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HOACHHUTEJIBHAA 3AITHCKA
JlanHnast paOouasi mporpamMma COCTaBi€Ha B COOTBETCTBHM C DenepalibHbIM TOCYIapCTBEHHBIM OOpa30BaTeIbHBIM
CTaHJIapTOM OCHOBHOTO 00111er0 00pa3oBaHus Ha OCHOBE DeaepanbHOTO sApa coaepkaHus oo1iero oopasoanus; TpedoBaHuit
K pe3yJabTaraM OCHOBHOTO OOIIEro o0pa3oBaHUs, MPEACTaBICHHBIX B ¢efepaibHOM TOCYIapCTBEHHOM 00pa30BaTeIbHOM
CTaHJapTe OCHOBHOro o0miero oOpaszoBanus; [lpumepHoil mporpamMmbl MO (U3MKE OCHOBHOTO OOIIEro 0Opa3oBaHUS;
denepanbHBIM MEpEUYHEM YUSOHUKOB, PEKOMEHIOBAHHBIX (IOMyIeHHbIX) MUHUCTEPCTBOM 00pa3oBaHus U Hayku Poccuiickoit
denepanuu K UCMOIB30BAHUIO B 00pa30BaTeNIbHOM Ipoliecce B 00111e00pa3oBaTebHbIX yupexaeHus X, Ha 2021/2022 yueOHbiit
rog; YueOnbeiM 1uianoM MBOY Cepreesckas COIl wa 2023/2024 yueOHbIN TOm;  ABTOpCKOW TporpamMMor 1o (usuke
A.B.Illlatanunoi «Mocksa. [Tpocsemenue, 2017r.»
CocraB y4yeOHO-METOJUYECKOTO KOMIUIEKTA M0 (PU3HKE:
1) @uszuka. 10 knacc:yuebd.ons obueobpazosam.opeanuzayuii: 6azoswiii ypogersv / I Maxuwes, M. A. [lemposa, C.B.
Cmenanog u op. - M.: [[pogpa, (Poccurickuii yueonux), 2019;
2) @usuxa. 11 knacc: yueb. ona obweobpazosam.opeanusayuil 6azoswviii yposens / I A Maxuwes, M.A. Ilemposa, C.B.
Cmenanog u op. - M.: [[poga, (Poccurickuii yueonux), 2021;
3) 3adaunux. 10-11 kn.: Ilocobue ona ooweoopaszosam. yupesxcoenuti / Poivmkesuu A. I1. - M.: /lpogha;
4) @uszuka. 10 knacc: oudaxmuyeckue mamepuanvi/ A.E. Mapon, E.A.Mapon. — M.:/Ipogha;
5) Qusuxa. 11 knacc: oudaxmuueckue mamepuanvt/ A.E. Mapon, E.A.Mapon. — M.:J[pogpa,
6) Temamuueckue KOHMPOJbHBIE U camOcmosmenbhvie pabomwl no gusuxe. 10 knacc - I pomyesa O.U.- M.: -OK3AMEH,

7) Temamuueckue KOHMpoOabHbIE U camocmosmenvhvie pabomsl no gusuxe. 11 knacc - pomyesa O.U.- M.: -OK3AMEH;



HamnpaieHHocTh mporpaMMsbl: 00111e00pa3oBaTeibHasl;

YpoBeHb U3ydeHus yueOHOro MaTepuana: 0a30BbIii;

Cpok peanuzanuu MporpaMMel: 2 Toja.

Nzyuenune ¢puzuku B 10-11 knaccax Ha 6a30BOM ypOBHE HANPaBICHO Ha JOCTUKEHHUE CIEIYIOUIUX HeJIei:

OCBOCHHE 3HaHWH O (QyHIaMEHTAIBHBIX (PU3MUECKHX 3aKOHAX W MPHUHIMIAX, JEKAIUX B OCHOBE COBPEMEHHOMN
¢u3ndecKoil KapTUHBI MUpPa; HanbOJIee BAXKHBIX OTKPHITHSIX B 00JIACTH (PU3MKH, OKA3aBIIUX OMpPEIEISIONIee BIUsIHUE Ha
pa3BUTHE TEXHUKU U TEXHOJOTHUHU; METOJJaX HAyYHOTO IMO3HAHUS IPUPOIBI;

NpYMEHEHUE TIOJNyYeHHbIC 3HAHHWS N0 (HU3WKE MIsi OOBSICHEHWS Pa3HOOOpPa3HBIX (UINYCCKUX SIBICHUNW W CBOHCTB
BEIIECTB; MPAKTUIECKOTO UCIIOb30BaHUs (DU3MUECKUX 3HAHU;

pa3BUTHE MO3HABATEIBHBIX MHTEPECOB, MHTEJUIEKTYAJIbHBIX M TBOPYECKUX CIOCOOHOCTEH B mpoliecce MpUOOpETeHHS
3HAHUM W YMEHUU N0 (U3MKE C HCIOJIb30BAHUEM PA3IMYHBIX HCTOYHUKOB HWH(GOpPMAIMM, B TOM YHCJIE CPEICTB
COBPEMEHHBIX  HMH(GOPMAIMOHHBIX  TEXHOJIOTHH;  (GOpMHpOBAaHME  yMEHUH  OIEHHBaTh  JOCTOBEPHOCTD
€CTECTBEHHOHAYYHOW HH(POpMAIIUK;

BOCIIUTaHUE YOEKIECHHOCTH B BO3MOXXHOCTH TMO3HAHUS 3aKOHOB IMPHUPObI, UCIOIb30BAHUS JOCTIKEHUN (PU3MKU Ha
0J1aro pa3BUTHUS YEJIOBEUECKON IMBUIIN3ALNN; HEOOXOAUMOCTH COTPYJHUYECTBA B MIPOLIECCE COBMECTHOIO BBITIOJIHEHUS
3a]a4, YBAKUTEJIHHOTO OTHOLIEHUS K MHEHHIO OIIMOHEHTa NpU OOCYXIEHUH TMpoOJeM eCTECTBEHHOHAYyYHOTO
COJEp)KaHUsl; TOTOBHOCTH K MOPAJIbHO-3TUYECKOM OILIEHKE HCIHOJIb30BaHUS HAyYHbBIX JOCTI)KEHUH, 4YyBCTBa
OTBETCTBEHHOCTH 32 3aIIUTYy OKPYXKAIOIIEeH cpeabl;

UCIOJb30BaHUE MPHOOPETEHHBIX 3HAHMM W YMEHHUH IS pelIeHUs MPaKTHYECKHX 3a/Jad IMOBCEAHEBHOW JKU3HH,

obOecrieueHus 0€30MaCHOCTH COOCTBEHHON KU3HU.



JlocTrkeHHe ITUX Leei o0ecneynBaeTcs peleHUeM CIEeAYIOINX 3a4a4:
¢ (opmHpOBaHHS OCHOB HAYYHOTO MHUPOBO33PEHUS;
® Ppa3BUTHUS UHTEIUIEKTYaJbHBIX CIOCOOHOCTEH Y 00yJaromuxcs;
® pa3BUTHE NO3HABATEIHHBIX HHTEPECOB IIKOJIBHUKOB B MPOIIECCE U3yUeHUs (HU3HKH;
® 3HAKOMCTBO C METOJIaMU HAYYHOTO MO3HAHUS OKPY>KAIOIIEro MUPA;
® [I0CTaHOBKa MPoOJIeM, TPEOYIOMUX OT 00YUAIOMIMXCS CAMOCTOSTEIBHOMN AEATEIbHOCTH MO UX Pa3pEIICHUIO;
® BOOpPY)KEHHE IIKOJbHUKA HAayYHBIM METOJOM TIO3HAHWSA, IIO3BOJIAIONIMM IONy4aTh OOBEKTHBHBIC 3HAHHUA 00

OKpPYXaloIleM MHUpeE.

PabGouast mporpamma yueOHoro mnpenmera «®Pumsuka» B 10-11 kmaccax BKIHOYAET BCE TEMbI, IPEAYCMOTPEHHBIC
denepanbHbIM TOCYIaPCTBEHHBIM 00pa30BaTEIbHBIM CTAHIAPTOM CpEAHEro 00Iero oOpa3zoBaHus MO (U3MKE U OCHOBHOMU
oOpa3oBaresbHOM MporpamMMoil cpeiHero odmiero oopazoBanusi. Codepicanue Kypca pusuku ¢ npozpamme cpeoHezo oouyezo
00pazosanus CMpPyKmypupyemcs Ha OCHO8e (Qu3UYeCKUX meopuil U @Kaioyaem ciedylujue pazoensvl: HayuHblil Memoo
NO3HAHUA RPUPOObl, MEXAHUKA, MOIEKYIAPHAA (Qu3uKa, mepmMoOUHAMUKA, INEKMPOOUHAMUKA, KOJ1eOAHUA U GOHbL,

onmuka, cneyuajibHaa meopui OmHoOCuUmelbHocmu, K6AHMoeas d)l[&’ukﬂ, cmpoenue Bcenennoii.

Paznenbl mporpaMmbl TpaIUIIMOHHBI: MEXaHUKA, MOJICKYJIsipHas pu3nKa U TepMOANHAMUKA. ba3oBbIi Kypc (U3UKU BKIIOYACT
B OCHOBHOM BOIIPOCHI METOJIOJIOTUU HAYKU (PU3UKH U PACKPHITHE HA MOHATUIHOM ypoBHe. CojepKaHue KOHKPETHBIX 3aHATHN
COOTBETCTBYET 00s13aTeIbHOMY MUHUMYMY. @opMa NpOBEICHUS 3aHATUH - YPOK, JIEKIUSL, KOH(EPEHIIHs, CEMUHAP U JPYTHE.
Tepmun «Pemienne 3a1au» B IIIAHUPOBAHUHU OTIPEIEISIET BUJ AEATEIBHOCTH.

OcHoBHBIE (POPMBI KOHTPOJIA:



TecThl: UHTEpaKTUBHBIE, OOy4aroiue, B popmare EI'D, TemaTudeckue.
Teopusi: 3aueThl 1 TUCbMEHHBIE ONPOCKI; KOHTpOJIbHBIE pabOThI: TEMAaTUUECKUE B pa3HbIX (popmarax.
JlabopatopHbie paOOTHI.

MecTo npeamera B yueOHOM ILIaHe

[IpumepHasi ocHOBHasi oOpa3oBareiibHas MporpaMMa OCHOBHOTO OOIIero oOpa3oBaHUs OTBOAUT HAa U3y4YeHUE (PU3UKHU B
10-11 xnmacce He MeHee 136 y4eOHBIX 4acoB, U3 pacueTra 2 4acoB B Heaento. B cooTBeTcTBuM ¢ yueOHBIM MmiianHom MBOY
Cepreesckas COII na 2023-2024 yuebnsblii rog Pabouas nmporpamma 10-11 kmacca paccuutana Ha 34 ydeOHBIX HEIENH,
KOJINYE€CTBO YaCOB Ha rojl - 68 yacos, 2 yaca B HEAEIIO.

JInuHOCTHBIE, MeTanpeAMeTHbIE H MIPeIMeTHbIE Pe3yJabTaThl

B pesynbrare ocBoeHuUs MpeaMETHOTO coiepkaHus o ¢pusnke y oOydaromuxcs, okoHunBmux 10-11 kace,
dbopMupyrOTCS:
JInuHOCTHBIE pe3y/bTaThl
[] mo3HaBaTeIbHbIE UHTEPECHI, HHTEIJICKTYyaIbHbIE U TBOPUYECKHE CITOCOOHOCTH;
[} yOeXJIeHHOCTh B BOBMOXKHOCTU MO3HAHUS MPUPOABI, B HEOOXOIUMOCTH PAa3yMHOTO WCIOJB30BaHUS JOCTHKEHUN HAYKU U
TEXHOJIOTHH ISl JaTbHEHIIIETO Pa3BUTHS YEIOBEYECKOTO OOIIECTBa, yBa)XKEHHWE K TBOPIIAM HAyKH M TEXHUKU, OTHOIICHHE K
(du3HKe KaK AMEeMEHTY 00IIeYeTOBEYECKON KYAbTYPHI;
OOy4aronuiicss oTy4YUuT BOBMOXKHOCTD JIJIs1 (HOPMHUPOBAHUS:
[J MmoTuBaIuu 00pa3oBaTeIbHOM eI TENbHOCTH Ha OCHOBE JIMYHOCTHO OPUEHTUPOBAHHOIO MOAXO0/A;
[J IEHHOCTHBIX OTHOIIEHUH APYT K APYTY, YUUTEII0, aBTOpaM OTKPBITUN U N300pETEHU, pe3ynbraraMm o0ydeHHUs.

MeTanpeamMeTHble pe3yJbTaThl



PeryasituBubie YY/{

OOyuaromuiicss HayuuTCs

[ aHanu3upoBaTh CyLIECTBYIOIINE U IUIAHUPOBATh OynyIine 00pa3oBaTeIbHbIE PE3YIIBTATHI;

[} BBIABUTATh BEPCUU PELICHUS POOJIEMbI, POPMYIUPOBATH TUIIOTE3bI, IPEIBOCXUIIATH KOHEUHBIN PE3YIIbTaT;
[} cTaBUTH 11€b AESITEILHOCTH HA OCHOBE OINPEIEIEHHON MTPOOJIEMBI U CYLIECTBYIOIUX BO3MOKHOCTEH;

[} popmynupoBaTh yueOHbIE 3314 KaK 1IArd JOCTUKEHHUS TTOCTABICHHON LIETU AeSTENbHOCTH;

[} onmpenensiTh HEOOXOAUMBIC JACHCTBHE(s) B COOTBETCTBUU C YUCOHOM U MMO3HABATEILHOM 3aJaueii U COCTABIATh aJIrOPUTM HX
BBITTOJTHEHUS;

OOy4aroUiCs MONTYYUT BO3MOKHOCTh HAYYUTHCS:

[] 060CHOBBIBATH M OCYIIECTBISATH BBIOOp Harboee 3 (HEeKTUBHBIX CIIOCOOOB pelleHusT yueOHBIX U MTO3HABATEIHHBIX 3a71a4;

[} cocTaBnATh TUTaH pemeHus: IpoOIeMbl (BBITIOHEHUS MTPOEKTa, MTPOBEACHHSI HCCIIETOBAHMS ),

[} mIaHrpOBaTh M KOPPEKTUPOBATH CBOIO MHIUBUAYAIBHYIO 00pa30BaTEIbHYIO TPACKTOPHIO.

[} COOTHOCHTB peasibHbIC U IIAHUPYEMbIC PE3YIbTaThl MHANBUIYATBHON 00pa30BaTeIbHOMN JICITEILHOCTH U JCTIaTh BEIBOJIBL,
ITo3znaBaresbHbie Y Y/]

OOy4aromuiicss Hay4IuTCs:

[} BBLIETATH OOIIHIA TTPU3HAK ABYX MM HECKOJIBKUX MTPEIMETOB HIIU SIBJICHUN U OOBSICHITh UX CXOJICTBO;

[] 0OBeIUHATH MPEIMETHI U SBJICHUS B TPYIIIIHI 110 ONPEICIICHHBIM MIPU3HAKaM, CpaBHUBATh, KIACCU(PUITUPOBATh U 0000IIaTh
(baKThI U SIBICHHUS,

[} BBIIETATH SIBJICHUE U3 OOMIETO psija IPYTHUX SIBICHUH;

[] u3marath MOMy4YeHHYIO HH(GOPMAIINIO, HHTEPIIPETUPYS €€ B KOHTEKCTE periacMou 3a1a4uu;



[l OOBSCHATH SIBIEHUS, NPOLECCHI, CBA3M M OTHOIICHMS, BBISBISIEMBIE B XOJE€ IO3HABATEIBHOW U HCCIEAOBATEIBCKOM
JeSATENbHOCTH (NMIPUBOJIUTH OOBSICHEHHE C H3MEHEHHUEM (OpPMBI MpEACTAaBICHUs; OOBACHATH, NETAaTU3Upysd WM 00001as;
OOBSICHATH C 33JTaHHON TOUKH 3pEHU);

OOy4aronuiicss oJy4YUT BOZMOXKHOCTh HAyUUThCA:

[] BBIABIATD U HA3bIBaTh MPUYUHBI COOBITHS, SIBJICHUS, B TOM YHCIIe BO3MOXHbBIE / Hanbosee BEPOSTHbIE MPUYUHBI, BO3MOYKHBIE
MOCJIEJICTBUSA 3aJaHHON MPUYHUHBI, CAMOCTOSATEIBHO OCYIIECTBIISISI IPUUUHHO-CIIE/ICTBEHHbIN aHAIU3;

[} onpenensaTs JIOrHUECKUE CBSI3U MEX]y MpeAMETaMU U/WIIK SIBICHUSIMHU, 0003HaYaTh JAHHBIEC JIOTUYECKUE CBSI3U C TTIOMOUIBIO
3HAKOB B CXEME;

[} ctpouTh MOZIENIb/CXEMY Ha OCHOBE YCIIOBHI 3a/1a4M W/WIH CIIOc00a ee perieHus;

[] cTpouTh CXeMy, aNrOpUTM JEWCTBHs, MCIPABIATh WIM BOCCTaHABIMBaTh HEM3BECTHBIN paHEe aJIrOPUTM Ha OCHOBE
MMEIOIIETocs 3HaHUsI 00 00bEKTe, K KOTOPOMY IPUMEHSIETCSI AJITOPUTM;

[] COOTHOCHTB IOJTyYEHHBIE PE3YIBTATHI IIOMCKA CO CBOEH AEATEIbHOCTBIO.

Kommynukarusubie Y Y/]

OOyyaromuiicss HayYnuTCs:

[ onpenensiTe BO3MOYKHBIE POJIM B COBMECTHOM JI€ATEIbHOCTH; UIPATh ONPEAECICHHYIO POJIb B COBMECTHOM AESATEIbHOCTH;
[ImpuHUMAaTh MO3HMIMI0 COOECENHUKA, MOHMMAas IIO3HMLHI0 JPYroro, pasjinyarb B €ro pedyd: MHEHUE (TOUKYy 3pEHHs),
JI0Ka3aTeIbCTBO (ApryMEHThI), (PaKThl; TUIIOTE3bl, aKCUOMBI, TEOPHH;

[lonpenensaTts CcBOM MACUCTBUA M JEHCTBUS MapTHEpPa, KOTOpPHIE CIOCOOCTBOBAJIM MM TMPEMATCTBOBAIN MPOTYKTUBHOU
KOMMYHUKAIINH;

[JcTpouTh MO3UTHUBHBIE OTHOIICHHS B TIPOIlecce YIeOHON 1 TTO3HABATEIBHON IEATETLHOCTH;



[ JKOpPEKTHO M apTryMEHTUPOBAHHO OTCTAaWBaTh CBOIO TOYKY 3pPEHHUS, B JUCKYCCHU YMETh BBIJIBUTaTh KOHTPapryMEHTHI,
nepedpaszupoBaTh CBOIO MBICIH (BIaJeHNE MEXaHU3MOM IKBUBAJICHTHBIX 3aMEH);

[IKpUTHYECKU OTHOCUTHCA K COOCTBEHHOMY MHEHHIO, C JOCTOMHCTBOM MpPHU3HABATh OLIMOOYHOCTH CBOETO MHEHUS (€CIId OHO
TaKOBO) U KOPPEKTUPOBATb.

OOyuaronuiicss OJy4YUT BOZMOXKHOCTh HAyUUThCH

[Impeasiararh aJIbTEpHATUBHOE PEIICHHE B KOH(MIMKTHON CUTyalluu;

[/BBIIEAATH OOLIYIO TOUKY 3pEHUSI B TUCKYCCHH;

[l moroBapuBarbcst O MpaBUiIax U BOIMpOcax JUisl OOCYX ACHHUS B COOTBETCTBHM C TIOCTABJICHHOM IMepe1 rpynou 3aaauei;
[lopranu3oBbiBaTh yueOHOE B3aMMOCIHCTBUE B rpyIire (ONpeAessaTh O0IIKe 1eNd, pacupeaeisaTh POJId, JOTOBAPUBATHCS JIPYT C
JIPYTOM U T. [1.);

[} ucnonb30BaTh KOMITBIOTEPHBIE TEXHOJIOTHMH (BKJIOYAasi BBHIOOpP aJEKBATHBIX 3ajjau€ WHCTPYMEHTAJIBHBIX MPOTrpaMMHO-
anmnapaTHBIX CPENICTB U CEPBUCOB) MJIsI pelIeHUs HMHPOPMAIMOHHBIX M KOMMYHHKAIMOHHBIX y4EOHBIX 3a]a4, B TOM YHCIIE:
BBIUKCJICHUE, HATMCAHUE TTMCEM, COUMHEHUH, JOKIIaI0B, peeparoB, CO3aHNe MTPE3CHTALUN U Ap.;

[] ucronb3oBaTh HHPOPMAIUIO C YIETOM STUYECKHUX U TPABOBBIX HOPM;

[J cozmaBarh MH(OPMAITMOHHBIC PECYPCHI PA3HOTO TUIIA U JJIS PA3HBIX ayAUTOpHUH, coOI0naTh NHPOPMAIMOHHYIO TUTUEHY H
npaBuiIa HHPOPMAITMOHHOW 0€30MacCHOCTH.

TPEBOBAHMUA K YPOBHIO ITOAT'OTOBKHA BbIITY CKHUKOB

BrinyckHuK HayuuTCs:

[] cobmonarh mpaBuiia 6€30MacHOCTH U OXpaHbI TPy MpH paboTe ¢ y4eOHBIM U JTa00PaTOPHBIM 000PYIOBAaHUEM;



[] moHMMaTh CMBICI OCHOBHBIX (PM3MYECKUX TEPMHUHOB: (pu3nyeckoe Teno, PU3HUECKOE sABJIEHUE, (U3NyYecKas BeIUUYUHA,
€IMHUILIBI U3MEPEHUS;

[} pacnio3HaBaTh MpoOIeMbl, KOTOPbIE MOKHO PEIIUTH MPU MOMOIIH (PU3UUECKUX METOOB; aHAIM3UPOBATh OT/EIbHBIE ATaIlbI
MPOBEJICHUS UCCIEA0BAHUM U MHTEPIPETUPOBATH PE3YJIbTAaThl HAOMIONEHUN U OTBITOB;

[] cTaBUTH OMBITHI MO HCCIAEAOBAHHIO (PU3NYECKUX SIBJICHUN WM (U3MUECKUX CBOWCTB Tes 0€3 HCIOJb30BAHMS MPSMBIX
U3MEpEHUN; Tpu 3TOM (POPMYIUPOBATh MPOOIEMy/3aauy Yy4eOHOro 3KCIEPUMEHTa; COOMpPaTh YCTAHOBKY M3 MPEIIOKEHHOTO
000pyI0BaHUS; TPOBOAUTH OIBIT U (POPMYIUPOBATH BHIBOJIBI.

] moHuMAaTh poJib KCIIEPUMEHTA B MOJYYeHUN HAy4HON MH(POpPMALINH;

[} mpoBOaUTH MpsiMble M3MEpPEHUS (U3MUECKUX BEJIMYMH: BpeMsi, pacCTOSHME, mMacca Teia, o0beM, CWia, TeMmIeparypa,
arMoc(epHOe aBJIE€HUE, BIAKHOCTh BO3/1yXa, HAIPSKEHUE, CUJIAa TOKA; IIPU 3TOM BBIOMPATh ONTUMAJIbHBINA CIIOCOO M3MEPEHMUS
Y UCIIOJIb30BaTh IMPOCTEHUIIINE METOBI OLEHKH IMOIPEIIHOCTEN N3MEPEHUN.

[/ mpoBOOMTH HCCIENOBAaHUE 3aBUCUMOCTEH (PU3MUECKHUX BEIMYMH C MCIOJIB30BAaHUEM MPSMBIX H3MEPEHMH: IMPH 3TOM
KOHCTPYUpPOBaTh YCTaHOBKY, (PMKCHPOBaTh PE3YyJIbTaThl MOTYYECHHOW 3aBUCUMOCTH (DU3MUECKUX BEJIMYMH B BHJE TAOIUI] U
rpauKoB, J1e1aTh BBIBO/BI 10 PE3YyJIbTaTaM MCCIIEI0BaHMS;

[] mpoBOAUTH KOCBEHHbIE M3MEPEHUS (PU3NYECKUX BEJIUYMH: NMPHU BBHINOJIHEHUU H3MEPEHUN cOOMpaTh 3KCIEPUMEHTAIbHYIO
YCTaHOBKY, CJIEAYS MPEITI0KEHHON MHCTPYKLIMH, BBIYUCIISATh 3HAUEHUE BEJIMYMHBI U aHAJIU3UPOBATh ITOJYYEHHBIE PE3YJIbTAThI C
YYETOM 33aIaHHOM TOYHOCTU U3MEPECHUM;

[l aHanM3upoOBaTh CUTYyallMU MPAKTHKO-OPUEHTHUPOBAHHOTO XapaKTepa, Y3HABAaTh B HUX IMPOSBICHUE M3YUYCHHBIX (PU3NUECKUX

SIBIICHUN WJIN SaKOHOMepHOCTeﬁ " IIPUMCHATb UMCIOINUCCA 3HAHWA IJIA UX O6T)$ICHGHI/I$I;



[} MOHMMATh MPUHIIUIIBI ICUCTBUS MAIIWH, TPUOOPOB M TEXHUYECKUX YCTPOUCTB, YCIOBUS MX OC30MACHOTO WCITOJIb30BAHMSI B
MOBCEIHEBHOH KU3HU;

[} MCTIONB30BaTh MPH BBHITOJIHCHHH YYCOHBIX 3a71a4 HAYYHO-TIOMYJISAPHYIO JTUTEPATypy O (PU3NUECKUX SBICHUSAX, CIIPABOYHBIC
MaTepualbl, pecypcbl THTEpHET.

Boinycknuk nonyuum 603mMo0x4cHOCIb HAYYUMbCA:

[ oco3HaBaTh IIEHHOCTh HAYYHBIX MCCIICAOBAHHM, POb (DU3UKH B PACHIUPCHHUH IPEACTABICHUN 00 OKpPYKAIOIEM MHPE U €€
BKJIAJ] B YTYUIIICHUE KaueCTBa KU3HH,

[ mcnonp30BaTh MPUEMBI IIOCTPOCHUS (PU3NYECKUX MOJIEIICH, MMOUCKa U (DOPMYITHPOBKH JTOKA3aTEIIbCTB BBIIBUHYTBHIX THITOTE3
U TCOPETUYECKUX BHIBOJOB HAa OCHOBE SMITUPUYCCKH YCTAHOBICHHBIX (aKTOB;

[} cpaBHMBaTh TOYHOCTH M3MEpEHUsI (HU3NYECKUX BEIUYMH MO BEIMYUHE UX OTHOCUTEIBHOU MOTPEUTHOCTH MPU MPOBEACHUH
IPSIMBIX U3MEPEHUM;

[} caMOCTOATENHHO MPOBOJUTH KOCBEHHBIE U3MEPEHUS U UCCIIEIOBAaHUS (PU3NYECKUX BEJIMYMH C UCTIOJIB30BAHUEM PA3THMUHbIX
Croco00B M3MEpPEeHUs (PU3HUECCKUX BEIMYHMH, BBIOUpATh CPEACTBA MU3MEPEHHUS C YUETOM HEOOXOIMMOW TOYHOCTH H3MEPEHHU,
000CHOBBIBaTh BBIOOP cmocoba H3MEpEeHHs, aJeKBaTHOTO IIOCTABICHHOW 3ajadye, MPOBOAWTH OICHKY JOCTOBEPHOCTH
MOJTYYEHHBIX PE3YJIbTaTOB;

[] BocmpuHUMaTh WHGOpMANMIO (U3UYECKOTO COIEPKaHWS B HAYyYHO-TIOMYJISIPHOW JUTEpaType W CPENCTBaX MaCCOBOM
uH(pOpMAaINK, KPUTUYECKH OIICHUBATHh MONYYCHHYIO WMH(OpMAINIo, aHAIU3UPYsS €€ COACpKaHWe W JaHHble 00 MCTOYHHKE
uHbOopMaI;

[] co3naBaTh COOCTBEHHBIC MMCHMEHHBIC M YCTHBIE COOOIIEHUS O (U3MYECKUX SBICHHUSIX HA OCHOBE HECKOJIBKMX MCTOYHHKOB

nH(OPMAIINH, COMTPOBOXK/IATH BBICTYIUICHUE MTPE3CHTAINEH, YIUTHIBAasE OCOOCHHOCTH ayIUTOPHH CBEPCTHUKOB.



COIAEPKAHUE YYEBHOI'O ITPE/IMETA

Beenenne. @u3uka U NO3HAHUE MUPA

®duznka — (pyHIaMeHTanbHass Hayka o mpupone. Hayunblii Meron nmo3HaHusi. MeToJbl HAaydYHOTO UCCIENOBaHUS (PU3NYECKUX
aBieHnil. MozaenupoBanue Gpusndeckux siBiIeHu u npoueccoB. Hayunsie ¢aktel U runoresbl. uszndyeckuid 3aK0H — rPaHUILIbI
OpUMEHUMOCTH. DU3MYECKHUe TEOPUU M NPUHUUIN COOTBETCTBUS. Dusnueckue BeauuuHbl. [lorpemHOCTh HU3MEpEeHUs
buzndeckux BeaudyuH. Poiab u MecTo ¢u3MKu B (POPMHUPOBAHUM COBPEMEHHOW HAyYHOW KapTUHBI MHUpPa, B MPAKTUUECKOU
NeATeNbHOCTH Jitofieil. Pusuka u Kyaprypal.

Mexannveckue siBJICHUS

I'paHuilbl IPUMEHUMOCTHU KJIACCUYECKOW MexaHukH. IIpocTpaHcTBO M Bpemsa. OTHOCUTEIBHOCTh MEXaHMYECKOTO JIBHXKCHUS.
BaxHeilline KUHEMaTUYECKUE XapaKTEPUCTUKU — TMEPEMEIIEHUE, CKOPOCTh, ycCKopeHHe. OCHOBHbIE MOAENH TEN U
nBUKeHU. BzaumoneiictBue ten. 3akoHbl BecemupHoro tiaroreHus, ['yka, cyxoro TpeHus. MHepuunanbHas cucrema OTcCyerTa.
3akoHbl MexaHukun HproroHa.lIMOynbC MarepualibHOW TOYKM M CHCTEMBL. VI3MEHeHuMe | COXpaHEHHE UMIIYJIbCA.
Hcnonb30BaHre 3aKOHOB MEXaHUKH JIJIs1 OOBSICHEHUS IBMXKEHUS HEOSCHBIX TeNl U JJIsl Pa3BUTHUSI KOCMHUUECKUX HUCCIIETOBaHUM.
MexaHu4decKkasi JHEPTUsi CUCTEMBI TeJI. 3aKOH COXpaHEHUs MEXaHUUeCKOU 3Heprun. PaboTa cuibl.

PaBHOBeCcHE MarepuallbHOM TOYKM M TBEPAOIO Teyd. YCIOBUS paBHOBecus. MomeHT cwiibl. PaBHOBecHE KXUIAKOCTH M rasa.
JIBUKEHHUE KUIKOCTEN U ra3oB.

OCHOBBI MOJIEKYJISIPHO-KUHETHYECKOH TEOPUHU

MonekynspHo-kunernueckass teopusi (MKT) cTpoeHuss BeliecTBa M €€ SKCHEPUMEHTANIbHBIE JOKA3aTeNbCTBA. [EIIoBOE
paBHOBecHe. AOCOJIOTHASI TEMIIEpATypa KaK Mepa CpeAHed KMHETHYECKON SHEPIHH TEIJIOBOrO JABMYKEHHUS YaCTHI] BEIECTBA.

Mopnens wupeanbHOro rasa. JlaBieHue rasza. YpaBHEHHE COCTOSIHMS MJACAJbHOrO ras3a. YpaBHeHHe MeHeneeBa—



Kianeiipona.'a30Bble 3aKOHBI. ArperaTrHble COCTOSHMS BEIIECTBAa. B3auMHbBIE NpeBpalleHus KUAKOCTH M rasa.BiaxkHocTb
Bo3ayxa.Mogenb ctpoenus xunkocteil.[loBepxnoctHoe Hatskenue. Kpucramiueckue u amopdHbie Tena.

OcHOBBI TEPMOIMHAMHUKH

Buyrpennsiss sHeprus. Pabora u Teruonepeaaya kKak crnocoObl M3MEHEHUsI BHYTPEHHEW HSHEPruu. YpaBHEHHE TEIJIOBOrO
Oamanca. IlepBblii 3akoH TepMoauHaMHuKUA. HeoOpaTMMOCTh TEIUIOBBIX mpoueccoB. [IpUHIMNBI IEUCTBHUS TEMIOBBIX
MalInH(mapoBasi TypOUHa, IBUraTeslb BHYyTPEHHErO CropaHusi, peakThuBHbIN nBuraresns). KI1J] TernioBoi MalimHbl.

OCHOBBI DIIEKTPOAUHAMUKHA

DneKkTpuuecKre 3apsibl. 3aKOH COXPaHEHUsI AIEKTPUUECKOro 3apsiaa. diekrpuyeckoe noie. 3akoH Kynona. HanmpsixkeHHOCTD U
NOTEHIMAJ 3JIEKTpocTarndeckoro mnoss. [IpoBOgHMKHM, MOJYNPOBOAHUKH M JUAIEKTPUKH. DIEKTPOEMKOCTh. KoHaeHcatop.
[TocrostHHbI BnekTpuueckuii Tok. Cuna Ttoka. ComnporuBneHue. I[locnegoBarenbHOe M MApajuIeIbHOE COECIUHEHUE
IPOBOAHUKOB. VICTOYHUKM BIIEKTPUYECKOTO TOKAa. DJIEKTPUYECKasl LEMb U €€ COCTaBHble 4acTH. HampaBieHue u JOelcTBUs
ANeKTpruYeckoro Toka. KonebarenbHblil KOHTYp. DJIEKTPOMAarHUTHBIE BOJIHBI. JlMama3oHbl JEKTPOMAarHUTHRIX U3TYyYEHUN U UX
IPaKTUYECKOE MPUMEHEHUE.

DneKTpOMarHuTHbIC KosieOaHus. DIEKTPOABIKYIIAs cuiia. 3akoH OMa Jisl TOJTHOM e . DIEeKTPUYECKUil TOK B IPOBOTHUKAX,
ANEKTPOIUTAX, MOIYIPOBOHUKAX, ra3ax U Bakyyme. CBEpXIPOBOIUMOCTb.

OCHOBBI JIEKTPOAMHAMHUKH (IIPOAOJIKEHHE).

NHpykuust MarHuTHOTO mojid. J[eicTBME MAarHUTHOTO IOJISI HA IPOBOJHUK C TOKOM M JBHXKYIIYIOCS 3apsUKCHHYIO YaCTHILY.
Cuna Awmnepa u cuna JlopeHua. MarnuTHbele cBoiicTBa BemiecTBa. [IOTOK BeKTOpa MarHUTHOM HWHAYKUWU. SBieHUE
ANEKTPOMATHUTHOW MHAYKUUU. 3aKOH 3JEKTPOMArHUTHON MHIAYKIHMHU. DJIEKTpoMarHuTHoe mnose. [lepeMeHHblid TOK. SBieHue

CaMOUHIYKIUHU. UTHAYKTUBHOCTB. DHEPIrus 3J€KTPOMArHuTHOTO TOJIS.



Kone0anusi u BOJIHBI

Mexanudeckue Kojie0aHUSIT W BOJHBIL. AMIUIATYHAA, NEpUOI, dYacTora, (a3a xonebanuid. IlpeBpaiieHus >HEpruud MNpu
kosie0anusix. BeiHyXeHHbIe Kofie0aHus, pe3oHaHc. [lonepeunbie U MponoIbHBIE BOJHBI. JHEprust BoiHbl. HTEepdhepenius u
nudpakiys BOIH. 3BYKOBBIE BOJIHBI.

OnexkrpomarHuTHele koneOanusi. KomeGarenbHbiit KOHTYp. CBOOOAHBIC JJIEKTPOMArHUTHBIC KojieOaHus. BbIHYXIeHHBIE
AJIEKTPOMAarHuTHbIe KojieOanusa. Peszonanc. Ilepemennbiii Tok. KoHneHcarop W Karymika B 1€ MEPEMEHHOTO TOKa.
[IpousBoacTBO, TMepenada W MOTPEOJSIGHHE DIICKTPUUECKOM HSHEpPruu. OJeMeHTapHas Teopus TpaHcdopmaropa.
DNEeKTpOMAarHuTHOE Tosie. BuxpeBoe 3eKTpuyecKoe Mnojie. DNeKTPOMArHUTHbIE BOIHBI. CBOMCTBA 3JIEKTPOMArHUTHBIX BOJIH.
Jlnana3oHbl AIEKTPOMATHUTHBIX M3JIYYEHUH U UX TIpaKTUUeCKoe mpuMeHeHue. [I[puHIUIbI paluoCBsI3U U TeJICBUICHUS.
Onrtuka

I'eomeTpuueckas ontuka. [IpsMoauHeHOE pacIpOCTpaHEHUE CBETA B OHOPOIHOM cpefie. 3aKOHbI OTPAXKEHUS U MPETOMIICHUS
csera. [lomHoe BHyTpeHHee oTpakenue. Onrudeckue npudopsl. BomHoBwie cBoiicTBa cBeTa. CkopocTh cBeta. MHTepdepenus
ceera. KorepentHocts. J[ludpakums cBera. Ilomspusamus cBera. [ucmepcuss cBera. IlpakTudyeckoe mpUMEHEHHE
AIEKTPOMATHUTHBIX U3ITYYEHUN.

JIeMEeHTbI TEOPHH OTHOCUTEJIbHOCTH

NHBapuaHTHOCTh MOJY/S CKOPOCTH CBeTa B BakyyMe. lIpuHIMn oTHocutenbHOCTH OJifHIITEHA. CBSA3b MAacChl U SHEPIUU
CcBOOOMHOMN YacTHIIbl. DHEPTHsl MOKOs. CBA3b MACChI C SHEPTHEH.

KBanroBas ¢pusuka

['umote3a Ilnanka o xBanTax. @otodddexr. YpaBHenue DitHmreiHa 1 hoTtodrddexra. Dotonsl. ['mnoresa ne bpoiins o

BOJIHOBBIX CBOHMCTBax dacTuil. KopryckynsipHo-BogHOBOW ayanu3M. CoOOTHOIICHHWE HeompeaeaeHHocTn [ eizendepra.



[Inanerapnas Mmonens crpoenus aroma. OneiTel Peseppopaa. KBantoBeie noctynarsl bopa. Mcnyckanue u normounieHue cBera
aToMOM. Jlazepsl.

CocraB u cTpoeHue aToMHOro sifpa. SAnepHsie cuibl. JleeKT Macchl U YHEPTUs CBS3U aTOMHBIX siAep. Buabl pagnoakTuBHBIX
IIPEBPALIEHU aTOMHBIX SIIEP.

3aKOH paJuMoaKkTUBHOrO pacnazga. SlnepHeie peakuuu. LlenHas peakuusi AeleHUs SAEp. U SHEPrUsl CBA3UM HYKJIOHOB B SIJpE.
SAnepnas sHepreTuka. [I[puMeHeHue AIepHON SHEPreTUKU. BiausHME MOHM3UPYIOLIEH paJhallii Ha KMBbIE OpraHu3Msbl. [[o3a
U3JIyYEHUS, 3aKOH PAJMOAKTUBHOIO paclajia U €ro CTaTUCTUYECKUIN XapaKTep. DJIeMEHTapHble YacTUlbl. DyHIaMEHTAIbHbBIE
B3aUMOJIENCTBUS.

Crtpoenue BcesieHHOM

CoBpeMeHHBIE MPEACTABICHHUS O MPOUCXOXKIECHUH U 3Bomonnu ConHua u 3Be3n. CTpoeHue coiiHeuHo# cucteMbl. Cucrema
«3emns — Jlyna». O6mme cBenenuss o ConHie (BUI B TEJIECKOI, BpallleHHWE, pPa3MeEpbl, Macca, CBETUMOCTb, TeMIIEpaTypa
COJIHIA U COCTOSIHUE BEIIECTBA B HEM, XMMHYECKHM cocTaB). VICTOUHHMKM SHEpPruM U BHYTpeHHee cTpoeHue CoiHIa.
Krnaccuduxamus 38e31. 3Be3/bl 1 UCTOUHUKHU HX dHepruu. Ousndeckas npupona 3sesn. Hamia [Nanaktuka (cocraB, cTpoeHHE,
InBUKeHUE 3Be3] B ['anakTuke u ee BpauieHue). [IporcxoxkaeHne 1 3BOJIIOIMS FaJIlaKTHK U 3Be31. [IpencTaBienue o cTpoeHuu u

sBOJIIOIINA BeeneHHon.



TEMATUYECKOE INIAHUPOBAHUE C OIIPEJEJIEHAEM OCHOBHBIX BUJIOB YUYEBHOM JEATEJILHOCTH

Temarnueckoe
HJIaHI/IpOBaHI/Ie

Coneprkanue 1o Temam

OcHOBHBIE BUbBI ACATCIIbHOCTH YHalllUXCA

10 knacc (68u, 2 u 6 neoenio)

Beenenne. ®u3nka v €CTECTBEHHO - HAYYHBIM METOJ IO3HAHUS IIPUPOJIBI.

®dusuka u
€CTECTBEHHO -
HAay4YHBII
METOJ
MTO3HAHUSA
MIPUPOBI

®dusuka -
¢yHIamMeHTalbHasg Hayka o
npupone. Hayuneiii  meron
TTO3HAHUSL.

Meroasl UcClIeIOBaHUS
(buznyeckux SIBIICHU.
MonenupoBanne (PpU3NUECKUX
SABJICHU u MPOIIECCOB.
Hayunbie (dakTbl U TUMOTE3HI.
dusznyeckue 3aKOHBI 51
FPaHUIBl UX TNPUMEHHUMOCTH.
dusznyeckue TEOpUH u
MPUHLATI COOTBETCTBHS.
dusnueckue BEJINYMHBI.
[Torpemuoctu W3MEPEHUI
¢buznueckux BeanuuH. Ponb u
MECTO (IN7IZ0 N’ B
(hOopMHUPOBAHUU COBPEMEHHOM
HAayyHOU KapTUHBI MHUpA, B
MPAKTUYECKON AESITEIIbHOCTH
Jronen

OOBsACHATH Ha MpUMEPAX pPOJIb U MECTO (U3UKU B (POPMHPOBAHUU COBPEMEHHOUN HaydHOU
KapTUHbl MHpa, B PpaA3BUTUHU COBPEMEHHOW TEXHMKHM U TEXHOJOTUMH, B TPAKTUYECKOU
JeATSIILHOCTH JTIOJICH;

JEMOHCTPUPOBaTh Ha IMpPHUMEpPaxX B3aUMOCBI3b MEXIy (PU3UMKOW U APYrUMH €CTECTBEHHBIMU
HayKamu;

BOCIIPOM3BOAUTH CXEMY HAyYHOTO TIO3HAHMSI, IPUBOAUTH MPUMEPHI €€ HCIOIb30BaAHUS

JlaBaTh ompenesieHne MOHSATHI M pacro3HaBaTh WUX: MOJENb, HayyHas THIOTe3a, (u3nyeckas
BeJIMYMHA, (pu3nueckoe sBICHUE, HAydHBIH (akT, (u3nyeckuil 3akoH, (pu3Myeckas Teopus,
MIPUHIIUI COOTBETCTBHUSL.

O60CcHOBBIBaTh HEOOXOUMOCTh HUCIIOJIb30BAHUS MOJIeNel il OMMCaHus (PU3NUECKUX SBICHUM
u npoueccos. [TpuBouTh NprMepbI

KOHKPETHBIX SIBIICHUH, TPOLIECCOB ¥ MOJIENIEH ISl UX OIMCAHUS.

[TpuBonuTh IpUMeEpHI pu3nyeckux BeaudrH. POpMyIHPOBATh PU3MUECKUE 3aKOHBI. YKa3bIBATh
I'PaHUIbl IPUMEHUMOCTH (U3NYECKUX 3aKOHOB.

[IpuBOMTH MpHMEPHI MCIOJB30BaHUA (U3NYECKUX 3HAHUN B
HCKYCCTBE, MY3bIKE, CIIOpTE.

Oco3HaBaTh LEHHOCTh HAyYHOTO MO3HAaHHUS MUpA JUIsl YEJIOBEYECTBA B LIEJIOM U JUIl KaKJOIro
YeJIOBEeKa B OTAEIbHOCTH, BA)KHOCTb OBJIAJICHUS] METOZOM Hay4HOI'O MO3HAHUS Ul TOCTUKEHUS
ycrexa B J1I000M BUJE MPAKTUYECKOW JeATenbHOCTH. [OTOBUTH Mpe3eHTalui U COOOIEHHs 110
U3y4YEeHHBIM TeMaM

ACKOPATHBHO -IIPUKIIaTHOM

Mexanuka.

Kunemarunka

MexaHnnueckoe ABHKEHUE.
Cucremsl oTcuéra.
CkansipHble U BEKTOpHbIE
¢u3nyecKkre BeTUYUHBI.
MarepuanbHas TOYKa.
IToctynarensHO€E IBUKEHUE.
Tpaekropus, yTs,
repeMelIeHue, KOOPAMHATa,

I[aBaTL OIIPCACIICHUC MOHATHH: MEXaHHUYECKOE ABWIKCHUC, IIOCTYIIATCIBHOC JBUXCHUC,
pPaBHOMCPHOC ABUKCHUC, HCPABHOMEPHOC ABUKCHUC, PABHOYCKOPCHHOC IABUXKXCHUC, IABUKCHUC
10 OKPY’KHOCTH C MOCTOSTHHOM CKOpPOCTbIO, CUCTCMA OTC‘IéTa, MaTcpHraJibHasd TOUKa, TPACKTOPUA,
IyThb, MNEPEMCHICHHUEC, KOOpAHWHATA, MOMCHT BpPCMCHU, IIPOMCEIKYTOK BPEMCHH, CKOPOCTH
pPaBHOMCPHOTO  IBUKCHUA, CPEIHAA CKOPOCTD, MIHOBCHHasA CKOpPOCTb, YCKOpPCHHC,
HOECHTPOCTPEMUTCIIBHOC YCKOPCHUC.

Pacno3naBate B KOHKPCTHBIX CUTYalUAX, Ha6J'IIOJIaTL SABJICHUA: MCXaHHUYCCKOC IIBHIKXCHHC,
IMNOCTYTIATCIIBHOC JABHIKCHHC, PaBHOMCPHOC JABHKCHHC, HCPAaBHOMCPHOC JABHIKCHHC,




MOMEHT BpEMEHH,
IIPOMEXYTOK BPEMEHHU.

3aKOH OTHOCHUTEIBHOCTH
JBUKECHUSL.

PaBHOMEpHOE ITPSAMOJIMHEHHOE
neukenue. CKopocTh
PaBHOMEPHOTO
MPSIMOJIMHENHOTO JIBUYKEHHUSI.
YpaBHEHHE paBHOMEPHOTO
nBuxkeHus. ['paduxu
PaBHOMEPHOTO JIBUKECHHUS.
HepaBHoMepHOE nBUKEHHE.
CpenHsisi CKOPOCTb.
MrHoBeHHas CKOPOCTb.
VYckopenne. PaBHOyckopeHHOE
JIBUKEHUE.

VYpaBHEeHHE paBHOYCKOPEHHOTO
nsuxkenus. ['paduxu paBHo-
YCKOPEHHOT'O JIBUKEHUSI.
JIBM>KEHUE TIO OKPYKHOCTH C
MOCTOSSHHOM MO MO/TYITIO
CKOPOCTBIO.
[lenTpocTpemMuTenbHOE
YCKOPEHHUE.

JlaGopaTopHbie pabOTHI:
1. 3yuenune nBUKEHUS Tema
10 OKPY>KHOCTH

PaBHOYCKOPEHHOE JIBU>KEHUE, JBUKEHHUE IO OKPYKHOCTHU C IIOCTOSTHHON CKOPOCTBIO.
BocrnpousBoauts  sABIICHUS: MEXaHHYEeCKOE€  JIBHMIKCHHE, paBHOMEPHOE  JBHXKCHUE,
HEPAaBHOMEPHOE JBUKECHHUE, PABHOYCKOPEHHOE JIBUKEHHE, JBHKEHUE 10 OKPYKHOCTU C
MOCTOSIHHOM CKOPOCTBIO JUIsl KOHKPETHBIX TE.

3anaBarb CUCTEMY OTCUETA ISl ONUCAHMS JIBUKCHHSI KOHKPETHOTO Tea.

Pacno3naBate cuTyaluu, B KOTOPBIX TEJIO MOXKHO CUMTATh MATEPUATIbHOU TOUKOM.

OrnuchiBaTh TPACKTOPUM JBUIXKEHUS TEJ, BOCIPOU3BOJUTH JBM)XCHHUE U TMPUBOJUTH IPUMEPHI
TE€JI, IMEIOIIMX 3aIaHHYIO TPACKTOPHUIO JBUKEHHUS.

OrnpenensiTh B KOHKPETHBIX CHUTYallUSX 3HAYCHHS CKAIAPHBIX (U3MYECKUX BEJIMYMH: MOMEHTA
BPEMEHU, MTPOMEXKYTKA BPEMEHU, KOOPAUHATHI, TyTH, CPETHEN CKOPOCTH.

Haxonuts MOAyITb ¥ IPOEKIIMK BEKTOPHBIX BEJTUYHH.

OrnpenensiTh B KOHKPETHBIX CUTYAIUSX HAMIPaBICHUE

M TPOEKIMH BEKTOPHBIX (DU3UYECKUX BEITUUYUH: TEPEMEIIEHUS, CKOPOCTH PABHOMEPHOTO
JIBU>KEHU I, MTHOBEHHON CKOPOCTH, YCKOPEHHUS, IEHTPOCTPEMUTEIBHOTO yCKOopeHus. [I[pumeHsTsb
3HaHUS O JIEUCTBUSX C BEKTOpPaMHU, IMOJYYEHHBIE HA YPOKAX Tr€OMETPHUH. 3alIUChIBATh YPABHEHUS
PaBHOMEPHOTO W PABHOYCKOPEHHOIO MEXaHUYECKOTO JBMKEHUA. (COCTaBIIATh ypaBHEHUS
PaBHOMEPHOTO U PaBHOYCKOPEHHOIO MPSIMOJIMHEWHOTO JBUKEHHS B KOHKPETHBIX CUTYalHSX.
OnpenensiTe MO ypaBHEHHUSIM IapaMeTpbl IBMKEHUS. [IpUMEHSTh 3HAHUS O MOCTPOCHHUHM H
YTEHUU TPaPUKOB 3aBUCHUMOCTH MEXKIy BEIWYMHAMH, TIOJIYUCHHBIC Ha YypOKax aJreOpsl.
Crpouth rpaduKk 3aBUCUMOCTH KOOPIWHATHI MarepuajbHONW TOYKH OT BPEMEHH JBHKCHUSI.
Onpenensate mo rpaduKy 3aBUCUMOCTH KOOPIAMHATHI OT BPEMEHH XapaKTep MeEXaHHU4eCKOTO
JIB>KCHUS, HAYaJIbHYIO KOOPAMHATY, KOOPJMHATY B YKa3aHHbII MOMEHT BPEMEHHU, U3MEHECHHE
KOOpAWHATHI 32 HEKOTOPBIM MPOMEKYTOK BPEMEHH, MPOEKIIMI0 CKOPOCTH (UIsi PaBHOMEPHOTO
MPSIMOJIMHEHOTO JIBUKCHUS ).

Onpenensate 1Mo rpaduKy 3aBUCUMOCTH TIPOCKIIMM CKOPOCTH OT BPEMEHH XapakTep
MEXaHNYECKOTO JBHIKCHUS, HaYaJIbHOM CKOPOCTH, IPOEKIMIO YCKOPEHHUS, HU3MEHEHUE
koopauHatel. OmpenensTe Mo TpaguKy 3aBHCHMOCTH TPOCKIMH YCKOPEHHS OT BPEMEHHU
XapakTep MEXaHMYECKOTO JBHKEHHUS, HM3MEHEHUE MPOCKIUH CKOPOCTH 3a OMNpeIeTEHHbIN
MIPOMEXKYTOK BPEMEHH.

JlaBaTh ompeneneHre MOHATHI: aOCOMIOTHO TBEPIOE TEJIO, MOCTYNATEIbHOE W BpallarelibHOe
JIBIDKEHUS a0COJIFOTHO — TBEPIOTO Tena. Pacno3HaBaTh B KOHKPETHBIX  CHUTYalMsX,
BOCIIPOM3BOANTh W HAOIIONATh TOCTYNATEIIBHOE W BpAIATEIbHOE IBMIKEHUS TBEPIOTO Tea.
[IpuMeHsITh MOJIEh a0COIOTHO TBEPAOTO Teja IUTSL OTIIMCAHUSA IBYDKEHUS Tel. BBIYMCIATH
3HaYeHHE YITIOBOW M JIMHEWHOW CKOpPOCTEH, YacTOThl M TMepHoAa OOpalleHuss B KOHKPETHBIX
cutyauusax. Pasznuyare myTh U NepeMelieHue, MrTHOBEHHYI0 U CPEIHIO CKOpOoCTU. M3mepsaTs
3HAUCHUSl MEPEMELICHUs, NIyTH, KOOPAMHAThl, BPEMEHM JBHUKECHHS, MTHOBEHHOM CKOPOCTH,
CpeIHel CKOpPOCTH, YCKOPEHHsS, BPEMEHM [BIDKeHHs. Paborarb B mape MNpH BBIMOJTHEHUU
71a00paTopHBIX paboT M MpakTUUYEeCKUX 3afaHuil. [IpUMEHATh MOJENU «MaTepualibHas TOYKay,




«PaBHOMEPHOE NPSIMOJIMHEWHOE IBM)KEHUE», «PABHOYCKOPEHHOE [BHKEHHME» AJIS OINMCAHUS
JIBM)KEHUSI PEANIbHBIX TEJI U 00bEKTOB, H3y4aeMBIX B Kypce OMOJIOTHH

3aKOHEBI
JIMHAMUKHA
Hrrorona

SBnenne nnepuun. Macca u
cuna. Mnepunansubie
CUCTEMBI OTCUETA.
B3anmogeiictBue Ten.
Cnoxenue cui. [lepBsiid,
BTOPOM U TPETHUM 3aKOHBI
HerotoHa.

JlaBarb onpeneneHue MOHIATUNA: UHEPLUS, HHEPTHOCTh, Macca, CUjla, PaBHOJACHCTBYIOIIAs CUJIa,
MHepLMaabHas cucteMa orcuéra. Pacnos3HaBarh, HaOmonarh siBjieHME HHepLuu. [IpuBoauTh
IPUMEPBI €ro MpPOSIBICHUS B KOHKPETHBIX cUTyalusx. OOBbSCHAThP MEXaHWYECKUE SIBJICHUS B
MHEPLUAIbHBIX CUCTEMAX OTCYETA. BBIIECIATh NEUCTBUS TEl APYr Ha Apyra U XapakTepHU30BaTh
ux cunamu. IIpumeHsATs 3HAHMS O JAEUCTBUAX HAJ BEKTOPAMH, IIOJIyYEHHBIE Ha YpOKax
reoMeTpun. OnpenenaTb paBHOICHCTBYIOIIYIO CUITy ABYX cuil. DopMynupoBaTh NEPBbIi, BTOPOH
Y TpeTui 3akoHbl HpI0TOHA, YCIOBUSA MX IPUMEHUMOCTH. [IpuMEHATh EpBBI, BTOPOW U TPETUH
3aKkOHbI HpIOTOHA IpU  pelIeHUH paCYETHBIX 3a]1a4.

PopMyIMpOBATh NMPUHLKI OTHOCUTENIBHOCTH ['anmmes

Cuiel B
MEXAHUKE

3aKOH BCEMUPHOTO TATOTEHHUSL.
I'paBuUTaIIOHHAS TTOCTOSTHHASL.

Cuna tspxect. Bec u
HEBECOMOCTb.

Cuutel ynpyroctu. 3akoH ['yka.

Cuutel TpeHus.

JlaGopaTopHbie pabOTHI:

2. U3mepeHue xKECTKOCTH
MPYKUHBI.

3. N3mepenue xkoddduimenta
TPEHUS CKOJIbKEHUSI.

[Iepeuncnary BuUABI B3aMMOACWCTBUSA TEI M BUIBI CWJI B MeXaHUKe. [laBaTb ompeneneHue
MOHATHUI: CUJIA TSKECTH, CHJIA YIIPYTOCTH, CUJla TPEHUs, BEC, HEBECOMOCTb.

@opMyIMpPOBAaTh 3aKOH BCEMHPHOIO TATOTEHUS M YCIOBHS €ro nmpumeHumMoctd. Haxomute B
JOTIONHUTENbHON nuTeparype u WnrtepHere mHpopmanuio o0 oTkpeiTud HpIOTOHOM 3akoHa
BCEMUPHOIO TArOTeHUA. [I[pUMEHSTh 3aKOH BCEMHPHOIO TATOTEHUS NPU PEIIEHUM KOHKPETHBIX
3a1a4.  PaccuuTeiBaTh CHIy TSKECTM B KOHKPETHBIX CHUTyalusX. BbIUMCIATE BeC Ten B
KOHKPETHBIX CUTYallHsX.

Ha3piBaTh CXOACTBO M pa3iauuMs Beca W CWIbl TSDKECTH. Pacros3HaBaTh M BOCIPOU3BOAUTH
COCTOSIHME TeJ, IpPU KOTOPbIX BEC Tejla paBeH CHJIE TSXKECTH, OONbIIE WM MEHbIIe e€.
OnuceiBaTe M BOCIPOM3BOIUTH COCTOSHHE HEBECOMOCTH Tejla. [OTOBUTH NpE3CHTALMHA U
COOOLIEHHs O MOBEJEHHWU TEJI B YCIOBMAX HEBECOMOCTH, O MOJETAX 4YeJIOBEKA B KOCMOC, O
JOCTHIKEHUSAX HAlICH CTpaHbl B IOATOTOBKE KOCMOHABTOB K ITOJIETAM B YCJIIOBHSIX HEBECOMOCTH.
Pacnio3naBatb, BOCHpPOM3BOAWTH M HAOMIOAATh pa3iMyHble BHABl JeGOpMalMM  Tell.
@opmynupoBars 3akoH ['yka, I'paHUIBl €r0 NPUMEHUMOCTH. BBIUMCIATE M U3MEPATH CUILY
YIPYTOCTH, KECTKOCTh MPYKUHBI. Pacrio3HaBarh, BOCIPOU3BOUTH, HAOIIONATh SIBICHHS CYyXOTrO
TPEHHUSI IIOKOS, CKOJIBKEHMS, KaycHMsl, SIBICHHUE CONPOTHUBIECHUS IPHU [BWKEHUM Tela B
KHUIKOCTU WM raze. M3mepsaTs u n3o0paxars rpadMuecku CUIIbI TPEHUS MOKOS, CKOJIbKEHMS,
KaueHMsl, ’KUJKOTO TPEHUSI B KOHKPETHBIX cUTyauusx. Vcnonap3oBarh GopMyiTy Uil BBIUMCIEHUS
CHJIBI TPEHUS CKOJIBKEHUS IIPU PEILICHUU 3a7ad.

W3mepsaTh cuily TSKECTH, CUILy YIPYTOCTH, BEC T€Ja, CUILy TPEHHUS, YIIUHEHUE NIPYKUHBI
Omnpenensts ¢ MOMOIIBIO KOCBEHHBIX M3MEPEHUH KECTKOCTh MPYXKUHBI, KOAGOUIMEHT TPEHUS
CKOJIb)KEHUS.

PaboTarh B mape npu BHIIOJIHEHUH NPAKTUYECKHUX 3a/1aHUI.

Haxogute B pononHuTenbHOM auteparype M MHTepHere HMH(MOpManMIO O BKJIAZE pPa3HBIX
y4EHBIX B pa3BUTHE MEXaHUKU. [OTOBUTH MPE3EHTALIMH U COOOIICHHUS 110 U3YYE€HHBIM TEMaM.

3akoH
COXpaHEeHUs

Nmnynsc Tena. Ummynbsce
CWJIbL. 3aKOH COXpaHEHUs

I[aBaTL ONPCACIICHUC TOHSTHM: HUMITYJIBC MaTepHaanoﬁ TOYKH, HUMITYJIBC CHJIbI, HMITYJIBC
CHUCTCMBI TCJI, 3AMKHYTAd CUCTEMaA TCJI, PCAKTUBHOC JIBUKCHUC.




HUMITYJIbCA HMITYJIbCA TEIa. Pacnio3naBath, BOCHpPOM3BOAUTH, HAOMIONATH YOPYTHME U HEYNPYrue CTOJKHOBEHHUS Tell,
PeaxktuBHOC NBUXKEHUE pPEaKTUBHOE JBUKEHUE.
HaxoauTh B KOHKpPETHOHN CHUTyalluu 3HAYEHUs HMITYJIbCAa MAaT€pUaIbHOM TOUYKHM U UMITYJIbCa
cuibl. DOpMYTUPOBATH 3aKOH COXPAaHEHUSI UMITY/IbCA, TPAHUIIBI €70 TPUMEHUMOCTH.
CocraBisaTh ypaBHEHUS, ONMKUCHIBAIOIINE 3aKOH COXpaHEHUsI UMITY/IbCA B KOHKPETHOW CHUTYyaIlUH.
HaxoauTs, ucnosnb3yst COCTaBICHHOE YpaBHEHUE, HEU3BECTHHIC BETMYHHBI.
Co3naBarh cHUTyalluM B KOTOPBIX MPOSIBISETCS 3aKOH COXpaHEHUs uMIyibca. Haxoauth B
JIOTIOJIHUTEIBHOM JuTeparype u MIHTepHeTe nHpopMalnio 1o 3a1aHHON TeME.
lotoBUTH TIpe3eHTAIMK U COOOIIEHUS TIO HW3YYCHHBIM TeMaM. [OTOBUTH MpEe3eHTAlud |
coOOIIeHNs O TOJIETaxX 4YelloBeKa B KOCMOC, O JIOCTHIKEHHUSAX Halled CTpaHbl B OCBOCHUH
KOCMHUYECKOTO MpOCTpaHcTBa. PaboTaTh B mape WM TpyIIe NP BBIMOIHEHUH MPAKTUUYECKUX
3aJaHuN
3akoH Pa6oTa cuianl. MOITHOCTS. JaBath ompeneneHue TMOHATUM: paboTa CUJIbI, MOIIHOCTh, KHHETHYECKas DJHEPrus,
COXpaHEeHUS Kunerndeckas sneprusi. MOTEHIIMAbHAS DHEPrus, TIIOJHAs MEXaHWYeCKas »dHEPrus, W30JUPOBAHHAS CHCTEMA,
MexaHndecko | Pabora cuibl TshKecTH. KOHCEpBaTUBHAs CHJIa. BBIUUCIATE B KOHKPETHOW CHUTYyallUW 3HAYEHUsS (PU3NYECKUX BEITUYHH:
SHEPTHH [ToTennmansHas sHEprus Tena | paboThl CWIIBI, pabOThl CHJIBI TSDKECTH, pPaOOThI CHJIBI YIPYTrOCTH, padOTHI CHIIBI TPEHHS,
B TPaBUTAIIMOHHOM TIOJIE. MOIITHOCTH, KWHETUYECKOW OJHEPruu, W3MEHCHHMS KHHETHYECKOW DHEpPruH, MOTCHIHAIbHON
PaboTa cunbl ynipyrocTu. SHEPTHH TEJl B TPABUTAIMOHHOM II0JI€, MOTCHIIHAIBHOW SHEPTHH YIPYro JaehopMHUPOBAHHOTO
[TorenimanpHas 3HEPrust Tea, TOJHOM MexaHudeckoil 3Hepruu. COCTaBIATh ypaBHEHUS, CBS3bIBAIONIE PabOTy CHIIBI,
yrpyro aehopMHPOBAHHOTO JIEWCTBYIONIEH Ha TEJO B KOHKPETHOW CUTYyallMW, ¢ U3MEHEHUEM KHMHETHYECKOW SHEPruu Tela.
Tena. Haxonuts, uCnosnp3ys COCTaBIEHHOE YPABHEHUE, HEU3BECTHBIE BEITMUNHBI.
3aKkoH COXpaHEHUsI @opMyIHpOBaTh 3aKOH COXPAHEHHUsI MOJHOW MEXaHWYECKOW SHEPTrUM, HA3blBaTh T'PAHUIIBI €T0
MEXaHUYECKOU SHEPIUM. IIPUMEHNUMOCTH.
CocraBisaTh ypaBHEHHMsI, ONKCHIBAIOIINE 3aKOH COXPAaHEHHMs MOJIHOM MEXaHMUYECKOW SHEPIuH, B
JlaboparopHbie pabOTHI: KOHKpPETHOM cuTyanuu. HaxoauTh, HUCHONB3ysl COCTABICEHHOE YpPAaBHEHHE, HEU3BECTHBIC
4. N3y4yeHue 3akoHa BEJIMYMHBI.
COXpaHEHUs1 MEXaHUYECKOU Co3naBarh cHUTyallMM, B KOTOPBIX MPOSBISAETCS 3aKOH COXPAaHEHMs IOJHOM MEXaHWYECKOU
SHEPrUH. SHEpPTruM. BBINOMHATE 3KCIEPUMEHTAIBHYIO IPOBEPKY 3aKOHA COXPAHEHUS MEXaHWYECKOUN
SHepruu. BBHINONHATH KOCBEHHbIE U3MEPEHHUs UMITYIbCA TeJla, MEXaHUUYECKOW PHEpruu Teia,
KonrposnbsHsie paboThI: paboThl cuibl TpeHusa. PaboTtars B mape, Tpymie NpU BBHIMOJIHEHUU MPAKTUYECKUX 3aJaHUU.
1. Mexanuka Haxonuts B jononuutenbHo# nuteparype u MuTepHere nHGOpMAIHIO 0 3aJaHHOU TEME.
[IpuMeHSTh 3aKOHBI COXpaHEHUsI UMITYJIbCA U MEXaHUYECKOM SHEPTUM IS OMUCAHUS JABHKCHUS
peagbHbIX TEI
Craruka PaBHOBecue MarepuanbHOM JaBaTe omnpeneneHue TMOHATHUM: pPABHOBECHE, YCTOWYMBOE pAaHOBECHE, HE YCTOMYMBOE

TOYKHU U TBEPIOTO Tea. Buasl
paBHOBECHS. YCIOBUS
paBHOBECHS.

MoMEHT CHIIBL.

paHOBECHC, 6e3pa3quHoe PaBHOBECUEL,IJICUO CHUIIBI,MOMCHT CHJIbI. Haxomute B KOHKpCTHOﬁ
CUTyallul 3Ha4YCHUA TIIJICHa CHIIbIL. MoMeHTa CHJIBL. Hepe‘II/ICHHTL YCJIIOBUA pPAaBHOBECHUS
MaTepHaHLHOﬁ TOYKH W TBEPAOIO TCJ'Ia.COCTaBJ'I}ITBypaBHeHI/IH,OHI/ICLIBaIOH_II/Ie YCJIOBUsA
PAaBHOBCCHUSA, B KOHKPCTHBLIX CHUTYyallHUAX. OHpeI[eJ'ISITB, HCIIOJIB3YSl COCTABJICHHOC YPABHCHUC,




JlaboparopHas padora:
5. U3yuenue paBHOBecus
TeJa Mo ICVCTBUEM
HECKOJIbKUX CHJL.

HEU3BCCTHBIC BCJII/I‘II/IHBI.PaCHO?:HaBaTB, BOCIIPOU3BOJUTE H Ha6JHOZ[aTb Pas3jiniHbIC BHJLL
PaBHOBECUA TCII. H?)MCPSITB CHly C MOMOLIBIO MPYKWUHHOT'O AWMHAMOMETpPaA, U3MCPATHII JICHO
cwibl. Paborare B mape, rpynmne Mpu BBIMOJIHEHWH TPAKTUYCCKUX 3amaHuil. HaxoauTes
JOTIONTHUTENBHON nuTepatype W MHTepHeTe WHPOPMALUIO O 3HAYEHUH CTATHKA B
CTPOHTEIBCTBE, TEXHUKE, OBITY,00bsCHEHHE (POPMBI U Pa3MEPOB 0OBEKTOB MPUPOIbL. [0TOBUTH
Npe3eHTallM W COOOHICHHA MO 3aJaHHbIM TemaMm. PaboTate B mape NpH BBHIIOJIHEHUH
1a60paTOpHOIl padOTHI.

OcHoBBI Hasnenue. 3axon [Tackans. OnuceiBaTh MEXaHWYECKYI0 KapTUHY wMupa. llepeuncisith OOBEKTHI, MOJENH, SIBICHUS,
ruipoMexaHuku | PaBHoBecue )KUIKOCTH U ra3a. | GU3NYECKUE BEIMYMHBI, 3aKOHBI, Hay4dHbIE (DAaKThl, CPEICTBA ONMMUCAHMS, pPAacCMaTpUBAEMbIE B
3axoH Apxumena. [InaBanue KJIacCMUecKoil MexaHuke. @OpMyIupoBaTh NPSAMYI0 U 00paTHYIO 3a7a4ll MEXaHUKH. YKa3blBaTh
TeN. IPaHULIbI TPUMEHUMOCTH MOJEJNEll M 3aKOHOB KilacCMueckoil MexaHuku. HaspBaTh mpumepbl
MCIOJIb30BaHMs MOJIeNIel M 3aKOHOB MEXAHUKH JUISl ONIMCAHUS ABM)KEHUS] PeaJIbHBIX Tell
MonexynspHas Gpu3NKa U TEPMOJAUHAMUKA.
OcHOBBI MounekynsipHo - kKuHeTndeckas | J[aBare ompeneneHue IOHATHWA: TEIUIOBBIE SBIECHUS, MAKPOCKOIIMYECKHE TeJa, TEIIOBOE
Mouekyisipao- | Teopust (MKT) ctpoenus JIBUKEHHE, OpOyHOBCKO€ JBMXeHHe, u(Qy3us, OTHOCHTENIbHAs MOJEKylIsIpHas Macca,
KMHETUYECKON | BemiecTna u eé KOJIMYECTBO BEILIECTBA, MOJSpHAs Macca, MOJEKyJa, mMacca MOJIEKYIbl, CKOPOCTh JBH)KEHUS
teopun (MKT) | skciepuMeHTanbHbIE MOJIEKY/IbI, CpENHSAs KHHETHYeCKass DSHEprus MOJIEKYIbl, CHJbl B3aUMOIECHCTBHS MOJIEKYI,

JI0Ka3arenbcTBa. bpoyHOBCKOE
JBUYKEHUE.

Temneparypa u TeIIOBOE
paBHoBecue. [kansl Llenbcus
u KenbBunHa. AGcomtoTHast
TeMIlepaTypa Kak Mepa
cpenHei

KMHETUYECKOU SHEPI U
TEIJIOBOTO JIBUYKEHHUS YaCTHUIL
BEIllECTBA

Cuibl B3aMMOJEHCTBUSA
MOJIEKYJ B pa3HbIX
arperaTHbIX COCTOSIHUSIX
BellecTBa. Mozenb
«uaeanbHbIN ra3». /laBnenue
raza. CBsi3b MEX]y 1aBJICHUEM
U CpeHEN KUHETUYECKON
SHEPrueu nocTynareabHOro
TEIJIOBOTO JIBUYKEHUS MOJIEKYII
WJI€aJIbHOIO rasa.

UJCaNbHBIN ra3, MUKPOCKOIIMYECKHE IapaMeTpbl, MAKpOCKOIUYECKUE MapaMeTphl, JaBJICHHE
raza, aOcomroTHas ~ Temmeparypa, TemioBoe  paBHoBecue, MKT.  Ilepeuncnsarpb
MUKPOCKOITUYECKUE U MAKPOCKOIIMYECKHUE MTapaMeTphl rasa.

[Tepeuncnsate ocHoBHBIE mojoxkeHUss MKT, mpuBoauTh IpuMepsl, pe3ynbTaThl HAOMIONECHUN U
OTIHMCHIBATh SKCIIEPUMEHTHI, JJOKA3bIBAIOIINE UX CIPABEUIUBOCTb.

Pacrio3naBaTh ¥ ONUCKHIBATH SIBJICHUS: TEILIOBOE JBUKEHHE, OPOYHOBCKOE ABIKEHUE, U dy3us.
BocnpousBoauTh 1 0OBACHATH OMBITHI, JEMOHCTPUPYIOLIUE 3aBUCUMOCTh CKOPOCTH U y3un
OT TEeMIIepaTypbl U arperarHoro coctosiHus BeuiecTBa. HaOmronate nmuddy3uio B )KUIKOCTAX U
razax. HcnonbzoBath MOJTyYeHHbIE Ha ypoKax XUMHH
YMEHHUS ONPENENATh 3HAYeHHUS OTHOCHUTEIbHOM MOJIEKYISIPHON Macchl, MOJIIPHOW Macchl,
KOJIMYECTBa BEILIECTBA, MAcCChl MOJIEKYNbI, (OPMYIHUPOBAaTh (HU3MUECKHI CMBICI MOCTOSHHON
ABoraznpo. OnenuBare pazMep Mousiekylnbl. OOBSCHATH OCHOBHBIE CBOMCTBAa arperaTrHbix
coctostHuil BenjectBa Ha ocHoBe MKT. OnuckiBarh Mozenb «uaealbHbld rasz» CoCTaBiIsATh
ocHoBHOe ypaBHeHre MKT wuneanbHOro raza B KOHKpeTHOM cuTyauuu. Onpenensith, UCIoib3ys
COCTaBJICHHOE YpaBHEHUE, HEU3BECTHBIC BETMYMHBI.

CocraBisaTh ypaBHEHHE, CBA3BIBAIOIIECE JaBICHUE MICAIBHOIO Ta3a cO CpelHEeld KUHETUYECKOU
SHEpPrue MOJIeKYll, B KOHKpETHOM curyauuu. Ompenensitb, HCHOIb3Yyd COCTaBIEHHOE
YpaBHEHUE, HEU3BECTHBIC BEIIMUMHBI.

OnuceiBaTh criocoObl M3MepeHuit Temmeparypbl. CpaBHuBath mkaidsl KenbBuHa u llenbcus.
CocraBnsiTh ypaBHEHHE, CBA3BIBAOIIEE a0COIIOTHYIO TEMIIEPATypy UIEATbHOTO ra3a Co CpeaHe




OcHOBHOE ypaBHEHHE
MOJIEKYIISIPHO-KUHETUYECKOU
TEOPUHU UAEATBHOTO rasa.

JlaboparopHas padora

6. 3mepenue teMieparypsl
KUJKOCTHBIMUA U IU(PPOBBIMU
TEPMOMETPAMH.

KUHETUYECKOM DHEPruel MOJEKyl, B KOHKPETHON curyauuu. OIpenenarb, HCIO0JIb3ys
COCTaBJICHHOE ypaBHEHHUE, HEU3BECTHbIC BeNMUMHBL. COCTaBIATh YPAaBHEHUE, CBS3bIBAIOLIECE
JaBIICHHE WACAJIBHOIO Traza C abCONIIOTHOW TEMIIepaTypod, B KOHKPETHOH CHTYallHH.
Onpenenarb, HCHONB3YS COCTAaBICHHOE YpPAaBHEHHE, HEWU3BECTHbIE BEJIMYMHBIL. M3MepsaTh
TEMIIepaTypy >KUIKOCTH, ra3a KUJAKOCTHBIMH U IHU()POBBIMH TEPMOMETPAMHU.

PaGorats B mape, rpynmne Tpu BBINOJHEHWH MPAKTUUECKUX 3adaHuil. Haxomute B
JOTIOJIHUTEIBHOU nuTeparype u VHTepHeTe CBENeHHs 110 MCTOPUM Pa3BUTHUS aTOMUCTHYECKOU
TEOPHUU CTPOCHUS BEILIECTBA.

VYpaBHeHue YpaBHEHHE COCTOSHUS CocraBisaTh ypaBHEHHE COCTOSIHUS UACAIBHOTO ra3a U ypaBHeHHe Menaeneesa - Knaneiipona B
COCTOSTHUSI UJCAIbHOTO ra3a. YpaBHEHHE | KOHKPETHOM cUTyallud. BBIYMCHIATH, WUCHOJIB3ysd COCTABICHHOE YPAaBHEHHE, HEU3BECTHbIE
rasa. Menpeneesa - Knaneiipona. BEJIMYUHBIL. Pacrio3HaBaTh M OIMCHIBaTH M30MPOLECCH B HaeanbHOM rase. dopmynuposarh
all3onporneccel. 'a3oBbie ra3oBbl€ 3aKOHbl U ONPENENATh TPaHUIbl UX NPUMEHUMOCTH. COCTaBIATh YpaBHEHUS IS UX
3aKOHBI. onucaHusl. BeIYMCIsATh, UCTIONB3Ys COCTABICHHOE YpaBHEHUE, HEU3BECTHBIEC BEIHMUNHBI.
[IpencraBnare B BuAe TIpadUKOB H30XOPHBIA, HM300apHBII M HM30TEPMHUUYECKUN MPOIIECCHI.
JlabopatopHas pabota: Omnpenensate Mo rpaduKkaM XapakTep mpolecca U MakpornapameTpsl HIeabHOTO Ta3a. M3mepsaTh
7. DxcnepuMeHTaIbHas JTaBJIEHUE BO3AyXa MaHOMETpaMH U HU(POBBIMU JaTUMKaMU JaBJIEHUS Tra3a, TeMIleparypy rasa
MpoBepka 3akoHa [eit - - )KMJIKOCTHBIMU TEPMOMETpPaMU U U(GPOBBIMHU TeMIIepaTypHbIMU AaTurkamu. PaboTtaTth B nmape,
Jlroccaka IpyIIe IpU BHIMOJIHEHUH MPAaKTUYECKUX 3aJaHuil. HaxoauTh B TOMONMHUTENBHON IUTEPATYPE U
WuTepHere cBeneHus 1Mo 3a1aHHON Teme. [0TOBUTH Mpe3eHTaluu U COOOIIeHUS M0 3aaHHbIM
temaM. [IpuMeHsATh MOJIelib WealIbHOTO ra3a i ONMCAHUSI TOBEICHUS PeaJIbHbIX T'a30B.
B3aumusie B3aumnsie npeBpatieHus JlaBatp ompeneneHue TOHATUN: HCMapeHHe, KOHACHCALMs, KUICHHE, JWHAMUYEeCKoe
MpeBpaleHus] | )KUIKOCTH U rasa. paBHOBECHE, HACBIIEHHBIN Nap, HE HACHIIIEHHBIH map.

KHUAKOCTH H
rasa.

Hacpnnennrsie u
HEHACHIIIICHHBIC MapPhI.

PaCHOSHaBaTB, BOCITPOU3BOJUTD, H36JHOI[3TI> SABJICHUA: UCITIAPCHUEC, KOHACHCAWA, KUIICHUC.

Kunkoctu.

MOI[CJ'IB CTPOCHHA )KUAKOCTH.
HOBerHO CTHOC HATsXKCHUC.

HepeLII/ICJ'IﬂTB CBOICTBA KHUIKOCTHU U OOBSICHATH UX C IIOMOIIBIO MOJACIN CTPOCHUA KHUIAKOCTH,
COS,HaHHOﬁ Ha OCHOBC M K T.

Z[aBaTB OIIpCACIICHUC TIOHSTHMH: CHhJia IOBEPXHOCTHOTI'O HaTsS>KCHU A, KOS(b(bI/II_[I/IeHT
IMOBEPXHOCTHOI'O HATSXCHUS. Pacno3namate u BOCIHPOU3BOAUTE IPUMEPEI IIPOSABICHUA HeﬁCTBHH
CHJIbI HOBCPXHOCTHOI'O HATAKCHUS.

TBEpuplie Tena

Mozenb cTpoeHUs TBEPIBIX
tes. Kpucrammmaeckue u
aMmopdHBIE Tea.

HaspiBath cxomcTBa W paznmuuusi TBEPABIX TeN, aMOpPGHBIX TelN, >KUIKUX KPHUCTAIJIOB.
Ilepeuncnars cBOMCTBA TBEPABIX TEII

OCHOBEI
TePMOAMHAMHUK
u

BHyTpeHHsIs1 sHEprusi.
TepmommHamMuueckasi CHCTEMa
U e€ paBHOBECHOE COCTOSIHUE.
PaGora u Temonepenavya Kak
CcIocoObI U3MEHEHUS
BHYTPCHHEH SHEPrUHU.

I[aBaTL OIIPCACIICHUC MOHSATHM: TCPMOIUHAMHUYCCKAA CHUCTCMaA, HU30JIMpOBaHHAaA
TCPMOAUHAMHUYICCKAA CHCTCMA, PABHOBCCHOC COCTOSIHHC, TepMO,Z[I/IHaMI/I‘-ICCKI/Iﬁ mnpounece,
BHYTPCHHSAA SHCPrus, BHYTPCHHASA ODHEPIUA HACAJIBHOIO Trasa, TCHJIOéMKOCTB, KOJIMYECTBO
TCIUIOTHI, YACIbHAsA TCIUIOTA IUIABJIICHHUA, YACIbHAA TCIUIOTA nap006pa3013aHI/151, YACIbHasA
TCIJIOTA CropaHus TOIUINBA, pa60Ta B TCpMOJAMNHAMHUKE, O6paTPIMBII>'I nponece, HCO6paTHMBIﬁ
IMponecc, HArpeBarcyib, XOJOAUJIIbHUK, pa60qee TCJIO, TEIIOBOH JABHIarclib, KHZ[ TCIIJIOBOTI'O




KonuuecTBo TemnoTs!.
TennoémMKoCTb.
YpaBHEHHE TETIOBOTO
Oananca. [lepBblii 3aKOH
TEPMOJUHAMUKH.
AnmabaTHbIN TTporecc.
HeobOparumocTh TETUIOBBIX
IIPOLIECCOB.
[Ipeobpa3zoBanus YHEPTUU B
TETUTOBBIX MaIlIlHAX.

KII/I TenmoBbIX MalIuH.

KonrtponbHbie paboThI:
2. OcuHoBsl MKT n
TEPMOJIMHAMUKH

IIBUTATEN.

Pacnio3naBaTh TEpMOJAMHAMHYECKYIO CHUCTEMY, XapaKTepU30BaTh €€ COCTOSIHME W IPOLIECCHI
W3MEHEHHS COCTOSHUS.

OnuceIBaTh CIOCOOBI M3MEHEHUS COCTOSHUS TEPMOIMHAMUYECCKON CUCTEMBI ITyTEM COBEPIICHHS
MEXaHU9YEeCKOW pabOThl W TeIuIonepeaade.

CocraBisaTh ypaBHEHUE TEIUIOBOTO OajaHCa B KOHKPETHOW CHUTyallMH. BBIUMCIATH, UCHOIB3YS
COCTaBJIEHHOE ypaBHEHHUE, HEU3BECTHHIC BETUUNHBI.

OrnpenensiTh 3HaUEHUS BHYTPEHHEH OHHEPruM WACAIBHOTO Ta3a, HM3MEHEHHUE BHYTPEHHEH
SHEPTUHM HJACATBHOTO Ta3a, paboThl HIEaTbHOTO Traza , pabOThl Haa HUICATBHBIM Ta30M,
KOJIMYECTBA TEIJIOTH B KOHKPETHBIX CUTYAITUSX.

OrnpenensaTe 3HaU€HUE padOTHI UICATHFHOTO Ta3a Mo TpaduKy 3aBUCUMOCTH JIaBJICHUS OT 00bEMa
pu U300apHOM IpoLEecce.

dopMyIUpOBaTh MEPBBIA 3aKOH TepMOAWHAMHUKH. COCTaBIATH YpaBHEHHE, OIHMCHIBAIOIIEE
MEePBBI 3aKOH TEPMOJAMHAMHUKH, B KOHKPETHBIX CHUTYAIUSAX JI WU30IPOIECCOB B HACAUTHHOM
rasze. BeraucisaTh, HICHIOIB3Ys COCTABIECHHOE YPAaBHEHNE, HEU3BECTHBIE BEITMYUHBI.

Paznuuare obpatumeie n HeoOpaTumbie Tiporiecchl. [loaTBepKIaTh MpuMepaMu HEOOPATUMOCTh
TETIJIOBBIX MTPOIIECCOB.

[IpuBoaMTE, TpHMEpPHI TEIUIOBBIX JIBUTATEJICH, BBIACIATH B TMPUMEpPAaX OCHOBHBIE YaCTH
JIBUTATEJIeH, ONMUCHIBATh NMPUHIMI AeCTBUSA. Boruncnars 3nauenusa KIIJ] ternmoBoro aBurarens
B KOHKPETHBIX CHUTYaIUsX.

Haxomute B nuteparype um HHTepHeTe mHMOpMaNHMIO O MpoOIeMax SHEPIeTUKH M OXpaHe
OKpYyXKalolel cpenpl. Y4YacTBOBaTb B JHUCKYCCHHM O TIpoOJieMax DJHEPreTUKH U OXpaHe
OKpYXKalolel Cpenbl, BECTH TUAJIOT, OTKPBITO BBIPAXKaTh M OTCTAaWBaTh CBOIO TOUYKY 3PEHUS,
BBICJTYIIIMBATh MHEHHUE OTITIOHEHTA.

OCHOBEHI OJICKTPOJUHAMUKH.

DIEKTPOCTATUK
a

DNEKTPUYECKUI 3apsi.
3aKoH coXpaHEeHUs
AJIEKTPHUYECKOTO 3apsija.
DNEeKTpUYECKOe
B3aUMOJEHCTBUE. 3aKOH
Kynona.

Hanpspxk€aHoCTh M OTEHIMAN
ANIEKTPOCTATUUECKOTO TOJIs,
CBSI3b MEXJYy HUMH.

JInHuu HanPsHKEHHOCTH U
SKBUIIOTEHIMAIbHBIC

JlaBarh omnpeneneHrue MOHATHN: AIEKTPUUECKUNA 3apsijl, JIEMEHTAPHBIM 3JEKTPUUECCKUN 3apsi,
TOUYCUHBIM AIEKTPUUECKUI 3apsij, CBOOOMHBIM SIEKTPUUECKUN 3apsii, SIEKTPHUUECKOe IIOJIe,
HaANPsHKEHHOCTh  DJICKTPUUYECKOTO TOJSI, JUHUM HAmpsHKEHHOCTU AIEKTPUUYECKOTO  MOJIs,
OJIHOPOJTHOE ANIEKTPUYECKOE MOJIE, MOTECHIUAI

ANIEKTPUYECKOTO  TOJS, Pa3HOCTh  MOTEHIMAIOB, JHEPrUs  JJIEKTPUYECKOTO OIS,
OKBUIIOTEHIMANIbHAS ~ [OBEPXHOCTb,  JJIEKTPOCTaTWYeCKass  UHAYKIUSA,  MOJIApH3aLuUs
JTURIIEKTPUKOB, TUAIEKTPUUYECKAsl POHUIIAEMOCTb BEILIECTBA, AIEKTPOEMKOCTh, KOHIAEHCATOP.
PacrioznaBaTh, BOCIPOM3BOAUTH M HAOMIOAATh pa3lWYHbIE CHOCOOBI AIEKTPU3AINHU  Te.
OOBsCHATH SIBTICHHE AIIEKTPU3ALMK HAa OCHOBE 3HAHHI O CTPOEHHUH BEIIECTRA.

OnuceIBaTh U BOCIPOU3BOIUTH B3aUMOICHCTBHUE 3apsKEHHBIX TEll.

OnuchiBaTh  NPUHIUI ACHCTBUS IEKTPOMETPA.




noBepxHoCTH. [ IpuHumn
CYIEPIO3UIINH TEKTPUUECCKUX
noiaeu. Pa3HocThb
MOTEHIINAJIOB.

DnexTpudeckas EMKOCTb.
Konnencarop.

DopMyNIHPOBaATh 3aKOH COXPAHEHUS JEKTPUUECKOTO 3apsiia, YCIOBUS €r0 IPUMEHUMOCTH.
CocraBnsaTh ypaBHEHHE, BBIPAKAIOIIEE 3aKOH COXPAHEHMs DJIEKTPUYECKOrO 3apsjga, B
KOHKPETHBIX CHUTyalUsX. BBIUHMCIATH, HCHOJB3YS COCTABICHHOE YpPaBHEHUE, HEU3BECTHBIC
BEJIMYMHBI.

®opmynupoBarh 3akoH Kymona, ycioBusi ero mnpuMeHuMocTH. COCTaBisiTh ypaBHEHHE,'
BbIpakaroniee 3akoH KylnoHa, B KOHKPETHBIX CUTyalUUsIX. BBIUMCIATH, UCIIONIB3Ys COCTABIECHHOE
YPaBHEHHUE HEU3BECTHBIE BEJITUYNHBI.

BpruncnaTe 3HaY€HHE HANPSHKEHHOCTU TOJISI TOUEYHOT'O AIEKTPUYECKOTO 3apsija, OIPEACATh
HaIlpaBJICHUE BEKTOpAa HANPSHKEHHOCTH B KOHKPETHOW cHUTyauuu, POpMylnHpoBaTh MPUHLIMI
CYIEPIO3UIINH AIEKTPUUECKHUX mojiel. OnpenensTs HanpaBJICHUE U 3HAYCHHE PE3YTbTUPYIOIICH
HaIpsKEHHOCTU ANEKTPUYECKOTO MOJISI CHCTEMBI TOUEYHBIX 3apsii0B.

N3obOpaxarh 92MEKTPUYECKOE TOJIE C TIOMOIIBI0 JIMHUN HanpsbkEHHOCTH. Pacmo3HaBath u
M300pakaTh JIMHUM HANPSHKEHHOCTH TIOJII TOYEYHOTO 3apsifia, CHUCTEMBbl TOUYEUYHBIX 3apsIOB,
NapaJyIeIbHON IUIOCKOCTH, ABYX NapaJuIeIbHBIX IJIOCKOCTEM, OHOPOJHOIO U HEOJHOPOJHOTO
AIEKTPUYECKUX TTOJIEH.

OnpenensiTe 1O JUHUSIM  HANPSKEHHOCTH  IEKTPUYECKOTO  TTOJIS
pacrpeneneHus 3apsioB.

OnpenensiTe MOTEHUHUAT 3JIEKTPOCTATUYECKOTO TMOJISI B JAHHOM TOYKE IO TOYEUHOIO
IEKTPUYECKOTO 3apsi/ia, Pa3HOCTh MOTEHIIMAIOB, HAIPSDKEHUE B KOHKPETHBIX CUTYaIUX.
CocTaBiaTh ypaBHEHUs, CBA3BIBAIOLIME HANPSIKEHHOCTh JIEKTPUYECKOTO MOJs C Pa3HOCTHIO
NOTEHIMAIOB.  BBIUKCHATH, UCMONB3Ysd COCTABICHHOE YPaBHEHHE, HEU3BECTHBIC BEIUYMHBI.
N306paxarb SKBUIOTEHIHAIbHbBIE TOBEPXHOCTH 3JIeKTpUUYecKoro mnoss. Pacno3Hasare u
BOCIIPOU3BOJUTH SKBUIOTCHIIMAIBHBIE MOBEPXHOCTU IIOJISI TOYEYHOIO 3apsifd, CHUCTEMBI
TOYEYHBIX 3aps/I0B, 3aPSIKEHHOM IUIACTUHBI, JBYX MapauIeNIbHbIX IJIOCKOCTEH; OJHOPOJHOTO U
HEOJIHOPOJHOTO NIEKTPUUECKUX MOJIEH.

OOBACHATH YCTPOMCTBO, MPUHIUI ICHCTBUS, MPAKTUYECKOE 3HAUEHHUE KOHJICHCATOPOB.
BpluncnsaTe 3HaYeHHE 3IEKTPOEMKOCTH IIJIOCKOTO KOHJEHCATOpa, 3apsAlla KOHJIEHCATopa,
HanpsOKEHUST Ha OOKIIaJIKkax KOHAEHCATopa, IMapameTpoB IJIOCKOTO KOHJIEHCATOPa, SHEPIUH
JIEKTPHUUECKOTO TOJIS 3aPsHKEHHOIO KOHACHCATOPa B KOHKPETHBIX CUTYaIUsX.

Haxonute B UHTepHeTe u JOMOJHUTENBHON JHUTepaType  HMHPOpManni0 00 OTKPBITUU
ANIEKTPOHA, UCTOPUH U3YyUYEHUS DIEKTPUUECKUX SIBICHUN. [ OTOBUTH MpEe3eHTalluu U COOOIICHUS
110 U3YYEHHBIM TEMaM.

3HaKM U XapakTep

3aKOHEBI
HOCTOSIHHOTO
TOKA.

ITocTOAHHBIN ANEKTPUIYECKUI
Tok. Cuna Toka.
ConpoTuBieHue.
[TocnenosarenbHOE U
napajieJIbHO€ COSIMHEHUS
MIPOBOJIHUKOB.

I[aBaTL OIIpCACIICHUC MMOHSTHH: SHGKTpI/ILICCKI/Iﬁ TOK, CHJIa TOKa, BOJIbTaMIICpHasd
XapaKTCPUCTUKA, SJICKTPUICCKOC COMTPOTHUBIICHUE, CTOPOHHUC CUJIBI, JICKTPOABUWIKYIIAA CUJIA.
Hepe‘lI/ICHHTB YCJIOBUA CYHICCTBOBAHUS IJICKTPUICCKOTO TOKA. Pacno3HaBath u BOCITPOU3BOJAUTH
SABJICHUC DJICKTPUYUCCKOI'O TOKaA, JIeNCTBUSA QJICKTPUYICCKOI'O TOKa B IIPOBOAHUKE.

OOBSCHATH, MEXaHU3M SIBIICHUIH HAa OCHOBAHUH 3HAHUI O CTPOCHHHU BCIICCTBA.

ITonp30BaThCs AMIICpMETPOM, BOJIBTMCTPOM, YUUTHLIBATH 0COOCHHOCTH HU3MCPCHHUA KOHKPCTHBIM




PaboTa 1 MOIITHOCTE TOKA.
3akon [xoyns — Jlenna.
DNeKTpOABIKYILAs CHIIa
B3a0).

3axon OMa 111 MOJIHOM
AIEKTPUUYECKON LIEMH.

JlaboparopHbie pabOTHI:
8.ITocnenoBarensHOE U
MapajuIeIbHOE COCAMHCHUS
IIPOBOAHUKOB.

9. Uzmepenue J3/]C nucrounnka
TOKA.

KonrposnbsHsie paboThI:
3. OcHOBBI
ANEKTPOANHAMUKHI

npruOOPOM | MIPaBUIIA TIOJKITIOUEHUS B AIIEKTPUUECKYIO TIETh.

HccnenoBarb 3KCIEPUMEHTAIBHO 3aBUCUMOCTD CHJIBI TOKA B IMPOBOJHUKE OT HAIIPSKEHHUS U OT
COTIPOTHUBIICHUS TPOBOHIKA. CTPOUTH rpadHK BOIBTAMIIEPHON XapaKTEPUCTHKHU.
®opmynupoBarh 3akoH OMa I ydacTKa €M, YCJIOBUsI €ro npumMeHUMOocTdh. COCTaBIsITh
ypaBHEHHUE, OMHChIBaromiee 3akoH Oma Jisd ydacTKa 1€, B KOHKPETHBIX CHUTYaIlUAX.
BpiuncisaTe, HCHONAB3YS COCTABICHHOE YpaBHEHUE, HEU3BECTHBIC 3HAYECHUS BEJIMYMH.
PaccuutpiBarh 001Iee CONMPOTHBICHUE y4acTKa HEMH MPH MOCIEI0BATEIFHOM U MapaJlIeIbHOM
COCIMHEHUSAX MPOBOAHUKOB. BBINONHATH pacu€Tbl CUJIbI TOKOB W HAIPSYKEHUM B Pa3JIMYHbBIX
ANEKTPUYECKUX LETISIX.

dopMynupoBaTh U UCMONB30BarTh 3akoH JDxoyms- Jlenma. Onpenenstb paboTy W MOITHOCTh
AIEKTPUYECKOTO0 TOKA, KOJWYECTBO TEIUJIOTHI, BBIJACISIOMICHCS B MPOBOJHUKE C TOKOM, MpPH
3aJlaHHBIX MapameTpax.

®dopmynupoBarh 3akoH OMa Jyisi TOJTHOW IEMH, YCJIOBHUS €ro MpUMEHMMOCTH. COCTaBISITh
ypaBHEHHME, BbIpaxaromee 3akoH Oma Juisi MOJHOW UENH, B KOHKPETHBIX CHUTYalHsX.
PaccunThIiBaTh, UCMIONB3YSI COCTABICHHOE YPABHEHHUE, HEU3BECTHBIC BEJIMUUHBI.

N3MepaTh 3HaYEHHE SIEKTPOABMIKYIIEH CHJIbI, HAPSKEHWE M CUJIYy TOKA Ha YYacTKE LEMH C
MMOMOIIBIO BOJIBTMETpPA, aMIIEpMETpA.

CobmronaTh npaBuia TEXHUKH 0€30MaCHOCTU MU paboTe ¢ NCTOYHUKAMH TOKa.

PaGorars B nape, rpynie npu BHIIOIHEHUH MPAKTUUECKUX 3aJaHHH.

Haxomute B nuteparype u HMuTepHere wuHbOpManuioo O CBA3M 3JIEKTPOMArHUTHOTO
B3aMMOJEHCTBUS C XUMHUYECKUMHU peakuusMd U OHOJIOTHYECKUMHU Ipoleccamu, o0
HCIIOJIb30BAaHUMU DJIEKTPUYECKUX SIBJICHUI KUBBIMU OPraHU3MAMHM U T. [I.

['0TOBUTH MpE3eHTAIMH U COOOIIECHHUS IO U3YUYEHHBIM TeEMaM

DIEKTPUYECKU
1l TOK B
pa3IMYHbIX
cpenax.

DJeKTpOHHAs TPOBOIUMOCTh
METaII0B. 3aBUCUMOCTh
COTIPOTHUBIICHUS TTPOBOIHHUKA
oT

TEMITepaTyphl.
DNEKTPUUYCCKUIA TOK B
MOJIYTIPOBOTHUKAX.
CoOcTBeHHasa 1

MIPUMECHAs TIPOBOJIUMOCTH.
p-n — Ilepexon
DNEeKTpUYEeCKUil TOK B
ANEKTPOTUTAX.
DNeKTpUYeCKuit TOK B

BaKyyme
U Tra3ax.

Z[aBaTB OIIPCACIICHUC TOHSITUM: HOCHUTCIIM  JJICKTPUUYCCKOIO  3apsaa, IMIPpOBOAUMOCTD,
coOCTBeHHas IIpOBOAUMOCTE, IPHUMCCHAsA IPOBOAUMOCTH, OJICKTPOHHas IIPOBOJAUMOCTD,
AbIpOYHasdA IMpoBOAUMOCTDb, P-II- Hepexoz[, BaKyyM, TCEPMOOJJICKTPOHHAsA 3MUCCHUS, IJICKTPOJINU3,
ra3oBBIN pa3pana, peKOM6I/IHaI_[I/IH, HOHM3alMsAd, CaMOCTOSATECIbHBIN pas3piai, HECaMO CTOSATSIIbHBIN
pa3pAan, Pacno3HaBare M ONUCHIBATH SIBJICHUS IMPOXOXKACHUA OJJIICKTPUUCCKOIO TOKa 4YEpE3
IIPOBOJAHUKH, ITOJTYIIPOBOAHUKH, BAKYYM, ODJICKTPOJIUTHI, I'a3bl.

KauecTBenno XdpPaKTCPHU30BATh SJIeKTpI/I‘ICCKI/IfI TOK B CPCAC. HA3bIBATb HOCHUTCIIM 3apsAa0B,
MCXaHHM3M HX O6paSOBaHI/I${, XapPaKTCp ABUMIKCHUSA 3apA0B B IJICKTPHUYCCKOM IIOJIEC M B €rO
OTCYTCTBHC, 3aBUCUMOCTL CHUJIbI TOKa OT HAIIPSKCHUA W 3daBUCUMOCTH CHUJIbI TOKAa OT BHCIIHUX
YCHOBHﬁ. Hepe‘II/ICHﬂTL OCHOBHBIC ITOJIOKCHUS TCOPUU 3HeKTp0HH0171 IIpOBOAUMOCTHU MCTAJJIOB.
Brruncaare 3HaueHUs CpCI[HCfI CKOPOCTHU YNOPAAOYCHHOI'O ABUKCHUS IJICKTPOHOB B MCTAJLIC
1oJ ACHCTBUEM QJICKTPUUCCKOTO IIOJIA B KOHerTHOﬁ CUTyalluU. OHpe,[[eJ'ISITL CONMPOTHUBJICHUC
MCTAJUIMYCCKOI'O IMPOBOJHHKA IIPpHU JTaHHOM TEMIICPATYypPEC. Hepe‘II/ICHHTL OCHOBHBIC ITOJIOXXCHHUA
TCOpUn BHeKTpOHHO—I[BIquHOﬁ IMPOBOJAUMOCTH TTOJIYITPOBOAHHUKOB.

HpI/IBO)II/ITL IIPpUMCPbL YUCTBIX MOJYHNPOBOJAHUKOB, TIOJIYINPOBOJHHUKOB C JTOHOPHBIMU U




aKLENTOPHBIMU TpUMeECSIMU. [IpUBOIUTH TPUMEpPBI MCIOJIB30BAHUS MOJYIIPOBOJHHUKOBBIX
npubopoB. IlepedncnsaTh yCIOBUS CYIIECTBOBAHUS DJJICKTPUYECKOTO TOKa B  BaKyyMe.
[IpumeHATh 3HAHUS O CTPOCHMM BEUIECTBA Uil ONUCAHUS SIBJIICHUS TEPMOIJIEKTPOHHOMU
smuccun. ONUCHIBaTh TPUHIUI ACUCTBUS BAKYYMHOTO JIMO/A, AIEKTPOHHO-Ty4eBOM TPYOKH.
[IpuBoauTs mnpHUMEpPHI WCIIOJIb30BaHUSl BaKyyMHBIX TpHOOpoB. OOBSCHATH MEXaHU3M
o0Opa3oBaHMs CBOOOTHBIX 3apsAOB B PACTBOPAaX M pacIuiaBax 3JIEKTPOIUTOB. [I[puMEHSITh 3HAHUS
O CTPOCHHMM BELIECTBA [UII ONHCAHUA SBJICHUS dnekTponus3a. [IpuBoauth mpuMepbl
UCTIONIB30BaHMs dIeKTpon3a. OOBSICHITh MEXaHU3M 00pa30BaHusi CBOOOTHBIX 3apsI0B B ra3ax.
[IpumeHATh 3HAHUS O CTPOEHHWM BEUIECTBA [UISI OMUCAHMUS SIBIECHU CaMOCTOSITEIBHOIO |
HECAMOCTOSITEJIBHOTO  pa3psAnoB. Pacrno3HaBarh, MPUBOJUTH MPUMEPHI, TEPEUHUCIIATh YCIOBUSA
BO3HHUKHOBEHHSI CaMOCTOATEIIBHOTO M HECAMOCTOSITEJILHOTO Ta30BBIX Pa3psioB, Pa3IUYHBIX
THUIMOB I'a30BbIX pa3psAnoB. [[pUBOIMTE TpUMEpPBI UCIOIB30BaHUA Ia30BbIX pa3psaoB. Haxoauts
B nuTeparype u Murepuere nndopmaruto o 3ananHoi teme. [lepepabarpiBarth, aHaTU3UPOBATH
Y TIPEACTABISITH HHGOPMAIIMIO B COOTBETCTBUH C ITOCTABICHHBIMHU 33/1a9aMH.

['oTOBUTH TIpE3CHTAIIMHU M COOOIIECHHUS 110 W3YYCHHBIM TEMaM.

[ToBTOpEHME Mexannka. OCHOBBI [lepepabarbiBats, aHAJIM3UPOBaTh M TMPEACTABIATH HWHPOpPMAIMI0 B COOTBETCTBUU C
IEKTPOJUHAMUKH. IIOCTABJICHHBIMH 3a/1a4aMH.
[oTtoBuTh mpe3eHTalMu M COOOLIEHHS TO H3ydeHHbIM TemaM. PaGorath B mape, Tpymime.
CocTraBnaTh ypaBHEHHUs, BBIYMCIIATH, HCIOJB3ys COCTABICHHOEC YPaBHEHHUE, HEU3BECTHBIC
BeIM4MHbL. KOHTpOJIMpPOBaTh pelIeHNE 3a0a4 CaMUM U JPYTUMU y4aIllUMHUCS
11 knace (684, 2 4 B Henes10)
OCHOBBI NIEKTPOAMHAMUKH (IIPOJIOTKEHHE).
MaruutHoe MaruutHoe none. Uayknusa | JlaBaTe onpenesieHue MOHATUI: MarHUTHOE I10JI€, MHAYKIMS MarHUTHOTO II0JIs, BUXPEBOE I0JIE,
ToJIE. MarHMTHOTO nosst. Bekrop cuna Awmnepa, cuina Jlopenua, ¢eppomarnernk, nomel, Temmeparypa Kropu. /[laBarb

MAarHuTHOW WHIYKIIHH.
JleiicTBe MAarHUTHOTO ITOJIS
Ha

MTPOBOJIHUK C TOKOM U
JBUKYIIYIOCS 3apSKCHHYIO
YaCTHUILY.

Cuna Amnepa. Cuna Jlopenua.

[IpaBuiio 1eBOM pyKH.
MarnuTtHsble cBOMCTBa
BEIllECTBA.

JlaGoparopHasi pabora.

OINpeNieJIeHNe €JUHMLBI MHAYKIUM MarHUTHOro mnojs. llepeuncnsaTe OCHOBHBIE CBOMCTBa
MarHuTHOro 1mnojs. M3oOpakaTb MarHUTHbIE JIMHUM IOCTOSIHHOTO MarHuTa, MpsSMOro
IPOBOJJHMKA C TOKOM, KaTYLIKH C TOKOM.

Habmronare B3auMoieiicTBUE KAaTYILIKU ¢ TOKOM M MarHuTa, MarHUTHOM CTPEJIKU U IPOBOJHHUKA C
TOKOM, JI€HiCTBHE MarHUTHOTO MOJISI HA IBUXKYILYIOCS 3apsSKEHHYIO YacTHUILY.

@opMmynupoBaTh 3aKOH AMIepa, Has3blBaTh IPaHUIBl €ro npuMeHuMoctu. Omnpenensith
Hafpap/ieHHe JMHUNA MHIYKUMHA MAarHUTHOTO IO € IIOMOUIbIO  IpaBuUia OypaBuuKa,
HalpaBJIcHUE BEKTOPOB cuibl Amnepa u cuibl JlopeHna ¢ MoMomblo IpaBuiia JIEBOM PYKH.
[IpumensTh 3akoH Amrepa ¥ GopMyiy A BbIUMCIEHHs cUibl JIopeHIa MpHu pelieHuy 3aj1ad.
[lepeuncnaTh TUOBI BEIIECTB MO MarHUTHBIM CBOWMCTBaM, Ha3blBaTh CBOWCTBA JMa-, Mapa-,
(beppoMarHeTUKOB.

W3MepsATh crily B3aUMOJIEHCTBUS KaTYIIKH ¢ TOKOM M MarHMra.




1. 3mepeHnue cuiisl
B3aMMOJICHCTBUSI MarHuTa u
KaTYIIKHA C TOKOM

Paborarbs B mape mpH BBINOJIHEHHHM NPAKTUYECKHUX 3a/aHHi, B Mape W TPYMNE MPH PEUIeHUU
3ajay.

Haxogute B nutepatype u MHTtepHere nndopmanuio o Bkiaaae Ammepa, JlopeHua B u3ydeHue
MarHUTHOTO T0JIs, pycckoro ¢usuka CroieToBa B HCCIEIOBAaHHWE MArHUTHBIX CBOWCTB
(eppomMarHeTUKOB, O MPUMEHEHHH 3aKOHAa AMIiepa, MPaKTHYECKOM HCIIOJBb30BAaHUU ACHCTBUS
MarHuTHOIO IOJI Ha JBWXKYILMKCA 3aps], 00 YCKOPUTENSIX 3J€MEHTApHBIX YacTHI], O BKJIAJE
POCCHICKMX YUYEHBIX B CO3/JaHHUE YCKOPHUTEJIECH 3JIEeMEHTApHBIX YacTHI, B TOM 4YHUCIE B
00beIMHEHHOM HWHCTHUTYTE sAepHbIX wuccnenoBanuii (OMSAM) B r. JlyoHe m Ha agpoHOM
xosnaiinepe B [IEPHe; 00 ncnonb3oBanuu heppoMarHeTHKOB, O MAarHUTHOM T10JI€ 3EMITH.
['oToBUTH Npe3eHTALMU M COOOIIEHHUS 10 M3YYEHHbBIM TEMaM

DOnexkrpomariu | SIBieHue 3NeKTPOMAarHUTHON JlaBaTp ompeneneHue NOHATHI: SBIECHUE MIEKTPOMAarHUTHOM WHAYKLIMH, MAarHUTHBIA IOTOK,
THast MHIYKUUU. MarHuTHbIA OJIC uHAyKUuU, THAYKTUBHOCTH, caMoMHAyKIus, 3/1C caMOMHIyKIMH.
WHIYKIIHS. notok. [IpaBusno Jlenna. 3akon | Pacno3HaBarb, BOCHPOM3BOAMTH, HAOMIOAATh  SIBICHHWE AJIEKTPOMAarHUTHON  MHJIYKIIHH,
ANEKTPOMAarHUTHOM MOKa3bIBaTh MPUYMHHO-CIEACTBEHHbIE CBSI3M MpH HaOmoneHUW sBieHus. HaOmiomate u
WHIYKLUH. aHAJIM3UPOBATh SKCIIEPUMEHTHI, IEMOHCTpUpYIOIIKE NpaBuio JIeHna.
DNEeKTpOMarHuTHOE TOJIE. ®opmynupoBarh npaBuio JleHa, 3akoH eKTPOMarHUTHON MHAYKLMHU, Ha3bIBaTh TPAHULIBI €10
[IpakTrueckoe mpUMeHeHne MIPUMEHUMOCTH.
3aKOHA 3JIEKTPOMarHUTHOM WccnenoBarp sBIEeHUE 31EKTPOMarHUTHOW HHAYKIIHH.
MHIYKIIHH PaGorare B mape M Tpymnme IpU BBIIOJHEHWU MPAKTUYECKUX 3aJaHMW, IJIAHWPOBATh
SIBneHnE CaMOMHIYKIIMH. JKCIIEPUMEHT.
WHyKTUBHOCTS. [TepeunciaTe MpUMEPBI HCIIOJIB30BAaHUS SIBICHHS JIEKTPOMArHUTHON MHAYKLUH.
OHeprus, MarHUTHOTO I10JIA Pacnio3naBaTh, BOCIIPOM3BOIUTh, HAOIIOAATh SBJICHUE CAMOMHAYKIMH, TOKa3bIBaTh MPUYUHHO-
TOKA. CJIC/ICTBEHHBIE CBSI3U NP HAOIIOACHUY SIBJICHUSI.
@opMyIUpOBATh 3aKOH CAMOMHAYKLMHU, Ha3bIBaTh I'PAHULIBI €r0 IIPUMEHUMOCTH.
JIaGoparopHas pabora: [TpoBOANTE aHAJIOTHIO MEXKIY CAMOMHIYKLIMEN U HHEPTHOCTBIO.
2. UccnenoBanue sABIECHUS Onpenenars 3aBUCMMOCTb HHIAYKTUBHOCTHY KaTyIUKH OT €€ JUIMHBI U IJI0LAIA BUTKOB.
AIIEKTPOMArHUuTHOU OnpenensiTe B KOHKPETHOM CUTyalluM 3Ha4eHUs MarHutHoro notoka, JC unaykiuu, IIC
UHIYKLHH. CaMOMHIYKIUH, UHIYKTUBHOCTb.
Haxogute B nurepatrype u HWHTepHere wuHGOpManuio 00 HCTOPUM OTKPBITUS  SBICHMS
KonTponbHble paboThI: NEKTPOMArHUTHOM MHIYKIIUH, O BKJIa/Ie B U3y4€HHE 3TOr0 sIBJICHUS poccuiickoro ¢usuka 3. X.
1. OnekrpoMarseTusm Jlenua, o GopbOe ¢ MPOSABICHUAMHU 3IEKTPOMATHUTHOM MHIYKUMU U €€ HCIOJIb30BaHUM B
IPOMBIIIJIEHHOCTH. | OTOBUTH MPE3eHTAIMH U COOOIIEHUS 10 U3YUYEHHBIM TEMaM.
KoneGanus u BOJHBI.
Mexanndeckue | MexaHuueckue kojiebaHusl. JlaBath omnpeneneHue MOHATUI: KoneOaHusl, KojeOaTenbHas cucTeMa, MeXaHMueCcKue KonebaHus,
KoJie0aHus CBo6o1HBIE KOJIEOaHNUS. rapMOHUYECKHE KoJieOaHUs, CBOOOAHbIE KOJIeOaHUs, 3aTyXarollue KojeOaHUs, BBIHYXICHHbIC

Maremartnuecknii u
NPYKUHHBII MasiTHUKH.

KOJ'Ie6aHI/I$I, PE30HAHC, CMCHICHUC, aMIIJINTY[4d, ICPpUOA, 4aCTOTA, CcOOCTBEHHas qacToTa, (ba3a.
HasriBaTh YCJIOBUS BOSHUKHOBCHHS KOJICOAHUI. HpI/IBO)II/ITB IIPpUMCPbL KOJIEOATEIIbHBIX CHCTEM.




IIpeBpanienus sHepruu npu
KoJieOaHUAX. AMILTUTY/IA,
NepUo/I, YacToTa, ¢asza
kojiebaHuil. BeiHyX/1eHHbIE
KoJieOaHUs1, PE30HAHC.

JlaboparopHas padora:

3. Omnpenenennue yCKOpeHus
CBOOOJIHOTO MaJCHUS PU
IIOMOIITN MasiTHHKA.

Hccnenosanue:
[Ipu 3aTyxanuu koneOaHuM
aMIUIUTYy1a 0OpaTHO

MIPONOPLIHOHAIbHA BPEMEHHU.

OnwuceIBaTh MOJICH CIIPYKUHHBIA MasTHUKY», «MAaTeMaTHUECKUH MasTHUK.
[epeuncnsaTb BUIBI KOJICOATENILHOTO JIBUKEHUS, UX CBOMCTBA.

Pacno3naBatb, BOCHpPOM3BOAWUTH, HAOMIOAATH TaPMOHUYECKHE KoyieOaHus,
KoJIeOaHMs, 3aTyXarolre KojieOaHusl, BHIHYKJICHHBIE KOJIeOaHUsI, pe30HAaHC.
[epeuncnsats criocoOs! momydennss CBOOOIHBIX U BEIHYKACHHBIX MEXaHUYECKUX KOJICOaHUH.
CocraBnsaTh ypaBHEHHE MEXAaHUYECKUX KOJeOaHUM, 3alUChIBaTh €ro pemeHus. Onpenensirs o
YPaBHEHHIO KOJIe0aTeIHHOTO JIBUKECHUS TTapaMeTPhl KOJIeOaHHH.

[IpencraBisite rpaduveckd 3aBUCUMOCTh CMEUICHHS OT BPEMEHH TMpH  KoJeOaHHsIX
MaTeMaTU4YECKOTO M TPYKHUHHOTO MAasTHUKOB. OmnpenensTe N0 TrpaQuUKy XapaKTepUCTHUKU
KoJIeO0aHUM: aMIUIUTYAY, IEPUOJ U YaCTOTY.

BbluncnaTe B KOHKPETHOM CHUTyalluu 3HAYeHUs Iepuoia KojaeOaHWi MaTeMaTH4ecKoro u
NPYKHHHOTO MasiTHUKOB, SHEPTHH MasiTHUKA.

OOBsACHATH MpEBpALICHUS] PHEPTUU MPU KOJEOAHMUSIX MATeMaTH4YEeCKOTO MasTHHKAa U Ipy3a Ha
MIpY)KUHE.

PaGorare B mapax U rpymnmne npHu penieHHH 3a/lad U BBINOJHEHUH MPAKTUYECKUX 3a/laHui,
WCCIIEIOBAaHUM, TUTAHUPOBATH SKCIIEPUMEHT.

Bectu nuckyccuto Ha Temy «Pojb pe3oHaHCca B TEXHUKE U OBITY»

Haxonute B nuTepaTtype W HMHTEpHETe HHPOpManMi0 00 HCHOJIb30BAaHUM MEXaHMYECKHUX
KoJieOaHUN B MPUOOpax TEOJOropa3BeIKH, dYacax, KadelsX, JpPYruxX YCTpPOWCTBaxX, 00
UCIIOJIb30BaHUU B TEXHUKE U MY3bIKE p€30HAHCa U 0 00pb0e C HUM.

['0TOBUTH Mpe3eHTAIH U COOOIIEHNUS IO U3YUYEHHBIM TEMaM.

Pemarp 3amaun. KoHTpoanpoBarh penieHue 3a1a4 CaMUM U JPYTUMU yJalluMHUCS.

CBOOOIHBIE

DNEeKTpOMarHu
THBIE
KOJIEOaHUS.

DIEeKTPOMarHuTHbIE
koireOauns. KonebarennHbIi
KOHTYP.

CBo0OoiHBIE
AJIEKTPOMAarHUTHBIE
KoJIeOaHusI.

IlepeMeHHBIN TOK.

JlaBaTh ompeneneHHe MOHITHM: AIEKTPOMarHUTHbIE KojeOaHus, KoJeOaTeslbHBINH KOHTYP,
CBOOO/IHBIE AIIEKTPOMArHUTHbIE KOJeOaHUs, BBIHY)KJIEHHBIC 3JEKTPOMArHUTHbIE KojeOaHus,
MIEPEMEHHBII AJIEKTPUYECKUN TOK, aKTHBHOE CONPOTHUBJICHUE, NEHUCTBYIOIIEE 3HAYCHHUE CHUJIbI
TOKa, IEHCTBYIOIIee 3HaYCHHE HAIPsDKEeHUs, TpaHchopMaTop, kodQpPHUIreHT TpanchopMaIui.
N306paxars cxemy KoJiebaTeIbHOTO KOHTYpa U OMUCHIBATh MPUHLUI €10 padoThI.
PacrioznaBath, BOCHpPOHM3BOIUT,  HaOIOmaTh CBOOOJHBIE 3JIEKTPOMArHUTHBIE KOJICOAHMUS.
AHanu3upoBaTh MPEBpAIICHUS] SHEPTrUU B KoJeOaTeNIbHOM KOHTYpPE IPH 3JIEKTPOMArHUTHBIX
kosnebanusx. [IpencraBnare B Buje rpadukoB 3aBUCUMOCTD IEKTPUUYECKOTO 3apsijia, CHUIIbI TOKa
U HampspKEHUs OT BPEMEHHU NMPU CBOOOIHBIX AJIEKTPOMArHUTHBIX KoseOaHusaX. OnpeaensaTs Mo
rpaduky KoneOaHUIl XapaKTePUCTUKH: aMIUTUTYLy, IEePHOJ U YacTOTy. 3aMuChIBaTh (HOpMyIy
Tomcona. Berumcnsate ¢ nomombio Gopmyiasl ToMcoHa mnepuog M 4YacCTOTY CBOOOTHBIX
ANIEKTPOMATHUTHBIX KOJICOaHHIH.

Onpenensars Mepuoj, 4acTOTy, aMIUIUTYNy KojeOaHWW B KOHKPETHBIX CUTYyalusix. OObSCHSTH
MPUHLMII IOJIyYE€HHUSI IEPEMEHHOTO TOKa, YCTPOMCTBO reHeparopa MepeMEeHHOI0 TOKa.
HaspiBaTh 0COOEHHOCTH MEPEMEHHOTO AIEKTPUYECKOTO TOKA Ha y4acTKe IEMH C PE3UCTOPOM.
JanuchiBath 3ak0oH Oma Uil 1enM MepeMEHHOro Toka. HaXoauTh 3Ha4eHWs CHMJIbl TOKa,




HalpsOHKEHUs,, aKTUBHOIO CONPOTHUBIIEHUS LIENHU EPEMEHHOTO TOKA B KOHKPETHBIX CUTYalUsX.
BpluncnsaTe 3Ha4€HHsT MOIIHOCTH, BBIJIEISIOIEHCS B LENU IIEPEMEHHOIO TOKA, JEHCTBYIOLIUE
3HAYEeHMsI TOKAa M HamnpspkeHus. OnuchlBaTh yCTPOMCTBO, MPUHLMII ACUCTBUS U NPUMEHEHUE
tpanchopmaropa. HaxonuTs B nuTeparype U MHTEpHETE HHPOPMAIMIO TIOIYYSHHUH, TIepeaade u
UCTIOJIb30BaHIH TIEPEMEHHOTO TOKa, 00 MCTOPUM CO3JIaHHs W MPUMEHEHUH TPaHC(HOPMATOPOB,
Ha3bIBaTb OCHOBHBIX IOTPEOHUTENEH 3IeKTpodHepruu. Bectu auckyccrio O MOJIb3€ U BpPEIE
UIEKTPOCTAHIMH, APryMEHTHPOBaTh CBOK IIO3ULMIO, YMETh BBICIYHNIMBAaTh MHEHHE IPYTHX
YYaCTHHUKOB.

['oTOBUTH NpE3eHTALMU U COOOIIEHHUS [0 U3YYEHHBIM TEMAM.

Mexauunyeckue
BOJIHEL.

Mexanandeckue BOITHBI.
[Tonepeunkie 1 POIOIBHBIE
BOJIHBL. DHEPTHUs BOJHEI.
3BYKOBBIE BOJIHBI.

JaBarb onpezeneHue NOHATUNA: MEXaHUYECKash BOJIHA, MONEpPEYHasl BOJHA, MPOJOJIbHAs BOJHA,
CKOPOCTb BOJIHBI, JUIMHA BOJIHBI, 3BYKOBas BOJIHA, TPOMKOCTh 3ByKa, BBICOTAa TOHA, TeMOp,
OTpaXEHHUE, MPEIOMIICHHUE, TIOTIIONIEHHE, NHTep(DEPEHINs, MEXaHUYECKIUX BOJH, KOT€PEHTHBIE
MCTOYHUKH, CTOSYasi BOJIHA, AaKYCTHYECKHMH PE30HAHC, ILJIOCKOMOJISIPU30BaHHAA BOJIHA.
[lepeuncnars CBOKWCTBA MEXAHUYECKUX BOJIH.

Pacmio3naBath, BOCTIpOM3BOANTH, HAOMIOAATH MEXAHWYECKHWE BOJIHBI, TOMEPEYHBIC BOJIHBI,
MIPOJIOJIBHBIE BOJIHBI, OTPAXEHHE, MMPEJIOMJICHNE, TIOTIOMECHHE, NHTEP(HEPEHITNI0, MEXaHHUYECKUX
BOJTH.

Ha3piBaTh XapakTepuCTUKHU BOJH: CKOPOCTh, 9aCTOTa, JUTMHA BOJHBI, Pa3HOCTH (a3.

OrnpenensiTh B KOHKPETHBIX CUTYAIUSIX CKOPOCTH, YaCTOTHI, ITTMHBI BOJHBI, Pa3HOCTH (ha3 BOJIH.
Haxomute B smTepatype ©u HHTEpHeTe UWHQPOPMAIMI0O O BO3OYXKICHUH, TIepenade u
WCITOJIb30BAaHUU 3BYKOBBIX BOJIH, 00 HCITOJIb30BAaHMHM PE30HAHCA 3BYKOBBIX BOJH B MY3BIKE U
TEXHHUKE.

Bectu nuckyccuio O MOdB3€ M BpelNE BO3ACUCTBUS Ha YEJIOBEKAa 3BYKOBBIX BOJIH,
apryMEHTUPOBATh CBOIO MO3ULIMIO, YMETh BBICIYIIIMBATh MHEHUE JIPYTUX YYaCTHUKOB.

['0TOBUTH IPE3CHTAIIMK U COOOIIEHHUS 10 M3YyYCHHBIM TEMaM

DIEeKTpOMarHu
THBIE BOJIHBI.

ONEKTPOMarHUTHBIE BOJIHBI,
ToJIe.

Buxpeoe anekrpudeckoe
ToJIE.

Jlnarmma3zoHbl
IIEKTPOMATrHUTHBIX
W3JIyYECHHUUN U UX
IIPAKTUYECKOE IIPUMEHEHHE.

KontponbsHsie paboThI:
2. Konebauus 1 BOJHBI

JlaBaTh ormpeneneHue MOHSATUI: SIIEKTPOMAarHUTHOE II0JIe, BUXPEBOE JJIEKTPUUYECKOE II0JIe,
ANIEKTPOMArHUTHBIE BOJHBI, CKOPOCTb BOJIHBI, JUIMHA BOJIHBI, (Da3a BOJHBI,  OTpa)KEHHE,
peoMIieHUe, TOomoleHne, HHTepdepeHuns, Iupakius, MONePeYHOCTh,  MOJIIpU3ALUs
AIIEKTPOMATHUTHBIX BOJIH, PAIHOCBA3b, PATUOIOKALIKS.

OOBACHATH B3aMMOCBSI3b TIEPEMEHHBIX AEKTPUUECKOTO U MarHUTHOTO moieil. PucoBath cxemy
pacrpoCTpaHEeHUs dJIEKTPOMArHUTHOW BOJHBI. [lepedncnsTh CBONCTBA M XapaKTEPUCTUKHU
ANIEKTPOMATrHUTHBIX BONH. Pacmo3HaBarh, HaOMonaTh ANIEKTPOMArHUTHBIE BOJIHBI, M3JIyY€HUE,
npuéM, OTpakeHHe, TMpeloMIIeHHe, TOmIolleHne, uHTepdepeHnuo, Audpakuuo U
MOJISIPU3AINIO TIEKTPOMArHUTHBIX BOJH.

BbIuncnaTh B KOHKPETHBIX CUTYaIMSX 3HAYCHHS XapaKTEPUCTHK BOJIH: CKOPOCTH, YacTOTHI,
JUIMHBI BOJHBI, pazHocTH (a3. MccrnemnoBaTh CBOWCTBA ANEKTPOMArHUTHBIX BOJH C TOMOIIBIO
MobOunpHOTO Tenedona. Ha3piBaTh U OMUCHIBATH COBPEMEHHBIE CPEICTBA CBI3U. BhIaenars poib
A. C. IlonoBa B M3y4€HHH 3JIEKTPOMArHUTHbBIE BOJIH U CO3JJaHUU PAJIUOCBSI3U.




OTHOCHUTBCS ¢ YBOKCHHEM K yYEHBIM U UX OTKPBITUSM, OOOCHOBHIBATH BaKHOCTH OTKPBITHUS
AIIEKTPOMArHUTHBIX BOJIH JIJI Pa3BUTHS HAYKH.

Haxomute B smTeparype u WHTepHere uHpOpMAIIHUIO,
MIOCTaBJICHHBIE BOIIPOCHI IO TEME.

PaGoTath B mape u rpynme npu peiieHruu 3a/1a4 U BHITIOJTHEHUH MPAKTUYECKUX 3a1aHH.
Becrtu nuckyccuro 0 moJib3e U Bpeae UCIOIb30BAHUS YETOBEKOM IEKTPOMArHUTHBIX BOJIH,
apryMEHTUPOBATh CBOIO MO3ULIMIO, YMETh BBICIYIINBATh MHEHHUE JAPYTUX YYACTHUKOB.
['oTOBUTH NIpE3eHTAIIMU M COOOIICHHUS 110 N3YUYEHHBIM TEMaM.

IMO3BOMAIOIIYKO OTBCTHUTL Ha

Onruka.

CaeTOBBIE
BOJIHBI.
I'eomerpuueckas
Y BOJIHOBAsI
ONTHKA.

I'eomerprueckas onTuka.
[IpssMmonuneitHOE
pacnpocTpaHeHHe

CBETa B OJHOPOJHOM Cpe/ie.
3aKOHBI OTPAXKEHUS U
npenomiieHus ceera. [lonHoe
oTpaxeHue. OnTuyeckre
pUOOPBHI.

BonHoBEbIE cBOMCTBa CBETA.
CkopocTh cBeTa.
Hurtepdepentus cera.
KorepentHocth

BosH. Jludpakmus crera.
[Tonspuszauus ceera.
Hucnepcus

cera. [Ipakrnueckoe
MIPUMEHEHHE
AJIEKTPOMAarHUTHBIX
W3J1yYEHUM.

JlaGopaTopHbie pabOTHI:

4. OnpeneneHue noka3aresns
MIPEIOMJIICHUST CPEJIbI.

5. Usmepenue pokycHoro
paccTosiHus coOuparomei
JIMH3EL.

6. Onpenenenne IMHBI
CBETOBOM BOJIHEI.

JlaBaTh ompeneneHue NOHIATUN: CBET, TEOMETPUYECKas ONTHKA, CBETOBOM JIyd, CKOPOCThH CBETA,
OTpaX€HHE CBETA, IPEJIOMJIEHHUE CBETa, IOJIHOE OTpPaXEHHE CBETa, yrojd NaJeHUs,  yroj
OTpPaXXEHHMsI, YIoJI IPEJIOMIIEHUS, OTHOCUTEIbHBINA OKa3aTellb IPEIOMIIEHUS, aOCOIIOTHBIN
MOKa3aTeNnb MpeloMJIeHHs, JMH3a, (OKYCHOE pPAcCCTOSHUE JIMH3bI, ONTHYECKas CUiIa JIMH3BIL,
qucrepcusi cBeTa, UHTepdepeHuMs cBeTa, audpakuus cBeTa, AUPPaKIMOHHAS pemeTKa,
MOJIIpU3aIUs CBETA, €CTECTBEHHBIN CBET, IJI0OCKOMNOISIPU30BaHHBIA CBET.
OrnuceIBaTh METOJIBI U3MEPEHHS CKOPOCTH CBETA.

Ilepeuncnars CBOWCTBA CBETOBBIX BOJIH. Pacmnos3HaBarh, BOCIPOWU3BOAUTH,
pacrpoCTpaHEHUE CBETOBBIX BOJH, OTPAXKEHUE, MPEIOMIIEHHE, IMOINIOLIECHUE,
uHTepdepeHIuto, TMpPaKnio U MOIIPU3AIUI0 CBETOBBIX BOJIH.

®opmynupoBaTh npuHUIKN [tolreHca. 3akoHbI OTPAXKEHUS U MPETOMIIEHUS CBETa, TPAHUIIBI UX
IPUMEHNUMOCTH.

CrpouTh X0J Jyda B IUIOCKOTAPAJUICNIbHOM  IUTACTUHE, TPEYroJbHOM MpU3ME, MOBOPOTHOMU
npusMe, 000padnBaroIIei Mpu3Me, TOHKOM JTMH3E.

Crpoutsb n3o00paxkeHue mpeaMeTa B II0OCKOM 3epKalie, B TOHKOW JIMH3E.

[lepeuncnsaTe BUIBl JMH3, UX OCHOBHBIE XAPAKTEPUCTUKH - ONTHUYECKUW LEHTp, IVIaBHAas
ONTHUYECKasi OCh, POKYC, ONTHUECKAsI CUJTIA.

OnpenensaATh B KOHKPETHOM CHUTyallMM 3HA4YE€HUs YyIJIa MAaJEHUs, yIa OTPaXKeHus, yma
OPENOMIICHUS, OTHOCHTENIBHOTO IIOKa3aTess IMPEOMIICHHUs, aOCONIOTHOTO  TOKa3aress
MPENOMIIEHUS, CKOPOCTH CBETa B cpeie, (POKYCHOTO PAaCcCTOSTHUS, ONTHYECKON CHUIIbI JTMH3BI,
YBENUYEHHS JIMH3BI MEepHoAa TUMPAKIIMOHHON PEUIETKH, MOJOKEHUNH WHTEPPEPEHIIMOHHBIX U
TU(GPAKIIHOHHBIX MAKCUMYMOB U MUHUMYMOB.

3anuceiBaTh (GOpPMYITy TOHKOHM JIMH3BI, PACCUUTHIBATh B KOHKPETHBIX CUTYallUSAX C €€ MOMOIIbIO
HEU3BECTHbBIC BEJTMYHHBIL.

OOBSACHATH PUHIIUI KOPPEKITUH 3PEHHUS C TIOMOIIBI0 OUKOB.

DKCIIepUMEHTAIBHO OMpPENeNsITh MOKa3aTelb IMPEeTOMIICHUSI Cpedbl, (OKYCHOE pacCTOSHUE
coOuparomieil 1 pacceuBarolleil JIMH3, UIMHY CBETOBON BOJIHBI C TMOMOIIBI0 TU(MPAKITHOHHON
PELIETKY.

HaOIronaTh
JTUCTICPCHIO,




Uccnenosanus:

1. UccnenoBanue
3aBHCHMOCTH

yIiia IpeJIOMIICHUS OT yIiia
IMagICHUs.

2. UccnenoBanue
3aBUCHUMOCTHU PACCTOSIHHS OT
JHUH3BI J0

1300paXKeHUs! OT pacCTOSHUS
OT JIMH3BI 10 HpeleeTa.

[IpoBepka runores:

VYron npenomieHus

MIPSIMO ITPOMTOPILIMOHAIIEH YIITY
MaJICHUS.

HccenenoBars 3aBUCMMOCTD yIIa IIPEJIOMIIEHUS OT yIJIa NAJCHUS, 3aBUCUMOCTb PAcCTOSHUSA OT
JMH3BI 10 U300paKeHUs OT PACCTOSHUS OT JIMH3BI 10 TPEIMETA.
[IpoBepsATe TUIOTE3BI: Yroja NPEJOMIICHUS NPSAMO MPONOPLUOHAICH
KOHCTPYHPOBATh MOJICJIN TEJIECKOTa H/UITH MUKPOCKOTIA.

PaGorare B nape u rpynmne npu BBINOJIHEHUU

IOPAKTUYECKUX 3a/laHui, BBIJIBMKEHMM THIIOTE3, Pa3pabOTKE METOJOB IPOBEPKU THUIOTE3.,
Haxogute B mmreparype u HWurtepnere wundopmanuio o Ouorpadusx  W. Heiorona,
X. I'oiirenca, T. FOnra, @. ®penensa, 006 WX HAyYHBIX

paboTax, 0 3HaUEHUH UX paboT /JIs1 COBPEMEHHON HAyKH.

Bricka3biBaTh CBO€ MHEHHE O 3HAUEHUHM HAyYHBIX OTKPBITUN W paboT mo ontuke M. HeloroHa,
X. I'oiirenca, T. FOura, O. @penens.

Bocnpunumars, aHaIW3UpOBATH, nepepabarTbIBaTh
COOTBETCTBUU C IIOCTABICHHBIMU 3aJa4aMHu.

Bri1ensaTe OCHOBHBIE MOJOXKEHUS KOPIYCKYISIPHOW U BOJHOBOW TEOPHUW CBETA. YUYacTBOBAThH B
00CYXIEHUU 3TUX TEOPHUI M COBPEMEHHBIX B3MIAJ0B HA MPUPOAY CBETA. | OTOBUTH Mpe3eHTaIun
Y COOOIIEHHUS IO U3YYEHHBIM TEMaM.

yIIy MaaeHus WU

U TpeAbaBIsATh HHGOpMALUIO B

N3nyuenue u

Bunb! nznyueHni.

ﬂaBaTB OIIPCACIICHUC TIOHSATHH: TCIIJIOBOC HU3JTYYCHHC, OJICKTPOJIFOMUHECUCHIIMA,

CHEKTPbI Nctounuku KaTOJIOJIOMUHECHEHIINH, XEMUJIIOMUHECIEHIMs, (oToNoMUHeceHIns. [lepeuncnsaTs BUIbI
ceeta. CrekTpsl. criekTpoB. Pacmo3HaBarh, HaOMIOMATh CIUIONIHOW CIEKTp, JIMHEHUYATBIM CHIEKTpP, MOJOCATHIN
CrekTpanbHbIi aHaN3. CIEKTp, CIEKTP U3Iy4eHUs U norouieHus. [lepednciasaTe BUIbI 37€KTPOMArHUTHBIX U3JIy4EHUH,
TennoBoe nznydenue. UX HUCTOYHUKHU, CBONCTBA, IpUMEHEHHe. Vcronp30oBaTh  IIKaldy 3I€KTPOMAHUTHBIX BOJIH.
[Tkana 3neKTpOMarHUTHBIX CpaBHMBaTh CBOIMCTBA 3JIEKTPOMArHUTHBIX BOJIH Pa3HBIX JUAla30HOB
BOJIH.
HaGmronenue criekTpos.
KonrponbHble paboThI:
3. OnTHka
OcCHOBBI crIeMAIBHON TEOPUH OTHOCUTENBHOCTH.
OcHoBBI IToctynarsr CTO: JlaBaTh ompeneneHue MOHATHH: cOObITHE, MOCTYJIaT, COOCTBEHHas HMHEpLMalbHAs CHUCTEMa
CriellManbHON WHBapUAHTHOCTb MOJTYIIS oTcuéra, cOOCTBEHHOE BpeMs, COOCTBEHHas JUIMHA Tela, Macca IOKOs, WHBapUaHT, SHEprus
TEOpUH CKOPOCTH CBETa B BaKyyMe, HOKOSI.
OTHOCUTEJIBHOCTH | IPUHIIAII OTHOCUTEIIBHOCTH ®opmynuposars noctynarel CTO. ®opmynuposars BeBOAEl U3 noctynaros CTO.
(CTO) OHHIITENHA. Ananu3upoBaTb (GOpPMYILy PpENSATUBUCTCKOTO 3aKOHA CJOXEHUS CKOpOCTeH. 3amuchIBaTh

CBs3p Macchl ¥ SHEPrUn
CBOOOIHOM YacCTUILIbl. DHEPTHUs
TOKOSI.

BbIpa)KEHUE I SHEPT UM MOKOs YacTUlbl. M3marare CyTh NPUHIIMIIA COOTBETCTBHUSL.
Haxogute B nuteparype u HMHtepHere nHdopmanuio o Teopuu 3¢pupa, 006 3KCIEepUMEHTaXx,
KoTopble mpuBenu K cozgaHuio  CTO, o0 OTHOCHUTENBHOCTH PACCTOSIHUS M TPOMEKYTKOB




BpeMeHH, 0 Ouorpaduu A. DiHIITEIHA.
BrickazbiBath cBoE MHeHUE 0 3HauYeHuU CTO 1151 COBpeMEHHOM HayKH.
['0TOBUTH NMpE3eHTALUU U COOOLICHNS IO N3YYCHHBIM TEMaM.

KganToBas ¢uznka 204.

CaeTOBBIC l'umote3a Ilnanka o kBantax. | JlaBate ompeneneHue mOHATHH: (OTOA(D(EKT, KBAHT, TOK HACHIIICHHS, 33JICPIKUBAIOIICE
KBaHTBHI. dororddexr. DoToH. HanpspDKeHUEe, padoTa BBIX0/1a, KpacHas rpanuia Gortodddexra.
VYpaBHeHue A. DUHTIITEHHA Pacno3naBatsb, HaOmronaTh siBieHue Gorosrddexra.
i potoadpdekra. OnuceiBate onbiTel CroneroBa. dopmynupoBarh rumnoresy [lnaHka o kBaHTax, 3aKOHBI
KopnyckynspHo-BOIHOBOM, dorordpdexra. AHaTU3UPOBATH 3aKOHBI HOTOIPPEKTA.
JIyau3M. 3anuceIBaTh U COCTABIATh B KOHKPETHBIX CUTYallUsX ypaBHEHHE DiHIITENHHA Ui poTodddexra
Y HaXOJUTh C €ro MOMOIIBI0O HEU3BECTHbIE BETUUHHBI.
BobluncnaTe B KOHKPETHBIX CHUTyallMsIX 3HAY€HUs] MAKCUMaJIbHOM KHHETUYECKOW BSHEepruu
($OTOANEKTPOHOB, CKOPOCTU (HOTORIEKTPOHOB, pabOThl BBIXOJA, 3alMPAIOIIETO HaNpsKEHUS,
YacTOTHl M JUIMHBI BOJIHBI, COOTBETCTBYIOIIUX KpacHO#l rpanuie ¢orodrdpdexra. [IpuBoaurs
MIPUMEPHI  UCTIONB30BaHUA (hoTOdPdekTa.
OOBACHATDH CYyTh KOPIYCKYJISPHO-BOJTHOBOTO JTyain3Ma.
Haxonute B nureparype u uHTepHeTe umHpopMmamuio o paborax CroneroBa, JleGenesa,
BasuiioBa. BeiaensTe poib pOCCHHUCKUX YYEHBIX B MCCIEIOBAaHUU CBOWCTB cBeTa. [IpUBOIMTH
npuMepbl OHOJIOTHYECKOTO M XUMHYECKOTO JEHCTBUSL CBeTa. [OTOBUTH Mpe3eHTauud u
COOOIIIEHUS N0 U3YYEHHBIM TEMaM.
ATOMHas OmneiTer Pe3epdopna. JlaBarb omnpeneneHre MOHATUNA: aTOMHOE SAJIpO, SHEPreTUUECKU YPOBEHb, SHEPTUsI MOHU3AIUH.
¢dusuka [lnanerapHas Mozenb OmnuceiBath onbITH Pezepdopra.
cTpoenus aroma. O6bsicHenue | OnuchiBaTh U cpaBHUBATh Mojeiu atoma Tomcona u Pesepdopaa.
JTUHEeYaToro PaccmatpuBars, ccienoBaTh U OMKUCHIBATh JIMHEHUATbIE CIICKTPHI.
CHEeKTpa Bojopoaa Ha ocHOBe | DopMmynupoBaTh KBaHTOBbIE MOCTYlIaThl bopa. OOBACHATH JHHEHUYaTble CHEKTPbl aroma
KBaHTOBBIX MOCTYIaToB bopa. | Boopo/ia Ha OCHOBE KBaHTOBBIX MMOCTynaroB bopa.
PaccuuthiBaTh B KOHKPETHOW CHUTYyallMd 4YacTOTY M JJIMHY BOJHBI HCIyCKaeMoro (oToHa mpu
JlaboparopHas pabora: nepexo/ie aToMa U3 OJHOTO CTAI[MOHAPHOTO COCTOSHUS B JIPYroe, SHEPrui0 HOHU3ALMU aToMa.
7. HaGmronenue crutomHoro U | Haxoquts B nureparype U UHTEpHETE CBeAeHHUS O (akTaxX, MOATBEPKIAIONINX CIIO0XKHOE
JTUHENYaTOro CIeKTPOB. CTpoeHue aroMa, O paboTax Y4EHBIX MO CO3JAHUIO MOJIENHM CTPOCHHUS aToMa O MPUMEHEHUU
Ja3epoOB B HayKe, METUIIUHE, IPOMBIIITICHHOCTH, OBITY.
Boiaensats poib poccHiickiX y4EHBIX B CO3/IaHUU M MCIIOJIb30BAHUU JIa3€pPOB.
['0TOBUTH Npe3eHTaLNU U COOOLIEHNS IO N3YYEHHBIM TeMaM
®dusznka CocraB u crpoeHue aroMHoro | JlaBaTb omnpeneneHusl MOHSATHHA: MacCOBOE YHWCIO, HYKJIOHBI, sJIepHbIE CHIIbI, Je(deKT Macc,

ATOMHOIO sAJpa

aapa.
N3otomnel. fnepHble CUIIBI.
Jledekt Macchl ¥ SHEprus

OHEPTIUA CBA3U, YACIbHAA SHEPTHUA CBA3U ATOMHBIX AICP. PannoakTuBHOCTH
nepuoa nogypaciiaga, HMCKYCCTBCHHAA paAUOAKTUBHOCTD, AACPHBIC PCAKIIHUU, BHCpFCTI/I‘-ICCKI/Iﬁ
BbIXO/] ;mepHoﬁ pCaKkniru, OCIHas AACpHass pCakuus, KOB(I)(I)I/ILII/IGHT PA3MHOXKXCHUA HCI\/’ITPOHOB,




CBSI3H slIpa.
PagnoaxrtuBHOCTE. BHOEI
pPaaOaKTUBHBIX
IIpEBpaICHUI

aTOMHBIX SJIEP.

3aKoH paOAKTUBHOTO
pacrazja.

Metoabl HaOMIONCHUS U
perucTpaluu eMEeHTapHBIX
YacTHULI.

SnepHbie peakuu, peakiuu
neneHus u cuHtesa. LlenHas
peakIus JeJIeHUs sep.
TepMosiAepHBII CUHTES.
[IpumeHenue snepHOM
SHEPTUH.

JlabopatopHas pabota:

8. OnpeneneHre uMIyabca u
SHEpPrUM YaCTUIBl TpU
JBUKEHUH B MAarHUTHOM T10JI€

KpUTHYECKas

Macca, peakTophbl - Pa3MHOXKHUTENHN, TepMosJepHas peakuus. CpaBHMBAaTh CBOWCTBA MPOTOHA U
HeliTpoHa. OmnuchiBaTh NPOTOHHO-HEUTPOHHYIO MoOJENb dAnapa. Onpenensarts cocraB sAep
pPa3IUYHBIX 3JIEMEHTOB C IMOMOILIbI0 Tabmuipbl MenzaeneeBa. M3o0pakaTh M YUTATh CXEMBbI
aTOMOB.

CpaBHUBaTh CHITy AJIEKTPUUYECKOTO OTTAJIKMBAHUS IPOTOHOB U CUILY CBSI3U HYKJIOHOB B SIIpE.
Boraucnare nedexT mace, SHEPrHi0 CBSI3U U YIEIbHYIO SHEPTHIO CBSI3M KOHKPETHBIX aTOMHBIX
a1ep. AHaJIM3UPOBATh CBSI3b YIEIbHON SHEPIHU CBA3HU C YCTONUYMBOCTBIO SIJIED.

[lepeuncnary BuUIBl paJMOAKTUBHOIO pacraga aToMHBIX sep. CpaBHUBaTh CBOMCTBa
anbda-, 6eTa- ¥ raMMa-u3Iy4CHUH.

3anuceiBaTh, OOBACHATH 3aKOH DPaJMOAKTHUBHOIO paclaja, yKa3blBaTh TI'PaHUIIbI
npuMeHUMOocCTU. OnpenensaTh B KOHKPETHBIX CUTYallUAX YMCIIO HEPACTIABIIUXCS SJep, YUCIIO0
pacnaBIIMXCs AP, NEPUOJ MOoypacnazia.

3anuceiBaTh sAepHble peakuuu. OnpenensaTes NPOAYKTHl SAEPHBIX peakuuil. PaccumThiBaTh
SHEPTUYECKUH BBIXOJ AJIEPHBIX PEAKIIAMN.

OnunceiBaTh MEXaHWU3MBI JIEJIEHUS SAEp U LEMHOM saepHOW peakuuu. CpaBHUBATh SAEpHBIE U
TEPMOSIIEPHBIE PEAKIIUU

y4acTBOBAaTh B OOCYKJICHUH NMPEUMYIIECTB U HEJOCTATKOB SACPHON SHEPreTUKH

Haxomute B JsmTepaType M HHTEpHETE CBEAEHUS 00 OTKPBITUM IPOTOHA, HEUTPOHA,
PaAMOAaKTUBHOCTH, O IIOJYYEHUMM M MWCIOJIB30BAHMM PAJMOAKTUBHBIX HM30TOIOB HOBBIX
XMMHMYECKHUX DIIEMEHTOB.

Beigenate ponb pPOCCHHMCKMX YYEHBIX B HCCIENOBAHMAX ATOMHOIO spa,  OTKPBITHU
CIIOHTAHHOTO JEJICHMS SAEP ypaHa, PA3BUTUU SICPHOM SHEPIETUKH, CO3JAHUH HOBBIX H30TOIIOB
B DAAA (OObenMHEHHBIM HHCTUTYT SACPHBIX HCCIIeoBaHuH B T. JlyOHE).

['OTOBUTH ITPE3EHTALMU U COOOLIEHUS 10 U3YYEHHBIM TEMaM.

€ro

DneMeHTapHbIe
YaCTHUIIbI

DJeMEeHTapHbIE YaCTHIIBI.
dyH/1aMEHTAJIbHBIC
B3aMMOJICUCTBUS. YCKOPUTEIU
AJIEMEHTAPHBIX YaCTHUII

KonrposnbsHsie paboThI:
4. KBantoBas (pu3uka

JlaBath onpeaeneHre NOHATUIN: aHHUTUIIALNS,

[lepeuncnaTe OCHOBHBIE CBOMCTBA IIEMEHTAPHBIX YACTHII.

Bbigensate rpynmsl  2eMeHTapHbIX 4YacTull. llepeuncnsTb 3aKOHbI COXpaHEHUs, KOTOpbIE
BBINOJIHAIOTCS IIPH NIPEBPAILEHUAX YACTHLI.

OnuceiBaTh MPOLECCHl AHHUTWIALMU YacTHLl M aHTUYACTUI[ U POXKACHUS IIIEKTPOH-
HO3UTPOHHBIX Tap.

HaspiBath 1 cpaBHUBaTh BU/IbI (DYHIAMEHTAIbHBIX B3aUMO/ICHCTBUH.

OnwuceIBaTh poJib YCKOPUTENIEH B U3yYEHUH JIEMEHTapHBIX YacTHULL.

Haxoaute B nuTeparype U UHTEpHETE CBECHUS 00 UCTOPHH OTKPBITHS, SIEMEHTAPHBIX YaCTHII,
0 TpEX 3Tanax B pa3BUTUM (PU3UKH IIEMEHTAPHBIX YACTHII.

OnuceIBaTh COBPEMEHHYIO (PU3NYECKYIO KApTHHY MUpA.

['0TOBUTH Npe3eHTaLMU U COOOLIEHHS IO N3YYEHHBIM TeMaM




CrpoeHue BCcelleHHOM

Conuneunas
crhcTeEMa.
Crpoenue u
SBOJIIOLUSA
Bcenennoi

ConHeuHast cucTeMa: MIaHeThl
Y MaJible Tella, CHCTeMa
3emuts-Jlyna.

CrpoeHue 1 IBOJIIOIHS
Connna u 3BE371.
Krnaccudukarus 38E3.
3BE3/1BI M HICTOYHUKHU UX
SHEpPTruM.

lNanaktuka. CoBpeMeHHbIE
MIPEJICTABJICHUS O CTPOCHUH U
3BOJIIOIMK BeenenHom.

JlabopatopHas paboTa:
9. Onpenenenue nepuoaa
oOpareHus JBOMHBIX 3BE3T

HaOmroneuns:

Beuepnue nabmonenus 38E31,
JIyHBI ¥ TUTAHET B TEJIECKOII
AN OMHOKIIb.

Uccnenosanue:
UccnenoBanue qBMKEHUS
JIIBOMHBIX 3BE3]

JlaBaTh ompenesneHUe TOHATHI: TapceK, acTPOHOMHYECKas €IUHHIA, TMepurenui, adenui,
COJIHEYHOE 3aTMEHHE' JIyHHOE 3aTMEHHUE, IUIAHEThl 3€MHOM TpyMmbl, IJAHEThI-TUTaHTHI,
acTepous, MeTeop, Mereoput, ¢GoTocdepa, CBETUMOCTb, MNpOTyOepaHel,  IyJabcap,
IPOTO3BE3/]a, CBEPXHOBAsT 3BE3/1a, TlalaKTHKA, KBa3zap, KpacHoe cMelleHue, Teopus bospiioro
B3PbIBa, BO3pacT BcesleHHOM.

Habmronate Jlyny u nnaHetsl B Teneckomn. Buinensate ocoOeHHOCcTH cucteMbl 3emist - JlyHa.
PacrnioznaBath, MOi€TMPOBaTh, HAOIIONATH JIYHHBIE U COJIHEYHbIE 3aTMEHUS.

OObscHATh HpWIKMBBL M OTNIMBBL. OmuckiBarh cTpoeHue ConHedHol cuctemsl. llepeuncnsaTeh
IUTAHEThl U BUABI Majbix Ted. OmnuceiBarh ctpoeHue Cosnua. HaOmronate conHeuyHble MATHA.
CoOmronats npaBuia 0€30MaCHOCTH MPU HAOTIONCHUT

CorHira.

[lepeuncnaTy THUNHYHBIE TPYIIbl 3BE3T, OCHOBHbIE (U3NYECKHE XapaKTEPUCTUKH 3BE3.
OnuceiBaTh 3BOJIOLUIO 3BE3A OT pOXAECHUA N0 cMepTu. HasbiBaTh camble sipkue 3BE3BI U
co3Be3nus. [lepeuncnsaTe BUIBI TaJaKTUK, OMMCHIBAaTh COCTaB U CTPOEHHE raJlakTUK. BbiiensaTh
MJICYHBIA IIyTh CPEeau ApYrux rainakTtuk. Onpenensats Mecto COJHEYHONW CUCTEMBI B 'anakTuke.
OneHuBarh MOPSI0K PaCCTOSHUN J0 KOCMUUYECKUX 0OBEKTOB.

OnuceIBaTh CyTh KPACHOTO CMEILEHUS U €TO

HCIIOJIb30BaHUE NIPU U3YYCHNUHN TJIAKTUK.

[IpuBOINUTH KpaTKOE M3JI0KEHUE TEOpUM bOoJbIIOT0 B3phIBA W TEOPUHU PACHIUPSIONICHCS
Bcenennoi.

PaGorars B nape u rpynie npu BbIIOJIHEHUH NPAKTUUECKUX 3aaHUH.

Hcnonb3oBark MHTEpHET A7 MoUCKa U300paKeHNnH KOCMUYECKUX 00bEKTOB M MH(popManuu 00
UX 0COOEHHOCTSIX.

VYdacTBOBaTh B OOCY)XJICHUH HU3BECTHBIX KOCMHUYECKHX HCCIEIOBaHUN. Bbiiensars coBeTckue u
poccuiickue TOCTHXKEHHUS B 00JaCTH KOCMOHABTMKM U HcClleoBaHMs KocMoca. OTHOCHUTBHCSA ¢
YBOKEHUEM K POCCHUHCKUM Y4EHBIM M KOCMOHABTAM.

HaxonuTe B muTeparype U HHTEpHETE CBECHMS HA 3aJaHHYIO TEMY.

['0TOBUTH Npe3eHTaLUU U COOOLIEHHS IO 3YYEHHBIM TeMaM
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