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HOACHUTEJIBHAS 3AIIMCKA

[Iporpamma mo ¢u3uke 06a30BOro YpOBHSI Ha YPOBHE CpEIHEro OOIIEero
oOpa3oBaHus pa3paboTaHa Ha OCHOBE IMOJOKEHUN M TPEOOBAHMM K pe3ysbTaTam
OCBOEHHSI OCHOBHOM 00pa3oBaTeNbHOW Mporpammsl, mnpeactaBieHHbix B OI'OC
COO, a Ttakxke ¢ yuérom denepaibHOll paboyeil mporpaMMbl BOCHUTaHUS U
KOHLEMIMU MpernojaBanus ydeOHoro mpeamera «Pusnka» B 00pa30BaTENIbHBIX
OpraHu3alusaXx Poccuiickon Oenepanuu, peAN3YIOIINX OCHOBHBIE
oOpa3oBaTeabHbIE IPOTPAMMBI.

CopepxaHue mnporpaMMmbl MO (U3MKE HAMpaBiIeHO Ha (opMupoBaHUE
€CTEeCTBEHHO-HAYYHOM KapTUHBI MHupa oOyuarommxcs 10-11 kmaccoB rmipu
oOydyeHHH X Qu3rKe Ha 6a30BOM ypOBHE Ha OCHOBE CHUCTEMHO-JESITEIbHOCTHOTO
nonxona. Ilporpamma mno ¢usuke coorBerctByeT TpeboBanusiMm OGI'OC COO
IUIAHUPYEMBIM JIMYHOCTHBIM, MPEAMETHBIM M METANpeIMETHBIM pe3yJibTaTaM
oOydeHHMsI, a TaKXKe YUYHUTHIBAET HEOOXOIMMOCTb PEATU3aAMHN MEKIPEIMETHBIX
CBs3€ll (PU3MKM C €eCTECTBEHHO-HAyUYHBIMU Y4YeOHBIMHM TMpeameTamu. B Heit
OTIPEJICIISIIOTCS. OCHOBHBIC ENH M3Yy4eHUsS (PU3UKU HAa YPOBHE CpPEIHEro OOIIero
oOpa3oBaHus, TUIAHUPYEMbIe Pe3yJIbTaThl OCBOCHHS Kypca (PU3UMKH: JTUYHOCTHBHIE,
MeTanpeaAMETHbIE, IPeAMETHbIE (Ha 6a30BOM YPOBHE).

[Iporpamma no ¢usmke BKIHOYAET:

e IUIAHHUPYEMBIE pe3yJIbTaThl OCBOCHUS Kypca (pU3UKH Ha 0a30BOM YPOBHE, B

TOM YHCJIE IPEIMETHBIE PE3YJIbTAThI 10 TOJaM 00yUYEeHMUS;

e cojepkaHue yueOHoro npeamera «dusmka» 1o rogam o0y4eHus.

dusrka Kak Hayka o Hambojee OOMMX 3aKOHAX IPHUPOJBI, BHICTyMHas B
Ka4yecTBE yueOHOro IMpeaMeTa B IIKOJE, BHOCUT CYLIECTBEHHBIH BKJIAJ B CUCTEMY
3HaHUN 00 okpyskaromeMm Mupe. LIkonpHBIN Kype PU3HKH — CHCTEMOOOpa3y O
JUIS. €CTECTBEHHO-HAYYHBIX Y4€OHBIX MPEIMETOB, OCKOIbKY (PU3NUECKHE 3aKOHbI
JIe)KaT B OCHOBE TMPOILIECCOB U SIBJICHUH, H3y4YaeMbIX XHMHUEH, OMOJIOTHEH,
dbu3mdeckoii reorpadueri u  acTpoHommei. Mcmonb3oBaHWE W AKTHBHOE
npuMeHeHne (U3WYECKUX 3HAHUWA  ONpeleNseT XapakTep U pa3BUTHE
pa3HOOOpa3HBIX TEXHONOIMH B cdepe DSHEpPreTHUKH, TPaHCIOPTa, OCBOEHUS
KOCMOCA, IOJIy4EHHUs] HOBBIX MAaTEpHAIOB C 3aJaHHBIMH CBOMCTBAMHU W JIPYTHX.
W3ydyenve Qu3MKH BHOCUT OCHOBHOM BKJIaa B (POpMHpOBaHHE ECTECTBEHHO-
HAyYHOW KapTHHBI MHpa OOy4arommxcs, B (OPMHUpPOBAHHE YMEHHH MPUMEHSThH
HAYYHBIA METO]] IO3HAHUS MIPH BBHIIOJHEHUN UMHU YUEOHBIX UCCIICIOBAHUI.

B ocHOoBYy kypca ¢Gu3MKK JJ18 YPOBHS CpeIHEro oO0Imiero oOpa3oBaHUs
MOJIOKEH pAX WACH, KOTOpPblE MOXXHO paccMaTpuBaTh Kak IPUHLUIBI €ro
MIOCTPOEHUS.



Hoes yenocmnocmu. B COOTBETCTBUM C HEW KypC SBISETCS JOTHYECKU
3aBEPIIEHHBIM, OH COJEPKUT MaTepHall U3 BCEX pa3/iesioB (PU3MKH, BKIIOYAET KaK
BOIIPOCHI KJIACCUYECKOM, TaK U1 COBPEMEHHOM (PU3HKHU.

Hoes cenepanuzayuu. B COOTBETCTBUM € HEW Marepuan Kypca (U3HKU
o0beUHEH BOKpYr @Qu3nyeckux Teopud. Beaymum B Kypce sBusercs
(opMHUpOBaHUE TPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MaTe€puu, BEUIECTBE U
ToJIE.

Hoes eymanumapuzayuu. EE peanuzainus TpeArnojaraeT HCIOIb30BaHHE
I'YMaHUTApHOTO TOTEHLMaNa (U3MYECKOM HAayKH, OCMBICIIEHHE CBSI3U Pa3BUTUS
¢uzuku ¢ pa3BuTMEeM oOOIIECTBAa, a TakKkKe C  MHPOBO33PEHUYECKUMH,
HPABCTBEHHBIMH M 3KOJOTMYECKUMHU MPOOIeMaMH.

Hoes  npuknaonoti  nHanpaenennocmu. Kypc ¢Guzuku npenmnosiaraet
3HAKOMCTBO C IIMPOKUM KPYIOM TEXHUYECKHX M TEXHOJOTMYECKUX MPHIIOKECHHIM
U3Y4YEHHBIX TEOPUH U 3aKOHOB.

Hoes sxonocusayuu peanusyeTcss TOCPEICTBOM BBEICHUS DIIEMEHTOB
collepKaHMsl, TOCBAIIEHHBIX JKOJOTHYECKUM TpoOJieMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHbI C PAa3BUTHEM TEXHMKH M TEXHOJOTHH, a TaKkxke 00CYXICHUS
npo0JieM paloOHAIBHOTO MPUPOIOTOIB30BaHUS U IKOJIOTMUECKONH O€30MaCHOCTH.

CrepXKHEBBIMH DJIEMEHTaMH Kypca (U3MKA HAa YPOBHE CpEAHEro OoOIIero
oOpa3zoBaHus SBIAIOTCSA (u3ndeckue Teopuu ((popMupoBaHUE MNPEICTABICHUN O
CTPYKTYpE MOCTPOCHUSI PU3NYECKON TEOpUHU, POiu (yHIaMEHTAIbHBIX 3aKOHOB H
OPUHUMIIOB B  COBPEMEHHBIX NPEACTABICHUAX O MPUPOAE, TpaHULAX
OPUMEHUMOCTH TEOpUM, i1 ONHCAHUS ECTECTBEHHO-HAYYHBIX SIBICHUH U
IIPOIIECCOB).

CHCTEeMHO-IeSITEIbBHOCTHBIN MOAX0] B Kypce (U3HKU peanu3yeTcs MPexKIe
BCEro 3a CU€T OpPraHM3alliU SKCIEPUMEHTAIBHON NEATeTbHOCTH O0YyJaronnuxcs.
Jlns  GazoBoro ypoBHS Kypca (QU3MKM — 3TO HCIOJIB30BAHHE CHCTEMBI
(pOHTANBHBIX KPAaTKOBPEMEHHBIX OSKCIIEPUMEHTOB M JIAOOpaTOpHBIX padoT,
KOTOpbIE B Iporpamme 1o (u3uke 0ObeIWHEHBl B OOLIMI CIHUCOK yYEHHYECKHX
MPaKTUYECKUX padoT. BeiaeneHne B yKa3aHHOM IE€peyHe J1abopaTOpHBIX padoT,
IIPOBOJUMBIX JUII KOHTPOJSL M  OLIEHKH, OCYIIECTBISIETCS  yYaCTHUKAMMU
00pa30BaTeIbHOrO IMpoLecca MCXOJs U3 OCOOCHHOCTEH IUIaHUPOBAaHUS MU
ocHamleHuss kaOunera ¢usuku. Ilpm sTomM oOecreuynBaeTcs OBIAJACHHUE
O0y4aloUMMHCS YMEHUSIMH TNPOBOJUTH KOCBEHHBIE H3MEPEHHUS, HCCIEIOBAHMS
3aBUCUMOCTEH (PU3NYECKUX BEJIMYMH U IIOCTAHOBKY OMNBITOB II0 IPOBEPKE
MIPEIIOKEHHBIX TUITOTES.

bonbioe BHMMaHWE YIENAETCS PEHIEHUI0 PacdE€THBIX M KauyeCTBEHHBIX
3ana4. Ilpu 3TOM A pacy€THBIX 3a/1a4 NPHOPUTETOM SIBIISIOTCS 3aJauyd C SIBHO
3a/1aHHOM (PU3UYECKON MOJIEIIBIO, TO3BOJISIOIINE IPUMEHATh U3YUEHHbBIE 3aKOHBI U



3aKOHOMEPHOCTH KaK M3 OJHOTO pas3fena Kypca, TaK U MHTETPUPYS 3HAHUS W3
pa3HBIX pa3nemoB. (s KauecTBEHHBIX 3a/1ad MPUOPUTETOM SIBIISIIOTCS 3aJIaHUS HA
OoOBsSICHEHHE TPOTECKaHUS (U3MUECKHX SBICHUH W TIPOIECCOB B OKPYKAIOIICH
KU3HU, TpeOyrommue BblOOpa (PU3MYECKOW MOJENU IJsi CUTyalud MPaKTHKO-
OPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBum ¢ TpedoBanusiMu DPI'OC COO k maTepuanbHO-
TEXHUYECKOMY OOECIEUCHHI0 Y4YeOHOro rmpoiecca 0a30BbIi ypOBEHb Kypca
bU3MKHM HAa YPOBHE CPEIHETO O0IIEro 00pa3oBaHuUs JOJKEH U3ydaThCs B YCIOBUAX
NIPEeIMETHOTO KaOWHeTa (PU3MKH WM B YCJIOBHSIX WHTETPUPOBAHHOTO KaOHWHETa
NIPEIMETOB €CTECTBCHHO-HAYYHOr0 IUKiIa. B kabuHeTe (HU3WKHM JTOHKHO OBITh
HEeoOXoauMoe J1labopatopHOe OOOpYJOBAaHME ISl BBINOJHEHUS YKa3aHHBIX B
nporpaMme 1o (PU3MKe YYCHUUYCCKUX MPAKTUICCKUX PabOT U JACMOHCTPAIMOHHOE
o0opyi0BaHUE.

JlemoHCTpanimonHoe o0opynoBaHue (OPMHPYETCS B COOTBETCTBUU C
NPUHIIMIIOM MHWHUMAJIbHOW JIOCTATOYHOCTH UM  OOCCIEYMBACT IOCTAHOBKY
NEPEUNCICHHBIX B TIporpaMMme IO (U3MKE KIFOYEBBIX JEMOHCTPAIMA IS
UCCIICIOBAHUS  W3Y4YaeMbIX SIBJICHHH M  TPOIECCOB, OMIMPUYCCKUX M|
(GyHIaMEHTaJIbHBIX 3aKOHOB, NX TEXHHUUYECKUX MTPUMEHEHUH.

JlaGopatopHoe o00OpynOBaHUE [JIi YYEHUUYECKHUX MPAKTUYECKUX padoT
dopMupyetcsi B BUie TEMaTHYECKUX KOMILUIEKTOB M OOECIeYMBAETCA B pacuére
OJIHOTO KOMIUIEKTa Ha JBYX oOydammuxcs. TemMaTHUyecKue KOMIUIEKTHI
1abopaToOpHOTO O000PYIOBaHUSA MJOJKHBI OBITh TOCTPOCHBI HAa KOMILJIEKCHOM
UCIIOJIb30BAaHUM AHAJIOTOBBIX W IM(POBBIX MPUOOPOB, a TaKKe KOMIIBIOTEPHBIX
U3MEPUTEIBHBIX CUCTEM B BUJE ITUPPOBBIX JTab0paTOpHil.

OCHOBHBIMH LIEJIIMU U3yUeHUs GU3UKH B 001IeM 00pa30BaHUU SIBIISFOTCS :

e (QopMHpOBaHHE HHTEpPECA W CTPEMIJICHUS OOYYaIOIIUXCA K HAyYHOMY
U3YYCHHUIO TPUPOJbI, PA3BUTUE HX HWHTEJUICKTYaJbHBIX M TBOPUYECKHX
CIIOCOOHOCTEIA;

e pa3BHUTHE MPEACTABICHUI O HAYYHOM METOJIe TTO3HAHUS B (HOPMHUPOBAHUE
UCCJIeIOBATEIHCKOTO OTHOIIEHHUS K OKPY>KAIOITUM SIBIICHUSIM;

e (opmMupoBaHHEe HAYYHOTO MHPOBO33PEHHSI KaK pe3ylibTaTa H3yYCHUS
OCHOB CTPOCHHSI MaTepuu U QyHIaMEHTAIBHBIX 3aKOHOB (DU3UKU;

e (opmupoBaHne yMEHUN OOBSCHATH SBICHUA C HCIOJIB30BAHUEM
dbu3HUeCKUX 3HAHUM 1 HAYIHBIX JOKA3aTEIbCTB;

e (opmupoBaHue mpeACTaBICHUN O poiu (DU3UKH IS PA3BUTHSA JPYTHUX
€CTECTBEHHBIX HAYK, TEXHUKH U TEXHOJIOTHH.

JlocTikenne STUX 1elield 00ecTeunBaeTcs peleHneM CIeAyIoNuX 3a1a4 B

MpoIecce u3yueHus Kypca (M3UKHA Ha YPOBHE CPETHETO 00IIero 00pa3oBaHMUS:



e TMpUOOpETECHUE CHUCTEMBI 3HAHUU 00 o0mux  (U3nYECcKux
3aKOHOMEPHOCTSIX, 3aKOHAaX, TEOPUSIX, BKJIIOYAst MEXaHUKY,
MOJIEKYJISIPHYIO  (PU3UKY, BJIEKTPOJMHAMUKY, KBAaHTOBYIO (U3UKY H
AIEMEHTBI aCTPOPU3UKH;

e (QopMHpOBaHHE YMEHUN MPUMEHITH TEOPETUUYECKUE 3HAHUS IS
0o0ObsiICHEHUS (PU3UYECKUX SBJICHUM B TMPUPOAEC U IS TMPUHSITHUS
IIPAKTUYECKUX PELICHUN B IIOBCEHEBHOM KU3HU,

e OCBOEGHHME CIOCOOOB pEHIeHUs PAa3IMYHbIX 3a/Jad C SBHO 3aJaHHOM
¢usznueckol Mozenbio, 3ajay, MOApPa3yMEBAIOUIUX CaAMOCTOSITEIbHOE
co3JlaHue (PU3NUECKON MOJCIH, aICKBATHON YCIOBUSIM 3a71a4H;

e TMOHMMaHUE (UINYECKUX OCHOB W TPHUHIUIIOB JEHUCTBHUS TEXHUYECKUX
YCTPOUCTB U TEXHOJOTHUECKUX MPOIECCOB, UX BIUSHUS HA OKPYKAIOIIYIO
cpeny;

e OBJIQJICHUE METOJIAMH CAaMOCTOSATEIIPHOTO TUIAHUPOBAHUS W TPOBEACHUS
bU3UYECKUX HKCTICPUMEHTOB, aHajlv3a M HHTEpHIpeTanuu WHOOpMaIHH,
OTIpeJIeJICHHs] IOCTOBEPHOCTH MOJIYYEHHOT'O pe3yibTaTa;

e CO3JIaHUE YCJIOBUH ISl Pa3BUTHS YMEHUM MPOCKTHO-UCCIEI0BATEIBCKOM,
TBOPYECKOMN JEATEITbHOCTH.

Ha wuzyuenne ¢usuku (0a30BbIi ypOBEHb) Ha YPOBHE CPEIHETO OOIIETro
obOpazoBanus oTBoauTcs 136 yacoB: B 10 kiacce — 68 dacoB (2 yaca B HEJIEIO), B
11 ximacce — 68 yacoB (2 yaca B HEJICIIO).

[Ipennaraemspiii B mporpamMme 1o (¢U3MKE TMepeyeHb Ja0OpaTOPHBIX M
NPAKTUYECKUX paboT SBISETCA PEKOMEHIOBAHHBIM, YUYWTEIb JI€TAeT BBHIOOD
NPOBEJCHUS JIa0OpaTOPHBIX PAOOT W OMNBITOB C YYETOM HHIWBUIYAIBHBIX
0COOCHHOCTEH 00yYarOIITUXCS.



COIEPKXAHUE OBYYEHUA
10 KVIACC

Pasznen 1. ®u3duka 1 MeTOAbl HAYYHOI' 0 TO3HAHMS

®usuka — Hayka o npupoze. Haydnble MeTOIbl NO3HAHUSA OKPYKAIOLIETO
mupa. Ponbp »3KcnepuMeHTa M TEOpUH B IIPOLECCE IMO3HAHUSA IPUPOJBIL.
DKCHEepUMEHT B (PU3HUKE.

MopenupoBanue (U3MUYECKUX SBIEHUN M mpoueccoB. HaydHble rumotessl.
duznyeckre 3aKOHbI U TeOpUH. ['paHUIIbI TPUMEHUMOCTH (U3HYECKUX 3aKOHOB.
IIpuHIUIT COOTBETCTBUS.

Ponb u mecto ¢u3uku B (GOpMHUPOBAHUM COBPEMEHHON HAay4HOW KapTHHBI
MHpPA, B IPAKTUYECKOU ACATEIBHOCTH JIIOIEH.

Jlemoncmpayuu

AnHanoroBele U UU(POBBIE H3MEPHUTENbHBIE MPUOOPHI, KOMIIBIOTEPHBIE
JNATYUKHU.

Paznen 2. Mexanuka

Tema 1. Kunemamuxa

Mexannyeckoe aBvxeHHE. OTHOCUTEIBLHOCTh MEXAHUYECKOTO JIBUKCHMUSI.
Cucrtema otcuéra. TpaekTopusi.

ITepemenienne, CKOpOCTh (CpelHsIi CKOPOCTh, MTHOBEHHAas CKOPOCTbh) U
YCKOPEHHE MaTEepUAIbHOM TOUYKH, UX MPOCKIHUH HAa OCHU CHUCTEMBI KOOPJMHAT.
CiioxeHue nepeMenieHui U CI0KEHUE CKOPOCTEHN.

PaBHOMEpHOE W pPaBHOYCKOpPEHHOE NpsAMOJMHEHHOEe IBIKeHHe. I paduku
3aBUCUMOCTU KOOPJMHAT, CKOPOCTH, YCKOPEHMS, MNYyTH U THEpeMEIICHUA
MaTepuabHON TOYKH OT BPEMEHH.

CBoOoaHoe nazieHre. Y CKOpeHre CBOOOTHOTO A ICHHUS.

KpuBonuneinnoe  nBmkeHue. JIBMKEHHME  MaTepUalbHOM TOYKH IO
OKPY’KHOCTH C IMMOCTOSSHHON MO MOJIYJIF0 CKOPOCTBIO. YTJIOBass CKOPOCTb, JTUHEHHAS
ckopocTtsk. [lepron u gacrota odpamenus. LleHTpocTpeMuTensHoe YCKOPEHUE.

TexHuuecknue yCTpOMCTBA M IIPAKTUYECKOE NPUMEHEHUE: CHUIOMETP,
JNBH>KEHUE CHAPSIOB, LICNTHBIE U PEMEHHBIE NIEpEAAYH.

Jlemoncmpayuu

Mojenbp cucTeMsbl OTCUETA, WILTKOCTPALMS KUHEMAaTHUYECKUX XapaKTEPUCTUK
JIBUYKEHUS.

[IpeoGpazoBanne ABMKEHUHN C UCTIOIB30BAHUEM TIPOCTHIX MEXaHU3MOB.

[Tanenue Ten B BO3IyXE U B pa3pe:KEHHOM MMPOCTPAHCTBE.

HaGmionenne aBuxkeHusl Tena, OPOILIEHHOrO MOJA YIioM K TOPU3OHTY U
TOPU30HTAIIBHO.



N3mepenue yckopeHus: CBOOOIHOr 0 NaJeHUs.

Hanpagnenue ckopocTy Ipu ABUKEHUHU MO OKPY>KHOCTH.

Vuenuueckuii skcnepumenm, nabopamopHvie pabomoi

N3ydyeHne HEpaBHOMEPHOTO ABHKECHHUS C LIEJIbIO OMPEICICHUS MTHOBEHHOMU
CKOPOCTH.

UccnenoBanne COOTHOMIEHUS] MEXAY NyTIMH, MPONUICHHBIMU TEIOM 3a
MOCTICIOBATENILHBIE PABHBIE MPOMEXYTKHM BPEMEHM MPU PABHOYCKOPEHHOM
JIBH>KEHUHU C HAYaJIbHOW CKOPOCTHIO, PABHOU HYIIIO.

N3ydeHune nBUKEHUS 1IapUKa B BA3KOUW )KUJKOCTH.

N3yuenne nBuxeHus tena, OPOIIeHHOT0 TOPU30HTAIIBHO.

Tema 2. /lunamuka

IIpuaiun  otHocurenbHOCTM  ['ammnes.  IlepBbii  3axkoH  HproroHa.
NHeprmanbHble CUCTEMBI OTCUETA.

Macca tena. Cuna. [Ipuniun cynepno3uuuu cui. Bropoit 3akoH HeroToHa
JUIsl MaTepuaabHOU TOuku. TpeTuii 3akoH HproTOHA 1151 MatepuaibHbIX TOUEK.

3akoH BcemupHoro TtaroteHus. Cuna Tsokectu. llepBast kocMmuyeckas
CKOPOCTb.

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

Tpenue. Buasl TpeHus (Mokosi, CKoJIbKeHUs, kaueHus1). Cuna tperus. Cyxoe
tpenue. Cuiia TpeHUs! CKOJIBKEHUS U cujia TpeHus nokosi. Koadduument tpenus.
Cuita conpoTUBIIEHUSA NPU JBHKEHUU Teja B KUIKOCTH WIIH rase.

[TocTynarenpHOE U BpamaTeabHOE JBUXKEHHUE a0COIIOTHO TBEPIOTO Tea.

MoOMEHT cuibl OTHOCUTEIBHO OCH BpameHus. Iliedo cuibl. YcnoBus
pPaBHOBECHS TBEPJOTO TENA.

TexHuueckue ycTpoWCTBA M NPAKTUUECKOE MPUMEHEHHUE: IOJUIUITHUKH,
JIBUKEHHE UCKYCCTBEHHBIX CITYTHHKOB.

Jlemoncmpayuu

SIBneHne nHEpIUH.

CpaBHeHHE MacC B3aUMO/ICHCTBYIOIINUX TEN.

Bropoii 3akoH HeroToHa.

N3smepenue cui.

CrnoxxeHue cui.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT AehOpMAIIHH.

HesecomocTts. Bec Tena npu yCKOpEeHHOM MOABEME U TIAJICHUH.

CpaBHeHUE CUJT TPEHUS MTOKOSI, KAYEHUS U CKOIbKEHUS.

VYcnoBus paBHOBeCHS TBEPAOTro Tena. Buasl paBHOBECHS.

Vuenuueckuii sxcnepumenm, nabopamopmsie pabomol

N3yuenue nBuxkeHus Opycka 1Mo HaKJIOHHOM MIOCKOCTH.



UccnenoBanne 3aBUCMMOCTH CHJI YINPYTOCTH, BO3HHUKAIOIIMX B MPYXUHE U
pe3uHOBOM 00pasile, OT ux aedopmMariuu.

HccnenoBanue yciioBUM pPaBHOBECHS TBEPAOTO TENA, HMEIOLIETO OCh
BpalEHUS.

Tema 3. 3akoHbl cOXpaHeHUA 8 MEXAHUKE

NMnynbe MatepuanbHOM TOUKH (Tejia), CHUCTEMBbl MaTEpHAIbHBIX TOYEK.
NMnynbe cuiabl U U3MEHEHHE HMMIyJibca Tejla. 3aKOH COXPAHCHHS HMITYJIbCa.
PeaktuBHOE nBUXKEHUE.

Pabota criibl. MOIIHOCTE CHIIBL.

Kunernueckass sHeprusi marepuanbHOM TO4YkH. TeopemMa 00 H3MEHEHUH
KUHETHYECKON DHEPTHH.

[ToTenuuanbHas SHEPTHUS. [ToTenuuanbHas SHEPrus yIpyro
nedhopMUpoBaHHONW  TpyKuHbL.  [loTeHIManbHass dSHeprusi Tena  BOJMU3HU
MOBEPXHOCTH 3E€MJIU.

[ToTeHuuanbHple W HEMOTCHIMATBHBIC  CHJIBI. CBsi3b  paboOTHI
HEMOTEHIIUABHBIX CHWJI C HM3MCHEHHUEM MEXaHWYECKOW HSHEPIUU CHUCTEMBI Tell.
3aK0H COXpaHCHHSI MEXaHUYECKOU SHEPTHUHU.

Yrpyrue v Heynpyrue CTOJIKHOBEHHS.

TexHuueckne ycTpoucTBAa M MPAKTUYECKOE IMPUMEHEHHE: BOJIOMET, KOIED,
NPYKUHHBIA MUCTOJIET, IBUKEHHUE PAKET.

Ilemoncmpayuu

3aKOH COXpaHEHHS UMITYJIbCA.

PeakTuBHOE BUXEHUE.

[Tepexo MOTEHIMAIBLHON YHEPTUHA B KHHETHYECKYIO U 00OpaTHO.

Vuenuueckuii sxcnepumenm, nabopamopHvie pabomoi

N3ydeHne aOCOJIIOTHO HEYNPYroro yaapa € MOMOLIBIO JABYX OJWHAKOBBIX
HUTSHBIX MAsTHHKOB.

NccnenoBanue cBsiz pabOThI CUJIBI C U3MEHEHUEM MEXaHMUYECKON 3HEepruu
TeJa Ha IPUMEPE PACTAKEHUS PE3UHOBOTO KIyTa.

Pa3znen 3. MouiekyisipHasi pU3NKa U1 TEPMOANHAMHUKA

Tema 1. OcHosbl MONEKYAAPHO-KUHEMUUECKOU meopuu

OCHOBHBIE TOJIOKEHUS MOJIEKYJISIPHO-KMHETUYECKOM TEOPUH M MX OIBITHOE
obocHoBanme. bpoyHoBckoe nBwxkenue. Juddysus. Xapaktep ABUKCHUS WU
B3aUMOJICMCTBUSI YaCTHUI[ BeniecTBa. MOJEIN CTPOCHUsSI Ta30B, >XUIKOCTEH U
TBEPIBIX TEJI M OOBSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE ATUX MoJiesie. Macca u
pasmepsl MoJieky. KomnmdectBo BemecTBa. [loctossHHas ABorapo.

TemnoBoe paBHoBecue. Temneparypa u €€ uaMmepenue. lllkana temneparyp
Llenbcus.



Mopens  upeambHOro rasza. OCHOBHOE  ypaBHEHHE  MOJEKYJISPHO-
KUHETUYECKOW TEOpUU HACaNIbHOrO raza. AOCOJIOTHAas TeMIeparypa Kak mepa
CpeIHEW KHUHETHMYECKOW SHEpPruM TEIUIOBOTO ABWKEHUs dYactull rasza. l[llkana
temrnieparyp KenbBuHa. ['a3oBeie 3aKkoHbl. YpaBHeHue MeHneneeBa—KianeipoHna.
3akoH [laneroHa. M30mponeccsl B UICAUIBHOM Ta3e C MOCTOSHHBIM KOJIWYECTBOM
BemecTBa. ['paduueckoe mpelncTaBIeHUE H3OIMPOLIECCOB: H30TEPMaA, H30X0pa,
nzo0apa.

TexHuueckue yCTpOHMCTBA W MPAKTUYECKOE NPUMEHEHUE. TEPMOMETP,
O6apomeTp.

Jlemoncmpayuu

OnbIThl, JOKa3bIBAIONIME JUCKPETHOE CTPOCHHE BemiecTBa, (ororpaduu
MOJIEKYJI OPraHUYECKUX COETUHEHUM.

OnbiThl 0 TU(DPYy3UN KUIAKOCTEH U ra30B.

Mogens OpOyHOBCKOTO JIBUKEHUS.

Mopaens onbita HTepHa.

OnbITHI, JIOKA3bIBAIOIIIE CYIIECTBOBAHUE MEKMOJICKYJISIPHOTO
B3aUMOJICHCTBHS.

Mojenb, WILTIOCTPUPYIOIIAs PUPOAY AABICHUS ra3a HA CTEHKH COCY/Ia.

OnpIThl, WUIIOCTPUPYIOIIUE YPAaBHEHUE COCTOSIHUSA MJICAIBHOrO Tasa,
U30IPOIIECCHI.

Vuenuueckuii akcnepumenm, 1abopamopHsie pabomol

Onpenenenue Macchl BO3AyXa B KJIACCHOM KOMHAaTe Ha OCHOBE M3MEPEHUU
00BbEMa KOMHATBI, 1aBJICHUS U TEMIIepaTyphl BO3AyXa B HEH.

HccnenoBanne 3aBUCUMOCTU MEXKAY MapaMeTpaMu COCTOSIHUS Pa3pEKEHHOTO
rasa.

Tema 2. Ocrosbt mepmoOuHamMuKu

TepMmoauHamuueckass cucremMa. BHYTpeHHsIE SHEPrus TEPMOIUHAMUYECKON
CUCTEMBI U criocoOblI €€ n3MeHeHus. KonnmuectBo TermioTsl U padbora. BHyTpeHHss
JHEprus  ONHOATOMHOIO  MJAEAJbHOrO  rasa. Buasl  Temonepenayu:
TEIUIONPOBOIHOCTh, KOHBEKIIUS, U3JIIyUYCHHUE. Y J€IbHAs TEIUIOEMKOCTh BEILECTBA.
KosmuecTBO TEIOTHI IpU TeTUIONEPENAYE.

[lonsitue 006 aamabatHom miporecce. [lepBbIii 3aKOH TEPMOIUHAMUKH.
[IpumeneHne TepBOro 3akoHAa TEPMOIAMHAMUKH K wm3ompolieccaM. [ paduueckas
UHTEpIpeTanus padoThl rasa.

Bropoii 3akon Tepmonunamuk. HeoOpaTumMocTh NpolieccoB B MPUPOJIE.

TermoBele  MammHbl.  [IpyHOMIIBIL  OEWCTBUA — TEIUIOBBIX — MAallWH.
[IpeoOpazoBanusi >HepruM B TEIJIOBbIX MamuHax. KoadduuueHt none3Horo
nenrcTBus TerioBo MamwuHbl. [ukn KapHo m ero ko3d@uiMeHT MOJe3HOTO
JNEeNUCTBHS. DKOJIOTMYECKUE MPOOIEMBbI TETIOIHEPTETUKH.



TexHuueckue yCTpPOWCTBA U MPAKTUYECKOE TMPUMEHEHUE: JIBUTaTElb
BHYTPEHHETO CrOpaHus, OBITOBOM XOJIO0IMIbHUK, KOHIUIIUOHED.

Jlemoncmpayuu

N3meneHne BHYTpEHHEW J>HEpPruM Tejia MPU COBEPIICHUH PaOOTHI: BBUIET
npoOKku U3 OYTBUIKM TOJ JACHCTBUEM CXKAaTOro BO3JlyXa, HarpeBaHue s(dupa B
JATYHHOU TpyOKe MyTEM TpeHHUsl (BUIECOAEMOHCTpAL).

N3meneHne BHyTpeHHEN SHEPTUH (TeMIIepaTyphl) Tejla MpH TeIuionepeaye.

OnpiT 1Mo ananabaTHOMY pAacCHIMPEHHIO BO3JyXa (OMBIT C BO3AYIIHBIM
OTHHUBOM).

Mopenu napoBoil TypOWHBI, TBUTATENs BHYTPEHHETO CrOPaHusl, PEaKTUBHOTO
JIBUTATEIS.

Vuenuueckuii sxkcnepumenm, nabopamopHsie pabomoi

N3Mmepenue yaenbHON TEINIOEMKOCTH.

Tema 3. Acpecamnuie cocmoanusa eeuwjecmea. Pazoevle nepexoonvl

[TapooOpaszoBanue u koHaeHcanus. VcnapeHue u kumneHue. AOCONIOTHAS U
OTHOCHUTEJIbHAsl BJIAXXHOCTh BO3Ayxa. HacelmeHHbld mnap. YaenbHas TemioTa
napooOpa3zoBaHus. 3aBUCUMOCTh TEMIIEPATypbl KUTICHUS OT JaBJICHUS.

Tsépnoe Teno. Kpucramnuueckue u amopdHbie Tesna. AHU30TPOIUS CBOMCTB
kpuctamioB. JKunkue kpuctamibl. CoBpeMeHHble MaTepuanbl. llnaBinenue wu
KpUCTaITU3aus. Y iefpHas Teriora miasnenus. Cyomumanus.

VYpaBHeHuUE TEmIOBOTO OanaHca.

TexHuueckne yCTpOMCTBA M MPAKTUYECKOE IPUMEHEHHE: TUTPOMETP U
NICUXPOMETP, KaJOPUMETP, TEXHOJIOTUH MOJYYEHUSI COBPEMEHHBIX MAaTE€pUajoB, B
TOM YHCJIE HAHOMATEPHUAIOB, U HAHOTEXHOJIOT U H.

Jlemoncmpayuu

CBoiicTBa HACHILIEHHBIX TAPOB.

Kunenuve npv noHW>KEHHOM [1aBJICHUMU.

Crioco0bl u3MepeHuns BIaXXHOCTH.

HaGmronenre HarpeBaHus U MJIaBJICHUS KPUCTAUIMYECKOTO BEIIECTBA.

JleMOHCTpanus KpUCTaJlIOB.

Vuenuueckuii sxkcnepumenm, nabopamopHvie pabomoi

N3Mepenne OTHOCUTENBHOM BIAXKHOCTH BO3yXa.

Paznen 4. JiieKTpoAUHAMHUKA
Tema 1. dnekmpocmamuxa
OnekTpuzauusi Ted. OJEKTpUYecKuil 3apsa. J(Ba Buaa 3IEKTPUYECKHUX
3apsiioB. [IpOBOJHUKYM, DUANEKTPUKU U MOJYNPOBOAHUKH. 3aKOH COXPAHEHUS
3IEKTPUYECKOT0 3apsiaa.
B3aumoperictBue 3apsaoB. 3akoH Kynona. ToueuHblil 31€KTPUUECKUIN 3apsl.
Onektpuueckoe mone. Hanpsk€HHOCTh  3nekTpuueckoro mnois. [IpuHiun



CYIIEPHO3ULUU DIIEKTPUUYECKUX TT0JIeU. JIMHUM HANPSKEHHOCTH DIIEKTPUYECKOTO
TOJISL.

Pabora cun  snekrpocratudeckoro  moisg.  llotenmuman.  PasHocTb
MOTeHIUAN0B. [IpOBONHMKM W JOUAIEKTPUKKA B 3JIEKTPOCTATUYECKOM  IIOJE.
JluanekTpuyeckas NPOHUIAEMOCTb.

DnekTpoeMKOCTh. KoHeHcaTop. DNeKTpOEMKOCTh INIOCKOTO KOHJIEHCATOPa.
DHeprus 3apsKEHHOTO KOHJIEHCATOPA.

TexHuyeckue yCTpOWCTBA U MPAKTUYECKOE IIPUMEHEHHUE: JIIEKTPOCKOIL,
ANEKTPOMETpP, DBJEKTPOCTATUYECKass 3alluTa, 3a3eMJIEHHE BIIEKTPONpHOOpPOB,
KOHJICHCATOP, KONMMPOBAIbHbBIN anmnapar, CTpyHHbIA IPUHTED.

Jlemoncmpayuu

Y CTpONCTBO U NIPUHIUIT JEUCTBUS DIIEKTPOMETPA.

B3anmopelicTBuEe HadIEKTPU30BAHHBIX TEI.

DIEKTPUUECKOE T0JIE 3apSIKEHHBIX TEJL.

[TpoBOJTHUKH B 3JEKTPOCTATUUECKOM IOJIE.

DneKTpocTaTuuecKas 3aiuTa.

JIMPNEKTPUKH B AIEKTPOCTATUYECKOM IIOJIE.

3aBUCUMOCTh  3JIEKTPOEMKOCTH IUIOCKOIO KOHJEHcaTopa OT IUIOLIAau
IUJTACTUH, PACCTOSIHUS MEXKIY HUMU U TUDJIEKTPUUECKON IIPOHUIIAEMOCTH.

DHeprus 3apsKEHHOT0 KOHJIEHCATOpA.

Vuenuueckuii sxcnepumenm, nabopamopHsie pabomoi

N3Mmepenue 3neKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannwiit 31exkmpuueckuil mox. Toku 6 paznuunwix cpedax

DNEeKTpUYECKU TOK. YCIOBUS CYIIECTBOBAaHUA BJIEKTPUUECKOTO TOKA.
Hcrounuku Toka. Cuia toka. [locTossHHBIN TOK.

Hanpsixenue. 3akon OMa i1 yyacTKa LEMHu.

DNEKTPUYECKOE COMPOTUBICHUE. YAENbHOE COMPOTHBICHUE BEUIECTBA.
[TocnenoBaTtenpHOE, MapaILIEIIBHOE, CMEIIAHHOE COCIMHEHNE POBOIHUKOB.

PaGora oamektpuueckoro Toka. 3akoH JDkoyns—Jlenma. MomHOCT
AJEKTPUYECKOTO TOKA.

DNEKTPOJABWKYIIasl CHJIa U BHYTPEHHEE CONMPOTHBIEHUE WCTOYHUKA TOKA.
3akoH OMa 151 MOJTHOM (3aMKHYTOM) 3eKTpruyeckoi nenu. Koporkoe 3aMbikaHue.

DONEeKTpOHHAs ~ MPOBOJAMMOCTh  TBEPABIX  METALIOB.  3aBHCUMOCTH
CONPOTHUBIICHUS] METAJJIOB OT TeMnepaTypbl. CBEpXIPOBOIUMOCTb.

DNeKTpUYecKuil TOK B BakyyMme. CBONCTBA JIEKTPOHHBIX MTYYKOB.

[TonynpoBogHUKWU. CobOcTBeHHas 151 IPUMECHAs MIPOBOJUMOCTD
noynpoBoAHUKOB. CBolicTBa p—n-niepexona. [lomynpoBoiHUKOBBIE TPUOOPHI.

DJIEKTpUYECKU TOK B pacTBOpax M  paciuiaBax  dSJICKTPOJIMTOB.
DIIEKTPONUTHYECKAS TUCCOUUALUA. DIEKTPOIIN3.



DJIEKTpUYECKUi TOK B Ta3zaxXx. CamMOCTOSATENbHBIA M HECAMOCTOSTEIbHBIN
paspsan. Monuus. [Lnazma.

TexHuyeckue yCTpOMCTBA M MPAKTHYECKOE MPUMEHCHHUE: aMIIEPMETP,
BOJIBTMETP, PEOCTAaT, HCTOYHUKH TOKa, DJIEKTpOHArpeBaTelibHble MPUOOPHI,
AIEKTPOOCBETUTEIbHBIE IPUOOPHI, TEPMOMETP CONPOTUBIICHHUS], BAKYYMHBIN JTHOJI,
TEPMUCTOPHI U POTOPE3UCTOPHI, OJIYITPOBOAHUKOBBIN TUO]I, TAJIbBAaHUKA.

Jlemoncmpayuu

N3Mepenune cuiibl TOKa U HApsIKEHUS.

3aBUCUMOCTh COMPOTHUBJICHUS LUIUHAPUYECKUX TMPOBOJHUKOB OT JIJIMHBI,
IUIOILAIN MTONIEPEYHOr0 CEYEHUS U MaTepHaa.

CmemaHHOE COeIMHEHUE TPOBOHUKOB.

[IpsmMoe wW3MepeHHe dSIEKTpOABMXKYIIeH cuibl. KopoTkoe 3ambIKkaHHe
rajJbBaHUYECKOTO JIEMEHTA U OLICHKA BHYTPEHHETO0 CONPOTUBJICHHUS.

3aBUCUMOCTH COMIPOTUBIICHUSI METAJUIOB OT TEMIEPATYPHI.

[IpoBOAUMOCTB 3JIEKTPOJIUTOB.

HckpoBoii paspsl U MPOBOJAUMOCTb BO3yXa.

OnHOCTOPOHHSSI IPOBOJIUMOCTD THO/IA.

Vuenuueckuii sxkcnepumenm, nabopamopHsie pabomoi

N3ydeHne cMemanHoro COeIMHEHNs PE3UCTOPOB.

N3Mmepenune 37eKTpOABMKYILEN CHIIBI UCTOYHMKA TOKAa M €r0 BHYTPEHHETO
COIIPOTUBJICHUS.

HaGmronenue snexktposnusa.

MexnpeaMeTHbIe CBA3H

Nzyuenue kypca ¢usuku 6a3oBoro ypoBHsa B 10 Kiiacce OCYIIECTBISIETCS C
Y4ETOM COJAEPXKATEIBHBIX MEXIIPEAMETHBIX CBSI3€M C KypcaMHU MAaTEMaTHKHU,
OMOJIOTMH, XUMHH, Teorpadu ¥ TEXHOJIOTHH.

Mesicnpeomemnvle nonamus, CBSI3aHHBIE C M3YyYEHHEM METOJIOB HAYyYHOTO
MO3HAHUA: SIBIICHUE, HAay4YHBIA (PaKT, TUMOTe3a, (pu3ndeckas BEIMYMHA, 3aKOH,
Teopusi, HAOIIOJEHUE, SKCIIEPUMEHT, MOACIMPOBAHHE, MOJIEIb, U3MEPEHUE.

Mamemamuka: penieHue CHCTEMbl YypPAaBHEHMH, JHHEWHas (QyHKIUS,
napabona, runepOona, ux rpadUKu U CBOMCTBA, TPUTOHOMETPHUECKHE (DYHKIIHH:
CHUHYC, KOCUHYC, TAHI€HC, KOTAHT'€HC, OCHOBHOE TPUI'OHOMETPHUUECKOE TOKIECTBO,
BEKTOPBI U UX MTPOEKIMU HA OCU KOOPAUHAT, CIIOKEHUE BEKTOPOB.

buonocus: Mexanndeckoe NBIKEHHE B KMBOU mpupoae, auddysus, ocMoc,
TEMJI000MEH UBBIX OPTaHU3MOB (BUJIbI TEIJIONEPEAAUYH, TEINIOBOE PABHOBECHE),
ANIEKTPUYECKUE SBJICHUS B KUBOU IPUPOJIE.

Xumus: TUCKPETHOE CTPOEHUE BEILIECTBA, CTPOCHUE ATOMOB U MOJIEKYJI, MOJIb
BEIIECTBA, MOJIIPHAs Macca, TEIUIOBbIE CBOMCTBA TBEPIBIX TEJN, XKUJIKOCTEH W



ra3oB, JJIEKTPUYECKHE CBOWCTBA METAJUIOB, AJIEKTPOJUTHYECKAs IHCCOLHALNS,
rajbBaHUKa.

l'eoepacghus: B1aXXHOCTh BO3]1yXa, BETPbI, 0ApOMETP, TEPMOMETP.

Texnonoeus: npeoOpa3oBaHUE ABWKEHUN C HMCIOJIb30BAHUEM MEXaHU3MOB,
y4€T TpEHHs] B TEXHUKE, IOJUIMIIHUKH, HCIOJIb30BAHUE 3aKOHA COXPAaHECHUS
UMITyJIbca B TEXHUKE (pakeTra, BOJAOMET M JAPYTHUE€), JIBUTATEIb BHYTPEHHETO
cropanusi, naposasi TypOuHa, ObBITOBOM XOJOJIUIBHUK, KOHIULIUOHEDP, TEXHOJIOTUH
IIOJIyYEHNsI COBPEMEHHBIX MAaTEpUAIOB, B TOM YHCIE HAHOMATEpUAJIOB, U
HAHOTEXHOJIOTMH, JJIEKTPOCTATHYECKas 3alluTa, 3a3eMJIEHUE 3JIEKTPONpUOOpPOB,
KCEpOKC, CTPYWHBIN IIPUHTED, AJEKTPOHATrpPEeBaTEIbHbIE npuOopHI,
AIIEKTPOOCBETUTENbHBIE TPUOOPHI, FAIbBAHUKA.

11 KJIACC

Paznen 4. JiaekTpoauHaMHuKA

Tema 3. Macnummnoe none. I1eKmpomMacHuUmMHAasA UHOYKYUA

[ToctosiHHbIE ~ MarHuThl.  B3auMojeicTBHME  MOCTOSSHHBIX ~ MarHUTOB.
MarautHoe mone. Bekrtop MarHuTHOM wuHAaykiuu. [IpuHnun cynepno3unuu
MAarHUTHBIX MOJel. JIMHMM MarHuTHOW MHAYKUMU. KapTuHa JMHWNM MarHUTHOU
WUHIYKUWH TO0JIS TOCTOSTHHBIX MarHUTOB.

MaruutHOoe TI0JI€ TPOBOAHMKA C TOKOM. KapTuHa JMHUN WHAYKUUU
MAarHUTHOTO TMOJIsl JJIMHHOTO MPSAMOrO MPOBOAHUKA M 3aMKHYTOI'O KOJIBIIEBOTO
IPOBOJIHHKA, KaTyIIKU ¢ TOKOM. OnbIT OpcTeaa. BzaumonelictBue mpoBOAHUKOB C
TOKOM.

Cuna AMnepa, €€ MOJlyJIb U HampaBJICHHUE.

Cuna Jlopenua, e€ MOyJib U HalpaBJieHUE. [[BHKEHHUE 3apsiKEHHOW YacTHUIIbI
B OJJHOPOJIHOM MarHuTHoM mosie. Pabora cuibl JlopeHna.

SIBneHne 3JIEKTPOMAarHUTHOM MHAYKIMH. [IOTOK BeKTOpa MAarHUTHOM
UHIYKIUU. OJIEKTPOABMXKYIIAA CWIAa HWHAYKUUHU. 3aKOH 3JIEKTPOMArHUTHOMN
naaykuun Gapanes.

BuxpeBoe nsnekTpuyeckoe mojie. IDJIEKTPOABMKYIIAS CHJIA WHIYKUUH B
MIPOBOJHHUKE, IBUKYIIEMCS ITOCTYIIATEIBHO B OJJHOPOJHOM MATHUTHOM IIOJIE.

[IpaBuno Jlenua.

NunykTuBHOCTh.  SIBIEHHME CaMOMHAYKIMH. ODIEKTPOJBIKYIIAs  CHIIA
CaMOMHIYKIINH.

DHeprusi MAarHUTHOTO TOJI KATYIIKU C TOKOM.

DNEeKTPOMArHUTHOE TOJIE.

TexHnyeckne yCTpPOWCTBA M MPAKTUYECKOE TMPHUMEHEHHUE: TIOCTOSIHHbBIC
MAarHuThbl, BJEKTPOMArHUTHI, BJIEKTPOABUTATEIb, YCKOPUTEIU HSJIEMEHTapHBIX
YacCTUll, UHIYKIIMOHHAS TIE€Yb.



Jlemoncmpayuu

OmneIiT Opcrena.

OTKIJIOHEHHE JIEKTPOHHOTO ITyYKa MarHUTHBIM I1OJIEM.

JIMHMY MHIYKIIMU MarHUTHOTO MOJIS.

B3aumopericteue 1ByX POBOJIHUKOB C TOKOM.

Cuna Amnepa.

JlelictBre cuiibl JIopeHIia Ha HOHBI DJIEKTPOJIUTA.

SIBneHne 2NEKTPOMAarHUTHOW MHAYKIUU.

IIpasuno Jlenua.

3aBUCHMOCTb JJIEKTPOABMKYLIEH CHUJIbI UHAYKLIUU OT CKOPOCTH MU3MEHEHUS
MAarHUTHOTO MOTOKA.

SIBneHne cCaMOMHIYKIUY.

Vuenuueckuii sxcnepumenm, nabopamopmuvie pabomol

N3ydeHre MarHuTHOTO MOJISl KATYIIKH C TOKOM.

HccnenoBanne NeCTBUS MOCTOSHHOTO MarHUTa Ha paMKy C TOKOM.

HccnenoBanue sBIEHUS 3JIEKTPOMArHUTHON MHAYKIUU.

Paspnen S. KoneOanusi u BOJIHBI

Tema 1. Mexanuueckue u I1eKmpoMazZHuUmHble Koa1ebanus

Konebarenbnass  cuctema.  CBOOOJHBIE  MeXaHWYEeCKHe  KosieOaHMUs.
"apmonnyeckue konebanus. [lepuon, wacrora, ammunutyga u Qasza KoneOaHUIA.
[IpyxxuHHBI MasgTHUK. MaTeMaTHUYECKUNH MAasiTHUK. YPaBHEHHE TaPMOHHYECKUX
kosieOanuii. [IpeBpalenre sHeprun Mpu rapMOHUYECKUX KOIEOAHUSIX.

Konebarenbubiii koHTyp. CBOOOIHBIE AJIEKTPOMArHUTHBIE KOJeOaHHS B
UJCATBHOM KOJIe0aTeTbHOM KOHType. AHAJOTUS MEXKIy MEXaHUYEeCKUMH W
ANEKTpOMarHuTHeiMU  KoJeObanusimu. dopmyna Tomcona. 3akoH coXpaHEHUS
SHEPTUU B UJCATHHOM KOJIeOATeIbHOM KOHTYPE.

[IpencraBienne o 3aTyxaromKUX KojeOaHUsAX. BhIHYKIEHHBIE MEXaHUUYECKUE
KoJjebanus. Pezonanc. BeIHYK/I€HHbBIE 31IEKTPOMAarHUTHBIE KOJIEOaHUS.

[lepemennbiii  TOK. CHUHYCOUIANbHBIA TEPEMEHHBIH TOK. MOIIHOCTB
MIEPEMEHHOT0 TOKAa. AMIUIMTYJHOE€ W JCHCTBYIOIIEE 3HAYEHUE CHJIbI TOKa M
HaIpPsKEHUS.

Tpauchopmarop. [IponsBoacTBo, mepenada U MOTPEOIICHUE AIEKTPUUECKOU
SHEPIruM. DKOJOTMYECKHE PUCKU TPU MPOU3BOJCTBE 3JieKkTpodHepruu. KynbTypa
WCIOJIB30BAHUS JJIEKTPOIHEPTUU B TOBCETHEBHOM KU3HU.

TexHnueckne yCTpOMCTBA M MPAKTHYECKOE IPUMEHEHHE: BJIECKTPUUYECKUU
3BOHOK, T€HEPATOP MEPEMEHHOTO TOKA, TUHHUU JIEKTPOIEepe1ay.

Jlemoncmpayuu

UccnenoBanne mnapaMeTpoB KoJjeOaTEIbHONM CHUCTEMBbI (MPYXUHHBIM WIH
MaTeMaTU4eCKUM MasiTHUK).



HaGmonenue 3aTyxaronmx KoiaeoaHu.

HccnenoBanne cBOWCTB BbIHYXICHHBIX KOJIEOAHUN.

HaGmonenue pesonanca.

CB0OOOIHBIE AIIEKTPOMArHUTHBIE KOJIEOAHMSI.

OcuumiorpaMMbl (3aBUCUMOCTH CHJIBI TOKA U HANPSDKEHUSI OT BPEMEHM) IS
AIEKTPOMArHUTHBIX KOJIeOaHUH.

Pe3onanc mnpu mocnenoBaTebHOM COCAMHEHUW PE3UCTOpa, KaTYIIKU
WHIYKTUBHOCTHU U KOHJIEHCATOPA.

Mojens JIMHUY JIEKTPOINEePEIauu.

Vuenuueckuii sxkcnepumenm, nabopamopHsie pabomoi

UccnenoBanne 3aBUCMMOCTH TIEPUOJIa MAJbIX KOJIE€OaHUM rpy3a Ha HUTU OT
JUTMHBI HUTH ¥ MacChI Tpy3a.

HccnenoBanre mMepeMEHHOTO0 TOKa B ILENM W3 TOCJIEA0BATEIbHO
COCTMHEHHBIX KOHACHCATOPA, KATYIIKA U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmMpOMAZHUNHbBLE 60TIHbL

Mexannueckue BOJIHBI, ycCJIOBHS pacrnpoctpanenus. I[lepuona. CxopocTb
pacrpocTpaHeHusi ¥ JylMHA BOJHBI. [lomepeuHble W TPOJOJIBHBIC BOJHBI.
Nutepdepennus u qudpakius MEXaHUUECKUX BOJTH.

3Byk. CkopocTb 3ByKa. [ pomkocTs 3Byka. Beicota Tona. TemMOp 3ByKa.

DNEeKTPOMATrHUTHBIE BOJIHBL. Y CJIOBHUSl M3JIyYCHHS SJIEKTPOMATrHUTHBIX BOJIH.
B3aumuas opuentanusi BektopoB E, B, V B anekTtpomaruutHoit BoiHe. CBOWMCTBa
AJNIEKTPOMArHUTHBIX BOJIH: OTPa)XXEHHUE, MpEeIOMIICHUE, MOJsSpu3anus, AUPpaKius,
uHTepdepennns. CKOpoCTh ANMEKTPOMArHUTHBIX BOJIH.

[IIkana 37€KTPOMarHUTHBIX BOJIH. [[pUMEHEHHE 3JE€KTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[TpuHUMIIBI paguOCBA3U U TeNEBUICHUS. Pannonokanus.

DIEKTPOMArHUTHOE 3arpsI3HEHUE OKPYKAIOLIEH CPEbI.

TexHuueckne yCTpOWCTBA M NPAKTUUYECKOE MPUMEHEHUE: MY3bIKaJIbHbIC
MHCTPYMEHTHI, YJIbTPa3BYKOBasl AMArHOCTHUKAa B TEXHHKE W MEIULIMHE, pajap,
paauonpuéMHUK, TeJIeBU30p, aHTeHHa, TenedoH, CBY-neyn.

Jlemoncmpayuu

OO0pa3zoBaHue U pacpoCTpaHEHUE MTOTIEPEYHBIX U MTPOIOJIBHBIX BOJIH.

Konebmromeecs Temo Kak HCTOYHUK 3BYKA.

HaGmronenne oTpakeHHsI ¥ IPEIOMIICHUSI MEXaHUYECKUX BOJIH.

Hab6mronenne natepdepeniinu u Audpakiiny MEXaHUIeCKUX BOJTH.

3BYKOBOM PE30HAHC.

HaGmronenne CBsI3M TPOMKOCTH 3BYKa W BBICOTHI TOHA C aMIUTATYAOW H
4acTOTOU KoJieOaHU.



HccnenoBanue CBOMCTB DJIEKTPOMATHUTHBIX BOJIH: OTpaKeHUe,
MpesioMJIeHUE, MoAspu3anus, Iuppakuus, UHTEPPEPEHLIHS.

Tema 3. Onmuxa

l'eomerpuueckas ontuka. [IpsMonuHEWHOE pacnpoCTpaHEHUE CBETA B
ogHOopoaHou cpene. JIyu ceera. ToueuHbIi HCTOYHHUK CBETA.

Otpaxxenue cBeta. 3aKOHBI oTpaxeHus: cBeta. [locTtpoeHue nzoOpaxeHuil B
IIJIOCKOM 3€pKarie.

[Ipenomiienue cBeta. 3aKOHBI MpeIOMIICHUS cBeTa. AOCOIOTHBIN MOKa3aTelb
npenomiieHus. [lomHoe BHyTpeHHee oTpakeHue. I[IpenenbHBI Yros MOJTHOTO
BHYTPEHHET0 OTPaKEHUS.

JHucniepcus ceeta. ClioxHBIN cocTaB O6emoro cBera. L[BeT.

ColOuparomue u pacceuBaromue JuH3bl. ToHkas JuH3a. DokycHoe
paccTosiHUEe W ONTHUYEeCKas Cujia TOHKOW JMH3BL. [locTpoenue wnzoOpa)keHuil B
coOMparIMX U pacceuBaronux JuH3ax. GopMyna TOHKOW JIMH3BI. YBEIUYCHUE,
JlaBaeMoe€ JINH30M.

[Ipenensl NPUMEHUMOCTH TEOMETPUIECKON ONITHUKH.

BonnoBas ontuka. WnaTepdepenuuss cBera. KorepeHTHbIE HCTOYHMKHU.
VYcnoBus HaOMOICHUS MaKCUMyMOB W MHHUMYMOB B HHTEp(EpEeHIIMOHHOMN
KapTUHE OT ABYX CUH(]A3HBIX KOTEPEHTHBIX UCTOUYHUKOB.

Hudpakuus cBeta. JudpaxiumoHHas peméTka. YciaoBHe HaOIIOACHUS
[JIABHBIX ~MAaKCUMYMOB TIpM NaJA€HUU MOHOXPOMATHYECKOIO CBETa Ha
TUGPaKIUOHHYIO PEIIETKY.

[Tonsipuzanms ceera.

TexHudyecknue yCTpoWCTBA M NPAKTUYECKOE MPUMEHEHHE: OYKH, JIyIa,
doToanmapar, NPOEKIMOHHBINA amnmapar, MHUKPOCKOI, TEJIeCKOI, BOJOKOHHAs
OITHKA, TU(PPAKIIMOHHAS PEIIETKA, TOISIPOUI.

Jlemoncmpayuu

[IpsiMonuHEHOE pacpOCTPAHEHUE, OTPAKEHHE U MPEIOMIIEHUE CBETA.
Ontrueckue npudopsI.

[TonHOe BHyTpeHHEE OTpakeHne. Moenb CBETOBOAA.

HccnenoBanne cBOMCTB U300pa’KeHUM B JTMH3AX.

Mogenn MUKpOCKOIIa, TeJIeCKOomna.

Ha6monenne naTepdepeHInm CBETA.

Hab6mronenne nudpakiuu ceera.

Hab6monenne nucrniepcuu cBera.

[TonyuyeHue cnexkTpa ¢ MOMOIMIBIO IPU3MBI.

[TonydeHnne criekTpa ¢ MOMOIILI0 THPPAKITMOHHON PEIIETKH.

HaGntonenue nonsipuzanuu cBeTa.

Vuenuueckuii sxcnepumenm, nabopamopmvie pabomoi



N3mepenue nmokazaresns NpeaoMIIeHUS CTEKIIA.
HccnenoBanue cBOWCTB M300paXKeHUI B JIMH3AX.
HaGmronenue nucnepcuu ceera.

Pasznesn 6. OcHOBBI crIeNMATBHON TEOPUH OTHOCUTEIBHOCTH
['paHnupl  NPUMEHUMOCTHM  KJIACCUYECKOW  MEXaHUKHU. [ToctynaTel
CIIEHUAJIBHOW TEOPHUM OTHOCUTEIBHOCTU: WHBAPUAHTHOCTH MOXYJIS CKOPOCTH
CBETA B BaKyyMe, IPUHLINI OTHOCUTEJIBHOCTH DWHILITEHHA.
OTHOCUTENBHOCTh OJTHOBPEMEHHOCTH. 3aMEJICHNE BPEMEHU U COKpaLICHUE
JUTVHBI.
OHeprus U UMIYJIbC PEASATUBUCTCKOW YACTHIIBIL.

CBs13b MacCHI C BHCPFHCﬁ U UMITYJIbCOM peﬂHTHBHCTCKOﬁ qaCTHUIbI. 3Heprm{
ITOKOA.

Pazgen 7. KBantoBas pusuka
Tema 1. dnemenmul KBAHMOBOU ONMUKU
®dotonbl. ®opmyna [lnanka cBs3u sHEpruu (PoToOHA ¢ €r0 YACTOTOU. DHEPrus
¥ UMITYJIbC (HOTOHA.
OtkpeiTue u uccienoBanue Gororddexra. OnbiTel A. I'. CroneToBa. 3aK0OHBI

doToaddexra. YpaBHenue DiHmTeriHa st Gororddekra. «KpacHas rpaHuUIia
doTorddexra.

HaBnenue ceera. OnwiTel I11. H. JIeOGenena.

XUMHYECKOE JICUCTBUE CBETA.

TexHuueckre yCTpoCTBA W MPAKTUYECKOE MPUMEHEHHE: (POTOIEMEHT,
dboTomaTunK, coiHeuHas 6arapesi, CBETOIUOI.

Jlemoncmpayuu

®dotor(peKT Ha yCTaHOBKE ¢ IIMHKOBOM IIJIACTUHOM.

Hccnenoranne 3akoHOB BHemHEro ¢hoTodddexra.

Cseronuos.

Conneynas Oartapesi.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmbiTel Pesepdopaa mo paccessHHIO o -4acTHIl.
IInanerapnas mogmens aroma. Iloctynatel bopa. M3nydyenune u mnoriounieHue
(GOTOHOB TpW TMepexojie aroMa C OJHOTO YPOBHS DSHEPTUUM Ha Apyrou. Bumawl
cnekTpoB. CHEKTp YpOBHEN SHEPIUU aToMa BOJOPOA.

BosnnoBbie cBoiicTBa yactull. Bonusl ne bpoiis. KopnyckyisipHo-BOIHOBOM
Ty aJii3M.

CnoHTaHHOE U BBIHYXIECHHOE U3JIyYCHHE.

TexHnyeckne yCTpOWCTBA M NPAKTHYECKOE NPUMEHEHUE: CHEKTPAIbHBIN
aHau3 (CIEeKTPOCKOM), JIa3ep, KBAHTOBBIA KOMITBIOTED.



Jlemoncmpayuu

Mogens onbita Pezepdopaa.

Onpenenenue JIMHBI BOJIHBI J1a3epa.

HaGmronenue nuHeRyaThIX CIEKTPOB U3TyYEHUS.

Jlazep.

Vuenuueckuii sxcnepumenm, nabopamophsie pabomsi

HaGmonenue nuHevaToro cekTpa.

Tema 3. Amomnoe a0po

OKCIIEpUMEHTBI, JOKa3bIBAIOIIME CIOKHOCTh CTpOeHHs sapa. OTKpbITHE
paanoaktuBHOCTH.  OmbiTel  Pesdepdopna mo  ompeneneHuo  cocTaBa
paanoakTuBHOro u3nydenus. CoiictBa anbda-, Oera-, ramma-u3IydeHUs.
Binsinue painoakTUBHOCTH HA KUBBIE OPTaHU3MBI.

OtkpeiTHEe TpoTOHAa M HeuTpoHa. Hyknmonnas moxens siapa ['eitzenGepra—
NBanenko. 3apsag sapa. MaccoBoe unciio sjapa. M30Tonsl.

Anbda-pacnan. DNEKTpOHHBIA M TO3UTPOHHBIM OeTa-pacman. ['amma-
U3Jly4eHue. 3aKOH paJuoaKkTUBHOTO pacraja.

DHeprusi CBsI3M HYKJIOHOB B siipe. S nepHbie cuibl. JledexT maccsl sapa.

SnepHble peakuuu. Jlenenue u cUHTE3 €.

Anepnsiii peaktop. Tepmosuepubiii cunTe3. [IpobiieMbl W TEPCHEKTUBBI
AIEPHON SHEPreTUKUA. DKOJIOTUYECKUE ACIIEKThI SIAEPHON SHEPTEeTUKHU.

DneMeHTapHble YacTULlbl. OTKPBITHE MO3UTPOHA.

Mertonbl HAOJIIOICHHS U PETUCTPALIUU AIEMEHTAPHBIX YaCTHII.

OyHnaMeHTagbHbIe B3auMoAeicTBus. EAMHCTBO husndeckoit KapTUHBI MUpa.

TexHuueckne ycTpoHcTBa U MPAKTUYECKOE MPUMEHEHHE: JO3UMETP, Kamepa
Buiibcona, siaepHbIi peakTop, aToMHas 6oMoOa.

Jlemoncmpayuu

CuY€TUnK HOHU3UPYIOIIUX YACTHL.

Vuenuueckuii sxcnepumenm, nabopamopHvie pabomoi

HccnenoBanne TpekoB 4acTHIL (110 TOTOBBIM (hoTorpadusim).

Pa3jnen 8. DiieMeHTBHI ACTPOHOMUM U ACTPOPU3UKH

Dtansl pa3BUTHUS acTpoHOMUU. [IpuKiIafHOE U MUPOBO33PEHUECKOE 3HAUCHUE
ACTPOHOMMUH.

Bun 3BésnmHoro neba. Co3Besnusi, sipKue 3BE3JbI, TUIAHETHI, UX BHUIMMOE
JIBIDKCHHE.

ConHeunas cucreMa.

Connne. ComHeuHass akTUBHOCTh. McTtounuk sHepruu CosiHIIA W 3BE3L.
3BE31bI, NX OCHOBHBIE XAPAKTEPUCTUKHU. JlMarpamMma «CIEKTPaJbHBIM KIacC —
CBETHUMOCTB». 3BE34bI TJIABHOM IOCIECIOBATEIBHOCTH. 3aBHCHMOCTHh «Macca —
CBETUMOCTBY» JJIs1 3BE3J] TJIABHOW IOCJIEA0BATEIbHOCTH. BHYyTpeHHEE CTpoeHHue



3B€31. COBpEeMEHHBIE MPEACTABICHUS O MPOUCXOKACHUM U dBostounn ConHna u
3BE3/. DTambl )KU3HU 3BE3I.

Mnineunsiii Ilyte — Hama I'anaktuka. [lonoxkenne u nBuxenue CoJsiHIA B
IN'anaktuke. Tunel ranaktuk. Paguoranaktuku u xkBaszapsl. YEpHBIE ABIPHL B sApax
rajakTHK.

Bcenennas. Pacmupenue Beenennoit. 3akon Xa66sa. Pazberanue ranakTuk.
Teopus boibiioro B3peiBa. PeaukroBoe u3inydeHue.

Macmtabnas ctpyktypa Beenennoit. MetaranakTuka.

Hepeménnbie npo6iemMbl aCTPOHOMUHU.

Vuenuueckue nabnooenus

HaGmonenust HEeBOOPYKEHHBIM TJ1a30M C UCIOJb30BAHUEM KOMITbIOTEPHBIX
NPUJIOXKEHUH JIs ONpe/iesieHus MOJIOKEHUSI HeOECHBIX 00bEKTOB Ha KOHKPETHYIO
JaTy: OCHOBHBIE cO3Be3a1s1 CEBEPHOTO MOMYyIMIApUs U SIPKUE 3BE3LBI.

Ha6monenus B Teneckon JIyHsl, manet, Miieunoro IlyTu.

O6o0maromiee NOBTOPEHNE

Ponsr ¢u3ukm wW  acTpOHOMUHM B DKOHOMHUYECKOW, TEXHOJIOTHYECKOM,
COLIMAJILHOM M 3THYECKON cdepax AesTEIHLHOCTA Ye0BEKa, POJIb U MECTO (HU3UKU
U aCTPOHOMHUU B COBPEMEHHOM HAYYHOW KapTUHE MHPA, POJb PU3MUECKON Teopuu
B (GOpMHUpPOBAaHUM TPEJCTABICHUNA O (U3MYECKOM KapTUHE MHUpPA, MECTO
¢dusznueckoi KapTUHBI MHpa B OOIIEM sy COBPEMEHHBIX €CTECTBEHHO-HAaYYHBIX
IIPEACTABIICHUN O IIPUPOLE.

MexnpeaMeTHbIe CBS3H

Nzyuenue kypca ¢usuku 6a3oBoro ypoBHsA B 11 Kilacce oCyiecTBIsieTCs C
Y4ETOM COJAEPKATEIBHBIX MEXIIPEAMETHBIX CBSI3€M C KypcaMHU MAaTEMaTHKHU,
OMOJIOTMH, XUMHH, Teorpaduu ¥ TEXHOJIOTHH.

Mesicnpeomemnvle noHamus, CBSI3aHHBIE C M3yYEHHEM METOJIOB HAYyYHOTO
NO3HAHUS: SBJICHUE, HAy4HbIH (akT, rumnores3a, (u3MYecKass BEIUYMHA, 3aKOH,
TEopusl, HaOIIOAEHUE, SKCIIEPUMEHT, MOAECIINPOBAHUE, MOJIEb, U3MEPEHUE.

Mamemamuka: pelieHUEe CUCTEMBbl YPAaBHEHUW, TPUTOHOMETPUUYECKUE
(YHKIMU: CUHYC, KOCUHYC, TAHT'€HC, KOTAaHT€HC, OCHOBHOE TPUTOHOMETPUUECKOE
TOXIECTBO, BEKTOPBl U HMX IPOEKIMU HAa OCU KOOPAMHAT, CJIOKEHUE BEKTOPOB,
MIPOU3BOJIHBIE DJEMEHTAPHBIX (YHKIHMM, TPHU3HAKA TOJ00MS TPEYroJbHUKOB,
OTIpeJICIICHHE TUTOIA N TIIOCKUX (puryp u 00bEéMa Ted.

buonocus: »nexkTpuyeckue SBICHUS B JKABOW MPHUPOAE, KoJeOaTellbHbBIE
JNBH)KEHUS B )KMBOW MPHUPOJIC, ONTUYECKUE SIBJICHUS B )KUBOW NPUPOJE, ACHUCTBUE
paanaluy Ha )KUBbIE OPTAHU3MBI.

Xumus: CTpOEHHE aTOMOB M MOJIEKYJI, KPUCTAJIMYECKAsE CTPYKTYpa TBEPABIX
TEN, MEXaHU3Mbl OOpa30BaHUS KPUCTAIIMYECKOW PEMIETKH, CHEKTPaTIbHbIN
aHaJn3.



l'eocpaghusi:  marHUTHBIE TONMIOCA 3€MJIM, 3aJIeKM MArHUTHBIX  PYI,
(doTochEMKA 3eMHOI MOBEPXHOCTH, MPEACKA3AHUE 3EMIIETPSICEHUIA.

Texnonocua: JMHUMA DJIEKTPOIIEpenad, TIEHEPATOp IEPEMEHHOIO TOKa,
AIEKTPOABUTATENb, WHAYKIIMOHHAS II€Yb, pPAAAp, PAAHONPUEMHHK, TEIEBU30P,
anTeHHa, TeiedoH, CBY-meub, NMpOEKIMOHHBIN anmapar, BOJOKOHHAs ONTHKA,
coJiHeYHas Oarapes.



IINTAHUPYEMBIE PE3YJbBTATHBI OCBOEHHMSA ITPOI'PAMMBI 110
OU3UKE HA YPOBHE CPEJHEI'O OBIIIEI'O OBPA3OBAHUA

OcBoenne yuebHOro mpeamera «®Pu3nWka» Ha YPOBHE CpEIHEro oOIIero
oOpazoBanus (0a30BBIM YPOBEHB) JOJKHO OOECIEUUTHh TOCTUIKEHUE CIETYIONTUX
JUYHOCTHBIX, METAIIPEAMETHBIX M MPEIMETHBIX 00pa30BaTEIbHBIX PE3YIbTaTOB.

JIMUHOCTHBIE PE3YJIBTATHBI

JIn4HOCTHBIC PE3YyIbTAaThl OCBOCHUS yueOHOro npeamera «Dusnkay T0IKHBI
OTpakaThb TOTOBHOCTh M CIIOCOOHOCTh OOYYAIOIIUXCS PYKOBOJCTBOBATHCS
chopMUPOBAHHOW BHYTPEHHEHW TMO3UIMEH JHUYHOCTH, CUCTEMOW IIEHHOCTHBIX
OpUCHTAIIMH, TIO3UTHUBHBIX BHYTPEHHHX  YOEXKJIECHHH, COOTBETCTBYIOIIUX
TPaJAUITMOHHBIM IIEHHOCTSIM POCCHUHUCKOTO OOIIECTBA, PACIIUPEHUE >XKU3HEHHOTO
OTBITa W OTBITA JEATEIBHOCTH B IMPOIIECCE pealiu3allii OCHOBHBIX HANpPaBICHUMN
BOCITUTATEIILHOU JICITEIIbBHOCTH, B TOM YHCJIC B YaCTH:

1) rpasKaaHCKOr0 BOCIMTAHUSA:

c(hOpMUPOBAHHOCTD IPAkKAAHCKOM MO3UIIMN 00YJaIOIIEeTOCs KaK aKTUBHOTO U
OTBETCTBEHHOTO YJIEHA POCCUMUCKOTO OOIIEeCTBa;

OPUHITHE  TPAJAMIMOHHBIX  OOIIEYEIOBEYECKUX T'yMAaHUCTUYECKUX H
JEMOKPAaTUYECKUX [IEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO AEATEIBHOCTh B MHTEPECAX TIPakITaHCKOIO
oO0IIeCTBa, y4aCTBOBATh B CAMOYIPABICHUH B 00pa30BaTeIbHON OpraHU3allNy;

yYMEHHUE B3aUMOJIECTBOBATH C COLUATIBHBIMU UHCTUTYTAMU B COOTBETCTBUU C
uX (QYHKIMSIMU U Ha3HAYCHUEM;

TOTOBHOCTh K TyMaHUTAapHOHN U BOJIOHTEPCKOMN AEATEIBbHOCTH;

2) IAaTPHUOTUYECKOT0 BOCTIUTAHUSA:

c(hopMUPOBAaHHOCTH POCCUUCKOM TPaXIaHCKOMN UJICHTUYHOCTH,
MaTpUOTU3MA;

[EHHOCTHOE OTHONIEHUWE K TOCYJapCTBEHHBIM CHMBOJIaM, JAOCTHKEHUSIM
POCCHICKUX YUEHBIX B 00J1aCTH (DU3UKU U TEXHUKHU;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCITIUTAHUS

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ’TUUYECKOTO IMMOBEICHUS;

CIIOCOOHOCTh OIICHWBATh CHUTYAaIlMI0O M TMPUHUMATh OCO3HAHHBIC PEIICHWS,
OpUEHTHUPYSACh HAa MOPAJIbHO-HPABCTBEHHbIE HOPMbI M LIEHHOCTH, B TOM YHUCJE B
NEATENBHOCTHA YYEHOTO;

OCO3HaHHE JIMYHOTO BKJIaJa B IOCTPOCHHUE YCTOMYUBOTO OYAYIIETO;

4) 3cTeTHYeCKOro BOCIIUTAHMS:

ACTETUYECKOE OTHOILIECHUE K MUPY, BKIIIOUAsl 3CTETUKY HAYYHOTO TBOPYECTBA,
MpUCYIIETO (PU3NUYECKON HAYKE;



S) TPyA0BOr0 BOCIIUTAHUS:

MHTEPEC K pas3IMyHbIM cdepam NpodecCHOHANbHONW AEATENbHOCTH, B TOM
YHCJIE€ CBSI3aHHBIM C (PU3MKOM U TEXHUKOH, YMEHHE COBEPIIATh OCO3HAHHBII BBIOOD
Oynymieit mpodeccuu U peaau3oBbIBaTh COOCTBEHHBIE KU3HEHHBIE TUIaHBI,

TOTOBHOCTh M CIIOCOOHOCTh K O0Opa30BaHUIO M caMOOOpa30BaHUIO B 00JaCTH
bu3UKHM Ha TPOTSHKEHUU BCEH JKU3HU;

6) PK0JIOrM4eCKOro BOCIIMTAHMS

c(OpPMHUPOBAHHOCTh SKOJOTUYECKOM KYJIbTYPhl, OCO3HAHHE TJI0OAIBHOIO
XapakTepa SKOJIOTHYECKUX MpooIieM;

IJIAHUPOBAHUE U OCYILECTBIIEHUE JECUCTBUM B OKPYKAIOWIEN CPEJEC HA OCHOBE
3HAHMS 1IeJIeld yCTOMYMBOTO Pa3BUTHS YEIOBEUYECTBA;

pacHIMpeHre OmbITa JeATEeIbHOCTH HKOJOIMYECKOW HaNpaBICHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAHUM 10 (PUBHKE;

7) HEHHOCTH HAYYHOI'0 MO3HAHMS:

c(OpPMHPOBAHHOCT MHPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS (PUBHUECCKON HAYKH,

OCO3HAHHME IEHHOCTH HAy4YHOW JEsTeNIbHOCTH, TOTOBHOCTH B IpOIlecCe
U3y4eHHs  (U3MKH  OCYHIECTBISTH  NPOEKTHYIO U HCCJEI0BATEIbCKYIO
NEeATENbHOCTh UHINBUAYAJIBHO U B TPYIIIIE.

METAINPEJMETHBIE PE3YJIBTATbBI

IMo3HaBaTe/IbHbIE YHUBEPCAJIbHBIE YUeOHbIE IeiiCTBHSA
ba3oBble Jornueckue AecTBUA:
CaMOCTOSITETLHO  (DOPMYJIMPOBaTh W aKTyalIM3UpOBaTh  Mpobiemy,
paccMmarpuBaTh €€ BCECTOPOHHE;
OTIPENICTATh IETH JEeATSIBHOCTH, 3aJaBaTh IapaMEeTPbl W KPUTCPUU HX
TOCTH)KCHUS,
BBISIBJISITh  3aKOHOMEPHOCTH M TMPOTUBOPEYHS B  paccMaTpHBAEMBIX
(bu3HUECKUX SABICHUSX;
pa3pabaThiBaTh IUTAH PEIICHUS MPOOJIEMBI C YU4ETOM aHalM3a UMEIOIIUXCS
MaTepHAIbHBIX 1 HEMAaTePUATbHBIX PECYPCOB;
BHOCHUTH KOPPEKTHUBHI B JIEATEITLHOCTH, OIIEHUBATh COOTBETCTBUE PE3YJIHTATOB
IIEJISIM, OIICHUBATh PUCKH TMOCIIEACTBUH JCSTEIIBHOCTH;
KOOPJIWHUPOBATh M  BBIMOJTHATH pabOTy B  YCIOBHSX PEaIbHOTO,
BUPTYaJILHOTO 1 KOMOMHUPOBAHHOTO B3aUMOICHCTBUS;
pa3BUBATh KPEATUBHOE MBINIJICHUE TIPU PEIICHUH KU3HEHHBIX TPOOIIEM.
Ba3oBble ucciienoBaTeabcKue TeiCTBUS
BJIQ/ICTh HAYYHON TEPMHUHOJIOTHEH, KIIOUEBHIMA TOHSITHSIMU M METOJAMHU
bu3nYecKol HAyKH;



BJIJIETh HABBIKAMH Y4€OHO-HCCIIEIOBATEILCKON U MPOSKTHOU ACSITENbHOCTH
B 00y1acTu (PU3UKH, CIIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITENIBHOMY MOUCKY
METOJIOB pEIHICHHS 3a1ad (U3NYECKOTO COJCP)KAHUS, MPUMEHEHHUIO Pa3INIHBIX
METOJIOB TTO3HAHUS;

BIAJIETh BHJAMHU JIEATEIHHOCTH IO TMOJYYCHHUIO HOBOTO 3HAHUS, €ro
WHTEpIpETalui, MpPeoO0pa3OoBaHUI0 W TPHUMEHEHUI0O B PAa3NIUYHBIX YYeOHBIX
CUTYallUsX, B TOM YKCJIE TIPU CO3JIaHUU YYE€OHBIX TPOECKTOB B 00JaCTH (PU3HKHU;

BBISIBIIATh IPUYMHHO-CIICACTBEHHBIE CBSI3W W aKTyaJH3WpOBaTh 3ajady,
BBIJIBUTaTh THIIOTE3y €€ pEIIeHHs, HAXOAHWTh apryMEHTHI JJIs JI0Ka3aTelbCTBa
CBOMX YTBEP)KJICHUH, 3a/1aBaTh apaMeTPbl U KPUTEPUH PEIICHUS;

aHAIM3UPOBATh TMOJYYCHHbIE B XOJE peHIeHHs 3a7add pe3yJbTaThl,
KPUTHYECKU OIIEHWBATh UX JOCTOBEPHOCTH, MPOTHO3UPOBATH H3MEHEHHE B HOBBIX
YCIIOBHSIX;

CTaBUTh M (HOPMYIHUPOBATh COOCTBEHHBIC 3aJaud B 00pa30BaTEIHHOMN
JESTELHOCTH, B TOM YHCJIC IPU U3yYEeHUU (U3HKH,

JaBaTh OIICHKY HOBBIM CHUTYAIIHSIM, OIICHHBATh MPHUOOPETEHHBIN OTIBIT;

yMETh TIEPEHOCHUTh 3HAHUS 10 (HU3WKE B MPAKTHUECKYIO 00JIacTh
KHU3HEICITETHHOCTH;

YMETb UHTETPUPOBATh 3HAHUS U3 Pa3HbIX MPEAMETHBIX 00IaCTeH;

BBIJIBUraTh HOBbIE UJIEH, NIpeJiaraTb OPUrMHAJIBHBIE MTOIXO0/Ibl U PELLIECHUS;

CTaBUTb MPOOJIEMBI U 33/1a4H, IOIYCKAIOLINE albTEPHATUBHbBIC PELICHMUSL.

PabGora ¢ undgopmanmeii:

BJIJIETh HABBIKAMU MOJyYEHUS MHPOpMALUKU (PU3MUECKOIO COJAEpKAaHUS U3
HUCTOYHMKOB Ppa3HbIX THUIIOB, CAMOCTOSTEIbHO OCYIIECTBISATh IIOWUCK, aHaJM3,
CUCTEMAaTH3allMI0 M HUHTEPIpETalnio MHPOPMAlUU pPa3IMYHBIX BUIOB U (hopm
IpEeCTaBIICHUS;

OLIEHUBATh JOCTOBEPHOCTh HH()OPMALINH;

UCTOJb30BaTh  CpPeICTBa HMH(MPOPMAIMOHHBIX M KOMMYHHUKAIIMOHHBIX
TEXHOJIOTUHA B PEIICHUH KOTHUTUBHBIX, KOMMYHUKAaTHUBHBIX U OPTaHU3AlIMOHHBIX
3aJa4 ¢ COONIOIGHHEM TpeOOBaHUN OSPrOHOMHMKH, TEXHUKH O€30IacHOCTH,
TUTHUEHBI, PECcypcocOepeKeHus, MPaBOBBIX U  OITHUUYECKUX HOPM, HOPM
nH(OPMAITMOHHON 0€30MaCHOCTH;

CO3/1aBaTh TEKCThl (U3UUYECKOTO COAEpXaHUS B pa3iIMuHbIX (opmaTax ¢
yu€TOM Ha3zHAYeHUS MHPOPMAIMH U LEIEBON ayIUTOPUH, BEIONpAs ONTUMAIBHYIO
(Gopmy mpencTaBiICHUS U BU3YyaTH3aIUH.

KoMMyHuKaTHBHBIC YHUBEPCAJIbHbIC YUeOHbIE 1eliCTBHSA:
OCYIIECTBIISITH OOIIIEHHE Ha YPOKaX (DU3MKHU U BO BHEYPOUHOU JIESITEIIbHOCTH;
pacrio3HaBaTh MNPEANOCHUIKM  KOH(QJIMKTHBIX CUTyalldd M  CMSTr4aTh
KOH(JIMKTHI;



Pa3BEPHYTO M JIOTUYHO M3JIAraTb CBOK TOYKY 3PEHHUS C HUCIIOJIb30BAHUEM
SI3BIKOBBIX CPE/ICTB;

[IOHUMAaTh W UCIIOJIB30BaTh MPEUMYIIECTBA KOMAHIHOW U WHIWBUIAYAIBHOU
paboThI;

BbIOMpATh TEMAaTUKy M METOJbl COBMECTHBIX IEHCTBUU € Y4YETOM OOIIMX
MHTEPECOB U BO3MOKHOCTEN KaXJ0T0 YJIEHA KOJUIEKTUBA,

IIPUHUMATh  L€IM COBMECTHOM  JACATENIbHOCTH, OpPraHU30BbIBATH U
KOOPJIMHUPOBATH JEUCTBUA II0 €€ JOCTMIKEHUIO: COCTABJATH IUIAH JEHCTBUM,
pacnpenensiTh poid ¢ YYETOM MHEHUHM YYaCTHUKOB, OOCYXKJIaTh pPE3yJIbTaThbl
COBMECTHOU paboThI;

OLICHUBATh KadyeCTBO CBOEr0 BKJIaJa M KaXKAOINO yYaCTHMKA KOMAaHIbI B
oO1uit pe3yabTaT Mo pa3pabOTaHHBIM KPUTEPUSIM;

pejjaraTb HOBBIE IIPOEKTBI, OLICHMBATh HJEU C MO3ULUU HOBU3HHEI,
OPUTMHAJIBHOCTH, IPAKTUYECKON 3HAYMMOCTH;

OCYIIECTBIIATh TO3UTUBHOE CTPATETMYECKOE IOBEICHUE B Pa3JIMYHBIX
CUTYalUSX, IPOSBIATh TBOPUECTBO U BOOOpaKEHUE, ObITH MHUIIUATUBHBIM.

PeryasiTuBHbIE YyHUBepPCAJbHbIE Y4eOHbIE 1eCTBUSA
Camoopranusanus:

CaMOCTOSITEJILHO OCYIIECTBIISITh MO3HABATENbHYIO JIEATENLHOCTh B 00JIacTU
GU3MKH W acCTPOHOMHH, BBISABIATH MNPOOJEMBI, CTaBUTh U (HOPMYITUPOBATH
cOOCTBEHHBIE 3a]1a4H;

CaMOCTOSITEJIbHO COCTAaBIIATh IUIAH PELICHHS] PACUETHBIX M KAaYECTBEHHBIX
3a/1ay, TUTaH BBIMOJTHEHHS TPAKTUYECKON pabOThl C YYETOM MMEIOITUXCS PECYPCOB,
COOCTBEHHBIX BO3MOYKHOCTEH U MPEIOYTCHUM;

JaBaTh OLIEHKY HOBBIM CUTYAIUsIM;

pacmupsATh paMKH y4eOHOIO MPEeIMETa Ha OCHOBE JINYHBIX MPEANOUYTEHHUI;

JenaTh OCO3HAHHBIA BBIOOP, AapryMEHTHUPOBaThH €ro, OpaTh Ha celd
OTBETCTBEHHOCTbD 3a PEUICHHUE;

OLICHUBATh NPUOOPETEHHBIN OIIBIT;

CrocoOCTBOBaTh (POPMUPOBAHUIO U TPOSIBICHHUIO JSPYIUIMA B 00IacTH
(Gu3HUKHU, TOCTOSTHHO TOBBIIIATH CBOM 00pa30BaTEIbHBINA U KYJIbTYPHBIN YPOBEHb.

CaMOKOHTPOJIb, SMOLMOHAJIbHbIH HHTEJJIEKT:

JaBaTh OLICHKY HOBBIM CUTYalHsIM, BHOCHUTb KOPPEKTHUBBI B JEATEIBHOCTb,
OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB LIENISAM;

BJIQ/JICTh  HABBIKAMU  TO3HABATEIBHOW  PEQIIEKCHHU  KaK  OCO3HAHUSA
COBEpIIAEMBbIX JEHUCTBUA M MBICIHUTENBHBIX MPOLECCOB, HX pE3yJIbTaTOB U
OCHOBaHUM;

WCIIOJIB30BaTh NMPUEMBI peieKCUU IJis OLICHKUA CUTYallH, BHIOOpAa BEPHOTO
pELICHUS;



YMETh OILICHUBAaTh PUCKM U CBOCBPEMEHHO MNPUHUMATh PEIICHHUS IO HX
CHIDKCHMIO;

MPUHUMATh MOTHBBI M apryMEHThl APYTUX TMpPU aHalIu3e pe3yJbTaToB
eI TeIIbHOCTH,

NpUHUMATh ce0sl, TOHMMAas CBOM HEJOCTATKU U JOCTOUHCTBA,;

NpUHUMATh MOTHBBI M apryMEHTHl JAPYTUX TMpPU aHAIU3e Pe3yIbTaToOB
eI TeIIbHOCTH,

PU3HABATh CBOE MPABO U MPABO JPYTUX HA OUITUOKH.

B mporiecce nocTmKeHUs JIMYHOCTHBIX PE3YJILTATOB OCBOCHHS MPOTPAMMBI
no ¢u3MKe M1 YPOBHS cpeaHero oOmero oOpa3oBaHusi y OOyYaromuxcs
COBEPIIICHCTBYETCS SMOIIMOHATHHBIN UHTCIUICKT, IPEATOoJIararomii
c(hOpMUPOBAHHOCTb:

CaMOCO3HaHM, BKIIIOYAIOIIETO CIIOCOOHOCTh MOHMMATh CBOE AMOIIMOHAIBHOE
COCTOSIHUE, BUJIETh HAIIPaBJICHUS Pa3BUTUS COOCTBEHHOUW SMOILMOHAILHON C(ephl,
OBITh YBEpEHHBIM B cele;

CaMOPETYJIMPOBAHUs, BKJIIOYAIOIIETO CAMOKOHTPOJb, YMEHHUE NPUHUMATh
OTBETCTBCHHOCTh 3a CBOE TIOBEJICHHE, CIOCOOHOCTh aJanTUPOBATBCA K
AMOIMOHATBLHBIM U3MEHEHUSIM U TIPOSIBIISATh THOKOCTD, OBITH OTKPHITHIM HOBOMY;

BHYTPEHHEN MOTHBAIMHU, BKIIIOYAIOMIEH CTPEMJICHUE K JOCTHKEHUIO LEIU U
yCIexy, ONTUMM3M, WHUIIMATUBHOCTh, YMEHHME JCHCTBOBaTb HUCXOJS HM3 CBOUX
BO3MO>KHOCTEH;

AMIIATUH, BKJIIOYAIONMIEH CIIOCOOHOCTh IMIOHMMATh SMOIIMOHAIBLHOE COCTOSIHUE
JIPYTUX, YYUTBIBATH €ro TIPU OCYIIECTBICHUU OOIIEHUs, CIIOCOOHOCTh K
COYYBCTBHIO U CONIEPEIKUBAHHUIO;

COITMATbHBIX HABBIKOB, BKJIIOYAIOIINX CIIOCOOHOCTh BBICTPAUBATh OTHOIIICHUS
C APYTUMU JIOJIEMH, 3a00TUTHCS, MPOSBIIATH HHTEPEC U pa3periaTh KOHQIMKTHI.

HPEAMETHBIE PE3YJIBTATDBI

K konmy oOyuenuss B 10 kjacce mnpeaMeTHble pe3yibTaThl HAa 0a30BOM
YPOBHE JOJDKHBI OTPaKaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

JEMOHCTPUPOBATh HAa MPHUMEpPAX poJib U MecTo (pu3uku B (HOPMUPOBAHHUH
COBPEMEHHOM HAay4YHOM KAPTUHBI MHUpPAa, B PAa3BUTUHA COBPEMEHHOW TEXHUKH U
TE€XHOJIOTHH, B MPAKTUYECKOU 1€ TEIIBHOCTH JIIOJIEH;

YUUTHIBATh TPAHUIBl TPUMEHECHHS W3YYEHHBIX (PU3NUECKHX MOJEICH:
MaTepHalibHasi TOYKa, MHEPIMaIbHAs CHCTeMa OTcuéTa, a0CONIOTHO TBEPIOE TENO,
WJICATBHBIN Ta3, MOJACIHN CTPOCHHS Ta30B, )KUAKOCTEN W TBEPABIX TEJ, TOYECUYHBIN
AIEKTPUYECKUI 3aps]l IPU pEUICHUU (PU3HUECKUX 3a]1ay;

pacro3HaBaTh (Qpu3HUECcKue SIBICHUs (IIPOIECChl) U OOBSICHATh UX Ha OCHOBE
3aKOHOB MEXaHUKH, MOJIEKYJSIPHO-KUHETHYECKOW TEOPUU CTPOCHUS BEUIECTBA U



JJEKTPOJUHAMUKNA:  PABHOMEPHOE W  PABHOYCKOPEHHOE  NPSIMOJHUHENHOE
JBIDKEHHE, CBOOOJHOE TAJCHUE Tel, JBWKEHHE 10 OKPYKHOCTH, HWHEPIUS,
B3auMojielicTBue Tel, nuddy3usi, OPOYHOBCKOE JBHKEHHUE, CTPOCHUE >KUAKOCTEH
1 TBEPJIBIX TEJI, U3MEHEHUE 00bEMA TEJ MPU HarpeBaHUM (OXJIaXKIACHUH), TEIIIOBOE
paBHOBECHUE, HUCHApPEHUE, KOHJCHCALUs, IUIABIICHUE, KPUCTAJUIM3alvs, KUIIEHUE,
BJIAJKHOCThH BO3/1yXa, MOBBIIIEHUE JABJICHUA T'a3a MPU €ro0 HarpeBaHUMU B 3aKPHITOM
COCyZ€, CBS3b MEXKAY IapamMeTpaMu COCTOSHMS Tra3a B H30MPOIECCax,
AJIEKTpU3aLUs TEJl, B3AUMOACHCTBUE 3aPs/I0B;

OMUCHIBATh MEXaHUYECKOE [IBIXKCHUE, UCIMOIb3ysd (U3UYECKUE BEITUYUHBI:
KOOpAWHATA, MyTh, IMEPEMEUICHHE, CKOPOCTh, YCKOPEHHE, Macca Teja, CHIIa,
UMITYJIbC TeJa, KHHETHUYECKasi SHEPrusi, MOTEHIIMAIbHAs SHEPrusl, MEXaHU4eCKas
paboTa, MexaHWYeCKass MOIINHOCTh, TPU ONHCAaHWW TMPABWIBHO TPAKTOBATh
(bU3UYECKU CMBICT MCMOJB3yEMBIX BEJIHYMH, MX OOO3HAYEHUS W CIUHUIIBI,
HAXOJUTh (POPMYJIBI, CBS3BIBAIOIINE JAHHYIO (DU3UYECKYIO BEIUYUHY C JPYTUMH
BEJIMYMHAMH;

ONUCHIBATh H3YYEHHbIC TEIJIOBBIE CBOMCTBA TEJ M TEIJIOBBIC SIBJICHUS,
UCTIONB3Ysl (U3MYECKHE BEJIWYUHBI: JIaBJICHUE Tras3a, TeMmIeparypa, CpeIHss
KMHETUYECKasi PHEPTUSI XaOTUYECKOTO JABMXKEHUSI MOJIEKYJ, CpeAHEKBaApaTUYHAs
CKOPOCTh MOJIEKYJI, KOJMYECTBO TEIUIOTHI, BHYTPEHHsS JHEprusi, pabora rasa,
KO3} (UIIMEHT TOJIE3HOTO JIeWCTBUA TEIJIOBOTO JBUTATENs; TMPU OIMHMCAHUU
NPaBWIBHO TPAKTOBaTh (PU3UUYECKU CMBICH HCIONB3YEMbIX BEIHMYHMH, UX
0o0O3HAaUeHUs] W CAWHMIBI, HAXOAUTh (OPMYJbI, CBA3BIBAIOLINE JaHHYIO
(GU3MUECKYI0 BEIMUYUHY C IPYTUMU BETUYNHAM;

OMUCHIBATh U3YUECHHBIEC JIEKTPUUECKHE CBOMCTBA BELIECTBA U AJIEKTPUUECKUE
ABJICHUS (TIPOIECCHI), UCTIONB3Ys (PU3MYecKue BETUYMHBI: IJICKTPUUECKUM 3aps/l,
ANEKTPUUYECKOE MOJI€, HAMPSIKEHHOCTh MOJIS, MOTEHIMAJ, PA3HOCTh MOTEHIMAJIOB;
IpU OINWCAHWU TPABUIBHO TPAKTOBATh (DUIUYECKUH CMBICT HCIOIB3YEMbIX
BEJIMYMH, UX OOO3HAYEHUS WM EAUHUILIbI; YKa3blBaTh (POPMYJIbI, CBS3BIBAIOIINE
JAHHYIO0 (PU3NUYECKYIO BEIMYUHY C IPYTUMH BEIUYHHAMU;

aHANMM3UPOBATh (PU3MUYECKUE TPOIIECCHl U SIBICHUS, UCTONB3Yys (pu3ndeckue
3aKOHBI W MIPUHIUIIBL: 3aKOH BceMupHoro tsarotenus, I, I u III 3akonsr HeroToHa,
3aKOH COXPaHEHUs MEXaHMYECKON DSHEpPruu, 3aKOH COXPAHEHUS UMIIYJbCa,
MPUHIHUIT CYNEPNO3UIUN CHJI, HPUHIMI PABHONPABHS HWHEPUUAIBHBIX CHCTEM
OTCYETA, MOJICKYJISIPHO-KMHETUYECKYKD TEOPUIO CTPOCHUS BEIIECTBA, T'a30BbIC
3aKOHBI, CBSI3b CPEITHEN KMHETUYECKOW SHEPTUH TEIUIOBOTO ABHKEHUS MOJIEKYJI C
a0COJIFOTHOM TeMMepaTypol, MepBbld 3aKOH TEPMOJUHAMUKH, 3aKOH COXPaHEHUS
JJEKTPUYECKOrO 3apsana, 3akoH KyioHa, npu 3TOM pasnuyarh CIOBECHYIO
(bOpMyYyITHUPOBKY 3aKOHA, €r0 MaTeMaTH4YE€CKOE BbIpaXK€HHWE U YCJIOBHUS (IpaHUIBI,
00J1acTH) IPUMEHUMOCTH;



OOBSCHATh OCHOBHBIC TPUHIMIBI JACHCTBUS MAaIlWH, TPHOOPOB W
TEXHUYECKUX YCTPOUCTB; Pa3nuuaTh yCIOBUS WX 0€30MACHOTO WCIOJIh30BaHUS B
MOBCETHEBHOM KHU3HU;

BBITIOJHATE JKCIEPUMEHTBHI IO HCCICIOBAHUIO (PU3MYECKUX SBICHUU W
MPOIIECCOB C HCITOJIb30BAaHUEM TIPSIMBIX W KOCBEHHBIX HM3MEPCHHH, TPU ITOM
dbopmynupoBaTh mpoOJeMy/3agady W TUNOTE3y Y4eOHOTO OSKCIEPUMEHTA,
coOupaTh YCTaHOBKY W3 IMPEIJIOKEHHOTO OOOPYIOBaHUS, MPOBOIUTH OMBIT H
dbopMyIHUpPOBATH BHIBOIBI;

OCYIICCTBIISITh MPSMBIE U KOCBEHHBIC U3MEPCHUS (PU3HUECKUX BEITUYHH, TIPH
STOM BBIOMPATh ONTHUMAJBHBIN CIIOCOO M3MEPEHHUS M WCIOJIb30BaTh HM3BECTHHIC
METO]IbI OIICHKH TIOTPEITHOCTEH N3MEPEHU;

UCCIICIOBATh  3aBUCUMOCTH  MEXAY  (PU3NYSCKUMH  BEJIIMYMHAMH  C
UCIIOJIb30BAHUEM TIPSMBIX HM3MEPCHHM, MPH 3TOM KOHCTPYHUPOBATh YCTAaHOBKY,
(GuKCHpOBaTh PE3YJBTATHl TOJYYCHHOW 3aBUCUMOCTH (DU3MYCCKUX BCIIMYWH B
BUJIE TAOJIUIT U TpadHKOB, JIeJIaTh BIBOJIBI IO PE3yJIbTaTaM MCCIICIOBAHUS;

coOmroaTh MpaBuiia 0€30MacHOTO TPyaa MPH MPOBEACHUHM HCCIICIOBAHHUNA B
pamMKax ydeOHOTO OKCIIEPUMEHTA, YUeOHO-HCCIICIOBATEILCKOH W IMPOCKTHOM
JCATEIBHOCTH C WCIIOIb30BAaHUEM HM3MEPHUTEIIBHBIX YCTPOUCTB U J1a0OPaTOPHOTO
000py1I0BaHMS;

pemiatb pacy€THbIE 3a7adyd C SIBHO 3aJaHHOM (U3MUECKOW MOJEINbIO,
UCTIOJNIB3Ys (PU3MUYECKHE 3aKOHBI U MPUHIMIIBI, HA OCHOBE aHaJN3a YCJIOBUSA 3aa4H
BBIOMpPATh (U3UYECKYIO MOJICIb, BBIICIATh (PU3MUYECKUE BEIMYHHBI U (POPMYJIBI,
HEoOXOaUMBbIE ISl €€ pellieHus, MPOBOAUTh PACUETHl U OLIEHUBATh PEATBHOCTD
MOJIYYEHHOT'O 3HAUYCHUS (PU3NYECKON BEITUUNHBL;

penaTh Ka4eCTBEHHBIC 3a/1au: BBICTPAUBATh JIOTUYECKH HEMPOTUBOPEUHUBYIO
[IEMOYKY PACCYXKACHUM C ONMOpPOM Ha H3YYCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH H
bu3nvecKue SIBICHUS;

UCTIONIb30BaTh ~ MPU  PEIIEHWW  y4eOHBIX  3a7a4  COBPEMEHHBIC
WH(OPMAITMOHHBIE TEXHOJOTUH /IS TIOUCKA, CTPYKTYPUPOBAHUS, UHTEPIPETAIIUH
U TIPE/ICTaBIICHUS Y4eOHOW U HAy4IHO-TOMYISIPHON HMH(POPMAIIUU, TTOTYICHHOU W3
Pa3TUYHBIX HICTOYHUKOB, KpUTUYECKU aHATTU3UPOBATH MOTydaeMyt0 HHPOPMAIIUIO;

IPUBOJUTH MPUMEPHI BKIAJAa POCCUUCKUX U 3apyOeKHBIX YUEHBIX -(DU3UKOB B
pa3BUTHE HAyKH, OOBSCHEHHWE TMPOIECCOB OKPYXKAIOMIEr0 MHpA, B PA3BUTHE
TEXHUKHU U TEXHOJOTHIA;

UCIIOJIb30BaTh TEOPETUUYECKHE 3HAHWS MO (U3UKE B MOBCEIHEBHOM KU3HH
JUTsE o0ecredeHus: 0€30MaCHOCTH MPU OOpaIeHUH ¢ TPUOOpPaMH M TEXHUYECKUMH
YCTPONCTBAMHU, NI COXPAHEHUS 370POBBS M COOIIOECHUS HOPM IKOJIOTHIECKOTO
MOBEJICHUS B OKPYKAKOIIEH Cpesie;



paboTaTh B TpyNIe C BBHIMOJTHCHUEM pPA3IUYHBIX COIMAIBHBIX pOJIEH,
IUTAHUPOBaTh pPabOTy TPYyNNbl, pPAlMOHATBHO pacHpefeniarTh OOS3aHHOCTH W
IUTAHUPOBATDH JIEATEIBHOCTh B HECTAHAAPTHBIX CUTYAIMAX, aJIeKBATHO OIICHUBATH
BKJIAJ] KQKJIOTO M3 YYACTHUKOB IPYIIIBI B PEIICHNUE PACCMATPUBAEMON MTPOOIEMBI.

K xonmy oOyuenuss B 11 kjacce npeaMeTHbe pe3yibTaThl Ha 0a30BOM
YPOBHE JTOJDKHBI OTPAXXaTh CHOPMHUPOBAHHOCTD y OOYHAIOIINXCS YMEHHI:

J€MOHCTPUPOBATh HAa MPUMEpPAxX POJb W MECTO (U3UKH B (HOPMUPOBAHUU
COBPEMECHHOM HAay4YyHOM KAapTUHbI MHUpPa, B Pa3BUTUU COBPEMEHHOU TEXHUKU HU
TEXHOJIOTUW, B MPAKTHYECKON NEATEITHHOCTH IOJeH, IEeNOCTHOCTh W E€IMHCTBO
du3ndecKoll KapTUHBI MUPA;

YUUTHIBATh TPAHUIBI TPUMCHCHHS HW3YYEHHBIX (U3NUECKHX MOJICIICH:
TOYECYHBIN AICKTPUUYECKUH 3apsl, TIyd CBETa, TOUYCUHBI MCTOYHHUK CBETa, sACpHas
MOJIelb aTOMa, HYKJIOHHAsh MOJENb aTOMHOTO sJpa MpH PEImeHUH (QU3HMUECKUX
3azay;

pacmo3HaBaTh (pu3nUeckue sBIEHUsS (TPOIECChl) U OOBSICHATH X Ha OCHOBE
3aKOHOB JJICKTPOJAMHAMHUKH W KBAHTOBOW (PU3WKH: DIIEKTPUYECKAsi TPOBOJIMMOCTD,
TETUIOBOE, CBETOBOE, XMMHUYECKOE, MarHUTHOE JIEWCTBHS TOKA, B3aUMOJICHCTBUE
MarHWTOB, OJEKTPOMAarHWTHAash WHAYKIMs, JEHCTBHE MAarHUTHOTO TIOJS Ha
POBOAHUK C TOKOM W JBWXKYIIUUCA 3apsif, DJIEKTPOMArHUTHBIE KoOJIeOaHUS U
BOJIHBI, MPSIMOJUHEHHOE PAaCIpOCTPAHEHHE CBETA, OTPAKEHUE, MpPeIOMIICHHE,
uHTepdepennus, audbpakuuMs W MOJApU3alUsg CBETa, JHCIEpPCUs CBETa,
doToanekTpuueckuii 3pdekt (hororddekrt), cBeTOBOE AaBieHUE, BOSHUKHOBEHUE
JUHENYAaTOro CHEeKTpa aToMa BOJOpOAa, €CTEeCTBEHHass W HCKYCCTBEHHAs
PaANOaKTHBHOCT;

OMKCHIBATh W3YYCHHBIC CBOMCTBA BEIIeCTBA (DIEKTPUUECKHE, MarHUTHBIE,
ONTUYECKHE,  DIEKTPUYECKYI0  MPOBOAUMOCTh  pa3IUYHBIX  Ccpel) |
AIEKTPOMArHUTHBIC SIBICHUSI (MPOIECCHI), HCHONB3Ys (U3HUECKHE BEITUYUHBI:
AIIEKTPUYECKHUM 3apsii, CHJa TOKA, AJIEKTPUUYECKOE HAIPSHKEHHE, JICKTPUUYECKOE
COIPOTUBJICHHE, Pa3HOCTh MOTEHLHMAIOB, AJIEKTPOJABIKYIAs CHia, paboTa TOKa,
WHIYKIUST MAarHATHOTO Toysi, cwia Awmrmepa, cuia JlopeHna, WHIYKTHBHOCTD
KaTyIIKHU, SHEPTUs 3JIEKTPUUECKOrO0 M MAarHWTHOrO IOJeH, Mepuoa U YacToTa
KonebaHuil B KojeOaTeabHOM KOHTYpe, 3apsd]l U cuja TOKa B IIpolecce
TapMOHMYECKUX OJEKTPOMArHUTHBIX KoJeOaHul, (HOKYCHOE pacCTOSIHHE U
ONTHUYECKAs] CWUJIa JIMH3bI, TPU OMHCAHWHA TPABUIHHO TPAKTOBATH (PU3WUECKHIMA
CMBICIT HCIIONB3YEMBIX BEIUYMH, WX OOO3HAYCHHWs] W CIAMHUIIBI, YKa3bIBATh
GopMynbl, CBSI3bIBAIONIME JaHHYIO (U3MYECKYI0 BEIWYUHY C JPYTUMHU
BEITMYMHAMU;

ONKCHIBATh W3YYCHHBIC KBAHTOBBIC SIBICHHUS W TPOIECCHI, HCIOIB3YS
¢uznyueckre BEIMYUHBI: CKOPOCTh AJIEKTPOMArHUTHBIX BOJIH, JJIMHA BOJHBI |



4acToTa CBETA, PHEPTUsl U UMITYJIbC (DOTOHA, NEPUOJ MOTypacnana, YHEPTus CBA3U
aTOMHBIX SIJIEp, NpPU ONUCAHUM TMPABUJIBHO TPAKTOBaTh (PU3UYECKUU CMBICIH
WCIIOIb3YEMbIX BEIWYMH, UX OO0O3HAYEHUS] U EIUHHUIIBI, YKa3bIBaTh (OPMYIIHI,
CBS3BIBAIOIINE JAaHHYI (U3MYECKYI0 BEJIMYUHY C JPYTUMU BEJIUYMHAMH,
BBIYUCIIATH 3HaUCHUE (DU3NUYECKONM BEJIMUYHNHBI,

aHANIM3UPOBATH (PU3MYECKUE MPOLIECCHl U SIBJIEHUS, UCHOJB3Yys (pusmyeckue
3aKOHBI ¥ MPUHLUIBL: 3aKOH OMa, 3aKOHBI ITOCJIEN0BATENBHOTO U NapaJIEIbHOTO
COCOMHEHUS IPOBOJHUKOB, 3aKOH Jkoyns—JleHna, 3aKOH 3JIEKTPOMArHUTHOU
WHJIYKI[MY, 3aKOH MPSIMOJIMHEWMHOTO pAacIpOCTPAHEHUS! CBETA, 3aKOHBI OTPAKCHUS
CBETa, 3aKOHBI NMPEJIOMJICHUSI CBETa, ypaBHeHUe OiHIITeHa ans gororddexra,
3aKOH COXPAaHEHHUS JHEPrUH, 3aKOH COXPaHEHUs HUMITYJbCa, 3aKOH COXpPAaHEHUS
AIEKTPUYECKOTO 3apsifa, 3aKOH COXPAaHEHHUS MacCOBOIO 4HUCia, MOCTynarsl bopa,
3aKOH PaJIMOAKTUBHOTO pacmaja, Mpu 3TOM pasiinyaTh CJIOBECHYIO (hOPMYIUPOBKY
3aKOHA, €ro MaTeMaTHYeCKOEe BBIPAXKEHUWE U YCIOBUA (TpaHMIIbl, 00JIACTH)
MPUMEHUMOCTH;

ONpeAesATh HAMPABJICHUE BEKTOPA UHAYKIIMM MAarHUTHOTO TOJIsi TPOBOAHUKA
C TOKOM, cuiIbl Amriepa u cuisl JIopeHiia;

CTPOUTh U OIKCHIBaTh H300paKEHHE, CO3[1aBAEMOE IUJIOCKUM 3€pKajioM,
TOHKOM JTUH30M;

BBITMIOJHATh OJKCHEPUMEHTHI MO HCCIEIOBAHUIO (PU3MUECKUX SBICHUN U
IIPOLIECCOB C HCIOJIb30BAHMEM IIPSMBIX U KOCBEHHBIX WM3MEPEHUN: IIPU 3TOM
dopmynupoBaTh TmpoOiemMy/3ajady W THUNOTE3y YYEOHOro SKCIEPUMEHTA,
coOupaTh YCTaHOBKY M3 MPEMAJIOKEHHOTO OOOPYIOBaHUS, MPOBOJUTH OMNBIT H
(dbopMynHpoOBaTh BHIBOBI

OCYIIECTBIISITH MPSMbIE U KOCBEHHBbIC U3MEPEHUS (PU3MUYECKUX BEIUYUH, TIPH
ATOM BBIOMPATH ONTHUMAIBHBIN CIOCOO M3MEPEHUS M HCIOJIb30BaTh HM3BECTHHIC
METOJIbI OIIEHKH MOTPEIIHOCTEH N3MEPEHUN;

UCCIIEIOBATh 3aBUCUMOCTH (PU3WYECKUX BEIUYHH C HCIOIh30BAHUEM
OpSMBIX HM3MEPEHHWIl: MPU OSTOM KOHCTPYHPOBAaThH YCTAHOBKY, (PUKCHPOBATH
PE3YNBTATHl MOJYYEHHON 3aBHCHUMOCTH (PU3MYECKUX BEIMYMH B BHJIC TAOIUI] U
rpaduKoB, AenaTh BEIBOIBI MO pe3yIbTaTaM UCCIIeI0BAHMUS,

coOmroaTh mpaBuiia 0€30MacCHOTO TPyAa MPHU MPOBEACHUHN WCCIEIOBAHUNA B
pamMKax ydeOHOTO OJKCIIEPUMEHTa, Y4eOHO-HCCICOBATENHCKON U MPOCKTHOM
NEATEIbHOCTU C MCIOJIb30BAHUEM H3MEPHUTEIBHBIX YCTPOUCTB M J1aOOPATOPHOTO
000py1I0BaHMS;

pemaTth pacy€THblE 3a7a4d C SBHO 33aJaHHOM (DU3UYECKOW MOJIEIbIO,
UCIIOJNIb3YS (PM3UYECKUE 3aKOHBI U MPUHIIUTIBI, HA OCHOBE aHaJN3a YCJIOBUS 3a1a4H
BBIOMpaTh (PU3UYECKYIO0 MOJIEIb, BBIACIATh (DU3NUYECKUE BEIUYUHBI U (HOPMYIIBI,



HEeoOXonUMbIe ISl €€ pEelICHUs, MPOBOAUTH PAcU€Thl U OLIEHUBATh PEATBHOCTD
MOJIYYEHHOI'0 3HAaYCHUS (PU3HUECKON BEJTNYUHBI,

pelaTh KaYeCTBEHHBIE 3a1a4l: BBICTPAUBATH JIOTMYECKU HENIPOTUBOPEUUBYIO
LIETIOYKY pACCYKICHUU C OIOPOM Ha W3YYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
buzndecKue sIBICHU;

UCIIOJIb30BaTh ~ MPU  PEIIEHMHM  y4yeOHBIX  3a7a4y  COBPEMEHHbBIE
MH(OPMAIMOHHbIE TEXHOJOTUM JIs MOUCKA, CTPYKTYPUPOBAHUS, UHTEPIPETALUU
U TIpeACTaBlIeHUd Y4eOHON M Hay4YHO-NOMYJISIPHOM MH(POpPMALIUU, MOTYYEHHOU U3
Pa3TUYHBIX HICTOYHUKOB, KPUTUYECKH AHAJIM3UPOBATH MOJIyYaeMy10 HH(POPMAIIHIO;

OOBSACHATh NPUHIUIBI JACHCTBUS MAaIIUH, MPUOOPOB U TEXHUYECKHUX
YCTPOICTB, pa3nuyaTh yCIOBUS UX O€30MAaCHOTO MCIOJIb30BaHUS B MOBCEIHEBHOM
KU3HU;

IPUBOJUTH MPUMEPHI BKJIaJa POCCUUCKUX U 3apyOekKHBIX YUEHBIX-(U3UKOB B
pa3BUTHE HAyKH, B OOBSICHEHHE MPOIECCOB OKPYXAIOUIErO0 MHUpPA, B Pa3BUTHE
TEXHUKU U TEXHOJIOTUH;

UCIIOJIb30BaTh TEOPETUUYECKHE 3HAHMS MO (PU3UKE B MOBCEAHEBHOM KU3HU
Uit o0ecriedeHus: 0€30MacHOCTH MpU OOpaIIeHUH ¢ TPUOOpaMH U TEXHUYECKUMHU
yCTPOMCTBAaMU, JJIsl COXPAHEHUS 3/10POBbSI M COOJIOIEHUS HOPM SKOJIOTHYECKOTO
IIOBEJCHUS B OKPYKAIOLIEH CPEAE;

paboTarb B TIpyNIe C BBIMOJIHEHUEM pAa3IMYHBIX COLMAJIBHBIX pOJIEH,
IUIaHUPOBaTh PAa0OTy TIpyMNMbl, PaLUOHAIBHO pacnpeAessiTe OOA3aHHOCTH MU
IUIAHUPOBATh JEATECIIBHOCTh B HECTAHJIAPTHBIX CUTYalUAX, AJ€KBATHO OLICHUBATH
BKJIa/1 K&KJIOTO U3 YYaCTHUKOB I'PYMIIbI B PELIEHUE pacCMaTpUBAaEMOM POOIEMBI.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KUIIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
HaumeHnoBanmue pa3jesioB U TeM undposbie
Ne i/ P Konrpoabubie | IIpakTHyeckue (1upp )
NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTsbI padoTsbI
pecypchl
Paznen 1. PUSUKA U METOJAbI HAYUYHOI'O ITIO3HAHUSA
bubmmoreka [{OK
1.1 ®u3KKa ¥ METO/Ibl HAYYHOTO ITO3HAHUS 2
https://m.edsoo.ru/7f41bf72
Hroro no pazneny 2
Pazjnen 2. MEXAHUKA
2.1 Kunematuka 9 bubamorera LOK
https://m.edsoo.ru/7f41bf72
2.2 Jnnamuka 10 bubmorera [IOK
https://m.edsoo.ru/7f41bf72
2.3 3aKOHBI COXPAHEHHS B MEXAHUKE 9 1 1 bubmmorexa [OK
https://m.edsoo.ru/7f41bf72
Hroro no pazneny 28
Pazpen 3. MOJIEKYJIAPHASA ®U3UKA U TEPMOJANHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 16 1 bubnnoreka [JOK
' TEOPUU https://m.edsoo.ru/7f41bf72
bubmuoreka [JOK
2 12 1
3 OCHOBBI TEPMOMHAMHKH https://m.edsoo.ru/7f41bf72
33 ArperaTHble COCTOSIHMSI BEILIECTBA. 6 bubnuoreka [IOK

®da3oBbIe Mepexo bl

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




Hroro no pazneny

34

Paznea 4. QJIEKTPOJAUHAMUKA

4.1 DneKTpocTaThKa 12 bubmorexa HOK
https://m.edsoo.ru/7f41bf72
40 [TocTosiHHBIN 2neKTpudecKuid TOK. TOkU B 2 bubnuorexa [JOK
' pa3IMyHBIX cpenax https://m.edsoo.ru/7f41bf72
Hroro no pazgeny 34
PesepBHOE Bpems 2
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 100




11 KVIACC

KoanuecTBo 4acon DJIeKTPOHHBbIE
HanmeHnoBaHue pa3iesioB U TeM undposbie
Ne i/ P Konrpoabubie | IlpakTHyeckue (1upp )
NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTsbI padoTsbI
pecypcsl
Paznen 1. DJIEKTPOJIUHAMUKA
1 MarunuTtHoe noJie. DIeKTpOMarHuTHas 19 | 3 bubnuoreka [JOK
' WHIYKLAS https://m.edsoo.ru/7f41c97¢c
Hroro no pazneny 19
Pazpnen 2. KOJIEBAHUS U BOJIHBI
71 MexaHn4eCcKHe U 3JIEKTPOMArHUTHBIE > 1 bubmuorexa [JOK
' KOJIe0aHus https://m.edsoo.ru/7f41c¢97c
29 MexaHn4ecKue 1 JIEKTPOMArHuTHBIE 6 1 bubnuoreka [IOK
' BOJIHBI https://m.edsoo.ru/7f41c¢97c
2.3 Onruka 16 3 bubmorera [IOK
https://m.edsoo.ru/7f41c97c
Hroro no pazneny 34
Paznen 3. OCHOBBI CIIEIITMAJIBHOM TEOPUH OTHOCHUTEJIbBHOCTH
31 OcCHOBBI crieManbHON TEOPUU 4 | bubnunoreka [JOK
' OTHOCUTEIBHOCTHU https://m.edsoo.ru/7f41c97¢c
Wroro no pazgeny 4
Pasznen 4. KBAHTOBAS ®U3UKA
. bubnuoreka [IOK
4.1 DNEeMEHTHl KBAHTOBOW ONITUKH 10 hitps://m.edsoo.ru/Ti41c97c
4.2 Crpoenune aToMa 4 bubnuorexa [IOK




https://m.edsoo.ru/7f41c97c¢

4.3

ATOMHOE SAPO

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

Hroro no pazneny

21

Paznea 5. 9JIEMEHTBI ACTPOHOMUU U ACTPO®U3UKU

5.1 DneMEeHTBl aCTPOHOMHUHU U aCTPOPU3UKU 11 Et?ti?;;fclligr(z/sﬂlﬁh
Hroro no pazneny 11
Pazaen 6. OGOBILAIOLIEE IOBTOPEHUE

6.1 O6o0iaroiee MOBTOPEHUE 9 Et?rijzj;lrifgsigr(z/SMchc
Hroro no pasgeny 9
Pe3epBHOE BpeMmst 3
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 101







IHOYPOYHOE IIVIAHUPOBAHHUE

10 KIIACC
KoumnuecTBo yacos DJIeKTPOHHbIE

Ne Mara uudposbie
Tema ypoka Konrpoabubie | IlpakTuueckue

n/n Bcero HU3yUyeHus o0pa3oBaTejibHbIE

padoTsbI padoThI
pecypchl
®du3nKa — Hayka O MPUPO/IE.
1 Hayunrie MGT(})[;I)I HO?I,)H:)HI/ISI 1 bubmmorexa LOK
i 04.09.2024 | https://m.edsoo.ru/ff0c32e2

OKPYXKAIOIIEro MUpPa
Ponb u Mecto pusuku B

) (hopMuUPOBaHUHN COBPEMEHHON 1 bubmuorexa [JOK
Hay4YHOW KapTHHBI MUpPa, B 05.09.2024 | https://m.edsoo.ru/ff0c33e6
MPAKTUYECKOU JAESATEIbHOCTH JIIOICH
Mexannueckoe OBUKEHHUE.

3 OTHOCHTENBHOCTh MEXaHUYECKOTO | bubmuorexa [JOK
neroxkeHud. [lepemenienue, CKOpoOCTh, 05.09.2024 | https://m.edsoo.ru/ff0c3508
YCKOPEHHUE
PaBHOMEpHOE NpAMOJIMHENHOE bubnuoreka [JOK

4 1
JIBHOKEHUE 11.09.2024 | https://m.edsoo.ru/ff0c3620

5 Pemenue 3amau 1 bubmorexa HOK

8 12.09.2024 | https://m.edsoo.ru/ff0c372e
PaBHOYCKOpEHHOE NPSIMOIMHEWHOE bubnunoreka [JOK

6 1
JNBUOKEHHE 12.09.2024 | https://m.edsoo.ru/ff0c39cc

bu6mmoreka [JOK

7 P 1

CILICHIE 3a1ad 18.09.2024 | https://m.edsoo.ru/ff0c3ada

2 CBoOoiHOE MageHue. Y CKopeHue | bubnunoreka [JOK

CBOOOHOTO IMaJCHUA 19.09.2024 | https://m.edsoo.ru/ffOc3be8




bubmuoreka [JOK

9 P
CHICHHE 3a/1a% 19.09.2024 | https://m.edsoo.ru/ff0c3be8
KpuBosmHeliHOE nBUXKEHNE.
10 JBr>KeHre MaTepuaibHON TOUKH IO bubmorexa HOK
P 25.09.2024 | https://m.edsoo.ru/ff0c3be8
OKPYXHOCTH
11 Pemenue 3agau bubmmorexa LOK
A 26.09.2024 |  hitps://m.edsoo.ru/f0c3d00
[Tpunnun otHOCUTENBHOCTH ["anmmest.
bubmmoreka [{OK
12 NHepunanpHbIe CHCTEMBI OTCYETA.
. 26.09.2024 | https://m.edsoo.ru/ff0c3el8
[IepBsiit 3ak0H HproToHA
Macca Tena. Cuna. [IpuHnmn
13 CYIIEPIIO3UIINY cHJI. BTopou 3akoH bubmmorexa [OK
YHEpTOSHL - DTOpOH'3 02.10.2024 | hitps://m.edsoo.ru/ff0c3f76
HproTona ajis MatepuaibHOW TOUKH
14 Tperun 3akoH HeroToHa 115t bubnuoreka [JOK
MaTepHUaIbHbIX TOUEK 03.10.2024 | https://m.edsoo.ru/ffOc41a6
15 Pemtenue 3amay bubmorexa LOK
A 03.10.2024 |  hitps://m.edsoo.ru/ff0c43d6
3aKoH BCEMHUPHOTo TsaroteHus. Cuia
16 TsoxecTu. IlepBasg kocMuyeckast bubnmorexa [IOK
- HeP 09.10.2024 | https://m.edsoo.ru/ff0c4502
CKOPOCTH
17 Cuna ynpyroctu. 3akoH ['yka. Bec bubnuorexa [IOK
Tela 10.10.2024 | https://m.edsoo.ru/ffO0c461a
Cuina tpenusa. Koadbdbunuest tpenus.
18 Cuina czn OTI/IBJ'IeI—CIbI/Iq})Il'IIl Hu BI/I)II)CGHI/II/I Bubmiorexa OK
p P 10.10.2024 | https://m.edsoo.ru/ff0c478c
TeJa B JKUAKOCTHU UJIH Ta3e
19 P
CHICHHE 3aAat 16.10.2024
20 [TocrynarenbHOE M BpalaTeibHOE bubnunoreka [JOK




JIBUKEHHE a0COTIOTHO TBEPAOTO TeEa.
MowmenTt cunbl. ITnedo cuinl. YcioBus
paBHOBECHS TBEPIOIO Tesla

17.10.2024

https://m.edsoo.ru/ff0c4b74

21

[ToctynarenbHOE M BpamaTeibHOE
JIBUKCHHE a0COIOTHO TBEPIOTO Tea.
Mowment cuisl. [1nedo cunsl. YcmoBus
paBHOBECHS TBEPAOTO TeNa

17.10.2024

bubmmorexa [{OK
https://m.edsoo.ru/ff0c4dc2

22

NMnynsc maTepualbHON TOYKH,
CUCTEMBI MaTEPUAIIBHBIX TOYEK.
NmMnynsc cuibl.

23.10.2024

23

3aK0H COXpaHEHHS UMITYJIbCA.

24.10.2024

24

Pemenue 3agau

24.10.2024

25

PaGota 1 MOLITHOCTD CHITBI.
Kunernueckas sneprust
MarepuaibHOi Touku. Teopema 06
W3MEHEHUU KUHETUYECKO SHEPTUU

06.11.2024

bu6mmoreka [IOK
https://m.edsoo.ru/ffOc4fde

26

[ToTeHnmanpHas YHEPrUs.
[ToTennmanpHas 3HEPrUs ynpyro
ne(OpMUPOBAHHOU MPY>KUHBI.
[ToTennmanpHas 3HEprus Teaa BOIu3u
MOBEPXHOCTU 3eMITU

07.11.2024

bu6mmoreka [JOK
https://m.edsoo.ru/ffOc511e

27

[ToTeHuManbHble U HENOTEHIIUAIbHbIE
cuiibl. CBSA3b pabOTHI
HEMOTEHLUAIBbHBIX CUJI C U3MEHEHUEM
MEXaHUYECKOU SHEPTUH CUCTEMBI TEIL.
3aKOH COXpPaHEHUsI MEXaHUUECKOU
SHEPrUu

07.11.2024




JIaboparopHas paboTa
«UccnenoBanue cBs3u pabOTHI CUITHI C

28 i
M3MEHEHUEM MEXaHUYECKON IHEPTUU 13.11.2004
TeJa Ha IPUMEPE PaCTSKEHUS
PE3UHOBOTO JKI'yTa»
bubmmorexa [{OK
29 Pemenue 3ana
HHCHHE Sanat 14.11.2024 | https://m.edsoo.ru/ff0c570e
KonTponsHas pabota o teme
30 «Kunemaruka. JlunHamuka. 3akOHBI bubmorexa HOK
' ' 14.11.2024 | https://m.edsoo.ru/ff0c5952
COXpaHEHHUS B MEXaHUKE)
OcCHOBHBIE TIOJIOKEHUST MOJICKYIISIPHO-
. bubmuotexa [JOK
31 KUHETUYECKOM Teopruu. bpoyHOBCKOE
20.11.2024 | https://m.edsoo.ru/ff0c5¢36
nsuxenue. Audpdysus
XapakTtep ABUKECHUS U
1 B3aMMO/ICHCTBHUS YaCTHUII BEIIECTBA. bubmuorexa [JOK
Mojenu cTpoeHust ra3oB, KUIKOCTEH 21.11.2024 | https://m.edsoo.ru/ff0c5¢36
W TBEPHBIX TEI
Macca monekyn. KonuuectBo bubnuoreka [JOK
33
BeniectBa. [loctosinnas ABoraapo 21.11.2024 | https://m.edsoo.ru/ff0c5efc
TermnoBoe paBHOBecue. Temneparypa
34 u e€ uzmepenue. [llkana Temmnepar bubmmorexa [OK
P ’ patyp 27.11.2024 | https://m.edsoo.ru/ff0c6230
Llenbcus
35 WUneanpuerii raz 8 MKT. OcHOBHOE bu6mmoreka [JOK
ypaBHeHue MKT 28.11.2024 | https://m.edsoo.ru/ff0c600a
36 P
CHICHHE 5aa 28.11.2024
AOcomoTHas TemrepaTypa Kak Mepa
37 . .
CpeaHENd KUHETUYECKOM dHEPruun 04.12.2024




JBU>KEHUS MOJIEKYJI. Y paBHEHHUE
MenneneeBa-Kianeitpona

38 Pemenue 3amau bubmmorexa [TOK
8 05.12.2024 |  https://m.edsoo.ru/f0c6938
bubmmoreka [{OK
39 3 .
akort JlaneTona. L a3oBbie 3akOHE! 05.12.2024 | https://m.edsoo.ru/ff0c6a50
bubmmoreka [{OK
40 3 .
akor JlansTora. ['asoBbre sakoKs: 11.12.2024 |  https://m.edsoo.ru/ff0c63b6
bubmmoreka [{OK
41 3 .
akon JlamsToxa. I asoebte sakors 12.12.2024 | https:/m.edsoo.ru/ff0c64d8
bu6moreka [IOK
42 P
CHHCHHE sa et 12.12.2024 | https://m.edsoo.ru/ffOc65£0
43 H3omporiecchl B UI€alilbHOM ra3e u ux bu6moreka [IOK
rpaduyeckoe npeacTaBieHNue 18.12.2024 | https://m.edsoo.ru/ff0c6708
JlaGopaTtopHnas pabota
m «MccnenoBanue 3aBUCUMOCTH MEXKTY bubmuorexa [JOK
rapaMeTpamMmu COCTOSHUSA 19.12.2024 | https://m.edsoo.ru/ff0c6820
Pa3peKEHHOTO Ta3a»
bu6mmoreka [JOK
45 P
ClHICHHE 3aat 19.12.2024 | https://m.edsoo.ru/ff0c6bcc
46 H3onporiecchl B uacaibHOM ra3e U Ux bu6mmoreka [JOK
rpagu4ecKkoe IpeICTaBICHUE 25.12.2024 | https://m.edsoo.ru/ffOc6bcc
Buytpenuss sHeprus
TEPMOAMHAMUYECKOU CUCTEMBI U
47 crocoObl e€ n3meHeHus. Kommaectso bubnunoreka [JOK
TEIUIOTHI U paboTa. BHyTpeHHss 26.12.2024 | https://m.edsoo.ru/ff0c6ces

OHEPTIUA OJHOATOMHOI'O UACAIIBHOTO
rasa




bubmuoreka [JOK

48 Buztet rennonepeat 26.12.2024 | https:/m.edsoo.ru/ffOc6df2

bubmmorexa [{OK

i Peterne sazat 09.01.2025 |  https:/m.edsoo.ru/ffOc600
VY nenbHas TEIIOEMKOCTh BELIECTBA.

50 KonnuecTBo TEMIOTHI MpH bubnuoreka [JOK
Terionepenaye. AnuadbaTHbIN 09.01.2025 | https://m.edsoo.ru/ff0c7018
nporecc

51 [IepBblii 3aKOH TEPMOJUHAMUKH U €T0 bubnuorexa [JOK
IIPUMEHEHHE K U30TIpoLeccaM 15.01.2025 | https://m.edsoo.ru/ff0c7126
HeobpaTtumocTs nmporeccos B

52 npnpcl))ﬂe. Bropoii li;)aKOH Bubnmorexa [IOK

16.01.2025 |  https://m.edsoo.ru/ff0c72c0
TEPMOTUHAMUKH

53 Pemtenue 3amay 16.01.2025

54 [Tpunmun nevicreus u KII/] TermoBoit
MaIlHbI 22.01.2025

55 Huxn Kapno u ero KIT 3.01.2025
DKOJIOTHYECKHE TIPOOISMBI bubnuoreka [JOK

56
TEIUIOPHEPTreTUKHU 23.01.2025 | https://m.edsoo.ru/ffOc74f0

57 O6o6maromuit ypok «MoJekyssipHas bubnuorexa [IOK
¢uzuka. OCHOBBI TEPMOIUHAMUKIY 29.01.2025 | https://m.edsoo.ru/ff0c7838
KonTtponbHas pabora no teme

58 «MonexynspHas ¢puzuka. OCHOBBI bubmorexa LOK

30.01.2025 | https://m.edsoo.ru/ff0c7ae0
TEPMOTUHAMUKIY
59 [TapooOpazoBanue 1 KOHICHCAITHSI.
Hcnapenue u xuneHue 30.01.2025




60

AOCOIOTHAS M OTHOCHUTEIbHAS
BJIAKHOCTB BO3ayxa. HaceleHHbIi

05.02.2025
nap
Teepnoe Teno. Kpucrannmueckne u
amopdubIe Tena. AHU30TPOIINA
61 CBOIES;B KPUCTAJLJIOB }Knp KH€e bubnmorexa LHOK
P ' g 06.02.2025 | https://m.edsoo.ru/ff0c84ae
kpuctaibsl. CoBpeMeHHbIE
MaTepuabl
[lnaBnenue u KpUCTaUIU3AIMAL.
62 VY aenpHasg TEIUIOTA IIJIABJICHUS bubnmorera [TOK
A ’ 06.02.2025 | https://m.edsoo.ru/ff0c82ba
CyOmumartust
bu6moreka [IOK
63 vy o
PABHEHHE TEIIOBOT0 bajarca 12.02.2025 | https://m.edsoo.ru/ff0c84ae
bu6mmoreka [IOK
64 P
CHICHHE 3314 13.02.2025 | https://m.edsoo.ru/ff0c86fc
DIeKTpu3anus Tell. DINEKTPUUECKUN
65 3apsi. JIBa BHaa 3JIEKTPUUYCCKHUX bubmorexa OK
AL A p 13.02.2025 | https://m.edsoo.ru/ff0c88be
3apsIoB
IIpoBOIHMKH, TUIIEKTPUKHU U
66 r[:n HOBO HIfKI/I 3aK(I:H COXpaHEeHHs Eubmorexa HOK
YHPOBOL ] P 19.02.2025 | https://m.edsoo.ru/ff0c8a8a
ANEKTPUYECKOTO 3apsijia
B3aumonencTBue 3apsiioB. 3aK0H
67 Kynona. ToueuHBIH 2I1€KTPUIECKUNA Bubmiorexa OK
y ' P 20.02.2025 | https://m.edsoo.ru/ff0c8c56
3apsn
Hanpsk€HHOCTB 3JIEKTPUYECKOTrO
68 nosist. [IpuHImn cynepnosunuu bu6nuoreka [IOK
ANEKTPUUYECKUX NoJen. JInnun 20.02.2025 | https://m.edsoo.ru/ffO0c8f6c

HaIpsHKEHHOCTU




69

Pemenue 3amau

26.02.2025
[IpoBOAHMKHM U AUDIIEKTPUKH B
70 .
AIEKTPOCTATUUECKOM I10JIe 27.00.2005
JusnexTpuueckasi IpOHUIIAEMOCTD
Pabota cuit 3eKTpOoCTaTHIECKOTO
1 I .P
7 noJis. [Torennuan. PazHocts 27022005
MTOTEHIINATIOB
72
05.03.2025
73 6) i . K
nekTpoeéMkocTh. Konmencarop 06.03.2025
DIIEKTPOEMKOCTH TIIIOCKOTO
74 .0
KOHJIeHCAaTopa. DHEPrus 3apsyKeHHOTO 06.03.2025
KOHJIeHCcaTopa
JlaGopaTtopHnas pabota "3mepenue
75 .
3IEKTPOEMKOCTH KOHAEHcaTopa" 12.03.2025
[TpunIun neicTBUSA U MPUMEHEHUE
KOHJICHCATOPOB, KOMHPOBAIBHOTO
76 i .
anmnapara, CTpyHHOTO IpUHTEpa 13.03.2005
DNeKTpocTaTUYeCcKas 3aluTa.
3azemiieHue AIIEKTPOIPUOOPOB
DIEKTPUYECKUN TOK, YCIIOBHS €r0
cymiectBoBaHus. [I0CTOSHHBIN TOK.
77 Cuna toka. Hanpsbxkenue.
13.03.2025

Conpotusnenue. 3akoH Oma Jist
ydacTka [enu

78




19.03.2025

[TocnenoBarenbHOE, MapauIeIbHOE,

79 CMEIIAHHOE COEUHEHUE 20.03.2025
MIPOBOTHUKOB.
[locnenoBarenpHOE, NapauIeIbHOE,
CMEIIAHHOE COEMHEHNE
80 npoBoAHUKOB. JIabopaTopHas pabora 0.5 20.03.2025
«M3yueHne cMemaHHOro COeAMHEHUS
PE3UCTOPOBY
81 02.04.2025
2 PaGoTta 1 MOLTHOCTB ANIEKTPUUECKOTO
TOoKa. 3akoH Jlxoynsa-Jlenna 03.04.2025
83 03.04.2025
84 3axon OMa 115 MOJTHOM (3aMKHYTOM)
AIEKTPUYECKOH LIEeTTH 09.04.2025
KopoTtkoe 3ambikanue. JlabopaTtopHas
pabota «M3mepenne IJIC ncrounmka
85 0.5
TOKa ¥ €ro BHYTPEHHETO 10.04.2025
COTPOTHUBIICHUS
86 Permrenue 3agau 10.04.2025
DNeKTpOHHAs TPOBOAUMOCTH TBEPIBIX
g7 METAJJIOB. 3aBUCUMOCTb
COITPOTUBIICHUS METAJIJIOB OT 16.04.2025
TeMiiepaTypbl. CBEpXIpOBOIUMOCTh
88 DNEKTPUUECKUN TOK B BaKyyMe.




CBouCTBa IEKTPOHHBIX ITYYKOB

17.04.2025

89

[TonynpoBoAHUKH, UX COOCTBEHHAS U

MpUMeECHast MpoBoAUMOCTh. CBOKCTBA
p—n-nepexoxa. [loayrnpoBoJHUKOBEIE
puOOpHI

17.04.2025

90

DNEeKTpUUYECKUU TOK B PACTBOPAX U
pacriaBax 3JIeKTPOJIUTOB.
DNEeKTPOTUTHYECKAS TUCCOIHALINS.
DNeKTPOIn3

23.04.2025

91

DIEKTPUYECKUH TOK B PACTBOpaxX U
paciiaBax 3J€KTPOJIMTOB.
DIEeKTPONUTHYECKAs JUCCOLMALIHS.
DIIEKTPOJIN3

24.04.2025

92

DIIEKTPUYECKUU TOK B ra3ax.
CamocTosATENnbHBIN U
HECAMOCTOSITENIbHBINA pa3psia. MoJHus.
[Inazma

24.04.2025

93

DneKTprYecKrue IpruOOPHI U
YCTPOMCTBA M UX MPAKTHYECCKOE
npuMeHenue. [IpaBuiia TeXHUKH
0e301acHOCTH

30.04.2025

94

KonTtponbHas pabota no teme
«Qnekrpocraruka. [locTosHHbIN
aneKkTpudeckuil Tok. Toku B
pasnuuHbIX cpenax» /Beepoccuiickas
poBepoyHasi paboTa MpH MPOBEACHUN
Ha OyMa)XHOM HOCHUTEJIe

07.05.2025

95

O6o06maromuit ypok
«ONeKTPOANHAMUKAY

14.05.2025




96 O6o06maromuii ypok !

«DIIEKTPOIMHAMUKA» 15.05.2025
97 PesepsHbiil ypok. KonTpoiabHas |

paboTa no Teme "DieKTpoArHAMHUKA" 15.05.2025
08 PesepBHEIi ypok. O0oOmIarommiA ypok |

o remam 10 kacca 21.05.2025
99 PesepBubIit ypok. O600maromui ypok |

o remaMm 10 kacca 22.05.2025
100 PesepBubIit ypok. O600maromui ypok |

o temaM 10 kiracca 22.05.2025

OBUIEE KOJIMYECTBO YACOB I10 100

[TPOI'PAMME




11 KVIACC

KoanuecTBo 4acon DJIeKTPOHHBbIE
Ne Hara ungposbie
n/n Tema ypoxa Bcero Kontpoabnsie | Hpaxririeckie HU3yYeHHUs o0pa3oBaTe/ibHbIE
padoTsbI padoThI pecypest

| ITocTossHHBIE MAarHUTHI U KX | bubmmoreka [{OK
B3auMoO/IeiicTBUE. MarHUTHOE ToJIe. 04.09.2024 | https://m.edsoo.ru/ff0c9778

) BexTop MarHUTHOM MHAYKIIMH. |
JIMHMY MarHUTHOM MHIYKIUN 04.09.2024
MarauTHO€ 10Jie MPOBOIHUKA C

3 TokoM. OmbIT Dpcrena. 1 bubmuorexa [JOK
B3anmonericTBue mpoBOJHUKOB C 06.09.2024 | https://m.edsoo.ru/ff0c98fe
TOKOM

4 Pewrenne 3anau 1 11.09.2024

5 JlabopaTtopHnas pabora «3y4yeHue 1 | bubnuoreka [IOK
MAarHUTHOTO IOJIS KaTYLIKU C TOKOM) 11.09.2024 | https://m.edsoo.ru/ff0c98fe

6 JlelicTBME€ MarHUTHOTO TOJISl HA 1
MPOBOJIHUK ¢ TOKOM. Cuita Amriepa. 13.09.2024
JlaGopaTtopHas pabota

7 «HccnegoBanue AeicTBUS | 1 bubnuoreka [JOK
IIOCTOSIHHOTO MarHuTa Ha paMKy ¢ 18.09.2024 | https://m.edsoo.ru/ff0c9acO
TOKOM»

2 JlelicTBME€ MarHUTHOTO IOJIS HA |
IIPOBOJHMK ¢ TokoM. Cuita Amnepa. 18.09.2024

9 Pemrenue 3agau 1

20.09.2024




10

JlelicTBME€ MarHUTHOTO TOJISl HA
JBIKYIYIOCS 3apsDKCHHYIO YaCTHUILY.
Cuna Jlopenna. PaboTa cuibsl
Jlopenua

25.09.2024

bubmuoreka [JOK
https://m.edsoo.ru/ff0c9df4

11

DnekTpoMarHuTHast HHAYKIus. [loTok
BEKTOpPAa MAarHUTHOW MHAYKIUH.

25.09.2024

12

OJ1C unaykuun. 3akoH
AJIEKTPOMArHUTHOUW MHTyKITHH
®dapanes

27.09.2024

13

Pemenue 3agau

02.10.2024

14

JlaGopaTtopHnasi pabota
«HcciaenoBanue sIBJIEHUS
AIIEKTPOMArHUTHOW MHIYKIIUH»

02.10.2024

bu6moreka [IOK
https://m.edsoo.ru/ff0cal50

15

NuaykTuBHOCTH. SIBIEHUE
caMmonHAyKIuu. IJIC caMOMHIYKIIWH.
DHeprusi MarHuTHOTO TIOJIS KaTYIIKH
C TOKOM. DJIEKTPOMAarHUTHOE TI0JIC

04.10.2024

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

16

Pemrenue 3agau

09.10.2024

17

Texuuueckue YCTpOﬁCTBa Hn ux
IIPUMCHCHUC: IIOCTOAHHBIC MAIrHUTHI,
QJICKTPOMArHUThI, SJICKTPOABUI'ATCIIb,
YCKOPUTECIIN 3JIEMCHTAPHBIX YaCTHULI,
HWHAYKIITUOHHAA 11CYb

09.10.2024

18

O6o6maromuit ypok «MarautHoe
noJie. DIEeKTPOMAarHuTHAsT HHIYKIINS

11.10.2024

bu6mmoreka [JOK
https://m.edsoo.ru/ff0cab82

19

KonTposnpHas paboTa o teme

bu6mmoreka [JOK




«MaruuTHoe€ 1oiJie.
SHCKTpOMaFHI/ITHaSI I/IH,IIyKI_[I/ISI»

16.10.2024

https://m.edsoo.ru/ff0cad58

20

CB00OOIHBIE MEXaHUYECKUE
Kosebanus. ['apMoHMUEeCcKHe
KosieOanus. YpaBHEHHE
TrapMOHUYECKHX KOJIeOaHUH.

16.10.2024

bubmmorexa [{OK
https://m.edsoo.ru/ff0caf06

21

[IpeBpanienue sneprun

18.10.2024

22

JlabopaTtopHnast pabota
«HcciaenoBanue 3aBUCUMOCTU
Tepuoia MaJibIX KoJieOaHu# Tpy3a Ha
HHUTHU OT AJIMHBI HUTHU U MACCBI I'py3a»

23.10.2024

23

Konebarenbubid koHTYp. CBOOOAHBIE
JIEKTPOMArHUTHbIE KOJICOaHUs B
uzeanbHOM KoJe0aTeIbHOM KOHTYpE.
Amnanorust MeX1y MEXaHUYECKUMHU U
JIEKTPOMArHUTHBIMH KOJIeOaHUAMHU

23.10.2024

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cb820

24

®opmyna TomcoHna. 3aKoH
COXPaHEHHUS SHEPTUU B HJICATHBHOM
KoJie0aTeIbHOM KOHTYpE

25.10.2024

bu6mmoreka [JOK
https://m.edsoo.ru/ff0cb9c4

25

[IpencraBieHre 0 3aTyXarOIIMX
KosieOaHusx. BIHYKICHHBIC
MeXaHHYeCKHe Konebanus. Pe3onanc.
BbIHYXIeHHBIE 3JICKTPOMAarHUTHBIC
KoeOaHus

06.11.2024

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

26

Pemenue 3amau

06.11.2024

27

IlepemennbIn Tok. CHHYCOUJAJIBHBIN

bub6nmnoreka [JOK
https://m.edsoo.ru/ff0cbd34




MepEMEHHBIA TOK. MOIIHOCTH
IIEPEMEHHOTI0 TOKA.

08.11.2024

28

AMIUIMTY/IHOE U IEUCTBYIOLIEE
3HAYCHHUEC CUJIbI TOKA U HAIIPSXKCHUA

13.11.2024

29

Tpancdopmarop. [IponsBoactso,
nepeaaya u norpedieHne
ANEKTPUYECKOMN SHEPTUU

13.11.2024

30

YCTpOUCTBO U MPAKTHUECKOE
IIPUMEHEHHE IEKTPUIECKOTO 3BOHKA,
reHepaTopa NEPEMEHHOr0 TOKa,
JINHUU 3JIEKTpoIepeaady

15.11.2024

bubmmoreka [{OK
https://m.edsoo.ru/ff0cc324

31

DKOJIOTUYECKUE PUCKHU ITPU
IIPOU3BOJICTBE JIEKTPOIHEPTHH.
KynpTypa ncnonpzoBanus
JIEKTPOIHEPTUU B IOBCEAHEBHOW
KU3HU

20.11.2024

32

MexaHn4yeckue BOJIHBI, yCIOBUS
pacnpoctpanenus. [lepuoa. Ckopocthb
pacnpoCcTpaHeHus U AJUHA BOJHBI.
[TonepeuHsie ¥ MPOIOIBbHBIE BOJTHBI

20.11.2024

bu6mmoreka [JOK
https://m.edsoo.ru/ff0cca54

33

3Byk. CKOpOCTb 3ByKa. ' pOMKOCTh
3ByKa. BeicoTa ToHa. TemOp 3ByKa

22.11.2024

34

Pemenue 3amau

27.11.2024

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

35

ONEKTPOMAarHUTHBIE BOJHBI, UX
CBOHMCTBA U cKOpoCTh. [IIkana
3JIEKTPOMArHUTHBIX BOJIH

27.11.2024

bu6mmoreka [JOK
https://m.edsoo.ru/ffOccfe0

36

HpI/IHI_[I/IHLI paauoOCBA3H U




TeneBueHus. Passurue cpencrs 29.11.2024
cBs3u. Paguonokanus
KonTtponsHas padora «Konebanus n bubnuorexa [JOK
37
BOJIHBD» 04.12.2024 | https://m.edsoo.ru/ff0cc6f8
[IpssMonMHENHOE pacpOCTpaHEHNE
CBETA B OJJTHOPOJHOMU cpeae. bubnnorexa [JOK
38 .
Toueunslit ucTouHMK cBeTa. Jlyu 04.12.2024 | https://m.edsoo.ru/ff0cd350
cBeTa
OTtpaxeHue cBera. 3aKOHBI
39 oTpaxenus cBera. [locrpoeHune bubmorexa HOK
p o P 06.12.2024 | https://m.edsoo.ru/ffOcd4e0
M300paK€HUH B IJIOCKOM 3epKajie
[Ipenomnenne ceera. [lonHoe
40 BHYTpEeHHee oTpaxkeHue. [IpenensHbin bubnuoreka [JOK
YI0JI OJIHOTO BHYTPEHHETO 11.12.2024 | https://m.edsoo.ru/ff0cd7{6
OTpaXKeHUS
41 P
CHICHHE salad 11.12.2024
4 JlabopaTtopHas paborta «3mepenue bubnunoreka [JOK
MOoKa3aTesisl MPEJIOMIICHUS CTEKIIa 13.12.2024 | https://m.edsoo.ru/ff0cd67a
JIun3el. [locTpoenune nzoopakeHuii B bubnuorexa [JOK
43
JIAH3E. 18.12.2024 | https://m.edsoo.ru/ffOcddle
m ®dopmyrna TOHKOH JIMH3BI.
YBenuueHue JIuH3bI 18.12.2024
45 P
CHICHHE Saad 20.12.2024
JIaGoparopHas paboTa
4 n i
6 «MccnenoBanue CBOMCTB 75.12.2004

M300paXeHUH B IMH3AX)




Hucniepcus csera. CIIOXKHBIN cocTaB

47
oenoro ceera. LIper. 25.12.2024
43 JlaboparopHuas pabora «Habnronenme
JIMCIIEPCUH CBETA» 27.12.2024
49 WuTepdepennms cera. Audpaxims bubnuorexa [JOK
cera. udpakumonHas pemerka 10.01.2025 | https://m.edsoo.ru/ffOced22
P
50 elIeHHE 3a]1a4 15.01.2005
[TorepedHOCTh CBETOBBIX BOJIH. bubnuorexa [JOK
51
[Tonspuzanus ceera 15.01.2025 | https://m.edsoo.ru/ff0cf02e
OnTryeckue MpudOpsI U yCTPOiicTBa
2
5 1 YCIIOBUSI MX O€3011acCHOTO 17.01.2025
MIPUMCHCHHUS
53 P
elIeHHE 3a/1a4 2 01.2025
I'panu1pl MPUMEHUMOCTH
54 KJIACCUYECKOHW MexaHUKH. [locTynarsl bubnunoreka [JOK
CIIeIMaIbHOW TEOPUHU 22.01.2025 | https://m.edsoo.ru/ff0cf862
OTHOCHUTEIIbHOCTH
OTHOCHUTENBHOCTH OJTHOBPEMEHHOCTH.
55 3ameasieHne BpPEMEHU U COKpalleHue bubmmorexa [TOK
a p pattt 24.01.2025 | https://m.edsoo.ru/ffOcfad2
JUTAHBI
DHeprus U UMIYIbC PEISITUBUCTCKON
56 yacTulbl. CBA3b MACChl C SHEPTUEU U bubmmorexa [TOK
Het- p 29.01.2025 | hittps://m.edsoo.ru/ff0cfc68
HUMITYJIbCOM. DHEPTHUsl OKOS
7 P
5 elIeHue 3a1a4 79.01.2025
58 ®otonbl. opmyna [Inanka. Dueprus bubnunoreka [JOK




U UMITYJIbC (POTOHA 31.01.2025 | hittps://m.edsoo.ru/ff0cfel6
OTKpbITHE U HCCIEN0BAHNE Eu6 10K
nonmorexa
59 otoaddexra. O A.T.
poTosdpexTa. OnurTs: 05.02.2025 |  https://m.edsoo.ru/ffOcffc4
CroneroBa
3akonsl poTodrpdexra. YpaBHeHue
. di P P bubmmoreka [{OK
60 OunmrenHa it porodddexra.
05.02.2025 |  https://m.edsoo.ru/ff0d015¢
«Kpachas rpanuna» porosdpdexra
3akonbl poTodrpdexra. YpaBHeHue
61 DWHIITeWHa 0TO3((heKTa.
uHTerHa g Gotoaddexr 07.02.2025
«Kpachas rpanuna» porosddexra
62 P
CHICHHE Sajad 12.02.2025
Jasnenne ceera. OnbiTol I1. H.
63 JlebeneBa. XuMUYECKOE JICHCTBUE bubmorexa OK
AEEE. A 12.02.2025 | httpsy/m.edsoo.ru/ff0d04a6
cBeTa
TexHuyeckue ycTpoicTBa u
64 MPaKTUYECKOE MPUMEHCHHE:
(dhoToreMeHT, (HOTOIATIHK, 14.02.2025
COJIHEUHas OaTapesi, CBETOIUO/T
Pemenne 3agau mo reme «91eMEHTHI bubnuoreka [JOK
65 .
KBaHTOBOU ONTHKW 19.02.2025 | https://m.edsoo.ru/ff0d0302
66 Pemenne 3agad mo reme «DJI€MEHTHI
KBAHTOBOM OMTHUKM 19.02.2025
KonTtponsnas pabora «OnTuka.
67 OCHOBBI CIEIIMATIBHOW TE€OpUH bubmorexa HOK
H p 21.02.2025 | hittps://m.edsoo.ru/ff0cf610
OTHOCHUTEILHOCTH»
68 Monens aroma Tomcona. OnbIThI bubmuoreka [JOK
Pesepdopna mo paccessHUIO 0-4aCTHIL. 26.02.2025 | https://m.edsoo.ru/ff0d091a




[InanerapHas Mozaesb aToMa

69

[Tocrynater bopa

26.02.2025

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

70

W3nyuenue u noryomnieHue GoToHOB
IIPH NIEPEXOAE aTOMa C OJTHOTO
YPOBHS 3HEPrUu Ha Apyrou. Bubl
CIIEKTPOB

28.02.2025

71

Pemenne 3amau

05.03.2025

bubmmoreka [{OK
https://m.edsoo.ru/ff0dOafa

72

Bonnossle cBorcTBa yacTHIl. BoaHEBI
ne bpowuis. KopnyckyisipHo-
BOJIHOBOM nyayin3M. CIIOHTaHHOE U
BBIHY)KJICHHOE U3JTy4CHHE

05.03.2025

bu6moreka [IOK
https://m.edsoo.ru/ff0d0ca8

73

OTKpBITHE PATHOAKTUBHOCTHU. OMBITHI
Pesepdopna no onpeneneHuto
COCTaBa PaIMOAKTUBHOTO U3JTy4EHUS

07.03.2025

74

OTKpBITHE PATHOAKTUBHOCTHU. OMBITHI
Pesepdopna no onpeneneHuto
COCTaBa PaJIMOAKTUBHOTO U3Ty4EHUs

12.03.2025

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

75

Pemrenue 3agau

12.03.2025

76

CeowucTtBa anbda-, 6era-, raMmma-
u3ny4eHus. Biusaue
PaMOaKTUBHOCTH HA )KUBBIC
OpraHu3Mbl

14.03.2025

77

OTKpbITHE IPOTOHA U HEUTPOHA.
N3otonsl. Anbda-pacna.
DJNEeKTPOHHBIM U TIO3UTPOHHBIN OeTa-

19.03.2025

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d1162




pacnaz. I'aMma-usnydeHue

78

OHeprus cBA3U HyKJIOHOB B s/Ipe.
SnepHble peakuuu.

19.03.2025

79

SAnepubir peakrop. [Ipodaemsr,
MEPCIEKTUBBI, SKOJIOTHUESCKHE
ACIICKTHI SIIEPHOU SHEPICTUKU

21.03.2025

bubmmorexa [{OK
https://m.edsoo.ru/ff0d1356

80

OnemeHTapHble yacTUllbl. OTKpBITHE
MO3UTpOoHA. MeTo 1kl HAOIOIEHUS U

PErucCTpaiv 3JICMECHTAPHBIX YaCTHII.

02.04.2025

bubmmoreka [{OK
https://m.edsoo.ru/ff0d0e38

81

Kpyrnsliii cton «@yHaaMeHTAIbHbIE
B3aUMOJEUCTBHA. EqUHCTBO
(bu3nuecKou KapTUHBI MUpa»

02.04.2025

82

OTtanel Pa3BUTHA aCTPOHOMMHU.
[TpuknagHOE 1 MUPOBO33PEHYECKOE
3HaYCHUE aCTPOHOMUH.

04.04.2025

83

Bun 3Bé3na0ro Heba. Co3Be3musl.

09.04.2025

84

HJ'IaHeTBI, X BUAUMOC ABHKCHUC.
ComHeuHas cucreMa

09.04.2025

85

Counune. ConHeuHass akTUBHOCTD.
Hctounuk sueprun CoJiHIla U 3BE3]T

11.04.2025

86

3BE3b1, UX OCHOBHBIE
XapaKTEPUCTUKU. 3BE3/1bI TJIABHOU
MOCJIEeI0BATENbHOCTU. BHyTpeHHee
cTpoenue 38€31. COBpeMEHHBIE
MPEJCTABICHUS O IIPOUCXOKICHUHN U
sBosrounn COJTHIA U 3BE3]

16.04.2025

87

Muneunsin [1yrs — Hama I'anakTuka.




HOHO)KCHI/IC 1 IBUXXCHUC COJIHLIa B
T"anaktuke.

16.04.2025

88

lNamaktuku. Y€pHbIe AbIPBI B sApax
TaJaKTUK

18.04.2025

89

Bcenennas. Pa3z0eranue rajakTuk.
Teopus bosbmoro B3peIBa.
PennkroBoe uznmydeHue.
MeraranakTuka

23.04.2025

90

Hepemennsie mpo6iieMbl acCTpOHOMUU

23.04.2025

91

KonTtponpHas padota «1eMEeHTHI
aCTPOHOMHUU U aCTPOPHUIUKI»

25.04.2025

92

O6o06maromuit ypok. Ponb ¢pusuku u
ACTPOHOMHUH B SKOHOMHYECKOH,
TEXHOJIOTHYSCKOM, COIHAIbHON 1
3THYECKOH cdepax esTeIbHOCTH
YyeloBeKa

30.04.2025

93

O6o06matromuii ypok. Poss 1 mecto
(U3HUKN 1 aCTPOHOMHUH B
COBPEMEHHOM HAy4YHOU KapTUHE MHUpa

30.04.2025

94

Pemenue 3amau

07.05.2025

95

O6o06maromuit ypok. Ponb
(bu3nyecKoit Teopun B
(hopMHUpOBaHUH MTPEICTABICHHM O
(buznueckoit KapTuHE MUpPa

07.05.2025

96

Ob6o06uaromuit ypok. Mecto
¢u3nyecKkoit KapTUHBI MHpa B 001IEM

14.05.2025




PsAly COBPEMEHHBIX €CTECTBEHHO-
HAay4HBIX [IPEJCTABICHUN O IIPUPOLC

97

Pemenue 3amau

14.05.2025

08 PesepBHbIl ypok. MarautHoe noie. | bubnuorexa [JOK
DNeKTpOMarHuTHasE UHIYKITUS 16.05.2025 | https://m.edsoo.ru/ff0d1784
PesepBubiit ypok. Ontuka. OCHOBBI

99 CrielMaJIbHON TEOpUH 1 21.05.2005
OTHOCHUTEILHOCTH
Pesepnsrii ypok. KBantoBas ¢usuka.

100 DJIEMEHTHI aCTPOHOMUU U 1
acrpo s P 21.05.2025

101 HTtoroBslii ypok 3a Kypc cpeHen |
LIKOJIBI 23.05.2025

OBIIEE KOJIMYECTBO YACOB I10 101

I[TPOTPAMME







YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

METOANYECKHUE MATEPHUAJIBI IS YUUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET






AOKYMEHT NOANUCAH
3JIEKTPOHHOW nNoanumcbeio

CBEAEHUA O CEPTUD®UKATE 30

CepTuchukat 323345818813549925348293945354967287176906039505
Bnageney AHToHOBa Onkra BacunbeeHa

OedcTerTened C13.11.2023 00 12.11.2024



http://www.tcpdf.org

		2024-11-11T18:21:57+0500




