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HOACHUTEJIBHAS 3AIINCKA

[Iporpamma mo ¢u3uke 06a30BOro YpOBHSI Ha YPOBHE CpEIHEro OOIIEero
oOpa3oBaHus pa3paboTaHa Ha OCHOBE IOJOXKEHUH M TpeOOBaHUI K pe3yibTaTam
OCBOEHHSI OCHOBHOM 00pa3oBaTeNbHOW Mporpammsl, mnpeactaBieHHbIXx B OI'OC
COQO, a Ttakxke ¢ yu€roMm QenepanbHOil padodeil mporpaMMbl BOCHHMTAHUS U
KOHLEMIMU MpernojaBanus ydeOHoro mpeamera «Pusnka» B 00pa30BaTeNIbHBIX
OpraHu3alusaXx Poccuiickon Oenepanuu, peanu3yroImux OCHOBHEIE
oOpa3oBaTeabHbIE IPOTPAMMBI.

CopepxaHue mnporpaMMmbl MO (U3MKE HAMpaBiIeHO Ha (opMupoBaHUE
€CTEeCTBEHHO-HAYYHOM KapTUHbl Mupa oOyyawomuxcs 10-11 knaccoB mipu
oOydyeHHH X Qu3MKe Ha 0a30BOM ypOBHE Ha OCHOBE CHUCTEMHO-JESITEIbHOCTHOTO
nonxona. Ilporpamma mo ¢usuke coorBerctByeT TpeboBanusiMm GPI'OC COO
IUIAHUPYEMBIM JIMYHOCTHBIM, MPEAMETHBIM M METANpeIMETHBIM pe3yJibTaTaM
oOydeHHMsI, a TaKkKe YYUTHIBAET HEOOXOJWMOCTh pealu3alryd MEXIPEIMETHbIX
CBs3€ll (PU3MKM C €eCTECTBEHHO-HAyUYHBIMU Y4YeOHBIMH TMpeameTamu. B Heil
OTIPEJICIISIIOTCS. OCHOBHBIC IEIM M3Yy4eHUs] (PU3MKU Ha YPOBHE CpPEIHEro OOIero
oOpa3oBaHus, TUIAHUPYEMbIe Pe3yJbTaThl OCBOCHHS Kypca (PU3WKH: JTUYHOCTHBHIE,
MeTanpeaAMETHbIE, TpeIMETHbIE (Ha 0a30BOM YPOBHE).

[Iporpamma no ¢usmke BKIOYAET:

e IUIAHHPYEMBIE Pe3yJIbTaThl OCBOCHMSI Kypca (PU3UKU Ha Oa30BOM ypOBHE, B

TOM YHCJIE IPEIMETHBIE PE3YJIbTAThI 110 TOJaM 00yUYEeHMUS;

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

dusrka Kak Hayka o Hambosee OOIIMX 3aKOHAX IPUPOJBI, BHICTyHas B
Ka4yecTBE yueOHOro IMmpeaMeTa B IIKOJE, BHOCUT CYLIECTBEHHBIH BKJIAJ B CUCTEMY
3HaHUN 00 okpysxaromeMm Mupe. LIkonmpHBIN Kype PU3HKH — CHCTEMOOOPa3y IO
JUI €CTECTBEHHO-HAYYHBIX Y4€OHBIX MPEIMETOB, OCKOIbKY (PU3NUECKHE 3aKOHbI
JeKaT B OCHOBE IIPOIIECCOB M SBJICHHWM, HM3y4aeMbIX XUMHEH, OWOJIOTHCH,
bu3mueckoit reorpadueri M acTpoHoMmed. lcmomb3oBaHWE W aKTHBHOE
npuUMeHeHne (U3NYECKUX 3HAHUKA  ONpeleNseT XapakTep U pa3BUTHE
pa3HOOOpa3HBIX TEXHONOIMH B cdepe DSHEpPreTHUKH, TPaHCIOPTa, OCBOCHUS
KOCMOCa, IOJIy4EHHs] HOBBIX MAaTEpHAJIOB C 3aJaHHBIMH CBOMCTBAMHU U JIPYTHX.
W3ydyeHne Qu3MKH BHOCUT OCHOBHOW BKJaa B (POPMHUpPOBAHUE €CTECTBEHHO-
HAYyYHOW KapTHHBI MHpa OOy4arommxcs, B (OPMHUPOBAHHE YMEHHH MPUMEHSIThH
HAYYHBIA METO]] IO3HAHUS MIPH BBIOJIHEHUH UMHU YU€OHBIX UCCIICIOBAHHA.

B ocHoBYy kypca ¢Gu3MKK JJ11 YPOBHS CpeIHEro o0Imero oOpa3oBaHUs
MOJIOXKEH pAX WAEH, KOTOpPblE MOXXHO paccMaTpHBaTh KakK MPUHIHIBI €ro
MOCTPOEHUSI.



Hoes yenocmnocmu. B COOTBETCTBUM C HEW KypC SBISETCS JIOTMYECKU
3aBEPIIEHHBIM, OH COJAEPKUT MaTepHall U3 BCEX pa3/esioB (PU3MKHU, BKIIOUYAET KaK
BOIIPOCHI KJIACCUYECKOM, TaK U1 COBPEMEHHOM (PU3HKHU.

Hoes cenepanuzayuu. B cOOTBETCTBUM C HeW MaTepuan Kypca (QU3HKU
o0beUHEH BOKpYr (Qu3nueckux Teopud. Beaymum B Kypce sBusercs
(opMUpOBaHUE NPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MaTe€puu, BEUIECTBE U
ToJIE.

Hoes eymanumapuzayuu. EE peanuzainus TpeArnojaraeT HCIOIb30BaHUE
IYMaHUTApHOTO TOTEHLHaNa (PU3UYECKON HAyKH, OCMBICICHHE CBSI3H Pa3BUTHUS
¢u3uku ¢ pa3BuTMeM oOIecTBa, a TakKkKe C MHPOBO33PEHUYECKUMH,
HPABCTBEHHBIMH M 3KOJOTMYECKUMHU MPOOIeMaMH.

Hoess  npuknaonoti Hanpaenennocmu. Kypc ¢usuku npenmnosiaraet
3HAKOMCTBO C IIMPOKUM KPYIOM TEXHHYECKHX M TEXHOJIOTMYECKUX MPUIOKEHUN
U3YYEHHBIX TEOPUH U 3aKOHOB.

Hoes sxonocuszayuu peanusyeTcss TOCPEICTBOM BBEICHUS DIIEMEHTOB
CollepKaHMsl, TOCBAIIEHHBIX HKOJIOTMYECKUM TpoOsieMaM  COBPEMEHHOCTH,
KOTOpBIE CBSI3aHbI C PAa3BUTHEM TEXHUKH M TEXHOJOTHH, a Takke 00CYXICHUS
po0JIeM pallMOHAIBHOTO MPUPOIONOIB30BAHUS U HKOJIOTMYECKOM 0€30MacCHOCTH.

CrepXKHEBBIMH DJIEMEHTaMH Kypca (U3UKA Ha YPOBHE CpEAHEro oOIIero
oOpa3oBaHus SBJISIOTCA (U3HUEecKre Teopuu ((PopMUpPOBaAHUE MPEACTABICHHUA O
CTPYKTYpE MOCTPOCHUS (PU3NYECKON TEOpUHU, POIU (yHIaMEHTAIbHBIX 3aKOHOB H
OPUHUMIIOB B  COBPEMEHHBIX MPEACTABICHUSIX O MPUPOAE, TIpPaHULAX
OPUMEHUMOCTH TEOpUM, i1 ONHCAHUS ECTECTBEHHO-HAYYHBIX SIBICHUH U
IIPOIIECCOB).

CHUCTEeMHO-IeSITEIbHOCTHBIN MOAX0J] B Kypce (U3UKU peamu3yeTcs MpexIie
BCEro 3a CU€T OpPraHM3alluU SKCIEPUMEHTAIBHON NEATeNbHOCTH 00YyYaronuxcs.
Jlns  GazoBoro ypoBHS Kypca (U3MKM — 3TO HCIOJIB30BAHHE CHCTEMBI
(pOHTANBHBIX KPAaTKOBPEMEHHBIX OSKCIIEPUMEHTOB M JITAOOpaTOpHBIX padoT,
KOTOpBIC B TporpamMme 1o (u3uke oObESIMHEHBI B OONIUH CITMCOK YUYCHHYECCKUX
MpaKTUYECKUX paboT. BblieneHue B yKa3aHHOM IepedyHe JIabopaTOPHBIX padoT,
IIPOBOJUMBIX JUII KOHTPOJSL M  OLIEHKH, OCYIIECTBISIETCA  yYaCTHUKAMMU
00pa30BaTeIbHOrO IMpoLecca MCXOJs U3 OCOOCHHOCTEH IJIaHUPOBAaHUS U
ocHamleHuss kaOuHeta ¢u3uku. Ilpm sTomM oOecmeunBaeTcs OBIAJCHHE
OO0y4aloOUMMHCS YMEHHUSIMH TNPOBOJUTH KOCBEHHBIE H3MEPEHHUS, HCCIIEJIO0BAHUS
3aBUCUMOCTEH (PU3NYECKUX BEJIMYMH U IIOCTAHOBKY OMNBITOB II0 IPOBEPKE
IIPEII0KEHHBIX TUITOTES.

bonbioe BHMMaHWE yIENAETCS PEHIEHUI0 PacdETHBIX M KauyeCTBEHHBIX
3anay. Ilpu 3TOM A1 pacy€THBIX 3a/1a4 NPHOPUTETOM SIBISIOTCS 3aJadyd C SIBHO
3aJ1aHHOM (PU3UYECKON MOJIEIIBIO, TO3BOJISIOIINE IPUMEHATh U3YUEHHbBIE 3aKOHBI U
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3aKOHOMEpPHOCTH KaK M3 OJHOTO paszfesia Kypca, TaK U MHTETPUPYS 3HAHHUS U3
pa3HbIX pasnesnoB. JJig KaueCTBEHHBIX 3a/1ad MPUOPUTETOM SIBIISIIOTCS 3aJaHUS Ha
OoOBsSICHEHHE TPOTECKaHWS (U3MUECKHX SBICHUH W TIPOIECCOB B OKPYKAIOIICH
KU3HU, TpeOyromue BblOOpa (PU3MYECKOW MOJENU IJsi CUTyalud MPaKTHKO-
OPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBum ¢ TpeboBanusmu PDPI'OC COO k MaTepualbHO-
TEXHUYECKOMY OO0EeCIeUeHHI0 y4eOHOro rmpoiecca 0a30BBI ypOBEHb Kypca
(bU3MKHU HAa YPOBHE CPEIHETO 00IIEro 00pa3oBaHuUs JOJKEH U3yUaThCs B YCIOBUAX
NPEeIMETHOTO KaOWHeTa (PU3MKH WM B YCJIOBHSIX WHTETPUPOBAHHOTO KaOHWHETa
NIPEIMETOB €CTECTBCHHO-HAYYHOTO IMHUKIa. B kaOuHeTe (U3UKUA JIOJDKHO OBITH
HeoOXxoauMoe J1labopaTopHOe OOOpYJIOBAaHME ISl BBIMOJHEHUS YKa3aHHBIX B
nporpaMme 1o (PU3MKe YYCHUUYCCKUX MPAKTUICCKUX PabOT U JECMOHCTPAIMOHHOE
o0opyi0BaHUE.

JlemoHCTpanmonHoe o0opynoBaHue (OPMHUPYETCS B COOTBETCTBHH C
NPUHIIMIIOM MHHUMAJIBHOW JIOCTATOYHOCTH U  00ECIICUMBACT TOCTAHOBKY
NEPEUNCICHHBIX B IIporpaMMme IO (U3MKE KIFOYEBBIX JEMOHCTPAIMHA IS
UCCIICIOBAHUS  W3YYaeMbIX SIBJICHHH M  TPOIECCOB, OMIMPUYCCKUX H
(GyHIaMEHTaJIbHBIX 3aKOHOB, NX TCXHUYCCKUX MTPUMEHEHUH.

JlaGopatopHoe o0OOpynOBaHUE [IJIi YYCHHUYECKUX MPAKTUYECKUX padoT
dopMupyetcsi B BUie TEMaTHYECKUX KOMILUIEKTOB M OOECIeYMBAETCA B pacuére
OJIHOTO KOMIUIEKTa Ha JBYX oOydammuxcs. TemMaTH4ecKue KOMIUIEKTHI
1abopaTOpHOTrO O000pPYIOBaHUSA JOJKHBI OBITh TOCTPOCHBI HAa KOMILJIEKCHOM
UCIIOJIb30BAaHUM AHAJIOTOBBIX M ITM(POBBIX MPUOOPOB, a TAKKE KOMITBIOTEPHBIX
MU3MEPUTEIBHBIX CUCTEM B BUJE ITUPPOBBIX JTab0paTOpHil.

OCHOBHBIMH LEJIIMU U3yUeHUs GU3UKH B 001IeM 00pa30BaHUH SBIISFOTCS :

e (QopMHpOBaHHE HHTEpPECA W CTPEMIJICHUS OOYYaIOMUXCA K HAyYHOMY
U3YYCHHUIO TPUPOJbI, PA3BUTHE HX HHTEIUICKTYyaJbHBIX U TBOPYECKUX
CIIOCOOHOCTEIA;

e pa3BHUTHE MPEACTABICHUN O HAYYHOM METOJIe TTO3HAHUS B (HOPMHUPOBAHUE
MCCJIeIOBATEIHCKOTO OTHOMIECHHUS K OKPY)KAIOIITUM SIBIICHUSIM;

e (opmMupoBaHHEe HAYYHOTO MHPOBO33PEHHSI KaK pe3ylibTaTa H3yYCHUS
OCHOB CTPOCHHMSI MaTepuu U QPyHIaMEHTATbHBIX 3aKOHOB (DH3UKH;

o (opmupoBaHne yMmMeHUN OOBSICHATH SBICHUA C HCIOJIB30BAHHEM
dbu3HUeCKUX 3HAHUIN W HAYIHBIX JOKA3aTEIbCTB;

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

JlocTmkenue ATUX Ieniel o0ecTeunBaeTCs PelieHneM CIIeAYIONUX 3a7a4 B

MpoIecce u3yueHus Kypca (GU3MKHA Ha YPOBHE CPEIHETO 00IIero 00pa3oBaHMUs:



e TMpUOOpETECHUE CHUCTEMBI 3HAHUU 00 o0mux  (HU3NYECKUx
3aKOHOMEPHOCTSIX, 3aKOHAaX, TEOPUSIX, BKJIIOYAs MEXaHUKY,
MOJIEKYJISIPHYIO  (PU3UKY, 3JIEKTPOJMHAMHKY, KBAaHTOBYIO (U3UKY U
AIEMEHTBI aCTPOPU3UKH;

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

e OCBOEGHHME CIOCOOOB pEHIeHUs Pa3IMYHbIX 3aJad C SBHO 3aJaHHOM
¢usznueckoil MoJeNblo, 3a/ay, MOAPa3yMEBAIOLIUX CaMOCTOSITEIbHOE
co3gaHue pu3NUecKod MOJCINH, aJIEKBAaTHON yCIOBUSM 3a/1a4H;

e TMOHMMaHUE (U3NYECKUX OCHOB W TPHUHIUIIOB JEHUCTBHUS TEXHUYECKUX
YCTPOUCTB U TEXHOJOTHUECKHUX MPOIECCOB, UX BIUSHUS HA OKPYKAIOIIYIO
cpeny;

e OBJIQJICHUE METOJIAMH CaMOCTOSITCJILHOTO TUIAHUPOBAHUS U TPOBEICHUS
bU3MYECKUX DKCIEPUMEHTOB, aHald3a W HHTEpHpeTaruu uHOOpMAaINH,
OTIpeJIeJICHHs] IOCTOBEPHOCTHU MOJIYYEHHOT'O pe3yiibTaTa;

e CO3JIaHUE YCJIOBUH ISl Pa3BUTHS YMEHUM ITPOCKTHO-UCCIEI0BATEIBCKOM,
TBOPYECKOMN JEATEITLHOCTH.

Ha wusyuenune ¢usuku (6a30BbI ypOBEHB) HAa YPOBHE CpPEIHETO OOIIEero
obOpazoBanus oTBoauTcs 136 yacoB: B 10 kiacce — 68 vacoB (2 yaca B HEJIEIO), B
11 ximacce — 68 yacoB (2 yaca B HEJICIIO).

[Ipennaraemsplii B mporpamme 1o (¢U3MKE TMepeyeHb JadOpaTOPHBIX M
NPAKTUYECKUX paboOT SBISETCA PEKOMEHJOBaHHBIM, YYHUTENb JIENAaeT BBIOOD
NpOBEJICHUs JIa0OPAaTOPHBIX PabOT U OMNBITOB C YYETOM HWHIUBUIYAIbHBIX
0COOCHHOCTEH 00yYarOIINXCS.



COIAEPKXAHUE OBYYEHUA
10 KVIACC

Pasznen 1. ®u3duka 1 MeTOAbl HAYYHOT'0 TO3HAHMS

®usuka — Hayka o npupoze. Haydnble MeTOIbl NO3HAHUS OKPYKAIOLIETO
mupa. Posibp »3KcnepuMeHTa W TEOPUHM B MPOLIECCE IIO3HAHMS IPUPOABI.
DKCHEepUMEHT B (PU3HUKE.

MopenupoBanue (U3MYECKUX SBIEHUM M mpoueccoB. HaydHble rumotessl.
duznyeckre 3aKOHbI U TeopuH. ['paHuIbl TPUMEHUMOCTH (PU3NYECKUX 3aKOHOB.
IIpuHIUIT COOTBETCTBUS.

Ponb u mMecTto ¢u3Mku B (GOPMHUPOBAHUU COBPEMEHHON HAyYHON KapTHUHBI
MHpPA, B IPAKTUYECKOU ACATEIBHOCTH JIOJIEH.

Jlemoncmpayuu

AnanoroBele U UU(POBbIE H3MEPUTENbHBIE MNPUOOPHI, KOMIIBIOTEPHBIE
JNATYUKHU.

Paznen 2. Mexanuka

Tema 1. Kunemamuxa

Mexannyeckoe aBvxeHHE. OTHOCUTEILHOCTh MEXaHHUYECKOTO JIBUKCHMUSI.
Cucrtema otcuéra. TpaekTopusi.

ITepemernienne, CKOpOCTh (CpelHsIi CKOPOCTh, MTHOBEHHAas CKOPOCTH) U
YCKOPEHUE MaTEepUAIbHOM TOUYKH, UX MPOCKIHUH HAa OCHU CHUCTEMBI KOOpJMHAT.
Ciio)xeHue nepeMenieHuil U CI0KEHUE CKOPOCTEH.

PaBHOMEpHOE W pPaBHOYCKOpPEHHOE MpsSMOJIMHEHHOEe IBIKeHHE. | paduku
3aBUCUMOCTH KOOPJMHAT, CKOPOCTH, YCKOPEHMS, MNYTH U TNEpeMEIICHUA
MaTepuabHON TOYKH OT BPEMEHH.

CBoOoaHoe nazieHre. Y CKOpeHre CBOOOTHOTO A ICHHUS.

KpuBonunenHoe  nBmkeHue. JIBMKEHME  MaTepUalbHOM TOYKH IO
OKPYKHOCTH C IMMOCTOSSHHOM MO MOJYJIF0 CKOPOCTBIO. YTJIOBask CKOPOCTh, JIMHEWHAS
ckopocTtsk. [lepron u yacrota odpamenus. LleHTpocTpeMuTensHOe YCKOPEHUE.

TexHnueckne yCTpOWCTBA UM IPAKTUUYECKOE NIPUMEHEHHE. CHOUIOMETP,
JIBH>KEHUE CHAPSIOB, LICNTHBIE U PEMEHHBIE IIEpPEAAYH.

Jlemoncmpayuu

Mogenbp cucTeMsbl OTCUETA, WILTKOCTPALMS KUHEMATUYECKUX XapaKTEPUCTHUK
JIBUKEHUS.

[IpeoGpazoBanue ABMKEHUHN C UCTIOIB30BAHUEM TIPOCTHIX MEXaHU3MOB.

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

HaGnronenne aBukeHusi Tena, OpOILIEHHOTO MOJA YrioM K TOPU3OHTY H
TOPU30HTAIIBHO.



N3mepenue yckopeHusi CBOOOJHOrO MaeHHUs.

HanpagneHnue ckopocT Ipu ABUKEHUHU MO OKPY>KHOCTH.

Vuenuueckuii sxkcnepumenm, nabopamopHwvie pabomoi

N3ydyenne HepaBHOMEPHOTO ABHKECHHUS C LIEJIbIO OINPEIEIICHUS MTHOBEHHOU
CKOPOCTH.

HccnenoBanre COOTHOMIEHHUS MEXAY NYTSIMH, MPONIACHHBIMM TEIOM 3a
MOCTICIOBATENILHBIE PABHBIE MPOMEXYTKH BPEMEHM MPU PABHOYCKOPEHHOM
JIBH>KEHUHU C HAYaJIbHOW CKOPOCTBIO, PABHOU HYIIIO.

N3ydenune nBUKEHHS 1IapUKa B BA3KOUW )KUJKOCTH.

N3yuenne nBuxeHus Tena, OpOIIeHHOr0 TOPU30HTAIIBHO.

Tema 2. /lunamuka

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

Macca tena. Cuna. [Ipuninun cynepno3unuuu cui. Bropoit 3akoH HeroToHa
JUIsl MaTepuaabHON TOUKH. TpeTunii 3akoH HbroTOHA 1J1s1 MaTepUaIbHbIX TOYECK.

3akoH BcemupHOro TtaroreHus. Cuma Tsbkectd. IlepBas KocMmudeckas
CKOPOCTb.

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

Tpenue. Buasl TpeHus (Mokosi, CKoJIbKeHUs, kaueHus1). Cuna tpenus. Cyxoe
tpenue. Cuiia TpeHUs! CKOJIbKEHUS U cujia TpeHus nokosi. Koaddunuent tpenus.
Cuita conpoTUBIIEHUS NPU IBHXKEHUU Teja B KUIKOCTU WJIU ra3e.

[TocTynarenpHOE U BpamaTeabHOE JBUXKEHHUE a0COIIOTHO TBEPAOTO Tea.

MoOMEHT cubl OTHOCUTEIBHO OCH BpameHus. Iliedo cuibl. YcnoBus
pPaBHOBECHS TBEPJIOTO TENA.

TexHuueckne yCTpOWCTBA M MNPAKTUUYECKOE MPUMEHEHUE: MOAIINITHUKH,
JIBUKEHHE UCKYCCTBEHHBIX CITyTHHKOB.

Jlemoncmpayuu

SIBneHne MHEPIUH.

CpaBHeHHE MacC B3aUMO/ICHCTBYIOIINX TE.

Bropoii 3akoH HeroToHa.

N3smepenue cui.

CrnoxxeHue cui.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT AehOpMAIIHH.

HesecoMocTts. Bec Tena npu yCKOpEeHHOM MOIbEME U MTAICHHH.

CpaBHeHUE CUJT TPEHUS MOKOSI, KAUYEHUS U CKOJIbKECHUS.

VYcnoBus paBHOBeCHS TBEPAOTro Tena. Buasl paBHOBECHS.

Vuenuueckuii sxcnepumenm, nabopamopmsie pabomol

N3yuenne nBuxeHus Opycka 1o HaKJIOHHOM MIOCKOCTH.



UccnenoBanue 3aBUCMMOCTH CHJI YINPYTOCTH, BO3HHUKAIOIMIMX B MPYXUHE U
pE3UHOBOM 00pasiie, OT ux AedopMalium.

HccnenoBanue yciioBUM pPaBHOBECHsS TBEPAOrO TENA, HMEIOLIETO OCh
BpaleHUS.

Tema 3. 3akonbl coOXpaHeHUA 6 MeXaHUKE

NmMnynbe MatepuanbHOM TOYKM (Teja), CHUCTEMbl MATEPHUAIBHBIX TOYEK.
NMnynbe cunbl U U3MEHEHHE HMMIyJibca Tejla. 3aKOH COXPAHCHHS HMITYJIbCa.
PeakTuBHOE NBUXKEHUE.

Pabota cumbl. MOIIHOCTE CHJIBI.

Kunernueckass sHeprusi marepuanbHOM TO4YkH. TeopemMa 00 H3MEHEHUH
KMHETHYECKON YHEPTHH.

[ToTenuuanbHas DHEPTHUS. [ToTenuuanbHas SHEPTUS yIpyro
neopMUpoBaHHONW  TpyKuHbL.  [loTeHIManbHass dSHeprusi Tena  BOJIU3HU
NOBEPXHOCTH 3E€MJIU.

[ToTennuanbHple W HEMOTCHIMAIBHBIC  CHJIBL. CBs3b  paboThI
HEMOTEHIIMABHBIX CHWJI C M3MCHEHHUEM MEXaHWYECKOW HSHEPTUU CHUCTEMBI Tell.
3aK0H COXpaHCHHSI MEXaHUYECKOU SHEPTHUH.

Yrpyrue v Heynpyrue CTOJIKHOBEHHS.

TexHuueckne ycTpoWcTBAa M MPAKTUYECKOE IMPUMEHEHHE: BOJIOMET, KOIED,
NPY>KUHHBIA MHCTOJIET, IBUKEHHUE PAKET.

Ilemoncmpayuu

3aKOH COXpaHEHHS UMITYJIbCA.

PeakTuBHOE BMXEHUE.

[Tepexo MOTEHIMAIBLHON YHEPTUHA B KHHETHYECKYIO U 0OpaTHO.

Vuenuueckuii sxcnepumenm, 1abopamopHsie pabomsl

N3ydeHne aOCOMIOTHO HEYNPYroro ynaapa € MOMOUIBI0 JIBYX OJMHAKOBBIX
HUTSHBIX MasATHHKOB.

UccnenoBanue cBsiz pabOThl CUJIBI C U3MEHEHUEM MEXaHMYECKON 3HEepruu
TeJa Ha IPUMEPE PACTAKEHUS PE3UHOBOTO KIyTa.

Pa3nen 3. MouiekyasipHasi pU3UKa 1 TePMOANHAMMKA

Tema 1. OcHosbl MONEKYAAPHO-KUHEMUUECKOU meopuu

OCHOBHBIE TOJIOKEHUS MOJIEKYJISIPHO-KMHETUYECKOW TEOPUU M MX OIBITHOE
obocHoBanme. bpoyHoBckoe nBwxkenue. Juddysus. Xapaktep ABUKCHUS WU
B3aUMOJICMCTBUSI YacCTHI BeniecTBa. MOJEIN CTPOCHHUSI Tra30B, >XKUJIKOCTEH H
TBEPIBIX TEJI M OOBSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE ITUX MoJjiesie. Macca u
pasmepsl Mosiekyi. KonmndectBo BemnectBa. [loctosHHass ABorajpo.

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



Mopgens upeanbHoro raza. (OCHOBHOE  ypaBHEHHUE  MOJICKYJISIPHO-
KMHETUYECKOW TEOpUU HACANIbHOrO ra3za. AOCOIOTHAas TeMIeparypa Kak mepa
CpeHEW KWHETHMYECKOW SHEpPruM TEIUIOBOTO ABWKEHUS dYactull rasza. [llkana
temrieparyp KenbBuHa. ['a3oBeie 3aKkoHbI. YpaBHeHue MeHneneeBa—KiraneipoHna.
3akoH JlaneToHa. M3omponeccsl B WI€ATBHOM Ta3e C MOCTOSHHBIM KOJWYECTBOM
BemecTBa. ['paduueckoe mpencTraBieHUE H30MPOLIECCOB: H30TEpMa, H30X0pa,
n3o0apa.

TexHuueckue yCTpOMCTBA W MPAKTUYECKOE NPUMEHEHUE: TEPMOMETP,
O6apomeTp.

Llemoncmpayuu

OnbIThl, JOKa3bIBAIONIME JHCKPETHOE CTPOCHHE BellecTBa, (ororpadun
MOJIEKYJT OPraHUYECKUX COCTUHEHUM.

OnpiThl 0 TUDPYy3UN KUAKOCTEH U ra30B.

Mopens OpOyHOBCKOTO IBUKEHUS.

Mopaens onbita HTepHa.

OnbITHI, JIOKA3bIBAIOIIIE CYIIECTBOBAHUE MEKMOJICKYIISIPHOTO
B3aUMOJICHCTBHS.

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

OnbIThl, WUIIOCTPUPYIOLIUE YPAaBHEHUE COCTOSIHUSA MJICAIBHOIO Tasa,
U30IPOIIECCHI.

Vuenuueckuii sxkcnepumenm, nabopamopHsie pabomoi

Ornpenenenue Macchl BO3AyXa B KJIACCHOM KOMHAaTe€ Ha OCHOBE M3MEPEHUU
00BbEMa KOMHATBI, IaBIICHUS U TEMIIEpaTypbl BO3AyXa B HEH.

HccnenoBanne 3aBUCUMOCTH MEXAY MapaMeTpaMu COCTOSTHUS pa3peKEHHOTO
rasa.

Tema 2. Ochogbt mepmoOuHaAMUKU

TepmonuHamuueckass cuctemMa. BHYTpeHHsIE SHEPrus TEPMOIUHAMUYECKON
cUCTEMBI U criocoObl €€ n3MeHeHus. KonnmuectBo TermioTsl U padbota. BHyTpeHHss
JHEprus  OOHOATOMHOIO  MAECaJbHOrO  Tra3a. Buael  Temionepenauu:
TEIUIONPOBOIHOCTh, KOHBEKIIUS, U3JIyUYCHHUE. Y A€IbHAsI TEIUIOEMKOCTh BELIECTBA.
KosmmuecTBO TEIIOTHI IpU TeTuIONEpPENAYE.

[Tonsitue 06 aamabatHom mporecce. [lepBbIii 3aKOH TEPMOIUHAMUKH.
[Ipumenenue mepBOro 3akoHa TEPMOAMHAMHUKUA K u3ompoieccaM. ['paduueckas
UHTEpIHpeTanus padoThl rasa.

Bropoii 3akon Tepmonunamuk. HeoOpatumMocTs mpolieccoB B MPUPO/IE.

TermoBble ~ MammHbl.  [IpUHOMIIBL  OEWCTBUA — TEIUIOBBIX  MAallWH.
[IpeoOpa3oBanuss HSHEpPTUM B TEIUIOBBIX MamuHax. KoddduimeHT mnone3Horo
nercTBus TerioBo MamwuHbl. [ukn KapHo m ero xosdduIMEHT MOJIE3HOTO
JNEeNUCTBHS. DKOJOTMYECKUE MPOOJIEMBbI TETIOSHEPTETUKH.



TexHuuecknue yCTpPOMCTBA U MPAKTUYECKOE MPUMEHEHUE: JIBUTaTElb
BHYTPEHHETO CrOpaHus, OBITOBOM XOJIO0IMIbHUK, KOHIUIIMOHED.

Jlemoncmpayuu

N3meneHne BHYTpEHHEW J3HEPruM Teja MPU COBEPIICHUH PabOThI: BBUIET
npoOKku W3 OYTBUIKM TOJ JACHCTBUEM CXKAaTOro BO3Jlyxa, HarpeBaHue s¢dupa B
JaTYHHOU TpyOKe MyTEéM TpeHus (BUIEOAEMOHCTPALHS).

N3meneHne BHyTpeHHEN SHEPTUM (TeMIIepaTyphl) Teja MpH TeIuionepeaye.

OnpiT 1Mo ananabaTHOMY pAacCHIMPEHHIO BO3AyXa (OMBIT C BO3AYIIHBIM
OTHHUBOM).

Mopenu napoBoil TypOUHBI, TBUTATENSE BHYTPEHHETO CTOPaHUsl, PEaKTUBHOTO
JIBUTATEJIS.

Vuenuueckuii sxkcnepumenm, nabopamopHsie pabomoi

N3Mmepenue yaenbHON TEINIOEMKOCTH.

Tema 3. Acpecamnuie cocmoanusn eeuwjecmea. DPazoevie nepexoonl

[TapooOpa3zoBanue u koHaeHcanus. Vcrnapenue u kuneHue. AOCOITIOTHAS |
OTHOCHUTEJIbHAsl BJIAXXHOCTh BO3Ayxa. HacklmeHHbld mnap. YaenbHas TEIIoTa
napooOpa3zoBaHus. 3aBUCUMOCTh TEMIIEPATypbl KUTICHUS OT JaBJICHUS.

Tsépnoe Teno. Kpucramnuueckue u amopdHbie Tesa. AHU30TPOIUS CBOMCTB
kpuctamioB. JKunkue kpucrtamibl. CoBpeMeHHble Marepuanbl. [lnaBnenue u
KpUCTaIu3anus. Y nenpHas Teriora miasneHus. Cyomumanus.

VYpaBHeHHUE TEMIOBOTO OanaHca.

TexHuuyeckne yCTpOMCTBA M MNPAKTUYECKOE IPUMEHEHHE: TUTPOMETP U
IICUXPOMETP, KAJOPUMETP, TEXHOJIOTUH MOJYYEHUSI COBPEMEHHBIX MaTE€pUajoB, B
TOM YHCJIE HAHOMATEPHUaIOB, U HAHOTEXHOJIOT U H.

Jlemoncmpayuu

CBoiicTBa HACHILIEHHBIX MTAPOB.

Kunenuve npy noHWKEHHOM J1aBJICHUU.

Crioco0bl M3MepeHus BIaXXHOCTH.

HaGmronenre HarpeBaHus U MJIaBJICHUS KPUCTAUNIMYECKOTO BEIECTRA.

JleMOHCTpanus KpUCTaJlIOB.

Vuenuueckuii sxcnepumenm, 1abopamoprbsle pabomol

N3Mepenne OTHOCUTENBHOM BIIAXKHOCTH BO3/yXa.

Paznen 4. DieKTpoAUHAMHUKA
Tema 1. dnekmpocmamuka
OnexTpuzanus Tel. OIEeKTpudeckuit 3apsa. JlBa BuIa AIEKTPUUECKHX
3apsanoB. [IpoBOAHWKH, IUAIEKTPUKH M TIOTYMPOBOJHHUKU. 3aKOH COXpPaHCHHS
AIEKTPUUYECKOTO 3apsia.
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B3anmoperictBue 3apsanoB. 3akoH Kynona. TodeuHbI JIEKTPUUYECKUM 3apsi.
Onektpuueckoe rmone. Hampsok€HHOCTh — dnekTpuyeckoro moss.  [IpuHnmn
CYIIEpHO3ULUU DIIEKTPUYECKUX TT0JIeU. JIMHUM HANPSKEHHOCTH DIIEKTPUYECKOTO
TOJISL.

Pabora cun  amekrpocratudeckoro  moia.  llotenmuman.  PasHocTb
noteHuuanoB. [IpOBOAHMKM M AMDIEKTPUKH B DIIEKTPOCTATUYECKOM IIOJIE.
JlupnexkTpuyeckass IPOHUIIAEMOCTb.

DneKTpoEMKOCTh. KoHeHcaTop. DNeKTpOEMKOCTh INIOCKOTO KOHJIEHCATOPA.
DHeprus 3apsiKEHHOTO KOHJIEHCATOPA.

TexHuuyeckne yCTpOMCTBA M MPAKTUUYECKOE IPUMEHEHME: JIIEKTPOCKOIL,
ANEKTPOMETpP, DJEKTPOCTaTUUECKass 3alluTa, 3a3eMJICHHE AIIEKTPOINpPUOOpPOB,
KOHJICHCATOP, KONMMPOBAIbHBIN anmnapar, CTpyHUHbBIA IPUHTED.

Jlemoncmpayuu

Y CTpONCTBO U IIPUHIUIT JEUCTBUS DIIEKTPOMETPA.

B3anmopeilicTBue HadIEKTPU30BAHHBIX TEN.

DIEKTPUYECKOE TI0JIE 3apSIKEHHBIX TEJL.

[IpoBOAHUKH B DIEKTPOCTATUYECKOM IOJIE.

DneKTpocTaThyecKas 3anuTa.

JIMBNEKTPUKH B AIEKTPOCTATUYECKOM II0JIE.

3aBUCUMOCTh 3JIEKTPOEMKOCTH IUIOCKOIO KOHJAEHcaTopa OT IUIOLIAau
IJIACTUH, PACCTOSIHUS MEXK1y HUMHU U TUDJIEKTPUUECKON TPOHULIAEMOCTH.

DHeprus 3apsKEHHOTI0 KOHJIEHCATOpA.

Vuenuueckuii sxcnepumenm, nabopamopHvie pabomoi

N3mepenue 31eKTpoEMKOCTH KOHAEHCATOPA.

Tema 2. Illocmoannstii Inekmpuyeckuit mok. Toxu é paznuunwix cpeoax

DNEeKTpUYECKUd TOK. YCIOBUS CYIIECTBOBAHUSA BJIEKTPUUECKOTO TOKA.
Ncrounuku Toka. Cuia toka. [locTossHHBIN TOK.

Hanpsixenne. 3akon OMa 17151 ydacTKa LEIH.

DNEKTPUYECKOE COMPOTUBJIEHUE. YAEIBHOE CONPOTUBIECHUE BEILECTBA.
IlocnenoBarenpHOE, IapAJLIEIBHOE, CMEIIAHHOE COEUHEHUE IIPOBOIHUKOB.

PaGora oamektpuueckoro Toka. 3akoH JDxoyns—Jlenma. MomHOCT
AIEKTPUYECKOTO TOKA.

DNEKTPOJABWKYIIAs CHJIa U BHYTPEHHEE CONPOTHBICHUE HCTOYHUKA TOKA.
3akon OMa [iJ1s MOJTHOM (3aMKHYTOM) 3eKkTpruyeckoi nenu. Koporkoe 3aMbIKkaHuE.

DONEeKTpOHHAsT ~ NPOBOJAMMOCTh  TBEPABIX  METALIOB.  3aBHCUMOCTH
CONPOTHUBIICHUS] METAJJIOB OT TeMnepaTypbl. CBEpXIPOBOIUMOCTb.

DNEeKTpUUeCKUi TOK B BakyyMme. CBOMCTBA AJIEKTPOHHBIX MTYYKOB.

[TonynpoBogHUKWY. CoOcTBeHHas 151 IPUMECHas MPOBOJUMOCTD
noynpoBogHUKOB. CBoiicTBa p—n-niepexoa. [lonynpoBogHUKOBBIE TPUOOPHI.

11



ONEeKTpUYECKMA TOK B  pAacTBOpax M  paciulaBax  dJIEKTPOJIMUTOB.
DIEKTPOIUTUYECKAS AUCCOLMALINSA. DIEKTPOIIN3.

DIIEKTpUUYECKUI TOK B Ta3zax. CaMOCTOSATENbHBIM M HECAMOCTOSATEIbHBIN
paspsan. Monuus. [Lnazma.

TexHuueckue YCTpOWCTBA M NPAKTUYECKOE MPUMEHEHHUE: aMIEpPMETD,
BOJBTMETP, PEOCTAaT, HCTOYHUKH TOKa, DJIEKTpOHArpeBaTelibHbIe MPUOOPHI,
AIEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP CONPOTUBIICHHUSI, BAKYYMHBIN JTHO]I,
TEPMUCTOPHI U POTOPEIUCTOPHI, MOJTYITPOBOAHUKOBBIN TUO]], TAJIbBAaHUKA.

Llemoncmpayuu

N3Mepenune cuiibl TOKa U HapsiKEHUS.

3aBUCUMOCTh CONPOTHUBJICHUS IUIMHAPUYECKUX TMPOBOJHUKOB OT JIJIMHBI,
IUIOILAIN MTONIEPEYHOr0 CEYEHUS U MaTepHaa.

CmemaHHOE COeIMHEHUE TPOBOHUKOB.

[IpsmMoe wu3MepeHue dIEKTpoABWKyHIEH cuibl. KoOpoTkoe 3aMmbIKaHuE
rajJbBaHUYECKOTO JIEMEHTA U OLICHKA BHYTPEHHETO0 CONPOTUBJICHHUS.

3aBUCUMOCTH COMIPOTUBIICHUSI METAJJIOB OT TEMIEPATYPHI.

[IpoBOAUMOCTB 3JIEKTPOJIUTOB.

HckpoBoii paspsl U NPOBOJAUMOCTb BO3yXa.

OnHOCTOPOHHSSI IPOBOJIUMOCTD THO/IA.

Vuenuueckuii sxcnepumenm, nabopamopHsie pabomoi

N3ydeHne cMenaHHOro COEIMHEHUS PE3UCTOPOB.

N3mepenue 3neKTpOABMKYILIEH CUIIbI UCTOYHMKA TOKAa U €r0 BHYTPEHHETO
CONPOTHUBIICHHUS.

HaGmonenue snekTposusa.

MexnpeaMeTHblie CBS3H

N3yuenue kypca ¢usuku 6a3oBoro ypoBHsa B 10 Ki1acce OCYIIECTBISIETCS C
y4E€TOM COJEPKATEIbHBIX MEKIIPEIMETHBIX CBSI3€ll C KypcaMu MaTEMaTHKH,
OMoNOTHH, XUMHH, TeoTpadun U TEXHOIOTHH.

Meowxcnpeomemnvle nousamus, CBA3aHHBIE C U3YYEHUEM METOJOB HAY4YHOTO
MO3HAHUsA: SIBIICHUE, HAay4HbIH (akT, rumore3a, (hU3MYECKash BEIMYMHA, 3aKOH,
TeopHsi, HAOIIOJEHUE, SKCIIEPUMEHT, MOACIMPOBAHHE, MOJIEIb, U3MEPEHUE.

Mamemamuka: penieHue CHCTEMbl ypaBHEHHM, JHWHEHHas QyHKIHUA,
napabona, runepOona, ux rpadUKu U CBOMCTBA, TPUTOHOMETPHUYECKHE (DYHKIIHH:
CHUHYC, KOCUHYC, TAHT€HC, KOTAHT'€HC, OCHOBHOE TPUTIOHOMETPHUUECKOE TOXKIECTBO,
BEKTOPBI U UX MPOEKIMU HA OCU KOOPAUHAT, CIIOKEHUE BEKTOPOB.

buonocus: Mexanndeckoe NBWKEHUE B JKMBOU mpupoae, auddysus, ocMoc,
TEMJI000MEH UBBIX OPTaHU3MOB (BHUJIbI TEIIONEPENAUYH, TEILIOBOE PAaBHOBECHE),
AJIEKTPUYECKUE SIBJICHUS B KUBOU IPUPOJIE.
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Xumus: TUCKPETHOE CTPOEHUE BEILIECTBA, CTPOCHUE ATOMOB U MOJIEKYJ, MOJIb
BELIECTBA, MOJISIPHAsE MAacca, TEIUIOBBIE CBOMCTBA TBEPIBIX TEJ, KUJIKOCTEH U
ra3oB, JJIEKTPHUYECKHE CBOMCTBA METAIUIOB, JJIEKTPOJIUTHYECKAs AUCCOLMALNA,
rajbBaHUKAa.

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

Texnonoeus: npeoOpa3zoBaHUE JBIKCHUN C HUCIOJIB30BAHHUEM MEXaHU3MOB,
y4€T TPEHUS] B TEXHUKE, MOAIIMIIHUKK, WCIOJb30BAHUE 3aKOHA COXPAHECHUS
UMITyJIbCa B TEXHUKE (pakeTa, BOJOMET M Jpyrue), JBUTATE]Ib BHYTPEHHEIO
cropaHusi, mapoBasi TypOvuHa, OBITOBON XOJOAWIBHUK, KOHAUIIMOHEDP, TEXHOJIOTUH
MOJIyYCHUSI COBPEMEHHBIX MATEPUAJIOB, B TOM YHCJIE HAHOMATEpPUAIIOB, H
HAHOTEXHOJIOTHH, DJEKTPOCTATUUECKasl 3alluTa, 3a3eMJICHHE JJIEKTPONPUOOPOB,
KCEPOKC, CTpYUHBIN MIPUHTED, 3JIEKTPOHATPEBATEIbHBIC puoOOpHI,
AIEKTPOOCBETUTEIbHBIE TPUOOPHI, TAIbBAaHUKA.

11 KJIACC

Paznen 4. JiaekTpoauHaMHuKA

Tema 3. Macnummnoe none. I1eKmpomazHuUmMHas UHOYKUUA

[locTossHHBIE ~ MarHuThl.  B3anMmoneilcTBUE  NOCTOSIHHBIX ~ MAarHHUTOB.
MarnutHoe mone. Bekrop MarHuTHOM WHAYKUWU. [IpuHOUMN cynepno3unuu
MAarHuTHBIX MMOJiIeH. JIMHMM MarHUTHOW WHAYKUMH. KapThHa JWHUM MarHUTHOU
WHIYKUWHU TOJIS1 TOCTOSTHHBIX MarHUTOB.

MaruutHOoe TOJI€ TPOBOJHMKA C TOKOM. KapTuHa JMHUN WHIYKUHAH
MAarHUTHOTO TMOJIsl JJIMHHOIO MPSAMOrO MPOBOAHUKA U 3aMKHYTOI'O KOJIBIIEBOTO
IPOBOJIHMKA, KaTyIIKU ¢ TOKOM. OnbIT Dpctena. BzaumoaencTeie mMpoBOJHUKOB C
TOKOM.

Cuna AMnepa, €€ MOJlyJIb U HampaBJICHHUE.

Cuna Jlopenna, e€ MOyJib U HampaBlieHUE. J[BUKEHHE 3apsAKEHHOW YaCTHUIIbI
B OJTHOPOJHOM MarHuTHOM Ioje. PaGoTa cunsl Jlopenma.

SIBrieHne 3JIEKTpOMarHUTHOM WHAYKUMU. [loTOK BekTOpa MarHuTHOU
UHIYKIUKU. OJIEKTPOABMXKYIIASA CWIAa HWHAYKUUHU. 3aKOH 3JIEKTPOMArHUTHOMN
nHaykuuu Gapanes.

BuxpeBoe »snekTpuyeckoe moJie. ODJIEKTPOJABIKYIIAs Cujla HHAYKIIUU B
MIPOBOJHHUKE, IBUKYIIEMCS ITOCTYIIATEIBHO B OJJHOPOJHOM MATHUTHOM IIOJIE.

[IpaBuno Jlenua.

NunykTuBHOCTh.  SIBIEHHME CaMOMHAYKIMHU. OJIEKTPOJABIKYIIAs  CHIIA
CaMOMHAYKIIVH.

DHEPrusi MArHUTHOTO MOJIA KaTYIIKU C TOKOM.

DJIEKTPOMAarHuTHOE TOJIE.
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TexHuyeckue yCTPOWCTBA M IPAKTUYECKOE IPUMEHEHHUE: II0CTOSIHHBIE
MAarHuThbl, DJJEKTPOMArHUTHI, JJIEKTPOABUIATENb, YCKOPUTEIU JJIEMEHTAPHBIX
YaCTULl, MHAYKIIMOHHAS NIEYb.

Jlemoncmpayuu

OmneiT Opcrena.

OTKIJIOHEHHE 3JIEKTPOHHOTO My4YKa MarHUTHBIM IIOJIEM.

JIMHUY MHOYKIMU MAarHUTHOTO MOJIS.

B3aumopenicteue 1ByX NPOBOJIHUKOB C TOKOM.

Cuna Amnepa.

JevictBue cuiibl JIopeHIia Ha HOHBI DJIEKTPOJIUTA.

SIBneHne 3IEKTPOMAarHUTHOM MHTYKIIMH.

IIpasuno Jlenua.

3aBUCHMOCTb JJIEKTPOABMKYLIEH CHUJIbI UHAYKIUU OT CKOPOCTH WU3MEHEHUS
MAarHMTHOTO IOTOKA.

SIBiIeHME CaMOMHIYKIIUY.

Vuenuueckuii sxcnepumenm, nabopamopmvie pabomol

N3ydyeHrne MarHuTHOrO OIS KaTYIIKA C TOKOM.

HccnenoBanne AeUCTBUS IOCTOSIHHOIO MarHUTa Ha PaMKy C TOKOM.

HccenenoBanve siBIEHUS DJIEKTPOMAarHUTHOW UHAYKIUU.

Pasnen S. KoneOanusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmMpPOMAZHUNIHbBIE KOJ1eOAHUA

Konebarenbnas  cuctema.  CBOOOJHBIE  MeXaHWYeCKHe  KoseOaHMUs.
I'apmonndeckue komebanus. Ilepwon, wactora, ammuiutyga u ¢asza KoneOaHUH.
[IpyxuHHBI MasgTHUK. MaTeMaTHU4YECKUNd MAasiTHUK. YPaBHEHHE TapPMOHHYECKUX
kosneOanuii. [IpeBpaliieHne SHepruy Mpyu rapMOHUYECKUX KOJICOAHHSX.

Konebarenbubiit koHTyp. CBOOOIHBIE AJIEKTPOMArHUTHBIC KOJeOaHHS B
UJCATHHOM KOJe0aTeTbHOM KOHType. AHAJIOTUsS MEXKIYy MEXaHUYECKUMH H
ANEKTpOMarHuTHeIMA KoJeOanusimu. Dopmyna Tomcona. 3akoH cOXpaHEHUS
HHEPTUU B UJCATHHOM KOJIeOATeIbHOM KOHTYDE.

[IpencraBienne o 3aTyxaromuX KojleOaHUsAX. BBIHYKIEHHBIE MEXaHUYECKUE
KoseOanus. Pezonanc. BeiHY)I€HHBIC 2JI€KTPOMATrHUTHBIE KOJICOaHNS.

[lepemennsbiii  TOk. CuUHYCOMIANbHBIA TEPEMEHHBIH TOK. MOIIHOCTD
MEPEMEHHOT0 TOKAa. AMIUIMTYJTHOE€ U JCHCTBYIOIlEE 3HAYEHUE CHJIbI TOKa M
HaIpPSKEHUS.

Tpauchopmatop. [IponsBoacTBo, mepenada U NMOTPEOIICHUE AIEKTPUUECKOU
SHEPIruMu. DKOJOTMYECKHE PUCKU MPHU MPOU3BOJCTBE 3JeKTpodHepruu. Kynbrypa
WCIIOJIb30BaHUs AIEKTPOIHEPT UM B TOBCETHEBHOM KU3HHU.
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TexHuyeckue yCTpOMCTBA M IPAKTUYECKOE IIPUMEHEHHUE: DJIECKTPUUECKUU
3BOHOK, T€HEPATOP NEPEMEHHOI0 TOKA, JIMHUU AJIEKTPONEPEAY.

Jlemoncmpayuu

UccnenoBanne napaMeTpoB KoJjieOaTeTbHONW CHCTEMBI (TPY>XUHHBIA WIH
MaTeMaTHYeCKUM MasiTHUK).

HaGmonenue 3aTyxaronmx KojaeoaHu.

HccnenoBanue CBOWCTB BBIHYKICHHBIX KOJIEOAHUN.

HaGmonenue pesonanca.

CB0OOIHBIE AJIEKTPOMArHUTHBIE KOJIEOAHMUSI.

OcuumiorpaMMbl (3aBUCUMOCTH CHJIbI TOKA U HANPSDKEHUS] OT BPEMEHH) IS
AJIIEKTPOMArHUTHBIX KOJIEOAHUIA.

Pe3sonanc mnpum mocnenoBaTENbHOM COEAMHEHWUM PE3UCTOpPA, KaTYIIKU
MHIYKTUBHOCTH U KOHJEHCATOPA.

Mogenb IMHUY 3JIEKTPONEPEIAUH.

Vuenuueckuii sxkcnepumenm, nabopamopHvie pabomoi

HccnenoBanue 3aBUCUMOCTU MEPUOA MalbIX KoieOaHM Tpy3a Ha HUTH OT
JUTUHBI HUTH U MacChl Ipy3a.

HccnenoBaHnne NEpeMEHHOrO0 TOKa B LEMW W3 TOCIEI0BATEIBHO
COEIMHEHHBIX KOHAEHCATOPA, KaTYIIKHA U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmMpOMAZHUNHbBLE 60TIHbL

MexaHnueckue BOJIHBL, yCIOBHS pacnpoctpaHenus. llepuon. CkopocTb
pacrpocTpaHeHusi W JiuHa BoJiHBL. [lomepeyHble W MOPOJOJIBHBIE BOJIHBIL.
WNuTtepdepenius u nuppakius MEXaHUIeCKUX BOJH.

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

DNEeKTPOMArHUTHBIE BOJIHBL. Y CJIOBUSl M3JyYECHUS JIEKTPOMATHUTHBIX BOJIH.
B3anmuas opuentanus BexkropoB E, B, V B anexkTpomarautHoil BosiHe. CBoiicTBa
AJIIEKTPOMArHUTHBIX BOJIH: OTPAXXEHHUE, MPEIOMIICHUE, MOJpU3aus, AUPpaKius,
unTepdepennrs. CKOpocTh dJIEKTPOMArHUTHBIX BOJIH.

[IIxkana 3neKTPOMAarHUTHBIX BOJH. l[puMeHEHnEe 37IEeKTpOMarHuTHBIX BOJH B
TEXHUKE U OBITY.

[IpuHIMIIBI paIUOCBA3U U TeneBUACHU. Pagnonokanus.

DNEeKTPOMAarHUTHOE 3arpsi3HEHNE OKPYKAOIIEH Cpebl.

TexHnueckne yCTpOMCTBA M MPAKTUYECKOE ITPUMEHEHHE: MY3bIKaJbHbBIC
WHCTPYMEHTHI, YJIbTPa3BYKOBas JIMATHOCTHKA B TEXHUKE W MEAULMHE, pajaap,
paauonpuéMHUK, TeJIeBU30p, aHTeHHa, TenedoH, CBY-nedn.

Jlemoncmpayuu

OObpazoBaHue 1 pacpoOCTpaHEHUE MONEPEYHBIX U MPOIOJIBHBIX BOJIH.

Koneoburomeecs Te€10 Kak HCTOYHUK 3BYKA.

HaGmronenne orpaxxeHust U IpeJIOMIICHUS] MEXaHUYECKUX BOJIH.
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HaGmonenue natepdepeHunn u 1uppakiiny MEXaHUMIECKUX BOJIH.

3BYKOBOM PE30HAHC.

HaGmionenue cBsi3M TPOMKOCTH 3ByKa M BBICOTHI TOHA C aMIUTATYION U
4acTOTOM KoJieOaHuH.

HccnenoBanne CBOWMCTB  DJIGKTPOMAarHUTHBIX  BOJIH: OTpakKCHHUE,
npesioMJIeHUEe, Noaspu3anus, JTudpakuus, UHTEpPEPEHIIHS.

Tema 3. Onmuxka

I'eomerpuueckass onrtuka. lIpsaMonuMHENHOE paclIpoCTpaHEHUE CBETa B
ogHOpoaHOU cpexe. JIyu cBera. ToueuHbI ICTOYHHK CBETA.

OTtpaxxenue cBeta. 3aKOHbI oTpaxeHHUs: cBeTa. [locTpoeHue nzoOpaxeHuil B
IUIOCKOM 3epKaie.

[Ipenomnenue cBera. 3aKOHBI MpeIOMIIeHUs cBeTa. AOCONMIOTHBIN MOKa3aTeNb
npenomiieHus. [lomHoe BHyTpeHHee oTpakeHue. l[IpenenbHbI yroja TOJHOTO
BHYTPEHHET0 OTPaKEHUS.

Hucnepcust ceeta. CloxHbIM cocTaB Oenoro ceera. L{ger.

CobOuparome u pacceuBaromue JuH3bl. ToHkas smH3a. DokycHoe
paccTosiHUEe W ONTHYEeCKas Cujia TOHKOW JMH3BL. [locTpoeHue wn3o0pa)keHuil B
coOMparIMX U pacceuBaronux JuH3ax. opMyna TOHKOW JMH3BL. YBEJIUYCHHE,
JaBaeMO€ JIMH30M.

[Ipenensl NPUMEHUMOCTH T€OMETPUYECKON ONTUKH.

BonnoBas ontuka. Hutepdepenums cBera. KorepeHTHble HCTOYHUKHU.
VYcnoBust HaOMIOAEHUS MAKCUMYMOB W MHUHUMYMOB B HHTEp(hEpPEHIIMOHHOM
KapTHUHE OT ABYX CUH(]A3HBIX KOTEPEHTHBIX UCTOUYHUKOB.

Hudpakuus cseta. JudpaximoHHas peméTka. YcCiIoBHE HAOIIOACHUS
[JIABHBIX ~MAaKCUMYMOB TIpM NaJA€HUU MOHOXPOMATHYECKOIO CBETa Ha
TU(PaKITMOHHYIO PEIIETKY.

[Tomsapuzanus ceera.

TexHuueckne yCTpoWCTBA M NPAKTUYECKOE MPUMEHEHHUE: OYKH, JIyIa,
doToanmapar, NPOSKIMOHHBIN amnmapar, MHKPOCKOI, TEJIECKON, BOJIOKOHHAs
ONTHKA, TU(PPAKITMOHHAS PEIIETKA, TOISIPOUI.

Jlemoncmpayuu

[IpssiMonMHEHOE paclpoOCTpaHEHUE, OTPaKEHUE U MPEJIOMIICHHE CBETA.
Onrtuueckue npudopsI.

[TonHOEe BHyTpeHHEE OTpaxkeHne. Moenb CBETOBOAA.

NccnenoBanue cBOMCTB M300paKeHU B JIMH3AX.

Moaenn MUKpOCKOMNa, TeJIECKOMa.

Ha6monenne naTepdepeHInm CBETA.

HaGmonenue nudpakuuu ceera.

Habnronenue nucrnepcuu cBeTa.
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[lonyuyeHne cnekTpa ¢ MOMOIIBIO IPU3MBI.

[Tony4yeHue cnekTpa ¢ MOMOIIbIO AUPPAKIUOHHONW PEIIETKY.
Habmronenue noiasipu3anuu CBeTa.

Yuenuueckuii sxcnepumenm, nabopamopruvie pabomoi
N3mepenue nmokazaresns NpeaoMIIEHUS CTEKIIA.
HccnenoBanuie cBOMCTB M300paXKeHUI B JIMH3AX.
HaGmonenue nucnepcuu ceera.

Pa3nen 6. OcHOBBI ClIeNMAJIBLHON TEOPUU OTHOCUTEIbHOCTH

['panumel mpUMEHMMOCTH — KJIacCM4eckod — mexaHuku.  [locTymaTsl
CHIEUAJIbHOW TEOPUM OTHOCUTEIBHOCTU: WHBAPUAHTHOCTH MOJYJIS CKOPOCTH
CBETa B BaKyyMe, MPUHIIUI OTHOCUTEIIBHOCTH DUHIIITCHHA.

OTHOCHUTENIPHOCTh OJJHOBPEMEHHOCTU. 3aMeJIJICHUE BPEMEHU M COKpaIlleHHE
JUTVHBI.

DHEprus U UMNYJIbC PEISITUBUCTCKONW YACTHUIIBI.

CBs13b MaccChl ¢ SHEPruel U UMITYJIbCOM PEJIITUBUCTCKOM YaCTUIIBI. DHEPrus
TIOKOSI.

Pa3nen 7. KBanToBas pusuka

Tema 1. Dnemenmul KBAHM OGO ONMUKU

®ortonsl. ®opmyna [lnanka cBs3u sHeprun GOTOHA C €T0 YaCTOTOW. DHEPrus
U UMITYJIbC (HOTOHA.

OtkpeiTue u uccienoBanue Gorodrddexra. OnbiTel A. I'. CroneToBa. 3aKOHBI
dororddexra. YpaBuenue DitHmrerina ana dotorddexra. «KpacHas rpaHuia»
doToaddexra.

JlaBienue ceera. Onbitel I1. H. JIeGenena.

XHUMHYECKOE JICHCTBHE CBETA.

TexHuueckne yCTpoWCTBA W MPAKTUYECKOE TMpPUMEHEHHe: (POTOIIEMEHT,
dboTomaTunK, coiHeUHas O6aTtapesi, CBETOIHO/I.

Jlemoncmpayuu

®dotor(eKT Ha yCTaHOBKE ¢ IIMHKOBOM IIJIACTUHOM.

HccnenoBanne 3akoHOB BHeNTHETO (hoTodddekTa.

Ceerouon.

Conneynas Oartapes.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmbiTel Pesepdopaa mo paccessHUIO o -4acTHII.
[Inanerapnas mogmens aroma. lloctynmater bopa. M3nydenume u mnormiomeHue
(OTOHOB MpHU MEpPEeXoJe aToMa C OJIHOTO YPOBHS SHEPruu Ha Jpyrou. Busl
criekTpoB. CIIEKTp YpOBHEW SHEPTrUM aTOMa BOJOPOAA.
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BonHoBeie cBoiicTBa yactull. Bomusl ne bpoitns. KopmyckyiisipHO-BOJIHOBOM
Iyau3M.

CHOHTaHHOE U BBIHYKJICHHOE U3JIyYCHHE.
TexHuyeckue YCTpPOWCTBA M NPAKTHUYECKOE MPUMEHEHHUE: CIEKTPAJIbHBIN
aHau3 (CIEeKTPOCKOM), Jia3ep, KBAHTOBBIM KOMITbIOTED.
Jlemoncmpayuu
Mogens onbita Pezepdopaa.
Onpenenenue JIMHBI BOJIHBI Ja3epa.
HaGmonenne nuHedyaThiX CIEKTPOB U3TyUYEHUS.
Jlazep.
Vuenuueckuii sxkcnepumenm, nabopamopHsie pabomoi
HaGmonenue nuHevaToro cekrpa.
Tema 3. Amomnoe a0po
OKCIEpUMEHTBI, JOKa3bIBAIOIINE CIOKHOCTh CTpPOeHHs sapa. OTKpbITHE
paanoaktuBHOCTH.  OmbiTel  Pesdepdopna mo  ompeneneHuto  cocTaBa
paanoakTuBHOrO u3nydeHus. CBoiictBa anbda-, Oera-, ramma-u3IydeHUs.
Biusinue painoakTUBHOCTH Ha KUBBIE OPTaHU3MBI.
OtkpeiTHEe TpoTOHAa M HeuTpoHa. Hyknmonnas moxens sigpa ['eiizenOepra—
NBanenko. 3apsag sapa. MaccoBoe unciio sjapa. M30Tomnsl.
Anbda-pacnan. DIEKTpOHHBIA M TO3UTPOHHBIM OeTa-pacman. ['amma-
U3JydeHue. 3aKOH PaJMOaKTUBHOrO pacnaja.
DHeprusi CBsI3M HYKJIOHOB B siipe. SnepHbie cuibl. JledexT maccsl aapa.
Anepnsie peakuuu. JleneHue u CUHTE3 sA1IEP.
Anepnsiii peaktop. TepmosmepHbiii cunTe3. [IpobiieMbl W TEPCHEKTHUBBI
SAIEPHON SHEPreTUKU. DKOJIOTMUECKUE ACIIEKThI SIAEPHOM SHEPTEeTUKHU.
DneMeHTapHble YacTUllbl. OTKpBITHE TO3UTPOHA.
Mertonbl HAOIIOICHNS ¥ PETUCTPALIUN AIIEMEHTAPHBIX YaCTHII.
dyHnaMeHTaIbHbIe B3auMoAeHcTBUA. EqUHCTBO Qu3nyeckoi KapTUHBI MUPA.
TexHnueckue yCTpOMCTBA U MPAKTUYECKOE NMPUMEHCHUE: TO3UMETP, Kamepa
Bunbcona, siaepHbIil peakTop, aToMHas Oomoa.
Jlemoncmpayuu
CuY€TunK HOHU3UPYIOIIUX YACTHII.
Vuenuueckuii sxcnepumenm, nabopamopmsie pabomol
HccnenoBanne TpeKOB 4acTHIL (1O TOTOBBIM (hoTorpadusim).

Pa3jen 8. JiieMeHTBHI ACTPOHOMUM U ACTPOPU3UKH

Ortanbl pa3BUTUs acTpoHoMUH. [IpuKianHoe U MUPOBO33PEHUYECKOE 3HAUCHUE
ACTPOHOMMH.
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Bun 3Bé3nHoro neba. Co3Be3gusi, sipKU€ 3BE3NBI, IUIAHETHI, UX BHUJIUMOE
JBH>KCHUE.

Conneynas cucrema.

Connue. ConHeuHass akTUBHOCTh. HMctounuk sHepruu CosiHIA M 3BE3L.
3BE3MIBI, UX OCHOBHBIE XapPAaKTEPUCTUKH. [[narpamMma «CHEKTpaJbHBIA KIacC —
CBETUMOCTB». 3BE3AbI TJIABHOW IOCIEIOBATEIBHOCTH. 3aBUCUMOCTh «Macca —
CBETUMOCTB» JJIsl 3BE3]] TJIaBHOM IOCIENOBATEIbHOCTU. BHyTpeHHEE CTpoeHue
3BE31. COBpEMEHHBIC MPEJCTABICHUS O MPOUCXOXKICHUU U 3Boitonnu CoiHLa U
3BE3/. DTambl )KU3HU 3BE3I.

Muieunbiii [lyte — Hama I'anmaktuka. [lonoxenue u aBuwkenue CoJiHIIA B
lNamaktuke. Tunsl ramaktuk. PaguoranakTuku u kBazapbl. YEpHBIE IBIPHI B SApax
rajakTHK.

Bcenennas. Pacmiupenue Beenennoit. 3akon Xa66sa. Pazberanue rajiakTuk.
Teopus bosbiioro B3peiBa. PeaukroBoe usinydeHue.

Macmrabnas ctpyktypa Beenennoit. Meraranaktuka.

Hepeménnbie mpoOaeMbl aCTPOHOMUH.

Vuenuueckue nabnooenus

HaGmonenust HeBOOPY>KEHHBIM TJIa30M C HCIOJIb30BAHUEM KOMITBIOTEPHBIX
NPWIOXKEHUH JIs ONpe/ieNieHUs MOJIOKEHUSI HeOECHBIX 00bEKTOB Ha KOHKPETHYIO
JaTy: OCHOBHBIE cO3Be311s1 CEBEpHOTO MONYIIAPUS U SIPKUE 3BE3/BI.

Ha6monenus B Teneckon JIlyHsl, mianet, Miteunoro IlyTu.

O600maromnee MOBTOPeHUE

Ponp Qu3ukm u acTpoHOMHMM B SKOHOMHUYECKOW, TEXHOJOTUYECKOH,
COLIMAJILHOM M THUYECKOU chepax AeTEIHHOCTA Ye0BEKa, POJIb U MECTO (HU3UKU
¥ aCTPOHOMHUH B COBPEMEHHOM HAYYHOU KapTUHE MHUpPA, POJIb (YU3NIECKOU TCOPUH
B (HOpMUPOBAaHWM TMPEJACTABICHUN O (HU3NYECKOW KapTUHE MHpa, MECTO
dusznueckor KapTUHBI MHpa B OOIIEM DSy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEACTaBJICHUIN O TIPUPO/IE.

MexknpeaMeTHbIe CBA3H

Nzyuenue kypca ¢usuku 6a3oBoro ypoBHS B 11 kitacce oCyIIecTBISETCS C
Y4ETOM COAEPKATEIBbHBIX MEXIPEIMETHBIX CBS3€d C KypcaMM MAaTEMATHUKH,
OuonorNu, XUMHH, Teorpaduu U TEXHOJIOTUH.

Meoswxcnpeomemmnvle nouamus, CBA3aHHBIE C U3YYEHUEM METOJOB HAYy4YHOTO
MO3HAHUS: SIBICHUE, HAay4HbIH (akT, rumore3a, (hU3MYECKash BEIMYMHA, 3aKOH,
Teopusi, HAOIIOJEHUE, SKCIIEPUMEHT, MOACIMPOBAHHE, MOJIEIb, U3MEPEHUE.

Mamemamuka: pelieHWE CUCTEMbl YPAaBHEHHUW, TPUTOHOMETPUUYECKUE
(GYHKIIMU: CHHYC, KOCHHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHUECKOE
TOXJECTBO, BEKTOPBI M MX MPOEKUMH HA OCH KOOPAWHAT, CIOXKEHHE BEKTOPOB,
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MPOU3BOJIHBIE DJIEMEHTApHBIX (PYHKIMH, NPU3HAKK TOAOOUSI TPEYTOJIHLHUKOB,
onpeiesieHne MIONaau MIOCKUX GUryp u oobéma Tell.

buonoeus: »snekTpuueckue SBICHUS B JKUBOM NpHUpOJE, KojieOaTelIbHBbIC
JIBUKECHUS B )KMBOU MPUPOJE, ONTUYECKUE SBJICHUSA B )KUBOU NPUPOJIE, ACUCTBUE
paaualuy Ha )KUBBIE OPTaHU3MBI.

Xumus: CTPOEHHE aTOMOB U MOJIEKYJI, KPUCTAJUIMYECKAs] CTPYKTYpPa TBEPIBIX
TEJN, MEXaHU3Mbl O0Opa30BaHMS KPUCTAJUIMYECKOW PpEIETKU, CHEKTPATbHbBIN
aHAIU3.

leoepaghusi:  marHuTHBIE TIONIOCA 3€MJIM, 3alleKM MATHUTHBIX  PYII,
dboTochEMKA 3eMHOM MTOBEPXHOCTH, TPEACKA3aHUE 3EMJIICTPSICEHUIA.

Texnonoeus: JNUHUAM DIEKTPONEPENAY, TEHEPATOP MEPEMEHHOIO TOKa,
3JIEKTPOJBUTaTENIb, WHIYKUIMOHHAS II€Yb, pPajap, PaJUuONPUEMHHUK, TEJIEBU3O0D,
anteHHa, tenedoH, CBU-meub, MPOEKIIMOHHBIN ammapar, BOJOKOHHAs OITHKA,
COJIHEUHas OaTapes.
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IINTAHUPYEMBIE PE3YJbTATHBI OCBOEHHMSA ITPOI'PAMMBI 110
OU3UKE HA YPOBHE CPEJHEI'O OBIIIEI'O OBPA3OBAHUA

OcBoenne yueOHOro mpenmera «®Pusnuka» Ha YPOBHE CpEIHEro OOIIETro
oOpazoBanus (6a30BbI YPOBEHB) JOKHO OOECMEUUTh JOCTHKEHUE CICAYIOIIUX
JUYHOCTHBIX, METAIIPEAMETHBIX M MPEIMETHBIX 00pa30BaTEIbHBIX PE3YIbTATOB.

JIMUHOCTHBIE PE3YJIbTATHBI

JIMYHOCTHBIC PE3YybTAaThl OCBOCHUS yueOHOro npeaMera «Ou3nKay JOKHBI
OTpa)kaTb TOTOBHOCTh U CIIOCOOHOCTh OOYYaIOIIUXCS PYKOBOJICTBOBATHCS
chopMUPOBAaHHOW BHYTPEHHEW TMO3UIMEH JUYHOCTH, CUCTEMOW IIEHHOCTHBIX
OpUCHTAIIMH, TIO3UTHUBHBIX BHYTPEHHHX  YOEXKJIECHHH, COOTBETCTBYIOIIUX
TPAAUIIMOHHBIM IIEHHOCTSIM POCCHUUCKOTO OOIIECTBa, pacHIupeHUe >KU3HEHHOTO
OTBITa W OMBITA JEATEILHOCTH B MPOIIECCE peain3allid OCHOBHBIX HaIlpaBJICHUM
BOCITUTATEIILHOU JICITEIIbBHOCTH, B TOM YHCJIC B YaCTH:

1) rpa’KaaHCKOr0 BOCIMTAHUSA:

c(hOpMUPOBAHHOCTD IPAXKAAHCKOM MO3UIIMM 00YJAIOIIETOCs KaK aKTUBHOTO U
OTBETCTBEHHOTO YJIEHA POCCUMCKOTO OOIIECTRA;

OPUHITHE  TPAJAMIMOHHBIX  OOIIEYEIIOBEYECKUX T'yMAaHUCTHYECKUX U
JEMOKPAaTUYECKUX [IEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO AEATEIBHOCTh B MHTEPECAX TIPakITaHCKOIO
oO0IIIecTBa, y4aCTBOBATh B CAaMOYIPABIEHUH B 00pa30BaTeIbHON OpraHU3allNy;

yYMEHHUE B3aUMOJIECTBOBATH C COLIMAIbBHBIMU UHCTUTYTAMU B COOTBETCTBUH C
uX (QYHKIMSIMU U HAa3HAYCHUEM;

TOTOBHOCTh K TyMaHUTapHOM U BOJIOHTEPCKOMN AEATEIbHOCTH;

2) IATPHUOTUYECKOT0 BOCTIUTAHUSA:

c(hopMUPOBAaHHOCTH POCCUKCKOM TPa)1aHCKOMN UJICHTUYHOCTH,
MaTpUOTU3MA;

[EHHOCTHOE OTHOIIEHUWE K TOCYJIapCTBEHHBIM CHMBOJIaM, JOCTHXKEHUSIM
POCCHICKUX YUEHBIX B 00J1aCTH (DU3HKHU U TEXHUKH;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ’TUUYECKOTO TTOBEICHUS;

CIIOCOOHOCTh OIICHWBATh CHUTYAIlMI0O M TMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTHUPYSACh HA MOPAJIbHO-HPABCTBEHHbIE HOPMBI M LIEHHOCTH, B TOM YHUCJE B
NESATENBHOCTH YYEHOTO;

OCO3HaHHE JIUYHOTO BKJIaJa B IOCTPOCHHUE YCTOMYMBOTO OYAYIIETO;

4) 3cTeTHYeCKOr0 BOCIIUTAHMS:

ACTETUYECKOE OTHOILIECHHUE K MUPY, BKIIIOUAsl 3CTETUKY HAYyYHOTO TBOPYECTBA,

MpUCYIIETO (PU3NUYECKON HAYKE;
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S) TPyA0BOr0 BOCIIUTAHUS:

MHTEPEC K pa3InyHbIM cdepaMm npodhecCUuOHANbHONU AEATENbHOCTH, B TOM
YHCJI€ CBSI3aHHBIM C (PU3MKOM U TEXHUKOH, YMEHHE COBEPIIATh OCO3HAHHBII BBIOOD
Oynyuieit mpodeccuu U peaau3oBbIBaTh COOCTBEHHBIE KU3HEHHBIE TIIaHbI,

TOTOBHOCTh M CIIOCOOHOCTh K O0Opa30BaHUIO M caMOOOpa30BaHUIO0 B 00JaCTU
(bU3UKHM HAa TPOTSHKEHUH BCEU KU3HU;

6) PK0JIOrM4eCKOro BOCIIMTAHUS

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

IUIAHUPOBAHUE U OCYILECTBIICHUE JEUCTBUU B OKPYKAKOIIEH Cpelle Ha OCHOBE
3HAHMS 1leJIeld yCTOMYMBOTO Pa3BUTHS YEI0OBEUECTBA;

pacHIMpeHre OMbITa JEATEeIbHOCTH HKOJOTMYEeCKOW HaNpaBICHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAHUI 10 (PUBHKE;

7) HEHHOCTH HAYYHOI'0 MMO3HAHMS:

c(hOpPMHUPOBAHHOCTH MHUPOBO33PEHUSI, COOTBETCTBYIOLIEIO COBPEMEHHOMY
YPOBHIO Pa3BUTHS (PUBHUECCKON HAYKH,

OCO3HAHHME IEHHOCTH HAy4YHOW JIESITeIbHOCTH, TOTOBHOCTH B IMpoIlecce
U3y4eHHs  (UBMKH  OCYHIECTBISATH  NPOEKTHYIHO U HCCJEI0BATEIbCKYIO
NEeATENbHOCTh UHIUBUAYAIBHO U B TPYIIIIE.

METAIPEIMETHBIE PE3YJIBTATbBI

ITo3HaBaTe/ibHBbIE YHUBEPCAJIbHbIE YYeOHbIE 1eHCTBUSA
ba3oBble JJoruyeckue JaelcTBU:
CaMOCTOSITEIbHO  (OPMYJIMPOBAaTh M aKTyaJu3UpoOBaTh  IpodJieMy,
paccmaTtpuBaTh €€ BCECTOPOHHE;
ONpeAeisaTh ILENN ACATCIIbHOCTH, 3a7aBaTh IapaMeTpbl U KPUTEPUU HUX
JIOCTHOKCHHS,
BBISIBIIATH  3aKOHOMEPHOCTM M IPOTUBOPEYHMS B  PACCMATPUBAEMBIX
(bu3HUECKUX SIBICHUSX;
pa3pabaTeiBaTh IIAH PEIICHHS MPOOJIEMBI C YYETOM aHAIN3a HMEIOIIUXCS
MaTEepUAIBHBIX U HEMATEPUAITBHBIX PECYPCOB;
BHOCUTH KOPPEKTHUBBI B JEITEIbHOCTD, OLIEHUBATH COOTBETCTBHUE PE3YIHLTATOB
LEJISIM, OLIEHUBATh PUCKH MOCJIEICTBUM JI€ATEIIbHOCTH;
KOOPAWHUPOBaTh W  BBINOJHATH pPabOTy B  YCIOBHUSIX  PEAIbHOTO,
BUPTYAJILHOTO U KOMOMHUPOBAHHOTO B3aUMOCHCTBUS,
pa3BUBATh KPEATUBHOE MBIILICHUE MPU PEIICHUH KU3HEHHBIX MPOOJIEM.
ba3oBble ucciienoBareibCKue 1€HCTBHSA:
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BJIAJIETh HAYYHOW TEPMHUHOJIOTHEH, KIIIOUEBBIMH TMOHATHSIMH W METOJaMU
(u3nUeCcKOl HayKu;

BJIJIETh HaBBIKAMH Y4E€OHO-MCCIIEIOBATENICKON M MPOCKTHON JEATEILHOCTH
B 00y1acTu (PU3UKH, CIIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITENIbHOMY MOUCKY
METOJIOB pEIICHHS 3a/lad (U3NYECKOTO COJACP)KAHUS, MPUMEHEHHIO DPa3INIHBIX
METOJIOB ITO3HAHUS;

BIAJIETh BHJAMHU JIEATEIHHOCTH II0 TMOJYyYEHUIO HOBOTO 3HAHHS, €ro
WHTEpIpeTalui, MpeoO0pa3oBaHUI0 W MPHUMEHEHHUI0O B PAa3NIUYHBIX YYeOHBIX
CUTYaIUsX, B TOM YHCIIC TIPU CO3AaHUH YI€OHBIX MIPOCKTOB B 00JIACTH (PUUKH;

BBISIBIIATH MPHUYMHHO-CJICACTBEHHBIC CBSI3W W aKTyaJlM3WpOBaTh 3ajady,
BBIJIBUTaTh THIOTE3y €€ peHICHHs, HAaXOJWUTh apryMEHTBI Jsl JI0OKa3aTelbCTBA
CBOMX YTBEP)KJICHUH, 3a/1aBaTh MapaMeTPbl U KPUTEPUH PEIICHUS;

aHAIM3UPOBATh TMOJYYCHHbIE B XOJE peUIeHWs 3a7add pe3yJbTaThl,
KPUTHYECKU OIIEHWBATh X JOCTOBEPHOCTH, MPOTHO3HPOBATH H3MEHEHNE B HOBBIX
YCIIOBHSIX;

CTaBUTh M (OPMYIHUPOBATH COOCTBEHHBIC 3a/Jadydl B 00pa30BaTEIBHOM
JESTeLHOCTH, B TOM YHCJIC IPU U3yYEeHUHU (DU3HKH,

JaBaTh OI[CHKY HOBBIM CHUTYAIIHSIM, OIICHHBATh MPHUOOPETEHHBIN OTIBIT;

yMETh TEpPEHOCUTh 3HaHUS 10 (U3MKE B MPAKTHUUECKYIO 00J1acTh
KU3HEAESATEIbHOCTH;

YMETb UHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEAMETHBIX 00IacTel;

BBIJIBUraTh HOBBIE UJIEH, IpeJiaraTb OpUrMHAJIBHBIE MTOXO0/bl U PELLICHUS;

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

PabGora ¢ undgopmanmei:

BJIaJIETh HABBIKAMU MOJyYEHUs MHPOpPMALUU (PU3NYECKOrO COJEpIKaHUS U3
HUCTOYHMKOB Ppa3HbIX THUIIOB, CaMOCTOSTENIbHO OCYILECTBIATh IIOWCK, aHAJIM3,
CUCTEMAaTH3alMI0 M HUHTEPIpEeTalnio MHPOPMAlUU pPa3IMYHBIX BUIOB U (opm
IPEJICTaBICHNUS;

OLIEHUBATh JOCTOBEPHOCTh HH(OPMALINH;

UCMOJb30BaTh  CPEICTBA HMH(POPMALMOHHBIX M  KOMMYHHUKAIIMOHHBIX
TEXHOJIOTUHA B PEIIEHUMH KOTHUTHUBHBIX, KOMMYHUKAaTHUBHBIX U OPraHU3AlIMOHHBIX
3aJa4 ¢ COOMIOIGHHEM TpeOOBaHUN OSPrOHOMMKH, TEXHUKH O€30IacHOCTH,
THUTUEHBI, pPecypcocOepekeHusi, NPaBOBBIX ©  ATHUYECKUX HOPM, HOPM
nH()OPMAITMOHHON 0€30MaCHOCTH;

CO3/1aBaTh TEKCThl (PU3MUECKOTO COACPX AHUS B pa3iIMUHBIX (opMmaTax C
yu€TOM Ha3zHAYeHUS MHPOPMAIMH U LEIEBON ayIUTOPUH, BEIONpAs ONTHUMAIBHYIO
(Gopmy mpencTaBiICHUS U BU3YyaTU3aIUH.

KOMMyHI/IKaTI/IBHLIe YHHUBEPCAJIbHBIC yqeﬁﬂble I[eﬁCTBHH:
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OCYLIECTBJISITh  OOIIEHHME Ha Ypokax (U3MKM U BO BHE-ypPOUYHOH
NeSATENbHOCTH;

pacno3HaBaTh MPEANOCHUIKM  KOHQIMKTHBIX CUTyallUd M  CMAr4arh
KOH(DJIUKTBHI;

pa3BEPHYTO W JIOTUYHO HU3JaraThb CBOIO TOYKY 3pPEHHUS C MCIOJIb30BAaHHEM
A3BIKOBBIX CPEJICTB;

NOHMMATh M HCIOJNb30BaTh MPEUMYIECTBA KOMAaHJIHON M MHIMBHIYyaJIbHOU
paboThI;

BbIOMpATh TEMAaTUKy M METOJIbl COBMECTHBIX NEHCTBUN C YYETOM OOIIMX
MHTEPECOB U BO3MOXKHOCTEH Ka)10ro YieHa KOJIJIEKTHBA;

OpUHUMATh  1L€M  COBMECTHOM  JESTENbHOCTH, OpPraHU30BBIBATH U
KOOPJMHUPOBATH JNEUCTBUS TO €€ JIOCTHKEHHUIO: COCTaBJATh IUIaH JEUCTBHM,
pacnpenensiTh poJd € YYETOM MHEHUH YYaCTHUKOB, OOCYXIaTh pPE3yJbTaTbl
COBMECTHOM paboThI;

OLICHMBATh KauyeCTBO CBOETO BKJAJa M KAXKIOTO YYaCTHHKA KOMAaHIbl B
oO1uit pe3yabTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

npenjaratb HOBBIE MPOEKTHI, OLIEHWBATh HWJEU C TO3WIUU HOBH3HBI,
OpPUTHMHAIBHOCTH, IPAKTUUECKON 3HAYMMOCTH;

OCYILECTBIISATh IO3UTHUBHOE CTPATETUYECKOE IOBEACHHE B Pa3IMYHBIX
CUTYaLUsIX, IPOSBISATH TBOPUECTBO U BOOOPaKEHHUE, ObITh MHUIIMATUBHBIM.

PerynsiTuBHbIe yHHBepcajibHbIe YUeOHbIe AeiicTBUS
Camoopranusanus:

CaMOCTOSITEIILHO OCYIIECTBIISITh MO3HABATENBHYIO NIEATEILHOCTh B 00JIacTU
GU3UKM W aCTPOHOMMH, BBISBIATH IPOOJIEMBI, CTaBUTh WU (OPMYJIUPOBATH
cOOCTBEHHBIE 3a/1a4H;

CaMOCTOSITETILHO COCTABJISATH IUIAH PEIICHUS PACUETHBIX U KaYECTBEHHBIX
3a/1ay, TUTaH BBIMOJTHEHUS TPAKTUYECKON pabOThl C YYETOM UMEIOUTUXCS PECYPCOB,
COOCTBEHHBIX BO3MOYKHOCTEN U MPEANOYTCHUN;

JIaBaTh OIICHKY HOBBIM CUTYAIUsIM;

pacIIMpATh paMKH Y4€OHOTO TIpeIMEeTa Ha OCHOBE JIMYHBIX MPEATOUYTECHUI;

JienaTh OCO3HAHHBIA BBIOOP, AapryMEHTHUPOBaTH €ro, OpaTh Ha celd
OTBETCTBEHHOCTH 32 PEIICHNUE;

OIICHUBATh TMPUOOPETEHHBIN OIIBIT;

CrocoO0CTBOBaTh (OPMHUPOBAHUIO U TPOSIBICHUIO JSPYIUIUA B 001acCTH
($U3HUKHU, TOCTOSTHHO TOBBITIATH CBOW 00Pa30BATEIBHBINA U KYIbTYPHBIH YPOBEHB.

CaMOKOHTPOJIb, IMOLMOHAJIbLHBII UHTEJJIEKT:

JaBaTh OIICHKY HOBBIM CHUTYaIHMsIM, BHOCUTh KOPPEKTUBHI B JIESITEIHLHOCTD,

OIICHUBATh COOTBETCTBHE PE3YIHTATOB IEIISIM;
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BJIQJICTh  HABBIKAMU  TO3HABATCIBHOW  PEQIICKCHH  KaK  OCO3HAHUSA
COBEpIAEMbIX JICWCTBHA W MBICTUTEIBHBIX TIPOIECCOB, WX pE3yJbTaTOB U
OCHOBAHU;

WCITOJIB30BaTh MPUEMBI peIICKCUU TSI OIICHKH CUTYAIlMH, BRIOOpAa BEPHOTO
pEIICHHSI;

YMETh OIICHMBAaTh PUCKH W CBOEBPEMEHHO IPUHUMATh PEIICHUS 10 HX
CHI)KCHHIO;

NPUHUMATh MOTHMBBI M apryMEHTBl JPYTUX TPH aHajIu3e pPe3yJbTaTOB
NESATEITBHOCTH;

NPUHUMATH CeOsl, TOHUMasi CBOU HEJIOCTATKH M JIOCTOMHCTBA,

NPUHUMATh MOTHMBBI M apryMEHTBl JPYTUX TPH aHajIu3e pPEe3yJbTaTOB
NESATEITBHOCTH;

NpHU3HABATh CBOE MIPABO M MPABO JAPYTHX HA OIIMOKH.

B mporecce MOCTHIKEHUS JIMYHOCTHBIX PE3yJbTATOB OCBOCHUS IMPOTPAMMBI
no ¢u3MKe M1 YPOBHS cpeaHero ooOmiero oOpa3oBaHUsA Yy 0O0YYarOIIMXCS
COBEPIICHCTBYETCS HYMOIIMOHATBLHBIH WUHTCIIJICKT, IIPEIIOJIar afoIui
c(hOopMUPOBAHHOCTb:

CaMOCO3HaHMS, BKIIFOYAOIIIET0 CIIOCOOHOCTh TTOHUMATh CBOE SMOIIMOHAIBHOE
COCTOSIHWE, BUCTh HANpPaBJICHUSI Pa3BUTHSI COOCTBEHHOW AMOIIMOHAIBHOUN cephl,
OBITh YBEPCHHBIM B cele;

CaMOpETyJTUPOBAaHMs, BKJIIOYAIOIIEIO0 CaMOKOHTPOJb, YMEHHE IPUHUMATH
OTBETCTBEHHOCTh 3a CBO€ TMOBEIEHHUE, CHOCOOHOCTh aJanTHPOBATHCA K
AMOIMOHATILHBIM U3MEHEHUSM H MPOSIBIATH THOKOCTh, OBITh OTKPHITHIM HOBOMY;

BHYTPEHHEW MOTHBAIIMH, BKJIIOYAIOMIEH CTPEMIICHHE K JOCTHKEHUIO IeNU U
ycrexy, ONTUMHU3M, WHUIMATUBHOCTh, YMEHHE JCHCTBOBATh MCXOHSl W3 CBOUX
BO3MO>KHOCTEH;

AMIIATUH, BKIIOYAIONIEH CIOCOOHOCTh MOHUMATh AMOIIMOHATIFHOE COCTOSIHHE
JIpYTHX, YYUTBIBATH €r0 TIPU OCYIIECTBICHUU OOIICHUS, CIIOCOOHOCTh K
COUYBCTBHUIO U COTIEPEKUBAHUIO;

COIMAJIbHBIX HABBIKOB, BKITIOUYAIOIUX CIIOCOOHOCTh BBICTPAaUBATh OTHOIIICHUS
C IPYTUMH JIOJbMU, 3a00TUTHCS, TIPOSBIISATH UHTEPEC U pa3peniaTh KOHMIUKTHI.

HNPEAMETHBIE PE3YJIBTATDBI
K koniy oOyuenuss B 10 kjacce mnpeaMeTHbe pe3ysibTaThl Ha 0a30BOM
YPOBHE JOJDKHBI OTPaKaTh CHOPMUPOBAHHOCTD Y OOYHAFOIINXCS YMEHUH:
JEMOHCTPUPOBATh HA MPHUMEpPAX poJib U MecTo (pu3uku B (HOPMUPOBAHHUH
COBPEMEHHOM HAay4YHOM KAPTUHBI MHUpPa, B PAa3BUTUHA COBPEMEHHOW TEXHUKH U
TEXHOJIOTUH, B IPAKTUYECKOW 1€ TETbHOCTH JIOJIE;
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YUUTHIBATh TpaHUIBl TMPUMEHEHUS U3YUYCHHBIX (PUIMYECKUX MOJICTEeH:
MartepualibHasi TOUKa, HHEpIMajdbHas CUCTeMa OTCUYETa, aOCOMIOTHO TBEPAOE TENO,
WJICaJbHbIN a3, MOJEIM CTPOECHUS I'a30B, KUAKOCTEN U TBEPABIX TEJI, TOYCUHBIN
AIEKTPUYECKUI 3apsi]l IPU pelieHuu HU3NYeCcKux 3a1ay;

pacro3HaBaTh (pU3NUECKUE SIBJICHUS (MPOIECChl) U OOBSICHATh UX Ha OCHOBE
3aKOHOB MEXAaHUKH, MOJIEKYJISIPHO-KUHETUYECKOW TEOPUU CTPOCHUSI BEUIECTBA U
JJEKTPOJUHAMUKA:  PABHOMEPHOE U  PABHOYCKOPEHHOE  MIPSIMOJUHENHOE
JBIDKEHHE, CBOOOJHOE TAJCHUE TeJ, JBWKEHHE I10 OKPYXKHOCTH, HHEPIIUS,
B3auMoeicTBre Ten, nuddys3us, OpPOyHOBCKOE IBMKEHHUE, CTPOCHHUE >KUJKOCTEH
U TBEPJBIX TEJI, U3MEHEHHE 00bEMA TeJI IPU HarpeBaHUM (OXJIaXkKACHUH), TEIJIOBOE
paBHOBECHE, HUCHApPEHUE, KOHJICHCAlUs, IUIABJICHUE, KPUCTAJUIM3alvs, KUIIEHUE,
BJIQKHOCTh BO3/lyXa, MOBBIIICHUE JAaBICHUS Ta3a MPU €ro HarpeBaHUM B 3aKPHITOM
COCy/€, CBSI3b MEXKIY IMapamMeTpaMu COCTOSHMSI Tra3a B H30MPOIECccax,
AJIEKTpU3aIIUs TEJl, B3AUMOJCHCTBUE 3aPs/I0B;

OTHUCHIBATh MEXAHUYECKOE JIBWKCHUE, UCITOIb3YysAd (U3UYCCKUE BEITUUYUHBI:
KOOpAWHATa, MyTh, IEpPEMENICHUE, CKOPOCThb, YCKOPEHHE, Macca Teja, CHia,
UMITYJIbC Teja, KHHETHUYECKasi SHEPrusi, MOTCHIIMAIbHAs SHEPrUsi, MEXaHU4eCcKas
paboTa, MexXaHWYeCKass MOIIHOCTh, IIPU ONHCAaHWW TMPABWIBHO TPAKTOBATh
(U3UYECKU CMBICII HCTOJB3YEMBIX BEJIMYMH, HX OO0O3HAYEHUS W CIUHUIBI,
HaXOJUTh (POPMYIIBI, CBSA3BIBAIOIIUE JAHHYIO (PU3MUECKYIO0 BEIUUYHWHY C JPYTHUMHU
BEJIUYMHAMU;

OIMACHIBATh HM3YUYECHHBIC TEIUIOBBIE CBOWCTBA TEJI W TEIUIOBBIE SBICHUS,
UCTIONB3Ysl (U3MYECKHE BEJIWYUHBI: JaBJICHUE Tras3a, TeMmIeparypa, CpeIHss
KMHETUYECKAs] SHEPTUsl XaOTUUECKOTO JBUKECHUS MOJIEKYJI, CPEAHECKBaApaTUUYHAS
CKOPOCTh MOJICKYJI, KOJMYECTBO TEIUIOTHI, BHYTPECHHSS HHEprus, padora rasa,
KO3 (PUIIMEHT TI0JIE3HOr0 JICUCTBUS TEIUIOBOTO JBUTATENSA, TPU ONMUCAHUM
IPaBUIBHO TPAaKTOBAaTh (PU3MYECKUA CMBICI HCIOJIB3YEeMBIX BEJIHWYMH, UX
0003Ha4YCHUS] W CIUHMIBI, HAaXOAUTh (OPMYINBI, CBS3BIBAIOIIUE JAHHYIO
(U3UYECKYIO0 BEIUYNHY C IPYTHMHU BEJIUYNHAM;

OINUCHIBATh U3YUYCHHBIC JICKTPUUECKHE CBOKMCTBA BEIIECTBA U AJICKTPUUECCKUE
SBICHUS (TIPOIIECCHI), UCTIONB3YS (PU3UUCCKUE BEIMYHMHBI: SJICKTPHUCCKUN 3apsi,
3JIEKTPUYECKOE T0JIe, HAMPSIKEHHOCTH MOJISI, MOTEHIHAJ, Pa3HOCTh MOTEHINAJIOB;
NPy OMHUCAHWHM TPABUIBHO TPaKTOBATh (PU3MYECKHI CMBICT HCIOJIb3YEMbIX
BEJIMYMH, UX OOO3HAYEHUsS W EAWHUIIBI, YKa3biBaTh (DOPMYJIbI, CBS3BIBAIOIIUE
JTaHHYI0 (QU3NYECKYIO BEIMUMHY C APYTUMHU BEJIMYMHAMH;

aHAJTU3MPOBATh (PU3MYCCKHUE MPOIESCCHl W SBICHUS, HCIOIB3Yys (PU3HUECKre
3aKOHBI ¥ MPUHIUIIBL: 3aKOH BceMupHOro tsarotenus, I, II u III 3akonbr HeroTOHA,
3aKOH COXPaHCHWS MEXAaHUYECKOW HHEpPruM, 3aKOH COXPAHEHHUS HMITyJIbCa,
NPUHIUAN CYNEPIIO3UIMK CWJI, TMPUHIMII PABHOINPABUS HHEPUHATBHBIX CHCTEM
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OoTCuéTa, MOJEKYISIPHO-KUHETUYECKYI0 TEOPUIO CTPOCHHMSI BEIIECTBA, Ta30BbIC
3aKOHBI, CBSI3b CPEAHEN KMHETUYECKOW SHEPIUU TEIJIOBOTO JBUXKEHHS MOJIEKYI C
a0COJIFOTHOM TeMmepaTypol, MepBbld 3aKOH TEPMOJUHAMUKH, 3aKOH COXpaHEHUS
AJEKTPUYECKOTO 3apsana, 3akoH KynoHa, mnpu 3TOM pa3nuyarh CIOBECHYIO
bopMyITHUPOBKY 3aKOHA, €r0 MaTeMAaTHYE€CKOE BBIPaKEHUE M YCIOBUS (TpaHULIBI,
00J1aCTH) MPUMEHUMOCTH;

OOBSICHSIT OCHOBHBIC TMPUHIUIBI  JACHCTBUS MallliH, NpUOOPOB U
TEXHUYECKUX YCTPOMCTB; pa3auyaTh YCIOBHS MX 0€30MacCHOT0 HMCIOJIb30BAaHUS B
MTOBCETHEBHOM JKU3HU;

BBITIOJIHSITh DKCIIEPUMEHTBI TIO HCCIEIOBaHUIO (U3UYECKUX SIBICHUM U
MPOIIECCOB C HCIOJIb30BAaHUEM TMPSAMBIX W KOCBEHHBIX H3MEPECHHH, TPHU ITOM
dbopmynupoBaTh mpoOJeMy/3agady W TUNOTE3y Y4eOHOTO OSKCIEPUMEHTA,
coOMpaTh YCTAaHOBKY W3 MPEJIOKEHHOTO OO0OpYAOBaHUS, MPOBOJIUTH OMbBIT H
dbopMyITHpPOBATH BHIBOIHI;

OCYIIECTBJISITh MPSIMbIE ¥ KOCBEHHBIC U3MEPEHUSI (PU3UUECKUX BEIUYUH, TPU
9TOM BBIOMpPATh ONTUMAJBHBIA CIOCOO M3MEPEHHS M HMCIOJIb30BaTh H3BECTHBIC
METO/bI OIEHKHU TOTPEITHOCTEN U3MEPEHUI;

UCCIEJIOBATh  3aBUCUMOCTH  MEXIY  (U3UMYECKUMH  BEJIMUYMHAMH  C
UCIIOJIb30BAHUEM TIPSIMBIX HM3MEPEHUN, MPU ITOM KOHCTPYHPOBATh YCTAaHOBKY,
(¢uKcUpoBaTh PE3yNbTATHl TMOJYYEHHOW 3aBUCUMOCTH (U3MUYECKUX BEIUYUH B
BUJIE TAOIUIl U TpadUKOB, 1eNaTh BRIBOJBI IO PE3YJIbTaTaM HCCIIEIOBAHUS;

coOmoaTh npaBuiia 0€30MacHOTO TPyAa MPHU MPOBEACHUHM MCCIEIOBAHUNA B
pamMKax ydeOHOro OJKCIEPUMEHTa, Yy4eOHO-MCCIEOBATENbCKOM M MPOEKTHOU
JESTEIBHOCTU C WCIOJIB30BAHUEM HM3MEPHUTENBHBIX YCTPOUCTB U J1a0OpaTOpHOTrO
000py10BaHMS;

pemars pacuy€THbIE 3a7a4dl C SBHO 33JJaHHOW (DU3UYECKOW MOJICIIbIO,
UCTIONIB3Ys (PM3MUECKHE 3aKOHBI U MPUHIIMIIBI, HA OCHOBE aHaJIN3a YCJIOBUSA 3aa4H
BBIOWpATh (DU3UYECKYIO MOJEINb, BBIACIATh (U3MUECKUE BEIMYMHBI U (OPMYIIHI,
HEOOXOQUMBbIE Jid €€ PEIICHHS, MPOBOAUTh PAcU€Thl U OLEHHUBATh PEATBHOCTH
MOJIYYCHHOT'0 3HAYCHHS (PU3HMUECKON BEITNYNHBI,

penaTh KaYeCTBEHHbBIE 3a/1a4i: BBICTPAUBATh JIOTUYECKH HEMPOTUBOPEUUBYIO
LEMOYKY PACCYKICHUM C OMOpOM Ha H3YYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH H
bu3uIecKue SIBICHUS;

WCIOJB30BaTh  MpU  pElIeHWH  ydyeOHbIX  3ajJad  COBPEMEHHbIC
HH()OPMAITMOHHBIE TEXHOJOTUH /IS TIOWCKA, CTPYKTYPUPOBAHUS, HHTEPIPETAIINH
Y TIPE/ICTaBIICHUS YYeOHOW W HAyYIHO-TOMYISIPHOW HWH(POPMAIIUU, TTOTYICHHOU W3
Pa3TUYHBIX KICTOYHUKOB, KPUTUUYECKH aHATM3UPOBATH MOJTyIaeMyH0 HH(POPMAIIHIO;
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MPUBOJUTH MPUMEPHI BKIIAJa POCCUUCKUX U 3apYOEKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAyKH, OOBSICHEHHE IIPOIIECCOB OKPYXKAIOIIer0 MHpa, B pa3BUTHE
TEXHUKU U TEXHOJIOTHIA;

WCIIOJb30BaTh TEOPETUUYECKUE 3HAaHMS MO (DU3MKE B MOBCEIHEBHOW KU3HU
Uit o0ecrieyeHus: 0€30NacCHOCTH MpU OOpaIeHUH ¢ TPUOOpPaMH M TEXHUUYECKUMHU
YCTPOUCTBAMHU, JJII COXpPAHEHHUS 3JI0POBbS M COOJIIOJICHUS HOPM IKOJIOTHYECKOTO
MOBEJCHUS B OKPYKAIOLIEU CPELE;

paboTaTh B TpYIINE C BBHIINOJHEHUEM pPaA3JIMUHBIX COIMAIBHBIX POJICH,
IJIAHUPOBATh PabOTy TPYMIbI, PAIUOHAIBHO pacCHpeNeNisaiTh OOSI3aHHOCTU H
IJIAHUPOBATh JIEATEIIBHOCTh B HECTAHJAPTHBIX CUTYAIUAX, aJICKBATHO OLICHUBATH
BKJIJl KQXI0TO U3 YYAaCTHUKOB I'PYIIIBI B PEIICHUE paCCMAaTPpUBAEMOM TPOOIEMBI.

K xonmy oOyuenuss B 11 kjacce mnpeaMeTHbe pe3ysbTaThl Ha 0Oa30BOM
YPOBHE JIOJKHBI OTPaxaTh CPOPMHUPOBAHHOCTH y OOYUAIOIIUXCS YMEHUM:

JEMOHCTPUPOBATh HA TpHUMEpax poJib U MeCTO (UMK B (HOPMUPOBAHUU
COBPEMEHHOW HAy4YHOW KapTUHBI MHUpPA, B PA3BUTHU COBPEMEHHON TEXHUKHU H
TEXHOJIOTHH, B MPAKTUYECKOW IEATCIIBHOCTHU JIIOJCH, IEJIOCTHOCTh U E€IUHCTBO
bu3uYeCKoi KapTHHBI MUPA;

YUUTHIBATh TPaHUIIBl TMPUMEHEHUS W3YUYCHHBIX (PU3MYECKUX MOJICTIeH:
TOUCYHBIN AIEKTPUUECKHI 3apsiji, Jyd CBETa, TOUCUHBIM MCTOUYHUK CBETA, A/lepHas
MOJIeNIb aTOMa, HYKJIOHHasi MOJIeJIb aTOMHOTO siApa NP pelieHUH (HU3UIECKUX
3ajay;

pacno3HaBaTh (pu3nMyecKkue ABJICHUS (IIPOLIECChl) U OOBACHITH UX HA OCHOBE
3aKOHOB AJIEKTPOJUHAMUKHA U KBAHTOBOW (DMBHMKU: DIIEKTPUUYECKAsl MTPOBOJUMOCTD,
TEIUIOBOE, CBETOBOE, XMMUYECKOE, MATHUTHOE JEHCTBUS TOKa, B3aUMOJICUCTBHE
MAarHuTOB, OJEKTPOMArHUTHAsS WHAYKIMS, JACHCTBME MArHUTHOTO TIOJSI Ha
NPOBOAHUK C TOKOM W JBWXKYIIUUCA 3apsifl, DJIEKTPOMArHUTHBIE KOJI€OaHUS H
BOJIHBI, TPSIMOJUHEHHOE PAaCIpOCTPAHEHHE CBETA, OTPAKEHUE, MpPEIOMIICHHE,
uHTeppepeHnrs, audpakuus W TONApU3alUsg CBETa, JHUCIEPCUs CBETa,
doToanekrpuueckuii 3pdekt (horodddeKT), cCBeTOBOE MaBlICHUE, BOZHUKHOBECHHE
JUHEWYaTOro CHEKTpa aToMa BOJOpPOJa, €CTECTBEHHas W HMCKYCCTBEHHAas
PaaNOaKTHBHOCT;

OMHUCHIBATh W3YUYEHHBIE CBOMCTBA BeEIIECTBA (3JIIEKTPUUECKHUE, MArHUTHBIE,
ONTHUYECKHUE,  DJIEKTPUYECKYIO  MPOBOJUMOCTH  Pa3IUYHBIX  Cpel) W
AIEKTPOMArHUTHBIC SIBIICHUS (TIPOIECCHI), MCTONB3YsAd (U3UUECKUE BEIUYUHBI:
ANEKTPUUYECKUI 3apsi, CUJla TOKa, DJEKTPUUECKOE HANPSIKEHUE, JIEKTPUUECKOEe
CONPOTHUBIICHUE, PA3HOCTh MOTEHIIMAJIOB, 3JEKTPOABIKYIAs CHlia, padoTa TOKa,
WHIYKIUST MAarHUTHOTO TIONsi, cuia Awmrepa, cuna JlopeHna, WHIYKTUBHOCTH
KaTYyIIKW, SHEPrus AJIEKTPUYECKOr0 M MArHUTHOIO IMOJIeH, MepuojJ; M YacToTa
KoJiebaHU B KOJeOaTeIbHOM KOHTYpe, 3apsii U Cujla TOKa B IMpolecce
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TApMOHUYECKUX DJICKTPOMArHUTHBIX KOJeOaHWi, (OKYCHOE pACCTOSHHE W
ONTHYECKAs] CHJIAa JIMH3BI, TPU ONHMCAHWH MPABUIBLHO TPAKTOBATH (HU3MYCCKUI
CMBICIT HCIIONB3YEMBIX BEIUYMH, HMX OOO3HAYCHHMS W CIAMHUIIBI, YKa3bIBaTh
(GopMyIBI, CBSI3BIBAIOIIME JAaHHYIO (U3UYECKYI0 BEIHYMHY C JIPYTUMHU
BEIIMYNHAMU;

ONKCHIBATh HW3YYCHHBIC KBAaHTOBBIC SIBICHHS ¥ IPOIECCHI, HCIOIB3YS
(du3HUecKre BEIMYUHBI: CKOPOCTh JJICKTPOMATHUTHBIX BOJH, JJIMHA BOJHBI U
9JacToTa CBETa, DHEPTHUS M UMITYJIbC (DOTOHA, TIEPHO/T IMOTypaciaaa, SHEPTUs CBA3H
ATOMHBIX SIJEP, TPU OINUCAHWU TPABUIBLHO TPAKTOBATh (DU3UUYCCKUN CMBICI
UCIIOJIb3YEMBIX BEJIMYWH, MX OOO3HAYCHUS M CIWHUIIBI, yKa3bIBaTh (HOPMYIIBI,
CBSI3BIBAIOIINE JIAHHYI (U3UYECKYIO BEJIMYMHY C JIPYTUMH BEJIMYMHAMH,
BBIYUCIISATh 3HaAUCHHUE (PU3NICCKON BEIIMYNHBI;

aHAM3UPOBATh (PU3NUYECKHUE TPOIIECCHl M SBJICHUS, UCIONB3Yys (pu3ndeckue
3aKOHBI W MPHUHIUIIEL: 3aKOH OMa, 3aKOHBI MOCJICA0BATEILHOTO U MapaJICIbHOTO
COCIMHCHUS TPOBOJHUKOB, 3aKkoH Jkoyns—JIeHIa, 3aKOH 3JICKTPOMAarHUTHOMN
WHAYKIIMH, 3aKOH MPSIMOJIUHEHHOT0 PaclpOCTPAHCHHS CBETA, 3aKOHBI OTPaKCHHUS
CBETa, 3aKOHBI MPEJIOMJICHUS CBETa, ypaBHEHHE DiHIITEHHA a1 PorodddekTa,
3aKOH COXPAaHCHHsI DHEPIHH, 3aKOH COXPAHCHHS HMMIIYJbCa, 3aKOH COXPaHCHHSI
ANIEKTPUUYECKOTO 3apsija, 3aKOH COXPAaHEHHUsS MAacCOBOTO 4HMciia, TmocTyiaTel bopa,
3aKOH PaJlOaKTHBHOIO pacmajaa, IPU dTOM pa3InudaTh CJIOBECHYIO (HOPMYIUPOBKY
3aKOHA, €ro MaTeMaTHYeCKOE BBIpaKEHUE U YyCJIOBUs (TpaHUIlBI, OO0JIACTH)
IPUMEHUMOCTH;

OTIPENIECNIATh HAIpaBJIEHUE BEKTOpa MHAYKIIMM MAarHUTHOTO MOJIsl TPOBOITHUKA
C TOKOM, CHJIbI AMmniepa u cuiibl JIopeHa;

CTPOUTh M ONHUCHIBATh H300pa)KEHHUE, CO3/1aBaeMOE€ IUIOCKUM 3€pKaJIOM,
TOHKOM JTUH30M;

BBITIOJIHATh JKCIIEPUMEHTBI TI0 HCCICIOBaHUIO (U3UYCCKUX SBICHUH U
MPOLIECCOB C WCIIOJIb30BAHUEM MPSIMBIX W KOCBEHHBIX M3MEPEHHM: TpPU STOM
dbopmynupoBaTh mpoOiaeMy/3amady W THIOTE3y Yy4eOHOTO 3KCIEePHMEHTA,
coOupaTh YCTaHOBKY W3 MPEMJIONKEHHOTO OOOPYJOBaHUS, MPOBOJUTH OMBIT H
(dbopMyITHPOBATH BHIBOIHI;

OCYIIECTBIISITH MPSMbIE M KOCBEHHBIC M3MEPECHUS (PU3NYECKUX BEIHYWH, TIPU
STOM BBIOMPATH ONTHUMAIBHBIN CIIOCOO M3MEpPEHUsS W HUCIOJIb30BaTh M3BECTHHIC
METO/Ibl OLICHKH MOTPEIIHOCTEN U3MEPEHU;

UCCIIEIOBAaTh 3aBUCUMOCTH (PU3WYECKUX BEIUYHH C HCIOIh30BAHUEM
NPSMBIX H3MEPEHUH: TIPH O3TOM KOHCTPYHPOBATh YCTAaHOBKY, (HUKCHUPOBATh
pPe3yAbTATHl MOJTYYCHHOW 3aBUCUMOCTH (M3WYSCKUX BEIWYUH B BHJC TAOIUIl H
rpaduKOB, JIeJIaTh BHIBOJIBI ITO Pe3yJIbTaTaM HCCIICIOBAHHS;
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co0Jiro1aTh MpaBwia 0€30MacHOro TpyjAa MpU MPOBEIACHUU UCCIEAOBAaHUN B
paMKax y4eOHOTO SKCIEPUMEHTa, Y4eOHO-MCCIENOBATENLCKOH M TMPOCKTHOU
AESTENFHOCTH C MCIOJB30BAaHUEM H3MEPHUTENBHBIX YCTPOWCTB U JabOpaTOpHOTO
000py10BaHMUS;

pemiatb pacy€éTHbIE 3a7aud C SIBHO 3aJaHHOM (U3MUECKOW MOJEINbIO,
UCTIONB3Ys (PM3MUECKUE 3aKOHBI U MPHUHIIUIIBI, HA OCHOBE aHAJIN3a YCIOBUS 3a/1a4uul
BbIOMpATh (HU3UUECKYI0 MOJEIb, BBIACIATh (PU3NYECKUE BEIUYUHBI U (POPMYIIBI,
HEOOXOANMBIE JUIsi €€ pelleHusi, MPOBOAUTH PACUEThl M OIICHWBATH PEATBHOCTH
MOJTYYEHHOT'0 3HAUCHUS (PU3NUIECKON BETUIHHBI;

pelaTh KaueCTBEHHBIC 3a/1a4M: BEICTPAUBATh JTIOTHUECKH HETIPOTHUBOPEUHBYIO
[ETI0YKY PACCY)XIEHUI C OMOpOW Ha W3YYCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH H
du3ndecKue SIBICHNUS;

UCTIONB30BaTh ~ MpPH  pPEHICHHMH  y4eOHBIX  3aJa4  COBpPEMEHHBIC
MHQPOPMAIIMOHHBIC TEXHOJOTUHU JUIS TIOUCKA, CTPYKTYPUPOBAHUS, HHTEPIIPETAIHH
Y TIPEJICTaBIICHUS] yYeOHON W HAYYHO-TIOMYJISIPHOW MH(DOpMAIMH, TTOTYYSHHOW W3
pa3IMYHBIX HICTOYHUKOB, KPUTHIECKH aHAJIM3UPOBATH TOTydaeMyr0 HH()OpMAIIHIO;

OOBSICHATh TPHUHIMIIBI JEHCTBUS MAaIllUH, TPHOOPOB © TEXHUYECKHUX
YCTPOWCTB, pa3nyaTh YCIOBUS MX O€30MAaCHOTO HMCIIOJIb30BaHUS B TIOBCEIHEBHOM
KU3HY;

IPUBOAMTH MPUMEPHI BKJIAZa POCCUICKUX U 3apYOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, B OOBSICHEHHME IPOIIECCOB OKPYXKAIOIIEr0 MHUpA, B pa3BUTHE
TEXHUKH U TEXHOJIOTUH;

UCMOJIb30BaTh TEOPETHUUECKUE 3HAHUS MO (PU3MKE B MOBCEIHEBHOM KHU3HU
U1 obecrniedeHus 0€30MacHOCTH MPU OOpaIllEeHUH ¢ MPUOOpaMHU M TEXHHUYECKUMU
yCTPOWCTBAaMH, JUIsl COXPAHEHUs 3[J0POBBSI U COOJIIOJIEHUSI HOPM SKOJIOIMYECKOTO
IIOBEJICHUS B OKPY’KaIoIlel Cpene;

paboTatb B TIpymme C BBIMOJIHEHUEM pAa3IMYHBIX COLHUAJIBHBIX pOJIEH,
IUIAHUPOBaTh pPabOTy TPyNMbl, PAaLHMOHAIBHO pacHpeieniarTh OOA3aHHOCTH MU
IUIAHUPOBATh JIEATEIBHOCTh B HECTAHAAPTHBIX CUTYAIUSAX, aleKBaTHO OLICHUBATDH
BKJIaJ] K&XJIOTO U3 YYAaCTHUKOB I'PYIIIBI B PEIIEHNE PacCCMaTPUBAEMOM MPOOIIEMBI.
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TEMATHUYECKOE IINTAHUPOBAHUE

10 KIIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
HanmeHnoBaHnue pa3iesioB U TeM undposbie
Ne i/ P Konrpoabubie | IIpakTHyeckue (1upp )
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoTsbI
pecypchl
Paznen 1. PUSUKA U METO/AbI HAYUHOI'O ITIO3HAHUSA
1.1 ®dusnKa ¥ METO/Ibl HAYYHOTO TTO3HAHUS 2 0 0 bubmmorexa LOK
https://m.edsoo.ru/7f41bf72
Hroro no pazneny 2
Paznen 2. MEXAHUKA
2.1 Kunematuka 5 0 0 Bubmmorexa [IOK
https://m.edsoo.ru/7f41bf72
22 JluHaMuKa 7 0 0 bubmorera [IOK
https://m.edsoo.ru/7f41bf72
2.3 3aKOHbBI COXpAHEHHUSI B MEXaHUKE 6 1 1 bubmorexa HOK
https://m.edsoo.ru/7f41bf72
Hroro no pazneny 18
Pazpen 3. MOJIEKYJIAPHASA ®U3UKA U TEPMOJANHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 9 0 1 bubnnoreka [JOK
' TEOPUU https://m.edsoo.ru/7f41bf72
bubmuoreka [JOK
2 1 1
3 OCHOBBI TEPMOMHAMHKH 0 0 https://m.edsoo.ru/7f41bf72
33 ArperaTHble COCTOSIHMSI BEILIECTBA. 5 0 0 bubnuoreka [IOK
' @Da30BbIe IEPEXOIBI https://m.edsoo.ru/7f41bf72
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Hroro no pazneny

24

Paznea 4. QJIEKTPOJAUHAMUKA

4.1 DneKTpocTaThKa 10 bubmmorexa [TOK
https://m.edsoo.ru/7f41bf72
40 [TocTosiHHBIN 2neKTpudecKuid TOK. TOkU B 1 bubnuorexa [JOK
' pa3IMyHBIX cpenax https://m.edsoo.ru/7f41bf72
Hroro no pazneny 22
PesepBHOE Bpems 2
OBIIEE KOJIMYECTBO YACOB I10 [TIPOTPAMME 68
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11 KVIACC

KoanuecTBo 4acon DJIeKTPOHHBbIE
HanmeHnoBaHue pa3iesioB U TeM undposbie
Ne i/ P Konrpoabubie | IlpakTHyeckue (1upp )
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoTsbI
pecypchl
Paznen 1. DJIEKTPOJIUHAMUKA
1 MarunuTtHoe noJie. DIeKTpOMarHuTHas 1 | 3 bubnuoreka [JOK
' WHIYKLAS https://m.edsoo.ru/7f41c97c¢
Hroro no pazneny 11
Pazpnen 2. KOJIEBAHUS U BOJIHBI
71 MexaHn4eCcKHe U 3JIEKTPOMArHUTHBIE 9 0 1 bubmuorexa [JOK
' KoJeGanus https://m.edsoo.ru/7f41c97¢
29 MexaHn4ecKue 1 JIEKTPOMArHuTHBIE 5 1 0 bubnuoreka [IOK
' BOJIHEI https://m.edsoo.ru/7f41c97¢
2.3 Onruxa 10 0 3 bubmorera LIOK
https://m.edsoo.ru/7f41c97c
Hroro no pazneny 24
Paznen 3. OCHOBBI CIIEIITMAJIBHOM TEOPUM OTHOCUTEJIBHOCTH
31 OcCHOBBI crieManbHON TEOPUU 4 | 0 bubnunoreka [JOK
' OTHOCUTEIBHOCTU https://m.edsoo.ru/7f41c97¢c
Wroro no pazgeny 4
Pasznen 4. KBAHTOBAS ®U3UKA
bu6mmoreka [JOK
4.1 i
DNEeMEHTHl KBAHTOBOW ONITUKH 6 0 0 hitps://m.cdsoo.ru/Tf41c97c
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bubmuoreka [JOK

4.2 4
Crpoenne atoma https://m.edsoo.ru/7f41c97¢
bubmmoreka [{OK
4. A 5
3 TOMHO® sApo https://m.edsoo.ru/7f41c97c
Hroro no pazgeny 15

Paznea 5. 9JIEMEHTBI ACTPOHOMUU U ACTPO®U3UKU

5.1 DneMEeHTHl aCTPOHOMHUHU U aCTPOPU3UKU 7 brbnmorexa [TOK
https://m.edsoo.ru/7f41c97c

Hroro no pazneny 7
Paznesn 6. OBGOBIIAIOIIEE IOBTOPEHUE

6.1 O6o0aroiee MOBTOPEHUE 4 Et?rif/l;ﬁfee;sii?g};lelﬁk
Hroro no pazneny 4
Pe3epBHOE Bpemst 3
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68
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IHOYPOYHOE IIVIAHUPOBAHHUE

10 KIIACC
KoumnuecTBo yacos DJIeKTPOHHbIE

Ne ara undposbie

Tema ypoka Konrtpoabubie | IlpakTuueckue A op
n/n Bceero u3yueHusi | odpa3zoBaTejibHbIE

padoTsbI padoThI
pecypcbl
®du3rKa — Hayka O MPUPOJIE.
e PP bubmmoreka [IOK
1 Hayunbie MeTo1bl TO3HAHUS 1
https://m.edsoo.ru/ff0c32e2
OKpYXKaroIlero Mupa
Ponb u Mecto pusnku B

) (hopMuUPOBaHUHN COBPEMEHHON 1 bubmuorexa [JOK
Hay4YHOU KapTHHBI MUpPa, B https://m.edsoo.ru/ff0c33e6
MPAKTUYECKOUN JAESATEIbHOCTH JIIOICH
Mexannueckoe OBUKEHHUE.

3 OTHOCHTENBHOCTh MEXaHUYECKOTO | bubmuoreka [OK
nBrokeHud. [lepemenienne, CKOpocCTh, https://m.edsoo.ru/ff0c3508
YCKOPEHHUE

4 PaBHOMEpHOE NpAMOJIMHENHOE | bubnuoreka [JOK
JIBUKCHUE https://m.edsoo.ru/ff0c3620

5 PaBHOYCKOpEHHOE NPSIMOIMHEWHOE | bubnnoreka [JOK
JIBUKECHUE https://m.edsoo.ru/ff0c372e

6 CBoboaHoe majieHre. Y CKopeHue | bubnuoreka [JOK
CBOOOHOTO IMTaJCHUA https://m.edsoo.ru/ff0c39cc
KpuBonnHeiiHOe 1BUXKEHUE.

N bubmuoreka [JOK
7 JIBM>KEHME MaTepUaIbHOU TOYKH I10 1
https://m.edsoo.ru/ff0c3ada
OKPYKHOCTH
8 [IpuHun oTHOCUTENBHOCTH | anmumnes. 1 bubnunoreka [JOK
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NHepuuanpHbIe CUCTEMBI OTCYETA.
Ilepssbiii 3ak0oH HproToHa

https://m.edsoo.ru/ff0c3be8

Macca tena. Cuia. [Tpunuun

. bubnuorexa [JOK
9 CYyIepIo3uIuu cmil. Bropou 3akoH
y https://m.edsoo.ru/ff0c3be8
HproTona ais MarepuaibHOW TOYKU

10 Tperun 3akoH HproToHa s bubnuorexa [JOK
MaTEepUAIBHBIX TOYEK https://m.edsoo.ru/ff0c3be8
3akoH BceMHpHOro Tsrotenus. Cuna

bubmmoreka [{OK
11 TsKecTH. [lepBas kocmudeckas
https://m.edsoo.ru/ff0c3d00
CKOPOCTh

2 Cuna ynpyroctu. 3akoH ['yka. Bec bubmuorexa [JOK
Tena https://m.edsoo.ru/ff0c3el8
Cuna tpenus. KoagduumeHt Tpenus.

P b P bu6mmoreka [IOK
13 Cuta cOnpoTHUBJIEHUS PU IBMOKEHUH
https://m.edsoo.ru/ff0c3f76
Tesa B )KUAKOCTH WIIN ra3e
[TocTynarensHOE U BpamaTeibHOE

14 JBIKEHHUE a0COJIFOTHO TBEPIOTO Tea. bu6mmoreka [IOK
MowmeHT cunbl. [1nedo cunbl. YcnoBus https://m.edsoo.ru/ff0c41a6
paBHOBECHS TBEPAOTO TeNa
Nmnynbc maTepuasbHON TOUKH,

15 CUCTEMBbI MaTE€PUAIIbHBIX TOYEK. bubnunoreka [JOK
Nmiynec cuiibl. 3aKOH COXpaHEHUS https://m.edsoo.ru/ff0c43d6
UMITyJbca. PeakTuBHOE IB>KEHHE
PaGoTta 1 MOLITHOCTD CHITBIL.

16 Kunernueckas 3Heprusi MaTepuaIbHON bu6nuoreka [IOK
Touku. Teopema 006 M3MEHEHUN https://m.edsoo.ru/ff0c4502
KUHETUYECKON SHEPTUn

17 [TorenumaneHas 3HEPTUSL. bu6mmoreka [JOK
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[ToTrenumansHast SHEPTHS YIIPYTO
ne(GopMUPOBAHHOW TIPY>KUHBI.
[loTrenumanpHas SHEPTHA TeJa BOIU3U
MIOBEPXHOCTU 3eMJIU

https://m.edsoo.ru/ff0c461a

18

[loTeHumansHbIe U HEMOTEHIIMATIBHbIE
cuitel. CBs3b pabOTHI
HETIOTEHIIMAJIBHBIX CHJI C I3MEHEHHEM
MEXaHUYECKOHW SHEPTHH CUCTEMBI TEIL.
3aKoH COXpaHEHHUs MEXaHUYECKOU
SHEPTUU

bubmmoreka [{OK
https://m.edsoo.ru/ff0c478c

19

JlabopaTtopHnas pabota «lccnenoBanue
CBs3U pa6OTI)I CHUJIbI C UBMCHCHUEM
MEXaHWYECKOM SHEPTHH Tella Ha
MIPUMEpPE PACTSHKEHUST PE3HHOBOTO
KTyTa»

20

KonTtponsHas paboTa o teme
«Kunemaruka. JlmHamuka. 3aKOHBI
COXpaHEHUs B MEXaHUKE)

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c4b74

21

OcHOBHBIE TIOJIOKEHUST MOJICKYJISIPHO-
KMHETUYECKON Teopuu. bpoyHOBCKOE
newkenue. Jquddysus

bu6mmoreka [JOK
https://m.edsoo.ru/ffOc4dc2

22

XapakTep ABUKCHUS U
B3aNMOJICHCTBHS YaCTHI] BEIECTBA.
Mojienu cTpoeHusi ra3oB, KUIKOCTEH 1
TBEPJBIX TEN

23

Macca MOJICKYII. KoaunuectBo
BemiecTBa. IloctossHHas ABOF&I[pO

24

TemoBoe paBHOBecue. TemnepaTrypa u
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e€ usmepenue. lllkana remneparyp
Lenbcus

Wneanpusiii raz 8 MKT. OcHoBHOE

bubmmorexa [{OK

25 ypaBHeHue MKT https://m.edsoo.ru/ffOc4fde
AOcoJroTHasl TeMIiepaTypa Kak Mmepa
26 CpeaHEN KUHETUYECKOM SHEPrUuun bubnuoreka [JOK
JBAKECHUS MOJIEKYJI. Y paBHEHHUE https://m.edsoo.ru/ff0c511e
MenneneeBa-Kianeitpona
27 3akoH JlanpToHA. ["a30BbIE 3aKOHBI
JlabopaTtopHnas pabota «lccnenoBanue
28 3aBUCHMOCTH MEXIy ITapamMeTpamMu
COCTOSIHUS Pa3peKEHHOT0 Ta3ay
29 H3omporiecchl B UIeallbHOM ra3e u ux bu6moreka [IOK
rpaduvecKkoe mpeICTaBICHNUE https://m.edsoo.ru/ff0c570e
Buyrpennsia sneprust
TEPMOAMHAMUYECKOU CUCTEMBI U
30 crroco0n1 e¢ m3meHnenus. KomuyaecTBo bubmuorexa [JOK
TEIJIOTHl U paboTa. BHyTpeHHsIst https://m.edsoo.ru/ff0c5952
SHEPrysi OTHOATOMHOIO UJI€aIbHOTO
rasa
31 Buael Tenonepenaun Bubmiorexa OK
https://m.edsoo.ru/ff0c5¢36
Y nenbHas TEIIOEMKOCTh BEIIeCTBA.
bubnuoreka [JOK
32 KonundecTBo TEMaoThl npu
. https://m.edsoo.ru/ff0c5¢36
Teruionepenade. AanadaTHBIN Mpoiecc
13 IlepBrlii 3aKOH TEPMOJUHAMUKH U €TI0 bu6nuoreka [IOK
IIPUMEHEHHE K U30IIpOLIECCaM https://m.edsoo.ru/ffOc5efc
34 HeobpaTumocTs mpo1ieccoB B bubnuoreka [JOK
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npupoje. Bropoit 3akoH
TCPMOJUHAMHUKHU

https://m.edsoo.ru/ff0c6230

[Tpunun nevicteus u KII/ TerumoBoi

bubmmorexa [{OK

35
MAaIlUHbI https://m.edsoo.ru/ff0c600a
36 Hukn Kapno u ero KI1J{
37 DKOJIOTHYECKHE MTPOOIIEMbI
TETUIOPHEPT € TUKH
18 O6o0matomuii ypok «MoutekynsipHast bubnuoreka [JOK
¢uzuka. OCHOBBI TEPMOIUHAMUKIY https://m.edsoo.ru/ff0c6938
KonTponbHas pabota no teme
bu6moreka [IOK
39 «Monexkynspras ¢pusuka. OCHOBBI
https://m.edsoo.ru/ff0c6a50
TEPMOAMHAMHUKI
40 [TapooOpazoBaHue 1 KOHIEHCAITHSI. bubnuoreka [IOK
Hcnapenue u kurneHne https://m.edsoo.ru/ff0c63b6
AGCOIOTHAs M OTHOCUTEIbHAS
. bu6mmoreka [IOK
41 BJIAXKHOCTH BO3Ayxa. HachlleHHBII
https://m.edsoo.ru/ff0c64d8
nap
Trepnoe Teno. Kpucrammyeckue u
4 amopdHbIe Tela. AHU30TPOITHS bubnuoreka [JOK
CBOMCTB KpHCTaLioB. Kujakue https://m.edsoo.ru/ff0c6510
Kpuctauibl. COBpeMEHHbIE MaTepUaIIbl
[InaBneHue u KpucTamIU3aLus.
bubnuoreka [JOK
43 Y nenpbHas TEII0TA IIABJICHUS.
https://m.edsoo.ru/ff0c6708
Cybnumarnus
44 VYpaBHeHHe TemIoBoro danaHca Bubmmorexa LIOK
https://m.edsoo.ru/ff0c6820
45 DnekTpu3anus Tei. DNeKTPUIECKUU bubnunoreka [JOK

3apsn. Z[Ba BHJA SJICKTPUUCCKUX

https://m.edsoo.ru/ff0c6bcc
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3aps0B

[IpoBOIHUKH, TUATEKTPUKU U

bubmmorexa [{OK
46 MOJIYITPOBOIHUKHU. 3aKOH COXPAHECHHS
https://m.edsoo.ru/ffOc6bcc
ANEKTPUUECKOTO 3apsiaa
B3aumoneuncTBue 3apsioB. 3akoH
. . bubnuoreka [JOK
47 Kynona. Toueynsn 371€KTpUUECKUN
https://m.edsoo.ru/ffOc6ced
3apsin
Hanpsisk€HHOCTB IEKTPUYECKOro
43 nons. [IpuHnmn cyneprnosunun bubnuorexa [JOK
AIEKTpUYECKUX Nojeun. JInnun https://m.edsoo.ru/ff0c6df2
HAINPSKEHHOCTH
PaboTa cun a7eKTpoCTaTHIeCKOTo
bu6moreka [IOK
49 noJis. [Torennuan. PazHocTs
https://m.edsoo.ru/ff0c6f00
MMOTEHINAJIOB
[IpoBOAHMKH 1 AUDIIEKTPUKH B
50 ANIEKTPOCTATUYECKOM T10JI€ bubamorera LOK
P ] https://m.edsoo.ru/ff0c7018
JlupnekTpuueckasl IpOHUIIAEMOCTh
bu6mmoreka [JOK
51 DnekTpoeMKocTh. KoHaeHncaro
P 8 P https://m.edsoo.ru/ff0c7126
DIIEKTPOEMKOCTH TIIIOCKOTO
bu6mmoreka [JOK
52 KOHJIEHCATOpa. DHEPrus 3apsyKeHHOTO
https://m.edsoo.ru/ff0c72c0
KOHJIEHCaTopa
53 JlaGopaTtopHas pabdorta "H3mepenue
3JIEKTPOEMKOCTH KOHAeHcaTopa"
[IpuHIMIT NENCTBUSA U IPUMEHEHUE
54 KOHJIEHCATOPOB, KOIMPOBAILHOTO

ammapara, CTpyHHOIro nIpuHTepa.
DnexTpocTaTHUecKas 3alluTa.
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3azemiieHHE IEKTPONPUOOPOB

55

DNEeKTpUUYECKUH TOK, YCIOBUS €r0
cyuiectBoBaHusl. [IoCTOSIHHBIN TOK.
Cuna toka. Hanpsbkenue.
Comnpotusnenue. 3akon Oma Jist
y4JacTKa e

56

[MocnenoBarenbHOE, MapauIeIbHOE,
CMEIIaHHOE COeTMHEHHE
npoBoAHUKOB. JIabopaTopHas padbora
«/3ydeHne cMeraHHOTO COCTUHEHUS
PE3UCTOPOBY

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

57

PaboTa 1 MOIITHOCTH AMEKTPHUECKOTO
Toka. 3akoH Jlxoymns-Jlenma

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

58

3akon OMa 11 OJTHOM (3aMKHYTOM )
anekTpuueckon nenu. Koporkoe
3ambikanue. JlabopatopHas pabora
«M3mepenue IJ1C ucTouyHnKa TOKa U
€ro BHYTPEHHETO COMPOTUBIICHUS)

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c7ae0

59

DNeKTpOHHAs TPOBOAUMOCTh TBEPIBIX
METaJJIOB. 3aBUCUMOCTD
COMPOTHUBIICHUS METAIIJIOB OT
Temmeparypbl. CBEpXIIpPOBOIUMOCTh

60

DNEeKTPUUECKUHU TOK B BaKyyMe.
CBOHCTBA JIEKTPOHHBIX ITyYKOB

61

[TomynpoBOAHUKH, UX COOCTBEHHAs U
IpUMecHast MpoBoAUMOcTh. CBOKCTBA
p—n-niepexoja. [lomynpoBoaHUKOBBIE
npubOpHI

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c84ae
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DNEeKTpUUECKUU TOK B PACTBOPAX U

& paciaBax 3JI€KTPOJIUTOB. | bubmuoreka [IOK
DNEeKTPOTUTHYECKAs JUCCOIHAIIHSI. https://m.edsoo.ru/ff0c82ba
DNeKTpoIn3
DNeKTpUYECKUU TOK B raszax.

63 CamocTosATenbHBIN U | bubnuorexa [JOK
HECaMOCTOSITEIbHBIN pa3psa. MoJHus. https://m.edsoo.ru/ff0c84ae
[Inazma
DnexTpuyeckue npudopsl U

64 YCTPOWCTBA U UX IPAKTUYECKOE 1 bubnuoreka [IOK
npuMmeHenue. [IpaBuna TeXHUKH https://m.edsoo.ru/ff0c86fc
0e30MacHOCTH

65 O6o0maromuii ypok 1 bubmuorexa [JOK
«DNEKTPOIMHAMUKAY https://m.edsoo.ru/ff0c88be
KonTtponsHas padoTa o tTeme

66 «Onekrpocraruka. [locTossHHBIN | bubnuoreka [IOK
3neKkTpuueckuii Tok. Toku B https://m.edsoo.ru/ffOc8a8a
Pa3IUYHBIX Cpelax»

67 PezepBHbiit ypok. KonTpoJsibHas | bubnuorexa [JOK
pabora o Teme "IIeKTpoIMHaMHKa" https://m.edsoo.ru/ff0c8c56

68 PeszepBubIit ypok. O600maromui ypok | bubnuoreka [JOK
no temam 10 kracca https://m.edsoo.ru/ff0c8f6c

OBUIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME
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11 KVIACC

KoanuecTBo yacon DJIeKTPOHHBbIE
[
Jl:;_l'l Tema ypoxa Bcero Kontpobusie | Hpaxrireckie i[:;:eﬂlrlﬂ zg:a22§:Tenbﬂble
padoTsI padoThbI pecypest
[TocTostHHBIE MAarHUTHI B X

| B3auMo/jieiicTBe. MaraHuTrHoe 1oJie. | bubmmoreka [{OK
Bexrop marHuTHOM MHAYKIMH. JIMHUM https://m.edsoo.ru/ff0c9778
MAarHUTHOW WHIYKIIUH
MarauTHO€ 10Jie MPOBOJIHUKA C

) TokoM. OmeIT Dpcrena. 1 bu6moreka [IOK
B3anmoelictBre MpoBOIHUKOB C https://m.edsoo.ru/ffO0c98fe
TOKOM

3 JlaGopaTtopHnas pabora «3y4yeHue | | bubnuoreka [IOK
MAarHUTHOTO NOJS KaTYIIKU C TOKOM) https://m.edsoo.ru/ff0c98fe
JleiicTBue MarHMTHOTO TOJIS Ha
MPOBOJHUK ¢ TOkOM. Cuia Amriepa.

4 JlaGopaTopHnas pabota 1 | bubnuorexa [JOK
«HccaenoBanue nefcTBU https://m.edsoo.ru/ff0c9ac0
MIOCTOSIHHOTO MarHuTa Ha paMKy C
TOKOM»

JleficTBHE€ MarHUTHOTO OJIA HA

5 JBUKYILYIOCS 3apsDKEHHYIO YacTHUILy. | bubnnoreka [JOK
Cuna Jlopenna. Pa6oTa cuiib https://m.edsoo.ru/ff0c9df4
Jlopenua

6 DOnekTpoMarHuTHas UHAYKIUs. [loTtok |

BEKTOpa MarHuTHoW nuaykuuu. J/1C
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MHIYKIHU. 3aKOH JIEKTPOMAarHUTHOM
naaykuuu Papanest

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

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

NuayKTuBHOCTSH. SIBIEHUE
camouHaykuuu. DJ1C caMOMHAYKIUY.
DHeprusi MarHuTHOTO TOJIS KaTYIIKU C
TOKOM. DJIEKTPOMAarHuTHOE T0JIe

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

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

10

O6o06matomuii ypok «MarautTHoe
noJie. DIEKTPOMAarHUTHAS HHTYKITUS

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

11

KonTtponsHas padoTa o teme
«MarauTHoO€ II0JI€E.
DneKTpOMarHuTHasK UHIYKITUS

bu6mmoreka [JOK
https://m.edsoo.ru/ffOcad58

12

CB0OOOTHBIE MEXaHUYECKUE
Kojebanus. 'apmMoHnyeckue
KosnebaHus. YpaBHEHUE
rapMOHUYECKHX KOJIeOaHHi.
[IpeBpaienue snepruu

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

13

JIaGoparopHas paboTa
«HccnenoBanue 3aBUCUMOCTH
nepro/ia Majblx KojeOaHuii rpy3a Ha
HUTH OT JUIMHBI HUTHU ¥ MacChl Tpy3a»
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14

Kone6arensubd KOHTYp. CBOOOJHBIE
AJIEKTPOMArHUTHBIE KOJICOAHUS B
U/IeIbHOM K0JIe0aTeIbHOM KOHTYpE.
AHaorus Mex,1y MEXaHn4eCKUMHU U
3JIEKTPOMArHUTHBIMU KOJIEOaHUSAMU

bubmmorexa [{OK
https://m.edsoo.ru/ff0cb820

15

®opmyna ToMmcoHa. 3aKoH
COXpPaHCHUSA SHCPIrur B HACAJIbHOM
KoJIe0aTeIbHOM KOHTYpE

bubmmoreka [{OK
https://m.edsoo.ru/ff0cb9c4

16

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

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

17

[Tepemennbid Tok. CUHYCOUIATbHBIA
MepeMEHHBIA TOK. MOIIHOCTH
MEPEeMEHHOT0 TOKa. AMIUTUTYAHOE U
JEUCTBYIOLIEEe 3HAUCHHUE CUIIBI TOKA U
HaIpsHKEHUS

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcbd34

18

Tpancdopmarop. [IpousBocTso,
nepenava u norpedieHue
ANEKTPUYECKON SHEPTUU

19

YCTpoHCTBO U MTPAKTHYECKOE
MIPUMEHEHHE IEKTPUIECKOTO 3BOHKA,

ICHepaTopa NCPEMEHHOI'0 TOKaA, JIMHUAM

QJICKTpOIICpCaav

bubnuoreka [JOK
https://m.edsoo.ru/ffO0cc324

20

OKOJIOTUYECKHE PUCKHU ITPU
IIPOU3BOJICTBE AIIEKTPOIHEPTUU.
KynpTypa ncnosib30BaHus
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3JIEKTPOSHEPIUHU B IOBCEAHEBHOU
KHU3HN

Mexannueckue BOJIHBI, YCIIOBUA
pacnpoctpanenus. [lepuon. Ckopocth

bubmmorexa [{OK

21
pacrpocTpaHeHus U JUINHA BOJIHBI. https://m.edsoo.ru/ffOcca54
[Tonepeunsie U MPOJOIBHBIE BOJTHBI
2 3ByK. CKOpOCTh 3ByKa. [ pOMKOCTh bubnuorexa [JOK
3ByKa. BoicoTa ToHa. TemOp 3ByKa https://m.edsoo.ru/ff0cccOc
DNeKTpOMarHUTHBIE BOJIHBI, UX
. bubnuorexa [JOK
23 CBOMCTBA U CKOpOCTh. [IIkama
https://m.edsoo.ru/ff0ccfe0
ANEKTPOMATrHUTHBIX BOJIH
[IpuHIUTIB paTHOCBS3U U
24 TeneBuaeHus. Pa3BuTre cpencTs
cBs13U. Pagnosiokamuys
)5 KonTtponsHas padota «Konebanus u bubnuoreka [IOK
BOJIHBI» https://m.edsoo.ru/ffOcc6f8
[IpsimonuHelHOE pacpoCTpaHEHHE
. bu6mmoreka [JOK
26 CBETa B OJJTHOPOJHOMU cpee.
B https://m.edsoo.ru/ff0cd350
ToueuHsblil HICTOYHUK cBeTa. JIydu cBera
OtpaxxeHue cBeTa. 3aKOHbI OTPAKECHUS
. bu6mmoreka [JOK
27 ceera. [locTpoeHne n300pakeHUHU B
https://m.edsoo.ru/ff0cd4e0
IIJIOCKOM 3€pKajie
[Ipenomiienue csera. [lonHoe
73 BHYTpeHHee oTpakeHue. [IpenensHbin bubnunorexa [JOK
YI'0JI IIOJHOI'0 BHYTPEHHETO https://m.edsoo.ru/ffOcd7{6
OTpPAKEHUS
29 JlaGopatopHas pabora «3mepenue bubnuoreka [IOK

ToKa3aTeJid MPEJIOMIICHUS CTCKIIA»

https://m.edsoo.ru/ff0cd67a
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JIunzel. [locTpoenue nzodpaxeHuii B

. bubnmoreka [JOK
30 muH3e. Dopmyna TOHKOM JIMH3BI.
https://m.edsoo.ru/ffOcddle
YBeIU4eHNE JIMH3BI
Jlaboparopuas paboTa
31 «MccnemoBanue CBOMCTB
M300paXeHUH B JIMH3AX)
Hucnepcus cBera. Co>XHBIA COCTaB
1 6enoro csera. L{Bet. JTabopaTtopHas
pabora «Habnroienue aucrepcuu
CBETa»
3 WNnrepdepenmus creta. dudpaxuus bubnuoreka [JOK
ceerta. [ludpakunonnas pemerTka https://m.edsoo.ru/ff0ced22
34 [TorrepeqHOCTh CBETOBBIX BOJIH. bubnuoreka [JOK
[Tonspuzanus cBera https://m.edsoo.ru/ff0cf02e
35 Onrtuueckue MpuOOPHI U YCTPOUCTBA U
yCIIOBHS WX 0€30MMacCHOTO MPUMEHEHUS
['panuIBI MPUMEHUMOCTH
36 KJIACCUYECKOUW MexaHUKH. [locTynarsl bubnuoreka [JOK
CIIeIMaIbHOW TEOPUHU https://m.edsoo.ru/ff0cf862
OTHOCHTEIILHOCTH
OTHOCHUTENBHOCTH OJTHOBPEMEHHOCTH.
bubnuoreka [JOK
37 3amenyieHre BpEMEHH B COKpaIlleHHe
https://m.edsoo.ru/ffOcfa42
JUTHHBI
DHeprus U UMIYJbC PEISITUBUCTCKON
. bubmuoreka [JOK
38 yacTUIbl. CBA3b MACChl C SHEPTUEU U
https://m.edsoo.ru/ffOcfc68
HUMITYJIbCOM. DHEPTHUsl IOKOS
39 KonTtponpHas padora «OnTHka. bubnuoreka [IOK

OcCHOBEBI CIICLIHaIbHOM TCOpHUUn

https://m.edsoo.ru/ffOcf6f0
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OTHOCHUTCIIBHOCTH»

®otounbl. opmyna [Tnanka. Dueprus

bubmuoreka [JOK

40
Y UMITYJIbC (poTOHA https://m.edsoo.ru/ff0cfel6
OTKpBITHE U UCCIICIOBAHNE Bu6 OK
41 ¢dororddexra. OmbrTer A. T nomoreka I
https://m.edsoo.ru/ffOcffc4
CroneroBa
3akoHbI poTodddekTa. YpaBHEHHE
. (13 b P bubmmoreka [{OK
42 DunmrerHa s potodrddexra.
https://m.edsoo.ru/ff0d015¢e
«Kpachas rpanuna» porosddexra
Jasnenne ceera. OnbiTol I1. H.
43 JleGeneBa. XuMudeckoe JCHCTBUE bubmorexa OK
ACBa. A https://m.edsoo.ru/ff0d04a6
CBeTa
TexHnueckue ycTpoicTBa u
m MPaKTUYECKOE MPUMEHCHHE:
dboTormeMeHT, (OTOIATIHK,
COJIHEUHas OaTapesi, CBETO U0/
45 Pemenne 3agau mo reme «IeMEHTBI bubmuorexa [JOK
KBAaHTOBOM OITHKN https://m.edsoo.ru/ff0d0302
Mogens atoma TomcoHa. ONBITEI
bu6mmoreka [JOK
46 Pezepdopna mo paccessHIIO 0-9aCTHII.
https://m.edsoo.ru/ff0d091a
[InanerapHas MojeNb aToMa
bub6 K
47 [Tocrynatel bopa uoamorexa O
https://m.edsoo.ru/ff0dOafa
W3nydyenue u norsomeHrue GoToHOB
48 il I/I}II'Iqe exo/ie aTOM;u co H(()ll)"O OBHA bubmmorexa [TOK
P p A . A yp https://m.edsoo.ru/ff0dOafa
SHEPruM Ha Ipyroil. Buael cnekTpos
49 BosHOBBIE cBOMCTBA YacTull. BoJsiHbI bubmuoreka [JOK

ne bpownna. KopnyckynspHo-

https://m.edsoo.ru/ff0dOca8
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BOJIHOBOM nyasiu3M. CIIOHTaHHOE U
BBIHYXKJICHHOE U3JTy4CHHE

50

OTKpbITHE PAIMOAKTUBHOCTH. OTIBITHI
Pesepdopaa no onpeneneHnio coctaBa
PaIMOaKTUBHOTO M3ITYyYCHUS

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

51

CaorictBa anbda-, 6era-, raMmma-
n3inydeHus. BousHue
PaIMOAaKTUBHOCTH HA KUBBIC
OpPTraHU3MBI

52

OTKphITHE TPOTOHA U HEUTPOHA.
N3otomel. Anbda-pacma.
DNEeKTPOHHBIN U MO3UTPOHHBIW OeTa-
pacnan. ['aMma-usiydeHue

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

53

DHeprus CBA3U HyKJIOHOB B siIpe.
SnepHbie peakuuu. SAnepHbIH peakTop.
[Tpo6eMbl, IEPCTIEKTUBHI,
9KOJIOTMYECKHE aCIEeKThI IJIEPHOU
SHEPreTHKU

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

54

DnieMeHTapHble YacTullbl. OTKPBITHE
Mo3uTpoHa. MeToabl HAOMI0ACHUS U
PErucTpanyu 3J€MEHTAPHBIX YaCTHII.
Kpyrasiii cton «®yHaameHTanbHble
B3auMoaeucTBUA. EAnHCTBO
(bu3MUecKOU KapTHUHBI MUpa»

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d0e38

55

Bun 3Be3nHoro Heba. Co3Be3aus,
SIPKUE 3BE3/1bl, IUIAHETBI, UX BUAUMOE
nBrokenne. CoaHeyHas cCUCTEMA

56

COJ'IHI_IG. ConHeyHast aKTUBHOCTb.
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Ncrounuk sneprun CoJiHIA U 3BE3]T

57

3BE3/1bI, ©X OCHOBHBIC
XapaKTEPUCTUKHU. 3BE3/IbI TTIABHOU
MOCJIeI0BaTEeNIbHOCTH. BHYyTpeHHEee
cTpoenue 38€311. CoBpeMeHHbIE
MPEACTABICHUS O MPOUCXOKICHUU U
sposrronuu CoJIHIIA U 3BE3]

58

Mneunsin [1yre — Hama ['anakTuka.
[Tonoxenue n apmxenue CoyiHLA B
lNamaktuke. ['anmaktukn. YepHbIe ABIPHI
B SIpax rajJakTHK

59

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

60

Hepemennsie npo0ieMbl acTpPOHOMUU

61

KonTtponbHas padota «I1eMEeHTHI
aACTPOHOMHUU U aCTPOPHUIUKI»

62

O6o06matomuii ypok. Poss puzuku u
ACTPOHOMHHU B SKOHOMHUYECKOH,
TEXHOJIOTHYSCKOM, COIMAJIbHON 1
ATUYECKOH chepax IesATeIbHOCTH
yejioBeKa

63

O6o06maromuii ypok. Ponbs 1 Mmecto
(U3UKU ¥ aCTPOHOMUHU B
COBPEMEHHOMN HAYYHOU KapTUHE MUpa

64

O6o6maromuit ypok. Posb
¢du3nuecKoit Teopur B POPMUPOBAHUH
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NpeacTaBIeHU 0 PU3nIecKoi
KapTHHE MHpa

Oo6o06maromuit ypok. Mecto
(bu3nvecKoil KapTUHBI MHpa B 001IeM

65 1
Py COBPEMEHHBIX €CTECTBEHHO-
Hay4YHBIX MPEJCTABICHUN O IPUPOJIE
66 PesepBHbIl ypok. MarauTHoOE 1osie. |
DNeKTpOMarHuTHasE UHAYKLNS
PesepsHblit ypok. Ontuka. OCHOBBI
67 CrienaIbHON TEOpUHU 1
OTHOCHUTENIbHOCTH
Pesepnbiit ypok. KBantoBas ¢usuka.
bu6moreka [IOK
68 DneMeHThl aCTPOHOMUU U 1
https://m.edsoo.ru/ff0d1784
acTpopU3UKH
OBIIEE KOJJMYECTBO YACOB I1O 68

ITPOTPAMME
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YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U1 YYEHUKA

» Gusuka, 10 kinace/ Msikumies I'.41., Byxosues b.b., Corckuit H.H. nox
penakmueit [laphentreBoit H.A., AkiinonepHoe obiiectBo «M3aaTenbcTBO
«IIpocsewienue»

» Gusuka, 11 knacc/ Maxumes I'.J1., byxosues b.b., YUapyrua B.M. nox
penakimueit [laphentreBoit H.A., AkiinonepHoe obiectBo «M3aaTenbcTBO
«IIpocBemienue»

¢uzuka 10 -11 k. Kacesno B.A. JIpoda

METOJINYECKHUE MATEPHUAJIBI UIA YUUTEJIA

YMK Ilepbiikun

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPChBI CETH

HNHTEPHET
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AOKYMEHT NOANUCAH
3JIEKTPOHHOW nNoanumcbeio

CBEAEHUA O CEPTUD®UKATE 30
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