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1. Ilnmanupyemble pe3yJibTaThbl 0CBOeHHUsI yueOHOTro npeamera «®U3UKA» 10-11
KJIacc.

[IporpamMma obecrieunBaeT JOCTHKEHHUE CIEIYIOIIUX PE3yJIbTaTOB OCBOEHHUS 00pa3oBaTeIbHON
pOTpaMMBbI CpeHero o01iero oopa3oBaHus:
JUYHOCTHBIE!

YMEHUE YIPABIIATh CBOEH I03HABATEIIBLHOU IEATEIBHOCTBIO;

TFOTOBHOCTb U CIIOCOOHOCTh K 00pa30BaHUIO, B TOM YHCJIE CaMOOOPAa30BaHUI0, HA IPOTKEHUN
BCEH KM3HU; CO3HATEIbHOE OTHOILIEHUE K HENPEPhIBHOMY OOpa30BaHMIO KaK YCIOBHUIO
ycrenHoH npodeccuoHaIbHON U 00IECTBEHHON AEATENbHOCTH;

YMEHUE COTPYAHMYATh CO B3POCIBIM, CBEPCTHHMKAaMH, JIE€TbMM MIIAIIIETO BO3pacra B
0o0pa3oBaTesbHON, yueOHO-UCCIIe10BaTEIbCKON, MPOEKTHOM 1 APYTUX BUAAX JIEATEIBbHOCTH;
c(OpPMHPOBAHHOCTH MUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BHTHUS
HayKH; OCO3HAHHE 3HAaYMMOCTH HayKHM, BIIAJIEHUs JOCTOBEpPHOH MH(pOpMalei o rnepesoBbixX
JOCTH)KEHUSX M OTKPBITHUSAX MHUPOBOM M OTEYECTBEHHOM HAyKH; 3aUHTEPECOBAHHOCTH B
Hay4HbIX 3HaHUAX 00 yCTpPOHCTBE MHpa M OOLIECTBA; TOTOBHOCTh K HAyYHO-TEXHUYECKOMY
TBOPYECTBY;

qyBCTBO I'OPJOCTH 32 POCCUICKYIO (PU3NYECKYIO HAYKYy, T'yMaHHU3M;

IIOJIO’KUTEIBHOE OTHOIIECHUE K TPYAY, LIEJIE€yCTPEMIIEHHOCTD;

9KOJIOTHYECKasl KyJbTypa, OepexHOoe OTHOLICHHE K POJHON 3eMie, MPUPOJHBIM OOrarcTBam
Poccnn v mupa, HOHMMaHKE OTBETCTBEHHOCTH 34 COCTOSIHAE IPUPOIHBIX PECYPCOB U Pa3yMHOE
IIPUPOIONOJIB30BaHUE.

METAIIPCAMCTHBIC.

1)

oceoenue pezyiimueHbIX YHUGEPCAIbHBIX YUEeOHBIX OelCMEUTL:
CaMOCTOSITENIbHO OIpEeNessITh LEeNH, CTaBUTh U (HOPMYIHpPOBATh COOCTBEHHBIE 33JaYd B
00pa3oBaTeNbHON AEATEIHPHOCTH U KU3HEHHBIX CUTYAIIMSIX;
OIICHUBATh PECYPCHI, B TOM YHCIIE BPEeMsI U IpyTrUe HeMaTepUualbHbIE pecypchl, HEOOXOAUMBIE
JUTSL IOCTUIKEHUS TTOCTaBICHHOM paHee 1eiu;
COTIOCTABJISITh UMEIOIIMECS BO3MOKHOCTH U HEOOXOMMBIE I JOCTUKEHHS 1IETTU PECYPCHI;
OTIPEIETATh HECKOJIBKO MyTEeH TOCTUKEHUS TTOCTABICHHOM 11EJIH;
3a/1aBaTh apaMeTPbl U KPUTEPHH, 10 KOTOPHIM MOKHO ONPEIETUTh, YTO LENb IOCTUTHYTA;
COTIOCTABJIATH TIOJYYEHHBIN PE3yJIbTAT NEATEILHOCTH C MIOCTABJIEHHOM 3apaHee 11ebIo;
OCO3HABaTh TMOCIEICTBUS JOCTUKECHHsS TOCTABICHHOMN I B JEATENbHOCTH, COOCTBEHHOM
JKU3HH U )KU3HU OKPYIKAIOIIUX JTFOJICH;

0c60enue NO3HABAMENbHBIX YHUGEPCAIbHBIX YUEOHBIX OCUCMEUTL:
KPUTUYECKH OIEHUBATh U UHTEPIIPETUPOBATH HHPOPMAIINIO C Pa3HBIX MTO3UIINIA;
pacmo3HaBath U (PUKCHUPOBATh MPOTUBOPEUHs B MHGOPMAIIMOHHBIX HCTOUHUKAX;
WCIIOJIB30BaTh  PA3JIMUHBIE  MOJEIBHO-CXEMAaTHUYECKUE CpPEJICTBA Uil TMPEACTaBICHUS
BBISIBJICHHBIX B MH()OPMAIIMOHHBIX HCTOYHHUKAX IPOTHBOPEUHIA,
OCYIIECTBIISITh Pa3BEPHYTHIN WH(GOPMAIIMOHHBIA TMOUCK U CTaBUTh HAa €r0 OCHOBE HOBBIC
(yueOHBbIEe U TO3HABATENbHBIC) 33/1a4H;
MCKaTh M HAXOAUTH 0000IEHHBIE CIIOCOOBI PEIICHUS 3a/1a4;
MPUBOJUTh KPUTUYECKUE APTYMEHTHI KaK B OTHOIIEHUU COOCTBEHHOTO CYXKICHHS, TaK U B
OTHONIEHUH JICUCTBUN U CYXKIEHUI IPYyrOro 4eJIOBeKa;
AHATM3UPOBATH U MPEOOPA30BBIBATH TPOOIEMHO-TIPOTUBOPEUHBHIE CUTYAITUH;
BBIXOJIUTh 3a paMKH Y4eOHOTO TpeAMEeTa M OCYIIECTBIATH IIeJICHANPABICHHBIN IMOWCK
BO3MOXXHOCTH IIMPOKOTO TIEPEHOCA CPEJICTB U CIIOCOOOB ACHCTBUS,
3aHUMAaTh Pa3HbIC MO3HUIIMHN B TTO3HABATEILHON JCSITEIIHPHOCTH,

0CB0eHUE KOMMYHUKAMUBHBIX YHUBEPCANILHBIX YUEOHBIX OeliCmEuil
OCYIIECTBIISITh JCJIOBYI0O KOMMYHHUKAITUIO KaK CO CBEPCTHUKAMHM, CO B3POCIBIMHU (KaK BHYTPH
0o0pa3oBaTeNnbHOIN OpraHu3alnu, TaK 1 3a €€ MpeiejaMHu);



IPU OCYILECTBIEHUH TPYNIOBOH pabOThl OBITh KaK PYKOBOAUTENIEM, WIEHOM IPOEKTHON
KOMaH/bl B pa3HbIX POJIsX (T€HepaTOpoM MU, KpUTUKOM, HCIIOJHUTENIEM, IPE3CHTYIOLUM U
T. 1.);

pPa3BEPHYTO, JIOTUYHO U TOYHO M3J1araTh CBOK TOYKY 3PEHHMsI C UCIIOIb30BAHUEM aJCKBATHBIX
(YCTHBIX M IUCBMEHHBIX) SI3BIKOBBIX CPEJICTB;

pacrio3HaBaTh KOH(JIMKTOTEHHBIE CUTYaIlluU U IPEAOTBPAIATh KOH ThI IO UX aKTUBHOH (ha3bl,
COIJIACOBBIBaTh  IO3UIMM WIEHOB KOMaHAbl B Ipoluecce paboTbl Hajx  OOLIMM
IPOJTYKTOM/pEIICHHEM;

IPEJCTaBIATH ITyOJIUYHO Pe3yJIbTaThl MHAWBUIYAIbHOM U TPYIIIIOBOI A€ATEIBHOCTH KaK Iepest
3HAKOMOM, TaK U IEpe]l HE3HAKOMOU ayJUTOPUEH;

noaduparh MapTHEPOB sl JEJOBOM KOMMYHHUKAlUM, MCXOAd U3  COOOpakeHWH
PEe3yIbTaTUBHOCTU B3aUMOJECHUCTBHS, a HE JIMYHBIX CUMIIATHH;

BOCIIPMHUMATh KPUTHUYECKUE 3aMEUaHUs KaK pecypc COOCTBEHHOI'O Pa3BUTHUS;

TOYHO M EMKO (POPMYIMPOBATH KaK KPUTHUECKHUE, TaK U 0J00pPHUTEIbHBIC 3aMEUaHUs B aJipec
JpyTuX JI0JeH B paMKax AeJoBOH M 0Opa3oBaTelnbHON KOMMYHHUKALMM, U30eras npu 3TOM
JIMYHOCTHBIX OLICHOYHBIX CYKJICHUM.

NpCaAMCTHBIC!
B pe3yJbTaTe H3y4YeHHs] Kypca (HM3HKH Ha YPOBHE CpeAHEro oo0Iiero oopa3oBaHus

BBIITYCKHUK Ha 0a30BOM YPOBHE HAYYUTCHA:

OOBSICHATH Ha NpHUMEpax pojib U MeCTO (PU3UKH B (POPMUPOBAHMM COBPEMEHHOH HayuyHOU
KApPTUHBl MHpA, B pPa3BUTUU COBPEMEHHOM TEXHUKH M TEXHOJOTHUH, B IPAKTUYECKON
JESATEIIBHOCTH JIIOJEH;

JIEMOHCTPUPOBATh HA MPHUMEpPax B3aMMOCBS3b MEXIy (U3UKON M APYTUMH €CTECTBEHHBIMU
HayKaMy;

YCTaHABIMBATh B3aWMOCBSA3b €CTECTBEHHO-HAyYHBIX SBJICHUH W NPHUMEHSITh OCHOBHBIC
du3nueckre MOAEIH I UX OMMCAaHUS U O0BSICHEHUS;

UCTIONB30BaTh  MHGpOpMANMI0  (UIUIECKOTO COJACPKAHUSA TMPH PEUICHUH  YYEOHBIX,
IPAaKTUYECKUX, MPOEKTHBIX M MCCIEI0BATENbCKUX 3ajlad, MHTErpupys HH(oOpManuio u3
Pa3JINYHBIX HCTOYHUKOB U KPUTUYECKH €€ OLICHUBAS,

pasnn4yaTh M yMETh HCIOJb30BATh B Y4EOHO-MCCIIEIOBATENIBLCKON ESTeIbHOCTH METO/bI
HAy4yHOTO TMO3HaHUs (HaOJIOZEHHE, OMHMCAHHWE, H3MEPEHHUE. DKCIEPHUMEHT, BBIIBUKCHHE
TUIIOTE3bl, MOJICIMPOBAHUE U T. /1.) U (POPMBI HAyYHOTO MO3HAHUS ((PaKThI, 3aKOHBI, TEOPUN),
JIEMOHCTPHPYS HAa IPUMEPAX UX POJIb U MECTO B HAYYHOM [TO3HAHWY;

BBINOJIHATH NPSMBbIE U KOCBEHHbIE U3MEPEHHsI PU3NUECKUX BETUUNH, BBIOMPas U3MEPUTEIIbHbIE
npuOOpbl ¢ y4éTOM HEOOXOAMMOW TOYHOCTH HM3MEPEHMH, IUIAHUPOBAaTh XOJI HW3MEpPEHUH,
[IOJIy4YaTh 3HAYEHUE U3MEPSIEMOU BEIIMUMHBI U OLICHUBATh OTHOCHUTEIBHYIO IOIPEIIHOCTH 110
3a/laHHbIM (popMyiam;

IPOBOJUTH HCCIEOBAHUS 3aBUCHUMOCTEH MeEXITy (PU3MUECKUMH BETUYMHAMM: BBIIOIHSITH
MU3MEPEHMS], HA OCHOBE UCCIIEA0BaHUs ONPEIEIATh 3HAYCHHS IapAMETPOB, XapaKTEPHU3YIOIIUX
JAHHYIO0 3aBUCHMOCTb MEXIY BEIMYMHAMM, U J€JIaTb BbIBOJ C Y4YETOM IOTPELIHOCTEU
U3MEPEHHU;

UCIIOJIb30BaTh JJISl ONMCAHMS XapakTepa MPOTeKaHHs (U3MUECKUX IMPOLECCOB (U3NYECKHE
BEJIMYMHBI U B3aNMOCBSI3b MEXy HUMH;

UCIIOJIb30BaTh JJISi ONMCAHMs XapakTepa MpOTeKaHHs (U3MUECKUX IMPOLECCOB (U3NUYECKUE
3aKOHBI C YYETOM I'PaHUI] UX TPUMEHUMOCTH;

pelaTh KaueCTBEHHBIE 33Jauyd (B TOM YMCIE U MEXKIIPEAMETHOIO XapaKTepa): HUCIOJIb3Ys
MoJieH, PU3NYEeCKHe BEJIUYUHBI U 3aKOHBI, BBICTPAUBATh JIOTUYECKUE IETIOYKU OOBSCHEHUS
(Toka3aTenbCTBA) MPEATIOKEHHBIX B 33/1a4axX MPOLIECCOB (SIBICHUI);

pemarbh pacy€THbIE 3aJa4d C SIBHO 3a/JlaHHON (PU3MUYECKOW MOJENIbIO: Ha OCHOBE aHAJIN3a
YCIIOBHSA 33J1a4¥ BBIACTATH (PU3MUECKYIO MOJIENb, HAXOJUTH (PU3NYECKHUE BEIMUMHBI U 3aKOHBI,



HEOOXOJUMBIE U JIOCTaTOYHbIE [UIsi €€ pelleHHsl, MPOBOAUTH pacuéThl U OLEHUBATh
MOJIyYEHHBIN pe3ysbTarT;

* YUYUTHIBATh TPAaHULBI MPUMEHHUMOCTH H3yUYEHHBIX (QU3NYECKUX MOJENCH Mpu pelieHUH
(UBHYECKUX U MEXKIIPEIMETHBIX 3a/1a4;

* UCHOJb30BaTh MHGOPMAIMIO M NPUMEHATHh 3HAHMUS O NIPUHLHUIAX PaOOThl U OCHOBHBIX
XapaKTePUCTHKAX M3YUYCHHBIX MAIIWH, MPUOOPOB M IPYTHX TEXHUYECKUX YCTPOUCTB st
pellIeHus MPaKTUYEeCKHUX, Y4eOHO-HCCIIeI0BAaTENbCKUX U IPOEKTHBIX 3a/1a4;

* HCIIOJIb30BaTh 3HAHUSA O (PU3MYECKHX OOBEKTAaX M MpoIleccaX B MOBCEIHEBHON JKU3HU IS
oOecrnieueHns 6€30MacCHOCTH MU o0pallleHnu ¢ MpudopaMu U TEXHUYECKUMHU YCTPOHCTBAMU,
JUISL COXpPAHEHUS 3/I0POBbS U COOJIOICHUS HOPM 3KOJIOTMYECKOTO MOBEICHUS B OKpPY KaIOIIeH
cpene, Uil IPUHTHUS PELIEHUN B IOBCETHEBHOW KU3HMU.

6bINYCKHUK HA 0A3080M YPOGHE NOTIYUUM 803MONHCHOCHb HAYUUMbCA:

* NOHUMAmMb U OOBACHAMb YEIOCMHOCMb (QUIUYECKOL Mmeopul, Onpeodeisims paHuybl eé
NPUMEHUMOCTU U MECO 8 P50y OPYeux (hu3uiecKux meopuil;

s grademvb  npuémamu  NOCMPOEHUs  Meopemuyeckux  O0OKa3amenbcms, a  makxoice
NPOCHO3UPOBAHUSL OCOOEHHOCMEN NPOMEKAHUST PU3UYECKUX SGNEeHUL U NPOYECCO8 HA OCHOBe
NOJLYYEHHBIX MeopemU4ecKux 8bl60008 U OOKA3AMENbCNE,

s Xapakmepuzoeamsv CUCMEMHYIO C653b MelCOy OCHOBONONIALAIOWUMU HAYYHBIMU NOHAMUSIMU:
NPOCMPAHCMB0, 8peMs, Mamepus (8eujecmeso, noe), 08udceHue, CUid, SHep2usl;

*  BbLOGUSAMb 2UNOME3bL HA OCHOBE 3HAHUSL OCHOBONONIALAIOUUX PUIULECKUX 3AKOHOMEPHOCTET
U 3aKOHO8,

*  CaMOCMOAMENbHO NIAHUPOBAMb U NPOBOOUMb PU3UUECKUe IKCNEPUMEHMbL;

s Xapakmepuzoeamv  2100albHble  NPOOAEMbl,  CcmosAwue — neped  4en08eyecmeom
(sHepeemuuecKue, colpbesble, IKON02UUecKUe) U poib YUIUKU 6 peuleHUuU SMux npooiem;

s pewamv npaKmuKko-opueHmMuUpoB8anHvle, KayecmeeHtble U pacuémuvle gusuyeckue 3a0auu ¢
8b100poM uzu1ecKol MoOenu, UCNONb3YA HECKOIbKO (DU3UYeCKUX 3aKOHO8 Ulu hopmyn,
CBA3BIBAIOUUX U3BECTIHbIE PUZUYECKUE BETUYUHDL, 8 KOHMEKCIE MEHCNPEOMEMHBIX C8A3ell;

s 00BACHAMb NPUHYUNBL PAOOMBL U XAPAKMEPUCTUKU U3YUEHHBIX MAWUUH, YCMPOUCME,

*  00BACHAMb YCNOBUS NPUMEHEHUS (U3UYECKUX Mooeneli npu peuleHuu Guauieckux 3aoat,
Haxooums adeK8ammylo npeoylodiCeHHOl 3a0aye Qu3uueckyro mMooeis, paspeulams npooiemy
KAK HA OCHOBE UMEIOWUXCS 3HAHUL, MAK U NPU NOMOWU MEMOO08 OYEHKU.

2. Copnep:kanue kypca «®@usuka 10-11»
bazoewiit yposens

®Du3nKa U ecCTeCTBEHHO-HAYYHBIH MeTO/I NO3HAHUSA NPUPOABI
®dusznka — pyHIaMeHTalbHas HayKa o mpupoje. HayuHblit MeTo mo3HaHus.
Mertonpsl uccnenoBaHus (QU3MYECKUX sBIEHUN. MoaenupoBaHue QU3NYECKUX SIBICHUNH U
nporeccoB. Hayunsle ¢akTel u runore3sl. Guznyeckre 3aKOHbI U TPAHULBI UX TPUMEHUMOCTH.
®uznyeckue TEOPUM U MPUHIUN COOTBETCTBUs. Pusnmyeckue BenuuuHbl. [lorpemHoctu
u3MepeHuil ¢usndyeckux BeqndMH. Ponb M Mecto Qu3MKM B (HOPMUPOBAHMM COBPEMEHHOM
HAy4YHOM KapTUHBI MUpPa, B IPAKTUUECKON AEITEIbHOCTH JIoAeH. Du3suxa u Kyiemypa.
Mexanuka
I'paHnIIBI IPUMEHMMOCTH KJIACCHYECKON MeXaHMKHU. [IpocTpancTBO 1 Bpems. OTHOCUTENBHOCTh
MeXaHUuecKoro ArkeHus. CucreMsl orcuéra. CKasipHble U BEKTOPHBIE (PU3UYECKHE BEIMUUHBI.
Tpaexropus. Ilyte. [lepememenue. Ckopocts. Yckopenue. PaBHOMEpHOE M paBHOYCKOPEHHOE
IPSIMOJIMHENHOE IBM)KEHUE. PaBHOMEpHOE IBUKEHHE 110 OKPY’KHOCTH.
B3anmoneiicteue Ten. SBnenue mHepuuu. Cuma. Macca. MHepruanbHble CHUCTEMBI OTCYETA.
3axonbl fuHamMuku HeroToHa. Cuina TsKecTH, Bec, HEBECOMOCTh. CHIIBI yIIPYTOCTH, CUIIBI TPEHUS.
3aKOHBI: BCEMHUPHOIO TATOTeHUs, ['yka, TpeHus. Hcnonvzosanue 3aKOHO8 MeXaHUKu O
00bACHEHUS OBUNCEHUS HeDEeCHbIX el U 01 PA36UMUsSL KOCMUYECKUX UCCTIe008aAHUI.



Nmnynbc maTepuanbHOW TOYKH M CHCTEMBI. MMIynbc cuibl. 3aKOH COXpaHEHUs HMITYJIbCa.
Mexanunueckasi pabota. MomHocTs. MexaHuueckasi SHEprHsi MaTepPUAIbHON TOYKU M CUCTEMBI.
3aKoH COXpaHEeHHsI MeXaHNUeCKOM aHeprun. PaboTa CHIIBI TSDKECTH U CUJIBI YIIPYTOCTH.
PaBHOBEeCHME MaTepuanbHOM TOYKM W TBEPAOro Tena. MOMEHT CUJibl. YCJIOBUS pPaBHOBECHS.
PaBHOBecue xuakocTH U raza. [laBienue. Jeusicenue scuokocmu.

MouJekyasipHasi Gu3nKa U TEpMOIMHAMHMKA

MonekynsipHO-KUHETUYECKas TeOpUsl (MKT) CTpPOEHHUS BellecTBa U €€ HKCIepUMEHTaIbHbIC
Jl0Ka3aTenbcTBa. TermoBoe paBHOBecHe. AOCOJIOTHAs TeMIleparypa Kak Mepa CpenHein
KMHETUYECKOM SHEpPruM TEILUIOBOTO JABMKEHUS 4YaCTHI] BellecTBa. Mojenb HI€aJbHOIO Trasa.
JlaBiieHue ra3za. YpaBHEHHE COCTOSIHUA UICAIBHOTO raza. YpaBHenue MeHnaeneeBa-Knanenpona.
["a30BbIE 3aKOHBI.

ArperaTHble COCTOSIHUSI BEILLECTBA. B3aumMmHble NpeBpallleHus XUAKOCTU U rasza. Braowcnocmo
6030yxa. Mopenb crpoenust >xuakocteil. [loBepxHocTHOoe HaTskeHue. Kpucraminmueckue u
amopQHbIe Tena.

Buytpennss sueprus. Pabora u temnnonepeaaya kak cnocodbl N3MEHEHHsI BHYTPEHHEH SHEPIrHH.
VYpaBuenue terioBoro Oananca. [lepBbiif 3akoH TepMoanHaMuKu. HeoOpaTuMocCTh TETIIOBBIX
npoueccoB. [Ipunuuns! aeiicteus u KIIJ[ TernnoBeix ManiuH.

OCHOBBI 3/1eKTPOAUHAMUKH

DJIEKTpUUYECKHE 3apsibl. 3AKOH COXPAHEHUS IEKTPUUECKOro 3apsaaa. 3akoH Kynona.
Onekrpuueckoe mnose. HanpsEHHOCTP M NOTEHLHMAN 3JIEKTPOCTATUYECKOro mouid. JIuHum
HaIpsOKEHHOCTH W 3KBUIIOTEHUUANBHBIE IOBEPXHOCTU. IIpuHIMD cynepno3uuuu moJIeH.
1Iposoonuku u ousnexmpuxu 6 snexkmpuyeckom none. IneKTpoéMkocTs. Konaencarop.
[locTostHubIil  3nekTpuueckuii Tok. Cuna Toka, Comporusnenue. IlocnenoBarenbHoe U
napajuleJIbHOE COEAMHEHHE MPOBOJHUKOB. 3akoH Jxoyns-JleHna. DaexTpoABuKylias cHia.
3akoH Oma i MOJNHOW 1enu. OJNEKTPUYECKUH TOK B TMPOBOJHUKAX, DSJIEKTPOJIMUTAX,
MOJIyIPOBOJIHUKAX, ra3ax U Bakyyme. Ceepxnposooumocms.

MarnutHoe mnosie. Bekrop MHAYKIMM MAarHUTHOTrO MoJjs. JleiicTBME€ MAarHMTHOIO IOJs Ha
IPOBOJAHMK C TOKOM M JIBWXKYILYIOCS 3apspkeHHyro dactuiy. Cuna Ammepa u cwia JlopeHua.
MaruuTtHble CBOMCTBA BELIECTBA.

SIBieHMe SIEKTPOMAarHUTHOM WHAYKUMHA. Marautheiii nortok. IlpaBumo Jlenna. 3akon
AIIEKTPOMAarHUTHOW MHIYKIUH, SIBIeHME caMOMHAYKIMH. HIYKTUBHOCTb. DJIEKTPOMarHUTHOE
nosie. Hepausi SNeKMpOMASHUMHO20 NOJIAL.

Koneb6anus u BOJIHBI

Mexannyeckue konebanus. [apMmonnueckue  kosnebanums. CBOOOAHBIE, 3aTyXarolllue,
BBIHY>KJICHHbIE KoseOanus. [IpeBpaiienus sHepruu npu kosnedanusx. Pezonauc.
OnexktpoMarHuTHble KojeOaHus. KoneOarenbHblt KOHTYp. IlepeMeHHBIN 37€KTpUUYECKUN TOK.
Peszonanc 6 6 anexmpuueckou yenu. Kopomroe 3amvixanue.

Mexannueckue BoJHBL. [IpomonbHble M mMomepedHble BoJHBL, CKOpOCTh M JJIMHA BOJIHBI.
Humepgpepenyus u ougpparxyus. uepeus 6011bl. 38YK0OBbIE BOIHDL.

DNeKTpOMarHuTHHIE BOJIHEL. CBoiicTBa ANEKTPOMATrHUTHBIX BOJIH. Jnamna3oHbl
ANIEKTPOMATHUTHBIX U3JIyUYECHHUH U UX IIPAKTUYECKOE TPUMEHEHUE.
Onruka

I'eomerprueckas ontuka. CKOpOCTb CBeTa. 3aKOHBI OTPAKEHUS U MpeoMIIeHHs cBeTa. Popmyna
TOHKOM JuH3bl. BoJHOBBIE cBOMCTBa cBeTa: AMcCIepcHs, HHTeppepeHuus, AuPpakius,
MOJIIpU3aLHUSL.

OcCHOBBI ClIEHUAIBLHON TEOPUU OTHOCHUTEIbHOCTH

ITocTynatel TEOpUM OTHOCUTENIBHOCTH U CIEJICTBUS U3 HUX. MIHBapHaHTHOCTH MOJYJIsl CKOPOCTH
CBeTa B BaKyyMme. DHeprus mokosi. CBs3b MacChl M SHEPTHH CBOOOTHOM YaCTHUIIHI.

KBanToBas ¢usuka. Pu3uka aroMa 1 aTOMHOI0 siApa

['unore3a M. Ilnanka. ®otosnexrpuueckuit 3¢dext. onbiTel CToNETOBa, 3aKOHBI PoTOIPDEKTA.
VYpaBuenne OnnmreiiHa. @DoroH. KopmyckynspHo-BonHOBOM ayamusm.  Coommuoutenue
Heonpedenénnocmei I etizenbepea.



[Tnaneraprass momens atoma. OOBSCHEHHWE JMHEHYATOrO CIIEKTpPa BOJOPOJAa HA OCHOBE

KBAHTOBBLIX IMOCTYJIATOB Bopa.

CocTtaB M CTpOEHHE AaTOMHBIX sJiep. DHEPrus CBA3M aTOMHBIX sjep. BuIbpl paanoakTUBHBIX
MpEBpaIllCHU aTOMHBIX sJ€p. 3aKOH paguOaKkTUBHOrO pacmana. SAnepusie peakuuu. [lennas
peaxuus AeneHus saep. [lpumenenue s0epHoti sHepeul.

DneMeHTapHble yacTulibl. OyH1aMeHTaIbHbIE B3aUMOICHCTBHUSL.

Crtpoenue BcesienHoi

ConHeuyHas cucTeMa: IJIAHETHl U Malible Tena, cucreMa 3emis-JIyna. CTpoeHue M 3BOIHOLUS
Counnua u 38€31. Knaccuduxanus 38€31. 3BE3/1bI 1 ICTOUHUKU MX SHEPTUH.
["anaktuka. CoBpeMEHHBIE PEACTABIEHUS O CTPOEHUU U 3BOJIIOLMH BeeneHHoi.

3. Temaruueckoe IIAaHUPOBAaHHUE.

10 k1ace
Ne Ha3Banue TeMbl Coaepxanue Koa-o
4acoB
I Pu3uka u ®dusuka — ¢yHIaMEeHTaNbHAsh Hayka O mpupone. Hayuwnsrid lu
€CTEeCTBEHHO- METOJA TMO3HaHWs. MeToapl HCCleOBaHUS  (U3NYECKUX
HAYYHBII MeTO/ spneHnid.  MojenmupoBanue — (QU3MYECKMX ~ SBICHUH U
MO3HAHUSA npoueccoB.  ®Pusznueckue  BenuuuHbel.  IlorpemHocTu
NPUPOIBI. u3MepeHuil gusmuecknx BenuuuH. Du3ndeckue 3aKOHBI H
IPaHULBl UX IPUMEHUMOCTH.
dusnyecKkue TEOpUN U MPUHIUI COOTBETCTBHUSL.
Ponrp u mecto ¢usuku B (OPMHPOBAHUU COBPEMEHHOM
HAayYyHOM KapTUHBI MHpa, B IPAKTUYECKOW JESATEIBHOCTH
JIIOJIEN.
Il | Mexanuka 24 4
Kunemamuxa Mexannueckoe aBrxeHre. CUCTEMBI OTCUETA. 64
CkaynsipHple ¥ BEKTOpPHbIE  (PU3WYECKUE  BEJIUUMHBI.
MarepuanbHas Touka. [locTynarenbHoe IBUKEHUE.
Tpaekropusi, myTh, NepeMElIeHHe, KOOpPAWHATa, MOMEHT
BPEMEHHU, TPOMEKYTOK BPEMEHH.
3aKOH OTHOCUTEIIBHOCTH JBUKECHHUSI.
PaBHOMEpHOE  mpsimMonmHenHOe — ABMKeHHe.  CKOpOCTb
PaBHOMEPHOTO MPSAMOJIMHEHHOTO JIBUKEHHUSI.
VYpaBHeHue PaBHOMEPHOTO JBUKCHMUS. I'paduxu
PaBHOMEPHOTO JIBUYKEHUS,
HepasromepHoe nBmxenne. CpenHsas CKOPOCTb.
MrHoBeHHass CKOpOCThb. YcKopeHue. PaBHOyCKOpeHHOE
JBUKCHHUE.
VYpaBHeHHE  pPaBHOYCKOPEHHOIO  JBMKeHHUA.  ['paduxu
PaBHOYCKOPEHHOTO JIBHKEHUSI.
JIBuKeHre MO OKpPYKHOCTH C IIOCTOSSHHOW N0 MOAYJIO
CKOpOCTBI0. L[eHTpOoCTpeMUTENIBHOE YCKOPEHHUE.
Jlabopamopuas paboma
1. U3yyeHue JBUIKEHHMSI TeJia MO OKPY:XKHOCcTH. Touka
pocra.
3akonwvl ounamuku | SIBnenne nHepuuu. Macca u cuiia. MHepIMalbHble CHCTEMBI 44
Horomona otrcuéra. Bzanmonelicteue Teia. CnokeHHue CHl.
I1epBblil, BTOpOH U TpeTHii 3aKkoHbl HbproTOHA.
Cunvl 6 mexanuke | 3aKOH BCEMUPHOT'O TATOTEHUs. [ paBUTAIIMOHHAS TOCTOSHHAS. 54

Cuia TSOKECTH.




Bec 1 HEBECOMOCTS.

Cunsl yripyroctu. 3akoH ['yka. Cuiibl TpeHUs.
Jlabopamopnvie pabomul:

2. U3mepenue KECTKOCTHU MPYKUHBI.

3. M3yueHue IBM:KeHUs TeJa MPHU JTeCTBUN CHJIbI TPEHUS
Touka pocra.

3axon coxpanenua | Umnynsc Tena. UMimyabc CUItbL. 34
umnynvca 3aKOH COXpaHEHUs UMITYJIbCa.
PeakTnBHOE NBH)KEHUE.
3axon coxpanenua | Pabota cunpl. MOIIHOCTS. 4y
MexXaHuuecKkou Kunernueckas sneprus.
IHepeuu Pabora cuibl TsbkectH, [loTeHunmanbHasi 3Heprus Teia B
rpaBUTAlMOHHOM  mone.  PaGora  cwibl  ynopyrocru.
[ToreHuuanbHas 3HEPrus ynpyro 1eGopMUpOBAHHOTO Tea.
3aKOH COXpaHEHMsI MEXaHUYECKON SHEPTHUH.
Jlabopamopuas paboma:
4. N3yyeHnne 3aKOHA cOXpaHeHHs JHepruu. Toyka pocra.
Cmamuka PaBHOBecue MarepuanbHOM TOYKHM WU TBEPJAOrO Tena. Bubl 3y
paBHOBECHs. Y CIIOBUSI PABHOBECHSI.
MOMEHT CUIIBL.
Jlabopamopuas paboma:
5. M3ydenue paBHOBecUsl Teja MOJ JCHCTBUEM HECKOJIBKUX
CHUJI
Ochoeut HaBnenue. 3akon Ilackans. PaBHOBecue >XKHMIKOCTH U rasa. 24
2UOPOMEXAHUKU 3akon Apxumena. [1naBanue Ter.

111 | Moaekyasipuasi pu3uKa ¥ TEPMOTHHAMHKA 17 4
OcHogul MonexynspHo-kunernueckass teopus (MKT) crpoenus 34
MOSIEKYNAPHO- BEIIECTBA M €€ OSKCIEePUMEHTAJbHBIE JI0KA3aTEJIbCTBA.
KuHemuueckou bpoyHoBCcKO€e JBUXKEHHE.
meopuu (MKT) Temmneparypa u temnoBoe paBHoBecue. lllkansl Llenbcus u

KenbBuna. AOconioTHasi Temmeparypa Kak Mepa CpeaHeu
KMHETUYECKOW DHEPIMHM TEIUIOBOTO  JBM)KEHUS  YaCTHUIL
BEILIECTBA.
Cuiibl  B3aUMOJICMCTBUSL MOJIEKYJ B Pa3HbIX arperaTHbIX
COCTOSTHUSIX BEILIECTBA.
Mopenb «uneanbHbli ra3z». /laBnenue rasza. CBsi3b MEXIy
JIaBJICHUEM u CpenHen KMHETHUYECKOU SHEpruen
MOCTYNIAaTEIBHOTO TEIJIOBOTO JBUKEHHSI MOJIEKYJI HI€AaJIbHOTO
rasa.
OCHOBHOE ypaBHEHHUE MOJIEKYJSIPHO-KMHETUYECKOW TEOpUU
UJICAIBHOTO rasa.
Jlabopamopnas paboma:
6. MW3mepenme TemmepaTypsbl  KHIAKOCTHHIMH U
uugposbiMu TepMoMeTpamu. Toyka pocra.
Ypagnenue VYpaBHEHHE COCTOSHMS HJEAJIbHOTO rasa, YpaBHEHHUE 44
CoOCmoaAnUuA 2a3a MenneneeBa-Knanelipona. M3onponeccsl. I'a30Bbie 3aKOHBI.
Jlabopamopuas paboma:
7. DKcnepuMeHTA/IbHAs NpoBepka 3akoHa [eii-Jlloccaka
Touka pocra.
B3aumnuwie B3aumnbie npeBpalieHus KUAKOCTH U raza. HaceieHHsie u lu
npespauienus HEHACBILICHHBIE MapHI.

HcuOKocmu u 2aza




Kuoxkocmu

Mogenp cTpoeHuUs JKUIAKOCTH.
IToBEpXHOCTHOE HATSIKEHUE.

14

Teépovie mena

Kpucrannuueckue u  amopdHbIe Mexannueckue
CBOMCTBA TBEPABIX TEI.

Kuakue Kpucraibl

TCIa.

14

OcHoewt
mepMOOUHAMUKU

Buytpennsas sHeprus. TepMmoauHamuueckas cuctema u eé
PaBHOBECHOE COCTOSIHHE.

PaGora wu Teruomepenaya Kak  CIOCOOBI  M3MEHEHHS
BHyTpeHHeH 3Hepruu. KonndecTtBo Tennorsl. TemoéMKocTb.
VYpaBHeHHE ~ TEMJIOBOTO Oayanca. [TepBrrit 3aKOH
TEPMOJIMHAMUKH.

AnnabaTHBIN Tporiecc.

HeoOpaTuMoCTh TEMIOBBIX NPOLIECCOB.

[IpeoOpa3zoBanmsi »Hepruu B TerwioBbIx MammHax. KIIJ]
TEIJIOBBIX MaIIIKH.

Ty

OCHOBBI IEKTPOAMHAMUKHI

16 4

3/1eKmp0cmamul<a

ONeKTpUYecKuil 3apsia. 3aKOH COXPAHEHUs AJIEKTPUYECKOTO
3apsizia. DiekTpuueckoe Bzaumoseiicteue. 3akon Kynona.
Hanpsok€HHOCTP M MOTEHIMAN AJIEKTPOCTATUYECKOTO TMOJI,
CBSI3b MEXK/y HUMHU.

JInaun HaHpﬂ)I(éHHOCTI/I M OKBUIIOTCHUOMUAJIBHBIC IIOBEPXHOCTH.
[IpyHIMO Cynmeprno3uLuK >IEKTPHYECKUX mojied. PazHocTb
MOTEHIINAJIOB.

Onekrpuueckas éMkocTb. Konyencarop.

64

3axonol
HOCMOAHHO020 MOKaA

Cuna TOKa.
U IapajielIbHOe

ITocTostHHBIN JIEKTPUYECKUI TOK.
Comnpotusnenue. IlocnenoBareabHoe
COEIMHEHUS IIPOBOIHUKOB.

Pa6ora u mourHocTh TOKa. 3akon [xoyns-Jlenna.
Onektpoasuxyias cuia (31C)

3akoH OMa JJ1s TOJTHOM 3JIEKTPUYECKOH LEMH.
Jlabopamopnas paboma:

8. U3yueHue mapajjiejibHOr0 WU MOCJ€eJ0BATEIbHOIO CO-
elMHeHHusI NMPOoBOAHUKOB. Touka pocra.

9. HUsmepenme IJC u BHYTPEHHero CONPOTHBJICHHUS
HCTOYHMKA TOKA. Touka pocra.

64

Inekmpuueckuit
MOK 6 pA3TUYHbIX
cpeoax

DJEKTpPOHHAs MPOBOJAUMOCTH METAJIIOB. 3aBUCUMOCTD CO-
IIPOTHUBJICHHS IIPOBOJHUKA OT TEMIIEPATYPBI.

DNeKTpUUecKuil TOK B MoyynpoBoAHUMKax. CoOCTBeHHas U
IIPUMECHAs TPOBOIUMOCTH.

p-n-Ilepexon.

DNEKTPUUECKUH TOK B 3JIEKTPOJIUTAX.

DJEKTPUUYECKUI TOK B BAKYYME U ra3ax.

Pe3eps

11 kiaace

Ha3Banue TeMbI

Conep:xxanue

Koa-Bo
4acoB

OCHOBBI J1eKTPOAUHAMUKH (IIPOI0JKEHHE)

9yq

Mazenummnoe none

MaruauTHoe nosie. UHayKius MaraHuTHOro noJisi. Bektop
MAarHUTHOM MHIAYKIIUH.

S5y




JlelicTBME MarHMTHOIO MOJISI HA TPOBOJAHUK C TOKOM U

JBIDKYIIYIOCS 3apspKeHHyl0 dactuiy. Cuiia Ammepa.

Cuna Jlopenua. IIpaBuio neBoii pykH.

MaruuTHbIE CBOMCTBA BEILIECTBA.

Jlabopamopnas paboma

1. U3mepenue cuibl B3aUMOJCHCTBUSL MarHuTa U
KaTYIIKH C TOKOM.

InekmpomazHumnasn SIBrieHME DJIEKTPOMAarHUTHOW HMHAYKIUMUA. MarHUTHBINA 44

UHOYKUUA notok. IlpaBwio Jlenma. 3akoH 3JE€KTPOMArHUTHOM
WHIYKIUH.

DIEeKTPOMarHuTHOE I0JIe.

[IpakTueckoe npuMeHEHNE 3aKOHA JIEKTPOMArHUTHOM

WH]TyKIIHUH.

SIBneHune caMOMHTyKIUH.

NHAYyKTUBHOCTS.

DHeprus MarHUTHOT'O TOJISt TOKA.

Jlabopamopnas paboma:

2. 3axkon ®apanes. SIBjieHue 31eKTPOMATHUTHOM
nHaykuuu, Touyka pocra.

Il | KosebaHus u BOJIHBI 16 4
Mexanuueckue Mexannueckue koseOanus. CBOOOAHBIE KOJIEOAHUS, 34
Konebanus MaremaTuueckuit u MPY>KUHHBIN MAasITHUKH.

[IpeBparnieHust sHEPTUU MPU KOJICOAHUSIX.

AMIUIMTYJa, Tepuoi, 4dacTtoTa, ¢aza KoneOaHuM.

BrinyxaeHHbie KojieOaHus1, pe30HAHC,

Jlabopamopuas paboma:

3. Onpenenenne yCKOpeHHsI CBOOOTHOIO NaJeHHS
npu nomoiu masitiuka. Touka pocra.

Uccneoosanue:

1. llpu 3aryxaHuum KoyieOaHUH aMIUIMTysna OOpaTHO
MPOTNOPIIMOHATHFHA BPEMEHHU

Inekmpomaznummole DOnekTpoMarHuTHele — koneGanusa.  KonebaTenbHbIii 64

Koiebanus KOHTYp. CBOOOIHBIE 3JIEKTPOMArHUTHBIE KOJICOaHUSI.
IIepeMeHHBIN TOK.

Mexanuueckue 60nHbl MexaHn4eCKHUe BOJIHBI. 34
[lonepeunble U MPOAOIBHBIE BOJHBI. JDHEPrUsi BOJHBI.
3BYKOBBIE BOJIHBI.

Inekmpomaznummole DNEeKTPOMarHuTHOE MoJi€. DIEKTPOMATHUTHBIE BOJIHBI. 44

60JIHbL BuxpeBoe anexTpuieckoe mose.

JlnanazoHbl 3JIEKTPOMAarHUTHBIX HW3IYYEHUH U HX
MPAKTUYECKOE MPUMEHEHHE.

111 | OnTuka 134

Ceemoevie 60nHbl. I'eomerpuyeckas OIITHKA. [Ipsmonuneitnoe | 114

Feomempuuecmm u
60JIHO6A4A onmUKA

pacnpoCTpaHEeHUE CBETa B OAHOPOJHOM cpelie. 3aKOHBI
OTpakeHus U IpenoMiieHus ceera. [loaHoe oTpakeHue.
OnTuyeckue npuodopsl.

BonnoBeie  cBoiictBa  cBera.  CKOpOCTh  CBeTa.
WNnrtepdepennuss  cBera.  KorepeHTHOCTh  BOJIH.
Hudpakius csera. [lomspuzanms csera. ucnepcus
ceera. [IpakTnueckoe NMpUMEHEHHE 3JIEKTPOMAarHUTHBIX
U3JIy4YCHUH.

Jlabopamopuvie pabomul.




4. U3mepenne mnoka3zaTeisi NpPeJIOMJIEHHS] CTEKJA.
Touka pocra.

5. OmnpenesieHne ONTHYECKOH CcHiIbl H  (POKYCHOrO
paccrosiHusi codouparoueii imH3pl. ToUuKa pocra.

6. OmpeneneHue ATUHBI CBETOBOW BOJIHEI.

Uccnedosanus:

2. HccnenoBanue 3aBHCHUMOCTH yTjia MPEIOMIICHUSI OT
yria majieHus.

3. HccnenoBanue 3aBUCHMOCTH PACCTOSHUS OT JIMH3BI
0 HW300pakKeHHsSI OT PACCTOSIHUS OT JIMH3BI 0
Ipeamera.

Ilposepxa eunomes:

1. Yron npenomiieHus] MPsSMO MPONMOPLMOHATIEH YIIIY
MaJCHUs.

Koncmpyuposanue monenu Teneckorna, MUKpOCKOIIA.

H3znyuenue u cnekmpot Bunet  wuznydenuwit. Mcrtounwku cBeta. CHEKTpBI. 24
CriekTpanbHbIi aHAIIN3.
TennoBoe nuznyudenue.
[kana 31€KTPOMarHUTHBIX BOJIH.
HaburoieHue cuekTpos
IV | OcHOBBI cHeNMAJILHOI TEOPUU OTHOCUTEIbHOCTH 34
OcHoebl cneyuanvHoil [Toctynatet CTO: MHBapHAHTHOCTH MOAYJSI CKOPOCTH
meopuu CBETa B  BaKyyMmMe, [pPHUHLUMII  OTHOCUTEIbHOCTU
omuocumenvnocmu(CTO) | DiiHIITEHA.
CBs13b Macchl M HEPIUM CBOOOAHON YaCTHULIbI. DHEPTHUs
TIOKOSI.
V | KBanToBas ¢puzuka 174
Ceemoevie Keanmul I'unore3a M.IInanka o kBantax. ®ororddekr. PoToH. 54
VYpaBuenue A. DitHmTeiHa a5 Gotodpdekra.
KopnyckynsapHo-BonHOBON AgyanusM. JlaBieHue cBeTa.
Onsitel [1.H.JIe6enesa u C. V1. BaBunosa. CooTHOLIEHNE
HeonpenenénHocTei ['eiizendepra.
Amomnan usuxa OmnbiTel Pesepdopaa. IlnanerapHas Mojenb CTpOeHUs 34
atoMa. OObsCHEHHUE JINHENYAaTOro CIIEKTpa BOAOPOIa Ha
OCHOBE KBAaHTOBBIX IIOCTYJIaTOB bopa.
Jlabopamopusie pabomol.
7. HaOmrosieHue CIUIOIIHOTO U JIMHEHYATOro CIeKTPOB.
8. HccnenoBaHue cekTpa BOAOPOAA
QDu3uka amomnozo adpa | CocTaB U CTPOEHUE aTOMHOTIO sIpa. 74

N3otomnsl. SnepHsie CUIbL.

Jleext Macchl M SHEPrus CBA3HU Apa.

PagnoakTMBHOCTB. Bunet paIOaKTUBHBIX

MpEeBpAIICHUI aTOMHBIX SIAEP.

3aKOH paJMOaKTUBHOIO pacnajia.

Metozapl HaOMIOJEHUS U PETUCTPAIMM 3JIEMEHTaPHBIX

YacTHLI.

SnepHbple peakuMH, peakUuu JEIEHHs M CHUHTE3a.

[lennas peakius geneHus saep. TepMosiAepHbIA CHHTES.

[IpuMeHeHue A1epHOM SHEPIUH.

Jlabopamopnuas paboma:

9. OmpeneneHne UMMyIbCa W DHEPTUU YACTULIBI TIPU
JIBUKEHHH B MarHUTHOM 1oJie (1o gororpadusim)




dnemenmapuvie DnemMeHTapHbIe YaCTHUILBI, @yH1aMEHTaJIbHbIE 24
yacmuubl B3aUMOJCHCTBHUS. Y CKOPUTENH SJIEMEHTAPHBIX YACTHII.

V1 | Crpoenue BeesienHoii 5S4
Coaneunasa cucmema. CosiHeyHas cUcTeMa: IUTAHETHl M Majible Tejla, CHCTEMa
Cmpoenue u r601104us 3emus-Jlyna.

Bcenennoii Crpoenne wu  sBomonuss ConmHna W 3BE3M.
Knaccudpukanus 3BE31n. 3BE3NBI W HCTOYHUKH HUX
SHEPTUH.
lNanaktuka. CoBpeMeHHBIE PEICTABIICHUS O CTPOCHUU U
3BOIIONNY BeeleHHoi.
Jlabopamopnas paboma:
10. Onpenenenne nepuoaa oOpaIIeHUusi TBOWHBIX 3BE3]
(1o meyaTHBIM MaTepuaam).
Hccneoosanue:
4. UccnenoBanue ABWKECHUS JIBOMHBIX 3BE31M (O

MeYaTHBIM MaTepuajgaM)
Habmooenus:
Beuepnue wnabmonenust 3Be3n, JIyHbI U TUlaHeT B
TEJIECKON WU OMHOKIIb.
VIl | IloBTOpeHue 124
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