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MNOACHUTEJBHASA 3AIIMCKA

[Iporpamma mo ¢usuke 0a30BOro ypoBHSI Ha YpPOBHE CPEIHETO OOIIEro
o0Opa3oBaHus pa3padOTaHa HA OCHOBE MOJIOKEHHN U TpeOOBaHUU K pe3yJibTaTaM
OCBOEHHMSI OCHOBHOM 00Opa30oBaTelbHON MHporpaMmmsbl, mnpenacraBieHHbIXx B PI'OC
COO, a rtakxke c yu€roM denepanbHONH pabouell mporpamMmbl BOCHHUTAHUS U
KOHLEMIIUMA TpenojiaBaHus yyeoHoro npeamera «Dusuka» B 00pa3oBaTEIbHBIX
OpraHu3aUsIX Poccuiickon denepanuu, pEATU3YIOLINX OCHOBHBIE
0o0pa3oBareibHbIE MPOrPaMMBbI.

ConmepxaHnue mporpaMmbl M0 (U3MKE HANpaBlieHO Ha (OPMUPOBAHUE
€CTECTBEHHO-HAYYHON KapTuHbl Mupa oOyuarommxcs 10-11 kiaccoB mnpu
o0ydyeHun ux ¢u3nke Ha 0a30BOM YpPOBHE Ha OCHOBE CHCTEMHO-JESATEIbHOCTHOIO
noaxojaa. Ilporpamma mo ¢usuke coorBercTByeT TpeboBanusm DOI'OC COO
IUIAHUPYEMBIM JIMYHOCTHBIM, NPEIMETHBIM W METANPEIMETHBIM pe3yJbTaTaM
oOydeHHs, a TaKKe YYUTHIBAET HEOOXOAMMOCTH PEAM3allMd MEXKIIPEAMETHBIX
CBs3eM (DMBHKM C €CTECTBEHHO-HAYYHBIMH Y4YEOHbIMH TMpeaMeramu. B Hel
OTIPENIEISAIOTCS. OCHOBHBIE 1I€JIM M3Y4YeHUs (DU3UKU HAa YPOBHE CPEIHEro OOIIEro
o0pa3oBaHusl, TUIAHUPYEMBIE PE3YNIbTAThl OCBOEHHUS Kypca (DU3UKU: JTUYHOCTHBIE,
MeTanpeaMETHbIE, TPEAMETHbIE (Ha 6a30BOM YpOBHE).

[TporpamMma no pusmke BKIIOYAET:

e IUJJAHUPYEMBbIE PE3YJIbTAThl OCBOCHHS Kypca (PU3UKU Ha Oa30BOM YPOBHE, B

TOM YHCIIE IPEIMETHBIE PE3YJIbTATHI MO rojlaM 00YUYEHUS;

e cojepkaHue yueOHoro nmpeamera « Ou3nkay 1no rogaM oOy4deHwusl.

dusuka Kak Hayka O HauOoyee OOIIMX 3aKOHAX MPHUPOIBI, BBICTYNAas B
KayecTBE y4eOHOTO MpeAMeTa B IIKOJIEC, BHOCUT CYIIECTBEHHbIN BKJIaJ B CUCTEMY
3HaHUM 00 okpyxatomiemM Mupe. [lIkonbHbIN Kypc GU3UKH — CUCTEMOOOPA3yIOIINMA
JUIsl €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, TOCKOJIbKY (PU3NYECKUE 3aKOHBI
JeXaT B OCHOBE IIPOIIECCOB U SIBIICHHM, HM3y4aeMbIX XUMHEH, OUOJOTHEH,
dbusndeckoit reorpadmeir u actpoHommed. Vcmonmp3oBaHWE W AKTUBHOE
npUMEHEeHHe (U3MYECKUX 3HAHUM  OmpenessieT XapakTep ¢ pa3BUTHE
Pa3HOOOpa3HBIX TEXHOJOTUH B cdepe HHEPreTuKH, TPaHCIOpPTa, OCBOCHHUS
KOCMOCA, TOJIYYEHHS] HOBBIX MaTEPHUAlOB C 3aJaHHBIMM CBOWCTBAMHM U JPYTHX.
N3ydyenne ¢u3MKH BHOCHUT OCHOBHOW BKJIaJ B (OPMHUPOBAHHE €CTECTBEHHO-
HAYYHOM KapTUHBI MuUpa oOydaromuxcs, B (GOpPMUPOBAHME YMEHUW MPUMEHSATH
HAy4YHbIA METOJI MO3HAHUS PY BHINIOJIHEHUU UMHU YY€OHBIX UCCIIEOBaHUM.

B ocHoBy Kkypca ¢u3MKdA Uil YpPOBHS CpeaHero ooOiiero o0pa3oBaHUs
MOJIOKEH pAN HIEH, KOTOpPbIE MOXHO paccMaTpuBaTh KakK MPHUHIUIIBI €ro
OCTPOEHUS.



Hoes yenocmnocmu. B COOTBETCTBUM € HEW KypC SBIAECTCA JIOTHYECKH
3aBEpIIEHHBIM, OH COAEPIKUT MaTepuaj U3 BCEX paslenoB (U3UKH, BKIIIOUAET KaK
BONPOCHI KJIACCUYECKON, TAK U COBPEMEHHON (DU3UKH.

Hoes cenepanuzayuu. B cOOTBETCTBUM ¢ HEH MaTepuan Kypca (QuU3MKu
00bequHEH BOKpYr ¢u3nueckux Teopuil. Benymmm B Kypce sBisieTcs
(dbopMupOBaHUE MPEACTABICHUN O CTPYKTYPHBIX YPOBHSIX MaTE€pUH, BEIIECTBE U
noJIe.

Hoes eymanumapuzayuu. EE peanuzanusi TpearnosiaraeT HCIOJIb30BaHUE
I'YMaHUTAPHOTO TOTEHIMaNIa (PU3NYECKONM HAyKH, OCMBICICHUE CBS3U Pa3BUTHUSA
bu3uKkn ¢ pa3BuTHEM OOIIECTBa, a TakkKe C MHUPOBO33PEHUYECKUMH,
HPABCTBEHHBIMU M 3KOJOTHYECKHUMHU MTPOOIEMaAMH.

Hoes  npuxnaonoti uanpasnennocmu. Kypc ¢dusukm mpeamnosaraet
3HAKOMCTBO C IIMPOKUM KPYTOM TE€XHMUYECKUX M TEXHOJOTUYECKHUX MPHUIIOKEHUN
U3YYEHHBIX TEOPUN U 3aKOHOB.

Hoes sxonocuzayuu peanus3yeTcs NOCPEICTBOM BBEIEHHUS HJIEMEHTOB
COJIEp)KaHUs, TOCBAMIEHHBIX HKOJIOTUYECKUM MpoOjemMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C Pa3BUTHEM TEXHUKH M TEXHOJOTHM, a TakXke 0O0CYXIEHUs
po0sIeM palMoOHAIBLHOTO MPUPOIOIIONIB30BAHUS U HKOJIOTHYECKOI 0€30MacHOCTH.

Crep:KHEBBIMHU 3JIEMEHTaMU Kypca (DU3UKM Ha ypOBHE CpPEIHEro OOIIero
oOpa3oBaHus SBIAIOTCA (Pu3nueckue Teopuu (PopMUpOBaHUE MPEICTABICHUNA O
CTPYKType MOCTpOeHUsI (PU3HUECKON Teopuu, poiu (pyHAaMEHTaIbHBIX 3aKOHOB U
OPUHIIMIIOB B COBPEMEHHBIX  MPEJACTABICHUSX O TMPUPOJE, TpaHUIAX
OPUMEHUMOCTH TEOpUHM, ISl OINUCAHMUS ECTECTBEHHO-HAYYHBIX SIBJICHUM U
MIPOIIECCOB).

CucTeMHO-IeSTeIbHOCTHBIN MOAX0 B Kypce (PU3UKH peallu3yeTcsl MPEexae
BCEro 3a CUET OpraHu3alli SKCIEPUMEHTAIBHOW AESATEIbHOCTH OOYyYarolIUXCS.
s 6a3zoBoro ypoBHA Kypca (U3MKM — 3TO HCHOJIB30BAHHE CHCTEMbI
(GpOHTANBHBIX KPAaTKOBPEMEHHBIX OSKCIEPUMEHTOB M J1a0OpaTOpHBIX padoT,
KOTOpbIE B TIporpamMme mo (pu3uke OObEIWHEHBI B OOMIUN CHUCOK YUYEHUYECKHUX
mpakTUYecKux paboT. Brigenenne B yka3aHHOM TiepedHe JTabopaTOpPHBIX padoT,
OPOBOJUMBIX JJII KOHTPOJS M OLEHKH, OCYIIECTBIISIETCS YYaCTHHUKaAMU
0o0pa3oBaresbHOrO Ipollecca MCXOAs M3 OCOOCHHOCTEH IUIAHMPOBAaHUA U
ocHalleHus: kabuHeta Quiuku. Ilpu >ToM obecneuynBaeTcsi OBJAJICHUE
00y4JaloImuMHUC YMEHUSAMU MPOBOAUTh KOCBEHHBIE W3MEpPEHHs, HCCIEAOBAHUSA
3aBHCHUMOCTEH (PU3NYECKUX BEJIMYMH M IOCTAHOBKY OIBITOB IO IPOBEPKE
MPEIJIOKEHHBIX TUIIOTES.

bosnbiioe BHUMaHUE yAENsAETCS PEUIEHUI0 PACUETHBIX W KayeCTBEHHBIX
3amad. Ilpu sTom 1uIst pacy€THBIX 3a7a4 MPUOPUTETOM SIBISIOTCS 33Jla4yd C SIBHO
3aJJaHHOU (PU3MUECKON MOJEIBIO, TO3BOJISIIOIINE IPUMEHITh N3yUEHHBIE 3aKOHBI U



3aKOHOMEPHOCTH KaK M3 OJHOTO pasleia Kypca, TaK W WHTETPUPYS 3HAHUS U3
pa3HbIX pasnesoB. /[ KauyeCTBEHHBIX 3a/1ad MPUOPUTETOM SIBIISIIOTCS 3a/IaHUs Ha
0OBSCHEHHE TPOTEKaHUsI (U3MYECKUX SBJICHUM W TIPOIECCOB B OKPYXKAIOIMIEH
KU3HU, TpeOyromme BbIOOpa (U3NYECKOW MOIENIW IJi CHUTyallld MPaKTHKO-
OpPHEHTUPOBAHHOTO XapaKTepa.
B coorBerctBun ¢ tpedoBanusiMu PI'OC COO k MarepuansbHO-
TEXHUYECKOMY OOECIEUYeHHI0 ydeOHOTo Tporecca 0a30BbIA YpOBEHb Kypca
Gbu3MKN Ha YPOBHE CpeHero 00mero oopa3oBaHus JOKEH N3Y9aThCs B YCIOBHSIX
pEeIMETHOTO0 KaOuHeTa (M3WKU WM B YCJIOBHSX HHTETPUPOBAHHOTO KaOWHETa
MpPEAMETOB €CTECTBEHHO-HAYYHOIo IMKJIa. B kaOuHere (U3UKU TODKHO OBITH
HE0OX0aMMOe J1abopaTopHOE OOOpYAOBaHWE ISl BBITIOJIHCHUS] YKA3aHHBIX B
nporpamme 1o (U3NKE YICHHUECKHX MPAKTHUYECKUX padOT W JIEMOHCTPAIMOHHOE
000pyI0BaHUE.
JlemMoHCcTpanoHHOE  000pyIoBaHWe (QOpPMHUpPYETCSI B COOTBETCTBHH  C
OPUHITUTIOM MWHUMAJIBHOM  JIOCTATOYHOCTH ¥ OOECIIEYMBAET TOCTAHOBKY
MEPEUYNCICHHBIX B TMporpaMMe 10 (U3MKE KIIOYEBBIX JAEMOHCTpAIUd IS
WCCJICMOBAHMUSI  WM3y4YaeMbIX  SIBIGHUA W  MPOIECCOB, OMIUPUYECKUX U
(dyHIaMEHTAIBHBIX 3aKOHOB, MX TEXHUYECKUX MPUMEHECHHIA.
JlabopatopHoe 00OpymOBaHHWE [JISI YYEHWYECKUX TNPAKTHUECKUX paboT
dbopmupyeTCcs B BUJE TEMAaTHUYECKHX KOMIUIEKTOB M OOCECIICUMBAETCS B pacuére
OTHOTO KOMIUIEKTa Ha JABYX OOydJarommxcs. TeMaTH4ecKne KOMIUICKTHI
71a060paTopHOTO O00OPYAOBAHMUS JOJDKHBI OBITH TOCTPOCHBI HA KOMILJIEKCHOM
UCTIONIb30BaHUU AHAJIOTOBBIX M IM(PPOBBIX MPUOOPOB, a TaKKE KOMITHIOTEPHBIX
U3MEPUTEIbHBIX CUCTEM B BH/JIE ITU(PPOBHIX J1a00paTOpUid.
OCHOBHBIMHU TICJIIMH H3y4eHUs (PU3UKHU B 0011eM 00pa30BAHUH SIBIISIFOTCS
o (opmupoBanue wHTEpeca W CTpeMJICHHS OOYYAIONIMXCS K HAYYHOMY
U3YYCHUIO TIPUPOJBI, PA3BUTHE WX HHTEJUICKTYAIbHBIX M TBOPYECKUX
COCOOHOCTEM;

e pa3BUTHE MPEACTABICHUI O HAYYHOM METOJE MO3HAHUS U (POPMUPOBAHUE
MCCJIEIOBATEIHCKOTO OTHOIICHHSI K OKPYKAIOIIUM SIBIICHUSIM;

e (opmMupoBaHME HAYYHOTO MHPOBO33PECHHS KaK pe3yibTara W3YYCHUS
OCHOB CTPOEHHS MaTepuu B PyHIaAMEHTATbHBIX 3aKOHOB (PH3UKU;

e (dopMupoBaHWE YMEHUU OOBSICHITH SBICHUS C HCIOJH30BAHHEM

bu3MYecKuX 3HAHUN U HAYYHBIX JJOKA3aTeIbCTB;

e (opmupoBaHue TpenCTAaBICHUNW O POIM (PUIMKU IS PA3BUTHS JAPYTHUX

€CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJOTHH.

JlocTrxkeHrne ATUX Iele 00ecreuynBaeTCsl pelieHHeM CIeAyIONINX 3a1ad B
nporecce u3y4eHus Kypca GU3NKH Ha YPOBHE CPETHETO 00IIero 00pa3oBaHus:



e TMpHOOpETEeHHWE  CHUCTEMBl  3HAaHUKH 00  oOmWMX  (U3HYECKUX
3aKOHOMEPHOCTSIX, 3aKOHaX, TEOPHUSIX, BKJTFOYAS MEXaHUKY,
MOJICKYJIAPHYIO  (PU3UKY, DJICKTPOJUHAMHKY, KBAHTOBYIO (HU3HKY U
AIIEMEHTBI aCTPOPU3UKH;

e (opmupoBaHue yMEHU TPUMEHSATH TEOPETUUYECKUE 3HAHMUS IS
0OBsSCHEHHS] (PU3NYECKUX SBICHUW B TIPUPOAE € [UJISI TPUHITHSL
MMPAKTUYECKUX PEIICHUM B OBCEIHEBHOW KU3HU;

e OCBOCHHE CHOCOOOB pEIIEHUs pPa3IUYHbIX 3a7ad4 C SBHO 3aJlaHHOMN
bu3nyeckol MOAENbI0, 3aJad, MNOJAPa3yMEBAIOIIUX CaMOCTOSTEIbHOE
co3nanue GU3NUECKON MOJIENH, aIeKBAaTHOU YCIOBUSIM 3a]1a4H;

e TOHWMaHHWE (UBUYECKUX OCHOB WM TPUHITUIIOB JCUCTBUS TEXHUYECKHUX
YCTPONCTB M TEXHOJOTUYECKUX MPOIIECCOB, MX BIHMSHUS HA OKPYKAIOITYIO
cpeny;

e OBJAJCHUE METOJAMHU CAMOCTOSTEIBHOTO IUIAHWPOBAHUS M IMPOBEIACHUS
(bU3MYEeCKUX SKCIEPUMEHTOB, aHAIN3a W HHTEpPIpeTanuu WHGOpMAaIIH,
oTpezeNieHus! JOCTOBEPHOCTH MOJIYYEHHOTO Pe3yiIbTarta;

e CO3JaHME YCIIOBUH IJI Pa3BUTUSI YMEHHM MPOEKTHO-UCCIEI0BATEIBCKOM,
TBOPYECKOU J1€ATETbHOCTH.

Ha usyuenune ¢usuku (6a30BbIi ypOBEHB) HAa YpOBHE CpPEIHEro OOIIero
obpazoBanus otBoautcs 136 gacoB: B 10 kimacce — 68 yacoB (2 yaca B HEJENIO), B
11 xnacce — 68 yacoB (2 yaca B HEJIEIIO).

[Ipennaraempiii B mporpamMme 1o (uU3MKE TMepeueHb J1abopaTOpHBIX U
MPaKTUYECKUX paldOT SBISIETCS PEKOMEHJIOBAHHBIM, YYUTENb [€JaeT BBIOOP
npoBeneHusl J1abopaTopHbIX pabOT M OMNBITOB € YYETOM MHAWBHUAYaJIbHBIX
0COOEHHOCTEH 00yJarOIIIXCS.



COAEPXKXAHUME OBYUYEHUA
10 KITACC

Paznea 1. ®u3uka 1 MeTOAbI HAYYHOI'O MIO3HAHUA

®dusnka — Hayka o npupone. HaydHble MeTOAbI IO3HAHUSA OKPY’KAOILETO
mupa. Ponp JKkcnepuMeHTa W TEOPUM B IIPOLIECCE ITO3HAHUS IIPUPOIBL.
OKCHEPUMEHT B (PU3HKE.

MonenupoBanue (u3MUecKUX SIBIEHUN U mpoueccoB. HaydHble rumoressl.
dusnveckre 3aKOHbI U TEOPUH. ['paHUIBI TPUMEHUMOCTH (PU3UUYECKUX 3aKOHOB.
[TpyHIMIT COOTBETCTBHUS.

Ponp u Mecto ¢usuku B (GOpMUPOBAHUM COBPEMEHHON Hay4HOW KapTUHBI
MHPA, B IPAKTUYECKOU IEATEIBHOCTH JIFOACH.

Llemoncmpayuu

AnanoroBele W UU(GPOBBIE HM3MEPUTEIbHBIE NPUOOPHI, KOMIIBIOTEPHBIE
JATYUKU.

Pa3znen 2. Mexanuka

Tema 1. Kunemamuxka

Mexannueckoe ABMKEHHE. OTHOCUTEIBHOCTh MEXAHUYECKOrO JBUKEHHS.
Cucrema otcuéra. Tpaekropus.

[lepemeliienre, CKOpPOCTh (CpPeoHSAS] CKOPOCTb, MTHOBEHHasi CKOpPOCTb) M
YCKOPEHHE MAaTEepUANIbHOW TOYKH, MX NPOEKIMU HA OCH CHUCTEMbI KOOPAMHAT.
Clio)xeHue nepemMenieHuil U CII0KEHUE CKOPOCTE.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MpsSIMOJIMHEWHOe nBukeHue. ['paduxu
3aBUCHUMOCTH KOOpPJIHMHAT, CKOPOCTH, YCKOPEHHUs, IyTH U MEepEeMENIeHus
MaTepUabHOW TOYKH OT BPEMEHH.

CBoOonHoe najzieHue. Y CKopeHue CBOOOIHOTO MaeHUsI.

KpuBonvHeitHoe  nBukeHue. J[BUKEHHE  MATEpUATIBHOW TOYKUA IO
OKPY>KHOCTH C MOCTOSIHHOM 110 MOJIYJIKO CKOPOCTBIO. YTJI0Basi CKOPOCTb, JINHENHAS
ckopoctb. [lepron u gyactora obparenus. [leaTpocTpemMuTenbHOE YCKOPEHHE.

TexHuyeckue yCTpONCTBA W NPAKTUYECKOE TMPUMEHEHHUE: CIUJIOMETP,
JBU>)KECHUE CHAPSIOB, LEIHbIC U PEMEHHBIE MEPEIavu.

Jlemoncmpayuu

Mogens cuctembl OTCUETA, WILTIOCTpAUs KUHEMATHUYECKUX XapaKTEPUCTUK
JIBH>KCHMUSL.

[IpeoOpa3zoBanre TBMKEHUH C UCTIOJIH30BAHMUEM TTPOCTHIX MEXAaHU3MOB.

[TameHne Ten B BO3AyXE U B Pa3PEKEHHOM MIPOCTPAHCTBE.

HaGmionenue aBuxkeHUsi Tena, OPOIIEHHOrO MOJ YIioM K TOPU3OHTY U
TOPU30HTAJIBHO.



H3mepenne yckopeHusi CBOOOTHOTO TafCHUSI.

Hanpasiienue ckopoCTH 1pu IBUKEHHUU IO OKPYKHOCTH.

Yuenuueckuu sxcnepumenm, 1abopamophvie pabomoi

N3yueHre HEpaBHOMEPHOTO ABMIKEHHUS C LEIbIO ONPEAEICHUsS MTHOBEHHOM
CKOpOCTH.

HccnenoBaHne COOTHOLICHUSI MEXAY IIyTAMH, MPOWJICHHBIMUA TEJIOM 3a
IIOCJICIOBATENbHBIC PABHBIE MPOMEXKYTKHM BPEMEHU IIPU PABHOYCKOPEHHOM
JBH>)KECHUU C HAYaJIbHOM CKOPOCTBIO, PABHOM HYJIIO.

N3yueHne NBUAKEHHUS IapUKa B BI3KOM )KUAKOCTH.

N3yyenue ABUKEHUS Tenna, OpOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuka

[Ipuanun  otHocurenbHOCTH  [anmunes. IlepBeiii  3akoH  HbroToHa.
HNuepruanbHble CUCTEMBI OTCYETA.

Macca Ttena. Cuina. [Ipunuun cynepno3unuu cuil. Bropoii 3akon Herotona
JUI MaTEpUAIIbHON TOUKHU. Tpetuit 3akoH HproTOHA 1711 MaTepUabHBIX TOYEK.

3akoH BcemupHoro TtsaroteHus. Cuina Tskectu. llepBasgs kKocmuyeckas
CKOPOCTb.

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

Tpenue. Bunpl Tpenus (mokosi, ckoyibxkeHus, kaueHus). Cuna tpenus. Cyxoe
TpeHue. Cuia TpeHus: CKOJbKEHUS U cwiia TpeHus nokos. Koaddurment tpenus.
Cuiia conpoTUBIICHUS IPU IBUKEHUU TEJIA B dKUJIKOCTH WIIH Tase.

[TocTynarenbHoE U BpalllaTeIbHOE ABMKEHHE a0COIIOTHO TBEPIOTO Tea.

MoOMEHT cuiibl OTHOCHUTENBHO OCH BpamieHus. llnedo cumel. YcmoBus
paBHOBECHS TBEPAOTO TENA.

TexHndeckue yCTpOWCTBA W NPAKTUYECKOE IPUMEHEHUE: TMOIIUITHUKH,
JIBUKEHHUE UCKYCCTBEHHBIX CITYyTHUKOB.

Jlemoncmpayuu

SIBneHue nHepumm.

CpaBHeHHE MacC B3aUMO/ICHCTBYIOIIMNX TEI.

Bropoii 3akon HeroToHa.

N3mepenne cui.

CnoxeHune CHIL.

3aBUCUMOCTH CHJIbl YIIPYTOCTHU OT Jiepopmanumu.

HesecomocTs. Bec Tena npu yCKOpEHHOM NOABEME U TAJCHHH.

CpaBHeHUE CUJT TPEHUS MOKOSI, KAUEHUS U CKOIbKEHUS.

YcnoBus paBHOBecHs TBEPAOTo Tena. Buabl paBHOBeCHS .

Yyenuueckuii sxcnepumenm, 1abopamopHule pabomwl

N3yuyenue aBuxeHus: Opycka 1o HaKJIOHHOU MIIOCKOCTH.



HccnenoBanne 3aBUCUMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIMX B MPYXKUHE U
pEe3UHOBOM 00pasiie, OT ux JAehOpMaIIHH.

HccenenoBanne yciioBUM pPaBHOBECUS TBEPAOIO TeENd, HMEIOLIErO0 OCh
BpALLCHUS.

Tema 3. 3akonvl cOXpaneHusn 6 MexaHuKe

NMnynbc MartepualibHOM TOYKU (Tena), CUCTEMbl MATEPUAbHBIX TOYEK.
NMnynbe cuibl U U3MEHEHHE HUMITyJibCa Tejla. 3aKOH COXPAHEHUS HMITYJIbCA.
PeakTrBHOE IBMXEHUE.

PabGora cuiibl. MOIIIHOCTE CHIIBL.

Kunernueckasi 3Heprusi MarepuaibHOW TOUku. TeopemMa 00 H3MEHEHUU
KMHETUYECKOU YHEPTUMU.

[TorenuunanbHas SHEprusl. [TorenunanbHas SHEprus YIIPYTO
nedopmupoBaHHoi  npyxkuHbl.  [loTeHuManbHas  SHeprusi Tena  BOJIU3U
MTOBEPXHOCTH 3€MJIH.

[loTenmmanpHpie W HENMOTCHNHAIbHBIE  cuibl.  CBs3b  paboOTHI
HEMOTEHIHAIBHBIX CUJ C WU3MEHEHUEM MEXAHMYECKOW SHEPTHUM CUCTEMBI TEI.
3aKOH COXpaHEHUs MEXAaHUYECKOW SHEPIUH.

Yrpyrue u Heynpyrue CTOJIKHOBEHUS.

TexHuueckrue yCTpOMCTBA M MPAKTUYECKOE MPUMEHEHHUE: BOIOMET, KOIED,
MPYKUHHBIN TUCTOJIET, IBUKECHUE PAKET.

Llemoncmpayuu

3aKOH COXpaHEHUs UMITYJIbCA.

PeakTrBHOE IBUXEHUE.

[lepexoq NOTEeHIUATBLHON YHEPTUU B KHHETUYECKYIO U 0OpaTHO.

Yuenuueckuui sxcnepumenm, 1abopamopuvie pabomoi

N3yuenune aOCOJIIOTHO HEYNPYroro yjaapa C MOMOIIbI JABYX OJUHAKOBBIX
HUTSIHBIX MAasTHUKOB.

HccnenoBanue cBsi3u pabOThl CHIIbI C U3MEHEHUEM MEXAHUYECKOW HHEPruu
TeJIa Ha TPUMEPE PACTSKEHUS PE3UHOBOIO KIyTa.

Paznen 3. MoJgiekyasipHast Qu3nKa 1 TEPMOJIUHAMHUKA

Tema 1. Ocrogbl MONEKYAAPHO-KUHEMUYUECKOU Meopuu

OCHOBHBIE TOJIOXKEHUS MOJIEKYJIAPHO-KHHETUYECKON TEOPUU U UX OMBITHOE
o0ocHoBanue. bpoyHoBckoe nBumxenue. Juddysus. Xapakrep IBUKEHUS U
B3aMMOJEICTBYSL YacTHIl BewlecTBa. MoJenu CTpOEHMsI Ia30B, XHUAKOCTEH H
TBEPABIX TEJ U OOBSICHEHHE CBOWCTB BEILIECTBA HA OCHOBE 3TUX Mozenel. Macca u
pa3mMepsl Mosiekyn. KonnuectBo Bemectsa. [locrositHaass ABoraapo.

TenmoBoe paBHoBecue. Temneparypa u e€ nsmepenue. lllkama Temmneparyp
Llenbcus.



Mopens  upeampHoro rasa. OCHOBHOE  ypaBHEHHE  MOJIEKYJISIPHO-
KMHETHYECKOW TEOPHH HACAIBHOTO raza. AOCONIOTHAas TeMIiepaTypa Kak Mepa
CpEIHEN KHHETHYECKOM SHEPIUM TEIUIOBOrO JBMXKEHUS dacTull rasa. [llkana
temneparyp KenbBuHa. ['a30Bbie 3akoHBI. YpaBHeHUe MenpaeneeBa—Kianeipona.
3akoH JlanpToHa. M30mponeccsl B UACATBHOM ra3e C MOCTOSHHBIM KOJIUYECTBOM
BemlecTBa. ['paduueckoe mpeacTaBiIeHHE H30IMPOLIECCOB: H30TEpMa, H30X0pa,
n3obapa.

TexHuyeckue yCTpOMCTBA W NPAKTHUYECKOE IPUMEHEHUE: TEPMOMETP,
Ooapomerp.

Jlemoncmpayuu

OmnbIThl, JOKa3bIBAIOIINE TUCKPETHOE CTPOEHHE BeliecTBa, (oTorpadun
MOJIEKYJI OPraHUYECKUX COCIUHEHUH.

OnbIThl 10 U PY3UU )KUAKOCTEH U ra3oB.

Monenb 6pOyHOBCKOTO JBUKEHUS.

Mogens onsita IllTepHa.

OnbITHI, JTIOKA3bIBAIOIIIHE CYIIIECTBOBAHHE MEXKMOJIEKYJIIPHOTO
B3aNUMOJCHUCTBUA.

Mogens, HIUTIOCTpUpYIOIIas IPUPOLY AABJIEHHUS ra3a Ha CTEHKH COCy/a.

OnbITel, WUIIOCTPUPYIOIIME YPAaBHEHHWE COCTOSHHUS UACAIBHOTO Trasa,
U30IIPOLECCHI.

Yuenuueckuui sxkcnepumenm, 1abopamophvie pabomoi

Onpenenenue Macchl BO3AyXa B KJIACCHOW KOMHATE€ HAa OCHOBE M3MEPEHHI
00bE€Ma KOMHATBHI, ABJICHUS U TEMIEPATYPhl BO3/1yXa B HEM.

HccnenoBanre 3aBUCMMOCTH MEXAY MapamMeTpaMu COCTOSIHHS Pa3peKEHHOTO
rasa.

Tema 2. Ocnosvl mepmoouHamuxku

TepMmoanHamMuueckass cucrema. BHYTpeHHSs SHEprusi TEPMOJAMHAMUYECKOU
CUCTEMbI U criocoObl € u3MeHnenus. KoaudecTBo Temnotel U padbota. BHyTpeHHsis
SHEpPrusi  OJHOATOMHOTO  MACANBHOrO  rasa. Buasl  Temionepenavw:
TEIUIONPOBOJAHOCTh, KOHBEKIHUS, U3JyYCHUE. Y IeJIbHAS TEIUIOEMKOCTh BEILIECTBA.
KoymmuecTBoO TemnoTh pu Temonepeaaye.

[Tonsitue 006 aauabatHoMm mpouecce. I[lepBblli 3aKOH TEPMOJAMHAMUKHU.
[IpumeHeHne mepBOro 3akOHa TEPMOJMHAMMKHU K H3oIpoleccam. ['paduyeckas
UHTEpIIpeTanus padboThl rasa.

BTtopoii 3akon TepmoauHaMuku. HeoOpaTuMOCTh MPOIIECCOB B IPUPOJIE.

TermoBble  mamuHbl.  [IpuHOMOBI  AEUCTBHS  TEIUIOBBIX — MAIIMH.
[IpeoOpa3zoBanusi 3HepruM B TEIUIOBBIX MamnHax. KoadduimeHT monae3Horo
nevctBus TtemmoBol mamuHbl. [ukn KapHo u ero kosdduumeHT mnojae3Horo
JEUCTBUS. DKOJIOTHYECCKUE TPOOIEMBI TEIIOIHEPTETUKH.



TexHuuecKkue yCTpoWcTBa M IPAKTUYECKOE NPUMEHEHHE: JIBUraTelb
BHYTPEHHET0 CrOpaHus, ObITOBON XOJOJUIBHUK, KOHTUIIMOHED.

Llemoncmpayuu

W3mMeHeHue BHYTpEHHEH HSHEpPruy Teja IMpU COBEPIICHUH PaOOThI: BBUIET
npoOKu U3 OYTBUIKM TOJ JCMCTBHUEM CXKATOTO BO3/AyXa, HarpeBaHue s¢upa B
JaTyYHHOU TpyOKe MyTEM TpeHHUs (BUACOJEMOHCTPALIHS).

M3MeHeHne BHYTpEHHEN SHEPTUH (TEMIIEpaTyphl) Tela MpU TEIIoNepeaayde.

OnplT mo anauabaTHOMYy pAaCIIMPEHUI0 BO3AyXa (OMBIT € BO3AYLIHBIM
OTHHBOM).

Mopnenu napoBoii TypOUHBI, ABUTATENS BHYTPEHHETO CTOPAHUSI, PEAKTUBHOTO
JBUTATEJIS.

Yuenuueckuu sxcnepumenm, 1abopamopuvie pabomoi

HN3mepeHnne yaeinbHON TEIII0OEMKOCTH.

Tema 3. Acpecammuvie cocmoanusn eeujecmea. Dazosvie nepexoovl

[TapooOpa3oBanue u koHaeHcamnus. Vcmapenne u kurnenne. AOCOTIOTHAS U
OTHOCHUTEJIbHAS BJIAXKHOCTh BO31yxa. HacelieHHBIM nap. YaenpHas TeIioTa
napooOpa3oBaHusl. 3aBUCUMOCTb TEMIIEPATYPbI KUIIEHUS OT JaBJICHUS.

TBépnoe Teno. Kpucraminueckue u amopdHbie Terna. AHU3OTPOIUS CBOMCTB
kpuctauioB. Kunkue kpucramuibl. CoBpeMeHHble Marepuanbl. [lnaBnenue u
KpUCTAJIM3aus. Y IenbHast Teriorta miasneHus. CyOaumarus.

YpaBHeHue TerIoBoro OajgaHca.

TexHuueckue yCTpOWCTBA W MPAKTHUYECKOE NPUMEHEHHE: TUTPOMETP U
MICUXPOMETP, KaJOPUMETP, TEXHOJOTUHU TMOTYYEHHUSI COBPEMEHHBIX MaTepHUaiOB, B
TOM YHCJI€ HAHOMATEPHUAJIOB, 1 HAHOTEXHOJIOTHH.

Llemoncmpayuu

CBolicTBa HACBIIIEHHBIX NTAPOB.

Kunenue npu mnoHM>XEHHOM JIaBJICHUU.

CriocoObl U3MepeHHUs BIAXKHOCTH.

Habmronenne HarpeBaHus U IJIaBJICHUS KPUCTANIMYECKOTO BEIIECTRA.

JleMOHCTpanust KpuCTasIoB.

Yuenuueckuii sxcnepumenm, 1abopamopusie pabomoi

N3mepeHne OTHOCUTENbHON BIAKHOCTH BO3/1yXa.

Pa3znen 4. JaekTpoanHamMuka
Tema 1. Inexkmpocmamuxa
DnekTpu3aius Teld. JNeKTpudeckud 3apsia. [IBa Buaa 3IeKTpUYECKHX
3apsanoB. [IpOBOJHUKH, TUANEKTPUKA W TOJYIPOBOJHUKH. 3aKOH COXpPaHEHUS
AIIEKTPUYECKOTO 3apsijia.
B3anmopeiictBue 3apsioB. 3akoH KynoHa. TodueuHbIN 37€KTPUUECKUI 3apsil.
Onektpudeckoe Tmone. Hampsok€HHOCTh  snekTpudeckoro mnoss.  [IpuHnun



CYNEPIIO3UINH 3NEKTPUUECKUX MOJIeH. JIMHUM HAanpsHKEHHOCTU 3JIEKTPUYECKOIO
OJISL.

Pabora cunm  osmekrpoctatmueckoro  moinsa.  [lorenmuman.  PasHocTh
NOTeHUHUAIOB. [IpOBOOHHMKM W JUANEKTPUKU B DBJIEKTPOCTATUYECKOM IIOJIE.
Jwusnexkrpuyueckas MpOHULAEMOCTb.

OnextpoémkocTs. KoHaeHcaTop. DIEKTpOEMKOCTh TUNIOCKOIO KOHAEHCATOPa.
OHeprus 3apsHKEHHOr0 KOHJIEHCATopa.

TexHuyeckue yCTpoHCTBA M TNPAKTUYECKOE MPHUMEHEHHE: SIJIEKTPOCKOII,
AIEKTPOMETP, DJEKTpOCTaTHUECKasi 3alllUTa, 3a3eMJICHHE JJIEKTPONpHUOOpOB,
KOHJICHCATOpP, KOIMMUPOBAJIbHBIN alIiapaT, CTPYUHBIN IPUHTEP.

Llemoncmpayuu

Y CTpONCTBO U MPUHLMI AEUCTBHS JIEKTPOMETPA.

B3anmoeiicTBuE Ha3IEKTPU30BAHHBIX TEJ.

DJIEKTPUYECKOE TOJIE 3aPSIKEHHBIX TEJ.

[TpOBOJTHUKH B 3JIEKTPOCTATUUECKOM MOJIE.

DneKkTpocTaThuecKas 3aluTa.

JIMDIIEKTPHUKY B AJIEKTPOCTATUYECKOM TOJIE.

3aBUCHUMOCTh JJIEKTPOEMKOCTH IUIOCKOIO KOHZEHCAaTopa OT IUIOIIaaH
IIJIACTHH, PACCTOSHUSI MEXKAY HUMU U JUAJIEKTPUYECKON MPOHULIAEMOCTH.

OHeprus 3apsHKEHHOr0 KOHIEHCAaTopa.

Yuenuueckuui sxkcnepumenm, 1abopamophvie pabomoi

N3mepeHne 31eKTpOEMKOCTH KOHIEHCATOPa.

Tema 2. Ilocmoannwiii 31ekmpudeckuii mok. Toxu ¢ paznuunvix cpeoax

DJIEKTPUYECKUI TOK. YCIOBHUS CYIIECTBOBAHMS JJIEKTPUYECKOTO TOKA.
Nctounuku Toka. Cuia Toka. [locTosiHHBIN TOK.

Hanpsoxenue. 3akon Oma 1715 yyacTka LenH.

DJIEKTPUYECKOE CONPOTUBIICHUE. YIEIBHOE COIPOTUBJICHUE BEILIECTBA.
[TocnenoBaTenpHOE, TApaIENIbHOE, CMEIIAHHOE COEIMHEHUE TTPOBOIHUKOB.

PaGora osnextpuueckoro Toka. 3akoH Jxoyns—Jlenma. MOIIHOCTB
AIIEKTPUYECKOrO TOKA.

ONEeKTpOABMXKYLIAsl CUjla M BHYTPEHHEE CONPOTUBIIEHUWE HCTOYHHMKA TOKA.
3axoH Oma 171 OTHOM (3aMKHYTOM) asekTpuueckoi tenu. Koporkoe 3ambikaHue.

OJIEKTpOHHAasT  MPOBOAMMOCTb  TBEPIABIX  METAUIOB.  3aBUCHUMOCTH
CONPOTHUBIIEHUS METAIIIOB OT TeMneparypbl. CBEpXIIPOBOIUMOCTb.

DOneKkTpudecKrid TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpOBOIHUKMY. CobcTBeHHas " IIpUMECHast IPOBOJIMMOCTh
noJIynpoBoJHUKOB. CBoiicTBa p—n-niepexoaa. [1omynpoBoIHUKOBBIE TPUOOPHI.

OJIEKTPUYECKHI TOK B pacTBOpax M  pacIulaBax  AJIEKTPOJMUTOB.
DNEeKTPOIIUTUYECKAS TUCCOMALUs. DIEKTPOIIN3.



OnekTpuueckuii TOK B ra3zax. CaMOCTOSTENbHBIA M HECAMOCTOSTEIbHBIM
paspsa. Monunus. 11na3zma.

TexHuyeckue yCTPOMCTBA M IPAKTUYECKOE IIPUMEHEHHE: amIepMerp,
BOJIbTMETP, PEOCTaT, MCTOYHUKM TOKa, OJJIEKTPOHArpeBaTeIbHbIE MPUOOPHL,
AJIEKTPOOCBETUTENBHBIE TPUOOPHI, TEPMOMETP CONPOTUBIICHUS, BAKYYMHBIN O/,
TEPMHUCTOPHI U POTOPE3UCTOPHI, MOTYIPOBOAHUKOBBIN U0/, FAIbBAHUKA.

Llemoncmpayuu

M3mepenne Crilbl TOKA U HaIIPSKEHUS.

3aBUCUMOCTb COIPOTHUBIICHHSI LUJIUHIAPUYECKUX IPOBOJHUKOB OT JUIMHBI,
IUIOIIAH TIOTIEPEYHOr0 CEYCHUS U MaTepuraa.

CMelaHHOE COeIMHEHNE TPOBOIHUKOB.

[IpssMoe wW3MepeHHe DIEKTPOABWXKYIIEH Cwibl. KOpoTkoe 3ambIKaHue
raJIbBAHUYECKOTO JJIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTUBIICHUS.

3aBUCUMOCTB CONPOTUBJICHUS METAJUIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTB IIEKTPOIIUTOB.

HckpoBoii paspsa M IpOBOAUMOCTB BO3/1yXa.

OAHOCTOPOHHSSI NPOBOAUMOCTD TUOAA.

Yuenuueckuii sxcnepumenm, nabopamopnvie pabomoi

M3yyenue cMenaHHOro COeIMHEHNs PE3UCTOPOB.

W3mepeHne 3JIeKTPOABUKYIIEH CUIIbl MCTOYHMKA TOKA M €ro BHYTPEHHETO
COIIPOTUBJICHUS.

Habmtonenue snexkTpoiamnsa.

MexnpeaMeTHbIe CBA3H

Nzyuenne kypca gusuku 0a3oBoro ypoeHs B 10 kjacce oCyIIECTBISIETCS C
Y4ETOM COAECPKATENBHBIX MEXIPEAMETHBIX CBA3€d C KypCaMM MaTeMaTHKH,
OMONOTHH, XUMHH, Teorpaduu U TEXHOJIOTUH.

Meoicnpeomemnvle nousmusi, CBSI3aHHbIE C W3YYEHHEM METOJOB HAay4YHOI'O
NO3HAHUS: SIBJICHUE, Hay4HbId (pakT, rumoresa, (U3MyecKas BEIUYMHA, 3aKOH,
TEOpHsl, HAOIIOAEHUE, SIKCIIEPUMEHT, MOJIETTUPOBAHKUE, MOJENb, U3MEPEHHE.

Mamemamuxa: pelieHHe CHCTEMbl ypaBHEHUH, JUHEHHas (QyHKIu,
napabona, runepoosa, ux rpa@uKd U CBOMCTBA, TPUTOHOMETpUYECKUE (PyHKUIUU:
CUHYC, KOCUHYC, TAHT€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUUECKOE TOXKIECTBO,
BEKTOPBI U UX IPOEKIMHU Ha OCU KOOPJMHAT, CIIOKEHUE BEKTOPOB.

Buonocus: mexanndyeckoe ABIKEHUE B KUBOW mpupoje, auddysusi, ocMoc,
TEIUI00OMEH KMBBIX OpPraHU3MOB (BUJbI TEIUIONEpEaayuH, TEIUIOBOE PaBHOBECHE),
IIEKTPUYECKUE SIBJICHUS B )KUBOU IIPUPOJIE.

Xumus: TACKPETHOE CTPOEHUE BEIIECTBA, CTPOCHUE aTOMOB M MOJIEKYJI, MOJIb
BEILECTBA, MOJISIpHAs Macca, TEIUIOBBIE CBOWMCTBA TBEPABIX TEJ, XUIAKOCTEH H



ra3oB, DJJICKTPUYECKHE CBOMCTBA METAJUIOB, JJIEKTPOIMTHUYECKAS AUCCOLMALNS,
rajbBaHUKA.

l'eoepaghus: BIaxKHOCTH BO3/lyXa, BETPbI, 0apOMETp, TEPMOMET.

Texnonocus: npeoOpa3oBaHUE IBUKEHUN C HCIOIH30BAHMEM MEXAaHU3MOB,
y4€T TpEHUS B TEXHUKE, NOAIIWIHUKH, HCMIOJb30BAHUE 3aKOHA COXPaHEHUs
UMITyJIbca B TEXHUKE (pakeTa, BOAOMET W JAPYIHE), JBUIaTElb BHYTPEHHEIO
Cropanusi, naposas TypOuHa, OBITOBOI XOJOAUIbHUK, KOHAULMOHEP, TEXHOJIOTUN
MOJYYEHHUS] COBPEMEHHBIX MATEPHAIOB, B TOM YHCJIE HAHOMATEPHUAJIOB, W
HAHOTEXHOJIOTUH, JJIEKTPOCTATUYECKAs 3allMTa, 3a3eMJICHUE D3JIEKTPONpHUOOpPOB,
KCEPOKC, CTPYWHBIN MIPUHTED, AIEKTPOHArpEBATEIIbHbBIC npuodopkI,
3JIEKTPOOCBETUTENBHBIE MPUOOPHI, TaTbBAHUKA.

11 KJTACC

Pa3znen 4. daekTpoanHamuka

Tema 3. Maznummnoe nojie. INeKMpPOMAZHUMHAA UHOYKYUA

[locTossHHBIE ~ MarHuThl.  B3aumopaeicTBHE  IMOCTOSSHHBIX ~ MAarHUTOB.
MaruutHoe mnone. Bektop MarHuTtHOM uWHAyKIMHU. [IpuHiun cynepnosunnu
MAarHUTHBIX MOJIEW. JIMHMM MarHUTHOM WHAyKIWU. KapTuHa JMHHN MarHUTHOU
WHIYKIWH TO0JIA TIOCTOSHHBIX MarHUTOB.

MarnutHOe T1OJN€ TMPOBOJHMKA C TOKOM. KapTMHa JNMHUN WHIYKIHH
MAarHATHOTO TOJISI JJIMHHOTO MPSMOr0 NPOBOJHHMKA M 3aMKHYTOTO KOJIBIIEBOTO
IIPOBOJIHMKA, KaTyIIKH ¢ TOKOM. OnbIT Opcrena. BzanmoaelicTtBrue NpoBOAHUKOB €
TOKOM.

Cuna Amnepa, €€ MOJlyJIb ¥ HallpaBJICHUE.

Cuna Jlopenua, e€ MOyJib M HallpaBJieHUE. [[BUKEHHUE 3apsSKEHHON YaCTUIIbI
B OJIHOPOJIHOM MarHUTHOM 1oJje. Pabora cunsl JIopeHna.

SIBeHne AneKTpoMarHuTHOM MHAYKIuU. [IOTOK BEeKTOpa MarHWTHOM
UHAYKOUU. OJIEKTPOABIKYIIAs CUjla HWHAYKIUU. 3aKOH 3JEKTPOMArHUTHOW
uHaykuuu @apanes.

BuxpeBoe »leKTpUYECKOE ToJie. ODIEKTPOABMKYLIAs CUila WHIYKIUU B
IIPOBOJAHUKE, IBU)KYILEMCS ITOCTYNATENBHO B OJHOPOAHOM MAarHUTHOM IIOJIE.

IIpaBwiio Jlenna.

NHOyKTUBHOCTh. SIBIIEHME CaMOMHIYKLIMH. OJIEKTPOJBIXKYIIAA  CHUia
CaMOWHIYKIIUH.

DHEpPrusi MAarHUTHOTO TOJIS1 KATYLIKH C TOKOM.

DNEeKTpOMarHuTHOE MOJIE.

TexHuyeckue yCTpOMCTBA M NPAKTHYECKOE TNPUMEHEHHE: IOCTOSIHHBIE
MAarHuThl, BJEKTPOMArHUTHI, DJIEKTPOJABUraTEllb, YCKOPHUTEIH 3JIEMEHTAPHBIX
YaCTHUL, MUHAYKIIMOHHAS 1EYb.



Llemoncmpayuu

OmneiT Opcrena.

OTKIJIOHEHHE 3JIEKTPOHHOTO MTyYKa MarHUTHBIM IOJIEM.

JIvHMM MHAYKIIMA MarHATHOTO MOJIA.

B3anmoeiicTBrue 1BYX IPOBOJIHUKOB C TOKOM.

Cunia Ammnepa.

JevictBue cuiel JIopeH1ia Ha HOHBI JJIEKTPOJIUTA.

SIBneHHE >IIEKTPOMArHUTHON UHAYKIWH.

ITpaBuno Jlenua.

3aBUCHUMOCTh JJIEKTPOABUKYIIEH CHIIBI MHAYKIIMU OT CKOPOCTH W3MEHEHHS
MAarHMTHOTO MOTOKA.

SIBiieHME CAaMOMHTYKIIH.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomwl

M3yueHre MarHuTHOTO MOJISl KaTYIIKH C TOKOM.

HccnenoBanne AeWCTBUS NOCTOSSHHOTO MArHUTA HA PAMKY C TOKOM.

HccnenoBanue siBIEHUA 3JIEKTPOMATHUTHOM UHAYKIIHHU.

Pa3nen 5. KoJsie0anus 1 BOJIHBI

Tema 1. MexanuuecKkue u 31eKMpPOMAZHUMHbIE KONEOAHUS

KonebGarenbnas  cucrema. CBOOOAHBIE  MEXaHMUYECKHE  KOJICOAHHUS.
["apmonunyeckue konedanus. [lepuona, wactora, amrummryga u (aza xoseOaHUM.
[IpyXuHHBIN MasgTHUK. MareMaTU4ECKUHA MASTHUK. YPaBHEHHE TaAPMOHHYECKHX
kosebanuii. [IpeBpareHue 3Hepruu Ipu rapMOHUUECKUX KOJIeOaHUSIX.

Konebarenbubiii  koHTYp. CBOOOIHBIE AIEKTPOMATHUTHBIE KOJICOAHUS B
UJCATPHOM KOJICOATEIPHOM KOHTYpE. AHAJIOTHS MEXKIYy MEXaHUYeCKUMU |
AJIIEKTPOMArHUTHBIMU KoJiebaHusiMu. @Dopmyna TomcoHa. 3akoH COXpaHEHHUs
HHEPTUU B UJI€ATHLHOM KOJIeOATEILHOM KOHTYDE.

[IpencraBnenne o 3aryxaronmx KoyeOaHUSX. BBIHYK/IEHHbIE MEXaHUIECKUE
Kojebanus. Pezonanc. BeiHyXIeHHBIE 3JIEKTPOMArHUTHBIC KOJICOaHMSI.

[lepemennbiii  TOK. CUHYCOMIANbHBIM MEPEMEHHbIA TOK. MOIIHOCTH
MIEPEMEHHOI0 TOKAa. AMIUIMTYIHOE€ U JACHCTBYIOIIEE 3HAYEHUE CHUJIbI TOKA WU
HaIpsKEHUS.

Tpanchopmarop. IIpousBoacTBo, nepenavya u NOTpPeOICHUE NMEKTPUUECKOM
SHEPIruM. DKOJIOTUYECKHE PUCKU IMPHU MPOU3BOJACTBE 3NEKTpodHepruu. KynbTypa
VCIIOJIb30BaHUs AJIEKTPOSHEPIUU B IOBCETHEBHOM KU3HMU.

TexHuyeckue ycTpOWCTBA W TPAKTUYECKOE MNPHUMEHEHHE: DIIEKTPUUYECKUI
3BOHOK, T€HEPATOP NMEPEMEHHOTO TOKA, TMHUHU DJIEKTpOIepeay.

Llemoncmpayuu

HccnenoBanre mnapaMeTpoB KoJieOATENbHOW CUCTEMBI (NIPYKMHHBIM WU
MaTEeMaTUYECKU MAsITHUK).



Hab6monenue 3aryxaronmx KojieOaHui.

HccnenoBanue cBOMCTB BIHYXKICHHBIX KOJIeOaHUH.

Hab6mronenue pe3onanca.

CBOOOHBIE IIEKTPOMATrHUTHBIE KOJIEOaHUSI.

OcnuorpaMMsl (3aBUCUMOCTH CHUJIbI TOKA U HANPSKEHUS] OT BPEMEHU) Ui
AIIEKTPOMATrHUTHBIX KOJIEOaHU.

Pe3onanc mnpu 1ocnenoBaTeNbHOM COCAMHEHMM PE3UCTOPA, KaTYyIIKH
MHIYKTUBHOCTH M KOHAECHCATOpA.

Monenps TMHUY 3JIEKTponepe1adn.

Yuenuueckuii sxcnepumenm, nabopamopnvie pabomoi

HccnenoBanue 3aBUCMMOCTH MEpPUOJIa MajbIX KOJeOaHUIl Tpy3a HA HUTH OT
JUIMHBI HUTU ¥ MAacchl rpy3a.

HccnenoBanue INEPEMEHHOrO0 TOKAa B LENM M3 MOCIEAOBATEIBHO
COCIMHEHHBIX KOH/ICHCATOPA, KaTyIIKU U PE3UCTOpAa.

Tema 2. Mexanuueckue u 3In1eKmMpoOMAZHUMHbIE 60JIHbL

Mexanudeckue BOJIHBI, YycCioOBHsS pacnpoctpaHenus. llepuon. Ckopoctb
pacrpocTpaHeHuss M JUIMHA BOJIHBL. [lomepeuHble W TPONOIBHBIE  BOJIHBI.
WnTepdepenims u quppakiuus MEXaHHYECKUX BOJIH.

3Byk. CxopocTb 3ByKa. [ poMKkocTh 3ByKa. Beicota ToHa. TeMOp 3ByKa.

ONEeKTPOMAarHUTHBIE BOJHBL. Y CIIOBUS M3IYyYEHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3anmuas opuentanus BektopoB E, B, V B anekrpomarauTtHoi BojHe. CBOMCTBA
AJIEKTPOMArHUTHBIX BOJIH: OTPaKCHHE, MPEIOMIIEHHE, MOJsIpU3anus, Audpakuus,
uHTepepenius. CKOpoCTh JEKTPOMArHUTHBIX BOJIH.

[IIxana 3JIEKTPOMAarHUTHBIX BOJIH. [IpUMEHEHME AJIEKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBbITY.

[IprHIMIBI pagnuoCBs3U U TeneBuaeHusA. Pagnonokanus.

DIIEKTPOMAarHUTHOE 3arpsI3HEHUE OKPYXKAIOLIEH CPEIbI.

TexHu4eckue yCTpOMCTBA M IPAKTUYECKOE IIPUMEHEHUE: MY3BIKAJIBHBIC
WHCTPYMEHTHI, YJIbTPa3BYKOBas [IMAarHOCTHKAa B TEXHUKE W MEAMIMHE, pajap,
panuonpuéMHUK, TEIEBU30p, aHTeHHA, TenedoH, CBY-neub.

Llemoncmpayuu

OO0pazoBaHue 1 pacIpOCTPAHEHUE MONEPEUHBIX U MPOAOJIbHBIX BOJIH.

KoneOmtomeecs T€10 Kak HCTOUYHUK 3BYKa.

Habmronenue otpakeHus U IPeIOMIICHUS] MEXaHUYECKUX BOJIH.

Ha6monenne nntepdepeHnu U AUPpaKkiuy MEXaHUUYEeCKUX BOJIH.

3BYKOBOU pPE30HAHC.

HaOmtoieHue cBA3M I'POMKOCTH 3BYKa M BBICOTBI TOHA C aMIUIMTYAOW H
4acTOTOM KOJieOaHU.



HccnenoBanne  CBOMCTB — JJEKTPOMATHUTHBIX — BOJIH: OTPa’KEHHE,
npesoMIIEHUE, MOJSIpU3alus, JUPPaKIys, UHTEpPEepeHIus.

Tema 3. Onmuka

['eomeTpuueckas ontuka. I[IpsMonuHENHOE pacIpOCTpaHEHUE CBETa B
OJIHOPOHOM cpene. JIyd cBera. TOUECUHBIN HCTOYHUK CBETA.

OTtpaxeHue cBeTa. 3aKOHbI OoTpakeHus cBeTa. llocTpoenne nzoOpakeHuil B
IJIOCKOM 3€pKaJe.

[Ipenomnenue cBeta. 3aKOHBI MPEIOMIICHUS cBeTa. AOCOMIOTHBIN MOKa3aTesb
npenomiieHus. llonHoe BHyTpeHHee oTpaxeHue. [IpenenbHbIi yroa MNOJHOIO
BHYTPEHHETO OTPAKCHHUSI.

Hucnepcus ceeta. CioxxHbIil coctaB 6enoro cera. L{ser.

Cobuparoniue U pacceuBaromue JuH3bl. Tonkas mmH3a. DokycHoe
paccTosTHUE W ONTUYecKas cuiia TOHKOW JMH3bL. [locTpoenune u3oOpakeHuid B
coOMparoIMX U pacceuBaOIIMX JiMH3aX. DopMysa TOHKON JIMH3BL. Y BEIUYEHUE,
JABAEMOE JIMH30M.

[Ipenenbl NPUMEHUMOCTH TEOMETPUUECKON ONITUKH.

BonnoBass ontuka. WHTepdepenius cBera. KorepeHTHbIE HMCTOYHUKH.
VYcnoBuss HaOMOAEHUS MAaKCUMyMOB M MHUHMMYMOB B HHTEphEpeHIIMOHHOU
KapTUHE OT JIBYX CUH(A3HBIX KOT€PEHTHBIX HCTOYHUKOB.

Hudpakmuss ceera. [Judpakumonnas pemérka. YcinoBue HaOIIOACHUS
[JIABHBIX ~MAKCUMyMOB IIpM MaJ€HUM MOHOXPOMAaTHYECKOIrO CBETa HAa
TU(PAKIIMOHHYIO PEIIETKY.

[Tonspuzanus ceera.

TexHuyeckue yCTpPOWCTBAa M MPAKTUYECKOE MPUMEHEHWE: OYKH, JyIa,
doroanmapar, NPOEKIMOHHBINA amnmapaT, MHKPOCKOI, TEJIECKOM, BOJOKOHHAas
OMNTHKA, TUPPAKIIUOHHAS PEIIETKA, TOISIPOU.

Jlemoncmpayuu

[IpsAMONIMHEHOE PaCIpPOCTPAHEHUE, OTPAKEHUE M MPEIOMIIEHUE CBETA.
OnTuyeckre mpuoOpHI.

[TonHOE BHYyTpeHHEE OTpakeHHe. Mojellb CBETOBOJA.

HccnenoBanue cBOMCTB N300paKeHUI B JTMH3AX.

Mopenu MuKkpockomna, TeJIeCKona.

HaGmronenue natepdepeHnm cBera.

Hab6monenue audpakiuu cBera.

Hab6monenue aucnepcun cBera.

[Tony4yeHne cnekTpa ¢ MOMOLIBIO IPU3MBL.

[Tonydyenue cekTpa ¢ MOMOINIbIO AUGPAKIMOHHON PEIETKH.

HabGnronenue nonsipusaiuu cBeTa.

Yuenuueckuu sxkcnepumenm, 1abopamopusle pabomoi



W3mepeHne nokasaresns npeoMIeHUs CTEKa.
HccnenoBanue cBOMCTB N300paKeHUI B JTMH3AX.
Hab6monenue aucnepcun cBera.

Pa3znen 6. OcHOBBI crieHAJIBLHON TEOPHMH OTHOCUTEIBHOCTH

['panuubl  NPUMEHMMOCTM  KJIACCMYECKOM  MexaHuku.  [loctynatsl
CIIEIMAIBHOM TEOPUM OTHOCHUTEIIBHOCTH: HWHBAPUAHTHOCTh MOJYJISI CKOPOCTH
CBETa B BAKyyM€, IPUHIUIT OTHOCUTEIBHOCTH DUHIITEIHA.

OTHOCUTENBHOCTh OJHOBPEMEHHOCTU. 3aMEIJICHUE BPEMEHU U COKPAILCHHE
JUTVHBI.

OHeprusi U1 UMIYJIbC PEISITHBUCTCKON YaCTHILIBI.

CBs13b MacChl C SHEPrUEN U UMITYJILCOM PEJIATHBUCTCKON YaCTHUIIbl. DHEPTHUS
MTOKOS.

Paznea 7. KBanToBasi pusuka

Tema 1. dnemenmol K6AHM OO ONMUKU

®otonsl. opmyna [1nanka cBsizu 3Hepruu (HOTOHA C €r0 YaCTOTON. DHEprus
U UMITYJIbC (POTOHA.

OTtkpriTre u uccnenoBanue Gororpdexra. OnbiTet A. I'. CroneroBa. 3akOHbI
dboroaddexra. YpaBuenue DuHiTeiHa 11 doTodddexra. «KpacHas rpanuiiay
dboTorddexra.

JlaBnenue ceera. OnwiTel I1. H. JleGenena.

XHUMHUYECKOE IEUCTBUE CBETA.

Texaudeckue yCTpONCTBA M TMPAKTHYECKOE NPUMEHEHHE: (OTOIIEMEHT,
dboToaTYMK, COoJIHEUHAasi OaTapesi, CBETOUO/I.

Jlemoncmpayuu

®o1orh(DHEeKT Ha YCTAaHOBKE C IIMHKOBOM IJIACTUHOM.

HccnenoBanue 3aKk0HOB BHEHTHETO PoTOdPPeKTa.

Ceeroauo.

Conneunas Gartapes.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmbiTel Pesepdopma mo paccesHUIO -4acCTHIL.
[Inanerapnas moxpens aroma. Iloctynmatel bopa. M3nmydenune u morsomieHue
(GbOTOHOB MpU Mepexoje aToMa ¢ OAHOTO YpPOBHSA JHEPruu Ha Apyrou. Bumabl
criekTpoB. CHEKTp YPOBHEN SHEPIrUU aTOMA BOJIOPOJA.

BousiHoBeIie cBoiicTBa yactull. Bosnsl 1e bpoitnsa. KoprnyckyinsipHO-BOITHOBOM
Ty aJlu3M.

CHOHTaHHOE U BBIHYKJICHHOE U3TyYEHHE.

TexHuyecknue yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHUE: CIIEKTPaJIbHBIN
aHanu3 (CIEeKTPOCKOI), JIa3ep, KBAHTOBBIM KOMIIBIOTED.



Llemoncmpayuu
Mopuens onsita Pesepdopra.
Omnpenenenue JUIMHBI BOJIHBI Ja3epa.
HabGnrogenue IMHeWYaThIX CIEKTPOB U3ITyUEHHUS.
Jlazep.
Yuenuueckuu sxcnepumenm, 1abopamophvie pabomoi
Hab6mtonenune nuaedaToro crekrpa.
Tema 3. Amomnoe a0po
OKCIEPUMEHTBI, JIOKAa3bIBAIOIIME CIOKHOCTh CTpOeHUs dAnpa. OTKphITHE
pagunoaktuBHOCTH.  OmbiTel  Pesepdopma  1mo  ompeneneHuIo  cocTaBa
panuoakTuBHOrO wu3nMydeHus. CBoiictBa anb(a-, Oera-, ramMma-H3ITyYCHHS.
BinsiHne paguoakTUBHOCTH Ha )KMBBIE OPTaHU3MBI.
OTkpbITHE TIPOTOHA W HeWTpoHa. HykioHnHas monenb sjpa I'eiizenOepra—
NBanenko. 3apsn aapa. MaccoBoe uncio sapa. M30Tornsl.
Anbda-pacnian. OJEKTPOHHBIA H TO3UTPOHHBIA Oera-pacmaa. [amma-
U3JTydeHHe. 3aKOH PaJIMOaKTUBHOI'O pacIajia.
OHeprusi CBA3HM HYKJIOHOB B sifipe. Anepubie cuibl. JledekT macchl sipa.
SnepHbie peakunu. /leneHre u CUHTES A1ep.
SAnepuwiii peaktop. Tepmosiaepusiii cuHTe3. [IpoGiaeMbl U TEPCIEKTHUBBI
SJIEPHOM SHEPIeTUKN. DKOJIOTHYECKHUE ACTIEKTHI SIIEPHON SHEPTETUKU.
OnemeHTapHble YaCcTULbL. OTKPBITUE TO3UTPOHA.
MeTonbl HaOMIOAEHUS U PETUCTPALIUU 3JIEMEHTAPHBIX YaCTHII.
dyHaaMeHTalbHbIe B3auMOJeHCcTBUA. EAMHCTBO pu3nuecKkoi KapTUHBI MUPA.
TexHuyeckue yCcTpouCTBa M MPAKTHUYECKOE NMPUMEHEHUE: TO3UMETP, Kamepa
Bunbscona, simepHsblil peakTop, aToMHasi 6oMba.
Llemoncmpayuu
Cu€TUrK MOHU3HUPYIOIIHNX YACTHII.
Yuenuueckuii sxcnepumenm, i1abopamopHule pabomwl
HccnenoBanue TpeKoB YyacTuIl (110 TOTOBBIM (oTorpadusim).

Paznen 8. DieMeHTBI ACTPOHOMUM U ACTPOPUUKHU

Otansl pa3BUTHs acTpoHoMuUU. [IpukiIagHOE 1 MUPOBO33PEHUYECKOE 3HAUCHHE
aCTPOHOMMUH.

Bupn 3Bé3gnoro Heda. Co3Be3nus, sSipKve 3BE3/bI, IUIAHETHI, WX BUIUMOE
JIBIOKCHUE.

ConHeyHast cucrema.

Connne. ConHewyHass akTUBHOCTh. Mctounwk sHeprum CojiHIIa W 3BE3L.
3BE3MbI, UX OCHOBHBIC XapAKTEPHUCTHKHU. J[Marpamma «CmeKTpaabHBIA KIAcC —
CBETUMOCTBY». 3BE3JBI TIJIaBHOM IOCIIEIOBATEIFHOCTUA. 3aBUCHMOCTH «Macca —
CBETUMOCTBY» JUIsl 3BE3/ TJIABHOM IOCJIEAO0BaTEILHOCTH. BHYyTpeHHee cTpoeHue



3B€311. COBpEeMEHHBIE MPEJCTABICHUS O MPOUCXOXKACHUU U 3BOonU CoJiHIA U
3BE3/. DTallbl )KU3HU 3BE3].

Mneunstii [lyte — Hama I'anaktuka. [lonoxxenue m nmxenue CoyiHLIA B
lNanaktuke. Tumnsl ramakTuk. PaguoranakTuky v kBa3apbl. YEpHBIE ABIPHI B AIpAX
raJaKTHK.

Bcenennas. Pacumpenune Beenennoii. 3akon Xab66ma. Pazberanue rajiakTuk.
Teopus bonpmoro B3peiBa. PemmkToBOE N3nydeHue.

MacirabHas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnsie mpoOaeMbl aCTPOHOMHUH.

Vuenuuecxue nabnrooenus

HaGmronenuss HeBOOPYKEHHBIM TJIA30M C HCIIOH30BAHUEM KOMITBIOTEPHBIX
MIPWIOKEHUHN JJI ONPENICIICHUS TMOJI0KEeHUSI HEOSCHBIX 00BEKTOB HA KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be311s CEeBEpPHOro MOJyIIapHs U IPKHUE 3BE3BI.

Haobmronenus B teneckon JlyHsl, mutanet, Mieunoro I1ytu.

O0o0marnee NOBTOpeHUE

Pons ¢usmkn w acTpoHOMHUM B DKOHOMHYECKOW, TEXHOJIOTHYECKOM,
COITMAIPHON M ATUYECKOH cepax NesTeTbHOCTH YeJIOBEKa, POJIb U MECTO (DU3UKHU
¥ aCTPOHOMUHU B COBPEMEHHOUN HAy4YHOU KapTHHE MUPA, pojb (GU3NYECKON Teopun
B (GOpPMHUpPOBAHUM TIPEACTABICHUM O (PU3NYECKOW KapTUHE MHpA, MECTO
bu3MYecKO KapTUHBI MUpPa B OOIIEM Py COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEJICTABICHUI O IPUPOJIE.

MexnpeaMeTHbIe CBSI3H

N3yuyenue kypca ¢usuku 06a3oBoro ypoBHs B 11 kjacce ocyiiecTBiseTcs ¢
Y4ETOM COAEPKATENBHBIX MEXKIPEAMETHBIX CBS3€d C KypcaMH MaTeMaTHKH,
Ounonoruu, XuMuM, reorpaduu U TEXHOJIOTHH.

Meorcnpeomemnvie nonsimusi, CBSI3aHHBIE C M3yYEHHEM METOJOB HAYYHOIO
MO3HAHUA: SIBJICHWE, HAay4yHbIA (akT, rumnoresa, (Qu3nyeckas BeIUYMHA, 3aKOH,
Teopusl, HAOIIOIEHUE, SKCIIEPUMEHT, MOJICTTUPOBAHKE, MOJIENb, U3MEPEHHE.

Mamemamuxa: peUIEHHE CHCTEMBI YPAaBHEHUH, TPUTOHOMETPUUYECKHUE
GyHKIIUK: CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHUUYECKOE
TOXJIECTBO, BEKTOPBI M MX MPOEKIHWH HA OCH KOOPIAWHAT, CIIOKECHHUE BEKTOPOB,
MPOU3BOJHBIE DJIEMEHTAPHBIX (QPYHKIUN, MPU3HAKU MOAOOUS TPEYTrOJIbHUKOB,
onpe/eseHUe TIONIaaAN MITOCKUX GUryp u o0bEMa Tel.

buonoeus: snexTpuueckue SIBICHUS B JKUBOW Mpupoje, KoiebaTenbHbIC
JBUKEHHS B )KUBOW IPUPOJAE, ONTUYECKUE SIBIICHUSA B )KMBOW MPHUPOJIE, NEHUCTBUE
paauanuy Ha )KUBbIE OPTaHU3MBI.

Xumus: CTpOEHHE aTOMOB M MOJIEKYJI, KPUCTAJUIMYECKAsl CTPYKTypa TBEPABIX
T€Jd, MEXaHU3Mbl O0Opa30BaHUSl KPUCTAIUIMYECKOW pEIIETKH, CHEKTpaIbHbIN
aHau3.



l'eocpagpua: MarHuTHBIE TIONMIOCA 3€MJIM, 3aJ€KW MAarHUTHBIX pYI,
doTochEMKa 3eMHOM MOBEPXHOCTH, IPEICKA3aHUE 3EMIICTPSICEHUN.

Texnonocus: JIMHAKA DJICKTPOIEpeNad, TIEHEpaTOp IEPEMEHHOIO TOKa,
JIEKTPOJBUTATENb, WHAYKLUOHHAS II€Yb, pajap, pPaJluONPUEMHHUK, TEJIEBU30D,
anTeHHa, TenedoH, CBY-meub, NMpOEKIMOHHBIM amnmapar, BOJIOKOHHAs OITHKA,
coJiHeuHas OaTapesi.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA30OBAHUA

OcBoenune yueOHOTO Tpenmera «®Du3nWka» HA YPOBHE CpPEIHETO OOIIero
o0pa3oBanus (0a30BBIM YPOBEHb) JOJDKHO 00ECIEYUTH JOCTHXKEHHUE CIETYIOIINX
JMYHOCTHBIX, METAIPEIMETHBIX M MPEAMETHBIX 00pa30BaTEIbHBIX PE3YyIbTATOB.

JIMYHOCTHBIE PE3YJIbTATbBI

JIM4HOCTHBIE pe3yabTaThl OCBOCHHS y4eOHOro npeamera «Ou3nka» AOIKHbBI
OTpaXkaTb TOTOBHOCTb M CIOCOOHOCTh OOYy4YaloIIMXCAd PYKOBOICTBOBATHCA
chOpMUpPOBAaHHOW BHYTPEHHEH TO3UIMEH JIMYHOCTU, CHUCTEMOM IIEHHOCTHBIX
OpUEHTAllMi, TO3UTHUBHBIX BHYTPEHHUX  YOEKIEHUW, COOTBETCTBYIOIIMX
TPAJAMIIMOHHBIM IIEHHOCTSIM POCCHIICKOTO OOIIEeCTBa, PACIIUPEHUE KU3HEHHOTO
ONBITA U ONBITA JEATEIIBHOCTH B IMPOLECCE pEANM3alii OCHOBHBIX HAIPaBJICHUN
BOCIIUTATENBHOUN NESITENBHOCTH, B TOM YHUCIIE B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS:

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3UINHA 00YUYaIOIIEeToCs KaK aKTUBHOTO H
OTBETCTBEHHOTO WICHA POCCHICKOTO OOIIECTBA;

NPUHATHE  TPAJUIMOHHBIX  OOIIEYETIOBEUYECKUX TIYMAHHCTHUYECKUX U
JEMOKPATUYECKUX LIEHHOCTEW;

TOTOBHOCTh BECTH COBMECTHYIO JACATEIIBHOCTh B MHTEPECAX TPAXKIAHCKOTO
o01ecTBa, yuacTBOBaTh B CAMOYIIPaBICHUN B 00pa30BaTEILHON OPraHU3aIlnN;

YMEHHE B3aUMOJICHCTBOBATH C COLIMATIbHBIMU MHCTUTYTaMH B COOTBETCTBUU C
X QYHKIUSAMH U Ha3HAYCHHUEM;

TOTOBHOCTh K TyMaHUTApHOM U BOJIOHTEPCKOM AEATEIBHOCTH;

2)IaTPUOTHYECKOT0 BOCIIUTAHUS:

chOpMHPOBAHHOCTh POCCHICKOU TPaXJaHCKOU UJIEHTUYHOCTH,
NaTPUOTU3MA;

LIEHHOCTHOE OTHOLIEHHWE K TOCYJAPCTBEHHBIM CHMBOJAM, JOCTHUKEHUSIM
POCCHICKUX YUEHBIX B 00J1aCTH (DU3UKU U TEXHUKU;

3)1yXOBHO-HPABCTBEHHOI0 BOCTIMTAHUA:

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUIECKOTO TTOBEACHMUS;

CIIOCOOHOCTh OIIEHUBATh CHUTYallMI0 W MPUHUMATh OCO3HAHHBIE PELICHUS,
OPHUEHTUPYSCh HA MOPAIbHO-HPABCTBEHHBIE HOPMbI M LICHHOCTH, B TOM YHCIIE B
JEATEIIbHOCTU YYEHOI0;

OCO3HAaHME JINYHOTO BKJIAJIa B IOCTPOEHUE YCTOMYMBOIO OyAYIIETO;

4)3¢cTeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOLICHUE K MUPY, BKJIFOYAsl 3CTETUKY HAYYHOI'O TBOPUYECTBA,
npucyuero (pu3ndeckoil Hayke;



S)Tpya0BOro BOCIMTAHMS:

UHTEpEC K pa3iuyHbIM cdepaM MpodeccroHalIbHON NeATENbHOCTH, B TOM
YHClIe CBA3aHHBIM C (PU3UKOIN U TEXHUKOM, yMEHHUE COBEpPIIATh OCO3HAHHBIN BHIOOD
Oyay1ieil npodeccun U peasn30BbIBaTh COOCTBEHHBIE )KU3HEHHBIE IJIAHbL;

TOTOBHOCTb M CIIOCOOHOCTHh K 00pa30BaHUIO U CaMO0Opa30BaHUIO B 00JacTH
($u3MKYN Ha TPOTSKEHUH BCEU KHU3HU;

6)3K0JIOrMYeCKOro BOCIIMTAHUS:

c(OPMUPOBAHHOCTh HKOJIOTMUECKON KYJIbTYPBl, OCO3HaHHE TIJ100aJIbHOIO
XapakTepa dKOJOTMYECKHUX IpooIIeM;

TUIAHUPOBAHUE U OCYIIECTBICHUE IEMCTBUU B OKPYXKAIOIIEH CPEIE HA OCHOBE
3HAHUSA LEJIEH YCTOMYMBOIO Pa3BUTHS YEJIOBEYECTBA;

paclIMpeHre OmbITa JEATEIBHOCTH JKOJOTMYECKOM HAaNpaBICHHOCTH Ha
OCHOBE UMEIOUINXCS 3HaHUH 10 (PU3HKE;

7)IIeHHOCTH HAYYHOI'0 MO3HAHMSA:

c(OPMUPOBAHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS GU3NYECKON HAYKH;

OCO3HAaHME LIEHHOCTH HAy4YHOM JEATENbHOCTH, TOTOBHOCTH B IpPOLIECCE
U3ydeHUs  (QU3MKUM  OCYLIECTBIATh  HPOEKTHYHD M HCCIEIOBATENIbCKYIO
NEATEIbHOCTh MHANBUAYAJIBHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATbBI

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbLHbIE YUeOHbIE JeiiCTBUSA
ba3oBble JJornyeckue JaeiicTBUA:
CaMOCTOATENIbHO  (popMynupoBaTh U aKTyalIM3UpOBaTh  MOpoOsIEMYy,
paccMaTpuBaTh €€ BCECTOPOHHE;
ONPENEIATh UEIU JCATEIbHOCTH, 3a/1aBaTh MapaMETPpbl U KPUTEPUH HX
JIOCTHIKCHMS;
BBISIBJIATh  3aKOHOMEPHOCTH W IMPOTUBOPEYUS B  PacCMaTPUBAEMBIX
(bU3UYECKUX SIBJICHUSAX;
pa3pabatpiBaTh IUIAaH PEIICHUs TPOOJEeMbl ¢ y4E€TOM aHajr3a HUMEIOIIUXCS
MAaTEPUAJIbHBIX 1 HEMATEPUAIBHBIX PECYPCOB;
BHOCUTH KOPPEKTHUBBI B JIESITEIbHOCTD, OLICHUBATh COOTBETCTBUE PE3YJILTATOB
LEJISIM, OIIEHUBATh PUCKH MOCJIEACTBUIN AEATEIbHOCTH;
KOOPAMHUPOBATh M  BBHIMIOJHATH pabOTy B YCIOBUSIX  PEaJbHOTO,
BUPTYAJIbHOTO 1 KOMOMHHUPOBAHHOTO B3aWMO/ICHCTBUS,
pa3BUBATh KPEATUBHOE MBIIIICHUE TIPY PEIICHUH YKHU3HEHHBIX MPOOIIEM.
ba3oBble uccienoBarTebCKHe JeiCTBUS:
BJIaJICTh HAYYHOH TEPMHUHOJIOTHUEH, KJIIOUEBBIMU IOHATHUSAMH U METOIAMHU
(bu3nYeCKO HAYKH;



BJIa/IETh HABBIKAMU Y4eOHO-MCCIEA0BATEIbCKON U MPOEKTHOM JESTEIbHOCTH
B 00J1aCTH (PU3UKU, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEILHOMY MOMUCKY
METOJIOB pelIeHHs 3ajaud (U3MUECKOTO COJEp’KaHus, MPUMEHEHHUIO Pa3IMYHbIX
METOJIOB TTO3HAHUS;

BJIQJIETh BUJAMH JCATEIHLHOCTH 1O TMOJXYYCHHIO HOBOTO 3HAHHUA, €ro
UHTEPIIPETalluY, MPEoOpPa30BaHUIO U MPUMEHEHHIO B PaA3IMYHBIX Y4eOHBIX
CUTYallUsX, B TOM YMCIIE [IPH CO3JJaHUH Y4eOHBIX TPOEKTOB B 001aCTU (DU3HKY;

BBISIBJISITH TIPUYMHHO-CIICACTBCHHBIE CBSI3M W aKTyaJIM3WpOBaTh 3aaady,
BBIIBUTATh TUTOTE3Y €€ pEeIIeHUS, HAaXOIUTh apTyMEHTHI ISl JOKa3aTeIbCTBA
CBOMX yTBEPXJICHUM, 3a]1aBaTh MApaMETPhl M KPUTESPHUH PEIICHUS;

aHAIM3UPOBaTh MOJYYCHHbIE B XOJE€ pELICHHS 3a7aud pe3yJbTaThl,
KPUTHYECKH OIICHUBATh WX JOCTOBEPHOCTH, MPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBUSIX;

CTaBUTh W (opMmynupoBaTh COOCTBEHHBIE 3a7adud B 0Opa30BATEIbHON
JeSITEIbHOCTH, B TOM YHUCJIE TIPU U3YYCHUH (DU3UKY;

JlaBaTh OLIEHKY HOBBIM CUTYaIUsIM, OLIEHUBATh MPUOOPETEHHBIHN OTIBIT;

yMETh NEPEHOCUTh 3HAaHUA MO (PU3UKE B MPAKTUYECKYIO O0OIacTh
KHU3HECATCIHOCTH;

YMETh UHTETPUPOBATh 3HAHUS U3 Pa3HbIX MPEIMETHBIX 00IacTeH;

BBIJIBUTATh HOBBIC UJICH, TIPEIaraTh OPUTHHAIBHBIC TOAXObI U PEIICHHUS;

CTaBUTH MPOOJIEMBI U 337a4H, IOMYCKAIOIINE aTbTePHATUBHBIC PEILICHUSI.

Pa6ora ¢ undpopmaunmeii:

BJIa/ICTh HABBIKAMH TMOJYYCHUS WH(POPMAIUU (PU3NIECKOTO COMCPIKAHUS U3
UCTOYHUKOB PAa3HBIX THUIIOB, CAMOCTOSITEILHO OCYIIECTBISTh IOUCK, AaHAIU3,
CUCTEeMATHU3alMI0 W HHTEPHpeTanuio HHOOPMALUUA Pa3TUYHBIX BUAOB U (opM
Ipe/ICTaBICHNUS,

OIICHUBATH JJOCTOBEPHOCTH HH(POPMAIIIH;

UCTIONB30BaTh  CpeACTBAa  MHGPOPMAIMOHHBIX M KOMMYHHKAI[MOHHBIX
TEXHOJIOTHIA B PEIICHUHA KOTHUTHBHBIX, KOMMYHUKATUBHBIX U OPTaHU3AIMOHHBIX
3amad  C coOmofeHreM TpeOOBaHWW HPrOHOMHKH, TEXHHKH O€30TacHOCTH,
TUTUEHBI, pECypcocOepeXeHHsl, TMPaBOBbIX W  JITHYECKUX HOPM, HOPM
nH(popMaIIMoOHHOM 6€301TaCHOCTH;

CO3/MaBaTh TEKCThl (DU3MYECKOTO COJEp)KaHUs B PasIUYHbIX (opmarax c
yu€TOM HazHayeHHs] HHPOPMAIIUHU U LIEJICBOU ayJUTOPHH, BRIOUPAst ONTUMATbHYIO
dbopMy npeAcTaBIeHUS U BU3yaTu3alllu.

KoMMmyHMKAaTHBHBIE YHMBeEpPCAJIbHbIE YUeOHbIe HeiCTBHA:
OCYIIECTBIISITh  OOIlEHME Ha YypokKax (U3MKKM ©W BO BHE-YPOUHOM
NESATEIbHOCTH;



pacmo3HaBaTh NPEANOCHUIKM  KOH(DJIMKTHBIX CHUTyallud W CMSTYaTh
KOH(JIUKTBL;

Pa3BEPHYTO M JIOTUYHO H3JaraTh CBOI0 TOYKY 3pPEHHUS C HCIOJIb30BAHUEM
A3BIKOBBIX CPE/ICTB;

MOHUMAaTh M MCIOJb30BaTh MPEUMYIECTBA KOMAHAHOM M WHIMBUYaJbHOU
paboThI;

BBEIOMpPATh TEMATHUKy UM METOABl COBMECTHBIX JCHCTBUH C Y4ETOM OOMIHMX
MHTEPECOB U BO3MOXKHOCTEN KAXKIOT0 WIeHa KOJIJIEKTHBA,;

NPUHUMATh 1€MW  COBMECTHOM  JEATEIBbHOCTH, OpPraHU30BBIBATH U
KOOPJAWHUPOBATH JIEMCTBUS MO €€ NOCTHMIKEHUIO: COCTABJIATh IUIAH JEUCTBUU,
pacnpenensiaTh poiau ¢ Y4E€TOM MHEHHH YYaCTHHKOB, OOCYXIaTh Pe3yJbTaTh
COBMECTHOI pabOTHI;

OLICHMBATh KAa4€CTBO CBOEr0 BKJAJa M KaXJAOTO Y4YaCTHMKA KOMAaHIbl B
001IMii pe3yNbTaT Mo pa3paboTaHHBIM KPUTEPUSIM;

MpeajaraTb HOBBIE NPOEKThI, OLECHUBATH HAEHU C IO3ULUHAN HOBU3HBI,
OPUTMHAIIBHOCTH, MTPAKTUYECKON 3HAYUMOCTH;

OCYUIECTBJISITh MMO3UTUBHOE CTPATETHUYECKOE IIOBEJACHUE B PA3JIUYHBIX
CUTYaIIUsIX, IPOSIBIIATh TBOPUECTBO U BOOOpaKeHHe, ObITh MHUIIUATHUBHBIM.

PeryasiTuBHbIE yHUBEPCAJbHbIE YUeOHbIE 1eliCTBUS
Camoopranusanus:

CaMOCTOSITEJIbHO OCYILECTBIISATh MO3HABATEIbHYIO ACSITENBHOCTh B 00JACTH
GU3MKK W aCTPOHOMHUHM, BBIABIATH MNPOOJIEMBbI, CTaBUTh U (POPMYJIHUPOBATH
COOCTBCHHEBIC 3aJ1a4H,

CaMOCTOSITEJIBHO COCTaBJIATh IUJIAH PELICHHUS PACUYETHBIX M KAYECTBEHHBIX
3a/1a4, TJ1aH BBINOJHEHUS MPAKTUYECKON pabOThl ¢ YUYETOM UMEIOLIUXCSI PECYPCOB,
COOCTBEHHBIX BO3MOXHOCTEH U MPEANOUYTEHUN;

JaBaTh OLICHKY HOBBIM CHUTYaIIHsIM;

pacIupATh paMKH Y4eOHOTO MpeMeTa Ha OCHOBE JTUYHBIX TPEIITOYTCHHM;

JenaTh OCO3HAHHBIM BBIOOp, apryMEHTHpOBaTh €ro, Oparh Ha ce0s
OTBETCTBEHHOCTbH 3a PEIICHHUE;

OIIEHUBATh MIPUOOPETEHHBIN OIIBIT;

crocoO0CTBOBaTh (OPMHUPOBAHUIO W TPOSBICHUIO HPYIUIIMH B 00JacTH
(bU3UKH, TOCTOSIHHO TIOBBINIATH CBOM 00pa30BaTENbHBIN U KyJIbTYPHBIA YPOBEHbD.

CaMOKOHTPOJIb, SMOUMOHAJIbHbIN HHTEJJIEKT:

JlaBaTh OLEHKY HOBBIM CHUTYalHsIM, BHOCHUTb KOPPEKTHUBBI B NIESTEIBHOCTD,
OLIEHMBAaTh COOTBETCTBUE PE3YJIHTATOB LETSM;

BIAJCTh HABBIKAMH  IIO3HABATENbHOW  pediekcur KaKk  OCO3HAHUS
COBEpILIAEMbIX JCHCTBUII W MBICIUTEIBHBIX MPOLIECCOB, HX PE3YIbTATOB U
OCHOBaHUI;



UCIIOJIb30BaTh MPUEMBI PEQIICKCHH IS OIICHKHM CHTYaIliH, BRIOOpA BEPHOTO
peIIICHUS;

yMETh OIICHWBAaTh PHUCKH W CBOCBPEMECHHO NPHHUMATH PEIICHUS [0 WX
CHIDKCHHUIO;

NPUHUMATh MOTHMBBI M apTyMEHTHl JPYTHX TIpU aHalu3e pPe3yIbTaToB
JCSTCIIBHOCTH,

NPUHUMATH CeOsl, TOHMMAsi CBOW HEJOCTATKU M JIOCTOMHCTBA,;

NPUHUMATh MOTHUBBI M apTyMEHTHl JPYTHX TIpU aHalu3e pPe3yIbTaToB
NeSITEIBHOCTH,

pU3HaBaTh CBOE MPABO U MIPABO APYTUX HA OMIHOKH.

B mporecce moCTHKEHUS JIMYHOCTHBIX PE3yJbTATOB OCBOCHHUS IPOTPAMMBI
no (Qu3MKe IS YPOBHS CpeaHEro oOmero oO0pa3oBaHUS y OOYyYarOMIUXCS
COBEPIICHCTBYETCS HIMOLIMOHAIIbHBIH WUHTEIUICKT, IpeNoJararoInui
c(hOpMHUPOBAHHOCTH:

CaMOCO3HAHUsI, BKIIOYAIOIIETO CIIOCOOHOCTh MIOHMMATh CBOE SMOIIMOHAILHOE
COCTOSTHUE, BUJICTh HAIIPABJICHUS Pa3BUTH COOCTBEHHOM SMOIMOHAIBHOHN cepsl,
OBITh YBEPEHHBIM B ce0€;

CaMOpETyJIMPOBAHMS, BKJIIOYAIONIETO CAaMOKOHTPOJIb, YMEHHE MPHUHUMATH
OTBETCTBEHHOCTh 3a CBOE TMOBEJCHHE, CIOCOOHOCTh aJaNTUPOBATHCA K
YMOIMOHATBHBIM H3MEHEHHSIM H ITPOSIBIIATH THOKOCTD, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHBAIIMHY, BKIIIOYAIOMICH CTPEMIICHHE K JIOCTHIKCHHUIO LEIH H
yCIIexXy, ONTHMHU3M, WHHUIIMATUBHOCTh, YMEHHE JCWCTBOBATH HCXOJs M3 CBOHUX
BO3MOKHOCTEM;

IMIATHH, BKIIOYAIOMIEH CIOCOOHOCTh MOHUMATh SMOIMOHATBHOE COCTOSTHHUE
JIPYTHX, YYUTBIBATH €ro TMPH OCYIIECTBICHUH OOIICHHS, CIOCOOHOCTh K
COUYYBCTBHIO U COIIEPEIKUBAHHUIO;

COIMATILHBIX HABBIKOB, BKIIFOUAIOIIUX CIIOCOOHOCTH BBHICTPAaNBaTh OTHOIIICHHUS
C IPYTUMHU JIFOJIbMHU, 3200TUTHCS, TIPOSBIIATH HHTEPEC U Pa3pemiaTh KOH(PIUKTHI.

INPEAMETHBIE PE3YJIBTATBI

K xonmy oOyuenuss B 10 kiacce mpeaMmeTHbIE pe3ysibTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTpaXaTh CPOPMUPOBAHHOCTD Y 00YUAIOIINXCS YMEHHIA:

JEMOHCTPUPOBATh Ha NpUMEpax pojib U MecTO (pU3MKU B (POpMHpPOBAHUU
COBPEMEHHOM HAy4yHOM KapTHHBI MHMpA, B Pa3BUTHM COBPEMEHHOW TEXHHUKU H
TEXHOJIOTUH, B IPAKTUYECKOUN AECATEIBHOCTH JIFOAEH;

YUUTHIBaTh TPAHUIBl MPUMEHEHHUS W3YyYEHHBIX (U3MUECKUX MOJIEICH:
MaTepuajbHas TOUKa, HHepIUaIbHAsl CUCTEeMa OTCUETa, aOCONMIOTHO TBEPIOE TEJIO,
UJCAIBHBIN T'a3, MOJEIU CTPOCHUS ra30B, KUIAKOCTEH M TBEPABIX TEN, TOYCYHBINA
AIIEKTPUYECKUI 3apsi]l IPU PEIICHNN PU3NYECKUX 3a/1a4;



pacno3HaBaTh (PU3NUYECKHE SIBJICHUS (TIPOIECCHI) U OOBSICHATH WX HAa OCHOBE
3aKOHOB MEXAHUKH, MOJICKYJISIPHO-KUHETUYECKOW TEOPUU CTPOCHUS BEIIECTBA U
ANEKTPOJAVMHAMHUKHA: PABHOMEPHOE M  PABHOYCKOPEHHOE  IMPSIMOJIMHEUHOE
JIBI)KEHUE, CBOOOJHOE TMaJICHUE TeJ, JBM)KEHUE IO OKPYKHOCTH, HWHEpIIUS,
B3auMOJIelicTBUE Tell, nuddy3us, OPOYHOBCKOE JIBHKEHHE, CTPOCHUE KUIKOCTEH
U TBEPIBIX TEJ, U3MEHEHHUE 00bhEMA TeJI MPU HArpeBaHUU (OXJIAXKICHUH ), TEIJIOBOE
PaBHOBECHE, MCHAPEHUE, KOHJCHCALHUs, IUJIABJIICHUE, KPUCTAJUIM3ALMS, KUIICHUE,
BJIAKHOCTbH BO3/1yXa, MOBBIIIEHHUE JABJICHUA T'a3a MPU €r0 HAarpeBaHUU B 3aKPHITOM
cocylie, CBsI3b MEXKAY NapaMeTpaMH COCTOSIHMSI Ta3a B  M30IPOLIECCax,
AIEKTPU3AIUSA TEJI, B3AMMOJCHCTBUE 3aPAJIOB;

OTIMCHIBATh MEXAHWYECKOE NBIDKCHHE, HCIONB3YS (PU3NYECKUe BEITMYWHBI:
KOOpJIMHATa, IIyTh, IMEPEMEIICHUE, CKOPOCTh, YCKOPEHWE, Macca Teja, Cuia,
MMIYJIbC Te€Jla, KWHETUYECKas 3HEPrusi, MOTCHUUAIbHAA DHEPIUsl, MEXaHUYECKas
paboTa, MexaHWYecKas MOIIHOCTh; IIPU OIMCAHMHM TPABUIBLHO TPAKTOBATh
(GU3UYEeCKUT CMBICIT HMCIOJIb3YyeMbBIX BEIHYMH, WX O0O3HAUCHUS U €IUHMIIBI,
HAXOJUTh (OPMYJIbI, CBA3BIBAIONINE NaHHYIO (DU3UYECKYIO BEIUYHHY C JIPYTUMU
BEJIMYUHAMM;

ONKCHIBATh M3YYCHHBIE TEIUIOBBIE CBOWCTBA TEI W TEIUIOBBIEC SBJICHHUS,
UCIIONB3Yyad (U3WUYECKUEe BEJIMYMHBI: JaBJIGHHE Ta3za, TeMIleparypa, CpeaHss
KMHETUYECKAsT DHEPrUsl XaOTUUYECKOIr0 JIBUKECHHUS MOJEKYJ, CPEIHEKBAApPATUYHAS
CKOpPOCTb MOJIEKYJ, KOJIMYECTBO TEIUIOThI, BHYTPEHHSIS 3HEprus, padora rasa,
KO3(phUIIMEHT TOJIe3HOTO JACHCTBHMS TEIUIOBOTO JBUTATENs; TPU OMHCAHUU
NPaBWIbHO TpaKTOBaTh (DU3UYECKUH CMBICT HCIOJIB3YEMbIX BEIWYHH, HX
0003HaYeHUsS W CAWHUIBI, HAXOJIUTh (OPMYJIbI, CBA3BIBAIOIIME JaHHYIO
(U3UYECKYI0 BETMYHUHY C IPYTUMH BEIHYUHAM;

OIMCHIBATh U3YUYCHHBIE AJIEKTPUUECKUE CBOMCTBA BELIECTBA U JJICKTPUUECKUE
sBJICHUS (TIPOLIECCHI), UCTIONB3Ysl (PU3NUECKUE BETUYUHBI: DJICKTPUYCCKUM 3apsij,
AIEKTPUYECKOE T0JIE, HAMPSIKEHHOCTD MOJIs, MOTEHIIMAN, PA3HOCTh MTOTECHIMAJIOB;
Py ONMHWCAHWM TIPABWJIBHO TPAKTOBATh (PU3UUYECKHH CMBICI HCIIOIh3YyEMBbIX
BEIIMYMH, WX OOO3HAYCHHS] W CIWHHMIIBI, YKa3biBaTh (DOPMYJIBI, CBSI3BIBAIOIINE
JTaHHYI0 (U3UYECKYIO BETUYHNHY C APYTUMH BEIMUYUMHAMU,

aHaJTM3UPOBaTh (PU3UYECKHUE MPOILIECChl U SBJICHUS, UCIOIB3Ys (U3UYECKUE
3aKOHBI Y TIPUHUMIBL: 3aKOH BceMUpHOTo TsaroreHus, I, II u III 3akonsl HeroTOHA,
3aKOH COXPAaHECHUSI MEXAHWYECKOM JHEPruu, 3aKOH COXPAaHCHUS MMITYJIbCa,
MPUHIUIT CYNEPIO3ULUNA CHUJI, MPHUHLHUI PABHONPABUS HHEPLUAIBHBIX CUCTEM
OTCUE€TA, MOJICKYJISIPHO-KMHETUYECKYI0 TEOPHUIO0 CTPOCHMS BEIIECTBA, TI'a30BbIC
3aKOHBI, CBA3b CPEAHENH KMHETMYECKON SHEPIUU TEIJIOBOTO JIBUYKEHUS MOJICKYI C
aOCOJIFOTHON TeMmIepaTypoi, MEPBbIN 3aKOH TEPMOAMHAMUKHU, 3aKOH COXpaHEHUS
AIEKTPUYECKOTO 3apsaa, 3akoH KynoHa, npuisToM pasnuyarh CIOBECHYIO



(GOpMYIHPOBKY 3aKOHA, €r0 MAaTeMaTHYECKOE BBIPAKCHUE W yCIOBHS (TPAHHMIIBI,
o0JacT) IPUMEHUMOCTH;

OOBSICHATH OCHOBHBIC TPHUHIUMBI JIEHCTBHS MAIMH, OPUOOPOB U
TEXHUYECKUX YCTPOWCTB; pasjnyaTh YCJIOBUS MX O€30MAaCHOTO WCIOJIB30BAHUS B
MIOBCETHEBHOM JKU3HU;

BBITIOJIHATh OKCIEPUMEHTHI TI0 HUCCIEAOBAHUIO (U3NYECKUX SBICHUN U
IPOIIECCOB C HCIOJB30BAHUEM IMPSAMBIX W KOCBEHHBIX HM3MEPEHH, TPU ITOM
dopmynupoBath TpoOJeMy/3aady W THUIOTE3y Y4EOHOTO OSKCIICPUMEHTA,
CcOOMpaTh YCTAaHOBKY W3 TPEJIOKEHHOTO OOOPYJIOBaHHUsS, MPOBOIMTH OIBIT U
(GopMyITHpPOBATh BHIBOJIBI;

OCYILECTBIIATH MPSIMbIE H KOCBEHHBIC U3MEPEHUSI (PU3MUECKUX BEIHYUH, TIPU
3TOM BBIOMpATh ONTUMAIBHBIA CHOCOO M3MEPEHHS W HCIIOJIB30BaTh HM3BECTHHIC
METO/IbI OIIEHKH MOTPEIIHOCTEH N3MEPCHHUIA;

UCCIIC/IOBATh  3aBHUCUMOCTH  MEXKAY  (U3UYCCKUMHU  BEIUYMHAMH  C
WCTIOJIb30BAHUEM TMPSIMBIX HM3MEPEHHH, MPU ITOM KOHCTPYHPOBATH YCTaHOBKY,
(GUKCUpOBaTh PE3yIbTATHl IMONYYEHHONW 3aBUCHUMOCTH (DU3MYECKUX BEIUYHH B
BUIe TaOIUIl ¥ TPAQUKOB, AETATh BEIBOJIBI IO PE3YJIbTaTaM HCCIICIOBAHMUS,

coOo1aTh TpaBuiia 0E30MacHOTO TPy/Aa MPHU MPOBEJACHUU UCCIICAOBAaHUI B
pamMkKax y4eOHOTO OSKCIEPUMEHTa, Y4YeOHO-HMCCIIEOBATEIILCKON M TPOCKTHOM
JESITETBHOCTH C WCIOJIh30BAHUEM H3MEPUTEILHBIX YCTPOKMCTB U J1a0OPaTOPHOTO
000pyI0BaHUS;

peiiath pacuéTHpIE 3aJa4d C SBHO 3aJaHHON (HU3MUECKOW MOJEINbIO,
UCTIONB3Ys (PU3MUYECKUE 3aKOHBI U TIPUHIIHUITBI, HA OCHOBE aHAJIN3a YCJIOBHS 3a/1a4H
BBIOMPATh (PU3UYECKYIO MOJECIb, BBIACIATh (DU3MUECKUE BEITUYMHBI U (OPMYIIBI,
HEOOXoauMBIC JUIsl €€ pelIeHUs], MPOBOIUTHh PACUYEThl M OLIEHUBATh PEATBHOCTD
MOJTYYCHHOTO 3HAUEHUS (PU3MUECKON BETMYUHBI;

pelaTh Ka4eCTBEHHbBIE 3a][aui: BHICTPAMBATh JIOTHUECKU HEMPOTUBOPEYHBYIO
IETIOYKY PACCYXJICHUI C OMOpOH Ha WM3Y4YCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH H
bu3ndecKue SIBICHUS;

UCTIONB30BaTh ~ NpPU  pEIIeHWH  Yy4eOHBIX  33aJa4  COBPEMEHHBIC
MH(POPMAIIMOHHBIE TEXHOJIOTHU JUISA MTOWCKA, CTPYKTYPUPOBAHHS, HHTEPIIPETAIIH
U TPEJICTABJICHUS Y4COHOW M HAYYHO-TIOMYJISIPHOW WH(pOPMAIIMU, TIOTYYCHHOW U3
pa3IMYHBIX UCTOYHUKOB, KPUTUYCCKH aHAIM3UPOBATH MOJTy4aeMyr0 HH()OPMAIIHIO;

NPUBOUTH IPUMEPHI BKJIa/Ia POCCHICKIX U 3apYOCIKHBIX YIEHBIX-(DU3UKOB B
pa3BUTHE HAyKH, OOBSICHEHHE TIPOIECCOB OKPYXKAMOIIETO0 MHpA, B Pa3BHTHUE
TEXHUKU U TEXHOJIOTUH;

UCIIOJIb30BaTh TEOPETUYCCKUE 3HAHMS MO (PU3MKE B MOBCEIHEBHOW JKU3HU
i obecrieueHusi 0€30MaCHOCTH TIPU OOPAILCHUU C TIPUOOPAMU U TEXHUUECKUMHU



yCTPOMCTBaMH, ISl COXPAHEHUsS 310POBbS M COOJIIOICHUSI HOPM 3KOJOTHYECKOTO
IIOBEJCHUS B OKPYXKAIOLIEH CPEJIE;

paboTaTh B TpYIIe C BBHINOJHEHUEM Pa3UYHBIX COIMAIBHBIX POJICH,
IUIAaHUPOBATH PadOTy TPYIIbl, PalUOHAIBHO paACHPEACNATh OO0S3aHHOCTU U
IUIAHUPOBATH JESTENBHOCTh B HECTAHIAPTHBIX CUTYyallUsX, aJIeKBaTHO OILEHUBATH
BKJIAJ] KQKJIOTO U3 YYACTHUKOB IPYIIIIBI B PEIICHUE PACCMATPUBACMON MTPOOIEMBI.

K xonmy oOyuenuss B 11 kiacce mpeaMeTHbIE pe3yJbTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTpakaTh CPOPMUPOBAHHOCTH Yy 00YUAIOIIUXCSl YMEHUI:

JEMOHCTPUPOBATh Ha MpUMEpax pojib U MecTo (U3UKU B (HOPMHPOBAHUU
COBPEMEHHOW HAy4YHOW KapTHUHBI MHUPA, B PA3BUTUU COBPEMEHHOW TEXHUKU W
TEXHOJIOTUH, B NMPAKTUYECKON IEATEIBHOCTH JIFOJAECH, LIEJOCTHOCTh U E€OUHCTBO
buznyeCcKoil KapTUHBI MUPA;

YUUTHIBATh TPAHULBI MPUMEHEHUS M3YyYEHHBIX (U3UYECKUX MOJIEIIEeH:
TOYEUYHBIN JEKTPUUECKUIN 3apsif, Jy4Y CBETa, TOUEUHbI UCTOYHUK CBETA, siiepHas
MOJieJb aTOMa, HYKJIOHHAsh MOJIEJb aTOMHOTO siipa MPH PEIIeHUU (PU3UIECKUX
3a/1ay;

pacro3HaBaTh (pU3NUECKHUe SIBICHUS (IPOLECCH) U OOBSICHIATh UX Ha OCHOBE
3aKOHOB 3JIEKTPOJIMHAMHUKN M KBAHTOBOW (DU3UKH: 3IEKTpUUECKask POBOAUMOCTD,
TEIJIOBOE, CBETOBOE, XMMHUYECKOE, MAarHUTHOE JIEUCTBUS TOKA, B3aUMOJIECHCTBUE
MarHuTOB, JJICKTPOMAarHUTHAasi WHIYKIWSA, JEWCTBHE MAarHWUTHOTO TIOJS Ha
MPOBOJTHUK C TOKOM W JBIDKYIIMICS 3apsjl, SJICKTPOMArHUTHBIE KOJEOaHUS W
BOJIHBI, MPSIMOJIMHEWHOE pPacHpOCTpaHEHUE CBETa, OTPaXKEHHUE, MPETOMIICHUE,
uHTephepeHus, audpakuus U TOJSApU3AlMS  CBETa, AUCIEPCHUs CBETa,
dboTtoanekTpudeckuit 3gdexT (hoTodrddexT), cBeTOBOE AaBleHHE, BOSHUKHOBEHUE
JUHEMYaToOro CHeKTpa aToMa BOAOPOJa, €CTECTBEHHass M HMCKYCCTBEHHas
pPanvoaKkTUBHOCT;

OMUCHIBATh H3YYEHHbIE CBOWCTBA BEIECTBA (DJIEKTPUUYECKHUE, MArHUTHBIE,
ONTHUYECKUE,  DJIEKTPUUECKYI0  NIPOBOJUMOCTh  Pa3IUYHBIX  Cpel) U
AIIEKTPOMArHUTHBIEC SIBICHUSA (MPOILECCHI), HCMONb3Ys (U3HUECKUE BEIUYUHBL:
IIEKTPUYECKUI 3apsl, CHJIa TOKa, IEKTPHUUECKOE HANpPSLKEHHE, JJIEKTPUUYECKOe
COMPOTUBIIEHUE, PA3HOCTh MOTEHIIMAJIOB, 3JEKTPOABMKYIIAs cuiia, paboTa TOKa,
WHIYKIMS MarHUTHOTO mMojsi, cuia Amrmepa, cuna JlopeHua, HUHIYKTUBHOCTD
KATYIIKW, HEPrUsl 3JEKTPUYECKOrO0 M MAarHUTHOTO IMOJei, MepuoJl M YacToTa
KoieOaHul B KoJeOaTenbHOM KOHTYpe, 3apsi M Cuja TOKa B Mpollecce
TapMOHMYECKHX JJIGKTPOMArHUTHBIX KoJieOaHMWM, (OKYCHOE pacCcTOSHUE W
ONTHYECKasi CHJIa JIMH3bI, TIPU OMHCAHUU TMPABWIBHO TPAKTOBATH (HUINUECKUI
CMBICJI HCMOJb3YEMBIX BEJIMYMH, WX OOO3HAYEHUS U E€JMHHUIIbI, YKa3bIBaTb
dbopMysbl, CBA3BIBAIOIIME JAHHYIO (PU3UYECKYIO BEJIMYMHY C JAPYTUMHU
BEITUYMHAMU;



ONUCHIBAaTh M3YYCHHBIE KBAHTOBBIC SIBJICHHS M TIPOILIECCHI, HCHOJIb3Ys
bu3nYecKue BEIMYHMHBI: CKOPOCTHh SJEKTPOMATHUTHBIX BOJIH, JJIMHA BOJHBI U
4acTOTa CBETA, SHEPTUs U UMITYJILC (POTOHA, MEPUOJ TOJIypacmaaa, YHEPTUs CBSI3H
aTOMHBIX SIJIEP, MPU OINKCAHUU TMPABWIBHO TPAKTOBAaTh (PU3UYECKUM CMBICI
UCIIOJIb3yEMbIX BEJIMYMH, UX OOO3HAUEHUsS] W EAMHMIIBI, YKa3bIBaTh (HOPMYJIbI,
CBS3BIBAIONIME JIAHHYI0 (U3UYECKYI0 BEJIMYMHY C JAPYTUMH BEJIMYWHAMU,
BBIYHCIIATH 3HAYCHUE (PU3MUECKON BETNYNHBI,

aHAIM3UPOBaTh (PU3UYECKHUE TMPOIECCHl U SIBJICHUS, UCIONb3Yys (U3HUECKHE
3aKOHBI U MPUHLMIBL: 3aK0H OMa, 3aKOHBI MMOCIEA0BATEIBHOIO U MapajlIeIbHOTO
COCIMHEHUs TIPOBOJHUKOB, 3akOH JIkoyis—JIeHra, 3aKOH BJIEKTPOMAarHUTHOM
WHYKINH, 3aKOH MPSMOJUHEHHOr0 pacrpOCTpaHEHUs CBETA, 3aKOHbI OTPAKEHUS
CBETa, 3aKOHBI MPEJIOMJICHHUS CBETa, ypaBHeHHE DWHIITEeHa a1 (oTorddekra,
3aKOH COXPaHEHWs JHEPrUH, 3aKOH COXPAHCHMSI UMITYJIbCA, 3aKOH COXPaHEHUs
AIEKTPUYECKOTO 3aps]a, 3aKOH COXPAaHEHUsT MAacCOBOrO YHMCIIa, MOCTyJaTel bopa,
3aKOH paJMOAaKTUBHOIO pacmaja, Mpu 3TOM pa3inydaTh CIOBECHYIO (OPMYITHUPOBKY
3aKOHA, €r0 MaTEeMaTUYECKOE BBIPAKEHWE W YCJIOBHS (TpaHUIBI, OO0JACTH)
MPUMEHUMOCTH;

ONPEACIISITh HAPABICHUE BEKTOPA MHIYKIIMM MAarHUTHOTO TOJISl POBOIHUKA
C TOKOM, cuiibl Amriepa u cuiibl JIopeHna;

CTPOUTh U ONUCHIBATh M300PAKEHUE, CO3JABAEMOE IUIOCKUM 3EPKajioM,
TOHKOM JIMH30M;

BBITIOJIHATh OKCIIEPUMEHTHI MO HUCCIEJAOBAHUIO (PU3WYECKUX SBJICHUM U
MPOLIECCOB C HCIOJb30BAHUEM IMPSIMBIX M KOCBEHHBIX H3MEPEHHUI: IPHU 3TOM
dbopmynupoBath MpodlieMy/3aadyy M TUIOTE3y Y4e€OHOTO HKCIIEPUMEHTA,
cobupaTh YCTAaHOBKY W3 TPEIJIOKEHHOTO OO0OpYIOBaHWS, TPOBOAUTH OMBIT U
(GbOopMyIHpPOBATh BHIBOIHI,

OCYILIECTBIISITh MPSIMbIE U KOCBEHHbIE U3MEpEHUsl (U3UUECKUX BEIIMYUH, MPU
TOM BBIOMpaTh ONTUMAJIBHBIA CHOCOO M3MEPEHUS W HUCIOJIb30BaTh W3BECTHBIC
METO/bI OLIEHKHU MOIPEIIHOCTEN N3MEPEHNM;

WCCJIENOBATh 3aBUCUMOCTH (DU3MYECKUX BEIMYUH C HCIOJH30BAHUEM
OpSAMBIX HM3MEPEHUH: TMPU D3TOM KOHCTPYHPOBATH YCTAHOBKY, (UKCHUPOBATH
pe3ynbTaThl MOJYYEHHOM 3aBUCMMOCTH (DU3MYECKUX BEJIMYUH B BUIEC TAOJHIl U
rpaduKoB, AeyaTh BHIBOABI [0 pe3yabTaTaM UCCIIEA0BAHMS;

cobmro1aTh MpaBmiia 0€30MacHOTO TPy/Ja MPU MPOBEICHUU MCCIIECIOBAHUN B
paMKax yd4eOHOTO OKCIIEPUMEHTa, Y4eOHO-MCCIIEIOBATEILCKOH W IMPOCKTHOM
NESATEIbHOCTH C MCHOJb30BAHUEM H3MEPHUTEIBHBIX YCTPOMCTB U J1AOOPATOPHOIO
000pyI0BaHUS;

pemath pacu€THble 3aJayd C SBHO 3aJlaHHOM (DU3MYECKON MOJENbIo,
UCTIOJIB3Ysl (PU3UYECKUE 3aKOHBI ¥ TIPUHIIUITBGI, HA OCHOBE aHAJIM3a YCJIOBUS 3a/1a4n



BbIOUpaTh (PU3UUECKYIO MOJEIb, BBIICHATh (PU3UUECKHE BEIUYHHBI U (POPMYJIBL,
HEOOXOuMbIe N7l €€ pelIeHUs, MPOBOAUTH PacuéThl M OICHUBATh PEATbHOCTD
MOJIy4EHHOTO 3HaUY€HUs (PU3NUECKON BEITMYUHBL;

pelaTh Ka4eCTBEHHbBIE 3aJ]aui: BBICTPAMBATh JOTMUECKU HEMPOTUBOPEUHUBYIO
[IETI0YKY pacCyXJIEHHI C OMOpoil Ha HM3y4YEHHbIE 3aKOHBI, 3aKOHOMEPHOCTH H
bu3ndecKue SIBICHNUS;

UCIONB30BaTh  MPU  pPEIIEHUH  yuyeOHBIX  3aJad  COBPEMEHHBIC
MH(POPMAILIMOHHbIE TEXHOJIOTUU Ui MOMCKA, CTPYKTYPHUPOBAHUS, WHTEPIPETAIH
U TIpE/ICTaBJICHUsl y4eOHOM W HAYYHO-TIOMYJISIpHONW MH(pOpPMAIMY, TOTYYeHHOU U3
Pa3IMYHBIX UCTOYHUKOB, KPUTUYECKH aHAIM3UPOBATH MOIy4aeMy0 HH()OPMAIHIO;

OOBSACHATh MPUHIUMBI JEUCTBUS MAIIWH, MNPHOOPOB U TEXHUYECKUX
YCTPOMCTB, pa3innyaTh YCIOBUSA UX 0€30MaCHOIO MUCHOJIb30BaHUS B MOBCEIHEBHOM
KHU3HU;

NPUBOAUTH IPUMEPHI BKJIa/1a POCCUMCKHX U 3apyOEKHBIX YUEHBIX-(U3UKOB B
pa3BUTHE HAyKH, B OOBSICHEHHE MPOIIECCOB OKPYKAIOIIETO0 MHpA, B pPa3BUTHE
TEXHHUKHU U TEXHOJIOTHIA;

UCIIOJIb30BaTh TEOPETUUYECKUE 3HAHUA MO (PU3MKE B MOBCEAHEBHOW >KU3HH
s obecrieueHust 0€30MacCHOCTU IpU OOPAILEHUU ¢ TPUOOPAMU U TEXHHUYECKUMHU
YCTPONCTBAMH, JUII COXPAHEHUS 3JI0POBbS U COOIOACHUS HOPM IKOJIOTHYECKOTO
MOBEJCHUS B OKPYXKAIOLIEH CPEJIE;

paboTaThb B TIpynmne C BBHIMNOJIHEHHEM pPAa3JIMYHBIX COLUAIBHBIX POJIEH,
IUIAHUPOBaTh pPabOTy TPYNNbl, PAlMOHAIBHO paclpeneisaTh OOsS3aHHOCTU W
IUIAHUPOBATh JIEATEIBHOCTh B HECTAHIAPTHBIX CUTYAIlHMsX, a/JIeKBaTHO OLIEHHBAThH
BKJIa/1 KaX/I0TO U3 YYaCTHUKOB I'PYIIIbI B PEIICHHE pacCMaTprUBaeMOn poOIeMBbl.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJTACC
KosnyecTBo yacos JJIeKTPOHHBbIE
HaumeHnoBaHue pa3iesioB U TeM uuppoBbIe
Ne ni/m P Kontpoasnbie  IIpakTnueckue (1ubp )
NpOrpamMmsbl Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsl
Paznen 1.OU3UKA U METOAbI HAYYHOTI'O ITIO3HAHUA
1.1 ®u3nKa U METOJIbl HAYYHOTO TTO3HAHUS 2 buommorexa IOK
' AR HAYH https://m.edsoo.ru/7f41bf72
Hroro no pazneny 2
Paznen 2.MEXAHUKA
bu6mmoreka [IOK
21 Kuiematitka . https://m.edsoo.ru/741bf72
bu6mmoreka [IOK
2.2 Hlusamia 7 https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
23 3aKOHBI COXPAHEHHUS B MEXAHHUKE 6 1 1 hitps://m.cdsoo.rw/ 74 1bf72
Hroro no pazneny 18
Pa3znen 3.MOJIEKYJIAPHASA ®U3UKA U TEPMOJAUHAMHUKA
31 OCHOBBI MOJIEKYJISIPHO-KHHETHYECKOM 9 1 bubnnorexka [HOK
' TEOpHHU https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
32 OCHOBbI TEPMOAHHAMHKH 10 ! hitps:/m.edsoo.ru/7f41bf72
13 ArperaTHble COCTOSTHUSI BEIIECTBA. 5 bubnnorexka [HOK

®a3oBbIe MEPEXOIbI

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




Uroro no pazneny

24

Pa3nea 4.9JIEKTPOINMHAMUKA

bubmuorexa [JOK
41 DICKTpOCTATHKA 10 https://m.edsoo.ru/7f41bf72
47 [TocTostHHBIN 3NeKTpUYECKUil TOK. TOKH B 12 bubmmoreka [JOK
’ Pa3IUYHBIX Cpeax https://m.edsoo.ru/7f41bf72
Hroro no pasneny 22
Pe3epBHOE Bpems 2
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68




11 KJIACC

Kosn4yecTBo yacos JIeKTPOHHBbIE
HaumeHnoBaHue pa3aesioB U TeM unppoBbIe
Ne ii/m P Konrpoabnbsie IIpakruueckue (uipp )
NpOrpamMmbl Bcero o0pa3oBaTejbHbIe
padoTshI padoThI
pecypchbl
Paznen 1.2JIEKTPOAUHAMHUKA
11 MarnuTtHOoe noje. JIeKTpOMarHuTHast 1 ] 3 bubnmoreka [JOK
' WHIYKIUS https://m.edsoo.ru/7f41c97¢
Hroro no pazneny 11
Pa3nen 2.KOJIEBAHUS U BOJIHBI
21 MexaHn4eckue 1 AIeKTPOMarHuTHBIE 9 1 bubnnorexka [HOK
' KoJIeOaHus https://m.edsoo.ru/7f41c97¢c
29 MexaHnyeckue U 3J1€KTPOMAarHUTHbBIE 5 ] bubnmoreka [JOK
’ BOJIHBI https://m.edsoo.ru/7f41¢97¢
Bbu6mmoreka [JOK
2.3 Oniia 10 3 https://m.edsoo.ru/7f41c97¢
Hroro no pasneny 24
Pasnea 3.0CHOBBI CIIEIUAJIbBHOM TEOPUU OTHOCHUTEJBHOCTH
31 OcCHOBBI crielIMaIbHON TEOPUHI 4 ] bubnmoreka [JOK
' OTHOCUTEIBHOCTHU https://m.edsoo.ru/7f41c97¢c
Hroro no pazneny 4
Pa3znen 4 KBAHTOBAS ®U3UKA
bu6mmoreka [IOK
4.1 i
DNeMEeHThI KBAHTOBOW ONTUKU 6 hitps://m.cdsoo.ru/Tf41c97c
4.2 Crtpoenue atoma 4 bubnmoreka [JOK




https://m.edsoo.ru/7f41c97¢

4.3 ATOMHOE SAPO

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

Hroro no pazneny

15

Paznea 5.OJIEMEHTBI ACTPOHOMUU U ACTPOPU3UKHU

bu6mmoreka [IOK

5.1 DNeMEeHTHI aCTPOHOMUH U aCTPOPHU3UKH 7 hitps://m.edsoo.rw/7f41c97c
Hroro no pazngeny 7
Paznen 6.OBOBITAIOIIEE IOBTOPEHUE

6.1 O6o061maroiiee MOBTOpPEHKE 4 ngg;;fg;gﬁ%ﬂlcwc
Hroro no pazneny 4
PesepBHoe Bpems 3
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68







IHOYPOYHOE IINTAHUPOBAHHUE

10 KJTACC
Kosn4yecTBo yacos JJIeKTPOHHBbIE
Ne ara nudpoBLIe
Tema ypoka Koutpoabsubie IIpakTuyeckue A p
n/n Bceero H3yYCHUS oOpa3oBaTe/ibHbIE
padoThbI padoTshI
pecypchl
®du3uka — HaykKa O PUPOJIE.
1 Hayunsie MCTZK bl HOEHaI.)HI/iI 1 bubmorexa HOK
e A 05.09.2023 | https://m.edsoo.ru/ff0c32e2
OKPY>KaloIlero Mupa
Poxw 1 mecTo pusuku B

) (hopMHUPOBAHUHN COBPEMEHHOM | bubnnorexka [HOK
Hay4YHOU KapTHUHBI MUpa, B 06.09.2023 | https://m.edsoo.ru/ff0c33e6
IIPAKTUYECKOU IEATEIBbHOCTH JIIOAEH
Mexannueckoe OBUKEHUE.

3 OTHOCHUTENBHOCTH MEXAHHUYECKOTO ] bubmuorexa [JOK
nerxkeHus. [lepemenienue, CkopocTs, 12.09.2023  https://m.edsoo.ru/ff0c3508
YCKOpEHHUE

4 PaBHOMEpHOE NpsIMONIMHENHOE ] bubmuoreka [IOK
NBIDKECHHE 13.09.2023 | https://m.edsoo.ru/ff0c3620

5 PaBHOYCKOpEHHOE IIPSIMOJIMHEWHOE 1 bubnuoreka [IOK
NBIDKEHHE 19.09.2023  https://m.edsoo.ru/ff0c372e

6 CBoOoaHoe mazeHue. Y cKopeHue | bubnuotexa [JOK
CBOOOJIHOTO MaJeHUs 20.09.2023  https://m.edsoo.ru/ff0c39cc
KpuBonuneliHOe 1BUXKEHHE.

7 JBrm>xeHne MaTeprualIbHOM TOYKH I10 1 bubmorexa HOK

P 26.09.2023  https://m.edsoo.ru/ff0c3ada
OKPY>KHOCTH
8 [Ipunuun otHOCcUTENbHOCTH ["anumnest. 1 27.09.2023  bubamoreka [JOK




NHepruanpHbIe CUCTEMBI OTCUETA.
[Tepssiii 3akoH HproTOHA

https://m.edsoo.ru/ff0c3bed

Macca tena. Cuia. [lpunnun

bu6mmoreka [IOK

? CYHCPHOSHIIH CHIL BTOpOvaaKOH 03.10.2023 | https://m.edsoo.ru/ff0c3bes
HeroToHa 11t MaTepuaabHOM TOYKH

10 Tpertuii 3akon HeroToHa st bubnnorexka [HOK
MaTepUAIbHBIX TOYEK 04.10.2023 | https://m.edsoo.ru/ff0c3be8
3aKOH BCEMHUPHOro TsAroteHus. Cumia

11 TsbkecTu. [lepBas kocMuyeckas bubmmorexa [JOK

10.10.2023 | https://m.edsoo.ru/ff0c3d00
CKOPOCTh

12 Cuna ynpyroctu. 3akoH ['yka. Bec bubnmoreka [JOK
Tena 11.10.2023 = https://m.edsoo.ru/ff0c3el8
Cuna tpenus. KoappuuueHt tpenus.

13 Cuna CEHpOTI/IBHeI({bI/I(l:I ;Ipn ILBI/IS(CHI/II/I bubmmorexa LHOK

17.10.2023 | https://m.edsoo.ru/ff0c3f76
TeJa B KUAKOCTH WJIH ra3e
[TocTynarensHOe U BpaliareiabHOE

14 JBIDKEHHE a0COJIFOTHO TBEPIOTO Tea. bu6mmoreka [IOK
MowmenTt cuibl. [liiedo cumel. YenoBust 18.10.2023  https://m.edsoo.ru/ff0c41a6
paBHOBECHS TBEPIOIO TENA
Nmnynbe maTepuanbHOM TOUYKH,

15 CUCTEMBI MaTEPUAIIbHBIX TOYEK. bubnmoreka [JOK
NmMnynbe cunbl. 3aKOH COXpaHEHUs 24.10.2023 | https://m.edsoo.ru/ff0c43d6
uMIynbca. PeakTuBHOE IBHKEHUE
PaGota u MOILTHOCTH CHJIBL.

16 Kunernueckas sneprus bubnmoreka [JOK
MaTepuaibHOW ToukH. Teopema 00 25.10.2023  https://m.edsoo.ru/ff0c4502
M3MEHEHUU KHHETHUYECKOIl SHepruu

17 [ToTenuuanpHas SHEpTHS. 07.11.2023  bubmuoteka [JOK




[ToreHumManbHas S3HEPTUSL YIIPYTO
nedhopMUPOBAHHON TIPYKUHBI.
[ToTenunanpHas sHeprus Tena BOIN3U
MOBEPXHOCTH 3E€MJIU

https://m.edsoo.ru/ff0c461a

18

IToTeHnManbHbIE U HETIOTEHIIMAJIBHBIE
cuiibl. CBs3b paboThI
HEMOTEHIUATbHBIX CUJI C U3MEHEHUEM
MEXaHUYeCKOW IHEPTHUH CUCTEMBI TEl.
3aKOH COXpaHEHUSI MEXaHUYECKON
SHEPTUU

08.11.2023

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c478¢c

19

Jlaboparopnas pabota
«MccnemoBanue CBs3U pabOThI CHIIBI C
U3MCHEHUEM MEXaHUYECKOW SHEPTHH
Tella Ha PUMEPE PaCTKESHHUS
PE3MHOBOTO KI'yTay

14.11.2023

20

KonrtponsHas pabora o Teme
«Kunematuka. JlnHamuka. 3aKOHBI
COXpaHEHUS B MEXaHHUKE)

15.11.2023

Bbu6mmoreka [JOK
https://m.edsoo.ru/ff0c4b74

21

OCHOBHBIE TIOJIOKEHUS MOJIEKYJIIPHO-
KUHETHUYECKON Teopuu. bpoyHOBCKOE

nskenue. Auddysus

21.11.2023

Bbu6mmoreka [JOK
https://m.edsoo.ru/ff0c4dc2

22

Xapakrep JBUKEHUS U
B3aWMOJICVCTBHS YaCTHULl BEILIECTBA.
Mogenu cTpoeHus ra3os, KUIAKOCTEU
U TBEPABIX TEI

22.11.2023

23

Macca monekyn. Konnuectso
Bemectra. [loctositHHas ABoraapo

28.11.2023

24

TermnoBoe paBHOBecue. TemnepaTypa
u e€ uzmepenue. [llkana temneparyp

29.11.2023




Lenbcus

WUneanpueiii raz B MKT. OcHoBHOE

bu6mmorexa [IOK

25 ypaBHenue MKT 05.12.2023 |  https://m.edsoo.ru/ff0c4fde
AOGcomtoTHas TemrepaTypa Kak Mepa

2% CpelHEe KHHETUYECKON SHEPTUU bubnmoreka [JOK
NBUKEHUS MOJIEKYJ. Y paBHEHHE 06.12.2023 | https://m.edsoo.ru/ff0c511e
MenneneeBa-Knaneiipona

27 3akon [lampToHa. ['a30BbIe 3aKOHBI 12.12.2023
Jlaboparopnas pabota
«HccnenoBanre 3aBUCUMOCTH MEXKIY

28
MapaMeTpaMu COCTOSTHUS 13.12.2023
pa3peKeHHOTO Ta3a»

79 N3omnponeccel B UACAIBHOM ra3e U UxX bubnuoreka [JOK
rpaduyeckoe npeacTaBieHue 19.12.2023 | https://m.edsoo.ru/ff0c570e
Buytpennss sneprus
TEPMOIMHAMUYECKON CUCTEMBI U

30 crtoco0nI e€ n3meHnenns. KoanuecTBo bubnuotexa [JOK
TEIUIOTHI U paboTta. BHyTpeHHs s 20.12.2023  https://m.edsoo.ru/ff0c5952
SHEPTHUsS OJHOATOMHOTO HUJIECATEHOTO
rasa

31 Buasl rerionepenauu bubmorexa LIOK

26.12.2023  https://m.edsoo.ru/ff0c5c36
VYnenbHas TEMI0EMKOCTH BEILIECTBA.

1 KonunuecTBo TemnoTs! npu bubnmoreka [JOK
Teronepenaye. AnnabaTHbIN 27.12.2023 | https://m.edsoo.ru/ff0c5¢36
mporecc

33 [TepBblii 3aKOH TEPMOAMHAMUKHU U €70 09.01.2024  bubmuoreka [JOK




MNPUMCHCHUC K U30IIponeccam

https://m.edsoo.ru/ff0c5efc

HeobOpatumocTs miporieccoB B

34 npupoje. Bropoii 3akoH bubmorexa HOK
PHPOAE. P 10.01.2024 | https://m.edsoo.ru/ff0c6230
TEPMOTUHAMUKHU
35 [Tpunmun nevicreus u KII/ TenmoBoi bu6mmoreka [JOK
MaIlHbI 16.01.2024  https://m.edsoo.ru/ff0c600a
36 K KIT
Huier Kapro w ero K11 17.01.2024
37 DKosorndyeckue mpoodIeMbl
TEIUIO3HEPTEeTUKHU 23.01.2024
18 O6o6maromuit ypok «MosnekynspHas bubnmoreka [JOK
¢uznka. OCHOBBI TEPMOIMHAMUKI 24.01.2024 | https://m.edsoo.ru/ff0c6938
KonrtponsHas pabora o Teme
39 «MonexynspHas ¢pusuka. OCHOBBI buommorexa LHOK
yUp ' 30.01.2024 | https://m.edsoo.ru/ff0c6a50
TEPMOAMHAMUKI
40 [TapooOpazoBaHue U KOHICHCALHSL. bubnuoreka [JOK
Ucnapenue u kunenue 31.01.2024  https://m.edsoo.ru/ff0c63b6
AOCOIIOTHAsI 1 OTHOCUTEIIbHAS
41 BJIAKHOCTh BO31yxa. HachlleHHbIH bubmorexa HOK
AVES. B 06.02.2024 | https://m.edsoo.ru/ff0c64d8
nap
Tsépnoe teno. Kpucraminyeckue u
aMop(HbIe Tesla. AHU30TPOIHUSA
42 CBOfI;C(l")FB KPUCTAJIJIOB }Knp KHe bubmorexa [TOK
P ) A 07.02.2024 | https://m.edsoo.ru/ff0c65f0
KkpucTtauibl. COBpeMEHHbIE
MaTepuabl
[InaBneHue u KpuCTaUIM3AIHUA.
43 VY nenpHas TeniaoTa miaBJICHUs bubmmorexa [TOK
A ’ 13.02.2024  https://m.edsoo.ru/ff0c6708

CyOmmmarust




Bbu6mmoreka [JOK

44 % o
PABHEHHUE TCILIOBOTO batafica 14.02.2024 | https://m.edsoo.ru/ff0c6820
OnexTpusanus Tea. DIEKTPUIECKUI
45 3aps. JIBa BUJa JIEKTPUUECKUX bubmmorexa [OK
AL A p 20.02.2024  https://m.edsoo.ru/ff0c6bec
3apsIoB
IIpoBOOHUKH, THUIIEKTPUKHU U
46 H(I))J'I I[OBO HIfKI/I 3aK§H COXpaHEHUA bubmmorexa LIOK
YHPOBOA ) p 21.02.2024 @ https://m.edsoo.ru/ff0c6bcc
ANEKTPUIECKOTO 3apsaa
B3anmoneiicTBue 3apsaoB. 3aKOH
47 Kynona. ToueuHEIN dIIEKTPUYECKUI buGnnorexa LIOK
Y ) p 27.02.2024  https://m.edsoo.ru/ff0c6ced
3apsn
Harpsx€HHOCTB 2IEKTPUYECKOrO
43 nostst. [IpuHnmn cynepno3unuu bubnmoreka [JOK
ANEKTPUYECKUX nojeH. JInnun 28.02.2024 | https://m.edsoo.ru/ff0c6df2
HANPSKEHHOCTH
Pabota cuit 2IeKTpoCTaTuIecKoro
49 noist. Ilorennuan. PasHocTh buGnnorexa LIOK
' HHat 05.03.2024 = https://m.edsoo.ru/ff0c6100
[IOTEHIAIIOB
IIpoBOOHUKH U TUIJIEKTPUKH B
50 anpeKT I(];CTaTI/IIIel([:KOM HOI.:IG bubmmnorexa [IOK
P ] 06.03.2024  https://m.edsoo.ru/ff0c7018
JldnexkTpudeckas MPOHUIIAEMOCTh
N bu6mmoreka [IOK
51 6 .K
JICKTPOCMKOCTE. ROMICHCATOP 12.03.2024  https://m.edsoo.ru/ff0c7126
DIEKTPOEMKOCTD IIIOCKOTO
52 KOHJIEHCATOpa. DHEPrus 3apsHKEHHOI0 buGnnorexa LIOK
g pa- P P 13.03.2024  https://m.edsoo.ru/ff0c72c0
KOHJIEHCaTOpa
JlaGoparopnas pabota "M3mepenue
53 . "
ANIEKTPOEMKOCTH KOHJEHCATOpa 19.03.2024




54

[IpuHIMIT NEHCTBUS U IPUMEHEHUE
KOHJIEHCATOPOB, KOMMUPOBAILHOTO
armapara, CTpyHHOro mpuHTEpa.
DJIEKTpOCTaTUYECKAas 3alUTa.
3a3eMiieHre IEKTPOIPHUOOPOB

20.03.2024

55

DNEKTPUUECKUN TOK, YCIIOBUS €T0
cymiectBoBaHus. [10CTOAHHBIN TOK.
Cuna toka. Hanpsbxenue.
Conportusnenue. 3akon Oma it
y4acTKa Lenu

02.04.2024

56

[TocnenoBarenbHOE, TApaLIEIbHOE,
CMEIIaHHOE COCTMHEHHE
poBOIHUKOB. JIaGoparopHas padboTa
«M3y4eHune cMeIraHHOTO COCTMHEHUS
PE3UCTOPOBY

03.04.2024

Bbu6mmoreka [JOK
https://m.edsoo.ru/ff0c7410

57

PaboTta 1 MOITHOCTB ANEKTPUIECKOTO
ToKa. 3akoH J[xoynsa-Jlenma

09.04.2024

Bbu6mmoreka [JOK
https://m.edsoo.ru/ff0c7838

58

3akoH OMa 1st TOJTHOM (3aMKHYTOM )
anexkTpuyeckoi nenu. Koporkoe
3ambIkanue. JlabopaTopHas pabora
«M3mepenne D/1C nctounuka Toka u
€ro BHYTPEHHETO COIIPOTHBIICHUS

10.04.2024

Bbu6mmoreka [JOK
https://m.edsoo.ru/ff0c7ae0

59

DJeKTpOHHAs IPOBOJUMOCTH TBEPABIX
METaJUIOB. 3aBUCHUMOCTh
COHpOTI/IBJIeHI/ISI METAJIJIOB OT
TeMieparypsl. CBEpXIIpOBOJUMOCTh

16.04.2024

60

DNEeKTPUYECKUM TOK B BaKyyMe.
CBoiicTBa 3JE€KTPOHHBIX TYYKOB

17.04.2024

61

[TomynpoBoAHUKH, UX COOCTBEHHAS U

23.04.2024

bu6mmoreka [IOK




IIpUMecHast MpoBoAUMOCTh. CBOMCTBA
p—n-nepexoa.
[TomynpoBoIHUKOBBIE TPUOOPEI

https://m.edsoo.ru/ff0c84ae

DJEeKTpUUYECKUN TOK B pacTBOpax U

2 pacmiaBax 3J€KTPOJIUTOB. ] bubmuoreka [IOK
DNEeKTpOoNIUTHYECKAs! AUCCOLIUALIUS. 24.04.2024 | https://m.edsoo.ru/ff0c82ba
DnekTponus
DJNEeKTpUUYECKHUH TOK B ra3ax.

63 CamocTosTeIbHBIN U 1 bubnuorexa [JOK
HECaMOCTOSATENbHBIN pa3psl. 30.04.2024  https://m.edsoo.ru/ff0c84ae
Monnus. [htazma
DneKTpuYecKre mMpuodopsl U

64 YCTPOMCTBA U UX IIPAKTUYECKOE 1 bubnuoreka [JOK
npuMeHeHue. [IpaBuna TeXHUKH 07.05.2024  https://m.edsoo.ru/ff0c86fc
0e30macHOCTH

65 O6o0maromuii ypok ] bubnuotexa [JOK
«INEKTPOUHAMUKA ) 08.05.2024  https://m.edsoo.ru/ff0c88be
KontponbHas padoTa mo teme

66 «Qnekrpocraruka. [locrosHHbIN | bubnmoreka [JOK
ANEKTpUYECKU TOK. TOKHM B 14.05.2024  https://m.edsoo.ru/ff0c8a8a
Pa3IMYHBIX Cpeaax»

67 PesepBHblil ypok. KonTponbHas ) bubmumoreka [IOK
pabora 1o Teme "DeKTpoauHaMHuKa" 15.05.2024  https://m.edsoo.ru/ff0c8c56

68 PesepBHbIil ypok. O600a0muil ypok 1 bubnnorexka [HOK
o reMaM 10 knacca 21.05.2024  https://m.edsoo.ru/ff0c8f6c

OBILIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME




11 KJIACC

KosunvecTBO 4acoB DJIeKTPOHHBbIE
N‘-’ Tema ypoka Koutpoasusie IIpakTuueckue Aara unpponbie
n/n Bcero U3YYCHUSA oOpa3oBaTe/ibHbIE
padoTsbI padoThI
pecypcebl
[TocTosiHHBIE MarHUTHI U X

| B3auMoOAciicTBHE. MarHuTHOE II0JIE. 1 but6mmoreka [IOK
BexTop MarHuTHON UHIYKIUU. 05.09.2023  https://m.edsoo.ru/ff0c9778
JIMHUM MarHUTHOW UHAYKUUU
MaruauTtHoe 1nosje NpoBOJHUKA C

) TokoM. OnbIT Dpcrena. 1 bu6muoreka [JOK
B3anmopeiicTBre TpOBOJHUKOB C 06.09.2023 = https://m.edsoo.ru/ff0c98fe
TOKOM

3 Jlaboparopnas pabota «M3yueHue 1 1 bubnmoreka [JOK
MArHUTHOTO TOJIS1 KATYIIKK ¢ TOKOMY 12.09.2023  https://m.edsoo.ru/ff0c98fe
JleicTBMEe MarHUTHOTO TOJISI Ha
IIPOBOAHMK C ToKoM. Cuita Amnepa.

4 JlaGopatopHas pabota | 1 Bbubmuotexa [JOK
«Hccnenosanue nercTBUA 13.09.2023 | https://m.edsoo.ru/ff0c9acO
MOCTOSIHHOTO MarHuTa Ha PaMKy ¢
TOKOM»

JleiicTBME MarHUTHOTO TOJISI Ha

5 JBUKYITYIOCS 3apSPKEHHYIO YacTHILY. | Bbubmuotexa [JOK
Cuna Jlopenna. PaGoTa critbt 19.09.2023 | https://m.edsoo.ru/ff0c9df4
Jlopenua
DOnexkTpomMarauTHas HHAYKIUs. [loTok

6 BeKTOpa MarHuTHOM uHAyKuuu. IC 1 20.09.2023

WHAYKIMU. 3aKOH 3JICKTPOMarHuTHOM




nHaykiuu dapanes

Jlaboparopnas pabota
«HccnenoBanme SIBICHUS
AJIEKTPOMArHUTHON MHIYKIIUW»

26.09.2023

but6mmoreka [IOK
https://m.edsoo.ru/ff0cal50

NunykTuBHOCTH. SIBIEHUE

camouHaykiuu. IJ1C caMOMHIYKIIUH.

DOHeprust MarHUTHOTO TOJISI KATYILKU
C TOKOM. DJIEKTPOMAarHuTHOE I0JIe

27.09.2023

but6mmoreka [IOK
https://m.edsoo.ru/ff0ca600

TexHUYecKkue yCTpoicTBa U UX
MIPUMEHEHUE: TOCTOSTHHBIE MAaTHUTHI,
AEKTPOMArHUTHI, AIEKTPOABUTaTENb,
YCKOPUTENH 3JI€MEHTApHBIX YaCTHIl,
HHAYKIIUOHHAA MCYb

03.10.2023

10

O6o0maromuii ypok «MarautHoe
moJie. DIeKTPOMarHuTHAS WHIYKIIHAS)

04.10.2023

bubnunoreka LIOK
https://m.edsoo.ru/ff0cab&82

11

KonrtponsHas pabora o Teme
«MarsuTHoOE 1ozJe.
DNeKTpoOMarHuTHasE MHTYKIIUS

10.10.2023

bubnunorexa LIOK
https://m.edsoo.ru/ff0cad58

12

CB0OOOTHBIC MEXaHHYECKUE
Kosiebanus. ['apmMoHUUYeCcKue
KosiebaHus. YpaBHEHHE
TapMOHHYECKHUX KOJIeOaHUH.
[IpeBpatienue sHepruu

11.10.2023

bubnunorexa LIOK
https://m.edsoo.ru/ff0caf06

13

Jlaboparopnas pabota
«HccnenoBanue 3aBUCUMOCTH
NeproJia MajibixX KojieOaHuii rpy3a Ha
HUTHU OT JJIMHBI HUTHU U MACCBI I'py3a»

17.10.2023

14

KonebarenbHblil koHTYp. CBOOOTHBIE

18.10.2023

but6mmoreka [IOK
https://m.edsoo.ru/ff0cb820




OJICKTPOMArHuTHBIC KoJieOaHHs B
nacajibHOM K0JIEOATETEHOM KOHTYpCE.
Amnanorus MCXKAY MEXaHUYECKNMU U
SJICKTPOMAarHMTHBIMHA KOJIEOAHHUSIMU

15

®opmyna Tomcona. 3akon
COXPAHCHUS SHCPIrUr B UACAIIbBHOM
KOJIeOaTeIbHOM KOHTYpE

24.10.2023

bubnunoreka LIOK
https://m.edsoo.ru/ff0cb9c4

16

IIpencrasnenue o 3aTyxarmux
KosiebaHusX. BoIHyXIeHHBIE
MexaHudeckue konebanus. Pesonanc.
BbIHYXI€HHBIE 2JIEKTPOMATrHUTHBIE
KoJie0aHus

25.10.2023

bubnunoreka LIOK
https://m.edsoo.ru/ff0cbb86

17

Ilepemennsbiit Tok. CHHYCOUAIBHBIN
MEpEMEHHBIN TOK. MOIIIHOCTH
IIEPEMEHHOI0 TOKA. AMIUIUTYIHOE U
JEUCTBYIOIIECE 3HAYCHHUE CUIIBI TOKA U
HaAIPSKEHUS

07.11.2023

bubnunorexa LIOK
https://m.edsoo.ru/ff0cbd34

18

Tpaucdopmarop. [Ipoussozactso,
nepeaaya u norpedieHue
JIIEKTPUYECKON SHEPTUU

08.11.2023

19

Y CTpolCTBO M MPAKTUUECKOE
IIPUMEHEHHE IEKTPUIECKOTO 3BOHKA,
reHepaTopa epeMEHHOro TOKa,
JIMHUU 3JIeKTpoIiepesayd

14.11.2023

but6mmoreka [IOK
https://m.edsoo.ru/ff0cc324

20

DKOJIOTUYECKUE PUCKH TIPHU
MIPOU3BOACTBE AIEKTPOIHEPTUH.
Kynberypa ncnonb3oBanus
ANEKTPOIHEPTUH B TOBCETHEBHOM
KU3HU

15.11.2023




Mexanuueckue BOJIHBI, YCJIOBUSA
pacnpoctpanenus. [lepuos.

21 CKopocTh pacnpoCTpaHEHUs U JUIMHA bubmorexa [IOK
P pagnpoctp A 21.11.2023  https://m.edsoo.ru/ff0ccas54
BosIHEL. [lonepeunsie U IpoAoIbHbIE
BOJIHBI
” 3ByK. CKOpOCTH 3BYyKa. [ pOMKOCTh bubnunorexa LIOK
3ByKa. Boicora Tona. TemOp 3ByKa 22.11.2023 | https://m.edsoo.ru/ff0cccOc
DJEeKTPOMArHUTHBIE BOJIHBI, UX
23 CBOMCTBaA U CKOpOCThb. [lIkana Bubmmorexa [IOK
P ' 28.11.2023 | https://m.edsoo.ru/ff0ccfe0
ANEKTPOMATrHUTHBIX BOJIH
[TpuHIMIIBI pagUOCBSI3U U
24 .P
TeneBuaeHus. Pa3Burue cpeacts 29.11.2023
cBs3u. Paguonokanus
’5 KonTponbhas pabota «Konebanus u bubnmoreka [JOK
BOJIHBI» 05.12.2023 | https://m.edsoo.ru/ff0cc6f8
[IpssMOnMHENHOE pacIPOCTPAHEHUE
%6 CBETa B OJIHOPOJIHOM Cpejie. bubnmoreka [JOK
Toueunslii ICTOYHUK cBeTa. JIyu 06.12.2023  https://m.edsoo.ru/ff0cd350
cBeTa
OTtpakeHue cBeTa. 3aKOHBI
27 orpaxkeHus csera. [loctpoenne bubmorexa [IOK
p L p 12.12.2023  https://m.edsoo.ru/ff0cd4e0
n300pakeHHH B TNIOCKOM 3€pKajie
[Ipenomnenue ceta. [lonHoe
73 BHYTpeHHee oTpaxkeHue. IIpenenpHbrin bu6nuorexa [IOK
YTOJI IIOJIHOTO BHYTPEHHETO 13.12.2023  https://m.edsoo.ru/ff0cd7{6
OTpakKCHHUS
29 Jlaboparophnast pabora «M3mepenne bu6muoreka [JOK
IoKa3aTelisl MPETOMIIEHUS CTEKIIA) 19.12.2023 | https://m.edsoo.ru/ff0cd67a




JIunssl. [TocTpoenue n3obpaxxeHuil B

30 nuH3e. Dopmysa TOHKOM JIMH3BI bubmorexa LIOK
- POPMY ' 20.12.2023  https://m.edsoo.ru/ff0cddle
VYBenuueHue JUH3bI
Jlaboparopnas pabota
1 nu i
3 « ccne):[OBaIiHe CBOICTB 26.12.2023
M300paXEHUI B TUH3AX)
Hucnepcus cera. Cl0KHBIN COCTaB
0 6enoro csera. LIer. JlaboparopHas
pabora «Habmoienue aucrepcuu 27.12.2023
CBETa»
13 Nutepdepennius ceta. udpakius bu6muoreka [IOK
ceta. [ludppakimuonnas pemeéTka 09.01.2024  https://m.edsoo.ru/ff0ced22
14 [TonepedyHOCTh CBETOBBIX BOJIH. bubnmoreka [JOK
[Tonspuzanus cBera 10.01.2024 | https://m.edsoo.ru/ff0cf02¢
OnTudeckue MpuOOPHI U YCTPOICTBA
35 1 yCTIOBHSI UX OE30MaCHOTO 16.01.2024
MIPUMECHECHHUS
I'panuLbl MpUMEHUMOCTH
36 KJ1accuyeckor Mexanuku. [loctymarsl bu6muoreka [JOK
CIIELIMaJIbHOM TEOPUU 17.01.2024  https://m.edsoo.ru/ff0cf862
OTHOCUTEIILHOCTH
OTHOCHUTENBHOCTH OJJHOBPEMEHHOCTH.
37 3amenJIeHHe BpEMEHH U COKpalleHue Bubmmorexa [IOK
8 P patl 23.01.2024 | https://m.edsoo.ru/ff0cfad2
JUTHHBI
DHEPrusi ¥ UMITYJIbC PEIATUBUCTCKOMN
38 ‘IaCTI:/I bl CB?ISBYJI;I/IaC(ID)BI C DHEPrUeu u bubmorexa LIOK
HEL P 24.01.2024  https://m.edsoo.ru/ff0cfc68
UMITYJICOM. DHEPIusl MOKOs
39 KonTponpras padora «OnTuka. 30.01.2024  bubGmumoteka [IOK




OcHOBBI cIELIMANIBHOM Teopun
OTHOCHTEIBHOCTH

https://m.edsoo.ru/ff0cf6f0

®oronsl. opmyna [1nanka. Sneprus

but6mmoreka [IOK

40
U UMITYJIbC OTOHA 31.01.2024  https://m.edsoo.ru/ff0cfel6
OTKpBbITHE U HCCTIEIOBAHUE Eub 10K
noInoTeKa
4 orooppexra. Onerrst A. T 06.02.2024  https://m.edsoo.ru/ff0cffc4
CroneroBa
3akoHbl (poTodpdekra. YpaBHEeHUE
42 BﬁHmTegI)Ha Jil;){(b(i)omaq)gema bubmorexa [IOK
8 i 07.02.2024  https://m.edsoo.ru/ff0d015¢
«Kpacnas rpanuna» ¢potodrddexra
Hasnenue ceera. Onbitsl [1. H.
43 JlebeneBa. Xumudaeckoe JelicTBHE bubmorexa [IOK
ACBE. A 13.02.2024  https://m.edsoo.ru/ff0d04a6
cBeTa
TexHuyeckue ycTpoucTBa u
44 MPaKTUYECKOE MPUMEHEHHUE:
(doTorneMeHT, GOTOAATUHK, 14.02.2024
CONTHEYHas OaTapesi, CBETOIUO]T
45 Pemenne 3agau mo Teme «DJI€MEHTBI bubnuotexa [JOK
KBaHTOBOW ONTHUKW 20.02.2024 | https://m.edso0o.ru/ff0d0302
Monens atoma TomcoHa. OnbBITE
46 Pezepdopaa mo paccesHuio 0-4actu bubmorexa [IOK
peOpA P t 21.02.2024  https://m.edsoo.ru/ff0d091a
[ImanerapHast MoJieIb aTOMa
bubnunorexa LIOK
47 I1 b
OCTYIATRL Bopa 27.02.2024  https://m.edsoo.ru/ff0d0afa
W3ny4yenue u noriomeHue GoToHOB
43 IIPU IIEPEXOZE aTOMA C OJHOTO bu6nuorexa [IOK
YPOBHS 3HEPrUuu Ha Apyrou. Bunasl 28.02.2024  https://m.edsoo.ru/ff0dOafa

CIIEKTPOB




49

BonnaoBrslie cBoiicTBa yacTuIl. BoIHEI
ne bpoiinga. KopnyckynspHo-
BOJIHOBOM Ayayn3M. CHOHTAHHOE U
BBIHYKJICHHOE U3JTy4YCHHE

05.03.2024

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

50

OTKpbITHE paInOaKTUBHOCTU. OMBITHI
Pesepdopna no onpeneneHuto
COCTaBa PaIMOAKTUBHOTO U3JIY4YECHHUS

06.03.2024

bubnunoreka LIOK
https://m.edsoo.ru/ff0d0fd2

51

CgoiicTBa anb(a-, 6era-, ramma-
u3iydeHus. BiausHue
pPaAMoOaKTUBHOCTH Ha KUBBIE
OpPTraHU3MBbI

12.03.2024

52

OTKpBITHE TPOTOHA U HEUTPOHA.
N3otomnbl. Anbda-pacna.
DJEeKTPOHHBIN U MO3UTPOHHBIN OeTa-
pacnaz. ['aMMa-usinydeHue

13.03.2024

but6mmoreka [IOK
https://m.edsoo.ru/ff0d1162

53

DHeprusi CBA3M HYKJIOHOB B sJIpe.
Snepubie peakuuu. AnepHbii
peakrop. [Ipobiaembl, mepCrEeKTUBHI,
9KOJIOTUYECKHUE ACTIEKTHI SIIePHON
SHEPTeTHKU

19.03.2024

but6mmoreka [IOK
https://m.edsoo.ru/ff0d1356

54

DnieMeHTapHble YacTUlbl. OTKPBITHE
MO3UTpOHA. MeTonbl HAOMIOACHUS U
pEerucTpanyy 3JI€MEHTapHbIX YaCTHL.
Kpyrslii cton «@yHaaMeHTalbHbIE
B3auMoJercTBUsA. EMUHCTBO
¢bu3nUecKoil KapTUHBI MUPaA»

20.03.2024

but6mmoreka [IOK
https://m.edsoo.ru/ff0d0e38

55

Bun 38é3nnoro neba. Co3sesaus,
HpKI/Ie 3Bé3I[BI, IIJTaHETBI, UX BUAUMOC
nBrokenne. ConHeyHas CUCTeEMa

02.04.2024




56

Comnie. ConHeuHasd aKTUBHOCTb.
Uctounuk sneprun ConHIa U 3BE31

03.04.2024

57

3BE3bI, X OCHOBHBIE
XapaKTePUCTUKU. 3BE3/bI ITIAaBHOM
MOCJIeI0BaTeNbHOCTH. BHYyTpeHHee
cTpoeHnue 38€31. COBpeMEHHbIE
MIPEACTABICHUS O IPOUCXOKICHUU U
sBotrori CoJTHIIA U 3BE31

09.04.2024

58

Muneunsiii [yt — Hama ['anakruka.
ITonoxxenne u nBuxenne CosHLa B
lNanaktuke. I'anaktuku. YE€pHbie
IBIPBI B IPAX TaJaKTUK

10.04.2024

59

Bcenennas. Pazberanue rajgakTuk.
Teopus bosbioro B3psisa.
PennkroBoe uznyuenue.
Meraranaktuka

16.04.2024

60

Hepemennsie mpo6iieMbl aCTPOHOMUU

17.04.2024

61

KontponbHas padota «21eMEHTHI
aCTPOHOMUU U aCTPOPUIUKI»

23.04.2024

62

O6o6maromuit ypok. Pois pusuxu n
aCTPOHOMHUHU B DIKOHOMHUYECKOM,
TEXHOJIOTHYSCKOM, COITMATbHON B
ATHUYECKOH cdepax AesaTeIbHOCTH
YeJIoBeKa

24.04.2024

63

O6o6maromuit ypok. Pois u Mmecto
(bU3MKK ¥ ACTPOHOMUH B
COBPEMEHHOM HAy4YHOU KapTUHE MUpa

30.04.2024




64

O6o06uraromuit ypok. Pomib
(hbU3UIECKOI TEOPUH B
(bopMHpOBaHUY TIPEICTABICHUH O
(hU3UYECKON KapTHHE MUpPA

07.05.2024

65

O6o06mraromuit ypok. Mecto
¢u3nvecKoil KapTHHBI MHpa B 001IeM
psILy COBPEMEHHBIX €CTECTBEHHO-
HAYYHBIX MTPEJCTABICHUH O IPUpPOIe

08.05.2024

66

Pe3epBHbIil ypok. MarHuTHOE TOJIE.
DneKTpoMarHuTHast UHIYKIUS

14.05.2024

67

PezepBubIii ypok. Ontuka. OCHOBBI
CIIeIMaTIbHON TEOPUH
OTHOCUTECIIBHOCTHU

15.05.2024

68

Pesepnsrii ypok. KBanToBas ¢usuka.
DJIeMEHThI aCTPOHOMUH U
acTpou3uKku

21.05.2024

bubnunoreka LIOK
https://m.edsoo.ru/ff0d1784

OBIIEE KOJIMYECTBO YACOB I1O
ITPOTPAMME

68







YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOINYECKHUE MATEPHUAJIBI IS YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET
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