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HOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1o ¢Qu3uke 0a30BOro ypoBHS Ha YPOBHE CpPEIHEro OOIIero
oOpa3oBaHus pa3paboTaHa Ha OCHOBE IMOJOXKEHUU M TPeOOBAHMI K pe3ysibTaTam
OCBOEHHUSI OCHOBHOW 0Opa30BaTeNbHONM MpOrpaMMbl, mpenctaBieHHbXx B PI'OC
COQO, a Takxke c¢ yuérom denepanbHOll pabdoueil MporpaMMbl BOCIIHTAHHS H
KOHIEMIMU TpernojaBaHus y4yeOHoro mpeamera «@Pusrka» B 00pa3oBaTesbHbBIX
OopraHu3anusix Poccutickon Denepanuu, peTU3yIOIMNX OCHOBHEBIE
o0Opa3oBaTeIbHbIC TPOrPAMMBI.

Conmepxanue mnporpamMmbl 10 (U3MKE HamNpaBiIeHO Ha (QOpPMHUpPOBAHUE
€CTEeCTBEHHO-HAyUYHOUW KapTUHBI MHpa oOyuarommxcs 10-11 xmaccoB tmipu
o0yuyeHuu ux ¢u3uke Ha 0a30BOM YPOBHE Ha OCHOBE CHCTEMHO-JEATEIIbHOCTHOTO
nonxona. IIporpamma mo ¢usuke coorBercTByeTr TpeboBanusim ®I'OC COO k
IUIAHUPYEMBIM JIMYHOCTHBIM, INPEIMETHBIM W METAlpeIMETHBIM pe3yJbTaTaM
oOydeHHs, a TaKKe YYHUTHIBAET HEOOXOJIMMOCTh peaju3alluh MEXIPEeIMETHbBIX
CBsA3€l (PU3MKM C €CTECTBEHHO-HAyYHbIMU Y4YeOHBIMH IpeaMeTamu. B Heit
OTIPEIEISIFOTCS OCHOBHBIC IIETH M3Yy4YeHHS (DU3WKKA HA YPOBHE CPEIHETO OOIIETo
o0Opa3oBaHMUsl, MJIAHUPYEMBIE PE3ybTaThl OCBOECHUS Kypca (DU3MKHU: JTUYHOCTHBHIE,
MeTarnpeaIMeTHbIe, IPeIMETHbIE (Ha 0a30BOM YPOBHE).

[Iporpamma 1o gu3uke BKIIOYAET:

e TUIAHMPYEMBIEC PE3yIbTaThl OCBOCHHS Kypca GU3UKH Ha 6a30BOM YPOBHE, B

TOM YHCJIE IPEIMETHBIE PE3YJIbTAThI IO rojlaM 00yUeHUs;

e cojepkaHue yueOHOTo nmpeaMera « Pu3nkay 1o rogam oOy4eHHs..

®du3rka Kak Hayka O HauOojee OONIMX 3aKOHAX NPHUPOAbI, BBICTyHas B
KauecTBe y4eOHOIo IMpeJIMEeTa B IIKOJE, BHOCUT CYIIECTBEHHBIA BKJIAJ B CUCTEMY
3HaHHM 00 okpyskaromieMm mupe. [1IkonpHbINM Kype PU3UKN — CHCTEMOOOPa3yIOIIHiA
JUISL €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, MOCKOIbKY (DU3MUYECKUE 3aKOHbI
JeXaT B OCHOBE IIPOIIECCOB U SIBJICHHWM, H3y4YaeMbIX XUMHUEH, OHOJIOTHEH,
¢usnyueckoir reorpadueld u acTpoHOMmen. Mcmonmp3oBaHWE U AKTHUBHOE
npUMeHeHne (U3NYECKUX 3HAaHMM  ONpenenseT Xapakrep U pa3BUTHE
pa3HOOOpa3HbIX TEXHOJOTHMH B cdepe DHEPreTHKH, TPaHCIOPTa, OCBOEHUS
KOCMOCA, IOJIy4YeHUS HOBBIX MAaTE€pHaJIOB C 3aJlaHHBIMU CBOWMCTBAMHU WU JIPYTHUX.
W3ydyenne ¢u3MKM BHOCUT OCHOBHOW BKJIaJA B (POPMHUPOBAHUE ECTECTBEHHO-
HAyYHOM KapTHUHBI MHpa OOydaroummxcs, B (OPMUPOBAHUE YMEHUUN NPUMEHSThH
HAYYHBII METO]I TO3HAHUS MPU BHITIOJHEHUU UMHU YUYE€OHBIX UCCIEAOBAHUM.

B ocHOBy kypca (usuku Ui YpOBHsSI CpelHero ooOiero oOpa3oBaHUs
MOJIOKEH pAN HUACH, KOTOpPblE MOXXHO paccMaTpUBaThb Kak IPUHLUIIBI €ro
IIOCTPOEHUS.



Hoes yenocmnocmu. B COOTBETCTBUU C HEW KypC SIBJISETCS JIOTHUECKU
3aBEPIIEHHBIM, OH COJIEPKUT MaTepHal U3 BCeX pa3ziesioB (PU3MKU, BKIIOUAET KaK
BOIPOCHI KJIACCUYECKOM, TaK U COBPEMEHHOM (DU3HUKHU.

Hoes cenepanuzayuu. B cOOTBETCTBUM € HEW Marepuan Kypca (HU3UKA
o0beMHEH BOKPYr (Qu3MUecKux Teopui. Begymum B Kypce sBIseTCs
dbopMHpoBaHUE MPEACTABICHUN O CTPYKTYPHBIX YPOBHSIX MaTEpHUM, BEIIECTBE U
noJie.

Hoes eymanumapuszayuu. EE peanusanuss mnpeanonaraeT HMCIOJIb30BaHUE
TYMAaHUTAPHOTO TOTEHIHAa (DU3UYECKON HAyKH, OCMBICIICHHE CBSI3M Pa3BUTHS
¢bu3uKkn ¢ pa3BuTHEM OOIECTBa, a TaKXKE C MHPOBO33PEHUYECKUMH,
HPABCTBEHHBIMU M SKOJOTHUYECKUMH MTPOOTIEMaMH.

Hoess npuknaonoii  nanpasnennocmu. Kypc ¢dusukum mpeamnosiaraer
3HAKOMCTBO C HIUPOKUM KPYTOM TEXHUYECKUX U TEXHOJIOTHYECKUX MPHUIIOKCHHIM
M3YYEHHBIX TEOPUH U 3aKOHOB.

Hoes skonocusayuu peanusyeTrcs MOCPEACTBOM BBEACHHUS DJIEMEHTOB
COJEpKaHUsl, TMOCBSIIEHHBIX OJKOJOTMYECKMM MpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C PA3BUTUEM TEXHUKUA M TEXHOJOTHUW, a TaKKe OOCYXICHUS
po0JieM paliOHAIBHOTO MPUPOIOTIONB30BAHMS M YKOJIOTMUECKONW 0€30MacHOCTH.

CrepxHEBBIMH JJIEMEHTaMH Kypca (pM3MKM Ha ypOBHE CpEIHETro OOIIero
oOpa3oBaHus SBIAIOTCS (pU3MUECKUE TeopuH ((POpMHUpPOBAHUE MPEACTABICHUI O
CTPYKTYpe MOCTPOCHUSI (PU3UUYECKON TEOPUHU, POIH (PYH/IaAMEHTAIBHBIX 3aKOHOB H
OPUHIIMIIOB B COBPEMEHHBIX  MPEJACTABICHUSAX O MPUPOJE, TpaHHUIaxX
MPUMEHUMOCTH TCOPUH, IS ONUCAHWUS €CTECTBCHHO-HAYyYHBIX SBICHUH U
MIPOIIECCOB).

CucTeMHO-JesITeIbHOCTHBIN MOAX0A B Kypce (PU3MKU peau3yercs Mpex]ie
BCEro 3a CU€T OpPraHMu3alliy SKCIEPUMEHTAIBHON NEATENbHOCTH O00YYaroluXcsl.
Jlns  6a3oBOro ypoBHS Kypca (PU3MKH — OTO HCIOJIb30BAaHUE CHUCTEMBI
(GpOHTANBHBIX KPAaTKOBPEMEHHBIX OJKCIEPUMEHTOB M JabOpaTOpHBIX pabdoT,
KOTOpBIE B IporpamMme mno (pusnke oObeIMHEHBI B OOMIMH CIIMCOK YYCHHYECKUX
NpakTUYeCKUX paboT. BhiieneHrne B yka3aHHOM IepedHe JIabopaTOpHBIX PadoT,
OPOBOAMMBIX [ KOHTPOJSI M OIIGHKH, OCYIIECTBISETCS  yYaCTHHUKAMU
00pa3oBaTEIBLHOIO TMpolecca MCXOJd M3 OCOOCHHOCTEH IJIaHUPOBAaHUS U
ocHameHuss kaOmHera Qusmku. Ilpm »dTomM obecrnieumBaeTcss  OBJIAJICHHUE
OOyYarONIMMHUCS YMEHHUSIMU TPOBOJIUTh KOCBEHHbBIE H3MEPEHHUs, HCCIEIOBAHUS
3aBHCHUMOCTEH (PU3NYECKUX BEIUYMH U TIOCTAHOBKY OIBITOB 10 TIPOBEPKE
MPEI0KEHHBIX TUTIOTE3.

bonpmioe BHUMaHWE yAENSETCS PEHICHUIO PAcYETHBIX M KauyeCTBEHHBIX
3amay. [Ipu 3TOM AJig pacu€THBIX 3a/1ad MPUOPUTETOM SIBIISIOTCS 3a7adyd C SIBHO
3aJaHHON (PU3MYEeCKON MOJIETbIO, TO3BOJISAIONINE TPUMEHATh U3YUYSHHBIE 3aKOHBI U



3aKOHOMEPHOCTH KaK M3 OJHOTO paszjesia Kypca, TaK W WHTETPUPYs 3HAHUS W3
pasHbIX pa3zesoB. /{15 KayecTBEHHBIX 3a/lay MPUOPUTETOM SIBIIIOTCS 3aJaHUs Ha
0oOBsSICHEHHE TPOTECKaHUS (U3MUYECKHX SBJICHUH M IPOIECCOB B OKPYKAIOIICH
KU3HHU, TpeOyroiue BbIOOpa (U3WUECKOW MOJenu MJisi CUTyallud MPaKTHUKO-
OpPUEHTHUPOBAHHOTO XapakKTepa.

B coorBerctBun ¢ TpeboBanusimu DI'OC COO k wmaTepualbHO-
TEXHUYECKOMY OOECIIEUeHHI0 Y4YeOHOTO Ipolrecca 0a30BbIi ypOBEHb Kypca
(bU3UKHN HA YPOBHE CPEAHETO OOIIET0 00pa30BaHUs JOJIKEH U3y4aThCsl B YCIOBUSIX
MpPEeMETHOrO0 KaOuHeTa (U3WKK WM B YCJIOBHUSX WHTETPUPOBAHHOTO KaOWHETa
PEeIMETOB €CTECTBEHHO-HAy4YHOro IMkia. B kabunere pu3uku MOMKHO OBITH
HeoOXxoauMoe J1abopaTopHoe OOOpyJOBaHUE [JIsi BBIMOJHEHHUS YKa3aHHBIX B
mporpaMme 1o U3NKE YICHHYECKHX MPAKTHYECKHX Pa0dO0T U JEMOHCTPAIIMOHHOE
obopymoBaHHE.

JlemoHcTpanmonHoe oOopyaoBaHue (OPMHUPYETCS B COOTBETCTBUM C
MPUHITUIIOM MUHUMAJIBHOW JOCTAaTOYHOCTH W OOCCICYHMBACT ITOCTAHOBKY
MEPEUNCICHHBIX B MporpaMMe 10 (GU3WKE KIFYEBBIX JIEMOHCTpAIuil s
UCCJICIOBAHMUSI  W3Y4YaeMbIX  SBJICHUW ©  TPOLECCOB, OMIHUPUYECKUX M|
(byHIaMEHTAJIbHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHHM.

JlabopaTtopHoe 00OpyJIOBaHUE Il YUYEHUUECKUX MPAKTUYECKUX padoT
dbopMupyeTCcs B BUAE TEMAaTHYCCKUX KOMIUIEKTOB M OOECIIEYMBACTCS B pacuére
OJTHOTO KOMIUIEKTa Ha JBYX OOydalomwuxcs. TemMaTH4eCKue KOMIUICKTHI
71a60paTOPHOTO O0OPYAOBAaHMS JOJKHBI OBITh MOCTPOCHBI HA KOMIUJIEKCHOM
WCITOJIb30BAaHUU AHAJIOTOBBIX M ITU(PPOBBIX MPUOOPOB, a TaKKe KOMITBIOTEPHBIX
U3MEPUTETBHBIX CUCTEM B BHJI€ HU(PPOBBIX Ja0OpaTOpUil.

OCHOBHBIMHU TIENIIMH U3y4eHUS (PU3KUKHU B 00IIeM 00pa30BaHUU SBIISTFOTCSI:

e (QopmupoBaHue HHTEpeca M CTPEMJICHHUS OOYydYalOIIMUXCA K HAyYHOMY
W3YYCHUIO TPUPOJIBI, Pa3BUTHE WX HHTE/UICKTYaJIbHBIX M TBOPYECKHX
CHOCOOHOCTE;

e pa3BUTHE MPEACTABICHUI O HAYYHOM METOJIe TIO3HAHUS U (POpMUpPOBaHHE
MCCJIEI0BATENLCKOTO OTHOIICHUS K OKPYKAIOIIUM SIBIICHUSM;

e (opmMupoBaHHME HAYYHOTO MHPOBO33PCHHS KaK pe3yibTaTa HW3YYCHHS
OCHOB CTPOCHHMS MaTepuu U (PyHIaMEHTATBHBIX 3aKOHOB (PH3UKH;

e (QopmupoBanne yMeHUU OOBSCHATH SBICHUS C HCIOJIb30BAHHEM
(bu3HYecKNX 3HAaHUHN U HAYYHBIX JOKA3aTEIbCTB;

e (opmMupoBaHue mpeaCTaBICHUN O poNM (PUMKH IS Pa3BHTHS JIPYTHUX
€CTECTBEHHBIX HAyK, TEXHUKH U TEXHOJOTHH.

JlocTikeHne STUX 1eneld 00ecreunBaeTcsl pelieHueM CIeAyIomuX 3a1a4 B

npolecce u3y4eHust Kypca (GU3UKU Ha YPOBHE CPEIHEro 00I11ero 00pa3oBaHus:



e TmpuoOpeTeHne  CUCTEMBI  3HaHUM 00  o0mmx  (QuU3UYEeCKUx
3aKOHOMEPHOCTSIX, 3aKOHaXx, TEOPUSIX, BKJIFOYAS MEXaHUKY,
MOJIEKYJIIPHYIO  (PU3UKY, DBJIEKTPOJMHAMUKY, KBAaHTOBYIO (U3UKY H
AJIIEMEHTBI aCTPO(PHU3UKH;

e (QopmupoBaHue yMEHUN TPUMEHATH TEOPETUUYECKUE 3HAHWUS IS
oObsicCHEeHUS (U3MYECKUX SBJICHUW B TMPUPOAEC U JIA TNPUHATHUSA
MPAKTUYECKUX PEIIEHUIN B TOBCEAHEBHOM KU3HU;

e OCBOEHME CIOCOOOB pEIIEHUs pPa3IUYHbIX 3a7ad C SBHO 3aJlaHHOMN
bu3nuecKkoil MOJENbI0, 3a/ay, MOAPa3yMEBAIOIIUX CaMOCTOSTEIBHOE
co3faHue pU3NUECKON MOJEIH, aJIeKBATHON yCIIOBUSAM 3a/1a4U;

e TOHMMaHUE (U3NYECKUX OCHOB U TPHUHIMUIIOB JIEUCTBUS TEXHUUYECKHUX
YCTPOMCTB U TEXHOJIOIMYECKUX MPOIIECCOB, UX BIUSAHUS HA OKPYKAIOULYIO
cpeny;

e OBJAJCHUE METOJAaMHU CAMOCTOSITEIHHOTO IJIAHUPOBAHUS U TMPOBEICHUS
(U3UYECKUX SKCIEPUMEHTOB, aHAIM3a W WHTEpIpeTaluu HH(POpMAIUH,
OIPEJENICHHS TOCTOBEPHOCTHU MOJIYYEHHOTO pe3yJIbTaTa;

e CO3/IaHUE YCIIOBHM ISl PA3BUTUS YMEHUW MPOEKTHO-HCCIEN0BATEIBCKOM,
TBOPYECKOM NIEATETLHOCTH.

Ha usyuenune ¢usuku (06a30BbIi YpOBEHb) Ha YpPOBHE CPEIHETO OOIIEro
oOpazoBanus oTBoauTcs: 136 yacos: B 10 knacce — 68 yacoB (2 yaca B HEJIENIO), B
11 xnacce — 68 yacoB (2 yaca B HEJIETIO).

[Ipennaraemspiii B mporpamMme 1o (u3MKe TMepedeHb JIaboOpaTOPHBIX M
MPAKTUYECKUX PAOO0T SBISIETCS PEKOMEHJIOBAHHBIM, YUYHUTENIb JelacT BBIOOP
MPOBEJEHUS J1a0OpaTOPHBIX pabOT U OMNBITOB C YYETOM HHIUBUAYAIbHBIX
0COOEHHOCTEH 00yUaIOIUXCSl.



COILEPKXAHUE OBYUYEHUA
10 KJTACC

Pazgen 1. @®usuka U MeTOIbI HAYYHOI'0 MO3HAHMS

®usnka — Hayka o mpupojie. HayuHbie METOJIbI MO3HAHUSI OKPYXKAIOIIETO
mupa. Posib sKkcnepuMeHTa W TEOpUM B IMPOLECCE IO3HAHUSI MPHUPOJIBI.
DKCIepUMEHT B (hU3BHUKE.

MopnenupoBanue (U3MUYECKUX SIBIEHUN M mpoueccoB. HayuHble TUmoTe3sbl.
dusndecKkre 3aKOHbI M TCOPUHU. | paHUIBI TPUMEHHUMOCTH (PU3HYECCKHUX 3aKOHOB.
[TpyuHIMIT COOTBETCTBUS.

Pons u mecto ¢uzuku B GOpMHUPOBAHUU COBPEMEHHON HAyYHOM KapTHUHBI
MHUpA, B MPAKTUYECKON JIEATEIbHOCTH JIIOCH.

Jlemoncmpayuu

AHasioroBpie W HHUGPOBBIE H3MEPHUTEIIbHBIE MPUOOPHI, KOMIILIOTCPHBIC
JATYHKH.

Paznen 2. Mexanuka

Tema 1. Kunemamuxa

Mexannueckoe aABMKEHHE. OTHOCUTEIBHOCTh MEXAHUYECKOTO JIBUKEHUS.
Cucrema orcu€ra. Tpaekropus.

[lepemerienne, CKOpOCTh (CpeaHsIsE CKOPOCTb, MTHOBEHHAasi CKOPOCTh) H
YCKOPEHHE MaTepUaJIbHOW TOYKH, MX MPOEKIHH HAa OCH CHUCTEMBI KOODPJIHHAT.
CnoxeHue nepeMeneHnii U CI0KEHUE CKOPOCTEM.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MpPSAMOJIMHEWHOE ABMkeHue. ['paduku
3aBUCHMOCTH KOOPJHMHAT, CKOPOCTH, YCKOPEHHUS, IyTH W IEPEMEIICHUs
MaTepUaJIbHON TOYKH OT BPEMEHHU.

CBoOonHoe najzieHue. Y CKkopeHrue CBOOOIHOTO MaeHusI.

KpuBonmHeitHoe  nBuKeHWe. J[BMKEHHWE  MaTepualibHOW  TOYKM IO
OKPYXHOCTH C MOCTOSIHHOM 10 MOAYJIFO CKOPOCTBHIO. YTJI0Bast CKOPOCTb, JTUHEWHAS
ckopocTb. [lepron u yactora oOpamenus. LleHTpocTpeMHUTENTEHOE YCKOPEHUE.

TexHudyeckne yCTpPOMCTBA M MPAKTUYECKOE MPUMEHEHHE: CHUAOMETP,
IBUKEHUE CHAPSAIO0B, LEMHBIE U PEMEHHBIE ITEpEIavH.

Jemoncmpayuu

Mopnenp cucTeMbl OTCYETA, WIUTFOCTPALMS KMHEMAaTUYECKUX XAPAKTEPUCTUK
JBUKCHMUS.

[IpeoOpa3zoBaHue IBUKEHUI C UCTIOJIB30BAHUEM MIPOCTHIX MEXAHU3MOB.

[TameHne Ten B BO3AyX€E U B pa3pEKEHHOM ITPOCTPAHCTBE.

Habmionenue ABMKEHHUs Tena, OpPOIIEHHOTO MOJ YIJIOM K TOPU3OHTY U
TOPU30HTANBHO.



N3mepenune yckopeHus CBOOOHOTO MaACHUS.

Hanpapnenue CKOpoCcTH pu ABUKEHUH 110 OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopmusie pabomul

N3yuyeHrne HEpaBHOMEPHOTO JBHXKEHHUS C LIEJBIO ONPEICIICHUS MTHOBEHHOU
CKOpPOCTH.

UccnenoBanne COOTHOLIEHUS MEXAY MYyTSIMHU, NPOWIECHHBIMU TEJIOM 3a
MOCJICIOBATEbHBIC PABHBIE MPOMEXKYTKM BPEMEHUM TNIPU PABHOYCKOPEHHOM
JIBH>KEHUH C HAYAJIbHOW CKOPOCTBIO, PABHOM HYJIIO.

N3ydeHne nBUKEHUS IapUKa B BA3KOW )KUIKOCTH.

N3yuyenue ABuxKeHUS Tena, OpOIIEHHOTO TOPU30HTAIIBHO.

Tema 2. /lunamuxa

[Ipuanun  otHocutenbHOCTM  ['ammnes.  IlepBelid  3akoH  HproToHa.
NuepuumanbHble CUCTEMBI OTCUETA.

Macca Ttena. Cuna. Ilpunnun cynepno3unuu cui. Bropoit 3akon HeroToHa
IJI MaTepUaIbHOM TOUKU. TpeTui 3akoH HproTOHA 1711 MaTepHraibHbIX TOYEK.

3akoH BcemupHoro TtaroreHus. Cumia Ttsokectn. llepas kocmuueckas
CKOpOCTb.

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

Tpenue. Buasl TpeHus (mokosi, ckoyibxkeHus1, kadeHus). Cuna tpenus. Cyxoe
Tpenue. Cuiia TpEeHUs CKOJIbKEHUS U cuiia TpeHus nokosa. KoadduumeHt tpenus.
Cuiia conpoTUBIIEHUS PU JIBUXKEHUU TEJa B dKUJKOCTH WIIH Tase.

[TocTynarensHOE U BpalaTeabHOE IBUKEHHUE a0COIIOTHO TBEPAOTO TENa.

MOMEHT CHJIBI OTHOCUTEIBHO OcH BpamleHus. l[lnedo cunbl. YcioBus
paBHOBECUSA TBEPAOIO TEA.

TexHnueckue yCTpOMCTBA M IPAKTHUYECKOE IPUMEHEHHE: MNOAMIMIHUKY,
IBUKEHUE UCKYCCTBEHHBIX CITyTHHKOB.

Jlemoncmpayuu

SBenue nHEpUUH.

CpaBHeHHE MacC B3aUMOICHCTBYIOIIHNX TEI.

Bropoii 3akon HeroToHa.

N3mepenue cui.

CnoxeHne cuiL.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT JeOpMAIIHH.

HesecomocTts. Bec Tena npu yCKOpEHHOM NMOABEME U MTaJICHUH.

CpaBHeHUME CHIT TPEHUS MTOKOSI, KAUEHUS U CKOJIbKECHUA.

VYcnoBust paBHOBecHs TBEPAOro Tena. Buabl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul

N3yuenue aBuxeHus: Opycka 1o HaKJIOHHOU MJIOCKOCTH.



HccnenoBanne 3aBUCUMOCTH CUJI YIIPYTOCTH, BO3HUKAIOIIUX B MPYKUHE U
pe3MHOBOM 00pa3Iie, oT ux aedopMarium.

HccnenoBanne yciloBHM pPaBHOBECHS TBEPAOTO TENA, HUMEIOLMIETO OCh
BpAILICHUA.

Tema 3. 3akonvl coxpaneHus 6 MexaHuke

NmMnynbe MarepuaqbHOM TOYKM (Teia), CHUCTEMbl MaTepUabHBIX TOYEK.
Nmnynbe cuiibl 1 U3MEHEHUE HMIYJIbCa Tela. 3aKOH COXPAHEHUS HMITYJbCa.
PeakTtuBHOE ABHKEHUE.

Pa6ora cuiabl. MOIIHOCTD CHITHL.

Kunernueckass sHepruss MarepuajbHOW TOYKH. TeopemMa 00 H3MEHEHUU
KUHETUYECKOU DHEPTUM.

[ToTenumnanbHas SHEprusl. [ToTenumanbHast SHEprus YIPYyTO
neopMUpPOBAaHHOW  TIPYKHHBL.  [loTeHIManbHAas  SHeprus Tejda  BOJM3HU
MOBEPXHOCTH 3EMIJIU.

IToTenumanbHbIC u HEINOTECHIIMAJIbHBIC CHJIBI. CBs3b paboThI
HEMOTEHUHUAIBHBIX CUJI C M3MEHCHUEM MEXAHWYECKOM HSHEPrUU CHCTEMBI TEIL.
3aKOH COXpaHEHHUS MEXaHUYECKOW SHEPTUM.

Ynpyrue u Heynpyrue CTOIKHOBEHUS.

TexHuueckne yCTpoWCTBA M MPAKTUUYECKOE MPUMEHEHHUE: BOJOMET, KOIED,
MPYKUHHBIN MUCTOJIET, IBUKECHHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUs UMITYJIbCa.

PeakTnBHOE IBMKEHHUE.

[lepexoa MOTEHIMANTBHON YHEPTUN B KHHETUYECKYIO U OOpaTHO.

Yuenuuecxuii sxcnepumenm, rabopamopvle pabomeol

N3ydenne abCOMIOTHO HEYNPYroro yjaapa ¢ MOMOIIBI ABYX OJWHAKOBBIX
HUTSHBIX MasTHUKOB.

UccnenoBanue cBsizu pabOThl CUJIbI ¢ U3MEHEHWEM MEXaHMYECKON SHEepruu
TeJIa Ha MPUMEPE PACTSIKECHUS PE3UHOBOTO KI'yTa.

Paznen 3. Mogekyasipuast pu3nka 1 TEePMOJAMHAMHUKA
Tema 1. Ocro6bl MONEKYNAPHO-KUHEMUYECKOU Meopuu
OCHOBHBIE TIOJIOXKEHUSI MOJEKYISPHO-KUHETUUYECKON TEOPUU M UX OIBITHOE
obocHoBanue. bpoyHoBckoe nBwkenue. Juddysusa. Xapaktep ABUKEHUS WU
B3aUMOJEHCTBHUS YACTHUI] BemecTBa. MoJenu CTpOEHHs Tra3oB, JKHAKOCTEH U
TBEPIBIX TE U 00BSICHEHHUE CBOMCTB BEIIECTBA HA OCHOBE ATUX MoJjienel. Macca u
pa3mepsl Monekys. KonnyecTBo Bemectsa. [loctositnHas ABoranpo.

TermmoBoe paBHOBecue. Temneparypa u e€ uzmepenue. lllkana remmneparyp
Llenbcus.



Mopens  unpeanpHOoro raza. (OCHOBHOE  ypaBHEHHE  MOJEKYJSPHO-
KUHETUYECKOW TEOpHM HJEaNbHOTO ra3a. AOCONIOTHas TeMmIepaTrypa Kak Mmepa
CpelHEe KWHETUYECKOM SHEpPruM TEIUIOBOro JBIKeHMs dvacTull rasza. lllkana
temneparyp KensBuna. ['azoBbeie 3akoHBI. YpaBHeHue MenneneeBa—KiamnenpoHa.
3akoH JlasbToHa. M30mponeccsl B UACAIBHOM ra3e ¢ MOCTOSHHBIM KOJUYECTBOM
BemiecTBa. ['paduueckoe mnpeacTaBieHUE H3OIMPOIIECCOB: H30TEPMa, H30X0pa,
n3zo0bapa.

TexHuueckre yCTpPONCTBA M NPAKTUYECKOE MPUMEHEHHUE: TEPMOMETD,
Oapomerp.

Jlemoncmpayuu

OnbIThl, JOKa3bIBAIOIINE JMCKPETHOE CTPOEHHE BellecTBa, Qororpaduu
MOJIEKYJI OPTaHUYECKUX COECTUHEHUN.

OmnbiTel 10 MU PYy3UN KUAKOCTEH U ra30B.

Monenb 6pOyHOBCKOTO ABUKECHHUSI.

Mogaens onbita LlTepHa.

OnpIThI, JTIOKa3bIBAIOIIIHE CYILLIECTBOBAaHUE MEXMOJIEKYJIIPHOTO
B3aUMOJICHCTBHUSI.

Mogenb, HILTIOCTPUPYIOIIAs IPUPOIY AABIEHUS ra3a Ha CTEHKH COCYJa.

OnpIThl, WUIIOCTPUPYIOIIME YPaBHEHUE COCTOSHUS MJICaJBbHOTO Tasa,
U30IPOLIECCHI.

Yuenuueckuii sxcnepumenm, nabopamopmusvie pabomul

Onpenenenue Maccbl BO3AyXa B KJIACCHOM KOMHAT€ HAa OCHOBE M3MEPEHUU
00BbEMa KOMHATBI, IaBJICHUS U TEMIIEPATyphl BO3AyXa B HEH.

HccnenoBanre 3aBUCUMOCTH MEK]Ty TapaMETPaMU COCTOSIHUSL Pa3peKEHHOTO
rasa.

Tema 2. Ocnosvt mepmoOuHaAMUKU

TepMoauHamuueckas cucreMa. BHYTpeHHss SHEPIUs TEPMOAMHAMUYECKOMU
CUCTEMBI U criocoObl €€ n3meHeHus. KonuyectBo Teminorsl u padorta. BHyTpeHHss
SHEPrus  OAHOATOMHOIO  MJAEAIBHOrOo  ra3a. Buael  Temonepenayu:
TEIUIONPOBOJAHOCTh, KOHBEKIIUS, U3IyUYCHHE. Y IelIbHasd TEIJIOEMKOCTh BEIIECTBA.
KonudecTBo TemIoThl IpH TEIJIonepeaye.

[lonsitue 00 anmabatHoM mpouecce. IlepBblii 3aKOH TEPMOJMHAMUKH.
[IpuMmeHeHre TepBOro 3akoHa TEPMOJMHAMUKU K u3omponeccam. ['paduyeckas
UHTEpIpeTanus padoThl rasa.

BTtopoii 3akoH TepmoanHamMuku. HeoOpaTtumMocTh POILIECCOB B MIPUPOJIE.

TermmoBble  MammHbl.  [IpuHOMIBI  AEHUCTBUSA ~ TEIUIOBBIX  MAIIMH.
[IpeoOpa3zoBaHuss SHEpPruM B TEIUIOBBIX MamuHax. KodpGUIMEeHT Mone3Horo
neiictBust teroBo mammbbl. [{ukn KapHo u ero kosdduimeHT mosie3Horo
JEHCTBUSA. DKOJIOTUYECKHE MPOOJIEMBI TEIIOAHEPTETUKH.



TexHuueckre yCTpPOWCTBA W TPAKTUYECKOE TMPUMEHEHHE: JBUTATENb
BHYTPEHHETO CTOpaHMUsl, OBITOBON XOJOAUIBHUK, KOHIUIIUOHED.

Jlemoncmpayuu

N3MeHeHre BHYTPEHHEW 3HEpPruM Teja IMPU COBEPIICHUH PaOOTHI: BBUIET
npoOku u3 OyTBUIKM TIOJ JIEWCTBHEM CKaTOro BO31yXa, HarpeBaHue sdupa B
JATyHHOU TpyOKe MyTEéM TpeHUs (BUICOAEMOHCTPAIINS).

N3meneHue BHyTpeHHEH SHepruu (TeMIiepaTyphbl) Tea Ipy Terionepeaaye.

OnbIT 1Mo anauabaTHOMY pACHIMPEHHUI0 BO3ayXa (OMBIT C BO3AYLIHBIM
OTHUBOM).

Mopenu napoBoii TypOUHBI, ABUTATEINSI BHYTPEHHETO CTOPaHUsI, PEAKTUBHOTO
JIBUTATEIIS.

Yuenuueckuii sxcnepumenm, nabopamopmusie padomul

N3mepenue yaenpHOU TENI0EMKOCTH.

Tema 3. Acpecammnsvie cocmoanusn eeugecmea. Dazoevie nepexoovl

[TapooOpazoBanue U KoHneHcarus. Vcnapenue u kuneHue. AOCONIOTHAS U
OTHOCHUTEJIbHASL BJIAXHOCTh BO3Ayxa. HacelllleHHbId map. YaenbHas TemioTa
napooOpa3oBaHus. 3aBUCUMOCTh TEMIIEPATyPbl KUIICHHS OT JaBICHHUS.

Teépnoe Teno. Kpucramnuueckue u amopdHbie Tena. AHU30TPOIUS CBOWCTB
kpuctayioB. Kuakue kpuctaibl. CoBpeMeHHBbIE Marepuanbl. [lnaBrneHue u
KpUcTaJTM3anus. Y IeabHasl TeroTa miasienus. Cyonumanus.

YpaBHEHHE TEIIIOBOTO OajaHca.

TexHuueckre yCTpOHCTBA M MPAKTUYECKOE TPUMEHEHUE: THUTPOMETpP H
MICUXPOMETP, KAJTIOPUMETP, TEXHOJIOTHUHU TMOJTYyUYECHHS] COBPEMEHHBIX MaTEpHaJIOB, B
TOM YHUCJIE HAHOMATEpPUaliOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBolicTBa HACHIIIIEHHBIX TTAPOB.

Kunenne npy moHMKEHHOM JaBJICHUH.

Cnoco0bl U3MEpPEHUS BIAXKHOCTH.

HabGnronenue HarpeBaHus U MIaBJICHUS KPUCTANIMYECKOTO BEIECTBA.

JleMoHCTpalus KpUCTaIoB.

Yuenuueckuii sxcnepumenm, nabopamopusie padomol

N3mepeHre 0THOCUTENBLHON BIa)KHOCTU BO3AYXa.

Pa3znen 4. DinekTpoanHaMuKa
Tema 1. Inekmpocmamuka
OneKkTpu3anust Tel. OJIEKTPUYEeCKH 3apan. JBa BuAAa DIEKTPUUYECKUX
3apsAaoB. IIpOBOOHUKH, IOUAJIEKTPUKU M MOJYNPOBOJAHHUKU. 3aKOH COXPAHEHHS
AIIEKTPUYECKOTO 3apsia.
B3aumoperictBue 3apsaoB. 3akoH Kynona. ToueuHblid 3IEKTPUYECKUIN 3apsi/l.
Onektpuueckoe mnone. Hanpssk€HHOCTh adnexkrpudyeckoro mnonsd. [IpuHmun



CYHIEPIO3ULIUNA DIEKTPUYECKUX Iosier. JIMHUKM HanpsHyKEHHOCTH AIIEKTPUYECKOTO
HOJIAL.

Pabora cun  anektpocratudeckoro  mosist.  I[lorenuwman.  PasHocTh
MIOTEHIHAIOB. [IpOBOOHMKM M JAMDIIEKTPUKH B  JIIEKTPOCTATUYECKOM IIOJIE.
JudnexTpruyeckas MpOHULAEMOCTb.

OnekTpoéMKocTh. KonaeHcaTop. DIeKTpOEMKOCTh IUIOCKOTO KOHJIEHCATOpA.
DHeprus 3apsHKEHHOI0 KOHAEHCATOPA.

TexHudyeckne yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHUE: DJIEKTPOCKOII,
AIIEKTPOMETpP, JJIEKTPOCTaTUYECKas 3alluTa, 3a3eMJIEHHE 3JIEKTPOIpHOOpOB,
KOHJIEHCATOP, KOMMPOBAJIbHBIN allapar, CTPYHUHBIN OPUHTED.

Jlemoncmpayuu

Y CTpONCTBO M MPUHLINI IEUCTBUS dJIEKTPOMETPA.

B3aumopericTBre HaIEKTPU30BAHHBIX TEI.

DIIEKTPUYECKOE TOJIE 3aPSKEHHBIX TEL.

[IpoBOAHUKH B JIIEKTPOCTATUYECKOM IIOJIE.

DJIEKTPOCTATUYECKAS 3AIIUTA.

JIMDIEKTPUKH B DIIEKTPOCTATUYECKOM II0JIE.

3aBUCUMOCTb  DJIEKTPOEMKOCTH IIJIOCKOIO KOHJEHCaTopa OT IUIOLIAIu
IJTACTUH, PACCTOSHUS MEXAY HUMH U JUDJIEKTPUUECKON TPOHULIAEMOCTH.

DHeprus 3apsHKEHHOI0 KOHAEHCATOPA.

Yuenuueckuii sxcnepumenm, nabopamopmusvie pabomul

N3mepeHne 31eKTpOEMKOCTH KOHJIEHCATOPA.

Tema 2. Ilocmosannwtii 31ekmpuueckuii mok. Toku 6 paznuunvlx cpeoax

DJIEKTPUYECKAN TOK. YCIIOBUS CYLIECTBOBAHUS DJIEKTPUUYECKOTO TOKA.
Nctounuku Toka. Cuna toka. [locTosiHHBIN TOK.

Hanpsbxenue. 3akoH OMa 7151 y4acTKa LETIH.

DJIEKTPUYECKOE COIMPOTUBJIEHUE. Y IEIIBHOE CONPOTHUBIICHUE BEIIECTBA.
ITocnenoBaTenpHOE, TapaJUIEIbHOE, CMEIIAHHOE COEIMHEHNE IIPOBOIHUKOB.

PaGora osmexktpuueckoro Toka. 3akoH Jxoymns—Jlenma. MomrHOCTH
ANEKTPUYECKOTO TOKA.

DNEKTPOJABWXKYILAA CWIA U BHYTPEHHEE CONPOTUBJIEHUWE HMCTOYHHKA TOKA.
3akoH Oma a1 ONHOM (3aMKHYTOM) 3JIeKTpUu4YecKoi 1enu. KopoTkoe 3aMbIKaHueE.

OnexkTpoHHass  NPOBOAMMOCTb  TBEPABIX  METALIOB.  3aBHCHMOCTH
CONPOTHUBJICHUSI METAJJIOB OT TemIepaTypbl. CBEpXIpPOBOIUMOCTb.

DIIEKTpUYECKUN TOK B BaKyyMe. CBOKCTBA JIEKTPOHHBIX ITyYKOB.

IToxynpoBOIHHKWY. CoOcTBeHHas 151 IPUMECHAs IIPOBOIMMOCTh
OJIyIpOBOJHUKOB. CBolicTBa p—n-nepexoa. I1omynpoBogHUKOBEIE IPUOOPBI.

DONEeKTpUYECKUA TOK B  pacTBOpax M  paciuiaBax  JJIEKTPOJIUTOB.
DIIEKTPOIUTHYECKAS JUCCOLUALINS. DIEKTPOIH3.



DJNIeKTpUUeCKU TOK B ra3zax. CamMOCTOATENbHBIH M HECAaMOCTOSTEIbHBIN
pazpsan. Monuus. [Liazma.

TexHuyecknue yCTpOWCTBA M IPAKTUYECKOE MPUMEHEHHE: aMIIEPMETP,
BOJIbTMETP, PEOCTaT, HWCTOYHHKM TOKa, OAJIEKTPOHArpeBaTelbHbIE MNPHOOPHI,
AJIEKTPOOCBETUTENIbHBIE TPUOOPHI, TEPMOMETP COMPOTUBIICHUS, BaKYyMHBIN O/,
TEPMUCTOPBI U (POTOPE3UCTOPHI, MOIYIPOBOIHUKOBBIIN 110/, TaJIbBaHUKA.

Jlemoncmpayuu

N3mepeHne CHitbl TOKa U HaIIPSKEHMUS.

3aBUCUMOCTb CONPOTHBIICHUS LWIMHAPUYECKUX MPOBOAHUKOB OT JUJIMHBI,
IUTOLIA/I MTONIEPEYHOIO CEYEHUS U MaTepHaIa.

CmemaHHOE COeIMHEHNE TPOBOAHUKOB.

IIpsmoe w3MepeHHe JIEKTPOIABWXKYIIEH Ccwuibl. KOpoTkoe 3ambIKaHHE
raJIbBAHUYECKOTO IJIEMEHTA U OLIEHKA BHYTPEHHETO COIPOTHUBIICHUS.

3aBUCUMOCTB COITPOTHUBIICHHS] METAJIJIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTE 3JEKTPOITUTOB.

HckpoBoit paspsa M IPOBOJAUMOCTb BO3yXa.

OaHOCTOPOHHSS MPOBOAUMOCTD JUO/IA.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomul

N3ydeHne cMemaHHOr0 COEUHEHUS PE3UCTOPOB.

N3mepeHne 3JIeKTPOABUKYILEW CUIIbI MCTOYHMKA TOKAa M €r0 BHYTPEHHETO
COIIPOTHUBIICHUS.

Habmronenue snexrpomnusa.

MexnpeaMeTHbie CBA3H

N3yuenue kypca ¢uszuku 0a3oBoro ypoBHs B 10 Kiiacce oCcymIecTBISIETCS C
Y4ETOM COAEPIKATEIBHBIX MEXIPEAMETHBIX CBA3E€H C KypCcaMM MaTE€MaTHKH,
OMOJIOTMH, XUMHH, Teorpaduu U TEXHOJIOTHUU.

Meowxcnpeomemnvie nonwsimusi, CBSI3aHHbIE C M3YyYEHHEM METOJOB HAy4YHOIO
MO3HAHUA: SIBJIEHUE, HAay4HbId (akT, rumnores3a, (uU3MUecKas BEIMYMHA, 3aKOH,
TEOpHsl, HAOIIOAEHUE, SKCIEPUMEHT, MOJAECIIUPOBAHUE, MOJIENb, U3MEPEHUE.

Mamemamuka: penieHWe CUCTEMbl ypaBHECHHMM, JMHEWHas (yHKIHA,
napabona, runepOosia, Ux rpauKku U CBOMCTBA, TPUTOHOMETPUUECKUE (DYHKIIMU:
CHUHYC, KOCHHYC, TAHT'€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPHUUECKOE TOXKIECTBO,
BEKTOPBI U UX IIPOCKLIUM HA OCH KOOPJMHAT, CI0KEHUE BEKTOPOB.

buonoeus: mMexaHudeckoe JBUKEHHUE B >KUBOM npupone, nuddysus, ocMoc,
TEMJI000MEH KUBBIX OPraHU3MOB (BUbI TEIJIONEpPENayH, TEIIOBOE PaBHOBECHE),
ANEKTPUYECKUE SABIICHUS B KUBOU MIPUPOJIE.

Xumus: TUCKPETHOE CTPOEHUE BELIECTBA, CTPOEHNE aTOMOB M MOJIEKYJI, MOJIb
BELIECTBA, MOJISPHAs Macca, TEIUIOBbIE CBOMCTBA TBEPIBIX TEJ, JKUIKOCTEH H



ra3oB, JJIEKTPUYECKHE CBOWCTBA METAJJIOB, DJEKTPOJUTHYECKAS THUCCOIUAIUS,
rajibBaHUKa.

T'eoepaghus: BnaxxHOCTh BO3/1yXa, BETPhI, 0apoMeTp, TEPMOMETP.

Texnonozus: mpeodOpa3oBaHUE ABIKEHUH C HCMIOJIH30BAHUEM MEXaHH3MOB,
y4€T TpeHUs] B TEXHUKE, MOIIIUITHUKN, WCIOJIb30BAHUE 3aKOHA COXPAHCHMUS
UMITyJbCa B TEXHHKE (pakera, BOAOMET W JpyrHe), ABUTATENh BHYTPEHHETO
cropanwusi, mapoBasi TypOWHA, OBITOBOH XOJOJUIBLHUK, KOHIUIIUOHEDP, TEXHOJIOTHH
MOJIYYCHUSI COBPEMEHHBIX MAaTepHalioB, B TOM YHCJIE HAHOMATEPHAIOB, W
HAHOTEXHOJIOTUH, JJIEKTPOCTATUYECKAs 3allluTa, 3a3eMJICHUE 3JIEKTPONPHUOOPOB,
KCEPOKC, CTpYWHBIN IIPUHTED, DJIEKTPOHATPEBATEIbHBIC IpUOOPHI,
AIIEKTPOOCBETUTEIBHBIC PUOOPHI, TaTbBaHUKA.

11 KIIACC

Paznen 4. DiaekTpoauHaMuKa

Tema 3. Macnummnoe none. I1eKmpomacHuUmMHas UHOYKYUA

IloctostHHBIE  MarHUTHL.  B3amMojeWcTBHE  NMOCTOSHHBIX ~ MArHWTOB.
MarautHoe mone. Bekrop MarmuTHOM wHaykuuu. [IpuHnomn cynepno3unun
MAarHUTHBIX MMOJIEH. JIMHMM MAarHUTHOM WHIyKUMW. KapTWHa JIMHUM MarHUTHOW
WHJIYKIIMHU T10J11 MOCTOSTHHBIX MarHUTOB.

MarauTHOoE TI0J€ TPOBOJHHMKA C TOKOM. KapTuHa JMHUN WHIYKUUAH
MArHUTHOI'O TOJISL JJIMHHOTO IPSIMOTO NPOBOJHUKA M 3aMKHYTOTO KOJBLIEBOTO
MPOBOJIHUKA, KaTYIIKU ¢ TOKOM. OnbIT Opcrena. BzanmoaeiicTBue npoBOIHUKOB €
TOKOM.

Cuna Amnepa, €€ MOJlyJIb U HaIIPaBJICHUE.

Cuna Jlopenua, €€ MoyJib U HarpaBiieHHe. J[BUKeHUe 3apsiKEHHON YacCTHUIIbI
B OJJHOPOJHOM MarHuTHOM Iojie. Pa6oTa cuisl JlopeHna.

SlBneHne JIIEKTpOMAarHUTHOW HWHAYKIMU. [lOTOK BEKTOpa MarHUTHOU
WHAYKUAHW. OJIEKTPOABIKYILAS CHJIA WHIYKUUHA. 3aKOH 3JIEKTPOMATHUTHOM
nHaykunn dapazest.

BuxpeBoe nanekTpuyeckoe Iose. IJIEKTPOABUXKYIAs CUJIa HHIYKIUA B
MPOBOJHUKE, JIBHKYIIIEMCS TOCTYIIATEIIBHO B OJJHOPOJHOM MAarHUTHOM IIOJIE.

IIpaBuiio Jlenna.

NHnykTUBHOCTh.  SIBIEHHE CaMOMHIYKUMH. OJEKTPOABMKYIIAs  CHIIA
CaMOMHIYKIIUH.

DHEPrusi MArHUTHOTO TMOJISI KATYIIKUA C TOKOM.

DJIEKTPOMATrHUTHOE TIOJIE.

TexHnuecknue YCTPOMCTBA M IPAKTUYECKOE TMPHUMEHECHHUE: TIOCTOSIHHBIC
MArHuThl, BJIEKTPOMATHUTHI, BJECKTPOJBUIATENIb, YCKOPHUTEIU 3JIEMEHTAPHBIX
YaCTHUI], THIYKIIMOHHAS TI€Yb.



Jlemoncmpayuu

OnbIT DpcTena.

OTKJIOHEHHE JIEKTPOHHOTO MTy4YKa MAarHUTHBIM TIOJIEM.

JIuHYY UHIYKIIUY MarHUTHOTO MOJIS.

B3aumopericTBre 1ByX NpOBOJAHUKOB C TOKOM.

Cuna Amnepa.

JevictBue cuiibl JIOpeHIa Ha HOHBI 3JIEKTPOJIUTA.

SIBneHne 3eKTPOMArHUTHOW UHAYKIUU.

[IpaBuno Jlenua.

3aBUCUMOCTb 3JIEKTPOJBIXKYILEH CHIIBI UHAYKIHUHA OT CKOPOCTH HU3MEHEHUS
MarHUTHOTO MOTOKA.

SIBneHne caMOMHAYKIUU.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul

N3ydeHre MarHuTHOTO MOJISl KATYIIKH C TOKOM.

UccnenoBanne AeHCTBUA NOCTOSTHHOIO MarHuTa Ha paMKy ¢ TOKOM.

UccnenoBanue sSiBIEHUS 3JIEKTPOMArHUTHOW UHAYKIUU.

Pasnen 5. KosieOanus U BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoOMAZHUNHbLE KOJ1€0aAHUSA

KonebarenrHast  cucrema. CBOOOmHBIE  MEXaHHYECKHE  KOJcOaHHUS.
["apmonnueckue xonebanus. Ilepuoxa, vacrora, amruintyna u (asa kosieOaHUM.
[IpyxuHHBIN MasTHUK. MaremMaTU4eCKUil MasiTHUK. YPAaBHEHHE TapMOHHUYECKHUX
koseOanuii. [IpeBparienue sHepru Npyu rapMOHUYECKUX KOJICOAHUSIX.

Konebarenpubiit koHTYp. CBOOOAHBIC 3JIEKTPOMArHUTHBIE KOJIeOaHUs B
UJeaTbHOM KOJIEOATEIbHOM KOHTYpe. AHAJIOTUS MEXIYy MEXaHUYECKHUMU U
AIEKTPOMAarHUTHEIMU KoJieOanusimu. dopmyna Tomcona. 3akoH coxpaHEHHS
SHEPTUU B UJCATBHOM KOJIeOaTEIbHOM KOHTYDE.

[IpencraBnenue o 3aTyXxarolmux KojeOaHusX. BeIHYK/IeHHbIE MEXaHUYECKHE
kojebanus. Pezonanc. BeiHyKIeHHBIC SJIEKTPOMArHUTHBIE KOJICOaHMSI.

Ilepemennbiii TOK. CUHYCOMJAQIbHBIM NEPEMEHHbIH TOK. MOIIHOCTD
NEPEMEHHOIO0 TOKAa. AMIUIMTYJJTHOE€ M JECUCTBYIOLIEEC 3HAYECHHE CHJIBI TOKA H
HaIpsHKEHUS.

Tpauchopmarop. IIpon3BoacTBo, nmepeaaya M MoOTpedieHUE IEKTPUIESCKON
SHEPIruM. JKOJOTMYECKUE PUCKHU TMPU MPOU3BOJCTBE 3JeKTpodHepruu. Kynbrypa
UCITOJIb30BAHUS AIEKTPOIHEPTUH B TOBCETHEBHOM KU3HH.

TexHuueckue yCTpOMCTBA M NPAKTUYECKOE IIPUMEHEHHE: DIIEKTPUYECKUU
3BOHOK, T€HEPATOP MIEPEMEHHOT0 TOKA, JTUHUH JJIEKTpOoIIepeaay.

Jlemoncmpayuu

HccnenoBanre mnapaMeTpoB KojaeOAaTeNbHONM CUCTEMBI (MPYKUHHBIA WIIH
MaTeMaTUYECKU MasTHHK).



Habmronenne 3aTyxaromux KojaeOaHuH.

HccnenoBanre CBONCTB BBIHYK/ICHHBIX KOJICOaAHUH.

HabOmronenue pezonanca.

CB0OOOHBIE IIEKTPOMAarHUTHBIE KOJIEOaHUSI.

OcuuinorpaMmbl (3aBUCUMOCTH CUJIBI TOKA U HANPSKEHUSI OT BPEMEHU) ISt
AIEKTPOMArHUTHBIX KOJICOAHUIA.

Pe3oHanc mnpu TOCIEOOBATENIBHOM COEAMHEHUM PE3UCTOpPA, KATYIIKHU
MHJYKTUBHOCTHU U KOHJIEHCATOpA.

Mogenb JIMHUY 3JIEKTPONEePEIayu.

Yyenuueckuii sxcnepumenm, 1abopamopsie pabomul

UccnenoBanre 3aBUCUMOCTH TIEPUOIA MaJbIX KOJIEOAHUHN rpy3a Ha HUTH OT
JUTMHBI HUTH ¥ MacChl Tpy3a.

UccnenoBanre MNEpeMEHHOr0 TOKa B IEMA W3  TOCIEI0BATEIIBHO
COEIMHEHHBIX KOHAEHCATOPa, KATYIIKH U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmpOMaAZHUNHbLE 80IHbL

Mexanuueckue BOJIHBL, yCIOBUsS pacnpocTpaHenus. [lepuon. CxkopocTb
pacrpocTpaHeHus M JUIMHA BOJHBL. [lomepeyHble W MPOJOJIbHBIE BOJIHBIL.
WNurepdepenius u aiudpaxiys MEeXaHU4eCKUX BOJIH.

3Byk. CkopocTsb 3ByKa. ' poMkocTh 3Byka. Beicota ToHa. TemOp 3ByKa.

DONEeKTPOMArHUTHBIE BOJHBI. Y CJIOBUSI U3IYyUYECHHS SJIEKTPOMATrHUTHBIX BOJIH.
B3aumnas opuentanus BektopoB E, B, V B anekTpomarautHoil BosiHe. CBoiicTBa
AIIEKTPOMATrHUTHBIX BOJIH: OTPa)XEHUE, MPEIOMIICHUE, MOIsSpU3anus, TuPpaKius,
unrepdepenius. CKOpoCTh 3JIEKTPOMArHUTHBIX BOJIH.

[IIxana >ME€KTPOMArHUTHBIX BOJIH. [IpuMeHEeHUE 3IEKTPOMArHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpuHLMTBI paguOCBS3U U TENEBUACHUS. Panqnonokanus.

DIIEKTPOMArHUTHOE 3arpsI3HEHUE OKPYIKAKOLIEH CPELBI.

TexHuyeckre yCTpOWCTBA M NPAKTUUECKOE MPUMEHEHHUE: MY3bIKaJbHbIC
MHCTPYMEHTHI, YJbTPa3BYKOBasi AUArHOCTHMKAa B TEXHHKE W MEIUIIMHE, pajap,
paauonpuéMHUK, TeIEBU30p, aHTeHHa, TenedoH, CBY-neub.

Jlemoncmpayuu

OO6pa3oBaHue U pacCIPOCTPAHEHUE MOMEPEUHBIX U MPOIOIBHBIX BOJIH.

Konebmromeecs Temo Kak ICTOYHUK 3BYKA.

HabGmronenue orpakeHus: ¥ MpeIOMIICHUS] MEXaHUYECKHUX BOJIH.

Habmronenue natepdepeHunu 1 1uppakiiii MEXaHUYECKUX BOJIH.

3BYKOBOW pE30HAHC.

HaGmronenne cBsI3M TPOMKOCTH 3BYKa W BBICOTHI TOHA C aMIUTATYAOW H
4acTOTOM KoJieOaHUM.



UccnenoBanue CBOWCTB DJIEKTPOMArHUTHBIX BOJIH: OTpa)KeHue,
npesioMIICHHE, MosIpu3aus, AU paKiys, nHTephepeHITHs.

Tema 3. Onmuxka

I'eomerpuueckass onruka. lIpsMoinHENHOE pacnpoOCTpaHEHUE CBETA B
ogHOpoaHOU cpeae. JIyd cBera. ToueyHbId ICTOYHUK CBETA.

OTtpakenue cBera. 3aKOHBI oTpaxkeHusi cBeta. [locTpoenue nzoOpaxkeHuil B
IJIOCKOM 3€pKarlie.

[Ipenomiienue cBeta. 3aKOHBI MPEIOMIIEHUS CBeTa. AOCOMIOTHBIN MOKa3aTelb
npenomiieHus. [lonHoe BHyTpeHHee oTpaxkeHue. [IpenenbHBI yroja IOJIHOTO
BHYTPEHHETO OTPaKCHHUSI.

Hucnepcust ceeta. CinoxHbIi coctaB 6enoro cera. L{Ber.

ColOupatomrie U pacceuBaromue JuH3bL. ToHkas mauH3a. DOKyCcHOE
pacCTOSsIHME W ONTHYECKas cuja TOHKOM auH3bL. [locTpoeHune u300pakeHuil B
coOuparolux U paccerBaromux JuH3ax. Dopmyna TOHKOW JUH3BI. YBETUYECHUE,
JlaBa€MO€E JIMH30M.

[Ipenenbl NPUMEHUMOCTH TEOMETPUYECKON ONTUKH.

BonnoBass ontuka. HWutepdepenmus cBera. KorepeHTHblE HWCTOYHUKH.
VYcnoBuss HaOMIONEHUS MAaKCUMYMOB W MHUHUMYMOB B HHTEp(EpEeHIIHMOHHOM
KapTHHE OT JIBYX CHH(]a3HBIX KOT€PEHTHBIX UCTOYHUKOB.

Hudpaknus cBera. JudpakuuonHas pemérka. YcCIoBUE HAOIIOIEHUS
[NIABHBIX ~MaKCUMYMOB TIpM TAJE€HUM MOHOXPOMATHYECKOIO0 CBETa Ha
TU(GPaKIUOHHYIO PEIIETKY.

[Tonsipusanus ceera.

TexHuueckne yCTpOMCTBA M MPAKTHUYECKOE IPUMEHEHHE: OYKH, JIyIa,
doToamnmapar, TPOEKIIMOHHBINA ammapaTr, MHKPOCKOM, TEJIECKOI, BOJOKOHHAs
OINTHKA, TUPPAKIIMOHHAS PEIIETKA, TOJISIPOUI.

Jlemoncmpayuu

[IpsimonuHEHOE pACHPOCTPAHEHUE, OTPAXKEHHE M NPEIOMIIEHHUE CBETA.
OnTudeckue mpruodopHI.

[TonHOE BHyTpeHHEE OTpakeHue. Mozenb CBETOBOAA.

UccnenoBanrie CBONCTB U300paKEHUI B JTMH3AX.

Mopenu MUKpOCKOIIa, TeJIECKOomna.

Habmronerne natepdepeHInu CBeTa.

Habmronenune nudpakiuu ceera.

Habmronenue aucnepcuu cBera.

[TomyyeHune cnekTpa ¢ MOMOIIBIO MPU3MBL.

[TonydeHnne criekTpa ¢ MOMOIIBLI0 THPPAKIIMOHHON PEIIETKH.

Hab6nronenue nonsipu3aiuu cBeTa.

Yuenuueckuii sxcnepumenm, nabopamopmsie padbomul



N3mepenue nokaszaresns NpeIoMICHUS CTEKIIA.
HccnenoBanre CBONCTB M300paKCHHI B JTMH3AX.
Habmronenue aucnepcuu cBera.

Pa3gen 6. OcHOBBI CIeUAJIBHON TEOPHUHU OTHOCUTEIHLHOCTH
I'panuubl  PpUMEHMMOCTHM  KJIaccM4yeckon  mexaHuku.  [loctynarsl
CIIEHUAIBHOW TEOPUM OTHOCUTEIBHOCTH: HWHBAPUAHTHOCTH MOIYJSL CKOPOCTH
CBETa B BAKyyM€, IPUHLIUI OTHOCUTEIIbHOCTH DUHILTEIHA.
OTHOCUTENHFHOCTh OJTHOBPEMEHHOCTHU. 3aMEIJICHUE BPEMEHU U COKpaICHUE
JUTUHBL.
DHeprus U UMITYJIbC PEISATUBUCTCKON YaCTHIIBI.

CBs13b MaccChl C SHEPrUEN U MUMITYJIbCOM PEISTUBUCTCKOW YAaCTULIBI. DHEPIrUs
ITOKOS.

Pa3nen 7. KBantoBas ¢pusuka

Tema 1. Dnemenmol KBAHMOBOU ONMUKU

®otonsl. opmyna [1nanka cBs3u 3Hepruu GOTOHA C €ro YaCTOTOW. DHEprus
U UMITYJIbC (POTOHA.

OtkpeiTre u uccienoBanue dporoddpdexra. Onbitel A. I'.CToneToBa. 3aKOHBI
dboroaddekra. YpaBHenue DiHmTeHa s porosrddexra. «KpacHas rpanuiiay
dhoroaddexra.

JlaBnenue ceeta. OnbiTel 1. H.JIeGenena.

XHUMHUYECKOE JICUCTBUE CBETA.

TexHudyeckre yCTpOWCTBA M NPAKTUUECKOE IPUMEHEHHE: (POTOIJIEMEHT,
(doTomaTUMK, CoIHEUHas OaTtapes, CBETOAUO/I.

Jlemoncmpayuu

®otord(dHeKT Ha YyCTaHOBKE C IIMHKOBOM MJIACTUHOM.

HccnenoBanue 3akoHOB BHeITHEro poToaddekra.

Cseroamo.

Conneunas Oartapest.

Tema 2. Cmpoenue amoma

Mopnens atoma Tomcona. OmnbiTel Pesepdopra mo paccessHUIO 0 -4acTHI.
[lmanerapnas Mmogmens aroma. lloctynatel bopa. M3nydenme u mnornoiieHue
(OTOHOB TpU TEPEexXo/ie aToMa C OJHOTO YPOBHS SHEPTUM Ha Apyrou. Buis
cnekTpoB. CHEKTp YpOBHEW SHEPrUU aToOMa BOJIOPO/IA.

BosinoBeie cBolictBa yactuil. Bonnsl aebpoitnsa. KopryckynsipHO-BOIHOBOM
Iy aliu3M.

CHoHTaHHOE U BBIHYKJICHHOE U3JTyUCHHUE.

TexHuueckue yCTpPOWCTBA M NPAKTHYECKOE NPUMEHEHUE: CIEKTPaJbHbIN
aHanu3 (CIEeKTPOCKOI), 1a3ep, KBAHTOBBIM KOMIIBIOTED.



Jlemoncmpayuu

Mopens onbita Pesepdopaa.

Ornpenenenue JUIMHBI BOJIHBI Ja3epa.

HabGnronenue TMHeHYaThIX CIIEKTPOB U3ITYUYEHHUS.

Jlazep.

Yyenuueckuii sxcnepumenm, 1abopamopusie pabomul

HaOmronenue tmHeyaToro crekTpa.

Tema 3. Amommnoe a0po

OKCIEPUMEHTBI, TOKA3bIBAIOIINE CIOKHOCTh CTpoeHus siapa. OTKpbITHE
paauoakTuBHOCTH.  OmbiTel  Pesepdopma mo  ompeneneHuio  cocTaBa
paanoakTUBHOTO u3nydeHus. CBoiictBa anbda-, Oera-, TaMMma-U3ITy4YEHUS.
BnusiHne paagnoakTUBHOCTH HA KUBBIE OPTAHU3MBI.

OtkpeiTHE TIpoTOHA W HeWTpoHa. HykmonHass monens siapa [eiizenOepra—
NBanenko. 3apsag sapa. MaccoBoe uncio sjapa. M30Tomnsl.

Anbda-pacnaa. DJEKTpOHHBIA M TO3UTPOHHBIM Oera-pacnan. [‘amma-
M3JIly4yeHre. 3aKOH paJuOaKTUBHOTO pacIaja.

DHeprusi CBs3M HYKJIOHOB B sifipe. Snepubie cuibl. [ledekT maccsl sapa.

SAnepusbie peakuuu. JleneHue u CUHTE3 IEP.

Anepusiii peaktop. Tepmosnepubiii cunTe3. [IpobOiieMbl W MEPCHEKTUBHI
AJIEPHON DHEPTETUKHA. DKOJOTHUECKUE ACTIEKThI IACPHOU SJHEPTETUKH.

DneMeHTapHbIe YacTullbl. OTKPBITHE MTO3UTPOHA.

MeTtonbl HAOIIOICHHS U PETUCTPALIUU SJIEMEHTAPHBIX YaCTHII.

dyHaamMeHTaIbHbIe B3auMOJIeicTBUS. EAMHCTBO (pr3nueckoil KapTUHBI MUpa.

TexHudyeckne yCTpOWCTBA U MPAKTUYECKOE NPUMEHEHHE: JO3UMETP, KaMepa
Bunbcona, sipepHbIil peakTop, aToMHast 6om0a.

Jlemoncmpayuu

CUY€TUMK HOHUBUPYIOLIUX YACTHII.

Yuenuueckuii sxcnepumenm, nabopamopmsie padomul

HccnenoBanne TpEeKOB 4acTHIL (10 TOTOBBIM GoTOrpadusim).

Paznen 8. DieMeHTHI ACTPOHOMUM U ACTPOPUIUKHU

Otanbl pa3BuTHs acTpoHoMuu. [IpukiaaHoe 1 MUPOBO33PEHUYECKOE 3HAUCHUE
ACTPOHOMMUH.

Bun 3Bé3nmHoro neba. Co3Be3mms, spkue 3BE3MbI, IJIAHETHI, X BUIUMOC
IBUYKCHHE.

CosiHeuHast cucTema.

Connue. ConHeunasi akTUBHOCTh. Mctounuk sHeprum ConHI@ U 3BE3.
3BE3/IbI, UX OCHOBHBIE XApaKTEPUCTUKH. [[narpamma «CHEKTpaJibHbIA KJlacc —
CBETHUMOCTB». 3BE3NBI IJIABHOM IOCIEAOBATEIBHOCTUA. 3aBUCUMOCTh «Macca —
CBETUMOCTBY» I 3BE3J TJIABHOM IIOCJIENOBATEIBHOCTA. BHYyTpeHHEE CTpoeHue



3B€31. COBpEeMEHHBIE MPEACTABICHUS O MPOUCXOXKICHUHU U 3Boionuu CoiHua u
3BE3]]. DTaNbl )KU3HU 3BE3I.

Muneunsiii [Iyte — nHama [Manaktuka. Ilonoxxkenue u nBuxenue CoJiHIa B
lNanmaktuke. Tunel ranaktuk. Paguoranaktuku u kBa3zapbl. YEpHBIE IBIPHI B sApax
rajgaKkTHK.

Bcenennas. Pacuupenne Beenennoit. 3akon Xa06ua. Pa3beranue ranakTuk.
Teopus bosnbmoro B3peiBa. PenukroBoe n3inydeHue.

MacmrabHas ctpykrypa Beenennoil. Meraranaktuka.

Hepeménnbie mpoOiaemMbl aCTPOHOMUM.

Yuenuuecxue nabnooenus

HaOmronenusi HeBOOPYKEHHBIM TJIa30M C HCIOJIB30BAaHUEM KOMITBIOTEPHBIX
MPUJIOKEHUH JJIsI OTIpE/IETICHUS MOJI0KEHUsI HEOECHBIX 0OBEKTOB HAa KOHKPETHYIO
JIaTy: OCHOBHBIE co3Be3usi CEBEPHOrO MOIYIIAPUS U SIPKUE 3BE3/IBI.

Habmronenus B Teneckon Jlynsl, mutanet, Miteanoro Ilytu.

O0o0maromnee NOBTOPEHUE

Ponpr ¢u3uku W acTpOHOMUM B 3KOHOMHUYECKOW, TEXHOJIOTUYECKOM,
COIMAJIBHON M ATHYECKOU cepax MesTeTbHOCTH YelIOBeKa, POJib U MEeCTO (PU3UKH
M aCTPOHOMHUHU B COBPEMEHHOM HayYHOUH KapTHHE MHpPA, POJIb PU3UYECKON TEOPHUH
B (opMHUpOBaHMM TMPEICTABICHUN O (PU3NUECKON KapTUHE MHpa, MECTO
(u3nYeCKOl KapTUHBI MHUpa B OOIIEM DSy COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX
MPEACTaBICHUIN O IPUPOJIE.

MexnpeaMeTHbIe CBSI3H

N3yuenue kypca ¢usuku 0azoBoro ypoBHs B 11 kitacce ocyuiecTBisieTcs ¢
YYETOM COAEPKATEIbHBIX MEKIPEAMETHBIX CBA3CH C KypcamMH MaTE€MAaTHKH,
Ounonoruu, XuMuu, reorpaduu U TEXHOJIOTHUH.

Meowcnpeomemnvle nowsimusi, CBSI3aHHbIE C M3YyYEHHEM METOJOB HAy4YHOIO
MO3HAHUS: SIBJICHWE, HAy4HbIM (HakT, rumoresa, (u3uyeckas BEJIMYMHA, 3aKOH,
TeopHsl, HAOIIOEHUE, SIKCIEPUMEHT, MOJEIUPOBAHNUE, MOJIEIIb, U3MEPEHHUE.

Mamemamuka: pemwieHHWE CHCTEMBI YPAaBHEHUH, TPUTOHOMETPUYECKUE
(GyHKUIHUU: CUHYC, KOCUHYC, TAHTE€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPUUYECKOE
TOXJIECTBO, BEKTOPbl M HMX MPOEKIMHU HA OCHU KOOPAMHAT, CJIOKEHHUE BEKTOPOB,
MIPOU3BOJIHBIE DJIEMEHTApHBIX (YHKIMH, NPU3HAKK MOA00USI TPEYTOJIbHUKOB,
OTIpeJIeNICHHE TUIONIAIN TIOCKUX PUTyp v 00bEMa Tell.

buonocus: »nekTpuyeckue SBICHHUS B JKMBOW MPHUPOAE, KoJeOaTellbHbIe
JIBUKEHUSA B )KUBOMW MPUPOJE, ONITUYECKUE SBJIECHUSA B )KUBOW IPUPOJIE, NECHCTBUE
paanauy Ha )KUBbIC OPTraHU3MBI.

Xumus: CTpPOEHHE aTOMOB U MOJIEKYJ, KPUCTAJUINYECKAs CTPYKTypa TBEPABIX
TEJd, MEXaHU3Mbl O0Opa30BaHUS KPUCTAUIMYECKOM PEIIETKH, CHEKTPaIbHBIN
aHau3.



l'eoepaghus: marHWTHBIE TIOMIOCA 3€MJIM, 3aJIeKW MArHUTHBIX Py,
dhoTochEMKa 3eMHOM MOBEPXHOCTH, MPEJCKa3aHUE 3eMIICTPSICCHUI.

Texnonocus: NWHUAU DJEKTPOIEpENad, TEHEPATOpP MEPEMEHHOr0 TOKa,
ANEKTPOABUTATENh, WHAYKIMOHHAS I€4Yb, pajaap, PaJUONPUEMHHK, TEJIEBU30P,
anTeHHa, TeiaedoH, CBY-meub, MPOCKIMOHHBIA aIlllapar, BOJOKOHHAs OITHKA,
COJIHEUHas OaTapes.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHMSA ITPOI'PAMMBI 110
OU3UKE HA YPOBHE CPEJHETI'O OBIIIET'O OBPA3OBAHUA

OcBoenne yueOHOTro mpenMera «@Pu3nMka» Ha YPOBHE CpPEIHETO OOIIEro
oOpa3oBaHus (0a30BbI YPOBEHB) JOJIKHO OOECIICUNUTH JOCTHIKEHUE CIICTYIONTUX
JUYHOCTHBIX, METAPEJIMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX PE3yJIbTaTOB.

JIMYHOCTHBIE PE3YJIBTATHI

JIM9HOCTHBIE PE3yNIbTaThl OCBOCHUS yueOHOTO mpeameTa « DU3uKay JOIKHBI
OTpaxaTh TOTOBHOCTh M CIOCOOHOCTh OOYYaromIuxcsi PYKOBOJICTBOBATHCS
chopMUPOBAHHOW BHYTPEHHEW TMO3UIMEH JUYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpUEHTAIlM{, TO3UTUBHBIX BHYTPEHHHMX  YOEXKJEHHH, COOTBETCTBYIOIIUX
TPAJAMIIMOHHBIM IIEHHOCTSIM POCCHICKOTO OOIIEeCTBa, PACHIUPEHHE >KHU3HEHHOTO
ONBITA U OIBITA JIEITEIBHOCTH B MPOLIECCE Pealv3alii OCHOBHBIX HAIPaBIICHUU
BOCIIMTATEIILHOM J€SATEIbHOCTH, B TOM YHCJIE B YACTH:

1) rpaxx1aHCKOro BOCIIMTAHMS:

c(hOpMHUPOBAHHOCTH TPAXKIAHCKON MO3UIIUNA 00YUAIOMIEroCs KaK aKTUBHOTO U
OTBETCTBEHHOTO WJIEHA POCCUIMCKOTO OOIIECTRA;

NPUHSATUE  TPATUIMOHHBIX  OOIICYEIIOBEUCCKUX T'YMAHUCTHYECKHX U
JEMOKPATUYECKUX LIEHHOCTEM;

TOTOBHOCTh BECTH COBMECTHYIO JIESITEJIBHOCTh B MHTEPECAX TPAXKIAAHCKOTO
oOIIeCTBa, y4aCTBOBATh B CAMOYIIPABJICHUH B 00pa30BaTEIHLHOM OpraHu3aliy;

YMEHHME B3aUMOJICHCTBOBATH C COLIMAIbHBIMA MHCTUTYTAMHU B COOTBETCTBUU C
ux QYHKIUSIMUA U HA3HAYCHUEM;

TOTOBHOCTh K TYMaHUTAPHOW U BOJIOHTEPCKOU JIESITEIbHOCTH;

2)IaTPUOTHYECKOT0 BOCIIUTAHMS:

c(hopMUPOBAHHOCTH POCCUHCKOU IPaXIaHCKOMN WUJICHTUYHOCTH,
MaTpUOTU3MA,;

LIECHHOCTHOE OTHOIIEHUWE K TOCYJapCTBEHHBIM CHMBOJIAM, JOCTHKECHUSIM
POCCHMCKUX YUYEHBIX B 00J1acTH (DU3UKU U TEXHUKU;

3)1yXOBHO-HPABCTBEHHOI0 BOCTIUTAHUSA:

c(hOopMUPOBAHHOCTHh HPABCTBEHHOT'O CO3HAHMSI, ITUUYECKOTO IMOBEICHUS;

CIIOCOOHOCTh OIICHUBATh CHUTYallMI0 W TMPUHUMATh OCO3HAHHBIC PEIICHMUS,
OPUEHTUPYACh HA MOPaJIbHO-HPABCTBEHHBICE HOPMBI U LIEHHOCTH, B TOM YHCJIE B
NEATEIIbHOCTH YYEHOTO;

OCO3HAHUE JIMYHOTO BKJIAJa B IOCTPOCHUE YCTOMUYMBOTO Oy AylIEro;

4)3¢TeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOLIEHHUE K MUPY, BKIIFOYAsl 3CTETUKY HAYYHOI'O TBOPUYECTBA,
npucyiero GU3n4ecKoi HayKe;



S5)Tpya0BOro BOCIIUTAHMS:

MHTEPEC K paziuyHbiM cepaM MpoPecCHOHATLHON AESITENbHOCTH, B TOM
YHCJIe CBSI3aHHBIM C (PU3UKON U TEXHUKON, YMEHHE COBEpIIaTh OCO3ZHAHHBINA BHIOOP
Oynyuieit mpodeccuu U peaan30BbIBaTh COOCTBEHHBIC )KU3HEHHBIC TIJIAHBI;

TOTOBHOCTh M CIIOCOOHOCTh K 00pa30BaHUIO U CaMOOOPa30BaHUIO B 00JIaCTH
(GU3HUKY HA TIPOTSHKEHUU BCEH KU3HU;

6)3K0J1I0rM4eCKOro BOCIIMTAHUSA:

c()OPMHPOBAHHOCTh 3KOJOTMYECKON KYyJNbTYPhl, OCO3HAHHE TIJI0OAIBHOIO
XapakTepa SKOJOTUIECKUX TPOoOIIeM;

IJIAHUPOBAHUE U OCYUIECTBIICHHUE ICVCTBUN B OKPYKAIOIIEN CPEAE HA OCHOBE
3HAHHU LEeJIed YCTOWUYUBOIO Pa3BUTHUs YEJIOBEYECTBA;

paclIMpeHne OmbITa JEATEIBHOCTH JKOJOTHYECKOW HANpPABIEHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAaHUH MO (U3HKE;

7)IIeHHOCTH HAYYHOT'0 MO3HAHUA:

c(OpPMHPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS (PU3NYECKON HAYKHU;

OCO3HAaHHWE IIEHHOCTH HAy4YHOM [JEATEIIbHOCTH, TI'OTOBHOCTH B IIPOLECCE
U3ydeHus:  (U3MKH  OCYHIECTBISATH  MPOEKTHYIO U HCCJIEA0BATENbCKYIO
NEATEIbHOCTh UHAUBUIYAIbHO U B TPYIIIIE.

METAINIPEIJMETHBIE PE3YJIBTATbBI

ITo3HaBaTe/ibHBIC YHHBEPCAJIbHbIE YYeOHbIE JeHCTBUS
ba3oBbie Jilornyeckue JeiicTBUA:
caMOCTOSITeIbHO  (OpPMYyNIHpOBaTh W aKTyaJlU3UpPOBaTh  MpoOJIeMy,
paccmaTpuBaTh €€ BCECTOPOHHE;
ONpPENEHATh LENN ACATECIBHOCTH, 3aJaBaTh IAPAMETPHl M KPUTEPUU HUX
JIOCTHIKEHUS,
BBIABJISITH  3aKOHOMEPHOCTM W IPOTHUBOPEUHMS B  PAaCcCMATPUBAEMBIX
(hUBUYECKUX SABJICHUSX;
pa3pabaTpiBaTh IUTAH PEIICHUS TPOOJIEMBl ¢ YUETOM aHAIM3a MMEIOITIXCS
MaTEepUATBbHBIX U HEMATEPUAIbHBIX PECYPCOB;
BHOCUTBH KOPPEKTUBHI B JICATEIBLHOCTD, OLICHUBATh COOTBETCTBUE PE3YJIbTATOB
LIEJISIM, OLIEHUBATh PUCKH MOCIEACTBUHN AEATEIBHOCTH,
KOODAMHUPOBAaTH M  BBIMOJHATH pabOTy B  YCIOBUAX  pealbHOrO,
BUPTYaJIbHOI'O U KOMOMHUPOBAHHOT'O B3aUMOJICHCTBHS,
pPa3BUBATh KPEaTUBHOE MBIILJICHUE MPU PEIICHUN )KU3HEHHBIX TTPOOJIEM.
ba3oBble ucciieoBare/IbCKue el CTBHA:
BJIAJICTh HAYYHOM TEPMHUHOJIOTUEH, KIIOUEBBIMU IMOHATHUSMH W METOAAMHU
(bu3HYecKoi HayKH;



BJIJIETh HABBIKAMU Yy4E€OHO-HCCIEN0BATEIBCKON U MTPOEKTHOM JEATEIbHOCTH
B 00y1acTH (DPU3UKU, CTTIOCOOHOCTHIO U TOTOBHOCTHIO K CAMOCTOSTEIILHOMY TMOUCKY
METO/IOB peuieHusi 3a/iay (PU3UYECKOTO COJAEpkKaHUs, NTPUMEHEHUIO Pa3IMYHBIX
METO/I0B [T03HAHMS;

BJIQJIETh BHUJAMU JIEATEIBHOCTH [0 TOJYYEHUIO HOBOTO 3HAHMS, €ro
UHTEpPIpETalMi, NpPeoOpa3OoBaHUI0 M TPUMEHEHUI0 B Pa3IUYHBIX Y4YEOHBIX
CUTYalMsIX, B TOM YHCIIE TIPU CO3/IaHUU YUEOHBIX MMPOEKTOB B 00J1aCTH (DU3UKY;

BBISIBJISITh [IPUYMHHO-CJIIEACTBEHHBIE CBSI3M M AKTYaJIM3MpPOBaTh 3ajaady,
BBIIBUTaTh TUIOTE3y €€ pelIeHHs,, HaXOAUTb apryMEHThl Ui J0Ka3aTelbCTBa
CBOMX YTBEP)KJICHUM, 3a/1aBaTh MapaMeTPbl U KPUTEPUU PEILICHUS;

aHANM3UPOBAaTh TIOJYYEHHbIE B XOJE pEIICHUS 3aJaud  pe3yJIbTaThl,
KPUTUYECKU OIIEHUBATh UX JOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBHSIX;

CTaBUTh H (OPMYIUPOBATh COOCTBEHHBbIE 3aJaul B 0Opa30BaTEIbHOM
NS TENbHOCTH, B TOM YUCIIE TIPU U3YyUYEHUU (DU3UKU;

JaBaTh OLIEHKY HOBBIM CUTYyalUsIM, OLICHUBATh NPHUOOPETEHHBIN OIIBIT;

yMETh TEPEeHOCUTh 3HaHWA 10 (U3MKE B TPAKTUYECKYIO O001acTh
KU3HENIEATEIbHOCTH,

YMETh UHTErPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00IacTel;

BBIIBUTaTh HOBBIE HJIEH, MIPEJJIaraTh OPUTHHAIBHBIE TIOAXObI M PEIICHNUS;

CTaBUTb NMPOOJIEMBI U 33/1a4H, TOMYCKAIOIINE aIbTePHATUBHbBIC PELICHHUS.

Pa6ora ¢ undpopmanmeii:

BJIQJI€Th HABBIKAMU MOJy4YeHUs WH(POpManuu (U3HUYECKOTO COAEpKaHUS U3
HMCTOYHHUKOB PAa3HBIX THUIIOB, CAMOCTOATEIBHO OCYLIECTBISATh IOHCK, aHAJM3,
CHUCTEMAaTH3alUI0 U HHTEPIpeTalni0 MHPOPMAIMU Pa3IMYHBIX BHIOB U (hopm
IpEJICTABIICHUS;

OLICHUBATh JIOCTOBEPHOCTh UH(POPMALINK;

UCIIOJIb30BaTh  CPEACTBa  MH(OPMAIIMOHHBIX W  KOMMYHHUKALIMOHHBIX
TEXHOJIOTUH B PEIICHUH KOTHUTHUBHBIX, KOMMYHUKATUBHBIX U OPTaHU3ALIMOHHBIX
3ajay Cc coOmofeHrueM TpeOOBaHUM HPrOHOMHKH, TEXHUKH O€30MacHOCTH,
TUTUEHBI, pecypcocOepeKeHHsl, MPaBOBBIX W  ATUYECKUX HOPM, HOPM
nH(pOpMAIIMOHHOM 0€30MTaCHOCTH;

CO3/1aBaTh TEKCThl (PU3MUECKOTO COJIEpX aHUs B pa3iUuHbIX ¢opMaTax cC
y4€TOM Ha3HA4YeHHs MH(OpPMAIUU U 1IeJIEBOM ayIUTOPUH, BHIOUPAsT ONTUMAIbHYIO
(dbopMy IpeACTaBICHUS U BU3yaIU3alUU.

KoMmyHuKaTHBHBIE YHMBeEpPCaJIbHbIe Y4eOHbIe 1elCTBUA:
OCYIIECTBIIAThH OOIIEHNE HA YpOKaX (PU3UKHU U BO BHEYPOUHOI JI€ATEIbHOCTH;
pacrno3HaBaTh MPEANOCBUIKM KOH(DJIMKTHBIX CUTyallMd M CMAr4ath
KOH(DJIUKTBI;



pPa3BEPHYTO M JIOTMYHO M3JIaraTb CBOK TOYKY 3PEHUSA C HCIIOJIb30BAaHUEM
SA3bIKOBBIX CPEJICTB;

IIOHMMATh U HCHOJIb30BAaTh MPEUMYILIECTBA KOMAaHIHOW M WHIWBUAYAJIbHOU
padoThI;

BbIOMpaTh TEMATUKY W METOJIbl COBMECTHBIX ACHCTBHI C y4€TOM OOIIMX
MHTEPECOB U BO3MOKHOCTEMN Ka)KJIOT0 Yi€HAa KOJUIEKTHUBA;

IIPUHAMATh  L€IM COBMECTHOM  JEATEIbHOCTH, OpPraHU30BbIBATH WU
KOOpPJIMHUPOBATh JACHUCTBUSA MO €€ JIOCTHXKEHUIO: COCTAaBIAThH IUIAH JACHUCTBUU,
pacrupeeniaiTh pojid C Y4ETOM MHEHMHM Y4YaCTHHKOB, OOCYXKIaTh pe3yJbTaThl
COBMECTHOM paboThI;

OLICHMBATh KAayeCTBO CBOErO BKJIAJa M KaXJOr0 YYaCTHUKA KOMAaHIbl B
o0l pe3ysbTatr Mo pa3padOTaHHBIM KPUTEPHUSIM;

IpeajiaraTb HOBBIE IPOEKTHI, OLIEHMBaTh HJEU C IO3WLHAHA HOBH3HBI,
OPUTMHAJIBHOCTH, MPAKTUYECKOW 3HAYMMOCTH;

OCYILLECTBJISITh TO3UTUBHOE CTPATErMYECKOE TOBEICHHE B Pa3JIUYHBIX
CUTYALMSIX, TPOSBIISATh TBOPYECTBO U BOOOPaKEHUE, ObITh MHULIUATUBHBIM.

PeryasiTuBHbIC YHHBepcalbHbIe YUueOHBbIE AeiicTBUSA
Camoopranusanus:

CaMOCTOATENIBHO OCYLIECTBJIATh MO3HABATENIbHYIO JIESITEIbHOCTh B 00JAacTH
Gu3MKKH U acCTPOHOMHHM, BBISBIATH MPOOJEMBI, CTaBUTh M (HOPMYIHPOBATH
COOCTBEHHEIC 3aJIaUH;

CaMOCTOATEIIBHO COCTABJIITH IUIAH PEIICHHUsS PACYETHBIX M KayECTBEHHBIX
3a/1a4, TUIaH BBIMOJIHEHUS TPAKTUYECKON paboThl C yUETOM UMEIOILIUXCSL PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEH U MPEANOYTCHU;

JIaBaTh OLICHKY HOBBIM CUTYyalUsIM;

paciupsTh paMKH y4eOHOIO IpeIMeTa Ha OCHOBE JIMYHBIX MTPEANIOYTEHUM;

JeaTh OCO3HAHHBIA BBIOOp, apryMeHTUpOBaTh €ro, OpaTh Ha ce0s
OTBETCTBEHHOCTb 32 PEILICHHUE;

OLIEHUBATh IPUOOPETEHHBIN OTIBIT;

CHOCcOOCTBOBaTh (POPMHPOBAHUIO U MPOSBICHUIO 3pYyIULMU B 00J1aCTH
(U3HKH, TOCTOSHHO TOBBIILIATH CBOM 00pa30BaTEIbHBIM U KYJIbTYPHBIH YPOBEHb.

CaMOKOHTPOJIb, YJMOLMOHAJIBHBIN HHTEJJICKT:

JaBaTh OLEHKY HOBBIM CUTYallUsIM, BHOCUTb KOPPEKTUBBI B JIEATEIbHOCTD,
OLICHMBATh COOTBETCTBHUE PE3YJIbTATOB LIECIISAM;

BJIAJETh  HABBIKAMM  IIO3HABATEJIbHON  peQuieKCMM Kak  OCO3HaHHUS
COBEPIIAEMBIX JIEUCTBHM M MBICIUTEIbHBIX MPOLECCOB, HMX PE3yJbTaTOB H
OCHOBaHMUI;

UCMOJIb30BaTh NPUEMBI pedieKkcuu Ui OLUEHKU CUTYallud, BEIOOpAa BEPHOTO
pelIeHHUS;



YMETh OLIEHWBAaTh PHUCKM U CBOEBPEMEHHO NPUHHUMATh PEIICHUS IO UX
CHUKEHUIO;

OPUHUMATh MOTHUBBI W apryMEHTHl JAPYTUX TPH aHalIu3e pe3yJbTaToB
JeSITEeNbHOCTH;

NPUHUMATH ce0sl, MOHUMAsi CBOM HEIOCTaTKH U JOCTOMHCTBA;

OpUHUMAaTh MOTHUBBI M AapryMEHTBl JAPYTMX TPH aHajdu3e pe3yJbTaToB
JeSITEeNbHOCTH;

npu3HaBaTh CBOE MPABO U MPABO JAPYTUX HA OLIUOKH.

B mpouecce noctuxkeHHs] TUYHOCTHBIX PE3YJbTATOB OCBOCHHS MPOTPamMMbl
no ¢u3MKe I8 YPOBHS CpeaHero oOImiero oOpa3oBaHUs y OOyYaromuxcs
COBEPIICHCTBYETCS HMOIIMOHAIIbHBIH WHTEIJICKT, IpeInoararoIni
c(hOpMUPOBAHHOCTb:

CaMOCO3HaHUS, BKIIOYAIOIIETO CIIOCOOHOCTh MOHMUMATh CBOE SMOLIMOHAIBHOE
COCTOSIHUE, BUJIETh HANpPABIEHUS Pa3BUTHA COOCTBEHHOW IMOIIMOHAILHOUN cdephl,
ObITh YBEPEHHBIM B ceOe;

CaMOpPETYJIUPOBAHMS, BKIIOYAIOUIETO CAMOKOHTPOIIb, YMEHHE NPUHUMATh
OTBETCTBEHHOCTh 3a CBOE TMIOBEJCHHE, CIIOCOOHOCTh aJalTUPOBATHCA K
AMOIIMOHAIILHBIM U3MEHEHUSIM U MPOSIBIISATH THOKOCTH, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEW MOTHMBALlUM, BKJIIOYAIOLIECH CTPEMIICHUE K JOCTHIKECHUIO LIENU U
yCrexy, ONTUMHU3M, HHHUIIMATUBHOCTb, YMEHHE JIEHCTBOBATh HCXOJS W3 CBOMX
BO3MOKHOCTEH;

AMIIATUH, BKIIOYAIOIIEH CIOCOOHOCTh MOHUMATh YMOIIMOHATIBHOE COCTOSIHHE
ApYTUX, YYUTBIBATb €ro TpPH OCYIIECTBICHHUH OOIICHHUS, CIIOCOOHOCTh K
COUYYBCTBHIO M CONEPEKUBAHUIO;

COLIMAJIbHBIX HaBBIKOB, BKIIOYAIOIIMX CIOCOOHOCTH BBICTPAUBATh OTHOLICHHUS
C IPYTUMH JIFOJIbMU, 3a00TUTHCS, TIPOSBIIATh UHTEPEC U pa3peliaTh KOH(IUKTHI.

NPEAMETHBIE PE3YJIBTATDI

K xonmy oOyuenuss B 10 kJjacce mpeaMeTHbIe pe3ysbTaThl Ha 0a30BOM
YPOBHE JIOJDKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y 00YUAIONITUXCSI YMECHHUIA:

JEMOHCTPUPOBATh HA TpUMEpPaAX Pojb U MECTO (Pu3uKu B (HOPMUPOBAHHUH
COBPEMEHHOW HAay4yHOW KAapTUHbl MUpA, B PAa3BUTUU COBPEMEHHOW TEXHUKU U
TEXHOJIOTUH, B TPAKTUYECKOMN AEITEIbHOCTH JIFOJIEH;

VUYUTHIBATh TPAHUIIBI TPUMEHEHUS W3YYEHHBIX (U3HUECKUX MOJIEICH:
MaTepuayibHas TOYKa, MUHEepIMaIbHas cucTeMa OTcuéra, abCOMIOTHO TBEPOE TEIO,
UJICANIbHBIN ra3, MOJEINA CTPOEHHUS Ta30B, XKUAKOCTEU U TBEPIABIX TEJ, TOUCUHBIN
AIEKTPUUYECKUH 3apsl IPU pelieHnr PU3nuecKux 3ajay;

pacno3HaBaTh (pU3NYECKUE SBJICHUS (MIPOIIECCHI) U OOBSICHATH MX HA OCHOBE
3aKOHOB MEXAHWKH, MOJICKYJISIPHO-KMHETUYECKOW TEOPUM CTPOCHMS BELIECTBA U



JNEKTPOAMHAMUKHU:  PABHOMEPHOE M PABHOYCKOPEHHOE  IIPSAMOJIMHEHHOE
JIBUKEHUE, CBOOOJHOE TaJeHUE TeJ, ABUKEHUE [0 OKPYKHOCTH, WHEPIUS,
B3auMoJielicTBUe Tel, nuddy3us, OpOyHOBCKOE TBHKEHHUE, CTPOCHUE JKUIKOCTEH
Y TBEPABIX TEJ, U3MEHEHUE 00BbEMA TEJl IPU HATPEBAHUU (OXJIAXKIACHUH ), TETJIOBOE
paBHOBECHUE, UCIIAPEHHE, KOHICHCALWs, IUIABICHUE, KPUCTAILIM3ALMs, KUIICHHUE,
BJIQYKHOCTh BO3/yXa, MOBBILICHUE JABJICHUS T'a3a MPHU €r0 HarpEBaHUU B 3aKPHITOM
COCylle, CBSI3b MEXAY IApaMEeTpaMU COCTOSIHMS Tra3a B  HM30IPOLECCaXx,
ANEKTpU3anus Tell, B3aUMOJECHCTBHE 3apsI0B;

ONKCHIBATh MEXAaHWYECKOE JBUKEHHE, HCIOJIb3ys (PU3MUecKHe BETUUYHUHBI:
KOOpAWHATa, MyTh, MEPEMEIIEHUE, CKOPOCTh, YCKOPEHME, Macca Teja, Cuia,
HMMITYJIbC T€JIa, KUHETUYECKAsT DHEPIus, NOTECHUUAIbHAS JHEPTUs, MEXaHUYECKas
paboTa, MexXaHM4YecKas MOIIHOCTb; MPHU ONUCAHUU MPABHIBHO TPAKTOBATh
(Gu3NYEeCKUl CMBICT HCIHOJB3YEMBIX BEJIWYMH, UX OOO3HAYEHHs W E€AMHMUIIBI,
HaXOJUTh (POPMYJIbI, CBSI3BIBAIOIINE JAHHYIO (PU3MUYECKYIO BEIIUYUHY C JAPYTUMH
BEJIMYMHAMU;

ONMCBHIBATh H3YyYEHHBIE TEIUIOBBIE CBOMCTBA TEJI W TEIUIOBBIC SIBICHUS,
UCHONB3Ysl (M3MYECKHWE BETUYMHBI: JaBIICHUWE Ta3a, TeMIepaTrypa, CpeaHss
KHMHETUYECKAs] SHEPTUsl XaOTHUYECKOTO ABUYKEHHSI MOJIEKYJI, CPEIHEKBAIPATUYHAS
CKOPOCTh MOJIEKYJI, KOJMYECTBO TEIUIOThI, BHYTPEHHSsI SHEprusi, pabora rasa,
KO3((PUIIMEHT TMOJE3HOr0 JEWCTBHS TEIUIOBOTO JIBUrareis; MNpH ONHCAaHUHU
NPaBWIBHO TPAaKTOBAaTh (U3WYECKUH CMBICI HCHONb3YyeMbIX BEIMYUH, HX
0o003HAaUeHUsT W EAWHMIIBI, HAXOAUTh (OPMYJIbl, CBA3BIBAIOLIUE JIAHHYIO
(U3HYECKYIO BEIUYUHY C IPYTUMH BEIMYMHAM;

ONMCHIBATh U3YYEHHBIE MIEKTPUUYECKUE CBOKMCTBA BEIIECTBA U DJIEKTPUUECKUE
ABJIEHUS (IIPOLIECCHI), UCIIONB3Ysl (U3NYECKUE BEIUUMHBI: JICKTPUUECKUN 3apsil,
ANEKTPUUYECKOE MOJIE, HAMPSHKEHHOCTD IOJIsI, TOTEHIMAJ, PA3HOCTh MOTEHIUAJIOB;
Ipy ONHMCAHWM TIPABWIBHO TPAKTOBAaTh (PU3UYECKUA CMBICT HCIHOJIb3YyEMbIX
BEJIMYMH, MX OOO3HAYEHHS M E€IMHHULBI; YKa3blBaTb (POPMYJIbI, CBS3BIBAIOIIUE
JaHHYIO (PU3HUYECKYIO BEIUUHUHY C JPYTMMH BETUUMHAMU;

aHANIM3UPOBATh (PU3UYECKHUE TMPOIECChl U SIBICHUS, UCIOJIB3Ys (PU3NYECKUE
3aKOHBI Y IIPUHLIMUIIBL: 3aKOH BceMUpHOro TiaroreHus, I, II u III 3akonsr HeroToHa,
3aKOH COXPAHEHHs MEXAaHMYECKOM DHEPrMHU, 3aKOH COXPAHEHUS MMITYJIbCa,
INPUHIUI CYNEPIO3ULIUA CHJI, IPUHIMI PABHONPABHUS HHEPLHUAIBHBIX CHCTEM
OTCU€TA, MOJIEKYJSIPHO-KMHETUYECKYIO TEOPUIO CTPOCHHMS BEILIECTBA, Ta30BBIC
3aKOHBI, CBSA3b CPEAHEN KMHETUYECKOW SHEPIUU TEIJIOBOTO JBHKEHUS MOJIEKYIH C
a0COJIFOTHOM TeMmepaTypol, MEepPBbIM 3aKOH TEPMOJIUHAMUKH, 3aKOH COXPaHEHUS
JNEKTPUYECKOro 3apsiaa, 3akoH KyislioHa, mpu 3TOM pasnuyaTh CIOBECHYIHO
(GOpMYITUPOBKY 3aKOHA, €r0 MaTEMaTHYECKOE BBIPAXKEHUE U YCIOBUS (TpaHUIIbI,
00J1aCTH) MPUMEHUMOCTH;



OOBSCHATH OCHOBHBIE TIPUHIIMIBI JEHCTBUSA MAaIllMH, TPUOOPOB W
TEXHUYECKUX YCTPOWCTB; pa3iuvarh YCJIOBHsS HUX O€30MMaCHOTO UCIOJIb30BaHUS B
MOBCEIHEBHOM KU3HU;

BBITIOJHATh JKCHEPUMEHTHI MO HCCIENOBAHUIO (PU3MYECKHX SBICHUU U
MPOLECCOB C HCMOJIb30BAaHUEM MPSAMBIX U KOCBEHHBIX W3MEpPEHUll, MpU 3TOM
dbopmynupoBarh MpobiieMy/3aadyy M TUIOTE3y Y4eOHOro JKCIEPUMEHTA,
coOupaTh YCTaHOBKY M3 MPEUIOKEHHOTO O00OpYJIOBaHUs, MPOBOJUTH OMNBIT U
(hopmyHpoBaTh BEIBOIBI,

OCYIIECTBIISTh NMPSAMbIE U KOCBEHHbIE U3MEPEHUSI (PU3NUECKUX BEIUYUH, MTPU
ATOM BBIOMpPATh ONTHUMAIBHBIN CMOCOO M3MEPEHUS M KCIOJIb30BATh HM3BECTHBIC
METObI OLIEHKH ITOTrPEIIHOCTEN U3MEPEHNN;

UCCIIEIOBATh  3aBUCHUMOCTH  MEXIy  (U3NYECKUMH  BEIUYMHAMH  C
WCITOJIb30BAaHUEM TIPSIMBIX H3MEPEHUH, MPU 3TOM KOHCTPYHPOBATh YCTAaHOBKY,
(buKcUpoBaTh pe3yiabTaThl IMOJTYYEHHOW 3aBUCHUMOCTH (DU3UYECKUX BEIUYMH B
BUJIE TAOJIUII U TPpapUKOB, A€NaTh BEIBOABI MO pe3yJIbTaTaM UCCIEI0BAHMUS;

coOJroAaTh mpaBmiia 0€30MacHOr0 TpyAa MPU NMPOBEACHUU HCCIEAOBaHUN B
pamMKax y4eOHOro 3KCIEepUMEHTa, Y4eOHO-HCCIIENOBATENbCKOM M MPOEKTHOU
JESTENBHOCTA C UCIOIb30BAHUEM H3MEPHUTENbHBIX YCTPOMCTB U J1a0OPaTOPHOTrO
o00opynOBaHUS;

pemarb pacy€éTHbIE 3aJadyd C SIBHO 33JaHHOM (PU3MYECKOW MOJEINbIO,
UCIOJIBb3Ysl (PU3MYECKUE 3aKOHBI U MPUHIIUAIIBI, HA OCHOBE aHAJIM3a YCIOBUS 3aja4H
BbIOMpATh (HU3UYECKYI0 MOJIENb, BBIACIATh (PU3NYECKHUE BETWYUHBI U (HOPMYJIBI,
HEOOXOUMBbIC ISl €€ pellleHus, MPOBOAUTHh PACUETHl M OLIEHWBATH PEATBHOCTD
MOJy4YE€HHOTO 3HaUCHUS (PU3NUECKOM BETNINHBI;

penaTh Ka4eCTBEHHBIE 33/1a4M: BHICTPANUBATh JIOTUYECKH HEMPOTUBOPEUUBYIO
[EMOYKY PACCYXACHUN C OMOpod Ha W3Y4YEHHBIE 3aKOHbI, 3aKOHOMEPHOCTH U
(dbuzuYecKue SBICHUS;

UCIIONB30BaTh  MPH  pEIIeHWH  y4eOHBIX  3aJa4y  COBPEMEHHBIC
MH()OPMAITMOHHBIC TEXHOJIOTHH JIJISl TIOMCKA, CTPYKTYPUPOBAHUS, UHTEPIIPETAIINH
U TpeJICTaBlieHUs] y4eOHON U HAy4YHO-TOMYJISIpHON MH(OpMAIUK, OJTyYeHHON U3
pa3IMYHBIX UCTOYHUKOB, KPUTUIECKH aHATM3UPOBATH MOIyIaeMyt0 HHPOPMAIIUIO;

IPUBOIUTH MPUMEPHI BKJIaJa POCCUNCKUX U 3apYOEKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAYKH, OOBICHEHHWE MPOLECCOB OKPYKAIOLIEr0 MHUpPA, B pa3BUTHE
TEXHUKU U TEXHOJIOTU;

UCTIONIb30BaTh TEOPETUYECKHE 3HAHUS MO (PU3MKE B TOBCETHEBHOW >KU3HU
Ui obecnieueHrsi 0e30MacHOCTH MpU O0paleHUuH ¢ IpUOOpaMHu U TEXHUYECKUMHU
YCTPOMCTBAMH, ISl COXPAaHEHUS 3/I0POBbS U COOJIOJCHHUS HOPM HKOJIOTHUYECKOTO
MOBEJICHHS B OKPYXAIOIEH cpelie;



paboTaTh B TpyIIEe C BBHIMOJHEHUEM PA3JIUYHBIX COIUAIBHBIX pOJEH,
IUTAHUPOBATh pPabOTy TPYyMIMbl, PAIMOHAIBHO pACHpPENeNsTh OOSI3aHHOCTH W
IJIAHUPOBAThH JICATEILHOCTh B HECTAHJAAPTHBIX CUTYAIMSIX, aJ€KBAaTHO OIEHUBATh
BKJIaJ] KQXKJIOTO U3 YYACTHUKOB I'PYIINbI B PEIICHUE pacCMaTpUBAEMOU MPOOJIEMBI.

K konmy oOyuenuss B 11 kjacce mpeaMeTHbIC pe3yJbTaThl Ha 0a30BOM
YPOBHE JOJIKHBI OTPaKaTh CHPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

JIEMOHCTPUPOBATh Ha IpUMEpax poyib U MeCcTo (U3MKU B (HOPMUPOBAHUU
COBPEMEHHONW HAy4YHOW KAPTHHBI MHUpPA, B PA3BUTHUU COBPEMEHHOM TEXHHUKU H
TEXHOJIOTUM, B MPAKTUYECKOW AEATEIbHOCTH JIIOAECH, LEJIOCTHOCTh U €IMHCTBO
(bu3HYecKoi KapTUHBI MUPA;

YYUTHIBATh TPAHUIBI TPUMEHEHHS W3YYCHHBIX (UBUYECKUX MOJCICH:
TOYEUHBIN AJIEKTPUUECKUHN 3aps/l, Iyd CBETa, TOUCUHBIN UCTOUHUK CBETA, siepHAas
MOJIeNIb aTOMa, HYKJIOHHAs MOJENb aTOMHOTO Sipa TpPH PEIIeHUH (HU3NIECKUX
3azay;

pacrio3HaBaTh (pU3MYECKUE SIBJICHUS (MPOIECChl) U OOBSCHATh UX Ha OCHOBE
3aKOHOB JICKTPOJAMHAMUKHU U KBAHTOBOW (DU3UKU: JIEKTPUUECKAs MPOBOIUMOCTD,
TEIJIOBOE, CBETOBOE, XMMHUYECKOE, MAarHUTHOE JEHCTBUSl TOKA, B3aUMOJICUCTBUE
MarHuTOB, OJEKTPOMArHUTHAsE WHAYKIUS, JCHCTBME MAarHUTHOTO TIOJIA Ha
MPOBOJAHUK C TOKOM M JBIKYIIUWCS 3apsiji, DJIEKTPOMArHUTHBIE KoJieOaHUsS U
BOJIHBI, NPSIMOJIMHEWHOE PACIPOCTPAHEHHE CBETA, OTPAXKEHHE, MPEIOMIIEHUE,
uHTepdepeHus, audpaknus W TONApU3alus CBETa, JUCIEPCUsS CBETa,
dboroanekTpudeckuit 3pdext (porodrddekT), cBeTOBOE aBIeHUE, BOZHUKHOBEHHE
JUHEWYaTOro CHEeKTpa aToMa BOJOpPOJa, €CTECTBEHHass W HCKYCCTBEHHas

PaaArOaAKTUBHOCTD,
OIIMCBIBATh H3YYCHHBIC CBOMCTBA BCIICCTBA (BJ'IGI(TpI/I‘-IeCKI/Ie, MAarouTHBIC,
OIITHYCCKUC, QJICKTPUICCKYIO IMPpOBOAUMOCTD Pa3INYIHbIX CpGII) u

ANIEKTPOMArHUTHBIE SIBJICHUS (TIPOLECCHI), MCHONB3YySd (U3UUECKUE BEIUYUHBI:
ANEKTPUYECKUHN 3apsij, CHJIA TOKA, DJIEKTPUUYECKOE HANPSIKEHUE, DJIEKTPUUYECKOE
COIPOTUBIICHUE, Pa3HOCTh MOTEHIIMAJIOB, AJIEKTPOJBIKYILAs CHia, paboTa TOKa,
WHIYKLIHWST MarHATHOrO Tmoysi, cuia Awmmepa, cwia JlopeHua, WHAYKTUBHOCTH
KAaTYIIKH, DHEPrusl AJIEKTPUYECKOTO M MArHUTHOIO IMOJEH, MEPUOJ M YacToTa
KoJeOaHuii B KoyieOaTeIbHOM KOHTYpe, 3apsii M Cuja TOKa B IpoIecce
FApMOHMYECKUX DJIEKTPOMAarHUTHBIX KojeOaHuid, (OKYyCHOE pacCTOsHUE U
ONTHYECKas] CHUJla JIMH3bI, MPU ONHUCAHUM MPABUIBHO TPAKTOBATh (PU3MUECKHI
CMBIC]I HCIOJIb3YEMBIX BEIWYMH, HMX OO0O3HAUE€HHs W €AMHMIIbI, YKa3bIBaTh
(GopMysbl, CBA3BIBAIOUIME JAaHHYIO (U3MYECKYI0 BEIUYMHY C JPYyTUMH
BEJIMYMHAMU;

ONHUCHIBATh HW3YyYCHHBbIE KBAHTOBBIE SIBJICHUA W MPOLECCHI, HCIOJIb3Ys
(¢u3nyuecKkrue BEIMYMHBI: CKOPOCTb 3JEKTPOMATHUTHBIX BOJH, JJIMHA BOJIHBI U



4acToTa CBETA, SHEPTUS U UMITYJIbC (POTOHA, IEPHO]T MOTypaciaga, SHEPTUSI CBI3U
aTOMHBIX SIZIEp, MPU ONMUCAHUU TMPABUIBHO TPAKTOBATh (DU3UUYECKUN CMBICI
HCIIOJB3YEMbIX BEIWYMH, MX O0O3HAYEHWS U EIUHUIIBI, YKa3bIBaTh (HOPMYIIbI,
CBSI3bIBAIONINE JaHHYIO (U3UYECKYIO BEIMYMHY C JPYTMMH BEJIMYUHAMH,
BBIYHCIIATH 3HAUCHHE (PU3NUECKON BETUINHBL;

aHANIM3UPOBATh (PU3UYECKHUE TMPOIECChl U SIBICHUS, UCIOJIB3Ys (PU3NYECKUE
3aKOHBI ¥ MPUHIUIBL 3aKOH OMa, 3aKOHBI MOCIIEI0BATEILHOTO U MapalIeIbHOTO
COEMHEHUS MPOBOJHUKOB, 3akOH Jlxoyns—JIeHna, 3aKOH 3JIEKTPOMATHUTHOM
MHJYKIWH, 3aKOH MPSMOJUHEMHOTO PacpOCTPAHEHUSI CBETA, 3aKOHBI OTPaKEHUS
CBETa, 3aKOHBI MPEJIOMJICHUSI CBETa, ypaBHeHUE ODiHIITEHa ans pororddekra,
3aKOH COXPAHEHUs SHEPrUH, 3aKOH COXPaHEHUS HMMITYJIbCa, 3aKOH COXpPaHEHUS
AIEKTPUYECKOTO 3apsijia, 3aKOH COXPAaHEHHUsI MAacCOBOIO 4ucia, moctyiaTel bopa,
3aKOH PaJIMOAKTUBHOTO pacmajia, Mpy 3TOM pa3indaTh CIOBECHYIO (DOPMYIHUPOBKY
3aKOHA, €ro MaTeMaTHYEeCKOE BBIPAXKEHUE U YyCIOBUA (TpaHMIIbI, OOJACTH)
MIPUMEHUMOCTH;

ONPENEATh HAMPABICHHE BEKTOPA MHIYKIIMK MAarHUTHOTO TOJISI TPOBOTHHUKA
C TOKOM, cuiibl Amnepa u cuibl Jlopenia;

CTPOUTh W OIKCHIBATh H300paKEHHE, CO3/1aBAEMOE IUJIOCKUM 3€pKajioM,
TOHKOM JIMH30M;

BBITIOHATh JKCIEPUMEHTHI 0 HCCIECIOBAHUIO (DU3UYECKUX SIBICHUN U
MPOIIECCOB C HCIOJb30BAHUEM MPSIMBIX U KOCBEHHBIX H3MEPEHUM: MPU STOM
dbopmynupoBath MpobiieMy/3aadyy M TUIOTE3y Yy4yeOHOro IKCIEPUMEHTA,
coOupaTh YCTAaHOBKY W3 MPEIJI0KEHHOTO O0OpYyJI0BaHUs, MPOBOJAUTH OMNBIT U
(dhopmyIHpoBaThH BEIBOIBI,

OCYIIECTBIIAThH MPSAMbBIE M KOCBEHHBIC U3MEPEHUS (DU3NYECKUX BEIIUYUH, MPU
ATOM BBIOMpPATh ONTHUMAIBHBIN COCOO M3MEPEHUS M KCIOJIb30BATh HM3BECTHBIC
METObI OLIEHKH ITOTrPEIIHOCTEN U3MEPEHN;

UCCNIEIOBAaTh 3aBUCUMOCTH  (DU3WYECKUX BEIUYUH C HCIOJIb30BaHUEM
OpSAMBIX HM3MEPEHUH: MPU OSTOM KOHCTPYHPOBATh YCTAHOBKY, (DHKCHPOBATH
pe3yNbTaThl MOTYYEHHON 3aBUCUMOCTH (M3MUYECKUX BEIMYUH B BHJIE TAOIHUI] U
rpaduKoOB, JIeJIaTh BBIBOJIBI 110 PE3yJIbTaTaM UCCIICIOBAHMUS;

coOJroaTh mpaBuiia 0€30MacHOr0 TpyAa MPU NMPOBEACHUU HCCIEAOBaHUN B
paMKax yd4eOHOTO OKCIIEPUMEHTa, Yy4eOHO-HCCIEIOBATENIbCKON W TPOSKTHOU
JESTENBHOCTA C UCIOJIb30BAHUEM H3MEPHUTENbHBIX YCTPOMCTB U J1a0OPaTOPHOTO
o00opynOBaHUS;

pemarb pacy€THbIE 3a7adyd C SIBHO 33JaHHOM (PU3MYECKOW MOJEINbIO,
UCIOJIBb3Ysl (PU3MYECKUE 3aKOHBI U MPUHIIUIBI, HA OCHOBE aHAJIM3a YCJIOBUS 3aJja4H
BbIOMpATh (HU3UYECKYI0 MOJIENb, BBIACIATh (PU3NYECKHUE BEIWYUHBI U (HOPMYIIBI,



HEOOXOouMbIe JUIsl €€ pellleHusi, MPOBOAUTh PACYETHl U OLIEHUBATH PEATbHOCTD
MOJy4YEHHOTO 3HaUeHUs! (PU3NYECKON BEIMUNHBI;

pemaTh KaYECTBEHHBIE 33/1a4d: BBICTPAUBATh JJOTUYECKU HEIPOTUBOPEUUBYIO
LIETIOYKY PACCYKJICHHM C OMOpOM Ha H3YyYECHHBIE 3aKOHBI, 3aKOHOMEPHOCTH M
(bu3UYeCKHe SBICHNUS,

UCMOJb30BaTh  NpPU  PELIEHMH  Y4yeOHbIX  3aJad  COBPEMEHHbIE
MH(OPMAIIMOHHBIE TEXHOJIOTHH JJIsl IOMCKA, CTPYKTYPUPOBAHUS, UHTEPIPETALIMH
Y IPEACTaBIICHNU YYEOHOW M HAay4YHO-NOMYJSPHOU MH(POpMaLUU, NOIYyYECHHOU U3
pa3IMYHBIX UCTOYHUKOB, KPUTUYECKH aHAJIM3UPOBATH MOJIy4aeMylo HHPOPMAIHUIO;

OOBSCHATh MPUHLMIBI JEHCTBUS MAallWH, NPUOOPOB U TEXHUYECKHUX
YCTPOMCTB, pa3inyaTh yCIOBUS UX OE30MACHOrO HUCIOIb30BAHUS B NMOBCEIHEBHON
KU3HU;

IPUBOIUTH MPUMEPHI BKJIaJJa POCCUHCKUX U 3apyOEKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAyKH, B OOBSICHEHHE IPOLIECCOB OKPYKAIOLIEr0 MHpa, B pa3BUTHE
TEXHUKHU U TEXHOJIOTUH;

UCIIOJIb30BaTh TEOPETHUECKUE 3HAHUS MO (PU3UKE B MOBCEAHEBHOM KU3HU
i obecriedeHnss 0€30MacHOCTH IpU 00pallleHur ¢ IpubopaMu U TEXHUYECKUMHU
yCTPOMCTBAaMH, JUIsl COXPAHEHUS 3/I0POBBS U COOJIOJEHUSI HOPM IKOJIOTHUYECKOTO
MOBEJICHUS B OKPYKAKOLIEH Cpee;

paboTaTh B TIpYyIIE€ C BBINOJHEHUEM pA3IUYHBIX COLMAIBHBIX pOJIEH,
IUIAHUPOBaTh paboOTy TpPyNIbl, pPaLHMOHAIBHO PpaCHpelessITh OO0sI3aHHOCTU U
IUIAHUPOBATh JIEATEIBHOCTh B HECTAHAAPTHBIX CUTYyalHUsAX, aJ€KBaTHO OLICHHUBATH
BKJIAJT K&KJIOTO U3 YYaCTHUKOB I'PYMIIbI B PEIICHHE paCCMaTPUBAEMOM TPOOIEMBI.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
Ne Kosun4yecTBo 4acoB
JIEKTPOHHBIE
HauMeHoBaHue
(uu¢posbIe)
I | pa3aenoB U TeM Kontpoabnsl | IlpakTuuecku
Bcero oOpa3oBaTe/ibHbIE
/ NMPOrpaMMblI € padoThI e padoThI
. pecypchl
Paznen 1.OU3UKA U METO/Ibl HAYUYHOI'O IIO3HAHUSA
bu6mmoreka [JOK
®dusnKa U METOJIbI
1.1 2 https://m.edsoo.ru/7f41bf7
HAYYHOTO MO3HAHUS )
Uroro no pazneny 2
Paznen 2.MEXAHUKA
bubmnoreka IIOK
2.1 | Kunemaruka 5 https://m.edsoo.ru/7f41bf7
2
bu6mmoreka [JOK
2.2 | [unamuka 7 https://m.edsoo.ru/7f41bf7
2
bu6mmoreka [JOK
3aKOHBI COXPAHEHHUS B
2.3 6 1 1 https://m.edsoo.ru/7f41bf7
MEXaHUKe )
Hroro no paszneny 18

Paznen 3.MOJIEKYJIAPHASA ®U3UKA U TEPMOJIUHAMHUKA




OCHOBBI bu6mmoreka [JOK
3.1 | MonekynspHo- 9 https://m.edsoo.ru/7f41bf7
KHHETHYECKOU TCOPHH 2
OCHOBI bubmuoreka [{OK
3.2 10 https://m.edsoo.ru/7f41bf7
TEPMOJMHAMHUKHI 5
ArperatHbie bubnmorexa [JOK
3.3 | COCTOSIHUS BEIIECTBA. 5 https://m.edsoo.ru/7f41bf7
®dazoBbIe IEPEXOBI 2
Hroro no pazaeny 24
Pa3znen 4.9JIEKTPOJUHAMHUKA
bubmuoreka [{OK
4.1 | DOnexTtpocTraTtuka 10 https://m.edsoo.ru/7f41bf7
2
[TocTrosanHbIM
. bu6mmoreka [JOK
AIEKTPUIECKUN TOK.
4.2 12 https://m.edsoo.ru/7f41bf7
Toku B pa3iaruHbIX )
cpemax B
Hroro no pasneny 22
Pe3epBHOE Bpems 2
OBIIEE KOJIMYECTBO
YACOB I10 68

[NPOT'PAMME




11 KIIACC

Ne KosmuecTBo yacos
DJIEeKTPOHHBIE
HaumenoBanue pa3jiesioB (uudposBbie)
n KonTpoJibn IIpakTHyeck
U TeM NPOrpaMMbl Bcero oOpa3oBaTe/ibHbIE
/ ble padoThbI ue padoTbl
. pecypchl
Pazpen 1.2JIEKTPOAUHAMUKA
1 MarnutHoe nose. bubmuoreka [JOK
1' DJIeKTpOMarHuTHas 11 1 3 https://m.edsoo.ru/7f41¢9
WHAYKLIUA Ic
Hroro no pazneny 11
Pazpnen 2. KOJIEBAHUSA U BOJIHBI
) MexaHn4deckue u bu6mmoreka [JOK
] ' 3JIEKTPOMArHUTHBIE 9 1 https://m.edsoo.ru/7f41c9
KoJIeOaHus Tc
2. MexaHudeckue u bubmiorexa HOK
5 1 https://m.edsoo.ru/7f41¢c9
2 AJIEKTPOMATHUTHBIE BOJIHBI e
) bubmuoreka [JOK
3' Onruka 10 3 https://m.edsoo.ru/7f41c9
Tc
Hroro no pasneny 24

Pasnen 3.0CHOBBI CIIEIUAJIBHOM TEOPUU OTHOCUTEJBLHOCTH

OCHOBBI CIEIUATTLHON
TEOPUHU OTHOCHTEIBHOCTH

bu6mmoreka [JOK
https://m.edsoo.ru/7f41¢9
Ic




Hroro mo pazneny 4
Pa3gen 4 KBAHTOBASI ®PU3UKA
. bu6mmoreka [JOK
4, DeMEeHTHI KBAHTOBOU
6 https://m.edsoo.ru/7f41¢9
1 ONTHKH
Ic
4 bu6mmoreka [JOK
2' Crpoenue aroma 4 https://m.edsoo.ru/7f41c9
JIc
4 Bbub6mmorexa [JOK
3' ATOMHOE AP0 5 https://m.edsoo.ru/7f41c9
Ic
Hroro no pazaeny 15
Pazgen 5.9JIEMEHTBI ACTPOHOMMUHU U ACTPODPU3UKHU
bu6mmoreka [JOK
5. DneMeHThl aCTPOHOMHUU U
7 1 https://m.edsoo.ru/7f41¢c9
1 acTpo(u3nUKu
Ic
Hroro no pazaeny 7

Pa3nesa 6.OBOBIIAIOLIEE ITOBTOPEHHUE

6 bu6mmoreka [JOK
1' O6o06mu1aroliee MOBTOPEHHE 4 https://m.edsoo.ru/7f41c9
Ic
Hroro no pazneny 4
PesepBHOE Bpems 3
OBUIEE KOJIMYECTBO 68 4

YACOB 110 I[TPOTPAMME







IHOYPOYHOE IIJTIAHUPOBAHHUE

10 KJIACC
KoaunuecTBo yacos DJIeKTPOHHbIE
No
0 Tema ypoka Kontpoan | Ipakruuec | [dara uugposBbie
n/n Bceero HbIE KHe U3yYeHHs oOpa3oBaTe/ibHbIE
padoThbI padoThbI pecypcbl
o — .H
I W3UKa — Hayka o npupoje. Hayunbie 1 04.09.2024 bubnuorexa [JOK
METOBI IO3HAHUS OKPYIKAKOILETo MUpa https://m.edsoo.ru/ff0c32e2
Ponb 1 mecTo pusuku B hopMUpoOBaHUH Eub OK
2 COBPEMEHHOM HAYYHOU KapTHHBI MUpPa, B 1 05.09.2024 nommoreka I

o . https://m.edsoo.ru/ff0c33e6
MPAKTUYECKON JIEITEIbHOCTH JTFOICH

MexaHn4ecKoe JBHKEHHUE. OTHOCUTEIIBHOCTD

3 MeXaHuueckoro JBmxenus. [lepemenienue, 1 11.09.2024 Bubmorexa OK

https://m.edsoo.ru/ff0c3508

CKOPOCTb, YCKOPCHHUE

. bubmuoreka [JOK
4 PaBHOMEpHOE IPSIMOJIMHEWHOE JBUKEHUE 1 12.09.2024 hits://m_edsoo ru/f0c3620
5 PaBHOYCKOpEHHOE IPSIMOJIMHENHOE IBUKEHUE 1 18.09.2024 bubmmorexa LIOK

https://m.edsoo.ru/ff0c372e¢




CBoOoaHoe majieHre. Y CKopeHrue CBOOOTHOTO

bu6mmoreka [JOK

6 MafeHnst 19.09.2024 https://m.edsoo.ru/ff0c39cc
KpuBonuneiinoe npuxenue. [[prmkenue bubmuoreka [{OK
7 . 25.09.2024
MaTepHUAIBHON TOYKH I10 OKPYKHOCTH https://m.edsoo.ru/ff0c3ada
[Tpunuun otHocutensHoCcTH ["anunes. Bu6 110K
. noImoTeKa
8 WNuepuuanpHelie cuctemsl oTcueTa. [lepBrlii 26.09.2024 hits://m.edsoo. ru/fi0c3bes
3aKk0oH HproToHa
Macca tena. Cwia. [IpuHnun cynepnosunuu
9 cun. Bropoii saxon Herotona s 02.10.2024 | Promorera [OK
' P B a o https://m.edsoo.ru/ff0c3be8
MaTepUaIbHON TOUKU
Tperunii 3axkoH Hpr0TOHA [U1s1 MATEpUAIIBHBIX bub6nuorexa [IOK
10 TOYEK 03.10.2024 https://m.edsoo.ru/ff0c3be8
3aKOH BCEMUPHOIO TAroreHus. Cuia TAKECTH. bu6nuorexa [IOK
11 09.10.2024
IlepBas kocMuueckasi CKOPOCTh https://m.edsoo.ru/ff0c3d00
bubmuoreka [{OK
12 Cuna ynpyrocru. 3akoH I'yka. Bec tena 10.10.2024 hits://m.edsoo. ru/fioc3el8
Cuna tpenus. Koapduuuent tpenus. Cuna B OK
13 CONIPOTUBJICHHUS MIPU JIBUKEHHUH TEJIA B 16.10.2024 nommoreka L

KHUAKOCTH HJIU Ia3c

https://m.edsoo.ru/ff0c3f76




HOCTyHaTCJ'ILHOG " BpalllaTCJIIbHOC ABHUIKCHUC
a0COJIFOTHO TBépI[OI‘ 0 Teaa. MOMEHT CHIIBI.

bu6mmoreka [JOK

14 17.10.2024
[Ineqo cumel. YcnoBus paBHOBECUS TBEPAOTO https://m.edsoo.ru/ff0c41a6
Tena
HMmynibec MaTepruanbHON TOYKH, CUCTEMBI BuG 110K
nonnoTexa
15 MaTepHaIbHbIX TOYEK. MIMIyIbC cuibl. 3aKOH 23.10.2024 httns://m edsoo.rw/f0cA3d6
COXPAHEHHUS UMITyJIbca. PeakTUBHOE IBIKEHHE :
Pabora u moutHOCTh cuibl. Kunetnueckas BuG 110K
. nOJINOTEKA
16 SHEprus MaTepuaabHON T(iIIKI/I. Teopema 06 24.10.2024 httos://m.edsoo.ru/f0CA502
VU3MEHEHUU KHHETUYECKON SHEPIUH :
IlorenunanbHas 3Heprus. I[loreHnmansHas
JHEPrus ynpyro Ae(OpMUPOBAHHOM MPY>KUHBIL.
17 prust ynpyro nepopmup py 06.11.2024 bu6mmoreka [JOK

ITorennuanpHas SHEpPTIHUA TCJia BOJIM3H
IOBEPXHOCTHU Semin

https://m.edsoo.ru/ff0c461a




[TorennuanbHble 1 HEMOTEHIINAIbHBIE CUIIBL.
CBs13b pabOTHI HEMOTCHITMAIBHBIX CHII C

bubnnoreka [IOK
18 M3MEHEHUEM MEXaHUYECKON YHEPTUU CUCTEMBI 07.11.2024
P . https://m.edsoo.ru/ff0c478¢c
TeJ. 3aKOH COXPaHECHUS MEXaHHIECKOU
SHEPIUH
JlaboparopHas pabota «MccnenoBanue CBsI3u
a0OThI CHJIBI C HI3MEHEHHEM MEXaHHUYECKOM
19 P 13.11.2024
SHEPIHH Tejla Ha IPUMEPE PaCTSKEHUS
PE3UHOBOIO KI'YTa»
Kontposbnas padota nmo teme «KnHemaruka. bubnnorexa [HOK
20 14.11.2024
JlnHamyka. 3aKOHBI COXpaHEHUSI B MEXaHUKE) https://m.edsoo.ru/ff0c4b74
OCHOBHBIE TIOJIOKEHUSI MOJIEKYJISIPHO-
21 KUHETUYECKON Teopuu. bpoyHOBCKOE 20.11.2024 bubmmorexa [TOK
pHit. bpoy T https://m.edsoo.ru/ff0c4dc2
nswkenue. uddyszus
Xapaxkrep ABUKEHUS U B3aUMOJICUCTBUSA
22 4yacTUL BeuecTsa. Monenu CTpoeHHUs ra3os, 21.11.2024

JKHAJIKOCTEN U TBEPJBIX Tl




Macca moneky:n. KonnyecTBo BemecTsa.

23 27.11.2024
[TocTostHHast ABoraapo
24 TennoBoe paBHOBecue. Temneparypa u eé 28.11.2024
m3mepenne. [llkana remneparyp Llenscus
Hneanbnsiii ra3 B MKT. OcHOBHOE ypaBHEHHE bubmuoreka [{OK
25 MKT 04.12.2024 https://m.edsoo.ru/ff0c4fde
AGcomoTHas TeMIiepaTypa Kak Mepa cpeiHen
26 KWHETUYECKON SHEPTUU JIBUKECHUS MOJICKYJT 05.12.2024 bubmoreia HOK
prit A N Yo o https://m.edsoo.ru/ff0c511e
VYpaBHenne MeHneneena-Kianelipona
27 3akon JlanbToHa. I'a30BBIC 3aKOHBI 11.12.2024
JlaGopaTopHas pabota «McciaenoBanue
28 3aBUCUMOCTH MEK]y ITapaMeTpaMHu COCTOSTHUSA 12.12.2024
pa3peKEHHOT0 ra3a
29 H3omnporeccel B naeanbHOM rase u ux 18.12.2024 bu6mmoreka [JOK

rpaduuecKoe MpeacTaBIeHue

https://m.edsoo.ru/ff0c570e




BryTpeHHss dHeprus TepMOAUHAMUYECKON
CUCTEMBI U CTIOCOOBI €€ U3MEHEHUSI.

bubnnoreka [IOK

30 19.12.2024
KonnuectBo temnotel u padota. BHyTpeHHsAs https://m.edsoo.ru/ff0c5952
SHEPTHsI OJJHOATOMHOTO HUJICaTHLHOTO Ta3a
bu6mmoreka [JOK
1 B 2.
3 HABL TETUIOTIEpetatin 25.12.2024 https://m.edsoo.ru/ff0c5¢c36
VYV ienbHas TENIOEMKOCTh BEILIECTBA.
32 KonugecTBo TEIIOTHI MpH TETUIONEpEaayue 26.12.2024 bubmmorexa [IOK
. p peaae. o https://m.edsoo.ru/ff0c5¢36
AtnabaTHBIN mpoIecc
1 [TepBrlil 3aKOH TEPMOAMHAMUKHN U €T0O 08.01.2025 bubnnorexa [HOK
IIPUMEHEHNE K U30IIpoLieccaM https://m.edsoo.ru/ff0cSefc
Heo6 .
14 €0 pavlTHMOCTb IIPOLIECCOB B IIPUPOJIE 09.01.2025 bubmuorexa [JOK
Bropoii 3ak0H TepMOIUHAMUKHI https://m.edsoo.ru/ff0c6230
[Tpunmun nevicteus u KII/{ Termooi bu6mmoreka [JOK
35 .0l.
MallUHBI 15.01.2025 https://m.edsoo.ru/ff0c600a
36 Hwukn Kapuo u ero KITJ 16.01.2025
37 DKOJIOTHYECKHUE TIPOOJIEMBI TEIIIIOIHEPTETHKU 22.01.2025




O6o0maromuii ypok «MonekynspHas pu3uka.

bu6mmorexa [JOK

38 23.01.2025
OCHOBBI TEPMOAMHAMUKID) https://m.edsoo.ru/ff0c6938
KonTponbnas pabota o Teme «MonekynspHast bubnnorexa [IOK

39 29.01.2025
¢usuka. OCHOBBI TEPMOIMHAMUKID) https://m.edsoo.ru/ff0c6a50
[TapooGpazoBanue u koHaeHcaus. Mcnapenue bub6mmorexka [IOK

4 01.202

0 U KUAIIEHUE 30.01.2025 https://m.edsoo.ru/ff0c63b6

A1 AOGcomoTHas u OTHocaneanaﬁ BIIAXKHOCTD 05.02.2025 Bbu6nuoreka [JOK
BO3ayxa. HacelleHHslil nap https://m.edsoo.ru/ff0c64d8
Teépnoe teno. Kpucrammueckue u amopgHbie

4 Tena. AHU30TPOINS CBOMCTB KPUCTAILIOB. 06.02.2025 bubmuorexa [JOK
Kunxue kpucramisl. CoBpeMeHHbIE https://m.edsoo.ru/ff0c6510
MaTepHuabl

43 [InaBnenue u xpucrammsanus. Y aebHas 12.02.2025 bubnnorexa [IOK
TeruioTa masieHus. CyoiuMarnus o https://m.edsoo.ru/ff0c6708

44 YpaBHeHHE TEIJIOBOTO OasiaHca 13.02.2025 bubmorexa HOK

https://m.edsoo.ru/ff0c6820




OnexTpuszanus Tea. JIEKTPUUECKUH 3apsi.

bubmuoreka [{OK

45 19.02.2025
JIBa BUa 3IEKTPUUYECKUX 3aPSAJIOB https://m.edsoo.ru/ff0c6bcc
[IpoBOIHUKH, TUIICKTPUKHU U
46 H(I))JI MPOBOJHUKHU 3a1I(F:H COXpaHCHUS 20.02.2025 bubmoreia HOK
YHPOBOA ’ P o https://m.edsoo.ru/ff0c6bce
AIIEKTPUYECKOTO 3apsiaa
47 B3aI/IMoz[eu1710TBne Bap;mOBu. 3akoHn KyioHa. 26.02.2025 bubmuoreka [{OK
ToueuHsli EKTPUIECKUN 3apsiT https://m.edsoo.ru/ff0c6ce4
Hanpssk€HHOCTB 3JIEKTPUYECKOTO MOJIS.
48 ITpuHIMT CYNEPTO3UITUN JIEKTPUIECKUX 27.02.2025 bubmoreia HOK
p ULI ynep H . p T https://m.edsoo.ru/ff0c6df2
nosiert. JIuaum HanpsKEHHOCTH
49 Pabota cuit ajeKTpocTaTHUeCcKOoro moJisl. 05.03.2025 bubnnorexa [HOK
ITorenmuman. Pa3HocTh mMOTEHITNATIOB https://m.edsoo.ru/ff0c6100
[IpoBOAHMKYN U AUDIIEKTPUKH B
bu6 OK
50 3JEKTPOCTATUYECKOM MoJe. [Juanexrpuueckas 06.03.2025 nommoreka L

IPOHUITACMOCTb

https://m.edsoo.ru/ff0c7018




bu6mmoreka [JOK

51 DnekTpoémMkocTh. KoHnencarop 12.03.2025 httos://m.edsoo.ru/f0CT 126
DIEeKTPOEMKOCTD IJIOCKOTO KOHAEHCATOpA. bubmuorexa [{OK
52 13.03.2025
OHeprus 3apsHKEHHOTO KOHAEHCAaTopa https://m.edsoo.ru/ff0c72c0
JlaboparopHas paboTta "H3mepenue
53 PaTOPHAA P pet 19.03.2025
ANEKTPOEMKOCTH KOHJEHCATOPa
[IpuHUuMn neicTBUSA U IPUMEHEHUE
OHJICHCATOPOB, KOMMPOBAJIBHOI'O arrapara
54 KH,Z[VH TOPOB, KOMMMPOBAJIBLHOTO anmnapara, 20.03.2025
CTPYHWHOTO MIPUHTEPA. DIIEKTPOCTATUUECKAS
3amuTa. 3a3eMJICHHE IEKTPOIpubopoB
DIIEKTPUYECKUI TOK, YCIOBUS €0
! 7 .C .
55 cymectBoBanus. [loctosiubii Tok. Cuna Toka 02.04.2025

Hanpsioxenue. ConporuBienue. 3akoH Oma
JUTSl y4acTKa Lenu




56

[NocnemoBarenpHOE, TAPATIIEIBHOE,
CMEIIAaHHOE COCIMHEHUE TIPOBOTHUKOB.
JlabGopaTtopHas pabota «M3yuenue
CMEIIIAaHHOTO COCIMHEHHUS PE3UCTOPOBY

0.5

03.04.2025

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c740

57

PaboTa 1 MOIITHOCTH 3JIEKTPUUYECKOTO TOKA.
3akoH [[xoyns-Jlenma

09.04.2025

bubmnoreka [HOK
https://m.edsoo.ru/ff0c7838

58

3akon OMa A1 IOJTHOM (3aMKHYTOM)
3JeKTpUYecKoi 1ienu. KopoTkoe 3aMbIKaHUE.
JlaboparopHas pabota «M3mepenne D/1C
MCTOYHHMKA TOKA M €r0 BHYTPCHHETO
CONPOTHUBIICHHSD)

0.5

10.04.2025

bu6nuoreka [JOK
https://m.edsoo.ru/ff0c7ae0

59

DNEeKTpOHHAs IPOBOAUMOCTb TBEPIBIX
METaJJIOB. 3aBUCUMOCTb CONPOTHUBIICHUS
METAJIJIOB OT TEMIIEPATYPHI.
CBepXIIpoBOIUMOCTh

16.04.2025

60

OnexTpuueckuil Tok B Bakyyme. CBolicTBa
JIEKTPOHHBIX ITyYKOB

17.04.2025




[MomynpoBoaHUKH, UX COOCTBEHHAS U

. bubmuoreka [JOK
1 . —n- .04.
6 pUMecHas npoBoguMocTs. CBoicTBa p—n 23.04.2025 hitps://m.edsoo ru/fc’4ac
nepexoza. [lonynpoBogHUKOBEIE TPUOOPHI
DNEKTPUUYECKUN TOK B paCTBOpPAX M paciuiaBax
62 3JICKTPOIUTOB. DIICKTPOJIUTHICCKAS 24.04.2025 bubmmorexa [IOK
P : P o https://m.edsoo.ru/ff0c82ba
JUCCOIMAITUS. DIEKTPOIINU3
DNEeKTpUYECKUN TOK B rasax. Bu6 OK
63 CamMoCTOSTeIbHBIN U HECAMOCTOSTEIbLHBIN 30.04.2025 nommoreka L{
https://m.edsoo.ru/ff0c84ae
paspsa. Mounus. [1nazma
DneKTpuyecKrue NpuOOphl U yCTPOMCTBA U UX
64 MpakTHIECKOe MpuMeHeHne. [IpaBuia TeXHUKH 07.05.2025 bubmmorexa [IOK
P p P o https://m.edsoo.ru/ff0c86fc
0e301macHOCTH
65 Ob6o06maromuit ypok «IeKTpOoAnHAMHUKA» 08.05.2025 bubmorexa LIOK

https://m.edsoo.ru/ff0c88be




KonTtponbHas pabora 1o Teme
«Inekrpocratuka. [locTosHHbBIN

bu6nmorexa [JOK

66 JIIEKTPUYECKUI TOK; Toxu B pa3nu4HbIX 1 14.05.2025 hits:/m_edsoo.ru/fl0c8aga
cpenax» /Beepoccuiickas mpoBepoyHasi pabora
[IPU IPOBEIEHUH Ha OyMa)KHOM HOCHUTEe
67 PesepHsiit ypok. KoHTponbHas paboTa 1mo 1 15.05.2025 bubnnorexa [IOK
Teme "DneKTpoauHaMuKa" https://m.edso0.ru/ff0c8c56
68 PesepBHEIil ypok. Q000NN YPOK TIO | 21.05.2025 bubnuorexa [JOK

temaM 10 kiacca

https://m.edsoo.ru/ff0c8f6¢

OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

68




11 KIIACC

KoanuyecTBO 4acos

DJIeKTpOHHbIe HH(poBbIe

Ne Konrtpoanr | Ilpakruuec | ara
Tema ypoka o0pa3oBaTe/ibHbIE
n/n Bcero HbIe KHe U3yYeHHsI
pecypcbl
padoThbI padoThbI

[TocTosiHHBIE MATrHUTHI U KX
B3aumo/ieiicTBue. MaruutHoe noJie. Bektop bubmuotexa [JOK

1 . . 1 02.09.2024
MAarHUTHOW UHAYKUHUH. JINHUM MarHUTHOU https://m.edsoo.ru/ff0c9778
WHIYKIUU
MarsuTHO€ 110J1€ IPOBOJHUKA C TOKOM. 5u6 1IOK

nonIMoTeKa

2 .B 7 1 4.09.2024
OneiT Dpcrena. Bzaumonaeicraue 04.09.20 https://m_edsoo.ru/F0COSfe
MIPOBOJIHUKOB C TOKOM
JlaboparopHas padota «M3yuenue b K

3 paTopHas pabot VUICHU 1 | 09.09.2024 nommoreka L{O
MAarHUTHOT'O MOJIA KATYIIKU C TOKOM» https://m.edsoo.ru/ff0c98fe
JleficTBME€ MAarHUTHOTO TOJIS HAa MPOBOIHUK

. Cuna A . JIab
4 ¢ TokoMm. Cuita Amnepa. JlabopaTtopHas | ] 11.09.2024 bubnmoreka [JOK

pabota «VccnenoBanue neHCTBUS
MIOCTOSIHHOTO MarHuTa Ha PaMKy ¢ TOKOMY

https://m.edsoo.ru/ff0c9ac0




JleiicTBME MarHWTHOTO MOJISI Ha

bu6mmoreka [JOK
. 16.09.2024
ABIDKYILYIOCA 3apsKCHHYIO Hactiity. Chita ? https://m.edsoo.ru/ff0c9df4
Jlopenua. Pa6ora cumst Jlopenia
DnexTpomaruutHas uHAyKnus. [Totok
BEKTOPAa MarHUTHOW UHAYKLUH. 3[[(2 18.09.2024
WHAYKIHUUA. 3aKOH AJIEKTPOMAarHUTHON
unaykuuu Papajes
JlaboparopHas padota «VccinenoBanue bubmmoreka [JOK
. 23.09.2024
SIBJIEHUA DJIEKTPOMArHUTHOM UHIYKLIUW) https://m.edsoo.ru/ff0cal50
NHayKTUBHOCTD. SIBIIECHME CAMOUHIYKIIUU.
OJ1C camonHIYyKIIMHA. DHEPTHS MarHUTHOTO 25092024 bubmmoreka [JOK

IOJIAA KaTylIKHU C TOKOM. 3JI€KTpOMaFHI/ITHOC
IoJIc

https://m.edsoo.ru/ff0ca600




TexHuueckue ycTpoicTBa 1 UX
MMPUMCHCHHUEC: ITOCTOSAHHBIC MAarHUTHI,

9 3JIEKTPOMArHUTHI, FJIEKTPOJBUTATEIIb, 30.09.2024
YCKOPHUTENH dJIEMEHTAPHBIX YaCTHII,
MHIYKIMOHHAsS NeYb
Oo6o0maromuii ypok « MarHuTHOE TOJI€. bubmmoreka [JOK
10 02.10.2024
OneKTpOMarHuTHas HHAYKIMSD) https://m.edsoo.ru/ff0cab82
KonTtponbHas pabora o teme «MaruutHoe bu6nuoreka [IOK
11 07.10.2024
noJjie. DIEeKTPOMAarHuTHAs HHIYKIWSD) https://m.edsoo.ru/ff0cad58
CB00OOIHBIE MEXaHNYECKHE KOIeOaHus.
r 0 LY
2 apMOHHYECKHe KoieOanus. Y paBHEHHE 09.10.2024 bubmmoreka [JOK

rapMOHHYECKHX Kojebanuil. [IpeBpamenue
SHEPTUH

https://m.edsoo.ru/ff0caf06




13

JlaboparopHas pabota «lccnenoBanue
3aBHCHUMOCTH MEPUOJIa MAIIbIX KoieOaHui
rpy3a Ha HUTU OT JUTMHBI HUTU U MacChl
rpy3a»

14.10.2024

14

Konebatenbublit KoHTYp. CBOOOIHBIE
AIIEKTPOMATrHUTHBIE KOJICOaHUS B
UjIealbHOM KOJIe0aTeIbHOM KOHTYPE.
AHanorus Mex1y MeXaHHUYeCKUMHU U
AIIEKTPOMATrHUTHBIMU KOJIeOaHUSIMU

16.10.2024

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

15

®opmyna ToMcoHa. 3aKOH COXpaHEHHS
SHEPrUH B UJICATHHOM KOJIe0aTeTbHOM
KOHTYpe

21.10.2024

bubmuoreka [JOK
https://m.edsoo.ru/ff0cb9c4

16

Hpe,HCTaBJ'ICHI/Ie 0 3aTyXarmux
KOJIEOaHUSX. BBIHy}K)IeHHBIe MEXaHUYCCKUEC
Konebanus. Pe3oHanc. BHHY)KIICHHBIC
SJICKTPOMArHMTHBIC KoJIeOaHus

23.10.2024

bu6mmoreka [{JOK
https://m.edsoo.ru/ff0cbb86




17

ITepemennslil Tok. CuHYcOUaIbHBII
IIEPEMEHHBIN TOK. MOIHOCTh NEPEMEHHOTO
TOKa. AMIUTUTYTHOE U JeMCTBYyIOLIEE
3HAYEHHE CHUJIbI TOKA U HANIPSKEHUS

04.11.2024

bubmuoreka [JOK
https://m.edsoo.ru/ff0cbd34

18

Tpanchopmarop. IIpousBoacTso, nepenaua
U MOTPEOICHHUE IEKTPUYECKON YIHEPTUU

06.11.2024

19

YCTpolCTBO M IPAKTUYECKOE TPUMEHEHUE
AIIEKTPUYECKOI0 3BOHKA, FeHepaTopa
MIEPEMEHHOT0 TOKa, JIMHUHN AJIeKTporepeaay

11.11.2024

bu6nmoreka [JOK
https://m.edsoo.ru/ff0cc324

20

DKOJIOTHYECKUE PUCKHU TTPU MPOU3BOJICTBE
anekTposHeprun. Kyiprypa uenoas30BaHus
3JIEKTPOIHEPIUU B MOBCEIHEBHOM KU3HU

13.11.2024




Mexannueckue BOJIHBI, YCJIOBUA
pacnpoctpanenus. [lepuon. Ckopocth

bu6nmoreka [JOK

21 18.11.2024
pacnpoCTpaHEHUs U JJIINHA BOJIHBI. https://m.edsoo.ru/ff0ccas4
ITonepeunble ¥ MPOJI0JIbHBIE BOJIHBI

2 3ByK. CKOpOCTh 3ByKa. I pOMKOCTbH 3BYKA. 20.11.2004 bubnuoreka [JOK
Bricora Tona. TemOp 3ByKa https://m.edsoo.ru/ff0cccOc
DJIeKTPOMarHUTHbIE BOJIHBI, UX CBOMCTBA U bubnmoreka [JOK

23 25.11.2024
ckopocTs. IlIkana 3J1eKTpOMarHUTHBIX BOJIH https://m.edsoo.ru/ff0ccfe0

24 [TpuHIUTIBEI paTUOCBS3H U TEJICBUICHUS. 27 11.2004
PazButne cpeacts cBsazu. Pagnonokanus
Kontponbhas pabota «Konebanus u bubmmoreka [IOK

25 2.12.2024
BOJIHED) 0 0 https://m.edsoo.ru/ff0cc6f8
[IpssMonuHetHOE pacpOoCTpaHEHUE CBETA B

26 OJTHOPOJHOM cpeie. ToueuHbl HCTOYHUK 04.12.2024 Bubmmorexa [JOK

AHOPO pese. o https://m.edsoo.ru/ff0cd350

ceera. Jlyu ceera
OTtpaxxeHue cBeTa. 3aKOHbI OTPAKEHUS Bt OK

27 cgeta. [locTpoeHne n3o0pakeHuil B 09.12.2024 nomoreka L

IJIOCKOM 3€pKaJjIc

https://m.edsoo.ru/ff0cd4e0




[Ipenomnenue cera. [loaHoOE BHYTpEeHHEE

. bu6mmoreka [JOK
28 oTpakeHue. [IpenenbHplil yroia noiaHoro 11.12.2024 hitps://m.edsoo ru/f0cd7f6
BHYTPEHHETO OTPa)KEHUs
nu
29 JlaGopaTtopHas pabota «M3mepenne 16.12.2024 bubmmoreka [JOK
IoKa3aress MPeIOMIICHUS CTEKIIay https://m.edsoo.ru/ff0cd67a
Jlunssl. [Toctpoenue n3o0paxxeHuil B IUH3E. B OK
30 @opMyia TOHKOU JTUH3BL. Y BEIUYECHUE 18.12.2024 ht?pg;j;f:;;gm Iff0cddle
JTUH3BI
31 Ha6f>paTopHaﬂ pa60T2i «HccnenoBanue 73.12.2004
CBOMCTB M300paXK€HUI B JINH3aX»
Hucnepcus cBera. Ciio>kHBINA COCTaB OEJIOT0
32 ceta. L[Ber. JlabopaTopHas pabota 25.12.2024
«HalOnronenue aucrepcuu cBeTa»
Wutepdepennus ceeta. Audpaxims cera. bubnuoreka LIOK
33 " 08.01.2025
Hudpakuronnas pemeTka https://m.edsoo.ru/ff0ced22
34 [TonepedyHOCTH CBETOBBIX BOJIH. 13.01.2025 bubmmoreka [JOK

[Tonsipusanus ceera

https://m.edsoo.ru/ff0cf02e




Onrtuyeckue npudOpPHI U yCTPOUCTBA U

35 15.01.2025
yCIIOBUS UX 0€30MacHOr0 MPUMEHEHUs
['paHuIlbl TPUMEHUMOCTH KIACCHIECKOM
36 Mexanuku. [locTynaTel ciennaibHOM 20.01.2025 bubmorexa [IOK
- ey " o https://m.edsoo.ru/ffcfR62
TEOPUHU OTHOCUTEIHBHOCTHU
37 OTHOCHUTENIBHOCTh OJHOBPEMEHHOCTH. 22.01.2025 bubnuorexa [JOK
3ameJIeHHe BpEMEHH U COKpAIEHUE JUTMHbI https://m.edsoo.ru/ff0cfa42
DHeprus ¥ UMIYJILC PEeISITUBUCTCKOM
38 yacTullbl. CBsI3b MacChl C SHEPTUEH U 27.01.2025 bubmmorexa [IOK
Hel p o https://m.edsoo.ru/ff0cfc68
HUMITYJILCOM. DHEPTHUS MOKOS
Kontpomnbnas padora «Ontuka. OCHOBBI bubmuoreka [IOK
39 . 29.01.2025
CIIELUATIbHON TEOPUU OTHOCUTEIBHOCTH https://m.edsoo.ru/ff0cf610
40 ®otonsl. ®opmyna [1nanka. DHeprus u 03.02.2025 bubmmoreka [JOK
UMITYJIbC (POTOHA https://m.edsoo.ru/ff0cfel16
Al OTkpbITHE U HccenoBaHue Gporodddexra. 05.02.2025 bubmmoreka [JOK

Onrwitel A. I'. CtoneroBa

https://m.edsoo.ru/ffOcffc4




3akoHsbl porodddexra. YpaBHeHne

N . bubmuoreka [JOK

42 OiHTeHa a1 porosdppexra. «KpacHas 10.02.2025 hitps://m.edsoo.ru/f0d0] 5o
rpanuna» Gotordpdexra

43 JaBnenue CBCTa; Omwritel I1. H. JleGenena. 12.02.2025 bubnmoreka [JOK
XUMHUYeCcKoe JSHCTBHE CBETA https://m.edsoo.ru/ff0d04a6
TexHuyeckue ycTpoHuCTBa U MPAKTUYECKOE

44 npuMeHeHue: GoTo3IeMeHT, (POTOAATUHK, 17.02.2025
COJTHEeYHasi barapesi, CBETOIHO/]
Pemenue 3amay mo reme « 7€MEHTHI bubmuoreka [IOK

45 KBaHTOBOM OIITHUKI 19.02.2025 https://m.edsoo.ru/ff0d0302
Monens aroma Tomcona. OnbIThI B 1IOK

nonIMoTeKa

46 Pezepdopaa mo paccesHUIO o-4acTHIL. 24.02.2025 htps://m_edsoo ru/f0d09 1a
[Imanerapnast Mogens aToma

47 IToctynater bopa 26.02.2025 bubnmorexa LIOK

https://m.edsoo.ru/ff0d0afa




I/I3J1yquHe U IOTJIOICHHUEC (I)OTOHOB pu

bu6mmoreka [JOK

4 03.202
8 HepGXOIICUaTOMa C OJIHOTO YPOBHSI SHEPTUU 03.03.2025 hitps://m.edsoo ru/f0d0afa

Ha pyroil. Buael criekTpos
BomnHoBrlIe cBoiicTBa yacTull. BoiaHEI fe

49 Bpoiins. KopnyckynsipHO-BOIHOBOI 05.03.2025 bubnuoreka [JOK
nyanu3M. CIIOHTaHHOE U BBIHYKICHHOE https://m.edsoo.ru/ff0d0ca8
U3IyYEeHHUE
OTKkpbITHE PaAHMOaKTUBHOCTH. ONBITHI Eub 10K

nonmorexa

50 Pesepdopra no onpeeneHuo cocraBa 10.03.2025 httns://m._edsoo.rw/f0d0fd
PalMOaKTUBHOTO U3ITYUYEeHHUs :
CoiictBa anb(a-, 6era-, raMMa-u3ITydeHUs..

51 Bnusinue paanoakTHBHOCTH HA KUBBIE 12.03.2025
OpTraHU3MBbI
OTKpbITHE IPOTOHA U HEUTpOHA. M30TOMEI.
A - .0 i

5 abda-pacnaa. DIEKTPOHHBIA U 17.03.2025 bubnuoreka LIOK

NO3UTPOHHBIN OeTa-pacnaz. ['amma-
U3Iy4eHue

https://m.edsoo.ru/ff0d1162




OHeprus CBsA3M HYKJIOHOB B siipe. SnepHble
peakuuu. SAnepusiii peaktop. [Ipodaemsl,

bubmuoreka [JOK

53 19.03.2025
IEPCIIEKTUBEI, DKOJIOTMYECKUE ACIEKTHI https://m.edsoo.ru/ff0d1356
SIEPHOMN SHEPTEeTUKH
DneMeHTapHbIe YacTUllbl. OTKPBITHE
no3uTpoHa. MeTo1bl HaOMIOACHUS U
ErucTpalyy JIEMEHTapPHbIX YACTHII. bubnuorexa [JOK
54 pernetpa P 8 31.03.2025 1
Kpyrusiii cton «@yHaameHTanbHbie https://m.edsoo.ru/ff0d0e38
B3auMoiecTBUsA. EAMHCTBO usznueckoii
KapTHUHBI MUPa
Ortansl pa3Butus actpoHoMuu. [lpukiagHoe
Y MHPOBO33PEHUYECKOE 3HAUCHUE
55 actpoHomuu. Bun 3BE3mHOTO HEbAa. 02.04.2025

Co3sBesnus, spKue 3BE3/1bI, TUIAHETHI, UX
BuaruMoe ABwkeHue. CojlHeUHas cCucTemMa




56

Comnune. ConHeyHass akTUBHOCTE. MIcTOUHUK
sHeprun CoJiHIA U 3BE3]

07.04.2025

57

3BE3/1b1, UX OCHOBHBIE XapaKTEPUCTUKH.
3BE3/1BI TTIABHOM MOCIIEI0BATENLHOCTH.
Buytpennee crpoenue 38€31. CoBpeMEHHbIE
MIPEJICTABICHUS O POUCXOKICHUH U
sBosrorinu CoHIa U 3BE3]

09.04.2025

58

Muneunsiii [1yTe — Hama I'anakTuka.
ITonoxxenne n npuxenue CosHua B
lNanakTuke. ['anmaktuku. YEpHbIE ABIPHI B
AJIpax TajJaKkTUK

14.04.2025

59

Bcenennas. Paz6eranue ranaktuk. Teopus
Bonpuioro B3peiBa. PenukroBoe usinydeHue.
MeraraiakTuka

16.04.2025

60

Hepemennsie npobieMbl aCTpOHOMHUH

21.04.2025

61

KonTponbhas paboTta « DneMeHTHI
aACTPOHOMUU U aCTPOPHUIUKI

23.04.2025




62

Oo6o06matomuit ypok. Ponb pusuku u
ACTPOHOMHU B 3KOHOMHUYECKOM,
TEXHOJIOTHYECKOM, COIMAIBLHON 1
ITUYECKOU cdhepax MesTeTbHOCTH YeTOBEKa

28.04.2025

63

O6o06matomuit ypok. Poib u Mecto puzuku
1 CTPOHOMUH B COBPEMEHHON HAy4YHOMN
KapTHUHE MHpa

30.04.2025

64

O6o6matomuit ypok. Ponb gusudeckoit
TeopuH B ((OPMUPOBAHUY TIPEACTABICHUHN O
¢du3nveckoil kKapTHHE MUpa

05.05.2025

65

O6o06maromuii ypok. Mecto ¢hu3ndecKkoi
KapTUHBI MUPA B 00IIEM Py
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MIPEJICTABICHUN O IPUPOC

07.05.2025

66

PesepBHbIil ypok. MarautHoe mnose.
DJNEKTpOMarHuTHasI NHAYKIHS

12.05.2025




PezepBHblii ypok. OnTtrka. OCHOBBI

67 . 1 14.05.2025
CHELMAILHOU TEOPUU OTHOCUTEIBLHOCTH
68 Pesepnbiii ypok. KBantoBas ¢usuka. ) 19.05.2025 bubnuoreka LIOK
DJeMEeHTHI aCTPOHOMUH U aCTPOPU3UKH https://m.edsoo.ru/ff0d1784
OBIIEE KOJIMYECTBO YACOB ITO 68

[NPOTPAMME







YYEBHO-METOAUYECKOE OBECIIEYHEHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U151 YAEHUKA

» Gusuka, 11 kinacc/ Mskuwes I'.J1., Byxosues b.b., Yapyrun B.M.; nox
penakmueit [lapdentreBoit H.A. AxunonepHoe o6mectBo «M31aTeascTBo

«HpOCBeHIeHI/Ie»

METOANYECKHUE MATEPUAJIBI JISA YUUTEJA
O.U. I'pomuieBa. KoHTponbHbIe U caMOCTOsITeNIbHBIE pa0oTh 110 pusuke 10-11

kiacc. 2023.

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

bubnmoreka IJOK
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