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HOACHUTEJIBHAA 3AIIMCKA

[Iporpamma mo ¢u3uke 0a30BOro YpOBHSI Ha YPOBHE CpEIHEro OOIIEro
oOpa3oBaHus pa3paboTaHa Ha OCHOBE IMOJOKEHUU M TPEOOBAHMM K pe3ysbTaTam
OCBOEHHSI OCHOBHOM 00pa3oBaTeNbHOW MHporpammsl, mnpeactaBieHHbix B OI'OC
COO, a Ttakxke ¢ yuérom denepaibHOll paboyeil mporpamMmbl BOCIUTAHUSA U
KOHUENIMU TIpenojaBaHus ydeOHoro mpeamera «@Dusumka» B 00pa30BaTEIbHBIX
OpraHu3aIusiXx Pocculickon Oenepanun, pean3yoImuX OCHOBHEIE
oOpa3oBaTeabHbIE IPOTPAMMBI.

CopepxaHue mnporpaMMmbl MO (U3MKE HAIMpaBiIeHO Ha (opMupoBaHUE
€CTEeCTBEHHO-HAYYHOM KapTUHBl Mupa oOyuawomuxcs 10-11 kmaccoB rmipu
oOydeHnH ux Qu3rke Ha 6a30BOM ypOBHE Ha OCHOBE CHUCTEMHO-JIESITEIbHOCTHOTO
nonxona. Ilporpamma mo ¢usuke coorBerctByeT TpeboBanusiMm GI'OC COO
IUTAHUPYEMBIM JIMYHOCTHBIM, MPEAMETHBIM M METANpeIMETHBIM pe3yJibTaTaM
oOydeHHsl, a TaKXKe YUYHUTHIBAET HEOOXOIMMOCTh PEaTU3alUU MEXKIPEIMETHBIX
CBs3ell (PU3MKM C €eCTECTBEHHO-HAyYHBIMU Y4eOHBIMHM TMpeameTamu. B Heit
OTIPEJICISIIOTCS. OCHOBHBIC IENM M3Yy4eHUsS (PU3UKU Ha YPOBHE CpPEIHEro OOIIero
o0Opa3oBaHus, TUIAHUPYEMbI€ PE3yJIbTaThl OCBOCHHS Kypca (PU3WMKH: JTUYHOCTHBHIE,
MeTanpeaMETHbIE, IPeIMETHbIE (Ha 0a30BOM YPOBHE).

[Iporpamma no ¢usmke BKIOYAET:

e IUIAHHUPYEMBIE pe3yJIbTaThl OCBOCHUS Kypca (U3UKH Ha 0a30BOM YPOBHE, B

TOM YHCJIE IPEIMETHBIE PE3YJIbTAThI 10 TOJaM 00yUYEeHMS;

e cojepkaHue yueOHoro npeamera «dusmka» 1o rogam o0y4eHuUs.

dusrka Kak Hayka o Hambosee OOIIMX 3aKOHAX MPHUPOJBI, BHICTyHas B
Ka4yecTBe yueOHOro MpeaMeTa B ILKOJE, BHOCUT CYLIECTBEHHBIH BKJIAJ B CUCTEMY
3HaHUN 00 okpyskaromeMm Mupe. LIkonpHBIN Kype PU3HKH — CHCTEMOOOpa3y O
JUIS €CTECTBEHHO-HAYYHBIX YU€OHBIX MPEIMETOB, NOCKOIbKY (PU3NUECKHE 3aKOHBI
JeXaT B OCHOBE TPOILIECCOB M SIBJICHUM, H3y4yaeMbIX XHMHEH, OHOJIOTHEH,
bu3mdeckoir reorpadueri um acTpoHommeil. lcmomb3oBaHWE W AKTHBHOE
OpUMeHEeHHEe  (U3NYECKUX 3HAHUW  ONpeseNseT XapakTep U pa3BUTHE
pa3HOOOpa3HbIX TEXHOJNOIMH B cdepe SHEpPreTHUKH, TPaHCIOPTa, OCBOCHHUS
KOCMOCa, IOJIy4eHHs] HOBBIX MAaTEpHUAJIOB C 3aJlaHHBIMU CBOWCTBAMM U JPYTHUX.
W3yuyeHue (QU3MKM BHOCUT OCHOBHOW BKJaJ B (POPMHpPOBAHHE E€CTECTBEHHO-
HayYHOW KapTHHBI MHpa OOydYarommxcsi, B (OpMHUpPOBaHHE YMEHHH MPUMEHSThH
Hay4YHBIH METOJ] IIO3HAHUS MTPU BBHIIOJTHEHUU UMH YU€OHBIX UCCIICJOBAHUA.

B ocHoBYy Kkypca ¢Gu3MKK JJ11 YPOBHS CpeIHEro oO0Imero oOpa3oBaHUs
IOJIOKEH psAd UAEH, KOTOpblE MOXKHO paccMaTpUBaTh KaK HPUHLUIBI €ro
MIOCTPOEHHUS.



Hoes yenocmnocmu. B COOTBETCTBUM C HEH KypC SBISETCS JIOTHYECKU
3aBEpHIEHHBIM, OH COAEPIKUT MaTepUal U3 BCEX pa3leioB (M3HMKH, BKIIOYAET KaK
BOMPOCHI KIIACCHYECKOW, TaK U COBPEMEHHOUN (PU3UKHU.

Hoes cenepanuzayuu. B COOTBETCTBUM € HEW Marepuan Kypca (U3HKU
o0beMHEH BOKpYr @Qu3nueckux Teopud. Beaymum B Kypce sBusercs
dopMupoBaHUE MPEACTABICHUNH O CTPYKTYPHBIX YPOBHSAX MaTEpHH, BEUIECTBE H
noJe.

Hoes eymanumapuzayuu. EE peanuzanus TpeArnosiaraeT HCIOJIb30BaHUE
TYMaHUTApHOTO TOTEHIMANa (U3NYECKOW HAYKH, OCMBICICHUE CBSI3U Pa3BUTHS
¢usukn ¢ pasBuTHEM OOIIecTBa, a TakkKe C MHPOBO33PEHUYCCKUMH,
HPaBCTBEHHBIMH U SKOJIOTHYECKUMU TIPOOIIEeMaMHu.

Hoess  npuknaonoti Hanpaenennocmu. Kypc ¢Gusuku npenmnosiaraet
3HaKOMCTBO C IMUPOKAM KPYTOM TE€XHHYECKHUX U TEXHOJIIOTUUYECKUX TPUIIOKECHUH
M3yYEHHBIX TEOPUH U 3aKOHOB.

Hoes sxonocusayuu peanusyeTcss TOCPEICTBOM BBEICHUS DIIEMEHTOB
COJIEp)KaHUs, TMOCBSIIEHHBIX OJKOJOTHYECKMM TMpoOJIeMaM COBPEMEHHOCTH,
KOTOPBIE CBSI3aHBI C Pa3BUTHEM TEXHHKH M TEXHOJOTHH, a TaKkKe OOCYKICHHS
npo0JIeM palMOHAIFHOTO MPUPOAOTIONB30BAHUS U YKOJIIOTUIECKOM O€30TTaCHOCTH.

CrepXKHEBBIMH DJIEMEHTaMH Kypca (U3UKA HAa YpPOBHE CpEAHEro OOIIero
oOpa3oBaHus SBIsOTCA (u3nueckue Teopuu (hopMHUpOBaHUE MPEICTABICHHUN O
CTPYKTYpE MOCTPOCHUSI PU3NYECKON TEOpUU, Poiau (yHIaMEHTAIbHBIX 3aKOHOB U
NPUHIIMIIOB B  COBPEMEHHBIX TMPEJACTABICHUSIX O TPHUpPOJAE, TpaHULAX
NPUMEHUMOCTA TEOPHM, Jii ONUCAaHUS €CTECTBEHHO-HAYYHBIX SBICHUH U
IIPOIIECCOB).

CHCTeMHO-/IeSITENIbHOCTHBIN MOAX0J B Kypce (U3HKU peanu3yeTcs MpexIe
BCEro 3a CU€T OpPraHM3allMU SKCICPUMEHTAIBHON NEITebHOCTH 00Yy4arouuxcs.
Jlns  GazoBoro ypoBHS Kypca (QU3MKM — 3TO HCIOJIB30BAHHE CHCTEMBI
(GPOHTAIBHBIX KPAaTKOBPEMEHHBIX JKCIIEPUMEHTOB H Ja0OpaTOpHBIX padoT,
KOTOpBIE B mMporpamme 1o (u3uke OOBESIUHEHBI B OONIUH CIIMCOK YUYCHHYECKUX
NPaKTHYECKUX palboT. Bhiienenne B yka3aHHOM IepedyHe J1abopaTopHBIX PadoT,
OPOBOJUMBIX JUISI KOHTPOJIE M OLIGHKH, OCYILECTBISETCS  yYaCTHUKaMH
0o0pa30BaTeIbHOrO IMpoLecca MCXOJs U3 OCOOCHHOCTEH IUIAaHUPOBAaHUS U
ocHamleHust kaOuHeta ¢u3uku. Ilpm sTomM oOecmeunBaeTcs OBIAJCHHE
O0y4aroUMMHCS YMEHHUSIMH MPOBOJUTH KOCBEHHBIE H3MEPEHHUS, HCCIEIOBAHMS
3aBHUCUMOCTEH (PU3MYECKMX BEJIMYMH W I[IOCTAHOBKY OIIBITOB IO TPOBEpPKE
NPEIOKEHHBIX THIIOTE3.

Bonbuioe BHMMaHME yAENSETCS PEUICHUIO PACYETHBIX M KadeCTBEHHBIX
3agay. [lpu 3TOM 1151 pacu€THBIX 3a7ad MPUOPUTETOM SIBISIOTCS 3aJaud C SBHO
3aJjaHHON (PU3MUECKON MOIETIbIO, TIO3BOJISIONINE TIPUMEHSATh N3YUYCHHBIC 3aKOHBI U



3aKOHOMEPHOCTH KakK M3 OJHOTO paszfenia Kypca, TaK U HMHTETPUPYS 3HAHUS W3
pa3HBIX pa3nesoB. [ KaueCTBEHHBIX 3a1a4 MPUOPUTETOM SIBIISIFOTCS 3a/IaHUS HA
O0OBsSICHEHHE TPOTECKaHUS (U3MUECKHX SBICHUHW W TIPOIECCOB B OKPYKAIOIICH
KU3HU, TpeOyromue BblOOpa (U3MUECKOW MOJAENU MJis CUTyallud HPAKTHKO-
OPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBum ¢ TpeboBanusmu DPI'OC COO K MarepualibHO-
TEXHUYECKOMY OOECIEeUeHHI0 Yy4eOHOro rmpolecca 0a30BBI ypOBEHb Kypca
bu3UKHM HAa YPOBHE CPEIHETO OOIIEro 00pa3oBaHus JOJKEH U3yUaThCs B YCIOBUAX
NPEeIMETHOTO KaOWHeTa (PU3WKH WU B YCJIOBHSX WHTETPUPOBAHHOTO KaOWHETa
NIPEIMETOB €CTECTBCHHO-HAYYHOr0 IMKiIa. B kabuHeTe (DU3WMKHM JOHKHO OBIThH
HEeoOXxoauMoe J1labopaTopHOe OO0OpYJIOBAaHME JUISl BBIMOJHEHUS YKa3aHHBIX B
nporpaMme 1o (PU3MKe YUYCHUUYCCKUX MPAKTUICCKUX PabOT M JEMOHCTPAIMOHHOE
o0opy10BaHUE.

JlemoHCTpanimonHoe o0OopynoBaHue (OPMHPYETCS B COOTBETCTBUU C
NPUHIIMIIOM MHUHUMAJIbHOW JIOCTATOYHOCTH W OOCCICYHMBACT IOCTAHOBKY
NEPEUNCICHHBIX B TporpaMMme Mo (U3HKE KIFOYEBBIX JEMOHCTPAIMHA IS
UCCIICIOBAHUS  W3Y4YaeMbIX SIBJICHHUH M  TPOILECCOB, OMIMPUYCCKUX |
(GyHIaMEHTaJIbHBIX 3aKOHOB, HX TEXHHYECKUX TPUMEHEHUH.

JlaGopatopHoe 00OpymOBaHUE ISl YYEHHYECKUX [MPAKTUYECKUX padoT
dopMupyeTcsi B BUe TEMaTHYECKUX KOMIUIEKTOB M OOECIeYMBAETCA B pacuére
OJIHOTO KOMIUIEKTa Ha JBYX oOydammuxcsi. TemMaTH4ecKue KOMIUICKTHI
nabopaTopHOro 00OPYIOBaHUSL JOJDKHBI OBITh TOCTPOEHBI HAa KOMIUIEKCHOM
UCIIOJIb30BAaHUM AHAJIOTOBBIX U IMGPOBBIX MPUOOPOB, a TAKKE KOMIIBIOTEPHBIX
U3MEPUTEIBHBIX CUCTEM B BUJE ITUPPOBBIX JTabOpaTOpHil.

OCHOBHBIMH LIEJIIMU U3yUeHUs GU3UKH B 001IeM 00pa30BaHUH SBIISFOTCS :

e (QopMHpOBaHHE HHTEpPECA M CTPEMIJICHHS OOYYAIOIUXCA K HAyYHOMY
U3YYCHHUIO TPUPOJbI, PA3BUTUE HX HWHTEJUICKTYaJbHBIX M TBOPUYECKHX
CIIOCOOHOCTEM;

e pa3BHUTHE MPEACTABICHUI O HAYYHOM METOJIe TTO3HAHUS B (HOPMHUPOBAHUE
MCCJIEI0BATEIHCKOTO OTHOMIEHHUS K OKPY KAIOIIUM SIBIICHUSIM;

e (opmMupoBaHHE HAYYHOTO MHPOBO33PEHHSI KaK pe3ysibTaTa H3y4YCHUS
OCHOB CTPOCHHsI MaTepuu U QyHIaMEHTAIBHBIX 3aKOHOB (DHU3UKU;

o (opmupoBaHne yMmMeHUW OOBSICHATH SBIEHUS C HCIOJIH30BAHUEM
bu3HUeCKUX 3HAHUIN W HAYIHBIX JOKA3aTEIbCTB;

e (opmupoBanue mnpejcCTaBICHUN O poiu (DU3UKH IS PA3BUTHS JPYTHUX
€CTECTBEHHBIX HAYK, TEXHUKHU U TEXHOJIOTHH.

JlocTikenne ITUX Ieliel 00ecTeunBaeTcs PeleHrneM CIeAyIonuX 3a7a4 B

MpoIecce u3yueHus Kypca (U3UKM Ha YPOBHE CPETHETO 00IIero 00pa3oBaHMs:



e TMpUOOpETECHUE CHUCTEMBI 3HAHUU 00 o0mux  (HU3NYECKUX
3aKOHOMEPHOCTSIX, 3aKOHAaX, TEOPUSIX, BKJIFOYAst MEXaHUKY,
MOJIEKYJIIPHYIO  (PU3UKY, 3JIEKTPOJMHAMUKY, KBAaHTOBYIO (U3UKY H
AIEMEHTBI aCTPOPU3UKH;

e (QopMHpOBaHHE yMEHUU MPUMEHIThH TEOPETUUYECKUE 3HAHUS IS
0oObsiICHEHUS (PU3MYECKUX SBJICHUM B TMPUPOAEC U IS TMPUHSITHUS
IIPAKTUYECKUX PELICHUN B IIOBCEHEBHOM KU3HU,

e OCBOECHHME CIOCOOOB pEHIeHUs Pa3MYHbIX 3a/Jad C SBHO 3aJaHHOM
¢usznueckoil Monenblo, 3ajay, MOAPa3yMEBAIOUIUX CAMOCTOSTENbHOE
co3/laHue (PU3NUECKON MOJCIH, aJICKBATHON YCIIOBUSIM 3a]1a4H;

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

e OBJIQJICHUE METOJIAMH CaMOCTOSATEIIPHOTO TUIAHUPOBAHUS W TPOBEACHUS
bU3UYECKUX DKCIEPUMEHTOB, aHalv3a W HHTEpHpeTaruu WHOOpMaInH,
OTIpeJIeNICHHs] IOCTOBEPHOCTH MOJIYYEHHOT'O pe3yiibTaTa;

e CO3JIaHUE YCJIOBUH ISl Pa3BUTHS YMEHUM MPOECKTHO-UCCIEI0BATEIBLCKOM,
TBOPYECKOM JEATEITbHOCTH.

Ha wuzyuenne ¢uszuku (0a30BbI ypOBEHb) Ha YPOBHE CpEAHEro OOIIero
obOpazoBanus oTBoauTcs 136 yacoB: B 10 kiacce — 68 vacoB (2 yaca B HEJIEIO), B
11 ximacce — 68 yacoB (2 yaca B HEJICIIO).

[Ipennaraemspiii B mporpamMme 1o (¢U3MKE TMepeyeHb JaOOpaTOPHBIX M
NPAKTHYECKUX paboT SBISETCA PEKOMEHIOBAHHBIM, YUYWTEIb JI€TAeT BBHIOOD
NPOBENICHUS JIa0OPAaTOPHBIX PAOOT W OMBITOB C YYETOM HWHIUBUIYAIbHBIX
0COOCHHOCTEH 00yYJarOITUXCS.



COAEPXAHUE OBYUYEHUA
10 KVIACC

Pasznen 1. ®u3nka u MeToAbl HAYYHOI'0 NO3HAHMS

®usuka — Hayka o npupozae. Haydnble MeTOIbl NO3HAHUSA OKPYKAIOLIETO
Mupa. Posb 3KcnepuMeHTa W TEOPUM B IPOLIECCE II03HAHUS IPUPOJBL.
DKCHEepUMEHT B (PU3HUKE.

MopenupoBanue (U3MUYECKUX SBIEHUM M mpoueccoB. HaydHble rumotessbl.
duznyeckre 3aKOHbI U TeOpUH. ['paHUIIBI TPUMEHUMOCTH (PU3UYECKUX 3aKOHOB.
IIpuHIUIT COOTBETCTBUS.

Ponb u mMecto ¢u3Mku B (GOPMUPOBAHUU COBPEMEHHON HAy4HON KapTHUHBI
MHpPA, B IPAKTUYECKOU ACATEIBHOCTH JIIOJICH.

Jlemoncmpayuu

AnanoroBele U UU(POBBIE HM3MEPHUTENbHBIE MPUOOPHI, KOMIIBIOTEPHBIE
JNATYUKHU.

Paznen 2. Mexanuka

Tema 1. Kunemamuxa

Mexannyeckoe aBmxeHHE. OTHOCUTEILHOCTh MEXAHHUYECKOTO JIBUKCHMUS.
Cucrema otcuéra. TpaekTopusi.

ITepemenienne, CKOpOCTh (CpelHsIi CKOPOCTb, MTHOBEHHAs CKOPOCTh) U
YCKOPEHHE MaTEepUAIbHOM TOUYKH, WX MPOCKIHUH HA OCH CHUCTEMBbI KOOpJHMHAT.
CiioxeHue nepeMenieHnil U CI0KEHUE CKOPOCTEH.

PaBHOMEpHOE W pPaBHOYCKOpPEHHOE MpsSMOJIMHEHHOEe IBIKEeHHE. | paduku
3aBUCUMOCTH KOOPJMHAT, CKOPOCTH, YCKOPEHMS, MNYyTH U TEpeMEIICHU
MaTepuaibHON TOYKH OT BPEMEHH.

CBoOoaHoe nazieHre. Y CKOpeHre CBOOOTHOTO A ICHHUS.

KpuBonuneintnoe  nBmkeHue. JIBMKEHME  MAaTepUaIbHOM TOYKH IO
OKPY’KHOCTH C IMMOCTOSSHHOM MO MOJIYJIF0 CKOPOCTBIO. YTJIOBasi CKOPOCTh, JIMHEUHAS
ckopocTtsb. [lepron u wacrora obpamenus. LleHTpocTpemMuTensHOe yCKOpEHUE.

TexHnueckue yCTpOMCTBA UM IPAKTUYECKOE NPUMEHEHHUE: CHUIAOMETDP,
JIBH>KEHUE CHAPSI0B, LICMIHBIE U PEMEHHBIE IIEpEIauH.

Jlemoncmpayuu

Mogenbp cucTeMbl OTCUETA, WILIKOCTPALMS KUHEMATUYECKUX XapaKTEPUCTHUK
JBUKEHHS.

[IpeoGpazoBanne ABMKEHUHN C UCTIOIB30BAHUEM TIPOCTHIX MEXaHU3MOB.

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

HaGnronenne aBukeHHsT Tena, OpOILIEHHOTO MOJ YrioM K TOPU3OHTY H
TOPU30HTAIIBHO.



N3mepenne yckopeHusi CBOOOJHOrO MaieHHUs.

Hanpagnenne ckopocTy Ipu ABUKEHUHU M0 OKPY>KHOCTH.

Vuenuueckuii skcnepumenm, nabopamopHwvie pabomwi

N3ydyeHnne HEpaBHOMEPHOTO ABHKECHHUS C LIEJIbIO ONPEACICHUS MIHOBEHHOU
CKOPOCTH.

UccnenoBanre COOTHOMIEHHUS MEXAY NYTSIMH, MPONIACHHBIMM TEIOM 3a
MOCJIEIOBATEIILHBIE pPaBHbIC MPOMEXKYTKH BpPEMEHM MpPU PABHOYCKOPEHHOM
JIBH>KEHUU C HAYaJIbHOW CKOPOCTBHIO, PABHOM HYIIIO.

N3yyenune nBUKEHUS IApUKa B BA3KOUW )KUJKOCTH.

N3yuenne nBuxeHus Tena, OpOIIeHHOT0 TOPU30HTAIBHO.

Tema 2. /lunamuka

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

Macca tena. Cuna. [Ipuniun cynepno3unuuu cui. Bropoit 3akoH HeroToHa
JUIs. MaTepuanbHON TOUku. TpeTuii 3akoH HproTOHA /1151 MaTepranibHbIX TOYEK.

3akoH BcemupHoro TtaroreHus. Cuna Tsbkectd. IlepBas KocMmuyeckas
CKOPOCTb.

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

Tpenue. Buasl TpeHus (Mokosi, CKoJIbKeHUs, kaueHusi). Cuna tpenus. Cyxoe
tpenue. Cuia TpeHUs! CKOJIBKEHUS U cujia TpeHus nokosi. Koadduument tpenus.
Cuiia conpoTUBIIEHUS MPU IBHXKEHUU Teja B KUIKOCTU WUJIU ra3e.

[TocTynarenpHOE M BpamiaTeabHOE JBUXKEHHUE a0COIIOTHO TBEPIOTO Tea.

MoOMEHT cuiabl OTHOCUTEIBHO OCH BpameHus. Iliedo cuibl. YcnoBus
paBHOBECHS TBEPJIOTO TENA.

TexHuueckne yCTpOWCTBA M MNPAKTUUYECKOE MPUMEHEHHE: MOAIINITHUKH,
JNBUKEHHE UCKYCCTBEHHBIX CITyTHHKOB.

Jlemoncmpayuu

SIBneHne uHEpIUH.

CpaBHeHHE MacC B3aUMO/ICHCTBYIOIIUX TE.

Bropoii 3akon HeroToHa.

N3smepenue cui.

CrnoxxeHue cui.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT JAe(hOpMAIIHH.

HesecomMocTts. Bec Tena npu yCKOpEHHOM MOIbEME U TTaJICHUH.

CpaBHeHUE CUJT TPEHUS MTOKOSI, KAYEHUS U CKOJIbKECHUSI.

VYcnoBus paBHOBecHs TBEPAOTro Tena. Buasl paBHOBECHS.

Vuenuueckuii sxcnepumenm, nabopamopmsie pabomol

N3yuenue nBuxeHus OpycKa 1o HaKJIOHHOM MIOCKOCTH.



UccnenoBanue 3aBUCMMOCTU CHJI YNPYTOCTH, BO3HUKAIOUIUX B MPYXKUHE U
pe3uHOBOM 00pasile, OT ux AedopMaliui.

HccnenoBanue yciioBUM pPaBHOBECHsS TBEPAOrO TeENA, HMEIOLIETO OCh
BpaICHUSI.

Tema 3. 3aKoHbl cOXpaHeHUA 8 MEXAHUKE

NMnynbe MatepuanbHOM TOUKH (Tejia), CHUCTEMBbl MaTepUAIbHBIX TOYEK.
NMnynbe cunbl U U3MEHEHHE MMITyJbCa Tejla. 3aKOH COXPAaHEHUS HMITYJIbCA.
PeakTuBHOE NBUKEHUE.

PaboTta criibl. MOIIHOCTE CHIIBL.

Kunernueckass sHeprusi marepuanbHOM TO4YkH. TeopemMa 00 H3MEHEHUH
KMHETUYECKON YHEPTHH.

[ToTenuuanbHas SHEPTHUs. [ToTenunanbHas SHEPTHS yIpyro
neopMupoBaHHONW  TpykuHbL.  [loTeHUMalbHAasT  SHEprus  Tejna  BOJM3U
NOBEPXHOCTH 3E€MJIU.

[ToTennnanbHple W HEMOTCHIMAIBHBIC  CHJIBI. CBsi3b  paboThI
HETMOTEHIIUAJIbHBIX CHJI C M3MCHCHHUEM MEXaHWYeCKOM HSHEPruu CHUCTEMBI TeJl.
3aK0H COXpaHECHHS MEXaHUYECKOW YHEPTHUU.

Yrpyrue v Heynpyrue CTOJIKHOBEHHS.

TexHu4eckne yCTpOMCTBA M NPAKTUYECKOE MPUMEHEHUE: BOJOMET, KOIEp,
NPYKUHHBIA MHCTOJIET, IBUKEHHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHHS UMITYJIbCA.

PeaktuBHOE IBMXEHUE.

[Tepexo MOTEHIMAIBLHON YHEPTUHA B KHHETHYECKYIO U 0OpaTHO.

Vuenuueckuii sxcnepumenm, nabopamopHsie pabomoi

N3yyenue aOCOMIOTHO HEYNPYroro yaapa ¢ MOMOIIBI0 JIBYX OIWHAKOBBIX
HUTSHBIX MasATHUKOB.

HccnenoBanue cBsi3u paOOTHl CHIIBI C U3MEHEHHEM MEXaHWYECKOW SHEpPruu
TeJIa Ha MPUMEPE PACTSIKEHUS PE3UHOBOTO KIyTa.

Pa3znen 3. MouiekyisipHasi pU3HNKa U1 TEPMOANHAMMKA

Tema 1. OcHosbl MONEKYAAPHO-KUHEMUUECKOU meopuu

OCHOBHBIE TOJIOKEHUS MOJEKYJISIPHO-KMHETUYECKOM TEOPUU M MX OIBITHOE
obocHoBanme. bpoyHoBckoe nBwxkenue. Juddysus. Xapaktep ABUKEHUS WU
B3aMMOJICVCTBUSA YacCTUI[ BemlecTBA. MoOJEnu CTPOEHHS Ta30B, JKUIKOCTEU U
TBEPIBIX TEJI U 00OBSICHEHHUE CBOMCTB BEIECTBA HA OCHOBE ATHUX Mojiesieil. Macca u
pa3Mepsl MoJiekyi. KomnmuectBo BemecTBa. [loctosHuas ABorapo.

TemnoBoe paBHoBecue. Temneparypa u €€ uamepenue. lllkana temmneparyp
Llenbcus.



Mogens upeanbHoro raza. (OCHOBHOE  ypaBHEHHME  MOJIEKYJSPHO-
KUHETUYECKOW TEOpUU UJCaTbHOTO raza. AOCONIIOTHash TeMmmepaTypa Kak Mepa
CpeIHEW KHWHETHMYECKOW SHEpPruM TEIUIOBOTO ABWKEHUS dYactull rasza. l[llkana
temrnieparyp KenbBuHa. 1'a3oBbeie 3akoHbl. YpaBHeHue MeHneneeBa—KianeipoHa.
3akoH [laneroHa. M30mponecchl B UI€AIBHOM Ta3e C MOCTOSHHBIM KOJIWYECTBOM
BenlecTBa. ['paduueckoe mnpencTaBIeHUE H30IMPOLIECCOB: H30TEpMa, H30X0pa,
u3o0apa.

TexHuueckue yCTpOMCTBA W MPAKTUYECKOE NPUMEHEHUE: TEPMOMETP,
OGapomeTp.

Jlemoncmpayuu

OnbIThl, JOKa3bIBAIONIME JUCKPETHOE CTPOCHHE BeliecTBa, (ororpaduu
MOJIEKYJI OPraHUYECKUX COCTUHEHUM.

OnpiTel 0 TUDPYy3UN KUAKOCTEH U ra30B.

Mopens OpOyHOBCKOTO IBUKEHUS.

Mopaens onbita HTepHa.

OnbITHI, JIOKA3bIBAIOIIIE CYIIECTBOBAHUE MEKMOJICKYJISIPHOTO
B3aUMOJICHCTBHUSI.

Mojenb, WILTIOCTpUPYIOIIAs MPUPOAY AABICHUS ra3a HA CTEHKH COCY/Ia.

OneITel, WIIIOCTPUPYIOIINE YPAaBHEHUE COCTOSHHS UICAJIBHOTO rasa,
U30IPOIIECCHI.

Vuenuueckuii sxcnepumenm, nabopamopHvie pabomoi

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

HccnenoBanne 3aBUCUMOCTU MEXKAY MapaMeTpaMu COCTOSTHUS Pa3peKEHHOTO
rasa.

Tema 2. Ochogbt mepmoOuHamMuKu

TepmonuHamuueckass cuctemMa. BHYTpeHHsIE SHEPrus TEPMOIUHAMUYECKON
CUCTEMBI U criocoObl e€ n3meHenus. KonmnyecTBo TeminoTel u pabora. BHyTpeHHss
SHEprus  OJHOATOMHOIO  MJAECAJbHOrO  rasa. Buasl  Temonepenayu:
TEIUIONPOBOIHOCTh, KOHBEKIIUS, U3JIIyUYCHHUE. Y JeIbHAsI TEIUIOEMKOCTh BELIECTBA.
KosmuecTBO TEmIIOTH IpU Teuionepenaye.

[Tonsitue 006 aamabatHom mporecce. IlepBbIii 3aKOH TEPMOIUHAMUKH.
[IpumeneHnne mepBOro 3akoHa TEPMOJWHAMUKH K u3omporieccaM. I 'paduueckas
UHTEpOpeTanus padoThl raza.

Bropoii 3akoH Tepmonunamuku. HeoOpatumMocTs MpolieccoB B PUPOJIE.

TermoBele  MammHbl.  [IpUHOMIIBL  JEWCTBUA  TEIUIOBBIX — MAallWH.
[IpeoOpa3oBanus HSHEPTUM B TEIUIOBBIX MamuHax. KodduimeHT mnone3Horo
nercTBus TerioBor MamwuHbl. [ukn KapHo m ero kod3g@uiveHT IMoae3HOTo
JNENUCTBUS. DKOJIOrMYECKHE MPOOIEMbI TETIIOIHEPTETUKH.



TexHuueckue yCTpPOMCTBA M MPAKTUYECKOE MPUMEHEHUE: JIBUTATENb
BHYTPEHHEI0 CrOpaHusi, OLITOBOM XOJIOIUIBHUK, KOHIUIITHOHED.

Jlemoncmpayuu

N3meHneHne BHYTpEHHEW JHEpPruM Tejia MPU COBEPIICHUH PabOTHI: BBUIET
npoOku u3 OyTBUIKK TOJI JCHCTBHEM CXKAaTOro BO3Jlyxa, HarpeBaHue sdupa B
JaTyHHOU TpyOKe MyTEM TpeHUsl (BUACOIEMOHCTPALIHS).

N3meneHne BHyTpeHHEN SHEPTHUM (TeMIIepaTyphl) Teja MpH TeIuionepeaye.

OnpiT 1Mo ananabaTHOMY pAacCIIMPEHHIO BO3yXa (OMBIT C BO3AYLIHBIM
OTHHUBOM).

Mopenu napoBoil TypOUHBI, IBUTATENsi BHYTPEHHETO CTOPaHUsl, PEaKTUBHOTO
JIBUTATEIS.

Vuenuueckuii sxkcnepumenm, nabopamopHvie pabomoi

N3Mmepenue yaenbHON TEINIOEMKOCTH.

Tema 3. Acpecamnwie cocmoanusa eeuwjecmea. DPazoevle nepexoonvl

[TapooOpa3zoBanue u koHaeHcanus. VcnapeHue u kumneHue. AOCONIOTHAS U
OTHOCHUTEJIbHAsl BJIAXXHOCTh BO3ayxa. HacklmeHHbld map. YjaenbHas TemioTa
napooOpa3zoBaHus. 3aBUCUMOCTh TEMIIEPaTypbl KUTIEHUS OT JaBJICHUS.

Tsépnoe Teno. Kpucramnuueckue u amopdHbie Tesna. AHU30TPOIUS CBOMCTB
kpuctamioB. JKunkue kpucrtamibl. CoBpeMeHHble Marepuaibl. llnaBieHue wu
KpUCTaITM3alus. Y nenbHas Teriora miasineHus. Cyonumanus.

VYpaBHeHUE TEIOBOTO OanaHca.

TexHuueckne yCTpOWCTBA M MNPAKTUYECKOE IPUMEHEHHE: TUTPOMETP U
IICUXPOMETP, KaJOPUMETP, TEXHOJIOTHH MOJIYYEHUSI COBPEMEHHBIX MaTepUajoB, B
TOM YHCJIE HAHOMATEPHUAIOB, U HAHOTEXHOJIOT U H.

Jlemoncmpayuu

CBoiicTBa HACHILIEHHBIX TAPOB.

Kunenuve npv noHWKEHHOM [1aBJICHUU.

CniocoObl u3MepeHuns BIaXXHOCTH.

HaGnronenne HarpeBaHus U MJIaBJICHUS KPUCTAUIMYECKOTO BEIIECTBA.

JleMOHCTpanus KpUCTaJlIoOB.

Vuenuueckuii sxkcnepumenm, nabopamopHvie pabomoi

N3Mepenne OTHOCUTENBHOM BIAXKHOCTH BO3/yXa.

Paznen 4. DieKTpoAMHAMHUKA
Tema 1. dnekmpocmamuxa
OnekTpuzauusi Ted. OJEeKTpUYecKuil 3apsa. J(Ba Buaa 3IEKTPUYECKHUX
3apsiioB. [IpOBOJMHUKYM, OUANEKTPUKU U MOJYNPOBOAHUKHU. 3aKOH COXpPAHEHUS
3JIEKTPUYECKOT0 3apsiaa.
B3aumoperictBue 3apsaoB. 3akoH KyioHa. ToueuHbIN SJIEKTPUYECKAN 3apsii.
Onektpuueckoe mnosie. Hanpsoxk€HHOCTh  anexkrpuueckoro mnoid. [IpuHinun



CYIIEpHO3UIUU DIIEKTPUUYECKUX ITOJIeU. JIMHUM HANpsKEHHOCTH DIIEKTPUYECKOTO
TIOJISL.

Pabora cun  asnekrpoctatuueckoro  moinsg.  llotenmuan.  PasnHocThb
NOTEHIUANOB. [IpOBONHUKM W AUDPNEKTPUKH B BJICKTPOCTATUYECKOM MOJIE.
Jlusnextpuyeckass IPOHUIIAEMOCTb.

DnekTpoeMKOCTh. KoHeHcaTop. DNeKTpOEMKOCTh IIOCKOTO KOHJIEHCATOPA.
DHeprus 3apsKEHHOTO KOHJIEHCATOPA.

TexHuyeckue yCTpOWCTBA U MPAKTUYECKOE IIPUMEHEHHUE: JIIEKTPOCKOIL,
ANEKTPOMETP, DJEKTpOCTaTHYecKas 3allluTa, 3a3€MIJICHHE 3JEKTPONpUuOOpOB,
KOHJICHCATOP, KOMUPOBAJIbHBINA annapar, CTPyWHbBIN OPUHTED.

Jlemoncmpayuu

Y CTpONCTBO U NIPUHIMUIT JEUCTBUS DJIIEKTPOMETPA.

B3aumopelicTBre HaRNEKTPU30BAHHBIX TEI.

DIEKTPUUECKOE TI0JIE 3apSIKEHHBIX TEJL.

[TpoBOIHUKH B 3JIEKTPOCTATUUECKOM IOJIE.

DneKTpocTaTuyecKas 3anuTa.

JIMPNEKTPUKH B AIEKTPOCTATUYECKOM IIOJIE.

3aBUCUMOCTh  JJIEKTPOEMKOCTH IUIOCKOIO KOHJAEHcaTopa OT IUIOLIAau
IJJACTUH, PACCTOSIHUS MEXKIY HUMU U TUDJIEKTPUUECKON IIPOHUIIAEMOCTH.

DHeprus 3apsKEHHOT0 KOHIEHCATOpA.

Vuenuueckuii sxcnepumenm, 1abopamopHsie pabomsl

N3mepenne aneKTpoEMKOCTH KOHIEHCATOPA.

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

DNEeKTpUYECKU TOK. YCJIOBUS CYIIECTBOBAHUSA BJIEKTPUUECKOTO TOKA.
Ncrounuku Toka. Cuna toka. [locTosHHBIN TOK.

Hanpsixenue. 3akon OMa 11 yyacTka LEemu.

DIEKTPUUECKOE COMPOTUBJIIEHUE. YIEIbHOE CONPOTHUBICHUE BEIIECTBA.
[TocnenoBaTrenpHOE, MapaJUIEIbBHOE, CMEIIAHHOE COEIMHEHNE POBOIHUKOB.

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

DNEeKTpOJABWKYIAsl CHJIAa U BHYTPEHHEE CONpPOTHBICHUE HCTOYHUKA TOKA.
3akoH OMa 151 MOJTHOM (3aMKHYTOM) 3eKTpruyeckoi nenu. KopoTrkoe 3aMbIKaHuE.

ONEeKTpOHHAs ~ MPOBOJAMMOCTh  TBEPABIX  METALIOB.  3aBHCUMOCTH
CONPOTHUBIICHUS] METAIJIIOB OT TeMnepaTypbl. CBEpXIPOBOIUMOCTb.

DNEeKTpUYeCKui TOK B BakyyMme. CBOKCTBA AJIEKTPOHHBIX MTYYKOB.

[TonynpoBogHUKWY. CobGcTBeHHas 151 IIPUMECHAas MIPOBOAUMOCTD
noyrynpoBoAHUKOB. CBolicTBa p—N-niepexona. [lonynpoBoHUKOBEIE TPUOOPHI.

DJIEKTpUYECKU TOK B pacTBOpax M  paciuiaBax  dJICKTPOJIMTOB.
DIIEKTPONUTHYECKAs TUCCOUUALUA. DIEKTPOIIN3S.



DJIEKTpUUYECKU TOK B Ta3zax. CaMOCTOSATENbHBIM M HECAMOCTOSATEIbHBIN
paspsan. Momuus. [Lnazma.

TexHuueckue yCTpOMCTBA M MPAKTHYECKOE TMPHUMEHCHHUE: aMIIEPMETP,
BOJILTMETP, pEOCTaT, HUCTOUYHUKUA TOKA, DJIEKTPOHArpeBaTeIbHbIE MPUOOPHI,
AIEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP COMPOTUBIICHUS, BAKYYMHBIN U0,
TEPMUCTOPHI U POTOPEIUCTOPHI, OJTYITPOBOAHUKOBBIN TUO]I, TAJIbBAaHUKA.

Jlemoncmpayuu

N3Mepenune cuiibl TOKa U HapsIKEHUS.

3aBUCUMOCTh CONPOTHUBICHUS IUIMHAPUYECKUX IMPOBOJHUKOB OT JIJIMHBI,
IUIOILAIN MTONIEPEYHOr0 CEYEHUS U MaTepHaa.

CmemaHHOE COeAMHEHNE TPOBOAHUKOB.

[IpsmMoe wu3MepeHue dIEKTpOABWKYLIEH cuibl. KOpoTkoe 3ambIKaHue
raJbBaHUYECKOTO JIEMEHTA U OLICHKA BHYTPEHHETO0 CONPOTUBIICHHUS.

3aBUCHMOCTH CONPOTUBIICHHSI METAJUIOB OT TEMIEPATYPHI.

[IpoBOAUMOCTB 3JEKTPOJIUTOB.

HckpoBoli paspsa ¥ MPOBOJAUMOCTE BO3yXa.

OnHOCTOPOHHSSI IPOBOJIUMOCTD THO/IA.

Vuenuueckuii sxkcnepumenm, nabopamopHsie pabomoi

N3ydeHne cMemanHoro COeIMHEHNs PE3UCTOPOB.

N3Mmepenune 37eKTpOABMKYIIEN CHIIBI UCTOYHMKA TOKAa U €r0 BHYTPEHHETO
COIIPOTUBJICHUS.

HaGmronenue snexktpoinusa.

MexnpeaMeTHbIe CBA3H

N3yuenue kypca ¢usuku 6a3oBoro ypoBHA B 10 Kiiacce OCYIIECTBISIETCS C
Y4ETOM COJAEPKATEIBHBIX MEXIIPEAMETHBIX CBSI3€M C KypcaMHU MAaTEMaTHKHU,
OMOJIOrMH, XUMHH, TeorpadHu U TEXHOJIOTHUH.

Mesicnpeomemnvle noHamus, CBSI3aHHBIE C M3yYEHHEM METOJIOB HAYyYHOTO
MO3HAHUS: SBJICHUE, HAy4HbIH (akT, rumore3a, (uU3MUecKass BEIUYMHA, 3aKOH,
Teopus, HaOMIOACHUE, SKCTIEPUMEHT, MOJICIIUPOBAHUE, MOJIEITh, H3MEPEHUE.

Mamemamuka: penieHUE CHCTEMbl YpPAaBHEGHMI, JHMHEWHas (QYHKIHS,
napabosna, runep6ona, ux rpaukd U CBONCTBA, TPUTOHOMETPHUUYECKHE (DYHKIIUH:
CHUHYC, KOCHHYC, TAHT€HC, KOTAHI'€HC, OCHOBHOE TPUI'OHOMETPUYECKOE TOXKIAECTBO,
BEKTOPBI U UX MPOECKIIMU HA OCH KOOPJNHAT, CIIOKEHHUE BEKTOPOB.

buonozus: Mexanndeckoe NBIKEHHE B JKMBOU mpupoae, auddysus, ocMoc,
TEIUIOOOMEH XUBBIX OPraHW3MOB (BHJIBI TEIJIONEpEavr, TETUIOBOE PaBHOBECHE),
AJIEKTPUYECKUE SBJICHUS B KUBOU IPUPOJE.

Xumus: TUCKPETHOE CTPOEHUE BEILIECTBA, CTPOCHUE ATOMOB U MOJIEKYJ, MOJIb
BEILIECTBA, MOJISIPHAs Macca, TEIUIOBbIE CBOMCTBA TBEPIBIX TEIN, XKUJIKOCTEH W



ra3oB, JJIEKTPUYECKHE CBOWCTBA METAJUIOB, AJIEKTPOJUTHYECKAs THCCOLMALIMS,
raJbBaHUKa.

l'eocpacghus: BNaXXHOCTh BO3/1yXa, BETPbI, 0apOMETP, TEPMOMETP.

Texnonoeus: npeoOpazoBaHUE ABWKEHUN C HMCIOJIb30BAHUEM MEXaHU3MOB,
y4€T TpPEHHs] B TEXHUKE, IMOJAIIMIIHUKH, HCIOJIb30BAHUE 3aKOHA COXPAaHEHUS
UMITyJIbca B TEXHUKE (pakera, BOJOMET U Jpyrue), ABUTATENb BHYTPEHHEIO
cropanusi, naposasi TypOuHa, ObBITOBOM XOJOJIUIBHUK, KOHIUIIMOHEDP, TEXHOJIOTHH
NOJIyYEHUSI COBPEMEHHBIX MAaTE€pUAJOB, B TOM YHCIE HAHOMATEPHAIOB, U
HAHOTEXHOJIOTMH, JJIEKTPOCTATUYECKas 3alluTa, 3a3eMJICHUE 3JIEKTPONpPHUOOpPOB,
KCEpOKC, CTPYWHBIN IIPUHTED, AJIIEKTPOHATrPEBATEIbHBIE npuOopHl,
AIEKTPOOCBETUTENbHBIE TPUOOPHI, FAIbBAHUKA.

11 KJIACC

Paznen 4. JaekTpoguHaMHuKA

Tema 3. Macnummnoe none. I1eKmpomazHuUmMHaAs UHOYKUUA

[ToctosiHHbIE ~ MarHuThl.  B3auMoneicTBME  MOCTOSSHHBIX ~ MarHUTOB.
MaruautHoe mone. Bekrop MarHuTHOM uHaykiuu. [IpuHIUN cynepno3uiuu
MAarHUTHBIX IOJEH. JIMHMM MarHuTHOW MHAYKUMU. KapTuHa JIMHWNM MarHUTHOU
WHIYKUIWHU TOJIS1 TIOCTOSIHHBIX MarHUTOB.

MaruutHOoe TOJI€ TPOBOJHMKA C TOKOM. KapTuHa JMHUN WHIYKUUAH
MAarHUTHOTO MOJIsl JJIMHHOTO MPSIMOrO MPOBOAHUKA W 3aMKHYTOIO KOJIBIIEBOTO
IPOBOJIHMKA, KaTyIIKU ¢ TOKOM. OnbIT OpcTtena. BzaumoaencTeiue mMpoBOAHUKOB C
TOKOM.

Cuna AMnepa, €€ MOJlyJIb U HampaBJICHHUE.

Cuna Jlopenna, e€ MOyJib U HampaBlieHUE. J[BUKEHHE 3apsiAKEHHOW YaCTHUIIbI
B OJHOPOJHOM MarHuTHOM mosie. PaGora cuitbl Jlopenta.

SlBneHne BIIEKTPOMAarHUTHOM HWHAYKOUH. [IOTOK BeEkTOpa MarHUTHOM
UHAYKUUHA. OJEKTPOABMKYIIAs CHJIa HMHAYKUUU. 3aKOH 3JIEKTPOMAarHUTHOM
unaykuun dapanes.

BuxpeBoe nsnekTpuyeckoe moJie. ODJIEKTPOJABIKYILIAs Cula HHAYKIUU B
IIPOBOJHUKE, IBUKYIIEMCS IOCTYNATEIbHO B OAHOPOIHOM MarHUTHOM ITOJIE.

[IpaBuno Jlenua.

NHnykTuBHOCTh.  SIBIEHHME CaMOMHAYKIMHU. OIEKTPOJABIKYIIAs  CHIIA
CaMOMHIYKIINH.

DHeprusi MAarHUTHOTO TOJI KATYIIKUA C TOKOM.

DNEeKTPOMArHUTHOE TOJIE.

TexHnuecknue yCTpPOMCTBA M MPAKTUYECKOE MPUMEHEHHUE: TIOCTOSIHHbBIC
MAarHuThbl, BJEKTPOMArHUTHI, BJIEKTPOABUTATENIb, YCKOPUTEIU 3JIEMEHTapHBIX
YacTUll, UHIYKIIMOHHAS TIEYb.



Jlemoncmpayuu

OmneIiT Opcrena.

OTKIJIOHEHHE JIEKTPOHHOTO ITyYKa MarHUTHBIM I1OJIEM.

JIMHMY MHIYKIIMU MarHUTHOTO IOJIS.

B3aumopericteue 1ByX NPOBOJIHUKOB C TOKOM.

Cuna Amnepa.

JlelictBue cuiibl JIopeHIia Ha HOHBI DJIEKTPOJIUTA.

SIBneHne 2IEKTPOMAarHUTHOM MHYKIIVH.

IIpasuno Jlenua.

3aBUCHMOCTD DJIEKTPOABMKYLIEH CHUJIbI UHAYKIUU OT CKOPOCTH MU3MEHEHUS
MAarHUTHOTO MOTOKA.

SIBneHne caMOMHIYKIUU.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomol

N3ydeHre MarHuTHOTO MOJISl KATYIIKH C TOKOM.

HccnenoBanue 1eiicTBUS MOCTOSHHOIO MarHUTa Ha PaMKy C TOKOM.

HccnenoBanue sBIEHUS 3JIEKTPOMArHUTHON MHAYKIUU.

Paspnen S. KoneOanusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoOMazZHUmMHbIE KONEOAHUA

Konebarenbnas  cuctema.  CBOOOJHBIE  MeXaHWYEeCKHE  KoseOaHMUS.
INapmonnyeckue konebanus. [lepuon, vacrora, ammutyna u ¢asza KojleOaHUM.
[IpyxuHHBI MasgTHUK. MaTeMaTU4YECKUH MAasiTHUK. YPaBHEHHE TapPMOHHYECKUX
kosieOanuii. [IpeBpalenrie sHeprun Npy rapMOHUYECKUX KOJICOaHUSX.

Konebarenbubiit koHTyp. CBOOOIHBIE AJIEKTPOMArHUTHBIE KOJeOaHHS B
UJCATBHOM KOJe0aTeTbHOM KOHType. AHAJIOTUS MEXKIYy MEXaHUYECKUMH H
ANEKTpOMarHuTHeIMU  KoJeOanusimu. dopmyna Tomcona. 3akoH coXpaHEHUS
SHEPTUU B UJCATHHOM KOJIeOaTeIIbHOM KOHTYPE.

[IpencraBienne o 3aTyxaromuX KojleOaHUsAX. BBIHYKIEHHBIE MEXaHUUYECKUE
koneOanus. Pezonanc. BeiHyKI€HHbBIE DIIEKTPOMAarHUTHBIE KOJICOaHUSI.

[lepemennbiii  TOK. CHUHYCOMIANbHBIA TEPEMEHHBIH TOK. MOIIHOCTH
NEPEMEHHOI0 TOKa. AMIUIUTYJHOE M JICMCTBYIOLIEE 3HAYEHHE CHJIBI TOKa H
HaIPSAKEHUS.

Tpancdopmarop. [IponsBoacTBo, mepenada U MOTPEOICHNUE AIEKTPUUECKOU
SHEPIruM. DKOJOrMYECKUE PUCKU MPHU MPOU3BOJCTBE 3JeKTpodHepruu. Kynbrypa
VCIIOJIb30BAHUS JIEKTPOIHEPTUM B OBCEIHEBHOW JKU3HM.

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

Jlemoncmpayuu

UccnenoBanre napaMeTpoB KoJjieOaTeIbHOM CHCTEMBbI (MPYXUHHBIA WIH
MaTeMaTU4eCKUM MasiTHUK).



HaGmonenue 3aTyxaronmx KoiaeoaHu.

HccnenoBanne cBOWCTB BbIHYXICHHBIX KOJIEOAHUN.

HaGmonenue pesonanca.

CB0OOOIHBIE AIIEKTPOMArHUTHBIE KOJIEOAHMS.

OcuumiorpaMMbl (3aBUCUMOCTH CHJIBI TOKA U HANPSDKEHUSI OT BPEMEHM) IS
AJIEKTPOMArHUTHBIX KOJIEOAHUIA.

Pe3onanc mnpu mocienoBaTEIbHOM COEIMHEHUHU PE3UCTOpPA, KaTYIIKH
UHAYKTUBHOCTH M KOHJIEHCATOPA.

Mopaenb TMHUM 3JeKTponepeIadHn.

Vuenuueckuii sxkcnepumenm, nabopamopHsie pabomoi

HccnenoBanne 3aBUCUMOCTU MEpPUOA MalbIX KojeOaHMH Ipy3a Ha HUTH OT
JUTMHBI HUTH M Macchl Ipy3a.

HccnenoBanne mMepeMEHHOT0 TOKa B LENM W3  TOCJIEA0BATEIbHO
COEIMHEHHBIX KOHJIEHCATOPa, KAaTYIIKA U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmMpOMAZHUNIHbBLE 60TIHbL

MexaHudeckue BOJHBI, yclioBUs pacnpoctpanenus. Ilepuon. CkopocTb
pacnpocTpaHeHusi W JJMHa BOJHBL. [lomepeyHble M TPOJOJIbHBIE BOJIHBI.
Nutepdepennus u qudpakims MEXaHUUECKUX BOJTH.

3Byk. CkopocTb 3ByKa. [ pomkocTh 3Byka. Beicota Tona. TemOp 3ByKa.

DNEeKTPOMArHUTHBIE BOJIHBL. Y CJIOBHUSl M3JyYECHHS SJIEKTPOMATHUTHBIX BOJIH.
B3aumuas opuentanusi BektopoB E, B, V B anektpomaruutHoil BosiHe. CBOMCTBA
AJNIEKTPOMArHUTHBIX BOJIH: OTPA)XXEHHUE, MpEIOMIICHUE, MOIsSpU3anus, AUPpaKius,
unTepdepennns. CKOpoCTh ANEKTPOMArHUTHBIX BOJIH.

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

[TpuHUMIIBI paguOCBA3U U TENEBUICHUS. Pannonokanus.

DIEKTPOMArHUTHOE 3arpsI3HEHUE OKPYKAIOLIEH CPEbI.

TexHuueckne yCTpOWCTBA M NPAKTUYECKOE IPUMEHEHUE: MY3bIKAJIbHbIC
UHCTPYMEHTHI, YJIbTPa3BYKOBasl JMArHOCTHMKAa B TEXHHKE W MEIHUIIMHE, pajap,
paauonpuéMHUK, TeJIEBU30p, aHTeHHa, TenedoH, CBY-neyn.

Jlemoncmpayuu

ObpazoBaHue 1 pacpoOCTpaHEHUE MONEPEYHBIX U MPOIOJIBHBIX BOJIH.

KoneOG:mromeecs Teno Kak HCTOYHUK 3BYKA.

HaGmronenne oTpakeHHs ¥ MPEIOMIICHUS MEXaHUYECKUX BOJTH.

Hab6monenne natepdepeniny u Audpakiinu MeXaHUIeCKUX BOJTH.

3BYKOBOM PE30HAHC.

HaGmronenne cBsSI3M TPOMKOCTH 3BYyKa W BBICOTHI TOHA C aAMIUIATYAOU H
4acTOTOU KOJIeOaHUI.



HccnenoBanue CBOMCTB DJIEKTPOMATHUTHBIX BOJIH: OTpaKeHUe,
MpesioMJIeHUE, MO pu3anus, J1udpakums, UHTepPepeHIus.

Tema 3. Onmuxa

I'eomerpuueckas ontuka. [IpsMonuHEWHOE pacnpoCTpaHEHUE CBETA B
ofgHOopoaHou cpene. JIyu ceera. TouedHbIi HICTOYHHUK CBETA.

OtpaxkeHue cBeTa. 3aKOHBI oTpaxeHus: cBeTa. [locTtpoeHue nzoOpaxeHuil B
IJIOCKOM 3€pKaje.

[Ipenomiienue cBeTa. 3aKOHBI IPEJIOMIICHUS cBeTa. AOCOIOTHBIN MMOKAa3aTelb
npenomieHus. IlonHoe BHyTpeHHee oTpaxkeHue. [IpenenbHblii yroa MOJHOTO
BHYTPEHHET'0 OTPaKEHUS.

HNucniepcus cBeta. ClioxHBIN cocTaB O6emnoro cBera. L[BeT.

ColOuparomue u pacceuBaromue JuH3bl. ToHkas JuH3a. DokycHoe
paccTosiHMEe W ONTHYecKash cujia TOHKOW JMH3bI. [locTpoeHue wnzoOpakeHuil B
coOuparIMx U paccenBaronux JuH3ax. opMyna TOHKOW JIMH3BL. YBEJIUYCHHE,
JlaBaeMOoe€ JINH30M.

[Ipenensl NPUMEHUMOCTH TEOMETPUIECKON ONTHUKH.

BonnoBas ontuka. WnaTepdepenuuss cBera. KorepeHTHbIE HCTOYHHKHU.
VYcnoBus HaOMOICHUS MAaKCUMyMOB U MHHUMYMOB B HHTEp(EpeHIIMOHHOMN
KapTUHE OT ABYX CUH(}A3HBIX KOTEPEHTHBIX UICTOYHUKOB.

Hudpakuusa cseta. JudpakiumoHHas peméTka. YciaoBHe HaOIIOACHUS
[JIABHBIX ~MAaKCUMyMOB TIpM NaJA€HUH MOHOXPOMATHYECKOIO CBETa Ha
TU(GPaKIUOHHYIO PEIIETKY.

[Tonstpuzanms ceera.

TexHuueckne yCTpoWCTBA U NPAKTUYECKOE MPUMEHEHHE: OYKH, JIyIa,
doToamnmapar, NPOSKIMOHHBIN amnmapar, MHKPOCKOI, TEJIECKON, BOJIOKOHHAs
OMNTHKA, TUPPAKIIMOHHAS PEIIETKA, MOJISPOUI.

Jlemoncmpayuu

[IpssMONMHEWHOE pacCIpOCTPAHEHUE, OTPAKEHHE U MPEIOMIIEHUE CBETA.
OnTuaeckue mpuOopHI.

[TonHoe BHyTpeHHEE OTpakeHne. Moienb CBETOBOAA.

HccnenoBanne cBOWCTB H300paKeHUI B JIMH3AX.

Mogenn MUKpPOCKOIIa, TeJIeCKOomna.

Ha6monenne naTepdepeHInm CBETA.

Hab6mronenne nudpakiyu ceera.

Ha6monenne nucnepcuu cBera.

[TonyueHnue cekTpa ¢ MOMOUIBIO MPU3MBI.

[TonydeHne criekTpa ¢ MOMOIIBI0 TH(PPAKITMOHHON PEIIETKH.

HaGntonenue nonsipuzanuu cBeTa.

Vuenuueckuii sxcnepumenm, nabopamophwvie pabomwi



N3mepenue nmokasaresns NpeaoMIIEHUS CTEKIIA.
HccnenoBanrie cBOWCTB M300paXKeHUI B JIMH3AX.
HaGmronenue nucnepcuu ceera.

Pa3zznesn 6. OcHOBBI cIeNMATIBLHON TEOPUH OTHOCUTEIBHOCTH
['paHnupl  NPUMEHUMOCTHM  KJIACCUYECKOW  MEXaHUKHU. [ToctynaTel
CIIEHUAJIBHOW TEOPUM OTHOCUTEIBHOCTU: WHBAPUAHTHOCTH MOXYJIS CKOPOCTH
CBETA B BaKyyMe, IPUHLIUI OTHOCUTEJIBHOCTH DWHILITEHHA.
OTHOCUTENBHOCTh OJTHOBPEMEHHOCTHU. 3aMEJIEHUE BPEMEHU U COKpAILCHHE
JUTVHBI.
DOHeprus U UMIYJIbC PEASATUBUCTCKONW YACTHIIBIL.

CBs13b MacCHI C 3HepI‘HefI U UMITYJIbCOM peHHTI/IBI/ICTCKOﬁ qaCTHUILBI. QHCPFI/IH
ITOKO4.

Pazgen 7. KBanToBas pusuka
Tema 1. Dnemenmul KBAHM OGO ONMUKU
®dotonbl. Dopmyna [lnanka cBsi3u SHEPTHHM (POTOHA C €r0 YACTOTOM. DHEPrus
¥ UMITYJbC (HOTOHA.
OtkpeiTue u uccienoBanue Gorodrddexra. OnbiTel A. I'. CroneToBa. 3aKOHBI

doToaddexra. YpapHenue DiHmTerHa st Pororddekra. «KpacHas rpaHuiia
dboTorddexra.

JaBnenue ceera. OnwiTel I1. H. JIeGenena.

XUMHYECKOE JIEUCTBUE CBETA.

TexHuueckne yCTpoicTBA W MPAKTUYECKOE TMpPUMEHEHHEe: (POTOAIEMEHT,
dboTomaTunK, coiHeUHas 6aTapesi, CBETOIHO/I.

Jlemoncmpayuu

®dotor(deKT Ha yCTaHOBKE ¢ IIMHKOBOM TIJIACTUHOM.

Hccnenoranue 3akoHOB BHeHero ¢hoTo3ddexra.

Cseronuos.

Conneunas Oartapest.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmbiTel Pesepdopaa mo paccessHUIO o -4acTHIL.
[Inanerapnas Mmogmens aroma. lloctymatel bopa. M3nyuenme u mnornoueHue
(GOTOHOB TpW TMepexojie aToMa C OJHOTO YPOBHS DSHEPrUM Ha Apyroun. Bumwl
crekTpoB. CIEKTp YpOBHEW SHEPTUU aTOMa BOJOPO/IA.

BonnoBbie cBoiicTBa yactull. Boausl e bpoiis. KopnyckyisipHo-BOIHOBOM
Ty aJli3M.

CHOHTaHHOE U BBIHYKJICHHOE U3JTyYCHHE.

TexHnueckne yCTpOWCTBA M NPAKTHYECKOE NPUMEHEHUE: CHEKTPAIbHBIN
aHau3 (CIEeKTPOCKOMN), Jia3ep, KBAHTOBBIA KOMITBIOTED.



Jlemoncmpayuu

Mogens onbita Pezepdopaa.

Onpenenenue JIMHBI BOJIHBI Ja3epa.

HaGmronenue nuHeRyaThIX CIEKTPOB U3Ty4YEHUS.

Jlazep.

Vuenuueckuii skcnepumenm, nabopamopHwvie pabomoi

HaGmonenue nuHevaToro cnekrpa.

Tema 3. Amomnoe a0po

OKCIIEpUMEHTBI, JOKa3bIBAIOIIME CIOKHOCTh CTpOeHHs sapa. OTKpbITHE
paanoakTuBHOCTH.  OmbiTel  Peszepdopaa mo  ompeneneHuo  cocTaBa
paanoakTuBHOro u3nydenus. ColictBa anbda-, Oera-, ramMma-u3IyyeHUs.
Biusinue painoakTUBHOCTH Ha KUBBIE OPTaHU3MBI.

OtkpeiTHE TIpoTOHAa M HeWtpoHa. Hyknonnas moxens siapa ['eitzenOepra—
NBanenko. 3apsa sapa. Maccosoe uncio saapa. M30tonsl.

Anbda-pacnan. DIEKTPOHHBIA UM TMO3UTPOHHBIM Oerta-pacman. ['amma-
U3NlydeHue. 3aKOH PaJuOaKTUBHOIO pacnaja.

DHeprusi CBsI3U HYKJIOHOB B siipe. SnepHbie cuibl. JledexT maccsl sapa.

SnepHble peakuuu. Jlenenue u cUHTE3 A1€p.

Anepnsiii peaktop. TepmosimepHbiii cuHTe3. [IpoOiieMbl W TEPCHIEKTHUBBI
SAIEPHON SHEPreTUKUA. DKOJIOTUUECKUE ACIIEKThI SIAEPHON SHEPTETUKHU.

DneMeHTapHble YacTUlbl. OTKpPBITHE TO3UTPOHA.

Mertonbl HAOJIIOIEHNS ¥ PETUCTPALIUU AIIEMEHTAPHBIX YaCTHII.

dyHaaMeHTaIbHble B3auMoeHcTBUA. EAMHCTBO pu3nyeckoi KapTUHBI MHpA.

TexHuueckne ycTpoHCTBa M MPAKTUYECKOE MPUMEHEHHE: JO3UMETpP, Kamepa
Buiibcona, siaepHbIil peakTop, arToMHas 6oMoa.

Jlemoncmpayuu

CuY€TynK HOHU3UPYIOIINUX YACTHL.

Vuenuueckuii sxcnepumenm, nabopamopHsie pabomoi

HccnenoBanne TpekoB 4acTHIL (110 TOTOBBIM (hoTorpadusim).

Pa3znen 8. JiieMeHTBHI ACTPOHOMUM U ACTPOPU3UKH

Dtanbl pa3BUTHUS acTpoHOMUU. [IpuKkiiagHOE U MUPOBO33pEHUECKOE 3HAUCHUE
ACTPOHOMMUH.

Bun 3Bé3nmHoro neba. Co3Besnusi, sipKUe 3BE3JbI, TUIAHETHI, UX BHUIMMOE
JIBIDKCHHE.

ConHeunas cucreMa.

Connne. ConHeuHass akTUBHOCTh. McTounuk sHeprum ConHiia U 3BE3.
3BE31bI, X OCHOBHBIE XAPAKTEPUCTUKHU. JlnarpamMma «CHEKTPAJIBbHBIM Kiacc —
CBETHUMOCTB». 3BE3blI TJIABHOM IOCIECAOBATEIBHOCTH. 3aBHCHMOCTh «Macca —
CBETUMOCTBY» ISl 3BE3]] TJIABHOM IOCIIENOBATEIbHOCTH. BHyTpeHHEe CTpoeHHE



3B€31. COBpEMEHHBIE MPEACTABICHUS O MPOUCXO0XKACHUU U 3Boaonuu CoyiHIa u
3BE3/. DTambl )KU3HU 3BE3I.

Mnineunsiii Ilyte — Hama ['anaktuka. Ilonoxxenne m nBuxkenue ConHua B
IN'anaktuke. Tunel ranaktuk. Paguoranaktuku u xkBaszapsl. YEpHbIE ABIPHL B sApax
rajakTHK.

Bcenennas. Pacmiupenue Beenennoit. 3akon Xa667a. PazOeranue rajgakTuk.
Teopus bosbiioro B3peiBa. PeaukroBoe n3inydeHue.

Macmtabnas ctpyktypa Beenennoit. Metaranaktuka.

Hepeménnbie npo6iemMbl aCTPOHOMUHU.

Vuenuueckue nabnooenus

HaGmonenusi HeBOOPYKEHHBIM TJ1a30M C UCIOJb30BAHHUEM KOMIBIOTEPHBIX
NPWIOKEHUH I ONpe/iesIeHUs MOJIOKEHUSI HEOECHBIX 0ObEKTOB Ha KOHKPETHYIO
JaTy: OCHOBHBIE cO3Be3a1s1 CEBEPHOTO MOTYMIAPUS U SIPKUE 3BE3/IBI.

Ha6monenus B Teneckon JIyHsl, mianet, Miieunoro IlyTu.

O6o0maomiee NOBTOPEHNE

Ponb Qu3ukm ©u acTpoHOMHMM B SKOHOMUYECKOH, TEXHOJIOTHYECKOM,
COLIMAJIBHOM M ATUYECKOU chepax AesTeTbHOCTH YelIOBeKa, POjb U MECTO (PU3UKH
U aCTPOHOMHUU B COBPEMEHHOW HAYYHOUW KapTUHE MHUpPA, POJIb PU3NYECKON TEOPUH
B (GOpMHpOBAaHUM TIPEJCTABICHUNA O (U3MYECKOM KapTUHE MHUpPA, MECTO
¢du3nueckol KapTUHBI MHpa B OOIIEM Py COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
IIPEACTABIIEHUN O IIPUPOLE.

MexnpeaMeTHbIe CBA3H

N3yuenue kypca ¢usuku 6a3oBoro ypoBHA B 11 Kilacce ocymiecTBIsIETCS C
Y4ETOM COJAEPXKATEIBHBIX MEXIIPEAMETHBIX CBS3€M C KypcaMHU MAaTEMaTHKHU,
OMOJIOrMH, XUMHH, Teorpadu ¥ TEXHOJIOTHH.

Medsicnpeomemnvle noHamus, CBSI3aHHBIE C M3YYEHHEM METOJOB HAYyYHOTO
NO3HAHUS: SBJICHUE, HAy4HbIH (akT, rumore3a, (uU3MUecKas BEIUYMHA, 3aKOH,
Teopusl, HaOMIOACHUE, SKCIIEPUMEHT, MOJICIIUPOBAHUE, MOJIETh, H3MEPEHUE.

Mamemamuka: pelieHUEe CUCTEMbl YPAaBHEHUW, TPUTOHOMETPUUYECKHE
(YHKIMU: CUHYC, KOCUHYC, TAHT€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUUECKOE
TOXIECTBO, BEKTOPBl U HMX IPOEKIIMA HAa OCU KOOPAMHAT, CJIOKEHUE BEKTOPOB,
NIPOU3BOJIHBIE AJIEMEHTAPHBIX (YHKIMK, TPU3HAKA TOJ00MSI TPEYroJbHUKOB,
OTIpeJICIICHHE TUIONIA N TIOCKUX (puryp u 00béMa Ted.

buonocus: »nexkTpuyeckue SBICHHS B JKHBOW MPUPOJE, KoOJeOaTEITbHBIC
JNBW)KEHUS B )KMBOW MPHUPOJIE, ONTUYECKUE SIBIICHUS B )KUBOW MPUPOJE, NCHUCTBUE
paanuanuy Ha )KUBbIE OPTaHU3MBI.

Xumus: CTpOEHHE aTOMOB M MOJICKYJI, KPUCTAJIMYECKasE CTPYKTYpa TBEPABIX
T€Jd, MEXaHM3Mbl OOpa30BaHUSl KPUCTAUIMYECKONW PEIIETKH, CHEKTPAIbHBIN
aHaJIn3.



l'eocpaghus:  marHUTHBIE TOMIOCA 3€MJIM, 3aJI€KW MArHUTHBIX Py,
(doTochEMKA 3eMHOI MOBEPXHOCTH, MPEACKA3aHUE 3EMIIETPSICEHUIA.

Texnonocua: JMHUMA DJIEKTpOIlepenad, TIEHEpaTop IIEPEMEHHOrO TOKa,
ANEKTPOABUTATENb, WHAYKIIMOHHAS II€Yb, pPAAap, PAAHONPUEMHHK, TEIEBH30D,
anTeHHa, teiedoH, CBY-meub, NMpOEKIMOHHBIM anmapar, BOJOKOHHAs ONTHKA,
coJiHEeYHas Oarapes.



IINTAHUPYEMBIE PE3YJbTATHBI OCBOEHHMA IIPOI'PAMMBI 110
OU3UKE HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

OcBoenne yueOHOro mpenmera «®Pu3nMka» Ha YPOBHE CpeIHEro oOIero
oOpa3zoBanus (6a30BbI YPOBEHB) JOIAKHO OOECIEUUTHh JOCTHUNKEHUE CICAYIONIUX
JMYHOCTHBIX, METANIPEIMETHBIX U MPEAMETHBIX 00pa30BaTEIbHBIX PE3YIIHTATOB.

JINYHOCTHBIE PE3YJIbTATBI

JIn4HOCTHBIEC PE3YyIbTAThl OCBOCHUS yueOHOro npeamera «Duznkay T0IKHBI
OoTpakaTb TOTOBHOCTh M CIHOCOOHOCTh OOYyYaroUIMXCsl PYKOBOJICTBOBATHCS
chopMUpPOBAHHOW BHYTPEHHEW TMO3UIMEN JUYHOCTH, CUCTEMOW IIEHHOCTHBIX
OpUCHTAIIMH, TIO3UTUBHBIX BHYTPEHHHUX  YOEXKIECHHH, COOTBETCTBYIOIIUX
TPaAUIIMOHHBIM IIEHHOCTSIM POCCUUCKOTO OOIIECTBA, PACIIUPEHUE >KU3HEHHOTO
ONbITa M OMbITA JIEITEILHOCTH B MPOLIECCE peali3allMi OCHOBHBIX HaIpaBJICHUMN
BOCIUTATEILHOU €S TEIbHOCTH, B TOM YHCJIE B YACTHU:

1) rpa’KaaHCKOr0 BOCIMTAHUSA:

c(hOpMUPOBAHHOCTb IPAXKAAHCKOM MO3UIIMM 00YJaIOIIEeTOCs KaK aKTUBHOTO U
OTBETCTBEHHOTO YJIeHA POCCUHUCKOTO OOIIECTBA;

OPUHITHE  TPAJAMIMOHHBIX  OOIEYETOBEUECKHMX T'YMAaHUCTUYECKUX H
JN€EMOKPAaTUUYECKUX LIEHHOCTEN;

FOTOBHOCTh BECTU COBMECTHYKO JESATEIBHOCTh B MHTEpPECAX I'Pa)KJaHCKOTO
o0111ecTBa, y4aCTBOBATh B CAaMOYIPABICHUH B 00pa30BaTeIbHON OpraHU3allNy;

YMEHHE B3aUMOJICMCTBOBATH C COMAIIBHBIMUA HHCTUTYTaMH B COOTBETCTBUH C
uX (QYHKIIMSIMU U Ha3HAYCHUEM;

FOTOBHOCTh K TYMaHUTAPHOM U BOJIOHTEPCKOU 1€ TEIbHOCTH;

2) NaTPUOTHYECKOT0 BOCTIUTAHUS

c(hopMHUPOBAaHHOCTH POCCUUCKOM TPaK1aHCKOMN UJICHTUYHOCTH,
NaTPpUOTU3MA;

LIEHHOCTHOE OTHOILIEHUE K TOCYJAapCTBEHHBIM CHMBOJAM, JOCTHKEHUIM
POCCHICKUX YUEHBIX B 00J1aCTH (DM3UKU U TEXHUKH;

3) TyXOBHO-HPABCTBEHHOI0 BOCTIUTAHMS

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ’TUUYECKOTO TMTOBEICHUS;

CIIOCOOHOCTh OIICHWBATh CHUTYAaIlMI0O M TMPUHUMATh OCO3HAHHBIC PEIICHWS,
OPUEHTUPYACh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH, B TOM YHUCJIE B
NEATENBHOCTHA YYEHOTO;

OCO3HaHHE JIMYHOTO BKJIaJa B IOCTPOCHHUE YCTOMYUBOTO OYAYIIETO;

4) 3cTeTH4eCKOr0 BOCTIUTAHUSI:

3CTETUYECKOE OTHOIIEHWE K MUPY, BKIIFOYasl 3CTETUKY HAYYHOIO TBOPUYECTBA,
MpUCYIIETO (PU3NYECKON HAYKE;



5) Tpy/10BOT0 BOCIIUTAHUSI:

MHTEPEC K pa3IMyHbIM cdepaMm npodhecCUuOHANbHONU AEATENbHOCTH, B TOM
YHCJI€ CBSI3aHHBIM C (PU3MKOM U TEXHUKOM, YMEHHUE COBEPIIATh OCO3HAHHBII BHIOOD
Oynymuieit mpodeccuu U peaau3oBbIBaTh COOCTBEHHBIE KU3HEHHBIE TIIaHBI,

TOTOBHOCTh M CIIOCOOHOCTh K O0Opa30BaHUIO U caMOOOPa30BaHUIO B 00JIACTH
(bU3UKHM HA TPOTSHKEHUH BCEH KU3HU;

6) 3K0JI0rH4eCKOro BOCIIUTAHUS:

c(OpPMHUPOBAHHOCTh 3SKOJOTUYECKOM KYJIbTYPhl, OCO3HAHHE TJI0OATIBHOIO
XapakTepa SKOJIOTHYECKUX MpooIieM;

IJIAHUPOBAHUE U OCYILECTBIICHUE JCUCTBUM B OKPYKAIOWIEN CPEJC HA OCHOBE
3HAHMS 11eJIeld YCTOMYMBOIO Pa3BUTHS YEJIOBEUYECTBRA,;

pacHIMpeHre OMbITa JeATEeIbHOCTH HKOJIOTMYECKOW HANpaBIeHHOCTH Ha
OCHOBE MMEIOIIMXCS 3HaHUH Mo QU3UKE;

7) HIEHHOCTH HAYYHOT0 MO3HAHMSI:

c(OpMHPOBAHHOCTH MHUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS (PU3UUECKON HAYKH;

OCO3HAHHME IEHHOCTH HAy4YHOW JIESITeIbHOCTH, TOTOBHOCTH B IpoIlecce
U3ydeHHs:  (U3MKH  OCYHIECTBJISATH  NPOEKTHYIHO U HCCJEI0BATEIbCKYIO
NEATENbHOCTh UHIUBUAYAJIBHO U B TPYIIIE.

METANPEJMETHBIE PE3YJIBTATbBI

IMo3HaBaTe/IbHbIE YHUBEPCAJIbHBIE YUeOHbIE IeiiCTBHSA
ba3oBble Jornyeckue AecTBUA:
CaMOCTOSITETFHO ~ (DOPMYJIUPOBATh M aKTyaJM3UpPOBaTh  MPOOJIEeMY,
paccMmarpuBaTh €€ BCECTOPOHHE,
OTIPENICISATh IETH JEeATSIBHOCTH, 3aaBaTh IapaMEeTpbl W KPUTCPUU HX
TOCTHKCHUS;
BBISIBJISITh  3aKOHOMEPHOCTH M TMPOTUBOPEYHS B  paccMaTpHUBAEMBIX
(bu3HUECKUX SABICHUSX;
pa3pabaThiBaTh IUTAH PEIICHUS TPOOJIEMBI C y4ETOM aHaIM3a HMEIONTUXCS
MaTepHAIbHBIX U HEMAaTePUATBHBIX PECYPCOB;
BHOCHUTH KOPPEKTHUBHI B JIEATEILHOCTH, OIIEHUBATh COOTBETCTBUE PE3YJIHTATOB
IEJISIM, OLICHUBATh PUCKH TOCJIEACTBUH JCSITEIILHOCTH;
KOOPJWHUPOBATh M  BBIMOJHATH pabOTy B  YCIOBHSIX pEaIbHOTO,
BUPTYaJIbHOTO ¥ KOMOMHUPOBAHHOTO B3aUMO/ICHCTBHS;
pa3BHBATh KPEATUBHOE MBINIJICHUE TIPU PEIICHUH KU3HEHHBIX TPOOIIEM.
Ba3oBble ucciienoBaTeibcKue TeiCTBUSA:
BJIQ/ICTh HAYYHON TEPMHUHOJIOTHEH, KIIIOUCBHIMA TOHSITHSIMU W METOJAMHU
bu3MUeCcCKON HAYKH;



BJIAJIETh HABBIKAMH Y4€OHO-HCCIIEIOBATENILCKON M MPOCKTHON JEITEILHOCTH
B 00s1acT (PU3UKH, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSTENBHOMY TMOHUCKY
METOJIOB pEIHICHHS 3a1ad (U3NYECKOTO COACP)KAHUS, MPUMEHEHHIO DPa3INIHBIX
METO/IOB TTO3HAHUS;

BIAJIETh BHJAMHU JIEATEIBHOCTH IO IMIONyYEHHUIO HOBOTO 3HAHUS, €ro
MHTEPIpETAlliU, MNPeoOpa3oBaHUI0O M TPUMEHEHUIO B Pa3IUYHBIX yYEOHBIX
CUTYallUsIX, B TOM YKCJIE TIPU CO3/ITaHUU YYE€OHBIX MPOEKTOB B 00JACTH (DU3HKHU;

BBISIBIIATH IPUYMHHO-CIICJACTBEHHBIE CBSI3W W aKTyaJH3UpOBaTh 3ajady,
BBIJIBUTaTh THIOTE3y €€ peIIeHHs, HAaXOJWUTh apryMEHTHhI I J0Ka3aTelbCTBa
CBOMX YTBEP)KJICHUH, 3a/1aBaTh apaMeTPbl U KPUTEPUH PEIICHUS;

aHAIM3UPOBATh TMOJYYCHHBIE B XOJE peUIeHHs 3a7add pe3yJbTaThl,
KPUTHYECKU OIIEHWBATh UX JOCTOBEPHOCTH, MMPOTHO3UPOBATh H3MEHEHHE B HOBBIX
YCTIOBHSIX;

CTaBUTh M (HOPMYIHPOBATH COOCTBEHHBIC 3a7aud B 0Opa30BaTEIHHON
JESTELHOCTH, B TOM YHCJIC IPU U3YYeHUU (U3HKH,

JaBaTh OIICHKY HOBBIM CHUTYAIIHsIM, OIICHHBATh MPHOOPETEHHBIN OTIBIT;

yMETh TIEPEHOCHUTh 3HAHUS 10 (HU3WKE B MPAKTHUYECKYIO 00JIacTh
KHU3HEICSITETLHOCTH;

YMETb UHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEAMETHBIX 00J1acTel;

BBIJIBUraTh HOBBIE UJIEH, NIpeJiaraTb OpUTrMHAIBHBIE TOIXO0/bl U PELLICHUS;

CTaBUTb MPOOJIEMBI U 33/1a4H, OIYCKAIOLINE albTEPHATUBHBIC PELICHMUS.

Pab6ora ¢ undgopmanmeii:

BJIJIETh HABBIKAMU MOJyYEHUS MHPOpMAIMKU (PU3MUECKOIO COAEpKAaHUS U3
UCTOYHHUKOB Ppa3HbIX THUIIOB, CAMOCTOATEIBHO OCYIIECTBISATH IOWCK, AaHAJM3,
CUCTEMAaTH3alMI0 M UHTEpIpeTalnnio MHPOPMAlUU pa3IMYHBIX BUIOB U (opm
IpEeCTaBIICHUS;

OLIEHUBATh JOCTOBEPHOCTh HH(OPMALINH;

UCMOJb30BaTh  CpPeACTBa HMH(POPMALMOHHBIX M KOMMYHHUKAIlMOHHBIX
TEXHOJIOTUNA B PEIICHUH KOTHUTHUBHBIX, KOMMYHUKATUBHBIX U OPraHU3ALIMOHHBIX
3aja4y ¢ CoOOMIOICHHEM TpeOOBaHUN OSPrOHOMHMKH, TEXHUKH O€30IacHOCTH,
TUTHUEHBI, PECypcocOepeKeHus, MPaBOBBIX U  ATHYECKUX HOPM, HOPM
UH(GOPMAIIMOHHON 0€30MacHOCTH;

CO3/1aBaTh TEKCTHl (U3UYECKOTO COACpXKaHHUS B Pa3IMYHBIX (opmaTax C
y4€TOM Ha3Ha4eHUs MH()OPMALIUK U 1IeJIeBOI ayTUTOPUH, BEIOHpasi ONTUMAJIbHYIO
dopmy mpencTaBiIeHUS U BU3yaTH3aIUH.

KoMMyHHKaTHBHBIC YHUBEPCAJIbHbIC YUeOHbIE 1eliCTBHS:
OCYLIECTBIIAITh  OOLIEHHE Ha ypokax (U3UKM U BO BHE-yPOUHOHU
JNEATENbHOCTH;



pacno3HaBaTh MPEANOCBUIKM  KOH(QJIUKTHBIX CUTyalldd W  CMsI4aTh
KOH(JIUKTBIL;

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

[IOHUMAaTh U MCIOJIb30BaTh MPEUMYIIECTBA KOMAaHIHOW U WHIAWBUIAYAIBHOU
paboThI;

BbIOMpATh TEMAaTUKy M METOJbl COBMECTHBIX IEHCTBUU C Y4YETOM OOIIMX
UHTEPECOB U BO3MOYKHOCTEHN KaXKJO0T0 YJIEHA KOJUIEKTUBA,

IIPUHUMATh  L€IM  COBMECTHOM  JCATENIbHOCTH, OpPraHU30BbIBATH U
KOOPAUHUPOBATh JEUCTBUSA IO €€ INOCTHKEHHUIO: COCTaBJIATH IUIaH JIEMCTBUH,
pacnpenensiTh poid ¢ YYETOM MHEHUHM YYaCTHUKOB, OOCYXIaTh pPE3yJbTaThbl
COBMECTHOM paboThI;

OLICHUBATh KadyeCTBO CBOEr0 BKJIAJa M KaXKAOINO yYaCTHMKA KOMAaHIbl B
o011t pe3yabTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

pejjaraTb HOBBIE IIPOEKThI, OLICHMBATh HJEU C MO3ULUU HOBU3HHI,
OPUTMHAJIBHOCTH, IPAKTUYECKON 3HAYMMOCTH;

OCYILECTBIIATh IO3UTUBHOE CTPATETMYECKOE IIOBEACHUE B Pa3IUYHBIX
CUTYalUSX, TPOSBIIATh TBOPUECTBO U BOOOpaKEHUE, ObITH MHUIIUATUBHBIM.

PerynsiTuBHbIe YHHBepcajibHbIe YUueOHbIe JAeilicTBUS
Camoopranusanus:

CaMOCTOSITEJILHO OCYIIECTBIISITh MO3HABATENbHYIO NIEATENLHOCTh B 00JIacTU
GU3MKM W aCTPOHOMUH, BBISABIATH MPOOJEMBI, CTaBUTh U (HOPMYIUPOBATH
cOOCTBEHHBIE 3a/1a4H;

CaMOCTOSATEIIbHO COCTABJISATH IUIAH PEIICHUS PACUETHBIX M KayeCTBEHHBIX
3a/1ay, TUTaH BBIMOJTHEHUS TPAKTUYECKON paboThl C YYETOM UMEIOITUXCS PECYPCOB,
COOCTBEHHBIX BO3MOYKHOCTEH U MPENIOYTCHU;

JIaBaTh OIICHKY HOBBIM CUTYAIUsIM;

pacIIMpATh paMKH Y4eOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MPEATOUTECHUH;

JleNnaTh OCO3HAHHBIA BBIOOP, AapryMEHTHUPOBAaTH €ro, OpaTh Ha celd
OTBETCTBEHHOCTH 32 PEIICHUE;

OIICHUBATh MPUOOPETEHHBIN OTIBIT;

CrocoOCTBOBaTh (OPMUPOBAHUIO U TPOSIBICHHUIO OSPYIUIUA B 00JacTH
(u3HUKHU, TOCTOSTHHO TMOBBIIIATE CBOM 00pa30BaTEIbHBIN U KYJIbTYPHBIN YPOBEHb.

CaMOKOHTPOJIb, IMOLIMOHAJILHBII UHTEJIEKT:

JaBaTh OIICHKY HOBBIM CHUTYaIlMsIM, BHOCUTh KOPPEKTUBHI B JIESITEIHLHOCTD,
OIICHUBATh COOTBETCTBHE PE3YIHTATOB IEIISIM;

BJIQJICTh  HABBIKAMU  TO3HABATEIBHOW  PEQIICKCHU  KaK  OCO3HAHUSA
COBEpINAEMbIX JICUCTBUA W MBICTUTEIBHBIX TIPOIECCOB, WX PE3YJIHTATOB W
OCHOBaAHUM;



WCITOJIB30BaTh MPUEMBI peIICKCUH TSI OIICHKH CUTYAaIlMH, BRIOOpAa BEPHOTO
pEIICHMSI;

YMETh OIICHMBAaTh PUCKH W CBOEBPEMEHHO MPUHUMATh PEHICHUS IO WX
CHW)KCHHUIO;

NPUHUMATh MOTHUBBI M apryMEHTBl JPYTUX TPH aHaJIu3e pPe3yJbTaTOB
NeSATETHHOCTH;

NPUHUMATH ce0sl, TOHUMAas CBOW HEJOCTATKH M IOCTOUHCTBA;

NPUHUMATh MOTHUBBI M apryMEHTBl JPYTUX TPH aHajIu3e pPe3yJbTaToOB
NEeSATEIBHOCTH;

NpHU3HABATH CBOE MIPABO M MPABO JAPYTHX HA OIIUOKH.

B mporecce MOCTHKEHUS JIMYHOCTHBIX PE3YJbTATOB OCBOCHUS IMPOTPAMMBI
no ¢u3MKe M1 YPOBHS cpeaHero oOmero oOpa3oBaHusi y OOyYaromuxcs
COBEPIIEHCTBYETCS OMOIMOHATLHBIH WUHTCIJIEKT, TIPEIITOTaratoui
c(hOpMUPOBAHHOCTb:

CaMOCO3HaHMS, BKIIFOYAOIIIETO CIIOCOOHOCTh MTOHMMATh CBOE AIMOIIMOHAIBLHOEC
COCTOSIHWE, BUJICTh HANPABJICHUS Pa3BUTHS COOCTBCHHOW AMOIIMOHAILHOUN cephl,
OBITH YBEPEHHBIM B ce0e;

CaMOpETyJIMPOBAaHMS, BKJIIOYAIONIETO CAaMOKOHTPOJb, YMEHHE IPUHUMATH
OTBETCTBEHHOCTh 3a CBO€ TOBEIEHHUE, CIHOCOOHOCTh aJanTHPOBATHCA K
AMOIMOHATEHBIM U3MEHEHUSM U MPOSIBIATH THOKOCTh, OBITh OTKPHITHIM HOBOMY;

BHYTPEHHEW MOTHBAIIMM, BKJIIOYAIOLIEH CTPEMIICHHE K JOCTHKEHUIO 1N U
ycrexy, ONTUMHU3M, WHUIMATUBHOCTh, YMEHHE JIEHCTBOBATh MCXOMSl U3 CBOUX
BO3MOXKHOCTEH;

AMIIATUH, BKIIOYAIONIEH CIIOCOOHOCTh MOHUMATh SMOIIMOHAIFHOE COCTOSTHUE
IPYTHX, YYUTBIBATH €ro TPH OCYHIECTBICHUU OOIICHHS, CIOCOOHOCTh K
COUYBCTBHUIO U COTIEPEKUBAHUIO;

COILIMAJIbHBIX HABBIKOB, BKIIIOYAIOIUX CIIOCOOHOCTh BHICTPAaUBATh OTHOIIICHUS
C APYTUMH JIOJbMU, 3a00TUTHCS, TIPOSBIISATH UHTEPEC U pa3peniaTh KOHMIUKTHI.

HNPEAMETHBIE PE3YJbTATHBI

K konmy oOyuenuss B 10 kiacce mpeaMeTHbIe pe3ylbTaThl Ha 0a30BOM
YPOBHE JIOJIKHBI OTPAKaTh CHOPMUPOBAHHOCTD Y OOYHAIOIIUXCS YMEHUM:

JEMOHCTPUPOBATh HA MPHUMEpPAX poJib U MecTo (pu3uku B (HOPMUPOBAHHUH
COBPEMEHHOM HAay4YHOM KApPTUHbI MHUpPAa, B PAa3BUTUHA COBPEMEHHOM TEXHUKHU H
TE€XHOJIOTHH, B MPAKTUYECKOU JI€SITEIbHOCTH JIOJIEH;

YUUTHIBATh TPAHUIBI TPUMEHECHHS W3YYEHHBIX (PU3NUECKHX MOJEICH:
MartepualibHasi TOYKa, HHEpIMaibHas CUCTeMa OTCUETa, Aa0COMOTHO TBEPAOE TENO,
WJICATBHBIN Ta3, MOACIHU CTPOCHUS Ta30B, )KUAKOCTEN M TBEPABIX TEJ, TOUCUHBIN
AIEKTPUYECKUI 3aps]l IPU pelieHun HU3NIECKuX 3a1ay;



pacro3HaBaTh (Qpu3HUECKue SIBICHUS (IIPOIECChl) U OOBSICHATh UX HA OCHOBE
3aKOHOB MEXaHWKHU, MOJEKYJISIPHO-KUHETUUECKON TEOpHUHM CTPOCHHS BEIEeCTBA U
ANEKTPOJAVMHAMUKHU:  PABHOMEPHOE U  PAaBHOYCKOPEHHOE  MPSIMOJIMHEIHOE
JBIKEHHE, CBOOOJHOE TAaJEHUE TeJ, JBWKEHHE IO OKPYXHOCTH, HHEpIIUS,
B3auMozeicTBre Ten, nuddys3us, OpPOyHOBCKOE IBUKEHHUE, CTPOCHHUE >KUJIKOCTEH
U TBEPJBIX TEJI, U3MEHEHHE 00bEMA TeJI IIPU HarpeBaHUM (OXJIaXKIACHUH), TEIJIOBOE
paBHOBECHE, HCIApEHHE, KOHJIEHCAlMs, TUIABJICHUE, KPUCTAJUIU3aIUs, KUIICHUE,
BJIQXKHOCTH BO3/yXa, MOBBIIICHUE JABJICHUS ra3a MPHU €ro HarpeBaHUU B 3aKPHITOM
COCy/i€, CBSI3b MEXKAY IapamMeTpaMM COCTOSHMS Tra3a B H30MpPOIECccax,
AJIEKTpU3aLUs TEJl, B3AUMOJCHCTBUE 3aPs/I0B;

OMHUCHIBATh MEXaHUYECKOE JIBI)KCHHUE, MCIONB3ys (HU3NYECKUE BEIMYHUHBI:
KOOpAWHATA, MyTh, IMEPEMENIEHHE, CKOPOCThb, YCKOpPEHHE, Macca Tejla, Cuia,
UMITYJIbC Te€Ja, KMHETHYECKasl YHEPTHs, MOTCHIIMAIbHAs dHEPTUs, MEeXaHUYeCKasl
paboTa, MexXaHWYeCKass MOIINHOCTh, IIPU ONHCAaHWW TMPABWIBHO TPAKTOBATh
(bU3UYECKUI CMBICT KCIOJb3YEeMbIX BEJIWYMH, WX OOO3HAUCHHS U EIWHUIIBI,
HaXOJUTh (POPMYIIBI, CBS3BIBAIOIIUE JAHHYIO (DU3NYECKYIO BEIMYUHY C JPYTUMH
BEJIMYMHAMH;

OTMHUCHIBATh H3YyYCHHBIC TEIUIOBBIC CBOMCTBA TEJI U TEIUIOBBIC SIBICHUA,
UCTIONBb3Yd (U3MUECKHEe BETUYMHBI: JaBIIEHWE Tra3a, TeMIeparypa, CpeIHss
KMHETHUYECKasl SHEPTUsl XaOTHYECKOTO ABUKEHHSI MOJIEKYJI, CPEIHEKBAAPATHUYHAS
CKOPOCTh MOJIEKYJI, KOJUYECTBO TEIUIOTHI, BHYTPEHHsSI JHEprusi, pabora rasa,
KO3 (OUIIMEHT TOJIE3HOTO JIEWCTBUA TEIJIOBOTO JBUTATENs; TMPU OIMHMCAHUU
NPaBWIBHO TPAKTOBaTh (PU3UUYECKUA CMBICT HCMONB3YEMBIX BEIMYHMH, UX
0o0O3HAaueHUsT W CAWHMIIBI, HAXOAUTh (OPMYJbI, CBA3BIBAIONIUE JAHHYIO
(GU3MUECKYI0 BEIMUUHY C IPYTUMU BETUYNHAM;

OMUCHIBATh U3YUECHHBIEC JIEKTPUUYECKHE CBOMCTBA BELIECTBA U AJIEKTPUUECKUE
ABJICHUS (TIPOIIECCHI), UCTIONB3Ys (PU3MYEeCKUe BETUYMHBI: AJICKTPUUECKUMA 3aps/l,
ANEKTPUUYECKOE MOJIe, HANPSKEHHOCTh MOJIS, MOTEHIMAJ, PA3HOCTh MMOTEHIIMAJIOB;
IpU OINWCAaHWU TPABUIBHO TPAKTOBATh (DU3UYECKUN CMBICT HCTIOIB3YEMbIX
BEJIMYMH, UX OOO3HAUEHUS U EIUHUIIBI;, YKa3bIBaTh (DOPMYIIbI, CBSI3BIBAIOIINE
TaHHYI0 (U3MUYECKYIO BEJIMUUHY C IPYTUMHU BEIMYUHAMU;

aHAMM3UPOBATh (PU3NUYECKHE MPOIECCHl U SBICHUSA, WCIIONB3Ys (PU3NUYECKHE
3aKOHBI W MPUHIUIIBI: 3aKOH BceMupHoro tsarotenus, I, I u Il 3akons HeroToHa,
3aKOH COXPaHEHUs MEXaHMYECKON DSHEpPruu, 3aKOH COXPAHEHUs UMITYJIbCa,
OPUHIUIT CYNEPHO3UIMU CWJI, MPUHIMI PABHOINpPABUS WHEPUUATIBHBIX CHUCTEM
OTCU€Ta, MOJIEKYJISIPHO-KUHETUYECKYI0 TEOPUIO CTPOCHHMSI BEIIECTBA, TIa30BbIC
3aKOHBI, CBSI3b CPEHEN KMHETUYECKOW SHEPrUU TEIJIOBOTO JABUKEHHS MOJIEKYI C
a0COJIFOTHOM TeMIepaTypol, MepBbld 3aKOH TEPMOJIMHAMUKH, 3aKOH COXPaHEHUS
AJIEKTpUYECKOro 3apsiia, 3akoH KyloHa, mpu 3TOM pa3iuyarh CJIOBECHYIO



(GOpMYIHPOBKY 3aKOHA, €T0 MAaTEeMaTHYECKOE BBHIPAKCHHE M YCIOBHS (TPaHUILBI,
00J1aCTH) MPUMEHUMOCTH;

OOBSCHATh OCHOBHBIC TPUHIMIGBI JACHCTBUS MAaIlWH, TPHOOPOB W
TEXHUYECKUX YCTPOUCTB; Pa3nuuaTh yCIOBUS WX 0€30MACHOTO WCIOJIh30BaHUS B
IIOBCEIHEBHOM >KHU3HHU;

BBITIOJHATE JKCIEPUMEHTBI IO HCCICIOBAHUIO (PU3MYECKUX SBICHUH U
IIPOIIECCOB C HCIOJIb30BAaHUEM TIPSIMBIX W KOCBEHHBIX HM3MEPECHHH, TPU STOM
dbopmynupoBaTth mpoOJeMy/3agady W TUNOTE3y Y4eOHOTro OSKCIEPUMEHTA,
coOupaTh YCTAaHOBKY W3 MPEAJIOKEHHOTO OOOPYIOBAaHUSA, MPOBOJIUTH OMNBIT W
(bOopMyITHpPOBATH BHIBOIBL;

OCYIICCTBIISITh MPSMBIE ¥ KOCBEHHBIC U3MEPECHHS (PU3NYCCKUX BEIIMYWH, TIPU
STOM BBIOMPATh ONTHUMAJILHBIN CIIOCOO HM3MEPEHHUS M HCIOJIb30BAaTh HM3BECTHBIC
METOJIbI OIICHKH TIOTPEITHOCTEH N3MEPEHU;

UCCIICIOBATh  3aBUCUMOCTH  MEXAY  (PU3NYSCKUMH  BCIIMYMHAMH  C
UCIIOJIb30BAHUEM TPSMBIX HM3MEPCHHM, MPH 3TOM KOHCTPYHUPOBATh YCTaHOBKY,
(GuKCHpOBaTh PE3YJIBTATHl TOJYYCHHOW 3aBUCUMOCTH (DU3MYCCKUX BCIMYUH B
BUJIE TAOJIUIT U TpaHKOB, JIeJIaTh BHIBOJIBI IO PE3yJIbTaTaM MCCIICIOBAHUS;

coOro/1aTh mpaBuia OE30MacHOTO TPyAa MPH NMPOBEICHUH UCCICIOBAaHUI B
paMKax y4eOHOTO »HKCIIEPUMEHTa, Yy4eOHO-HCCIIeOBATEIbCKON U MPOEKTHOMU
JESATEIHHOCTU C WCIOJIb30BAHUEM HM3MEPHUTENBHBIX YCTPOMCTB U J1abOpPaTOpHOTrO
000py10BaHMUS;

pemiath pacy€THbIE 3a7adyd C SIBHO 3aJaHHOM (U3MUECKOW MOJEINbIO,
UCTIOJIBb3Ys (PM3MUYECKHE 3aKOHBI U MPUHIMUIIBI, HA OCHOBE aHaJN3a YCIOBUSA 3aa4H
BBIOMpPATh (U3UYCCKYIO MOJICINIb, BBIICIATh (PU3HMUYECKUE BEIHMYHHBI B (POPMYJIBI,
HEOOXOMMBIE ISl €€ peIleHUs, MPOBOAUTh PACUEThl U OLICHUBATh PEATBHOCTD
MOJIYYEHHOT'O 3HAYCHUS (PU3NYECKON BETUUMHBL;

penaTh Ka4eCTBEHHBIEC 3a/1a4: BHICTPAUBATD JIOTUUYECKH HEMPOTUBOPEUHBYIO
[IEMOYKY PACCYXIACHHM C ONMOpPONM Ha H3YYCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH H
bu3uYecKue SIBICHUS;

UCIIONIb30BaTh ~ MPU  PEIIEHWH  y4eOHBIX  3a7a4  COBPEMEHHBIC
UH(GOPMAIIMOHHBIE TEXHOJOTUU JJISl TIOUCKA, CTPYKTYPUPOBAHUS, UHTEPIPETAIINH
U TIpelICTaBlieHus] y4eOHON M HAay4YHO-TIOMYJISIPHOW WH(OpMAIUK, TOTYICHHON U3
Pa3TUYHBIX HICTOYHUKOB, KPUTUYECKH aHATTU3UPOBATH TIOTyIaeMyt0 HHPOPMAIIHIO;

IPUBOUTH MPUMEPHI BKIAJa POCCUUCKUX U 3apyOeKHBIX YUEHBIX -(DU3UKOB B
pa3BUTHE HAyKH, OOBSCHEHHWE TMPOIECCOB OKPYXKAIOMIETO MHpA, B Pa3BUTHE
TEXHUKHU U TEXHOJIOTHI;

UCIIOJIb30BaTh TEOPETUUYECKHE 3HAHHS MO (U3UKE B MOBCEIHEBHOM KU3HH
JUTsE o0ecriedeHus: 0€30MaCHOCTH MPU OOpaIeHUH ¢ TPUOOPaMH M TEXHUYECKUMH



YCTPOUCTBAMU, JJII COXpPAHEHUS 3JI0POBBSI U COOJIIOJCHUS HOPM IKOJIOTUYECKOTO
MOBEJICHUS B OKPYKAIOLIEH CPELE;

paboTaTh B TpYINE C BBHIIOJHEHUEM pPA3JIMUHBIX COIMAIBHBIX POJIEH,
IJIAaHUPOBaTh pabOTy TPYMIbI, palMOHAIBHO PACHPEAeNaTh OOS3aHHOCTH U
IJIAHUPOBATH JI€SATEIBHOCTh B HECTAHJIAPTHBIX CUTYyalMsIX, aJICKBAaTHO OLICHUBATH
BKJIaJl KQXJ0T0 U3 YYACTHUKOB TPYIIIBI B PEIICHUE paccMaTpUBAEMOM MPOOIIEMBI.

K xonmy oOyuenuss B 11 kjacce mnpeaMeTHble pe3yibTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTPaxaThb CPOPMUPOBAHHOCTH y OOYUAIOIIUXCS YMEHUM:

JEMOHCTPUPOBATh HA TpUMEpax poJib U MeCTOo (pU3uku B (HOPMUPOBAHUU
COBPEMEHHOM HAay4yHOW KApTUHBI MHUpPa, B PAa3BUTUU COBPEMEHHOW TEXHUKHU H
TEXHOJIOTHH, B MPAKTUYECKOW AEATEIBHOCTH JIOACH, LIEJIOCTHOCTh U €IUHCTBO
bu3uYeCcKoi KapTHHBI MUPA;

YUUTHIBATh TPaHUIBl MPUMEHEHUS U3YUYCHHBIX (PUBMYECKUX MOJIETeH:
TOYEYHBIN AJIEKTPUUECKUI 3aps, JIyd CBETA, TOUYCYHBIH UCTOYHUK CBETA, siCpHAs
MOJICNIb aTOMa, HYKJIOHHAs MOJeJb aTOMHOTO Spa MPU pEelieHUuU (U3NIECKUX
3a/1ay;

pacrio3HaBaTh (pU3HYECKUE SIBJICHUS (IIPOIECChI) U OOBSICHATh MX Ha OCHOBE
3aKOHOB JJICKTPOJMHAMUKHN W KBAHTOBOW (DM3UKH: DJICKTPUUECKAs MPOBOIUMOCTD,
TEIJIOBOE, CBETOBOE, XMMUUYECKOE, MarHUTHOE JAECHCTBHUS TOKA, B3aHMMOJICHCTBUE
MAarHuTOB, DSJIEKTPOMAarHUTHAasT WHAYKIMUSA, JEHCTBUE MAarHUTHOrO IO Ha
IPOBOAHUK C TOKOM W JBIXKYIIUKCS 3apsif, DJIEKTPOMArHUTHBIE KoOJIeOaHUs U
BOJIHBI, TPSAMOJIMHEMHOE pPACHPOCTPAHEHHE CBETA, OTPaXEHUE, MPEIOMIICHHUE,
uHTepdepennus, Audpakuuds W MOJSpU3AlMs  CBETa, JHUCIEpPCUs CBETa,
dboToanekTpuueckuii 3pdekt (hororddekrt), cBeTOBOE AaBleHHE, BOSHUKHOBEHUE
JUHENYaTOTO CHEKTpa aToMa BOAOpPOAA, €CTECTBEHHAs M HCKYCCTBEHHAs
PaauOaKTUBHOCTH;

ONUCHIBATh W3YYEHHBIE CBOMCTBA BEIIECTBA (DJIEKTPUYECKHUE, MAarHUTHBIE,
ONTHUYECKHUE,  DJIEKTPUUYECKYID  MPOBOJMMOCTb  pPA3jIUYHBIX  Cpea) |
AIIEKTPOMArHUTHBIC SIBIICHUSI (TPOIECCHI), HMCTHONB3Ys (U3HUECKHE BEITUYUHBI:
JJIEKTPUYECKUHN 3aps]i, CHJIA TOKA, DJIEKTPUUYECKOE HAIPSIKEHUE, DJIEKTPUUECKOE
COTPOTHBIICHHUE, PA3HOCTh MOTCHIIMAJIOB, AJIEKTPOJABIKYINAS cuia, paboTa ToOka,
UHIYKUHAST MarHUTHOrO Tmoiisi, cuna Awmrmepa, cwia JlopeHla, WHIYKTUBHOCTD
KATYIIKWA, JHEPrus SJIEKTPUYECKOTO M MArHUTHOTO ITIOJIEH, NMEPUOJ M YacToTa
KoneOaHnii B KoJeOAaTENIPHOM KOHTYpE, 3apsii W CHja TOKa B TMpoIecce
TApMOHUYECKUX DJIIEKTPOMArHUTHBIX KoJeOaHWil, (OKYyCHOE pacCTOosHUE U
ONTHUYECKAs] CWJIa JIMH3BI, TPU ONHCAHWH MPABUIHHO TPAKTOBATH (PU3UUECKHIMA
CMBICIT HCIIONB3YEMBIX BEITUYMH, WX OOO3HA4YCHHWsS] W CAWHUIIBI, YKa3bIBaTh
bopMynbl, CBSA3BIBAIOIIME JAHHYIO (U3UYECKYH0 BEJIUYHUHY C JpPYTUMH
BEJINYNHAMU;



ONUCHIBATh H3YYECHHBIC KBAHTOBBIC SIBJIICHUS M MPOLECCHI, HCIOIb3YS
dbu3uYecKre BEIUYUHBI: CKOPOCTh AJIEKTPOMArHUTHBIX BOJIH, JJIMHA BOJIHBI W
4acToTa CBETa, SHEPIrusi U UMMYJbC (OTOHA, EPUO/] MOJypacnaaa, SHEPTUsl CBA3U
aTOMHBIX SIZIEp, NpPU OMUCAHUM TMPABUIBHO TPAKTOBaTh (PU3UUYECKUU CMBICI
UCIIOJIb3YEMBIX BEIMYMH, X O0O3HAUCHUS W E€IUHHUIIBI, YKa3blBaTh (OPMYIIHI,
CBS3BIBAIOIINE JaHHYI (U3MYECKYI0 BEJIMYMHY C JPYTUMU BEJIUYHMHAMH,
BBIYHCIISITh 3HAUCHUE (DU3NYECKOU BEJIMUYHUHBI,

aHAJTM3UPOBATh (PU3MYECKHUE MPOIECCHl U SBJICHUS, UCIOIB3Yys (Puznueckue
3aKOHbl M TIPUHLMIBL: 3aKOH OMa, 3aKOHBI MOCJIE€I0BATEILHOIO U MapajiebHOTO
COCJIMHEHUsI TPOBOJHUKOB, 3akOoH Jlxoyns—JleHna, 3aKoH 3JIEKTPOMArHUTHOM
WHJIYKI[MY, 3aKOH MPSIMOJIMHEWMHOTO pacpOCTPAHEHUS! CBETA, 3aKOHBI OTPAKECHUS
CBETa, 3aKOHBI MPEJIOMJICHUS CBETa, YpaBHEHHE ODuHIITEHHa 1751 PoTtodrddekra,
3aKOH COXPAHEHUS JHEPruU, 3aKOH COXPAHEHUS HUMITYJIbCAa, 3aKOH COXpPaHEHUS
3JIEKTPUYECKOTO 3apsifia, 3aKOH COXPAHEHHUsI MAacCOBOr0O 4ucia, moctyiarsl bopa,
3aKOH PaJMOaKTHUBHOIO pacmajia, IMPU dTOM Pa3IudaTh CIOBECHYIO (DOPMYIUPOBKY
3aKOHA, €ro MaTeMaTHYEeCKOE BbIpAXKEHHUE U YyCJIOBUS (TpaHUIlbI, OO0JACTH)
IPUMEHUMOCTH;

ONpeAesiTh HAMPABJICHUE BEKTOPA UHAYKIIMM MAarHUTHOTO TOJIsi TPOBOAHUKA
C TOKOM, cujibl Amnepa u cuibl JlopeHna;

CTPOUTh U OIMCHIBATh H300paKEHHE, CO3[1aBaeMOE€ IUJIOCKHUM 3€pKajioM,
TOHKOM JIUH30M;

BBITMIOJHATh OJKCHEPUMEHTHI IO HCCIEJOBAHUIO (PU3HUECKUX SBICHUN U
IPOLIECCOB C HCIIOJIb30BAHUEM MPAMBIX U KOCBEHHBIX H3MEPEHUI: IMPU 3TOM
dbopmynupoBaTth mpobJeMy/3agady W TUNOTE3y Yy4eOHOTro 3KCIEepHMEHTA,
coOupaTh YCTaHOBKY W3 MPEAJIOKEHHOTO OOOPYIOBaHUS, IMPOBOIUTH OMBIT H
(dbopMynHpOBaTH BHIBOBL

OCYIIECTBIISITH MPSMbIE U KOCBEHHBIE U3MEPEHUSI (PU3NUECKUX BEIUUHH, TIPH
ATOM BBIOMPATH ONTHUMAIBHBIN CIOCOO HM3MEPEHHUS M HCIOJIb30BAaTh WU3BECTHBIC
METO/Ibl OLEHKH MMOIrPENIHOCTEN U3MEPEHNU;

UCCJIEIOBATh 3aBUCUMOCTH (PU3WYECKUX BEIUYHH C HCIOIH30BAHUEM
OpSIMBIX W3MEPEHHM: TPU ITOM KOHCTPYHUPOBATh YCTaHOBKY, (DUKCHUPOBATH
pPE3YNbTATHl MONTYYEHHON 3aBUCUMOCTH (U3MYECKUX BEIMYMH B BHUJE TaOIUI] U
rpaduKoB, AenaTh BEIBOIBI MO pe3yabTaTaM HUCCIICI0BAHMS;

coOmoaTh mpaBuiia 0€30MaCHOTO TPy/Aa MPHU MPOBEACHUHM WCCIICIOBAHUNA B
pamMKax ydeOHOTO OJKCIIEPUMEHTa, Yy4eOHO-HCCIEOBATENbCKON W TIPOSKTHOU
NEATENIbHOCTU C KMCIOJIb30BAHUEM H3MEPUTEIBHBIX YCTPOUCTB U J1a0OpPaTOPHOTO
000pyTI0BaHMS;

pemiaTth pacy€THblE 3a7ayd C SBHO 3aJaHHOM (U3UYECKOW MOJIEIbIO,
UCIONb3Yys (U3NYECKHUE 3aKOHBI U MPUHIIMIIBI, HA OCHOBE aHaIN3a YCJIOBUS 3aJja4u



BbIOMpaTh (PU3MYECKYI0 MOJIENb, BBIACIATh (PU3NYECKUE BEIUYMHBI U (POPMYIIbI,
HEeoOXonuMbIe ISl €€ pPEelICHUs, MPOBOAMTH PAcU€Thl U OLIEHUBATh PEATBHOCTD
MOJIYYEHHOI'0 3HaYeHUs (PU3HUECKON BETUYMHBI,

pelaTh KaYeCTBEHHbIE 3aJ1a4i: BHICTPAUBATh JOTUYECKHA HEMPOTUBOPEUNBYIO
LENOYKY PAaCCYXJCHUN € OMOpold Ha M3y4YEHHbIE 3aKOHbI, 3aKOHOMEPHOCTH H
buzndecKue sIBICHU;

UCIIOJIb30BaTh ~ MPU  PEIIEHMHM  y4yeOHBIX  3a7a4  COBPEMEHHbBIE
UH(GOPMAIIMOHHBIE TEXHOJOTUU JJIsl TIOUCKA, CTPYKTYPUPOBAHUS, UHTEPIPETALUU
U Tpe/CcTaBleHusl y4eOHOM M HAy4YHO-TIOMYJISIpHOW MH(OpMAIUK, MOJTYyYSHHOU U3
Pa3IUYHBIX HICTOYHUKOB, KPUTUYECKH aHAJIM3UPOBATH MOJIyHaeMyt0 HHPOPMALIHIO;

OOBSACHATh NPUHIUINBI JACHCTBUS MAIIUH, MPUOOPOB M TEXHUYECKHUX
YCTPOMCTB, pa3inuyaTh yCIOBUs UX O€30MAaCHOTO MCIOJIb30BaHUS B MOBCEIHEBHOM
KU3HU;

IPUBOJUTH MPUMEPHI BKIAJa POCCUUCKUX U 3apyOekKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAyKH, B OOBSICHEHUE MPOIIECCOB OKPYXKAIOIIETO0 MHUpPA, B PAa3BUTHE
TEXHUKHU U TEXHOJIOTH;

UCIIOJIb30BaTh TEOPETUUYECKHE 3HAHMS MO (PU3UKE B MOBCEAHEBHOM KU3HU
JUtst o0ecrieyeHus: 0€30MacHOCTH MpU 0OpaIieHuH ¢ TpUOOpaMHu U TEXHUYECKUMHU
yCTPOWCTBAaMH, JUIsl COXPAHEHUs 3[J0POBBSl U COOJIOJIEHUS HOPM 3KOJOTHYECKOI0
IIOBEJICHUS B OKPY’KaIoIlEel Cpene;

paboTatb B TIpyNIe C BBHINOJIHEHUEM pAa3IMYHBIX COLHAJIBHBIX pOJIEH,
IUIaHUPOBaTh pPAa0OTy TPYMNMbl, PALUOHAIBHO pacnpeAessiTh OOA3aHHOCTH MU
IUIaHUPOBATh JEATEIIBHOCTh B HECTAHAAPTHBIX CUTYalUsX, a/IeKBaTHO OLICHUBATH
BKJIa/1 K&KJI0T0 U3 YYaCTHUKOB I'PYMIIbI B PEIIEHUE paccCMaTpUBaeMOil poOIeMBbl.



TEMATHUYECKOE IINIAHUPOBAHUE
10 KVIACC

Ne
n/n

HaumeHoBaHue pa3aeioB
U TeM MPOrpamMmbl

KoaunuecTBO 4acoB

KoHTpoJbHbIE

Bcero
padoThI

IIpakTH4eckue
padoThI

DJIeKTPOHHbIE
(uu¢posbie)
o0pa3oBaTte/ibHbIE

pecypchbl

BocnurareanHbI
MOTEHITHAJI

Paznea 1. PUBUKA U METO/JbI HAYUYHOTI'O IIO3HAHUA

1.1

duzuka n MCTOJbI HAYYHOTO
IIO3HaHHUA

bu6mmoreka [IOK
https://m.edsoo.ru/7f41bf72

PazButune
IIEHHOCTHOTO
OTHOIICHHS K
cBoemy OTe4ecTBy,
CBOEH MaJIOi U
OoJibmoii Ponnue
KaK MEecCTY, B
KOTOPOM Y€JI0BEK
BBIPOC U MO3HA
NepBBIC PAIOCTH U
HeyJIauu, KoTopas
3aBelllaHa emMmy
npelKaMu U
KOTOPYIO HY>KHO
obeperars.PazButue
[IEHHOCTHOTO
OTHOIICHHS K
3HAHUAM KaK
HUHTEJJIEKTYaTbHOMY
pecypcey,
obecrnieynBaroeMy



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

Oymyliee 4enoBeka,
Kak pe3ylbTary
KPOIOTIUBOIO, HO
YBIICKATEIIbHOTO
y4eOHOro Tpy/a.

Hroro no pazneny

Pa3zngen 2. MEXAHUKA

2.1 Kunemaruka

bu6mmoreka [IOK
https://m.edsoo.ru/7f41bf72

PazButune
IIEHHOCTHOTO
OTHOIICHHSI K
3HAHUSM KaK
MHTEJJIEKTYaJIbHOMY
pecypcey,
obOecrieunBaroneMy
Oynmyliee 4elnoBeKa,
KaK pe3ylbTaTy
KPOTOTINBOTO, HO
YBJIEKATEILHOTO
yueOHOTro Tpy/a.

2.2 JlnHamuka

bu6moreka [IOK
https://m.edsoo.ru/7f41bf72

PaszButune
LIEHHOCTHOTO
OTHOIIEHUS K
3HAHUSIM KaK
HUHTEIJUICKTYaIbHOMY
pecypcy,
obecreynBaronemMy
Oyayliee yenoBeka,
KaK pe3yJbTaTy



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

KpPOIOTJIMBOTO, HO
YBJIEKATEJIbHOTO
y4eOHOro Tpy/a.

23 3aKOHBI COXpaHEHUS B

MEXaHUKE

bu6mmoreka [IOK

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

Pazsutne
IICHHOCTHOTO
OTHOIIICHHUS K
MIPUPOJIE KaK
WMCTOYHHKY >KU3HU
Ha 3eMiie, OCHOBE
caMoro ee
CYIIECTBOBAHHS,
HYXJAIOLIEWCs B
3aluTe U
IMOCTOSIHHOM
BHHMAaHHH CO
CTOPOHBI YEJIOBEKA.

Hroro no pazneny

18

Pazgen 3. MOJIEKYJISAPHASA ®U3UKA U TEPMOJANHAMUKA

OCHOBBI MOJIEKYJIIPHO-

3.1
KMHETUYECKOUN TeOpHun

bu6moreka [IOK

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

PazButue
[ICHHOCTHOTO
OTHOILICHUS K
3HAHUSM KaK
HUHTEIJUICKTYaIbHOMY
pecypey,
obecrnieynBaroIeMy
Oyayliee yenoBeka,
KaK pe3yybTaTy
KPOTIOTIIUBOTO, HO



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

YBJIEKATEJIbHOTO
y4eOHOro Tpy/a.

Pazsutne
LEHHOCTHOTO
OTHOIIEHUS K
MIPHUPOJIe KaK
WUCTOYHUKY KU3HH
Ha 3emie, OCHOBE

3.2 OCHOBBI TEPMOTUHAMUKHI 10 bromorexa [OK camoro ee
https://m.edsoo.ru/7f41bf72
CYIIIECTBOBAHUS,
HYXJAIOLIENCs B
3aIuTe U
MMOCTOSTHHOM
BHUMAaHHUH CO
CTOPOHBI YEJIOBEKA.
ArperaTHble COCTOSIHHSI
3.3 BemiectBa. Da3oBrie 5 bubmorera I[IOK
https://m.edsoo.ru/7f41bf72
TIePEXO0IbI
Hroro mo pazgeny 24
Paznen 4. DJIEKTPOJIUHAMUKA
Pa3zButue
IIEHHOCTHOTO
OTHOIIICHHS K
41 T — 10 bubmuorexa [JOK 3HAHUSIM KaK

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

UHTEIUICKTYaIbHOMY
pecypcey,
obecrnieynBaroeMy
Oyayliee yenoBeka,



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

KaK pe3ylbTaTy
KpPOTIOTIIMBOTO, HO
YBIIEKATEIILHOTO
y4eOHOro Tpy/a.

4.2

ITocTossHHBIN
aneKkTpuueckuii Tok. Toku B
Pa3JIMYHBIX Cpeaax

12

bu6moreka [IOK
https://m.edsoo.ru/7f41bf72

PazButue
[IEHHOCTHOTO
OTHOIICHHUSI K TPYIY
KaK OCHOBHOMY
croco0y
JIOCTHKEHUS
KU3HEHHOTO
OnaromnoJryyus
4esoBeKa, 3a10Ty
€ro yCHEeIIHOro
poheCCUOHAIIBHOTO
caMoOIIpeieIeHUs U
OIL[YILIEHUS
YBEPEHHOCTH B
3aBTpAIIHEM JHE.

Hroro o pasaciy

22

PesepBHOE Bpems

PazButue
[IEHHOCTHOTO
OTHOIICHHUS K TPYAY
KaK OCHOBHOMY
croco0y
JOCTH)KECHUS
KU3HEHHOTO
Omaromnoxydus
YeJoBeKa, 3a1ory



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

€ro yCIEUIHOTO
podeccunoHaIbHOTO
CaMOOIIPEAEIECHNS U
OLIYICHUS
YBEPEHHOCTH B
3aBTpAIIHEM JTHE.

OBIIEE KOJIMYECTBO YACOB
10 [TPOT'PAMME

68




11 KVIACC

KosmmuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3aeioB u (undposrbie) BocnurareabHbIi
Kourpoububie | IIpakTHyeckue
n/n TeM NPOrpaMmbl Bcero o0pa3zoBaTe/ibHbIE NMOTEeHIUAJ
padoThI padoTsbI
pecypchl
Paznen 1. DJIEKTPOJIUHAMUKA
PazButue
IIEHHOCTHOTO
OTHOIIICHHS K
3HAHUSM KaK
WHTEJUICKTYaJIbHOM
MarunuTtHoe 1oJie. Eu6 110K cevpe Y Y
nbnmorexa ,
11 DneKTpoMarHuTHas 11 1 3 peeypey
https://m.edsoo.ru/7f41c97c | oOecneynBarOIMEMy
WHIYKINS
Oynmyliee 4eloBeKa,
KaK pe3ylbTaTy
KPOTOTINBOTO, HO
YBJIEKATEIbHOTO
y4eOHOTO Tpy/a.
Utoro no pazneny 11
Paznen 2. KOJIEBAHUSA U BOJIHBI
PazButue
LIEHHOCTHOTO
Mexanuueckue u OTHOILIEHHUS K
2.1 3JIEKTPOMAarHUTHbIE 9 1 Bubmmorexa [JOK 3HAHUSIM KaK
' P https://m.edso00.ru/7f41c97¢
KoJjebaHus MHTEJUIEKTYaJIbHOMY
pecypcey,
obecrnieynBaroeMy



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

Oymayliee 4elnoBeka,
Kak pe3ylbTary
KPOIOTIUBOIO, HO
YBIICKATEIIbHOTO
y4eOHOro Tpy/a.

2.2

Mexaanueckue u
3JIEKTPOMArHUTHBIE BOJTHBI

bu6mmoreka [IOK
https://m.edsoo.ru/7f41c97c

PazButue
[IEHHOCTHOTO
OTHOIICHHSI K
3HAHUSM KaK
HHTEIUICKTYATbHOMY
pecypcey,
obecreynBaronieMy
Oynmyliee 4eloBeKa,
KaK pe3ylbTaTy
KpPOTIOTINBOTO, HO
YBJIEKATEIbHOTO
y4eOHOTO Tpy/a.

2.3

OnTuka

10

bubnuorexa [JOK
https://m.edsoo.ru/7f41c97c

Pa3Butne
[IECHHOCTHOTO
OTHOUICHUS K TPYLY
KaK OCHOBHOMY
croco0y
JOCTHKCHUS
KU3HEHHOTO
Onaromnoxydus
4eJioBeKa, 3a10ry
€ro yCIIEIIHOTO
npo¢eccHOHATBLHOTO
CaMOoOTIpe/IeIeHUs 1



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

OIYIICHUS
YBEPEHHOCTH B
3aBTpaIIHEM
nHe.Pa3zButue
[IEHHOCTHOTO
OTHOIICHHSI K
3HAHUSM KaK
UHTEJUICKTYaTbHOMY
pecypcey,
obecreynBaronieMy
Oynmyliee 4enoBeKa,
KaK pe3yJbTaTy
KpPOTIOTINBOTO, HO
YBJIEKATEIbHOTO
y4eOHOTO Tpy/a.

Hroro no pazneny

24

Pasgen 3. OCHOBBI CIHEIIMAJIBbHOM TEOPUU OTHOCUTEJBHOCTH

3.1

OCHOBBI CIIEIHATBHON

TCOPHUH OTHOCUTCIIbHOCTU

bu6moreka [IOK
https://m.edsoo.ru/7f41c97c

PazButue
[ICHHOCTHOTO
OTHOILICHUS K
3HaHUSIM KaK
WUHTEIUICKTYaJIbHOMY
peeypey,
obecrnieynBaroeMy
Oyayliee yenoBeka,
KaK pe3yJbTaTy
KPOTIOTIIUBOTO, HO
YBJICKATEIILHOTO
y4eOHOTO Tpy/a.



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

Hroro no pazneny

Pa3znen 4. KBAHTOBAS ®U3UKA

41 DeMeHThI KBAHTOBOM

OIITUKH

bu6mmoreka [IOK

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

Pazsutne
LIEHHOCTHOTO
OTHOIICHUS K
cBoemy OteuecTBy,
CBOCH Majol u
6oxbioii Poaune
KaK MeCTY, B
KOTOPOM YEJIOBEK
BBIPOC | MMO3HAT
TIePBBIE PAJIOCTH U
Hey/auu, KoTopas
3aBeriaHa emy
npeaKaMu 1

KOTOPYIO HY>KHO
obeperarh.

4.2 Crpoenune aToMa

bu6moreka [IOK

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

PazButue
[ICHHOCTHOTO
OTHOILICHUS K
3HaHUSIM KaK
WUHTEIUICKTYaJIbHOMY
peeypey,
obecrnieynBaroeMy
Oymyliee yenoBeka,
KaK pe3yJbTaTy
KPOTIOTIIUBOTO, HO
YBJICKATEIILHOTO
y4eOHOTO Tpy/a.



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

4.3

ATOMHOE SApO

bu6mmoreka [IOK

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

PazButne
LIEHHOCTHOTO
OTHOIIICHUS K
MPUPOJIE KaK
HMCTOYHHKY >KU3HU
Ha 3emie, OCHOBE
caMoro ee
CYIIIECTBOBAHUS,
HYXJAIOLIEKCs B
3alNATe U
MMOCTOSTHHOM
BHHMAaHHH CO
CTOPOHBI YEJIOBEKA.

Hroro no pazneny

15

Pazgen 5. 9JIEMEHTBI ACTPOHOMUHU U ACTPOPU3UKHU

5.1

DeMeHThl aCTPOHOMHUU U
acTpopU3NKI

bubmuoreka [{OK

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

PasButue
LIEHHOCTHOTO
OTHOIICHUS K
MPUPOJE KaK
HMCTOYHUKY KU3HU
Ha 3emJjie, OCHOBE
caMoro ee
CYILIECTBOBAHUS,
HYXJAIOLIENCs B
3alIUTE U
MOCTOSTHHOM
BHHUMaHHH CO
CTOPOHBI YeJIOBEKA.



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

Hroro no pazneny 7

Paznea 6. OBGOBIIAIOIIEE IOBTOPEHHUE

Pa3zButne
LIEHHOCTHOTO
OTHOIIICHUS K TPYIY
KaK OCHOBHOMY
croco0y
JIOCTHIKCHUS

JKU3HCHHOT' O
bu6mmoreka [IOK

6.1 00600 4
ODIAIOIIEE HOBTOPEHHE https://m.edsoo.ru/7f41c97c

OnaromnoJryyus

YeNoBeKa, 3aJI0Ty
€ro YCIICIIHOTO
poheCCUOHAIBHOTO
CaMOOTIPE/ICTICHUS 1
OIIYIICHUS
YBEPEHHOCTH B
3aBTpaITHEM JTHE.

Hroro mo pazgeny 4

PazButue
[IEHHOCTHOTO
OTHOUICHHUS K TPYAY
KaK OCHOBHOMY
croco0y
JOCTH)KEHUS
KU3HEHHOTO
Omaromnoxydus

PesepBHOe Bpems 3

YCJIOBCKaA, 3aJI0Ty
€ro ycremHoro



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

npo(heccuOHATBLHOTO
CaMoOTIpeIeIeHHS 1
OLIYIICHHS
YBEPCHHOCTH B
3aBTpAIIHEM JIHE.

OBIIEE KOJIMYECTBO YACOB
10 [TPOT'PAMME

68







IHOYPOYHOE IIVIAHUPOBAHHUE

10 KJIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne nugposbie JlonoHUTEIbHASA
Tema ypoka KonTpoabnusbie | IlpakTHueckue
n/n Bcero o0pa3oBare/ibHbIE uHpopmanusi
padoThl padoThI
pecypchl
®du3rKa — Hayka O MPUPOJIE.
1 Hayunsie MeT(})fzm HO?I,)H:)HI/ISI 1 bubmorexa [JOK
v https://m.edsoo.ru/ff0c32e2
OKPYXKAIOIIEro MUpPa
Ponb u Mecto pusuku B
OPMHUPOBAHUH COBPEMEHHOMN
2 Icfap HOII?/'I KapTHHbI th a, B 1 Bu6mmorexa [IOK
e pv pa, https://m.edsoo.ru/ff0c33e6
MPaKTUYECKON JAesITeTbHOCTU
monei
MexaHnnyeckoe IBUKEHUE.
OTHOCUTENBHOCTh
3 MEXAHUYECKOT O ABUKEHUI 1 Eubmorexa ITOK
' https://m.edsoo.ru/ff0c3508
[Tepemernienue, CKOpOCTb,
yCKOpEHUe
4 PaBHOMEpHOE NpAMOJIMHEHHOE 1 bubmuoreka [JOK
IBIDKECHUE https://m.edsoo.ru/ff0c3620
5 PaBHOyCcKOpeHHOE 1 bubnuorexa LIOK
MPAMOJIMHENHOE JBUKECHUE https://m.edsoo.ru/ff0c372e
CBoOotHOE TTaJIeHHE.
6 YckopeHnue cB0OOOHOTO 1 Bubmmorera [JOK
P https://m.edsoo.ru/ff0c39cc
MaJCHUS
7 KpuBonuHeliHOE 1BUXKEHUE. 1 Bbubmuorexa [JOK



https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c39cc

JIBM>KEeHHE MaTepUaIbHOU TOYKU
10 OKPYKHOCTH

https://m.edsoo.ru/ffOc3ada

[IpuHIHAIT OTHOCUTENBHOCTH
lNanmnes. UuepuumanbHbie

bubnuoreka IIOK

8 cuctemsl orcuera. [lepBrpiit https://m.edsoo.ru/ff0c3be8
3akoH HproToHa
Macca tena. Cuina. [Tpunuun

9 cymnepno3unuu cui. Bropoii bubnuoreka [JOK
3akoH HproToHa mis https://m.edsoo.ru/ffOc3be8
MaTepuaIbHON TOUKU

10 Tpetnii 3akoH HeroToHa 1151 bu6mmoreka [IOK
MaTepUaIbHbIX TOUYEK https://m.edsoo.ru/ffOc3be8
3aKO0H BCEMHPHOTO TATOTEHUS.

11 Cuna tsoxectu. [lepBas bubmorexa [TOK

https://m.edsoo.ru/ff0c3d00

KOCMHUYECKasi CKOPOCTb

12 Cuina ynpyroctu. 3akoH ['yka. bubmuoreka [IOK
Bec tena https://m.edsoo.ru/ff0c3el8
Cuna tpenus. Koapdunment

13 Tpenust. Cuiia COpOTUBICHUS bubnuoreka [JOK
MpU IBMOKEHUHU TeJa B )KUJIKOCTH https://m.edsoo.ru/ff0c3f76
WJIM ra3e
[ToctynarensHoe u
BpallaTeIbHOE IBU)KEHHUE

14 abCOJIIOTHO TBEPJIOTO Tea. bubnuoreka LIOK
MowmenT cuisl. [lnedo cuiel. https://m.edsoo.ru/ff0c41a6
Ycnosus paBHOBecHs TBEPIOTO
Tena

15 NMnynsc MmaTepuanbHON TOUKH, brbmrorexa LIOK

https://m.edsoo.ru/ff0c43d6



https://m.edsoo.ru/ff0c3ada
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c43d6

CHUCTEMBbI MAaTEPUAIIbHBIX TOUECK.
Nmnynsc cuiibl. 3akoH
COXpaHEHUS UMITYJIbCA.
PeaktuBHOC ABIKCHHE

16

PaboTa 1 MOITHOCTH CHIIBI.
Kunernueckast sneprus
MaTepuaibHON TOUkH. Teopema
00 M3MEHEHNU KHHETUYECKOW
SHEpPruun

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c4502

17

[TorenumansHas 3HEPTHUSL.
[TorenumanpHas 3HEPTUS
yrapyro aepopMupoBaHHOM
npyxuHsl. [loTeHmansHas
SHEPTHsl TeJla BOIU3U
MOBEPXHOCTH 3€MIJIH

bu6mmoreka [IOK
https://m.edsoo.ru/ffOc461a

18

IloTennmanesHEIEe U
HENMOTEHIUAIbHEIE CHIIBL. CBS3b
paboTHl HEMOTEHITUATBHBIX CHIT
C U3MEHEHHEM MEXaHHYECKOM
SHEPIrUU CUCTEMBI TeJ. 3aKOH
COXpaHEHUs MEXaHUYCCKON
SHEPTHH

bu6moreka [IOK
https://m.edsoo.ru/ff0c478c

19

JIaGoparopHas paboTa
«HMccnenoBanue cBsi3u paboThHI
CHJIBI C U3MEHEHUEM
MEXaHMYECKOM SHepruM Tesa Ha
IpUMEpE PacTKEHUS
PE3UHOBOTO KI'yTa»

20

KonTtposnpHas paboTa o teme

bubmunorexa LIOK



https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c478c

«Kunemaruka. Jlunamuka.
3aKOHBI COXpPAHEHUS B
MEXaHUKE»

https://m.edsoo.ru/ff0c4db74

21

OcHOBHBIE TIOJIOKEHUS
MOJIEKYJIIPHO-KUHETHYECKO U
Teopuu. bpoyHOBCKOE
nsuxenue. JAudpdysus

bubnuoreka IIOK
https://m.edsoo.ru/ffOc4dc2

22

Xapakrtep ABUKEHUA U
B3aMOJEHCTBHUSA YaCTUI]
BeniecTra. Moienu cTpoeHust
raszoB, )KHUJAKOCTEW U TBEPABIX
Ten

23

Macca monekyn. KonnuectBo
BemecTBa. IlocTostHHAs
ABoraapo

24

TemoBoe paBHOBeECHE.
Temneparypa u e€ usmepeHue.
[lIxana Temneparyp Llenbcus

25

Wneanpueiii raz 8 MKT.
Ocnosnoe ypaBHenue MKT

bubmuoreka [{OK
https://m.edsoo.ru/ffOc4fde

26

AGcomoTHas TemrepaTypa Kak
Mepa CpeIHEN KUHETUYECKOU
SHEPTUH JIBKEHHS MOJIEKYIL.
YpaBHeHue Menzeneena-
Knaneiipona

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c511e

27

3akoH [lanbToHa. ['a3oBbie
3aKOHBI

28

JIaGoparopHas paboTa



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

«ccnenoBanue 3aBUCUMOCTH
MEX/Ty ITapaMeTpaMu COCTOSTHUS
Pa3peKEHHOTO ra3a»

N3onpoueccel B uACAIIBHOM ra3e

bubnuoreka [IOK

29 M X rpaguieckoe https://m.edsoo.ru/ff0c570e
MpeACTaBICHUE
Bnyrpennssa sHeprus
TEPMOTUHAMUYECKON CUCTEMBI 1
30 crocoObI € N3MEHECHHS. bubnuotexa [JOK
KonuuecTBo TeruioTs! u padbora. https://m.edsoo0.ru/ff0c5952
Bnyrpennssa sHeprus
0JIHOATOMHOTO HCAJIbHOTO Ta3a
bu6mmoreka [IOK
31 Brgs Teronepenan https://m.edsoo.ru/ff0c5¢c36
VnenbHasg TEII0EMKOCTD
32 BeniecTBa. KoanuecTBO TEmIOThI bubnuorexa [JOK
MpHY TeIIonepeaaye. https://m.edsoo.ru/ff0c5c36
AnabaTHBIN MpoIecc
[TepBrlil 3aKOH TEPMOAMHAMUKHI
33 1 ero MPUMEHEHHE K bubmmorexa [JOK
https://m.edsoo.ru/ffOc5efc
H30IpoIeccam
Heob6parumocTh mporieccoB B
34 npupoae. Bropoii 3akoH Bubmmorexa LIOK
https://m.edsoo.ru/ff0c6230
TEPMOANHAMUKHU
35 [Ipunuun neiictus u KIT/ bu6mmoreka [JOK
TETJIOBOM MaIlIUHBI https://m.edsoo.ru/ff0c600a
36 Huxn Kapuo u ero KIT[
37 DKosoruyeckue npoodaemMbl



https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a

TCIINIOOHCPT CTUKH

O6o06maromuii ypok
38 «MonexynsipHasi pu3uKa Bubamorexa [IOK
Y ’ https://m.edsoo.ru/ff0c6938
OCHOBBI TEPMOAUHAMUKI
KonTtposnsHas paboTa o teme
39 «MoutekynsipHas (pu3uka brbmorexa [OK
y ) https://m.edsoo.ru/ff0c6a50
OCHOBBI TEPMOTMHAMHUKI)
[TapooOpazoBanue u
40 koHneHcamus. Mcrnapenne u bubnmorexa HOK
’ p https://m.edsoo.ru/ff0c63b6
KHIIEHHE
AOCOIIOTHAS M OTHOCHUTEILHAS
41 BJIQ)KHOCTH BO3yXa bubmorexa [JOK
. Ayxa. https://m.edsoo.ru/ff0c64d8
Hacsimennsiit nap
Trépnoe Temno.
Kpucrannmaeckue u amopdHbie
42 Tesa. AHU30TPOIIUS CBOMCTB bubmuoreka [IOK
KpucTauioB. XXuakue https://m.edsoo.ru/ffOc65f0
kpucTtayisl. COBpeMEHHBIC
MaTepHaIbl
[TnaBneHre U KPUCTAUTA3ALIMSL.
43 VnenpHas TemioTa niaaBiIcHUS bubmorera [JOK
s ' https://m.edsoo.ru/ff0c6708
Cybnumarnus
bu6moreka [IOK
44
YpasHenue TenIoBoro banarca https://m.edso00.ru/ff0c6820
DnexTpusalus Tel.
45 DnekTpudeckuit 3apsia. JIBa bubmorexa [OK
P PAL. https://m.edsoo.ru/ffOc6bcc
BH/JIA DNIEKTPUUECKUX 3apsII0B
46 IIpoBOJHUKH, NUANEKTPUKH U bubmuorexa [JOK



https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6bcc

MOJIYIIPOBOIHUKHU. 3aKOH
COXPAHEHHUS IEKTPUUYECKOTO
3apsija

https://m.edsoo.ru/ff0c6bcc

B3aumonerictBue 3apsiios.

bubmnoreka LIOK

47 3axon KyﬂOHa; Toueurbili https://m.edsoo.ru/ffOc6ces
ANIEKTPUYECKUI 3apsiz
HanpsxéHHocTh
48 aneKkTpudeckoro noJid. [IpunHiun bubnuotexa [JOK
CYNEPIO3UIUU ANEKTPUUECKUX https://m.edsoo.ru/ff0c6df2
nosnel. JInHuK HanpsHKEHHOCTH
PaGora cun
49 BIEKTPOCTATUYECKOTO TOJISI. bubnuotexa [JOK
ITorenmman. PasHocTh https://m.edsoo.ru/ff0c6f00
MOTEHIIUAJIOB
[IpoBOTHUKY U TUAJIEKTPUKHU B
50 3JIEKTPOCTATUYECKOM II0JIE. bubnuoreka [JOK
Jusnexkrpuueckas https://m.edso0.ru/ff0c7018
MIPOHUIIAEMOCTb
N bubnuorexa [JOK
°1 ueirpodmrocts. Konercarop https://m.edsoo.ru/ff0c7126
DNEeKTPOEMKOCTH TLIOCKOTO
52 KOHJIEHCaTopa. DHeprus Bubmmorexa [JOK
https://m.edsoo.ru/ff0c72c0
3apsKEHHOTO KOHJIEHCAaTopa
JIaGoparopHas paboTa
53 "N3mepenue 31eKTpOoEMKOCTH
KOHJeHcaropa"
[IpuHIMI nEACTBUSA U
54 IIPUMEHEHHNE KOHJIEHCATOPOB,

KOIIMPOBAJIBHOTO allrapara,



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

CTPYMHOTIO IIPUHTEpA.
DNeKTpoCcTaTUYEeCKas 3aluTa.
3a3eMIIeHHE EKTPOIpUOOpPOB

55

DNeKTpUUECKUui TOK, YCIOBUS
€r0 CYIIECTBOBAHUSI.
[TocTosuHbIM ToK. Crina Toka.
Hanpsokenne. ConpoTuBieHue.
3axon Oma Juid yyacTKa Lenu

56

IlocnegoBarenpHOE,
napajieTbHOe, CMEIIAaHHOE
COETMHEHHE MPOBOJHUKOB.
JlabopaTtopHnast pabota
«M3yueHnue cMenaHHoro
COEIMHEHUS PE3UCTOPOB»

0.5

bu6moreka [IOK
https://m.edsoo.ru/ff0c74f0

57

PaboTta 1 MOIIIHOCTH
ANEKTPUIECKOTO TOKA. 3aKOH
Hxoynsa-Jlenna

bu6moreka [IOK
https://m.edsoo.ru/ff0c7838

58

3axoH OMa j1 HOJITHOU
(3aMKHYTOM) AJIEKTPUUECKOM
uenu. KopoTkoe 3aMbIkanue.
JlaGopaTopHas pabota
«M3mepenue D/IC nucrounuka
TOKa U €r0 BHYTPEHHET0
COTIPOTHUBIICHUS

0.5

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

59

DJeKTpOHHas MPOBOAUMOCTb
TBEP/IBIX METAJIJIOB.
3aBHCUMOCTb COITPOTHBIICHUS
METaJUIOB OT TEMIIEPATYPHI.
CBepxnpoBOIUMOCTb



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

DNEeKTpUUYECKUI TOK B BaKyyMe.

60 .
CBolicTBa AJIEKTPOHHBIX ITYYKOB
[TonynpoBOAHUKH, UX
COOCTBEHHAs M IPUMECHAst

61 npoBoauMocTh. CBolicTBa p—N- Bubmnorexa LOK

https://m.edsoo.ru/ff0c84ae

nepexona. [lonynmpoBoIHUKOBEIE
puoOOpHI
DNEeKTPUUYECKUM TOK B
pacTBopax U paciuiaBax

62 JJIEKTPOJIUTOB. Bubnmorexa [JOK

https://m.edsoo.ru/ff0c82ba

DIIEKTPOJIUTHYECKAS
JUccoanus. JIeKTPOIU3
DIJIEKTPUYECKHUI TOK B ra3ax.

63 CaMOCTOSITeNIBHBIN U bubnuoreka [JOK
HECAMOCTOSITENIbHBINA pa3psijl. https://m.edsoo.ru/ff0c84ae
Momnnus. [Inazma
DnexTpuyueckue npuOopsl U

64 YCTPOMCTBA U UX MPAKTUYECKOE bubmuoreka [IOK
npumeHenue. [IpaBuna TeXHUKU https://m.edsoo.ru/ff0c86fc
0€30MacHOCTH

65 O6006maromui ypox bubmuoreka [JOK
«INEKTPOIMHAMUKAY https://m.edsoo.ru/ff0c88be
KonTponsHas paborta o Teme

66 «Qnekrpocratuka. [1ocTOAHHBIN bubnuorexa LIOK
JJIEKTPUYECKUH TOK. TOKHU B https://m.edsoo.ru/ff0c8a8a
Pa3TUYHBIX Cpelax»
PesepBHbiit ypok. KonTponbHast Butmmorexa LIOK

67 paboTa o Teme

"OnexkTpoauHaMuka"

https://m.edsoo.ru/ff0c8c56



https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c8c56

PesepBHBIH ypOK.

bubmunoreka LIOK

68 Obodmaromuid ypox 110 Temanm 1 https://m.edsoo.ru/ff0c8f6c
10 xmacca
OBIIEE KOJIMYECTBO YACOB I10 68

[TPOTPAMME



https://m.edsoo.ru/ff0c8f6c

11 KVIACC

KosmnuecTBo yacos DJIeKTPOHHbIE
[
‘:;11 Tema ypoxa Bcero Kontpobusie | Hpaxrieckie fl[:;:eﬂl/lﬂ sg:azzil;fenbﬂble
padoTsI padoThbI pecypest
[TocTostHHBIE MAarHUTHI B X

1 B3auMo/jieiicTBe. MarautrHoe 1oJie. 1 bubmmoreka [{OK
Bekrop marHuTHON MHAYKIMH. JINHUK https://m.edsoo.ru/ff0c9778
MarHUTHON WMHIYKITUU
MarauTHO€ 10JIe MPOBOJIHUKA C

5 TokoM. OnbIT Dpcrena. 1 bubmuorexa [JOK
B3anmopaericTBue mpoBOJHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM

3 JlaGopaTtopHnas pabora «3y4yeHue 1 1 bubnuoreka [IOK
MarHUTHOTO MOJISl KaTYIIKH C TOKOM) https://m.edsoo.ru/ff0c98fe
JleficTBME€ MarHUTHOTO NOJIA HA
MPOBOJHUK ¢ TOKOM. Cuia Amriepa.

4 Jlaboparopnas paboTa 1 1 bubnnoreka [JOK
«HccaenoBanue nercTBU https://m.edsoo.ru/ff0c9ac0
MIOCTOSIHHOTO MarHuTa Ha PaMKy €
TOKOM»

JlelicTBMEe MarHUTHOTO IOJIS HA

5 JBUKYIIYIOCS 3apsSKEHHYIO YacTHILY. 1 bubnuoreka [IOK
Cuna Jlopenna. PaboTa cubl https://m.edsoo.ru/ff0c9df4
Jlopenua
DOnekTpoMarHuTHas uHAyKus. [otok

6 BEKTOpa MarHuTHoU nuaykuuu. J/C 1

HWHIAYKIHUU. 3aKkoH QJICKTpOMar HUTHOM



https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c9ac0
https://m.edsoo.ru/ff0c9df4

nHaykuuu Papanes

Jlaboparopuas paboTa
«HccnenoBanue sBICHUS
BHCKTPOMaFHI/ITHOI\/JI HHIAYKOHUN

bubmmoreka [{OK
https://m.edsoo.ru/ff0cal50

NupykTuBHOCTSH. SIBIEHUE
camonHaykuuu. DJ1C caMOMHAYKIUY.
DHeprusi MarHuTHOTO TOJIS KaTYIIKU C
TOKOM. DJIEKTPOMAarHUTHOE MOJIe

bubmmoreka [{OK
https://m.edsoo.ru/ff0ca600

TexHnueckne ycTpoicTBa U ux
IIPUMEHEHHE: IOCTOSTHHBIE MarHUTHI,
3IIEKTPOMArHUTHI, JIEKTPOIBUTaTENb,
YCKOPHUTENH 3JIEMEHTAPHBIX YaCcTHL],
MHIYKIIMOHHAs I1eYb

10

O6o0matromuii ypok «MarautHoe
noJie. DIEKTPOMAarHUTHAS HHTYKITUS

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

11

KonTtponpHas padoTa o treme
«MarauTHo€ I0JI€E.
DneKTpOMarHuTHasK UHIYKIIUS

bu6mmoreka [JOK
https://m.edsoo.ru/ff0cad58

12

CB0OOOTHBIE MEXaHUYECKUE
kosnebanus. 'apmMoHnyeckue
KoJneOaHus. YpaBHEHUE
rapMOHUYECKHUX KOJIeOaHUH.
[IpeBpanienue sHepruu

bubnuoreka [JOK
https://m.edsoo.ru/ffOcaf06

13

JIaGoparopHas paboTa
«HccnenoBanue 3aBUCUMOCTH
nepro/ia Majiblx KojeOaHuii rpy3a Ha
HUTH OT JUIMHBI HUTHU ¥ MacChl Tpy3a»

14

Konebarenbublit kKoHTYp. CBOOO HBIE

bu6nmoreka [JOK
https://m.edsoo.ru/ff0ch820



https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0caf06
https://m.edsoo.ru/ff0cb820

OJICKTPOMArHUTHBIC KoJieOaHus B
nacaJibHOM KoJie0aTeIbHOM KOHTYpC.
Amnanorus MCKIAY MCXaHNUYCCKUMHU U
OJICKTPOMArHuTHBIMU KoJIe0aHUSIMHU

15

®opmyna TomcoHa. 3aKoH
COXpPaHCHUA SHCPIrur B HACAJIbHOM
KoJie0aTeIbHOM KOHTYpE

bubmmoreka [{OK
https://m.edsoo.ru/ff0ch9c4

16

[IpencraBnenue o 3aTyxarommx
KoJeOaHusx. BelHyKIeHHbIE
MexaHW4JecKHe Kojiebanus. Pe3oHanc.
BI)IHY)K)IGHHI)Ie SHGKTPOMaFHI/ITHI)IC
KoJIeOaHus

bu6moreka [IOK
https://m.edsoo.ru/ff0cbb86

17

[Tepemennsblii Tok. CHHYCOUATBHBINA
MepeMEHHbINA TOK. MOIIHOCTh
MEPEMEHHOT0 TOKa. AMIUTUTYAHOE U
JefcTByIOlIee 3HAUEHHUE CUITBI TOKA U
HaMpsHKEHUS

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cbd34

18

Tpancdopmarop. IIponssocTso,
nepenava u norpedieHue
ANEKTPUYECKON SHEPTUU

19

YCTpoHCTBO U MPAKTHYECKOE
MIPUMEHEHHE JIEKTPUIECKOTO 3BOHKA,
reHepaTopa NEPEMEHHOIO TOKA,
JIMHUH dJIEKTpoIepe1ad

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

20

OKOJIOTUYECKHE PUCKHU IIPU
IIPOU3BOJICTBE AIIEKTPOIHEPTUU.
KynpTypa ncnonpzoBaHus
JIEKTPOIHEPTUH B TOBCEIHEBHOMN
KU3ZHU



https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cc324

Mexannueckue BOJIHBI, YCJIIOBUA
pacnpoctpanenus. [lepuon. Ckopocth

bubmmoreka [{OK

21 pacIpOCTPaHEHHUs U ITIMHA BOJIHBI. https://m.edsoo.ru/ff0cca54
[lonepeuHsie ¥ MPOIOIbHBIE BOJIHBI
29 3ByK. CkopoCTh 3ByKa. [ pOMKOCTh bubnuorexa [JOK
3ByKa. BeicoTa ToHa. TeM0Op 3Byka https://m.edsoo.ru/ffOcccOc
DNEeKTPOMarHUTHbIE BOJHBI, UX
23 cBolicTBa 1 ckopocTh. [1lkana bubmorexa HOK
https://m.edsoo.ru/ffOccfe0
AIIEKTPOMArHUTHBIX BOJIH
[TpuHIUIIB PaTUOCBI3U U
24 TeneBueHus. Pa3Butue cpencTs
cBs3u. Pagnonokanus
o5 KontponsHas padota «Konebanus n bubnuoreka [IOK
BOJIHBI» https://m.edsoo.ru/ffOcc6f8
[IpsimonuHelHOE pacpoCTpaHEeHHE
26 CBETa B OJJHOPOJIHOM Cpejie. bubnnoreka [JOK
ToueuHslilt ICTOYHUK cBeTa. JIyu https://m.edsoo.ru/ff0cd350
cBeTa
OTtpaxxeHue cBera. 3aKOHbI
27 oTpakeHus ceta. [loctpoeHue bubmorexa HOK
. https://m.edsoo.ru/ff0cd4e0
M300paxKxeHuil B IJIOCKOM 3epKajie
[Ipenomiienue csera. [lonHoe
08 BHYTpeHHee oTpakeHue. [IpenenbHblil bubnuoreka [IOK
YTOJI IIOJIHOTO BHYTPEHHETO https://m.edsoo.ru/ffocd7f6
OTpaXXCHHUS
29 JlaGopatopHnas pabora «3mepenue bubnuorexa [IOK
IIOKa3aTels IPEJIOMIIEHUS CTEKIIa» https://m.edsoo.ru/ffOcd67a
30 JIunssl. [TocTpoenue nu3o0paxeHuii B bubnuorexa [IOK



https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd67a

nuH3e. PopMyiia TOHKOM JIMH3HI.
YBenuueHue JuH3bI

https://m.edsoo.ru/ffOcddle

Jlaboparopnas padoTa

31 «HccnenoBanue CBOMCTB
M300paXeHUH B JIMH3AX)
Hucnepcus cBera. Co>kHBIA COCTaB
32 6enoro csera. L{Bet. JlJabopaTtopHas
pabora «Habmronenue aucrepcuu
CBETa»
33 NnTtepdepenmus creta. dudpaxmus bubnuoreka [IOK
ceerta. [ludpakunonnas pemeTka https://m.edsoo.ru/ff0ced22
34 [TonnepedHOCTH CBETOBBIX BOJIH. bubnuoreka [IOK
[Tongpuzanus cBera https://m.edsoo.ru/ffOcf02e
35 Onrtruueckue mpuOOPHI U YCTPOUCTBA U
yCIIOBUSA WX 0€30IaCHOTO MPUMEHEHUS
['panupl MPUMEHUMOCTH
36 KJIacCMYeCKOW MexaHuku. [locTynarsl bubnmuoreka [JOK
CIIelIMaIbHOM TEOPUU https://m.edsoo.ru/ff0cf862
OTHOCHUTEIILHOCTH
OTHOCHUTENBHOCTH OJTHOBPEMEHHOCTH.
37 3amMe/yieHre BpEMEHHU U COKpallleHHe bubmmorexa [JOK
https://m.edsoo.ru/ff0cfa42
JUTMHBI
DHeprus U UMMYIbC PENITUBUCTCKOM
38 qacrlzmm. CB;I3Ly Macfbl C DHEeprueu u bubmorexa LOK
https://m.edsoo.ru/ff0cfc68
UMITYTECOM. DHEPIHsl MOKOS
KonTtponsHas padora «OnTHka.
. bubnuorexa [IOK
39 OcHOBBI cnienMaNbHOM Teopun

OTHOCHUTCIIBHOCTH»

https://m.edsoo.ru/ffOcf6f0



https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cf6f0

®otounbl. opmyna [Tnanka. Dueprus

bubmuoreka [JOK

40
1 UMITYJIbC (poTOHA https://m.edsoo.ru/ffOcfel6
OTKpbITHE U HCCIIE0BAHNE Eu6 [IOK
HOIMoTEKA
41 oto3ddekra. O A.T.
porospexr HBITRt https://m.edsoo.ru/ffOcffc4
CroJjieToBa
3akonsl poTodddekTa. YpaBHeHne
42 9171HHIT€§H21 I[Hq:[q)(bOTOB(I)(;eKTa brbmmorexa [OK
' https://m.edsoo.ru/ff0d015e
«Kpachas rpanuna» porospdexra
Jasnenne ceera. OnbiTol I1. H.
43 JleObeneBa. XuUMHUYECKOE NEWCTBUE bubmorexa LOK
) https://m.edsoo.ru/ff0d04a6
cBeTa
TexHuyeckue ycTpoicTBa u
MPAaKTUYECKOE MMPUMEHCHHE:
44
dboTosmeMeHT, (OTOIATIHK,
COJIHEUHas OaTapesi, CBETO U0
45 Pemenne 3agau mo reme «JIeMEHTBI bubnuoreka [JOK
KBAHTOBOM ONTHKIY https://m.edsoo.ru/ff0d0302
Mogens atoma TomcoHa. ONBITEI
46 Pezepdopra o paccesHuio 0-4acTu bubmorexa HOK
PHOPA P t https://m.edsoo.ru/ff0d091a
[InanerapHas Mojaenb aToMa
bubnuoreka [JOK
47 I1 b
OCTyTIaTet bopa https://m.edsoo.ru/ffOdOafa
H3znyyenne u norioiieHne GoTOHOB
48 I I/I}ll'lqe exone aTOM:I co H(;I;O OBHSI bubmiorexa LIOK
p pexOA . a P https://m.edsoo.ru/ff0d0Oafa
SHEpPruu Ha Ipyroi. Buapl ciekTpos
BoanoBbIe cBOlicTBa yacTull. BoHbI
. bubmuoreka [JOK
49 ne bpoiins. KopnyckynspHo-

BOJIHOBOM AyaJIu3M. CnoHTaHHOE U

https://m.edsoo.ru/ff0d0ca8



https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d04a6
https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d091a
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0ca8

BBIHY>KACHHOC U3JTYyUYCHUC

50

OTKpbITHE PaIMOAKTUBHOCTH. OTIBITHI

Pesepdopmaa no onpenenenuto cocraBa

PaAOAKTUBHOI'O U3JTYUCHUS

bubmmoreka [{OK
https://m.edsoo.ru/ff0d0fd2

51

CoiicTBa anbda-, 6era-, ramma-
n3inydeHus. BousHue
PaMOAaKTUBHOCTH HA KUBBIC
OpPTraHU3MBI

52

OTKphITHE TPOTOHA Y HEUTPOHA.
N3otomel. Anbda-pacma.
DNEeKTPOHHBIN U MO3UTPOHHBIN OeTa-
pacnan. ['aMma-uziydeHue

bu6moreka [IOK
https://m.edsoo.ru/ff0d1162

53

DHeprus CBs31 HyKJIOHOB B sijIpe.
Snepubie peakunu. AnepHblid
peakrtop. [IpoGrembl, TepCIEKTUBHI,
9KOJIOTUYECKHE aCTICKTHI SACPHOMN
SHEPTEeTUKHU

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

54

DyieMeHTapHbIe YacTullbl. OTKPBITHE
MO3UTpoHa. MeToabl HAOMIOACHUS U
perucTpayy 1eMEeHTapHBIX YaCTHII.
Kpyrasiii cton «®yHaameHTanbHbIe
B3auMo/IeicTBUs. EquHCTBO
(bu3n4ecKoi KapTUHBI MUPay

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

55

Bun 38é31H0r0 HeOa. Co3Be3mus,
SIpKUE 3BE3/IBI, IUIAHETHI, UX BUAUMOC
nexenue. CoJlHeUHas cucreMa

56

Connue. ConHeuHast akTUBHOCTb.
Ncrounnk sneprun CoJiHIA U 3BE3 ]



https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d0e38

57

3BE3/1bl, NX OCHOBHBIC
XapaKTePUCTHKU. 3BE3/IbI TTIaBHOM
MOCJIeIOBATeILHOCTH. BHYTpeHHEE
ctpoenue 38&311. CoBpeMeHHbIE
MIPEJICTABJICHHS O TIPOUCXOKICHUU U
sposrronuu CoJiHIa U 3BE3 ]

58

Mneunsiii [Iyre — Hama I'anakTuka.
[Tonoxenue n apmxenue CoyiHLA B
lNamakTuke. ['anaktuku. Y€pHble
JBIPBI B SIAPAX TATAKTHK

59

Bcenennas. Paz0eranue rajakTuk.
Teopus boispmoro B3peIBa.
PennkroBoe nznydeHue.
MeraranakTuka

60

Hepemennsie npo0ieMbl acTpOHOMUU

61

KonTtponbHas padoTa «1eMEeHTHI
ACTPOHOMHUU U aCTPOPHUIUKI»

62

O6o06matomuii ypok. Posb ¢pusuku u
ACTPOHOMHHU B SKOHOMHUYECKOH,
TEXHOJIOTHYSCKOM, COIMAJIbHON U
ATUYECKOH chepax IesaTeTbHOCTH
yejioBeKa

63

O6o6maromuii ypok. Ponbs 1 Mmecto
(U3UKU ¥ aCTPOHOMUHU B
COBPEMEHHOM HAYYHOU KapTUHE MUpa

64

Oo6o6maromuit ypok. Posb
¢u3nveckoit Teopur B GopMUpOBAHUH
npeacTaBiIeHui 0 Gpu3ndecKkoi
KapTUHE MHUpa




O6o6maromuii ypok. Mecto
(bu3nvecKoil KapTUHBI MHpa B 001IeM

65 1
Py COBPEMEHHBIX €CTECTBEHHO-
Hay4YHBIX MPEJCTABICHUN O IPUPOJIE
66 PesepBHBbIl ypok. MaruutHoe noie. 1
DneKTpOMarHuTHasE WHIYKITUS
Peseprubiit ypok. Ontuka. OCHOBBI
67 CHEIHAILHOM Teoprun 1
OTHOCHUTENIbHOCTH
Pesepnsrii ypok. KBantoBas ¢usuka.
bu6moreka [IOK
68 DeMeHTBl aCTPOHOMHHU U 1
https://m.edsoo.ru/ff0d1784
acTpo(u3UKI
OBUIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



https://m.edsoo.ru/ff0d1784




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

» Gusuka (B 2 yactax), 10 knacce/ I'enaenmreitn JI.O., bynatoa A.A.,
Kopuunses U.H., Komkuna A.B.; mon pegakuueit Opnosa B. A., O61miecTBo ¢
orpannueHHON oTBeTcTBeHHOCThIO « BUHOM. JlaGopatopust 3HaHUNY;
Ax1mmonepHoe odmiectBo «M3natensctBo «IIpocBemnienne»

» dusuka (B 2 yactax), 11 kinace/ I'eaaenmreitn JI.O., bynatoa A.A.,
Kopuunser 1.H., Komkuna A.B.; non penakuueit Opiiosa B.A., OG1iecTBo ¢
orpannueHHON 0TBeTCTBeHHOCThIO « BUHOM. JlabopaTopust 3HaHUY;

AxkrmonepHoe obmectBo «M3matenscTBo «lIpocBemnienne»

METOINYECKHUE MATEPHUAJIBI UIA YYUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET
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