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HOACHUTEJIBHAS 3AIINCKA

[Iporpamma 1o ¢usuke 0a30BOTO YpOBHSI Ha YPOBHE CPEAHEro OOIIEro
oOpa3zoBaHus pa3paboTaHa Ha OCHOBE IMOJIOKEHUH M TPeOOBAHMM K pe3ysbTaTam
OCBOEHHS OCHOBHOM 00pa3oBaTeNbHOW Mporpammbl, mnpeactaBieHHbix B OI'OC
COQO, a Takxke c yuétoMm (QenepanbHOil pabodeil mporpamMmbl BOCIHUTAHHS U
KOHLEMIMU MpernojaBanus ydeOHoro mpeamera «Pusnka» B 00pa30BaTENIbHBIX
OpraHu3alusiax Poccuiickon denepanny, peanu3yrLmmnx OCHOBHBIE
oOpa3oBaTeIbHbIE MPOTPAMMBI.

Copepxanue mnporpaMMmbl 1o (u3uMKe HampaBieHO Ha (HOpPMHUpPOBAaHUE
€CTEeCTBEHHO-HAYYHOM KapTUHBI MHupa oOyyawomuxcs 10-11 xmaccoB mpu
oOydeHHH X Qu3rKe Ha 0a30BOM ypOBHE Ha OCHOBE CHUCTEMHO-JESITEIbHOCTHOTO
nonxona. Ilporpamma mo ¢usuke coorBercTBYyeT TpeboBanusim GI'OC COO
IUIAHUPYEMBIM JIMYHOCTHBIM, TPEJAMETHBIM U METANpeAMETHBIM pe3ybTaTam
oOydeHMs, a TaKKe YYHUTHIBAET HEOOXOJUMOCTh peaau3alrdu MEXKMPEIMETHBIX
cBs3ell (DU3MKM C €CTECTBEHHO-HAyYHBIMM YYEOHBIMU TIpeamMeTamMu. B Helt
OTIPEJIENISIIOTCS. OCHOBHBIC ENH M3Yy4eHUsS (PU3UKU HAa YPOBHE CpPEIHEro OOIIero
oOpa3oBaHus, IUIAHUPYEMbIE€ Pe3yJIbTaThl OCBOCHHS Kypca (DM3UKH: JTUYHOCTHBIE,
MeTanpeIMETHbIE, TpeIMeTHbIe (Ha 6a30BOM ypOBHE).

[Iporpamma no Qpu3uKe BKIIOYAET:

e IUIAHUPYEMBIE Pe3yJbTaThl OCBOCHUA Kypca (pu3nKu Ha 0a30BOM YPOBHE, B

TOM YHMCJIe MPEeIMETHBIE pe3yIbTaThl M0 ToJaM 00y4eHHUS;

e cojepxanue yueOHoro npeamera «dusmka» mo rogam oOydeHHUs.

dusrka Kak Hayka O HaumOosiee OOIIMX 3aKOHAX IPHUPOJBI, BHICTyHas B
KauecTBe y4eOHOrO MpEeaMeTa B IIKOJIE, BHOCUT CYHIECTBEHHBIN BKIIaJl B CUCTEMY
3HaHHUM 00 oKpykaromeM mupe. [IkonpHBIN Kype PU3NKN — cucTeMOoOpa3yomuii
JUTSI €CTECTBEHHO-HAYYHBIX YUCOHBIX MPEIMETOB, MOCKOIbKY (HU3NYECKUE 3aKOHBI
JIe)KaT B OCHOBE TMPOIIECCOB U SIBJICHUHN, H3y4yaeMbIX XHMHEH, OMOJIOrHeH,
bu3mueckoii reorpadueri U acTpoHoMmed. lcmomb30oBaHME W aKTHBHOE
npuMeHeHne  (GU3NYECKUX 3HAHUW  ONpenelsieT XapakTep U pa3BUTHE
pa3HOOOpa3HBIX TEXHONOTMH B cdepe DSHEPreTHKH, TPAHCIOPTa, OCBOCHUS
KOCMOCA, TMOJIyYEHHsS HOBBIX MATEpHUAJIOB C 3aJlaHHbIMH CBOWCTBAMHU WM JIPYTHUX.
N3yyenne Qu3MKu BHOCHUT OCHOBHOW BKJaJ B (OPMHUPOBAHHE ECTECTBEHHO-
HAyYHOU KapTHUHBI MUpa OOydaromuxcs, B (GOpPMHUPOBAHUE YMEHHH NPUMEHSTH
Hay4HbI METO]I MO3HAHUS MPHU BBINOIHEHUH UMU YY€OHBIX UCCIEAOBAHUM.

B ocHOBY Kkypca ¢Gu3uMKK JJ11 YPOBHS CpeIHEro oOIero oOpa3oBaHUs
MOJIOKEH psAJl WJeH, KOTOpPblE MOXKHO pacCMaTpuBaTh KaK MPUHILMIBI €ro
ITIOCTPOCHMS.



Hoes yenocmnocmu. B COOTBETCTBUM C HEW KypC SBISETCS JOTMYECKU
3aBEPIIEHHBIM, OH COJEPKUT MaTepuai U3 BCEX Pa3lesioB (PU3MKH, BKIIOYAET KaK
BOIIPOCHI KJIACCUYECKOM, TaK U1 COBPEMEHHOM (PU3HKHU.

Hoes cenepanuzayuu. B COOTBETCTBUM € HeW Marepuan Kypca (GU3HKU
o0ObeUHEH BOKpYr (Qu3nyeckux Teopud. Beaymum B Kypce sBusercs
(opMHUpOBaHUE TPEACTABICHUN O CTPYKTYPHBIX YPOBHSIX MaT€pHM, BEILECTBE U
ToJIE.

Hoes eymanumapuzayuu. EE peanuzaius MOpeanosjaracT HCIOJIb30BaAHHE
I'YMaHUTApHOTO TOTEHIMaNa (U3MYECKOM HAYKH, OCMBICIIEHHUE CBSI3U Pa3BUTHS
¢u3uku ¢ pa3BuUTHEM OOIIECTBA, a TaKkKe C MHUPOBO33PEHUYECKUMHU,
HPABCTBEHHBIMH M 3KOJOTMYECKUMH MpoOIeMamu.

Hoes  npuknaonoti Hanpaenennocmu. Kypc ¢Guzuku mpennosiaraet
3HAKOMCTBO C IIMPOKUM KPYIOM TEXHUYECKUX U TEXHOJIOTUYECKUX MPHUIOKECHUN
U3YUYEHHBIX TEOPUI U 3aKOHOB.

Hoes »skonoeuzayuu peanusyeTcss TMOCPEACTBOM BBEACHHUS DJIEMEHTOB
collepKaHMsl, TOCBAIIEHHBIX JKOJOTMYECKUM TpobiieMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHbI C Pa3BUTHEM TEXHMKH M TEXHOJOTHU, a TakkKe OOCYXKICHHUS
po0JIeM pallOHAIBHOTO MPUPOAONOIB30BAHNS U HKOJIOTHYECKONW O€30MacCHOCTH.

CrepxHEBbIMH 3JIEMEHTaAMM Kypca (U3MKHM Ha YpOBHE CpPEJHEro OOLIEero
oOpazoBaHus SABIAOTCA (Gu3HUUYecKkre Teopuu (HopMUpOBaHHE MPEACTABICHUHA O
CTPYKTYpe MOCTPOEHUSI PU3NYECKONW TEOpUH, posid (yHIaMEHTAIbHBIX 3aKOHOB U
OPUHLIMIIOB B  COBPEMEHHBIX IPEACTABICHHUAX O MpPUPOJE, TpaHHULIAX
OPUMEHUMOCTH TEOPHM, I ONMUCAaHUS €CTECTBEHHO-HAYYHBIX SBICHUN U
IIPOIIECCOB).

CucTeMHO-AESTENbHOCTHBIM MOAX0J B Kypce (DU3MKU peanusyercs Mpexkie
BCETr0o 3a CUET OpraHU3alUu SKCIEPUMEHTAJIbHOW NEATEIBHOCTH OO0YyYarolUXCsl.
Jns  06a3oBoro ypoBHS Kypca (U3MKH — 3TO HCIOJIB30BAHUE CUCTEMBI
(pOHTANBHBIX KPAaTKOBPEMEHHBIX JKCIIEPUMEHTOB U J1a0OpaTOpHBIX padoT,
KOTOpbIE B Iporpamme mno ¢u3nke oObeJUHEHBl B OOIIMI CIUCOK YYEHHUECKUX
NpaKTHYECKUX paboT. BriaeneHue B yka3aHHOM IepedHe JabopaTOpHBIX padoT,
IIPOBOJAMMBIX JUIsI KOHTPOJS M  OLEHKH, OCYIIECTBISETCS Y4YaCTHUKAMH
00pa30BaTeIbHOrO IMpolecca HCXOJs U3 OCOOCHHOCTEW TIJIaHUPOBAaHUSA U
ocHamleHuss kaOuHeta (¢u3uku. Ilpm sTomM oOecmeunBaeTcs OBJAJCHHE
OOy4aloUMMHCS YMEHHUSIMH TNPOBOJIUTH KOCBEHHBIE H3MEPEHHUS, HCCIIEIOBAHUS
3aBUCUMOCTEH (PU3NYECKUX BEJIMYMH U IIOCTAHOBKY OMNBITOB II0 IPOBEPKE
IIPEIOKEHHBIX THIIOTES.

bonpmioe BHMMaHWE YIENAETCS PEIICHUIO PACcYETHBIX M Kade€CTBEHHBIX
3amad. IIpu 3TOM 11 pacd€THBIX 3aady MPUOPUTETOM SIBIISIIOTCS 3aa4d C SIBHO
3aJ1aHHOM (PU3NUECKON MOJIEIIBIO, TO3BOJISIOIINE IPUMEHATh U3YUEHHbBIE 3aKOHBI U



3aKOHOMEPHOCTH KaK W3 OJHOTO pa3zeiia Kypca, TaK W WHTETPUPYS 3HAHUS W3
pa3HbBIX pa3aenoB. /[ KadecTBEHHBIX 3a/1ad MPHOPUTETOM SIBJISIFOTCS 3aJIaHUS Ha
OoOBsSICHEHHE TPOTEKaHWS (PU3NUECKUX SBICHUHW M TMPOIECCOB B OKPYKAIOIICH
KU3HHU, TpeOyrolue BbIOOpa (U3WYECKOW MOJENu ISl CUTyallud MPaKTHKO-
OpPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBum ¢ TpedoBanusiMu DPI'OC COO k MarepuanbHO-
TEXHUYECKOMY OOECIeueHUI0 Yy4eOHOro mpoiiecca 0a30BbIi YpPOBEHb Kypca
bU3MKHM HAa YPOBHE CPEIHETO O0IIEro 00pa3oBaHUs JOJKEH U3yUaThCs B YCIOBUAX
NPEeIMETHOTO KaOWHEeTa (PM3WKH WM B YCJIOBHSIX WHTCTPUPOBAHHOTO KaOHWHETa
NIPEIMETOB ©CTECTBCHHO-HAYYHOTO MUKIa. B kaOuHeTe (HU3UKH JTOJDKHO OBITH
HEeoOXxoauMoe J1labopatopHOe OOOpPYJIOBAHME ISl BBINOJHEHUS YKa3aHHBIX B
nporpaMme 1o (PU3MKe YYCHUUYCCKUX MPAKTUICCKUX PabOT U JACMOHCTPAIMOHHOE
o0opyi0BaHUE.

JleMoHCTpalmoHHoe o0opyaoBaHHe (OPMHUPYETCS B COOTBETCTBHHM  C
NPUHIIMIIOM MHHUMAJIbHOW JIOCTATOYHOCTH UM  O00ECIECUYMBACT TIOCTAHOBKY
NEPEUNCICHHBIX B TIporpaMMme IO (U3MKE KIFOYEBBIX JEMOHCTPAIMHA IS
UCCIICIOBAHUS  W3YYaeMbIX SIBJICHHH M  TPOIECCOB, OMIMPUYCCKUX H
(byHIaMEeHTaIbHBIX 3aKOHOB, UX TEXHUYECKUX MTPUMEHEHUH.

JlaGopatopHoe 00OpyIOBaHUE I YYEHHUYECKUX MPAKTHYECKUX pPaboT
dopMupyetcsi B BUie TEMaTHYECKUX KOMIUIEKTOB M OOECIIeYMBAETCA B pacuére
OJTHOTO KOMIUIEKTa Ha JIByX oOydammuxcs. TeMaTHuyecKkue KOMIUICKTHI
71a00paTOpHOTO OOOPYIOBAHMS JIOJKHBI OBITh IMOCTPOSHBI HAa KOMIUICKCHOM
UCIIOJIb30BAaHUM AHAJIOTOBBIX W IMGPOBBIX MPHOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTEIBHBIX CUCTEM B BUJE ITUGPPOBBIX JTabOpaTOpHil.

OCHOBHBIMH LIEJIIMU U3yUeHUs GU3UKH B 001IeM 00pa30BaHUU SIBIISFOTCS :

e (QopMHpOBaHHE HHTEpPECa M CTPEMJICHHS OOYYalomUXCSA K HAyYHOMY
U3YYCHHUIO TPUPOJBI, Pa3BUTHUE WX HWHTEIUICKTYaJbHBIX M TBOPYECKUX
CIIOCOOHOCTEIA;

e pa3BHUTHE MPEACTABICHUI O HAYYHOM METOJIe TTO3HAHUS B (HOPMHUPOBAHUE
UCCJIEIOBATEIHCKOTO OTHOIIECHHUS K OKPY)KAIOIIUM SIBIICHUSIM;

e (opmMupoBaHHE HAYYHOTO MHPOBO33PEHHSI KaK pE3yJibTaTa H3yYCHHUS
OCHOB CTPOCHHMsI MaTepu U (yHIaMEHTAIBHBIX 3aKOHOB (DM3HKH;

o (opmupoBaHne yMmMeHUN OOBSICHATH SBICHUS C HCIOJIB30BAHUEM
dbu3HUeCcKUX 3HAHUIN W HAYIHBIX JOKA3aTEIbCTB;

e (opmupoBaHue mpeACTaBICHUN O PO (DU3UKHU ISl Pa3BUTHS IPYTHUX
€CTECTBEHHBIX HAYK, TCXHUKHU U TEXHOJIOTHH.

JlocTmkeHne 3TUX Ieliel oOecrieuynBaeTCs perieHueM CISAYIOmuX 3a7a4 B

MpoIecce u3yueHus Kypca (U3MKHA Ha YPOBHE CpPeIHETO 00IIero o0pa3oBaHMUs:



e TMpUOOpETECHUE CHUCTEMBI 3HAHUU 00 o0mux  (HU3NYECKUX
3aKOHOMEPHOCTSIX, 3aKOHAaXx, TEOpHUsIX, BKJIIOYAs MEXaHUKY,
MOJIEKYJISIPHYIO (DU3UKY, OJJIEKTPOJUHAMUKY, KBAaHTOBYIO (HU3UKY U
AJIIEMEHTHI aCTPODU3UKH;

e (opmupoBaHue yMEHUH TPUMEHITh TEOPETUUYECKUE 3HAHUA IS
oObsicCHEHUs (PU3NUECKUX SBICHUM B TPUPOJEC U JJIs TPUHATHUS
IIPAKTUYECKUX PELICHUN B IIOBCEHEBHOM KU3HU,

e OCBOEGHHME CIIOCOOOB pEHIeHUS Pa3IMYHbIX 3aJad C SIBHO 3aJaHHOU
¢uznuecko Monenbplo, 3a1ad, MOAPa3yMEBAIOIIUX CaMOCTOSTEIBHOE
co3gaHue pu3NUecKor MOJEINH, aJIEKBAaTHON yCIOBUSM 3a/1a4H;

e TMOHMMaHUE (UUYECKUX OCHOB W MPHUHIIUIIOB ACHCTBHUS TEXHHUYECKUX
YCTPOMCTB U TEXHOJIOTMYECKUX MPOLECCOB, UX BIUSHUSA Ha OKPY>KAIOIIYIO
cpeny;

e OBJAJICHHE METOJAMH CaMOCTOSITEIbHOTO TUIAHUPOBAHUS U TPOBEIACHHUS
du3nUecKnX HKCIEPUMEHTOB, aHaIM3a M HUHTEpHpeTanuu HHpopmanuu,
OTIpEeJIEIICHHS] IOCTOBEPHOCTHU MOJIYYEHHOT'O pe3yiibTaTa;

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

Ha wuzyuenne ¢usuku (0a30BBIi ypOBEHb) Ha YPOBHE CpEIHETO OOIIEeTo
obOpazoBanus orBoauTcs 136 yacoB: B 10 kiacce — 68 dacoB (2 yaca B HEJIEIO), B
11 ximacce — 68 yacoB (2 yaca B HEJICIIO).

[Ipeqmaraemerii B mporpamMme 1o (u3uke TmepedeHb J1abOpaTOPHBIX U
NPAKTHYECKUX pabOT SBISETCA PEKOMEHIOBAHHBIM, YUYUTENb JelaeT BBIOOD
NpOBENICHUsT JTA0OPATOPHBIX pabOT W OMNBITOB C YYETOM WHAMBUIYaTbHBIX
0COOCHHOCTEH 00yYJarOIITUXCS.



COIAEPKXAHUE OBYYEHUA
10 KVIACC

Pasznen 1. ®u3duka 1 MeTOAbl HAYYHOI'0 TO3HAHMS

®uszuka — Hayka o npupoxae. HaydyHble MeTOIbl NO3HAHUSA OKPY’KAIOLIETO
Mupa. Ponb »dKcnepuMeHTa W TEOpUM B MpPOLECCE IO3HAHUS IPUPOJIBI.
DKCHEepUMEHT B (PU3HUKE.

MopenupoBanue (U3MYECKUX SIBIEHUM M TpoueccoB. HayuyHble rumotessl.
duznyeckre 3aKOHbI U TeOpHUH. ['paHUIIBI TPUMEHUMOCTH (U3HYECKUX 3aKOHOB.
[IpuHUIMD COOTBETCTBUS.

Ponb u mecTto Qu3uku B (OPMHUPOBAHUU COBPEMEHHON HAyUHON KapTHUHBI
MUpa, B IPAKTUYECKOMN JAEATEIbHOCTHU JIFOJIEM.

Jlemoncmpayuu

AnanoroBeile U UU(POBBIE HM3MEPHUTENbHBIE MTPHUOOPHI, KOMIBIOTEPHBIE
JATYUKH.

Pa3znen 2. Mexanuka

Tema 1. Kunemamuxka

Mexannyeckoe aBmxeHHE. OTHOCUTEIBLHOCTh MEXAHUYECKOTO JIBUXKCHMUS.
Cucrema otcuéta. TpaekTopusi.

[Tepemenienre, CKOpPOCTh (CpelHsIi CKOPOCTh, MIHOBEHHas CKOPOCTH) U
YCKOPEHHE MaTEepUAIbHOM TOUYKH, UX MPOCKIHUH HAa OCH CHUCTEMBbI KOOPJMHAT.
CnoxeHue nepeMeIIeHuil U CI0KEHUE CKOPOCTEM.

PaBHOMEpHOE M paBHOYCKOpPEHHOE NpsSMOJMHEHHOEe ABWKeHHE. [ 'paduku
3aBUCUMOCTH  KOOPJMHAT, CKOPOCTHU, YCKOPEHMS, MYTH U MEePEMEIICHUS
MAaT€PUAIBbHONW TOYKH OT BPEMEHU.

CBoOoaHoe nageHre. Y CKopeHre CBOOOTHOTO ITaICHHUS.

KpuBonunennoe paBmkenue. [IBukeHHME  MarepualbHOW TOYKM 11O
OKPY’KHOCTH C IMOCTOSSHHOM MO MOJIYJIK0 CKOPOCTBIO. YTJIOBask CKOPOCTh, JIMHEWHAS
ckopocTtsb. [lepron u gacrota odpamenus. LleHTpocTpeMuTensHoe YCKOPEHUE.

TexHuuecknue yCTpOMCTBA M NPAKTUYECKOE MPUMEHEHUE: CIHAOMETP,
JNBH)KEHUE CHAPAIOB, LICMTHBIC U PEMEHHBIEC MIEPENAYU.

Jlemoncmpayuu

Mogenbp cucTeMsbl OTCUETA, WILIKOCTPALMS KUHEMATUYECKUX XapaKTEPUCTHUK
JIBUKEHUSI.

[IpeoOpazoBanue NBHKEHUM C UCTIOIB30BAHUEM MPOCTHIX MEXAHU3MOB.

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

HaGnionenune aBuxkeHusi Tena, OpOUIEHHOrO MOJ YIioM K TOPU3OHTY H
TOPU30HTAIIBHO.



N3mepenue yckopeHust CBOOOTHOTO MaICHUS.

Hanpagnenne ckopocTy Ipu ABUKEHUHU 1O OKPY>KHOCTH.

Vuenuueckuii skcnepumenm, nabopamopHwvie pabomoi

N3ydyeHnrne HEpaBHOMEPHOTO ABMXKECHHUS C LIEJIbIO ONMPEICICHUS MTHOBEHHOM
CKOpOCTH.

UccnenoBanre COOTHOMIEHHUS MEXAY NyTSIMH, MPONUJCHHBIMU TEIOM 3a
MOCJICIOBATENILHBIE PAaBHBIE IMPOMEXYTKH BPEMEHM MPU PABHOYCKOPEHHOM
JIBH>KEHUHU C HAYaJIbHOW CKOPOCTBIO, PABHOU HYIIIO.

N3ydeHne nBUKEHUS 1IapUKa B BA3KOUW )KUKOCTH.

Nzyuenne nBuxeHus tena, OPOIIEHHOT0 TOPU30HTAIBHO.

Tema 2. lunamuxa

IIpuamun  otHocurenbHOCTM  ['aymmutess.  IlepsBeii 3axkoH  HeroToHa.
NuepunanbHble CUCTEMBI OTCUETA.

Macca Ttena. Cuna. Ilpuninun cynepno3unuu cui. Bropoit 3akoH HeroToHa
JUIsl MaTepuaabHON TOuku. TpeTuii 3akoH HeroTOHA 1151 MatepuanbHbIX TOUEK.

3akoH BcemupHOro TtaroreHud. Cuna Ttsokectu. llepBas kocmuueckas
CKOpOCTb.

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

Tpenue. Buasl Tpenus (moxosi, CKoIkkeHus1, kauenus). Cuna tpenus. Cyxoe
tpenue. Cuiia TpeHHs CKOJIbKEHUS U cuila TpeHus nokosi. KoagduuueHt tpeHus.
Cuita conpoTUBIIEHUS NPU JBUKEHUU TEJa B KUIKOCTU WUJIU ra3e.

[TocTynarensHOE M BpaniaTeabHOE JBUXKEHHUE a0COIIOTHO TBEPIOTO Tea.

MOMEHT Cuiabl OTHOCUTENBHO OcH BpauleHus. llnedo cuibl. YcioBus
pPaBHOBECHS TBEPJIOTO TENA.

TexHuueckue yCTpOMCTBA M IPAKTUYECKOE NPUMEHEHHUE: IOIIIUITHUKH,
JIBU>)KEHUE UCKYCCTBEHHBIX CIIyTHUKOB.

Jlemoncmpayuu

SIBneHne nHEpIUH.

CpaBHeHHE MacC B3aUMO/ICHCTBYIOIINX TE.

Bropoii 3akon HproToHa.

N3smepenue cui.

CrnoxxeHue cuil.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT JAe(hOpMAIIHH.

HesecomocTts. Bec Tena npu yCKOpEeHHOM MOABEME U TAJICHUU.

CpaBHeHUE CUJT TPEHUS MTOKOSI, KAYEHHUS U CKOJIbKECHUSI.

VYcnoBus paBHOBeCHS TBEPAOTro Tena. Buasl paBHOBECHSI.

Vuenuueckuii sxkcnepumenm, nabopamophvie pabomwi

N3yuenue nBuxeHus Opycka 1o HaKJIOHHOM MIOCKOCTH.



UccnenoBanne 3aBUCUMOCTH CHJI YIIPYTOCTH, BO3HHUKAIOIINX B MPYXUHE U
pe3uHOBOM 00pas3ile, OT ux aedopMaliui.

HccnenoBanue yciioBUii pPaBHOBECHUS TBEPAOrO TeENA, HUMEIOLIETO OCh
BpaleHUs.

Tema 3. 3akoHbl cOXpaHeHUA 8 MEXAHUKE

NMnynbe MarepuanbHOM TOUKHM (Tejia), CHUCTEMBbl MaTepUAIbHBIX TOYEK.
NMnynbe cuiabl U WM3MEHEHHE UMIYJibca Tella. 3aKOH COXpPAaHEHUsI HMMITYJIbCa.
PeakTuBHOE NBUKEHUE.

Pabota cumnbl. MOIIIHOCTE CHJIBI.

Kunernueckass sHeprusi marepuanbHOM TO4YkH. TeopemMa 00 H3MEHEHUH
KUHETHYECKON DHEPTHH.

[ToTenuuanbHas DHEPTHUS. [ToTenuuanbHas SHEPrus yIpyro
neopMUpOBaHHONW  TpYKuUHBL.  [loTeHIManpHass  dSHeprust Tena  BOJIU3HU
NOBEPXHOCTH 3EMJIU.

[loTennuanbHple W HEMOTeHIMadbHble  cwibl.  CBiI3b  pabOTHI
HETMOTEHIIMATBHBIX CWJI C W3MEHCHHEM MEXaHWYECKOW HHEPTUU CHUCTEMBI Tell.
3aK0H COXpaHECHHSI MEXaHUYECKOU SHEPTHUHU.

VYrpyrue v Heynpyrue CTOJIKHOBEHHS.

TexHu4eckne yCcTpOMCTBA M MPAKTUYECKOE MPUMEHEHUE: BOLOMET, KOMED,
NPYKUHHBIA MHCTOJIET, JBUKEHHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHHS UMITYJIbCA.

PeaxTtuBHOE IBIDKEHHE.

[Tepexo MOTEHIMAIBLHON YHEPTUHA B KHHETHYECKYIO U 0OpaTHO.

Vuenuueckuii sxcnepumenm, nabopamopHsie pabomoi

N3yueHne abCOMOTHO HEYNPYroro yaapa € MOMOIIBIO ABYX OJMHAKOBBIX
HUTSAHBIX MAaATHUKOB.

UccnenoBanue cBsizu padOThl CUIIbI C U3MEHEHUEM MEXaHUYECKON SHEepruu
TeJa Ha IPUMEPE PACTAKEHUS PE3UHOBOTO KIyTa.

Pa3znen 3. MouiekyisipHasi pU3NKa U TEPMOANHAMHUKA

Tema 1. OcHosbl MONEKYAAPHO-KUHEMUUECKOU meopuu

OCHOBHBIE TOJIOKEHUS MOJIEKYJISIPHO-KMHETUYECKOM TEOPUU M MX OIBITHOE
obocHoBanme. bpoyHoBckoe nBwxkenue. Juddysus. Xapaktep ABUKCHUS WU
B3aUMOJICMCTBUS 4YacTUI] BemlecTBa. MoJenn CTPOEHHS Ta30B, KUAKOCTEU H
TBEPABIX TENT U 00BICHEHUE CBOMCTB BEIIECTBA HA OCHOBE ATUX Mojenei. Macca u
pasMepsl MoJiekyi. KonndectBo BemecTBa. [loctosauas ABorapo.

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



Mopens  upeanmbHOro rasza. OCHOBHOE  ypaBHEHHE  MOJIEKYJISPHO-
KUHETUYECKOW TEOpUU HJICATbHOr0 Tra3a. AOCONIOTHas TeMmreparypa Kak Mepa
CpeHEW KWHETHMYECKOW SHEpPruM TEIUIOBOTO ABWKEHUS dYactull rasza. [llkana
temrieparyp KenbBuHa. ['a30oBeie 3akoHbl. YpaBHeHue MeHneneeBa—Kianeipona.
3akoH [lanbroHa. M30mponeccsl B UIC€AUIBHOM Ta3e C MOCTOSHHBIM KOJIWYECTBOM
BemecTBa. ['paduueckoe mnpeacraBaeHUe H3O0MPOLECCOB: H30TEPMA, H30X0pa,
n3o0apa.

TexHudeckue yCTpPOWCTBA M MPAKTUYECKOE MPUMEHEHHE: TEPMOMETD,
O6apomeTp.

Jlemoncmpayuu

OnbIThl, JOKa3bIBAIONIME JHUCKPETHOE CTPOCHHE BemiecTBa, (ororpaduu
MOJIEKYJI OPraHUYECKUX COCTUHEHUM.

OnpiTel 10 TUDPY3UHN KUIAKOCTEH U ra30B.

Mopens OpOyHOBCKOTO JIBUKEHUS.

Mopnaens onbita lTepHa.

OMBITHI, JTIOKa3bIBAIOIIIHE CYIIECTBOBAHUE MEKMOJICKYJISIPHOTO
B3aUMOJICHCTBHUSI.

Mogens, HILTIOCTPUPYIOLIAs IPUPOAY IABJIEHUS ra3a Ha CTEHKH COCyAa.

OnpIThl, WUIIOCTPUPYIOIIUE YPAaBHEHUE COCTOSIHUSA MJCAIBHOIO Tasa,
U30IPOIIECCHI.

Vuenuueckuii sxkcnepumenm, nabopamopHsie pabomoi

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

HccnenoBanne 3aBUCUMOCTH MEXKAY MapaMeTpaMu COCTOSTHUS pa3peKEHHOTO
rasa.

Tema 2. Ocnosbt mepmoOuHaAMUKU

TepMoauHamuueckas cucteMa. BHYTpeHHssI 3HEPrusi TEPMOJIUHAMUYECKOU
CUCTEMBI U c1ioco0bl €€ n3meHenus. KomnyecTBo TernoTel u paborta. BHyTpeHHss
SHEpPrusi  OJAHOATOMHOIO  HWJEaJbHOrO  raza. Buasl  Temonepenayu:
TEIJIONPOBOHOCTh, KOHBEKLIHS, U3TyUEHUE. Y eabHas TEIIOEMKOCTh BEIlECTBA.
KonnuecTBo TEmnoThl npu TEIIonepeaaye.

[lonsitue 00 aauabatHOM miporecce. IlepBhiii 3aKOH TEPMOJUHAMUKHU.
[IpumeneHne TepBOro 3akoHAa TEPMOIAMHAMUKH K wm3omporieccaM. [ 'paduueckas
UHTEpIpeTanus padoThl rasa.

Bropoii 3akon Tepmonunamuku. HeoOpatumMocTh mpo1ieccoB B MPUPOJIE.

TermoBble ~ MamuHbl.  [IpUHOMIIBIL  OEWCTBUA ~ TEIUIOBBIX  MAallWH.
[IpeoOpazoBanusi 3Hepruv B TEIUIOBbIX MamuHax. KoadduuueHt mnonae3Horo
nercTBus TerioBod MammHb. [ukn KapHo m ero xospduimeHT moiae3HOro
JNEUCTBHS. DKOJIOTMYECKUE MPOOIEMBbI TEIOIHEPIETUKH.



TexHudeckre YCTPONCTBA U MPAKTUYECKOE MPUMEHEHHUE: JBUTATENb
BHYTPEHHETO CrOpaHus, OBITOBOM XOJIO0IMJIbHUK, KOHIUIIMOHED.

Jlemoncmpayuu

N3meneHne BHYTpeHHEW JHEPruM Tejia MPU COBEPIICHUH PAOOTHI: BBUIET
npoOKu M3 OYTBUIKK TOJI JEUCTBHEM CXATOTO BO3JyXa, HarpeBaHue 3¢upa B
JaTYHHOU TpyOKe MyTEM TpeHuUs (BUIEOAEMOHCTPAIHS).

N3meneHne BHyTpeHHEN SHEPTHUM (TeMIIepaTyphl) Tejla MpH TeIionepeaye.

OnbiT 1Mo anuabaTHOMY pAacCIIMPEHHI0 BO3AyXa (OMBIT C BO3AYLIHBIM
OTHHUBOM).

Mopenu napoBoil TypOUHBI, TBUTATENS BHYTPEHHETO CTOpPaHUsl, PEaKTUBHOTO
JIBUTATEJIS.

Vuenuueckuii sxkcnepumenm, nabopamopHsie pabomoi

N3Mmepenne yaenbHON TeIOEMKOCTH.

Tema 3. Acpecamnuie cocmoanusa eeuwjecmea. DPazoevle nepexoonl

[TapooOpa3zoBanue u koHaeHcanus. Vcnapenue u kumneHue. AOCONIOTHAS U
OTHOCHUTEJIbHAsl BJIAXXHOCTh BO3Ayxa. HacelmeHHubld map. YaenapHas TemioTa
napooOpa3zoBaHus. 3aBUCUMOCTh TEMIIEPATypPbl KUTICHUS OT JaBJICHUS.

Tsépnoe Teno. Kpucramnuueckue u amopdHbie Tena. AHU30TPOIUSI CBONCTB
kpuctamioB. JKunkue kpuctamibl. CoBpeMeHHble MaTepuansl. llinaBineHue wu
KpUCTau3anus. Y nenpHas Terviora miasineHus. Cyonumanms.

VYpaBHeHuUE TemI0OBOTO OanaHca.

TexHuueckne yCTpPOMCTBA M MPAKTUYECKOE NPUMEHEHHE: TUTPOMETP U
IICUXPOMETP, KaJTOPUMETP, TEXHOJIOTUH MOJYYEHUSI COBPEMEHHBIX MaTE€pUajOB, B
TOM YHCJIE HAHOMATEPHUAIOB, U HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBoiicTBa HaChIIIEHHBIX MaPOB.

Kunenuve npy noHWKEHHOM J1aBJICHUHU.

CriocoObl u3MepeHus BIAXKHOCTH.

HaGmronenne HarpeBaHus U MIaBJICHUS KPUCTAUIMYECKOTO BEIIECTBA.

JleMOHCTpanus KpuCcTaJlIoB.

Vuenuueckuii sxkcnepumenm, 1abopamopHsie pabomwl

N3Mepenne OTHOCUTENBHOM BIIAXKHOCTH BO3/yXa.

Paznen 4. JnekrpoamHaMuka
Tema 1. dnekmpocmamuxa
DJNeKTpu3auusl Tell. OJEKTpUYECKUui 3apsa. JBa Buaa 3IIEKTPUUYECKUX
3apsaoB. [IpOBONHUKM, AMANEKTPUKH W TOJYNPOBOJHUKH. 3aKOH COXPaHEHUS
AJIEKTPUYECKOTO 3apsiaa.
B3aumopericteue 3apsaoB. 3akoH Kynona. TodeuHslil 371€KTpUUECKUI 3apsi.
Onekrpuueckoe mnoisie. HanpsoxkéHHOCTh  anektpuueckoro mnoisd.  [IpuHiun



CYIIEPHO3UIMU DIIEKTPUYECKUX TT0JIeU. JIMHUM HANPSKEHHOCTH DIIEKTPUYECKOIO
TOJISL.

Pabora cun  snekrpoctatudeckoro  moisg.  llotenmuman.  PasnHocTb
MOTEHIMANOB. [IpOBOAHUKM U JAUANEKTPUKA B BJIEKTPOCTATUYECKOM IIOJIE.
JlvsnekTpuyeckas MpOHUIIAEMOCTb.

DnekTpoEMKOCTh. KoHeHcaTop. DNeKTpOEMKOCTh INIOCKOTO KOHJIEHCATOPA.
DHeprus 3apsKEHHOTO KOHJIEHCATOPA.

TexHuyeckue yCTpOWCTBA M MPAKTUYECKOE IIPUMEHEHHUE: JIIEKTPOCKOIL,
ANEKTPOMETpP, DBJEKTPOCTATUYECKAsl 3alluTa, 3a3eMJIEHHE BJIEKTPONpUuOOpOB,
KOHJICHCATOP, KONMMPOBAIbHBIN annapar, CTpyHHbIA PUHTED.

Jlemoncmpayuu

Y CTpONCTBO U NIPUHIUIT JEUCTBUS DIIEKTPOMETPA.

B3aumopelicTBre HaRIEKTPU30BAaHHBIX TEJ.

DIEKTPUYECKOE T0JIE 3apSIKEHHBIX TEJL.

[TpoBOJIHUKH B 3JEKTPOCTATUUECKOM IOJIE.

DneKTpocTaThyecKas 3aiuTa.

JIMPNEKTPUKH B DIEKTPOCTATUYECKOM IIOJIE.

3aBUCUMOCTh 3JIEKTPOEMKOCTH IUIOCKOTO KOHJAEHcaTopa OT IUIOLIAIu
IUTACTUH, PACCTOSIHUS MEXKY HUMU U TUDJIEKTPUUECKON POHUIIAEMOCTH.

DHeprus 3apsKEHHOT0 KOHIEHCATOpA.

Vuenuueckuii akcnepumenm, 1abopamoprsie pabomol

N3mepenne aneKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannstii Inekmpudeckuit mok. Toxu é paznuunwix cpeoax

DNEeKTpUYECKU TOK. YCJIOBUS CYIIECTBOBAHUA BJIEKTPUUECKOTO TOKA.
Ncrounuku Toka. Cuia toka. [locTossHHBIN TOK.

Hanpsixenue. 3akon Oma 1 yyacTka LEeTu.

DNEKTPUUECKOE COMPOTUBJIIEHUE. YIEIbHOE CONPOTUBICHUE BEIIECTBA.
[TocnenoBarenpHOE, MapaJLIEIIBHOE, CMEIIAHHOE COCIMHEHNE POBOIHUKOB.

PaGora oanmexktpuueckoro Toka. 3akoH Jxoyms—Jlenma. MomHOCTB
AIEKTPUYECKOTO TOKA.

DNEeKTPOJABWKYIAsl CHJIa U BHYTPEHHEE CONPOTHUBIIEHHWE HMCTOYHHKA TOKA.
3akoH OMa JiJ1s1 MOJIHOM (3aMKHYTOM) 3ieKkTpruyeckoi nenu. KopoTrkoe 3aMbiKaHuUE.

DONEKTpOHHAs ~ MPOBOJAMMOCTh  TBEPIBIX  METALIOB.  3aBHCUMOCTH
CONPOTHUBIICHUS] METAJJIOB OT TeMnepaTypbl. CBEpXIPOBOIUMOCTb.

DNeKTpUYeCcKuil TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITYyYKOB.

[TonynpoBogHUKM. CoOcTBeHHas 151 IIpUMECHAas MMPOBOJIUMOCTD
oynpoBoAHUKOB. CBolicTBa p—n-niepexona. [lomynpoBoiHUKOBBIE TPUOOPHI.

DJIEKTpUYECKM TOK B  pacTBOpax M  paciuiaBax  dJICKTPOJIMTOB.
DIIEKTPONUTHYECKAS TUCCOUUALUSA. DIEKTPOIIN3.



DIIEKTpUYECKUi TOK B Ta3zax. (CaMOCTOATENbHBIA M HECAMOCTOATEIbHBIN
paspsan. Monuus. [Lnazma.

TexHuueckue yCTpOMCTBA M MPAKTHYECKOE TMPUMEHCHHUE: aMIIEPMETP,
BOJBTMETP, PEOCTaT, HCTOYHUKH TOKa, »OJIEKTPOHArpeBaTelibHbIe MPUOOPHI,
AIEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP COMPOTUBIICHUS, BAKYYMHBIN U0,
TEPMUCTOPHI U POTOPEIUCTOPHI, MOJTYITPOBOAHUKOBBIN TUO]], TAJIbBAaHUKA.

Jlemoncmpayuu

N3Mepenune cuiibl TOKa U HapsiHKEHUS.

3aBUCUMOCTh COMPOTHUBICHUS LUIMHAPUYECKUX IMPOBOJHUKOB OT JIJIMHBI,
IUIOILAIN MTONIEPEYHOr0 CEYEHUS U MaTepHaa.

CwmelraHHoe COeJMHEHUE MTPOBOTHUKOB.

[Ipsamoe wu3MepeHue »daeKTpoABMXKylIed cuibl. KopoTkoe 3ambikaHue
rajJbBaHUYECKOTO JIEMEHTA U OLICHKA BHYTPEHHETO0 CONPOTUBIICHHUS.

3aBUCUMOCTH COMIPOTUBJICHUSI METAJVIOB OT TEMIIEPATYPHI.

[IpoBOAUMOCTB 3JEKTPOJIUTOB.

HckpoBoii paspsl U NPOBOJAUMOCTb BO31yXa.

OIHOCTOPOHHSS TPOBOJAUMOCTD JTUOIA.

Vuenuueckuii sxkcnepumenm, nabopamopHvie pabomoi

N3ydeHne cMemaHHOro COEIMHEHUS PE3UCTOPOB.

N3mepenue 3neKTpOABMXKYILIEH CHIbl UCTOYHHKA TOKA U €r0 BHYTPEHHETO
CONPOTHUBIICHHUS.

HaGmonenue snekTposusa.

MexnpeaMeTHbIe CBSI3H

Nzyuenue kypca ¢usuku 6a3oBoro ypoBHs B 10 kimacce OCyIIecTBISETCS C
y4E€TOM COJIEpPKATEIbHBIX MEKIIPEIMETHBIX CBSI3€l C KypcaMu MaTeMaTHUKH,
OMOJIOTMH, XUMHH, Teorpaduu ¥ TEXHOJIOTHUH.

Meowcnpeomemnvle nousamus, CBI3aHHbIE C MU3YYEHUEM METOJOB HAYy4YHOTO
MO3HAHUS: SIBJICHUE, HAy4HbIH (akT, rumore3a, ¢u3nyUecKas BEIMYMHA, 3aKOH,
TeopHsi, HAOIIOJEHUE, SKCIIEPUMEHT, MOAECIMPOBAHNE, MOJIEIb, U3MEPEHUE.

Mamemamuka: penieHue CHCTEMBbl YypPAaBHEHMH, JHHEWHas (QyHKIUS,
napabona, runepOona, ux rpaguKkd ¥ CBONWCTBA, TPUTOHOMETPHUECKHE ()YHKIIMH:
CHUHYC, KOCUHYC, TAHI€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKAECTBO,
BEKTOPBI ¥ UX MTPOEKIMU HA OCU KOOPAUHAT, CIIOKEHUE BEKTOPOB.

buonocusn: Mexanndeckoe NBWKEHUE B KMBOU mpuponae, auddysus, ocMoc,
TEMJI000MEH KUBBIX OPraHU3MOB (BUJIbI TEIJIONEPEIAayH, TEIJIOBOE PABHOBECHUE),
3JIEKTPUYECKUE SIBJICHUS B KUBOU MTPUPOE.

Xumus: TUCKPETHOE CTPOEHUE BEILIECTBA, CTPOCHUE aTOMOB U MOJIEKYJI, MOJIb
BEIIECTBA, MOJIIpPHAs Macca, TEIUIOBbIE CBOMCTBA TBEPJIBIX TEJN, XKUJIKOCTEH W



ra3oB, JJEKTPUYECKUE CBOKCTBA METAJIOB, JJIEKTPOJUTHYECKAs IUCCOLUALMS,
rajbBaHUKAa.

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

Texnonoeus: npeoOpa3zoBaHUE JBMKCHUN C HUCIOJIH30BAHHUEM MEXaHU3MOB,
y4€T TPEHUS] B TEXHUKE, MOAIIMIHUKH, HCIOJb30BAHUE 3aKOHA COXPAaHCHUS
UMITyJIbca B TEXHUKE (pakeTa, BOJOMET M Jpyrue), JBUTATE]Ib BHYTPEHHEIO
cropaHusi, mapoBasi TypOuHa, OBITOBON XOJIOAWIHHUK, KOHAUIIMOHED, TEXHOJIOTHHU
MOJY4YEHUsI COBPEMEHHBIX MATEpPUAIOB, B TOM YHCJIE HAHOMATEPUAJIOB, U
HAHOTEXHOJIOTMH, JJIEKTPOCTATUYECKas 3alluTa, 3a3eMJICHUE 3JIEKTPOIpPUOOpPOB,
KCEPOKC, CTpYUHBIN MIPUHTED, 3JIEKTPOHATrPEBATEIbHBIC puOOpHI,
AIEKTPOOCBETUTEIbHBIE TPUOOPHI, TAIbBAHUKA.

11 KVIACC

Paznen 4. JiaekTpoauHaAMHUKA

Tema 3. Macnummnoe none. I1eKmpomMacHuUmMHAan UHOYKYUA

[ToctosiHHbIE ~ MarHuThl.  B3auMojeicTBME  MOCTOSSHHBIX ~ MarHUTOB.
MarnutHoe mone. BekTop MarHuTHOM WHAYKOMH. [IpuHOMN Cynepno3uuuun
MAarHUTHBIX MoJel. JIMHMM mMarHuTHOM MHAYKUMU. KapThHa JIUHUA MarHUTHOU
WHIYKUIWH T0JS1 TOCTOSTHHBIX MarHUTOB.

MarnutHoe TOJI€ MPOBOAHMKA € TOKOM. KapThHa JWMHHI MHAYKIUU
MAarHuTHOTO TOJisl JJIMHHOTO MPSIMOTO IMPOBOJHUMKA M 3aMKHYTOrO KOJBLEBOTO
IIPOBOJIHMKA, KaTylIKU ¢ TOKoM. OnbIT Dpctena. BzanmoaeiicTBue npoBOJHUKOB C
TOKOM.

Cuiia Amnepa, €€ MOAYJIb U HallpaBJICHHE.

Cuna Jlopenna, e€ MOyJib M HalpaBJieHUE. [[BHKEHHUE 3apsiKEHHOW YaCTHUIIbI
B OJTHOPOJTHOM MarHuTHOM Itoje. PaGoTa cunbl Jlopenma.

SIBrieHne 3JEKTpOMarHUTHOM WHAYKUMU. [IoTOK BekTOpa MarHMTHOU
UHIOYKIUU. OJIEKTPOJABMXKYIIAA CWIa HWHAYKUUH. 3aKOH 3JIEKTPOMArHUTHOMN
nHaykuun dapanes.

BuxpeBoe »siekTpuyeckoe mojie. DNEKTPOABMKYIIAsS CHJIa WHAYKUHUH B
MIPOBOJHHUKE, IBUKYIIEMCS ITOCTYIIATEIBHO B OJJHOPOJHOM MArHUTHOM IIOJIE.

[IpaBuno Jlenua.

NHnykTuBHOCTh.  SIBIEHHME CaMOMHAYKLIMH. OJEKTPOJBIKYIIAA — CHia
CaMOMHAYKIIVH.

DHEPrusi MArHUTHOTO MOJIA KaTYIIKU C TOKOM.

DJIEKTPOMAarHUuTHOE TOJIE.

TexHnueckne yCTpPOWCTBA M NPAKTUYECKOE MPUMEHEHHUE: IOCTOSIHHbBIE
MArHUThl, JJEKTPOMArHUTHI, SJICKTPOABUIATENb, YCKOPUTEIN 3JIEMEHTAPHBIX
YaCTHULl, UHAYKIIMOHHAS TI€Yb.



Jlemoncmpayuu

OmneiT Opcrena.

OTKIJIOHEHHE 3JIEKTPOHHOTO Iy4YKa MarHUTHBIM IOJIEM.

JIMHMY MHIYKIIMU MarHUTHOTO IOJIS.

B3aumopenicteue 1ByX NPOBOJIHUKOB C TOKOM.

Cuna Amnepa.

JlelictBre cuiibl JIopeHIia Ha HOHBI DJIEKTPOJIUTA.

SIBneHne 3IEKTPOMAarHUTHON MHTYKIIMH.

IIpasuo Jlenua.

3aBUCHMOCTb DJIEKTPOABMKYIIEH CHUJIbI MHAYKIUU OT CKOPOCTH M3MEHEHMS
MAarHUTHOTO MOTOKA.

SIBneHne caMOMHIYKIIUU.

Vuenuueckuii sxcnepumenm, nabopamopmvie pabomol

N3ydeHre MarHuTHOTO MOJIs1 KATYIIKH C TOKOM.

HccnenoBanue 1ecTBUS MOCTOSHHOIO MarHUTa Ha PaMKy ¢ TOKOM.

HccnenoBanue sBIEHUS 3JIEKTPOMArHUTHON MHAYKIUU.

Pa3nen S. KoneOanusi 1 BOJIHBI

Tema 1. Mexanuueckue u I1eKmpoMazZHUmMHble KoJ1eOanus

Konebarenbnass  cuctema.  CBOOOJHBIE  MeXaHWYEeCKHe  KoyeOaHMUs.
"apmonnyeckue konebanus. [lepuon, dacrora, ammiutyaa u ¢asza KojaeOaHUH.
[IpyxuHHBI MadgTHUK. MateMaTU4eCKUd MASTHUK. YPAaBHEHHE TapMOHUYECKUX
kosieOanuii. [IpeBpanenne SHepruy MPU TAPMOHUIECKUX KOJIeOaHUSIX.

Konebarenbupiii koHTyp. CBOOOAHBIE 3JIEKTPOMArHUTHBIC KOJeOaHUS B
UJCATbHOM KO0J1e0aTeTbHOM KOHType. AHAJOTUS MEXIy MEXaHUYECKUMH W
ANEKTpOMarHuTHeIMA  KoJebanusimu. Dopmyna Tomcona. 3akoH coxXpaHEHUS
SHEPTUU B UJCATHHOM KOJIeOATeIbHOM KOHTYPE.

[IpencraBienne o 3aTyXaromuX KojleOaHUsAX. BBIHYKIEHHBIE MEXaHUUYECKHE
KoseOanus. Pezonanc. BeiHy)1€HHBIE 2I€KTPOMArHUTHBIE KOJICOAHMS.

Ilepemennbiii  TOK. CHUHYCOMIANbHBIA NEPEMEHHBI TOK. MOIIHOCTD
MIEPEMEHHOT0 TOKAa. AMIUIMTYJTHOE€ W JCHCTBYIOIIEE 3HAUEHUE CHJIbI TOKa M
HaIpPSKEHUS.

Tpaucdopmatop. [IponsBoacTBo, mepenada U NMOTPEOIICHUE AIEKTPUUECKOU
SHEPIruM. DKOJOTMYECKHUE PUCKU TPU MPOU3BOJCTBE 3eKTpodHepruu. KynbTypa
HCIOJIB30BAHUS JJIEKTPOIHEPTUU B IOBCETHEBHOM KU3HMU.

TexHnueckne yCTpPOMCTBA M MPAKTHYECKOE IMPUMEHEHHE: S3JIECKTPUUYECKUU
3BOHOK, T€HEPATOP MEPEMEHHOTO TOKA, TUHHUH JIEKTPOIEepe1ay.

Jlemoncmpayuu

UccnenoBanne mnapamMeTpoB KoJjeOaTEIbHONH CUCTEMbl (MPY>KUHHBIMA WIIH
MaTeMaTU4eCKUM MasiTHUK).



HaGmonenue 3aTyxaronmx KoiaeoaHu.

HccnenoBanne cBOWCTB BbIHYXACHHBIX KOJIEOAHUN.

HaGmonenue pesonanca.

CB0OOIHBIE AIIEKTPOMArHUTHBIE KOJIEOAHMS.

OcuumiorpaMMbl (3aBUCUMOCTH CHJIBI TOKA U HANPSDKEHUSI OT BPEMEHM) IS
AIIEKTPOMArHUTHBIX KOJIeOaHUM.

Pe3onanc mnpu mocnenoBaTebHOM —COCAMHEHUH PE3UCTOpa, KaTYIIKU
WHJIYKTUBHOCTHU U KOHJIEHCATOPA.

Mogenb JIMHUY JIEKTPOIepEIauu.

Vuenuueckuii sxkcnepumenm, nabopamopHsie pabomoi

NccnenoBanne 3aBUCMMOCTH TIEPUOJIa MaJbIX KOJIe€OaHUM rpy3a Ha HUTU OT
JUTMHBI HUTH ¥ MaccChI Tpy3a.

HccnenoBanre mepeMEHHOT0 TOKa B ILENM W3  TOCJEJI0BATEIbHO
COCTMHEHHBIX KOHACHCATOPA, KATYIIKA U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmMpOMaAZHUNHbBLE 6OTIHbL

Mexannueckue BOJIHBI, ycCJIOBHS pacnpoctpanenus. I[lepuona. CkopocTb
pactpocTpaHeHusi ¥ JyiMHa BOJHBL. [lomepeuHble W MPOJOJIBHBIE BOJHBI.
WNuTtepdepenius u nupakius MEXaHUIeCKUX BOJIH.

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

DNEeKTPOMArHUTHBIE BOJIHBL. Y CJIOBUSl M3JyYECHUS SJEKTPOMATrHUTHBIX BOJIH.
B3aumuas opuentanusi BektopoB E, B, V B anekTpomarauutHoit BoiaHe. CBoiicTBa
AIEKTPOMArHUTHBIX BOJIH: OTpa)KCHHUE, MPEIOMIICHUE, MOJsipu3aius, audpakims,
unTepdepennns. CKOpoCTh ANMEKTPOMArHUTHBIX BOJIH.

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

[IpuHUMIIBI pagnuOCBA3U U TeNEBUICHUS. Pagronokanusi.

DIEKTPOMArHUTHOE 3arpsI3HEHUE OKPYKAIOLIEH CPEIbI.

TexHuueckne yCTpOWCTBA W NPAKTUYECKOE IPUMEHEHHUE: MY3bIKaJIbHbIC
MHCTPYMEHTHI, YJIbTPa3BYKOBasl JMArHOCTHUKAa B TEXHHKE W MEIULIMHE, pajap,
paauonpuéMHUK, TeJIeBU30p, aHTeHHa, TenedoH, CBY-neyn.

Jlemoncmpayuu

OO0pazoBaHue U pacpoCTpaHEHUE TTOTIEPEUHBIX U MTPOIOJIBHBIX BOJIH.

Konebmromeecs Teo Kak ICTOYHUK 3BYKA.

HaGmronenne oTpakeHHsI ¥ MPEIOMIICHUS MEXaHUYECKUX BOJIH.

Hab6mronenne natepdepeniiny u Audpakiinu MeXaHUIeCKUX BOJTH.

3BYKOBOM PE30HAHC.

HaGnronenne cBsi3M TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIUTYJOH H
4acTOTOU KoJieOaHU.



HccnenoBanue CBOWCTB DJIEKTPOMArHUTHBIX  BOJIH: OTpaKeHUE,
MpesIoMJIeHUE, MoAspu3anus, AU pakums, UHTEpPEPEeHIIHS.

Tema 3. Onmuxa

I'eomerprueckass onrtuka. IIpsaMonuHENHOE pacIpoOCTpaHEHUE CBETa B
ogHOopoaHoOuU cpene. JIyu cBera. ToueuHbIi HICTOYHUK CBETA.

Otpaxxenue cBeta. 3aKOHBI oTpaxeHHus cBeTa. [locTtpoeHue n3oOpakeHuil B
IJIOCKOM 3€pKaje.

[Ipenomiienue cBeta. 3aKoHBI MPETOMIICHUS CBeTa. AOCOIMIOTHBIN MOKa3aTelb
npenomiieHus. [lomHoe BHyTpeHHee oTpakeHue. lIpenenbHbld yrojl IMOJHOTO
BHYTPEHHET'0 OTPaKEHUS.

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

CobOuparome W pacceuBamomue JUH3bL. ToHkas JuH3a. DOKycHOE
paccTosiHUEe W ONTHYEeCKas Cujia TOHKOW JMH3BL. [locTpoeHue wn3o0pa)keHuil B
coOMparIMx U pacceuBaronux JuH3ax. GopMyna TOHKOW JHMH3BI. YBEIUYCHUE,
JaBaeMO€ JIMH30M.

[Ipenensl NPUMEHUMOCTH TEOMETPUIECKON ONTHUKH.

BonnoBass ontuka. WnaTepdepenuuss cBera. KorepeHTHbIE HCTOYHMKHU.
VYcnoBust HaOMIOAEHUS MAKCUMYMOB W MHUHUMYMOB B HHTEp(hEpPEHIIMOHHOM
KapTUHE OT ABYX CUH(]A3HBIX KOTEPEHTHBIX UCTOYHUKOB.

HNudpakmus cera. JudpakuronHas pemérka. YciaoBue HaOIOACHUS
[JIABHBIX ~MAaKCUMYMOB TIpM NaJA€HUU MOHOXPOMATHYECKOIO CBETa Ha
TU(HPaKIMOHHYIO PEIIETKY.

[Tomsapuzanus ceera.

TexHuuyeckue ycTpoWCTBA W MPAKTUYECKOE NPUMEHEHHE: OYKH, JIyna,
doToanmapar, MNPOEKIMOHHBIN amnmapar, MHUKPOCKOIM, TEJIECKOI, BOJIOKOHHAs
OMNTHKA, TU(PPAKIIMOHHAS PEIIETKA, TTOJISIPOUI.

Jlemoncmpayuu

[IpssiMonMHEHOE pacpOCTPAHEHUE, OTPAKEHHE M IPEJIOMIICHUE CBETA.
Onrtuueckue npudopsI.

[TonHOe BHyTpeHHEE OTpakeHne. Moienb CBETOBOAA.

UccnenoBanne cBOCTB M300paKEHU B JIMH3AX.

Moaenn MUKpOCKOMa, TEJIECKOMa.

Ha6monenne naTepdepeHInm CBETA.

Hab6mronenne nudpakimu ceera.

Hab6monenne nucrnepcuu cBera.

[TonyueHnue cnexTpa ¢ MOMOIIBIO IPU3MBI.

[Tonyuenue cnekTpa ¢ MOMONIIBIO0 TUPPAKIHUOHHON PEIIETKH.

HalGntonenue nonsipuzanuu cBeTa.

Vuenuueckuii sxcnepumenm, nabopamophvie pabomoi



N3mepenue nmokasaresns NpeaoMIIEHUS CTEKIIA.
HccnenoBanrie cBOWCTB M300paKeHUI B JIMH3AX.
HaGmronenue nucnepcuu ceera.

Paspnesn 6. OcHOBBI cIeNMATBLHON TEOPUH OTHOCUTEIBHOCTH
['paHnupl  NPUMEHUMOCTHM  KJIACCUYECKOW  MEXaHUKHU. [ToctynaTel
CIIEHUAIBHOW TEOPUM OTHOCUTEIBHOCTU: WHBAPUAHTHOCTH MOIYJS CKOPOCTH
CBETA B BaKyyMe, IPUHLINI OTHOCUTEIBHOCTH DUHILITEHHA.
OTHOCUTENBHOCTh OJTHOBPEMEHHOCTHU. 3aMEIJICHNE BPEMEHHM U COKpalleHUE
JUTVHBI.
DOHeprus U UMIYJIbC PEISATUBUCTCKON YACTHLIBIL.

CBs13b MacCHI C BHCPFHCﬁ U UMITYJIbCOM peHSITHBHCTCKOﬁ qaCTHUILBI. QHCPI‘I/IH
ITOKOA.

Pazgea 7. KBantoBas pusuka
Tema 1. Dnemenmovt K6aHmMoB80OI ONMUKU
®dotonbl. ®opmyna [lnanka cBs3u sHEpPrun (POoTOHA C €T0 YACTOTOU. DHEPrus
U UMITYJIbC (HOTOHA.
OtkpeiTue u uccienaoBanue Gororddexra. OnbiTel A. I'. CroneToBa. 3aK0HBI

doToaddexra. YpaBHenue DiHmTeriHa 11t Gororddexra. «KpacHas rpaHuia
dboTorddexra.

JaBnenue ceera. Onwitel I1. H. JIeOGenena.

XHUMHYECKOE JICHCTBHE CBETA.

TexHuueckne yCTpocTBA W MPAKTUUYECKOE MPUMEHEHHUE: (POTOIEMEHT,
dboTomaTunk, coiHeuHas 6arapesi, CBETOIHOI.

Jlemoncmpayuu

®dotor(deKT Ha yCTaHOBKE ¢ IIMHKOBOM IIJIACTUHOM.

HccnenoBanne 3akoHOB BHeNTHETO (hoTodddekra.

Csetonuos.

Conneynas Oartapes.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. Ombitel Pesepdopaa mo paccesHuro o -4acTHIIL.
[Inanerapnas Mmogmens aroma. lloctymater bopa. M3nydenume u mnormnomeHue
(GOTOHOB TpW Mepexojie aroMa C OJHOTO YPOBHS JSHEPTUU Ha Apyrou. Bumawl
cnekTpoB. CIEKTp ypOBHEN SHEPIUU aTOMa BOJOPOA.

BonnoBbie cBoiicTBa yacTtuil. Boiausl ne bpoiis. KopnyckyisipHO-BOITHOBOM
Ty aJii3M.

CnoHTaHHOE U BBIHYXJCHHOE U3JIyYCHHE.

TexHnueckne yCTpOWCTBA M MNPAKTHYECKOE INPUMEHEHUE: CHEKTPAIbHBIN
aHau3 (CIEeKTPOCKOM), Jia3ep, KBAHTOBBIA KOMITBIOTED.



Jlemoncmpayuu

Mogens onbita Pezepdopaa.

Onpenenenue JIMHBI BOJIHBI Ja3epa.

HaGmronenne nuHeMvaThiX CIEKTPOB U3ITYUCHUS.

Jlazep.

Vuenuueckuii skcnepumenm, nabopamopHvie pabomoi

HaGmonenue nuHevaToro cekrpa.

Tema 3. Amomnoe a0po

DKCIIEPUMEHTBI, JOKA3bIBAIOIIME CJIOKHOCTh CTpOeHUs sapa. OTKpbITHE
paanoakTuBHOCTH.  OmbiTel  Pesdepdopma mo  ompeneneHuto  cocTaBa
paanoakTuBHOrO u3nydeHus. CoiictBa anbda-, Oera-, ramma-u3IyyeHUs.
Binsinue painoakTUBHOCTH Ha KUBBIE OPTaHU3MBI.

OtkpeiTHE TIpoTOHA M HeWTpoHa. HyknmonHas monens sjapa [eiizenbepra—
NBanenko. 3apsag sapa. MaccoBoe unciio sjapa. M30Tonsl.

Anbda-pacnan. OJEKTpOHHBIH M TO3UTPOHHBIM Oera-pacman. [ amma-
U3Jy4eHue. 3aKOH PaJMOaKTUBHOIO pacnaja.

DHeprus CBsI3M HYKJIOHOB B sifipe. SAnepHbie cuibl. [ledext maccol sapa.

Anepnsie peakuuu. Jlenenue u cUHTE3 SAEP.

Anepnsiii peaktop. TepMmosimepHbiii cuHTe3. [IpobGiieMbl M MEPCIEKTUBBI
AJIEPHON SHEPIeTUKU. DKOJIOTUYECKHUE ACTIEKThI IAEPHON SHEPTEeTUKHU.

DneMeHTapHble YacTUlbl. OTKpBITHE TO3UTPOHA.

Mertonbl HAOJIIOICHNS ¥ PETUCTPALIUU AIIEMEHTAPHBIX YaCTHII.

dyHIaMeHTaIbHbIe B3auMOoeHCcTBUSA. EAMHCTBO (hu3nyecKoi KapTUHBI MUpa.

TexHu4eckne ycTpoHCTBa U MPAKTUYECKOE MPUMEHEHHUE: JO3UMETpP, Kamepa
Buiibcona, siaepHbIil peakTop, arToMHas 6oMoa.

Jlemoncmpayuu

CuY€TunK HOHU3UPYIOIIHUX YACTHIL.

Vuenuueckuii sxkcnepumenm, nabopamopHvie pabomoi

HccnenoBanne TpekoB 4acTHIL (110 TOTOBBIM (hoTorpadusim).

Pa3znen 8. JiieMeHTHI ACTPOHOMUM U ACTPOPU3UKH

Dtansl pa3BUTHS acTpoHOMUU. [IpuKkiiagHoe U MUPOBO33pEHUECKOE 3HAUCHHUE
ACTPOHOMMUH.

Bun 3Bé3nmHoro Heba. CosBe3nusi, SpKU€ 3BE3/bI, TUIAHETHI, UX BUIUMOE
JIBUKCHUE.

ComnHeuyHas cucTema.

Connue. ConHeunas akTHMBHOCTh. McTounwk sHeprun ConHmoa W 3BE3.
3BE31bI, X OCHOBHBIE XAPAKTEPUCTUKHU. JlMarpamMma «CIEKTPaJbHBIM KJIacC —
CBETHUMOCTB». 3BE3/bl TJIABHOM MOCIECAOBATCIBHOCTH. 3aBHCHMOCTb «Macca —
CBETUMOCTBY» I 3BE3J] TJIABHOW IOCJIEA0BATEIbHOCTH. BHYyTpeHHEe CTpoeHue



3B€31. COBpEMEHHBIE MPEACTABICHUS O MPOUCX0XKACHUU U dBOoMonMU CoJIHIA U
3BE3/. DTambl )KU3HU 3BE3I.

Mnineunsiii Ilyte — Hama ['anaktuka. Ilonoxxenne m nBuxkenue ConHua B
IN'anaktuke. Tunel rasakTuk. Paguoranaktuky U kBasapbl. UEpHBIE OBIPHI B A1pax
rajakTHK.

Bcenennas. Pacmiupenue Beenennoit. 3akon Xa66:7a. PazOeranue rajakTuk.
Teopus bosbiioro B3peiBa. PeaukroBoe usinydeHue.

Macumtabnas ctpyktypa Beenennoit. MeTaranaktuka.

Hepeménnbie npo6iemMbl aCTPOHOMUHU.

Vuenuueckue nabooenus

HaGmronenust HeBOOPYKEHHBIM TJ1a30M C UCIOJb30BAHUEM KOMIBIOTEPHBIX
NPUIOXKEHUH NIl ONpeesICHUs MOJIOKEHUsI HEeOECHBIX 00bEKTOB Ha KOHKPETHYIO
JaTy: OCHOBHBIE cO3Be3a1s1 CEBEPHOTO MOMYIIAPUS U SIPKUE 3BE3/IBI.

Ha6monenus B Teneckon JIynsl, mianet, Miieanoro IlyTu.

O6o0maromiee NOBTOPEHNE

Ponsr ¢u3ukm W acTpOHOMHUM B DKOHOMHUYECKOW, TEXHOJIOTHYECKOM,
COLIMAJILHOM U 3TUYECKOU cepax NesTeTbHOCTH YellOBeKa, POjb U MECTO (PU3UKH
¥ aCTPOHOMHUU B COBPEMEHHOU HAYYHOUW KapTHHE MHUpPA, POJIb PU3NUECKON TEOpUH
B (GOpMHUpPOBAaHUM TPEJCTAaBICHUNA O (U3MYECKOM KapTUHE MHUpPA, MECTO
¢dusznueckol KapTUHBI MUpa B OOIIEM PsIy COBPEMEHHBIX €CTECTBEHHO-HAaYYHBIX
IIPEACTABIIEHUN O IIPUPOLE.

MexnpeaMeTHbIe CBA3H

N3yuenue kypca ¢uszuku 6a3oBoro ypoBHsS B 11 Kitacce oCyIIECTBISETCS C
Y4ETOM COJEPKATENBHBIX MEXIIPEAMETHBIX CBS3€M C KypcaMHU MaTeMaTUKHU,
OMOJIOTMH, XUMHH, Teorpadru ¥ TEXHOJIOTHH.

Mesicnpeomemnvle nonsamus, CBSI3aHHBIE C M3YyYEHHWEM METOJOB HAYYHOTO
MO3HAHUsA: SIBJICHUE, HAy4HbIH (akT, rumore3a, ¢u3uyUeckas BEIWYMHA, 3aKOH,
TEOpusl, HaOIIOAEHUE, SKCIEPUMEHT, MOAECIINPOBAHUE, MOJIEb, U3MEPEHUE.

Mamemamuka: pelieHUEe CUCTEMBbl YPAaBHEHUW, TPUTOHOMETPUUYECKUE
(GYHKIIMU: CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHUECKOE
TOXIECTBO, BEKTOPBI M HMX IMPOEKIMHA HA OCU KOOPAMHAT, CJIOKEHUE BEKTOPOB,
MPOU3BOJIHBIC DJEMEHTAPHBIX (YHKIHMH, TPHU3HAKA TOJ00WS TPEYroJbHUKOB,
OTIpEeJICIICHHE TUIONIA N TIOCKUX (puryp u 00bEéMa Ted.

buonoecus: »snekTpuueckue SBICHUS B KUBOM MpUpPOJE, KoJeOaTeabHbIE
JNBH)KEHUS B )KMBOW MPHUPOJIC, ONTUYECKUE SIBJICHHS B )KUBOW NPUPOJE, ACHUCTBUE
paanay Ha )KUBbIE OPTaHU3MBI.

Xumus: CTpOEHUE aTOMOB M MOJIEKYJI, KPUCTAJUIMYECKAsA CTPYKTYpa TBEPABIX
TEJl, MEXaHM3Mbl OOpa30BaHUs KPUCTAIIMYECKOW PEIIETKU, CHEeKTPaIbHBIM
aHaJn3.



l'eocpaghusi:  marHUTHbIE MOJIOCa 3€MIIM, 3alleKUM MArHUTHBIX DY/,
(doTochEMKA 3eMHOI MOBEPXHOCTH, MPEACKA3aHUE 3EMIIETPSICEHUIA.

Texnonozcua: JAHUM DIIEKTPONEpPENad, TEHEPATOp MEPEMEHHOIO TOKa,
ANEKTPOBUTATENb, WHAYKIIMOHHAS II€Yb, pajaap, PaJuONPUEMHHK, TEIEBHU30D,
anteHHa, tenedoH, CBU-meub, MPOEKIIMOHHBIN ammapar, BOJOKOHHAs OITHKA,
coJiHeYHas Oarapes.



IINTAHUPYEMBIE PE3YJbBTATBI OCBOEHHMSA ITPOI'PAMMBI 110
OU3UKE HA YPOBHE CPEJHEI'O OBIIIEI'O OBPA3OBAHUA

OcBoenne yueOHOro mpenmera «®Pu3nWka» Ha YPOBHE CpeIHEro oOIIero
oOpazoBanus (6a30BbI YPOBEHB) JOKHO OOECMNEUUTh JOCTHKEHUE CIEAYIOIIUX
JUYHOCTHBIX, METAIIPEAMETHBIX M MPEIMETHBIX 00pa30BaTEIbHBIX PE3YIbTATOB.

JIMUHOCTHBIE PE3YJIbTATHBI

JIn4HOCTHBIC PE3YyIbTaThl OCBOCHUS yueOHOro npeamera «Dusnkay J0KHBI
OTpakaTb TOTOBHOCTh M CIIOCOOHOCTh OOYYarOIIUXCS PYKOBOJCTBOBATHCS
chopMUPOBAHHOW BHYTPEHHEUW TMO3UIMEH JHUYHOCTH, CUCTEMOW IIEHHOCTHBIX
OpUCHTAIIMH, TIO3UTHUBHBIX BHYTPEHHHX  YOEXKJIECHHH, COOTBETCTBYIOIIUX
TPAJAUIMOHHBIM IIEHHOCTSIM POCCHUHCKOT0O OOIIECTBA, PACIIUPEHUE >KU3HEHHOTO
OTBITa W OTbITA ACATEILHOCTH B MPOIECCE peau3alliid OCHOBHBIX HaIpaBJICHUI
BOCITUTATEIILHOU JIEITEIIbBHOCTH, B TOM YUCJIC B YaCTH:

1) rpa’sKaaHCKOr0 BOCIMTAHUSA:

c(hOpMHUPOBAHHOCTH TPAXKAAHCKON MO3UIIUH 00YUAIOIIErocs KaK aKTUBHOTO U
OTBETCTBEHHOT'O YJIEHA POCCUMUCKOTO OOIIECTBa;

OPUHIATHE  TPAJAMIMOHHBIX  OOIEYETOBEUYECKMX T'YMAaHHUCTUYECKUX |
JEMOKPAaTUYECKUX [IEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO AEATEIBHOCTh B MHTEPECAX TIPakITaHCKOIO
o0IIecTBa, y4aCTBOBATh B CAMOYIPABICHUH B 00pa30BaTeIbHON OpraHU3allNH;

YMEHHUE B3aUMOJIECTBOBATH C COLUAIBHBIMU UHCTUTYTaMU B COOTBETCTBHHU C
uX (QYHKIIMSIMU U Ha3HAYCHUEM;

TOTOBHOCTh K TyMaHUTAapHOUN U BOJIOHTEPCKOM AEATEIbHOCTH;

2) NaTPHOTHYECKOT0 BOCIIUTAHMS:

c(hopMHUPOBAaHHOCTH POCCUHCKOU TpakIaHCKOMU UJICHTUYHOCTH,
MaTpUOTU3MA;

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

3) IyXOBHO-HPABCTBEHHOT'0 BOCIIUTAHUS:

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STHUYECKOTO IMMOBEICHNUS;

CIIOCOOHOCTh OIICHWBATh CHUTYAaIlMI0O M MPUHUMATh OCO3HAHHBIC PEIICHHSI,
OpUEHTHUPYSACh HA MOPaJbHO-HPABCTBEHHbIE HOPMbI U LIEHHOCTH, B TOM YHUCJE B
NESTENLHOCTH YYEHOTO;

OCO3HAHHUE JIMYHOTO BKJIaJa B MOCTPOCHUE YCTOWUMUBOTO OYIYIIIETO;

4) 3cTeTHYeCKOr0 BOCIIUTAHMS:

ACTETUYECKOE OTHOILIEHUE K MUPY, BKIIFOUAsl 3CTETUKY HAYYHOTO TBOPYECTBA,
MpUCYIIETo (PU3NYECKON HAYKE;



S) TPyA0BOr0 BOCIIUTAHUS:

MHTEpPEC K pa3InyHbIM cdepaMm npodhecCHOHANbHOU AEATENbHOCTH, B TOM
YHCJI€ CBSI3aHHBIM C (PU3MKOM U TEXHUKOH, YMEHHE COBEPIIATh OCO3HAHHBII BBIOOD
Oynymuieit mpodeccuu U peaau3oBbIBaTh COOCTBEHHBIE KU3HEHHBIE TUTaHBI,

TOTOBHOCTh M CIIOCOOHOCTh K O0Opa30BaHUIO M caMOOOpPa30BaHUIO B 00JIACTH
(bY3UKHM HA TPOTSHKEHUH BCEU KU3HU;

6) PK0JIOrM4eCKOro BOCIIMTAHUS

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

IJIAHUPOBAHUE U OCYILECTBIICHUE ACUCTBUM B OKPYKAIOIIEH CPEZEC HA OCHOBE
3HAHMS 11eJIeld YCTOMYMBOIO Pa3BUTHS YEJIOBEUYECTBRA,;

pacHIMpeHre OImbITa AEATEIbHOCTH 3KOJIOTMYECKOW HANpaBICHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAHUM 10 (PUBHKE;

7) HEHHOCTH HAYYHOI'O MO3HAHMS:

c(OpPMHPOBAHHOCTH MHPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS (PU3HUECKON HAYKH,

OCO3HAHHME IIEHHOCTH HAy4YHOW JIeATeNbHOCTH, TOTOBHOCTH B IIpoliecce
U3y4eHHs]  (PU3MKH  OCYHIECTBIISITH  MPOEKTHYIO W HCCIEI0BATEIbCKYIO
NEeATENbHOCTh UHINBUAYAJIBHO U B TPYIIIIE.

METAIPEJMETHBIE PE3YJIBTATbBI

IMo3HaBaTe/IbHbIE YHUBEPCAJIbHBIE YUeOHbIE IeiiCTBHSA
ba3oBble Joruyeckue 1eMcTBUA:
CaMOCTOSITETFHO ~ (OPMYIUPOBATh M aKTyaJlM3WpOBaTh  MpodsieMy,
paccMmarpuBaTh €€ BCECTOPOHHE,
OTpEeNeNATh LEeNU JACSITeIbHOCTH, 3aJaBaTh MapaMeTpbl W KPUTEPUU HX
TOCTHKEHUS;
BBISIBJISITh  3aKOHOMEPHOCTH M TMPOTUBOPEYHST B  paccMaTpHBAEMBIX
(bu3HUECKUX SIBICHUAX;
pa3pabaThiBaTh IUTAH PEIICHUS MPOOJIEeMBbl ¢ y4ETOM aHajIn3a MMEIONTUXCS
MaTepHAbHBIX ¥ HEMAaTePUATbHBIX PECYPCOB;
BHOCHUTH KOPPEKTHUBHI B JIEATEITLHOCTH, OIIEHUBATh COOTBETCTBUE PE3YJIHTATOB
IEJI5IM, OIICHUBATh PUCKH TOCIIEACTBUH JCSITEIIBHOCTH;
KOOPJIMHUPOBaTh W  BBHINIOJNHATH paboOTy B  YCIOBHUSX  PEATbHOTO,
BUPTYaJILHOTO 1 KOMOMHUPOBAHHOTO B3aWMOJICHCTBUS;
pa3BHBATh KPEATUBHOE MBINIJICHUE TIPU PEIICHUH KU3HECHHBIX TIPOOJIEM.
Bba3oBble ucciienoBaTebcKue TeCTBUS
BJIQ/ICTh HAYYHON TEPMHUHOJIOTHEH, KIIOUEBBIMU TOHATHSIMH W METOJaMU
bu3nUecKol HayKu;



BJIJIETh HaBBIKAMH Y4€OHO-HCCIIEIOBATENICKON M MMPOCKTHON NIEATEIHLHOCTH
B 00s1acTU (PU3UKH, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITENIBHOMY MOUCKY
METOJIOB pEIHICHHS 3a1ad (U3NYECKOTO COJACP)KAHUS, MPUMEHEHHIO Pa3INIHBIX
METOJIOB MTO3HAHUS;

BIAJIETh BHJAMHU JEATEIBHOCTH IO TIOJYyYEHUIO HOBOTO 3HAHUS, €ro
WHTEpIpETalii, MpPeoO0pa3oBaHUI0 W TPUMEHEHHI0 B PA3NIUYHBIX YYEeOHBIX
CUTYallUsX, B TOM YKCJIE IPU CO3[JaHUU YYE€OHBIX TPOECKTOB B 00JaCTH (PU3HKHU;

BBISIBIIATh IPUUMHHO-CIICJACTBEHHBIE CBSI3M M aKTyaJH3WpOBaTh 3ajady,
BBIJIBUTaTh THIIOTE3y €€ pEIICHHs, HAaXOJWUTh apryMEHTHhI I J0Ka3aTelbCTBa
CBOMX YTBEP)KJICHUH, 33/1aBaTh MapaMeTPbl U KPUTEPUH PEIICHUS;

aHAIM3UPOBATh TMOJYYCHHbIE B XOJE peUIeHHs 3a7add pe3yJabTaThl,
KPUTHYECKU OIIEHWBATh MX JOCTOBEPHOCTH, MPOTHO3MPOBATh N3MEHEHHE B HOBBIX
YCIIOBHSIX;

CTaBUTh M (OPMYIHUPOBATH COOCTBEHHBIC 3aJauyd B 00pa3oBaTeIbHON
JESTELHOCTH, B TOM YHCJIC IPU U3yYEeHUU (QU3HKH,

JaBaTh OIICHKY HOBBIM CHUTYAIIHSIM, OIICHHBATh MPHUOOPETEHHBIN OTIBIT;

yMETh TIEPEHOCHUTh 3HAHUS 10 (HU3WKE B MPAKTHUECKYIO 00JIacTh
KU3HEIESATEIbHOCTH;

YMETb UHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEAMETHBIX 00J1acTel;

BBIJIBUraTh HOBbIE UJIEH, NpeJiaraTb OpUrMHAIBHBIE TOIXO0/Ibl U PELLICHUS;

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

Pab6ora ¢ undgopmanmei:

BJIAJIETh HABBIKAMU NOJy4YeHUS MH(pOpManuu (PU3MUECKOTO COAECpKaHUS U3
HUCTOYHMKOB pa3HbIX THUIIOB, CaMOCTOSITEJIbHO OCYIIECTBISATh IIOUCK, aHAIM3,
CUCTEMAaTH3allMI0 M HUHTEPIpETalnio MHPOPMAlUMU pPa3IMYHBIX BUIOB U (hopMm
IpEeCTaBIICHUS;

OLIEHUBATh JOCTOBEPHOCTh HH(OPMALINH;

UCTOJb30BaTh  CpPeACTBa HMH(POPMAIMOHHBIX M KOMMYHHUKAIIMOHHBIX
TEXHOJIOTUN B PEIIEHUH KOTHUTHUBHBIX, KOMMYHUKATUBHBIX U OPraHU3allMOHHBIX
3a1a9 ¢ COOJIOJICHHEM TpeOOBaHUH HOPrOHOMHUKH, TEXHUKH O€301acHOCTH,
TUTHEHBI, pPecypcocOepekeHusi, MPaBOBBIX ©  OITHUYECKUX HOPM, HOPM
nH(OPMAITMOHHON 0€30MaCHOCTH;

CO3/1aBaTh TEKCThl (U3UYECKOTO COACpKaHUS B Pa3IMUHBIX (opmaTax C
yu€TOM Ha3zHAYeHHUsS MHPOPMAIMH U LENEeBON ayIUTOPUH, BEIOMpAs ONTHUMAIBHYIO
Gopmy mpencTaBiIeHUS U BU3YyaTH3aIUH.

KoMMyHuKaTHBHBIC YHUBEPCAJIbHbIC YUeOHbIE 1eliCTBHA:
OCYLIECTBIIITh  OOLIEHHE Ha ypokax (U3UKM U BO BHE-yPOUHOHU
NEATENbHOCTH;



pacno3HaBaTh MPEANOCBUIKM  KOH(QIUKTHBIX CUTyallud W  CMsI4aTh
KOH(DJIUKTBHI;

Pa3BEPHYTO M JIOTMYHO H3JIAraTh CBOK TOYKY 3PEHHUS C MCIIOJIb30BAHUEM
SI3BIKOBBIX CPE/ICTB;

IIOHMMAaTh Y HCIOJIb30BaTh NPEUMYIIECTBA KOMAHAHON U MHAUBUAYAIBHOU
paboThI;

BbIOMpATh TEMAaTUKy M METOJbl COBMECTHBIX IEHCTBUH € Y4YETOM OOIIMX
MHTEPECOB U BO3MOKHOCTEN KaXXOT'0 YEHA KOJUICKTUBA,

IIPUHUMATHh  LEJIM  COBMECTHOW  JEATENIbHOCTH, OPraHU30BbIBATbH U
KOOPAWHUPOBATh JEUCTBUSA IO €€ INOCTHKEHHUIO: COCTaBJIATH IUIaH JIEUCTBUH,
pacnpenensiTh poid ¢ YYETOM MHEHUH YYaCTHUKOB, OOCYXJaTh pE3yJbTaThbl
COBMECTHOM paboThI;

OLICHUBATh KAadyeCTBO CBOEr0 BKJIAJa M KAXKAOIO yYaCTHMKA KOMAaHIbl B
oO1uit pe3yabTaT Mo pa3pabOTaHHBIM KPUTEPUSIM;

npejjaraTb HOBBIE IIPOEKTHI, OLICHMBATh HJEU C MO3ULMUU HOBU3HHI,
OPUTMHAJIBHOCTH, IPAKTUYECKON 3HAYMMOCTH;

OCYILECTBIIATh TO3UTUBHOE CTPATETMYECKOE [OBEACHUE B Pa3JIMYHBIX
CUTYalUsIX, IPOSBISATH TBOPUECTBO U BOOOpaKeHUE, ObITh MHUIIMATUBHBIM.

PerynsiTuBHbIe yHHBepcaJibHbIe YUueOHbIe AeilicTBUS
Camoopranusanus:

CaMOCTOSITEJILHO OCYIIECTBIISITh MO3HABATENBHYIO JEATEILHOCTh B 00JIaCTU
bU3UKM W acCTPOHOMHH, BBISBIATH IPOOJIEMBI, CTaBUTh U (POPMYIHPOBATH
cOOCTBEHHBIE 3a/1a4H;

CaMOCTOSATETIbHO COCTABJISATH IUIAH DPEIICHUS PACUETHBIX U KAYECTBEHHBIX
3aJiay, TUTaH BBIMOJTHEHHS TPAKTUYECKON pabOThl C YYETOM UMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEH U TIPEIIMTOYTCHHIA;,

JIaBaTh OIICHKY HOBBIM CUTYAIUsIM;

pacHIMpATh paMKH Y4eOHOTO MpeaMeTa Ha OCHOBE JIMYHBIX MPEIOUYTECHUN;

JenaTh OCO3HAHHBIA BBIOOP, AapryMEHTHUPOBAaTH €ro, OpaTh Ha cebd
OTBETCTBEHHOCTH 32 PEIICHUE;

OIICHUBATh MPUOOPETEHHBIN OTIBIT;

CrocoOCTBOBaTh (POPMUPOBAHUIO W TPOSIBICHHUIO JSPYIWIMA B 00IacTu
(u3HUKHU, TOCTOSTHHO MOBBIIATH CBOM 00pa30BaTEIbHBIA U KYyJIbTYPHBIN YPOBEHb.

CaMOKOHTPOJIb, IMOLMOHAJIbHBII UHTEJJIEKT:

JaBaTh OIICHKY HOBBIM CHUTYyAaIlMsIM, BHOCUTh KOPPEKTUBHI B JIEATECIHLHOCTD,
OIICHUBATh COOTBETCTBHE PE3YIHTATOB IEIISIM;

BJIQJICTh  HABBIKAMU  TO3HABAaTEIBHOW  PEQIICKCHU  KaK  OCO3HAHUSA
COBEpINAEMbIX JIEUCTBHA W MBICIUTEIBHBIX TIPOIECCOB, WX PE3YyIbTATOB W
OCHOBaAHUM;



WCIIOJIB30BaTh MPUEMBI peIIeKCUU I OLIEHKU CUTYalluu, BIOOpa BEPHOTO
pelieHus;

yMETh OILICHUBAaTh PHUCKU M CBOCBPEMEHHO MPUHUMATh PEIICHHUS MO HX
CHIDKCHMIO;

IPUHUMATh MOTHBBI M apryMEHTHl JAPYTUX TMPHU aHAINU3€ PEe3yJIbTaTOB
eI TeIIbHOCTH,

NpUHUMATh ce0sl, TOHMMAas CBOM HEJOCTATKU U JOCTOUHCTBA,;

NpUHUMATh MOTHBBI M apryMEHTHl JAPYTUX TMpHU aHAIU3e PE3yIbTaTOB
JeSITeIIbHOCTH;

MPU3HABATh CBOE MPABO U MPABO JPYTUX HA OIITUOKH.

B mporiecce gocTHKEeHUS TUUYHOCTHBIX PE3yJIbTATOB OCBOCHHS MPOTPAMMBI
no ¢u3MKe 1 YPOBHS cpeaHero oOmero oOpa3oBaHusi y OOyYaromuxcs
COBEPIIICHCTBYETCS SMOIIMOHAILHBIN UHTEIUICKT, IIPEATOoJIararomii
c(hOpMUPOBAHHOCTb:

CaMOCO3HAaHM, BKIIFOYAIOIIETO CIIOCOOHOCTh MOHUMATh CBOE AMOIIMOHAIBHOE
COCTOSIHUE, BUJCTh HAIIPaBJICHUs PA3BUTHSI COOCTBEHHOUN SMOIMOHAIBHOU C(ephl,
OBITh YBEpEHHBIM B cele;

CaMOpETYJIMPOBaHMS, BKJIOYAIOIIETO CAMOKOHTPOJIb, YMEHHE NpPUHUMATh
OTBETCTBEHHOCTh 3a CBOE TIOBEJICHHE, CIOCOOHOCTh aJanTHPOBATBCA K
AMOIMOHATBLHBIM U3MEHEHUSIM U TIPOSIBISATh THOKOCTh, OBITh OTKPHITBIM HOBOMY;

BHYTPEHHEN MOTHBAIUMH, BKIIIOYAIOMIEH CTPEMJICHUE K JOCTHKEHUIO LEIU U
yCIexXy, ONTUMM3M, WHUIIMATUBHOCTh, YMEHHME JCHCTBOBaTb UCXOJS W3 CBOUX
BO3MOXKHOCTEH;

AMIIATUH, BKIIOYAIOMIEH CIIOCOOHOCTH IIOHMMATh SMOIIMOHAIBLHOE COCTOSIHUE
JIPYTUX, YYUTBIBATH €ro IIPH OCYIIECTBICHHH OOIIEHUS, CIOCOOHOCTh K
COYYBCTBHIO U CONIEPEIKUBAHHUIO;

COITMAILHBIX HABBIKOB, BKJIIOYAIOIINX CIIOCOOHOCTh BBICTPAWBATh OTHOIIICHUS
C APYTUMU JIOJIbMH, 3a00TUTHCS, MPOSBIIATh HHTEPEC U pa3pemiaTh KOH(DIUKTHI.

HPEAMETHBIE PE3YJIBTATDBI

K xonmy oOyuenuss B 10 kjacce mnpeaMeTHble pe3yibTaThl Ha 0a30BOM
YPOBHE JOJDKHBI OTPaKaTh CHPOPMUPOBAHHOCTD Y OOYHAFOIIMXCS YMEHUM:

JIEMOHCTPUPOBATh HA TPUMEpPAX pOJIb U MecTO (Ppu3uku B (HOPMUPOBAHHUH
COBPEMEHHOM HAay4YyHOM KAPTUHBI MHUpPAa, B PAa3BUTUHA COBPEMEHHOW TEXHUKH U
TEXHOJIOTUH, B IPAKTUYECKON 1€ TEIIBHOCTH JIFOJIEH;

YUUTHIBATh TpaHULBl TMPUMEHEHUS U3YUYCHHBIX (PU3MYECKUX MOJIEIEeH:
MarepualibHasi TOUKa, HHEpIMajdbHas CUcTeMa OTCUYETa, a0COMOTHO TBEPAOE TENO,
WJICAIBHBIN ra3, MOJIEJIM CTPOEHHUS Ta30B, )KUAKOCTEW U TBEPIABIX TEJ, TOUCUYHBIN
ANIEKTPUUYECKUI 3aps]l IPU pelIeHUU (PU3HUECKUX 3aj1ay;



pacro3HaBaTh (pusznueckue sBiIeHUs (IIPOIECChl) U OOBACHITH UX HA OCHOBE
3aKOHOB MEXaHHUKHU, MOJEKYJISIPHO-KUHETUUECKON TEOpHUHM CTPOCHHS BEIEeCTBA U
ANEKTPOJAVMHAMUKHU:  PABHOMEPHOE U  PABHOYCKOPEHHOE  MPSIMOJIMHEHHOE
JBIDKEHHE, CBOOOJHOE TAJCHUE Tejl, JBWKEHHE 10 OKPYKHOCTH, HWHEPIUS,
B3auMojielcTBUe Ten, Tuddy3usi, 6pOyHOBCKOE JIBUKEHHUE, CTPOCHUE KUJKOCTEH
1 TBEPJIBIX TEJI, K3BMEHEHUE 00bEMA TEJ MPU HarpeBaHUM (OXJIaXKICHUH), TEIJIOBOE
paBHOBEcCHUE, UCIapeHue, KOHJCHCAllWs, IUIABJICHUE, KPUCTAJUIU3allus, KUIICHUE,
BJIYKHOCTb BO3/1yXa, MOBBIIICHUE JIaBJICHUS ra3a MpU €ro HarpeBaHUM B 3aKPHITOM
COCyZ€, CBS3b MEXKIY IMapamMeTpaMu COCTOSHMSI Tra3a B H30MpOIEeccax,
AJIEKTpU3aLIUs TEJl, B3AUMOACHCTBUE 3aPs/I0B;

OMHUCHIBATh MEXaHUYECKOE JBIKECHUE, UCIOIb3ysd (PU3MYECKUE BEIUUYUHBI:
KOOpAWHATA, MyTh, IMEPEMENIEHHE, CKOPOCTh, YCKOPEHHE, Macca Teja, CHIIa,
UMITYJIbC Te€Ja, KMHETHYECKasl YHEPTHsi, MOTCHITMAIbHAS YHEPTUs, MEeXaHUYeCKast
paboTa, MeXaHMYECKass MOIIHOCTh, MPH ONHUCAHWUW TPABWIBHO TPAKTOBATh
(U3UYECKU CMBICIT HCMOJb3yEMBbIX BEJIMYMH, WX OO0O3HAYEHUS W CIUHUIBI,
HAXOJUTh (POPMYJIBI, CBS3BIBAIOIINE JAHHYIO (DU3UYECKYIO BEJIUYUHY C JPYTUMH
BEJIMYMHAMH;

ONKCHIBATh H3YyYECHHBIE TEIUIOBBIE CBOMCTBA TEJI W TEIUIOBBIC SIBICHUSA,
UCTIONB3Yyd (U3MUECKUEe BEIUYMHBI: JaBJICHHE Tas3a, TeMIeparypa, CpeIHss
KMHETUYECKasl SHEPrUsl XaOTHUYECKOTO ABMUKEHHSI MOJIEKYJI, CPEIHEKBapaTUYHAas
CKOPOCTb MOJIEKYJI, KOJMYECTBO TEIUIOTHI, BHYTPEHHsS JHEprusi, pabora rasa,
KO3 (UIIMEHT TOJIE3HOTO JEWCTBUA TEIJIOBOTO JBUTATENs; TMPU OIMHMCAHUU
NPaBWIBHO TPAKTOBaTh (PU3UUYECKU CMBICT HCHONB3YEMbIX BEIHYHMH, UX
0o0O3HAaUEHUsI W CAWHMIBI, HAXOAUTh (OPMYJBI, CBSA3BIBAIOIINE JaHHYIO
(GU3MUECKYI0 BEIMUYUHY C IPYTUMU BETUYNHAM;

OMUCHIBATh U3YUECHHBIEC JIEKTPUUECKHE CBOMCTBA BELIECTBA U AJIEKTPUUECKUE
ABJICHUS (TIPOIECCHI), UCTIONB3YS (HU3UYECKUE BEIMYMUHBI: dJIEKTPUUECKUN 3aps/,
ANEKTPUUYECKOE MOJIE, HAMPSKEHHOCTh MOJIS, MOTEHIMA, PA3HOCTh MOTEHIMAJIOB;
Py ONHWCAHUM TIPABWJIBHO TPAKTOBATh (PU3UYECKUN CMBICT HCIOJIb3yEeMbIX
BENMYMH, WX OOO3HAYECHUS W E€IIMHUIIBI; yKa3bIBaTh (POPMYIIbI, CBSI3BIBAIOIIHE
JAHHYIO0 (PU3NUYECKYIO BEIMYUHY C IPYTUMH BEIUYUHAMU;

aHANMM3UPOBATHh (PU3MUYECKHUE TPOIIECCHl U SIBICHUS, UCTONB3Yys (pu3mdeckue
3aKOHBI U IPUHIUIIBL: 3aKOH BceMupHoro tsarotenus, I, II u III 3akonbr HeroTOHA,
3aKOH COXPaHEHUs MEXaHMYECKON »JHEpruu, 3aKOH COXPAHEHUS HMITYJbCa,
MPUHLHUIT CYNEPIO3UIUN CHJI, MPUHIUI PABHOINPABHUS WHEPUUAIBHBIX CHCTEM
OoTCu€Ta, MOJEKYISIPHO-KUHETUYECKYI0 TEOPUIO CTPOCHHS BEIECTBA, Ta30BbIE
3aKOHBI, CBSI3b CPEJHEN KMHETUYECKOW SHEPIUU TEIJIOBOTO JBUXKEHHSI MOJIEKYI C
a0COJIFOTHOM TeMmepaTypol, MepBbld 3aKOH TEPMOJUHAMUKH, 3aKOH COXPaHEHUS
ANEKTPUYECKOro 3apsna, 3akoH KyloHa, mpu 53TOM pa3iauyaTh CIOBECHYIO



bOopMyITHUPOBKY 3aKOHA, €r0 MaTeMaTHYECKOE BbIpaK€HHWE U YCJIOBHUS (TpaHUIIBI,
00J1aCTH) MPUMEHUMOCTH;

OOBSICHSITH OCHOBHBIC TMPUHIUIBI  JACHCTBUS MallliH, NpUOOPOB U
TEXHUYECKUX YCTPOMUCTB; pa3auyaTh yCIOBHS MX 0€30MacCHOT0 HMCIOJIb30BaHUS B
MOBCETHEBHOM KHU3HHU;

BBITIOJIHSITh OKCIIEPUMEHTBI TI0 HCCIEIOBAHUIO (DU3UUYECKUX SBJICHUN W
MPOIIECCOB C HCIOJB30BAaHUEM TMPSAMBIX U KOCBEHHBIX HW3MEPEHHUH, MPU ITOM
dbopmynupoBaTh mpoOJeMy/3ajgady W TUNOTE3y Y4eOHOTO OSKCIEPUMEHTA,
coOMpaTh YCTAaHOBKY M3 TMPEJIOKEHHOTO O0OpYAOBaHUS, MPOBOJUTH OMbBIT H
dbopMyIHpPOBATH BHIBOJIBI;

OCYIIECTBJISITh MPSIMbIE M KOCBEHHBIC M3MEPEHUS (PU3NUECKUX BEIUYMH, MPU
ATOM BBIOMpPATH ONTUMAJLHBIA CIOCOO M3MEPEHHS M MCIOJIb30BaTh H3BECTHBIC
METO/bI OIEHKHU MOTPEITHOCTEN U3MEPEHUI;

UCCIEOBAaTh  3aBUCUMOCTH  MEXIY  (U3UMYECKUMH  BEJIMYMHAMH  C
UCIIOJIb30BAaHUEM TIPSIMBIX HM3MEPEHUM, MPHU ITOM KOHCTPYHPOBATH YCTAHOBKY,
¢dbuKCUpoBaTh PE3yIbTAThl TOJYUYCHHOW 3aBUCUMOCTH (DU3UYECKUX BEIUYUH B
BU/JIe TaOIUI] U TPaUKOB, JIeJIaTh BHIBOJIBI IO Pe3yJIbTaTaM UCCIEI0BAHNS,

coOmroaTh npaBuiia 0€30MacHOrO Tpy/Aa MpH MPOBEACHUHN MCCIEIOBAHUNA B
pamMKax ydeOHOTO JKCIEPUMEHTa, Y4eOHO-HCCIIeOBATEIbCKON M MPOEKTHOMU
JESTENBHOCTU C WCIOJIb30BAHUEM HM3MEPHUTENBHBIX YCTPOMCTB U J1abOpPaTOpHOTrO
000py10BaHMS;

pemars pacy€THbIE 3a7a4d C SBHO 33JJaHHOW (DU3UYECKOW MOJICIbIO,
UCTIONIB3Ys (PU3MUECKHE 3aKOHBI U MPUHIIUIIBI, HA OCHOBE aHaJIW3a yCIOBUSA 3aa4u
BBIOMPATh (U3UYECKYIO MOJICINIb, BBIICIATh (PU3UUYECKUE BEITHMYUHBI B (OPMYJIBI,
HEOOXOUMBIE ISl €€ peIleHUs, MPOBOAUTh PACUEThl U OLICHUBATh PEATBHOCTD
MOJIYYEHHOT'O 3HAYCHUS (PU3NYECKON BETUUNHBL;

penaTh KaYeCTBEHHbBIE 3a/1a4: BBICTPAUBATh JIOTUYECKH HEMPOTUBOPEUUBYIO
LIETIOYKY PACCYKICHUM C OMOpOM Ha H3YYEHHBIE 3aKOHbI, 3aKOHOMEPHOCTH U
bu3uYecKue SIBICHUS;

UCTIONIb30BaTh ~ MPU  pEHIeHWHW  y4eOHBIX  3aJad  COBPEMCHHbBIC
WH(OPMAITMOHHBIE TEXHOJOTUH IS TIOWCKA, CTPYKTYPUPOBAHUS, UHTEPIPETAIINH
¥ TIpEJICTaBlIeHUs Y4eOHOW W HAYYHO-TIOMYJISIPHOW MH(POPMAIINH, TTOTYYCHHON U3
Pa3JIMYHBIX HICTOYHUKOB, KPUTHUYECKH aHAIM3UPOBATH MOIYyYaeMyI0 HH(GOPMAIHIO;

IPUBOJIUTH MPUMEPHI BKIAJAa POCCUHUCKHUX U 3apyOeKHBIX YUEHBIX -(DU3HUKOB B
pa3BUTHE HAyKH, OOBSCHEHHE IIPOILIECCOB OKPYXKAIOIIEr0 MHpa, B pPa3BUTHUE
TEXHUKU U TEXHOJIOTHIA;

HCIIOJIb30BaTh TEOPETUUYECKUE 3HAHMS MO (PU3MKE B MOBCEAHEBHOW >KU3HU
U1si obecriedeHus: 0€30MacHOCTH MPU OOpAIllEHUH C TPUOOpPAMHU M TEXHUYECKUMU



YCTPOMCTBAMHU, JJISI COXPAHEHHUSI 3I0POBbS U COOJIOJICHUS] HOPM SKOJOTHYECKOTO
MOBEJICHUS B OKPYKAIOLIEH CPELE;

paboTaTh B TPYINE C BBHINOJHEHUEM pPA3JIMYHBIX COLMAIBHBIX POJIEH,
IJIAaHUPOBaTh pabOTy TPYMIbI, PAIMOHAIBHO pACHpPEneNiaTh OOSI3aHHOCTH U
IJIAHUPOBATh ACSATEIBHOCTh B HECTAHIAPTHBIX CUTYyalMSX, aICKBAaTHO OLICHUBATH
BKJIQJI KQXJIOTO U3 YYaCTHUKOB TPYIIIIBI B PEIICHUE paccMaTpUBaeMOM MpoOIeMBbl.

K xonmy oOyuenuss B 11 kJjacce mnpeaMeTHble pe3yibTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTPaxaTh CPOPMUPOBAHHOCTH Yy O0YUAIOIIUXCS YMEHUM:

JEMOHCTPUPOBATh HA TpUMEpax poJib U MeCTo (pu3uku B (HOPMUPOBAHUU
COBPEMEHHOM HAay4YHOM KApTUHBI MHUpPa, B PAa3BUTUU COBPEMEHHOW TEXHUKU U
TE€XHOJOTHH, B MPAKTUYECKOW NESATEIbHOCTU JIOAEH, LEIOCTHOCTh U €IUHCTBO
bu3uYecKoi KapTHHBI MUPA;

YUUTHIBATh TPaHUIBl TMPUMEHEHUS W3YUYCHHBIX (PU3MYECKUX MOJICTIeH:
TOYEYHBIN JIEKTPUUECKUM 3apsjl, Jyd CBETa, TOUCUHBIN UCTOYHUK CBETA, sAepHAas
MOJICJIb aToMa, HYKJIOHHAash MOJEIh aTOMHOTO s/ipa MPH pelieHuu (PU3nuecKux
3a1ay;

pacrio3HaBaTh (puznuecKue sBICHUs (IIPOIECChl) U OOBACHITh UX HA OCHOBE
3aKOHOB JIEKTPOJUHAMUKHA U KBAHTOBOW (DUBUKU: dJIEKTPUUYECKAs TPOBOJUMOCTD,
TEIJIOBOE, CBETOBOE, XMMUYECKOE, MarHUTHOE JCHCTBUS TOKA, B3aUMOJICHCTBHE
MAarHuTOB, DJJEKTPOMAarHUTHAasT WHAYKIUSA, JACHCTBUE MArHUTHOTO TIOJiA Ha
POBOAHUK C TOKOM M ABWXKYIIUWUCS 3apsii, AJIEKTPOMArHUTHBIE KoJieOaHUs U
BOJIHBI, MPSAMOJIMHEMHOE pPACHPOCTPAHEHHE CBETa, OTPaXEHUE, MPEIOMIICHHE,
uHTepdepennus, Aubpakiuys W MOJSpHU3AlUsi  CBETa, JUCIEPCUS CBETA,
doToanekrpuueckuii 3pdekt (hotorddekT), CBeTOBOE NaBleHHE, BOSHUKHOBEHHE
JUHEWYATOro CHEKTpa aToMa BOJOpPOAA, €CTECTBEHHas M HCKYCCTBEHHAs
PaauoOaKTUBHOCTH;

ONMUCHIBATh W3YYEHHBIE CBOMCTBA BEIIECTBA (DJIEKTPUUYECKHUE, MArHUTHBHIE,
ONTUYECKHUE,  DJIEKTPUYECKYIO  MPOBOJUMOCTH  Ppa3IUYHBIX  Cpel) H
AIEKTPOMArHUTHBIC SIBIICHUSI (TPOIECCHI), HMCTHONB3Ys (U3HUECKHE BEITUYUHBI:
JJEKTPUYECKUIN 3aps]l, CWJIA TOKA, DJIEKTPUUYECKOE HAIPSIKEHUE, DJIEKTPUUECKOE
CONPOTHUBIICHUE, PA3HOCTh MOTEHIIMAJIOB, 3JEKTPOABIKYIIAsl cuja, padoTa TOKa,
WHAYKIMS MAarHUTHOIO Iojs, cuina Ammnepa, cwia JlopeHua, MHAYKTHUBHOCTD
KaTyIIKHA, SHEPrUsl JJIEKTPUUYECKOIO W MATHUTHOTO IMOJEW, MEePUOJ M 4YacToTa
KojiebaHUd B KOJeOaTeIbHOM KOHTYpe, 3apsA]l M CHJIa TOKa B IIpoliecce
TApMOHUYECKUX DIIEKTPOMArHUTHBIX KOJeOaHWil, (OKYyCHOE pACCTOSHHE W
ONTUYECKAasl CHUJIa JMH3bI, IPU OIMUCAHUM MPABUIBHO TPAKTOBATh (PU3UUECKUUN
CMBICI HCIIOJB3YEMbIX BEJIMYMH, HMX OOO3HAYCHUS U E€JIUHUIIBI, YKa3bIBaTh
bopMynbl, CBSA3BIBAIOIIME JAHHYI (U3WYECKYH0 BEIUYHUHY C JpPYTUMH
BEJIMYMHAMMU;



ONUCHIBATh H3YYEHHBIC KBAHTOBBIC SIBICHUS H MPOLECCHI, HCIOIb3Yys
dbu3nYecKre BEIMYUHBI: CKOPOCTh 3JIEKTPOMArHUTHBIX BOJIH, JIJIMHA BOJHBI U
4acToTa CBETa, SHEPIusi U UMMYJbC (OTOHA, MEPUO/] MOJypacaaa, SHEPTUsl CBA3U
ATOMHBIX SIIEp, NPU OMUCAHUM TPABUIBHO TPAKTOBaTh (PUBMYECKUNA CMBICI
WCIIOJIb3YEMbIX BEJIUYUH, MX O0O3HAYEHUS U EIUHHUIIBI, YKa3bIBaTh (OPMYIIHI,
CBSA3BIBAIOIINE JIAaHHYI0 (U3UYECKYIO0 BEIMYMHY C JAPYTMMU BEJIMYMHAMH,
BBIYUCIIATh 3HaUeHUE (DU3NUECKON BEJIMUYUHBI,

aHAJTU3UPOBATh (PU3MYECKUE MPOIECCHl U SBJICHUS, UCIONB3Yys (puznueckue
3aKOHbl M MPUHLMIBL: 3aKOH OMa, 3aKOHBI MMOCJIEI0BATEILHOIO0 U MapaJlieIbHOTO
COCJIMHEHUsI TPOBOJHUKOB, 3akoH Jlxoyns—JIeHna, 3aKOH 3JIEKTPOMArHUTHOMU
WHJIYKI[UY, 3aKOH MPSIMOJIMHEWMHOTO pacIpOCTPAHEHUS! CBETA, 3aKOHBI OTPAKCHUS
CBETa, 3aKOHBI MPETOMJICHUS CBETa, YpaBHEHHE JuHIITEHHa 11 pororddekra,
3aKOH COXPAHEHHUS JHEPruu, 3aKOH COXPAHECHUS HMMITYJIbCa, 3aKOH COXpaHECHUS
3JIEKTPUYECKOTO 3apsijia, 3aKOH COXPAHEHUs] MAacCOBOTO 4YMCIa, MOCTysarkl bopa,
3aKOH PaJMOaKTHUBHOIO pacmaja, IMPu dTOM pa3InudaTh CJIOBECHYIO (DOPMYIUPOBKY
3aKOHA, €ro MaTEeMaTHYeCKOE BBIpAXEHUE H YCJIOBUs (TpaHUIlBI, 00JACTH)
IPUMEHUMOCTH;

ONPENEIATh HAIIPaBJIECHUE BEKTOPAa MHAYKIIUA MAarHUTHOTO MOJISI TPOBOIHUKA
C TOKOM, cuibl Amnepa u cuibl JlopeHna;

CTPOUTh M OIKMCHIBaTh H300PAKEHHE, CO3[]aBAEMOE€ IUIOCKHM 3E€pKajoM,
TOHKOM JTUH30M;

BBITIOJHATh OKCHEPUMEHTBHI MO HCCICJOBAHUIO (PU3HUECKUX SBICHUN U
IPOLIECCOB C UCIIOJIB30BAHUEM IMPSMBIX U KOCBEHHBIX H3MEPEHUI: MPU STOM
dbopmynupoBaTh mpobieMy/3amady W THUIOTE3y Yy4eOHOTO OSKCIEepHMEHTA,
coOupaTh YCTaHOBKY W3 MPEMJIOKEHHOTO OOOPYIOBaHUS, MPOBOJUTH OMNBIT H
(bopMynHpOBaTh BHIBOBL

OCYIIECTBIISITh MPSMbIE M KOCBEHHBIC M3MEPECHUS (PU3NYECKUX BEIMYWH, TIPU
TOM BBIOMPATH ONTHUMAIBHBIN CIIOCOO W3MEpPEHUS W HMCIOJIb30BaTh H3BECTHHIE
METO/Ibl OLICHKH MOTPEIIHOCTEN U3MEPEHU;

UCCIIEIOBAaTh 3aBUCUMOCTH (PU3WYECKUX BEIUYHH C HCIOIh30BAaHUEM
OPSMBIX HM3MEPEHHW: MPU OSTOM KOHCTPYHPOBATH YCTAaHOBKY, (DHKCHPOBATH
PE3yNBTATHl MOJYYEHHOW 3aBHCHUMOCTH (PU3MUECKUX BEIMYMH B BHUJE TaOIUIl U
rpaduKoB, AeIaTh BEIBOIBI MO pe3yIbTaTaM MUCCIICI0BAHMS;

coOmoaTh mpaBuiia 0€30MacCHOTO TPyAa MPH MPOBEACHUHM WCCIICIOBAHUNA B
paMKax y4yeOHOro »SKCIEPUMEHTa, Y4e€OHO-UCCIENOBATENbCKON U MPOEKTHOU
JEATENIbHOCTU C HMCIOJIb30BAHUEM H3MEPUTEIBHBIX YCTPOUCTB U J1aOOPATOPHOIO
000pyI0BaHUS;

pemiaTth pacy€THblE 3a7ayd C SBHO 33aJaHHOM (HU3UYECKOW MOJIEIbIO,
UCIIOIb3Ys (PU3UYECKHUE 3aKOHBI U MIPUHLIUIIBI, HA OCHOBE aHaJIM3a YCJIOBUS 3a7a4u



BbIOMpATh (DPU3UUECKYI0 MOJEIb, BBIACIATh (PU3NYECKUE BEIUYUHBI U (POPMYIIBI,
HeoOXonuMble NIl €€ pPEeIleHUs, MPOBOJUTH PacdyE€Thl U OLEHUBATH PEAJTbHOCTH
MOJIYYEHHOI'0 3HAaYCHUs (PU3HUECKON BETUYUHBI,

pelaTh Ka4YeCTBEHHbIE 3a/1a4i: BHICTPAUBATh JJOTUYECKU HEMPOTUBOPEUUBYIO
LEMOYKY PACCYXKACHUI C ONOpOold Ha H3y4YEHHBIE 3aKOHBI, 3aKOHOMEPHOCTU H
buzndecKue sIBICHUS;

UCIIOJIb30BaTh ~ MPU  pElIeHWH  y4yeOHBIX  3aJa4  COBPEMEHHBIE
MH(OPMAIMOHHBIE TEXHOJOTUH JJIs MOUCKA, CTPYKTYPUPOBAHUS, UHTEPIPETALIUU
U TpeJCTaBiIeHUsI y4eOHON M HAy4YHO-TOMYJISIpHONW MH(OpMAIUK, TOJTYyYeHHON U3
Pa3TUYHBIX HCTOYHUKOB, KPUTUYECKU aHATU3UPOBATh MOTy4aeMyt0 HHPOpMaIUIO;

OOBSACHATh NPUHIUOBL JCHCTBUS MAalIUH, NPUOOPOB M TEXHUYECKHUX
YCTPOMCTB, pa3inyaTh yCIOBUS UX 0€30MaCHOIO MCIOJIb30BaHUs B MOBCEIHEBHOM
KU3HU;

IPUBOJUTH MPUMEPHI BKIAAa POCCUHUCKUX U 3apyOekKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAyKH, B OOBIACHEHHE MPOILIECCOB OKPYXAIOUIETO MHpPA, B pa3BUTHE
TEXHUKHU U TEXHOJIOTH;

UCIIOJIb30BaTh TEOPETUYECKHE 3HAHUS MO (PU3MKE B MOBCEIHEBHOW KU3HU
1 obecrieyeHust 0€30MacCHOCTU NPU OOpallleHuu ¢ IpubopaMu U TEXHUYECKUMHU
yCTPOWCTBAaMH, JUIsl COXPAHEHUs 3[0POBBSI U COOJIFOJIEHUSI HOPM SKOJIOTMUYECKOTO
IIOBEJICHUS B OKpY’KaroIllel cpee;

paboTaTb B TpyNme C BBIMOJIHEHUEM pAa3IMYHBIX COLHUAIBHBIX pOJIEH,
IUIaHUPOBaTh pPAa0OTy TPYMNIbl, PAUOHAIBHO paclpeAesiTh OOA3aHHOCTH MU
IUIAHUPOBATh JEATEIIBHOCTh B HECTAHAAPTHBIX CUTYalUsX, aJIeKBAaTHO OLICHUBATH
BKJIa/1 K&KJIOT0 U3 YYaCTHUKOB I'PYIIIbI B PEIIEHUE paccMaTpUBaeMON POOIIEMBI.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KVIACC
KosuyecTBo yacos DJIeKTPOHHbIE
HanmeHnoBaHnue pa3aesioB U TeM undposbie
Ne i/ P Konrpoabubie | IIpakTHyeckue (mupp )
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Paznen 1. ®PUSUKA U METO/bI HAYUYHOI'O ITIO3HAHUSA
1.1 ®u3MKa 1 METOJIbl HAYYHOT'O TTO3HAHUS 2 bubmorexa HOK
' AR HAYH https://m.edsoo.ru/7f41bf72
Hroro no pazneny 2
Paznen 2. MEXAHUKA
bu6mmoreka [IOK
21 Kurematitka . https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
22 Auamiica ! https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
2.3 3aKOHbBI COXpPAHEHUS B MEXaHUKE 6 1 1 hitps/m.cdsoo.ru/TEA 1672
Hroro no pazneny 18
Paznen 3. MOJIEKYJIAPHASA ®U3UKA U TEPMOJIUHAMHUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 9 1 bubnnoreka [JOK
' TEOPUU https://m.edsoo.ru/7f41bf72
bubmuoreka [JOK
3.2 OCHOBEI TEPMO/MHAMHKN 10 ! https://m.edsoo.ru/7f41bf72
33 ArperaTHble COCTOSIHMSI BEILIECTBA. 5 bubnuoreka [IOK
' @da30BbIe IEPEXOIBI https://m.edsoo.ru/7f41bf72



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

Hroro no pazneny

24

Paznea 4. QJIEKTPOJAUHAMUKA

bub6mmoreka [{OK
41 DIEKTPOCTATHKA 10 https://m.eds0o.ru/7f41bf72
[TocTosiHHBIN 3N€KTpUYECKUN TOK. TOKHU B bubnuorexa [JOK
4.2 12
pa3IMyHBIX cpenax https://m.edsoo.ru/7f41bf72
Hroro no pazneny 22
Pe3epBHOE Bpemst 2
OBUIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 68



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

11 KVIACC

KoauuecTBo yacos DJIeKTPOHHBbIE
HanmeHnoBaHnue pa3aesioB U TeM undposbie
Ne i/ P Konrpoabubie | IlpakTuyeckue (mupp )
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
Pazpnen 1. JIEKTPOJIUHAMUKA
11 MarunuTHOe noJie. DIeKTpOMarHuTHas 1 | 3 bubnuorexa [JOK
' WHIYKIHS https://m.edsoo.ru/7f41c97¢
Hroro no pazneny 11
Pazjnen 2. KOJIEBAHUSA U BOJIHBI
)1 MexaHn4ecKre 1 JIEKTPOMAarHuTHBIE 9 1 bubmuorexa [JOK
' KoJIe0anus https://m.edsoo.ru/7f41c97¢c
29 MexaHW4eCcKUe U JIEKTPOMArHuTHBIE 5 1 bubnuoreka [IOK
' BOJIHEI https://m.edsoo.ru/7f41c97c
bu6moreka [IOK
2.3 O 10 3
frriKa https://m.edsoo.ru/7f41c97c
Hroro no pazneny 24

Pasgen 3. OCHOBBI CIHEIIMAJIBHOM TEOPUU OTHOCUTEJBLHOCTH

31 OcCHOBBI cieMaNbHON TEOPUHU 4 | bubnunoreka [JOK
' OTHOCUTEIBHOCTHU https://m.edsoo.ru/7f41c97c
Hroro no pazgeny 4
Paznen 4. KBAHTOBAS ®U3UKA
. bubnuoreka [IOK
4.1 DNIeMEHTbl KBAHTOBOU ONTUKU 6 hitps://m.edsoo.ru/ T4 1c97c
4.2 Crpoenune atoMa 4 bubnuoreka [IOK



https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
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https://m.edsoo.ru/7f41c97¢c

4.3

ATOMHOE SAPO

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

Hroro no pazneny

15

Paznea 5. 9JIEMEHTBI ACTPOHOMUU U ACTPO®U3UKU

5.1 DneMeHTBl aCTPOHOMHUU U aCTPOPU3UKU 7 brbmmorexa [TOK
https://m.edsoo.ru/7f41c97c

Hroro no pazneny 7
Paznen 6. OGOBLIAIOIIEE IOBTOPEHUE

6.1 O6o061maroniee NOBTOPEHHUE 4 ft?ri?/y/ﬁf;sigr(z};ﬂlw%c
Hroro no pazneny 4
Pe3epBHOE Bpemst 3
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68



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

IHOYPOYHOE IIVIAHUPOBAHUE

10 KIIACC
KoumnuecTBo yacos DJIeKTPOHHbIE

Ne ara undposbie
Tema ypoka Konrpoabubie | IlpakTnueckue A op

n/n Bcero u3yueHusi | odOpa3zoBaTesibHbIE

padoTsbI padoThI
pecypcbl
®du3nka — Hayka O MPUPO/IE.
1 Hayunrie MeT(})[zLI HO?I?H.:HI/IS[ 1 bubnmorexa LOK
1 https://m.edsoo.ru/ff0c32e2

OKPYXAIOIIEro MUpa
Ponb u mecto pusuku B

) (hopMUPOBaHUHN COBPEMEHHOM 1 bubmuorexa [JOK
Hay4YHOW KapTHHBI MUpPa, B https://m.edsoo.ru/ff0c33e6
MPAKTUYECKOU JACSATEIbHOCTH JIIOICH
Mexannueckoe OBMKEHHUE.

3 OTHOCHUTENBHOCTh MEXaHUYSCKOTO | bubmuoreka [JOK
nBrokeHud. [lepemenienne, CKOpoCTh, https://m.edsoo.ru/ff0c3508
YCKOpEHHE

4 PaBHOMEpHOE TIPAMOJIUHEUHOE | bubnuoreka [JOK
JBHKCHHE https://m.edsoo.ru/ff0c3620

5 PaBHOYyCKOpEHHOE TTPSAMOJIMHEUHOE | bubnunoreka [JOK
JIBUKECHUE https://m.edsoo.ru/ff0c372e

6 CBoboaHoe majieHre. Y cKopeHue 1 bubnuoreka [JOK
CBOOOIHOTO IMaCHUA https://m.edsoo.ru/ff0c39cc
KpuBonmHeiiHoe nBUXKEHUE.

7 JIBU>KeHrEe MaTepUaTbHOW TOUKH T10 1 bubmorexa HOK

p https://m.edsoo.ru/ffOc3ada
OKPYXHOCTH
8 [IpuHIMI OTHOCUTENBHOCTH | anumnes. 1 bubnunoreka [JOK



https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c3ada

NHepuuanpHbIe CUCTEMBI OTCYETA.
IIepsbiit 3ak0oH HproToHa

https://m.edsoo.ru/ff0c3be8

Macca tena. Cuna. [lpuniun

9 cyrnepno3unuu cui. Bropoit 3akon bubmorexa HOK
YHep ' p § https://m.edsoo.ru/ff0c3be8
Hprotona st MmaTepualibHOW TOUKU

10 Tperuii 3akoH HerotoHa nis bubnuorexa [JOK
MaTepUaJIbHBIX TOYEK https://m.edsoo.ru/ff0c3be8
3akoH BceMHpHOro Tsrotenus. Cuna

11 TskecTu. [lepBast Kocmuueckas bubmorexa HOK

P https:/m.edsoo.ru/ff0c3d00
CKOPOCTH

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

13 Cuia cgn OTHBHe}?I/Iq;)I pu ,I[BI/I)P;(GHI/II/I bubmorexa LOK

P P https://m.edsoo.ru/ff0c3£76
Tena B )KUAKOCTH WIH ra3e
[TocTynarensHO€ M BpamaTeabHOE

14 JBIKEHHE a0COJIFOTHO TBEPIOTO Tena. bu6mmoreka [IOK
MowmenT cusibl [lneuo cunbl YcnoBus https://m.edsoo.ru/ffO0c41a6
paBHOBECHS TBEPJIOTO TENIA
Nmnynbc maTepuasbHON TOUYKH,

15 CHUCTEMbI MaT€pUAIIbHBIX TOUECK. bubnuoreka [JOK
WMiynbsc cuiibl. 3aKOH COXpaHEHUS https://m.edsoo.ru/ff0c43d6
UMITyJbca. PeakTuBHOE IBH>KEHHE
PaGoTta 1 MOIIHOCTH CHUJIBL

16 Kunernueckas sHeprusi MarepuagibHOI bubnnoreka [JOK
Touku. Teopema 00 U3MEHEHUU https://m.edsoo.ru/ff0c4502
KUHETUYECKOW SHEPTUHU

17 [TorenuumanbHas >HEPTUSL. bu6mmoreka [JOK



https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c4502

[ToTenumanbHas SHEPrust yupyro
1e(pOPMHUPOBAHHOM MPY>KUHBL
[lorenumanpHas SHEPTHUA TeJa BOIU3U
MTOBEPXHOCTU 3eMJIU

https://m.edsoo.ru/ff0c461a

18

[ToTeHuansHbIe U HETIOTCHIUATBHbIC
cuitbl. CBSA3b pabOTHI
HETIOTEHIMATFHBIX CHJI C U3MEHEHHEM
MEXaHWYECKOM SHEPTHUH CUCTEMBI TEIl.
3aKOH COXpaHEHUSI MEXaHUYECKOH
SHEPTUU

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

19

JlabopaTtopHnast pabota
«MccnenoBanue CBsI3U pabOTHI CHITBI C
N3MCHCHHUCM MeXaHquCKOﬁ BHepFI/II/I
TeJa Ha IPUMEPE PACTSKEHUS
PE3UHOBOTO JKT'yTa»

20

KonTtponbHas padoTa o Teme
«Kunematuka. JlmHamuka. 3aKOHBI
COXpaHEHUs B MEXaHUKE)

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

21

OcHOBHBIE TIOJIOKEHUST MOJICKYJISIPHO-
KMHETUYECKON Teopuu. bpoyHOBCKOE
newkenue. Juddysus

bu6mmoreka [{OK
https://m.edsoo.ru/ffOc4dc2

22

XapakTep ABUKCHUS U
B3aNMOJICHCTBHS YaCTHUI] BEICCTBA.
Mojienu cTpoeHusi ra3oB, KUIKOCTEH
U TBEPIBIX TEII

23

Macca MOJICKYII. KoaunuectBo
BemiecTBa. IloctosiHHas ABora/:[po

24

Tennosoe paBHOBecue. Temmneparypa
u e€ usmepenue. lllkana remneparyp



https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2

Lenbcus

Wneanpusiii raz 8 MKT. OcHoBHOE

bubmuoreka [JOK

25 ypaBaenue MKT https://m.edsoo.ru/ff0c4fde
AOcoJroTHasl TeMIiepaTypa Kak Mmepa

26 CpeaHEN KUHETHYECKOM SHEPruun bubnuoreka [JOK
JBUKECHHSI MOJIEKYJI. Y paBHEHUE https://m.edsoo.ru/ff0c511e
MenneneeBa-Kianeitpona

27 3akoH JlanpToHA. ["a30BbIC 3aKOHBI
JlabopaTtopHnas pabota

73 «MccnenoBanue 3aBUCUMOCTH MEXKTY
rapamMeTpamMu COCTOSTHHSI
Pa3peKEHHOTO Ta3a»

29 H3omporiecchl B UI€alIbHOM ra3e u ux bubmmoreka [IOK
rpaduvecKoe mpeICTaBICHNUE https://m.edsoo.ru/ff0c570e
Buytpennsisa sueprust
TEPMOJIMHAMHYECKON CUCTEMBI U

30 crrocoObl e m3MeHeHus. KomnaecTBo bubmuorexa [JOK
TEIJIOTHl U paboTta. BHyTpeHHsIs https://m.edsoo.ru/ff0c5952
SHEPrusi OTHOATOMHOIO UJI€aIbHOTO
rasa

31 Buael Tenonepenaun Eubmorexa HOK

https://m.edsoo.ru/ff0c5c36
VienapHas TENJI0EMKOCTh BEIIECTBA.
bubnmuoreka [JOK
32 KonundecTBo TEMaoThl nmpu
. https://m.edsoo.ru/ff0c5c36
Teruionepenade. AauadaTHbIN Mpoiecc

13 IlepBrlii 3aKOH TEPMOJUHAMUKH U €TO bu6nuoreka [IOK
IIPUMEHEHHE K U30IIpOLIECCaM https://m.edsoo.ru/ffOc5efc

34 HeobpaTumocTh mpo1ieccoB B bu6mmoreka [JOK



https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5efc

npupoje. Bropoit 3akoH
TCPMOJUHAMHUKHN

https://m.edsoo.ru/ff0c6230

[Tpunnun nevicteus u KII/ TermoBoit

bu6mmoreka [IOK

35
MAaIlUHbI https://m.edsoo.ru/ff0c600a
36 Hukn Kapno u ero KI1J|
37 DKoorudeckue mpooIeMbl
TETUIOPHEPT € TUKH
18 O6o0matomuii ypok «MoustekynsipHas bubnuorexa [JOK
¢uzuka. OCHOBBI TEPMOIUHAMUKIY https://m.edsoo.ru/ff0c6938
KonTponsHas pabora no teme
39 «Monexkymnsapras ¢uszuka. OCHOBBI bubmorexa OK
YA ' https://m.edsoo.ru/ff0c6a50
TEPMOAMHAMHUKIY
40 [TapooOpazoBaHue 1 KOHJIEHCAIHSI. bubnuoreka [IOK
Hcnapenue u kurneHue https://m.edsoo.ru/ff0c63b6
AGCOIOTHAS M OTHOCUTEIbHAS
41 BJI&YKHOCTh BO31lyXa. HacelleHHbIN Bubmmorexa [JOK
Ay, HACHTH https://m.edsoo.ru/ff0c64d8
nap
TBépnoe Teno. Kpucramnnueckue u
4 amopdHbIe Tena. AHU30TPOTIHUS bubnuoreka [JOK
CBOMCTB KpUCTAJLIOB. JKujkue https://m.edsoo.ru/ff0c65f0
kpuctayyibl. CoBpeMEHHbIE MaTepUaIIbI
[1naBneHue U KpUCTATUIA3AIIHSL.
bubnmuoreka [JOK
43 Y nenpbHas TEIIOTA IJIABJICHUS.
https://m.edsoo.ru/ff0c6708
Cybnumarnus
bu6mmoreka [JOK
44 v 0
PABHEHHC TCIIOBOTO baatica https://m.edsoo.ru/ff0c6820
45 DnekTpu3anus Tei. DIEeKTPUIeCKUil bubnunoreka [JOK

3apsn. Z[Ba BHJA SJICKTPUUCCKUX

https://m.edsoo.ru/ff0c6bcc



https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c65f0
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3apsI0B

[IpoBOIHUKH, TUATEKTPUKU U

46 MHOJIYIIPOBOIHUKN. 3aKOH COXPAaHEHUS bubnmorexa LHOK
yip ’ P https://m.edsoo.ru/ff0c6bcc
ANEKTPUUECKOTO 3apsiia
BsaumoneiictBue 3apsi0oB. 3akoH
47 Kynona. ToyeuHbIN dneKTpHUYeCKUH bubnmnorera [TOK
Y ' p https://m.edsoo.ru/ff0c6ced
3apsin
Hampsx€HHOCTB 21EKTPUYECKOTO
43 nons. [IpuHnmn cynepno3unuu bubnnorexa [JOK
ANEKTPUUYECKUX NoJIeH. JInHun https://m.edsoo.ru/ff0c6df2
HapPsHKEHHOCTH
PaboTa cui aieKTpoCcTaTHIecKoro
49 nois. [Torenmuman. PazHocts bubmiorexa HOK
' . https://m.edsoo.ru/f0c6£00
MOTEHIIHAIOB
[TpoBOAHWKHM W AUDIIEKTPUKH B
50 9JIEKTPOCTATUYECKOM IOJIE bubmorera [IOK
p ’ https://m.edsoo.ru/ff0c7018
JusnekTpuyueckasi IpOHUIIAEMOCTh
bu6mmoreka [IOK
51 OnekrpoéMrocTh. KoHnmencaro
P a P https://m.edso0.ru/f0c7 126
DNEKTPOEMKOCTB TIJIOCKOTO
bu6mmoreka [JOK
52 KOHJICHCATOpa. DHEPrus 3apsHKEHHOTO
https://m.edsoo.ru/ff0c72c0
KOHJICHCaTopa
53 JlaGopaTtopnas pabdota "VM3mepenue
NMEKTPOEMKOCTH KOHJIEHCaTopa"
[TpuHUM NEHCTBHUS U PUMCHECHHE
54 KOHJIEHCATOPOB, KOIIMPOBAJILHOTO

ammapara, CTpyiHHOIro IpuHTepa.
OnexTpocTraTHyecKas 3alluTa.



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

3azemiieHHE IEKTPOIIPUOOPOB

55

DNEeKTpUUYECKUH TOK, YCIOBUS €r0
cyuectBoBaHus. [IoCTOSIHHBIN TOK.
Cuna toka. Hanpsbxenue.
Comnpotusnenue. 3akon Oma Jist
y4dacTKa e

56

[locnenoBarensHOE, TapauIeabHOE,
CMEIIAaHHOE COEMHEHHE
npoBoAHUKOB. JIabopaTopHas pabora
«M3yueHne cMemaHHoro COeAMHEHUS
PE3UCTOPOBY

0.5

bubmmoreka [{OK
https://m.edsoo.ru/ff0c74f0

57

PaboTa 1 MOIITHOCTH MEKTPHUECKOTO
Toka. 3akoH Jlxoymns-Jlenma

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c7838

58

3akon OMa 11 MOJTHOM (3aMKHYTOM )
anekTpuueckon nenu. Koporkoe
3ambikanue. JlabopatopHas pabora
«3mepenue D/1C ucTouyHnKa ToKa U
€ro BHYTPEHHETO COMPOTUBICHUS)

0.5

bu6moreka [IOK
https://m.edsoo.ru/ff0c7ae0

59

DNeKTpOHHAsi TPOBOJUMOCTH TBEPIBIX
METaJJIOB. 3aBUCUMOCTD
COMPOTHBIICHUS METAIIJIOB OT
Temneparypbl. CBEpXIpPOBOJUMOCTh

60

ONEKTPUYECKUI TOK B BAKyyMe.
CBoOIICTBA ANIEKTPOHHBIX ITYYKOB

61

[MonynpoBoaHUKH, KX COOCTBEHHAS U
IpUMecHas MpoBoIuMocThb. CBOMCTBa
p—n-nepexoja. [lomynpoBoaHUKOBBIE
pubopsI

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c84ae



https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c84ae

DNeKTpUYECKUil TOK B pacTBOpax 1

2 pacmuiaBax 3J€KTPOJIUTOB. ] bubmuorexa [IOK
DNEKTPOTUTHYECKAs JUCCOIHALIHSL. https://m.edsoo.ru/ff0c82ba
DNeKTpoau3
DNEKTPUYECKUN TOK B Ta3ax.

63 CaMocToSITENbHBIN U | bubnnorexa [JOK
HECaMOCTOSITENbHBIN pa3psa. MoaHus. https://m.edsoo.ru/ff0c84ae
[Tnazma
DnexTpuyeckue npudopsl U

64 YCTPOWCTBA U UX IIPAKTUYECKOE 1 bubnuorexa [JOK
npuMeHeHue. [IpaBuiia TEXHUKH https://m.edsoo.ru/ff0c86fc
0e30MacHOCTH

65 O6o0maromuii ypok 1 bubnuorexa [JOK
«NEKTPOIMHAMUKAY https://m.edsoo.ru/ff0c88be
KonTtponbHas padoTa o Teme

66 «Inekrpocraruka. [locTossHHBIN | bubnuoreka [IOK
JNEeKTpUYecKkuil ToK. Toku B https://m.edsoo.ru/ffOc8a8a
Pa3JIMYHBIX CPEAAX»

67 PezepBHbiit ypok. KonTposibHas | bubnnoreka [JOK
pabota o Teme "INeKTpoIuHaMHKa" https://m.edsoo.ru/ff0c8c56

68 PeszepBubIit ypok. O600maromui ypok 1 bubnunoreka [JOK
no temam 10 kiacca https://m.edsoo.ru/ff0c8f6c

OBUIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c8f6c

11 KVIACC

KoanuecTBo 4acon DJIeKTPOHHBbIE
[
Jr:;n Tema ypoka Bcero Konrporbusie  Ipaxririeckie i[:;:el{l/[ﬂ :)I;I[?a[;?n.;:;eenbﬂme
padoTsI padoThbI pecypest
[TocTostHHBIC MarHUTHI U UX

| B3auMo/ieiicTBe. MarauTHoe 1oJie. | bubmmoreka [{OK
Bexrop marHuTHON MHAYKIMH. JIMHUM https://m.edsoo.ru/ff0c9778
MAarHUTHOW MHIYKIIUH
MarauTHO€ 10Jie MPOBOJIHUKA C

) TokoM. OmbIT Dpcrena. 1 bu6moreka [IOK
B3anmoaericTBre MpoBOJHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM

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

4 JlaGopaTtopHnas pabota | | bubnnorexa [JOK
«HccnenoBanue AecTBUS https://m.edsoo.ru/ff0c9acO
MOCTOSIHHOTO MarHUTa Ha PaMKy C
TOKOM
JlelicTBME€ MarHMTHOTO TOJIST HA

5 JBUKYILYIOCS 3apsDKEHHYIO YacTHUILy. 1 bubmuoreka [JOK
Cuna Jlopenna. Pa6oTa cuiibl https://m.edsoo.ru/ff0c9df4
Jlopenua
DOnekrpoMarHuTHas UHAYKIUs. [lotok

6 BEKTOpa MarHuTHOM uHAyKuuu. IC 1

HWHAYKIHUU. 3akoH QJICKTpoOMar HUTHOM



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

nHaykuuu Papanes

JIaboparopHas paboTa
«HccnenoBanue sBICHUS
BHCKTPOMaFHHTHOﬁ HHIAYKOHUNW»

bu6mmoreka [{OK
https://m.edsoo.ru/ff0cal50

NuayKTUBHOCTS. SIBIEHUE
camouHaykiuu. 3/1C caMOUHTyKITUH.
DHeprusi MarHUTHOTO TIOJIS KaTYIIKU €
TOKOM. DJIEKTPOMarHuTHOE MoJie

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

TexHnueckune ycTpoucTBa U ux
IIPUMEHEHHE: IOCTOSTHHBIE MarHUTHI,
JIIEKTPOMArHUTHI, JIEKTPOBUTaTENb,
YCKOPHUTENH 3JIEMEHTAPHBIX YaCTHLI,
MHJYKIMOHHAs I1€Yb

10

O6o06maromuii ypok «MarautHoe
moJie. DIEKTPOMAarHUTHAS HHTYKITUS

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

11

KonTtponbHas padoTa o teme
«MarsuTtHoe noJe.
DNeKTpOMarHUTHAs MHIYKLIHS

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

12

CB0OOTHBIE MEXaHUYECKHE
kojebanus. 'apmMoHnyeckue
KojebaHus. YpaBHEHUE
rapMOHUYECKHX KOJIeOaHU.
[IpeBpaienue snepruu

bu6mmoreka [JOK
https://m.edsoo.ru/ffOcaf06

13

JlaGopaTtopHas pabota
«HccnenoBanue 3aBUCUMOCTH
Mepro/ia MallbIX KoJieOaHuil rpy3a Ha
HUTH OT JJIMHBI HUTU M MaCChI TPY3a»

14

Koneb6arensHbiii koHTYp. CBOOOIHBIE

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



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

OJICKTPOMArHUTHBIC KoJieOaHus B
nacajibHOM KoJie0aTeIbHOM KOHTYpC.
Ananorus MCKIAY MCXaHNYCCKUMHU U
OJICKTPOMAriMTHBIMHA KoJIeOaHUSIMHU

15

®opmyna TomcoHa. 3akoH
COXpPAaHCHUSA SHCPIrur B HACAJIbHOM
KoJie0aTenbHOM KOHTYpE

bu6mmoreka [{OK
https://m.edsoo.ru/ff0cb9c4

16

[IpencraBnenue o 3aTyxarommx
KoJjeOaHusx. BelHyXIeHHbIE
MeXaHWUecKHe Kojiebanus. Pe3onanc.
BI)IHY)K)IGHHI)Ie BHGKTpOMaFHI/ITHI)IC
KoJIeOaHus

bubmmoreka [{OK
https://m.edsoo.ru/ff0cbb86

17

[Iepemennslii Tok. CHHYCOMIATBHBIN
MepeMeHHbIN TOK. MOIIIHOCTh
MIEPEMEHHOI0 TOKa AMIUIUTYIHOE U
JEUCTBYIOIEE 3HAYCHNE CUIIBI TOKA U
HaIPSHKCHUS

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

18

Tpancdopmarop. [IpoussocTso,
nepenava u norpedieHue
ANIEKTPUYECKON SHEPTUU

19

YCTpoHCTBO M IPAKTUUECKOE
MIPUMEHEHHE AIEKTPUIECKOTO 3BOHKA,
reHepaTopa NepPeMEeHHOr0 TOKa,
JTUHUH 3JIeKTpoIepe1ad

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

20

DKOoJI0rn4YecKrue PUCKH IIpH
MPOU3BOACTBE SJICKTPOSHCPIUN.
KynLTypa HUCIIOJIb30OBaHUA
QJICKTPOOHECPIUHA B MOBCEIHEBHON
KHN3HH



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

Mexannueckue BOJIHBI, YCJIIOBUA
pacnpoctpanenus. [lepuon. CkopocTh

bubmuoreka [JOK

21 pacrpocTpaHeHus U JUIMHA BOJIHBGL. https://m.edsoo.ru/ffOcca54
[Toniepeunsie U TPOI0JIbHBIEC BOTHBI

2 3ByK. CkopocTh 3ByKa. ' poMKOCTh bubnuotexa [JOK
3ByKa. BoicoTa ToHa. TemOp 3Byka https://m.edsoo.ru/ff0cccOc
DNeKTpOMarHuTHBIE BOJTHBL UX

23 cBOMCTBa U cKopocTh. [lIkana bubmorexa HOK

https://m.edsoo.ru/ffOccfe0

AIEKTPOMArHUTHBIX BOJIH
[IpuHUUIIBI panOCBS3U U

24 teneBuaeHus. Pa3zButue cpeacTs
cBs3U. Pagnosiokanus

)5 KounTponsnas paborta «Konebanus u bubnuoreka [IOK
BOJIHBI» https://m.edsoo.ru/ffOcc6f8
[IpsimonuHeNHOE pacpoCTpaHEHUE

26 CBETa B OJJHOPOIHOM Cpejie. bubnuoreka [IOK
ToueuHsblit ICTOYHUK cBeTa. JIyd https://m.edsoo.ru/ff0cd350
cBETa
OtpaxxeHue cBeta. 3aKOHbI OTPaKEHUSI

27 ceera. [locTpoenne n300pakeHUH B bubmorexa HOK

https://m.edsoo.ru/ff0cd4e0

IIJIOCKOM 3€pKajie
[Ipenomiienue ceera. [lonHoe

)3 BHYTpeHHee oTpaxeHnue. [IpenenbHbiit bubnunoreka [JOK
YI0J1 IIOJIHOT'O BHYTPEHHErO https://m.edsoo.ru/ffO0cd7{6
OTpPAKEHUS

29 JlaGopatopHas pabora «3mepenue bubnuoreka [IOK
IOKa3aTells IPeIOMIIEHUS CTEKIIa https://m.edsoo.ru/ffO0cd67a

30 JIunzel. [locTpoenne nzoOpaxeHwuii B bubnuoreka [JOK



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

nuH3e. PopMylia TOHKOM JIMH3HI.
YBenuueHue JuH3bI

https://m.edsoo.ru/ffOcddl e

JlaboparopHas paboTa

31 «HccnenoBanue CBOMCTB
M300paXeHUH B JIMH3AX)
Hucnepcus cBera. Cio>XHBIA COCTaB
0 6enoro ceera. L{Ber. JlabopaTopHas
pabora «Habmronenue aucrepcuu
CBETa»
3 WnuTtepdepennus creta. dudpaxus bubnuoreka [IOK
ceerta. [ludpakunonnas peméTka https://m.edsoo.ru/ffOced22
34 [TorepeyHOCTh CBETOBBIX BOJIH. bubnuoreka [IOK
[Tongpuzanus cBera https://m.edsoo.ru/ff0cf02e
35 Onrtruueckne mpuOOPHI M YCTPOUCTBA U
yCIIOBHUSA WX 0€30IaCHOTO MPUMEHEHUs
['panu1el NPUMEHUMOCTH
36 Kiaccuyeckor Mexanuku. [locTynaTel bubmuorexa [JOK
CIICLIMAIbHOU TEOPUH https://m.edsoo.ru/ff0cf862
OTHOCHUTEIIbHOCTH
OTHOCHUTENBHOCTH OJTHOBPEMEHHOCTH.
37 3aMeIeHUE BPEMEHU U COKpallleHHE Eubmorexa HOK
p p https://m.edsoo.ru/ffOcfa42
JUTAHBI
DHeprusi U UMIYIbC PEISITUBUCTCKOU
P yeep . bubmuoreka [JOK
38 yacTulbl. CBsA3b MACChl C SHEPTUEH U
https://m.edsoo.ru/ffOcfc68
HMITYJIbCOM. DHEPTHUsl MOKOs
KonTtponsHas padota «OnTHKa.
. bubnuoreka [IOK
39 OcHOBBI cnienManbHOM Teopun

OTHOCHUTCIIBHOCTH

https://m.edsoo.ru/ffOcf6f0



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

®otounbl. opmyna [Tnanka. Dueprus

bubmuoreka [JOK

40
1 UMIynbC GoToHa https://m.edsoo.ru/ffOcfel 6
OTKpbITHE U HCCIIE0BAHNE Eu6 [IOK
HOJIHNOTEKA
41 otodddexra. OmeiTe! A. .
¢ o https://m.edsoo.ru/ffOcffc4
CroJjieToBa
3akonb! hoTodpdexra. YpaBHeHHE
42 OliHImTeiHa U1 poTordpdexTa brmmorexa [TOK
s ' https://m.edsoo.ru/ff0d015¢
«Kpachas rpanuna» porospdexra
JaBnenune cBeta. Onbite [1. H.
43 JlebeneBa. XMMHYECKOE IEUCTBHUE bubnmorera [TOK
ACBa. A hitps://m.edsoo.ru/ff0d04a6
cBeTa
TexHnueckne ycTpoicTBa u
MPAaKTUYECKOE MPUMEHEHHE:
44
dboToreMeHT, HOTONATUHK,
COJIHEUHas OaTapesi, CBETOIUO]]
45 Pemenne 3agau mo reme «IeMEHTBI bubmuorexa [JOK
KBAHTOBOM ONTHKI)Y https://m.edsoo.ru/ff0d0302
Mogens atoma TomcoHa. ONBITEI
46 Pezepdopna o paccesHuio o-4acTu bubmorexa HOK
pPOpAa MO P - https://m.edsoo.ru/ff0d091a
[InanerapHas Mojesb aToMa
bu6mmoreka [JOK
47 IToctynarter bopa
Y p https://m.edsoo.ru/ff0dOafa
Wznyuenne u nmoriolieHne (HOTOHOB
48 I I/I}ll'lqe exoJe aToMa C 0 H(()ll)"O OBHA bubmorexa [IOK
p P A . A yp https://m.edsoo.ru/ff0dOafa
SHEpPruu Ha Ipyrou. Buasl criekTpos
BomnHoBEIe cBOMCTBA yacTuL, BoIHEBI
. . bubmuoreka [JOK
49 ne bpounna. KopnyckynsipHO-BOITHOBOM

Ayallu3M. CnoHTaHHOE U

https://m.edsoo.ru/ff0d0ca8



https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d04a6
https://m.edsoo.ru/ff0d0302
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BBIHY>KACHHOC U3JTYyYCHUC

50

OTKpbITHE PAIMOAKTUBHOCTU. OTIBITHI

Pesepdopraa no onpeznenenuto cocraBa

PAaAOAaKTUBHOI'O U3JTYUCHUSA

bu6mmoreka [{OK
https://m.edsoo.ru/ff0d0fd2

51

CgoiicTBa anbda-, 6era-, ramma-
n3inydeHus. BousHue
PaMOaKTUBHOCTH HA YKUBBIC
OpPTraHU3MBI

52

OTKpbITHE IPOTOHA U HEUTPOHA
Nzotomel. Anbda-pacma.
DNEeKTPOHHBIN U MMO3UTPOHHBIN OeTa
pacnan. ['aMmma-usiydeHue

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

53

DHeprus CBsI3U HYKJIOHOB B SIZPE.
Snepubie peakuuu. AnepHbiit
peakrtop. [IpoGnembl, IEPCIIEKTUBHI,
AKOJIOTUYECKHE aCTIEKTHI SAECPHON
SHEPTETUKHU

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

54

DneMeHTapHbIe YacTullbl. OTKPBITHE
Mo3uTpoHa. MeToabl HAOMIOACHUS U
perucTpaum 31eMeHTapHbIX YaCTHII.
Kpyrasliit cton «@yHnaMeHTaaIbHbIe
B3aumoieiicTBus. EquHcTBO
(bu3nUecKoil KapTUHBI MUPA»

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

55

Bup 3Beé3nnoro neba. Co3esnus,
SIPKUE 3BE3/1bl, IUVIAHETHI, KX BUIUMOE
nBrkenne. CoaHeyHas cUCTEMaA

56

Connue. ConHeuHast akTUBHOCTb.
Ncrounuk sHeprun ColHIA U 3BE3]



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

57

3BE31bI, UX OCHOBHLIE
XapaKTePUCTUKH. 3BE3/bI [NTABHOU
MocCJeI0BaTeIbHOCTU. BHyTpeHHee
cTpoenue 3831, CoBpeMEHHbIE
MIPEACTABJICHUS O MPOUCXOKICHUU U
sBotonuu CoJiHIIA U 3BE3]T

58

Muneunsiit [lyre — Hama ['anakTuka.
[Tonoxenne n apmxenue CosiHLA B
lNamakTtuke. ['anmaktukn. YEpHbIE ABIPHI
B sIIpax rajJakTHK

59

Bcenennas. Paz0eranue rajakTuk.
Teopus bospmoro B3peIBa.
PennkroBoe n3nmydeHue.
MeraranakTuka

60

Hepemrennsie npo0ieMbl acTpPOHOMUU

61

KonTtponpHas padota «1eMeHTHI
aCTPOHOMHUU U aCTPOPUIUKI»

62

O6o06matomuii ypok. Ponb ¢pusuku u
ACTPOHOMHHU B SKOHOMUYECKOH,
TEXHOJIOTHYSCKOM, COIMAJIbHON 1
ATUYECKOH chepax aesTeTbHOCTH
yeJjIoBeKa

63

O6o6maromuii ypok. Ponbs 1 Mmecto
(DU3HKH ¥ aCTPOHOMHMH B
COBPEMCHHOW HAYYHOH KapTUHE MUPa

64

O6o6maromuit ypok. Posb
¢u3nyeckoit Teopur B GopMHUPOBAHUH
npeacTaBiIeHui o0 puzndyeckoi
KapTUHE MHUpa




O6o06maromuit ypok. Mecto
¢u3nvecKoil KapTHHBI MHpa B 00IIeM

65 1
Py COBPEMEHHBIX €CTECTBEHHO-
Hay4YHBIX MPEJCTABICHUN O IPUPOE
66 PesepBHbIl ypok. MarautHoe noie. |
DNeKTpOMarHuTHas MHAYKLUS
PesepsHblit ypok. Ontuka. OCHOBBI
67 CreIUaIbHON TEOpUHU 1
OTHOCHUTEJIbHOCTH
Pesepnbiit ypok. KBantoBas ¢usuka.
bu6moreka [IOK
68 DneMeHThl aCTPOHOMUU U 1
https://m.edsoo.ru/ff0d1784
acTpoU3NKI
OBIIEE KOJIMYECTBO YACOB I1O0 68

I[TPOTPAMME



https://m.edsoo.ru/ff0d1784

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

METOANYECKHUE MATEPHUAJIBI IS YUUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPChBI CETU

HUHTEPHET



