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INOACHUTEJIBHASA 3AIINCKA

Pa6ouyas nporpamma no ¢pusuke s 10-11 kiaaccoB cocraBjieHa Ha OCHOBe:

— TpeOOBaHUU K pe3yibTaTaM OCBOCHHS OCHOBHOH 00pa3oBaTelIbHON MPOrpaMMbl CPEIHETO
obmero o6OpaszoBanusi (OOII COO), mnpencraBieHHbix B DenepansbHOM T'OCYJApPCTBEHHOM
obpazoBarensHOM cTtanaapte (PI'OC) cpennero oduiero oopa3zoBaHus;

— TlpumepHO# OCHOBHOM 00pa30BaTEIbHON MPOrpaMMBbI CPETHEr0 00IIEero 00pa3oBaHus;

— OcHOBHOI1 00pa30BaTEIHLHON MPOTPAMMBI CPEIHETO 00IIEro 00pa30BaHUs MYHUIIUIIAIBHOTO
Oro/KeTHOTrO 00IIe00pa3oBaTensHOr0 yupexkaenus «Cpenass obmieoOpazoBarenbHas mkomna Nely T.
Bonoroe, TBepckoii obnacTy;

— y4eOHOro mnjaHa MYHHUIMIAIBHOTO OIOKETHOro 001Ie00pa30BaTEIbHOTO YUpEXKICHHUS
«Cpennss obuieoOpazoBarenbHas mkoia Ne 1» r. bonoroe, TBepckoit o0nacTu;

— aBTOpckoW paboueit mporpammel mo ¢usuke ans 10-11 kmaccoB: dusuka. Paboune
nporpammel. [Ipenmernas nuHus ydeObHukoB cepun «Kmaccuueckuit kype». 10-11 xmaccel: yueO.
nocobue i 001eoOpa3oBaT. opranu3anuii: 0a3oBblii U yrmyomn. ypoau / A.B. lllatammna. — M.:
ITpocsemenue, 2017. — 91 c.

Pagouas nporpamMMa opMeHTHPOBAHA HA MCNOJb30BaHUe YUeOHUKOB «Pu3uka» 1ias 10 u
11 xknaccoB cepun «Kinaccuuecknii Kype»:

dusuka. 10 kmacc: yueOHUK i 001e00pa3oBaTeIbHbIX OpraHu3aiuii (0a30Bbiii ypoBeHb) /
I'.4. Msakumes, b.b. byxosues, H.H. Corckuii; mox pen. H.A. IlapdenteeBoii. — M.: IIpocBemenue,
2017.-416 c.

®uszuka. 11 kmace: yueOHHK At 0011€00pa30BaTENbHBIX Opranu3anuii (0a30BbIA yPOBEHB) /
I'A. Msakumes, b.b. byxosues, B.M. Hapyrun; nox pea. H.A. IlappentreBoil. — M.: [IpocBemienue,
2017.-432c.

B mporpamme y4TeHbI OCHOBHbBIE HJIEH U MOJIOKEHUS MPOrpaMMbl (POPMUPOBAHUS U Pa3BUTHUS
YHHMBEpCaJbHBIX y4E€OHBIX JeHcTBUH 1 cpenHero oOmiero o0pa3oBaHus U cOOJIOZEHA
peeMCcTBEHHOCTD ¢ [IpuMepHOi mporpaMMoii 1o ¢pu3uKe 1151 OCHOBHOI'O 00IIero 00pa3oBaHus.

[Iporpammoli  mpPeayCMOTPEHO  pa3BUTHE BCEX  OCHOBHBIX  BHUAOB  JEATEIbHOCTH,
MPEACTABICHHBIX B IPOrpaMMe OCHOBHOT'O 00IIero o0pa3oBaHMsL.

OcBoenue mporpaMmbl 1O (Qu3MKe oOOecrneyuBaeT OBJIAJICHME OCHOBaMH Yy4eOHO-
HCCIIEZIOBATEIbCKOM N1€ATEIbHOCTH, HAYYHBIMH METOJAaMH DELIEHHs] Pa3IUYHBIX TEOPETUYECKUX H
MPAaKTUYECKUX 3a/1a4.

Mertogomorunueckoii ocHoBoii DPI'OC COO sBissercd CHCTEMHO-IEATEILHOCTHBIA MOAXO..
OcHOBHbIE BH/IbI yUeOHOMU JEATEIbHOCTH, MPEICTaBICHHbIE B TEMAaTHUECKOM IIJIAHUPOBAHUM paboueit
IIPOrpamMMBbl, MO3BOJISIFOT CTPOUTH Mpollecc O0ydeHHUss Ha OCHOBE JAHHOTO mojaxona. B pesynbrare
KOMITETEHIINH, C(HOPMHPOBAHHBIE B INKOJIE IPU M3YyYeHUH (HU3UKH, MOTYT BIOCJIEACTBHU
UCTIOTH30BATHCS YIAIIUMUCS B JIFOOBIX KU3HEHHBIX CUTYAIIHSIX.

Pabouas nporpamMma BKIIIOYAET CIEAYIOIINE Pa3Iebl:

1. IloscHuTenbHAsT 3amMcKka, B KOTOPOW KOHKPETH3UPYIOTCA OOHMe 1Ledd CpEeIHEro
oOpa3oBaHus ¢ yuéToM criequpuKy (PU3UKU KaK yueOHOro mpeimMera.

2. OOmias xapakTepuCTUKa y4eOHOr O peaMeTa.

3. Mecto Kypca GpU3MKH B y4eOHOM ILJIaHE.

4. Pe3ynbTaThl OCBOCHHS Kypca (U3UKH — TUYHOCTHBIE, METANIPEIMETHBIC U TPEIMETHBIE.

5. Conepkanne Kypca (PU3UKH.

6. [Imanupyemble pe3ynbTaThl U3YUEHHS Kypca PU3UKU.

7. TemaTuueckoe MIAHHUPOBAHUE C OMpPEAEIEHUEM OCHOBHBIX BHUJOB YYEOHOH NeATEIbHOCTH
yuYaluxcs Ipu U3y4eHUH Kypca (PU3HKH.

8. TemaTnueckoe MJaHUPOBAHUE C YKAa3aHHEM KOJIMYECTBA YAaCOB, OTBOJUMBIX Ha OCBOCHHE
Ka)KJI0M TEMBI.

OBIIAA XAPAKTEPUCTUKA YYEBHOI'O IPEIMETA

®duszrka, Kak Hayka o Hambosiee OOIIMX 3aKOHAX MPUPOJBI, BHICTyNasi B KauecTBE y4eOHOro
npeaMeTa B IIKOJE, BHOCHT CYIIECTBEHHBIH BKIAQJ B CHCTEMY 3HAHHW 00 OKPYXKAIOUIEM MHUpE.
[xompHBIN Kypc (QU3HKKA — CHCTEMOOOPA3YyIOUIMI ISl €CTECTBEHHO-HAYYHBIX YUEOHBIX MPEAMETOB,
MOCKOJIbKY (DM3MYECKUE 3aKOHBI JIGKAT B OCHOBE COJICP)KAHHS XUMHUHU, OMOJOTHUU, (PU3NUECKON
reorpauu U aCTPOHOMUH.

W3ydenue (u3MKH SBISETCS HEOOXOAMMBIM HE TOJILKO JUIS OBJIAJICHUS OCHOBAMH OJHOM W3
€CTECTBEHHBIX HayK, SBISIONICHCS KOMIIOHEHTOW oOmero oOpa3oBaHus. 3HaHUE (GU3HKKH B €6
HUCTOPUYECKOM  pa3BUTUU TOMOTAaeT YEJIIOBEKY IOHATH Tpolecc (GOPMUPOBAHUS  JIPYTUX



COCTaBJIIIOIIIMX COBPEMEHHOU KynbTyphl. [ yManuTapHoe 3naueHue Gpu3mku Kak 00s3aTeIbHON YacTh
olmiero o0Opa3oBaHUsI COCTOMT B TOM, YTO OHA CIOCOOCTBYET CTAaHOBJIECHHIO MHUPOMOHUMAHUSA M
Pa3BUTHIO HAYyYHOTO CHOCO0A MBIILICHUS, TO3BOJISIONIEIO OOBEKTUBHO OILICHUBATh CBEIACHHUS 00
OKpyxatolieM mupe. Kpome Toro, oBjajeHHE OCHOBHBIMH (U3MUYECKUMH 3HAHHSAMU Ha 0a30BOM
YPOBHE HEOOXOAMMO MPAKTHUECKU KaXKIOMY YE€JIOBEKY B COBPEMEHHON KU3HHU.

Hns  pemienust 3amad (GOPMHUPOBAHUS OCHOB HAYYHOIO MHPOBO33DEHUS, Pa3BUTHUS
HMHTEJUICKTYaJIbHBIX CIIOCOOHOCTEH M IMO3HABaTEIbHBIX HHTEPECOB IIIKOJLHUKOB B MPOLIECCE U3YUCHUS
(U3MKH OCHOBHOE BHUMAHHE CJIEIYyET YICIATh HE CTOJIBKO Iepeaade CyMMbl T'OTOBBIX 3HAHUH,
CKOJIPKO 3HAKOMCTBY C METOJlaMU HAay4YHOT'O MO3HAHHS OKPYKAIOIIETO MHUPA, MTOCTAHOBKE MPOOIIEeM,
TPeOYIOMNX OT YYAIIUXCsl CAMOCTOSITEIbHON AESITEbHOCTH IO UX Pa3peIICHHUIO.

Henu nzydenus: GU3NKH B CPEAHEN MIKOJIE:

— (QopmupoBanre y 0O0y4aromMXcsi yYBEpPEHHOCTH B I[EHHOCTH OOpa30BaHUS, 3HAYUMOCTHU
bu3nUecKuX 3HAHUHN JJIs1 KOKIOTO YEJIOBEKA HE3aBUCUMO OT €ro Mpo(eCCHOHAIBLHOMN eI TebHOCTH;

— OBJIaJICHUE OCHOBOIONATAIONIMMH (PU3UYECKUMH 3aKOHOMEPHOCTSIMH, 3aKOHAMU U
TEOPUSIMU; paclIupeHre 00bEMa UCIONB3YEMBIX (U3NIECKUX MOHSITHIA, TEPMUHOJIOTHH U CHMBOJIUKY;

— mpuobpeTreHHue 3HaHUK O (QYHIAMEHTAIBHBIX (U3MYECKUX 3aKOHAX, JIGKAIIUX B OCHOBE
COBpeMeHHOW (pM3MUecKoil KapTHHBI MHpa, O HanOoJee BaXKHBIX OTKPHITHSX B OOJIACTH (PH3UKH,
OKa3aBIIMX OIpPEAEIAIONIee BIUSIHUE HA Pa3BUTHE TEXHUKH M TEXHOJOTHH, TOHUMAaHHUE (HU3HUECKOM
CYIIIHOCTH SIBJICHUH, HA0JIt01aeMbIX BO BceneHHoii;

— OBJIaJIECHUE OCHOBHBIMM METOJIaMU HAy4YHOTO TO3HAHUS MPUPOIbI, HCMIOJIb3yEMBIMU B
¢usuke (HaOIIOEHUE, ONMUCaHUE, U3MEPEHHE, BBIABMIKEHUE TUIIOTE3, MPOBEAEHUE SKCIEPUMEHTA);
OBJIAJICHHUEC YMEHUSMH 0OpabaThiBaTh JAaHHBIC DKCIICPUMEHTA, OOBSICHSATH IOJYYCHHBIC PE3YJIbTaThl,
YCTaHABJIMBATh 3aBUCUMOCTH MEXIY (U3UYESCKHMMH BEIMYMHAMHM B HAOJIIO1aeMOM SIBJICHUH, JIEJIaTh
BBIBOJIbI;

— oTpaboTKa yMeHHUs pemaTh GU3NUECKue 3aJa4u pa3HbIX YPOBHEH CIOXKHOCTH;

— TpUOOpETEeHHE: OMbITa Pa3HOOOpPA3HON JCATEIBHOCTH, OIbITA TMO3HAHUS M CaMOIO3HAHMS;
YMEHUW CTaBUTh 3aJa4yH, PEIaTh NPOOJIEMbl, NMPUHUMATH PEIICHUS, HUCKAaTh, AHAJU3UPOBATH WU
oOpabareiBaTh HMH(POPMAIIMIO; KJIFOYEBBIX HABBIKOB  (KJIFOUEBBIX KOMIICTCHIIMI), HWMEIOIINX
YHUBEpCAJIbHOE 3HAaY€HWE: KOMMYHHKAIIUW, COTPYAHUYECTBA, H3MEPECHUH, OSPPEKTUBHOTO U
0€30MacHOr 0 UCIIOIb30BAHMS PA3JIMYHBIX TEXHUYECKUX YCTPOHCTB;

— OCBOCHHE CIOCOOOB HCMOJB30BaHUS (U3NUECKUX 3HAHUN I PEIICHUS MPAKTUYSCKUX
3a1a4, OOBSICHEHHUS SIBJICHHI OKPY)KAIOIIeH NeCTBUTEIHHOCTH, oOecrieueHus: 0€30MacHOCTH KU3HU U
OXpaHbl TPUPOJIBI;

— Ppa3BUTHE TO3HABATEILHBIX HHTEPECOB, MHTEIUIEKTYaIbHBIX U TBOPUYECKHX CIIOCOOHOCTEH B
npolecce MpUOOPETeHUsT 3HAHUM C MCIOJIB30BAHMEM PA3JUYHBIX HMCTOYHUKOB HWH(OOpPMAILMU U
COBPEMEHHBIX HWH(MOPMALMOHHBIX TEXHOJNOTWUH; yMeHuil (opMymupoBaTth ¥ OOOCHOBEHIBATH
COOCTBEHHYIO TO3HWIIMIO TIO OTHOIIEHWIO K (u3nyeckod WHQOpMaIuu, MoixydaeMol M3 pa3HBIX
HCTOYHHKOB;

— BOCIHTAHHUE YBAXUTEIHHOI'O OTHOLIEHUS K YYEHBIM U UX OTKPBITUSIM, YYBCTBA TOPJOCTH 32
POCCHICKYIO (PM3HYECKYIO HAYKY.

OcoOeHHOCTh IIeNenonaranusi it 0a30BOro ypoBHS COCTOMT B TOM, 4YTO OOyYCHHE
OPUEHTHUPOBAHO B OCHOBHOM Ha (hopMUpOBaHME y OOydarolMxcs OOLIeH KyJbTypbl M HAay4HOI'O
MHPOBO33pEHUS, HA UCIOJIb30BAaHUE MOYUCHHBIX 3HAHUM U YMEHUH B TIOBCEIHEBHOM KM3HU.

Conepxanue Kypca (pU3UMKH B IIPOrpaMMe CpPeaHEro o0Iero oOpa3oBaHUsl CTPYKTYPHUPYETCS
Ha OCHOBE (PHM3WYECKMX TEOpUH W BKJIIOYACT CICAYIOIIME pa3zieibl: HAay4YHBIH METOJ] IO3HAHHS
MPUPOABI, MEXaHUKA, MOJIEKYJIsipHash (U3MKA U TEPMOAMHAMHUKA, JJCKTPOJMHAMHKA, KOJIEOaHUS U
BOJIHBI, ONITHKA, CIICIIHATbHAS TEOPUSI OTHOCUTEILHOCTH, KBAHTOBas (Pu3nkKa, cTpoeHue Beenennoil.

MECTO KYPCA ®U3UKHU B YYHEBHOM IIJIAHE

B coorBercTBUM ¢ y4yeOHBIM IJIAHOM KypCy (DU3WKHM CpeIHEH MIKOJBI MPEAIIEeCTBYET KypC
GU3MKH OCHOBHOM IIKOJIBI (7-9 Kiacchl), BKJIFOYAMOIIMK 3JIEMEHTApHBIE CBEIACHUS O (PU3NYECKUX
BEIMYMHAX U SBICHUSIX.

Ha »srtame cpemHeil mIKOJbI BO3MOXKHO H3Yy4YeHHE OOYYAIOUIMMMCS €CTECTBO3HaHHUS MO0
¢u3nky Ha 6a30BOM MM yTIIyOJIEHHOM YPOBHE.

Jannas paboyas mporpamma 1o ¢usuke aas 6a30BOro ypoBHs coctaBiieHa u3 pacuéra 140 g 3a
nBa roja ooydenus (rmo 2 4 B Henemo B 10 u 11 knaccax); B nporpamme yuteHo 10% pesepBHOro
BpeMeHU. Pe3epBHOE BpeMsi MOXKET OBITh HCIOJIb30BAaHO Uil YBEIMYCHHS BPEMEHU Ha H3Y4YCHHUE
OTJENBHBIX TEM Kypca (PU3UKH B 3aBUCUMOCTH OT MOTPEOHOCTEH yJalmmXxcsi. YUUTHIBACTCS TAKKE TOT
(bakT, 4TO peanbHas MPOAOHKUTEIBHOCTh Y4€OHOI0 rojla BCEera OKa3bIBA€TCs MEHbIIIE HOPMAaTHUBHOM.



PE3YJIbTATBI OCBOEHUSA KYPCA ®PU3UKHU

[IpenonaBanue (U3MKKM B CPEIHEH IIKOJIC HAMPABICHO Ha JOCTHXKCHHE OO0YyYarOIIUMHCS
CIICAYIOIUX JINYHOCTHBIX Pe3yJbTaTOB:

— YMEHHE YIPaBJIATh CBOEH I103HABATEIbHOM J1EATEIbHOCTBIO;

— TOTOBHOCTh W CIIOCOOHOCTh K OOpa3oBaHHMIO, B TOM YHCIE CaMO00Opa30BaHUIO, Ha
MPOTSDKCHUN BCEH JKM3HU; CO3HATEIILHOS OTHOIICHHWE K HENPEPHIBHOMY OOPa30BAHHIO KaK yCIIOBHIO
ycrenHol npodeccnoHanbHOM U 00IIECTBEHHOH 1eATeIhbHOCTH;

— yMEHHE COTPYJHUYATh CO B3POCIBIM, CBEPCTHHKaMH, IETHMH MIAJIIEro BO3pacra B
00pa3oBaTenbHON, y4eOHO-UCCIIC0BATEIILCKOM, MPOCKTHON M IPYTUX BUIAX JACSITCIBHOCTH;

— ¢(hOpMHPOBAHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HAyKH; OCO3HAHWE 3HAUYMMOCTH HAayKHW, BJAJCHHUS JOCTOBEPHONH HHQOpPMAIHEH O TMepeaoBhIX
JIOCTHYKCHHMSIX M OTKPBITHSX MHPOBOM M OTCUECTBEHHOW HAYKH; 3aMHTEPECOBAHHOCTh B HAYYHBIX
3HAHUSAX 00 YCTPOMCTBE MUPa M 00IIECTBA; TOTOBHOCTh K HAYYHO-TEXHHYECKOMY TBOPUECTRBY;

— YyBCTBO TOPJIOCTH 32 POCCUUCKYIO (DU3HUECKYIO HAYKY, TYMaHU3M;

— TOJIOKUTEIHHOE OTHOIICHUE K TPYAY, EeJIeyCTPEMIIEHHOCTD;

— DIKOJIOTHYEeCKas KyJbTypa, OepeKHOe OTHOIICHHE K POTHOW 3eMJie, IPUPOTHBIM OOraTCTBamM
Poccun w Mupa, mMOHMMaHWE OTBETCTBEHHOCTH 33 COCTOSIHUE MPHPOIHBIX PECYpCOB H Pa3yMHOE
MIPUPOAOIOIb30BAHUE.

MeTanpeaMeTHBIMU pe3yJabTaTaAMH OCBOCHHS BBIITYCKHUKAMH CPEIHEU IIKOJBI MPOrpPaMMBbl
10 (pU3HKE SBJISIOTCS:

1) oceoenue pecyniamueHblX YHUBEPCANbHBIX YUEOHBIX OCUICM BUU:

— CaMOCTOSITENbHO OINpENeNsiTh IEeNU, CTaBUTh U (OPMYIHMPOBAaTH COOCTBEHHBIE 3alaydl B
00pa30BaTENbHON NEATEIBHOCTH U )KU3HEHHBIX CUTYAIUsX;

— OIICHMBAaTh pPECypChl, B TOM UHCIE BpeMs M JApyrue HeMaTepHallbHbIE PECYPCHI,
HEOOXOAMMBIE /ISl TOCTHKEHHUS ITOCTaBJIEHHON paHee LeH;

— COIOCTABJIATH UMEIOIIUECS BO3MOKHOCTU U HEOOXOAUMBIE JJIs1 TOCTHXKEHHUS LIETIH PECYPCHI;

— ONpeAeNnaTh HECKOIBbKO MyTel JOCTHKEHHSI TOCTABJICHHOM 11€1IH;

— 3aJ]aBaTh MapaMeTPbl U KPUTEPHUH, TTO KOTOPHIM MOXKHO OMPEEITUTh, UTO IIE1b JOCTUTHYTA;

— CONOCTaBJATH NOJIYYEHHBIN PE3YNbTAT JIEATEIBHOCTU C TTOCTABICHHON 3apaHee LEeNbIo;

— OCO3HaBaTh MOCIEICTBUS JOCTH)KEHHSI TIOCTaBICHHOMN 11e/IM B eATeIbHOCTH, COOCTBEHHOMN
JKU3HU U KU3HU OKPYKAIOLIUX JIHOJEH;

2) oceoenue no3naeamenbHbIX YHUBEPCAIbHBIX YUEOHBIX OCUCm 8UIL:

— KPHUTHYECKH OIICHUBATh M MHTEPIIPETUPOBATH MH(POPMAIIUIO C PA3HBIX IMO3HUIINIA;

— pacno3HaBaTh U (PUKCUPOBATH MIPOTUBOPEUHS B MH(POPMAIITMOHHBIX HCTOYHUKAX;

— HCMOJNB30BAaTh PA3JIMYHBIE MOJEIbHO-CXEMAaTHYECKUE CpEACTBA JUIsl  Tpe/CTaBIICHUS
BBISIBJICHHBIX B UH(OPMAIIMOHHBIX HCTOYHUKAX IPOTUBOPEYUIL;

— OCYHUIECTBJISITh Pa3BEPHYTHIA MH(OPMALIMOHHBIN TMOUCK U CTaBUTh HAa €r0 OCHOBE HOBBIC
(yueOHBIC ¥ TIO3HABATEIILHBIC) 3a/1a4H,

— HCKaTh U HAXOJIUTH 000OIIEHHBIE CTIOCOOHI peIlIeHUs 3a/1aY;

— TPUBOJUTH KPUTUUECKHE apryMEHThI KaK B OTHOIIEHWHU COOCTBEHHOTO CYXICHHS, TaK U B
OTHOILIEHUU IEUCTBUN U CYKJICHUN APYroro 4yeaoBeKa;

— aHaJIM3upPOBaTh U MPeoOPa30BBIBATH TPOOIEMHO-TIPOTUBOPEUUBBIE CUTYAIIHH;

— BBIXOJUTHh 32 PaMKH Y4EeOHOTO MPEIMETa W OCYIIECTBIIATH IIEJICHANPABICHHBIA IMOUCK
BO3MOYKHOCTH LIMPOKOTO MEPEeHOCca CPECTB U CIIOCOO0B J1eH CTBUS;

— BBICTpaMBaTh MHAMBUIYAJIHHYIO 00pa30BaTEIbHYIO TPAEKTOPHIO, YIUTHIBASI OTPAHUYEHUS CO
CTOPOHBI IPYTHX YYACTHUKOB M PECYpPCHBIC OTPAaHHYEHHUS;

— 3aHMMATh Pa3HbIC MO3UILUHU B MO3HABATEIHLHON AEATEIBHOCTH (OBITh YYCHUKOM U YUHUTEJIEM;
dbopMmynupoBaTh  00pa3oBaTENbHBIA  3alpOC W BBINOJHATH  KOHCYJbTAaTHBHBIE  (PYHKIIUU
CaMOCTOSITENIFHO; CTaBHTh MpobieMy W paboTaTh Haa €€ pelIeHueM; YIpPaBIsATh COBMECTHOM
MO3HABATENIbHOM JESITEIbHOCTBIO U MOJUUHATHCSA);

3) océoenue KOMMYHUKAMUBHBIX YHUBEPCAIbHBIX YUEOHBIX Oelic 6Uil:

— OCYHIECTBJISITHh JICTIOBYI0 KOMMYHHUKAIIMIO KaK CO CBEPCTHUKAMH, TaK M CO B3POCIBIMHU (Kak
BHYTpH 00pa30BaTeIbHON OpraHU3aluy, Tak U 3a e€ Mpeaenamu);

— MPH OCYIIECTBICHUU TPYMIOBOW pabOThl OBITh KaK PYKOBOTUTENIEM, TaK H YJICHOM
MPOCKTHOW KOMAaHJBl B pa3HBIX poOJsiX (FEHEepaTopoM UJeH, KPUTUKOM, HCIIOJTHHUTEIEM,
MPE3EHTYIOLIUM H T. 11.);



— pPa3BEPHYTO, JOTMYHO M TOYHO H3JaraTb CBOK TOYKY 3pEHHUS C HCIOJb30BAHHEM
aZIeKBaTHBIX (YCTHBIX U TUCHbMEHHBIX) S3BIKOBBIX CPEJCTB;

— pacro3HaBaTh KOH(IMKTOre€HHbIE CUTYallMH U MPEA0TBPAIATh KOHMIUKTHI 10 UX aKTUBHON
¢ba3bl;

— COrJIacOBHIBATH MO3UIMM WICHOB KOMaHAbl B mporecce paboTel HAX  0OmUM
MPOAYKTOM/PEIICHUEM;

— TPEACTaBIATh MyOJMYHO PE3yNbTAThl WHIWBHUAYATbHOM W TPYNIIOBOW JAEATEIHHOCTH KaK
nepeJi 3HaKOMOM, Tak U mepe]l HE3HAKOMOM ayJ M TOPUEH;

— moxdupate TApTHEPOB IS  JACNOBOM KOMMYHHKAIIMH, HWCXOAS W3 COOOpakeHUi
pPEe3yJIbTAaTUBHOCTU B3aMMOJICHCTBUS, & HE JINYHBIX CUMITATHIH;

— BOCHPHUHHUMATH KPUTHYECKHE 3aMEUaHUs KaK Pecypc COOCTBEHHOTO Pa3BUTHS;

— TOYHO U éMKO (OPMYIHPOBATh KAaK KPUTUUYECKHUE, TAK U OJI00PUTEIILHBIC 3aMEUaHUs B aJpec
IpyruxX JIOJeH B paMKax JeJoBOM M 00pa30oBaTEIbHOW KOMMYHUKAIUM, H30eras Mpu 3TOM
JIMYHOCTHBIX OLIEHOYHBIX CYKJICHH.

IIpeamMeTHBIMHU pe3yJIbTATAMH OCBOCHHUS BBITYCKHHUKAMHU CpeJHEH HIKOJBI IpOrpamMmbl IO
busnKe Ha 6a3060Mm ypoeHe SIBIAIOTCSL:

— cOpMUPOBAHHOCTh MPEACTABICHUNA O 3aKOHOMEPHOW CBSI3M M IO3HABAEMOCTH SIBIIEHUU
IpUpoabl, 00 00BEKTUBHOCTH HAYyYHOr'O 3HAHUA, O POJIM U MecTe (PU3UKU B COBPEMEHHOW Hay4yHOMN
KapTUHE MHpa; MOHMMaHue poau ¢(u3nku B (HOPMUPOBAHMM Kpyrosopa M (GYHKIHOHAIBHOM
IPaMOTHOCTH Y€JIOBEKa Il pEIIeHUs IPaKTUUECKUX 3aa4;

— BJIQJICHUE OCHOBOIIOJIAraloUMMH (PU3MUECKUMU MOHATHSAMH, 3aKOHOMEPHOCTIIMU, 3aKOHAMU
U TEOPHSMHU; YBEPEHHOE M0JIb30BaHUE (PU3NYECKON TePMUHOIOIUEN U CUMBOIMKOM;

— c(hOpPMHUPOBAHHOCTb MPEACTABIEHUNH O (U3NYECKOM CYIIHOCTH SBJIECHUN IPUPOJIBI
(MEXaHUYECKUX, TEMJIOBBIX, 3JEKTPOMAarHUTHBIX U KBAHTOBBIX), BUJaX MaTepUU (BELIECTBO U IOJIE),
JBIDKEHUHM Kak croco0e CyIIeCTBOBaHMS MaTepUH; OCBOEHHE OCHOBHBIX HJAEH MEeXaHHKH, aTOMHO-
MOJIEKYJIIPHOI'O YY€HHUSI O CTPOCHHMM BEIECTBA, 3JIEMEHTOB 3JIEKTPOJUHAMUKN U KBAHTOBOM (pr3HKWU;
OBJIaJICHHE MOHATHIHBIM amnapaToM U CUMBOJIMYECKUM S3bIKOM (PU3HKY;

— BJAJICHME OCHOBHBIMM METOJaMM HAyYHOIO TIO3HAHMs, HCHOJb3yeMbIMH B (usuke:
HaOJro/ieHNe, OluCcaHue, U3MEpEeHNe, HIKCIEPUMEHT; BlaJlecHUe YMEHUSIMH 00pabaThiBaTh Pe3yJIbTaThl
U3MEpeHU, 0OHapYKUBATh 3aBUCUMOCTb MEX 1y (U3NYECKUMU BEIUUYNHAMHU, OOBSICHATH MOJTyYCHHbIE
pe3yJIbTaThl U J1€7aTh BHIBOIBI;

— BJIQJICHWE YMEHMSMM BBIJBUraTh THUIIOTE3bl Ha OCHOBE 3HAHMS OCHOBOIOJArarolUX
¢u3nYecKuX 3aKOHOMEPHOCTEH U 3aKOHOB, IPOBEPATh MX OKCIEPHUMEHTAJbHBIMU CpEllCTBAMH,
bopmMynupys Leb UCCIENOBaHMS; BIaJeHUE YMEHUSIMU OMUCHIBATH U OOBSCHITH CaMOCTOSITENIHHO
NPOBEAEHHBIE AKCIEPUMEHTHI, AaHAJIU3UPOBATh PpE3YyNbTAaThl IOJIYYEHHOM U3 OKCIIEPUMEHTOB
uH(pOpMaLUH, OIPENEIATh JOCTOBEPHOCTh MOJYYEHHOI'O PE3yJIbTaTa;

— yMeHHe pemaTh MpocThlie (U3NYECKUe 3a1a4u;

— c(OpMHUPOBAHHOCTb YMEHHUS NPUMEHATH IMOJYYEHHbIE 3HAHUS Ui OO0BSICHEHUS YCIOBMM
OpoTeKaHus (U3MYECKUX SBJICHUH B MpUpPOAE U [JJIsI HPUHATUSA MPAKTHUECKUX pELIeHUH B
IIOBCEITHEBHOM KU3HU;

— IOHMMaHHE (PU3UYECKMX OCHOB U NPHUHIUIOB AEHCTBUS (paOOThl) MAIIMH U MEXaHU3MOB,
CpPE/ICTB MEPEABUIKEHHS U CBSA3U, OBITOBBIX IPUOOPOB, MPOMBIIIIEHHBIX TEXHOJOIMUYECKUX MPOLIECCOB,
BIIMSHMS X HA OKPY’KAIOILYIO CPENy; OCO3HAHME BO3MOXKHBIX IPUYMH TEXHOIEHHBIX U DKOJOTMUECKUX
Karactpod;

— ¢(hOopMHUPOBAHHOCTb COOCTBEHHOH MO3MLMU MO OTHOLIEHHIO K (U3MUeCcKOH MHpOpMalui,
NIOJIy4aeMON U3 Pa3HbIX MCTOYHHUKOB.

COJAEPXAHUE KYPCA ®PU3UKHU
HA YPOBHE CPEJHEI'O OBHIEI'O OBPA3OBAHUASA

BA3OBbIil YPOBEHDb

Pu3nKa ¥ eCTeCTBEHHO-HAYYHbINH METO/ NO3HAHUSA NPHUPObI

®dusuka — GyHAaMeHTadbHAsl HayKa o Mpupojae. MeToapl Hay4yHOro Hcciae10BaHus PrU3HUecKux
aBleHnii. MonenupoBaHue (QU3MUECKUX SBJICHUM W mporeccoB. DU3MUECKUH 3aKOH — TPaHULBI
npuMeHUMocTd. Du3zndeckrue TEOPpHUH W NPUHIMI COOTBETCTBUSA. Poinb M MecTo (U3MKH B
(GOpMHPOBAaHUN COBPEMEHHOW HAay4YHOM KapTUHBI MHUpPA, B IPAKTUYECKOW IEATEIbHOCTU JIOAEH.
Qu3zuka u Kyremypa.



Mexanuka

I'panuubl NPUMEHUMOCTH  KJIACCUYECKOM MEXaHMKHM. BaxHeilmme KUHEMaTU4YECKHE
XapaKTEPUCTUKU — IIEPEMELCHUE, CKOPOCTb, yCKOpeHUe. OCHOBHBIE MOJIEIIN TEI U JBUKEHUH.

BsaumoneiictBue tei. 3akoHsl BecemupHoro tarorenus, ['yka, cyxoro tpenus. MuepuuansHas
cucTema orcuera. 3aKOHbl MexaHuKH HproToHa.

NMnynsc MaTepuanbHOM TOYKM M CHUCTEMBL. [I3MEHEHMEe U COXpaHEHHE MMIIYyJIbCa.
Hcnonvsoeanue 3aKk0H08 Mexanuku OJisi 0ObACHEHUs O8UNCeHUs HeOeCHbIX men U Ol Pa36Umisl
KOCMUYECKUX Ucciedo8anuii. MexaHudeckas JHeprusi CHCTEMBbI Tell. 3aKOH COXPaHEeHUsI MeXaHHYeCKOn
sHeprun. Pabora cuitbL.

Pasnosecue mamepuanvhoti mouku u meepooz2o mena. Ycaosus paenosecus. Momenm cunbi.
Pasnosecue srcuoxocmu u 2asa. Jleudicenue Hcuokocmeu u 2asos.

Mexanuueckre koieOaHus U BOJHBL [IpeBpalieHus sHEpruM MpH KoJeOaHUSIX. DHeprus
BOJIHBI.

MonexkyasipHas Gpu3nKa 1 TEPMOAHMHAMHMKA

Monekynapao-kunetudeckass teopust (MKT) cTpoeHus BemiecTBa M ee dKCIEpUMEHTAJIbHbBIE
Jl0Ka3zaresibcTBa. AOCOMIOTHAs TemIlepaTypa Kak Mepa CpelHeil KMHETHYEeCKOH >Hepruu TEIrioBOro
JBIKEHMsI 4acTUl] BemecTBa. Mozenp uieanbHoro rasa. /laBineHue rasa. YpaBHEHHE COCTOSHHS
uJeanbHOro rasa. Y pasuenne Menneneesa—Kianeipona.

ArperatHble cOCTOsIHUS BelecTBa. Moodenb cmpoenus #HcudKkocmeil.

Buytpennss sHeprus. PaGora u Temnonepenaya Kak crHocoObl HM3MEHEHHsS BHYTpPEHHeEH
sHepruu. IlepBblii 3akoH TepMoauHAMHUKH. HeoOpaTMMOCTb TEIUIOBBIX IpoleccoB. I[IpuHLUIBI
JEUCTBUSI TEMJIOBBIX MALIMH.

DJIeKTPOAMHAMMKA

Onekrpuyeckoe none. 3akoH Kynmona. Hanmpsok€eHHOCTh M MOTEHLMAN AJIEKTPOCTATUYECKOr O
nosist. [IpoBoIHUKY, TOTYTTIPOBOAHUKY U AMAIIEKTpUKU. Konmercatop.

[TocTOAHHBIN 3MEKTPUUECKUN TOK. DIEKTPOABIMKYIIas cuia. 3akoH OMa A MOJHOHM IIenu.
ONEeKTpUYeCKUid TOK B TMPOBOJHUKAX, JJEKTPOJUTAX, MOJYIPOBOJHUKAX, Ta3ax M BaKyyMe.
Csepxnposooumocme.

Nunykius MarHuTHOrO mojs. JelicTBME MarHWUTHOrO TMOJsi HAa TMPOBOAHUK C TOKOM H
NBIDKYIIYIOCS 3apspDkeHHyro dvactuily. Cuima Awmmepa u cuna JlopeHma. MarHuTHbIE CBOMCTBa
BEIIECTBA.

3aKOH 3JEeKTPOMarHUTHOM MHAYKLUMH. DJIEKTpoMarHuTHoe mnose. [lepemenHslit Tok. SIBieHue
caMOMHAYKIMH. UTHAYKTUBHOCTB. DHepaus 21eKmpomMacHumH1o20 noJi.

OnekrpomMarHuTHbie Kojebanus. KoneGaTenbHbIi KOHTYP.

DNeKTpOMarHUTHbIE BOJHBI. J[Manma3oHbl 3J1€KTPOMAarHUTHBIX M3JIYyYE€HUH U MX MPAKTUYECKOE
IIPUMEHEHUE.

I'eomerpuueckas ontuka. BoaHoBbIE CBOWCTBA CBETA.

OcHoOBBI cHIeNMAJILHON TEOPHH OTHOCUTEIBLHOCTH
NuBapuaHTHOCT, MOAYJSE CKOPOCTH CBe€Ta B Bakyyme. [IpuHIMI OTHOCHTEIHHOCTH
OitHmreliHa. CBSA3b MacChl U PHEPTUU CBOOOHOM YaCTUIIBI. DHEPrHsl MOKOSI.

KBanrtoBas ¢pusuka. ®uszuka aroMa 4 aTOMHOI0 A/Ipa

l'unoreza M. [1nmanka. ®otosnexktpuueckuii 3dpdexr. DotoH. KopmyckynspHO-BOTHOBOM
nyamusm. Coomuouwenue neonpedenennocmetl I etizenbepea.

[InanerapHas moxens aroma. OOBsiCHEHHE JMHEHYAaTOro CHEKTpa BOJOpPOJAa Ha OCHOBE
KBaHTOBBIX MOCTyaToB bopa.

CocTaB U CTpOE€HHE aTOMHOTO sJipa. DHEPrusl CBS3U aTOMHBIX slep. Buabl paanoakTUBHBIX
MIpEeBPAILlEHUI aTOMHBIX sIEP.

3aKoH paJu0aKTUBHOIO pacnaja. Saepusie peakiuu. Llennas peakius neaeHus saep.

OnemMeHTapHbIe YacTUIbl. DyHaMEHTabHbIE B3aUMOCICTBHSL.

Crtpoenue Bcenennoii



CoBpeMeHHbIE TIPEACTABICHUS O NPOUCXOXKIAeHUM | d3Bomoruu ConHia W 3BE3..
Knaccudukanus 3Be31. 3Be3/1bl U HCTOYHUKU UX SHEPTHUU.
lNanakTtuka. [IpencraBienre o CTpPOCHUHU U 3BOJIOIMU BeeneHHon.

COAEPKAHUE KYPCA ®U3NKU B COOTBETCTBUHA
C ABTOPCKOHU ITPOI'PAMMOMU A.B. ITATAJIMHOU

BA30BbI YPOBEHbD

Du3uKa U eCTECTBEHHO-HAYYHbIA MeTO/ MO3HAHUS NPHUPOAbI

®dwusuka — pyHIaMEHTaIbHas HayKa o mpupoje. HaydHblil MeTos mo3HaHuS.

MeTtoasl uccnenoBaHusi (usnueckux sBICHUM. MopenupoBaHue (QU3MUECKUX SBICHUM U
nporieccoB. Hayunwsie (akTel u rumote3bl. Ousndeckne 3aKOHBI M TPAHUIBI UX TPUMEHUMOCTH.
@u3NYECKUE TEOPUU U MPUHLMUIN COOTBETCTBUA. PU3MUecKue BenU4YuHbL. [lorpemnoctu n3mMepeHuii
¢busnueckux BenuyuH. Pons u mMecto Qu3uku B (POPMUPOBAHMH COBPEMEHHOM Hay4YHOW KapTHUHBI
MHpA, B IPAKTUYECKON IEITENBHOCTH JOAeH. Pusuka u Kyiomypa.

Mexanuka

I'panunpl TpUMEHMMOCTH  Kjaccudyeckol — mexaHuku.  [IpoctpaHcTBO U BpeMms.
OTHOCHUTENBHOCTh MEXaHW4YecKoro JABmkeHus. Cucrembl orcuéra. CkalasipHble U BEKTOPHBIC
¢usnueckne BenuuuHbl. Tpaektopus. [lyts. Ilepememenue. Ckopocts. Yckopenue. PaBHomepHoe u
PaBHOYCKOPEHHOE MPSIMOJIMHENHOE ABHKEHHE. PaBHOMEpPHOE IBUKEHHUE MO OKPYKHOCTH.

B3aumoneiictBue Ten. fpnenue mHepuuu. Cuia. Macca. MHepiuaibHble CHCTEMBI OTCUETA.
3akonbl quHamMuku Hptorona. Cuna TskecTd, Bec, HeBecOMOCTb. CHIIBI YIPYTrOCTH, CHJIbI TPEHUSI.
3aKOHBI: BCEMUPHOTr'O TATOoTeHUs, ['yka, TpeHus. Hcnonvzosanue 3aKOHO8 MeXaHUKU Olsl 00bACHEHUs.
08UdCEeHUsL HeOeCHbIX mel U OJisL pA36UMUSL KOCMUYECKUX UCCTeO08AHULL.

NMiynbc mMaTepHalbHOM TOYKM M CUCTEMBI. MIMIynbc cuibl. 3aKOH COXpaHEHUs HMMITYJbCa.
Mexanuueckast pabota. MomHocTb. Mexanndeckasi JHEprusi MaTepuaIbHONW TOUKU M CUCTEMBbI. 3aKOH
COXpaHEHUSI MEXaHUYECKOM dHepruu. PaboTa CHITBI TSHKECTH M CUITBI YITPYTOCTH.

PaBHOBecHe MaTepHaIbHOM TOYKM M TBEPAOro Tesia. MOMEHT CUibl. Y CIIOBUS PABHOBECHS.
PaBHOBecue xxuaKocTy U rasa. JlaBnenue. /Jsuscenue socuokocmu.

MouJiekyasipHasi pu3nka ¥ TepMOIMHAMHUKA

Monekynapao-kunetudeckass teopust (MKT) cTpoenus BemiectBa u €€ 3KCHepUMEHTaIbHbIE
JoKa3zaresnbcTBa. TernoBoe paBHOBecue. AOCOIIOTHAs TeMIepaTypa Kak Mepa cpefiHel KMHEeTUYeCKOon
SHEPrUU TEIUIOBOIO JBM)KEHMsI YAaCTHIl BellecrBa. Mojenb uacanbHOro rasa. JlaBineHue rasa.
YpaBHEHHE COCTOSHMS UICAIBHOrO raza. Y pasHenue Menaeneesa-Knanelipona. ['a30BbIe 3aKOHBI.

ArperaTHble COCTOSIHMS BelllecTBa. B3auMHble mpeBpallieHus KUIKOCTU U rasa. Braosxcnocmb
6030yxa. Monenb cTpoeHus xxuakocreil. [loBepxHocTHOe HaTskeHue. Kpucrannueckue u amopdHbie
Tena.

Buytpennss sHeprus. Pabora um Temonepenaya Kak crnocoObl HW3MEHEHHMs BHYTPEHHEH
SHepruu. YpaBHeHuEe TenjoBoro OanaHca. IlepBbiii 3akoH TepMmoauHamuku. HeoGpatumocTsb
TenaoBbIX npoueccos. IIpunnune! neicreus u KIIZ[ TerioBbix MammH.

OCHOBBI 2JIEKTPOAUHAMHKHU

DnexTprudecKue 3apsapl. 3aKOH COXpaHEHHUs JIEKTPUUECKOro 3apsaaa. 3akoH KyioHa.

DnekTpudeckoe mose. Hanpsok€HHOCTh M MOTEHIMAN AJIEKTPOCTATUYECKOro mossd. JluHuu
HaNpsHKEHHOCTU W DKBHUIOTEHIIMANIBHBIE MOBEpXHOCTH. [IpuHIMN cynepro3uiuu nomnei. //pogoonuxu
U OUDNIEKMPUKU 8 INeKmpuyeckom noe. InekTpoéMkocts. Konaencarop.

ITocTosanubIll snexTpuueckuii Tok. Cuna Toka. ComporuBnenue. IlocnenoBaTtenbHOe H
napajuiebHOE COEIUHEHUE MPOBOAHMKOB. 3akoH J[koyms-JleHna. DnekTpoABuKymias cuiaa. 3aKOH
OMa Ju1 MOJTHOM 1enH. DIEKTPUUECKUI TOK B TPOBOJHUKAX, AIEKTPOIUTAX, TOITYIIPOBOIHUKAX, Ta3ax
u Bakyyme. Ceepxnpogooumocmo.

MarauTtHoe mosie. BekTop WHIyKIIMM MarHUTHOrO moJs. J[eficTBME MarHUTHOrO TOJIA Ha
MPOBOJTHUK C TOKOM W JBWXKYINYIOCS 3apspbkeHHyro dvactuily. Cuima Awmmepa u cuna Jlopenna.
MarsuTHbI€ CBOMCTBA BEIIECTBA.



SBneHrE DBIEKTPOMAarHUTHOM HWHAYKIMU. MarnutHeii mnotok. IlpaBuno Jlenma. 3akoH
AJIEKTPOMArHUTHOM MHAYKIIUU. SBJIeHHE CaMOMHAYKUUHU. NHAYKTUBHOCTh. DJIEKTPOMArHUTHOE T0JIE.
DHepeus 31eKmpoMacHUMHO20 NOJIA.

KoJsie6anusi u BOJIHBI

Mexanndeckue kojeOanus. ['apMoHudeckue kojeOanus. CBoOOMHBIC, 3aTyxalomue,
BBIHYXJICHHBIC KoJicOaHus. [IpeBparenus sHeprun Mpu Koliedanusx. Pezonanc.

OnexTpoMarHuTHele konebanus. KonebaTenbHblii KOHTYp. [lepeMeHHBIN 3JeKTPUUECKUN TOK.
Pesonanc 6 anexkmpuueckoii yenu. Kopomrxoe 3amvikanue.

Mexanudeckre BONHBI. [IpomonbHbIe W TonepedHbie BONHBL CKOPOCTh W JJIMHA BOJIHBL.
Humepgpepenyus u ougppaxyus. Inepaus 601Hbl. 38YK0 8ble BOIHDL.

DOnexTpoMarHuTHble  BONHBL. ~ CBOHCTBa ~ JIIEKTPOMAarHUTHBIX  BOJH.  JlMama3oHbI
AJIEKTPOMATHUTHBIX U3ITYUYCHUN U UX TMPAKTHYECKOE MPHUMEHEHHE.

Onrtuka

I'eomerpuueckass ontuka. CKOpPOCTh CBETAa. 3aKOHbI OTPaKEHUS M IIPEIOMIIEHUS CBETa.
@®opmyna TOHKOM JIMH3bI. BOJHOBBIE CBOICTBa CBeTa: AMCIEpPCHS, MHTep(epeHuus, AUPpaKius,
HOJIIPU3ALIMSL.

OcHOBBI ClIEIHAJIBHOH TEOPUH OTHOCHTEIBHOCTH
[locTynaTel TEOpUHM OTHOCHUTENBHOCTH M CIEACTBUSA M3 HUX. VIHBapMaHTHOCTb MOIYJs
CKOPOCTH CBETa B BaKyyMme. DHeprus nmokosi. CBs3b MacChl U SHEPTUU CBOOOIHOM YaCTUIIBI.

KBanToBasi pusuka. Pu3uka aTomMa 1 aTOMHOTO SIApa

l'umoresa M. Ilmanka. ®otosnektpuueckuit dPpdext. Onbitel CromeroBa. 3aKOHBI
doroaddexrta. Ypasuenue Diinmreitna. @otoH. KopryckynspHo-BomHOBOW Ayanu3Mm. CoomHouieHue
Heonpeodenennocmeil I eiizenbepea.

[InanerapHas monens artoma. OObsiCHEHHE IMHEHUYAaTOro CHEKTpa BOJOpPO/JAa Ha OCHOBE
KBaHTOBBIX MocTynaToB bopa.

CoctaB M CTpOEHHE AaTOMHBIX A1ep. DHEpPrusl CBsI3U aTOMHBIX sfep. Buibl paanoakTHUBHBIX
IIPEBpAIEHUH aTOMHBIX siiep. 3aKOH PaJMnOaKTUBHOro pacnaja. SAnepusie peakuuu. LlenHas peakuus
nenenus spep. Ilpumenenue s0epuoii suepuul.

DneMeHTapHbIe YacTHIlbl. DyHIaMEHTAIbHbIE B3aUMO/ICH CTBUSI.

Ctpoenue BeesieHHoit

ConHeuHas cucTeMa: IUIAHETBHl U Mallble Tena, cuctema 3emisi-Jlyna. CtpoeHne u 3Bosonus
Connua u 38831. Knaccuduxanus 38€31. 3BE3/1b1 U UCTOYHUKU UX SHEPTHUU.

I'amaktrka. CoBpeMEHHBIE IPECTABICHUSA O CTPOCHUH U 3BOJIIOLIMY BeeneHHOM.

IIVTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA
YYEBHOI'O TIPEJIMETA «®PU3UKA»

B pesyabrare mdydyeHusi ydeOHoro npeamera «@uszmka» Ha YpOBHe CpelHero oouero
oOpa3oBaHmusi:

BoinyckHuk Ha 6230BOM YPOBHE HAYUNTCS:

— JIEMOHCTPHPOBATh HA TpUMEpax poJib U MecTo (U3UKH B (POPMUPOBAHUU COBPEMEHHOMN
HAay4YHOM KapTUHbI MHpPA, B Pa3BUTHUM COBPEMEHHOM TEXHUKM M TEXHOJIOTMH, B NPAKTUYECKON
JeITEIIbHOCTH JIFOJICH;

— JIEMOHCTPHPOBATh Ha MpUMeEpax B3aUMOCBSI3b MEXAY (GUZNKONW U JIPYTMMH €CTECTBEHHBIMU
HayKaMu;

— YCTaHABJMBATh B3aUMOCBSI3b €CTECTBEHHO-HAYYHBIX SIBICHUW W TPUMEHATH OCHOBHBIC
bu3nyecKre MO AJI UX ONUCAHUS U OO bSICHEHUS;



— HCNoJib30BaTh HHGOPMaALUI0 (PU3MUECKOro CcofepXKaHWs TpH pEUIeHUH Y4eOHBIX,
IPAKTUYECKUX, NMPOEKTHBIX U HCCIE0BATEIbCKUX 3ajlady, MHTErpupys MHGOPMALMIO U3 pa3IU4HbIX
UCTOYHUKOB U KPUTUUYECKH €€ OLIEHUBas;

— pa3nuyaTth M yMEThb MCIIOJIb30BaTh B Y4eOHO-MCCIEIOBATEIbCKON JEATEIbHOCTH METOJIbI
HAay4yHOro Mo3HaHUs (HaOdIO/€HUE, ONMCaHWe, W3MEPEHHUE, SKCIEPUMEHT, BBIABUIKEHHUE TUIIOTE3BI,
MOJIETUpPOBaHUE U Ap.) U (POpMBI HAYYHOTO Mo3HaHUsA ((haKThI, 3aKOHBI, TEOPUH), TEMOHCTPUPYS Ha
npuMepax uX pojib U MECTO B HAYYHOM ITO3HAHUH;

— MPOBOAUTH TMpsIMbIE M KOCBEHHbIE M3MEHEHHs (HU3MUECKUX BEIMYUH, BbIOUpas
U3MEpHUTEIbHbIE MPUOOPHl C Y4eTOM HEOOXOAMMOW TOYHOCTH HU3MEPEHHH, IUIaHUPOBAaTh XOJ
U3MEpEeHUH, MOoTy4yaTh 3HAaU€HUE U3MEPSIEeMOil BEJIMYMHBI U OLICHUBATh OTHOCUTEIBbHYIO MOIPEIIHOCTh
0 3aJJaHHBIM (popMyTam;

— TIPOBOJAUTH HCCIEIOBAHMUS 3aBHCUMOCTEH MEXAY (PU3MYECKUMH BEIUYMHAMH: TMPOBOAWUTH
U3MEpPEHHsS M OIpelessiTh Ha OCHOBE HCCIEeOBAaHUS 3HAUYEHHE NapaMeTpoB, XapaKTEpU3YIOLIMX
JAHHYIO 3aBUCUMOCTbh MEKY BEIMYMHAMM, U JIeJIaTh BHIBOJ C YU€TOM MOTPEHIHOCTH U3MEPEHUH;

— HCIOJB30BATh JUIsI ONMCAHUS XapaKTepa MPOTeKaHWs (HU3MUECKUX MPOIECCOB (U3NUECKHE
BEJIMYUHBI U IEMOHCTPUPOBATH B3aUMOCBSI3b MEX]1y HUMH;

— HCIMOJb30BaTh AJII ONUCAHMS XapakTepa MpOoTeKaHUs (PU3MUECKUX MPOIECCOB (U3NUECKUE
3aKOHBI C y4€TOM I'pPaHMIl UX TPUMEHUMOCTH;

— peuaTh KauecTBEHHbIE 3aJauM (B TOM UYUCIE U MEXKIPEAMETHOIO XapaKTepa): UCIOJb3Yys
MOJI€NH, (PU3UYECKUE BEIMYMHBI M 3aKOHBI, BHICTPAUBATh JIOTMUECKU BEPHYIO LIENOYKY OOBSICHEHUS
(oka3zaTenbCcTBa) MPEJI0KEHHOrO B 3ajaue npolecca (SBICHUs);

— pemaTh pacyeTHbIE 3aJaud C SIBHO 3aJaHHON (DM3MYECKON MOJENbI0: Ha OCHOBE aHalIn3a
YCIIOBUSl 3aJauM BBIACIATH (U3UYECKYIO MOJ€Nb, HAXOAUTh (PU3MUECKHE BEIUYMHBI U 3aKOHBI,
HEOOXOAMMbIE U JOCTAaTOYHBIE Ul €€ PEIIEHUS, IPOBOJUTH pacyeTbl U MPOBEPATH IMOJIyUYEHHBIN
pe3yibTarT;

— YYUTBIBaTh TPAaHUIBl TPUMEHEHHUS H3YYEHHBIX (U3NYECKUX MOJEeJIeH Ipu peleHuH
(bu3nYeCcKUX U MEXKIPEAMETHBIX 3a/1a4;

— HCNOJb30BaTh MHGOpPMAIMI0 M IPUMEHSATh 3HAHMS O NPUHIUNAX pabOThl M OCHOBHBIX
XapaKTePUCTUKAX M3YYEHHBIX MAallMH, MPUOOPOB M IPYTUX TEXHUYECKHX YCTPOMCTB I pEIICHUS
NPAaKTUYECKUX, yUeOHO-UCCIIEA0BATEIbCKUX U IPOSKTHBIX 33/1a4;

— HCINOJb30BaTh 3HAHUSA O (PU3MUECKUX OOBEKTaX U IMpolLeccax B IMOBCEAHEBHOW JKU3HM JIS
obecrieueHusi 0E30MACHOCTH MpH OOpallleHMH C NpubopaMu M TEXHHUUYECKHMMM YCTPOWCTBAMHM, IS
COXpaHEHUs 37J0POBbS U COOJIOJICHUS HOPM HKOJIOTMUYECKOTr0 MOBEIEHHs B OKpYXaroleil cpene, ais
MPUHATHS PELIEHUI B IIOBCEIHEBHOM )KU3HH.

BbinyckHUK Ha 6230BOM YPOBHE MOJYYHT BO3MOKHOCTh HAYYUThHCS:

— NnoHuMams U OOBACHAMbL YENOCMHOCMb (QUIUYECKOU Meopuu, pasiuyams SpaHuybl ee
NPUMEHUMOCIU U MECO 8 PAOY OPY2UX husuuecKux meopuii;

— @rademv  npuemamu  NOCMPOEHUs  Meopemudeckux  O00KaA3ameibcms, da  makoice
NPOCHO3UPOBAHUSL 0COOEHHOCHel NPOMeKaHUus QuU3UYecKux seleHUull U Npoyecco8 Ha OCHOGe
NOJIYYEeHHbIX MeopemuiecKux 6bl60008 U 00KA3ameabCme;

— Xapakmepuzoeamsv — CUCMEMHYIO  C653b  MedcOy  OCHOBONONALAIOWUMU  HAYUHBIMU
HOHAMUAMU. NPOCMPAHCMBO, 8PeMs, Mamepus (6ewecmso, noe), O8uxcetue, CUuld, IHepeUusl;

— @vl0gucamb  2Unomesbl  HA  OCHOGe  3HAHUA  OCHOBONONALANOWUX  (PU3UYECKUX
3aKOHOMepHOCmeU U 3AKOHO8,

—  CamMocmoamenbHo NIAHUPOBAMb U NPOBOOUMb U3UYECKUe IKCNePUMEHMbL,

— Xapaxmepuzogamv  2100albHble  npobiemvl,  cmosAwue  nepeo  Yeno8edecmsom:
9HepeemuuecKue, colpbegule, IKOJI02U4ecKue, — U poib QUIUKU 8 peulenuy Smux npoonem;

— peuwamv npaKmuKo-opueHmupo8anHvlie KauecmeenHvle U pacyemuule usuyeckue 3a0auu ¢
8b100pOM  uU3UYECKOU MOOeNU, UCNONb3Y HECKOIbKO  (QU3UYeCKUX 3aKOHO8 UdU  opmyl,
CB3b18AIOWUX U3BECMHbIE (DU3UYECKUe BETUHUUHDL, 8 KOHMEKCIe MeXCNPeOMEemHbIX C8s3ell;

— 00BACHAMb NPUHYUNBL pabOmMbl U XAPAKMEPUCUKU U3YUeHHbIX MAuiuH, npubopos u
MexXHU4ecKux yCcmpoucms;

— 00BACHAMb YCN0BUS NPUMEHEHUS (PU3UUeCKux Mmooenell npu peuweHuu Qu3uyeckux 3aoau,
HAX00Uumb a0eK8amHyio NPeoloNHCeHHOU 3a0aue Qu3u4ecKyo Mooeb, papeuams npooaemy Kaxk Ha
OCHOBe UMEIOWUXCSL 3HAHUL, MAK U NPU NOMOUU MEMOO08 OYEHKU.



TEMATHUYECKOE INIAHUPOBAHME C ONPEJEJEHUEM OCHOBHBIX BUJIOB
YUYEBHOM
JESITEJIbHOCTHU OBYUYAIOIIIUXCSI TPU U3YYEHUU KYPCA ®U3UKHN

Tematuueckoe
MJIAHUPOBAHHE

ConepkaHue 1o TeMam

OCHOBHBIC BUJIBI JCATEIBHOCTH 00YYaIOIIUXCS

10 kaacc (70 yacoB)

BBenenune. ®U3MKa U €CTECTBEHHO-HAYYHbIH METO/ NNO3HAHUS NIPUPOLI

du3zuka n
€CTeCTBEHHOHAYY
HBIH METOJI
MO3HAHUSA
npupoab! (14)

dusuka -
dbyHIamMeHTaIbpHas HayKa O
npupoae. Hayunsiii meroz
no3HaHus1. MeTobl
UCCIIeIOBaHUS (PU3HUECKUX
ABJIeHUN. MoaenupoBaHue
(bu3HYECKHX SBJICHUN U
nponeccoB. Ouznueckue
BenmuuHbL [lorpemnoctu
U3MepeHui pusnuecknx
BeIMYMH. Puznueckue
3aKOHBI ¥ TPAHHULIBI UX
MIPUMEHHUMOCTH.
dusnyecknue TEOpUn u
MPUHIUI COOTBETCTBHUSI.
Poinb 1 MecTo ¢u3uKku B
(bopmMHUpoBaHUU
COBPEMEHHOW Hay4HOU
KapTUHBI MUPA, B
MPaKTUUECKOU
NEATEIbHOCTH JIIOCH.
Du3zuka u Kyremypa.

OOBACHATH Ha KOHKPETHBIX PUMEPAX pOJib U MECTO
¢u3nku B GOpMHUPOBAHUH COBPEMEHHON HaYYHOMN
KapTUHBI MUPA, B Pa3BUTUH COBPEMEHHBIX TEXHUKHU U
TEXHOJIOTUM, B IPAKTUYECKON AEATEIbHOCTH JIFOAEH.
JleMOoHCTpHpOBaTh HAa IPUMEpaxX B3aUMOCBSI3b MEKIY
(GU3UKOHN U IpYIrMMH €CTECTBEHHBIMU HAyKaMH.
Bocnpon3Boauth cxeMy Hay4HOT'O TO3HAHUS, TPUBOIUTH
npuMepsl e€ ucronb3oBanus. JlaBaTh onpenencHue
MOHATUH U paclo3HaBaTh UX: MOJ€JIb, HAy4Has TMIIOTE3a,
¢u3nyeckas BeIUUnHa, (prU3HUECKOe SIBICHNUE, HAYUHBIN
daxT, pusndeckuii 3aKoH, pusnueckas Teopus, MPUHIUI
cooTBeTcTBHs. OOOCHOBBIBATh HEOOXOIUMOCTD
UCIOJIb30BaHUS MOZIENEN A onucaHus PU3nIecKux
ABJICHUH 1 npoueccoB. [IpuBoaAUTs MpUMEpbl KOHKPETHBIX
SIBJIGHUH, TIPOLIECCOB U MOJEJIEN JJIs1 UX ONUCAHUS.
[TpuBoaUTH IpUMEPHI PUINIECKUX BETUYUH.
dopmynmpoBaTh GU3HUECKUE 3aKOHBL. Y Ka3bIBaTh
IpaHULbl IPUMEHUMOCTH (PU3HUECKHX 3aKOHOB.
[TpuBOAUTH IPUMEPHI UCIIONB30BAHUS (PUINIECKUX
3HaHUH B )KUBOIKMCH, APXUTEKTYpE, A1EKOPATUBHO-
IPUKJIATHOM HUCKYCCTBE, My3bIKE, CIIOPTE.

Oco3HaBaTh LIEHHOCTh HAyYHOT' O TO3HAHUS MUPA IS
4eJI0BEYECTBA B LIEJIOM M JUIsl KK 0T0 YEJIOBEKA B
OTAEIBbHOCTH, BaXXHOCTb OBJIAJIEHUSI METO0OM HAY4HOT'O
MO3HAHUS ISl JOCTUXKEHUS ycrexa B JII0OOM BUJIE
MIPAKTUYECKOM 1eATEIBHOCTH.

I'oTOBUTH mpE3EHTAlUN U COOOIEHUS 110 U3YUEHHBIM
TeMaM (BO3MOXHBIE TEMbI ITPE/ICTABJICHHBI B yUeOHUKE).

MEXAHHUKA (25 )

Kunemaruka (7 1)

MexaHndecKkoe IBUKECHHUE.
CucreMsl oTCUéTa.
CkanspHble U BEKTOpPHbIE
¢bu3nuecKue BeITMUNHBL.
MarepuanbHas TOUKa.
IToctynarensHoe
JBUYKEHHUE.

Tpaekropus, myTh,
IIEpPEMEIICHNUE,
KOOpJAMHATa, MOMEHT
BPEMEHHU, ITPOMEKYTOK
BPEMEHHU.

3aKOH OTHOCUTENBHOCTU
JIBUYKCHHUSL.

PaBHOMEpHOE
NPSAMOJIMHEMHOE ABUKEHUE.
CKOpOCTh paBHOMEPHOT'O
MIPSIMOJIMHEUHOT O
JBUYKCHMUSL.

YpaBHEHUE PaBHOMEPHOT O
nBrkenus. I'paduku
PaBHOMEPHOIO JIBUKEHHUSI.
Cnoorcenue ckopocmelt.
HepasHomepHOE

JlaBaTh onpeneneHne NOHATUI: MEXAHUYECKOE IBUKEHUE,
MOCTYNATEeIbHOE ABMKCHUE, PABHOMEPHOE JIBHKEHUE,
HEpPaBHOMEPHOE JIBUKEHUE, PABHOYCKOPEHHOE JIBH)KCHHUE,
JIBIDKEHUE TI0 OKPY)KHOCTH C TTIOCTOSTHHOM CKOPOCTHIO,
cHCTeMa OTCUYEéTa, MaTepralibHasl TOUYKa, TPACKTOPHS, MyTh,
nepeMenicHrne, KOOpANHATa, MOMEHT BPEMCHH,
MIPOMEXYTOK BPEMEHHU, CKOPOCTh PABHOMEPHOTO
JBHDKCHUS, CPEIIHSS CKOPOCTh, MTHOBEHHAs! CKOPOCTh,
YCKOpEHUE, IIEHTPOCTPEMUTEIHHOE YCKOPEHHE.
Pacrio3HaBaTh B KOHKPETHBIX CHTYAIUSAX, HAOIOIaTh
SIBJICHUST: MEXaHHYECKOE ABHKEHHUE, TIOCTYaTEIbHOE
JIBIDKCHHE, PABHOMEPHOE JIBUKEHUE, HEPAaBHOMEPHOE
JBIKCHHE, PABHOYCKOPEHHOE JIBIDKCHUE, 08UICEeHUe C
YCKOpeHuem c60000H020 naderus, TBUKEHUE TI0
OKPY>KHOCTH C ITOCTOSTHHON CKOPOCTBIO.

Bocrpon3BoauTh SIBJICHUS: MEXaHUYECKOE IBHKEHUE,
pPaBHOMEPHOE JIBMKCHUE, HEPABHOMEPHOE JIBIKEHHE,
PaBHOYCKOPEHHOE JIBUKCHUE, OBUNCEHUE C YCKOPEHUEM
600001020 nadenus, TBUKEHHUE M0 OKPYKHOCTH C
MOCTOSTHHON CKOPOCTBIO JIJIST KOHKPETHBIX TEIl.

3a/maBaTh CUCTEMY OTCYETA JJIS OMMMCAHUS JIBH)KCHHUS
KOHKPETHOT'O TeJia.

Pacno3HaBaTh cuTyanuu, B KOTOPBIX TEJIO MOXKHO CUUTATH
MaTEepPUAIBHON TOYKOM.
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nBrxenne. Cpenuss
CKOPOCTb.

MrHoBeHHasi CKOPOCTb.
Yckopenue.
PaBHOyckopeHHOE
JIBIDKEHUE.

VYpaBHeHue
PaBHOYCKOpPEHHOTO
nBrkeHus. I'paduku
PaBHOYCKOPEHHOTO
nemwxkennsa. Ceoboonoe
naoenue mej. Ycropenue
c60000H020 NAOeHUsL.
JIBrokeHME IO OKPY)KHOCTH
C TTOCTOSTHHOU 110 MOJYJIEO
CKOPOCTBIO.
LenTpocTpeMuUTENBHOE
YCKOpEHHUE.

Ilapamempol 08udcenus
HebeCHbIX meil.

Abconromno meépooe meio.

Ilocmynamenvroe u
spawamenbHoe 0BUIICEHUE
abcontomuo meépooco
mena. Yenosas ckopocmo,
yacmoma u nepuoo
obpawenus.

JlaGopaTopHbie pabOTHI:
1. 3ydyeHue nBHOKEHUS
TEJa 0 OKPY>KHOCTH.

2. U3zyuenue osudicenus
mena, 6pouenHo20
20PU3OHMATILHO.

3. U3mepenue meHoeHHOU
cKkopocmu ¢
UCNONIL308AHUEM
ceKyHooMepa u/uiu
Komnviomepa ¢
oamuuxamu.

4. U3mepenue yckopenusl.
Hccreoosanue:
Hccreoosanue
DPABHOYCKOPEHHO20
08UdICEHUsL C
UCNONIb308AHUEM
971eKMPOHHO20
ceKyHoomepa u/unu
KomMnviomepa c
oamuuxamu.

IIposepka eunomes:

1. Ilpu osuoicenuu dpycka
N0 HAKNOHHOU NJIOCKOCMU
8pemsi nepemeujerus Ha
onpeoenéntHoe paccmosHue
mem boabuie, yem bonviue
Mmacca bpycka.

2. Ilpu osudicenuu bpycka
NO HAKJIOHHOU NIOCKOCMU
CKOPOCMb NPAMO
NPONOPYUOHATLHA NYMU.

OnuceiBaTh TPACKTOPUU ABUKEHHUSI T€JI, BOCIPOU3BOIUTD
JBIDKEHUE U TTPUBOJIUTH MIPUMEPHI TEJT, UMEIOITHX
3aJJaHHYIO TPAEKTOPHIO IBUIKEHUS.

Onpenenats B KOHKPETHBIX CUTYalUsIX 3HAYCHUS
CKaJSIpHBIX (PU3UYECKUX BEJIMYMH: MOMEHTA BPEMEHH,
MIPOMEXYTKA BPEMEHH, KOOPJUHATHI, TyTH, CPEIHEH
CKOPOCTH.

Haxonutb MOy b U IPOEKIIMU BEKTOPHBIX BEJIMYHH,
BbINOIHAMb OeliCMEUS YMHONCEHUS. HA YUCTI0, CTIOKECHHUS,
8bIYUMAHUS BEKTOPHBIX BEJIMYHUH.

OrnpenensaTe B KOHKPETHBIX CUTYaIUsX HANPABIICHUE,
MOJTYJIb U TIPOEKIIUU BEKTOPHBIX (U3NIECKUX BEITHMUHH:
nepeMenieHusl, CKOPOCTH PaBHOMEPHOI'O JBUKEHUS,
MTHOBEHHOW CKOPOCTH, YCKOPEHUS,
HEHTPOCTPEMHUTEILHOTO YCKOPEHHUS.

IIpuMeHsTh 3HaHUSA O JEHUCTBUAX C BEKTOPAMH,
NOJTyYeHHbIE Ha YpoKax reomeTpun. Cxraovieams u
BLIYUMAMb BEKMOPbI NepeMeueHUti U CKOpocmel.
Buiagnams ycmotuiuugvie no8mopanouuecs césa3u mMexicoy
BeUUUHAMU, ONUCHIBATOUWUMU MEXAHUYECKOE OBUICEHUE .
Hcnonvzosamsv pasnuunvie 31eKmpoHHblE pecypcbl O
HOCMPOeHUsl IKCNEPUMEHMATILHBIX 2PAPUKO8 U UX
obpabomxu. Ycmanasnueamo uzuieckuii CMulC

K02 (puyuenmos nponopyuoHaIbLHOCMU 8 8bis8NEeHHBIX
CBA351X, 8 pe3yibmame NoJIy4ams HOble puzuiecKue
BENIUYUHDL.

Pabomamy 6 nape, epynne npu evinonnenuu
uccne008amenbeKux 3a0aHull.

Oyenusamsv peanbHOCMb 3HAYEHU NOTYYEeHHbIX
Qusuueckux senuduH.

Braoems cnocobamu onucanus ogudcenus.
KOOPOUHAMHBIM, 6EKIMOPHBIM.

3anuceiBaTh YpaBHEHUS PABHOMEPHOTO H
PaBHOYCKOPEHHOI'0 MEXaHUYECKOT'O JIBUKEHUSI.
CocraBisiTh ypaBHEHHUS] PABHOMEPHOT'O U
PaBHOYCKOPEHHOT'O IPSIMOJIMHEHHOT'O IBFXKCHUS B
KOHKPETHBIX cuTyanusx. OmpenesnsiTe 0 ypaBHECHHUIM
napameTpbl IBUKCHUS.

[IpuMeHsTh 3HaHUS O MOCTPOCHUU U YTEHUH rpauKoB
3aBHCHMOCTU MEX]y BEINYMHAMHU, TOJIyYeHHbIE Ha
ypokax anreopsl. CTpouTh rpaguk 3aBUCUMOCTH
KOOPJMHATHI MATEPUATTbHON TOYKU OT BPEMEHU JIBUKCHHUS.
Onpenenats 0o rpaguKy 3aBUCUMOCTH KOOPJIMHATHI OT
BpPEMEHHU XapaKTep MEXaHUYECKOIO JABM)KEHHUS,
HAYaJIbHYI0 KOOPAUHATY, KOOPIMHATY B YKa3aHHBIH
MOMEHT BPEMEHH, M3MEHEHNE KOOPIUHATHI 32 HEKOTOPhIi
IIPOMEXKYTOK BPEMEHU, MPOEKINIO CKOPOCTH (IJIs1
PaBHOMEPHOI'0 MPSIMOJIMHEHHOT O ABIKEHUs ). OnpenensiTh
1o rpauKy 3aBHCHUMOCTH MPOEKIIMH CKOPOCTH OT
BPEMEHHU XapaKTep MEXaHUYECKOT0 ABMKCHHUS, TTPOSKIIUIO
HaYyaJIbHOW CKOPOCTH, MIPOEKIIMIO YCKOPEHUS, U3MEHEHUE
KoopauHaThl. OnpenessTh mo rpaduKy 3aBUCUIMOCTH
MIPOEKIIUU YCKOPEHHSI OT BPEMEHHU XapaKTep
MEXaHUYECKOT O IBUKEHHSI, '3MEHEHHUE TPOCKIIUU
CKOPOCTH 3a OIPEAEIIEHHBIN MPOMEXYTOK BPEMEHHU.
JlaBaTh omnpeneneHne MOHITHIT: aOCOMIOTHO TBEPIOE TEO,
MOCTYNATEIhbHOE U BPAIIATEIbHOE IBHKEHHS a0COIOTHO
TBEpAOro Tena. Pacro3HaBaTh B KOHKPETHBIX CUTYaIUsX,
BOCIIPOU3BOJIUTH U HAOIIOAATh MOCTYMATEIbHOE U
BpallaTebHOe NBMKEHUs TBEPAOro Tena. [[puMeHsTh
MOJ1eJTb a0COJIFOTHO TBEPOTO TeJa AJIsl ONUCAHUS
JBUKEHUS T€J. BBIUMCIATh 3HaUYEHUS YTII0BOM U
JUHEHHOM CKOpPOCTEH, YaCTOTHI M Ieprojia o0palieHus B
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KOHKPETHBIX CUTyalluAX.

Onpedensmov napamempul 08UNHCEHUSL HEOECHBIX Mmell.
Haxooums neobxo0umyro 015 0aHHbIX pacuémos
ungopmayuro 6 Hnmepreme.

Cmpoums epaghuxu 3asucumocmu npoekyuu u Mooyis
nepemeujetusl, CKOpoCcmu MamepuaibHot mo4Ku om
spemenu 0gudcenus. Cmpoums epaguru 3a8UcumMocmu
nymu u KOOpOUHAMbL MAMEPUATbHOU MOUKU OM 8peMeHU
08UIICEeHUS.

Onpedensmo no epaghuxy 3a8UcCuMocmu KOOpOUHAMbL OM
8peMeHU Xxapakmep MexaHu4ecko20 08UNCEHUS,
HAYaIbHY10 KOOPOUHAMY, KOOPOUHAMY 8 YKA3AHHbIU
MOMeEHm 8peMeHU, USMEHeHUe KOOPOUHAmMbl 3d
HEeKOMOpblil NPOMENCYMOK 8PEMEHU, NPOEKYUIO CKOPOCMU
(01151 pa8HOMEPHO20 NPAMOTUHENHO20 OBUNCEHUS),
CPEOHIOI0 CKOPOCHb, MOOYIb MAKCUMANbHOU MCHOBEHHOU
cKopocmuu.

Onpedenamo no epaguxy 3a8ucumocmu npoexkyuu
nepemeujeHuss Om epemMeHU XapaKxmep MexaHuuecko2o
08UNCEHUS, NPOEKYUIO CKOPOCMU (0]151 PABHOMEPHO20
NPAMOJIUHEUHO20 O8UNCEHUS), USMEHEeHUe KOOPOUHAMDL.
Onpedenams no epaguxy 3a8ucumocmu npoexkyuu
CKOpOCMU OM 8PEMEHU XapaKmep MexaHuuecko2o
08uUdICeNUsl, NPOEKYUIO HAYANbHOU CKOPOCIMU, NPOEKYUIO
VCKOpeHusl, NpoeKyuio nepemewjerus, usmMeHeHue
KOOPOUHAMbL, NPOUOEHHbIU NYMb.

Onpedenams no epaguxy 3a8ucumMocmu npoexkyuu
VCKOpeHUsl Om 8pemMeHu XapaKmep Mexanuiecko2o
08udICenUs, UsMeHeHue NPOeKYUU CKOpOCmu, UsmeHeHue
MOOYJISL CKOPOCIU 30 ONPeOeNEHHbLIL NPOMENCYMOK
8pemeHu.

Pasnuyate myTh U nepeMenieHie, MTHOBCHHYIO
CPEHIOI CKOPOCTH.

W3MepsTh 3HaUCHUS TIEPEMEIICHHUSI, Ty TH, KOOPAMHATHI,
BPEMEHHU JIBUKEHHUSI, MTHOBEHHON CKOPOCTH, CPEIHEN
CKOPOCTH, YCKOPEHUSI, BPEMEHH JIBHIKCHUSI.

PaGoTaTh B mape npu BBIMOJIHEHUHU J1a00paTOPHBIX PaboT U
MIPAKTUYECKUX 3a1aHui. [IpumensaTs monenu
«MaTepHralibHasl TOYKa», PABHOMEPHOE MPSIMOJIMHEHHOE
JIBUKEHHUE», «PAaBHOYCKOPEHHOE JIBUKEHUE» JIJIS
OIMCAHUS IBI)KEHUS PEeasbHBIX Tell U 00bEKTOB,
M3y4aeMbIX B Kypce OHOJIOTHH.

3aKoHbI
JAUHAMHUKH
HeroToHa (3 1)

SIBnenue unepuuu. Macca
u cuia. MuepuuanbHbie
CUCTEMBbI OTCUETA.
BzaumoneiicTBue Teil.
Cnoxenue cun. [lepBsiit,
BTOPOU U TPETHI 3aKOHBI
HrroTona.

lpunyun
OMHOCUMENbHOCMU
Tanunes.
l'eoyenmpuueckas u
2enUoYyeHmpuieckas
cucmemsl omcyémad.

JlaBaThb onpeneneHue NOHATHI: HHEPLUS, HHEPTHOCTD,
Mmacca, Cujla, paBHOACHCTBYIOLIAs CUJIa, UHEpLUAIbHAas
cucTeMa OTcuéTa, HEeMHepLuaabHas cucTeMa OTcuéTa,
TeOIEHTPUYECKAas ¥ TeIMOIEHTPHUYECKAs! CUCTEMBI
orcuéra.

Pacnio3naBath, HabmoaTh siBIeHUE nHepUMH. [IpuBoINTH
MPUMEPHI €ro MPOSBICHHS B KOHKPETHBIX CHUTYaIUsX.
OOBACHATH MEXaHUYECKUE SIBJICHHS B MHEPLUHUAIbHBIX U
HEMHEPLIHUAIbHBIX CHCTEMaX OTCUéTa. Beinenars neicTBus
TEJI APYT Ha Apyra U XapaKTepu30BaTh UX CHUIIAMHU.
[TpumeHsTh 3HaHUA O JEUCTBUSAX HAJ BEKTOPaMHU,
NOJTy4YeHHbIE Ha ypoKax reoMeTpuu. OnpenensaTs
PaBHOJCHCTBYIOIIYIO CHITy JIBYX U O0Jiee Cuil.
Onpedensamob pagHoOetcmayouyro Cuiy
IKCNEePUMEHMATLHO.

®opmyJIMpOBaTh NEPBBIA, BTOPOU U TPETUM 3aKOHBI
HproTOHa, yCIOBUS UX TPUMEHHUMOCTH.

Buiagnams ycmotiuugvie nosmopanouuecs césa3u mMexicoy
YCKOpeHuem mena u oeticmsyrowetli Ha He2o CUIO.
Yemanasnueams ghusuveckuti cmvicn koaguyuenma
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NPONOPYUOHATLHOCIU 8 BbISGNEHHOU C8A3U (8eIUYUHA,
obpamuas macce mena).

Yemanaenusamo mpemuii 3akon Horomona
IKCNEPUMEHMATILHO.

[IpumeHnsTh EPBBINA, BTOPOU U TpeTHil 3akoHbl HetoTOHA
MIPY PELICHUU PACUETHBIX U IKCHEePUMEHMATbHBIX 3a0aY.
0b0cHO8bIBAMb 803MONCHOCHIL NPUMEHEHUS. BMOPO20 U
mpemuve2o 3axon06 Hviomona 6 ceoyenmpuuecxoil
cucmeme omcuéma. Haxooumu 6 oonornumenvnou
numepamype u Mumepneme ungopmayuro,
nOOMEePHCOaUY1o epaujeHue 3emu.

DopMyIMPOBATH NPUHIIUI OTHOCUTENBHOCTHU [ anuesl.

Cuibl B MEXaHHKe

(S4)

3aKOH BCEMUPHOr 0O
TATOTCHHUSL.
I'paBuTanonHas
MOCTOSTHHASI.

Cuna tsoxectu. Cuna
msaxjcecmu Ha Opy2ux
naanemax. llepsas
KOCMU4ecKas CKOpOCmb.
Hsuoicenue nebecnvix men u
CNYMHUKOS.

Bec 1 HeBeCOMOCTB.
Cuitbl ynmpyrocTtu. 3aKoH
I'yka.

Cuiel TpeHus.

JlaGopaTopHbIie pabOThI:
1. I3mepenue xECTKOCTU
TPY>KHHBI.

2. U3mepenne

ko3 (unmeHTa TpeHus
CKOJTbKEHHSI.

3. CpasHenue macc (no
83aUMO0EUCEUID).

4. U3mepenue cun 6
Mexanuxe.

[TepeuncnaTe BUABI B3aMMOICH CTBHSI TNl U BUJIBI CHII B
MEXaHHUKE.

JlaBaTh onpeneneHne NOHATUI: CHJIa TSKECTH, CHIIA
YOPYrocTy, Cujla TPEHUs, BEC, HEBECOMOCTbD, nepecpy3Ka,
nepeas KOCMU4eckas CKopocme.

dopmyIMpOBaTh 3aKOH BCEMUPHOTO TSATOTEHUSI U YCIOBUS
€ro MPUMEHUMOCTH.

Haxonute B nononHuTensHOM auTepatype u utepuere
uHpopmaruio 06 oTkpeiTuH HbI0TOHOM 3aKOHA
BCEMUPHOTO TATOTEHUS, d MAKHCe UHPOpMayuio,
NO360NAIOULYIO PACKPLIMb TO2UKY HAYYHO20 NO3HAHUS NPU
OMKPLIMUU 3AKOHA 8CEMUPHO20 MACOMEHUSL.

[IpuMeHsATh 3aKOH BCEMUPHOT'O TSTOTEHUSI TIPU PEIICHUU
KOHKPETHBIX 3a/1a4.

Hmems npedcmasnenue 06 unepmmou macce u
2PasUMAYyUOHHOU MAcCce: HA3bIBAMb UX PA3IUYUS U
CcX00Ccmeo.

PaccuuThiBaTh CHITY TSKECTH B KOHKPETHBIX CUTYaIUSX.
Buiuucnamo cuny mascecmu u yckopenue c60600H020
naoenus Ha opyeux niavemax. Botuuciams yckopernue
Cc60000H020 NAOEHUs HA PA3TUYHLIX wupomax. Haxooumw
6 OonoHumenvHou tumepamype u Mumepneme
uHghopmayuro o napamempax niaHem u Opyeux HeOecHwix
men. Paccuumvieamv nepeyro Kocmuieckyro CKopocma.
Hcnonvzoeams 3aKonbl Mexanuku 015 00bscHeHUs
osuoicenus HebecHvlx meil.

BpraucisaTh BeC TeN B KOHKPETHBIX CUTyanusiX. Ha3piBaTh
CXOZICTBO M Pa3JINUMs BECA U CUJIIBI TSXKECTH.
PacriozHaBaTh ¥ BOCIIPOU3BOIUTH COCTOSTHUS TEJN, IPH
KOTOPBIX BEC TEJIa PaBEH CHJIC TSHKECTH, OOJIbIIE UK
MeHbIe e€. OnMuChIBaTh U BOCIIPOU3BOJIUTH COCTOSIHUE
HEBECOMOCTH Tea.

Onpedensmo nepezpy3Ky mena npu peueHuu 3a0ay.
Haxooums 6 donornumenvuoii iumepamype u Mumepreme
UHGOpMAYUIO O BIUSAHUU HEBECOMOCMU U Nepecpy3KU Ha
opeaHusm 4enoseka. I OTOBUTH MPE3EHTAIINU U COOOIICHHS
0 MOBEJAEHUHU TEJI B YCIOBUSIX HEBECOMOCTH, O TIOJIETAX
YeJIoBeKa B KOCMOC, O JIOCTH)KCHUSIX Halllel CTpaHbl B
MOATOTOBKE KOCMOHABTOB K MOJIETaM B YCIIOBHUAX
HEBECOMOCTH.

PacnoznaBaTh, BOCIIPOM3BOIUT U HAOIIOAATh PA3INYHBIE
BUJBI Aedopmanmn Ted. PopmMynnpoBath 3akoH ['yka,
T'PaHUIIBI €70 TPUMEHUMOCTH. BBIUUCIIATH U U3MEPSITH
CUJTy YIIPYTOCTH, )KECTKOCTb MPYKUHBI, HCECMKOCTb
cucmemul npyscur. Mccneoosams 3a8Ucumocms Cuiibl
ynpyzocmu om oeghopmayuil, 8bINOJHAMD
9KCnepuMeHmaibHyo nposepky 3axkoua I yka.
PacnozHaBaTh, BOCIIPOM3BOIUTh, HAOIIOAATH SIBJICHUS
CYXOT'O TPEHHUsI TIOKOSI, CKOJIb)KEHUSI, KauCHHUSI, SIBIICHHE
COITPOTUBJICHUS MPU IBM)KEHUHU TeJla B )KUJIKOCTH WJTH
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raze. M3MepsTh 1 n300pakath rpaduuecKu CHIIbI TPEHUS
MTOKOSI, CKOJIb>KCHHUSI, KAUSHHUsI, )KUJIKOTO TPEHUS B
KOHKPETHbIX cuTyauusx. Mcnonb3oBate hopmyity aiis
BBIYMCIICHUS CUJIbI TPEHUS CKOJIbKEHUS IIPU PEeLIEHUN
3aau. Buiaenams dKCnepuMenmaibHO eIUUUNbL, OM
KOMOPbIX 3a6UCUM CULA MPEHUS CKOTbIHCEHUSL.

N3MepATh CHily TSKECTH, CUITYy YIPYTOCTH, BEC TeJla, CHILY
TPEeHUS, YAJIMHEHUE MPYKUHbL. OnpeaensiTh C TOMOUILIO
KOCBEHHBIX U3MEPEHUN KECTKOCTh MPYKUHBI,
KOd(h(DUIIMEHT TPEHUST CKOJIBKEHUSI.

PaGoTath B mape mpu BHIMOJHEHUU TTPAKTUIECKUX
3aJaHUH.

Haxooums 6 donornumenvuoii iumepamype u Humepneme
UHGOpMaAy U0 0 NPOAGIEHUAX CUNbL MPEHUS, Cnocobax eé
VMeHbUeHUs U YBeudeHUs, poau mpeHus 8 npupoaoe,
mexHuKe u Obimy.

Ipumenamo noayuennvle 3HaAHUSA NPU peuleHuy 3a0ay Ha
00HOBpEeMeHHOe Oelicmaue Ha Mmel0 HeCKOJIbKUX CUl, Ha
o8udicenUe CUCmemMbl C8A3aHHbIX Mell.

Haxonute B jonosHuTenbHOU IuTeparype u MaTepHere
nH(OpMAIUIO O BKJIAJIE Pa3HBIX YUEHBIX B Pa3BUTHE
MeXaHUKH. [ 0OTOBUTH Mpe3eHTAlNU U COOOILIEHUS 110
U3YYEHHBIM TEMaM.

Buinonname oonoinumensvhvle ucciedosamensekue
pabomsl no U3Y4EeHHbIM MeMam (803MONHCHbBIE MeMbl
npeocmasieHvl 8 yueOHuKe).

[IprMeHsATh 3aKOHBI AUHAMUKH JIJIs1 OITUCAHUS JBUKECHUS
pEAJIbHBIX TEIl.

3akon
COXpaHeHUs
umnyJjbca (1 4)

Nmnynsce Tena. UMnynse
CHJIBL. 3aKOH COXPAaHEHUS
nMIysbca. PeaktuBHoe
JBUYKEHHUE.

JlaBaTh onpeneneHrue NOHITUN: UMITYJIbC MaTepUaIbHOU
TOYKHU, UMITYJIbC CHJIbIL, UMITYJIbC CUCTEMBI TEJI, 3AMKHYTast
CUCTEMa TeJl, PEAaKTUBHOE IBUKEHUE, peaKmugHas Cuid.
PacnozHaBaTh, BOCIPOU3BOAUTD, HAOMIOAATh YIIPYTUE U
HEYNPYTUe CTOJIKHOBEHHUS TEN, PEAKTUBHOE JIBUKEHUE.
HaxonuTe B KOHKPETHOW CUTYAIlMU 3HAYEHUSI UMITYJIbCA
MaTepUaIbHOW TOYKH U UMITYJIbCA CHUJIBI.
@opMyIMPOBATh 3aKOH COXPAHEHHS UMITYJIbCA, TPAHULIBI
€ro IpUMEHUMOCTH.

CocTaBisiTh ypaBHEHUS, ONUCHIBAIOIINE 3aKOH
COXpPaHEHUS UMITYJIbCa B KOHKPETHOM CUTYyaIluH.
HaxonuTe, UCIonb3ysi COCTaBJIEHHOE YpaBHEHHUE,
HEW3BECTHBIE BEJTUYUHBI.

CoznaBaTh CUTyalllH, B KOTOPBIX IIPOSIBIISETCS 3aKOH
COXpaHEHUs! UMITyJIbCa.

Cocmasnsams npu pewieHuu 3a0ay ypasHeHus ¢ Y4émom
PeaKkmueHOU CUbl.

Haxonute B jonosHuTenbHOU nuteparype u MuTepuere
uH(pOpMAaIUIO 10 3aJaHHON TeMe. ['0TOBUTh Mpe3eHTaluu
Y COOOTICHMS 110 U3yYEHHBIM TeMaM (BO3MOXHBIE TEMBI
IIPEACTABIICHbI B YUEOHUKE).

['OTOBUTH IIpE3eHTAIIMU U COOOIICHHUS O MOJIETaxX YeJIoBeKa
B KOCMOC, O JJOCTH)KEHMSIX Hallel CTPaHbl B OCBOCHUU
KOCMHYECKOI0 MMPOCTPAHCTBA.

Buinonname oonornumensvHulie ucciedosamensbekue
pabomol no U3Y4eHHbIM meMam (803MOIHCHbIE MeMbl
npedcmaeieHvl 8 yuebHuke). PaboTath B mape win rpymnmne
MIPU BBINIOJIHEHUH MPAKTUYECKUX 3aJIaHUM.

3akon
COXpaHeHUs
MeXaHHYeCKoH
JHEePruu

(6 9)

PaGora cunsl. MOIIIHOCTE.

Kunernueckas sHeprus.
PaboTa cuiel TsKECTH.
IToreHumanbHas 3HEprus
Teaa B TPaBUTALIMOHHOM
nose. PaboTa cuiibl

JlaBaTh onpeneneHne MOHATHI: paboTa CUJITbI, MOIIIHOCTb,
KHUHCTHUYCCKAA DOHECPIrus, MIOTCHIHAJIbHAS SHCPIUsd, IOJIHAA
MCXaHNYCCKasA SHCPIrus, U30JIMPOBAHHAA CUCTECMA,
KOHCEpBAaTUBHAsI CHJIA.

Brmauciaste B KOHerTHOﬁ CUTyalluu 3HAYCHUA
(bU3HYECKUX BEJIMYUH: PaOOTHI CUIIBI, paOOTHI CHIIBI
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YIPYTOCTH.
ITorenumanbHas 3HEprus
yupyro
neopMHUpOBaHHOIO Tena.
3aKOH COXpaHEeHUs
MEXaHU4YECKOU SHEPruu.

JlaGopaTopHbIie pabOThI:

1. U3yuenue 3akoHa
COXpaHEHUSI MEXaHUYECKON
SHEPTUH.

2. Onpeoenenue sHepeuu u
UMRYIbCA O MOPMOZHOMY
nymu.

HUccneoosanue:
Uccneoosanue
YEeHmMPaibHo20 yoapa.

TSDKECTU, PaOOTHI CHIIBI YIPYTOCTH, pabOThI CUIIBI TPEHUS,
MOIIIHOCTH, KHHETUYECKOW SHEPTUH, U3MEHEHUS
KUHETUYECKOW SHEPTrUH, MOTEHIIMAIbHON SHEPIUU TEI B
I'PaBUTALIMOHHOM 110JI€, HOTEHIIMAIbHOM SHEPTUU YIPYTo
e OPMUPOBAHHOTO TEJIa, MOJTHON MEXaHUYECKOU
SHEPrUH.

CocTaBiiTh ypaBHEHUS, CBA3bIBAIOLINE paOOTy CUJIBL,
JICUCTBYIOILIEHN HA TEJIO B KOHKPETHOM CUTYyaIluH, C
M3MEHEHHEM KMHETUYECKOM dHepruu tena. Haxoauts,
HCII0JIb3YsI COCTAaBJIEHHOE YPAaBHEHHE, HEN3BECTHBIE
BEJIMYMHBI.

@opMyIMpOBATh 3aKOH COXPAHEHHUS MOJIHOU
MEXaHMYECKON YHEPIrUH, Ha3bIBaTh I'PAHULIBI ETO
MPUMEHUMOCTH.

CocTaBisATh ypaBHEHHUS, ONMCBIBAIOLINE 3aKOH
COXpaHEHUs MTOJIHOM MEXaHUYECKOM SHEPIUH, B
KOHKpETHOM cuTyaunu. Haxonurts, ncrnomns3ys
COCTaBJICHHOE YPaBHEHUE, HEU3BECTHbHIE BEJIMYHHBI.
CoznaBaTh CUTyalliH, B KOTOPBIX IIPOSIBIISETCS 3aKOH
COXpaHEHUs ITOJIHOM MEXaHUYECKON SHEPruHu.
BhINOMHATH 3KCIIEPUMEHTAIBHYIO TPOBEPKY 3aKOHA
COXpaHEHUs] MEXaHUYEeCKOHN 3Hepruu. BeimonHsATh
KOCBEHHbIE U3MEPEHHUS UMITYJIbCa Tela, MEXaHUYECKON
SHEPrUU TeNa, pabOoThHI CHIIBI TPEHHUS.

PaGoTats B mape, rpymnie npy BHIIOTHEHUN TPAKTHIECKUX
3aJlaHuM.

Cocmagnams ypasHenus u HAxoO0Umbs 3HAY eHUs.
Qusuueckux seruyUH Npu peuenuu 3a0ay, mpeoyouux
00HOBPEMEHHO20 NPUMEHEHUS 3AKOHO8 COXPAHEHUs
UMRYIbCA U MEXAHUYECKOU IHEPeUl, 3a0ad, no YCI08UI0
KOMOPbBIX COXPAHACMCA UMNYIbC, HO UBMEHAEMC s NOHAS
MexaHudecKkas snepaus cucmemvl mei. Boruucaamo
8MOPYI0 KOCMUYECKYIO CKOPOCHb.

HaxonuTe B 10on0MHUTENBRHON auTepaType U THTEepHETE
nH(pOpMAIUIO TI0 3aJaHHON TeMe. ['0TOBUTH Mpe3eHTaluu
Y COOOTIICHHMS 110 U3yYEHHBIM TeMaM (BO3MOKHBIC TEMBI
MPEACTABJICHbI B YUCOHUKE).

Buvinonname 0oonoinumensvHvle ucciedosamensekue
pabomvl no U3y4EeHHbIM MeMam (803MOHCHLIE MeEMbl
npeocmasieHvl 8 yueOHuKe).

IIpuMeHsATh 3aKOHBI COXPAaHEHUS UMITYJIbCA U
MEXaHMYECKON SHEPIUU JJIsl OIMMCAHUS IBUKECHUS
peasbHbIX TEl.

Hunamuka
éPaAIAMeIbHOZ0
08UIICCHUA
aocoomuo
meépoo2o mena (3 u)

OcHnognoe ypasHenue
OUHAMUKU 8PAUATNENLHO20
osudicenus. Yanosoe
yckopenue. Momenm cunbl.
Momenm unepyuu
meépooco mena. Momenm
UMNyIbea. 3aKoH
COXpaHeHuss MOMeHma
umnyavca. Kunemuueckas
aHepeus abconommo
meépooeo mena,
spawarwe2ocs
OMHOCUMENbHO
Henoo8UNCHOU OCU.

Hasamv onpedenenue nonamuii: yenogoe yckopeHue,
MOMEHM CUIbL, MOMEHM UHepYuu meépooco mead,
MOMEHM UMNYTIbCA, KUHEMUYeCKdasi SHep2usi AOCOIIOMHO
meépooco meid.

Boiuucasamov 6 KOHKpemHOU CUmyayuu 3Ha4eHus.
QuuUeCKUX BeUYUN: V208020 YCKOPEHUs, MOMEHMA
CUTIbL, MOMEHMA UHEPYUU MEEPOO20 Mmeld, MOMEHMAa
UMNYIbCA, KUHEMUYeCKOU IHepeun meépooco meJd.
Cocmagnsimvb 0CHOBHOE ypagHeHue OUHAMUKU
BPAWYAMNENLHO2O OBUNCEHUSL 8 KOHKDEMHOU CUMYAyU.
Onpeodenamyp, UCNOIb3YsL COCMABIEHHOe YPaGHeHUe,
HeusgecmHule geauduHbl. Popmyauposams 3aKoH
COXPAHEHUsL MOMEHMA UMNYIbCA, YCIOBUSL €20
npumenumocmu. Cocmaeusims ypasHeHue, ONUCbI8aoujue
3aKOH COXPAHEHUS MOMEHMA UMNYIbCA, 8 KOHKPEMHOU
cumyayuu. Onpeodensimbv, UCNOb3YA COCMABNIEHHOE
VpasHeHue, Heu38eCmHbLe 6eTUUUHDL.

Cozoasams cumyayuu, 8 KOMOPbIX NPOAGIAENCI 3AKOH
coxpamenus momenma umnyavca. Haxooumo 6
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odononnumenvHotl aumepamype u Humepueme
uHgopmMayuIo 0 npUMepax npaKmuyecko20 NPUMeHeHus
3AKOHA COXPAHEHUSL UMNYAbCA, O 2UPOCKONE.

Craruka (3 1)

PaBHOBecue maTepuanbHOU
TOYKH U TBEPAOrO Tea.

Bu bl paBHOBECHS.
VYcnoBus paBHOBECHS.
MOMEHT CHIIBL.

JlaboparopHas padora:
N3yuenne paBHOBeCHS Tena
Mo 1€MCTBUEM
HECKOJIbKUX CHJT

JlaBaTb onpeneneHue NOHATHI: paBHOBECUE, YCTOMYUBOE
paBHOBecHE, HEYCTOMUNBOE paBHOBECHE, O€3pa3IMuHOe
paBHOBECHE, MJI€Y0 CUJIbl, MOMEHT CHJIBI.

HaxonuTh B KOHKpETHON CUTYyalluu 3HAYEHUS IJIeya CHJIbI,
MOMEHTA CHJIBI.

IlepeuncnsaTh ycioBHs paBHOBECHS MAaTEPUAIBHOW TOUYKHU
u TBEpAOro tena. CocTaBiATh ypaBHEHNUS, ONUChIBAIOLINE
YCIIOBUSI PABHOBECHS], B KOHKPETHBIX CUTYalUsX.
OrnpenensaTs, UCIONB3Ys COCTABICHHOE YPABHEHUE,
HEH3BECTHBIEC BEJIMUNHBI.

Pacnio3naBaTh, BOCIPOM3BOANTDH U HAOIIOAATh PAa3INUHbIE
BU/Ibl PABHOBECHS TEJL

W3MepsTh cruily ¢ TOMOUIbIO MPYKUHHOTO IMHAMOMETpa U
U(GPOBOro 1aTYMKA CHIIbI, U3MEPSATH IJIEHO CHIIBI.
PaGoraTs B nape, rpynme npu BbIIOJIHEHUH TPAKTHY €CKUX
3aJaHuH.

HaxonuTe B onosHuTenbHON TuTeparype u MlHTepHere
MH(GOPMAIUIO O 3HAUYEHUU CTATUKU B CTPOUTENIBCTBE,
TEXHUKE, OBITY, 00bsCHEHNE (GOPMBI U Pa3MEPOB OOBEKTOB
npupo/bl. ['OTOBUTH Mpe3eHTaLUU U COOOILEHMS,
BbINOIHAMb UCCEO008aMeNbCKUE paOOmbl TI0 3a1aHHBIM
TEeMaM.

PaGoTath B mape mpu BHINOJHEHUH Ja00paTOpHOM pabOThI

Ocnoewt
2UOPOMEXAHUKU

(2w

JlaBnenune. 3akon ITackamns.
PaBHOBeCHE KUAKOCTH B
rasza. 3akoH Apxumesna.
IInaBanue Temn.

Jlsuoicenue scuoxocmu.
3akon Bepnynnu.
Ypaenenue bepuynnu.

JlaBaTh onpeneneHne MOHATHI: HEC)KHUMaeMast KUIKOCTb,
paBHOBECH € )KUAKOCTH U Ta3a, THAPOCTATHIECKOE
JaBJICHUE, IAMUHAPHOe meYeHue, mypOyieHmHoe
meuenue. Pacnoznasams, 60cnpou3800ums u Hab1ooams
JaMUHapHoe u mypoyieHmuoe medenue H}UuoKoCmu.
HaxonuTe B KOHKPETHOW CUTYyalluy 3HaUCHUS JaBJICHUS B
MOKOSAILEK CS )KUIKOCTU WJIU Ta3e.

®opmynmpoBath 3akoH [lackans. [IpuMeHsTh 3aK0H
[Tackans 1751 00BsICHEHUS THAPOCTATUIECKOTO MapaIoKca,
JUTsl OOBSICHEHU S IPUHITUTIA IEHCTBUS THAPABINYECKOT O
rpecca U BBIYUCICHHS TapaMeTpoB Ipecca.
®opmynupoBaTh 3ak0H Apxumena. [IpuMeHsTh 3aK0H
Apxumena s pelieHus 3a1a4d. PaccyuThiBaTh TNIOTHOCTH
TeJa 10 €ro NOBEAEHUIO B )KUAKOCTU. OnpenensiTh
BO3MOKHOCTb IJIABAHUS TEJIa.

Cocmasnamo ypaenenue bepuyainu 6 konkpemmuuix
cumyayusx. Onpeoenamy, UCNOb3YSL COCMABIEHHOE
VpasHeHue, Heu38eCmHble GeJIUYUNDI.

Ilpusooums npumepul, untocmpupyrowjue ebinoIHeHue
ypasnenus bepnynnu. Ilpumenams ypasnenue bepnynnu
OJ151 ONUCAHUS OBUINCEHUS HCUOKOCMU 8 PACTNEHUSAX U
JHCUBLIX OP2AHUIMAX.

Haxooums 6 donornumenvuoii iumepamype u Mumepneme
ungopmayuro 06 ucnonvzosanuu ypasuenus bepuyinu 6
mexHuKe u Obimy.

ITonBenenune NToros
HU3y4YEHUS TEMBI
«MexaHnkay

OnuceiBaTh MEXaHUYECKYIO KapTuHY Mupa. [lepeuncnars
00BEKTHI, MOJICNH, ABJICHUS, (PU3NUECKUE BEIUYHHBL,
3aKOHBI, Hay4YHbI€ (DAKThI, CPEACTBA ONMHUCAHUS,
paccMaTpHUBaEeMble B KJIACCUYECKON MEXAHUKE.
®opmynrpoBaTh NPSIMYI0 U 00pPaTHYIO 33]]a4l MEXaHHUKH.
VYka3bIBaTh I'paHULbl IPUMEHUMOCTH MOZENEN U 3aKOHOB
KJIACCUYECKON MeXaHUKU. Ha3biBaTh mpuMepsl
MCII0JI30BaHUS MOJI€JIEN U 3aKOHOB MEXAaHUKH JJIS
OINMCAHMS 1B KEHUS PEANIbHBIX TEIl.

Xapaxmepuzo06amo cUCMEMHYIO CEA3b MENCOY
OCHOB0NOAALAOWUMU HAYYHBIMU NOHAMUAMU
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| «(NPOCMpAaAHCneo)» U «8pems», Ha3vlédnv UX ceolicmea.

MOJIEKYJISAIPHASI ®U3UKA U TEPMOJNHAMMKA (18 1)

OCHOBBI
MOJIEKYJISIPHO-
KHHETHYEeCKOM
Teopuu (MKT)
(4 4)

MonekynsipHO-

KMHETUY ecKasi TeOpus
(MKT) crpoenus BemecTBa
U €€ SKCIIEPUMEHTAIIbHBIE
JI0Ka3aTelIbCTBA.
bpoyHoBCckoO€ ABHKEHUE.
Temnepatypa u TemIOBOE
paBHoBecue. [1Ikanbr
[enscus u KenbBuHa.
AOGcomnroTHas TeMIeparypa
Kak Mepa CpeHeu
KUHETUYECKOU SHEPrun
TEIJIOBOT'O JIBUKEHUS
YaCTULl BEIIECTBA.

Cutbl B3auMOJI€H CTBUS
MOJIEKYJI B pa3HbIX
arperaTHbIX COCTOSIHUSAX
BEILIECTBA.

Mogeinb «uaealibHBII Ia3.
JaBnenue raza. Cs3b
MEXIy TaBJIECHUEM U
CpeHEeN KMHETUYEeCKOM
SHEpruey NocTynaTeabHOro
TENJIOBOT'O IBUKEHUS
MOJIEKYJI U €AIBHOIO ra3a.
OcHOBHOE ypaBHEHUE
MOJIEKYJIIPHO-
KHHETHUYECKON TEeOpUH
MJCAIBHOrO Ira3a.

JlabopaTopHblie pabOTHI:
1. U3mepenue
TEMITEPATYPhI
KHUJIKOCTHBIMHU U

U ppoBEIMH
TEPMOMETPAMHU.

2. Oyenxa cun
83AUMOO0EUCMBUSL MOJIEK)T
(memodom ompuwlea
Kaneny).

Hccnedosanue:
Hccneoosanue osudcenus
OpoyHoeckol yacmuywl (no
mpexam lleppena).

JlaBaTb onpeneneHre NOHATHI: TEIIOBbIE SBJICHUS,
MaKpOCKOIIMYECKUE TeJa, TEIJIOBOE IBUKEHUE,
OpoyHOBCKO€ ABMXKEHUE, TUPPy3Hsl, OTHOCUTEIbHAS
MOJIEKYJIIpHasl Macca, KOJIMYECTBO BEIIECTBA, MOJISIPHAS
Macca, MOJIEKYJIa, Macca MOJIEKYJIbl, CKOPOCTb JIBH>KECHHUS
MOJIEKYJIbI, CPEAHSSI KHHETUUECKasi SHEPrus MOJIEKYIIbL,
CHUJIbI B3AaMMOJIEI CTBHSI MOJIEKYJI, MACaIbHBIN Ta3,
MHKPOCKONMUYECKHE TapaMeTpbl, MAKPOCKOITUYECKUE
napaMmeTpbl, JaBJIeHHE ra3a, abCo0THAS TeMIIepaTypa,
teryioBoe papHoBecue, MKT.

[lepeuncnsaTh MUKPOCKOMMYECKUE U MAKPOCKOITMYECKHE
napameTpsbl rasa.

Ilepeuncnsare ocHoBHbIE nosioxkenus MKT, npuBonnts
MIPUMEPBI, Pe3yJIbTaThl HAOIIOIEHUI U O CHIBATD
AKCIIEPUMEHTHI, JOKA3bIBAIOIINE UX CIPABEIJINBOCTb.
PacniozHaBaTh M ONKCHIBATH SBJIEHUS: TEIIOBOE
JBIDKEHUE, OpOYHOBCKOE JIBIKEHHE, TUDPy3usi.
BocrpousBoauTs 1 OOBSICHATE OIBITHI,
JEMOHCTPUPYIOIINE 3aBUCUMOCTH CKOPOCTH TUPPYy3UH OT
TeMIepaTypbl U arperaTHOro COCTOSIHUS BELLECTBA.
Ha6monats nuddysuro B KUAKOCTIX U ra3ax.
Hcnonb30BaTh MOydeHHBIE HA YPOKaX XUMUU YMEHHS
OINPENENATh 3HaYEHUSI OTHOCUTEIILHON MOJIEKYJISIPHOU
MaccChl, MOJISIPHOM Macchl, KOJIMYECTBA BEILIECTBA, MACCHI
MOJIEKYJIbl, (pOopMyIHpPOBaTh PU3NUECKUI CMBICI
MOCTOSTHHOM ABOTrajapo.

Onucwisams mMemoovl onpeoeieHus: pasmepos MOieKyI,
CKOpOCMU MONEKYL.

OueHnBaTh pa3mMep MOJIEKYIIBI.

OOBACHATH OCHOBHBIE CBOMCTBA arperaTHbIX COCTOSIHUM
BenlecTBa Ha ocHoBe MKT.

Co3zoasamb KomnvromepHsvie MoOOeIU Menio8o20
08UdICEHUS,, OPOYHOBCKO20 0BUMNCEHUS, ABTEHUsL OUPPY3uu
6 MBEPOBIX, HCUOKUX U 2A3000PA3HBIX MENAX, ONbIMA
Ileppena.

OnuchIBaTh MOJIEIb «HACAJIBHBIN Ta3y», onpeoenams
2paHuybl €€ NPUMEHUMOCTU.

CocraBnsate ocHoBHOe ypaBHeHue MKT uneansHoro rasa
B KOHKPETHOH cuTyannu. OnpeaensiTh, HCHOJIb3Ys
COCTaBJICHHOE yPaBHEHHUE, HEU3BECTHHIC BEJTMYHHBI.
CocTaBisTh ypaBHEHHE, CBA3BIBAIOLIEE JABICHUE
UJEAIBHOIO T'a3a CO CpeHEel KMHETUYECKOW SHepruen
MOJIEKYJI, B KOHKpETHOHN cuTyauuu. Onpenensrs,
HCII0JIb3YsI COCTAaBJIEHHOE YPAaBHEHHE, HEU3BECTHBIE
BEJIMYMHBIL.

OnuceIBaTh CI0COOBI U3MEPEHUS TEMIIEPATYPHI.
CpaBHuBaTth mkaibl KensBuna u Llenbcus.

CocTaBnATh ypaBHEHUE, CBS3bIBAIOLIEE A0COIIOTHYIO
TEMIIEpATypy UJI€ATLHOIO Ta3a CO CPEHEN KMHETUYECKOM
SHEPrueil MOJIEKYJ, B KOHKPETHON CUTYyalllHu.
Onpenensats, UCIONB3YS COCTABICHHOE YPABHEHUE,
HEU3BECTHBIC BETMIUHBI.

CocTaBisTh ypaBHEHHE, CBSA3bIBAIONIEE JIaBICHUE
U7eaTbHOrO Ta3a ¢ abCOMOTHON TeMIepaTypoi, B
KOHKpPETHOM cuTyaunu. Onpenenars, HCIOIb3ys
COCTaBJICHHOE YPaBHEHUE, HEN3BECTHHIC BEJTMYHHBI.
W3mepsaTs Temnepatypy KUAKOCTH, ra3a KUJIKOCTHBIMHU U
1 poBbIME TepMoMeTpamu. PaboTaTte B mape, rpyrmime
TIPH BBITOJTHEHUH TIPAKTHYESCKUX 3aaHUH.

Haxonute B JonojgHUTENbHON IuTEepaType U MHTepHeTe
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CBCIACHHUA 11O HCTOPUHU PA3BUTUA aTOMH CTUY E€CKOM TCOPUHU
CTPOCHHMA BCLICCTBA.

YpasHenust
cocTostHHs ra3a (3

4)

YpaBHEHHE COCTOSHUS
MJICATBHOTO Ta3a.
YpaBHenue MeH/ieneena-
Kunaneitpona.
N3onpoueccel. I'azoBbie
3aKOHBI.

JlaboparopHas padora:
DKcrepuMeHTalIbHas
MpoBepKa 3akoHa | eii-
Jlroccaka (u3mepenue
TEPMOIUHAMUYECKUX
[IapaMeTpoB Iasa).

HUccneoosanue:
Uccneoosanue
U30npoOYeCccos.

CocTaBiiTh ypaBHEHUE COCTOSIHUS UJI€AIbHOIO T'a3a U
ypaBHeHMEe MenaeneeBa-KnaneiipoHa B KOHKPETHON
CUTyaluu. BelauciATh, NCHOJb3Ys COCTABIEHHOE
YpaBHEHUE, HEU3BECTHbBIE BEJIMUNHBI.

Pacnio3HaBaTh U ONKMCHIBATH U30MPOLIECCHI B HJ1€aTIbHOM
rase.

IIpoznozuposams ocobeHHocmu npomeKkaHus
U30NpoYeccos 8 UOeaIbHOM 2a3€e Ha OCHO8e YPABHEHUL
cocmosaAnus uoeanvbHo2o 2aza u Menoeneesa-KnaneupoHa.
Obocnosvisams U OMCMausams c80U NPEONOIONHCEHUS.
®opMyIHpoBaTh ra30BbI€ 3aKOHBI U OIPEENSTh IPAHUIIBI
UX IpUMEHUMOCTH. COCTaBISITh YPaBHEHUS ISl UX
onucaHus. BeuucnaTh, NCNOIB3YS COCTABICHHOE
ypaBHEHHUE, HEU3BECTHbHIE BEJIMUNHBI.

[IpencraBnath B Buae rpauKoB H30XOPHBIH, H300apHBIN
U U30T€pMHUUECKUi nporeccel. OnpenensTs 1o rpagukam
XapakTep Ipolecca 1 MaKkpornapaMeTphbl H1€aJbHOro rasa.
Hccnedosams sKkchepumMeHmanbHo 3a8UCUMOCU MeNCOY
Maxponapamempamu npu u3onpoyeccax 6 2ase.
N3MepsTh JaBiaeHHE BO3yXa MAHOMETPAMHU U

1M (pOBBIMU JAaTYUKAMM JaBJICHUS ra3a, TeMIlepaTypy rasa
— JKUAKOCTHBIMHM TEPMOMETPAMHU U LU (PPOBBIMHU
TEeMIIEpPaTypHbIMU JaTYNKaMU, 00BEM raza — ¢ HOMOLIbIO
cuib(oHa.

PabGoTats B mape, rpymnme npH BbIIOJIHEHUH PAKTUYECKUX
3aJlaHnM.

Haxonuts B nmurepatype u MHTEepHETE MH(POPMALIKIO T10
3aJaHHOU TEME.

I'oTOBUTE mpE3eHTalUU U COOOIEHUS 110 U3YUEHHBIM
TeMaM (BO3MO)KHBIE TEMBI TIPECTABIICHBI B yUeOHUKE).
[TprMeHATH MOJETb UEANBHOTO Ta3a JIJIsl O CaHUs
MOBEJICHUS PeaIbHbIX ra30B.

B3anMHble
NnpeBpalleHUus
JKHAKOCTH M rasa
(19)

B3anMHBbIe IpeBpaleHus
JKUJIKOCTH U rasa.
Hacelmennsie n
HEHACBIILIEHHbIE MapBbl.
/laenenue nacviuyennozo
napa. Kunenue.
Bnascnocms 6030yxa.

HUccneoosanue:
Hccneoosanue ocmuvisanus
8000l

JlaBaTh onpeneneHne MOHITHI: UCTIapeHHUE, KOHACHC AU,
KHUIIEHHEe, TUHAMUYECKOE PAaBHOBECH €, HACKIIICHHBIN ap,
HEHACBILLEHHBIN [1ap, KpUmuyeckas memnepamypa,
memnepamypa KuneHus, adCcontomuas 81A4CHOCMb
6030yxa, napyuaivbHoe 0agieHue, OMHOCUMETbHA S
B1IANCHOCTb 8030YXA, MOYKA POCHL.

PacnioznaBaTh, BOCIPOU3BOUTD, HAOMIOAATH SIBJICHUSI:
HcCIapeHue, KOHJIEH callusl, KUIIEHUE.

Onucwisams ceoticmea HacviueHHo2o napa. Cozoasamos
KOMNblomepHble MOOeU OUHAMUYECKO20 PABHOBECUL.
Hzmepamo enaxcnocms 6030yXa ¢ NOMOWBIO cucpomempa
u ncuxpomempa. Onucvleams yCmpoucmeo 2uepomempa u
ncuxpomempa. Onpeodenams OMHOCUMENbHYTO GILANCHOCTD
no ncuxpomempudeckoti maoauye. Onpeoensamo
abCcomommyIo 61aMCHOCMb 8030YXA, NAPYUATIbHOE
daenenue, OMHOCUMENbHYIO GIANCHOCHb 8030YXd, MOYK)
POCHL 8 KOHKPEMHBIX CUMY AYUSIX.

Haxooumoe 6 numepamype u Hnmepneme unghopmayuro,
20MOoBUMb npe3eHmayuy U COOOWeHUs 0 BIUAHUU
BI1ANHCHOCMU 8030YXA HA NPOYECCL HCUZHEOESIMENbHOCIU
yenosexa.

Kuakocru (14)

Mopnens cTpoeHus
wuakoctu. [loBepxHocTHOE
HaTsHKEHUEC.

Cmauusanue u
Hecmadusauue.
Kanunnapuo.

[TepeuncnaTh CBOWCTBA KUJIKOCTH U OOBSICHITH MX C
MTOMOIUIBIO MOJIENTU CTPOEHUS KUJIKOCTH, CO3TaHHON Ha
ocHoBe MKT.

JlaBaTh onpeneneHne NOHATUI: CHIIA IIOBEPXHOCTHOTO
HATSDKEHUS, KOOPPHUIIMEHT TOBEPXHOCTHOTO HATSKECHUS,
NOBEPXHOCMHAS IHEP2USL.

Pacrno3naBaTh 1 BOCIIPOU3BOAUTH MTPUMEPHI TPOSBICHUS
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JICWCTBUS CUJIBI TOBEPXHOCTHOT'O HATSHKCHUS.
Onpedensimo cuny no8epxXHOCMHO20 HAMAHCEHUS,

K02 huyuenm noeepxHoCmuo20 HamaNceHus,
NOBEPXHOCMHYIO IHEPSUIO HCUOKOCMU 8 KOHKDEMHbIX
cumyayusix.

Paznuuamos cmauusarowue u ne cmauusaroujue
NOBEPXHOCTb HCUOKOCHIU.

O6vscHsamb NPUYUHY OBUICEHUS HCUOKOCIU NO
KAnuusipHblM mpyoxam.

Paccuumuvieamov 6vicomy noonwsmust (onyckauus)
AHCUOKOCMU NO KANULTADY .

Haxooumbo 6 tumepamype u Humepneme ungopmayuio,
20MOBUMb NPE3EHMAYUU U COOOUIeHUS O NPOSGTICHUU
oeticmeusi Cuibl NOBEPXHOCMHO20 HAMSICEHUS 8 HCUBOU U
HeJICUBOU npupooe, Ha NPOU3BOOCMEe.

Tsépable Tea
(19)

Kpucrannmmueckue u
amopodHusie Tena. Mooenw
CmpoeHus meépovix mei.
MexaHnueckue CBOMCTBA
TBEpABIX Teu. XKuakue
KpHUCTAJLJIBI.

Jasamo onpedenenue nonamuil. Kpucmaiiuieckoe mejo,
amopgnoe meno, AHU30 MPONUSL.

Ha3zpiBaTh cxo/cTBA M pa3iuydusi TBEPABIX TeJ, aMOP(HBIX
TEJ, YKUJIKHX KPHCTAIJIOB.

[Tepeuncnare cBOWCTBA TBEPIBIX TEI U OOBACHAMb UX C
HOMOWbIO MoOenu cmpoenus. [lemoncmpuposamso
0CcobeHHOCmU CMPOeHUsl KPUCIATIUYECKUX U AMOPDHBIX
MeEpOvIX mei, UCNONb3YsL 00bEMHBIE MOOEU KPUCTATIIOAS.
IIpusooumuv npumepvt npoyeccos, NOOMBEEPAHCOAIOUJUX
CX00CMB0 U paA3IUYUsL CBOUCME KPUCMATIUYECKUX U
amopuvix meépovix mei.

Haxooums 6 Humepneme u dononnumenvbHoll 1umepamype
ceedenUss 0 C8OUCMBAX U NPUMEHEHUU KPUCTNALIUYeCKUX U
AMOPDHBIX MAMEPUATO8.

T'omosumb npesenmayuu u coooujenust no u3y4eHHviM
memam (803MOJCHble MeMbl NPeOCmasieHbl 8 YueOHUKe).

OCHOBBI
TepMOIII/IHaMI/IKI/I

8w

BryTpenHss sHeprus.
TepMoanHamuyeckas
cucTeMa U €€ paBHOBECHOE
cocrosiaue. Pabora u
Teronepeaaya Kak
CHOCOObI H3MEHEHMUS
BHYTPECHHEH DHEPIUH.
KonudecTBo TenoThl.
Temmoémkocts. Paszosvie
nepexoobwi.

VYpaBHEHHE TEIIOBOrO
Oananca. [1epBrIii 3akoH
TEPMOJIMHAMUKHU.
AnmabaTHBIN TIpOIIECC.
HeobpaTtuMocCTh TEmI0BBIX
MPOLIECCOB. Bmopoti 3aKoH
MepMOOUHAMUKU U €20
cmamucmudeckoe
MOJIKOBAHUE.
[Ipeobpa3oBaHust SHEPTUH B
TENJIOBBIX MalIMHax. [{ukn
Kapno. KI1J1 TennoBeix Ma-
IIVH.

IIpobnemvl sHepeemuku u
oXpama oKpyxcaouje
cpeowl.

JlaBaTh onpeneneHne NOHATUI: TEPMOJUHAMUYECKas
CHCTeMa, H30JIMPOBAHHASI TEPMOAMHAMHUYECKAsI CHCTEMA,
PaBHOBECHOE COCTOSIHUE, TEPMOIMHAMUYECKUH TPOIIECC,
BHYTPEHHSISI SHEPIHsl, BHYTPEHHS ST DHEPTUS HJICaTbHOT O
rasa, TerI0EMKOCTh, KOJMYECTBO TEILJIOTHI, yeIbHas
TEIUIOTA TIABJICHHUSI, yIeTbHAs TEIJI0Ta Mapoodpa3oBaHus,
yIenbHasl TeMJI0Ta CrOPaHus TOILINBA, padoTa B
TEPMOJIMHAMUKE, aduabammuwlii npoyecc, O0paTAMBIN
npoliecc, HeoOpaTUMBI Mpoliece, HarpeBaTelb,
XOJIONWIILHUK, pabouee Teso, TenjaoBon asuratenb, K1/
TETJIOBOTO JIBUTATEIIS.

Pacnio3HaBaTh TepMOJUHAMHYECKYIO CHCTEMY,
XapaKTepHU30BaTh €€ COCTOSIHUE U TIPOI[ECChl M3MEH EHUS
COCTOSIHHSI.

Ilpusooums npumepvl mepmoOUHAMUYECKUX CUCTEM U3
Kypca buonoeuu, Xxapakmepuzoeams ux, onucbléams
U3BMEHeHUsL COCMOAHUI.

OnuceBaTh CII0COOBI H3MEHEHHSI COCTOSIHUS
TEPMOJAMHAMHYCECKOW CHCTEMBI TYTEM COBEPILICHHS
MEXaHUYECKOW paboThl U MPH TEIIonepeaaye.
CocTaBnaTh ypaBHEHHUE TEIJIOBOrO OaslaHca B KOHKPETHOM
CUTyaluu. BEIMUCIIATH, MCIOIB3Ys COCTABICHHOE
ypaBHEHUE, HCU3BECTHHIC BEIIMUNHBI,

Pacnosnasams daszosvie nepexoowi nepsoco poda u
cocmasnsims ypagHeHus 015 hazoewvix nepexooos.
Buiuucnamu, ucnonv3ys cocmaegnennvle ypagHeHus,
Heu38ecmHble GeUYUNDI.

OnpenensaTs 3HaYEHUS BHYTPEHHEH YHEePruu U1ealIbHOro
rasa, '3MCHEHHE BHYTPEHHEH SHEepPruu UaealbHoOro rasa,
paboThI UI€aTLHOTO Ta3a, padOThI HAJl HICAILHBIM T'a30M,
KOJINYECTBA TEMJIOTHI B KOHKPETHBIX CHUTYaIUsIX.
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Onpenensath 3Ha4eHUE padOTHI UACATBHOIO I'a3a Mo
rpaduKy 3aBUCUMOCTH JaBJIEHUS OT 00BbEMA Ipu
n300apHOM Ipolecce.

Onucvlieamv eceomempuyeckull CMulci pabomol u
paccuumuleams e€ 3HaveHue no epauKy 3a6UCUMoCcmu
OaslieHus u0ealbio2o 2a3a om o0véma.
@opMyIMpPOBATH MEPBBIN 3aKOH TEPMOJIUHAMUKHU.
CocTtaBisTh YpaBHEHHE, O ChIBAIOIIEE TEPBHIN 3aKOH
TEPMOJIMHAMMKH, B KOHKPETHBIX CUTYalUIX AJIS
M30MPOIIECCOB B UJI€AJTLHOM Ta3e. BaucisaTh, ucrnonb3ys
COCTaBJICHHOE yPaBHEHHUE, HEU3BECTHHIC BETMYHHBI.
Pasnmaate oOpaTuMble 1 HeOOpaTHMbIE TIPOIIECCHI.
[TonTBep)aaTh MPUMEPAMH HEOOPATUMOCTH TETLIIOBBIX
MIPOIECCOB.

Dopmynuposams 6mopoti 3aKOH MepMOOUHAMUKU,
HA3bI8AMb 2PAHUYbL €20 NPUMEHUMOCIU, OOBACHAMb €20
cmamucmu4eckutl xapakmep.

[IpuBOaUTH MPUMEPHI TEIIOBBIX ABUTATEIICH, BHIICIIATH B
MpuMepax OCHOBHbBIC YACTH JBUTATENICH, ONUCHIBAThH
NpuHLUMN AercTBUs. Berancnsate 3Hauenust K111
TEMNJIOBOT'O JIBUTATENS B KOHKPETHBIX CUTYaIUsX.
Onpeodensmo 3uauenus KIIJ] mennogoeo osuecamens,
pabomarowezo no yuxay Kapho, 6 KonkpemHuix
cumyayusix.

T'omosumu npezenmayuu u coobujenusi no u3y4eHHbIM
memam (803MOJICHble MmeMbl NDeOCMAasieHbl 8 VieOHUKe).
Co30asamb KOMNBIOMEPHBIE MOOEIU MENLOBbIX MAUIUH.
Haxomute B muteparype u MHTEpHETE HHPOPMALIHUIO O
po0sIeMax SHEPreTUKH M OXPAaHE OKPY)KAFOIIEH CPEIbI.
VY4acTBOBaTh B IUCKYCCUH O IpobeMax SHEPreTUKU U
OXpaHe OKPYXKAIOIIeH Cpe/Ibl, BECTH AUAJIOT, OTKPBITO
BBIPA)KaTh U OTCTAMBAThH CBOIO TOUKY 3PEHMUS,
BBICJTYIIIMBATh MHEHHE OINIMOHEHTA.

OCHOBBI 2JIEKTPOJANHAMMKH (22 1)

DJIeKTPOCTATHKA
(99)

DNEeKTpUUYECKUi 3apsl.
3aKOH COXpaHEHHUS
AEKTPUY ECKOT'0 3apsiia.
DJIEKTPUYECKOE
B3auMojielicTBHE. 3aKOH
KynoHa.
bnuskooeiicmeue u
danvHoOelicmaue.
HanpsxénHOCT 1
MOTEHIIHAI
ANEKTPOCTATUYECKOT O
0JIs1, CBSI3b MEXKIY HUMH.
Jlnaun HAnpsDKEHHOCTH U
SKBUMOTECHIIUATLHBIE
noBepxHoctu. [IpuHun
CYyIEepIIO3ULIUU
ANEKTPUUYECKUX MMOJIEH.
Pa3HocTh moTeHIMaNoB.
Ilposoonuxu u
OUINEKMPUKU 8
9NIEKMPUYECKOM NoJe.
DJeKTprUYecKast EMKOCTb.
Konnencarop. uepeus
9JIEKMPU1eCcKo2o NoJis.

JlaBaTh onpeneneHne NOHATUI: 3JIEKTPUUECKHUI
3apsif, 3JIEMEHTAPHBINA dJIEKTPUYECKUN 3apsil,
TOYCUHBIN JIEKTPUICCKUN 3apsi]l, CBOOOTHBII
ANEKTPUYECKUH 3apsl, SJIEKTPUUECKOE TOJIE,
HaNpsKEHHOCTD JJIEKTPUUYECKOr0 MOJISl, JIMHUU
HaNpsKEHHOCTH 3JIEKTPUYECKOT O TOJIsI, OTHOPOJAHOE
AJIEKTPUY ECKOE MOJIE, TOTEHIMAT SJIEKTPUIECKOT O
10JIs1, Pa3HOCTh MOTEHIIMAJIOB, SHEPTUs
ANEKTPUYECKOr O MOJIs1, SKBUIIOTEHIHAJIbHAS
MOBEPXHOCTb, JIEKTPOCTATUYECKAS UHIYKIIUSA,
MOJIIPU3ALIMS TUAJIEKTPUKOB, TUJIEKTpUYECKas
MIPOHULIAEMOCTh BEILIECTBA, 31EKTPOEMKOCTD,
KOH/JIEHCATOP.

PacnioznaBaTh, BOCIIPOM3BOIUTH U HAOIIOIATh
pa3nuyHbIe COCOOBI 2yIeKTpu3anuu Tela. OObICHATH
SIBJICHU € AJIEKTPU3ALUU Ha OCHOBE 3HAHUM O CTPOEHUU
BemiecTBa. ONuChIBaTh U BOCIIPOU3BOAUTD
B3aUMO/ICH CTBU € 3aPSHKEHHBIX TEJ.

OnuchIBaTh NPUHIUIT AU CTBUS AJIEKTPOMETPA.
@opMyIMpPOBATh 3aKOH COXPAHEHHUSI DIEKTPUUECKOT O
3apsa, yciaoBus ero npuMeHuMocTu. CoCcTaBIsATh
YpaBHEHHE, BBIPAKAIOIIEE 3aKOH COXPaHEHUS
ANEKTPUYECKOT O 3apsi/ia, B KOHKPETHBIX CUTYaLHX.
BrrunciisiTh, HCIONIB3YSl COCTABIEHHOE YPAaBHEHUE,
HEW3BECTHBIE BEJIMYUHBI.

®opmynupoBaTh 3akoH KyrnoHa, ycioBus ero
npuMeHUMOCTH. COCTaBISATh YpaBHEHHUE,
BbIpaXkaroniee 3akoH KynoHa, B KOHKPETHBIX
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CUTYyalUsX. BBIUUCIATE, UCIOIB3Ys COCTABIEHHOE
ypaBHEHHE, HEU3BECTHHIC BETMYNHBL. BBIUUCIATE
3HAYEHHE HANPSHKEHHOCTU MO TOYEYHOT O
AJIEKTPUY ECKOT 0 3apsi/ia, ONpeIesATh HallpaBIeHUe
BEKTOpA HANPSHKEHHOCTU B KOHKPETHON CUTYyallUH.
dopmyIMpoBaTh TPUHIIUI CYTIEPIIO3UITAN
AIEKTPHUYECKUX IToNeH. OnpenensaTs HapaBIeHUE U
3HAYCHUE PE3YJIbTUPYIOIEH HANIPSKEHHOCTH
AJIEKTPUY ECKOT'0 MOJISI CHCTEMBI TOUEUHBIX 3aPsI/10B.
llepeuucname ceoticmea TUHUL HANPANCEHHOCMU
anekmpudeckozo nous. 1300paxaTs 3J1€KTpUYecKoe
T10JIE C IIOMOILBIO JJUHUN HAIPSIKEHHOCTH.
Pacnio3HaBaTh 1 ©300pakaTh TMHUU HAMPSHKEHHOCTH
I0JI1 TOYEYHOTI'0 3apsifia, CUCTEMBI TOYEUHBIX 3aPs/10B,
3apsKEHHOM MIIOCKOCTH, IBYX (HECKONbKUX
napajuieNbHBIX IIOCKOCTeH, wapa, cgepul, yurunopa,
OTHOPOAHOI0 ¥ HEOJHOPOIHOT' O JJIEKTPUYECKUX
TIOJIEH.

Ornpenensats 0 IUHUAM HAIPsHKEHHOCTU

AJIEKTPUY ECKOT O TOJISl 3HAKU U XapaKTep
pacrpeneneHus 3apsaoB.

Onucwisams nogedeHue npo8oOHUKOS U
OUINIEKMPUKOB 8 DJIeKMPOCMAMULECKOM noje Ha
OCHOB€ 3HAHUU O CIMPOEHUU Beuecmedq.
Pacnosnasamo u 6ocnpoussooums senenus
91eKMPOCMAMUYEcKoll UHOYKYUU U NONAPUIAYUU
OUINEKMPUKO8.

Teopemuuecku npeockazvléams Ha OCHOBAHUU 3HAHUL
0 CmpoeHuU eewecmea nogeoenue nPooOHUKO8 U
OUDNIEKMPUKOS 8 DJIeKMPUUECKOM NoJle.
ObocHo8bIBAMb U OMCMAUBATD CE0I0 MOYKY 3DEHUSL.
Cocmaenams pasencmea, cesazvisarowue
HANPANCEHHOCMb INEKMPULECKO20 N0 8
OudIeKmpuKe ¢ HanpsaNCEHHOCMbIO HEUIHE20
9IeKMpuU4ecko2o nojis. Boluucasims, ucnonwb3ys
cocmaenenHoe ypaeHeHue, Heu38eCmuble eUUUHbL.
Onucvleamv npuHyun oeucmeus
97IeKMPOCMamu4ecko 3aujumoi.

OrnpenensaTh MOTEHIMAN JIEKTPOCTATHYECKOT O T0JIS B
JTAHHOM TOYKE MOJIL OAHOT O U HEeCKOAbKUX TOUEUHBIX
ANEKTPUY ECKUX 3apALI0B, HOMEHYUATHY IO IHEPLUIO
9NEKMPULECKO20 3aPA0a U CUCTNEMbL IEKMPUUECKUX
3aps006, pa3HOCTb IIOTEHLIUAJIOB, pabomy
97IEKMPOCMamu4ecko2o noJis, HalpsiKeHUe B
KOHKPETHBIX CUTYyalUsiX.

CocTaBisiTh YpaBHEHHS, CBSI3bIBAIOLIME
HaIpsHKEHHOCTD AJIEKTPUYECKOTO MOJIS C PAa3HOCTHIO
MOTEHLINAJIOB. BBIUMCIIATH, UCIOJB3Ysl COCTABICHHOE
ypaBHEHUE, HEU3BECTHbBIE BEIMUUHBL 1300paxaTth
SKBUIOTEHLUAJIbHBIE TOBEPXHOCTH 3JIEKTPUUECKOTO
noiis1. Pacrio3HaBaTe M BOCIPOU3BOIUTD
SKBHUIIOTEHLHAIbHBIE TOBEPXHOCTH MOJISI TOUEYHOIO
3apsija, CUCTEMbl TOUEUHBIX 3apsI/10B, 3apsyKEHH O
MJIOCKOCTH, ABYX (HECKOIbKUX) TIapaIebHbIX
MJIOCKOCTEH, wapa, cgepul, yuruHopa, OJHOPOIHOTO
Y HEOJTHOPOIHOTO AIEKTPUUECKHX Mosieid. O0bsCHATH
YCTPOWCTBO, IPUHLUII I€H CTBHUSL, IPAKTUYECKOE
3HAY€HHE KOHJEHCATOPOB. BHIYUCISITH 3HAUCHUS
NEKTPOEMKOCTH IIJIOCKOT0 KOHAEHcaTopa, 3apsaa
KOH/JIEHCaTOpa, HaINPsHKEHUS Ha OOKIIaaKax
KOH/JIEHCATOpa, NapaMeTPOB IJIOCKOI0 KOHIEHCcaTopa,
SHEPIruy NIEKTPUUECKOr O MO 3aPSKEHHOT O
KOHJICHCAaTOpa B KOHKPETHBIX CUTYallUsIX.
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Paccuumuieamo 0bwyto émxocmo cucmemol
KOHOEHCamopos.

Haxonute B UHTEpHETE M 1OMOJIHUTEIBH OM
JUTEpaType HHGOPMAILIHIO 00 OTKPBITUH JJICKTPOHA,
HMCTOPHUU U3Y4YECHHUS DJICKTPUUECKUX SBJICHUH.
['oTOBUTH IpE3eHTAIIMN U COOOIICHUS 10 U3yUYEHHBIM
TeMaM (BO3MOXHBIE TEMBI ITPE/ICTABJICHBI B
y4eOHHUKE).

3aKOHBI
NMOCTOAHHOT'0 TOKA

(7 )

ITocTrossHHBIM
anekTpudeckuii Tok. Cuma
Toka. ConpoTuBIIEHUE.
ITocrenoBaTenpHOE U
napajieIbHOE COSAMHEHUS
MIPOBOTHUKOB.

Pa6oTa 1 MOIIHOCTE TOKA.
3akoH [[xoyns-Jlenna.
DIEKTPOABUKYIIAs CUIa
BaC).

3akon OMa 171 HOJHOMN
AIEKTPUYECKOM IIeMHu.

JlaGoparopHble pabOTHI:

1. IlocnenoBarenpHOE U
napaiebHOe COeAUHEHUs
IPOBOHUKOB.

2. U3mepenne D1C
HCTOYHMKA TOKA.

Hccneoosanus:

1. Uccneoosanue
3A8UCUMOCMU HANPSHCEHUS
HA NOAIOCAX UCMOYHUKA
MoKa om Cujibl MOKa 6
yenu.

2. Uccneoosanue
3A6UCUMOCINU CUTIbL MOKA
yepes 1aMNOYKY Om
Hanpsdicenusl Ha Hell.

3. Uccneoosanue
HazpeeaHus 600bl
Hazpesamenem HebOonbULOT
MOUHOCTU.

JlaBaTh onpeneneHne NOHATUI: JIEKTPUUECKHUI TOK,
CHJIa TOKa, BOJIbT-aMIIEpPHAasl XapaKTepUCTHKA,
IIEKTPUUECKOE COMPOTUBIIEHUE, CTOPOHHUE CHIIBI,
ANIEKTPOABIKYIIAs cuia. [lepeuncnsaTs ycnoBus
CYIIIECTBOBAHMSI ANEKTPUUECKOro ToKa. Pacrio3HaBath
Y BOCIIPOU3BOJUTH SIBJIEHUE DJIEKTPUIECKOT O TOKA,
JEHCTBUSI AJIEKTPUIECKOT O TOKA B IPOBOIHUKE.
OOBACHATH MEXaHU3M SIBICHUN HA OCHOBAHUM 3HAHUU
0 CTPOEHHH BEIIECTBA.

Co3zoasamb KomnviomepHvle MOOENU IIeKMPU1EeCKO20
MoKa.

ITonb30BaThCs aMIIEpMETPOM, BOJIBTMETPOM,
oMMempoM. YIUTHIBATH OCOOEHHOCTH U3MEPEHHUS
KOHKPETHBIM MPUOOPOM U MpaBUiIa MOAKIIOUEHUS B
AIIEKTPUYECKYIO [EIb.

HccnenoBath 3KCEpUMEHTAIBHO 3aBUCUMOCTD CHUJIb
TOKa B IPOBOJHUKE OT HAIPSHKEHUS U OT
COIPOTUBJIEHUS MPOBOJHUKA. CTPOUTH rpauK BOJIBT-
aMIIEPHOU XapaKTEPUCTUKU.

®opmynupoBaTh 3ak0oH OMa JIJIsl yyacTKa 1enu,
ycioBHUs ero npuMeHuMocTu. CocTaBiATh ypaBHEHUE,
omnuceiBaroliee 3akoH OMa a1 yyacTka 1enu, B
KOHKPETHBIX CUTYyalUsaX. BeIUUCIATD, UCTIONB3YS
COCTaBJICHHOE YPaBHEHUE, HEU3BECTHHIE 3HAUECHUS
BEJIMYMH.

PaccunteiBaTh 00111€€ COMPOTUBIICHUE YUacTKa LU
IIPU MOCJIEI0BATEILHOM U MapaJuleIbHOM
COEIVHEHMSIX IPOBOIHUKOB, NPU CMEUUAHHOM
coeouHenuy NPo8oOHUKOS. BBITIOIHATE pacyeTsl CUII
TOKOB U HaNPsDKEHUHN B Pa3IMYHBIX (B TOM YHCIIE B
CIIO’KHBIX) DJIEKTPUYECKHUX HETsX.

@opMmyIMpOBaTh U UCIOJIB30BATh 3aKOH KOs -
Jlenua. Onpenenste paboOTy ¥ MOLHOCTb
JIEKTPUYECKOr 0 TOKA, KOJIMYECTBO TEIJIOTHI,
BBIJICJIAIOIIENCS B IPOBOJHUKE C TOKOM, IIPU
3aJJaHHBIX [TapamMeTpax.

®opmynupoBaTh 3akoH Oma A1 MOJHOW LIeNH,
yCIIOBHUS €ro NpuMeHUMOocTH. COCTaBIATh ypaBHEHUE,
BbIpakaroiee 3akoH Oma 115 OJHOW LieTnH, B
KOHKPETHBIX CUTYyalusX. PaccunTeiBaTh, UCIOIb3YS
COCTaBJICHHOE YpaBHEHHUE, HEU3BECTHbIE BEIMUUHBI.
N3mepsTh 3HaUEHUE SIEKTPOABUKYIIEH CHUIIBI,
HaIpsHKeHHE U CUIIy TOKAa Ha YYacTKe LeNHy ¢
MIOMOIIIBIO BOJIBTMETPA, aMIiepMeTpa U LU (POBBIX
JATYMKOB HapsDKEHUs U cuiibl Toka. Cobto1aTh
MpaBujIa TEXHUKH 0€30IMaCHOCTH TIPH paboTe C
UCTOYHHKAMH TOKA.

Pa6oraTh B mape, rpynime npu BbINOJIHEHUN
MIPAKTUYECKUX 3aJaHU.

Haxonuts B mureparype u MaTepHeTe HHPOpPMAIIUIO O
CBSI3U DJIEKTPOMArHUTHOI'O B3aUMO/IEHCTBUS C
XUMHUYECKUMU PEaKIUSIMH U OMOJIOTHYECKUMHU
mporeccaMu, 00 UCTIOIb30BaHUHU AIEKTPHUECKUX
ABJICHUH KUBBIMU OPraHU3MaMHU U T. 1.
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['OTOBUTH IIPE3EHTALUN U COOOIIEHUS 110 U3YICHHBIM
TeMaM (BO3MOXKHBIE TEMBI TIPECTABJICHBI B
y4eOHUKE).

Bomnonnusme donornumenvhvie ucciedosamensekue
pPabomvl O U3YUEHHBIM MeMAM (803MOICHbBLE MeMbl
npeocmasienvl 8 yueOHuKe).

DJIeKTPHYeCKUH
TOK B Pa3IHYHbIX
cpeaax (6 4)

OneKTpoHHas
MIPOBOUMOCTH METAJIJIOB.
3aBUCHMOCTh
COIIPOTUBIICHHUS
MPOBOJIHHUKA OT
TEMIIEPATYPHI.
Csepxnposooumocm b.
DIIEKTPUYECKUI TOK B
MOJTyTIPOBOAHUKAX.
CobOcTBeHHas U IpUMecHas
MPOBOIUMOCTH.
p-n-miepexo.
IlonynpoeooHukoswiti 0uoo,
MPAau3UCmop.
Ilonynpogoonurosvie
npubopbl.
DJIEKTPUYECKUM TOK B
AIIEKTPOIHUTAX.
Onexmponus.
DJIEKTPUYECKUM TOK B
BaKyyMe U rasax.
IInazma.

JlaBaTb onpezeneHne NOHATHI: HOCUTEN
AIIEKTPUIECKOT O 3apsiza, TPOBOJUMOCTb,
€6epxXNPo8oOUMOCHb, COOCTBEHHAS TPOBOANMOCTD,
IpUMECHas IIPOBOIUMOCTb, JIEKTPOHHAS
MIPOBOUMOCTb, ABIPOYHAS IPOBOIUMOCTB, P-N-
nepexol, BAKyyM, TEPMOIJICKTPOHHAS IMHCCHS,
AIIEKTPOJIN3, Ta30BbIN pa3psa, peKoMOUHaLKS,
MOHU3AIMS, CAMOCTOSTENBHBIN pa3psi,
HECaMOCTOSTEIbHBIN pa3psi, niazma.

PacriozHaBaTh U OMUCHIBATH SIBICHUS MTPOX 0K ICHHSI
AIIEKTPUIECKOT 0 TOKA Yepe3 MPOBOTHHUKH,
MOJTYTIPOBOAHUKY, BAKYYM, DJIEKTPOIIUTHI, Ta3bl.
KadecTBEHHO XapaKTepU30BaTh IEKTPUUECKUN TOK B
cpeze: Ha3bIBaTh HOCUTEIH 3apsII0B, MEXaHU3M UX
00pa3oBaHMsl, XapaKTep ABHXKEHUS 3apsioB B
HIIEKTPUIECKOM II0JI€ U B €70 OTCYTCTBHE,
3aBHCHUMOCTD CHJIBI TOKA OT HAIIPSDKCHHUSA,
3aBHCHUMOCTb CUJIBI TOKA OT BHEIIHUX YCJIOBUH.
Teopemuuecku npedckazvi6ams Ha OCHOBAHUU 3HAHUL
0 CmpoeHuU eewecmea xapakmep Hocumenell 3aps008
8 PA3IUUHBIX CPeOax, 3a8UCUMOCTb CONPOMUBTEHUS
NPOBOOHUKOB, NOTYNPOBOOHUKOS U IEeKMPOIUMOE OM
memnepamypul. [Ipusooums npumepul husuyeckux
IKCNEPUMEHMO8, ABNAIOUUXCA KPUMEPUAMU
UCMUHHOCIU MeopemUYecKUX npedCcKa3anul.
ObocHosbIBamb U OMCMAUBaAmMy C80U
NpeonoNoHCeHUS.

[lepeuncisTe OCHOBHBIC MTOJIOKEHUS TEOPUU
AIIEKTPOHHOM MPOBOAUMOCTH METAJUIOB. Bhraucisath
3HAYEHUS CPeIHE CKOPOCTH YIOPSAA0YECHHOTO
JBYOKEHUS SJIEKTPOHOB B METaJUIE MO ICHCTBUEM
AIIEKTPUIECKOTO MOJISI B KOHKPETHOM CUTYaIlnH.
OnpenensiTe CONMPOTHBIICHHE METAITTHYECKOTO
IIPOBOJIHHKA MIPU JTAHHOU TEMITepaType.
DKcnepumenmanbHo uccie008ams 3a8UCUMOCTb
conpomuenenus Memaiiuieckux npo8ooHUKo8 om
memnepamypoi.

IIpusooums npumepuvl c6epxnpo8oOHUKOS,
NPpUMEHeNUsl C8ePXNPOBOOUMOCU. YMOUHAMb
epaHuybl npumenumocmu 3akorna Oma 6 césa3u ¢
Cyuecmeo8aHuem s8J1eHUs C8ePXNPOBOOUMOCTIU.
[lepeuncnsaTe OCHOBHBIE MTOJIOKEHHS TEOPHH
AIIEKTPOHHO-IBIPOYHOI MTPOBOANMOCTH
MOJTYTIPOBOAHHUKOB.

[TpuBOANTH MPUMEPHI YUCTHIX MOTYITPOBOJTHUKOB,
MOJTYIPOBOAHUKOB C JIOHOPHBIMHU M aKIIEITOPHBIMH
PUMECSMHU.

DKCnepumMenmanbHo UCCie008amy 3a6UCUMOCHLb
CONpomueenus noIynPOBOOHUKOE O MeMnepamypbl
U 0C8eueHHOCMU.

Obvsacuamv meoputro npogooumMocmu p-N-nepexooq.
Ilepeuucnams ochosHule céolicmea p-N -nepexooa.
Ipumenamo meopuro npo8oOUMOCU K ONUCAHUIO
pabomsl ouooda u mpauzucmopa. [IpuBoIUTH
PUMEPBI UCITOTH30BAHUS MTOIYITPOBOIHHKOBBIX
pruOOpPOB.
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[Tepeuncnars yCIoOBUS CyLIECTBOBAHUS
AIIEKTPUYECKOT0 TOKA B BakyyMe. [IpuMeHsTh 3HaHUS
O CTPOCHHH BEIICCTBA JJISl ONMCAHUS SBICHUS
TEPMORJIEKTPOHHOM 3MHUccruu. ONUCHIBATH MPUHITUTT
JICUCTBUSI BAKYYMHOI'O INO/1a, SJIEKTPOHHO-TTYUEBOM
TpyOKH.

[TpUBOAUTH IPUMEPHI HCITOIH30BAHMS BAKYYMHBIX
pruOOpPOB.

OOBACHATH MEXaHU3M 00Pa30BaHUsI CBOOOIHBIX
3apsI0B B PACTBOPAX U PACIIIIaBax dJICKTPOIHUTOB.
OnuchIBaTh 3aBUCUMOCTH COIPOTHBIICHHUS
AIIEKTPOIIMTOB OT TeMIIEPaTyphl. Teopemuuecku Ha
OCHOBAHUU 3HAHULL O CIMPOEHUU 8euecmaa
npeocKasvléams X00 npoyecca 31eKmpoausd.
IIpusooumuv npumepvl u 80CnpouU3800UMb Gu3UYecKue
9KCnepumermsl, NOOmeepHcoarwue guloesieHue Ha
9JIEKMPOOax eeujecmea npu nPpoxoHcoOeHuU
NeKMPULECKO20 MOKA Yepe3 IIeKmpOoaum.
Ymounams epanuyer npumenumocmu 3akona Oma 014
ONUCANUS NPOXOAHCOCHUSL INEKMPULECKO20 MOKA Yepe3
9NEeKMPOTUMNDBL.

[TpuMeHATs 3HaHUS O CTPOEHUU BeEIleCTBa IJIs
OIMUCAHUS SBICHUS SJIEKTPOJIH3a.

Cocmasnamo ypaguenue, onucviéaroujee 3aKkoH
anekmpoausa Papaoes, 0151 KOHKPEMHBIX CUMYAYUT.
Buiuucnamu, ucnonv3ys cocmasnennoe ypagnenue,
Heu38eCcmHble 3HAYUeHUsl BeTUYUH.

[TpuBOAUTH IPUMEPHI HCITOIB30BAHMS AJICKTPOJIN3A.
OOBACHATH MEXaHNU3M 00pa30BaHUsl CBOOOAHBIX
3aps/i0B B ra3ax.

[TpuMeHATH 3HAHUS O CTPOSHUH BEIIEeCTBA JIJIst
OIMHUCAHUS SABJICHUH CAMOCTOSITEIIEHOTO U
HECaMOCTOSATEIIBHOTO Pa3psI0B.

Pacrnio3HaBaTh, MPUBOIUTH MPUMEPHI, IEPEIUCIIATH
YCIIOBUSI BOSHUKHOBEHHSI CAMOCTOSITETHHOTO U
HECaMOCTOSTEILHOIO Fa30BBIX PA3PSI0B, Pa3IMUHbIX
THUIIOB T'a30BBIX Pa3pPsIOB.

[TpuBOAUTH IPHMEPHI UCIIONIB30BAHUSI TA30BBIX
pas3psiioB.

Ilepeuucnams ocHosHble céolicmea u obaacmu
NpUMeHeHUsl NIa3Mbl.

Pabomamy 6 nape, cpynne npu evinonenuu
uccne008amenbeKux pabom, npu ocyujecmeneHuu
meopemu4eckux npeocka3aHui.

Haxonuts B nutepatype u UnTepuere nHpopmMauio
no 3ajanHou teme. [lepepabdaTeiBaTh, aHATU3UPOBATH
Y TIPEJICTABIISTH HH(POPMAITUIO B COOTBETCTBHH C
MOCTaBJICHHBIMU 3aa4aMHU.

['oTOBUTH IpPE3EHTALIUN U COOOIIEHUS 10 NU3YYEHHBIM
TeMaM (BO3MOYKHBIE TEMbI ITPEICTABJICHBI B YUCOHUKE)

Pe3eps (44)

11 kaacc (70 yacoB)

OCHOBBI JIEKTPOAMHAMMUKU (ITPOJOJIKEHHUE) (9 9)

MarbuuTHoe 1noJjie
(Su)

MarnuTtHoe noJe.
Nunykius

MarHuTHOro noJisi. Bektop
MarHUTHOW MHTYKIUU.
JleiicTBME MarHuTHOTO
TOJISI Ha TIPOBOJTHUK C
TOKOM U JIBUXKYIIIYIOCS
3apsSKEHHYIO YaCTHILY.
Cuna Amnepa. Cuna

JlaBaTh onpeneneHne MOHITUI: MarHUTHOE TI0JIE,
WHIYKIIMS MArHUTHOTO MOJIL, BUXPEBOE MOJIE, CUJIa
Awmriepa, cuna Jlopenna, peppomaraeTuk, 1oMeH,
temneparypa Krwopu, macnumnas nponuyaemocmso
seujecmaa.

JlaBaTh onpenesneHne eAMHULIBI UHIYKIIUA
MarHuTHOTO MOJIA.

IlepeuncnsaTh OCHOBHBIE CBOMCTBA MArHUTHOI O MOJIA.
N300pakath MarHUTHBIE JIMHUH MTOCTOSTHHOTO
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Jlopenna.

[IpaBuio neBoM pyKu.
MarHuTHbIC CBOMCTBA
BelecTBa. Maenummnas
3anuco uHpopmayuu.
OnexmpousmepumenbHvle
npubopbl.

JlaboparopHas padora:
W3mepenue cuisl
B3aMMOJICHCTBUSI MAarHUTA U
KaTYIIKH C TOKOM.

MarHuTa, psIMOro NPOBOJIHUKA C TOKOM, KaTYILIKH C
TOKOM.

HaburonaTh B3auMoieiicTBUE KaTyILIKA C TOKOM U
MarHuTa, MarHUTHOM CTPEJIKK U ITPOBOJHUKA C TOKOM,
JIefICTBME MAarHUTHOTO MOJISl Ha IBUXKYILLYIOCS
3apsSKEHHYIO YACTHILY.

dopmyimpoBaTh 3aK0OH AMIIepa, Ha3blBaTh I'PaHULIBI
€ro NPUMEHUMOCTH.

OrnpenensiTe HarpaBiIeHUE TMHUN UHAYKIIMU
MarHUTHOTO IOJI C IOMOIIbIO TpaBuiia OypaBUnKa,
HaIlpaBJICHHE BEKTOPOB CHJIbI AMIIE€pa U CHJIbI
Jlopennia ¢ noMouIbIO NMpaBuia JEBOM PYKHU.
[TpumeHsTh 3aK0H AMniepa 1 GOpMyITy JUIs
BBIYMCIIEHU CUJIbI JIOpEeHIIa Ipu pelIeHnH 3a/1au.
ObvsacHamb npunyun pabomol YUKIOMPOHA U MACC-
cnekmpozpadga.

IlepednciaATh TUIBI BEMIECTB 10 MATHUTHBIM
CBOICTBaM, Ha3bIBaTh CBOWCTBA J1Ma-, Tapa- U
(beppoMarHeTuKoB.

N3mepATh cruily B3aUMOJEHCTBHS KaTYIIKU C TOKOM H
MarHura.

Hccneoosams macnummsie ceoticmea mei,
U320MOGIEHHBIX U3 PA3HLIX Mamepuanos. PabotaTts B
1ape Ipy BBIIOJIHEHUH IPAaKTHYECKUX 3a/1aHUM, B
rape ¥ rpymniie Ipy peleHnn 3a1ad.

Obvsacuamv npuHyun Oeticmeust
NeKMPOUIMEPUMENbHBIX NPUOOPOS,
2POMKO2080pUMEN U INEeKMPOOBULAMEJIL.

Haxonuts B nmutepatype u UHTepHeTe nHpopManuio o
BKJasie Amriiepa, JIopeHia B u3y4eHre MarHuTHOT O
noJs, pycckoro ¢usuka CTojaeToBa B UCCIIEIOBAaHUE
MarHUTHBIX CBOMCTB (heppOMarHeTukoB, o
NIPUMEHEHUH 3aKOHAa AMIiepa, IPaKTUIECKOM
UCIOJIb30BAaHUU JCHCTBUS MarHUTHOTI'O T10JI Ha
JBUKYLIMICS 3apsf], 00 YCKOPUTENAX JIEMEHTAPHbBIX
YacCTHII, O BKJIAJIE POCCUHCKUX YUEHBIX B CO3aHUE
YCKOPUTEJIEH 3JIEMEHTapHBIX YaCTHUll, B TOM YHCJIE B
OO0beaMHEHHOM MHCTUTYTE JEPHBIX UCCIIETOBAHUM
(OMAN) B 1. [lyOHE 1 Ha aAPOHHOM KoJlIaiiiepe B
IHEPHe; 06 ucnons3oBaHuu GheppoMarHeTHKOB, O
MarHUTHOM I10J1€ 3eMJIH.

["'oTOBUTH IpE3EHTALUN U COOOILEHUS 10 U3YUEHHBIM
TeMaM (BO3MOXKHbBIE TEMbI IIPEJCTABIICHBI B
y4eOHHKE).

JIEKTPOMATHUTH
ast mHayKuus (4 4)

SBnenne
AJIEKTPOMAarHUTHOU
UHAYKIWU. MarHuTHBIN
norok. [IpaBuito Jlenna.
3aKOH 3JIEKTPOMarHUTHOU
WHIYKIUH.
DNEeKTPOMarHuTHOE TOJIE.
Buxpesoe snekmpuuecxoe
nozne. IIpaktuueckoe
MIPUMEHEHHUE 3aKOHa
AIEKTPOMArHUTHOM
WHIYKUUU. Bo3nuknogenue
IJ[C unoykyuu 6
O0BUNCYUJUXCSL NPOBOOHUKAX.
SIBieHrE CaMOMHIYKIIN Y.
NHyKTUBHOCTG.

DHeprusi MarHUuTHOTO TOJISt
TOKa. JHepeus

JlaBaTh onpe/eneHre NOHITHI: IBIICHIE
AIIEKTPOMArHUTHON MHIYKIIUU, MATHUTHBIN MTOTOK,
O1C MHAYKIUY, HHIYKTUBHOCTD, CAMOUHTYKITHS,
OJ1C caMOUHTYKIIUH.

PacnioznaBaTh, BOCIIPOU3BOIUTD, HAOIIOAATH SIBJICHUE
AIIEKTPOMArHUTHON MHIYKIIWH, IOKAa3bIBATh
MPUYUHHO-CJIEICTBEHHBIE CBSI3H MPH HAOIIOACHUN
siBrieHus. HaGro1aTh M aHAIM3UPOBATh
OKCIIEPUMEHTBI, JEMOHCTpUpYIOIUe paBuiio JIeHra.
@opMynMpoBaTh MpaBuio JIeHa, 3aKoH
AIIEKTPOMArHUTHON MHIYKIIMH, Ha3bIBATh TPAHUIIBI
ero MPUMEHUMOCTH.

HccrienoBath sIBIICHUE 3JICKTPOMATHUTHON MHTYKITHH.
Ilepeuucnams yciosus, npu KOMopuvIx 603HUKAEM
UHOYKYUOHHBII MOK 8 3AMKHYNOM KOHMYpe,
kamyuwxe. Onpeodensims poJib Hcele3H020 cepOeyHUuKa
6 kamywke. M3ob6pasicamo epaguuecku eneuinee u
UHOYKYUOHHOe MazcHumHvle noJjisi. Onpeodensimo
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INEKMPOMACHUNIHOCO NOJIA.

JlabopaTopnas pabora:
HccnenoBanue sBIEHUS
3JIEKTPOMArHUTHOMN
WHIYKINH.

Koncmpyuposanue:
Koncmpyupoesanue
971eKmpoosu2amerns.

Hanpaenexue UHOYKYUOHHO20 MOKA 8 KOHKPEMHOL
cumyayuu.

OOBSCHATH BOBHUKHOBEHUE BUXPEBOTO
AIIEKTPUYECKOT0 MOJISt ¥ 3JIEKTPOMArHUTHOTO TOJIS.
Onucwvisamov npoyecc 6o3nuknogenuss IC unoykyuu 6
OBUNCYUUXCSL NPOBOOHUKAX.

IIpeocmasnsime npunyun oeticmeus
91eKmpo2eHepamopa u 31eKmpoOUHAMUYECKO20
Mukpogoma.

PaGoTaTh B mape v rpymie npu BhINOJIHCHUN
MPAKTHYECKUX 3aJIaHUH, INIAHUPOBATH YKCIIEPUMEHT.
[Tepeuncnars mpUMepbl UCHOIB30BAHUS SIBIICHUS
AIIEKTPOMATrHUTHON HHIYKIIUH.

Pacrno3HaBaTh, BOCIPOU3BOANTH, HA0JIIOIATh SIBJICHHUE
CaMOWHYKIIMH, TOKa3bIBaTh MPUIHHHO-
CIICZICTBEHHBIE CBSI3U TP HAOIIOICHUY SIBJICHUS.
®opMyHpOBaTh 3aKOH CAMOMH/TYKIIUH, HA3bIBATh
IPaHUIBI €r0 MPUMEHUMOCTH.

[TpoBOANTE aHANOTHIO MEXAY CAMOUHIYKIIUEH U
WHEPTHOCTEHIO.

OnpenensaTs 3aBUCUMOCTh HHITyKTHUBHOCTH KaTYIIIKH
OT €& IJIMHBI U TUTOIAAN BUTKOB.

Onpenenatb B KOHKPETHON CUTYalluU 3HAUCHUS:
MarHuTHOro notoka, 1C unaykunn, 3/7C unoykyuu
6 osudicywuxcs nposoonuxax, DJ1C caMouHyKINH,
UHAYKTUBHOCTb, IHEPIUIO IJIeKIMPOMACHUMHO20 NOJIA.
Haxomute B muteparype u MHaTEpHETE HHPOpMALIHIO
00 MCTOPHUH OTKPBITHUS SIBJICHHS AJICKTPOMArHUTHOM
WHIYKIHAA, O BKIJIAJIE B U3YYCHHUE ITOTO SIBIICHUS
poccuiickoro ¢usuka J. X. Jlenna, o 6opsde ¢
MPOSIBJICHUSIMU DJIEKTPOMArHUTHOW MHAYKLIHUH U €€
UCIIOJIb30BAHUH B IIPOMBIIICHHOCTH. [ OTOBUTH
MPE3CHTAIMN U COOOIICHMS 10 H3yUYECHHBIM TEMaM
(BO3MOXKHBIE TEMBI IPEJICTABJICHBI B YICOHUKE).

KOJIEBAHUSA 1 BOJIHBI (16 4)

MexannyeckKue
KoJyie0anus (3 4)

MexaHndeckne KojaeOaHus.
CBoOoiHbIE KOIEOaHMUs.
MaremaTu4ueckui u
MPY>KHUHHBIN MasTHUKH.
[IpeBpamenus

SHEPIruM MpH KoJeOaHUsX.
AMIUIMTY 1A, TEPHO]L,
yacTora, ¢aza KoJeOaHU.
BrinyxnenHble koniebaHus,
pe30oHaHC.

JlabGopaTopHas pabora:
OnpeneneHue yCKOpEHHsI
CcBOOO/IHOr O MaIeHUs IpU
MIOMOIIM MasITHHKA.

Uccnenosanue:

[Tpu 3aTyxanuu KonebaHuit
aMIUIATYAa 0O0paTHO
IIPONOPLIMOHAIIbHA
BpEMEHU.

JlaBaTh onpeneneHre MOHATHI: KoieOaHus,
KojeOaTeapbHas CHCTEMa, MEXaHUYCCKHUE KOJIeOaHus,
rapMOHUYECKHE KoJiebaHus, CBOOOIHBIE KOJIeOaHus,
3aTyXxaronpe KojaeOaHus, BIHYKICHHbBIC KOJeOaHus,
pe30HaHC, CMelleHn e, aMILTUTY/a, TepHoJ, YacToTa,
coOCTBEHHas yacToTa, (asa.

HazbiBaTh ycnoBHs BOZHUKHOBEHHS KOJIeOaHU.
[TpuBOAUTH IPUMEPHI KOJIEOATETBHBIX CHCTEM.
OnuceIBaTh MOJEIH «IPYKUHHBIN MasiTHUKY,
«MaTeMaTH4eCKUI MasTHUK.

[lepeuncnare BUABI KOJIEOATETHLHOTO ABUKEHUS, HX
CBOMCTBA.

Pacno3naBaTh, BOCIPOU3BOANTDH, HAOIIO1ATh
rapMOHUYECKHE K0JIeOaHus1, CBOOOTHBIE KOJIeOaHus,
3aTyXxaromnpe Koiae0aHus, BIHYKICHHbIE KOJIeOaHus,
pe30HaHC.

[TepeunciaTh CrocoObI MOMYYSHHUS CBOOOIHBIX U
BBIHYKJICHHBIX MEXaHUYCCKUX KOJICOaHUH.
CocTaBnsTh ypaBHEHNE MEXaHUYECKUX KOJICOAHUH,
3aMKUChIBATH €ro peueHue. OnpenensTs 1no
YpaBHEHUIO KOJIeOATEIIBLHOTO JBMKEHUS TapaMeTphl
KOJIeOaHUIH.

[IpencraBnath rpadudecKu 3aBUCUMOCThH CMEIIEHUS,
CKOPOCTH U YCKOPEHHUSI OT BpEMEHU TMPHU KOJEOaHUIX
MATEeMaTUYECKOTO U MPYKUHHOTO MASTHHUKOB.
Omnpenenars no rpaguKy XapaKTepuCTUKI
KoJIeOaHM: aMIJIUTY1y, HEPUOA U YacTOTY.

26




H3z00pasxcams epagpuuecku 3a8UcUMOCmb AMAIUMYObL
BbIHYIHCOEHHBIX KOJIeOAHUL O 4acmombl
sviHydCOaloueti cubl. AHanu3upoeams usmMeHeHue
0aHHO20 epagura npu UsMeHeHUuUu mpenus 8 cucmeme.
BbIUHCIATh B KOHKPETHBIX CHUTYAIUSX 3HAUCHUS
nepuo/ia KojeOaHui MaTeMaTHIECKOr 0 HITH
NPY>KHHHOT O MAasiTHUKA, SHEPTUU MasiTHHKA.
OOBACHATH IPEBPALICHHS SHEPTUU TIPU KOIeOaHUIX
MaTEeMaTUYECKOr0 MasiTHUKA U Tpy3a Ha MpYy>KUHE.
Hccneoosams 3asucumocmos nepuooa Koaebauuii
Mamemamu4ecko20 MasamHuKa om e2o OIUHbl, MACCbl
u amnaumyowl konebanuil. Mcciedosams
3a68UCUMOCIb NEPUOOa KOJebaHuUll 2py3a Ha NPYICUHE
OmM MAcCchl 2py3a U HCECMKOCMU NPYIHCUHDL.

PaGoTaTh B mape u rpyImie npu pemieHuy 3a1a4 u
BBITTOJIHEHUH MMPAKTUYECKUX 3aJaHUI, UCCIETOBAHUN,
TUTAHUPOBATH YKCIEPUMEHT. BecTu nmuckyccuo Ha
Temy «PoJib pe3oHaHca B TEXHUKE U OBITY».
Haxonuts B nutepatype u HTepHere nHGpopMaIuio
00 UCI0Ib30BAaHUM MEXaHUYECKUX KOIeOaHuii B
npubopax reoJoropa3BeKu, 4acax, KauelsX, IPyrux
yCTpOHCTBAX, 00 MCIIOJIb30BAHUN B TEXHUKE U MY3BIKE
pe3oHaHca U 0 OophOe ¢ HUM.

['OTOBUTHL IPE3EHTAIIMN U COOOIIEHUS 10 U3YICHHBIM
TeMaM (BO3MOXKHBIE TEMBI TIPECTABJICHBI B
y4eOHUKE).

Pemate 3agaun. KoutponupoBaTh penieHre 3a1a4
CaMHM M JPYTHMH YYAITHMHUCSL.

DJIeKTPOMATHUTH
ble KoJieoanus (6

4)

DNeKTpOMarHUTHbIE
KoJIeOaHMsl.
KonebatenpHbIil KOHTYP.
CBoboxnHblIe
AJIEKTPOMArHUTHbIE
KoJieOaHusl.
Aemoxonedbanus.
Buvinyscoennvie
9NeKMPOMASHUMHbLE
KONeOanus.

IlepeMeHHBIN TOK.
Konoencamop u kamywxa 6
yenu nepemenHo20 mokKd.
Pezonanc 6 yenu
nepemenHo20 MokKd.
Dnemenmapuas meopus
mpancgopmamopa.
IIpouzeoocmeo, nepedaua u
nompeoenue
9NeKMPULECKOU IHEePIUU.

Koncmpyupoeanue:
Koncmpyuposanue
mpancgopmamopa.

JlaBaTh onpeaeneHue NOHITUI: 3JIeKTPOMArHUTHBIE
KosiebaHusl, KojaebaTeabHbI KOHTYpP, CBOOOJHbIE
AJIEKTPOMAarHUTHbBIE KOJIEOaHUs, asmoxonedanus,
asmokoiebamenvbHas cucmema, BEIHYKJICHHbIC
AJIEKTPOMArHUTHBIE KOJIEOaHUs, TePEM EHHbIN
AIIEKTPUYECKHM TOK, aKTUBHOE COMPOTHBIICHHUE,
UHOYKMUBHOE CONpOmuegieHue, EMKOCMHoe
conpomuenenue, NOJIHOe CONPOMUGIEHUE Yenu
nepemenHo20 moka, JEUCTBYIOIEe 3HAaUEHUE CHUIIbI
TOKa, EeHCTBYIOIIee 3HaUCHNE HAMIPSDKEH NS,
Tparchopmatop, Kod3pGUIMEHT TpaHCHOpPMAITHH.
N300paxath cxemy Koyie0aTeIbHOr0 KOHTYpa U
OIMKCHIBATH MPUHIIMIT €70 PaOOTHI.

Pacnio3HaBaTh, BOCIPOU3BOANTDH, HAOII01aTh
CBOOO/IHBIE 3JIEKTPOMArHUTHbIE KoJieOaHus,
BbIHYIHCOCHHbBIE DTIEKMPOMACHUMHbIE KOAeOAHUS,
PE30HAHC 8 Yenu nepemeHHo20 moKa.
AHanM3upoBaTh MPEBPAIICHUS SHEPTUHU B
KoJIe0ATEeIbHOM KOHTYPE MPU IEKTPOMAarHUTHBIX
KOJICOaHMSIX.

[TpencraBnaTh B Buje rpauKoB 3aBUCUMOCTD
AIIEKTPUYECKOT0 3apsiia, CHIIBI TOKA U HATPSKEHHS OT
BPEMEHHU MIPH CBOOOHBIX 3JIEKTPOMArHUTHBIX
kosebanusx. Onpenenarts no rpaguky KojaeGaHu
XapaKTePUCTUKU: aMILTUTYY, HIEPHOA U YaCTOTY.
IIposooums anano2uro mexicoy MexaHuyeckKumu u
9NeKMPOMALHUMHLIMU KOAeOAHUAMU.

3anuceBaTh hopmyiny Tomcona. Beraucnsate ¢
noMoIIbi0 GpopmyJiel TOMCOHA EpUOT ¥ YaCTOTY
CBOOOJTHBIX AJIEKTPOMArHUTHBIX KOJIeOaHUH.
Onpenenats Nepuoi, 4acToTy, aMIUINTyly KoseOaHun
B KOHKPETHBIX CUTyauusx. Mccredosams
NeKMPOMASHUMHbLE KOeDaAHUSL.

Ilepeuucnamo ceoticmea asmokonebaHull,
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asmoxkoiebamenvrol cucmemol. Ilpusooums
npumepwvl a8MoKo1eOAMENbHBIX CUCTEM,
UCNONIL30BAHUS ABMOKONCOAHUIL.

OOBACHATH TPUHLIUII TIOTYYEHHS TEPEMEHHOTO TOKa,
YCTPOICTBO I'eHepaTopa MePEMEHHOI0 TOKA.
HaspiBaTh 0COOCHHOCTH TIEPEMEHHOTO
AIEKTPUYECKOr0 TOKA HA YYACTKE LI€NU C PE3UCTOPOM.
Has3zvisamv ocobennocmu nepemeHHo2o
9JIEKMPU1ecKo20 moKa Ha y4yacmke yenu ¢
KOHOEHCAmopoM.

Has3zvieams ocobennocmu nepemenno2o
9JIEKMPU4ecKo20 moka Ha y4acmke yenu ¢ KamywKou
UHOYKMUBHOCHIU.

3anuceiBaTh 3aK0H OMa 17151 1IeNH MEPEMEHHOT 0 TOKa.
HaxonuTe 3HaYeHUsI CUIIBI TOKA, HAMPSKEHUS,
AKTUBHOTO COIMPOTUBJICHUS, UHOYKMUBHO2O0
CONPOMUGNIEHUS, EMKOCIHO20 CONPOMUBTICHUS,
NOJIHO20 CONPOmMuUBIeHUs e IEPEMEHHOr0 TOKA B
KOHKPETHBIX CUTYyalUsiX.

BrruuciiATh 3HaY€HUSI MOIIHOCTH, BBIAEIISIIOIIEHCS B
LEH IEPEMEHHOI0 TOKA, IEWCTBYIOIINE 3HAYCHUS
TOKa U HaIPSLKEHMSL.

Ha3zvieams ycnoeus 603HUKHOGEHUS pe30HANCA 8 Yenu
nepemeHHo20 moxda.

OnuceIBaTh yCTPONCTBO, IPUHIIMII ICHCTBUS U
npUMeHeHue TpaHchopmaTopa.

Buruuciamo kosghpuyuenm mpancghopmayuu 6
KOHKPEMHbIX CUMYAYUSIX.

Haxonuts B nmutepatype u UHTepHeTe nHpopManuio o
MOJIyYeHUH, Nepeade U UCI0Ib30BaHUU
MepEeMEHHOr0 TOKa, 00 HCTOPUHU CO3/IaHUS U
MPUMEHEHUU TPaHC(HOPMATOPOB, UCHOIL3OBAHUU
Ppe30Hanca 8 yenu nepemMeHHo20 moxa u o bopvoe ¢
HUM, YCIIEXax H MPo0JIeMax 3JeKTPOIHEPreTHKH.
Cocmasnsamos cxemvl npeodpaz08anus IHepeUU Ha
T3] u I'DC, a maxace cxemy nepedavu u
nompeb.ienus 31eKmpo3Hep2uu, Ha3bIBaTh OCHOBHBIX
norpeduTenei anekTpodHeprun. [lepeuuciameo
NPUYUHBL NOMEPL IHEP2UU U BO3MONCHOCU OISl
noseviuleHus 3 pghexkmusHocmu eé ucno1b308aHUs.
Bectu nuckyccuio o osb3e ¥ Bpeie 3JIEKTPOCTAHIINH,
apryMEHTHUPOBATh CBOKO MO3UIIUIO, YMETh
BBICITyIIINBATh MHEHUE JPYTUX YYACTHUKOB.
['oTOBUTH Ipe3eHTALUN U COOOIIEHUS 110 U3YYEHHBIM
TeMaM (BO3MO)KHBIE TEMbI IIPECTABJICHBI B
y4eOHUKE).

MexannyeckKue
BOJIHBI
3w

MexaHu4ecKre BOJIHBI.
ITonepeunsie u
NPOJOJIEHBIC BOJIHEI.
DHeprust BOJIHBI.
Humepdghepenyus u
ougparyus 6oaH. 3ByKOBbIE
BOJTHBI.

JlaBaTh onpenenenre NOHIATUI: MEXaHUYEeCKasi BOJIHA,
MoTrepevHast BOJIHA, MPOIOJIbHAS BOJHA, CKOPOCTh
BOJIHBI, JJTMHA BOJIHEI, (Da3a BOJHBI, NIOCKAsL BOJIHA,
80JIHOB8ASL NOBEPXHOCMb, (DPOHM BOJIHbL, Y4, 3BYKOBAS
BOJIHA, TPOMKOCTB 3BYKa, BHICOTa TOHA, TEMOP,
OTpaKCHHUE, MPEJIOMJICHHE, TTOTJIONICHHE,
uHTepPEPEHITUS, OUPpaKyus, NoaapuU3aYusl
MEXaHUYECKUX BOJIH, KOT€PEHTHBIE HCTOYHHKH,
CTOsT9asi BOJIHA, aKyCTUYECKHI pe30HaHC,
TUTOCKOTOJISIPU30BAHHAS BOJTHA.

[lepeuncnsate CBOICTBA MEXaHUYECKUX BOJIH.
Pacno3HaBaTh, BOCIPOU3BOANTH, HAOIIO1ATh
MEXaHUYECKUE BOJHBI, IIOMIEPEUHBIC BOJHEI,
MIPOJIOIBHBIC BOJIHBI, OTPaXKEHUE, TIPETIOMIICHHE,
MOTJIONIEHNEe, UHTEPPEPEHITUIO, Oudpakyuro u
noaApu3ayui0 MEXaHNIeCKuX BOJIH. Ha3biBaTh
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XapaKTEPUCTUKH BOJIH: CKOPOCTh, YaCTOTA, IJIMHA
BOJIHBI, Pa3HOCTH (ha3. OnpenensaT B KOHKPETHBIX
CUTyalUsIX CKOPOCTH, YACTOTHI, JJINHBI BOJIHBI,
pa3HocTH (a3 BOJH.

3anucvieamo u cocmasnsimes 8 KOHKPEMHbIX
cumyayusx ypasHenue 2apMoHuiecko becyuel
B0.IHbI.

Haxonute B muteparype u MHTEpHETE HHPOPMALIHIO O
BO30YKJICHUH, TIEpeaade U UCIOIh30BAHUU 3BYKOBBIX
BOJIH, 00 MCITOJIb30BAHUH PE30HAHCA 3BYKOBBIX BOJIH B
MY3bIKE U TEXHUKE.

Bectu auckyccuio o mosib3e v Bpeie BO3ACKHCTBUS HA
YEJIOBEKA 3BYKOBBIX BOJIH, apI'yMEHTUPOBATH CBOKO
MO3UIINI0, YMETh BHICITYIIIMBAaTh MHEHHUE APYTUX
YYaCTHUKOB.

['oTOBUTH Ipe3eHTaMU U COOOIIEHHUS IO H3YUCHHBIM
TeMaM (BO3MOXHBIE TEMbI MTPE/ICTABIICHBI B
y4eOHHUKE).

JIEeKTPOMATHUTH
ble BOJIHBI (4 1)

DNEeKTPOMarHUTHOE I0JIE.
DeKTpOMarHuTHbIE
BOJIHBI.

Buxpesoe 35ekTprueckoe
noiste. Ceovicmea

INEKMPOMACHUNIHBIX 6OJIH.

Jlnama3oHbl
AIEKTPOMArHUTHBIX
W3JIyYE€HUN U UX
MPaKTUYECKOE
MIPUMEHECHHUE.

Ipunyunst paouocessu u
menesudeHus.

JlaBaThb onpeneneHue MOHATHI: JIEKTPOMarHUTHOE
1oJie, BUXPEBOE AJIEKTPUUECKOE TOJIE,
AIIEKTPOMAarHUTHBIE BOJIHBI, CKOPOCTb BOJIHBI, AJTHMHA
BOJIHBI, (pa3a BOJIHBI, BOJIHOBASI IOBEPXHOCTb, (PPOHT
BOJIHBI, JIy4, INIOTHOCTb IMOTOKA U3JIy4EHUS, TOUCUHBIN
MCTOYHHK H3ITY4YCHHUsSI, OTpaKeHUE, TPETOMIICHHE,
NOTJIOIIeHNe, HHTephepeHns, TUPpaKIUs,
MOTIEPEYHOCTb, MOISPU3AUS STCKTPOMATHUTHBIX
BOJIH, PaJHOCBA3b, PaAHOIOKALINS, aMIUIUTYIHAS
MOy SIS, 1eTeKTupoBanue. OObICHATH
B3aMMOCBSI3b IEPEMEHHBIX IJIEKTPUUECKOTO U
MarHuTHOro noJieid. PucoBate cxemy
pacnpoCTpaHEHUsI JIEKTPOMArHuTHOM BOJIHBI.
IlepeuncnsaTe CBOMCTBA U XapaKTEPUCTUKHU
AIIEKTPOMArHUTHBIX BOJIH.

ObvsacHAmMb npoyeccyl 8 OMKPLIMOM KOlebamenbHOM
KOHMYpe, RPUHYUN U3TYYEHUS U PecUCmpayuu
9NEKMPOMASHUMHBIX GOJIH.

Pacnio3naBaTh, Ha0IIO1ATH NIEKTPOMATHUTHBIE
BOJIHBI, U3ITyYEHUE, IPUEM, OTPaXKEHHE,
pesoMJIeHH e, TTOTJIOUIeHH e, HHTep(epeHIIHIo,
TU(GPAKIHIO U TTOJISIPU3AIUIO JIEKTPOMArHUTHBIX
BOJIH.

BbIuncasaTh B KOHKPETHBIX CHUTYAIUSX 3HAUCHUS
XapaKTEePUCTUK BOJH: CKOPOCTH, YaCTOTHI, IJIMHBI
BOJIHBI, Pa3HOCTU (a3, 21youHy paouoiokayuu.
Cpasnusamo mexanuueckue u 21eKmMpoMaHUmHble
B0JIHbL.

ObvscHAmMb NPUHYUNDBL PAOUOCEA3U U MENeBUOEHUSL.
ObvsacHAMb NPUHYUNBL OCYUECMENeHUs NPOYECCO8
MOOVIAYUYU U OemeKmuposanus. Mzoopasxcamo
NPUHYUNUATBHBLE CXeMbl pAOUONepeOamuuKa u
paouonpuémuura. Ocyuecmsnims paouonepeoaiy u
paouonpuém. Ob0vACHAMb NPUHYUNDBL Nepedaiu
usobpasicenus: meienepeoamuukom U NPUHYUNbl
npUEMa u300pasicenusi meiesusopoM.

HccnenoBarh CBOMCTBA 3JIEKTPOMArHUTHBIX BOJIH C
MOMOIIIBI0 MOOMIIbHOT O TenedoHa. HazpiBaTh 1
OIHCHIBATh COBPEMEHHBIE CPEACTBA CBSI3H.
Brinenats pons A.C. IlonoBa B u3yueHun
AIIEKTPOMATHUTHBIX BOJH U CO3JAHHUH PAIUOCBSI3U.
OTHOCHTBCS C YBOXKCHHEM K YUEHBIM U UX
OTKPBITUSIM. OGOCHOBBIBAaTh BAXXHOCTh OTKPBITHS
AJIEKTPOMATHUTHBIX BOJIH JJIsl PA3BUTHUSI HAYKH.
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Haxonute B muteparype u MHTEpHETE HHDOpMALIHIO,
MO3BOJISIIOIILYI0 OTBETUTH HA TTOCTABJICHHBIE BOMPOCHI
10 TEME.

PaGoTath B mape u rpynme npu pemnieH!u 3a1ad u
BBINTOJIHEHUH NMPAKTUYECKUX 3aaHuil. Haxooums 6
numepamype u Mumepneme ungopmayuro o
6030yoicOenulU, nepedaye U UCNONb308AHUU
9NIeKMPOMASHUMHBIX 80H, 00 onvimax I epya u ux
3HAYeHUU.

Bectu nuckyccuro o mosib3e ¥ BpeIe UCIOTb30BaAHUS
YEJIOBEKOM 3JICKTPOMArHUTHBIX BOJIH,
apryMeHTHPOBATH CBOIO TO3HIINIO, YMETh
BBICITyIIINBATH MHEHHE IPYTHX YYACTHUKOB. [ OTOBUTH
MPE3CHTALMU U COOOIICHHMS 110 M3YUYEHHBIM TEMaM
(BO3MOKHBIE TEMBI MPEJCTABIICHBI B YYEOHHKE).

OIITHKA (13 u)

CBeTOBbBIE BOJIHBI.
I'eomeTpuueckasn
U BOJIHOBasi
ontuka (11 v)

I'eomerpuueckas OnTHKA.
[IpsmonuHeitHoe
pacnpocTpaHeHue CBeTa B
OIHOPOJIHOM cpere.
3aKOHBI OTPAXKEHUS U
IIPEJIOMJIEHHS] CBETA.
[Tonnoe orpaxenue.
OnTrueckue npudopsI.
BoJsiHOBBIE CBOMICTBA CBETA.
CkopocTb cBeTa.
WnTepdepennus caera.
KorepeHTHOCTD BOJH.
Judpakuus cBeta.
[Tonspuzanus crera.
Hucnepcus csera.
IIpakTnyeckoe mpuMeHeHue
AJIEKTPOMArHUTHBIX
W3IIy4EHUN.

JlaGopaTopHbIie pabOTHI:

1. Onpenenenune
MOKa3aTess MpeIoMIIeHUs
CpeIbI.

2. U3mepenune hokycHOTro
paccTosiHus codupatrolei u
pacceusaroujeli TMH3.

3. OnpeneneHue AJIMHbBI
CBETOBOM BOJIHBI.

4. Oyenxa
ungopmayuonHou Emkocmu
komnaxm-oucka (CD).

Hccnenopanms:

1. UccneqoBanne
3aBHCUMOCTH YTJIa
MIPEJIOMJICHHS OT yTJia
MmajieHus.

2. UccaemoBanme
3aBUCHUMOCTH PAaCCTOSIHUS
OT JIMH3BI 0 U300 pakeHHS
OT PacCTOSIHUS OT JIMH3BI 10
npeaMeTa.

IIposepka rumores:
1. Yron npenomiieHust
IPSIMO PO OPLM OHAJIEH

JlaBaTh onpeneneHne NOHATHI: CBET, TEOMETpUYECKas
OITHUKA, CBETOBOM JIy4, CKOPOCTh CBETA, OTPAKEHUE
CBETA, IPEIIOMJICHUE CBETA, IIOJHOE OTPAXKEHUE CBETA,
YTOJI NaJIEHUSI, YTOJ OTPAXKEHUs, YTOJ IIPEIOMIICHNUS,
OTHOCHUTEJIBHBIN IMOKa3aTeNb NPEIOMIICHHUS,
a0COIOTHBIN MOKa3aTeNlb IPeIoMIICHHS, JTMH3A,
dokycHoe

pPacCTOSIHUE JIMH3BI, ONTHYECKAs CUJIA JINH3BI,
JUCIIEpCHs CBETa, MHTep(epeH s cBeTa, AU PAKIHS
cBeTa, AU (PaKIMOHHAS PeIIETKA, OIS pU3aIlHs CBETa,
€CTECTBEHHBII CBET, MIOCKOIMOJIAPU30BAHHBIN CBET.
OnuceIBaTh METO/IBI U3MEPEHHS CKOPOCTH CBETA.
[TepeuncisaTh CBOMCTBA CBETOBBIX BOJIH.
PacnoznaBaTh, BOCIPOU3BOAUTh, HAOIIOAATD
pacnpocTpaHeHUe CBETOBBIX BOJIH, OTPaKEHHUE,
IIPEJIOMJIEHH €, ITOTJIOLIEHU e, TUCIIEPCHIO,

uHTeph epeHIHIO, TUPPAKIUIO U MOISIPU3ALIAIO
CBETOBBIX BOJIH.

@opmynupoBaTh NpUHIUI [ tolirenca, 3aKOHbI
OTpa)XKEHUS U NPEJOMIICHUS CBETA, TPAHULIBI KX
MIPUMEHHUMOCTH.

CrpouTh X0/ Jyda B INIOCKOMApaJLIEIbHON MJIACTUHE,
TPEYroJIbHON NpU3Me, TOBOPOTHOU MpU3Me,
o0opauuBaroiel mpru3Me, TOHKOH JTHH3E.

Crpouts n300paskeHne IpeaMeTa B IJIOCKOM 3epKajle,
B TOHKOM JINH3E.

[lepeuncnsaTe BUBI JIUH3, UX OCHOBHBIE
XapaKTepUCTUKU — ONTUYECKUH LIEHTp, IJIaBHAs
onTuyeckas ochb, (POKyC, ONTUYECKAs CHIIA.
OnpenessaiTe B KOHKPETHOW CUTyalluX 3HAYECHUS yIia
NaJIeHus, yriia OTPaKEHU s, YIJla PEIoMIICHUs,
OTHOCUTEJIBHOI0 MOKAa3aTeNs IPEIOMIICHUS,
a0COTIOTHOrO MOKa3aTels MPEeIOMIIEHUS, CKOPOCTH
CBeTa B cpejie, (POKYCHOI'O PacCTOSIHUS, ONTHYECKON
CHUJIBI JIMH3bI, YBEJIMYEHUS JIMH3bI, IEpUOAA

I dpaKIuOHH O

PEMIETKH, TOJIOKECHHSI HHTEP(PEPEHIIMOHHBIX U

I (HPaKIIMOHHBIX MAKCUMYMOB 1 MUHUMYMOB.
3anuceBaTh GOPMYITY TOHKOW JIMH3BI, PACCUUTHIBATH
B KOHKPETHBIX CUTyalUsX C €€ IOMOIIBIO
HEU3BECTHBIEC BEIMYNHBI.

OOBACHATH IPUHITUT KOPPEKITUU 3PEHUS C TTIOMOIIIBIO
OYKOB.

DKCHEPUMEHTAIBHO OMpPEIEsATh OKa3aTelb
MpPEeIOMIICHHS Cpefibl, POKYCHOE pacCTOSHUE
cobuparolel U pacceusaroujel IMH3, JIUHY
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yIi1y HaJeHusl.
2. Ilpu nnomnom crodcenuu
08YX IUH3 OnmuyecKue
CUTIbL CKIIAObIBAIOMCAL.

KoncrpynpoBanue moaenn
TeJIEeCKOona, MUKPOCKOIA.

CBETOBOM BOJIHBI C TOMOIIBIO U (PPaKIIXOHHON
PELETKU, OyeHusams UHGOPMaAYuoHHY10 EMKOCHb
komnaxkm-oucka (CD).

Ilepeuucnams obracmu npumenenus uHmeppepenyuu
ceema, ougparyuu ceema, NOIAPUIAYUU CEeMA.
HccnenoBath 3aBUCUMOCTD yrila MPEIOMJICHHS OT
yriia majieHusl, 3aBUCUMOCTh PACCTOSTHUS OT JIMH3HI 10
M300paKeHUs OT PACCTOSHUS OT JIMH3BI 10 IIPeaMeTa.
[TpoBepsTh TUTIOTE3BI: YT'OJT MIPETOMIICHHS MPSMO
MIPOTNIOPIIMOHAJICH YTy MaICHUS, NpU NAOMHOM
CHIOJHCEHUU 08YX JIUH3 ONMUYECKUe CULbL
CKa0bl8aAOMCsl.

KoncTpynpoBaTh MOAENU TeNeCcKona u/uiu
MHUKPOCKOTIA.

PaGoTaTh B mape v rpyIie npu BhIMOJIHEHUN
MPAKTUYECKUX 3a/IaHUM, BBIIBUKECHIH TUTIOTE3,
pa3paboTKe METOIOB TPOBEPKHU THUIIOTES.
IInanuposams dessmenbHOCMb NO 8bINOJIHEHUIO U
BbINOIHAMb UCCAEO08AHUSL 3ABUCUMOCTIU MENHCOY
QusueckumMu eIUYUHAMU, IKCHEPUMEHMATILHY IO
npPOBEpPKy 2UuNome3sul.

Haxonuts B nutepatype u MHTepHere nHbopMaIuio o
ounorpadusax U. Herotona, X. ['torirenca, T. FOnra, O.
®penensi, 00 UX HAYYHBIX pabOTax, O 3HAYEHUU UX
paboT 11 COBPEMEHHOM HAyKH.

BrickasbiBaTh CBOE MHEHHE O 3HAYCHUH HAyYHBIX
OTKpbITUH U paboT mo ontuke . HetoToHa, X.
I'rofirenca, T. FOHra, O. ®penens. BocnpuHumars,
aHAM3UPOBATH, IepepadaThIBAThL U MPEABSBISAThH
UH(GOPMAIUIO B COOTBETCTBUH C TTOCTABICHHBIMU
3aJauaMH.

Bb11eNsITh OCHOBHBIE ITOJIOXKEHUS KOPITYCKYJISIPHOU U
BOJIHOBOW TEOpHUI CBETAa. YUaCTBOBATh B 00CYKICHUH
ATHUX TEOPUU U COBPEMEHHBIX B3IJISIIOB HA IPUPOIY
CBETA.

Vkazvieamov epanuyvl npumenumocmu
2eoMempuyecKol OnMmMuKU.

['oTOBUTH IPE3EHTALINN U COOOIIEHUS 110 N3YICHHBIM
TeMaM (BO3MOXKHBIE TEMBI TIPECTABJICHBI B
y4eOHHUKE).

HN3ny4denne u

Buael n3nyyenuil.
Hcrounuku ceera.

JlaBaTh onpenesieHne NOHATUI: TEIIOBOE U3IIyUEHUE,

CIIEKTPBI _ | PYIEKTPOTIOMUHECICHITHS, KATOOTIOMHH ECIEHITHS,
2 u) Crnektpbl. CrieKTpaibHBIN XEMUITIOMHHECIEHITHS, q)VOTomoE/mHecueHum, )
aHaJm3. CNJIOWHOU CReKmp, TUHeUYamvlil CHeKmp, noJjoCcamalii
TermoBoe u3iydeHue. CneKmp, Cnekmp no2ioweHus, CHeKmpaIbHblll AHAIU3.
Pacnpeoenenue suepeuu 6 | Ilepeuncnars BUABI COEKTPOB. Pacrio3HaBaTh,
cnekmpe abconomHo 80CNpPOU3600UMb, HAOIOIATh CILIOIIHON CIEKT,
uépHo20 meia. JMHENYaThIN CIEKTp, MOJIOCATBIN CIEKTP, CHEKTP
[[Ixana 3MeKTPOMAarHUTHBIX | U3JTyYEHUS U MTOTJIOIICHUS.
BOJIH. Hzo6pasicams, 00bACHAMb U AHATUZUPOBANL KPUBYIO
HaGmonenne criekTpos. 3a8UCUMOCMU pACHpeOdeNeHUs IHEPSUU 8 CheKmpe
abcontomuo 4éprnoco mena.
[lepeuncnsate BUIbI 3JIEKTPOMArHUTHBIX U3Ty4EHUH,
MX UCTOYHUKH, CBOMCTBA, IPUMEHEHHUE.
Hcnonp30BaTh MKaMy 3JIEKTPOMATHUTHBIX BOJIH.
CpaBHUBAThH CBOKCTBA AJIEKTPOMAarHUTHBIX BOJIH
pa3HBIX JUAMA30HOB.
OCHOBBI CIEIIMAJIBHOM TEOPUU OTHOCUTEJBHOCTH (3 u)
CBeTOBBIE Ipuuunst nosenenuss CTO. |JlaBath onpeseneHne MOHITHNH: COOBITHE, TOCTYJIAT,

KBaHTHI (5 4)

IToctynater CTO:
MHBAapHAHTHOCTb MOJYJISI
CKOpPOCTH CBETa B BaKyyMe,

COOCTBEHHas MHEPIUAIbHAs CHCTEMa OTCUETa,
COOCTBEHHOE BpeMsl, COOCTBEHHAs JUIMHA Tella, Macca
IMMOKOs, MHBAPUAHT, SHCPrUsd IMOKOA.
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MPUHITUIT OTHOCUTEITBHOCTH
OHHIITEHHA.
Ilpocmpancmeo u epems 6
CcneyuatbHoU meopuu
OMHOCUMENbHOCTIU.
DHepaus u uMnyabe
Cc80000HOI Yacmuybl.
CBs13p Macchl M DHEPrUun
CBOOOTHOM YaCTHUIIHI.
OHeprus Mmokos.

ObvsacHAmMb NPOMUBOPEYUL MEHCOY KIACCULECKOL
MexaHuKkou u snekmpoournamuxou Maxceenna u
npuyunsl nosenerus CTO.

®opmynupoBath noctysatsel CTO.

®opmynupoBaTh BbIBOABI U3 noctynaroB CTO u
00vsACHAMY persmusucmcekue d¢pexmol COKpauenus
paszmepos meia u 3ameoNeHUsl BpeMeHU MeHcdy 08YMs
COOBLIMUAMU C MOYUKU 3PEHUSL OBUICYUYELCSL CUCTEMbL
omcyéma. AHamM3upoBaTh HOpMyITy
PENSITUBUCTCKOTO 3aKOHA CIIOKEHUSI CKOPOCTEH.
1Iposooumu muicieHHble IKCnepuMenmbl,
noomeepcoarougue nocmynamel CTO u ux
ce0cmausl.

Haxooumbs 6 konkpemHou cumyayuu 3Ha4enus
ckopocmetl men 6 CTO, unmepeanos epemeru mexicoy
coobimuaMuY, ONUHY Mmed, SHEPSUI0 NOKOSL YACTUYbI,
NOJIHYIO IHEPIUIO YaACMUYbL, PEAMUBUCTICKULL
UMNYIBC YACMUYDL.

3anuceIBaTh BBIPasKEHUE 11 SHEPTHH MTOKOSI U NOIHOU
9Hepeuy YacTHIl.

W3narate CyTh IPUHIINAIIA COOTBETCTBUSI.

Haxonuts B nutepatype u MHTEepHETE HHPOPMALIUIO O
Teopuu 3¢upa, 00 IKCIepuMeHTaX, KOTOPbIE MPUBEIH
K co3nannio CTO, 00 OTHOCUTENBHOCTH PACCTOSIHUM U
IPOMEXYTKOB BpEMEHH, 0 Onorpaduu A.

OliHTeliHa. Bricka3biBaTh CBOE MHEHHE O 3HaYE€HUU
CTO nnst coBpeMEHHON HAaYKH.

['oToBUTH Ipe3eHTAIIMU U COOOIIEHUS 11O H3YICHHBIM
TeMaM (BO3MOXHBIE TEMBI ITPE/ICTABJICHBI B
y4eOHHUKE).

KBAHTOBAS ®U3UKA (17 4)

OCHOBBI
cCrenuaJIbHOM’
Teopuu
OTHOCHTEJIbHOCTH
(CTO)

)

Ilpeomem u 3a0auu
K8AHMOBOU (hu3uUKU.
I'mnore3a M. [lianka o
kBaHTaX. PoTodhPeKT.
DOTOH.

VpaBuenue A. DifHiTeiHa
st porodddexra.
Onvimut A.I'. Cmonemosa.
3axonwvr pomosghghexma.
KopmyckyisipHO-BOJIHOBOM
nyanusMm. [Jugpaxyus
271ekmpoHos. JlaBiaenne
CBeTa.

Omnertel [1.H. JleGenesa u
C.H1. BaBunosa.
CooTHomieHue
HEOIPENCIEHHOCTEN
[eiizenbepra.

JlaBate onpenenenne NoHIATUN: GoTodPdeKT, KBAHT,
TOK HACBIIIEHNUS, 3aJIEPKUBAIOLIEE HATIPSHKEHUE,
paboTa BbIX0O/1a, KpacHas rpanuia gorodddexra.
Dopmynuposeams npeomem u 3a0auu KBAHMOBOU
Qusuxu.

Pacnio3naBath, HaOmonatTh siBiaeHue hotodddexra.
OnuceiBaTh onbIThl CTONETOBA.

®opmynupoBath runoresy I[lnanka o KBaHTax,
3aKoHBI (hoTOIPdeKTa.

Ananu3upoBaTh 3aKOHbI poTodhdekTa.

3anuchIBaTh U COCTABIISITH B KOHKPETHBIX CUTYAIIHSIX
ypaBHeHH e DHHIITEHHA 11 PoTodddhekTa u
HAXOJUTh C €ro MOMOIIbI0 HEU3BECTHHIE BEIMYHHBI.
BbruncasTh B KOHKPETHBIX CUTYalUsX 3HAYEHUS
MaKCHUMAJIbHON KHHETUYECKOU SHEPruu
($OTO21IEKTPOHOB, CKOPOCTH (HOTOIIEKTPOHOB, PaOOTHI
BBIX0/Ia, 3AMTUPAIOIIEr 0 HANPSHKEHUS, YACTOTHI U
JUIMHBI BOJIHBI, COOTBETCTBYIOLIIMX KPACHOW I'paHULIE
dotorddexra.

[TprBOAUTH IPUMEPHI UCITOIB30BaHMS GoTodPdekTa.
OOBACHATH CYyTh KOPITYCKYJISIPHO-BOIHOBOT'O
nyanausma.

OnuckiBaTh OnbITH JIeGeneBa 1mo u3mMepeHunto
JIaBJICHUS CBETA U ONbIThI BaBHiiOBa MO OINTHKE.
Onucwisams onvimsi 10 OUDPaKyuu 31eKmpoHO8.
dopMmyIMpoBaTh COOTHOLIEHUE HEONPEALIEHHOCTEN
I'efizenOepra u OOBIACHATD €r0 CYyTh.

Haxonuts B mureparype u MaTepHeTe HHPOpPMAIIUIO O
pabotax CroneroBa, Jlebenesa, Baunosa, [1ranka,
Komnmona, oe bpoiirsa.

Bb11ensITh pOJib POCCUICKUX YUEHBIX B UCCIIEIOBAaHUH

32




CBOICTB CBeTa.

[IpuBOAUTH IPUMEPHI OMOTOTHIECKOTO 1
XUMHYECKOI'O JEHCTBHS CBETA.

["'OTOBUTH IIpE3EeHTAIIMN U COOOIICHUS 10 U3y4YECHHBIM
TeMaM (BO3MO>KHbBIE€ TEMbI MIPEICTABICHHI B
y4eOHUKE).

ATtomHas ¢pu3uka
CRY

Omnsitel Pesepdopaa.
[InanerapHast Mmozenb
CTPOCHHUS aTOMa.
OObsicHEHUE JIMHEWYaToro
CIEKTpa BOAOPOa Ha
OCHOBE KBaHTOBBIX
noctynaTos bopa.
Cnoumannoe u
BLIHYHCOCHHOE

usnyyenue ceema. Jlazepeoi.

JlaGoparopHas pabora:

1. HaGmroneHue CruionHoro
U JIMHEHYaToro CIeKTPOB.
2. UccnenoBaHue CriekTpa
BOJIOPOJA.

JlaBaTh onpeneneHue NOHATHIL: aTOMHOE PO,
OHEPreTUYECKUN YPOBEHb, SJHEPT sl HOHU3ALNH,
CNOHMAHHOE U3TYYeHUe C6emd, GbIHYHCOEHHOE
u3nyueHue ceema.

OmnwuceiBath onbITh Pezepdopnaa.

OnuceIBaTh U CPAaBHUBATH MOJIENH aToMa ToMCOHa 1
Pesepdopna.

PaccmarpuBats, uccienoBaTh U ONUCHIBATD
JIMHENYAThIE CIIEKTPHI.

®opmyMpoBaTh KBaHTOBBIE ITOCTYJIATHI bopa.
OOBACHATH THHEWYaThIe CIIEKTPhI aTOMa BOJ0po/ia Ha
OCHOBE KBAaHTOBBIX I1I0CTYJIaTOB bopa.

PaccunThiBaTh B KOHKPETHON CUTYallMH YacTOTY U
JUIMHY BOJIHBI HCITyCKaeMoro (oToHa IpH Mepexoze
aToMa M3 OJHOI0 CTALlMOHAPHOI'O COCTOSHUSA B
JIpyroe, SHEPrui0 MOHU3ALUU aTOMA, 8bIYUCTAMND
3HAYEHUs paouyco8 CmayuoHapHslx opoum
971eKMPOHOE 6 amome.

Onucvléams ycmpoucmeo u 00bACHAMb NPUHYUN
Oelicmausl 1a3epoa.

Haxonute B muteparype u IHTEpHETE CBEAEHUSA O
(axTax, MOATBEPKAAIOLIMX CI0KHOE CTPOSHHE aTOMA,
0 paboTax y4&HBIX IO CO3JJaHUIO MOJETH CTPOCHHUS
aTOMAa, NOMYYEHUIO BLIHYICOEHHO20 U3TYUEHUs, O
IIPUMEHEHUY JIa3€pPOB B HAYKE, MEULIMHE,
IIPOMBILLIEHHOCTH, OBITY.

Belaensate poip pOCCUIUCKUX YUEHBIX B CO3JaHUU U
WCIIOJIB30BAHUU J1a3€POB.

['oTOBUTH Mpe3eHTalUU U COOOIIEHUS 110 U3YUEHHBIM
TeMaM (BO3MOXKHbBIE TEMbI IIPECTABIICHBI B
yueOHUKE).

Pduzuka aTOMHOT0
sapa
(7 9)

CocraB u cTpoeHue
aTOMHOTO sJIpa.

N3otomsbl. SnepHslie CUIIBL.
Obmennas mooenn
A0epHO20 83AUMOOEUCMBUSL.
JedexT macchl 1 sHeprus
CBA3M S7pa.
PannoaktuBHOCTH. BHbl
pPaOAKTUBHBIX
MIPEBPAILIEHUNA aTOMHBIX
sanep. Paouoaxmuesnoe
usnydenue, npaguia
cmeweHusl.

3aKOH pauo0aKTUBHOIO
pacnana.

MeTonbl HaOIIOICHUS U
perucrpanuu
3JIEeMEHTAPHBIX YaCTHII.
SnepHbie peakuuu,
pEaKIuu AeJeHUs 1
cuHresa. llenHas peakuus
nenenus sinep. Aoepras
9HepeemuKa.
TepmosiiepHbIN CUHTES.
[IpumeHenue siaepHOn

JlaBaThb onpeneneHus NOHATHUI: MacCOBOE YUCIIO,
HYKJIOHBI, SIIEPHBIE CHIIBL, 8UPMYANbHbIE YACTNUY DL,
nedekT Macc, s3Heprus CBsi3M, yJeabHas Heprus
CBSA3M ATOMHBIX S/1€P, PALHOAKTUBHOCTb, AKMUEHOCH1b
PAaouoaKkmueHo2o eewecmaad, IEpUo nojtypacnajia,
VCKYCCTBEHHAsl PaJINOAKTUBHOCTD, SIIEPHBIE PEAKIUHY,
DHEPreTUYECKUI BBIXOJ AAEPHON peaklnu, LieHas
gaepHas peakuusi, KoahGUIUEHT pa3MHOKEHHS
HEHUTPOHOB, KpPUTUYECKAs MAacCa, peaKTOPBI-
Pa3sMHOXKUTENN, TEPMOSACPHAs PEAKIIMSL.

CpaBHUBATbH CBOWCTBA IPOTOHA U HEMTPOHA.
OnuceIBaTh NPOTOHHO-HEUTPOHHYIO MOJEIb s1pa.
OnpenessaTs cOCTaB sAep Pa3InYHbIX YJIEMEHTOB C
oMoIkko Tabauiel MeHaeneesa. M3o0paxars u
YUTaTh CXEMbI AaTOMOB.

CpaBHMBATh CUITY JIEKTPUUECKOTO OTTAJIKUBAHUS
IIPOTOHOB M CHJTY CBSI3M HYKJIOHOB B sIJIpe.
llepeuucasams u onucvieamov c60UCMEA A0EPHBIX CUI.
O6vscHAmMb 0OMEHHYI0 MOOeNb 83AUMOOeCMBUSL.
Borancnsats ned ekt mace, 3HEPruio CBSI3U U
YAEIBHYIO SHEPIUIO CBSA3M KOHKPETHBIX aTOMHBIX
aaep. AHaJIN3UPOBATh CBSI3b yJI€IbHON SHEPTHH CBA3U
C YCTOMYMBOCTBIO saep. [lepedncnsaTe BUabI
paZaMOaKTUBHOI'O paciiajia aTOMHBIX sIEp.
CpaBHUBaTh CBOICTBa anb(da-, 6eTa- U raMma-
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SHepruu. buonoeuueckoe
deticmaue paouoaKmueHvlx
U3IYyUeHUuu.

JlaGopaTopHas padora:
OnpeneseHne UMIYJIbCa U
SHEPrUH YACTHIIBI TIPU
JIBUKCHUH B MATHUTHOM
none (o gororpadusm).

W3JIy4YEHUH.

3anucvieame npasuna cmewjenus npu
paouoakmuguwix pacnadax. Onpeodensims 2iemMeHmbl,
obpasyrowuecs 8 pe3yibmame paouoaKmueHblx
pacnaoos.

3anuceIBaTh, OOBSICHATH 3aKOH PaIHOAKTUBHOTO
pacnaza, yka3blBaTh I'PaHHIIBI €0 TPUMEHHUMOCTH.
Onpenenats B KOHKPETHBIX CUTYalHUSIX YUCIIO
HepacraBIINXCS /1P, YACIIO0 pacHaBIIuXcs saep,
Nepu o Nmotypacnaaa, akmugHOCMb 8eujecmad.
Ilepeuucnams u onucvieams memoosvl HaONIOOEHUSA U
peaucmpayuu s1emeHmapusix yacmuy. Habarodams
mpexu anvgha-uacmuy 6 kamepe Bunvcona.
Peaucmpuposams s0epuvie usnyyenus ¢ noMowbio
cuémuuka I eticepa. Onpedensims UMNYIbC U IHEPSUIO
yacmuysl NpU O8UNCEHUU 8 MACHUMHOM noJie (no
gomoepapusim).

3anuceIBaTh AaepHble peakuuu. OnpenensThb
MPOAYKTHI SIIEPHBIX peakuuid. PaccunTeiBaTh
SHEPrUYECKUU BBIXOJ SAIEPHBIX PEAKLIHMN.
OnwuceiBaTh MEXaHU3MBI JACTICHUS SIEP U IEITHOM
anepHoil peakuuu. CpaBHUBATH SJEPHBIE U
TEPMOSACPHBIE PEAKIUH.

ObvscHAMb NPUHYUNBL YCMPOUCMEA U pabombl
A0epHbIX peakmopos. Y4acTBOBATh B 00CYKICHUU
MPEUMYIIECTB U HEOCTATKOB AEPHON YHEPIeTUKH.
AHanuzuposams 0NACHOCMb A0EPHLIX UZTYYeHUll 05
JHCUBBIX OP2AHUZMOS.

Haxonuts B nutepatype u nTepHere cBenenus oo
OTKPBITUU TPOTOHA, HEUTPOHA, PAIMOAKTUBHOCTH, O
MONyYEHHUH U UCIOJIb30BAHUU PAIMOAKTUBHBIX
U30TOIOB, HOBBIX XHMUYECKHX DJIEMEHTOB.
Bb1aenaTs posib pOCCUICKUX YUEHBIX B
WCCIIEZIOBAHUSX aTOMHOTO SI/Ipa, OTKPBITUU
CIIOHTAHHOTO JICJICHUS S1ep YpaHa, pa3BUTHU
SZICPHOM SHEPreTHKH, CO3JaHIH HOBBIX H30TOIOB B
OUSAUN (OObeaHEHHBIN HHCTUTYT SOEPHBIX
uccienoBanuii B r. J{yone).

["'OTOBUTB Mpe3eHTAlMK U COOOIICHUS 110 U3yYEHHBIM
TeMaM (BO3MO)KHbBIE TEMbI IIPEICTABIICHBI B
y4eOHUKE).

DJieMeHTapHbIe
qacTuibl (2 4)

DJIleMEeHTapHbI€ YaCTUIIBI.
dyHIaMeHTaJIbHbIE
B3alMOJICHCTBUSL.
Yckopurenu
AJIEMEHTapPHbBIX YaCTHII.

JlaBaTh onpeneneHne NOHATUI: aHHUTUIIALINSA,
JIenmomwl, A0pOoHbl, K8apk, 2niooH. 1lepedncnats
OCHOBHBIE CBOMCTBA 2JIEMEHTAPHBIX YACTHII.
BbIaenaTs rpymnisl 371€MEHTAPHBIX YaCTHULL.
ITepeunciaATe 3aKOHBI COXPaHEHUS, KOTOPBIE
BBITOJIHAIOTCS IIPU MIPEBPAIECHUAX YaCTHLI.
OnuceIBaTh NPOLECCH aHHUTUIISILIMY YaCTULl U
AHTUYACTHLl U POKIEHHUS DJIEKTPOH-TIO3UTPOHHBIX
nap.

Ha3piBaTh 1 cpaBHHUBATH BUJIBI (yHJAMEH TAJIbHBIX
B3aUMO/IEH CTBHIA.

OnuceIBaTh POJIb YCKOPUTEIEH B U3YUEHUN
AJIEMEHTAPHBIX YacTULl. Ha3zvieamb 0CHOBHBIE BUOb
YycKopumenei 31eMeHmMapHviX Yacmuy.

Haxonuts B nmutepatype u HTepHere cBeneHus oo
HCTOPUH OTKPBITHSI 3JIEMEHTAPHBIX YACTHIL, O TPEX
sTanax B Pa3BUTUH (HU3UKH JIEMEHTAPHBIX YaCTHUII.
OnwuceiBaTh COBPEMEHHYIO (PU3NYECKYIO KAPTUHY
MUpa.

['oTOBUTH IIpE3eHTALUN U COOOIIEHUS 110 U3YYEHHBIM
TeMaM (BO3MO)KHbIE TEMbI IIPEJCTABJICHBI B
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| yueGHuKe).

CTPOEHUE BCEJIEHHOH (5 )

CoaHeunast
cucrema.
CrtpoeHnue u
IBOJTIOIUSA
Bcesennoii (5 4)

Buoumvie osuorcenus
HebecHbIX mel. 3aKoHbl
Kennepa.

ConHeunas cucrema:
IUTAHETHI U MaJible Tena,
cuctema 3emust-Jlyna.
CrtpoeHue u 3BOIOIHUA
ConHua u 3BE311.
Knaccudukarus 38E31.
3BE31bI U UCTOYHUKHU UX
SHEPTUH.

I"anaktuka. CoBpeMeHHbIE
MIPEJICTaBJICHUS O CTPOCHUU
Y 3BOJIIOLIMU BeeneHHoil.
Ilpyeue eanakmuxu.
IIpocmpancmeenno-
epemenHbvle Macuimabbl
Habarooaemotl Beenennoii.
IIpumenumocmo 3aK0HO8
Gusuxu 01 00vACHEHUS
NPUPOObL KOCMUYECKUX
00veKmos.

Temnas mamepus u
MEMHASL IHEP2USL.

JlabopaTopnas pabora:
Onpepnenenue nepuojaa
oOpalieHust ABOMHBIX 3BE3T
(o meyaTHBIM
MaTepuaiam).

Haomonenus:

Beuepnaue nabmonenus
3B€37, JIyHBI U TITIAaHET B
TEJIECKON WU OUHOKIIb.

HUccaenopanue:
HccnenoBanne IBHKEHUS
JIBOWHBIX 3BE31 (110
IeYaTHbIM MaTeprasam).

JlaBaTh onpeneeHue MOHATHI: HebecHas cepa,
IKAUNMUKA, HeDeCHbIL IK8AMOP, NOIIOC MUPA, OCb
MUpa, Kpye CKIOHeHUsl, NPAMOe 80CX0HCOeHUe,
CKIIOHeHue, napailakce, mapcek, acTpOHOMUYecKast
CIMHMIIA, IEPUTEIINI, adelTui, COTHEYHOE 3aTMEHHE,
JYHHOE 3aTMEHHUE, MIJIAHEThl 3€MHOU TPy,
MJIAHETHI-TUTAHTHI, aCTEPOUI, METEOP, METEOPHT,
doTocdepa, cBeTUMOCTH, MpOTYyOEpaHeEl, nyabeap,
HeUmpOoHHas 36e30a, 4éphas Ovlpa, TPOTO3BE3/a,
CBEpXHOBAs 3B€3/1a, rajJakTUKa, KBa3ap, KpacHoe
CMeIIeHne, TeopHs bobIoro B3psiBa, BO3pacT
Bcenennoii.

Habmronats JIyHy 1 mnaHeThl B TEJIECKOII.

Boigenats ocobennoctu cucreMsl 3emutsi-JIyHa.
PacnozHaBaTh, MOJIETUPOBATH, HAOIIOAATh JIYHHBIE U
COJIHEYHBIE 3aTMEHUS.

OOBACHATH TPUIIUBHI U OTJIUBBIL.

Dopmynuposeams u 3anucvieams 3akoHvl Kenepa.
OnuceiBaTh cTpoeHre COTHEYHON CHCTEMBI.
[lepeuncnarh NaaHEThl U BUAbI MaJIbIX TEIl.
OnuceiBate ctpoeHne CoHua.

Ha6monath conneunsie nsatHa. Co01r01aTh MpaBuiia
6e3onacHocTy npu HabmoaeHuu ConHIa.
[lepeuncnaTe TUIMYHBIE TPYIIIBI 3BE3/, OCHOBHbIE
busnuecKre XapaKTepu CTUKH 3BE3I.

OnuceIBaTh 3BOJIIOLUIO 3BE3]] OT POKIAECHUS 10
CMEpPTH.

Ha3sbiBaTh camble sipkue 3BE3/IBI U CO3BE3AUS.
[lepeuncnaTe BUIBI TaJTaKTHK, OMKUCHIBATH COCTaB U
CTpOeHu e TATaKTHK. Beiaensate Miteunsiii [1yTs cpenn
JIpyrux radaktuk. Onpeaensite Mmecto CoJHEYHOU
cuctemsl B ['anaktuke. OLieHUBATh TOPSIIOK
PacCTOSIHUH 10 KOCMUYECKHX 00BEKTOB.

OnuchIBaTh CyTh KPACHOTO CMEIICHHS U €T0
MCIOJIb30BaHUE MPU U3yYECHUU TATAKTHK.
IIpuBOINUTH KpPAaTKOE U3JI0KEHUE TeOpUH boipmoro
B3pbIBa U TEOPUH paclIupsroLeiics BeenenHon.
ObvsacHAmMb Cymb NOHAMUL KMEMHASL MAMEPUA» U
«MEMHAS FIHEPRUALY.

IIpusooums npumepvl UCNOIL30BANHUS 3AKOHO8
Gusuxu 015 00vACHEHUS NPUPOObL KOCMUUECKUX
00bexmos.

PaGoraTh B mape u rpynme npu BbINOJIHEHUN
IIPAKTUYECKUX 3aJaHUN.

Hcnonb3oBath HTEpPHET M1t TOMCKA U300 pask CHUI
KOCMUYECKUX 00BEKTOB U HHpOpMaIuu 00 ux
0COOEHHOCTSIX.

VY4acTBOBaTh B 00CYXACHUH U3BECTHBIX KOCMUYECKHIX
HcclieIoBaHUi. BIIensTh COBETCKUE U POCCUMCKHUE
JOCTH)KEHHSI B 00JIACTH KOCMOHABTHKY H
uccienoBanus KocMoca. OTHOCUTBCS C YBAKCHHEM K
POCCHICKUM yUEHBIM U KOCMOHABTaM.

Haxonute B uteparype u UHTEpHETE CBEACHUS HA
3a/IaHHYIO TEMY.

['oTOBUTH IpE3eHTAIIMU U COOOIIEHHUS TTO H3YICHHBIM
TEMaM.

IloBTOpenue (7 4)

Pe3eps (5 4)
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KaJICHIlapHO-TeM AaTHY€CKOC€ IVIAaHUPOBaHHUE

No Tema ypoka Hata mpoBeneHus
/o [Tnan | daxkr
MEXAHHUKA (26 u)
Kunemaruka (8 1)

1. |1. |®uzuka u nozHaHue Mupa. Buapl MEXaHUYECKOTO JBH)KEHUS.

2. | 2. |Tpaextopus. IlyTs. [lepemerienue. PaBHOMepHOE TIPSIMOTHHEHHOE
JIBHKCHHE U €0 ONMCaHUE.

3. |3. |MrHoBeHHas U CPENHSIsl CKOPOCTH. Y CKOpPEHHE.

4. |4. | JIBm>keHue ¢ TOCTOSHHBIM YCKOPEHHEM.

S. [5. |PaBHOMEpHOE JBMKEHHE TOUKH 110 OKpYXKHOCTH. KnHemaTtuka
a0COJIIOTHO TBEPAOTO TEaA.

6. |6. |JlabopaTtopHas pabota Ne 1 «3ydeHune NBIKEHHS Tela O
OKPYKHOCTH.

7. | 7. |Pemenue 3a1a4 Ha JBUKEHHE C TIOCTOSTHHBIM YCKOPEHHEM.

8. |8. |KontponbHas pabora no teme «KnHeMaTnka TOUYKH U TBEPIOTO TeJa.

Jdunamuxa (8 1)

9. |1. |OcHoBHOe yTBepXKJIeHUE MeXaHUKHU. SIBnenue nnepuuu. Cumna. Macca.
Eannuna maccrl.

10.|2. |Ilepssrii 3akoH HeroToHa. BTopoii 3akoH HproTOHA.

11.]3. |Tperwmii 3axkon HproToHA.

12./4. |Cunsl B pupoe. Cuia TSHKECTH B CHIIa BCEMHPHOTO TATOTEHHUSL.

13.|5. |Bec Tena. Hesecomocts. Pemenue 3anauy.

14./6. |dedopmanms u cunsl ynpyrocti. 3akoH ['yka. JlabopaTtopHas padota
Ne 2 «3MepeHne KeCTKOCTU IPYKUHBIY.

15.|7. |Cunsl Tpenus. Jlabopatopnas padora Ne 3 «/3mepenue
KO3 (bULIHEHTA TPEHUS CKOJIBKCHUS.

16./8. |KonTtponbHas pabota no TeMe «JlmHamuka. 3aKOHBI MEXaHUKH
Hprorona. Cuiibl B MEXaHUKEY.

3akoHbl coxpaHenusi B Mexanuke (10 4)

17/1. |Mimnynbc MaTepuaibHOM TOYKHU. 3aKOH COXPAHEHMsI UMITYJIbCA.

18,2. |Mexanuueckasi paboTa ¥ MOIIHOCTb.

19,3. |Dueprus. Kunetndueckas dHEprusi.

20/4. |Pabota cuibl TSHKECTH U CHIIBI ynpyrocti. KoHcepBaTHBHBIE CHIIBL.

21,5. |TloreHnuanbHas SHEPIHsl.

22)6. |3aKoH COXpaHEHUS SHEPTrUU B MEXaHUKE.

23,7. |JlabGoparopHas pabota Ne 5 «3ydeHne 3aKk0Ha COXpaHEHHUS
MEXaHHYECKOW dYHEPTUY.

24,/8. |PaBHOBecuHe Tel

25)9. |JIaboparopHas padbota Ne 6 «/3yueHne paBHOBECHS TEJa IO
JeCTBUEM HECKOJIbKHX CHID).

26.10. | KoHTponbHas paboTa Mo TeMe «3aKOHbI COXPaHCHHUS B MEXaHHUKE).

MOJIEKYJISIPHAS ®U3UKA. TEIIJIOBBIE ABJTEHUS (18 4)
OCHOBBI MOJIEKYJIAPHO-KMHETHYeCKOil Teopuu ra3zos (10 1)

27/1. |OcuoBubie nonoxenuss MKT. Pazmepsr Mmonexyot.

28./2. |bpoyHnoBckoe aBmxenue. Cuibl B3auMoiercTBus Mojekyi. CTpoeHue
ra3000pa3HbIX, JKUJIKUX U TBEPABIX TEI.

29.3. |OcHOBHOE ypaBHEHHE MOJICKYJSIPHO-KUHETHY €CKOH TEOPHUHU T'a30B.

30/4. |TemmepaTypa Kak MaKpOCKOIIMYECKasi XapaKTEPUCTHKA Tra3a.

31/5. | YpaBHeHHE COCTOSIHHSI H€ATHHOrO Ta3a.

32./6. |['a30BbIe 3aKOHBI.

337. |JlaGopatopHas paborta Ne 7 «JkcriepuMeHTalIbHas IPOBEPKA 3aKOHA
I'eit-JIroccakar.

34.8. |Hacpimennsliit map. JlaBneHre HachIIEHHOTO napa. BiaxHocTh
BO3/yXa.

35/9. |Kpucrammmyeckue u aMmopdHbIe Tena.
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Ne Tema ypoka JlaTa mpoBeneHus
n/m [1nan dakrt
36,10. |KonTponbHas padbota o teMe «MoJIeKyJIIpHO-KUHETUYECKAsi TCOPHS
ra3oBy».
OcHOBBI TEPpMOAMHAMHUKH (8 1)
37./1. |BHyTpeHHss 3HEprusl.
38/2. |Pabora B TepMoMHAMHUKE.
39/3. |KommuecTBO TennoTel. YpaBHEHHE TEIJIOBOTO OaaHca.
40/4. |IlepBblii 3aKOH TEPMOJUHAMUKH.
41/5. |IIpumeHeHue nepBOro 3aK0Ha TEPMOJANHAMUKH K pa3IMYHbIM
MIPOIIECCAM.
42)6. |Bropoii 3aKk0H TepMOAMHAMUKH. PerreHue 3a1ay.
43.7. |Ilpuniun neiictBus TEIIoBIX nBurareneid. Koagdumuent nonesnoro
JICUCTBHS TETUIOBBIX JABUTATEIICH.
448. |KonrponbHas pabora mo reMe «OCHOBbI TEPMOTHHAMUKHY.
OCHOBBI 2JIEKTPOAUHAMMKMU (22 uv)
uekTpocraruka (9 4)
45/1. |Yro Takoe AIIeKTpoJAuHAMUKA. DJIEKTPUYECKUHN 3apsijl U dJIeMEHTapHbIe
JacTHIbL. 3aKOH COXpaHEHUs 3apsia.
46.2. |3akon Kynona. EnquHuna 3J1eKTpruecKkoro 3apsija.
47,3. |Dnexkrpuyeckoe moie. HanpspkeHHOCTh 3JeKTPHY €CKOTO OIS
CusoBble JUHUMU.
48./4. |Tlone ToueuHOro 3apsiaa u 3apspKeHHoro mapa. [puHiun
CYNepro3UIIUY TOoJeH.
49/5. |DHepreTuuecKkue XapakTePUCTHKHU DJIEKTPHUECKOT0 MOJIs.
50,/6. |CBs3p MEKIY HANPSHKEHHOCTBIO 3JIEKTPOCTATHUECKOTO MOJIST
Pa3HOCTHIO MOTEHIIMAJIOB. DKBUIIOTEHIIMAIbHbBIE TOBEPXHOCTH.
51/7. |Dnexrpoémrocth. Eqununnel anekrpoéMroctu. KongeHcartop.
52.8. |DHeprus 3apspKEHHOTO KOHJIEHCaTopa. [[puMeHeHne KOHIeHCaTOPOB.
53.9. |KonTtpospHas pabota mo TeMe «DIEKTPOCTATHKAY.
3aKOHBI OCTOSIHHOTO TOKA (7 1)
54/1. |Dnexrpuueckuit Tok. Cuia Toka. 3akoH OMa i yyacTKa Ienu.
55,2. |Dnexrpuueckue nenu. [locnenoBarenbHoe U MapasuieabHOE
COEIMHEHHMSI TPOBOTHUKOB.
56.3. |JlaGopaTtopHas padota Ne 8 «IlocnenoBarenpHOe U apaieabHOE
COEAMHEHHUSI IPOBOJHUKOB.
57./4. |PaboTa M MOIIHOCTH MOCTOSIHHOTO TOKA.
58.5. |DaexkrponBrkyiias cuia. 3akoH Oma JuIs OJTHOMU I1ETTH.
59.,6. |JlabopaTopnas pabora Ne 9 «M3mepenune D/C u BHYyTpeHHETO
COIPOTHUBJICHHSI HCTOYHUKA TOKA.
60,7. |KonTponbHas pabota o TeMe «3aKOHbBI MOCTOSIHHOTO TOKay.
JJIeKTPUYECKUI TOK B Pa3IM4YHbIX cpeaax (6 4)
61,1. |DnexTpudeckas MPOBOJUMOCTb Pa3IMYHBIX BEIIECTB. DJIEKTPOHHAS
MIPOBOAMMOCTH METAJIJIOB. 3aBUCUMOCTh COIPOTHBIIEHHS IPOBOAHHUKA
oT TemnepaTypbl. CBEpXIpPOBOIUMOCTbD.
622. |DnexTpuueckuii TOK B nmoxynpoBoaHukax. CoOCTBeHHas U MpUMecHas
poBOAUMOCTH. [ToTynTpOBOIHUKOBBIN AUO/I.
63,/3. |DnekTpuueckuil TOK B BaKyyMe. DJIeKTPOHHO-Ty4YeBasi TpyoOka.
64/4. |DnexTpuuecKuil TOK B KUAKOCTAX. 3aKOH DJIEKTPOJIH3a.
65./5. |DnexTpuueckuil TOK B rasax.
66.6. |KoHTponbHas paboTa 1o Teme « IMEKTPUISCKUH TOK B Pa3IHUHBIX
cpenax».
PE3EPB (2 gaca)
67/1. |Pesepn
68.2. |Peseps
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