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1. IOSACHUTEJIBHASA 3AIITMCKA

Pabouass mporpamma mo ¢u3uke 0a30BOro ypoBHS Ha YPOBHE CcpeaHero oomiero oOpasoBaHusi pa3paboTaHa Ha OCHOBE
MTOJIO’)KEHUH W TpeOOBaHWH K pe3ylbTaTaM OCBOCHHS OCHOBHOW 00pa3oBaTeNbHOI mporpammebl, npeactaBieHHBIX B @TOC COO,
a TaKKe C yaeToM (enepaabHoi pabodeii mporpaMMBbl BOCITUTAHUS.

Copepxanre TpOTpaMMBI 1O (PH3MKE HANpaBICHO Ha (hOpMHpOBaHHE €CTECTBEHHO-HAYYHOH KAapTHHBI MHpPa OOYJaIOMIMXCS.
IIporpamma 1o ¢wusuke cooTrBercTByeT TpeboBanmsiv PI'OC COO K T1UIaHUPYEeMBIM JMYHOCTHBIM, NPEAMETHBIM U
METanpeIMETHBIM pe3ylibTaTaM OOY4deHHs, a TalkKe YYUTHIBAET HEOOXOJMMOCTh PEATU3AlNU MEKIPEAMETHBIX CBsi3el (U3MKU C
€CTECTBEHHO-HAYYHBIMH YUeOHBIMH IPEIMETAMH.

®usnka Kak Hayka O HauOosee OOLIMX 3aKOHAX IMPUPOJBI, BBICTYIAs B KAa4eCTBE Y4EOHOTO IpeMeTa, BHOCHT CYLIECTBEHHBIN
BKIaJ B CHCTeMy 3HaHMH 00 okpyxatomeM wmupe. Pusmka - CHCTeMOOOpa3yIOIIMA IJIsl €CTECTBEHHO-HAYYHBIX Y4EOHBIX
MIPEZIMETOB, TOCKOJIBKY (M3MYECKHE 3aKOHBI JIe)KaT B OCHOBE IIPOIECCOB M SIBJICHWH, H3ydaeMBIX XHMHEH, OHOJoTHEH,
¢usnyeckoii reorpaduell M acrpoHomueil. Mcnonb3oBaHMe M aKTUBHOE IPUMEHEHHE (DU3MYECKUX 3HAHMH OIpEIesseT Xapakrep
1 pa3BHTHE Pa3HOOOPA3HBIX TEXHOJOTHH B cdepe IHEPreTHKH, TPAHCIIOPTa, OCBOCHUS KOCMOCA, IMOJIYYE€HHS HOBBIX MaTE€pUaIOB
C 3aJaHHBIMH CBOWCTBaMH W Ipyrux. M3ydeHne (U3NKM BHOCHT OCHOBHOW BKIaJ B (OPMHPOBAHHE €CTECTBEHHO-HAYIHOM
KapTHHBl MHpa OOyJalommxcs, B (OPMHUPOBAHHE YMEHHH INPHUMEHATh HAYYHBIH METOJ| IO3HAHMSA MPH BBIIOIHEHHH HMH
y4eOHBIX UCCIIEIOBAHUM.

CrepXHEBBIMH JJIEMEHTAaMH Kypca (QU3HKA Ha YpPOBHE CpeaHero oOmero o0pa3oBaHus SABISAIOTCS (U3NYECKHE TEOPUH
(bopMupoBaHHe TPEACTABICHUH O CTPYKTYpe IOCTPOCHUs (U3MYECKOW TEOpHH, poJNd (QyHIAMEHTaIbHBIX 3aKOHOB H
NMPUHIOUIIOB B COBPEMCHHBIX MPEACTABICHHUAX O IMIPUPOAC, TPaHUIaX HNPHUMCHUMOCTH TeOpI/Iﬁ, JJIA4 OIIMCaHUus C€CTCCTBCHHO-
Hay4IHBIX SIBJICHUH U MPOIIECCOB).

Pemrenne pacyeTHBIX M Ka4ECTBEHHBIX 33/1a4 C 3a/IaHHOI (DM3MYECKOW MOJIEINbIO, TI03BOJISIONIEE IIPUMEHSATh W3yYEHHBIE 3aKOHBI
U 3aKOHOMEPHOCTH KaK M3 OJIHOTO pasjiesia Kypca, TaK M MHTETpHpYs 3HAHMS M3 pasHbIX pasgenoB. J[s KauecTBEHHBIX 3aj1ad
TIPUOPHUTETOM SIBJISIIOTCS 3aJaHusl Ha OOBSCHEHHWE IPOTCKaHMS (HU3MYECKUX SIBJICHUH M IPOLIECCOB B OKPYXKAIOMIEH IKH3HHU,
Tpebyromnye BeiOopa pruznueckoi MOAENN JUIs CUTYAIMH PaKTHKO-OpPUEHTHPOBAHHOTO XapaKTepa.

OCHOBHBIMH LIEJISIMH U3ydeHUS (PU3NKH SBIISIOTCSL:

dopmupoBaHNe MHTEpeca M CTPEMIICHHS OOydalomMXcs K HaydHOMY H3YYEHHIO HPHPOJBI, Pa3sBUTHE WX HWHTEIJICKTYAIbHBIX H
TBOPYECKIX CIIOCOOHOCTEH;

Pa3zBuTHe mpeacTaBIeHHMH O HAaydHOM METOZAE IO3HAHMSA W (OPMHUPOBAHHE HCCIEJOBATEIBCKOTO OTHOLIEHUS K OKPYKAIOMINM
SIBIICHUSIM;

dopMHUPOBaHHE HAYYHOTO MHPOBO33PCHHUS KaK pe3yibTaTa H3y4eHHS OCHOB CTPOCHHS MAaTepUH M (PYHIAMEHTAJBHBIX 3aKOHOB
¢bu3MKy;

dopmHpoBaHUE YMEHUN OOBSICHATH SBJICHHUS C UCIOJIb30BaHUEM (DU3UYCCKIX 3HAHUN M HAYYHBIX JIOKA3aTEIIbCTR;

®dopmupoBaHue PeACTaBICHUH O POIH (HDU3HUKH ISl pa3BUTHUS JPYTMX €CTECTBEHHBIX HaYK, TEXHUKH U TEXHOJIOTH.

JocTmkeHne 3THX Ielell oOecreunBacTCsl pELICHHEM CIIEAYIONIMX 3ajad B Ipoliecce H3ydeHUs Kypca (H3MKM Ha ypOBHE
cpezHero o6uiero oopa3oBaHHs:

[TpuoGperenne cucrempl 3HaHUE 00 0OmMMX (GHU3MYECKUX 3aKOHOMEPHOCTSX, 3aKOHAaX, TEOPHAX, BKIIOYAS MEXAHHKY,
MOJIEKYISIPHYIO (PH3UKY, 3TEKTPOANHAMHUKY, KBAHTOBYIO (PH3MKY M JJIEMEHTHI aCTPO(HU3HKY;

dopmupoBaHNE yMEHUH MPUMEHSATh TEOPETHUECKHE 3HAHUS JUIl OOBSICHEHUS (DMU3MUCCKUX SIBICHWH B NMPHUPOAE W OIS TPHHATHS
MIPaKTUYECKUX PELIEHUH B IOBCEIHEBHOM KU3HU;

OcBoeHUE CHOCOOOB peUIeHHs pPa3IMYHbIX 3aJad C SIBHO 3aJaHHOM (M3MUYECKOH MOJENblo, 3ajad, MHOoJpa3yMEeBaroInX
CaMOCTOSITENIbHOE CO3/jaHne (PU3NUECKON MOJICNIN, COOTBETCTBYIOIIECH YCIOBHSIM 3a/1a4H;

ITonumanue CI)I/ISI/I‘ICCKI/IX OCHOB M INPUHOHUIIOB HeﬁCTBHﬂ TCXHUYCCKHNX yCTpOﬁCTB N TEXHOJIOTUYCCKUX MNPOIECCCOB, UX BIIUAHUA
Ha OKPYKAIOLLYIO CPeLy;

OBnasieHHe METOJaMU  CaMOCTOSITENBHOTO  IUIAHUPOBAaHUS W IMPOBEJACHUS (PU3MYECKMX OKCIIEPUMEHTOB, aHajiu3a M
HHTEpIpeTanuy HH(GOpMAaLnK, ONIPeaeIeH s JOCTOBEPHOCTH NOJTY4EHHOTO Pe3ylbTara;

Co3nanue ycIIoBHH JUIsl pa3BUTHSI YMEHHUI ITPOEKTHO-NUCCIIEA0BATEIBECKOM, TBOPYECKOH AESTEIbHOCTH.

2. MECTO YYEBHOI'O IIPEJMETA B CTPYKTYPE OGPA3OBATEJIbHOU ITPOTI'PAMMBI

Iuxn (pasnen) OIT: |CO

VYaeOHBIM mpemMer m3ydaercss B oOmeoOpasoBarensHOM Imiie ydeOHoro mmrana OOIT CIIO Ha 0a3e OCHOBHOTO OOIIEro
00pa30BaHMs C MOTyIEHHEM CPEIHEro 00IIero 00pa3oBaHMUs.

3. IVTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA YYEBHOI'O IIPEJJMETA

OcBoeHne CoIepKaAHUA yqeﬁﬂoro npeamMera o0ecreYnBaeT J0CTUKEHHE Oﬁy'-la]O]].[l/lMl/lCﬂ CJIeAYIOIIUX pe3yjJbTaToB:

JIMYHOCTHBIE pe3yJabTaThbl:

3.1.1 | B yacTu rpax1aHCKOTO BOCTIMTAHUS:

3.1.2|JIP TB 1. chpopMHPOBAHHOCTh TPAXKTAHCKON TO3ZWIUN OOYJArOmIETOCs KAaK AaKTUBHOTO ¥ OTBETCTBCHHOTO WICHA
poccuiickoro o0IIecTBa;

3.1.3|JIP I'B 3. mnpuHATHE TPaJMIIMOHHBIX HAIIMOHAJIBHBIX, OOIICUCIOBCUCCKUX TYMAHHCTHUCCKUX M JIEMOKPATHYCCKIX
LIECHHOCTEH;

3.1.4|JIP I'B 5. roTOBHOCTh BECTH COBMECTHYIO JESITEIBHOCTh B MHTEpECcax TPa)KAAHCKOTO OOIIecTBA, Y4acTBOBaTh B
CaMOYNpPAaBJICHUH B 00pa30BaTENbHON OpraHU3aliH;

3.1.5|JIP TB 6. ymenume B3aMMOICHUCTBOBATH C COLMAIBHBIMA WHCTUTYTaMH B COOTBETCTBHHM C WX (QYHKUIHAMH U
Ha3HauCHHUEM;




3.1.6

JIPI'B 7. roTOBHOCTb K TyMaHUTAPHOM! U BOJIOHTEPCKOH IEATEIBHOCTH;

3.1.7 | B yacTu naTpUOTUYECKOTO BOCIUTAHUS!

3.1.8 | JIP TIB 1. chopMupOBaHHOCTH POCCHICKON TPAXKIAHCKOH HICHTHYHOCTH, MATPUOTH3MA;

3.1.9|JIP TIB 2. meHHOCTHOE OTHOIICHHE K TOCYJapCTBEHHBIM CHMBOJIAM, JOCTIDKCHHSM POCCHHCKHX YYEHBIX B 00JacTu
(HhMBUKM U TEXHUKE,

3.1.10 | B yactu AyXOBHO-HPaBCTBEHHOI'O BOCIIUTAHUS:

3.1.11 |JIP JHB 2. chopMupoBaHHOCTH, HPABCTBEHHOTO CO3HAHWS, DTHUECKOTO IMOBEACHHUS, B TOM YHCIE B JIEATEIBHOCTH
YYIEHOTO;

3.1.12 | JIP IHB 4. oco3HaHue TMIHOTO BKIaAa B HIOCTPOCHNE YCTOWIMBOTO OYIYIIIEro;

3.1.13 | B gacTu 3CTETHYECKOTO BOCIIMTAHUS:

3.1.14 | JIP OB 1. scTeTM4ecKkoe OTHOIICHWE K MHPY, BKIIOYAs 3CTCTUKY HAYYHOTO TBOPYECTBA, MPHUCYIIETO (HHU3MIECKON
HayKe;

3.1.15 | B gactu TpyI0BOTO BOCIIMTAHUS:

3.1.16 |JIP TB 3. uHTepec K pa3nuyHbIM cdepaM IpodecCHOHANBHONW IesATeIbHOCTH, YMEHHE COBEpIIaTbh OCO3HAHHBIN
BBIOOD Oymy1ei mpodeccuu 1 pean30BbIBATh COOCTBEHHBIC KU3HEHHBIC TUIAHBI;

3.1.17|JIP TB 4. rotoBHOCTb M CIIOCOOHOCTH K OOpa3oBaHHIO W CamMOOOpa30BaHUIO B 00JAacTH (M3WKM Ha MPOTSHKEHUH
BCEH KU3HH,

3.1.18 | B gacTH 5K0JI0rMYeCKOTO BOCIIUTAHHUSA:

3.1.19|JIP DxB 1. cdopMHUpOBaHHOCTb SKOJOTHUECKOH KyNbTYpPBI, OCO3HAaHHE IJIO0AJBLHOTO XapakTepa 3KOJOTMYECKUX
npoOiem;

3.1.20 [ JIP DOxB 2. nnaHupoBaHHME M OCYLIECTBIEHHE [eHCTBUII B OKpyXKalomeil cpeae Ha OCHOBE 3HaHUS Iieled
YCTOHYMBOTO pa3BUTHS YEIIOBEUECTBA,

3.1.21 | JIP DkB 5. pacmupeHre ombiTa NEATEIHHOCTH KOJOTHMYECKON HAIpaBIEHHOCTHHA OCHOBE MMEIOIIMXCS 3HAHUH IO
¢busnke;

3.1.22 | B gacTi IEHHOCTH HAYYHOTO TTO3HAHUS:

3.1.23|JIP LHIT 1. cdopMUPOBAHHOCTH MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS
(u3nuecKoil HayKu;

3.1.24 |JIP IHIT 3. oco3HaHWe IICHHOCTH HAYJHOH JEATENbHOCTH, TOTOBHOCTH B TIPOLECCE W3YUCHUS (HU3UKA
OCYILECTBIIATH MPOEKTHYIO M UCCIIEA0BATENIBCKYIO AESTENbHOCTh HHAMBUAYAIBHO U B TPYIIIE.

MeTtanpeaMeTHbIe 00pa3oBaTe/bHbIe Pe3yJbTaThI:

3.2.1 | OBnageHue yHUBEPCAIbHBIMU MO3HABATENBHBIMU JEHCTBUSIMMU:

3.2.2 | a) 6a30BbIe IOTUYECKUE NCHCTBUS:

3.2.3 | - camocTosATeNnbHO (POPMYIHPOBATh U AKTYaIU3UPOBATH IPOOIIEMY, PACCMATPUBATH €€ BCECTOPOHHE;

3.2.4 | - ompenensTh UeNu IeITebHOCTH, 33aBaTh TapaMETPhl M KPUTEPHU UX JOCTHKEHHS;

3.2.5 | - BBIABIIATH 3aKOHOMEPHOCTH ¥ ITPOTHBOPEUHS B PACCMATPUBACMBIX (DU3HUECKUX SIBICHUSX;

3.2.6 |- pa3pabaTeiBaTh MJaH pPEIICHUS MPOOJEMBI C YYETOM aHaIM3a HMEIOIIMXCS MaTepuajbHBIX M HeMaTepHaIbHBIX
pecypcos;

3.2.7|- BHOCHUTB KOPPEKTHBBI B JAEATEIBbHOCTb, OLIEHUBATh COOTBETCTBHE pE3YIbTATOB IETSIM, OLCHUBATh PUCKU
MOCJIEICTBUH JEATENLHOCTH;

3.2.8 |- KOOPOMHUPOBATH M BBIIOJHATH pPAaOOTYy B YCIOBUSX pEaJbHOTO, BHPTYAIBHOTO W KOMOWHHPOBAaHHOTO
B3aHUMO/ICHCTBHS;

3.2.9 | - pa3BHUBaTh KpEaTUBHOE MBIIUICHHUE NIPH PEIICHNH XU3HEHHBIX MPOOIeM.

3.2.10| 6) 6a30BBIC UCCIENOBATENBCKIE ICHCTBHS:

3.2.11 | - BnameTh Hay4HOW TEPMHUHOJIOTHEH, KITIOYEBBIMHU MMOHATHIMHU U METOJaMU (PU3NYECKOH HAYKH;

3.2.12 | - BnageTb HaBBHIKAMH Y4EOHO-HCCIIE0BATENbCKOM W MPOEKTHOW JESTENFHOCTH B 00JacTH (pU3MKM, CIIOCOOHOCTBIO U
TOTOBHOCTBIO K CaMOCTOSITENBHOMY IIOMCKY METOJOB pEIICHHs 3a1ad (M3MYECKOTO COAEPKAHUS, NPUMEHEHHUIO
Pas3IUYHBIX METO/IOB TIO3HAHUS;

3.2.13 |- Brmagers BUAAMHU JAEATEIBHOCTH IO MOJYYEHHIO HOBOTO 3HAHMS, €ro HHTEpIpeTaluy, MpeoOpa3oBaHUIO U
NPUMEHEHUIO B DPa3IMYHBIX y4EOHBIX CUTYAILMSX, B TOM YHCIE IPU CO3JAaHMU Y4YEOHBIX IIPOEKTOB B 00JIaCTH
¢usnKy;

3.2.14 |- BBIABIATP NPUYUHHO-CICICTBEHHBIE CBA3M M aKTyaJH3HpPOBATh 3ajady, BBIIBUTATh TUIIOTE3y €€ peIIeHHs,
HaXOAUTh apryMEHTHI IS J0Ka3aTelbCTBA CBOMX YTBEP)KACHUI, 3aJaBaTh apaMeTphl U KPUTEPUHU PEIICHHS,

3.2.15|- aHanmu3MpoBaTh INOJyYCHHBIE B XOJE PEIICHUS 3aJadll pPe3yabTaThl, KPUTHUECKH OIICHHBATh MX JIOCTOBEPHOCTb,
MPOTHO3UPOBATh N3MEHEHNE B HOBBIX YCIOBUSIX;

3.2.16 |- cTaBuTh M (HOPMYIHPOBATH COOCTBEHHBIE 3a7adl B 0Opa30BATENLHOM AEATENBHOCTH, B TOM YHCIIE IIPU H3y4EHHU
¢busnKy;

3.2.17 | - maBaTh OIICHKY HOBBIM CHTYAIIUsIM, OICHUBAThH IIPHOOPETCHHBIN OTIBIT;

3.2.18 | - yMeTh MEPEHOCUTD 3HAHUS IO (PU3HKE B MPAKTHUECKYIO 00IaCTh )KU3HEACATCILHOCTH;

3.2.19 | - yMeTh HHTETPHPOBATH 3HAHUS U3 PA3HBIX IPEAMETHBIX 00IacTeH;




3.2.20

- BBIABUT'aTb HOBBIC UJICU, ITIPEAJIaratb OpUrnHaJIbHBIC ITOAXOAbI U PCIICHUA

3.2.21 | - craBuTh MPOOIEMBI U 331a4H, JIOMYCKAIONINE aJbTEpPHATUBHBIE PEILICHUSI.

3.2.22 | B) paboTa ¢ nHpOpMAaIHECii:

3.2.23 |- BmameTs HaBBIKAMH TIIONY4CHUS WHGOpMAIMH (U3NIECKOTO COJACPKAHWSA W3 WCTOYHHKOB pAa3HBIX THIIOB,
CaMOCTOATENILHO OCYIIECTBIATh IOWCK, AaHAJIM3, CHCTEMATHU3AlMI0O M HMHTEPNPETanui0 HHPOPMAIMU Pa3IMIHBIX
BUJIOB U (pOPM IMpeIiCcTaBIICHUS;

3.2.24 | - onleHNBaTh TOCTOBEPHOCTH WH(OPMAIIHH;

3.2.25|- wucnonp3oBath cpeictBa MHOOPMALMOHHBIX M KOMMYHHKAIIHOHHBIX TEXHOJIOTMH B pEUICHUH KOTHUTHBHBIX,
KOMMYHUKAaTHBHBIX M OPraHW3allMOHHBIX 33/1a4 C COOJIOZEHHEM TpeOOBaHHM SPrOHOMHUKH, TEXHHKH 0E30MacHOCTH,
THTHEHBI, PECYpCOCOepeKeHNs], MPABOBBIX U 3TUUECKIX HOPM, HOPM MH(OPMaMOHHON 6€301acHOCTH;

3.2.26 |- co3maBaTh TEKCTHl (PU3UUECKOTO COICpXAHWS B pPa3NIWYHBIX (opMaTax C y4eToM HaszHadeHHWs HHQPOpMaldu M
LeJICBO ayTUTOPUH, BRIOUpAsi ONTHUMAIIBHYIO (GOPMY IPE/ICTABICHHS ¥ BU3yalI3alluH.

3.2.27 | OBnageHne yHUBEPCATEHBIMI KOMMYHHUKATHBHBIMH JICHCTBUSIMH:

3.2.28 | a) oOmienme:

3.2.29 | - ocymiecTBIATH OOLICHUE HAa YpOKaX (PM3HKU U BO BHEYPOUHOI! JIeATEIHbHOCTH;

3.2.30 | - pacmio3HaBaTh MPEANOCHUTKA KOHPIUKTHBIX CHTYAIlMd ¥ CMATYATh KOH(JIHKTHL,

3.2.31 | - pa3BepHYTO U JIOTUYHO M3JaraTb CBOIO TOUKY 3PEHUSI C HCIIOJIb30BAHUEM SI3BIKOBBIX CPEIICTB.

3.2.32 | 6) coBMecTHas AEATEIHHOCTE:

3.2.33 | - mOHMMATH U UCIIOIBL30BATh IPEUMYIIECTBA KOMAaH/IHON M MHIMBUAYAIEHON paboThI;

3.2.34 | - BRIOMpATh TEMATHKy W METOJBI COBMECTHBIX AEHCTBHH C y4eTOM OOIIMX HHTEPECOB, U BO3MOXKHOCTEH KaXKIOTO
YICHA KOJIIEKTHBA,

3.2.35 |- mpuHUMAaTh LENIN COBMECTHOHM JEATeNIbHOCTH, OPTaHW30BHIBATH W KOOPJMHUPOBATH NEUCTBHUS IO €€ JOCTHKEHHIO!
COCTaBJIATh IUIAaH JEWUCTBUH, paclpenensTb pOJM C Yy4eTOM MHEHHH YJaCTHHKOB, OOCYXIATh pE3yAbTaThl
COBMECTHO# paboTHI;

3.2.36 |- oleHMBaTh KauecTBO CBOEr0 BKJIaJa W KaXKIOr0 yJacTHHKa KOMaHIbBl B OOLIMH pe3ynbTaT 1o pa3paboTaHHBIM
KpUTEPHUSIM;

3.2.37|- mnpemaratb HOBBIE NPOEKTHl, OLEHUBATH HJIEH C TO3UIMU HOBH3HBL, OPHIMHAJIBHOCTH, IPAKTHYECKOM
3HAYUMOCTH;

3.2.38 |- OCyIIECTBIATh MO3UTHBHOE CTPATETHUYECKOE IIOBEJCHHE B PA3JIMYHBIX CHUTYAllUSAX, HPOSBIATH TBOPYECTBO U
BOOOpaXkeHue, ObITh HHUIIMATHBHBIM.

3.2.39 | OBnageHre YHUBEPCATGHBIMHU PETYIIITUBHBIMH JCHCTBUSIMH:

3.2.40 | a) camoopranu3anusi:

3.2.41 |- caMOCTOSITENIbHO OCYLIECCTBIIATH IO3HABATENbHYIO JICATEIBHOCTE B 001acTH (DM3UKM M ACTPOHOMHH, BBISBIATH
npoOIIeMbl, CTaBUTh U (POPMYIHPOBATH COOCTBEHHBIE 3a1a4H;

3.2.42 | - caMOCTOSITETIbHO COCTABIATH IUIAH PEIICHUS PACUETHBIX M KaYeCTBEHHBIX 3ajiad, IJIaH BBIIOJHEHUS MPAaKTHUECKOM
paboThI C yUETOM UMEIOLIUXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH M IIPEIIIOYTEHUH;

3.2.43 | - maBaTh OIICHKY HOBBIM CHUTYaIIHsIM;

3.2.44 | - pacmpATh paMK{ y4eOHOTO MpeMeTa Ha OCHOBE JIMYHBIX IIPEIIIOUTEHUII;

3.2.45 | - nenath OCO3HAHHBINA BHIOOP, APTYMEHTHPOBATH €ro, OpaTh Ha cedsl OTBETCTBEHHOCTH 32 PEIICHNE;

3.2.46 | - orleHNBATh MPHOOPETEHHBIH OIIBIT;

3.2.47 |- cnocoOCTBOBaTh (OPMHUPOBAHUIO M MPOSBICHUIO SPYIUIMA B 00JaCTH (PU3HKU, IMOCTOSIHHO MOBBIIIATE CBOW
00pa3oBaTelbHbII U KyJIbTYPHBIA YPOBEHb.

3.2.48 | 6) cCaMOKOHTPOJIb:

3.2.49 | - naBaTh OLIEHKY HOBBIM CHUTYal[HsM, BHOCHTb KOPPEKTHBBHI B JIESITEILHOCTh, OIIEHHMBATh COOTBETCTBHE PE3YJIbTATOB
LETISIM;

3.2.50|- BmameTh HaBBHIKAMH IIO3HABATEIHHOW peIIEKCHU KaK OCO3HAHHSI COBEPIIAeMbIX JACHCTBUH M MBICIUTEIBHBIX
MPOILIECCOB, X PE3YJIbTATOB U OCHOBAHUM;

3.2.51 | - ncnonp30BaTh MPUEMBI peIIeKCHH TSI OIICHKH CUTYalllH, BEIOOpa BEPHOTO PEIICHMUS,

3.2.52 | - o1leHHMBaTh PUCKU M CBOEBPEMEHHO IPUHUMATD PEIICHUS 110 UX CHIDKEHHIO;

3.2.53 | - npuHUMAaTh MOTUBBI M apPT'yMEHTHI JPYTHX IPH aHAIN3E PE3YIAbTATOB JICSITEIILHOCTH.

3.2.54 | B) mpuHATHE ceOS U IPYIUX:

3.2.55 | - npuHUMAaTh ce0si, MOHUMAsi CBOM HEJJOCTATKH M JJOCTOMHCTBA;

3.2.56 | - npuHUMAaTh MOTUBBI M apT'yMEHTHI JPYTHX IIPH aHAIN3E PE3YIbTATOB JIEITELHOCTH;

3.2.57 | - npu3HaBaTh CBOE NMPaBO ¥ MPABO APYTHX Ha OIIMOKY.

IIpenMeTHBIE pe3yJbTaTHI:




3.3.1

ITP 1 chopMUPOBAHHOCTH MpEACTaBICHUH O poiau U MecTe (U3IMKA U acCTPOHOMHHM B COBPEMEHHOW Hay4dHOU
KapTHHE MHpa, 0 cucTeMooOpasyiomeid poiu (U3NKA B Pa3BUTUU E€CTECTBEHHBIX HAayK, TEXHHKH U COBPEMEHHBIX
TEXHOJIOTHH, O BKJIaJe POCCUHCKUX M 3apyOEkHBIX y4EHBIX-(HU3MKOB B Pa3BUTHE HayKH; MOHMMaHue (uanueckon
CYLIHOCTH HaOJIOaeMbIX SBJICHUI MHKPOMHpA, MakpOMHpa W Meramupa; IOHHMMaHHE pOJIM acTPOHOMHH B
MPAaKTUYECKOW JEATEIbHOCTH 4YelloBeKa M JajibHEHIIeM HaydHO-TEXHHYECKOM pa3BUTHUH, poid (Qu3nku B
(hopMHpoBaHHH Kpyro3opa 1 (yHKIIMOHAIBHOM IPaMOTHOCTH YEJIOBEKa JUIsl PEIICHUs! TPAKTHIECKUX 3a/1a4;
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ITP 2 chopmMHupOBaHHOCTH YMEHHH pacro3HaBaTh (hM3UUECKHE SBICHUS (IIPOIECCHl) M OOBICHATH UX HAa OCHOBE
M3YYCHHBIX 3aKOHOB: PaBHOMEPHOE M PaBHOYCKOPEHHOE IPSIMOJIMHEHHOE ABMKEHHE, CBOOOJIHOE MajieHHe Ted,
JBIDKCHUE 110 OKPYXKHOCTH, WHEpHHS, B3aWMOJICHCTBUE TeJ, KoyieOaTelnbHOE [BIDKCHHE, PE30HAHC, BOJHOBOE
JBIDKeHUe; 1uddy3us, OpOyHOBCKOE ABHKEHHE, CTPOSHHE XUAKOCTEH M TBEPIBIX Tell, U3MEHEHHEe 00beMa Tell Ipu
HarpeBaHuM (OXJI&KIEHWHM), TEIJIOBOE pABHOBECHE, WCIApEHHE, KOHICHCALUS, IUIABJICHHUE, KpPUCTAJUIN3AINS,
KUIICHHWE, BIAXKHOCTh BO3AyXa, CBA3b CpEJHEH KHHETHYECKOH OSHEPrHM TEIUIOBOTO JBW)KCHHS MOJICKYIT C
a0COJIOTHOI TeMmepaTypoil, MOBBIIICHWE AABJICHHS Tra3a IPH €r0 HAarpeBaHHUHM B 3aKPBITOM COCYHE, CBSI3b MEXKIY
napamMeTpaMH COCTOSIHMSI Ta3a B M30MpPOLEccax; DSJICKTPH3AaLUs Tel, B3aWMOICHCTBHE 3apsiioB, HarpeBaHHUE
MPOBOJHUKA C TOKOM, B3aMMOJICHCTBHE MarHWTOB, 3JIEKTPOMATHWUTHAs HHIYKIMA, NEHCTBUE MAarHUTHOTO IONSA Ha
NPOBOJAHUK C TOKOM M JBIDKYLIMHCS 3apsill, OJEKTPOMAarHWTHbIC KOJE€OAaHUsl W BOJIHBIL, NPSIMOJIMHEHHOE
pacnpocTpaHeHHE CBeTa, OTpakeHWe, IpejoMiieHHe, HWHTepdepeHUus, Aupakuuss | I[OJisIpU3alMs CBeTa,
Jqucnepcusi cBera; (GpOTOAIEKTpUUECKUi (P QEKT, CBETOBOE AaBIEHHE, BOZHUKHOBEHHE JHMHEHYAaTOro CIIEKTpa aroMa
BOJIOPO/A, €CTECTBEHHAS U UCKYCCTBEHHAs paJHOaKTUBHOCTb;
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IIP 3 BrnameHHEe OCHOBOIOJIATAIOIIUMH (DU3MYCCKUMH TOHATHSIMH M BEIMYMHAMH, XapaKTePU3YIOMUMH (HH3HUCCKUE
mporecchl (CBSA3aHHBIMH C MEXaHWYECKUM JIBIDKEHHEM, B3aMMOJICHCTBHEM TeJl, MEXaHWYECKUMHU KOJICOAHUSIMHU H
BOJIHAMH, aTOMHO-MOJIEKYJIIPHBIM CTPOCHHEM BEIECTBA, TEIJIOBHIMU MPOIECCAMH; DJIEKTPUYECKUM W MarHUTHBIM
MOJISIMH, JICKTPUYCCKAM TOKOM, 3JICKTPOMATHUTHBIMU KOJICOAHUSIMH M BOJIHAMH, ONTHUYCCKUMH SIBJICHUSIMH,
KBAaHTOBBIMU  SIBIICHUSIMH, CTPOGHHMEM  aToMa M  aTOMHOIO  siipa,  PaJMOAaKTUBHOCTHIO);  BIaJCHUE
OCHOBOIOJIAraronuMHu ACTPOHOMHUYECKHUMH MOHSATHIMH, TO3BOJISIONIMUI XapaKTepu30BaTh MIPOLIECCHI,
MPOUCXOJIAIIAE Ha 3BE3laX, B 3BE3IHBIX CHCTEMaX, B MEXKIAJAKTUYECKOW Cpele; JBIKCHHE HEOCCHBIX Tel,
3BOJIIOIUIO 3Be3]1 M BeelleHHOM;
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[P 4 BnameHue 3aKOHOMEPHOCTSIMH, 3aKOHAMU M TeopusMH (3akoH BcemupHoro tsrotenusi, I, II u III 3akonsI
HeloToHa, 3aK0H COXpaHEHHsS MEXaHMYECKOM SHEpIruu, 3aKOH COXPAaHEHMs UMIIY/lbca, IMPUHIMII CYNEpHO3ULUU CHIL,
IOPUHIUI PABHONPABHOCTH HWHEPLMAIBHBIX CHUCTEM OTCYETa; MOJIEKYISIPHO-KUHETHUECKY0 TEOPHIO CTPOCHHUS
BEILIECTBA, Ta30BbIE 3aKOHBI, MEPBBIM 3aKOH TEPMOJUMHAMUKH; 3aKOH COXPAHEHUS SIEKTPUUYECKOTO 3apsja, 3aKOH
Kynona, 3akon OMma 1is ydacTka end, 3akoH OMa JUIsl NOJIHOM 3JIeKTpuyeckod nenu, 3akoH JDxoyna - Jlenna,
3aKOH DJIEKTPOMArHUTHON WHIYKIHMH, 3aKOH COXPAaHEHHs DHEPIUH, 3aKOH NPAMOJIMHEHHOIO pPacHpOCTpaHEHUsS
CBETa, 3aKOH OTPaXXCHUS CBETAa, 3aKOH INPEIOMIICHHMs CBETa; 3aKOH COXPAaHEHUS DJHEPIUH, 3aKOH COXPAHEHUS
UMIIyJIbCa, 3aKOH COXPaHEHHs DJIEKTPUYECKOTO 3apsja, 3aKOH COXpPaHEHUs MAacCOBOIO 4HCINa, MmocTynaTel bopa,
3aKOH PaJUOAaKTUBHOIO paclaja); YBEPEHHOE HCIOIb30BAaHME 3aKOHOB M 3aKOHOMEPHOCTEH MpHW aHaIu3e
(hM3NYECKHX SIBICHUN U IIPOLIECCOB;
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[IP 5 ymeHme y4HTHIBATH TPAHWIBl TPUMEHEHHS W3yICHHBIX (UINUECKAX MOJENIeil: MaTephanbHas TOYKa,
MHEpLIUalbHasg CHCTEMa OTCYETa, MJCAJIbHBIA ra3; MOJEIU CTPOEHHS Ta30B, KUAKOCTEH W TBEPABIX TEN, TOUEUHBIN
JMEKTPUYECKUil 3apsi, sAepHas MOJEIb aToOMa, HYKIOHHAas MOJENb aTOMHOIO sipa INPH pElIeHHH (QU3HUecKux
3aj1a4;

3.3.6

[IP 6 BmameHWe OCHOBHBIMM METOJAMH HAyJIHOTO MO3HAHMSA, HCIIOJIB3YeMBIMH B (HM3HKE: MPOBOAWUTH HPSMBIC U
KOCBEHHBIC M3MEpeHMs (M3MUYECKUX BEIWUHMH, BBIOMpAsl ONTHMAJIBHBIN CIIOCOO M3MEPEHUS] M MCIONB3Yys H3BECTHBIC
METOJIl OLEHKM MOTPEHIHOCTEH W3MEpEeHUH, NPOBOJUTH HCCICIOBAHHE 3aBUCHMOCTEH (DU3MUECKUX BEIWYHUH C
UCITIONB30BaHUEM TMPSIMBIX M3MEPEHHUH, OOBSACHATH IOIYyYCHHBIC pE3YIbTaThl, HCIONB3YS (U3NUECKUE TEOpHUH,
3aKOHBI M TIOHSTHS, M JIeNaTh BBIBOJbI; COONIONATh MpaBuia 0€30MacHOro Tpyda IpU MPOBEJCHUH UCCIIEIOBAHUMI B
paMKax y4eOHOro OSKCIepHUMEHTa M Yy4eOHO-HCCIeOBaTeIbCKOW JESTeIbHOCTH C HWCIOJb30BaHHEM HU(BPOBBIX
M3MEPHUTENBHBIX YCTPOWCTB M J1a0OpaTOPHOTO 00OpynoBaHUs; C(HOPMHUPOBAHHOCTh NPEICTABICHHH O METoJax
MOJIy4€HHsI HAy4YHBIX aCTPOHOMUYECKUX 3HAHUMY;

3.3.7

ITP 7 cdopMUpOBaHHOCTh YMEHUs pelllaTh pacyeTHbIE 3aJayd C SBHO 3aJaHHOW (DU3UUECKOH MOJEIbIO, MCIIOJNIb3YS
(u3nueckre 3aKOHBI M TPUHIUIBI, HA OCHOBE aHAJIN3a YCJOBUS 3a/laud BHIOMpaTh (PU3UUECKYIO MOJIENb, BBLICISATH
(usnueckre BeMMUYMHBI U (QOPMYJIbl, HEOOXOAUMBIE JUIsl €€ PELICHUs], TPOBOJUTH PACUeThl U OLIEHUBATh PEaJbHOCTh
MOJY4eHHOTO 3Ha4yeHWs (U3MUecKod BeNWYMHBI; pelaTh KayeCTBEHHbIC 3aJlaud, BBICTpAauWBas JIOTHYECKU
HEMPOTHBOPEUYMBYIO LIETOYKY PACCyKICHHH C ONMOpOH Ha M3YydCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH M (HH3HUYECKHE
SIBJICHUS;

33.8

I[IP 8 cdopMUPOBAHHOCTH YMEHUS MPHUMEHATh IOJNYy4YEHHbIE 3HAHMS ISl OOBSCHEHHS YCIOBHH IPOTEKaHMs
¢u3nueckux SBICHUH B MNPUPOAE W ISl HPUHATUS TPAKTHUSCKHMX pPEUIEHHMH B TOBCEIHEBHON KHM3HU IS
oOecrieyeHust 0€30MacHOCTH TpH  OOpamieHud C  OBITOBBIMH INPUOOpaMH M TEXHHYECKMMH YCTPOHCTBaMH,
COXpaHEHMs 3/I0pOBbsS U COOJIIONEHUS HOPM SKOJIOTHMYECKOTO TIIOBEICHHS B OKpYXKalolled cpene; IOHMMaHHE
HE0OXO0ANMOCTH IPUMEHEHHSI OCTY)KEHNH (PU3MKM M TEXHOJIOTHH JUTS PAllOHAJILHOTO IPUPOIOTIOIH30BAHHMS;
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ITP 9 cthopmupOBaHHOCTH COOCTBEHHOW MO3WIMM IO OTHOIICHHWIO K (HM3MYECKOW HWH(OpManuu, MoIydaeMoil u3
pasHbIX HMCTOYHMKOB, YMEHHMH HCHOJB30BaTb IU(POBBIE TEXHOJOTWH JUIs IIOWCKA, CTPYKTYPHPOBAHHMS,
MHTEpIpEeTali ¥ NPEACTaBICHHs y4eOHOW M HaydHO-TOMYISIpHOH MH(OpManuu; pasBUTHE YMEHHH KPUTHYECKOTO
aHaJIM3a NOJTy4aeMoi HH(POPMAIIH;




3.3.10|ITP 10 ommameHue ymMeHUSIMH pabOTaTh B TPYIIE C BHIMOJHEHHEM DPA3JIMYHBIX COIMAIBHBIX POJICH, TIAHUPOBATH
paboTy TPYIIbBI, PalMOHAILHO PACIPENCNIATh ACATSIPHOCTh B HECTAHIAPTHBIX CUTYAIUSAX, aJICKBATHO OICHUBATH
BKJIAJ] KAXKJIOTO U3 YYACTHUKOB IPYIIITBI B PEIICHUE PACCMATPHUBACMOM MTPOOIIEMEI;

33.11 ITP 11 oBnamerme (CHOPMHPOBAHHOCTh IPEACTABICHWI) MpaBWIaMH 3amucH (u3ndeckux (opmyn pensedHO-
TOYEYHOU cucTeMbl 00o3HaueHui JI. bpaiimst (1 cinenbIx u cnaboBUAALIIUX 00YJaIOMUXCS).

4. COAEP KAHUE YYEBHOI'O IIPEJJMETA

Pazgen 1. ®usuka u METOIbI HAYYHOTO MTO3HAHUSL.

Tema 1. ®usuka - Hayka o mpupone. HaydHple MeTonpl MO3HAHMS OKPYKAlOMIEro Mupa. Pomb 3KCepuMeHTa W TEOpHH B
Tporiecce MO3HAHUS IPUPOIBI. DKCIEPHUMEHT B (PHU3HKE.

MonenmupoBanue (U3WYECKHX SBICHUH © mporeccoB. Haydnple rumote3bl. Dusndeckne 3aKOHBI W TEOpUH. | paHUIBI
MIPUMEHUMOCTH (pr3ndeckux 3akoHOB. [[puHINI COOTBETCTBHA.

Poub 1 MecTo pusnku B popMUPOBaHIH COBPEMEHHOI HAYydHOI KApTHHBI MUPA, B IPAKTUYECKOH AEATEIBHOCTH JIIO/ICH.
JlemoHcTpanuu: AHaJI0roBbIe M HUPPOBBIE H3MEPUTENIbHBIE TPUOOPHI, KOMIIBIOTEPHbBIE AATUNKH

Paznen 2. MexaHuka.

Tema 2.1. Kunemartuka

Mexannueckoe ABkeHHe. OTHOCUTEIBHOCTh MEXaHUUECKOTO ABIbkeHHs. Cucrtema otcuera. Tpaekropusi.

[epememienne, ckopocTh (CpemHssl CKOPOCTh, MIHOBEHHAs! CKOPOCTH) M YCKOPEHHE MaTepHajJbHOW TOUYKHM, MX MPOEKIMH Ha OCH
crcTeMbl KoopauHat. CloXeHHe MepeMEIIeHUH 1 CII0KEHHE CKOPOCTEH.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MNpPSIMOJIMHEIHOE IBIbKeHHE. I'paKkn 3aBUCHMOCTH KOOPIMHAT, CKOPOCTH, YCKOPEHUS, IMyTH
U TIepEeMEIICHHS MaTepHATIbHOM TOYKU OT BPEMEHHU.

CBoboaHoe mazieHne. YCKOpeHHe CBOOOIHOTO MMaeHNS.

KpuBonunelinoe nBuxeHue. [IBMKEHHE MAaTEpUaJbHOM TOUKU IO OKPYKHOCTH C MOCTOSIHHOW IO MOJYIK CKOPOCTBIO. YIIIOBas
CKOPOCTb, JIMHEWHass CKopocTh. [leproa u yactota obpaimenus. [leHTpocTpeMHUTENbHOE YCKOPEHNE.

TexHMueckue ycTpoiicTBa U MPAaKTHYECKOE IPUMEHEHHUE: CIIUIOMETD, ABHKCHUE CHAPAIOB, IICTTHBIC U PEMEHHbIC MepeIadH.
JemMoHcTpamuu:

Mogens cucTeMbl 0TCUETa, MIUTIOCTPalUs KHHEMAaTUUECKUX XapaKTePUCTHUK ABHKECHUS.

[TpeoOpa3oBaHue ABMKEHUH C HCIOIB30BAHUEM IIPOCTHIX MEXaHU3MOB.

[TageHue Ten B BO3IyXe U B Pa3peKeHHOM NPOCTPAHCTBE.

Hab:ronenne nBsKeHus Tena, OpOIIEHHOTO IO YIIIOM K TOPU30HTY U TOPU30HTAIBHO.

W3mepenne yckopeHHs CBOOOIHOTO TaIeHHS.

Hamnpasnenue CKOpoOCTH NPH IBMKEHUH MO OKPY)KHOCTH.

VYdaeHnuecKnit SKCIIepUMEHT, JTa0OPaTOpHbIE PabOTHI

N3ydeHne HEpaBHOMEPHOTO JBM)KEHHUS C IIEIBIO OTIPEETICHISI MTHOBEHHOH CKOPOCTH.

HccnenoBanne COOTHOIIEHMS MEXIY IyTSIMH, HMPOWIEHHBIMHM TEIOM 3a IMOCIIENOBATECIIBHBIC PABHBIC NMPOMEXKYTKH BPEMEHH IPH
PaBHOYCKOPEHHOM ABMKCHUH C Ha4aJIbHOI CKOPOCTHIO, PABHOU HYIIIO.

N3yuenue 1BUXKEHUS IAPUKA B BA3KOU KUJIKOCTH.

W3zyuenune nBmkeHus Tena, OpOIIEHHOTO TOPHU30HTAIBHO.

Tema 2.2. lunamuka.

Ipunnun otHocutensHoctu Ianunes. [lepssolii 3akon HetoroHa. MHepuansHbIe CUCTEMBI OTCYETA.

Macca tena. Cuna. Ilpunnun cynepnosunuu cui. Bropoi 3axkoH HerooTroHa nnst mMaTepuanbHOW Touku. Tperuil 3akoH Herorona
JUISL MAaTEPHAIBHBIX TOYEK.

3axoH BceMupHOTO TsroteHus. Cuia Tshxectu. [lepBast kocMHudecKkast CKOPOCTb.

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

Tpenne. Bunsr TpeHns (moxosi, CKoybxeHus, kadeHus). Cuina tpeHnsa. Cyxoe tpenne. Crina TpeHHS CKOJBKCHHS W CHIIA TPEHUS
noxost. Koadduiment tperns. Cuna cCOnpoTHBIICHNS NIPH ABUKEHUH TEJIa B AKHUIKOCTH WIIN rase.

[octynarenbHOE U BpalllaTelIbHOE ABMKEHNE a0COIIOTHO TBEPAOTO Tela.

MOMEHT CHIIBI OTHOCHTENBHO OCH BpamieHus. [1edo cubl. YcIoBHS paBHOBECHS TBEPIOTO Tena.

TexHnueckue ycTpoicTBa U MPaKTHUECKOEe MPUMEHEHHUE: MOIIIMITHUKY, IBUKEHUE HCKYCCTBEHHBIX CITYTHHKOB.

JemMoHcTpamuu:

SIBneHue uHEpLUUU.

CpaBHeHUE Macc B3aUMOIEICTBYIOIUX Te.

Bropoii 3akon HeloroHa.

Wsmepenue cu.

CrnoxeHune CHIL.

3aBHCHMOCTB CHJIBI YIIPYTOCTH OT Ae()OPMAITHH.

HesecomocTs. Bec Tena npu yckOpeHHOM NOAbEME U [1aICHUH.

CpaBHEHUE CHUJI TPEHHS TIOKOSI, KAUEHHUS U CKOJILKEHHUS.

VYcnoBus paBHOBECHS TBEPAOTO Tena. Buabl paBHOBECHS.

VYaeHnueckuit 3KCepuMeHT, J1abopaTopHbIe PabOTHI

W3zyuenne nBmxeHus Opycka MO HAKIOHHOM INIOCKOCTH.

HccnenoBanne 3aBUCHMOCTH CHJT YIIPYTOCTH, BO3HUKAIOIINX B IIPY)KUHE U PE3NHOBOM 00pasIie, OT UX AehOopMaluy.

HccnenoBanue ycaoBUil paBHOBECHS TBEPJOTO Tela, UMEIOIIEr0 OCh BPAILEHHS.

Tema 2.3. 3aK0oHBI COXpaHEHUS] B MEXaHUKE.

Wmmynbc mMarepuanbHOM TOUYKM (Tena), CHCTEMBI MaTepHalbHBIX TOYeK. VIMITynbC cuibl M M3MEHEHHE HMMITYJIbca Tela. 3aKoH
COXpaHEHHS UMITYIIbca. PeakTnBHOE JBIKEHHE.

Pabora criel. MOIIHOCTE CHITEL.




Kunernueckast sHeprusi MaTepraibHOM TOUkU. Teopema 00 N3MEHEHNH KHHETHYECKOI SHEPTHH.

[Morenumanbuass sHeprust. [loreHumansHas sHeprust ymnpyro aehOpPMHPOBaHHOW TpYXKHHBL [loTeHunmanbHas OJHeprusi Teja
BOJIM3H TOBEPXHOCTH 3€MIIH.

[MorenumanbHple W HemMOTEHUMANbHBIE CHIbL. CBsi3b pabOTHl HEMOTECHIHMAJIBHBIX CHJI C HM3MEHEHHEM MEXaHW4YECKOH SHepruu
CUCTEMBI Tel. 3aKOH COXPAaHEHHs MEXaHUYECKOH dHEpIuu.

VYnpyrue u Heynpyrue CTOIKHOBEHHS.

TexHn4YecKue ycTpoicTBa M MPAKTHYECKOE IPUMEHEHUE: BOJAOMET, KONIEP, IPYKHMHHBIA MUCTOJIET, ABHKEHUE PAKET.

JemoHcTpauuu:

3aKOH COXpaHEHUs UMITYIIbCa.

PeakruBHOE IBMKEHHE.

[Nepexo/ MOTEHIUAIBLHOI YHEPIUU B KWHETUYECKYIO 1 00paTHO.

VYaeHnueckuit 3KCIepuMeHT, J1abopaTOpHbIE PabOTHI

N3ydyeHune abCOTIOTHO HEYIIPYroTo yapa ¢ OMOIIBIO IBYX OJTMHAKOBBIX HATSHBIX MAsSTHUKOB.

HccnenoBanue cBsi3u pabOTHI CUIIBI C N3MEHEHNEM MEXaHWYECKOW SHEPTUH Tejla Ha IIPUMepe PACTsHKEHHUsT PE3UHOBOTO XKIyTa.
[IpodunbpHO-0pHeHTHPOBaHHOE cojepxanue. Pu3KKa B JU3aiiHe.

Paznen 3. MonexynsipHas ¢pusnka U TepMOAMHAMHUKA.

Tema 3.1. OCHOBBI MOJIEKYISIPHO-KUHETHUECKON TEOPHH.

OCHOBHBIE TIOJIOKEHHUSI MOJIEKY/SIPHO-KMHETHUECKOH TEOPHH M MX OIBITHOE oOocHOBaHMe. bpoyHoBckoe nBmkenue. Hnddysus.
Xapaxkrep IBI)KCHUS W B3aUMOJACHCTBHSI YacTHUI] BemecTBa. MoJenn CTpOEHHS Ta3oB, KHUAKOCTEH M TBEPIBIX TENl U OOBSICHEHHUE
CBOMCTB BELLECTBA HA OCHOBE 3TUX Mojenei. Macca u pasmepsl Mmosekyin. Konuuectso Bemectsa. [loctosHHas ABoraapo.

TeruoBoe paBHOBecue. Temmnepatypa u ee uaMepenue. lkana temnepatyp Lenbcus.

Monens wuaeanpHoro rasa. OCHOBHOE YpaBHEHHE MOJEKYTSIPHO-KMHETHYECKOM TEOPHHM HIealbHOrO Ta3a. AOCONIoTHAS
TeMmIepaTypa Kak Mepa CpefHell KHHETHUYECKOHl »Hepruy TEeIUIOBOrO ABMIKeHHs dwactul] raza. lllkama temnepatyp KenbsBuna.
l'azoBble 3akoHbl. YpaBHeHue MeHneneeBa-Knaneipona. 3akon JlampTona. M3omporiecchl B HealbHOM Ta3e € IMOCTOSHHBIM
KOJIMYECTBOM BelllecTBa. [ padrueckoe mpeacTaBieHre H30MPOLIECCOB: U30TepMa, H30X0pa, n3obapa.

TexHn4eckue ycTpoicTBa U MPaKTHYECKOE IPUMEHEHUE: TEPMOMETP, OapoMeTp.

JeMoHcTpanuu:

OnBITHI, TOKA3bIBAIONINE AUCKPETHOE CTPOCHHUE BEllecTBa, (hoTorpadun MOJICKYJI OPraHNIECKUX COSTMHEHHH.

OnpIThl 110 AU DY3UH )KUIKOCTEH 1 Ta30B.

Mozenb 6pOyHOBCKOTO JBH)KSHUSI.

Mogens onbita IlITepHa.

OnBITHI, JOKA3bIBAIONIHE CYIIIECTBOBAHNE MEKMOJIEKYIIIPHOTO B3aUMOJEHCTBUSI.

Moenb, HILTIOCTPHUPYIOLIast IPUPOLY JaBJIECHHS ra3a Ha CTEHKH COCYa.

OMnBITHL, WUTIOCTPUPYIOLTIE ypaBHEHUE COCTOSHUS UIEaJIbHOTO ra3a, H30IpOoIIeCcCH.

VYaeHnueckuit 3KCepuMeHT, J1abopaTopHbIE PabOTHI

Onpenenenue Macchl BO3[yXa B KIACCHOM KOMHATe Ha OCHOBE M3MEpEeHHH 00beMa KOMHAThI, TABJICHUS M TEMIIEpaTypbl BO3/1yXa
B HEM.

HccnenoBanue 3aBUCUMOCTH MEXy TapaMETPAMU COCTOSHUS pa3pexeHHOT0 Tas3a.

Tema 3.2. OCHOBBI TEPMOAMHAMHUKH.

TepmoanHaMuyeckasi cucreMa. BHYTpEHHsS 3HEpPTHsl TEPMOJIMHAMHUYECKONW CHCTEMBI M CIOCOObI ee m3MeHeHus. KommuectBo
TEIIOTHl W pabora. BHyTpeHHSS »HEprus OJHOATOMHOTO HJEATBHOTO Ta3a. Buasl Temiomepenadu: TEIUIONPOBOIHOCTD,
KOHBEKIIVS, U3IydeHUE. YIeNbHas TEIUIOEMKOCTD BellecTBa. KOoIMuecTBO TEIIOTHI IPH TEIIoNnepeaaye.

[lomsitne 06 ammabatHOM mporecce. I[lepBerii 3akOH TepMoAWHAMHUKW. [IprMeHEHHWE IepBOTO 3aKOHA TEPMOJWHAMHKA K
nzornporneccam. ['paduyeckas naTEpIIpeTanus paboTsl rasa.

BTopoii 3akoH TepMoaunHaMuki. HeoOpaTuMOCTh MPOIIECCOB B MPUPO/IE.

TeruoBble MaluHbL. [IpuHIMITBL eiicTBUS TEIUIOBBbIX MamnH. [IpeoOpa3oBaHus SHEpPruM B TEIUIOBBIX MainuHax. Koadduuuent
MOJIE3HOr0 JielcTBUs TeroBod mammHbl. [ukn KapHo u ero xoadduimeHt mone3Horo neicTBus. JKOJIOTMUECKUE IPOOIIEMBI
TEIUIO3HEPTETUKHU.

TexHnueckne yCTpoicTBA W TIPakTHUECKOE IPUMEHEHHWE: [BHIaTeNlb BHYTPEHHEIO CropaHusi, OBITOBOW XOJIOJMJIbHUK,
KOHJULIMOHEP.

JemoHcTpauuu:

V3meHeHne BHYTpEHHEH SHEpPruy Tena IPH COBEPUICHHH paOOTHI: BBUICT MPOOKM M3 OYTBUIKH IO ACHCTBHEM CXKaTOTO BO3IYyXa,
HarpeBaHue d(pupa B IATYHHOH TPpyOKe IyTeM TPeHUs (BUICOAEMOHCTPAIIH).

W3meneHne BHYTpEeHHEH SHEPrUH (TEMIIEpaTyphl) Tella IPH TEIUIONepeaye.

OnsIT 0 annabaTHOMY PaCIIMPEHUIO BO3AyXa (OTBIT C BO3AYITHEIM OTHUBOM).

Mozenu mapoBoi TypOHHBI, IBUTATENsl BHYTPEHHETO CTOPAHHs, PEAKTHBHOTO JIBUTATEIs.

VYdaeHnuecKuit 3KCIepuMeHT, J1JabopaTopHbIE PabOTHI

N3mepenue yaenbHOM TEII0EMKOCTH.

Tema 3.3. ArperatHsle cOCTOSTHUS BeliecTBa. Da30BbIe NEPEXOIbl.

[Tapoobpa3oBanue u koHAeHcauus. McnapeHue W kureHue. AOCOIIOTHas M OTHOCHUTENIBHAS BIAXXHOCTh BO3AyXa. HachleHHbIH
nap. YzaeneHast TeIUIoTa napooOpa3oBaHusl. 3aBUCUMOCTh TEMIIEpaTyphl KMIICHUS OT JaBJICHUSL.

Teepnoe tenmo. Kpucrammmueckue u amopdHble Telna. AHM30TPOIUS CBOWCTB KpHCTauioB. JKunmkue kpuctamuisl. CoBpeMeHHBIE
Matepuainsl. [InaBnenue 1 KpuctamM3anys. YaeapHas TermoTa miasieHus. Cyomumanust.

VYpaBHEHHE TEIIOBOTO OaaHca.

TexHuueckne YCTPONCTBA M NPAKTHYECKOE TPUMEHEHHE: TUTPOMETP M MNCHUXPOMETP, KaJOPHUMETpP, TEXHOJIOTUH MOTy4EHHUs
COBPEMEHHBIX MAaTEPUAIIOB, B TOM YHCIIE HAHOMATEPHAJIOB, 1 HAHOTEXHOJIOTHH.

JemoHncTpanuu:

CBolicTBa HACHIIIICHHBIX MAPOB.




Kunenue npu moHWKEHHOM JIaBJICHHH.

CriocoObI H3MepeHus BIaXKHOCTH.

HaO:roneHne HarpeBaHus ¥ TUIABJICHHST KPHCTAJUTMUECKOTO BellecTBa. JleMOHCTpalys KpUCTaIIOB.

YueHn4eckuil SKCEpUMEHT, J1abopaTopHble paboThl Mi3MepeHne 0THOCHTEIILHOH BIaKHOCTH BO3yXa.

Pazgen 4. DnexrponHaMuka.

Tema 4.1. DnexrpocraTuka.

Onekrpuzanyst Ten. DNEeKTpHdecKnil 3apsin. J[Ba Buaa 3JIEKTPUYECKUX 3apsAnoB. [IpOBOIHHKHM, AMAIIEKTPUKA H IIOJIYIPOBOIHHKH.
3aKOH COXPAaHEHHUS IEKTPHIECKOTO 3apsja.

BsammopeiictBue 3apsmoB. 3axoH Kymona. Todewnslii snekrpuyeckuil 3apsa.  Diekrpudeckoe 1one. HampsokeHHOCTh
UIEKTPUIECKOro Touisl. [IprHIMI Cynepno3uuy AEKTPUIECKUX MMoJiel. JINHNY HanpsHKEHHOCTH 3IIEKTPUYECKOTO TOJIS.

PaGotra cun oanexrpocratuyeckoro mousid.  [loteHmman. PasHocTe moTeHmmanoB. IIpoBomHMKM M ITMDNEKTPUKUA B
ANIEKTPOCTAaTHYECKOM IToJie. JIManeKTprudecKkas IpOHUIIaeMOCTb.

OnexrpoeMkocTs. KoHaeHcaTop. DIeKTpOeMKOCTh IUNIOCKOTO KOHAGHCATOpa. DHEPIrUs 3apsDKeHHOTO KOHIEHCAaTopa.

TexHuueckue ycTpoiicTBa M MpPaKTHYECKOE€ NMPUMEHEHHUE: 3JIEKTPOCKOI, JIEKTPOMETP, JIEKTpoCTaTHUecKas 3alluTa, 3a3eMJICHUE
JIEKTPONPHOOPOB, KOHAEHCATOP, KONMPOBAIBHBIH anmapar, CTpyHHBIN IPUHTEP.

JeMoHcTpanuu:

VYCTpoHCTBO ¥ IPUHLUN JEHCTBUS 2JIEKTPOMETPA.

B3anmozeiicTBie Ha3IEKTPU30BAHHBIX TEI.

DNEKTpUIECcKOe MOJIe 3apsKEHHBIX TEIl.

[TpoBOAHMKH B 3IEKTPOCTATHIECKOM MOJIE.

DneKTpocTaTudeckas 3anuTa.

JV3IEKTPUKH B AJIEKTPOCTATHYECKOM TIOJIE.

3aBHCHUMOCTh 3JEKTPOEMKOCTH IUIOCKOTO KOHAEHCATOpa OT IJIOMIAMM IUIACTHH, PACCTOSHUS MEXKIYy HHUMH M JHUIEKTPHUYECKOH
MIPOHUIIAEMOCTH.

DHeprus 3apsLKeHHOTO KOHJIEHCaTopa.

YueHnveckuil SKCIEpUMEHT, J1ab0paTopHbIe PaOOTHI

W3MepeHne 311eKTpOeMKOCTH KOHEHCATOPA.

Tema 4.2. TIoCTOAHHBIA DIEKTpUYECKU TOK. TOKM B pa3IMUHBIX cpefax. OIEKTPUYECKHH TOK. YCIOBHS CYIIECTBOBAaHUS
3eKTpuuecKoro Toka. Mctounuku Toka. Cuiia Toka. [10CTOSHHBIN TOK.

Hanpsoxerne. 3akon OMa 1718 y9acTkKa [eIH.

ONEKTpUYEecKOe CONPOTHBIICHHE. YIETbHOE CONPOTHBIECHHE BemecTBa. IlocienoBarenbHOE, MapaieIbHOE, CMEIIaHHOE
COEINHEHUE TIPOBOIHUKOB.

Pa6ota snexrpudeckoro Toka. 3akoH JIxoyns-Jlena. MOIHOCT IEKTPHYECKOTO TOKA.

DNEKTPOIBIKYINAs CUjla U BHYTpEHHEEe COMPOTHBICEHHWE MCTOYHHMKA TOKa. 3akoH OMa i MOJHOW (3aMKHYTOH) SJIEKTPHYECKON
nenu. KopoTkoe 3aMbIkanme.

ONeKTpoHHass  MPOBOJMMOCTh  TBEPABIX  METAUIOB.  3aBUCUMOCTh  CONPOTHUBJICHUS  METAJIOB  OT  TEeMIIEpaTyphl.

CBepxXIpoBOUMOCTb.
Onekrpudeckuil TOk B Bakyyme. CBOICTBA 3JIEKTPOHHBIX TYyYKOB.
[omympoBogunku.  CoOcTBeHHAass W NpPUMECHas  NPOBOJMMOCTH  IONYNpoBOAHMKOB.  CBoifcTBa  p-n-Tiepexoja.

[MomyrpoBOJHUKOBBIE TPHOOPEL.

DNEeKTpUYECKUil TOK B paCTBOPAX M pacIlIaBax >JIEKTPOIUTOB. DIIEKTPOIUTHIECKAS TUCCONUANNS. DIEKTPOIIH3.

OnexTpudeckuid TOK B razax. CaMOCTOSATENBFHBIN H HECAMOCTOSTENbHBIN pa3psan. Momawus. [Tnazma.

TexHndeckne  ycTpolicTBAa M HPAKTUYECKOE  INPHUMEHEHHE: aMIIepMETp, BOJBTMETP, pEOCTaT, HCTOYHHKH  TOKa,
JJIEKTPOHArpeBaTeNbHbIE MPUOOPBI, 3IEKTPOOCBETHTENBbHBIE IPUOOPBI, TEPMOMETP COIPOTHUBICHHS, BaKyyMHbIH IHOZ,
TEPMHUCTOPBI U POTOPE3UCTOPHI, MOTYITPOBOJHUKOBBIN TUO, TAJIbBAHUKA.

JemMoHcTpamuu:

I/I3MepeH1/1e CHJIbI TOKa U HAaIIPSYKCHUA.

3aBHCHMOCTH CONPOTUBIICHHS LIMIIMHAPHYECKUX TPOBOAHUKOB OT JUTMHBIL, TUIOLIA M IONIEPEYHOTO CEYEHHs U MaTepHaa.
CMenIaHHOe COeAMHEHNE TIPOBOJHUKOB.

[Ipssmoe wn3MepeHme seKTpOABMKYyIIeH cuibl. KopoTkoe 3aMblkaHME TaJlbBAHWYECKOTO DJEMEHTa W OIIEHKa BHYTPEHHEIo
COIIPOTHBIICHHSI.

3aBHCHMOCTH COTIPOTHBIICHHUS METAJUIOB OT TEMIIEPATYPHI.

[IpoBOIMMOCTB 31EKTPOIUTOB.

HckpoBoii pa3psan 1 MpOBOAUMOCTb BO3yXa.

ORHOCTOPOHHSAS MPOBOIUMOCTH TUOAA.

Y4eHUYeCKUN SKCIIEPUMEHT, JIa00paTOpHBIE paOOThI

W3ydyeHne cMEemaHHOTO COeTUHEHUS PE3UCTOPOB.

W3MepeHne A1eKTpoABIIKYILEH CHUITbI UCTOYHHMKA TOKA U €r0 BHYTPEHHET'0 CONPOTUBIICHUS.

HaGmoneHue snexkrponusa.

MexrnpeaMeTHbIe CBSI3H.

Wzyuenne kypca ¢usuku 0a30BOro ypOBHSI OCYIIECTBISIETCS C YUETOM COJEPIKATENbHBIX MEXIIPEAMETHBIX CBS3eH C Kypcamu
MaTeMaTukH, OMOJIOTHH, XUMHUH, Teorpadruu 1 TEXHOJIOTHH.

MexnpeaMeTHble TOHSTHS, CBSI3aHHBIE C M3YYEHHEM METOJOB HAy4HOTO IIO3HAHWA: SIBJIICHHE, HAy4HBIH (hakT, THIIOTE3a,
¢usnyeckas BEMMYNHA, 3aKOH, TeOpHs, HabIroAeHNe, SKCIIEPUMEHT, MOJIETTMPOBAaHHUE, MOJIEIb, H3MEPEHHE.

MateMaTHKa: pelIeHHe CHCTEMBl YpaBHEHHH, IJMHeWHas ¢yHKUs, mapabona, rtumepOoia, WX TpaduKkd ¥ CBOMCTBA,
TPUTOHOMETpUYECKHE (YHKIMH: CHHYC, KOCHHYC, TaHT€HC, KOTAHT€HC, OCHOBHOE TPHUTOHOMETPHYECKOE TOXIECTBO, BEKTOPHI U
UX IPOEKINHU Ha OCH KOOPAMHAT, CI0KEHUE BEKTOPOB.

Buonorusi: MexaHuueckoe JBW)XKEHHE B IKMBOW npupone, auddy3us, ocMOC, TemI000MEH >KUBBIX OpPraHM3MOB (BHIBI




TeIUIoNepeauy, TEINIOBOE PAaBHOBECHUE), ITIEKTPUIECKHE SBICHUS B KHUBOM NPHPOJIE.

XuMus: JUCKPETHOE CTPOEHHUE BEIIEeCTBAa, CTPOCHHUE aTOMOB M MOJIEKYJ, MOJb BEIECTBA, MOJSpHas Macca, TEIJIOBBIE CBOMCTBa
TBEPJIBIX TEJ, )KUAKOCTEH U ra30B, ANEKTPUUECKHUE CBOIICTBA METAILIIOB, AIEKTPOIUTHYECKAS JUCCOLMALNS, FabBaHHKA.

I'eorpadusi: Bna>kHOCTH BO3/yXa, BETPHI, 0apOMeTp, TEPMOMETD.

Texnomorusa: mpeoOpa3oBaHWE [BIKCHHH C WCIIOJNB30BAHMEM MEXAHW3MOB, YdYeT TpPEHHS B TEXHHUKE, ITOAMINIHUKH,
WCTIONIb30BAaHNE 33aKOHA COXPAHEHWsS WMIIyJbca B TEXHHUKE (pakera, BOJOMET W JIpyrue), JBUTaTelb BHYTPEHHETO CrOpaHUs,
naposasi TypOMHA, OBITOBOW XOJOIMIBHHK, KOHIMIMOHEP, TEXHOJOTHH IOIYyYEHHS COBPEMEHHBIX MaTEpPHaIOB, B TOM YHCIE
HaHOMATEepHalioB, W HAHOTEXHOJOTHH, OSJIEKTPOCTATHYECKasl 3allUTa, 3a3eMJICHHE OHICKTPONPHOOPOB, KCEPOKC, CTPYHHBIN
TIPUHTED, SINEKTPOHATPEBATENbHbBIE IPHOOPHI, EKTPOOCBETUTEIBHBIE MPUOOPHI, TAIbBAHUKA.

Tema 4.3. MarautHoe mosie. JIeKTPOMarHUTHASI HHTYKITHSI.

ITocTosHHBIE MarHuThl. B3auMoJeiicTBHE NOCTOSHHBIX MarHUTOB. MarHutHoe mnose. Bexkrop marHutHoM unaykuuu. I[IpuHiuun
CyNEpIO3UIIMM MarHUTHBIX ToJied. JIuHWKW MarHuTHOW WHAYKIUH. KapTuHa TUHUI MarHUTHOM MHIYKIMHM TIOJS TIOCTOSTHHBIX
MAar"HuToOB.

MarsutHoe MoJjieé MPOBOAHMKA ¢ TOKOM. KapTuHa JMHUN MHAYKIUMM MarHUTHOTO IOJS AJMHHOTO MHPSIMOTO IPOBOJHHUKA U
3aMKHYTOT'O KOJIBLIEBOTO MMPOBOJHUKA, KATYIIKH ¢ TOKOM. OnbIT Opcrena. BzaumoaelicTBre NpOBOJHUKOB C TOKOM.

Cuna Amnepa, ee MOAY/Ab U HAallpaBJICHHE.

Cuna JlopeHna, ee MOAy/Ib M HampasieHHe. J[BH)keHHE 3apsHKEHHOH 4YacTHIBI B OAHOPOJHOM MarHMTHOM mojie. PaboTa cuibl
JlopeHua.

SIBneHme >IEKTPOMArHUTHONW HMHAYKOWHU. [IOTOK BEKTOpa MAarHWTHOM WHAYKOWH. OJCKTPOJBIDKYIIAs CHIA WHIYKIUH. 3aKOH
31eKTpoMaraiuTHoM unaykuuu dapanes.

BuxpeBoe snekTpuueckoe Tosie. OJIEKTPOABMKYIIAs CHIAa WHIYKIUM B IPOBOJHUKE, JABWXKYIIEMCSl IIOCTYNATElNbHO B
O/THOPO/IHOM MarHUTHOM TIOJIE.

IIpaBuno Jlenua.

WNHayKTUBHOCTD. SIBIEHNE CAMOMHIYKIIMH. DIEKTPOABIIKYINAS CHjla CAMOUHIYKIINH.

DHeprus MarHUTHOTO MOJISL KATYIIKU C TOKOM.

ONeKTpOMarHUTHOE MoJIe.

TexHuueckne yCTPOHCTBA U MPAKTUUECKOE IMPUMEHEHHE: IIOCTOSHHBIE MATHHUTBL, JJIEKTPOMArHUTHI, 3JIEKTPOABHUIATEINb,
YCKOPHUTENHN 3JIEMEHTapHbBIX YaCTHUII, MHIYKIMOHHAS 11€Yb.

JemoHcTpauuu.

OmnsIT DpcTena.

OTKI0OHEHHE 3JIEKTPOHHOTO ITydKa MarHUTHBIM MOJIEM.

JIMHUYM MHIYKIIMM MarHUTHOTO TIOJIS.

B3aumoneiicTBre JBYX IPOBOJIHUKOB C TOKOM.

Cuna Ammnepa.

[etictBue cuibl JlopeHiia Ha HOHBI ANEKTPOJIUTA.

SIBieHHE BIIEKTPOMArHUTHOM UHIYKIIUH.

IIpasuno Jlenmna.

3aBHCUMOCTD JEKTPOABHKYILIEH CHIIBI MHIYKIIUU OT CKOPOCTU U3MEHEHHSI MATHUTHOTO NOTOKA.

SIBneHNe CaMOMHIYKIIHH.

YaeHnveckuil SKCepuMeHT, 1abopaTopHbIe PaOOTHI.

W3ydeHne MarHUTHOTO IOJISI KATYIIKH C TOKOM.

HccnenoBanne nelCTBUS MOCTOSSHHOTO MarAuTa Ha PaMKy C TOKOM.

HccnenoBanue siBIeHUS 3JEKTPOMarHuTHOW HHAYKLUU.

Pasmen 5. KomeOanust 1 BOJTHEL

Tema 5.1. MexaHnnueckue 1 3JIEKTPOMAarHUTHBIE KOJIeOaHusI.

Kounebatenbhas cucrema. CBoOOHBIE MexaHWYeckue KojeOaHus. ['apmoHudeckue koniebanus. I[lepuon, vacrora, aMIuiUTyaa u
¢a3a xonebanuil. [IpyxuHHbIH MasTHUK. MaremaTHyeckuii MasTHHK. YpaBHEHHWE TrapMOHHMYECKMX KojeOanuii. [IpeBparueHue
SHEPIHU NPHU TAPMOHUUYECKUX KOJIEOaHUSX.

KonebaTenbupiii koHTYp. CBOOOJHBIE 3JIEKTPOMAarHUTHBIE KOJICOAHHS B HMJICAJHHOM KOJIEOATEIBHOM KOHTYpPE. AHAJIOTHS MEXIY
MEXaHWYEeCKUMH M 3JIEKTPOMAarHUTHbIMH KojieOaHusimu. @opmyna TomcoHa. 3akoH COXpaHEHHs OHHEPIMH B HJICAJILHOM
KOJIe0aTeIbHOM KOHTYpE.

IMpencraBaenne o 3aTyxaomuX KoneOaHWAX. BbIHyXICHHbIE MeXaHWYeckue KomeOaHus. Pesonanc. BrIHyXIeHHbBIE
JIEKTPOMArHUTHBIE KOJICOaHNSI.

Ilepemennsrii TOkK. CHHYCOMAANBHBIN TEPEMEHHBIH TOK. MOIMHOCTh TEPEMEHHOTO TOKa. AMIDIUTYAIHOE W JEHCTBYIOIICe
3HAYEHHE CHJIBI TOKA U HATIPSHKEHNUS.

Tpancdopmatop. IIponsBoacTBo, nepenaya U MOTPEOJICHUE JIEKTPUYECKOH SHEPTHU. DKOJOTHYECKHE PHCKH HPH IPOU3BOJCTBE
anexTposHepruu. KynbTypa HCHOIp30BaHUS 3JIEKTPOIHEPTHH B TIOBCEIHEBHOM JKU3HU.

TexHuueckue yCTPONHCTBA M MPAKTHUECKOE NPUMEHEHHE: OHIIEKTPUYECKUIl 3BOHOK, TEHEpaTop MEpPEeMEHHOTO0 TOKa, JIMHHUU
aJeKTporepeay.

JemoHcTpanuu:

HccnenoBanne nmapaMeTpoB KojieOaTeIbHON CUCTEMBI (IIPYXKUHHBIA WIIM MaTEMaTHYECKUI MasITHHUK).

Habmronenne 3aTyxaronmx KoixeOaHui.

HccnenoBarne CBONCTB BRIHYKICHHBIX KOJICOAHUH.

Habmronenne pe3oHanca.

CBOOOHBIE IEKTPOMATHUTHBIE KOJICOaHNSI.

OcrmutorpaMMB (3aBUCHMOCTH CHJIBI TOKA W HATIPSDKEHHS OT BPEMEHH) IJIS 3JIEKTPOMArHUTHBIX KOJIeOaHUH.

Pe3oHaHC npy 1oCIeA0BATEIEHOM COEAMHEHNH PE3UCTOPA, KATYIIKH HHIYKTHBHOCTH U KOHJEHCATOPA.

Moiens JIMHUM JIEKTpOTIepeaayH.




VYaeHnueckuit 3KCepuMeHT, J1abopaTopHbIe PabOTHI

HccnenoBanne 3aBUCHMOCTH TIEPHOJIA MAJIBIX KoJieOaHNH rpy3a Ha HUTH OT JUIMHBI HUTH M MacChl rpy3a.

HccnenoBanue nepeMeHHOro TOKa B LIENH U3 MOCIIEA0BATENbHO COEAMHEHHBIX KOHAEHCATOPA, KATYIIKU U PE3UCTOPA.

Tema 5.2. MexaHnuyeckue 1 3JeKTPOMAarHUTHBIE BOJIHBI.

MexaHnueckue BOJHBL, ycloBUs pacnpocTpaHeHus. Ilepuoa. CxkopocTh pacmpocTpaHeHHs M JiIMHA BOJHBL [lomepednslie u
MpoAoJIbHEIC BONHBL MHTepdepeHtus n nudpakins MEXaHMISCKIX BOJTH.

3Byk. CkopocTh 3ByKa. [ poMkocTh 3ByKa. Beicota ToHa. TemOp 3ByKa.

DJEeKTpOMAarHUTHBIC BOJIHBL. YCIOBHS W3Iy4eHHsS OSJICKTPOMArHUTHBIX BOJNH. B3amMuas opueHtanms BektopoB E, B, v B
JNEeKTPOMAarHUTHOW BoJHE. CBOWCTBA DIEKTPOMArHUTHBIX BOJH: OTpPakKeHHE, MPEIOMIICHHE, MOJSApHU3anus, ITUPPaKIH,
nnaTepdeperysi. CKOpoCTh IEKTPOMArHUTHBIX BOJIH.

IIkana OJICKTPOMArdiMTHBIX BOJIH. HpI/IMeHeHI/Ie OJICKTPOMArdiuTHBIX BOJIH B TCXHUKE U 6BITy.

[IpuHuMnBL paguoCBs3u U TeneBuAeHuA. Pagronokanus.

DEeKTPOMarHUTHOE 3arpsi3HEHUE OKPYXKAIOIIEH CpeIbl.

TexHnueckue yCcTpoHCTBa M IPaKTHYECKOE NPUMEHEHHE: MY3bIKAJIbHbIE MHCTPYMEHTHI, yIbTPa3BYKOBas AMArHOCTUKA B TEXHHKE
U MEAWIHHE, Paaap, paAuoNPUEMHHUK, TEIEBU30D, aHTeHHA, Tenedon, CBY-meus.

JeMoHcTpanuu:

OO0pazoBaHue U pacIpOCTPaHCHUE MTONICPEYHBIX U TIPOIOIEHBIX BOJIH.

Komnebmtomeecst Te0 Kak HCTOYHUK 3BYKA.

Habmonenne oTpaskeHrs ¥ IPETOMIICHHS MEXaHIIESCKITX BOJIH.

Habmonenne naTepdepeHm 1 1nppaKini MEXaHHIEeCKAX BOJH.

3BYKOBOW pe30HAHC.

HaburoneHre CBsI3u IPOMKOCTH 3BYKa M BBICOTBI TOHA C aMIUTATYIOHM U 9aCTOTOM KOJICOAHHIA.

HccnenoBanue CBOMCTB 3JIEKTPOMArHUTHBIX BOJIH: OTpaXKEeHHeE, NPesIOMIICHHE, MoJisipu3anus, Judpakius, uHTepdepeHmus.

Tema 5.3. OnTuxka.

I'eomerpuyeckass onrtuka. [IpsMonuHeliHOE pacmpocTpaHEHHWE cBeTa B OAHOPOIHOM cpenme. Jlyd cBera. ToueuHbld HCTOYHHK
CBeTA.

OtpaskeHue cBeTa. 3aKOHBI OTpakeHHs cBeTa. [locTpoeHne H300pakeHnH B INIOCKOM 3€pKae.

[Ipenomnenue cBera. 3aKOHBI HPEIOMIICHHS CBeTa. AOCONIOTHBIM IMOKa3aTenb MpernomieHus. [lodHOe BHYTpEHHEE OTpaKeHHE.
[IpenenpHBII Yro MOTHOTO BHYTPEHHETO OTPasKCHHUS.

Hucniepcust ceta. CioxHBIH cocTaB Oenoro ceera. LIper.

Cobwuparoniie U paccenBaromye JTUH3EL. ToHKas nuH3a. DOKYCHOE PAaCCTOSHUE M ONTHYecKas CHiia TOHKOHM nuH3BI. [locTtpoenne
n300pakeHHid B COOMPATONINX M PACCEHBAIOMNX JTHH3aX. DopMynia TOHKOH TMH3BL. YBEIHYCHUE, JaBAeMOEe JTHH30H.

IIpenensl TPUMEHUMOCTH T€OMETPUUECKON ONTHKH.

BonnoBas onrtuka. MuHTepdepenius cBera. KorepeHTHble HMCTOYHUKH. YCIOBHS HAONIOICHHS MAaKCHMyMOB M MHUHHUMYMOB B
nHTEp(EPEHIIMOHHOI KapTHHE OT ABYX CHH(a3HBIX KOTEPEHTHBIX HCTOYHUKOB.

HNudpakuus  ceera. JudpakumoHHas  peuierka.  YciuoBue — HAOMIOAEHMS — IVIABHBIX ~ MaKCUMyMOB — IpU  MaJCHUH
MOHOXPOMAaTHYECKOTO CBETA Ha AU(PPAKINOHHYIO PELIETKY.

IMonspusanus ceera.

TexHndeckne ycTpoicTBa W TNpakTHUECKOe IPHMEHEHHE: OYKH, Jyna, (OTOANmapar, HMPOEKIMOHHBIN ammapaT, MHKPOCKOII,
TEJIECKOII, BOJIOKOHHAS ONTHKA, TH(MPAKIINOHHAS PEIIETKA, TIOJISPOU/.

JemoHcTpauuu:

[psimonmHEHOE pacTpocTpaHeHne, OTpakeHNE U IpelloMIieHre cBeTa. OnTryeckie mpruOopHI.

[TonHoe BHyTpeHHEE OTpaxkeHue. MoJienb CBETOBOAA.

HccnenoBanue cBONCTB M300paskeHUH B TMH3AX.

Moaenu MUKpOCKoTa, TeJIECKOTa.

Hab6mronenue uaTepdepeHIn CBera.

Ha6mronenue nudpakuuu cera.

Ha0:ronenue mucnepcuu cBera.

[osrydaeHne cnekTpa ¢ MOMOIIBIO IPU3MBL.

[Momy4yenue criekrpa ¢ HOMOLIBIO TUPPAKIMOHHOMN PEIIEeTKY.

Habmronenne nossipu3aiu cBera.

YaeHnuecKnit SKCIIepUMEHT, JTa0OPaTOPHEIE PaOOTHI

W3Mepenne mokasaTelns IpeIOMIICHHS CTEKIA.

HccnenoBanue CBONCTB N300pakeHUH B TMH3AX.

Habmonenne aucnepcuu ceera.

Pazgen 6. OCHOBBI crienMaabHOM TEOPHUH OTHOCUTEIHLHOCTH.

Tema 6.1. I'paHuisl NPUMEHMMOCTH KIacCHYeCcKOH MexaHHKd. IlocTymaTel cHenuanbHON TEOPHH OTHOCHTENIBHOCTH:
HWHBapHUAaHTHOCTb MOyl CKOPOCTH CBETa B BaKyyMe, IIPUHIIUI OTHOCUTEIBLHOCTH DUHINTEHHA.

OTHOCUTEIBHOCTH OJTHOBPEMEHHOCTH. 3aMeJIeHHE BPEMEHU U COKpallleHUEe ATTHHEIL.

OHeprus U UMITYNbC PEIITUBUCTCKON YaCTHUIIBL.

CBsI3b MacChl C SHEPTUEN U UMITYJIbCOM PEISITUBUCTCKONM YaCTHLIBL. DHEPrHs MOKOSL.

Paznen 7. KBanToBas ¢pusmuka.

Tema 7.1. DneMeHTbl KBAHTOBOM ONTHUKU

®otonbl. opmyna [Imanka cBs3u SHEPTUH (OTOHA C €ro YacTOTOH. DHEPTHA U UMITYIIEC (POTOHA.

OtkpeitTne u wuccienoBanue ¢oroddpdekra. Ompitel A.I. CromeroBa. 3akoHbI (oTod(dexra. YpaBHeHHe OWHITEHHA I
¢dororddexra. "KpacHas rpannma” dpotosdpdexra.

Hanenune ceera. OnbitTel I1.H. JIcOenena.

XHUMHYECKOE JIEHCTBUE CBETA.




TexHuveckue ycTpoicTBa U MPaKTHYECKOE NPUMEHEHHUE: (POTOINEMEHT, (OTOJATUHK, COTHEUHast OaTapesi, CBETOHOI.
JemMoHcTpamuu.

doTo3(h ekt Ha YCTAaHOBKE C IIMHKOBOH IJIACTUHOM.

HccnenoBanne 3akoHOB BHeNIHEro (potodddexra.

Cseronuon.

Conneuynas OaTapes.

Tema 7.2. CtpoeHne aToma.

Mopens atoma Tomcona. Omeitel Pesepdopma mo paccesHmro -dactum. [lmanerapras monens aroma. [loctymatsr Bopa.
Wznydenne u morsomeHne (OTOHOB NPH IEPEXOAE aToMa C OJHOTO yPOBHS JHEPrHM Ha Apyroil. Bunel cmekrpos. Crekrp
YPOBHEH SHEPTHH aTOMa BOJOPOAA.

BomHoBslie cBoiicTBa yactuil. Bosnsl ne bpoiins. KopiyckynsspHO-BOJTHOBOH Jyau3M.

CIoHTaHHOE U BBIHYX/IEHHOE H3JTydeHHE.

TexHnueckue ycTpoicTBa U MPaKTHUECKOe MPUMEHEHHUE: CIIEKTPaJIbHbIN aHaNnN3 (CIIEKTPOCKOIT), Ja3ep, KBAHTOBBIM KOMITBIOTEP.
JemoHcTpanuu:

Monens ombita Pesepdopaa.

OmnpezneneHue JUIMHBI BOJIHBI J1a3epa.

HaO:ronenne muHEHYaThIX CIEKTPOB U3ITydeHNUS.

Jlazep.

YdeHNuecKnit SKCIIepUMEHT, JTa00PaTOPHBIE PaOOTHL.

Habmronenne nuHEYaTOrO CIIeKTpa.

Tema 7.3. AToMHOE SIpO.

OKCIEpPUMEHTHI,  JOKa3bIBAIONINE CJIOXKHOCTh CTpoeHus sapa. OTkpeiTHe paauoakTuBHOCcTH. OmbiTel  Pesepdopma 1o
OIIpEJEICHHI0 COCTaBa PaJHOaKTUBHOTO wu3idydeHus. CpoicTBa anbda-, Oera-, ramMMa-u3iaydeHus. BiusHue paanoaKTHBHOCTH
HAa JKUBBIE OPTaHU3MBI.

OTKpeITHE TMPOTOHA W HeWTpoHa. HyknonHas wmopens siapa [eiisenOepra-MBanenko. 3apsm simpa. MaccoBoe 4YHCIO spa.
W3oTomsL.

Anpda-pacriag. DIeKTpOHHBIN U TIO3UTPOHHBIN OeTa-pacnaj. ['aMMa-u3nydenue. 3aKoH paJroakTHBHOTO pacraja.

DHeprust CBsI3M HYKIOHOB B sifipe. SlnepHble cuibl. JleeKT Macchl siapa.

SAnepusle peakuun. Jlenenne u cuaTes suep.

Anepubnii peakrop. TepmosimepHbIid cuHTe3. IIpoOJIeMbl W TEPCIEKTHBHI SIEPHON DHEPIeTHKH. ODKOJOTHYECKAE AaACIEKTHI
SIIEPHON SHEPTETUKHU.

OneMenTapHbie YacTUIBL. OTKPBITHE TIO3UTPOHA.

Mertoab! HAOMIOAEHUS U PETUCTPALINH 3IEMEHTAPHBIX YaCTHII.

dyHaMeHTalbHbIe B3aUMOIeHCTBYs. EANHCTBO (DM3HYECKOil KapTHHBI MHUpA.

TexHnveckue ycTpoicTBa U MPaKTHYECKOE MPUMEHEHHUE: J03UMETp, Kamepa BuiibcoHa, simepHblil peakrop, aToMHast bom0a.
JemoHcTpanuu:

CyeTynK MOHM3HUPYIOLIMX YaCTHII.

YueHnveckuil SKCIEpUMEHT, J1ab0paTopHBIe PabOTHI

HccnenoBanne TpekoB yacTHIl (110 TOTOBBIM (oTorpadusim).

Paznen 8. DeMeHTHI aCTPOHOMUH U aCTPO(U3UKH.

Tema 8.1. Dransl pa3suTus acrpoHoMun. [IprkiagHOe M MEPOBO33PEHUYECKOE 3HAUEHHE ACTPOHOMUH.

Bupn 3Be3nnoro Heba. Co3Be3ans, SpKUeE 3BE3/IbI, MITAHETHI, MX BUANMOE JIBIDKCHHUE.

CoustHeUHas cHCTEMA.

Comune. ConmHedHass akTUBHOCTh. Mcrounwmk sHepruun ConHI@ M 3Be37. 3Be3/bl, MX OCHOBHBIE XapaKTepUCTHKH. Jlmarpamma
""crieKTpaibHBIA KIacc - CBETHMOCTH". 3Be37bl TJIABHOUM IMOCIIEAOBATEILHOCTHA. 3aBUCUMOCTh 'Macca - CBETUMOCTB'" sl 3Be3[
[JIaBHOH MOCJIENOBaTENIbHOCTH. BHyTpeHHee cTpoeHne 3Be3n. CoBpeMEHHBIE MPEICTABICHUS O TMPOUCXOXKICHUH U 3BONIOLHIH
CounHna 1 3Be3/1. DTaIbl )KU3HU 3BE3].

Mneunsiif ITyre - nama lanaktuka. Ilonoxenue u nBuwkenHue ConHua B amaxtuke. Tunbl ranaktuk. Papuoranmaktuxu u
KBaszapsl. UepHbIe BIPHI B SIPaX TaIaKTHK.

Bcenennast. Pacmmpenne Bceenennoii. 3akoH Xa0O6ma. PaszOeranme ramaxkrtuk. Teopust Bospmioro B3peiBa. PenmkroBoe
N3ITy4eHHE.

MacmrabHas cTpykrypa BeeneHHoii. MeraramakTika.

Hepeniennsle mpo6sieMbl aCTPOHOMHH.

Yaennueckre HaOIIONEHNS.

HaOmroneHnss HEBOOPYKEGHHBIM IJIa30M C HCIOJNB30BAHUEM KOMITBIOTEPHBIX MPHIOKECHUH Ui OMPENETCHUS] ITOJOXKEHHS
HEOECHBIX 0OBEKTOB Ha KOHKPETHYIO 1aTy: OCHOBHBIE c03Be3nsi CEeBEPHOTO MOIYIIAPHsI U IPKUE 3BE3MbI.

Hab6monenus B Teneckon JIyasl, mianer, Miteynoro Ilyru.

O6o01atoniee MOBTOpEHHE.

Ponb ¢m3uKkn M acTpOHOMHUM B SKOHOMHYECKOH, TEXHOJIOTHYECKOM, COIMANBLHOW M OTHYECKOH cdepax IesTeTbHOCTH YeJoBeKa,
poib M MecTo (M3MKM M acTpOHOMHMM B COBPEMEHHOW HaydyHOW KapTUHE MHpa, poib (puanveckoil Teopud B (GOpMHpPOBaHHU
NIPE/ICTABICHUH O (U3MYECKOM KapTHHE MHpa, MECTO (M3MUYECKOH KapTHHBI MHpa B OOIIEM pSIy COBPEMEHHBIX €CTECTBEHHO-
HAY4YHBIX NPEICTABICHUN O TIPUPOJE.

MexnpeaMeTHbIe CBS3H.

Wzyuenne kypca ¢usukn 6a30BOro ypoBHSI OCYIIECTBISIETCSI C YYETOM COJCPIKATENbHBIX MEXIPEAMETHBIX CBS3€H C Kypcamu
MaTeMaTHKH, OMOJIOTUH, XUMHUH, Te0Tpa(uy  TEXHOJIOTHH.

MexnpeaMeTHble TOHATHSA, CBSI3aHHBIE C WM3YYEHHEM METOJOB HAYYHOTO IIO3HAHMA: SIBICHHE, HAy4HBIH (DakT, THIIOTE3a,
¢bu3nyeckas BeIUYNHA, 3aKOH, TEOPUsl, HAOIIOACHUE, SIKCIIEPUMEHT, MOACIUPOBAaHUE, MOJIENb, U3MEPEHHE.

MaremaTtuka: pelieHHe CHCTEMbl YpaBHEHHUH, TPUIOHOMETpUYeckue (YHKIMH: CHHYC, KOCHHYC, TaHI€HC, KOTAHI'€HC, OCHOBHOE




TPUTOHOMETPUYECKOE TOXKIECTBO, BEKTOPbl M HX MPOCKUMHM Ha OCH KOOpPAMHAT, CJIOXEHHE BEKTOPOB, IPOU3BOJHBIC
9JIEMEHTapHBIX (QYHKIWHA, TPU3HAKKA 000U TPEYroJIbHUKOB, ONpeeIeHUE TUIOLIA M TUIOCKKX (Guryp u o0bema Tel.

Buonorus: snekrpuueckie SIBICHUS B JKMBOW HPHUpOJE, KOjleOaTelbHbIE JBM)KCHUS B XXMBOW IPUPOJE, ONTHYECKUE SIBICHHS B
XKUBOM NPHUPOJE, ASHCTBUE paUalliX Ha KUBBIE OPTaHU3MBI.

XuMHS: CTpOCHHE aTOMOB M MOJICKYN, KpHCTaJUIMYECKas CTPYKTypa TBEPIBIX TeJl, MEXaHW3Mbl 00pa30BaHUS KPUCTAIUTMIECKOH
PELIETKH, CHEKTPAJIbHBIN aHAIIH3.

leorpadms: marHuTHBIE TmOMIOCAa 3€MIM, 3aJ€XH MArHUTHBIX pyd, (OTOChEMKa 3EMHOH IOBEPXHOCTH, IIpEICKa3aHNe
3eMJIETPSACEHU.

TexHosorusa: JWMHAM JICEKTpOINEpenad, TI€HEpPaTOp MEPEMEHHOTO TOKA, 3JIEKTPOABUTATENb, WHAYKIHMOHHAs II€4b, pajap,
paguoNpHUEeMHHEK, TeIEBU30p, aHTeHHA, TenedoH, CBU-neus, IPOSKIMOHHEIH annapar, BOJIOKOHHAS ONTHKA, COJTHEUHas OaTapesl.

5. TEMATHYECKHAM IIJIAH
Kon HanMmeHoBaHue pa3esioB U Cemectp | Hacos Ilnanupyemble pe3yJibTAThl
3aHATHUSA TeM /BU]I 3aHATHS/ / Kype

Paznen 1. ®u3uka u METOAbI HAYYHOI'0 MO3HAHUSA

1.1 Tema 1. ®usuka - Hayka O IPUPOJE. 1 2 IP 1-11;
Hayunble METO/IbI MMO3HAHUS JIPTB 1,JIP I'B 3, JIP I'B 5-7, JIP IIB1-2, JIP JTHB 2,
OKpyxaromero mupa/Jlex/ JIP IHB 4, JIP OB 1, JIP TB 3-4, JIP OxB 1-2, JIP OxB 5,

JIP 1THIT 1, JIP ITHII 3

Pa3pen 2. MexaHuka

2.1 Tema 2.1. Kunemartuka/Jlex/ 1 4 P 1-11;
JIPTB 1,JIPI'B 3, JIP I'B 5-7, JIP [1B1-2, JIP IHB 2,
JIP IHB 4, JIP OB 1, JIP TB 3-4, JIP OxB 1-2, JIP DB 5,
JIP ITHIT 1, JIP ITHIT 3

2.2 Tema 2.2. lunamuxa./JIex/ 1 2 P 1-11;
JIPTB 1, JIP I'B 3, JIP I'B 5-7, JIP TIB1-2, JIP JIHB 2,
JIP IHB 4, JIP OB 1, JIP TB 3-4, JIP OxB 1-2, JIP DB 5,
JIP ITHIT 1, JIP ITHIT 3

2.3 Tema 2.3. 3akoHBI COXpaHEHUS B 1 2 ImP 1-11;

MmexaHuke/Jlex/ JIPTB 1,JIP I'B 3, JIP I'B 5-7, JIP IIB1-2, JIP IHB 2,

JIP IHB 4, JIP OB 1, JIP TB 3-4, JIP OxB 1-2, JIP OB 5,
JIP ITHIT 1, JIP ITHIT 3

2.4 Tema 2.3.1. TTorennmnanpHas 1 2 IIP 1-11;

sHeprus./IIp/ JIPTB 1,JIP I'B 3, JIP I'B 5-7, JIP I1B1-2, JIP JTHB 2,

JIP IHB 4, JIP OB 1, JIP TB 3-4, JIP 5B 1-2, JIP OxB 5,
JIP IIHIT 1, JIP ITHIT 3

2.5 [Ipo¢unsHO-0prEeHTHPOBAHHOE 1 2 np 1-11;
COJZIEpIKaHueE. duzuka B JIPIB1,JIPIB 3, JIP I'B 5-7, JIP IIB1-2, JIP IHB 2,
nu3aiine./Jlex/ JIP IHB 4, JIP OB 1, JIP TB 3-4, JIP OxB 1-2, JIP OB 5,

JIP LIHIT 1, JIP ITHIT 3

Pa3nen 3. MonexkyasipHas ¢pu3nka 4 TepMOANHAMHUKA

3.1 Tema 3.1. OCHOBBI MOJEKYJISPHO- 1 4 IP 1-11;

KUHETHYeCKO# Teopun/JIex/ JIPTB 1,JIP I'B 3, JIP I'B 5-7, JIP IIB1-2, JIP JTHB 2,

JIP JIHB 4, JIP 3B 1, JIP TB 3-4, JIP 3xB 1-2, JIP 3xB 5,
JIP IIHIT 1, JIP ITHIT 3

3.2 Tema 3.2. OCHOBBI 1 2 IP 1-11;

TepMoauHaMuKu/JIek/ JIPTB 1, JIPIB 3, JIP I'B 5-7, JIP TIB1-2, JIP JTHB 2,

JIP IHB 4, JIP OB 1, JIP TB 3-4, JIP OxB 1-2, JIP OxB 5,
JIP ITHIT 1, JIP ITHIT 3

3.3 Nzyuenune OJIHOTO u3 1 2 IP 1-11;

n3ornporieccos./Ip/ JIPTB 1,JIPI'B 3, JIP I'B 5-7, JIP I1B1-2, JIP IHB 2,

JIP IHB 4, JIP 3B 1, JIP TB 3-4, JIP 3xB 1-2, JIP 3xB 5,
JIP IIHIT 1, JIP ITHIT 3

3.4 Tema 3.3. ArperaTHble COCTOSHUS 1 2 IP 1-11;
BEIIIECTBA. dazoBbie JIPTB 1,JIPI'B 3, JIP I'B 5-7, JIP [1B1-2, JIP IHB 2,
niepexoabl/JIex/ JIP IHB 4, JIP 3B 1, JIP TB 3-4, JIP 3xB 1-2, JIP 3xB 5,
JIP ITHIT 1, JIP ITHIT 3
3.5 Omnpenenenue BJIQYKHOCTH 1 2 IP 1-11;
Bo3ayxa. /Ip/ JIPTB 1,JIPI'B 3, JIP I'B 5-7, JIP [1B1-2, JIP IHB 2,

JIP JIHB 4, JIP OB 1, JIP TB 3-4, JIP DB 1-2, JIP DkB 5,
JIP 1THIT 1, JIP ITHII 3




3.6

IToBTOpEHUE
marepuana/CP/

H3y4EHHOTO

Pa3pnen 4. DiekTpoanHaMmmuka

4.1 Tema 4.1. Dnexrpocratuka/Jlex/ 1 P 1-11;
JIPTB 1, JIPI'B 3, JIP I'B 5-7, JIP TIB1-2, JIP JIHB 2,
JIP IHB 4, JIP 3B 1, JIP TB 3-4, JIP 3xB 1-2, JIP 3B 5,
JIP ITHIT 1, JIP ITHIT 3
4.2 Nzyuenue 3aKOHOB 1 P 1-11;
MOCIIETOBATEIBHOTO u JIPTB 1,JIP I'B 3, JIP I'B 5-7, JIP I1B1-2, JIP JITHB 2,
napajyieIbHOro COeMHEHU I JIP IHB 4, JIP 5B 1, JIP TB 3-4, JIP 3B 1-2, JIP OxB 5,
MIPOBOJHUKOB. JIP ITHIT 1, JIP ITHII 3
Uzmepenne DJIC u BHYTpPEHHETO
COTIPOTHUBIICHUS HICTOYHHKA TOKA.
Mp/
4.3 Tema 4.2. ITocrostHHBIHI 1 IP 1-11;
3JIEKTPUYCCKUM TOK. /JIeK/ JIPTB 1,JIPI'B 3, JIP I'B 5-7, JIP I1B1-2, JIP THB 2,
JIP IHB 4, JIP OB 1, JIP TB 3-4, JIP 5B 1-2, JIP 3xB 5,
JIP ITHIT 1, JIP ITHIT 3
4.4 [TpomexyrouHas aTTeCTallus: 1
Jpyrue (hopmbl KOHTPOJISL.
CemecrtpoBsas oreHka./Jlp/
4.5 Tema 4.3. MarautHoe IIOJIE. 2 IP 1-11;
DnexrpoMarHuTHas HHIyKnus/JIex/ JIPTB 1,JIP I'B 3, JIP I'B 5-7, JIP I1B1-2, JIP JTHB 2,
JIP IHB 4, JIP OB 1, JIP TB 3-4, JIP 5B 1-2, JIP OxB 5,
JIP 1THIT 1, JIP ITHIT 3
Pa3pnen S. Konebanus 1 BOJIHBI
5.1 Tema  5.1. Mexanuueckue u 2 IP 1-11;
3JIEKTPOMarHuTHbIE JIPTB 1,JIP I'B 3, JIP I'B 5-7, JIP IIB1-2, JIP JTHB 2,
koneOanms/JIex/ JIP IHB 4, JIP 3B 1, JIP TB 3-4, JIP 3xB 1-2, JIP 3xB 5,
JIP ITHIT 1, JIP ITHIT 3
5.2 Tema 5.2. MexaHuueckue U 2 IP 1-11;
AJIEKTPOMATHUTHBIE BOJHBI/JIeK/ JIPTB 1,JIP I'B 3, JIP I'B 5-7, JIP IIB1-2, JIP JTHB 2,
JIP IHB 4, JIP 3B 1, JIP TB 3-4, JIP 3xB 1-2, JIP 3xB 5,
JIP ITHIT 1, JIP ITHIT 3
5.3 Tema 5.2.1. TexHuueckue 2 IP 1-11;
yCTpoHCcTBa u TIPaKTUYECKOE JIPTB 1,JIP I'B 3, JIP I'B 5-7, JIP IIB1-2, JIP JTHB 2,
npumenenue/I1p/ JIP IHB 4, JIP 3B 1, JIP TB 3-4, JIP 3xB 1-2, JIP 3B 5,
JIP ITHIT 1, JIP ITHIT 3
5.4 Tema 5.3. Ontuka/JIex/ 2 IP 1-11;
JIPTB 1, JIPI'B 3, JIP I'B 5-7, JIP [1B1-2, JIP IHB 2,
JIP IHB 4, JIP 3B 1, JIP TB 3-4, JIP 3xB 1-2, JIP 3B 5,
JIP ITHIT 1, JIP ITHIT 3
5.5 Tema 53.1. Omnpenenenue 2 IP 1-11;
IOoKa3aTessl NpeJIOMJICHUsl CTeKIa. JIPTB 1,JIP I'B 3, JIP I'B 5-7, JIP TIIB1-2, JIP IHB 2,
Ompenenenue  JJIMHBI  CBETOBOM JIP IHB 4, JIP OB 1, JIP TB 3-4, JIP 3xB 1-2, JIP OB 5,
BOJIHBI c TOMOIIIBIO JIP LUHIT 1, JIP ITHIT 3
mudpakironHon perrerka./I1p/
5.6 [po¢unsHO-0pHEHTHPOBAHHOE 2 np 1-11;
coJlepKaHue. ®dusnka B JIPTB 1,JIPI'B 3, JIP I'B 5-7, JIP TIB1-2, JIP THB 2,
nu3aitae./Tlp/ JIP IHB 4, JIP OB 1, JIP TB 3-4, JIP 5B 1-2, JIP OxB 5,
JIP ITHIT 1, JIP ITHIT 3
Pa3nen 6. OcHOBBI cieIUATBHOM TEOPUH OTHOCHTEJILHOCTH
6.1 Tema 6.1. I'paHUIBI TPUMEHUMOCTH 2 IP 1-11;
KIaccu4eckoit MmexaHukw. /JIex/ JIPTB 1, JIPIB 3, JIP I'B 5-7, JIP TIB1-2, JIP JIHB 2,
JIP IHB 4, JIP 3B 1, JIP TB 3-4, JIP 3xB 1-2, JIP 3xB 5,
JIP IIHIT 1, JIP ITHIT 3
Pa3zpen 7. KBanToBas ¢pusuka
7.1 Tema 7.1. DneMeHTH KBaHTOBOU 2 ITP 1-11;

orrruku/Jlex/

JIPTB 1, JIPI'B 3, JIP I'B 5-7, JIP I1B1-2, JIP IHB 2,
JIP IHB 4, JIP OB 1, JIP TB 3-4, JIP OxB 1-2, JIP OB 5,




JIP LTHII 1, JIP LTHII 3

7.2 Tema 7.2. Ctpoenne atoma/JIex/ 2 4 IP 1-11;
JIPIB 1,JIPI'B 3, JIP I'B 5-7, JIP TIB1-2, JIP IHB 2,
JIP IHB 4, JIP 3B 1, JIP TB 3-4, JIP OxB 1-2, JIP OxB 5,
JIP LIHIT 1, JIP L1HIT 3

7.3 Tema 7.3. AtomHoe simpo/JIex/ 2 4 IIP 1-11;
JIPTB 1, JIPTB 3, JIP I'B 5-7, JIP T1IB1-2, JIP JTHB 2,
JIP IHB 4, JIP OB 1, JIP TB 3-4, JIP OB 1-2, JIP OxB 5,
JIP ITHIT 1, JIP ITHIT 3

7.4 [Ipo¢unsHO-0pHEeHTHPOBAHHOE 2 2 P 1-11;
COZlepIKaHue. Ddusnxa B JIPI'B 1,JIPI'B 3, JIP I'B 5-7, JIP TIB1-2, JIP IHB 2,
nuzaiine./I1p/ JIP IHB 4, JIP 3B 1, JIP TB 3-4, JIP OxB 1-2, JIP OxB 5,
JIP ITHIT 1, JIP ITHIT 3
7.5 [ToBTOpeHue MPOIICHHOTO 2 22
matepuana/CP/

Pa3nen 8. DiieMeHTHI AaCTPOHOMMH M ACTPOPU3IUKH

8. 1 Tema  8.1. Drambl  pa3BuUTHA 2 4 IP 1-11;
aCTPOHOMUM. IIpuxnagHoe u JIPTB 1,JIP I'B 3, JIP I'B 5-7, JIP IIB1-2, JIP JTHB 2,
MHPOBO33PEHUECKOE 3HAYCHUE JIP JIHB 4, JIP 5B 1, JIP TB 3-4, JIP 3B 1-2, JIP OxB 5,
actporomun./JIex/ JIP ITHIT 1, JIP ITHIT 3

8.2 Mesxnpeamerabie csi3u/Ip/ 2 2 IP 1-11;

JIPTB 1,JIP I'B 3, JIP I'B 5-7, JIP TIB1-2, JIP IHB 2,
JIP JTHB 4, JIP OB 1, JIP TB 3-4, JIP DxB 1-2, JIP DxB 5,
JIP ITHIT 1, JIP ITHIT 3

8.3 [IpomexxyTouHasi aTTecTanus: 3a4er 2 2
¢ omueHkon (auddepeHITUpOoBaHHBIH
3ayer)/3a0/

6. KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHUS YYEBHOI'O ITIPEJMETA

Tekymii KOHTPOJIb yCIIEBAEMOCTH W IPOMEXYTOYHAsi aTTeCTallMs HpPOBOAMThCS B cooTBercTBHM ¢ IlojoxkeHuem 00
OpraHM3alK TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH M IPOMEXKYTOUYHOW aTTEeCTallM IO 0Opa30BaTElIbHBIM MPOTPAaMMaM CpPEIHETO
npoeccnoHanbHO 00pa30BaHus, MPOTPaMM BBICIIETO 00pa3oBaHusl, mporpamm maructpatypel B ®I'BOY BO HI'YAJIU umenu
A 1. KpsiukoBa

[opsinok U MEepHOIMIHOCTh TEKYIIETO KOHTPOJISI W MPOMEKYTOYHOHW aTTECTAlMU TPEACTABICHB B (DOHIE OLECHOYHBIX CPEICTB
y4eOHOTO TIpeIMeTa.

7. YHEBHO-METOJNUYECKOE U THOOPMAIIMOHHOE OBECIIEYEHUE YYEBHOI'O

HPEAMETA
7.1. UadopmaunoHHoe odecneyeHne peaju3anum nporpaMmbl
ABTOpBI, 3ariaBue HN3naTeancTBO, IO Koa-Bo
COCTABHUTEJIH IK3
7.1.1. OcHOBHas1 JIUTEpPATypa
J1.1 Iypsmuesa H. C., ®usnka: 6a30BbIi YPOBEHB Mocksa: 9BC
Baxeesckas H. E. [Ipocsewmenue, 2024

7.1.2. JlonoJHUTEIbHAA JIUTEpPaTypa

J2.1 T'opnaa Bukrop Omsuka. CamocTosTeNnpHAs paboTa CTyIeHTa Mocksa: FOpaiit, 2024 9BC
Bacunbesny,
MBanos Hukonaii
ATexcaHIpOBUY
2.2 ITypemmesa H. C., Owmsnka: 6a30BbIi YPOBEHD: MPAKTHKYM I10 PEIICHHIO Mocksa: 9BC
Baxeesckas H. E. 3a1a4 [Ipoceemenne, 2024

7.2. Dy1eKTPpOHHBbIE HH()OPMALMOHHBbIE PeCYPChI

1 DnekrponHast oopasosarensHas cpena HI'YAJIN (DUOC) - Pexum pocryna: https://portal.nsuada.ru/




2 DnekrponHast 6ubroTeuHast cucrema «[PRbooks» — Pexxum noctyna: http:// www.iprbookshop.ru/

3 DrekrpoHHO-0nOmMoTeuHast cucrema "HOpaiit" — Pexxum nocryna: https://urait.ru/

DrekrpoHHas oubaroTeuHas cucrema «Jlanp» — Pexxum nocryna: https://lanbook.com/

7.3. IllepeyeHb NPOrpaMMHOro0 odecrevdeHust

Windows 7 — onepanmonHnas cucrema, LibreOffice, PowerPoint Viewer, Kaspersky Endpoint Security 10, 7-Zip x64

8. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE YYEBHOI'O IPEIMETA

VYueOHast aymuToOpusl Ui TIPOBENEHMS YJYEOHBIX 3aHATHUI BCEX BHAOB, B TOM 4YHCIE TPYNNOBBIX W WHAWBUIYaIbHBIX
KOHCYNIBTAIIMH, TEKYLIero KOHTPOJSA W TNPOMEXKYTOYHOH aTTecTaluy, OCHAIIEHHAs KOMIUIGKTOM Y4eOHOH Mebenn u
MYJABTHMEIUHHBIM 00OpYIOBaHHEM C BO3MOXKHOCTBIO TOAKIIOYEHHS K ceTH «VIHTepHeT» M JOCTYHOM K OJIEKTPOHHOI
nHpopMamoHHO-00pa3oBaTensHOl cpene HI'YAINU.

MarepuanbHO-TEXHHUECKOE  OOecreueHne  ayaiuTopuu  oOecreuynBaeT  BO3MOXHOCTh  JOCTHIKEHUS  OOYyJarOlIUMUCS
ycraHoBieHHBIX PI'OC COO TpeboBaHMIl K TpPEAMETHBIM, METANpPEIMETHBIM M JMYHOCTHBIM pEe3ylnbTaTaM OCBOCHUS
00pa3oBaTenbHON MPOrpaMMBbl.

9. TPEBOBAHMUS K HEJAI'OTMYECKUM PABOTHUKAM

Peamuzanmst  ygeOHOrOo mpenmera  obecrieunBaeTcst  paOOTHHKAMH — YHHUBEPCHUTETa  OTHOCSAIIMMHCS K  TPO(eccopcko-
MPENOAaBaTEeIbCKOM COCTaBY M HHBIMH IEIarOTHYECKMMHU pabOTHUKAMH, a TakoKe JHIAMH, MPUBICKAEMBIMUA K peaau3alliu
00pa3oBaTebHON MPOrpaMMbl Ha YCIOBUSAX TI'Pa)KJAHCKO-PABOBOTO JOrOBOpa, B TOM YHCJIE€ K3 YHCIIA PYKOBOIUTEICH W
pabOTHHKOB OpraHHU3alfii, HATPABICHNE ACATEIBHOCTH KOTOPBIX COOTBETCTBYET 00JjacTH mpodecCHoHanbHOM nestensHocTu 10.
ApXUTEKTypa, MPOEKTHPOBaHUE, Teone3us, Tomorpadus W Ou3aifH (MMEIOMMX CTaX paboTHl B JaHHOW TNpodeccHoHaTbHOU
00JIacTH HE MEHEE TPEX JIET).

TpeboBanusi k kBanudukanuu. Beiciiee npodeccroHanbHOE 00pa3oBaHME WM CpelHee MpodeccHoHaTbHOE 00pa3oBaHME IO
HANpaBJICHUIO MOAroToBKU "OOpa3oBaHWe M meaaroruka’ WM B OOJIACTH, COOTBETCTBYIOIICH IMIpErnojaBacMOMy HpeaMeTy, 0e3
MPEIbSBICHUS TPEOOBAHUN K CTaxy pabOThI JHOO BbICIICe MPOQECCHOHAILHOES 00pa3oBaHUE WM CpeaHee MpodeccroHalbHOe
oOpa3oBaHHMEe U JIOTIOJIHUTENIFHOE TNpodeccHoHaTbHOe 00pa3oBaHUE [0 HAINPaBICHHIO JESITENFHOCTH B 00pa3oBaTellbHOM
YUIpEXKICHNHU Oe3 MpeIbsIBICHUS TPeOOBaHU K CTaXKy paOOTHI.

[Menarornyeckne pabOTHHKH, NMPUBIIEKAEMbIE K peasi3alii 00pa3oBaTeNbHON NPOTpaMMBbl, JODKHBI MOJIY4aTh JOMOJHHUTEILHOE
npodeccuoHanbHOe 00pa3oBaHKe MO MPOrpaMMaM TMOBBIINICHHS KBATU(DUKALUK HE PeXe OJHOr0 pa3a B TPH rojia C y4eTOM
pacimpeHus crekTpa mpo(ecCHOHATBHBIX KOMITETECHIINH.




MMHHUCTEPCTBO HAYKH " BBICIIEI'O OBPA3BOBAHUSA POCCUNCKOM ®EJIEPAIINN
benepanbHOE TOCYIAPCTBEHHOE OFOIKETHOE 00pa30oBaTeIbHOE YUPEKICHUE
BBICITIETO 00pa3oBaHUs
«HOBOCHUBUPCKUIM I'OCYJAPCTBEHHbBII YHUBEPCUTET
APXUTEKTYPBI, IMBAMHA U UCKYCCTB umenn A.J[.KpsukoBay
(HI'YAIN)

®OH/I OHEHOYHbIX CPEACTB
JJISl IPOBEAeHHUS TeKYIero KOHTPOJISl ¥ MPOMEKYTOYHOM aTTecTANNU

YueOuslil npemer: Ousuka
Cnenunanpaocth 54.02.01 IU3AUH (ITO OTPACJIAM). IIpenmeTHblit au3aiiH

Cocrasutenb: Kapauna FO.M, npenogasarenb

PaccMoTtpen u pekomMeH10BaH

JUTSL UCTIOJIB30BaHUS B Y4€OHOM IpoIiecce
HAa 3aceaHuu KadeIpsl CTPOUTEIIEHOTO
IIPOM3BOJICTBA

[IpoTtokon ot 26.08.2024 Ne 1

3aB. xkadenpoit CI1 Cemukun I1.B.

Hosocubupck 2024



1. NINOACHHUTEJIBHASA 3AIINCKA

®onn omeHouHbix cpenctB (POC) BkIOUaeT MaTEpPHANIbl IS MPOBEICHUS TEKYIIETO

KOHTPOJI U IPOMEKYTOUHON aTTECTALIUN.

Hacrosmuit ®OC mno ydyeObHOMY mipeametry «®Du3uka» SBIAETCS HEOTHhEMIIEMbBIM
pUJIOKEeHHEeM K paboueii mporpamme npeameta «Puzuka». Ha nanusiit @OC pacnpocTpaHsoTcs
BCE PEKBU3UTHI YTBEPKIeHUS, npeacTaBineHHbie B PI1/] mo qannomy yueOGHOMY IpeameTy.

Henwsto Ttekymero koutposust (TK) um mpomexyrounoit arrtectanuu (I1A) sBusercs
KOHTPOJIb OCBOEHHUS 3aIUIAHUPOBAHHBIX MO Yy4YEeOHOMY TMIpeiIMEeTy 3HaHWM U YyMEHHI,
HATPaBIEHHBIX (POPMUPOBAHUE y 00YIAFOIIUXCS

NpeIMeTHBIX pPe3yJIbTATOB:

. Opranuszanus OueHKH 10CTHKEHHU
Kon IIpenmeTHbIi pe3yabTar
JAOCTHKEHUS pe3yJbTara
IP 1 c(OpMHPOBAHHOCTD IIpoBenenue TecToB U 3HaeT 0 PU3NIECKO

MPEJCTaBICHUH O POJU U
mecTe GU3NKU U
aCTPOHOMHUHU B COBPEMEHHOM
Hay4HOM KapTUHE MUpA, O
cucTeMooOpasyromen posin
(¢U3UKN B pa3BUTUHU
€CTECTBEHHbIX HayK,
TEXHHUKHU ¥ COBPEMECHHBIX
TEXHOJIOTHH, O BKJIaJE
POCCUICKUX U 3apyO0eKHBIX
yUeHBIX-(U3UKOB B pa3BUTHE
HAYKW; TOHUMaHUE
(U3UYECKON CYIITHOCTH
HAOJI0TAEMBIX SBJICHHIA
MUKpPOMHpPA, MAKPOMUPA U
MeraMmupa; TOHUMaHUEe POJTH
aCTPOHOMHUU B
IIPaKTUYECKOU NEeATEIbHOCTH
qeJIoBeKa U JaILHEHIeM
HAYyYHO-TEXHUYECKOM
pa3BUTHH, POIU HUZUKHU B
dbopMUpOBaHUU KPyro3opa u
G YHKIIMOHATBLHOM
TPaMOTHOCTH YeJIOBEKa JIJIst
pelIeHUs TPaKTUYECKUX
3ama4y

HaImMCaHue JICKIIUU.

CYIIIHOCTH
HAOII0TAEMBIX BO
Bcenennoii sBnenwnii, o
ponu PpU3MKH B
dbopMHupOBaHUH
(byHKIMOHATBHON
TPaMOTHOCTH YEJIOBEKA
JUTSL pEIICHUS
NPaKTUYCCKHX 3a/1a4.

[P 2 c(OpPMHPOBAHHOCTh YMEHUI
pacrmo3HaBaTh (U3UIECKHE
sIBIIEHUS (TIPOIIECCHI) U
OOBSACHATH UX HA OCHOBE
U3YYCHHBIX 3aKOHOB:
paBHOMEpPHOE U
PaBHOYCKOPEHHOE
NPSIMOJIMHEHHOE TBU)KCHUE,
CcBOOOHOEC MAJCHUE TEII,

IIpoBenecnue
MPaKTHYECKUX padoT,
KOHTPOJILHBIX PadoT,
TECTOB M OIIPOCOB Ha
TCKIHSIX.

Onenka pe3yabTaToB
BBIIIOJIHEHMSI
PaKTUYECKUX padoT.
O1LeHKa BEIIOJIHEHUI
KOHTPOJIbHBIX PadoT.
OneHka BBINOJTHEHUS
TECTOB M OIPOCOB HA
JEKIMSIX.




JBUKEHUE 110 OKPYKHOCTH,
WHEpLIMs, B3aUMOJICHCTBUE
Tell, Kojie0aTelIbHOe
JBUKEHHE, PE30HAHC,
BOJIHOBOE JIBUJKEHUE;
nuddy3usi, OpOyHOBCKOE
JBUKEHUE, CTPOCHUE
KUAKOCTEN U TBEPBIX Tell,
U3MEHEeHHe 00beMa Tell IPU
HarpeBaHuM (OXJIKICHUHN),
TEIJIOBOE PAaBHOBECHE,
ucrnapeHue, KOHIeH caIus,
JIaBJICHUE,
KpUCTAJIN3aUsl, KUTICHHE,
BJIQXKHOCTh BO3/yXa, CBA3b
cpeaHel KHHETUYECKON
SHEPTUU TEIJIOBOTO
JBUKEHHS] MOJIEKYJI C
abCOIIOTHOW TeMIIepaTypoi,
MOBBILICHHE JaBJICHUS ra3a
MIPU €ro HarpeBaHUM B
3aKpBITOM COCY/I€, CBA3b
MEX]y ImapamMeTpaMu
COCTOSIHUS Ta3a B
U30IpoIieccax;
JJIeKTpU3ALIHS TET,
B3aMMO/JICHCTBUE 3apSAI0B,
HarpeBaHue MpOBOJIHUKA C
TOKOM, B3aUMOICHCTBHUE
MarHuroB,
AJIIEKTPOMArHUTHAS
WHIYKIUSA, 1EHCTBUE
MarHuTHOTO TOJIA Ha
IIPOBOJHUK C TOKOM U
JBHKYILUKCS 3apsi,
3JIeKTPOMarHUTHbIE
KOJIeOAHMS U BOJIHEI,
MPSAMOJIMHEITHOE
pacnpocTpaHEHHUE CBETA,
OTpakeHUE, IPEJIOMIICHUE,
uHTephepeHIys, AuPpaKus
U TIOJISipU3allusl CBETa,
JIUCIIEPCUSl CBETA;
doTornekTpuyecKuit

3¢ ¢exT, cCBeTOBOE J1aBJICHHUE,
BO3HUKHOBEHHE
JIMHENYaTOro CIEKTpa aToMa
BOJIOPO/Ia, €CTECTBEHHAS U
HCKYCCTBEHHAsI
PaAMOaKTUBHOCTh




P 3

BJIaJICHUC
OCHOBOITOJIAralOIIUMHU
bU3HMYECKUMU TTOHATUSMA U
BEIIMYMHAMU,
XapaKTePU3YIOIIIMH
(bU3HUIECKHEe TTPOIIECCHI
(CBSI3aHHBIMH C
MEXaHHUYECKHUM JIBIIKCHHEM,
B3aNMMOJCHCTBUEM TEI,
MEXaHUYCCKHUMU
KOJIeOAHHMSIMU M BOJIHAMU;
ATOMHO-MOJICKYJISIPHBIM
CTPOCHHUEM BEIIECTBa,
TETJIOBBIMH TIPOIIECCAMU;
AIIEKTPUIECKUM U
MAarHUTHBIM TOJISIMU,
AIIEKTPUIECKUM TOKOM,
3JIEKTPOMArHUTHBIMU
KOJIeOAHHMSIMU M BOJIHAMU;
ONTHYCCKUMH SIBJICHUSIMU;
KBAaHTOBBIMH SIBIICHUSIMH,
CTPOCHHEM aToMa 1
ATOMHOTO SI7pa,
PaInOaKTUBHOCTHIO);
BIIaJICHUC
OCHOBOITOJIAralOIIUMHU
ACTPOHOMUYECKUMU
MTOHSTHSAMH, ITO3BOJISIOIIMMUI
XapaKTepU30BaTh MPOIIECCHI,
MIPOUCXOAIINE Ha 3BE3/1aX,
B 3BE3JHBIX CUCTEMaX, B
MEKTaJaKTUYECKOU Cpelie;
IBIKEHIE HEOSCHBIX TEJl,
SBOJIIOIUIO 3BE3]T U

IIpoBencuue
MPaKTHYECKUX padoT,
KOHTPOJILHBIX PadoT,
TECTOB M OIIPOCOB Ha
JCKIHSIX.

Onenka pe3yabTaToB
BBIITOJIHEHMSI
PaKTUYECKUX padoT.
O1LeHKa BEIIOJIHEHUI
KOHTPOJILHBIX PadoT.
OneHka BBINOJTHEHUS
TECTOB M OTPOCOB Ha
JCKIHSIX.

Bcenennon
IIP 4 BJIaJcHUE [IpoBenenue O1ieHKa pe3yJbTaToB
3aKOHOM€pHOCT}IMI/I, HpaKTI/I‘-IGCKI/IX pa60T, BBITIOJTHCHU A

3aKOHAMH U TEOPUSAIMHU
(3aKOH BCEMHPHOTO
tarorenus, I, I u 111 3axoHEI
Hrrotona, 3aKkoH
COXpaHEHHUsI MEXaHUYECKOM
SHEPTUU, 3aKOH COXPAHEHUS
VMITYJIbCA, IPUHIIMIT
CyNEepIIO3UIUU CHUII,
MIPUHIMUIT PABHOIIPABHOCTH
WHEPIUATbHBIX CUCTEM
0TCYETa; MOJIEKYJSIPHO-
KHHETHUYECKYIO TEOPHUIO
CTPOEHHSI BEIIECTBA,
ra30BbIE 3aKOHBI, IIEPBBIN

KOHTPOJIBHBIX padoT,
TECTOB M OIPOCOB Ha
TICKITHSIX.

MPaKTUYECKUX padoT.
O11eHKa BBITTOJHEHMS
KOHTPOJIBHBIX padoT.
O1LeHKa BEIIOJIHEHUI
TECTOB U OMPOCOB Ha
JICKIUSX.




3aKOH TEPMOJIUHAMHUKHU;
3aKOH COXpaHEHUs
AIEKTPUUECKOTO 3apsia,
3akoH Kynona, 3akon Oma
JUTSl y4acTKa LIEeTH, 3aKOH
Oma 113 IOoJTHOU
AIEKTPUYECKON 1IeTH, 3aKOH
Hxoyns - Jlenia, 3akoH
AJIEKTPOMArHUTHOMN
WHIYKIWHU, 3aKOH
COXpaHEHHUS SHEPTHUH, 3aKOH
MPSAMOJIMHEITHOTO
pacnpocTpaHEHUs CBETA,
3aKOH OTpa)XCHUs CBETA,
3aKOH IPEJIOMJICHUS CBETA;
3aKOH COXPaHEHUs YHEPTUH,
3aKOH COXpaHEeHUs
MMITYJIbCA, 3aKOH
COXpaHEHHUSI TEKTPUUYECKOTO
3aps/ia, 3aKOH COXPAHEHMS
MacCOBOTO YHCIIa,
noctynatel bopa, 3akoH
pPaZOaKTUBHOTO pacmaja);
YBEPEHHOE MCIOJIb30BaHUE
3aKOHOB ¥ 3aKOHOMEPHOCTEH
pu aHau3e GU3NIECKUX
SBJIEHUU U MPOLIECCOB

ITP 5

YMEHHE YUYUTHIBATh TPAHULIBI
MPUMEHEHHUS U3yYEHHBIX
(bU3UYECKUX MOJIETICH:
MaTepuaibHas TouKa,
WHEpLHaIbHasA CUCTEMA
OTCUYEeTa, MCalIbHbIN Ira3;
MOJIETU CTPOECHUS Ta30B,
JKUJIKOCTEN U TBEPJBIX TE,
TOYEYHBIHN JIEKTPUUECKUN
3apsia, saepHast MoJIelb
aToMa, HyKJIOHHAsi MOJE/b
aTOMHOTO SiApa MpU
petieHun GU3NIECKUX 33729

[IpoBenenue
MPAaKTUYECKHUX padoT,
KOHTPOJIBHBIX padoT,
TECTOB M OIPOCOB Ha
TICKITHSIX.

O1nieHKa pe3yJbTaToB
BBITIOJTHEHUS
MPaKTUYECKUX PadoT.
O11eHKa BBIMOJIHEHUS
KOHTPOJIBHBIX padoT.
O1LeHKa BEIIOJIHEHUSI
TECTOB U OMPOCOB Ha
TEKIUSX.




[P 6

BJIaJICHUE OCHOBHBIMH
METOJIJaMH HaAyYHOT'O
MO3HAHUS, UCIIOJIb3YEMBbIMH
B (pu3uKe: MPOBOIUTH
IpsIMbIE ¥ KOCBEHHBIE
U3MEPEeHHS QU3HIECKUX
BEJIMYMH, BEIOUpast
ONTUMAJIBHBINA CIIOCOO
U3MEPEHUS U UCTIONIB3Ys
U3BECTHBIE METO/IbI OLIEHKH
MIOTPELIHOCTEN U3MEPEHUH,
MPOBOAUTD UCCIIEIOBaHHE
3aBUCUMOCTEH (PU3HUECKUX
BEJIMYMH C HCIOIb30BaHUEM
IIPSAMBIX U3MEPEHUN,
OOBSACHATH MOTyYEHHbBIE
pe3yJIbTaThl, UCTIONb3YS
(bU3HUYECKHEe TEOPUH, 3aKOHBI
Y TIOHSATUSA, U IeTIaTh
BBLIBOJIBI; COOJIFOIATE
npaBuiia 6e30MacHOTO Tpy/ia
IIpU NPOBEJICHUU
HCCIIEIOBAHUI B paMKax
y4eOHOT0 SKCTIIEpUMEHTA 1
yueOHO-UCCIIeIOBATEIbCKON
JESITENIbHOCTH C
UCIIOJIb30BaHUEM ITU(POBBIX
U3MEPUTENIbHBIX YCTPOUCTB
U 1a00paTOPHOTO
00opyI0BaHus;
c(hOpMUPOBAHHOCTh
MPEJCTaBICHUN O METOAAX
MOJTyYeHUS] HAyIHBIX
ACTPOHOMHUYECKUX 3HAHUU

IIpoBencuue
MPaKTHYECKUX padoT,
KOHTPOJILHBIX PadoT,
TECTOB M OIIPOCOB Ha
JCKIHSIX.

Onenka pe3yabTaToB
BBIITOJIHEHMSI
PaKTUYECKUX padoT.
O1LeHKa BEIIOJIHEHUI
KOHTPOJILHBIX PadoT.
OneHka BBINOJTHEHUS
TECTOB M OTPOCOB Ha
JEKIMSIX.

I1P 7

c(OpPMHUPOBAHHOCTH YMEHUS
pelaTh pacueTHBIE 3a/1a4H C
SIBHO 3aJJaHHOU (hU3HUECKOM
MO/IEITBIO, UCTIONB3YS
busznyecKre 3aKOHBI U
NPUHIAITB; HA OCHOBE
aHaJM3a yCJIOBUS 3a/1a4H
BBIOMPATHh (PU3UUECKYIO
MO/ICITb, BBIACISATh
(bu3nveckre BEIMIUHBI U
(bopMyIbl, HeOOXOAUMBIE
JUTSL €€ PEIICHHS, TPOBOIUTH
pacueTsl ¥ OILICHUBATh
pEeaTbHOCTH TOTYYEHHOTO
3Ha4YeHUs (PU3NIECKOI
BEJIMYHMHBI; PElIaTh
Ka4eCTBEHHBIE 3a/1a4H,

IIpoBencuue
MPaKTHYECKUX padoT,
KOHTPOJILHBIX PadoT,
TECTOB M OIIPOCOB Ha
TCKIHSIX.

Onenka pe3yabTaToB
BBIIIOJIHEHMSI
PaKTUYECKUX padoT.
O1LeHKa BEIIOJIHEHUSI
KOHTPOJILHBIX PadoT.
OneHka BBINOTHEHUS
TECTOB M OTPOCOB HA
JEKIMSIX.




BBICTpauBasi JOrMYECKH
HENPOTUBOPEUUBYIO
LIEMIOYKY PACCYKICHUM C
ONOpPOi HAa U3YYEHHBIE
3aKOHBI, 3aKOHOMEPHOCTHU U
bu3nvecKue IBICHUS

ITP 8 chopmupoBaHHOCTh YMeHust | IIpoBeneHue O1uieHKa pe3yJbTaToB
MPUMEHSTH MOJIy4CHHBIC MPAKTUIECKUX PaboT, BBITIOJTHEHUS
3HAHUS 1T OOBSICHEHUS KOHTPOJIBHBIX padoT, MPaKTUYECKUX PadoT.
YCIIOBUHM MPOTEKAHUS TECTOB U OTMPOCOB Ha OreHKa BBITIOTHEHUS
buznyecKux sIBICHUN B JEKLHUSX. KOHTPOJIbHBIX paboT.
IPUPOJIC U ISl IPUHATHUS OneHka BBITOTHEHHS
MPAKTUYECKHUX PELICHU B TECTOB U OMPOCOB Ha
TOBCETHEBHOM KU3HU JJISI JEKITHSIX.
obecrnieueHus 6€30MacHOCTH
npu oOpaIIeHNN C
OBITOBBIMHU TTPHOOpPAMU U
TEXHUYECKUMU
YCTPOMCTBAMU, COXPAHEHUS
3JI0POBbS U COOTIOCHHUS
HOPM 3KOJIOTUYECKOTO
MOBEJICHUS B OKPYXKAIOLIEH
cpelie; TOHUMaHue
HEOOXOIMMOCTH
MPUMEHEHHUS JOCTUKEHHM
(UBHUKY U TEXHOJIOTHH JIsT
PaIMOHATILHOTO
MPUPOIONOIB30BAHUS

I1P 9 c(hopMUPOBAHHOCTH [IpoBenenue O1nieHka pe3yJbTaToB
COOCTBEHHOM MO3UIIUH TIO MPAKTUIECKUX PaboT, BBITIOJTHEHUS
OTHOIICHUIO K (PU3UIECKOI KOHTPOJIBHBIX padoT, MPaKTUYECKUX PadoT.
uH(pOpMaIIH, TTOTydaeMOon TECTOB U OTMPOCOB Ha OreHKa BBITIOTHEHUS
U3 pa3HbIX HICTOYHHUKOB, JEKLHUSX. KOHTPOJIbHBIX paboT.
YMEHHI UCIIOJIb30BATh OneHka BbITOTHEHUS
U (pOBbIE TEXHOJIOTUU IS TECTOB U OMPOCOB Ha
MOWCKA, CTPYKTYPUPOBAHHSI, JEKIHSX.
UHTEPIIPETALNU U
npecTaBiIeHus yueOHOM U
Hay4YHO-TIOMYJIAPHOU
uHpOpMaLIUU; Pa3BUTHE
YMEHHI KPUTHYECKOTO
aHaJIn3a MoJy4yaeMon
uHpopMaun

[P OBJIQJICHUE YMEHUSIMH [IpoBenenue O1ieHKa pe3yJbTaToB
10 paboTaTh B TpyIIE C MPAKTUIECKUX PaboT, BBITIOJIHCHUS

BBIMIOJTHEHUEM Pa3IU4HbIX
COLIMAJIBHBIX POJIEH,
MJIaHUPOBATh paboTy

KOHTPOJIBHBIX padoT,
TECTOB M OIPOCOB Ha
TICKITHSIX.

MPaKTUYECKUX PadoT.
O11eHKa BBIMOJHEHUS
KOHTPOJIBHBIX padoT.




TPYIIIBI, PALHOHAIBHO
pacnpenenars qesTeIbHOCTD
B HECTAHJAPTHBIX
CUTyalUsX, aICKBATHO
OLICHUBATH BKJIaJ KaXJI0I0
U3 YYaCTHUKOB TPYIIIIHI B
pELICHUE pacCMaTpUBAEMOU

O1LeHKa BEIIOJIHEHUA
TECTOB U OMPOCOB Ha
JIEKIUSIX.

POOJIEMBI
[P OBJIAJICHUE [IpoBenenue OueHka pe3yabTaToB
11 (cdopMHUpPOBAHHOCTH MPaKTHYECKUX padoT, BBITIOJTHCHHS

Npe/ICTaBICHUN ) TPaBHIAMH
3anucH Gpuzndeckux Gopmy
penbeHO-TOYEHHON
CHCTEMBI 0003HaueHui JI.
Bpaiins (st cnensix u
CIIA0OBUIAIIINX
00yJarmuxcs).

KOHTPOJILHBIX PadoT,
TECTOB U OIPOCOB HA
TCKIHSIX.

NPaKTUYECKUX padoT.
O1LeHKa BEIIOJIHEHUI
KOHTPOJILHBIX PadoT.
O11eHKa BBITTOJHEHUS
TECTOB U OMPOCOB HA
JICKIIMSX.

JIMIHOCTHBIX PE€3yJbTaToOB:

Ouenkn
» Opranuzanus
Kon JINYHOCTHBIN pe3yJbTaT JMOCTHKEHUSI
JMOCTHKEHUSI
pe3yJbTara
JIPI'B | B uacmu cparxcoanckozo PIIB Bcrpeua B pamkax OO6cyxnenue

6OCRUMAHUA
JPTB 1.
c(hopMUPOBAHHOCTH
rpak1aHCKOW MO3ULIUHA
oOyyJaromerocs Kak
aKTUBHOTO U
OTBETCTBECHHOTO YJIcHA
poccuiickoro o0IIecTBa;

JIP I'B 3. npunsitue
TPaIULIUOHHBIX
HaIlMOHAJIbHEBIX,
00111eYeIIOBEYECKHUX
TYMaHUCTUYCCKUX U
JEMOKPATHIECKUX
IICHHOCTEI;

JIPI'B 5. rOTOBHOCTH BECTH
COBMECTHYIO JeSATEeIbHOCTh B
HMHTEpecax rpakKIaHCKOTO
o01ecTBa, y4acTBOBaTh B
CaMOYTIPaBIICHUU B
oOpasoBarenbHON
OpTraHH3aIny;

JIP I'B 6. ymenue
B3aMMOICHCTBOBATH C
COIMATbHBIMU HHCTUTYTaMHU
B COOTBETCTBHH C UX

npoekTa «1 Topxych
TepOsIMU»;

- [lonroroBka pedeparos,
COOOIIIECHUH,
Mpe3eHTalNM.

- Bemonnenue
MPAKTUYECKUX 3aJaHUI

- BEITIOJTHEHHE TECTOBBIX
YIpaOKHCHUH

- Yyactue B
COPEBHOBAHUSX

Mepornpusarus PIIB;
Onenka pe3yabTaToB
BEIINOJIHEHUS 3aJaHUN




(GYHKIUSAMHI 1 Ha3HAUCHUEM;
JIPI'B 7. roTOBHOCTB K
T'yMaHUTapHOU U

BOJIOHTEPCKOM
JeSATEIbHOCTH;

JIPIIB | B uacmu - [TogrotoBka pedepartos, OueHka pe3yabTaToB
nampuomuieckozo COOOIICHHUH, BBITTOJTHCHUS 3aJaHUH
60CHUMAHUA: Mpe3eHTaIHH.

JIPTIB 1. - BelnonHenne
c(OpMHUPOBAHHOCTh MPAKTUYECKHUX 3aJaHUI
POCCHUICKON Ipa)KaaHCKOMN - BhIlIOJTHEHHE TECTOBBIX
UJCHTUYHOCTH, yIpaxHEHUH
MaTPUOTU3MA; - YyacTue B
JIP IIB 2. neHHOCTHOE COPEBHOBAHUAX
OTHOILIEHHE K
rocy/1apCTBEHHBIM
CHUMBOJIaM, JTOCTHKEHUSIM
POCCHUMCKHX YYEHBIX B
001acTH (PU3UKHU U TEXHUKE;
JIP B uacmu oyxoeno- - [TogrotoBka pedeparos, OreHka pe3yabTaToB

JOHB | upaécmeennozo COOOLICHHUH, BBIIIOJIHCHMS 3aJJaHUI
60CRUMAHUA: Mpe3eHTaIHH.
JIP 1HB 2. - Belnonxenue
c(hOpMHUPOBAHHOCTh MPAKTUYECKHUX 3aJaHUIl
HPaBCTBEHHOI'O CO3HAHMUS, - BeinonHeHue TecToBbIX
3THUYECKOTO MOBEACHMUS, B yIpaxHEHUH
TOM YHCJIE B JESATEILHOCTH - Yyactue B
YUYEHOT0; COPEBHOBAHUSX
JIP JIHB 4. oco3nanue
JUYHOTO BKJIAJa B
MOCTPOEHUE YCTOMYUBOTO
Oymymiero;

JIP OB | B uacmu 3cmemuueckozo - [TogrotoBka pedepartos, OrneHka pe3yabTaToB
8O0CRUMAHUA: COOOIIIEHHH, BBIIOJTHEHUS 3aJaHUN
JIP OB 1. rcreTnueckoe Mpe3eHTalNM.

OTHOILLIEHUE K MHDY, - Beinmonnenue
BKJIIOYAsl 3CTETUKY HAYYHOTO | MPAKTUYECKUX 3alaHuit
TBOPYECTBA, MPUCYIIETO - BeinonHeHue TecTOBbIX
(bu3HIEeCcKOil HayKe; YIpOKHCHUH
- YyacTue B
COpPEBHOBAHMSIX

JIP TB | B uacmu mpyooeozo - [ToarotoBka pedeparos, O1nieHKa pe3yJbTaToB
eocnumanua: COOOIIEHHH, BBIIOJIHEHUS 3aJaHUN
JIP TB 3. untepec IIPE3EHTALAMN.
pa3Iu4HbIM cepam - Brimonuenue

npohecCHOHATBLHOM
NEeSITeIbHOCTH, YMEHHE
COBEpLIATh OCO3HAHHBIN
BBIOOp Oynmyie npodeccun
" pCaIN30BbIBATH

MPAKTUYECKUX 3aJaHUI

- BeinmonHeHne TecTOBBIX
YOpaKHEHUU

- Yuacrue B
COPEBHOBAHUAX




COOCTBEHHBIC KU3HECHHBIC
TUTaHBL;

JIP TB 4. roToBHOCTH 1
CIIOCOOHOCTH K
00pa3oBaHUIO U
caM000pa30BaHMIO B
o0nacTi PU3UKHU HA
MPOTSKEHUH BCEU KU3HU,

JIP B uacmu sxonozuueckozo - [ToaroroBka pedeparos, O1nieHka pe3yJbTaToB
OB | eéocnumanus: COO0O0ILIEeHNUH, BBITIIOJIHCHHUS 3a0aHUi
JIP OxB 1. MPE3EHTaLHM.
c(hOpMHUPOBAHHOCTh - BeimonHenue
HKOJIOTUYECKOH KYJIBbTYpHI, [IPAaKTUYECKUX 3aaHUI
OCO3HaHUeE T100aIbHOr0 - BeinmonHeHne TecToBBIX
XapaxkTepa dKOJIOTMYECKUX YOpaKHEHUHU
npo0Jem; - Yyacrue B
JIP OkB 2. mulanupoBaHue 1 | COPEBHOBAHUAX
OCYILIECTBJIECHUE JICUCTBUI B
OKpYKarollleu cpesie Ha
OCHOBE 3HaHUJ LieTIEH
YCTOWYHBOT'O Pa3BUTUSA
YeJI0BEYECTBA;
JIP OkB 5. pacimpenue
OIBITA AEATEIBHOCTH
HKOJIOTUYECKOU
HaIlpaBJIECHHOCTHHA OCHOBE
MMEIOLIUXCA 3HAHUM 110
busuke;
JIP B uacmu yennocmu - [TogrotoBka pedepartos, OueHka pe3yabTaToB
HOHII | mayunozo no3nanua: COOOILEHUI, BBIIIOJIHCHMS 3aJJaHUH
JIP ITHIT 1. Mpe3eHTalNM.
c(OpMHPOBAHHOCTD - Beinmonuenue
MHUPOBO33PEHUS, MPaKTUYECKUX 3a1aHUI
COOTBETCTBYIOILIETO - BeinonHeHnue TecToBbIX
COBPEMEHHOMY YPOBHIO YIPaOKHEHUHU
pasButus GpunIecKon - Yuacrue B
HayKH; COPEBHOBAHUSX

JIP IIHIT 3. oco3nanue
LIEHHOCTH HAy4YHOM
ACATCIIbHOCTH, TOTOBHOCTH B
nporiecce U3ydeHust GU3NKu
OCYIIECTBIIATH IIPOEKTHYIO U
HCCJIEI0BATEbCKYIO
ACATCIIbHOCTD
WHIUBHUIYAJIBHO U B TPYIIIIE.

MeTanpeAMeTHbIX pe3yJbTaToB:

OBJIaI[eHI/Ie yHI/IBepcaJIBHBIMI/I I1I03HAaBATCJIIBHBIMU ,Z[GI>'ICTBI/I$IMHI
a) 0a30BBIC JJOTUYECKHE JICHCTBHUS:




- CaMOCTOSITeTbHO (OPMYTUPOBATh M aKTyalH3WPOBaTh MPOOIEMY, pacCMaTpUBaTh €e
BCECTOPOHHE;

- OIPEIENISITh LT IeATEIHbHOCTH, 33/1aBaTh MapaMeTPhl U KPUTEPUU UX JOCTUKCHHUS;

- BBIBISITh 3aKOHOMEPHOCTH M TPOTHBOPEYHSI B PacCMaTPUBAEMBIX (PU3MUYECKHX
SIBJICHUSIX

- pa3pabareiBaTh TUIAH pEIICHWS MPOOJEMBI C Yy4ETOM aHainu3a HWMCEIOIIUXCS
MaTepUaIbHBIX H HEMaTEePUATBHBIX PECYpPCOB;

- BHOCUTHh KOPPEKTHBHI B JIESTCILHOCTh, OLICHUBATh COOTBETCTBHE PE3YJHTATOB ILIEISIM,
OIICHUBATh PUCKH TOCIIEACTBUN JIEATEILHOCTH;

- KOOpDAMHUPOBaTh W BBINOJHATH PAOOTy B YCIOBHUSIX PEaJbHOTO, BHPTYAIBHOTO W
KOMOMHHPOBAHHOTO B3aMMOJICHCTBHS;

- pa3BUBaTh KPEATHBHOE MBINUICHUE MPU PEIICHUH KU3HEHHBIX TIPOOIIEM.

0) 60a30BBIC UCCIICIOBATEIIbCKUE ACHCTBUS:

- BIIQJIETh HAYYHOW TEPMHUHOJIOTHEH, KIFOYEBBIMH MOHITHSIMHU M METOJIaMu (pU3HUeCcKOn
HAYKU;

- BJIQJICTh HABBIKAMH YYE€OHO-HCCIIEIOBATEIBCKON U IPOCKTHOM JEATEIBHOCTH B 00JacTH
(GU3HUKH, CHOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSATEILHOMY MOMCKY METOJIOB PEIICHUS 3aa4
(U3NIECKOTO CoepKaHMs, TPUMEHEHHIO Pa3IMYHBIX METOOB TTO3HAHUS;

- BIQJICTh BUJAMH JEATEILHOCTH IO IMOJYYCHHUIO HOBOTO 3HAHUS, €r0 WHTEPIpPETAIIHH,
npeoOpa30BaHUIO ¥ MPUMEHEHHIO B PA3JIMYHBIX YICOHBIX CUTYAIHSIX, B TOM YHCJIC IPU CO3IaHUH
y4eOHBIX TIPOEKTOB B 00JIACTH (PU3HKH;

- BBIIBJIATH TPUYMHHO-CIICJCTBEHHBIC CBS3M M aKTyalM3HpPOBATh 3a/iady, BBIIBUTAThH
TUIOTE3Y €€ PeIIeHUs, HAXOIUTh apTyMEHTHI JUIS JJOKa3aTeIbCTBAa CBOMX YTBEPKICHUM, 331aBaTh
napamMeTpsl ¥ KPUTEPUH PEIICHUS;

- aHAIM3UPOBATh TOJYYCHHBICE B XOJI€ PCEUICHHUS 3a/Jaydl pe3yNbTaThl, KPUTHYCCKH
OILICHUBATh UX OCTOBEPHOCTH, TPOTHO3UPOBATh N3MEHEHHE B HOBBIX YCIIOBUSX;

- CTaBUTH U (POPMYITUPOBATH COOCTBEHHBIC 3a7a4i B 00pa30BaTEILHOMN NIEATEIHHOCTH, B
TOM YHCJIC TIPH U3YUEHUH (DU3HKH;

- IaBaTh OLICHKY HOBBIM CUTYAIMsIM, OLICHUBATh IPUOOPETEHHBIN OIIBIT;

- YMETh IEPEHOCUTH 3HAHUS 110 (PU3UKE B MPAKTUUECKYIO 00JIaCTh KU3HEAEATSILHOCTH;

- YMETh HHTETPUPOBATH 3HAHMSI U3 PA3HBIX MPEIMETHBIX 00JIacTel;

- BBIJIBUTATh HOBBIC UJICH, TIPEJIaraTh OPUTHHAIBHBIC TOIXO0/IBI M PEIICHMS,

- CTaBUTH MIPOOJIEMBI U 33]1a4H, JOMYCKAIOIUE ATbTEPHATUBHBIC PEIICHHSI.

B) pabota ¢ nHpopmaImei:

- BIIQJICTh HaBBIKAMU MOTyYeHUsI HHPOPMAITUU PU3NIECKOTO COACPIKAHUS U3 HUCTOUHUKOB
pa3HBIX THIIOB, CAMOCTOSITEILHO OCYHIECTBISITh TOWCK, aHAJIM3, CUCTEMaTH3aIlli0 |
UHTEPIIPETANNIO HHPOPMAIINH PA3TMYHBIX BUOB U (DOPM MPEICTaBICHUS;

- OIICHUBATh JIOCTOBEPHOCTH HH(POPMAITHH;

- HCIIOJIB30BAaTh CpencTBa WH(MOPMAIMOHHBIX W KOMMYHHUKAIIMOHHBIX TEXHOJIOTHHA B
peIIeHNH KOTHUTHBHBIX, KOMMYHHUKATUBHBIX W OpPraHW3allMOHHBIX 33724 C COOJIOJCHUEM
TpeOOBaHUI SPrOHOMHKH, TEXHUKU 0€30I1aCHOCTH, TUTUEHBI, pecypcocOepeKeHNsl, IPaBOBbIX U
ATUYECKUX HOPM, HOPM HH(POPMAIIMOHHON O€301TaCHOCTH;

- CO3[aBaTh TEKCThl (DPU3UYECKOTO COACPKAHMSI B Pa3IUYHBIX (PopMaTax C y4eTOM
Ha3HAYCHUS MHPOPMAIIUH U [IEJIEBOH ayIUTOPUH, BBIOMPAsi ONITUMAIbHYIO (POPMY ITPEICTABICHHSI
U BU3YaJIU3AIIHH.

OgnazicHre YHUBEPCATBHBIMA KOMMYHUKATUBHBIMU JICHCTBHSMU:

a) obmeHue:

- OCYIIECTBJIATH OOIIEHUE Ha YPOKaxX (PM3UKU M BO BHEYPOUHOU JEATEIBHOCTH;

- pacro3HaBaTh MPEAMOCHUTKA KOH(MDIUKTHBIX CUTYAIMi U CMATYaTh KOH(IUKTHI,

- pa3BepHYTO W JIOTHYHO HW3J1arath CBOIO TOYKY 3PCHHUS C HCIIOJIB30BAHHEM S3BIKOBBIX
CPEICTB.

0) COBMECTHasl IeATEIIbHOCTh:



- MOHUMATh U UCTIOJIB30BATh IPEUMYIIIECTBA KOMAH/IHON U MHANBUIYAIbHOU PaboOTHI;

- BBIOMpATh TEMATUKY U METOJAbl COBMECTHBIX JEHCTBHI C y4yeTOM OOLIMX WHTEPECOB, U
BO3MO>KHOCTEH Ka)kJI0T0 4J€Ha KOJUIEKTHUBA;

- NPUHUMATh IIEJIM COBMECTHON JEATEIbHOCTH, OPraHW30BBIBaTh U KOOPAWHUPOBATh
JEHCTBHS 10 €€ JOCTUKEHUIO: COCTABIIATH IIJIaH JIEHCTBUM, PACIIPEIEIIATh POJIM C Y4€TOM MHEHUI
YYaCTHUKOB, 00CYXIaTh pe3yabTaThl COBMECTHOU paOOTHI;

- OLIEHUBATh KA4E€CTBO CBOETO BKJIaJ[a M KAXKI0TO YYaCTHUKA KOMaHbI B OOIUI pe3yIbTaT
1o pa3zpaboTaHHBIM KPUTEPUSIM;

- MpeAJiaratb HOBbIE NIPOEKTHI, OLIEHUBATH WJEU C MO3ULIUN HOBU3HBI, OPUTHHAIBHOCTH,
MPAKTUYECKOM 3HAYUMOCTH;

- OCYILUECTBJISITh IMO3UTUBHOE CTPAaTErMUECKOE IIOBEJICHUE B PA3JIMYHBIX CHUTYalLUsX,
MPOSIBIISATH TBOPUYECTBO U BOOOpaKEHHE, ObITH MHUIIMATUBHBIM.

OBnazneHne yHUBEPCAIbHBIMU PETYJISITUBHBIMU JEHCTBUAMMU:

a) CaMOOPTaHU3AITUS:

- CaMOCTOSITETILHO OCYIIECTBIIATH MMO3HABATEIbHYIO JIEATEIHLHOCTh B 00JacTH (DU3UKU U
ACTPOHOMUH, BBISIBIISITH IPOOJIEMBI, CTABUTH U (hOPMYIIMPOBATH COOCTBEHHBIE 33/1a4U;

- CaMOCTOATEIBHO COCTABJIATH IJIaH PELICHMs] paCUETHBIX U KaUECTBEHHBIX 3a]ay, IUIaH
BBIMIOJTHEHUS] TMPAKTUYECKOM paboThl € Yy4YETOM HMEIOLIUXCS PECYpPCcoB, COOCTBEHHBIX
BO3MOKHOCTEHN U IIPEANIOYTCHU;

- 1aBaTh OLIEHKY HOBBIM CUTYyAalUsIM;

- pacuIMpATh paMKH Y4eOHOTr0 IIpeaMeTa Ha OCHOBE JIMUHBIX MPEIOYTCHUN;

- JIenaTth OCO3HAHHBIN BBIOOD, apTyMEHTHUPOBATh €ro, OpaTh Ha ce0s OTBETCTBEHHOCTH 3a
pelieHue;

- OLIEHUBATh MPUOOPETEHHBIHN OIIBIT;

- CcrocoOCTBOBaTh (POPMUPOBAHUIO U TPOSIBICHUIO SPYAULMU B OONACTH (DU3HKH,
MTOCTOSTHHO TTOBBITIIATH CBOM 00pa30BaTeIbHbIN U KyJbTYPHBIA YPOBEHbD.

0) CAMOKOHTPOJIb:

- J1aBaTh OLICHKY HOBBIM CUTyallUsIM, BHOCUTb KOPPEKTHUBBI B JAESATEIbHOCTh, OLICHUBATh
COOTBETCTBUE PE3YNIbTATOB LENSIM;

- BIaJeTh HaBbIKAMHU II03HABAaTEIbHOW pedieKcun Kak OCO3HaHUS COBEPIIAaeMbIX
JIEHCTBUM U MBICIUTENBHBIX IIPOLECCOB, UX PE3YyIbTaTOB U OCHOBAHMIA;

- HCII0JIb30BAaTh MPUEMbI pediieKcruu Ui OIIEHKU CUTYaIllH, BHIOOpa BEPHOTO PEIICHNUS;

- OLICHUBATh PUCKU U CBOEBPEMEHHO IIPUHUMATh PEIICHHUS 110 UX CHU)KEHUIO;

- IPUHUMATh MOTHUBBI U @PTYMEHTBHI IPYTUX IPHU aHAJIA3€E PE3yIbTaTOB ACSITEIbHOCTH.

B) IPUHSATHE CEOS U APYTHUX:

- IPUHUMATD ce0sl, TOHUMAasi CBOU HEJOCTAaTKU U JIOCTOUHCTBA;

- IPUHUMATh MOTUBBI U aPTyMEHTHI IPYIUX [IPH aHAJIU3€ PE3YyIbTATOB ACSITEIBHOCTH;

- IPU3HABATh CBOE MPABO U MPaBO APYTUX Ha OUIMOKY.

2. KOMILNIEKT OHLIEHOYHBIX MATEPHAJIOB JJIsI TEKYIIEI'O
KOHTPOJIA

Pazgen 1. ®u3znka u MeTOIbI HAYYHOI'0 MO3HAHMS.
Tema 1. ®u3zuka — HayKa 0 IpUpoe.
Bonpocsl 11 ycTHOro onpoca.
1. Yro Takoe ¢pu3MKa U Kakre OCHOBHBIC 33/1a4H OHA peraet?
* dusnka — 3TO HaykKa O IPUPOJIE, U3ydarollas 3aKOHbl U SIBJICHUS, pellasl 3aJadu
NOHMMAHHUS CTPYKTYpPbl MaT€pUH, IBUKEHUS U B3aUMOICHCTBUM.

2. KakoBbI OCHOBHBIE 3Tallbl HAYYHOTO METO/1A, U TIOYEMY OHH Ba)KHBI 1151 PUHUKU?
* OCHOBHBIE ATanbl HAYYHOIO METOJa BKJIIOYAIOT HaOmioAeHue, (popMyIupoBaHUE



THUIIOTE3bI, OKCICPUMCHT MW aHAJIW3 IOAaHHBIX, 4YTO IIO3BOJISICT CHUCTEMATHUUYCCKHU IIPOBEPATH U
MMOATBCPKAATH TCOPHUU.

3. B 9em pa3HuIiia Mex1y KaueCTBEHHBIMH U KOJTHMYECTBEHHBIMU U3MEPEHUSIMU B (Pr3uke?
[IpuBenure npuMepsl.
» KauecTBeHHBIC N3MEPEHHMS OMMCHIBAIOT CBOMCTBA O€3 YMCIIOBBIX 3HAUCHUM (HAITpUMep,
I[BET), & KOJIMYECTBEHHbIE — C YUCJIOBBIMH 3HAUCHUAMHU (HampuMep, TeMIeparypa B rpagycax).

4. KakoBa poyib TMUNOTE3bl B HAYYHOM HCCIeA0BaHUU? MOKETE JIU Bbl IPUBECTH MIPUMEP
TUTOTE3bI U3 HUNUKH?
* ['unore3a sBNsETCS MPEABAPUTEIHLHBIM O0BICHEHUEM SBICHHUSI, HAIPUMEP, TUTIOTE3a O
CYIIIECTBOBAaHUH TEMHOU MaTepHH ISl OOBSICHEHHS TPABUTAIMOHHBIX AHOMAIIUN B TaJIAKTUKAX.

5. Yto Takoe 3aKOH COXpAaHEHHWS JHEPIrUM, W KaK OH NPUMEHSCTCS B Pa3IMIHBIX
bu3nIecKkux cucremax?
* 3aKOH COXpaHEHUS HHEPIHMU YTBEPXKAAET, 4YTO DHEPTUs HE CO3[AeTCI H He
YHAYTOXKACTCS, a JIUIIb TEPEXOAUT M3 ONHOW (OPMBI B JPYryr0, NPUMEHSSICh B MEXaHHKE,
TEPMOJUHAMHUKE U SJIEKTPOJUHAMHUKE.

6. Uto Takoe Hay4Has TEOpHs, M KaK OHa OTIUYACTCS OT HAyYHOI'0 3aKOHA?
* Hayuynas teopuss — »3T0 oOmMpHOE OOBIACHEHHE SBICHHWN, OCHOBAHHOE Ha
JI0Ka3aTelbCTBaX, B TO BPEMsi KaK HAYYHBIH 3aKOH ONHKCHIBACT HAOIIOaeMoe TOBeACHUE 0e3
0OBSCHCHUS IPUYUH (HATIPUMED, 3aKOH BCEMHPHOTO TATOTCHHS).

7. KakoBbl OCHOBHBIE BHJIbl B3aMMOJCHCTBHI B MPHUPOJIC, U KaK OHU OINKCHIBAIOTCS B
buzuke?
* OcHOBHBIE BHUJIBl B3aUMOJACHCTBUUA B MPUPOJE BKIKOYAIOT TPABUTAIMOHHOE,
3JIGKTpOMaFHI/ITHOG, CUJIBHOC 148 cna60€ BSaHMOﬂeﬁCTBHH, KOTOpBIe OIIUCBIBAKOTCA
COOTBGTCTByIOH_II/IMI/I (I)I/I3I/I‘-IGCKI/IMI/I 3aKOHaMH1 U TeOpI/IHMI/I.

8. [Touemy Ba>KHO MOBTOPSITH SKCIIEPUMEHTHI B HAYKE, U KaK 3TO BIUSAET HAa JOCTOBEPHOCTh
pe3ysibTaToB?
* IloBTOpEHHE SKCIEPUMEHTOB Ba)XHO [JIsl MPOBEPKH HAACKHOCTH DPE3YyJIbTaTOB M
yCTpaHEHUS CIy4alHbIX OIIMOOK, YTO MOBBIIIACT JOBEPUE K HAYYHBIM BBIBOJIAM.

Pa3zgen 2. MexaHnuka.
Tema 2.1. Kunemartuka.

Bomnpocsl 115t yCTHOrO onpoca.
1. UTo Takoe MEXaHUYECKOE IBUKEHNE U KAKHE €r0 OCHOBHBIE XapaKTEPUCTUKHU?
* MexaHn4ecKoe ABMKEHUE — ITO U3MEHEHHUE TTOJIOKEHHUS TeJla OTHOCUTEIBHO IPYTHX
TeJI, XapaKTepU3YIoIIeecs MepeMeneHueM, BDEMEHEM B CKOPOCTBIO.

2. Onpenenute nousAtue "cucrema orcyera". Kak oHa BIMSET Ha ONMUCAHUE JABUKEHUS
00BEKTOB?
 Cuctema oTcuera — 3TO HaOOp KOOPAMHAT U BPEMEHHU, UCTIONB3YEMBIN JUIsI OMUCAHUS



JABHXCHUA 06’beKTOB, M OHA BJIMACT HA BOCIIPHUATUC CKOPOCTHU U HAITPABJICHHUA ABUXKCHUA.

3. Uro Takoe Tpaekropus mABWKeHHSA? IIpuBenuTe NpUMEpsHl PA3IUYHBIX THIIOB
TPacKTOPUI.
* Tpaektopust JBMKEHHUSI — 3TO JIMHUSA, TI0 KOTOPOIl IBUKETCS TENO, IPUMEPHI: IpsMast
JUHUSA, KpyT, Tapabdoa.

4. KakoBbl OCHOBHBIE BHJIbl MEXAHUYECKOTO JBIKEHUA? UeM OHM OTIMYArOTCs APYr OT
apyra?
o OCHOBHBIG BHUJAbBI MCXAHHUYCCKOI'O ABUKCHUS: HpHMOHHHCﬁHOG, KpHBOHHHCﬁHOG,
BpaIllaTeIbHOE; OHHU OTJIMYAOTCS (POPMOI TPACKTOPUH M XapaKTEPOM IEPEMEIIICHUS.

5. UTo Takoe OTHOCUTEIBHOCTh MEXaHWYECKOro ABMkeHus? Kak JBUXKEHUE OHOTO
00BEKTa MOKET OBITH BOCIIPUHSATO MO-Pa3HOMY B Pa3HBIX CHCTEMax oTcuera’?
* OTHOCUTENBHOCTh MEXAaHUYECKOTO [BHKECHHMS O3HAYaeT, 4YTO JBH)KEHHE OJHOIO
00BEKTa MOKET BBITJISIETh MO-PA3HOMY B 3aBUCHMOCTH OT BBHIOPAaHHOM CHCTEMBI OTCUETA.

6. Kak MOXHO ompeienuTb CKOpocTh Tena? B uem pazHuia Mexay cpeiHell © MTHOBEHHOM
CKOPOCTbHIO?
* CKOpOCTh TeNla ONpEAENsAeTCs KaK OTHOLIEHHE MEPEMEIIEHUs K BPEMEHH, CPEIHSA
CKOpOCTh — 3TO OO0llee IMepeMelIeHne 3a BpeMs, a MTHOBEHHAas CKOPOCTh — CKOPOCTh B
KOHKPETHBII MOMEHT BPEMEHHU.

7. UTO Takoe YCKOpPEHHE, U KaK OHO CBS3aHO C U3MEHEHUEeM ckopoctu Tena? Ilpusenute
MPUMEPHI MOJIOKUTEITLHOTO U OTPUIATENIBHOTO YCKOPEHHUSL.
* YcKopeHrne — 3TO U3MEHEHHE CKOPOCTHU TeJla 3a €AMHUILY BPEMEHH, TIOJIOKUTEIbHOE
YCKOPEHHE YBEIUYMBAET CKOPOCTh, a OTPULIATENILHOE — YMEHBIIAET (HAapUMeEp, YCKOPEHHE
ABTOMOOWIIS I TOPMOKEHUE).

8. Uto Takoe cBOOOAHOE MaJeHHE, U KaK OHO CBs3aHO ¢ 3akoHamu Hprotoma? Kakosa
CKOPOCTh TeJla MU MaJCHUU Yepe3 ONpeIeIeHHOE BpeMsi?

* CB0OOAHOE MaJIcHHE — 3TO JIBHYKEHHUE TeJla MO/ ACUCTBUEM CUJIbI TSKECTH, COTIACHO

3akoHaM HpI0TOHA, CKOPOCTH TeJa IIPH MaJICHUN yBeauIuBaeTcs Ha 9.81 M/c? Kax bl CeKYHTY.

9. KakoBbI OCHOBHBIE IPUHLHUITEI paOOTHI ¢ TpadukamMu IBHKeHUS (TpaduKy 3aBUCUMOCTH
paccTosiHUA OT BpPEMEHHM, CKOPOCTH OT BpeMeHH)? Kak MOYKHO HMHTEpIPETUPOBATH TaKUE
rpapukn?

* ['paduku aBMOKEHUST OTOOPAXKAIOT 3aBUCHMOCTh PACCTOSHUS OT BPEMEHU U CKOPOCTH
OT BPEMEHH; HAKJIOH Irpaduka pacCTOSIHUSA NOKa3bIBAET CKOPOCTb, a IUIOMIAJb MOJA I'paduKOM
CKOpPOCTH — II€PEMEILIEHUE.
Tema 2.2. /Iunamuka.

Bonpocsl 11 ycTHOro onpoca.
1. YUto Takoe npuHuun otHocuTenbHOCcTU ["anunes? Kak oH u3MeHWs Haille TOHUMaHUeE
JIBKEHUS?
* [IpuHIMT OTHOCUTENBLHOCTH [ 'anuiies yTBep K1aeT, 4YTO 3aKOHBI (PU3UKH OJIMHAKOBEI BO



BCE€X HMHCPHHUAIBHBIX CHUCTEMAX OTCUCTA, YTO M3MCHHIIO HAIIC IIOHHMMAHUC JBUKCHUA,
MoA4YCPKUBas €ro OTHOCHUTCIBbHOCTD.

2. Kak ¢popmynupyercs nepBsliii 3akoH Hetorona? [lpuBeaurte npumMep, WILTIOCTPUPYIOIINAN
3TOT 3aKOH.

* IlepBhiii 3akoH HBIOTOHA TJIACHT, YTO TEJIO COXPAHAET COCTOSIHUE IIOKOSI WU
PaBHOMEPHOTO NPSIMOJIMHEMHOTrO JBUKEHMs, TMOKAa HA HEro0 HE JEWUCTBYIOT BHEIIHHE CHJIBI,
npuMep — aBTOMOOWIIb, KOTOPBI NpPOAOKAET ABUTAaThbCA BIIEpEd, MOKa HE yIapUTcs O
MPETSTCTBUE.

3. Yro Takoe nHepLUuaibHas cucreMa orcuera? KakoBbl €€ OCHOBHBIE XapaKTEPUCTUKH?
* HnepuunanpHas cucTeMa OTCYETa — 3TO CUCTEMA, B KOTOPOW Tena ABMXKYTCS
PaBHOMEPHO U NMPSMOJIMHENHO NPU OTCYTCTBUU BHEIIHUX CUJI; €€ OCHOBHBIE XapAKTEPUCTUKH —
OTCYTCTBUE YCKOPEHMSI U HAJTMYNE MHEPLIHH.

4. Kak onpegensierca macca tena? Uem Macca otinuyaercs ot Beca?
* Macca Tena ompenenseTcss Kak Mepa €ro MHEPTHOCTM M HE 3aBHCUT OT MecTa
HaXO0XJEHUS, B OTIMYUE OT BECA, KOTOPBIN SABIIAECTCS CUIION TSKECTH, NEHCTBYIOLIEH HA TEIO U
3aBUCHT OT YCKOPEHHUSI CBOOOIHOTO MACHHSI.

5. Yto Takoe cuna B puzuke? KakoBbl OCHOBHBIC XapAKTEPUCTUKU CHIIBI?
* Cuna B Qu3MKe — 3TO BEKTOpHAsl BEIWYMHA, BHI3BIBAIONIAS W3MEHEHHE COCTOSHUS
JIBIDKEHUS TEJa; OCHOBHBIC XapaKTEPUCTHKH CWJIBI — HaIlpaBl€HHE, BEJIMYMHA M TOYKa
HPUITIOKEHUS.

6. OOBsCHUTE MPUHIIMIT CYTIEPIIO3UITUH Cril. Kak OH MPUMEHSeTCsl K HECKOJIBKUM CHITaM,
JIEMCTBYIOIIMM Ha OJHO TEI0?
 [lpuHOMIT CYNEPIO3UIIUN CHUJT TJIACUT, YTO PE3yIbTUPYIOIIAs CHja Ha TEJIO paBHA
BEKTOPHOW CyMMe€ BCEX JCHUCTBYIONIMX HA HEro CHJI, YTO MO3BOJIACT aHAIM3UPOBATH JBIKCHUE
O] BO3JICHCTBUEM HECKOJIBKUX CHII OJTHOBPEMEHHO.

7. Kak popmynupyercst BTopoi 3akoH HprioToHa 1711 MaTepuaibHON TOUKHA?
* Bropoii 3akon Herotona hopmynupyercs kak F = ma, rne F — pe3ynbrupytomas cuia,
m — macca Telna, a a — ero yCKOpeHHue.

8. Uro Ttakoe Ttperuil 3akoH Hrerorona? IlpuBenure mnpumepbl, Korza 3TOT 3aKOH
IIPOSIBIISIETCS B ITIOBCEHEBHON KU3HH.
* Tperuii 3akoH HpIOTOHa yTBEpXKZAECT, YTO HA KaXJO€ NECUCTBUE €CTh PAaBHOE U
IIPOTUBOIOJIOXKHOE MPOTHUBOJEHCTBUE; HAIpUMEDP, MPH XOAbOE HOTM TOJKAKOT 3€MIIO Hazald, a
3€MJISl TOJIKAET HOTH BIIEPE.

9. Uto Takoe 3aK0H BceMUpHOTO TsaroTeHus? Kak oH hopmynupyercs U Kakue OCHOBHBIE
IapaMeTpsl B HEM YUUTHIBAIOTCA?
* 3aKOH BCEMUPHOTO TATOTEHMs OIMCBHIBAET B3aUMHOE MPUTSHKEHHE MEXAY IBYMS
Tesniamu 1 popmynupyercs Kak F = G (m: m2)/r%, rae G — rpaBUTaliMOHHAas TOCTOSTHHASA, M1 U M2
— MAacchl T€J, a I — PACCTOSHUE MEX]y HUMH.



10. Kak ompenensiercsi cuiia TshKeCTH, JeiicTBytomas Ha Teno? KakoBa ¢opmyna ms
pacuera 3TOi CHIIbI?
* Cuna TSOKECTH HA TEJO OINpPEAENSAeTCs KaK IPOU3BEIEHUE €0 MAacChl HA YCKOPEHUE
cBoboHOro najneHus: F = mg

11. Yto Takoe nepBas KocMu4eckasi CKopocTh? Kak oHa CBA3aHa ¢ CHIION TSXKECTH U
JIBUKEHHUEM CITyTHUKOB?
* [IepBast kocMu4ecKasi CKOPOCTb — 3TO MUHUMAaJIbHAsA CKOPOCTh, HEOOX0AUMAas IS
JOCTHKEHUSI OPOUTHI BOKPYT 3€MITH, M OHA CBsI3aHA C CUJION TSHKECTH KaK HEOOXOoaumast st
ypaBHOBEUIMBAHUS TPaBUTALIMIOHHOTO MPUTSKEHHUS.

12. O0BsicHUTE, YTO TaKoe Cuiia ynpyroctu. Kak oHa BO3HHUKAET W KaKOBBI €€ OCHOBHBIC
XapaKTEePUCTUKU?
* Cua ynpyrocT — 3TO CHJia, BOSHHUKAIOLIAs MpU AeGopMalii yIpyroro Teia; oHa
HampaBjieHAa MPOTHB HampaBlieHUs JAedopManuy ¥ NPONOPLUUOHATIbHA BEJIMYMHE 3TOU
nedopMaruu.

13. Yro Takoe Bec Tema? Kak OH 3aBUCHUT OT MacChl Tela M YCKOPEHHUS CBOOOIHOTO
naacHusa?
* Bec Tena — 3TO cuia TSDKECTH, ACUCTBYIOIAS HA HEro, U OH OIpeAeNsieTcs] Kak
MIPOM3BEIEHNE MacChl Ha YCKOpeHHe cBOOOAHOrO nageHus: W = mg.

14. YUro Takoe cuna TpeHus? Kak oHa 3aBUCUT OT HOpMaibHOH cuibl U K03 duimenra
TpeHus?
* Cuna TpeHuss — 3TO CWJIA, IPENATCTBYIOIIAS] CKOJIBKEHUIO TEJ APYr OTHOCUTEIBHO
Jpyra; OHa 3aBUCHUT OT HOPMAaJIbHOM CUiIbl M Kodddunmenta tpeaus: F (tp) = pu N.

15. KakoBbl OCHOBHBIE BHJbI TpEHHSA? B dueM ux OTIMUMS UM TPUMEpPHI IPUMEHEHUS B
IIOBCEIHEBHOMN KU3HU?
* OcHOBHbBIE BUJBI TPEHUSI — CTaTHUECKOe (IIPH HEMOABHKHBIX TellaX), KHHETHUECKOe
(pu ABMXKEHUHU) M CKOJIB3SIIIEE; UX OTJIMYMS 3aKIIOYAIOTCS B YCIOBHUSIX JEHCTBUS U MpUMepax
MPUMEHEHHUS: CTaTUYECKOE TPEHUE YIEPKUBAET MPEAMEThl HAa MECTE, a KHHETUYECKOE TPEHUE
3aMeJISIeT TBUKYIITUECS OOBEKTHI.

Tema 2.3. 3aKoHBI COXpaHEeHHS B MeXaHHKE.
Bomnpocsl 11st yCTHOIrO onpoca.
1. Kak dopmymnupyercst 3akoH coxpaneHus umnyibca? [IpuBenure nmpumep, Koraa 3TOT
3aKOH MPUMEHSIETCS B PEaIbHOM KU3HU.
* 3aKOH COXpaHEHUS UMITYJIbCca YTBEPKIAET, YTO B 3aAMKHYTOM CHCTEME OO UMITYJIbC
ocTaéTcs MOCTOSHHBIM; IPUMEP — CTOJIKHOBEHHE JABYX aBTOMOOUJICH.

2. Yto Takoe peakTUBHOE JBHeHUE? Kak OHO CBSI3aHO C 3aKOHOM COXpaHEHMsI UMITyJIbca?
[IpuBenure npumep.
* PeakTHBHOE IBUYKEHHME — ITO JIBM)KEHUE, BOSHUKAIOIIEE B PE3YJIbTaTe BHIOPOCA MacCHhl,
CBSI3aHHOE C 3aKOHOM COXPAaHEHHs UMITyJIbCa; IPUMEP — pabdoTa pEaKTUBHOI'O IBUraTEsl.



3. Kaxk omnpenensercst pabota cuibl? B kakux ciryyasx paboTa CHIIbI paBHA HYIIO?
* PaboTa cuiiel onpenenseTcs Kak pou3BeIeHUE CHITbI Ha TIEpEeMEIICHHE B HAIIPaBICHUU
CHJIBL, pa0oTa paBHA HYIIO, €CIIU TIEpEMEIICHHE OTCYTCTBYET MM MEPICHIUKYISIPHO CUJIC.

4. Yto Takoe MOIIHOCTh cuiibl? Kak OHa pacCUMTHIBAETCS M KAKWUE €IUHUIBI U3MEPEHUS
HCTIONB3YIOTCA?
* MOITHOCTH CUJTBI — ATO PaboTa, BHIMOTHEHHAS 33 CAMHUILY BPEMEHHU, PACCUNTHIBACTCS
o ¢popmyne P = A/t u uzmepsiercs B Bartax (BT).

5. KakoBbl OCHOBHBIE MTOJIOKEHHSI 3aKOHA COXPAHEHMSI MEXAHUUYECKOM 3Heprun? B kakux
CIIy4asiX 3TOT 3aKOH IPUMEHUM?
* 3aKOH COXpaHEHHUs] MEXaHWYECKON 3HEPIUM YTBEP)KIAET, YTO B 3aMKHYTOW CHCTEME
II0JIHASI MEXaHUYECKasi SHEPTUs OCTAETCS MOCTOSHHOM, IPUMEHUM IIPA OTCYTCTBUM BHEUIHUX CHJI
Y TPEHUSL.

6. [IpuBenure mpumepsl peoOpa3OBaHUsl MEXaHUUYECKOW SHEPTUHM W3 OJHOW (OpMBI B
JIpyryto (HanpuMep, MOTEHIMAIbHAS S3HEPTHUS B KWHETUUECKYIO).

* [Ipumepsl mpeoOpa3oBaHUs MEXaHWYECKOW SHEPrUM: IMOTCHIUAJIbHAS SHEPrusl B

KMHETUYECKYIO ITPH MTaJICHUH IPy3a WM KHHETUYECKAasi SHEPTUS B IOTEHIIMAJIBHYIO TP NMOABEME.

7. Kak BIusieT TPEHHE Ha 3aKOH COXPAaHEHHSI MEXaHU4YeCKO aHeprun? Kak MOKHO y4ecTh
MOTEPU PHEPTUU B CUCTEMAX C TPEHUEM?
* Tpenue ymeHbIIaeT OOIIYI0O MEXaHHUYECKYIO SHEPrHIO0 CHUCTEMbI; MOTEPH SHEPTUU
MO>KHO Y4ecTb, J00aBIIsis padOTy TPEHUS B ypaBHEHUS IBHIKEHUS.

Pa3nea 3. MosekynsipHast pu3nka 1 TepMOAMHAMHUKA.

Tema 3.1. OcHOBBI MOJIEKY/ISIPHO-KMHETHYECKOH TEOpHH.

Bonpocsl 11 ycTHOro onpoca.

1. Yto Takoe MoiyeKynsipHO-KMHeTHYecKas Teopusi? Kakue OCHOBHBIE MOJIOKEHUS OHA
BKJIIOYAET?

* MosekynsapHO-KHHETHUYECKasl TEOpUsl OOBSICHAET MOBEICHHE Ta30B 4Yepe3 JBUIKECHUE

MOJIEKYJI M BKJIIOYACT TIOJOXKEHUS O CIy4alHOM [IBH)KEHUH, CTOJIKHOBEHUSX M CpEIHEU
KHHETUYECKOU SHEPTUU MOJICKYIL.

2. KakoBo 3KclepUMEHTaIbHOE OOOCHOBAaHHE MOJIEKYISIPHO-KHHETHYECKONH Teopuu?
[IpuBeauTe mpuMephl SKCIIEPUMEHTOB, IOATBEPKJAIOLINX €€ TIOJI0KEHUS.
* DKCIIepUMEHTAIbHOE 00OCHOBAHUE BKJIIOYAET HAOII01eHUSI BpOyHOBCKOTO JBM>KEHUS
U U3MEPEHMsI JaBJICHUs ra30B, NOATBEPKAAIOLINE UACI0 O IBUKEHUH YaCTHIL.

3. Yro Takoe bpoyHoBckoe nBmkeHune? Kak OHO CBs3aHO ¢ MOJNCKYJISIpHON (hU3UKOMN?
* bpoyHoBCKOE BHYKEHUE — 3TO CIIy4ailHOE JIBUYKEHUE MUKPOCKOMMYECKHX YacTHUIl B
KUIKOCTH HUJIN ra3c, OGYCJIOB.HGHHOG CTOJIKHOBCHHAMU C MOJICKYJIaMHU CPCbI.

4. Onumute nponecc auddysun. Kak monexynsl nBmxyres B mpouecce nupdy3uu u
Kakue (aKkTopsl Ha ITO BIUSAIOT?



* luddys3us — 310 mpolecc nepemMeninBanus MoJieKyl, IpU KOTOPOM OHHU JABHKYTCS OT
00J1acTH BBICOKOH KOHIIGHTPALMU K 00JacTH HU3KOW, Ha YTO BIMAIOT TEMIIEpaTypa U pa3Mep
MOJIEKYII.

5. KaKOBBI OCHOBHBEIC XapaKTepI/ICTI/IKI/I JOBUXXCHUA U BSaHMOHeﬁCTBI/IH YaCTull B Trasax,
KHUJAKOCTSX U TBEPBIX Teaax?
* B razax gactuiisl CBOOOHO ABUKYTCS M UMEIOT OOJIBIIINE PACCTOSHUS MEXKy COOOH,
B XKHJIKOCTSX — OJIM3KO PaCIOJIOKEHBI U MOTYT CKOJIB3UTh JIPYT MEMO JPYTa, a B TBEPABIX Telax
— IJIOTHO YIAKOBaHBI U KOJICOIIOTCS Ha MECTe.

6. OObsicHUTE, KaK MOJENIU CTPOEHUS Ta3oB, JKUAKOCTEH M TBEPABIX TEJN MOMOTAIOT
OO0BSICHUTH MX CBOMCTBa. [IpruBeauTe IpUMEPHI U1 KaXX10TO COCTOSTHHSI BEIIECTBA.
* Monenu ctpoeHust 00BSICHAIOT CBOWCTBA BEIIECTB: Ta3bl — HEC)KMMAEMOCTh U HU3KYIO
IUIOTHOCTb, )KUJKOCTU — TEKY4eCTh U 00bEM, TBEPABIE TEJIa — JKECTKOCTh U (popMy.

7. Uto takoe moctosiHHass ABoraapo? Kakoe 3HaueHHE OHAa MMEET JISI MOJICKYJISIPHOM
buzuku?
* [TocrosinHas ABorazpo (= 6.022 x 10?*) onpenensieT KOJIMYECTBO YaCTUL] B OJTHOM MOJIE
BEIIIECTBA U Ba)KHA JJISl paCUETOB B XMMHHU U (PHU3HKE.

8. Uro Takoe TemnoBoe paBHOBecHe? Kak OHO CBA3aHO ¢ TEMIIEpaTypod U COCTOSHUEM
CUCTEMBI?
» TennoBoe paBHOBECHME — COCTOSHUE, IPU KOTOPOM TeMIepaTypbl BCEX 4YacTel
CHCTEMBI PABHBI, YTO CBSI3aHO C PABHOMEPHBIM PACIIPEICIIEHUEM SHEPTIHH.

Tema 3.2. OCHOBBI TEPMOTUHAMHUKH.
Bonpocsl 11 ycTHOro onpoca.
1. Yro Takoe TepmoauHamuueckas cuctema? Kakue BUIbI TEPMOJUHAMUYECKUX CHUCTEM
BbI 3HaeTe?
* TepMoaMHaMHUUECKasi CUCTEMA — 3TO COBOKYNHOCTb YaCTHULI, B3aUMOJEHCTBYIOINX
JPYT C APYTOM M OKPY’KaIOLIEH Cpeaoi; BUJIbl CUCTEM: 3aMKHYTbIE, OTKPBIThIE U U30IMPOBAaHHBIE.

2. Onpenenute BHYTPEHHIOD SHEPrUI0 TEPMOJAMHAMHYECKOM cHCTEMbI. Kak MOXKHO
WU3MEHHTH BHYTPEHHIOIO JHEPTUIO CUCTEMBI?
* BHyTpeHHss dHEprus TEPMOJUHAMUYECKON CUCTEMBI — 3TO CyMMa KMHETUYECKON U
NOTEHIMATIBLHON SHEPTUH YacTHUI; €€ MOXKHO U3MEHHTD 3a CUET TeIUIoNepe1adn i padoThI.

3. OObsiCHUTE, YTO TaKoe KOJMYECTBO TEIUIOTHI W pabora. Kak oHM BiusoT Ha
BHYTPEHHIOIO SHEPTHIO CUCTEMBI?
* KonmmaecTBo TEIIOTEI — 3TO 3HEPTHs, epeaaBaeMasi MeXIy TelaMu, a paboTta — 3To
SHEprus, INepefaBaeMasi MPH MEXaHHMYECKHX Ipoleccax; 00a OHM BIMSIOT HAa BHYTPEHHIOIO
SHEPTHUIO CUCTEMBI COTIIACHO IIEPBOMY 3aKOHY TEPMOIMHAMHKH.

4. Yro Takoe ynaenbHas TEIJIOEMKOCTh BemiecTBa? Kak oHa ompenensiercs U Kakoe
3HAYCHUE UMEET B TEPMOJUHAMUKE?
* VenpHas TEMI0EMKOCTh — 3TO KOJIHMYECTBO TEIIOTEI, HEOOXOIMMOE I U3MEHEHUS



TeMITEpaTypbl €IMHUIIBI MAcChl BEIIECTBA HA OJUH IPaayc; OHAa BaXKHA JUIS PAacdéTa TEIUIOBBIX
IPOILIECCOB.

IIpakTHYeckoe 3a1aHue.

N3yuyeHnue 0IHOr0 U3 U30IPOLIECCOB.

ean 3aganusn:

N3y4nth XapakTEpUCTHKH H30TEPMHUYECKOTO IIPOLECCa, IMPOBECTH DJKCIEPUMEHT H
IIPOAHAIM3UPOBATH IOJYyYCHHBIC JAHHBIC.

Onucanue 3agaHuA:
1. TeopeTrueckas 4acTb:
* I3yunTe U 3alUIINTE OCHOBHBIE XapaAKTEPUCTUKHA H30TEPMUUYECKOTO ITPOLECCA.
* O3HAKOMBTECH C YpaBHEHUEM COCTOSIHUS uieanbHoro raza: PV = nRT ,roge P —
naBieHue, V — o0beM, N — KOJIMYECTBO BelIecTBa, R — yHUBepcanbpHas ra3oBasi TOCTOSTHHAS,
T — temnepartypa.

2. DKCIIepuMeHTaIbHAs YacTh:

* YCTaHOBUTE I'a30BbIi 0aJIIOH C MAHOMETPOM U TEPMOMETPOM.

 V3MepbTe HauanbHbIE JaBleHUE U TEMIIEPATypy ra3a B OajuioHe.

* [locreneHHO U3MeHANTE 00bEM raza, HalpuMep, C IIOMOUIBIO MOPIIHS, U 3aIUChIBalTEe
U3MEHEHMS JaBJICHHUS NPU TOCTOSHHOW TeMmmeparype. YOeauTech, YTO TeMIepaTypa OCTaeTcs
MTOCTOSTHHOM (M30TEPMUYECKOI) B TEUCHHE BCETO IKCIIEPUMEHTA.

* [ToBTOpHTE N3MEPEHMS HECKOIBKO pa3 Ul MOBBILICHUS TOYHOCTH.

3. AHaiu3 JaHHBIX:
* [Toctpoiite rpaduk 3aBUCUMOCTH JiaBiieHus oT oosema (P-V rpadux).
* Ilpoanaimsupyiite  IOJIy4eHHBIE  JaHHBIE U  IIPOBEPHTE  COOTBETCTBHE
SKCIICPUMCHTAIIbHBIX 3HAYCHUU TCOPCTUUCCKHM.
* O6cyanTe BO3MOKHbIE HCTOYHHUKH OIINOOK M OTKJIOHEHHH OT TEOPUH.

4. 3aKkIIroueHue:
* Hamumure oOT4eT O NPOBENEHHOM OKCIEPUMEHTE, BKIIOYAsl IEIH, METOJHUKY,
pe3ybTaThl U BHIBOJIBI.
» O6cyauTe, Kak pe3ynbTaThl SKCIIEPUMEHTA COOTHOCATCS C TEOPUEH M30TEPMUUYECKHUX
MPOLIECCOB.

Tema 3.3. ArperaTHble cocTosiHuS BellecTBa. ®a3oBble Mepexoabl.
Bonpocsl 11 ycTHOro onpoca.
1. Omnpenenute arperaTHble COCTOSHUS BeniecTBa. Kakue OCHOBHBIE arperatHble
COCTOSIHUS Bbl 3HA€TE U KAKOBbI UX OTINYUSA?
* ArperatHble COCTOSIHUS BEIIeCTBa — 3TO pu3nyecKrue GopMbl, B KOTOPBIX CYIIECTBYET
MaTepus; OCHOBHBIE COCTOSIHUSI — TBEpJble, JKUIKHE M Ta3000pa3Hble, OTIMYAIOIIHUECcs
YHOopsAAOUYCHHOCTHIO HaCTUIl U PACCTOSSHUCM MCKAY HUMHU.

2. Yto Takoe ¢azoBsie nepexoapl? [IpuBeaure mpumepsl pa3indHbIX (a30BBIX IEPEX0/I0B
U O0BACHUTE, YTO MIPOUCXOUT C BEIIECTBOM B KaXJIOM U3 HUX.



» ®a30BbIe MEPEXOBI — ITO U3MEHEHHUSI COCTOSHHS BEUIECTBA, HAIIPUMED, TUIABICHUE
(TBepHoe B KUAKOE), KUMEeHHe (KHUIKOe B ra3oo0pa3Hoe) W KOHACHcalus (ra3oo0pa3Hoe B
KUIKOE), TPU KOTOPBIX MPOUCXOAUT TIepepactpeielieHne YHEPTHH U U3MEHEHUE CTPYKTYPBIL.

3. OOwsacHuUTE mpolecc mapooOpa3oBaHus. B uyem pasHuMIa MEXIy HCHapeHHEM U

KHUIICHUEM?
* [lapooOpazoBaHre — 93TO MPOIECC NPEBPAMICHUS XKUIKOCTA B TAp;, HMCIApECHUE
MPOUCXOAUT HAa TOBEPXHOCTH >KHAKOCTH TpU JIO00H Temmeparype, a KUIIGHHE — TIpH

JTOCTHKEHUH TEMITepaTypbl KUIIEHHUS IO BCEMY 00beMY >KHUIKOCTH.

4. Yto Takoe abCOITIOTHASA M OTHOCUTEIbHAS BIAXHOCTH Bo3ayxa? Kak oHn u3MepsIoTcs u
KaK CBSI3aHBI MEXIy CO00ii?

+ AOComIOTHAs! BIaXXHOCTh — 3TO Macca BOASHOTO Napa B eIUHHIIE 0ObeMa BO3/1yXa, a
OTHOCHTEJIbHAS BIAKHOCTh — 3TO OTHOILIEHHE TEKYILEro AaBJICHHs BOJISHOIO Mapa K AABJICHUIO
HACBIILEHHOI'O M1apa IpU JaHHOH TeMIIepaType; OHU U3MEPSIIOTCS B rpaMMax Ha KyOM4ecKuil MeTp
U MPOLIEHTaX COOTBETCTBEHHO.

5. Onumure, 4TO TaKOE HACHILIEHHBIN nap. KakoBa ero posib B nporeccax KOHAEHCAUU U
ucnapeHus?
* HacpiienHslii map — 310 nap, HaXOAAIIMICS B PABHOBECUH C KUJIKOCTBIO IIPU JAHHOU
TEMIIepaType, UIPAIOIIUI KIIOYEBYIO POJIb B IPOLECCAaX KOHACHCALMU U MCIApEHMs], TaK Kak
oIpezeIsieT MaKCUMaJIBHOE KOJIMYECTBO BOASIHOTO ITapa B BO3yXeE.

6. Kak ompenensiercss yzaenpHas Teruiota mapoooOpazoBaHusi? Ilodemy 3TOT mapamerp
BAKEH B TEPMOJUHAMUKE?
* Y enbHast TerioTa napooOpa3oBaHUsi — 3TO KOJUYECTBO TEIJIOTHI, HEOOXOAUMOE IS
MMpeBpalIiCHUsA CAUHUIIBI MACChI KUAKOCTU B IIap, 3TOT HNAPaMCTP BAXKCH IJId pacdCTa SHCPIHU,
HEO0OXOIUMOI TSI TPOLIeCCOB (Pa30BOTO Mepexoa.

IIpakTHYeckoe 3a1aHue.
Omnpenenenne BIa)KHOCTH BO31yXa.

ean 3ananus:
Hayunthcsi u3MepsTh BIAKHOCTH BO3AyXa C MOMOIIBI0O THTPOMETPA M aHAIM3UPOBATH
HO.HyLIeHHI:IG JaHHBIC.

Onucanue 3aganus:
1. Teopetnueckas 4acTb:
* MI3yunTe 1 3aMUIIMTE OCHOBHBIE OIIPEICIICHUS: YTO TAKOE BIIAYKHOCTh BO3/IyXa, Kak OHA
U3MEPSETCs, KaKMe CYIMIECTBYIOT CITOCOOBI ONpeIeNICH s BIAXKHOCTH BO3/IyXa.

2. DKCIiepuMEeHTaIbHAs YacTh:

* Pa30uthcs Ha rpynmsl o 3-4 yeaoBeka

 Kaxxnas rpymmna 1omKkHa BEIOpAaTh HECKOIBKO JIOKAIMH [ U3MEPEHUS BIAXKHOCTH.

* B ka0 JIOKallMK CACJIAWTEe TPU U3MEPEHMS BIIAXKHOCTH C UHTEPBAJIOM B 5 MUHYT,
3aMMChIBas pe3ysbTaThl.



AHanmu3 JaHHBIX:
* Ilocne 3aBepumieHUss H3MEpPEHUN KaxKaas Tpynna [JO0JDKHA MPOAHATM3UPOBATH
MOJIy4YeHHBIC JTAHHBIE!
* OnpenenuTh CPEIHIOI0 BIAXXHOCTH JJIs KaXKI0M JIOKAI|H.
* OOcyauTth, Kakue (aKTOpPhl MOTJIM TIOBJIMATH HAa yYPOBEHb BIAKHOCTH (HAIpuMep,
KOJIMYECTBO JIFOJICH, HAJTMYNE PACTEHUM, OTKPBITHIC OKHA U T.1I.).

Pasznea 4. diekTpoauHaMHKA.

Tema 4.1. DaekTpocraTuka.

IIpakTHYeckoe 3a1aHue.

N3yuenne 3aKOHOB MOCIIEIOBATEIBHOTO U MApAJICIBHOTO COSAMHEHUN MPOBOIHUKOB.
N3mepenune 3/1C u BHYTpEHHET0 CONPOTUBIICHHS] HICTOYHUKA TOKA.

Hean 3aganus: Hayuutscs uzmepsTh dnmekTpoasuxymyto cuny (3/1C) u BHyTpeHHee
COTPOTUBIIEHNE UCTOYHHUKA TOKA C UCTIOJIb30BaHUEM MYJIbTUMETPA U PE3UCTOPA.

JKCNepPUMEHTATbHAS YaCTh:
1. U3mepenue D/1C:
* [lopknrounTe MyJIBTUMETP K KJIEMMaM HCTOYHHMKA TOKA B PEXHUME HU3MEPECHUS
HaINpsOKEHUs (BOJIBTMETP).
* 3anuIuTe MOKa3aHusl MyJIbTUMETpa. DTo 3HadeHue Oynet paBHo D/]C ncTouHnka Toka
(U_0).
2. I3mepenune BHYTPEHHETO CONMPOTHUBIICHUS:
* [ToaxmarounTe pe3ucTop Mocie10BaTeIbHO C HCTOYHUKOM TOKa.
* [ToaxmounTte MyIbTUMETP B PEXKUME aMIIEpMeETpa JUIsl U3BMEPEHUS TOKa, IPOXOISIIEr0
yepes LEelb.
* 3anumute 3HadeHue Toka (I), mpoxozsiiero yepes pe3ucTop.
* 3aTeM CHOBA U3MEPHTE HANIPSKEHUE HA PE3UCTOPE C MOMOIIIbIO MYJIBTUMETPA B PEKUME
BonbT™MeTpa (U_R).
* 3anumunTe 3TO 3HAaYCHHUE.
3. PacueT BHYTPEHHETO CONPOTUBIICHHUS:
* HUcnone3yiite 3akoH Oma u ¢dopmyny Ui pacueTa BHYTPEHHETO COMPOTHBIICHUS
(R_BH) ucTouHmKa TOKa:
R (BH)=Uo-U R/I rne:
Uo — OJIC ucroyHuka,
U R — HanpspkeHue Ha pe3ucTope,
I — Tox B nenu.
3. AHanu3 pe3ysibTaToB:
* CpaBuute noaydyeHHble 3HaueHuss OIJIC W BHYTPEHHETO CONPOTUBIEHUA C
HOMMHAJIbHBIMU 3HAYEHUSIMH, YKa3aHHBIMU Ha UICTOUYHHKE TOKA (€CIIU TaKUE €CTh).
* O6cyanTe BO3MOXKHBIE HCTOYHHUKHM OIIMOOK B BalIMX MU3MEPEHUSX U KaK UX MOKHO
MUHHUMH3UPOBATh.

Tema 4.2. IlocTosiHHBIA JJeKTpuYeckHil TOK. Tokm B pasIMYHBIX cpeaax.
DJIEKTPHYECKHN I TOK.



Bomnpocsl 1151 yCTHOTO onpoca.
1. Yro takoe anekrpuyeckuil Tok? KakoBbl €ro OCHOBHBIE XapaKTEPUCTUKU?
* DOJIEKTPUYECKUII TOK — 53TO HANpaBICHHOE JBM)KEHUE 3apsDKEHHBIX YacTHIL,
XapaKTepU3yIollleecs CUION TOKa, HAIIPSHKEHUEM U COIIPOTUBIIEHUEM.

2. KakoBbpl equHHIIBI U3MEPEHHS CHJIbI TOKa W KaK OHH CBSI3aHBI C JPYTHMMH
ANEKTPUYECKUMU BETMUNHAMU?
* Enununedr w3aMmepeHus CHIBI ToKa sBiseTcss ammep (A), KOTOpBIH CBsi3aH C
HarpsHKeHHUEM (BOJIBT) U COMIPOTUBIIEHUEM (OM) 11O 3aK0HY OMma.

3. OObsICHUTE pa3HUIY MEXIY MOCTOSHHBIM U TMEPEMEHHBIM TOKOM. B Kakux cimydasx
MCIIOJIb3YETCS KaXKIbIM U3 HUX?
* [ToctosiaubIi ToK (DC) TeueT B 0THOM HAaNIPaBJICHUU U UCIIOJIB3YyETCs B OaTapesx, Toraa
Kak nepeMeHHBIN TOK (AC) MEHSET HalpaBJICHUE U IPUMEHSIETCS B JICKTPOCETSX.

4. KakoBBbI OCHOBHBIE yCIIOBHUS, HEOOXOIUMBIE )11 BOSHUKHOBEHHS JICKTPUIECKOTO TOKA
B NPOBOJIHUKE?
o I[.H}I BO3HUKHOBCHUSA BJIeKTpI/I‘IeCKOI‘O TOKa B HpOBO,Z[HI/IKe H€O6XO,Z[I/IMO HaJINn4yue
HNCTOYHHKA HaHpH)KGHI/I}I n BaMKHYTaH I CIIb.

5. Uro Takoe NMpPOBOJHUKH, NOJYNPOBOJHUKU U AudekTpuku? I[lpuBeaute npumepsl
KQ)KIOr0 U3 3TUX TUIIOB MAaTEPHAJIOB.
* IlpoBomHuku (Hampumep, Meb) XOPOLIO MPOBOJAT 3JIEKTPUUECKUH  TOK,
HOJYIPOBOJHUKM  (HAaIpUMeEp, KPEMHMH) HUMEIOT MPOMEXYTOYHYI0 IPOBOJUMOCTb, a
JTUAJICKTPUKH (HAlIpUMeEp, PE3UHA) HE TTPOBOJIAT TOK.

6. Kak Ttemmeparypa BiMseT Ha NIpOBOAMMOCTb MaTepuanoB? Kak 3To cBs3aHO ¢
MIOBE/IEHNEM DJIEKTPOHOB B BElIECTBE?
* C NOBBILIEHUEM TEMIIEPATYPhl IPOBOAUMOCTH METAJNIOB CHUYKAETCSI U3-3a YBEIINYEHUS
KOJICOAHUH PEIIETKH, a y MOJIYIPOBOJHUKOB — BO3pACTaeT U3-3a YBEIUUEHUS YHCIIa CBOOOTHBIX
JJIEKTPOHOB.

7. O0bsicaute 3akoH OMa. Kak oH mpuMeHsIeTCs 7151 pacueTa AIEKTPUISCKUX Tenei?
* 3akoH Oma yTBep>KAaeT, YTO CHJIa TOKa MPOMOPLHOHAIbHA HAMPSDKEHUI0 U 00paTHO
MponopuruoHajibHa COITPOTHUBIICHUTIO, YTO IMMO3BOJIACT pACCUUTBHIBATH MMAPAMETPBI B SJICKTPUYCCKUX
L EIsIX.

8. Uro takoe snekrpoasrkymas cuina (3/]C)? Kak oHa cBsi3aHa ¢ UCTOUYHUKAMH TOKA,
TaKMMHU Kak O6atapeu U reHepaTopsl?

* DnekTpoasrkymas cuna (3J1C) — 3to paboTta, coBepiaeMasi HCTOYHHKOM TOKA JJIS

nepeMenieHus 3apsa, 1 OHa OllpeiessieT HapshKeHue, co3iaBaeMoe 0aTapesMy U TeHEpaTOpaMH.

9. KakoBbl OCHOBHBIE CIIOCOOBI U3MEPEHHUS AMEKTPHUUECKOTO TOKA M HAMPSKEHUS B IIeTn?
Kakwue npuGops! A1 3TOr0 UCTIONB3YIOTCS?
* OCHOBHBIE CIIOCOOBI M3MEPEHUS TOKAa M HANpsHKEHUS BKIIIOYAIOT HCIOJIb30BAHUE
amMIIepMETPOB U BOJIBTMETPOB COOTBETCTBEHHO.



10. Yo Takoe 3aMKHYyTas U pa30MKHYTas dJIeKTpuueckas 1enb? KakoBbl mociaencTBus AJis
paboTHI LIETIN B KQKJIOM U3 3TUX COCTOSTHHIA?
* 3aMKHYyTasl LeNb IIO3BOJISIET 3JIEKTPUUYECKOMY TOKY T€4b, TOTJa KaK Pa30MKHYTas LENb
IPEPHIBACT TOK, YTO MPUBOJUT K OCTAHOBKE pabOTHI YCTPOUCTB.

Tema 4.3. MarauTHoe noJie. JJIeKTPOMATHUTHAS UHAYKIMS.
Bomnpocsl 1151 yCTHOTrO onpoca.
1. Uto Takoe MarHuTHOE 10Jie? KakoBbI €ro OCHOBHBIE XapaKTEPUCTUKHU?
* MarauTHoe 1oje — 3TO 00JIACTh MPOCTPAHCTBA, B KOTOPOH JEHCTBYIOT MarHUTHBIC
CHUJIBI, XapaKTEPU3YIOLUECS HAPABICHUEM U HUHTEHCUBHOCTBIO.

2. KakoBpl HCTOUYHUMKM MarHuTHOro noisa? IlpuBeautre mpuMepbl NPUPOIHBIX MU
UCKYCCTBEHHBIX HCTOYHUKOB.
* VcTOYHMKaMHU MarHMTHOTO TOJS SBJSIOTCS ABMIXKYLIMECS 3apsbl M MarHUTHbIE
MaTepHalbl; IPUMEPBI: 3eMJIs U 3JIEKTPOMArHUTHL.

3. OOBsICHHUTE, YTO TAKOE MAarHUTHBIC TUHUH MO, Kak OHM mOMOTaroT BH3yaIn3upoBaTh
MarHMTHOE T10J1e?
* MarHuTHBIE TMHUH TIOJIT — TO BOOOpakaeMble JTHHHH, TTOKA3bIBAIOIINE HATIPABIICHUE
Y CHJTy MAaTHUTHOTO TIOJISI, TTO3BOJISISI BU3YaJIM3UPOBATh €ro pacipeeicHue.

4. KakoBbl OCHOBHBIC CBOMCTBAa MarHUTHBIX Tosie? Kak OHUM B3aMMOJACHCTBYIOT C
AJIEKTPUICCKUMH TOKAMH?
* OCHOBHBIC CBOMCTBA MAarHUTHBIX TOJIEH BKIIOYAIOT MPUTSHKEHUE M OTTAIKHBAHUE
MarHuTOB, a TAK)K€ BIMSHUE HA DJICKTPUUECKHE TOKHU, BBI3BIBAS WX JIBWKEHUE WIIM U3MCHCHHE
HaHpaBHeHI/IH.

Paznen 5. Kojiedanusi 1 BOJIHBI.
Tema 5.1. Mexannueckne M 3J1eKTPOMAarHUTHbIE KOJ1e0aHUS.
IIpakTuyeckoe 3axanue. JAuKTanT.

1. Yto Ha3BIBaCTCS YaCTOTOM KOJIeOaHMi?
2. lan rpaduk. OTBETUTH HA BOMIPOCHI.

a) KakoBa ammumnryna?
0) Kakos mepuon?
B) UeMmy paBHa 4acToTa KOJeOaHUM?



3. B xakux ynpyrux cpeaax MOryT BO3HUKATh MPOJOJIbHBIE BOJTHBI?
4. Yem onpenensercs BbICOTA 3ByKa?
5. Ecnmu rpoMKOCTB 3ByKa yOaBUTH B 3pa3a, 4To OyJIeT ¢ aMITUTY 10 ?

OtBeTsI:

1. Yacrora KkonebaHHHi — 3TO KOJHYECTBO IIOJAHBIX KOJEOAHWH MM IHUKIOB,
COBEpLIAEMBIX CHUCTEMON 3a enuHully BpemeHH. OHa u3Mmepserca B repuax (I'm), rme 1 I'm
COOTBETCTBYET OIHOMY IIMKIy B CekyHAy. Yacrora xoneGaHuil sBISETCA BaKHOM
XapaKTEPUCTUKOM NEPHOAMYECKHUX IPOLIECCOB, TAaKUX KAK 3BYKOBBIE BOJHBI, MEXaHHUYECKHE
KoJIeOaHNUs W DJEKTPOMAarHUTHbIE BOJIHBL. YeMm BbIIE 4YacToTa, TeM OoJjblle KoJeOaHUi
IIPOMCXOIUT 3a 3alaHHBIN NIEPUOJ BPEMEHH.

2.a)2mM0)4c¢B)0,25T

3. I'azax, )KMKOCTSX, TBEPABIX TENAX

4. BpicoTa 3ByKa OIpeneiseTcss 4acTOTOM KojeOaHWW 3BYKOBOW BOJHBL. UeM BBIIIE
yacToTa KojiebaHui, TeM BBIIIEe BOCIIPHHUMAETCA 3BYK. YacTtoTa nusmepsiercs B repuax (I'm).

5. AMmMTyza 3ByKOBOM BOJIHBI YMEHBUIUTCS pUMepHO B 1,41 pa3sa.

Tema 5.3. OnTuka.

IIpakTHYeckoe 3a1aHue.
Onpe;[eneHHe MoKas3aTeiid MpCJIOMIJICHUA CTCKIIA. OHpGI[eJIeHI/Ie JIIUHBI CBETOBOM BOJIHEI C
HOMOIIBIO AU(PPAKITMNOHHON PEHIETKH.

Ieas 3ananus:
Hayuuthcst onpenensTe JIMHY CBETOBOM BOJIHBI, HCTIONB3YS TU(DPAKITHOHHYIO PEIIETKY U
aHAJTM3HUPYsI TIOJTyYCHHBIC JU(PPAKIIMOHHBIE MAKCUMYMBI.

Xox padoThI:
1. IlonroroBka yCTaHOBKH:
* VYcraHoOBUTE Ja3epHBId HCTOYHHMK CBETa Ha CTOJE TaK, YTOOBI OH CBETHI
NEPICHIUKYISIPHO K MOBEPXHOCTH TUMPAKITMOHHON PEIIeTKH.
* PazmectruTe SKpaH Ha HEKOTOPOM pACCTOSIHUM OT PEIIeTKH, YTOOBl HaOII0IaTh
T (PpaKIIMOHHYIO KapTHHY.
2. Ilonyuenue nudpakIMOHHONW KapTUHBI:
* BxitounTe na3ep U HapaBbTe €ro Ha AU(PPAKIUOHHYIO PEIIETKY.
« Ha »5kpaHe BBl JODKHBI YBUAETH HECKOJIBKO SIPKUX IOJIOC (MakCUMYyMOB),
o0pa3yromuxcst B pe3yiabTare TudpaKkiiui CBeTa.
3. 3MepeHue pacCTOSHUMN:
» 3mepbTe paccTosiHie OT TUGPAKIIMOHHON PEHIeTKH 10 dKpaHa (0003HAYMM €ro Kak
L).
* l3mepbTe paccTosiHuE OT LEHTPaJbHOTO MaKCHMyMa A0 MEepBOro (WM BTOPOIO)
nopsiika AUGPaKIUOHHOTO MaKkCUMyMa (0003HAYMM 3TO PACCTOSHHUE KaK Y).
4. 3mepeHnue yrios:
* Vcnonp3ysl yrojaok WM TPaHCIOPTUDP, U3MEpbTe yroia O Mexay HamnpaBlieHUEM



JIa3€pHOro JIyya U JIMHUEW, COeANHSIONIECH NEeHTPaIbHbI MAaKCUMYM C BHIOpaHHBIM MakCUMyMa
(TIEpBBIM U BTOPBIM MTOPSIKOM).
5. PacueT JuIMHBI BOJIHBL:
* Ucnonp3yiiTe ypaBHeHUE TUGPAKIUA IS PEIICTKHU:
d - sin(0) =m - A, roe:
d — mepuon pemeTku (PacCTOSTHUE MEXTY COCETHUMU IICIISIMH ),
m — MOPSA0K MakcuMyMa (Harpumep, 1 i nepBoro nopsijika),
A — JUIMHA BOJIHBI CBETA.
* [lepenumute ypaBHEHUE ISl HAXO0KICHHS IJTUHBI BOJHBL: A =d - sin(0) / m
6. AHanu3 pe3ysIbTaToB:

* CpaBHMTE IOJIyYCHHbIC 3HAYEHUS JUIMHBI BOJHBI C M3BECTHBIMHU 3HAUEHUSMM IS
MCIIOJIb3YEMOTO Ja3zepa (Hampumep, 635 HM AJI KpaCHOIO Ja3epa).

* OOcynuTe BO3MOXXHBIE UCTOYHHKHM OLIMOOK B BaIIMX M3MEPEHUSAX M KaK UX MOXKHO
MUHUMU3HPOBAT.

Pa3nes 6. OcHOBBI CIeMAJILHOM TEOPHH OTHOCHTEILHOCTH.

Tema 6.1. 'paHuIbIl NPUMEHUMOCTH KJIACCHYECKONH MEeXaHUKH.

Bomnpocsl 11st yCTHOTrO onpoca.

1. Yro Takoe creuuanbHas TEOPHsS OTHOCHUTEIBHOCTH U KTO €€ ocHoBaTenb? KakoBbl
OCHOBHBI€ MOCTYJIAThI 3TON TEOPHUH?

* CnenuanbHasi TEOpPHS OTHOCHUTEIHHOCTH, OCHOBAaHHAs ANbOepTOM DUHINTEHHOM,

YTBEPXkKAAET, YTO 3aKOHBI (PU3HKHU OJUHAKOBBI JUISI BCEX MHEPIIUAIBLHBIX CHCTEM OTCYETa U YTO
CKOPOCTh CBETa B BaKyyMe MOCTOSIHHA JIsl BCeX HaOIoaTenei.

2. B yeM 3akir04aroTcs TpaHUIbl TPUMEHUMOCTH Kilaccuueckord Mexanuku? IIpu kakux
YCIIOBUSAX KJIacCHYecKkasi MeXaHuKa repecTaeT ObITh TOYHON?
e I'paHunbl TNPUMEHUMOCTH KJIACCHMYECKOM MEXaHUKU 3aKIIOYaloTcsi B ee
He?((PEKTUBHOCTH MPHU BBICOKUX CKOPOCTAX (OJU3KUX K CKOPOCTH CBETA) U B YCIOBHIX CHIIBHBIX
T'paBUTAIMOHHBIX MOJIEH.

3. OObsCHUTE TIOHATHE OTHOCUTEIHOCTH OJHOBpEeMEeHHOCTH. Kak oHO mimocTpupyercs
B IIpuMepe ¢ IByMs HabmoaarensiMu’?
*  OTHOCHUTENBHOCTh OJHOBPEMEHHOCTH 3aKJIKOYaeTcsi B TOM, 4YTO COOBITHA,
IPOUCXOJAIINE OAHOBPEMEHHO JUIsl OJHOIO HaOJoJaTess, MOIYT He OBbITh TAaKOBBIMU JUIS
JPyroro, ABUKYILETrocss OTHOCUTEIBHO MEPBOTO.

4. Yro Takoe 3Heprus nokosa? Kak oHa COOTHOCUTCS ¢ 00ILei SHEpTrueil peisiTUBUCTCKON
JacTHIBI?
* DHeprus NOKOsl — 3TO SHEPIHs YACTULIBI B COCTOSIHUU MOKOSI, KOTOpPasi COOTHOCUTCSI C
o0I1eil sHeprue pesITUBUCTCKON YaCTHIIBI KaK €€ MHHUMAJIbHBIA BKJIAJl, YYUTHIBAIOIINN TaKKe
KHMHETHUYECKYIO YHEPTUIO MPU IBUKECHUH.

Pazgen 7. KBanroBas ¢pusuka.
Tema 7.1. Ji1eMeHTHI KBAHTOBOH ONTHKH.



Bomnpocsl 1151 yCTHOTO onpoca.
1. Yro takoe hoToH?
* ®OTOH — 3TO AIEMEHTapHas YacTUIIA CBETa, HE UMEIOIasi MacChl U 3apsija.

2. KakoBbl OCHOBHBIE CBOMCTBa (hOTOHA?
* OcHOBHBIEC CBOMCTBA ()OTOHA: OH 00JIaJIae€T YHEPTUEH, UMITYIbCOM M BEACT ce0s Kak
BOJTHA M YacTUIa (ABOMCTBEHHOCTH ).

3. YUro Takoe hoToddpdext?
* ®oT03(heKT — 3TO SIBJIIEHUE, IPU KOTOPOM CBET BbI3BIBACT BEIOMBAHHE SJICKTPOHOB M3
BEIIIECTBA.

4. KakoBbl OCHOBHBIE 3aKOHBI (poTOdhdeKTa?
* OcHoBHBIE 3aK0HBI (PoTOADDEKTa: IHEPTUS BEIOUTOTO JIEKTPOHA 3aBUCUT OT YaCTOTHI
CBETa U HE 3aBUCHUT OT €0 MHTCHCUBHOCTH.

Tema 7.2. CTpoenne aToma.

Bonpocsl 11 ycTHOro onpoca.
1. KakoBBI OCHOBHBIE KOMITOHEHTEI aTOMa?
* OCHOBHBIE KOMIIOHEHTBI aTOMa — 3TO MPOTOHBI, HEUTPOHBI U FJEKTPOHBDI.

2. OnuunTe UX XapakTepUCTUKU U POJIb B CTPYKTYpE aTOMA.
* [IpoTOHBI U HEUTPOHBI HAXONATCA B SAPE U OMPEIEISIIOT MAacCy aroma, a 3JIEeKTPOHbI
BpaIllaloTCs BOKPYT SApa M OTBEYAIOT 32 XUMUYECKUE CBOWCTBA.

3. Uro Takoe mozaens atoma TomcoHa? Kak oHa OOBSCHSIET paclpeneiieHHe 3apsia B
aTome?

* Moznens aroma TomcoHa n300pakaeT aToM Kak "myJuHT" C MOJIOKUTEIBHBIM 3apsIoM,

B KOTOPOM pacrpeeieHbl OTPUIIATENIbHbIE JIEKTPOHBI, O0BICHSS paBHOMEPHOE pacIpeesieHue
3apsja.

4. OOBACHHUTE MPOLIECC U3ITYUYEHUS U TIOTJIOMIEHNS (POTOHOB IPHU MEPEX0ie aTOMa C OJTHOTO
YPOBHS SHEPTrUU Ha Apyro. YTo mMpoUCXOIUT HA YPOBHE aTOMa B ITOT MOMEHT?
* [Ipu nepexone aroma ¢ OJHOTO YPOBHs DHEPIUU Ha APYrOd MPOUCXOIUT U3IIy4YECHUE
Wi MOrjJomecHuc (bOTOHOB, 4TO CBA3aHO C UBMCHCHHUCM SHCPIrUU DJICKTPOHOB U UX HOBI/ILII/Iﬁ B
aToMe.

Tema 7.3. ATomMHOe PO.
Bomnpocsl 1151 yCTHOIrO onpoca.
1. YTo Takoe aTOMHOE SIAPO Y U3 KAKUX YACTHUI] OHO COCTOUT?

* ATOMHOE 1JpO COCTOUT U3 IPOTOHOB U HEUTPOHOB (HYKJIOHOB).

2. Kakoit skcniepument Pesepdopaa mokasan cymecTBoBaHHE aTOMHOTO siapa? KakoBbr
OBLIM €r0 OCHOBHBIE BBIBOJIBI?



* DkcriepuMeHT Pesepdopaa ¢ anbda-yacTuniamu, HanpaBJICHHBIMUA Ha 30JI0TYIO (DOJIBTY,
ImokKasaji, 4To 6OJ'IBLHI/IHCTBO qacTul NpoxodsaT CKBO3b q)OJIBFy, HO HCKOTOPBIC OTpaXar0oTCsA MOJ
6OJ'II>H_II/IMI/I yriiaMmy, 4TO YKa3bIBaCT HA HAJIMYUC IJIOTHOTO SA0pa.

3. KTO OTKpBUI paiu0aKTUBHOCTh U B KAKOM T'OAY 3TO IPOU30ILIO?
* PagnoaktuBHOCTH ObIIa OTKpHITa AHpHU bekkepenem B 1896 rony.

4. Kak Pezepdopn kmaccuduiupoBan paarMoaKTHBHBIC H3Iy4EHUS W KAKWE THUIBI OH
BBIIETTNII?
* Pezepdopn knaccupuuupoBai paIuoakTUBHbIC H3Iy4E€HHUS HA TPH TUMA: alb(a-, bera-
Y TaMMa-U3J1y4eHHE.

5. KakoBbI OCHOBHBIE CBOICTBa anbda-u3ydeHus?
* Anbda-nu3ydeHue COCTOUT U3 alb(a-4acTUl], UMEET MOJIOKUTENIBHBIN 3apsill, HU3KYIO
IPOHMKAOIYIO CIOCOOHOCTBH U BBICOKYIO HOHU3UPYIOILYIO CIIOCOOHOCTb.

6. Uem oTimvaercs OeTta-u3mydeHue oT aabda-u3rydeHus?
* bera-uznyueHue COCTOUT W3 DICKTPOHOB WM IO3UTPOHOB, HMEET CPEIHIOI0
MIPOHUKAOIIYIO CIOCOOHOCTh M YMEPEHHYIO HOHU3UPYIOIIYIO CITIOCOOHOCTh, B OTIIMYHE OT aib(a-
U3ITy4eHUS.

7. KakoBbI CBOMCTBA TaMMa-U3J1y4YE€HUS U €T0 BIUSHUE HA MaTepralbl?
* 'amma-u3nydeHue mpeicTaBisieT coO0 IeKTPOMAarHUTHBIE BOJIHBI, HE UMEET 3apA/ia,
00J1a71aeT BRICOKOM MPOHUKAOIIEH CITIOCOOHOCTHIO M HU3KOW HOHU3UPYIOIIEH CITOCOOHOCTHIO.

8. Kak paanoakTHBHOCTh MOKET BIMSATH HA KUBbIe Opranu3Mbl? [IpuBeanTe npumepsl Kak
MOJIOKUTEIBHOTO, TAK M OTPULIATEIBHOTO BIUSHUS.
* PagmoakTUBHOCTh MOXET BbI3bIBaTh mnoBpexaeHus kiuerok u JHK, nmpuBoas x
MyTalusIM U paky (oTpuiaTenbHoe BausHue). OIHAKO pajMOaKTUBHBIE U30TOMbI UCIIONb3YIOTCA
B MEMIIMHE JUIsI TUATHOCTHKY U JISYCHUS (TTOJIOKUTETHHOE BIIHSHIE).

9. KakoBbI OCHOBHBIE METO/IbI 3aIUTHI OT PAAUOAKTUBHOTO U3Ty4YEHHUS?
* OCHOBHBIC METOJIbI 3aIIWThl BKIIOYAIOT HCIOJIH30BAHNE CBHUHIIOBBIX 3KPAaHOB,
YBEJTUYCHHUE PACCTOSHUS 10 UICTOYHUKA paTUallii U COKpAIICHUE BPEMEHHU BO3ICHCTBHS.

10. Ilouemy wu3ydyeHHE paTUOAKTUBHOCTU U AaTOMHOIO sApa BaXXHO MJIS HAyKd U
MEIUIUHLI?
* M3ydyeHne paarOaKTUBHOCTH IIOMOTAaeT MOHITh (DyHIAaMEHTaIbHBIC MPOIECCHl B
MIPUPO/IE, a TAKKE TTO3BOJISIET Pa3BUBATh MEAUITMHCKAE TEXHOJIOTHH JIJIs TUATHOCTUKH U JICUCHUS
3a00JIeBaHUHA.

IIpakTHyeckoe 3a1aHue.
[TpodunbHO-opueHTHPOBAaHHOE coepkanue. PU3NKa B Tu3aiHe.

Hean 3apanus: M3ydnuTs OCHOBBI ONITUKK M B3aUMOJECHCTBUS CBETA C MaTepUallaMK IS
CO3/aHMsI YHUKAIBHBIX au3aiiHepckux perieHuid. CTyneHThl OyayT HCIONB30BaTh (hU3HUECKUE



IOPUHIUIBI, YTOOBI CO3/1aTh CBETWJIBHUK WJINM HWHCTAUIALUIO, KOTOpas OyAeT He TOJIbKO
(YHKIMOHATIBHOM, HO U 3CTETHUYECKHU MPUBJIEKATEIbHOM.

Oo0opynoBaHue U MaTepuaJIbI:

1. Paznuunsbie ucrounuku csera (LED-mamiibl, HEOHOBBIE TPYOKH, JTaMITbl HAKAJTMBAHUS )
2. [Ipo3paynbie ¥ NOIYMPO3payHble MaTepraibl (MJIACTUK, CTEKIIO, aKPHII)

3. Otpaxarontue maTepuansl (doJibra, 3epkasa)

4. liBeTHbIC PUIBTPHI WIH TEITU

5. OcHOBHBIE HHCTPYMEHTHI J1s1 pa0OTHI (HOKHMIIBI, KJIEH, asUIbHUK U T.1.)

6. JIuneiika u yriaomep

7. BAOKHOT JJ151 3CKM30B U 3aMETOK

Xox paboTsr:
1. Teopernueckas yacts. MccnenoBanue:
* [IpoBenuTe Bccieq0BaHNE O PA3IMYHBIX CBOMCTBAX CBETA: MPEJIOMIICHUE, OTPAKECHUE,
paccesiHie U IIBETOBAs TEMIEparypa.
* V3yunte mpuMephl HCIOJIL30BaHMS CBETa B JW3allHE WHTEPHEPOB U APXHUTEKTYpE
(HampuMep, KaK CBET BIUSET HA BOCHPUSATHE IPOCTPAHCTBA).

2. U nes u KoHLeNnuus:
* Ha ocHOBe mosryuyeHHBIX 3HaHUN pa3padoTaiiTe KOHIEMINIO CBOETO CBETUIILHUKA HITH
UHCTAUIALIUH. YUTUTE, KaK Pa3Hble MaTepuabl OyyT B3aUMOJIEHCTBOBATh CO CBETOM.
* Cozpaiite 3CKM3bI M OMMCAHUS CBOETO MTPOEKTA, yKa3aB, Kakue (PU3NYeCKUe MPUHIUIIBI
Bbl OyZieTe MCIIOJIb30BaTh (HapUMeEp, MPEIOMIICHHE CBETA YePE3 CTEKIIO, OTPAXKEHHUE OT 3epKall U
T.10.).

3. IlpoekTupoBaHuE U CO3/1aHUE:
» Cobepute HEOOX0AUMBIE MaTEpPHAJIbl 1 HAYHUTE CO3/1aBaTh CBOW MPOECKT.
* DKCIIEpUMEHTHPYHTE C PA3IUYHBIMM HCTOUYHUKAMH CBETa M MaTepuUajaMu, YTOObI
YBHUJIETh, KAK OHH B3aMMOJICHCTBYIOT JIPYT C APYTOM.
* OOpaTuTe BHMMaHHE Ha TO, KaK M3MEHSETCS OCBEIICHHE B 3aBUCHMOCTH OT yria
IaJICHNS CBETA U PACCTOSHUS 10 00BEKTA.

4. TectupoBaHue:
* Ilocne 3aBepieHus: pabOTHI IPOTECTUPYHTE CBOM CBETHIIBHUK WJIM MHCTAJUISLIMIO B
Pa3HBIX YCIOBHSIX OCBEIICHUS (THEM U HOYBIO).
» O0OparuTe BHUMaHUE Ha TO, KaK BaIll MPOEKT BIUSAET Ha aTMOC(EPY MPOCTPAHCTBA.

5. Ilpe3enranus:
* [loaroroBbTe KpaTKylHO MPE3EHTAIIMIO BAaIlleTO IMPOEKTa, B KOTOPOH OOBICHHUTE
WCITOJIh30BaHHbIE (M3UYECKUE TIPUHITUIIBI U UX BIMSHUE Ha JU3alH.
* [Tomenurech cCBOMMH HAONIOACHUSIMHA O TOM, Kak ()U3MKa CBETa MOYKET O0OTaTHUTh
JA3alHEPCKUE PELICHUS.

Pa3nes 8. DiieMeHTBI aCTPOHOMMH U ACTPO(PHU3NKH.
Tema 8.1. DTanbl pa3BUTHS ACTPOHOMMH.



Bomnpocsl 1151 yCTHOTO onpoca.
1. Uto Takoe acTpOHOMHUSI M KaKH€ OCHOBHBIE 33J]a4M OHA peiaet?
® ACTpOHOMI/IH — 9TO HAyKa O HCGGCHBIX TCJIax, UX ABUXKCHUU, CTPOCHUHN U SBOJIIOIUH.
OcHOBHEBIE 3ala4i BKIIFOYAIOT U3YYCHUC 3BC3/l, INIAHCT, TAJIAKTHUK 1 KOCMHUYCCKUX SIBJICHHUH.

2. KakoBbl OCHOBHBIC Pa3Iuyus MEXAY aCTPOHOMHUEH U acTPOPUZUKOI?
* AcCTpoHOMUSI H3ydYaeT TOJIOKEHHE M JIBKEHUS HEOECHBIX Tel, B TO BpeMs Kak
actpodusuka Gpoxycupyercs Ha (PU3NIECKUX MPOIIecCcax U CBOMCTBAX ATUX TEJl.

3. Kak npukiaaHas acTpOHOMUS UCIIOJIb3YETCsl B COBpEMEHHBIX TexHoIorusax? [Ipusenure
IPUMEPBI.
* [Ipuknannas actpoHomust ucrnonb3yercss B HaBurauuu (I'HCC), cnyTHUKOBOH CBSI3H,
METEOPOJIOTUN U1 MOHUTOPUHIE OKPYKAIOIIEH CPEIbl.

4. Kakve MHCTPYMEHTBI M METOMBI HCIOJIB3YIOTCS B aCTPOHOMHH ISl HAOJIOJICHUS 3a
HEOECHBIMU TeJaMu?
» Teneckonbl (ONTHYECKHE U PATUOTEIIECKOIIBI), CIIEKTPOCKOMBI, (POTOMETPHI, a TAKKE
COBpEMEHHbIe 00cepBaTOPUH Ha OpoOuUTeE.

5. Uto Takoe HK30IJIAHETHI ¥ IOYEMY UX U3yYEHUE BaXKHO JJIs1 HAYKU?
e DK30MJIAHEThl — ATO INIAHETHI, Haxojgmuecs BHe Hameld CoaHEYHOM cucTeMbl. Mx
M3y4YeHUEe BAKHO ISl TIOHUMAaHHS (POPMUPOBAHUS TUTAHETHBIX CHCTEM U TOMCKA YCIOBUU IS
JKM3HH.

IIpakTH4yeckoe 3a1aHue.
MexnpeaMeTHBIE CBSI3H.

ean 3aganusn:
Pa3BuTh moHMMaHUE MPUHITUIIOB MPEOOPA30BAHIS SHEPTUU U YCTOMYUBOTO
HCITOJI30BaHUS PECYPCOB, a TAK)KE MHTETPUPOBATH 3HAHUS U3 (PU3UKH, SKOJIOTUU U TEXHOJIOTHM.

Onucanue 3aJaHuA:
1. UccnenoBanre UCTOYHUKOB SHEPTUU:
* V3yunTe pa3ianyHble HCTOYHUKY SHEPTUH: BO3OOHOBIISIEMBIC (COTHEYHAs, BETPOBA,
TUAPOIHEPTHUS) U HEBO30OHOBIIsIEMBIE (YroJib, HEPTH, Ta3).
* Onpenenute pU3MUECKUE TPUHIIUIIBI, JISKAIHE B OCHOBE Ka)I0TO HCTOYHHKA
(HampuMep, IPUHIKI PabOThl COTHEUHBIX MaHeNel, TYypOuH U T.1.).

2. Be10op TeMbI mpoeKTa:
* BeibepuTe 0IMH M3 UCTOYHUKOB YHEPTUH TSI 00JIee TITyOOKOTO U3YUCHUSI.
Hampumep, BbI MOkeTe BEIOpATh COTHEUHYIO SHEPTUIO U PACCMOTPETh, KaK COJIHEUHBIC TTaHENN
peoOpa3yIoT COMTHEYHOE H3ITYUYEHHUE B AIEKTPHUECKYIO SHEPTHIO.

3. Co3manue MOJIEIU:
* Co3paiiTe mpoCTyI0 MOJEIh YCTPOUCTBA, UCTIOIB3YIOIIETO BHIOPAHHBIN HCTOYHUK
SHEPTHH. DTO MOXKET OBITh:
- Mopens comHeuHOH maHenu (UCIob3ys (POTOTaTbBAHHYECKHUE DIIEMEHTHI).
- BerpoBas menpHUIA (M3 OyMaru Wiy JITKMX MaTepHAJIOB).
- MUHH-THIPOAIEKTPOCTAHLINS (C UCTIOIB30BAaHUEM BOJBI U IIPOCTBHIX MEXAHU3MOB).



* O0s13aTeNBbHO YKAXKUTE, Kakie (PU3NYECKHe 3aKOHBI pa0OTaIOT B Balllel MOJIeNN

(HampuMep, 3aKOH COXPaHEHUS YHEPTUHN).

4. DKOJIOTMYECKUH aHAJIN3:

* [IpoBenuTe aHaIU3 BO3JACHCTBHUS BRIOPAHHOTO HCTOYHUKA SHEPTHH Ha OKPYKAFOIITYIO
cpeny. Kakue npenmyiiecTBa U HEIOCTATKU y 3TOr0 UCTOYHMKA? Kak OH BIUSIET HA yCTOMYMBOE

pasBurue?

® HOI[FOTOBI)TC KpaTKI/Iﬁ OTYET O TOM, KaK HCIIOJIb30BAHHUEC DTOI'O HCTOYHHUKA MOXET

MMOMOYb B PCHICHUH 3KOJIOTHUYCCKUX HpO6JIeM.

5. Ilpesenranus:

* [ToaroToBbTE MpE3EHTAMIO BalllET0 MPOEKTa. BkitounTe B Hee:
M OanaHHe BbIGpaHHOFO HNCTOYHHKA 3HepFI/II/I " cro (bI/I3I/I‘IeCKI/IX HpI/IHI_[I/IHOB.
» dororpadun WM YEPTEKU Ballled MOJICITH.

* DKOJIOTHUECKUI aHaATN3.

* 3aKJII0YeHHE 0 BAXKHOCTH YCTOWYMBOTO HCIIOIb30BaHUS PECYPCOB.

Kputepun oneHkmn:

® FHY6I/IHa HCCIICAOBAHUSA UCTOYHHKA SHCPIUU U TIOHUMAHUC (I)I/IBI/I‘IGCKI/IX IMPUHIUIIOB

(30%)

* KpeatuBHOCTH 1 OpurHHaILHOCTH Mozenu (30%)
+ KauecTtBo skonoruueckoro ananusa (20%)
* D(pPeKTUBHOCTD MPE3EHTALMH U SICHOCTh U3NoxeHus (20%)

KoHTpoJBHBII TeCT M0 NPOHIACHHBIM TEMaM.

3aganusa

Bbi0paTh NpaBHJIbHBIH 0TBET

1. Ha pucynke noka3zaH rpaduk
3aBHCHUMOCTH &
CKOPOCTH JABHKECHUSA A0
Teja OT BPEMEHHU.

Kaxoit u3 waf
MIPEITI0KEHHBIX
rpadMKOB BBIpaXKaeT
rpaduK yCKOpeHUSs N
3TOrO Tena?

pac. 201

ny

Ao anfc? Ao ad?
i p— F
T2 3;; T2 3;;
-5 -5
A. b
Ao anfc? Ao afe?
F &
- 3;; T2 3;;
.5 -5
B. r

2. Teno, GpoireHHOE BEPTUKAIBHO BBEPX C
MMOBCPXHOCTHU 3EMJIN, NOCTUTACT HauBBICIIIEN
TOYKH U MajaeT Ha 3eMito. Eciau
COMMPOTUBJICHUC BO31yXa HC YUUTHIBATH, TO
MIOJIHAsl MEXaHUYECKasl YHEpPrus Tena

A. MakcumaibHa B BRICIICH TOYKE

b. MakcuMmaiabHa B MOMEHT OBMIKCHUSA

B. OnunaxoBa B 1r00bI€ MOMEHTHI ABMKEHUS
I'. MakcuMaiarHa B MOMEHT ITaJcHUS

3. Manpunk, KadaroIuiicsa Ha Kaueax,
MPOXOJIUT MoJIokeHue paBHoBecus 30 pa3 3a 1
MuHyTy. KakoBa yacrora konebanuii kauesnei?

A.2,5Tm,
b. 20T
B.25T1g
05T

4. OnuHaKOB JH BEC OJHOI0 TOr'O JKE TeIa Ha
SKBATOPE U Ha MOJI0CE 3eMIIH?

A. OnuHakoB
b. He ogunakoB, Ha skBaTope OOJbITIE




B. He onnHakoB, Ha 3KBaTOpE MEHBIIIE
I'. 3umoii GoJIbIIIe HA HKBATOPE, @ JIETOM
MEHBIIIE

15. Kakyto cuiy TSru Hajo OpuiIoKUTh K Teny | A. 4,2 H
Maccoi 2 Kr, 4TOObI OHO CTaJIO ABUTAThCS C b. 3,8 H
yckopenuem 0,1 M/c?? Kosdourment tpeaus | B. 0,6 H
CKOJIbKEHUs TpUMuUTE paBHbIM 0,2, a I'. 02H
yCKopeHue cBo0oHOTO nageHus 10 Mm/c2.
6. Kakoe 3HaueHHe TeMIiepaTypsl MO MIKajIe A. -573°C
Henwscus coorBerctByeT 300 K 1o b. -27°C
abcomoTHoM mkane Kenpruna? B. +27°C
I'.+573°C

7. CBUHIIOBBII OpyCcOK Maccoi 3kr A. 7,8 x[lx
narpesaercs ot 20 °C 0 300 °C. Kakoe b. 117 xkJIx
KOJIMYECTBO TEIUIOTHI coodrmaeTcst Opycky mpu | B. 109,2 xJ{x
HarpeBaHuu? Y IeJIbHYIO TEMIOEMKOCTh I'. =1,41x
cBuHIA IpuMuTe paBHoit 130 JIx/kr*°C.
[Torepssmu Ha HarpeBaHUE OKPYKarOIIEH
Cpelbl IpeHeOpeyb.
8. ITopsaakoBBIif HOMEp ATIOMUHUS B Tadbnuie | A. 27
Menneneena 13, a oTHOCUTEIBbHAS aTOMHAS b. 13
Macca 27. CKOJIBKO JIEKTPOHOB BpalllaeTcs B. 14
BOKDYT sijipa? I.10

—ﬁ A. X HAOIIOHATETIO;
9.Ha pucynke mokaszaHo b. 3a mnockocTh yeprexa;
HaIlpaBJICHUE MarHUTHOU B. o wacoBoii cTpelike;
MHIYKIUH TPOBOJHUKA C TOKOM. PHCYHOK 3 I'. mpoTuB 4acoBoil CTpeNKH.
Haiinure HanpaBiieHue TOKa B
MIPOBOJHHUKE.

10. 3a kakoe BpeMs CBET paclpOCTPAHSIETCSA OT
ConHua 1o 3emin, pacCTOSIHUE MEXAY
kotopeiMu 150 000 000 km?

A. OJTHU CYTKH;
b. 0,5 yaca;

B. 8,33 munH

I'. 10 mun

11.Co0panu mocnenoBaTeabHyIO IETb U3
HCTOYHHKA TOKA, JIAMIIBI 1 TOHKOH JKEJIC3HOM
MpOBOJIOKU. Jlamnia cTaHEeT ropeTh sipue, ecliu

A. IpOBOJIOKY 3aMEHUTH Ha 0OJiee TOHKYIO;
b. yBenuuuTh IIMHY NPOBOJIOKH;
B. xene3Hyro npoBOJIOKY 3aMEHHUTH Ha

MEIHYIO;
I'. moMeHsTh MECTaMU TPOBOJIOKY U JIAMITY
12. B xaTy1ke, COEIUHEHHON ¢ A. tonbko 1
rajbBaHOMETPOM, MEPEMENIAIOT MArHUT. b. Tonpko 2
Hanpasnenvne HHAYKIIMOHHOTO TOKA B B.ulu?2
KaTyIIIKE 3aBUCUT I'. au 1, Hu 2

1) OT TOro BHOCAT MarHuT B KaTyUIKy WX
BBIHOCST U3 KaTyILIKH.
2) OT CKOPOCTH NEPEMEIIEHNS] MAarHUTA.




13. KakuMu onTHYeCKUMHU SIBIICHUSIMH MOKHO | A. Ilpenomienue cBera

OOBSICHUTH JIyHHBIE M COJIHEUHbIEC 3aTMEHHSI? b. PacceuBanue ceera

B. Otpaxenue ceta

I'. Cser B onTHYECKH OJTHOPOJIHOM cpefie
pacnpocTpaHseTcsi NPSIMOINHEHHO

14. Ilon aelicTBUEM KAKOW 4aCTHLIBI IPOTEKAET | A. HEUTPOH (1)n

sAjlepHas peaKIus: B. mpoToH ip

UN+? BN+ 2in B. o -—vacTtuna 3He
I'. anexrpon _Je

15. YcranoBUTE COOTBETCTBUE MEXKIY A. Tlackainn

HayYHBIMH OTKPBITUSMU U IMEHAMHU yueHbIX, | b. Pesepdopa

KOTOPBIM 3TH OTKPBITUS IPUHAJIEXKAT. B. Hsroton

K kax1oMy UIMEHU y4eHOTo nmoadepuTe I'. Kynon

COOTBETCTBYIOUIYIO MO3UIIUIO U3 IEPBOTO . T'yk

cronoua.

1) 3akoH BCEMHUPHOTO TATOTCHHS

2) 3axoH ympyro# nepopmaiuu

3) 3akoH B3aMMOJICHCTBUS HEMOABMYKHBIX
TOYEUHBIX 3apsA0B

4) IlnanerapHas MOJEIb CTPOCHHS aTOMa

5) 3axoHBI TUAPOCTATUKH, TABJICHUE B
JKHIKOCTSIX

KpuTepun onieHK ypoBHSI 0CBOCHHS NpeIMeTa

IIpu npoBeneHnn aTTeCTalluU CTYAEHTOB UCIIOIB3YIOTCS CIEAYIOIINE KPUTEPUN OLICHOK:

Ornenka "oTau4HO" (5) CTaBUTCS CTYHIEHTY, MPOSIBUBIIEMY BCECTOPOHHHE M TIIyOOKHE
3HaHUS y4eOHOro MaTepuaia, OCBOMBIIEMY OCHOBHYIO M JIOTIOJIHUTEIBHYIO IUTEPATypy IO TEME
WIM pa3ieny, OOHApYKUBIIEMY TBOPYECKHE CIOCOOHOCTM B TOHMMAaHUU, HW3JIOKEHUU U
IIPAKTUYECKOM HCIOJB30BaHUM YCBOEHHBIX 3HaHuMU. OreHka "OTIMYHO" COOTBETCTBYET
BBICOKOMY YPOBHIO OCBOECHHSI TEMBI, pa3/iesia MporpaMMBbl IPEAMETA.

Omnenka "xopomo" (4) cTaBUTCA CTYACHTY, NMPOSBUBIIEMY IIOJIHOE 3HAHUE Y4€OHOTO
MaTepuaia, OCBOMBIIEMY OCHOBHYIO PEKOMEHJOBAHHYIO JTUTEPATypy MO TeMe, 0OHAPYKUBLIEMY
CTaOMIIbHBIN XapaKTep 3HaHUHN U YMEHUN U CIIOCOOHOMY K HX CAMOCTOSITEIbHOMY IIPUMEHEHUIO U
OOHOBJICHHIO B XOJI¢ MOCJIEIYIOMIero OOy4eHHs] U NpaKTHUecKol nesTenbHOcTH. OlieHKa
"Xopowo" CcOOTBETCTBYET [JOCTaTOYHOMY YPOBHIO OCBOEHMS TEMBI, paszieia IMpOrpaMMbl
npeaMeTa.

Onenka "ynoBneTBopuTenbHO" (3) CTaBUTCS CTYIAEHTY, IPOSBUBIIEMY 3HAHUSI OCHOBHOTO
y4eOHOro Marepuaia Mo TeMe B 00beMe, HEOOXOIUMOM IS MOCHIEIYIOMIEro OOydeHHs H
INPEACTOALEH IMPAKTUYECKOM JEATENbHOCTH, 3HAKOMOMY C OCHOBHOM pPEKOMEHIOBAHHOU
JUTEpPaTypoil IO TeMe, JOMYCTUBIIEMY HETOYHOCTHU MPU OTBETE, HO B OCHOBHOM 00J1aJIaloleMy
HEOOXOJUMBIMU 3HAHUSAMH U YMEHUSMH JJISl UX YCTPAHEHUS NPU KOPPEKTHPOBKE CO CTOPOHBI
npenogasaress. OueHka "y/10BJI€TBOPUTEIHHO" COOTBETCTBYET JOCTATOYHOMY YPOBHIO OCBOEHUS
TEMBI, pa3zeiia IporpaMMBl IIPEIMETA.

Omnenka  "HeymoBIETBOPUTENbHO" (2) CTaBUTCA  CTYIEHTY, OOHapyXUBIIEMY
CyIIeCTBEHHbIE TpoOeisl B 3HAHWM OCHOBHOTO YYe€OHOrO Marepuaia, JIOIYCTHBILEMY
MPUHLMIIAATIbHBIE OMIMOKU MPU MPUMEHEHUH TEOPETUYECKUX 3HAHUM, KOTOpPBIE HE MO3BOJISIOT
€My TMpOJODKUTH OOydYeHHE WIM TPUCTYNUTh K TPAKTUUYECKOH JedaTenbHOCTH  0e3
JIONIOJTHUTENIbHOM TOATOTOBKM 1O JaHHOMY mpeamery. OileHKka '"HeyJaoBJIETBOPUTEIHHO"
COOTBETCTBYET HU3KOMY YPOBHIO OCBOEHMSI IPEAMETA.

OneHKH TeKyIIero KOHTPOJS M MPOMEXYTOUYHOM aTTeCTallMd OTPa)XaroTcsl B KypHae
y4eOHBIX 3aHATHH.



3. KOMILUIEKT OIIEHOYHBIX MATEPUAJIOB JJIsI IPOMEXYTOYHOM
ATTECTAIIMA

1. IIpomexxyrounast arrectamust Homep 1: npyrue (opmMbl KOHTpOJS (cemMecTpoBas
oueHka). CemecTpoBasi OLIEHKA BBICTABIISIETCS IO UTOTY CAAYM BCEX IMPAKTUYECKHX DPabOT 3a
ceMecTp.

2. TlpoMexxyTouHasi aTTeCTaIMss HOMEpP 2 OCYIIECTBIISIETCS B (popMe 3aueTa C OIEHKOU
(muddepennmpoBannoro 3auera)™. JuddepenunpoBanHblii 3a4eT NPOBOJUTCS B BUIE OTBETOB Ha
BOIIPOCHI — TECTUPOBaHUs. MakcUMaIbHOE KOJIMYECTBO BOIIPOCOB B OJHOM BapuaHTte Tecta 20.

*He cnaBath auddepeHunpoBaHHBIN 3adeT (MOIYYUTh «aBTOMAT») HMEIOT MPaBoO
o0yuaroIuecs, BEIMOJHUBIINE IPOrpaMMy 110 yueOHoMy npeamery «dusnka» B 1oJHOM 00beMe
U B YCTaHOBJICHHBIE CPOKH, UMEIOIIIUE CpeiHee apu(PMETHIECKYIO BCEX OLIEHOK He MeHee 4,7.

IIpenmeToM OLIEHKM Ha 3K3aMEHE SIBISIFOTCA yMEHHUS U 3HaHMs. KOHTposib M OlLleHKa
OCYILECTBIISIIOTCS C UCTIOIB30BAHUEM CIEIYIOMUX (POPM U METOAOB: Mmoz080e mecmuposanue &
91eKmpoHHOU 0bpazosamenbroll cpede « DUOC HI'VAIHU».

[Ipu orleHMBaHWUU KCTIONB3YETCS S-0aIbHAs CUCTEMA.

Kpurepun BoicTaB/ieHus oueHku ITA:

Ouen | OueHKH TEKYLIEro KOHTPOJISI OueHka TecTUPOBaHUSA
Ka
(I1A)
5 Bce paboThl canbl cpemHee apupMETHIECKOE BCEX OIICHOK HE «» amm «5»
Mmenee 4,6 6anna
4 Bce paboThl crianbl cpeHee apuMeTUIecKoe BCEX OIICHOK OT 3», «d» u «5»
3,6
3 He cnansl 2 paboThI cpeHee apupMETUIECKOE BCEX OLIEHOK OT «3»
2,6 1o 3,6 6anna
) He cnanbl Gonee 2-x paboT cpeaHee apudMeTHIecKoe BCeX «2»

OIICHOK MeHee 2,6 Oaa

Kpurepun onieHuBaHus TeCTHPOBAHMSA:

Onenka KonnyecTBo NpaBMILHBIX OTBETOB Ha BONIPOCHI
5 17 -20
4 13 -16
3 10-12
2 0-9

Bank TecToBBIX 3a1aHUI 115 npoBeaenus [TA

Bapuanr 1.

1. Ha xosiokonpHE ynapuiau B KOJIOKOJ. YUepe3 kakoe Bpemsi MOcCle yaapa 3BYK JOHIET 110
YeJI0BEKa, HaXOASIerocst Ha paccTossHUM 1 kM 360 M OT 3TOTO

konokomna? (V3B = 340 m/c)

1)0,25 ¢ 2)0,5¢ 3)2¢ 4)4c

2. Ha pucynke m300pakeHbI OJIMHAKOBBIE JJIEKTPOCKOIIBI, COCIMHEHHBIC CTep)kHEM. M3 Kakoro
MaTepuana MOXeT OBbITh CAENIaH 3TOT CTEPIKCHbB?




A. Mens. b. Crans.

1) Tonbko A
2) Tonbko b
3)ulA,ub
4)au A, Hu b

3. Co3peBunii abpukoc Maccoii 50 r magaer ¢ AepeBa Ha 3eMit0. YeMy paBHaA ero MoTEeHIMaTbHas
SHEPrusi OTHOCUTEIBHO TOBEPXHOCTU 3€MJIM B TOT MOMEHT, KOTJJa OH HaXOJAUTCS Ha BBICOTE 2 M
oT Hee?

1) 0,1 dx 2)1 x  3) 100 dx 4) 1 xJIx

4. 3a HEKOTOPBIN MPOMEKYTOK BPEMEHU CKOPOCTh TeJIa YMEHBIIIWIACH B 2 pa3a MO CPAaBHEHUIO C
nepBoHavYaNbHOM. MI3MEeHHIach i PU 3TOM KWHETH4ecKast sHeprus tena? Ecnu usmeHumnace, To
YBEJIMYUIIACh OHA UM YMEHBUIMIACh U BO CKOJIBKO paz?

1) He u3mMeHuNach

2) ymeHbIIuIach B 2 paza

3) ymenbmiace B 4 pasa 8

4) yBenmuuuiach B 4 pasza

5. Kakyto pusnueckyro BEMMUUHY U3MEPSIOT MPUOOPOM, H300pakeHHOM Ha pucyHke? KakoBo ee
3Ha4YeHUE?

1) maccy; 6,75+0,25H

2) maccy; 7,5+0,5H

3) cuny; 6,75+0,25H

4) cuny; 7,5+0,25H

6. CxopocTb TeueHHsI BOJIbI B peke paBHa 2 M/c. UeMy paBeH UMIIYJIbC IUIBIBYIICH MO TECUYCHHIO
Jo1Ku Maccor 80 KT B CUCTEME OTcueTa, CBA3aHHOM ¢ Oeperom?

1) 0 kr- m/c

2) 40 kr-m/c

3) 160 xr- m/c

4) 82 kr-m/c

7. UeMy paBHO 00II1ee CONMPOTHRIICHUE yYacTKa IeN1, N300paKeHHOT0 Ha PUCYHKe, eciau R1 =1
OMm, R2=10 Om, R3 =10 Om, R4 =5 Om?

1) 9 Om - : ,

2) 11 Om : R P

3) 16 Om SR "'"" &
4) 26 Om — il

8. Kakoe paccrosinue mpoiaeT cocyibka, nafarouiasi ¢ KpbIy JBEHAALATUITAXKHOTO JI0Ma, 3a
MepPBYIO CEKYHy cBoero naaeHus? (ConmpoTUBIICHHE BO3/yXa HE YIYUTHIBANTE.
)im 2) Sm 3)10m 4) 20m

9. Jlan rpauk 3aBUCUMOCTH KOOPIMHATHI KOJEOMIOMIEroCcsi MasTHUKA OT BpeMeHU. OnpeenuTe
4acTOTY KOJeOaHMil.
1)0,5Tuy 2)1Tn 3)2Tn 4)4 T



10. B xakoM arperaTHOM COCTOSIHUM HaXOIHUTCS BEIIECTBO, €CJIM OHO UMEET COOCTBEHHYIO (popMy
1 00BeM?

1) ToIbKO B TBEPAOM

2) TOJIBKO B KHUJIKOM

3) TOJIBKO B Ta3000pa3HOM

4) B TBEPJIOM WJIH B )KHJIKOM

11. AproMoOMIb JBHKETCS TNpsAMOIMHEHHO. Ero ckopocte |wwed = .. . -

MEHSETCS CO BPEMEHEM TaK, Kak II0Ka3aHO Ha rpaduke. ]
ABTOMOOHIIBb IBUIAJICS PABHOMEPHO. .. 15 »

10
I)or0mo 10 ¢ 7 e
2)or10cnmo15¢ & T I0150 253038

3)or15cn030c
4)or30cno35c

12. Janbl rpaduKu 3aBUCUMOCTH CKOPOCTH OT BpPEMEHH JUIA
MPSAMOJIMHENHO ABWXKYyIIUXCA Ten 1, 2 u 3. B kakoM U3 3TUX ciaydaeB | YA
PaBHOJENCTBYIOIIAS BCEX MPUIIOKEHHBIX K TEJIy CUJI paBHA HYJIO?
1)B 1-m

2) BO 2-M

3)B3-Mm

4) HM B KaKOM

13. YcraHoBuTE COOTBETCTBUE MEXAY (DU3MUECKUMH BeIUYMHAMHU U (HOpMyJiaMu, IO KOTOPBIM

OTHU BCJIIMYHUHBI OIIPCACIAIOTCA.

OU3NYECKUE BEJIMUYMHBI
A) pabora ToKa
b) conporusnenue

B) MomHOCTh TOKA

®OPMYJIbI
1) U*T t

2) q*U

3) (R*S)/L
4) U]

5) U/

14. YcraHoBUTE COOTBETCTBUE MEXKIY (PU3NUECKUMU BETMYMHAMH U MPHUOOpaMH, C IIOMOILBIO
KOTOPBIX 3TH BEJIMYUHBI OTIPEIEISIOTCS.



OU3NYECKUE BEJIMUYMHBI
A) cuna TspkecTH

b) armocdepHoe naBienue

B) remneparypa

I[TPUBOPBI

1) nunamometp
2) apeomeTp

3) maHOMeETp
4) 6apomeTp

5) TepMomeTp

15. YcranoBuTe COOTBETCTBHE MEXY BEIMYMHAMU U IPHOOpAMH [T UX U3MEPEHUSI.

OU3NYECKUE BEJIMUMHBI
A) cuna Toka

b) conporuBnenue

B) nanpspxenue

ITPUBOPBI
1) amnepmerp
2) BOJIBTMETP
3) ommeTp

16. Konn4ecTBO TEMIOTHL, BBIAEIIEMOE B IPOBOJHUKE NPU IPOXOKACHUN JIEKTPUUECKOTO TOKA
MOXHO pacCUUTaTh, UCIIOJIb3Ys BBIPAXKCHUC!

1) ’RDt

2) I’R

3)IU

4) IR

17. K Tpem napajijesbHO COEAMHEHHBIM PE3UCTOPaM YETBEPTHIA MOJKIIIOUEH MOCIIEI0BATEIBHO
R1 =R 2=R 3 =R 4=3Owm. Onpeaenure mMoaHOEe CONPOTUBICHUE LICTH.

1) 12 Om

2)4 Om

3) 0,75 Om

4) 1,33 Om

18. Eciin mpoBoJIOKY pa3pe3arh NONepeK Ha 3 paBHbBIC YaCTH U COEAUHUTD X MApAIJIEIBHO, TO €€
COINPOTHBIICHUE ...

1) ymenbmutcs B 3 pasza

2) yBenuuuTcs B 9 pas

3) ymeHbIIUTCS B 9 pa3

4) yBenuuurtcs B 3 pasza

19. DnexkTpuveckuii TOK — 3TO. ..

1) u3MeHeHre TTOJIOKEHUST OJTHIX YaCTHUI] OTHOCUTEIBHO IPYTUX
2) HanpaBJIEHHOE JABUKEHUE 3aPSKEHHBIX YACTHUIL

3) XaoTH4YECKOEe JBIKCHUE 3apSKCHHBIX YaCTHII

4) HanpaBJICHHOE JBUKEHUE YaCTHI]

20. Haiinurte cuiny Toka B ydacTKe LI€TH, eciu ero conportusieHue 40 Om, a HalpsKeHUE Ha €ro



koHIax 4 B. OTBeT BbIpa3uTe B MUJUIHAMIIEPAX.
1) 0,1 MA

2) 100 MA

3) 1000 MA

4) 10 MA

21. [lox kaKuM HaMpsHKEHUEM HAXOJIUTCA OJHA U3 CEKLUU TeleBU30pa conpoTuniaeHueM 24 kOwm,
eciu cuiia Toka B Her 50 MA?

1) 1200 B

2)1,2xB

3)I12B

41,2B

22. VTiOT, BKJIIOUEH B ceTh ¢ HampspbkeHueM 220 B. Kakyro paboTy coBepiiaeT 3IeKTPUUYECKUM
TOK cwitoil 5 A 3a 10 munyT ?

1) 66 - 10* [l
2) 66 - 103 Jix
3) 11 - 10° Ix
4) 220 JIx

23. Cuia Toka, npoxonduas yepe3 HuTh jamnsl, 0,3 A. Hanpsokenue Ha namne 6 B. Kakoso
JIEKTPUUECKOE CONPOTUBIIEHUE HUTH JIAMIIbI?

1) 1,8 Om

2)2 Om

3)20 Om

4) 0,5 Om

24. CroBaTTHasg JamIla HaKaJWBaHUs, pacCUMTaHHas Ha HanpsbkeHue 220 B, wumeer
CONPOTHUBIICHUE, PABHOE. ..

1) 50 Om

2) 100 Om

3) 484 Om

4) 220 Om

25. Onpenenure 3apsij, KOTOPBIN 3a 5 CEKYH/ 10 IPOBOAHUKY ITpH cuie Toka 0,2 A.
1)5,2 Kn

2) 0,04 Kn

3)25Kn

4) 1 Kn

Bapuanr 2.
1. Ha pucyHke n300pakeH AMHAMOMETpP C NOJBEIIECHHBIM K HeMmy rpy3oM. Cuiia TsDKECTH,

JIEUCTBYIOIAs HA TPY3, paBHA ...
1)4,2+ 0,1 H 2)3,8+ 0,1 H 3)4,2+0,5H 4)3,8+0,05H



2. JIBe 0MHAKOBBIE KATYIIKH 3aMKHYTHI Ha rajlbBaHOMETpPHI. B KaTylmky A BHOCST MOJIOCOBOM
MarHuT, a U3 KaTylKd b BBIHUMArOT TakoW k€ MOJOCOBOM MAarHuT. B kakmx
KaTylIKaxX rajJbBaHOMETP 3aUKCUPYET UHAYKIIHOHHBIN TOK?

1) HU B OHOM M3 KaTYIIIEK

2) B 00eux KaTymkax

3) TOJIBKO B KaTymike A

4) Tonpko B Karymke b

3. Manpuuk nocie pazdera HauMHAET CKOJB3UTH TI0 JIBJIY CO CKOPOCTHIO 8 M/C H
yepe3 Sc  ocraHaBinuBaercs. Macca wmanpumka 40  kr.  Kakoma
PaBHOJICUCTBYIOIIASI BCEX CHJI, TOPMO3SIIINX JABIKEHUE MATburKa?

1) 320H 2) 200H 3) 64H 4) 20H

4. TlepBblii aBTOMOOMIIB, Macca KOTOPOTO paBHa M, ABUKETCS CO CKOPOCTHIO
2V. Bropoii aBToMOOMIIb, KOTOPEII UMeeT Maccy 4M, IBUKETCS B TY )Ke CTOPOHY CO CKOPOCTHIO
V. CpaBHHUTE 3HaYEHUS MOAYJICH UMITYJIBCOB P1 M P2 ITUX aBTOMOOUIICH.

Dpi=2p2  2)pi=p2  3)2pi=p2  4) pi=4dp:

5. Yemy paBHO 00111e€ COMTPOTUBIIEHUE YIacTKa e, H300paKeHHOT0 Ha pUCYHKE, ecu R1 = 10
Om, R2=2 Om, R3 =2 Om, R4 =4 Om?

1) 9 Om - .
2) 11 Om , : |

15 Ou PSS T
4) 26 Om M

6. Kakoe paccrosiHue MNpOJIETUT TpaJdHa U3 IPO30BOr0 ODJIaka 3a 5 C CBOEro CBOOOAHOIO
naaenus? (ConpoTUBICHUEM BO3/yXa MpeHeOpedb.)
1)25m 2) 50m 3)125m 4) 250m;

7. BepxHsis TpaHMIA YacTOTHI KoJieOaHWM, BOCIIPUHUMAEMBIX YXOM YEJIOBEKa, C BO3PACTOM
ymenbluaercs. /g gerei ona cocrasisiet 22 kl'n, a ansg noxunbix jroaei — 10 kI'n. CxopocTtsb
3ByKa B Bo3nyxe paBHa 340 M/c. 3ByK ¢ JUIMHOU BOJHBI 17 MM

1) yCOBIIIUT TOTBKO PEOCHOK

2) YCHBIIIUT TOJIBKO MOXKHION YEIOBEK

3) ycubIIUT U peOCHOK, U MOKUIION YeloOBeK

4) HE YCHBIIIUT HU PEOCHOK, HU TTOKHIION YEJIOBEK

8. JIBa aBTOMOOWIISI, Macca KOTOpBIX OAWHaKoBa W paBHa 1500 Kr, IBWXXYTCS B OJHOM
Hanpasienuu. Ckopocts nepsoro 20 m/c, Broporo - 30 mM/c. Yemy paBHa KUHETHYECKAst SHEPTHS
BTOPOT'O aBTOMOOMJISI B CHCTEME OTCUETa, CBI3aHHOM C TIEPBBIM aBTOMOOHMIIEM?

1) 975000 Ix  2) 75000 Jx  3) 650000 Ix 4) 675000 Tx

9. [leBouka, macca KOTopoi 42 Kr, mogHsIack no jectHuue Ha 4,5 M. Ha ckoiapko n3mMeHmnach
MOTEHIIMAIbHAs SHEPTHUS €€ B3aUMOACHCTBUS ¢ 3eMiiei?

1) ymenpmmnace Ha 1890 Jx

2) ymenbmuiack Ha 189 Jlx

3) yBenuumiiack Ha 1890 Jx

4) yBenmumnach Ha 189 JIx

10. CnoprcMmen paszberaeTcsi U TpbIraeT B JUIMHY, B Kakue MOMEHTHI Ha HETO JIEHCTBYET Cuja
TsKEeCTU?
1) Tonbko mpu pazdere  2) TOABKO MPHU OTTAIKHUBAHUU OT 3€MJIU 3) TOJIBKO MOCIIE TPU3EMIICHUS



4) BO BceX yKa3aHHBIX CIy4asx

11. ABTOMOOMIIb JBMKETCS MPSMONIUHEHHO. Ero cKOpocTh MEHSETCsl CO BpPEMEHEM Tak, Kak

noka3aHo Ha  rpajuke.  ABTOMOOWJIb  JBUTANCH [, e

PaBHOMEPHO... -

I)or0m0 10 ¢ 2 ~;

2)or10cnmo15¢ 10 _
5 ‘, > tc

3)or 151030cC I

4)or30cngo35c

12. Ha pucynke n3o0paxkeH rpaduk U3MEHEHHs CKOPOCTM BaroHa C TEUEHHEM BPEMEHHU B
WHEpLHaJIbHOU cucTeMe oTcuera. B kakue TPOMEXKYTKH BpeMeHI/I CyMMapHasi cujia JAeHCTBUS

JPYTUX TEJ HA BarOH PaBHSJIACH HYJIIO? v, M/c Ni i

1) oTr 0 10 t1 ¥ OT t2 710 4 2 i

2) oT t1 10 t2 w1 OT t2 110 t3 11 E

3) BO BCe MPOMEXKYTKH BPEMEHU ) ‘

4) HY B OJIMH U3 TPOMEKYTKOB BPEMEHHU 0y b ot t B¢

13. YcraHoBHUTE COOTBETCTBHE MEXTY (PU3HUECKMMHU BEIMYMHAMU U €JUHULIAMH UX U3MEPEHHUS.
OU3NYECKUE BEJIMUYMHBI

A) Pabora

b) Cuna snexTpuueckoro Toka

B) Bec

EJAVMHUIBI USMEPEHUA
1) BaTT

2) IKOYIb

3) amnep

4) KujIorpamMm

5) HBIOTOH

14. Kocmuueckuit kopabip netur ¢ Mapca Ha 3emimto. Kak mpu 3TOM H3MEHSIOTCS CcHIa
MPUTSHKEHUST KOpaoJist K 3eMiie U BBI3BAaHHOE €10 yCKOpeHue?

OU3NYECKUE BEJIMYMHBI
A) Cuna nputsbkeHus K 3emiie
b) Yckopenue

N3MEHEHUWE BEJIMUYMH
1) YBenuuuBaercs

2) YMeHbIaercs

3) He uzmensiercs

15. YcranoBuTe COOTBETCTBHE MEXTY (PU3MYECKHUMHU BEIUYMHAMU M €JUHULIAMHI UX U3MEPCHUS:

OU3NYECKUE BEJIMUMHBI
A) MOIIIHOCTH

b) nanpsxenue

B) cuna Toka

I') 3apsn

J1) conpoTuBiIcHUE



E) paGora Toka

EJAVMHUIIBI U3MEPEHUA
1) BoasT

2) Kynon

3) Barr

4) Om

5) Amriep

6) JLxoynb

16. Equnnna n3mepenus B CH a51eKTpudeckoro COnpoTUBICHNUS. . .

1)A

2)B

3) Om

4)B'm

17. Pe3uctops! coenunensl nociuenosarenbHo R1 =4 Owm, R2 =4 Owm u nazeHue HanpskeHus Ha

yuactke 24 B. Onpenenure cuily TOKa B KaXXJ10M PE3UCTOPE.
DL=12A,L=4A

H)Li=b=3A

) h=4AL=12A

4hLi=L=16A

18. Onpenenute HanpsHKEHUE HA PE3UCTOPE C cOMpoTHBIeHUEM 2 OM npu cuie Toka 4 A.
1)6 B

2)0,55B

3)2B

4)8B

19. Kakas ¢usnyeckas BeqTUUMHA ONPEACISICTCS OTHOIICHHEM 3apsiia J, IEPEHOCHMOTro 4epe3
NIOTIEPEYHOE CEUEHHUE MMPOBOIHUKA 3a BpeMs t, K 3TOMY BPEMEHHOMY MHTEpBaLy?

1) Hampsixenue

2) Cuna Toka

3) DneKTpoABMKYIIAs CHJIa

4) DnexkTpu4ecKoe COPOTHUBIIEHUE

20. ITo xakoii popMyIie BBIYUCITSAETCS IEKTPHUIECKOE COMTPOTHBIICHHUE?

)P=1IU
2)1=UR
3)R=pl/S
4) Q =I’Rt

21. Kakoii popmynoii Beipaxkaercs 3akoH OMa i1t yyacTka nemnu?

1) A =IUt
2)P=1U
3) Q = 2IRt

4) I=UR



22. YopsiiOYEHHBIM JIBHXKCHUEM KaKUX YaCTHUIl CO3AETCs JIEKTPUUECKUX TOK B MeTaJlIax?

1) MoNOXKUTETHHBIX HOHOB

2) oTpULIATENIbHBIX HOHOB

3) 2JIeKTPOHOB

4) MOJIOKUTETBHBIX U OTPULIATEIbHBIX HOHOB

23. I1o xakoii popMysie BBIYUCISETCS MOIIHOCTD AIEKTPUIECKOTO TOKA?
1) I=U/R

2)P=1U

3) A=1Ut

4) Q=12Rt

24. KakoBO HanpsKeHHE Ha YYACTKE LIEMU MOCTOSIHHOTO TOKA € AJIEKTPUYECKUM
conpotusiieHueM 2 OM npu cuie Toka 4 A?

1)8 B
2)4B
3)1B
4)0,5B

25. K CTOpOHHUM CHJIaM HE OTHOCSITCSI CUJIBL...
1) aneKTpOMarHuTHHIC

2) snepHble

3) MexaHWYEeCKHE

4) 3eKTpOCTaTUUECKUE



