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|. INIAHUPYEMBIE PE3YJIbTATbBI

Nzyuenne yueOHoro mpenmera «Dusmka» Ha ypoBHE OCHOBHOTO 0OIIero oOpa3oBaHUS
JNOJKHO oOecrednMBaTh JOCTHIKCHHE CICIYIOIIMX JUYHOCTHBIX, METallpPeIMETHBIX H
MPEeIMETHBIX 00Pa30BaATEIBHBIX PE3YJIHTATOB.
JINYHOCTHBIE Pe3YJILTATHI
[TaTproTHYecKkoe BOCOUTAHUE:
® IPOSIBJICHUE HMHTEpPECa K UCTOPUU M COBPEMEHHOMY COCTOSHHIO POCCHHCKON (U3MYECKOM
HayKH;
® [[CHHOCTHOE OTHOIIEHHUE K JOCTHKEHUSIM POCCUNUCKUX yUEHBIX-(PU3UKOB.
['paxxnaHckoe U JyXOBHO-HPABCTBEHHOE BOCIUTAHUE:
® TOTOBHOCTBH K aKTUBHOMY YYaCTHIO B OOCY)KJICHHH OOIIECTBEHHO 3HAYUMBIX M 3THICCKUX
po06JIeM, CBSI3aHHBIX C TPAKTUYECKUM MMPUMEHEHUEM JTIOCTIKCHUH (QU3HKY;
® 0CO3HAHHE BAXKHOCTU MOPATbHO-3THUECKHUX MTPUHITUAIIOB B JIEATEILHOCTH YIEHOTO.
OCTETUYECKOE BOCIIUTAHUE:
® BOCIIPUSATHE ICTETHUECKUX KayecTB (U3UYECKON Hayku: €€ TapMOHUYHOTO IOCTPOCHMS,
CTPOTOCTH, TOYHOCTH, TAKOHUIHOCTH.
LleHHOCTH HAYYHOTO MTO3HAHMUS:
® OCO3HAHHWE IEHHOCTH (PU3NUYECKOW HAyKHM KaK MOIIHOTO HWHCTPYMEHTa ITIO3HAHUSI
MHpa, OCHOBBI Pa3BUTHS TEXHOJOT UM, BaXKHENIIEH COCTABIISIIONIEN KyIbTYpPbI;
® pa3BUTHE HAYYHOU JIFOOO3HATEILHOCTH, HHTEPECA K UCCIIEI0BATEIBCKOM IEATETLHOCTH.
DopMHUPOBAHUE KYIHTYPBI 3T0POBbSI M SMOIIUOHAITHHOTO OJIATOMOTYYHS:
® OCO3HaHHE IIEHHOCTH Oe30macHOro o0pas3a >KM3HM B COBPEMEHHOM TEXHOJOTHYECKOM MUPE,
BOKHOCTU TIpaBUJI OE30TAaCHOTO TIOBEICHMsI Ha TPAHCIIOPTE, HA JOpOrax, C ANEKTPHUUYECCKUM U
TEIJIOBBIM 000pPYIOBAaHUEM B JIOMAILIHUX YCIIOBHUSX;
e c(hOpMUPOBAHHOCTHh HaBbIKa pedICKCHHU, TPU3HAHUE CBOETO MpaBa Ha OMIMOKY M TaKOTO e
IpaBa y Ipyroro 4eiaoBeKa.
TpynoBoe BocnuTaHue:
® AKTHBHOE y4acTHE B PEIICHUU MPAaKTHUYECKUX 33/1a4 (B paMKax CE€MbH, IIKOJbI, TOPOa, Kpas)
TEXHOJIOTUYECKOW M COLMAIbHOW HAIPaBJICHHOCTH, TPEOYIOIIMX B TOM 4YHCIE M (U3UYECKUX
3HAHWM;
® YHTEpeC K MPAKTUUYECKOMY W3YUYEHHIO MPO(deccHil, CBSI3aHHBIX C (PU3UKOM.
OKOJIOTMYECKOE BOCIUTAHUE:
® OpUEHTAllMsl Ha TMpUMEHEeHHe (U3MYECKUX 3HAHMM JUId pelieHdus 3aJad B 00JacTu
OKpYXarollel cpeipl, IUIaHUPOBAHUS MOCTYIKOB M OLEHKH HMX BO3MOXHBIX MOCIEICTBUU IS
OKpYXarollel cpeipl, IIIaHUPOBAHUS MOCTYNKOB U OLEHKM MX BO3MOJKHBIX MOCJIEACTBUI s
OKpYXaroILlEel Cpebl;
® OCO3HaHHE TJI00ATBHOTO XapakTepa HKOJOTHYECKUX MPOOJIEM M MyTed UX pPelleHUs.
Ananranys o0ydaronierocst K U3MEHsIIOIIMMCS] YCIOBUSM COLMATbHOU U MPUPOTHON CPEJIbI:
® TOTPEOHOCTH BO B3aUMO/ICHCTBUU MPHU BBIMOJIHEHUN WCCIEIOBAHUN U MPOEKTOB (hU3HUECKOMN
HaIPaBJIEHHOCTH, OTKPBITOCTb OIBITY U 3HAHUSM JAPYTHUX;
® [IOBBIIICHUE YPOBHS CBOEH KOMIIETEHTHOCTH Y€pe3 MPAKTHUECKYIO IEATEIbHOCTD;
® TOTPEOHOCTH B (DOPMHUPOBAHUH HOBBIX 3HAHUU, B TOM YHCIe (OPMYITHPOBATH HJIEH, TOHATHS,
TUTOTE3bI O (PU3HUECKUX OOBEKTaX U SBJICHUSIX;
® 0CO3HaHHE AePUIIMTOB COOCTBEHHBIX 3HAHUI M KOMIIETEHTHOCTEH B 001acTH PU3UKH;
® TUTAHUPOBAHKE CBOETO PA3BUTHSA B MPUOOPETEHUH HOBBIX (PU3NUECKUX 3HAHMUIA,
® CTpeMJICHHE aHAJM3UPOBATh U BBISIBIIATH B3aMMOCBS3H MPUPOIbI, OOIIECTBA U SKOHOMUKH, B
TOM YHCJIE C UCTIONB30BaHUEM (PU3NUECKUX 3HAHUM;
® OIICHKA CBOUX JICHCTBUI C yUETOM BIHSHUS Ha OKPYKAIOIIYIO CPEy, BOBMOYKHBIX TI00ATBHBIX
MOCJIEICTBU .
MeTanpe/aMeTHbIE Pe3VabTAThI

Yuueepcanvuvie nosnagamenvhbvie 0elicmsusl

bazoBsie tornyeckue AeMCTBUS:
® BELISBIISTH M XapaKTEPU30BATh CYIIECTBEHHBIC TIPU3HAKH OOBEKTOB (SIBICHHI);




® YCTAHABIMBATh CYNICCTBEHHBI NPHU3HAK KIacCH(UKALMK, OCHOBAaHUSA JUIsl 0O0O0OmeHus u
CpaBHEHUS,
® BBISABIISITH 3aKOHOMEPHOCTH M MPOTHBOPEYHMS] B pacCMaTpUBAaeMbIX (aKTax, MAAHHBIX W
Ha6JHO[[eHI/I$IX, OTHOCAIIUXCA K CI)I/I3I/I‘~ICCKI/IM SIBJICHUSM,
® BBIABJIATE NMPUIMHHO-CICACTBCHHBIC CBA3U IPU H3YUCHUU (I)H?)H‘ICCKI/IX SIBJICHUM H MpOoLCCCOB,
ACJIaTb BbIBOAbI C UCITIOJIb30BAHUEM JCAYKTHBHBIX U MHAYKTHBHBIX yMO3aKJ'IIO‘I€HI/If/'I, BbBIABUT'AaTh
THUIIOTE3bI O B3aUMOCBA3IX (1)I/ISI/I‘ICCKI/IX BCJIMYHH,
® CaMOCTOSITENIFHO BBIOMpPATh CIIOCOO pemieHus ydeOHOW (u3Mveckoil 3amaun (cpaBHEHHE
HECKOJIbKAX BapUAHTOB pEUICHUs, BBHIOOP HamOoiee MOAXOSIIEr0 C Y4ETOM CaMOCTOSTEHHO
BBIJIETIEHHBIX KPUTEPUEB).
ba3oBbie uccnemoBaTenbCKUE ICHCTBUSA:
® JICTI0JIb30BaTh BOIPOCHI KaK MCCIIEI0BATEIbCKHI HHCTPYMEHT TTO3HAHUS;
® IPOBOJAUTH IO CAMOCTOSITEIBHO COCTaBICHHOMY IUIAHY OIBIT, HECIOXHBIA (pU3nuecKui
AKCIEPUMEHT, HEOOIBIIIOE UCCIIeIOBAHIE (PHU3UIECKOTO SIBIICHHUS;
® OIICHMBAaTh Ha MPUMEHUMOCTb M JIOCTOBEPHOCTh HMH(POpPMAIUIO, NOJYyYEHHYIO B XOJ€
WCCIIEIOBAHUS WJTH SKCTICPUMEHTA;
® CaMOCTOSITENILHO (OPMYIIMPOBATh OOOOIIEHUSI W BBIBOJBI 10 pe3yJabTaTaM IPOBENEHHOTO
HaOJFO/IEHUS, OTIBITA, UCCIICTOBAHMS,
® TIPOTHO3HMPOBATh BOMOKHOE JajbHEHIee pa3BUTHE (PU3MUECKUX MPOILECCOB, a TAKXKE BBIIBHTATH
MPECATIOIOKCHNA 00 nx Pa3BUTHH B HOBBIX YCIIOBHAX U KOHTCKCTAX.
PaboTa ¢ uadopmanmeii:
® IPUMEHSTH Pa3IM4HbIE METObl, HHCTPYMEHTBI U 3alIPOChI IIPU MOUCKE U 0TOOpEe MHPOpMATII
WM TJaHHBIX C YUETOM MPEI0KEHHON yueOHOM pu3nueckoi 3a1auu;
® aHAJIM3UPOBATh, CUCTEMATU3UPOBATh U MHTEPIIPETUPOBATh UH(POPMALIUIO PA3IUYHBIX BUJIOB U
(dhop™M npeacTaBICHUS;
® CAaMOCTOSITEIBHO BBIOMpPATh ONTHUMalbHYIO (GopMy mpenacTaBieHus UHPOpMaAUA U
WUTIOCTPUPOBATH PelllaeMble 33/1aul HECI0KHBIMHU CXEMaMHu, JMarpaMMaMHy, HHOH rpadukoii u ux
KOMOMHAIUSIMH.

Yuusepcanvhvie KOMMYHUKAMUBHbLE 0eUCBUS

OOwienue:
® B X0Jic 0OCYKJICHHs Y4eOHOTO Marepualia, pe3yJbTaToB JIA0OpAaTOPHBIX PabOT M IPOEKTOB
3aJlaBaTh BOIIPOCHI II0 CYIIECTBY OOCYKIAeMOM TeMbl U BBICKA3bIBAaTh HJICH, HAIICJICHHBIC Ha
pelIeHHe 3a/Ia4M U TOJIICpKaHKe 0J1aroKeaaTeIbHOCTH OOIICHHS;
® COIOCTABJIATh CBOM CYXJICHHUS C CYXJICHHSAMH JIPYTHX YYaCTHHKOB JUajiora, OOHapyXHBaTh
pasauvKe U CXOJICTBO MMO3UIINI;
® BBIPAXKATh CBOIO TOYKY 3PEHHUS B YCTHBIX M MUCHbMEHHBIX TEKCTaX;
® MyOJMYHO TPENCTABIATh PE3YJbTAThl BBHITIOJHEHHOTO (DU3MYECKOTO OmbITa (IKCIEPUMEHTA,
HCCIICIOBAHUS, IPOCKTA).
CoBMecTHas IeATEILHOCTD (COTPYAHUYECTBO):
® [IOHUMATh M HCIOJb30BAaTh NPEUMYILIECTBA KOMAHIHOW W WHIMBHUIYaIbHON pabOTHl TpU
pElIeHUH KOHKPETHON (DU3UUYECKON MPOOIEMBI;
® IPUHUMATH LETH COBMECTHOW NEATENLHOCTH, OPraHU30BBIBATh JEHCTBUS MO €€ JOCTHKEHUIO:
pacmpenensTs poiid, 00CYX AaTh MPOIECCHl U Pe3yabTaThl COBMECTHOM pabOThI; 00001IaTh MHEHUS
HECKOJIBKHUX JIFIOJEH;
® BLITIONHATH CBOKO 4YacTb pPabOThl, JOCTUTas KayeCTBEHHOTO pe3yabTaTa IO CBOEMY
HaMpPaBJICHUIO U KOOPJIUHHUPYS CBOU JACUCTBUS C APYTUMHU WICHAMU KOMAH/IbI,
® OIICHMBATh Ka4yeCTBO CBOEr0 BKIaJa B OOMUI MPOAYKT MO KpPUTEPUSM, CAMOCTOSTENHHO
copMyIHPOBaHHBIM YUYACTHHKAMH B3aUMOICHCTBHUSI.

Ynusepcanvuvle pecynismushwie oeticmeaus

Camoopranu3anys:

. BBISBJIATH MPOOJIEMbI B )KM3HEHHBIX U YYEOHBIX CUTYAIMsX, TPEOYIOUUX JUI peIIeHUs
(bu3NYeCKUX 3HAHUMH;

. OpHUEHTHPOBATbCA B PA3IMYHBIX MOJAXOAAX NPHUHATHS pELIEHUM (MHIUBUIYAJIBHOE,
MIPUHATHE PELIEHUS B TPYIIIIE, IPUHATHE PEIIEHUN TPYIIION);



. CaMOCTOSITEIBHO COCTABJISITh QJITOPUTM pEIICHUs (U3MYECKON 3aladyd WM TUTaHa
UCCIICIOBAHUSL C  y4ETOM  HMCIOIIUXCS PECYpcoB M COOCTBEHHBIX  BO3MOXHOCTEH,
apryMEHTHPOBATh NPE/JIaraéMbl€ BAPUAHTHI PELICHUI;

J aenath BHIOOP M OpaTh OTBETCTBEHHOCTD 32 PEIICHUE.

CamokoHTpoITh (pediecus):

J JaBaTh a/ICKBATHYIO OIIEHKY CHTYallUH M TPEAJIaraTh IaH e€ N3MEHEeHUS;

J OOBSICHATD TPUYMHBI JOCTHO)KEHUS (HENOCTIDKEHHUS) PE3yNIbTaTOB JEATEIbHOCTH, IaBaTh
OILICHKY IPUOOPETEHHOMY OIIBITY;

J BHOCUTh KOPPEKTUBBI B IEATENHHOCTh (B TOM YHCIIE B XOJ BBINOJHEHUS (DPUZUIECKOTO

HCCIIEJIOBAHUSI WJIM NPOEKTa) Ha OCHOBE HOBBIX OOCTOSITENLCTB, M3MEHMBILIUXCS CHUTYallHi,
YCTaHOBJIEHHBIX OITMOOK, BOSHUKIINX TPYJHOCTEH;

° OLICHUBATh COOTBETCTBUE PE3YJIbTATA IIEJU U YCIOBHUSIM.
OMOIMOHAIBHBIN UHTEIIEKT:
° CTaBUTH ceOS Ha MECTO APYroro 4ejoBeKa B XOJ€ CIopa WIM JUCKYCCUM HA HAYYHYIO

TeMY, TOHUMAaTh MOTHBBI, HAMEPEHUS U JIOTUKY APYTOTO.
[Ipusitue cebst u Apyrux:
o MpU3HABaTh CBOE TPAaBO HA OMMUOKYy MNpU penieHuH (QU3NYeCKuX 3aJad Wi B
YTBEPXkJICHUSX HA HAyYIHBIC TEMBI U TAKOE XKe TPaBO IPYTOTO.
IIpenmeTHbIe pe3yabTaThl 00yJYcHHS (PU3UKE B OCHOBHOM IIIKOJIE MPEACTABIICHBI B COJICPIKAHUN
Kypca o TeMaM.

BBenenue
Ha ypoBHe 3anmoMuHaHUs
I YPOBEHDL
Hasvieame: pusnyeckre BeIMYUHBI M UX YCIOBHBIe 0003HaucHus: miuHa (), Temmeparypa (t),
BpeMms (1), macca (M); equHUIBI ATUX BenuuuH: M, °C, ¢, Kr; (Qu3nueckue mMpuOOpHI: JTUHEHKA,
CEeKYHJIOMEpP, TEPMOMETpP, PpbIYAXKHBIE BEChl; METOJbl H3y4eHHUS (U3UUECKUX SBICHUIL:
HaOJI0/IEHUE, SKCIIEPUMEHT, TEOPHSL.
Bocnpouzeooums: onpeneneHus MOHATUN: M3MepeHHE (U3NYECKON BEIMYUHBI, IIeHa AeNeHUs
HIKaJIbl U3MEPUTENLHOTO Iprubopa.
II YPOBEHL
Bocnpouzeooums: onpeneneHusi NOHATUN: TUIOTE3a, a0COJIOTHAs MOTPEIIHOCTh M3MEPEHUs,
OTHOCHUTEJIbHAs OTPEIIHOCTb U3MEpEeHUs; GOpMyTy OTHOCUTEIBHON MOTPEIIHOCTH U3MEPEHUSL.
Ha ypoBHe nmoHuUMaHUsI
I YPOBEHL
IIpusooums npumepol:. GU3NYECKUX U aCTPOHOMUYECKUX SIBJICHUM, (PU3MUECKUX CBOMCTB Tel U
BEIIECTB, PU3NYECKIX TPUOOPOB, B3aUMOCBSI3U (DU3UKU U TEXHUKHU.
ObvscHamy. PoOiab U MECTO SKCIIEPUMEHTAa B MPOIECCe MO3HAHUS, MPUYHHBI MOTPELUIHOCTEN
M3MEpEHUN 1 CII0COOBI UX YMEHbILICHUS.
II YPOBEHDL
1Ipusooums npumepvl: CBI3U MK Y PU3NIECKIMH BEIUUYUHAMHU, (PU3HUUECKUX TEOPUH.
ObvscHamy. CylIECTBOBAHHE CBS3€H U 3aBUCUMOCTEH MeXIy (PU3NYECKMMH BEIMYMHAMU, POJIb
(buznuecKoil Teopuu B MPoOIEeCcCce MO3HAHUS, CBSA3b TEOPHH M SKCIIEPHUMEHTA B IPOLIECCE MO3HAHUS.
Ha ypoBHe npuMeHEHUS B TUITUYHBIX CUTYaIllUusIX
I YPOBeHb
Ymems: nu3MepsTh IIUHY, BpeMsi, TEMIIEPaTypy;
® BHIUUCTIATH MOTPEITHOCTh MPSIMBIX MU3MEPEHUN JITMHBI, TEMIIEPAaTyphbl, BpEMEHU; MTOTPEITHOCTh
M3MEpEeHUs MaJIbIX BEJIMYHH;
® 3aMKCHIBATh PE3yAbTAT U3MEPEHUH C yIETOM MOTPELTHOCTH.
II YPOBeHb
Ymemsb: COOTHOCUTH (PU3UUECKHE SIBJICHUS U GUZNIECKHE TEOPUH, UX OOBSICHSIONINE;
® UCIIOJIb30BaTh JIOTMUECKHE OIepaliy MpU ONUCAaHUHM Tpoliecca U3ydeHUs (HU3HUECKUX
SIBJICHUA.
Ha ypoBHE npuMeHEHUS B HECTAHIAPTHBIX CUTYaIUsIX
I YPOBEHb



O606wamy: TOTy4CHHBIC TIPU U3YYCHHH TEMbI 3HAHUS, MPEJICTABIATh UX B CTPYKTYPUPOBAHHOM
BUJIC.
II YPOBEHb
Ob60bwams: Ha SMIUPUUYECKOM YPOBHE HAOIIOIaEMBbIC SIBIICHUS U TIPOIICCCHI.

MexaHnveckue siBJIeHUS
Ha ypoBHe 3armoMmuHaHus
I YPOBEHb
Hasvieams: dusnueckre BEIMYMHBI U UX YCIOBHBIC 0003HaueHus: myTh(l), mepemerenue (S ),
Bpems (t), ckopocts (V), yckopenue (@), macca (m), cuna (F), Bec Tena (P), nmmyinbce tena (P),
MexaHu4deckas padora (A), momHocTth (N), Mexanudeckas sHeprus (E), moTeHumanmbHas
sneprus (Ep), kunernueckas sueprus (Ey), napnenne (p), oobem (V), mutotHocTs (p), cMenieHne

(X), ammuuryna(A), nepuon (T), wacrora (y), AyiHA BOJHBI (), CKOPOCTH BOJIHBI (V); SIUHUIIBI
STUX BEJNIMYHH; PU3UIECKUE MPUOOPHI ISl U3MEPEHUS IYTH, BPEMEHH, MTHOBEHHOW CKOPOCTH,
MAacChl, CHJIbI, TABJICHUS; 3HAU€HHE HOPMAJILHOTO aTMOC(EPHOTO JTaBICHHUS.

Bocnpouzeooums: onpenenenust Moeneil MEXaHUKU: MaTepUalibHas TOYKA, 3AMKHYTasl CUCTEMa
TEJ, MaTeMaTHYeCKHi MAasATHUK, NMPYKUHHBIH MasTHUK; ONpPEIeNICHHs TOHATHA U (PU3NIECKUX
BEJIMYMH: MEXaHHWYeCKOe JIBIKCHHE, CHCTEMa OTCYeTa, TPAeKTOPHs, pPaBHOMEPHOE
NpSIMOJIMHEHOE W PaBHOYCKOPEHHOE TPSMOJIMHEHHOE JBIDKEHHS, CBOOOTHOE TajicHuE,
JBIDKEHUE TI0 OKPY)KHOCTH C IOCTOSHHOH TI0 MOJIYIIO CKOPOCTBIO, ITyTh, NepeMelleHHe,
CKOpPOCTh, YCKOpEHHWE, IEepHOoJ W YacToTa OOpalleHus, YrjioBas W JHWHEHHAas CKOPOCTH,
[EHTPOCTPEMHUTEILHOE YCKOPEHUE, MHEPIIHS, MHEPTHOCTh, Macca, CHJia, BHEITHUE U BHYTPEHHUE
CHJIBI, CHJIA TSDKECTH, CHJIa YIIPYTOCTH, CHJIa TPEHHS, BEC Tela, UMITYJIbC CHIIbI, IMITYIIEC Tea,
MexXaHu4ecKas paboTa, MOITHOCTb, MTpocThie MexaHnu3Mbl, KII1J[ MexaHn3mMoB, MOTEHIMATbHAS 1
KHHETHUYeCKass »dHeprusi, arMmocepHoe naBieHue, nedopmarus, yapyras aehopmanus,
mwiactuyeckass nedopmanus, KonebaTenbHOE JIBIKEHHE, BOJHOBOE JBHKEHHE, CBOOOJHBIE
KoJieOaHus1, COOCTBEHHBIE KOJICOaHUsI, BEIHY)KJICHHBIE KOJIeOaHus1, PE30HAHC, MOoTIepeyHas BOJIHA,
MIPOJI0JIbHAS BOJIHA, CMEIIEHUE, aMILTUTY/a, IEPUO/1 1 YacTOTa KOJIeOaHUM, JJTMHA BOJIHBI, CKOPOCTh
BOJIHBI; (DOPMYJIbI: KHHEMATHUECKHUE YPaBHEHHsI PABHOMEPHOTO U PAaBHOYCKOPEHHOTO JBM)KCHHUSI,
MIpaBUJIa CIIOKEHUS MIEPEMEIICHUN U CKOPOCTEH, IEHTPOCTPEMHUTENHLHOTO YCKOPEHHUSI, MIIOTHOCTU
BEIECTBA, CHJbI TPEHHS, CHJIbI TSHKECTH, Beca Tena, padoThl, MOUIHOCTH, KMHETUYECKOU U
MOTEHIIMATLHONW SHEPTUH, JABJICHUS KUAKOCTU HA THO U CTEHKU COCY/a; COOTHOIICHUS MEXIY
CWJIaM{, JCHCTBYIOIIMMH Ha MOPIIHMA THIPABIMYECKON MAIMHBI, U IJIOWAAbI0 MOPIIHEH;
BBITAIKUBAIOIIEH CHJIBI, CBSI3M 4YAacTOThl M TIepuoja KojeOaHuM, mepuojga KosieOaHuiu
MaTeMaTHYeCKOro MasiTHUKA, Mepuoja KojJeOaHW MNPYKUHHOTO MAasTHHUKA, MJIMHBI BOJIHBI,
CKOPOCTH BOJIHBI, CKOPOCTH 3BYyKa; I'padUKH 3aBUCUMOCTU: IYTH PAaBHOMEPHOTO JBHMKEHUS OT
BpPEMEHH, CKOPOCTH PAaBHOYCKOPEHHOT'O ABMKEHUS OT BpPEMEHH, CUITBI YIIPYTOCTH OT JeopMalii,
CWJIBI TPEHMSI CKOJIBKEHUSI OT CHJIBI HOPMAIbHOTO JABIICHUS; MPUHIMIIBI U 3aKOHBI: MPHUHIIHUII
OTHOCHUTENLHOCTH [ anuies, MPUHIIMI HE3aBUCUMOCTH JCWCTBUs CWII, 3aKOHBI HbrOTOHA, 3aKOH
BCEMUPHOTO TATOTEHUS, 3aKOH ['yka, 3aKOH COXpaHEHHsS HMMIYJIbCa, 3aKOH COXPaHECHUS
MEXaHUYECKOM sHepruu, 3akoH [lackans, 3akoH ApXumesa, 3aK0H OTPAKEHHU 3BYyKa.

Onucviéams: HaOMIOJaeMble MEXaHUYECKHE IBJICHUS;

® OMBITHI: ONBIT TOppUYEIUIH MO0 U3MEPEHHUIO aTMOC(EPHOTO JaBJIEHUS; OIBIT, JOKA3bIBAIOIIUI
HaJINYME BHITAJIKUBAIOIIEH CUJIBI, AEHCTBYIOIIEH HA IOTPYKEHHOE B )KUKOCTb TEJIO.
Pacnosznasams: paznuanble BUABI AeQOpMaIiK TBEPABIX TE.

II YPOBeHb

Bocnpouzeooums:  GOpMynbl: COOTHOIIEHUS pabOT Majgoro M OOJIBIIOTO  MOpPIIHEH
rugpasnudeckoil  mammubl, KIIJ[ ruzgpaBauueckoil  MalMHBI,  ONpeJeNeHHEe  MOJEIH
KoJie0aTenbHON CHCTEMBI; ONpeAeieHue sBIeHUil: audpakuus, uHTephepeHus; (Gopmysbl
MaKCUMYMOB U MUHUMYMOB UHTEP(PEPEHIIMOHHOMN KapTHUHBI.

Ha ypoBHe moHUMaHUs

I YPOBeHb

Ilpueooums npumepwvl: PA3NTUUYHBIX BHUIOB MEXAaHHMYECKOTO [BWKEHHUS, WHEPUUANbHBIX U
HEMHEPIMATIbHBIX CUCTEM OTCUETA;

® OMBITOB: WJUTIOCTPUPYIOIMX 3akoH [lackans, JOKa3bIBAIOUIMX 3aBUCUMOCThH JIaBJICHHUSA
KHUJIKOCTH Ha JJHO U CTEHKH COCY/Ia OT BBICOTHI CTOJI0A )KUAKOCTH M OT €€ TUIOTHOCTH;



® COOOIIAIIUXCS COCYOB, HCIIOJIB3YEMBIX B OBITY, BTEXHUYECKUX YCTPONUCTBAX;

® PA3IMYHBIX BUAOB JePOpMAIUH, IPOSBIISIOMIUXCS B IPUPOJE, B OBITY K B IPOU3BOJICTBE;

® K0J1€0aTEILHOTO ¥ BOJTHOBOTO JBMYKCHHIA, yI€Ta U UCIIOJIb30BAHUS PE30HAHCA B IPAKTHKE.
Obvacuame.

® OTHOCHUTEJIbHOCTh MEXaHUYECKOTO JIBHXKECHHUS;

o (hu3HMUYECKUE IBIICHUS: B3aUMOICHCTBHE TEII, IBJICHHE HHEPIUH, IPEBPAIICHUE MTOTSHIIUAIBHON U
KUHETUYECKOW SHEPIUU U3 OJHOTO BUJIA B APYrOH;

® [IPUPOJy: JABJIEHUSA Tra3za, €ro 3aBUCHUMOCTb OT TeMIeparyppl W oObeMa Ha OCHOBE
MOJICKYJISIPHO-KHHETUYECKOW  TEOPUHM  CTPOCHHSI  BEIIECTBA; aTMOC(EpPHOro  JaBJICHUS,
BBITAJIKUBAIOIIEH CHIIBI;

® HE3aBHUCHUMOCTD JaBJICHUS KUAKOCTH Ha OJJHOM M TOM € YPOBHE OT HAIlPaBJICHUS;

® 3aKOH COOOIIAIOIINXCS COCYIOB;

® [IPUHIUII ICHCTBUS T'UIPABINYECKON MAILIUHBI;

® YCTPOWCTBO U MPUHLIUII ICHCTBHS: THIPaBIMYECKOTO IIpecca, pTYTHOTO 6apoMeTpa 1 6apomeTpa-
aHepoOM1a;

e [JITaBaHUE TEIT;

® OTJIMYME KPUCTAJUTMYECKUX TBEP/IBIX T OT aMOP(HBIX;

® [IPOIIECCHI: Mepeadn JaBICHUS KUIKOCTIMU W Ta3aMU HA OCHOBE MX BHYTPEHHETO CTPOEHUS,
YCTAaHOBJICHUSI KOJICOAHWIN TPYKHWHHOTO W MATEMATHYECKOTO MAasSTHUKOB, MIPUYHHY 3aTyXaHU
KoJieOaHWH, MpEeBpalleHUus JHEPTUU TPHU KOJIeOaTeThHOM JBIKCHHH, OOpa3oBaHUs Oerymien
BOJIHBI, CBOWCTBA BOJHOBOTO JBW)XEHHS, DPACIPOCTPAHEHUS 3ByKa B cpeae, oOpa3oBaHHS
UHTEPPEPEHITMOHHON KapTUHBI;

® [IPOMCXOXKICHHE IXa;

® I'PAHMIIBI IPUMEHUMOCTH MOJIETIEH MaTEMAaTUYECKOTO U IPYKUHHOTO MAsITHUKOB.

Tonumame:

® CyIIECTBOBAHMUE PA3INYHBIX BUOB MEXaHUYECKOTO IBUKEHUS;

® BEKTOPHBIN XapakTep (U3NYECKUX BEIMUYMH: TEPEMEIICHUs, CKOPOCTH, YCKOPEHMSI, CHUJIbI,
HMITYJIbCA;

® BO3MOYKHOCTh rpapuecKkoil HHTEPIIPETallui MEXaHUYECKOTO JBH)KCHMUS,

® OTHOCHUTEJIbHOCTh NIEPEMENICHUs, CKOPOCTU, UMITYJIbCA U MHBAPUAHTHOCTh YCKOPEHUS, MacChl,
CUJIBL, BPEMEHU;

® YTO Macca — Mepa UHEPTHBIX U T'PaBUTAIIMOHHBIX CBOWCTB TENa; YTO SHEPTUsl XapaKTepU3yeT
COCTOSIHUE Tejla U €ro CIHOCOOHOCTh COBEPLIUTH PAadOTY; YTO HMCTOYHHKOM 3BYKA SIBIISIETCS
KOJIEOJTIOIIEECS TEIIO;

® CyILIECTBOBAHME TPAHUI] IPUMEHUMOCTH 3aKOHOB: 3aKOHOB HbIOTOHa, 3akOHa BCEMHUPHOTO
TAroTeHUs, 3aKkoHa ['yka, 3aKOHOB COXpaHEHU S UMITYJIbCa U MEXaHUYECKOM SHEPTUH;

® 3HayeHHE 3aKOHOB HBIOTOHA W 3aKOHOB COXpaHEHUs I OOBSCHEHHUS CYIIECTBOBAHUS
HEBECOMOCTU U MEPErpy30K, IBUKEHHUS CIYTHUKOB ILJIAHET, PEAKTUBHOTO JBUKEHUS, IBHXKCHUS
TPaHCIIOPTA;

® XapakTep 3aBUCMMOCTH: Mepro/ia KojaebaHuil rpys3a, MOJABEUICHHOTO HA HUTH, OT JUIMHBI HUTH;
JUIMHBI BOJIHBI B CpPeA€ OT YacTOThI KOJNEOAHWU YacTHUIl CPelbl U CKOPOCTH PACIPOCTPAHECHHUS
BOJIHBI; 3aBUCUMOCTH CKOPOCTH 3ByKa OT CBOMCTB Cpeibl U TEMIIEPATYph;

® 3aBHCHMOCTH: TPOMKOCTH 3BYyKa OT aMIUIMTYAbl KoJieOaHWid, BBICOTHI 3ByKa OT YaCTOTHI
KoJieOaHuH.

Buvisooumy:

e (OpMylly COOTHOIIEHUS MEXIY CHUJIaMH, ACUCTBYIOIIMMH Ha TOPIIHH THUAPABINYECKON
MaIlKHBI, U TUIOIIA/1bI0 TOPIIHEH.

II YPOBeHb

ObvscHamy.

® AHHU30TPONHIO CBOMCTB MOHOKPUCTAJIOB;

¢ 00pa3oBaHUE MAKCUMyMOB I MUHUMYMOB UHTEeP()EPEHIIMOHHON KapTHHBI.

Tonumams:

¢ pyHIaMEHTAIBHYIO pPOJIb 3aKOHOB HBIOTOHa B KJIACCMUECKOM MEXaHUKE Kak (U3NYEeCKOM
TEOPHH;



® TIpe/ICKA3aTeNbHYIO H OOBSCHUTEIbHYIO (PYHKIIMH KIaCCHYECKON MEXaHUKH;

® posib (hyHIAMEHTAIBHBIX (U3UYECKUX ONBITOB — onbIToB [amwies u KaBenauma — B
CTPYKType GU3NIECKOH TEOpUH.

Buvigooumy:

® JICTIONIB3YSl METOJ MOJAETHPOBaHUSA, (JOPMYIBI: AABJICHUS JKUIKOCTU HA THO U CTEHKH COCYHa,
BBITAJIKMBAIOLIEH (apXUMEI0BOI) CUIIBL,

® COOTHOIIEHHE PadoT, COBEPIIAEMBIX TOPIIHAMHUTHIPABINICCKON MAIIIHHBI.

Ha ypoBHE NpUMEHEHHSI B TUITUYHBIX CUTYyaIlHUsIX

I ypoBenn

Ymemy:

® CTPOWTH, AaHAIM3UPOBATh W YUTATh Ipa(UKH 3aBUCHMOCTH OT BPEMEHHU: MOJYJS U MPOEKIUU
YCKOpPEHHSI PaBHOYCKOPEHHOTO JBIDKEHHUS, MOMAYJS M IMPOEKIUU CKOPOCTH PABHOMEPHOTO M
PaBHOYCKOPEHHOTO JBM)KEHUS, KOOPAMHATHI, IIPOCKIIUU U MOJIYJIS TIEpEMEIICHUS] pABHOMEPHOTO
Y PaBHOYCKOPEHHOTO IBM)KCHUS; 3aBUCMOCTH: CHITBI TPEHHS CKOJIBKEHHUS OT CHIIBI HOPMAITBHOTO
TaBIICHUs, CHJIBl YIPYrOCTH OT JeGOpMaluy; OINpenesiaTh 1o rpadukaM 3HAUCHHS
COOTBETCTBYIOIINX BEIIMYHH;

® 13MEPSATH: CKOPOCTh PABHOMEPHOT O IBU)KEHHS, MTHOBEHHYIO

® U CpEIHIOI CKOPOCTb, YCKOPEHHE PpaBHOYCKOPEHHOIO [BIDKEHMS, KOI(PQOUIMEHT TpEeHHs
CKOJIbKEHHSI, )KECTKOCTh MPYKUHBI, JaBJICHUE KUAKOCTH Ha JTHO U CTEHKU COCY/Aa, aTMOc(hepHoe
JIABJICHWE C MOMOIIbI0 OapoMeTpa-aHepouaa, MepUoJ U YacTOTy KoJieOaHUN MaTeMaTHUECKOro 1
MPY>XHHHOTO MasiTHUKOB;

® BBIMOJIHATH TOJT PYKOBOJCTBOM YYHTENS WM IO TOTOBOH HMHCTPYKIIMHA 3KCIIEPHUMEHT IO
M3YYEHHUIO 3aKOHOMEpPHOCTH PpaBHOYCKOPEHHOTO [BW)KEHMS; 3aBUCHMOCTU: CHJIbI TpEHHS
CKOJIbXKEHUS OT CWJIbl HOPMAJIbHOIO [JaBJIEHUS, CWIbl YOPYyrocTd OT jAedopmanumy,
BBITAJIKUBAIOIIEH CHJIBI OT IUIOTHOCTH XHUJIKOCTH U 00beMa MOrpyKEHHON 4acTH TeJa; yCIOBHM
IUTaBAHUSA TEJT; 110 U3Y4YEHUIO KoJIe0aHU MaTeMaTH4eCKOT0 U IPYKHUHHOTO MasiTHUKOB.
Ilpumenamy:

® KUHEMATUYECKNE YPaBHEHUs IBUKEHNUS K PEIIEHUIO 3a]]a4 MEXaHUKHY;

e 3ak0Hbl HbloTOHa M (OpMyNbl K pELICHUIO 3ajad CIEAYIOIIMX TUIOB: JBUXKEHUE TeJ IO
OKPYXXHOCTH, JIBUXKCHHE CIIyTHUKOB IUIAHET, YCKOPEHHOE JBHXKEHHE Tell B BEPTUKAIbHOU
IUIOCKOCTH, JBYDKEHUE MPU ACHCTBUM CHJIBI TPEHUS (HAXO0XJEHHWE TOPMO3HOIO IyTH, BPEMEHH
TOPMOJKEHMsI), JIBHDKEHHE [BYX CBS3aHHBIX Tel (B BEPTUKAIbHOM M TOPU30OHTAIBHOM
IJIOCKOCTSIX);

® 3HAHMS 3aKOHOB MEXaHUKH K OOBSICHEHUIO HEBECOMOCTHU U MEPErpy30K, ABMIKEHUS CIYyTHUKOB
IUTAaHET, PEAKTUBHOTO JIBMKEHHS], JBMKEHHS TPAHCIIOPTA;

e 3ak0H [lackans K OOBSICHEHHUIO SBJIECHUH, CBA3aHHBIX C Iepenavyell AaBJICHHS KUAKOCTIMU U
ra3amu;

e (opMyIbL: Ul pacyeTa JaBJIeHUs I'a3a Ha THO U CTEHKU COCYJ1a; COOTHOILIEHUS MEXKAY CUIaMH,
JNCUCTBYIOLIIUMHM Ha TOPIIHM THMJIPAaBIMYECKOM MAIIMHBIL, M  IUIOLAAbI0  MOPLIHEH;
BBITAJIKUBAIOIIEH CHIIBI; IEpUOJia M 4YacTOThl KOJeOAaHUM MaTeMaTHMYeCKOro U IpPYKUHHOTO
MasiTHUKOB; JJTUHBI BOJHBI K PELICHUIO 3a/1a4.

II ypoBenb

Ymemy:

® 3aIMCHIBAaTh YpPaBHEHMs IO TpauKaM: 3aBUCUMOCTH OT BPEMEHHM MPOEKUHUH U MOIYJS
nepeMeIleHus, KOOPIUHATHL, TPOEKIIMU U MOJIYJIsl CKOPOCTH PAaBHOMEPHOTO U paBHOYCKOPEHHOTO
JIBYDKEHUS; 3aBUCUMOCTH CHJIBI YIIPYTOCTH OT JiepopMalliM, CUIIbI TPEHUS CKOJIBKEHUS OT CHJIBI
HOPMAaJILHOTO JTaBJICHUS;

® YCTaHABJIMBATh B MPOLIECCE POBEACHUS UCCIIEA0BATEIBCKOTO SKCIIEPUMEHTA: 3aKOHOMEPHOCTH
PaBHOYCKOPEHHOTO JIBMXKEHUS; 3aBUCUMOCTb CHUJIBI TPEHUSI CKOJIBKEHUSI OT CHIJIbI HOPMaJIbHOTO
JaBJICHUsI, CUJIbI YIPYTOCTH OT Je(opMalny;

e BRIpAIlMBaTh KPUCTALIBI U3 HACBIIIEHHOTO pacTBOpPa COJICH;

® YCTaHaBIMBAaTh B IIpollecce IPOBEJICHHUS HCCIEI0BATEIBCKOTO HKCIEPUMEHTA XapakTep
3aBHCHUMOCTH NepHoJia KoJIeOaHNH MaTeMaTHUECKOTO M MPYKHMHHOTO MasTHUKOB OT TIapaMeTPOB
K0JIe0aTeIbHBIX CUCTEM.

Ipumenamy:



e 3ak0HBI HpI0TOHA M (HOPMYNBI K pEeIICHHUIO 337a4 CIECAYIOUINX THIIOB: JBHXKCHHUE CBS3aHHBIX
TEJ, IBKCHUE TeJla 110 HAKIIOHHOM IIJIOCKOCTH;

e 30510TO€ TpaBwiIo» MexaHuku u (opmyny KIIJI k pacderam, CBsS3aHHBIM C pPabOTOU
TUAPABIMYECKON MAILIMHBL;

® COOTHOILIEHUE MEXAY BBICOTOM HEOJAHOPOIHBIX >KMJIKOCTEH B COOOIIAIOIIMXCS COCYNax U MX
IJIOTHOCTBIO K PELLIEHHUIO 3314,

¢ GopMyITBI MAKCUMYMOB U MUHUMYMOB aMIUTATYBI KOJICOaHUH K aHann3y HHTep(EpEeHITHOHHON
KapTHHBI.

Ha ypoBHE mpuMeEHEHHsI B HECTAaHAAPTHBIX CUTYyaIllUsIX

I ypoBenn

Knaccugpuyuposams:

pa3IMyYHbIE BU/IbI MEXaHUUECKOIO JBMKEHMSI, MEXaHUUECKUX KOJIeOaHUM M BOJIH.

Oboowamy.

3HAHUS: O KMHEMATUYECKUX XapaKTEpUCTHKaX, 00 ypaBHEHHSAX ABW)KEHMS; O JUHAMUYECKHX
XapaKTepUCTUKaX MeEXaHWYeCKHX SBICHUM U 3akoHax HploToHa, 00 SHEpreTuvecKux
XApaKTEePUCTUKAX MEXaHWYECKUX SBJICHMM W 3aKOHAaX COXPAaHEHHs B MEXaHUKE, O
XapaKTepUCTUKaX K0JIeOaTeTbHOTO ¥ BOJHOBOTO ABMXKEHUM, O CBOMCTBAX MEXaHUUECKUX BOJIH;

® «30JI0TO€ MPABUJIO» MEXAaHUKHU Ha pa3InYHbIe MEXaHU3MBbI (THApPABINYECKasi MAIINHA).
Ipumenams. METO MOIETUPOBAHUS ITPU OCTPOECHUU I€YKTUBHOTO BbIBOAA (POPMYJI: TaBICHHUS
YKUJKOCTHY HA JIHO ¥ CTEHKH COCY/1, BBITAJIKMBAIOILEH CHJIBI.

Hccneoosamy:

YCIIOBHS TUIABAHUSA TEIL.

Bnademw u 6vimv 20mogbimu npuUMeHsAmy:

METOJBl €CTECTBEHHO-HAYYHOTO IO3HAHMS, B TOM YHCJIE MCCIECAOBATEIbCKUNA, K H3Yy4EHHUIO:
MEXaHUUYECKUX SIBJIICHUI, 3aKOHOMEPHOCTEH K0J1e0aTenbHOTO JBMKEHUS.

Humepnpemuposamu.

IIPEAIIOJIAraeMbl€ UM IIOTYYE€HHBIC BBIBOIBL.

Ouyenusamo.

CBOIO JIEATENBHOCTh B Ipoliecce y4eOHOro INO3HaHUS, HaydyHble 3HAHUS O KOJIEOATEIbHOM H
BOJIHOBOM JIBHJKECHUHU.

Ymems:

® BY/IETh U GOPMYIINPOBATH IpoOIEMY;

® [UIAHUPOBATH [TOMCK PEILIEHHs TPOOIIEMBI;

® OIpesesIATh U GOPMYIUPOBATH pabOUyIO THIIOTEY;

® OTBICKMBATh CIIOCOOBI IPOBEPKHU PELICHNUs IPOOIEMBI;

® OLICHMBATH IIOJIyYEHHBIE PE3YJIbTAThI; UCIIOJIb30BATH TEOPETUYECKUE METOAbI HAYUHOTO I03HAHUS
(vneanu3zanys, MOAEIUPOBAHUE, UHIYKLIMS, I€AYKIINA).

TenJjioBble ABJICHUA
Ha yposrne zanomunanus

I YPOBEHb

Ha3zvieamey:

e (pu3nueckue BEMTUUMHBI M UX YCIOBHBIE 0003Ha4YeHus: Temreparypa (i, T), BHyTpeHHsIst SJHeprus
(VU), xommyectBo Terutotsl (Q), yAenbHas TEMIOEMKOCTh (C), yAeNbHAs TEIIOTa CrOpaHust
tTorumBa ((), yaenbHas TeluioTa IUiaBieHus (L), yaenpHas TeruioTra napooOpasoBanusi (L),
a0bCOJIFOTHAST BIaXXHOCTh BO3IyXa (p), OTHOCHUTEbHAS BIAXHOCTh BO3dyxa (@), naBieHue (),
00weM (V); eIMHHIIBI STHX BETUYHH,

¢ pu3uueckue NpudOPbl: TEPMOMETP, KAJIOPUMETP, TUTPOMETP;

® TOPS/I0K pa3MEPOB U MACChl MOJIEKYII, YACIIa MOJIEKYJ B €IUHHIIE 00BEMa,

® METOAbl M3YyueHHs (PU3MUECKUX SBJICHUN: HaONIOJIEHHE, TUIIOTE3a, SKCIEPUMEHT, TeOpHus,
MO/IeIUPOBAHHE;

® OCHOBHBIE YACTH JTIOOOTO TEIIIOBOTO IBUTATEIS;



e 3HaueHus KIIJ| nBuraresns BHyTpEHHETO CrOpaHusl U IapOBOW TYpOUHBI.

Hcnonvzosamy. IIpru ONMCaHuUn SIBJICHUI TIOHSTHS: CHUCTEMA, COCTOAHUC CUCTCMBI, IMapaMCTPhI
COCTOAHHA CUCTCMBI.

Bocnpouzeooums. WMCTOpUYECKHE CBEICHUS O PAa3BUTHM B3IJISAOB HAa CTPOCHHE BEIIECTBA;
OTIpe/ieNIeHus] IOHATHI: MOJIEKyJa, aToM, Auhdy3usi, TEIUIOBOE IBIKEHIE, TEIUIOBOE PABHOBECHE,
BHYTPEHHSSl DHEPI'Usl, TEIUIONepeiadya, TEeIUIONPOBOJIHOCTb, KOHBEKLUS, KOJUYECTBO TEILIOTHI,
yZeIbHas TEIIOEMKOCTh, YAEIbHAs TEIIOTa CrOPAHUS TOIUIMBA, IUIABJICHUE U KPUCTAJLIIM3ALMS,
TeMreparypa IiaBjieHus: (KpUCTAIUIU3AINK), YACIbHAs TEIJIOTa TUIaBiICHUs (KpUCTAIU3AIUN),
napooOpazoBaHHe, HCIApPEHUE, KUIIEHHE, KOHJCHCAIN, TeMIIepaTypa KUIeHus (KOHACHCAINHN),
ylIenbHas TemyioTa mapooOpa3oBaHus (KOHAEHCAIMM), HACHIIEHHBIA Map, aOcooTHAs
BJIQXKHOCTh BO3/yXa, OTHOCUTENbHASI BIaXHOCTh BO3[yXa, TOUYKA POCHI, TEIUIOBOM JIBUraTelb,
KIIJI TenmoBoro aABuratens;

® OCHOBHBIE MTOJIOKEHUSI MOJIEKYIISIPHO-KHHETUYECKOW TEOPUU CTPOEHUS BEILIECTBA;

e hopMynbl A pacueTa: KOJMYECTBAa TEIUIOThl, HEOOXOJMMOTO JUIsl HarpeBaHus WU
BBIJICIISIOLIETOCS MPU OXJIAXKAECHUHN TeJa; KOJUYECTBA TEIUIOTHI, BHIJCISAIONIEroCs IpU CrOpaHuU
TOIUIMBA; KOJIMYECTBA TEIJIOThI, HEOOXOJUMOTO JUIsl TUIaBJIEeHUS (KpUCTAIIIN3AIMK); KOJIMYECTBA
TEIIOThI, HEOOXOAUMOro IjIsi MapooOpazoBaHus (KOHAEHCAIMHU); OTHOCHTEIbHOW BIIAXKHOCTU
BO3/yXa; JMHEUHOTro pacmupenus TBepapix Tei; KII/ TenoBoro npurarens;

¢ hopMyIUpOBKY U (hopMyIly IEPBOTO 3aKOHA TEPMOIUHAMUKH;

e rpauKM 3aBUCUMOCTH TEMIIEPATYyphl BELIECTBA OT BPEMEHU NPU HAarpeBaHUM (OXJIAXIAECHUN),
IJIaBJICHUU (KPUCTAJUIU3AIMH ), KUTIEHUH (KOHACHCAIUH ).

Onucvlieamy:

e sBiieHue MU Py3un;

® XapakTep JBUKECHMS MOJIEKYI ra30B, )KUJIKOCTEN U TBEPIBIX TE;

® B3aMMO/ICIICTBHE MOJIEKYJI BEILIECTBA;

e SIBJICHHE CMAUMBAaHUs U KaIWJUISIPHBIE SIBJICHNUS,

® CTPOCHME 1 CBOMCTBA Ia30B, )KUJIKOCTEHN U TBEPABIX TEN;

® OTBITHI, WILTIOCTPUPYIOILIUE: U3MEHEHNE BHYTPEHHE! SJHEPruu Tella MPU COBEPIICHUU PadOThI;
SIBJICHUS] TEIUIONPOBOJHOCTH, KOHBEKLWH, U3IyYEHUS; ONBITHI, ITO3BOJIAIOIINE BBECTU MOHSATHE
YAEIBbHOU TEMJIOEMKOCTH, YCTAHOBUTD 3aKOHBI UJEAJIBHOTO Ia3a;

¢ HaOJI0JaeMble SIBJIICHUS IIPEBPAIllCHHU s BEIIECTBA U3 0THOTO arperaTHOro COCTOSIHUSA B JIPYTOg€;

® YCTPOWCTBO JABUraTelisi BHYTPEHHETO CrOpaHUs U MapOBOM TYpOHHBI.

Paznuuamy:

® CrI0COOBI TEIUIONEPEIaUH.

II YPOBEHDL

Haszvieamy:

¢ (DU3MUYECKYIO BEIMUUHY U €€ YCIIOBHOE 0003HAUCHUE: TelViHepaTypHHﬁ K03hUIUEHT 00bEMHOTO

pacipeHus (0); ©AMHULLYY 3TOM BeIMuuHbl: rpay  winK

Bocnpouzeooumy:

® IpUMEPBI, TO3BOJISIOLINE OLIEHUTD pa3Mepbl MOJIEKYJI M YHCIIO MOJIEKYIT B €IMHUIIE 00beMa; HJIEI0
onsITa [lITepHa;

® OIIpE/EICHUs TIOHATHM: TEPMOJAMHAMMYECKAs: CHUCTEMA, COCTOSIHUE CHUCTEMBI, IapamMeTpbl
COCTOSIHUS, a0COMIOTHAsA (TepMOAMHAMHUECKast) TeMIlepaTypa, aOCOMIOTHBIN HY/Ib TeMIepaTyp;
® [IOHATHE JUHAMUYECKOIO PAaBHOBECUS MEXKY KUIKOCTBIO U €€ ITapOM.

Onucvieamy.

e CrI0cOOBI U3MEPEHUS MACChl M pa3MepoB MoJIeKyll; onbIT LlITepHa;

e [IpUHLUII TOCTpoeHus mkan Papenreiira u Peomropa.

Ha ypoene nonumanus

I YPOBEHb

IIpusooums npumepeoi:

® SIBJICHUM, MOATBEPKIAAIOLIUX, YTO: TEJIa COCTOAT U3 YACTHL], MEXKAY KOTOPBIMHU CYLLIECTBYIOT
MIPOMEKYTKH; MOJIEKYJIBI HAaXOIATCA B HENPEPBIBHOM XAOTHYECKOM JIBJKCHHMM; MOJIEKYJIbI
B3aMMO/ICHCTBYIOT MEXKTy COOOIA;



® SBJICHUI, B KOTOPBIX HAOIIOIAeTCS CMAaUMBaHUE M HECMAuNBaHUE,

® 3MEHEHHUs BHYTPEHHEH SHEPIUH Tela: IMPU COBEPIICHUU pabOTHI, yTeM TEIUIONepeaayH;

® TEIJIONPOBOAHOCTH, KOHBEKIIUH, U3ITy4YEHUs B IPUPOJIE U B OBITY;

® arperaTHbIX [IPEBPALLCHUM BEIIECTBA;

® OIBITOB, IO3BOJIAIOIIMX YCTAaHOBUTH JJIsl ra3a JAHHOM Macchl 3aBUCHUMOCTH: JIAaBJIEHUS OT
o0beMa IpU MOCTOSHHOW TeMIeparype, oobeMa OT TeMIepaTypbl IPU MOCTOSIHHOM JIaBJICHUH,
JABJICHUS OT TEMIIEPATYPbI IIPU IOCTOSTHHOM 00bEME;

® TEIUIOBOTO PACIIMPEHUS TBEPIBIX TEJI M KU JIKOCTEH, HaOJII0JaeMOT0 B IPUPO/JIE U TEXHUKE.
Obvsacuame.

® pe3yibTaThl OIBITOB, JIOKa3bIBAIOLIUX, YTO: TEJa COCTOAT M3 YACTHUIL, MEXAY KOTOPBIMU
CYLIECTBYIOT IPOMEXKYTKH; MOJIEKYJIbl HAXOAATCS B HEIPEPHIBHOM XaOTUYECKOM JABM)KEHUU
(6poyHOBCKOE BUXKEeHUE, 1D Py3us);

e OpPOYHOBCKOE JABMKEHUE U JUPPY3HIO0;

® 3aBHCUMOCTH: CKOPOCTH JU(PQY3UH OT TemIepaTypbl BellecTBa U CKOpocTH uddysuu oT
arperaTHoOro COCTOSIHMSI BEILIECTBA, CBOWCTB TBEP/IbIX TEJI, )KUKOCTEH M Ta30B OT UX CTPOCHHUSI;

® SIBJICHUS] CMAYMBAHUS UKAMTUJUTSIPHOCTH;

® 0COOEHHOCTh TEMIEPATYPHI KaK MapaMeTpa COCTOSIHUS CUCTEMBI;

® HEJIOCTaTKU TeMIlepaTypHBIX KA,

® IIPUHITAIT TIOCTpoeHUs1 ImKanbl Llenbcuss w  aOCOMOTHOW (TEPMOAMHAMUYECKOMN) IIIKAJIBI
TeMIIeparyp;

® MEXaHU3M TEIJIONPOBOIHOCTH U KOHBEKIINH;

e (Gu3MYECKUN CMBICI TOHATHUN: KOJMYECTBO TEIUIOTHI, yJeNbHas TEIMIOEMKOCTh BEIECTBa,
yAenpHas TEIUIOTa CropaHus TOIUIMBA; yJeNbHas TeIioTa IIaBieHUus (KpUCTAJIM3AIUN),
yaAeNbHAas TEII0Ta mapooOpa3oBaHus (KOHICHCAIINH ),

® IPUYUHY TOTO, YTO: NMPHU CMEIIMBAHUU TOpsiYed M XOJOJHON BOJBI KOJIMYECTBO TEIUIOTHI,
OTJAaHHOE TOopsiYel BOJOM, HE PAaBHO KOJWUYECTBY TEIUIOTHI, MOJYYEHHOMY XOJIOJTHOW BOJIOW;
KOJIMYECTBO TEIUIOTHI, BbIAEIHUBILEECS IPU CTOPAHUU TOILJIMBA, HE PAaBHO KOJIMYECTBY TEIUIOTHI,
MOJIy4€HHOMY IPY 3TOM HarPEBAEMbIM TEJIOM;

e rpadMKl 3aBUCHUMOCTH TEMIEpaTypbl BEIIECTBA OT BpPEMEHHM NPU €ro IUIABJICHUH,
KpUCTAIIM3AlMHU, KUTICHUH U KOHACHCAIIUU;

® ra30BbI€ 3aKOHBI HA OCHOBE MOJICKYJISIPHO-KUHETHYECKOI TEOPUH CTPOCHUS BELIIECTBA;

® [IPUHIINI pabOThI JBUTATENS] BHYTPEHHETO CTOPaHUs ¥ TApOBOU TypOUHBI.

ObvscHambs  Ha OCHOGe MOJIEKYIAPHO-KUHEMUYECKOl mMeopuu  CMmpoeHus eeujecmsea U
9Hep2emu4ecKuUx npeocmagieHull.

® IIPOIIECCHI: IUIABJIEHUS M OTBEPJEBaHUS KPHUCTAJUIMYECKUX TeJ, IUIABJICHUS M OTBEpJIeBaHUs
amop(HBIX TeJ, TapooOpa3oBaHusl, UCTIAPEHUs, KUIICHUS U KOHACHCAIINU;

® TIOHIKEHUE TEMITePaTypPhI )KUIKOCTHU IIPU UCTIAPEHUU.

O0vscHAMb HA OCHOBE MONEKYIAPHO-KUHEMUYeCKOU meopul. Cmpoenusl 8euecmada.

® 3aBHCHMOCTh CKOPOCTH HCIIApEHHs KHJIKOCTH OT €€ TeMIIepaTypbl, OT poja >KUIKOCTH, OT
JIBUKEHHS BO3LyXa HaJl TOBEPXHOCTHIO KHUAKOCTH;

¢ 00pa3oBaHUE HACHIIIEHHOTO Mapa B 3aKPBITOM COCYE, 3aBUCIMOCTb JaBIIEHUSI HACHIIIICHHOTO
rapa oT TEMIIepaTyphl.

Hoxa3zvieamo.

e yTO Tejda 00JalaloT BHYTPEHHEH SHEpruei; BHYTPEHHSISI DHEPTHsl 3aBUCHUT OT TeMIIepaTyphl U
MaccChl T€Ja, & TAKXKE OT €r0 arperaTHOro COCTOSIHUS U HE 3aBUCHUT OT JIBU)KEHHUSI TeJla KaK LeJIOr0 U
OT €ro B3aUMOICUCTBUS C IPYTUMHU TEIAMHU.

Ilonumame:

® TPaHUIIBI IPUMEHUMOCTH T'a30BbIX 3aKOHOB;

® [I0YEMY U KaK YUYUTHIBAIOT TEIJIOBOE PACIIUPEHUE B TEXHUKE;

® HEOOXOIMMOCTh HATMYUS XOJOAWILHUKA B TEIJIOBOM JIBUTATEIIE;

e 3asucuMocTh KIIJI TernnoBoro ABUraresns oT TeMIepaTypbl HarpeBaTelis U X0J0UIbHHKA.

II YPOBEHb

Obvacuame.

® OTJINYME CpPEAHEW CKOPOCTH TEIUIOBOTO [JBIDKEHMSI MOJIEKYI OT CpeAHEH CKOpOCTH



MEXaHUYECKOTO JBM)KEHHUS TENA;

e pesynbTarsl onslTalllTepHa;

® 3aBHCHMOCTH BBICOTBHI MOJbEMA >KMJIKOCTH B KaOWLISPE OT €€ IUIOTHOCTU M OT JuaMmerpa
Kaluuisipa, TEMIEpPaTypbl KUIEHUS OT JAABJICHUS, OTHOCUTEIBHOM BIJIAXHOCTU BO3JyXa OT
TEMIIEpaTyphI;

® CBSI3b M@Ky CpPEIHEH KMHETHUYECKOH SHEPrueil TEIIOBOro IBMKEHUS MOJIEKYIT U aOCOTIOTHOM
TEMIIEPATYpPOU;

¢ (pU3NIECKUI CMBICIT A0COIOTHOTO HYIIS TEMIIEPATYPHI.

Ilonumame:

® YTO [JIABJICHUE U KPUCTAIIN3ALUS, UCTIAPEHUE U KOHJEHCALIUSI — IPOTUBOIIOJIOKHbBIE IIPOLECCHI,
IIPOUCXOISIIHNE OTHOBPEMEHHO;

® CMBICII IOHATHI: TeMIepaTypHbI KO3 GUIMEHT paciinperus (00beMHOT0 UIIMHEWHOTO);

® IPUYUHY pa3INyus TEIJIOBOTO PACIIUPEHNS MOHOKPUCTAIUIOB U TOJIMKPUCTAIIIOB.

Buvisooumy:

e (hopMyiy pabOThI Ta3a B TEpPMOIMHAMUKE.

Ha ypoeéne npumenenuss 6 mMunuuHblx CUmyayusix

I YPOBEHb

Ymems:

® U3MEpPATH TEMIIEPATYPY U BbIpaxkaTh €€ 3HaueHue B Tpaxycax Llenbcus;

e 000011aTh HA SMIUPUYECKOM YPOBHE pe3yibTaThl HAOIIOJAEMbIX IKCIEPUMEHTOB U CTPOUTH
WHYKTUBHbIE BBIBO/IBI;

® [IEPEBOIUTH 3HaUCHHE TEMIIepaTyphl U3 rpaaycoB Llenbcust B KeIbBUHBI HOOPATHO;

® 110JIb30BaTHCS TEPMOMETPOM;

® DKCIIEPAMEHTATIBHO M3MEPATh: KOJIMYECTBO TEIUIOTHI, IOJYYCHHOE WA OTAAHHOE TEIIOM,
YIENBHYIO TEIJIOEMKOCTD BEILIECTBA;

® CTPOUTH IpaUK 3aBUCUMOCTH TEMIIEPATYpHI Tella OT BPEMEHHU IIPU HArpeBaHWH, IJIaBICHHUM,
KUIIEHUH, KOHJCHCAIMM, KPUCTAJUIM3ALUM, OXJIAXKICHUM; HAXOOUTh IO TrpaduKy 3Ha4YeHUs
BEJIMYUH U BBITIOIHATH HEOOXOIUMBIE PACUETHI;

® OIpENeNIATh M0 3HAYCHUIO a0COIIOTHOM BJIAXKHOCTH BO3/YyXa, BBIMAJET JIU pOCa TP MOHUKEHUN
TEMIIEPATYPHI 10 OIPEACTICHHOIO 3HAUYCHUS;

® CTPOWTH M YUTATh I'paduKku u3zorporeccoB Bkoopaunarax p, V; V, Tup, T.

Ilpumenamy:

® 3HAHMS MOJICKYJSIPHO-KUHETUYECKON TEOpUU CTPOEHUS BEIIECTBA K OOBACHEHMIO IMOHSTHSA
BHYTPEHHEH SHEPIUH;

e popMynbl s pacueTa: KOJUYECTBA TEIMJIOThI, MOJYYEHHOTO TEJIOM IIpU HarpeBaHUM HU
OTZIAaHHOTO IIPU OXJIAXKJIEHUU; KOJMYECTBA TEIUIOTHI, BBIACIAIOLIETOCSA IPU CTOPAHUU TOILIUBA;
KOJIMYECTBA  TEIUIOTHI, IOJIYYEHHOIO TEJIOM IpU IUIABJICHMM WIA OTJAHHOIO IIpH
KPUCTAJIIM3aLMH; KOJIMYECTBA TEIJIOTHI, IOJIy4EHHOTO TEJIOM IIPU KUIIEHUU WM OTAAHHOIO NpU
KOHJICHCAIIMH; OTHOCHTEIbHOM BIAXHOCTH BO3/AyXa; (OpPMYsbl ra3oBbIX 3aKOHOB K PELICHHIO
3az1ad.

II YPOBeHb

Ymemy:

® BEIUHCIATh TOIPEIIHOCTh KOCBEHHBIX M3MEPEHMM Ha NpUMEPE H3MEPEHUs YIEIbHOU
TEIJIOEMKOCTH BEIIECTBA.

Ilpumenamy:

® TI0JTy4eHHbIE 3HAHUsI K OOBSICHEHHUIO SIBJICHUH, HAOII0aeMbIX B IPUPOJIE U B OBITY;

¢ ¢popmyny paboThI ra3a B TEpPMOIMHAMUKE K PEIICHUIO TPEHUPOBOYHBIX 33/1a4;

® IEPBBII 3aKOH TEPMOAMHAMHUKHY K PELICHUIO 3aa4.

Ha ypoene npumenenusi 6 HeCmManOapmmnblx CUMYAYUAX

I ypoBenn

Obobwame.

® T10JIy4YEHHBIE ITPU U3YYEHUH TEMBbI 3HaHUSI, IPEJICTABIISITh UX B CTPYKTYPUPOBAHHOM BH/IE;

® 3HAHM O CIIOCOOAaX U3MEHEHUs BHYTPEHHEW 3HEPTruu W BUJAX TEIUIONepeiaun; 00 arperaTHbIX
NpEBpAIllEHUsIX BeIIeCTBA M MEXaHM3ME UX TMPOTEKaHHs; 00 YAEIbHBIX BEIUYHMHAX,



XapaKTePU3YIOIIMX arperatHbie MpEeBpalleHus BemecTBa (yAeNbHAs TEIUIOTa IUIABJICHUS,
yaelbHas TemioTa MapooOpa3oBaHUs); O ra30BBIX 3aKOHAX; O TEIUIOBOM PACHIMPEHHUHU Ta3oB,
KUJKOCTEH U TBEPJBIX TEI; O TPAHUIIAX IPUMEHUMOCTH (PU3NICCKUX 3aKOHOB, POJTH (PUINICCKOM
TEOPHH.
Ymemo:
® BEITIONHSATH: IKCIICPUMEHTAIBHBIE HCCIEAOBAaHUs, YKa3aHHBIC B 3aJaHUAX K maparpadam U B
paboueii Terpamu (siBneHue mudQy3nun, 3aBUCUMOCTh CKOPOCTH TU((GY3UH OT TeMIepaTyphl,
B3aMMOJICHCTBUE MOJICKYJI, CMaYMBaHWE, KalWUIAPHBIC SBICHUS), JKCICPUMEHTAIBHOC
MCCIIeIOBAaHHUE MTPH UCTIOIH30BAHUH YAaCTUYHO-TIONCKOBOTO METOA;
® YYUTHIBATH SIBJICHHUS TEILIOMPOBOJHOCTH, KOHBEKIIMM W W3IYUYCHUS TMPH PEIICHHH MPOCTHIX
OBITOBBIX TMpoOsiieM (COXpaHEHHE Tella WM XOJIOJd, YMEHBIICHHE WM YCUJICHUE
KOHBEKITHOHHBIX IMOTOKOB, YBEIWYCHHE OTPAKATEIHHOW HIIM MMOMIOMATEILHOW CIOCOOHOCTH
MTOBEPXHOCTEN).
Cpasnusamo:
® CII0COOBI U3MEHEHUS BHYTPCHHEH YHEPTUH, BUJIBI TEILIOTIEPEIaYH;
® YIACNBHYIO TEIUIOTY IUIaBJIEHUS (KPUCTALTM3AIMHA) U YACTbHYIO TEIUIOTY MapooOpa3oBaHUs
(koHaeHCcaIMMn) 1o Tpag UKy 3aBUCUMOCTH TEMIIEPATYPhl Pa3HBIX BEIIECTB OT BPEMEHH,
® TIPOIECCHI UCTIAPCHHMSI i KUTICHHS;
® 110 rpaduKaM MPOIECCOB M3MEHEHHUS COCTOSIHHS WACATHHOTO ra3a HEM3MCHHBIE TMapaMeTphl
COCTOSTHUS TIPH JBYX H3MEHSIONIUXCS ITapamMmeTpax.
II ypoBeHnsb
Ymems:
. BBITIOJTHATH HCCIICIOBAHUS ITPH ITPOBEACHHUH JTAOOPATOPHBIX padoT.

DJIeKTPOMArHUTHBIE SIBJICHHS
Ha ypoBHe 3anmoMuHaHUs
I YPOBEHb
Has3zvieamy:
e pu3MyeCKMe BEIMYUHBI W HMX YCIOBHbIE OOO3HAYEHUs: JeKTpuyeckuid 3apsia  ((),
HaIpsHDKEHHOCTH dj1ekTpuyeckoro mojs (E), cuma toka (1), anexrpudeckoe Hanpspkenue (U),
conpotuB- jieHue nmpoBoaHuKa (R), yaenbHoe conporuiieHue (p), MarauTHas uHaykuus (B),
MarHuTHeli 1MoToK (®), MHAYKTHBHOCTH mpoBogHuka (L), snekrpuyeckas emkocth (C),
koaddunuent tpanchopmanuu (K), pokycnoe paccrossuue aun3bl (F), onTHYECKas CUIa JIHH3bI
(D); enMHUIIBI STHX BEIUYHH;
® TIOHATHS: TOJIOKUTEIBHBI W OTPULIATEIFHBIA JJIEKTPUYECKUI 3apsiji, 3JEKTPOH, IMPOTOH,
HEHTPOH, UCTOYHUK TOKA, NIEKTPUYECKasi IEMb, JNEHCTBHS IJIEKTPHUUECKOTO TOKa (TEIJIOBOE,
XUMHUYECKOE, MAaTHUTHOE);
e pu3uveckue NMpuOOPHl U YCTPOMCTBA: JIEKTPOCKOIL, 3JICKTPOMETP, MEKTpohopHasi MalluHa,
UCTOYHHUKH TOKa, TrajlbBaHOMETP, aMIIEPMETpP, BOJIBTMETP, PEOCTAT, BATTMETP, JICKTPOMATHHT,
ANIEKTPOJBUTaTelIb, TEHEPAaTOp TMOCTOSIHHOTO TOKAa, TEHEpaTop IEPEMEHHOTO0  TOKa,
TpaHnchopmaTop;
® CCTECTBCHHBIC U UICKYCCTBCHHBIC HCTOYHHUKH CBETA,
® OCHOBHBIE TOYKH U JIMHUU JIMH3HI,
® ONTUYECKHUE MPUOOPHI: 3epKalo, INH3A, PoToAMapar, IpOEKIIMOHHBIN anmnapar, JIyla, 0YKY;
® HEJOCTATKU 3pEHHS: OTM30PYKOCTh U TATbHO30PKOCTb.
Bocnpouzeooumy:
e OTpe/eNieHUs] TIOHATHI: DIEKTPUUYECKOE B3aUMOJICHCTBUE, INEKTPU3ALUS Tell, MPOBOJIHUKUA U
TUDTIEKTPUKH, TIOJOXKUTENBHBI U OTPUIATENFHBIA HOH, 3JIEKTPHUYECKOE MOJIe, AIIEKTPUIeCcKast
CHWJIa, HAIMPSKEHHOCTh JJIEKTPUUYECKOTO TOJISA, JIMHUU HAIMPSIKEHHOCTH AJIEKTPUYECKOTO MO,
AIIEKTPUYECKUI TOK, aHOJ, KaToJl, CHUjla TOKa, HANpsDKEHHE, COMPOTHUBIICHHE, YIACIBHOE
COMPOTHBIIEHUE, TOCIEAOBATENbHOE M TapalieIbHOE COCJMHEHHE MPOBOJHUKOB, padoTa H
MOIIIHOCTb JEKTPUIECKOTO TOKA, TMHUM MarHUTHOW MHIYKIIUU, OJHOPOJHOE MarHUTHOE MOJIe,
AIIEKTPOMArHUTHAST WHIYKIUS, WUHIYKIIMOHHBIM TOK, CAMOMHIYKIIMS, DJIEKTpUYECKas €MKOCTb
KOHJICHCATOpa,  DJIEKTPOMArHUTHBIE  KOJIEOaHWsS, TEPEMEHHBIA  DIEKTPUYECKHA  TOK,
ANIEKTPOMArHUTHBIEC BOJTHBL, 3JIEKTPOMArHUTHOE I0JIe, HCTOYHUK CBETa, CBETOBOM My4OK, CBETOBOU
Jy4, TOYCYHBIA UICTOYHHK CBETa, MHUMOE N300pakeHre, PEICIbHBIN YToJl OJHOTO BHYTPEHHETO



OTPKEHHUS, JHMH3a, AKKOMOJAIMs IJ1a3a, YroJl 3pEHHUs, PACCTOSHHE HAWIYYILIEerOo 3pEHHUs,
YBEIMYEHHE JIYIIBI, TUCTICPCHUS,;

e OIpeJiesIeHUe MOICIH UIeaIbHBIN KoJIeOaTeNbHbIA KOHTYP;

¢ (hOpMyIIBI: CHITBI TOKA, HAMIPSHKCHHSI U CONIPOTHBIICHUS IPH MOCIICA0BATEILHOM U ITAPAILICITIBHOM
COCIMHEHUH IMPOBOJHUKOB, COMPOTUBIICHUS] MPOBOJHUKA (Yepe3 yleIbHOE COIMPOTHBIICHUE,
JUIMHY Y TUIOIIaJb MOMEPEYHOTO CEYEHUs MPOBOJAHMKA); PAOOTHI M MOIIHOCTU JIEKTPUUYECKOTO
TOKa, MOJYJs BEKTOpAa MAarHUTHOM WHAYKIMH, CHJIbI AMIlepa, MAarHUTHOTO TIOTOKa,
WHAYKTUBHOCTH MPOBOJHUKA, EMKOCTH KOHJICHCATOPA, MIEPUOAa SJICKTPOMArHUTHBIX KOJICOaHMH,
koa(duimenTa TpaHchopMaIiu, UTHHBI JIEKTPOMArHUTHBIX BOJTH, ONTHYECKOW CHITBI TNH3HI,

® 3aKOHBI: 3aKOH COXPaHEHUSI AJICKTPUUYECKOTO 3apsi/ia, 3aK0OH

e OMa g ydactka uenu, 3akoH [[xoyns - JleHma, 3aKkoH NpsSMOJIMHEWHOTO PacipoCTpaHEHUs
CBETa, 3aKOH OTPaXKEHUS CBETA, 3aKOH MPETIOMIICHUS CBETA,

e ripaBuJIO JIeHma;

® [IPUHIINUIT 0OPATUMOCTHU CBETOBBIX JIyUeH.

Pacnosnasamy:

® SCTECTBEHHBIE U UCKYCCTBEHHBIE HCTOYHUKH CBETA;

® JIy4U MAJArOIIUH, OTPAXXEHHBIH, MPEJOMIICHHBIHN; YIJIbl aJICHUS, OTPKECHHUS, TPEIIOMIICHUS;

e 3epKasibHOE U (PP y3HOE OTpaKEHNUE;

® CJIO’KEHHE IIBETOB M CMEIIEHUE KPACOK.

Onucwvieamy:

® HaOMIOaeMbI€ DJICKTPUYECKHUE B3aMMOJCUCTBUS TEJ, DJIEKTPU3AIUIO Tel, JCUCTBUS
ANEKTPUYECKOTO TOKA, B3aWMOJCHCTBHUS: TOCTOSHHBIX MAarHWUTOB, IPOBOJHHKOB C TOKOM,
MarHuTOB U MMPOBOJHUKOB C TOKOM;

® MOJIEJIM CTPOEHUS TPOCTEUILINX aTOMOB;

¢ (hyH1aMeHTalIbHbIE (U3UYECKUE OIBITHI: OIBIT DpcTeaa, onbIT AMmnepa, onbiThl Dapanes;

® 3aBHMCHUMOCTH EMKOCTH KOH/IEHCATOPAOT IUTOIIA/IA ITTACTUH, PACCTOSIHUS MEXYy HUMH U HATNYUS
B KOH/ICHCATOPE JUAIICKTPUKA;

® 0COOEHHOCTH M300pakeHUs MTpeIMEeTa B INIOCKOM 3epKalie U BJIUH3E;

® CTPOEHME IJ1a3a U €0 ONITHYECKYIO CUCTEMY;

® METO/Ibl U3MEPEHUS CKOPOCTH CBETA;

® OTIBITHI IO HAOTIOICHHUIO SIBJICHUI TUCTIEpCU U, UHTephEepeHLIUU U TUPAKIIIH CBETA,

® [IKaJy JE€KTPOMArHUTHBIX BOJIH.

II YPOBEHL

Haszvieamy:

® OCHOBHBIE TOYKH M JMHHUHM BOTHYTOTO 3€pKaja: IMOJIIOC, ONTHYECKUN LEHTP, INIaBHBIN (OKYC,
paaunyc, raaBHasi ONTUYECKAs! OCh;

® yCIIOBHSI IPUMEHUMOCTH 3aKOHA MPSAMOJIMHEHHOTO PaCIPOCTPAHEHHUS CBETA.

Bocnpouzeooumy.

e ompe/eNieHUsT TOHATHA W (U3MYECKUX BENUYUH: TOYECYHBIM 3apsll, AaMIUIMTYyJHOE U
NEUCTBYIOLIEE 3HAUYCHUS HANPSIKEHUS W CUJIbl IIEPEMEHHOIO TOKAa, YBEIMYEHHE BOTHYTOI'O
3epKaJia, yBeIMUEHUE JTUH3bI;

e 3aKk0H KynoHa;

¢ (hopMyIy JIUH3HIL.

Onucwvieamy.

® 0COOCHHOCTH N300paKeHUS B BOTHYTOM 3€pKaJie;

® CBOICTBA 3JIEKTPOMArHUTHBIX BOJIH.

Ha ypoBHe moHuMaHus

I YPOBeHb

ObvscHamy.

e (u3MUECKUE SIBICHUS: B3aMMOJCHCTBHE HAMICKTPU30BAHHBIX TN, SBICHUE JIICKTPU3AINH,
B3aMMO/ICIICTBHE MOCTOSIHHBIX MarHUTOB, MPOBOJHUKOB C TOKOM, MarHUTOB U MPOBOJAHUKOB C
TOKOM, DJEKTPOMAarHUTHAs WHAYKIUS, CaMOMHIYKIUS, OOpa3oBaHWE TEHH | IOJYTCHH,
COJIHEUHBIE U JIYyHHBIE 3aTMEHHS;

® MOJIEJIA: CTPOEHUS IPOCTENIIMX AaTOMOB, TUHUN HAIIPSPKEHHOCTH 3JIEKTPUUYECKUX MOJIEH;



® CMBICJI OHSTUIM: MAarHUTHOE TI0JIE, IMHUM MAarHUTHOW WHIYKIINH;

® IPUHIUIT JICUCTBUSA M YCTPOWCTBO: DJIEKTPOCKOINA, 3JIEKTPOMETPA, BJIEKTPOJIBHUIaTENIs,
reHepaTopa MOCTOSHHOTO TOKa, TeHepaTopa NePeMEHHOro TOKa, TpaHchopMaTopa, IETEKTOPHOTO
paauoNpUEeMHUKA; IPUHLUI EPEAAUN IICKTPUUECKON IHEPTUU;

® JIIEKTPUIECKHE 0COOCHHOCTH ITPOBOJHUKOB H JUDJICKTPHKOB;

® [IPUPOAY BIEKTPUUECKOTO 3apsiia, IEKTPUUECKOTO TOKA B METAIUIAX;

® yCJIOBUS CYyLIECTBOBAHUS AJIEKTPUUECKOTO TOKA;

® SBJIICHUS, WUIIOCTPUPYIOIIHE JCHCTBUA DJIEKTPUUECKOT0 TOKa (TEMJIOBOE, MAarHUTHOE,
XUMHYECKOE);

® [10CJIEIOBATENIBHOE U MapaJuIeIbHOE COECIMHEHUE MPOBOJHUKOB;

e rpadMKi 3aBUCHMOCTH: CHJIBI TOKa OT HANpPsHKEHHS] Ha KOHIAX MPOBOJHHMKA, CHJIBI TOKA OT
COITPOTHUBIICHHS ITPOBOIHHKA;

® MEXaHU3M HAarpeBaHUs METAUIMYECKOTO TMPOBOJHUKA TMpPU MPOXOXKACHUU MO HEMY
AIEKTPUYECKOTO TOKA;

® [IPOIIECC BO3HMKHOBEHUS U CYIIECTBOBAHUS DJICKTPOMArHUTHBIX KOJICOAHUW B KOHTYPE,
MpEBpAIeHUs] SHEPTUH B KOJEOATEIbHOM KOHTYpe, IIpoliecc 00pa3oBaHusl U paclpoCTPaHECHUS
3JIEKTPOMArHUTHBIX BOJIH, U3JTy4€HHE U PUEM AJIEKTPOMATHUTHBIX BOJIH;

® XOJI JIyde B Ipu3Me, (oToarmapare u MPOSKIIMOHHOM aIllapaTe u UX YCTPOUCTRBO;

® ONTHUYECKYIO CUCTEMYIJ1a3a;

® 3aBHCHMOCTB Pa3MepOB U300PKEHHUS OT yIJia 3pEeHNS,

® IIPUYMHBI OIM30PYKOCTH U JAITBHO30PKOCTH U POJIb OYKOB B UX KOPPEKITUH;

® YBEJIMYCHHUE yIiia 3pEHUS C MOMOILBIO JTYTIbI;

® [IPOUCXOXKACHUE PAYTH.

Tonumame:

® CyIIECTBOBAHUE B IPUPOE MPOTHUBOIOJIOKHBIX JIEKTPUUECKUX 3aPSAT0B;

® TUCKPETHOCTh AJIEKTPUUYECKOTO 3apsi/a;

® CMBICTT 3aKOHA COXpAHEHUS SJIEKTPUUECKOTO 3apsia, ero GyHIaMeHTaIbHbBIN XapaKkTep;

® 00BEKTUBHOCTH CYILIECTBOBAHUS AJIEKTPUUECKOTO T0JIsl, MATHUTHOTO TOJIS;

® BCKTOPHBIN XapaKTep HAMPSHKEHHOCTH aekTpudeckoro mostst (E);

® [IpEBpaIlCHUE BHYTPEHHEN SHEPTUH B SJIEKTPUUYECKYIO B ICTOUYHUKAX TOKA;

® [IPUPOLY XUMHUYECKOTO IEHCTBUS JIEKTPUUECKOIO TOKA;

e Gpu3MUYECKUN  CMBICT  DJEKTPUYECKOTO  COMPOTUBJICHHMS MPOBOJHUKA U  YACIBHOTO
CONIPOTHBIICHHUS;

® CrI0co0 MOAKIIOUEHHUsI aMIIEPMETPa U BOJIbTMETPA B DJIEKTPHUUECKYIO LIETIb;

® B3aMMOCBSI3b MArHUTHOTO TOJIS U AJIEKTPUUECKOTO TOKA;

® MO/JICJIbHBIN XapaKTep JIMHUI MarHUTHOW UHIYKIIUH;

® CMBICJI TUIIOTE3bl AMIIEpa O B3aMMOCBSI3U MArHUTHOTO MOJISL U JABMXKYIIUXCS 3IEKTPUUYECKUX
3apsJI0B;

® pa3HUILY MEXy €CTECTBEHHbIMU U UCKYCCTBEHHBIMU UCTOYHUKAMU CBETA, CBETOBBIM ITyUYKOM U
CBETOBBIM JIy4OM;

® TOYEUHBII UCTOUYHUK CBETA U CBETOBOM JIyd — HJI€aJIbHbBIE MOJIEIH.

Obochosvisamy.

® JJIEKTPOMAarHUTHYIO IIPUPOLY CBETA.

IIpusooums npumepur.

® 1CII0JIb30BAHUS 3JIEKTPOMArHUTHBIX BOJIH Pa3HbBIX JIMANa30HOB.

II YPOBeHb

ObvscHamy.

® YCTPOWCTBO W paboTy sneMeHTa BoibTa W CyXOro TalbBaHUYECKOTO SJIEMEHTa, MPUHIIUI
paboThI AKKYMYIIATOPA, TPUHIIUIT JEHCTBUS KPYTUIHLHBIX BECOB;

® BO3HUKHOBEHHE 3JIEKTPUUYECKOTO MOJIsI B MPOBOJHUKAX U IUAIEKTPUKAX;

o (hu3MUECKUe IBICHUS: IBJICHHUE MICKTPU3ALIUN Yepe3 BIUSHIE, HIEKTPOCTATUYECKAs 3aI1Ta;

® [IPUHIIUIIBI OCYIIECTBICHUS MOAYIISIIIUU U IETEKTUPOBAHUS PAJUOCUTHAA;

e posib 3kcriepuMenToB ['epua, A. C. TlomoBa u TeopeTmueckux ucciaenoBanuii Makcgesnia B
Pa3BUTHUH YUCHUS 00 3JICKTPOMArHUTHBIX BOJTHAX;



® IPUMEHEHNE BOTHYTOT O 3€pKaJia;

® XOJ1JIy4el B CBETOBOJE.

Ilonumams:

® OTHOCHUTEIILHBIN XapaKTep pe3yIbTaTOB HAOIIOACHUH U SKCIIEPUMEHTOB;

® HKCIIEpUMEHTANIbHBIN XapakTep 3akoHa KyinoHna;

® CYIIECTBOBAaHUE TpaHMIl IPUMEHMMOCTH 3akoHa KyjoHa, 3akoHa NPSIMOJIMHENHOTO
pacnpoCTpaHEHUs CBETA;

® poyib MOJIeNIell B Tporecce (U3MUECKOro IMO3HaHWs (Ha MpUMepe JUHHHA HampsHKEeHHOCTH
AJIEKTPUYECKOTO OISl U MOJIENIEH CTPOEHHS aTOMOB);

® OTJINYME raIbBAHUUECKOTO AJIEMEHTA OT aKKyMYJISTOPA;

® 3aBHCHUMOCTb YHCJIa U300payKEHUH B ABYX 3€pKajlaX OT yriia Mexay HUMU;

® [IPUHIUI yCTPOMCTBA KAJIEHIOCKOIIA.

Ha ypoBHEe mpuUMEHEHUSI B TUTTHYHBIX CUTyallusIX

I ypoBenn

Ymems:

® aHAJIM3UPOBAThH HAOIIOJaEMbIE SIBJICHUS U OOBSCHATH IPUYMHBI X BOSHUKHOBEHUS,

® ONpEENATh HEU3BECTHbIE  BEJIUYMHBI, BXOAAIIME B  (QOpPMYJbl:  HaNpsKEHHOCTU
AIIEKTPUYECKOTO TOJs, MOAYJS BEKTOpa MarHUTHOW WHAYKIUHU, CUJIBI AMIlepa, MarHUTHOTO
MOTOKA, MHAYKTUBHOCTH, Kod(ddumumenta tpanchopmanmu; B 3akoH OMa JUisl ydacTKa Ienu U
3akoH Jlkxoyns—Jlenna; B (GopMynbl MOCIEIOBAaTENbHOIO M MapajyieIbHOIO COEAMHEHUS
MIPOBOJTHUKOB;

® QHAJIM3UPOBATh M CTPOUTH: KAPTUHBI JIMHHUM HANPSDKEHHOCTH AJIEKTPUYECKOTO MOJI, MOAETU
aTOMOB M MOHOB, JINHUN UHYKIIUY MarHUTHOTO MOJIS;

e coOupaTh dNEKTPUUYECKHUE [IETTH;

® 10JIb30BAThCA HM3MEPUTEIbHBIMU MpUOOpaMu sl ONpPENEICHUs CHJIBI TOKa B LENH U
ANEKTPUUECKOTO HAIPSHKEHMSI, PEOCTATOM;

® YEPTUTh CXEMBI AEKTPUUECKUX LIETIEH;

® YUTaTh U CTPOUTH IpadMKu 3aBUCUMOCTH: CHJIbI TOKA OT HANpsKEHUST Ha KOHLIAX MPOBOJIHUKA,
CUJIBI TOKA OT COIPOTHUBIICHUS IPOBOHHKA;

® OIIPE/EIATh HANpPaBJICHUE BEKTOPA MArHUTHOM MHAYKIUU Pa3IMYHBIX MAarHUTHBIX TOJIEH,
CWJIBL, JICMCTBYIOIIEH HA IPOBOAHUK C TOKOM B MAarHUTHOM I10J1€, MUHTYKIIHOHHOTO TOKA;

® CTpOUTH U300pakeHUE IPEeIMETa B INIOCKOM 3epKajie, X0/ JIy4ell B Ipu3Me, X0 JIy4eil B JINH3E,
n300paxkeHue MpeIMETOB, 1aBaeMbIX JTMH30H, X0 Iydel B IpruOopax, BOOPYKAIOUINX I71a3 (OUKH,
nymna);

¢ 1300pakaTh HAa YEPTEIKE CBETOBBIE TYUYKH C TOMOIIHIO CBETOBBIX JTy4€il;

® BHIUUCIIATH ONTUYECKYIO CUITY JIMH3BI [0 U3BECTHOMY (POKYCHOMY PaCcCTOSIHUIO, U HA000POT;

® BBLITNIOJHATH MPOCTHIE OMBITHI MO0 HAOMIOACHWIO AUCIIepCHH, TUGPAKIUN U UHTEephEpeHLUU
CBeTA.

Ipumensame:

¢ (hopMyIIBI TepHO/Ia JIEKTPOMATHUTHBIX KOJICOAHU U JTTHBI 3JIEKTPOMArHUTHBIX BOJIH K PEIICHUIO
KOJINYECTBEHHBIX 3a/1a4;

® 3HAHMS 10 ANEKTPOMArHETU3MY K aHAJIM3y U OOBSICHEHHIO SIBIICHUH MPUPOIbl U TEXHUKU.

II ypoBenb

Ymemy:

® BBLITIOTHATH HAOMIOCHHSI M DKCIIEPUMEHTHI, aHAITM3UPOBATh U OLIEHUBATh UXPE3YyIbTAThI;

® CTPOUTH M300paXKeHUE MPeIMETa B BOTHYTOM 3epKaJie;

® OIpeIeNIATh HEU3BECTHBIE BEIMYHMHBI, BXOAIIME B()OPMYITYy TOHKOM JINH3BL.

Ipumensamo:

® T0JIy4€HHbIE 3HAHHUS K PELICHNI0 KOMOMHHUPOBAHHBIX 3a]1a4 110 JICKTPOMarHeTu3My.

Ha ypoBHEe npuMeHeHHsI B HECTAHAAPTHBIX CUTYaIHUsIX

I YPOBeHb

o Vuemo:

® AaHAJIN3UPOBATh HEM3BECTHBIE PAHEE DIIEKTPOMArHUTHBIC SIBJICHUS, IPUMEHATH IOJTYYEHHBIE
3HaHUS 1151 00BSICHEHUSI HEU3BECTHBIX paHee SBJICHU U IIPOIIECCOB;



® CPABHMBATH. KApTUHBl JIMHUM MAarHUTHOM MHAYKLUUHU pPa3JIM4HBIX IIOJICH, XapakTep JIMHUN

MarHUTHOM MHYKLMU MarHUTHOTO MOJISl ¥ JIMHUM HalPsSHKEHHOCTH 3J1IEKTPUYECKOT O TIOJIS;

® IIPUMEHSTH U3YYCHHbIE 3aKOHBI U (POPMYIIBI K PEIIEHUI0 KOMOMHUPOBAHHBIX 3aj1a4.

Obobwames.

® pe3yNbTaThl HAOMIOACHUN U TEOPETUUECKUX IOCTPOCHUH.

Ipumenamy:

® [10JIy4YEHHbIE 3HAHUS 11 00BSCHEHUS! HEU3BECTHBIX paHee SIBJICHUM U IIPOIIECCOB.

Cpasnusamo:

® oNTUYECKUE TPUOOPBI U X0 JTydeil B HUX.

Yemanasnueams ananozuio:

® MEXJ1y CTPOE€HHUEM IJ1a3a U yCTPOUCTBOM oToanmnapara.

Hcnonvzosamn:

® METO/Ibl HAYYHOTO MO3HAHMS NPU WU3YYEHUU SIBICHUN (IPSIMOIMHEWHOTO PpPacHpoCTpaHEHUs,

OTpaXCHMsI U MIPEJIOMIICHUS CBETA).

II YPOBEHb

Yemanasnueams ananocuio:

e Mex 1y 3aKkoHOM KylioHa ¥ 3aKOHOM BCEMHPHOTO TATOTEHMSI, BOTHYTHIM 3€pKaJIOM U JIMH30U U

XOJIOM JIy4el B HHX.

Cucmemamusupogamy:

® CBOICTBA 3JIEKTPOMArHUTHBIX BOJIH PaIH0IMana30Ha U ONTHYECKOTO JUara3oHa.

Hcnonvzosams:

® METOJIbI TIO3HAHMS: SMIHUpPUUECKHE (HAONIOACHUE M DKCIIEPUMEHT), TEOPETHUECKHE (aHau3,

0000111eHIE, MOICIUPOBAHNE, AaHAJIOT U, UHIYKIIMS ) IPU U3YUYEHUU SIEKTPUUYECKUX SIBJICHUM.
JJIeMEeHTbl KBAHTOBOM QU3NKH

Ha ypoBHe 3anmoMuHaHUs

I YPOBEHb

Has3zvieamy:

e GH3UUECKYIO BEIMUYHMHY M €€ YCIOBHOE O0O3HAa4YCHHE: TorIomieHHas no3a usaydenus (D);

€IMHUILY 3TOW BEJIUYUHBL: [ p;

® TIOHATHS: CIEKTP, CIUIOUIHON U JIMHEHYaThIil CHEeKTP, CHEKTP MCIYCKaHMs, CIIEKTP MOTJIOIICHUS,

MIPOTOH, HEUTPOH, HYKJIOH;

® MOJIETIM: MOJeNIb CTpOeHHs aToma ToMCOHa, IUTaHETapHass MOJENb CTPOEHHUs aroma

Pesepdopna, npoTOHHO-HEUTPOHHAS MOJIENb SAPa;

e (u3nuecKkue YCTpoHCTBa: Kamepa BuibcoHa, siepHBI peakTop, aTOMHasl AJIEKTPOCTAHLKA,

cyeTyuk [ eitrepa.

Bocnpouzeooumy.

e ompe/eNieHus MOHATHIA 1 (PU3NYECKUX BETUYHMH: PAIUOAKTUBHOCTb, PAIMOAKTUBHOE U3TyUEHHE,

anbda-, 6eta-, raMmma- U3My4YeHHE, 3apsA0BOE YUCIIO, MACCOBOE YHCIIO, U30TOI, PATUOAKTHUBHBIC

MIpeBpaIeHus], IePHO/] MoIypaciaja, sAepHbIe CHIIbI, SHEPTUS CBS3M sA1pa, sSAepHas peakuus,

KpUTHYECKasi Macca, LeMHas siiepHasl peakius, MOTJIOMIeHHas 1032 M3Iy4YeHHs, dJIeMeHTapHas

YyacTHIa.

Onucvleamy:

e OMBITHI: ONBIT Pe3ephopaa no paccesHuro anbha-vyactuil, onslT Pesepdopaa mo onpenesneHuto

COCTaBa PaIMOAKTUBHOIO U3JIy4EHUS;

® [IEIHYIO AJEPHYIO PEAKLHIO.

II YPOBeHb

Bocnpouzeooumy:

e ompeJiesIeHUs] MOHATHH U (U3uUecKuX BedHuuH: GoTodddekT, KBaHT, POTOH, neheKT MACCHI,

SHEPreTUYECKUN BBIXOJ SJIEPHON PEAKIUH, TEPMOSACPHAs PEaKLMs, JIEMEHTAapHbIE YaCTULIBI,

AQHTUYACTHI[bl, AHHUTWISLUSA, aJJPOH, JENTOH, KBapK;

® 3aKOH PaJIMOaKTUBHOTO paclaja;

e opMmyIbl: 1eeKTa Macchl, SHEPTUH CBSI3H Spa.

Ha ypoBHe noHuMaHus

I YPOBEHb

Obvacuame.



e pu3uUecKue sIBICeHUs: 00pa30BaHUE CIUIOMIHBIX M TMHEHYATHIX CIEKTPOB, CIIEKTPOB HCITYCKAHUS
U TIOTJIOIIEHHUS, paJJMOAKTUBHBIN paciaj, IeJICHHE SIEP YpaHa;

e npupoay anbda-, 6eTa- ¥ raMmma- U3IydeHHi;

® [UIAHETAPHYIO MOJIEIb aTOMA, IPOTOHHO-HEUTPOHHYIO MOJEIb APa;

® IPAKTHYECKOE UCIOJIb30BAHUE CIIEKTPAIIBHOIO aHAJIN3a U METO/1a MEYEHBIX aTOMOB;

® [IPUHLUII JCHCTBUA M YCTPOMCTBO: KaMmepbl BHIBCOHA, SAEPHOrO pPEaKkTopa, aTOMHOMU
JJIEKTPOCTAHIINY, cueTurKa I elirepa;

e JicliCTBUE PaInOAKTUBHBIX U3TY4EHUN U UX IPUMEHEHUE.

Ilonumame:

® OTJINYME SJIEPHBIX CUJI OT CUJI TPABUTAILIMOHHBIX U 3JIEKTPUUECKHUX;

® [IPUYMHBI BBIJEJICHUS SHEPTUU NIPU 00pa30BaHUU AApaA U3 OTIAEJIbHBIX YaCTUL WM MOTJIOIIEHUS
SHEPIrUM JJIs PaCUICIUIEHUS A/Ipa Ha OT/IEIbHbIE HYKJIOHBI;

® DKOJIOTUYECKHE TMPOOJIeMbl W TMPOOIEMbI SACPHONM OE30MacCHOCTH, BO3ZHUKAIOIINE B CBSI3H C
HCIIOJIb30BAaHUEM SIIEPHOM SHEPTHH.

II YPOBEHb

Tlonumame:

® POJIb: JKCIIEPUMEHTA B H3YYEHHWU KBAHTOBBIX SIBJICHHM, Mojeiel B Mpolecce HaydyHOTO
MO3HaHUs (Ha MpUMepe MOJIeiel CTPOEHHS aTOMa U Si7Ipa);

® BEpOSITHOCTHBIN XapaKTep 3aKOHA PaIMOAKTUBHOTO M3ITy4ECHUS,

® XapakTep U YCJIOBHUS BO3HMKHOBEHMSI peakUUi CHHTE3a JIETKUX sSIep U BO3MOXKHOCTH
HCI0JIb30BAaHUS TEPMOSIIEPHOM SHEPTUH;

® CMBICJT aHHUTWJISILIMY 3JIEMEHTAPHBIX YaCTUIl U UX BOBMOKHOCTHU POKJIAThCS TapaMH.

Ha ypoBHe npuMeHEHUs B TUITUYHBIX CUTYyallusIX

I YPOBEHb

Ymemy:

® aHAJIM3UPOBATh HAOIIOJaeMbl€ SBJICHHSI WIIN OIBITHI MCCIIeI0BaTENeH U OOBACHATh IPUYMHBI UX
BO3HUKHOBEHUS U IPOSIBIICHNUS;

® OIIpEe/eNIATh U 3alKChIBaTh 0003HAYEHHUE A1pa JTH00r0 XMMHYECKOTO JIEMEHTA C YKa3aHUEM
MacCOBOT0 1 3apsI0BOT0 YHCET,

® 3aMChIBATh peakiiy anbda- u 6eTa-pacnaios;

® OIpeIeIATh: 3apsIOBble U MACCOBBIE YHCIIA IEMEHTOB, BCTYNAOLIUX B SIIEPHYIO PEAKLIUIO I
00Opa3yroIuxcs B €€ pe3yiIbTare; IPOAYKThI AEPHBIX pEaKUi UM XUMUYECKUE IEMEHTHI s1iep,
BCTYIAIOIIKX B PEAKIUI0; IEPUOII0Typacaia paJuOAKTUBHBIX JIEMEHTOB.

Ilpumensamy:

® 3HaHMsI OCHOB KBAaHTOBOM (pr3MKH 1151 aHaIM3a U 00bSICHEHUS SIBJICHUI IPUPOAbI U TEXHUKU.

II YPOBEHDL

Ymemy:

® JICII0JIb30BaTh 3aKOH PaJMOAKTUBHOIO pacmaja JUlsl ONpeleNeHHs 4YMCiIa paclaBLIUXCS U
HepacHaBILUXCs IEMEHTOB U IIeproJia UX 10JIypaciaa;

® PacCUUTHIBATH 1€(EKT MACCHI U SHEPTHUIO CBSI3H Ep;

® 00BSICHATB YCTPOMCTBO, HA3HAUEHUE KaXKJOT0 3JIEMEHTa U padoTy epHOTO peakTopa.

Ha ypoBHE npruMEHEHUSA B HECTAaHAAPTHBIX CUTyalUsIX

I YPOBeHb

Ymemy:

® aHAJIM3UPOBATh KBAHTOBBIE IBJICHNUS;

® CPaBHMBATh SJICPHBIC, TPABUTALMOHHBIE U DIIEKTPUYECKUE CHIIBI, JEHCTBYIOIHAE MEXIY
HYKJIOHaMU B 5JIpE;

e 0000111aTh MOJTy4YEHHbIE 3HAHUS;

® IIPUMEHSTH 3HAaHHUSI OCHOB KBAaHTOBOM (PU3HKH Il OOBSICHEHHS] HEM3BECTHBIX paHee SIBJICHUHN U
IIPOLIECCOB.

II YPOBeHb

Hcnonvzoseamn:



® METO/Ibl HAYYHOTO TIO3HAHHUS: SMITUPHYECKUE (HAOIIOACHNE U KCIIEPUMEHT) M TEOPETUICCKHE
(ananu3, oOoOIIeHWE, MOJEIMPOBAHUE, AHAJOTHS, WHAYKIHS) NpPU H3YYEHUH DSIEMEHTOB
KBAHTOBOH (DU3UKH.
Bcenennas

Ha ypoBHe 3armoMmuHaHus

I ypoBenn
Hasvieamy:
e (u3MUYECKUE BEITMYHMHBI U UX YCIIOBHBIE 0003HAYCHUS: 3BE3/IHAsI BeIuurHa (M), paccTOsSHUE JI0
HeOecHBIX Tel (I); €IMHUIIBI 3TUX BEIMYHH: 1K, CB. TO/I;
e OHATHUA: co3Be3aus bonbmas Mensenuna u Manag Measeanna, miaHetbl CoJIHEYHOMU
CUCTEMBI, 3B€3/IHbIE CKOTUIICHUS;
® ACTPOHOMUYECKHE MPUOOPHI U YCTPOMCTBA: ONITHYECKHUE TEIECKOIIBI U PAIMOTEIECKOTIBI;
e (a3bl JIyHbI;
® OTJIMYME I'€OIEHTPUUECKON CHCTEMBI MUPA OT TEITUOIIEHTPUUYECKOH.
Bocnpouzeooumy:
® OTpe/IeNICHUs TTOHATUI: aCTPOHOMMYECKAs €IMHUIIA, CBETOBOM TOJI, 30JHaKaIbHbIC CO3BE3US,
TEOICHTPUUYECKAs] U TeJIMOIIEHTPUYECKasi CHCTEMbl MHUPA, CUHOJAMYECKHN MECSI], CHACPUICCKUIA
MECHIII;
® [TOPSJ0K pacIoyioxkeHus rmaHeT B COTHEYHOU CUCTEME;
® TIOHSATHS COJTHEYHOTO M JTIYHHOTO 3aTMEHU;
® SIBJICHHSI: TPWJIMBOB U OTJIMBOB, METEOPA U METEOPHUTA.
Onucwvieamy:
e Ha0JIIOJaeMO€e CYTOYHOE JBMKEHNE HEOECHOM chephr;
® BUJMMOE [IETJIE00pa3HOE ABMKEHUE TIAHET;
® TEOLEHTPUYECKYIO U FeJIMOLIEHTPUYECKYIO CUCTEMBI MUPA;
e 3meHenue ¢as JIyHsr;
e BI>KeHUE 3emuir BOKpyr CosHIIa.
Onucwvieamy:
® HJIEMEHTHI JIYHHOI OBEPXHOCTH;
e SIBJICHUE MPELECCUH;
® U3MEHEHHE BI/1a KOMETHI B 3aBUCUMOCTH OT paccTosHus 10 CoHia.
Ha ypoBHe moHuUMaHUsI
I ypoBennb
IIpusooums npumepur.
¢ HeOECHBIX TeJl, BXOAAIIUX B cocTaB BeeneHHo;
® TUTAHET 36MHOU IPYIIIbI U MNIAaHET-TUTAaHTOB;
e ManbiX Tel1 COJTHEYHON CUCTEMBI,
® TEJIECKOIOB: pehpakTopoB U pedIeKTOPOB, PAIMOTEIECKOTIOB;
® PA3IMYHBIX BUJOB H3Ty4€HUsI HEOSCHBIX TET;
® PA3IMYHBIX MO POPME CITYTHUKOB TJIAHET.
ObvscHame.
e TIeTJIe00pa3HOE IBIDKEHUE IUTAHET;
® BO3HUKHOBEHHE MPUIMBOB Ha 3eMJIE;
e neukenue [lomroca Mupa cpeau 3Be3;
® COJIHEUHBIE U JIYHHBIE3aTMEHUS;
® SIBJICHHE METEOPA;
® CyILIECTBOBAHUE XBOCTOB KOMET;
® CII0JIb30BAHUE PA3TMYHBIX CIYTHUKOB B ACTPOHOMUU U HAPOTHOM XO35IUCTBE.
Oyenusamo.
® TEMIIEpaTypy 3B€3/ 10 UX LIBETY.
Ha ypoBHE npuMeHEHUS B TUITUYHBIX CUTYaIllUusIX

I ypoBeHB
Ymemy:
® HAaXOJWUTh Ha HeOe HanboJiee 3aMETHBIE CO3BE3/IUS U SIPKHE 3BE3/IBI;



® ONUCHIBATh: OCHOBHBIC THUIIBI HEOECHBIX TENl M SBJICHHWI BO BceneHHON, OCHOBHBIE O0OBEKTHI
ConHeyHOU CUCTEMBI, TEOPUH MTPOUCX0KACHNUS COIHEUHOM CUCTEMBI;

e OIpeeNATh pa3Mepsl 00pazoBaHuii Ha JIyHe;

® PACCUUTHIBATH JATYHACTYIUICHUS 3aTMEHUH;

¢ 000CHOBBIBATh HMCIIOJIB30BAHUE MCKYCCTBEHHBIX CITYTHUKOB 3€MJIM B HAPOJHOM XO3SIMCTBE H
Hay4YHBIX UCCIIEAOBAHUSIX.

Ilpumenamy:

® TTAPHUKOBBIN YD DEKT 11 O0BSACHEHUS YCIIOBHIA HA TUIAHETAX.

II YPOBEHb

Ymemo:

® [IPOBOAUTH IPOCTEUIINE ACTPOHOMUYECKHE HAOIIOICHUS;

® 00BsACHATH: U3MeHeHus (a3 JIyHbl, paznuuue MeXay reolleHTPUYECKON U reIMOIeHTPUYECKON
CHUCTEMaMU MUPA;

® ONKCHIBATh: OCHOBHbIE OTJIMYUS IUIAHET-TMUIAHTOB OT IUIAHET 3€MHOU Ipynmbl, GU3HYECKUE
nporiecchl 00pazoBanus COTHEUHON CHCTEMBI.

Ha ypoBHe npyMeHEHUs B HECTAaHAAPTHBIX CUTYyaIllUsIX

I ypoBenn

Oboowamy.

® 3HaHUA: O (PUBMYECKUX DPANUYUAX IUIaHET, 00 00pa30BaHMU IUIAHETHBIX CHCTEM Yy JPYTUX
3BE3I.

Cpasnueamy:

® pa3Mepbl HEOECHBIX TET;

e TeMIIepaTyphl 3B€3/1 Pa3HOTO 1IBETA;

® BO3MOXXHOCTH Ha3€MHBIX U KOCMUUYECKHX HAOIIOJCHUH.

Ilpumenamy:

® TI0JIy4€HHbIE 3HAHUs U1 OObSICHEHUS! HEM3BECTHBIX paHee HEOSCHBIX SABJICHHUM U ITPOLIECCOB.
Bbl’lyCKHuK noayuunt 603 MO CHOCHIb HAYUUMbBCA:

® 0CO3HABAMb YEHHOCMb HAYYHBIX UCCIe008AHUU, PONb (PUUKU 8 PACUIUPEHUU NPeOCMAsNeH Ul
00 OKpydicarowem mupe u ee 6K1ao 8 yayuulenue Kayecmed HCusHu,

® UCNONbL306AMb  NPUEMbl NOCMPOEHUA u3UUecKUx Mooenel, HNOuUcka u @QopmyauposKu
00KA3amenbCme 6blOGUHYMBIX 2UNOMme3 U Meopemuieckux 6bl60008 HA OCHO8E IMNUPUUECKU
YCMAHOBNIEHHIX (PaKkmos;

® CPABHUBAMb MOYHOCMb UBMEPEHUs (U3UYECKUX GeIUYUH NO GelUYUHE UX OMHOCUMENbHOU
nozpewHocmu npu NPOBEOEHUU NPAMbBIX USMEPEHUL,

® CamMoCmosmenbHO NPo8OOUMb KOCEEHHbIE UBMEPEHUs U UCCTIeO008AHUS (PUBUUECKUX BENUUUH C
UCNONb308AHUEM PA3IUYHBIX CHOCOD08 U3MepeHUs (PU3UYeCKUx eluduH, ebloupams cpeocmea
UMepeHuss ¢ yyemom HeoOX0O0UMOl MOYHOCMU U3MepeHUll, 060CHO8bI6AMb 6bIOOp cnocoba
usmepeHus, aodeKeamHo20 HNOCMABNEHHOU 3adaue, NpoOBOOUMb OYEHKY OO0CMOBEPHOCIU
NOYYEHHBIX Pe3YIbMamos;

® BOCHNPUHUMAMb UHDOPMAYUIO PUIULECKO20 COOEPIHCAHUs 8 HAYUHO-NONYIAPHOU Jumepamype u
cpeocmeax  Maccoeou  uHgopmayuy, Kpumuuecku OYeHU8Amsv MNOLYYEHHYI0 UHGOpMAayuro,
aHanuzupys ee cooepaicanue u OaHHvle 00 UCMOYHUKe UHGopMayuu,

® coz0asamv COOCMEEHHblE NUCbMEHHbIE U YCMHblE COOOWEeHUs O (UIUUECKUX ABNEHUAX HA
OCHOB€ HECKONbKUX UCMOYHUKOS UHDOPpMAayUul, CONPOBO#COAMb GblCIMYNIeHUe npe3enmayuel,
Yuumuleas 0cobenHocmu ayoumopuu.

Il. COAEP KAHUE KYPCA
Beenenue

Uro u kak u3yyaroT ¢(usuka u actpoHomus. Pusnueckue siBiaeHus. Habmonenus u
sKcrniepuMeHT. ['unoresa. uznueckue BenuurHbl. Enununst Benuuns. Vi3Mepenne Gpuznueckux
BenuuuH. @usnueckue npubopel. IloHsATHE O© TOYHOCTHM U3MepeHui. AOCOIIOTHAS
MOTPEUTHOCTh. 3alUCh Pe3yJbTara MPsIMOr0 U3MEPEHUS C Y4EeTOM a0COIIOTHOM MOTPEIIHOCTH.
Omnocumenvuas noepewnocmbl. YMeHbIIIEHHE NTOTPEIIHOCTH u3MepeHuil. M3mepenue mManbix
BEJINYUH.

®u3nuecKue 3aKOHbI U IPaHULIbl UX NpUMeHUMOCTH. Pusnka u TexHuka. Haydnsiii MeTos



no3Hanus. Ponp ¢usuku B (GOpMHPOBAHNMN €CTECTBEHHO-HAYYHOH rpaMOTHOCTU. Dusndeckas
teopusi. CTpyKTYpHbIE YPOBHU MaT€puu: MUKPOMUP, MAKPOMUP, METAMUP.

MexaHu4yeckue siBJIeHHUS

Mexannueckoe JBIMKEHHE. MarepuainbHas TOYKa KaKk MOJETh (PU3MUECKOro Tena.
OTHOCHUTENBHOCTh MEXaHMUYecKoro JBrmxkeHus. Cucrema orcyera. PU3MYECKHE BEJIUYMHBI,
HEOOXOJMMBIC UIS OTMHMCAHUS JBIKCHHS, W B3aUMOCBA3b MEXKAYy HUMHU (IIyTh, IEPEMEIICHNE,
CKOPOCTb, YCKOPEHHUE, BpeMs JIBUKEHUs). PaBHOMEpHOE U PaBHOYCKOPEHHOE IMPSIMOJIMHEIHOE
nBuxkeHue. Hueapuanmnocme yckopenus. KuHeMaTHdecKHe ypaBHEHHUS NPSIMOJMHENHHOIO
nBIoKeHUs. ['paduyeckoe MpencTaBleHHE MEXaHMYECKOTO JBWKCHHUSA. JIBHKEHHE Tena 1o
OKPY>KHOCTH C IOCTOSIHHOM 110 MOAYJIIO CKOpocThio. [lepron u yactora obpaienus. JIuneiinas u
yrioBasi CKOpocTH. LleHTpocTpeMuTenbHOe YCKOPEHHUE.

B3aumopericteue tein. Ilepserit 3akoH HerotoHa m uHepiusa. Macca tena. I3mepenue Mmaccol
npu nomoiuu BecoB. IlnoTHocTs BemecTBa. Cuna. Enununel cuisl. MexayHapoaHasi cuctema
enunul. I'papuueckoe nzoOpaxkenue cuil. Bropoit 3akoH Hetorona. Tpetuii 3akon HeroTona.
[Ipunuun otHocurenbHocTu [Manunes. I'panuibl npuMennMocTH 3akoHOB HbtoToHa. CBOGOIHOE
nageHue ten. Cuna TskecTH. 3aKoH BceMupHoro TsroteHus. Cuina ynpyroctu. 3akoH ['yka. Bec
tena. HeBecomocTh. CBsi3p MeEXIy CWIOW TKECTH W Maccod Tenma. J(uHamomerp.
PaBropnelictByromas cwia. Cuna TpeHus. Buasl TpeHMs: TpeHHE CKOJBXKEHHs, TPEHHE MOKOS,
TpeHHe KaueHusl. TpeHue B IpUPOJIe U TEXHUKE.

Nmvmnynsc Tenma. 3aMKHyTas cHUCTeMa Tell. 3aKOH COXPAaHEHWS UMITyJbca. PeakTuBHOE
nBwKeHue. PeakTuBHBIN  naBurarenb.  MexaHwmdeckas — pabora.  MomHOCTE.  DHeprus.
[lotenumanpHas ¥ KuHeTHUYEcKas sHeprus. [IpeBpalieHre oJHOTO BH1a MEXaHUYECKON SHEPTHH B
JPYroi. 3aKOH COXpaHEHHMsI IOJTHOM MEXaHUYECKON SHEPTHUH.

[IpocTeie MeXaHU3MBI. Y CIIOBUSI PaBHOBECHS TBEPIOTO TeJa, UMEIOLIEr0 3aKPEINIEHHYIO OCh
nBrokeHusa. MoMeHT cuiibl. LleHTp Tskectu Tena. Peiuar. PaBHoBecue cuit Ha peryare. Peryaru B
TexHHuKe, ObITy u mnpupoje. IloaBwkHble M HemoABWXHbIE Ooku. PaBeHCTBO paboT mnpu
MCIO0JIb30BAHUH MTPOCTHIX MEXaHU3MOB («30JI0TO€ MPaBUIIO» MeXaHUuKH). [IpuMeHeHne npocTsix
MexaHu3MoB. KoaduiueHT moie3Horo ASMCTBUSI MEXaHU3MA.

HaBnenue tBepabix Ten. Eaunuibl n3mepenus nasieHus. CriocoObl H3MEHEHHUS 1aBIICHUSI.
HaBnenue >xuakocteil U ra3oB. OObsICHEHHE MaBIEHUS KUAKOCTEH W Tra3oB Ha OCHOBE
MOJIEKYJIIPHO-KMHETHYECKON TEOpUU CTpOeHMs BenlecTBa. [lepenaua naBiieHUs )KUAKOCTIMU U
razamu. 3akoH [lackansa. [laBineHuwe >XMIKOCTH Ha AHO M CTeHKH cocyaa. CooOuiaromniuecs
cocynbl. ['mapaBnuueckue Mexanu3Mel (pecc, Hacoc). ManoMetpsl. Bec Bo3ayxa. AtMocdepHoe
naBiaeHue. M3mepenne armocdepnoro npavieHus. Ombir Toppuuermn. bapoMeTpsl: pTyTHBIA U
a"epou. ATMoc(epHOe AaBJIeHWE Ha Pa3jIMYHBIX BbICOTax. BiusHue aTMocdepHOro AaBieHUs
Ha )KUBOM opraHu3M. JleiicTBrE )KUAKOCTH U T'a3a Ha OTPYKEHHOE B HUX TEJO. 3aKOH ApXUMeaa.
VYcnoBus aBanus ten. [1naBanue cynos. BozayxomnnaBanue.

Crpoenue TBepabIx Ten. Kpucrammyeckue u amopdnbie Tena. Jlegopmariust TBepabix Ten. Buis
nedopmarn. CBoiCTBa TBEPIBIX TEN: YIIPYTOCTh, IPOUYHOCTh, INTACTUYHOCTbD, TBEPAOCTb.

Mexannyeckue konebanus. Ilepuon, wacrtora, amruutyaa koneOaHuil. ['apMoHUYeckoe
kosebanue. Martemarndeckuii MasTHUK. Konebanus rpysa Ha npyxune. CBoOo1HbIE KOJIeOaHUsL.
[IpeBpamienust sHepruu Npu KojeOaTeabHOM JBWXKeHMH. CKkopocmv u  ycKopewue npu
KonebamenvbHoM Osudcenuu. 3aryxaromue kojebanus. BoiHyXJIeHHble KosnebaHus. Pe3oHaHc.
Mexannueckue BOJHBI B OJAHOPOAHBIX cpeaax. IIpomonbHble M monepeyHble BOJHBL. JlnuHa
BOJIHBL. CBSI3b MEXJYy JUIMHON BOJIHBI, CKOPOCTHIO BOJHBI M YacCTOTOW KoJieOaHMH. 3akoH
OTPaXXCHHUsSI MEXaHWYECKHMX BOJIH. ODXO. 3BYK KaK MeXaHuWdecKas BOJHA. VCTOYHUKM 3BYyKa.
I'pomMKOCTH U BBICOTA TOHA 3BYKa. TeMOp. Mumepghepenyus u oughpaxyus 8oi.

TemioBbie sIBJICHUS

Pa3BuTHne B3rs10B Ha cTpoeHHe BemecTBa. Mosekyinbl. JMCKpETHOE CTpOEHUE BEIECTBA.
Macca u pazmepsl MoJiekyll. CriocoObl H3MEpEHUs pa3MepPOB MOJIEKYJ.

bpoyHoBckoe nBwkenue. HUsmepenue ckopocmeu monekyn. Onvim [llmepna. Tennosoe
JBMDKEHUE MOJIEKYN M aroMoB. uddy3us. CBsa3b TeMneparypsl Tejaa co CKOPOCThIO TEIJIOBOTO
JBWKEHUS 4acTull BemecTBa. B3aumopeiicrBue yactun Bemectsa. CmaunBanue. KanumisipHele
SIBJICHUS.



Mojenu TBEpIOro, KUIKOTO U Ta3000pa3HOTO COCTOSHUM BellecTBa M WX OOBSICHEHHE Ha
OCHOBE MOJIEKYJIIPHO-KUHETUUECKON TEOPHH CTPOECHHUS BEILIECTBA.

TennoBoe paBHoBecue. Temmeparypa u ee u3mepenue. lllkama Llenbcus. AOGcomoTHas
(TepMoMHAMUYECKas) IKala TeMmreparyp. AOCONIOTHBIN Hylb. Temnepamyphvie WKalbl
@Dapeneerima u Peomiopa. Buyrpennss sueprus. J|pa cnoco6a n3MeHeHus: BHYTPEHHEU SHEPTUH:
Temonepenada u - pabora. Paboma eaza npu pacwiupenuu. Bugsl Teruionepenayu:
TEIUIONPOBOJHOCTh, KOHBEKLHUS, M3IydeHHe. KonnuyecTBO TEIIOTHL. YaeiabHas TEIIOEMKOCTh
BEILIECTBA. YPaBHEHME TEIJIOBOrO OanaHca. YJenbHas TEIJIOTa CrOpaHMsl TOIUIMBA. 3aKOH
COXpaHEHHUs W MPEBPAIICHUS] PHEPTUU B MEXaHUYECKUX M TEIUIOBBIX Ipolieccax (MepBbId 3aKOH
TEPMOJUHAMUKH ).

[InaBneHue ¥ OTBeplAEBaHME KPUCTAUIMUECKMX Tel. YJelbHas TEIUIOTa IUIaBJICHUS.
Ucnapenue u kongencanus. [lornoieHne s3Hepruu Mpu UCHApEHUH KUIKOCTH U BBIJICJICHUE €€ TIPH
KOHJleHcauuu mnapa. Kunenue. 3aBUCMMOCTb TeMIepaTypbl KHUIIEHUS OT JaBJICHUS. Y JielibHas
TeroTanapooopa3zoBaHus U KOHIeHCAaK. BiaxHocTh Bo3ayxa. Mi3smepeHue BlIaXXHOCTH BO3/AyXa.

3aBUCUMOCTbD JIaBJIEHUS ra3a JaHHON MacChl OT 00beMa 1 TEMIIEpaTyphl, 00beMa ra3a JaHHON
Macchl OT TemImepaTypbl (kauecTBeHHO). [IpumeHneHune razoB B TexHuke. TenaoBoe paciypeHue
TBEPABIX TN U KUJIKOCTEH (KaueCTBEHHO). Popmynbl mMeniogo2o pacuiuperus Hcuokocmeu u
meepobix mel. TeroBoe pacuIupeHue BOIbI.

[Tpunnumer pabotel TeruoBbix MammuH. KIT/[ TeroBoii mamuabl. JIBUraTesib BHYTPEHHETO
cropaHus, mapoBasi TypOWHa, XOJOAWIbHAs MalIMHA. TeIUIoBble JABUTaTeld M OXpaHa
okpyxatoniei cpesibl. OCHOBHbIE HATIPABJICHHSI COBEPILIEHCTBOBAHUS TEIIJIOBBIX IBUTATEINEH.

DJIeKTPOMArHUTHBIE SIBJIEHUS

DIIEKTPOCTATUYECKOE B3aUMOJECHCTBUE. DIEKTPUUECKUI 3apsal. J[Ba poja AJIeKTpHUYECKUX
3apsAa0B. DJNEKTPOCKOM. JIMCKPETHOCTh 3leKTpUuueckoro 3apsaa. CTpoeHrne aroMa. DJIEKTPOH U
MPOTOH. OJIEMEHTApHBIA DSJIEKTPUYECKUA 3apsAa. OJeKTpu3auus Tel. 3aKOH COXpaHEHUS
ANEKTPUYECKOTO 3apsiaa. 3axon Kynoua.

DnekTpuyeckoe noJie. HanmpsokeHHOCTh  AJIEKTpUYECKOro moJis. JIMHUM HanmpsiKEHHOCTH
AIIEKTPUYECKOTO MOJS. Dekmpocmamuyeckas UHOYKYUs.

[IpoBogHMKH,  AMAJIEKTPUKH W TOJYNPOBOJHUKH.  YYeT W HUCIHOJIb30BAHHE
AIIEKTPOCTATUYECKUX SIBJICHUH B OBITY, TEXHUKE, UX IIPOSBICHUE B IPUPO/IE.

Onextpuueckuit Tok. Hocutenu cBOOOJHBIX 3IEKTPUYECKUX 3apsiioB B  MeTalax,
ANEKTPOJINTAX, ra3ax M MNOJYNpPOBOJAHMKAX. McTouHuku Toka. [anveanuueckue snemeHnmvl u
akKymynsmopul. JIeMCTBUS 3IEKTPUUECKOT0 TOKA: TEIIOBOE, XMMUYECKOE, MAarHUTHOE.

Onekrpuueckasd 1enb. Cuina toka. M3mepeHune cuibl TOKA. DJIEKTPUUYECKOE HAIPSKEHUE.
N3mepenuss  HanpspKeHUs.  DIEKTPUYECKOE  CONPOTHBIIEHME  MPOBOJHMKA.  EIMHUILIBI
COIPOTUBJICHMS. 3aBUCUMOCTb CHJIBI TOKa OT HampspkeHus. 3akoH OMa Juid y4yacTKa LEIH.
VnenbHoe comnpotuBienue. Peocrarel. IlocnenoBarenbHOE M MapajuiesibHOE COEIUHEHMS
MIPOBOIHUKOB.

PaGota 1 MOILTHOCTD 3JEKTpUUECKOTO ToKa. CueTurk 3neKkTpruueckoi sHepruu. Harpesanue
MIPOBOJIHUKOB 3JIEKTPUUYECKUM TOKOM. 3akoH Jlkoyns - Jlenua. Mcronp30BaHue 3MEKTPUUECKOM
SHEpPruu B ObITY, Ipupoae U TexHuke. [IpaBuia 6ezonacHoro Tpyaa npu paboTe ¢ UCTOYHUKAMHU
TOKA.

[TocTrosiHHBIE MarHUTHl. MarHUTHOE MOJI€ MOCTOSIHHBIX MarHUTOB. MarHuTHOE 1ojie 3eMIIH.
MarsuTHO€ 1oJie IEKTPUUYECKOTO TOKa. MarHutHas UHAYKUUS. JIMHUM MarHUTHOW MHJTYKIIMH.
[IpuMeHeHNsI MarHUTOB U 3JIEKTPOMArHuTOB. [[efiCTBHE MAarHUTHOTO MOJIsl HA POBOIHUK C TOKOM
U ABWXKYILIYIOCA 3apsbkeHHyro dactunly. Cuna Ammnepa u cura Jlopenya. DNeKTpOJIBUraTelb
MOCTOSTHHOT'O TOKA.

SBnenue osnekrpoMarHuTHOM uMHAYKUMH. OmnbiTel  @Dapages. MarHuTHbld  TOTOK.
Hanpasnenune muaykuuonHoro toka. IlpaBuno Jlenua. 3akou snexmpomacHumuou uHOYKyuu.
B3auMoOCBsI3b  3MEKTPUYECKOrO M MAarHUTHOrO Tmojed. ['eHepaTop MOCTOSIHHOTO —TOKa.
Camounaykiusi. UaaykTuBHOCTS KaTymiku. [lepeMeHHbIi anekTpuueckuid Tok. Tpanchopmarop.
[lepenaua sneKTpU4YECKO SHEPTUH.

Konpgencarop. Dnekrpudeckass eMKOCTh KOHJeHcaropa. KoseOaTenbHBIH — KOHTYP.
CB000AHBIE ANIEKTpOMArHUTHBIE Kostebanus. [IpeBpalieHus 3Hepruy B K0J1eOaTeIbHOM KOHTYpE.



DIEKTPOMAarHUTHOE MOJie. DHEPTUs JAEKTPOMArHUTHOTO MOJIsA. DJIEKTPOMArHUTHBIC BOJTHBI.
CkopocTh pacnpocTpaHEHHUsT dJICKTPOMArHUTHBIX BOJIH. Panuomepenaua u  paadorpueM.
Mooynayust u demexmuposanue. IIpocmetiwuii paouonpuemnux. TeneBuaeHue.

DOnekrpoMarHuTHasi npupojga cBera. Ckopocth cBera. HMcroyHuku cBeTta. 3aKoH
MPSIMOJIMHEHHOTO pacnpocTpaHeHus cBeTa. CBETOBBIE MYyYKH U CBETOBBIE Ny4dn. OOpa3oBaHue
TeHU U noiayreHu. ColHeuHOoe U JIyHHOE 3aTMeHus. OTpakeHue cBeTa. 3aKOH OTPaKEHUsI CBETA.
3epkanbHoe u quddysHoe orpakenue. Mrozokpamuoe ompadicerue. IlocTpoeHne n300pakeHui
B IulockoMm 3epkane. llepuckon. Boemymoe 3epkano. Ilpumenenue 602HymuiX 3epKai.
[Ipenomnenue cera. 3akon npenomnenus céema. IloiHOE BHyTpeHHEE OTpakeHue. Bonokounas
onmuxa. Jluazpl. @DokycHoe paccrosHue nuH3bl. OnTuueckas cuna JuH3bl. [locTpoeHue
M300pakeHUs, JaBacMOro JIMH30U. Dopmyna moukou IuH3bl. Yeenuuenue aun3vi. ONTHYCCKHAC
puOOPHI: POSKIIMOHHBIN amnmapar, goroanmnapar. [1a3 kak ontudeckas cucreMa. HopmansHOe
3peHue, OMM30pPYyKOCTh, NanbHO30pKOCTh. Ouku. Jlyma. Paznoskenue Oenoro cBeta B CIEKTP.
CnoxeHue crekTpanbHbIX IBeToB. l[Bera Ten. 3purenbHble wiumo3uu. Jlucrnepcus cBera.
BonnoBeie cBoiictBa cBera. Illkana smeKTpOMarHUTHBIX BOJIH. BIusiHME 3JI€KTpOMarHUTHBIX
M3ITyYEHUH Ha KUBBIE OPTaHU3MBI.

JJieMeHTbI KBAHTOBOM (pu3nKHN

AHenenue ¢pomosppexma. I'unomesa I[lnanxa. @omown. Domon u 31eKMPOMASHUMHASA
80JIHA.

OmneiT Pesepdopaa. Ilnanerapnas moznens aroma. CreKTpbl HCITyCKaHHUS W TOTJIOIIECHUS.
CriekTpaJIbHBIN aHAJIN3.

SIBnenue pannoakTuBHOCTU. Anb(da-, 6eta- 1 ramma- usinydeHus. CoctaB aTOMHOTO sijpa.
[IpoTon m HeuTpoH. 3apsan sapa. MaccoBoe uucno. M3oronsl. PagunoakTuBHBIE TIPEBPALLICHHUS.
[Tepuon monypacmama. 3axon paouoakmusroco pacnada. SInepHoe B3auMOJIEHCTBUE. DHEPTHS
CBsI3M siapa. SAnepHble peakuuu. [eghekm maccvl u sHepeemuueckuil 8biX00 SOEPHLIX Deaxyull.
Henenne snmep ypana. llemnas peaknusa. SnepHbiit  peaktop. TepmosioepHvie peaxyui.
buonoruueckoe aecTBHEe paaMOaKTHBHBIX M3Jy4eHUNW U uX npuMmeHeHue. Cueruuk ['elirepa.
Jozumerpusi. SnepHast SHepreTuka U mpoOIeMbl SKOJIOTUN. DieMeHmapuvle yacmuyvl. Bzaumnvie
npespaujeHus 2NeMeHmapHuLX Yacmuy.

Bcesennas

Crpoenue u macmtadbbl Bceenennoii. ['eonieHTpuueckass U TelIMOLEHTpUYECKAs] CHCTEMBI
Mupa. 3akoHbI JBMKeHHs ManeT. Ctpoenue u MaciitTadbl CoslHeYHON cucTeMbl. Pa3zMephl IuiaHeT.
Cucrema 3emins - Jlyna. [Ipunussl. Buaumoe nBmxenue mianet, 3Be3n, Cosnna, Jlynel. ®aszel
Jlynwl. Ilnanera 3emis. JlyHa - ecTeCTBEHHBIM CIyTHUK 3eMiid. [lmaHeThl 36MHOMW TpYIIIHL.
[Inanetpi-rurantel. Mabie Tena CoJIHEUHON CUCTEMBI.

ConHeuyHasi cucTteMa - KOMIUIEKC TeJ, UMEIONMX o0IIee MpoucxoxiaeHue. MeTosl
acTpodusnueckux uccinefoBanuii. Pamgnoteneckonbl. CHeKTpaabHBIA aHaAIW3 HEOECHBIX Te.
Hsudicenue kocmuueckux o6vekmos 6 noje cuivl msacomenus. Hcnonvzosauue pesyibmamos
KOCMUYECKUX UCCIe008AHULL 8 HAYKe, MeXHUKe, HapOOHOM X03lcmae.

Opomonus Beenennoit. 'unoresa bouibiioro B3peiBa.
JIABOPATOPHBIE PABOTbBI U OIIBITHI

IIpoBenenne NpsAMbIX H3MepeHHuil GU3NYECKUX BeJIUYNH

. Usmepenue miinHbl, 00beMa U TEMIIEPATyphI TeJa.

. I3Mepenue pazMepoB MajbIXTeI.

. I3MepeHnue BpeMeHH.

. I3MepeHune ManbIX BEJIMUKH.

. I3MepeHnune Macchl Tenna Ha phlYaKHbIX BEcax.

. I'panynpoBka tuHaMoMeTpa U U3MEPEHUE CUJI.

. I3Mepenue HanpspKeHUsl Ha Pa3IMdHbIX Y4acTKaxX AJIEKTPUUYECKOM LEMu.

. PerynupoBaHue cuiibl TOKa B IIENH C IOMOIIBIO PEOCTaTA.

. I3MepeHue yrioB najieHus U NpeaoMIIeHHUs.

10. Usmepenue HoKyCHOTO pacCTOSIHUS JTUH3BI.

Pacyer mo mosiy4eHHBIM pe3yJbTATaM HNPAMbIX H3MeEpPEHUil 3aBHCHMOI0 OT HHX

napamMerpa (KOCBeHHbIe M3MePeHHUs)

1. UsmepeHue ckopocT paBHOMEPHOTO ABUKEHUSL.

2. 3amepenue cpeHeii CKopocTH.
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. I3aMepeHune mI0THOCTH BEIeCcTBa TBEPIOTO Tea.

. I3mepenune ko3 huiimenTa TpeHus CKOJIbKEHHS.

. I3yuenwue ycrnoBusi paBHOBECHS pblyara.

. I3mepenue KIIJI npu noaseMe Tena o HakJIOHHOW TUIOCKOCTH.

. OnpeneneHre ONTHYECKON CHITBI TUH3BI.

. I3mepenue pa3mepoB MOJIEKYIIL.

. I3MepeHnune BBITAIKUBAIOIIECH CUJIBI.

0. M3yueHne ycnoBHiA TUTaBaHUS TEL.

11. Onpenenenue OTHOCUTEIBLHOM BIa’KHOCTH.

12. OnpeneneHre KOIMYECTBA TETIOTHI.

13. U3mepenue yaenbHOM TEMI0EMKOCTH BEIECTBA.

14. VIzamepenue yaeabHOM TEII0ThI IUIaBJIEHUS JIbA.

15. V3mepeHue BIaXHOCTH BO3TyXa.

16. 3mepenne conmpoTHBIICHHSI TPOBOIHUKA IPU TIOMOIIIM BOJIBTMETPA M aMIIEPMETPA.

17. N3ydenuenocienoBaTenbHOT0 COSAMHEHUS TIPOBOTHUKOB.

18. U3ydenue napansiensHOro COSANHEHHS TIPOBOHUKOB.

19. Usmepenne paboThl 1 MOIITHOCTH SIEKTPHUECKOTO TOKA.

20. N3mepeHne yCKOpeHUs paBHOYCKOPEHHOTO TBMKEHHSL.

21. N3mepeHne MeXxaHN9eCKO# pabOThl M MOIITHOCTH.

22. OnpejerieHne 9acTOThI KOJIeOaHUH rpy3a Ha IPY)KHHE ¥ HUTH.

23. N3mepenwne yCKopeHuUs CBOOOIHOTO MaICHUS C TOMOIIBI0 MAaTEMaTHUECKOTO MassTHUKA.

24. NI3mepeHne KEeCTKOCTH PYKUHBI C TIOMOIIBIO MPYKHHHOTO MasTHUKA.

25. OmpenienieHre pa3MepoB JIYHHBIX KPaTepoB.

26. OmpenerieHne BRICOTHI M CKOPOCTH BEIOpOCa BellecTBa 13 BylkaHa Ha ciryTHuke FOmmtepa Ho.
HabOaonenne siBJeHMH M IMOCTAHOBKA ONBITOB (HA KAa4YeCTBEHHOM YPOBHe) 110
00HapYKeHUI0 (PAaKTOPOB, BJAMSIONINX HA MPOTEKAHHUE TaHHBIX SIBJICHUM

1. U3yueHne paBHOMEPHOTO IBUKEHHUS.

2. N3yueHne paBHOYCKOPEHHOTO IBUKEHHUS.

3. Habmronenue kosiebaHui 3BydaIIuX TEN.

4. HabmroneHune 3aBUCMMOCTH I'POMKOCTH 3BYKa OT aMILIUTY/1bI KOJICOaHUA.

5. UccnenoBanue 3aBUCUMOCTH IepHOJa KosieOaHUH rpysa, MOABELICHHOIO HAa HUTH, OT JUIMHBI
HUTH.

6. MccnenoBaHue 3aBUCUMOCTH IIEPHO/1a KOJICOAHUI MaTeMaTUYECKOTO MasiTHUKA OT YCKOPEHMS,
00YCIIOBJICHHOTO CHJIOH, IEHCTBYIOIEH B BEPTUKAILHOM IJIOCKOCTH.

7. UccnenoBaHue 3aBUCUMOCTH NEpUOJia KOJIeOaHUI NPYKMHHOIO MasiTHUKa OT MAacchl Irpys3a U
AKECTKOCTH MPY>KHUHBI.

8. HabxnroneHnue npsiMoIMHEHOT O pacpoCTPpaHEHUs CBETA.

9. Habnronenue 06pazoBaHusi TEHH U MOJTYTECHU.

10. U3yuenue siBIeHUS OTPAXKEHUS CBETA.

11. [lonyyenue u ucciaeI0BaHUE N300paXKEHUS B INIOCKOM 3€pKajle.

12. TlonyyeHue u uccieg0BaHUE U300paXKEHHUs, 1TaBAEMOI'0 BOTHYTBIM 3€pKaJIOM.

13. Uzyuenue sBIeHMs PETOMIICHUSCBETA.

14. N3ydenue 3aKoHa IPETOMIICHHS CBETA.

15. U3yuenue u3o0paxeHus, 1aBaeéMoro JMH30H.

16. HabmoneHue pocta KpUCTaJIIOB.

17. HabmoneHne 1e1MMOCTH BeILIeCTBA.

18. Habmoznenue siBnenus audy3un B razax v KHUIKOCTSX.

19. UccnenoBanue3aBUCUMOCTH CKOPOCTU AU (P Y3UN OT TeMITEpaTypBhl.

20. N3yuenue Bu10B AehopMaIiiy TBEPIBIX TEII.

21. Habmoenue u3MeHeH!s BHYTpEHHEH SHEpruy Tejla IPU COBEPIICHUN PaOOTHI.

22. HabmroieHue TerIonpoBOAHOCTH BOJIBI M BO3/1yXa.

23. HabmoieHre KOHBEKLIMH B )KUAKOCTSX U ra3ax.

24. CpaBHeHHE KOJIMYECTB TEIJIOTHI IPH CMEUIMBAHUHU BOJIbI Pa3HOHM TeMIIepaTyphl.

25. HabmoeHue nporeccoB MiIaBIeHHs U OTBEPACBAHMUS.

26. Habmonenne 3aBUCIMOCTH CKOPOCTH UCTIAPEHUS KUIKOCTH OT POJa JKUIKOCTH, TUIOIIAIN €€
MOBEPXHOCTH, TEMIIEPATYPHI U OT IBHKECHHUS BO3/1yXa HAJl TOBEPXHOCTHIO KUIKOCTH.

P OO0 ~NOOlLh~Ww



27.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.

KO

Habnronenue 31eKTpu3auy Tel U B3aUMOJICHCTBUS HAYIEKTPU30BAaHHBIX TEI.
HccnenoBanue paBHOYCKOPEHHOTO IPSIMOJIMHENHOTO JIBHKEHMSL.

N3yuenue Broporo 3akona HerotoHa.

N3yuenue tperhero 3akoHa HeroTona.

HccnenoBanue 3aBUCHMOCTH CHITBI YIIPYTOCTH OT JIe(OpMAaIIHH.

HccnenoBanue 3aBUCMMOCTH CUJIBI TPEHUS CKOJIBLKEHHSI OT CUIIbl HOPMaJIbHOIO JABJICHUS.
N3yuenne koneGaHuii MaTEMAaTHYECKOTO U MPY)KUHHOTO MasiTHUKOB.

N3yuenue konedanuii rpy3a Ha IPYKUHE.

W3ydyeHre MarHuTHOTO 110J1s1 IOCTOSIHHBIX MarHUTOB.

W3ydenue necTBUsl MarHUTHOTO T0JISI HA IPOBOJHUK C TOKOM.

N3yueHue ABiIeHUS 31EKTPOMArHUTHOM MHTYKIIUH.

Habnronenue narepdepeHnny ceera.

HaGnronenue qucnepcun ceera.

N3yuenue ¢ororpaduii miaHeT, KOMET, CIIyTHUKOB, MOJYYEHHBIX C IOMOIIbIO HA3€MHBIX U
CMUYECKUX HAOJIOICHUM.

HpOBepKa 3aJaHHbIX npenno.ﬂomeﬂuﬁ (l'lpHMI)Ie U3MEPECHUA (1)1/[31/[‘{eCKI/IX BCJIUYHUH M

cp
1.
1p
2.

ABHCHMUEC 3a1aHHBIX COOTHOIIEHMIA MEXKIY HI/IMI/I). HpOBepKa rumnorTe3

HpOBepKa THUIIOTE3BI: ITPU MOCICAOBATCIIPHO BKIIFTOYCHHBIX JIAMIIOYKE U IMTPOBOAHUKE WJIN IBYX
OBOJIHHMKOB HANIPSXKCHUA CKIIAAbIBATh HEJIb3s (MO)KHO).

HpOBepKa ImpaBuJjia CJIOKCHHA TOKOB Ha ABYX MapalJICJIbHO BKIIFOYCHHBIX PE3UCTOPAX.

3HAKOMCTBO C TEXHUYECKMMH YCTPOMCTBAMHU M MX KOHCTPYMPOBaHuUe

~No ok~ N

. I3roToBnenne nepuckora.

. U3roToBrieHue npocTeniero aeKTpocKona.

. CO0opKa AIIeKTPpUUECKOM 1IeTTH U U3MEPEHUE CHIIBI TOKA Ha Pa3IUYHBIX €€ yJacTKax.
. CO0opKa 3IeKTpOMarHuTa v UCTIBITAHUE €T0 JICUCTBUS.

. U3ydyenue paboThI 3I€KTPOABUTATENS IOCTOSIHHOTO TOKA.

. COopKa 1eTeKTOPHOTO paIMOTPUEMHUKA.

. I3yuenue paboTtsl TpanchopmaTopa.



TEMATHYECKOE IINTAHUPOBAHHUE

7 Kiace
OcHoBHbBIE
P KoaunuecTtBo T KoaunuectBo OcHoOBHBIE BUABI JCATCJIBbHOCTH oﬁyqalonmxm (Ha YpoBHE HalnpaBJICHUA
asaet 4acoB EMBI 9aCOB YHHBEPCAJbHbIX YUeOHBIX J1eiiCTBUI) BOCIIMTATEJIbHOM
JCATCJIBbHOCTH

dusuka u ee 6 dusuka u ee 6 ® paboTaTh Cc MH(POPMAIIUEH (C TEKCTOM YU4COHUKA ¥ JIOMTOTHUTEITBHOM HGHHOCTI/I
pOJIb B TIO3HAHUU poJib B JMTEPATYPOt); HAy4YHOTO
OKPYKAIOIIEro HO3HAHMH ® TI€PEBOIUTH 3HAUCHHUS BEJTHUMH U3 OJ{HUX €AUHHUIL B IPYTHE; O3HAHUS
Mupa OKPYKAIOIIEr0 ® CHCTEMATHU3UPOBATH HH(POPMAIIHIO U NPEACTABIATS € B BHIC TaOIIUIIE;

® aHAIM3UPOBATH MPUUYKMHBI TIOTPEITHOCTEN U3MEPEHHH U TIpe/IaraTh ClIoCO0bI

Mupa VX YMEHBIIEHHS;

® HaOJIFOIATh ¥ ONMCHIBATh (YU3NICCKHUE SIBIICHHS,

® ONpeeNATh LIEHY ICICHHS [IKaJIbl K3MEPUTENBHOTO MPUOopa, MPeAeIbl

U3MepeHusi, abCOMOTHYIO MOTPEIIHOCTh M3MEPEHHUS;

® 1I3MEPSITh JUIMHY, 00bEM U TEMIIEPATYPY Tella, PACCTOSHUSI H IPOMEKYTKH

BpeMCHI/I U 3alliuChbIBATh pesym)TaT C y‘{eTOM l'[Ol"peH_IHOCTI/I;

® IPUMEHSITHCIIOCOOBI YMCHBIIICHUS TIOTPEIITHOCTH H3MEPEHHUS MAITBIX BETHINH

TPH KX H3MEPCHHH;

® CHCTEMaTH3HPOBATHH 0000IIATh TOTYyICHHBIC 3HAHUS,

® MIPEICTABIIATH PE3YIIbTATHI N3MEPEHHH B BUIIC TAOITHIT;

HaOITI0IATh M U3MEPSTH B IIPOIIECCE IKCIIEPUMEHTATLHON ICSITETHHOCTH
Mexaguueckue 37 Mexaguueckue 37 o OmnuchIBaThXapaKkTep IBIKCHHUSI TEIa B3aBUCHMOCTH OT BHIOPAHHOTO Tella Lennoctu
SIBJICHUS. SIBJIEHUS. oTcHeTa, Hay4HOTO

® MOJIEIIUPOBATH PABHOMEPHOE IBIKCHIE; HO3HAHMS

® PACIIO3HABATh PABHOMEPHOE ABIKEHHUE T10 €0 NIPU3HAKAM;

® PacCUYMTHIBATh: CKOPOCThUITYTh P PABHOMEPHOM JBIKEHUHUTENA, CPEHIOO
CKOPOCTbHEPaBHOMEPHOT'O IBIDKEHHS aHATTUTUYECKU U TpadIeCcKu, yCKOPSHUE
TeJla IPH PaBHOYCKOPEHHOM JIBIKEHHH aHATUTHYECKH U TpaHIECKH,
IUTOTHOCTB BELIECTBA, CHITY TSKECTH, CHITY TPEHHSL, AaBJICHHUE, paOOTy CHIIBI U
MOIIIHOCTb;

® CTPOWTBH, YUTATh M aHATM3UPOBATH I'PA(YUKI 3aBUCUMOCTH: ITyTH U CKOPOCTH OT
BpPEMEHH TP PABHOMEPHOM JIBH)KEHHUH, CKOPOCTU M YCKOPEHHS OT BPEMEHU;

® CPaBHMBATbh: MacChI TENTIPH HX B3aUMOICHCTBIH, TNIOTHOCTH TBEPABIX,
JKUJKUX W Ta3000pa3HBIX BELIECTB, BEC TEIA M CHITY TSHKECTH; BHIBI TPEHHUS:
TPEHHE CKOJIBKEHHS, TPEHHE KaueHHs, TPEHUE MOKOS;

® aHAIM3MPOBATH: 3aBUCHMOCTD YCKOPEHHUSI CBOOOIHOIO [TaICHUS OT
reorpa¢decKOi IUPOTHI M OT BBICOTHI ITOTbeMa HaJI TOBEPXHOCTHIO 3EMIIH;
3aBHCHMOCTb CHJIBI BCeMHPHOT'O TATOTEHHS OT MAcC TEJ M PACCTOSTHUS MEXTY
HHUMH; pabOTY MPOCTHIX MEXaHM3MOB; ITPOLIECCH C YHEPTETHIECKON TOUKH




3pEHHUS;
® OMpECIIATE: HAPABJICHNE CUITBI, ICHCTBYIOIICH HA TEI0, M BOSHUKAIOIIETO B
pe3yibTaTe B3aUMOACIHCTBUS YCKOPEHHS; PABHOJCHCTBYIOIIYIO CUJI, HCTIONB3YS
MPABHJIO CIIOKEHUS CHJT; BHIUTPBILI B CUJIE IPH UCTIONIb30BAHUH Pa3THYHBIX
PBIYATOB; 3HAYCHHUS] KWHETHYECKO# 1 TOTSHIINATbHON YHEPTUH B PA3HBIX
CHCTEMaXx OTCUeTa,;

® MPUMEHITh MEeXIYHAPOJHYIO CUCTEMYEeIHHHUII, OCHOBHBIC U TPOU3BOIHEIC
CITHUIIBL;

® HaOMIOaTh: ABICHIE HHEPIIUH, B3aUMOJICHCTBHUE TEIT;

® JiCCIeI0BaTh: CBSA3b MEXAY CHIION yIIPYT OCTH, BO3HUKAIOIEH TPU yIpyroi
nehopMaln, U yITHHESHHEM Tella; 3aBUCUMOCTb CHITBI TSDKECTH OT MacChl TEa,;
3aBHCHMOCTb Beca Teja OT YCIOBU, B KOTOPBIX OHO HAXOIUTCS; 3aBUCUMOCTD
CHJTBI TPEHHS CKOJITBKCHHSI OT TUIOMIAN COMPHUKOCHOBEHUS TEI U CHITBI
HOPMAJIBHOTO JaBJICHUS; YCIIOBUE PABHOBECHS phluara; MpUUHHbBI
HEBO3MOKHOCTH BBIUTPHIIIIA B CHJIC B HEMOJBMKHOM OJIOKE U BHIMTPHIIIIA B CHIIE
IIPpX UCTIOJIB30BaHHUHW TTOABUKHOI'O 6.]'[01(3.;

® KCIIEPUMEHTAIIBHO IPOBEPSATH 3aBUCUMOCTD JTABJICHHS TBEPIOTO TEa HA OITOPY
OT ACUCTBYIOLIEH CHJIBL U TUIOIIALHU OIIOpHI;

® U3MEPSITh: CKOPOCTH PABHOMEPHOTO JIBHYKEHHSI, MACCy Teja, CHITY
JIMHAMOMeTpoM, KoadduipeHT Tperus ckonbxenus, KI1J] HaknoHHOM
IJIOCKOCTH;

® U3y4aTh yCTPOHCTBOMIIPHHINI JEHCTBYSA: PhIYaXKHBIX BECOB, JTMHAMOMETPA;

® SKCIIEPUMEHTAIILHO OIIPEISIATh ITIOTHOCTh BEIIECTBA TBEPAOTOTENA;

¢ HaOMIOAATh MM3MEPATH BIIPOLIECCEIKCIIEPUMEHTAIbHOMN IEITeIbHOCTH;
HPENCTaBIIATh Pe3yAbTaThl I3MEPEHUH B BHIE TAOIHLI;

CpaBHHBATh, 0000IIATH U JIeNIaTh BHIBOJIBI;

CHCTEMaTH3HPOBATh MOO0OIIATH IOYUYSHHBIE 3HAHUSL,

[ ]
[ ]
[ ]
® IPUMEHATH 3HAHH K PEIICHUIO 3a/1aY.

3BYKOBBIE
SIBJICHUSL.

3BYKOBBIE
SIBJICHUS.

¢ AHanu3MpoOBaThyCTPONHCTBOTOIOCOBOT O AIIIIapaTa YelloBeKa;

¢ 00BACHATH poIiecC KoJIeOaHHH MasTHHIKA;

® JICCIIE/IOBATh: 3aBUCUMOCTh NTEpHOAa KOJIeOaHU MasTHUKA OT €TO JUTHHBI U
aMIUTUTY/AbI KOJIeOaHUH; yCIIOBUS BOSHUKHOBEHUS YIIPYTOH BOJHBI; CBSI3b
TPOMKOCTH 3BYKA C aMIUTHTYOH KOIeOaHNH U BBICOTHI TOHA C YaCTOTON
KonebaHuii, TeMOpa— c HAOOpPOM 4acTOT;

® BBIYMCIISATH BEJIMUMHBI, XapaKTECPU3YIOIIHE KOIeOaTEIbHOE IBHKEHHE;

® aHAIN3HPOBATH YCIOBHACYIIECTBOBAHMUS 3BYKOBOH BOJIHBI, 3aBUCHMOCTD
CKOPOCTH 3BYKa OT CBOHCTB CpEIIBI;

® YCTaHABIIMBATH CBSI3b PU3UKN 1 OMOJIOTHH IPH pACCMOTPEHHHN yCTPOHCTBA
CITyXOBOTOaIIapaTa 4e/ioBeKa;

® TIPUMEHSTh 3HAHUS K PELICHHIO 33/1a4,;

e paboTaTh ¢ MH(pOpMAIEH IPH TTOATOTOBKE COOOIICHNUS

Lennoctu
Hay4HOTO
MMO3HAHUS

CBeTOBBIE

16

CBeTOBBIE

16

L4 KHaCCI/I(i)I/IIII/IpOBaTL HCTOYHHUKH CBETA,

Llennoctu




SIBJICHUS. SIBJICHUS. ® HCCIIENOBaTh:  NPSMONMHENHOE — PACpPOCTPAHEHWE  CBETA;  CBOWCTBA | HAYYHOTO
u300paKEHHs. TIPEMETA B ILUIOCKOM 3€PKaje; 3aKOHOMEPHOCTH, KOTOPBIM | 103HAHMUS
MOMYMHSACTCS SIBJIICHUE MPETOMIICHHSI CBETa (COOTHOIICHUE YIJIOB MAJCHUS U
OpesOMJICHHS);  SIBICHHE IOJHOTO BHYTPEHHETO OTPaXKCHHs  CBETa;
BO3MOKHOCTH YBEITHUYCHHS YIJIa 3PSHHUsS C IOMOIIBIO JIYIBI, COCTaB Oenoro
CBETa, IIOCIIENOBATEIFHOCTh IIBETOB B CIEKTpE OENIOro CBeTa, CIOXKEHHE
CIIEKTPAJIbHBIX [BETOB, OCHOBHBIC M TOTIOTHUTENBHBIC [[BETA B CIICKTPE;
® 00BSCHATH 00pa30BaHIE TCHU U IOy TCHH,
® CaMOCTOSITEIILHO pa3pabaThiBaTh, IAHUPOBATH U OCYIIECTBIISATH SKCIIEPUMEHT
TI0 TIOJTYYEHHIO TCHH U TIOTYTCHH;
® MOJTyYaTh CIAEACTBHE PU3NUSCKUX 3aKOHOB Ha [IPUMEPE 3aTMEHHI;
® CTPOUTH: N300paXKEeHHE MpeaMeTa B IMIIOCKOM 3epKalie, B IMH3E; X0/ Iydei B
MPOCKIIMOHHOM armapare u (oToamnmnapare; X0 Iy4dei B MpU3MaX pa3HOro THIIA,
B CBETOBOJax*;
® aHAIM3HUPOBATH: MPUMEHEHNEe (DU3NUECKUX 3aKOHOB B TEXHHUKE (Ha TpHUMepe
BOTHYTBIX 3€pKall, TENECKOMOB)*, YCTPOMCTBO W ONTHYECKYI0 CHCTEMY
MPOCKIIMOHHOTO anmapaTta U (poToarmapara, yCTPOHCTBO ONMTHYECKOW CHCTEMBI
riasa;
® CPAaBHHUBATL: ABJICHUSA OTPAXKCHUS CBETA U ITIOJTHOI'O BHYTPEHHETO OTPAXKCHU,
ONTHUYECKYIO CHCTEMYTi1a3a 1 (hoToarmapara;
® ONPEAENIATH BETMYMHBL, BXOAAILNE B ()OPMYITy JTUH3BIY;
® 1ICCIIEA0BATh U aHAJIM3UPOBATE CBOE 3PEHHE;
® OLICHUBATh PACCTOSHHE HAMITYYILETO 3PEHNS;
® SKCIICPUMEHTAILHO HCCIIEIOBATh: SIBJICHHE OTPaKCHUS CBETa, CIOXKCHHE
IIBETOB, CMEILIMBAaHHUE KPACOK, HACBHIIICHHOCTh IBETA;
® T10J1y4aTh M300paXKEHHUE CTIOMOILBI0 COOMPAIOILIEH JINH3BI;
® 13MepATh(HOKYCHOEPACCTOSIHUE MONTHYECKYIO CHITY COOMpAarOmei INH3bI;
¢ HaOIIOATh Pa3JIOKEeHHE OEJI0ro CBETa B CIIEKTP, ONTHIESCKHE WILTIO3UN *;
¢ HaOMIOAATh MM3MEPATHBIPOLIECCEIKCIIEPUMEHTAIbHON eI TeIbHOCTH;
® [IPE/ICTABIIATH PE3YIIbTaThl H3MEPEHHI B BUIIE TaOJIHILL;
® CpaBHUBATh, 0000IIATH U ITATH BEIBOJEI,
® [IPUMEHSTH 3HAHHUS K PEIICHHIO 33121,
® BBICTYIIATh C JOKJIAJaMU H ITPE3SHTALMAMH
® IEMOHCTPUPOBAaTh CKOHCTPYHPOBAaHHBIC CaMOJETbHBIC NPHOOPBI: KaMepy-
00CKypY, IEPHCKOIIL.

IToBTOpEeHnE JBrxeHue u ennoctu
BSaHMOﬂeﬁCTBHe HAay4YHOT'O
TCII. IIO3HaHHUA
3BYKOBBIE U ennoctu
CBCTOBBIC HAay4YHOT'O
SBJICHHUA IIO3HaHHUA




8 kiaace

OcHoBHbBIE
P KoaudvecTBoO T KoauvecTBO OcHoOBHBIE BHU/AbI 1¢ATCJIbHOCTH oﬁyqammnxm (Ha YpoBHE HanpaBJICHUA
et 4acoB eMPbt 4acoB YHHBEPCAJbHbIX YUeOHBIX J1eiiCTBUI) BOCIIUTATEIbHOMN
ACATCJIBbHOCTHU

[TepBoHauanbHBIC 6 [TepBoHauanbHBIE 6 e HaGmrosate ¥ OOBACHATB: ONBITH, TOATBEpKJatomue MonekyinsprHoe | [[eHHOCTH
CBEJIEHHS O CBEJIEHHS O CTpPOCHHUE BEIIECTBA, siBlIcHUE U Py3nn; HAy4HOTO
CTPOCHHH CTpOeHHH ® HAOJIOIaTh U UCCIICIOBATh KAMUIUIAPHBIC SIBIICHHS; HO3HAHUS

® OOBSCHATH: B3aMMOCBSI3b CKOPOCTH TEIUIOBOI'O JBIDKCHHS MOJICKYIT H
BCIICCTBA. BCIICCTBA. TEeMIEePaTyphl Tela; CBONCTBA TBEPBIX Tel, UAKOCTEH U ra3oB Ha OCHOBE

MOJIEKYIISIPHO - KHHETHYECKOM TEOPHHU CTPOCHHSI BELIIECTBA;

® AHAIM3HPOBATH XaPAKTEP MEKMOJICKYIIPHOTO B3aUMO/ICHCTBUS;

® MIPUBOAUTH MPUMEPHI, OOBACHATH SBJICHHS CMAaYMBAHUS M HECMAaYHUBAHUSL,

HaOJII0JaeMbI€ B )KU3HH;

® BBLINIOJIHATH OIBITHI 1O OOHAPY)KEHHIO JAEHUCTBUSI CHII MOJEKYJISPHOTO

TMPUTAXKCHUA

® paboTaTh C TEKCTOM Y4eOHHWKA W TPEACTABIATH COACPIKAINYIOCS B HEM

nH(OpMALIUIO B BUJIE TAOIHUIIBL;

e pabotaTs ¢ HHpOpMALKEH OPU MOATOTOBKE COOOIICHHIA, COCTABICHUH IUIaHa

naparpada
MexaHuyeckue 12 MexaHuueckue 12 ® OOBACHATB: 3aBMCMMOCTb JIaBJICHMSl Ta3a OT ero Temneparypsl W | [leHHOCTH
CBOMCTBA CBOMCTBA KOHIICHTPAIMH MOJIEKYI Ta33; 3aBHCHMOCTh JIABNCHHS JKH/IKOCTH Ha HO U | gayqHOTO

CTEHKH COCYa OT BBICOTHI CTOJI0a )KHIKOCTH U €€ INIOTHOCTH; TIPUHIAI PaboThI
KHUIKUX, KUIKUX, IIO3HAaHUA

l"a3006pa3HBIX u
TBEPAbIX TCII.

l"33006pa3HBIX n
TBEPABIX TCII.

THIPABIMYECKON MAIMHBI, TPUMEHSsI 3aKOH COOOIIAIOIIUXCS COCYIIOB;
NPUYMHBl ITUIABaHUS TeJ; CTPOCHHE M CBOHCTBA MOHOKPHCTAIOB H
MOJTMKPHCTAIIIOB,;

® aHAIM3MPOBATH U OOBSICHITB: SIBICHHS C UCIIONb30BaHUeM 3akoHa [lackars;
NPUHIUN paboOThl TEXHUYECKHX YCTPOWCTB, COJEPIKAIIMX COOOIIAIOIIUecs
COCYIIBI;

® AaHANTM3UPOBATh: OMBIT C BEAEPKOM ApXuMea, IPaKTHIECKUE MTPUMEHEHNUS
3aKoHa ApxXuMena, 3aBUCHMOCTD CBOWCTB BEIIIECTBA OT €0 CTPOSHUSI, BIHSIHUE
W3MEHEHHS CTPOCHHS BEIIECTBA Ha €r0 CBOHCTBA,

® PaCCUMTHIBATE: IaBJICHNE BHYTPH KUIKOCTH, BRITAIIKUBAIOIIYIO CHITY;

® MOJICTTUPOBAThH YCIOBHS U BHITIOTHATH MBICTICHHBIN SKCIIEPUMEHT ITPH BBHIBOJIE
(hopMyITBI TaBIICHUS KUIKOCTH Ha THO COCY/Ia;

® TIPEJICTABIATH TpaQUIECKH 3aBUCUMOCTD MEXy TaBJICHUEM H BEICOTOH CTONI0A
JKHJIKOCTH,

® IPUMCHATH 3aKOH COOOMIAOMIMXCSI COCYAOB UL pacdeTa BBICOTHI CTONOA
JKHJIKOCTH M €€ INIOTHOCTH;
® TIPUBOJTUTH TIPAMEPEI: TIPUMCHEHHUS

TUAPABINICCKOTIO pecca;




JIOKa3bIBAIOIINE CYLICCTBOBaHHE aTMOC(EPHOrO aBJICHHS; MPOSBICHUS
nedopmanuii pa3HOro BU/IA;

® CpPaBHHBATh: aTMOC(HEPHOE MABIICHHE HA Pa3JIMYHBIX BBICOTAX HAJl ypOBHEM
MOps1, CBOHCTBa MOHOKPHUCTAJIIIOB M OJIUKPHCTAIIIOB,;

® M3y4aTh yCTPOICTBO U MIPUHIIUITICHCTBII OapOMeTpa-aHePOr/Ia;

e HAOMIOZaTh: SIBJICHHE TMepefayd  JABJICHUsS KUAKOCTSIMH, TPOLECC
00pa30BaHs KPUCTAILIOB, pa3HbIe BHIBI JehOpMAIInH;

® U3MepATh: aTMOC(HEPHOE JaBICHHE, BHITATKHBAIOIILYIO CHUITY;

® JKCIIEPUMEHTAITbHO YCTAHABIUBATH 3aBUCHMOCTh BBITAJIKHUBAIOIICH CHITBI OT
TUIOTHOCTH JKHJIKOCTH U 00beMa Tena;

® LICCIIEZI0BATH YCIIOBHS TUTABAHHS TEJT, BUJIBI Ae(OPMAITHH;

e HaOMOAaTh, M3MEpATh M 0000maTh B Mpolecce 3KCIEPUMEHTaTbHOU
JIeATENbHOCTH;

® MPE/ICTABIIATH PE3y/IbTAThI U3MEPEHHH B BUIIC TAOITHIL;

® TIPEICTaBIIATh IIPUOOP TS IEMOHCTpanu3akoHa [lackas;

® IPUMEHSITH 3HAHUS K PEIICHHUIO 33]1a4.

TeroBbie
SIBIICHUS.

12

TermnoBeie
SIBJICHU.

12

e [IepeBoiuTh TEMIIEpaTypy U3 rpagycoB Llenbcns B KeTbBUHBI;

® OOBSACHATH: M3MEHEHHE BHYTPEHHEH »SHEpruu Tena Mpu
Teronepenaue W paboTe  BHEMIHMX  CWJI;  MEXaHU3M
TEIJIONPOBOJHOCTH, MPUYUHBI PA3TUYHON TEIJIONPOBOJHOCTH
ra3oB, MXHUJKOCTEH M TBEPIAbIX TEJI; MEXaHU3M KOHBEKIIUH,
MPUYMHY Pa3JINYHON CKOPOCTH KOHBEKIIUY B ra3ax 1 )KHJIKOCTSIX;
® QHAJIM3HMPOBATH: SIBJICHUE TEIUIONEPENAUd; 3aBUCHUMOCTb
KOJIMYECTBA TEIUIOTHI, BBIAEISAIOIIETOCs IPU CTOPAHUM TOIUINBA,
OT €r0 MaccChl U y€IbHOM TEIIOTHI CTOPAHHS;

® CpPaBHMBATh: BUJIbl TEIUIONEPEAAUH, TEIUIONPOBOJAHOCTh PA3HBIX
T€J, SIBJICHUS: KOHBEKLUS U U3IIyYECHHUE;

® BHIUHCIIATH: KOJUYECTBO TEIJIOTHI B MpPOILECCe TEIIO0OMEHa
IpU HArpeBaHUM U OXJAXKACHHH, IMOIPEHIHOCTh KOCBEHHOI'O
M3MEPEHUS YAEIbHOM TEIJIOEMKOCTH BEILIECTBA;

® OTIpEeNATh N0 Tabnuie: yAeIbHYIO TeINIOEMKOCTh BEIECTBa,
3HAUYEHMS YAENbHOM TEIUIOThI CTOPAaHUs Pa3HbIX BUI0OB TOIUIMBA;
® [[PUMEHATH TEPBBIM 3aKOH TEPMOJMHAMHKUA K AaHAIU3Y
MEXaHUYECKUX U TEIJIOBBIX SIBICHUI;

® OIPEAEIATH LIEHY JEJICHUS IIKaIbl TEPMOMETPA;

® 3MEPATh: TEMIIEPATYPY, YAEIbHYIO TEIJIOEMKOCTh BEILIECTBA;

® CaMOCTOSITENILHO pa3pabaTbiBaTh, MJIAHUPOBATH u
OCYIIECTBIATh OKCHEPUMEHT: N0 HW3MEHEHUIO BHYTPEHHEU

IlennocTtu
Hay4qHOTO
TTO3HAHHUS




SHEPTUU Tela, M0 HAOII0AEHUIO TEeTIIONPOBOIHOCTH;

e HaOMIO/IaTh: KOHBEKIIMOHHBIE TOTOKH B JKHIKOCTSIX M Ta3ax;
IIPOLIECC U3MEHEHUSI BHYTPEHHE!N SHEPrUu MpH TEIUIonepeade u
COBEPUICHUH padOTHI;

® 1ICCJIEZIOBATh: 3aBUCUMOCTb KOJIMYECTBA TEIIOTHI OT U3MEHEHMUSI
TEMIIEpPAaTypbl Tejla, €ro Macchl U YIEIbHOW TEIIOEMKOCTH;
SBJICHUE TEIUIOOOMEHA MpU CMEIIMBAaHUM XOJIOJHOM U ropsuen
BOJIbL;

e Ha0II01aTh, u3MepsITh U 0000mar, B MpoIriecce
SKCIEPUMEHTAJILHON 1€ TENbHOCTH;

® [IPEJICTaBIISITh PE3YJIbTAThl ©3MEPEHU B BUIE TaOMMII,

® IPUMEHSITh 3HAHMSI K PELLICHUIO 33]1a4

N3menenue
arperaTHbixX
COCTOSIHUH.

N3menenue
arperaTHbixX
COCTOSIHUH.

e HaOmonaTh 3aBHCHMOCTH TEMIIEpaTypbl KPHUCTALTHYESCKOTO
BELIECTBA IPH €r0 IJIaBJIeHUH (KPUCTAJUIM3AIMHN) OT BpEMEHH;

® BEIYHCIIATE: KOJIMYECTBO TETUIOTHI B TPOIIECCe TEIUIoNepeadn
IpH IUIABJICHHH W KPHUCTAUIM3AIMH, KOJHWYECTBO TEIUIOTHI,
HE0OX0AMMOE sl TapooOpa30BaHUs BEIIECTBA JAHHON MAacCCHI,

® OTIPENENATh N0 TaNuIIe: 3HaYeHHs TEMIIEpaTyphl IJIAaBICHUS U
yIETbHOM  TEIIOThl  IUJIABJCHUS  BEIIECTBA;  3HAYCHUS
TEMIIEPATypbl KUNIEHUS U YAETbHOIN TEIIOTHl MapooOpazoBaHus
JKUJIKOCTEH; TUIOTHOCTh HACBIIIEHHOTO Mapa TMpU pasHOU
TeMIeparype;

® CpaBHHMBATh TEeMIIEpaTypy IUIABJICHUS U YACIbHYIO TEIUIOTY
IUIABJICHUS Pa3HBIX BELIECTB;

® UCCIIEIOBaTh 3aBHUCHUMOCTBH: CKOPOCTH HCHAapeHHs OT poja
KUAKOCTH, IUIOMIA[M €€ TIOBEPXHOCTH H TeMIIepaTyphl;
TEMIIEPATyphbl >KUJIKOCTU TNpU €€ KUMEeHUU (KOHIEHCAIMH) OT
BpPEMEHU;

® AaHAIM3UPOBATH: YCTPOUCTBO U IPUHLIUI ACHCTBHS TUTPOMETPA;
BIIUSTHUE BIIQYKHOCTH BO3/1yXa HA )KU3HECSITEIbHOCTh YEIOBEKa,

® U3MEPSATH BIAKHOCTH BO3YXa;

® IPUMEHSITh 3HAHMSI K PEIISHUIO 33124

IlennocTtu
Hay4qHOTO
TTO3HAHUS

TenmoBeie
CBOMCTBA r'a30B,
JKUJIKOCTEH,

TemnoBkie
CBOICTBA I'a30B,
JKUJIKOCTEH,

L4 HccnenoBath mJ1s ra3a AaHHONW MacChl 3aBHCHMOCTH:
JaBJICHHUA OT o0beMa npu MMOCTOSIHHOM TEMIICpATypE, o0beMa OT
TCMIICPATYpbl HpPHU TMOCTOAIHHOM JOABJICHUHU, JABJICHHUA OT

Llennoctu
Hay4HOTO
IMO3HAHUS




TBEPJBIX TEIL.

TBEPBIX TEIL.

TEMIIepaTyphl IPU HOCTOSHHOM 00bEeMe;

o OOBSICHATD 3TH 3aBUCHMOCTH Ha OCHOBE MOJICKYJISIPHO-
KWHETUYECKOU TEOpUHU CTPOECHHUS BELLIECTBA;
o AQHAJIN3UPOBATh: BO3MOYKHOCTH IIPUMEHEHUS M YydeTa

TEIUIOBOTO PACIIMPEHHS] TBEPABIX TEJI B TEXHUKE, TEILUIOBOTO
pacuIupeHus: KUJIKOCTEH B TEXHHKE W B OBITY; OCOOEHHOCTH
TEIUIOBOT'O PACIIUPEHUS BOIBL;

. BBIIIOJIHATH OIBITHI, TOKA3bIBAIOLIME, YTO TBEPIBIE TEJA U
BO/JIa IIPY HATPEBAHNUHU PACIIUPSIFOTCS;
. AQHAIN3UPOBATh YCTPOMCTBO M MNPUHUUN  PaOOTHI:

TEIUIOBOTO  JABUTATENs, JBUTaTelsi BHYTPEHHErO CrOpaHus,
apoBOil TypOUHBI;

. OIICHUBATh SKOJOTMYECKHUE MOCIEACTBUS MPUMEHEHUS
TEIUIOBBIX IBUTATEIIEH;

o IPUMEHSITh 3HAHMSI K PELLIEHUIO 3a]1a4

DJIEKTPUYECKHE
SIBJICHUSI.

DIIEKTPUYECKHE
SIBJICHHSL.

° HaGmromate:  B3auMOJEWCTBHE  HAMIIEKTPU3O0BAHHBIX U
3apsHKEHHBIX Tell; 32 U3MEHEHMSIMHM MOKa3aHUM 3JeKTpocKona 1
JNEKTPOMETPA; SIBIICHUS AIIEKTPU3ALIUN Ten npu
COTIPUKOCHOBEHHH;

. AQHAIM3UPOBATh: YCTPOMCTBO M MPUHUMI JCHCTBUS
ANEKTPOMETPA; CYHIECTBOBABIIME B HCTOPUU (DUBMKH MOJENU
CTPOEHUS aTOMa,

. OOBSCHATBH: SIBICHUSA ODJEKTPU3alMH Tel Ha OCHOBE
CTpPOEHHUSl aToMa; HPHUHLMI ACHCTBUS KPYTHIBHBIX BECOB™;
XapakTep MEKTPUUYECKOTO IMOJISI Pa3HbIX MCTOYHHKOB; JEIICHHUE
BEILECTB HA MPOBOJHUKUA MU AUDJIEKTPUKH HAa OCHOBE 3HAHHM O
CTPOEHUM aTOMa; SIBJICHUE JICKTPU3AINH TE Yepe3 BIUsIHue™,;

. paccuMThHIBaTh 3HAYEHMSI BEJIWYUH, BXOJAIIUX B 3aKOH
Kynona*;

. CTPOUTh M300paXKEHUs MPOCTEHIINX DIECKTPHUECKUX
T0JIEN C IOMOILIBIO JINHUI HANIPSDKEHHOCTH;

o paboTaTh C TEKCTOM YUeOHHKa;

° IIPUMEHSITh 3HAHMsI K PELLICHUIO 33124

IlennocTtu
Hay4qHOTO
TTO3HAHUS

DNeKTpUYECKU
TOK.
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DNEeKTpUYECKU
TOK.
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e OOBACHATH: NpeBpalleHue MEXaHMUECKONW (XUMUYECKOH U JIp.)
SHEPIrUU B IEKTPUUYECKYIO B JIEKTPOPOPHON MAIIMHE U APYTUX

Llennoctu
Hay4HOTO




UCTOYHMKAX TOKA; YCTPOMCTBO M  IPUHLMI  JCHCTBHUSA
TaIbBAaHUYECKUX DJEMEHTOB M aKKyMYJSITOPOB*; IeHCTBUS
AIIEKTPUYECKOTO0 TOKA Ha TPUMEPaxX OBITOBBIX M TEXHUYECKHX
YCTPOWCTB; MPUYMHY BO3HUKHOBEHHUS CONPOTHUBIICHUS B
NPOBOJIHUKAX; YCTPOWCTBO U MPUHIIUII ICHCTBUS peocTara; iBJICHNE
HarpeBaHus MPOBOHUKA JIEKTPUUECKUM TOKOM;

® PacCUMTHIBATh 3HAYCHUSI (DU3UUYECKUX BEIMYUH, BXOJSAIIUX B
dbopmyny HampspDKEHHUs, padOTHI SJEKTPUUYECKOTO TOKA, 3aKOH
Owma, 3akoH [xoymns—IJleHna;

® BBLIYUCIISATH COMPOTUBIICHUE MPOBOIHUKA;

® YUTaTh, CTPOUTH CXEMBI DJIEKTPUUECKHX IENel U COONpaTh UX;

® OTIPEICIIATH LIEHY JICTICHUS IIIKAJIbl aMIIEpPMETPa, BOJIBTMETPA;

® Y3MEPATh: CHITy TOKA M HaIpsHKEHHWE Ha Pa3IMYHBIX Y4acTKax
DJIEKTPUYECKON  IIEMH, 3alUChIBaTh pe3ylIbTaT C YYETOM
MOTPEITHOCTH HW3MEPEHHS; COMPOTHUBJICHHE IPOBOJHHUKA TPHU
MTOMOIIIM BOJITMETPA M aMIIEPMETPa, BOJILTMETPA;

® yicCleoBaTh 3aBUCHUMOCTH: CHJIBI TOKAa OT HamNpsDKEHUsS Ha
Y4acTKe LIENU MPHU MOCTOSTHHOM CONPOTHUBJIEHUHU; CHUJIBI TOKA OT
COIPOTHUBIICHHS y4acTKa IE€MU MPU MOCTOSTHHOM HANpsSKEHUH Ha
ATOM YYacTKe; CONPOTHBIICHUS MPOBOJHHKA OT €ro yAeJIbHOTO
CONPOTHUBIICHUS, JUIMHBI TPOBOJHMKA W  IUIOMIAAH  €r0
MOINEPEYHOI0 CEYEHUSI; TEMIIEPATYPhl IPOBOJHUKA OT CHJIbI TOKA B
HEM;

® BEIYHCIISTH MOTPEIIHOCTh KOCBEHHOI'O HM3MEpEHUs
COIIPOTHUBJIICHHUS;

® peryJupoBaTh CUITY TOKA B IISMIH C IOMOIIBIO PEOCTaTa;

® 1ICCJIeIOBATh MOCJIEA0BATEILHOE U MapaJlJICIbHOE COCAMHEHUS
MIPOBOTHUKOB;

e HaOII0OATh, U3MEpITh W 0000marr B Iporecce
SKCIIEPUMEHTAIBLHOM JIEATEIIbHOCTH;

® IIPEJICTABIISITh PE3Y/IbTAaThl U3MEPEHH B BU I TAOHII,

® [IPUMEHSTh 3HAHUS K PEIICHHIO 33]1a4

IIO3HAaHUA

IToBTOpEeHnE

Temnossle
SIBJICHUSL.
MonexyisapHas
¢dusuka.

Llennoctu
Hay4HOTO
IMO3HAHUS




DNeKTpuuecKue

SIBJICHUSI.
DNEKTpUUYECKU
TOK.
9 KJacc
OcHoBHbBIE
Pasnen KosnuecTBo Tembr KouaunuecTBO OcHOBHBIE BH/IbI 1eSITEJILHOCTH oﬁyqamuumxcg (Ha ypoBHe HANpaBJIeHus
JacoB JacoB YHHBEPCAJbHBIX Y4eOHBIX AelicTBUIA) BOCIUTATEILHOM
AeSITeJIbHOCTH
3aKOHLI 31 3aKOHLI 31 L] HpI/IMeHHTL MOJCIIb: MaTepPIaJ'IBHOﬁ TOYKH K pPCAJIbHbBIM ABWXYIIUMCA HeHHOCTI/I
MEXaHUKMU. MEXaHUKHU. OGBQKTBM; paBHOMepHOEO U PABHOYCKOPCHHOI'O }:[BI/I)KCHI/Iﬁ K peaJ'II)HLH\\/‘I HaquOFO
JABWKCHUAM; 3aMKHYTOU CUCTEMBI K pPC€aJbHBIM CUCTEMAaM; 3aMKHYTOU MO3HAHIS

KOHCCpBaTHBHOﬁ CUCTEMBI K pEaJIbHBIM CHUCTEMaM npu O6CY>K}ICHPII/I
BO3MOXKHOCTH TPHUMEHEHHSI 3aKOHA COXPAaHEHUSI MEXaHHMYECKOW SHEPIUH;

® MOJICJIMPOBATh HEBECOMOCTb U IIEPETPY3KH;

® CUCTEMATHU3UPOBATL 3HAHUA O q)HSI/IquKI/IX BCJIMYMHAX: TMCPEMCIICHUC,
CKOPOCTb JIBIDKEHUS], yCKOPEHUE, Macca, CUJIa, UMIYJIbC CHJIbI, UMITYJILC TEla,
paboTa, MOIHOCTb, TOTEHLINANIbHASL YHEPT U], KUHETUYECKAsl SHEPTHS;

® CHCTEMaTHU3HPOBATh 3HAHHS O PA3JIMUHBIX BUJAX MEXaHHUYECKOTO IBH)KEHHUS; O
HEBECOMOCTH M ITeperpy3Kax U PEICTaBIATh UX B BUJIE TAOIHIIbI;

® ONpeAenATh: MyTb, NPOWIECHHBIA 3a [AaHHBIH IPOMEXYTOK BPEMEHH, U
CKOpPOCTb TeNa 10 TpadyKy 3aBUCUMOCTH IIyTH PAaBHOMEPHOT'O IOBIKEHHS OT
BPEMEHH; YCKOpEeHHE Tela 10 rpaduKy 3aBUCHMOCTH  CKOPOCTH
PaBHOYCKOPEHHOI'0 IBU)KEHHS OT BpEMEHH;

® CTPOUTH, YNTATh M aHATU3UPOBaTh rpaduku 3aBucuMocteid: S = S(t), Sy = Sx(t), X
=X(b);

® IPUMEHSTh MPABWIIO CIOKEHHS BEKTOPOB CKOPOCTH M IIEPEMEILECHUS NpU
MEPEXO0JIE OT OTHOM CUCTEMBI OTCUETA K AP YT OM;

® aHAIM3HPOBATh YPaBHEHHE CKOPOCTH PaBHOYCKOPEHHOTO HPSMOJIMHEHHOTO
JBIDKCHUS M peIaTh rpaynuecKue 3a1a4H;

® CpPaBHMBAaTh. pPABHOMEPHOE M PABHOYCKOPEHHOE JBIDKEHHS II0 WX
XapaKTEePUCTUKaM, CHJIBI JEUCTBHS M MIPOTUBOICHCTBHS, CHIY TSXKECTH U BEC
Tena,

® PacCUMTHIBATh IMyTh M CKOPOCTh MPH PaBHOYCKOPEHHOM TPSIMOJIMHEHHOM
JIBYDKCHUM;

¢ KIacCHpUIHUPOBATH  CBOOOIHOE
PaBHOYCKOPEHHOT O IBIKECHUS;

® paboTaTh C TEKCTOM Y4eOHMKA U KITaCCU(PUIUPOBATH CUCTEMBI OTCYETa 0 MX
MPU3HAKAM;

® YCTaHABIIMBATHCBSI3b YCKOPECHUSI TENIACICHCTBYIONIEH Ha HETO CHIION;

NMajeHue  KaK  4YacTHhIM  ciydai




® OLICHMBATh ycrexu PoccHM B OCBOCHHHM KOCMOCA, B CO3[aHHU PaKETHOM
TEXHUKH;

e HaOMIOAaTh CBOOONHOC TAJCHWE TeJ, JBIKCHHE BPAIIAIOIIErocs [HCKa,
SIBJICHUE UHEPIIHH;

® HKCHEPUMEHTAIEHO HCCIIC0BATE! paBHOMEpHOE JIBIKCHHE,
PaBHOYCKOPEHHOE JBH)XEHHE, 3aBHCHMOCTh CHJIBI TPEHHS CKONBKEHHS OT
TUTOIIA K COMPUKOCHOBEHHS TEJT M CHJIBI HOPMAITbHOT'O TABJICHHS;

® U3MEpsITh: YCKOPEHHE Tella MPH €ro PAaBHOYCKOPSHHOM JBIKCHUH, pPaboTy
CHJTBI M MOIITHOCTD;

® BEIMOJHSATHIKCIIEPUMEHTATbHOC H3YUCHHEe3aKOHOB HpI0TOHA,;

e Ha0MIOaTh, HM3MEPATH M 0000LIaTH B IpoOLECCEe HKCIEPUMEHTAIBHOM
JIeATENbHOCTH;

® MPE/ICTABIATH PE3y/IbTAThH U3MEPEHHI B BUIIC TAOITHIL;

® MPUMEHSITH 3HAHUS K PEIICHHUIO 33124

Mexannueckue
KOJIEOAaHUS U
BOJIHBL.

Mexannueckue
KOJIEOaHUSA U
BOJTHBL.

e OOBsACHATH: mpolecc KoneOaHW  MasTHHKA; SIBICHUS ~ OTpPaKeHUs,
uHTepEpeHIINK U TU(PPaAKIIMU BOITH;

® AHANIM3MPOBATh:  YCIIOBUSI  BO3ZHMKHOBEHHS  CBOOOJHBIX  KOJEOaHWiA
MaTEeMaTHYECKOro M MPY>KWHHOT0 MasITHUKOB; TIPOIECC KOIeOaHUsI MasTHUKOB C
TOYKH 3PEHUSI COXPAaHEHHS U PEBPAIIEHHs JHEPTHH, TIPEJICTABIATH PE3YJIbTAThI
aHaJI3a B BUIe TAOJIMIIBI; 0COOCHHOCTH BOJTHOBOT'O JIBUOKEHHST;

® CHCTEeMaTH3UPOBATh 3HAHUSA O XapaKTEPUCTUKAX KOIeOaTeNbHOIO ABHKEHHS
B BHJIE TaOJIMII;

® CpPaBHMBATb: CBOOOJHBICH BBIHYKICHHBICKOIEOAHHS 110 X XapaKTePUCTUKAM,
HOMepeyHble W NPOAONbHBIC BOJHBL, (u3Monornueckue U (QuU3NUECKUe
XapaKTePUCTUKH 3BYKa U IIPEACTABIIATE PE3YIbTaThl B BUIE TAOIHIIbI;

® ONUCHIBAThH SABJICHUEPE30HAHCA;

e paboTaTh c TabmHIIel 3HAYSHNH CKOPOCTH 3BYKa,

 BBIYHCIIATD JUTHHY BOJTHBI K CKOPOCTb PACIPOCTPAaHEHH S BOJIHBI;

® IPUMEHATh YCIOBHS HAOMIOAEHWs IU(PaKLIUM, YCIOBHS MAaKCHMYMOB H
MHHHMYMOB HHTep()ep eHIINOHHON KapTHHBI 15 aHAJIN3a HHTePepEeHIUOHH O 1
TUPpaKINOHHON KapTHH,

® HCCIIE0BATh 3aBUCUMOCTD: TIEpHO/a KONeOaH!ii OT NapaMeTpoB MasTHHKOB,
nepruoaa KoieOaHWi MaTeMaTHYECKOro MasiTHUKA OT €ro JUTHHBI U aMIUTHTYbI
KoJeOaHu; Tepruosa KojaeOaHHH NPYKHHHOIO MasTHHKA OT MAacChl Ipy3a H
KECTKOCTH IIPY>KUHB;

® I3MEpSATh YCKOPEHHE CBOOOJHOrO MaJIeHUsS C MOMOLIBI0 MaTeMaTHYECKOro
MasiTHHUKa™;

® HaOTIOATh MH3MEPATHBIPOLIECCEIKCIICPUMEHTAIbHOMN IESTETbHOCTH;

® [IPE/ICTABIIATH PE3YIIbTaTh H3MEPEHHH B BUIIE TAOIHILL;

® NIPUMEHSITh 3HAHUS K PEIICHHIO 33124

IlennocTtu
Hay4qHOTO
TTO3HAHHUS

ONEeKTpOMarHuTH
bI€ SIBJICHUS
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ONEeKTPOMarHuT
HBIE SIBJICHUS

20

o OHpC,HCJ'I}ITLZ TIOJIFOCBI  TTOCTOSHHBIX MAar"HWTOB 110 HAIPaBJICHUIO JIMHAN
MarHUTHOI WHAYKOWW WKW HAIPpaBJICHUEC BCKTOpPaA MarHUTHOR HWHAYKIOHU 110

Llennoctu
Hay4HOTO




W3BECTHBIM TIOJFOCAM MAarHHUTa; HAINPaBJICHWC JMHUH MAarHUTHOM WHIYKIIUU
MAarHATHOTO TIOJI1 TOCTOSHHOTO TOKA, WCIONB3Yys TMPaBIIO OypaBUMKa;
HaTIpaBJICHUE MHTYKIIMOHHOT O TOK,

® OOBSCHATH: JICHCTBHE PA3IMIHBIX TEXHUUCCKUX YCTPOHCTB M MEXaHU3MOB, B
KOTOPBIX HCTIONTB3YIOTCS 3JIEKTPOMATHUTEI; TIPUHITHUIT JIeACTBHUS
3JICKTPOABHUTATENsl IMOCTOSTHHOTO TOKA, YCTPOHMCTBO WM TPHHITUII JCHCTBUS
reHepatopa IIOCTOSIHHOTO TOKA, BO3HMKHOBEHHEC WHIYKIIMOHHOTO TOKa B
ATFOMIHHCBOM KOJIbIIE; TPUHIIMITBI TEPEIavd JJICKTPUICCKOH SHEprHHM Ha
paccTosiHuc;

® CTPOUTH U300paKCHUS MATHUTHBIX ITOJICH ITOCTOSHHBIX MAarHUTOB C TIOMOIIBEO
JIMHUI MarHUTHON MHTYKIIUH;

® CPaBHUBATh: JICKTPOJBUraTeIb M TCIUIOBOM JIBUTATENb, SIBJICHUS WHEPIIUU U
CaMOWHTYKIIHH;

® AHAITM3UPOBATh SIBJIICHHUS JJICKTPOMArHUTHOM HMHIYKIMHA U CAMOWHIYKIIHH,
TIKAJTy JICKTPOMArHUTHBIX BOJIH;

® OIIMCBHIBATH yCTpOﬁCTBO u HpI/IHI_II/IH ﬂeﬁCTBI/IH reHepaTopa HCpCMCHHOFO TOKa U
TpaHchopmaropa;

[ Ha6J’lIO}13.TI)Z B3aHMOHeﬁCTBHe TIOCTOSSHHBIX MAarHuToB, BSaHMO}IeﬁCTBHe
TIOJIOCOBOT'0 MarHuTa ¥ JIIOMUHUEBOTO KOJbIIA, TTOJy4eHHE TEPEMEHHOT0 TOKa
HpI/I BpaHleHI/II/I paMKI/I B MAarHuTHOM I10JIC;

¢ HaOJIIOIaTh UHUCCIICAOBATH ACHCTBUEMATHUTHOTO TOJISI HAa TPOBOJHHUK C TOKOM;
® JiCCIIeIOBAaTh: CBOWCTBA IIOCTOSIHHBIX MAarHUTOB, IMONy4aTh KapTUHBI UX
MarHUTHBIX TOJIeH; N3MEHEHHUS IeHCTBUS MarHUTHOTO TTOJIA KaTYIIKH C TOKOM
IpY YBETWYEHUH CHJIBI TOKa B HEW W IPHU IMOMEIICHUH BHYTPU KaTyLIKH
JKEJIE3HOT'0 CEP/ICYHMKA; 3aBUCHMOCTh CHJIBI, EHCTBYIOIIEH HA IPOBOAHUK, OT
HaTpaBJICHUS CHIBI TOKAa B HEM M OT HAaIpaBJIEHHS BEKTOpa MarHUTHOU
WHIYKIAH;

® IPOBOMTEH OIBITHI, IOKA3BIBAIOIINE CYIIECTBOBAaHME MArHUTHOTO IIOJIS
BOKPYT IPOBOIHUKA C TOKOM;

e coOHMpaTh U UCIIBITHIBATH IIEKTPOMATHHUT;

® BBITIOJTHATH SKCIEPUMEHT C paOOTAIOIICH MOJIENBIO AJIEKTPOABUTATE,;

e HaOmromaTh, W3MEpPATh W 0000ImaTh B TIPOIECCE IKCIIEPUMEHTAIHHOM
JIEATEIILHOCTH;

® TIPEICTaBIIATh JOKIIA IBI, COOOICHHS, IPE3CHTAIINY;

® IPUMEHSTH 3HAHWS K PEIICHATO 32,149

IIO3HAaHUA

DIeKTpOMarHuTH
pI€ KOJIEOAHUS U
BOJIHEL.

10

DIIEKTPOMArHUT
HBIE KOJeOaHus
Y BOJIHBI.

10

e HabOmronaTh: 3aBUCHMOCTh 3JIEKTPUYECKOM EMKOCTH KOHJIEHcaTopa OT
TUTOIIAI TUTACTHH, PACCTOSHUS M PO/IA BELIECTBA MEKAY HUIMH; CBOMCTBA CBETA;
® CHCTEMaTH3MPOBATH 3HAHMS O (PU3NIECKON BENWYMHE HAa NPHMEPE EMKOCTH
KOHJIGHCATOPA;

® aHAIM3MPOBATH: TPOLECC KOJIEOAHNH B KOHTYPE W IPEICTABISTH PE3yIbTaThI
aHaJM3a B BUE TAOIMIIBL, JJIEKTPOMArHUTHBIE KONeOaHNs B KOHTYPE C TOYKH
3pEHUsI 3aKOHA COXPaHEHHS SHEPTUH; IIKATY SJIEKTPOMAarHUTHBIX BOJIH;

® CPaBHMBATh: OJIICKTPOMAarHUTHbIE KoJeOaHHWs B KOHTYpEe M KoieOaHUs

Llennoctu
HAay4YHOTO
MMO3HAHUS




MPYKUHHOTO MasiTHHKA, MEXAHUYECKUE U DJIEKTPOMArHUTHBIE BOJIHBI IO HX
XapaKTEPUCTUKAM;

e OLIEHMBATH poJb Poccru B pa3BUTHH pauoCBSI3Y;

e coOupaTh NETEeKTOPHBII paMOTIPHEMHIK;

® OOBSICHATH CBOWCTBa CBETa C TOYKH 3PEHUsI KOPIYCKYJISIPHOW M BOJHOBOH
TEOpHii;

® OIUCBHIBATH OIBITHI 10 U3MEPEHHIO CKOPOCTH CBETA;

® IPUBOJUTH JJOKA3aTeNbCTBA JIEKTPOMAarHUTHOW IPUPOABI CBETA; HAJIHUUS Y
CBETa KOPITYCKYJIIPHO- BOJIHOBOI'O yalIH3Ma CBOICTB;

® [IPE/ICTABIIATH JOKIIA b, COOOIICHUS], IPE3EHTALlUM;

® IPUMEHSTh 3HAHUS K PEILICHUIO 3a/1a4.

DJIEMEHTEI
KBAHTOBOM
bu3nku.

16

DIIEMEHTEI
KBAHTOBOM
(bu3nKu.

16

e Oco3HaBaTh POJIb THIIOTE3bI W SKCICPUMEHTa B Mpoiecce (U3NISCKOro
TO3HAHMS;

e HaOMrOIaTh (GOTOA(PGEKT HA IUHKOBOH IUIACTUHE, CIUIONIHOHN W JIMHEHYATHIC
CIIEKTPHI UCITYCKAHMS,

® [IPUBOJIUTHIIPUMEPHIUCIIONB30BAHUS CIIEKTPATHHOT0 aHAIHM3A;

Crtpoenue atoma. Mogenb aroma TomcoHa. OnbIThI

® ONUCHIBATh: YCTPOMCTBO M NPUHLIMI ACUCTBUs KaMepbl BUibCoHA, siaepHOro
peakTopa, AaTOMHBIX OJJEKTpPOCTaHLUMK, cueryuka ['eiirepa; peiicTBue
PaZMOAaKTUBHBIX M3Iy4EHUI PAa3IWYHBIX TUIOB HA JKUBOW OPraHU3M; IPHUHIIHUIL
paboThI ycKOpUTENei 3IeMeHTapHBIX YaCTHII;

® OIpEENATh COCTAB AaTOMHOI'O SIpa XUMUYECKOI0 3JIEMEHTA U YUCIIO BXOIALIUX
B HETO IIPOTOHOB ¥ HEUTPOHOB, IEPUO IIOTYpACIIaia PaJMOAKTUBHOT 0 3JIEMEHTA;
® 3aNKCHIBATh yPaBHEHMUS peakiinii anbda- 1 0eTa- pacnaios; sJepHbIC PEaKIIHH,
HCIOJIb3Y$ 3aKOHBI COXPaHEHU 3apsiJ0BOT0 U MACCOBOI'0 YUCET,

® Ha3bIBaTh OTJIIMYME SIAEPHBIX CUJI OT CHJI APYTUX B3aUMOACHCTBUIA;

® OOBSICHATH: OCOOCHHOCTH SJIEPHBIX CHJI, MEXaHM3M JeNeHHs sIep ypaHa,
3Ha4YeHHE SICPHON DHEPreTUKH B DHEPrOCHAOKEHUH CTpPaHbI, BO3MOXXHOCTH
WCIOJb30BAaHUS PAIMOAKTUBHOIO U3JIyUYEHUS] B HAYUHBIX UCCIENOBAHUAX U Ha
[IPAKTHUKE;

® PacCUUTBIBATH YHEPTHIO CBSI3U ATOMHOI'O SIAPA;

® OLICHHMBATH 3KOJIOTMYECKHE IPEUMYIIIECTBA U HEAOCTATKHU SIIEPHOM SHEPTETUKU
[0 CPAaBHEHHUIO C JPYIMMU HCTOYHUKAMM JJIEKTPOIHEPIUH, NEPCHEKTUBBI
Ppa3BUTHSI TEPMOAEPHON YHEPTETUKH;

® [IPUMEHATH 3HAHMS K PEIICHUIO 3a7a4

IlennocTtu
Hay4HOTO
TTO3HAHUS

Bcenennas.

12

Bcenennas.

12

IToBTOpEeHnE

Mexannueckue
SIBJICHUS.
Tennosbie

e PaboTtaTs ¢ TEeKCTOM y4eOHIKA M IPEACTABIATE MHPOPMAIIUIO B BUJIE TAOIUIIHI;
e HaOmromaTh chaiimel wim ¢ororpadun aCTpOHOMHUYECKHX OOBEKTOB, Ha
MOJIENH CMEHY JIYHHBIX (a3;

® OOBSICHATH: BUAMMOE JBIDKCHHE IUIAHET, NMPUYMHY TNPHINBOB Ha 3eMile,
SIBIICHHUE TIPEIECCHH, IPUPOAY MapHUKOBOTO 3 deKTa, 00pa3oBaHUE KPaTepoB
Ha JlyHe;

Llennoctu
Hay4HOTO
MMO3HAHUS

Llennoctu
Hay4HOTO
MMO3HAHUS




SABJICHUS. ® TIePEUNCIIATh OOBEKTHI, BXOZSIINE B cocTaB COTHEUHON CHCTEMBI;

DIEeKTPOMArHUT 1 ® PacCUMTHIBATh paccTOsTHUS ITaHeT 10 ConmHIa; [ennoctu

HEIE SBICHHAS e aHaNMM3MpoBaTh (QoTorpaduM BUAWMON 1oBepxHOCTH JIyHBI, TIIaHeT, HAYIHOTO
HEOECHBIX 00BEKTOB;
® 1I3MEPSITh pa3Mephl pa3IyHbIX 00pa30BaHNi Ha TOBEPXHOCTH JIyHBI; TOSHAHIA

CaeroBble 1 ® CPaBHHBATH [JIAHETHI 3eMHOM TP YIIIIBI; IUIAHETHI - THTAHTHI; LennocTn

SABJICHUSA ® ONpeNeNsTh XapaKTepHCTHKH BYJIKaHHYECKUX TIPOIleccOB Ha cryTtHuke | HAYIHOI'O
Onurepa Ho; IIO3HAHUA

HToroBoe 2 HToroBoe 2 ® ONMCBHIBATh: THIIOTE3BI NMPOUCXOXKACHHS M pa3BUTHA CONHEYHOH CHCTEMBI, IlerHOCTH
RAHSTHE RAHSITHE Pe3Y/IBTAThl KOCMUYECKUX HMCCIE/IOBAHMH 1 MX MCHONb30BAHHE B HAPOAHOM HAYYHOTO
XO3SIHCTBE;
® MIPUBOAUTH MPUMEPHI UCTIONH30BAHHS HCKYCCTBEHHBIX CITYTHHKOB 3eMIIH; TTO3HAHMA
e HaOMIOaTh, HM3MEPATH M 0000LIaTH B IpoOLECCEe HKCIEPUMEHTAIBHOM
JIeATeNbHOCTH;
® TIPE/ICTABIIATH PE3YJIbTAThI U3MEPEHUIA B BUIE TAOJIHI;
® TIPUMEHSTh 3HAHUS K PELICHHIO 33/1a4;
® TIPE/ICTABIIATH IOKJIA][bl, COOOIICHHSI, TPE3EHTALIHH;
e pematk 3a1aun B popmate A
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