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PABOYASA NIPOI'PAMMA 110 ®PU3UKE
C HCI0JIb30BaHMeM 000pyAoBaHus HeHTpa «Touka pocTay 10-11 kaaccwt

Pabouass mporpamma ydeOHOTro mpeamera «@Du3HMKa» € UCIOJIB30BaHHEM 00OpynoBaHHs LeHTpa «Touka
pocTa» cocTaBieHa Ha ocHOBaHMK OCHOBHOM 00pa30BaTEeIbHON IIPOTPAMMBI CPEAHEro 001Iero 00pa3oBaHus
MKOYVY «COIII c. 3apeunoro».

1.TIlnanupyemMble pe3yabTaTbl 0CBOEHHS Y4eOHOTro npeaMera «Du3nKa.

[Iporpamma  obOecrieumBaeT  JOCTHIKEHUE  CIEAYIOLIIUX  PE3YAbTaTOB  OCBOEHUS
00pa3oBaTEIHLHON MPOTPaMMBI CPETHETO 00IIEro 0Opa30BaHUA:

1.1. IMYHOCTHBIE:

* YMEHUE YIPABIATH CBOECH MO3HABATEIBHOM JIEATEIBHOCTBIO;

* TOTOBHOCTh M CIIOCOOHOCTh K OOpa3oBaHHIO, B TOM YHCJIE CaMOOOpa3oBaHUIO, Ha
MPOTSDKEHUU BCEW JKM3HU, CO3HATEIFHOE OTHOIICHHE K HEMPEPHIBHOMY OOpa30BaHUIO Kak
YCIIOBHIO YCIICITHOM MO (HecCHOHATBLHOM 1 00IIeCTBEHHOM 1eATeTbHOCTH;

* YMEHHE COTPYIHWUYATH CO B3POCIBIM, CBEPCTHHKAMH, ICTHMH MIIAJIIETO BO3pacra B
00pazoBaTeNbHOM, yUeOHO-HCCIIeI0BATENBCKON, IPOEKTHOM U APYrUX BUJIAX JESITEIbHOCTH;

* chOpMHPOBAHHOCTP MHPOBO33PEHHsSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKH; OCO3HAHWE 3HAYUMOCTH HAyKW, BIAJIEHHs JOCTOBEPHON HH(pOpMaImend o
MEPEeIOBBIX  JOCTIKEHUSX W OTKPBITUAX  MHPOBOM W OTCUSCTBEHHOW  HAYKW;
3aMHTEPECOBAHHOCTh B HAYYHBIX 3HAHMSIX 00 yCTpoilcTBe Mupa U 0oOuIecTBa; TOTOBHOCTh K
Hay4YHO-TEXHHUYECKOMY TBOPYECTBY;

* YYBCTBO TOPJIOCTH 32 POCCUICKYIO (U3NYECKYIO HAyKY, TYMaHU3M,

* TIOJIOXKUTENIbHOE OTHOLIEHHUE K TPYAY, LIeNeYCTPEMIEHHOCTH;

* DKOJIOTMYECKasi Ky/IbTypa, O€pekKHO€ OTHOILIEHHE K PpOJHON 3emile, MPUPOIHBIM
6orarctBam Poccum u Mupa, MIOHHMMaHHUe OTBETCTBEHHOCTH 3a COCTOSIHHE MPHUPOJIHBIX PECYPCOB
U pa3yMHOE IIPUPOIOTIOIH30BaHHE.

1.2. meTanpeaMeTHbIC:

1) oceoenue pezyisamusHnbix yHUBEPCAILHBIX YUEOHBIX OCIICHI UL

* CAMOCTOSITEJILHO OINpPEAENATh LIETH, CTaBUTh U (HOPMYIUPOBATh COOCTBEHHBIE 3a7a4l B
00pa3zoBaTeNbHOM AEATEILHOCTH U )KU3HEHHBIX CUTYalHsIX;

* OIICHUBATh PECypChl, B TOM YHCJIE BpPEMS U JPyrue HemaTepualbHbIE PECypCHI,
HE0OXO0AUMBIE 7Sl IOCTHXKEHHUS NIOCTAaBIIEHHON paHee LeH;

* COTMOCTABJIATh MUMEIOIIUECS BO3MOXXHOCTH M HEOOXOJIWMBIC NSl TOCTHIKEHHUS IeNU
pecypchl;

* ONPEAETATh HECKOJBKO IMyTel JOCTHKEHUS MMOCTABICHHOM 1IeTH;

* 33/1aBaTh MapaMeTpbl U KPUTEPUH, 0 KOTOPHIM MOKHO OIPEAETUTH, YTO IIeb
JOCTUTHYTA;

* COTMOCTABJIATH MOJTYIEHHBIN pe3yNnbTaT ACITeIbHOCTH C TIOCTABIEHHOU 3apaHee LEeNblo;

* OCO3HABATh TMOCJEICTBUSA JOCTIDKEHUS TOCTaBJICHHOM IeNu B JIEATEIBHOCTH,
COOCTBEHHOM JKU3HU U KU3HU OKPYKAIOUIUX JIOJCH;

2) oceéoeHue nO3HABAM ENbHBIX YHUBEPCATIbHBIX YHEOHBIX Oelicm uil:

* KPUTUYECKH OIICHUBATh U MHTEPIIPETUPOBATH NHPOPMAIIUIO C PA3HBIX MO3UIIUH;

* pacmo3HaBaTh U PUKCHUPOBATH MPOTHBOPEUHS B MH(POPMAITMOHHBIX HCTOUYHUKAX;

* HCIIOJIb30BaTh Pa3IMYHbIE MOJIEIbHO-CXEMAaTHUECKUe CPEACTBA NSl MPEICTaBICHHUS
BBISIBIICHHBIX B MH(POPMAITMOHHBIX HCTOYHUKAX MTPOTHBOPEUHIA;



* OCYILICCTBIIATh Pa3BEPHYTHI MHPOPMALMOHHBIH OUCK U CTABUTh HA €r0 OCHOBE HOBBIC (Y4COHBIC
Y TI03HABATEIIbHBIC) 3a/1a4H;

* ICKaTh M HAaXOAUTh 0000MEHHBIE CIIOCOOBI pEelICHUS 3a/1a4;

* IPUBOJIUTh KPUTHUYECKUE apPTyMEHTHI KaK B OTHOIIEHHHM COOCTBEHHOTO CY)KJCHHUS, TaK U B

OTHOUIEHHUHU JIEUCTBUM U CYKJACHUN IPYrOro 4ejJoBEKa,

* AaHAJIM3UPOBATH U MPEOOPA30BBIBATH MTPOOIEMHO-TTPOTUBOPEUNBHIC CUTYAIINH;

* BBIXOJUTH 32 PaMKH Y4e€OHOTO TPEIMETa U OCYIIECTBIISITH IEJICHAIPABICHHBIM MMOUCK
BO3MOXHOCTH IIMPOKOTO MEPEHOCA CPEICTB U CIIOCOOOB ACHCTBUS;

* 3aHMMATh Pa3HbIC MO3UIIUU B T0O3HABATEIHHOU JIEATEIILHOCTH,

3) oceéoenue KOMMYHUKAMUBHBIX YHUBEPCATbHBIX YUEOHBIX OelCm GUT

* OCYIIECTBIIATh JCJIOBYI0 KOMMYHHUKAI[MIO KaK CO CBEPCTHHKAMH, CO B3pOCIBIMH (Kak BHYTPH
00pazoBaTeNbHOM OpraHu3alliy, TaK U 3a e€ npeaeIamu);

* TIPU OCYIIECTBIIEHUU TPYNNOBON pabOThl OBITh KaK PYKOBOIUTEIEM, YWICHOM MPOEKTHON KOMAaH/IbI
B Pa3HBIX POJISIX (TEHEpATOPOM HeH, KPUTHKOM, UCIIOJHUTENIEM, TIPE3EHTYIONUM U T. J1.);

* pa3BEPHYTO, JIOTUYHO W TOYHO HM3JaraTh CBOIO TOYKY 3PEHUS C HMCIOJIb30BAaHUEM
aIeKBaTHBIX (YCTHBIX M MHChbMEHHBIX) S3BIKOBBIX CPE/ICTB;

* pacro3HaBaTh KOH(QIMKTOTCHHBIE CUTYAIllMd U MPEAOTBPAIIATh KOH THI 0 WX aKTUBHOU (ha3wl;

* COrJIacOBBIBaTh IMMO3WLMU YJIEHOB KOMaHAbl B IIpolecce paboThl Haj OOUIUM
MIPOIYKTOM/PEIICHUEM;

* IPEJICTABIIATH MYOJIMYHO PE3YAbTAaThl MHAWBUAYATHHOW U TPYNTIOBOM JACATEIHHOCTH KaK TEPEe.T
3HAKOMOM, TaK U Mepe HE3HAKOMOM ayIuTOpUEH;

* O0MpaTh MApTHEPOB s JAEJOBOM KOMMYHHUKAIlMM, HCXOAd U3 COOOpaKeHWi
pPe3yIbTATUBHOCTU B3aUMOICUCTBUS, @ HE JINYHBIX CUMITATHI;

* BOCIPUHUMATh KPUTUYECKUE 3aMeYaHts KaK pecypc COOCTBEHHOTO Pa3BUTHS;

* TOYHO M EMKO (OPMYIHpPOBATH KaK KPUTHUYECKUE, TaK U OJO0OpUTENbHbIE 3aMEYaHMs B aJpec
IpYrUX JI0Ied B paMKax JeJ0BOM M 0Opa3oBaTeNbHON KOMMYHHUKAIMU, u30eras Mmpu 3TOM JTUYHOCTHBIX
OLICHOYHBIX CY)KJICHUM.

1.3. mpeaMeTHBIE:

B pe3yJibTaTe M3y4eHHs Kypca (pU3MKHM HA YpOBHe CpelHero o0iero odpa3soBaHus
BBIIYCKHUK Ha 0230BOM YPOBHE HAYYHUTCSH:

*» OOBSCHATH Ha MPUMeEpax pojb U MecTo Gpu3uku B GOPMUPOBAHUU COBPEMEHHON HAyYHOU KapTHUHBI

MHpa, B Pa3BUTUM COBPEMEHHOW TEXHUKM U TEXHOJIOTHMH, B MPAKTUYECKON MEITEIBbHOCTU
JIIOACH;

* IGMOHCTPUPOBATh HAa MpHUMEpax B3aUMOCB3b MEXAYy GU3UKONM U JpYruMu
€CTECTBEHHBIMH HayKaMU;

* YCTAHABJIMBAaTh B3aWMOCBS3b €CTECTBEHHO-HAYYHBIX SIBJCHUU U MPUMEHSTh OCHOBHBIE
(buznueckrue MOAETH A7 UX ONMUCAHUS U 00BSICHEHUS;

* HUCMoJb30BaTh HHPOpMaIMIO  (QUIUYECKOTO  COJEpKAHUS  NPU  PEIICHUH  Y4eOHBIX,
MPAKTUYECKUX, TMPOEKTHBIX M  HUCCIENOBATENbCKUX  3aqad, UHTErpupyd uHpopmamuio w3
PAa3IMYHBIX UICTOYHUKOB U KPUTHUUECKHU €€ OLIEHHU-

Bag;

* paznuyaTh ¥ yMETh HCIOJb30BaTh B y4eOHO-HCCIENOBATENBCKONW JIEATEIHHOCTH METO/IbI
HAydHOTO  TMO3HaHus  (HabmroAeHue, OTICaHue, MU3MEpEHUE. OKCIIEPUMEHT,  BBIABIKECHHE
TUIOTE3bl, MOJCIMpPOBAaHME HW T. J.) W (OpMbI HaydHOro Tmo3HaHUs ((akThl, 3aKOHBI, TCOPHH),
JEMOHCTPUPYS HA PUMEPAX UX POJIb U MECTO B HAYYHOM IMO3HAHUM;

* BBIMIOJHATh TPSIMBIE M KOCBEHHBIE W3MEpPeHUs (PU3NYECKHX BEIUYMH, BHIOHpas
M3MEpUTENbHBIE MPUOOPHI ¢ YIETOM HEOOXOJAMMOIM TOYHOCTH W3MEPEHHH, MIIAHUPOBATH XOJI



U3MEpPEHHI, T0JIydaTh 3HAYCHUE M3MEPSICMON BEIMYMHBI M OICHMBATH OTHOCHTEIILHYO
MOT'PEIIHOCTH 10 33J[aHHBIM opMyram;

* IPOBOJUTH  HCCIICJIOBAHMS 3aBUCHUMOCTEH MEXAY (HU3MYSCKMMH  BEIMYHMHAMH:
BBIIIOJIHATh ~ W3MEPEHMs, Ha  OCHOBE  HCCICIOBAHUS  ONPEACNATh  3HAYCHUS  I1aPAMETPOB,
XapaKkTepU3YIOUIMX JaHHY 3aBUCHMOCTh MEXKAy BEIMYMHAMH, W JeJaTh BBIBOJ C  Y4ETOM
IIOI'PEIIHOCTEN U3MEPEHNUN;

* UCTIOJIb30BaTh JUIS OINHUCAHUS XapakTepa IMPOTCKaHUS (HU3MUSCKUX IIPOIIECCOB
(bu3rUecKre BEIMYMHBI U B3aUMOCBSI3b MEXKly HUMH;

* CTIOJIB30BaTh JUISl OINHUCAHUS XapakTepa IMPOTCKaHUS (HU3MYSCKHX IPOIIECCOB
(bu3rUecKre 3aKOHBI ¢ YIETOM IPAaHHIl X PUMEHUMOCTH;

* pemaTh Ka4eCTBCHHBIC 3a/aui (B TOM YHCIIe M MEXIPEIMETHOTO XapaKTepa): MCIOJIb3ys MOJIEIH,
¢du3MuecKre BEIMYMHBI W 3aKOHBI, BBICTPAUBATh JIOTMYECKUE IICTIOYKH OOBSCHEHHUS (IOKa3aTeIbCTBA)
NPETIOKCHHBIX B 33/1a4aX MPOIIECCOB (SBICHUN);

* pemath pacuETHBIC 33Ja4M C SIBHO 3a[JaHHOW (DH3MUYECKOI MOJIENBIO; Ha OCHOBE aHAIN3a YCIOBUS
33724 BBIIENATh (U3MYECKYIO MOJIENb, HAXOJUTh (M3MUYCCKUE BEIUYMHBI M 3aKOHBI, HEOOXOUMbBIC U
JOCTaTOYHbIC JUIs € pelleH s, TPOBOJANUTh PAacUEThl M OIICHUBATH MOJYICHHBIN PE3yNbTAT;

* YYUTBHIBATH TPAHHUIBI MPUMEHUMOCTH HM3YYEHHBIX (PH3MUYCCKUX MOJENCH MpU pelleHUN
(bHU3MYECKUX U MEKITPEAMETHBIX 3a/1a4;

* HUCMOJIb30BaTh HWH(POPMAIMIO W TPUMEHATh 3HAHHS O TMPHHIUIAX pabOThl U  OCHOBHBIX
XapaKTePUCTUKAX M3YYCHHBIX MAIlMH, MPUOOPOB M JPYrHX TEXHUYECKUX YCTPOWCTB YIS PEHICHUS
MPAKTUYECKHUX, YIeOHOUCCIIEIOBATEILCKUX U MIPOCKTHBIX 3a/1a4;

* WCIOJIb30BaTh 3HaHUS O (PU3MYECKHX OOBEKTaX M MPOIEccax B TIOBCEJHEBHOW JKU3HU IS
oOecrieueHHs: OE30MACHOCTH TpH OOpalleHHH C TNpudopaMd U TEXHUYECKUMH YCTPOWCTBAMH, IS
COXpaHEHHS 3JIOPOBBS M COOIIOJCHUS HOPM SKOJIOTHYECKOTO TOBENEHHS B OKPYKAIOUICH cpene, s
MPUHATHUS PEIICHUI B TOBCEHEBHO M KU3HHU.

6bINYCKHUK HA 0A3060M YPOGHE NOSLYHUUN 803MOHCHOCHb HAYYUM bCA:

* HOHUMAMb U OOBACHAMb YETOCHMHOCMb QUUYECKOU Meopuu, ONnpeoeisimb panuybl eé
NPUMEHUMOCIU U MeCO 8 POy Opyeux pusuyeckux meopuii;

* g1a0emvb Npuémamu  NOCMPOEHUs Meopemudeckux OoKA3amenbCms, d MaKice
NPOCHO3UPOBAHUST  OCOOEHHOCMEN NPOMEKAHUs  (QU3UYECKUX S6IeHUll U NpoYecco8 HA OCHO8e
NOLYYEHHBIX MeOPemUecKUx 66160008 U OOKA3AMENbCME,

* Xapakmepuzoeamov — CUCMEMHYIO  C853b  MeANCOY  OCHOBONONALAIOUUMU  HAYYHBIMU
ROHAMUAMU: NPOCMPAHCMB0, 8pemsi, mamepust (6ewecmeso, noie), Os8udNCeHue, Culd, IHepIusl;

* 8bIOBUCAMDb  2UNOME3bl  HA  OCHOBE  3HAHUSL  OCHOBONOAA2AIOWUX — (DUUUECKUX
3aKOHOMEPHOCME U 3aKOHOS,

* CAMOCMOSIMENLHO NIAHUPOBAMb U NPOBOOUMb (PUULECKUE IKCNEPUMEHMbL;

* Xapakmepuzoeamo  2100aibHble  NPOOIEMbl,  CmMoAwue  neped  4ei08edecmeom
(onepeemuueckue, coipbesbie, sKoN02UNECKUE) U POILL PUSUKU 8 PeuLeHUL DMUX NPOOIeM;

« pewamv NPAKMUKO-OPUEHMUPOBAHHbIE, KAYeCMEeHHble U pacuémmuvie @uauueckue 3a0ayu
c @vlbopom ¢husuyeckou MoOenu, UCHONL3YS HECKOIbKO  (Qu3UUecKux 3aKoHO8 unu Gopmyn,
CA3BIBAIOWUX U3BECHHbIE (PU3UUECKUE GEeNUYUHDbL, 68 KOHMEKCME MelCNPeOMemHblX Ces3ell,

* 00BACHAMb NPUHYUNBL PAOOMbL U XAPAKMEPUCMUKU U3YYEHHbIX MAWUH, YCIMPOUCMS;

* 00BACHAMb YCIOB8US NPUMEHEHUs @QU3UYecKux Mmooenetl npu peuwleHuu @Qu3uueckux 3aoad,
HAXo0ums a0eK8amHyio NpeonoN’CeHHOU 3a0aue Qu3UuecKyro MoOelb, paspeuiams npooiemy Kax Ha
OCHOBE UMEIOWUXCSL SHAHUT, MAK U NPU NOMOWU MEeMOO08 OYEHKU.

2. Conep:xanue Kypca «®@usuka» bazoguviii

ypoeens



DuU3MKA M eCTECTBEHHO-HAYYHBbIH MeTO/] MO3HAHNSI IPUPO/IbI

dwusuka — pyHIaMeHTaNbHas HayKa o rpupojie. Haydnslii MeTo1 O3HAHUSL.

Metoasl uccnenoBaHus (U3UYECKUX SABICHUNA. MojenupoBaHue (QHU3UYECKUX SBICHUH H
npoueccoB. Hayunble ¢(akTel ¥ runore3pl. PHU3MYECKUE 3aKOHBI W TPAHHULBI HMX MPUMEHHUMOCTH.
®usnyeckue TEOPUM U IPUHOUI  COOTBETCTBUA.  Pusmueckue  BenmuuuHbl.  [lorpemnocTn
U3MepeHui Qu3ndeckux BenudyuH. Poib m mecto ¢u3nku B (HOPMUPOBAHMHM COBPEMEHHOW HAaydHOU
KapTHUHBI MUPA, B IPAKTUYECKOMN AEIATEIBHOCTH JT0AeH. Qusuka u Kyibmypa.

Mexanuka

['panuubl  TPUMEHMMOCTH  KJIACCMYECKOM  MexaHuku. IIpocTtpaHcTBO W Bpems.
OTHOCHUTENBHOCTh MeXaHHueckoro JABmwkeHus. Cuctembl otcuéra. CkanspHble UM BEKTOPHbBIE
¢uznueckue BenuuuHbl. Tpaekrtopus. Ilyrs. Ilepememenne. CkopocTs. Yckopenue.
PaBHOMEpHOE H  pPABHOYCKOPEHHOE TMPAMOJIMHEMHOE JBWKEHHE. PaBHOMEpHOE ABWIKEHHE TIO
OKPYXHOCTH.

Bszaumopeiicteue ten. fBnenue wunepumu. Cuina. Macca. WHepuuanbHble CHCTEMbI OTCYETA.
3akonbl guHamMukd Hprlorona. Cuna TsbkecTd, Bec, HeBecoMOCTb. CHIBI yOPYrOCTH, CHIJIBI TPEHHMSI.
3aKoHBI: BCEMUPHOrO TAroTeHus, ['yka, TpeHus. Hcnonvzoeanue 3aKOHO8 MexaHuku  Ois
00bACHeHUs. 08UNCEHUsl HeOeCcHblx men U Ol pa38umus KOCMUYECKUX UCCTe008AHUI.

NMnynbc MatepuanbHOM TOYKH M cucTeMbl. IMIynbC CHITbL. 3aKOH COXPAHEHUS
uMmiynbca. Mexanudeckas pabora. MomnocTs. MexaHuueckas 3HeprusiMmaTepuaibHOR TOYKU U CHUCTEMBI.
3aKoH COXpaHEHMsI MeXaHUYeCcKO! sHeprun. PaboTa cuibl TSKECTH U CHIIBI YIIPYTOCTH.

PaBHOBecHe maTepuaabHON TOYKH U TBEPIOTO Teina. MOMEHT CWIIbL. Y CJIOBUSI pAaBHOBECHSL.
PaBHOBecue )uaKkocTH ¥ raza. JlaBiaenue. /[sudicenue Hcuokocmu.

MouuekyasipHas pusuka U TEPMOAUHAMUKA

MonekyasipHO-KHHeTHYeCKasi Teopusi (MKT) CTpPOCHHUS BeIIeCTBa M €€ HSKCIEepPUMEHTATbHBIC
J0Ka3aTeNbCTBA.  TemaoBoe  paBHOBecwe. AOCONIOTHas  TeMmIeparypa Kak Mepa  cpeaHel
KMHETUYECKOM DSHEPruu TEIUIOBOTO JBM)KEHHMS YacTUIl BellecTBa. Mozenb MACATBHOIO rasa.
JlaBiieHue raza. YpaBHEHUE COCTOSIHUS MICAIBHOTO Tra3a. YpaBHeHue MenaeneeBa-Knamneiipona. ["a3oBbie
3aKOHBIL.

ArperaTHple  COCTOSIHMSA ~ BenlecTBa.  B3ammHble  mpeBpalleHuss  KUIAKOCTH U rasa.
Brasxcnocmv  6030yxa. Mopnens  crpoeHuss xkuakocrteid. [[oBEpXHOCTHOE  HaTsHKCHHE.
Kpucrannunueckue u amopdusie Tena.

Buyrpennsis sHeprus. Pabota u Teronepenaya Kak cnocoObl M3MEHEHHUS BHYTPEHHEH SHEpPrHM.
VYpaBHenue TerioBoro ©OamaHca. IlepBbiii  3akoH TepMmoauHamMuKU. HeoOpaTUMOCTh TEIIOBBIX
npoueccoB. [Ipunuuns! geiictBus u KIIJ[ TennoBeix MamuH.

OCHOBBI JIEKTPOJUHAMHUKH

DNeKTpUYEeCKUe 3apsiibl. 3aKOH COXPAaHEHMS JIEKTPUUYECKOro 3apsaaa. 3akoH KynoHa.

Onexkrpuueckoe noje. Hanpssk€HHOCTh M MOTEHLMAN IEKTPOCTATUYECKOro noJs. JInauu
HanpspKEHHOCTH M OKBUIOTEHLUAIbHBIE TOBEPXHOCTH. [IpMHIMI Cynepno3uuuu MoJeH.
1IposooHuKuy u OusINeKMPUKUB dIeKmpuyeckom noje. INeKTpoéMkocTh. KoHaeHcarop.

IlocTostHubIl  anexTpuueckud  Tok. Cuna Toka, Comporusnenue. IlocienoBarensHoe U
NapajuIeIbHOE COECIMHEHUE NPOBOAHMKOB. 3akoH Jhkoymsa-JIeHma. ONeKTpoIBMXKylas cuiaa. 3aKOH
Oma s HIOJIHOM LEMH. DIIEKTPUYECKU I TOK B MIPOBOIHUKAX, ANEKTPOIUTAX,
MOJIYIPOBOIHUKAX, ra3ax U Bakyyme. Ceepxnposooumocmo.

MarnutHoe mnozne. BekTop HWHAYKIMM MarHuTHOro moJjs. JleficTBUe MarHUTHOrO TOJsl Ha
IIPOBOJHUK C TOKOM M JBWXKYyIIYylocs 3apsbkeHHyro dvactuny. Cuia Amnepa u cuna Jlopenuna.
MarHuTHbIE CBOKCTBA BEILIECTBA.



SIBneHMe ANEKTPOMAarHUTHOM MHAYKUMM. MarHutHslii  notok. IlpaBmino JleHuma.  3akoH
ANEKTPOMArHUTHOW HMHAYKIUHU, SIBIeHuWe camMOMHIYKIUU. WHIYKTUBHOCTb. JIEKTPOMATHUTHOE IIOJIE.
Duepeus 21eKMpoMasHUMHO20 NOJiA.

Kosie0anus u BOJIHBI

Mexannueckue kosiebanus. [apmonumueckue kosebanus. CBOOOIHBIE, 3aTyXarollue,
BBIHYKJIEHHBIE KoJieOanus. [IpeBpaiienns sneprun npu kojaedbanusx. Pezounanc.

OnexTpomarHuTHbIe KoJsieOanus. KonebarenbHblil KOHTYp. llepeMeHHBIN 31eKTpUYECKuil TOK.
Pezonanc 66 snekmpuueckou yenu. Kopomkoe 3amvikanue.

Mexanundeckue BoJHBL. [IponosibHbIe U monepeyHbie BOIHBI, CKOPOCTh U IJWHA BOJIHBI.
Unmepghepenyus u ougppaxyus. Iuepaus 6011bl. 38yK06blE BOIHbL.

DONeKTpOMarHuTHeIe  BOJIHBL.  CBOWCTBA  AJIEKTPOMArHUTHBIX  BOJIH.  JlMama3oHsI
ANIEKTPOMATHUTHBIX U3TYYCHUH U WX MPAKTUIECKOE MPUMEHECHHE.

Onruka

I'eomerpuueckas ontuka. CKOpOCTh cBeTa. 3aKOHBI OTpa)X€HUs W TperomieHus ceera. opmyna
TOHKOM JIMH3BI. BOJTHOBBIE CBOIICTBA cBeTa: qucnepcusi, MHTephEepeHITus, Tudpakius, MOJIIpU3aIIUsL.

OcHoOBBI crienUAIbHOI TEOPUH OTHOCHTEIbHOCTH

[ToctynaTel TeOpurM OTHOCHTEIBHOCTH W CIEICTBUS W3 HUX. VHBapHMAaHTHOCTH MOJYNISI CKOPOCTH
CBeTa B BakyyMme. DHeprus mokos. CBsS3b MacChl M JHEPTUU CBOOOTHOM YaCTHUIIHI.

KBanrtoBas pusuka. @®u3suka aToMa ¥ aTOMHOIO s1Apa

I'mnoteza M. Ilnmanka. ®otoanektpuueckuit  d>Pdekr. ombiTel  CroneroBa,  3aKOHBI
dbororddekra. VYpaBuenue OitHmTeitHAa. DoTOoH. KOpmycKyaspHO-BOTHOBOW  TyasiH3M.
Coomnowenue neonpeoenénnocmeti I etizenoepea.

[TnanerapHas monens aroma. OOBSCHEHHE JIMHEHYATOTO CIEKTpa BOJOpPOJAa HAa OCHOBE
KBaHTOBBIX NOCTynaToB bopa.

CoctaB M CTpOE€HHME ATOMHBIX SAEp. OHEPrus CBS3W ATOMHBIX sAep. BuIbpl paguoakTHBHBIX
MpEBpAIllEHUd aTOMHBIX sIA€p. 3aKOH paJuOaKTUBHOrO pacmnana. SnepHeie peakuuu. lllennas peakuus
nenenus sanep. [lpumenenue ss0epHou SHepauu.

DOneMeHTapHble yacTulbl. DyH/1aMEHTAIIbHbIE B3aUMOJCHCTBUSI.

Crpoenue BcenenHoit

ConHeuyHass cucreMa: IUIAHETBI M Maible Tena, cucrema 3emis-JIlyna. CrtpoeHue u
sBostorus Conuua u 38E31. Kimaccuduxanms 38€31. 3BE3b1 M1 HICTOUHUKH UX SHEPTHUU.

lNamaktuka. CoBpeMeHHbIE IPEACTABIICHUS O CTPOEHUU U 3BOJIIOIMHU BeeneHHo.

3. TemaTn4yeckoe MJIAHNPOBAHUE
€ YKa3aHHeM KO0JINYeCcTBa YacoB, OTBOJMMbIX HA OCBOeHHE KaK10i Tembl 10
KJ1acC

Koa-Bo

Ne| HazBanme
Conepxanue 4acoB

TEMBbI




dusuka u
€CTECTBEHHO-
Hay4HBIN METO
[I03HAHUS IPUPOBL.

®dusznka — QpyHaamMeHTanbHas HayKa O TIPUPO/IE.
Hayuneiii Meron mo3Hanusi. MeTonpl UCCIEAOBaHUSA
¢usuueckux sBiIeHUH. MonenupoBanue (QpU3MYECKUX
SBICHUNM U T1poreccoB. Du3nyeckue BEIUYMHBI.
[lorpemnoctn usmMepeHuid (U3NYECKUX BEIMYUH.
®duznyeckue 3aKOHbI U TPAHULIbl UX TPUMEHUMOCTH.

duznyeckue TEOPUH U MPUHILIUII COOTBETCTBUSL.

Ponp um Mecto Qusuku B ¢popMuUpOBaHUU
COBPEMEHHOM  HAy4yHOM  KApTUHBI  MuUpa, B
IIPAKTUYECKON IEATEIILHOCTH JIFOICH.

1yq

Mexanuka

304

Kunemamuxa

Mexanuueckoe arkeHune. CHUCTEMBI OTCUETA.
CkansipHble M BEKTOPHbIE (DU3UUECKHUE BEIUYUHBI.
MarepuanbHas Touka. [locTynaTenbHOE IBUKEHHUE.
TpaekTopusi, myTh, TEpEeMEIICHUE, KOOPIUHATA,
MOMEHT BpPEMEHH, MPOMEXKYTOK BpEMEHH. 3aKOH
OTHOCHUTEJIBHOCTH JIBIDKEHUS. PaBHOMEpHOE
MPSIMOJIMHEWHO € JBUKEHUE. CkopocTtb
PaBHOMEPHOTO MPSMOJTMHEHHOTO JBYKCHHSI.

VYpaBHeHHEe paBHOMEPHOTO ABMKEHUA. ['paduku
PaBHOMEPHOTO JIBUKEHHS],

HepaBuomepnoe nermxenue. CpeHsasi CKOPOCTb.

MrHoBeHHas CKOPOCTb. VYckopenue.
PaBHOYCKOpEHHOE JIBIDKEHUE. YpaBHenue
PaBHOYCKOPEHHOTO JBHKCHMUSL. I'paduku
PaBHOYCKOPEHHOTO JBUKECHUS.

JIBr>xeHHe 10 OKPYKHOCTH C IOCTOSIHHOU IO
MO IYJIFO CKOPOCTBIO.

LleHTpOCTpEMUTENIBHOE
YCKOPEHHUE. Jlabopamopnas
paboma

1.M3yuenue ABUKEHUS Tela M0 OKPY)KHOCTHU

7 q

3axonwi
OUHAMUKU
Hvromona

SIBiieHUE WHEPIUH. Macca "
HMuepumnaneabie cucteMbl oTcuéTta. B3aumonaeicteue
ten. Cnoxxenue cuil. llepBblil, BTOpol U TpeTuii
3akoHsl HeroToHA.

CHJIA.

44q

Cunvl 8
MexaHuke

3aKoH BCEMUPHOTO
I'paBuranmonnas nocrosHHas. Cuna Tspxectu. Bec n
HeBecoMOCTb. Cuinbl ynpyroctd. 3akoH ['yka. Cuisl

TATOTCHUA.

TPEHUsl.
Jlabopamophvie pabomul:
2. N3mepenue :KECTKOCTHU MPYKUHBL.
3. Wsmepenne kos¢p¢uimenta TpeHus
CKOJIbYKEHHUS.

64

3akon
coxpaueHus
uMnyibcea

Wmnynsc Tema. Wmnynsc  cuiibl.  3akoH

COXpPAaHCHUS UMITYIIbCA. PeaktuBHOE ABMKEHUE.

34




3axon

Pabora cumapl. Momuocte. Kunernueckas 4 u

coXpaHeHus SHEPTHUs.
Mexanuyeckoul Pabora cunel TsokectH, lloTeHimanbHas
SHepeuu SHEpPrus Teja B rpaBUTAMOHHOM ToJie. PaboTa cuibl
ynpyroctu.  [loTeHnuanpHass  dHEPrus  yrnpyro
neOpPMHPOBAHHOTO  Tela. 3aKOH  COXpaHEHUs
MEXaHUYECKOHN IHEPIHUH.
Jlabopamopnas paboma:
4. Nzyuenue 3aKOHa COXpaHEHUS
MEXaHUYECKOHN IHEPIHUH.
Cmamuxa PaBHOBecHe MarepUaibHON TOYKH U TBEPIOTO 3 4
Tena. Buael paBHOBecHs. YCIOBUS pPaBHOBECHS.
MOMEHT CHJIBI.
Jlabopamopnas paboma:
5. M3ydenue paBHOBecus Teja MOJ JIEHCTBHEM
HECKOJIBKUX CHIT
Ocnosvl Hasnenue. 3akon Ilackams. PaBHoBecue 3 4
2UOPOMEXAHUKU KUJKOCTHU U Ta3a. 3akoH Apxumena. [InaBanue Ted.

MouJiekyasipHasi GU3MKA ¥ TEPMOAUHAMHMKA 18 u
OcHogvl Mounekynspro-kuaetndeckas teopus (MKT) 4 4
Monexy- CTPOEHHUSI BELIeCTBA M €€ SKCIEPUMEHTAIbHbBIE
JAPHOKUHemu JOKa3aTcJIbCTBA. BpoyHOBCKOC JOBMKCHUC.
yeckoll meopuu| Temreparypa u TemioBoe pasHoBecue. [llkambi
(MKT) Henscus u KenpBuna.

AOcosroTHasE TemIiepaTypa Kak Mepa CpeaHeu
KUHETUYECKOM HEPTUU TEIJIOBOTO JBUKEHHS YaCTHII

BEILIECTBA.

Cutel BSaHMOI[CfICTBHH MOJICKYJI B Pa3HbIX

arperaTHbIX COCTOSTHUSX BEIECTRA.

Mogens «uaealbHBIM Ta3». JlaBieHue rasa.
CBsi3b MEXIy JaBICHUEM U CpeIHEW KUHETUYECKOU
SHEprueil MOCTYNaTeNbHOTO TEIJIOBOTO JABMKEHUS
MOJIEKYI UEeaTbHOTO ra3a.

OcHOBHOE YpaBHEHHE MOJIEKYISIPHO-

KWHETHYECKOW TEOPHH HICATHHOTO Ta3a.
Jlabopamopnas paboma.
6. V3Mmepenue temmeparypbl >KUIKOCTHBIMH H
U (POBBIMU TEPMOMETPAMHU.




Ypaeuenue
cocmosiHus 2a3a

VYpaBHEHHE COCTOSIHUS ~MJACAIBHOTO  Trasa, 4 q
VpaBuenue MenneneesaKnaneiipona. M3onpoueccsl.
["a30BbIE 3aKOHBI.

Jlabopamopnas paboma:

7. DKcriepuMeHTagbHas MpoBepka 3akoHa ['eii-
Jlroccaka (M3MepeHne TepMOIMHAMUYECKUX
apaMeTpOB rasa).

Bzaumnvie B3anmMuble npeBpamieHus KMAKOCTH M rasa. 1y
npespavjenus Hacpiniennblie 1 HEHACHICHHBIE NTAPBbIL.
HCUOKO-

cmu u 2asa

Kuoxocmu Mopenb crpoenus xuakoctu. [loBepxHoctHoe |1 4

HaTsAXKCHUC.

Teépovie mena

Kpucrannuueckue u amopdHpie  Tena. |l 4
MexaHnueckue CBOMCTBa TBEPABIX Teil. Kuakue
KPHUCTaJUIbI

OcHosvl
MepMOOUHAMUKU

Buyrpennss sHeprus. TepmoauHamuueckas |/ 9
cucteMa 1 e€ paBHOBECHOE COCTOSTHUE.

Pabora w Temomepemadya Kak  CIIOCOOBI
W3MEHEHHsI BHYTpeHHeW osHepruu. KosmuecTBo
TEIIOTHI. TermmoEMKOCTb.

VYpaBHeHue TeniaoBoro Oananca. [1epBeiil 3aKkoH
TEPMOIMHAMUKH.

Anra0OaTHBIN mporiecc. HeoGpatumocTts
TEIJIOBBIX TporieccoB. [IpeoOpa3oBanus SHEPTUHU B
TeroBbIX MamrHax. KII/] TermmoBsix MamyH.

OCHOBBI JIEKTPOAUHAMUKH

Onekmpocma
muxa

DJIEKTpUYECKUN  3apsia. 3aKOH COXpPAHECHUS 6 U
3JIEKTPUYECKOTO 3apsiza. DJIEKTPUYECKOE
B3aumoeiicteue. 3akoH Kynona.

HanpsxkéHHOCTH u MOTEHIAT
3JEKTPOCTATUYECKOTO TOJIs, CBSA3b MEXIAY HUMHU.

JlvHuu HanpsHKEHHOCTU M SKBUIMOTEHIMATILHbBIC

IIOBCPXHOCTH. HpI/IHHI/IH CYIICPIIO3UIINN
QJICKTPHYCCKUX rojeu. Pa3HocTh INOTCHLOHUAJIOB.
QHGKTpI/I‘leCKaﬂ €MKOCTb. KOHI[CHC&TOP.

18 4




3axonsi [Tocrosinnbiil anexkTpudeckuit Tok. Cuna Toka.|7 u
nocmosinno2o moka | ConpoTHUBIICHHE. [ocnenoBatensHOE u
napayieIbHOE COCTUHEHHUS IIPOBO JHUKOB.

Pabora m momHocTh TOKa. 3akoH JIxoyins-
Jlenna.

Onexrpoasmwkymas cuna (3J1C)

3akoH OMa U1 NOJTHOM AJIEKTPUYECKON LIENH.

Jlabopamopnas paboma:.

8. [MocnenoBaTensHOE U MapauIeIbHOE
COEIMHEHHE TIPOBOJHUKOB.

9. Nsmepenue 3/]C ncrounmka Toxa.

Onexmpuueck DNEeKTpOHHAsT ~ TPOBOJUMOCTh  METAUIOB. 5 4
utl MoK 6 pasiuynblX | 3aBUCAMOCTh  CONPOTHBIICHUSI  MPOBOJHUKA  OT
cpedax TEMIIEPATYpPHI. DNEeKTPUUYECKUMA TOK B
nonynpoBoanukax. CoOCTBeHHass W MpPUMECHast
MPOBOAUMOCTH. p-n-Ilepexon.  DNEKTpUUECKHI TOK
B DJIEKTPOJIUTAX.

DJIEKTPUYECKHUM TOK B BaKyyMe€ U rasax.

\Y IosTOpenne lu
HUTOT'O 68 u
11 kaacc
Kou-Ba
Ha3Banue Tembl
Conep:xanue 4acoB
OCHOBBI JIEKTPOAMHAMUKH (MPOI0JIKEHHE) 9y
Maenumnoe MarnutHoe nose. Manykius MarHuTHOro mnojisa. Bekrop | 5 g

none MarHUTHOM WHAyKUMU. JlelicTBMe MarHUTHOrO TOJIA Ha

NPOBOJHUK C TOKOM W JBWXKYIIYIOCS 3apsOKCHHYIO YacTHILY.
Cuna Amnepa. Cuna Jlopenna.

[IpaBwuiio jeBO# pyKH.

MarHuTHble  CBOWCTBAa  BEIECTBA.
Jlabopamopnas paboma

1.M3mepenune cuiibl B3aUMOICHCTBHSI MAarHUTA U KaTYIIKU

C TOKOM.
Onexmpomazn SIBieHnEe DIIEKTPOMArHUTHOW HMHAYKUMM. MarHuTtHbil| 4 4
UMHAST UHOVKYUSL notok. [IpaBuno Jlenua. 3akoH 37€KTPOMarHUTHON MHIYKIUU.
OnekrpoMarHutHoe mosie. llpakTuyeckoe mnpuUMeEHEHUE
3aKOHA 3JEKTPOMArHUTHOM MHIYKIIHNH. SIBaenne
CaMOMHIYKIIUH.
NHAyKTUBHOCTb. DHEPIrUsi MAarHUTHOTO TMOJS TOKA.
Jlabopamopnas paboma:
2.WccnenoBanue sIBJICHHSI QJIEKTPOMArHUTHOM WHTYKITHH.

Kose0anua u BOJIHBI 164

Mexanuueckue Mexannueckne KoiieOanus. CBoOomHbIE KoJaeOaHHUs, | 3 9




Kxonebanus

MareMaTuueckuii M NPYKUHHBIA MasTHUKHU. [IpeBpamieHus

SHEPTUU MPHU KOJICOAHUSIX.
Amiuntyna, mnepHuofn,

BoinyxneHHbIe K0e0aHus1, pe30HaHC,
Jlabopamopnas paboma:

gactoTa, ¢aza KoJICOaHHIA.

3.0mpeneneHne yCKOPEHUs CBOOOJHOTO TMAACHHUS MpPH
MOMOIIY MasiTHUKA

Hccneoosanue:

1.ITpu 3aryxaHuu KoJieOaHUNM aMIIUTyAa OOpaTHO
IPONOPLHOHAIbHA BPEMEHH

Onexmpomae
ummvle Konreoauusl

KOJIEOaHU. KonebarenpHbIit
BHGKTpOMaFHI/ITHI)IC KOJ'IC6&HI/I$I.

DNIEeKTPOMAarHUTHBIC
KOHTYP. CBoOo1HBIE
[IepeMeHHBIH TOK.

64

Mexanuueckue
80JIHbI

Mexannueckue BOJIHBL [lomepednsle W MPOJOTIBHBIE
BOJIHBI. DHEPrus BOJHBL. 3BYKOBBIE BOJHBI.

OnekmpomazH

UmHble 60.JIHbl

DIIEKTPOMArHUTHOE MOJI€. DIEKTPOMATHUTHBIE BOJIHBI.
BuxpeBoe  anekTpuueckoe — MoJIe. Jnana3zoHbl
OJICKTPOMArHuTHBIX MMPAKTUYCCKOC

IIPUMEHEHHE.

M3Iy4eHUd W UX

OnrTuka

134

Csemosble
60/IHbL.
T'eomempuueckasn u
60IHOBASL ONMUKA

I'eomeTpuueckas OIITHKA. [Ipamonunelrinoe
pacnpoCTpaHEHHUE CBE€Ta B OJHOPOJHOM cpene. 3aKOHBI
OTpakeHHs U TpenomieHus cBera. [lomHoe oTpaxkeHue.
Onrtuueckue mpruOOPHI.

BonnoBeie  cBoiictBa  cBera.  CKOpPOCTh  CBeTa.
HNurepdepenus cBera. KorepeHTtHocTh BOJH. Jludpakums
ceera. [lomspuzanusa ceera. [Qucnepcust cBera. [Ipaktuueckoe
NPUMEHEHHE IEKTPOMArHUTHBIX U3Iy4EeHUH.

Jlabopamopmvie pabomuwi:

4. Omnpenenenue nokazareis MPeIoMIICHHS CPEJIbL.

5. Uzmepenue dboxycHOTO paccTosHus
cobuparonieit TuH3BL.

6. Omnpenenenue JJIMHBI CBETOBOU BOJIHBI.

Hccneoosanus:

2. HccnenoBanre 3aBUCUMOCTH Yrila MPEIoMIICHUS
OT YyIJIa MaJICHHUS.

3. UccnenoBanne 3aBUCHMOCTH PAcCTOSIHUS OT
JUH3BI 70 W300paK€HUsT OT pPACCTOSHHUS OT JHUH3BI [0
npenmerta. Ilposepka eunomes:

1.Yron mnpenomieHUs NOpsSMO MPOTIOPHUOHANIEH Yy
nanenusi. Koncmpyupoeganue MOJEIN TEIECKOIAa, MUKPOCKOTIA.

11y

Hznyuenue u
cheKkmpbl

Bunet  uznydenuit.  Hcrtounukm cBeta.  CHEKTpBI.

CriekTpanbHblii  aHAIN3. TennoBoe wu3nmydenue. Illkana
3JIEKTPOMAarHUTHBIX BOJIH.

Habmtonenue criekTpos

24




v OcHOBBI crienuaIbHON TEOPUH OTHOCHTEJIbHOCTH 34
OcHnogul [Hoctynatel CTO: MHBapuaHTHOCTb MOJYNSI CKOPOCTH
CneyuanbHol CBETa B BaKyyMe, IIPUHLIUII OTHOCUTEIBHOCTH DUHIITENHA.
meopuu CBs13b Macchl M SHEPruu CBOOOJHON YacTULbl. DHEpPrus
OMHOCUMENLHOCMU | [1OKOSL.
(cTO)
Vv KBanroBas ¢pusuka 174
Ceemosvie l'unore3a M.Ilnanka o kBanTax. ®oTo3ddexr. DotoH.| 54
K8aHmbl VYpasHenue A. DiiHmTeiHa a5 poTosddekra.
KopnyckynsapHo-BosmHOBOM nyanusm. [laBineHue cserta.
Oneitel I1.H.JIebeneBa u C. . BaBunoBa. CooTHOIIEHHE
HeonpenenénHocrei I'elizenOepra.
Amomnas Onbitel  Pesepdopna. [lmanerapHass monaens CTpoeHUs | 3 4
Qusuka atomMa. OOBsACHEHHE JMHEHYATOrO CIIEKTpa BOJOpOJaa Ha
OCHOBE KBaHTOBBIX MOCTYIaTOB bopa.
Jlabopamopuvie pabomui:
7. HabGntonenne  crnjomHoro W JUHEHYATOro
CIIEKTPOB.
8. HccnenoBanue criekTpa BOOpO1a
QDuszuka CoctaB u cTpoeHre aToMHOTO saapa. M3otonsl. SAnepHbie | 7 u
amomuozco | cunbl.  JlepekT  Macchl M SHEprus  CBSA3M  AJpa.
sa0pa PagnoaktTuBHOCTh. Buapl paguoakTUBHBIX  NPEBpAICHHUI
ATOMHBIX sIZIep.
3aK0oH paJMOaKTHUBHOTO pacmaza. Merosl HaOIOACHUS
U PErUCTpalMi 3JEMEHTApPHBIX YacTHIl. SIJepHbIe peaxKiud,
peakuuu neneHus U cuHTe3a. LlenHas peakuus neiaeHus saep.
TepMosiiepHbIA CUHTES.
[IpyuMmeHeHue  AepHOM  DHEPTUM.
Jlabopamopnas paboma:
9.0mpeneneHne HUMMIyIbCa M SHEPrUM YaCTULBI TPHU
JIBMDKCHUU B MarHUTHOM 110J1¢ (1o (oTorpadusim)
Onemenmaphsi DJleMeHTapHbIe YaCTHUIIBI, dyHaaMeHTalIbHbIE | 2 4
e yacmuyul B3aMMOICHCTBUS. Y CKOPUTEIN dIIEMEHTAPHBIX YaCTHII.
VI Crtpoenue BceesnenHoit 54




Conneynasn
cucmema.
Cmpoenue
2601I0YUS
Bcenennoii

CosiHeuHasi cucTema: IJIaHEThl U Mallble Tejla, CUCTeMa
3emus-JlyHa.

Crpoenue u 3Bosounst Cosnua u 38&31. Kitaccudukanus
3BE3/. 3BE3/bI U UCTOUHUKH MX SHEPTUU.

lamaktuka. CoBpeMeHHBIE MTPEACTABICHUS O CTPOCHUU U
3BOJIIOLIMM BeeneHHoM.

Jlabopamopnas paboma:

10. Omnpenencnne mepuoja oOpameHUsT TBOMHBIX 3BE3N
(mo meyatHbIM MaTepuanam). Mccredosanue:

4. WccnenoBanue JBWKCHHUS  JBOMHBIX  3BE31 (1O
NICYaTHBIM MaTepHrajiam)

Habnwoenus:

Beuepnue wnaOmrogenust 3Be3n, JIyHbI M TUTaHET B
TEJIECKOTI WJIH OMHOKITb.

Vil

IToBTOpEHUE




