIECTBIISATh MO3HABATEIBHYIO JIEATEIIBHOCTh B 00JacCTH
(GU3UKH M aCTPOHOMHH, BBISBJIATH MPOOJEMBbI, CTaBUTh U (HOPMYJIHPOBATH
COOCTBCHHEIC 3aJ1a4M;

CaMOCTOSITeJTbHO COCTAaBJIATh IIJIaH PEIICHHUS PACUETHBIX M KaYeCTBEHHBIX
3a/1a4, MJIaH BBITIOJHEHUS TPAKTUYECKON PabOThl ¢ Y4ETOM UMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOYKHOCTEH U MPEATOYTECHUH;

JaBaTh OLICHKY HOBBIM CUTYaIlUsIM;

pacuIupsaTh paMKH yu4eOHOTO MpeMeTa Ha OCHOBE JIMYHBIX MPEANOYTEHUH;

7enaTh OCO3HAHHBIM BBIOOpP, aprymMeHTUpPOBaTh e€ro, OpaTh Ha ceOs
OTBETCTBEHHOCThH 32 PEIICHHUE;

OIICHUBATh MPUOOPETEHHBIN OTIBIT;

criocoOCTBOBaTh (OPMUPOBAHUIO U TIPOSIBICHUIO J3PYAUIIMHU B 00JacTH
(hU3UKH, TOCTOSIHHO TTOBBIIIATH CBOM 00pa30BaTEeIbHBIN U KYJIBTYPHBIH YPOBEHb.

CaMOKOHTPOJIb, IMOIMOHAJIBLHBIA MHTEJJIEKT:

JaBaTh OIICHKY HOBBIM CHUTYyallUsM, BHOCUTh KOPPEKTHBBI B JEATEIBHOCTD,
OIICHUBATh COOTBETCTBUE PE3YyJbTATOB IIEIISIM;

BJIaJICTh  HABBIKAMU  TIO3HABATEIILHON  pedieKCMM  KaK  OCO3HAHUS
COBEpIIAEMbIX JICUCTBUNA M MBICIHUTEIBHBIX TMPOIECCOB, HX pE3yJbTaTOB U
OCHOBAHMUI;



WCIIOJIB30BaTh MPUEMBI pedIICKCHH JJI OLICHKU CUTYaIlMH, BEIOOpa BEPHOTO
pCIICHHS;

yMETh OIICHMBAaTh PUCKH M CBOEBPEMEHHO IPUHUMATh PEIICHHS IO HUX
CHI)KCHHMIO;

MPUHUMATh MOTHBBI W apryMEHTBI APYTMX IIPH aHAJM3e pPe3yIbTaToOB
JCSATEITBHOCTH;

MPUHUMATh ce0s1, TOHUMAas CBOM HEJIOCTATKU U JJOCTOMHCTBA,;

MPUHUMATh MOTHBBI W apryMEHTBI APYTMX IIPH aHAJM3e pPe3yIbTaToOB
NCSATEIBHOCTH;

MPU3HABATh CBOE MIPABO M MMPABO APYTHX Ha OIIHOKH.

B mporecce A0CTMIKEHUS JTUYHOCTHBIX PE3yJbTaTOB OCBOCHHUS IMPOTPAMMBI
mo Qu3MKEe i1 YPOBHSA CpeAHETo oOmero oOpa3oBaHUS Yy OO0YyYaromUXCs
COBEPIIIEHCTBYETCS OMOIMOHATBHBIH UHTEJICKT, MIPEATOIar afoIHA
c(hOpMUPOBAHHOCTb:

CaMOCO3HaHMS, BKIIFOUAIOIIET0 CIIOCOOHOCTh TTOHUMATh CBOE AMOIIMOHATBHOE
COCTOSIHWE, BUCTh HAINPABICHUS Pa3BUTHS COOCTBEHHOM AMOIIMOHAILHOMN cephl,
OBITH YBEPEHHBIM B ce0e;

caMOpETyJIMPOBaHMS, BKIIOUYAIOIIET0 CaMOKOHTPOJb, YMEHHE IPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TIOBEJCHHE, CIIOCOOHOCTh aJIalnTHPOBAThCI K
OMOIMOHATIBLHBIM H3MEHEHHUSM H MPOSBJISATH THOKOCTD, OBITh OTKPHITHIM HOBOMY;

BHYTPCHHEH MOTHBAIIMH, BKIIOUYAIOMICH CTPEMJICHUE K JOCTHIKCHHIO IETH U
yCIiexXy, ONTUMHU3M, WHUIMATHBHOCTh, YMCHHE JEHCTBOBATh HCXOAS M3 CBOMX
BO3MOKHOCTEH;

OMIIATUH, BKIIOYAIONIEH CIIOCOOHOCTh MOHUMATh 3MOIMOHAIBHOE COCTOSIHHE
APYTHX, YYUTBIBATh €r0 TIPH OCYIISCTBICHUU OOIICHHS, CIIOCOOHOCTh K
COUYYBCTBHIO M COTIEPSKHBAHUIO;

COIIMAJIbHBIX HaBBIKOB, BKJIIOYAIONIHUX CIIOCOOHOCTh BBICTPAUBATh OTHOIICHHSI
C IPYTUMH JIFOJIbMU, 3a00TUTHCS, TIPOSBIIATh HHTEPEC U pa3pemiaTh KOHMOIUKTHI.

HNPEAMETHBIE PE3YJIBTATBI

K xoniy oOyuenuss B 10 kJjacce mpeaMeTHbIE pe3yibTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTPaxaTh CPOPMHUPOBAHHOCTD Y OOYJAIOIITUXCST YMEHUM

JEMOHCTPUPOBATh Ha IpHUMEpax poJib U MecTo (pu3uku B (HOPMUPOBAHUU
COBPEMEHHOM HAay4YyHOW KApTHUHBI MHpPa, B PAa3BUTUU COBPEMEHHOW TEXHHUKU U
TEXHOJOTUH, B IPAKTUUYECKOU I€ATETbHOCTH JIOIEH;

YUUTHIBaTh TpPAHUIBl TMPUMEHEHUS W3YYCHHBIX (PU3HMYECKUX MOJICIICH:
MaTepHualibHasi TOUKa, MHEepIUalIbHas cucTeMa OTcuéra, abCONMIOTHO TBEPAOE TElo,
WJICAJIBHBIN ra3, MOJIEJIM CTPOEHUS Ta30B, KUIKOCTEH M TBEPABIX TEJ, TOUCUHBIN
AIEKTPUYECKUH 3aps]l IPU pelieHur PU3NIECKUX 3a/1a4;



pacrio3HaBaTh (pu3nUecKue SBICHUS (MPOIECChl) U OOBICHATH UX Ha OCHOBE
3aKOHOB MEXAHUKH, MOJICKYISPHO-KMHETUUYECKOW TEOPHUHM CTPOCHUS BELIECTBA U
DJICKTPOAVHAMHUKHU:  PABHOMEPHOE W PAaBHOYCKOPEHHOE  MPSIMOJUHEUHOE
JBIDKCHHE, CBOOOJHOE TIaJlCHUE TeJ, JBW)KCHHE 110 OKPYXKHOCTHU, WHEPIHS,
B3auMoJielicTBue Tel, Tuddy3us, OpOYHOBCKOE JBMKEHHUE, CTPOSHUE KUIAKOCTEH
1 TBEPJIBIX TeJ, U3MEHEHUE 00hEMA TeJl MPU HarpeBaHUU (OXJIAKICHUH ), TETUIOBOE
PaBHOBECHE, WCNIAPECHUE, KOHJCHCAlHUs, IUIABJICHUE, KPUCTAJJIA3alvs, KUIICHUE,
BJIQ&KHOCTBH BO3/1yXa, MOBBIICHUE JABJICHUS I'a3a IPU €r0 HarpeBaHWM B 3aKPHITOM
cocylle, CBSI3b MEXKJIYy NapaMeTpamMyd COCTOSIHHSL Tra3a B HM30IPOLECCax,
AJICKTPHU3ALUSA TEN, B3aUMOJICUCTBUE 3aPAI0B;

OMHUCHIBATh MEXaHUYECKOE JBM)XEHHUE, UCMOJNB3YysS (U3UYECKUE BEJIUYHHBI:
KOOpJMHATA, IIyTh, IEPEMEIICHUE, CKOPOCThb, YCKOPEHHE, Macca Teja, CuJa,
UMITYJIbC Te€Jla, KUHETUYECKasi SHEPTHsS, NMOTCHUHUAIbHAS SHEPIUsA, MEXaHUYECKas
paboTa, MeXaHMYECKass MOIIHOCTh;, TPH ONHCAHUU TPABWIBHO TPAKTOBATh
(UBUYECKUI CMBICII HCTOJBb3YEMbIX BEIUYMH, HUX OOO3HAUYCHHS U E€IUHUIIBI,
HaxoJUTh (POPMYJIbI, CBS3BIBAIOIINE JAHHYIO (PU3MUECKYIO BEIIMUUHY C JAPYTUMU
BEJIMYNHAMM;

ONMCBHIBATh H3YUYCHHBIC TEIUIOBBIE CBOWCTBA TEJI M TEIUIOBBIE SBJICHUS,
UCIIONB3Yysd (U3UYECKUE BEJIMYMHBI: JaBJIEHUE Tas3a, TeMIleparypa, CpeaHss
KUHETUYECKAs] DHEPIUsl XaOTHUYECKOTO JIBMIKEHHUSI MOJIEKYJ, CPEIHEKBAAPATUYHAS
CKOPOCTh MOJIEKYJI, KOJWYECTBO TEIUIOTHI, BHYTPEHHSSA SHEprusi, padbora rasa,
KO(PPUIIUEHT TMOJE3HOTO JCHCTBUS TEIUIOBOI'O JIBUTATENsl; MPH OIMKHCAHUU
MPaBWIbHO TPaKTOBaTh (U3UYECKUN CMBICT HCIOJb3yeMbIX BEJIMYHUH, WX
0o00O3Ha4YeHUS] W CIUHUIIBI, HAXOAUTh (POPMYJIBI, CBS3BIBAIOIINE JIAHHYIO
(UBUYECKYIO BETUYMHY C IPYTUMU BEJIMYNHAM;

OTIMCBIBATH MU3YUYCHHBIC AJICKTPUUYECKUE CBOMCTBA BEIIECTBA U AJICKTPUUECKHUE
SBJICHUS (TIPOLIECCHI), UCTIONIB3Ysl (U3UUYECKUE BEIMYHMHBI: JICKTPUUYCCKUM 3apsi,
AJIEKTPUUYECKOE TI0JIE, HANPSKEHHOCTD TOJIs, MOTEHIHUAJ, PA3HOCTh MOTCHINATIOB;
MpU ONUCAHUM TIPABUIBHO TPAKTOBaTh (U3UYECKUM CMBICT HCIOIb3YEeMbIX
BEJIMYMH, UX OOO3HAUEHUS M EIUHUIIbI; YKa3bIiBaTh (hOPMYJIbI, CBSI3bIBAIOIIUE
JTAHHYIO0 (PU3HYECKYIO BEIUYNHY C IPYTUMU BETUYUHAMH;

aHAJTM3UPOBATh (PU3MYECKUE MPOIECCHl U SBJICHUS, UCIOIb3Yysd (pu3nueckue
3aKOHBI U IIPUHIIUIIBL: 3aKOH BCeMUpHOro tsarorenus, I, 11 u I 3akonsr HeroToHa,
3aKOH COXPAaHCHUsS MEXaHWYECKOW DSHEPrMH, 3aKOH COXPAHEHUS HMITYJIbCa,
MPUHLUN CYNEPIIO3ULIMU CHUJI, TPUHIUI PABHOINPABUS HHEPLMUAIBHBIX CHUCTEM
OTCYETA, MOJICKYJISPHO-KMHETUYECKYIO TEOPHUI0 CTPOEHHS BEIIECTBA, Ta30BbIC
3aKOHBI, CBSI3b CPEAHEU KMHETUYECKOW YHEPTUM TEILUIOBOTIO ABHKEHHS MOJIEKYI C
aOCOJIFOTHOW TeMIepaTypoi, MEepBbI 3aKOH TEPMOJMHAMUKH, 3aKOH COXPaHCHHS
AIEKTPUYECKOrO 3apsjaa, 3akoH KylloHa, Npu 3TOM pa3iauyarh CJIOBECHYIO



(bOpMyIMPOBKY 3aKOHA, €r0 MaTeMaTUYECKOE BBIPAKEHUE M YCIOBUS (TpaHUIIBL,
00J1aCTH) MPUMEHUMOCTH;

OOBSICHATH OCHOBHBIC TPUHIMIIBI JACHCTBUSA MAallWH, MPUOOPOB W
TEXHUYECKUX YCTPOWMCTB; pa3inuaTh YCIOBHS UX OE30MAaCHOTO HCIIOJIb30BAHUS B
MTOBCEHCBHOM KM3HU;

BBITIOJIHATD JKCIIEPUMEHTBI TI0 HCCIICIOBAHUIO (U3UYCCKUX SBICHUU W
MPOIIECCOB C HCIOJIb30BAaHUEM TMPSAMBIX W KOCBEHHBIX HM3MEPCHHUH, TPH 3TOM
dbopmynupoBath mpoOJeMy/3agady U TUIOTE3y Yy4eOHOro DKCIEPUMEHTA,
coOMpaTh YCTaHOBKY W3 IMPEIJIOKEHHOTO OOOpYyIOBaHUS, MPOBOIUTH OIBIT H
(bOpMyITHpPOBATH BHIBOIBI;

OCYIIECTBIIATH MPSMBIE M KOCBEHHBIC U3MEPCHHS (PU3NYCCKUX BEIMYMH, TIPH
ATOM BBIOMPATh ONTHUMAJBHBIN CIIOCOO HM3MEPEHHUS M WCIOJIb30BaTh HM3BECTHBIC
METO/IbI OIICHKHU TIOTPEITHOCTEH N3MEPECHHU;

UCCIICIOBATh  3aBUCHUMOCTH  MEXIYy  (QU3NYECKUMH  BEIUYMHAMH  C
WCITIOJIb30BAaHUEM TPSMBIX H3MEPCHHH, MPU 3TOM KOHCTPYHPOBAaTh YCTAaHOBKY,
(bUKCHpPOBaTh PE3YNbTATHl IMOJYYCHHOW 3aBUCHUMOCTH (M3UYCCKUX BEIMYHUH B
BUJIe TaOIHIl ¥ TpauKOB, AETaTh BBIBOBI MO Pe3ybTaTaM HCCIEI0BAHNUS;

coOro1aTh mpaBuiia 0€30MacHOrO TpyJa MPH MPOBEJACHUH UCCIICOBAHUN B
pamMKax yd4eOHOTo »SKCIepUMEHTa, Y4eOHO-HMCCIEeNOBATEILCKOH M TMPOCKTHOU
AESITENFHOCTA C MCTIOIB30BAaHUEM H3MEPHUTEIBHBIX YCTPOWCTB U J1a00OpaTOpHOTO
000py1I0BaHMUS;

pemaTrh pacu€THblE 3a7a4ydl C SIBHO 3aJaHHOW (DU3UYECKOM MOJIEIbIO,
UCTIONB3Ys (U3HUECKUE 3aKOHBI U IPUHIIMIIBI, HA OCHOBE aHAM3a YCJIOBUSA 3a/1a4u
BBEIOMpATh (DU3UYECKYIO MOJIEIb, BBIACIATh (PU3NUYCCKHE BEIMYUHBI M (POPMYIIHI,
HEOOXOAMMBIE ISl €€ peIleHus, MPOBOJUTH PACYEThl M OILIEHWBATH PEATHHOCTH
MOJIYYCHHOT'0 3HAYCHHS (PU3HUCCKON BEJTMYUHBI,

pelIaTh Ka4eCTBEHHBIC 3a/1a4M: BBICTPAUBATh JIOTHYECKH HEMTPOTHBOPEUHBY IO
[ETIOYKY PAaCcCYXICHUH C OMOpOoil Ha HM3y4YCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH M
(bu3NYeCcKUe SBICHUS;

UCTIONB30BaTh  TMPH  pEHICHWH  y4eOHBIX  3a7ad  COBpPEMCHHBIC
WH(OPMAITMOHHBIC TEXHOJIOTHH JUIS TIOMCKA, CTPYKTYPHUPOBAHUS, MHTECPIIPETAIIUN
W TIpEJICTaBlICHUs YUeOHOW W HAYYHO-TIOMYJIAPHOW WH(OpPMAIUH, TTOTYICHHOW W3
Pa3IUYHBIX KCTOYHUKOB, KPUTUYECKH aHAJTU3UPOBATH MOJyIacMyH0 HH(POPMAIIHIO;

MIPUBOJIUTH MIPUMEPHI BKJIaJIa POCCUMCKUX U 3apyOCIKHBIX YUEHBIX-(U3UKOB B
pa3BUTHE HAyKH, OOBSICHEHHE IMPOIECCOB OKPYKAIOMIETO MHpa, B pPa3BUTHE
TEXHUKH U TEXHOJIOTHH;

UCTIONb30BaTh TEOPETHUYECKHE 3HAHUS MO (U3UKE B MOBCEIHEBHON KU3HU
s obecriedeHusi 6€30MacHOCTH TP OOpallleHHH ¢ MPUOOpaMu U TEXHUIECKUMU



YCTPONCTBAMU, JIUISI COXPAHEHUS 370POBbS M COOJIOCHUS HOPM SKOJOTHYCCKOTO
MOBEJICHUS B OKPYXKAIOIICH cpeJie;

paboTaTh B TpyINIle C BBHIIOJHEHUEM pPa3IUYHBIX COLMAIBHBIX POJIEH,
IUIAHUPOBATh PabOTy TPYIIbI, PalMOHAIBHO pacHpelesaTh OOSI3aHHOCTH U
TUTAHUPOBATh JIEATCIBHOCTh B HECTAHJAAPTHBIX CUTYallUsSX, aJICKBATHO OIICHHBATH
BKJIaJ] Ka)KJIOTO M3 YYaCTHUKOB I'PYIIIHI B PEIICHUE paCCMAaTPUBAEMOI MTPOOIICMBI.

K xonmy oOyuenuss B 11 kJjacce mpeaMeTHbIe pe3yibTaThl Ha 0a30BOM
YPOBHE JOJIKHBI OTPaKaTh C(HOPMUPOBAHHOCTD Y OOYYAOIIUXCS YMEHUM:

JCMOHCTPHUPOBATh HA TMPUMEpPAX POIb U MeCTO (PU3UKH B (DOPMUPOBAHHUH
COBPEMCHHOW HAayYHOW KapTUHBI MHUpPa, B Pa3BUTUU COBPEMEHHOW TEXHUKU U
TEXHOJIOTUH, B TMPAKTHYECKOW ACATCIBHOCTH JIIOJACH, ICJIOCTHOCTh M €IUHCTBO
(bu3MYeCKOoi KapTHHBI MUPA;

YUUTHIBATh TPAHUIBI TPUMEHCHHS W3YYEHHBIX (PU3NYECKHX MOJICIICH:
TOYCUYHBIA AICKTPUYCCKUIN 3apsi, Jyd CBETa, TOYCUHBIN UCTOYHHK CBETA, sACpHAs
MOJIeJIb aTOMa, HYKJIOHHAs MOJENb aTOMHOIO Sapa MPH PEIICHHH (PHU3UISCKUX
3azay;

pacno3HaBaTh (pU3WYECKUE SBJICHHS (IIPOIECCHI) U OOBSACHATh UX HA OCHOBE
3aKOHOB 2JICKTPOJUHAMUKHA W KBAHTOBOH (DU3HMKU: JIEKTPUUYECKAs MTPOBOIUMOCTD,
TEIJIOBOE, CBETOBOE, XMMHUYECKOE, MAarHMTHOE JICMCTBUS TOKA, B3aMMOJICHCTBHE
MarHuTOB, JJICKTPOMArHWUTHAas WHIYKIUSA, JEHCTBHE MArHUTHOTO TIIOJS Ha
MIPOBOJHUK C TOKOM W JBIDKYIIMKCS 3apsjl, 3JICKTPOMArHUTHBIC KOJeOaHUS W
BOJIHBI, TPSMOJMHEHHOE pACIpPOCTPAaHEHHE CBETa, OTPaKEHHE, IPEIOMIICHHE,
uHTeppepeHnus, audpaknuus W TOJApU3alus CBETa, JHCIEPCUsS CBeTa,
dbotoanexTpuueckuit 3pdext (potorddekT), cBeTOBOE NaBIeHUE, BOSHUKHOBEHUE
JUHEHYATOr0 CIIEKTpa aTroMa BOJOpPOJA, €CTECTBEHHAas M HMCKYyCCTBEHHAas
PaOaKTHBHOCTb;

ONKMCHIBATh W3YYCHHBIC CBOHCTBA BelIeCTBA (IICKTPUYCCKHE, MArHUTHEIE,
ONTHYECKHE,  DJEKTPUYCCKYID  MPOBOAMMOCTH  pa3IMYHBIX  Ccped) |
DJICKTPOMArHUTHBIC SIBJICHUS (TIPOIECCHI), HWCIOJB3YysS (DHU3UYCCKUE BEIHUUHBI:
DIIGKTPUYECKHUI 3apsiji, CHJa TOKA, JJIEKTPUUECKOE HAMPSIKEHHE, DIIEKTPUUECKOE
COINPOTUBJICHHUE, Pa3HOCTh MOTEHIIMAIOB, AJIEKTPOJABIDKYIIAs CHia, paboTa TOKa,
WHIYKIIMS MarHuTHOTO TIoJsl, cwia Awmrepa, cwia JlopeHIla, WHIYKTUBHOCTH
KaTYIIK{A, SHEPrHs 3JICKTPUYCCKOTO M MArHUTHOTO IOJICH, TIEPHOJ M YacToTa
KojeOaHuii B KoyiebaTeabHOM KOHType, 3apsij W cujla TOoKa B MpoIecce
TapMOHUYCCKUX JJICKTPOMAarHUTHBIX KojeOaHUH, (OKYCHOE pacCTOSHUE U
ONTHYECKAsl CHJIAa JIMH3BI, TPHU OIKMCAHWHM TPABUIBLHO TPAKTOBATh (PU3MUYECKUIM
CMBICIT HCIIOJIb3YEMBIX BEJIWUYHMH, HMX OOO3HAYCHHS W CIAWHMIIBI, YKa3bIBaTh
GopMyJIB, CBS3BIBAIOIIMEC JAHHYIO (DHU3UYECKYI0 BEIUYHHY C JPYTHMH
BEJINYMHAMU;



OMHUCHIBATh HW3YUYCHHBIC KBAHTOBBIC SIBJICHUS W TMPOIECCHI, HCIOJIb3YS
dbu3uYecKre BEIUYUHBI: CKOPOCTh AJICKTPOMArHUTHBIX BOJIH, JJIMHA BOJIHBI U
4acToTa CBETa, YHEPrUs U UMITYJIbC (POTOHA, MEepUOo/1 NOJypaciaga, SHEPIrus CBI3U
aTOMHBIX siIEp, TPU OMUCAHUM TPABWIBHO TPAKTOBATh (PU3MYECKUN CMBICT
WCIIOIb3YEMbIX BEJUYWH, MUX O0O3HAYEHUs] W CIWHHUIIBI, yKa3bIBaTh (HOPMYIIBI,
CBS3BIBAIONIME JAHHYIO (U3MYECKYIO BEJIUYMHY C JIPYTMMU BeJIUYHMHAMHU,
BBIYUCIISITh 3HAUCHUE (DU3NYECKOM BEIIMYHMHBI,

aHAIM3UPOBATHh (PU3MYECKHE TMPOILIECCHl U SIBJICHUS, UCIONb3Ys (PU3NYECKHE
3aKOHBI W MPUHIUIBL: 3aKOH OMa, 3aKOHBI MOCIEAOBATENBLHOTO U MapajlieIbHOTO
COEJIMHEHHUS TMPOBOJHUKOB, 3akoH JIkoyns—JIeHna, 3akOH 3JIEKTPOMarHUTHOM
WHIYKIMH, 3aKOH TPSMOJIMHEHHOTO0 PacIpOCTpaHEHUsI CBETA, 3aKOHBI OTPaKCHUS
CBETa, 3aKOHBI MPEJIOMJIEHUSI CBETa, ypaBHeHUE DUHIITeHHa ansa Pororddekra,
3aKOH COXPAaHEHMsSI DHEPrUH, 3aKOH COXPAHEHMsS] MMIYJbCa, 3aKOH COXpaHEHUS
AIEKTPUUECKOTO 3apsija, 3aKOH COXPaHEHHs MAacCOBOIO 4YMciia, MocTynarsl bopa,
3aKOH PaJIMOAKTUBHOTO pacmaja, Ipu 3TOM pa3jinyaTh CIOBECHYIO (POPMYIHUPOBKY
3aKOHA, €ro MaTeMaTH4YeCKOE BBIpAXKEHHE U YCJIOBHUS (TpaHUIbI, 00JaCcTH)
MIPUMEHUMOCTH;

OTpEeNeNATh HANlpaBJIeHUE BEKTOPa MHIAYKIIMK MAarHUTHOTO TOJIsS IIPOBOIHUKA
C TOKOM, cuiIbl AMriepa u cuisl JIopeHiia;

CTPOUTh M OIUCHIBaTh H300paKEHHE, CO3/1aBAEMOE IUJIOCKUM 3€pKajioM,
TOHKOM JIMH30M;

BBITIOJTHATh JKCIIEPUMEHTHI 110 HCCIICIOBaHUI0 (U3UYECKUX SBJICHUN WU
MIPOIIECCOB C HCIIOJIB30BAHUEM IMPSAMBIX U KOCBEHHBIX HU3MEPEHHUH: MPU ITOM
dbopmynupoBath TpoOJeMy/3agady M THUIOTE3y Y4eOHOro IKCIIEPUMEHTA,
coOupaTh YCTaHOBKY M3 MPEMJIOKEHHOTO O0OpYIOBaHUS, MPOBOJUTH OMNBIT U
(bopMyIUpPOBaTH BHIBOJIBL;

OCYIIECTBJISITh MPSIMbIE M KOCBEHHBIC M3MEPEHUS (PU3NUECKUX BEIUYHH, TPU
ATOM BBIOMpPATh ONTHUMAJILHBIA CIIOCOO M3MEPEHHS U HUCIIOIb30BaTh H3BECTHHIC
METO/IbI OLICHKH MOTPEIIHOCTEeH U3MEPECHU;

UCCJIEeIOBAaTh 3aBUCUMOCTH (PU3MYECKHX BEJIIMYUMH C HCIOJIb30BAHUEM
NPSMBIX WU3MEPEHUN: TMPH 3TOM KOHCTPYHPOBATh YCTaHOBKY, (UKCHPOBATH
pe3yIabTaThl MOJTYYCHHOW 3aBUCUMOCTH (U3WYECKUX BEJIWYWH B BHUAC TaOIHUI[ U
rpauKoB, 1eaTh BHIBOBI IO pe3ybTaTaM UCCIEeI0BaHMUS;

coOro1aTh npaBuia 0€30MacHOro Tpyda MpHU MPOBEIACHUU HCCIEAOBaHUM B
pamMKax ydeOHOro JHKCIEPUMEHTa, Yy4eOHO-HCCIEIOBATENbCKON M MPOEKTHOU
JESTENbHOCTU C WCIOIb30BAHUEM H3MEPHUTENbHBIX YCTPOMCTB U J1abOOpPaTOPHOTro
000py1I0BaHMS;

pemarb pacy€THble 3a7ayd C SBHO 3aJaHHOM (PU3MYECKOM MOJENblo,
UCIOJIb3Ysl (PU3MUECKUE 3aKOHBI U MPUHLUIIBI, HA OCHOBE aHaIM3a YCJIOBHS 3aJja4u



BbIOMpATh (DU3MUECKYI0 MOJIEb, BBIACIATh (PU3NYECKHE BEIUYUHBI U (POPMYIIHI,
HeoOXxoauMble NIl €€ pelleHUs, MPOBOJUTh Pacdy€Thl M OIEHUBATH PEaJIbHOCTH
MOJIYYEHHOI'0 3HAUeHHs (PU3UUECKON BETUYUHBI;

penaTh KaYECTBEHHBIE 3a/1a4i: BBICTPAUBATh JIOTUYECKH HEPOTUBOPEUUBY IO
LETOYKY PACCYKIECHHUM C OMOpOM Ha HM3Y4YEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH H
busnyecKkue sIBICHUS;

UCIIOJIb30BaTh ~ MPU  pEIIeHMH  y4yeOHbIX  3aJa4y  COBpPEMEHHbBIC
MH(OPMAIIMOHHBIE TEXHOJIOTUH I TIOUCKA, CTPYKTYPUPOBAHUS, UHTEPIIPETAIIUN
U Tpe/ICTaBleHUs Y4eOHOU M HAay4YHO-TOMYJISIpPHOW MH(OpPMAIUU, MOJTYYSHHOU U3
Pa3TUYHBIX HICTOYHUKOB, KPUTUYECKH aHATTM3UPOBATH MOJy4aeMyr0 HHPOPMAIIHIO;

OOBSACHATh NPHUHIMUIBI JCHCTBUS MAalIUH, NPUOOPOB M TEXHUYECKUX
YCTPOMCTB, pa3yinyaTh yCIOBUSA UX 0€30MaCHOTO UCIOJb30BaHUS B TTOBCEIHEBHOM
KU3HH;

MPUBOJUTH MPUMEPHI BKIIaJ]a POCCUMCKUX U 3apyOEKHBIX YUEHBIX-(U3UKOB B
pa3BUTHE HAyKU, B OOBSICHEHHE IPOILIECCOB OKPYXKAIOLIEr0 MHUpa, B pa3BUTHE
TEXHUKHU U TEXHOJIOTHIA;

UCIIOJIb30BaTh TEOPETHYECKUE 3HAHUS MO (U3MKE B MOBCETHEBHON >KU3HU
s o0ecriedeHus: 6€30MacHOCTH MpU OOpaIlEeHUU ¢ MPUOOpaMu U TEXHUYECKUMU
YCTPONCTBAMU, JIJISi COXpAHEHUs 370POBbSl M COOJIOJEHUS HOPM 3KOJOTHYECKOTO
MIOBEJICHUS B OKPY>KalOLEH Cpelie;

paboTaTh B TpyHIle C BBHIIOJHEHWEM pPa3IUYHBIX COLMAJIBHBIX pOJEH,
IUIAHUPOBATh pabOTy TPYMIbl, PAUMOHAIBHO pacHpelesiTh OOS3aHHOCTH U
IJJAHUPOBATH JIESITENLHOCTh B HECTAHAAPTHBIX CUTYalMsSIX, aJI€KBATHO OLICHUBATh
BKJIAJT K&KJIOTO U3 YYaCTHUKOB IPYMIIbI B PEIIEHUE pacCMAaTPUBAEMON MTPOOIEMBI.



TEMATHYECKOE IINTAHUPOBAHMUE

10 KJIACC
KosmmuecTBo yacos DJIeKTPOHHBIE
HaumeHoBaHuUe pa3/iesioB U TeM (uugposbie)
Ne n/n Kontpoabnsie | IIpakTuyeckue
NporpaMmsbl Bcero o0pa3oBaTejibHbIE
padoTsl pa6oTsl
pecypcesl

Paszpen 1. DUSUKA U METOAbI HAYYHOI'O IIO3HAHUS

1.1 ®u3rKa ¥ METOIbI HAYYHOTO MO3HAHHS 2 Bubmorexa [OK
: AIbL HayL https://m.edsoo.rw/7f41bf72
Hrtoro no pasgeny 2
Pazgen 2. MEXAHUKA
Bubmuoteka IIOK
21 Kunewaruica > https://m.edsoo.rw/7f41bf72
bubmmoreka [JOK
2.2
HAunsavmka 7 https://m.edsoo.ru/7f41bf72
Bbubnuorexa IIOK
2.3 3 6 1 1
AKOHBI COXPaHCHHS B MEXaHHKE hitps://m.edsoo.rw/7f41b72
Hrtoro no pazneny 18
Pazgen 3. MOJIEKYJISIPHASI ®U3UKA U TEPMOAUHAMUKA
31 OCHOBBI MOJIEKYJIIPHO-KMHETHYECKON 9 | Bubmuorexa IJOK
’ Teopun https://m.edsoo.ru/7f41bf72
Bubmuoreka IIOK
3.2 OCHOBBI TEPMOJMHAMHUKH 10 1 https://m.cdsoo.rw/7RA1bET2
33 ArperatHbie COCTOSIHUS BEIIECTBA. 5 Bubmmoreka [JOK
’ ®da3oBbIe MIepexopl 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

Hrtoro no pasgeny 24
Paznen 4. 9JIEKTPOJJUHAMUKA
Bbubmuoteka IIOK

41 DUeKTpOCTATHIG 10 https://m.edsoo.ru/7f41bf72
42 ITocTosiHHBIN 3nekTprdecknii TOK. Toku B 12 Bubmmoreka [JOK

’ Pa3IAYHBIX Cpelax https://m.edsoo.ru/7f41bf72

Hroro no pazneny 22

PezepsHoe Bpemst 2

OBLIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68



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

11 KJIACC

KoummuecTBo yacos DJIeKTPOHHBIE
HaumeHoBaHue pa3ieioB U TeM uudpoBbie
Ne n/m P Kourpoabusbie | Ilpakruveckue (ubp )
NpOrpamMmbl Bcero odpa3oBaTe/IbHbIE
padoTsl padoTsl
pecypcbl
Paznen 1. SJJIEKTPOAUHAMUKA
11 MarsuTtHoe nosne. DNeKTpoMarHuTHas 1 | 3 Bubmmorexa [JOK
’ WHIYKLUS https://m.edsoo.ru/7f41¢97¢
Hroro no pazneny 11
Paznen 2. KOJIEBAHUS U BOJIHbI
21 MexaHN4ecKue U AIEKTPOMarHUTHBIE 9 1 Bubmmorexa LIOK
’ KOJIeOaHust https://m.edsoo.ru/7f41c97¢
29 MexaHn4YecKne B AIEKTPOMarHUTHBIE 5 | Bubimmorexa LIOK
’ BOJIHBI https://m.edsoo.ru/7f41c97¢
bubmoreka [JOK
2. 1
3 Onrika 0 3 https://m.edsoo.ru/7f41c97¢c
Uroro no paznmeny 24

Pazjea 3. OCHOBBI CITIEIITAAJILHOM TEOPUM OTHOCUTEJILHOCTH

31 OCHOBBI CTIEIHATIEHONW TEOPHU 4 | Bubmmorexa LIOK
’ OTHOCHUTEIIBHOCTH https://m.edsoo.ru/7f41¢97¢
Hroro no pazneny 4
Paznen 4. KBAHTOBASI ®U3UKA
. Bbubnuoreka IIOK
4.1 DJIeMEHTBI KBAHTOBOM ONTHKHU 6 hitps:/m.cdsoo.ru/7f41c9Tc
4.2 CrpoeHune atoma 4 Bbubmorexa [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/7f41¢97¢

4.3 ATOMHOE S11pO

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

Hroro mo pasneny

15

Paspen 5. 3JIEMEHTBI ACTPOHOMUU U ACTPOPU3UKHU

5.1 DneMeHTbl aCTPOHOMUU U acTpo(pu3nKu 7 bubmmorexa LIOK
https://m.edsoo.ru/7f41c97¢c

Hroro no pa3neny 7
Paznen 6. OBOBIIAIOLIEE IOBTOPEHUE

6.1 O6o0maroiee MoBTOpeHue 4 Eﬁ?ﬁfﬁggg 41097c
Hroro no pasaeny 4
PesepBHoe Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68



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




IHOYPOYHOE NIVTAHUPOBAHUE

10 KJIACC
KoummuecTBo yacos DJIeKTPOHHbIE

Ne nuppoBbIe

Tema ypoka Konrtpoabubie | IlpakTuueckue ®p
n/n Bcero o0pa3oBaTesIbHbIE

padoTsl padoTsl
pecypchbl
®dusnka — Hayka o npupone. Hayunsie bubmuotexa [JOK

METO/IbI O3HAHHUSI OKPYXKAIOIEro MUpa

https://m.edsoo.ru/ff0c32¢2

Poutb 1 MecTo Qu3uku B popMupoBaHUU

2 COBPEMEHHOI HayYyHOU KapTHHBI MUPa, B 1 buGmorexa TOK
P N Y P vp ’ https://m.edsoo.ru/ff0c33e6
MPAKTUYECKOH JIESITEIbHOCTH JIIOASH
Mexanunueckoe neuxenne. OTHOCUTELHOCTh
3 MEXaHW4ecKoTo JBkeHus. [lepememenue 1 Bubmiorexa [IOK
a - Hiepemert ’ https://m.edsoo.ru/ff0c3508
CKOpOCTb, YCKOpEHHE
4 PaBHOMEpHOE NIPSIMOJIMHEWHOE JBHKEHUE 1 Bubmiorexa [IOK
pHoe fp A https://m.edsoo.ru/f0c3620
5 PaBHOyCcKOpeHHOE NpsAMOIHUHENHO e | bubnuorexa IJOK
JBIOKEHHE https://m.edsoo.ru/ff0c372¢
6 CBoboHOE najieHune. Y CKopeHue | Bubmmoreka LIOK
¢cBOOOIHOTO IaIEHUS https://m.edsoo.ru/ff0c39cc
7 KpuBonuneitnoe nemxenue. [[pmkenne | bubmuoreka [JOK
MaTepruatbHOM TOUKH MO OKPY>KHOCTH https://m.edsoo.ru/ff0c3ada
[Ipuanmn otHOCcHTENBHOCTH [ anmes.
8 MNuepunanbabie cucteMsl otcuera. [lepBorii 1 Bubmiorexa [IOK
pit - Hep https:/m.edsoo.ru/ff0c3be8
3akoH HrioToHa
9 Macca tena. Cuna. IIpuniun cynepno3unuu | bubnuotexa I[JOK

cui. Bropoii 3akon HeroroHa ams

https://m.edsoo.ru/ff0c3be8



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
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8

MaTCpHaIIBHOﬁ TOYKH

10 Tperuii 3akoH HploTOHA /11 MaTepUanbHbIX bubnuotexa IJOK
TOYEK https://m.edsoo.ru/ff0c3be8
1 3aKoH BCceMUpPHOro TsaroreHus. Cuna bubnuorexa IJOK
TsxecTu. [lepBas kocMu4eckas CKOpOCThb https://m.edsoo.ru/ff0c3d00
bubnuroreka [JOK
12 Cuna octu. 3akoH ['yka. Bec Tena
yopyr Y https://m.edsoo.ru/ff0c3el8
Cuna tpenus. Koapduunenr tpenus. Cuna
13 cor OTiBneHmI m ql)/l(busnmeHmf Tena B bubmorexa [OK
P P https://m.edsoo.ru/ff0c3f76
JKHUIKOCTH WITH Ta3e
ITocrynarenbHoe U BpalaTeabHOE ABUKEHHUE
14 a0COJIOTHO TBEPIOTO Tesa. MOMEHT CHIIBL. bubmmoreka [JOK
IInedo cuiel. YcnoBust paBHOBECHS TBEPAOTO https://m.edsoo.ru/ff0c41a6
Tena
Mmirynec MaTepHanbHOI TOUKH, CHCTEMBL
15 MaTepHalbHBIX TO4YeK. IMITyIlbCc cuitbl. 3aKOH bubmorexa LIOK
COXpaHeHMs umItynbca. PeakTuBHOE https://m.edsoo.ru/ff0c43d6
JBIDKECHHE
Pa6ora u MomHOCTE cuibl. KuneTnueckas
16 SHEprus MartepHaibHOW Touku. Teopema 06 BuGmmorexa LIOK
p P o P https://m.edsoo.ru/ff0c4502
HM3MEHCHNH KHHETHYECKOH SHEPTHH
ITorenunansras >ueprus. [loreHnmansHas
17 9Heprus ynpyro aeGopMHpOBaHHON bubmotexa [JOK
npyxunbl. [loTeHnnanbHas sHeprus tena https://m.edsoo.ru/ff0c461a
BOJIM3H TOBEPXHOCTH 3eMIIU
IToTeHnnanbHBIE U HEIOTEHIMAIBHBIC CHIIBL.
bubmmoreka [JOK
18 CB#13b pa0OThI HETIOTECHIUATBHBIX CHII C

M3MEHEHUEM MEXaHIMIECKON OHEPTUn

https://m.edsoo.ru/ff0c478¢c



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
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https://m.edsoo.ru/ff0c478c

CHCTEMBI Tell. 3aKOH COXpaHCHUA
MeXaHHIeCKOH OHEPrun

20

21

JTaGoparopHas pabora «/cciiejoBanne cBsi3u
paboThI CHIIBI C H3MEHEHHEM MEXaHHMYECKOM
SHEPTUH Tella Ha TPUMEPE PACTKECHUSL
PE3HHOBOTO JKI'yTa»

KourpospHas pabora o teme «KuHemaTnka.
JuHamuKa. 3aKOHBI COXpaHEHHS B
MEXaHHUKE»

OCHOBHBIE MOJIOKEHUS MOJIEKYIISIPHO-
KHHETHYeCKoii Teopuu. BpoyHoBcKoe
nemwkenne. Iudysus

Bubmuoreka IIOK
https://m.edsoo.ru/ff0c4b74

Bubmuoreka IIOK
https://m.edsoo.ru/ff0c4dc2

22

XapakTep IBIKCHHS M B3aUMOICHCTBUS
4acTHIl BeniecTBa. Moeu CTpOeHHs ra30B,
JKUJIKOCTEH ¥ TBEPABIX TEI

23

Macca mosiekyi. KonudecTBo BemecTsa.
TTocTrostHHast ABoTaapo

24

Tennosoe paBHOBecue. Temneparypa u eé
n3mepenue. llkana remneparyp Lenscus

25

W neansuslii raz3 B MKT. OcHoBHOE
ypaBHenne MKT

Bubmuoreka IIOK
https://m.edsoo.ru/ff0c4fde

26

AOcouoTHas TeMIiepaTypa Kak Mepa cpeiHeit
KHHETHYECKOI SHEPTUH IBMKCHUS MOJICKYIL.
VYpaBuenue MenzeneeBa-Kianeiipona

bubmmorexa [JOK
https://m.edsoo.ru/ff0c511e

27

3akon [lanpToHa. ['a30BbIe 3aKOHBI

28

Jlaboparopnas pabora «lccnenoBanue
3aBUCHMOCTH MEX]Iy lIapaMeTpaMu
COCTOSIHHS Pa3pEeKEHHOTO Ta3a)



https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2
https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e

I/ISOHPOHCCCLI B UACAJIBHOM ra3€ v ux

bubnurorexka [JOK

29
rpaguyeckoe mpeacTaBICHUue https://m.edsoo.ru/ff0c570e
BuyTpeHHss S5HEprust TepMOIMHAMUYECKON
30 CHUCTEMBI U CIIOCOOBI €€ M3MEHEHHUSI. Bubmmoreka LIOK
KommuecTBo TerutoTs! n paboTa. BHyTpeHH A https://m.edsoo.ru/ff0c5952
SHEPIHs 0JHOATOMHOTO HAEabHOTO rasa
31 Buner rerutonepenaun BuGmmorexa OK
A pen https://m.edsoo.ru/ff0c5¢36
VhenbHas TEMI0EMKOCTE BEIECTRA.
32 KonnuecTBo TemnoTs! npu Termonepeaade Bu6mmorexa LIOK
. p perate. https://m.edsoo.ru/ff0c5¢36
AnuabaTHbIN npouece
3 IlepBrlit 3aKOH TEPMOJUHAMUKHU U €TO bubmoteka [JOK
TIPUMEHEHHUE K M30ITPOIiEccam https://m.edsoo.ru/ff0c5efc
34 HeoOpatumMocTh npoLeccoB B PHPOIE. Bubmnoreka LIOK
BTopoii 3akoH TepMOIUHAMUKH https://m.edsoo.ru/ff0c6230
35 Ipuanmn gevicteus u K1/ TeruroBoit Bubmnorexa LIOK
MAITUHBI https://m.edsoo.ru/ff0c600a
36 Iukn Kapuao u ero KITJI
37 DKOJOTHYECKHE IPOOIEMEI TEIUIOIHEPTeTUKHI
13 O6o6maromuit ypok «MosekyssipHast Bubmmoreka LIOK
(uzuka. OCHOBBI TEPMOJMHAMUKHNY https://m.edsoo.ru/ff0c6938
KonTponbHas paboTa o Teme
39 «MosekynsipHas ¢pusuka. OCHOBBI buGmorexa IOK
YIAp ' https://m.edsoo.ru/ff0c6a50
TEPMOIUHAMUKI
40 TlapoobOpa3oBaHue U KOHICHCALUS. Bubmoreka LIOK
Hcnapenue u kurneHne https://m.edsoo.ru/ff0c63b6
41 AOCOIOTHAsI M OTHOCUTENbHAS BIAXKHOCTh Bubmoreka LIOK

BO31yxa. HacbleHHslil nap

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
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https://m.edsoo.ru/ff0c64d8

Teépmoe teno. Kpucrammueckue n
amMopQHEIe TeNla. AHU30TPOIHS CBOHCTB

bubnmroreka [JOK

42
KpucTaiuioB. JKuKue KpucTauibl. https://m.edsoo.ru/ff0c65f0
CoBpeMeHHbIE MaTepuabl
43 [InaBnenne n kpucramu3anus. Y aeapHas Bbubmuoreka IIOK
TertoTa iasnaeHus. CyomuManus https://m.edsoo.ru/ff0c6708
bubmroreka [JOK
44
YpaBHeHHUE TEMI0BOroO OanaHca hitps:/m.edsoo.ru/fl0c6820
45 DnexTpu3aus Tei. DISKTPUIECKAN 3apsil. bubmmoteka [JOK
JIBa BHA NEKTPUIECKUX 3apsAA0B https://m.edsoo.ru/ff0c6bee
TIpoBOHUKH, TUINEKTPUKH U
46 HCI:JI OBOJIHUKHU 3a1<§H COXpaHEHHs Bubmmorexa [OK
YHpOBOL ’ P https://m.edsoo.ru/ff0c6bcc
JNEKTPUUECKOTO 3apsia
47 Bsaumopeticteue 3apsinoB. 3akon Kynona. Bubmmoreka LIOK
Toueunslit aneKTpHUECKUil 3apss https://m.edsoo.ru/ff0c6eced
Hanpspk€HHOCTB IEKTPUUESCKOTO TIOJIS.
48 [IpuHIMI Cynepno3unuy 3eKTPUIECKUX Bubmuorexa [IOK
p “H ynep t . p https://m.edsoo.ru/ff0c6df2
none. JIuuuu HanpsHKEHHOCTH
49 PaboTa cui1 SJIeKTPOCTaTUUECKOTO MOJISL. bubmoreka [JOK
ITorenmain. Pa3HoCTh MOTEHINAIOB https://m.edsoo.ru/ff0c6f00
TIpoBOIHUKY M AUDIICKTPHKU B
50 SHI;K 0CTaTUYECKOM nonIe Bubmorexa [IOK
P ) https://m.edsoo.ru/ff0c7018
JlusnexTpuueckas IPOHUIIAEMOCTb
.. Bubmoreka LIOK
51 Onexrpoémrocts. Konnencaro
P A P https://m.edsoo.ru/ff0c7126
52 ONeKTPOEMKOCTH ILIOCKOTO KOHAEHCATOPa. bubnuotexa IJOK
OHeprus 3apsHKEHHOr0 KOHJeHcaTopa https://m.edsoo.ru/ff0c72¢0
53 JlaGopartopHas pabota "HU3mepenue



https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c72c0

3NIEKTPOEMKOCTH KOHIeHcaTopa"

54

55

56

IIpuHIMn fefcTBUSA U IPUMEHEHHE
KOH/IEHCATOPOB, KOIUPOBAJILHOTO arapara,
CTpYHHOTO IpUHTEpa. DIEKTpOCTaTHYECKas
3aIUTa. 3a3eMIICHHE IEKTPOTPHOOpOB

DNEKTPUYCCKUil TOK, YCIOBHUS €0
cymecrBoBanusl. [locTostHHbIH TOK. Crita
toka. Hanpsokenune. ConpoTuBiieHHe. 3aK0H
Oma Ju1sl y9acTka Henu

IocnenoBarenbHOE, NapalIeNnbHOE,
CMEIIAaHHOE COSIMHEHUE TIPOBOIHHUKOB.
Jlaboparopnas pabora «M3yuenne
CMEIIAaHHOTO COCJMHEHUS PE3HCTOPOB)

Bbubmuoreka 1IOK
https://m.edsoo.ru/ff0c74{0

57

PaboTa 1 MOIIIHOCTB JIEKTPUUECKOTO TOKA.
3akon [xoyns-Jlenna

Bubmuoreka IIOK
https://m.edsoo.ru/ff0c7838

58

59

60

61

3akoH OMa Jis1 TOJTHO# (3aMKHYTOM )

3HeKTpPI‘{CCKOI>i eIu. Kopon(oe 3aMBbIKaHHE.

Jlaboparopnas pabdora «M3mepenne DJIC
HCTOYHHKA TOKA U €r0 BHYTPEHHETO
COIPOTHBIICHUSY

DIIEKTPOHHAS TIPOBOANMOCTD TBEPIBIX
METaJIOB. 3aBUCUMOCTb COTPOTHBIICHUS
METAJIOB OT TEMIIEPATYPHL.
CBepXIpOBOANMOCTE

DJeKTpuuecKuil ToK B Bakyyme. CBoiicTBa
JIIEKTPOHHBIX TYIKOB

TomynpoBoaHUKH, HX COOCTBEHHAS U
MpUMECHas TPOBOIUMOCTE. CBOIiCTBa p—n-

Bubmoreka LIOK
https://m.edsoo.ru/ff0c7ae0

Bbubmuoreka IIOK
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

nepexoa. I1oynpoBoAHIKOBEIEC IPHOOPHI

DneKTpuYecKUi TOK B PaCTBOPax n

62 pacruiaBax 3JI€KTPOJIMTOB. | bubnuotexa IJOK
DJNEKTPOJIMTHYECKas TUCCOLALUSL. https://m.edsoo.ru/ff0c82ba
OnekTponuns
DNeKTpUYECKH TOK B rasax.

63 CaMOCTOSITETTbHBIN M HECAMOCTOSTEIbHBIN 1 buGmmorexa TOK

https://m.edsoo.ru/ff0c84ae
paspsn. Moxnaus. [lnazma
DJieKTpUYecKre MPUOOPBI U YCTPOHCTBA M UX
64 i aKTIE‘IeCKOC I I/]:I)MGH:HI/IC };'I I;BI/IJ'Ia 1 buGmorexa IOK
p P P https://m.edsoo.ru/ff0c86fc
TEXHUKU 0€30MaCHOCTH
bubmmoreka [JOK
i 1

65 O06o0maromuit ypok «31eKTpoinHAMUKA hitps://m.edsoo.ru/f0c88he
KonTponbsHas paboTa mo Teme

66 «Qnexrpocraruka. I1ocTosHHbIHA 1 bubmoteka [JOK
JNEKTpUUeCKUil TOK. TOKM B pa3InuHbIX https://m.edsoo.ru/ff0c8a8a
cpenax»

67 Pesepuslii ypok. KonTpossHas pabora mo 1 bubmoreka LIOK
TeMe "DieKkTpoguHaMuKa https://m.edsoo.ru/ff0c8c56

68 PesepBusiii ypok. O6001a0ImIKi ypoK 1o | bubmmoreka [JOK
temam 10 kmacca https://m.edsoo.ru/ff0c8f6c

OBIIEE KOJIMYECTBO YACOB I10 I[TPOI'PAMME 68
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11 KJIACC

KosmmuecTBo yacos DJIeKTPOHHbBIE
Ne uu¢posbie
Tema ypoka Konrtpoabubie | IlpakTuueckue
n/n Bcero 00pasoBaTe/bHbIE
pa6oTsl padoTtsl
pecypchbl
[locTosiHHBIE MarHUTHI ¥ UX
| B3auMo/elicTeue. MaruuTtHoe nose. Bextop | Bubmorexa LIOK
MAarHUTHOW MHAYKIMY. JINHUU MarHUTHOU https://m.edsoo.ru/ff0c9778
HMHAYKLIHAU
MarHuTHOE 10Jie TPOBOHUKA C TOKOM.
2 OmnblT Dpcrena. Bzaumogelicteue 1 Bubmzorexa [OK
P ’ https://m.edsoo.ru/ff0c98fe
MIPOBOJJHUKOB C TOKOM
3 Jlaboparopnas pabora «M3yueHune | | bubmoreka [JOK
MAarHUTHOTO IOJIS KaTYIIKHA ¢ TOKOM» https://m.edsoo.ru/ff0c98fe
JlelicTBHE MarHUTHOTO MOJIsL HA IPOBOIHUK C
4 toxoM. Cuna Amnepa. JlabopatopHas paboTta | | bubmoreka [JOK
«HccnenoBanue aeicTBUSA HOCTOSIHHOTO https://m.edsoo.ru/ff0c9acO
MarHuTa Ha paMKy ¢ TOKOM»
JlelicTBEe MarHUTHOTO TOJIS HA
5 JIBHKYIIYIOCS 3apsDKEHHYI0 yacTuily. Cuia 1 BuGmorexa [IOK
YHY P YO Y https://m.edsoo.ru/ff0c9df4
Jlopenua. Pabora cuibl Jlopenna
DnekTpoMarHuTHas MHAYKIMA. [loTox
6 BeKTOopa MarHuTHOM uuaykuuu. D/1C |
HMHAYKLIUU. 3aKOH AJIEKTPOMarHUTHON
unaykuun dapanest
4 Jlaboparopnas pabota «ccnenoBanue | | bubmoreka [JOK

SIBJICHUSA 3HeK’I‘p0MaFHI/ITHOf/'I UHAYKOUN»

https://m.edsoo.ru/ff0cal50



https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c98fe
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WHIyKTHBHOCTS. SIBIICHUE CAMOMHIYKIIHH.
O/1C camonHIyKIIMHA. DHEPTHsI MAarHUTHOTO
IIOJISI KaTYIIKH ¢ TOKOM. DJIEKTPOMAarHUTHOE
mnoje

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

10

11

TexHUYeCKUE YCTpOICTBA U MX TPUMCHEHHE:
TTOCTOSIHHBIC MarHUTBI, AJIEKTPOMArHHUTHI,
JJIEKTPOIBUTATEN b, YCKOPUTEIH
9JIEMEHTAPHBIX YaCTHII, HHIYKIIMOHHAS T1eYb
Oo6o6uraromuii ypok «MarHuTHoe moJe.
DJIeKTPOMarHUTHAST HHAYKIIHSD

KontpospHas paboTa o TeMe «MarHutHoe
mose. DJIeKTPOMarHUTHAS HHITYKIIHS

BbubmoTeka [JOK
https://m.edsoo.ru/ff0cab82

Bbubmmorexa IIOK
https://m.edsoo.ru/ff0cad58

12

CB0OOOTHBIC MEXaHUYECKHE KOJICOAHNSI.
T'apmonndeckue Koyebanus. Y paBHEHHE
rapMOHMYECKHX KojeOanuii. [IpeBpamenue
9HEPTUU

Bbubmmorexa IIOK
https://m.edsoo.ru/ff0caf06

13

14

15

JlaboparopHas pabora «Mccnenosanne
3aBHCHMOCTH [IEPHUOIA MANIBIX KOJIeOaHUH
rpy3a Ha HUTH OT JUTMHBI HUTH U MacChl
rpy3a»

KomnebarensHIit koHTYp. CBOGOAHBIE
JJIEKTPOMATrHHUTHEIE KOJICOaHUS B HICATHHOM
KoJIeOaTeTbHOM KOHTYpE. AHATIOTHS MEX Y
MEXaHHYECKHMH U JIEKTPOMArHUTHEIMHI
KOJIeOaHMSIMU

®opmyna Tomcona. 3aKk0H COXpaHEHUS
9HEPTUH B U/ICATLHOM KOJIe0aTEIbHOM

KOHTYpe

Bubmuoreka [JOK
https://m.edsoo.ru/ff0cb820

Bbubmmorexa IIOK
https://m.edsoo.ru/ff0cb9c4



https://m.edsoo.ru/ff0ca600
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HpeHCTaBHCHI/IC 0 3aTyXarumux KOJICOAHHSIX.
BLIHy)KZ[eHHLIC MEeXaHUYECKHe KOJIcOaHusI.

Bubmorexa [IOK

16 Pesonanc. Bemyxnennsie https://m.edsoo.ru/ff0cbb86
UIEKTPOMATHUTHEIE KOJICOaHUS
Ilepemennslit Tok. CHHycOUAANbHBIN
17 TIepeMEHHBIN TOK. MOITHOCTH IEPEMEHHOTO Bubmorexa LIOK
TOKa. AMIUTMTYJHOE H JIeHCTByIOIIEe https://m.edsoo.ru/ff0cbd34
3HAYCHHE CHJIBI TOKA U HATIPSDKCHHUS
18 Tpancdopmarop. [IpousBoacTBo, nepenada u
noTpebIeHNE NEKTPHYECKON SHEPT I
YCTpoHCTBO U IPAKTHUECKOE TPUMEHEHHE
19 9JIEKTPUUYECKOT0 3BOHKA, T'eHepaTropa Bubmmorexa OK
B https://m.edsoo.ru/ff0cc324
NEePEeMEHHOT0 TOKa, JIMHUH dJIeKTpornepeaad
DKOJIOTHYECKHE PUCKHU TIPH IPOU3BOJICTBE
20 snexkrposHeprun. KyiapTypa ncnonabs3oBanus
3JIEKTPOIHEPT UM B TIOBCETHEBHOMN JKU3HU
MexaHuueckue BOJIHbI, YCIIOBUS
21 pactipoctpanenus. [lepuoa. Cxkopocts bubmmoreka [JOK
pacrpoCTpaHEHUs U JJINHA BOJIHEI. https://m.edsoo.ru/ff0cca54
IlonepeyHbie 1 MPOJOIBHBIC BOJTHBI
» 3Byk. CKOpocTh 3ByKa. [ pOMKOCTB 3BYyKa. Bubmorexa LIOK
Beicora Tona. TemOp 3ByKa https://m.edsoo.ru/ff0cccOc
23 DJIeKTPOMAarHUTHBIC BOJHBI, UX CBOWCTBA U Bubmorexa LIOK
ckopocTsb. [1Ikana 3eKTpOMarHUTHEIX BOJIH https://m.edsoo.ru/ff0ccfe0
2 [IpuHIMITBI PaAMOCBA3U U TEIEBUACHHS.
PasButHe cpencts cBs3u. Panuosnokauus
25 Koutponbshas padora «KonebaHus 1 BOTHBI» Bubmorexa [IOK

https://m.edsoo.ru/ff0cc6f8
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[psiMoHEHOE pacpocTpaHeHUE CBETa B

BbubmuoTexa [JOK

26 0JIHOPOIHOH cpenie. ToueuHblil HCTOUHUK
AAHOPOA pel https://m.edsoo.ru/ff0cd350
cserta. Jlyd ceera
OtpaxkeHue cBeTa. 3aKOHbI OTPAKEHUS
27 cBera. [locTpoeHne n300pakeHHi B MIIOCKOM Bubmiorexa [IOK
’ p P https://m.edsoo.ru/ff0cd4e0
3epkaie
IIpenomnenue cera. [lonHoe BHyTpeHHEee
28 orpakenue. [IpeneabHplil yroi IoaIHoro Bubmzotexa [IOK
P P 4 https:/m.edsoo.ru/f0cd7f6
BHYTPEHHET 0 OTPayKEHUS
29 Jlaboparopnas pabora «M3meperue Bubmorexa LIOK
TOKa3aTes IPeJIOMIICHUS CTEKIIa https://m.edsoo.ru/ff0cd67a
Jlunzer. [ocTpoerne n300paXkeHUi B JIMH3E.
30 dopmyna TOHKOHN JIMH3bL. YBeIUUYEHUE bubmmorexa LOK
pMY ’ https://m.edsoo.ru/ff0cddl e
JIMH3bI
31 JlabopartopHas pabota «/ccnenoBanue
CBOICTB N300pa)KEHUH B JIMH3aX)
Hucnepcus cera. COXKHBIN cOCTaB 6e10ro
32 csera. L[ger. Jlaboparopnas pabora
«Habnronenue aucnepcun CBeTa»
13 Wurepdepenuus ceera. Audppakuus cBera. bubmuorexa [JOK
JudpaxnroHHas pemerka https://m.edsoo.ru/ff0ced22
34 ITonepedHOCTH CBETOBBIX BOJIH. Bubmorexa LIOK
Tlonsipuzanus ceera https://m.edsoo.ru/ff0cf02e
35 Onruueckue NpudOps! U yCTPOHCTBA U
yCIIOBUS UX 0€30I1aCHOTO MPUMEHEHHUS
I'panu1b! NPpUMEHUMOCTH KIACCUYECKOM
N Bubmorexa LIOK
36 MexaHuku. [loctynarsl crieruanbHON Teopun

OTHOCHUTCIIBHOCTHU

https://m.edsoo.ru/ff0cf862
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OTHOCHUTEIIBHOCTh OJTHOBPEMECHHOCTH.

Bubmorexa [JOK

37
3ameieHnEe BpEMEHH U COKpAIIEHUE JUTHHBI https://m.edsoo.ru/ff0cfa42
DHeprusi 1 UMITYIIbC PEIATUBUCTCKOM
38 yactuiel. CBSI3b MacChl C SHEPTHEr 1 buGmorexa IOK
bt P https://m.edsoo.ru/ff0cfc68
HMITYJIECOM. DHEPTHs MTOKOS
39 Kontponbhas pabdota «Onruka. OCHOBBI bubmuorexa [JOK
CIeUaTIbHON TEOPUH OTHOCUTEIILHOCTIY https://m.edsoo.ru/ff0cf610
40 Dotonsl. Popmyrna [lnanka. Dueprus u Bubmmorexa LIOK
AMITYITEC HOTOHA https://m.edsoo.ru/ff0cfel 6
41 OrtkpeiTHE U HccaenoBanue Gporodddexra. bubmoreka [JOK
Ompitel A. T'. CroneroBa https://m.edsoo.ru/ff0cffc4
3akonsl poTorddexra. YpaBHeHUE
42 BEHmTegﬂa (15)1(1)(1)0103(1)(11))el€ra «Kpacnas Bubmiorexa [IOK
s - @p https://m.edsoo.ru/ff0d015e
rpanuna» gorosddexra
43 Jasnenue ceera. OnbiThl [1. H. JleGenea. Bubmorexa LIOK
XuMuuyeckoe JeHCTBUE CBETa https://m.edsoo.ru/ff0d04a6
TexHu4eckue ycTpoiicTBa U NpakTH4YECKoe
44 npuMeHeHne: GOTodIeMEHT, POTOJATIHK,
coJiHeyHas 6arapesi, CBETOIMO
45 Peuienue 3agau o Teme «JIEMEHThI Bubmoteka [JOK
KBAaHTOBOH ONTHUKID https://m.edsoo.ru/ff0d0302
Moguens aroma ToMmcona. OnbITEI
46 Pesepdopaa no paccesiHuIO 0-4acTH Bubmiorexa [JOK
POOPA P t https://m.edsoo.ru/ff0d091a
IInanerapHas Mojens aTomMa
Bubmmoreka [JOK
47 II b
OCTYIATEL BOpa https://m.edsoo.ru/f0d0afa
48 W3znydenue u noryomieHue GOTOHOB MPH bubmmoreka [JOK

nepexoae aroma ¢ OAHOIO YPOBHS SHEPIUu

https://m.edsoo.ru/ff0dOafa
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Ha Apyroid. Buael criektpoB

49

50

BonnoBrsle cBoiicTBa yactull. BoaHb ne
Bpoiins. KoprnyckynsipHo-BoaHOBO
nyanu3M. CIIOHTaHHOE U BBIHY)KIEHHOE
H3ITy4CHHE

OTKpBITHE PaANOAKTUBHOCTH. OTBITHI
Pesephopaa o onpejeneHnio cocraBa
PaIoaKTHUBHOTO M3ITy4eHHs

Bubmorexa LIOK
https://m.edsoo.ru/ff0d0ca8

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

51

Cgoiictea anba-, 6eta-, raMMa-U3JIyICHHUS.

Bnusiaue PaariOaKTUBHOCTHU HaA )KUBBIC
OpraHu3Mbl

52

OTKpBITHE TPOTOHA U HEHTpoHA. M30TOTHI.
Aunba-pacniaz. DIeKTPOHHBIN U
MMO3UTPOHHBIH OeTa-pacnaa. [lamma-
H3ITy4deHHe

Bbubmmorexa IIOK
https://m.edsoo.ru/ff0d1162

53

54

55

DHeprusi CBsi3M HYKJIIOHOB B siipe. SnepHbie
peakuuu. Snepusiii peakrop. [IpoGiemsbl,
TIEPCIIEKTUBBI, IKOJIOTUIECKHUE aCTIEKThI
SIEPHOI SHEPreTHKU

OnemenrapHble yacTULbl. OTKpbITHE
MO3UTPOHA. MeTo bl HaOMIOACHHS U
peruCTpalyy JIEMEHTAPHBIX YaCTHII.
Kpyrislit cron «®yH1aMeHTanbHble
B3auMOJIeHCTBUS. ENMHCTBO r3nyeckoit
KapTUHBI MUPa»

Bun 3Bé3aHoro HeOa. Co3Besaus, sipKue
3BE3IbI, IUTAHETHI, KX BUAUMOE JIBHKCHHE.
ComHevHas cucTeMa

Bubmorexa LIOK
https://m.edsoo.ru/ff0d1356

BbubmoTeka [JOK
https://m.edsoo.ru/ff0d0e38
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56

Comnre. ComHevHast akTHBHOCTh. VICTOYHHK
sHepruu CoJHIa 1 3BE3]T

57

58

59

3BE3/1bI, X OCHOBHBIE XapaKTEPUCTUKHU.
3BE3/1bI NIABHOM MOCIIE0BATENBHOCTH.
Buytpennee crpoenne 38é31. CoBpeMeHHEIE
MIPENICTABICHUS O IIPOMCXOKACHUH 1
sBomonny CoHIa u 3BE3]

Muteunsiii [lyrs — nama anakruka.
TTonoxenue u nBmwxenue ComnHia B
T'anakruke. I'anakruku. YEpHble ABIPHI B
A1pax TaJaKTHK

Bcenennas. Pazberanue ranaktuk. Teopus
Bonbioro B3pbiBa. PennkroBoe n3imydeHue.
MeraranakTika

60

Heperrennsie mpo6ieMsl aCTPOHOMHU

61

KontponbHast paboTa «IeMeHTBI
ACTPOHOMHH H aCTPO(PHU3UKI»

62

63

O6o6maromuit ypok. Ponb ¢usuku u
ACTPOHOMHH B 9KOHOMHUUYECKOM,
TEXHOJIOTMYECKOM, COLIMAIBHOM M ATHYECKOM
cdepax IeaTeTbHOCTH YeT0BeKa
Oo6o6urarommii ypok. Poib 1 MecTo pu3nku
Y aCTPOHOMHH B COBPEMEHHON Hay4HOM
KapTHHE MUpa

64

O6o6maromuit ypok. Posb pusndeckoit
Teopuu B (OPMUPOBAHUHM TIPEICTABICHHN O
(U3MYECKO KapTHHE MHpPa

65

O6o6maromuit ypok. Mecro (pusndeckoit




KapTHHBI MUpa B 00IIEM PsTy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX IIPEACTABICHUIT O
npupoze

PesepBHbIii ypok. MarHuTHoe nouie.

66 DIeKTpOMarHUTHAs] HHIYKIHS !
67 Pezepsuslii ypok. Ontuka. OCHOBBI |
CIICIIMATIbHON TEOPUH OTHOCHTEIBHOCTH
68 PesepHerii ypok. KBantoBas ¢usuka. | Bubmmorexa LIOK

DJIeMEHTHI aCTPOHOMHH H aCTPODH3UKH

https://m.edsoo.ru/ff0d1784

OBLIEE KOJIMYECTBO YACOB I10 [TIPOI'PAMME

68
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YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI IS YYHEHUKA

» dusuka, 10 kmace/ Msxumes I'.41., [TerpoBa M. A., CtenanoB C.B. u npyrue,
OO6111ecTBO ¢ OrpaHUYEHHON OTBETCTBEHHOCTHIO «[IPODA»; AkuinoHepHOE
obuectBo «M3narensctBo «lIpocBenienue»

» dusuka, 11 kmace/ Msxkumes .41, [lerpoa M. A., Yronsaukos O.C. u
npyrue, O0IIeCcTBO ¢ OTPaHUYCHHOM OTBETCTBEHHOCTHIO «IPODAy;

AKLII/IOHepHoe 06H_ICCTBO «H31aTensCcTBO ((HpOCB@H_ICHI/IC»

METOAUYECKHUE MATEPHUAJIBI JIsA YYUTEJA

* PoimkeBuy A.I1. CoopHuk 3aaa4 o gusuke. 10-11 knacesl.-M.: Ipoda, 2020.
* Jle6enen U.1O. ®uzuka EI'D YyebHO — cipaBOYHbIE U KOHTPOJIBHO —
n3MepurenbHbie Matepuaisl. — M.: [IpocBenienune, 2022.

 Caypos 10.A. ®usuka . [loypounsie paspadorku. 10 kmace. — M.:
ITpocsemenue, 2020

* [TapdentneB H.A. Coopuuk 3aaau o ¢usuke. 10 — 11 kmacc. — M.:
npocsenienue, 2010

» Kameneukwuii C.E., Opexos B.I1.. Metoauka pemenus 3agau no Gpusuke B
cpeaueit mkone. — M.: [Ipoceemenue, 2020.

* Kupuk JI.A., I'ennenmreiin JI.3., Tuk FO.1. ®@usuka 10-11 knacc.

Meroanueckue matepuansl 15 yautens. [lon penakuuei B.A. Opiosa. M.:



Nnekca, 2021

* KopoBus B.A., Crenanosa I'.H. MaTtepuainsl 1Ji1 HOATOTOBKHU U MPOBEIECHUS
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