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HOACHUTEJIBHAS 3AIIMCKA

[Iporpamma mo ¢u3uke 06a30BOro YpOBHSI Ha YPOBHE CpEIHEro OOIIero
oOpa3oBaHus pa3zpaboTaHa Ha OCHOBE IMOJOKEHUH M TPEOOBAHMM K pe3ysbTaTam
OCBOEHHS OCHOBHOM 00pa3oBaTesNbHOW Mporpammsl, mnpeactaBieHHbix B OI'OC
COQO, a Ttakxke ¢ yu€rom denepanbHoil pabodeil mporpaMMbl BOCHUTAHHS U
KOHLEMIMU TMpernojaBanus ydeOHoro mpeamera «Pusnka» B 00pa30BaTENIbHBIX
OpraHu3alusax Poccuiickon Qdenepanuu, peanu3yrmmnux OCHOBHBIE
oOpa3oBaTeabHbIE MPOTPaAMMBI.

CopepxaHue mnporpaMMmbl 1O (U3MKE HAMpaBlIeHO Ha (opMUpOBaHHE
€CTEeCTBEHHO-HAYYHOM KapTUHB MHupa oOyyaromuxcs 10-11 xmaccoB rmipu
oOydyeHHH X Qu3rKe Ha 6a30BOM YpOBHE Ha OCHOBE CHUCTEMHO-IESITEIbHOCTHOTO
nonxona. Ilporpamma no ¢usuke coorBerctByeT TpeboBanusim ®I'OC COO
IUIAHUPYEMBIM JIMYHOCTHBIM, MPEAMETHBIM M METANpeJAMETHBIM pe3ysbTaTam
oOydeHHMsI, a TaKXKe YUYUTHIBAET HEOOXOJUMOCTh pealu3alrdud MEXIPEIMETHbIX
CBs3€ll (PU3MKM C €eCTECTBEHHO-HAyYHBIMU Y4eOHBIMHM TMpeameTamu. B Heil
OTIPEJICIISIIOTCS. OCHOBHBIE IENH M3Y4eHUsS (PU3UKU HAa YPOBHE CpPEIHEro OOIIero
o0Opa3oBaHus, TUIAHUPYEMbI€ PE3yJIbTaThl OCBOEHUS Kypca (U3HUKHU: JIUYHOCTHBIE,
MeTanpeIMETHbIE, TpeIMeTHbIe (Ha 6a30BOM ypOBHE).

[Iporpamma no Gpu3MKe BKIIOYAET:

e IUIAHUpPYEMBbIE PE3yJIbTaThl OCBOCHHUS Kypca PU3nKU Ha 6a30BOM YPOBHE, B

TOM YHMCJIe PEeIMETHBIE Pe3yIbTaThl M0 ToJaM 00y4eHHUS;

e cozepxanue yueOHoro npeamera «dusuka» mo rogam o0yueHus.

dusrka Kak Hayka o Hambosee OOIMX 3aKOHAX IPUPOJBI, BHICTyHas B
KayecTBe yueOHOro mpeaMera B IIKOJIe, BHOCUT CYIICCTBEHHBIN BKJIAJ] B CUCTEMY
3HaHUN 00 okpykaromeMm Mupe. LkonpHBIN Kype PU3HKH — CHCTEMOOOpa3yONTUi
JUI €CTECTBEHHO-HAYYHBIX YUEOHBIX MPEIMETOB, OCKOIbKY (PU3NUECKHE 3aKOHbI
JIe)KaT B OCHOBE TMPOIIECCOB U SIBJICHUHN, H3y4YaeMbIX XHMHEH, OMOJIOTHeH,
dbu3mueckoii reorpadueri u  acTpoHommei. Mcmonb3oBaHWE W AKTHBHOE
npuMeHeHne (QU3WYECKUX 3HAHUKA  ONpeleNseT XapakTep U pa3BUTHE
pa3HOOOpa3HbIX TEXHOJOTMM B cdepe BSHEPreTuKH, TPAHCIOPTa, OCBOCHUS
KOCMOCa, IOJIy4EHHUs] HOBBIX MAaTEpHAJIOB C 3aJaHHBIMA CBOMCTBAMHU U JIPYTHX.
W3yuyenne (QU3MKH BHOCUT OCHOBHOW BKJaA B (POPMHpPOBAHHE ECTECTBEHHO-
HAyYHOU KapTHUHBI MUpa OOydarmuxcs, B (GOPMHPOBAHWE YMEHHH MPUMEHSTH
Hay4HbI METOJI IO3HAHUS MPU BBIMOJIHEHUN UMU yUY€OHBIX HCCIIe0BaHUN.

B ocHOBY kypca ¢Gu3uMKK JJ11 YPOBHS CpeIHEro oOImero oOpa3oBaHUs
MOJIOXKEH pAN HUAEH, KOTOpPble MOXXHO paccMaTpuBaThb KakK IPUHLUIIBI €ro
MIOCTPOEHHUS.



Hoes yenocmnocmu. B COOTBETCTBUM C HEW KypC SBISETCS JIOTMYECKU
3aBEPIIEHHBIM, OH COJEPKUT MaTepHall U3 BCEX pa3/esioB (PU3MKHU, BKIIOUAET KaK
BOIIPOCHI KJIACCUYECKOM, TaK U1 COBPEMEHHOM (U3HKHU.

Hoes cenepanuzayuu. B COOTBETCTBUM C HeW Marepuan Kypca (GU3HKU
o0beMHEH BOKpYr (Qu3nyeckux Teopud. Beaymum B Kypce sBisercs
(opMHUpOBaHUE TPEACTABICHUM O CTPYKTYPHBIX YPOBHSIX MAaTe€puH, BELIECTBE U
ToJIE.

Hoes eymanumapuzayuu. EE peanuzainus TpeArnojaraeT HCIOIb30BaHHE
I'YMaHUTApHOTO TOTEHLMaNa (U3MYECKOM HayKH, OCMBICIICHHE CBSI3U Pa3BUTHS
¢u3uku ¢ pa3BuTMEeM OOIIECTBAa, a TakKkKe C  MHPOBO33PEHUYECKUMH,
HPABCTBEHHBIMH M 3KOJOTMYECKUMHU MPOOIeMaMH.

Hoess  npuknaonoti nanpaenennocmu. Kypc ¢Gusuku  mpenmnosiaraet
3HAKOMCTBO C IIMPOKHM KPYIOM TEXHUYECKUX U TEXHOJIOTMYECKUX MPUIIOKEHUN
U3YUYEHHBIX TEOPUI U 3aKOHOB.

Hoes sxonocusayuu peanusyeTcss TOCPEICTBOM BBEICHUS DIIEMEHTOB
collepKaHMs, TOCBAIIEHHBIX HKOJIOTMYECKUM TpoOsieMaM  COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C PAa3BUTHEM TEXHMKH M TEXHOJOTHH, a Takke 00CYXICHUS
po0JIeM pallOHAIBHOTO MPUPOOTOIB30BaAHUS U IKOJIOTMUECKONH O€30MaCHOCTH.

CtepXKHEBBIMH DJIEMEHTaMH Kypca (U3UKA Ha YPOBHE CPEIHETO OOIIero
oOpa3oBaHus SBJISIOTCA (U3HUecKue Teopuu ((POopMUpPOBAHUE MPEACTABICHUMA O
CTPYKTYpE MOCTPOCHUSI PU3NYECKON TEOpUHU, POJIU (yHIaMEHTAIbHBIX 3aKOHOB U
OPUHIUIIOB B  COBPEMEHHBIX MPEACTABICHUAX O MPUPOAE, TpaHULAX
OPUMEHUMOCTH TEOpUM, i1 ONHCAHUS ECTECTBEHHO-HAYYHBIX SIBICHUN U
IIPOIIECCOB).

CHCTeMHO-IeSITeIbHOCTHBIN MOAX0J] B Kypce (U3UKU peamu3yeTcs MpexIe
BCEro 3a CU€T OpPraHM3alluU SKCIEPUMEHTAIBHON NEeATeTbHOCTH O0YYaronmxcs.
s 6a3oBoro ypoBHS Kypca (U3MKA — OTO HCIOJIB30BAHHE CHCTEMBI
(pOHTANBHBIX KPAaTKOBPEMEHHBIX SKCIIEPUMEHTOB M JIaOOpaTOpHBIX padoT,
KOTOpBIC B TporpamMme 1o (u3uke oObESIMHEHBI B OONIUN CIIUCOK YUYCHHYECKUX
NPaKTHYECKUX paboT. BolaeneHue B yka3aHHOM IepeyHe JIabopaTOpHBIX padorT,
IIPOBOJMMBIX JUISI KOHTPOJS W OLCHKHM, OCYIIECTBIACTCA Y4aCTHUKAMH
00pa30BaTeIbHOrO TMpolecca HCXOAid U3 OCOOEHHOCTEH IUIaHUPOBAaHUS H
ocHamleHuss kaOuHeta ¢usuku. Ilpm sTomM oOecmeunBaeTcss OBJAJCHHE
O0y4aloUMMHCS YMEHUSIMH NPOBOJUTH KOCBEHHBIE H3MEPEHHUS, HCCIEIOBAHMS
3aBUCUMOCTEH (PU3NYECKUX BEJIMYUH U IIOCTAHOBKY OMNBITOB II0 IPOBEPKE
IIPEIOKEHHBIX THIIOTES.

bonpmioe BHMMaHWE YIOENAETCS PEIICHUIO PACUYETHBIX W KAaYECTBEHHBIX
3anay. Ilpu 3TOM A pacy€THBIX 3a/1ad NPHOPUTETOM SIBISIOTCS 3aJadyd C SIBHO



3aJIaHHON (DU3UIECKON MOJIEIIBIO, TTO3BOJISIOIINE PUMEHSATh H3YUCHHBIC 3aKOHBI U
3aKOHOMEpPHOCTH KaK M3 OJHOTO paszfesia Kypca, TaK U MHTETPUPYS 3HAHHUS U3
pa3HBIX pa3nesoB. J[7s KauecTBEHHBIX 3a/1ay IPHOPUTETOM SIBIIIOTCS 3aJaHUS Ha
O0OBsSICHEHHE TIPOTECKaHWS (PU3MUYECKHX SBICHUNW W TIPOIECCOB B OKPYKAIOIICH
KU3HU, TpeOyromue BbIOOpa (U3MUECKOW MOJETU MJIsi CHUTYyalldd TIPAKTHKO-
OpPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBuM ¢ TpeboBanuamu DPI'OC COO k MarepualbHO-
TEXHUYECKOMY oOOecredYeHnto y4eOHOro mporecca 0a30BBI ypOBEHb Kypca
bU3MKHM HAa YPOBHE CPEIHETO 00IIEero 00pa3oBaHus JOJKEH U3ydaThCs B YCIOBUAX
NPEeIMETHOTO KaOWHeTa (PU3MKM WM B YCJIOBHSIX WHTETPUPOBAHHOTO KaOWHETa
NIPEIMETOB €CTECTBCHHO-HAYYHOTO MUKIa. B kaOuHeTe (U3UKUA JIOJDKHO OBITH
HEeoOXoauMoe J1labopaTopHOe OOOpYJIOBAHME ISl BBIMOJHEHUS YKa3aHHBIX B
nporpaMMme 1o (PU3MKe YYCHUYCCKUX MPAKTUICCKUX PabOT U JECMOHCTPAIMOHHOE
o0opy10BaHUE.

JlemMoHCTpanimonHoe 00opynoBaHue (OPMHUPYETCS B COOTBETCTBHH C
NPUHIIMIIOM MHHUMAJIbHOW JIOCTATOYHOCTH U  00ECIICUMBACT TIOCTAHOBKY
NEPEUMCICHHBIX B TMporpamMme Mo (U3MKE KIIOUEBBIX JIEMOHCTpALUM IS
UCCJICIOBAaHUS  U3Y4YaeMbIX SIBJICHHMM M  TPOLECCOB, OMIHUPUYECKUX H
(GbyHIaMEeHTaIbHBIX 3aKOHOB, UX TEXHUYECKUX MTPUMEHEHUH.

JlaGopaTtopHoe 00OpynOBaHUE [JISi YYEHHUYECKUX MPAKTUYECKUX paboT
dopMupyeTcsi B BUIe TEMaTHYECKUX KOMILUIEKTOB M OOECIeYMBAETCA B pacuére
OJTHOTO KOMIUIEKTa Ha JBYX oOydammuxcs. TemMaTH4ecKue KOMIUICKTHI
71a00paTOpHOTO OOOPYIOBAHMS JOJKHBI OBITh TOCTPOSHBI HAa KOMIUIEKCHOM
UCIIOJIb30BAaHUM AHAJIOTOBBIX W ITM(POBBIX MPUOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTEITBHBIX CUCTEM B BUJE IIUPPOBBIX JTabOpaTOpHil.

OCHOBHBIMH LIEJIIMHU U3yUeHUs GU3UKH B 001IeM 00pa30BaHUH SIBIISFOTCS :

e (opmupoBaHue uWHTEpeca W CTPEMJICHHS OOYyYaIOMUXCS K HAydYHOMY
U3YYCHHUIO TPUPOJbI, PA3BUTHE WX HHTEIUICKTYyaJIbHBIX W TBOPYECKUX
CIIOCOOHOCTEIA;

e pa3BHUTHE MPEACTABICHUI O HAYYHOM METOJIe TTO3HAHUS B (HOPMHUPOBAHUE
MCCJIEIOBATEIHCKOTO OTHOMIEHHUS K OKPY)KAIOIITUM SIBIICHUSIM;

e (opmMupoBaHHEe HAYYHOTO MHPOBO33PCHHSI KaK pE3yJbTaTa H3yYCHUS
OCHOB CTPOCHHMSI MaTepuu U (PyHIaMEHTAITbHBIX 3aKOHOB (DH3UKH;

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

e (opmupoBaHHe MpeACTaBICHUI O poiu (DU3UKH IS PA3BUTHSA JPYTHUX
€CTECTBEHHBIX HAYK, TCXHUKH U TEXHOJIOTHH.



JlocTimkeHne »TuX Ieneid o0ecreynBaeTcs pelieHHeM CIEeIyIOIUX 3a7ad B
npoiiecce u3yueHus Kypca GU3UKU Ha YPOBHE CPETHETO 00IIero 00pa3oBaHUs:

npuoOpeTeHue CHUCTEMBI 3HAHUU 00 o01mux buznYecKux
3aKOHOMEPHOCTSIX, 3aKOHAX, TEOpUsIX, BKJIIOYAs MEXaHHUKY,
MOJIEKYJSIpHYIO (DU3UKY, OJJIEKTPOAMHAMUKY, KBAaHTOBYIO (U3UKY H
AIIEMEHTBI acTPOPU3UKH;

dopMHUpOBaHUME YMEHHMH MPUMEHATH TEOPETUYECKHE 3HaHUS s
OOBbsICHEHHUsST (PU3WYECKUX SBJICHUU B TPUPOAE U Uil TNPUHATUA
NPAKTUYECKUX PEUICHUIN B TOBCEAHEBHOM KU3HU;

OCBOEHHE CIOCOOOB pEIICHHsS pa3IMYHBIX 3aJad C SIBHO 3aJaHHOU
¢usznueckol Monenblo, 3a/ay, MOAPa3yMEBAIOLIUX CaMOCTOSITEIbHOE
co3ganue Gu3NUecKod MOJCIH, aJIEKBATHON yCIOBUSM 3a/1a4H;
NOHUMaHWe (PU3NYECKUX OCHOB U TPUHIIUIOB ACHCTBUS TEXHUUYECKHX
YCTPOMCTB U TEXHOJIOTMYECKUX MPOIECCOB, UX BIUSHUSA Ha OKPY>KAIOIIYIO
cpeny;

OBJIaJICHUE METOJIaMU CaMOCTOSITEJIbHOTO TUTAHUPOBAHUS W MPOBEICHUS
(¢u3nYecKux HKCHEPUMEHTOB, aHAJIN3a M UHTEpPIpeTaluuyd HHPOpMaIuy,
OTIpe/IeNICHUS IOCTOBEPHOCTH MOJIYYEHHOI'O PE3yJIbTaTa;

CO3/1aHHE YCJIOBUM NJIs1 Pa3BUTHsI YMEHUH NMPOEKTHO-HCCIIEA0BATEIbCKOM,
TBOPYECKON JIEATENBHOCTH.

Ha wusyuenne ¢usuku (0a30BbIi ypOBEHb) Ha YPOBHE CPEAHETO OOIIETo
obOpazoBanus orBoauTcs 136 yacoB: B 10 kiacce — 68 dacoB (2 yaca B HEJIEIO), B
11 xmacce — 68 yacoB (2 yaca B HEJEIIO).

[Ipeqmaraemerii B mporpamMme 1o (U3MKE IepeyYeHb Ja0OpaTOPHBIX U
NPaKTUYECKUX pabOT SBISETCS PEKOMEHIOBAaHHBIM, YUYHUTENb JeENacT BHIOOP

HPOBEICHHUS JTAOOPATOPHBIX pabOT M OMBITOB € YYETOM HWHAMBUAYATBHBIX
0COOEHHOCTEH 00YyUaIOIUXCS.



COIAEPKXAHUE OBYYEHUA
10 KVIACC

Pasznen 1. ®u3uka u MeTOAbl HAYYHOI'0 TO3HAHMS

®usuka — Hayka o mnpuponae. HayuHbpie MeETOAbI ITO3HAHUS OKPYKAIOLIETO
Mupa. Ponp dSKkcrieppuMeHTa W TEOpUM B IPOLIECCE MO3HAHUSA IPUPOJBIL.
DKCHepUMEHT B (PU3HUKe.

MopenupoBanue (U3MUYECKUX SBIEHUM M mpoleccoB. HayuHble rumotessl.
duznyeckre 3aKOHbI U TeOpHUH. ['paHUIIbI TPUMEHUMOCTH (U3HYECKUX 3aKOHOB.
[IpuHOKI COOTBETCTBUA.

Ponb u mMecto ¢u3Mku B (GOpMHUPOBAHUU COBPEMEHHON HAyYHON KapTHUHBI
MUpa, B IPAKTUYECKOMN AEATEIbHOCTHU JIFOIEH.

Llemoncmpayuu

AnanoroBeile U UU(POBBIE H3MEPHUTENbHBIE MPUOOPHI, KOMIIBIOTEPHBIE
JATYUKH.

Pasznen 2. Mexanuka

Tema 1. Kunemamuxka

Mexannueckoe aABuMxkeHHE. OTHOCUTEIBHOCTh MEXAHMUYECKOTO JIBHIKEHUSI.
Cuctema otcuéra. Tpaekropus.

[lepemenienne, ckOpocTh (CpeAHsii CKOPOCTb, MTHOBEHHAs CKOPOCTb) U
YCKOPEHUE MaTepUaTbHON TOYKH, MX MPOEKIMH HAa OCH CHUCTEMbI KOOpPIHMHAT.
Ciio)xeHue nepeMenieHnil U CI0KEHUE CKOPOCTE.

PaBHOMEpHOE W pPaBHOYCKOpPEHHOE MpsSMOJIMHEHHOEe IBIKEeHHE. | paduku
3aBUCHUMOCTH KOOPJIMHAT, CKOPOCTH, YCKOPEHHS, IyTH U [EpEeMEIICHUs
MAaTepUAIbHONU TOYKH OT BPEMEHU.

CBoOoaHoe najieHre. Y CKOpeHre CBOOOTHOTO ITaICHHUS.

KpuBonuneintnoe  nBmkeHue. JIBMKEHME  MaTepUaIbHOM TOYKH IO
OKPY’KHOCTH C IMOCTOSTHHOM MO MOJYJIF0 CKOPOCTBIO. YTJIOBask CKOPOCTh, JIMHEUHAS
ckopocTtsk. [lepron u gacrota obpamenus. LleHTpocTpeMuTensHOe YCKOPEHUE.

TexHnuecknue yCTpOMCTBA UM IPAKTUYECKOE NPUMEHEHHUE: CHUIAOMETP,
JNBH>KEHUE CHAPAIOB, LIENTHBIC U PEMEHHBIC NEpPEAAYH.

Jlemoncmpayuu

Mogenbp cucTeMbl OTCUETA, WILTKOCTPALMS KUHEMATUYECKUX XapaKTEPUCTHUK
JIBUYKEHUS.

[IpeoOpazoBaHue IBUKEHUM C UCIIOIB30BAHUEM MPOCTHIX MEXAHU3MOB.

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



HaGnronenrne aBvKeHHsT Teja, OpOIIEHHOTO TMOJ YrioM K TOPU3OHTY H
TOPU30HTAIIBHO.

N3mepenue yckopeHust CBOOOTHOTO MaICHHUS.

Hanpagnenue ckopocTy pu ABUKEHUHU MO OKPY>KHOCTH.

Vuenuueckuii skcnepumenm, nabopamopHvie pabomoi

N3ydyeHnne HEpaBHOMEPHOTO ABUKEHHUS C LIEJIbIO ONPEICICHUS MIHOBEHHOU
CKOpOCTH.

UccnenoBanre COOTHOMIEHHUS MEXAY NYTSIMH, TPONICHHBIMM TEIOM 3a
MOCJIEIOBATEIILHBIE pPaBHbIE MPOMEXKYTKH BpPEMEHH MpPU PABHOYCKOPEHHOM
JIBH>KEHUHU C HAYaJIbHOW CKOPOCTHIO, PABHOU HYIIIO.

N3yyeHune nBUXKEHUS IapUKa B BA3KOUW )KUJKOCTH.

N3yuenne nBuxeHus Tena, OPOIIeHHOTO TOPHU30HTAIBHO.

Tema 2. /lunamuka

[Ipuaiunn  otHocurenbHOCTM  ['ammnes.  IlepBeii  3axkoH  HproroHa.
NuepunanbHble CUCTEMBI OTCUETA.

Macca tena. Cuna. [Ipuniun cynepno3unuuu cui. Bropoit 3akon HeroToHa
IUIsl MaTepuanbHoi Touku. Tpetuil 3akoH HproTOHA 111 MaTepUalbHbBIX TOYEK.

3akoH BcemupHOro Ttsirorenus. Cuna Tsbkectu. IlepBas kocMuueckas
CKOPOCTb.

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

Tpenue. Buasl TpeHus (Mokosi, CKoJIbKeHUs, kaueHust). Cuna tpenus. Cyxoe
tperne. Cuia TpeHUs! CKOJIBKEHUS U cujia TpeHus nokosi. Koaddumment tpenus.
Cuita conpoTUBIIEHUS MPU IBH>KEHUU TeJa B KUIKOCTU WJIU ra3e.

[TocTynarensHOE M BpaniaTeabHOE JBUXKEHHUE a0COIIOTHO TBEPIOTO Tea.

MOMEHT Cuibl OTHOCUTENBHO OcHu BpauleHus. llnedo cuibl. YcioBus
paBHOBECHS TBEPJIOTO TENA.

TexHuueckue yCTpOMCTBA M MNPAKTUYECKOE IPUMEHECHHUE: MOAIUITHUKH,
JBH>)KEHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBneHne MHEPIUH.

CpaBHeHHE MacC B3aUMO/ICHCTBYIOIINUX TE.

Bropoii 3akon HeroToHa.

N3smepenue cui.

CrnoxxeHue cui.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT Ae(hOpMAIIHH.

HesecoMocTts. Bec Tena npu yCKOpEHHOM TMOIbEME U TTaJICHUH.

CpaBHEHME CHJT TPEHHUS TTOKOSI, KAUEHUS U CKOJIbKECHUSL.

VYcnoBus paBHOBeCHs TBEPAOTro Tena. Buasl paBHOBECHS.



Vuenuueckuii skcnepumenm, nabopamopHwvie pabomwi

N3yuenne nBuxeHus Opycka 1o HaKJIOHHOM MIOCKOCTH.

UccnenoBanne 3aBUCUMOCTH CUJI YIIPYTOCTH, BO3HUKAIOIIUX B MPYKUHE U
pE3UHOBOM 00pasiie, OT ux AedopMaIum.

HccnenoBanue yciioBUli pPaBHOBECHS TBEPAOTO TENA, HMEIOMIETO OCh
BpAILICHUSI.

Tema 3. 3aKoHbl cOXpaHeHUA 6 MEXAHUKE

NMnynbee MarepuanbHOW TOUYKH (Tejia), CHUCTEMBbl MaTepHaIbHBIX TOYEK.
NMnynbC Cuibl M U3MEHEHUE UMIYJbCa TeJla. 3aKOH COXPAHEHUS HMITYJIbCA.
PeaktrBHOE IBUKEHHUE.

PaboTta criibl. MOIIHOCTE CHIIBL.

Kunetnueckass sHeprusi marepuaqbHONM TOYKH. TeopeMa 00 HW3MEHEHUH
KUHETHYECKON DHEPTHH.

[ToTenumanbpHas DHEPTHS. [ToTennuanbHast SHEPrus yIpyro
neopMuUpoBaHHOW  TpyKuHBL.  [loTeHIManbHAas  SHEprus  Tejda  BOJM3HU
NOBEPXHOCTH 3E€MJIU.

[loTeHuManbHble W HEMNOTEHUWAJbHBICE  CHJIBL. CBs3p  paboThI
HEIMOTEHUUAJIbHBIX CWJI C HM3MEHEHHUEM MEXaHUYECKOW SHEpPrUU CHUCTEMBI TEIN.
3aKOH COXpaHEHHSI MEXaHUYECKOW SHEPTUU.

VYrpyrue v Heynpyrue CTOJIKHOBEHHS.

TexHu4eckne yCTpOMCTBA M NPAKTUYECKOE MPUMEHEHUE: BOJOMET, KOIED,
NPY>KUHHBIA MMUCTOJIET, JBUKEHHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHHS UMITYJIbCA.

PeaxTtuBHOE IBIDKEHHE.

[Tepexo1 MOTEHIMAIBHOW SHEPTUH B KUHETHYECKYIO U 0OPaTHO.

Vuenuueckuii sxcnepumenm, nabopamopHvie pabomoi

N3yyenue aOGCOMOTHO HEYNMPYroro yaapa ¢ MOMOIIBI0 JIBYX OIWHAKOBBIX
HUTSAHBIX MAaATHUKOB.

HccnenoBanne cBsi3u paOOTHl CHIIBI C U3MEHEHHEM MEXaHWYECKOW SHEPTrHUH
TeJa Ha IPUMEPE PACTAKEHUS PE3UHOBOTO KIyTa.

Pazaea 3. MousiekyasipHasi pu3uKa ¥ TepMOAMHAMMKA
Tema 1. OcHosbl MONEKYAAPHO-KUHEMUUECKOU meopuu
OCHOBHbIE TIOJIOKEHUS MOJEKYISIPHO-KMHETUYECKOM TEOPUHU U HX OMBITHOE
obocHoBanue. bpoyHoBckoe nBmxeHue. uddys3us. Xapakrep ABUKEHUS WU
B3aUMOJICMCTBUSI YaCTHUI[ BenlecTBa. MOJEIN CTPOCHUSI Tra30B, >XUIKOCTEH U



TBEPABIX TEJN U O0BSICHEHUE CBOMCTB BEUIECTBA Ha OCHOBE ATUX Mojenel. Macca u
pa3mepsl Mosiekyl. KonmnuectBo Beniectna. [loctosHuass ABorajpo.

TemmoBoe paBHOBecue. Temmneparypa u e€ usmepenue. lllkana remmneparyp
Lenbcns.

Mopgens  upeampHOro rasza. (OCHOBHOE  ypaBHEHHE  MOJIEKYJSIPHO-
KMHETUYECKOW TEOpUHM HACaIbHOro raza. AOCONIOTHas TeMmmepaTrypa Kak Mepa
CpellHEe KWHETHYECKON HHEpruM TEeIJIOBOTO JBWKEHUs dactull rasza. lllkama
temrnieparyp KenbBuHa. ['a3oBbeie 3akoHbl. YpaBHeHue MeHneneeBa—Kianeiipona.
3akoH [lampToHa. M30mponeccsl B UICAIBHOM Ta3e ¢ MOCTOSHHBIM KOJWYECTBOM
BenlecTBa. ['paduueckoe mnpeacTaBIeHUE H30IMPOILIECCOB: H30TEpMa, H30X0pa,
uzobapa.

TexHuueckre yCcTpoOMCTBA M NPAKTUYECKOE MPUMEHEHHUE: TEePMOMETD,
OGapomeTp.

Jlemoncmpayuu

OnbIThI, JOKa3bIBAIOIIME JHUCKPETHOE CTPOEHUE BellecTBa, Qororpaduu
MOJIEKYJI OPTraHUYECKUX COEAUHEHHUIA.

OmnpiTel 10 MU PY3UN KUIAKOCTEH U ra30B.

Mopenb 6pOyHOBCKOTO JABUKECHHUS.

Mopaens onbita TepHa.

OnbITHI, JIOKa3bIBAIOIIIHE CYILIECTBOBAaHHE MEKMOJIEKYIISIPHOTO
B3aUMOJECHCTBHS.

Mogenb, HIUTIOCTPUPYIOIIAst TPUPOY AaBIEHUS ra3a Ha CTEHKH COCY/a.

OnpIThl, WUIIOCTPUPYIOIIUE YPAaBHEHUE COCTOSIHUSA MJICAIBHOrO Tasa,
U30IPOIIECCHI.

Vuenuueckuii sxkcnepumenm, nabopamopHsie pabomoi

Onpenenenue Macchl BO3AyXa B KIACCHOM KOMHAaT€ Ha OCHOBE U3MEPEHUU
00BEMa KOMHATHI, IaBIICHUS U TEMIIEPaTypPhl BO3/lyXa B HEH.

HccnenoBanne 3aBUCHMOCTH MEXKIy apaMeTPaMU COCTOSIHUS Pa3pesKeHHOIO
rasa.

Tema 2. OcHosvl mepmoOuUHAMUKU

TepMoauHamuueckas cucteMa. BHYTpEeHHssI 3HEPrusi TEPMOJUHAMUYECKOU
CUCTEMBI U crIoco0bI €€ n3meHeHus. KonnyecTBo TemnoTel U padora. BHyTpeHHss
JHEprus  OAHOATOMHOIO  MJACAJIBHOrO  rasza.  Buael  Temonepenayu:
TEIUIONPOBOIHOCTh, KOHBEKIIHS, U3JyUYEHUE. Y IeJIbHAs TEIUIOEMKOCTh BEIIECTBA.
KonndecTBo TEMIOTHI IpH TEIIONepesaye.

[lonsiTue 00 anuabatHOM mponecce. llepBbiii 3aKOH TEPMOJUHAMUKHU.
[IpumeHeHne mepBoro 3akoHa TEPMOJMHAMUKH K u3onpoueccaMm. ['paduueckas
UHTEpIpeTanus padoThl rasa.
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Bropoii 3akon Tepmonunamuku. HeoOpatumMocTh IpoLieccoB B PUPO/IE.

TemmoBble  mammHbl.  [IpyuHUOMOBI  JEUCTBUA — TEIUIOBBIX  MAILIMH.
[IpeoOpazoBanusi >HepruM B TEIUIOBBIX MamuHax. KoadduiueHt monae3Horo
nevictBus TerioBod MamwuHbl. [{ukn KapHo u ero kosdduiveHT mnose3HOro
JEUCTBUS. DKOJOTUYECKHUE MPOOJIEMBbI TETNTIOIHEPTETUKH.

TexHuueckue yCTpPOWCTBA UM MPAKTUYECKOE TMPUMEHEHUE: JIBUTaTElb
BHYTPEHHETO CropaHus, OBITOBOM XOJIOUIBHUK, KOHIUIIMOHED.

Jlemoncmpayuu

N3meHneHne BHYTpeHHEW JSHEPrUM Teja MPU COBEPIICHUH PAOOTHI: BBUIET
npoOKku M3 OYTBUIKK TOJ] JEHUCTBHEM CXATOTO BO3/]yXa, HarpeBaHue 3dupa B
JATyHHOU TpyOKe myTéM TpeHus (BUICOAEMOHCTpAIus).

N3MeHeHre BHYTPEHHEN SHEpruu (TeMIepaTypsl) Tejia Mpuy Teronepeaaye.

OnpIT 1Mo ananabaTHOMY pACIHIMPEHHIO BO3yXxa (OMBIT C BO3AYLIHBIM
OTHHUBOM).

Mopenu napoBoil TypOWHBI, IBUTATENIS BHYTPEHHETO CTOpPaHusl, PEaKTUBHOTO
JIBUTATEIS.

Vuenuueckuii sxkcnepumenm, nabopamopHvie pabomoi

N3mepenue yaenbHON TeMIOEMKOCTH.

Tema 3. Acpecamnuie cocmoanusa eeujecmea. Pazoevie nepexoovl

[Tapoobpa3oBanue u koHaeHcauusa. Vcnapenue u kuneHue. AOCONIOTHAs |
OTHOCHUTEJIbHAS BIIAXKHOCTh BO31yxa. HacelllleHHBI map. YaelbHas TemioTa
napooOpa3oBanusi. 3aBUCUMOCTb TEMIIEPATYPhl KUTICHUS OT J1aBJICHUS.

Teépnoe teno. Kpucrammmueckue u amopdHbie Tena. AHU30TPOIHS CBOWCTB
kpuctamioB. JKunkue kpuctamibl. CoBpeMeHHble MaTepuaibl. llnaBieHue wu
KpUCTaITU3aIus. Y ienbHas Teruiorta miasneHus. Cyomumanus.

VYpaBHeHUE TETIIOBOTO OanaHca.

TexHuueckue yCTpOMCTBA M IIPAKTUYECKOE NPUMEHEHUE: TUTPOMETP U
IICUXPOMETP, KATIOPUMETP, TEXHOJIOTUHU MOJIYYECHHS] COBPEMEHHBIX MaT€pHUAIIOB, B
TOM YHCJIE HAHOMAaTEPUAIOB, U HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBoiicTBa HACBHILIEHHBIX TAPOB.

Kunienune npy noHM>XKEHHOM J1aBJICHUM.

Crioco0bI u3MepeHus BIaXXHOCTH.

HaGmronenne HarpeBaHus U MJIaBJICHUS KPUCTANIMYECKOTO BEIIECTBA.

JleMOHCTpauys KpUCTaJIOB.

Vuenuueckuii sxkcnepumenm, nabopamophvie pabomwi

N3Mepenne OTHOCUTENBHOM BIIAXKHOCTH BO3/yXa.
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Paznen 4. JiaekTrpoguHaMHuKa

Tema 1. dnekmpocmamuxa

OnekTpu3auus Ten. OJEKTpUYEeCKMi 3apsan. J(Ba Buaa 3IIEKTPUYECKHX
3apsaaoB. [IpOBOAHUKM, OUAIEKTPUKU W TOJYNPOBOJHUKH. 3aKOH COXpPaHEHUS
ANEKTPUYECKOTO 3apsa.

B3anmoperiictBue 3apsanoB. 3akoH Kynona. TodedHbIi JIEKTPUUYECKHM 3apsi.
Onektpuueckoe rmone. Hampsok€HHOCTh — dnekTpuyeckoro moss.  [IpuHnmn
CYyHEPIO3UIUH BJIECKTPUUYECKUX MOoJieh. JIMHMU HAnpsyKEHHOCTU AJIEKTPUYECKOTO
oJIsl.

PaGora cunm  oamekrpocratuueckoro  moissa.  Ilotenmuan.  PasnHocThb
noTteHuuanoB. [IpOBOJNHMKM W JHUAJIEKTPUKKM B IJIEKTPOCTATUYECKOM  IIOJIE.
JlvsnekTpuyeckas MpOHUIIAEMOCTb.

OnektpoéMkocTh. KonaeHcaTop. DIeKTpOEMKOCTh MJIOCKOr0 KOHJIEHCATOpa.
DHeprus 3apsiKEHHOr0 KOHJIEHCATOpa.

TexHuueckue YyCTpOMCTBA M NPAKTUYECKOE MPUMEHEHHUE: DIIIEKTPOCKOII,
ANEKTPOMETpP, DJIEKTPOCTATUYUECKass 3alluTa, 3a3eMJIEHHE DIIEKTPONpPHOOpPOB,
KOHJIEHCATOP, KONMPOBAJIbHBIN alapat, CTPYWUHBIN PUHTEDP.

Jlemoncmpayuu

YCTpOMCTBO ¥ MPUHLIMIT JIEUCTBUA JIEKTPOMETPA.

B3anmogelicTBue Ha3IEKTPU30BAHHBIX TE.

DIEKTPUUECKOE TI0JIE 3apsIKEHHBIX TEll.

[IpoBOAHUKH B JIEKTPOCTATUYECKOM IOJIE.

DneKTpocTaTuuecKas 3anuTa.

JIMPNEKTPUKH B AIEKTPOCTATUYECKOM IIOJIE.

3aBUCUMOCTh 3JIEKTPOEMKOCTH IUIOCKOTO KOHJAEHCaTopa OT IUIOLIAIu
IJIACTUH, PACCTOSIHUSL MEXK1y HUMHU U TUDJIEKTPUUECKON MTPOHUIIAEMOCTH.

DHeprus 3apsKEHHOT0 KOHIEHCATOpA.

Vuenuueckuii sxkcnepumenm, nabopamopHvie pabomoi

N3Mmepenne 3neKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. Illocmoannstii Inekmpuyeckuit mok. Toxu é paznuunwvix cpeoax

DONEeKTpUYECKU TOK. YCIOBUS CYIIECTBOBAHUSA BJIEKTPUUYECKOIO TOKA.
Ucrounuku Toka. Cuina toka. [locTosiHHBIN TOK.

Hanpsixenne. 3akon OMa 7151 ydacTKa LEMH.

DNEeKTPUUECKOE COMPOTUBJIEHUE. YIEIbHOE CONPOTHUBICHUE BEIIECTBA.
[TocnenoBaTenpHOE, MapaJLIEIBHOE, CMEIIAHHOE COCTMHEHNE MPOBOITHUKOB.

PaGora oanektpuueckoro Toka. 3akoH J[lxoyns—Jlenuna. MomiHoOCTb
AJIEKTPUYECKOTO TOKA.
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DIIEKTPOABIIKYIASI CHAJIa U BHYTPEHHEE CONPOTHUBICHHE HCTOYHHUKA TOKA.
3akon Oma /1715 TOJIHOM (3aMKHYTOM) anekTpudeckoit nenu. KopoTkoe 3aMbikaHue.

DJIEKTpOHHAsI ~ MPOBOJAMMOCTb  TBEPIBIX  METAUVIOB.  3aBUCHUMOCTH
CONPOTUBIICHUSI METAIOB OT TeMIiepaTypbl. CBEPXIPOBOIUMOCTb.

DIIEKTPUUYECKUN TOK B BaKyyme. CBOMCTBA 3JIEKTPOHHBIX MYUYKOB.

[TonynpoBOJHUKH. CobGcTBeHHas " MpUMECHasI MPOBOJUMOCTD
noynpoBoAHUKOB. CBoiicTBa p—N-niepexona. [lomynpoBo HUKOBBIE TPUOOPHI.

DNIEKTPUYECKU TOK B  pacTBOpax U  paciuiaBax  dJIEKTPOJIMUTOB.
DIIEKTPOIUTHYECKAS TUCCOLUAIUA. DIEKTPOIIU3.

DJIeKTpUUYECKU TOK B Ta3zax. CamMOCTOSATENbHBIM M HECAMOCTOSATEIbHBIN
pazpsan. Monuus. [Ltazma.

TexHuueckue YCTpOMCTBA M MNPAKTHUYECKOE MPUMEHEHHUE: aMIIepPMETP,
BOJITMETP, PpEOCTaT, HCTOYHHKUA TOKAa, »JJEKTpOHArpeBaTelibHbIC MPUOOPHI,
AJIEKTPOOCBETUTEIBHBIE IPUOOPHI, TEPMOMETP CONPOTUBIICHHMSI, BAKYYMHBIN JTHO]I,
TEPMUCTOPHI U POTOPEIUCTOPHI, OJTYITPOBOAHUKOBBIN TUO]I, TAJIbBAaHUKA.

Jlemoncmpayuu

N3mepenue cuiibl TOKa U HaIpsKEHHUS.

3aBUCUMOCTh COINPOTUBJIEHUS LWJIWHIPUYECKUX IMPOBOJHUKOB OT JJIMHBI,
IUIOILAIN MTONIEPEYHOr0 CEYEHUS U MaTepHana.

CmemaHHOE COeIMHEHNE TPOBOIHUKOB.

[IpsmMoe wu3MepeHue SIeKTpoABWKyHIeH cuibl. KoOpoTkoe 3aMbIKaHue
rajbBaHUYECKOTO JIIEMEHTA U OLIEHKA BHYTPEHHETO COMPOTUBIICHUS.

3aBUCHUMOCTb CONPOTUBIICHHS] METAJJIOB OT TEMIIEPATYPBI.

[IpoBOAMMOCTB 3JIEKTPOJIUTOB.

HckpoBoli pa3psaa 1 MpoOBOAUMOCTh BO3/1yXa.

OHOCTOPOHHSSI IPOBOJIUMOCTD THO/IA.

Vuenuueckuii sxcnepumenm, nabopamopHvie pabomoi

N3ydeHne cMemanHoro COeIMHEHNS PE3UCTOPOB.

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

Hab6monenne smekTpoaunsa.

MexknpeaMeTHbIe CBA3H

N3ydenue kypca ¢uzuku 0a3zoBoro ypoBHs B 10 kimacce OoCyIIECTBIISIETCS C
YYETOM COAEPKATEIBbHBIX MEXIPEIMETHBIX CBS3€H C KypcaMM MAaTEMATHKH,
Ouonoruu, XuMuw, reorpaduu U TEXHOJIOTUH.

Meorcnpeomemnvle nonwsimus, CB3aHHBIE C M3YYEHHEM METOAOB HAay4YHOIO
MO3HAHMS: SIBJICHUE, HAy4HbIA (akT, runoresa, (uanyeckas BEIMYMHA, 3aKOH,
TEeopusi, HAOIIOIEHUE, SKCIIEPUMEHT, MOJICTUPOBAHUE, MOJIEIIb, U3MEPEHHUE.
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Mamemamuka: peumieHue CHUCTEMbl YypaBHEHMM, JHMHEWHas QyHKUuS,
napabona, runepOona, ux rpaukud U CBOMCTBA, TPUTOHOMETPUUECKHE (DYHKIIMU:
CUHYC, KOCHHYC, TAHT'€HC, KOTAHI'€HC, OCHOBHOE TPUT'OHOMETPUUECKOE TOXKIAECTBO,
BEKTOPBI U UX IMIPOCKLNH HA OCH KOOPAUHAT, CJI0KEHUE BEKTOPOB.

buonoeus: Mmexannueckoe NBW)XEHUE B KUBOU mpupoze, nuddysus, ocMoc,
TEIUIOOOMEH UBBIX OPraHU3MOB (BHJbI TEILIONEpEauH, TEIIOBOE PaBHOBECHE),
ANEKTPUYECKUE SIBJICHUS B )KUBOM IIPUPOJIE.

Xumusi: TUCKPETHOE CTPOCHUE BEILECTBA, CTPOCHUE aTOMOB U MOJIEKYJI, MOJIb
BEIIECTBA, MOJIAPHAs Macca, TEIUIOBbIE CBOWMCTBA TBEPABIX TEJN, XUIAKOCTEU H
ra3oB, JJIEKTPUYECKUE CBOKCTBA METAJUIOB, AJIEKTPOJUTHYECKAs JTHCCOLMALIMS,
rajbBaHUKa.

l'eoepaghus: BTaxXHOCTH BO31yXa, BETPBI, 0APOMETP, TEPMOMETP.

Texnonoeus: npeoOpa3zoBaHUE IBW)XCHHI C HCIIOJIB30BAHUEM MEXAHH3MOB,
y4€T TpPEHHUS] B TEXHUKE, IOJAUIMIIHUKH, HCIOJIb30BAHUE 3aKOHA COXPAHEHUS
UMITyJIbca B TEXHHUKE (pakera, BOJOMET W JpYyrue), ABUTATENb BHYTPEHHEIO
cropanusi, nmaposasi TypOuHa, ObBITOBON XOJOJIUIBLHUK, KOHIUIIUOHEDP, TEXHOJIOTUH
[IOJIy4CHUSI COBPEMEHHBIX MATEPHAJIOB, B TOM YHCIE HAaHOMAaTEPHAJIOB, U
HAHOTEXHOJIOTHH, JJIEKTPOCTATHYECKasi 3alluTa, 3a3eMJICHUE 3JIEKTPOIPHOOPOB,
KCEPOKC, CTPYUHBIN IIPUHTED, 3JIEKTPOHATPEBATEIIbHBIC npuOopHl,
AIEKTPOOCBETUTENbHBIEC TPUOOPHI, TAIbBAHUKA.

11 KIJACC

Paznen 4. JiaekTpoguHaMHuKAa

Tema 3. Macnummnoe none. I1eKMpPOMACHUMHAA UHOYKUYUA

IlocTostHHBIE  MarHuThl.  B3amMojelcTBHE  NOCTOSHHBIX  MarHUTOB.
MarautHoe mone. Bekrop MarmutHOM uHAykuuu. [lpuHuun cynepno3unuu
MarHuTHBIX noJyied. JInHMM MarHuTHOM WHAYKIMU. KapThHa JWHWUNA MarHUTHOMN
WHAYKIMH MOJISI IOCTOSTHHBIX MAarHUTOB.

MarnutHoe 10Jie TPOBOJHMKA € TOKOM. KapThHa JWMHUN WMHIYKIUA
MarHuTHOTO TOJIA JJIMHHOTO MPSMOTO IMPOBOJHHUKA W 3aMKHYTOI'O KOJIBLIEBOTO
MPOBOJIHUKA, KaTYIIKH ¢ TokOM. OnbIT IpcTena. BzaumoaeicTBue npoBOJHUKOB C
TOKOM.

Cuna AMnepa, €€ MOJIyJIb U HampaBJICHUE.

Cuna Jlopennia, e€ MOyJib M HampaBiieHUE. J[BUKeHHUE 3apsiKEHHOW YaCTHUIIbI
B OJTHOPOJHOM MarHUTHOM moJie. PaGota cuibl Jlopenna.
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SIBiieHne  BJIEKTPOMAarHUTHOM UHAYKUMU. IIoTOK BekTOpa MarHUTHOU
WHAYKUUHA. OJIEKTPOABMXKYIIAS CHJIA HWHAYKUUHA. 3aKOH JJIEKTPOMArHUTHOU
nHaykuuu dapanes.

BuxpeBoe nsnexkrpuueckoe mosie. DJIEKTPOABUKYIIAs CUJIa WHIYKIUUA B
MIPOBOJHUKE, IBUKYIIEMCS MTOCTYIATEIFHO B OJJTHOPOAHOM MAarHUTHOM IIOJIE.

ITpasuno Jlenua.

NHnykTuBHOCTE.  SIBIEHHME CaMOMHAYKUMH. OJIEKTPOABIKYLIAs CHIIA
CaMOMHIYKIINH.

DHEPrusi MArHUTHOTO MOJIS KaTYIIKU C TOKOM.

DJIEKTPOMArHUTHOE TOJIE.

TexHuueckue yCTpPOMCTBA M MPAKTUUECKOE TMPUMEHEHHUE: TOCTOSHHbBIC
MAarHMThbl, AJIEKTPOMATHUTHI, DJICKTPOJABUTATENIb, YCKOPUTEIU DJIEMEHTAPHBIX
YaCTHUILl, THIYKIIMOHHAS TI€Yb.

Jlemoncmpayuu

OnbIT DpcTena.

OTKJIOHEHHUE JIEKTPOHHOT'O MTy4YKa MAarHUTHBIM TIOJIEM.

JIvHUM MHAYKIMY MAarHUTHOT'O TIOJISL.

B3aumopericteue 1ByX NPOBOJAHUKOB C TOKOM.

Cuna Amnepa.

JenctBue cuibl JIopeHa Ha HOHBI AJIEKTPOJIUTA.

SIBiIeHnE AIEKTPOMArHuTHOW UHAYKIIUU.

[IpaBuiio Jlenna.

3aBUCUMOCTD 3JIEKTPOJABIKYIIEH CUJIbI UHAYKIUUA OT CKOPOCTH H3MEHEHUS
MAarHMTHOTO MOTOKA.

SIBieHre CaMOMHIYKIIHH.

Vuenuueckuii sxkcnepumenm, nabopamopHvie pabomoi

N3ydyeHrne MarHuTHOrO OISl KaTYIIKHA C TOKOM.

HccnenoBanne AeUCTBUS IOCTOSIHHOIO MarHUTa HA PaMKy C TOKOM.

HccnenoBanue ABICHUS 3JIEKTPOMArHUTHOM UHTYKIIHAH.

Paznen 5. KoseOanus u BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoMazZHuUmHble KoJ1e0aHus

Konebarenbnass  cuctema. CBOOOJHBIE  MEXaHMYECKHE  KOJeOaHUS.
INapmonnyeckue konebanus. [lepuon, wacrtora, amrumutyna u (aza KoieOaHUH.
[IpyxvHHBIN MasATHUK. MareMaTH4eCKUil MasTHUK. YPAaBHEHHWE TapMOHHUYECKHX
konebanuid. [IpeBpailienrie HEPruu MNPy rapMOHUYECKUX KOJICOAHUSIX.

Konebarenpubiii koHTYp. CBOOOAHBIE 3JIEKTPOMArHUTHHIE KOJeOaHUS B
UJCaTbHOM KOJIe0ATETbHOM KOHTYpe. AHAQJIOTUS MEXAY MEXaHHUYECKUMH U
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ANEKTPOMarHUTHeIMH KojeOanusimu. @Dopmyna Tomcona. 3akoH COXpaHEHHS
SHEPIuM B UEaTbHOM KOJeOaTeIbHOM KOHTYpE.

[IpencraBnenne o 3aTyxaronux KojeOaHusX. BeIHYK/IeHHbIE MEXaHUYECKUE
Konebanus. Pezonanc. BeiHYKI€HHbBIE 3JIEKTPOMAarHuTHBIE KOJIeOaHuUs.

Ilepemennblii  TOK. CHHYCOMIANBHBIA TNEPEMEHHBIA TOK. MOIIHOCTH
MEPEMEHHOT0 TOKAa. AMIUIMTYJHOE€ U JICHCTBYIOIlEe 3HAYCHUE CHJIBI TOKa U
HaIpPsHKEHUS.

Tpanchopmarop. IIpou3BoaAcTBO, Mepeaada U MOTPEOSICHUE IIEKTPUUECKON
SHEPruM. DKOJOTMYECKHUE PUCKU TIPU MPOU3BOJICTBE dJIeKTpodHepruu. KymbTypa
UCIIOJIb30BAHUS AJIEKTPOIHEPTUU B TTIOBCETHEBHOM JKU3HH.

TexHudeckne ycTpoWCTBAa W MPAKTHUYECKOE MPUMEHEHUE: DJIECKTPUUECKUN
3BOHOK, T€HEPATOP MEPEMEHHOT0 TOKA, JIMHUH dJIEKTpOTiepe1ay.

Llemoncmpayuu

UccnenoBanne mnapaMeTpoB KojieOaTeIbHONW CHUCTEMBI (MPYXUHHBIM WM
MaTeMaTHYECKUM MasTHUK).

HaGmonenue 3aTyxaronx KojaeoaHui.

HccnenoBanue CBOMCTB BBIHYKIEHHBIX KOJICOaAHUH.

HaGmonenue pe3oHaHca.

CB0OOOIHBIE AJIEKTPOMArHUTHBIE KOJIEOAHMUSI.

OcuumiorpaMMbl (3aBUCUMOCTH CHJIBI TOKA U HANPSDKEHUST OT BPEMEHH) IS
AIEKTPOMArHUTHBIX KOJIEOAHMIA.

Pe3onanc mnpu mocnenoBaTeNbHOM COEAMHEHUM PE3UCTOpa, KaTYIIKU
MHIYKTUBHOCTH U KOHJEHCATOPA.

Mogenb JIMHUY 3JIEKTPONEPEIaUn.

Vuenuueckuii sxkcnepumenm, nabopamopHsie pabomoi

HccnenoBanne 3aBUCUMOCTU TEPUOA MabIX KoleOaHM Tpy3a Ha HUTH OT
JUTMHBI HUTH U MacChl Tpy3a.

HccnenoBanne NEepeMEHHOr0 TOKa B LEMW W3  IOCIEI0BATEIBHO
COEIMHEHHBIX KOHAEHCATOPA, KaTYIIKUA U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmpoMazZHUMHbIE GOTIHbL

MexaHnnueckue BOJIHBI, ycloBHs pacnpoctpanenus. llepuona. CkopocTb
pacrpocTpaHeHusi W JyiMHa BoJiHBL. [lomepeuHble YW TPOJOIBHBIE BOJHBI.
WNuTtepdepenims n nudpaxius MEXaHUIeCKUX BOJTH.

3Byk. CxopocTh 3ByKa. ' poMKkocTh 3ByKa. BeicoTa ToHa. TemOp 3ByKa.

DNEeKTPOMATrHUTHBIE BOJIHBL. Y CJIOBHUSI M3Jy4YE€HUS SJIEKTPOMATHUTHBIX BOJIH.
B3aunmuas opuentanus BektopoB E, B, V B anextpomarautHolt BoiHe. CBoiicTBa
AJIEKTPOMArHUTHBIX BOJIH: OTPa)K€HHE, MpETOMIICHUE, NoJisapu3anus, Audpakius,
unrepdepennusi. CKOpoCTh 3MEKTPOMATHUTHBIX BOJIH.
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[[Ixkana >nMeKTPOMAarHUTHBIX BOJH. [[puMeHEHHE 3IE€KTPOMAarHuTHBIX BOJH B
TEXHUKE U OBITY.

[TpuHIMIIBI paIUOCBA3U U TeIeBUACHU. Pagnonokamnus.

DIJIEKTPOMArHUTHOE 3arpsI3HEHUE OKPYIKAIOIIEH CPEIbI.

TexHnueckue yCTpOHCTBA M MPAKTUYECKOE IPUMEHEHHE: MY3bIKaJIbHbIC
WHCTPYMEHTHI, YJIbTPa3BYKOBas JIMArHOCTHKA B TEXHUKE W MEAMUIMHE, paaap,
paguonpuéMHUK, TeJIEBU30p, aHTeHHa, Tenedon, CBU-neys.

Jlemoncmpayuu

O6pazoBaHue U pacIpOCTPaHEHHE MOMEPEUHBIX U MPOI0JIHHBIX BOJIH.

Kone6mtomeecst Tej10 Kak UICTOYHUK 3BYKA.

HaGmronenne orpa)keHust U MpesioMIIeHUS] MEXaHUYECKUX BOJIH.

Ha6monenne naTepdepeniinu u 1upakiiui MEXaHUMIECKUX BOJIH.

3BYKOBOM PE30HAHC.

HaGmronenne cBsi3M TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUTMTYJIOH H
4aCTOTOU KOJICOaHMIA.

UccnenoBanue CBOWMCTB  DJEKTPOMArHUTHBIX  BOJIH: OTpakeHHUe,
pesioMIICHHE, MOJIsIpU3alus, AU paxius, HHTepdepeHus.

Tema 3. Onmuxa

['eomerpuueckass onrtuka. IIpsaMonuHENHOE paclpoCTpaHEHUE CBETa B
ogHOopoaHou cpexe. JIyu ceera. TouedHbI HCTOYHHK CBETA.

OTtpaxxenue cBeTa. 3aKOHBI oTpaxkeHHUs: cBeTa. [locTpoeHue nzobOpakeHuil B
IJIOCKOM 3€pKaje.

[Ipenomnenue cBera. 3aKOHBI MPEIOMIIEHUS cBeTa. AOCONMIOTHBIN TTOKa3aTelhb
npenomiieHus. [lomHoe BHyTpeHHee oTpaxkeHue. lIpenenbHbld yrojl MOJHOTO
BHYTPEHHETO OTPAKECHUS.

Hucnepcust cBeta. ClnoxHBIN cocTaB Oenoro ceera. L[Ber.

Cobuparomue # pacceWBaromue JuH3bBL. ToHKas JuH3a. DokycHoe
paccTossHHE W ONTHYecKas cuia TOHKOW JuH3bI. [locTpoenue uzoOpakeHHil B
coOuparonmx U paccemBaroux jauH3zax. Gopmyna TOHKOW JHH3BL. YBETUYCHHE,
TaBaeMoOe€ JIMH30MH.

[Ipenensl TPUMEHUMOCTH TEOMETPUUECKON ONITUKH.

BonnoBass ontuka. WuTepdepenuuss cBera. KorepeHTHblE HCTOUYHHKHU.
YcnoBust HaOMIOAEHUS MAKCHMYMOB W MHUHHMYMOB B HWHTEPEPEHIIMOHHOU
KapTHUHE OT JBYX CUH(A3HBIX KOT€PEHTHBIX UCTOYHUKOB.

Hubpakuus cseta. JudpakimonHas peméTka. YCIoBHE HAOIIOICHUS
[JIaBHBIX ~MAakKCUMyMOB IIpM  MAaJA€HUM MOHOXPOMAaTHYECKOrO CBE€Ta Ha
TU(PaKIMOHHYIO PEHIETKY.

[Tonsipuzaums ceera.
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TexHuueckne yCTpOWCTBA U NPAKTUUECKOE TMPUMEHEHUE: OYKH, JyIa,
dboToanmapar, NPOCKIHUOHHBIA ammapar, MHUKPOCKOI, TEJIECKOM, BOJOKOHHAs
onTHKa, TudpakmoHHas peméTka, moJIpousl.

Jlemoncmpayuu

[IpssMonuHEliHOE paclpoCTpaHEHUE, OTPAKEHHE U MPEJIOMJICHUE CBETa.
OnTuueckue npuOopsbI.

[TomHOE BHYTpEeHHEE OTpakeHue. Mojenb CBETOBOA.

Uccnenosanuie cBOWCTB M300paxKeHUH B JIMH3AX.

Mogenn MUKpOCKOIIa, TeJIeCKOomna.

HaGmonenue natepdepeHum crera.

HaGmonenue nudpakuuu ceera.

HaGmonenue nucnepcuu ceera.

[TomyueHue cniekTpa ¢ MOMOIIBIO IPU3MBI.

[TonyueHnue ciekTpa ¢ MOMOIIBI0 TUPPAKITMOHHON PEIIETKH.

HabGmonenue nmonsipusaiuu cBera.

Vuenuueckuii sxkcnepumenm, nabopamopHsie pabomoi

N3mepenue nmokazaress NpeJoMIEeHUsS CTEKIIA.

HccnenoBanue cBOWCTB M300paKeHUI B JIMH3AX.

HaGmonenue nucnepcuu cBera.

Paznesn 6. OcHOBBI ClIeNMAJIBLHON TEOPUU OTHOCUTEIBHOCTH

['paHubl  NPUMEHUMOCTH  KJIACCMYECKOM  MeXaHukd.  llocTynaTsl
CHEUUAIBHOW TEOPUM OTHOCUTEIBHOCTU: HWHBAPUAHTHOCTH MOIYJIS CKOPOCTH
CBETa B BaKyyMe, IPUHLIUI OTHOCUTEIBHOCTH DUHILITEHHA.

OTHOCUTENBHOCTh OJTHOBPEMEHHOCTH. 3aMEIJICHHE BPEMEHH U COKpalICHUE
JUTUHBI.

DHeprus U UMNYJIbC PEISATUBUCTCKON YACTHUIIBIL.

CBsi3b Macchl C SHEPruel U UMITYJIbCOM PENTUBUCTCKOW YaCTULIBI. DHEPrus
MTOKOSI.

Pazgen 7. KantoBas pusuka

Tema 1. Dnemenmot K6AHM OGO ONMUKU

®ortonsl. ®opmyna [lnanka cBs3u sHEeprun HOTOHA C €TO YaCTOTOW. DHEPTHUs
U UMITYJIbC (DOTOHA.

Otkpeitre u uccienoBanue porodddexra. Onbiter A. I'. CToneToBa. 3aK0oHBI
dotoaddexra. YpaBuenue DiHmuTerHa st Gororddekra. «KpacHas rpaHuna»
dboTorddekra.

Hasnenue ceeta. OnbiTel 1. H. JleGenena.
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XHUMUYECKOE JEUCTBUE CBETA.
TexHuueckue yCTpOWCTBA U MPAKTUYECKOE MPUMEHEHHE: (HOTOIEMEHT,
dboTomaTuuk, coiHeuHas 6aTapesi, CBETOAUO/I.
Jlemoncmpayuu
®dotor(peKT Ha yCTaHOBKE C IIMHKOBOM IJIACTUHOM.
Hccnenosanue 3akoHOB BHeHIHEro (hoTo3ddekra.
Cseronuon.
Conneunas Oarapesi.
Tema 2. Cmpoenue amoma
Mogens atoma Tomcona. OnbiTel Pesepdopna mo paccesHHio o -4acTHII.
[Inanetapnas Mojgens aroma. lIloctynatel bopa. M3nydenue u morjioiieHue
(OTOHOB TpH TEpexoje aToMa C OJIHOTO YPOBHsS DHEPruu Ha Jpyrod. Busl
criekTpoB. CIIEKTp ypOBHEN SHEPTUMU aTOMa BOJAOPOA.
BonnoBbie cBoiicTBa yactull. Bonuel ne bpowsist. KopnyckyisipHO-BOIHOBOM
IyaJli3M.
CrnoHTaHHOE U BBIHYXJCHHOE U3JIyYCHHUE.
TexHu4eckne yCTpOIICTBA M MPAKTHYECKOE IPUMEHEHHE: CHEKTpPaJbHbIN
aHanu3 (CIEeKTPOCKOIT), Ja3ep, KBAHTOBBIM KOMIBIOTED.
Jlemoncmpayuu
Mogens onbita Pesepdopaa.
Ornpenenenue JIMHBI BOJIHBI J1a3epa.
HaGmonenne muHEHYaThIX CIEKTPOB H3TyUCHHUS.
Jlazep.
Vuenuueckuii sxcnepumenm, nabopamopHsie pabomoi
HaGmonenne nmuHeMvaToro crekTpa.
Tema 3. Amomnoe a0po
OKCIEPUMEHTBI, JTOKA3bIBAIOIINE CJIOKHOCTh CTpOeHHs siapa. OTKpbITHE
pagnoaktuBHOCTH.  OmbiTel  Pesepdopma mo  ompeneneHWio  cocTaBa
paanoakTuBHOTO u3nmydeHus. CBoiictBa anbda-, Oera-, ramma-u3IydeHUs.
BimsiHue painoakTUBHOCTH HA KUBBIE OPraHU3MBI.
OtkpeiTHE TIpOTOHA W HeWTpoHa. Hykmonnas mopens siapa ['eitzenGepra—
NBanenko. 3apsg sapa. MaccoBoe unciio sjpa. M30Tomnsl.
Anbda-pacnman. ONEKTPOHHBIA M TO3UTPOHHBIM OeTta-pacman. ['amma-
U3JydyeHue. 3aKOH paJuoakTUBHOTO pacra/jia.
DHeprus CBsI3U HYKJIOHOB B sifipe. S nepHblie cuibl. [edext maccsl saapa.
SAnepHble peakunu. Jlenenue u CUHTE3 S€P.
Anepubiii peaktop. TepmosiaepHblii cuHTe3. [IpoOiieMbl M TEPCIEKTHBBI
SAIEPHON IHEPIETUKU. DKOTOTUUECKHUE ACTIEKTHI SAEPHON IHEPTETUKMU.
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DneMeHTapHble YacTULbl. OTKpPBITHE ITO3UTPOHA.

Mertonbl HAOJIIOIEHHS U PETUCTPALIUN AIE€MEHTAPHBIX YACTHIL.

dyHaaMeHTadbHble B3auMoAeicTBusA. EAMHCTBO (hr3nueckoil KapTUHBI MUpA.

TexHuyeckue yCcTpoMCTBa U IMPAKTUYECKOE IPUMEHEHUE: T03UMETP, Kamepa
Bunbcona, siaepHbIil peakTop, aToMHas 0omoa.

Jlemoncmpayuu

CUY€TunK MOHU3HUPYIOIHUX YaCTHLI.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

HccnenoBanue TpekoB YacTHI] (11O TOTOBBIM (hoTorpadusim).

Pa3zznen 8. DiieMeHTHI ACTPOHOMHUM U ACTPOPUIUKH

DTtanbl pa3BUTHUS aCTpOHOMUU. [IpuKiianHOE U MUPOBO33PEHUECKOE 3HAUCHUE
ACTPOHOMUH.

Bun 3Bé3nHoro neba. Co3Be3gusi, sSpKuUe 3BE3NBI, IUIAHETHI, UX BHJIUMOE
JBH)KEHUE.

CosniHeuHasi cucTeMa.

Connue. ConHeunasi akTuBHOCTh. McTtouHuk sHepruum CoiHIIA@ U 3BE3.
3BE3M1bI, UX OCHOBHBIE XapaKTEPUCTUKH. [[narpamMma «CHeKTpajJbHBIA KIacCc —
CBETUMOCTB». 3BE31bl TJIABHOM MOCIEAOBATEIBHOCTU. 3aBHCUMOCTh «Macca —
CBETUMOCTB» I 3BE3] TJIaBHOW IIOCIIEIOBATEIBLHOCTH. BHYTpeHHee cTpoeHHue
3BE31. COBpEeMEHHBIE MPEACTABICHUS O MPOUCXOXKACHUN U 3Botounn ConHua u
3BE3/. DTanbl KU3HU 3BE3I.

Muineunbiii I[lyts — Hama I'amaktuka. [lonmoxkenue u aBwkenue CoJiHIIA B
lNamaktuke. Tunbl ramaktuk. Paguoranmaktuku U kBazapbl. YEpHBIE ABIPHI B AIpax
rajaKTUK.

Bcenennas. Pacmupenue Beenennoit. 3akon Xa66ia. Paz0eranue ramakTuk.
Teopus boisbmoro B3peiBa. PenukToBoe n3nydeHue.

Macmrabnas ctpyktypa Beenennoit. Metaranaktuka.

Hepeménnpie mpo6iemMbl aCTPOHOMUMU.

Vuenuueckue nabarooenus

HaGmronennst HeBOOpYKEHHBIM TJ1a30M C HCIOJIb30BAaHUEM KOMITBIOTEPHBIX
MPWIOKESHU I JJIS OTIPEICIICHUS TTOJIOKEHUSI HEOSCHBIX 00OBEKTOB Ha KOHKPETHYIO
JIaTy: OCHOBHBIE cO3Be311si CEeBEpHOTO MOTYIIAPUS U SIPKUE 3BE3/IBI.

Hab6mronenns B Teneckomn Jlynsl, mianet, Muegunoro [Tyrtu.

0O0o01maromee MOBTOPEHUE

Ponb (¢u3uku U acTpOHOMHUM B DKOHOMHYECKOM, TEXHOJIOTHYECKOM,
COIMAILHOM U ATUYECKOU chepax NesITENbHOCTH Ye0BeKa, pOJib U MECTO (PU3UKU
1 ACTPOHOMHUHU B COBPEMEHHOU Hay4yHOU KapTHUHE MHpA, poib (PU3NUECKOI Teopuu
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B (OpPMHUpPOBAaHMU NPEACTABICHUA O (PU3MYECKON KapTHUHE MHpPA, MECTO
(u3nueckoil KapTUHBI MHpa B OOLIEM sy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEICTaBIEHUMN O IIPUPOJIE.

MexnpeaMeTHbIe CBA3H

N3yuenue kypca ¢usuku 6a3oBoro ypoBHsA B 11 Kilacce ocyuiecTBisieTCs ¢
y4E€TOM COJEPKATEIBbHBIX MEKIPEIMETHBIX CBSI3€M C KypcaMu MaTEMAaTHKW,
OMOJ0TUHU, XUMHUH, Teorpaduu U TEXHOJIOTUH.

Meosicnpeomemnvle nonsamus, CBSI3aHHBIE C M3YyYEHHEM METOJIOB HAyYHOT'O
NO3HAHUs: SIBJICHUE, HAay4dHbId (akT, rumnoresza, (u3MUecKass BEIUYMHA, 3aKOH,
Teopusl, HaOII0AeHUE, SKCIEPUMEHT, MOJIEIUPOBAHUE, MOJIEIb, U3MEPEHUE.

Mamemamuka: pEMIEHWE CHUCTEMBl YPAaBHEHUH, TPUTOHOMETPUUYECKHE
(GYHKIIMU: CUHYC, KOCUHYC, TAHT'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE
TOXJIECTBO, BEKTOPbl M MX NPOEKUMU HA OCH KOOPAHMHAT, CI0KEHUE BEKTOPOB,
NPOU3BOJIHBIE 3JEMEHTApHbIX (YHKIMM, TpHU3HAKA MOA00MSI TPEYroJbHUKOB,
oTpeJIeNIeHHE TUIOIIAIU TIIOCKUX (puryp u oobéma ted.

buonozus: »nexkTpuyeckue SBICHHUS B JKUBOM MpHUpOAE, KojeOaTellbHbIe
JBYKEHUS B J)KUBOW MPUPOJE, ONTHUYECKHUE SIBJICHUS B KUBOU IPUPOAE, NEUCTBUE
paavaly Ha )KUBbIE OPraHU3MBI.

Xumus: CTpPOEHHE aTOMOB U MOJIEKYJI, KpPUCTAJUIMUECKasi CTPYKTypa TBEPABIX
TEJI, MEXaHM3Mbl OO0pa30BaHUS KPUCTAJUNIMYECKONW pPEIIETKH, CIEKTPaJIbHBIHI
aHaIN3.

l'eocpagpua: ~MarHuTHblE TOdIOCAa 3€MIIM, 3aJ€KM MarHUTHBIX Py,
(poTochEMKa 3eMHON OBEPXHOCTH, MPEACKA3aHUE 3eMIIETPSACEHUI.

Texnonoeua: JTUHUW DIEKTPOIIEpPENad, TIE€HEPATOp IEPEMEHHOIO TOKa,
NIEKTPOABUTATENb, WHAYKIIMOHHAS II€4Yb, pajap, pPaJuONpPUEMHHK, TEIEBU30D,
anteHHa, tenedoH, CBU-meub, NMPOCKIIMOHHBIM armapar, BOJOKOHHAs OITHKA,
coJHeYHas 6arapes.
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IINTAHUPYEMBIE PE3YJbTATHBI OCBOEHHMSA IIPOI'PAMMBI 110
OU3UKE HA YPOBHE CPEJHEI'O OBHIEI'O OBPA30OBAHUSA

OcBoenne yuebHOro mpeamera «®Pu3nWka» Ha YpPOBHE CpeIHEro oOIIeTo
oOpazoBanus (6a30BbI YPOBEHB) JOKHO OOECMEUUTh JOCTHKEHUE CIEAYIOIIUX
JUYHOCTHBIX, METAIIPEAMETHBIX M MPEIMETHBIX 00pa30BaTEIbHBIX PE3YIbTATOB.

JINYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIC PE3yJabTAThl OCBOCHUSI yueOHOro npeaMera «Ou3nKay JTOKHBI
OTpa)kaTb TOTOBHOCTh U CIIOCOOHOCTh OOYYaIOIIUXCS PYKOBOJICTBOBATHCS
chopMUPOBAHHOW BHYTPEHHEW TMO3UIMEH JMYHOCTH, CUCTEMOW IIEHHOCTHBIX
OpUCHTAIMH, TIO3UTHUBHBIX BHYTPEHHHX  YOEXKJIECHHH, COOTBETCTBYIOIIUX
TPAJAUITMOHHBIM IIEHHOCTSIM POCCHUUCKOTO OOIIECTBa, PACIHIMPEHHUE KU3ZHECHHOTO
ONbITa M OMbITA JIEATEIBHOCTH B MPOIIECCE pealv3allii OCHOBHBIX HaIlpaBJICHUMN
BOCIUTATEIbHOU IESATEIBHOCTH, B TOM YHCJIE B YACTHU:

1) rpa’sKaaHCKOr0 BOCIMTAHUSA:

c(hOpMUPOBAHHOCTb IPaKAAHCKOM MO3UIIMHU 00YJaIOIIEerocsl Kak aKTHBHOTO H
OTBETCTBEHHOT'O WJICHA POCCHUUCKOTO OOIIECTBA;

NPUHATHAE  TPAAUIMOHHBIX  OOIIEYEIIOBEYECKUX T'YMAHUCTHYECKHX U
JNEMOKPaTUUECKUX LIEHHOCTEH;

FOTOBHOCTh BECTH COBMECTHYIO JIESTEILHOCTh B MHTEpPECaX TI'pa)KIaHCKOTO
oO1iecTBa, y4acTBOBaTh B CAaMOYITPaBJICHUH B 00pa30BaTEIbHONW OpPTraHU3aIINHY;

YMEHHE B3aUMOJICHCTBOBATH C COIMAIbHBIMUA MHCTUTYTaMH B COOTBETCTBUU C
X QyHKIMSIMU 1 Ha3HAYCHUEM;

FOTOBHOCTh K TYMaHUTApHOM U BOJIOHTEPCKOU I€ATEIBHOCTH;

2) NaTPHOTHYECKOT0 BOCTIUTAHUSI:

c(hopMUPOBAaHHOCTH POCCUUCKOM TrPaKJIaHCKOM WJICHTUYHOCTH,
MaTPUOTU3MA;

LIECHHOCTHOE OTHOILIEHUE K TOCYJAapCTBEHHBIM CHMBOJIAM, JOCTHXEHUIM
POCCHICKUX YUEHBIX B 00J1aCTH (DU3HKHU U TEXHUKH;

3) TyXOBHO-HPABCTBEHHOI'0 BOCTIUTAHMS

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, dTHUYECKOTO TTOBEICHUS;

CIIOCOOHOCTh OIICHWBATh CUTYAIlMI0O W TMPUHUMATHh OCO3HAHHBIE PEIICHWUS,
OPUEHTUPYACh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI M IIEHHOCTH, B TOM YHUCJIE B
NESTENBHOCTH YYEHOTO;

OCO3HAHUE JIMYHOTO BKJIaJa B MOCTPOCHUE YCTOWUMBOTO OYIYIIETO;

4) 3cTeTHYeCKOr0 BOCTIUTAHUSI:
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ACTETUYECKOE OTHOIICHHE K MUPY, BKJIIOYasi 3CTETUKY Hay4HOI'O TBOPYECTBA,
npUCyLIEero (pU3nYecKoil HayKe;

5) Tpy/10BOT0 BOCIIUTAHUSI:

UHTEpEC K paziu4yHbIM cepaM MNpOoPECCHOHATBHON AESITENIbHOCTH, B TOM
YHCJIe CBSI3aHHBIM C (PU3MKOM U TEXHUKOM, YMEHUE COBEPIIATh OCO3HAHHBII BHIOOD
Oynymieit mpodeccuu U peaan3oBbIBaTh COOCTBEHHbBIE KU3HEHHBIE TIJIaHBI;

TOTOBHOCTh M CIIOCOOHOCTh K 00Opa30BaHUIO U caMOOOpa30BaHUIO B 00JACTH
(bU3UKHM HA TPOTSHKEHUH BCEH KU3HU;

6) IK0JI0rH4eCKOro BOCIIUTAHHUS:

c(OpPMHUPOBAHHOCTh 3SKOJOTUYECKON KYJIbTYPhl, OCO3HAHHME TJI0OAIBHOTO
XapakTepa SKOJIOTHYECKUX MpooiieM;

IJIAHUPOBAHUE U OCYILIECTBIICHUE JEUCTBUM B OKPYKAIOIIEH CPEJIC HA OCHOBE
3HAHMS 1IeJIeld yCTOWYMBOTO Pa3BUTHS YEJIOBEUECTBA;

pacHIMpeHue OIbITa JEATEeIbHOCTH HKOJIOTMYECKOW HAmpaBICHHOCTH Ha
OCHOBE MMEIOIIMXCS 3HAHUM MO0 (QU3UKE;

7) HIEHHOCTH HAYYHOT0 MO3HAHMSI:

c(hOpPMHUPOBAHHOCTh MHUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS (HU3MUECKON HAYKH;

OCO3HAaHHWE LEHHOCTH HAy4YHOW [EeATEeIbHOCTH, T'OTOBHOCTH B IPOLECCE
U3ydeHHs  (UBMKU  OCYHIECTBISTH  NPOEKTHYIO U HCCIEI0BATEIHCKYIO
NEeATENbHOCTh UHINBUAYAIBHO U B TPYIIIIE.

METAIIPEJMETHBIE PE3YJIBTATBI

ITo3HaBaTe/ibHBbIE YHUBEPCATbHbIE Y4eOHbIE 1eHCTBUSA
ba3oBble JJoruyeckue JelcTBUS:
CaMOCTOSITEIbHO  (DOPMYJIMPOBAaTh M aKTyaJu3UpOBaTh  IpoOJIeMy,
paccMaTrpuBaTh €€ BCECTOPOHHE;
ONPENICNIATh eI JESATCIbHOCTH, 3aJaBaTh MAapaMeTpbl U KPUTECPUH HX
JIOCTHKCHUS,
BBISIBIIATE  3aKOHOMEPHOCTH M IPOTUBOPEYHST B  pPacCMaTpUBAEMBIX
(U3UYICCKUX SBIICHUAX;
pa3pabaTeIBaTh IIAH PEMICHHS MPOOJIEMBbI C YYETOM aHAIM3a HMEIOIIHXCS
MaTEPUATBHBIX U HEMATEPUATBHBIX PECYPCOB;
BHOCUTH KOPPEKTHUBBI B JEITEIBHOCTb, OLIEHUBATH COOTBETCTBUE PE3YJILTATOB
LIEeJISIM, OLIEHUBATh PUCKH MOCJEICTBUM JESITEIbHOCTH;
KOOPJAWHUPOBATh W  BBHIMIOJHATH pabOTy B  YCIOBHSX  pealbHOTIO,
BUPTYQJILHOTO U KOMOMHUPOBAHHOTO B3aUMOCHCTBUS,
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pPa3BUBATh KPEATUBHOE MBIIIJICHUE MPU PEIICHUU KU3HEHHBIX MPOOJIEM.
Bba3oBble ncciaenoBaTe/ibCKue 1eiiCTBUS:

BJIAJIETh HAYYHOW TEPMUHOJIOTHEH, KIIOUYEBBIMU TMOHITHUSMU U METOJaMU
(u3nUecKol HayKu;

BJIAJIETh HABBIKAMU YYEOHO-HUCCIIEIOBATEILCKON U MPOCKTHOM JEATEIbHOCTH
B 00y1acTé (PU3MKH, CIIOCOOHOCTHIO M TOTOBHOCTHIO K CAMOCTOSITEIbHOMY MOUCKY
METOJIOB pelieHus: 3a7ad (U3UYECKOro COACpKaHUS, NMPUMEHEHHUIO PA3TUYHBIX
METO/I0OB MO3HAHUS,

BIAJETh BUJAMH JICSITCIBHOCTH IO TIOJIYYEHHUIO HOBOTO 3HAHUS, €ro
UHTEpIpeTalii, NpeoOpa3oBaHUI0 U TPUMEHEHHIO B Pa3IMYHBIX y4eOHBIX
CUTyaIUsX, B TOM YHUCJI€ TIPU CO3JaHUU YUCOHBIX TPOCKTOB B 00JaCTH (DU3UKHU;

BBISIBIIATh TPUYUHHO-CJICJICTBEHHBIE CBSI3M W aKTyallM3UpOBaTh 3ajady,
BBIJIBUTATh THUIOTE3y €€ pelieHus, HaXOJUTh apryMEHTHI I J0Ka3aTeIbCTBa
CBOUX YTBEPXKJICHUH, 3a/1aBaTh MapaMeTPhl U KPUTEPHUH PCIICHHUS;

aHAJM3MPOBATh TIOJYyYCHHBIE B XOJAEC peIIeHUs 3aJaud pe3yJbTaThl,
KPUTHUUYECKHU OIICHUBAThH UX JIOCTOBEPHOCTH, MPOTHO3UPOBATh U3MEHEHNE B HOBBIX
YCIIOBUSAX;

CTaBUTh H (OpMYIUpOBaTh COOCTBEHHBIE 3aJadyd B 0Opa3oBaTeIbHOU
JESTENHHOCTH, B TOM YHUCJIE MPU U3YUYEHUU DUBUKU;

JaBaTh OLICHKY HOBBIM CUTYaIIUsIM, OLIECHUBATh MPUOOPETEHHBIN OIIBIT;

yMETh TMEPEHOCUTh 3HaHUS MO0 (U3UKE B MPAKTHYECKYIO 00JacTh
KU3ZHEEATEITHLHOCTH;

YMETh HHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00J1aCTeH;

BBIIBUTATh HOBBIE UJICH, MPEIaraTh OpUTrHHAIBHBIE TTOJIXOIbI U PEIICHUS;

CTaBUTH IPOOJIEMBI U 33]1a4H, JIOMYCKAIOUIME aTbTePHATUBHBIC PEIICHHUS.

Pab6ora ¢ undgopmaumeii:

BJIQ/IETh HaBBIKAMH TMOJy4YeHUs WH(opMmaruu (U3HUeCcKOro COAepKaHus U3
HMCTOYHUKOB PAa3HbIX THUIIOB, CAMOCTOATENIBHO OCYIIECTBISATh IOWCK, AHAJIN3,
CUCTEMATH3allMI0 W HMHTEPIPETAui0 MHGOPMAIMKU PAa3IMYHBIX BUIOB U (HOpM
MpEeACTaBICHNUS;

OIICHUBATh JIOCTOBEPHOCTH UH(OPMAITNH;

UCIIONIb30BaTh ~ CPEACTBA  HMH(POPMAINMOHHBIX W KOMMYHHKAIIMOHHBIX
TEXHOJIOTUW B PEIIEHWH KOTHUTHBHBIX, KOMMYHUKATHBHBIX M OPTaHU3AI[MOHHBIX
3a1a9 ¢ COOJIOJICHHEM TpeOOBaHUN HSProOHOMHUKH, TEXHUKH O€301acHOCTH,
TUTHEHBI, PECYpCOCOEPEeKEHHUsI, TMPAaBOBbIX M  OTUYECKUX HOPM, HOPM
nH(pOpMaIIMOHHOM 0€30MaCHOCTH;
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co37aBaTh TEKCThl (PU3NYECKOrO COJAEpkKaHUSA B Pa3IMYHbIX (QopMmarax c
y4€TOM Ha3Ha4YeHUs MH(OpPMALUU U 1IeJIEBOW ayJUTOPUHU, BHIOUpasi ONTUMAIbHYIO
(GopMy npecTaBIEHUS U BU3yaTU3ALIUH.

KommyHuKaTHBHBIE YHUBepcaJlbHbIe Y4eOHbIe 1eficTBHUS:

OCYLIECTBJISITh  OOIlEHHME Ha YypoKax (U3UKM U BO BHE-YPOUHOM
NeSTENbHOCTH;

pacno3HaBaTh MPEANOCHUIKM  KOHQIMKTHBIX CHUTyallUd M CMAr4arh
KOH(JIUKTHI;

pa3BEPHYTO W JIOTUYHO HU3JAraTh CBOIO TOYKY 3pPEHHUS C MCIOJIb30BaHHEM
A3BIKOBBIX CPEJICTB;

NOHMMATh M HCIOJb30BaTh MPEUMYIECTBA KOMAaHIHON M MHAMBUAYaTbHOU
paboThI;

BbIOMpATh TEMAaTUKy M METOJIbl COBMECTHBIX NEHUCTBUU C YUYETOM OOIIUX
MHTEPECOB U BOBMOXKHOCTEH Ka)I0ro YieHa KOJIJICKTHBA;

OPUHUMATh 1€  COBMECTHOM  JCSTENbHOCTH, OPraHU30BBIBATH U
KOOPJAMHUPOBATh JEHCTBUS MO €€ JOCTH)KEHUIO: COCTABJIATH IUIaH JEHCTBUH,
pacrnpenensiTte poilud ¢ Y4ETOM MHEHUH YYAaCTHHUKOB, OOCYXJaTh pe3yibTaThl
COBMECTHOM paboTh;

OLICHMBAaTh KayeCTBO CBOETO BKJIaJa M KaXJOr0 yYaCTHMKAa KOMAaHIbl B
o0IIMii pe3yabTaT Mo pa3pabOTaHHBIM KPUTEPUSIM;

npe/iaraTb HOBBIE IPOEKTHI, OLIGHWBATh HJAE€U C TO3MLIHWKM HOBU3HBI,
OpPUTMHAIBHOCTH, MPAKTUYECKON 3HAUUMOCTH;

OCYILECTBIISATh MO3UTHUBHOE CTPATETMUYECKOE TIOBEJCHHE B pa3iIMYHBIX
CUTYalUsIX, IPOSBISATH TBOPUECTBO U BOOOpaKeHUE, ObITh MHUIIMATUBHBIM.

PerynsiTuBHbIe YHUBepcaibHbIe YueOHbIe JAeiicTBUs
Camoopranusanus:

CaMOCTOSATEIILHO OCYIIECTBJISATh MO3HABATENBHYIO JCSITEIBHOCTh B 00JACTH
GU3MKH W aCTPOHOMUH, BBISBIATH MPOOJEMBI, CTaBUTh H (HOPMYIHPOBATH
COOCTBEHHBIC 3aJ1a4H;

CaMOCTOSATETILHO COCTABJIATH IUIAH PEIICHUS PACUETHBIX M KadeCTBEHHBIX
3a/1a4, TUTaH BBIMTOTHEHUS TPAKTUYECKON PabOThI C YIETOM UMEIOIITUXCS PECYPCOB,
COOCTBEHHBIX BO3MOYKHOCTEN U MPEANOYTCHUN;

JIaBaTh OIICHKY HOBBIM CHUTYAIUsIM;

pacMpsATh paMKH Y4eOHOTO TIpeIMETa Ha OCHOBE JIMYHBIX MTPEATIOUTCHUH;

nenaTh OCO3HaHHBIM BBIOOp, aprymMeHTUpPOBaTh ero, OpaTh Ha ce0d
OTBETCTBEHHOCTH 32 PEIICHNUE;
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OLICHMBATh NPUOOPETEHHBIN OIBIT;

CIOCOOCTBOBaTh (POPMUPOBAHUIO M TMPOSIBICHUIO 3PYIULHUA B 001acTH
(bU3UKH, TOCTOSIHHO MOBHIIIATH CBOM 00Pa30BaTENbHBINA U KYJIBTYPHBIN YPOBEHD.

CaMOKOHTPOJ/Ib, IMOLMOHAIbHBII HHTEJJIEKT:

JlaBaTh OIICHKY HOBBIM CHUTYyallUsIM, BHOCUTb KOPPEKTUBBI B JEATEIBbHOCTD,
OLICHMBATh COOTBETCTBHUE PE3YJIHTATOB LIEIISIM;

BJa/J€Th  HaBbIKAMU  [O3HABATEJIBHOM  peQeKCMu Kak  OCO3HaHUs
COBEpIIAEMbIX JIEUCTBUA M MBICIUTENbHBIX TMPOLECCOB, MX PE3yJNbTaTOB H
OCHOBAHUM;

UCIIOJIb30BaTh MPUEMBI pedyieKCHH AJi1 OLIEHKH CUTYallud, BIOOpa BEpHOIO
pelIeHus;

YMETh OIICHUBAaTh PUCKM W CBOCBPEMEHHO MNPUHUMATh PEIICHHS 10 HX
CHUIKEHUIO;

NPUHUMATh MOTHBBI M apryMEHTHl JAPYTUX TPU aHAIU3E PE3yIbTaTOB
NEeSITEeNbHOCTH;

IPUHUMATH ce0sl, TOHUMas CBOU HEJJOCTATKH U IOCTOMHCTBA;

OPUHUMATh MOTHUBBI M apryMeHTHl JPYTUX TpU aHaJIU3e pe3yJIbTaToB
NEeSITEBHOCTH;

pU3HABATh CBOE MPABO U MPABO APYTUX HA OIMIUOKH.

B npornecce nocTukeHus JIMYHOCTHBIX PE3YJIbTATOB OCBOEHUS MPOTPaAMMBI
no ¢u3MKe 1 YPOBHS cpeaHero oOmiero oOpa3oBaHUsA Yy 0O0YyYarOIIHXCS
COBEPIIIEHCTBYETCS HYMOIIMOHATLHBIH UHTEIJIEKT, IIperoIaramun
c(hOopMHUPOBAHHOCTb:

CaMOCO3HaHUs, BKIIIOYAIOIIETO CIOCOOHOCTh MOHUMATh CBOE SMOIIMOHAIBHOE
COCTOSIHWE, BUJCTh HANpaBJICHUS Pa3BUTUSI COOCTBEHHOW AMOIMOHAIBHOUN cephl,
OBITh YBEpECHHBIM B cele;

CaMOPETYJIMPOBaHUsA, BKJIIOYAIOMIEIO CAMOKOHTPOJb, YMEHHUE NPUHUMATh
OTBETCTBEHHOCTh 32 CBOE IMIOBEACHUE, CIIOCOOHOCTh aJanTHPOBAThCS K
AMOIMOHATFHBIM U3MEHEHUSM H MPOSBIATH THOKOCTh, OBITh OTKPHITHIM HOBOMY;

BHYTPEHHEH MOTHUBAIIMU, BKIIOYAIOUIEH CTPEMJICHHE K IOCTUKEHUIO LETU U
ycnexy, ONTUMH3M, WHUIIMATUBHOCTb, YMEHHUE JEWCTBOBATh HMCXOJs W3 CBOMX
BO3MOKHOCTEH;

SMIIATUH, BKIIOYAOLIEH CIOCOOHOCTh MOHUMATh 3MOLIMOHAIBHOE COCTOSIHUE
JIpYTHX, YYUTBIBATH €r0 TIPH OCYIIECTBICHUU OOIICHHS, CIIOCOOHOCTh K
COUYBCTBHUIO U CONEPEKUBAHUIO;

COIMAIbHBIX HABBIKOB, BKJIIOUAIOIINX CIIOCOOHOCTh BBICTPANBATH OTHOIICHUS
C APYTUMU JIOJIbMH, 3a00TUTHCS, MPOSIBIIATH HHTEPEC U pa3periaTh KOHPIUKTHI.
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HPEIMETHBIE PE3YJIBTATDBI

K xonmy oOyuenuss B 10 kjacce mnpeaMeTHble pe3yibTaThl Ha 0a30BOM
YPOBHE JOJIKHBI OTPAXKaTh C(POPMUPOBAHHOCTD Y OOYUAIOIIMUXCS YMEHUM:

JEMOHCTPUPOBATh HA MPUMEPAX POJib U MeCTO (PU3UKU B (HOPMUPOBAHUU
COBPEMECHHOM HAay4YyHOM KAapTUHbI MHUpPa, B PAa3BUTUU COBPEMEHHOW TEXHUKU U
TE€XHOJIOTUH, B IPAKTUYECKOU EATEIBHOCTH JIIOEH;

YUUTHIBATh TpaHUIbl TPUMEHEHHS HU3YYEHHBIX (QU3NUYECKUX MOJENei:
MaTepHalibHas TOUYKa, MHEpIMaIbHas cucTeMa OTcuéra, adCONIOTHO TBEPAOE TENO,
UJCANIBHBIM a3, MOJAEIIM CTPOCHHUS Ia30B, )KUAKOCTEW U TBEPIABIX TEJ, TOYCYHBIN
AIEKTPUUECKUH 3apsil MpU pelieHnH PU3NYECKUX 3a/1a4;

pacno3HaBaTh (pu3nMyeckue ABJICHUS (IIPOLIECChl) U OOBACHITH UX HA OCHOBE
3aKOHOB MEXaHUKH, MOJICKYJSIPHO-KUHETUYECKOW TEOPUU CTPOCHUS BELIECTBA U
JJIEKTPOJAUHAMUKNA:  PAaBHOMEPHOE U  PABHOYCKOPEHHOE  IPSMOJIMHENHOE
JIBUKEHUE, CBOOOJHOE TAJ€HUE TeJ, ABUKEHHE IO OKPY>KHOCTH, HWHEPIIUS,
B3auMojieiicTBUE Tell, AU(Qy3usi, OPOYHOBCKOE JIBUKEHUE, CTPOCHHUE KUIAKOCTEH
U TBEPJBIX TeJl, U3BMEHEHUE 00bEMA TeJl IPU HArpeBaHUU (OXJIaKIECHUH), TEIUIOBOE
paBHOBECHUE, HCIIAPEHHUE, KOHICHCALMs, IUIABJICHUE, KPUCTAIIM3ALUA, KUIICHUE,
BJIQXKHOCTB BO3/yXa, MOBBILICHUE JABICHUS ra3a Py €ro HarpeBaHUU B 3aKPBITOM
COCyle, CBs3b MEXAY IlapaMeTpaMM COCTOSHMS Ta3a B  H30Ipoleccax,
JJIEKTpU3ALUs TEll, B3aUMOJCHCTBUE 3apsA10B;

OINKCHIBATh MEXAaHUYECKOE IBM)KCHME, HCHOJB3Ys (PU3MUYECKUE BEIMYMHBI:
KOOpJAMHATA, IyTh, IIEPEMEILECHUE, CKOPOCTb, YCKOPEHHME, Macca Teja, Cuia,
UMIIYJIbC T€Ja, KUHETUYECKasl YHEPIHs, NOTCHUMAIbHAs JHEPIUsi, MEXaHUYECKas
paboTa, MeXaHHWYecKass MOIIHOCTb; IPU ONHUCAHUU TPABUWIBHO TPAKTOBATh
(u3nYecKUil CMBICI HCHOJB3YEMBIX BEJIWYMH, WX OOO3HAYEHHS] U EIUHMIIBI,
HaXOAUThb (OPMYIIbI, CBA3BIBAIOLIUE NAHHYIO (PU3MUECKYIO BEIMUUHY C JIPYTUMHU
BEJINYNHAMU;

ONMCBHIBATh H3YyYECHHBIE TEIUIOBBIE CBOMCTBA TEJI M TEIUIOBBIE SBICHUS,
UCHONB3ysl (U3MYECKHE BEJIUYMHBI: JaBJICHUWE Tas3a, TemIepaTypa, CpemaHss
KUHETUYECKAsT DHEPrus XaOTUYECKOIO IABMXKEHUs MOJIEKYJ, CPEAHEKBaaApaTUYHasA
CKOPOCTh MOJIEKYJI, KOJMYECTBO TEIUIOTHI, BHYTPEHHsS 3HEprus, padora rasa,
KOA(Q(UIIMEHT TOJE3HOTO JEeHUCTBUS TEIJIOBOIO JIBUraTels; MpPHU ONHUCAHUU
NPaBUJIBHO TPAKTOBAaTh (PU3WYECKUH CMBICH HCHOJB3YEMbIX BEJIMYMH, HX
0003HAUYEHUsT ¥ EOUHUIIBI, HAaXOAUTh (OPMYJbI, CBS3BIBAIOLINE JAHHYIO
(PU3HUYECKYIO BEJIMYMHY C IPYTUMHU BETUYUHAM;

ONMCHIBATH U3YYEHHBIE JIEKTPUUECKHE CBOMCTBA BEIIECTBA U IJIEKTPUUECKUE
ABJICHUS (IIPOLIECCHI), UCIOJIb3Ys (PU3NUECKHUE BEIUYMHBI: JIEKTPUUECKUN 3aps,
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ANEKTPUUECKOE T0JI€, HAMPSKEHHOCTh MOJIS, MOTEHIUAN, PA3HOCTh MOTEHIMAJIOB;
IpU ONHUCAHUM TPABWIBHO TPAKTOBaTh (PUIMYECKUH CMBICT HCHOJIB3YyEMbIX
BEJMYMH, MX OOO3HAYEHHUA M E€JMHHULBI; YKa3blBaTb (POPMYIIbI, CBS3bIBAIOIIME
JaHHYI0 (U3UYECKYIO BEJIMUUHY C APYTUMH BEJIMYMHAMU;

aHANM3UPOBATH (PU3MUYECKUE MPOLIECCHl U SIBJIEHUS, UCHONB3Yys (pusmyeckue
3aKOHBI M MPUHLUIIBL: 3aKOH BceMupHoro tarotenus, |, |1 u 11l 3akonst HeioToHa,
3aKOH COXpaHEHUSI MEXaHWYECKOM DSHEpPruM, 3aKOH COXPAaHEHHs HMITyJbCa,
OPUHLIMIT CYNEPHO3ULMN CUJI, TPHUHIMI PABHONPABUS HHEPLUUATIBHBIX CHCTEM
oTCcuéTa, MOJEKYJISIPHO-KMHETHUYECKYI0 TEOPHIO0 CTPOEHHUS BEILEeCTBA, Ta30BbIe
3aKOHBI, CBSA3b CpeIHEN KMHETHMUYECKOW SHEPrUH TEIJIOBOTO JABMKEHHUS MOJIEKYH C
a0COJIIOTHOM TeMIiepaTypoi, MepBbI 3aKOH TEPMOJMHAMUKH, 3aKOH COXPaHEHUS
ANIEKTPUUECKOro 3apsifa, 3akoH KyloHa, Mpu 3TOM pas3idyaTh CJIOBECHYIO
(bOpMyIHPOBKY 3aKOHA, €r0 MAaTEeMaTHUYECKOE BBbIpaKEHHE M YCJIOBHS (TpaHUIBL,
00J1aCTH) MPUMEHUMOCTH;

OOBSCHATh OCHOBHBIC TPUHLMUIBI JCHCTBUS MalluH, NOpUOOPOB U
TEXHUYECKUX YCTPOMCTB; Pa3iMyaTh yCIOBUS UX 0€30MacHOTO HMCMOJIb30BaHUS B
MOBCETHEBHOM JKU3HH;

BBITMIOJHATh OKCHEPUMEHTHI IO HCCIEJOBAHUIO (PU3HUECKUX SBICHUH U
IPOIIECCOB C HCIOJB30BAaHUEM TNPSIMBIX M KOCBEHHBIX HM3MEpPEHHH, MpU STOM
dopmynupoBaTh mpoOiemMy/3ajady W TUNOTE3y YYEOHOrOo SKCIEPUMEHTA,
coOupaTh YCTaHOBKY M3 MPEMJIORKEHHOTO OOOpYIOBaHUS, IMPOBOJUTH OMBIT H
(bopMynHpOBaTH BHIBOJBL

OCYIIECTBIISITH MPSMbIE U KOCBEHHBIC MU3MEPEHUS (PU3NYECKUX BEIHUWH, TPU
ATOM BBIOUPATH ONTHUMAIBHBIN CIOCOO HM3MEPEHUS M HCIOJIb30BaTh WU3BECTHHIC
METO/IbI OLIEHKH MOTPEIIHOCTEH N3MEPEHUN;

UCCJIEIOBATh  3aBUCUMOCTH  MEXAY  (PU3NYECKUMHM  BEJIMYMHAMHU  C
UCIIOJIb30BAaHUEM MPSAMBIX HM3MEPEHHI, MPU 3TOM KOHCTPYUPOBATH YCTaHOBKY,
(GuKcupoBaTh pe3yabTaThl MOJYYEHHOM 3aBUCUMOCTH (U3MUYECKUX BEJIWYUH B
BUJIe TaONIUIl ¥ TpaUKOB, A€TaTh BEIBOIBI IO PE3yIbTaTaM HCCIICIOBAHUS;

co0ro1aTh npaBuiIa 6€30MacHOro TpyAa MpU MPOBEACHUU HCCIEAOBAaHUMN B
paMKax y4eOHOro SKCIEPUMEHTa, Y4eOHO-MCCIENOBATENLCKON UM MPOEKTHOU
JESITENFHOCTU C MCIOJIb30BaHUEM H3MEPHUTENBHBIX YCTPOWCTB U J1a00OpaTOPHOTO
000pyTI0BaHMS;

pemaTth pacy€THblE 3aJayd C SBHO 33JaHHOM (DU3UYECKOW MOJIEIIbIO,
UCTIONB3Ys (PU3MUYECKUE 3aKOHBI U MPUHIIMIIBI, HA OCHOBE aHAJIM3a YCJIOBUS 3a/1a4uH
BBIOMpaTh (PU3UYECKYI0 MOJEINb, BBIACIATh (U3UUECKHE BEIUYUHBI U (HOPMYIIBL,
HEOOXoIMUMbIE ISl €€ pPEeLIEeHUs, MPOBOAMTH PAcU€Thl U OLIEHUBATh PEAIBHOCTD
MOJIYYEHHOI'0 3HAYEHUS (PU3HUECKON BEJINYUHBI,
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pelIaTh KAYeCTBEHHBIE 3a/1aUl: BHICTPAUBATH JJIOTUYECKU HETPOTUBOPEUUBYIO
LENOYKY pACCYXICHUWA C OMOPOM Ha M3YYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH H
buzndecKue sIBICHUS;

UCIIOJI30BaTh ~ TPU  PEIICHUMH  y4yeOHBIX  3ajay COBpPEMEHHBIEC
MH(OPMAIIMOHHBIE TEXHOJOTHH JJISl TIOUCKA, CTPYKTYPUPOBAHUS, UHTEPIIPETALINU
U TMpeACTaBlIeHUd Y4eOHON M Hay4dHO-TIOMYJSIPHOM MH(POpPMALIUU, MMOTYYEHHOU U3
Pa3IUYHBIX KICTOUHUKOB, KPUTHUECKH aHAJIM3UPOBAThH MOTydYaeMyr0 HH()OPMAIIHIO;

MPUBOAUTH MPUMEPHI BKJIaJa POCCUNUCKUX U 3apYOeKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAyKH, OOBSICHEHHE IPOIIECCOB OKPYXKAIOIIET0 MHpa, B pa3BUTHE
TEXHUKU U TEXHOJIOTUH;

UCIIOJIH30BaTh TEOPETUUYECKUE 3HAHUS MO (PU3MKE B MOBCEIHEBHON >KH3HU
U1l obecniedeHus: 6€30MacCHOCTH MPU OOPAIICHUH C TPUOOPAMHU U TEXHUYECKUMU
YCTPOUCTBAMU, JJII COXpPAHEHUS 3JI0POBBS M COOJIOJICHUS HOPM DKOJIOTHYECKOTO
MOBEJICHUS B OKPY>KaIOIIEH cpenie;

paboTaTh B TPYIINE C BBHIIOJHEHUEM Pa3JIMUHBIX COIHAIBHBIX POJICH,
IJIAHUPOBATh PabOTy TPYMIbI, PAUOHAIBHO pPaCHpeaesisiTh OOSI3aHHOCTH U
IJIAaHUPOBATh JEATEIIbBHOCTh B HECTAHJAPTHBIX CUTYyalUsAX, aJICKBATHO OLICHUBATH
BKJIAJ] KaXKJ0TO U3 YYACTHUKOB I'PYIIIHI B PEIICHUE PACCMATPUBAEMOM MPOOIIEMBI.

K konny oOyuyenuss B 11 kuacce mnpeameTHbIe pe3ysibTaThl Ha 0a30BOM
YpPOBHE JOJIKHBI OTPaXKaTh CHOPMUPOBAHHOCTD Y OOYHAIOIIMUXCS YMEHUM:

JEMOHCTPUPOBATh HA TMPHUMEPAX POJb U MECTO (PU3UKH B (HOPMUPOBAHUU
COBPEMEHHOM HAy4YHOM KApTUHBI MHUpPA, B PA3BUTUHU COBPEMEHHOW TEXHUKH H
T€XHOJIOTUM, B TMPAKTHYECKON EATEIBbHOCTH JIOAECH, LEITOCTHOCTh M E€IMHCTBO
br3MYeCcCKOl KapTHHBI MHPA;

YUUTHIBATh TPAHUIBl TPUMEHEHHS W3YYEHHBIX (PU3NUYECKUX MOJENeH:
TOYEYHBIN IJNEKTPUUCCKHUMN 3apsl, JTyd CBETA, TOYCUHBIM UCTOYHUK CBETA, siJICpHAs
MOJIeNIb aTOMa, HYKJIOHHAs MOJENb aTOMHOIO Siapa MPHU perieHUuH (PU3NIECKUX
3a7a4;

pacno3HaBaTh (pU3NYECKUe SABICHUS (MIPOIECCHI) U OOBICHATH UX HA OCHOBE
3aKOHOB AJIEKTPOJUHAMUKHA U KBAHTOBOW (DMBHKU: DIEKTPUUYECKAs MTPOBOJUMOCTD,
TEIUIOBOE, CBETOBOE, XMMHUYECKOE, MArHUTHOE JECHUCTBUS TOKA, B3aMMOACHCTBUE
MAarHUTOB, JJICKTPOMAarHUTHas WHAYKIHWS, JEUCTBHE MAarHUTHOIO IO Ha
MPOBOJHUK C TOKOM MW JIBMXKYILIUMWUCS 3apsii, AJIEKTPOMAarHUTHBIE KoJieOaHUs U
BOJIHBI, MPAMOJMHEWHOE PACIPOCTPAHEHUE CBETA, OTPAXKEHUE, NPEJIOMIICHUE,
uHTeppepeHnusi, audpakuus W TONApU3alUsg CBETa, JHCIEPCUsS CBETa,
dbotoanexkrpuueckuit 3hdext (poTordhdekT), cBEeTOBOE NaBiIeHNUE, BOSHUKHOBEHHE
JIMHENYaTOro CIEKTpa aroMa BOJOPOJA, €CTECTBEHHas W HWCKYCCTBEHHasd
PaIHOAKTUBHOCTb;
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OMUCHIBATh U3YYEHHBIE CBOMCTBA BeIlIeCTBa (DJIEKTPUUYECKHUE, MAarHUTHBIE,
ONTUYECKUE,  DJICKTPUYECKYIO  MPOBOJUMOCTH  Pa3IUYHBIX  Cpel) U
AJIEKTPOMArHUTHBIE SIBJIEHUS (TIPOILIECChI), HCMOIb3YsAd (DU3NUECKUE BEIUYUHBI:
ANIEKTPUUYECKUI 3apsij, Cujla TOKa, DJEKTPUUECKOE HAMPSIKEHUE, DJIEKTPUUECKOEe
CONPOTHUBIICHUE, PA3HOCTh MOTEHIIMAJIOB, SJEKTPOABIDKYIAs CHUJia, padoTa TOKa,
WHIYKIMST MarHUTHOTO TMojs, cwia Awmmepa, cuia JlopeHia, WHIYKTUBHOCTh
KaTYIIKW, SHEPrus AJIEKTPUYECKOr0 U MArHUTHOTO TMOJIEH, MEepHoJ M YacToTa
KojeOaHuil B KojeOaTeJbHOM KOHTYpe, 3apsji W CWia TOKa B TIpoliecce
FapMOHUYECKUX JJIEKTPOMArHUTHBIX KoJieOaHui, (OKYCHOE pacCTOsSHHE U
ONTHYECKasl CHUJIa JIMH3bI, NPHU OIMHUCAHUM TMPABWIHHO TPAKTOBATh (HHU3UUECKUI
CMBICI HCIIOJB3YEMbIX BEJIWYMH, HX OOO3HAYECHUS U €JAUHUIILI, YKa3bIBaTh
dbopMynbl, CBS3BIBAIOIIME JAaHHYK (U3WYECKYH0 BEIWYHUHY C JPYTUMH
BEIIMUNHAMH,

OTMHUCHIBATh H3YUYCHHBIC KBAHTOBBIC SIBJICHUS M TIPOLECCHI, HCIOIb3Ys
dbu3uYecKre BEIUMYHMHBI: CKOPOCTh JJICKTPOMArHUTHBIX BOJIH, JIJTMHA BOJHBI U
4acTOTa CBETa, SHEPTrUsl U UMIYJbC (DOTOHA, IEPHOJT TIOJTypacaja, SHEPTUs CBSI3U
ATOMHBIX SJIep, NPH OINMHCAHWHM TPABUJIBHO TPAKTOBaTh (U3UYECKUU CMBICI
UCITOJIb3YEMBIX BEIMYMH, WX O00O03HA4YCHUsS W EIUHUIIBI, YKa3bIBaTh (POPMYIIBI,
CBS3BIBAIOIINE JIAHHYH (U3UMYECKYI0 BEJIMYMHY C JPYTUMU BEJIUMYHWHAMH,
BBIYHCIISITH 3HAUCHUE (DU3NUECKON BEIIMYHMHBI,

aHAJM3UPOBATh (PU3HMYECKHUE MPOIECCHl U SBICHUS, UCIOIb3Yys (Ppu3nueckue
3aKOHBl M TMPUHLMIBL: 3aKOH OMa, 3aKOHBI MOCJIEI0BATEILHOIO0 U MapajlieIbHOTO
COCIMHEHUsI MNPOBOJHMKOB, 3aKOoH J[oynsa—JleHla, 3aKOH 3JIEKTPOMArHUTHOM
WHJYKIIMY, 3aKOH MPSIMOJIMHENHOTO paclpOCTPAHEHHUsI CBETA, 3aKOHbI OTPAKECHUS
CBETa, 3aKOHBI MPEJIOMJICHUS CBETa, YpaBHEHHE ODWHIITEHHa 111 GoTtodrddekra,
3aKOH COXPAHEHUS JHEPruu, 3aKOH COXPAHECHHUS MMITYJIbCa, 3aKOH COXpaHCHUS
AJIEKTPUYECKOTO 3apsifia, 3aKOH COXPAHEHHS MacCOBOTO 4YHCia, MOCTyJaThl bopa,
3aKOH PaJlOaKTHBHOIO pacmajaa, IIPH 3TOM pa3IndaTh CJIOBECHYIO (DOPMYIHPOBKY
3aKOHA, €ro MaTeMaTHYEeCKOE BBIpAXKEHHE U YyCIOBHS (TpaHUIIBI, OO0JIACTH)
MIPUMEHUMOCTH;

OmpeAessaTh HAMPABICHUE BEKTOPA MHAYKIIMM MAarHUTHOTO TOJIs TPOBOAHUKA
C TOKOM, CuJIbl Amriepa u cuisl JIopeHna;

CTPOUTh M OMNHUCHIBATh H300paXKEHHE, CO3/]aBa€MOE€ TUIOCKUM 3E€PKaJioM,
TOHKOM JTUH30M;

BBITIOJIHATh JKCIIEPUMEHTBI 110 HCCICIOBAHUIO (U3UYCCKUX SBICHHH U
MPOIIECCOB C HCIOJIb30BAHUEM TMPSAMBIX M KOCBEHHBIX HM3MEPEHHUN: MPU STOM
dbopMmynupoBaTth IMpoOIEeMy/3amadyy W THIOTE3y Y4eOHOro HKCIEPHUMEHTA,
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coOMpaTh YCTAHOBKY W3 MPEJI0KEHHOTO O0OpYyAOBaHHUS, MPOBOJIUTH OMNbBIT U
dbopMyIHUpPOBATH BHIBOJIBI;

OCYIIECTBIISITh MPSIMbIE U KOCBEHHBIC U3MEPEHUS (PU3NUECKUX BEJIUYMH, MPU
ATOM BBIOMpPATh ONTUMAJLHBIA CIOCOO M3MEPEHMS M MCIOJIb30BaTh H3BECTHBIC
METO/IbI OLIEHKHU IOTPELIHOCTEN U3MEPEHUH;

UCCJIEIOBAaTh 3aBUCUMOCTH (DU3UYECKUX BEIUYMH C UCIOJIb30BaHUEM
NpSIMBIX  U3MEPEHUN: TPU O3TOM KOHCTPYHUPOBATh YCTAHOBKY, (PUKCHUPOBATh
pe3yabTaThl MOJTYYCHHOW 3aBUCUMOCTH (U3WYECKUX BEIWYUH B BHUJAC TaOIHI] U
rpaduKoB, JIeJIaTh BHIBOJIBI IO PE3yJIbTaTaM HCCIICI0BAHUS;

coOJiro1aTh MpaBwia 0€30MacHOro TpyjAa MpU MPOBEJACHUU UCCIEIOBAHUN B
paMKax ydeOHOTro DJKCIEPUMEHTa, Yy4eOHO-HCCIETOBATENIbCKOM W TMPOEKTHOU
JESATeIbHOCTH C MCTOJIb30BAHHEM H3MEPHUTEIBHBIX YCTPOUCTB M J1aOOPATOPHOTO
000py10BaHMS;

pemars pacy€THBIE 3aJa4¥l C SIBHO 3aJaHHOW (DU3WYECKOW MOJIEIbIO,
UCTIONB3Ysl (PU3MYECKHE 3aKOHBI M TIPUHIIUIIBI, HA OCHOBE aHAJIM3a YCJIOBHS 3aa4H
BBIOMpPATh (U3UYECKYIO MOJICINb, BBIICIATh (PU3HMUECKUE BEIHMYMHBI U (POPMYJIBI,
HEOoOXOUMBIE ISl €€ pelleHUs, MPOBOAUTHh PACUETHl U OLIEHUBATh PEATBHOCTD
MOJIYYEHHOT'0 3HAYeHUsI PU3NYECKON BETUUNHBL

pemaTh KaYeCTBEHHbBIE 3a/1a4i: BBICTPAUBAThH JIOTUYECKH HEIPOTUBOPEUUBYIO
LEMOYKY PpacCYXIEHUW C OMNOpOl Ha M3yYECHHBIE 3aKOHBI, 3aKOHOMEpPHOCTU U
buznueckue siBICHMUS;

UCIIONIb30BaTh ~ MPU  pEIIeHWH  y4yeOHBIX  3a7ad COBPEMEHHBIE
MH(GOPMAIIMOHHBIE TEXHOJOTUM JJISl TIOUCKA, CTPYKTYPUPOBAHUS, UHTEPIPETALIUH
U TIpECTaBJIeHUs Y4eOHOW M HAyYHO-TIOMYJISIpHOW MH(pOpPMAIUH, TTOTYyUYEHHOU W3
Pa3TUYHBIX HICTOYHUKOB, KPUTUYECKU aHATTU3UPOBATH MOTy4aeMyt0 HHPOPMAIIUIO;

OOBSCHATh TPHUHIIUIBI JACHCTBUS MAIIUH, MPUOOPOB U TEXHUUYECKHUX
YCTPOKNCTB, pa3indaTh yCIOBUS UX O€30MACHOTO HUCIOIH30BAHUS B MOBCEIHEBHOMN
KU3HU,

IPUBOJUTH MPUMEPHI BKIAJa POCCUUCKUX U 3apyOeKHBIX YUEHBIX -(DU3UKOB B
pa3BUTHE HAyKd, B OOBSICHEHHE IPOLIECCOB OKPYXAIOIIEr0 MHUpa, B pPa3BUTHUE
TEXHUKH U TEXHOJIOTUH;

UCIIOJIb30BaTh TEOPETUUYECKHE 3HAHUS MO (U3WKE B MOBCEIHEBHOHN KU3HH
U1sl obecriedeHus: 0€30MacHOCTH MPU OOpaIllEHUH C TPUOOpPAMHU M TEXHHUYECKUMU
YCTPOMCTBAMHU, JJISI COXPAHEHHUS 3I0POBbS U COOJIOJICHHUS] HOPM 3KOJOTHYECKOTO
MOBEJICHUS B OKPYKAIOIIEH CPEIE;

paboTaTh B TpYINE C BBIIOJHEHUEM PA3JIMYHBIX COLMAIBHBIX POJIEH,
IJIAaHUPOBaTh pabOTy TPYHIbl, PalUMOHAIBHO pACHpPENesaTh OOS3aHHOCTH U
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IJJAHUPOBAThH JIESITENBHOCTh B HECTAHIAPTHBIX CUTYAlHsX, aJ€KBATHO OLICHUBATH
BKJIJl K&KJIOT0 U3 YYACTHUKOB IPYIIIbI B PEIIEHUE pacCMAaTPUBAEMON MPOOIEMBI.



TEMATHUYECKOE IINTAHUPOBAHUE
10 KVIACC
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HaumeHoBaHue pa3ie/ioB U TeM

KoaunuyecTBo 4acoB

DJIeKTpOHHbIe (LN (PPOBbIE)

Ne i/ KonTtpoJbHbie
NMPOrpaMmblI Bcero o0pa3oBaTejibHbIE PeCYpPChI
padoTsl
Paznea 1. ®PUBUKA U METO/JIbI HAYUYHOI'O ITIO3HAHUSA
bu6moreka [IOK
1.1 ) 2
W3HRA 1 METOMp! HAYTHOTO NOSHAHHA https://m.edsoo.ru/7f41bf72
Hroro mo pazgeny 2
Paznen 2. MEXAHUKA
bu6moreka [IOK
21 Kuniemaritka > 0> https://m.edso0.ru/7f41bf72
bu6moreka [IOK
22 flunamitia ! https://m.eds00.ru/7f41bf72
bu6mmoreka [JOK
2.3 3aKOHBI COXPAHECHHS B MEXaHHUKE 6 0,5 httos://m.edsoo.ru/7FALDF72
Utoro mno pazneny 18
Paznen 3. MOJIEKYJISAPHASA ®U3UKA U TEPMOJIUHAMHUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 9 bubnunoreka [JOK
' TEOPUH https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
3.2 10 0,5
OCHOBBI TEPMO/MHAMMKH https://m.edsoo.ru/7f41bf72
33 ArperaTHbl€ COCTOSIHMSI BEILIECTBA. 5 bubnuorexa [IOK

®da3oBbIe Mepexo bl

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
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Hroro no pazgeny 24
Paznen 4. DJIEKTPOAUHAMMUKA
bu6mmoreka [IOK
. 1
41 UeKTpoCTaTH 0 https://m.edsoo.ru/7f41bf72
[TocTosiHHBIN 3neKTpUYECKUiA TOK. TOKHM B bubnuorexa [JOK
4.2 10 1
pa3IMYHBIX Cpeax https://m.edso0.ru/7f41bf72
Hroro mo pazueny 20
PesepBHOE Bpems 4
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 2,5



https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
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11 KIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne /it HanmeHoBaHMe pa3je/ioB U TeM (uu¢posrIe)
) IporpaMMal Bcero KoHTpoJbHbIe padoThI o0pa3oBaTe/bHbIE
pecypchl
Paznea 1. JIEKTPOJINHAMUKA
11 MaruauTHO€ 1oJie. DIEeKTPOMArHUTHAS 11 05 bubmuorexa [JOK
' WHTYKIIAS ’ https://m.edsoo.ru/7f41c97c
Hroro no pazneny 11
Pa3nen 2. KOJIEBAHUS U BOJIHBI
21 MexaHn4eCcKUe U JIEKTPOMArHUTHBIE 9 bubnuoreka [IOK
' KoJIe0aHus https://m.edso0.ru/7f41c97¢c
29 MexaHn4ecKHe U JIEKTPOMArHUTHBIC 5 05 bubnuoreka [IOK
' BOJIHBI ’ https://m.edsoo.ru/7f41c97¢c
bu6mmoreka [JOK
23 Onritia 10 https://m.edsoo.ru/7f41c97¢
Utoro no pazneny 24
Pa3zaen 3. OCHOBBI CHELIMAJIBHOM TEOPUU OTHOCUTEJBHOCTH
OCHOBBI cIEMATIBHOW TEOpUU bubnuoreka [JOK
3.1 4 0,5
OTHOCHUTEJILHOCTH https://m.edso0.ru/7f41c97c
Uroro mo pazneny 4
Pa3znen 4. KBAHTOBASI ®U3UKA
4.1 ONeMEHThl KBAHTOBOM ONTUKU 6 bu6mmoreka [JOK



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/7f41c97c

bu6mmoreka [{OK
4.2 4
Crpoetiiie atoma https://m.edsoo.ru/7f41c97c
bubmmoreka [{OK
4. A
3 TOMHOS PO > https://m.edso0.ru/7f41c97c
Hroro no pazgeny 15
Pa3nea 5. 9JIEMEHTBI ACTPOHOMHUU U ACTPO®U3UKHN
bu6moreka [IOK
A 7
5 DneMEeHThl aCTPOHOMHUU U aCTPOPU3UKU 0,5 httos://m.edsoo.ru/7f4197c
Hroro no pazneny 7
Pazgen 6. OBOBIIAIOIIEE IOBTOPEHHUE
bu6mmoreka [IOK
0.1 Oboburaromee nosropetie 3 https://m.edso0.ru/7f41c97¢c
Hroro mo pazgeny 3
PezepBHOE Bpemst 4
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 2



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

IHOYPOYHOE IIVIAHUPOBAHHUE
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10 KJIIACC
KosmmuecTBo yacos DJIeKTPOHHbIE
Newm/m | Tema ypoxa KourtpoJabhbie wipposrIe
Bcero o0pa3oBartejibHbIE
padoTsbI pecypebi
1 ®dusuka — Hayka o npupoje. Hayunsie 1 bubnuorexa [JOK
METO/Ibl IO3HAHMS OKPYKAKOIIETO MUpa https://m.edsoo.ru/ff0c32e2
Ponb u mecTo ¢usuku B opMUpOBaHUM
2 COBPEMEHHOM anquﬁ K(sz;I/IHS MHUpa, B 1 Bubamorexa [IOK
. . https://m.edsoo.ru/ff0c33e6
MPAKTUYECKOU JIeATETLHOCTH JIFO/ICH.
Mexannueckoe OBMKEHHUE.
3 OTHOCHTENBHOCTh MEXaHUUYSCKOTO 1 bubnuorexa [JOK
nBrokeHusd. [lepemenienue, CKOpoCTh, https://m.edsoo.ru/ff0c3508
YCKOPEHHE
4 PaBHOMEpHOE NPAMOJIMHENHOE IBHKCHUE. 1 bubnuoreka [JOK
https://m.edsoo.ru/ff0c3620
5 PaBHOYCKOpEHHOE NPSIMOIMHEWHOE 1 05 bubnuoreka [JOK
nBrokeHue. CtapToBas IMarHOCTHKA. ' https://m.edsoo.ru/ff0c372e
5 CBoOoaHoe majieHre. Y CKopeHue 1 bubmuoreka [JOK
cBOOOIHOTO MaIcHUs https://m.edsoo.ru/ff0c39cc
5 KpuBosmHueiinoe nBuxenue. JBrxenue 1 bu6mmoreka [JOK
MaTepuaIbHON TOYKHU 10 OKPYKHOCTH https://m.edsoo.ru/ffOc3ada
8 [Ipunuun otHOCUTENbHOCTHU ["anunest. 1 bu6moreka [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

37

NuepunaneHbie cuctemsl oTcuera. [lepBbii
3akoH HrproToHa

https://m.edsoo.ru/ff0c3be8

Macca tena. Cuia. [IpuHuun cynepno3unmu

9 cui1. Bropown 3akon HeroTona s 1 bubnmorexa LOK
- DTOpOH 38 https://m.edso0.ru/ffoc3bes
MaTepuaIbHOU TOUKU
10 Tperun 3akoH HproTOHA 119 MaTepUaIbHbBIX 1 bubnuotexa [JOK
TOYEK https://m.edsoo.ru/ff0c3be8
11 3aKkoH BCEMHUPHOTO TAroteHus. Cumna 1 bubnuoreka [IOK
TskecTu. [lepBasg KocMHuueckass CKOpOCTh https://m.edsoo.ru/ff0c3d00
bu6moreka [IOK
12 Cuia octu. 3akoH I'yka. Bec tena 1
yipyr y https://m.edsoo.ru/ff0c3el8
Cuna tpeaus. Kosddunuent tpenns. Cuiaa
13 COII OTzIBJ'IeHI/ISI I (11)/1(1),HBI/I>KCHI/II/II) Teja B 1 bubmmorexa LOK
P P https://m.edsoo.ru/ff0c3f76
JKHIKOCTH WJIH Ta3e
[TocTymarensHOE U BpaIaTeIbHOE
14 JBIKEHHUE a0COJIFOTHO TBEPJIOTO Tea. 1 bu6mmoreka [JOK
Mowment cuisl. [1nedo cunpl. YciaoBus https://m.edsoo.ru/ff0c41a6
paBHOBECHS TBEPAOTO TeNa
NmMnynbc MaTepralbHOM TOYKH, CHCTEMBI
15 MaTepUalbHbIX TOYEK. VIMITyJIbC CUIIBI. 1 bubnuorexa LIOK
3aKOH COXpaHEHHUs UMITyJIbca. PeakTuBHOE https://m.edsoo.ru/ff0c43d6
NBIDKEHUE
Pabora 1 morHOCTE critbl. KuHeTnueckas
16 DHEPrUsl MaTepUaAILHON Touku. TeopeMma 00 1 bubmorexa [IOK
p p o p https://m.edsoo.ru/ff0c4502
W3MEHEHUU KMHETUYECKOW SHEPTUU
bubnunoreka IIOK
17 [lorenunanesHas sHeprus. [loTeHunanpHas 1 1

https://m.edsoo.ru/ff0c461a



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
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SHEPTHs yrnpyro aeGopMupoBaHHONW
npyxuHbl. [loTeHIManpHas sHeprus Tena
BOJIM3H IOBEPXHOCTH 3eMIIH

18

HOTGHHI/IaJII)HI)IC 1 HCTIOTCHIUMAJIbHBIC CUJIBI.

CBs13b paOOTHI HEMTOTEHITUATBHBIX CHIT C
M3MEHEHUEM MEXaHUYECKOW SHEPTUU
CUCTEMBI TeJ. 3aKOH COXPaHEHUS
MEXaHUYECKOU YHEPTUH

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

19

JlabopaTtopHnas pabota «lccnenoBanue
CBs3U pa6OTI)I CHUJIbI C UBMCHCHUEM
MEXaHWYECKOW PHEPTUHU TeJla Ha PUMEPE
PacTsHKEHHS PE3UHOBOTO JKT'yTa)

20

Pemenne 3agau. KontponbHas paborta mo
teme «Kunemaruka. Jlunamuka. 3aKoHbI
COXpaHEHUs B MEXaHUKE)

0,5

bu6moreka [IOK
https://m.edsoo.ru/ff0c4b74

21

OcHOBHBIE TIOJIOKEHUSI MOJICKYJISIPHO-
KMHETUYECKON Teopuu. bpoyHOBCKOE
newkenne. Juddysus

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

22

XapakTep ABHKEHUS U B3aUMOJICHCTBUS
4acTHI] BemecTBa. Moiesd CTPOCHHS ra30B,
KUJKOCTEH U TBEPABIX TEI

23

Macca monekyn. KonnuectBo BeriecTsa.
[TocrosinHas ABoraapo

24

TermmoBoe paBHOBecue. Temneparypa u e€
n3mepenue. [lkana remneparyp Llenbcus

25

WUneanpusrii raz 8 MKT. OcHOBHOE
ypaBHeHue MKT

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c4fde



https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2
https://m.edsoo.ru/ff0c4fde
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AOcoJroTHasl TeMIiepaTypa Kak Mmepa

26 CpeaHEN KUHETUYECKON SHEPIUU JBUKECHUS 1 bubnuotexa [JOK
MOJIEKYJ. YpaBHeHUEe MeHieneeBa- https://m.edsoo.ru/ff0c511e
Kitaneiipona

27 3akoH [lanpToHa. ['a30BbIC 3aKOHBI 1
JlabopaTtopHnas pabota «lccnenoBanue

28 3aBHCHMOCTH MEXIY MapaMeTpaMu 1
COCTOSIHUS Pa3peKEHHOTO ra3ay

29 H3omporiecchl B U1€allbHOM ra3e u ux 1 bu6moreka [IOK
rpaduueckoe npeacTaBieHNue https://m.edsoo.ru/ff0c570e
BryTpeHnHss dHEprus TeEpMOINHAMAYECKOU
CUCTEMBI U CIIOCOObI €€ N3MEHEHUS.

30 KonnuecTBo TemioTe! u padbora. 1 Bubmmorexa [IOK

https://m.edsoo.ru/ff0c5952
BuyTpeHHss dHEprus 0THOATOMHOTO
HJICabHOTO Tra3a

bu6mmoreka [JOK

31 Bugs Temonepesan 1 https://m.edsoo.ru/ff0c5c36
VenbHasg TEIIOEMKOCTD BEIIECTBA.

32 KonnuecTBo TEIIOTHI MpH TEIIoNepeaye. 1 bubmmorexa [IOK

. https://m.edsoo.ru/ff0c5c36
AnmnabaTHbIi mpoiiecc

33 [TepBrIit 3aKOH TEPMOJUHAMUKU U €TO 1 bubnuoreka [JOK
MPUMEHEHHE K U30Mpolieccam https://m.edsoo.ru/ffOc5efc

34 HeoOpaTtumocTs npoieccoB B IpUpoe. 1 bubnuorexa [IOK
Bropoit 3ak0oH TepMOAMHAMUKA https://m.edsoo.ru/ff0c6230

35 [Ipunuun neiictus u K111 rennoBoit 1 bu6mmoreka [JOK

MalllnHbI

https://m.edsoo.ru/ff0c600a



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
https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a
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36 Hukn Kapno u ero KIT/] 1
37 DKoorudeckue mpooIeMbl 1
TETUIOIHEPTETHKHI
38 O6o06maromuii ypok «MoJteKyJspHas 1 bubnuotexa [JOK
¢uzuka. OCHOBBI TEPMOIUHAMUKIY https://m.edso0.ru/ff0c6938
Pemenue 3agau. Kontponbhas pabora mo
39 teMe «MouekymsipHas puzrka. OCHOBBI 1 0,5 bubmorexa HOK
Y ' ’ https://m.edsoo.ru/ff0c6a50
TEPMOTUHAMUKI)
40 [TapooOpazoBaHue 1 KOHJIEHCAIHSI. 1 bubnuoreka [JOK
Hcnapenne n kunenue https://m.edsoo.ru/ff0c63b6
41 AOCo0THAs ¥ OTHOCHUTEIIbHAS BIIAXKHOCTH 1 bu6moreka [IOK
Bo3ayxa. HacelieHnusri nap https://m.edsoo.ru/ff0c64d8
Trepnoe Teno. Kpucrammyeckue u
amopdHbIe Tena. AHU30TPOITHS CBOWCTB bubnuoreka [IOK
42 1
KpHCTaIOB. JKuJIKHe KPpUCTAIIIBI. https://m.edsoo.ru/ff0c65f0
CoBpemMeHHbIE MaTepuabl
43 [InaBnenue u KpucTauM3anus. Y aenabHas 1 bubnuoreka [JOK
TerioTa raByieHus. Cyonmumarus https://m.edsoo.ru/ff0c6708
bubnuoreka [JOK
44 0 1
¥/PABHEHIE TEILIOBOTO danatica https://m.edsoo.ru/ff0c6820
45 DnexTpusaius Tel. DINeKTPUIECKUH 3apsil. 1 bubnuoreka [JOK
JIBa BUJ1a SJIEKTPUUECKUX 3apsII0B https://m.edsoo.ru/ffOc6bcc
[TpoBOTHUKH, AUANEKTPUKU U
46 H(I))J'I ﬂOBO HIfKI/I 3aK(I:H COXpaHEeHUs 1 bubmmorexa [JOK
YHPOBOZA ) P https://m.edsoo.ru/ff0c6bcc
ANEKTPUIECKOTO 3apsia
47 B3aumonencrsue 3apsnoB. 3akoH Kynona. 1 bubnuoreka [IOK



https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6bcc
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41

To4eUHBIN IIEKTPUYECKHUH 3apsif

https://m.edsoo.ru/ff0c6ced

Hanpsisk€HHOCTB 2IEKTPUYECKOTrO MOJIS.

bu6mmoreka [{OK

48 HpI/IHIVII/IH cynepnomun.l'/l AIEKTPUYECKUX 1 httos://m.edsoo.ru/FOCEdF2
nosier. JIMHUY HanpsHKEHHOCTH
49 PaboTa cui snexkTpocTaTHuecKoro moJsi. 1 bubnuotexa [JOK
IToTenmman. Pa3HOCTh MOTEHIIMAIOB https://m.edsoo.ru/ffOc6f00
[TpOBOTHUKH U TUAJICKTPUKH B
50 AEKTPOCTATHYECKOM IT0JIE. 1 brbmmorexa [OK
https://m.edsoo.ru/ff0c7018
JlusnexTprdeckas IPOHUIIAEMOCTh
. bubnuorexa [JOK
51 OnexkrpoeéMkocTb. KoHnmencarop 1 httos://m.eds00.ru/fOCT126
59 DIIEKTPOEMKOCTH MIJIOCKOI0 KOHJEHCATOPA. 1 bubnuorexa [JOK
DHeprus 3apsHsKeHHOTO KOHAEHcaTopa https://m.edsoo.ru/ff0c72c0
53 JlabopaTtopHnast pabota "3mepenue 1
AIEKTPOEMKOCTH KOHAEHcaTopa"
[IpunIun neicTBUSA U MPUMEHEHUE
54 KOHJICHCATOPOB, KOIMMMPOBAJILHOTO ammapara, 1
CTPYHHOTO MPUHTEPA. DIEKTPOCTATHYECKAS
3ammuTa. 3a3eMJICHHE JIEKTPOIPpUOOpOB
DIEKTPUYECKUN TOK, YCIIOBHS €T0
55 cymecrBoBanus. [loctosuubiil Tok. Cuna 1
toka. Hanpsbxenue. ConpoTtuBieHue. 3akoH
Owma ans ydacTka 1enu
[TocnenoBarensHOE, TapauIeaIbHOE,
bu6mmoreka [JOK
56 CMEUIaHHOE COEIMHEHNE MTPOBOIHUKOB. 1

JIaGopatopHas pabota «3yuenue

https://m.edsoo.ru/ff0c74f0



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
https://m.edsoo.ru/ff0c74f0
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CMCHIAHHOTO COCAMHCHUA PE3UCTOPOBY»

57

PaboTa 1 MOITHOCTH MEKTPHUYECKOTO TOKA.
3akon Ixoyns-Jlenna

bu6mmoreka [{OK
https://m.edsoo.ru/ff0c7838

58

3axoH Oma Juis MOJIHOM (3aMKHYTOI)

aneKTpudeckoi nenu. Koporkoe 3ambIkaHueE.

JlabopaTtopnas padora «M3mepenne 3/C
HCTOYHHKA TOKA U €0 BHYTPCHHCT O
COTIPOTHBIICHUS

bu6morteka [IOK
https://m.edsoo.ru/ff0c7ae0

59

Pemenue 3anau. KontposabHas paborta no
Teme «Inekrpocratuka. [locTosaHHbII
JNEKTPUYECKUHN TOK.»

0.5

bu6moreka [IOK
https://m.edsoo.ru/ff0c8a8a

60

DJIEKTPOHHAs MPOBOJIUMOCTb TBEPIBIX
METAJUIOB. 3aBUCUMOCTb COITPOTHUBIICHUS
METAJUIOB OT TEMIIEPATYPBHI.
CBepXnpoBOAUMOCTh

61

DIJIEKTPUYECKUHU TOK B BakyyMe. CBOUCTBA
AJIEKTPOHHBIX ITYYKOB

62

[TonynpoBoAHUKH, UX COOCTBEHHAS U
IpuUMecHast mpoBoguMocTb. CBorcTBa P—N-
nepexojia. [lomyrnpoBoIHUKOBBIE TPHUOOPHI

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

63

DIEKTPUYECKUH TOK B pPaCTBOpax U
pacruiaBax 3JeKTPOJIUTOB.
DIEeKTPOIUTHYECKAs! JUCCOLMALIMS.
DNeKTpoan3. DIEKTPUUECKUH TOK B raszax.
CaMoCTOATENbHBIN U HECAMOCTOATENbHBIN
pa3psa. Monnus. [1nasma

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c82ba

64

DreKTpuuecKkue npudopsl U yCTPOICTBa U

bu6mmoreka [JOK



https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c82ba

43

UX MpaKkTH4YecKoe npumeHenue. [Ipasua
TeXHUKHU Oe3omacHocTr. O00O0IarOIIHit
YpOK «nekTpoauHamuka». KoHTposibHas
paboTa mo Teme "DieKTpoArHAMHUKA"

https://m.edsoo.ru/ff0c86fc

65 Hrorosoe nmoBTropenue 3a kype 10 kmacca 1 0.5 Et?;i?;g:;sigr?}f{ﬂc%be

66 Hrorosoe moBTopenue 3a kype 10 kmacca 1 E;i?;g:;ig :3/If<-f0C8C56

67 Hrorosoe noropenue 3a kypc 10 knacca 1 l:;i?;;t;ig S/Iif()c84ae

68 Hrorosoe noropenue 3a kypc 10 kacca 1 Eggﬁ?:;ig r(S/I:fngfGC
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 2,5



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

11 KVIACC

KoaunuyecTBo 4acoB

DJIeKTPOHHBbIE HH(POBHIE
o0pa3oBaTe/bHbIe pecypchl

Ne i/ Tema ypoka
Beero KonTtpoJbHbie
padoThbI

[TocTostHHBIC MAarHUTHI U UX

1 B3auMo/jieiicTBe. MarautrHoe 1oJie. 1 bu6mmoreka [IOK
Bekrop marHuTHON MHAYKIMH. JIMHUM https://m.edsoo.ru/ff0c9778
MAarHUTHOW WMHIYKIIHH
MarauTHO€ 10JIe TPOBOTHHUKA C TOKOM.

2 OmnpiT Opcrena. Bzanmoaeiictue 1 bubmmorexa TIOK

https://m.edsoo.ru/ff0c98fe

MIPOBOTHUKOB C TOKOM

3 JlabGopaTtopHnas pabora «3y4yeHue 1 bubnuoreka [IOK
MAarHUTHOTO TOJISt KATYIIKH C TOKOM) https://m.edsoo.ru/ff0c98fe
JlelicTBME€ MarHMTHOTO TOJISl HAa MTPOBOJHUK

4 ¢ TokoMm. Cuna Amnepa. JlaboparopHas 1 bubnuoreka [JOK
pabora «VccnenoBanue AeUCTBUS https://m.edsoo.ru/ff0c9ac0
MMOCTOSTHHOTO MarHWTa Ha PaMKy C TOKOMY
JlelicTBME€ MarHMTHOTO TOJIST HA

5 JBUKYILYIOCA 3apsDKeHHYI0 yactuny. Cuna 1 bubmorexa HOK

https://m.edsoo.ru/ff0c9df4

Jlopenma. PaboTa cwibl Jlopenia
OnekrpoMarHuTHas HHAYKIUs. [lotok

5 BEKTOpa MarHuTHOW nuaykuuu. J/C 1
WHIYKIUU. 3aKOH AJIEKTPOMArHUTHOM
uHaykuuu Papazaest

7 JIaGopatopHas pabota «VccienoBanue 1 bubnuoreka [IOK



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

45

SABJICHHUA BHCKTpOMaFHHTHOﬁ HHAYKIOUN

https://m.edsoo.ru/ff0cal50

NHayKTUBHOCTB. SIBI€HME CAMOUHAYKIIUH.
O/1C caMOMHIyKIIMH. DHEPrust
MAarHUTHOTO IOJISl KATYIIKH C TOKOM.
DNeKTPOMarHuTHOE ToJIe

bu6mmoreka [{OK
https://m.edsoo.ru/ff0ca600

TexHnueckue ycTpoucTBa U ux
IIPUMEHEHHE: IOCTOSTHHBIE MarHUTHI,
JIEKTPOMArHUTHI, JIEKTPOIBUraTENb,
YCKOPHUTENH 3JIEMEHTAPHBIX YaCTHL],
MHJYKIMOHHAs [1e4Yb

10

O6o0matomuii ypok «MarHuTHoe moJe.
DJNEeKTPOMArHUTHAS HHTYKIIHSD)

bu6moreka [IOK
https://m.edsoo.ru/ff0cab82

11

Pemenne 3agau. Kontponbhas paborta mo
Teme «MarHuTHoe moJie.
DNeKTpOMarHUTHAsE MHIYKLIHS»

0,5

bu6moreka [IOK
https://m.edsoo.ru/ff0cad58

12

CB00OOgHBIE MEXaHUYECKHUE KOJICOaHUS.
I"apmonnueckue konebanus. YpaBHEHHE
rapMOHHYECKHX KoJjiebanui. [IpeBpamenue
SHEPruu

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

13

JlaboparopHas pabota «MccnegoBanue
3aBUCHUMOCTH EpU0/ia MajbIX KoJebaHui
rpy3a Ha HUTU OT JUIMHBI HUTU U MaccChl

rpy3a»

14

Kone6arenbHbId KOHTYp. CBOOOJHBIE
3JIEKTPOMArHUTHBIE KOJICOaHUs B
ujearbHOM KoJeOaTeIbHOM KOHTYpE.
AnHanorust MeX1y MEXaHHYECKUMU U

bu6mmoreka [JOK
https://m.edsoo.ru/ff0ch820



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

15

®opmyna ToMcoHa. 3aKOH COXpaHEHHS
SHEPrUM B UICATHHOM KOJICOATSIIEHOM
KOHTYypE

bu6mmoreka [{OK
https://m.edsoo.ru/ff0ch9c4

16

[IpencraBnenue o 3aTyxarommx
KojeOaHusx. BelHyXIeHHbIE
MeXaHUUecKHe Kojiebanus. Pe3onanc.
BI)IHY)K)IGHHI)IG BJICKTpOMaFHI/ITHI)IC
KoJIeOaHus

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cbb86

17

[IepemenHbIn TOK. CHHYCOMAABHBIA
MepEeMEHHBIA TOK. MOIITHOCTH
MIEPEMEHHOT0 TOKAa. AMIIIUTYAHOE U
JCHCTBYIOLIEE 3HAYECHHUE CUJIBI TOKA U
HaIPSDKCHAS

bu6moreka [IOK
https://m.edsoo.ru/ff0cbd34

18

Tpancdopmarop. [IponsBoacTso, nepenaya
U IOTpeOIIeHUE PIEKTPUUECKOM SHEPrun

19

YCTpoHCTBO U MPAKTHYECKOE IPUMEHEHHUE
ANIEKTPUYECKOT0 3BOHKA, F'€HEepaTopa
MEPEeMEHHOT0 TOKa, TMHUM
aNeKTponepeaay

bu6mmoreka [JOK
https://m.edsoo.ru/ff0cc324

20

DKOJIOTHYECKHE PUCKH IIPH IIPOU3BOJACTBEC
QJICKTPOSHCPTIUM. Kyanypa
HCITIOJIb30BAHUA JJICKTPOSHCPIUU B
MOBCEIHEBHOU JKHU3HU

21

MexaHuveckue BOJIHBI, YCIOBUS
pacnpoctpanenus. [lepuoa. CkopocTb
pacpoCTpaHEeHUsI U ITTUHA BOJIHBI.

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



https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cc324
https://m.edsoo.ru/ff0cca54

47

HOHCpC‘-IHI)Ie 1 IMMPOAOJIbHBIC BOJIHBL

3Byk. CKOpOCTh 3ByKa. [ pOMKOCTh 3BYyKa.

bu6mmoreka [IOK

22
Bricora Tona. TemOp 3Byka https://m.edsoo.ru/ff0cccOc
DNEKTPOMAarHUTHBIE BOJIHBI, UX CBOHWCTBA U
23 ckopocTts. [lIkana saeKTpoMarHUTHEIX bubmorexa HOK
p ' p https://m.edsoo.ru/ffOccfe0
BOJIH
24 [TpuHIUIIBI PATUOCBSI3U U TEICBUICHHMSL.
Pa3Butue cpencts cBa3u. Pagnonokarus
o5 Pemenne 3agau. Kontponbhas pabota 05 bubnuorexa [JOK
«KoJiebanus 1 BOJHBI» ’ https://m.edsoo.ru/ffOcc6f8
[IpssMonMHENHOE pacIpOCTPAaHEHNUE CBETA B
26 OTHOPOIHOM cpefie. ToUeuHBIH HCTOYHHK bubmorera [JOK
AHOPO pese. https://m.edsoo.ru/ff0cd350
ceera. JIyd cBera
OtpaxxeHue cBeta. 3aKOHbI OTPAKECHUS
27 cBeta. [locTpoenue n3o0OpakeHHH B bubmorexa [TOK
’ P P https://m.edsoo.ru/ffOcd4e0
IIJIOCKOM 3epKaJjie
[Ipenomiienne cBera. [lonHOE BHYTpeHHEE
28 orpaxkeHue. [IpenensHbIN YyroJl HOJIHOTO Eubmrorexa HOK
P F P r https://m.edsoo.ru/ffOcd76
BHYTPEHHETO OTPaKCHHUSI
29 JlaGopaTtopHas pabora «3mepeHue bubnuoreka [JOK
MOoKa3aTessl MPEJIOMIICHUS CTEKIIa https://m.edsoo.ru/ff0cd67a
JIunzel. [locTpoenune n3o0pakeHuli B
30 ymmH3e. PopMysia TOHKOH JIMH3EI bubmorexa LOK
- POPMY ) https://m.edsoo.ru/ffOcddle
VYBenuueHue JTUH3bI
31 JlaboparopHas pabota «MccnegoBanue

CBOMCTB M300pakKeHUH B IMH3AX»



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
https://m.edsoo.ru/ff0cdd1e

48

Hucnepcus cseta. Cl0XKHBIM cOCTaB

32 oenoro ceera. L[Ber. JlabopaTopHas padora
«HalOnroieHne qUCTIepCUu CBETa
33 WuTepdepenmus cBera. udpakius cera. bubnuorexa [JOK
JudpakuroHHas pemeéTka https://m.edsoo.ru/ffOced22
34 [TorepedHOCTh CBETOBBIX BOJIH. bubnuorexa [JOK
[Tonspuzanusa ceera https://m.edsoo.ru/ffOcf02e
35 OnTrueckue MpudOpPHI U YCTPOICTBA U
YCIIOBHUS UX 0€30TIaCHOTO TPHUMEHEHUS
['paHUIBI MPUMEHHUMOCTH KITACCHISCKON
36 MexaHuku. [locTyinaTel crieualbHOU bubmmorexa LOK
’ Y https://m.edsoo.ru/ff0cf862
TEOPUU OTHOCUTEIHLHOCTHU
OTHOCHUTENBHOCTH OJTHOBPEMEHHOCTH.
37 3aMeyIeHre BPEMEHU 1 COKPAIlEHIE bubmmorexa LOK
P P https://m.edsoo.ru/ffOcfa42
JUTAHBI
DHeprus U UMIYJIbC PEISITUBUCTCKON
38 gactunsl. CBI3b MaccChl C SHEPTUEH U Eubmrorexa HOK
' P https://m.edsoo.ru/ffOcfc68
HUMITYJIbCOM. DHEPrusi MOKos
Pemenne 3agau. KonrponbHas padora
39 «OnTrka. OCHOBBI CHIEUATIBHOW TEOpUHU 0,5 bubmmorexa [JOK
' H P ' https://m.edsoo.ru/ffocf6f0
OTHOCHUTEIbHOCTH»
40 ®otonbl. opmyna [1nanka. Dueprus u bubmuoreka [JOK
uMIynbc (GoToHA https://m.edsoo.ru/ffOcfel6
41 OTtkpsiTHE U HccnenoBanue hotorddexra. bubnunoreka [JOK
Omneitet A. I'. CToneroBa https://m.edsoo.ru/ffOcffc4
42 3akoHbl poToddderra. YpaBHeHHE bubnuoreka [IOK



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
https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cffc4

49

OunmrenHa s porodpdexra. «Kpachas
rpanuna» Gortospdexra

https://m.edsoo.ru/ff0d015e

Hasnenue ceera. Onbith [1. H. JIeGenena.

bu6mmoreka [{OK

43
XHUMHYECKOE JICUCTBUE CBETA https://m.edsoo.ru/ff0d04a6
TexHn4ueckne ycTpouCcTBa U MIPAKTUYECKOE
44 MpUMEHeHHe: PoToINEeMEHT, POTOAATUHK,
CoJIHEUHas OaTapesi, CBETOIUO]]
45 Pemenne 3agau nmo reme «QJI€MEHTBI bu6moreka [IOK
KBAHTOBOI OIITUKI https://m.edsoo.ru/ff0d0302
Mogens atoma TomcoHa. ONBITE
46 Pezepdopna o paccessHUIO 0-4aCcTHIT bubmmorexa LOK
p®op p ' https://m.edsoo.ru/ff0d091a
[InanerapHas MoJieb aToMa
bu6moreka [IOK
47 ITocrynatel Bopa
Y P https://m.edsoo.ru/ffOdOafa
Wznyuenune u norioiieHrue (HOTOHOB IPU
48 e ey;ozle aromMa ¢ OJHOTO (bOBHSI 3Hepr1/n/1 Eubmorexa HOK
p . P p https://m.edsoo.ru/ff0dOafa
Ha apyroii. Buapl criekTpos
BoaHoBrle cBovicTBa yacThll. BoHEI e
49 bpowuis. KopnyckynsipHO-BOJTHOBOW bubnuoreka [JOK
nyanu3M. CIIOHTaHHOE U BBIHYXK/IEHHOE https://m.edsoo.ru/ff0d0ca8
U3ITy4YeHue
OTkphITHE PATHOAKTUBHOCTH. OTIBITHI
50 Pesepdopna o onpeneneHuio cocraBa bubmmorexa [JOK
pPHOP P https://m.edsoo.ru/ff0d0fd2
PaaOaKTUBHOTO M3ITY4EHUS
51 CporictBa anbda-, 6era-, raMmma-

HU3JTy4YCHUS. Bausaue pPaaAuOaKTHUBHOCTU HA



https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d04a6
https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d091a
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0ca8
https://m.edsoo.ru/ff0d0fd2

50

JKHUBBIC OPpTraHHU3MBbI

52

OTKpbITHE IPOTOHA U HEUTpPOHA. M30TOIBI.
Anbda-pacniag. DIEeKTPOHHBIN H
MO3UTPOHHBIM OeTa-pacnal. ['amma-
U3ITy4yeHue

bu6mmoreka [{OK
https://m.edsoo.ru/ff0d1162

53

DHeprus cBA3M HyKJIOHOB B sifipe. SnepHbie
peakuuu. Snepusid peakrop. [Ipodiemst,
IIEPCIEKTHUBBI, SKOJIOTUYECKHUE ACTIEKTHI
AJIEPHOU YHEPTETUKH

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

54

OneMeHTapHble YacTulbl. OTKpBITHE
MO3UTPOHA. MeTO 1l HAOTIOICHUS 1
pPErucTpamyy JIEMEHTAPHBIX YaCTHII.
Kpyrasliii cton «@yHaaMeHTaIbHbIE
B3auMOJICUCTBUS. EqHCTBO uznueckon
KapTHUHBI MUPa

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

55

Bun 3Bé3aH0T0 HeOa. Co3Be3nus, IpKue
3BE3IBI, INTAHETHI, UX BUAUMOE IBIKEHHUE.
ComHeyHast cucreMa

56

Counnne. CotHeuHast aKTUBHOCTD.
Uctounuk sueprun CoJiHIla U 3BE3]T

57

3B€311bl, UX OCHOBHbBIC XapaKTEPUCTUKH.
3BE311bI TJIaBHOW MOCJIEI0BATEILHOCTH.
Bnytpennee crpoenue 3BE3 1.
CoBpeMeHHbIE TPEACTABICHUS O
MPOUCXOKACHUH U 3BoJronK CoJIHLIA U
3BE3]

58

Mnuneunsid [1yrs — Hama I'anakTuka.



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

51

[Tonoxenue u apmxenue CoyiHLa B
lNamakTtuke. ['anaktuku. YepHble ABIPHI B
sIpax rajJakTHK

Bcenennas. Pa30Oeranue ranaktuk. Teopus

59 Bombiroro B3peiBa. PenmukroBoe 1
n3nydeHue. MeraranakTuka
60 Hepermennsie mpo6iemMbl acCTPOHOMUHT 1
61 Pemenne 3agau. Kontponbhas pabota 1 05
«DIIeMEHTHI aCTPOHOMHH U aCTPO(YUZUKID) ’
O6o06maromuii ypok. Ponb ¢pusuku u
62 acCTpPOHOMHH B 3KvoH0MI/Iqec1<0171: 1
TEXHOJIOTMYECKOM, COITUAILHOMN U
3THYECKOH cdepax esTeIbHOCTH YeJI0BeKa
O6o06matromuii ypok. Poss 1 mecto
63 (bM3UKH U aCTPOHOMHH B COBPEMEHHOM 1
Hay4yHOU KapTUHE MHUpa
O6o06matomuii ypok. Poss pusnaeckoit
64 TeOpHH B GOPMHUPOBAHUHU MTPEACTABICHUI 1
0 (usmveckoii KapTHUHE MUpa
65 Hrorosoe moBTopenue 3a kypc 11 kmacca
66 Hrorosoe moBTopenue 3a kypc 11 kmacca
67 Hrorosoe moBTopenue 3a kypc 11 kmacca 1
bu6mmoreka [JOK
68 Hrorosoe nosropenue 3a kypc 11 xmacca 1 httos://m.edsoo.ru/Ff0d1784
OBLIEE KOJIMYECTBO YACOB I10 68 5

I[TPOTPAMME



https://m.edsoo.ru/ff0d1784

52

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

 "Ouzuka. 10 knacc" ba3ossiil yposens / Msikuies I'.4., byxosues b.b.,
Corckuit H.H. nox penakuueit [lapdpentoeBoit H.A., AkuirionepHoe 00111eCTBO
«3narenscTBo «lIpocsemenue»

* "®uszuka. 11 xnacc" ba3oBslil 1 yriyoneHHbi ypoBeHb / Msikumes I'. 5.,
Bbyxosues b.b., Yapyrun B.M. ., AkunonepHoe o6miectBo «M3nareabcTBo

«HpOCBCI_HeHI/Ie»

METOANYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA

B.A.Bonkos - [loypounsie pa3padotku no ¢usuke. 10 kmacc. «BAKO»
10.C.Kynepureitn - ®u3nka. OnopHsle KOHCHEKTHI U AU HEpEeHLIPOBaHHbIE

3amgaun - «CeHTsI0pb»

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HMHTEPHET

Bupryanbnas mkona Kupumia u Medoaus - (KuM)
VYpoku ¢uzuku: 10 knacc, 11 kmacc OO0 «Kupun u Medoauii»
Otkpsitas pusuka - (OP) OO0 «Duzukon»

Harnsannas ¢usuka - (HO) BL Kommeke,
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