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HOACHUTEJIBHAS 3AIINCKA

[Iporpamma mo ¢u3uke 0a30BOro YpOBHSI Ha YPOBHE CpEIHEro OOIIEro
oOpa3oBaHus pa3paboTaHa Ha OCHOBE IMOJOKEHUN M TPEOOBAHMH K pe3ysbTaTam
OCBOEHHS OCHOBHOM 00pa3oBaTeNbHOW Mporpammsl, npeacTtaBieHHbx B OI'OC
COQO, a Takxke ¢ yu€roMm (QenepanbHOil padodeil mporpaMMbl BOCHHMTAHUS U
KOHLEMIMU TMpernojaBanus ydeOHoro mpeamera «Pusnka» B 00pa30BaTEIbHBIX
OpraHu3alusaXx Poccuiickon denepanun, peaN3yIOIINX OCHOBHBIE
oOpa3oBaTeabHbIE MPOTPAMMBI.

CopepxaHue mnporpaMMmbl MO (U3MKE HAIMpaBiIeHO Ha (opMupoBaHUE
€CTEeCTBEHHO-HAYYHOM KapTUHBI MHupa oOyyawmuxcs 10-11 kmaccoB mipu
oOydyeHHH X Qu3rKe Ha 6a30BOM ypOBHE Ha OCHOBE CHUCTEMHO-JESITEIbHOCTHOTO
nonxona. Ilporpamma mo ¢usuke coorBercTByeT TpeboBanusiMm OI'OC COO
IUIAHUPYEMBIM JINYHOCTHBIM, MPEAMETHBIM M METANpeMETHBIM pe3yJibTaTaM
oOydeHHMsI, a TaKXKe YUYUTHIBAET HEOOXOJUMOCTh pealu3alrud MEXIPEIMETHbIX
CBs3€ll (PU3MKM C €eCTECTBEHHO-HAyYHBIMU Y4YeOHBIMH TMpeameTamu. B Heit
OTIPEJICIISIIOTCS. OCHOBHBIC IENH M3Yy4YeHUS (PU3UKU HA YPOBHE CPEIHEro OOIIEro
o0Opa3oBaHus, TUIAHUPYEMbIe Pe3yJbTaThl OCBOCHHS Kypca (PU3WKH: JTUYHOCTHBHIE,
MeTanpeaAMETHbIE, TpeIMETHbIE (Ha 0a30BOM YPOBHE).

[Iporpamma no ¢usmke BKIOYAET:

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

TOM YHCJIE IPEIMETHBIE PE3YJIbTAThI 10 TOJaM 00yUYEeHMUS;

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

dusrka Kak Hayka o Hambosee OOIMX 3aKOHAX IPHUPOJBI, BHICTyHas B
Ka4yecTBE yueOHOro IMpeaMeTa B ILIKOJE, BHOCUT CYLIECTBEHHBIH BKJIAJ B CUCTEMY
3HaHUN 00 okpyskaromeMm Mupe. LLkonpHBIN Kype GU3UKH — CHCTEMOOOPa3y IO
JUISl €CTECTBEHHO-HAYYHBIX Y4E€OHBIX MPEIMETOB, OCKOIbKY (PU3NUECKHE 3aKOHBI
JeKaT B OCHOBE IIPOIECCOB M SBJICHHWM, HM3y4aeMbIX XUMHEH, OWOJIOTHEH,
bu3mueckoii reorpadueri u acTpoHommeil. Mcmonb3oBaHWE W AKTHBHOE
npuMeHeHne (U3NYECKUX 3HAHMM  OmpenessieT XapakTep M pa3BUTHE
pa3HOOOpa3HbIX TEXHONOIMH B cdepe DSHEpPreTHUKH, TPaHCIOPTa, OCBOEHUS
KOCMOCa, IOJIy4EHHUs] HOBBIX MAaTEpHAIOB C 3aJaHHBIMHA CBOWCTBAMHU U JIPYTHX.
W3yuyenue (QU3MKH BHOCUT OCHOBHOW BKJaA B (POPMHpPOBaHHE ECTECTBEHHO-
HAay4YHOU KapTHUHBI MHpa OOydaromuxcs, B (OPMUPOBAHHE YMEHUN NPHUMEHSITh
HAYYHBIA METOJ] IO3HAHUS MIPH BBIOJHEHUN UMHU Y4€OHBIX UCCIIEIOBAHHA.

B ocHoBYy Kkypca ¢Gu3MKK JJ11 YPOBHS CpeIHEro oO0Imero oOpa3oBaHUs
MOJIOXKEH pAX WAEH, KOTOpPbIE MOXXHO paccMaTpuBaTh Kak IPUHLUIBI €ro
MIOCTPOEHHUS.



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

Hoes cenepanuzayuu. B COOTBETCTBUM € HEW Marepuan Kypca (U3HKU
o0beMHEH BOKpYr (Qu3nyeckux Teopui. Beaymum B Kypce sBiseTcs
(opMHUpOBaHUE NPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MaTe€puH, BEUIECTBE U
ToJIE.

Hoes eymanumapuzayuu. EBEE peanuzainus TpeArnosaraeT HCIOIb30BaHHE
I'YMaHUTApHOTO TOTEHLMaNa (U3MYECKOM HayKH, OCMBICIICHHE CBSI3U Pa3BUTHS
¢u3uku ¢ pa3BuTMeM OOIIECTBa, a TakKXKe C  MHPOBO33PEHUYECKUMH,
HPABCTBEHHBIMH U 3KOJOTMYECKUMHU MPOOIeMaMH.

Hoess  npuknaonoti Hanpaenennocmu. Kypc ¢usuku npennosiaraet
3HAKOMCTBO C IIMPOKUM KPYrOM TEXHUYECKHX M TEXHOJOTMYECKUX MPHUIIOKECHHIM
U3YYEHHBIX TEOPUH U 3aKOHOB.

Hoes sxonocuszayuu peanusyeTcsi TOCPEICTBOM BBEICHUS DIIEMEHTOB
cCollepKaHMs, TOCBAIIEHHBIX HKOJIOTMYECKUM TpoOJieMaM  COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C PAa3BUTHEM TEXHUKH M TEXHOJOTHM, a Takke 00CYXICHUS
npo0JieM palOHAIBHOTO MPUPOOTOIB30BaAHUS U SKOJIOTHYECKONH O€30acHOCTH.

CrepXKHEBBIMH DJIEMEHTaMH Kypca (U3UKA HAa YpPOBHE CpEAHEro OOIIero
oOpa3oBaHus SBJISIOTCA (U3HUecKre Teopuu ((POopMUpPOBAHUE MPEACTABICHUMA O
CTPYKTYpE MOCTPOCHUS (PU3NYECKON TEOpUHU, POJIU (yHIaMEHTAIbHBIX 3aKOHOB U
OPUHIMUIIOB B  COBPEMEHHBIX INPEACTABICHUAX O IMPUPOJAE, TPaHUIAX
OPUMEHUMOCTH TEOpUM, i1 ONHCAaHUS ECTECTBEHHO-HAYYHBIX SIBICHUN U
MIPOIIECCOB).

CHCTeMHO-/IeSITEIBHOCTHBIN MOAX0J] B Kypce (U3UKU peamu3yeTcs MpexIe
BCEro 3a CU€T OpPraHM3alluu SKCIEPUMEHTAIBHON NEATeTbHOCTH O0YJaroniuxcs.
Jlns  GazoBoro ypoBHS Kypca (U3MKM — ITO HCIOJIB30BAHHE CHCTEMBI
(GpOHTATBHBIX KPAaTKOBPEMEHHBIX OKCIIEPUMEHTOB H JIa0OPAaTOPHBIX PaboT,
KOTOpBIC B TporpamMme 1o (u3uke oObESIMHEHBI B OOMIUH CIIHUCOK YUYCHHYECCKUX
NPaKTHYECKUX paboT. BolaeneHue B yka3aHHOM IepeyHe JIabopaTOpHBIX padorT,
IIPOBOJUMBIX JUII KOHTPOJS M OLEHKH, OCYIIECTBIIIETCS  y4aCTHHKaMU
00pa30BaTeIbHOrO IMpoLecca MCXOJAs U3 OCOOCHHOCTEH IJIaHUPOBAaHUS MU
ocHauleHuss kaOuHeta ¢u3uku. Ilpm sTomM oOecmeunBaeTcss OBJAJCHHE
O0y4aloUIMMHCS YMEHUSIMH TNPOBOJIUTH KOCBEHHBIE H3MEPEHHUS, HCCIEIOBAHMS
3aBUCUMOCTEH (PU3NYECKHX BEJIMYMH M TOCTAHOBKY OIBITOB IO IPOBEPKE
IIPEIOKEHHBIX TUITOTES.

bonpiioe BHMMaHWE YIENAETCS PELIEHUI0 PacdE€THBIX M KauyeCTBEHHBIX
3anad. Ilpu 3TOM A pacy€THBIX 3a1a4 NPHOPUTETOM SIBISIOTCS 3aJadyd C SIBHO
3a/1aHHOM (PU3UUECKON MOJIEIIBIO, ITO3BOJISIOIINE IPUMEHATh U3YUEHHbBIE 3aKOHBI U
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3aKOHOMEPHOCTH KaK W3 OJHOTO pa3jeiia Kypca, TaK W WHTETPHUPYS 3HAHUS W3
pa3HBIX pa3nenoB. [ KauecTBEHHBIX 3a/1ad IPHOPUTETOM SIBIISIOTCS 3aJaHUS Ha
OOBsSICHEHHE TIPOTECKaHUS (U3MUECKHX SBICHUW W TIPOIECCOB B OKPYKAIOIICH
KU3HU, TpeOyromue BbIOOpa (U3MUECKOW MOMETH IJIs CHUTYyalldd TPAKTHKO-
OpPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBum ¢ TpeboBanuamu DPI'OC COO k MarepualbHO-
TEXHUYECKOMY OO0ECIEeUeHHI0 Yy4eOHOro rmpolecca 0a30BBIM ypOBEHb Kypca
(bU3UKHM HAa YPOBHE CPEIHETO O0IIETro 00pa3oBaHUs JOJKEH U3yUaThCs B YCIOBUAX
NPEeIMETHOTO KaOWHeTa (PU3MKM WM B YCJIOBHSIX WHTETPUPOBAHHOTO KaOWHETa
NIPEIMETOB €CTECTBCHHO-HAYYHOT'O IMHUKIa. B kaOuHeTe (U3UKUA JIOJDKHO OBITH
HEeoOXxoauMoe J1labopatopHOe OOOpPYJOBAHME ISl BBIMOJHEHUS YKa3aHHBIX B
nporpaMme 1o (PU3MKe YYCHUYCCKUX MPAKTUICCKUX PabOT U JAECMOHCTPAIMOHHOE
o0opyioBaHUE.

JleMoHCTpalmoHHoe o0opyaoBaHHe (OPMHUPYETCS B COOTBETCTBHHU C
NPUHIIMIIOM MHHUMAJIbHOW JIOCTATOYHOCTH U  00ECIICUMBACT TOCTAHOBKY
NEPEUNCICHHBIX B TIIporpaMMme Mo (U3MKE KIFOYEBBIX JEMOHCTPAIMHA IS
UCCIICIOBAHUS  W3Y4YaeMbIX SIBJICHHH M  TPOIECCOB, OMIHMPUYCCKUX |
(GyHIaMEHTaJIbHBIX 3aKOHOB, NX TEXHUYECKUX MTPUMEHEHUH.

JlaGopatopHoe 0OOpynOBaHUE [JIi YYCHHYECKUX MPAKTUYECKUX padoT
dopMupyeTcsi B BUIe TEMaTHYECKUX KOMILUIEKTOB M OOECIeYMBAETCA B pacuére
OJIHOTO KOMIUIEKTa Ha JBYX oOydammuxcs. TemMaTH4ecKue KOMIUICKTHI
nabopaTopHOTrO O000pYIOBaHUSA MJOJKHBI OBITh TOCTPOCHBI HAa KOMILJIEKCHOM
UCIIOJIb30BAaHUM AHAJIOTOBBIX W ITM(POBBIX MPUOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTEITBHBIX CUCTEM B BUJE IIUPPOBBIX JTabOpaTOpHil.

OCHOBHBIMH LIEJIIMU U3yUeHUs GU3UKH B 001IeM 00pa30BaHUH SBIISFOTCS :

e (QopMHpOBaHHE HHTEpPECA M CTPEMIJICHHS OOYYAIOIUXCA K HAyYHOMY
U3YYCHHUIO TPUPOJIbI, PA3BUTHE HMX HHTEIUICKTYyaJIbHBIX U TBOPYECKUX
CIIOCOOHOCTEIA;

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 QPyHIaMEHTAITbHBIX 3aKOHOB (DH3UKH;

o (opmupoBaHne yMeHUN OOBSICHATH SBICHUA C HCIOJIB30BAHHEM
bu3HUeCKUX 3HAHUIN W HAYIHBIX JOKA3aTEIbCTB;

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

JlocTmkenue HTUX Ieliel 00ecTieunBaeTCs PEIieHneM CIIeAYIONUX 3a7a4 B

MpoIecce u3yueHus Kypca (U3MKHA Ha YPOBHE CPEIHETO 00IIero 00pa3oBaHMUs:



e TMpUOOpETECHUE CHUCTEMBI 3HAHUU 00 o0mux  (HU3NYECKUX
3aKOHOMEPHOCTSIX, 3aKOHAX, TEOpUsIX, BKJIIOYAs MEXaHUKY,
MOJIEKYJIIPHYIO  (PU3UKY, 3JIEKTPOJMHAMHKY, KBAaHTOBYIO (U3UKY U
AIEMEHTBI aCTPOPU3UKH;

e (opmupoBaHHe yMEHUH NPUMEHSTh TEOPETHUUYECKUE 3HAHUSA 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 MoJeNblo, 3a/ay, MOAPa3yMEBAIOLIUX CaMOCTOSITEIbHOE
co3gaHue pu3NUecKord MOJEINH, aJIEKBAaTHON yCIOBUSM 33/1a4H;

e TMOHMMaHUE (UINYECKUX OCHOB W TPHUHIUIIOB JEHUCTBHUS TEXHUYECKUX
YCTPOMCTB U TEXHOJIOTMYECKUX MPOLECCOB, UX BIUSHUSA Ha OKPY>KAIOIIYIO
cpeny;

e OBJAJICHHE METOJAMH CaMOCTOSITEJILHOIO IJIAHUPOBAHMS U TPOBEICHUS
¢u3nUecKnX HKCIEPUMEHTOB, aHAIM3a M HUHTEpHpeTanuu HHpopmaiuu,
OTIpeJIeNICHHs] IOCTOBEPHOCTH MOJIYYEHHOT'O pe3yiibTaTa;

e CO3[IaHWE YCIIOBUU [IJISl Pa3BUTHS YMEHUU MPOEKTHO-UCCIEI0BATEIbCKOM,
TBOPUYECKOU JEATETHHOCTH.

Ha wusyuenune ¢usuku (0a30BbI ypOBEHB) HAa YPOBHE CpPEIHETO OOIIEero
obOpazoBanus oTBoauTCs 136 yacoB: B 10 kiacce — 68 dacoB (2 yaca B HEJIEIO), B
11 ximacce — 68 yacoB (2 yaca B HEJICIIO).

[Ipennaraemspiii B mporpamMme 1o (¢U3MKE TMepeyeHb JaOOpaTOPHBIX M
NPAKTHYECKUX paboT SBISETCA PEKOMEHJOBAaHHBIM, YUYUTENh JIE€NaeT BBIOOD
NPOBEJICHUs JIa0OPAaTOPHBIX pPadOT U OMBITOB C YYETOM HWHIUBUIYAIbHBIX
0COOCHHOCTEH 00yYJarOIINXCS.



COIAEPKXAHUE OBYYEHUA
10 KVIACC

Pasznen 1. ®u3uka u MeTOAbl HAYYHOI' 0 TO3HAHMS

®usuka — Hayka o npupozae. Haydnble MeTOIbl NO3HAHUSA OKPYKAIOLIETO
mupa. Posnbp »3KcnepuMeHTa W TEOPUHM B MPOLIECCE IIO03HAHMUS IPUPOABI.
DKCHEepUMEHT B (PU3HUKE.

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

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

Llemoncmpayuu

AnanoroBele U UU(POBBIE HM3MEPHUTENbHBIE MPUOOPHI, KOMIIBIOTEPHBIE
JNATYUKHU.

Paznen 2. Mexanuka

Tema 1. Kunemamuxa

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

ITepemenienne, CKOpOCTh (CpelHsIi CKOPOCTb, MTHOBEHHAs CKOPOCTh) U
YCKOPEHHE MaTEepUAIbHOM TOUYKH, UX MPOCKIHUH HA OCHU CHUCTEMBI KOOPJIMHAT.
CiiokeHue nepeMenieHu U CI0KEHUE CKOPOCTEH.

PaBHOMEpHOE W pPaBHOYCKOpPEHHOE MpsSMOJIMHEHHOEe IBIKEeHHE. | paduku
3aBUCUMOCTU KOOPJMHAT, CKOPOCTH, YCKOPEHHS, NYyTH U TEpEeMEIICHUs
MaTepuabHON TOYKH OT BPEMEHH.

CBoOoaHoe nazieHre. Y CKOpeHre CBOOOTHOTO A ICHHUS.

KpuBonuneintnoe  nBmkeHue. JIBMKEHME  MAaTepUaIbHOM TOYKH IO
OKPY’KHOCTH C IMOCTOSSHHOM MO MOJIYJIF0 CKOPOCTBIO. YTJIOBask CKOPOCTh, JIMHEUHAS
ckopoctsk. [lepron u wacrora obpamienus. LleHTpocTpeMuTenbHOE yCKOPEHUE.

TexHuuecknue yCTpOMCTBA M IIPAKTUYECKOE NPUMEHEHUE: CHUIAOMETP,
JNBU>KEHUE CHAPSI0B, LIENTHBIE U PEMEHHBIE NIEpEAaYH.

Jlemoncmpayuu

Mogenbp cucTeMbl OTCUETA, WILIKOCTPALMS KUHEMATUYECKUX XapaKTEPUCTHUK
JBUKEHHSI.

[IpeoGpazoBanne ABMKEHUHN C UCTIOIB30BAHUEM TIPOCTHIX MEXaHU3MOB.

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

HaGmionenne aBuxeHHsl Teia, OPOILIEHHOrO MOJA YIioM K TOPU3OHTY U
TOPU30HTAIIBHO.



N3mepenne yckopeHusi CBOOOJHOrO MaieHHUs.

HanpagneHnne ckopocTy Ipu ABUKEHUH MO OKPY>KHOCTH.

Vuenuueckuii skcnepumenm, nabopamopHwvie pabomwi

N3ydyeHne HEpaBHOMEPHOTO ABHKECHHUS C LIEJIbIO OMPEICICHUS MTHOBEHHOMU
CKOPOCTH.

UccnenoBanre COOTHOMIEHHUS MEXAY NYTSIMH, MPONIACHHBIMM TEIOM 3a
MOCJICIOBATENILHBIE PAaBHBIE MPOMEXKYTKHM BPEMEHM MpPU PaBHOYCKOPEHHOM
JIBH>KEHUHU C HAYaJIbHOW CKOPOCTHIO, PABHOU HYIIIO.

N3yyenune nBUKEHUS IApUKa B BA3KOUW )KUJKOCTH.

N3yuenne nBuxeHus Tena, OPOIIEHHOT0 TOPU30HTAIIBHO.

Tema 2. /lunamuka

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

Macca tena. Cuna. [Ipuniun cynepno3unuuu cui. Bropoit 3akoH HeroToHa
JUIsl MaTepuaabHOU TOuku. TpeTuii 3akoH HploTOHA 1151 MaTepuaibHbIX TOUEK.

3akoH BcemupHoro TtaroteHusi. Cuna Tsokectu. IlepBas kKocMmuyeckas
CKOPOCTb.

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

Tpenue. Buasl TpeHus (Mokosi, CKoJIbKeHUs, kaueHusi). Cuna tpenus. Cyxoe
Tpenue. Cuiia TpeHUs! CKOJIBKEHUS U cujia TpeHus nokos. Koadduument tpenus.
Cuita conpoTUBIIEHUS NPU IBH)KEHUU Tela B AKUJIKOCTHU WIIH rase.

[TocTynarenpHOE M BpamiaTeabHOE JBUXKEHHUE a0COIIOTHO TBEPIOTO Tea.

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

TexHudyeckue ycTpoWCTBA M MPAKTUUECKOE MPUMEHEHHUE: IOJUIUITHUKH,
JNBUKEHHE UCKYCCTBEHHBIX CITYTHHKOB.

Jlemoncmpayuu

SIBneHne MHEPIUH.

CpaBHeHHE MacC B3aUMO/ICHCTBYIOIIUX TE.

Bropoii 3akon HeroToHa.

N3smepenue cui.

CrnoxxeHue cui.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT JAe(hOpMAIIHH.

HesecoMocTts. Bec Tena npu yCKOpEeHHOM MOABEME U TIAJICHUH.

CpaBHeHUE CUJT TPEHUS MTOKOSI, KAYEHUS U CKOIbKEHUS.

VYcnoBus paBHOBecHs TBEPAOTro Tena. Buasl paBHOBECHS.

Vuenuueckuii sxcnepumenm, nabopamopmsie pabomol

N3yuenue nBuxeHus OpycKa 1o HaKJIOHHOM MIOCKOCTH.



UccnenoBanue 3aBUCMMOCTH CHJI YIPYTOCTH, BO3HHUKAIOIMIMX B MPYXUHE U
pEe3UHOBOM 00pasiie, OT ux AedopMalu.

HccnenoBanue yciioBUM pPaBHOBECHsS TBEPAOrO TeENA, HMEIOLIETO OCh
BpalIeHUS.

Tema 3. 3aKoHbl cOXpaHeHUA 8 MEXAHUKE

NMnynbe MarepuanbHOM TOUYKM (Teja), CHUCTEMbl MaTepHUAbHBIX TOYEK.
NMnynbe cuiabl U U3MEHEHHE HMMIyJibca Tejla. 3aKOH COXPAHCHHS HMITYJIbCa.
PeakTuBHOE nBUXKEHUE.

PaboTta criibl. MOIIHOCTE CHIIBL.

Kunernueckass sHeprusi marepuanbHOM TO4YkH. TeopemMa 00 H3MEHEHUH
KUHETHYECKON YHEPTHH.

[ToTenuuanbHas DHEPTHUS. [ToTenunanbHas SHEPrus yIpyro
nehopMupoBaHHONW  TpYyKuHbL.  [loTeHIManbHass  dSHeprust Tena  BOJMU3HU
NOBEPXHOCTH 3E€MJIU.

[ToTennnanbHple W HEMOTCHIMAIBHBIC  CHJIBI. CBsi3b  paboThI
HEMOTEHIIMABHBIX CHWJI C M3MCHEHHUEM MEXaHWYECKOW DSHEPTUU CHUCTEMBI Tell.
3aK0H COXpaHECHHS MEXaHUYECKOW YHEPTUU.

Yrpyrue v Heynpyrue CTOJIKHOBEHHS.

TexHuueckne ycTpoWcCTBAa M MPAKTUYECKOE IMPUMEHEHHE: BOJIOMET, KOIED,
NPYKUHHBIA MHCTOJIET, IBUKEHHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHHS UMITYJIbCA.

PeaktuBHOE IBMXEHUE.

[Tepexo1 MOTEHIMAIBHOW SHEPTUH B KHHETHIECKYIO U 0OPaTHO.

Vuenuueckuii sxcnepumenm, nabopamopHsie pabomoi

N3yyenue abCOMIOTHO HEYNPYroro yaapa ¢ MOMOIIBI0 JTBYX OIMHAKOBBIX
HUTSHBIX MasTHUKOB.

HccnenoBanne cBsi3u paOOTHl CHIIBI C U3MEHEHHEM MEXaHWYECKOW SHEPTrHH
TeJa Ha MPUMEPE PACTSIKEHUS PE3UHOBOTO JKIyTa.

Pa3znen 3. MouiekyisipHasi pU3NKa U1 TEPMOANHAMHUKA

Tema 1. OcHosbl MONEKYAAPHO-KUHEMUUECKOU meopuu

OCHOBHBIE TOJIOKEHUS MOJEKYJISIPHO-KMHETUUECKOM TEOPUH M MX OIBITHOE
obocHoBanmue. bpoyHoBckoe nBwkenue. Juddys3us. Xapaktep IBUKCHHUS W
B3aMMO/JICMCTBUS YaCTHI] BEIIECTBA. MO CTPOCHUS Ta30B, XUJIKOCTEH U
TBEPIBIX TEJI M 00OBSICHEHHWE CBOMCTB BEIIECTBA HA OCHOBE ATUX MoJiesiei. Macca u
pasmepsl Mosiekys. KonmndectBo BemnectBa. [loctosHHass ABorapo.

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



Mogens upeanbHoro raza. (OCHOBHOE  ypaBHEHME  MOJEKYJSPHO-
KMHETUYECKOW TEOpUU HACANIbHOrO raza. AOCOJIOTHAas TeMIeparypa Kak mepa
CpeHEeW KWHETHMYECKOW SHEpPruM TEIUIOBOTO ABWKEHUS dYactull rasza. [llkana
temrieparyp KenbBuHa. ['a3oBeie 3aKkoHbl. YpaBHeHUe MeHneneeBa—KiraneipoHa.
3akoH [laneroHa. M30mponeccsl B UIC€AIBHOM Ta3e C MOCTOSHHBIM KOJIWYECTBOM
BemecTBa. ['paduueckoe mpencTaBieHUE H3O0MPOLIECCOB: H30TEpMa, H30X0pa,
n3o0apa.

TexHuueckue yCTpOMCTBA W MPAKTUYECKOE NPUMEHEHUE: TEPMOMETP,
O6apomeTp.

Jlemoncmpayuu

OnbIThl, JOKa3bIBAIONIME JHCKPETHOE CTPOCHHE BeliecTBa, (ororpaduu
MOJIEKYJT OPraHUYECKUX COCTUHEHUM.

OnpiTel 0 TUDPYy3UN KUAKOCTEH U ra30B.

Mopens OpOyHOBCKOTO IBUKEHUS.

Mopaens onbita HTepHa.

OnbITHI, JIOKA3bIBAIOIIIE CYIIECTBOBAHUE MEKMOJICKYJISIPHOTO
B3aMOJICHCTBHUS.

Mojenb, WILTIOCTPUPYIOIIas MPUPOAY AABICHUS ra3a Ha CTEHKHM COCy/a.

OnpIThl, WUIIOCTPUPYIOIIUE YPAaBHEHUE COCTOSIHUSA MJCAIBHOIO Tasa,
U30IPOIIECCHI.

Vuenuueckuii sxcnepumenm, nabopamopHvie pabomoi

Onpenenenue Macchl BO3AyXa B KJIACCHOM KOMHAaTe Ha OCHOBE M3MEPEHUU
00BEMa KOMHATBI, IaBJICHUS U TEMIIEpaTyphl BO3AyXa B HEH.

HccnenoBanne 3aBUCUMOCTH MEXAY MapaMeTpaMu COCTOSIHUS pa3peKEHHOTO
rasa.

Tema 2. Ochogbt mepmoOuHamMuKu

TepmonuHamuueckass cuctemMa. BHYTpeHHsIE SHEPrus TEPMOIUHAMUYECKON
CUCTEMBI U crIoco0bI e€ n3meHeHus1. KonmmaecTBo TemioTel u pabora. BHyTpeHHss
SHEprus  OJHOATOMHOIO  MJACAJbHOrO  rasa. Buasl  Temonepenayu:
TEIUIONPOBOIHOCTb, KOHBEKIIUS, U3JIyUYCHHUE. Y A€IbHAsI TEIUNIOEMKOCTh BELIECTBA.
KosmmuecTBO TEIIOTHI IpU TeTUIONEPENAYE.

[Tonsitue 006 aamabatHom mporecce. IlepBbIii 3aKOH TEPMOIUHAMUKH.
[IpumeneHnne mepBOro 3akoHa TEPMOJWHAMHUKH K HM3omporeccam. ['padudaeckas
UHTEpIpeTanus padoThl rasa.

Bropoii 3akon Tepmonunamuku. HeoOpatumMocTs IpoLieccoB B PUPO/IE.

TermoBele  MammHbl.  [IpUHOMIIBL  JEWCTBUA  TEIUIOBBIX — MAallWH.
[IpeoOpa3oBanus HSHEpPTUM B TEIUIOBBIX MamuHax. KoadduimeHT mnone3Horo
neucTBus TerioBo MamwuHbl. [ukn KapHo m ero ko3g@uiieHT Mojae3HOTO
JNEeNUCTBHS. DKOJIOTMYECKUE MPOOIEMBbI TETIOIHEPTETUKH.



TexHuueckue yCTpPOMCTBA M MPAKTUYECKOE MPUMEHEHUE: JIBUTATENb
BHYTPEHHETO CropaHus, OBITOBOM XOJI0IMJIBHUK, KOHIUIIMOHED.

Jlemoncmpayuu

N3meHneHne BHYTpEHHEW J>HEpPruM Tejia MPU COBEPIICHUH PAOOTHI: BBUIET
npoOKK U3 OYTBUIKM TOJ JACHCTBUEM CXKAaTOro BO3JlyXa, HarpeBaHue s(dupa B
JATYHHOU TpyOKe MyTEéM TpeHus (BUICOAEMOHCTpALHS).

N3meneHne BHyTpeHHEN SHEPTHUM (TeMIIepaTyphl) Teja MpH TeIuionepeaye.

OnpiT 1Mo anauabaTHOMY pACHIMPEHHIO BO3JyXa (OMBIT C BO3AYLIHBIM
OTHHUBOM).

Mopenu napoBoil TypOUHBI, TBUTATENs BHYTPEHHETO CTOPaHUsl, PEaKTUBHOTO
JIBUTATEIS.

Vuenuueckuii sxkcnepumenm, nabopamopHvie pabomoi

N3Mmepenue yaenbHON TEINIOEMKOCTH.

Tema 3. Acpecamnuie cocmoanusn eeujecmea. Pazoevie nepexoovl

[TapooOpa3zoBanue u koHaeHcanus. VcnapeHue u kumneHue. AOCONIOTHAS U
OTHOCHUTEJIbHAsl BJIAXXHOCTh BO3Ayxa. HacklmeHHbld mnap. YaenbHas TEIioTa
napooOpa3zoBaHus. 3aBUCUMOCTh TEMIIEPATypbl KUTICHUS OT JaBJICHUS.

Teépnoe Teno. Kpucramnuueckue u amopdHbie Tena. AHU30TPOIUSL CBOWMCTB
kpuctamioB. JKunkue kpuctamibl. CoBpeMeHHble MaTepuanbl. llnaBineHue wu
KpUCTaITU3alus. Y enpHas Teriora miasneHus. Cyomumanus.

VYpaBHeHUE TEIOBOTO OanaHca.

TexHuueckne yCTpOWCTBA M MNPAKTUYECKOE IPUMEHEHHE: TUTPOMETP U
IICUXPOMETP, KaJOPUMETP, TEXHOJOTHH IMOIYYEHUS] COBPEMEHHBIX MATEPUAJIOB, B
TOM YHCJIE HAHOMATEPHUAIOB, U HAHOTEXHOJIOT U H.

Jlemoncmpayuu

CBoiicTBa HACHILIEHHBIX TAPOB.

Kunenuve npv noHWKEHHOM [1aBJICHUU.

Crioco0bl u3MepeHuns BIaXXHOCTH.

HaGnronenne HarpeBaHus U MJIaBJICHUS KPUCTAUIMYECKOTO BEIIECTBA.

JleMOHCTpauys KpUCTaJIOB.

Vuenuueckuii sxkcnepumenm, nabopamopHvie pabomoi

N3MepeHne OTHOCUTENBHOM BIIAXKHOCTH BO3/yXa.

Pa3nen 4. JiekTpoAUHAMHUKA
Tema 1. dnekmpocmamuxa
OnexTpuzanus Tel. OIeKTpudeckuil 3apsa. JlBa Bua DIEKTPUUECKHX
3apsanoB. [IpoBOAHWKHM, TUAIEKTPUKH M TIOTYMPOBOJHHUKU. 3aKOH COXPaHCHHS
AIIEKTPUYECKOTO 3apsija.
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B3anmoperictBue 3apsanoB. 3akoH Kynona. TodeuHbIi JIEKTPUUYECKUM 3apsia.
Onekrpuueckoe rmone. Hanpsok€HHOCTh — dyekTpuueckoro mois.  lIpuHiun
CYIIEPHO3ULUU DIIEKTPUYECKUX IT0JIeU. JIMHUM HANPSKEHHOCTH DIIEKTPUYECKOIO
TOJISL.

Pabora cunm  anmekrpocratudeckoro  moisa.  llotenmuman.  PasHocThb
noTeHuuanoB. [IpOBOAHMKM M AMDIEKTPUKH B DIIEKTPOCTATUYECKOM IIOJIE.
JlupnexkTpuyeckass IpOHUIIAEMOCTb.

DnekTpoeMKOCTh. KoHeHcaTop. DNEeKTpOEMKOCTh IIOCKOTO KOHJIEHCATOPA.
DHeprus 3apsiKEHHOTO KOHJIEHCATOPA.

TexHuuyeckne yCTpOMCTBA M MPAKTUUYECKOE IPUMEHEHME: JIIEKTPOCKOIL,
ANEKTPOMETpP, DJEKTPOCTATUUECKass 3alluTa, 3a3eMJIEHHUE HIIEKTPOINpPHOOpPOB,
KOHJICHCATOP, KONMMPOBAIbHBIN annapar, CTpyHHbIA IPUHTED.

Jlemoncmpayuu

Y CTpOoNCTBO M IIPUHIUIT JEUCTBUS DIIEKTPOMETPA.

B3anmopelicTBue Ha3IEKTPU30BAHHBIX TE.

DIEKTPUYECKOE T10JIE 3aPSIKEHHBIX TEJL.

[IpoBOAHUKH B DJIEKTPOCTATUYECKOM IIOJIE.

DneKTpocTaTuuecKas 3aluTa.

JIMPNEKTPUKH B AIEKTPOCTATUYECKOM IIOJIE.

3aBUCUMOCTh 3JIEKTPOEMKOCTH IUIOCKOTO KOHJAEHcaTopa OT IUIOLIAIu
IJIACTUH, PACCTOSIHUS MEXK1y HUMHU U TUDJIEKTPUUECKON TPOHUIIAEMOCTH.

DHeprus 3apsiKEHHOT0 KOHJIEHCATOpA.

Vuenuueckuii sxcnepumenm, nabopamopHsie pabomoi

N3mepenue 31eKTpoEMKOCTH KOHAEHCATOPA.

Tema 2. Ilocmoannstii Inekmpuyeckuit mok. Toxu é paznuunwix cpeoax

DNEeKTpUYECKU TOK. YCIOBUA CYLIECTBOBAHUSA BJIEKTPUUYECKOIO TOKA.
Hcrounuku Toka. Cuia toka. [locTossHHBIN TOK.

Hanpsixenne. 3akon OMa 17151 ydacTKa LEIH.

DONEKTPUYECKOE COMPOTUBJICHUE. YAEIBHOE CONPOTUBIECHUE BEILECTBA.
IlocnenoBarenpHOE, IapAJLIEIBHOE, CMEIIAHHOE COEIUHEHHUE IIPOBOJHUKOB.

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

DNEeKTpOJABIKYIAsl CHJIa U BHYTPEHHEE CONPOTHBJIEHUE HCTOYHUKA TOKA.
3akoH OMa [J1s MOJTHOM (3aMKHYTOM) AieKTpruyeckoi nenu. KopoTrkoe 3aMbIKaHuUE.

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

DNEeKTpUYeCKU TOK B BakyyMe. CBOMCTBA AJIEKTPOHHBIX MTYYKOB.

[TonynpoBogHUKM. CoOcTBeHHas 151 IIPUMECHAs MPOBOAUMOCTD
noynpoBoAHUKOB. CBoiicTBa p—N-niepexona. [lomynpoBoiHUKOBBIE TPUOOPHI.
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ONEeKTpUYECKMA TOK B  pAacTBOpax M  paciulaBax  dJIEKTPOJIMUTOB.
DIEKTPOIUTUYECKAS AUCCOLUALINA. DIEKTPOIIN3.

DJIEKTpUUYECKUI TOK B Ta3zax. CaMOCTOSATENbHBIH M HECAMOCTOSATEIbHBIN
paspsan. Monuus. [nazma.

TexHuyeckue YyCTpOMCTBA M INPAKTUYECKOE IMPUMEHEHUE: aMIepMeTp,
BOJITMETP, pPEOCTaT, HWCTOYHMKU TOKA, OAJIEKTPOHArpeBaTelIbHbIE MPUOOPHI,
ANEKTPOOCBETUTENbHBIE TPUOOPHI, TEPMOMETP COMPOTUBIIECHUS, BAKYYMHBIH AUO/,
TEPMHUCTOPHI U (POTOPE3UCTOPHI, MOTYINPOBOJHUKOBBIN N0/, TalbBaHUKA.

Jlemoncmpayuu

N3mepenue cuiibl TOKa U HANPSKEHUS.

3aBUCUMOCTh CONPOTHUBJICHUS IUIMHAPUYECKUX TPOBOJHUKOB OT JIJIMHBI,
IUIOLLAIN MTONIEPEYHOr0 CEYEHUS U MaTepHaa.

CmemaHHOe COeIMHEHNE TPOBOHUKOB.

[IpsmMoe wu3MepeHue dIeKTpoABWKyHIEH cuibl. KOpoTkoe 3aMbIKaHuE
rajbBaHUYECKOTO JIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTUBIICHUS.

3aBUCHMOCTH CONPOTUBIICHHSI METAJUIOB OT TEMIIEPATYPHI.

[IpoBOAUMOCTB 3JIEKTPOJIUTOB.

HckpoBoii paspsl U MPOBOJAUMOCTb BO31yXa.

OnHOCTOPOHHSSI IPOBOJIUMOCTD THO/IA.

Vuenuueckuii sxkcnepumenm, nabopamopHvie pabomoi

N3ydeHne cMemanHoro COeIMHEHUs PE3UCTOPOB.

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

HaGmonenue snekTposusa.

MexnpeaMeTHbIe CBSI3H

N3yuenue kypca ¢usuku 6a3oBoro ypoBHA B 10 Kitacce OCYIIECTBISETCS C
Y4ETOM COJAEPKATEIBHBIX MEXIPEAMETHBIX CBSI3€M C KypcamMyu MaTEeMAaTHKH,
OMoNOTHHU, XUMHH, TeoTpadUu U TEXHOJIOTUH.

Meowcnpeomemmnvle nousamus, CBA3aHHBIE C U3YYEHUEM METOJOB HAY4YHOTO
MO3HAHUsA: SIBICHUE, HAay4HbIH (akT, rumore3a, (hU3MYECKash BEIMYMHA, 3aKOH,
TEopusl, HaOIIOAEHUE, SKCIEPUMEHT, MOJECINPOBAHUE, MOJIEb, U3MEPEHUE.

Mamemamuka: penieHue CHCTEMBbl YypPAaBHEHM, JHHEWHas (QYyHKIUS,
napabona, runepOona, ux rpaduKu U CBOMCTBA, TPUTOHOMETPHUECKHE (DYHKIIHH:
CHUHYC, KOCHHYC, TAHT€HC, KOTAHI'€HC, OCHOBHOE TPUI'OHOMETPUYECKOE TOXKAECTBO,
BEKTOPBI U UX MTPOEKIIMU HA OCU KOOPAUHAT, CIIO)KEHUE BEKTOPOB.

Buonoeusa: MexaHM4ecKoe IBWKEHHE B >KMBOW mpupoze, Auddysus, ocMoc,
TEMJI000MEH KUBBIX OPTaHU3MOB (BHUJIbI TEIUIONEPENAUYH, TEILUIOBOE PABHOBECHE),
AJIEKTPUYECKUE SBJICHUS B KUBOU IPUPOJIE.
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Xumus: TUCKPETHOE CTPOEHUE BEILIECTBA, CTPOCHUE ATOMOB U MOJIEKYJ, MOJIb
BEIIECTBA, MOJISIPHAs Macca, TEIUIOBbIE CBOMCTBA TBEPABIX TEN, KUIAKOCTEH H
ra3oB, JJIEKTPHUYECKHE CBOMCTBA METAJUIOB, JJIEKTPOJIUTHYECKAs AUCCOLMALNA,
rajJbBaHUKA.

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

Texnonoeus: npeoOpa3zoBaHUE IBIKEHUN C HUCIOJIB30BAHHEM MEXaHHU3MOB,
y4€T TPEHUS] B TEXHUKE, MOAIIMIHUKHA, HCIOJb30BAHUE 3aKOHA COXPAHECHUS
UMITyJIbCa B TEXHUKE (pakeTa, BOJOMET M Jpyrue), JBUTATE]Ib BHYTPEHHEIO
cropaHusi, mapoBasi TypOvuHa, OBITOBON XOJOAWIBHUK, KOHAUITMOHEDP, TEXHOJIOTUH
MOJIyYCHUSI COBPEMEHHBIX MATEPUAJIOB, B TOM YHCJIE HAHOMATEpPUAIOB, W
HAHOTEXHOJIOTHH, DJEKTPOCTATUUECKasl 3allliTa, 3a3eMJICHUE JJIEKTPONPUOOPOB,
KCEPOKC, CTpYUHBIN MIPUHTED, 3JIEKTPOHATPEBATEIbHBIC puOOPHI,
AIEKTPOOCBETUTEIbHBIE TPUOOPHI, TAIbBAaHUKA.

11 KJIACC

Paznen 4. JiaekTpoguHaMHuKA

Tema 3. Macnummnoe none. IneKmpomacHuUmMHas UHOYKYUA

[locTositHHBIE ~ MarHuThl.  B3anMonelcTBME  NOCTOSIHHBIX ~ MAarHHUTOB.
MarnutHoe mone. Bekrop MarHuTHOM wuWHAYKUWU. [IpuHUUMI cynepno3unuu
MAarHUTHBIX MOJel. JIMHMM MarHuTHOW MHAYKUMU. KapTuHa JMHUNM MarHUTHOU
WHIYKUIWH TO0JIS TOCTOSIHHBIX MarHUTOB.

MarnutHOe T0JI€ TPOBOAHMKA C TOKOM. KapTuHa JMHUN WHAYKUUU
MAarHUTHOTO TMOJsi JJIMHHOTO MPSAMOr0O MPOBOAHUKA U 3aMKHYTOI'O KOJIBIIEBOTO
IPOBOJIHHKA, KAaTyIIKU ¢ TOKOM. OnbIT DpcTtena. BzauMoaencTeie mpoBOJHUKOB C
TOKOM.

Cuna AMnepa, €€ MOJlyJIb U HampaBJICHHUE.

Cuna Jlopenna, e€ MOJIyJib M HallpaBlieHUE. [[BHKEHUE 3apsiKEHHOW YaCTHUIIbI
B OJTHOPOJTHOM MarHuTHOM I1oje. PaGoTa cunsl Jlopenma.

SIBrieHne 3JIEKTPOMAarHUTHOM MHAYKUMU. [IOTOK BeKTOpa MarHUTHOU
UHIYKIUA. OJIEKTPOABMXKYIIAA CWIAa HWHAYKUUHU. 3aKOH 3JIEKTPOMArHUTHOMN
naaykuuu Gapanes.

BuxpeBoe nanekTpuyeckoe moJie. ONEKTPOABUKYIIAs CHIA HHIYKUIHH B
MIPOBOJHHUKE, IBUKYIIEMCS ITOCTYIIATEIBHO B OJJHOPOJHOM MArHUTHOM IIOJIE.

[IpaBuno Jlenua.

NHnykTuBHOCTh.  SIBIEHHME CaMOMHAYKIMHU. OJIEKTPOJABIKYIIAs  CHIIA
CaMOMHIYKIINH.

DHEPrusi MArHUTHOTO MOJIA KaTYIIKU C TOKOM.

DJIEKTPOMArHUTHOE TOJIE.
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TexHuyeckue yCTPOWCTBA M IPAKTUYECKOE IIPUMEHEHHUE: II0CTOSIHHBIE
MAarHuThbl, DJJEKTPOMArHUTHI, JJIEKTPOABUIATENb, YCKOPUTEIU JJIEMEHTAPHBIX
YacCTULl, MHAYKIIMOHHAS NIEYb.

Jlemoncmpayuu

OmneIiT Opcrena.

OTKIJIOHEHHE 3JIEKTPOHHOT'O MyYKa MarHUTHBIM IIOJIEM.

JIMHMY MHIYKIIMU MarHATHOTO MOJIS.

B3aumopericteue 1ByX NPOBOJIHUKOB C TOKOM.

Cuna Amnepa.

JelictBue cuiibl JIopeHIia Ha HOHBI DJIEKTPOJIUTA.

SIBneHne 3NEKTPOMAarHUTHOM MHYKIIMH.

IIpasuno Jlenua.

3aBUCHMOCTD JJIEKTPOABMKYIIEH CHUJIbI UHAYKIUU OT CKOPOCTH MU3MEHEHUS
MAarHMTHOT'O IOTOKA.

SIBiIeHMEe CaMOMHIYKIIUU.

Vuenuueckuii sxcnepumenm, nabopamopmvie pabomol

N3ydyeHrne MarHuTHOrO OIS KaTYIIKHA C TOKOM.

HccnenoBanne AeUCTBUS IOCTOSIHHOIO MarHUTa Ha PaMKy C TOKOM.

NccenenoBanve siBIeHUs dJIEKTPOMAarHUTHOW UHAYKIUU.

Pasnen S. KoneOanusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmMpoOMAZHUNIHbLE KOJ1eOAHUA

Konebarenbnass  cuctema.  CBOOOJHBIE  MeXaHWYEeCKHe  KoyeOaHHUs.
I'apmonndeckue komebanus. Ilepuon, vactora, ammuutyga u ¢aza KoneOaHUH.
[IpyxuHHBI MasgTHUK. MaTeMaTHUYECKUN MAasiTHUK. YPaBHEHHE TaPMOHHYECKUX
kosneOanuii. [IpeBpalieHne SHepruy Mpyu rapMOHUYECKUX KOJICOAHHSX.

Konebarenbubiit koHTyp. CBOOOIHBIE AJIEKTPOMArHUTHBIC KOJeOaHHS B
UJCATHbHOM KOJIe0aTeTbHOM KOHType. AHAJIOTUsS MEXKIYy MEXaHWUYECKUMH H
ANEKTpOMarHuTHeIMA KoJeOanusimu. Dopmyna Tomcona. 3akoH coOXpaHEHUS
HHEPTUU B UJCATHHOM KOJIEOATeIbHOM KOHTYDE.

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

Ilepemennbiii  TOk. CHUHYCOMIANbHBIA TEPEMEHHbIH TOK. MOIIHOCTD
MEPEMEHHOT0 TOKAa. AMIUIMTYJTHOE€ U JCHCTBYIOIlEE 3HAYEHUE CHJIbI TOKa M
HaIpPSKEHUS.

Tpaucdopmarop. [IponsBoacTBo, mepenada U MOTPEOIICHUE AIEKTPUUECKOU
SHEPIruM. DKOJOTMYEeCKUE PUCKU MPHU MPOU3BOJCTBE 3JeKTpodHepruu. Kynbrypa
MCIIOIb30BaHUS AIEKTPOIHEPTUH B TOBCEITHEBHOM KU3HH.
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TexHuyeckue yCTpOMCTBA M IPAKTUYECKOE IIPUMEHEHHUE: DJIECKTPUUECKUU
3BOHOK, T€HEPATOP NEPEMEHHOIO TOKA, JIMHUU AJIEKTPONEPEaay.

Jlemoncmpayuu

UccnenoBanne napaMeTpoB KoJjieOaTenbHONW CHUCTEMBI (MPY>XUHHBIA WIH
MaTeMaTUYeCKUM MasiTHUK).

HaGmonenue 3aTyxaronmx KojaeoaHu.

HccnenoBanue CBOWCTB BBIHYKICHHBIX KOJIEOAHUH.

HaGmonenue pesonanca.

CB0OOIHBIE AJIEKTPOMArHUTHBIE KOJIEOAHMUSI.

OcuuorpaMmbl (3aBUCUMOCTH CUJIBI TOKA M HAMPSDKEHUSI OT BPEMEHU) st
AIEKTPOMArHUTHBIX KOJICOAHUIA.

Pe3oHanc mnpum mocnenoBaTENbHOM COEAMHEHWUM PE3UCTOpA, KaTYIIKU
WHJIYKTUBHOCTH U KOHJIEHCATOPA.

Mogenb TMHUY JJIEKTPONEPEAAUH.

Vuenuueckuii sxkcnepumenm, nabopamopHvie pabomoi

HccnenoBanue 3aBUCUMOCTU MEPUOA MalbIX KoieOaHM Tpy3a Ha HUTH OT
JUTMHBI HUTH M MaccChl Tpy3a.

HccnenoBaHne NEpeMEHHOIO0 TOKa B LEMM W3 TOCIEI0BATEIBHO
COEIMHEHHBIX KOHAEHCATOPA, KaTYIIKHA U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmMpPOMAZHUNIHbBLE 6OTIHbL

MexaHnueckue BOJIHBIL, yCIOBHS pacnpoctpaHenus. llepuon. CkopocTb
pacrpocTpaHeHusi W JiuHa BoJHBL. [lomepeyHble W MOPOJOJIBHBIE BOJIHBIL.
WNuTtepdepenius u nuppaxius MEXaHUIeCKUX BOJH.

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

DNEeKTPOMArHUTHBIE BOJIHBL. Y CJIOBUSl M3JyYECHUS SJIEKTPOMATrHUTHBIX BOJIH.
B3aumuas opuentanus BektopoB E, B, V B snekTpomaruutHoil BoiiHe. CBOMCTBa
AJIIEKTPOMArHUTHBIX BOJIH: OTPA)XXEHHUE, MPEIOMIICHUE, MOJSpHU3aus, AUPpaKius,
unTepdepennrsi. CKOpocTh dJIEKTPOMArHUTHBIX BOJIH.

[IIkana 37€KTPOMarHUTHBIX BOJIH. [IpuMeHEHHE 3JE€KTPOMAarHUTHBIX BOJIH B
TEXHUKE H OBITY.

[IpuHUMIIBI paguOCBA3U U TeNEBUICHUS. Pannonokanus.

DIEKTPOMArHUTHOE 3arpsI3HEHUE OKPYKAIOLIEH CPEIbI.

TexHuueckne yCTpOWCTBA M NPAKTUUECKOE MPUMEHEHUE: MY3bIKaJIbHbIC
MHCTPYMEHTHI, YJIbTPa3BYKOBasl JMArHOCTHMKAa B TEXHHUKE W MEJUIIMHE, pajap,
paauonpuéMHUK, TeJIeBU30p, aHTeHHa, TenedoH, CBY-niedn.

Jlemoncmpayuu

OO0pazoBaHue U pacpoCTpaHEHUE MTOTIEPEUHBIX U MTPOIOJIBHBIX BOJIH.

Koneoburomeecs Te€10 Kak HCTOYHUK 3BYKA.

HaGnronenne orpakeHust U IpesioMIICHUS MEXaHUYECKUX BOJIH.
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HaGmonenue natepdepeHnu u 1uppakiiu MEXaHUMIECKUX BOJIH.

3BYKOBOM PE30HAHC.

HaGnronenre cBSiI3M TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIUTYJIOH U
4acTOTOM KoJieOaHuH.

HccnenoBanne CBOWMCTB  DJIGKTPOMAarHUTHBIX  BOJIH: OTpakKCHHUE,
npesioMJIeHUe, Moaspu3anus, udpakuus, UHTEpPEPEeHLIHS.

Tema 3. Onmuxka

I'eomerprueckass onrtuka. lIpaMonuHENHOE paclpoCTpaHEHUE CBETa B
ogHopoaHou cpexne. JIyu ceera. ToueyHbIi HICTOYHHUK CBETA.

OTtpaxkenue cBeta. 3aKOHbI oTpaxeHHUs: cBeTa. [locTpoeHue nzoOpaxeHuil B
IUIOCKOM 3epKalie.

[Ipenomnenue cBera. 3aKOHBI MpeIOMIIEHUs cBeTa. AOCOMIOTHBIN MOKa3aTeNb
npenomiieHus. [lomHoe BHyTpeHHee oTpakeHue. I[IpenenbHbI Yros MOJHOTO
BHYTPEHHET'0 OTPaKEHUS.

Hucnepcust cBeta. ClnoxHbIM cocTaB Oenoro ceera. L[ger.

CobOuparome W pacceuBaromiyie JuUH3bL. ToHkas JsuH3a. DoKycHOe
paccTosiHUEe W ONTHYEeCKas Cujia TOHKOW JMH3BL. [locTpoeHue wn3o0pa)keHuil B
coOMparIMx U pacceuBaronux JuH3ax. GopMyna TOHKOW JIMH3BL. YBEIUYCHUE,
JaBaeMO€ JIMH30M.

[Ipenensl NPUMEHUMOCTH T€OMETPUYECKON ONTUKH.

BonnoBas ontuka. HWuTepdepenuuss cBera. KorepeHTHble HCTOYHUKH.
VYcnoBust HaOMIOAEHUS MAKCUMYMOB W MHUHUMYMOB B HHTEp(hEpPEHIIMOHHOM
KapTUHE OT ABYX CUH(]A3HBIX KOTEPEHTHBIX UCTOYHUKOB.

Hudpakuus cBeta. JudpaximoHHas peméTka. YcClIoBHE HAOIIOACHUS
[JIABHBIX ~MAaKCUMYMOB TIpM NaJA€HUU MOHOXPOMATHYECKOIO CBETa Ha
TU(OPaKITMOHHYIO PEIIETKY.

[Tomsapuzanus ceera.

TexHuueckne ycTpoWCTBA M NPAKTUYECKOE MPUMEHEHHE: OYKH, JIyIa,
doToanmapar, NPOEKIMOHHBIN ammapar, MHUKPOCKOI, TEJIeCKOI, BOJOKOHHAS
ONTHKA, TU(PPAKITMOHHAS PEIIETKA, TTOJISIPOUI.

Jlemoncmpayuu

[IpsiMonMHEHOE pacpOCTPAHEHUE, OTPAKEHHE U MPEIOMJIIEHUE CBETA.
OnTtuueckue npudopsI.

[TonHOEe BHYyTpeHHEE OTpaxkeHre. Moenb CBETOBOAA.

UccnenoBanne cBOMCTB U300pa’KeHUM B JTMH3AX.

Moaenn MUKpOCKOMa, TeJIECKOMa.

Ha6monenne naTepdepeHInm CBeTa.

HaGmonenue nudpakunuu ceera.

Habnronenue nucnepcun cBeTa.
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[lonyuyeHune cnekTpa ¢ MOMOILIBIO IPU3MBI.

[Tony4yenue cnekTpa ¢ MOMOIIbIO AUPPAKIUOHHOW PEMIETKY.
HaGmronenue noiasipu3anuu CBeTa.

Yuenuueckuii sxcnepumenm, nabopamoprvie pabomoi
N3mepenue nmokazaresns NpeaoMIIEHUS CTEKIIA.
HccnenoBannie cBOWCTB M300paXKeHUI B JIMH3AX.
HaGmronenue nucnepcuu ceera.

Pa3nesn 6. OcHOBBI ClIENMAJIBLHON TEOPUU OTHOCUTEJIbHOCTH

['panumel mpUMEHMMOCTH — KJIaccMueckod — mexaHuku.  [locTynatsl
CHEUAJIbHOW TEOPUM OTHOCUTEIBHOCTH: WHBAPUAHTHOCTH MOJYJS CKOPOCTH
CBETa B BaKyyMe, MPUHIIUI OTHOCUTEIIBHOCTH DUHIIITCHHA.

OTHOCHUTENIHOCTh OJJHOBPEMEHHOCTU. 3aMeJIJIeHUE BPEMEHU M COKpalleHHe
JUTVHBI.

DHEprus U UMNYJIbC PEISITUBUCTCKOW YACTHUIIBI.

CBs13b MacChl ¢ SHEPrUel U UMITYJILCOM PEJIATUBUCTCKOM YaCTUIIBI. DHEPTrus
TTOKOSI.

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 uccienaoBanue Gororddexra. OnbiTel A. I'. CroneToBa. 3aK0HBI
dororddexra. YpaBuenue DitHmrerina ana dotodrddexra. «KpacHas rpaHuia»
dboTorddexra.

JaBnenue ceera. Onwitel I11. H. JIeGenena.

XHUMHYECKOE JICHCTBHE CBETA.

TexHuueckne yCTpoCTBA W MPAKTUYECKOE TMPUMEHEHHEe: (POTOIEMEHT,
dboTomaTunK, colHeUHas 6arapesi, CBETOIUOI.

Jlemoncmpayuu

®dotor(deKT Ha yCTaHOBKE ¢ IIMHKOBOM IIJIACTUHOM.

HccnenoBanne 3akoHOB BHeNTHETO (hoTodddekTa.

Ceetoguog.

Conneynas Oartapes.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmbiTel Pesepdopaa mo paccessHHIO o -4acTHII.
IInanetapnas mogmens aroma. Iloctynatel bopa. M3nydyenue u mnoriomnieHue
(GOTOHOB MpU MEpPEeXoJe aToMa C OJIHOTO YPOBHS SHEPruu Ha Jpyrou. Buisl
criekTpoB. CIIEKTp ypOBHEW SHEPTUHU aTOMa BOAOPOA.
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BosHoBeie cBoiicTBa yactull. Bomusl ne bpoitns. KopmycKyisipHO-BOJIHOBOM
Iyau3M.

CHOHTaHHOE U BBIHYKJIECHHOE U3JIyYCHHE.
TexHuyeckue YCTpPOWCTBA M NPAKTUYECKOE NPUMEHEHHUE: CIEKTPAJIbHBIN
aHau3 (CIEeKTPOCKOM), Jia3ep, KBAHTOBBIA KOMITBIOTED.
Jlemoncmpayuu
Mogens onbita Pezepdopaa.
Onpenenenue JIMHBI BOJIHBI J1a3epa.
HaGmonenne nuHedyaThiX CIEKTPOB U3TyUYEHUS.
Jlazep.
Vuenuueckuii sxcnepumenm, 1abopamopHsie pabomoi
HaGmonenue nuHevaToro cnekrpa.
Tema 3. Amomnoe a0po
OKCIEpUMEHTBI, JOKa3bIBAIOIIME CIOKHOCTh CTpOeHHs sapa. OTKpbITHE
paanoaktuBHOCTH.  OmbiTel  Peszepdopna mo  ompeneneHuo  cocTaBa
paanoakTuBHOro u3nydeHus. CBoiictBa anbda-, Oera-, ramma-u3IydeHUs.
BrustHue painioakTHBHOCTH Ha KMBBIE OPTaHU3MBI.
OtkpeiTHEe TpoTOHAa M HeuTpoHa. Hyknmonnas moxens sigpa ['eitzenGepra—
NBanenko. 3apsag sapa. MaccoBoe unciio sapa. M30Tonsl.
Anbda-pacnan. DIEKTpOHHBIA UM TO3UTPOHHBIM Oerta-pacman. ['amma-
u3NlydeHue. 3aKOH paJuoakTUBHOTO pacraja.
DHeprust CBsI3M HYKJIOHOB B siipe. S nepHbie cuiibl. JledexT maccsl sapa.
Anepnsie peakuuu. Jlenenue u CUHTE3 SAEP.
Anepnsiii peaktop. TepmosmepHbiii cunTe3. [IpobieMbl W TEPCHIEKTHUBBI
SAIEPHON SHEPreTUKUA. DKOJIOTMUECKUE ACIIEKThI SIAEPHOM SHEPTEeTUKHU.
DneMeHTapHble YacTUllbl. OTKPBITHE MO3UTPOHA.
Mertonbl HAOJIIOICHHS ¥ PETUCTPALIAN AIEMEHTAPHBIX YaCTHII.
dyHaaMeHTaIbHbIe B3auMOAeCTBUSA. EAMHCTBO (hr3nveckoit KapTUHBI MUPA.
TexHuueckne ycTpoHCTBa U MPAKTUYECKOE MPUMEHEHHE: JO3UMETP, Kamepa
Bunbcona, siaepHbIil peakTop, aToMHas 6omoa.
Jlemoncmpayuu
Cu€TynK HOHU3UPYIOIIUX YACTHII.
Vuenuueckuii sxcnepumenm, nabopamopmsie pabomol
HccnenoBanne TpekoB 4acTHI] (110 TOTOBBIM (hoTorpadusim).

Pa3nen 8. DiieMeHTHI ACTPOHOMUM U ACTPOPU3UKH

Ortanbl pa3BuTUs acTpoHoMuu. [IpukianHoe 1 MUPOBO33PEHUECKOE 3HAUCHHE
ACTPOHOMHH.
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Bun 3Bé3nHoro nHeba. Co3Be3gusi, sipKUe 3BE3NBI, IUIAHETHI, UX BHUJIUMOE
JBH>KCHUE.

Conneynas cucrema.

Connne. ConHeuHass akTUBHOCTh. Mctounuk sHeprun CoyiHIA M 3BE3.
3BE3MIBI, UX OCHOBHBIE XapPAaKTEPUCTUKH. [[narpamMma «CHEKTpajJbHBIA KIacC —
CBETUMOCTBY». 3BE3bl TJIAaBHOW IMOCIEIOBATEIbHOCTH. 3aBUCUMOCTh «Macca —
CBETUMOCTB» JJIsl 3BE3]] TJIaBHOM IMOCIEIOBAaTEIbHOCTU. BHYTpEeHHEE CTpOCHHUE
3BE31. COBpEMEHHBIC MPEJCTABIECHUS O MPOUCXOXKICHUU U 3Boitonnu CoiHLa U
3BE31. DTanbl )KM3HU 3BE3.

Mnineunsiii Ilyte — Hama I'anaktuka. Ilonoxkenne u nBuxeHue CoJiHIA B
lNamaktuke. Tunsl ramaktuk. Paguoranaktuku u kBazapbl. YEpHBIE IBIPHI B SApax
rajakTHK.

Bcenennas. Pacmupenue Beenennoit. 3akon Xa66sa. Pazberanue ranakTuk.
Teopus bosbiioro B3peiBa. PeaukroBoe usinydeHue.

Macmrabnas ctpyktypa Beenennoit. Metaranakruka.

Hepeménnbie mpoOaeMbl aCTpOHOMUH.

Vuenuuecxkue nabnooenus

HaGmonennst HeBOOPYKEHHBIM TJIa30M C HCIOJIB30BAaHUEM KOMITBIOTEPHBIX
NPWIOXKEHUM JIs ONpe/ieNieHUs MOJI0OKEHUsI HeOECHBIX 00bEKTOB Ha KOHKPETHYIO
JaTy: OCHOBHBIE cO3Be311s1 CEeBEpHOTO MOMYMIApUs U SIPKUE 3BE3IBI.

Ha6monenus B Teneckon JIyHsl, miianet, Miteunoro IlyTu.

O600maromnee MOBTOpPeHUE

Ponb Qu3ukm ©u acTpoHOMHMM B SKOHOMUYECKOH, TEXHOJIOTHYECKOM,
COLIMAJILHOM U THUYECKOU cdepax AeSTEIHLHOCTA Ye0BEKa, POJIb U MECTO (HU3UKU
U aCTPOHOMHUH B COBPEMEHHOW HAyYHOW KapTHHE MHUpPA, POJIb (PU3HUECKON TCOpUHU
B (OpPMUPOBAaHWM TMPEJACTABICHUH O (HU3NYECKOW KapTUHE MHpa, MECTO
dusznueckor KapTUHBI MHpa B OOIIEM sy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEACTaBJICHUIN O TIPUPO/IE.

Me:xknpeaMeTHbIe CBA3H

Nzyuenue kypca ¢usuku 6a3oBoro ypoBHsA B 11 Kiacce OCyIECTBISETCS C
YYETOM COAEPKATEIBbHBIX MEXIIPEIMETHBIX CBS3€d C KypcaMH MAaTEMATHUKH,
OWoNoTNU, XUMHH, TeoTpaduu U TEXHOJIOTUH.

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

Mamemamuka: pelieHUEe CUCTEMbl YPAaBHEHUW, TPUTOHOMETPUUYECKUE
(GYHKIIUU: CHHYC, KOCHHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHUECKOE
TOXIECTBO, BEKTOPBI M MX MPOEKUMH HA OCH KOOPAWHAT, CIO0KEHHUE BEKTOPOB,

19



MPOU3BOJIHBIE DJIEMEHTApHBIX (PYHKIMM, NPU3HAKU TOAOOUS TPEYTOJIHLHUKOB,
onpeiesieHne MIoNaau IIOCKUX GUryp u oobEmMa Ted.

buonoeus: »snekTpuueckue SBICHUS B JKUBOM NpHUpOJE, KojieOaTelbHBbIC
JIBUKECHUS B )KMBOU NMPUPOJE, ONTUYECKUE SBJICHUSA B )KUBOU NMPUPOJIE, ACUCTBUE
paaualuy Ha )KUBBIE OPTaHU3MBI.

Xumus: CTPOEHHE aTOMOB U MOJIEKYJI, KPUCTAJUIMYECKAs] CTPYKTYpa TBEPIBIX
TEJN, MEXaHU3Mbl O0Opa30BaHMUS KPUCTAUIMYECKONM pEHETKH, CIEKTPaJbHBIMI
aHAJIU3.

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

Texnonoeus: JNUHUAM DIEKTPONEPENAY, TEHEPATOP MEPEMEHHOIO TOKa,
3JIEKTPOABUTaATENIb, WHIYKUHMOHHAS II€Yb, pajap, PaJIUuONPUEMHHUK, TEJIEBU30D,
anteHHa, tenedoH, CBY-meub, MPOSKIIMOHHBIN ammapar, BOJOKOHHAs OITHKA,
COJIHEUHas OaTapes.
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IINTAHUPYEMBIE PE3YJbTATHBI OCBOEHHMA INIPOI'PAMMBI 110
OU3UKE HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

OcBoenne yuebHOro mpeamera «®Pu3nWka» Ha YPOBHE CpeIHEro oOIIeTo
oOpazoBanus (6a30BbI YPOBEHB) JOJKHO OOECIEUUTHh TOCTUKEHUE CIETYIONTUX
JUYHOCTHBIX, METAIIPEAMETHBIX M MPEIMETHBIX 00pa30BaTEIbHBIX PE3YIbTATOB.

JIMUHOCTHBIE PE3YJIBTATHBI

JIn4HOCTHBIEC PE3YyIbTAThl OCBOCHUS yueOHOro npeamera «Duznkay T0IKHBI
OTpakaThb TOTOBHOCTh M CIIOCOOHOCTh OOYYAIOIIUXCS PYKOBOJCTBOBATHCS
chopMUPOBAHHOW BHYTPEHHEHW TMO3UIMEH JIMYHOCTH, CUCTEMOW IIEHHOCTHBIX
OpUCHTAIIMH, TIO3UTHUBHBIX BHYTPEHHHX  YOEXKIECHHH, COOTBETCTBYIOIIUX
TPAJAUIMOHHBIM IIEHHOCTSIM POCCHUHUCKOTO OOIECTBA, PACIIUPEHUE >XU3HEHHOTO
ONbITa M OMbITA JIEITEIBHOCTH B MPOIIECCE peaan3allid OCHOBHBIX HaIpPaBJICHUU
BOCIUTATEIbHOU IESATEILHOCTH, B TOM YHCJIE B YACTHU:

1) rpa’KaaHCKOr0 BOCIMTAHUSA:

c(hOpMUPOBAHHOCTb IPAXKAAHCKOM MO3UIIMM 00YJaIOIIEeTOCs KaK aKTUBHOTO U
OTBETCTBEHHOTO YJIEHA POCCUMUCKOTO OOIIECTBa;

OPUHITHE  TPAJAMIMOHHBIX  OOIIEYEIOBEYECKUX T'yMAaHUCTUYECKUX |
JEMOKPAaTUYECKUX [IEHHOCTEM;

TOTOBHOCTh BECTH COBMECTHYIO AEATEIBHOCTh B MHTEPECAX TIPakITAHCKOIO
o0IIecTBa, y4aCTBOBATh B CAaMOYIIPABIEHUH B 00pa30BaTelIbHON OpraHU3allly;

YMEHHUE B3aUMOJIECTBOBATh C COLMAIBHBIMU UHCTUTYTAMU B COOTBETCTBUU C
uX (QYHKIMSIMU U HA3HAUYCHUEM;

TOTOBHOCTh K TyMaHUTAapHOM U BOJIOHTEPCKOMN AEATEIbHOCTH;

2)IaATPUOTHYECKOr0 BOCTIUTAHUS

c(hopMHUPOBAaHHOCTH POCCUUCKOM TPaK1aHCKOMN UJICHTUYHOCTH,
MaTpUOTU3MA;

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

3)1yXOBHO-HPABCTBEHHOI0 BOCIIMTAHUS:

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ’TUUYECKOTO TMTOBEICHUS;

CIIOCOOHOCTh OIICHWBATh CHUTYAaIlMI0O M TMPUHUMATh OCO3HAHHBIC PEIICHWS,
OPUEHTHUPYSACh HAa MOPAJIbHO-HPABCTBEHHbIE HOPMBI M LIEHHOCTH, B TOM YHUCJE B
NESTENbHOCTHA YYEHOTO;

OCO3HaHHE JIMYHOTO BKJIaJa B IOCTPOCHHUE YCTOMYUBOTO OYAYIIETO;

4)3cTEeTUYECKOr0 BOCIIMTAHMS :

3CTETUYECKOE OTHOIIEHWE K MUPY, BKIIFOYasl 3CTETUKY HAYYHOIO TBOPUYECTBA,

MpUCYIIETo (PU3NYECKON HAYKE;
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5)TpyaoBOro BOCIMTAHMS:

MHTEPEC K pas3IMyHbIM cepaMm NpodhecCHOHANbHOU IEeATEIbHOCTH, B TOM
YHCJI€ CBSI3aHHBIM C (PU3MKOM U TEXHUKOH, YMEHHE COBEPIIATh OCO3HAHHBII BHIOOD
Oynymieit mpodeccuu U peaau3oBbIBaTh COOCTBEHHBIE KU3HEHHBIE TUIaHBI,

TOTOBHOCTh M CIIOCOOHOCTh K O0Opa30BaHUIO U caMOOOpa30BaHUIO B 00JaCTH
(bU3UKHM HA TPOTS>KEHUU BCEH JKU3HU;

6)3K0J1I0rH4eCKOro BOCIIUTAHMS:

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

IJIAHUPOBAHUE U OCYILECTBIICHUE JCUCTBUM B OKPYKAIOWIEN CPEJC HA OCHOBE
3HAHMS 1leJIel YCTOMYMBOTO Pa3BUTHS YEIOBEUECTBA;

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

7)IIeHHOCTH HAYYHOI'0 NMO3HAHUS:

c(OpMHPOBAHHOCTH MHUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS (PU3HUECCKON HAYKH,

OCO3HAHHME IEHHOCTH HAy4YHOW JESTEeIbHOCTH, TOTOBHOCTH B IpoIlecce
U3y4eHHs]  (UBMKH  OCYHIECTBISATH  NPOEKTHYIO U HCCJEI0BATEIbCKYIO
NEeATENbHOCTh UHINBUAYAIBHO U B TPYIIIIE.

METAIPEJMETHBIE PE3YJIBTATbBI

ITo3HaBaTe/ibHBbIE YHUBEPCAJIbHbIEC Y4eOHbIE 1eHCTBUSA
ba3oBble JJoruyeckue JelcTBUS:
CaMOCTOSITEIbHO  (OPMYJIMPOBAaTh M aKTyaJu3UpOBaTh  IpodiieMy,
paccMmaTtpuBaTh €€ BCECTOPOHHE;
ONpeAeisaTh ILENU ACATCIIbHOCTH, 3a7aBaTh IapaMeTpbl U KPUTEPUU HUX
JIOCTHOKCHHS,
BBISIBIIATE  3aKOHOMEPHOCTH M IPOTUBOPEYHS B  pPacCMaTpHBAEMBIX
(bu3HUECKUX SIBICHUSX;
pa3pabaTeiBaTh INIAH PEIICHHUS MPOOJIEMBbI ¢ YY4ETOM aHAIHM3a HUMEIOIIHXCS
MaTEpUATBHBIX U HEMATEPUAITBHBIX PECYPCOB;
BHOCUTH KOPPEKTHUBBI B JEITEIbHOCTD, OLIEHUBATH COOTBETCTBHUE PE3YJIHLTATOB
LEJISIM, OLIEHUBATh PUCKH MOCJIEICTBUM JESITEIbHOCTH;
KOOPAWHUPOBaTh W  BBINOJHATH pabOTy B  YCIOBHSX  peajbHOTrO,
BUPTYAJILHOTO U KOMOMHUPOBAHHOTO B3aUMOCHCTBUS,
pa3BUBATh KPEATUBHOE MBIILICHUE MPU PEIICHUH KU3HEHHBIX MPOOJIEM.
ba3oBble ucciiegoBarTejIbCKue 1eCTBHUA .
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BJIAJIETh HAYYHOW TEPMHUHOJIOTHEH, KIIIOUEBBIMH MOHATUAMH M METOJaMHU
(u3nUecKOl HayKu;

BJIJIETh HaBBIKAMH y4€OHO-MCCIIEOBATENIbCKON M MPOCKTHON JEITEILHOCTH
B 00y1acTu (PU3UKH, CIIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITENIbHOMY MOUCKY
METOJIOB pEIICHHS 3a1ad (U3NYECKOTO COJACP)KAHUS, MPUMEHEHHIO Pa3INIHBIX
METOJIOB TTO3HAHUS;

BIAJIETh BHJAMHU JIEATEIBHOCTH IO TMOJYYCHHUIO HOBOTO 3HAHUS, €ro
WHTEpIpEeTaluy, MpPeoOpa3oBaHUI0 W TPHUMEHEHUI0O B PA3NIUUYHBIX YYeOHBIX
CUTYaIUsX, B TOM YHCIIC TIPU CO3AaHUH YI€OHBIX MPOCKTOB B 00JIACTH (PUUKH;

BBISIBIIATH [IPUYMHHO-CIICJACTBEHHBIC CBS3M W aKTyaJH3WpOBaTh 3ajady,
BBIJIBUTaTh THIIOTE3y €€ pEIIeHHs, HAXOAHWTh apryMEHTHI JJIs JI0Ka3aTelbCTBa
CBOMX YTBEP)KJICHUH, 3a/1aBaTh MapaMeTPbl U KPUTEPUH PEIICHUS;

aHAIM3UPOBATh TMOJYYCHHbIE B XOJE peUIeHHs 3a7add pe3yJbTaThl,
KPUTHYECKU OIIEHWBATh UX JOCTOBEPHOCTH, MPOTHO3MPOBATH U3MEHEHHUE B HOBBIX
YCIIOBUSIX;

CTaBUTh M (OPMYIHUPOBATh COOCTBEHHBIC 3aJaud B 00pa30BaTEIHHOMN
JESITETLHOCTH, B TOM YHCJIC IPU U3yYEeHUHU (U3HKH,

JaBaTh OIICHKY HOBBIM CHUTYAIIHsIM, OIICHHBATh MPHUOOPETEHHBIN OTIBIT;

YMETh TMEPEHOCUTh 3HaHUS 1O (U3MKE B TPAKTHUYECKYIO 00J]acTh
KU3ZHEEATETHHOCTH;

yYMETh HHTETPUPOBATH 3HAHUS U3 Pa3HBIX MIPEIIMETHBIX 00JIacTel;

BBIIBUTATh HOBBIE UJIEH, MPEIaraTh OpUrHHAIbHbBIE TTOJIXOIbI U PEIICHUS;

CTaBUTH IPOOJIEMBI U 33]1a4H, JIOMYCKAIOUME aTbTePHATUBHbBIC PEIICHHUS.

PabGora ¢ undgopmanmeii:

BJIa/IETh HaBBIKAMH TMOJy4deHUs WH(opManuu (U3HUecKOro CoAep>KaHus U3
UCTOYHUKOB Pa3HBIX THUIIOB, CaMOCTOSITEILHO OCYIIECTBIATh TOUCK, aHaJIN3,
CUCTEMATH3alMI0 W HMHTEPIPETAli0 MHGOPMAIMU Pa3IMYHBIX BUIOB U (HOpM
MPEICTaBICHNUS;

OLIEHUBATh JOCTOBEPHOCTh HH()OPMALINH;

UCIIONIb30BaTh  CpPEACTBA  HMH(POPMAIMOHHBIX W KOMMYHHKAIIMOHHBIX
TEXHOJIOTUW B PEIICHUU KOTHUTUBHBIX, KOMMYHUKATHBHBIX M OPTaHU3AI[MOHHBIX
3a1a4 ¢ COOJIOJICHHEM TpeOOBaHUN DProHOMHUKH, TEXHUKH O€301acHOCTH,
TUTUEHBI, pPecypcocOepekeHusi, MPaBOBBIX ©  ATHUYECKUX HOPM, HOPM
nH()OPMAITMOHHON 0€30MaCHOCTH;

CO3/1aBaTh TEKCThl (U3UUYECKOTO COACpNKAaHUS B pa3IMYHbIX (opmaTax c
y4€TOM Ha3zHa4YeHHS WH(OpPMAIUU U TIEJIEBOM ayJUTOPUHU, BBIOUPAs ONTUMATHHYTO
dbopMy mpecTaBIeHUS U BU3yaTU3aIIHH.
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KoMMyHuKaTHBHBIC YHUBEPCAJIbHbIC YUeOHbIC 1eiiCTBUSA:

OCYLIECTBJISITh OOIIEHHME Ha Ypokax (U3MKM U BO BHE-YpPOUHOMU
NEATEIbHOCTH;

pacno3HaBaTh MPEANOCHUIKM  KOH(MJIUKTHBIX CUTyallud W CMsr4yaTh
KOH(DJIUKTBHI;

Pa3BEPHYTO M JIOTMYHO M3JIaraTb CBOKO TOYKY 3PEHUS C HCIIOJIb30BaHUEM
A3BIKOBBIX CPEJICTB;

NOHUMAaTh U HCHOJB30BaTh MPEUMYLIECTBA KOMAaHIHONW W WHIWBHUAYaJbHOU
paboThI;

BbIOMpATh TEMAaTUKy M METOJIbl COBMECTHBIX IEWCTBUU C YUYETOM OOIIMX
MHTEPECOB U BO3MOKHOCTEMN Ka)KJI0TO WieHa KOJUIEKTHUBA;

OPUHUMATh €M  COBMECTHOM  JAEATEIbHOCTH, OpPraHU30BBIBATH U
KOOPJIMHUPOBATh ACHUCTBHUS IO €€ JOCTHMKEHHUIO: COCTaBIIATh IUIaH ACHCTBHIA,
pacnpenensiTb poyiid ¢ YYETOM MHEHUW YYaCTHUKOB, OOCYXKIATh pe3yJbTaThl
COBMECTHOU paboThI;

OLICHMBAaTh KauyeCTBO CBOErO BKJAJa MU KaXJOr0 YYAaCTHUKA KOMaHJIbl B
001Ut pe3yabTaT Mo pa3pabOTaHHBIM KPUTEPUSIM;

npeayiaraTb HOBBIE TNPOEKThI, OLEHMBATh HJAEH C TMO3HMIUU HOBU3HBI,
OPUTMHAIIBHOCTH, IPAKTUYECKON 3HAYMMOCTH;

OCYLIECTBIISITh ITO3UTHBHOE CTPAaTErM4YE€CKOE IIOBEJECHUE B Pa3IU4HBIX
CUTYalUsIX, IPOSBISATH TBOPUECTBO U BOOOpaKeHHE, ObITh MHUIIMATUBHBIM.

PerynsiTuBHbIe YHHBepcaibHbIe YUueOHbIe AeiicTBUS
Camoopranuszanus:

CaMOCTOSITEJILHO OCYIIECTBIISITh MO3HABATEIBLHYIO NIEATENLHOCTh B 00JIaCTU
GU3UKM M aCTPOHOMMH, BBISBIATH IPOOJIEMBI, CTaBUTh W (HOPMYJIHPOBATH
cOOCTBEHHBIE 3a/1a4H;

CaMOCTOSATETIbHO COCTABJISATH IUIAH PEIICHUS PACUETHBIX M KayeCTBEHHBIX
3aj/1a4, TUTaH BBIMOJTHEHUS MTPAKTUYECKON PabOThl C YYETOM UMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEH U TIPEIITOYTCHHIA;

JIaBaTh OIICHKY HOBBIM CUTYAIUsIM;

pacIIMpATh paMKH Y4eOHOTO MIpeIMEeTa Ha OCHOBE JIMYHBIX MPEATIOUTCHUH;

JienaTh OCO3HAHHBIA BBIOOP, AapryMEHTHUPOBAaTH €ro, OpaTh Ha ce0d
OTBETCTBEHHOCTH 32 PEIICHNUE;

OIICHUBATh MPUOOPETEHHBIN OTIBIT;

crocoO0CTBOBaTh (OPMHUPOBAHUIO U TPOSIBICHUIO JSPYIUINA B 001acTH
($U3HUKHU, TOCTOSTHHO TMOBBIIIATE CBOM 00Pa30BaATEIBHBINA U KYJIbTYPHBIN YPOBEHb.

CaMOKOHTPOJIb, IMOLIMOHAJILHBII UHTEJLJIEKT:
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JaBaTh OIICHKY HOBBIM CHUTYyalHsIM, BHOCUTh KOPPEKTUBHI B NIESATECIbHOCTD,
OIICHUBATh COOTBETCTBHE PE3YIIHTATOB IEIISIM;

BJIQJICTh  HABBIKAMU  IO3HABATEIPHOW  PEQUICKCHU  KaK  OCO3HAHUS
COBEpIAEMbIX JICUCTBUA M MBICTUTEIBHBIX TIPOIECCOB, MX PE3yJbTATOB W
OCHOBAHU;

UCIIOJIb30BaTh MPHUEMBI peIICKCHH I OLIEHKH CUTYallud, BHIOOpAa BEPHOTO
pEIICHHSI;

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

NPUHAMATh MOTHBBI M apryMEHTBl JPYIHMX IIPU aHAJM3e pPEe3yIbTaTOB
NESATEITBHOCTH;

NPUHUMATH ceOsl, TOHUMAasi CBOW HEJOCTATKH M IOCTOUHCTBA;

NPUHUMATh MOTHMBBI M apryMEHTBl JIPYTUX TPH aHajIu3e pPe3yJIbTaToOB
NESATEITBHOCTH;

NPHU3HABATh CBOE MIPABO M MPABO JAPYTHX Ha OIIMOKH.

B mporecce noCTHKEHUS JIMYHOCTHBIX PE3YJBTaTOB OCBOCHUS IMPOTPAMMBI
no ¢u3MKe 1 YpPOBHS cpeaHero oOmero oOpa3oBaHUsS Yy 00YyYarOIIMXCS
COBEPIIECHCTBYETCS HYMOIIMOHATBHBIH WUHTCIIJICKT, IIPE IO Iar afoIui
c(hOpPMUPOBAHHOCTD:

CaMOCO3HAHUS, BKIIOYAIOIIETO CIIOCOOHOCTh MMOHMUMATh CBOE YMOIIMOHAIBHOE
COCTOSIHHE, BUCTh HAIPAaBICHUS Pa3BUTUS COOCTBEHHOW YMOLMOHAIBLHOU ChepHl,
OBITh YBEpEHHBIM B cele;

CaMOpPETYJIMPOBAaHUS, BKIIOYAIOIIETO CaMOKOHTPOJb, YMEHHE TNPUHUMATH
OTBETCTBEHHOCTh 32 CBOE IMIOBEJCHHE, CIIOCOOHOCTh aJanTHPOBAThCSI K
OMOIMOHAILHBIM H3MEHEHHUSM U TIPOSBISATH THOKOCTD, OBITh OTKPHITHIM HOBOMY;

BHYTPEHHEH MOTHBAIUH, BKIIOYAIOIICH CTPEMIICHUE K JOCTH)KCHUIO IETH U
yCIIeXy, ONTHUMHU3M, HHUIMATUBHOCTH, YMEHHE JEHCTBOBATH HCXOAS U3 CBOUX
BO3MOKHOCTEH;

AOMIIATUH, BKIIOYAIONIEH CIOCOOHOCTh MOHUMATh AMOIIMOHATIFHOE COCTOSTHHE
JIpYTHX, YYUTBIBATH €r0 TPH OCYIIECTBICHWHU OOUIEHUS, CIOCOOHOCTh K
COUYYBCTBHUIO U COTIEPEKUBAHUIO;

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

HNPEAMETHBIE PE3YJIBTATDBI
K konmy oOyuenuss B 10 kjacce mnpeaMeTHble pe3yibTaThl Ha 0a30BOM
YPOBHE JOJIKHBI OTPa’KaTh CPOPMUPOBAHHOCTD Y OOYHAIOUIUXCS YMEHUM:
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JEMOHCTPUPOBATh HAa MPUMEPAX POJib U MeCTO (Pu3uku B (HOPMUPOBAHHUH
COBPEMECHHOM HAy4YyHOM KAapTUHbI MHUpPa, B Pa3BUTUU COBPEMECHHOW TEXHUKHU U
TEXHOJIOTUH, B IPAKTUYECKOU IESATEIBHOCTH JIIOIEH;

YUUTHIBATh TPAHULBl TMPUMEHEHUS U3YUYCHHBIX (PU3MYECKUX MOJIETEH:
MaTepHualibHasi TOUYKa, MHEpIUalbHas cUCTeMa OTcuéra, adCONIOTHO TBEPIOE TENO,
WJIea’bHbIM a3, MOJEIM CTPOECHUS I'a30B, KUIAKOCTEH U TBEPABIX TEJI, TOYCUHBIN
AIEKTPUYECKUH 3apsi MpU pelieHnH (PU3NYECKUX 3a]1ay;

pacrio3HaBaTh (pU3HUECKUE SIBJICHUS (IIPOIECChl) U OOBSICHATh UX Ha OCHOBE
3aKOHOB MEXaHUKH, MOJIEKYJISIPHO-KUHETUYECKOW TEOPUU CTPOCHUS BELIECTBA U
JJIEKTPOJAUHAMUKUA:  PAaBHOMEPHOE U  PABHOYCKOPEHHOE  IPSAMOJIMHENHOE
JIBUKEHUE, CBOOOJHOE TMAaJeHUE TeJl, ABWKEHHE 10 OKPY)KHOCTH, HHEpLus,
B3auMojieiicTBUE Tell, AUPQy3usi, OPOYHOBCKOE JIBUKEHUE, CTPOCHHUE KUAKOCTEH
U TBEPABIX TeJl, U3MEHEeHHEe 00BbEMA TeJ IPU HarpeBaHUU (OXJIAXKACHHUH ), TEIJIOBOE
paBHOBECHUE, HCHAPEHUE, KOHJCHCALWs, IUIABJICHUE, KPUCTAJUIM3alus, KUIICHUE,
BJI&XKHOCTb BO3/lyXa, IIOBBILICHNE JABJICHUS T'a3a IIPU €r0 HAarpEeBaHUM B 3aKPHITOM
COCyle, CBs3b MEXKAY IlapamMeTpaMM COCTOSHMS Tra3a B HM30IpPOLECCax,
AJIEKTpU3aLus TeJl, B3aUMOJECHCTBUE 3apA/I0B;

OMKCHIBATh MEXAHUYECKOE JBUIKEHUE, UCIONb3Yysl (U3MUYECKUE BEITUYHHBI:
KOOpAWHATA, IyTh, IEPEMELICHHUE, CKOPOCThb, YCKOPEHHME, Macca Teja, CHIIA,
UMITYJIC Teja, KUHETHUYECKAasl DHEPIHUsl, NOTCHIUAIbHAS SHEPrUsl, MEXaHU4EeCKas
pabora, MexaHMuYecKas MOIIHOCTb; NPHU ONUCAHUU TIPABHIBHO TPAKTOBATh
(Gu3MUecKrii CMBICT MCHOJB3YEMBbIX BEIIMYMH, WX OO0O03HAUYE€HUS U €IIUHUIIBI,
HaXOAUTh (POPMYIIBI, CBSA3BIBAIOIINE JAHHYIO (PU3MUYECKYIO BEIMYUHY C APYTHUMH
BEJINYNHAMUY;

ONMCHIBATH H3YYEHHBIC TEIUIOBBIC CBOMCTBA TEJI WM TEIUIOBBIC SBIICHUS,
UCTIONB3Yysd (U3MUYECKHEe BETUYMHBI: JaBIIEHUE Tra3a, TeMIeparypa, CpeIHss
KMHETUYECKasi SJHEPTUS XAaOTUYECKOrO JABHXKEHUS MOJIEKYJ, CPEAHEKBaJApaTUYHAs
CKOPOCTb MOJIEKYJ, KOJMYECTBO TEIUIOTHI, BHYTPEHHsSI SHeprusi, pabora rasa,
KOA(Q(GUIIUEHT TOJE3HOTO JEHCTBUS TEIUIOBOTO JBUTATeNs; MpPU ONUCAHHUH
MPaBWIBHO TPAKTOBaTh (U3MYECKUI CMBICT HCHOJIB3YEMbIX BEIUYWH, HX
o0O3HAaueHUsT W CAWHHIBI, HAXOAUTh (OPMYJBI, CBSA3BIBAIONINE JaHHYIO
(Gu3MUECKYI0 BEIMUUHY C IPYTUMU BETUYNHAM;

ONMCHIBATh U3Y4YECHHBIE JJIEKTPUUYECKHUE CBOMCTBA BEIIECTBA U JJIEKTPUUECKUE
ABJEHUS (IIPOLIECCHI), UCTIONB3YSl (PU3NUECKUE BEIUUMHBI: JCKTPUUECKUHN 3apsl,
JIEKTPUYECKOE I0JI€, HANPSHKEHHOCTD IOJIA, MOTEHIMAJI, Pa3HOCTh OTEHIUNAJIOB;
Py ONMHWCAHWM TIPABWJIBHO TPAKTOBATh (PU3WYECKUA CMBICT HCIOJIB3yEeMbIX
BEJIMYMH, UX OOO3HAUEHUS W EAUHUIIbI; YKa3blBaTb (POPMYJIbI, CBS3BIBAIOIINE
JAHHYIO0 (PU3MUYECKYIO BEIMYUHY C IPYTUMHU BEIUYHMHAMU;
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aHAM3UPOBATh (HU3MUECKHE MPOIECCHl U SBICHUSA, UCTIONB3YsS (PU3UUECKHUE
3aKOHBI M MPUHLUIIBL: 3aKOH BceMupHoro tarotenus, |, |1 u 11l 3akonsr HeroToHa,
3aKOH COXpaHCHHMsI MEXaHWYECKOW DHEPTHUH, 3aKOH COXpPAaHCHHUS WMITYJIbCa,
MPUHIMI CYTEPIO3UIIUNA CHJI, TPUHIMI PABHOMPABUS HWHEPIHUAIBHBIX CHCTEM
0TCY€Ta, MOJEKYIIPHO-KHHETUYECKYI0 TEOPHUI0 CTPOSHHUS BEIIECTBA, Ta30BbIC
3aKOHBI, CBA3b CPEAHEH KMHETUYECKOW SHEPTUU TEIIOBOTO JBUKCHHS MOJEKYT C
aOCOJIFOTHOM TeMImepaTypol, MepBbId 3aKOH TEPMOJUHAMUKH, 3aKOH COXpaHEHUS
AIIEKTPUYECKOTO 3apsna, 3akoH KyloHa, TpuW STOM pa3iuyaTh CIOBECHYIO
(GOopMYyTUPOBKY 3aKOHA, €T0 MAaTEMAaTUYECKOE BBIPAKEHUE M YCIIOBHUS (TPAHMIIBI,
00J1aCTH) MPUMEHUMOCTH;

OOBSCHATh OCHOBHBIC TPUHIMIBI JCHCTBUS MAallluH, NPUOOPOB W
TEXHUYECKUX YCTPOWCTB; Pa3nyarh YCIOBUS MX 0€30MacHOr0 MCIOJIh30BaHUS B
TIOBCETHCBHOM JKU3HM,

BBITIOJHATE JKCIEPUMEHTBI IO HMCCICIOBAHUIO (PU3MYCCKUX SBICHUU W
IPOIIECCOB C HCTOJB30BAHUEM TMPSMBIX M KOCBEHHBIX HW3MEPEHHH, MPH 3TOM
dbopmynupoBaTh mpoOJeMy/3agady W TUMNOTE3y Y4eOHOTO OIKCIEePUMEHTA,
coOupaTh YCTaHOBKY W3 IMPEAJIOKEHHOTO OOOpYyIOBaHUS, MPOBOIUTH OIBIT |
(bOopMyITHpPOBATH BHIBOIBL;

OCYIIECTBIISITH MPSMbIE U KOCBEHHBIE U3MEPEHUST (PU3MUECKUX BEIUYMH, TIPU
ATOM BBIOUPATH ONTHUMAIBHBIN CIOCOO M3MEPEHUS M HCIOJIb30BaTh HM3BECTHBIC
METO/IbI OLIEHKH MOTPEIIHOCTEN N3MEPEHU;

UCCJIEIOBAaTh  3aBUCUMOCTH  MEXAY  (PU3NYECKUMHM  BEJIMYMHAMH  C
UCIIOJIb30BAaHUEM TMPSMBIX HU3MEPEHHM, MPU 3TOM KOHCTPYHPOBATh YCTaHOBKY,
(¢uKcUpoBaTH PE3YNbTATHl TOJYYCHHOW 3aBUCUMOCTH (PU3MUECKHX BEIUYUH B
BUJIE TaOIUIl U TpadUKOB, 1eTaTh BHIBOJBI IO PE3YJIbTaTaM HCCIIEIOBAHUS;

coOmroaTh npaBuiia 0€30MacHOTO TPyAa MpH MPOBEACHUHN WCCIEIOBAHUNA B
pamMKax ydeOHOTO OJKCIIEPUMEHTa, Y4eOHO-MCCIEIOBATENbCKOM M TPOEKTHOU
JESTENHbHOCTH C WCIOJB30BAHUEM HM3MEPHUTENBHBIX YCTPOUCTB U 1a0OpPaTOpHOTO
000pyTI0BaHMS;

pemiath pacy€THBIC 3a7a4yd C SIBHO 3aJaHHOW (U3MUECKOW MOJEINbIO,
UCIIOJNIb3YS (PM3MYECKHE 3aKOHBI U TIPUHIIUTIBI, HA OCHOBE aHaJN3a YCJIOBUS 3aJa4H
BBIOWpATh (DU3UYECKYIO MOJEIb, BBIACIATh (PU3NYECKUE BEITUUYUHBI U (POPMYIIBI,
HEeoOXomuMble TIJIsi €€ PEeIIeHUs, MPOBOAWTH PAcUEThl U OICHUBATH PEATHHOCTH
MOJIYYCHHOT'O 3HAYCHUS (PM3MUECKON BEITUYNHBI,

penaTh Ka4eCTBEHHBIC 3a/1a4M: BRICTPANBATH JJOTUYECKA HEMPOTUBOPEUNBYIO
LENOYKY PacCyXJACHUH C OMOpOM Ha H3yYeHHbIE 3aKOHBI, 3aKOHOMEPHOCTH U
bu3uIecKue SIBICHUS;

UCIIOJIb30BaTh ~ TPU  PEIICHHMH  y4eOHbIX  3a7ad  COBPEMEHHBIC
WH(OPMAITMOHHBIE TEXHOJOTUH IS TIOWCKA, CTPYKTYPUPOBAHUS, HHTEPIIPETAIINH
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U MPEACTABICHUA Y4eOHON U Hay4YHO-TIOMYJSPHON MH(POpPMALIMU, MMOTYYEHHON U3
Pa3IUYHBIX HICTOYHUKOB, KPUTUYECKH aHAJTU3UPOBATh MOJy4aeMyt0 HHPOpMaLUIO;

MIPUBOJIUTH MPUMEPHI BKJIAJJa POCCUMCKUX U 3apyOeKHbIX YUEHBIX-(DU3UKOB B
pa3BUTHE HayKH, OOBSCHEHHE IMPOLIECCOB OKPYXKAIOLWIEr0 MHpA, B Pa3BUTHE
TEXHUKHU U TEXHOJIOTUl;

UCIIOJIb30BaTh TEOPETUYECKHE 3HaHUS MO (U3HKE B MOBCEIHEBHON >XU3HU
Uit o0ecrieyeHus: 0€30NacCHOCTH MpU OOpaIeHUH ¢ TPUOOpaMH M TEXHUUYECKUMHU
yCTPOICTBaMU, JIJIsl COXPAHEHUs 3710POBBS M COOJIOJEHUS HOPM SKOJIOTHYECKOTO
MOBE/ICHMSI B OKpYKaloLIel cpelie;

pabotaTh B TpyHIe C BBIMNOJHEHUEM Pa3IUYHBIX COLMAJBHBIX POJIEH,
IUIAHUPOBATh pPabOTy TPYMIbl, PAUOHAIBHO pACHPENesITh OOA3aHHOCTH H
IUTAHUPOBATh JE€ATEIbHOCTh B HECTAHJIAPTHBIX CUTyalUsX, aJ€KBATHO OLEHUBAThH
BKJIAJ] Ka)KJI0TO U3 YYACTHUKOB I'PYIIIBI B PEIIEHUE PACCMATPUBAEMOM MPOOIIEMBI.

K xonmy oOyuenuss B 11 kJjacce mnpeaMeTHbIe pe3yibTaThl Ha 0a30BOM
YPOBHE JIOJIKHBI OTPAXKaTh C(POPMUPOBAHHOCTD Y OOYUAIOIIMUXCS YMEHUM:

JEMOHCTPUPOBATh HA TMPHUMEPAX POJb U MECTO (PU3UKU B (HOPMUPOBAHUU
COBPEMEHHOW HAYYHOW KapTUHBI MHUpa, B Pa3BUTUU COBPEMEHHON TEXHUKU H
TEXHOJIOTUH, B MPAKTUYECKON AESATENbHOCTU JIOJEH, IEJOCTHOCTh U €IUHCTBO
¢u3nyeckoi KapTUHBI MUPA;

YYUTBIBATh TPAHULBI TIPUMEHEHUS HW3YUYEHHbIX (QU3NYECKUX MOJEINEH:
TOUYEYHBIM AIEKTPUYECKHUI 3apsil, Jdyd CBETa, TOYCUHBIM NCTOYHUK CBETA, sAIEpHas
MOJiellb aTOMa, HYKJIOHHAas MOJEJIb aTOMHOTO sJpa NpHU pPELIeHUH (HU3NYECKUX
3a/ay;

pacrno3HaBaTh (pusnueckue sBiIeHUs (MpoLecCch) U OOBICHATH UX Ha OCHOBE
3aKOHOB 3JIEKTPOAMHAMUKHI U KBAHTOBOM (PU3UKHU: AJIEKTPUYECKAsl IPOBOAUMOCTD,
TEIUIOBOE, CBETOBOE, XMMUYECKOE, MATHUTHOE JEHCTBHSA TOKAa, B3aUMOJEHUCTBHE
MarHuTOB, JJEKTPOMArHUTHAs WHAYKOUSA, JEHCTBUE MArHUTHOIO IIOJIA Ha
IIPOBOJHUK C TOKOM H JBWKYIIMMCS 3apsll, 3JIEKTPOMarHuUTHbIE KoyeOaHHUsS U
BOJIHBI, NPSMOJMHEHHOE PpACIPOCTPAHEHHE CBETA, OTPAKEHHUE, IPEIOMIICHUE,
uHTepdepeHums, audpakuus U HOJApHU3aALMs  CBeTa, MUCIEpPCUs CBETa,
doToanekTpuueckuii 3pdexT (pororddekT), cBeTOBOE NaBlIeHNE, BOZHUKHOBECHHE
JUHENYaTOro CHEKTpa aroMa BOJOpPOAA, €CTECTBEHHass W HCKYCCTBEHHAs
PaAMOaKTUBHOCTb;

ONMCHIBATh M3YYEHHBIE CBOICTBA BEIIECTBA (IJIEKTPUUYECKHE, MAarHUTHBIE,
ONTHUYECKHE,  DJIEKTPUYECKYI0  MPOBOAUMOCTb  paA3JIMYHBIX  Cped) H
ANEKTPOMAarHUTHBIE SIBJEHUS (MPOLECCHI), HCHOIB3Ys (PU3HUYECKHE BEIUYUHBI:
ANEKTPUYECKUI 3apsJ]l, CHJIa TOKA, 3JIEKTPUUYECKOE HAIpPSIKEHUE, JIEKTPUUYECKOE
CONPOTHUBIIEHHE, PA3HOCTh MOTEHIMAJIOB, AJIEKTPOABMKYILAs cuiia, padoTa TOKa,
MHAYKIOUS MarHUTHOrO mouisi, cuwia Awmrmepa, cuna JlopeHua, MHIYKTUBHOCTH
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KaTYIIK{, SHEPTHs SJCKTPUYECKOTO W MArHWUTHOTO TIOJIeH, MEepHUOa W dYacToTa
KoJiebaHuil B KoJeOaTeIbHOM KOHTYpe, 3apsii U Cujla TOKa B Mpolecce
TapMOHUYECKUX DJICKTPOMArHUTHBIX KOJeOaHWi, (OKYCHOE pAaCCTOSHHE W
ONTHYECKAs] CWJIAa JIMH3BI, TIPU ONHCAHWH TPABWIHLHO TPAKTOBATh (U3MUCCKUI
CMBIC]T HCIIOJIb3YEMBIX BEJIUYMH, HMX OOO3HAYCHHMsS] W CIAWHHIIBI, YKa3bIBaTh
(GOopMyIIBI, CBS3BIBAIOIIME JAaHHYIO (U3UYECKYI0 BEIMYMHY C JIPYTUMHU
BEIIMYNHAMU;

ONKCHIBATh HW3YYCHHBIC KBAHTOBBIC SIBICHHS W IPOIECCHI, HCIOIB3YS
(¢u3HUeCKre BEIMYUHBI: CKOPOCTh 3JICKTPOMATHUTHBIX BOJH, JJIMHA BOJHBI M
JacToTa CBETa, DHEPTHUS M UMITYJIbC (DOTOHA, TIEPHO/T MOTypaciaaa, SHEPTUs CBSA3H
aATOMHBIX SI7IEP, TPU OINMCAHWU TPABUIBLHO TPAKTOBATh (DU3UUCCKUH CMBICI
UCIIOJIb3YEMBIX BEJIMYWH, WX O0O3HAYCHUS M CIWHUIIBI, yKa3bIBaTh (HOPMYIIEI,
CBS3BIBAIOIINE JIAHHYIO (U3HUYECKYIO BEIWYMHY C JPYTHUMH BEJIUYHHAMM,
BBIUMC/ISATh 3HaUCHHUE (PU3NICCKON BEIIMYNHBI;

aHAIM3UPOBATh (PU3MYCCKHUE TMPOIIECCHl M SBJICHUS, UCIONB3Yys (pu3ndeckue
3aKOHBI W MPHUHIUIIBEE: 3aKOH OMa, 3aKOHBI MOCJICA0BATEILHOTO U MapaJlIeIbHOTO
COCIMHCHUS TPOBOJHUKOB, 3akoH Jkoyns—JIeHIla, 3aKOH 3JIEKTPOMAarHUTHOM
WHAYKIIMH, 3aKOH MPSIMOJUHEHHOT0 PaclpOCTPAaHCHHS CBETA, 3aKOHBI OTPaKCHHUS
CBETa, 3aKOHBI MPEJIOMJICHUs CBETa, YpaBHEHHE ODWHIITEHHa 111 GoTtorddekra,
3aKOH COXPAHECHHS JHEPruH, 3aKOH COXPAHEHUS HMMIYJbCa, 3aKOH COXpaHEHHUs
AIIEKTPUUYECKOTO 3apsija, 3aKOH COXPaHEHHUS MacCOBOI'0 4HCHa, MOCTynarhl bopa,
3aKOH PaJMOaKTHBHOIO pacmajaa, IPU dTOM pa3IndaTh CJIOBECHYIO (HOPMYIUPOBKY
3aKOHA, €ro MaTeMaTHYeCKOe BbIpaKEHUE U YyCJIOBUs (TpaHUIlBI, OO0JIACTH)
IPUMEHUMOCTH;

OTIPENICNIATh HAIlpaBJICHUE BEKTOpa MHAYKIIMM MarHUTHOT'O TOJISI ITPOBOTHUKA
C TOKOM, CHJIbI AMniepa u cuibl JIopeHia;

CTPOUTh M ONHUCHIBATh H300pa)KEHHUE, CO3/1aBaEMOE€ IUIOCKUM 3EpPKaJIOM,
TOHKOM JIMH30M;

BBITIONHATh OKCIEPUMEHTHI IO HCCICJOBAHUIO (U3HUECKUX SBICHUN U
MPOIIECCOB C HCIIOJIb30BAHUEM TMPSMBIX W KOCBEHHBIX H3MEPEHUMN: TMPU ITOM
dbopmynupoBaTh mpodiaeMy/3amady W THUIOTE3y Yy4eOHOTO SKCIEepHMEHTA,
coOupaTh YCTaHOBKY W3 MPEJIOKEHHOTO OOOPYIOBaHUS, MPOBOJUTH OMBIT H
(dbopMyITHPOBATH BHIBOIHI;

OCYIIECTBIISITH MPSIMBIE M KOCBEHHBIC M3MEPECHHS (PU3NUECKUX BEIMYWH, TIPU
ATOM BBIOMPATH ONTHUMAIBHBIN CMOCOO M3MEPEHUS M WCIOJIb30BaTh HM3BECTHHIC
METO/Ibl OLIEHKH MOTPEMIHOCTEN U3MEPEHU;

UCCIIEIOBATh 3aBUCUMOCTH (PU3WYECKUX BEIUYHH C HCIOIh30BAHUEM
OPSMBIX HM3MEPEHUH: TPH 3TOM KOHCTPYHPOBATh YCTAHOBKY, (HUKCHUPOBATH
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PE3YNIBTATHI MOJYYECHHOW 3aBHCHUMOCTH (PU3MUYECKUX BEIMYMH B BHUJAC TaOIUI] U
rpaduKoOB, IeJIaTh BHIBOJIBI MO PE3yJibTaTaM UCCIICIOBAHMS;

co0Jiro1aTh MpaBwia 0E30MacHOro TpyjAa MpU MPOBEIACHUU UCCIEAOBAaHUN B
paMKax ydeOHOro HKCIEPUMEHTA, Y4eOHO-HCCIEJOBATENbCKONM M NPOEKTHOU
NEATeIbHOCTU C HMCIOJIb30BAHUEM H3MEPUTEIBHBIX YCTPOUCTB U J1aOOPATOPHOIO
000py10BaHMUS;

pemiatb pacyéTHbIE 3a7auyd C SIBHO 3aJaHHOM (U3MUECKOW MOJEINbIO,
UCIIONb3Ys (U3UYECKHUE 3aKOHBI U MPUHIIMIIBI, HA OCHOBE aHaIN3a YCJIOBUS 3aJa4u
BBIOMpATh (HYU3UYECKYIO MOJICIb, BBIICIATh (PU3NYCCKUE BEITUYUHBI U (POPMYIIBI,
HEeoOXoAuMbIe NIl €€ pelleHHs, MPOBOAUTh PacuéThl M OILEHUBATh PEATBLHOCTh
MIOJTYYCHHOT'O 3HAYCHUS (PU3NYCCKON BETUIMHBL

peraTh Ka4eCTBEHHBIC 33/1a4M: BRICTPAMBATH JOTHUYCCKHA HETIPOTUBOPECUNBYIO
IEMOYKY PaCCYXIEHUU C OMOpOl Ha M3yUYCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH U
bu3HUecKHe SBICHHUS,

UCIIONIB30BaTh ~ TPU  PEIICHMH  y4yeOHBIX  3ajJady  COBPEMCHHBIC
MH(POPMAIIMOHHBIC TEXHOJOTHUH JIJIs TOWCKA, CTPYKTYPUPOBAHUS, HHTEPIPETALINH
U TIPEJICTaBJICHUs YYeOHON W HAyYHO-TIOMYJISIPHOW MH(OpPMAIUK, TOJTYICHHON W3
Pa3IUYHBIX KCTOYHUKOB, KPUTHYCCKH aHAJTU3UPOBATH TOJy4aeMYy0 HHPOPMAIIHIO;

OOBSCHATh TPHUHIUIBI JCHCTBUS MAIIUH, NPUOOPOB M TEXHUYECKHUX
YCTPOMCTB, pa3inuyaTh yCIOBUS WX 0€30MaCHOTO MCIOJIb30BaHUS B MOBCEIHEBHOM
KU3HU;

PUBOJUTH MPUMEPHI BKIAAa POCCUUCKUX U 3apyOeKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAyKH, B OOBSICHEHHE IPOIIECCOB OKPYXAIOUIETO MHUpPA, B pa3BUTHE
TEXHUKHU U TEXHOJIOTHH;

UCIIOJIb30BaTh TEOPETUUYECKUE 3HAHMS MO (PU3UKE B MOBCEAHEBHOW KU3HU
U1 obecniedeHus 0€30MacHOCTH TPU OOpaIEeHUH ¢ TPUOOpaMH M TEXHHUYECKUMHU
yCTPOMCTBAaMU, ISl COXPAHEHUS 3JI0POBBSI M COOJIOJECHUS HOPM HKOJIOTHYECKOTO
MOBEJICHUS B OKPYKAIOIIEH Cpee;

paboTaTh B TpyNIie C BBHIMOJHEHUEM pPa3IUYHBIX COLMAIBHBIX POJIEH,
IUTAHUPOBATh PabOTy TPYMIBL, PAIMOHAIBHO pPACHpPENeisaTh OOS3aHHOCTH W
TUTAHUPOBAThH JIEATEIBHOCTh B HECTAHMAPTHBIX CUTYAIMsAX, aJI€KBATHO OICHUBATH
BKJIAJT K&KJIOTO M3 YYACTHUKOB TPYIINHI B PEIICHUE pacCMaTpUBaeMOn MPOOIEMBI.
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TEMATHYECKOE IINTAHUPOBAHHUE

10 KVIACC
N HameHonamme KoaunuecTBo yacoB ieKTpoHHbIe
o/ T Kountpo IpakTuuec | (uudppossie)
Bcero JbHBIE KHe OﬁpaSOBaTeﬂbHBIe
n NMPOrpaMmblI
padoThI padoThI pecypcebt
Paznen 1.0U3UKA U METO/Ibl HAYYHOI'O TIO3HAHMUS
bubanoreka
11 ®du3nka 1 METOIbI 5 IIOK
Hay4HOTO TIO3HAHUSA https://m.edsoo.ru/
7f41bf72
Wroro mo pazueny 2
Paznen 2.MEXAHUKA
bubanorexa
2.1 Kunemaruka 5 HOK
https://m.edsoo.ru/
7f41bf72
bubanorexa
2.2 JlnHamuka 7 HOK
https://m.edsoo.ru/
7f41bf72
bubanorexa
53 3aKOHBI COXPAHECHHS B 6 1 1 [IOK
MeXaHHuKe https://m.edsoo.ru/
7f41bf72
Hroro mo pazgeny 18

Paznea 3.MOJIEKYJIAPHAA ®U3UKA U TEPMOAUHAMMUKA

bubnunoreka
31 OCHOBBI MOJIEKYIISIPHO- 9 1 LIOK
' KUHETUYECKON TEOPUH https://m.edsoo.ru/
7f41bf72
bubnuoreka
3.2 OCHOBBI TEPMOJUHAMUKHI 10 1 HOK
https://m.edsoo.ru/
7f41bf72
33 ArperatHble COCTOSTHHS 5 bubnuoreka
' BenectBa. MazoBwie [HOK
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https://m.edsoo.ru/7f41bf72
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MepexX0 bl

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

YACOB I10 ITPOI'PAMME

Hroro no pazgeny 24
Pa3nen 4.9JIEKTPOIUHAMHUKA
bubnuoteka
4.1 DneKTpocTaTHKa 10 HOK
https://m.edsoo.ru/
7f41bf72
. bubnuoreka
ITocTosiHHBIHN
4.2 aneKTpudeckuii Tok. Toku 12 HOK
https://m.edsoo.ru/
B Pa3JIMYHBIX Cpeax 2641bf72
Hroro no pazgeny 22
PezepBHoe Bpemst 2
OBIIEE KOJIMYECTBO 68
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11 KJIACC

KoauuecTBo yacoB 3 IeKTDOHHBIC
Ne HaumeHoBaHue P
0/ | pasnenos u rem Konrpo IIpakTuyec | (uudpossie)
Bcero JAbHBbIE KHe o0pazoBaTe/IbHbIC
n NPOrpaMmblI
padoThI padoThI pecypeet
Pa3znea 1.9JIEKTPOJIUHAMHUKA
bubnuoteka
MaruuTHO€ noJie.
[HOK
11 DneKTpOMarHuTHas 11 1 3
- - https://m.edsoo.ru/
AV 7f41¢97¢
Hroro no pazneny 11
Pa3nea 2.KOJIEBAHUS U BOJIHBI
M bubnuoteka
eXaHWYECKUE U
2.1 AIIEKTPOMAarHUTHBIE 9 1 HOK
e https://m.edsoo.ru/
. 7f41¢97¢
bubnuoteka
99 Mexannueckue u 5 1 [HOK
' 3JIEKTPOMAarHUTHBIE BOJTHBI https://m.edsoo.ru/
7f41c97c
bubnuoreka
23 | Omma 10 3 HOK
https://m.edsoo.ru/
7f41c97c
Hroro mo pazgeny 24
Paznen 3.0CHOBBI CIIEHUAJIBHOM TEOPUU OTHOCHUTEJBLHOCTH
bubnuoteka
31 OCHOBBI CHIEIMATIBHOM 4 1 LHOK
' TEOPUU OTHOCUTEIIBHOCTH https://m.edsoo.ru/
7f41c97c
Utoro no pazneny 4
Pa3znen 4 KBAHTOBAS ®U3UKA
bubnuoreka
41 DneMeHThl KBaHTOBOM 6 LIOK
' OTITHKH https://m.edso0.ru/
7f41c97c
bub
4.2 Crpoenue aToMa 4 HHOIJEHOTeKa
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https://m.edsoo.ru/
7f41c97c

bubnunoreka
OK
43 | A S »
TOMHO€ AP0 https://m.edsoo.ru/
7f41c97c
Hrtoro o paszueny 15

Paznea 5.29JIEMEHTBI ACTPOHOMHUU U ACTPODPU3UKHU

bubnuoteka
51 DNeMEeHTHI aCTPOHOMUU U 7 [IOK
' acTpopU3UKH https://m.edsoo.ru/
7f41c97c
Hroro no pazgeny 7

Paszpen 6.OBOBIIAIOIIEE TIOBTOPEHUE

bubnuoteka
6.1 O6o0maroee 4 [HOK

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

Hroro mo pazgeny 4

PezepBHoe Bpemst 3

OBUIEE KOJIMYECTBO 68

YACOB I10 ITPOI'PAMME
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IHOYPOYHOE IIVIAHUPOBAHHUE

10 KJIACC
Ne KoauuecTBo yacos D1eKTPOHHDIE
Hara oBLIE
n BbI
Tema ypoka Kontpo | Ilpaktn wsysen | dp
n/ Bcero JIbHBIE yecKue st o0Opa3oBareib
1 padoThbI padoThI HBIE pecypchbl
du3uKa — HayKa o bubnuoteka
npupone. Hayunsie 1 LIOK
METO/IbI TTIO3HAHUS https://m.edsoo.
OKpYXKarollero Mupa ru/ff0c32e2
Ponb u Mecto pusuku B
hopmupoBaHUN bubnuoteka
COBPEMEHHOUW HAY4YHOU 1 LIOK
KapTHUHBI MUpa, B https://m.edsoo.
MPAKTUYECKOMN ru/ff0c33e6
eATEIIFHOCTH JIFOJIEH
MexaHnudeckoe
JIBYOKCHUE.
bubmmoreka
OTHOCHTENBHOCTh
[HOK
MEXaHUYECKOTO 1
BULKEHIS https://m.edsoo.
A ' ru/ff0c3508
[Tepemenienue, CKOpOCTh,
YCKOpEHHUE
bubnuoteka
PaBHOMepHOE
. LHOK
MPSAMOJTMHEUHOE 1
BIBKCHIE https://m.edsoo.
A ru/ff0c3620
bubnuoreka
PaBHOYCKOpeHHOE
. LHOK
MPSMOJTMHEUHOE 1
BIBKCHIE https://m.edsoo.
g ru/ff0c372e
bubnuoreka
CBoOoaHOE MajieHue.
LHOK
YckopeHue cBoOOTHOTO 1
- https://m.edsoo.
A ru/ff0c39cc
Kpusonuneiinoe bubnuoreka
JBU>KeHUE. [[BrkeHue 1 IIOK
MaTepuaabHON TOYKHU I10 https://m.edsoo.
OKPY>KHOCTH ru/ffOc3ada
[MpunIMI 1 Bbubnuoreka
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OTHOCHUTEIbHOCTH [HOK
lNanunes. MuepuuanbHbie https://m.edsoo.
CHCTEMBI OTCYETA. ru/ffoc3be8
[TepBriit 3ak0H HproTOHA
Macca tena. Cuina.
bubnnoreka
[IpuHnun cyneprno3unun
. [HOK
9 cwi1. Bropou 3akoH
HioToHa [Uist https://m.edsoo.
T ru/ffoc3bes
MaTepuaIbHOU TOUKU
bubnnoreka
10 Tperun 3akoH HeroToHA LIOK
JUIS MATEPHATBbHBIX TOYEK https://m.edsoo.
ru/ffOc3be8
3aKOH BCEMHPHOTO bubnuoteka
11 taroteHus. Cumna [HOK
TskecTH. [lepBast https://m.edsoo.
KOCMHUYECKask CKOPOCTh ru/ff0c3d00
bubnnoreka
12 Cuia ynpyroctu. 3akoH [HOK
I'yka. Bec Tena https://m.edsoo.
ru/ff0c3el18
Cuna TpeHus.
bubnnoreka
Koaddumument tperus.
IHOK
13 Cuna conmpoTHBIICHUS TIPU
N —— https://m.edsoo.
a1 ru/ffOc3f76
JKMAKOCTH WJIH rase
[TocrymarensHoe 1
BpallaTeIbHOE IBHIKCHHUE
.. bubnnoreka
a0COJIFOTHO TBEPIOTO OK
14 Tena. MOMEHT CHIIBI. 1
Iireuo cuisl. YcnoBus htps://m.edsoo.
CT ru/ff0c41a6
pPaBHOBECHS TBEPIOTO
Tena
Nmmynsc MaTepuanbHOU
TOYKH, CUCTEMBI bubanoreka
15 MaTepHUaTbHBIX TOYCK. HOK
Nmnynsc cuiiel. 3akoH https://m.edsoo.
COXpaHEHUs UMITYyJIbCa. ru/ff0c43d6
PeakTuBHOE NBIMKCHHE
16 PaboTa 1 MOIITHOCTE bubanoreka
cuibel. Kunerndueckas LHOK

36



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

SHEPIUsi MaTePUAIIBHOW

https://m.edsoo.

touku. Teopema 06 ru/ff0c4502
H3MEHEHUH
KMHETUYECKON SHEPTUU
[ToreHnmanpHas dHEprus.
[ToreHumanpHas dHEpPrus
yIpYro bubnuoreka
17 nepOopMUPOBAHHON [{OK
MIPY’KHHBI. https://m.edsoo.
[ToreHumanpHas 3HEPTUS ru/ffOc461a
Tela BOIU3U
TTOBEPXHOCTH 3eMITH
IToTeHMaabHBIC U
HEIMOTEHI[MAILHBIE CHJIBI.
CBs13b pabOTHI
bubnunoreka
HEMOTEHI[MAILHBIX CHII C
HOK
18 M3MEHEHHEM
eXAHIIECKO DHE https://m.edsoo.
MEXaHUYECKOW DHEPTrUHU
p ru/ff0c478c
CHCTEMEI TeJl. 3aKOH
COXpaHEHUS
MEXaHUYECKOU SHEPTUH
JlaGopaTtopnas pabota
«HccaenoBanue cBA3U
paboTHI CHITBI C
19 H3MCHECHHEM
MEXaHUYECKOW SHEPTrUn
TeJla Ha MpUMeEpPe
pacTsHKEHUsI pe3UHOBOTO
KTyTa
KOHTpOJ'IBHaSI pa60Ta 110 Buoauorexa
20 teme «Kunemartuka. LHOK
JnHamuka. 3aKOHBI https://m.edsoo.
COXPAHECHUS B MEXaHUKE ru/ffOc4b74
OCHOBHBIE ITOJIOKCHHS
bubanoreka
MOJIEKYJIIPHO-
. LHOK
21 KMHETUYECKOUN TEOPHUH.
5 https://m.edsoo.
OYHOBCKOE JIBHMKEHUE.
poyH a ru/ffOc4dc2
Anddysust
Xapakrtep ABUKEHUS U
22 B3aNMOJICHCTBHS YaCTHI]

BemiecTsa. Moaenn
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CTPOEHUS ra30B,
YKUJIKOCTEN U TBEPJIBIX
Tl

Macca monekysn.

23 KonuuecTBo BemecTna.
[Tocrosinnas ABoraapo
TermoBoe paBHOBECHE.
24 Temneparypa u €€
n3Mepenue. [lkana
temriepatryp Llenscus
Wneansueiii raz B MKT. bubmaorexa
25 OcHOBHOE ypaBHEHHUE [OK
MKT https://m.edsoo.
ru/ffOc4fde
AOcoroTHas
TEeMIlepaTypa Kak Mepa bubnuoreka
26 CpEIHEN KHHETUYECKON ILHOK
SHEPTHUH JIBVKECHUS https://m.edsoo.
MOJIEKYJ. YpaBHEHHUE ru/ffOc511e
MenneneeBa-Kianeitpona
3akoH /lampTOHA.
27
["a30BbIE 3aKOHBI
JlaGopaTtopHnast pabota
«HccaenoBanue
28 3aBUCUMOCTH MEXKTY
rapameTpamu COCTOSIHUS
Pa3pEekKEHHOTO ra3za»
N3onponeccel B bubnuoreka
29 HJICaJIbHOM I'a3e U uX HOK
rpadguveckoe https://m.edsoo.
HpeCTaBIeHNE ru/ff0c570e
Buyrpennss sueprus
TEPMOAMHAMUYECKOU
CUCTEMBI U CTIOCOOBI €€’ bubnuoteka
30 n3MeHenus. Koyimgectso LHOK
TETUIOTHI U paboTa. https://m.edsoo.
Buyrpennss sueprus ru/ff0c5952
0JIHOATOMHOTO
WJIeanbHOTO Tra3a
31 Bunel tennonepenaun bubaorexa
I[HOK
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https://m.edsoo.

ru/ff0c5¢36
VY enpHas TENI0EMKOCTh
bubnuoteka
BeuiecTsa. KoamuectBo
32 TEIUIOTHI TIPH LOK
https://m.edsoo.
Tennonepenime. (/0536
AnmabaTHBIN ITporecc
[IepBblii 3aK0H bubnuoreka
33 TEPMOJMHAMUKHU U €TO [HOK
IIPUMEHEHHE K https://m.edsoo.
H30MpoIeccaM ru/ffOcbefc
HeobpaTumocts bubnuoreka
34 MPOLECCOB B IPUPOJIE. [HOK
Bropoii 3akoH https://m.edsoo.
TEPMOJIMHAMUKH ru/ff0c6230
bubnuoteka
35 [IpuHIMN neicTBUS U [HOK
KII/ TenmoBoi MalivHbI https://m.edsoo.
ru/ff0c600a
36 Huxn Kapno u ero KIT/]
DKOJOTHYECKue
37 poOIeMBI
TETJIOHEPTETUKU
O6o0maromuii ypox bubnmmoreka
38 «MonekymnspHas GpusuKa. [HOK
OcHOBBI https://m.edsoo.
TEPMOAMHAMHUKI)Y ru/ff0c6938
KonTtponpHas padoTa no bubnuoteka
39 teme «MoJekynsapHast [HOK
¢usuka. OCHOBBI https://m.edsoo.
TEPMOAMHAMHUKI)Y ru/ff0c6a50
bubnuoteka
[TapooOpazoBanue u
LHOK
40 KoHieHcanusl. VicmapeHnue
https://m.edsoo.
11 RHTICHIC ru/ff0c63b6
AOconroTHas 1 bubnuoreka
a1 OTHOCHUTCIIbHAS [HOK
BJI&YKHOCTB BO3/yXa. https://m.edsoo.
Haceimennsiit nap ru/ff0c64d8
42 TBepnoe Teno. bubnuoreka
Kpucrannnueckue n I[HOK
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amopdHbIe Tena.

https://m.edsoo.

AHHM30TPOIHUS CBOUCTB ru/ffoc65f0
Kpucrawuios. JKunkue
KPHUCTAILIBIL.
CoBpemMeHHbIe
MaTepHAaIIbI
IInaBnenue u bubmmoreka
43 KpUCTaJUIM3aLUs. [HOK
VY nenbHas TerioTa https://m.edsoo.
raBsieHus. Cyomumarus ru/ff0c6708
bubmmoreka
44 YpaBHEHHE TEIIIOBOTO [HOK
OanaHca https://m.edsoo.
ru/ff0c6820
DneKkTpu3aIus Tel. bubnuoteka
45 DIIEKTPUYECKUU 3apsijl. [IOK
JIBa BH1a DIEKTPUUECKUX https://m.edsoo.
3aps/i0B ru/ffOc6bcc
[TpoBonHMKH,
bubmmoreka
TDJICKTPUKA U
[HOK
46 MOJTYITPOBOTHUKH. 3aKOH
COXDAHCHILS https://m.edsoo.
P ru/ffOcébcc
ANEKTPUYECKOTO 3apsiia
B3anmoneucraue bubnuoteka
47 3apsaa0B. 3akoH KynoHa. HOK
Toueunpr’ https://m.edsoo.
ANEKTPUYCCKUU 3apsiT ru/ffOc6eced
Hanpsioxeénnoctb
bubnuoreka
ANEKTPUIECKOTO TTOJISL.
48 [IpuHIUI Cynepio3uiuu HOK
ANEKTPUYECKUX TOJICH. futps://m.eds00.
p HOJICH. ru/ffOc6df2
JIuHnM HANIPSKEHHOCTH
PaGora cun bubnuoreka
49 9JIEKTPOCTAaTHIECKOTO LHOK
mouis. IloTenmuar. https://m.edsoo.
Pa3sHocTE OTEHIIMAIOB ru/ff0c6f00
[IpoBonHMKH 1
bubnuoteka
TUDTIEKTPUKH B
[HOK
50 NIEKTPOCTATUYECKOM
moJte. JlusnexTpudeckas htps://m.edsao.
' P ru/ff0c7018
MIPOHUIIAEMOCTh
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bubmmoreka

51 ONEeKTPOEMKOCTb. [HOK
Konpnencarop https://m.edsoo.
ru/ff0c7126
DNEeKTPOEMKOCTh bubnuoteka
52 IJIOCKOT'O KOHJIEHCATOpAa. [HOK
DHeprus 3apsKEHHOTO https://m.edsoo.
KOHJEHCaTopa ru/ff0c72c0
Jlaboparopuas padoTa
53 "N3mepenue
3IIEKTPOEMKOCTH
KOHJIeHcaTopa"
[TpunIMIT NENCTBUSA U
MIPUMECHCHHE
KOHJIEHCAaTOPOB,
KOITUPOBAITLHOTO
54 ammapara, CTpyWHOTO
MpUHTEpA.
DIIeKTpOCTaTUYECKast
3anuTa. 3a3eMJIeHUE
ANEKTPONPUOOPOB
DIIEKTPUYECKHI TOK,
YCIIOBUS €ro
CYyIIECTBOBAHHSL.
55 [TocTosuusIi ToK. Cuna
Toka. Hanpsoxenue.
ConpotuieHue. 3aKoH
Owma a5 ydyacTka 1enu
[TocnenoBarensHOE,
napasuiesibHoe,
CMEIIaHHOE COSANMHEHUE bubmmorexa
56 MIPOBOTHUKOB. OK
JlaGopaTopHas pabota hitps:/m.edsoo.
ru/ff0c74f0
«3yueHne cMenaHHOTO
COEJIMHEHUS PE3UCTOPOB)»
PaGota u moutHOCTH bubmotexa
57 EKTPUYECKOTO TOKA. LOK
3akoH Jlxoyns-Jlenna hitps://m.edsoo.
ru/ff0c7838
3akoH OMa U1 OJTHOM bubnmoreka
58 (3aMKHYyTOM) [HOK

BHeKTqueCKOﬁ OCIIN.

https://m.edsoo.
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KopoTkoe 3aMbIkaHue.
JlaboparopHas paboTa
«U3mepenune DJ1C
MCTOYHHMKA TOKA U €ro
BHYTPEHHETO
COIIPOTHUBIICHUS

ru/ff0c7ae0

DneKTpoHHas
IIPOBOIUMOCTb TBEPIABIX
METaJJIOB. 3aBUCUMOCTD

59
COTNIPOTHUBIICHUS] METAJIJIOB
OT TeMIIEPaTypHI.
CBepX1mpoBOIUMOCTh
DNEeKTPUYECKUH TOK B
60 Bakyyme. CBOUCTBa
AIEKTPOHHBIX MTyYKOB
[TonynpoBoAHUKH, UX
coOCTBeHHAs U
bubnuoteka
MpUMeCHast
- [HOK
61 poBoAUMOCTh. CBOMCTBA
N-HeDexo https://m.edsoo.
P pexona. ru/ff0c84ae
[TonynpoBOAHUKOBBIE
npuoOopbI
DIJIEKTPUYECKUU TOK B
pacTBopax U paciuiaBax bubnuoreka
62 JJICKTPOJIUTOB. HOK
DIIEKTPOJIUTHYECKAS https://m.edsoo.
JIUCCOIIHAIIHS. ru/ff0c82ba
DIIEKTPOJIN3
DIJIEKTPUYECKUU TOK B bubnuoteka
63 razax. CaMoCTOSITEILHBIN IIOK
U HECAMOCTOSTEIIbHBIH https://m.edsoo.
pazpsaa. Monnus. [1nazma ru/ff0c84ae
DnexTpuyeckrue mprudopbl
. bubnuoteka
U YCTPOWCTBA U UX
I[HOK
64 MPaKTHYECKOE
noavenerme. TToasmia https://m.edsoo.
P P ru/ff0c86fc
TEXHUKH 0€30MacHOCTH
bubnuoreka
65 O6o6maromuii ypok IIOK
«OIIEKTPOIMHAMUKA» https://m.edsoo.
ru/ff0c88be
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KonTtponsHas pabora o
bubnuoteka
Teme «DJIEKTPOCTaTUKA. OK
66 ITocTostHHBIM 1 1
AJIEKTpUUECKUM TOK. Toku hitps.//m.edsoo.
HIEKIP ] ru/ff0c8a8a
B PA3JIMYHBIX CPpCaAax»
PesepBHBIl ypOK. bubnuoreka
67 KoHuTpomapHas pabora mo 1 LHOK
TEME https://m.edsoo.
"DnexTpoauHaMuka" ru/ff0c8c56
. bubnunoreka
PesepBHBIl ypOK. OK
68 O06o0maromuii ypok 1mo 1 1
Teman 10 K1acca https://m.edsoo.
K ru/ffOc8fée
OBIIEE KOJIMYECTBO 68
YACOB I10 ITPOTPAMME
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11 KJIACC

Ne KosnnyecTBo yacos JJIeKTPOHHBIE
Hdara
Tema ypoxka Beer Kontpo IIpakTn — uuppoBbie
n/ o JIbHbIE YecKHue st o0pa3oBaTesibH
n padoTbI padoThbI bI¢ peCypChl
[TocTostHHBIE MAarHUTHI B KX
B3aUMOJIeCTBHE. MarHuTHOE bubmmorexa
nose. Bexrop marauTHOM 1 HOK
WHAYKIUU. JIMHUY MarHUTHOM hitps://m.edsoo.
ru/ff0c9778
WHTYKITUU
MarauTHO€E 10Ji€ MPOBOJIHUKA bubnuoteka
¢ TokoM. OnbIT Dpcrena. 1 LIOK
B3anmopeiictere https://m.edsoo.
MPOBOJTHUKOB C TOKOM ru/ff0c98fe
JlabopaTtopHnas pabota bubmotexa
«M3yueHne MarHuTHOTO TOJISt 1 1 HOK
KATYIIKH © TOKOM https://m.edsoo.
ru/ff0c98fe
JlericTBME€ MarHUTHOTO TOJIS
Ha MMPOBOJHHUK ¢ TOKOM. Cuita bubnuoreka
Awmriepa. JlabopaTopHas 1 1 L[IOK
pabota «MccnenoBanue https://m.edsoo.
IENCTBUS OCTOSIHHOTO ru/ff0c9ac0
MAarHuTa Ha pamMKy ¢ TOKOM»
JleiicTBME MarHUTHOTO ITOJIS bubnuoreka
Ha JBHXYIIYIOCS 3apsSyKEHHYIO 1 HOK
yactuiy. Cuna JlopeHia. https://m.edsoo.
Pabota cunbl Jlopenna ru/ff0c9df4
DneKTpoMarHuTHas
nHaykuus. [lotok BekTopa
MarHuTHOM uHaykuuu. I1C 1
WHJYKIUU. 3aKOH
3NIEKTPOMArHUTHOM MHIYKIIUU
®@apanes
JIaGoparopHas paboTa bubnuoreka
«HccnenoBanue sBICHUS 1 1 HOK
3JIEKTPOMArHUTHOU https://m.edsoo.
VHTYKIIAW» ru/ff0cals0
NunykTuBHOCTSH. SIBIEHUE 1 bubnuoreka
camonHaykuuu. J1C I[HOK
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CaMOMHJIyKLIMH. DHEPrus

https://m.edsoo.

MAarHMTHOTO TI0JIsl KATYIIKH C ru/ff0ca600
TOKOM. DJIEKTPOMAarHuTHOE
rnoJje
TexHuueckue ycTpoiucTsa u
WX PUMEHEHHE: IOCTOSTHHBIC
9 MarHUTHI, 3JICKTPOMArHUTHI,
AJIEKTPO/IBUTATEb,
YCKOPHUTEIH JIEMEHTAPHBIX
YaCTHII, MHAYKIIMOHHAS TIeYb
O6o0maromuii ypok bubnmmoreka
10 «MarsauTtHoe 1noe. [HOK
DneKTpoMarHuTHas https://m.edsoo.
WHIYKIUSD) ru/ff0cab82
KonTponsHas pabora no teme bubnuoreka
11 «MarauTHOE ToJIe. [IOK
DJIEKTpOMAarHuTHas https://m.edsoo.
WHIYKIUSD) ru/ff0cad58
CB00OOIHBIE MEXaHUYECKUE
bubnuoteka
kojebanus. 'apmMoHnyeckue
[HOK
12 KoJieOaHus. YpaBHEHHE
TapMOHUYECKUX KOJIeOaHHI ftps.//m.eds00.
P ' ru/ffOcaf06
[IpeBpatienue sHepruu
JlaGopaTtopnas pabota
«HccnenoBanue 3aBUCUMOCTH
13 Tepuoaa MaJibIX KoJieOaHu i
rpy3a Ha HUTU OT JUIMHBI HUTU
Y Macchbl Tpy3a»
KonebarenbHbIW KOHTYP.
CBoOoubie
AIIEKTPOMArHUTHBIE
bubnuoTeka
KoJebaHus B UA€aTbHOM
I[HOK
14 KoJiebaTeIbHOM KOHTYpE.
N —— https://m.edsoo.
J ru/ffOch820
MEXaHUYECKUMU U
ANEKTPOMArHUTHBIMH
KOJIeOaHUSIMHU
®opmyna Tomcona. 3akoH bubnuoreka
15 COXpPaHEHUS YHEPTUU B LIOK
UJeanbHOM KoJie0aTeTbHOM https://m.edsoo.
ru/ffOcb9c4

KOHTYpE
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IIpencrasnenue o
3aTyXarluX KOJIeOaHHsX.

bubnuoteka
Brinyxienabie OK
16 MEXaHUYECKUE KOJIeOaHMs. ﬂt im.ed
s://m.edsoo.
Pesonanc. BeiyxneHHbIe
ru/ff0cbb86
3JIEKTPOMAarHUTHbIE
KoJeOaHus
IIepeMeHHBIN TOK.
CunycouganbHbIA
. bubnuoreka
MepEMEHHBIN TOK. MOIITHOCTh OK
17 IIEPEMEHHOTO TOKA. 1
AMIDTHTYIHOE i https://m.edsoo.
! y. ru/ffOcbd34
JICUCTBYIOIIEE 3HAUYCHUE CUJITBI
TOKa U HAMPSHKCHUS
Tpancdopmatop.
18 [TpowusBoacTBo, nepenaya u
oTpebIIeHNE IIEKTPUIECKON
SHEPTUHU
YCTpOUCTBO U MPAKTHUYECKOE
bubnuoteka
MIPUMEHEHHE DJIEKTPUIECKOTO OK
19 3BOHKA, TeHEpaTopa 1
MEPEMEHHOTO TOKA, JIMHUN ftps /. £cts00.
P ’ ru/ff0cc324
aNeKTponepeaay
DKOJIOTUYECKUE PUCKH TIPU
MIPOU3BOJICTBE
20 anektposaneprun. Kynerypa
WCIIOJIb30BAHUS
AJIEKTPOIHEPTHH B
MMOBCETHEBHOU KU3HU
MexaHn4yecKue BOJIHBI,
YCIOBUS PACTIPOCTPAHECHHUSL. bubnuoreka
21 [Tepuon. CxopocThb I[IOK
pacnpoCTpaHeHUs U JIJTMHA https://m.edsoo.
BoJIHBI. [loniepeunbie u ru/ffOcca54
MIPOJIOJILHBIE BOJTHBI
bubnuoreka
3Byk. CKOpOCTb 3ByKa. OK
22 I'pomkocTs 3ByKa. BeicoTa 1
Tona. Tem6b 3BvKa https://m.edsoo.
' P 3BY ru/ffOcccOc
bubnuoreka
DNEeKTPOMarHUTHBIE BOJIHBI,
23 HOK

HUX CBOWCTBA U CKOpPOCTh.

https://m.edsoo.
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[IIxaJyia 31eKTPOMarHUTHBIX
BOJIH

ru/ffOccfe0

[TpuHIUIIBI paANOCBA3U U

24 TeneBueHus. Pa3Butue
CpeACTB cBsi3u. Panmnonokanus
bubnuoreka
o5 KoHnTponsHas padora LHOK
«KonebaHus 1 BOJHBI https://m.edsoo.
ru/ffOcc6f8
[IpssMmonmHenHOE
pacnpocTpaHEeHHUE CBETA B bubmorexa
26 OJTHOPOJIHOM cpeJie. LOK
To4eyHbIi1 HCTOYHUK CBETA. hitps:f/m.etlsoo.
ru/ff0cd350
JIyu cBera
Otpaxenue cBeTa. 3aKOHbI bubnuoreka
97 OTPAKEHHUS CBETA. [HOK
[TocTpoenue n3o0pakeHuu B https://m.edsoo.
TIJIOCKOM 3epKajie ru/ffOcd4e0
[Ipenomuenne ceera. [lonHoe bubnuoreka
28 BHYTPEHHEE OTpPaXKEHUE. [HOK
[IpenenbHbIW yroJ MOJHOTO https://m.edsoo.
BHYTPEHHETO OTPaKCHUSI ru/ff0cd7f6
JlaGopaTtopHnast pabota bubmorexa
29 «M3mepenune mokazaTest HOK
MIPEIOMIICHHUS CTEKIIa» ttps.//m. d500.
ru/ff0cd67a
JIunzel. [loctpoenue bubnuoteka
30 n300pakeHuil B IMH3E. I[HOK
®dopmysia TOHKOH JIMH3BI. https://m.edsoo.
VBenuueHue JTUH3E ru/ffOcddle
JlaGopaTopHas pabota
31 «HccnenoBanue cBOMCTB
M300paKeHU B JINH3AX)
Hucnepcus cera. CoxxHbIN
cocrtaB Oenoro ceta. L[Ber.
32 JIaGoparopHas paboTa
«Habmronenue nucnepcuu
CBETa»
WnTepdepenius ceera. bubnuoreka
33 Hudpaxius ceera. I[HOK

JudpaxiponHas pemeéTka

https://m.edsoo.
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ru/ffOced22

bubnuoteka
34 ITorepe4HOCTH CBETOBBIX LIOK
BoJiH. [lossapusanus ceera https://m.edsoo.
ru/ff0cf02e
Ontuueckue mpuOOPsI U
35 YCTPOMCTBA M YCIOBUS UX
0€301MacHOTO TPUMEHEHUS
['panu1pl MpUMEHNMOCTH bubnuoreka
36 KJIACCUYECKOW MEXAHUKH. [HOK
[TocrynaTel cienuanbHOU https://m.edsoo.
TEOPHH OTHOCHTENHLHOCTH ru/ff0cf862
OTHOCHUTENHHOCTD bubnuoteka
37 OJTHOBPEMEHHOCTH. [HOK
3ameyieHre BpeMEeHH U https://m.edsoo.
COKpAaNIeHUE JIJTNHBI ru/ffOcfa42
OHeprus U UMITyJIbC bubnuoreka
38 peJ'ISITI/IBI/ICTCKOI/IV YaCTUIIEI. HOK
CBs3b Macchl C SHEPTUEH U https://m.edsoo.
UMITYJIbCOM. DHEPrusi MOKos ru/ffOcfc68
KonTtponbHas padoTa bubnuoteka
39 «OnTrka. OCHOBBI LIOK
CIIeIMAIbHON TEOPUH https://m.edsoo.
OTHOCHUTEIBLHOCTH ru/ff0cf6f0
bubnuoteka
40 ®otonbl. Dopmyna I1nanka. HOK
DHeprus ¥ UMIyJabsc GoToHa https://m.edsoo.
ru/ffOcfel6
bubnuoteka
OTKpBITHE U UCCIICIOBAHNE 1IOK
41 otodddexra. OnbiThl A. T
2 b https://m.edsoo.
rojerosa ru/ffOcffc4
3akoHbl poTorddekTa. bubnuoreka
42 YpaBHeHue DWHIITEWHA TSI I[IOK
dhotorddexra. «KpacHas https://m.edsoo.
rpanuna» porodddexra ru/ffod015e
JaBnenue ceeta. OnbITh 1. BI/gIJEHOTeKa
43 H. JleGeneBa. Xumunyeckoe 1
. https://m.edsoo.
JICUCTBUE CBETA (U/£0d04a6
44 TexHuueckue ycTpoiicTBa u
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MPAKTUYECKOE TIPUMCHEHUE:
(dboTodMEeMEHT, POTONATUHK,
conHeyHas OaTapes,

CBETOJIMO/T
bubnuoteka
Pemenue 3agau no reme OK
45 «7eMEeHTBI KBAaHTOBOM 1
LUK https://m.edsoo.
ru/ff0d0302
Mopens atoma ToMcoHa. bubanorexa
46 OmnsiTel Pesepdopaa mo [IOK
pacCesTHUIO O-4aCcTHIL. https://m.edsoo.
[Lmanerapnas MoJienb aroMa ru/ff0d091a
bubnuoteka
47 [Tocrynater bopa [OK
https://m.edsoo.
ru/ff0dOafa
N3nydenue u noriomeHne bubnuoreka
48 (hOTOHOB MpH TIEpexojIe aToMa IIOK
C OJTHOTO YPOBHS PHEPTUU HA https://m.edsoo.
Ipyroui. Buael criektpos ru/ff0dOafa
BosHOBEIE CBOMCTBA YaCTHIL.
- bubnuoreka
Bounnsl e bpowis.
- [HOK
49 KopryckynsipHO-BOTHOBOH
anu3M. CHOHTaHHOE U futps://m.ds0o.
Y i ru/ff0dOca8
BBIHYXJICHHOE U3Ty4eHHE
OTKpBITHE PATUOAKTUBHOCTH. bubnuoreka
50 Omnbiter Pe3epdopaa mo IIOK
OIPEEIICHUIO COCTaBa https://m.edsoo.
PaaOaKTUBHOTO M3JIYy4EHUS ru/ff0dofd2
CaoucTBa anbda-, 6era-,
51 ramma-usinydeHus. Bousaue
PaZMOaKTUBHOCTH HA KUBBIC
OpraHu3Mbl
OTKpbITHE IPOTOHA U
. bubnuoTeka
HeuTpoHa. M3oronsl. Anbda-
- LHOK
52 pacnan. DJIeKTPOHHBIN U
MMO3UTPOHHBIM OeTa-paca, hitps://m.edsoo.
P pacta. ru/ff0d1162
I'amma-usiydenue
DHeprus CBA3U HyKJIIOHOB B bubnuoreka
53 anpe. SnepHble peakyH. I[HOK

SnepHBIN peakTop.

https://m.edsoo.
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https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d091a
https://m.edsoo.ru/ff0d091a
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0ca8
https://m.edsoo.ru/ff0d0ca8
https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1356

[Ipo6nembl, TEPCIIEKTUBEI,
9KOJIOTMYECKUE ACTICKTHI
SIIEPHOU DHEPTETUKH

ru/ff0d1356

54

DIeMEHTapHbIE YaCTUIIBI.
OTKpbITHE IO3UTPOHA.

MeTo 161 HAOTFOICHUS U
pEerucTpamyu IeMEeHTaPHBIX
yactull. Kpyrislii cron
«DyHaMeHTaIbHbIE
B3aUMOJACUCTBUS. EAMHCTBO
(bU3UYECKOU KapTUHBI MUPA»

bubmmoreka
[HOK

https://m.edsoo.
ru/ff0d0e38

55

Bun 3B€31H0T0 HEbA.
Co3Be3aus, spKkue 3BE3/bl,
[JIAHETHI, UX BHIMMOE
nerxenue. ComHeynas
cucTema

56

Counite. CotHeunast
aKTUBHOCTE. MICTOUYHHK
sHeprun CoJIHIIA U 3BE3]T

57

3BE3/1bI, MX OCHOBHBIC
XapaKTePUCTUKH. 3BE3/bI
TJIaBHOW
MOCJIEIOBATSIIFHOCTH.
Buyrpennee crpoeHue 3BE3/I.
CoBpeMeHHbIE MPEICTaBICHUS
0 TIPOUCXOKJICHUH 1
sposrory CoJIHIA U 3BE3NT

58

Mineunbin [Iyte — Hama
I'amaktuka. Ilomoxkenne u
nemkenue CoJiHIIa B
TI'anaktuke. I'amakTukH.
YepHbie ABIPHI B Ipax
raJlakTHUK

59

Bcenennas. Paz0Oeranue
ranmaktuk. Teopus bonsoro
B3pbIBa. PennkroBoe
n3nydeHue. MeraranakTuka

60

Heperennsie mpo6aembl
aCTPOHOMHH

61

KonTponsHas pabora
«OJIEeMEHTBl aCTPOHOMMHU U
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https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d0e38
https://m.edsoo.ru/ff0d0e38

acTpO(UBHKI

62

Oo6o6maromuii ypok. Posb
(U3UKU ¥ ACTPOHOMUH B
SKOHOMHYECKOM,
TEXHOJIOTHYCCKOMH,
COUHMAIBHOM U 3THYECKON
cdepax aesaTeabHOCTH
YeloBeKa

63

O6o06maromuit ypok. Ponb u
MeCTO (PU3UKU B ACTPOHOMHH
B COBPEMEHHOMN HAay4HOU
KapTHHE MHpa

64

O606maromuii ypox. Posb
¢uznueckoil Teopuu B
(dhopMHpoBaHUU
MpEeACTABICHUHN 0 PU3NUECKON
KapTHHE MHpa

65

O6o06maromuit ypok. Mecto
(u3HYECKO¥ KapTHHBI MHpA B
0011IeM psiTy COBPEMEHHBIX
€CTECTBEHHO-HAYYHbBIX
MpEJICTaBICHUN O IPUPOJIE

66

Pe3epBHbIil ypok. MarHuTHOE
noJie. DJIEKTPOMarHuTHast
WHIYKINS

67

PesepBHblil ypok. OnTuka.
OCHOBBI CIEMATIBHON TEOpUH
OTHOCHUTEIBHOCTHU

68

Pesepunbiii ypok. KBantoBas
¢buzuka. DeMeHThI
ACTPOHOMHUHU U aCTPOPUUKH

bubanorexa
LHOK

https://m.edsoo.
ru/ff0d1784

OBIIEE KOJIMYECTBO YACOB
I10 ITPOTPAMME

68
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https://m.edsoo.ru/ff0d1784
https://m.edsoo.ru/ff0d1784

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

®dusuka, 10 xknacc/ Msaxumes I'.4., Byxosues b.b., Corckuii H.H. non
penakmueit [laphentreBoit H.A., AkinonepHoe obiiectBo «M3aaTenbcTBO
«IIpocsewenue»

®dusuka, 11 knacc/ Maxumes I'.5., Byxosues b.b., Corckuii H.H. non
penakmueit [lapdentreBoit H.A., AkiinonepHoe obmectBo «M3aaTenbcTBO

«HpOCBGIIIGHI/IG»

METOANYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HMHTEPHET

https://www.yaklass.ru/?h

https://uchi.ru/

https://resh.edu.ru/

https://fipi.ru
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https://www.yaklass.ru/?h
https://uchi.ru/
https://resh.edu.ru/
https://fipi.ru/
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