





HOACHUTEJIBHAS 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€roMm denepanpHoil padodeil mporpaMMbl BOCHHUTAHHS U
KOHLEMIMU TMpernojaBanus ydeOHoro mpeamera «Pusnka» B 00pa30BaTEIbHBIX
OpraHu3alusaXx Poccuiickon denepanun, peaN3yIOIINX OCHOBHBIE
oOpa3oBaTeabHbIE MPOTPaAMMBI.

CopepxaHue mnporpaMMmbl 1O (U3MKE HAMpaBlIeHO Ha (QOpMUpOBaHHE
€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 METAlpeJIMETHBIM 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
o0pa3oBaHus, TUIAHUPYEMbI€ PE3yJIbTaThl OCBOCHUSI 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 «PuU3uka» Mo rogamM o0ydyeHuUs..

dusrka Kak Hayka o Hambosee OOIMX 3aKOHAX IPHUPOJBI, BHICTyHas B
Ka4yecTBE yueOHOro IMpeaMeTa B ILIKOJE, BHOCUT CYLIECTBEHHBIH BKJIAJ B CUCTEMY
3HaHUN 00 okpyskaromeMm Mupe. LkonpHBIN Kype PU3HKH — CHCTEMOOOpa3yONTUi
JUIS €CTECTBEHHO-HAYYHBIX YY€OHBIX MPEIMETOB, OCKOIbKY (PU3UUECKHE 3aKOHbI
JeKaT B OCHOBE IIPOIECCOB M SBJICHHWM, HM3y4aeMbIX XUMHEH, OWOJIOTHEH,
bu3mueckoii reorpadueri u acTpoHommeil. Mcmonb3oBaHWE W AKTHBHOE
npuMeHeHue (U3WYECKUX 3HAHUKA  ONpeeNseT XapakTep U pa3BUTHE
pa3HOOOpa3HbIX TEXHOJOTMM B cdepe BSHEPreTuKd, TPAHCIOPTa, OCBOCHUS
KOCMOCa, IOJIy4EHHUs] HOBBIX MAaTEpHAIOB C 3aJaHHBIMHA CBOWCTBAMHU U JIPYTHX.
W3yuyenue (QU3MKH BHOCUT OCHOBHOW BKJaA B (POPMHpPOBaHHE ECTECTBEHHO-
HAYyYHOW KapTHHBI MHpa OOy4arommxcs, B (OPMHUPOBAHHE YMEHHH MPUMEHSThH
HAy4YHbII METOJI TO3HAHUS MIPU BBIIIOJHEHUH UMH YYE€OHBIX UCCIEA0OBAHUII.

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



Hoes yenocmnocmu. B COOTBETCTBUM C HEH KypC SBISETCS JIOTHYECKU
3aBEPIIEHHBIM, OH COJEPKUT MaTepHall U3 BCEX pa3/esioB (PU3UKHU, BKIIOUAET KaK
BOIIPOCHI KJIACCUYECKOM, TaK U1 COBPEMEHHOM (PU3HKHU.

Hoes cenepanuzayuu. B COOTBETCTBUM € HEW Marepuan Kypca (U3HKU
o0beMHEH BOKpYr (Qu3nyeckux Teopud. Beaymum B Kypce sBusercs
(opMHUpOBaHUE TPEACTABICHUM O CTPYKTYPHBIX YPOBHSIX MaTe€puH, BELIECTBE U
ToJIE.

Hoes eymanumapuzayuu. EBEE peanuzainus TpeArnosaraeT HCIOIb30BaHHE
I'YMaHUTApHOTO TOTEHLMaNa (U3MYECKOM HayKH, OCMBICIICHHE CBSI3U Pa3BUTHS
¢uzuku ¢ pa3BuTMEeM OOIIECTBAa, a TakKkKe C  MHPOBO33PEHUYECKUMH,
HPABCTBEHHBIMH M 3KOJOTMUYECKUMHU MPOOIeMaMH.

Hoess  npuknaonoti Hanpaenennocmu. Kypc ¢usuku npennosiaraet
3HAKOMCTBO C IIMPOKHM KPYIOM TEXHUYECKUX U TEXHOJIOTMYECKUX MPUIIOKEHUN
U3YUYEHHBIX TEOPUI U 3aKOHOB.

Hoes sxonocusayuu peanusyeTcss TOCPEICTBOM BBEICHUS DIIEMEHTOB
cCollepKaHMs, TOCBAIIEHHBIX HKOJIOTMYECKUM TpoOJieMaM  COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C PAa3BUTHEM TEXHUKH M TEXHOJOTHM, a Takke 00CYXICHUS
npo0JieM palOHAIBHOTO MPUPOOTOIB30BaAHUS U IKOJIOTMUECKONH O€30MaCHOCTH.

CrepXKHEBBIMHM JJIEMEHTaMH Kypca (U3MKHM Ha YPOBHE CpPEIHErO OOIero
oOpa3oBaHus SBJISIOTCA (U3HUecKre Teopuu ((POopMUpPOBAHUE MPEACTABICHUMA 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).

CHCTeMHO-/IeSITEIBHOCTHBIN MOAX0J] B Kypce (U3UKU peamu3yeTcs MpexIe
BCEro 3a CU€T OpPraHM3alluu SKCIEPUMEHTAIBHON NEATeTbHOCTH O0YJaroniuxcs.
Jlns  GazoBoro ypoBHS Kypca (U3MKM — ITO HCIOJIB30BAHHE CHCTEMBI
(pOHTANBHBIX KPAaTKOBPEMEHHBIX SKCIIEPUMEHTOB M JIaOOpaTOpHBIX padoT,
KOTOpBIC B TporpamMme 1o (u3uke oObESIMHEHBI B OOMIUH CIIHUCOK YUYCHHYECCKUX
NPaKTHYECKUX paboT. BolaeneHue B yka3aHHOM IepeyHe JIabopaTOpHBIX padorT,
IIPOBOJAMMBIX JUISI KOHTPOJS UM OLCHKHM, OCYIIECTBIAETCA Yy4aCTHUKAMH
00pa30BaTeIbHOrO IMpoLecca HCXOAd U3 OCOOEHHOCTEH IUIAaHUPOBAaHUS MU
ocHauleHuss kaOuHeta ¢u3uku. Ilpm sTomM oOecmeunBaeTcss OBJAJCHHE
O0y4aloUIMMHCS YMEHUSIMH TNPOBOJIUTH KOCBEHHBIE H3MEPEHHUS, HCCIEIOBAHMS
3aBUCUMOCTEH (PU3NYECKUX BEJIMYUH U IIOCTAHOBKY OMNBITOB II0 IPOBEPKE
IIPEUIOKEHHBIX THIIOTES.

bonpmoe BHMMaHWE YIENAETCS PEIICHUIO PACYETHBIX M KAaYECTBEHHBIX
3amad. IIpu 3TOM 11 pacd€THBIX 3aa4 MPUOPUTETOM SIBIISIIOTCS 3aa4d C SIBHO
3a/1aHHOM (PU3UUECKON MOJIEIIBIO, ITO3BOJISIOIINE IPUMEHATh U3YUEHHbBIE 3aKOHBI U



3aKOHOMEPHOCTH KaK W3 OJHOTO pa3feia Kypca, TaK W WHTETPUPYS 3HAHUSA U3
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-HAYYHOTO 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 00OpynOBaHUE [JISi YYEHHUYECKHUX [MPAKTUUYECKUX paboT
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 TPUPOJbI, PA3BUTUE HMX HHTEJUIEKTYalbHBIX M TBOPUYECKHX
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 (PyHIaMEHTAITBHBIX 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.

JlocTi>keHue 3TUX 1ejed 00ecreynBaeTcsl peuleHueM CIEIYIOIUX 3a/1ad 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
¢usznuecko MoneNblo, 3ajay, MOApPa3yMEBAIOLUIUX 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 CAMOCTOSITENILHOTO IJAHUPOBAHUS WU TMPOBEACHHUS
¢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) Ha YPOBHE CPEIHETO OOIIEro
obOpazoBanus oTBoauTCcs 136 yacoB: B 10 kiacce — 68 yacoB (2 yaca B HEJIEIO), B
11 ximacce — 68 yacoB (2 yaca B HEJICIIO).

[Ipennaraemspiii B mporpamMme Mo (¢U3MKE TMepeyeHb Ja0OpPaTOPHBIX M
NPAKTHYECKUX paboT SBISETCA PEKOMEHJOBaHHBIM, YYUTENIh JENAeT BBIOOD
MpOBEeHUsS JTA0OPATOPHBIX pPAbOT M OMBITOB € YYE€TOM MHIUBHIYaTbHBIX
0COOCHHOCTEH 00yYJarOIITNXCS.

TemaTnuyeckoe NJIaHupoOBaHue,
B TOM YMc/ie c y4eTom paboueii nporpammbl BOCNUTaHUA

NMoboli  ypoK, KaKk 3BeHO cucTembl 06yyeHuMAa obnagaetr onpegeneHHbIM
BOCMMTATENIbHbIM MOTEHLMANIOM.

BocnutbiBaloWMMM HaLLK YPOKHM CTAHOBATCA, KOrga Mbl:

Lenaem ypoKkn MHTEpPeCHbIMMU;

Moabupaem BOCNUTbIBAIOLLEE COAEPKAHUE YPOKA;

BKAtoyaem B ypOK aKTMBHbIe GOpMbl paboTbl.

B faHHOM mopayne npeacTtaBaeHbl BUAbl U GOpMbl AeATENBHOCTU, KOTOPbIE NCNONb3YHOT
B paboTe negarorn MKOY «Measeackaa COLL».
Buabl peatenbHOCTU ANA NOBbIWEHUA MHTepeca K YPOKY:

- OTBETCTBEHHAA N YECTHAA NOArOTOBKA K YPOKY,



- BHe3anHoe pelueHue (Mcxoas U3 CUTyaLmMm ypoKa: cnop, AUCKYCCUsA U T.4,);
- HarnagHoe BocnpusaTue (NoKas oTPbIBKOB GUAbMOB U My/IbTOUIbMOB);
- icnonb3oBaHWe IMYHOTO OMbITa;

- UHTepecHble GpaKTbl, 4ONONHUTENIbHbIE MaTepUanbl;

- Nopbop nHbopmauum ana obyyaroLmxca B COOTBETCTBMM C BO3PACTOM;
- YyeT nHTepeca y4eHUKOB;

- YpoK-urpa, ypoK-BMKTOpUHa, KBH, ancnytol,

- KoMBMHUpPOBaHHbIE YPOKY;

- HeTpaguumoHHble popmbl Nogaum matepuana;

- Co3paHue cuMTyaumm ycnexa;

- IHCLLEHNPOBKM C Y4aCTUEM YYEHUKOB;

- OpraH13aUNOHHbIA MOMEHT B CTUXOTBOPHOM popme;

- HeTpagMuMoHHbIe NOAXOAbI K PELUEHUIO 3a4aHNI;

- TEXHONIOMMA PA3BUTUA KPUTUYECKOTO MbILLNEHUS;

- amddpepeHumnpoBaHHOE 0byUYeHne;

- YYeT AEeTCKOM CybKyNbTYpbI;

- obpalLeHne K IMYHOMY OMbITY Y4EHUKOB;

- BbIMbILUNEHHbIN 06pa3;

- BHUMaHMe K 0COBEHHbIM yYeHUKaM;

- MOTUBMPYIOLWMIA NOTEHLMAN IOMOP3;

- HedopmanbHOe 0bLLEeHMEe CO 3HAYMMbIM B3POC/bIM;

- UHTEpPECHbIe TPAAULUKN YPOKa;

- MPOCUTb NPOLLEHMA 33 CBOU OLUNOKM.

IIpuembl ¢ BOCINTHIBAKIIHM COIEPKAHUEM:
- NPUEMbI, NOBYKAAKOLME AYMATb O LLEHHOCTAX U KM3HEHHbIX Npobaemax;

- NpeabABAeHNe BOCNUTbIBaOLWEN MHGOPMALUM Ha YPOKE;

- aKUEHTUPOBAHNE BHUMAHUA HA HPABCTBEHHbIX Npobaemax;



- opraHusauma paboTbl ¢ BOCNMTbIBatOLWEN MHGOPMaUUEN;

- NpMBAEYEHUE BHUMAHUA K TyMaHUTapHbIM Npobaemam obuiecTsa;
- NPUMeEHeHMe 340poBbecbeperatowmx TEXHOIOTUI;

- BOCNMTaHMe YyBCTBa ToBapuulecTsa (paboTa B rpynnax);

- BOCNAUTaHMe B3ammonomouwiun, B3aMMOBbLIPYYKU, 3CTETUKU, HPABCTBEHHOCTU Ha BCeX 3TanaxX
YPOKa B Ha4a/ibHbIX K/1aCCaX;

- 06CyKAEHWE PA3NNYHBIX CUTYALMI, C NOCeAYOWMM eANHbBIM BbIBOLOM;
- YPOKM C coaeprKaHMeM pas3InyHbIX ObITOBbIX TEM;

- MEX/IMYHOCTHbIE OTHOLWIEHUS;

- pa3roBop 0 HEM3MEHHbIX LLeHHOCTAX 06LLecTBa;

- 06bACHEHME NOHATUA «Mopanb», « MopanbHble LEHHOCTUY;
- YBaXeHue Apyr K Apyry.

AKTuBHbIe popmbl paboTbi:

- TBO- HECTAHAAPTHbIE YPOKU;

- MeTo/la «KencoB»;

- y4yebHble guckyccum (aebatbl);

- COCTaB/IEHWE CUHKBENHA;

- paboTa B Manbix rpynnax;

- NPaKTUYecKue 3aaHus;

- KMO3rOBOM LITYPM»;

- NCUXO/IOTUYECKME TPEHUHTU;

- npumeHeHue UNKT;

- BUKTOPUHbI;

- yyebHble NPOEKTbl (COBMECTHbIE U MUHU-MPOEKTDI);

- pofieBble Urpbl;

- HACTOJIbHbIE UTPbl.PYECKNE 3a4aHUSA;

- npob6aeMHble cUTyauuu;



- HECTaHAAPTHbIE YPOKU;
- MeToda «KencoBy;

- y4yebHble guckyccum (aebatbl);

- COCTaBNAEeHUEe CUHKBEMNHA;

- paboTa B manbIx rpynnax;

- NPaKTUYecKune 3aaHus;

- KMO3rOBOM LUTYPM»;

- NCUXOJIOTMYECKME TPEHUHTY;

- npumeHeHue UNKT;

- BUKTOPUHDI;

- y4yebHble NPoeKTbl (COBMECTHbIE N MUHWU-MPOEKTbI);
- ponesble Urpbl;

o HaCTOJIbHBIC HI'PBI.



COIAEPKXAHUE OBYYEHUA
10 KVIACC

Pasznen 1. ®u3uka u MeTOAbl HAYYHOI' 0 TO3HAHMS

®usuka — Hayka o npupozae. Haydnble MeTOIbl NO3HAHUSA OKPYKAIOLIETO
Mupa. Posibp 3KcnepuMeHTa W TEOpUM B IPOLIECCE IIO3HAHMUS IIPUPOLBI.
DKCHEepUMEHT B (PU3HUKE.

MopenupoBanue (U3MUYECKUX SBIEHUM M mpoueccoB. HaydHble rumotessbl.
duznyeckre 3aKOHbl U TeOpUH. ['paHuIIbI TPUMEHUMOCTH (U3HYECKUX 3aKOHOB.
IIpuHIUIT COOTBETCTBUS.

Ponb u mMecto ¢u3Mku B (GOPMUPOBAHUU COBPEMEHHON HAy4HON KapTHUHBI
MHpPA, B IPAKTUYECKOMN AEATEIBHOCTH JIIOJIEH.

Llemoncmpayuu

AnanoroBele U UU(POBBIE HM3MEPHUTENbHBIE MPUOOPHI, KOMIIBIOTEPHBIE
JNATYUKHU.

Paznen 2. Mexanuka

Tema 1. Kunemamuxka

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

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

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

CBoOoaHoe nazieHre. Y CKOpeHre CBOOOTHOTO A ICHHUS.

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

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

Jlemoncmpayuu

Mogenbp cucTeMbl OTCUETA, WILIKOCTPALMS KUHEMATUYECKUX XapaKTEPUCTHUK
JBUKEHHSI.

[IpeoGpazoBanne ABMKEHUHN C UCTIOIB30BAHUEM TIPOCTHIX MEXaHU3MOB.

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

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



N3mepenne yckopeHusi CBOOOJHOrO MaieHHUs.

Hanpagnenne ckopocTy Ipu ABUKEHUU MO OKPY>KHOCTH.

Vuenuueckuii skcnepumenm, nabopamopHwvie pabomwi

N3ydyeHne HEpaBHOMEPHOTO ABHKECHHUS C LIEJIbIO OMPEICICHUS MTHOBEHHOMU
CKOPOCTH.

UccnenoBanre COOTHOMIEHHUS MEXAY NYTSIMH, MPONIACHHBIMM TEIOM 3a
MOCJTICIOBATENILHBIE PAaBHBIE MPOMEXKYTKH BPEMEHU TIPU PaBHOYCKOPEHHOM
JIBH>KEHUHU C HAYaJIbHOW CKOPOCTHIO, PABHOU HYIIIO.

N3yyenune nBUKEHUS IApUKa B BA3KOUW )KUJKOCTH.

N3yuenne nBuxeHus Tena, OPOIIEHHOT0 TOPU30HTAIIBHO.

Tema 2. /lunamuka

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

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

3akoH BcemupHoro TtaroreHus. Cuna Tsbkectd. IlepBas KocMmuyeckas
CKOPOCTb.

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

Tpenue. Buasl TpeHus (Mokosi, CKoJIbKeHUs, kaueHusi). Cuna tpenus. Cyxoe
Tpenue. Cuiia TpeHUs! CKOJIBKEHUS U cujia TpeHus nokos. Koadduument tpenus.
Cuita conpoTUBIIEHUS NPU IBHXKEHUU TeJa B KUIKOCTU WUJIU ra3e.

[TocTynarenpHOE M BpanaTeabHOE JBUKEHHUE a0COIIOTHO TBEPIOTO TeNa.

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

TexHudyeckue ycTpoWCTBA M MPAKTUUECKOE MPUMEHEHHUE: IOJUIUITHUKH,
JIBUKEHHE UCKYCCTBEHHBIX CITyTHHKOB.

Jlemoncmpayuu

SIBneHne MHEPIUH.

CpaBHeHHE MacC B3aUMO/ICHCTBYIOIIUX TE.

Bropoii 3akon HeroToHa.

N3smepenue cui.

CrnoxxeHue cui.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT JAe(hOpMAIIHH.

HesecoMocTts. Bec Tena npu yCKOpEeHHOM MOABEME U TIAJICHUH.

CpaBHeHUE CUJT TPEHUS MTOKOSI, KAYEHUS U CKOJIbKECHUSI.

VYcnoBus paBHOBecHs TBEPAOTro Tena. Buasl paBHOBECHS.

Vuenuueckuii sxcnepumenm, nabopamophvie pabomoi

N3yuenue nBuxeHus OpycKa 1o HaKJIOHHOM MIOCKOCTH.



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

HccnenoBanue yciioBUM pPaBHOBECHsS TBEPAOrO TeENA, HMEIOLIETO OCh
BpalleHUS.

Tema 3. 3aKoHbl cOXpaHeHUA 8 MEXAHUKE

NMnynbe MatepuanbHOM TOUKH (Tejia), CHUCTEMBbl MaTepUAIbHBIX TOYEK.
NMnynbe cuiabl U U3MEHEHHE HMMIyJibca Tejla. 3aKOH COXPAHCHHS HMITYJIbCa.
PeakTuBHOE nBUXKEHUE.

PaboTta criibl. MOIIHOCTE CHIIBL.

Kunetnueckass sHeprusi marepuaibHOM TOouku. Teopema 00 H3MEHECHHH
KUHETHYECKON YHEPTHH.

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

[ToTennnanbHple W HEMOTCHIMAIBHBIC  CHJIBI. CBsi3b  paboThI
HETMOTEHIIUAbHBIX CHJI C M3MEHEHHEM MEXaHWUYECKOW SHEPruud CUCTEMBI Tell.
3aK0H COXpaHECHHSI MEXaHUYECKOU SHEPTHUH.

Yrpyrue v Heynpyrue CTOJIKHOBEHHS.

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

Jlemoncmpayuu

3aKOH COXpaHEHHS UMITYJIbCA.

PeaktuBHOE IBMXEHUE.

[Tepexo MOTEHIMAIBLHON YHEPTUHA B KHHETHYECKYIO U 0OpaTHO.

Vuenuueckuii sxcnepumenm, nabopamopHsie pabomoi

N3yyenue abCOMIOTHO HEYNPYroro yaapa ¢ MOMOIIBI0 JTBYX OIMHAKOBBIX
HUTSHBIX MasTHUKOB.

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

Pa3znen 3. MouiekyisipHasi pU3NKa U1 TEPMOANHAMHUKA

Tema 1. OcHo6bl MONEKYAAPHO-KUHEMUUECKOU meopuu

OCHOBHBIE TOJIOKEHUS MOJEKYJISIPHO-KMHETUUECKOM TEOPUH M MX OIBITHOE
obocHoBanme. bpoyHoBckoe nBwxkenue. Juddysua. Xapaktep ABMKEHUS U
B3aUMOJICMCTBUSI YaCTHUI[ BenlecTBa. MOJEIN CTPOCHUSI Tra30B, >XUIKOCTEH U
TBEPIBIX TEJI M 00OBSICHEHHWE CBOMCTB BEIIECTBA HA OCHOBE ATUX MoJiesiei. Macca u
pasmepsl Mosiekys. KonmndectBo BemnectBa. [loctosHHass ABorapo.

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



Mogens upeanbHoro raza. (OCHOBHOE  ypaBHEHHME  MOJIEKYJSPHO-
KMHETUYECKOW TEOpUU HACANIbHOrO raza. AOCOJIOTHAas TeMIeparypa Kak mepa
CpeHEeW KWHETHMYECKOW SHEpPruM TEIUIOBOTO ABWKEHUS dYactull rasza. [llkana
temrieparyp KenbBuHa. 1'a3oBbie 3akoHbl. YpaBHeHue MennaeneeBa—KianeipoHna.
3akoH [laneroHa. M30mponeccsl B UIC€AIBHOM Ta3e C MOCTOSHHBIM KOJIWYECTBOM
BemecTBa. ['paduueckoe mpencTaBieHUE H3O0MPOLIECCOB: H30TEpMa, H30X0pa,
n3o0apa.

TexHuueckue yCTpOWCTBA U TMPAKTUUECKOE MPUMEHEHHE: TEPMOMETD,
O6apomeTp.

Jlemoncmpayuu

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

OnpiTel 0 TUDPYy3UN KUAKOCTEH U ra30B.

Mopens OpOyHOBCKOTO IBUKEHUS.

Mopaens onbita HTepHa.

OnbITHI, JIOKA3bIBAIOIIIE CYIIECTBOBAHUE MEXKMOJIEKYJISIPHOTO
B3aMOJICHCTBHUS.

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

OnpIThl, WUIIOCTPUPYIOIIUE YPAaBHEHUE COCTOSIHUSA MJCAIBHOIO Tasa,
U30IPOIIECCHI.

Vuenuueckuii sxcnepumenm, nabopamopHvie pabomoi

Onpenenenue Macchl BO3AyXa B KJIAaCCHOM KOMHAaT€ Ha OCHOBE HM3MEPEHHI
00BEMa KOMHATBI, IaBJICHUS U TEMIIepaTyphl BO3AyXa B HEH.

HccnenoBanne 3aBUCUMOCTH MEXAY MapaMeTpaMu COCTOSIHUS pa3peKEHHOTO
rasa.

Tema 2. Ochogbt mepmoOuHamMuKu

TepmonuHamuueckass cuctemMa. BHYTpeHHsIE SHEPrus TEPMOIUHAMUYECKON
CUCTEMBI U CIOcO0BI €€ n3MeHeHus. KonmmuecTBo TermioTel u pabora. BHyTpeHHss
SHEprus  OJHOATOMHOIO  MJACAJbHOrO  rasa. Buasl  Temonepenayu:
TEIUIONPOBOIHOCTb, KOHBEKIIUS, U3JIyUYCHHUE. Y A€IbHAsI TEIUNIOEMKOCTh BELIECTBA.
KosmmuecTBO TEIIOTHI IpU TeTUIONEPENAYE.

[lonsitue 006 aamabatHom mporecce. I[lepBbIii 3aKOH TEPMOJMHAMHUKH.
[IpumeneHne TepBOro 3akoHAa TEPMOAMHAMUKH K wm3omporieccaM. [ paduueckas
UHTEpIpeTanus padoThl rasa.

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

TermoBele  MammHbl.  [IpUHOMIIBL  JEWCTBUA  TEIUIOBBIX — MAallWH.
[IpeoOpa3oBanus HSHEPTUM B TEIUIOBBIX MammHaX. KodpdUIMEeHT Moe3HOro
nencTBus TerioBor MamwuHbl. [ukn KapHo m ero ko3d@uiMeHT MOJe3HOTO
JNEeNUCTBHS. DKOJIOTMYECKUE MPOOIEMBbI TETIOIHEPTETUKH.



TexHuueckue yCTpPOMCTBA M MPAKTUYECKOE MPUMEHEHUE: JIBUTATENb
BHYTPEHHETO CrOpaHus, ObITOBOM XOJIOIUIbHUK, KOHAUIIUOHED.

Jlemoncmpayuu

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

N3meneHne BHyTpeHHEN SHEPTHUH (TeMIIepaTyphl) Tejla TP TEIIoneperaye.

OnpiT 1Mo ananabaTHOMY pAacCIIMPEHHIO BO3yXa (OMBIT C BO3AYLIHBIM
OTHHUBOM).

Mopenu napoBoil TypOUHBI, TBUTATENs BHYTPEHHETO CTOPaHUsl, PEaKTUBHOTO
JIBUTATEIS.

Vuenuueckuii sxkcnepumenm, nabopamopHvie pabomoi

N3Mmepenue yaenbHON TEINIOEMKOCTH.

Tema 3. Acpecammnvie cocmoanusa eeuwjecmea. Dazoevie nepexoonl

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

Tsépnoe Teno. Kpucrannuyeckue u amopdubie Tena. AHU30TPONHUS CBOWCTB
kpuctamioB. JKunkue kpuctamibl. CoBpeMeHHble MaTepuanbl. llnaBineHue wu
KpUCTaITU3alus. Y enpHas Teriora miasneHus. Cyomumanus.

VYpaBHeHUE TEIOBOTO OanaHca.

TexHuueckne yCTpOWCTBA M MPAKTUYECKOE IPUMEHEHHE: TUTPOMETP H
IICUXPOMETP, KaJOPUMETP, TEXHOJIOTUH MOJYYEHUSI COBPEMEHHBIX MaTepUajoB, B
TOM YHCJIE HAHOMATEPHUAIOB, U HAHOTEXHOJIOT U H.

Jlemoncmpayuu

CBoiicTBa HACHILIEHHBIX TAPOB.

Kunenuve npv noHWKEHHOM [1aBJICHUU.

Crioco0bl u3MepeHuns BIaXXHOCTH.

HaGmronenre HarpeBaHus U MJIaBICHUS KPUCTAUNIMYECKOTO BEIIECTRA.

JleMOHCTpanus KpUCTaJlIoOB.

Vuenuueckuii sxkcnepumenm, nabopamopHvie pabomoi

N3MepeHne OTHOCUTENBHOM BIIAXKHOCTH BO3/yXa.

Pa3nen 4. JiekTpoAUHAMHUKA
Tema 1. dnekmpocmamuxa
OnekTpuzauusi Ted. OJEeKTpUYecKuil 3apsa. J(Ba Buaa 3IEKTPUYECKHUX
3apsiioB. [IpOBOJHUKYM, DUANEKTPUKU U MOJYNPOBOAHUKHU. 3aKOH COXPAHEHUS
AIEKTPUUYECKOTO 3apsiia.
B3aumoperictBue 3apsaoB. 3akoH Kynona. ToueuHblil 371EKTPUUECKUI 3apsil.
Onektpuueckoe 1mone. Hanpsok€HHOCTh — 3nekTpuueckoro mods.  [Ipuniun



CYIIEpHO3ULUU DIIEKTPUYECKUX TT0JIeU. JIMHUM HANPSKEHHOCTH DIIEKTPUYECKOTO
TOJISL.

Pabora cun  asnekrpoctatuueckoro  moinsg.  llotenmuan.  PasnHocThb
NOTeHIUAaNoB. [IpOBONHMKM W JOUIJIEKTPUKKA B 3JIEKTPOCTATUYECKOM IIOJE.
JlnanekTpuyeckas MpOHUIIAEMOCTb.

DnekTpoeMKOCTh. KoHeHcaTop. DNeKTpOEMKOCTh IIOCKOTO KOHJIEHCATOPA.
DHeprus 3apsKEHHOTO KOHJIEHCATOPA.

TexHuyeckue yCTpOWCTBA U MPAKTUYECKOE IIPUMEHEHHUE: JIIEKTPOCKOIL,
ANEKTPOMETpP, DJEKTPOCTATUUECKas 3alluTa, 3a3eMJIEHHE AIIEKTPOIpPHOOpPOB,
KOHJICHCATOP, KOMMPOBAJIbHBIN anmnapar, CTpyWHBIN IPUHTED.

Jlemoncmpayuu

Y CTpONCTBO U NIPUHIMUIT JEUCTBUS DJIIEKTPOMETPA.

B3aumopelicTBre HaRNEKTPU30BAHHBIX TEI.

DIEKTPUUECKOE TI0JIE 3apSIKEHHBIX TEJL.

[TpoBOIHUKH B 3JEKTPOCTATUUECKOM IOJIE.

DneKTpocTaTuyecKas 3anuTa.

JIMPNEKTPUKH B DJIEKTPOCTATUYECKOM IOJIE.

3aBUCUMOCTh  JJIEKTPOEMKOCTH IUIOCKOIO KOHJAEHcaTopa OT IUIOLIAau
IJTACTUH, PACCTOSIHUS MEXKIY HUMU U TUDJIEKTPUUECKON IPOHUIIAEMOCTH.

DHeprus 3apsKEHHOT0 KOHIEHCATOpA.

Vuenuueckuii sxcnepumenm, nabopamopHvie pabomoi

N3mepenne aneKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannstii Inekmpuyeckuit mok. Toxu é paznuunuix cpeoax

DNEeKTpUYECKU TOK. YCJIOBUS CYIIECTBOBAHUSA BJIEKTPUUECKOTO TOKA.
Ncrounuku Toka. Cuia Toka. [locTossHHBIN TOK.

Hanpsixenne. 3akon OMa i1 yyacTka LEMu.

DNEKTPUYECKOE COMPOTUBJIEHUE. Y AEIbHOE CONPOTHUBIEHUE BEIIECTBA.
[TocnenoBaTtenpHOE, MapaJUIEIBHOE, CMEIIAHHOE COCIMHEHNE POBOIHUKOB.

PaGora oamektpuueckoro Toka. 3akoH JDkoyns—Jlenma. MomHOCT
AJIEKTPUYECKOTO TOKA.

DNEeKTpOJABWKYIasl CHJIa U BHYTPEHHEE CONMPOTHBIEHUE WCTOYHUKA TOKA.
3akoH OMa [1J1s1 MOJTHOM (3aMKHYTOM) 31eKTpruueckoil renu. KopoTkoe 3ambIkaHue.

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

DNEeKTpUUeCKUi TOK B BakyyMme. CBOKCTBA AJIEKTPOHHBIX MTYYKOB.

[TonynpoBogHUKWY. CobGcTBeHHas 151 IIPUMECHAas MIPOBOJUMOCTD
noynpoBoAHUKOB. CBoiicTBa p—N-niepexona. [lomynpoBogHUKOBBIE TPUOOPHI.

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



DIIEKTpUUYECKUI TOK B Ta3zax. CaMOCTOSATENbHBIM M HECAMOCTOSATEIbHBIN
paspsan. Monuus. [Tma3ma.

TexHuueckue yCTpOMCTBA M MPAKTHYECKOE TMPHUMEHCHHUE: aMIIEPMETP,
BOJIBTMETP, PEOCTAaT, HCTOYHUKH TOKa, DJIEKTpOHArpeBaTelibHble MPUOOPHI,
AIEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP CONPOTUBIICHHUSI, BAKYYMHBIN JTHO]I,
TEPMUCTOPHI U POTOPE3UCTOPHI, OJTYITPOBOJHUKOBBIN U0/, TaJbBAHUKA.

Jlemoncmpayuu

N3Mepenune cuiibl TOKa U HapsIKEHUS.

3aBUCUMOCTh CONPOTHUBICHUS IUIMHAPUYECKUX IMPOBOJHUKOB OT JIJIMHBI,
IUIOLLAIN MTONIEPEYHOr0 CEYEHUS U MaTepHaa.

CmemaHHOE COeIMHEHNE TPOBOHUKOB.

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

3aBUCUMOCTh COMIPOTUBIICHUSI METAJVIOB OT TEMIEPATYPHI.

[IpoBOAUMOCTB 3JEKTPOJIUTOB.

HckpoBoii paspsl U NPOBOJAUMOCTb BO3yXa.

OnHOCTOPOHHSSI IPOBOJIUMOCTD THO/IA.

Vuenuueckuii sxkcnepumenm, nabopamopHsie pabomoi

N3ydeHne cMenaHHOrO COEIMHEHUS PE3UCTOPOB.

N3mepenue 3neKTpOABMXKYILIEH CHIIbI UCTOYHHMKA TOKA U €r0 BHYTPEHHETO
CONPOTHUBIICHHUS.

HaGmronenue snexktpoinusa.

MexnpeaMeTHbIe CBA3H

N3yuenue kypca ¢usuku 6a3oBoro ypoBHA B 10 Kitacce OCYIIECTBISIETCS C
y4E€TOM COJEPKATEIbHBIX MEXIPEIMETHBIX CBSI3€ C KypcaMu MaTEMaTHKH,
OMOJIOTMH, XUMHH, Teorpadu ¥ TEXHOJIOTHH.

Meosicnpeomemnvle noHsamus, CBSI3aHHBIE C M3yYEHHEM METOJIOB HAYyYHOTO
MO3HAHUsA: SIBICHUE, HAay4HbIH (akT, rumore3a, (hU3MYECKash BEIMYMHA, 3aKOH,
TEOpHsi, HAOIIOJEHUE, SKCIIEPUMEHT, MOAECINPOBAHUE, MOJENb, U3MEPEHHE.

Mamemamuka: penieHue CHCTEMbl YypPAaBHEHMH, JHHEWHas (QyHKIUS,
napabona, runepOona, ux rpadUku U CBOMCTBA, TPUTOHOMETPHUECKHE (DYHKIIHH:
CHUHYC, KOCUHYC, TAHI€HC, KOTAHT'€HC, OCHOBHOE TPUI'OHOMETPHUUECKOE TOKIECTBO,
BEKTOPBI U UX MTPOEKIIMU HA OCU KOOPAMHAT, CIIOKEHUE BEKTOPOB.

buonozus: Mexanndeckoe NBIKEHHE B JKMBOU mpupoae, auddysus, ocMoc,
TEMJI000MEH KUBBIX OPTaHU3MOB (BHUJIbI TEIIONEPENAUYH, TEIUIOBOE PAaBHOBECHE),
AJIEKTPUYECKUE SBJICHUS B KUBOU IPUPOJIE.

Xumus: TUCKPETHOE CTPOEHUE BEILIECTBA, CTPOCHUE ATOMOB U MOJIEKYJ, MOJIb
BEIllECTBA, MOJSIpHAs Macca, TEIJIOBbIE CBOMCTBA TBEPABIX TEJ, >KUAKOCTEH M



ra3oB, JJIEKTPUYECKHE CBOWCTBA METAJUIOB, JJIEKTPOJUTHYECKAs HCCOLHALMS,
rajbBaHUKa.

l'eoepacghus: B1aXXHOCTh BO3/1yXa, BETPbI, 0ApOMETP, TEPMOMETP.

Texnonoeus: npeoOpazoBaHUE ABWKEHUN C HMCIOJIb30BAHUEM MEXaHU3MOB,
y4€T TpPEHHs B TEXHUKE, IOJAUIMIIHUKH, HCIOIb30BAHUE 3aKOHA COXPAHEHUS
UMITyJIbca B TEXHUKE (pakeTra, BOJOMET M JApPYTrue), IBUraTEeNb BHYTPEHHETO
cropanusi, naposasi TypOuHa, ObBITOBOM XOJOAWJIBHUK, KOHAUIIMOHEP, TEXHOIOTUHU
IIOJIyYEHNsI COBPEMEHHBIX MAaTEpUaOB, B TOM YHCIE HAHOMATEpUAJIOB, U
HAHOTEXHOJIOTMH, JJIEKTPOCTATHYECKas 3alluTa, 3a3eMJICHUE 3JIEKTPONpPUOOpPOB,
KCEpOKC, CTPYWHBIN IIPUHTED, 3JEKTPOHArPEBATEIbHBIE npuOopBl,
ANEKTPOOCBETUTENbHbIE TPUOOPHI, rabBaHUKA.

11 KJIACC

Paznen 4. JiaekTpoguHaMHuKA

Tema 3. Macnummnoe none. I1eKmpomacHuUmMHAas UHOYKYUA

[ToctosiHHbIE ~ MarHuThl.  B3auMoneicTBME  MOCTOSSHHBIX ~ MarHUTOB.
MaruautHoe mone. Bekrtop MarHuTHOM wuHaykiuu. [IpuHuun cynepno3uiuu
MAarHUTHBIX MOJel. JIMHMM MarHuTHOW WHAYKUMU. KapTuHa JIMHWM MarHUTHOU
WUHIYKUWHU TO0JIS1 TOCTOSIHHBIX MarHUTOB.

MaruutHoe TIOJI€ TPOBOAHMKA C TOKOM. KapTuHa JMHUN WHAYKUUU
MAarHUTHOTO TMOJsl JJIMHHOTIO MPSAMOrO MPOBOAHUKA W 3aMKHYTOI'O KOJIBIIEBOTO
IPOBOJIHUKA, KaTyIIKU ¢ TOKoM. OnbIT DpcTena. BzaumoaencTere mpoBOJHUKOB €
TOKOM.

Cuna AMnepa, €€ MOJlyJIb U HampaBJICHHUE.

Cuna Jlopenna, e€ MOyJib U HallpaBlieHUE. [[BUKEHUE 3apsiKEHHOW YaCTHUIIbI
B OJJHOPOJIHOM MarHuTHoM mosie. PaGora cuibl Jlopenta.

SlBneHne BIIEKTPOMAarHUTHOM HWHAYKOUH. [IOTOK BeEkTOpa MarHUTHOM
UHIYKIUU. OJIEKTPOJABMXKYIIAS CUla HWHIAYKIUU. 3aKOH 3JIEKTPOMAarHUTHOU
nHaykuun Gapanes.

BuxpeBoe nsnekTpuyeckoe mojie. IDJIEKTPOABMKYIIAS CHJIA WHIYKUUH B
MIPOBOJHHUKE, IBUKYIIEMCS ITOCTYIIATEIBHO B OJJHOPOJHOM MArHUTHOM IIOJIE.

[IpaBuno Jlenua.

NunykTuBHOCTh.  SIBIEHHME CaMOMHAYKIMHU. ODIEKTPOJBIKYIIAs CHIla
CaMOMHIYKIINH.

DHeprusi MAarHUTHOTO TOJI KATYIIKUA C TOKOM.

DNEeKTPOMArHUTHOE TOJIE.

TexHnueckne YyCTpPOWCTBA M MPAKTUYECKOE TMPUMEHEHHUE: TIOCTOSIHHbBIC
MAarHuThbl, BJEKTPOMArHUTHI, BJIEKTPOABUTATEIb, YCKOPUTEIU HSJIEMEHTapHBIX
YacCTUll, UHIYKIIMOHHAS TIEYb.



Jlemoncmpayuu

OmneIiT Opcrena.

OTKIJIOHEHHE JIEKTPOHHOTO ITyYKa MarHUTHBIM I1OJIEM.

JIMHMY MHIYKIIMU MarHUTHOTO MOJIS.

B3aumopericteue 1ByX NPOBOJIHUKOB C TOKOM.

Cuna Amnepa.

JlelictBue cuiibl JIopeHIia Ha HOHBI DJIEKTPOJIUTA.

SIBneHne 2IEKTPOMAarHUTHOM MHYKIIVH.

IIpasuno Jlenua.

3aBUCHMOCTD JJIEKTPOABMXKYIIEH CHJIbI UHAYKLIUNA OT CKOPOCTH MU3MEHEHUS
MAarHUTHOTO MOTOKA.

SIBneHne caMOMHIYKIUU.

Vuenuueckuii sxcnepumenm, nabopamopmuvie pabomol

N3ydeHre MarHuTHOTO MOJISl KATYIIKH C TOKOM.

HccnenoBanue 1eiicTBUS MOCTOSHHOIO MarHUTa Ha PaMKy C TOKOM.

HccnenoBanue sBIEHUS 3JIEKTPOMArHUTHON MHAYKIUH.

Pasnen S. Kone0anus v BOJIHBI

Tema 1. Mexanuueckue u I1eKmpomMazHumHble Koa1ebanus

Konebarenbnas  cuctema.  CBOOOJHBIE  MeXaHWYEeCKHE  KoseOaHMUS.
Napmonnyeckue konebanus. Ilepuon, yacrora, amruiutyaa u ($asza xosieOaHUH.
[IpyxuHHBI MasgTHUK. MaTeMaTHUYECKUNd MAasiTHUK. YPaBHEHHE TapMOHHYECKUX
kosieOanuii. [IpeBpalenrie sHeprun Mpu rapMOHUYECKUX KOTEOAHUSIX.

Konebarenbubiit koHTyp. CBOOOIHBIE AJIEKTPOMArHUTHBIE KOJeOaHHS B
UJCATHHOM KOJe0aTeTbHOM KOHType. AHAJIOTUsS MEXKIYy MEXaHWYECKUMH H
ANEKTpOMarHuTHeIMU  KoJeOanusimu. Dopmyna Tomcona. 3akoH coXpaHEHUS
SHEPTUU B UJCATHHOM KOJIeOaTeIbHOM KOHTYPE.

[IpencraBienne o 3aTyxarouux KoyieOaHUsSIX. BbIHYXK/IEHHbIE MEXaHHUYECKHE
KosneOanus. Pezonanc. BeiHYX)I€HHBIC 2JI€KTPOMArHUTHBIE KOJICOaHN.

[lepemennbiii  TOK. CHUHYCOMIANbHBIA TEPEMEHHBIH TOK. MOIIHOCTH
MIEPEMEHHOT0 TOKAa. AMIUIMTYJHOE€ W JCHCTBYIOIIEE 3HAUEHUE CHJIbI TOKa M
HaIPSKEHUS.

Tpauchopmarop. [IponsBoacTBO, mepeaada U MOTPEOSICHUE DICKTPUICCKOM
SHEPIruMu. DKOJOrMYEeCKUE PUCKU MPHU MPOU3BOJCTBE 3JeKTpodHepruu. Kynbrypa
HCMOJIB30BAHUS JJIEKTPOIHEPTUU B TOBCETHEBHOM KU3HU.

TexHnueckne yCTpOMCTBA M MPAKTHYECKOE IPUMEHEHHE: BJIEKTPUUYECKUU
3BOHOK, T€HEPATOP MEPEMEHHOTO TOKA, TUHHUU JJIEKTPOIEepe1ay.

Jlemoncmpayuu

UccnenoBanre napaMeTpoB KoJjieOaTeIbHOM CHCTEMBbI (MPYXUHHBIA WIH
MaTeMaTU4eCKUM MasiTHUK).



HaGmonenue 3aTyxaronmx KoiaeoaHu.

HccnenoBanne cBOWCTB BbIHYXICHHBIX KOJIEOAHUN.

HaGmonenue pesonanca.

CB0OOOIHBIE AIIEKTPOMArHUTHbIE KOJIEOaHUSI.

OcuumiorpaMMbl (3aBUCUMOCTH CHJIBI TOKA U HANPSDKEHUSI OT BPEMEHM) IS
ANEKTPOMArHUTHBIX KOJIEOAHU.

Pe3onanc mnpu mocienoBaTEIbHOM COEIMHEHUHU PE3UCTOpPA, KaTYIIKH
MHIYKTUBHOCTH M KOHJIEHCATOPA.

Mopaenb TMHUM 3JeKTponepeIadHn.

Vuenuueckuii akcnepumenm, 1abopamopmsie pabomel

HccnenoBanne 3aBUCUMOCTU MEpPUOA MalbIX KojeOaHMH Ipy3a Ha HUTH OT
JUTMHBI HUTH U Macchl Ipy3a.

HccnenoBanne mMepeMEHHOT0 TOKa B LENM W3  TOCJIEA0BATEIbHO
COEIMHEHHBIX KOHJIEHCATOPa, KATYIIKU U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmpomMazHumHbsle 60JIHbL

MexaHudeckue BOJHBI, yclioBUs pacnpoctpanenus. Ilepuon. CkopocTb
pacnpocTpaHeHusi W JJMHa BOJIHBL. [lomepeyHble W TPOJOJIbHBIE BOJIHBI.
WNuTtepdepenius u nugpaxius MEXaHUIeCKUX BOJIH.

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

DNEKTPOMArHUTHBIE BOJHBL. Y CIOBUSA M3IYUYEHHUS DJIEKTPOMArHUTHBIX BOJIH.
Bzaumnas opuenrtanust BektopoB E, B, V B anexkrpomarautHoit BonHe. CBoiiCcTBa
AJIIEKTPOMArHUTHBIX BOJIH: OTPa)XEHHUE, MpEIOMIICHUE, MOJspU3alus, AUPpaKius,
uHTepdepennns. CKOpOCTh ANEKTPOMArHUTHBIX BOJIH.

[Mkana >MeKTpoMarHuTHHIX BOJH. [I[puMeHeHne >eKTPOMarHUTHBIX BOJH B
TEXHUKE U OBITY.

[TpuHIMTIBI paguOCBsI3U U TeleBUACHUS. Paguonokanus.

DNEKTPOMArHUTHOE 3arpsi3HEHUE OKPY>KAIOIIEH CpeIbl.

TexHnueckue yCTpoicTBA M MNPAKTHUYECKOE INPUMEHEHHE: MY3bIKaJIbHbIC
MHCTPYMEHTHI, YJbTPa3BYKOBasl AUArHOCTUKA B TEXHUKE WU MEAMIIMHE, paaap,
paanonpuéMHUK, TeJIeBU30p, aHTeHHa, TenedoH, CBY-neyn.

Jlemoncmpayuu

ObpazoBaHue 1 pacpoOCTpaHEHUE MONEPEYHBIX U MPOIOJIBHBIX BOJIH.

KoneOG:mromeecs Teno Kak HCTOYHUK 3BYKA.

Habmronenue oTpaskeHUs ¥ MPEIOMIICHUS MEXaHHYECKHUX BOJIH.

Hab6monenne natepdepeniny u Audpakiinu MeXaHUIeCKUX BOJTH.

3BYKOBOM PE30HAHC.

Habmronenne cBsA3M TPOMKOCTH 3BYyKa M BBICOTHI TOHA C aMIUIUTYAOH U
4acTOTOU KoJieOaHU.



HccnenoBanue CBOMCTB DJIEKTPOMATHUTHBIX BOJIH: OTpaKeHUe,
MpesioMJIeHUE, Noaspu3anus, Audpakuus, UHTepPEpeHIIHs.

Tema 3. Onmuxa

I'eomerpuueckas ontuka. [IpsMonuHEWHOE pacnpoCTpaHEHUE CBETA B
ogHOpoaHOU cpexne. JIyu ceera. TouedHbIi HCTOYHHK CBETA.

OtpaxkeHue cBeTa. 3aKOHBI oTpaxeHus: cBeTa. [locTtpoeHue nzoOpaxeHuil B
TIJIOCKOM 3€pKarie.

[IpenomiieHue cBeTa. 3aKOHBI TPEIOMIICHUS CBeTa. AOCOIIOTHBIN MOKa3aTeNb
npeinomieHus. IlonHoe BHyTpeHHee oTpaxkeHue. [IpenenbHblii yroa MOJHOTO
BHYTPEHHET'0 OTPaKEHUS.

HNucniepcus cBeta. ClioxHBIN cocTaB O6emnoro cBera. L[BeT.

ColOuparomue u pacceuBaromue JuH3bl. ToHkas JuH3a. DokycHoe
paccTosiHUEe W ONTHUYEecKash cujia TOHKOW JMH3bL. [locTpoeHue uzoOpakeHuil B
coOMparIMX U pacceuBaronux JuH3ax. opMyna TOHKOW JIMH3BL. YBEJIUYCHHE,
JlaBaeMoe€ JIMH30M.

[Ipenensl NPUMEHUMOCTH TEOMETPUIECKON ONTHUKH.

BonnoBas ontuka. WnaTepdepenuuss cBera. KorepeHTHbIE HCTOYHHKHU.
YcnoBuss HaOMOICHUS MaKCUMYMOB M MHUHUMYMOB B HHTEp(EpPEHIIMOHHON
KapTUHE OT ABYX CUH(]A3HBIX KOTEPEHTHBIX UCTOYHUKOB.

Hudpakuusa cseta. JudpakiumoHHas peméTka. YciaoBHe HaOIIOACHUS
[JIABHBIX ~MAaKCUMYMOB TIpU NaJA€HUU MOHOXPOMATHYECKOIO CBETa Ha
TUGpPaKkIUOHHYIO PEIIETKY.

[Tonstpuzanms ceera.

TexHuueckne yCTpoWCTBA U NPAKTUYECKOE MPUMEHEHHE: OYKH, JIyIa,
doToanmapar, NPOSKIMOHHBIN amnmapar, MHKPOCKOI, TEJIECKON, BOJIOKOHHAs
OITHKA, TU(PPAKIIMOHHAS PEIIETKA, TOJISPOUI.

Jlemoncmpayuu

[IpssiMonMHEHOE pacHpOCTPAHEHUE, OTPAKEHHE U MPEIOMIIEHUE CBETA.
OnTudeckue mpruodopkI.

[TonHoe BHyTpeHHEE OTpakeHne. Moienb CBETOBOAA.

HccnenoBanne cBOWCTB H300paKeHUI B JIMH3AX.

Mogenn MUKpPOCKOIIa, TeJIeCKOomna.

Ha6monenne naTepdepeHInm CBETA.

Hab6mronenne nudpakiyu ceera.

Ha6monenne nucnepcuu cBera.

[TonyueHue cnekTpa ¢ MOMOMIBIO IPU3MBI.

[TonydeHne criekTpa ¢ MOMOIIBI0 TH(PPAKITMOHHON PEIIETKH.

HaGntonenue nonsipuzanuu cBeTa.

Vuenuueckuii sxcnepumenm, nabopamophwvie pabomwi



N3mepenue nmokasaresns NpeaoMIIEHUS CTEKIIA.
HccnenoBanrie cBOWCTB M300paXKeHUI B JIMH3AX.
HaGmronenue nucnepcuu ceera.

Pasznesn 6. OcHOBBI cIeMAILHON TEOPUH OTHOCUTEJIBHOCTH
['paHnupl  NPUMEHUMOCTHM  KJIACCUYECKOW  MEXaHUKHU. [ToctynaTel
CIIEHUAJIBHOW TEOPUM OTHOCUTEIBHOCTU: WHBAPUAHTHOCTH MOXYJIS CKOPOCTH
CBETA B BaKyyMe, IPUHLIMI OTHOCUTEJIBHOCTH DWHILITEWHA.
OTHOCUTENBHOCTh OJTHOBPEMEHHOCTHU. 3aMEIJICHHE BPEMEHU U COKPAILCHUE
JUTVHBI.
DOHeprus U UMIYJIbC PEASATUBUCTCKONW YACTHIIBIL.

CBs13b MacCHI C 3HepI‘HefI U UMITYJIbCOM peHHTI/IBI/ICTCKOﬁ qaCTHUILBI. QHCPFI/IH
ITOKOA.

Pazgen 7. KBantoBas pusuka
Tema 1. Inemenmul K6AHMOBOU ONMUKU
®otonbl. Dopmyna [lnanka cBs3u sHEpPrun (POTOHA C €r0 YACTOTOM. DHEPrus
¥ UMIyJIbC (HOTOHA.
OtkpeiTue u uccienoBanue Gorodrddexra. OnbiTel A. I'. CroneToBa. 3aKOHBI

dotoaddexra. YpaBHenue DiHmTerHa s pororddekra. «KpacHas rpaHuUiia
doTorddexra.

JlaBnenue ceeta. Onbitel I1. H. JIeGenena.

XUMHYECKOE JICVCTBUE CBETA.

TexHuueckne yCTpoicTBA W MPAKTUYECKOE TMpPUMEHEHHEe: (POTOAIEMEHT,
dboTomaTunK, coiHeuHas 6arapesi, CBETOIHO/I.

Jlemoncmpayuu

®dotor(deKT Ha yCTaHOBKE ¢ IIMHKOBOM TIJIACTUHOM.

Hccnenoranue 3akoHOB BHeHero ¢hoTo3ddexra.

Cseronuos.

Conneunas Oartapest.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmbiTel Pesepdopaa mo paccessHUIO o -4acTHII.
[Inanetapnas mogmens artoma. lloctynmatel bopa. M3nydenume u mnormiomeHue
(GbOTOHOB TpW TMepexojie aroMa C OJHOTO YPOBHS DSHEPrUHM Ha Apyroun. Bumawl
cnekTpoB. CIEKTp YpOBHEW SHEPrUU aToOMa BOJOPO/IA.

BosnnoBbie cBoiicTBa yactull. Boausl ne bpoiis. KopnyckyisipHo-BOIHOBOM
Ty aJli3M.

CnoHTaHHOE U BBIHYXJCHHOE U3JIyYCHHUE.

TexHnueckne yCTpOWCTBA M NPAKTHYECKOE NPUMEHEHUE: CHEKTPAIbHBIN
aHau3 (CIEeKTPOCKOI), JIa3ep, KBAHTOBBIM KOMITbIOTED.



Jlemoncmpayuu

Mogens onbita Pezepdopaa.

Onpenenenue JIMHBI BOJIHBI Ja3epa.

HaGmronenue nuHeRyaThIX CIEKTPOB U3Ty4YEHUS.

Jlazep.

Vuenuueckuii skcnepumenm, nabopamopHwvie pabomoi

HaGmonenue nuHevaToro cnekrpa.

Tema 3. Amomnoe a0po

OKCIIEpUMEHTBI, JOKAa3bIBAIOIIME CIOKHOCTh CTpPOEHMs sapa. OTKpbITHE
paanoaktuBHOCTH.  OmbiTel  Pesdepdopna mo  ompeneneHuto  cocTaBa
paanoakTuBHOro u3nydenus. CpoiictBa anbda-, Oera-, ramma-u3ayyeHUs.
Binsinue painoakTUBHOCTH HA KUBBIE OPTaHU3MBI.

OtkpeiTHEe TpoTOoHAa M HeuTpoHa. Hyknmonnas moxens sigpa ['eiizenOepra—
NBanenko. 3apsag sapa. MaccoBoe unciio sjapa. M30Tonsl.

Anbda-pacnan. DIEKTpOHHBIA UM TMO3UTPOHHBIM Oerta-pacman. ['amma-
U3JydeHue. 3aKOH PaJMOAKTUBHOrO pacnaja.

DHeprusi CBsI3U HYKJIOHOB B siipe. SnepHbie cuibl. JledexT maccsl sapa.

SnepHble peakuuu. JleneHue u CUHTE3 s1I€Ep.

Anepnwiii peaktop. Tepmosmepubiii cunTe3. [IpobiieMbl W TEPCHIEKTHUBBHI
SAIEPHON SHEPreTUKUA. DKOJIOTHUECKUE aCIIEKThI SIAEPHON SHEPTEeTUKHU.

DneMeHTapHble YacTUlbl. OTKpPBITHE TO3UTPOHA.

Mertonbl HAOJIIOIEHNS ¥ PETUCTPALIUU AIIEMEHTAPHBIX YaCTHII.

dyHaaMeHTaIbHble B3auMoAeicTBUA. EqUHCTBO pu3nyeckoi KapTUHBI MUpA.

TexHuueckne ycTpoHCTBa M MPAKTUYECKOE MPUMEHEHHE: JO3UMETpP, Kamepa
Buiibcona, siaepHbIi peakTop, aToMHas 6oMoa.

Jlemoncmpayuu

CuY€TynK HOHU3UPYIOIINUX YACTHL.

Vuenuueckuii sxkcnepumenm, nabopamopHvie pabomoi

HccnenoBanne TpekoB 4acTHIL (10 TOTOBBIM (hoTorpadusim).

Pa3nen 8. JiieMeHTBHI ACTPOHOMUM U ACTPOPU3UKH

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

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

ConHeunas cucreMa.

Connne. ComneuHass akTUBHOCTb. McTounuk sHepruu ConiHIIA W 3BE3.
3BE31bI, NX OCHOBHBIE XAPAKTEPUCTUKHU. JlMarpamMma «CIEKTPaJbHBIM KJIacC —
CBETHUMOCTB». 3BE3/bl TJIABHOM MOCIEAOBATCIBHOCTH. 3aBHCHMOCTb «Macca —
CBETUMOCTB» JJIsl 3BE3]] TJIABHOM IOCIIEIOBATEIbHOCTH. BHyTpeHHEE CTpoeHHUE



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 xkBasapsl. YEpHBIE ABIPHL B sApax
rajakTHK.

Bcenennas. Pacmiupenue Beenennoit. 3akon Xa66sa. Pazberanue rajakTuk.
Teopus bousbiioro B3peiBa. PeaukroBoe nsinydeHue.

Macmtabnas ctpyktypa Beenennoit. Metaranaktuka.

Hepeménnbie npo6iemMbl aCTPOHOMUHU.

Vuenuueckue nabnooenus

HaGmronenust HeBOOpYKEHHBIM TJ1a30M C UCIOJIb30BAaHUEM 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

Ponsr ¢u3ukm u  acTpOHOMHMHM B SKOHOMHUYECKOM, TEXHOJOTUYECKOM,
COLIMAJIBHOM M 3THYECKON cdhepax AesTENHHOCTA Ye0BEKa, POJIb U MECTO (HU3UKU
¥ aCTPOHOMHUU B COBPEMEHHOW HAYYHOUW KapTUHE MHUpPA, POJIb PU3NUYECKON TEOpUH
B (GOpMHUpPOBAaHUM TPEJCTAaBICHUNA O (U3MYECKOM KapTUHE MHUPA, MECTO
¢dusznueckoi KapTUHBI MHpa B OOIIEM PSIAY 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, Teorpad)ui ¥ TEXHOJIOTHH.

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

Mamemamuka: pelleHWE CUCTEMbl YPaBHEHUM, TPUTOHOMETPUUECKUE
(YHKIMH: CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUUECKOE
TOXIECTBO, BEKTOPBl M HMX IPOEKIMUA HAa OCU KOOPAMHAT, CJIOKEHUE BEKTOPOB,
MPOU3BOJIHBIE DJEMEHTAPHBIX (YHKIHMM, TPU3HAKA TOJ00MS TPEYroJbHUKOB,
OTIpEJICIICHHE TUIOMIA N TIOCKUX (puryp u 00béMa Tel.

buonocus: »nexkTpuyeckue SBICHUS B JKUBOW MPHUPOAE, KoJeOaTelbHbBIE
JNBH)KEHUS B )KMBOW NMPHUPOJIC, ONTUYECKUE SIBJICHUS B )KUBOW MPUPOJE, NCHUCTBUE
paanaluy Ha )KUBbIE OPTAHU3MBI.

Xumus: CTpOEHHE aTOMOB M MOJICKYJI, KPUCTAJIMYECKasE CTPYKTYpa TBEPABIX
TEN, MEXaHU3Mbl OOpa30BaHUA KPUCTAUIMYECKOW PEMIETKU, CHEKTPaTbHbIN
aHaJn3.



l'eocpaghusi:  marHUTHBIE TONMIOCA 3€MJIM, 3aJIe)KM MArHUTHBIX — PYI,
dboToCchEMKA 3eMHOM MMOBEPXHOCTH, TPEACKA3aHUE 3EMIICTPSICEHUI.

Texnonozua: JAHUM DJIEKTPONEPENAd, TEHEPATOp NEPEMEHHOIO TOKa,
AIEKTPOABUTATENb, WHAYKIMOHHAS II€4Yb, pPAAAp, PAAUONPUEMHHK, TEIEBU30P,
anTeHHa, TeiedoH, CBY-meub, NMpOEKIMOHHBIN anmapar, BOJOKOHHAs ONTHKA,
COJIHEYHAast Oarapes.



IINTAHUPYEMBIE PE3YJbTATHBI OCBOEHHMA INIPOI'PAMMBI 110
OU3UKE HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

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

JINYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIEC PE3YyJbTATHl OCBOCHUS yueOHOro npeaMera «Ou3nKay JTOJKHBI
OoTpakaTb T'OTOBHOCTh M CIHOCOOHOCTH OOYyYaromIMXcsi PYKOBOJICTBOBATHCS
chopMUPOBAHHOW BHYTPEHHEHW TMO3UIMEH JIMYHOCTH, CUCTEMOW IIEHHOCTHBIX
OpUCHTAIIMH, TIO3UTHUBHBIX BHYTPEHHHX  YOEXKIECHHH, COOTBETCTBYIOIIUX
TPaJAUIMOHHBIM IIEHHOCTSIM POCCHUUCKOTO OOIlEeCcTBa, pacIIMpeHUE >KU3HEHHOTO
ONbITa M OMbITA JIEATEIBHOCTH B MPOIIECCE pealv3allii OCHOBHBIX HaIlpaBJICHUMN
BOCIUTATEIbHOU IESATEILHOCTH, B TOM YHCJIE B YACTHU:

1) rpa’KaaHCKOr0 BOCIMTAHUSA:

c(hOpMUPOBAHHOCTb IPAXKAAHCKOM MO3UIIMM 00YJaIOIIEeTOCs KaK aKTUBHOTO U
OTBETCTBEHHOTO YJIeHA POCCUUCKOTO OOIIECTBA;

OPUHITHE  TPAJAMIIMOHHBIX  OOIIEYEIOBEYECKUX T'yYMAaHUCTHYECKUX U
JEMOKPAaTUYECKUX [IEHHOCTEM;

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

YMEHHUE B3aUMOJIECTBOBATh C COLUAIBHBIMU MHCTUTYTAMU 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 CHUTYAIlMI0O M MPUHUMATh OCO3HAHHBIC PEIICHUS,
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 HAYYHOIO TBOPUYECTBA,
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 COOCTBEHHBIE KU3HEHHBIC TUTAHBI;

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
IEJISIM, OTICHUBATh PUCKH TIOCIIEACTBUMN JACATEIBHOCTH;
KOOPJMHUPOBATh M  BBIMOJMHATH pabOTy B  YCIOBHSX PEATbHOTO,
BUPTYaJILHOTO 1 KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;
pa3BHBATh KPEATUBHOE MBINIJICHUE TIPU PEIICHUH KU3HEHHBIX TPOOIIEM.
Bba3oBble ucciienoBaTeibcKue AeiCTBUSA:
BJIQ/ICTh HAYYHOH TEPMHUHOJIOTHEH, KIIOUEBHIMA TOHSITHSIMH W METOJIAMH
bu3nYecKol HAyKH;



BJIJIETh HABBIKAMH Y4E€OHO-HCCIIEOBATEIbCKON M MPOCKTHON JEATEIbHOCTH
B 00y1acTh (PU3UKH, CIIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITENIbHOMY MOUCKY
METOJIOB peHIeHHs 3aaad (U3NYECKOTO COJACP)KAaHUS, MPUMEHEHHUIO Pa3IHNYHbIX
METO/IOB TTO3HAHUS;

BIAJIETh BHJAMHU JIEATEIBHOCTH II0 TMOJYyYEHUIO HOBOTO 3HAHHS, €ro
WHTEpIpETaluy, MpPeoO0pa3OoBaHUI0 W TPHUMEHEHUIO B PA3NIUYHBIX Y4eOHBIX
CUTYallUsX, B TOM YKCJIE IPU CO3/IJaHUU YYE€OHBIX MPOECKTOB B 00JaCTH (PU3HKHU;

BBISIBIIATH IPUUMHHO-CIICJACTBEHHBIE CBSI3M W aKTyaJU3WpOBaTh 3ajady,
BBIJIBUTaTh THIIOTE3y €€ peHIeHHs, HAXOJWUTh apryMEHTBI IJsl JI0OKa3aTelbCTBA
CBOMX YTBEP)KJICHUH, 3a/1aBaTh apaMeTPhl U KPUTEPUH PEIICHUS;

aHAIM3UPOBATh TMOJYYCHHBIE B XOJE peUIeHHs 3a7add pe3yJbTaThl,
KPUTHYECKU OIIEHWBATh WX JOCTOBEPHOCTH, MPOTHO3UPOBATH N3MEHEHNE B HOBBIX
YCIIOBHSIX;

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

JaBaTh OIICHKY HOBBIM CHUTYAIIHsIM, OIICHHBATh MPHOOPETEHHBIN OTIBIT;

yMETh TIEPEHOCHUTh 3HaHUS 10 (U3WKEe B MPAKTHYECKYIO 001acTh
KHU3HEICITCITLHOCTH;

YMETb UHTETPUPOBATh 3HAHUS U3 PA3HBIX YUEOHBIX PEIMETOB;

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

CTaBUTb MPOOJIEMBI U 33/1a4H, OIYCKAIOLINE albTEPHATUBHBIC PELICHMUS.

PabGora ¢ undgopmanmeii:

BJIQJIETh HABBIKAMU MOJyYEHUS MHPOpMAIUHU (PU3UUECKOTO COJAEp)KaHUS U3
HUCTOYHHMKOB PpAa3HbIX THUIIOB, CaMOCTOSTEIbHO OCYILECTBISATh IIOWCK, aHAJIM3,
CUCTEMAaTH3allMI0 M HUHTEPIpEeTalnio MHPOPMAlUMU pPa3IMYHBIX BUIOB U (opm
HpEeCTaBIICHUS;

OLIEHUBATh JOCTOBEPHOCTh HH(OPMALINH;

UCMOJb30BaTh  CpeACTBa  HMHMOPMAIIMOHHBIX M KOMMYHHMKAIIMOHHBIX
TEXHOJIOTUNA B PEHIEHUMH KOTHUTHUBHBIX, KOMMYHUKAaTHUBHBIX U OPTaHU3ALIMOHHBIX
3a1a9 ¢ COOJIOJICHHEM TpeOOBaHUN DProHOMHUKH, TEXHUKH O€301acHOCTH,
TUTUEHBI, PECcypcocOEpeKeHus, MPaBOBBIX U  ATHUYECKUX HOPM, HOPM
nH(OPMAITMOHHON O€30MaCHOCTH;

CO3/1aBaTh TEKCTHl (U3UYECKOTO COACpXKaHHUS B Pa3IMYHBIX (opmaTax C
yu€TOM Ha3zHAYeHUS MHPOPMAIMH U LEIEeBON ayIUTOPUH, BEIOMpas ONTHUMAIBHYIO
dopmy mpencTaBiIeHUs U BU3YyaTU3aIiH.

KoMMyHuKaTHBHBIE YHUBEPCAJIbHbIC YUeOHbIE 1eliCTBHS:
OCYILIECTBIISITH OOIIIEHHE Ha YPOKaX PU3UKU U BO BHEYPOUHOU €S TEILHOCTH;
pacro3HaBaTh MNPEANOCHUIKM  KOH(QJIUKTHBIX CUTyallud M  CMSI4arth
KOH(JIMKTHI;



Pa3BEPHYTO M JIOTUYHO M3JIAraTb CBOK TOYKY 3PEHUS C HUCIIOJIb30BAHUEM
SI3BIKOBBIX CPE/ICTB;

[IOHUMAaTbh U MUCIIOJIB30BaTh MPEUMYIIECTBA KOMAHIHOW U WHIWBUIAYAIBHOU
paboThI;

BbIOMpATh TEMAaTUKy M METOJbl COBMECTHBIX JEHCTBUH € YYETOM OOIIMX
MHTEPECOB U BO3MOKHOCTEN KaXXOI'0 YECHA KOJUUICKTUBA,

IIPUHAMATh  L€Id  COBMECTHOM  ACATENIbHOCTH, OpPraHU30BbIBATHL U
KOOPJAMHUPOBATH JEUCTBUA II0 €€ JOCTMIKEHUIO: COCTABJATH IUIAH JEHCTBUM,
pacnpenensiTh poiv ¢ YYETOM MHEHHMH Y4YaCTHUKOB, OOCYXKIAaTh pPe3yJbTaThl
COBMECTHOM paboThI;

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

npejjaraTb HOBBIE IIPOEKTHI, OLICHMBATh HJEU C MO3ULUU HOBU3HHI,
OPUTMHAJIBHOCTH, IPAKTUYECKOU 3HAUUMOCTH;

OCYILECTBIIATE TO3UTUBHOE CTPATErMYECKOE TMOBEICHUE B Pa3JIMYHBIX
CUTYalUsX, IPOSBIATh TBOPUECTBO U BOOOpaKEHUE, ObITh MHUIIUATUBHBIM.

PeryisiTUBHBIE YHUBEpPCcAJIbHbIE yUeOHbIe TeHCTBHS
Camoopranusanus:

CaMOCTOSATEIIFHO OCYIIECTBIISITh MO3HABATENbHYIO ACSTENBHOCTh B OOJACTH
(GU3MKH W aCTPOHOMHH, BBISABIATH MPOOJEMBI, CTaBUTh H (OPMYIHPOBATH
COOCTBEHHBIE 3a]1a4H;

CaMOCTOSITEJIbHO COCTAaBIIATh IUIAH PEIICHHS] PACUETHBIX M KAaYECTBEHHBIX
3a/1ay, TUTaH BBIMOJTHEHHS TPAKTUYECKON pabOThl C YYETOM UMEIOITUXCS PECYPCOB,
COOCTBEHHBIX BO3MOYKHOCTEH U MPEOYTCHU;

JaBaTh OLIEHKY HOBBIM CUTYaIUsIM;

pacHIMpATH paMKH Y4eOHOTO MIpeIMEeTa Ha OCHOBE JIMYHBIX MPEATIOYTCHUM;

nenaTh OCO3HAHHBIM BBIOOp, apryMEeHTHpPOBaTh e€ro, OpaTh Ha ce0s
OTBETCTBEHHOCTb 32 PEIICHUE;

OIICHUBATh MPUOOPETEHHBIN OTIBIT;

CrocoOCTBOBaTh (OPMUPOBAHUIO M TPOSIBICHHUIO OSPYIUIUA B 00JacTH
(Gu3HUKHU, TOCTOSTHHO TOBBIIIATH CBOW 00Pa30BaTENbHBINA U KYIbTYPHBIH YPOBEHB.

CaMOKOHTPOJIb, SMOLIMOHAJIbHbIH HHTEJJIEKT:

JaBaTh OLICHKY HOBBIM CUTYyallUsiIM, BHOCUTb KOPPEKTUBBI B JEATEIbHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LEISIM;

BJIQJICTh  HABBIKAMU  TO3HABAaTEIBHOW  pEQIEKCMU  KaK  OCO3HAHUSA
COBEpIIAEMbIX JCHCTBUA M MBICIUTENbHBIX MPOLECCOB, HX pE3yJIbTaTOB U
OCHOBaAHUI;

WCIIOJIb30BaTh NMPUEMBI peieKCUu IJis OLICHKU CUTYallH, BHIOOpa BEPHOTO
pelieHus;



yMETh OILICHUBAaTh PUCKU W CBOEBPEMEHHO NPUHUMATh PEIICHUS MO0 UX
CHUKECHUIO;

MPUHUMATh MOTHBBI M apryMEHThl JAPYTUX TMpPH aHAIU3€ Pe3yIbTaTOB
JeSITEIbHOCTH;

NpUHUMATh ce0s1, TOHMMAas CBOM HEJOCTATKU U JOCTOUHCTBA,;

NpUHUMATh MOTHBBI M apryMEHTHl JAPYTUX TMpPU aHAIU3e pPe3yIbTaToOB
JeSITEIbHOCTH;

PU3HABATh CBOE MPABO U MPABO JPYTUX HA OUITUOKH.

B mpouecce n0CTUXKEHUSI JTUYHOCTHBIX PE3YJIBTATOB OCBOEHUS MPOrPaAMMBbI
no ¢u3MKe M1 YPOBHS cpeaHero oOmero oOpa3oBaHUsi y OOyYaromuxcs
COBEpPILIECHCTBYETCS AMOIMOHAILHBIN MHTEIIJICKT, peIoIararnmi
c(hOpMUPOBAHHOCTb:

CaMOCO3HaHMs, BKIIOYAIOIIECIO CIIOCOOHOCTh IIOHUMATh CBOE AIMOILIMOHAIBHOE
COCTOSIHUE, BUJIETh HAIIPaBJICHUs Pa3BUTUS COOCTBEHHOW SMOIMOHAILHON C(ephl,
OBITh YBEpEHHBIM B cele;

CaMOpETyJIMPOBaHMS, BKJIIOYAIOIIETO CAMOKOHTPOJb, YMEHHWE NPUHUMATh
OTBETCTBEHHOCTh 3a CBOE TIOBEJICHHE, CIOCOOHOCTh aJalnTUPOBATHCS K
AMOIMOHATBLHBIM U3MEHECHUSIM U TIPOSIBIISATh THOKOCTh, OBITH OTKPHITHIM HOBOMY;

BHYTPEHHEN MOTHBAIUMH, BKIIIOYAIOMIEH CTPEMJICHUE K JOCTHKEHUIO LEIN U
yCIexy, ONTUMM3M, HHUIIUATUBHOCTh, YMEHHE JEHCTBOBAaTb HUCXOJS M3 CBOUX
BO3MO>KHOCTEH;

SMIATHH, BKIOYAIONIEH CITOCOOHOCTh MOHUMATh YMOIIMOHAJIBEHOE COCTOSTHHE
JIPYTUX, YYUTBIBATH €ro TIPU OCYIIECTBICHUU OOIIEHUS, CIIOCOOHOCTh K
COYYBCTBHIO U CONIEPEIKUBAHHUIO;

COITMAIbHBIX HABBIKOB, BKJIIOYAIOIINX CIIOCOOHOCTh BBICTPAUBATh OTHOIIICHUS
C APYTUMU JIOJIEMH, 3a00TUTHCS, MPOSBIIATH HHTEPEC U pa3periaTh KOHQIUKTHIL.

HPEAMETHBIE PE3YJIBTATDBI

K konmy oOyuenuss B 10 kiacce mpeamMeTHbIe pe3yJbTaThl Ha 0a30BOM
YPOBHE JOJDKHBI OTPaKaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

JEMOHCTPUPOBATh HAa TMPHUMEpPAX pOJib U MecTo (Ppu3uku B (HOPMUPOBAHHUH
COBPEMEHHOM HAay4YHOM KAapTHUHBI MHUpPA, B PA3BUTUHU COBPEMEHHOW TEXHHUKH U
TE€XHOJIOTHH, B MPAKTUYECKOU JIEITEIbHOCTH JIIOJIEH;

YUUTHIBATh TPAHUIBl TPUMEHECHHS W3YYEHHBIX (PU3NUECKHX MOJEICH:
MaTepHalibHasi TOYKa, MHEpIMaIbHas CUCTeMa OTCuéTa, a0CONIOTHO TBEPIOE TETO,
WJICATBHBIN Ta3, MOACIHU CTPOCHUS Ta30B, KUJIKOCTEM M TBEPABIX TEJ, TOUCUHBIN
AIEKTPUYECKUI 3apsi]l IPU pelieHuu (PU3NYECKUX 3aay;

pacro3HaBaTh (pU3NUECKUe SIBJICHUS (IIPOIECChl) U OOBSICHATh UX Ha OCHOBE
3aKOHOB MEXaHUKH, MOJIEKYJSIPHO-KUHETHYECKOU TEOPUU CTPOCHUS BEUIECTBA U



ANEKTPOJMHAMUKHU:  PAaBHOMEPHOE U  PABHOYCKOPEHHOE  MPSMOJIUHEHHOE
JIBIDKEHHE, CBOOOJHOE TAJEHUE TeJ, JBWXKEHHE IO OKPYXHOCTH, HHEpIIUS,
B3auMojiericTBue Tel, nudy3usi, OpOYHOBCKOE JIBHKEHHUE, CTPOCHUE >KUIAKOCTEH
1 TBEPJIBIX TEJI, U3MEHEHUE 00bEMA TEJ MPU HarpeBaHUM (OXJIaXKIACHUH), TEIIIOBOE
paBHOBECHUE, WCIApEeHHE, KOHJEHCAIMs, TUIABJICHUE, KPUCTAIIU3AIus, KUIEHUE,
BJIYKHOCTh BO3/1yXa, MOBBIIICHUE JIABJICHUS ra3a MPU €ro HarpeBaHUU B 3aKPHITOM
cocylie, CBsI3b MEXKAY I[apaMeTpaMH COCTOSIHMSI Ta3a B  HM30IpoIleccax,
AIEKTpU3AIUs TeJl, B3aUMOJCHCTBUE 3aPsI0B;

OMHUCHIBATh MEXaHUYECKOE JIBM)KEHUE, HCMOJb3ys (hU3NYECKHE BEJIUYUHBI:
KOOpJIMHATa, MyTh, IMEpPEMEIICHUE, CKOPOCTh, YCKOpEHHE, Macca Teja, Cuia,
UMITYJIbC Te€Ja, KUHETHYECKasl YHEPTUsi, MOTCHI[MAIbHAs dHEPTUs, MeXaHU4YeCcKasl
paboTa, MexXaHWYECKass MOIINHOCTh, NPU ONHCAaHUU TMPABWIBHO TPAKTOBATh
(GU3UYECKU CMBIC HCHOJB3YEMBIX BEJIMYMH, MX OO0O3HAYEHUS W CIAUHUIIBI,
HAXOJUTh (POPMYIIBI, CBSI3BIBAIOIINE JAHHYIO (DU3UYECKYIO BEIMYUHY C JPYTUMH
BEJTMYMHAMH;

OTHUCHIBATh H3YyYCHHBIC TEIUIOBBIC CBOMCTBA TEJI U TEIUIOBBIC SIBICHUA,
UCTIONB3Ysl (M3MYECKHE BEJIWYUHBI: JIaBJICHUE Tras3a, TeMIeparypa, CpeaHss
KMHETUYECKasi SHEPTUsl XaOTHUUYECKOTO JABMIKCHMSI MOJICKYJI, CpeAHEKBaApATHUHAS
CKOPOCTb MOJIEKYJI, KOJUYECTBO TEIUIOTHI, BHYTPEHHsS JHEprusi, pabora rasa,
KO3 (UIIMEHT TOJIE3HOTO JIEWCTBUA TEIJIOBOTO JBUTATENs; TMPU OMHCAHUU
NPaBWIBHO TPAKTOBaTh (PU3UYECKHM CMBICT HCIOJIB3YEMbIX BEIWYUH, HX
00O3HAaUeHUsI W EAWHMIIBI, HAXOAUTh (OPMYJBI, CBA3BIBAIOUIUE JIAHHYIO
(Gu3MYECKYI0 BEIMUYUHY C IPYTUMU BETUYNHAM;

OMUCHIBATh U3YUCHHBIEC JIEKTPUUYECKHE CBOMCTBA BELIECTBA U AJIEKTPUUECKUE
ABJICHUS (TIPOIIECCHI), UCTIONB3Ys (PU3NYECKUE BETUYHMHBI: AJIEKTPHUUECKUN 3apsij,
AIEKTPUUYECKOE MOJIE, HANPSKEHHOCTh MOJIS, MTOTEHIMAJ, PA3HOCTh MMOTECHIINAJIOB;
IpU OINWCAaHWW TPABUIBHO TPAKTOBATh (DUIUYECKUN CMBICT HCIOIB3YEMbIX
BEITMYMH, WX OOO3HAYEHUS W EIMHUIIBI; yKa3bIBaTh (POPMYIIbI, CBS3BIBAIOIIHE
JTaHHYI0 (U3UUYECKYIO BEJIMUUHY C IPYTUMH BEIIMYUHAMU,

aHANMM3UPOBATHh (PU3MUYECKUE TPOIIECCHl M SIBICHUS, UCIONB3Yys (pu3ndeckue
3aKOHBI W MIPUHIMUIIBL: 3aKOH BceMupHoro Tsarotenus, |, 11 u Il 3akonst HeroToHa,
3aKOH COXPaHEHUs MEXaHMYECKON DSHEpPruu, 3aKOH COXPAHEHUS UMITYJbCa,
MPUHIHUI CYNEPNO3ULIUN CHWJI, MPUHIMI PAaBHOMPABUS HHEPLHUAIBHBIX CHUCTEM
OTCU€Ta, MOJEKYISIPHO-KUHETUYECKYI0 TEOPUIO CTPOCHHSI BEIIECTBA, TIa30BBIC
3aKOHBI, CBSI3b CPEAHEN KMHETUYECKOW SHEPIUU TEIJIOBOTO JABUKEHHSI MOJIEKYI C
a0COIOTHOM TeMIlepaTypoi, MEePBbI 3aKOH TEPMOJMHAMHUKH, 3aKOH COXPAaHCHUS
AIEKTPUYECKOro 3apsiia, 3akoH KyloHa, Tpu 3TOM pas3inyarth CJIOBECHYIO
(GOpMyITHUPOBKY 3aKOHA, €r0 MAaTeMAaTHYE€CKOE BbIpaXEHUE U YCJIOBUS (IpaHUIBI,
00J1acTH) MPUMEHUMOCTH;



OOBSICHSITh OCHOBHBIC TMPUHIUIBI  JACHCTBHUS MallliH, NpUOOPOB U
TEXHUYECKUX YCTPOMCTB; pazinyaTh YCJIOBHUS UX 0€30MacHOTO MCIOJIb30BaHUS B
MMOBCETHEBHOM KHU3HU;

BBITIOJIHSITh JKCIIEPUMEHTHI MO HCCIEIOBAHUIO (DU3UYECKUX SIBICHUN U
MPOIIECCOB C HCIMOJB30BAaHUEM MPSIMBIX U KOCBEHHBIX HU3MEPEHUM, MPU STOM
dbopmynupoBaTh mpoOJeMy/3agady W TUNOTE3y Y4eOHOTO OSKCIEPUMEHTA,
coOUpaTh YCTAaHOBKY M3 MPEIJI0KEHHOTO OO0OpYIOBaHMS, MPOBOAUTH OMNBIT U
(dbopMyIHUpPOBATH BHIBOIBI;

OCYIIECTBJISITh MPSIMbIE U KOCBEHHbIC U3MEPEHUS (PU3NUECKUX BEJIUYHH, MPU
ATOM BBIOMpPATH ONTUMAJLHBIA CIOCOO M3MEPEHMS M MCIOJIb30BaTh H3BECTHBIC
METO/bI OIEHKHU MOTPEUTHOCTEN U3MEPEHUI;

UCCIEJIOBAaTh  3aBUCUMOCTH  MEXIY  (U3UYECKUMH  BEIIMYUHAMHU  C
UCIIOJIb30BAaHUEM TPSIMBIX HM3MEPEHUM, MPU ITOM KOHCTPYHPOBATh YCTAHOBKY,
¢dbuKCUpoOBaTh PE3yIbTAThl TOJYUYEHHOW 3aBUCUMOCTH (DU3UUYECKUX BEJIUYUH B
BU/JIe TaOIUI] U TPaUKOB, JIeJIaTh BHIBOJIBI IO pe3yJIbTaTaM UCCIEI0BAHNS,

co0JIr0/1aTh MpaBwiia 0E30MacHOro0 TpyAa MPU MPOBEJAECHUM UCCICIOBAHUN B
paMKax ydeOHOTO DJKCIEPUMEHTa, Y4eOHO-HUCCIEIOBATEILCKONM U MPOEKTHOU
JESATeTbHOCTH C MCTOJIb30BAHHEM H3MEPHUTEIBHBIX YCTPOUCTB M J1aOOPATOPHOTO
000py1I0BaHMS;

pemiath pacy€THbIE 3a7adyd C SIBHO 3aJaHHOM (U3MUECKOW MOJEINbIO,
UCTIOJIB3Ys (PU3MUECKHE 3aKOHBI U MPUHIIMIIBI, HA OCHOBE aHaJIN3a YCIOBUSA 3aa4u
BbIOMpATh (HU3MYECKYIO MOJIENb, BBIACIATh (PU3NUYECKUE BENTUYUHBI U (POPMYIIBI,
HEOoOXOoUMBbIE ISl €€ pellieHus, MPOBOJAUTh PACUETHl U OLIEHUBATh PEATBHOCTD
MOJIYYEHHOT'O 3HAYCHUS (PU3UYECKON BETUUNHBL;

pemaTh KaYeCTBEHHBIE 33/1a4l: BHICTPAUBATh JIOTUYECKH HEIPOTUBOPEUUBYIO
LEMOYKY PpaCCYXIEHUW C OMOpOl Ha M3YyYECHHBIE 3aKOHbI, 3aKOHOMEPHOCTU U
bu3nvecKue SBICHUS;

UCIIONIb30BaTh ~ MPU  PEIIEHWH  y4eOHBIX  3a7a4  COBPEMEHHBIC
MH(OPMAITMOHHBIE TEXHOJOTUH /IS TIOUCKA, CTPYKTYPUPOBAHUS, UHTEPIIPETAIIUN
U TIpE/ICTaBIICHUS Y4eOHOW W HAay4IHO-TIOMYJISIPHOW HMH(POPMAIIUU, TTOTYICHHOU W3
Pa3TUYHBIX HICTOYHUKOB, KpUTUYECKU aHATTU3UPOBATH TOTy4aeMyt0 HHPOPMAIIUIO;

IPUBOJUTH MPUMEPHI BKIAJa POCCUUCKUX U 3apyOeKHBIX YUEHBIX -(DU3UKOB B
pa3BUTHE HAyKH, OOBSICHEHHE IIPOILIECCOB OKPYKAIOIIETO MHUpPa, B pa3BUTHE
TEXHUKHU U TEXHOJOTHIA;

UCIIOJIb30BaTh TEOPETUUYECKHE 3HAHHS MO (U3UKE B MOBCEIHEBHOM KU3HH
U1si obecrieyeHus: 0€30MacHOCTH MPU OOpaIllEHUH C TPUOOpPAMHU M TEXHHUYECKUMU
YCTpPOMCTBAMHU, JJISI COXPAHEHHUS 3I0POBbS U COOJIOJICHHUS] HOPM 3KOJOTHMYECKOTO
MOBEJICHUS B OKPYKAIOIIEH Cpee;



paboTaTh B TpymNe C BBHIMOJTHEHUEM pPA3IUYHBIX COIHMAIBHBIX pOJIEH,
IUTAHUPOBaTh pPabOTy TPYyNMbl, pPAlMOHAIBHO pacHpeAeNiaTh OOS3aHHOCTH W
IUTAHUPOBATDH JIEATEIBHOCTh B HECTAHAAPTHBIX CUTYAIUAX, aJIeKBATHO OIICHUBATH
BKJIAJ] KQKJIOTO M3 YIACTHUKOB IPYIIIBI B PEIICHUE pacCMAaTPUBAEMON MTPOOIIEMBI.

K xonmy oOyuenuss B 11 kJjacce npeaMeTHble pe3yibTaThl Ha 0a30BOM
YPOBHE JTOJDKHBI OTPAXKaTh CHOPMHUPOBAHHOCTD y O0YJAIOIINXCS YMEHUI:

J€MOHCTPUPOBATh HAa MPUMEpPax PoOib U MeCTO (U3UKH B (HOPMUPOBAHUU
COBPEMECHHOM HAy4YyHOM KapTUHbI MHUpa, B PA3BUTUU COBPEMEHHOW TEXHUKHU U
TEXHOJIOTUH, B MPAKTHYECKON NEATEITHHOCTH IOJEH, IEeOCTHOCTh W E€IMHCTBO
du3ndecKoil KapTUHBI MUPA;

YUUTHIBATh TPAHUIBI TPUMCHCHHS W3YYEHHBIX (U3NUECKHX MOJICIICH:
TOYEYHBIN AICKTPUUYECKUH 3apsl, Tyd CBETa, TOYCUHBIH MCTOYHHUK CBETA, SiACpHAs
MOJIelb aTOMa, HYKJIOHHAsh MOJIEJIb aTOMHOTO sApa NpPHU pelIeHUH (HU3HUECKUX
3ajay;

pacmno3HaBaTh (pu3nUecKkue sBIEHUsS (TPOIECChl) U OOBSICHATH X Ha OCHOBE
3aKOHOB JJICKTPOJAMHAMUKH W KBAHTOBOW (PU3WKH: DIIEKTPUYECKAsi TPOBOJANMOCTD,
TETIOBOE, CBETOBOE, XMMHUYECKOE, MAarHUTHOE JCHCTBHS TOKA, B3aUMOJICHCTBHE
MarHWTOB, OJEKTPOMAarHWTHAash WHAYKIMs, JEHCTBHE MAarHUTHOTO TIOJS Ha
NPOBOAHUK C TOKOM W JBWXKYIIUUCA 3apsifl, DJIEKTPOMArHUTHBIE KoOJIeOaHUS U
BOJIHBI, MPSIMOJUHEHHOE PACIpPOCTPAHEHHE CBETA, OTPAKEHUE, MpeIOMIICHHE,
uHTepdepennus, audbpakuus W TONSpU3aLMig CBETa, JHCIEpPCUs CBETa,
doToanekTpuueckuii 3pdekt (hororddekrt), cBeTOBOE AaBieHHE, BOSHUKHOBEHUE
JUHENYAaTOro CHEeKTpa aToMa BOJOpPOAa, €CTeCTBEHHass W HCKYCCTBEHHAs
PaANOaKTHBHOCT;

OMKCHIBATh W3YYCHHBIC CBOICTBA BEIIECTBA (IIEKTPUUECKHE, MarHUTHEHIE,
ONTUYECKHE,  DIEKTPUYECKYI0  MPOBOAUMOCTb  pa3IUYHBIX  Ccped) |
AIEKTPOMArHUTHBIC SIBICHUSI (MPOIECCHI), HCHONB3Ys (U3MUECKHE BEITUYUHBI:
AIIEKTPUYECKHUM 3apsii, CHJa TOKA, AJIEKTPUUYECKOE HAIPSHKEHHE, JICKTPUUYECKOE
COIPOTUBJICHHE, Pa3HOCTh MOTEHLMAIOB, AIEKTPOJABIKYIAs cuia, paboTa TOKa,
WHIYKIUST MAarHATHOTO Toysi, cwia Awmrmepa, cuia JlopeHna, WHIYKTHBHOCTD
KaTyIIK{, SHEPTUs 3JIEKTPUUECKOr0 M MAarHWTHOrO TMOJeH, Mepuoa U YacToTa
KonebaHuil B KojeOaTeabHOM KOHTYpe, 3apsd]l U cuja TOoKa B IIpolecce
TapMOHMYECKUX OJCKTPOMArHUTHBIX KoJeOaHui, (OKyCHOE pacCTOSIHHE U
ONTHUYECKAs] CWUJIa JIMH3BI, TPU ONHCAHWHA MPABUIHHO TPAKTOBATH (PUIMUECKHMA
CMBICIT HCIIONB3YEMBIX BEITUYMH, HMX OOO3HAYCHHWs] W CIAMHUIIBI, YKa3bIBaTh
GopMynbl, CBSI3bIBAIONIME JaHHYIO (U3MYECKYI0 BEIWYUHY C JPYTUMHU
BEITUYMHAMU;

ONKCHIBATh HW3YYCHHBIC KBAHTOBBIC SBJICHHUA U TIPOIECCHI, HCIOIB3YS
¢usnueckre BEIMYUHBI: CKOPOCTh AJIEKTPOMArHUTHBIX BOJIH, JJIMHA BOJHBI |



4acTOTa CBETA, SHEPTUsl U UMITYJIbC (DOTOHA, MEPUOJ MOTypacnana, YHEPTus CBA3U
aTOMHBIX SII€P, NpPU OINUCAHUU MPABUIBHO TPAKTOBaTh (DUIUUECKUH CMBICH
UCIIOJIb3yEMbIX BEJIMYMH, MX OOO3HAY€HUs W E€IMHHULBI, YKa3blBaThb (DOPMYIIbI,
CBA3BIBAIOIIME JIAHHYI0 (PU3MYECKYIO BEJIWYMHY C JAPYTUMH BEJIUYUMHAMM,
BBIYMCIISATH 3HAU€HHE (PU3NYECKON BETUUUHBL;

aHANM3UPOBATH (PU3MYECKUE MPOLIECCHl U SIBJIEHUS, UCHOJB3Yys (pusmyeckue
3aKOHBI ¥ MPUHLUIBL: 3aKOH OMa, 3aKOHBI ITOCIEA0BATENBHOTO U NapAJIIEIbHOTO
COCOMHEHUs IPOBOJHUKOB, 3aKOH Jxoyns—JleHna, 3aKOH JJIEKTPOMArHUTHOU
WUHIYKLIHAH, 3aKOH MPSAMOJIMHENHOIO pAaclpOCTPAHEHHUs CBETA, 3aKOHBI OTPAXKEHUS
CBETa, 3aKOHBI MPEJIOMJICHUSI CBETa, ypaBHeHUe OiHIUTeHa ans gororddexra,
3aKOH COXPAaHEHMUS JHEPrUHU, 3aKOH COXPAaHEHUs HMMIYJIbCA, 3aKOH COXpPAaHECHMS
AIEKTPUYECKOTO 3apsifa, 3aKOH COXPAaHEHHUS MacCOBOIO 4HUCia, MOCTynarsl bopa,
3aKOH PaJIMOAKTUBHOTO pacmaja, Mpu 3TOM pasiinyaTh CJIOBECHYIO (hOPMYIUPOBKY
3aKOHA, €ro MaTeMaTHYEeCKOEe BBIPAXKEHHWE U YCJIOBUA (TPaHMIIBI, OOJIACTH)
IPUMEHUMOCTH;

ONPENENATh HAIIPaBJIECHUE BEKTOPAa MHAYKIMA MAarHUTHOTO MOJIsI IPOBOJHHKA
C TOKOM, cuiibl Amriepa u cuisl JIopeHiia;

CTPOUTh U OIMCHIBATh H300paKEHHE, CO3[1aBAEMOE IUJIOCKUM 3€pKajioM,
TOHKOM JIUH30M;

BBIMIOJHATh OJKCHEPUMEHTHl IO HCCIEJOBAHUIO (PU3MUECKUX SIBICHUU W
IPOLIECCOB C HCIOIb30BAHUEM IMPSAMBIX M KOCBEHHBIX H3MEPEHMIl: IpPU 3TOM
dopmynupoBaTh mpoOiemMy/3ajady W TUNOTE3y YYEOHOrOo SKCIEPUMEHTA,
coOupaTh YCTaHOBKY W3 MPEMJIORKEHHOTO OOOPYIOBaHUS, IMPOBOJUTH OMNBIT H
(bopMynHpOBaTH BHIBOBL

OCYIIECTBIISITH MPSMbIE M KOCBEHHBbIE U3MEPEHUST (PU3MUECKUX BEIUYHH, TIPH
ATOM BBIOMPATH ONTHUMAIBHBIN COCOO M3MEPEHUS M HCIOJIb30BATh HM3BECTHHIC
METO/IbI OLIEHKH MOTPEIIHOCTEH N3MEPEHUN;

UCCIIEZIOBATh 3aBUCUMOCTH (DU3MUECKUX BEJIWYMH C HCIOJIb30BAaHUEM
OpSIMBIX  M3MEPEHHUH: TMpPU HATOM KOHCTPYHPOBATh YCTaHOBKY, (UKCHPOBATH
pe3yabTaThl MOJYYEHHON 3aBUCHMOCTH (PU3WYECKUX BEJIWYMH B BHJE TaOIUI U
rpaduKoB, IeIaTh BEIBOABI MO pe3yIbTaTaM MUCCIICI0BaHMUS;

co0ro1aTh npaBuia 6€30MacHOro TpyAa MpPU MPOBEACHUU HCCIEAOBAaHUMN B
paMKax yd4eOHOro SKCIEPUMEHTa, Y4eOHO-MCCIENOBATENLCKON U MPOEKTHOU
JESITEIbHOCTH C MCIOJb30BAaHUEM H3MEPHUTENBHBIX YCTPOWCTB U J1a00paTOPHOTO
000pyTI0BaHMS;

pemath pacy€THblE 3aJayd C SBHO 33aJaHHOM (DU3UYECKOW MOJIEIbIO,
UCTIONB3Ys (PU3MUYECKUE 3aKOHBI U MPUHIIMIIBI, HA OCHOBE aHAJIM3a YCJIOBUS 3a/1a4uH
BBIOMpaTh (PU3UYECKYIO0 MOJEIb, BBIACIITh (PU3NYECKUE BEIUYUHBI U (HOPMYIIBI,



HEeoOXonUMbIe ISl €€ pEelIeHUs, MPOBOAMTH PAcU€Thl U OLICHUBATh PEATBHOCTD
MOJIYYEHHOI'0 3HAYCHUs (PU3HUECKON BEJTUYMHBI,

pelaTh KaYeCTBEHHBIE 3a1a4l: BBICTPAUBATH JIOTUYECKU HEIIPOTUBOPEUUBYIO
LIETIOYKY pACCYKICHUU C OIIOPOM Ha W3YYEHHBIC 3aKOHBI, 3aKOHOMEPHOCTH U
buzndecKue sIBICHUS;

UCIIOJIb30BaTh ~ MPU  PEIIEHMH  y4yeOHBIX  3a7a4y  COBPEMEHHbBIE
MH(OPMAIMOHHbIE TEXHOJOTUM JJIs MOUCKA, CTPYKTYPUPOBAHUS, UHTEPIPETALIUU
U TMIpeACTaBlIeHUd Y4eOHON W Hay4YHO-TIOMYJSIPHOM MH(POpPMALIUU, MMOITYYEHHOU U3
Pa3IUYHBIX HICTOYHUKOB, KPUTUYECKH aHATTM3UPOBATH MOJyHaeMyI0 HH(POPMAILIHIO;

OOBSACHATh NPUHIUIBI ACHCTBUS MAIIUH, MPUOOPOB MU TEXHUUYECKHUX
YCTPOMCTB, pa3nuyaTh yCIOBUS UX O€30MAaCHOTO MCIOJIb30BaHUS B MOBCEIHEBHOM
KU3HU;

NPUBOJUTH MPUMEPHI BKIAJAa POCCUUCKUX U 3apyOekKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAyKH, B OOBSICHEHHE IMPOIIECCOB OKPYXAIOUIErO MHUpPA, B Pa3BUTHE
TEXHUKU U TEXHOJIOTUH;

UCIIOJIb30BaTh TEOPETUYECKHE 3HAHMS MO (PU3UKE B MOBCEAHEBHOM KU3HU
Uit o0ecrieyeHus: 0€30MacHOCTH MpU OOpaIIeHUH ¢ TPUOOpPaMH M TEXHUYECKUMHU
yCTPOMCTBAaMU, JJIsl COXpaHEHUs 370POBbS M COOIOEHUS HOPM SKOJIOTHYECKOTO
IIOBEJCHUS B OKPYKAIOLIEH CPEE;

paboTatb B TpyNIE C BBHIMOJIHEHWEM pA3IMYHBIX COLHAJIBHBIX pOJIEH,
IUIaHUPOBaTh pPAa0OTy TPYMNMbl, PaLUOHAIBHO paclpeAessiTe OOA3aHHOCTH MU
IUIAHUPOBATh JEATECIIBHOCTh B HECTAHIAPTHBIX CUTYalUAX, aJCKBATHO OLICHUBATH
BKJIa/l KaX/10r0 U3 YYaCTHUKOB I'PYIIIBI B PELICHUE pacCMaTPUBAEMOM MTPOOIIEMBI.
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TEMATHYECKOE INIAHUPOBAHUE!

10 KJIACC
Haumenosanue
Ne OCHOBHBIE BUIBI JESATEIbHOCTH
pas3zenoB U TeM [IporpamMmmMHOe conepkaHue
n/n 00y4aroIuxcs

yqe6H0r0 nmpeamMeTa

Pa3nen 1. ®u3nka u MeTOAbl HAYYHOI' 0 IO3H

AaHuA

1.1 | ®usuka u METObI 2 ®duszuka — HayKa O MPUPOJIE. N3yyenune HayyHBIX (AMOUPUUECKUX

HAYYHOTO MMO3HAHMUS Hayunble MeTo1bl TO3HAHUS U TEOPETUYECKHUX) METOI0B TO3HAHUS
OKPY’KaIOLIEro MUpA. OKPY’KaroIIero MUpa.
Ponw sxcniepumenTa u reopun OO6cyxaeHne rpaHull MPUMEHUMOCTH
B IIPOLIECCE TTO3HAHMUS IPUPOJIBI. (buU3HUECKUX 3aKOHOB M TEOPHIA.
DKCHEpUMEHT B (PU3HUKE. PaGora B rpymre 1o nojaroToBke
MonenupoBaHue GpU3NIECKUX KOPOTKHX COOOILEHUH O pOJIK U MECTE
SBJICHUW U nipolieccoB. HayuyHblie (bU3HUKY B HAYKE U B IPAKTUYECKOMN
runore3bl. GU3nyecKue 3aKOHbI JEATEIIbHOCTH JFOJIEH.
U TeOpUH. I'paHuLIbl IPUMEHUMOCTH | JIeMOHCTpalys aHaJI0rOBBIX
¢dbusnuecknx 3aKoHOB. [IpuHIUTT U U (DPOBBIX U3MEPHUTETBHBIX
COOTBETCTBHSI. npruOOPOB, KOMITBIOTEPHBIX TATYUKOB.
Poab u Mecto dusuku OcBoeHHE OCHOBHBIX IPUEMOB PAOOTHI
B (hopMupOBaHUY COBPEMEHHOU ¢ nudpoBoii maboparopueii Mo Gpusnke
Hay4YHOM KapTUHBI MHPA,
B [IPAKTUYECKOM JIESATEIBHOCTH JIFOIEN

Uroro no pazneny 2

! Tlpu paspaborke paGoueil MporpaMMbl B TEMAaTHYECKOM TLIAHUPOBAHUU JIONKHBI OBITh YYTEHbI BO3MOKHOCTH MCIONB30BAHUS AJIEKTPOHHBIX (IIM(POBBIX)

06paBOBaTeJ’ILHLIX PECYpPCOB, ABJIANOIINXCA y‘le6HO-MeT0):[I/I‘{eCKI/IMI/I MatepualiaMu, COACPIKAHUEC KOTOPBIX COOTBETCTBYCT 3aKOHOAATCIBCTBY 00 06paBOBaHI/II/I.
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Pa3zgea 2. Mexanuka

2.1

Kunematuka

MexaHn4ecKoe IBUKEHUE.
OTHOCUTENBHOCTh MEXAHUYECKOTO
nBmxkenns. Cucrema orcuera.
Tpaekropus.

[Tepemenienne, CKOPOCTh (CpeTHSIS
CKOPOCTh, MTHOBEHHAsI CKOPOCTh)
Y YCKOPEHHE MaTepHUaibHON TOUKH,
UX TIPOCKIIMU HA OCH CUCTEMBI
koopauHat. CioxeHue
MEPEMEIIECHUN U CII0KEHHUE
CKOPOCTEM.

PaBHOMEpHOE U paBHOYCKOPEHHOE
IIPSIMOJIMHENHOE JIBUKEHHUE.
['paduiku 3aBUCUMOCTH KOOpIMHAT,
CKOpPOCTH, YCKOPEHUS, IIyTH

Y IIEpEMEILCHUS MaTEpUAIIBHON
TOYKH OT BPEMEHU.

CBoOoaHoe najienre. Y ckopeHue
CBOOOIHOIO ITaJICHUS.
KpuBonuHeHoOEe BUKEHUE.
JIBr>keHrEe MaTepuagIbHON TOUKHU
10 OKPY>KHOCTH C MMOCTOSTHHOM

10 MOYJIFO CKOPOCTBIO. YTJI0Bast
CKOpPOCTb, JINHEWHAS! CKOPOCTb.
[lepuoa u yactota oOparieHus.

[leHTpOoCTpEMUTEIBLHOE YCKOPEHHE.

TexHnueckne ycTporucTBa

[IpoBeneHue 3KCIEpUMEHTA: U3YUEHUE
HEPAaBHOMEPHOI'O ABUKEHUSA C LETBIO
ONpPEAEIEHUS] MTHOBEHHON CKOPOCTH;
MCCIIEIOBAHUE COOTHOILLICHUSI MEXIY
MyTSIMHU, IPONUACHHBIMU TEJIOM

3a MOCJIEIOBATEIbHBIC PABHBIC
MPOMEKYTKH BPEMEHU

MIPY PaBHOYCKOPEHHOM JIBU>)KEHUHU

C HAYaJIbHOM CKOPOCTBIO, PABHOM HYIIIO;
M3y4YE€HUE JIBXKEHUS IIapuKa B BA3KOU
KUJKOCTH; U3YUEHUE IBUKCHUS Tela,
OpOIIEHHOTO TOPU30HTAIBHO.
OObsicHEeHNE OCHOBHBIX TPUHITUIIOB
JIEUCTBUS TEXHUYECKUX YCTPOMCTB,
TaKUX KaK: CHUAOMETD, LICTTHBIE

Y pEMEHHbIE NIepeaadyu JBUKCHHUS;

¥ YCIIOBHM MX 0€30MacHOTO
HCII0JIb30BaHUS B IOBCEAHEBHOM
AKU3ZHMU.

Pemenue pacyeTHbIX 3a/1a4 C SIBHO
3aTaHHOM (PU3UIECKON MOCIBIO

C UCIIOJIb30BaHUEM OCHOBHBIX (POpPMYIT
KHHEMaTHUKH.

[TocTpoenue n ananus rpaduKkoB
3aBUCUMOCTEN KMHEMATHUYECKUX
BEJINYUH OT BPEMEHHU

JUISL pPABHOMEPHOTO
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U IPAKTUYECKOE MPUMEHEHHUE:
CIUAOMETP, ABUKEHUE CHAPSIIOB,
LENHbIE U PpEMEHHBIE Mepeadun

Y PAaBHOYCKOPEHHOI'O ITPSIMOJIUHENHOTO
JBUKECHHSL.

PacnioznaBanue pu3n4ecKux siBICHUN
B y4€OHBIX ONBITAX M OKpYXKarouien
YKU3HU: PABHOMEPHOE

Y PaBHOYCKOPEHHOE MPSAMOJUHEIHOE
JBUKEHUE, CBOOOIHOE MaJIeHUe Tel,
JBUKEHHE TI0 OKPYKHOCTH.

OnurcaHre MEXaHUYECKOTO JBUKEHUS
C MCTIOJIb30BaHUEM (PU3UYECKUX
BEJIMYMH: KOOPAUHATA, MyTh,
NepEMEILEHHE, CKOPOCTh, YCKOPEHUE.
PaGora B rpymnmnax npu njiaHupOBaHUH,
IIPOBEACHUU U UHTEPIIPETALUU
PE3yIbTAaTOB OIBITOB U AHAJIU3E
JOTIOJIHUTEIIBHBIX UCTOYHUKOB
UH(pOpMAaIUH 110 TEME

2.2

JlnHamuka

[TpuHIUIT OTHOCUTEIBLHOCTH
lNanmunes. Ilepsbiid 3akoH HeroTOHa.
HNueprmanbHble CUCTEMBI OTCUETA.
Macca tena. Cuna. [Ipuniun
CyIepno3uiuu cui. Bropoi 3akoH

HproTona a1t MaTepuagsbHOM TOUKH.

Tperuit 3akoH HeroToHa

JUISl MATEPUATIBHBIX TOYEK.
3aKOH BCEMUPHOTO TSATOTEHHS.
Cuna tsxectu. [lepBas
KOCMHYECKasi CKOPOCTb.

CpaBHeHHE MacC B3aUMOICHCTBYIOIIUX
TEIL.

W3y4eHne 3aBUCUMOCTH CHIIBI
YIPYTOCTH OT AeopmaIuu; CpaBHEHUE
CHJI TPEHUS TIOKOSI, KAUCHUS

U CKOJIBKEHUSI.

OObsicHEHNE HEBECOMOCTH.
[IpoBeneHue SKCIIEpUMEHTA:
WCCJIeIOBAHNE 3aBUCUMOCTH CHJT
YIPYTOCTH, BOZHUKAIOITUX

B IIPY’KHHE U PE3UHOBOM 00pasIie,
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Cwuia ynipyroctu. 3akoH ['yka.

Bec Tena.

Tpenue. Buasl Tpenus (1mokosl,
CKOJIbXKEHUSI, KaUeHUS ).

Cuna tpenus. Cyxoe TpeHue.
Cuna TpeHUs CKOJIbKEHUA U CUJIa
Tpenus nokos. Koadpouuuenr
TpeHus. Cuna COnpoTUBIICHUS
MIpY JBMXKEHUHU TEJIa B AKUJIKOCTH
WJIM Ta3e.

[TocTtynaTenpHOE U BpaliaTeIbHOE
JBUKEHUE a0COTIOTHO TBEPIOTO
Tena.

MOMEHT CHJIbI OTHOCUTEIBHO OCH
BpaieHus. [lneuo cuiel. YcemoBus
paBHOBECUS TBEPJOTO TENA.
TexHu4YecKne ycTponcTBa

Y [IPAKTHYECKOE IPUMEHEHUE:
NOAIINITHUKH, TBH)KECHUE
UCKYCCTBEHHBIX CIIyTHUKOB

OT ux nedopmaruu; u3ydcHue
JBIDKEHUS OpycKa 1Mo HAaKIIOHHOM
TUIOCKOCTH; KCCIICIOBAaHUE YCIIOBUMA
paBHOBECHS TBEPJIOTO TeJIa, UMEIOIIETO
OCh BpaIlCHUS.

OOBsicHEHHE 0COOCHHOCTEH
PaBHOMEPHOTO U PABHOYCKOPEHHOTO
MPSIMOJIMHEHHOTO JABUKCHUS,
CBOOOHOI0 IAJICHMS TEJI, ABHKECHUS
110 OKPY>KHOCTH Ha OCHOBE 3aKOHOB
HproToHa, 3aKOHA BCEMUPHOTO TATOTCHUSL.
OOBsICHEHUE OCHOBHBIX ITPUHITUIIOB
JIEUCTBUS MOAIITUITHUKOB M UX
MPaAKTUYECKOTO MPUMECHECHHUSI.
OOBsicCHeHHE JBUKEHUS UCKYCCTBEHHBIX
CITyTHUKOB.

Perrenne pacyeTHBIX 3a/1a4 C SBHO
3aTAaHHOM (PU3UYECKON MOICIIBIO

C MCITOJIb30BaHUEM OCHOBHBIX 3aKOHOB
1 HOpMYIT TUHAMUKH.

PacrioznaBanme Gpuznueckux sBIECHUN
B YUCOHBIX OTIBITAX U OKPYKAIOIICH
JKU3HU: HHEPIIHS, B3aUMOJICHCTBHUE TEII.
AHanu3 pU3NUeCcKUX MpoLEecCoB

U SIBJICHHMH C UCIOJIb30BAHUEM 3aKOHOB
Y TIPUHITATIOB: 3aKOH BCEMUPHOTO
tsarorenud, |, |l u III 3akonsr HeroToHa,
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IMPUHOUAII CYIICPIIO3UIUA CUJI, ITIPUHIIUIT
PaBHOIIPABHOCTH MHCPLHUAIIBHBIX
CHCTEM OTCUCTa

2.3

3aKOHBI COXpaHEHUS
B MEXaHUKE

NMnynsc MaTtepuanbHONU TOYKU
(Tena), cUCTeMBbI MaTEpUATTLHBIX

TOYCK. HMHYJ'IBC CHJIBI U U3MCHCHUC
HUMITYJIbCa TCJIA. 3akoH COXpaHCHUA
HUMITYJIbCA. PeaktuBHOEC ABHKCHUC.

Pabora cribl. MOIITHOCTE CHJIBL.
Kunernueckas sneprus
MarepuanbHOi Touku. Teopema
00 M3MEHEHUN KMHETHYECKOM
SHEPIUHu.

[TorennuanbHast HEPTUSL.
[ToreHuanbHasi SHEPTUS YIIPYTO
neopMUpPOBAHHOMN MPYKUHBI.
[ToreHmmanbHas SHEPTUs TeJa
BOJIM3H MOBEPXHOCTH 3EMJIH.
[loTeHmanbHble U
HENOTEeHIMAJIbHBIC CHIBL. CBS3b
pabOTHI HETIOTEHIIMABHBIX CHJI
C UBMEHECHHEM MEXaHHUUYECKOM
SHEPIUU CUCTEMBI TeJl. 3aKOH
COXPAHEHHSI MEXaHUYECKOU
SHEPIrUH.

Yupyrue u Heynpyrue
CTOJIKHOBEHUSI.

[IpoBeneHue 3KCIEpUMEHTA: U3YUEHUE
a0COJIFOTHO HEYIIPYTOro yaapa

C TIOMOIIIBIO ABYX OJIMHAKOBBIX
HUTSHBIX MasITHUKOB; UCCIIEJIOBAHUE
CBSI3U PaOOTHI CUJIBI C U3MEHEHUEM
MEXaHWYECKOUM SHEPruu Teja

Ha MPUMEPE PACTSIKEHUS PE3UHOBOTO
KTyTa.

OreHka aOCOIIOTHBIX U OTHOCUTEIBHBIX
MOTPEIIHOCTEN U3MEpeHU (PU3ndecKux
BEJINYUH.

Pelrenne pacyeTHbIX 3a/1a4 C SBHO
3aIaHHOM (PU3UYECKON MOCIIBIO

C UCIIOJIb30BAaHUEM OCHOBHBIX 3aKOHOB
1 GOpMyIT TMHAMUKHU U 3aKOHOB
COXpaHEHUSI.

PelieHne kauecTBEHHBIX 3a/1a4

C OIIOPOW HA U3YUYEHHBIE B pa3eie
«MexaHHKay 3aKOHbI, 3aKOHOMEPHOCTH
U hU3UYECKHe SBICHUS.

OrnurcaHre MEXaHUYECKOTO JBUKECHUS

C MCTIOJIb30BaHUEM (PU3HUYECKHUX
BEJIMYWH: UMITYJIbC T€Ja, KHHETUYECKast
SHEPTHUS, MOTEHIIMAIbHAS YHEPT U,
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TexHuuyeckue ycTponcraa

Y IIPAaKTUYECKOE PUMEHEHHUE:
BOJIOMET, KOIIEp, NPY>KUHHBIN
IIACTOJIET, IBUKEHUE PAKET

MexaHuueckas paboTa, MeXxaHuueckas
MOIIIHOCTb.

AHanu3 Gpu3NUECKUX IPOLECCOB

U SIBJICHUM C HCII0JIb30BaHUEM 3aKOHA
COXpPAaHEHUSI MEXaHUYECKOW SHEPTUH,
3aKOHA COXPAaHEHMS UMITYJIbCA.
OOBsiCHEHHE OCHOBHBIX MTPUHIIUIIOB
JICUCTBUS U TIPAKTUYECKOTO
MPUMEHEHHS TEXHUYECKUX YCTPOMCTB,
TaKuX Kak: BOJOMET, KOTED,
MPY>KUHHBIA TUCTOJIET.

OObsicHEHNE IBUKEHUS PAKET C OTIOPOi

Ha M3y4YeHHbIC (PU3NUECKUEe BETUUNHBI
M 3aKOHBI MEXaHUKH.
Hcnonb3oBanue nMpu NOATOTOBKE
COOOIIEHUM O MPUMEHEHUN 3aKOHOB
MEXaHUKH COBPEMEHHBIX
HH()OPMAIIMOHHBIX TEXHOJIOT U

JUJIS1 TIOUCKA, CTPYKTYPUPOBAHUS,
MHTEPIPETALUUA U TTPEIACTABICHUS
nH(popManuu, KpUTHISCKU aHAITH3
nosiyqaeMon nHhopmaru
[IpoBeneHrEe KOCBEHHBIX U3MEPECHUM,
HCCJICIOBAaHUM 3aBUCUMOCTEMN
(hU3UYECKUX BEJIMYUH, MPOBEPKA
MPEJI0KEHHBIX THUIIOTE3

Hroro no pazpeny

18
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Pa3nen 3. Monekyasipaas pu3nka 1 TepMOIMHAMMKA

3.1

OcHOBBI
MOJIEKYJISIPHO-
KUHETUYECKOU TEOpUU

9

OCHOBHBIE TTOJOKEHUS
MOJIEKYJISIPHO-KUHETUYECKON
TEOPUHU U UX ONBITHOE 0OOCHOBAHUE.
bpoyHOBCKOE nBUXEHUE.
Huddyzus. XapakTtep IBHKEHUS

Y B3aUMOJICHMCTBUS YaCTUIL
BelllecTBa. Mojienu CTpOCHUS ra3oB,
YKUJIKOCTEN U TBEPABIX TEI U
00BsICHEHHE CBOMCTB BEIIECTBA

Ha OCHOBE 3TUX Mojenen. Macca

1 pazMepbl moiekys. KoanuectBo
Belectna. [locTostHHass ABoraapo.
TennoBoe paBHOBECHE.
Temnepatypa u ee U3MepeHue.
[ITkana Temnepatyp Llenbcus.
Monens naeaasHOT0 rasa.
OCHOBHOE ypaBHEHHE
MOJIEKYJISIPHO-KUHETHYECKOMN
TEOPUH UAECATBHOTO rasa.
AOcomoTHas TeMIiepaTypa Kak Mepa
CpeHEeW KHHETUYECKON DHEPrUun
TEIUIOBOT'O IBUKEHHUS YaCTUL] rasa.
[lIxanma remneparyp KenpBuna.
["'a30BbI€ 3aKOHBI. Y paBHEHHUE
MenneneeBa—Knanerpona.

3akon JlanbToHa. M3onponecch

[IpoBenenue s3xkcnepuMeHTa:
OIPEJIEJIEHUE MACChI BO3/1yXa

B KJIACCHOW KOMHATE Ha OCHOBE
u3MepeHui 00beMa KOMHAThI, JaBJICHUS
Y TeMIEpaTyphl BO3/1yXa B HEW;
MCCIIEIOBAaHUE 3aBUCUMOCTH MEXIY
rapaMeTpaMu COCTOSTHUS Pa3pEKEHHOTO
rasa.

OreHka aOCOIOTHBIX U OTHOCUTEITBHBIX
MOTPEITHOCTEN U3MEPEeHHUHN (PU3NUECKUX
BEJIMYMH.

OObsicHEeHHE OCHOBHBIX IPUHIIUIIOB
JeWCTBHUI TepMOMeTpa B bapoMeTpa

U yCIIOBUHM X 0€301aCHOTO
UCII0JIb30BaHUS B IOBCEAHEBHOM
AKU3ZHMU.

Pacno3naBanme pusznueckux siBICHHUM

B y4€OHBIX OMBITAX M OKpYXKarouiei
Ku3HU: TG Py3us, OpoyHOBCKOE
JIBUKEHUE.

OnucaHue TeTUIOBBIX SBICHHUI

C UCTIOJIb30BaHUEM (HU3UIECKUX
BEJIMYMH: IaBJICHHE ra3a, TEMIEpaTypa,
CpPEeIHsAs] KUHETUYECKas YIHEPIUs
Xa0TUYECKOTO JBHKEHHUSI MOJIEKYJI,
CpEAHEKBaApPaTUYHAsI CKOPOCTH
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B UJI€aJIbHOM Ta3e C IOCTOSHHBIM
KOJIMYE€CTBOM BEILECTBA.
I'padpuueckoe npexacrasienue
U30IPOLIECCOB: U30TEPMa, H30X0Pa,
uzobapa.

TexHuueckue ycTpoiicTBa

U IIPaKTUYECKOE MPUMEHEHUE:
TEPMOMETP, OaApOMETP

MOJIEKYJL.

AHanu3 pu3HUeCcKUX IPOLECCOB

U BJICHUM ¢ ucnojib3zoBanueM MKT,
ra3oBbIX 3aKOHOB, CBSA3U CpEOHEN
KUHETUYECKON DHEPTUU TEILJIOBOIO
JIBIDKCHUST MOJICKYJT C aOCOFOTHOM
TeMIIEPaTypPOU.

Pelrenne pacyeTHbIX 3a/1a4 C ABHO
3aIaHHOM (PU3UYECKON MOJCIBIO

C MCTIOJIb30BAaHUEM OCHOBHBIX
nonoxxennit MKT, 3akoHoB 1 hopmyn
MOJIEKYJISIpHOU (PU3UKH.

Pa6ora B rpymnmnax npu rmiaHupOBaHuUH,
IIPOBEACHUU U UHTEPIIPETALUU
PE3yIBTAaTOB OIBITOB U aHAJIU3E
JOTIOJIHUTEIIBHBIX UCTOYHUKOB
uH(OpMaIHH 110 TEME

3.2

OCHOBBI
TEPMOIUHAMHUKHN

10

TepmonuHaMuyeckass CUCTEMA.
BHyTpenHss sHeprus
TEPMOJIUHAMUYECKON CUCTEMBI

1 CIIOCOOBI €€ U3MEHEHHS.
KonngecTBo TEmIoTsl U padboTa.
BHyTpeHHss 3HEPTUS OJHOATOMHOTO
HAeaIbHOTO ra3a. Buasl
TEIUIONEPENAYN: TETIIONPOBOIHOCTbD,
KOHBEKIIUA, U3JIyUYCHHUE. Y JelIbHAs
TEIJIOEMKOCTh BEIIECTRA.

[IpoBeneHue sKCIIepUMEHTa: U3MEPEHHE
yIETBbHOMN TETIOEMKOCTH BEIECTRA.
Ornenka aOCOIOTHBIX U OTHOCUTEIbHBIX
MOTPENTHOCTEN U3MEpeHU (PU3nIecKrux
BEJINYUH.

N3yuenne Mmozeneil mapoBoi TypOUHBI,
JIBUraTesisi BHYyTPEHHETO CrOpaHusl,
PEAaKTUBHOI'O JIBUTATEIA.

OOBbsicHeHHE IPUHIIUIIOB IEUCTBUS

Y yCIIOBUM 0€30MacHOr0 UCHOJIb30BaHUS
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KonuuecTBO TEMI0THI

IIpU TEIUIONEpEeIaye.

Ilonsarue 06 agnadbaTHOM
npouecce. [lepBbiii 3aK0H
TEPMOJIMHAMUKH.

[IpruMmeHenue nepBoro 3akoHa
TEPMOJIMHAMHUKH K U30IIPOLIECCAM.
I'paduueckas untepnperarus
paboThI raza.

Brtopoii 3akoH TepMOAMHAMUKH.
Heob6paTumocTs nporieccon

B IIPUPOJIE.

TemnoBbie MamnHbL. [[puHIIATIBI
JICMCTBHUS TEIUIOBBLIX MAaIIIMH.
[IpeobpazoBanus YHEPTUH

B TEIJIOBBIX MaIllMHAX.
KoaddunmenT nose3noro nercTBus
TEIUIOBOM MAaIIMHBI.

Huxn Kaprao u ero ko3¢ dumueHT
IIOJIC3HOT'O JICHCTBUA.
DKOJIOTUYECKUE TTPOOIIEMBI
TETUIOPHEPT € TUKH.

TexHnueckue ycTponcTaa

U MPAKTUYECKOE NMPUMEHEHHUE:
JIBUTATEJIb BHYTPEHHETO CTOPaHMUS,
OBITOBOI XOJIOJIUIBLHUK,
KOHJIUITUOHED

B ITIOBCEJHEBHOM JKU3HU ABUTATEIIS
BHYTPEHHETO CropaHusi, ObLITOBOTO
XOJIOJIUJIbHUKA, KOHIUIIMOHEPA.
Omnuncanue CBOMCTB TEN U TEIIOBLIX
SIBJICHUH C MCII0JIb30BAaHUEM
(bU3UYECKUX BEJIMYMH: JIaBJICHHE Ta3a,
TeMneparypa, KOJIUu4eCTBO TEIIOTHI,
BHYTPEHHSISI DHEprusi, padoTa rasa.
Pelienue pacyeTHbIX 3a/1a4 C SIBHO
3aIaHHOM (PU3UYECKON MOCIIHIO

C UCTIOJIb30BAaHMEM OCHOBHBIX 3aKOHOB
1 HopMyIT MOJIEKYJIIPHON (PU3UKHU

Y TEPMOJUHAMUKH.

Pemenne kauecTBEHHBIX 33124

C OTIOpOY HAa U3YYECHHBIC B pa3jese
«MonekynspHas hU3nKa

1 TEPMOJIMHAMUKA) 3aKOHBI,
3aKOHOMEPHOCTH U (pu3nueckue
SIBJIICHMS.

Pabota B rpymnmax npu aHanuse
JIOTIOJIHUTEJIbHBIX UCTOYHUKOB
uHGOPMAIIH TT0 TEME
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3.3

ArperarHslie
COCTOSIHUS BEILIECTBA.
@da30BbIC IIEPEXOBI

[TapooOpa3zoBaHue 1 KOHIEHCAITUSI.
Hcnapenue u xunexue.
AOCOJIOTHASI 1 OTHOCUTEIIbHAS
BJIA)KHOCTB BO3/1yXa. HacelleHHbIM
nap. Y iejibHas TeIuiora
napooOpa3oBaHusl. 3aBUCUMOCTb
TEMIEPATypbl KUIIEHUS OT JABJICHUS.
TBepnoe Teno. Kpucrammueckune
U aMopQHBIe Tesia. AHU30TPOIHS
CBOMCTB KpUCTAJUIOB. JKuakue
kpuctaibl. COBpeMEHHbIE
Marepuaisl. [LnaBinenue

Y KpUCTa/uIn3auus. Y IeJIbHas
TeruioTa rasieHus. Cyomumanusi.
VYpaBHeHUE TEMIOBOTO OanaHca.
TexHu4yecKne ycTpoucTaa

Y [IPAKTHYECKOE MPUMEHEHUE:
TUTPOMETP U IICUXPOMETP,
KaJIOPUMETP, TEXHOJIOTUH
MOJIyYEHUSI COBPEMEHHBIX
MaTepuaioB, B TOM YUCIIE
HaHOMATEPUAJIOB,

Y HAHOTEXHOJIOTUH

[IpoBeneHnE SKCIIEPUMEHTA: U3MEPEHUE
OTHOCUTEJIBHOM BJIAKHOCTH BO3/1yXa.
OrneHka aOCOIIOTHBIX U OTHOCUTETBHBIX
NOTPEIIHOCTEN U3MEPEHUH (PU3nYecKux
BEJIMYMH.

N3ydenune CBONCTB HACBIIIEHHBIX
MapoB, COCO00B U3MEPEHUS
BJI&KHOCTH.

Hab6nronenue kuneHus

MIPY MMOHWKEHHOM JIaBJICHUH,
HarpeBaHus U IUIaBJICHUS
KPUCTAJUIMYECKOTO BEIIECTRA.
OOBsiCHeHHE PUHIIUITOB JICUCTBUS

U yCIIOBUIA 6€301MacHOr0 UCTIOIb30BAHUS
B [IOBCETHEBHOM KU3HU THTPOMETPA,
MICUXPOMETPA, KaJTOPUMETPA.

N3yyeHune TeXHOJIOTUH MOTyUYCHUS
COBPEMEHHBIX MAaTEpUAJIOB, B TOM YHUCIIE
HaHOMAaTEPHUAJIOB.

Pelrenne pacyeTHbIX 3a/1a4 C IBHO
3aTAaHHOM (PU3UYECKON MOCIIBIO

C HCTOJIb30BAaHUEM YPaBHEHUS
TEIIOBOro OajaHca.

Peuienne kaueCcTBEHHBIX 3a/1a4

C ONOPOM HA U3YyYECHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (PU3nUecKue
SABJIEHUS TIO TEME.
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Pacno3naBanue Gpu3n4ecKux sIBJICHUM
B YUEOHBIX OIBITAX U OKPYXKarOIIEeH
KU3HU: 1eopmanyst TBEpAbIX Tell,
HarpeBaHue U OXJIAXKACHUE Tell,
MU3MEHEHUE arperaTHbIX COCTOSHUN
BEIIECTBA U 0OBSICHEHUE UX HA OCHOBE
3aKOHOB U (POPMYJI MOJIEKYJISIPHOM
(du3uku.

Hcnonp3oBanue MHPOPMALIMOHHBIX
TEXHOJIOTUH JIsI IOUCKA,
CTPYKTYPUPOBAHUS, UHTEPIIPETALIUU
Y TIPEJICTABIICHUSI HUHPOPMALUH NTPU
HOJTrOTOBKE COOOIEHU O IPUMEHEHUH
3aKOHOB MOJIEKYJISIPHOM (pU3HUKH

Y TEPMOAVHAMUKYU B TEXHUKE

Y TEXHOJIOTUSIX

Hroro 1o pazaeny 24
Paznen 4. JnexkrpoauHaMuka
4.1 | DnekTpocTaTuka 10 DnexkTpuzanus Te. Jnektpudeckuit | [I[poBeaeHue SKCIIEpUMEHTA: U3MEPEHUE

3apsan. JlBa BUIA 3NEKTPUUYECKUAX
3apsaoB. [IpoBoHMKY,
JIUBJICKTPUKU U MTOJTYIPOBOJHUKHU.
3aKOH COXpaHEHUS IIEKTPUUECKOTO
3apsja.

B3aumopeiictBue 3aps10B. 3aKOH
Kynona. ToueuHsli1 3EKTPUUECKUI
3apsii. DNEKTPUUYECKOE TOoJIe.

ANEKTPOEMKOCTH KOHAEHCATOpA.
OrneHnka aOCOIOTHBIX U OTHOCUTEIBHBIX
MOTPENTHOCTEN U3MEpeHUH (PU3nIecKux
BEJINYMH.

N3ydyenne npuHIUIOB 1€MCTBUS
ANEKTPOCKOIA, AJIEKTPOMETPA,
KOHJICHCATOopaA.

N3ydenne NpuHIUIIOB JEHCTBUS
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HanpskeHHOCTB 2JIEKTPUYECKOTO
nons. [Ipuniun cynepno3uiuu
BJIEKTPUYECKUX ToJien. JInnuu
HaIpsSHKEHHOCTH 3JIEKTPUUYECKOTO
OJISI.

PaboTa cuit anekTpocTaTHuecKoro
noss. [lorennuan. PazHocts
noTeHuuanoB. [IpoBogHUKY U
JADJICKTPUKU B
3IEKTPOCTATUYECKOM IOJIE.
JvpnekTpuyeckas IpOHUIIAEMOCTb.
OnektpoeMkocTh. KoHzneHcaTop.
DIEKTPOEMKOCTb IIJIOCKOTO
KOHJIEHCAaTopa. DHeprus
3apsKEHHOr 0 KOHAEHcaTopa.
TexHu4yecKkne ycTpoucTaa

Y [IPAKTUYECKOE NTPUMEHECHHUE:
AIEKTPOCKOIL, AIEKTPOMETD,
AIEKTPOCTATHYECKAS 3aILNTA,
3a3eMJICHUE AJIEKTPOIIPUOOPOB,
KOHJICHCATOP, KOMUPOBAJIbHBII
armapar, CTpyMHbIN IPUHTED

U yCJI0BUHM 0€30MacHOro MPUMEHEHUs
B IIPAKTUYECKOM KU3HH,
KOIMPOBAJILHOTO anmnapara, CTpyrHHOTo
MIPUHTEPA.

PaccMoTpenue pusndyeckux o
CHOBAHUM JIEKTPOCTATUYECKON
3aIIUTHI U 3a3€MJICHUSA
AJIEKTPONIPUOOPOB.

Pelienue pacyeTHbIX 3a/1a4 C SIBHO
3aIaHHON (PU3UYECKON MOJIEIBIO

C UCTO0JIb30BAaHUEM OCHOBHBIX 3aKOHOB
1 (HOPMYII AJIEKTPOCTATUKH.

Pelienue kauecTBEHHBIX 3a/1a4

C OIOPOY HA U3yYECHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (pr3ndeckue
SBJICHUS JIEKTPOCTATUKH.
Pacno3naBanue puznueckux siBICHHM
B y4€OHBIX OMBITAX M OKpYXKarouiei
KU3HU: DJIEKTPU3ALIMS TEN,
B3aMMO/ICHCTBHE 3aPsI0B U OOBSICHEHUE
UX Ha OCHOBE 3aKOHOB U (hOpPMYT
AIEKTPOCTATUKHU.

OrnucaHne U3y4eHHbIX CBOMCTB
BEILIECTBA U JJICKTPUUYECKHUX SIBJICHUIN

C MCTIOJIb30BaHUEM (PU3HUYECKHUX
BEJIMYMH: 3JIEKTPUUECKUH 3apsi,
HaNpsHKEHHOCTD AJIEKTPUYECKOTO TOJIA,
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MIOTEHIMAJ, Pa3HOCTh IOTEHIIUAJIOB,
AIEKTPOEMKOCTb.

AHanu3 pU3NYECKUX MPOLIECCOB

Y SIBJICHUU C UCIIOJIb30BAHUEM
(bu3HUECKNX 3aKOHOB: 3aKOHA
COXpaHEHHUsI AIEKTPUUYECKOTO 3aps/ia,
3akoHa Kynona.

PaGora B rpymnmnax npu aHanuse
JIOTIOJTHUTENIbHBIX HICTOYHUKOB
uH(OpMAIIMH U TIOATOTOBKE COOOIIIEHU
O IIPOSIBJIEHUU 3aKOHOB 3JIEKTPOCTATUKHU
B OKPY>KaIOIEH KU3HU U IPUMEHEHUU
UX B TEXHUKE

4.2

IlocTogHHBIN

C-)JIGKTpI/I‘IGCKI/Iﬁ TOK.

Toxu B pa3nuuHbIX
cpemax

12

DIIEKTPUUECKUM TOK. Y CIIOBUS
CYILIECTBOBAHHUS JIEKTPUUECKOTO
Toka. McTounnku Toka. Cuia Toka.
[TocTosiHHBIN TOK.

Hanpsoxkenue.

3akon OMa [ yyacTKa LenHu.
DIIEKTPUYECKOE CONTPOTUBIICHUE.
VY 1es1bHOE COPOTUBIICHUE
Belectra. [locnenosarensHoe,
napajielbHOE, CMEIIaHHOE
COEMHEHNE MPOBOAHUKOB.
PaGoTa snexTpudeckoro Toka.
3akon JIxoyna—Jlenna. MomHoCTh
AIEKTPUYECKOTO TOKa.

[IpoBeneHne SKCIEPUMEHTA: U3YUEHUE
CMEILIAHHOTO COEIMHEHUSI PE3UCTOPOB;
n3mepenue J/1C ucTouyHMKa TOKa U €ro
BHYTPEHHETO CONPOTUBIICHUS;
HaOJII0/ICHHUE JICKTPOIIN3a.

Ornenka aOCOIOTHBIX U OTHOCUTEIbHBIX
MOTPEITHOCTEN U3MEPEeHHUH (PU3NUECKUX
BEJINYUH.

OObsicHEHNE IPUHITUTIOB JICUCTBUS

Y YCIIOBU O€3011aCHOr0 TPUMEHEHUS
aMIiepMeTpa, BOJIbTMETpA, peocTara,
HMCTOYHUKOB TOKa,
AJIIEKTPOHATPEBATENbHBIX U
AJIEKTPOOCBETUTEIBHBIX MTPUOOPOB,
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DIIEKTPOABMKYIIAs CUIIA U
BHYTPEHHEE CONPOTUBIICHUE
MCTOYHHKA TOKa. 3akoH OMa

JUIS1 TIOJTHOM (3aMKHYTOM)
anextpuyeckon nenu. Koporkoe
3aMbIKaHUE.

DNeKTPOHHAsI TPOBOJIUMOCTh
TBEPJIbIX METAJJIOB. 3aBUCUMOCTh
COTNPOTHUBJICHUSI METAJIJIOB

OT TeMIIepaTypHhl.
CBepXnpoBOAUMOCTb.
DIEKTPUYECKUU TOK B BAKyyMe.
CBoiiCTBa 3JIEKTPOHHBIX ITYYKOB.
[MonympoBoauuku. CobcTBEeHHAs
Y IIPUMECHAs] TPOBOJIUMOCTD
NOJIyIIPOBOAHUKOB. CBOMCTBA
p—Nn-niepexona.
[TonynpoBOHUKOBBIE TIPHOOPHI.
DIEKTPUYECKUN TOK B paCTBOPAX
U pacIuiaBax 3JIEKTPOJIUTOB.
DIEKTPONUTHYECKAS TUCCOLUALINSL.
DIIEKTPOJIU3.

DJIEKTPUUYECKUM TOK B razax.
CamocTOSTENbHBIN U
HECAMOCTOSITEIIbHBIN pa3psia.
Monnus. [1na3ma.

TexHnueckue ycTponcTaa

TEPMOMETpPA COMPOTUBIICHUS,
BAKYYMHOI'O AM0Ja, TEPMUCTOPOB U
($hoTOpPE3UCTOPOB, OIYTPOBOJHUKOBBIX
JIUOJIOB, TaJIbBAHUKHU.

Peluienue pacyeTHbIX 3a/1a4 C SIBHO
3aIaHHOM (PU3UYECKON MOCIIBIO

C UCTO0JIb30BaHUEM OCHOBHBIX 3aKOHOB
u popmyi Tembl «[locTossHHBIN
AIEKTPUYECKUI TOK).

Pacno3naBanue pu3nyeckux sBICHUN
B YUCOHBIX ONBITAX U OKPYKAIOIICH
AKHU3HU: DJICKTPUUECKAS IPOBOJIMMOCTb,
TEIJIOBOE, CBETOBOE, XUMUYECKOE,
MarHuTHOE JEUCTBHS TOKA.

AHaN3 3JIEKTPUUECKUX SABICHUN

Y TIPOLIECCOB B LIETISIX IIOCTOSIHHOTO
TOKa C UCMHOJb30BaHUEM 3aKOHOB!
3aKkoH OMa, 3aKOHOMEPHOCTH
MOCJIEI0BATENBHOTO U MAPAJIIIEIBHOTO
COEIMHEHUS POBOAHUKOB, 3aKOH
Jxoyns-Jlenna.

Onucannie U3y4eHHBIX CBOICTB
BEILIECTB U JJICKTPUUYECKUX SIBJICHU I

C MCTIOJIb30BaHUEM (PU3HUYECKHUX
BEJIMYMH: JJIEKTPUUECKHUH 3aps1, CHIIa
TOKQ, SJIEKTPUYECKOE HAIIPSIKEHHUE,
ANEKTPUYECKOE COMPOTUBJIEHHUE,
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U IPAKTUYECKOE MPUMEHEHHUE:
aMIIepMETpP, BOIBTMETP, PEOCTAT,
UCTOYHUKH TOKa,
AJIEKTpOHArpeBaTesIbHbIE PUOOPHI,
AJIEKTPOOCBETUTENBHBIE TPUOOPHI,
TEPMOMETP CONPOTUBIICHHUS,
BaKYyMHBII 1O/, TEPMUCTOPHI

U (GOTOPE3UCTOPHI,
NOJIYIPOBOAHUKOBBIHN AUO/,
rajibBaHHKa

pa3HocTh noTeHuanos, /C, padora
TOKa, MOIITHOCTb TOKA.
Hcnonb3oBanue MHPOPMALIMOHHBIX
TEXHOJIOTHUM JIJISI IOKUCKA,
CTPYKTYpPHUPOBaHHMsI, UHTEPIIPETALUU
U TpeJicTaBieHus: nHopManuu

MIPU MOJITOTOBKE COOOIIEHUI
0 IPUMEHEHUH 3aKOHOB IMOCTOSTHHOTO

TOKAa B TCXHHUKEC U TCXHOJIOI'UAX

Hroro no pazgeny

22

PezepBHOe Bpems

OBILEE KOJIMYECTBO
YACOB IIO ITPOI'PAMME
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11 KJIACC

HaumenoBanue
No KomnuectBo OCHOBHBIE BUJIBI IEITENHHOCTH
pa3ziesioB U TeM [IporpammHoOe coepxkanue
/o 4acoB oOyyaromuxcs
y4eOHOro rpeaMeTa
Pa3nen 1. DnexkTpoauHamMuKa
1.1 | MarauTHoe 110JI€E. 11 ITocTossHHBIE MATHUTEL. [IpoBeneHue IKCIIepUMEHTA: U3YUCHUE

DJIeKTpOMarHuTHas
WHTYKITUS

BzanmopaeicTBre NOCTOSTHHBIX
MarHuToB. MarauTHoe mnoJe.
BexTop MarHuTHOM MHIYKIUU.
[TpunHIUn cynepno3uuu
MarHUTHBIX nojeu. JInnuu
MarHuTHOW uHaykuuu. Kapruna
JIMHUW MarHUTHOM MHIYKIIUY TIOJIS
MMOCTOSTHHBIX MArHUTOB.
MarsutHoe nosie mpoOBOIHUKA

¢ TokoM. KapTrHa TMHUNA UHAYKIIUU
MarduTHOI'O MOJISl JUTMHHOTO
MPSAMOI0 MPOBOTHUKA U 3aMKHYTOI'O
KOJIBIIEBOT'O MPOBOJHHUKA, KATYIIIKH
¢ TokoM. OnbIT DpcTena.
BzaumoneiicTBue npoBOJHUKOB

C TOKOM.

Cunia Amnepa, ee MOIYJIb

Y HaIlpaBJICHUE.

Cuna JlopeHnia, ee MOJyJb

Y HarpaBJieHue. [|BrkeHue
3apsHKEHHOM YaCTUIIBI

MarHUTHOTO TIOJISI KATYIITKHA C TOKOM;
UCCIIeIOBaHUE ACHCTBUS TOCTOSTHHOTO
MarHuTa Ha paMKy ¢ TOKOM;
HCCIIEIOBAHUE SIBJICHUS
AIIEKTPOMArHUTHON WHYKITUH.

OreHka abCOIOTHBIX U OTHOCUTEITBHBIX
MOTPENIHOCTEN U3MEPEHUN PU3NUECKUX
BEJINYUH.

OObsicHeHNE TPUHITUTIOB JIEUCTBUS

U YCJIOBHI 0€30MacHOro MPUMEHEHHU S
MOCTOSIHHBIX MAarHUTOB,
AIIEKTPOMATrHUTOB, JIEKTPOIBUTATE,
YCKOPUTENEHN 3JIEMEHTAPHBIX YACTHLI,
VHAYKIIMOHHOM TICYH.

Pemenue pacueTHbIx 3a1a4

Ha MpUMEHEeHHEe (HOPMYIT TEMBI
«MarauTHo€ 1ose. IIeKTPOMarHuTHas
WUHTYKUIAS.

PelreHne kauecTBEHHBIX 3a/1a4

C ONOPOM HA U3YyYECHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (pu3nueckue
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B OJIHOPOJHOM MarHMUTHOM MOJIE.
Pabota cunsl Jlopenna.

SIBiIeHUE DIIEKTPOMAarHUTHON
nHaykuuu. [lotok BekTopa
MarHUTHON MHYKIUH.
DIIEKTPOABUKYIIAS CUJIA MHYKIUU.
3aKOH AJIEKTPOMArHuTHOMN
unaykuun dapanes.

Buxpesoe anekTpuyeckoe moie.
DIIEKTPOABIKYIIASI CUJIA MHYKIUU
B MPOBOJIHUKE, ABUKYIIEMCS
MOCTYIATEJIbHO B OJJHOPOJHOM
MarHUTHOM IIOJIE.

[IpaBuio Jlenna.

NuaykTtuBHOCTS. fBIICHUE
CaMOMHIYKIHH. DIEKTPOABIKYIIAS
CUJIa CAMOMHIYKIIHH.

DHeprus MarHUTHOTO MOJIsl KaTYIIKH
C TOKOM.

DIIEKTPOMAarHuTHOE IOJIE.
TexHnueckue ycTponcTaa

Y IPAKTAYECKOE MPUMEHEHUE:
IIOCTOSIHHBIE MAarHUTHI,
AIIEKTPOMArHHUTHI,
AIEKTPOJABUTATEND, YCKOPUTEIU
AJIEMEHTAPHBIX YaCTHIL,
VHJYKIIMOHHAS [1€Yb

ABJIEHUS TeMbI «MarHuTHOE MOJIE.
DIIEKTpOMAarHuTHas UHAYKIHS».
Onpenenenue HapaBJICHUS! BEKTOpa
MHYKIIMA MAarHUTHOTO TIOJIS
MPOBOJHUKA C TOKOM, CUJIbI AMIiepa
u cuiel JlopeHna.

Pacno3naBanue puznueckux siBICHUM
B YYEOHBIX ONBITAX U OKPYKAIOIIEH
JKA3HU: B3aUMO/ICMICTBHE MAarHUTOB,
AJEKTPOMAarHUTHAsI UHIYKIUS,
JICUCTBUE MAarHUTHOTO TIOJISl HA
MPOBOJHUK C TOKOM U JBHXKYIIMICS
3aps.

AHanN3 3J1€KTPOMarHUTHHIX SIBICHUIN
C UCITOJIb30BAaHUEM 3aKOHA
AIEKTPOMArHUTHON MHAYKLIHH.
Ornurcannie N3y4eHHBIX CBOICTB
BEILIECTB U 3JIEKTPOMArHUTHBIX
SBJICHUH C UCIIOJIb30BAHUEM
(bu3HYeCKUX BEIMYUH: MHTYKIIHSI
MarHuTHOTO IOJs, cujia AMIiiepa, cuia
Jlopenua, ”HAYKTUBHOCTD KaTYIIIKH,
SHEPrus AMEKTPUIECKOTO U MATHUTHOTO
noJen

Hroro no pazpeny

11
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Pa3gea 2. Kosie0anus 1 BOJIHBI

2.1

Mexannueckue
Y 3JICKTPOMArHUTHBIE
KoJie0anus

KonebarenbHas cucrema.
CB00OOTHBIE MEXaHUUYECKHUE
kosneOanus. ["'apmonnueckue
kosnebOanus. [lepuon, yactora,
aMIUTUTYyAa U aza KojaeOaHu.
[Ipy>XMHHBIN MasITHUK.
MareMaThu4ecKuili MasiTHHK.
YpaBHEHHE TAPMOHUYECKUX
kosneOanuii. [IpeBpaiieHue sHepruu
IIPU TAPMOHUYECKUX KOJICOaAHUSX.
KonebarensHbIit KOHTYD.
CB0OOOIHBIE PJIEKTPOMATHUTHBIE
KoJie0aHUs B UI€ATbHOM
Kosie0aTeTbHOM KOHTYpE. AHAIOTHS
MEXKIy MEXaHUYECKUMU U

QJICKTPOMAarouuTHBIMHU KoJeOaHHUSIMU.

®opmyia Tomcona. 3akoH
COXpaHEHHUS PHEPTHH B UACATLHOM
KoJe0aTeIbHOM KOHTYPE.
[IpencraBieHue 0 3aTyXarOMMUX
KosieOaHusX. BeiHyKIeHHBIC
MEXaHHYECKHe KOJIeOaHus.
Pe3onanc. BeiHy)/1€HHBIE
AIIEKTPOMArHUTHBIE KOJICOAHUSI.
[lepeMeHHBIN TOK.
Cunycou1anbHbI IEPEMEHHBIN TOK.

HccenenoBanue napaMmeTpos
KoJ1e0aTeabHOM CUCTEMBI — IEpUO/IA,
JaCTOTBI, AMILTUTYIBI U (ha3bl
Kose0aHuil (Mpy>KUHHBIN

W/UJTM MaTeMaTUYECKUM MasiTHUK).
HaGmroneHue 3atyxaromux KojieoaHui.
HccnenoBanne CBOWCTB BRIHYKICHHBIX
KoJ1e0aHuH.

HaGmronenne pezonanca.

[IpoBenenue s3KCEpUMEHTA:
UCCJIeI0BaHNE 3aBUCUMOCTH MEPUO/Ia
MaJibIX KoJieOaHUM Ipy3a HA HUTHU

OT JUTMHBI HUTH U MacChl IPy3a;
UCCJIeIOBaHNE IEPEMEHHOT0 TOKA

B 1IETM U3 MOCJIEI0BATEIBHO
COEJIMHEHHBIX KOH/ICHCATOPa, KaTYIIKH
U pEe3UCTOpAa.

Ornenka aOCONIIOTHBIX M OTHOCHUTEIIBHBIX
MOTPEITHOCTEN U3MEPEeHUN (PU3MIECKUX
BEJIMYHH.

OObsicHEHNE IPUHITUTIOB JICUCTBUS

U yCIIOBUI 6€3011acHOT0 NPUMEHEHHUS
AIIEKTPUYECKOT0 3BOHKA, TeHepaTopa
MIEPEMEHHOT0 TOKA, JTUHHUMN
AJIeKTponepeaay.

Pemmenue pacueTHBIX 33714 C SIBHO
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MOoIIHOCTh IEPEMEHHOIO TOKA.
AMIUTUTYTHOE U AEHCTBYIOIIEE

SHAYCHHUC CUJIbI TOKA U HAITPAXKCHU.

Tpancdopmarop. [IpousBoactso,
nepenaya u notpediieHue
3JIEKTPUYECKOU SHEPTUH.
DKOJIOTUYECKHUE PUCKU

IMPpU MPOU3BOACTBEC SJICKTPOIHCPIUH.

KynbTypa ucnons3oBanus
3JIEKTPOIHEPTUH B MOBCETHEBHOM
YKU3ZHU.

TexHuueckue ycTpoicTa

Y [IPAKTUYECKOE NTPUMEHECHHUE:
3JIEKTPUYECKUH 3BOHOK, T€HEPATOP
IIEPEMEHHOI0 TOKA, JJUHUU
3JIeKTporepesay

3aIaHHON (PU3UYECKON MOJIEITBIO

C UCTIOJIB30BaHIUEM OCHOBHBIX 3aKOHOB
1 (HOpMYyII, ONTUCHIBAIOIITNX
MEXaHHYECKHUE U DJICKTPOMArHUTHBIE
Kosie0aHusl.

Onucanne MEXaHUYCCKUX

Y DJICKTPOMArHUTHBIX KOJIeOaHUH

C MCTIOJIb30BaHUEM (PU3HUYECKHUX
BEJIMYMH: TICPUOJ M YACTOTA
Kosie0aHuii, aMrIuTya u dasa
KOJIeOaHM, 3aps/] ¥ CHJia TOKa

B TAPMOHHUYECKHX JJICKTPOMArHUTHBIX
KOJIeOaHUsX.

Penienne kauecTBEHHBIX 3a/1a4

C OTOPOi Ha U3YYCHHBIC 3aKOHEI,
3aKOHOMEPHOCTH, OTACHIBAIOIIHE
MEXaHUYECKUE U DJIICKTPOMArHUTHBIC
KoJie0aHusl.

PaGora B rpymnmax npu riiaHupOBaHUH,
NIPOBEJACHUH U UHTEPIIPETAIUN
PE3yNIbTaTOB OMBITOB, U AHAIH3E
JOTIOJTHUTENIHbHBIX HCTOYHUKOB
uH(bOPMAIIIH 110 TEME

2.2

Mexaanueckue
Y 3JIEKTPOMArHUTHHIE
BOJTHBI

MexaHu4ecKue BOTHBI, YCIOBHS
pacnpoctpanenus. [lepuon.
CxopocTh pacipocTpaHEHUSs

U nvHA BOJHEL. [lomepednsie

N3yuenue oOpa3oBaHus

Y PaclpOCTPAHEHUS TOMEPEUHBIX
Y TIPOJIOJIBHBIX BOJIH.
HabGntonenue otpakeHust
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Y TIPOJIOJIbHBIE BOJIHBI.
WNnrtepdpepenuus u nuppakuus
MEXaHUYECKUX BOJIH.

3ByK. CKOpOCTh 3ByKa. [ poMKOCTB
3Byka. BeicoTa ToHa. TemOp 3ByKa.
DIEKTPOMArHUTHBIE BOJIHBI.
VYci10BUs U3ydeHUs
3JEKTPOMArHUTHBIX BOJIH. B3anMHas
opueHTauus BeKTopos E, B,

V B DJICKTPOMAarHUTHOU BOJIHE.
CBoiiCcTBa 3JIEKTPOMArHUTHBIX BOJIH:
OTpa)KE€HHE, MPETIOMIIEHNUE,
noJisipu3anus, Tudpakius,
untepdepennns. CKopocTb
AIEKTPOMArHUTHBIX BOJIH.

[IIxana 31eKTPOMarHUTHBIX BOJIH.
[IpuMeHeHue 3J1eKTPOMAarHUTHBIX
BOJIH B TEXHUKE U OBITY.

[TpuHUOMIIBI pagUOCBA3U

U TeneBueHus. Paguonokanusi.
DNEeKTpOMarHUTHOE 3arpsi3HEHUE
OKPY’KAIOIIEN CPEIBI.

TexHnueckue ycTponcTaa

Y IIPAKTUYECKOE IPUMEHEHUE:
MY3bIKaJIbHbIE HHCTPYMEHTHI,
yIIbTPa3BYKOBAsl AUArHOCTHUKA

B TEXHHUKE U MEAULIMHE, paaap,

U TIPEJIOMIICHUSI, UHTEep(EePEHIUU

U U pakiui MEXaHUYECKUX BOJH.
HabGmtonenue cBsi3u rpOMKOCTH 3ByKa
Y BBICOTHI TOHA C aMIUIUTYJOM

Y YaCTOTOM KoJieOaHMii, 3ByKOBOTO
pe3oHaHca.

HccenenoBanue CBONCTB
AIIEKTPOMArHUTHBIX BOJH: OTPaXKEHUE,
pesioMJICHHE, MOJspU3aIus,
nudpakuys, uHTephepeHIus.
N3yuyenue ycnoBuit u3nydeHus
AIIEKTPOMArHUTHBIX BOJIH, B3AUMHOU
opueHTauuu BekTopoB E, B, v

B AJICKTPOMArHUTHOM BOJTHE.
N3yyenune npuMeHeHUs
AIIEKTPOMArHUTHBIX BOJH B TEXHUKE

U OBITY.

OObsicCHEHNE IPUHITUTIOB JIEUCTBUS

U yCJIOBUIA 6€30MacHOr0 MPUMEHEHUS
MY3bIKaJIbHBIX HHCTPYMEHTOB,
YIIBTPA3BYKOBOM AUArHOCTHKHU

B TEXHUKE U MEIUIIMHE, pajapa,
paguonpreMHUKa, TeJIEBU30Pa,
aHTeHHBbI, Tenedona, CBU-neun.
Pelienne pacueTHbIX U KAYECTBEHHBIX
3aJ1a4y ¢ ONOPOM HA U3yYEHHBIE 3aKOHBI
Y 3aKOHOMEPHOCTH, OIUCHIBAIOIINE
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paguoNpUEMHUK, TEJIEBU30D,
aHTeHHa, tenedon, CBY-neun

pacpoCTpaHEHUE MEXAHUYECKUX

Y 3JIEKTPOMAarHUTHBIX BOJIH.
Hcnons3oBanue nH(MOpMaIMOHHBIX
TEXHOJIOTUM JJ1s OUCKA,
CTPYKTYPUPOBAHUS, UHTEPIIPETALIUN

U TIpejicTaBieHus nHGopMaIuu

MIPU MOJITOTOBKE COOOIIEHUI

00 MCTOJIb30BAHUU DJICKTPOMATrHUTHBIX
BOJIH B TEXHUKE.

VYuyactue B IUCKyCCUU

00 3JIEKTPOMAarHUTHOM 3arpsi3HEHUU
OKpY’Karoulel cpeasl.

PaGota B rpymnmnax rnpu rnjiaHupOBaHUH,
IIPOBEJICHUY U UHTEPIIpETALIUN
pPE3yJIbTATOB OIBITOB U aHAJIN3€E
JIOITOJTHUTEIIbHBIX UICTOYHUKOB
uH(OpMAIIHH 110 TEME

2.3

Onrtuka

10

['eomeTpurueckas onTuka.
[IpssMonuHEHOE PACIIPOCTPAHEHUE
CBeTa B OOHOpPOAHOU cpene. JIyu
cBeTa. TouyeUyHbIM HCTOYHUK CBETA.
OtpaxkeHue cBeTa. 3aKOHBI
oTpaxxeHus ceeta. [loctpoenue
NU300paKEeHUH B TJIOCKOM 3€pKaje.
[Ipenomuenue cBeTa. 3aKOHBI
npeoMyIeHUs CBeTa. AOCOTIOTHBIN
nokaszareins npesnomiienusd. [lonaoe

N3yueHune siBIEHUS MOTHOTO
BHYTPEHHETO OTPaKEHHUS, €TO
MIPUMEHEHHS B CBETOBO/IE.

N3ydenue moaene MUKpOCKOIIa,
TEJIECKOIIA.

[lonyueHue cnekTpa ¢ MOMOIIbIO
PU3MBI 1 TU(DPAKIIMOHHON PEIIeTKH.
N3mepenue nokazaress npeoMICHUS
CTEKJIa.

HccnenoBanue CBOMCTB M300paKeHU N
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BHYTPEHHEE OTPaXKECHHUE.
[IpenenbHbIN yroil HOJIHOTO
BHYTPEHHETO OTPAKECHUS.
Hucnepcus ceeta. CoKHBIN COCTaB
oenoro cpeta. L[perT.

Cobuparorire 1 pacceuBarolne
nuH3bl. ToHKas nuH3a. POKyCHOE
paccTosIHUE U ONTHUYECKas Cuiia
TOHKOU JINH3BIL. [locTpoeHue
U300paKeHUN B COOMPAOIINX

Y pacceuBarolux JnH3zax. Dopmyia
TOHKOU JINH3BI. Y BEJIMYEHUE,
JaBaeMO€ JIMH30M.

[Ipenensl npuMEHUMOCTH
r€OMETPUYECKON ONTUKH.
Bonnosast ontuka. Uatepdepenims
cBeta. KorepeHTHbIE HCTOYHUKH.
VYcnoBus HAOTIOAEHUSA

MaKCUMyMOB U MUHUMYMOB

B HHTEP()EPEHIITMOHHON KapTHHE

OT IBYX CUH()A3HBIX KOTEPEHTHBIX
HMCTOYHHKOB.

Hudpakuus ceeta. JudpakimonHas
pelieTka. Y clioBue HaOIIOACHUS
[JIaBHBIX MAaKCUMYMOB MPU NaJ€HUN
MOHOXPOMAaTHUYECKOIO CBETA

Ha TU(PPaKIIMOHHYIO PEIIETKY.

B JINH3aX.

OOBsicCHeHHE IPUHIIUIIOB JIEUCTBUS

U yCJI0BUM 0€30MacHOr0 NPUMEHEHHUS
OYKOB, JIyIIbl, (poTOAMNNapaTa,
MPOEKIIMOHHOIO amapara,
MHKPOCKOTIA, TEIECKOTa, BOJIOKOHHOM
ONTHKHU, TUPPAKITMOHHON PEIICTKH,
MOJISIpOUA.

Pelienue pacyeTHbIX 3a/1a4 C SIBHO
3aIaHHOM (PU3UYECKON MOICIIBIO

C UCIIOJIb30BAHUEM OCHOBHBIX
3aKOHOB U ()OPMYJI TEOMETPUUECKOM
ONTHKHU.

[TocTpoenue u onucanue M300pakeHus,
CO3J1aBAEMOr0 IIJIOCKUM 3€PKaJIoM,
TOHKOM JIMH30M.

PaccmoTtpenune nipenenon
MIPUMEHUMOCTH T€OMETPHUUECKOMN
ONTHKHU.

Pacno3naBanme puznueckux siBICHHUM
B OIBITaX U OKPYKAIOLIECH )KU3HU:
MPSIMOJINHENHOE PacpOCTPAHEHHE
CBETA, OTPAKECHUE, NIPEIIOMIICHHUE,
uHTepPepeHnus, Tudpaxius

Y MIOJIAPU3ALIUS CBETA, JUCTIEPCUS
CBETA.
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[Tomsapusanus ceera.

TexHuuyeckue ycTponcraa

Y IIPAKTUYECKOE TPUMEHEHHE:
OUKH, Jymna, (poroanmnapar,
MIPOCKUMOHHBIN ammapar,
MHUKPOCKOII, TEJIECKOII, BOJIOKOHHAS
ONTHKA, TUPPAKIIUOHHAS PEIIETKA,
HOJISIPOU]L

N3yueHue ycrnoBuil HaOII0IeHUS
MaKCUMyMOB U MUHUMYMOB

B UHTEP(PEPEHIITMOHHOMN KapTHUHE
OT ABYX CUH(a3HBIX KOT€PEHTHBIX
HMCTOYHUKOB.

VYcaoBue HaOII01€HNS TTIABHBIX
MaKCUMYMOB TpH MaJICHUN
MOHOXPOMAaTHYECKOTO CBETa

Ha TU(PPAKIMOHHYIO PEIIETKY.
AHanu3 ONTUYECKUX SIBJICHUHN

C MCTOJIb30BaHUEM 3aKOHOB: 3aKOH
MPSMOJIMHEITHOTO PacpOCTpaHEHUS
CBETa, 3aKOHBI OTPaKEHUS CBETA,
3aKOHBI TTPEJIOMJICHHS CBETA.
Onucanue oNTUYECKUX SBJICHUN

C UCIOJIb30BaHUEM (U3UUECKUX
BEJIMYMH: (POKYCHOE pacCTOSHUE

Y ONTUYECKas CUJIa JINH3bI

Hroro no pazgeny

Pasnen 3. OcHOBBI clielIHAJIBLHOM TeOPUH OTHOCUTEIbHOCTH (1as1ee — CTO)

3.1

OCHOBBI CIENAATLHOU
TEOPHUH
OTHOCHUTEJILHOCTHA

4

['paHuIIBI TPUMEHUMOCTH
KJIaCCMYECKOM MEXaHUKH.
[locTynatel crienMaibHOW TEOPUH
OTHOCHUTEJIbHOCTH: UHBAPUAHTHOCTh
MOJIyJII CKOPOCTH CBETA B BAKyyMe,
MPUHIAT OTHOCUTEIIbHOCTH
OUHIITEHA.

Pemienune kauecTBEHHBIX 3a1a4

C OMOPOU HAa U3YUECHHBIE MTOCTYJIATHI
CTO.

Hcnonp3oBanue nHMOpMAIMOHHBIX
TEXHOJIOTUH JIJIsl TOKUCKA,
CTPYKTYPUPOBAHUSI, HHTEPIIPETALIUN
U TIpeICTaBIeHUS HHPOPMAITUN
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OTHOCUTENBHOCTD
OJTHOBPEMEHHOCTH. 3aMEIJICHNE
BPEMEHH U COKPAILECHUE JJIUHBI.
DHeprus U UMITYJIbC
PENATUBUCTCKON YACTHULIBI.
CBs13b Macchl C 3HEprUen

Y IMITYJIbCOM PEISATUBUCTCKOM
YacCTHULbl. DHEPIUs MOKOs

IpU MOATOTOBKE COOOIIIEHUI
O rpaHMIIAX TPUMEHUMOCTH

KJJAaCCUYECKOU MEXAaHUKHU U OCHOBAX
CTO

Uroro no pazgeny

Pa3nen 4. KpanToBas pusuka

4.1

OneMeHTHI KBAHTOBOM
OIITUKHU

®otonbl. Popmyia [Litanka cBs3u
SHEpruu (POTOHA C €ro YaCTOTOM.
DHeprust 1 UMIyJbC GOTOHA.
OTKpBITHE U UCCIIEIOBAHUE
dboTorddexra. OnbITHI

A.T". CroneroBa. 3aKOHBI
dotorddexra. YpaBHeHue
OuiHmTeiHa ana porodddexra.

«Kpacnas rpanuma» ¢potodddexra.

JaBnenue cBeta. ONbITHI

I1.H. JIeGenena.

XHUMHYECKOE JICHCTBUE CBETA.
TexHnueckue ycTponcTaa

U MIPAKTUYECKOE MMPUMEHEHHE:
dboTo371eMeHT, POTOIATUHK,
coJTHeYHas ObaTapesi, CBETO MO

Ha6monenue hotodddexra

Ha YCTaHOBKE C IMHKOBOM MJIACTHHOM.
HccnenoBaHne 3aKOHOB BHELTHETO
dboTtodrddekra.

OObsicHEeHNEe OCHOBHBIX TIPUHIIUIIOB
JIEUCTBUS TEXHUYECKUX YCTPOUCTB,
TaKuX Kak: poTodeMeHT, (hOTOTaTUHK,
CoJTHEeYHas 6arapesi, CBETOAHO/;

¥ YCIIOBHM MX 0€30MacHOTO
MIPUMEHEHHUS B TPAKTUYECKOM KU3HU.
Pelrenne pacueTHbIX 337124 C SIBHO
3aTAaHHOM (PU3UYECKON MOICITBIO

C UCIIOJIb30BAaHUEM OCHOBHBIX 3aKOHOB
1 (OpMYJT KBAHTOBOU OIITHKH.
PelreHne kauecTBEHHBIX 3a/1a4

C OOPOW HA U3YUYECHHBIE 3aKOHBI,
3aKOHOMEPHOCTH KBAHTOBOMW ONTHKHU.
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PacnioznaBanue pu3nyeckux sBICHUN
B y4€OHBIX ONBITAX:
doTornexTpuueckuit 3pPexr, cBeToBoe
JTaBJICHHE.

Onucanue n3y4eHHbIX KBAaHTOBBIX
SABJICHUM U IIPOLIECCOB

C UCTIOJIb30BaHUEM (PU3UYECKUX
BEJIMYMH: CKOPOCTb 3JIEKTPOMArHUTHBIX
BOJIH, JIMHA BOJIHBI U YaCTOTAa CBETA,
DHEPTUsl U UMIYJIbC POTOHA

4.2

Crpoenue atoma

Mopens atoma TomcoHa. ONBITEI
Pezepdopaa nmo paccestHuio
a-yactull. [InanerapHas mozenb
aroma. [loctymater bopa.
Wznydenue u nornomenue GoToHOB
IIPU NIEPEXOJIE aTOMA C OAHOTO
YPOBHS SHEPTUU Ha Apyroi. Bubl
criekTpoB. CHEeKTp ypOBHEN SHEPTUU
aToma BOJOpOAa.

BommoBbie cBoiicTBa yacTtull. BoiaHBI
ne bpoiutsa. KopyckyisipHo-
BOJIHOBOU TyQJIU3M.

CHoOHTaHHOE U BBIHYKJIEHHOE
W3JIy4YEHHUE.

TexHnueckue ycTpomucTaa

Y IPAKTAYECKOE MPUMEHEHUE:
CIIEKTpaJIbHbIA aHAJIU3

Nzyuenne moaenu onbita Pesepdopma.
[IpoBeneHue aKcepruMeHTa

10 HaOJIIOJIEHUIO JIMHEWYATOTO CIEKTpa.
Ornenka aOCONIOTHBIX U OTHOCUTENIBHBIX
MOTPENIHOCTEN U3MEpeHul (Ppu3ndecKux
BEJINYUH.

N3yuenune monenu aroma: TomcoHa,
IJIaHETAPHOM MOJIEIN aTOMa, MOJAEIH
aroma bopa.

N3yueHune ciekTpa ypoBHEN SHEPTUH
aToMa Bojopoaa. OObsCHEHHE
MIPUHIATIOB JICMCTBUS U YCIOBUH
0€30MacHOro0 NPUMEHEHUS
CIIEKTPOCKOIIA, JIa3epa, KBAHTOBOTO
KOMIIBIOTEDA.

PelieHne kauecTBEHHBIX 3a/1a4

C ONOPOM HA U3YyUYECHHBIE 3aKOHBI,
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(CIEKTPOCKOIT), J1a3ep, KBAHTOBBIM
KOMITBIOTEP

3aKOHOMEPHOCTH U (pr3ndeckue
ABJIEHUA 110 TeMe «CTpOEHHUE aToOMa.
PacnioznaBanue (pu3nvecKux siBICHUN
B y4€OHBIX ONBITaX: BO3HUKHOBEHUE
JIMHENYATOIO CIEKTPA U3IIYUYCHHUS.
AHanu3 KBaHTOBBIX MPOLIECCOB

U SBJICHUH C UCIIOJIb30BAHUEM
nocrynaros bopa

4.3

ATOMHOE S171pO

DKCTIEPUMEHTBHI, TOKA3bIBAIOIIIHE
CJIOXKHOCTh CTPOCHHMS S/ApA.
OTKpBITHE PaJIMOAKTUBHOCTH.
Omneitel Pezepdopna

0 OTPEICNICHUIO COCTaBa
PaAMOAKTUBHOTO U3ITyYESHHUS.
CgoiicTBa anba-, 6era-,
raMma-u3inydeHusi. BnusHue
PaAMOAaKTUBHOCTH Ha >KUBBIC
OpTaHHU3MBIL.

OTKpbITHE IPOTOHA U HEUTPOHA.
Hyxinonnas monens siapa
['eizenbepra-lBaneHko.

3apsn siapa. MaccoBoe 4ucio sizpa.
N3otomsL.

Anwda-pacnan. DIEeKTPOHHBIHN

U TIO3UTPOHHBINA OeTa-pacmaj.
["amMma-u3nyyenue. 3akoH
PaJIMOAKTUBHOTO pacraja.

N3yueHue sKCIiepuMeHTOB,
JTIOKa3bIBAIOIIUX CIIOKHOCTh CTPOCHUS
aTOMHOTO Si7Ipa.

HccnenoBanue TpEKOB YaCTHIL

(o roToBBIM oTOorpadusim).
N3yueHune saepHbIX CUIL, SIAEPHBIX
peakiuii CUHTEe3a U pacnajia,
TEPMOSIAEPHOTO CUHTE3A.

N3yyeHune HyKIIOHHON MOJEIH AIpa
I'eitzenOepra-MBaneHKo.

OObsicHEHUE YCTPOHCTBA

Y IPUMEHEHUS JO3UMETPA, KAMEPbI
BuiibcoHa, siepHOro peakropa,
aTOMHOW OOMOBI.

Pemenue 3anau ¢ onopou

Ha MOJIyYeHHbIE 3HAHUSI, B T.4. O 3apsije
Y MacCOBOM YHUCIIE sAJIpa.
Pacno3naBanue puznyeckux siBICHUM
B YYEOHBIX OIBITaX U B OKPYKAIOIIEH
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OHeprus CBs31 HyKJIOHOB B SIIPE.
SlnepHble CUIIBI.

HedexT macchl sapa.

SnepHble peakuuu. [lenenue

Y CUHTE3 SAED.

S nepHbiii peakrop. TepMosiaepHBIT
cunTtes. [Ipobaemsbl U mepceKTUBbBI
SIEPHON SHEPIETUKH.
DKOJIOTMYECKHE ACTIEKTHI SAEPHOM
SHEPreTUKHU.

DneMeHTapHble YacTUllbl. OTKPBITHE
MO3UTPOHA.

Mertonbl HaOIIOEHUS

Y PETUCTPALIUU DJIEMEHTAPHBIX
YaCTHII.

dyH1aMEHTaJIbHbBIC
B3anuMoaecTBUI. EQMHCTBO
(bu3UIECKON KapTUHBI MUPA.
TexHu4YecKne ycTponcTBa

Y IIPAKTAYECKOE NPUMEHEHUE:
JI03UMETp, KaMepa BuibcoHa,
SIEPHBIN pEaKkTop, aToMHasi bomba

YKU3HU: €CTECTBEHHAsI U UCKYCCTBEHHAS
PaaOaKTUBHOCTb.

OrnucaHnie KBAaHTOBBIX SBICHUIN

Y IIPOLIECCOB C UCTIOJIb30BAHUEM
(bU3UYECKUX BEJIUUMH: TIEPUO/T
nojypacnaja, YHEprus CBSI3u AaTOMHBIX
sanep, AeeKT MacChl sapa.

AHanu3 npoLecCoB U SIBIICHUH

C UCTIOJIb30BAHUEM 3aKOHOB U
MOCTYJIATOB: 3aKOH COXPaHEHUS
AIEKTPUYECKOTO 3apsija, 3aKOH
COXpPaHEHHUSI MaCCOBOTO UHUCIIA,
noctyJsatsl bopa, 3aKkoH
pPaguoaKkTUBHOTO pacnaja.

VYyacTue B paboTe Kpyrioro crojia
«DyH1TaMEeHTaJIbHbIE B3aUMOECHCTBHS.
EnuHCcTBO (pri3mvecKoif KapTHHBI MUPa».
Hcnonb3oBanue nHGOPMAIIMOHHBIX
TEXHOJIOTUH 15 MIOMCKA,
CTPYKTYpUPOBAHHUSI, UHTEPIIPETALUH

U TIpeJicTaBleHusI nH(OpMAIUu

MIPY OATOTOBKE COOOIICHUM

O MPUMEHEHUU 3aKOHOB KBAHTOBOM
(U3UKH B TEXHUKE U TEXHOJIOTHUSIX,
HKOJIOTUYECKUX aCHEeKTaX sIepHON
SHEPreTUKHU

Hroro no pazpeny

15
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Pa3nen 5. DiieMeHTbI AaCTPOHOMMHU U ACTPO(PU3MKH

5.1

OneMeHTHI
aCTPOHOMUU
1 acTpoU3UKU

7

DraIbl pa3BUTHS ACTPOHOMUH.
[IpukiiagHO€ 1 MUPOBO33PEHUECKOE
3HAYE€HHE aCTPOHOMUH.

Bun 3Be3gnoro ne6a. Co3pesaus,
SIPKHE 3BE3/Ibl, TUTAHETHI, UX
BHJIMMOEC JIBH)KCHUE.

ConHeyHast cHCTEMA.

Connue. ConHeuHass aKTUBHOCTE.

Uctounnk suepruu CoJiHIIA U 3BE3/I.

3Be3/1bI, UX OCHOBHEIC
XapakTepuCTUKH. [{narpamma
«CTEKTpaJbHbIN KJIacC —
CBETHUMOCTBY». 3B€3/bI IJIaBHOMI
ITOCJIC/IOBATEIILHOCTH. 3aBUCUMOCTh
«Macca — CBETUMOCTB» JIJIsI 3BE3]]
IJIAaBHOM ITOCJIEIOBATEILHOCTH.
BHyTpenHee cTpoeHue 3BE3 /.
CoBpeMeHHBIE TTPECTABICHUS

0 IIPOUCXOXKACHUH 1 DBOJTIOLIUHU
ConHna u 3Be3/1. DTallbl )KU3HU
3BE3/I.

Muteunsiii [1yts — Hama ["anaktuka.
ITonmoxxenue u nmxenne CojHIA

B 'anakTuke. THUIIBI TaTaKkTHK.
PaamoranakTuky 1 KBazapshl.
UepHbie AbIPHI B sApax ralakTHK.

ITonroToBka cooOIIeHNH 00 dTanmax
Pa3BUTHUS ACTPOHOMUH, O TPUKIIATHOM
¥ MUPOBO33PEHYECKOM 3HAYCHUU
aCTPOHOMHH, O METOJIaX MOJyUEHUs
Hay4YHBIX aCTPOHOMUYECKUX 3HAHUH,
OTKPBITUSIX B COBPEMEHHOMU
aCTPOHOMHUM.

N3yueHne coBpeMEeHHbBIX
MPEACTaBICHUN O POUCXOXKICHUU

n 3BoJronuy CoJtHIIa U 3BE3/.
N3ydeHne TUMOB TaJIaKTHK,
pauoTaliaKTUK U KBA3apOB.
N3yueHnne nBuxeHUs HEOECHBIX Te,
ABOJIIOLIMHM 3Be3]1 U BeceneHnnoi,
MIPOIIECCOB, MPOUCXOISIIHNX B 3BE3/aX,
B 3BE3JHBIX CHCTEMAX,

B MEXTAIAKTHUYECKOU Cpejie,
MacmTaOHON CTPYKTYphl BeeneHHOH.
OO0mbsicHenue pacmupenus Beenennoi
Ha OCHOBE 3aKoHa Xa00:a.
[ToaroToBka K 00CYXICHUIO
HEpEIICHHBIX TP00JIEM aCTPOHOMHUM.
[TpoBenenne HabmOICHUI
HEBOOPY>KEHHBIM TJIa30M

C MCITOJIb30BaHUEM KOMIIBIOTEPHBIX
TIPUJIOKEHUM TSI OTIpeIeTICHUS

66



Bcenennas. Pacmmpenne
Bcenennoii. 3akon Xa606u1a.
Pazberanue ramaktuk. Teopus
bousbioro B3peiBa. PenmmkroBoe
U3JIy4CHHE.

MacumtabHasi cTpykTypa
Bcenennon. MeraranakTtuka.
Hepemennsie npo6iembl

MOJIOKEHHSI HEOECHBIX 00BEKTOB

Ha KOHKPETHYIO JJaTy: OCHOBHBIE
co3Be3ausi CeBEpHOro NoJIymapus

U SIPKHE 3BE31bI.

[IpoBenenue HaOMOICHUH B TEIECKOM
Jlynsl, nnaner, Muieunoro Ilytu.
VYyacTue B ITMCKYCCUU O HEPEUIEHHBIX
npoOJieMax aCTpOHOMHUH

aCTPOHOMUH
Htoro no pasnemny 7
Pa3nen 6. O0o0maroiee noBTopeHne
6.1 | OGobmaroiee 4 O060011IeHue u cucTemMaTi3anus VYyacTre B AUCKYCCUU O poJid (PU3UKU
IOBTOPEHUE COJIepKaHus Pa3lienoB Kypca ¥ aCTPOHOMUHU B Pa3IMYHBIX chepax

«Mexanuka», «MoJiekyasapHas
dbu3nKa U TepMOAMHAMUKAY,
«InexTpoauHamukay, «Konebanus
U BOJIHBDY, «OCHOBBI CIIELIMAIBHOM
TEOPUH OTHOCUTEIIBHOCTH,
«KBanroBas pusukay, « IeMEHTHI
ACTPOHOMUH U aCTPOPUZUKI».
Ponpb ¢pusuku u actpoHoMuu

B SKOHOMMYECKOM,
TEXHOJIOTHYECKOM, COIMaIbHOMN

Y ATUYECKOM chepax NesITeTbHOCTH
YeJI0BeKa, POJib U MECTO (PUBHKHU

Y ACTPOHOMHH B COBPEMEHHOMN
Hay4YHOM KapTUHE MHUPA, 3HAUCHHE

JIEATEILHOCTH YeJIOBEKA.
[ToaroroBka coOOIIIEHUIA O MECTE
bu3nIeCcKor KapTUHBI MUpPA B PATY
COBPEMEHHBIX MPEACTABICHUN

O MPUpPOJIE.

BrimorHenre y4eOHbIX 3a/1aHUH,
JIEMOHCTPHUPYIOLINX OCBOCHHUE
OCHOBHBIX ITOHATHHA, PU3HICCKUX
BEJIMYMH U 3aKOHOB Kypca (pu3nKu
10-11 xmaccoB
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OINKMCATEIILHOM,
CHUCTEMaTU3UPYIOLIECH,
00BSCHUTENIBHON

Y IPOrHOCTUYECKON PYHKIUI
(du3nuecKor TeopuH,

poJib (pU3NYECKOU TeOpuu

B (OpPMUPOBAHUH MPEICTABICHUI
0 pU3NYECKOI KapTHHE MUPA,
MECTO (PU3MYECKON KapTUHBI MUPA
B 00IIIEM PsITY

COBpPEMEHHBIX
€CTECTBEHHO-HAY9IHBIX
IPECTaBJICHUHN O IPUPOAE

Hroro o pazgeny 4
PezepBHOE Bpems

OBIIEE KOJIMYECTBO 68
YACOB I10 ITPOTPAMME
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IHOYPOYHOE IIVIAHUPOBAHHUE
10 KVIACC

Ne
n/n

Tema ypoka

KoaunuyecTBo 4acoB

KoHTpoJbHBI

Bcero
e padoThI

IIpakTH4eckue
padoTsI

Jara
U3ydyeHus

DJIeKTPOHHBbIE HH(POBHIE
o0pa3oBaTe/ibHbIe pecypchl

®du3nKa — Hayka O MPUPOJIE.
HaquLIe METOAbI ITIO3HAHU
OKPYXKAIOLIEro MUpa

https://m.edsoo.ru/YXGQSPM1P

Ponb u MecTo pusnku B
(hopMUPOBaHUHN COBPEMEHHON
Hay4YHOW KapTHHBI MUpPa, B
MPaKTUYECKON JesITeTbHOCTU
monei

https://m.edso0.ru/8HSXWFFVO

Mexannueckoe OBMKEHHUE.
OTHOCUTENTHLHOCTD
MEXaHUYECKOTO JBUIKCHUA.
[Tepemenienue, CKOpOCTh,
YCKOPEHHE

https://m.edso0.ru/RSOAQ0V5ZX

PaBHOMEpHOE NpSIMOIHHEWHOE
JIBUKCHHE

https://m.edsoo.ru/L8IPY2JEZ

PaBHOyckopeHHOE
MPSIMOJIMHEUHOE JABM)KEHUE

https://m.edsoo.ru/MDIDKJOUB

CBoboaHoe majienre. Y CKopeHue
cBOOOIHOTO MaieHUs

https://m.edsoo.ru/MXPLZ1X8J

KpuBonuHneitHoe nBUXKEHUE.
JIBr>keHne MaTepuanbHOM TOUKU
110 OKPY>KHOCTH

https://m.edsoo.ru/TFLJ2C4DN

[IprHIMIT OTHOCUTEIBHOCTH
lNanunes. MuepuuanbHbie
cucremsl orcuera. [lepBbiit 3aKk0H

https://m.edso0.ru/J6QY7N3WN
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Hrrotona

Macca tena. Cuia. [Tpunuun
cynepno3uiuu cuil. Broponw
3akoH HproToHa mis
MaTepUaIbHOU TOUKH

https://m.edsoo.ru/BVTNWTAQH

10

Tperun 3akoH HproTona s
MaTE€pUaAIbHBIX TOUYEK

https://m.edsoo.ru/JYL414UAN

11

3aKO0H BCEMHPHOTO TATOTEHUS.
Cuna tsoxectu. lepas
KOCMHYECKasi CKOPOCTh

https://m.edsoo.ru/D13D593MU

12

Cuna ynpyroctu. 3akoH ['yka.
Bec Tena

https://m.edsoo.ru/RILVEXEQD

13

Cuna tpenus. Koapduurent
TpeHus. Cuiia COnpOTUBIIEHUS
IIPY IBIKEHUH TeJIa B )KUJKOCTH
WJIM rase

https://m.edsoo.ru/UZBUPCM5M

14

[ToctynarenbHOE U
BpaIlaTEIbHOE IBH)KEHHUE
a0COJIIOTHO TBEPJOTO TEa.
MowmeHnT cuibl. [lnedo cuibi.
YcnoBust paBHOBECUS TBEPAOTO
Tena

https://m.edsoo.ru/IDOAU40TS

15

Nmnynbc maTepuaabHON TOUKH,
CUCTEMbI MaTepUaIbHBIX TOUEK.
Nmnynbe cuiibl. 3aKk0H
COXpaHEHHUS UMITYJIbCa.
PeakTuBHOE ABIKEHUE

https://m.edsoo.ru/M5JOTKNWC

16

PaboTa 1 MOIITHOCTH CHIIBI.
Kunernueckas sHeprus
MaTepHaabHON Touku. Teopema
00 U3MEHEHUN KUHETUYECKOIT
SHEPrUU

https://m.edsoo.ru/J1V59L28B
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17

[TorenumanpHas 3HEPTHUSL.
IloTeHnmanpHas 3HEPrus yupyro
nehopMHUPOBAHHOW TIPY>KUHBI.
[TorenumanpHas 3HEPTUS TENA
BOJIM3M OBEPXHOCTH 3eMIIH

https://m.edsoo.ru/RNEXJW4KF

18

[ToreHnmanpHbIE U
HEeNnoTeHLHaIbHbIe CHIIbI. CBS3b
paboThl HEMOTEHIIUATIBHBIX CUJI C
M3MEHEHUEM MEXaHUYECKOU
SHEPrUM CUCTEMBI TeJl. 3aKOH
COXpaHEHUsI MEXaHUYECKOU
SHEPIUU

https://m.edso0.ru/DA3QVTOXQ

19

JlabopaTtopHnast pabota
«MccnemoBanue cBsizu pabOTHI
CUJIbBI C UBSMCHCHUCM
MEXaHWYECKOW PHEPTUU Teja Ha
MpUMepe PACTHKCHUS
PE3UHOBOTO JKI'yTa»

https://m.edsoo.ru/\W1R4R88UG

20

KonTtponsHas padoTa o reme
«Kunemaruka. JlmHaMuka.
3aKOHBI COXPAHECHHS B
MEXaHUKE»

https://m.edsoo.ru/LNM6EK6YY

21

OCHOBHBIE ITOJIOKCHHS
MOJ'IeKy.]'IﬂpHO-KI/IHeTI/ILIGCKOI\;I
TCOPHH. BpOYHOBCKOC JBHMIKCHUC.

Audpdysus

https://m.edsoo.ru/OEY9VYU2B

22

Xapakrep ABUKCHUS U
B3aNMOJICHCTBHS YaCTHI]
BelecTsa. Moenu CTpoeHust
ra3oB, )KUJAKOCTEU U TBEPABIX TN

https://m.edsoo.ru/AUV2ZDR3X

23

Macca monekyn. KonnuectBo
BemiectBa. [loctosgHHas
ABoraapo

https://m.edsoo.ru/FL1BAQD13
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24

TeroBoe paBHOBECHE.
Temmeparypa u €€ uamMepeHue.
[IIxana remneparyp Lenbcus

https://m.edsoo.ru/MVPNY60QA8Z

25

Wneanpuernii raz 8 MKT.
OcnoBHoe ypaBHeHne MKT

https://m.edsoo.ru/UKJFVSBZ0O

26

AGcomoTHas TemnepaTypa Kak
Mepa CpeTHEN KNHETUYECKOM
OHCPTUH ABWIKCHUA MOJICKYIL.
YpaBHenue Menpaeneena-
Knaneiipona

https://m.edsoo.ru/BXUDVDG2F

27

3axoH JlanpToHa. ['a30BEIC
3aKOHBI

https://m.edsoo.ru/Y3WB66I13A

28

JlaGopaTtopnasi pabota
«HcciaenoBanue 3aBUCUMOCTHU
MEXTy TTapaMeTpaMH COCTOSHUS
pa3peKeHHOTO Ta3ay

https://m.edsoo.ru/35DBLKT96

29

N3omnporieccs! B ueanbHOM ra3e
U UX rpaduyueckoe
MPEJICTaBICHHUE

https://m.edso0.ru/0ZJ3KZNJ5

30

Buyrpennsisa sneprust
TEPMOIMHAMUYECKOU CUCTEMBI U
CIIOCOOBI €€ U3MEHEHHS.
KonnuecTBo TerioTel u padbora.
Buyrpennss sueprus
OJIHOATOMHOTI'O HJ€aJbHOI0 ra3a

https://m.edso0.ru/9JQITVXI8

31

Buapl Teronepenaun

https://m.edso0.ru/36JJ120W9

32

VY nenbHas TEII0EMKOCTh
BemecTBa. KonmuecTBO TEIIOTHI
MIpU TeIUIonepeaaye.
AnmabaTHBIN mporiecc

https://m.edsoo.ru/5K3Y4H86L

33

[IepBrIil 3aKOH TEPMOAMHAMUKHU
Y €r0 NIPUMEHEHUE K

https://m.edso0.ru/2HO6R3GAS8
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n3omnpoucccam

34

HeoOGpatumocTs nporeccoB B
npupoje. Bropoit 3akoH
TCPMOJUHAMHKHU

https://m.edso00.ru/S85LWDFT8

35

[Tpunnun nevicteus u KII/
TEIJIOBOM MaIlIUHEI

https://m.edsoo.ru/DLCDEAAUC

36

Hwukn Kapuo u ero KITJ]

https://m.edsoo.ru/4AXPSA0V7M

37

DKOJIOTHYECKHE MTPOOIEMbI
TETIOOHEPTETHKH

https://m.edsoo.ru/P07ZMYMSI

38

O6006maromuit ypok
«MounekynsipHas (u3mka.
OCHOBBI TEPMOAMHAMUKI

https://m.edsoo0.ru/9EKZ0DDWP

39

KonTponbnas paborta o teme
«MounekynsipHas (u3mka.
OCHOBBI TEPMOIMHAMUKI

https://m.edsoo.ru/RCARYE6ZX

40

[TapooOpazoBanue u
KoHAeHcauus. Mcnapenue u
KUIIEHUE

https://m.edso0.ru/X48Q078EE

41

AGCOIIOTHAS M OTHOCUTEIbHAS
BIIQYKHOCTh BO3/yXa.
Hacsimennsiit nap

https://m.edsoo.ru/98HVAEBMM

42

Trepnoe Teno. Kpucramnmyeckue
1 amop(HbIe Tena. AHU30TPOIHS
CBOUCTB KpHCTa/LIOB. JKuakue
Kpuctajuibl. COBpeMEHHbIE
MaTepHabl

https://m.edsoo.ru/JXFWLMZNK

43

[TnaBieHre U KPUCTAITH3AIIHUL.
VY enbHas TEII0Ta TUIABJICHUS.
Cybnumarus

https://m.edso0.ru/OX117G6MR

44

ypaBHeHI/IC TEIUIOBOro OanaHca

https://m.edsoo.ru/0IJUXGN211

45

QHCKTpI/ISaHI/IH TCII.

https://m.edso0.ru/QJ2S7WSBM
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DnekTpuyeckuu 3apsia. [[Ba Buna
ANIEKTPUIECKHX 3aPsI0B

46

HpOBOILHI/IKI/I, AUBJICKTPUKU U
MOJTYITPOBOIHUKHU. 3aKOH
COXPAHEHHUS IEKTPUUYECKOTO
3apsaa

https://m.edsoo.ru/F3YVPQUYH

47

BsaumonencTue 3aps10B. 3aKOH
Kynona. Toueunb’
NEKTPUYECKUH 3apsi

https://m.edsoo.ru/5U3BUOTHH

48

Hanpsisk€HHOCTB IEKTPUYECKOTro
nons. [IpuHnmn cyneprnosunun
ANIEKTpUYECKUX Nojeun. JInnun
HaNPSKEHHOCTH

https://m.edsoo.ru/91IKAWD2V6

49

PaboTa cun
ANEKTPOCTATUUECKOTO TOJISI.
ITorenmman. PasHocTh
MOTEHIIMAIOB

https://m.edsoo.ru/VOPD9ASLF

50

[IpoBOTHUKY U TUAJIEKTPUKHU B
ANIEKTPOCTATUYECKOM TI0JIE.
Jusnexkrpuueckas
MIPOHUIIAEMOCTb

https://m.edso0.ru/12P2S312Z

51

DnekTpoeMKocTh. Konaencarop

https://m.edsoo.ru/B1UPRD52W

52

DIIEKTPOEMKOCTH TIIIOCKOTO
KOHJIEHCaTopa. DHeprus
3apsKEHHOT0 KOHJIEHCATopa

https://m.edsoo.ru/XPUKP82V8

53

JlaGopaTtopHas pabota
"M3mepeHue 31eKTpoEMKOCTH
KOHJeHcaropa"

https://m.edsoo.ru/PBGM4F845

54

[IpuHIMIn neicTBus u
IIPUMEHEHHUE KOHJIEHCATOPOB,
KOIIMPOBAJILHOIO armapara,
CTPYMHOTO NPUHTEPA.

https://m.edsoo.ru/H3Q9PNHYY
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DIIeKTpOCTaTHYECKAst 3aIIUTA.
3azemiieHHEe IEKTPONPUOOPOB

55

DNeKTpUYECKUi TOK, YCIOBUS
€r0 CyIIECTBOBAHUSI.
[TocTosHHbIM ToK. Cua Toka.
Hanpsokenne. ConpoTHBiIEHHUE.
3axon Oma Juis yyacTka 1enu

https://m.edsoo.ru/D6Y72A4B7

56

IlocnegoBarenbHOE,
napajuieTIbHOe, CMEIIaHHOE
COEIMHEHHE MPOBOJHUKOB.
JlabopaTtopHnast pabota
«M3yueHne cMenmaHHoro
COCTMHEHUS PE3UCTOPOBY»

0.5

https://m.edsoo.ru/SLKT3UPUR

57

PaboTa u MmoniHOCTh
3JIEKTPUYECKOTO TOKA. 3aKOH
Jxoynsa-Jlenna

https://m.edsoo.ru/LESHA2A3M

58

3axoH OMa 11 HOJIHOU
(3aMKHYTOM) AJIEKTPUUECKOM
uenu. KopoTkoe 3aMbIKaHUE.
JlaGopaTtopHnas pabota
«3mepenue IJIC nucrounuka
TOKa U €r0 BHYTPEHHET0
CONPOTHBIICHUS)

0.5

https://m.edsoo.ru/YN5BF7PBS

59

PezepBublit ypok. KonTposibHas
pabora 1o Teme
"DnekTpoauHaMuKa /
Bceepoccuiickas mpoBepouHas
paboTta

https://m.edsoo.ru/MFMGEIE5X

60

O6o06maromuit ypok
«DNEeKTPOAUHAMUKAY /
Bcepoccuiickas npoBepoyHas
paboTa

https://m.edsoo.ru/P86MDY07H
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61

DNeKTpOHHas IPOBOJAUMOCTb
TBEPABIX METAJJIOB. 3aBUCUMOCTD
COINPOTUBIICHUSI METAIIJIOB OT
TEMIEPATYPHI.
CBepXIpOBOIUMOCTb

https://m.edsoo.ru/M\WVMNNBQL9
H

62

DNEeKTpUUYECKUU TOK B BaKyyMe.
CBoOMCTBA AJIEKTPOHHBIX TYYKOB

https://m.edsoo.ru/4CCYCJ785

63

[TonynpoBOAHUKH, UX
coOCTBEHHAas ¥ MpUMecHast
npoBoaumocTs. CBOUCTBa p—N-
nepexona. [lonynpoBoIHUKOBBIE
prOOPHI

https://m.edso00.ru/S55A1DQUR

64

DIEKTPUYECKUH TOK B pacTBOpax
1 pacIuiaBax 3JeKTPOJIUTOB.
DIEeKTPONUTHYECKAS
JCcCoLManus. DIEKTPOJIU3

https://m.edsoo.ru/QUOQUWV91

65

DIJIEKTPUYECKUU TOK B ra3ax.
CaMOCTOSTENLHBIN U
HECaMOCTOSTEIbHBIN Pa3psil.
Moanus. I1ma3zma

https://m.edsoo.ru/2VX2KLFQA

66

DeKTprYecKrue IPHOOPHI U
YCTPOMCTBA M UX MPAKTHYECCKOE
npuMeHenue. [IpaBuina TeXHUKH
0e301acHOCTH

https://m.edsoo.ru/KJA02KUP5

67

KonTponsHas pabora no teme
«Qnekrpocraruka. [locTosHHbIN
3NIEKTpUUYECKUM TOK. Toku B
pa3JIMYHBIX CPEAAX»

https://m.edsoo.ru/PASKIGWP4

68

PesepBHbIit ypok. O600aromuii
ypok no teMam 10 knacca

https://m.edsoo.ru/HLOAT6SNU

OBIIEE KOJIMYECTBO YACOB I1O
ITPOTPAMME
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11 KVIACC

Ne
n/n

Tema ypoka

KoaudecTBo 4acoB

Bcero

KoHTpoJbHbIE
padoThI

IpakTuyecku
e padoThI

Jara
U3ydeHus

DJIeKTPOHHBbIE HH(POBHIE
o0pa3oBaTe/bHbIe pecypchl

IlocTOostHHBIE MArHUTBI M UX
B3auMoJiciicTBHE. MaruuTHoe
nose. Bexrop marHuTHOM
WHAYKIUU. JIMHUM MarHUTHOM

WHIYKIIUU

https://m.edsoo.ru/ADMOYI1JN6

MarauTHO€ 10Jie MPOBOJIHUKA C
TokoM. OmbIT Dpcrena.
B3anmonericTBrue mpoBOJHUKOB C
TOKOM

https://m.edso0.ru/1L5CT47FX

JlaGopaTtopHnas pabota
«V3ydyeHne MarHuTHOTO TTOJISt
KaTyIIKU C TOKOM»

https://m.edsoo.ru/HGHXLNLRZ

JleiicTBue MarHMTHOTO TOJIS Ha
MPOBOJHMK ¢ ToKkoM. Cuia
Awmriepa. JlabopaTopHas paborta
«UccaenoBanue nercTBU
MMOCTOSTHHOTO MarHuTa Ha paMKy
C TOKOM»

https://m.edsoo.ru/UVHDISEX4

JleiicTBMe MarHUTHOTO IOJISA Ha
JBUKYILYIOCS 3apsDKEHHYIO
yactuny. Cuna Jlopenma. Pabora
cuiibl JIopeHia

https://m.edsoo.ru/7ABZQGQC9

DNEeKTpOMarHuTHask MHIYKIIHS.
[ToTok BekTOpa MarHUTHOM
nHaykuud. O/1C nHayKnuy.
3aKOH AJIEKTPOMAarHUTHOM
nHaykuuu Gapazaest

https://m.edsoo.ru/VA26C9C3J
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JIaboparopHas paboTa
«HccnenoBanue sBICHUS
BHCKTpOMaFHHTHOfI HHIAYKIOHUN

https://m.edsoo.ru/XZS5MQCBU

NuayKTUBHOCTS. SIBIEHUE
camounaykiuu. IJC
CaMOMHJIyKIIMH. DHEPrus
MarHUTHOTO TOJISl KaTyIIKU C
TOKOM. DJIEKTPOMArHUTHOE TOJIe

https://m.edsoo.ru/EOTONSAEA

TexHnueckue ycTpoucTBa U ux
IIPUMEHEHHE: TIOCTOSTHHBIE
MAarHHUThI, JIEKTPOMArHUTHI,
3JIEKTPO/IBUTATEINb, YCKOPUTEIN
3JIEMEHTAPHBIX YACTHIL,
VHJYKIIMOHHAs [1€Yb

https://m.edsoo.ru/UWNLFA9L6

10

O6006maromuit ypok
«MarautHo€ II0JI€E.
DneKTpOMarHuTHasT WHITYKITHS

https://m.edsoo.ru/COBO5BGMC

11

KonTtponpHas padoTa o treme
«MarsuTtHoe noJe.
DNIeKTPOMarHUTHASE MHIYKLIHSY

https://m.edsoo.ru/8X637ELEU

12

CBOOOTHBIE MEXaHUYECKUE
kojebanus. 'apmMoHnyeckue
KojebaHus. YpaBHEHUE
rapMOHUYECKHUX KOJeOaHui.
[IpeBpaiienue sHepruu

https://m.edsoo.ru/9Y6GYWEVP

13

JlaGopaTtopHas pabota
«HccnenoBanue 3aBUCUMOCTH
MEPU0/1a MAJTBIX KOJICOAHMI
rpy3a Ha HUTU OT JUIMHBI HUTU U
MAaccChl Tpy3a»

https://m.edsoo.ru/DPZ8KR61C

14

KonebatenbHBIW KOHTYP.
CBOOOTHBIE PTEKTPOMArHUTHBIE

https://m.edsoo.ru/H6JCO5BAD
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Ko0JIeOaHUs B MI€aIbHOM
K0J1e0aTeIbHOM KOHTYpE.
AHaJIOTHSI MEXTY
MEXaHUYECKUMH U
AIIEKTPOMArHUTHBIMH
KOJIEOAHUSIMH

15

®opmyna ToMmcoHa. 3aKoH
COXpaHCHI/Ifl 3H€pFI/II/I B
HJeaIbHOM K0JIeOaTEILHOM
KOHTYpE

https://m.edsoo.ru/MHNWD2LH
U

16

[IpencraBnenue o 3aTyxarommx
KoJeOaHusx. BelHyXIeHHbIE
MEeXaHUYeCKue KoyeOaHusl.
Pe3onanc. BeHyxneHHbIE
OJICKTPOMArHUTHBIC KoJie0aHus

https://m.edsoo.ru/FMBDWPPG4

17

[TepeMeHHBIN TOK.
CunyconaaIbHBIN TEPEMEHHBIN
TOK. MOIIIHOCTh NEPEMEHHOTO
TOKa. AMIUTUTYJHOE U
JEUCTBYIOLIEEC 3HAUEHUE CUIIbI
TOKa U HANPSHKCHUS

https://m.edsoo.ru/VVDEYXRVUI

18

Tpancdopmarop. [IpousBocTso,
nepenava u norpedieHue
AIIEKTPUYECKON SHEPTUU

https://m.edsoo.ru/1ZWZUL8QK

19

YCTpOKCTBO U IPAKTUYECKOE
MIPUMEHEHHE EKTPUIECKOTO
3BOHKA, T€HEpaTopa
[IEPEMEHHOT0 TOKa, TMHUI
3JIEKTpoIIepeay

https://m.edso0.ru/93Z12W40QQ

20

OKOJIOTUYECKHE PUCKHU ITPU
IIPOU3BOJICTBE AIIEKTPOIHEPTUH.
KynpTypa ncnosib30BaHus
AJIEKTPOIHEPIHH B

https://m.edsoo.ru/SDUNYKWNO
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HOBCEIHEBHOU KU3HU

21

MexaHnyecKkue BOJIHBI, yCIOBUS
pacnpoctpanenus. [lepuo.
CkopocTb pacnpoCcTpaHEHHS U
JuIMHa BOJIHBL. [lonepeunsie u
IIPOJIOJIbHBIE BOJIHbI

https://m.edsoo.ru/\W2XBOR3HJ

22

3Byk. CKOpOCTh 3BYyKa.

I'pomxkocTs 3ByKa. BeicoTa TOHA.

TemOp 3ByKa

https://m.edso0.ru/Z8270Q6V70

23

SHCKTPOMaFHI/ITHI)K? BOJIHBI, UX
CBOMCTBA U CKOpOCTh. [IIkama
OJICKTPOMAIrHUTHBIX BOJIH

https://m.edsoo.ru/SWB57C06X

24

[TpuHIUIIBI paANOCBA3U U
TCIICBUICHUS. PaSBI/ITI/Ie CpG}ICTB
cBs3U. Pagnosiokamus

https://m.edsoo0.ru/2WQTSLGLV

25

KonTtponbHas padoTa
«Konebanus 1 BOJHBD)

https://m.edsoo.ru/IHURONS0OB

26

[IpsimonuneliHoe
pacrpocTpaHeHHE CBETa B
OJHOPOIHOM cpenie. ToueuHblid
HMCTOYHMK cBeTa. JIyd cBeTa

https://m.edsoo.ru/HUF74NDOW

27

OtpaxxeHue cBeTa. 3aKOHbI
oTpaxeHus ceera. [loctpoenue
M300paKeHUH B IIIOCKOM
3epKaine

https://m.edsoo.ru/IMBKQM22Z

28

IIpenomnenue ceera. [lonHoe
BHYTPEHHEE OTPAXKEHUE.
IIpenenbHbIA yrom moJIHOTO
BHYTPEHHETO OTPAXEHHUS

https://m.edsoo.ru/V49RISTRN

29

JIaGoparopHas paboTa
«M3mepeHune nokaszaresns
NPETOMIICHHUS CTEKIIa»

https://m.edso0.ru/J02EIM1DQ
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30

JInn3sl. IlocTpoenue
n3o0paxenuii B mua3e. opmyrna
TOHKOM JIMH3BL. Y BEJIMYCHUE
JIUH3BI

https://m.edsoo.ru/MW2MMS9KJIC

31

Jlaboparopuas paboTa
«HccnenoBanue CBOKMCTB
M300paKeHUH B JIMH3AX)

https://m.edso0.ru/Q1ZCMW980

32

Hucnepcus cBera. CosxHBIN
cocTaB Oenoro cBera. L[BeT.
JlabopaTtopHnas pabota
«Habmronenue nucnepcuu
CBETa»

https://m.edsoo.ru/K9OWVKE11

33

WuTtepdepennus crera.
Hudpakuus cera.
JlndpakuronHas pemeéTka

https://m.edsoo.ru/C8LCRSEJI

34

[TortepedHOCTh CBETOBBIX BOJIH.
[Tonspusanus cBera

https://m.edso0.ru/Q2118XYQ0J

35

OnTuueckue MpuOOPHI U
YCTPOMCTBA U YCIOBHS UX
0€30MMacHOTO MPUMEHEHUS

https://m.edso00.ru/M5127JYGT

36

FpaHI/IHH IIPpUMCHUMOCTH
KJ1aCCUYECKOW MEXaHUKH.
HOCTy.]'IaTBI crnenuaibHOu
TCOPHH OTHOCUTCIIbHOCTHU

https://m.edsoo.ru/P8GB9FJ5N

37

OTHOCUTENHLHOCTD
OJHOBPCMCHHOCTH. 3aMCI[J'IeHI/IC
BpPEMCHHU U COKPAIICHHUC NJIMHbI

https://m.edsoo.ru/OVLMCN6B2

38

OHeprus U UMIYJbC
PENATUBUCTCKON YacTULIbI. CBSA3b
Macchl ¢ SHEPrUEU U UMITYIIBCOM.
OHeprus NoKost

https://m.edso0.ru/190ZY4BUB

39

KonTtponrHas padota «OnTHKa.

https://m.edsoo.ru/L8689JPLI
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OcHOBBI cnienMaNbHOM Teopun
OTHOCHTEJILHOCTI

40

®otonsl. ®opmyna [Tnanka.
DHeprus U uMnynbc GpoTroHa

https://m.edsoo.ru/ZL6P16L A0

41

OTKpbITHE U HCCIIE0BAHNE
dotorddekra. OnbiThr A. I
CroseroBa

https://m.edsoo.ru/PGL5XXSRO

42

3akoHs! poTOdhDeKTa.
VYpaBHeHue DUHIITEHHA IS
dboTtorddexra. «KpacHas
rpaauiay Gororddexra

https://m.edsoo.ru/YLCK770G8

43

Hasnenne ceera. OnbiTol I1. H.
JleOeneBa. XuMudeckoe
JIEUCTBYUE CBETA

https://m.edso0.ru/EGO6ZQ1SA

44

TexHuyeckue ycTpoicTBa u
MPaKTUYECKOe MPUMEHEHHE:!
dboTormeMeHT, (OTOIATIHK,
COJIHeYHas Oatapesi, CBETOIUO]]

https://m.edsoo.ru/UFQDRSL5M

45

Pemrenue 3agad mo reme
«IJIEMEHTEI KBAHTOBOM OIITUKI

https://m.edsoo.ru/ZE73A67B1

46

Mogens atoma TomcoHa. ONBITEI
Pezepdopna o paccesauro o-
yacTull. [manerapuas Moaenb
aroma

https://m.edsoo.ru/FIC11POHN

47

[Tocrynater bopa

https://m.edso0.ru/6 X7GFHZ9X

48

W3nyuenue u norioueHne
(OTOHOB IIpHU Iepexo/ie aToma ¢
OJIHOTO YPOBHS HEPIUU Ha
JIpyroi. Buasl criekrpos

https://m.edsoo.ru/NNSBHZYBE

49

BoiHOBEIE CBOMCTBA YaCTHIL.
Bounb! ne bpouTs.
KopnyckynsipHo-BOTHOBOW

https://m.edso0.ru/J710TLFCO
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nyanu3Mm. CrioHTaHHOE U
BBIHYX/ICHHOE U3TyYCHHE

50

OTKpbITHE PATUOAKTUBHOCTH.
OmnbiTel Pesepdopaa mo
OIIPEJICIICHUIO COCTaBa
PaaOAaKTUBHOI'O U3JTYUCHUS

https://m.edsoo.ru/TSJFUU3TP

51

CaoucTBa anbda-, 6era-, raMmma-
n3inydeHus. BousHue
PaIMOaKTUBHOCTHU Ha )KUBBIE
OpraHU3MBbI

https://m.edsoo.ru/UOIRQS0Z5

52

OTKphITHE TPOTOHA U HEUTPOHA.
N3otombl. Anbda-pacma.
DIIEKTPOHHBIU U O3UTPOHHBIN
Oera-pacnaj. ['aMma-u3inydeHune

https://m.edsoo.ru/H2XIHOG3E

53

OHeprus CBs3U HyKJIOHOB B siJIpe.
S nepubie peakuuu. AnepHbId
peakrtop. [IpoGnemsr,
MEePCIEKTUBBI, SKOJIOTHYECKUE
ACTIEKTHI SJICPHOHW SHEPTCTHKHU

https://m.edsoo.ru/CFJYJSSIG

54

DIIeMEHTapHBIE YACTULIBI.
OTKpbITHE TO3UTPOHA. METO b
HaOJIOICHUS ¥ pEerUCTpaIiu
3JIEMEHTapHBIX YacTull. Kpyribiit
ctos1 «OyHaMeHTaIbHbIE
B3auMoaeucTBUA. EqnHCTBO
(bu3nuecKOU KapTUHBI MUpa»

https://m.edsoo.ru/SUC62U40A

55

DTanbl pa3BUTHS ACTPOHOMUHU.
IIpuknannoe u
MHPOBO33PEHUECKOE 3HAUCHHE
acTpoHoMuHu. Bun 3B€31HOTO
Heba. Co3Be3us, IpKUe 3BE3/IbI,
IUIAHETHI, UX BUAUMOC
nekeHne. CoJlHEUHas cucrema

https://m.edsoo.ru/5PXS219VY

83
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56

Comnure. CorHeunas akTHBHOCTb.

Wcrounuk sneprun CosHua u
3BE3]1

https://m.edsoo.ru/1JZR54JA0

57

3BE3/1bl, KX OCHOBHBIE
XapaKTEPUCTUKHU. 3BE3 b
TJIABHOW TIOCJIEIOBATEIBHOCTH.
Bnyrpennee ctpoeHue 3B€3.
CoBpemeHHbIe NPECTaBIECHUS O
MIPOUCXOKICHUN H SBOJTIOIIUH
CouHIa 1 3BE€3]

https://m.edso0.ru/GGD3W74Z0

58

Mneunsin [Iyte — Hama
lNamakTuka. [lonoxenne n
nBkenne CoiHna B [amakTuke.
lNamaktukn. YepHbie ABIPHI B
AJIpax raJaKTUK

https://m.edsoo.ru/L2U4S1HU2

59

Bcenennas. Paz0Oeranue
rajgaktuk. Teopus bosbiioro
B3pbIBa. PEMKTOBOE M3ITydYCHHE.
MeraranakTuka

https://m.edsoo.ru/9IWRLVWNN

60

Hepemennsie npoOiembl
aACTPOHOMHHU

https://m.edsoo.ru/LJHNL2MCF

61

KonTtponpsHas pabora
«DNEeMEHTBI aCTPOHOMUH U
acTpO(PU3UKNY

https://m.edso0.ru/TXTTCT488

62

O6o06maromuii ypox. Ponb
(bM3UKH B aCTPOHOMHH B
SKOHOMMYECKOH,
TEXHOJIOTHYSCKOM, COIMaIbHOM
1 ATHYECKOH cepax
JIeSITeIbHOCTH YelIOBeKa

https://m.edsoo.ru/M\WNJ5CRXYD

63

O6o06maromuit ypok. Posib u
MecTO (PU3MKU M aCTPOHOMHH B

https://m.edsoo.ru/2PFPB28UF

84
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COBPEMEHHOM HAYYHOU KapTUHE
MHpa

64

O6o6maromuii ypok. Posb
(bu3nvecKoit Teopuu B
(bopMHPOBaHHH TIPEIICTABICHUI
0 (hu3HYeCcKOr KapTHHE MUPA

https://m.edsoo.ru/Y29SVPCVR

65

O6o06matomuii ypok. Mecto
(bu3HYeCcKOi KapTHHBI MHPA B
00111eM psiTy COBPEMEHHBIX
€CTECTBCHHO-HAYTHBIX
MPEJICTABICHUN O TPUPOJIE

https://m.edsoo.ru/LKNUIKHZH

66

PesepBHbIil ypok. MarauTtHOe
noJie. DJIEKTPOMarHuTHast

WHAYKIUA

https://m.edsoo.ru/EVMFIQTP6

67

PesepBHbIil ypok. OnTuka.
OCHOBBI CIENUATIBHON TEOpUH
OTHOCHUTEIHHOCTH

https://m.edsoo.ru/ESABJRKS8L

68

Pezepubiii ypok. KBantoBas
¢u3nka. DIeMeHTHl aCTPOHOMUU
1 acTpo(pU3UKU

https://m.edsoo.ru/RARQLVO2]

OBIIEE KOJIMYECTBO YACOB I1O
ITPOTPAMME

68

85


https://m.edsoo.ru/Y29SVPCVR
https://m.edsoo.ru/LKNUIKHZH
https://m.edsoo.ru/EVMFIQTP6
https://m.edsoo.ru/E5ABJRK8L
https://m.edsoo.ru/RARQLVO2J

MPOBEPSEMBIE TPEBOBAHUS K PE3YJbBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJBHOM ITPOI'PAMMBbBI

10 KVIACC

Kox
MPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble npeAMeTHbIE Pe3YJIbLTATHI 0CBOEHHS OCHOBHOM
o0pa3oBaTeIbHOI MPOrPaMMbl CPETHEr0 001Iero 00pa3oBaHMs

10.1

JleMoHCTpHpOBaT, Ha TpUMEpax poJdb W MeCTo (QU3UKH B
(hopMUPOBAaHUM COBPEMEHHOW HAy4HOW KapTHHBI MUpA, B Pa3BUTUHU
COBPEMEHHOM TEXHUKH M TEXHOJIOTUH, B MPAKTUYECKOUN JEATEIbHOCTH
JIFOJICH

10.2

Y4uThIBaTh I'PaHULBl IPUMEHEHUS U3YYEHHBIX (U3NYECKUX MOJIENIEH:
MarepuaibHas TOYKa, WHEpIMalbHAas CUCTEMa OTCYETa, aOCOJIFOTHO
TBEPAOE TEJO, UACAIbHBIN Ia3; MOJEIN CTPOCHUS T'a30B, KUIKOCTEH U
TBEPABIX TE€J, TOYEYHBIM HUIEKTPUYECKUN 3apsAl — IpU PEIICHUH
(bu3nyuecKux 3a1a4y

10.3

Pacno3naBath usmueckue sBieHus (Ipouecchl) U 0OBACHATh UX Ha
OCHOBE 3aKOHOB MEXaHHKH, MOJIEKYISPHO-KHHETHYECKOW TEOPHH
CTPOCHHS BEIIECTBA W  DIEKTPOJMHAMHKH: paBHOMEpHOE U
PaBHOYCKOPEHHOE TPSIMOJMHEHHOE IBWXEHHE, CBOOOJHOE MajcHHE
TeN, JABWKEHHE IO OKPYKHOCTH, HUHEpLUs, B3aUMOJCIICTBUE Tei;
muddy3us, OpPOYHOBCKOE JBWKEHHE, CTPOCHHUE IKHUIKOCTEH W
TBEPIBIX  TeJ, W3MEHEHHE o00béMa Tel TpU  HAarpeBaHUU
(oxmaxJaeHuu), TEIUIOBOE pPaBHOBECHE, HCIapeHUe, KOHICHCAIIHS,
IJIaBJ€HWE, KpUCTAJUIM3alMs, KWIIEHHWEe, BIAXHOCTh BO37yXa,
MOBBIIICHNE IaBJICHUS Ta3a MPU €r0 HarpEeBaHUM B 3aKPHITOM COCYIIE,
CBS3b MEXJAYy MapaMeTpaMH COCTOSIHMSI Tra3a B H30Ipoleccax;
ANIEKTpU3alUs TEJl, B3aUMOJICHCTBUE 3aps/I0B

10.4

OnuceiBaTh MEXaHHMYECKOE JABHKCHUC, HCIIOJIb3YA (bHSPIquKI/Ie
BCJIIMYHHBI: KOOpAWHATA, IIYTh, NEPEMEIICHUE, CKOPOCTh, YCKOPCHUC,
MacCa  T€ia, CcuJia, HUMIIYJIBC  TCJIa, KHHCTUYCECKAsA  SHEPIrusl,
IMOTCHIHMAaJIbHasd OHEPIrUsaA, MCXaHUYCCKasa pa60Ta, MEXaHHUYCCKasAa
MOIIHOCTDb, ITPHU OIIMCAHUHU IIPABUJIbHO TPAKTOBATb (1)I/ISI/I‘IGCKI/II‘/‘I CMBICJI
HCIIOJIb3YEMBIX BCJIIMYUH, HUX 0003HAYEHHUsI U CAMHUIIBI, HaXOAUTb
(I)OpMy.]'ILI, CBA3BIBAOIIUC JAHHYIO (1)I/ISI/IIIGCKYIO BCIIMYNHY C APYTUMU
BCINYHNHaMUN

10.5

OnuceiBaTh U3yYEHHBbIE TEIUIOBbIE CBOWCTBA Tel U TEIJIOBbIE
SBJICHUS, MCHOJb3ys (PU3MYECKUE BEIMYMHBL: JIaBJICHHE Trasa,
TEMIIEpaTypa, CpEIHsAs KUHETUYECKas DHEpPrus XaoTUYECKOIO
JOBUKEHUS MOJIEKYJ, CPEAHEKBAJIpaTH4Has CKOPOCTb MOJIEKYJI,
KOJIMYECTBO  TEIJIOThI, BHYTPEHHssI JHeprus, paboTa Ta3a,
KO3(QGUIMEHT TMOJIE3HOTO JEeWCTBUS TEIUIOBOIO JBUTATENs; INpHU
ONHUCAaHUH MPaBUIBHO TPaKTOBATh ¢buznyeckuit CMBICI
UCTOJIb3YEMbIX BEIMYMH, UX OOO3HAYEHHs W €IUHUIbI, HaXOJIUTh
(opMyIbl, CBSI3BIBAIOIINE JAaHHYIO (PU3UYECKYIO BETUYUHY C APYTUMHU
BEJIMYMHAM

10.6

OnuceIBaTh HU3YUCHHBIC OJICKTPUYCCKUC CBOIMCTBA BEIIECTBA H




JJIEKTPUYECKHE  sIBIEHUS  (IpOIecChl), HUCHONB3Ys  (huznyeckue
BEJIMUYMHBI:  DJEKTPUUECKUH  3apsi,  DJIEKTPUYECKOE  IIOJIE,
HanpspKEHHOCTh  I10JI, MOTEHIUaJ, Pa3HOCTb IOTEHLMAIOB; IPHU
ONMCAaHUH MPABUIIBHO TPAKTOBATH (PU3UUECKUI CMBICI HCIIOJIB3YEeMbBIX
BEIMYMH, WX OO0O3HAUYECHUS ¥ CIUHHIBI, YKa3bIBaThb (OPMYIIBL,
CBA3BIBAIOIIME  JAHHYO  (U3MYECKYI0 BEIMYMHY C JIPYTUMU
BEJIMYMHAMU

10.7

aHAM3UPOBATh (PU3MUYECKHE TMPOLECCHl M  SIBICHHS, HCIOIb3Ys
(u3nvecKkre 3aKOHBI U MPUHLIUIBL: 3aKOH BCEMUPHOTO TsroTeHus, |, 11
u |ll 3axonsl HploTOHA, 3aKOH COXpaHEHUS MEXaHWYECKOH 3HEpIuu,
3aKOH COXpaHEHMs MUMITYJIbCa, IPUHLUI CYNEPIO3ULINN CUJI, TPUHLIUII
paBHOMpaBUsl MHEPLUATBHBIX CUCTEM  OTCU€Ta; MOJIEKYJISIPHO-
KMHETUYECKYI0 TEOPHIO CTPOECHMSI BEIECTBA, ra30Bbl€ 3aKOHBI, CBS3b
CpeIHEeH KUHETHYECKON SHEpPruu TEIUIOBOTO JIBUKEHHS MOJIEKYNI C
aOCOTIOTHOM TeMImepaTypoil, NMEepBbI 3aKOH TEPMOJWHAMUKH; 3aKOH
COXpaHEHMs JJIEKTPUUYECKOro 3apsna, 3akoH KyioHa; mpu 3ToM
pa3nuyaTh CIOBECHYIO (OPMYIMPOBKY 3aKOHA, €0 MaTeMaTH4ecKoe
BBIPAKEHNUE U YCIOBUS (TpaHMIIbI, 00JIaCTH) MPUMEHUMOCTH

10.8

OOBACHATP OCHOBHBIE MPHUHIMIBI JEHCTBUS MAalllUH, NPUOOPOB U
TEXHUYECKUX YCTPOWCTB; pa3iuyaTh yCIOBUS HUX 0€30IacHOro
WCIIOJIb30BAHNSI B IOBCETHEBHOM KU3HU

10.9

Brimomaare OKCIICPUMCHTEI IO UCCIICOO0OBAHUIO q)HSI/I‘-IeCKI/IX SIBJIEHUU U
MIPOIIECCOB C HCIIOJIb30BAHUEM TPSIMBIX M KOCBEHHBIX H3MEPEHUIT; TIpH
stoM (opmyaupoBaTh mpobiemMy (3amady) U THUIOTE3Y Y4eOHOTO
OKCMIEPUMEHTa,  COOMpaTh  YCTAaHOBKY W3  MPEIIOKCHHOTO
000pYyIOBaHUs, POBOIUTH OMBIT M (POPMYIHPOBATH BHIBOIBI

10.10

OcymiecTBiaTh MpsIMbIE W KOCBEHHBbIE HM3MEPEHUS (PU3UUECKHUX
BEJIMYMH; MPHU 3TOM BBIOMpPATh ONTUMAaJbHBIA CIOCOO W3MEpPEHHs U
MCIOJIb30BaTh U3BECTHBIE METO/Ibl OIIEHKU MOTPEIIHOCTEeH U3MEPEHHI

10.11

HccnenoBaTh 3aBUCMMOCTH MeXAY (QHU3NYECKUMHU BEIMYUHAMHU C
UCIIOJIb30BAHUEM TMPSAMBIX HM3MEPEHUI; MpPU 3TOM KOHCTPYHPOBATH
YCTaHOBKY, (HUKCHUPOBATH pPE3YIbTAThl TOJYyYEHHOW 3aBHCHUMOCTH
(u3MUecKUX BETUYHMH B BUJE TaOIUI U IrpaduKoB, JAeIaTh BHIBOABI 10
pe3ylbTaTaM UCCIIECIOBaHM

10.12

CobOmomaTh  mpaBmwiia  0€30MacHOrO  Tpyda HpU  MPOBEACHUU
UCCIIEJIOBAaHU B  paMKax y4eOHOro OKCIEpPUMEHTa, Y4eOHO-
UCCIIEJIOBATENICKOM M TMPOEKTHON AEATEeIbHOCTH C HCIOJIb30BAaHUEM
U3MEPUTENIbHBIX YCTPOUCTB U JTa0OPATOPHOTO 000PYAOBAHUS

10.13

Pematp pacuy€rHble 3aauul ¢ SIBHO 3aJlaHHOW (PU3MUECKON MOJEINbIO,
UCTIONB3Ysl (pU3MYecKre 3aKOHbl W TPUHIUIBI, HAa OCHOBE aHaIn3a
yCIOBUSL  3a/ladydl  BBIOMpaTh  (PU3MYECKYI0  MOJIeNb, BBIICIATH
¢uznueckrue BeNMUYUHBI U (HOPMYIbI, HEOOXOIUMBIE ISl €€ peIlleHus,
MPOBOJIUTH PAcU€Thl U OLEHUBATHh PEATbHOCTH MOJYYEHHOTO 3HAYEHUS
(hu3HUeCKON BEIUMYUHBI

10.14

Pemate Ka4CCTBCHHBIC 3agadyu: BBICTpAanNBATh JOTrn4Y€CKHU
HCTIPOTUBOPCUUBYIO LCIIOYKY paCCY)KI[CHI/Iﬁ C OHOpOfI Ha HM3YYCHHBIC
3aKOHBbI, 3dKOHOMCPHOCTH U (I)I/ISI/I‘ICCKI/IC SIBJICHUA

10.15

Hcnons30BaTh Ipnu  pCHICHUU y‘Ie6HBIX 3aaa4 COBPCMCHHLIC




WH(POPMAIIMOHHBIE TEXHOJIOTUH JUIS TIOHMCKA, CTPYKTYpUPOBAHUS,
UHTEpIpETallMM U MpPEJICTaBICHUs y4EeOHOW U HAy4YHO-IOIYJISIPHOMN
uH(pOpMAINY, TOJYYEHHOW W3 Pa3IUYHBIX MCTOYHUKOB; KPUTHUECKU
aHAIM3UPOBATH NOJTYYaEMYI0 HH(POPMAIHIO

10.16

[IpuBoauTh HpHUMEpHI BKJIaJa POCCUMCKUX U 3apyO€KHBIX YUEHBIX-
(U3MKOB B pa3BUTHE HAYKH, OOBSCHEHHE IMPOIIECCOB OKPYKAIOIIETO
MUpa, B PA3BUTHE TEXHUKU U TEXHOJOTHH

10.17

Hcnonp30BaTh TEOpETHYECKHE 3HAHHS IO (PU3UKE B IMOBCETHEBHOMN
KHU3HU 15 o0ecriedeHns: 0€301MacHOCTH MpU 0OpaIeHnu ¢ IpudopaMu
U TEXHUYECKMMH YCTPOWCTBAaMH, JMJIsi COXPAaHEHHUS 3/I0pOBbI U
cOOJII0ACHNSI HOPM SKOJIOTMUYECKOT0 IOBE/IEHNUs B OKpY KaloLel cpesie

10.18

PaboTarh B rpynmne c BBINOJHEHUEM Pa3IMYHBIX COLMAIBHBIX POJIEH,
IUIaHUPOBATh  pabOTy  TpPyHObl, PpalMOHAJIBHO  pacHpenessTh
00s3aHHOCTH ¥ IUIAHUPOBATh JAESITENbHOCTh B HECTAHJAPTHBIX
CUTyalUsAX, aJE€KBATHO OLECHMBATH BKJIAJ KaXKJOTO W3 YYACTHUKOB
IpYNIbl B peNIEHUE paccMaTpuBaeMon MpoOIeMbl

11 KJIACC

Kon
NpoBepPsieMoro
pe3yabTara

IIpoBepsiemble npeiMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOI
00pa3oBaTe/IbHOM MPOrPaMMBbl CpeHEro 001ero o0pa3oBaHus

111

JleMoHCTpHpOBaTh Ha TpUMEpPax poJib W MeECTO (PU3UKH B
(hopMUPOBaHMHM COBPEMEHHOW HAyYHOW KapTHHBI MUpA, B Pa3BUTHHU
COBPEMEHHOM TEXHUKH M TE€XHOJIOTHI, B IPAKTUYECKON AEATEIbHOCTH
JIIOJIEH, TIEJIOCTHOCTh M €IMHCTBO (PM3MUECKON KapTUHBI MUPa

11.2

V4auTeIBaThH I'paHHUIbI IPUMEHECHUA N3YYCHHBIX (bHSPI‘IeCKI/IX MOI[GJ'ICI\/'Ii
TOYCYHBIN BJIGKTpI/ILIeCKI/Iﬁ 3apsan, AACpHasA MOACIIb aToMa, HYKJIIOHHAas
MOJICJIb aTOMHOI'O Apa IMPHU PCHICHUN (1)I/I3I/IIICCKI/IX 3aJa4

11.3

Pacnio3naBate ¢usnueckue sBiaeHUs (mporecchl) U OOBACHATh MX Ha
OCHOBE 3aKOHOB  JJICKTPOJMHAMUKMA H  KBAaHTOBOH  (pu3HKH:
AJIEKTPUYECKass TPOBOJUMOCTh, TEIUIOBOE, CBETOBOE, XHMHYECKOE,
MarHUTHOE JICUCTBUSL  TOKAQ, B3aUMO/ICHCTBHE MarHuTOB,
AJIEKTPOMArHUTHasl MHAYKIUS, JEHCTBHE MArHUTHOTO TMOJIA Ha
NPOBOJHUK C TOKOM U JBIXKYIIUHCS 3apsi, DJIEKTPOMAarHUTHBIC
KOJICOAHUST W BOJIHBI, MPSIMOJMHEHHOE paclpOCTPAaHCHUE CBETa,
OTpaXeHHE,  MpeJoMIIeHHue,  UHTephepeHIys,  audpakimus Hu
HOJISIPU3AllUsl CBETA, JHUCIIEPCUs CBETa, (POTORIECKTPUYECKHHA IPPEKT
(dotorddekT), cBeToBOEe OaBIEHHWE, BO3HHUKHOBEHHE JIMHEHYATOTrO
CIEeKTpa aToMa BOJOPOJAA, €CTECTBEHHass M  UCKYCCTBCHHas
pPaTOaKTUBHOCTD

114

OnuceIBaTh HU3YUYCHHBIC CBOMCTBa BCIICCTBA (BJ'IeKTpI/I‘{eCKI/Ie,
MAarauTHBIC, ONITUYCCKUEC, IJICKTPUUCCKYIO IMPOBOAUMOCTL PA3JIMYHBIX
CpC)l) U DJICKTPOMArHuTHBLIC  ABJICHUA (HpOLICCCBI), HCIIOJIb3YA
(I)I/I3I/I‘-IGCKI/IC BCJIIMYHHBI: BJICKTpI/I‘-ICCKI/Iﬁ 3apsn, cHhlia TOKa,
QJICKTPUYICCKOC HaIIps’KCHUC, QJICKTPUYICCKOC COIIPOTUBJICHHC,
Pa3sHOCTh IMOTCHIHUAJIOB, 9I[C, pa60Ta TOK4, MHAYKIUSA MAr"HuTHOI'O




nosst, cuna Awmmnepa, cuia JlopeHlla, HWHIYKTMBHOCTb KaTyILKH,
SHEPIUsl WIEKTPUYECKOTO M MATrHUTHOTO IIOJIEH, MEPHOJ U 4acToTa
Kosie0aHu B KOJIeOATeIbHOM KOHTYpE, 3apsijl M CHJIa TOKa B MPOLIECcCe
rapMOHMYECKUX JIEKTPOMArHUTHBIX KoJsie0aHuil, ¢okycHoe
pacCTOSIHHE M OITHUYECKas CWJIA JIMH3bI, IPU ONUCAHUU IIPABHIBHO
TPAaKTOBaTh (PU3MUECKUH CMBICI HCIOJIB3YEeMBIX BEJIHYUH, WX
00O3HAueHWsI W EIWHUIBI; YKa3blBaTh (HOPMYIBI, CBS3BIBAIOLINE
JAHHYIO (PU3HUYECKYI0 BETMYUHY C IPYTUMU BEIMYUMHAMU

115

OnuceiBaTh U3y4ECHHbIE KBAHTOBbBIE SIBJIEHUS U MPOLECCHI, UCIOJIb3YS
¢bu3nyecKkue BEIMYUHBL: CKOPOCTh 3JIEKTPOMArHUTHBIX BOJH, JJIMHA
BOJHBI M YacTOTa CBETa, HSHEPrus U HUMIYJIbC (OTOHA, MEPHUO]
nojypacrnaia, O3HEprusi CBSI3M AaTOMHBIX fJiep; IpPH ONUCAHUU
MPaBUJIBHO TPAKTOBATh (PU3NUYECKHUM CMBICI UCIOJIb3yEMbIX BEJIMYUH,
uX 0003HAYEeHMs] U EOUHMIIBI; YKa3blBaTh (DOPMYJIbI, CBSI3bIBAIOLINE
JaHHYI0 (PU3UYECKYIO0 BEIMYMHY C JPYTUMHU BEIMUMHAMHU, BBIUUCISATH
3HauYeHue (pU3N4eCcKO BEITHMUHUHbI

11.6

AHanmu3upoBath (PU3WYECKUE TIPOLECCHl M SIBJICHHS, HCIOIb3YS
(¢u3uveckne 3aKOHBI W NpUHIUNBL 3akoH Owma,  3aKOHBI
MOCJIEIOBATEILHOTO U TMapajuiebHOIO COEIUHEHUsSI IPOBOHHUKOB,
3aKkoH /[xoyns — JleHna, 3akOH 2J€KTPOMarHMTHOW WHAYKLHH, 3aKOH
MPSIMOJTMHEHHOTO PACTIPOCTPAHEHUSI CBETA, 3aKOHBI OTPAKEHUS CBETA,
3aKOHBI ~ MPEJTOMJIEHUA  CBETa, ypaBHEHHE  OWHINTEWMHA Ui
dboTodddexra, 3aKOH COXpAHCHHS DHEPrud, 3aKOH COXpPaHCHHS
HUMITyJIbCa, 3aKOH COXPAaHEHUsSI SJIEKTPUUYECKOro 3apsla, 3aKOoH
COXpaHEHUsi  MaccoBoro 4ucia, mnocrynarel bopa, 3akoH
paIMOaKTUBHOTO paclaja; TMpu 3TOM pas3iuyaTh CIOBECHYIO
(hOpMYITHPOBKY 3aKOHA, €0 MaTeMaTUYeCKOEe BBIPAKEHHUE U YCIOBHS
(TpaHuIpl, 00J1aCTH) TPUMEHUMOCTH

11.7

OHpeI[e.]'IﬂTB HAIpaBJICHUEC BCKTOpa HWHAYKIIMKM MArduTHOI'O IIOJIA
IMPOBOAHHKA C TOKOM, CHUJIbI AMnepa 1 CHJIBI HopeHua

11.8

Crpoutrb © oONHUCHIBaTH H300pa)KeHHE, CO3JaBAEMO€  IUIOCKUM
3€pKajJIoM, TOHKOU JIMH301

11.9

BBINONMHATE SKCIEPUMEHTHI TI0 UCCIICAOBAHUIO (DU3NYECKUX SIBICHUHN U
IPOIIECCOB C MCIOJB30BAHUEM TPSMBIX U KOCBEHHBIX M3MEPEHHIA; TIPU
3ToM (QopMyIHpOBaTh MpobieMy (3adady) U THUNOTE3Y Y4eOHOro
IKCIIEPUMEHTa,  COOMpaTh  YCTAHOBKY W3  MPEIIOKCHHOTO
000pyI0BaHUs, IPOBOJIUTH OMBIT ¥ (POPMYITHPOBATH BHIBOIbI

11.10

OCYH.[GCTBJ'ISITL IOpsAMBIC W KOCBCHHLIC H3MCPCHUA q)HSHqGCKI/IX
BCIIMYHH, IIpU 3TOM BBI6I/IpaTB ONTUMAJILHBIA CHOCO0 U3MCPCHUA U
HCIIOJIBb30BaThb U3BCCTHBIC MCTO bl OLICHKHU HOFpGHlHOCTeﬁ I/I3MepeHHﬁ

11.11

HccnenoBaTh 3aBUCUMOCTH (PU3MUECKUX BEJIMYMH C UCIOJIb30BAHUEM
OpSIMBIX ~M3MEPEHUM; TpU OTOM KOHCTPYHpPOBaTb YCTaHOBKY,
(GuKCUpOBaTh pPE3YNbTAThl IMOJYYEHHONM 3aBUCUMOCTH (U3NYECKUX
BEJIMYMH B BUJIE TaONUI U rpadUKOB, NeIaTh BBIBOBI [0 Pe3yabTaTaM
VICCIIEJOBAHMS

11.12

Cobmronate mpaBuiia  0€30MACHOTO TpyAa MpH  IMPOBEACHUU
uccieoBaHUM B paMKax Y4eOHOTO OKCIEpUMEHTa, Yy4eOHO-
HCCIIEJOBATEIBCKON M MPOEKTHOM JEATENBHOCTH C MCIOJb30BAaHUEM




M3MEPUTEIBHBIX YCTPOUCTB U 1a00PaTOPHOTO 000PYAOBAHHUS

11.13

Pemate pacu€rHblie 3a7a4d C SBHO 3aJaHHOW (DPU3NYECKON MOJEIbBIO,
UCTONB3ysl (PU3MUECKUE 3aKOHBl M TPUHIMIIBI, Ha OCHOBE aHaIM3a
YCIOBHS  3a/aud  BBHIOMpaTh  (PU3MUECKYIO MOJENb, BBIACIATH
¢u3nveckre BETUYMHBI M (HOPMYIIBI, HEOOXOIUMBIE ISl €€ perieHHUs,
IPOBOAUTH PACUETHI U OLIEHUBATh PEAJIbHOCTH MOJYYEHHOTO 3HAUEHUS
(bU3HUECKON BEIIMUUHBI

11.14

Pemats KAueCTBEHHBIC  3aJa4u: BBICTpanBaTh JIOTUYECKU
HEIIPOTHBOPEUYUBYIO LIENOYKY PACCYKIEHUN C ONOPOM HAa U3y4EHHBIE
3aKOHbI, 3aKOHOMEPHOCTU U (PU3NYECKUE SBJICHUS

11.15

Wcnonb3oBarh mnpu  pemieHud  yuyeOHBIX 3aJad  COBPEMEHHBIE
MH(OPMALIMOHHBIE TEXHOJIOTMM JUIsl TIOMCKA, CTPYKTYpUpOBaHMS,
UHTEpIpeTalii U MpeJCTaBICHUs y4eOHOW W HAay4YHO-TIOMYJISIPHOMN
nH(pOopMalNY, MOJYYEHHON W3 pa3IUYHbIX MCTOYHUKOB; KPUTUYECKU
aHAJM3UPOBATH M0JIy4aEMYI0 HH()OPMALIUIO

11.16

OOBSCHATh MPUHIMIBI JEHCTBUS MAIWH, TPUOOPOB M TEXHUYECKUX
YCTPOMCTB; paszinyaTh YCIOBHUS WX OE€30MaCHOTO WCIOJIb30BAHUS B
MOBCEIHEBHOMN KU3HU

11.17

[IpuBoauTh mpHUMeEpHl BKJIaJa POCCUMCKUX U 3apyOeKHBIX YUEHBIX-
(U3UKOB B pa3BUTHE HAayKH, B OOBSICHEHHE MPOLIECCOB OKPYXKAIOLIETO
MUpa, B pa3BUTUC TCXHUKU U TEXHOJIOTHI

11.18

Hcnonp3oBaTh TEOpEeTHUYECKHE 3HAHHUSA MO (PU3UKE B TMOBCEIHEBHOM
YKU3HU Tl oOecrieueHrs 6€30macHOCTH TTpu OOpaIieH!u ¢ MpuoopaMu
U TEXHHYECKMMH YCTPOWCTBAMH, U COXpPaHCHUs 3I0POBbS U
COOJIIOJICHHSI HOPM SKOJIOTHYECKOTO TIOBEJICHHUSI B OKPY)KAIOIIEH cpefe

11.19

PaGorath B rpymnme ¢ BBHIIOJHEHHEM Pa3IMYHBIX COLUAIBHBIX DPOJIEH,
IUIaHUPOBaTh ~ paboTy  TIpymmbl,  palMOHAIBHO  pacHpeAcssTh
00s3aHHOCTM ¥  IUIAHUPOBATh JIEITENBHOCTh B  HECTaHIAPTHBIX
CUTyallUsIX, aJeKBAaTHO OLIEHUBATh BKJIAJ KaXIOTO M3 YYaCTHHKOB
TPYIIIBI B pellIEHHE pacCMaTpruBaeMoil MpoOIIeMbl




INPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUA

10 KVIACC

Kox
pasjaeina

Kox
MPOBEPAEMOro
3JIeMeHTAa

HpOBepﬂeMble IJIEMEHTBI COACPKAHUS

OU3NKA 1 METOJIbI HAYUHOI'O [IO3HAHU A

11

®usuka — Hayka o npupoae. Hayuneie MeTOabl MO3HAHUSA
OKpyxatomero mupa. Poiib skcmepuMeHTa W TEOpUHM B
MPOIIECCE MO3HAHUS TPUPOJIbL. DKCIIEPUMEHT B (DU3HKE

1.2

MonenupoBanue (U3NYECKUX SIBICHUW U  TPOLIECCOB.
Hayunsle runortessl. @Pu3znyeckue 3aKOHBI M TEOPHH.
['panunel npuMenumocTy pusnveckux 3akoHOB. [TpuHIMN
cooTBercTBUsA. Posib M MecTto ¢Qu3uku B (OpMUPOBAHUU
COBPEMEHHON HAy4yHOM KAPTHHBI MHUpa, B INPAKTUYECKOU
NEeITeIbHOCTH JTIOIEN

MEXAHUKA

KMHEMATHKA

2.11

Mexanundeckoe JIBUKCHUE. OTHOCHUTENBHOCTH
MEXaHW4eCKoro JBHkeHns. Cucrema orcuéra. Tpaekropus

2.1.2

[Tepemenienue, ckopocTh (CpenHsisl CKOPOCTh, MTHOBEHHAs
CKOPOCTb) M YCKOPEHHE MAaTepUaIbHON TOUKH, HX
OPOEKIIMM Ha OCH CcuUcTeMbl KoopauHar. CliokeHue
MePEMEIICHUN U CII0)KEHUE CKOPOCTEH

2.1.3

PaBHOMEpHOE ¥  PAaBHOYCKOPEHHOE  MPSAMOJIMHEUHOE
nBuxkeHue. ['paduku 3aBUCUMOCTH KOOpPAMHAT, CKOPOCTH,
YCKOpEHUS, MyTH U TepeMelIeHIs] MaTepruaibHONH TOUKH OT
BpEMEHU

2.1.4

CBoOoaHOE MmajieHre. Y CKOpeHHue CBOOOTHOTO TaACHHS

2.1

2.15

KpuBonuneliHoe aBukeHue. PaBHOMepHOE JIBU)KEHUE
MaTepUaIbHOW TOYKHU IO OKPY)KHOCTH. YTJIOBasi CKOPOCTb,
JIMHEHHAas CKOPOCTb. [Tepuon H 4yacToTa.
IlenTpocTpemMuTeabHOE YCKOPEHHE

2.1.6

Texuuueckue YCTpOﬁCTBaZ ClInaoMeTp, JBHXXCHHUC
CHapAAO0B, ICITHBIC U PCMCHHBIC IICpCaAavYn

2.1.7

[IpakTuueckue paboTHI. N3mepenne MT'HOBCHHOM
ckopoctH. VccrnenoBaHnue COOTHOLIEHUS MEXAY MYTSIMH,
MPOMJAEHHBIMU TEJIOM 3a TIOCJIENOBATEIbHBIE PaBHbBIC
IIPOMEXKXYTKHA BPEMEHU IIPU PABHOYCKOPEHHOM JBUKEHUU C
HayaJbHOW  CKOPOCTBIO, paBHOM Hymw. HM3ydyenue
JBW)XEHUsI I1IapuKa B BA3KOW KUIAKOCTH. 3yueHue
JBUKEHHS Tea, OPOIIIEHHOTO TOPHU30HTAIBHO

JTMHAMUKA

2.2

2.2.1

IIpuHnun ortHocutenbHocTH l'anmines. IlepBblii  3aKOH
Hprorona. HepuuaibHbIe CUCTEMBI OTCYETA

2.2.2

Macca tena. Cuia. [TpuHIun cyneprnosumnmu cui




2.2.3

Bropont 3axkoH HploOTOHa a1 MarepuanbHOM TOYKU B
uHepuuanbHoil cucreme otrcu€ra (MCO). Tperuit 3akon
HpioTOHA 17151 MaTepUaibHBIX TOYEK

2.2.4

3akoH BcemMupHOro TsaroreHus. Cuna Tsoxectu. llepBas
KOCMHUYECKasi CKOpOoCTh. Bec Tena

2.2.5

Cuna ynpyroctu. 3akoH ['yka

2.2.6

Cuna tpenusi. Cyxoe tperue. Cusa TpeHUs CKOJIbKEHUS U
cwia Tperus mokos. Koaddunument tpenums. Cuia
COTIPOTHBIICHUS NIPH JBUKCHUH TEJIA B KUIKOCTH WU Ta3e

2.2.7

[loctynaTenbHOEe M BpaIIaTENbHOE ABHKEHHE a0COJIIOTHO
TBEPAOIO Tena

2.2.8

MOMEHT CHJIBI OTHOCHTEIBHO OCH BpamieHus. [1inedo cuibl.
Ycnosust pasHoBecus TBEpaoro tena B MCO

2.2.9

TexHuueckue  ycTpOMCTBA: MOJIIMIHUKHA, JBHKCHHE
VICKYCCTBEHHBIX CHYTHHKOB

2.2.10

[IpakTnueckue paboThl. M3yueHue nBumkeHus Opycka IO
HAKJIOHHOW TUIOCKOCTH TIOJ ACHCTBHEM HECKOJIBKHX CHIL
UccnenoBanue 3aBUCUMOCTHU CHIT VIIPYTOCTH,
BO3HUKAKOIIHUX B JeOopMUpYyeMOl TPY)KUHE U PE3HHOBOM
oOpasne, oT BenuuuHBl MX nedopmanum. MccnemoBanme
YCIOBUM pPaBHOBECUS TBEPIOTO TeJla, HUMEKNIIETO OCh
BpallleHUs

2.3

3AKOHbBI COXPAHEHINS B MEXAHHUKE

2.3.1

Hmnynsc MaTepuaabHOM TOYKH, CHCTEMbl MaTE€pPHAITBHBIX
Touek. IMIynbc cHIIbl M U3MEHEHHE UMITyJIbca Tella

2.3.2

3akoH coxpaHeHus wummnyinbca B HMCO. PeakTuBHOE
JIBUKCHHE

2.3.3

PabGora cuisl

2.3.4

MoiHocTs cHIIEI

2.3.5

Kunernueckasi sHeprus marepuaibHOM TOUkd. Teopema o
KUHETUYECKOM SHEPTUUI

2.3.6

[TotenuumanbHas sHeprus. [loTeHnmanpHas sHeprus ynpyro
nedopMupoBaHHO TpyxuHbl. [loTeHnManbHAs SHEPTUS
Tesna BOJIM3M MOBEPXHOCTH 3eMIIH

2.3.7

[ToTeHumaneHble U HEMOTEHIMATBHBIE CUIIbI. CBsA3b PabOTHI
HEMOTEHLIUAIbHBIX CHJI C M3MEHEHHUEM MeXaHU4YeCKOH
SHEPIUU CHCTEMBbI TeJ. 3aKOH COXPAaHEHMsI MEXaHHMYeCKOM
SHEPrUuu

2.3.8

anyrI/Ie 1 HCYIIPYTI'UC CTOJIKHOBCHU

2.3.9

Texanuueckue YCTpOﬁCTBaZ ABHUIKXCHUC PAKCET, BOI[OMéT,
KOTIICp, HPY)KHHHLIﬁ IUCTOJICT

2.3.10

[Ipaktuyeckue pabGoThl. M3ydyeHue CBSI3U CKOpPOCTEH Ten
npu Heynpyrom ynape. MccnenoBanue cBs3u pabOThI CHIIBI
C U3MEHEHUEM MEXaHUUYECKON YHEPTHH TENa

MOJIEKYJIAIPHAS ®U3NKA 1 TEPMOJMHAMUKA

3.1

OCHOBBI MOJIEKVJIIPHO-KUHETUYECKOW TEOPUM
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OCHOBHBIE ~ TIOJIOKEHHS  MOJICKYISIPHO-KHHETHYECKOM
teopun. bpoyHoBckoe nBmxenue. duddysus. Xapakrep
JIBVDKCHUS M B3aMMOICHCTBHS YaCTHUI] BEIIECTBA

3.1.2

Mopenu CTpoeHHus ra3oB, JKUIKOCTEH W TBEPABIX TEI H
00BsICHEHHE CBOJMICTB BEIIECTBA HA OCHOBE DTUX MOJIEIEN

3.1.3

Macca wmonekyn. KonmvectBo BemectBa. IlocTosiHHas
ABoraapo

3.14

TemmoBoe paBHOBecue. Temmeparypa U €€ U3MEpEHHUE.
[IIxasra remneparyp Lenscus

3.15

Mogens  upeansHoro raza. OCHOBHOE  ypaBHEHHE
MOJIEKYJIIPHO-KUHETHYECKON TEOPUH WIEAIbHOTO ra3a

3.1.6

AOcomoTHass ~ TeMieparypa  Kak ~ Mepa  CpeaHeu
KWHETHYECKOW SHEPTHH TEIUIOBOTO JIBUKEHHUS YacTHI] Ta3a.
[IIxasra remneparyp KenbBuHa

3.1.7

VYpasuenne Knaneitpona — Menneneea. 3akon JlaibToHa

3.18

l'azoBbpie 3akoHbl. M3ompouecchl B HACAIBHOM Tra3e C
IIOCTOSSTHHBIM KOJIMYCCTBOM BCIICCTBA. I/ISOTepMa, I/I3OXOpa,
n3obapa

3.1.9

TexHudeckne ycTpoicTBa: TepMOMETp, bapoMeTp

3.1.10

[IpakTnueckue paboTel. M3MepeHne wmacchbl BO3lIyxa B
KJIacCHOM koMHate. lccrenoBaHue 3aBUCUMOCTH MEXITY
IIapaMeTpaMy COCTOSIHHS Pa3pesKEHHOTO rasa

3.2

OCHOBbI TEPMOJMHAMMNKU

3.2.1

TepMonuHamuyeckass cucrema. BHYTpeHHsIsI SHeprusd
TEPMOJIMHAMHYECKON CUCTEMBI M CITIOCOOBI €€ U3MEHEHUS

3.2.2

KonnyecTBo TeruoTel u paboTa. BHyTpeHHsss »Heprus
0JIHOATOMHOTO MJICAJIbHOTO Ta3a

3.2.3

BI/I,Z[BI TCIUIONEpEaadYu: TCEIIOMPOBOJHOCTb, KOHBCKIIMA,
HN3IY4YCHHUC. TenmoéMKOCTh Tena. YIICJ'IBHaH TEMI0EMKOCTh
BCIIIECTBA. Pacuér KOJIM4YECTBAa TCIIJIOTHI IIpu
TCILIONEpCaAadC

3.2.4

IlepBbIii 3akOH TepMOJUHAMUKHU. [IpuMeHeHue nepBoro
3aKOHA TEPMOJMHAMHUKH K wu3ompoueccam. ['paduueckas
UHTepIpeTanus paboThl ra3a

3.2.5

TeruoBbie MamuHbl. [IpUHIKINBI  EHCTBUS  TETIOBBIX
mamvH. [IpeoOpa3zoBaHus SHEPrUM B TEIJIOBBIX MaIlWHAX.
Koaddunuent mnonesnoro nevicteus (manee — KIIJI)
ternoBoil mamnHbl. [{ukn Kapuo u ero KI1/]

3.2.6

Bropoii  3akOH  TepMOIMHAMUKH. Heo6parumocts
mpoueccoB B mpupone.  TemioBble  JBUTATEIH.
DKoJI0rn4ecKre NpoOIeMbl TEII0HEPTEeTHKH

3.2.7

Texanuueckue YCTpOﬁCTBaZ JABHUI'aTCJIb BHYTPCHHCTO
CTOpaHus, OBITOBOM XOJIOJUJIBHUK, KOHAUIUOHCD

3.2.8

[IpaxTueckue paboTHI. N3mepenne yIEIbHOU
TEMII0EMKOCTH

3.3

AT'PETATHBIE COCTOAHMA BEIIIECBA. ®A30BBIE IITEPEXO/IbI




[Tapoobpa3oBanue u koHIeHcalMs. Mcrnapenue U KUmeHue.

3.3.1 YaeneHas ~ TemuoTa  MapooOpa3oBaHHS.  3aBUCHMOCTH
TEMIIEpaTyphl KUTICHUS OT JIaBIICHUS
332 AOcCoNIOTHAasT W OTHOCHUTENIbHAs BJIAXKHOCTh BO3/yXa.
e Hacspiennsii nap
TBépnoe Ttenmo. Kpucramnmueckue u amopQHble Tena.
3.3.3 AHu30TpOIUs CBOMCTB KpUCTAIOB. JKHUIKHME KpUCTaJLIBI.
CoBpeMeHHbIE MaTepuabl
334 [lnaBnenre W KpuCTaUIM3alUs. YJAenbHas  TEIJoTa
o raBiaeHus. Cyonumans
3.3.5 YpaBHeHUE TEIIOBOrO OalaHca
TexHuyeckue yCTpOMCTBA: TUTPOMETP U IMCUXPOMETP,
336 KQJIOPUMETP, TEXHOJOTHH  TIONyYeHHsS COBPEMEHHBIX
e MaTepuaioB, B TOM 4WCIE€ HaHOMATepuaioB, U
HAHOTEXHOJIOTUH
3.3.7 [IpakTnueckue padbotel. M3MepeHue BlIaXXHOCTH BO3ayXa
4 OJIEKTPOJIMHAMUKA
DOJIEKTPOCTATUKA
411 OnexTpu3anusl Teln. OJEeKTpudeckuil 3apsan. JIBa Buma
o ANIEKTPUYECKHUX 3apsiI0B
412 [TpoBOAHWKH, AUATEKTPUKH U TTOTYITPOBOHUKN
4.1.3 3aK0H COXpaHEHUS ANEKTPUIECKOTO 3apsiaa
414 B3anmoneiictBue 3apsiioB. 3akoH Kymona
DnekTpuyeckoe Tmose. HanpspkEHHOCTh  AIIEKTPHYECKOTO
4.15 noys. [lpuHmun cyneprno3unuu. JluHUM HanpsHKEHHOCTH
ANEKTPUYECKOTO MOJIS
416 PaGora cun snekrpoctatnyeckoro mois. Ilorenuwmarn.
4.1 o PasnocTh noreHmanos
417 [IpoBoguuku  u TUDIIEKTPUKU B MOCTOSIHHOM
o AJIeKTpUYecKoM mosie. JIudnexTpuueckas MpOHUIAEMOCTh
DIIEKTPOEMKOCT. Konpnencarop. DIIEKTPOEMKOCTh
4.1.8 IUIOCKOTO  KOHJIEHCATOpa. DHeprust  3apsLKEHHOTO
KOHJICHCATOPa
Texnuyeckne ycTpOMCTBA: AIIEKTPOCKOI, D3JIEKTPOMETD,
419 ANEKTPOCTaTHYECKAs 3aIluTa, 3a3eMIIeHHe
o ANEKTPONPUOOPOB, KOHJECHCATOP, KCEPOKC, CTPYHHBIH
IPUHTEP
41.10 [Ipaktuyeckue pabGotbl. M3mepeHue 3IEKTPOEMKOCTH
o KOHJIEHCATOpa
[NOCTOAHHBIN SJIEKTPUUYECKNU TOK. TOKU B PA3JIMYHbBIX
CPEJIAX
4. 421 VYcnoBust CylecTBOBaHMS IOCTOSHHOTO 3JIEKTPHUUYECKOTO
' o toka. Ucrounuku Toka. Cuina toka. [locTtosHHbIN TOK
4.2.2 Hanpspkenne. 3akon Oma ai1s ydacTka Lienu
4.2.3 DNEKTpUUECKOE CONIPOTHBIICHUE. Y nenpHOE




CONPOTHUBJICHUC BEIICCTBA

424 [locnenoBarensHoOE, napajuiesIbHOE, CMEIIaHHOE
o COCIMHEHUE NIPOBOJHUKOB
4.2.5 Pabora snexrpuueckoro Toka. 3akon Jxoyms — Jlenna
4.2.6 MOUTHOCTH JEKTPUUYECKOTO TOKA
anekTpoaBmwxkymas cwia (nanee — O3/IC) u BHyTpeHHee
4.2.7 CONPOTHBIIEHUE MCTOYHUKA TOKA. 3akoH OMa Juisd MOJHOU
(3aMKHYyTOM) AnekTpuueckoit nemnu. KopoTkoe 3aMbIkanue
DNEeKTpOHHAss  MPOBOAUMOCTh  TBEPABIX  METAJIIOB.
4.2.8 3aBUCHMOCTH COMPOTHUBIIEHUS METAUIOB OT TEMIEPATYPHI.
CBepXIIpOBOIUMOCTD
429 OnexTpuueckuil Tok B Bakyyme. CBOMCTBa 3J€KTPOHHBIX
o ITY4KOB
[TonynpoBogHUKH. CoOcTBeHHas 51 MpUMeCHast
4.2.10 IPOBOAMMOCTh  MOJIypoBOAHUKOB.  CBoiictBa  p-n
niepexoja. [loympoBoIHUKOBBIE TPHOOPHI
4911 DIIEKTPUYECKUM TOK B AJIEKTPOJIUTAX. DJIEKTPOIUTHYECKAS
o JUCCOTHAITNS. DIIEKTPOIIN3
OnekTpuyecknii TOK B ra3zax. CaMOCTOSTENbHBIH W
4.2.12 HECaMOCTOSTETbHBII pasps. Paznuunbie THTIBI
caMoCTOsITeNbHOrO paspsana. Mosnus. [1lmazma
TexHuueckue  yCTpOWMCTBA:  amMIlepMETpP,  BOJBTMETD,
peocTaT, MCTOYHUKH TOKAa, JJIEKTPOHArpeBaTEIIbHBIC
4.2.13 pUOOPHI, DIIEKTPOOCBETUTEIbHBIC MNPUOOPHI, TEPMOMETP
CONIPOTHBIICHUS, BaKyyMHbIM JHOJ, TEPMHUCTOPBI H
(boTOPE3UCTOPHI, NOTYIPOBOTHUKOBBIN AHO], FAJIbBAHUKA
[IpakTtrnueckue paboTHI. N3yuyenune CMELIaHHOTO
4214 COCIMHEHUS PE3UCTOPOB.
o N3mepenne DJIC uCTOYHMKA TOKAa M €r0 BHYTPEHHETO
conpoTtuiieHus. Habmonenue anextpoinsa
11 KIIACC
Kox Konx
NPoBEePSIEMOro IIpoBepsiemble 371eMeHTBI COAEPKAHUS
pasnena
3JIEMEHTAa
4 OJIEKTPOJIMHAMUKA
MAT'HUTHOE TIOJIE. DJIEKTPOMAT'HUTHA A MHAYKIWA
431 [TocrositHHble MarHuThl. B3auMmopeicTBME MOCTOSHHBIX
o MarHuTOB
43 MarautHoe moJsie. Bexkrop  MarHMTHOM — MHIYKLUH.
432 [Ipuanun cynepno3uuuu. JIMHUM MAarHUTHOW WHIAYKLUH.
e Kaptuna nuHuii MarHUTHOW WMHAYKLIMH MOJSI MOCTOSIHHBIX
MarHuTOB
4.3.3 MarnuTHoe 1ojie MPOBOJHUKA ¢ TOKOM. KapTuHa nuHUi




noJia  JJIWHHOI'O M[pAMOro IpPOBOJHHUKA W 3aMKHYTOI'O
KOJIbLICBOI'O IMPOBOAHMKA, KATYIKM C TOKOM. OneIT
Opcrena. BzanMoaeiictBre NpoBOAHUKOB C TOKOM

4.3.4 Cuiia Amriepa, €€ MOIylb ¥ HallPaBJICHHUE
Cuna Jlopenna, e€ Moaynbp W HampaBieHHe. [[BukeHue
4.3.5 3apsUKCHHOM 4acTHUIBI B OJHOPOAHOM MAarHUTHOM IIOJIE.
Pa6ora cuibl JlopeHia
4.3.6 SIBJICHHE AIEKTPOMArHUTHOW WHIYKIIUN
437 IToTok BeKTOpa MarHUTHOW MHIYKLIMHU
438 OAC wuHaykuuu. 3aKOH OHIIEKTPOMATHUTHOW WHAYKIUU
®dapanes
BuxpeBoe osnexkrtpuueckoe moine. IJC uWHAYKIUH B
4.3.9 IPOBOJHMKE, TBUXKYIIEMCS MOCTYNATEIbHO B OJHOPOJHOM
MarHUTHOM T10JIe
4.3.10 [TpaBusio Jlenma
4311 NuanyktuBHOCTE.  fIBIEHME  CaMOMHIYKIIUH. S/C
CaMOWHTyKIIHH
4.3.12 DHeprusi MarHUTHOTO NOJIsl KATYIIKU C TOKOM
4.3.13 DNEKTPOMArHUTHOE TI0JIC
Texnuueckne  yCTpoiicTBa:  IOCTOSHHBIE  MAarHHTEHI,
4.3.14 AJIEKTPOMATHUTHI, AJIEKTPOBUTATETb, YCKOPHTEIH
AIIEMEHTApHBIX YaCTHUI, UHAYKIIMOHHAS [1€Yb
[Ipaktnueckue paboThl. V3yueHWe MarHUTHOTO TOJIS
4315 KaTylIKu ¢ TOKoM. MccnenoBanue AEHCTBUS MOCTOSTHHOTO

MarHura Ha pamMKy c TokoM. lccrnenoBaHue sBIeHUs
AJIEKTPOMArHUTHOM MHIYKIIUU

KOJIEBAHM 1 BOJIHBI

5.1

MEXAHUYECKHUE U SJIEKTPOMAI'HUTHBIE KOJIEBAHUSI

5.1.1

KonebarensrHasgs  cucreMma. CBoOoauble  KoyicOaHWUs.
["apmonnueckue kosebanus. [lepuo, yactora, aMIUIATYyaa
1 (haza xoseOaHui

5.1.2

[IpyxunHHbIi MassTHUK. MaTeMaTHYECKU MasiTHUK

5.1.3

YPaBHeHHe TapMOHHUYCCKUX Konebanuii. Kunemaruueckoe
n JMHaAaMHUYCCKOC OIIMCAaHHUC KoJ1e0aTeIbHOTO JABHMKCHU A

5.1.4

[IpeBpaieHue sHEepPruu Mpu TapMOHUYECKUX KOJIEOAHUSX.
CBsi3b aMIUTUTYAbl KOJNEOAHWW HCXOJHOW BEIMYHMHBI C
aMIUTMTYIaMU KoJiebaHu €€ CKOPOCTU U YCKOPEHHUS

5.1.5

KoneGarenbubiit koHTYp. CBOOOJHBIE 3JIEKTPOMArHUTHbIE
KoJe0aHus B HUJCAIBHOM  KOJeOaTeNTbHOM  KOHTYpE.
AHanorus MexxJ1y MEXaHUYECKMMH U IEKTPOMarHUTHbIMU
kosiebanusiMu. Popmyna TomcoHa

5.1.6

3aKOH COXpaHEHUsS PHEPTUU B HUJICATHHOM KOJIeOaTEIbHOM
KOHTYpE

5.1.7

BBIHY)KJIGHHLIG MEXaHMYeCcKne KojecOanus. Pe3oHaHc.
Pe3onancnas KpHBasl. BBIHY)KI[CHHBIG SJICKTPOMATHUTHBIC




KoJieOaHus.

5.1.8

Ilepemensbiil TOK. CUHYCOUJAJIbHBIN IEPEMEHHBIN TOK.

5.1.9

MOH_[HOCTB MEPpEMECHHOT'O TOKa. AMHJII/ITYIIHOG u
HeﬁCTBYIOIHCC SHAYCHUC CUJIbI TOKA U HAIIPSHKCHUSA

5.1.10

Tpauncdopmarop. [IpousBoacTBo, nepenava u noTpedieHne
EKTPUYECKON DHEPrUM. OKOJIOTUYECKUE PHUCKH IIpU
MPOU3BOACTBE  3JEKTpUYEeCKOW  sHepruu.  KynbpTypa
VICII0JIb30BAHUS JIEKTPOIHEPTUH B IOBCEIHEBHOM KU3HU

5.1.11

Texuuueckne ycTpoicTBa: ceiicMorpad, >IEKTPUUIESCKUI
3BOHOK, JINHHUU DJIEKTPOIIepenay

5.1.12

[IpakTnueckue pabGoTsl. MccienoBaHue 3aBUCHMOCTH
nepuojia MajbIX KojieOaHU Tpy3a Ha HUTH OT JJIMHBI HUTH
U Macchl rpysa. MccinenoBanue nepeMeHHOro TOKa B LIENU
U3  MOCIENOBATEIbHO  COCOUMHEHHBIX  KOHICHCATOPA,
KaTYIIKH U PE3UCTOPA

MEXAHMYECKHNE U SJIEKTPOMAI'HUTHBIE BOJIHbI

MexaHn4eckrue  BOJIHBI, YCJIOBHS  PacCHpOCTPAHEHUS.

521 [Iepnon. CkopocTe pacnpoCTpaHEHHWs] M JUIMHA BOJIHBI.
[Tomepeunsie ¥ MPOAOITHHBIE BOJHBI
5.2.2 WnTepdepenims u qudpaxims MEXaHHYECKUX BOJIH
523 3Byk. Ckopocth 3Byka. ['poMKocTh 3Byka. BeicoTta TOHA.
o TemOp 3ByKa
ONEeKTpOMarHUTHBIE  BOJIHBL.  YCIOBUSL  H3Iy4EHHUS
5.24 JJICKTPOMArHUTHBIX ~ BOJH.  B3auMmHass ~ opueHTanus
BEKTOpOB E, B 1 v B 37IeKTpOMarHuTHOM BOJTHE B BAaKyyMe
5.2 CBolicTBa  BJEKTPOMArHUTHBIX  BOJIH: OTpaKEHUE,
5.2.5 npesioMJIeHUe, Mospu3anus, Tudpakius, HHTepdepeHITUsL.
CKOpOCTb 3JIEKTPOMArHUTHHIX BOJIH
526 [lIxana 3JIEKTPOMAarHUTHBIX BOJIH. [Ipumenenue
o JJIEKTPOMArHUTHBIX BOJIH B TEXHUKE U OBITY
507 [TpuHUMIIBI paAMOCBA3M U TeleBUACHUS. Paauonokanus.
o DNIEKTPOMarHUTHOE 3arps3HeHUE OKPY)KAIOIIen CpeJibl
Texuudeckne yCcTpOWCTBA: MY3bIKAIbHbIE HHCTPYMEHTHI,
528 yIbTPa3BYKOBasi JAMAarHOCTUKA B TEXHUKE U MEIHIIMHE,
o panap, paguonpuéMHUK, TEIEBU30p, aHTEHHa, TenedoH,
CBY-neun
OIITUKA
531 [IpsimonuHelHOe pacnpoCTpaHEHUE CBETa B OJHOPOJHOM
o cpexe. JIyu cBera
539 Otpaxenue cBera. 3akoHbI OTpaxkeHus: cBera. Iloctpoenue
53 - M300pKEHHH B IIIOCKOM 3epKajie
' 533 [lpenomnenne  cBeta.  3akoHbI  TPEJIOMJIEHUS.  CBETA.
o AGCOTIOTHBIN NOKa3aTesb NPEJOMIICHHS
534 [NomHoe BHYTpeHHee oTpaxkeHue. [IpeenbHbIi yros MoIHOTo
o BHYTPEHHETO OTPAKECHHUS
5.3.5 Jucnepcus ceera. CinoxHbIi coctaB 6enoro csera. L{ser




CoOuparomue U paccewBaromue JTUH3bL. TOHKas JHH3A.
DOKYCHOE PacCTOSTHUE M ONTHUYECKAs CUJIa TOHKOW JIMH3BI.

5.3.6 [MocTpoenne  wm300pakeHudd B coOHWparomux U
pacceuBaromux auH3ax. dopmMyna TOHKOW  JIMH3BI.
VYBennueHue, 1aBacMoe JMH30HM
5.3.7 [Ipenenbl TpUMEHMMOCTH F€OMETPUYECKON ONTHKH
Wntepdpepennmst  cBera.  KorepeHTHbIE  MCTOYHHKH.
538 VYcnoBusi HaONIOIEHUST MAaKCHMyMOB H MHUHUMYMOB B
e UHTEpPEPEHIIMOHHONH KapTUHE OT JBYX CHH(]A3HBIX
KOT'CPEHTHBIX HCTOYHHKOB
Hudpaxkuus cseta. Judpakunonnass pemérka. YcioBue
5.3.9 HAONIOJICHUSI  TJIABHBIX ~MAaKCUMYMOB TIpH  TQJICHUU
MOHOXPOMATHYECKOTO CBETA Ha AU(PPAKITMOHHYIO PEHIIETKY
5.3.10 [Tonsipuzanus cBeta
TexHuueckre YCTpPOWCTBA: OYKH, Jyma, ¢oToarnmapar,
5.3.11 MPOEKIMOHHBIN anrapar, MHKPOCKOTI, TEJIECKOII,
BOJIOKOHHAS OTITHUKA, JUPPAKITUOHHAS PEIMIETKA, TIOJISIPOH]T
[IpakTrnueckue paboTHI. N3mepenue IOKa3aress
5.3.12 npenomieHus. VcciaemoBaHnue CBOWCTB HM300pakeHUH B
nuH3ax. Habmonenue nucnepcun cpera
DJIEMEHTHI CITEIITMAJIBHOU TEOPMM OTHOCUTEJIBHOCTU
I'paHunbl  TPUMEHUMOCTH  KJIIACCMYECKOM  MEXaHMKH.
6.1 [TocTynaTel TEOpPHUH OTHOCUTEIBHOCTH: HHBapUAHTHOCTH
' MOJAYJsE  CKOPOCTM CBe€Ta B  BaKyyMme, MPUHLHII
" OTHOCHUTEJIbHOCTH DWHINTEHHA
6.2 OTHOCUTEIHHOCTD OJHOBPEMEHHOCTH. 3amemieHue
' BPEMEHH U COKpAIllEHUE JJTHHBI
6.3 DHEprus U UMITYJIbC CBOOOTHOM YaCTHUIIbI
6.4 CBsi3b MacCchl C DHEPruedl W HMIYIbCOM CBOOOJHOMN
' YacTULIBl. DHEPTHUs OKOsI CBOOOJHON YaCTHUIIBI
7 KBAHTOBAS ©OU3UKA
OJIEMEHTBI KBAHTOBOU OIITUKUA
211 ®ortonsl. Dopmyna Ilnanka cBa3u sHEpruu poToHA C €ro
o 4acTOTOW. DHeprus u uMnynbc GoToHa
71.2 OtkpeiTue u uccienoBanue Gorordpdekra. OnbiTer A.T.
o CroneroBa. 3akoHbl hoToddhdekra
7.1 71.3 VYpaBHenne OunHmTelHa i (Gotodddekra. «KpacHas
o rpanuna» Gorospdexra
7.1.4 JlaBnenue cera. OnbiTel [1.H. JIeGeneBa
7.1.5 XHMMHYECKOE JIEHCTBUE CBETA
716 Texuudeckne ycTpoiicTBa: (oTOdMEMEHT, (OTOJATUHK,
o coJiHe4yHasi OaTapesi, CBETOINO]T
CTPOEHUE ATOMA
7.2 791 Monens atoma Tomcona. OnbiTsl Pesepdopaa mo

HCCJICTOBAHHUIO CTPOCHUA aTOMaA. HJIaHCTapHa}I MOACIIb




aToMa

7.2.2

[Moctynarer bopa. M3nyuenue u normomieHue (GOTOHOB MIPH
IepexoJie aToMa C OJHOIO YPOBHSI SHEPrUM Ha JIPYIrOW.
Bunel cnekrpoB. CnekTp yYpOBHEW SHEpruM aroma
BOJIOpOAA

7.2.3

BonnHoBeie cBoiicTBa yactuill. Bomubl ne  bpoits.
KopnyckynsipHO-BOIHOBOM JyalI3M. Judpaxams
JJIEKTPOHOB HA KPUCTAILIAX

7.2.4

CrioHTaHHOE U BBIHY)KJICHHOE H3JIy4Y€HHE. Y CTPOWCTBO U
OpUHIUN paboTHI Jla3epa

7.2.5

TexHuueckue  yCTpOMCTBA:  CHEKTPAIbHBIA  aHAJIU3
(cexkTpockom), Jiazep, KBAHTOBBIA KOMITHIOTED

7.2.6

[IpakTnueckue pabotel. HaGmionenue  nMHEHYATOro
CIIEKTpa

7.3

ATOMHOE AJ1PO

7.3.1

Metonpl HaOMIOEHUST W PErUCTpallMM  AJIEMEHTapHBIX
YaCTHII

7.3.2

OtkpeiTHe pammoaktuBHOCTH. OmbiTel Pesepdopraa 1o
OTIPEJICICHNI0  COCTaBa  PAJMOAKTUBHOTO  HM3JIYYCHHS.
CroiictBa anb(da-, Oera-, raMma-usnydeHus. Brusaue
PaINOAKTUBHOCTH Ha KUBBIE OPTaHU3MBbI

7.3.3

OTkpeITHE TPOTOHA M HEUTpoHA. HykioHHast Mozaens sapa
['eitzenbepra — MBanenko. 3apsa siapa. MaccoBoe 4YuCIo
sanapa. 3oTomnsl

7.3.4

Anbda-pacnaz. DJIEKTPOHHBIH W TIO3UTPOHHBIN OeTa-
pacnaa. ['amma-u3nydeHue. 3aKOH  PaJUOAKTUBHOTO
pacnana

7.3.5

DHeprust CBA3HM HYKIOHOB B snpe. Snepubie cuibl. [ledekr
MAacchbl apa

7.3.6

Snepueie peakiuu. Jlenenre u CMHTE3 sSAep

7.3.7

Snepubiii peaktop. Tepmosimepnsiii cuaTe3. [Ipobiembr u
NEPCIEKTUBBl  SIIEPHOM  DHEPTeTUKU.  IDKOJOTHYECKUe
ACTEKTHI AJIEPHON YHEPTETUKH

7.3.8

aﬂeMeHTapHLIe YaCTHUIIbI. OTKpBITI/Ie IMO3UTPOHA.
CDYH,Z[aMCHTaJ'ILHLIe B3aMMOJCUCTBUS

7.3.9

TexHuuecKHe YCTPOWCTBA: J03UMETP, Kamepa BuibcoHa,
SIIGPHBIN peakTop, aToMHasi boMOa

7.3.10

[IpakTuyeckue pabotel. MccnenoBanue TpekoB yacTull (110
TOTOBBIM (oTorpadusim)

OJIEMEHTBI ACTPOOU3NKU

8.1

Bun 3Bé3anoro ne6a. Co3Be3aus, sipkue 3BE3/bI, TUIAHETHI,
UX BUOIUMOE JIBHKEHUE

8.2

Conneunas cucteMa. [lmaneTsl 3eMHOM rpyHIibl. IImaneTsI-
TUTaHTBlI U HUX CIYTHUKH, KAPJIHUKOBBIC IIJIAHCTHI. Maisie
tena COIHEYHON CHCTEMBI

8.3

Comnniie, potochepa u atmocdepa. CoslHeUHast AKTUBHOCTh




8.4

Wcrounnk sHeprun CosHua U 3BE31

8.5

3BE3/1bI, UX OCHOBHBIC XapaKTEPUCTUKU: Macca, CBETUMOCTD,
pagMyc, TeMmIiieparypa, HX B3auMOCBs3b. Jluarpamma
«CTICKTPAJIBHBIA KJIAaCC — CBETUMOCTBY». 3BE3/bI TJIABHOM
HOCJIEA0BATENbHOCTU. 3aBUCUMOCTh «Macca — CBETUMOCTBY
JUIs1 3BE3]1 ITIABHOM MOCIIE0BATEILHOCTH

8.6

Buytpennee CTpOCHUE 3BE3 . CoBpemMeHHbIe
MIPEJCTABICHUS O TIPOUCXOXKACHUU 1 3BOIOIMU COTHIIA U 3BE3]L.
Jrarbl JKU3HN 3BE3]

8.7

Mneunsiit  Ilyte — Hama Tanaktuka. CnupanbHas
CcTpykTypa ['aylakTuKu, pacnpeneneHne 3B€3/1, ra3a U MbLUIH.
[Tonoxxenue u nwkenne Connna B [Namaktuke. [lnockas u
chepudeckas Mo CUCTEMbI [ aJakTUKI

8.8

Tunbel ramaktuk. Paagvoranaktuku u KBasapbl. YEpHble
JBIPBI B SIAPAX TAIAKTUK

8.9

Bcenennas. Pacmmpenue Bceenennoil. 3akon XaO6ma.
Paz6eranmne ramaktuk. Bo3pact u paamyc Bcenennoi,
Teopus bonbioro B3psiBa. Moaens «ropsdeil BeenmeHHON.
PennkroBoe n3nydeHne

8.10

MacmitabHast crpykrypa Bceenennoil. MeraranakTuka.
Hepeménnbie mpo6iieMbl acCTpOHOMHUHU




YYEBHO-METOANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O TIPOLECCA
OBS3ATEJIBHBIE YYEBHBIE MATEPUAJIBI IS YYHEHUKA

» @usuka. 10 knacc. Mskumes I'.4., byxosues b.b., Corckuit H.H.; nox
penakmueit [lapbentreBoit H.A. AkninonepHoe obimectBo «M3natenbeTBo
«IIpocsemenue»

» @usuka. 11 knacc. Msxuiues I'.4., byxosues b.b., Hapyrun B.M.; nox
penakuueit [lapbentreBoit H.A. AkiimonepHoe obmectBo «M3naTenscTBo
«IIpocsemenue»

METOANYECKHUE MATEPHAJIBI JJI1 YUUTEJIA

HupOopManOHHO-METOIUIECKOE MUCHMO 00 0COOEHHOCTSX MPEMOIaBaHuUs
yueOHoro nmpeamera «dusnka» B 2025/2026 yuaeoHoM roay https://edsoo.ru/wp-
content/uploads/2025/08/fizika.pdf

Mertoaudeckne peKOMEHIAIMU 110 CO3/IaHUIO KJIACCOB TEXHOJIOTUUECKOTO U
€CTEeCTBEHHO-HAYYHOT'0 MPO(UIICH U KITACCOB C YIIyOJICHHBIM U3yYeHUEM
MaTeMaTHKHU, (PU3UKU, XUMUHU, OMOJIOTHH B 00I11e00pa30BaTEILHbBIX
OpraHU3aIUsAX C UCIOIb30BaHUEM UHPPACTPYKTYPHI, CO3JJAHHON B paMKax
HaIMoOHaNIbHOTO MpoekTa «O0pa3zoBanue» (KBanrtopuymsl, IT-kyOsl, Touku
pocta u ap.) (2025 r.) https://edsoo.ru/wp-
content/uploads/2025/09/mr_sozd_klassov_tehnol_i_en_profilej 2025.pdf

Metoandeckue pekoMmenaanuu. Opranusaius 3aumoaericteus “Illkona — By3
— npennpusatue” (2025 r.) https://edsoo.ru/wp-
content/uploads/2025/09/mr_sh_v_p_2025.pdf

Metoauueckue peKOMEHIAMU M0 U3YYEHUIO TeMbI «I10CTOAHHBIN
AIICKTPUYECKHUI TOK» B MIKOJIBLHOM Kypce dhu3uku (2024r.) https://edsoo.ru/wp-
content/uploads/2025/02/mr_fizika p e t.pdf

YyebHo-MeToIMUecKoe 00ecTieueHHE TTPOIIECCOB MPENOIaBaHUs XUMHUH,
Oouosioruu, GU3MKH HA YPOBHAX OCHOBHOT'O OOIIEr0 M CPETHETO OOIIEro
06pa3013aH1/1;1 C BKIIFOYCHHUCM JOIIOJIHUTCIbHOI'O HHKCHCPHOI'O KOMIIOHCHTA
(2024r.) https://edsoo.ru/wp-
content/uploads/2025/02/umo_dop_inzhenernyj_komponent.pdf

Konrekcrapie 3amaun. 3aganus kK yaeOHomy Kypcy «Dusmuka» (2024 r.)
https://edsoo.ru/wp-content/uploads/2025/01/kz fizika 2024.pdf

U ®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCHI CETU
HUHTEPHET

OU3UKOH JIAB https://physicon.ru/eor-list/4-fizika

BUBJIMOTEKA IOK https://Mounypoku.pd/
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