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OdenepanbHas paboyas mporpamma 1o ydeoHomy mnpeamery «Duszukay (6a30BbIN
ypoBeHb) (mpeameTHas o0nacth «EcTecTBeHHO-HaydHBIC MPEIMETH») BKIIOYACT
MOSICHUTEIIBHYIO 3aMMUCKY, COACp)KaHUe O0yUYeHU s, INTAHUPYEMbIE PE3YJIbTaThl OCBOEHUS
IPOrPaMMBI 110 HU3HKE, TEMATHIECKOE MNIAHUPOBAHUE.

[TosicHuTenpbHAS 3amMCKa OTpakaeT OOIIME MEeNW W 3a7a4d H3ydeHHs (U3HKH,
XapaKTePUCTHUKY TCUXOJOTHUECKUX MPEANOCHUIOK K €r0 M3YYEHHI0 00YydYaronuMucs,
MECTO B CTPYKType yd4eOHOTO IjlaHa, a TaKKe TOIXOIbI K OTOOPY COJEp KaHWS,
K OIPEJIEICHUIO TUIAHUPYEMBIX PE3yJIbTaTOB.

Conepxxanne oOOy4YeHHs pACKpbhIBA€T COJIEp)KATEIbHBIC JIMHUH, KOTOPBIC
npeiaraloTcs JJjisi 00513aTeIbHOTO M3YUYEHUsI B KaXKJIOM KjlacCe€ Ha ypPOBHE CPEIHErO
obmero oOpa3oBaHus.

[Inanupyembie pe3yiabTaThl OCBOCHHSI MPOTpaMMbl 1O (HU3UKE BKIFOYAIOT
JUYHOCTHBIC, METaIllpeAMETHBIC pPE3yJbTaThl 3a BECh IMEpPHOJ OOYyYCHHS Ha YpPOBHE
cpenHero o0miero o0pa3oBaHus, a TaAKXKE MPEIMETHBIE JOCTHKEHUS 00Yy4aromerocs 3a
KaXJIbI{ TOJ1 00yUeHHUSI.

MNOACHUTEJBHASA 3AIIMCKA

ITporpamma o pusrke 6a30BOro YpoBHsS Ha ypPOBHE CPEIHETO OOIIEro oOpa3oBaHUs
pa3paboTaHa Ha OCHOBE MOJIOKEHUH U TpeOOBaHUM K Pe3yJIbTaTaM OCBOCHHSI OCHOBHOU
oOpazoBarenbHO# Tporpammel, npencraBieHHbix B PI'OC COO, a Takxke ¢ yuéTom
benepanbHOl pabodeit mporpaMMbl BOCTUTAHUS W KOHIICTIIIUY MPEMOaBaHus yaeOHOTO
npeamera «®Puszuka» B 00pa3oBaTeNbHBIX opranuzanusx Poccuiickoit denepanuu,
peanu3yIonmx OCHOBHBIE 00pa30BaTEIbHBIC TPOTPAMMBI.

CopeprkaHue mporpaMmsI 1o (PU3KUKE HAMPABICHO HA (POPMUPOBAHUE €CTECTBEHHO-
Hay4yHOM KapTuHbI Mupa oOyuatomuxcsi 10—11 kmaccoB npu oOydyeHHH X (PU3MKE Ha
0a30BOM YpPOBHE Ha OCHOBE CHCTEMHO-JEATEIbHOCTHOro monaxona. IIporpamma mo
¢usuke coorBercTByeT TpeboBanusM PI'OC COO x miIaHUPYEMBIM JIMYHOCTHBIM,
IpeAMETHBIM U METalmpeAMETHBIM pe3yjbTaraM OOy4YeHHUs, a TaKXe YYUTHIBAET
HEOOXOMMOCTh pealn3allid MEXKIPEIMETHBIX CBsi3ed (PHU3UKH C E€CTECTBEHHO-
Hay4YHBIMU Y4€OHBIMU TIpeAMeTaMu. B Heil omnpenesnsitoTcsi OCHOBHBIC 1I€JIM W3YUYCHUS
(bU3HKK Ha YPOBHE CpeIHETO 001Iero 00pa3oBaHusl, IJIAHUPYEMbIE PE3YIbTAThl OCBOCHUS
Kypca (U3MUKU: JHYHOCTHBIC, METaIlpeAMETHBIC, TIpeAMETHBIC (Ha 6a30BOM YPOBHE).

[Iporpamma no ¢u3uKe BKIIOYALT:

TJIAaHUPYEMBIE pe3yJbTaThl OCBOEHUS Kypca (U3MKU Ha 0a30BOM YPOBHE, B TOM
YuCJie IpeAMETHBIE PEe3yJIbTaThl MO rogamM o0y4YeHus;

cozepxkanue yueonoro npeamera «dusuka» no rogam o0yyeHUs!.

[Iporpamma 1o ¢usrMke MOXKET OBITH HCIOJIb30BaHA YUHUTEISIMH KaK OCHOBA JJIs
COCTaBJICHHSI CBOMX paboumx mporpamm. [lpu paspaborke paboueil mporpammbl



B TEMAaTUYECKOM IIJIAHUPOBAHUH JODKHBI OBITh YYTEHBI BO3MOXKHOCTH HCITOJIH30BAHUS
NIEKTPOHHBIX (IU(PPOBBIX) 00pPa30BATEIBHBIX PECYPCOB, SIBISIOMUXCS y4eOHO-
METOIMYECKUMH MaTepraiaMu (MyJIbTUMEIUHHBIE TPOTPAMMBI, SJIEKTPOHHBIC YUCOHUKU
U 3aJ]aYHUKH, DJIEKTPOHHBIE OWOTUOTEKH, BHUPTyaJIbHBIC JA0OPATOPUU, WTPOBBIC
MPOrpaMMbl, KOJUIEKIMH IU(POBBIX 00pa30BaTEIbHBIX PECYPCOB), peaTU3yIOMUMU
TUAAKTAYECKUE BO3MOXXHOCTH HH(POPMAIMOHHO-KOMMYHHUKAITMOHHBIX TEXHOJIOTHH,
coJiepKaHUE KOTOPBIX COOTBETCTBYET 3aKOHOIATEIHLCTBY 00 00pa30BaHUH.

[Iporpamma mo (¢u3MKe HE CKOBBIBAET TBOPYECKYI0 HHHUIIMATHUBY YUHUTEICH U
MPEAOCTaBISIET BO3MOXKHOCTh JJISI PEAIM3alMU PA3JIMUHBIX METOJIUYECKUX MOIX0JI0B
K opraHuzanuu oOydeHHs (DU3WKEe TPH YCIOBUU COXPAHEHHUS 005S3aTeNbHON YacTu
COAEpkKaHUs Kypca.

du3rka Kak Hayka o HambOoJjee OOIIMX 3aKOHAX MPUPOJbBI, BHICTyNAas B KauyeCTBE
y4eOHOTO TpeIMeTa B IIKOJIe, BHOCUT CYIIECTBEHHBIM BKJaJ B CHUCTEMYy 3HaHUMN 00
okpyxkatomem wMupe. LlkonbHblE Kypc GU3MKM — CHCTEMOOOpa3yIOIMIUNA s
€CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, TOCKOJIBbKY (PU3UYECKHE 3aKOHBI JIEKAT B
OCHOBE TIPOIIECCOB M SBJCHUM, H3y4YaeMbIX XHUMHEH, Ouosiorued, (Qu3nIecKou
reorpadueit u actpoHomuei. Mcmonb3oBaHHe W aKTUBHOE NMPUMEHEHUE (PUBHYECKUX
3HAHWM OMpeneNnsieT XapakTep M pa3BUTHE Pa3HOOOpPA3HBIX TEXHOJOTHH B cdepe
DSHEPreTUKHU, TPAHCIOPTa, OCBOCHUS KOCMOCA, IIOJYYEHHsS HOBBIX MaTEpHaJIOB
C 3aJlaHHBIMU CBOMCTBaMU M Jpyrux. M3ydyenuwe (u3uku BHOCUT OCHOBHOM BKIJIaj
B (OpMHpOBaHHME  E€CTECTBCHHO-HAyYHOW  KapTUHBI  MHpa  OOy4YaroIIMXCA,
B (hOpMUPOBAHKNE YMEHUI MPUMEHSATh HAYYHBIM METO/] TO3HAHUS MIPU BHITIOJHEHUN UMU
y4eOHBIX UCCIICIOBAHUM.

B ocHOBY Kypca ¢pu3uku A1 ypOBHsI cpeiHero o01ero 00pa3oBaHus MOJIOKEH P
ujel, KOTOpPbIe MOKHO pacCMaTpUBaTh KaK MPUHIIUIBI €r0 MOCTPOEHUS.

Hoess yenocmnocmu. B COOTBETCTBUM C HEW Kypc SBISETCS JIOTMYECKHU
3aBEPIIEHHBIM, OH COJEPXKHUT Marepuan M3 BCEX pa3/esioB (PU3MKH, BKIIOYAET Kak
BOIPOCHI KJJACCUYECKOM, TaK 1 COBPEMEHHOMN (DU3UKHU.

Hoes cenepanuzayuu. B COOTBETCTBUM ¢ HEW MaTepuan Kypca GU3UKH 00beTMHEH
BOKpYr (Qu3nueckux Teopuil. Benymum B Kypce sBigercs GOpMHpPOBaHUE
MPEACTABIECHUN O CTPYKTYPHBIX YPOBHSX MaTE€pPUH, BEIIECTBE U IOJIE.

Hoes eymanumapuzayuu. EE peanuzanus MpeanosaraetT MCIOJb30BaHUE
I'YMaHUTApPHOTO MOTeHIMaNa (U3MIYECKON HAyKH, OCMBICIICHUE CBSI3U Pa3BUTUS (PUBUKHU
C pa3BUTHEM OOIIECTBAa, a TaKXe C MHUPOBO33PEHUYECKUMH, HPABCTBEHHBIMH U
AKOJIOTMYECKUMHU TPOOIEMaMH.

Hoes npuxnaonot nanpasnennocmu. Kypc ¢Gu3uku mnpesamnonaracT 3HAKOMCTBO
C IIUPOKUM KPYTrOM TEXHUYECKHX U TEXHOJIOTUYECKUX MPUII0KEHUN N3YUECHHBIX TEOPUIA
Y 3aKOHOB.

Hoes sxonozuzayuu peannsyercst moCpeACTBOM BBEJCHUS SJIEMEHTOB COJICPIKAHMS,
MOCBSIIEHHBIX OKOJOTHYECKUM MpoOJIeMaM COBPEMEHHOCTH, KOTOPBIE CBSI3aHbI
C pa3BUTHEM TEXHHKU U TEXHOJIOTHH, a TakKe OOCYXIIEHUS MPOOJIeM PaIMOHATBLHOTO
PUPOAOTIONH30BAHUS U IKOJIOTUYECKON O€30MacHOCTH.



CrepXHEBBIMH 3JIEMEHTaMU Kypca (QHU3MKM Ha YpOBHE CpEAHEro OOIIero
oOpa3zoBanusi sBIstOTCS  u3nueckue Teopuu (hopMHUpOBaHME TMpEACTaBICHUIN
O CTPYKType MOCTpOCHHs (HU3MUECKON TEOopuH, poiu (HyHIAaMEHTAIbHBIX 3aKOHOB U
IPUHIIMIIOB B COBPEMEHHBIX MPEJCTABICHUSAX O MPUPOJIE, TPaHUIAX MPUMEHUMOCTH
TEOPHUA, JUIsl ONIMCAHUS €CTECTBEHHO-HAYYHbIX SIBJCHUI U MPOLECCOB).

CurcTeMHO-JesTeIbHOCTHBIN MOAX0 B Kypce (PUM3MKHU peaau3yeTcs MPex]e BCEro
3a CYET OpraHU3alMM SKCIEPUMEHTAIIBHON JesTeNbHOCTH 00yyatomuxcs. s 6a30Boro
YPOBHS Kypca (PU3UKH — 3TO UCIIOJIb30BAHUE CUCTEMBI (PPOHTAIIBHBIX KPATKOBPEMEHHBIX
AKCIIEPUMEHTOB M TJA0OPAaTOPHBIX PabOT, KOTOPHIE B MporpaMMme 1o (hu3nKe 00beAMHEHBI
B OOIIMIA CIIMCOK YYCHUUECKHUX MPAKTUYECKUX paboT. Brigenenue B yka3aHHOM NepeyHe
7abopaTopHbIX pabOT, MNPOBOAUMBIX JUISI KOHTPOJISI M OIEHKH, OCYIIECTBISETCA
y4acTHHKaMU 00pa30BaTEIbHOTO MpPOLEecca UCXOs U3 0COOCHHOCTEN TUIAHUPOBAHUS U
ocHamenust kabunera pusuku. [Ipu s3TOM obGecnieunBaeTcsi OBiaieHne 00yJIarOITUMUCS
YMEHUSIMU  MPOBOAUTH KOCBEHHbIE HW3MEPEHMs, MCCIEIOBAaHUS 3aBHCHUMOCTEH
($u3NYECKUX BETMYHH U TOCTAHOBKY OIBITOB IO MPOBEPKE MPEAT0KEHHBIX THIIOTES.

bosbiioe BHUMaHKE yIEISETCS PELICHUIO PACYETHBIX U KAYECTBEHHBIX 3a1a4. [Ipu
3TOM I PpacyE€THBIX 3aJad MPUOPUTETOM SIBISIOTCA 3aJa4d C SBHO 3aJaHHOU
bu3nueckoil  MOJENbIO, TO3BOJISIIONIME  MPUMEHSITh  M3YYEHHbIE  3aKOHBI U
3aKOHOMEPHOCTH KaK M3 OJIHOTO paszjena Kypca, TaKk U MHTETPUPYS 3HAHUS U3 Pa3HbIX
paznenoB. [ KaueCTBEHHBIX 3a/lay MPUOPUTETOM SIBJISIOTCS 3a7aHUsl HA OOBSICHEHHE
NpPOTEKaHUsI (PU3NUYECKUX SIBIICHUN M MPOLECCOB B OKPYKAIOUIEH JKU3HH, TPEOyIOIIne
BbIOOpa (HU3HUECKON MOJENHN I CUTYallUH TPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B cootBerctBun ¢ TpedoBanusmMu PI'OC COO x MarepuanbHO-TEXHUYECKOMY
o0ecrnedeHnIo yueOHoro npoiiecca 0a30BbIil ypoBEeHb Kypca (PU3UKU Ha YPOBHE CPETHETO
o01ero o0pa3oBaHusl JOJDKEH M3Y4yaThCs B YCIOBHUSAX MPEAMETHOro KaOuHeTa (hU3UKU
WIA B YCJIOBHUAX MHTEIPUPOBAHHOTO KaOWHETa MPEAMETOB €CTECTBEHHO-HAyYHOTO
nukiIa. B kabunere ¢puzuku 10KHO OBITH HEOOX0aUMOE JIabopaTopHOE 000PYI0BaHUE
JUISL BBITIOJIHEHMSI YKa3aHHBIX B Mporpamme mo (U3MKe YUYEHHYECKUX MPAKTHUECKUX
paboT U IEeMOHCTPAIIMOHHOE 000PY0OBAHHUE.

JlemoHcTpanmonHoe o0opyaoBaHue (GopMUPYETCS B COOTBETCTBUU C MPHUHIIUIIOM
MUHUMAJIBHON  JIOCTATOYHOCTH M O0ECMEYMBACT IOCTAHOBKY MEPEUUCICHHBIX
B mporpamMme mno (U3MKe KIIOUEBBIX JIEMOHCTpAIMi MJis UCCIIENOBAHUS HU3y4aeMbIX
SBJICHUM U MPOLECCOB, SMIUPUYECKUX U (YHAAMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX
IIPUMEHEHU .

JlaGopatopHoe oOOpyIOBaHME I YUYCHUYECKUX  MPAKTUUYECKUX  paboT
(dopMupyeTcs B BUJe TEMAaTHYECKIX KOMIUIEKTOB U 00ecreunBaeTcs B pacyére 0JTHOrO
KOMIUJIEKTa Ha JBYyX oOydarmommxca. TemaTuueckue KOMIUIEKTBl J1IabopaTOpPHOIO
000py10BaHUs IOJKHBI OBITh TOCTPOEHBI HA KOMIJIEKCHOM MCIOJIb30BAHUH aHAJIOTOBBIX
U IU(pOBBIX MPUOOPOB, a TaKKE KOMIIBIOTEPHBIX H3MEPUTEIBHBIX CHCTEM B BHJIEC
U (ppoBBIX JabOpaTOpuil.

OCHOBHBIMU LEISIMH HU3y4YeHHS (GU3UKH B 00mEeM OOpa3OBaHUU SBIISIOTCS:

dbopMHpOBaHUE MHTEpECAa U CTPEMIICHHUS OOYYAIOMIMXCS K HAYYHOMY H3YUYECHHIO
IPUPOJIbI, PA3BUTHE UX UHTEIJIEKTYaJbHBIX U TBOPYECKUX CIIOCOOHOCTE;



pa3BUTHE TMPEJCTABICHUNH O HAyYHOM METOJE IO3HAHWS H (QopMUpOBaAHUE
MCCIIEJIOBATEILCKOTO OTHOIICHHUS K OKPYKAIOIINM SIBIICHUSIM;

dbopMUpOBaHHE HAYYHOTO MHPOBO33PEHHS Kak pe3yjbTara H3yYeHUS OCHOB
CTpOeHUs MaTepuu U QyHIaAMEHTAIBHBIX 3aKOHOB (DU3UKU;

dbopMHupoOBaHUEe YMEHHA OOBSCHATH SBICHUS C MCIHOJb30BaHHEM (DU3UIECKUX
3HAHUH ¥ HAYYHBIX JOKA3aTEIbCTB;

dbopMHEpOBaHUE TPEACTABICHUNH O pPOAUM (U3UKHA [JIs  Pa3BUTHS  JPYTHX
CCTCCTBEHHBIX HAyK, TCXHUKH U TEXHOJIOTHH.

JlocTmkeHne HSTUX Lejedl oOecreynBaeTcsl pELIeHUEM CIeAYIOUIMX —3ajad
B MPOIIECCe U3YyUECHUS Kypca (PU3MKU HA YPOBHE CPEJAHETO 00111ero 00pa3oBaHuUs:

NpUOOpPETEHUE CUCTEMBl 3HaHUU 00 OOWUX (UINYECKUX 3aKOHOMEPHOCTSX,
3aKOHaX, TEOPHUSX, BKJIIOYAas MEXaHUKY, MOJEKYJISIPHYIO (DU3UKY, DIEKTPOJAUHAMUKY,
KBaHTOBYIO (PU3HKY U 3JIEMEHTHI aCTPOPUHKHY;

dbopMHpOBaHUE YMEHHN MPUMEHSATh TEOPETUUYECKHUE 3HAHUSA i1 OOBSICHEHUS
bu3nueckux SBICHUW B TMPUPOJE U JUIsl TPUHATUS TMPAKTUUYECKUX PEIICHUM
B MTOBCETHEBHOM KU3HU;

OCBOEHHUE CIOCOOOB pEIICHHS Pa3UYHBIX 3a7ad C SBHO 33JlaHHON (U3NYECKOU
MOJIEJIbIO, 33/1a4, OIPAa3yMEBAIOIIUX CAMOCTOSITENIbHOE CO3/laHne (PU3UUECKON MOJIENH,
aJICKBAaTHOM yCJIOBUSIM 3aJ1a4U;

MOHUMaHue GU3NIECKUX OCHOB M MPUHIIATIOB ACHCTBUS TEXHUYECKUX YCTPOUCTB H
TEXHOJIOTUYECKHX MPOIIECCOB, UX BIUSHUS HA OKPYKAIOIIYIO CPEIY;

OBIIQJICHNE METOJaMU CaMOCTOSITEIbHOTO TUIAHUPOBAHUS W TPOBEICHHS
bu3HYEeCKNX AKCIIEPUMEHTOB, aHAJIM3a W WHTEPIpETanuy WH()OpMAIUU, ONPEAcIICHUS
JIOCTOBEPHOCTH MOJYUYEHHOTO PE3yJIbTaTa;

CO3JJaHHE yCJIOBUM JUIsI Pa3BUTHS YMEHMH HPOEKTHO-UCCIEN0BATEIBCKOM,
TBOPUYECKOU JIESITETHOCTH.

Ha wusydenne ¢usuku (0a30BBIi ypOBEHb) Ha YpPOBHE CpEIHEro OOIIEero
obOpazoBanusi orBoautcs 136 wacoB: B 10 kiacce — 68 wyacoB (2 uvaca B HeEHAEINIO),
B 11 knacce — 68 yacoB (2 yaca B HEAEINIO).

[IpennaraemMslii B mporpamme o (hu3MKe nepeveHb 1adopaTOPHBIX U MPAKTUYECKUX
paboT ABISETCS PEKOMEH/IOBAHHBIM, YUUTEINb JIEIAeT BEIOOP MPOBEACHUS JTA00OPATOPHBIX
paboT ¥ OIBITOB C YYETOM MHAWBHYyabHBIX OCOOCHHOCTEN 00YyJarommxcsl.

Jro6ast paboyast mporpaMma JI0JKHA TOJIHOCThIO BKJIIOYATh B ce€0sl coJiepKaHue
JAHHOM MPOTPaMMBI TI0 (PU3HKeE.

B otaenpHbIX ciydasx Kypce (Gu3nky 6a30BOr0 YPOBHS MOXKET U3y4aThcs B 00bEMe 204
yaca 3a naBa rojga odoyuenust (3 u B Hemento B 10 m 11 kimaccax). B atom ciydae
YBEJIMYUBACTCS HE MeHee ueM 710 20 4 pe3epBHOE BpeMsi, KOTOPOE UCTIOIb3YETCs yUUTEIeM
JUIA M3YYCHHS BONPOCOB, TECHO CBA3AHHBIX C BbIOpaHHBIM HpoduieM OoOydeHHs, U
yBEJIMYUBAETCS ydeOHas Harpy3ka, OTBOJAUMAs Ha U3YYCHUE MEXaHUKH, MOJICKYJISIPHON
GU3NKKM W DJEKTPOJMHAMHKH, 3a CUET paCHIMPEeHHs Yuciaa Ja0opaTOpHBIX paboT
UCCIIEIOBATENLCKOTO XapaKTepa U YPOKOB PEIICHHUSI KAUeCTBEHHBIX M PACUETHBIX 3a/1a4.



COJEPXKXAHME OBYYEHUA

10 KUIIACC
Pa3znes 1. ®u3nka u MeTOAbI HAYYHOT0 MIO3HAHUS

®dusuka — Hayka o npupoae. Hayunble METOAbI MO3HAHUS OKPYXKAIOIIETO MUpA.
Ponb sxcnieprMeHTa 1 TEOpUU B MPOLIECCE MO3HAHUS TPUPOJIbl. IKCIIEPUMEHT B (DU3UKE.

MonenupoBanue (U3MUECKUX SBICHUM © TporieccoB. HaydHble THIIOTE3HI.
®duznyeckue 3aKOHbI U TEOPUHU. ['paHUIBI TPUMEHUMOCTH (U3MUYECKUX 3aKOHOB.
[IpuHUKD COOTBETCTBUS.

Pons u mecto ¢puzuku B GopMUPOBAHUU COBPEMEHHON HAayYHOW KapTUHBI MHUDA,
B [IPAKTUYECKOU IEATEIIBHOCTH JIFOAEH.
Jlemoncmpayuu

AHanoroBsie 1 UGPOBBIC H3MEPUTEITHHBIC TPUOOPHI, KOMIBIOTEPHBIE TATIUKH.

Paznen 2. Mexanuka
Tema 1. Kunemamuxka

Mexanunueckoe qBrxkeHre. OTHOCUTEIbHOCTh MEXAHUYECKOT0 ABMKeHUs. CucteMa
orcuéra. Tpaekropus.

[Tepemenienue, CKOPOCTh (CpeaHsIsi CKOPOCTh, MTHOBEHHAs! CKOPOCTh) U YCKOPEHUE
MaTepuagbHOW TOYKHM, KX MPOEKIUH HA OCH CHUCTEeMbl KoopauHar. CloxeHue
IIEPEMELIEHUMN U CII0KEHUE CKOPOCTEN.

PaBHOMepHOE U paBHOYCKOpPEHHOE MpsIMOJIMHEHHOE JABWKeHue. ['paduxu
3aBUCUMOCTH KOOPAWHAT, CKOPOCTH, YCKOPEHUS, IIyTH U NEPEMEIICHNS] MAaTEPUAIbHON
TOYKHU OT BPEMEHU.

CBoOoHOE majieHue. Y CKOpeHre CBOOOIHOTO MaICHUs!.

KpuBonnHeiiHoe nBMXeHUE. [[BH>KEHHME MaTEpUAIbHOM TOYKH IO OKPYKHOCTH
C MOCTOSIHHOM 1O MOJTYJII0 CKOPOCTBIO. YTIIOBAask CKOPOCTh, JIMHEHHAS CKOPOCTh. [lepuon
U yactoTta oOparmieHus. [leHTpocTpeMuTenbHOE YCKOPEHHE.

TexHuueckne yCTpOMCTBa M MPAKTUUECKOE MPUMEHECHHUE: CHUIAOMETP, TBUKECHUE
CHApSII0B, LICTIHBIE U PEMEHHBIE TIEPEIAYH.

Llemoncmpayuu

Mogenes cucCTEMBI OTCYETA, WIUIOCTPALMS KUHEMATUYECKUX XapaKTEPUCTHK
JBH>KCHUSL.

[IpeobpazoBanue NBUKEHUHN C UCTIOIB30BAHUEM MPOCTHIX MEXAHU3MOB.

[Tanenue ten B BO3AyX€ U B Pa3peKEHHOM IPOCTPAHCTBE.

HabGmonenne paBwkeHus Tenma, OpOIIEHHOTO TIO YIJIOM K TOPU30HTY W
TOPU30HTAIBHO.

N3mepenue yckopeHusi CBOOOIHOTO MaACHUs.

Hanpagienue ckopocTu nmpy ABUKEHUHU 110 OKPYKHOCTH.



Vuenuueckuii sxcnepumenm, rabopamopHule pabomuol

N3ydyeHne HEPaAaBHOMEPHOI'O JIBHUXKECHUSI C 1EJIbIO OIPEICICHUsI MIHOBEHHOMU
CKOpOCTH.

HUccnegoBanne COOTHONIEHHMS MEXAY MYTSIMH, MPOUACHHBIMH  TEJIOM 3a
MOCJIETIOBATEbHBIC PABHBIE IPOMEXKYTKH BPEMEHU MPHU PABHOYCKOPEHHOM JABUKECHUU C
HA4YaJIbHOW CKOPOCTBIO, PABHOW HYJIIO.

N3ydyeHue NABWKEHUS IIApUKAa B BSI3KOM KHJIKOCTH.

N3ydenue nBrxeHus Tena, OPOIIEHHOTO TOPU30HTAILHO.

Tema 2. /lunamuxa

IIpuammn otHocurensHOCTH ['anmies. [lepBwiii 3akoH HeroTtona. MHepruanbHbie
CHUCTEMBI OTCYETA.

Macca tema. Cuna. [lpunnun cynepno3unuu cui. Bropoil 3akon HberoTtoHa st
MarepuaibHOW TOUKU. Tpernii 3akoH HproTOHA 1151 MaTepranbHbBIX TOYEK.

3akoH BcemupHoro Tsarorenus. Cuina tskectd. [lepBas kocmuyeckasi CKOPOCTb.

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

Tpenue. Bunbsl TpeHus (mokosi, cKoibxkeHus, kadenus). Cuna tpenus. Cyxoe
Tpenue. Cuina TpeHus: CKOJIbKeHUs U cuiia Tpenus nokosi. Koaddumment tpenns. Cuna
CONPOTHUBJIEHUS MIPU JBUKECHHUU TeJA B )KUAKOCTHU WJIU Ta3e.

[TocTtynarenbHOE U BpalliaTeIbHOE JBUKEHUE a0COTIOTHO TBEPOTO TENa.

MOMEHT CUJIbl OTHOCUTENIBHO OCH BpamieHus. [1nedo cuibl. YciioBHus paBHOBECHS
TBEPIOTO TENA.

TexHuyeckue yCTpOUCTBa U MPAKTUUECKOE MPUMEHEHUE: TTOAMIUITHUKY, IBUKEHUE
MCKYCCTBEHHBIX CITyTHUKOB.

Llemoncmpayuu

SIBneHne nHEPIUH.

CpaBHeHHE Macc B3aUMOJIEUCTBYIOIIUX TET.

Bropoii 3akon HerotoHa.

N3smepenne cun.

CrnoxxeHue cui.

3aBUCUMOCTH CUJIBI IIPYTOCTH OT AePopMaIii.

HesecomocTs. Bec Tenna npu yCKOpEHHOM MOIbEME U TTAJICHUM.

CpaBHeHUE CUIT TPEHUS MOKOSI, KAUEHUS U CKOJIbKEHUS.

VYcnoBus paBHOBECHS TBEPAOTO Tella. Buabl paBHOBECHSI.

Yuenuueckuii axcnepumenm, 1abopamoptule pabomuwl

N3ydenue nrkeHus: Opycka 1o HakJIOHHOM TUIOCKOCTH.

WccnenoBanue 3aBUCUMOCTHM CHJI  YIPYTOCTH, BO3HHMKAIOIIUX B TPYXKUHE U
pE3UMHOBOM 00pasiie, OT X AehopMaIlii.

HccnenoBanue ycioBui paBHOBECHS TBEPAOTO TENA, UMEIOIIETO OCh BPAILICHUSI.



Tema 3. 3aKkonwvl coxpanenus é mexaHuke

NmMnynbc MaTepranibHON TOUKH (Tella), CUCTEMbl MAaTEpPHAIBHBIX TOUYEeK. MIyIbe
CUJIbl M W3MEHEHHE WMITyJbCa TeJa. 3aKOH COXPAaHEHUs WMITylbca. PeakTuBHOE
JBUKEHHUE.

PaboTa cuabl. MOIIHOCTE CHITHI.

Kunernueckass »3Heprusi MarepuanbHOW TOUku. Teopema 00 HU3MEHEHUU
KUHETHYECKOW SHEPTUMU.

[TotenmuanbHas sHeprus. [loTeHnuanpHas SHEpPrus ynpyro nehopMUPOBAHHOU
npyxuHsbl. [loTeHnnanpHas SYHEPrys Teja BOJIU3U OBEPXHOCTH 3EMITH.

[ToTeHmmanbHbIe M HEMOTEHITMATbHBIE CHITBL. CBSI3b pa00OThl HEMOTEHIIMAIBHBIX CUIT
C U3MEHEHUEM MEXaHUYECKON YJHEPTUH CUCTEMBI TEJl. 3AKOH COXPAHEHUSI MEXAHUYECKOU
SHEPIHH.

Yrpyrue u HeyIpyrue CTOJIKHOBEHUSI.

TexHudyeckre yCTPOMCTBA M NPAKTUYECKOE IPUMEHEHHWE: BOJOMET, KONED,
IIPYKUHHBIN UCTOJIET, IBUKEHHUE PAKET.
Llemoncmpayuu

3aKOH COXpAaHEHUS UMITYJIbCa.

PeakTuBHOE NBUXKEHUE.

[lepexon moTeHIMATBLHON SHEPTUH B KHHETUYECKYIO U O0OPATHO.
Vyenuueckuii sxcnepumenm, 1abopamopHule pabomol

N3yuyenue abCoMOTHO HEYIIPYTOro yjiapa ¢ MOMOILBIO IBYX OJMHAKOBBIX HUTSHBIX
MasTHUKOB.

HccnenoBanue cBsi3u pabOThI CHIIBI C U3MEHEHUEM MEXaHUYECKOW SHEPruu Tela
Ha [IPUMEpPE PACTSIKEHUS] PE3UHOBOTO KTy Ta.

Pa3znes 3. Mogiekyasipaasi pusuka 1 TepMOAUHAMHMKA
Tema 1. Ocnogvl MONEKYAAPHO-KUHEMUYUECKOU MEOpUU

OCHOBHBIE TIOJIOKEHHUSI MOJIEKYJISIPHO-KMHETUYECKOM TEOPUM M HX OINBITHOE
o0ocHoBaHue. bpoyHoBckoe nBuwxkeHue. [uddys3us. Xapakrep JBHKEHHUS U
B3aMMOJEHCTBUS YaCTHI] BelecTBa. Moaenu CTpoeHus ra3oB, JKUIKOCTEN U TBEPABIX TEI
1 00BSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE 3THX MojieNiel. Macca 1 pa3Mepbl MOJIEKY L.
KomunuectBo BemecTsa. [TocrosiHHas ABoragpo.

TennoBoe paBHOBecue. Temmeparypa u €€ wusMepenue. lllkama temmeparyp
Llenbcus.

Mopens uacanbHOro raza. OCHOBHOE YpaBHEHHE MOJEKYJISPHO-KMHETHYECKOU
TEOPHUH UACATBHOIO ra3a. AOCOMIOTHAs TeMIlepaTypa Kak Mepa CpelHe KMHETHYECKOU
DHEPryU TEIUIOBOrO ABMKEHUA yactul rasza. lllkama temneparyp KenbBuna. ['azoBbie
3aKOHbl. YpaBHeHUe MeHneneeBa—Knaneiipona. 3akon JlansToHa. M3omporecchl B
UJCeaJIbHOM Ta3e ¢ MOCTOSHHBIM KOJMYECTBOM BelllecTBa. [ 'paduueckoe npeacraBieHue
U30IPOLIECCOB: H30TEPMA, U30X0pa, n300apa.

TexHuueckue ycTpoiicTBa U MpakTUUECKOE IPUMEHEHHE: TEPMOMETP, OapoMeTp.



Jlemoncmpayuu

OnbIThI, JOKA3bIBAIOIIKE JUCKPETHOE CTPOCHUE BEIIECTBA, (OTOrpapuu MOJIEKYJ
OPraHUYECKUX COECTUHEHUN.

OnpiThl 10 U PYy3UN )KUTKOCTEN U Fa30B.

Mopenb 6pOyHOBCKOTO JBUKEHUS.

Mogens onbita llTepHa.

OnpITHI, T0Ka3bIBAIOLIUE CYIIECTBOBAHUE MEKMOJIEKYIISIPHOIO B3AUMOIEHCTBHSI.

Mopaenb, WUTIOCTpUpYOLIas IPUPOAY AABICHUS ra3a Ha CTEHKU COCY/a.

OneIThI, WIUTIOCTPUPYIOLUE YPAaBHEHUE COCTOSHUS UI€AJIbHOTO T'a3a, U30IPOLECCHI.
Yyenuueckuii sxcnepumenm, 1abopamoptule pabomuol

Omnpenenenre Macchl BO3lyXa B KIIACCHON KOMHATe HAa OCHOBE U3MEPEeHUN 00bEMa
KOMHATBI, IaBJICHUS U TEMIIEpaTyphl BO3AyXa B HEH.

HccnenoBanue 3aBUCMMOCTH MEKTy TapaMETPAMK COCTOSIHUS Pa3pEKEHHOT0 rasa.

Tema 2. OcHo6bl mepmMoOOUHAMUKU

TepMmoanHamMuueckass cucreMa. BHYTpeHHSIE SHEPIUSl TEPMOJAMHAMHYECKOU
CUCTEMBI M crocoObl €€ m3MeHeHus. KomuuecTBo TemnoTel M paborta. BHyTpeHHss
SHEPTHsl OJHOATOMHOTO HJACAIbHOrO rasa. Buasl Tennonepeaadn: TEIJIONPOBOJAHOCTD,
KOHBEKIIMS, U3ITyUeHUE. Y AebHas TEIUIOEMKOCTh BellecTBa. KonM4uecTBO TEMIOTHl MpH
TerIonepeaaye.

[Tonsitue 06 agnadbatHom nporecce. [lepBriii 3akoH TepMoanHaMuKU. [Ipumenenue
NEPBOro 3aKOHA TEPMOJMHAMUKHM K wH30mporeccaM. ['paduueckas HHTEpHpeTarus
paboThI raza.

BTtopoii 3akon TepmoguHamuiku. HeoOpaTtumMocTh Npo1iecCoB B IPUPO/IE.

TeroBbie MamuHbl. [IpuHIMIBL AeicTBUS TerioBbiXx MamuH. [IpeoOpazoBanus
SHEPTUH B TEIIOBBIX MalnHax. KoadduireHT nose3Horo AecTBUS TEIJIOBOM MAIIMHBI.
Huxn KapHo u ero xoah@UIMEHT MOJIE3HOTO JACHCTBUSI. DKOJIOTUYECKUE MPOOIEMBI
TETJIOOHEPTETUKHU.

TexHu4yeckue yCTponCTBa U MPAKTUYECKOE MPUMEHEHHE: ABUTATEIh BHYTPEHHETO
cropanusi, ObITOBOM XOJIOAUIBHUK, KOHIUIILOHED.

Jlemoncmpayuu

N3MeHeHne BHYTpEHHEHW PHEPTrUuM Tejia MPHU COBEPIIECHUU pabOThl: BBUIET MPOOKHU
u3 OyTBUIKU MOJ JEUCTBUEM CKATOTO BO3/yXa, HarpeBaHue 3¢upa B JaTyHHOU TpyOKe
nyTEM TpeHUs (BUACOJIEMOHCTPALIHS).

N3menenue BHYTpEeHHEH »>HEpruu (Temmeparyphbl) Tela Mpu TerJionepeaaye.

OnbIT 10 aMabaTHOMY PACUIMPEHUIO BO3/yXa (OIBIT C BO3IYIIIHBIM OTHUBOM).

Mopaenu mnapoBoit TypOWHBI, JBUTATeNsl BHYTPEHHETO CrOpaHHs, PEAKTHUBHOIO
JIBUTATEISL.

Yuenuueckuii sxcnepumenm, rabopamopnule pabomuwl

N3mepenne ynenbHON TEIIOEMKOCTH.



Tema 3. Azpezammusie cocmoanusn eeujecmea. Pazoswvle nepexoovl

ITapooGpazoBanne u KoHjaeHcauus. lcmapenue u KurneHue. AOCONIOTHAsS W
OTHOCHUTENIbHAS BJIAKHOCTh BO3Ayxa. HacelmeHHubli map. VYaenapHas TeruioTa
napooOpa3oBaHus. 3aBUCUMOCTh TEMIIEPATyPbl KUIICHHS OT JaBICHUSI.

TBépnoe teno. Kpucramnmyeckue u amopduble Tena. AHU30TPONHS CBOMCTB
kpuctaiioB. JKuakue kpuctamibl. CoBpeMeHHble MaTepuaibl. llnaBieHue w
KpUCTaJIn3anus. Y aeiabHas TerioTa miasienus. Cyonumanus.

YpaBHEHHUE TEIIOBOTO OaaHca.

TexHrUecKre yCTpONCTBA U MIPAKTUYECKOE TPUMEHEHUE: TUTPOMETP U IICUXPOMETP,
KAJIOPUMETP, TEXHOJIOTUU IIOJYYEHHUS] COBPEMEHHBIX MAaTepuajoB, B TOM YHCIE
HAaHOMAaTEpPUAJIOB, U HAHOTEXHOJIOTHUH.

Llemoncmpayuu

CBoOlCTBa HACBILIECHHBIX TAPOB.

Kunenue npu noHW>KEHHOM J1aBJICHUMU.

Crioco0Obl U3MEpEHUs BIAKHOCTH.

HaGnronenue HarpeBaHus U IJIaBICHUS KPUCTATUYECKOTO BEIIECTBA.

JleMoHcTpalusi KpuCTasjioB.

Yuenuueckuii sxcnepumenm, nabopamopnule pabomwi

N3Mmepenre OTHOCUTENIBHOM BIIAYKHOCTH BO3/TyXa.

Paznen 4. DiekTpoauHaMuKa
Tema 1. dnekmpocmamuxa

DneKkTpu3anms Tell. DIEKTpUYeCKUid 3apsia. J[Ba BHIA 3IEKTPUYECKUX 3apsioB.
[IpOBOIHUKH, AUANEKTPUKA U MOJTYNPOBOAHUKHU. 3aKOH COXPAHEHHUS AJIEKTPUUYECKOTO
3apsza.

B3anmoneiictBue 3apsanoB. 3akoH Kynona. TodeuyHbBI 3JIE€KTpUYECKHN 3apsm.
DnekTpuueckoe nojie. Hanpssk€HHOCTH 35ekTpudeckoro noust. [IpuHnun cynepno3unuu
AJIEKTPUYECKUX MMOJIEN. JIMHUY HATIPSXKEHHOCTHU SJIEKTPUYECKOTO TTOJIA.

PabGora cun anextpoctatudyeckoro mojs. [loreHuman. Pa3HOCTh MOTEHIIUAIIOB.
[IpoBOIHMKM W AUBNEKTPUKU B IJIEKTPOCTATUUECKOM IoJie. JludmekTpuueckas
IIPOHUIIAEMOCTb.

OnexktpoémkocTs. KonaeHcaTop. OJEKTPOEMKOCTh IUIOCKOIO KOHAEHCATOPA.
DHeprus 3apsKEHHOTO KOHAEHCATopa.

TexHuueckrue yYCTPOMCTBA M NIPAKTUYECKOE IPUMEHEHHE:  DIIEKTPOCKOIL,
JIEKTPOMETP,  DAJICKTPOCTATHYECKAss  3allWiTa,  3a3€MJIEHHE  DIIEKTPONpPHOOpPOB,
KOHJICHCATOpP, KOMUPOBAJIbHBIN allapar, CTPYUHBIN IIPUHTED.

Jlemoncmpayuu

Y CTpOUCTBO U IPUHIUII ACHUCTBUS JJIEKTPOMETPA.

B3aumopenicTBre HA3IEKTPU30BAHHBIX TEIL.

DIIEKTPUYECKOE TOJIE 3aPSIKEHHBIX TEN.

[IpoBOAHMKH B 3JIEKTPOCTATUYECKOM IOJIE.

DIIeKTpOCTaTHYECKas 3alUTa.



JIMDIEKTPUKY B 3JIEKTPOCTATUYECKOM I10JIE.

3aBUCUMOCTD 3JIEKTPOEMKOCTH IJIOCKOTO KOHJIEHCATOpa OT IUIOMIAAU IJIACTHH,
PACCTOSIHUS MEXAY HUMHU U JUDJIEKTPUUYECKON TPOHUIIAEMOCTH.

OHeprus 3apspKEHHOIO KOHIEHCATOopa.
Yuenuueckuii sxcnepumenm, 1abopamopnvie pabomoi

N3mepenne 351eKTpOEMKOCTH KOHAECHCATOPA.

Tema 2. Ilocmoanunwtit 31ekmpuueckuii mox. Toxu 6 paziuunvlx cpeoax

DIIEKTPUYECKUN TOK. Y CIIOBUS CYILLIECTBOBAHUSA JJIEKTPUUECKOro ToKa. IcTOuHMKM
Toka. Cuna Toka. [I0CTOSIHHBIN TOK.

Hanpspkenue. 3akon Oma 11 y4acTKa LETH.

OIEKTPUYECKOE  CONPOTHBIICHHE.  YJAEIBHOE  CONPOTHBIICHHE  BEIIECTBA.
[TocnenoBaTenpHOE, MapaulIeIbHOE, CMEIIAHHOE COETMHEHUE POBOIHUKOB.

Pabora snekTpudeckoro Toka. 3akoH Jxoyns—JIenia. MouHOCTb JIEKTPUIECKOTO
TOKA.

DNEeKTPOJIBHXKYIAs CUJIa U BHYTPEHHEE CONPOTHUBIICHUE UCTOYHMKA TOKA. 3aKOH
Oma ju1st TOJTHOM (3aMKHYTOM) AnekTpudeckoit nenu. KopoTtkoe 3aMmbIkaHue.

DJIEKTPOHHAS MPOBOJMMOCTh TBEPIBIX METAJJIOB. 3aBUCUMOCTb CONPOTHUBIICHUS
METAJIJIOB OT TemnepaTypbl. CBEpXIpPOBOIUMOCTb.

DIIEKTPUYECKUM TOK B BakyyMme. CBOMCTBA AJIEKTPOHHBIX IMyYKOB.

[TonympoBonuuku. CoOCTBEHHAs! M MPUMECHAs MPOBOIUMOCTD MOIYITPOBOTHUKOB.
CaotictBa p—n-nepexoja. [1oaynpoBoAHUKOBBIE TIPUOOPHI.

DIEKTPUYECKUN TOK B PACTBOPAX U PaCIIaBaX IEKTPOIUTOB. DIEKTPOIUTHIECKAS
JTACCOLMALNS. DIIEKTPOIU3.

DJIEKTPUYECKUM TOK B rasax. CamMOCTOSITENBHBIN U HECAMOCTOATENIBHBIA Pa3psi.
Momnuus. [1na3zma.

TexHuueckne yCTpOMCTBA U MPAKTUYECKOE NMTPUMEHECHHUE: aMIIEPMETP, BOJIIBTMETP,
peocTar, UCTOYHHUKHU TOKA, dJICKTPOHATPEBATEIbHBIC MPUOOPHI, JIEKTPOOCBETUTEIIHHBIC
npuOOpbl, TEPMOMETpP CONPOTUBICHHS, BAaKyyMHBIH JIHOJ, TEPMUCTOPHI U
(boTOpE3UCTOPHI, MOTYITPOBOJHUKOBBIN AUO/I, TaIbBAHHUKA.

Llemoncmpayuu

N3mepenue cuiibl TOKa U HaNPSHKEHUS.

3aBUCUMOCTh COMTPOTUBJICHUS [IUIUHAPUUYECKUX MPOBOJHUKOB OT JJIMHBI, IIOMIATU
IIOIIEPEYHOr0 CEYEHUS U MaTepuala.

CmemaHHOE COeTMHEHUE POBOIHUKOB.

[Ipamoe  w3MepeHHe  BIEKTPOABWXKYIIEH  cuwibl.  KoOpoTkoe — 3ambIKaHue
rajJbBaHUYECKOIO JIEMEHTA U OLIEHKA BHYTPEHHETO COITPOTUBIICHUS.

3aBUCHUMOCTb COITPOTUBJIEHUS METAIIJIOB OT TEMIEPATYPHI.

[TpoBOAMMOCTB 3IEKTPOITUTOB.

HckpoBoil pa3psa U MpOBOAMMOCTb BO3/1yXa.

OJIHOCTOPOHHSISI MPOBOJAMMOCTD JIMOJIA.



Yuenuueckuii sxcnepumenm, 1abopamopHie pabomuol

N3yueHune cMemanHOTO COSTUHEHUS PE3UCTOPOB.

N3mepenne SIEKTPOJABIKYIIEH CHUIBI WCTOYHMKA TOKA W €r0 BHYTPEHHETO
COIPOTHBIICHUS.

HaGnronenue snekTposmsa.

Me:xnpeameTHble CBSI3H

N3yuenue kypca ¢pusuku 6a30Boro ypoBHs B 10 kjacce ocyIecTBisieTcs ¢ y4EToM
coZiepKaTeNIbHbIX MEKIIPEAMETHBIX CBSI3€M C KypcaMyU MaTEMaTUKH, OMOJIOTUU, XUMUH,
reorpaduu U TEXHOJIOTHH.

Meowxcnpeomemnvie nowsmusi, CBSI3AHHBIE C HM3YYEHHEM METOJOB HAYYHOIO
NO3HAHMSI: SIBJIEHHUE, HAyYHBIA (DaKT, runoresa, (pu3nueckas BEJIMUYMHA, 3aKOH, TEOPHS,
Ha0JII0/IEHNE, SKCIIEPUMEHT, MOACIIMPOBAHUE, MOJIEb, U3MEPEHUE.

Mamemamuxa: pelieHUE CUCTEMbl ypaBHEHWM, JdMHEWHas (yHkuus, napadoia,
runepOona, X rpaduKu U CBONCTBA, TPUTOHOMETPUYECKUE (PYHKIUMU: CUHYC, KOCUHYC,
TAHI'€HC, KOTAaHI€HC, OCHOBHOE TPUIOHOMETPUYECKOE TOXKIAECTBO, BEKTOPBI M HX
IPOEKIMU Ha OCU KOOPJIUHAT, CI0KEHNE BEKTOPOB.

buonocus: mexaHMdeckoe [BH)KEHHME B JKMBOW mpupoae, auddysus, ocMmoc,
TEIUIOOOMEH KUBBIX OPraHU3MOB (BHJbI TEIUJIONEPENay, TEIJIOBOE pPaBHOBECHE),
ANIEKTPUYECKHUE SIBJICHUS B dKUBOM NIPUPOJE.

Xumus: TUCKPETHOE CTPOEHHE BEIECTBA, CTPOCHHE ATOMOB W MOJIEKYJ, MOJIb
BEIIECTBA, MOJISIPHAsI Macca, TEIUIOBBIE CBOMCTBA TBEPIBIX TEJ, KUJIKOCTEW W TIa3oB,
3JIEKTPUYECKHE CBOMCTBA METAJLIOB, JIEKTPOJIUTHYECKAs! IUCCOLMALINS, TaJbBaHUKA.

l'eoepaghus: BIaxxHOCTh BO3/AyXa, BETPhI, 0apOMETP, TEPMOMETP.

Texnonozus: npeodpazoBaHUE ABIXKCHUN C HCIOJB30BAHUEM MEXAHH3MOB, YUET
TPEHHUs B TEXHHUKE, MOJALIMIHHUKH, HCIOJb30BaHUE 3aKOHA COXPAHEHHUS HMITyJbca
B TEXHHUKE (pakeTa, BOOOMET M JPYTrue), IBUraTeilb BHYTPEHHETO CTrOpaHHUs, MapoBas
TypOHHa, OBITOBON XOJIOAUIIBHUK, KOHIULIMOHEDP, TEXHOJIOTHH MTOJIyUYE€HUsI COBPEMEHHBIX
MaTepHalioB, B TOM YHCJI€ HAHOMATEPUAJIOB, U HAHOTEXHOJIOTHH, 3JIEKTPOCTaTHYECKas
3aluTa,  3a3€MJIEHHE  JJIEKTpPONpHOOpOB,  KCEPOKC,  CTPYHHBIM  HpHUHTED,
AJIEKTPOHArpeBaTeIbHbIE TPUOOPHI, FTEKTPOOCBETUTEIbHBIE PUOOPHI, raIbBaHUKA.

11 KUIACC
Pa3znen 4. DiekTpoauHaMuKa
Tema 3. Maznummnoe none. In1eKmpomMacHUMHAA UHOYKUUA

IToctostHHble MarHuThl. B3anmoaeicTBME NOCTOSHHBIX MAarHUTOB. MarsHurtHoe
nosje. Bektop MarHUTHOM MHAYKIMU. lIpuHIMI Cynepno3unuyu MarHUTHBIX ITOJIEH.
JlnHnn MarauTHOM MHAYKIKUKU. KapTrHa TMHUI MAarHUTHOW MHAYKIIMHU TTOJISI TOCTOSIHHBIX
MAarHUTOB.

MarauTtHoe nosie MpOBOJHUKA ¢ TOKOM. KapThHa JIMHUNA WHIYKUMA MArHUTHOIO
IOJIS ITTMHHOTO MPSIMOTO MPOBOAHUKA U 3aMKHYTOI'O KOJIBLIEBOTO IPOBOIHUKA, KATYIIKH
¢ TokoM. OnbIT Opcrena. BzanmonencTsre NpoOBOAHUKOB C TOKOM.



Cuiia Amrnepa, €€ MOJTyJib M HallpaBJICHUE.

Cuna Jlopenna, e€ MoAylb U HampaBieHue. JIBUKEHHE 3apsSyKEHHOW YaCTHUIIbI
B OJJHOPOJTHOM MarHuTHOM Iojie. PaGoTa cuisl Jlopenna.

SIBiieHME ANMEKTPOMArHUTHOW MHAYKIHMU. [I0TOK BEKTOpa MAarHMTHOW HMHIYKIUU.
DJIEKTPOJIBUKYILIAS CUJIa MHAYKIWU. 3aKOH 3JIEKTPOMAarHuTHON nHaykiuu dapanes.

BuxpeBoe  snekTpuueckoe — moje.  DIEKTPOABMKYIIAS  cuWjla  MHIAYKUUU
B IPOBOJIHUKE, ABMKYILEMCS IMOCTYNATEIbHO B OJTHOPOJJHOM MarHUTHOM TIOJIE.

[IpaBuno Jlenna.

NHIyKTUBHOCTB. SlBneHue  caMOMHAYKIMH. DIIEKTPOABUKYILAS cuia
CaMOUHYKIUU.

DHEPrusi MarHUTHOTO TOJISI KATYIIKU C TOKOM.

DJIEKTPOMAarHuTHOE MOJIE.

TexHuueckre yCTpPOMCTBA M IMPAKTUUECKOE MPUMEHECHUE: MOCTOSIHHBIE MAarHUTHI,
AJEKTPOMArHuThl,  JJIEKTPOJABUIATENb,  YCKOPUTEIM  JJIEMEHTAPHBIX  YacCTHII,
VHYKLIAOHHAS [1€Yb.

Llemoncmpayuu

OneiT Opcrena.

OTKJIOHEHHE AIIEKTPOHHOIO ITy4YKa MAarHUTHBIM T1OJIEM.

JIvHUM MHIYKIMA MAarHATHOTO TTOJIS.

B3aumopericTBre 1BYX NPOBOJHUKOB C TOKOM.

Cuna Amnepa.

JerictBue cuiibl JIOpeHI1a HA HOHBI AJIEKTPOJIUTA.

SIBIIeHUE PEKTPOMATrHUTHOW UHYKIIUH.

[IpaBuno Jlenna.

3aBUCHMOCTb JJIEKTPOABWKYIIEH CHIIbI MHAYKOUU OT CKOPOCTH HW3MEHEHUs
MAarHUTHOTO MOTOKA.

SIBrieHME CAaMOMHTYKIIUH.

Vuenuueckuii sxcnepumenm, 1abopamopnsie pabomol

N3yyeHne MaraHuTHOTO MOJIA KATYIIKH C TOKOM.

HccnenoBanue 1eiicTBUA MOCTOSHHOTO MarHUTa Ha PAMKY C TOKOM.

Hccnenoanue SBIECHUS 3JIEKTPOMAarHUTHON UHIYKIIHH.

Paszpnes S. KosreOanus ¥ BOJIHbBI
Tema 1. Mexanuueckue u 31eKmpoMazZHUmMHble KOJ1€0aHUu

Konebarenbnas cuctema. CBoOOAHBIE MEXaHUUECKHE Koebanus. ['apmoHndecKue
konebanus. Ilepuon, yactora, ammuryga u ¢asza xkonedanuil. [IpyKUHHBII MasgTHHK.
MaremaTudyeckuii MasTHUK. YpaBHEHHE rapMoHUUYecKux KoisieOanuil. IlpeBpaienue
OHEPTUU TIPU TAPMOHUYECKUX KOJICOAHUSX.

Konebarenbubiii KOHTYp. CBOOOAHBIC AJIEKTPOMArHUTHBIC KOJICOaHUs B U/I€aIbHOM
K0J1€0aTeTbHOM KOHTYpE. AHANOTUS MEXIYy MEXaHMYECKUMHU U 3JIEKTPOMATHUTHBIMU
koneOanusimu. dopmyna TomcoHa. 3aKOH COXpAaHEHHS] 3HEPIrUUM B HACATIBHOM
K0J1e0aTeIbHOM KOHTYpE.



[IpencraBieHre o 3aTyxamoMUX KojeOaHUSIX. BBIHYyXIE€HHbIE MEXaHHUYECKUE
kosneOanus. Pezonanc. BeiHyKI€HHBIE 2JIEKTPOMAarHUTHBIE KOJIeOaHuUs.

ITlepemenHblil TOK. CUHYCOMAAIBHBIN NMEPEMEHHBIN TOK. MOIIHOCTh IEPEMEHHOTO
TOKa. AMIUIUTYTHOE U IEHCTBYIOIIEE 3HAUEHHUE CUJIbI TOKA U HAIIPSIKEHUS.

Tpancpopmarop. IlpousBoactBo, mepenaya U MNOTPEOIEHHE DIIEKTPUUECKON
OHEPIrUH. OKOJOTHYECKHE PHUCKM IIPpU IMPOU3BOJACTBE 3ieKTpodHepruu. KyibeTypa
VICII0JIB30BAHUS MIEKTPOIHEPTUHU B IIOBCEIHEBHOM KU3HH.

TexHUUecKre yCcTpoMcTBa U MPAKTUYECKOE NPUMEHEHHE: dJIEKTPUYECKUN 3BOHOK,
reHepaTop IMEPEMEHHOTO TOKA, IMHUM JIEKTpOIepe1ay.
Jlemoncmpayuu

HccrnenoBanue mapamMeTpoB  KosieOaTelnbHONM  cuUCTeMbl (MPY>KUHHBIA — WJIH
MaTeMaTHYECKUN MasiTHUK).

Habmoienue 3aTyxaronux KoueOaHuil.

Uccnenosanue cBOMCTB BHIHYXKJIECHHBIX KOJICOAHU.

Ha6nronenue pesonanca.

CB0OOIHBIE PTIEKTPOMArHUTHBIE KOJICOAHNUS.

OcmuorpaMmsl - (3aBUCMMOCTH  CHJIBI  TOKa W HAINpsDKEHUS OT BPEMEHH)
JUIS SIIEKTPOMArHUTHBIX KOJIeOaHMi.

Pe3omanc nmpu  MOCIENOBATENIBHOM  COCOWHEHWM  PE3UCTOPA,  KATyIIKU
MHIAYKTUBHOCTH U KOHJIEHCATOPA.

Mopens JIMHUM 3JIEKTPONEPEIayn.
Yuenuueckuii sxcnepumenm, 1abopamopnvie pabomol

HccnenoBanue 3aBUCUMOCTH NIEPUOJIA MAJIBIX KOJIEOAHUN Ipy3a Ha HUTHU OT JTMHBI
HUTH U MACCBI IPy3a.

HccenenoBanne nepeMEHHOTO TOKA B LIENW M3 MOCIENOBATENBHO COCIUHEHHBIX
KOHJIEHCATOpa, KaTyIIK! U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmpoMazZHUnIHble 60JIHbL

Mexannueckue BOJNHBL, ycinoBus —pacnpoctpaHenus. llepuon. CkopocTh
pacmpocTpaHeHus U IiuHa BOJIHBL [lonepedynsie u mpooibHbIe BOTHBL. UHTEpdhepenius
U qudpakius MEXaHUYECKUX BOJTH.

3Byk. Ckopocth 3Byka. ['pomkocth 3Byka. Bricota Ttona. TemOp 3Byka.

OJIEKTPOMArHUTHBIE BOJIHBL. Y CJOBUS H3JIYyYEHHS JJIEKTPOMArHUTHBIX BOJIH.
Bzaumuas opuenrtamusa BektopoB E, B, v B snmekTpomarHuTHOi BojHe. CBoMCTBa
AJIEKTPOMATHUTHBIX BOJIH: OTPaK€HHE, TMpEeJIOMIICHUE, MoJspu3anus, AUppaKius,
uHTepdepeHius. CKopocTb JEKTPOMArHUTHBIX BOJIH.

[IIkana »IEKTPOMArHUTHBIX BOJH. I[IpUMEHEHHE SIEKTPOMArHWTHBIX BOJH
B TEXHHUKE U OBITY.

[IpuHLMIBI pagnuOCBSI3U U TeNeBUACHUA. Pannonokanus.

DNEeKTPOMArHUTHOE 3arpsi3HEHUE OKPYKAIOIIEH Cpe/Ibl.

TexHudyeckne yCTpOWCTBA UM TNPAKTUYECKOE TNPUMEHEHHE: MY3bIKAJIbHBIC
WHCTPYMEHTHI, YyJIbTPA3BYKOBas [MATHOCTHKA B TEXHUKE M MEIULMHE, pajaap,
paauonpuéMHUK, TeJIEBU30p, aHTeHHA, Tenedon, CBY-meys.



Jlemoncmpayuu

OObpazoBaHue U pacpoOCTPaHEHUE MOMEPEUYHBIX U POAOIBHBIX BOJIH.

KoneOaromieecs Te10 Kak HICTOYHUK 3BYKa.

HabGnronenue orpakeHus: M NpeIoOMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6nronenue nnrepdepeHunu u udpakiii MEXaHU4eCKUX BOJIH.

3BYKOBO pe30HaHC.

HaGnronenue cBsi3u rpOMKOCTH 3ByKa U BBICOTHI TOHA C AMIUIUTYAOW U YaCTOTOMN
KoJIeOaHuH.

UccnenoBanne CBOMCTB 3JIEKTPOMArHUTHBIX BOJIH: OTPAXKEHUE, MPEIOMIICHUE,
noJsgpu3anys, tudpakius, nHTepepeHus.

Tema 3. Onmuka

I'eomerpuueckas ontuka. [IpsamonrHerHOE pacnpOCTpaHEHHUE CBETA B OJTHOPOJHOM
cpexne. Jyu cera. ToueuHbI HCTOYHUK CBETA.

OTtpaxenue cBera. 3aKOHbl OTpakeHUs cBeTa. [locTpoeHune u300paxeHU
B IJTOCKOM 3€pKaJIe.

[Ipenomnienne cBeTa. 3aKOHBI NPEIOMJICHUS CBETa. AOCOJIOTHBIA IMOKa3aTelb
npenomieHus. llomHoe BHyTpeHHee oTpaxeHue. llpenenbHblii  yrosm IMOJIHOTO
BHYTPEHHETO OTPAKECHMUS.

Hucnepcust ceera. CioxxHblii cocTaB 6enoro cBera. LBer.

Cobupatonie u pacceuBarolye JuH3bl. ToHKas nH3a. POKYCHOE pacCTOSTHUE U
onTHYecKas cuia TOHKOW JuH3bL. [locTpoeHue wu300pakeHHl B cOOMparOMUX U
pacceuBaromux JinH3ax. GopMysia TOHKOM JMH3bL. Y BEIMUEHUE, 1aBAEMOE JINH30MU.

[Ipenessl TPUMEHUMOCTH TEOMETPUYECKON ONITUKH.

BonnoBas ontuka. naTepdepenius cBera. KorepeHTHbIE MCTOYHUKH. Y CIOBHS
HAOJIIOICHUSI MAKCUMYMOB M MHUHMMYMOB B HHTEP(PEPEHIIMOHHOM KapTHUHE OT JIBYX
CUH(pa3HBIX KOT€PEHTHBIX HCTOUHUKOB.

Hudpakuust cera. JudpakunonHas pemérka. YcCIoBHE HaOMIONEHUS TJIABHBIX
MaKCHMYyMOB IIpH 11aJIEHU MOHOXPOMAaTHYECKOT0 CBETa Ha IU(PPAKIIMOHHYIO PEIIETKY.

[Tonmapu3zanus ceera.

TexHuyeckue ycTpoiicTBa U MPAKTUUECKOE IPUMEHEHUE: OUKH, JTyTa, (oToanmnapar,
NPOEKIMOHHBIN anmnapar, MUKPOCKOII, TEIECKON, BOJOKOHHAS ONTUKA, TUPPAKIUOHHAS
pELIETKA, TTOIAPOUL.

Jlemoncmpayuu

[IpsMonuHENHOE  PacHpOCTPaHEHUE, OTPAXKEHUE W MPEIOMIICHHWE  CBETA.
OnTtuyeckue npuOopHI.

[TonHoe BHyTpeHHEE OTpakeHue. Moienp CBETOBOAA.

HccnenoBanue cBOMCTB M300payKEHUI B TMH3AX.

Mojenn MUKPOCKOIIA, TEJIECKOIIA.

Habnronenue nnrepdepeniiuu cpera.

Habmronenue audpakiuu ceera.

Habmronenue qucriepcun cBeTa.



[TomydeHue criekTpa ¢ TOMOIIbIO PU3MBI.
[TomydeHue criekTpa ¢ MOMOILBIO AUPPAKIIMOHHON PEIIETKN.
Habmonenue nosisipuzanuu cBeta.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol
N3mepenne nokazaTens NpeJoOMIICHHS CTEKIA.
HccnenoBanue cBONCTB M300paKeHUH B JIMH3aX.
Habnronenue aucnepcuu ceera.

Pa3znes 6. OCHOBBI CIEIHAJILHOM TEOPUN OTHOCUTEJIbHOCTH

I'paHuiel IPUMEHMMOCTH KJIACCHYECKOM MexaHUKH. llocTynmarsl crnenuanbHON
TEOPUU OTHOCHUTEIBHOCTH: WHBAPUAHTHOCTb MOAYJS CKOPOCTH CBETa B BAaKyyMe,
MIPUHIUIT OTHOCUTEIBHOCTH DUHINTEHHA.

OTHOCHUTENIBHOCTh OJHOBPEMEHHOCTU. 3aMEJICHHE BPEMEHHM U COKpAICHHUE
JUIAHBI.

DHeprus U UMITYJIbC PEIATUBUCTCKON YaCTULIBI.

CBs13b MACCBI C DHEPTUEN U UMITYJILCOM PENSTUBUCTCKON YACTUIBI. DHEPTHUS MOKOS.

Paznen 7. KBanroBasi pusnka
Tema 1. Inemenmol KGAHMOBOU ONMUKU

®otonsl. @opmyna [Inanka cBsi3u >HEpruu PoTOHA C €ro YaCTOTON. DHEPrus u
UMITYJIbC (POTOHA.

OtkpeiTue u ucciaegoBanue ¢otoddpdexra. OnbiTel A.I. CroneroBa. 3akoHBI
dotorddexra. VYpaBuenue ODitHmreitHa ms  pororddexra. «KpacHas rTpaHUIIa»
dbotorpdexra.

JlaBnenue ceeta. OnbiTel [1.H. JIeGenena.

XUMHUYECKOE JIEVCTBHUE CBETA.

Texnuueckue ycTpoiicTBa M MPAKTHYECKOE MpPUMEHEHHE: (OTOIIEMEHT,
doTomatumnk, coaHeuHas 6arapesi, CBeTOAHO/.

Jlemoncmpayuu

®otordh(hexT Ha yCTAaHOBKE C ITMHKOBOM TUIACTUHOM.

Uccnenosanne 3akoHOB BHeMIHETO GhoTodddeKTa.

Cseronuon.

Conneunas 6arapes.

Tema 2. Cmpoenue amoma

Mopens aroma Tomcona. OmbiTel Pesepdopna mo paccessHUIO —0-9acTHII.
[Tnanerapuas moaens atoma. [loctynarst bopa. Mznydenue u mornomenne GOTOHOB IpH
nepexo/ie aToMa ¢ OJTHOr0 YPOBHSI SHEPIUU Ha Apyroil. Bunabl ciekTpoB. CIIeKTp ypOBHEM
HHEPIUM aToMa BOJAOPOLA.

BosnoBbie cBoicTBa 4yactul. Bomubl ne bpounsa. KopmnyckyisspHO-BOIHOBOM
Ty aJIA3M.

CHOHTaHHOE U BBIHYKJACHHOE U3TyYEHUE.

TexHudyeckne yCcTpoHCTBa M NMPAKTUYECKOE NMPUMEHEHUE: CHEKTPAJIbHBIA aHAINA3
(CTIEKTPOCKOIT), J1a3ep, KBAHTOBbII KOMIBIOTED.



Jlemoncmpayuu
Mogens onbita Pezepdopaa.
OrnpenesneHue IJIMHBI BOJHEI Ja3epa.
Habmronenue muHelyaThIX CIEKTPOB U3TYUCHUS.
Jlazep.

Yuenuueckuii sxcnepumenm, rabopamopHvle pabomuol
Habmronenue muHelyaToro cekTpa.

Tema 3. Amommnoe aopo

OKCHEpUMEHTBI, JOKa3bIBAIOIINE CJOKHOCTh CTpoeHus danpa. OTkpbiTHE
paanoakTuBHOCTH. OnbITEl Pesepdopaa mo ompeneneHrio cocTtaBa paguOaKTUBHOIO
u3nydenus. CBoicTBa anb(a-, 6eTa-, raMmma-u3nydeHus. BiusHue paguoakTHBHOCTH Ha
YKUBBIE OPraHU3MBI.

OtkpeiTHe TpoTOHa W HeWTpona. Hykionnas wopmens siapa [eiizenOepra—
NBanenko. 3apsan sapa. MaccoBoe uucno sapa. M30Tomnsl.

Anbda-pacnaa. DNeKTPOHHBIA U TO3UTPOHHBIN OeTa-pacman. ['amma-u3mydeHue.
3aKOH paJIMOaKTUBHOTI'O paclajia.

DOHeprus cBA3M HyKJIOHOB B siipe. SnepHbie cuibl. JledekT macchl sapa.

SnepHble peakunu. Jlenenue u CUHTE3 s1IEp.

SAnepusiii peaktop. TepmosinepHsiii cunTe3. [IpodremMbl 1 EPCIEKTUBHI SACPHOIM
OHEPreTUKHU. DKOJIOTUYECKNE ACIIEKTHI SIAEPHONU SHEPTETHUKH.

DneMeHTapHble YaCTULBI. OTKPBITHE IO3UTPOHA.

MeTtoabl HAOIIOAEHUS M PETUCTPALIUU JIEMEHTAPHBIX YaCTHUL.

®dyHaamMeHTalnbHbIe B3auMoeicTBU. EqUHCTBO (hr3nuecKkoil KapTUHBI MUpa.

TexHnyeckue yCTpOICTBA M MPAKTHUYECKOE NMPUMEHEHHE: JI03UMETp, Kamepa
Busnbcona, siepHblil peakTop, aToMHas bomoa.
Jlemoncmpayuu

Cu€TYrK MOHU3UPYIOIIHUX YACTHII.
Yuenuueckuii sxcnepumenm, nabopamopnuvie pabomol

HccnenoBanne TpeKoB 4acTuIl (10 TOTOBBIM (hoTorpadusim).

Pa3zpnes 8. DiieMeHTBI aCTPOHOMUH U ACTPOPU3UKH

Oranbl pa3BUTHA acTpoHOMMHM. lIpHuknanmHOe M MHPOBO33PEHYECKOE 3HAYCHHUE
ACTPOHOMUH.

Bun 38é3nH0r0 Heba. Co3Be3aus, spKue 3BE3/1bl, IJIAHETHI, UX BUJIUMOE JBUKECHHUE.

Conneunas cucrema.

Connue. ConHeunass akTUBHOCTb. McTounnk sHeprun CoisiHIa U 3BE€31. 3BE3BI, UX
OCHOBHBIE XapaKTEPUCTHUKU. JlnarpaMmma «CEKTPaIbHbBIN KJIACC — CBETUMOCTBY. 3BE3/bI
[JIABHOM ITOCJIEN0BATENBHOCTH. 3aBUCHUMOCTD «MACCa — CBETUMOCTB) IS 3BE3]] TJIABHOM
IIOCJIEI0BATENBHOCTH. BHyTpeHHee crpoeHue 3BE3A. COBpEMEHHBIE NIPEACTABICHHUS
0 MPOUCXO0XkKACHUU U HBoMonnY ConHIA U 3BE31. DTanbl )KU3HU 3BE3.

Muneunslii [1yTe — Hama ["anaktuka. [lonoxenue n neuxxenne CoiHua B ['anaktuke.
Tunsl ranaktuk. Paguoranaktuku u kBa3zapbl. YEpHbIE IBIPHI B IIPAX TAITAKTHK.



Bcenennas. Pacmmpenune Bcemennoit. 3akon Xa06ma. Pazberanme rajgakTHK.
Teopus bosbiioro B3psiBa. PeMUKTOBOE M3ITyUYeHHE.

MacmrabHas ctpykrypa Beenennoit. Metaranaktuka.

Hepeménnble mpo0sieMbl aCTPOHOMUMU.
Vuenuueckue nabnooenus

HaOntonenuss HEBOOPYKEHHBIM TJIa30M C  HUCIOJIb30BAaHUEM KOMITBIOTEPHBIX
MIPWIOKEHUH TSI OTIPEICIICHUS TTOJIOKEHUST HEOSCHBIX OOBEKTOB Ha KOHKPETHYIO JIaTy:
OCHOBHBIE c03Be3/1usd CeBEepHOro MOyIIapus U IPKUE 3BE3/bI.

Habmronenus B reneckon Jlynsl, mitanet, Miteunoro IlyTu.

O0o01mamee NOBTOPEHUE

Ponb ¢u3uku 1 acTpOHOMHH B SKOHOMHYECKOM, TEXHOJIOTHYSCKOM, COIMAILHON H
ATUYECKON cdepax NeATeTbHOCTH YENOBEKa, pOJib U MECTO (PU3MKH M aCTPOHOMMHU
B COBPEMEHHOM HAy4HOM KapTHMHE MHpA, POjb (PU3MUECKOH TEOpUU B (POPMUPOBAHUU
NOpeaCTaBICHU O (U3NYECKOM KapTUHE MHpa, MECTO (U3NYECKOM KapTHUHBI MHpa
B 00I11IEM Py COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX MPEACTABICHUIN O TPUPOJE.

MexnpeaMeTHbIE CBSI3H

N3yuenne kypca pusuku 6a30Boro ypoBHs B 11 kiacce ocymecTBIseTCs ¢ y4ETOM
COJIepKaTEeNbHBIX MEXIIPEAMETHBIX CBSI3eH C KypcaMHU MaTeMaTUKH, OUOJIOTUH, XUMUH,
reorpapuu U TEXHOJIOTUH.

Meoicnpeomemnuvle  nousimusi, CBS3aHHbIE C U3YYEHHEM METOJOB HAy4YHOTrO
NO3HAHMS: SIBJICHHE, HAYyYHBIH (DaKT, rumoresa, (pu3nyeckas BEITUUYMHA, 3aKOH, TEOPHS,
Ha0JII0/ICHNE, SKCIIEPUMEHT, MOCIIUPOBAHUE, MOJIEIh, U3MEPEHUE.

Mamemamuxa: peunieHUE CUCTEMbl YpaBHEHUH, TPUTOHOMETPUYECKHE (YHKIIUU:
CHUHYC, KOCHHYC, TaHI'€HC, KOTAHI€HC, OCHOBHOE TPHUIOHOMETPHUYECKOE TOKJIECTBO,
BEKTOPBl M HX NIPOCKLUHWH HA OCH KOOPAMHAT, CJIOKEHUE BEKTOPOB, IPOU3BOJHBIC
AJIeMEHTapHbIX (PYHKUWN, TPU3HAKU TOJI00MS TPEYroJbHUKOB, OMpEAeSiCHrE MII0IaIu
II0CKUX (puryp u o6bEéMa Ted.

buonoeusa: snexrpuyeckue sBJICHUS B KUBOM MPUPOJE, KOJIEOATEIbHbIE TBUKEHUS
B JKMBOW IPHUPOAE, ONTHYECKUE SIBJICHUS B JKMBOW INPHUPOAE, NEUCTBHE pagualliH
Ha KUBBIC OPTAHU3MBI.

Xumus: CTpOCHHE aTOMOB M MOJIEKYJI, KpUCTAIUIMNYECKAS] CTPYKTYpa TBEPIBIX Tell,
MEXaHHU3Mbl 00pa30BaHUs KPUCTAUINYECKON PEIIETKH, CIEKTPAJIbHBIN aHaIU3.

l'eocpaghusa: MarHUTHBIE TONIOCA 3EMIIH, 3aJIEKH MAarHUTHBIX pyh, (PoTochEMKa
36MHOMW ITOBEPXHOCTH, IPEICKa3aHNUE 36MIIETPSICEHUN.

Texnonoeusa: JWHUM  DIIEKTPOINEpEnad, TEHEpPATOp  IEPEMEHHOTO  TOKa,
JIEKTPOJBUTATENb, HHAYKIIMOHHAS 1I€4b, pajap, paAuONpUEMHHNK, TEIEBU30D, aHTCHHA,
tenedon, CBU-neub, NpoeKIMOHHBIN anmapar, BOJIOKOHHAs ONTUKA, COJTHEUHAas OaTrapest.



INVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI 110 ®U3UKE
HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHMUSA

OcBoeHne ydeOHOTOo mpeamera «®Pu3MKay HA YpPOBHE CpeaHEro oOIIero
obpazoBaHus (0a30BBIM ypPOBEHB) JOHKHO OOECHEYUTh JOCTHKCHHE CIICTYIOIINX
JUYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTCIIbHBIX PE3yJIbTaTOB.

JIMYHOCTHBIE PE3YJIBTATBI

JluuHOCTHBIE pe3yJbTaThl OCBOCHHS Yy4eOHOro mnpeamera «Du3nKay HJOJKHBI
OoTpaxaTb ~ TOTOBHOCTh ¥  CHOCOOHOCTh  OOy4YalOIIMXCA  PYKOBOJACTBOBATHCS
c(OpMUPOBAHHONW BHYTPEHHEH TMO3MIMEH JMYHOCTH, CHUCTEMOM LIEHHOCTHBIX
OpUEHTALUN, TO3UTUBHBIX BHYTPEHHUX YOEKACHUI, COOTBETCTBYIOLIUX TPAAULIMOHHBIM
LHEHHOCTSIM POCCUHCKOro O0OIleCTBa, pAaCHIMPEHUE KU3HEHHOIO OIbITa W OIbITa
NEATEIbBHOCTH B NPOLIECCE pPEANM3allMM OCHOBHBIX HANPABICHUN BOCIHUTATENBHON
NEATEIIbHOCTH, B TOM YHCJIE B YACTH:

1) rpa:kaaHCKOT0 BOCIMTAHUSA

c(OpPMUPOBAHHOCTh TPAKIAHCKON MO3ULIKMK OOYYarOIIErocs Kak aKTUBHOTO U
OTBETCTBEHHOTO YJ€HAa POCCUHCKOro OOIIeCTBa;

IIPUHATHE TPaAULIMOHHBIX 00I1eYEeTI0BEYECKUX I'YMAHUCTUYECKUX 51
JNEMOKPATUYECKUX LIEHHOCTEW;

TOTOBHOCTb BECTHM COBMECTHYIO JEATEIBbHOCTb B HHTEpPECaX TIPaXIaHCKOIO
oO11ecTBa, y4acTBOBaTh B CAMOYIPaBJIE€HUHU B 00pa30BaTeIbHON OpraHU3aliiy;

YMEHHE B3aMMOJICHCTBOBATH C COLIMAJIbHBIMU UHCTUTYTaMU B COOTBETCTBHUU C UX
(YHKIUAMU U Ha3HAUEHUEM;

TOTOBHOCTb K T'YMaHUTAPHOU U BOJIOHTEPCKOU AEATEIBHOCTH;

2) IATPUOTUYECKOr0 BOCIIMTAHMSA:
c(hOpMUPOBAHHOCTh POCCUMCKOMN TPAXKIAHCKON UIEHTUYHOCTH, TATPUOTU3MA;
LIEHHOCTHOE€ OTHOIIEHHWE K TOCYJapCTBEHHBIM CHMBOJIAM, JOCTHXKECHUSIM
POCCHIICKUX YUEHBIX B 00J1acTH (DU3UKU U TEXHUKE;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSA:

c(hOpMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTh  OLIGHHMBATh CUTYyallMI0 M MPUHUMATh OCO3HAHHBIE PEIICHUS,
OpPUEHTHUPYSCh HAa MOPAJIbHO-HPABCTBEHHBIE HOPMbI M LIEHHOCTH, B TOM 4YHCIIE B
NESTENBHOCTH YUEHOTO;

OCO3HaHME JUYHOIO BKJIaJIa B IOCTPOCHUE YCTOMYMBOIO OYAYLIETO;

4) 3¢TeTHYeCKOr0 BOCIIMTAHMSI:
ACTETUYECKOE OTHOILIECHHE K MHUPY, BKIIOYas ACTETUKY HAyYHOTO TBOPUYECTBA,
PUCYIIETO (GU3NUSCKON HAyKE;



5) Tpy10BOr0 BOCIUTAHMS

MHTEpPEC K paziu4HbIM cepaM MpopecCHOHATBHON NEATEIbHOCTH, B TOM YHCIIE
CBSA3aHHBIM C (DU3UKON M TEXHUKOW, yMEHUE COBEpLIATh OCO3HAHHBIA BHIOOp Oyayiiein
npo¢eccuu 1 peain30BbIBaTh COOCTBEHHBIE )KU3HEHHBIE TUIAHBI;

TOTOBHOCTb U CIIOCOOHOCTH K 00pa30BaHUIO U CaMOOOPa30BaHUIO B 00JacTH (pU3MKH
Ha MPOTSXKEHUH BCEU JKU3HU;

6) 3K0J10rHYeCKOro BOCIIUTAHUSA:

c(OPMHUPOBAHHOCTDH HKOJIOTUIECKOH KyJIbTYpPbI, 0CO3HAHHUE INI00ATBHOTO XapaKTepa
HKOJIOTMYECKUX MPOOIeM;

IUIAHUPOBAaHNUE M OCYILECTBIICHUE JEUCTBUI B OKPY’KAIOIIEH Cpele Ha OCHOBE
3HAHUSA LEeJIed YCTOMYMBOIO Pa3BUTHs YEIIOBEUECTBA;

Pacmmpenue omnbiTa IeATeNbHOCTH DKOJIOIMYECKON HAIIPaBICHHOCTH HAa OCHOBE
UMEIOILIUXCS 3HAHUM 110 (PU3HKE;

7) HEeHHOCTH HAYYHOT' O MIO3HAHUSA:

c(hOpMHUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHs GU3NUECKON HAYKH;

OCO3HAHUE IIEHHOCTU HAYYHOU AESATETbHOCTU, TOTOBHOCTh B MPOLIECCE M3YUCHHS
GU3MKKM  OCYIIECTBJISITH  MPOEKTHYID M HUCCIENOBAaTEIbCKYI0  JESTEIbHOCTD
WHJMBUIYaJIbHO U B TPYMIIE.

METAINIPEIMETHBIE PE3YJIbTATBI

IHo3HaBaTe/ibHbIC YHUBEPCAJIbHbIE Y4eOHbIC ACHCTBUA
ba3oBble Jloruyeckue qeicTBus:

CaMOCTOATENIBLHO (POPMYIUPOBATh U AKTYaJU3UPOBATh MPOOIEMyY, paccCMaTpUBaTh
ee BCCCTOPOHHC,

OIIPCACIIATL LHCIN ACATCIIbBHOCTH, 3a1aBaTh IIAPpaMETPbI U KPUTCPHUH UX NJOCTHIKCHU

BBIABJISITH 3AKOHOMCPHOCTH H IIPOTHUBOPCUHNA B pPACCMATPUBACMBIX (l)I/ISI/I‘IGCKI/IX
SABJICHUAX

pazpabaThiBaTh IUIaH peEHICHUS MPOoOJIeMbl C Y4YETOM aHajiu3a HWMEIOIIUXCS
MaTEepUAJIbHBIX U HEMATEPUAIIBHBIX PECYPCOB;

BHOCUTb KOPPCKTHBBI B ACATCIbHOCTb, OLUCHHUBATL COOTBCTCTBUC PE3YJIbTATOB
oejrsiM, OOCHUBATb PUCKHU HOCJICI[CTBI/If/i ACATCIIBHOCTH,

KOOPJIMHUPOBATh U BBINOJHATH pabOTy B YCIOBUAX PEATbHOTO, BUPTYAJIBHOIO H
KOMOMHHPOBAHHOTO B3aWMO/ICHCTBUS;

pa3BUBATb KPCATUBHOC MBIIIJICHUC ITPU PCUHICHUHN JKU3HCHHBIX HpO6J’IGM.

ba3zoBble ucciieioBarebCKue 1eMCTBUA:

BJIQJICTh HAYYHOW TEPMHUHOJIOTHEH, KIIIOUYCBBIMH TOHATHSIMH W METOIAMH
duznyecKoil HayKu;

BJIQJICTh HAaBBIKAMHU YYEOHO-HCCIIEAOBATEICKOM ¥ TIPOSKTHOW JAESITeILHOCTU
B 00ylacTh (PU3MKH, CIIOCOOHOCTHIO W TOTOBHOCTHIO K CAMOCTOSITEIbHOMY TMOHCKY



METOJIOB PEIICHU 3a/1a4 (PU3NUECKOTO COIeP KaHUs, TPUMEHEHUIO Pa3INUHbIX METO/IOB
TIO3HAHUS;

BJIQJICTh BUJAMHU  JICATEIBHOCTH 1O TIONYyYEHUIO HOBOTO 3HAHHSA, €ro
UHTEpIIpEeTalny, IpeoOpa30BaHUIO U MPUMEHEHHUIO B PA3JIMYHBIX YUEOHBIX CUTYalLUsX,
B TOM YHCJI€ IPU CO3/IaHUU YUEOHBIX MPOEKTOB B 00J1aCTH (DU3UKU;

BBISIBJISITH IPUYMHHO-CIIEICTBEHHBIE CBSI3U U aKTyaJIn3UpOBaTh 3ajjady, BbIJIBUraTh
TUNOTE3y €€ pelIeHUs, HaXOUTh apryMEHTHI IJIs JJ0Ka3aTelIbCTBAa CBOMX YTBEPKICHU,
3aJ1aBaTh NapaMeTpbl U KPUTEPUH PEIICHNUS;

aHAJIM3UPOBaTh MOJIYUYCHHBIE B XOJI€ PEILCHUs 3aJlaud pe3yibTaTbl, KPUTUUECKU
OILICHMBAThH UX JIOCTOBEPHOCTH, MPOTHO3WPOBATH N3MEHEHNE B HOBBIX YCIIOBHUSAX;

CTaBUTh ®  (OpPMYIUpOBaTh COOCTBEHHBIC 3a7ayll B  00pa3oBaTEIHHOU
JESITEIbHOCTH, B TOM YHCJIE IPU U3YYEHUU (DU3HKHY;

JlaBaTh OLICHKY HOBBIM CUTYallUsM, OLIEHUBATh NPUOOPETEHHBIH ONBIT;

yMETh  IEPEHOCUTh 3HaHUS 1O (U3MKE B  MPAKTUYECKYK0  00IacTh
KHU3HEICATEIILHOCTH;

yMETh UHTETPUPOBATH 3HAHUS U3 PA3HBIX MIPEIMETHBIX 00JIaCTel;

BBIIBUTATh HOBBIE UJICH, PEJIaraTh OPUTHHAIBHBIC TTOAXO0/IbI U PEIICHUS;

CTaBUTh NMPOOJIEMBI U 337a4H, I0IYCKAIOIINE aIbTEPHATUBHBIEC PEILICHUS.

Pab6ora ¢ undopmanmeii:

BIIAJICTh HaBBIKAMHU TMOJy4YeHUs WHGOpPMAIUK  (PU3WYECKOTO  COJCpIKAHUS
U3 HWCTOYHHUKOB PA3HBIX THUIIOB, CAMOCTOSATEIHLHO OCYIIECTBIATH IOWCK, AaHaJu3,
CHUCTEMATH3AIMI0 ¥ WHTEPIpETAi0 WHHOPMAIIMK Pa3IWYHBIX BUIOB H (HopMm
MIPEICTaBICHHUS,

OIICHUBATh IOCTOBEPHOCTH MH(OpMAITHH;

HCITOJIB30BaTh CPEACTBA MH(POPMAIMOHHBIX M KOMMYHHUKAITMOHHBIX TEXHOJIOTHMA
B pEIICHUM KOTHUTUBHBIX, KOMMYHHMKATHBHBIX ¥ OpPraHWU3AIMOHHBIX  3aj1a4
c coOmoaeHneM TpeOOBaHMK OSProHOMHUKH, TEXHHMKH O€30MacHOCTH, THUTHCHBI,
pecypcocOepeKeHrs, TMPaBOBBIX M OTUYECKUX HOPM, HOPM HHGOPMAITMOHHON
0E€30I1aCHOCTH;

co37aBaTh TEKCThI (PU3UYECKOTO COJEpKaHUS B Pa3IMUHBIX (opmaTax ¢ y4€Tom
Ha3HAaueHUd HMHQOpPMALMU U LEJIEBOM ayJIUTOpHM, BBIOMpas ONTUMAJIbHYIO (QopMy
IPE/ICTAaBIICHUS U BU3yaJIU3aIUu.

KoMMyHUKaTHBHBIC YHUBEpPCAJbHbIE y4eOHbIEe HeiiCTBUS:
OCYILIECTBIIAThH OOIIEHUE HA YpOKaX (PU3MKHU U BO BHEYPOUHOH J1€ATEIbHOCTH;
pacrno3HaBaTh NPEANOCHIIKA KOHQIMKTHBIX CUTyalluil U CMAr4aTh KOH(QIMKTHL;
pa3BEPHYTO U JJOTUYHO U3JIaraTh CBOK TOUKY 3PEHHUS C UCIIOJIBb30BAHUEM SI3BIKOBBIX
CPEICTB;
IIOHUMAaTb U UCIOJIB30BaTh IPEUMYIIECTBA KOMaHIHOW U UHUBUYyaJIbHOW paOOTHL;
BbIOMpaTh TEMATUKY U METO/IbI COBMECTHBIX JIEHCTBUH € yUETOM OOLIMX UHTEPECOB,
Y BO3MOYKHOCTEHN Ka)KJ10T0 WIeHA KOJUIEKTHUBA;



MIPUHUMATH LEJIM COBMECTHOU JAESATEIBHOCTH, OPraHU30BbIBATh U KOOPJIAUHUPOBATH
JEUCTBUS 10 €€ TOCTHKEHUIO: COCTABJIATD IJIAH ACUCTBUN, PACIIPEACIIATE POIU C YYETOM
MHEHUN y4aCTHUKOB, OOCYKJIaTh PE3yJIbTaThl COBMECTHOM pabOTHI;

OIICHMBATh KA4ye€CTBO CBOETO BKJIAaJla M KaXXJOTO yYaCTHUKA KOMaHJIbI B OOIIMIA
pe3yJIbTaT 1Mo pa3paOOTaHHBIM KPUTEPUSIM;

[pearaTb  HOBBIE IPOEKTBI, OLEHUBAaTh MJAECH C T[O3MLUUU HOBU3HBI,
OPUTHHAIIBHOCTH, MPAKTUYECKON 3HAYUMOCTH;

OCYIIECTBIISITh MO3UTUBHOE CTPATETUYECKOE MOBEICHUE B PA3JIUYHBIX CUTYaIUSX,
MPOSIBJISITH TBOPYECTBO M BOOOPAKEHUE, OBITH MHUITMATHBHBIM.

PerynsiTuBHbIe YHUBeEpPCAJbHbIE Y4eOHbIE AeHCTBUSA
Camoopranusanus:

CaMOCTOATENLHO OCYILIECTBIISATh TO3HABATEIbHYIO IEITEIbHOCTh B 00J1aCTH (PU3UKHU
U aCTPOHOMHUH, BBISIBJISTH MPOOJIEMBI, CTABUTh U (POPMYIUPOBATH COOCTBEHHbIE 3a/1a4H;

CaMOCTOSITEIIbHO COCTABJIATh IUIAH PELIEHUS PACYETHBIX M KAYECTBEHHBIX 3aj]ad,
IUIaH BBIMOJIHEHUS] MPaKTHYECKOW paboThl € y4€TOM HMEIOLIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U MPEANOUYTEHUMH;

NABATh OLIEHKY HOBBIM CUTYAaIUsIM;

pacIIupsATh paMKU Y4E€OHOT O PEAMETa Ha OCHOBE JINYHBIX IPEAIOYTEHUH;

JieJ1aTh OCO3HAHHBII BBIOOD, apryMEHTHPOBATh €r0, OpaTh Ha c€0s1 OTBETCTBEHHOCTh
3a pellCHUE;

OLIEHHBATh NPUOOPETEHHBIH OIBIT;

CrocoOCTBOBaTh (POPMUPOBAHUIO U MPOSBICHUIO SPYAMIMU B 00JIacTU (PU3UKH,
MOCTOSIHHO MOBBIIIATh CBOM 00pa30BATENbHbBIN U KYJIbTYPHBIA YPOBEHbD.

CaMOKOHTPOJIb, IMOIUOHAIbHBIN MHTE/IEKT:

JaBaTh OLIEHKY HOBBIM CHUTyalldsiM, BHOCUTb KOPPEKTHUBBI B JIESTEIILHOCTD,
OIICHUBATh COOTBETCTBHUE PE3YJIbTATOB IEIISIM;

BJIaJIETh HaBBbIKAMU TO3HABATEIBLHON peQIEKCHM KaK OCO3HAHMS COBEPIAEMbIX
JEUCTBUM U MBICIIUTEIIBHBIX MPOLIECCOB, UX PE3YIbTATOB U OCHOBAHUM,

UCIIOJIb30BaTh NPHUEMBI pedieKCHH Jisi OLUEHKU CHUTyallud, BHIOOpa BEPHOTO
pelieHus;

YMETbh OLICHUBATH PUCKH U CBOCBPEMEHHO NMPUHUMATh PELICHUSI IO UX CHUKEHHUIO;

NPUHUMATh MOTUBBI U apPTYMEHTHI APYTHX MPU aHATIM3€ Pe3yJIbTaTOB JEATEIbHOCTH;

MIPUHUMATH ce0sl, TOHUMAasi CBOM HEJOCTaTKU U IOCTOMHCTBA;

NPUHUMATh MOTHUBBI U apTYMEHTHI IPYTUX MIPHU aHATN3€ PE3YyIbTaTOB JAEATEIILHOCTH,

MPU3HABATh CBOE MPABO U MPABO JAPYTUX HA OUIUOKH.

B mpouecce MOCTHXKEHUS JMYHOCTHBIX PE3YJbTATOB OCBOCHHUS IPOTrPaMMBbI MO
bu3uKe U1 ypOBHS CPEAHETO 00IIEero 00pa3oBaHus y 00y4arOUIUXCsl COBEPILIEHCTBYETCS

HMOIIMOHATBHBIN WHTEIJICKT, Ipeanoaararomi

c(hOpMHUPOBAHHOCTH:



CaMOCO3HaHUS, BKIIOYAIOIIETO CIOCOOHOCTH IMOHUMATh CBOE 3MOIIMOHAILHOE
COCTOSIHHE, BUJICTh HAMPABIICHUS Pa3BUTHS COOCTBEHHON AMOITMOHAILHOMN C(hephl, ObITH
yBEpEHHBIM B ce0e;

CaMOpETYyJIUPOBAHUS, BKIIOYAIOMIETO CaMOKOHTPOJb, YMEHHE IPUHUMATH
OTBETCTBEHHOCThH 3a CBOE TIOBEACHHE, CIIOCOOHOCTD aalITHPOBATHCS K SMOITMOHATBHBIM
WU3MEHEHUSM U TIPOSBIIATh THOKOCTH, OBITH OTKPBHITHIM HOBOMY;

BHYTPEHHEH MOTHBAIlMM, BKIIOYAIONMICH CTPEMIJICHHE K JOCTHIKEHHUIO NENH U
yCHexy, ONTUMH3M, HWHHUIIMATUBHOCTh, YMEHHE JICMCTBOBaTh, HCXOJS W3 CBOMX
BO3MOKHOCTEH;

OMIIATUH, BKJIIOYAIONIEH CIIOCOOHOCTh TIOHMMATh AMOITMOHAIBEHOE COCTOSHUE
JIPYTUX, YUUTHIBATH €T0 MPH OCYIIECTBIECHUU OOIIEHUS, CTIOCOOHOCTh K COYYBCTBHIO U
COTICPES)KMBAHMIO;

COIMAJTBHBIX HAaBBIKOB, BKJIIOYAIONIUX CIIOCOOHOCTh BBICTPAWBATh OTHOIICHHUS
C IPYTUMH JIFOJIbMU, 3a00TUTKCS, MPOSIBIISITh UHTEPEC U pa3peniaTh KOH(PIUKTHI.

HPEAMETHBIE PE3YJIbTATBI

K xonny oOyuenus B 10 kjacce mpeaMeTHbIE pe3ysibTaThl HA 0a30BOM YPOBHE
JIOJIKHBI OTPaXKaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

JEMOHCTPUPOBATh Ha MpUMEpax pojib U MecTo (u3uku B (HOPMUPOBAHUH
COBPEMEHHOW HAy4YHOW KapTHUHbI MHPA, B PA3BUTHU COBPEMEHHOW TEXHUKU U
TE€XHOJIOTUH, B IPAKTUYECKON IEATEIbHOCTH JIIOIEN;

YUUTBIBATh  TPaHUIBl MPUMEHEHHS  U3YYCHHBIX  (DU3UYECKUX  MOJIEIEH:
MaTepHaibHasl TOYKA, WHEPIHAIbHAs CHCTeMa OTCYETa, aOCONIOTHO TBEPIOE TEJoO,
WJICAIbHBIM Ta3, MOJEJIW CTPOECHHUS Ta30B, >KUIKOCTEM U TBEPABIX TEJ, TOYECUHBIN
AIIEKTPUUECKUI 3apsij] PU PeIIeHNH PU3NYECKUX 3a]1a4;

pacrio3HaBath (U3MYECKHE SIBJICHUS (TIPOLIECChl) U OOBACHITH HUX HAa OCHOBE
3aKOHOB MEXAaHUKHU, MOJICKYJISIPHO-KUHETUYECKOW TEOPUM CTPOCHUS BELIECTBA W
AIEKTPOJIMHAMUKHA: PAaBHOMEPHOE M PABHOYCKOPEHHOE NPSMOJIMHEMHOE JBHXKEHUE,
CBOOOHOE TaJIeHUE Tel, ABMXKEHHUE MO0 OKPYKHOCTH, UHEPIIMS, B3aUMOJICUCTBUE Tel,
muddy3usi, OpOyHOBCKOE JABMKEHHUE, CTPOCHHE KUIAKOCTEH U TBEPABIX TEJ, H3MEHEHUE
o0bEéMa Tea Npu HarpeBaHWM (OXJIAXIACHUHU), TEIJIOBOE pPaBHOBECUE, HCIApEHHE,
KOHJICHCAIIMS, TJIABJICHUE, KPUCTAUIN3alMs, KUTIEHUE, BIaXKHOCTh BO3/1yXa, IOBBIIICHUE
JIaBJICHU ra3a MPU €ro HarpeBaHUU B 3aKPBITOM COCYZE, CBA3b MEXKIY IapaMeTpaMu
COCTOSIHMSI Fa3a B U30IpoLeccax, JIEKTPU3ALNS TEJ, B3aUMOICHCTBUE 3apsiI0B;

ONMKCHIBATH MEXAHUYECKOE JBWIKEHUE, UCIOJIb3ys (U3MUECKUE BEIUYMUHBIL:
KOOpJWHATA, MyTh, NIEPEMENIEHUE, CKOPOCTh, YCKOPEHHUE, Macca Teya, CUia, UMITYJIbC
Tena, KUHETHUYECKas JHEprusi, MOTCHI[MaJIbHAs DSHEPrus, MeXaHudeckas padorTa,
MEXaHUYeCKasi MOITHOCTh; TP OMMCAHUH MPABWIBHO TPAKTOBATH (PU3MUECKHUI CMBICI
UCTIONB3YEMbIX BEIWYUH, HMX OO0O3HAYEHUS] U E€IUHUIIBI, HAXOAUTH (POPMYIIHI,
CBA3BIBAIOLIME JAHHYIO (PU3MUYECKYIO BEJIMUUHY C IPYTUMH BEIIMYMHAMU;



OINUCHIBATh U3YUYCHHBIC TEIJIOBBIE CBOMCTBA TEJI M TEIUIOBBIC SIBIICHUS, UCTIOJIB3YS
dbu3uYecKkre BEIMYUHBL: JIABJIICHUE ra3a, TeMIepaTypa, CpeaHsss KUHETHYECKasi SHEPTus
Xa0TUYECKOTO0 JIBMIKCHHUS MOJICKYJ, CpPEAHEKBAJApaTU4YHas CKOPOCTbh  MOJICKYII,
KOJIMYECTBO TEIUIOTHI, BHYTPEHHSS JHEPrus, padora ra3a, Kod((HUIMEHT IMO0JIE3HOTO
JEeUCTBUSl TEIJIOBOT'O JIBUTATEJNsI; IPU OMUCAHUM TPABUILHO TPAKTOBATh (DU3UUYECKUI
CMBICJI HCIIOJBb3yeMbIX BEIWYWH, MX 0003HAUCHUS W CIMHHIBI, HaXOJUTh (POPMYJIBI,
CBSI3BIBAIOIIUE JAHHYIO (PU3MYECKYIO BEIMUUHY C IPYTUMU BEJTUYUHAM;

OINKCHIBATh M3YYECHHBIE DJICKTPUYECKHE CBOMCTBA BEUIECTBA W JJIEKTPUYECKHUE
siBJI€HUs (TIPOLIECChI), MCIOJIb3Ysl (U3UYECKHE BEJIMYMUHBI: AJICKTPUUYECKUN 3aps,
3JIEKTPUYECKOE TOJIe, HANPSHKEHHOCTD OIS, MOTEHIIUA, Pa3HOCTh MOTEHIUAJIOB; MPU
OMHCAHUHU TIPABWJIBHO TPAKTOBATh (DM3MYECKUN CMBICI HCIOJIB3yEMbIX BEITUYHMH, HX
0003HaYEHHUS U €JIMHUIIBI, YKa3bIBaTh ()OPMYIIbI, CBSA3BIBAIOIINE JAHHYIO (PU3UYECKYIO
BEJIMYMHY C APYTUMHU BEIIMYMHAMM;

aHaJTU3UPOBaTh GU3UYECKUE MPOIECCHI U SIBICHUSI, UCTIOJIb3YS (PU3UYECKHUE 3aKOHbI
Y TPUHUUNBL: 3aKOH BceMupHoro tsrotenust, I, Il m III 3axkonsl HproTOHA, 3aK0oH
COXpPaHEHHUS MEXAHUYECKOW DSHEPrMH, 3aKOH COXPAHEHUS HWMITYJIbCa, MPUHIMIT
CyINEpIO3ULIMM  CWJI, TPUHUIWN PABHOINPABUS HHEPIUAIBHBIX CHUCTEM OTCYETA,
MOJICKYJIIPHO-KMHETHYECKYI0 TEOPHUIO CTPOCHHUS BEIIECTBA, T'a30BbIC 3aKOHBI, CBS3b
CpeaHel KWHETHUYECKONW SHEPruy TEIUIOBOTO [IBMXKEHUS MOJIEKYJ C aOCOJIIOTHOM
TeMIEpaTypoi, NMEPBbId 3aKOH TEPMOJMHAMHUKH, 3aKOH COXPAHEHHUS SJECKTPUUYECKOTO
3apsiia, 3akoH KyioHa, mpu 3TOM pa3iaudaTh CIOBECHYIO (DOPMYJIHPOBKY 3aKOHA, €ro
MaTEeMaTUYECKOE BbIPAKEHUE U YCIIOBUA (IPaHHULIbl, 001aCTH) IPUMEHUMOCTH;

OOBSICHATh OCHOBHBIC NMPUHIUIBI JCHCTBUSI MAaIIWH, MPUOOPOB M TEXHUYECKUX
YCTPOMCTB; pa3zivyarh YCJIOBHS HX OE30MAaCHOTO HCIOJIb30BaHUS B MOBCEIHEBHOMN
JKU3HU;

BBITIOJTHATH AKCIIEPUMEHTHI 0 UCCIE0BaHUIO (PU3UYECKUX SIBJICHUN U MPOIECCOB
C HCMOJb30BAaHUEM IIPSMBIX, U KOCBEHHBIX HM3MEPCHHH, IIPH 3TOM (POpMYIHPOBATH
npobiieMy/3aady W TUIOTE3y Y4YEOHOTO DJKCIIEpUMEHTAa, COOMpaTh YCTaHOBKY M3
MPEII0KEHHOTO 000PYI0BaHHUSI, POBOIUTH OIBIT U (DOPMYJIUPOBATH BHIBOJIHI;

OCYIIIECTBJISATH MPSMBIE U KOCBEHHBIE U3MEPECHUS (PU3NUECKUX BEIIMYWH, TIPU ITOM
BBIOMpATh ONTUMAIBHBIM CIIOCOO H3MEPEHUS M HCIOJIb30BaTh HM3BECTHBIE METOJIbI
OILIEHKH MOTPENIHOCTEN U3MEPEHU;

UCCJIEIOBATh 3aBUCHMOCTH MEXKy (PU3MUECKUMH BEJIMUMHAMU C UCIIOJI30BAHUEM
NPSIMBIX U3MEPEHUH, PU 3TOM KOHCTPYHUPOBATh YCTAaHOBKY, (PMKCHUPOBATH PE3yJIbTATHI
MOJIY4YEHHOW 3aBUCUMOCTU (PU3UYECKUX BEIWYUH B BUJE TaOIUIl U rpadUKOB, JeIaTh
BBIBO/IbI 10 PE3yJIbTaTaM UCCIIEIOBAHUS;

co0JiroAaTh MpaBuia 0€30MacHOro TPy/Aa MPY MPOBEACHUN UCCIIEIOBAHUI B paMKax
y4eOHOr0 SKCIIEPUMEHTa, Y4EOHO-HCCIIEIOBATEIbCKOM M TMPOEKTHOM JeATeIbHOCTH
C UCITOJIb30BaHUEM U3MEPHUTEIBHBIX YCTPONCTB H JIA0OPATOPHOT'O0 000PYI0BAHHS;

pemaTth pacy€THbIC 3aJayd C SBHO 3aJaHHON (U3UYECKOU MOJICIBIO, MCIOJIb3Ys
dbu3uYecKre 3aKOHBI U TPUHIMIBI, HA OCHOBE aHaNIM3a YCJIOBUS 3aJayd BHIOMpPATh



(bU3HYECKYI0 MOJIENb, BEIACIATH (DU3NUECKUE BETUUUHBI U (DOPMYJIbI, HEOOXOAUMBIE 1JI5
e pelleHUs, TPOBOAUTh Pacu€Thl U OLUEHUBATH PEAIBHOCTh MOJYYEHHOIO 3HAYEHUS
(bU3UYECKON BEIMUUHBIL;

pemarb KayeCTBEHHbIE 3aJauyM: BBICTPAWBaTh JIOTMYECKHM HENPOTUBOPEUUBYIO
LENOYKY pACCYX ACHUI C ONOpPOM Ha W3yYECHHbIE 3aKOHbI, 3aKOHOMEPHOCTH U
(usnyeckue sBICHUS;

UCIIOJIB30BaTh MPHU PEIICHHH Y4YEOHBIX 3a/lad COBpEMEHHble MH(GOPMAIIMOHHbBIE
TEXHOJIOTUU JUIsl TIOMCKA, CTPYKTYPUPOBAHMS, HHTEPIPETAUMU U MPEACTaBICHUS
y4eOHOH U HAYYHO-NOMYJISIPHON HH(POPMaLIUH, TOTYYEHHON U3 Pa3IMYHBIX HCTOYHUKOB,
KPUTHUYECKH aHATM3UPOBATH MOTy4aeMyr0 HHPOPMAIIHIO;

IPUBOIUTH TMPUMEPHI BKJIAJa POCCUHUCKUX M 3apyOeKHBIX YUYEHBIX-(PU3UKOB B
pa3BUTHE HayKH, OOBSICHEHUE MPOIIECCOB OKPYXKAIOIIET0 MUpa, B Pa3BUTHE TEXHUKU U
TEXHOJIOTHH;

HCII0JIB30BaTh TEOPETUYECKUE 3HAHMS MO (PU3MKE B MOBCEAHEBHOM JKU3HU IS
oOecrieueHrss 0€30MacHOCTH TpH  OOpalleHHMH C NpuOOpaMH H  TEXHUYECKHUMH
yCTPOMCTBAMHM, JIJIsI COXPAHEHMsI 30POBbS U COOJIIOJEHUS HOPM HKOJIOTUYECKOTO
MOBEJICHUA B OKPYKAIOIIEH Cpee;

paboTaTh B IpyMIIe€ C BHIIOJIHEHUEM Pa3IMUHBIX COLMAIBHBIX POJIeH, MIIaHUPOBATh
paboTy TIpynmbl, palUOHAIBHO pacHpenessaTh OO0S3aHHOCTH M IUIAHMPOBATh
JEeATENbHOCTh B HECTAHJAAPTHBIX CUTYalMsIX, aI€KBAaTHO OLIEHMWBATH BKJIAJ KaXKJIOTO U3
YYAaCTHHKOB I'PYNIIbI B pENIEHUE PaCCMATPUBAEMON TPOOIEMBI.

K xoniy oOyuenuss B 11 kjacce mpeIMeTHbIE Pe3yJbTaThl HA 0A30BOM YpPOBHE
JOJIKHBI OTPaKaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

JEMOHCTPUPOBATh Ha IMpUMEpax pojib U MecTo (U3MKku B (HOPMUPOBAHUU
COBPEMCHHOW HAyYHOW KapTUHBI MHpa, B Pa3BUTUU COBPEMCHHOW TEXHHMKU U
TEXHOJIOTUM, B TPAKTUYECKOW JEATEIbHOCTA JIFOAEH, LEJIOCTHOCTh W E€IUHCTBO
(bu3HUecKOl KapTUHBI MUDA;

YYHUTHIBATh TPAHUIIBI MPUMEHEHUS WM3YUYEHHBIX (DU3NYECKUX MOJETEH: TOUCUHBIN
AIIEKTPUUECKHUH 3apsijl, Jyd CBETA, TOYCUHBI UCTOYHUK CBETA, A/IEpHAsT MOJIETh aTOMa,
HYKJIOHHAsI MOJIEIh aTOMHOTO s/Ipa MpU PEIICHUH PU3NYECKHUX 3a]1a4;

pacno3HaBaTh (PU3NYECKHE SIBICHUS (TPOIECCh) U OOBICHATH WX HA OCHOBE
3aKOHOB JJIEKTPOJMHAMUKH U KBAHTOBOM (U3MKHU: DJIEKTPUYECKas IPOBOJUMOCTD,
TEIJIOBOE, CBETOBOE, XWMHUYECKOE, MArHUTHOE JCHCTBUSA TOKa, B3aMMOJICHCTBHE
MarHuTOB, 3JICKTPOMArHUTHAS WHIYKIIWS, ACHCTBHE MArHUTHOTO TOJII HA TPOBOIHUK
C TOKOM W JBWXYIIUUCS 3apsil, DJICKTPOMArHUTHbIE KoOJICOAHWS U  BOJIHBI,
NPSIMOJIMHEWHOE PacCIpOCTpaHEHUE CBETa, OTPAXKEHUE, MpeToMiIeHUe, HHTepdEepeHIIus,
nudpakuys U TOJSIpU3alus CBETa, AWCHEPCUsi CBeTa, (HOTOANEKTpUUYecKuil 3PdhexT
(potorddexT), cBeTOBOE MaBIICHWE, BO3HUKHOBEHWE JIMHEWUYATOTO CIEKTpa aroma
BOJIOPOJIa, ECTECTBEHHAS U UCKYCCTBEHHAS! PAINOAKTUBHOCTD;



OMMUCHIBATh H3YYCHHbIC CBOWCTBAa BEHIECTBA (AJIEKTPUUYECKUE, MAarHUTHBIE,
ONTUYECKHE, DJICKTPUUYECKYIO MPOBOJUMOCTh PA3IUYHBIX CpPENl) U AJIECKTPOMArHUTHbBIC
SIBJICHUS (TIPOIIECCHI), UCTIONB3YST (PU3NYECKUE BEIIMUMHBI: AJIEKTPUUECKUIN 3apsl, cuia
TOKa, DJIECKTPUUYECKOE HAIPSHKEHUE, JJIEKTPUYECKOE CONPOTUBIIEHUE, Pa3HOCTh
MOTEHIIUAJIOB, JICKTPOABUKYIIAS CHIIa, paboTa TOKA, MHIYKIIMS MarHUTHOTO MOJIs, CHjia
Awmnepa, cuwia JlopeHna, MHIYKTUBHOCTh KATYILIKH, B3HEPrUs SJIEKTPUUYECKOTO U
MarHMTHOTO MOJIEH, MEPUOJI U YacTOTa KoJieOaHUM B K0JI€OATEIIbHOM KOHTYpE, 3apsia U
Cuja TOKa B TPOLIECCE TapMOHUYECKHUX DIJIEKTPOMArHUTHBIX KosieOaHUU, (OKYyCHOE
pacCTOsIHHE W ONTHYECKAasl Cuia JIMH3bI, NP OMNUCAHUM NPABWIBHO TPAKTOBATh
(U3UYECKHI CMBICI UCIIOJIB3YEMbIX BEJIMUMH, UX 0003HAUYCHUS U €IMHUIILI, YKa3bIBATh
(dbopMyIIBI, CBA3BIBAIONINE JAHHYIO (PU3MUECKYIO BEIMUUHY C IPYTUMHU BEIIMUYNHAMU;

OMUCHIBATh U3yUYCHHBIC KBAHTOBBIC SIBJICHUS U MPOLECCHI, UCTIONB3YS (PU3HUECKUE
BEJINYMHBI: CKOPOCTb JIEKTPOMATrHUTHBIX BOJIH, IJIMHA BOJIHBI M YaCTOTA CBETA, SHEPTHUS
¥ UMITYJIEC (OTOHA, TIEPUO/] TTOTypacaja, SHEPTUS CBSI3U aTOMHBIX SIJIEP, TPU OMUCAHUN
MPaBUJIbHO TPAKTOBATh (PU3MUECKUN CMBICI UCTIOJIB3YEMBIX BEJIMUUH, UX 0003HAYCHUSI U
CMHMIIBI, YKa3bIBaTh (POPMYJIbI, CBS3BIBAIOIINE MAHHYIO (PU3UYECKYIO BEIMYUHY C
JIPYTUMH BEIUYMHAMU, BBIYUCISATH 3HAUEHHUE (PU3NUECKON BETUYUHBI;

aHAIM3UPOBATh (PU3UUYECKHE MTPOLIECCHI U SIBJICHUS, UCTIOIb3Ys (PU3NUECKUE 3aKOHbI
Y MPUHIUIBE: 3aKOH OMa, 3aKOHBI MOCIEA0BATEIBbHOTO U MapajluIeIbHOTO COEANHEHUS
MPOBOJHUKOB, 3akoH Jlxoyns—JIeHua, 3aKOH 3JIEKTPOMATHUTHOW HHAYKIHH, 3aKOH
NPSIMOJIMHEWHOTO PACIpOCTPAHEHUSI CBETA, 3aKOHbl OTPAXXEHUS CBETA, 3aKOHBI
IPEJIOMJICHUST CBETa, ypaBHeHUE ODWHIITEeHHA s GoTtodddexTa, 3aKOH COXpPAHCHUS
SHEPTUM, 3aKOH COXPAHEHUSA HMITYJIbCA, 3aKOH COXPAHEHMS JJIEKTPUYECKOrO 3apsa,
3aKOH COXPaHEHMS MaCCOBOTO YMCJIA, IOCTYJIaThl bopa, 3aK0H pagnoakTUBHOTO pacrajia,
IpyU ATOM pasdyarh CJIOBECHYIO (OPMYIHUPOBKY 3aKOHAa, €ro MaTeMaTU4YeCKoe
BBIPKEHUE U yCIIOBUS (TpaHUIIbI, 00JIaCTH) MPUMEHUMOCTH;

ONPEAENATh HANPABICHHE BEKTOPA WHIYKUWM MArHUTHOTO IO HPOBOJHUKA
C TOKOM, cuJibl AmIiepa u cuisl JlopeHua;

CTPOUTH U OMKCHIBATh M300paKEHHUE, CO3/1aBAEMOE TUIOCKUM 3€pKaJIOM, TOHKOM
JIMH30M;

BBITIOJIHATH YKCIIEPUMEHTHI 110 MCCIICIOBAHUI0 (DU3UYECKUX SBJICHHUN U TPOIECCOB
C HCMOJIb30BAHUEM TMPSIMBIX, U KOCBEHHBIX H3MEPEHUM: MpPU 3TOM (POpMYIHUPOBATH
npoOiemy/3afady M THUIOTE3y Yy4eOHOTO SKCIEpUMEHTa, COOMpaTh YCTAaHOBKY M3
MIPEII0KEHHOTO 000PYI0BaHHUSI, POBOIUTH ONBIT U (DOPMYJIUPOBATH BHIBOJIHI;

OCYILIECTBIISTH MPSIMbIE U KOCBEHHBIE U3MEPEHUs (PU3NUECKUX BEJIMUUH, TIPU ITOM
BEIOWPATh ONTHUMAIBHBIN CIOCOO W3MEPEHHS W WCIIONh30BAaTh WM3BECTHHIE METOJIbBI
OLICHKH ITOTPEIIHOCTEN NU3MEPEHNU;

HCCIIeIOBAaTh 3aBUCUMOCTH (DU3WUYECKUX BEIUYMH C HCIOJIb30BAaHUEM MPSIMBIX
U3MEpPEHUI: TPU ITOM KOHCTPYHUPOBATh YCTAaHOBKY, (DUKCUPOBATH PE3yJIbTAThHI
MOJTY4YEHHOW 3aBUCUMOCTU (PU3UYECKUX BEJIWYUH B BUJE TaOMUIl U rpadUKoB, JeaTh
BBIBOJIBI 110 PE3YJIbTATAM UCCIICIOBAHUS;



COOJTFOIaTh TIpaBHiIa 0€30MIaCHOTO TPYyAa IIPH MTPOBEICHUH HCCIICI0OBAHUHN B paMKax
y4e0HOr0 3KCIEPHUMEHTa, y4eOHO-HCCIICIOBATEILCKON W IMPOCKTHOW JEATSIBHOCTH
C WCIIOJTh30BAaHUEM M3MEPUTENIBHBIX YCTPOUCTB M JJa00OPaTOPHOTO 000PYIOBAHUS;

pemaTts pacy€THBIE 3a7aud C SBHO 33JaHHOW (DM3MUYECKON MOCIBI0, UCTIOIb3YS
(¢u3nyecKkue 3aKOHbI M IMPHUHIIWMIIBI, HA OCHOBE aHaM3a YCIIOBUS 3aJa4d BBHIOMPATH
(U3NYIECKYIO MOJIEIb, BBIICIATh GU3NUYECKUE BETUIHHBI H (DOPMYJIBI, HEOOXOTUMBIC /IS
e pemieHus, MPOBOJUTH PAcCUYEThl M OICHUBATH PEaTbHOCTH IMOJIYYCHHOTO 3HAUCHUS
(bU3UYECKON BEJIIMUUHBL;

pemaTth KadyeCTBCHHBIC 3aJa4d: BBICTPAaWBaTh JIOTHYECKH HEMPOTHBOPECUUBYIO
IIETIOYKY PACCY)XIEHUH C OMOpod Ha W3Y4YCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH H
duznyecKue SBICHHUS,

UCTIOJIb30BaTh TPU PEIICHWH yYeOHBIX 3aJad COBPEMEHHBIE WH(POPMAIMOHHEIC
TEXHOJIOTHH JUIS TIOMCKA, CTPYKTYPUPOBAHHS, HWHTEPIPETANMHA ¥ IPEICTABICHHUS
y4eOHOW M HAyYHO-TIOMYJISIPHOM HH(GOPMAITUH, TTOJYUYSHHOW U3 Pa3InIHBIX HCTOYHHKOB,
KPUTHYECKH aHATM3UPOBATH TIOTydaeMyr0 HHPOPMAIIHIO;

OOBSCHATh TPHUHIUIBI JEUCTBUS MAIIUH, MPUOOPOB M TEXHUYCCKUX YCTPOMCTB,
pa3ianygaTh yCIOBHS X O€30MMaCHOTO MCIIOIH30BAHMS B IIOBCETHEBHOM KU3HU;

NPUBOJUTL TMPUMEPHI BKJIAJa POCCHHUCKHUX M 3apyOe)KHBIX YUYEHBIX-(PH3UKOB B
pa3BHUTHE HAYKH, B OOBSICHEHHE TTPOIIECCOB OKPYIKAIOIIEr0 MUPA, B Pa3BUTHE TEXHUKH U
TEXHOJIOT UM,

UCIIOJIb30BaTh TCOPETHUYCCKUE 3HAHUS MO (PU3MKE B IOBCEIHEBHON JKWU3HH IS
oOecrieueHrss 0O€30MACHOCTH TMpU OOpalieHuu ¢ MnpubopaMu HW  TEXHUUYECKUMU
YCTPOMCTBAMHM, JIUII COXPAHCHHS 30POBbS M COOJIFOJICHUS HOPM DKOJIOTHYECKOTO
MIOBEJICHUS B OKPYXKAIOIIeH cpesie;

paboTaTh B TPYyIIIE C BHIMOJIHCHUEM Pa3IUYHbBIX COITMAIBHBIX POJICH, TUTAHUPOBATh
paboOTy Tpymmbl, palMOHAILHO PACIPEACTATh OO0S3aHHOCTH U IUIAHUPOBATH
JeSTEILHOCTh B HECTAHJAPTHBIX CUTYaIMsX, aJICKBATHO OICHUBATh BKJIAJ KaXKIIOTO W3
YYaCTHUKOB TPYIIIEI B PEIICHHE pacCMaTPUBAEMOM MPOOIIEMBEI.



TEMATHUYECKOE IIVTAHUPOBAHHUE!'

10 KJIACC
HaunmenoBanue
Ne KosmuectBo OcHOBHBIE BU/IbI AESATEIbHOCTU
W pa3nesnoB U TEM 4ACOB IIporpamMmmHoOe conepranue 0By arOIIXCH
y4eOHOTO IpeaMeTa
Paznen 1. @Pu3uka 1 MeTOAbI HAYYHOI'0 IO3HAHUS
1.1 | ®uzuka u MeToabl 2 du3nka — HayKa 0 IPUPO/IE. N3yuenune HayyHBIX (AMIIUPUYECKUX U
HAy4YHOTO MTO3HAHUS Hayunbie meTop1 mO3HAHUSA TEOPETUUYECKHUX) METOJIOB MTO3HAHUS
OKPY>KArOLIEr0 MUPA. OKpY>KaroILIEro MUpa.
Ponp skcniepumenTa U Teopun OO6cy>xeHre rpaHul] IPUMEHUMOCTH
B IIPOLIECCE TTO3HAHUS IPUPOIBI. (bU3HYECKIX 3aKOHOB M TEOPHIA.
DOKCHEpUMEHT B (PUBHKE. Pabota B rpymnmne no noaroToBKe
MopenupoBanue GU3NIECKUX KOPOTKHUX COOOIICHHI O POJIU U MECTE
ABJICHUU U ITponieccoB. HayuHbie (U3HKHU B HAYKE U B IPAKTUYECKOU
rurnore3bl. PU3NYeCcKue 3aKOHbI U JNEATEIIbHOCTH JIFOJEH.
Teopuu. [ paHUIEI TPUMEHUMOCTH JleMoHcTpanusi aHaJIoroOBbIX U
bu3ndeckux 3aKoHOB. [IpuHIHT U (QPOBBIX U3MEPHUTEIBLHBIX TIPUOOPOB,
COOTBETCTBHS. KOMITbIOTEPHBIX JTATYUKOB.
Ponb u mecto ¢pusuku OcBoeHne OCHOBHBIX MPUEMOB PaOOTHI
B JOpMHUPOBAHUU COBPEMEHHOM ¢ uudpoBoi 1adboparopueit no pusuke
HAay4YHOU KapTHUHBI MUDA,
B IIPAKTUYECKON AEATEIILHOCTH JIFOJEH
Htoro no pazgeny 2

! TIpu paspabotke pabouell MPOrpamMMbl B TEMAaTHYECKOM IUIAHUPOBAHMU JOJDKHBI OBITH YYTEHBI BO3MOXKHOCTH MCIIOJIB30BAHHS SJIEKTPOHHBIX (LU(POBBIX)
00pa3zoBaTeIbHBIX PECYPCOB, SBIAIOLIMXCS yUeOHO-METOANYECKUMH MaTepralaMu, COIEpKaHNe KOTOPBIX COOTBETCTBYET 3aKOHOAATENLCTBY 00 00pa3oBaHUU.



Pasznea 2. Mexanuka

2.1

Kunematuka

MexaHnnyeckoe JBUXKEHUE.
OTHOCUTENBHOCTh MEXaHUYECKOTO
nBrkeHns1. Cucrema oTcuéra.
TpaekTopusi.

[lepemernienue, CKOpocTh (CpeaHsis
CKOPOCTh, MTHOBEHHAs1 CKOPOCTb) U
YCKOPEHNE MaTEpUAIbHON TOYKH,
UX TIPOEKIUH HA OCH CUCTEMBI
KoopauHat. ClioxkeHue
MIEPEMEILICHH U CTI0)KEHUE
CKOpPOCTEH.

PaBHOMEpPHOE U paBHOYCKOPEHHOE
NPSIMOJIMHEWHOE JIBUKECHUE.
I'paduku 3aBUCUMOCTU KOOPIMHAT,
CKOPOCTH, YCKOPEHUSI, TyTH U
MEPEMEILICHHS MAaTEPUAIBHOW TOUKHU
OT BPEMEHHU.

CBoOoaHOe najienne. Y CKopeHue
CcBOOOTHOTO IMaCHHUS.
KpuBonuHeitHoe NBUKEHUE.
JIBM>KEHUE MaTEpUATIbHON TOUKU
10 OKPYHOCTH C ITOCTOSIHHOM 110
MOJIYJII0 CKOPOCTBIO. YTJI0Bas
CKOpOCTb, JINHEWHAS CKOPOCTh.
[Tepuon u vactoTa oOpareHus.
[{eHTpOCTPEMUTENBHOE YCKOPEHHUE.
TexHuueckne ycTpoucTea u

[IpoBeaeHme IKCIIEpUMEHTA: U3yUEHUE
HEPaBHOMEPHOTO ABM)KCHHUS C TIEJIBIO
oTpeJielICHUs] MTHOBEHHOU CKOPOCTH;
WICCIICJIOBAHHE COOTHOIIICHUS MEXTY
My TSIMH, IPOHACHHBIMHA TEJIOM

3a MOCJeI0BaTeNIbHBIC PaBHBIC
IPOMEKYTKHA BPEMEHH TTPH
PaBHOYCKOPEHHOM JBHKEHUU

C HAYaJILHOU CKOPOCTHIO, PABHOH HYIIIO;
W3yUYCHUE JIBYKCHHUS IIApUKA B BA3KOU
KUIKOCTH; U3YUCHHE JIBIKCHHUS Tea,
OpOIIEHHOT'0 TOPU3OHTAIBHO.
OOBsICHEeHHE OCHOBHBIX ITPUHIIUIIOB
JEUCTBYS TEXHUYECKUX YCTPOUCTB,
TaKUX KaK: CIUIOMETP, IICTTHBIC U
pEeMEHHBIE TIepe/lauul IBMKCHUS; U
yCJIOBUH X 6€3011aCHOTO
WCIIOJIb30BAHUS B TIOBCETHEBHON
KU3HU.

Pemenue pacu€THbIX 33724 C SBHO
3aIaHHOM (PU3UYECKON MOJEIBIO

C UCTIOJIb30BaHUEM OCHOBHBIX (DOpPMYT
KHHEMATHKH.

[Toctpoenue u ananus rpaduKkoB
3aBUCUMOCTEH KMHEMATHICCKUX
BEJIMYMH OT BPEMECHH

JUTsl PABHOMEPHOTO




MIPAKTUYECKOE NTPUMEHECHHUE:!
CIIUJIOMETP, ABUKECHUE CHAPSJIOB,
LEHBIE U PEMEHHBIE TIEpeIaun

Y PAaBHOYCKOPEHHOTO MPSIMOJIMHEUHOTO
JIBYKEHUSL.

Pacnio3naBanue pusndyeckux siBIeHUN
B YUEOHBIX ONBITaX U OKPY>KaroIIeH
KU3HU: PABHOMEPHOE U
PaBHOYCKOPEHHOE MPSIMOJIMHENHOE
JIBIDKEHHE, CBOOOTHOE TTaICHHUE TE,
JBUKEHHUE TIO OKPYKHOCTH.
Onucanue MEXaHUYECKOTO JIBHKEHUS
C UCTIOJIb30BaHUEM (PU3HUECKUX
BEJINYMH: KOOPJNHATA, Iy Th,
nepeMelleHre, CKOpocTb, yCKOPEHUE.
PaboTa B rpynmnax npu miaHUpOBaHUH,
MPOBEJCHUU U UHTEPIIPETALINU
pPE3yJIbTaTOB OIBITOB U aHAJIU3E
JOTIOJIHUTEJIbHBIX UCTOYHUKOB
uH(pOpMAaIUH 110 TEME

2.2

JnHamuka

[IpuHIMIT OTHOCUTEIBHOCTH
I"anunes. Ilepseiit 3akoH HproTOHA.
WHepuuanbHbIe CHCTEMBI OTCUETA.
Macca Tena. Cuina. [IpuHiun
CyIEpNO3ULINM CHII. BTOpOii 3aK0H

HproToHa my1st MaTepuaiibHOM TOYKH.

Tpernii 3akoH HproToHa

IUTSI MAaTEPUATIBHBIX TOYEK.
3aKOH BCEMHUPHOTO TATOTECHHS.
Cuia tsxectu. IlepBas
KOCMHYECKAsI CKOPOCTb.

CpaBHEHHE MacC B3aMMOICHCTBYIOIIHNX
Te.

N3yyeHne 3aBUCUMOCTH CHIIBI
yOPYToCTH OT fehopMaIiu; CpaBHEHHE
CHWJI TPEHUS TTOKOSI, KaueHUs 1
CKOJIB)KEHUSI.

OOBsicHEHME HEBECOMOCTH.
[IpoBenenue 3xkCriepuMeHTa:
UCCJIeIOBAHNUE 3aBUCUMOCTH CHII
YOPYTOCTH, BO3HUKAIOIINX B MPYKUHE
U pE3MHOBOM 00pa3iie, OT Ux




Cuna ynpyroctu. 3akoH ['yka.

Bec Tena.

Tpenue. Bus TpeHus (mokosl,
CKOJIbYKEHUSI, KAUEHU ).

Cuna tpenus. Cyxoe TpeHue.
Cuiia TpeHUs CKOJIbKEHUS U CHIIA
TpeHus nokosi. Koapuuuenrt
Tpenus. Cuia COnpOTUBIEHUS
MIpU ABWKEHUM TeJa B )KUAKOCTH
WJIU Ta3e.

[TocTtynarenbHOE U BpalaTeabHOE
JBIKEHUE aOCOJIIOTHO TBEPAOTO
Tena.

MOMEHT CUJTbI OTHOCUTEIBHO OCH
Bpamenus. [Ineqyo cumel. YcnoBus
paBHOBECHS TBEPIOTO TEA.
TexHuueckue ycTpoucTsa u
MPAKTUYECKOE MPUMEHEHUE:
MOAIINITHUKY, IBUKEHUE
MCKYCCTBEHHBIX CITyTHUKOB

nedopmarii; N3y4eHHUe IBIKCHHUS
OpycKa 1o HaKJIOHHOM TUIOCKOCTH;
UCCIIEJOBAHUE YCIIOBUI PAaBHOBECHS
TBEPZOIO TeJa, UMEIOLIETO OCh
BpalICHUSI.

OO0BsicHeHHE 0COOCHHOCTEM
PaBHOMEPHOTO U PABHOYCKOPEHHOTO
MPSMOJIMHENHOTO JIBHYKEHUS,
CBOOOTHOTO TAJICHUS TEJ, TBUYKEHUS
M0 OKPY>KHOCTH Ha OCHOBE 3aKOHOB
HproroHa, 3aKkoHa BCEMUPHOTO
TATOTCHMUSI.

OO0bsicHEeHUE OCHOBHBIX ITPUHIIUIIOB
JNEUCTBUS MOAIINITHUKOB U UX
MPaKTUUYECKOTO MPUMEHEHUS.
OObsicHEHUE IBUKEHUS UCKYCCTBEHHBIX
CITyTHUKOB.

Pemienne pacu€THbIX 3a/1a4 C SBHO
3a1aHHOM (PU3UIECKON MOJICIIBIO

C UCTIOJIb30BAaHUEM OCHOBHBIX 3aKOHOB
U GOopMyJT AMHAMUKH.

Pacnio3naBanue Gpu3nuecKux SBICHUM
B y4E€OHBIX ONBITAX U OKPYXKaIOLIEH
YKU3HU: UHEPLIMS, B3aUMOJICHCTBUE TET.
AHanu3 pu3nIecKux mpoIeccoB u
SIBJICHUM C UCIMOJIH30BaHUEM 3aKOHOB U
MPUHIIUAIIOB: 3aKOH BCEMUPHOTO




tsarotenus, I, Il u III 3akonsl HeroToHA,
MIPUHIAT CYTIEPIIO3ULIMHN CHJI, TPUHIIUIIT
PAaBHOMPABHOCTH MHEPIUAIBHBIX
CHCTEM OTCUYETA

23

3aKOHBI COXPAHEHUS B
MEXAHHUKE

Nmnynec MaTepuanbHOW TOUKU
(Tena), cCUCTEMBI MaTEpUATIbHBIX

TOYeK. IMITyJIbC CUJIBI U U3MEHEHUE
MMITYJIbCa TeJa. 3aKOH COXPAHEHUS
nMIyJbca. PeakTuBHOE NBUKEHUE.

PabGora cribl. MOIIIHOCTE CHITEL.
Kunernueckas sneprus
MaTepuagbHOU TOUKU. Teopema
00 U3MEHEHUU KUHETUYECKON
SHEPI'UH.

[TorenunanbHas YHEPTHSL.
ITorenuumanbHas 3HEPTUS YIIPYTO
ne(OpMHUPOBAHHOMN IIPYKUHBI.
[ToTeHUMaNbHAs SHEPTUS TENA
BOJIM3U TTOBEPXHOCTU 3EMIIH.
[ToreHumanbHbIE U
HETMOTEHINaIbHbIE CUIIbL. CBS3b
pabOThI HEMOTCHIIMALHBIX CHJT
C U3MEHEHUEM MEXAHUYECKOHU
SHEPTUU CUCTEMBI TEJ. 3aKOH
COXPAaHEHHSI MEXaHUYECKOMN
SHEPIUU.

Yupyrue u Heynpyrue

[IpoBeneHne SKCIIEpUMEHTA: U3yYEHUE
abCOIIOTHO HEYTIPYTOro yaapa

C TIOMOIIBIO JIBYX OJJMHAKOBBIX
HUTSAHBIX MASITHUKOB; HCCIICIOBAHNE
CBSA3U pa0OThI CUJIbI C UBMEHEHUEM
MEXaHUYECKOM JHEPIUH Tella

Ha IIPUMEPE PACTSIKEHUS PE3UHOBOTO
KIyTa.

OneHka abCONIOTHBIX U OTHOCUTENBHBIX
NOTPEIIHOCTEN U3MEPEHUN (PU3NYECKHUX
BEJINYMH.

Pemrenune pacu€rHbIx 3a1a4 ¢ IBHO
3a1aHHOM (PU3UIECKON MOIEIIBIO

C ACIIOJIb30BAaHNEM OCHOBHBIX 3aKOHOB
U (popMyJ1 AMHAMUKH U 3aKOHOB
COXpaHEHUS.

Pemenne ka4eCcTBEHHBIX 33124

C OIIOPOM Ha U3YYEHHBIE B pA3ZACIIe
«MexaHnKa 3aKOHBI, 3aKOHOMEPHOCTH
U (PU3NYECKHUE SIBICHUS.

Onucanre MEXaHUYECKOTO ABUKEHUS C
UCIOJIb30BaHUEM (PU3NUYECKUX BEITMYHUH:
VMITYJIBC TEJA, KHHETUYECKask DHEPT U,




CTOJIKHOBEHMUSL.
TexHuueckne yCcTpoucTsa u
[IPAKTUYECKOE IPUMEHEHUE:
BOJIOMET, KONED, Py KUHHBIN
MACTOJIET, IBUKEHUE PAKET

MOTEHIMaIbHAs DHEPT U, MEXaHUYeCKas
paboTa, MexaHUYeCKask MOIITHOCTb.
AHanu3 (U3NYECKUX MPOIECCOB U
SIBIICHUI C MCIIOJb30BaHUEM 3aKOHA
COXpaHECHUSI MEXaHUYECKON SHEPIHUH,
3aKOHA COXPAaHEHUS UMITYJIbCa.
OOBsicHEeHHE OCHOBHBIX MPUHIIUIIOB
JEeUCTBUS U IPAKTHUYECKOTO
MPUMEHEHHS TEXHUYECKUX YCTPOMCTB,
TaKUX KaK: BOJOMET, KOTIEP,
NPY>KUHHBIN TUCTOJIET.

OOBsICHEHUE IBIKCHUS PaKeT C OIOPOM
Ha W3YUYCHHBIC (PU3NUECKHE BEIIMUUHBI U
3aKOHBI MEXaHHUKHU.

Hcnonb3oBaHue npu MOATOTOBKE
COOOIIIEHHI 0 TPUMEHEHUH 3aKOHOB
MEXaHUKH COBPEMEHHBIX
MH(POPMAITMOHHBIX TEXHOJOTHI JIJIsI
MOUCKA, CTPYKTYPUPOBAHUSI,
UHTEPHPETALUM U TTPEJCTABICHUS
uH(popMaIK, KPUTUUECKUN aHATU3
noytygyaeMoi uHgpopmaIuu

[IpoBeaeHne KOCBEHHBIX U3MEPEHUH,
HCCJIEIOBAHUN 3aBUCUMOCTEN
(bU3UYECKUX BEIIMYMH, POBEPKa
MPE/UIOKEHHBIX THUTIOTE3

Htoro no pazgeny
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Paznen 3. MouiekyasipHasi Gu3uKa U TEPMOJAUHAMMKA

3.1

OCHOBBI
MOJIEKYJISIPHO-
KUHETHUYECKOU TEOpUHU

9

OCHOBHBIE MOJOKEHUS
MOJIEKYJISIPHO-KUHETUYECKOU
TEOPHH U UX ONIBITHOE 0OOCHOBAHWE.
bpoyHOBCKOE nBUXKEHUE.
Huddysus. Xapakrep IBUKEHUS U
B3aUMOJECHCTBUS YaCTHUI] BEILIECTBA.
Mopenu cTpoeHHs Ta3oB,
KUJIKOCTEN U TBEPABIX TEN U
00BSICHEHHE CBOICTB BEIIECTBA

Ha OCHOBE 3THUX MojeJier. Macca u
pa3Mepbl MoJiekyl. KonnuectBo
BemiecTra. [locrosunas ABorajpo.
TermoBoe paBHOBECHE.
Temneparypa u €€ u3MepeHue.
[IIxana remneparyp Llenscus.
Mojenps naeanbHOro rasa.
OCHOBHOE ypaBHEHHUE
MOJIEKYJISIPHO-KUHETUYECKON
TEOPHUH UAECATBHOTO Ta3a.
AOcoroTHas TeMIiepaTypa Kak Mepa
CpEIHEW KUHETUYECKON DHEPTUHU
TEIUIOBOTO IBMYKCHUS YaCTHII Ta3a.
[IIxana Temnepatyp KenbBuna.
["a30BbI€ 3aKOHBI. Y paBHEHUE
MenneneeBa—KnanerpoHa.

3akoH JlansToHa. M30npouecchl

[IpoBeneHue 3xcnepuMeHTa:
OIpEIEJICHUE MACChI BO3AyXa

B KJIACCHOM KOMHATE Ha OCHOBE
u3MepeHui 00bEMa KOMHATHI, JaBJICHUS
Y TEMIIEpATyphl BO3yXa B HEH;
UCCIIEOBAHNUE 3aBUCUMOCTH MEXKIY
napaMeTpaMH COCTOSIHUS Pa3peKeHHOTO
rasa.

OueHnka aOCOIOTHBIX M OTHOCUTEIBHBIX
NOrPEIHOCTEN U3MEPEHUN (PU3NUECKUX
BEJINYMH.

OOBbsicHEHNE OCHOBHBIX MPUHIIUIIOB
JelCcTBUIM TepMOMETpa 1 GapomeTpa 1
yCJIOBHM UX 0€30MacHOTO
UCIIOJIb30BaHUs B IIOBCEAHEBHOM
KU3HH.

Pacno3naBanue pusnueckux ssBIEHUN

B y4€OHBIX ONBITAX U OKpYXKaroen
®Ku3HU: U Py3usi, O pOyHOBCKOE
JIBUKEHUE.

OnucaHue TEMIOBbIX SIBJICHUN

C UCITOJIb30BaHUEM (PU3NYECKUX
BEJINYMH: IABJIEHUE ra3a, TEMIIeparypa,
CPEIHsISI KHHETUYECKast SHEPTHsl
Xa0THUYECKOTO JBUKEHUS MOJIEKY]I,
CPEIHEKBAAPaTU4HAs CKOPOCTh




B MJICAJIbHOM Ta3e C MOCTOSIHHBIM
KOJIMYECTBOM BEIIIECTBA.
['paduueckoe npeacraBieHue
M30IPOIIECCOB: U30TEPMa, U30X0Pa,
n3obapa.

TexHu4yeckne ycTpoucTBa
IIPaKTUYECKOE IPUMEHEHUE:
TepMOMETp, OapoMeTp

MOJIEKYL.

AHanu3 pu3ndyecKkrux npoueccoB U
SIBIICHUM ¢ ucnojib3oBanneM MKT,
ra3oBbIX 3aKOHOB, CBSI3U CPEIHEN
KMHETUYECKOU DHEPTUH TEMIIOBOTO
JBIDKCHUS MOJICKYJI ¢ aOCOIIOTHOM
TEMIIEPATYPOH.

Pemenue pacu€rHbix 3a71a4 ¢ IBHO
3a1aHHOMN (PU3UYECKON MOJIEIIBIO

C UCIOJIb30BAHUEM OCHOBHBIX
nonoxxeranit MKT, 3akoH0B 1 hopmyn
MOJIEKYJIIPHOUN (PU3UKHU.

Pabora B rpynnax nmpu rjiaHupOBaHUH,
MIPOBEICHUY U UHTEPITPETALIUU
pE3yJbTaTOB ONBITOB U AHAJIU3E
JIOTIOJTHUTEIIbHBIX HCTOYHUKOB
uH(pOpMaIUK 110 TEME

3.2

OCHOBEI
TEPMOIMHAMUKHU
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TepmoaunaMmuueckasi cucrema.
BuyTtpennss sHeprus
TEPMOIUHAMHYECKON CUCTEMBI U
CIIOCOOBI €€ N3MCHEHMS.
KonuuectBo TemnoTsl u pabdora.
BHyTpeHHSs SHEpTrHs 0THOATOMHOTO
HAAcaJIbHOTO Ta3a. Buapl
TEIJIoNepelauu: TEIIOMPOBOIHOCTD,
KOHBEKIIUS, U3JIydeHue. Y IeabHas
TEINIOEMKOCTD BEIIECTBA.

[IpoBeneHue >KCIEPUMEHTA: U3MEPEHUE
YAEIBHOMN TEMIOEMKOCTH BEIIECTBA.
OreHka aOCOFOTHBIX M OTHOCUTEIBHBIX
NOTPENIHOCTEN U3MEpeHU (PU3NIECKUX
BEJINYVH.

N3ydenune Mmojeneit mapoBoi TypOUHBI,
JIBUTATENSI BHYyTPEHHETO CrOpaHus,
PEAKTUBHOIO JABUTATEIIS.

OOBsicHEeHUE PUHITUTIOB IEUCTBUS U
yCJIOBHIA 6€3011aCHOTO UCIIOJIb30BAHUS




KonnuecTBo TemioTsl

IIpU TEIJIoNepeaaye.

[TonsiTue 06 annadaTHOM Ipoliecce.
IlepBbIii 3aKOH TEPMOJUHAMUKH.
[IpuMeHeHue NepBOro 3aK0Ha
TEPMOJIMHAMMKH K U30ITPOLIECCAM.
['paduueckas naTEpIIpETaAIUS
paboTHI raza.

BTopoii 3aK0H TEpMOIMHAMUKH.
HeoGpaTumocTs nporieccoB

B [IPUPO/IE.

TerutoBbie MauHebL. [ IpyuHIMIBL
JEHCTBUS TEIJIOBBIX MAIIVH.
[IpeoOpazoBanus 3HEPrUU

B TEIJIOBBIX MaIlIMHAaX.
Koadpunuent noneznoro aecTus
TEIUIOBOW MAIIUHBI.

Hukn KapHo u ero koadpuiipeHt
IIOJIE3HOTO IEUCTBUA.
DKOJIOTHYECKHe MpOoOIeMbl
TEIMJI0HEPTETUKU.

TexHuyeckue ycTponucTsa u
MPaKTUYECKOE TPUMEHEHUE:
JBUTATENIb BHYTPEHHETO CrOPaHMUs,
OBITOBOM XOJIOIUIBLHUK,
KOHJIULIUOHEP

B TIOBCETHEBHOM JKU3HU JBUTATENS
BHYTPEHHETO CropaHusi, OBITOBOTO
XOJIOUJIbHHUKA, KOHTUIIMOHEPA.
OnucaHue CBONCTB TeJ U TEIJIOBBIX
SIBJICHUU C UCIIOJIb30BAaHUEM
(u3nYeCKUX BEJIUMYUH: JaBJICHUE ra3a,
TeMIepaTypa, KOJIMYeCTBO TEIIOTHI,
BHYTpPEHHsIS SHEprus, padoTa rasa.
Pemenue pacu€THbIX 3a71a4 C IBHO
3a1aHHOMN (PU3UYECKON MOJIETBIO

C UCIIOJIb30BaHUEM OCHOBHBIX 3aKOHOB
1 GOpMyJ MOJIEKYISIPHOU (PU3UKH U
TEPMOJIMHAMUKH.

Pemenue kauecTBEHHbIX 3a/1a4

C OIIOPOI1 Ha U3yUEHHBIE B pa3Jiene
«MonekynspHas pu3nKa u
TEPMOANHAMMKAY 3aKOHBI,
3aKOHOMEPHOCTH U (PU3UYECKUE
SIBIICHHUSL.

Pabora B rpynnax npu aHajiuse
JIOTIOJIHUTEbHBIX UCTOYHHUKOB
uH(pOpMaIUK TI0 TEME
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ArperarHbie
COCTOSIHUS BELIECTBA.
@da30BbIe MTEPEXO/IbI

[TapooOpa3oBanue v KOHICHCAIIHSL.
Hcnapenue u KumeHue.
AOCOII0THAS M OTHOCHUTENIbHAS
BJIAXKHOCTH BO3ayXa. HachlmeHHbIN
nap. Y ienbHas TemioTa
napooOpa3oBaHus. 3aBUCUMOCTb
TeMIEePaTyphbl KUTIEHUS OT JaBJICHUS.
TBépnoe teno. Kpucraimmueckue u
aMmopdHbIe Teaa. AHU30TPOIHS
CBOWCTB KpUCTAIIOB. JKuakue
kpuctaiuibl. COBpeMEHHbBIE
Marepuaisbl. [LnaBnenue u
KpUcTaJUIn3auus. Y IeJibHas TeIioTa
riaiaeHus. Cyoaumanus.
YpaBHeHue TeII0BOro Oanaxca.
TexHnyeckne yCTporuCTBa U
MPaKTUYECKOE TPUMEHEHUE:!
TUTPOMETP U TICUXPOMETD,
KJIOPUMETP, TEXHOJIOTUH
MOJTYYEHHUSI COBPEMEHHBIX
MaTepUaJioB, B TOM YHUCIIE
HaHOMaTEPHUAJIOB,

Y HAHOTEXHOJIOTUU

[IpoBeneHue dKCIIepUMEHTa: U3MEPEHUE
OTHOCHUTENBHOM BIAXKHOCTH BO3/1yXa.
OneHka abCOIOTHBIX M OTHOCUTEJIbHBIX
NOTPEIIHOCTEN U3MEpPEHUN (PU3NUECKUX
BEJIMYMH.

N3yueHune cBOWCTB HACBIILIEHHBIX
apoB, CIIOCOO0B U3MEPEHUS
BJIQXKHOCTH

HaGnronenue kunenus npu
NOHM>KEHHOM JIaBJICHUH, HATPEBaHUS

Y TUIABJICHUSI KPUCTAITIMYECKOTO
BEILECTBA.

OObsicHEHUE TPUHLIUIIOB IEUCTBUS U
yCIIOBUI 6€30M1aCHOT0 UCIOIb30BaHUS

B MTOBCEHEBHOM )KM3HU TUTPOMETPA,
IICUXPOMETPA, KAJIOPUMETPA.

N3ydenune TEXHOIOTUHN NOJIyYEHUS
COBPEMEHHBIX MaTEPHUAJIOB, B TOM YUCIIE
HAaHOMAaTEPHUAJIOB.

Pemenue pacu€rHbIx 3a71a4 ¢ IBHO
3aIaHHOUN (PUBHYECKON MOJEIBIO

C UCITOJIb30BAaHUEM YPABHEHUS
TEII0BOro OajaHca.

Pemenne kauecTBEHHBIX 33124

C OIOPOl Ha U3yYEHHBIE 3AKOHBI,
3aKOHOMEPHOCTH U (PU3UYECKUE
SBJICHUS 10 TEME.




PacnioznaBanue Ghu3nUecKuX SBICHUMA
B Y4E€OHBIX ONBITAX U OKPYXKaroLIeh
KU3HU: tepopmanus TBEPIBIX Te,
HarpeBaHUe U OXJIAKIEHUE Tell,
U3MEHEHHE arperaTHbiX COCTOSTHUM
BEIIECTBA U 00BSACHEHUE UX HAa OCHOBE
3aKOHOB U (POPMYJT MOJICKYJISIPHOM
bu3UKH.

Hcnonp3oBanue nHGOPMaMOHHBIX
TEXHOJIOTUM ISl TIOMCKa,
CTPYKTYPUPOBAHMSI, HHTEPIIPETALIMH U
npecTaBlieHuss ”HPOopMalUu Mpu
MOJITOTOBKE COOOIIEHUH O MPUMEHEHUHN
3aKOHOB MOJIEKYJISIPHOU (DU3UKH U
TEPMOJIMHAMUKHU B TEXHUKE

Y TEXHOJIOTHSIX

Hroro no pazneny 24
Pa3nen 4. DinekTpoauHaMmuka
4.1 | DnexkTpocraTuka 10 DnekTpu3zanus Tei. dnekrtpudeckuil | [IpoBeneHne skcnepuMenTa: U3MepeHue

3apsan. JBa BUIa dJIIEKTPUYECKUX
3apsa0B. [I[poBoAHUKH,
TUAJIEKTPUKHU U TIOJTYTIPOBOAHUKH.
3aKOH COXPaHEHHUS AIIEKTPUUECKOTO
3apsiaa.

B3aumoperictBue 3apsigoB. 3aKOH
Kyiona. ToueuHbIl 371€KTPUYECKUN
3apsjl. DJIEKTPUUECKOE MOoJIe.

AIEKTPOEMKOCTH KOHJIEHCATOPA.
OneHka abCOIOTHBIX M OTHOCUTENIbHBIX
MOTPEITHOCTEN U3MepeHul (PU3MUECKUX
BEJIMYVH.

N3ydenune npuHINAIIOB AEHCTBHS
AJIEKTPOCKOIIA, IIEKTPOMETPA,
KOHJIEHCATOpA.

N3yyeHnne npuHIUIIOB 1EUCTBUS




Hanpsx€HHOCTB 3JIEKTPUUECKOTO
noss. [IpuHuun cynepno3unuu
BJICKTPUYECKUX MoJieu. JInaun
HANPSKEHHOCTH DJIEKTPUYECKOTO
TTOJIA.

PaboTa cuit a5eKTpoCcTaTH4ecKoro
nons. [Torenuman. PazHocts
noreHuanoB. [IpoBogHuku u
IUDJIEKTPUKU B
AJIEKTPOCTATUYECKOM IIOJIE.
JlnanekTpuyeckas IpOHULIAEMOCTb.
DnektpoéMkocTh. KoHnencarop.
DIIEKTPOEMKOCTD TIIOCKOTO
KOHJEHCATOpAa. DHEPIrus
3apsKEHHOT O KOHJIEHCaTOopa.
TexHuyeckue ycTporcTa u
MPAKTUYECKOE TPUMEHEHUE:!
AIEKTPOCKOIL, 3JIEKTPOMETD,
AJIEKTPOCTATUYECKAs 3aINTA,
3a3eMJICHHUE AIIEKTPOIIPUOOPOB,
KOHJIEHCATOP, KOMMPOBAJIbHBIN
arrapar, CTpyMHbIN IPUHTED

U YCJIOBUI 0€30MacHOTr0 MPUMEHEHUS
B [IPAKTUYECKON KU3HU,
KOIHUPOBAJIBHOTO aIllaparta, CTpyHHOTO
IpHUHTEpA.

Paccmotpenue pusnyeckux OCHOBaHUIMA
3JICKTPOCTATUYECKOM 3aIlIATHI U
3a3eMJICHUS DJIEKTPOIIPUOOPOB.
Pewenune pacu€THpIX 3a1a4 ¢ IBHO
3a1aHHOM (PU3UICCKON MOJICIIBIO

C UCTIOJIb30BAaHUEM OCHOBHBIX 3aKOHOB
U GOPMYJI SJIEKTPOCTATUKH.

Pemienne kauecTBEHHBIX 3a7a4

C OIIOpPOM Ha U3YUYCHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (PU3UYECKHE
SIBJICHUS DJIEKTPOCTATHUKHU.
Pacnio3naBanue puznuecKux sSBiICHUN
B YUEOHBIX ONBITAX U OKPYXKAIOIIeH
KU3HU: DJIEKTPU3ALHMS Tel,
B3aMMOJCHCTBHE 3apsII0B U OObICHEHNE
UX Ha OCHOBE 3aKOHOB U (hOpMYyJT
JIEKTPOCTATHKH.

Onucanre U3y4eHHbIX CBOMCTB
BEILIECTBA U DJIEKTPUUECKUX SIBICHUN

C UCIOJIb30BaHUEM (PU3HUECKUX
BEJINYMH: JIEKTPUYECKUI 3apsi,
HANPSKEHHOCTD JIEKTPUUECKOTO TOJIS,




NOTEHIMAJI, PA3HOCTh MOTEHI[UAJIOB,
AIIEKTPOEMKOCTb.

AHanu3 pu3ndyecKkux npoueccoB u
SBJICHUM C UCIIOJIb30BAHUEM
(U3HUECKUX 3aKOHOB: 3aKOHA
COXpaHEHUS AIEKTPUUECKOTO 3apsia,
3akoHa KymoHna.

Pabota B rpynnax npu aHaiuse
JOTIOJIHUTENIbHBIX UCTOYHUKOB
MH(OpMaIINH U IOJITOTOBKE COOOIIECHU
O IIPOSIBJIEHNH 3aKOHOB AJIEKTPOCTATUKU
B OKPYKAaIOIlEeH )KMU3HU U IPUMEHEHUU
WX B TEXHUKE

4.2

[locTogHHBIN

AIEKTPUYECKUH TOK.

Toku B pa3iIMIHBIX
cpenax
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DJIEKTPUUECKUM TOK. Y CIIOBUS
CYIIECTBOBAHMUS JICKTPUUECKOTO
Toka. Mcrounuku Toka. Cua Toka.
[TocTosAHHBIN TOK.

Hanpsoxenue.

3akon OMa [ y4acTKa LeTu.
DIIEKTPUYECKOE COMTPOTUBIICHHUE.
VY 1e1bHOE CONTPOTUBIIEHUE
BelecTna. [locnenoBarensHoe,
napaiebHOE, CMEIIaHHOE
COEIMHEHNE MPOBOHUKOB.
Pabora snexkTpruyueckoro Toxa.
3akoH Jxoyns—JIenua. MomHoCTh
AJIEKTPUUYECKOTO TOKA.

[IpoBeneHue 3KCIEPUMEHTA: U3YUEHUE
CMEIIIAHHOTO COCIMHEHUS PE3UCTOPOB;
u3mepenue 3/]C ucTouHrKa TOKa U €ro
BHYTPEHHETO COMPOTUBJICHUS;
HaOII0/ICHHUE IIEKTPOJIU3A.

O1eHka aOCOIIOTHBIX U OTHOCHUTEIBHBIX
NOTPEIIHOCTEN U3MEpPEHUN (PU3NUECKUX
BEJIMYHH.

OO0BsicCHEHUE MPUHIIUIIOB JEUCTBUS U
YCJIOBUH 0€30IMaCHOT0 IPUMEHCHHUS
aMIIepMETpa, BOJLTMETPA, PEOCTAaTa,
MCTOYHHKOB TOKa,
3JIEKTPOHArPEBATEIBHBIX U
AJIEKTPOOCBETUTEILHBIX TTPHOOPOB,




DIEKTPOJIBUKYIIAS CUIIA U
BHYTPEHHEE COIPOTHUBIICHHE
HMCTOYHUKA TOKa. 3aKkoH Oma

JUTSl TIOJIHOU (3aMKHYTOM)
anektpuueckoi nenu. Koporkoe
3aMbIKaHUE.

DJIEKTPOHHAS! TPOBOJUMOCTh
TBEPBIX METAIIIOB. 3aBUCUMOCTh
CONPOTHUBJIEHUS METAJIIOB

OT TEMIIEpaTypHl.
CBepXIpoBOIUMOCTb.
DIIEKTPUYECKUN TOK B BaKyyMe.
CBOIICTBA AJIEKTPOHHBIX MYYKOB.
[TomrynpoBonuuku. CoOCTBEeHHAS U
MpUMECHAsl TPOBOJIUMOCTh
MOJIYNpOBOJHUKOB. CBOMCTBa
p—n-niepexoja.
[TorynpoBOAHUKOBBIE PUOOPBHI.
DIIEKTPUYECKNN TOK B paCTBOPAX U
pacIiaBax 3J€KTPOIUTOB.
DNEKTPOIUTHYECKAS JUCCOLUALM.
DIIEKTPOJIN3.

DIIEKTPUYECKUN TOK B ras3ax.
CamocCTOSTENbHBIN U
HECAMOCTOATEIIbHBIN pa3PsAL.
Monnus. [1na3zma.

TexHuYeCcKHne yCTpOuCTBa U

TEPMOMETpPA COIPOTUBIICHUS,
BAKYYMHOT'O JUO0J1a, TEPMHUCTOPOB U

b oTOpE3UCTOPOB, MOTYTPOBOIHUKOBBIX
JIMOJI0B, TaJIbBAHUKHU.

Pemrenue pacu€rHbIx 3a71a4 ¢ IBHO
3a1aHHOM (PU3UICCKOU MOJICIIBIO

C UCTOJIb30BAHUEM OCHOBHBIX 3aKOHOB
U popmya Tembl «IlocTOSHHBIIHI
JJIEKTPUYECKUN TOKY.

PacnioznaBanue Gpu3nuecKuX SBICHUM
B y4€OHBIX ONIBITAX U OKPYKAIOMIEH
YKU3HU: DJIEKTpUYECKasi IPOBOJIUMOCTb,
TEIJIOBOE, CBETOBOE, XUMHUUYECKOE,
MAarHUTHOE JEUCTBUS TOKA.

AHaIIN3 ANEKTPUYECKUX SIBJICHUN U
IIPOLIECCOB B LIETISIX TOCTOSIHHOTO TOKA
C UCIIOJIb30BaHUEM 3aKOHOB: 3aKOH
OmMa, 3aKOHOMEpPHOCTHU
NIOCJIEIOBATENBHOTO U NAPAJIIEIBHOTO
COEAMHEHNS IPOBOIHUKOB, 3aKOH
Jxoyinsa-Jlenua.

Onucanue n3y4eHHbIX CBONCTB
BEILIECTB U DJIEKTPUUECKUX SIBICHUN

C UCIOJIb30BaHUEM (PU3HUECKUX
BEJIMYMH: JIIEKTPUUYECKUH 3apsi, CUiia
TOKQ, JIEKTPUYECKOE HAMPSHKEHUE,
AJEKTPUYECKOE CONPOTUBIICHHUE,




IIPaKTUYECKOE IPUMEHEHHE:
aMIepMETp, BOIBTMETP, PEOCTAT,
UCTOYHHUKH TOKA,
AJIEKTPOHArpeBaTeIbHbIE PUOOPHI,
AJIEKTPOOCBETUTEIbHBIE PUOOPHI,
TEPMOMETP CONIPOTUBIICHHUS,
BaKyyMHBIN JHOJl, TEPMUCTOPHI U
(doTope3ncTopsl,
MOJIyITPOBOJJHUKOBBIN JHO/,
rajibBaHuKa

paszHocTh moTeHnuanos, I/[C, pabora
TOKa, MOIITHOCTb TOKA.

Hcnonb3oBanue nHGOPMAIIMOHHBIX
TEXHOJIOTHUH JIJISI TOUCKA,
CTPYKTYPHUPOBAHUSI, THTEPIIPETAIIUU U
npeAcTaBiIeHUs] HHOOPMAILIUH IPH
MOATOTOBKE COOOIIECHUI O MPUMEHEHUH
3aKOHOB MOCTOSTHHOTO TOKA B TEXHUKE U
TEXHOJIOTHSIX

Hroro o pazneiny 22
PesepBHOE Bpems 2
OBUIEE KOJIMYECTBO 68

YACOB IIO ITPOT'PAMME
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HaumenoBaunue
pa3aesnoB U TEM
y4eOHOro rpeamera

KomuuectBo
4acoB

[Iporpammuoe conepkanue

OCHOBHBIE BUJIBI JICATEIBHOCTH
oOyyJaronuxcs

Pa3znesa 1. DnexkTpoguHammuka

1.1

MarnurtHoe noue.
DJNeKTpOMarHuTHas
WHIYKIIHS
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ITocTossHHBIC MAarHUTHI.
BzanMoaelcTBre MOCTOSIHHBIX
MarHuToB. MarHuTHoOE MoJie.
BekTop MarHuTHOM MHIyKIIUH.
[TpuHIUI CyTnieprio3uuu
MAarHUTHBIX oieH. JInHuu
MarHuTHol nHAykiuu. Kaptuna
JIMHUA MarHUTHOW MHAYKIIUH OIS
MOCTOSIHHBIX MarHUTOB.
MarauTHoe 1oJjie NPOBOIHUKA

¢ TokoM. KapTrHa TuHUN UHAYKIHA
MarHUTHOTO HOJIs JJIMHHOTO
MPSIMOT'O ITPOBOJIHUKA U 3aMKHYTOI'O
KOJIBIIEBOI'O MPOBOIHUKA, KATYIIKH
¢ TokoM. OTBIT Dpcrena.
B3auMoeiicTBre MpOBOIHUKOB

C TOKOM.

Cunia Amnepa, e€ MOAyJib U
HalpaBJICHUE.

Cuna JlopeHna, €€ MOyJib U
HanpasJeHUE. [[BrKkeHne
3apsHKEHHOM YaCTHIIbI

[IpoBeneHue IKCIIEpUMEHTA: U3YUCHHE
MAarHUTHOTO MOJSl KaTYLIKU C TOKOM;
UCCIIEIOBaHNE AEHCTBUS MIOCTOSTHHOTO
MarHuTa Ha paMKy C TOKOM;
MCCIIEIOBAHUE SIBJICHUS
AIIEKTPOMArHUTHOM UHTYKIIUH.
OrneHka aOCOIIOTHBIX U OTHOCUTEIBHBIX
MOTPENTHOCTEH N3MEPEHUN (HU3HUECKUX
BEJINYMH.

OObsicHEHUE IPUHITUTIOB IEUCTBUS U
yca0Bui 0€3011aCHOT0 MPUMEHEHUS
MOCTOSIHHBIX MAarHUTOB,
AJIIEKTPOMArHUTOB, JIEKTPOIBUTATEII,
YCKOPHUTEJIEH 2JIEMEHTAPHBIX YACTHII,
VHIYKIAOHHOM ITEYH.

Pemenne pacu€THbIX 3a1a4

Ha IpUMEHEHHE (POPMYIT TEMBbI
«MarauTHoe nosue. NeKTpOMarHuTHas
WHIYKIUS.

Pelienrie kaueCTBEHHBIX 3a/1a4

C OMOPOM HA U3YYEHHBIC 3aKOHBI,
3aKOHOMEPHOCTH U (PU3NYECKUE




B OJIHOPOJTHOM MAarHUTHOM MOJIE.
Pabota cumnsl Jlopenna.

SIBnenue 3J1eKTPOMArHUTHOM
nHaykuuu. [Totok Bexropa
MAarHUTHOW UHAYKIIWH.
DIIEKTPOBMKYILAsl CUJIa MHYKIIUH.
3aKOH 3JIEKTPOMarHUuTHOU
nHaykiuu Papajes.

Buxpesoe anekTpuueckoe mosie.
DIIEKTPOABIKYIIAS CHJIA UHIYKIUN
B MPOBOJHUKE, ABHKYILIEMCS
MOCTYNAaTEIbHO B OAHOPOJHOM
MAarHuTHOM IIOJI€E.

IIpaBuno Jlenua.

NunykTUBHOCTG. SIBIIEHUE
CaMOMHIYKIINH. DJIEKTPOJIBIKYIIIAs
cuja CaMOMHIYKIIHH.

DHeprus MarHuTHOTO MOJIsI KAaTYIIKH
C TOKOM.

DIEeKTPOMAarHUTHOE MOJIE.
TexHnyecKkne yCTporucTBa U
IIPAKTUYECKOE IPUMEHEHUE:
ITOCTOSIHHBIE MAarHUTHI,
AJEKTPOMArHUTHI,
3JIEKTPOIBUTATEIb, YCKOPUTEIIH
AJIEMEHTAPHBIX YaCTHII,
MHIYKIHAOHHAS [€Yb

SIBJICHUS TeMbl « MarHuTHOE MOJIC.
DJIEKTPOMATrHUTHAS] UHIYKIUSD).
OnpeneneHue HaNpaBJICHU BEKTOpa
WHYKIIMM MAarHUTHOTO TOJIS
MIPOBOJIHUKA C TOKOM, CHJIBI AMIIepa
u cuisl JlopeHia.

Pacno3naBanue pusznueckux sBICHUIN
B YUCOHBIX OIBITaX M OKPYIKaOIICH
’KM3HU: B3aUMOACHCTBUE MAarHuToOB,
AJIEKTPOMarHuTHasi MHAYKIIHS,
JIelicTBME MAarHUTHOIO TI0JIS Ha
MPOBOJAHUK C TOKOM M JIBUKYIIHICS
3apsi.

AHaJIN3 3JIEKTPOMArHUTHBIX SIBJICHUN
C UCIIOJIb30BAaHUEM 3aKOHA
ANIEKTPOMArHUTHOM WHTYKIIUH.
Ornrcanue u3y4yeHHbIX CBOMCTB
BEIIECTB U JICKTPOMArHUTHBIX
SIBIICHUI C MCHOJIb30BaHUEM
(U3UYCCKUX BETUIMH: HHTYKITUS
MarHUTHOTO MOJIsl, cuia AMnepa, cuia
Jlopeniia, THAYKTUBHOCTh KaTyLIKH,
SHEPrus AIEKTPUIECKOTO U MATHUTHOTO
noJieit

Hrtoro no pazgeny
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Pa3gen 2. Kos1ie0anusa u BOJIHBI

2.1

MexaHUu4eCcKHue 1
AJIEKTPOMArHUTHHIC
KoJicOaHus

KonebarenbHas cucrema.
CB00OIHBIE MEXAaHUYECKUE
Kojebanus. 'apmonnueckue
konebanus. [lepuon, yactora,
aMITuTya 1 gaza KkojaeobaHuu.
[Ipy>KUHHBIN MASITHUK.
MareMaTuyeckuii MasiTHHK.
YpaBHEHHE TAPMOHUYECKUX
koJiebanuii. [IpeBparienue snepruu
MIPU TAPMOHUYECKUX KOJICOAHUSX.
KonebarenbHbIi KOHTYP.
CB0OOOIHBIE PJIEKTPOMATrHUTHBIE
KO0JIEOaHUs B HACATLHOM
K0JIe0aTeTbHOM KOHTYpe. AHAIOT s
MEXK]ly MEXaHUUYECKUMU U
AJIIEKTPOMArHUTHBIMU KOJIEOAHUSIMU.
®opmyna TomcoHa. 3akoH
COXPAHEHUS YHEPTHUH B UCATHHOM
K0JIeOaTeIbHOM KOHTYpE.
[IpencraBiieHne 0 3aTyXarOIINX
KoJjeOanusx. BeiHyXk1eHHbIE
MEXaHUYeCKue KojaeOaHus.
Pe3zonanc. BeiHyXI€HHBIE
AIEKTPOMArHUTHBIE KOJIEOaHHUSI.
[TepeMeHHBIN TOK.
CuHycou1anbHbI IEPEMEHHBIN TOK.

Hccnenoanue nmapaMmeTpoB
K0J1e0aTeNbHON CUCTEMBI — IEPHO/IA,
YacTOThI, AMIUIUTYABI U (ha3bl
KoJie0aHui (MIPy>KMHHBIN W/WUIu
MaTEeMaTUYECKU MASITHUK).
HaoOmroterne 3aTyxarmmx KojaecoaHui.
UccnenoBanrie CBOMCTB BHIHY K ACHHBIX
KOJICOaHMIA.

HaOnronenue pezonauca.

IIpoBeneHue 3KCrepuMeHTa:
MCCIIEIOBAaHNUE 3aBUCUMOCTHU MEPHO/JIa
MaJibIX KoueOaHUi rpy3a Ha HUTU

OT JIJIMHBI HUTU U MACCBhI TPy3a;
HCCIIeIOBaHUE IEPEMEHHOTO TOKA

B LIETIH U3 MOCJIE0BATEIBLHO
COEIMHEHHBIX KOHJIEHCATOPA, KaTyIIKU
Y pe3ucTopa.

OreHka aOCOJIFOTHBIX U OTHOCUTEIbHBIX
MOTPENTHOCTEH U3MEpeHuN (PrU3ndecKux
BEJINYMH.

OObsicHEeHUE TPUHITUTIOB JCHCTBUSA U
YCJIOBUH O€30MaCHOT0 MPUMEHEHHS
AIEKTPUYECKOT 0 3BOHKA, T€HEpaTOpa
MIEPEMEHHOT0 TOKA, JIUHUU
ANEKTpOIepeaay.

Pemenune pacu€THbIX 3a1a4 C IBHO




MoIHOCTh TEPEMEHHOT0 TOKA.
AMIUIUTYTHOE U JEHUCTBYIOLIEE

S3HAYCHUC CHUJIbI TOKA X HAIIPAKCHUS.

Tpauchopmarop. [Iponssozactao,
nepeaaya u norpedieHue
AIEKTPUYECKON IHEPTUU.
DKOJIOTUYECKHUE PUCKU

ITIpU IIPOU3BOJACTBEC 3JICKTPOSHCPI'UH.

Kynbprypa ucnonszoBanus
BJIEKTPOIHEPTUU B ITIOBCEITHEBHOM
KU3HU.

TexHuyeckue ycTporcTa u
IIPAKTUYECKOE IPUMEHEHHE!
AIEKTPUYECKUI 3BOHOK, T€HEPATOP
IIEPEMEHHOT0 TOKA, TUHUU
JIEKTpoIIepesay

3aJIaHHOM (PU3NUECKON MOJIEITBIO

C UCTIOJIb30BAaHUEM OCHOBHBIX 3aKOHOB
1 GOpMYJI, OTTUCHIBAIOIIIX
MEXaHUYECKUE U IJIEKTPOMArHUTHbIC
Kosie0aHusl.

Onucanve MEXaHUYECKUX U
AIIEKTPOMATrHUTHBIX KOJIeOaHU

C UCIOJIb30BaHUEM (DPU3UYECKUX
BEJIMYMH: IEPUOJ U YacToTa
KoJIeOaHuil, aMIuuTyAa U (paza
KoJIeOaHuH, 3aps/] ¥ CHUjia TOKa

B FApMOHUYECKHX 3JEKTPOMArHUTHBIX
KOJICOaHUSX.

Perenne kadyecTBEHHBIX 337124

C OTMOPOW Ha N3YYCHHBIC 3aKOHBHI,
3aKOHOMEPHOCTH, OMHCHIBAIOIINE
MEXaHUYECKUE U ANEKTPOMArHUTHBIC
KoJieOaHusl.

Pa6ora B rpynmnax npu riiaHupOBaHUH,
MIPOBEJICHUH U WHTEPIIPETAIINN
pe3yJIbTaTOB OMBITOB, M aHAJIN3E
JIOTIOTHUTEIHHBIX HCTOYHHUKOB
UH(POPMAITUH 110 TEME

2.2

MexaHU4eCcKHue 1
AJIEKTPOMArHUTHBIE
BOJTHBI

MexaHu4ecKkue BOJIHBI, YCIOBHS
pacnpocrtpanenus. [lepuo.
CKOpOCTh pacpOCTPAHEHUS U
JuiHA BONTHBL. [lonepeunsie u

N3yuenue oOpazoBaHus U
pacnpocTpaHEHHs IOTIEPEUHBIX U
IPOAOIBHBIX BOJH.

HaOmronenue otpaskeHust




MIPOJI0JIbHBIEC BOJHBI.
WNuTtepdepenius u audppakuus
MEXaHUYECKUX BOJIH.

3Byk. CKOpOCTh 3ByKa. ['pOMKOCTH
3ByKa. Beicora Tona. TemOp 3ByKa.
DIIEKTPOMArHUTHBIE BOJIHBI.
YcnoBus u3nydeHus
AIEKTPOMArHUTHBIX BOJIH. B3anmuas
OpuEeHTalus BEKTOpoB E, B,

U B JIEKTPOMAarHuTHON BOJIHE.
CBolicTBa 3JIEKTPOMAarHUTHBIX BOJIH:
OTpa)KECHHE, IPEITOMIIEHNUE,
nossipu3anus, U pakius,
uHTeppepeHus. CKopocTb
ANEKTPOMArHUTHBIX BOJIH.

[IIxana 3JIeKTPOMarHUTHBHIX BOJIH.
[IpuMeHeHue 3IeKTPOMarHUTHBIX
BOJIH B TEXHUKE U OBITY.
[IpuHLMTBI pATHOCBS3H U
TeneBuacHUsA. Pannonokanus.
DIIEKTPOMArHUTHOE 3arpsi3HEHUE
OKPYIKarOIIEU CPEBI.
TexHuueckue ycTpoucTsa u
MPAKTUYECKOE TPUMEHEHHUE:
MY3bIKaJIbHbIE HHCTPYMEHTHI,
yJIBTPa3BYKOBasi IMATHOCTHUKA

B TEXHUKE U MEAULIMHE, pajaap,

U TIpeIOMJIICHU s, HHTep()EepEHIINU U
TudpakiMi MEXaHUYECKUX BOJIH.
HaGntonenue cBsi3u rpOMKOCTH 3BYKa U
BBICOTHI TOHA C aMILUIATYIOU U
4acTOTOM KoJIeOaHu, 3BYKOBOTO
pEe30HaHca.

HccaenoBanue cBONCTB
AIIEKTPOMArHUTHBIX BOJIH: OTPaXKEHNUE,
MIPETOMIICHUE, MOJIIpU3aLUs,
nudpakiys, “HTephepeHITU.
N3yueHune yciioBui U3inydeHus
3JEKTPOMArHUTHBIX BOJIH, B3aUMHOMN
OopueHTanuu BeKTopos E, B,

U B AJICKTPOMAarHUuTHOM BOJIHE.
N3ydyeHne npuMeHeHus
AJIEKTPOMArHUTHBIX BOJIH B TEXHUKE U
OBITY.

OObsicHEHUE TPUHITUTIOB JCHCTBUSA U
YCJIOBUM O€30MaCHOT0 MPUMEHEHHUS
MY3bIKJIbHBIX HHCTPYMEHTOB,
yJIbTPa3BYKOBON AUArHOCTUKH

B TEXHHUKE U MEIMLIMHE, paxapa,
paguonpuEMHUKA, TEIEBU30PA,
aHTeHHbI, Tenedona, CBY-neun.
Pemenne pacu€THBIX M KaUECTBEHHBIX
3a/1a4 C OMOPOU Ha U3YUYEHHBIE 3aKOHBI
Y 3aKOHOMEPHOCTH, OITUCHIBAIOIINE




paguoNpUEMHUK, TEAEBU30D,
aHTeHHa, renepon, CBU-meup

pacnpocTpaHEHUE MEXaHUYECKUX U
AJIEKTPOMArHUTHBIX BOJIH.
Hcnonb3zoBanre HHPOPMALIMOHHBIX
TEXHOJIOTHH JIJIS1 IOMCKA,
CTPYKTYPUPOBAHMSI, UHTEPIIPETALUU U
IpeCTaBlIeHUs HHPOpMaLuu

IPU IOJrOTOBKE COOOIIEHUI

00 MCIIOJIE30BAaHUH NEKTPOMATrHUTHBIX
BOJIH B TEXHUKE.

YyacTue B IMCKyCCUn

00 3JIEKTPOMAarHUTHOM 3arpsi3HEHUU
OKPY’KarOIIEH CPEbI.

PaGora B rpynmnax npu riiaHupOBaHHUH,
IIPOBEJICHUH U NHTEPIPETALMU
pE3yJIbTATOB OIBITOB U aHAIIN3E
JOTIOJTHUTENBHBIX UCTOYHHUKOB
uH(dOpMAIUH 110 TEME
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OnTtuka

10

['eomeTpuueckas ONTHKA.
[IpsiMonMHETHOE pacpOCTpaHEHNE
CBETa B OJHOPOAHOM cpene. JIyu
cBeTa. ToueuHbI UCTOYHUK CBETA.
Otpaxenue cBeTa. 3aKOHBI
otpaxeHus ceeta. [loctpoeHue
M300paKEHUI B TNIOCKOM 3€pKalie.
[Ipenomiienune cBeTa. 3aKOHbI
pesioMJIeHUS cBeTa. AOCOTIOTHBIN
nokasareib npesomieHus. [lonHoe

N3y4eHune sBiIeHus MOJIHOro
BHYTPEHHETO OTPAXKEHUS, €TO
IIPUMEHEHUS B CBETOBOJIE.

N3ydenne Moaenei MUKpOCKOIa,
TEJIECKOIIA.

ITony4yeHue cnekrpa ¢ IIOMOILBIO
IpU3MbI U TU(PPaKIHOHHON PEIIETKY.
M3mepenne noxkasaress NpenoMIICHUs
CTEKJIA.

HccnenoBanue CBONCTB H300paskeHUI




BHYTPEHHEE OTPaKECHUE.
IIpenenbHbIN yroy noJaHOTO
BHYTPEHHETO OTPAKEHUSI.
Jucniepcus cBeta. CIOXKHBIN COCTaB
oenoro ceera. LBer.

Coluparoiiue 1 paccenuBaroIme
nuH3bl. ToHKas mrH3a. DOKYCHOE
PacCTOSIHAE U ONTUYECKas cuia
TOHKOM JIMH3bI. [locTpoeHne
M300paKEHUI B COOMPAIOIITNX U
paccenBaroMX JuH3ax. Popmyiia
TOHKOW JIMH3bI. Y BEJIMUYCHUE,
JaBaEMOE€ JINH30M.

[Ipenenbl npuMEeHUMOCTH
F€OMETPUYECKON ONTHKHU.
Bonnosas ontuka. atepdepenims
cBeTa. KorepeHTHbIE UCTOYHHKH.
YcnoBus HaOMIOIEHNS MAKCUMYMOB
1 MUHHUMYMOB

B UHTEPPEPEHIIMOHHON KapTUHE

OT ABYX CUH(a3HBIX KOTEPEHTHBIX
VMCTOYHUKOB.

Hudpakuus ceeta. Judpakinuonnas
peméTka. Y ciioBre HabIOACHUS
TJIABHBIX MAKCUMYMOB MPU NaJ€HUN
MOHOXPOMAaTHYECKOTO CBETA

Ha TU(PPaKIIMOHHYIO PEIIETKY.

B JIMH3AX.
OOBbsicCHEeHNE TPUHIUIIOB JICUCTBUS U
yCJIOBHM 0€30M1acHOr0 MPUMEHEHUS
OYKOB, JTyTbl, (hOTOAIIIApaTa,
MIPOEKIIMOHHOTO anmnapara,
MHUKPOCKOIIA, TEJIECKOMNa, BOJTOKOHHOMN
ONITHKH, TUPPAKITUOHHON PEIIETKH,
MOJIIPOU/IA.

Peniennie pacy€THbIX 3a/1a4 C IBHO
3aIaHHOM (PU3UYECKON MOJIEIBIO

C UCIIOJIb30BaHNEM OCHOBHBIX 3aKOHOB
1 (OPMYJT TEOMETPUIECKON ONITHUKH.
[TocTpoenue u onrcanne n300paxeHus,
CO3/1aBAEMOTO TIJIOCKUM 3€PKAJIOM,
TOHKOM JTMH301.

PaccmoTpenue npenesnos
MPUMEHUMOCTH F'€OMETPUIECKON
OTTHKH.

Pacno3naBanue puznueckux sBICHUI
B OIBITaX U OKPY’KAIOIIEH KU3HU:
MPSAMOJIMHEWHOE PACIIPOCTPAHECHUE
CBETa, OTPAXKEHUE, MPETOMIICHHE,
uHTephepeHus, tTudpaxius u
MOJISIPU3ALIMS CBETA, IUCTIEPCHSI CBETA.
N3yuenue ycnoBuii HabIt01CHUS
MaKCUMyMOB U MUHUMYMOB

B UHTEP(DEPEHIIMOHHON KapTUHE




[Tonapu3zanus ceera.

TexHuueckne ycTpoucTBa U
[IPAKTUYECKOE IPUMEHEHUE:

OYKH, Tyma, poroanmnapar,
MPOEKLIMOHHBIN anmnapar,
MHUKPOCKOII, TEJIECKOI, BOJIOKOHHAs
ONTHKA, TUPPAKIMOHHAS PEIIETKA,
MIOJISIPOU L

OT ABYX CHH(A3HBIX KOTEPEHTHBIX
HMCTOYHHUKOB.

VcioBue HaO 0 1eHUS TTTaBHBIX
MaKCUMYMOB IIpHY TTaJICHUN
MOHOXPOMATHYECKOTO CBETa

Ha TU(HPAKIMOHHYIO PEHIETKY.
AHan3 ONTHYECKUX SIBIEHUN

C MCIOJIB30BAHUEM 3aKOHOB: 3aKOH
MIPSAMOJIMHEHHOTO pacipoCTpaHeHHUS
CBETa, 3aKOHBI OTPAKCHUS CBETA,
3aKOHBI TTPEIIOMJICHUS CBETA.
Onucanue ONTHYECKUX SIBJICHUN

C UCITOJIb30BaHUEM (PU3UUECKUX
BEJIMYMH: (DOKYCHOE PacCTOSHUEC U
ONTHYECKas CHUJIA JIMH3BI

Hroro no pazneny
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Paznen 3. OcHOBBI cienUaIbLHON TeOpUH OTHOCUTENbHOCTH (1asee — CTO)

3.1

OCHOBBI CcIIEIATILHON
TEOPUHU
OTHOCHUTEJILHOCTHA

4

I'panuubl npuMeHUMOCTH
KJIACCUYECKOW MEXAHUKHU.
[TocTynatel cienraaibHON TEOPUU
OTHOCHUTEIIbHOCTH: UHBAPUAHTHOCTh
MOJTyJIs CKOPOCTH CBETA B BAKYYME,
IIPUHIUIT OTHOCUTEIBHOCTH
OWHIITENHA.

OTHOCHUTENBHOCTD
OJTHOBPEMEHHOCTH. 3aMeJIJIEHNE
BPEMEHHU U COKPAIIECHUE JIJTUHBI.

Pelienrie kaueCTBEHHBIX 3a/1a4

C OTIOPOi1 Ha U3yUEHHBIE MMOCTYJIATHI
CTO.

Hcnonb3zoBanue HHPOPMAMOHHBIX
TEXHOJIOTHUH /7151 IOUCKA,
CTPYKTYpUPOBAHUS, UHTEPIIPETALINH U
MpeIcTaBIeHUs] UHPOPMALIUU TTPU
MOITOTOBKE COOOIICHHI O TPaHUIIaxX
MIPUMEHUMOCTH KJIACCUYECKOHN
MexaHUkU U ocHoBax CTO




DHeprus U UMITYJIbC
PENSTUBUCTCKON YACTHUIIBI.
CBs13b Macchl C SHEPTUEN U
HUMITYJICOM PETISITUBUCTCKOM
YaCTHUIIbI. DHEPIHUs TTOKOS

Hroro no pazneny

Paszpnen 4. KBantoBas ¢pusuka

4.1

DJIEMEHTHI KBAHTOBOU
ONTUKH

®otonbl. Popmyna [Inanka cBs3u
sHepruu (POTOHA C €r0 YACTOTOH.
DHeprus ¥ UMIyJbC (HOTOHA.
OTKpBITHE U UCCIIEIOBAHUE
dotorpdexra. OnbITHI

A.T'. CroneroBa. 3aKOHBI
dboToaddexra. YpaBHeHHE
OitHireitHa ana pororddexra.

«Kpacnas rpanuna» porodddekra.

JlaBnenue cBeta. OMbIThI

I1.H. JleGenena.

XHMHUYECKOE JICCTBUE CBETA.
TexHuueckue yCcTpoucTBa U
MPAKTUIECKOE IPUMCHCHHE:
dhoTorsieMeHT, (OTONATUHK,
COJIHEUHAs OaTapes, CBETOIHO]T

Hab6mronenune hotorddexra

Ha YCTAHOBKE C [IMHKOBOM IIJIACTHHOM.
HccnenoBanne 3aKOHOB BHEIIHETO
dbotoaddekra.

OObsicHEHNE OCHOBHBIX TTPUHITUTIOB
JIEUCTBUS TEXHUYECKUX YCTPOMCTB,
TaKuX Kak: GOTOAJIEMEHT, (DOTOIATUUK,
coJTHEeYHas1 OaTapesi, CBETOIUO; U
YCJIOBHM UX 6€3011aCHOT0 MPUMEHEHUS
B MPAKTHUYECKOW JKU3HMU.

Pemenue pacu€tHpIxX 3a71a4 ¢ IBHO
3aTaHHOM (PU3UYECKON MOJICITBIO

C UCIIOJIb30BAaHUEM OCHOBHBIX 3aKOHOB
1 (GOpMYJT KBAHTOBOW ONTHKHU.
PelieHrie kKaueCTBEHHBIX 3a/1a4

C OIIOPOU Ha M3YyUYEHHBIE 3aKOHBI,
3aKOHOMEPHOCTH KBAaHTOBOW OMTHUKH.
Pacnio3naBanue pu3nveckux siBICHUN
B y4€OHBIX OIbITAX:




dboTornexTpudeckuit 3pPeKT, CBeToBOE
JTaBJICHHE.

Omnucanne U3y4eHHBIX KBAHTOBBIX
SABJIEHUU U TPOLECCOB

C UCTOJIb30BaHNEM (U3HUECKUX
BEJIMUMH: CKOPOCTH IEKTPOMArHUTHBIX
BOJIH, JIJIMHA BOJIHBI M YaCTOTa CBETA,
AHEPrus U UMIYJIbC POTOHA

4.2

Crpoenue atoma

Mopens atoma Tomcona. OnbIThI
Pesepdopaa no paccessnuto
o-vactuil. [ [manerapnas monenn
aroma. [loctynatel bopa.
W3nydyenue u noriomieHrue GoToHOB
[P MEPEXOJIE aTOMA C OAHOTO
YPOBHS SHEPIUMHU Ha Apyrou. Bubl
cnekTpoB. CEKTp ypOBHEN SHEPTUH
aToMa BOJOPOJA.

BonHoBbIE cBOMCTBA YacTUIl. BOJIHBI
ne bpoitist. KopriyckynsipHo-
BOJIHOBOM JAyaJiu3M.

CHoOHTaHHOE U BBIHYXJECHHOE
W3JIyYEHHUE.

TexHuyeckne yCTpoucTBa U
MPAKTUYECKOE MTPUMEHECHHUE:!
CIEKTPAJIbHBIN aHAIN3
(cekTpocKoI), 1a3ep, KBaHTOBBII
KOMIIBIOTED

N3yuenne moaenu omnbita Pesepdopaa.
IIpoBeneHune sxciepumMeHTa

10 HAOJOJIEHUIO JIMHEWYATOTO CIEKTpa.
OrneHka aOCOJIFOTHBIX U OTHOCUTEIbHBIX
MOTPEIIHOCTEN U3MepEeHUN (PU3nYecKux
BEJIMYMH.

N3yuenne monenn aroma: TomcoHa,
IJIaHETAPHON MOJEIJIM aTOMa, MOJIENH
aroma bopa.

N3yuenue criekTpa ypoBHEN SHEPrUn
aToma Bojiopoja. O0bsiCHEHUE
MPUHIIMIIOB JICUCTBUS U YCIOBUM
0e30MacHOro MPUMEHEHHUS
CIEKTPOCKOTIA, Jla3epa, KBAHTOBOIO
KOMITbIOTEPA.

Pelienrie kaueCTBEHHBIX 3a/1a4

C OITIOPOY HA U3YYECHHBIE 3AKOHBI,
3aKOHOMEPHOCTH U (PU3UUYECKHE
aByieHUs 110 TeMe «CTpoeHue aToMay.




PacnioznaBanue Gpu3n4ecKux BICHUN
B YUCOHBIX OIbITaX: BOSHUKHOBEHHUE
JIMHEWYATOTO CIIEKTPA U3JIYUYCHUS.
AHanu3 KBaHTOBBIX MPOILIECCOB U
SIBJICHUU C KCHOJIb30BAHUEM
nocrysaroB bopa

4.3

AToMHOE SApO

OKCIIEpUMEHTBHI, JOKA3bIBAIOIINE
CJIOXHOCTb CTPOEHUS Sapa.
OTKpBITHE PATUOAKTUBHOCTH.
OmnsiTel Pe3epdopra no
OIPEJEIICHUIO COCTaBa
pPaOaKTUBHOTO U3TyUCHHS.
CgoiicTBa anbda-, 6era-,
raMMma-usnydenus. Brnusnue
PaOaKTUBHOCTH Ha )KUBBIC
OpraHU3MBl.

OTKpbITHE NPOTOHA ¥ HEUTPOHA.
HyxiionHast monens sapa
I'eiizenOepra-lBaHeHKoO.

3apsia siapa. MaccoBoe 4ncIio spa.

N3oTorsL.
Anbda-pacnaj. IIEKTPOHHBIN U

MO3UTPOHHBIN OeTa-pacmas. ["lamma-
U3JIyyeHue. 3aKOH PaJuo0aKTUBHOTO

pacraja.
DHeprus CBsI3U HYKJIOHOB B siJIpe.
S nepHble CUIIBI.

N3y4yeHne 3kCnepuMeHTOB,
JTIOKA3bIBAIOIIHX CIIOKHOCTh CTPOCHHUS
aTOMHOTO sI/Ipa.

HccnenoBanue TPEKOB YaCTHI]

(o ToToBBIM oTOrpadusim).
N3yuenne saepHbIX CUJI, SASPHBIX
peakiuii CHHTe3a U pacra/a,
TEPMOSJICPHOTO CHHTE3A.

N3ydeHne HyKJIOHHON MOJENH s1pa
['eiizenbepra-lBaneHko.

OOBbsicHEHUE YCTPOICTBA U
MIPUMEHEHUS TO3UMETPa, KaMepPbl
Buinbcona, siaepHoro peakropa,
aTOMHOU OOMOBI.

Pemenue 3anau ¢ onopou

Ha MOJTyYeHHBIE 3HAHUS, B T.4. O 3apsc
¥ MacCOBOM YHCIIE Spa.
Pacnio3naBanue ¢pu3nuecKux SBICHUM
B YUEOHBIX ONBITaX U B OKPYKarouen
YKU3HH: €CTECTBEHHAS U ICKYCCTBEHHAs
PaZIMOaKTUBHOCTb.




HedekTt macch spa.

Snepubie peakuuu. Jlenenue u
CUHTE3 SAEP.

SAnepnsiit peaktop. TepMosaepHbIi
cunTtes. [Ipobiembl U mepCcreKTUBbI
AJIEPHON SHEPrETUKH.
DKOJIOTUYECKUE ACTIEKTHI SAECPHOMN
SHEPIreTUKH.

DOneMeHTapHble YacTUllbl. OTKPBITHE
MTO3UTPOHA.

MeTtonabl HAOIIOACHUS U
PETUCTPALUY DJIEMEHTAPHBIX
YacTHL.

DyHIaMEHTAIbHbBIE
B3aumozaeucTBus. ENMHCTBO
(u3nYECcKOi KapTUHBI MUpA.
TexHu4YecKkne yCTporuCTBa U
MIPAKTUYECKOE MPUMEHCHUE:
JIIO3UMETP, Kamepa BuiibcoHa,
SJIEPHBINA PEaKTop, aTOMHasi bomOa

Onurcanue KBaHTOBBIX SIBICHUN U
IIPOLIECCOB C UCMOJIb30BAHUEM
(buU3HYEeCKUX BEIIMYUH: TIEPHO/T
[OJIypacIiaia, YHEprus CBSI3U aTOMHBIX
anep, neexT Macchl sjpa.

AHaJIN3 MPOLIECCOB U SIBJICHUI

C UCIIOJIb30BAHMEM 3aKOHOB U
MOCTYJIATOB: 3aKOH COXPAHEHHUS
AIEKTPUYECKOTO 3apsa, 3aKOH
COXPAHEHHSI MaCCOBOTO YHCIIA,
nocTysarsl bopa, 3aKoH
PaIMOAaKTUBHOIO pacnaja.

VYyactue B paboTe Kpyrjioro croyia
«DyHIaMEHTaJIbHbIE B3aUMOICUCTBUSL.
EnuHCTBO pU3MYEeCKOM KapTHHBI
MHUPA».

Ncnonb3oBanue nHGOPMAIMOHHBIX
TEXHOJIOTUH /151 IOUCKA,
CTPYKTYPUPOBAaHUsL, UHTEPIIPETALUU U
npejcTaBieHus] HHOOPMaLUK TPU
MOJTOTOBKE COOOIIEHUH O MPUMEHEHUU
3aKOHOB KBAaHTOBOU (DM3HKHU B TEXHUKE
Y TEXHOJIOTUSIX, SKOJIOTUYECKUX
ACIIEKTax SIACPHOU SHEPreTUKU

Hrtoro no pazgeny

15




Pa3nes 5. DiieMeHTbI AaCTPOHOMHUU U ACTPOPU3UKH

5.1

DJIEeMEHTHI
aCTPOHOMMH 1
acTpoU3UKH

7

Dralibl pa3BUTHS ACTPOHOMHH.
[IpuknagHOe U MEPOBO33PEHYECKOE
3HAYCHUE aCTPOHOMMH.

Bun 3Bé3gnoro neda. Co3pesausi,
SIpKUE 3BE3/1bI, IUIAHETHI, UX
BUIMMOE JIBHIKEHHE.

ComHeunas cucrema.

Comnne. CojiHeUHast aKTUBHOCTb.

Nctounuk sueprun CoJiHIa U 3BE3].

3BE3/1bI, UX OCHOBHBIC
XapakTepucTuku. /[narpamma
«CIIEKTpaIbHbIN KJIACC —
CBETUMOCTB». 3BE3/1bI INIABHOU
IIOCJIEIOBATEIBHOCTH. 3ABUCUMOCTD
«Macca — CBETUMOCTB» JJISl 3BE3]1
IJIABHOM ITOCJIEI0BATEIbHOCTH.
BnyTtpennee cTpoeHue 3BE3 .
CoBpeMeHHbBIE TPEACTABICHUS

O IIPOUCXOXKICHUHN U 3BOJIIOLIUU
ConHua n 3B€31. OTanbl )KU3HA
3BE3I.

Muneunsiii [1yts — Hama ['anmakTuka.
ITonoxxenue u gBmkxenne CoHIa

B ['amakTrke. THUIBI rajlakTHK.
PanuoramakTvku v KBazapsbl.
YEpHbie AbIPHI B A1pax TATAKTUK.

[ToaroToBka cooOreHu#t 00 ATanax
Pa3BUTHS ACTPOHOMUH, O TPUKIATHOM
Y MUPOBO33pPEHYECKOM 3HAYECHUH
ACTPOHOMHH, O METOAAX MOTYUYECHUS
HAay4YHBIX aCTPOHOMHYECKUX 3HAHUU,
OTKPBITUSIX B COBPEMEHHOU
aCTPOHOMMUH.

N3ydeHne coBpeEMEHHBIX
MPEACTABICHUI O TPOUCXOKICHUH U
sBooMK COJTHIA U 3BE3.
N3ydyeHne TUIIOB rajlakTUK,
paaroragakTUK U KBa3apos.
N3ydenne nBu»)eHUsI HEOECHBIX Tel,
ABOJIIOLIMHM 3BE30 U BeeneHHO,
MPOLIECCOB, MPOUCXOAALIMNX B 3BE31AX,
B 3BE3/IHBIX CUCTEMAX,

B MEKTUIAKTUYECKOU CpeJIe,
MacITaOHON CTPYKTYpbI BceneHHOIA.
OOwbsicHeHue pacmupenus Beenennoi
Ha OCHOBE 3aKoHa Xa00ia.
[ToaroToBka K 00CYXJIEHUIO
HEPEIICHHBIX TPOOJIEM aCTPOHOMUH.
[TpoBenenue HabmOACHUI
HEBOOPYKEHHBIM IJ1a30M

C HCMOJIb30BAHUEM KOMIIBIOTEPHBIX
MIPUJIOAKEHU M ISl ONIPEETICHUS




Bcenennas. Paciuupenne
Bcenennoii. 3akon Xa006ma.
Paz6eranue ramaktuk. Teopus
bousbmioro B3peiBa. PennkroBoe
U3ITyYEHUE.

MacmtabHas cTpykTypa
Bcenennoii. Meraranakrtuka.
Hepeménnsie mpoOiaemsl
aCTPOHOMUU

ITOJI0’KCHUS HEOECHBIX 00BEKTOB

Ha KOHKPETHYIO JIaTy: OCHOBHBIE
co3Be3iusg CeBepHOTo MOTyIapus

U sipKue€ 3BE3/BI.

[IpoBeneHue HAOIIOICHUI B TEIECKOT
Jlynsl, naner, Mneunoro [lytu.
VYuyactue B IUCKYCCUM O HEPEIIEHHBIX
npo0iieMax aCTpPOHOMUH

Htoro no pazgeny
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Paznen 6. O0o01maroniee noBTropenme

6.1

Oo6o0maroriee
MTOBTOPEHHUE

4

O00011IeHE U cCUCTEMATH3AIIUI
CoJIepKaHMsl pa3IeioB Kypca
«Mexanuka», «MoJekyJisipHast
bu3nKa U TEPMOAMHAMHKAY,
«InexkrpoauHamukay, «Konedbanus
U BOJHBDY, «OCHOBBI CIEIIMATbLHON
TEOPUU OTHOCUTEIBHOCTHY,
«KBanrtoBas puszuka», « JIeMEHTHI
aCTPOHOMUU U aCTPODUZUKIY.
Ponb ¢usuku u actpoHOMUH B
AKOHOMMYECKOMN, TEXHOJIOTUUYECKOM,
COLIMAJIBHOM M 3THYECKOU chepax
NEeATEIbHOCTH YEJI0BEKA, POJIb U
MeCTO (PU3HKHU M aCTPOHOMHH

B COBPEMEHHOW HayYHOU KapTHHE
MHpPa, 3HAYCHUE OMUCATEIBHOM,

Y4actue B JUCKYCCHH O POJIA (DU3HUKH
1 aCTPOHOMUHU B Pa3IMYHBIX cepax
JIEITEIILbHOCTH YEJIOBEKA.
[ToaroroBka cOOOIIEHUN O MECTE
(bU3MYECKON KapTUHBI MEPA B PSITY
COBPEMEHHBIX IPEICTaBICHUI

0 TIPUPO/IC.

BrinosHeHre y4eOHBIX 33 aHHH,
JIEMOHCTPHUPYIOITUX OCBOCHUE
OCHOBHBIX TIOHATHH, PU3NICCKUX
BEJIMYMH M 3aKOHOB Kypca (DU3HKH
10-11 xmaccoB




CUCTEMaTU3HUPYIOLIEH,
OOBSICHUTENBHON U
MPOTHOCTUYECKON PYHKIIUH
(bu3UYECKO TEOPHH, POJIb
(bu3HYeCcKoil TEOpHUH B
(opMHUPOBAHNY NTPEICTABICHUHI
0 pU3nYeCcKoil KapTUHE MHPA, MECTO
(bu3nyecKoil KapTUHBI MUpa

B 00ILEM PSITy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX
MPEICTaBICHUHN O IPUPOJIE

Hroro no pazgeny 4
PezepBHOE Bpems 3
OBUIEE KOJIMYECTBO 68

YACOB I1O ITPOITPAMME




