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HOACHUTEJIBHAA 3AIINCKA

[Iporpamma mo ¢u3uke 0a30BOro YpOBHSI Ha YPOBHE CpEIHEro OOIIEro
oOpa3oBaHus pa3paboTaHa Ha OCHOBE IMOJOKEHUN M TPEOOBAHMH K pe3ysbTaTam
OCBOEHHS OCHOBHOM 00pa3oBaTeNbHOW Mporpammsl, mnpeactaBieHHbix B OI'OC
COQO, a Ttakxke ¢ yu€rom ¢enepanbHoil pabodeil mporpaMMbl BOCHUTAHHS U
KOHLEMIMU TMpernojaBanus ydeOHoro mpeamera «Pusnka» B 00pa30BaTEIbHBIX
OpraHu3alusaXx Poccuiickon denepanun, peaN3yIOIINX OCHOBHBIE
oOpa3oBaTeabHbIE MPOTPaAMMBI.

CopnepxaHue mnporpaMMmbl 1O (U3MKE HAMpaBlIeHO Ha (HOopMUpOBaHHE
€CTEeCTBEHHO-HAYYHOM KapTUHBI MHupa oOyyawmuxcs 10-11 kmaccoB mipu
oOydyeHHH X Qu3rKe Ha 6a30BOM ypOBHE Ha OCHOBE CHUCTEMHO-JESITEIbHOCTHOTO
nonxona. Ilporpamma mno ¢usuke coorBercTByeT TpeboBanusiMm OGI'OC COO
IUIAHUPYEMBIM JIMYHOCTHBIM, MPEAMETHBIM M METANpeJMETHBIM pe3ysbTaTam
oOydeHHMsI, a TaKXKe YUYUTHIBAET HEOOXOJUMOCTh pealu3alrud MEXIPEIMETHbIX
CBs3€ll (PU3MKM C €eCTECTBEHHO-HAyYHBIMU Y4YeOHBIMH TMpeameTamu. B Heit
OTIPEJIEIISIIOTCS. OCHOBHBIC ENM M3Yy4eHUsS (PU3UKU HAa YPOBHE CpPEIHEro oOIIero
o0Opa3oBaHus, TUIAHUPYEMbI€ PE3yJbTaThl OCBOEHUS Kypca (U3HKHU: JTUYHOCTHBIE,
MeTanpeaAMETHbIE, TpeIMETHbIE (Ha 0a30BOM YPOBHE).

[Iporpamma no ¢usmke BKIOYAET:

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

TOM YHCJIE IPEIMETHBIE PE3YJIbTAThI 10 TOJaM 00yUYEeHMS;

e cojepkaHue yueOHoro npeameta «Pu3nka» Mo rojaM o0yyeHHUs..

e TEMAaTUYECKOE IUIAHUPOBAHUE

e KAJIECHJAPHO-TEMATUYECKOE TUIAHUPOBAHHUE 110 Klaccam

dusrka Kak Hayka o Hambosee OOIMX 3aKOHAX IPHUPOJBI, BHICTyHas B
Ka4yecTBE yueOHOro IMpeaMeTa B ILIKOJE, BHOCUT CYLIECTBEHHBIH BKJIAJ B CUCTEMY
3HaHUN 00 okpykaromem Mupe. lLIkonpHBIN Kype PU3HKHA — CHCTEMOOOPa3y O
I €CTECTBEHHO-HAYYHBIX YU€OHBIX MPEIMETOB, OCKOIbKY (PU3NUECKHE 3aKOHBI
JIe)KaT B OCHOBE TMPOIIECCOB U SIBJICHUH, H3y4yaeMbIX XHMHEH, OMOJIOTHEeH,
bu3mueckoii reorpadueri u  acTpoHommeil. Mcmonb3oBaHWE W AKTHBHOE
npUMeHeHHne (U3NYECKUX 3HAHMW  ONpeNeNseT XapakTep U pa3BUTHE
pa3HOOOpa3HBIX TEXHONOTMH B cdepe DSHEpPreTHUKH, TPaHCIOPTa, OCBOCHUS
KOCMOCa, IOJIy4eHHUs] HOBBIX MAaTEpPHAJIOB C 3aJaHHBIMA CBOMCTBAMHU U JIPYTHX.
W3yuyenue (QU3MKH BHOCUT OCHOBHOW BKJaa B (POPMHpPOBaHHE E€CTECTBEHHO-
HAYyYHOW KapTHHBI MHpa OOydyaroumxcs, B (OPMHUpPOBAHHE YMEHHH MPUMEHSIThH
HAyYHBIA METO]] IO3HAHUS MIPH BBHIOJHEHUN UMHU YU€OHBIX UCCIICIOBAHHA.

B ocHOBY kypca ¢Gu3uMKK JJ18 YPOBHS CpeIHEro oOImero oOpa3oBaHUs
MOJIOXKEH pAN HUACH, KOTOpPblE MOXXHO paccMaTpuBaThb Kak IPUHLUIIBI €ro
MIOCTPOEHUSL.



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

Hoes cenepanuzayuu. B COOTBETCTBUM € HEW Marepuan Kypca (U3HKU
o0ObeMHEH BOKpYr (Qu3nueckux Teopud. Beaymum B Kypce sBusercs
(opMHUpOBaHUE NPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MaTe€puH, BEUIECTBE U
ToJIE.

Hoes eymanumapuzayuu. EBEE peanuzainus TpeArnosaraeT HCIOIb30BaHHE
I'YMaHUTApHOTO TNOTEHIMANa (PU3UYECKON HAyKH, OCMBICICHHE CBSI3M PAa3BUTHUSA
¢uzuku ¢ pa3BuTMEeM OOIIECTBAa, a TakKkKe C  MHPOBO33PEHUYECKUMH,
HPABCTBEHHBIMH U 3KOJOTMYECKUMHU MPOOIeMaMH.

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

Hoes sxonocusayuu peanusyeTcss TOCPEICTBOM BBEICHUS DIIEMEHTOB
cCollepKaHMs, TOCBAIIEHHBIX HKOJIOTMYECKUM TpoOJieMaM  COBPEMEHHOCTH,
KOTOpBIE CBSI3aHbI C PAa3BUTHEM TEXHUKH M TEXHOJOTHU, a TaKkxke 00CYXKICHUS
npo0JieM palOHAIBHOTO MPUPOOTOIB30BaAHUS U IKOJIOTMUECKONH O€30MaCHOCTH.

CrepXKHEBBIMH DJIEMEHTaMH Kypca (U3UKA HAa YpPOBHE CpEAHEro OOIIero
oOpa3oBaHus SBISIOTCA (U3MUeckue Teopun ((popMUpOBaAHUE TMPEACTABICHUN O
CTPYKTYpE MOCTPOCHUS (PU3NYECKON TEOpUHU, POJIU (yHIaMEHTAIbHBIX 3aKOHOB U
OPUHUUIIOB B  COBPEMEHHBIX NPEACTABICHUAX O MPUPOAE, TpaHULAX
OPUMEHUMOCTH TEOpUM, i1 ONHCAaHUS ECTECTBEHHO-HAYYHBIX SIBICHUN U
MIPOIIECCOB).

CHUCTeMHO-IeSITeIbHOCTHBIN MOAX0J B Kypce (U3UKU peau3yeTcsl MPexie
BCEro 3a CU€T OpPraHM3alluu SKCIEPUMEHTAIBHON NEATeTbHOCTH O0YJaroniuxcs.
Jlns  GazoBoro ypoBHS Kypca (U3MKM — ITO HCIOJIB30BAHHE CHCTEMBI
(GpOHTATBHBIX KPAaTKOBPEMEHHBIX OKCIIEPUMEHTOB H JIa0OPAaTOPHBIX PaboT,
KOTOpBIC B Tporpamme 1o (u3uke oObeIMHEHBI B OOIIMA CIHCOK YYCHUYCCKHX
NPaKTHYECKUX paboT. BolaeneHue B yka3aHHOM IepeyHe JIabopaTOpHBIX padorT,
IIPOBOJUMBIX JUII KOHTPOJSL M OLIEHKH, OCYIIECTBISIETCS  yYaCTHUKAMMU
00pa30BaTeIbHOrO IMpoLecca MCXOJAs U3 OCOOCHHOCTEH IJIaHUPOBAaHUS MU
ocHauleHuss kaOuHeta ¢usuku. [lpu sTomM oOecrednBaeTcs OBIAJCHHUE
O0y4aloUIMMHCS YMEHUSIMH TNPOBOJIUTH KOCBEHHBIE H3MEPEHHUS, HCCIEIOBAHMS
3aBUCUMOCTEH (PU3NYECKUX BEJIMYUH U IIOCTAHOBKY OMNBITOB II0 IPOBEPKE
IIPEIOKEHHBIX TUITOTES.

bonpiioe BHMMaHWE YIENAETCS PELIEHUI0 PacdE€THBIX M KauyeCTBEHHBIX
3anad. Ilpu 3TOM A pacy€THBIX 3a1a4 NPHOPUTETOM SIBISIOTCS 3aJadyd C SIBHO
3a/1aHHOM (PU3UUECKON MOJIEIIBIO, ITO3BOJISIOIINE IPUMEHATh U3YUEHHbBIE 3aKOHBI U



3aKOHOMEPHOCTH KaK W3 OJHOTO pa3jeiia Kypca, TaK W WHTETPHUPYS 3HAHUS W3
pa3HBIX pa3nenoB. [ KauecTBEHHBIX 3a/1ad IPHOPUTETOM SIBIISIOTCS 3aJaHUS Ha
OOBsSICHEHHE TIPOTECKaHUS (U3MUECKHX SBICHUW W TIPOIECCOB B OKPYKAIOIICH
KU3HU, TpeOyromue BbIOOpa (U3MUECKOW MOMETH IJIs CHUTYyalldd TPAKTHKO-
OpPUEHTUPOBAHHOTO XapaKTepa.

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

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

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

OCHOBHBIMH LIEJIIMU U3yUeHUs GU3UKH B 001IeM 00pa30BaHUH SBIISFOTCS :

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

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

e (opmMupoBaHHE HAYYHOTO MHPOBO33PEHHSI KaK pe3ysibTaTa H3y4YCHUS
OCHOB CTPOCHHSI MaTepuu U QPyHIaMEHTAITbHBIX 3aKOHOB (DH3UKH;

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

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

JlocTmkenue HTUX Ieliel 00ecTieunBaeTCs PEIieHneM CIIeAYIONUX 3a7a4 B

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



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

e (opmupoBaHHe yMEHUH NPUMEHSTh TEOPETHUUYECKUE 3HAHUSA IS
0oObsiICHEHUS (PU3MYECKUX SBJICHUM B TMPUPOAEC U IS TMPUHSITHUS
IIPAKTUYECKUX PELICHUN B IIOBCEHEBHOM KU3HU,

e OCBOECHHME CIOCOOOB pEHIeHUs Pa3MYHbIX 3a/Jad C SBHO 3aJaHHOM
¢usznueckoil MoJeNblo, 3a/ay, MOAPa3yMEBAIOLIUX CaMOCTOSITEIbHOE
co3gaHue pu3NUecKord MOJEINH, aJIEKBAaTHON yCIOBUSM 33/1a4H;

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

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

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

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

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



COIAEPKXAHUE OBYYEHUA

(mpakTH4YecKkasi 4acTh Y4YeOHOIO cO/Aep:KaHHMA NpeaMeTa YCHJIEHA MaTepHAIbHO-TeXHHYeCKOM
0a3o0ii menTpa «Touka pocra», HCIOJB3YeMOI0 IJIsl pealn3alui 00pa3oBaTeJbHBIX MPOrpaMM B
paMKax npenogaBaHust GU3UKH)

10 KVIACC

Pasznen 1. ®u3uka u MeTOAbl HAYYHOI' 0 TO3HAHMS

®usuka — Hayka o npupozae. Haydnble MeTOIbl NO3HAHUSA OKPYKAIOLIETO
Mupa. Posb 3KcnepuMeHTa M TEOpUM B IIPOLIECCE IIO3HAHUS IPUPOJBI.
DKCHepUMEHT B (PU3HUKe.

MopaenupoBanue (U3MUYECKUX SIBIEHUH M mpoleccoB. HayuHble rumotessl.
duznyeckre 3aKOHbI U TeOpuH. ['paHUIbl TPUMEHUMOCTH (PU3NYECKUX 3aKOHOB.
[IpuHIMD COOTBETCTBUS.

Ponb u mecto ¢u3uku B GOpMHUPOBAHUM COBPEMEHHON HAy4YHON KapTHHBI
MHpPA, B IPAKTUYECKOU AECATEIBHOCTH JIIOJIEH.

Jlemoncmpayuu (c ucnonvzosanuem uugposozo u ananoz06020 o06opyoosanus uenmpa
«Touka pocmay)
AHaJIoroBBIE U III/I(prBBIG HN3MCPUTCIIbHBIC HpI/I60pLI, KOMITIBOTCPHBIC

JaTYUKH.

Pasznen 2. Mexanuka

Tema 1. Kunemamuxka

Mexannueckoe aABuMxkeHHE. OTHOCUTEIBHOCTh MEXAHMYECKOTO JIBHIKEHUSI.
Cucrema otcuéra. TpaekTopusi.

[lepemenienne, ckOpocTh (CpeAHsii CKOPOCTb, MTHOBEHHAs CKOPOCTb) U
YCKOPEHUE MaTepUalbHOM TOYKH, MX MPOEKIMH HAa OCH CHCTEMBbI KOOpPAHMHAT.
Ciio)keHue nepeMenieHu U CI0KEHUE CKOPOCTEH.

PaBHOMEpHOE W paBHOYCKOpPEHHOE MpsSMOJIMHEHHOEe IBIKeHHE. | paduku
3aBUCUMOCTH  KOOPAMHAT, CKOPOCTH, YCKOPEHMS, NYTH W NEPEMEIICHUSA
MAaTepUaIbHONW TOYKH OT BPEMEHU.

CBoOoaHoe najieHre. Y CKOpeHre CBOOOTHOTO ITaICHHUS.

KpuBonuneintnoe  nBmkeHue. JIBMKEHME  MaTepUalbHOM TOYKH IO
OKPY’KHOCTH C IMOCTOSSHHOM MO MOJYJIKO0 CKOPOCTBIO. YTJI0Bask CKOPOCTh, JIMHEWHAS
ckopocTtsk. [lepron u gacrota odpamenus. [leHTpocTpeMuTensHOE YCKOPEHUE.

TexHnueckne yCTpOMCTBA M IPAKTUYECKOE NPUMEHEHUE: CHUIAOMETP,
JNBH>KEHUE CHAPSAIOB, LIEMTHBIE U PEMEHHBIC NTEPEAAYH.

Jlemoncmpayuu (c ucnonvzosarnuem wugposozo u ananoz06020 ob6opydosanus yenmpa
«Touka pocmay)



Mojenb cucTeMbl OTCUETA, WILTFOCTPALIMS KUHEMATUYECKUX XapaKTEPHUCTUK
JIBUKEHUS.

[IpeoOpazoBaHue NBMKEHUM C UCTIOIB30BAHUEM MPOCTHIX MEXAHU3MOB.

[Tanenue Ten B BO31yXE U B pa3pe:KEHHOM MPOCTPAHCTBE.

HaGmonenue aBukeHHsl Teja, OPOIIEHHOrO MO/ YIioM K TOPU3OHTY U
TOPU30HTAIIBHO.

N3mepenue yckopeHust CBOOOTHOTO MaICHHUS.

Hanpagnenne ckopocT pu ABUKEHUHU MO OKPYKHOCTH.

Vuenuueckuii sxcnepumenm, nabopamopuvle pabomsi (C UCNOIb30BAHUEM
Yughposozo u ananoeoeo2o obopyoosanusn yenmpa « Touxa pocmay)

N3ydyeHrne HEpaBHOMEPHOTO ABMXKECHUS C LIEJIbIO OMPEICICHUS] MTHOBEHHOM
CKOPOCTH.

UccnenoBanre COOTHOMIEHHUS MEXAY NYTSIMH, TPONICHHBIMM TEIOM 3a
MOCJIEJIOBATEIILHBIE pPaBHbIC MPOMEXKYTKH BpPEMEHM MPU PABHOYCKOPEHHOM
JIBH>KEHUU C HAYaJIbHOW CKOPOCTBHIO, PABHOM HYIIIO.

N3ydeHune nBUKEHUS 1IapuKa B BA3KOUW )KUKOCTH.

N3yuenne nBmxeHus tenaa, OPOIIEHHOTO0 TOPU30HTAIBHO.

Tema 2. /lunamuka

[IpuHuun  otHocutenbHOCTH  ['anmmnes. Ilepeelii  3akoH  HeroToHa.
NHepunanbHble CHCTEMBI OTCUETA.

Macca tena. Cuna. [Ipuniun cynepro3unuu cuia. Bropoit 3akoH HeroToHa
IUIsl MaTepuanbHOi Touku. Tpetuil 3akoH HproToHA I MaTepUalbHBIX TOYEK.

3akoH BcemupHOro Ttsiarorenus. Cuma Tsbkectu. IlepBas kocMuueckas
CKOPOCTb.

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

Tpenue. Buasl TpeHus (mokosi, CKoJIbxeHUs1, kaueHus ). Cuia tpenus. Cyxoe
tpenne. Cuiia TpeHUs! CKOJIBKEHUS U cujia TpeHus nokos. Kosddumuent tpeHus.
Cuita conpoTUBIIEHUS MPU JIBHXKEHUU Teja B KUIKOCTU WJIU Ta3e.

[TocTynarensHOE M BpaniaTeabHOE JBMKEHHUE a0COIOTHO TBEPIOTO TEa.

MOMEHT Cuibl OTHOCUTEIBHO OcH BpauieHus. llnedo cuibl. YcnoBus
paBHOBECHS TBEPAOTO TENA.

TexHuueckue yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHHUE: IOAIIUITHUKH,
JBH>)KEHNE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu (c ucnonvzosarnuem wugposozo u ananoz06020 ob6opydosanus yenmpa
«Touxa pocmay)

SIBneHne nHEpIUH.

CpaBHeHHE MACC B3aUMOJICMCTBYIOIINX TEI.
Bropoii 3akoH HeroToHa.

N3smepenue cui.



Cnoxenue cui.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT Ae(OpMAIIHH.

HesecomocTts. Bec tena npu yCKOpEeHHOM NTOABEME U NIAICHUH.

CpaBHEHHUE CHJI TPEHUS MTOKOSI, KAUCHUS U CKOJBKCHUSI.

YcnoBus paBHOBECUs TBEPAOTO Tena. Buabl paBHOBECHS.

Vuenuueckuii sxcnepumenm, nabopamophuvie padomuvl (C UCNOIb30BAHUEM
Yupposozo u ananoeoo2o obopyoosanus yenmpa « Touxa pocmay)

N3yuenue nBMKeHHS OpycKa M0 HAKJIOHHOW TJIOCKOCTH.

HccnenoBanne 3aBUCHMOCTH CHJI YIIPYTOCTH, BO3HHMKAIONIUX B MPYKHHE U
PE3MHOBOM o0pasiie, OT uX AchOpMAIIHH.

HccnenoBanue yClIOBHM paBHOBECHS TBEPIOTO Tela, HMMEIOMIETO OCh
BpAIICHHUS.

Tema 3. 3axonvl coxpanenus 6 mexanuke

Nmmynbc MarepuaibHOW TOYKHM (Tea), CHUCTEMBI MaTCPHAJbHBIX TOYEK.
NMmynbe cuabl M M3MEHEHHE HUMITYJIbCa Tejla. 3aKOH COXPAaHCHHUS HMITYJIbCA.
PeakTrBHOE JIBIIKEHHE.

Pabota cribl. MOIIHOCTE CHIIBL.

Kunernueckas sHeprusi MaTepHallbHOW TOYKW. Teopema 00 H3MEHEHUH
KUHETUYECKON IHEPTHUH.

[NoTennuanbHas DHEPTUS. [ToTenmuanbHas SHEPrus yIpyTo
nedhopMupoBaHHOW  TpykuHBI.  [loTeHiManbHass  3Heprusi Tena  BOJMU3H
MOBEPXHOCTH 3EMJTH.

[loTennuanpHple U HeEMOTEHUHMadbHble  cWibl.  CBA3b  pabOTHI
HEMOTECHIIMATBHBIX CUJ C W3MEHEHHEM MEXaHMYECKOW HHEPTrUu CHUCTEMBI TeIl.
3aKOH COXpaHEHUSI MEXaHUYECKOW YHEPTHUHU.

Yupyrue u Heynpyrue CTOJIKHOBEHHUS.

TexHuueckne ycTpoONCTBa M MPAKTUYECKOE MPUMEHEHHE: BOAOMET, KOMED,
MPY>KUHHBIN TUCTOJET, IBIKCHHUE PAKET.

Jlemoncmpayuu (c ucnonvzosarnuem wugposozo u ananoz06020 ob6opydosanus yenmpa
«Touxa pocmay)
3aKOH COXpaHEHHS UMITYJIbCA.

PeaktuBHOE 1BHXKEHUE.

[lepexon MOTEHIIMATBEHOM YHEPTUN B KHHETHYECKYIO U 00paTHO.

Vuenuueckuii sxcnepumenm, nabopamophvie pabomvl (C UCNONb30BAHUEM
yudposo2o u ananro2o6020 0bopyodosanus yenmpa « Touka pocmay)

N3yueHnne abCOMIOTHO HEYNPYroro yjaapa € MOMOUIbI0 JBYX OJMHAKOBBIX
HUTSIHBIX MasATHUKOB.

UccnenoBanue cBsizu pabOThl CUJIBI C U3MEHEHWEM MEXaHMYECKON 3Hepruu
TeJIa Ha IPUMEPE PACTSIKECHUS PE3UHOBOIO KIyTa.



Paszpnen 3. Mouieky/isipHasi pU3NKa M1 TEPMOAMHAMHMKA

Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUYUECKOU Mmeopuu

OCHOBHBIE TIOJIOKEHUS MOJEKYIIPHO-KMHETUYECKOM TEOPUH U MX ONBITHOE
o0ocHoBanue. bpoyHoBckoe nBuxkenue. duddysus. Xapaktep ABUKEHUS WU
B3aMMOJCHCTBUS YacTULl BellecTBa. Mopaenu CTpoeHus ra3oB, XUIKOCTEH W
TBEPABIX TN U 00BSICHEHNE CBOMCTB BEIIECTBA HA OCHOBE 3THX Mojenel. Macca u
pa3mepsl Mosiekyl. KonnuectBo Beniectna. [loctosHHass ABorapo.

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

Mopens  uneanmpHoro rasza. (OCHOBHOE  ypaBHEHHE  MOJIEKYJISIPHO-
KUHETUYECKOM TEOpUM HJIEabHOTO ra3a. AOCOJIOTHas TemIiepaTrypa Kak Mepa
CpeIHEN KWHETWYECKOM HHEpPruu TEIUIOBOrO IBWKEHMS dvactull raza. Illkana
temrnieparyp KenbBuHa. ['a3oBbeie 3akoHbl. YpaBHeHue MeHneneeBa—Kianeipona.
3akoH JlanmpToHa. M30mponecchl B UICAIBHOM ra3e ¢ NOCTOSHHBIM KOJMYECTBOM
BeniecTBa. ['paduueckoe mnpeacTaBiIeHUE H3OMPOIIECCOB: H30TEPMa, H30X0pa,
uzobapa.

TexHuuecknue yCTpOWCTBA M MPAKTUYECKOE MPUMEHEHHE: TEPMOMETP,
OGapomeTp.

,ZZeMOHcmpaL;uu (¢ ucnonvzosanuem uuppoeozo u anano208020 000pPYO0GAHU UEHMPA
«Touxa pocmay)

OnbpIThI, AOKa3bIBAIOIIME UCKPETHOE CTPOEHUE BelIecTBa, QoTorpaduu
MOJIEKYJI OPTraHUYECKUX COEAUHEHHUIA.

OmnbrTel 0 1 Gy3Un )KUIKOCTEH U Ta30B.

Mopenb 6pOyHOBCKOTO JABUKECHHUS.

Mopnaens onbita HTepHa.

OnbIThI, JIOKa3bIBAIOIIIHE CYILIECTBOBAaHHE MEKMOJIEKYIISIPHOTO
B3aMOJICHCTBHS.

Mogens, WILTIOCTPUPYIOIIAs TPUPOY AABIEHUA ra3a Ha CTEHKU COCYa.

OnbIThl, WITIOCTPUPYIOIIUE YPAaBHEHUE COCTOSIHUSA MJICAIBHOrO Tasa,
H30MPOLIECCHI.

Vuenuueckuii sxcnepumenm, nabopamophuvie pabomuvl (C UCNOIb30BAHUEM
yugposo2o u ananozo8o2o 06opydosanus yeumpa « Touka pocmay)

Onpenenenue Macchl BO3AyXa B KJIAaCCHOM KOMHAaTe Ha OCHOBE HM3MEPEHUI
00BEMa KOMHATHI, TaBIICHUS U TEMIIEPaTyphl BO3AyXa B HEH.

NccnenoBanne 3aBUCUMOCTU MEXKAY MapaMeTpaMu COCTOSIHUS Pa3pEKEHHOTO
rasa.

Tema 2. Ocnoebl mepmoounamuxu

TepMmoauHamuueckas cucTeMa. BHYTpEeHHsSI 3HEPrusi TEPMOJUHAMUYECKOU
CUCTEMBI U criocoObl €€ u3MeHeHus. KonuuectBo TerioTsl U padbora. BHyTpeHHss



DHEpPrusl  OJHOATOMHOIO  HJEaNbHOrOo  Tra3za.  Buael  Temonepenayu:
TEIJIONPOBOHOCTh, KOHBEKLIMS, U3IyUYEHHE. Y IeIbHas TEIJIOEMKOCTh BEIECTBA.
KonnuecTBo TErmnoTel npu Temionepesaye.

[lonstue 006 aaumabatHoM mpouecce. IlepBblid 3aKOH TEPMOJAMHAMUKHU.
[IpumeneHue mepBOro 3akoHa TEPMOJAMHAMHKU K wu3ompoiieccaM. ['paduueckas
MHTEpIpeTanus padoThl rasa.

Bropoii 3akon Tepmonunamuk. HeoOpaTumMocTh MpoLiecCoB B IPUPO/IL.

TemmoBble  mammHbl.  [IpyHUMOBI ~ JEUCTBUA  TEIUIOBBIX  MAIIIMH.
[IpeobpazoBanusi ’Hepruv B TEINIOBBIX MamuHax. KosdduuueHt moae3Horo
nevictBust TerioBod Mammebl. [lukn KapHo u ero koad@uimeHT mojae3Horo
JeNUCTBHS. DKOJIOTMYECKUE MPOOIEMBbI TETIOIHEPTETUKH.

TexHuueckue yCTpPOWCTBA U MPAKTUUECKOE TPUMEHEHUE: JIBUTaTElb
BHYTPEHHET'0 CrOpaHusi, OLITOBOM XOJOUIBHUK, KOHIUITUOHED.

Jlemoncmpayuu (c ucnonvzosanuem wudposozo u ananoz06020 06opydosanus uenmpa
«Touka pocmay)

N3meHneHne BHYTpEHHEW JHEPruM Teja IMPU COBEPIICHHH PaOOTHI: BBUICT
npoOku u3 OyTBUIKK TOJ] JEHUCTBHMEM CXATOTO BO3/]yXa, HarpeBaHue 3dupa B
JATYHHOU TpyOKe MyTEM TpeHuUs (BUIE0AEMOHCTPAITHS).

N3meHeHne BHYTpEHHEN SHEPTHUH (TeMIIEpaTyphl) TeJla NpH TEIIONEepeaaye.

OnpiT Mo anuabaTHOMY pACUIMPEHHIO BO3AyXa (OMBIT C BO3AYIIHBIM
OTHUBOM).

Mopenu napoBoii TypOUHBI, ABUTATENSI BHYTPEHHETO CrOPaHUsl, PEaKTUBHOTO
JBUTATEIIS.

Vuenuueckuii sxcnepumenm, nabopamophuvie pabomuvl (C UCNOIb30BAHUEM
yugposozo u ananozo8020 06opyoosanus yeumpa « Touka pocmay)

N3mepenne yaenpbHON TEII0EMKOCTH.

Tema 3. Acpecamnuie cocmoanusa eeuwiecmea. DPazoevie nepexoonl

[TapoobpazoBanue u koHaeHcanusa. Vcnapenue u kuneHue. AOCONIOTHAS U
OTHOCHUTEJIbHAS BJIAXXHOCTh BO3Ayxa. HaceimeHHsld map. YxaenbHas TEILIOTa
napooOpa3oBaHusl. 3aBUCHMOCTh TEMIIEPATyPhl KUTICHUS OT JTaBJICHHUS.

Teépnoe Teno. Kpucramnuueckue u amopdHbie Tena. AHU30TPOINS CBONCTB
kpuctaiioB. JKuakue kpuctamibl. CoBpemMeHHble MaTepuaibl. [lnaBienue u
KpUCTaJIU3anus. Y ienpHas TemioTa miasiaenus. Cyonumanusi.

VYpaBHeHHE TEMJIOBOI0 OanaHca.

TexHnueckne yCTpOMCTBA M IPAKTUYECKOE NPUMEHEHUE: TUTPOMETP U
MICUXPOMETP, KAITOPUMETP, TEXHOJIOTUH IMOJYYEHUsSI COBPEMEHHBIX MATEPUAJIOB, B
TOM YHCJIE HAHOMATEPUATIOB, U HAHOTEXHOJIOTHH.

Jlemoncmpayuu (c ucnonvzosarnuem wugposozo u ananoz06020 o6opydosanus yenmpa
«Touka pocmay)



CBoiicTBa HACHIIICHHBIX MAPOB.

Kunenve npy MOHMWKEHHOM JIaBJICHUH.

Cnoco0bl U3MEpPEHUS BIAXKHOCTH.

Habmronenne HarpeBaHus 1 MIaBIEHUS! KPUCTAIIMUYECKOTO BEIIECTBA.

JleMoHCTpanys KpUCTaJlIOB.

Vuenuueckuii sxcnepumenm, nabopamopHvie pabomuvl (C UCNONb308AHUEM
Yupposozo u ananoeoo2o obopyoosanusn yenmpa « Touxa pocmay)

H3MepeHre OTHOCUTEBHOM BIaXKHOCTH BO3/yXa.

Paznen 4. JiaekTpoauHaMuKa

Tema 1. dnexkmpocmamuxa

OnekTpu3auus Ten. OJEKTpUYEeCKMi 3apsan. J(Ba BHAAa DIEKTPUYECKHUX
3apsiioB. IIpOBOJHMKM, OUANEKTPUKH U MOJYNPOBOAHUKH. 3aKOH COXPAHEHUS
ANEKTPUYECKOTO 3apsa.

B3anmopeiictBue 3apsaaoB. 3akoH KynoHa. TodeuHbli 3JIEKTPUUYECKHI 3apsi.
Onektpuueckoe tmone. Hanpssk€HHOCTh  3nekTpuueckoro mnons. [IpuHiun
CYNEPHO3ULUN ANEKTPUUYECKUX Tosieil. JIMHUM HanpsyKEHHOCTH AJIEKTPUUYECKOTO
OJIA.

PaGora cun  anekrpocratmueckoro  mnosid.  Ilorenuman.  Pa3HocTh
NOTEHIHANOB. IIpOBOAHMKM W JUAJIEKTPUKUM B JJIEKTPOCTATUYECKOM IIOJIE.
JusiieKTpuyeckasi IpOHULIAEMOCTb.

OnextpoéMKocTb. KoHaeHcaTop. DIEKTPOEMKOCTD INIOCKOTO KOHJIEHCATOPA.
OHeprus 3apsHKEHHOr0 KOHJIEHCAaTopa.

TexHnueckre yCTpOHCTBA W NPAKTUYECKOE IPUMEHEHHE: 3IIEKTPOCKOIL,
AIIEKTPOMETP, JJIEKTPOCTATUYECKas 3alluTa, 3a3eMJICHUE 3JIEKTPOIpUOOpoOB,
KOHIEHCATOP, KOMMPOBAJIbHBIN anmnapar, CTPyHHbIM TPUHTED.

I[GMOHCTpaHI/II/I (c ucnosib3oBanueM HUGPOBOro M AHAJIOrOBOr0 000PYAOBAHUSI LEHTPa
«Touxka pocray»)

Y CTpOoNCTBO M MIPUHIMUIT JEUCTBUS DIEKTPOMETPA.

B3aumopelicTBre Ha’NEKTPU30BaHHBIX TEN.

DIEKTPUYECKOE TI0JIE 3aPSIAKEHHBIX TeEl.

[IpoBOJTHUKH B 3JEKTPOCTATUYECKOM IIOJIE.

DneKTpocTaThyecKas 3auTa.

JIMAIEKTPUKH B 3JIEKTPOCTATUYECKOM IIOJIE.

3aBUCUMOCTh 3JIEKTPOEMKOCTH IUUIOCKOIO KOHJEHcaTopa OT IUIOLIAIu
IJJACTHH, PACCTOSIHUS MEXAY HUMU U TUAJIEKTPUUECKOW MPOHUIIAEMOCTH.

DHEpPrus 3apsiKEHHOT0 KOHJIEHCAaTOopa.



Vuenuueckuii sxcnepumenm, nabopamopmuvie padomuvl (C UCNOIb30BAHUEM
Yuposozo u ananoeoeo2o obopyoosanus yenmpa « Touxa pocmay)

N3mepenue aneKkTpoEMKOCTH KOHAEHCATOPA.

Tema 2. Ilocmoannwtii 3nekmpudeckuit mok. Toxu é paznuunwix cpeoax

ONEKTPUYECKUA TOK. YCJIOBHA CYLIECTBOBAaHUSA JJIEKTPUUECKOTO TOKA.
Uctounnku Toka. Cuna toka. [IoCTOSSHHBIN TOK.

Hanpsxenne. 3axkon OMa 7151 ydacTKa LEIH.

DNEKTPUYECKOE CONMPOTUBJIEHUE. Y IEIBHOE CONPOTHUBICHUE BEIIECTBA.
[locnenoBaTenpHOE, NApAILIEIBHOE, CMEIIAHHOE COEMHEHUE TPOBOTHUKOB.

PabGora oanextpuueckoro Toka. 3akoH Jxoyns—Jlenma. MomHOCTh
ANEKTPUUYECKOTO TOKA.

ONEeKTpOJABWKYIIasl CHJIa U BHYTPEHHEE CONPOTHBIEHUE HWCTOYHUKA TOKA.
3axon Oma n1J1s TOJIHOM (3aMKHYTOH) anekTpudeckoit nenu. KopoTkoe 3aMbikaHue.

ONEeKTpOHHAas ~ NPOBOJAMMOCTb  TBEPABIX  METALIOB.  3aBHCUMOCTH
CONPOTHUBIIEHUS] METAJJIOB OT TeMnepaTypbl. CBEpXIPOBOAUMOCTb.

DNeKTpUYECKU TOK B BakKyyMme. CBOKCTBA JIEKTPOHHBIX ITYYKOB.

[TonynpoBOgHUKH. CobcTBeHHas U IpUMECHas IPOBOJIUMOCTD
noJynpoBoAHMKOB. CBolicTBa p—N-nepexo/a. [lomynpoBogHUKOBBIE TPUOOPHI.

ONeKTpUYeCKuid TOK B  pacTBOpax M  paciuiaBax  3JIEKTPOJIUTOB.
DNEKTpOIUTHYECKAS AUCCOLMALNS. DIEKTPOIIN3.

OneKkTpudeckuid TOK B Tra3zax. CaMOCTOSITENBHBIH M HECAMOCTOSITEIbHBIN
pazpsan. Momuus. [Ltazma.

TexHuueckne yCTpoWCTBA M MPAKTHUYECKOE NPUMEHEHHE: aMIIepMETD,
BOJIbTMETP, pEOCTaT, HWCTOYHUKH TOKA, OJJIEKTPOHATPEBATENbHBIE MPUOOPHI,
AIEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP COMPOTUBIICHUS, BAKYYMHBINH JAHO/I,
TEPMHUCTOPHI U (POTOPE3UCTOPHI, MOTYIIPOBOTHUKOBBIN TNO/, TaTbBAHUKA.

Jlemoncmpayuu (c ucnonvzosarnuem yugposozo u anan0206020 060pydosanus yeHmpa
«Touxa pocmay)

N3Mmepenue cuitbl TOKa U HapsIKEHUS.

3aBUCUMOCTbh COMPOTUBIEHUS LWJIWHAPUYECKUX IMPOBOJHUKOB OT JJIMHBI,
IJTOIIAH MTONEPEYHOT0 CEYEHHS U MaTeEpHUala.

CwmenianHoe COeIMHEHUE MTPOBOHUKOB.

[Ipsamoe w3MepeHue >iaeKTpoABMXKyIIew cuibl. KopoTrkoe 3amMblkaHue
rajJbBAHUYECKOTO JIEMEHTA U OLICHKA BHYTPEHHETO CONPOTHUBJICHHUS.

3aBUCHUMOCTH COMPOTUBIICHUS] METAJUIOB OT TEMIEPATYPHI.

[IpoBOAUMOCTB 3JEKTPOJIUTOB.

HckpoBoii pa3psil U MPpOBOJIUMOCTb BO3yXa.

OIHOCTOPOHHSAS MTPOBOJUMOCTD JUOAA.



Vuenuueckuii osxcnepumenm, nabopamopmnvie padomuvl (C UCNOIb30BAHUEM
Yuposozo u ananoeoeo2o obopyoosanus yenmpa « Touxa pocmay)

W3ydeHne cMEIaHHOTO COSTUHEHHS PE3UCTOPOB.

W3Mepenne 3IeKTPOABMKYIIEH CHIbI UCTOYHHKA TOKAa M €r0 BHYTPEHHETO
COTIPOTUBIICHHUS.

HaGmronenue snexktpoiusa.

MexnpeaMeTHbIe CBA3H

N3yuyenue kypca ¢usuku 6a3oBoro ypoBHsA B 10 Kilacce oCyHIECTBISIETCS C
y4€TOM COACpXKATEIbHBIX MEXKIPEAMETHBIX CBS3€H C KypcaMd MaTeMaTHKH,
OHMOOTHH, XUMHH, Teorpaduu U TEXHOJIOTHH.

Mesicnpeomemmusvie nowsamus, CBS3aHHBIE C W3YYEHHEM METOAOB HAy4HOTO
NO3HAHMA: SIBJICHHWE, HAayYHBIM (akT, TUmore3a, (pusmdeckas BeIMYWHA, 3aKOH,
TEOpHsl, HAOIIOICHNE, IKCTICPUMEHT, MOJCITUPOBAHUE, MOICINIb, U3MEPECHHE.

Mamemamuka: pemieHue CHUCTEMBI ypaBHEHWH, JHMHEWHHas QYHKIHS,
napabona, rumnepooia, ux rpaduKu U CBOWCTBA, TPUTOHOMETPUYECKHE (YHKIUU:
CUHYC, KOCHHYC, TAHT€HC, KOTAHT'€HC, OCHOBHOE TPUT'OHOMETPHUUIECKOE TOXKIECTBO,
BEKTOPHI M UX MPOCKIIMH Ha OCH KOOPJMHAT, CJIOXKEHHE BEKTOPOB.

Buonoeus: mMexaHudeckoe NBIKEHHE B JKMBOW mpupoze, auddysus, ocMoc,
TEIUIOOOMEH KUBBIX OPraHU3MOB (BHIBI TEILIONEpeayH, TEIIOBOE paBHOBECHE),
AIIEKTPUUECKHE SIBJICHHS B )KHBOU MPUPO/IE.

Xumus: TUCKPETHOE CTPOSHHUE BEIIECTBA, CTPOSHHUE aTOMOB U MOJIEKYJI, MOJIb
BEIIECTBA, MOJISIpHAsE Macca, TEIJIOBbIE CBOMCTBA TBEPIBIX TeJ, KUIKOCTEH U
ra3oB, JJIGKTPUYECKHE CBOMCTBA METAJUIOB, 3JEKTPOJUTHUYECKAs HUCCOIUAIIUS,
raJibBaHUKA.

l'eoepacghus: BIaXXHOCTh BO3/lyXa, BETPhI, 0apOMETP, TEPMOMETP.

Texnonoeus: mpeoOpa3zoBaHUE NBWKCHHI C HCIIOJB30BAHUEM MEXAHH3MOB,
yu4€T TpeHHs] B TEXHUKE, MOJAMIUIHUKN, HCIOIb30BAHUE 3aKOHA COXPAHCHMS
UMIyJbCca B TEXHHUKE (pakera, BOAOMET U Jpyrue), ABUTATElIb BHYTPEHHETO
CrOpaHusi, mapoBasi TypOHHa, OBITOBON XOJIOIMUIBHUK, KOHIUIIMOHEP, TEXHOJIOTUU
MOJy4YeHUs] COBPEMEHHBIX MAaTEepHaJOB, B TOM UHCJIE€ HAHOMATEpUaJOB, H
HAHOTEXHOJIOTHH, 3JIEKTPOCTAaTHUECKas 3allUTa, 3a3eMJICHHE 3JIEKTPOIpuOOpoOB,
KCEPOKC, CTpYHHBII HOPUHTED, 3JIEKTPOHArpeBaTEIbHbIC npudopHlI,
AJIEKTPOOCBETUTENIbHBIE TPUOOPHI, TAIbBAHUKA.

11 KIIACC

Paznen 4. JiaekTpoauHaMHuKAa

Tema 3. Macnummnoe none. I1eKmMpoOMAZHUMHAA UHOYKUUSA

[TocTosiHHble ~ MarHuThl.  B3auMoneicTBHE  TMOCTOSIHHBIX ~ MAarHUTOB.
MarautHoe mnone. Bekrop MarmuTHOM wHAykKuuu. IlpuHuun cynepno3unuu



MAarHATHBIX MoJed. JIMHMM MarHUTHOW WHAYKUMU. KapTWHa NWHWNA MarHATHOM
WHIYKIWHU M0JI1 HOCTOSTHHBIX MATHUTOB.

MarauTtHoe T1I0J€ TPOBOAHHUKA C TOKOM. KapTuHa IHMHMH WHIYKIUA
MarHuTHOTO TOJS JJIWHHOTO NPSAMOTO IPOBOJAHUKA M 3aMKHYTOI'O KOJIBLIEBOI'O
MPOBOJHUKA, KaTYIIKK ¢ TOKOM. OnbIT Opcrena. BzanumoaeincTeBue npoBOJHUKOB C
TOKOM.

Cuna AMnepa, €€ MOJlyJIb U HalpaBJICHHUE.

Cuna Jlopenua, €€ MOyJib U HAIpaBJICHUE. [[BUKEHHE 3apsIKEHHOW YaCTHUIIbI
B OJIHOPOJTHOM MarHuTHOM nosie. Pabota cuibl JlopeHnia.

SlBneHne JIIEKTPOMAarHUTHOM HMHAYKOUU. [loTOK BeEkTOpa MarHUTHOWM
WHJYKIUUA. OJEKTPOABMXKYIIAs CHJIA HWHAYKIUMUA. 3aKOH JJIEKTPOMArHUTHOM
uHaykuuu dapanes.

BuxpeBoe nsnekTpuueckoe Tmose. IDJIEKTPOABUKYINAs CUJIa WHIYKIUUA B
IIPOBOJIHUKE, IBUKYILIEMCS TTOCTYNATEIbHO B OJHOPOJHOM MAarHUTHOM IIOJIE.

[IpaBuiio Jlenua.

NHnykTUBHOCTh.  SIBJE€HHME CaMOMHAYKIMU. OJICKTPOABWKYIIAs CUJia
CaMOWHIYKIIHH.

DHEPrusi MArHUTHOTO MOJIS KaTYIIKK C TOKOM.

DIEKTPOMAarHUTHOE TOJIE.

TexHuueckre yCTpPOWCTBA M IPAKTUYECKOE IPUMEHEHHUE: IIOCTOSIHHbBIE
MAarHMThl, JJIEKTPOMArHUTBI, D3JIEKTPOJBUIATENIb, YCKOPUTEIN 3JIEMEHTAPHBIX
YaCTHULl, UHAYKIIMOHHAS 1I€Yb.

Jlemoncmpayuu (c ucnonvzoearnuem wugposozo u anan0z06020 060pydosanus yenmpa
«Touka pocmay)

OnbIT DpcTena.

OTKJIOHEHHUE JIEKTPOHHOI'O ITy4YKa MAarHUTHBIM TIOJIEM.

JIuHUM MHIYKIIMA MarHUTHOTO TIOJISI.

B3aumoperictBue 1ByX MPOBOJIHUKOB C TOKOM.

Cunia Amnepa.

JelictBue cuibl JIopeHIa Ha HOHBI AJIEKTPOJIUTA.

SIBneHne 3EKTPOMArHUTHON UHAYKIIUH.

IIpaBuno Jlenua.

3aBUCUMOCTb SJIEKTPOJABIKYIIEH CUJIbI UHAYKIUUA OT CKOPOCTH H3MEHEHUSs
MarHUTHOTO MOTOKA.

SIBneHre cCaMOMHAYKIIUU.

Vuenuueckuii sxcnepumenm, nabopamophuvie pabomuvl (C UCNOIb30BAHUEM
yupposoeo u anano2oeo020 06opydosanus yeumpa « Touxka pocmay)

N3ydeHrie MarHuTHOTO MOJISI KATYIIKH C TOKOM.

UccnenoBanue neicTBUS MOCTOSHHOIO MarHUTa Ha PaMKy C TOKOM.



HccnenoBanue sBIEHUS 3JIEKTPOMATHUTHOW MHAYKIUU.

Paspnen S. Kosied0anus v BOJIHBI

Tema 1. Mexanuueckue u 31eKmpOMaAZHUMHblE KONEOAHUA

Konebarenbnass  cuctema.  CBOOOJHBIE  MEXaHMYECKHE  KojeOaHHUS.
['apmonnyeckue konebanus. Ilepuon, wacrora, ammuutyaa U ($asza kojieOaHUM.
IIpyxuHHBIM MasATHUK. MareMaTU4eCKUM MasTHUK. YPaBHECHHUE TapMOHHUYECKUX
koneOanuii. [IpeBpaiiieHre YHEPruu Mpy rapMOHUYECKUX KOJIEOaHUSX.

Konebarenpubiit  koHTYp. CBOOOJHBIC JJIEKTPOMArHUTHBIE KOJICOAHUS B
UJCIbHOM KOJe0aTeTbHOM KOHType. AHAJOrus MEXIy MEXaHUYECKUMH H
ANEKTPOMAarHUTHeIMU  KoJjeOanusimu. @Dopmyna Tomcona. 3akoH coxXpaHEeHUS
SHEPrUU B UJEATBHOM KOJieOaTeIbHOM KOHTYpE.

[IpencraBienue o 3aTyxaromuX KojieOaHUsX. BbIHYKIE€HHbIE MEXaHUYECKHE
kosnieOanus. Pesonanc. BeiHyX/I€HHbBIE DJIEKTPOMAarHUTHBIE KOJICOaHUsI.

Ilepemennbiii  TOK. CHHYCOMIANbHBIA TNEPEMEHHBIA TOK. MOIIHOCTH
NEPEMEHHOIO0 TOKa. AMIUIUTYJHOE M JIEUCTBYIOLIEE 3HAYEHHE CHJIBI TOKa H
HaIPSKEHUS.

Tpancdopmatop. [IpousBoacTBo, nepenada U NOTPeOICHUE ANEKTPUUECKOU
SHEPIruM. JKOJOTMYECKUE PUCKU MPHU MPOU3BOJCTBE 3JIEKTpo3Hepruu. Kynbrypa
UCITOJIb30BAHUS AJIIEKTPOIHEPTUH B TOBCEIHEBHOM KU3HH.

TexHuueckne yCTpOHCTBAa M MNPAKTHUYECKOE IMPUMEHEHUE: SJIEKTPUYECKUN
3BOHOK, T€HEPATOP NEPEMEHHOI0 TOKA, JIMHUU AJIEKTPONEpeIay.

Jlemoncmpayuu (c ucnonvzosarnuem wugposozo u ananoz06020 ob6opydosanus uenmpa
«Touka pocmay)

HccnenoBanne mnapaMeTpoB Kojie0aTeIbHOH CHCTEMBbI (MPYXUHHBIA WIIN
MaTeMaTUYECKUN MasITHUK).

HaGmronenne 3aTyxaronux KojaeOaHu.

HccnenoBanne cBOWCTB BHIHYKICHHBIX KOJIEOAHUN.

Ha6monenue pe3onanca.

CBOOOIHBIE AIIEKTPOMArHUTHBIC KOJICOAHMS.

OcuuorpaMmbl (3aBUCUMOCTH CUJIBI TOKA M HANPSDKEHUSI OT BPEMEHU) s
AIEKTPOMArHUTHBIX KOJICOAHMIA.

Pe3onanc mnpu mocneqoBaTebHOM COEIMHEHUH PE3UCTOpPa, KaTYLIKH
WHJIYKTUBHOCTHU U KOHJIEHCATOPA.

Mogenb IMHUY 3JIEKTPONEepeIauu.

Vuenuueckuii sxcnepumenm, nabopamophuvie pabomvl (C UCNOIb30BAHUEM
yupposoeo u anano2o6o020 06opyoosanus yeumpa « Touxa pocmay)

NccnenoBanne 3aBUCMMOCTH NEPUOJIA MaJbIX KOJeOaHUM rpy3a Ha HUTH OT
JUTMHBI HUTH ¥ MacChI Tpy3a.



HccnenoBaHnve mNEepeMEHHOT0 TOKa B LENM W3 IOCJIEA0BATEIbHO
COEIMHEHHBIX KOHJIEHCATOPa, KATYIIKHU U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmpOMAHUMHbBLE G0JIHbI

MexaHudeckue BOJHBI, yciioBua pacnpoctpanenus. Ilepuon. Ckopoctb
pacnpocTpaHeHUs: W JJuHa BoJHbL. [lomepeuHble W MPOJOJIbHBIE BOJHBI.
WuTtepdpepentus u nuPpakuust MEXaHUYECKUX BOJIH.

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

DNEeKTPOMAarHUTHHIE BOJHBL. Y CIOBUS U3IYYEHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3aumnas opuenrtauus BekropoB E, B, V B anekrpomaruutHoit BonHe. CBoiicTBa
AJIIEKTPOMArHUTHBIX BOJIH: OTPa)XXEHHUE, MpEIOMIICHUE, MOJsSpu3auus, AuQpaKus,
unTepdepennns. CKOpoCTb ANEKTPOMArHUTHBIX BOJIH.

[Ikana >1eKTPOMarHUTHBIX BOJH. [IpuMeHeHue 3IeKTPOMArHUTHBIX BOJIH B
TEXHUKE U OBITY.

[TpuHIMIIBI paguOCBsI3K U TeleBUAeHUs. Panuonokanms.

DNEeKTPOMArHUTHOE 3arpsi3HEHUE OKPY>KAIOIIEH Cpe/Ibl.

TexHuueckre ycTpocTBA W MNPAKTUYECKOE NPUMEHEHHE: MY3bIKaJIbHbIC
UHCTPYMEHTHI, YJIbTPa3ByKOBasi AMArHOCTHKA B TEXHUKE U MEIUIMHE, pajap,
paauonpuéMHUK, TeJIEeBU30p, aHTeHHa, TenedoH, CBY-neyn.

Jlemoncmpayuu (c ucnonvzosarnuem wugposozo u ananoz06020 obopydosanus uenmpa
«Touka pocmay)

OO6pazoBaHue U paclpoCcTpaHEHUE MTONEPEYHBIX U MTPOIOJIBHBIX BOJIH.

Konebmomieecs Teno Kak HCTOYHUK 3BYKA.

HaGmronenne oTpakeHust ¥ MPEIOMIICHUSI MEXaHUYECKUX BOJIH.

Ha6monenne uaTepdepeHinu u 1upakiiui MEXaHUMIECKUX BOJIH.

3BYKOBOM PE30HAHC.

HaGmronenre cBsSI3M TPOMKOCTH 3BYyKa M BBICOTHI TOHA C aMIUIATYAOU H
4acTOTOM KoJieOaHuH.

UccnenoBanue CBOWCTB DJIEKTPOMATrHUTHBIX BOJIH: OTpa)KCHUE,
MpesioMIICHHE, OIspu3aIus, Tudpakius, UHTEpPepeHITHS.

Tema 3. Onmuxa

I'eomerpuueckass onrtuka. IIpsMonMHENHOE pacIpOCTpaHEHUE CBETA B
ogHopoaHou cpene. JIyu ceera. TouedHbI HICTOYHHK CBETA.

OTtpaxeHue cBera. 3aKOHBI OTpakeHHUs! cBeTa. [locTpoeHnne m3o0pa)keHuil B
MIJIOCKOM 3€pKaje.

[Ipenomiienue cBeta. 3aKOHBI IPEIOMIICHUS CBeTa. AOCOJIIOTHBIN MOKAa3aTeNb
npenomieHus. [lonHoe BHyTpeHHee oTpaxkeHue. lIpenenbHblii yroa mOJHOTO
BHYTPEHHETO OTPAXKCHHUSI.

Hucniepcus cseta. CiioxHbIN cocTaB O6enoro cBera. L[BeT.



ColOuparome u pacceuBaromue JuH3bl. ToHkas JnuH3a. DokycHoe
paccTosiHME M ONTHYEcKas cuja TOHKOM nuH3bl. [locTpoeHue wn3o0pakeHuil B
coOuparoumx U paccenBaronux jduH3zax. Gopmyna TOHKOW JHH3BL. YBEIUYEHHE,
JlaBaeMoe JINH30M.

IIpenensl MPUMEHUMOCTH T€OMETPUYECKON OITUKH.

BonnoBas ontuka. HWuTepdepenuuss cBera. KorepeHTHble HCTOYHUKH.
VYcnoBust HaOMIOAEHUS MAKCUMYMOB W MHUHHUMYMOB B HUHTEp(EpeHLMOHHOMN
KapTUHE OT JBYX CUH(Aa3HBIX KOTEPEHTHBIX UCTOUYHUKOB.

HNudpakus cBera. JudpakuuonHas pemérka. YcaoBue HaOIOACHUS
[JIaBHBIX ~MAakKCUMyMOB IIpM IaJACHUM MOHOXPOMAaTHYECKOIO CBE€Ta Ha
IUGPaKkIUOHHYIO PEIIETKY.

ITonspusanus ceera.

TexHuueckue yCTpOMCTBA M IPAKTUYECKOE IIPUMEHEHHE: OYKH, JIyIa,
doToanmapar, NPOEKIMOHHBIN amnmapar, MHKPOCKOI, TEeJIECKON, BOJIOKOHHAs
OITHKA, TU(PPAKIIMOHHAS PEIIETKA, MOJISPOUI.

Jlemoncmpayuu (c ucnonvzosanuem uudposozo u ananoz06020 06opydosanus uenmpa
«Touka pocmay)

[IpsmoniHEHOE pacIpOCTpaHEHHUE, OTPaKE€HHUE U TPEJIOMIICHUE CBETA.
Ontrueckue mpudOpPHI.

[TonHoe BHYyTpeHHEE OTpakeHre. Mojiesib CBETOBOA.

HccnenoBanue cBOMCTB M300paKeHUM B JIMH3AX.

Mojenu MUKpOCKOTIA, TEIECKOTa.

Ha6monenne naTepdepeHnm cBera.

Ha6monenune nudpakimu ceera.

HabGmronenue nucnepcuu cBera.

[Tonydyenue cekTpa ¢ TOMOIIBIO TPU3MBI.

[TonyueHnue criekTpa ¢ MOMOIIBI0 TUPPAKITMOHHON PEIIETKH.

HaGmonenne monsipusaiuy cBeTa.

Vuenuueckuii sxcnepumenm, aabopamophsie pabomvl (¢ UCNOIb30BAHUEM
Yuhposo2o u ananoeco602o obopyoosanus yenmpa « Touxa pocmay)

N3Mmepenue mokasaTesst NpeIoMIICHUS CTEKJIA.

NccnenoBanue cBOMCTB M300paKeHU B JIMH3AX.

Hab6monenne nucnepcuu cBera.

Pazgen 6. OCHOBBI ClIeMAJIBHON TEOPUU OTHOCUTEIBHOCTH
['paHuibl  NPUMEHUMOCTH  KJACCUYECKOM  MEXaHUKH. [Toctynatel
CIICLIMAJIbHOW TEOPUHU OTHOCHUTEJIBHOCTH: WHBAPUAHTHOCTH MOAYJIS CKOPOCTH
CBETa B BaKyyMe€, IPUHIIUI OTHOCUTEIBHOCTH DUHIITCHHA.



OTHOCHUTEIIBHOCTD OJHOBPEMEHHOCTU. 3aMEJUICHUE BPEMEHU M COKpPAILlCHHUE
JUTVHBI.

OHeprus U UMITYJIbC PEIATUBUCTCKON YACTHIIBI.

CBs13b MaccChl ¢ JHEPrUEr U UMITYJILCOM PEIIATUBUCTCKOW YaCTHLIBI. DHEPIrus
MTOKOSL.

Paszpnen 7. KBanroBas ¢pusuka

Tema 1. Dnemenmot KBAHMOBOU ONMUKU

®dotonbl. Dopmyna [lnanka cBs3u sHEpruu (POTOHA C €r0 YACTOTOU. DHEPrus
U UMIyJbC (HOTOHA.

OtkpeiTue u uccienaoBanue gorodrddexra. OnbiTel A. I'. CtoseroBa. 3aKoHBI
dotoadpdexra. YpaBHenue DiHmTerHa st Gororddekra. «KpacHas rpaHuia
doTorddexra.

JlaBnenue ceera. Onwitel I1. H. JleGenena.

XHUMHUYECKOe JEHCTBUE CBETA.

TexHudeckue ycTpoWCTBA U MPAKTUYECKOE MPUMEHEHHE: (DOTORIEMEHT,
dboTomaTunK, CoJIHEUHas 6aTapesi, CBETOIUO.

Jlemoncmpayuu (c ucnonvzosanuem uudposozo u ananoz06020 06opydosanus uenmpa
«Touka pocmay)

®dotor(deKT Ha yCTaHOBKE C IIMHKOBOM TIJIACTUHOM.

Nccnenoranue 3akoHOB BHelHEro ¢hoTo3ddexra.

CBeToauon.

Conneunas Garapes.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmbiTel Pesepdopaa mo paccessHUIO o -4acTHII.
[lmanerapnas moxaens aroma. Iloctynatel bopa. M3nyyeHume u morioineHue
(GOTOHOB TpU Mepexoje aroMa C OJHOTO YPOBHS JSHEPruu Ha Apyrou. Bumawl
cnekTpoB. CIEKTp YpOBHEN SHEPIUU aToOMa BOJOPOA.

BosnnoBbie cBoiicTBa yactull. Boausl ne bpoiis. KopnyckyisipHo-BoIHOBOM
yaJli3M.

CHOHTaHHOE U BBIHYKJICHHOE U3JIyUYCHHE.

TexHuueckue yCTpPOWCTBA M NPAKTHYECKOE NPUMEHEHUE: CHEKTPAIbHBIN
aHau3 (CIEeKTPOCKOM), JIa3ep, KBAHTOBBIA KOMITBIOTED.

Jlemoncmpayuu (c ucnonvzosarnuem wugposozo u ananoz06020 o6opydosanus yenmpa
«Touxa pocmay)

Monens onbita Pezepdopaa.
Ornpenenenue JIMHBI BOJIHBI Ja3epa.
HaGmonenne nuHeM4aTbiX CIEKTPOB U3TyUYCHHUS.



Jlazep.

Vuenuueckuii sxcnepumenm, nabopamopmuvie padomuvl (C UCNOIb30BAHUEM
Yugposozo u anano2o6o2o obopyoosanus yenmpa « Touxa pocmay)

HaGmronenue nuHeivaToro cnekrpa.

Tema 3. Amomnoe a0po

OKCIIEpUMEHTBI, JOKA3bIBAIOIIME CIOKHOCTh CTpOeHMs sapa. OTKpbITHE
pamuoaktuBHOCTH.  OmbiTel  Pesepdopaa 1o ompedeseHUI0O  cocTaBa
paanoakTuBHOro u3nydenus. CBoiicTBa anbda-, Oera-, ramma-u3ayyeHUs.
BnusiHue paaioakTHBHOCTH Ha )KUBBIE OPTaHU3MBI.

OtkpeiTHEe TpoTOHAa M HeuTpoHa. Hyknmonnas moxens sigpa ['eitzenGepra—
NBanenko. 3apsag sapa. MaccoBoe unciio sapa. M30tonsl.

Anbda-pacnan. DIEKTpOHHBIA UM TMO3UTPOHHBIM Oerta-pacman. ['amma-
u3NlydeHue. 3aKOH pPaAuOaKTUBHOTO pacnaja.

DHeprusi CBsI3M HYKJIOHOB B siipe. SnepHbie cuibl. JledexT maccsl sapa.

SnepHble peakuuu. Jlenenue u cUHTE3 A1€p.

Anepnswiii peaktop. Tepmosmepubiii cunTe3. [IpobiieMbl W TEPCHEKTUBBHI
AIEPHON SHEPreTUKUA. DKOJIOTMYECKUE ACIIEKThI SIAEPHON SJHEPTETHUKH.

DneMeHTapHble YacTUlbl. OTKpBITHE TO3UTPOHA.

Mertonbl HAOJIIOIEHNS ¥ PETUCTPALIUU AIEMEHTAPHBIX YaCTHII.

dyHaaMeHTaabHbIe B3auMoAeicTBus. EAMHCTBO hrzndeckoil KapTUHBI MUpa.

TexHuueckne ycTpolcTBa UM MPAKTUYECKOE NPUMEHEHHE: JO3UMETpP, Kamepa
Bunbcona, siaepHbIit peakTop, aToMHast 6oM0a.

Jlemoncmpayuu (c ucnonvzosarnuem wugposozo u ananoz06020 0b6opydosanus uenmpa
«Touka pocmay)

Cu€TunK MOHU3UPYIOUTUX YACTHII.

Vuenuueckuii sxcnepumenm, nabopamophvie pabomuvl (C UCNOLb30BAHUEM
yugposozo u ananozo8o2o 0bopyoosanus yeumpa « Touxa pocmay)

HccnenoBanne TpekoB 4acTHIL (110 TOTOBBIM (hoTorpadusim).

Pa3zen 8. JiieMeHTBHI ACTPOHOMUM U ACTPOPU3UKH

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

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

ConHeunas cucreMa.

Connne. ComHeuHast akTUBHOCTh. McTtounuk sHepruu CosiHIIA W 3BE3.
3BE31bI, X OCHOBHBIE XAPAKTEPUCTUKHU. JlMarpamMma «CIEKTPaJbHBIM KIacC —
CBETHUMOCTB». 3BE3/bl TJIABHOM MOCIECAOBATCIBHOCTH. 3aBHCHMOCTb «Macca —
CBETUMOCTB» ISl 3BE3]] TJIABHOM TMOCJIEAOBATEILHOCTH. BHYTpeHHEe CTpoeHHe



3B€31. COBpEeMEHHBIE MPEACTABICHUS O MPOUCXOKACHUM U 3Bostonnn ConHna u
3BE3/. DTambl )KU3HU 3BE3I.

Mnuneunsiii Ilyte — Hama ['anaktuka. Ilonoxxenne m nBuxkenue ConHua B
IN'anaktuke. Tunel ranaktuk. Paguoranaktuku u kBaszapsl. UEpHbBIE OBIPHI B AIpax
TaJaKTUK.

Bcenennas. Pacmupenue Beenennoit. 3akon Xa66sa. Pazberanue ranakTuk.
Teopus bousbiioro B3peiBa. PeaukroBoe nsinydeHue.

Macmtabnas ctpyktypa Beenennoit. Metaranaktuka.

Hepeménnbie npo6iemMbl aCTPOHOMUHU.

Vuenuueckue nabnooenus

HaGmonenust HeBOOpYKEHHBIM TJ1a30M C HCIOJIb30BAaHUEM KOMITbIOTEPHBIX
NPUJIOXKEHUH I ONpe/iesieHus MOJI0KEHUSI HeOEeCHBIX 0ObEKTOB Ha KOHKPETHYIO
JaTy: OCHOBHBIE cO3Be3a1s1 CEBEPHOTO MOMYIIAPUS U SIPKUE 3BE3/IBI.

Ha6monenus B Teneckon JIyHsl, mianet, Miieunoro IlyTu.

O6o0maomiee NOBTOPEHNE

Ponb Qu3ukm u acTpoHOMHMM B 3KOHOMUYECKOH, TEXHOJIOTHYECKOM,
COLIMAJIBHOM M 3THYECKON cdhepax AesTENHHOCTA Ye0BEKa, POJIb U MECTO (HU3UKU
¥ aCTPOHOMHUU B COBPEMEHHOW HAYYHOUW KapTUHE MHUpPA, POJIb PU3NUYECKON TEOpUH
B (GOpMHUpPOBAaHUM TIPEJCTAaBICHUNA O (UUYECKOM KapTUHE MHUpa, MECTO
¢dusznueckoi KapTUHBI MHpa B OOIIEM sy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
IIPEACTABIICHUN O IIPUPOLE.

MexnpeaMeTHbIe CBA3H

N3yuenue kypca ¢usuku 6a3oBoro ypoBHA B 11 Kilacce ocymiecTBIsIETCS C
y4ETOM COJAEPXKATEIBHBIX MEXIIPEAMETHBIX CBSI3€M C KypcaMHU MAaT€MaTHKHU,
OMOJIOTMH, XUMHH, Teorpadyu U TEXHOJIOTHH.

Meosicnpeomemnvle noHamus, CBSI3aHHBIE C M3yYEHHEM METOJIOB HAYyYHOTO
MO3HAHUS: SBJICHUE, HAy4HbId (akT, rumore3a, (u3MYecKass BEIUYMHA, 3aKOH,
TEopusl, HaOIIOAEHUE, SKCIEPUMEHT, MOJECINPOBAHUE, MOJIEb, U3MEPEHUE.

Mamemamuka: pelieHUEe CUCTEMbl YPAaBHEHUW, TPUTOHOMETPUUYECKHE
(YHKIMH: CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUUECKOE
TOKJIECTBO, BEKTOPBI U HMX IPOEKUMU HAa OCH KOOPAMHAT, CIOKEHHE BEKTOPOB,
MPOU3BOJIHBIE DJEMEHTAPHBIX (YHKIHMM, TPU3HAKA TOJ00MS TPEYroJbHUKOB,
oTpeeseHue IIIOMAAH MIOCKUX GUryp u oobéma Tel.

Buonoeusa: »nexTpuueckue SBICHHUS B JKUBOM MpHpone, KoieOaTelbHbIE
JNBH)KEHUS B )KMBOW NMPHUPOJIC, ONTUYECKUE SIBJICHUS B )KUBOW MPUPOJE, NCHUCTBUE
paanaluy Ha )KUBbIE OPTAHU3MBI.

Xumus: CTpOEHUE aTOMOB M MOJIEKYJI, KPUCTAJUIMYECKasl CTPYKTYpa TBEPABIX
TEN, MEXaHU3Mbl OOpa30BaHUsl KPUCTAINIMYECKOW PEMIETKH, CHEKTPaTbHbIN
aHaJn3.



l'eocpaghusi:  marHUTHBIE TONMIOCA 3€MJIM, 3aJIe)KM MArHUTHBIX — PYI,
(doTochEMKA 3eMHOI MOBEPXHOCTH, MPEACKA3aHUE 3EMIIETPSICEHUIA.

Texnonocusa: IMHUM DICKTPOIEpPEAad, TIEHEPATOp I[EPEMEHHOrO TOKa,
AIEKTPOABUTATENb, WHAYKIMOHHAS II€4Yb, pPAAAp, PAAUONPUEMHHK, TEIEBU30P,
anTeHHa, TeiedoH, CBY-meub, NMpOEKIMOHHBIN anmapar, BOJOKOHHAs ONTHKA,
coJiHEeYHas Oarapes.



IINTAHUPYEMBIE PE3YJbTATHBI OCBOEHHMA INIPOI'PAMMBI 110
OU3UKE HA YPOBHE CPEJHEI'O OBHIEI'O OBPA30OBAHUA

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

JINYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIEC PE3yJabTAThl OCBOCHUSI yueOHOro npeaMera «Ou3nKay JT0KHBI
OoTpakaTb T'OTOBHOCTh M CIHOCOOHOCTH OOYyYaromIMXcsi PYKOBOJICTBOBATHCS
chopMUPOBAHHOW BHYTPEHHEHW TMO3UIMEH JIMYHOCTH, CUCTEMOW IIEHHOCTHBIX
OpUCHTAIIMH, TIO3UTHUBHBIX BHYTPEHHHX  YOEXKIECHHH, COOTBETCTBYIOIIUX
TPAJAUITMOHHBIM IIEHHOCTSIM POCCHUUCKOTO OOIIECTBa, PACIHIMPECHHE KU3ZHECHHOTO
ONbITa M OMbITA JIEATEIBHOCTH B MPOIIECCE pealv3allii OCHOBHBIX HaIlpaBJICHUMN
BOCIUTATEIbHOU IESATEILHOCTH, B TOM YHCJIE B YACTHU:

1) rpa’KaaHCKOr0 BOCIMTAHUSA:

c(hOpMUPOBAHHOCTD IPAKAAHCKOM MO3UIIMHM 00YJaIOIIEeTrOCsl KaK aKTUBHOTO U
OTBETCTBEHHOTO YJIEHA POCCUMUCKOTO OOIIECTBa;

OPUHITHE  TPAJAMIIMOHHBIX  OOIIEYEIOBEYECKUX T'yYMAaHUCTHYECKUX U
JEMOKPAaTUYECKUX [IEHHOCTEM;

TOTOBHOCTh BECTH COBMECTHYIO AEATEIBHOCTh B MHTEPECAX TIPakITAHCKOIO
o0IIecTBa, y4aCTBOBATh B CAMOYIIPABIEHUH B 00pa30BaTEILHOM OpraHu3alluy;

YMEHHUE B3aUMOJIECTBOBATh C COLMAIBHBIMU UHCTUTYTAMU B COOTBETCTBUU C
uX (QYHKIIMSIMU U HAa3HAYCHUEM;

TOTOBHOCTh K TyMaHUTAapHOM U BOJIOHTEPCKOMN AEATEIbHOCTH;

2) NaTPUOTHYECKOT0 BOCTIUTAHUS

c(hopMHUPOBAaHHOCTH POCCUUCKOM TPaK1aHCKOMN UJICHTUYHOCTH,
MaTpUOTU3MA;

LIEHHOCTHOE OTHOILIEHUE K TOCYJAapCTBEHHBIM CHMBOJAM, JOCTHKEHUIM
POCCHICKUX YUEHBIX B 00J1aCTH (DU3HUKHU U TEXHUKH;

3) TyXOBHO-HPABCTBEHHOI0 BOCTIUTAHMS

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ’TUUYECKOTO TMTOBEICHUS;

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

OCO3HaHHE JIMYHOTO BKJIaJa B IOCTPOCHHUE YCTOMYUBOTO OYAYIIETO;

4) 3cTeTHYeCKOr0 BOCTIUTAHUSI:

3CTETUYECKOE OTHOIIEHNWE K MUPY, BKIIFOYasl ICTETUKY HAyYHOTO TBOPYECTBA,
MpUCYIIETo (PU3NYECKON HAYKE;



5) Tpy/10BOT0 BOCIIUTAHUSI:

MHTEPEC K pa3IMyHbIM cdepaMm npodhecCUuOHANbHONU AEATENbHOCTH, B TOM
YHCJI€ CBSI3aHHBIM C (PU3MKOM U TEXHUKOH, YMEHHE COBEPIIATh OCO3HAHHBII BHIOOD
Oynymieit mpodeccuu U peaau3oBbIBaTh COOCTBEHHBIC )KU3HEHHBIC TIIaHBI;

TOTOBHOCTh M CIIOCOOHOCTh K O0Opa30BaHUIO U caMOOOpa30BaHUIO B 00JaCTH
(bY3UKHM HA TPOTSHKEHUH BCEU KU3HU;

6) 3K0JI0rH4eCKOro BOCIIUTAHUS:

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

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

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

7) HIEHHOCTH HAYYHOT0 MO3HAHMSI:

c(OpMHPOBAHHOCT MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS (HU3MUECKON HAYKH;

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

METAIPEJMETHBIE PE3YJIBTATBI

IMo3HaBaTe/IbHbIE YHUBEPCAJIbHBIE YUeOHbIE IeiiCTBHSA
ba3oBble jornueckue AeMcTBUA:
CaMOCTOSITETFHO ~ (DOPMYJIUPOBATh M aKTyaJM3UpPOBaTh  MPOOJIEeMY,
paccMarpuBaTh €€ BCECTOPOHHE,
OTIPENICISATh IETH JEeATSIBHOCTH, 3aaBaTh IapaMEeTpbl W KPUTCPUU HX
TOCTHKCHUS,
BBISIBJISITh  3aKOHOMEPHOCTH M TMPOTUBOPEYHS B  paccMaTpHUBAEMBIX
(bu3HUECKUX SIBICHUSX;
pa3pabaThiBaTh IUTAH PEIICHUS TPOOJIEMBI C y4E€TOM aHaIM3a HMEIOIIUXCS
MaTepHAbHBIX ¥ HEMAaTePUATbHBIX PECYPCOB;
BHOCHUTH KOPPEKTHUBHI B JIEATEITLHOCTH, OIIEHUBATh COOTBETCTBUE PE3YJIHTATOB
IIEJI5IM, OIICHUBATHh PUCKH TOCEACTBUH JACSTEILHOCTH;
KOOPJMHUPOBATh M  BBIMOJMHATH pabOTy B  YCIOBHSX PEATbHOTO,
BUPTYaJILHOTO 1 KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;
pa3BUBATh KPEATUBHOE MBINIJICHUE TIPY PEIICHUH )KU3HEHHBIX TTPOOIIEM.
Bba3oBble ucciienoBaTeibcKue AeiCTBUSA:
BJIQ/ICTh HAYYHON TEPMHUHOJIOTHEH, KIIIOUCBHIMA TOHSITHSIMU W METOJAMHU
bu3nYecKol HAyKH;



BJIJIETh HABBIKAMH Y4E€OHO-HCCIIEOBATEIbCKON M MPOCKTHON JEATEIbHOCTH
B 00y1acTu (PU3UKH, CIIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEILHOMY MOUCKY
METOJIOB pEIICHHS 3alad (U3NYECKOTO COJACP)KAHUS, MPUMEHEHHIO Pa3INIHBIX
METO/IOB TTO3HAHUS;

BIAJIETh BHJAMHU JIEATEIBHOCTH II0 TMOJYyYEHUIO HOBOTO 3HAHHS, €ro
WHTEpIpETaluy, MpPeoO0pa3OoBaHUI0 W TPHUMEHEHUIO B PA3NIUYHBIX Y4eOHBIX
CUTYallUiX, B TOM YMCJIE IPU CO3/IaHUU YYE€OHBIX MPOECKTOB B 00JACTH (PUBHKHU;

BBISIBIIATH IPUYMHHO-CIICJACTBEHHBIE CBSI3W W aKTyaJH3UpOBaTh 3ajady,
BBIJIBUTaTh THIIOTE3y €€ peHIeHHs, HAXOJWUTh apryMEHTBI IJsl JI0OKa3aTelbCTBA
CBOMX YTBEP)KJICHUH, 3a/1aBaTh apaMeTPhl U KPUTEPUH PEIICHUS;

aHAIM3UPOBATh TMOJYYCHHBIE B XOJE€ pEIICHUS 3aJadyd pe3yJbTaThl,
KPUTHYECKU OIIEHWBATh UX JOCTOBEPHOCTH, MPOTHO3UPOBATH N3MEHEHHE B HOBBIX
YCIIOBHSIX;

CTaBUTh M (OPMYIHUPOBATH COOCTBCHHBIC 3aJadydl B 00pa30BaTEIBHOM
JESITEILHOCTH, B TOM YHCJIC IPU U3yYEeHUHU (U3HKH,

JaBaTh OIICHKY HOBBIM CHTYAIIUSIM, OIEHUBATH MPUOOPETEHHBIH OIBIT;

yMETh TIEPEHOCHUTh 3HAHUS 10 (HU3WKE B MPAKTHUYECKYIO 00JIacTh
KHU3HEICITCITLHOCTH;

YMETb UHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEAMETHBIX 00IacTel;

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

CTaBUTb NPOOJIEMBI U 33a4H, TOIMYCKAIONINE albTEPHATUBHbBIE PELICHMUS.

PabGora ¢ undgopmanmeii:

BJIJIETh HABBIKAMU MOJyYEHUS MHPOpMAIMKU (PU3MUECKOIO COAEpKAaHUS U3
HUCTOYHHMKOB PpAa3HbIX THUIIOB, CaMOCTOSTEIbHO OCYILECTBISATh IIOWCK, aHAJIM3,
CUCTEMAaTU3aLMI0 M HHTEPIpETalri0 MHGOPMALMU PA3IUYHBIX BHUIOB U (POopM
HpEeCTaBIICHUS;

OLIEHUBATh JOCTOBEPHOCTh HH(OPMALINH;

UCTOJb30BaTh  CpeACTBa HMH(POPMALMOHHBIX M KOMMYHHUKAIIMOHHBIX
TEXHOJIOTUNA B PEHIEHUMH KOTHUTHUBHBIX, KOMMYHUKAaTHUBHBIX U OPTaHU3ALIMOHHBIX
3a1a9 ¢ COOJIOJICHHEM TpeOOBaHUH HSPrOHOMHUKH, TEXHHUKH O€30IacHOCTH,
TUTUEHBI, PECcypcocOEpeKeHus, MPaBOBBIX U  ATHUYECKUX HOPM, HOPM
nH()OPMAITMOHHON 0€30MaCHOCTH;

CO3/1aBaTh TEKCTHl (U3UYECKOTO COACpXKaHHUS B Pa3IMYHBIX (opmaTax C
yu€TOM Ha3zHAYeHUS MHPOPMAIMH U LEIEeBON ayIUTOPUH, BEIOMpas ONTHUMAIBHYIO
(dopmy mpencTaBiIeHHs U BU3yaIH3alUu.

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



pacno3HaBaTh MPEANOCBUIKM  KOHQIMKTHBIX CUTyallUd M  CMAr4arh
KOH(DJIUKTBHI;

Pa3BEPHYTO M JIOTUYHO M3JIAraTb CBOK TOYKY 3PEHHUS C HUCIIOJIb30BAHUEM
S3BIKOBBIX CPE/ICTB;

[IOHUMAaTh U MCIOJIb30BaTh MPEUMYIIECTBA KOMAaHIHOW U WHIAWBUIAYAIBHOU
paboThI;

BbIOMpATh TEMAaTUKy M METOJbl COBMECTHBIX IEHCTBUU C Y4YETOM OOIIMX
MHTEPECOB U BO3MOKHOCTEN KaXKOI'0 YCHA KOJUICKTUBA,

IPUHUMATh L€IM COBMECTHOW  JCATEIbHOCTH, OpPraHU30BbIBATH WU
KOOPAWHUPOBATh JEUCTBUSA IO €€ JOCTHKEHHUIO: COCTaBJIATH IUIaH JIEUCTBUH,
pacnpenensiTh poid ¢ YYETOM MHEHUHM YYaCTHUKOB, OOCYXIaTh pE3yJbTaThbl
COBMECTHOM paboThI;

OLICHUBATh KadyeCTBO CBOEr0 BKJIAJa M KaXKAOINO yYaCTHMKA KOMAaHIbl B
oO1uit pe3yabTaT Mo pa3pabOTaHHBIM KPUTEPUSIM;

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

OCYILECTBIIATh IO3UTUBHOE CTPATErMYECKOE TMOBEICHUE B PaA3JIMYHBIX
CUTYalUsX, IPOSBIATh TBOPUECTBO U BOOOpaKEHUE, ObITh MHUIIUATUBHBIM.

PeryasiTuBHbIe YyHUBepPCcAJbHbIE yUeOHbIE 1eCTBUSA
Camoopranusanus:

CaMOCTOSITEJILHO OCYIIECTBIIATh TMO3HABATEIBHYIO JIESITEIHHOCTh B 00JIACTH
GU3UKM W aCTPOHOMHH, BBISBIATH MPOOJIEMBI, CTaBUTh U (GOPMYJIUPOBATH
cOOCTBEHHBIE 3a/1a4H;

CaMOCTOSITEILHO COCTAaBJISITh IUIAH PEIICHUS PACUETHBIX M KauyeCTBEHHBIX
3a/1a4, IJIaH BBHITIOJHCHHS TPAKTHYECKON pabOThI ¢ YUYETOM HUMEIOITUXCS PECYPCOB,
COOCTBEHHBIX BO3MOYKHOCTEH U MPENIOYTCHUN;

JlaBaTh OLICHKY HOBBIM CUTYalIUsIM;

pacuIupsTh paMKH y4eOHOTO IMpeIMETa Ha OCHOBE JIMYHBIX MPEANOYTECHHUIA;,

nenaTh OCO3HAHHBIM BBIOOp, apryMeHTHpOBaTh ero, OpaTh Ha ceOs
OTBETCTBEHHOCTH 32 PEIICHUE;

OIICHUBATh MPUOOPETEHHBIN OIIBIT,

crocoOCcTBOBaTh (HOPMUPOBAHUIO M TMPOSBICHUIO JSPYAUIMH B 00JaCTH
(M3UKH, TOCTOSTHHO MOBHIIIIATh CBOM 00Pa30BaTEIIbHBIA U KYJIBTYPHBIH YPOBCHD.

CaMOKOHTPOJIb, IMOIIMOHATIbHBIN MHTEJIEKT:

JlaBaTh OILICHKY HOBBIM CHTYyallMsiIM, BHOCHTH KOPPEKTHUBBHI B JEATCIHHOCTb,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LIETSAM;

BJIaJICTh ~ HaBBIKAMHM  TO3HABaTENbHON  pedJIeKCMM  KaK  OCO3HaHUS
COBEPIIAEMBIX JICUCTBUA W MBICIUTEIBHBIX MPOILECCOB, HMX PE3YJbTATOB U
OCHOBaAHUI;



WCIIOIB30BaTh MPUEMBI peIeKCUM JJIsl OIICHKU CUTYyallMu, BHIOOpAa BEPHOTO
peLICHUS;

YMETh OILICHUBAaTh PUCKM U CBOCBPEMEHHO MNPUHUMATh PEIICHUS MO HX
CHUKECHUIO;

NpUHUMATh MOTHBBI M apryMEHTHl JAPYTUX TpPU aHAIU3E PE3yIbTaTOB
JeSTEIbHOCTH;

IpUHUMATh Ce0sl, TOHMMAasi CBOM HEJOCTATKU U JOCTOUHCTBA;

NpPUHUMATh MOTHBBI M apryMEHTHl JAPYTUX TpPU aHAIU3€ Pe3yIbTaToOB
JeSTEIbHOCTH;

MPU3HABATh CBOE MPABO U MPABO JPYTUX HA OITUOKH.

B mpouecce n0CTUXKEHUSI JTMYHOCTHBIX PE3YJIBTATOB OCBOEHHUS MPOrPaAMMBbI
no ¢u3MKe 1 YPOBHS cpeaHero oOmero oOpa3oBaHUsi y OOyYaromuxcs
COBEPILIEHCTBYETCS AMOIIMOHAIBHBIN UHTEIIJICKT, MpeIoaaraonmn
c(hOpMHUPOBAHHOCTb:

CaMOCO3HaHMs, BKIIOYAIONICTO CIIOCOOHOCTh IIOHUMATh CBOE AMOIIMOHAIBHOE
COCTOSIHUE, BUJIETh HAIIPaBJICHUs Pa3BUTHUS COOCTBEHHOW SMOILMOHAILHON C(ephl,
OBITh YBEpECHHBIM B cele;

CaMOpETyJIMPOBaHMS, BKJIIOYAIOIIETO CAaMOKOHTPOJIb, YMEHHWE NPUHUMATh
OTBETCTBEHHOCTh 3a CBOE TIOBEJICHHE, CIOCOOHOCTh aJanTHUPOBATBCA K
AMOITMOHAIBLHBIM U3MEHEHUSIM U TIPOSIBISATH THOKOCTh, OBITH OTKPHITBIM HOBOMY;

BHYTPEHHEN MOTHBAIMH, BKIIIOYAIOMIEH CTPEMJICHUE K JOCTHKEHUIO LEIN U
yCIexy, ONTUMH3M, WHUIIMATUBHOCTh, YMEHHME JCHCTBOBAaTb HUCXOJS W3 CBOUX
BO3MO>KHOCTEH;

SMIIATHH, BKIOYAIONIEH CITOCOOHOCTh MOHUMATh YMOIIMOHAIBHOE COCTOSHUE
JIPYTUX, YYUTBIBATH €ro IIPH OCYIIECTBICHUU OOIIEHUS, CIIOCOOHOCTh K
COYYBCTBHIO U CONIEPEIKUBAHHUIO;

COITMATbHBIX HABBIKOB, BKJIIOUAIOIINX CIIOCOOHOCTh BBICTPAWBATh OTHOIIICHUS
C APYTUMU JIOJIEMH, 3a00TUTHCS, MPOSBIIATh HHTEPEC M pa3periaTh KOH(PIMKTHI.

HPEAMETHBIE PE3YJIBTATDBI

K konmy oOyuenuss B 10 kiacce mpeamMeTHbIe pe3yJbTaThl Ha 0a30BOM
YPOBHE JIOJDKHBI OTPaKaTh CHOPMUPOBAHHOCTD Y OOYJAFOIINXCS YMEHUM:

JEMOHCTPUPOBATh HA MPUMEPAX POb U MecTO (Pu3uku B (HOPMUPOBAHHUH
COBPEMEHHOM HAay4YyHOM KAPTUHbI MHUpPA, B PAa3BUTUHA COBPEMEHHOW TEXHHUKHA U
TE€XHOJIOTHH, B MPAKTUYECKOU JIESITETbHOCTH JIIOJIEH;

YUUTHIBATh TPAHUIBI TPUMEHECHHS W3YYEHHBIX (PU3NUECKHX MOJEICH:
MaTtepualibHasi TOYKa, HHEpIMaJIbHAsl CUCTeMa OTCcuéTa, aOCOJIFOTHO TBEPIOE TEJIO,
WJICAIBHBIN Ta3, MOACIHN CTPOCHHS Ta30B, )KUAKOCTEN W TBEPABIX TEJ, TOYCUYHBIN
ANIEKTPUYECKUI 3apsi]l IPU pelieHuu (U3NYeCcKuX 3a1ay;



pacro3HaBaTh (Qpu3HUECKue SIBICHUS (IIPOIECChl) U OOBSICHATh UX HA OCHOBE
3aKOHOB MEXaHWKHU, MOJICKYJISIPHO-KUHETUUECKON TEOpHUHM CTPOCHHS BEIEeCTBA U
ANEKTPOJAMHAMUKHU:  PABHOMEPHOE U  PABHOYCKOPEHHOE  MPSIMOJIMHEHHOE
JIBIDKEHHE, CBOOOJHOE TAJEHUE TeJ, JBWKEHHE IO OKPYXKHOCTH, HHEpIIUS,
B3auMojiericTBue Tel, auddy3usi, OpOYHOBCKOE JIBHKEHHUE, CTPOCHUE JKUIAKOCTEH
1 TBEPJIBIX TEJI, U3MEHEHUE 00bEMA TEJ MPU HarpeBaHUM (OXJIAXKIACHUN), TEIJIOBOE
paBHOBECHUE, WCIApEHHE, KOHICHCAIMs, TUIABJICHUE, KPUCTAJUIU3AIUS, KUIIEHUE,
BJIYKHOCTb BO3/1yXa, MOBBIIICHUE JIABJICHUS ra3a MPU €ro HarpeBaHUM B 3aKPHITOM
coCyJie, CBSI3b MEXKAY I[apaMeTpaMH COCTOSHHSI Ta3a B  H30MpoIeccax,
AIEKTPU3AIUs TeJl, B3aUMOJICHCTBUE 3aPs/I0B;

OMHUCHIBATh MEXaHUYECKOE [IBIXKCHUE, UCIMOIb3ysd (U3UYECKUE BEITUYUHBI:
KOOpJIMHATa, MyTh, IMEpPEMEIICHUE, CKOPOCTh, YCKOpEHHE, Macca Teja, Cuia,
UMITYJIbC Te€Ja, KMHETHYECKasl YHEPTHs, MOTCHIMAIbHAas YHEPTUsi, MEeXaHUuuecKas
paboTa, MexXaHWYeCKass MOIINHOCTh, NIPU ONHCAaHWW TMPAaBWIBHO TPAKTOBATh
(GU3UYECKU CMBICI HCTOJB3yEMbIX BEJIMYMH, HX OO0O3HAYEHUS W CIUHUIIBI,
HAXOJUTh (POPMYIIBI, CBS3BIBAIOIIUE JAHHYIO (DU3UYECKYIO BEIMYUHY C JPYTUMH
BEJTMYMHAMH;

OTMHUCHIBATh M3YyYCHHBIC TEIUIOBBIC CBOWCTBA TEI M TEIUIOBBIC SBICHUS,
UCTIONBb3Yd (U3MYECKHEe BEIUYHMHBI: JaBlIEHHE Tra3a, TeMIeparypa, CpeIHss
KMHETUYECKAasi SHEPrUsl XaOTHUYECKOTO ABUKEHHSI MOJIEKYJ, CPEAHEKBAAPATHYHAS
CKOPOCTh MOJIEKYJI, KOJUYECTBO TEIUIOTHI, BHYTPEHHsS JHEprusi, pabora rasa,
KO3(p(UIIMEHT TOJIE3HOTO JIEWCTBUS TEIJIOBOTO JBUTATENs; TMPU OMHCAHUU
NPaBWIBHO TPAKTOBaTh (PU3UUYECKU CMBICH HCMONB3YEMbIX BEIHYHMH, UX
00O3HAaUEHUsI W CAWHMIIBI, HAXOAUTh (OPMYJBI, CBA3BIBAIONIUE JIAHHYIO
(GU3MUECKYI0 BEIMYUHY C IPYTUMU BETUYNHAM;

OMUCHIBATh U3YUECHHBIEC JJIEKTPUUECKHE CBOMCTBA BELIECTBA U DJIEKTPUUECKUE
ABJICHUS (TIPOIECCHI), UCTIONB3Ys (PU3MUYecKue BEITUYMHBI: IJICKTPUUECKUMA 3aps/l,
AIEKTPUUYECKOE MOJIe, HAMPSKEHHOCTh MOJIsl, MTOTEHIMAJ, PA3HOCTh MMOTEHIINAJIOB;
Py ONMHWCAHUM TIPABWJIBHO TPAKTOBATh (PU3UYECKUN CMBICT HCIOJIb3yEeMbIX
BEITMYHMH, WX OOO3HAYEHWS U €IUHHUIIBI; YKa3bIBaTh (POPMYIIBI, CBS3BIBAIOIIHE
TaHHYI0 (U3HYECKYIO BEIMUUHY C IPYTUMH BEIIMUYNHAMU;

aHANMM3UPOBATh (PU3MUYECKUE TPOIIECCHl W SIBICHUS, UCTONB3Yys (pu3mdeckue
3aKOHBI W TIPUHIMIBL: 3aKOH BceMupHoro Tsarotenus, |, 11 u Il 3akonst HeroToHa,
3aKOH COXPaHEHUsS MEXaHUYECKOW DSHEPruu, 3aKOH COXPAHEHUs UMITYJIbCa,
MPUHIHUIT CYNEPIO3UIUN CHUJI, HPUHIMI PABHONPABHUS HHEPUUAIBHBIX CHCTEM
OTCU€Ta, MOJEKYJISIPHO-KUHETUYECKYI0 TEOPUIO CTPOCHHSI BEIIECTBA, Ta30BBIC
3aKOHBI, CBSI3b CPEAHEN KMHETUYECKOW SHEPIUU TEIJIOBOTO JABUKEHHSI MOJIEKYI C
a0COJIFOTHOM TeMmepaTypol, MepBblid 3aKOH TEPMOJIMHAMUKH, 3aKOH COXPaHEHUS
ANEKTPUYECKOro 3apsiia, 3akoH KynoHa, mpu 3TOM pas3inyaTh CIIOBECHYIO



(GOpMyIHPOBKY 3aKOHA, €70 MAaTEeMAaTHYECKOE BBIPAKCHHE W YCIOBHS (TPaHUIIBI,
00J1aCTH) MPUMEHUMOCTH;

OOBSCHATh OCHOBHBIC TPUHIUIBI JCHCTBUS MAaIlWH, TPHOOPOB W
TEXHUYECKUX YCTPOWCTB; pa3iNdaTh YCJIOBHS WX OE30MAaCHOTO WCIOJB30BAHUS B
MOBCETHEBHOM KHU3HU;

BBITIOJHATE JKCIEPUMEHTBI IO HCCICIOBAHUIO (PU3MYECKUX SBICHUH U
MPOIIECCOB C HCITOJIb30BAaHUEM TIPSIMBIX W KOCBEHHBIX HM3MEPCHHH, TPU STOM
dbopmynupoBaTh mpoOieMy/3agady W TUNOTE3y Yy4eOHOTrO OSKCIEPUMEHTA,
coOupaTh YCTaHOBKY W3 MPEIJIONKEHHOTO OOOPYIOBaHUS, MPOBOJIUTH OMBIT H
(GOopMyITHpPOBATH BHIBOBL;

OCYIICCTBIISITh MPSMBIE ¥ KOCBEHHBIC U3MEPECHHS (PU3NYCCKUX BEIIMYWH, TIPU
STOM BBIOMPATh ONTHUMAJBHBIH CIIOCOO M3MEPEHHUS W MCIOJIb30BaTh W3BECTHBIC
METOJIbI OIIEHKH TOTPEIIHOCTEH N3MEPEHUN;

UCCIICIOBATh  3aBUCUMOCTH  MEXAY  (PU3NYSCKUMH  BCIIMYMHAMH  C
UCIIOJIb30BAaHUEM TPSMBIX HM3MEPCHHM, MPH 3TOM KOHCTPYHUPOBATh YCTaHOBKY,
(GuKCHpOBaTH PE3YJBTATHl TOJYYCHHOW 3aBUCUMOCTH (DU3MYCCKUX BCIIMYMH B
BUJIE TAOJIUIT U TpaUKOB, JeJIaTh BEIBOJBI IO pe3yiIbTaTaM UCCIICIOBAHNS;

coOrO/IaTh MpaBuiIa OE30MacHOTO TPyAa MPH MPOBEACHUH HCCIEIOBAaHUN B
pamMKax ydeOHOTO »HKCIIEPUMEHTa, Yy4eOHO-HCCIIeOBATEIbCKON U MPOEKTHOU
JESTENBHOCTU C WCIOJIb30BAHUEM HM3MEPHUTENbHBIX YCTPOMCTB U J1abOpPaTOpHOTrO
000py10BaHMUS;

pemiath pacy€THbIE 3a7adyd C SIBHO 3aJaHHOM (U3MUECKOW MOJEINbIO,
UCTIOJIB3Ys (PM3MUECKHE 3aKOHBI U MPUHIIMIIBI, HA OCHOBE aHaJM3a YCJIOBUA 3aa4H
BBIOMPATh (U3UYECKYIO MOJICINb, BBIICIATh (PU3MUYECKUE BEIHMYHHBI H (POPMYJIBI,
HEOoOXOUMBbIE ISl €€ pelleHus, MPOBOAUTHh PACUEThl M OIICHUBATH PEaTbHOCTH
MOJIYYEHHOT'0 3HAYCHUS (PU3NYECKON BETUUNHBL;

penaTh Ka4eCTBEHHBIEC 3a/1a4i: BHICTPAUBATH JJOTUYECKU HEMPOTUBOPEUNBYIO
[EMOYKY PACCYXACHUI C OMOpOoi Ha H3y4YEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
bu3nvecKue SIBICHUS;

UCIIONIb30BaTh ~ MPU  PEIIEHWH  y4yeOHBIX  3aJad  COBPEMEHHBIC
WH(OPMAITMOHHBIE TEXHOJIOTUH /IS TIOUCKA, CTPYKTYPUPOBAHUS, UHTEPIPETAIINH
U TIPE/ICTaBIICHU Y4eOHOW M HAy4IHO-TIOMYJISIPHOW HMH(POPMAIIUU, TTOTYICHHOU W3
Pa3TUYHBIX HCTOYHUKOB, KpUTUYECKH aHATTU3UPOBATH TOTy9IaeMyt0 HHPOPMAIIHIO;

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

UCIIOJIb30BaTh TEOPETUUYECKHE 3HAHHS MO (U3UKE B MOBCEIHEBHOM KU3HH
JUTsE o0ecriedeHus: 0€30MaCHOCTH MPU OOpaIeHuH ¢ TPHOOpaMHu M TEXHUYECKUMU



YCTPOMCTBAMHU, JJISI COXPAHEHHUS 3[I0POBbS U COOJIOJICHUS] HOPM 3KOJOTHUYECKOTO
MOBEJCHUS B OKPYKAIOLIEH CPELE;

paboTaTh B TpYINE C BBHIIOJHEHUEM pPA3JIMUHBIX COIMAIBHBIX POJIEH,
IJIAHUPOBaTh pabOTy TPYMIbI, palMOHAIBHO PpACHpPENeNaTh OOSI3aHHOCTH U
IJIAHUPOBATh JACSATEIBHOCTh B HECTAHAAPTHBIX CUTYAIUSAX, aJ€KBATHO OLICHUBATh
BKJIQJI KQXJI0TO U3 YYACTHUKOB TPYIIIIBI B PEIICHUE paccMaTpUBaeMOi MpoOIeMBbl.

K xonmy oOyuenuss B 11 kjacce npeaMeTHble pe3yibTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTPaxaTh CPOPMUPOBAHHOCTH Yy OOYUAIOIIUXCS YMEHUM:

JIEMOHCTPUPOBATh Ha TpPUMEpPax poyib U MeCcTO (Ppu3uku B (HOPMUPOBAHUU
COBPEMEHHOM HAay4YyHOMW KApTUHBI MHUpPa, B PAa3BUTUU COBPEMEHHOW TEXHUKU U
TE€XHOJIOTHH, B MPAKTUYECKOW AEATEIBHOCTH JIOAEH, LEJIOCTHOCTh U €IUHCTBO
bu3uYecKol KapTUHBI MUPA;

YUUTHIBATh TpPaHUIBl TMPUMEHEHUS U3YUYCHHBIX (PU3MYECKUX MOJICIICH:
TOYEYHBIN ANEKTPUUECKUMN 3aps, JIyd CBETA, TOUYCYHBIH UCTOYHUK CBETA, siCpHAs
MOJICJIb aTOMa, HYKJIOHHAas MOJEIh aTOMHOTO siipa MPHU PEIICHUH (PU3HYECKUX
3a1ay;

pacrio3HaBaTh (pU3HYECKUE SIBJICHUS (IIPOIECChI) U OOBSICHATh MX Ha OCHOBE
3aKOHOB DJICKTPOJMHAMUKHA U KBAHTOBOW (DM3UKH: DJICKTPUYECKAs MPOBOJUMOCTD,
TEIJIOBOE, CBETOBOE, XMMUYECKOE, MarHUTHOE JECHCTBUS TOKA, B3aUMOJECHCTBHE
MAarHuTOB, JJIEKTPOMAarHUTHAasT WHAYKIMSA, JE€HCTBUE MAarHUTHOrO TIIOJS Ha
NPOBOAHUK C TOKOM W JBWXKYIIUUCA 3apsif, DJIEKTPOMArHUTHBIE KoOJIeOaHUS U
BOJIHBI, TPSAMOJIMHEMHOE pPACHPOCTPAHEHHE CBETA, OTPaXKEHUE, IPEIOMIICHHUE,
uHTepepennus, Audpakuuds U MOJSpU3AlUsi  CBETa, JUCIEPCUS  CBETA,
doToanekrpuueckuii 3pdekt (hororddekrt), cBeTOBOE AaBleHUE, BOSHUKHOBEHUE
JUHEWYaTOro CIHEKTpa aToMa BOJOpPOJa, €CTECTBEHHAass W HCKYCCTBEHHas
Paauo0aKTUBHOCTH;

ONUCHIBATh W3YYEHHBIE CBOMCTBA BEIIECTBA (DJIEKTPUYECKHUE, MAarHUTHBIE,
ONTHUYECKUE,  DJIEKTPUYECKYIO  MPOBOAUMOCTb  Pa3NUYHBIX  Cpel) W
AIEKTPOMArHUTHBIC SIBICHUS (TPOIECCHI), HCTHONB3Ys (U3HUECKHE BEITUYUHBI:
AJEKTPUYECKUM 3aps]l, CHJIA TOKA, DJIEKTPUUYECKOE HAIPSKEHUE, BJIEKTPUUYECKOE
COTIPOTHBIICHHUE, PA3HOCTh MOTECHIIMAJIOB, AJIEKTPOJABIKYINAs cuia, paboTa Toka,
WHAYKIMS MarHuTHOIO MoJjs, cuia Ammnepa, cuna JlopeHma, MHAYKTUBHOCTH
KaTyIIKHA, SHEPrUsl JJIEKTPUUYECKOTO M MArHUTHOIO IIOJI€W, MEPHOJ MU YacToTa
KojeOaHmii B KoyieOaTeTbHOM KOHTYpe, 3apsJ W CWiIa TOoKa B TIpOIecce
TapMOHUYECKUX DIIEKTPOMArHUTHBIX KOJeOaHWil, (OKYCHOE pACCTOSHHE W
ONTHYECKAasl CHUJIa JIMH3bl, NMPU OINHUCAHUM MPABUIBLHO TPAKTOBATH (HU3UUYECKUIT
CMBICIT HCIIONB3YEMBIX BEIUYMH, HMX OOO3HAYCHHWs] W CIAMHUIIBI, YKa3bIBATh
dopMynbl, CBS3BIBAIOIIME JaHHYI (U3WYECKYH0 BEIWYHMHY C JPYTUMH
BEJIMYMHAMMU;



ONUCHIBATh H3YYEHHBIC KBAHTOBBIC SBICHUS M MPOILECCHI, HCHOJIb3YS
dbu3nYecKue BEIUYHMHBI: CKOPOCTh JJIEKTPOMArHUTHBIX BOJIH, JIJIMHA BOJHBI U
4acToTa CBETA, SHEPIUsl U UMIYJIbC (OTOHA, MEPUOJ] MOTypaciaaa, SHEPTUs CBA3U
aTOMHBIX SIZIEp, NPU ONUCAHUM TMPABUJIBHO TPAKTOBaTh (PU3UYECKUU CMBICIT
WCIIOIb3YEMbIX BEJIUYUH, MX O0O3HAYEHUS U EIUHHUIIBI, YKa3bIBaTh (HOPMYIIHI,
CBS3BIBAIOIINE JAHHYI (U3MYECKYI0 BEJIMYUHY C JPYTUMU BEJIUYHMHAMH,
BBIYUCIISTh 3HaUeHUE (PU3NUYECKONM BEJIMUUHBI,

aHAJTM3UPOBATh (PU3MYECKHUE MPOLECCHl U SBJICHUS, UCIONb3Ys (puznueckue
3aKOHbl M TPUHLMIBL: 3aKOH OMa, 3aKOHBI MOCJIEI0BATEILHOIO U MapalieIbHOTO
COEJIMHEHUsI TPOBOJHUKOB, 3akOoH Jlwoyns—JIeHna, 3aKoH 3JIEKTPOMArHUTHOM
WHJIYKIUY, 3aKOH MPSIMOJIMHEMHOTO pAaCcIpOCTPAHEHUS! CBETA, 3aKOHBI OTPAKCHUS
CBETa, 3aKOHBI MPEJIOMJICHUS CBETa, YpaBHEHHE ODuHIITEHHa s GoTtodrddekra,
3aKOH COXPAHEHUS JHEPruu, 3aKOH COXPAHECHUS HMMITYJIbCa, 3aKOH COXPaHECHUs
3JIEKTPUYECKOTO 3apsifia, 3aKOH COXPAHEHHUsI MacCOBOr0O 4ucia, mocTyiarskl bopa,
3aKOH PaJMOaKTHUBHOIO pacmaja, MPU dTOM pa3IndaTh CIOBECHYIO (OPMYITUPOBKY
3aKOHA, €ro MaTeMaTHYEeCKOE BbIpaKEHUE U YyCJIOBUs (TpaHUIlbl, OO0JIACTH)
IPUMEHUMOCTH;

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

CTPOUTh U OIKCHIBaTh H300paKEHHE, CO3[]aBa€MOE IUIOCKUM 3epKalioM,
TOHKOM JIUH30M;

BBITMIOJHATh OJKCHEPUMEHTHI IO HCCIEJOBAHUIO (PU3HUECKUX SBICHUN U
IPOLIECCOB C HCIOJb30BAHUEM IMPSAMBIX UM KOCBEHHBIX H3MEpPEHMIl: NpPU 3TOM
dbopmynupoBaTh mpoOJeMy/3agady W TUNOTE3y Yy4eOHOTO 3KCIEePHUMEHTA,
coOupaTh YCTaHOBKY M3 MPEMIONKEHHOTO OOOPYIOBaHUS, MPOBOJIUTH OMBIT H
(bopMynHpOBaTH BHIBOBL

OCYIIECTBIISITH MPSMbIE U KOCBEHHbIE MU3MEPEHUS (PU3NYECKUX BEIHUWH, TIPU
ATOM BBIOMPATH ONTHUMAIBHBIN CMOCOO M3MEPEHUS M HCIOJIb30BAaTh HM3BECTHHIC
METO/Ibl OLICHKH MOTPEIIHOCTEN U3MEPEHU;

UCCIIEIOBATh 3aBUCUMOCTH (PU3WYECKHX BEIWYUH C HCIOJIH30BAHUEM
OPSMBIX HM3MEPEHHI: MPU OSTOM KOHCTPYHPOBATh YCTAaHOBKY, (DHKCHPOBATH
PE3YNBTATHl MOJYYEHHON 3aBHCHUMOCTH (PU3MUYECKUX BEIMYMH B BHJIC TAaOJIHUI] U
rpaduKoB, AenaTh BEIBOIBI MO pe3yIbTaTaM MCCIICT0BAHMS;

coOmoaTh mpaBmia 0€30MacHOTO TPy/Aa MPU MPOBEICHUU HCCICIOBAaHUN B
pamMKax ydeOHOTO OJKCIIEPUMEHTa, Yy4eOHO-HCCIEOBATEIbCKON W TIPOSKTHOU
NEATEIbHOCTU C MCIOJIb30BAHHEM H3MEPUTEIBHBIX YCTPOUCTB M J1aOOPATOPHOTO
000pyTI0BaHMS;

pemiaTth pacy€THblE 3a7ayd C SBHO 3aJaHHOM (U3UYECKOW MOJIEIbIO,
UCIOIb3Yys (U3NYECKHE 3aKOHBI U MPUHIIMIIBI, HA OCHOBE aHAJIU3a YCIOBUS 3aJlaun



BbIOMpATh (PU3UUECKYI0 MOJEIb, BBIACIATh (PU3NYECKUE BEIUYUHBI U (POPMYIIBI,
HEeoOXoIUMbIe ISl €€ pEelIeHUs, MPOBOAMTH PAcu€Thl U OLIEHUBATh PEATBHOCTD
MOJIYYEHHOI'0 3HAYCHUS (PU3HUECKON BETNYMHBI,

penaTh KaYeCTBEHHBIE 3a/1a4: BHICTPAUBATh JIOTUYECKH HEMPOTUBOPEUHUBYIO
LEMOYKY PACCYXKACHUI C OMOpoid Ha M3y4YEHHbIE 3aKOHBI, 3aKOHOMEPHOCTH U
buzndecKue sIBICHUs;

UCIIOJIb30BaTh ~ MPU  PEIIEHMHM  y4yeOHBIX  3a7a4  COBPEMEHHbBIE
MH(OPMAIMOHHbIE TEXHOJOTUM JJIs MOUCKA, CTPYKTYPUPOBAHUS, UHTEPIPETALUU
U Tpe/CcTaBleHusl yueOHON M HAy4YHO-TIOMYJISIpHOW MH(OpMAIUK, MOJYyYeHHOU U3
Pa3TUYHBIX HICTOYHUKOB, KPUTUYECKU aHATU3UPOBATh MOTy4aeMyt0 HHPOpMaIUIO;

OOBSACHATh NPUHIUINBI JACHCTBUS MAIIUH, MPUOOPOB M TEXHUYECKHUX
YCTPOICTB, pa3inyaTh yCJIOBUsA WX 0€30MAaCHOI0 MCIOJIb30BAaHUS B MOBCEIHEBHOU
KU3HU;

IPUBOJUTH MPUMEPHI BKIAJa POCCUUCKUX U 3apyOekKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAyKH, B OOBSICHEHHE IMPOIIECCOB OKPYXAIOUIErO0 MHUpPA, B pPa3BUTHUE
TEXHUKHU U TEXHOJIOTH;

UCIIOJIb30BaTh TEOPETUUYECKHE 3HAHMS MO (PU3UKE B MOBCEAHEBHOM KU3HU
Uit o0ecriedeHus: 6€30MacHOCTH MpU OOpaleHuu ¢ TpruOopaMu U TEXHUYECKUMHU
yCTPOWCTBAaMH, JUIsl COXPAHEHUs 3[J0POBBSI U COOJIFOJIEHUS] HOPM SKOJIOTMUYECKOTO
IIOBEJICHUS B OKPY’KaIoIlEel Cpene;

paboTatb B TIpyNIe C BBHINOJIHEHUEM pAa3IMYHBIX COLHAJIBHBIX pOJIEH,
IUIaHUPOBaTh PAa0OTy TPYMNIbI, PALUOHATIBHO pacHpeiesiaTh OOA3aHHOCTH WU
IUIAHUPOBATh JESATEIIBHOCTh B HECTAHAAPTHBIX CUTYalUsAX, aIeKBaTHO OLICHUBATH
BKJIa/1 K&KJJOTO U3 YYaCTHUKOB I'PYMIIbI B PELICHUE pacCMaTpUBAaEMO POOIEeMBI.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KJIIACC
KoanugecTBO 4acoB Hcnoan3oBanue
uudpoBoro u
DJIeKTPOHHBIE aHaAJIOr0BOI0
Ne HaumeHoBaHue pa3aeioB u (undposbie) 0GOpy/I0BAHHS HEHTPA
Kourpoububie | IIpakTHyeckue
n/n TEM MPOrpaMmbl Bcero Oﬁpa30BaTeJII)Hble eCTeCTBeHHOHaquOﬁ
padoThI padoThl
pecypcebl H TEXHOJIOTHYeCKOoii
HAINPaBJIEHHOCTEM
«Touka pocra»
Pazngen 1. ®PU3UKA U METOJAbI HAYUYHOI'O ITO3HAHUSA
11 ®u3nKa ¥ METO/Ibl HAYyYHOTO 5 bubnuoreka [JOK NHTepakTUBHBIN
' MMO3HAHUS https://m.edsoo.ru/7f41bf72 | xommiuexkc NEWLINE
Hroro mo pazgeny 2
Pazgen 2. MEXAHUKA
21 KiieMaTika 5 bu6mmoreka [IOK O6opygosaHue ans
https://m.edsoo.ru/7f41bf72 | nabopaTopHbIX paboT u
Bu6muorexa [TOK yYeHUYECKMX OMbITOB,
2:2 Jluamuica ! https://m.edsoo.ru/7f41bf72 | KOMMAEKT MO MeXaHWKe.
23 3aKOHBI COXpAHEHHUS B 6 1 1 Bubnuoreka IIOK LUundposoii aaTumk
' MEXaHUKE https://m.edsoo.ru/7f41bf72 | YCROPEHMA.
Utoro no pazneny 18
Pazgen 3. MOJIEKYJISIPHAS ®U3UKA U TEPMOJIUMHAMUKA
31 OCHOBBI MOJIEKYIISIPHO- 9 1 bubmmoreka [JOK Ob6opyaosaHue ans
' KUHETUYECKON TEOPUU https://m.edsoo.ru/7f41bf72 | nabopaTopHbIX PaboT K
3.2 OCHOBBI TEPMOIMHAMHKH 10 1 bubmuoreka [JOK Y4EHUHECKMX ONbITOB,



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

ArperatHble COCTOSIHUS

KOMMEKT Mo
MoOeKkyNApHoOu ¢du3mKe,
umdpoBoOi faTUNK

3.3 BelecTBa. Da3oBbie 5 bubmorera [JOK TemnepaType!
' - ' https://m.edsoo.ru/7f41bf72 | ,nabopatopHbiit
TIePEXO0IbI
TEPMOMETP, AaTUUK
Temnepartypsl
Hroro no pazgeny 24
Pa3nea 4. DJIEKTPOJINHAMUKA
K
4.1 DeKTpocTaTHKa 10 brbmorexa [TOK OMTIBIOTEPHO®
https://m.edsoo.ru/7f41bf72 | oGopynoBanme
[ToCTOSIHHBIN IIEKTPUUECKUI JlaTunku HanpspKeHus,
4.2 TOK. TOKH B pa3IMIHBIX 12 bubmorexa [JOK CHJTBI TOKA
' ' P https://m.edso0.ru/7f41bf72 ’
cpenax KOHJICHCATOPBI.
Hroro mo pazgeny 22
PezepBHoe Bpemst 2
OBIIEE KOJIMYECTBO YACOB 68

I10 ITIPOTPAMME
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11 KVIACC

KoaunuyecTBO 4acoB Hcnoan3oBanue
uudpoBoro u
. JteKTpoHHbIE aHaJIOroBOI0
anuMeHOBaHHeE
Ne anron 1 ren . . (undposbie) odopynoBaHus
OHTPOJIbHBIE aKTHYeCKHe
n/n E OrDAMMLL Bceero p p pﬁ o0pa3oBaTebHbIE IEeHTpa
a00ThI a00ThI i
porp p p pecypebi €CTeCTBEHHOHAYYHOM
H TEXHOJIOTHYEeCKOii
HANPaBJIEHHOCTeMl
«Touka pocra»
Paznen 1. JIEKTPO/IMHAMUKA
Kommnbroreproe
000pyTI0BaHHE.
O6opyaoBaHue gna
nabopaTopHbIx paboT
MarunuTtHoe 1ojie. N Y4EHMYECKMX
11 DJIeKTpOMarHuTHas 11 1 3 bubmorexa [TOK . 6
. onbITOB , NpMbop AN
P https://m.edsoo.ru/7f41c97c PUDOR A
WHIYKIUS AeMOHCTpaLmm
MarHUTHbIX Nonem
AaTYMK MarHUTHOro
nonA, NOCTOAHHbIN
MarHuT rMosIocoBoM
Utoro no pazneny 11
Paznen 2. KOJIEBAHUSI 1 BOJIHBI
O6opyaoBaHue ana
MexaHu4deckue u PYA A
bu6mmoreka [IOK nabopaTtopHbix paboT
2.1 NIEKTPOMAarHUTHBIE 9 1
https://m.edsoo0.ru/7f41c97c | ¥ y4yeHn4YecKmx
KoJIeOaHUs
onbIToB , Npnbop AN



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

OEMOHCTpaunm
KonebaHui, AaTIMK

nocTpoeHus
TpaeKTopum
ABUXXeHNA No OCH
X,Y,Z patumkK
yCKOpeHwUs.
MexaHuueckue u Kommnbroreproe
2.2 AIEKTPOMArHUTHBIE 5) 1 Bubnmorexa [IOK 000pyI0BaHME
' P https://m.edsoo.ru/7f41c97c 24 '
BOJTHBI
O6opyaoBaHue ans
23 Orrtuka 10 bu6moreka [IOK nabopaTopHbIX paboT
https://m.edsoo0.ru/7f41c97¢c | w y4yeHUYecKmx
OnbITOB.
Hroro mo pazgeny 24
Paznen 3. OCHOBBI CIIEIITMAJIBHOM TEOPUH OTHOCUTEJIBHOCTH
31 OCHOBBI CIIeIIaIbHON 4 1 bu6moreka [IOK Komnbroreproe
' TEOPUH OTHOCHUTEIIBHOCTH https://m.edsoo.ru/7f41c97c | oGopynoBaHue.
Hroro mo pazgeny 4
Paznen 4. KBAHTOBAS ®U3UKA
41 OneMeHTbl KBaHTOBOU 6 bubnuorexa LIOK KomMmnbrorepHoe
' ONTHKU https://m.edsoo.ru/7f41c97c | oGopynoBaHue.
bubmuoreka [{OK
42 Crpocrie atoma 4 https://m.edsoo.ru/7f41c97¢c
bu6mmoreka [JOK
4.3 A 5
TOMHOS PO https://m.edsoo.ru/7f41c97c
Hroro no paszneny 15



https://m.edsoo.ru/7f41c97c
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Paznea 5. JIEMEHTBI ACTPOHOMUU U ACTPO®U3UKU

51 DJIeMEHTBI aCTPOHOMHUU U 7 1 bubmuotexa [JOK Kommsroreproe
' acTpopU3UKH https://m.edsoo.ru/7f41c97c | obGopyaoBaHKe
Hroro no pazgeny 7
Pazaen 6. OBOBLIAIOIIEE IIOBTOPEHUE

6.1 O06o06maromee 4 bubmorexa [IOK KomnsrorepHoe
' MTOBTOPEHUE https://m.edsoo.ru/7f41c97c | oGopymoBaHue
Hroro no pazgeny 4
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO 68 4
YACOB I10 ITPOTPAMME
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Ipunoxenue 1
K pabouyeil nporpamme 1o Gpusnke
Ha YPOBHE CPEJIHET0 00111ero 00pa3oBaHuUs

Kanenngapno — tematudeckoe miaanuposanue B 10 kiacce
Ha 2024 - 2025 yuyeOHbIii roa



n/n

Tema ypokxa

Jara
10 IJIAHY

Jara
no gakry

BBoaubi nactpykraxk no Th. @usuka — Hayka 0 pUpoOE.
Hayunbie MeTO 161 TO3HAHUS OKPYKAIOLIETO MUPA

[epBuunstit uaCcTpyKTaX 10 Th. Ponb n Mmecto ¢pusnku B
(hopMUpPOBaHUN COBPEMEHHOW HAYIHOH KapTHUHBI MHpPa, B
IIPAKTUYECKON JIEATEIbHOCTH JIFOAEH

Mexannueckoe BukeHue. OTHOCUTEIbHOCTh MEXaHUYECKOTO
nsuxkenus. [lepemenienne, CKOpocTb, yCKOpEHHE

BxonHas nuarnoctuka.PaBHOMEpHOE TPSAMOJIMHEUHOE
JIBH)KEHUE

PaBHOYCKOpEHHOE IPSIMOJIMHEWHOE JBUKEHUE

CBoboaHoe najenue. Y CKoOpeHrue CBOOOTHOTO MaIeHUS

KpuBosmHeliHoe nBuxkenue. J[BkeHre MaTepUaIbHON TOYKH
10 OKPYXKHOCTH

[Tpuniun otHocuTeneHOCTH ["anunes. MHepumnanbHbie
cucteMsbl orcueta. [lepBriii 3akoH HeroToHa

Macca tena. Cuna. Ilpunnun cynepno3unuu cui. Bropouw
3akoH HproTOHa U1 MaTepHaTbHOW TOUKU

10

Tperuu 3akoH HploTOHA AJ1s1 MaTEepUaAIbHBIX TOUEK

11

3akoH BceMupHOro TsaroteHus. Cuna tsxectu. [lepBas
KOCMUYecKasi CKOPOCTb

12

Cuna ynpyroctu. 3akoH ['yka. Bec Tena

13

Cuna tpenus. Koadpdunuent tpenus. Crita conpoTHUBIICHHS
IIPH IBIKEHUH TeJia B )KUIAKOCTH WM ra3e

14

[ToctymarensHOE M BpanaTeIbHOE JBMYKEHHE a0COIIOTHO
TBEpAOTO Tenaa. MomeHT cwibl. [1nedyo cunbl. YcenoBus
paBHOBECHS TBEPAOTO TeNa

15

I/IMHYJ'IBC MaTepHaHBHOﬁ TOYKH, CHCTCMbI MATCPHAJIbHbIX
TOYCK. I/IMHyJ'IbC cHIbl. 3aKOH COXpaHCHU UMITYJIbCA.
PeakTuBHOE JBIKCHUE

16

PaboTa 1 MmoutHoOCTh cuitbl. KuneTnueckas sneprus
MaTepualbHOW TOUKkH. Teopema 00 U3MEHEHUN KUHETUYECKOI
SHEPrUMU

17

[TorenumanpHas Heprusd. [loreHnnanbHas SHEPrus ynpyro
nepopMupoBaHHOW NpYKUHBIL. [loTeHIIMaNbHAs SHEPTUs Tena
BOJIN3M NOBEPXHOCTHU 3eMIIU

18

IloTeHuManbHBIE M HENOTCHIIMAIbHEIE CUIIBI. CBs3b pa6OTLI
HEIMOTEHIIUAIbHBIX CUJI C U3MEHEHHEM MEXaHUUECKOU OHCEPruunu
CHCTEMBI T¢I, 3aKOH COXpaHCHHUA MEXaHUYeCKOU OHCPruun

19

JlaboparopHas pabota «lccrnenoBanne cBsi3u pabOThI CHITBI C
M3MEHEHUEM MEXaHUYECKOM PHEPTUU Teja Ha IpUMeEpe




PACTSAIKCHHA PC3UHOBOI'O KI'yTa»

KonTtponsHas padora no teme «Kunematuka. Jlunamuka.

20 3aKOHBI COXpPAHEHUS B MEXAHUKE»

21 OcHOBHBIE TIOJIOKEHUS MOJIEKYJIIPHO-KUHETUUECKON TEOPUH.
Bpoynosckoe nemxenue. Auddysus

29 XapakTep ABMKEHUS U B3aUMOJCHCTBUS YaCTUIL] BEILIECTBA.
Monenu cTpoeHus ra3oB, KUIAKOCTEW U TBEPIBIX TEI

23 Macca monekyi. Konnuectso Bemectsa. IloctossHHasA
ABoraapo

24 TermmoBoe paBHoBecue. Temneparypa u €€ uzmepenue. [llkana
temmneparyp Llenbcus

25 Wneanphsiii raz B MKT. OcHoBHOe ypaBHeHre MKT
AOcomoTHas TemrepaTypa Kak Mepa cpelHell KWHEeTHUYEeCKOn

26 SHEpPruM JABWKEHUS MOJIeKyJ. YpaBHeHne MeHeneena-
Kitaneiipona

27 3akoH JlanpToHA. ["a30BbIe 3aKOHBI

28 JlabopaTtopHnas pabota «lccnenoBanue 3aBUCUMOCTH MEXITY
rapaMeTpaMu COCTOSIHUS pa3peKeHHOTO ra3ay»

29 N3omporieccr B naeanbHOM Ta3e U UX rpapuiaecKkoe
MIpe/ICTaBJICHHE
BuyTpeHHsa 3Heprusi TepMOAMHAMUYECKOW CUCTEMBI 1

30 crocoObl e€ m3MeHeHns1. KommuecTBo TemnoThl 1 padboTa.
BHyTpeHHsIs sHEprusi 0THOATOMHOTO MJICAIbHOTO Ta3a

31 Buap Tenonepenaun

39 VY aenpHas TEMI0EMKOCTH BellecTBa. KoIM4ecTBO TETI0Th
IpH TeIionepeaade. AauadaTHBIA MPOIECC

33 [lepBrlii 3aKOH TEPMOJIUHAMHUKH U €T0 IPUMEHEHUE K
u3oIpoleccam

34 Heob6parumocTts mporieccoB B mpupoe. Bropoii 3akon
TEPMOIMHAMUKHU

35 [Tpunmun nevicreus u KI1/] TerioBoi MamnHbl

36 Huxn Kapro u ero KIT/

37 DKOJOTHYECKHE MPOOIEMbl TETIOIHEPT €TUKH

38 O6o6maromuit ypok «MomnekynspHas ¢pusrka. OCHOBBI
TEPMOJUHAMUKI

39 KonTponsHas paborta o Teme «MomnekynsipHas pusnka.
OCHOBBI TEPMOJUHAMUKI

40 [Tapoo6pazoBanue u KoHeHcanus. Mcnapenue u KuneHue

41 AOCOMIOTHAS M OTHOCUTEIbHAS BIAYKHOCTh BO3yXa.
Hacsimiennsiit nap
Tsepnoe teno. Kpucrammueckue u amopQHsie Tena.

42 AHM30TPOIHUS CBOUCTB KPUCTAILIOB. JKUAKNE KPUCTAIIIBI.

COBpeMCHHBIC MaTCpHraJIbl




IInaBnenue u KpuCTaJlJIn3alus. VY aenpHas TemioTa

43
riaBneHus. CyOnumarus

44 VYpaBHeHuUe TEIIOBOro OanaHca

45 DnekTpu3aius Tei. DIeKTpUIeckuu 3aps. JBa Buga
ANEKTPUUECKUX 3aPSI0B

46 [IpoBOAHMKH, AUDTEKTPUKH U TIOTYIIPOBOAHUKU. 3aKOH
COXpaHEHUs IEKTPUIECKOTO 3apsiaa

47 B3aumonencreue 3apsinoB. 3akoH Kynona. ToueuHbin
BIEKTPUYECKUU 3apsil
Hanpsix€nnocTs anexrpudeckoro noiis. [IpuHnun

48 CYNEPHO3UIUH INEKTPUUECKUX Noyieun. JInnun
HaINPsKEHHOCTH

49 PaboTa cun snexrpocraruueckoro most. [lorenmuan.
Pa3zHocTh nmoTeHIMAIOB

50 [TpoBOAHMKY W AUDIEKTPUKH B AIEKTPOCTATUYECKOM TIOJIE.
JuanekTpudeckasi IpOHUIIAEMOCTD

o1 OnektpoeéMkocTs. Konnencarop

59 DIIEKTPOEMKOCTH TJIIOCKOTO KOHAEHCATOpa. DHEPTUs
3apsOKEHHOTO KOHJIEHCAaTopa

53 JlabopaTtopHas pabota "M3mepenne 3IeKTpoEMKOCTH
KoHAeHcaTopa"

[IpuHUMN IEACTBUS U MPUMEHEHHE KOHJIEHCATOPOB,

54 KOIHMPOBAJIBLHOTO allapara, CTpyHHOT0 IPUHTEpA.
DneKTpocTaTHUecKas 3alluTa. 3a3eMIIeHHE IeKTPOpruoopoB
DJIEKTPUYECKHI TOK, YCIIOBUSA €T0 CYIIECTBOBAHUS.

55 [Toctostnusiil Tok. Cuna Toka. Hanpspbkenue. ConpoTuUBiieHUE.
3akoH OMa 15 ydyacTKa Lenu
[TocnenoBarensHOE, MapaUIEILHOE, CMEIIAHHOE COSAMHEHNE

56 npoBoAHUKOB. JIabopaTtopHas padota «M3yueHue
CMEIIAHHOTO COEMHEHHUSI PE3UCTOPOBY

57 PaGoTta 1 MOLTHOCTB ANIEKTPUUECKOrO ToKa. 3akoH J[>koyrs-
Jlenma
3akon OMa A1 OJTHOM (3aMKHYTOM) SIEKTPUYECKOM LIEMH.

58 KopoTtkoe 3ambikanme. JlabopaTtopnas padora «M3mepenue
O/1C ucTouHuKa TOKa M €ro BHYTPEHHETO COMPOTUBIICHUS
DNeKTpOHHas MPOBOJAUMOCTb TBEPIBIX METAJIOB.

59 3aBUCUMOCTb CONPOTHUBIICHUS METAJIJIOB OT TEMITEPATYPHI.
CBepxXnpoBOIMMOCTh

60 DNEeKTpUYECKUH TOK B BakyyMme. CBOUCTBA 3JIEKTPOHHBIX
My4KOB
[TomynmpoBOAHUKH, UX COOCTBEHHAS U TIPUMECHAs

61 npooauMocTs. CBOMCTBa Pp—N-niepexoaa.

[TomynpoBoAHUKOBBIE TPUOOPHI




DNEeKTpUUYECKUU TOK B PACTBOPAX U pacIlylaBax dJIEKTPOJIUTOB.

62 DNEKTPOIUTHYECKAs JUCCOLUALUS. DIEKTPOJIN3

63 DNEeKTPUYECKUH TOK B razax. CaMOCTOATENbHBIN U
HECaMOCTOATENbHBIN pa3psan. Moisnus. [Inazma

64 DneKTpuuecKue MpruOOpPbl U yCTPOICTBA U MX MPAKTHYECKOE
npuMmeHenue. [IpaBuiia TeXHUKH O€30MACHOCTH

65 Oo6o06maromuii ypok «IeKTPOAMHAMHUKAY
KoHnTposabHas paborta o Teme «JIeKTpOoCTaTHKA.

66 [TocTosiHHBIN 2NEeKTpUYECKUN TOK. TOKM B pa3iIMYHBIX CpPEIax»
/Bcepoccuiickast mpoBepovHas padoTa MpH MPOBEICHUN Ha
OyMa)>KHOM HOCHUTEJIE

67 PesepsHsiit ypok. KonTponbHas paboTta no teme
"DnexkTpoauHaMuka"

68 PezepHblit ypok. O6o0miaronmii ypok mo remam 10 kmacca




Ipunoxenue 2
K pabouyeil mporpamMmme no (pusuke
Ha YPOBHE CPEJIHET0 00111ero 00pa3oBaHuUs

Kanennapno — temaTtuyeckoe miaanuposanue B 11 kiacce
Ha 2024 - 2025 yuyeOHbIii roa



n/n

Tema ypoka

Jara
10 IJIAHY

Jara
no gakry

Bsoansiii nHCcTpyKTaX 10 Th. [IocTOSIHHBIE MArHUTBI U UX
B3auMoJeiicTBre. MaruurtHoe nose. Bekrop MarHuTHOM
WHAYKIUU. JIMHUM MarHUTHOM WHITYKLIIMU

[IepBuunbiii nHCTpYKTaXx 110 Th.MarauTHoO€ 1oJje npoBOJHUKA C
TokoM. OnbIT Opcreaa. BzanmoaeiicTBie npoBOJHUKOB C TOKOM

JlaboparopHas paboTa «/3yueHrne MarHUTHOTO TIOJISI KaTYIIKH C

TOKOM»

JleficTBME€ MarHUTHOTO TIOJISI HA MPOBOJHUK C TOKOM. Cuita
Awmriepa. JlabopaTtopHas pabota «VccrnenoBanue neicTBUS
MOCTOSTHHOTO MarHUTa Ha PaMKy C TOKOMY

Bxoanas auarnoctuka. J{eicTBMEe MarHMTHOTO TIOJIST Ha
JIBUKYILYIOCA 3apshkeHHYro yactuiy. Cuina Jlopenna. PaGora
cunel JlopeHia

OnekTpoMarHuTHas MHAYKIUsA. [I0TOk BekTopa MarHUTHOM
uaaykuuu. DJ1C nnaykuuu. 3aKoH 31eKTPOMarHuTHOM
nHaykuun Papanest

JlaGopaTtopHnas pabota «VccnenoBanue siBICHUS
AIIEKTPOMArHUTHOW WHTyKITHI)

NupyktuBHOCTH. ABnenue camonnaykiuu. IJC

CaMOMHIOYKIIUH. 3Hepr1/1${ MAariuMTHOTI'O ITOJIA KaTYHIKKU C TOKOM.

DJIEKTPOMArHuTHOE MOJie

Texaudeckue YCTpOﬁCTBa N UX IIPUMCHCHUE: IIOCTOSAHHBIC
MarduThbl, 3JICKTPOMArHuThIl, 3JICKTPOJABUIaTCIIb, YCKOPHUTECINU
OJICEMECHTAPHBIX YaCTHUIl, MHAYKIIHUOHHAs I1€Yb

10

O6o0matromuii ypok «MarHuTHOE 1moJjie. IJIeKTPOMarHUTHAS
WHTYKIIHS

11

KOHTpOJ'ILHaH pa60Ta o TeMe «MarHuTHoe€ IoJIe.
9J'ICKTpOMal"HI/ITHaH HHIAYKIUS»

12

CBoOo1HBIE MEeXaHUYEeCKuE KoseOanus. ['apMoHudeckue
KoJjeOaHus. YpaBHEHHE TAPMOHHUECKUX KOJICOaHUH.
[IpeBpaienue suepruu

13

Ha6opaTopHaﬂ pa60Ta «HccnemoBaHue 3aBUCHMOCTH nepuoga
MaJIbIX KOJIeOaHUM rpy3a Ha HUTU OT IJIMHBI HUTHU U MACChbl

rpy3a»

14

Kone6arenbHbId KOHTYp. CBOOOJHBIE 3I€KTPOMArHUTHBIE
Kosie0aHMs B UA€AIBHOM KoJe0aTeIbHOM KOHTYpe. AHAIOTHs
MEX]ly MEXaHHUECKUMH U JIEKTPOMArHUTHBIMH KOJIE€OaHUAMU




®opmyna ToMcona. 3aKOH COXpaHEHUsI SHEPTUU B U/1€aTIbHOM

15
KoJ1e0aTeIbHOM KOHTYpE
[IpencraBnenue o 3aTyxaromux Kojedanusx. BoinyxieHHbie

16 MexaHnueckue kojebanus. Pesonanc. BeiHykaeHHbIe
AJIEKTPOMArHUTHBIE KOJICOaHMs
[lepemennbin Tok. CHHYCOUJAJIbHBIN IEPEMEHHBIA TOK.

17 MonIHOCTh IEPEMEHHOTO TOKA. AMILTUTYTHOE U JICUCTBYIOIIEE
3HAYEHHUE CUJIbI TOKA U HANPSHKEHUS

18 Tpauchopmarop. [IponszBoacTBo, nepenada u NOTpeOICHNUE
JNEKTPUYECKON IJHEPTUU

19 YCTpOoUCTBO M MPAKTHUYECKOE IIPUMEHEHHE AEKTPUIECKOTO
3BOHKA, F€HepaTopa NePEMEHHOT0 TOKa, JIMHUHI 3JIeKTporepeaay
DKOJIOTUYECKHE PUCKU IIPU MTPOU3BOJICTBE SJIEKTPOIHEPTUH.

20 KynbTypa ncnosnb3oBaHust 371€KTPOIHEPTUH B TOBCETHEBHOU
KU3ZHU
MexaHnyeckue BOJIHBI, yCIOBUS paciipocTpaHenus. [lepuos.

21 CkopocTb pacnpocTpaHeHHs U JUIMHA BOJHBL. [lonepeunsie u
MIPOJIOJIbHBIE BOJTHBI

29 3Byk. CkopocTh 3ByKa. I pomkocTh 3Byka. Beicota Tona. TemOp
3ByKa

23 DIEeKTpOMAarHuTHBIE BOJIHBI, UX CBOWCTBA U CKOpOCTh. [lIkana
3IIEKTPOMArHUTHBIX BOJIH

24 [IpuHUHMIBI panOCBA3U U TeNEBUACHM. PazBuTre cpeacTs
cBs13U. Pagnosiokamuys

25 Kontponbnas padota «KosebaHus v BOJTHBD)

26 [IpssMonMHENHOE pacpOCTPaHEHHUE CBETA B OJTHOPOJHOM cpere.
Toueunslii uctTounuk cBeta. JIyd cBera

97 OTtpaxxeHue cBeta. 3aKOHbI OTpakeHus ceera. [locrpoenue
M300paKeHUH B IJIOCKOM 3epKajie

08 [Ipenomiuienue cBera. [lonHOE BHYTpEHHEE OTpaXKEHUE.
[IpenenbHBIA yro NOJIHOTO BHYTPEHHETO OTPAXKEHUS

29 JlaboparopHas paboTa «3MepeHue nmokasaremns IpeaoMICHUS
CTEKJIa»

30 JIunzel. [loctpoenue nzodpaxenuii B muH3e. opmynna TOHKOM
JIMH3bIL. YBEINYECHHE JIMH3bI

31 JlaGopatopHas pabota «lccnenoBanue cBOMCTB N300paKeHUN B
JIMH3aX»

39 Hucniepcus ceera. CioxxHbIi coctaB Oenoro csera. L[Ber.
JIaGopatopHas pabota «HaOmroneHue qucrnepcun cBeTa»

33 Wntepdepennus cera. Judpakius ceera. Judpakunonnas




peméTka

34 ITonepeynocTts cBeTOBBIX BOJH. Ilossipusanus ceera

35 OnTudeckue MpuUOOPHI M YCTPOMCTBA U YCTIOBUS MX 0€30MMaCHOTO
MIPUMEHEHHUS

36 ['panuLIbI MPUMEHMMOCTH KJIACCUYECKON MexaHUKU. [locTynarsl
CHeIUaIbHOU TEOPUU OTHOCUTEIIBHOCTH

37 OTHOCUTENBHOCTh OJTHOBPEMEHHOCTH. 3aMeJICHHE BPEMEHU 1
COKpAIICHUE JTJTUHBI

38 DHEprusi ¥ UMIYJbC PEISITUBUCTCKOW YacTUIbl. CBS3b MACCHI C
SHEPTUEH U UMITYJILCOM. DHEPIHsl MOKOs

39 Kontponsnas padota «Ontuka. OCHOBBI CHIEIIUATBHON TEOPHUH
OTHOCHUTEILHOCTHY

40 ®ortonsl. opmyna [1nanka. JHeprus U uMIynbc GoToOHA

41 OtkpsiTue U uccnenoBanue pororpdexra. OnbiTel A. T
CroneroBa

4 3akonbl poTodrhdexra. YpaBHeHne DUHIITESHHA TS
dbotorddexra. «KpacHas rparuiay Gpororddexra

43 HaBnenune cBeta. OmerTe! I1. H. JleGeneBa. Xumudeckoe
JIEVICTBHE CBETA

m TexHuyeckne yCcTpoMCTBa U MPAKTUYECKOE TPUMEHEHHUE:
(dboTormeMeHT, (HOTONATYNK, COTHEUHAs OaTapes, CBETOAHO/T

45 Pemenue 3aga4q mo reMe «DJIeMEHTHI KBAHTOBOM OIITUKHY

46 Mogenb atoma Tomcona. OnbiTel Pezepdopaa mmo paccessHuro o-
yactull. [InanerapHas Mojens atoma

47 [Tocrynater bopa

48 N3nyuenue u noruomieHre (OTOHOB MPU MEPEX0e aToMa C
OJIHOTO YPOBHSI SHEPruu Ha Apyroi. Buasl criekTpos
BonnoBsie cBorcTBa yactuil. Bosinbl 1e bpouis.

49 KopnyckynspHo-BoaHoBou Ayanu3m. CHOHTaHHOE U
BBIHYXJICHHOE U3Ty4CHHE

50 OtkpsiTue paguoaktuBHocTU. OnbITh Pesepdopaa mo
OTIpEICNIEHUIO COCTAaBA PAIMOAKTUBHOTO U3IIy4EHUS

51 CporuictBa anbda-, 6era-, raMma-u3nydeHus. Bnusuue
PaAMOaKTUBHOCTH HA KUBBIE OPTaHU3MBI

59 OTkpbITHE IPOTOHA U HEWTpoHA. M30TOMBI. Anbda-pacna.
DNEeKTPOHHBIN U MO3UTPOHHBIW OeTa-pacnaj. ['amma u3nydeHue
DHeprus CBSA3U HYKJIOHOB B sifipe. SnepHble peakuuu. SnepHbliii

53 peaktop. [Ipo6rieMsl, mepCeKTUBBI, IKOJTOTUIECKHIE aCTIEKThI
SIIEPHOU PHEPTETUKU

54 DneMeHTapHble YacTullbl. OTKPBITHE TO3UTPOHA. MeTo bl




HAOJIOICHUS M PETUCTPALIH IEMEHTAPHBIX YacTull. Kpyribrii
cTon «DyHIaMeHTaIbHbIE B3aUMOICUCTBUS. ENMHCTBO
(bU3NIeCKOU KapTUHBI MUpa»

Oransl pa3BuTusa actpoHoMuu. Ilpukinagnoe u
MHPOBO33PEHUYECKOE 3HAYCHHE aCTPOHOMUHM. Bua 3BE€31HOTO

> HeOa. Co3Be3us, SpKUe 3BE3/bI, TUIAHETHI, UX BUUMOC
nBrokenne. CoaHeyHas cucreMa

56 Connue. Conneynas akTuBHOCTb. MicTounuk sHeprun CosHia u
3BE3]
3BE3/1bl, UX OCHOBHbBIE XapaKTEPUCTUKHU. 3BE3/IbI INTABHOU

57 MOCJIEIOBATEIIbHOCTH. BHYTpeHHEE CTPOCHUE 3BE3I.
CoBpeMeHHbIE TTPEICTABICHUS O TPOUCXOKIACHUH U SBOJIOIUN
ConHua u 3B€37
Muneunbin [Iyte — nama [Manaktuka. [TonoxxeHue u 1Br>xXeHue

58 Connua B I'anaktuke. ["anaktuku. YepHble ABIPHI B siApax
TaJaKTUK

59 Bcenennas. Paz6eranue ranaktuk. Teopust bonbimoro B3peiBa.
PenukToBoe n3nydyenue. Meraranakruka

60 Hepermennbie mpo61eMbl acCTpOHOMUHT

61 KonTtponbHas padoTta «DI€MEHTH aCTPOHOMHUU U aCTPO PU3UKH
O6o0matomuii ypok. Poss pusmku u actpoHOMUU B

62 SKOHOMHYECKOM, TEXHOJIOTHYECKOM, COIUAIBHOM 1 STHYECKOI
cdepax 1eaTenbHOCTH YelloBeKa

63 O6o06matomuii ypok. Poss 1 MmecTo pU3UKK 1 aCTpPOHOMHH B
COBPEMEHHOM HAy4YHOU KapTUHE MHUpa

64 O6o06matomuii ypok. Posb ¢uzudeckoit Teopuu B
(hopMHUpOBaHUHU MTPEACTABICHUM 0 GU3NYECKOM KapTUHE MHUpa
O6o0maromuii ypok. Mecto (pu3ndeckoil KapTUHBI MUpa B

65 00111eM psiTy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MIpeICTaBJICHUI O MPUpPOIe

66 PesepBHblit ypok. MarautHoe mnose. DIeKTpoMarHiuTHAs
WHIYKINS

67 PesepBHbIil ypok. OnTuka. OCHOBBI ClIEUATIBLHON TEOpUU
OTHOCHUTEIIbHOCTH

68 Pesepurrii ypok. KBantoBast puznka. DneMeHTbl aCTPOHOMHH H

acTpou3nuKU
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