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11 knacc (2 yaca 6 Hedenro; 70 u 6 200),
Knacce, Koaudecmaeo 4acoes 6 Hedefuo

IosicHUTENLHAA 3aNNCKA



Pabouas mporpamma pa3zpaboTaHa Ha OCHOBE CIEIYIMX HOPMATUBHO-TIPABOBBIX JOKYMEHTOB:

1. ®enepanbublii 3aK0H OT 29.12.2012 roma Ne 273- @3 «O06 ob6pazoBanuu B Poccuiickoit denepanumy;

2. ®enepalbHbIM  TOCYJAPCTBEHHBIM 00pa30BaTEIbHBIM CTAHAAPTOM HAYaJIbHOTO 0011ero oO0pa3oBaHusi (YTBEPKICHHBIM
npukazoM Munoopuayku PO Ne 373 or 06.10.2009 1.);

3. KoHuenuust 1yXOBHO-HPaBCTBEHHOT'O Pa3BUTHS M BOCIIMTAHMS IMYHOUMM IpaxkganuHa Poccuuy;

4. OcHoBHasi 0Opa3oBaTelibHAs MporpaMmmMa HavasibHOro oodiero odpaszosanust bOY r. Omcka «Cpeansisi o0uieoOpa3zoBarenbHas
mkosaa Ne 97 um.JLI'. [Tomumryx»;

5. Yuebnsrit utaa BOY 1. Omcka «Cpennsist o6meoopazoBatenpHas mkoa Ne 97 um JLI. Tlomumyk»;

6. ®uzuka. Pabouue mporpammsbl. [Ipeamernass nuausi yuyeOHUKoB cepum «Knaccuueckuit kypce». 10-11
KJacchl: ydeOHoe T1ocodOue st oOlieoOpa3oBaT. oOpraHu3aluii: 0a30BbIM W yIrIyOJICHHBINA
ypoBHU/A.B.lllatanuna. M.:IIpocBemenue, 2017

Oobuue uenu yueoHo20 npeomema.

e (QopmupoBaHue y 00y4arommxcs YBEpEHHOCTH B LIEHHOCTH 00pa30BaHUsl, 3HAUUMOCTH (DU3MUECKUX 3HAHUM Ui KaXKIO0ro
YeJI0BeKa HE3aBUCHUMO OT €0 MPO(PeCCUOHAIBHOM IE€ATEIbHOCTH;

® OBJQJICHHE OCHOBOIOJIATAIOIIMMU (PU3UUECKMMH 3aKOHOMEPHOCTSMHM, 3aKOHAMU U TEOpUSAMH; pacliupeHHe o0bEma
UCIIOJIb3YyEeMbIX (PM3UUECKUX MOHATHIA, TEPMUHOJIOTMH U CUMBOJIUKH;

e NpuUOOpEeTeHHE 3HaHUI O (YyHIAMEHTAIbHBIX (PU3NYECKHUX 3aKOHAX, JIEKAUIMX B OCHOBE COBPEMEHHOW (hHU3UYECKOU
KapTUHBI MHUpa, O HauOoJiee BAXKHBIX OTKPBITUSAX B 00JaCTH (PM3MKH, OKa3aBUIMX ONpPEIEISIONIee BIUSHUE HA pa3BUTHE
TEXHUKU U TEXHOJIOTUU; IOHUMaHNEe (PU3NYECKOM CYIIHOCTH SIBJICHUH, HaOMt01aeMbIX BOo BeeneHHoi;

® OBJIa/ICHHE OCHOBHBIMHU METOAAMM HAYYHOTO MO3HAHMS MPHUPOJbI, UCHOJIb3YyEeMbIMU B (u3vKe (HaOIIOZCHHE, ONUCaHUE,
U3MEpEHUE, BBIIBIKEHUE THUIOTE3, IPOBEJCHUE OKCIIEPUMEHTA); OBJAJCHHE YMEHUSIMH 0OpabaThiBaTh JlaHHBIE
AKCIIEPUMEHTA, OOBSICHAThH MOJIYYEHHBIE PE3yIbTaThl, YCTAHABIMBATH 3aBUCUMOCTH MEXAY (PU3UUECKUMHU BEIIMYMHAMU B
Ha0JII0aeMOM SIBJICHUH, JI€JaTh BBIBOIbI;

e 0TpaboTKa yMEHHMs pemaTh GU3NUECKUe 3a]]a4 pa3HbIX YPOBHEH CIOXKHOCTH;

® MpPUOOpPETEHHE: OMbITa Pa3HOOOPA3HON JEATEIBHOCTH, OMbITA MO3HAHUS M CaMONO3HAHUS; YMEHHMM CTaBUTH 3aJayH,
pemath npoOaemMbl, MIPUHUMATh PELICHUs], UCKaTh, aHAIU3UPOBATh U 00pabaThiBaTh MH(OPMAIIHIO; KIIFOUEBBIX HABBIKOB



(KJTFOYEBBIX KOMIIETEHIIMH), HMMEIOIINX YHUBEPCAIbHOE 3HAYCHHE: KOMMYHHUKAIMH, COTPYIHUYECTBA, H3MEpPEHUH,
3¢ (heKTUBHOTO U 6€30MTaCHOTO UCIIOJIB30BAHUS PA3IMUHBIX TEXHUYECKUX YCTPOKCTB;

® OCBOCHHE CIIOCOOOB HCIOJB30BaHUS (DM3MUECKUX 3HAHUU JI PEIICHUs TMPaKTUYCCKUX 3a/ad, OOBSICHEHUS SIBICHUN
OKpY>KaroIlel JeCTBUTEILHOCTH, O0eCTICUeHHUsT OE30MMaCHOCTH KU3HU U OXPaHbI IPUPOJIHI;

® pa3BUTHEC TMO3HABATEIBHBIX WHTEPECOB, MHTEIUICKTYaJIbHBIX M TBOPYECKHX CIOCOOHOCTEW B TPOIECCEe MPUOOPETCHUS
3HAHWM C WCIOJB30BAHUEM PA3IMYHBIX MCTOYHUKOB WH(GOPMAIIMM U COBPEMECHHBIX HH(POPMAIMOHHBIX TEXHOJIOTHH;
yMeHUu# (GOpMyIHpOBaTh M OOOCHOBBIBATH COOCTBEHHYIO TO3UIMIO TIO OTHOMICHUIO K (u3MUecKod HWHGOpMAIIHH,
MOJTy9aeMOU M3 pa3HbIX HCTOYHHUKOB,;

® BOCIMTAaHUE YBAXHUTEIHLHOTO OTHOIICHHS K YYEHBIM U MX OTKPBITHSM, YyBCTBA TOPJOCTH 3a POCCHUCKYIO (DHM3HUECKYIO
HayKYy.

Onucanue mecma yueoHo20 npeomema 6 yueOHOM njiaHe
JlanHast paboyasi mporpamma no (¢usuke A1 0a30BOT0 YpOBHs cocTaBieHa u3 pacuera 140 yacoB Ha ABa roja o0ydeHus (mo 2
yaca B Hezeto B 10 u 11 kmaccax)



Ilnanupyembie pe3yJibTaThI

HesTenbHOCTh 00pa30BATENBbHON OpraHu3aluu o0IIero oopa3oBaHUs MpPU OOYYEHUH (PU3MKE B CpPEIHEW IIKOJIE JOJKHA OBITh
HaIpaBlieHa Ha TOCTIKEHUE 00YYAIOIIIMICS CIEAYIONNX JUYHOCTHBIX Pe3yJ/ibTaTOB!
® yMEHHE YIPAaBJIATH CBOCH MMO3HABATEIHHON ACSITEIbHOCTHIO;



TOTOBHOCTh U CIIOCOOHOCTH K 00pa30BaHMIO, B TOM YUCJIE CaMOOOPa30BaHUIO, HA MPOTSHKEHUHN BCEU JKU3HU; CO3HATEIbHOE
OTHOUIEHUE K HENPEpPhIBHOMY OO0Opa30BaHUI0O KaK YCJIOBHIO YCIEHUIHOW MpoQecCHOHANbHOM U OOIIECTBEHHOM
NEeSITENbHOCTH;

YMEHUE COTPYAHHYATh CO B3POCIBbIM, CBEPCTHHUKAMH, JETbMH MIIAJIIETO BO3pacTa B 00pa3oBaTENbHOU, y4eOHO-
MCCJIEI0BATENbCKOM, MPOEKTHOM U IPYTUX BUIAX AEATEIBHOCTH;

c(OpPMHUPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO pAa3BUTUSI HAayKd; OCO3HAHUE
3HAYUMOCTU HAyKH, BJIAJICHUS JOCTOBEPHOM MHGOpMAIMEN O MepeloBbIX JOCTHKEHUAX M OTKPBITHSIX MUPOBOM U OTe-
YECTBEHHON HAyKH; 3aMHTEPECOBAHHOCTh B HayYHBIX 3HAHUSIX 00 YCTpPOMCTBE MUpa M OOIIECTBA; FTOTOBHOCTh K HAYYHO-
TEXHUYECKOMY TBOPYECTBY;

4yBCTBO F'OPJIOCTH 32 POCCUNCKYIO (PU3HUECKYIO HAYKY, TYMaHU3M;

MOJIOKUTEIBHOE OTHOLIEHUE K TPY/Y, LIENEyCTPEMIEHHOCTD;

IKOJIOTHYECKasl KyJbTypa, OEpeKHOEe OTHOILIEHHE K POJAHOM 3emiie, MPUPOJHBIM OorarctBam Poccuu u Mupa, HOHMMaHHE
OTBETCTBEHHOCTH 3a COCTOSIHUE ITPUPOJHBIX PECYPCOB U pa3yMHOE IPUPOIOIIOIb30BaHHUE.

MeTanpeaMeTHbIMU Pe3yJIbTATAMHU OCBOCHUS BBIITYCKHUKAMH CPETHEHN IIKOJIBI MPOrPaMMBbl IO (PU3UKE SIBISIOTCS:
- 0c80€HUe PezYNAMUBHBIX YHUBEPCAIbHBIX YUEOHBIX 0CUCMBUIL:

CaMOCTOSITENIbHO ONPEAEIIATh LIEIH, CTABUTh U (POPMYJIMPOBATh COOCTBEHHBIE 33/1a4u B 00pa30BaTEIbHON JIEATEIBHOCTH U
KU3HEHHBIX CUTYaLUsIX;

OLICHUBATh PECypChbl, B TOM YHCJIE€ BpeMsi M APYrM€ HEMaTepuaibHbIE PECYpChl, HEOOXOAMMBIEC IJsi JTIOCTHKEHHS
ITIOCTABJICHHOW paHee LIEIH;

COIOCTABJISITh HUMEIOLIUECS BO3MOKHOCTH U HEOOXOUMBIE AJIs1 JOCTUKEHHUS LIETTU PECYPCHI;

ONPEIEIATh HECKOJIBKO IYyTEH JOCTHKEHHS IIOCTABIEHHOM LIEIIH;

3aJ1aBaTh MapaMeTPhl U KPUTEPUH, IO KOTOPHIM MOKHO OMPENIETUTh, UTO 1I€JIb JOCTUTHYTA;

COIOCTABJIATH [TOJIyYEHHBIIN pe3ysbTaT AESITEIbHOCTU C IIOCTABICHHOM 3apaHee LEblo;

OCO3HAaBaTh MOCJEICTBUS TOCTHKEHUS MTOCTABICHHOM 1eJIU B ACSITEIbHOCTH, COOCTBEHHON JKU3HU U )KM3HHU OKPY KAIOIINX
JIOACH;

~0C60€HUE NO3HAB6AMEJIbHBIX VHUBEPCAIBHBIX yueﬁubtx oeiicmeuil:

KPUTHUECKH OIICHUBATh U MHTEPIPETUPOBATH MHPOPMAIIUIO C PA3HBIX MO3ULHII;
pacrno3HaBaTh U (PUKCUPOBATH MPOTUBOPEUUS B MHPOPMALIMOHHBIX HCTOUHUKAX;



UCIIOJIb30BaTh Pa3JIMYHbIE MOJEIIbHO-CXEMAaTUUYECKUE CPEACTBA JIJIsl MPEICTABICHUS BBISIBJICHHBIX B HMH()OPMAIMOHHBIX
MCTOYHUKAX MPOTUBOPEYUHIL;

OCYUIIECTBIISITh Pa3BEPHYTHIH MH(POPMAIIMOHHBIN MMOUCK W CTaBUTh Ha €ro OCHOBE HOBbIE (y4e€OHBIE M MO3HABATEIHHBIC)
3a/1auu;

UCKaTh U HAXOJUTH 000OIIEHHBIE CIIOCOOBI pEIIeHU 3a/1a4;

IPUBOJUTH KPUTUYECKUE APTYMEHTHl KaK B OTHOIIECHHUH COOCTBEHHOTO CYXKICHHs, TaK W B OTHOIICHUU JACUCTBUU U
CYKJIEHUH APYroro 4eJOBEKa;

aHAIM3UPOBATh U MPE0OPa30BHIBATH MPOOJIEMHO-TIPOTUBOPEUUBBIEC CUTYAIUY;

BBIXO/UTH 332 paMKH y4e€OHOTO IpeaMeTa U OCYIIECTBIIATh LEeJICHANPaBICHHBIA MOUCK BO3MOKHOCTH LIMPOKOTO MepeHoca
CPEACTB U CIIOCOOOB JICHCTBUS;

BBICTPAMBaTh MHIUBUIYAJIbHYIO 00pa30BaTEIbHYIO TPACKTOPHIO, YUUTHIBASL OIPAHUYEHHUS CO CTOPOHBI IPYTUX YYaCTHUKOB
Y PECYPCHBIE OTPaHUYECHUS;

3aHUMAaTh pa3Hble IMO3UIIMM B T[IO3HABATEIILHOW JEATETbHOCTH (OBITh YYEHHUKOM M YyuyuTesnem; (HopMyIupoBaTh
00pa3oBaTeNbHBIN 3alIPOC U BBINOJIHATH KOHCYJIBTATHBHBIE (PYHKIIUU CAMOCTOSITENBHO; CTABUTH IPOOJIEMY U paboTaTh HAJl
e€ perieHueM; yIpaBisaTh COBMECTHOM MMO3HABATEILHON JEATEIbHOCTHIO U TOAUUHSTHCS ),

-0C60€eHUE KOMMYHUKAMUGHBIX YHUBEPCAIbHBIX YUEOHbIX 0eliCHBUIL:

OCYLIECTBIISITh JI€JIOBYI0 KOMMYHHUKALIMIO KaK CO CBEPCTHHUKAMH, TaK M CO B3pOCIbIMU (KaK BHYTpPU 0Opa3oBaTesIbHON
OpraHu3alliH, TaK U 3a €€ MpeJeIamMn);

IIPU OCYIIECTBIECHUH IPYNIOBON pabOThl OBITH KaK PYKOBOJIUTENEM, TaK U YJICHOM MPOEKTHOW KOMaH/bBI B Pa3HBIX POJISLX
(reHepaTtopoM uael, KpUTUKOM, UCIIOTHUTENEM, PE3CHTYIOMIUM U T. [1.);

pa3BEPHYTO, JIOTMUYHO U TOYHO M3JIaraTh CBOIO TOUYKY 3PEHHUS C MCIOJIb30BAHUEM aJ€KBATHBIX (YCTHBIX M MUCHMEHHBIX)
SI3BIKOBBIX CPECTB;

pacno3HaBaTh KOHPJIMKTOT€HHbIE CUTYAIMH U MPEAOTBPAIIATh KOH(MIUKTHI 10 UX aKTUBHOU (pa3bl;

COTJIACOBBIBATh MO3ULIMN YWJIEHOB KOMAH/IbI B ITpoliecce paboThl HaJl OOLIUM NPOAYKTOM/pELICHUEM;

IPEICTaBISATh MyOIMYHO PE3yIbTaThl UHAUBUAYAIbHOW M TPYNIOBOM AESTENBHOCTH KaK Mepesl 3HAaKOMOMW, Tak M Hepen
HE3HAKOMOU ayJIUTOPHUEH;

noAOupaTh MapTHEPOB JIsl ACTOBOM KOMMYHUKAIIUU, UCXOISI U3 COOOPAKEHUI pe3yJIbTAaTUBHOCTH B3aUMOJICUCTBUS, a HE
JIMYHBIX CUMIIATHUH;



BOCIIPUHUMATh KPUTUUECKUE 3aMEUaHUsI KaK PECypc COOCTBEHHOI'O Pa3BUTHS;
TOYHO M EMKO (OPMYJIUPOBATh KaK KPUTHUECKHUE, TaK U OJOOpUTEIbHBIC 3aMEUaHus B aJpec APYTUX JIIOJIed B paMKax
JeJI0BOM 1 00pa30BaTeNbHON KOMMYHUKAIIMH, H30€Trast IpU STOM JIMYHOCTHBIX OIICHOYHBIX CY)KJICHUH.

IIpenmMeTHBIMH Pe3yabTATAMM OCBOCHHUS BBIMYCKHUKAMH CPEIHEW IIKOJIBI MporpamMmbl Mo (u3uke Ha 0a30BOM YPOBHE
SABJISIFOTCS:

c(OpPMHUPOBAHHOCTh MPECTABICHUNA O 3aKOHOMEPHOM CBSI3M U MO3HABAEMOCTH SIBJICHHH MPUPOJbI, 00 0OBEKTUBHOCTHU
HAy4YHOTO 3HAHUS, O POJM U MecTe (PU3UKM B COBPEMEHHOM HAYyYHOW KapTHHE MHUpa; NMOHUMaHUE POJu (DU3UKU B
dbopMupoBaHUU Kpyro3opa U GyHKIIUOHATBHOW IPAMOTHOCTH YeJIOBEKa VISl PEIlICHUs MPAKTUYECKHUX 3a/1ay;

BJIAJICHUE OCHOBOMOJATAIOMIMMHU (PU3NYECKUMH TMOHSATUSMH, 3aKOHOMEPHOCTSIMHU, 3aKOHAMU M TEOPHUSIMHU; YBEPEHHOE
M0JIb30BaHUE (PU3UYECKON TEPMUHOJIOTHEN U CUMBOJIMKOM;

c(hOPMUPOBAHHOCTh TMPEACTABICHUNA O (PU3UYECKON CYIIHOCTH SABJICHUA NPUPOABl (MEXaHUYECKUX, TEIUIOBBIX,
AIIEKTPOMATHUTHBIX U KBAaHTOBBIX ), BUAAX MaTepuu (BEUIECTBO U MOJIE), IBHKEHUH KaK CIIOco0€ CyIIeCTBOBAHUS MaTEPUU;
YCBOCHHE OCHOBHBIX HJEH MEXAaHUKH, AaTOMHO-MOJIEKYJIIDHOTO YYEHHS O CTPOCHMHM BEIIECTBA, JJIEMEHTOB
ANEKTPOJMHAMUKHI M KBAHTOBOM (DM3UKU; OBJIAJCHHUE MOHATUWHBIM allllapaToOM U CUMBOJUYECKUM S3BIKOM (PU3HKHU;
BJIa/ICHUE OCHOBHBIMM METOJAMM HAy4YHOI'O MO3HAHMs, UCHOJIb3yEMbIMU B (pU3MKE: HAONIIOIEHUE, ONMCAaHUE, U3MEPEHNE,
AKCIIEPUMEHT; BIAJCHUE YMEHUSIMH 00palaThiBaTh pPe3yJbTaThl HM3MEPEHHUI, OOHApYXHBaTh 3aBHUCHUMOCTb MEXKIY
(U3UYECKUMU BETUYMHAMU, OOBSICHATD MOJTYYEHHBIE PE3YIbTaThl U JIEJIaTh BHIBOIBI;

BJIAJICHUE YMEHHUSMH BBIJBUTaTh TUIIOTE3bl HA OCHOBE 3HAHMS OCHOBOMOJATAIONIMX (PU3NYECKUX 3aKOHOMEPHOCTEH U
3aKOHOB, MPOBEPATh UX SKCHEPUMEHTAIbHBIMH CpPEACTBaMHU, (POPMYIUpPYs L€Jib HMCCIEIOBAaHUS; BIIAJIECHUE YMEHUIMHU
OMKCHIBATh U OOBACHATH CAMOCTOSITENIBHO MPOBEIEHHBIE SKCHEPUMEHTHI, aHAIM3UPOBATh PE3yIbTaThl MOJYYEHHOW W3
AKCIIEPUMEHTOB MH(OpMaIUH, ONIPEAEIISTh TOCTOBEPHOCTh MOJIYYEHHOTO pe3ysIbTaTa;

YMEHUE PellIaTh MPOCTHIE U CIOXKHbIE (PU3NUECKUE 3a/1aUH;

c(hOpMUPOBAHHOCTh YMEHHUSI TMPUMEHSATH TOJYyUYCHHbIC 3HAHUS MJi1 OOBSCHEHUS YCIOBUU TPOTEKAHHS (PUINYECKUX
SIBJICHUM B MPUPOJIC U I NPUHATHUS MPAKTUUECKUX PELICHUIN B MOBCEIHEBHOW KU3HU;

NOHUMaHue (PU3NYECKUX OCHOB U MIPUHIIUIIOB AEUCTBUS (pabOThl) MAIIMH U MEXaHU3MOB, CPEJICTB MEPEIBUKEHHUS U CBSI3H,
OBITOBBIX MPUOOPOB, MPOMBIIIJIEHHBIX TEXHOJOTHYECKUX MPOLIECCOB, BIUSHUA WX Ha OKPYXKAIOUIYI0 Cpedy; OCO3HaHUE
BO3MOYKHBIX MPUYUH TEXHOTCHHBIX U 3KOJOTUYECKHUX KaTacTpod;



c(hOpMUPOBAHHOCTh COOCTBEHHOW MO3UIMU MO OTHOIIEHUIO K (u3nueckoil uHGOpMaIM, MOJy4yaeMOM W3 pPa3HbIX
MUCTOYHHUKOB.

IIpeaMeTHbIe pe3yabTAThl OCBOCHMSI BBIMYCKHUKAMHM CPEJIHEM WIKOJIBI MPOTpaMMbl MO (PU3MKe Ha yYriyOJEHHOM YpOBHE
JIOJIKHBI BKJTIOYATh TPeOOBaHUSA K pe3ysIbTaTaM OCBOCHHs 0a30BOr0 Kypca U JOMOIHUTENIBHO OTPaXaTh:

c(hOpMHUPOBAHHOCTH CUCTEMBI 3HAHUHN 00 0OMMX (PU3MUECKUX 3aKOHOMEPHOCTSX, 3aKOHAX U TCOPHUAX M MPEACTABICHHUM O
nencTBur Bo BeeneHHoM (GM3nIecKnX 3aKOHOB, OTKPBHITHIX B 3MHBIX YCIIOBHSX;

OTpabOTAaHHOCTh YMEHHMsI MCCJICIOBATh M aHAJIM3UPOBATh pPa3HOOOpa3HbIe (PM3MUECKHE SIBICHWUS W CBONCTBA OOBEKTOB,
OOBACHATH re0(U3NUECKUE SBJICHUS U IPUHIIUIBI PAOOTHI U XapaKTEPUCTUKU TPUOOPOB U YCTPOUCTB;

BJIaJICHUE METOJaMH CaMOCTOSITEJIbHOTO TJIAHUPOBAHUS U MPOBEICHUS (HU3UUECKUX IKCIIEPUMEHTOB, OMMCAHUS U aHAJIM3a
MOJIYYeHHOM U3MEPUTENIbHON NH(OPMAINH, OTIPEACIICHUS TOCTOBEPHOCTH MOJIYUYEHHOTO PE3YIbTaTa;

c(hOpMUPOBAHHOCTH YMEHHI MPOTHO3UPOBATH, AHAJIM3UPOBATH U OLICHUBAThH MOCJIEICTBUSL OBITOBOM U MPOU3BOJICTBEHHOMN
NEATEIbHOCTU YeJIOBEKa, CBA3aHHOMN ¢ (DU3NYECKUMU MPOIIECCAMHU, C MO3UIUN IKOJIOTUUECKON O€3011acHOCTH.

Conep:xanue

Ne
n/n

HaszBanue Konnu | Conep:xanne yueOHOro pasaesia KonTpoJs

pasjaena ecTBO | OcHOBHBIE H3yuaeMble BONPOCHI (mpakTHYeckue
4acoB J1adopaTopHbIe
padoThl,
TBOpP4YeCKHUe U
NpOeKTHbIE
padoThI, IKCKYPCHH

u Jp.)




10 knacc (70 yacos, 2 yaca B HeeJI10)

1 Brenenue. 1
®dusuka u
€CTECTBEHHO-
Hay4YHBII METO
MO3HAHUS
IPUPOJIBI
11 | ®usukau 1 ®dusnka — QyHgaMeHTaIbHAs HAyKa O
€CTECTBEHHO- npupoje. HayuHblil MeTo1 MO3HaHUS MUDA.
Hay4YHBII METOJ B3aumocBs3b Mexy GU3UKON U IpyruMu
MO3HAHUS €CTECTBEHHBIMU HayKaMH. MeTo/bl
PUPOIBI HAyYHOTO HCCIICIOBAHUS (PU3HUECKUX
sBieHuil. usndyeckre BEITUUNHBL.
[Torpeurnoct n3mMepeHuit HU3NIECKUX
BeJIMYUH. MozienupoBaHue sIBJICHUN U
IIPOLIECCOB MPUPOIbl. 3aKOHOMEPHOCTH U
ciny4yaiiHOCTh. DU3nyeckre 3aKOHbI U
TPaHMIIBI UX TPUMEHUMOCTH. DU3nueckue
TEOPUH U MPUHLIUI COOTBETCTBUA. Poib 1
MecTO (PU3UKU B GOPMUPOBAHUU
COBPEMEHHOM HAy4YHOU KapTUHBI MUPA, B
MPaKTUYECKON AESITETbHOCTH JIIO/IEH.
du3nkKa u KyJIbTypa.
2. Mexanuka 27
2.1 | Kunemaruka 7 Mexanunueckoe aBuxeHue. CucreMbl KonTponbsHas
orcuéra. CKaJIIpHBIE U BEKTOPHBIE pabota Ne 1
¢dbuznveckre BenuInHbl. MaTepuanbHas «I10 TeMeE

Toyka. [TocrynarenpHoe nBUKEHUE.
Tpaexropus, MyTh, IEpEMEIIECHUE,
KOOpAMHATa, MOMEHT BPEMEHH, ITIPOMEKYTOK
BpEMEHU. 3aKOH OTHOCUTEIIbHOCTH
IBUKEHUs. PaBHOMEPHOE IIPSAMOJIMHEHOE
nBrkeHrne. CKOpoCTh paBHOMEPHOTO

«KuaemaTrnka TOUKH
H TBEPAOI'O TCIa»

JlaboparopHas
pabota Ne 1
«3yueHne




MPSAMOJIMHENHOTO IBMKEHUA. Y paBHEHUE
paBHOMepHOTO JBMKeHUs. [ paduku
paBHOMepHOTO NBUXKEeHUS. Crodicenue
cKopocmell.

HepaBnomepnoe nuxxenue. Cpennsis
CKOPOCTb. MrHOBEHHas1 CKOPOCTb.
Yckopenue. PaBHOYCKOpEHHOE IBUKEHUE.
YpaBHeHHE PaBHOYCKOPEHHOTO JABHKEHHS.
I'paduku paBHOYCKOPEHHOTO

nBkeHusi. Ceob00Hoe nadenue mei.
YVekopenue c60600H020 naoemust.

JIBrKEHUE 110 OKPYKHOCTH € IIOCTOSIHHOM 110
MOJYJIIO CKOpocThio. LleHTpocTpemMurenbHoe
yckopeHnue. [lapamempui 0gudicenus
HebecHblx men. Abconomno meépooe meino.
IlocmynamenvHnoe u epawamenvroe
08UdICEHUEe ADCOTIOMHO MBEPO02O Mmeid.
YVenosas ckopocmo, yacmoma u nepuoo
oopaweHus.

JIBYOKCHUS Tea,
OpOIIEHHOTO
rOpHU30HTAIbHA

JlaGopaTopHas
pabota Ne 2
«3yuenue
JIBUKCHHSI TEJIa 110
OKPYKHOCTH

2.2

3aKOHEI
IMHAMUAKHA
Hrrotona

SBnenne nnepuun. Macca u cuia.
HNuepuuanpHble CHCTEMBI OTCUETA.
B3aumogeiictBue Ten. CinoxxeHue cui.
IlepBbIil, BTOPOY U TPETHUI 3aKOHBI
HprotoHa.

Ipunyun omunocumenvrocmu I anunes.
['eoyenmpuueckas u cenuoyeHmpuiecKkas
cucmembl omcuéma.

2.3

Cuiiel B
MEXaHUKE

3aKOH BCEMUPHOTO TATOTEHUSI.
I'paBUTaLIMOHHAS TOCTOSHHASL.

Cuna tsoxect. Cuna maxcecmu Ha Opyaux
naanemax. Ilepeas kocmuueckas ckopocme.
Hsusicenue HebeCHbIX men U CHYMHUKOS.
Bec 1 HEBECOMOCTb.

KoHntponbHas
pabota Ne 2 o Teme
«JIlnnamuka. 3aKOHBI
MexaHuku HproToHa.
Cuiibl B MEXaHUKE»
JlaGopatopHas




Cwunbl ynpyroctu. 3akoH ['yka.

pabota Ne3

Cunel TpeHus. «3mepenne
JKECTKOCTHU
MPY>KUHBI»
JlaGopaTopHas
pabora Ne 4
«3mepenue
ko3 dunreHTa
TpeHUs
CKOJIBXKCHUS»
2.4 | 3akoHbl Nmnynse Tena. UMnynbe cuiibl. 3aKoH Jlaboparopnas
COXpAaHEHUS B COXpaHEHUs UMIyJibca. PeakTuBHOE paborta Ne 5
MEXaHUKe JBUKEHUE. «3y4yeHue 3akoHa
Pabota cuibl. MOIITHOCT®D. COXpaHEHUs
Kunernueckas sueprus. MEXaHUYECKON
PaGora cuibl Tspkectu. [loTeHIManbHas SHEPTUH.)
SHEPTHUs TeJla B TPABUTAIMOHHOM I10JI€.
PaGora cuibl ynipyroctu. [loreHinanpHas
SHEPTUs Yynpyro AepopMUPOBAHHOTO TeTa.
3aKOH COXpaHEHHUsI MEXaHUYECKON IHEPTHUH.

2.5 | Craruka PaBHOBecue MaTepHallbHON TOUYKHU U Jlaboparopnas
TBEpAOro Tena. Buasl paBHOBecus. YcinoBus | padotaNe 6
paBHOBECHS. «3yuenune
MOMEHT CHJIBI. paBHOBECHS TETA

oJ1 AelicTBHEM
HECKOJBKUX CHJI»
2.6 | OcHOBBI JlaBnenue. 3akoH I[lackans. PaBHoBecue
TUAPOMEXAHUKHI YKUJIKOCTH U Ta3a. 3aKOH Apxumea.
[IimaBanue Tei.
Jsusicenue scuokocmu. 3axon bepuynnu.
Ypaenenue bepuynnu.
IlonBenenue KonTponbshas

HUTOI'OB U3YYUCHUS

pabota Ne 3 o Teme




TEMBI «3aKOHBI
«MexaHuKa COXpaHEHHS B
Mexanuke. CTaTukay
3. Monexynsipnas | 17
busnka u
TEPMOJIMHAMHKA
3.1 | OcHoBHI 2 MonekynsapHo-kuaernueckas reopust (MKT)
MOJICKYJISIPHO- CTPOEHUS BEILIECTBA U ¢
KMHETUYECKOM SKCIIEPUMEHTAJIbHBIE JJOKA3aTeNIbCTBA.
teopun (MKT) bpoyHOBCKOE IBUKEHUE.
TemmnepaTypa u TEII0BOE paBHOBECHE.
[Ixaner Henbcusa u KenbBuna. AGcomoTHast
TeMIlepaTypa Kak Mepa cpeaHei
KMHETUYECKON YHEPTUU TEIIOBOTO
JBUKCHHSI YACTHI] BEILIECTBA.
Cuitpl B3aMMOZCHCTBUS MOJIEKYIT B Pa3HBIX
arperaTHbIX COCTOSTHUSIX BELIECTBA.
Monens «uaeanbHBINA Ta3y.
JlaBnenue raza. CBsi3b MeX/1y 1aBICHUEM U
CpeHEeW KMHETUYECKON YHEpruen
MOCTYIATEBHOTO TEIJIOBOTO IBUKEHHUS
MOJIEKYJI HJICATbHOTO Ta3a.
OcHOBHOE ypaBHEHUE MOJIEKYIISIPHO-
KHHETHYECKOW TEOPHH MJICATHHOTO Ta3a.
3.2 | YpaBHeHuE 5 YpaBHEHHE COCTOSHUS UACATBHOIO rasa. JlaGopatopHas
COCTOSIHMS Ta3a VYpaBuenue MeHnneneepa-Kianepona. paboTtaNe7
N3onponeccel. ['a30BbIE 3aKOHBI. «OKCIepUMEHTAIIbHA
s IPOBEPKA 3aKOHA
I'en-JIroccaka»
3.3 | B3zaumusle 1 B3anMHbIe ipeBpalieHust >KUIKOCTH 1 Ta3a.
IpeBpaCHUs HacepleHnHble 1 HeHaChIIEHHbIE

KHUAKOCTHU U rasa

napsl. Jaenenue nacviuenHo2o napa.
Kunenue. Baasxcrnocmo 6030yxa.




3.4

Kunkoctu u
TBEp/Ible Tela

Mogaenb cTpoeHUs JKUAKOCTH.
IToBepXHOCTHOE HATSKEHUE.

Cmavusanue u HecmauusaHue.

Kanunnapeo.

Kpucranmmaeckue u amopdabie

tena. Moodenv cmpoenust meépovix

men. MexaHn4yeckne CBOMCTBA TBEP/BIX TEII.
JKukue kpucTauisl.

3.5

OCHOBEI
TEPMOJIMHAMUKU

Buyrpennss sueprus. Tepmoannamuyeckas
CUCTEMA U €€ PABHOBECHOE COCTOSIHUE.
PaGora u Temnonepenaya Kak crocoOsbl
W3MEHEHUs BHYTPCHHEH YHEPrHUHu.
KonuuecTBO TEmIOTHI.

Temnoémkoctb. Dazosbie nepexooul.
VYpaBHenue TeroBoro 6ananca. [lepssiit
3aKOH TEPMOIUHAMUKH.

AnmabaTHBIN mporiecc.

HeoOpaTuMocCTh TETIOBBIX

MIPOLIECCOB. Bmopoii 3aKoH mepmMOoOUHAMUKU
U e20 cmamucmu4eckoe moaKkosaHue.
[IpeoOpa3oBaHus YHEPTUH B TETIIIOBBIX
MammHax. [Juxn Kapno. KIIJ] TemioBeix ma-
IIUH.

KonTponbhas
pabota Ne 4 o Teme
«MomnekynspHas
¢u3uka u
TEPMOJUHAMHKA)

OCHOBBI
INEKTPOAH-
HAMUKHA
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4.1

DNEeKTpOoCTaTUKa

DneKTpuYecKuii 3apsi. 3aKOH COXpaHEHUs
AIEKTPUUYECKOTO 3apsiia. DIECKTPUIECKOE
B3aumojeiicTeue. 3akoH KysoHa.
Bnusxooeticmeue u oanvrooeticmsue.
Hanpsixk€aHOCTh M MOTEHIIMAN
AIIEKTPOCTATUUECKOTO TIOJIS, CBS3h MEXKTY
HUMH.

KonTponbHas
pabota Ne5 o Teme
«DNEKTPOCTATUKAY




JIluHuK HanpsHKEHHOCTH U
OKBHUIIOTCHIHAJIBHBIC IIOBEPXHOCTHU.
[IpuHIMI Cyneprno3uIUM SJIEKTPUUECKUX
nosieit. PaznocTs norenuuanos. //poeooHuku
U OUDNIEKMPUKU 8 DTIeKMPUYECKOM noJie.
DnekTpruyeckast EMKOCTb.

Kongnencarop. Suepeus snekmpuueckoz2o
noJs.

4.2 | 3aKoHBI [TocTosuHbIM 251eKTpUyeckuii Tok. Cuma KonTponbhas
MOCTOSIHHOTO toka. Conpotusnenue. [lociaenoBarensuoe u | padbora Ne 6 o reme
TOKa napajuieIbHOe COSTMHEHHUS TPOBOIHHUKOB. «3aKOHBI
Pa6ora u momrHOCTh TOKA. 3aKoH J[xoyis- MTOCTOSTHHOTO TOKa»
Jlenna. JlaGopaTopHas
Onexrpoasuxymas cuina (3C). pabota Ne 8
3akoH Oma 111 OJIHOM JIEKTPUYECKOM «[locmenoBarenapHOE
LIETIH. U TlapajiebHoe
COEIMHEHUS
MIPOBOJTHUKOBY
JlaGopaTopHas
pabora Ne 9
«M3mepenne D/1C n
BHYTPEHHETO
CONPOTHUBIICHUS
HMCTOYHHMKA TOKA.)»
4.3 | Dnexktpuyeckuit DNeKTpOHHAas MPOBOAUMOCTb METAJIIOB. KontponbHas
TOK B pa3JINYHBIX 3aBUCUMOCTD COIPOTUBIIEHUS IPOBOIHUKA pabota Ne 7
cpenax OT TEMIIepaTyphl. «INEeKTpUIYECKU

Ceepxnposooumocme.

DNEKTPUYECKUH TOK B TIOJIYIIPOBOIHHUKAX.
CoOcCTBeHHAS U MPUMECHAS TIPOBOAMMOCTH.
p-n-niepexon. I1oaynpooonuxoswlii 0uoo,
mpanzucmop. Ilonynposoonukogvie
npudopul.

TOK B PA3JIMYHBIX
cpenax»




DJIEKTPUUYECKUIN TOK B

ANEKTPONIUTAX. DNeKMPOIU3.
DJIEKTPUYECKUI TOK B BaKyyMe U raszax.
Ilnasma.

Peseps 3
11 kaacc (70 yacos, 2 yaca B He/1eJ10)
1. OcHoBBI 9
AJIEKTPOIMHA-
MMUMKHU (mponomxeHue)
1.1 | MaruaurtHoe nosie | 5 MarnuTHoe nosie. MUaaykuus Jlaboparopuas
MarHuTHOTO 1oJiA. BekTop MarHuTHOM pabotaNe 1
WHTYKIIH. «Habmonenune
JleiicTBrE MarHUTHOTO TIOJISl HA POBOJHUK C | IEHCTBUS
TOKOM U JIBHKYIIYIOCS 3apsKCHHYIO MarHUTHOTO MO Ha
YacTHUILy. TOK»
Cuna Amniepa. Cuna Jlopenna.
[IpaBuiio 1eBoit pyKu.
MarauTHbIE CBOMCTBA
BellecTBa. Maenumuas 3anuco uHpopmayuu.
OnexmpouzmepumeinbHvie npudOpoL.
1.2 | DnexrpoMarHuTH | 4 SIBneHMe HNEKTPOMArHUTHOW UHYKITHH. Jlaboparopnas
ast THAYKLUS Maruutssiii notok. [Ipasuno Jlenna. 3akon | pabora Ne 2
ANEKTPOMArHUTHOM WHIYKITHH. «3yuenune
DNEeKTPOMarHuTHOE IOJe. JIEUCTBUS SIBJICHUS
Buxpeesoe snekmpuueckoe JJIIEKTPOMArHUTHOMN
noze. IIpakTuyeckoe NpUMEHEHHE 3aKOHA WHIYKITUH.
ANEKTPOMArHUTHOM
uHAYKIUU. Bosuuxnosenue I/]C unoykyuu 6 | KonTponbHas

OBUINCYUUXCS NPOBOOHUKAX.

SIBrieHNE CaMOMHTYKIINH.
NHIYyKTUBHOCTS.

DHeprusi MarHuTHOTO MOJIA TOKa. DHepaus
9JIEKMPOMASHUMHO20 NOJIAL.

pabota Ne 1 o Teme
«MarHuTtHOE noJIe.
OJIeKTpOMarHuTHas
WHTYKIIHS




Mexanuueckue
KoJiIeOaHus

17

2.1

Mexanuueckue
Koe0anus

Mexanuueckue KoneOaHusl.

CBobonHbIe Kosebanus. MaTeMaTn4eckuii u
NpY>KUHHBIA MasiTHUKH. [TpeBpanenns
SHEPTUU MPHU KOJICOaHMIX. AMIUIUTY/IA,
MepUoJI, 4acToTa, (ha3a KoseOaHU.
BrinyxeHHble KojeOaHus1, pe30HAHC.

JlaGopaTopHas
paborta Ne3
«Omnpenenenue
YCKOpEHUs
¢BOOOIHOTO
MAJCHUS IPU
MOMOIIY MasITHUKA. »

2.2

DNEeKTpOMarHuT-
HbIE KOJICOaHUS

DNeKTpOMarHuTHbIC KOJICOaHusI.
KonebarenbHblit KOHTYD.

CB00OIHBIC AIIEKTPOMArHUTHBIE KOJICOAHMS.
Asmoxonebanus. Boinyscoennvie
NEeKMPOMASHUMHbIE KOEOAHUSL.
[TepemeHHBIN TOK.

Konoencamop u kamywxa 6 yenu
nepemenno2o moka. Pezonanc 6 yenu
nepemeHH020 MOKd.

Onemenmapnasn meopus mpancgopmamopa.
IIpouzeoocmeo, nepedava u nompebieHue
9/IeKMPUYECKOLL SHEPSULL.

2.3

Mexanuueckue
BOJIHEI

Mexannyeckue BoaHbl. [lonepeunsie u
IIPOIOJIbHBIE BOJIHBL. DHEPIHs

BOJIHBL. Mumepgepenyus u ougparxyus
801H. 3BYKOBBIE BOJIHBI.

2.4

DNeKTpOMarHuTH
bI€ BOJIHBI

DNeKTPOMarHuTHOE TOJIE.
DNEeKTPOMarHuTHbIE BOJHBI.

Buxpeoe anexkrpudeckoe noine. Ceoticmea
INNEKMPOMACHUMHBLX GOJIH. I[I/IaHaBOHLI
SJICKTPOMAardHuTHBIX H3Hy‘IeHHI>'I " ux
MPaKTUYECKOE TPUMEHEHUE.

Ipunyunsl paduoceasu u meneeuoeHusl.

KoHntponbHas
pabota Ne 2 o Teme
«Konebanus n
BOJIHBI»

OnTuka

13




3.1 | CBetoBble 11 I'eomerpuueckas ontuka. [Ipamonuneiitnoe | JlaboparopHas
BOJIHBI. pacnpocTpaHeHUEe CBETa B OJJHOPOIHOM pabota Ned
['eomeTpuyeckas cpene. 3aKkoHbI OTpaxkeHHs U npenomsienuss | «M3mepenue
Y BOJIHOBast cgeta. [lonHoe orpaxkenue. Onruueckue IIOKa3aTens
OITHKA pUOOPEI. MPETIOMIICHUS

BonHoBbIE cBOliCTBa CBETA. CTEKJIa»

CkopocTs cBeta. IuTepdepenIus ceera. JlaGopaTopHas

KorepentHocTh BoyH. Jludpakmus cBera. pabota Ne 5

[Tonspuzanus ceera. [{ucnepcus ceera. «Omnpenenenue

[IpakTrueckoe npuMEHEHUE ONTUYECKOMN CUJIbI U

ANEKTPOMATrHUTHBIX U3TYYCHHH. dboxycHoro
paccTosiHus
cobuparoiei
JIUH3BDY
JlaGopaTopHas
pabora Ne 6
«Omnpenenenue
JUTMHBI CBETOBOM
BOJIHBI»
JlaboparopHas
pabota Ne 7
«Oyenka
ungopmayuonHo
éMKOCmU KOMRAKM-
oucka (CD»

3.2 | U3nydenue u 2 Bunel nznydenunit. icrounuku csera. JlaboparopHas
CIIEKTPBI Crnektpsl. CrieKTpaibHbIN aHAIN3. pabota Ne 8»

TemnoBoe uznyuenue. Pacnpedenenue «Habmonenue
9HepauU 8 cnekmpe abcoImMHO 4YEPHO20 CIUTOIIHOTO U
mena. JIMHENYaToro
[Ixana 3MeKTpOMarHUTHBIX BOJIH. CIIEKTPOB»
Hab6mronenne ciekTpos.

4 OcHOBBI 3




CIIelIMaIbHON

TEOpUHU
OTHOCHUTEIIb-
HOCTHU
3.1 | OcHoBHI 3 Ipuuunst nosisnenus CTO.
CIIELUAJILHON [Toctrynarst CTO: uHBapraHTHOCTb MOJYJIsA
Teopuun CKOpPOCTH CBETa B BaKyyMe, IPUHIIUII
OTHOCHUTEIIBHOCT OTHOCHUTENIbHOCTH DUHILITEHHA.
u (CTO) Ilpocmpancmeo u epems 6 cneyuanbHou
meopuu OMHOCUMENbHOCU. IHepeUsl U
UMNYTILC C80OOOHOU YaACMUYDL.
CBsi3b MacChl ¥ SHEPTUH CBOOOTHOMN
YaCTULIBI. DHEPIHsl OKOSI.
5. KBanToBas 17
buznka
5.1 | CetoBbie 4 Ilpeomem u 3a0auu K8aHmMoBoU PUIUKU.
KBaHTHI I'unoreza M. I1nanka o kBaHTax.
®otordppext. DoToH.
VYpaBHenue A. DUHIITEIHA 115
dboTorddexra.
Onvimotr A.I'. Cmonemoasa.
3axonwvl homoagppexma.
KopnyckynspHo-BoIHOBOMH
nyanusMm. JJugparxyus
91eKmpoHO8. JlaBIIeHHUE CBETA.
Omnsritel I1.H. Jle6enesa u C.W. BaBunosa.
CooTHo1IEHNE HEOTIPENENEHHOCTEN
I'eitzenOepra.
5.2 | AromHnas ¢usuka | 3 OmnsiThl Pesepdopnaa. [Tnanerapuas mozaensb

cTpoeHus aroma. OOBsICHEHHE JINHEIUaTOro
CIIEKTPa BOAOPO/a HA OCHOBE KBAaHTOBBIX
rnocTysaToB bopa.

Cnonmanmnoe u gbiHyHcOeHHOe




usjiyuyeHue ceemada. J]asepbl.

5.3

duzuka
aTOMHOTO siApa

CocraB U CTpOEHHE aTOMHOTO SIIpa.
N3oTonsl. SnepHbie CUIIbI.

Obmennas mooensb 10epHO20
83AUMOOeUCMBUL.

JledekT Macchl M SHEPTHUS CBS3H sIpa.
PanuoakTuBHOCTH. BUbl painoakTHBHBIX
MPEBPALLEHUN aTOMHBIX

anep. Paouoakxmuenoe usnyyeHue, npasuia
cMeuenusl.

3aKOH paJInOaKTUBHOTO pacmaja.

MeTo 161 HaOJIFOICHUS U PETUCTPAIIUU
AJIEMEHTAPHBIX YACTHII.

SnepHbIe peakIyu, PEaKuu ICICHUS 1
cuHTesa. LlenHas peakius neneHus

snep. Aoepuas snepeemuxa. TepMosiiepHbIi
CHHTE3.

[IpumeHeHue anepHOn

sHepruu. buonozuueckoe oeticmaue
PAOUOAKMUBHBIX U3LYYEHUII.

5.4

OnemMeHTapHbIe
YaCTHUIIBI

DJieMeHTapHbIE YaCTHUIIbI.
OyHIaMEHTAIbHBIE B3aUMOJICHCTBUA.
Y CKOPUTENH JIEMEHTAPHBIX YACTHLL.

KonTponbHas
pabota Ne 4 o Teme
«KBanToBas
¢buznka»

Crpoenue
Bcenennoi

6.1

Conneunas
CHUCTEMA.

Buoumvie osuoicenusn nebecrnvix men. 3axonwi
Kennepa.

CoiHeuHas cUCTeMa: TIaHEThl U MaJjIble
Tena, cucrema 3emisi-JlyHa.

lNanaktuka. CoBpeMEeHHBIE MPEACTABICHUS O
CTPOEHUU U ABOJIIOIMY BceneHHoM.

6.2

CouHiie u

Crpoenue u 3Bomronus CosHIA U 3BE3 .




3BE3bI Knaccudukamms 38€371. 383161 1 HICTOYHUKHU
WX YHEPIHH.
6.3 | Crpoenue 2 lpyeue eanakmuku. Ilpocmpancmeenno-
Bcenennoii 8pemMeHHble Macumaobbl HaO.100aemoll
Bcenennoii. I[lpumenumocms 3aKoH08
@usuxu 011 00BACHEHUSI NPUPOObL
KOCMUYECKUX 00BbEKMOo8.
Temuasn mamepus u mémnas sHepeusl.
7. IToBTOpEHME 2
Pesepn 3
TemaTuueckoe INIAHUPOBAHUE
Ne | HazBanme paznesna | Koauu | [lmanupyemblie pe3yiabTaThl (IpeIMeTHBIE)
n/n eCT-BO
4acoB
10 kaacce (70 yacos, 2 yaca B He/1eJ110)
1 Beenenue. Gusukan | 1
€CTEeCTBEHHO-
Hay4HBIA METOJ
MTO3HAHUS TIPUPOTBI
1.1 | ®dusukau 1 OOBACHATH Ha KOHKPETHBIX IPUMEpPaxX pojb U MeCTO (PU3MKH B

€CTECTBEHHO-
Hay4YHBIN METOJ
MTO3HAHUS PUPOJIBI

(bopMUPOBAaHUM COBPEMEHHOM Hay4YHOU KapTUHbBI MUpA, B
Pa3BUTUHU COBPEMEHHBIX TEXHUKU U TEXHOJIOTUH, B
MPAKTUYECKOU ESITEIbHOCTH JI0IeH. JJeMOHCTpUpOBaTh Ha
IpUMepax B3aUMOCBS3b MEXIY GU3UKOHN U APYrUMHU
€CTECTBEHHBIMU HayKaMH.

Bocrpou3BoauTe ¢XxeMy Hay4HOTO II03HAHUSA, IPUBOJIUTD
MIpUMeEpPHI €€ UCTIOb30BaHus. J[aBaTh onpeaeneHne MOHITUN U
pacrio3HaBaTh UX: MOJIeNb, HAyYHas TUIIOTE3a, (pu3nuecKkas
BEJIMUYMHA, PU3NYECKOE SBJICHUE, HAYUHBIN (PakT, pUandeckuii
3aKOH, (u3nyecKasi TeOpusi, IPHUHLIUI COOTBETCTBHUSI.




O60cHOBBIBaTH HEOOXOIUMOCTD UCIIOJIB30BAHUS MOJIEEH s
onucanus pusnyecKkux siBIeHUH 1 npoueccos. [IpuBoanuTh
PUMEPBl KOHKPETHBIX SIBICHUMN, IPOIIECCOB U MOJIEIIEH ISl UX
OTIHCAHMUSL.

[TpuBoauTh NpuMepsl hu3HYECKUX BeInduH. DopMyIupoBaTh
¢u3nveckre 3aKOHbI. YKa3bIBaTh IPaHHUIIBI IPUMEHUMOCTH
bu3HYECKUX 3aKOHOB.

[IpuBOAMTH PUMEPHI UCIIOIB30BAHUS (PU3NUECKUX 3HAHUHN B
YKUBOMHCH, aPXUTEKTYpPE, IEKOPATUBHO-TIPUKIIATHOM
HCKYCCTBE, MYy3BIKE, CIIOpTE.

Oco3HaBaTh ICHHOCTh HAYYHOT'O TIO3HAHUS MHUpPA JIJIs
YeJI0OBEUYECTBA B IEJIOM U JIJISl K&XKOTO YEIOBEKa B
OTJIETbHOCTH, BAXKHOCTh OBJIAJICHUSI METOJJOM Hay4YHOTO
TIO3HAHUS JIJISl IOCTHIKEHUS ycIiexa B JII00OM BHUJIE
MPAKTUYECKOH JeITeIbHOCTH.

l'oToBUTE MIpe3eHTAINU B COOOIICHHS 110 U3YUYECHHBIM TeMaM
(BO3MOYKHBIE TEMBI IIPEJICTABICHBI B yUCOHHKE).

Mexanunka
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Kunemartuka

I[aBaTI) OMpECACIICHUC MOHSTHHA: MEXaHUYECKOE JABUXXCHUC,
NOCTYTIaTeNIbHOE IBM)KEHHE, PABHOMEPHOE JBHKCHUE,
HEPAaBHOMECPHOC ABHUKCHUC, PABHOYCKOPCHHOC ABHIKCHUC,
JIBIDKEHHUE 110 OKPYKHOCTH C IMTOCTOSIHHON CKOPOCTBIO, CHCTEMA
oTcuéTa, MaTepuaibHas TOYKa, TPACKTOPHSI, TTYTh,
nepeMeIieHne, KOOpAnHaTa, MOMEHT BPEMEHH, IIPOMEKYTOK
BPEMCHH, CKOPOCTb PAaBHOMCPHOI'O ABMIKCHUA, CPEAHAA
CKOPOCTh, MTHOBEHHAs1 CKOPOCTh, YCKOPEHHE,
IIEHTPOCTPEMHTEIIFHOE YCKOPEHHE.

Pacrio3HaBaTh B KOHKPETHBIX CUTYAIIMsIX, HAOIIOIATh SIBICHHUS:
MCXaHUYCCKOC NABHUKCHUEC, ITIOCTYIIATCIIbHOC ABUXKCHUC,
paBHOMEpPHOE JIBWKEHUE, HEPABHOMEPHOE JBIIKCHUE,
PaBHOYCKOPEHHOE JABMIKECHHE, 0BUIICEHIUE C YCKOPEHUEM
€80000H020 nadeHus, TBUKEHUE 110 OKPYKHOCTH C TOCTOSIHHOM




CKOPOCTBIO.

BocnpousBouTh SBICHHS: MEXaHUYECKOE JIBIKEHUE,
paBHOMEPHOE JBUKEHHE, HEPABHOMEPHOE JIBHKEHUE,
PaBHOYCKOPEHHOE JIBUKEHUE, OBUNCEHUE C YCKOPEHUEM
€80000H020 naodenusl, TBUKEHUE 110 OKPYKHOCTH C TOCTOSTHHOM
CKOPOCTBIO J1s1 KOHKPETHBIX Tell.

3anaBaTh CUCTEMY OTCYETA JUISl OMUCAHUS IBUKCHUS
KOHKPETHOTO TeJa.

Pacnio3naBaTh cuTyaliu, B KOTOPBIX TEJIO MOXKHO CUUTATh
MaTepUaJIbHOU TOYKOM.

OnuceIBaTh TPACKTOPUU JIBHXKEHUS TEJI, BOCIPOU3BOIUTH
JBUKCHHUE U TPUBOUTH MIPUMEPHI TEJl, IMCIOIINX 3aaHHYIO
TPACKTOPUIO IBUKECHHUS.

OnpenensiTh B KOHKPETHBIX CUTYAIUSIX 3HAUCHUS CKATSPHBIX
(bu3NYECKUX BEIMYMH: MOMEHTA BPEMEHH, IPOMEKYTKA
BpPEMEHU, KOOPAMHATHI, IIyTH, CPEAHENH CKOPOCTH.

HaxoauTb MOZy/b U IPOEKIIMH BEKTOPHBIX

BEJIMYUUH, 8bINOIHAMb OCUCMEUS YMHONCEHUS HA
YUC10,CII0KEHUS, 8b1YUMAHUSA BEKTOPHBIX BEJTUYHH.
OnpenensTh B KOHKPETHBIX CUTYAIUSIX HAIIPABICHHUE, MOIYJb U
MPOEKIIMU BEKTOPHBIX (PU3NUECKHUX BEIHUMH: TIEpEMEIICHHUS,
CKOPOCTH PaBHOMEPHOTO JIBI)KEHUS, MTHOBEHHOW CKOPOCTH,
YCKOpEHUS, [ICHTPOCTPEMHUTEILHOTO YCKOPEHUSI.

[IpumeHsTh 3HAHUS O ACUCTBHUSIX C BEKTOPAMHU, IMTOTYICHHBIE HA
ypokax reomeTpuu. Ckiaoviams u 8b14UmMams 6eKmMopbl
nepemewjeHull U CKOpoCmel.

Buisagnams ycmotiuugole nogmopsowuecs cea3u mexcoy
BEIUYUHAMU, ONUCHIBAIOWUMU MEXAHUYECKOe 0BUICEHLLe.
Hcnonvzosams pasnuunvle 21eKmponHble pecypcbl OJis
HOCMPOeHUs IKCHEPUMEHMATILHBIX 2PAPDUKO8 U UX 00PAbOMKU.
Yemanasnueams ghuzuuecxuii cmoicn kodppuyuenmos
NPONOPYUOHATLHOCMU 8 BbIAGIEHHBIX CBA3AX, 6 pe3yivmame
nOIY4ams HOBble PuzuiecKue 6eIUdUHbL.




Pabomamu 6 nape, epynne npu evinonnenuu
UCc1e008amenbCKux 3a0aHull.

Oyenusamov peanbHOCMb 3HAYEHUL NOJYYEHHbIX QU3UYECKUX
BENUYUH.

Braoemv cnocobamu onucanus 08udiceHus: KOOPOUHAMHBIM,
BEKMOPHBIM.

3anuchIBaTh YPaBHEHHUS PABHOMEPHOTO M PABHOYCKOPEHHOT'O
MEXaHHYECKOTO JBIKeHUs. COCTAaBIATh ypaBHEHUS
PaBHOMEPHOT'O U PABHOYCKOPEHHOTO MPSMOJIMHEHHOTO
JBUKCHHS B KOHKPETHBIX CUTyarusax. OnpenensiTh mo
YPaBHEHHSIM NTApaMETPhI ABHKCHHSL.

[TpumMeHsTh 3HAHUS O IOCTPOCHUHU U YTEHUH IPaPUKOB
3aBUCUMOCTH MEX]y BeJTMUYNHAMH, TIOJTYYCHHBIC Ha YPOKax
anreOpsl. CTpouTh rpaduk 3aBUCUMOCTH KOOPAMHATHI
MaTepHaIbHOW TOYKH OT BPEMEHH JBIKEeHHS. OnpeensaTh 1o
rpaduKy 3aBHCHMOCTH KOOPJIMHATHI OT BpEMEHU XapaKTep
MEXaHUYECKOTO JIBM)KCHUS, HAYaJIbHYIO KOOPIUHATY,
KOOpJMHATY B YKa3aHHBI MOMEHT BPEMCHH, N3MCHCHUE
KOOPJIMHATHI 32 HEKOTOPBII MPOMEXYTOK BPEMEHH, MTPOSKITUIO
CKOPOCTH (ISl PABHOMEPHOTO MPSMOJIMHEHHOTO JIBUKCHHS ).
Omnpenensats no rpaduKy 3aBUCUMOCTH MTPOEKIIMU CKOPOCTH OT
BPEMCHH XapaKTep MEXaHUIECKOTO JIBHKEHUS, POCKIIHIO
HAYaJIbHOW CKOPOCTH, MPOEKIINIO YCKOPEHHUSI, U3MEHEHH e
KoopauHaThl. OnpeaensaTs no rpaduKy 3aBUCUMOCTH ITPOCKITHH
YCKOpPEHUS OT BPEMEHH XapaKTep MEXaHUYECKOTO JIBHXKEHUS,
WU3MEHEHHUE TIPOSKIIUU CKOPOCTH 32 OTPEICIIEHHBIH
MIPOMEKYTOK BPEMECHHU.

JlaBaTh omnpeneneHune MOHATHIL: a0COMOTHO TBEPAOE TEIO,
MOCTYTATEILHOE U BPAIlaTeIbHOE ABMKCHUS a0COTIOTHO
TBEpAOro Tena. Pacmo3HaBaTh B KOHKPETHBIX CUTYAIUsX,
BOCIIPOU3BOINTH W HAOJIOIaTh TIOCTYIATEIbHOS U
BpallaTeIbHOE ABHKEHUS TBEPIOTO Tena. [[puMeHsITs Moenb
a0COTFOTHO TBEPJIOTO TeJIa JIJISl OMMCAHUS JBUKCHHUS TEI.




Boruncnars 3Ha4eHus YriI0BOW U JIMHEHMHON CKOPOCTEH,
YaCTOThI U IICPUOIa o6pameHH51 B KOHKPCTHBIX CUTYyallugX.

Onpeoensmob napamempvi 08UNCEHUL HeOeCHbIX mell.
Haxooumwv neobxooumyro 015 0anHbIX pacuémos ungopmayuio
6 Uumepneme.

Cmpoums epaghuxu 3a8ucumocmu nPoekyuu u Mooy
nepemeujenus, cCKopocmu MamepudaibHot MOYKY Om 6peMeHU
osuocenus. Cmpoums 2paguku 3a8UcUMoOcmu nymu u
KOOPOUHAMbL MAMEPUATLHOU MOYKU OM 8PEMEHU OBUIHCEHUSL.
Onpeodenams no epaguxy 3a8UcUMOCmU KOOPOUHAMbBL OM
BPeMEHU XAPAKMep MeXAHUYECKO20 OBUNCEHUS, HAUATbHYIO
KOOpPOUHAmMy, KOOPOUHAMY 8 YKA3AHHBIN MOMEHM 8peMeHU,
U3MeHeHue KOOPOUHAMbL 3a HEKOMOPbIL NPOMEHCYMOK
8pemeHU, NPoeKyUIo CKopocmu (07151 pAGHOMEPHO20
NPAMOJIUHEUHO20 OBUINCEHUST), CPEOHIOI0 CKOPOCIb, MOOYlb
MAKCUMATILHOU MCHOBEHHOU CKOPOCMU.

Onpedenamp no epaguxy 3a8Ucumocmu npoexyul
nepemeujerus om pemMeHU XapaKmep Mexanuyecko2o
08UIHCEHUS, NPOEKYUIO CKOpocmu (0151 pABHOMEPHO2O
NPAMOTUHEUHO20 OBUNCEHUS), USMEHEHUe KOOPOUHAMDI.
Onpedenamo no epapuxy 3a8UcCUMoOCmu NPOEKYUY CKOpocmu
om 8pemMeHU Xapakmep MexaHuiecKko2o O8UNCEHUs, NPOEKYUIO
HA4anbHOU CKOPOCMU, NPOEKYUIO YCKOPEHUsl, NPOEKYUI0
nepemeujerus, usmMeHenue KOopouHamol, NPOUOEHHbIL NYMb.
Onpedenams no epapuxy 3a8uUcuMocmu npoeKyun yCKOpeHus
OMm BpeMeHU XapaAKmep MeXaHuyecKo20 08UNCEHUS, USMEHeHUe
npoeKyuLU CKOpoCmu, UsmMeHeHue Mooy CKOpOCmu 3a
onpeoenénnblll NPOMENCYMOK BPEMEHU.

Paznuuath myTh 1 nepeMenieHne, MTHOBEHHYIO U CPETHIO0
CKOpOCTH.

N3mepsaTh 3HaYSHUS TepeMEIeHus, TyTH, KOOPAUHATHI,
BPEMCHH JIBHKCHHS, MTHOBEHHOH CKOPOCTH, CpETHEH




CKOpPOCTH, YCKOPEHHUSI, BPEMEHH JIBUKECHUS.

Paborath B mape npu BHIIOJIHEHUH JIAOOPATOPHBIX padoT u
IpaKkTU4YecKUX 3ananuil. [IpuMensaTh Mozenu «MarepuanbHas
TOUYKa», «PABHOMEPHOE MPSIMOJIMHENHOE ABHIKEHUEY,
«PaBHOYCKOPEHHOE JIBMXKEHUE JJIs1 ONUCAHUS ABHKCHUS
peabHBIX TeJ U 00BEKTOB, U3YUaeMbIX B Kypce OHOJIOTHH.

2.2

3aKOHBI JUHAMUKH
Hrerotona

[laBaTh onpeneieHue MOHATHI: MUHEPLHS, HHEPTHOCTh, Macca,
CHWJIa, PABHOJCHCTBYIOIAs CHJIA, MHEPLUAIbHASI CHCTEMA
0TcuéTa, HEMHEPLIMAJIbHAs CUCTEMA OTCUETA, TEOLEHTPUYECKAS
Y T€JIMOLIEHTPUUYECKAsl CUCTEMBI OTCUETA.

PacnioznaBate, HaOmt01aTh sBJIeHUE UHEpUUU. [IpuBoAUTH
IIPUMEPBI €r0 NPOSBICHUS B KOHKPETHBIX CUTYaLUsX.
OOBSICHIATH MEXaHUUECKUE SIBJICHUS B MHEPLUAIbHBIX U
HEUHEPLUAIbHBIX CUCTEMaX OTCUETA. BbIAEATh NECTBUS TEl
JpyT Ha JApyra U XapakTepus3oBarb ux cuiaamu. [IpumeHsTsh
3HAHUA O IEMCTBUAX HAJ BEKTOPaMHU, IOJIYYCHHbIE HA YPOKaX
reoMeTpun. OnpenensaTb paBHOAECHCTBYIOIIYIO CUITY ABYX U
Oonee cui. Onpedensimsb pagHOOeuCmyIouyio CULy
9KCNEPUMEHMANbHO.

DopMynupoBaTh NEPBLIN, BTOPOX U TPETHUM 3aKOHBI HbI0TOHA,
YCIIOBUS UX IPUMEHUMOCTH.

Buvisgnams ycmouiuugvle no8mopaouwuecs Cea3u Mexicoy
YCKOpeHuem mena u oeticmsyroujeli Ha He2o CUIOU.
Yemanaenueamo dhuzuueckuii cmvicn kodsgppuyuenma
NPONOPYUOHATILHOCTU 8 BbIABTICHHOU CEA3U (8ENUYUHA,
obpamuas macce mena).

Ycemanasnueams mpemuii 3axon Hetomona
9KCNEPUMEHMANLHO.

IIpuMeHATH nepBbIN, BTOPOM U TPETHUM 3aKOHBI Hbl0TOHA IIpH
PELICHUH PACUETHBIX U IKCHEPUMEHMANbHBIX 3a0a.
060cH08bI8AMb B03MOIHCHOCHb NPUMEHEHUSL 6MOPO2O U
mpemvezo 3akono8 Hviomona 6 2eoyenmpuyeckoti cucmeme




omcuéma. Haxooums 6 oononnumenvroti tumepamype u
Unmepneme ungopmayuro, noOmeepicoarowyro epaujeHue
3emnu.

DopMyIHPOBATH MPUHIIUIT OTHOCUTENIbHOCTHU ["anumest.

2.3

CuJisl B MEXAHUKE

[TepeuncisiTh BUIBI B3aUMOICHCTBUS TEJI U BUBI CHII B
MeXaHHKE.

JlaBaTp onpeneneHue MOHATHI: CUJIa TSKECTH, CUJla
YIPYTOCTH, CUJIa TPEHHUsI, BEC, HEBECOMOCTb, nepecpy3Ka,
nepeas KOCMUYecKas CKopocnib.

DopMyIUpPOBATH 3aKOH BCEMUPHOTO TATOTEHUS U YCIOBUS €TI0
MIPUMECHUMOCTH.

Haxoauts B tononaHuTensHOM nutepatype u MHTepHere
uHpopManuio 00 OTKpbITHH HEI0TOHOM 3aKOHA BCEMHUPHOTO
TATOTEHUS, @ MaKice UHPOPMAYUIO, NO3BONAIOULYIO PACKPLIMD
JIO2UKY HAYYHO20 NO3HAHUS NPU OMKPLIMUU 3AKOHA 8CEMUPHO20
MAOMEHUS.

[IpuMeHSTh 3aKOH BCEMHPHOTO TSTOTCHHUS ITPH PEIICHUN
KOHKPETHBIX 33/1a4.

Hmems npeocmasnenue 06 unepmuou macce u
2PABUMAYUOHHOLL MACce: HA3bI8AMb UX PA3TUYUSL U CXOOCEO.
PaccunThIBaTh CHITY TSDKECTH B KOHKPETHBIX

CUTYalUsX. Boluucnamo cuny msasxcecmu u ycKkopeuue
600001020 nadeHus Ha Opy2ux nianemax. Boruucisamo
YCcKopeHue c80000H020 NAOEeHUs. HA PA3TUYHBIX WUPOMAX.
Haxooumw 6 dononnumenvrou aumepamype u Mnmepneme
ungopmayuro o napamempax niaHem u Opyeux HebecHvlx mel.
Paccuumuvieamov nepsyro kocmuueckyio ckopocme.
Hcnonvzosams 3akonbl Mexanuxu 0Jisi 00bACHEHUS 0BUNCEHUSL
HebecHbIX mell.

BoeruncnsaTe Bec Ten B KOHKPETHBIX CUTyalusx. Ha3piBaTh
CXOJICTBO W Pa3JINYMs Beca U CHIIBI TSDKeCTH. Pacmo3HaBarth n
BOCIIPOM3BOANTH COCTOSIHUS TEJI, TPU KOTOPBIX BEC TeJla paBeH




CHJIE TSDKECTH, OOMbIe MIIM MeHbIIe e€. ONMUCHIBAThL U
BOCITPOU3BOJUTH COCTOSIHME HEBECOMOCTHU TeJa.

Onpeodensimob nepecpysKy mena npu pewieHuu 3aoad. Haxooumo
8 0ononHumenbHou iumepamype u Mnmepneme unghopmayuro o
BIUAHUU HEBECOMOCMU U Nepespy3KU Ha OP2aAHUM

yenoeexa. ' OTOBUTH IPE3CHTAIINU U COOOIIEHUS O TIOBEICHUHU
TE€JI B YCJIOBUSIX HEBECOMOCTH, O MOJIETAX YEJIIOBEKa B KOCMOC, O
JOCTH>KCHUSIX HAIllel CTpaHbl B MOJTOTOBKE KOCMOHABTOB K
MOJIETAaM B YCIIOBUSIX HEBECOMOCTH.

Pacnio3naBatb, BOCIIpOM3BOAUTH U HAOJIO1ATh Pa3IUYHbIC
BUJbI feopmaruu Ten. DopmynupoBath 3aKoH ['yka, rpaHUIIbI
€ro MPUMEHUMOCTHU. BBIYUCIIATD U U3MEPSITH CUITY YIIPYTOCTH,
JKECTKOCTD MPYKUHBIL, HCECMKOCb CUCMEMbL NPYICUH.
Hccrnedosamsv 3a6ucumocms cuivl ynpyeocmu om oegopmayui,
BLINOJIHAMb IKCNEPUMEHMATILHYIO NPOBEPKY 3AKOHA

I'yka. Pacrio3HaBath, BOCIIPOU3BOINTE, HAOTIOAAT SBICHUS
CyXOr0 TPEHUS MOKOS, CKOJIbKECHUS, KAUEHUs, SIBJICHUE
COTPOTHUBIICHUS MPHU JABUKEHUU TeJIa B )KUJIKOCTU WJIU Ta3e.
N3mepsTh 1 n300paxkaTh rpauecKu CHIIBI TPEHHS TTOKOS,
CKOJIBXKCHUS, KAUEHU S, KUIKOTO TPEHHS B KOHKPETHBIX
cutyanusx. Mcrnonb3oBarh popmyny Asisi BEIUUCICHUS CUITBI
TPEHUsI CKOJILKEHUS TIPH PELIeHUH 3a/1a4. Buisgnsame
9KCNEePUMEHMANbHO GEIUYUHBI, O KOMOPbLIX 3A6UCUM CUNA
MpenUsi CKONbIHCEHUS.

N3mepsTh cuily TSKECTH, CHITy YIIPYTOCTH, BEC TENa, CUITY
TPEHUs, yIUTHHEHUE TPYKUHBI. OTNpeIesaTh ¢ TOMOIIbI0
KOCBEHHBIX U3MEPEHUN KECTKOCTh MPYKUHBI, KOIPPHUIIUESHT
TPEHUS CKOJIbKEHUSI.

PaboTaTh B nape npu BHIMOTHEHUHU MPAKTUICCKUX 3aJaHUH.
Haxoauts B jononHuTensHon auteparype u Murepuere
WH(OpMAIIHIO O BKJIaJIe Pa3HBIX YUEHBIX B PA3BUTHE MEXAHHUKH.
['oTOBUTH Mpe3eHTAIuU B COOOIICHHUS 10 H3yYEHHBIM TEMaM.
[TpuMeHATh 3aKOHBI TUHAMUKH TSI OTTMCAHUS IBYKCHUSI




PCaILHBIX TCII.

2.4

3aKoH COXpPAaHCHUA B
MCXaHUKE

JlaBaTh onpeeieHue MOHATHI: UMITYJIbC MaTEPUAIbHON TOUKH,
HUMITYJIBC CHJIBI, UMITYJIbC CUCTEMBI TEJl, 3aMKHYTasi CUCTEMa
TeJI, PEaKTUBHOE JBHXKCHUE, peaKmusHasi CUd.

PacrnioznaBatk, BOCIpOM3BOANTh, HAOIIOAATH YIPYTHUE U
HEYIPYTUe CTOJKHOBEHUS TEJI, PEAKTUBHOE JBUKCHHUE.
HaxoauTb B KOHKpETHOM CUTyallud 3HAYCHUSI UMITYJIbCa
MAaTepUAIbHON TOUKU U UMITYJIbCA CHUJIBI.

DopMyIHPOBATH 3aKOH COXPAHEHHUS UMITYJIbCa, TPAHULIBI €T0
MIPUMEHUMOCTH.

CocTaBiATh ypaBHEHUS, OIMUCHIBAIONINE 3aKOH COXPAHCHHS
MMITyJIbCa B KOHKPETHOM cuTyauuu. HaxoauTs, ucnonb3ys
COCTaBJICHHOE YpaBHEHUE, HEU3BECTHBIC BEIIMUNHBI.
Co3naBaTh CUTYyallMH, B KOTOPBIX MPOSIBIISIETCS 3aKOH
COXpaHEHHUS UMITYJIbCa.

Haxonuts B nonosnHuTensHoM nureparype u Uatepuere
uH(OPMAIIHIO 10 33/TaHHOM TeMe. | 0TOBHUTH Mpe3eHTAINH U
COOOILIEHHUs IO U3YYEHHBIM TeMaM (BO3MOKHBIE TEMBbI
IIPEJICTaBJICHbI B YUEOHUKE).

['0TOBUTH Mpe3eHTAIIMHN U COOOIICHHUS O MOIETaX YeIOBeKa B
KOCMOC, O JOCTH>KCHHSIX Halllel CTpaHbl B OCBOCHUU
KOCMHUYECKOTO MPOCTPAHCTBA.

PaGoTaTe B ape wiu rpyre npu BBIOJIHEHUH MPAKTUYECKUX
3aJlaHuH.

JaBatb onpeneneHne MOHATUN: paboTa CUIIbI, MOIIIHOCTb,
KMHETUYECKasi YHEPTUs, MOTEHIMAIbHAs SHEPT U, TOJIHAS
MeXaHUYeCKasl SHEPTHsI, U30JIMPOBAHHAS CUCTEMA,
KOHCEpBAaTHUBHAs CHUJIA.

BBIYuCisITh B KOHKPETHON CUTYalMK 3HAYCHUS (PU3UIECKUX
BEJIMYMH: PabOTHI CHIIBI, paOOTHI CHIIBI TSDKECTH, PAOOTHI CHIIBI
YIOPYTrOCTH, paOOTHI CHIIBI TPEHUS, MOIITHOCTH, KWHETUYECKON
HSHEPTrUU, U3MEHEHUS] KHHETUUYECKOU SHEPIUH, MOTEHIUATbHOMN




SHEPTUHU TeJl B TPABUTAIMOHHOM I0JI€, TOTEHIUAIBHON
SHEPrUM YIPyro AeGOopMUPOBAHHOTO TeTa, MTOJTHON
MEXaHUYECKOW SHEPTHUH.

CocCTaBisITh YpaBHEHUS, CBSA3BIBAIONIUE PAOOTY CHIIBI,
JICUCTBYIOIIEH HA TEJIO B KOHKPETHOM CUTYyalluu, C U3MEHEHUEM
KMHETUYECKOM 3Hepruu Tena. Haxonuts, ucnonb3ys
COCTaBJICHHOE YpaBHEHUE, HEU3BECTHBIC BEJIMUUHBI.
DopMyJIMPOBATH 3AKOH COXPAHEHUS IMOJHOM MEXAHUYECKOU
SHEPryHU, Ha3bIBaTh I'PAHUIIBI €70 TPUMEHUMOCTH.
CocTaBiaTh ypaBHEHUS, OMUCHIBAIOLINE 3aKOH COXPAHCHUS
MOJIHOM MEXaHWYECKOM YHEPruu, B KOHKPETHOM CUTYALIMH.
Haxonuthb, ncnonb3ysl COCTaBIEHHOE YPaBHEHUE, HEU3BECTHBIE
BEJINYHMHEI.

Co3znaBaTh CUTYallMH, B KOTOPBIX MPOSIBIISIETCS 3aKOH
COXpaHEHUsI MOJIHOW MEXaHUYECKOWU SHEPTHH.

BBINOJIHATE 3KCIEPUMEHTAIBHYIO ITPOBEPKY 3aKOHA
COXpaHEHHUSI MEXaHUYECKOU SHEPTrun. BhIMOIHATH KOCBEHHbIE
M3MEPEHUS UMITYJIbCA TEIAa, MEXaHUYECKON SHEPIUU Tea,
pabOTHI CHIIBI TPECHHMS.

PabotaTs B mape, rpyrire npu BBITTOJIHEHUH MPAKTHYECKUX
3aJlaHuH.

IIprmeHATHh 3aKOHBI COXPAHEHUS! UMITYJIbCA U MEXaHUYECKOMN
DHEPIUHU [l ONMCAHUS JBUKEHUS PEaIbHbIX TEI.

2.5

Craruka

JlaBaTb onpeneneHne MOHATUI: PaBHOBECHE, YCTOWUNBOE
paBHOBECHE, HEYCTOIHUNBOE paBHOBECHE, O€3pa3IMuHOe
PaBHOBECHE, IIJIEYO CHUJIbI, MOMEHT CHUJIBL.

HaxonuTts B KOHKPETHOW CUTyalluy 3HAUYEHHUS ILIeYa CUIIBI,
MOMEHTA CHUJIBI.

[lepeunciiaATh yCa0BHUsA PAaBHOBECUS MAaTEPUAIIbHOW TOYKU U
TBEpAOTrO Tesa. COCTaBIATh YpaBHEHUS, ONIMCHIBAIOIINE
YCIIOBUS PABHOBECHUS, B KOHKPETHBIX CUTyauusax. Onpenensrs,
HCITOJIb3Ys COCTABIICHHOE YPAaBHEHUE, HEM3BECTHBIE BEJIMYUHBI.
Pacnio3HaBatk, BOCIPOM3BOIUTH U HAOIIOIaTh pa3IuyHbIe




BU/Ibl PAaBHOBECHS Tel.

N3mepsaTh cuily ¢ IOMOILIBIO IPYXUHHOTO JUHAMOMETpA U
1u(pPOBOro AaTYMKA CUIIBI, U3MEPATH IJIe40 cuiibl. PaboTaTh B
nape, TpYIIe MPH BBITTOJHEHUHU MPAKTUYECKUX 3a/IaHUH.
Haxonaute B nononHuTtenbHOM uteparype u Murepuere
UH(POPMALIHIO O 3HAYCHUU CTaTUKU B CTPOUTEIHCTBE, TEXHUKE,
OBITY, 00BsICHEHHE (DOPMBI U Pa3MEPOB 0OBEKTOB MPUPOIBI.
['oToBUTH Npe3eHTauu U COOOIIEHUS], 8bINOIHANMb
uccnedosamenvckue pabomol MO 33JJaHHBIM TEMaM.

PaboTath B mape npu BHITOIHEHUH JIAOOPATOPHON pabOTHI

2.6

OCHOBBI
THAPOMEXAHUKU

JlaBaTh onpenelieHUuE MOHATHIL: HEC)KUMaeMas KUJIKOCTb,
PaBHOBECHE KUIKOCTHU U T'a3a, THIPOCTATUYECKOE

NaBJICHUE, IAMUHApHOe medenue, mypoyieHmuoe medeHue.
Pacnosnasams, 6ocnpoussooums u Hab100ams 1AMUHAPHOE U
mypoyienmuoe meyeHue HUOKOCMU.

Haxonuth B KOHKPETHOM CUTyalluy 3HAYEHUS 1aBJICHUS B
MOKOSIIIENCS KUJIKOCTH UM Ta3e.

®opmynuposars 3akoH [lackans. [Ipumensats 3akoH [lackans
JU1s1 OOBSICHEHMSI TUIPOCTATUYECKOTO MapaioKca, s
00BsICHEHUS PUHITUTIA IEHCTBUS THIPABINYECKOTO Mpecca U
BBIYMCIICHUS TapaMETPOB Ipecca.

®opmynupoBath 3akoH Apxumenaa. [I[puMeHsTs 3aK0H
Apxumena ajis peleHus 3aaa4. PaccunTeIiBaTh MIOTHOCTD TeJa
10 €r0 MOBEACHUIO B KUAKOCTU. OnpenensiTb BO3MOKHOCTh
MIJIAaBaHUS Tena.

Cocmaenams ypasnenue beprynnu 6 KOHKPEMHbIX CUMYAYUSIX.
Onpeodenamop, UCNOL3YSL COCMABNIEHHOE YPAGHEHUe,
Heu38ecmHule eUYUNDL.

IIpuooums npumepul, unocmpupyroujue blnoIHeHue
ypasuenus bepnynnu. lpumenams ypasnenue beprynnu ons
ONUCAHUSL OBUNCEHUSL HCUOKOCIU 8 PACMEHUSIX U HCUBLLX
OP2AHUBMAX.




Haxooumw 6 dononnumenvrotl iumepamype u Mnmepneme
ungopmayuro 06 ucnonwvzoeanuu ypaerenus bepuyinu 6
mexHuKe u ovimy.

ITonBenenue uroro | 1 OnuceiBaTh MEXaHUYECKYIO KapTUHY Mupa. [lepeuncnsate
W3yYEHUS TEMBI 00BEKTHI, MOJICTIH, SIBJIICHUS, (PU3MUECKNE BETMUNHBI, 3aKOHBI,
«MexaHuKa Hay4dHbIe ()aKThl, CPEICTBA ONMHUCAHMS, pACCMAaTPHUBAaEMbIC B
KJIACCUYECKOU MeXaHuKe. DopMyIupoBaTh NPSIMYIO U
00paTHYIO 3aJ1auyil MEXaHUKH. Y Ka3bIBaTh IPAHMIIBI
MIPUMEHUMOCTH MOJIEIIEH U 3aKOHOB KJIACCUYECKON MEXaHHKU.
HaspiBath npumepsl HCIIOJIL30BaHUS MOJIENICH U 3aKOHOB
MEXaHUKH JIJIs1 ONUCAHUS JIBH)KEHUS PEAJIbHBIX TEI.
3. MonekynsipHas 17
du3uka u
TEpPMOJIMHAMHUKA
3.1 | OcHoBBI 2 JlaBaTh onpeaeneHue MOHATHI: TEIUIOBBIC SBJICHUS,
MOJIEKYJIIPHO- MaKpPOCKOIUYECKHUE Tella, TeIJIOBOE JABMKEHHE, OPOYHOBCKOE
KUHETHYCCKOI IBUXKEHHE, TUQPQY3uUsi, OTHOCHTEIbHAS MOJICKYJIIpHAs Macca,
teopun (MKT) KOJIMYECTBO BEIIECTBA, MOJISIPHAs: Macca, MOJIEKyJia, Macca

MOJIEKYJIbI, CKOPOCTh JBUKEHUS MOJICKYJIbI, CPETHSS
KMHETUYECKasi SHEPTUsl MOJIEKYJIbl, CUIIbl B3aUMOIEUCTBUS
MOJIEKYJI, UACAIbHBIN T'a3, MUKPOCKOIIMYECKHUE ITapaMeTphl,
MaKpOCKOIUYECKUE TTapaMeTphl, TaBJIeHHEe ra3za, abcoNoTHAS
TeMneparypa, TemioBoe pasHoBecue, MKT.

[lepeuncnaTh MUKPOCKOITMYECKHE U MAKPOCKOITUYECKUE
napameTphl rasa.

[lepeuncnars ocHoBHbIE nonoxeHuss MKT, npuBoautsb
MIPUMEPHI, PE3YJIbTAThl HAOJIIOACHUI U ONHMCHIBATh
SKCHEPUMEHTHI, JOKA3bIBAIOIINE UX CIPABEMAJIUBOCTb.
Pacrio3HaBaTh U ONUCHIBATH SIBJIEHUS: TEIUIOBOE JBIM)KCHHE,
OpoyHOBCKOe IBMXeHue, Tuddy3us. BocrponzBoauts u
OOBSICHATH OIBITHI, IEMOHCTPHUPYIOIIUE 3aBUCUMOCTH CKOPOCTH
muddy3un OT TeMIEpaTyphl U arperaTHOTO COCTOSIHHS




BemecTBa. Habmonate auddy3uro B KUAKOCTIX U raszax.
Hcnonbp3oBath nogyuyeHHbIE HA YPOKAX XUMHUHU YMEHUS
OTIpEeeNATh 3HaYCHHSI OTHOCUTEIHHON MOJIEKYJIIPHOM MAacChl,
MOJISIPHOM MaccChl, KOJIMYECTBA BEILIECTBA, MACCHI MOJIEKYJIbI,
dbopMynupoBath (HU3NUECKUI CMBICT TOCTOSIHHONW ABOTajpo.
Onucvieams Memoovl onpeoesieHusi pazmepos MOJLeKYIl,
CKOPOCMU MOJIEKY .

OueHuBaTh pa3Mep MOJIEKYJIbI.

OOBSICHATH OCHOBHBIE CBOWCTBA arperaTHbIX COCTOSTHUI
BemecTsa Ha ocHoBe MKT.

Co3z0asamb KomnvromepHvle MOOeIU MENI08020 OBUINCEHUS,
OPOYHOBCKO20 8UdICEeHUS, A6IeHUs. OUPPY3UU 8 MEEPILLX,
HCUOKUX U 2a3000pasHbIx menax, onvima lleppena.
OnuceIBaTh MOJIEINb «UICATBHBIN Ta3», onpeoesims SpaHuybl
eé NPUMeHUMOCmU.

CocraBnars ocHoBHOE ypaBHenne MKT uaeanbHOro rasa B
KOHKpPETHOU cuTyauu. OnpenensiTe, UCIO0JIb3Yys COCTABICHHOE
ypaBHEHUE, HEU3BECTHBIC BEJIMYUHBI.

CocTaBiATh ypaBHEHHUE, CBA3BIBAIOLIECE AaBICHUE UICAIBHOTO
rasa co CpeHell KHHETHYECKOM SHEprue MOJIEKyYJI, B
KOHKpPETHOMU cuTyanuu. OnpeaensiTh, UCIOJIb3Yys COCTABIEHHOE
ypaBHEHHUE, HEU3BECTHBIC BETMYUHBI.

OnuceIBaTh CIIOCOOBI U3MEpeHHs TeMIiepatypbl. CpaBHUBATh
mkansl KenbBuHa u Lenbcus.

CocTaBisITh ypaBHEHHE, CBSA3bIBAIOIIEE A0COIIOTHYIO
TeMIepaTypy UIACaJIbHOrO ra3a co CPeAHEN KUHETUYECKOM
SHEPTUEH MOJIEKYJI, B KOHKPETHOU cutyaruu. OnpenemnsiThb,
HCIIOJIb3Ys COCTABIIEHHOE YPaBHEHUE, HEM3BECTHBIC BETUUNHBI.
CocTaBnaTh ypaBHEHHUE, CBA3BIBAIOIIEE JABICHUE HUACATHHOTO
ra3a ¢ a0COJIOTHOH TeMIiepaTypoi, B KOHKPETHON CUTYaI[|H.
OrnpenensarTh, UCTIOIB3Ys COCTABICHHOE YpaBHEHUE,
HEU3BECTHBIE BEJIMYUHBI.

N3mepsTh TeMIepatypy KUIKOCTH, Ta3a )KHUIKOCTHBIMU U




nudpoBeIMU TepMoMeTpaMu. PaboTats B mape, rpymnie mpu
BBITIOJIHEHUH TPAKTUYECKUX 3aJaHUi.

Haxoaute B nononxutenbHoOM tureparype u Uurepuere
CBEJICHUS 110 UCTOPUU PA3BUTHUS aTOMUCTHUYECKON TEOPUH
CTPOCHHUS BEILIECTBA.

3.2

YpaBuenue
COCTOSIHUSA Ta3a

CocTaBisaTh ypaBHEHHE COCTOSIHUS UI€AIBHOTO ra3a U
ypaBHeHue MeHnneneeBa-Kianelipona B KOHKPETHOM CUTYallUH.
Bbruncisate, HCHoOIb3ys COCTABICHHOE YpaBHEHHUE,
HEH3BECTHBIC BEJIMYMHBI.

Pacrnio3HaBaTh M ONUCHIBATH U30MPOLIECCHI B UJIEAILHOM Ta3e.
IIpoenozuposams ocobeHnocmu npomeKkanus U30npPoYeccos 6
UOeanbHoOM 2aze Ha OCHO8e YPAGHeHUU COCMOANUS UOeAbHO20
eaza u Menoeneesa-Knanetipona. Obocnosvieams u
omcmaueams 80U NPEONONONCEHU.

@opMyIMpoBaTh ra30BbIE 3aKOHBI M OTIPEIEISTH TPAHHUIIBI HX
npuMeHUMOCTH. COCTaBIATh ypaBHEHHUS JJIsl MX ONUCAHUS.
BbrauciaTe, HCMOIB3ys COCTaBICHHOE YpaBHEHHE,
HEU3BECTHBIE BEJIMUMHBI.

[IpencraBnsaTs B Buae rpadukoB N30XOPHBIN, N300apHBIH U
U30TepMHUEeCcKuil mpouecchl. OnpeaensaTs no rpadgukam
XapakTep mporiecca ¥ MakporapaMeTphl HACaTbHOTO ra3a.
Hccnedosamv sKcnepumeHmanbHoO 3a8UCUMOCIIU MEHCOY
Makponapamempamu npu U30npoyeccax 6 2ase.

N3MepaTh naBiIeHHE BO3/AyXa MAaHOMETPaMU U LIU(PPOBBIMU
JTaTYNKAMH JJABJICHUS Ta3a, TEMIepaTypy raza — )KUIKOCTHBIMU
TEPMOMETPaMH M U(YPOBBIMU TEMITEPATYPHBIMHU JTaTINKAMH,
00BEM raza — ¢ MOMOUIbIO CUIb(OHA.

PaGoratp B mape, rpyrire npy BHITOJHEHHN TPAKTUIECKAX
3aJJaHuH.

Haxoauts B nutepatype u MHTepHeTe nH(popMalnio 1no
3aIaHHOU TeMe.

["'OTOBUTH NMPE3EHTANNU B COOOIICHHS IO N3YUYEHHBIM TeMaM




(BO3MOKHBIEC TEMBI TIPEJICTABIICHBI B yUeOHHUKE).
[IpumenATs MOAEIBb UAECATBHOIO Ia3a JJIsl ONKCAHUs IOBEACHUS
peabHBIX Ta30B.

3.3

B3aumursie
MpeBpallCHHs
JKUIKOCTH U ra3a

JlaBath ompeerneHue MOHITHIA: UCTIAPSHUE, KOHICHCAITHS,
KHUIICHUE, TMHAMUYECKOe PaBHOBECHE, HACHIIIICHHBIN Tap,
HEHACHIICHHBIN Nap, Kpumu4eckas memnepamypa,
memnepamypa KuneHus, adcoIiomuas 81ax#cHOCmMy 6030yXd,
napyuanvbHoe 0asiieHue, OMHOCUMENbHAs GIAICHOCHb 8030YXd,
MOYKa POCubl.

Pacrnio3HaBaTh, BOCIIPOU3BOAMTh, HAOIOIATh SIBIICHHS:
UCTIapeHue, KOHICHCAIUs, KUTICHHE.

Onucwvisams ceoticmsa Hacvluenno2o napa. Cozoasams
KOMNbIOMEPHbLE MOOENU OUHAMULECKO20 PABHOBECUSL.
Hzmepsimb 61a3CHOCHb 8030YXA C NOMOWDBIO 2USPOMEMPA U
ncuxpomempa. Onucvleams yCmpoucmeo 2uepomempa u
ncuxpomempa. Onpedensanms OMHOCUMENbHYIO GIANCHOCHb HO
ncuxpomempuieckou maonuye. Onpedensims adCONOMHYIO
BIAICHOCMb 8030YXA, NAPYUATbHOE OABIeHUe, OMHOCUMENbHYIO
BIAACHOCMb 8030VXA, MOYKY POCHI 8 KOHKPEMHBIX CUMYAYUSLX.
Haxooums 6 numepamype u Unmepneme ungopmayuro,
20MOBUMb NPE3CHMAYUU U COOOUeHUS O BNIUAHUU BILANCHOCMU
6030YXA HA NPOYECCHl HCUZHEOETMENbHOCIU YeTI0BEKd.

3.4

’Kunkoctu u TBEp/bIE
Tena

[TepeuncnsaTh CBOWCTBA JKUAKOCTH U OOBSCHATH UX C TOMOIIIBIO
MOJIETU CTPOECHUS KUIKOCTH, co31anHOi Ha ocHoBe MKT.
JlaBaTh omnpeneicHe MOHATHI: CHIla TOBEPXHOCTHOTIO
HaTSKEHUSI, KOO (UIIMEHT MOBEPXHOCTHOTO

HATSHKCHUS, NOBEPXHOCHAS IHEPRUs.

Pacnio3znaBaTh ¥ BOCIIPOM3BOJUTH PUMEPHI MPOSIBICHUS
JENCTBUS CUJIbI IOBEPXHOCTHOTO HATSKEHUS.

Onpeodenamo cuny no8epXHOCMHO20 HAMSANCEHUS,
K02¢hhuyuenm nosepxHOCmMHO20 HAMANCEHUsl, NOBEPXHOCTHYIO




9HEP2UI0 IHCUOKOCMU 8 KOHKPEMHbIX CUMYAYUSIX.

Pasznuuamv cmauusarowue u He cmavugarowue nogepxXHoOCmy
HCUOKOCTU.

Ob6vacHaAmMb NPUYUHY OBUNCEHUS HCUOKOCTNU NO KANUTIAPHBIM
mpyoxam.

Paccuumvisamo gvicomy noonamus (OnycKkamus) HcuoKocmu no
Kanuuispy.

Jasamw onpedenenue nowamull.: KpUCmaiiuieckoe meio,
amopgHoe meno, aHU30MpPONUs.

HaspiBath cxozcTBa 1 pa3nuyust TBEPIABIX TEI, aMOPPHBIX Tel,
KUAKUX KPUCTAILIOB.

[lepeuncnsaTs cBONCTBA TBEPIBIX TEII U OOBACHAMY UX C
HOMOWBIO MOOeNU CMpoenus. JleMoHcmpuposamas
0COOEHHOCMU CIMPOEHUSL KPUCTATIUYECKUX U AMOPDHBIX
MeEPObIX meil, UCNOIb3YS 00BEMHBIE MOOETU KPUCTNAILILOS.
Tlpusooumuv npumepwl npoyeccos, NOOMBEEPIHCOAIOUJUX
CX00CMB0 U pa3nudus C80UCME KPUCALIUYECKUX U AMOPHHBIX
MeEpOvIX meil.

Haxooums ¢ Humepueme u 0onoanumensHol iumepamype
c8e0eHUs 0 C8OUCMBAX U NPUMEHEHUU KPUCTATTUYECKUX U
AMOPGHBIX Mamepuaos.

T'omosumw npezenmayuu u coooujenuss no u3y4eHHvIM memam
(603MOIiCHbIE MeMbl NpedCmAasieHbl 8 yieOHuKe).

JlaBath orpe/iesnieHue MOHITHN: TEPMOJHMHAMUYECKAs CHCTEMa,
U30JIUPOBaHHAs TEPMOJIUHAMUYECKAsl CUCTEMA, pAaBHOBECHOE
COCTOSIHUE, TEPMOJINHAMHYECKUH TPOIIECC, BHYTPEHHSS
DHEPTHs, BHYTPEHH:ISI SHEPTHSI UeaTbHOTO Ta3a,
TEMI0EMKOCTh, KOJIMYECTBO TEIUIOTHI, y/IeIbHas TEeloTa
TUTaBJICHUS, YACTbHAas TEIUIOTa MapooOpa3oBaHMs, yAeTIbHas
TEIUIOTa CTOpaHus TOILTUBA, paboTa B

TEPMOJAMHAMUKE, a0uabammwlii npoyecc, O0PaTUMBINA MPOIIECC,
HEoOpaTUMBII Mpoliece, HarpeBarelb, X0JI0AUIbHUK, padoyee
TEJO, TeII0BOM aBurarenb, KIT/[ TennoBoro aurarens.




PacnosnaBaTh TEpMOIMHAMUYECKYIO CUCTEMY,
XapaKTepU30BaTh €€ COCTOSIHUE U IPOLECCHI U3MEHEHUS
COCTOSIHUSL.

IIpusooums npumepvl mepMoOUHAMUYECKUX CUCTEM U3 KVPCa
buono2uu, xapakmepuzoeams ux, ONUCLIBAMb USMEHEHUs
COCMOAHUIL.

OnwuceiBaTh cI0COOBI H3MEHEHUS COCTOSIHUSA
TEPMOJAMHAMUYECKON CUCTEMBI ITyTEM COBEPILICHUS
MEXaHU4eCKOH padoThl U IpU Teyionepeaaye.

CocTaBisTh ypaBHEHHE TEIIOBOTO OanaHca B KOHKPETHOM
CUTyallMu. BBIUUCIIATH, HCIIOJIB3YS COCTABICHHOE YPAaBHEHUE,
HEU3BECTHBIEC BEJIMYHHBI.

3.5

OCHOBEI
TEPMOIUHAMUKHU

JlaBaTh omnpenesieHue MOHATHI: TepMOIMHAMUYECKAs CUCTEMA,
M30JIMPOBaHHAs TEPMOJUHAMUYECKAS CUCTEMAa, PABHOBECHOE
COCTOSTHUE, TEPMOJUHAMHUYECKHI MPoLIecC, BHYTPEHHSIS
SHEPTHUsl, BHYTPEHHSISI SHEPTUSI UI€ATLHOTO Ta3a,
TEII0EMKOCTh, KOTMYECTBO TEIUIOTHI, YAENIbHAs TEIIOTa
MJIaBJICHUS, yeIbHas TEIJI0Ta Mapoo0pa3oBaHusl, yAeIbHAs
TEIUIOTa CrOpaHus TOILTUBA, paboTa B

TEPMOIUHAMUKE, aduadbamuulil npoyecc, OOPaTUMBIN TpoIIece,
HeoOpaTUMBIH MpoIlecc, HarpeBaTelNb, XOJIOIUIbHUK, paboyee
TeJO, TeII0BOM aABurarenb, KIT/[ TenmnoBoro aurarents.
Pacno3naBaTh TEPMOJIMHAMUYECKYIO CUCTEMY,
XapaKTepU30BaTh €€ COCTOSIHUE U MPOIECCHI U3MEHEHUS
COCTOSIHHUSI.

IIpuooums npumepvl mepmoOUHAMUYECKUX CUCTEM U3 KYPCa
buonocul, Xapakxmepuzo8ams ux, ONUCLIBANb USMEHEHUS
COCMOAHUIL.

OnuceIBaTh CIIOCOOBI U3MEHEHUSI COCTOSTHUS
TEPMOJIMHAMUYECKON CHCTEMBI ITyTEM COBEPIIICHUS
MEXaHUYECKOM pabOThI U IPU TEIUIONEpeaye.

CocTaBnsTh ypaBHEHUE TEIJIOBOro 0anaHca B KOHKPETHON
CUTYyallMU. BbIUUCIATD, UCTIONIB3Ys COCTABICHHOE YpaBHEHUE,




HEU3BECTHHIC BEIIMYHHEI.

Pacnosznasams gpazosvie nepexodvt nepeoco pooa u
cocmaensams ypasHenus 0l (pazosvix nepexo0os. Boiuucisimo,
UCNONIBL3YSL COCMABIEHHbLE YPABHEHUS, HEU3BECTIHbIE GEIUYUNHDL.
Onpenenars 3Ha4€HUSI BHYTPEHHEH YHEPTUM UCaTbHOIO rasa,
W3MEHEHHE BHYTPEHHEHW SHEPTrUU UI€aTbHOTO ra3a, padoThl
UJICATBHOTO Ta3a, padoThl HAJ MICAILHBIM I'a30M, KOJIMYECTBA
TEIJIOTHI B KOHKPETHBIX CUTYyalusx. Onpeaensars 3HaYeHUE
paboTHI UACATHLHOTO ra3a Mo TpaduKy 3aBUCUMOCTH JaBICHUS
oT 00bEMa Tpu 300apHOM TIpoIIecce.

Onucvieamv ceomempuieckuil CMblCi pabomol u
paccuumuvleams e€ sHavenue no SpapuKy 3a6UcUMOCmu
0asnenus U0eabHo20 2asa om 06véma.

DopmyJIMpPOBaTh NEPBHIM 3aKOH TEPMOIMHAMUKH.

CocraBiATh ypaBHEHUE, OMUCHIBAIOLIEE TIEPBBIA 3aKOH
TEPMOJIMHAMHUKH, B KOHKPETHBIX CUTYaLMSIX JIJISI H30IPOIIECCOB
B UJI€ATIbHOM rase. BeluncisaTh, UCIONb3ysl COCTABICHHOE
ypaBHEHUE, HEU3BECTHBIC BEJIMYUHBI.

Paznuuare oOpaTtuMbie 1 HEOOPATUMBIC IPOIECCHI.
[TonTBepxnath npuMepaMu HEOOPATUMOCTH TEIIIIOBBIX
IIPOLECCOB.

Dopmynuposams 6mMopoul 3aKOH MepMOOUHAMUKU, HA3bIBAMb
2PAHUYDBL €20 NPUMEHUMOCU, OOBACHAMD €20
cmamucmuyecKui xapakmep.

[IpuBOANTE MPUMEPHI TEIUIOBBIX JABUTATENEH, BBIIEIATD B
puUMepax OCHOBHBIC YACTH JBUTATENICH, OMUCHIBATH TTPUHITUIT
nevicteus. Beruncnsate 3naduenus KIIJ[ TerioBoro aBurartens B
KOHKPETHBIX cUTyauusax. Onpedenamo 3nauenus KI1J[
menyiogo2o dgueameis, pabomaroujezo no yukiy Kapno, 6
KOHKDEMHbIX CUMYAYUSIX.

T'omosumv npezenmayuu u cooOUieHUss NO U3YUEHHbIM MeMAaM
(803MOJMCHBIE MeMbL NPEOCMABIeHbL 8 YHeOHUKE).

Co3zoasamb KomMnviomepHvie MOOeaU MENI08bIX MAUUH.




Haxonuts B mutepatype u MaTepHeTe nHGOpMAIIHIO O
po0JieMax HEPreTUKU U OXPAHE OKPYXKAIOIIEH Cpeibl.
Y4acTBOBaTh B IUCKYCCUU O MPOOJIEMax SHEPTETUKU U OXPaHE
OKpY>KarOIlIEH Cpeibl, BECTH AUAJIOT, OTKPBITO BBIPAXKATH U
OTCTauBaTh CBOIO TOYKY 3PEHHUS, BBICIYIINBATH MHEHUE
ONIMOHEHTA.

4. OcHOBBI 16
JIEKTPOJMHAMUKHU
4.1 | DnexTpocraTtuka 6 JlaBaTb onpeneneHne NOHATUI: JIEKTPUYECKUI 3apsi,

3JIEMEHTAPHBIN SJIEKTPUUYECKUI 3apsil, TOUSCUHBII
AIIEKTPUUYECKHH 3apsij1, CBOOOIHBIN SJIEKTPUIECKUH 3apsi,
3JIEKTPUYECKOE T10JI€, HAPSHKEHHOCTD 3JIEKTPUYECKOTO OIS,
JUHUU HAMPSKEHHOCTH SJIEKTPUUECKOTO TOJISI, OTHOPOIHOE
3JIEKTPUYECKOE MOJI€, TOTEHIIHAI AIEKTPUUECKOr0 MOJIs,
Pa3HOCTh MOTEHIIMAJIOB, SHEPTHS JIEKTPUUECKOTO TMOJI,
SKBUIIOTEHIIMAIbHAS TOBEPXHOCTD, JIEKTPOCTATUYECKAS
WHIYKIUA, TTOJISIpU3AIUs JUJICKTPUKOB, TUAJICKTPUUYCCKas
IIPOHUIIAEMOCTD BEILIECTBA, JEKTPOEMKOCTh, KOHJAEHCATOP.
Pacnio3naBatb, BOCTIpOM3BOAUTH M HAOIOIATh Pa3TUIHBIC
crocoObl dnekTpu3anuu Ten. OOBICHATH SBICHHE
AIIEKTPU3ALIMM HA OCHOBE 3HAHUI O CTPOEHHMH BEILIECTBA.
OnuceiBaTh U BOCIIPOU3BOAUTH B3aUMOJIEUCTBHUE 3apsHKEHHBIX
TeN.

OnuceIBaTh NPUHLMIT JEHCTBUA 3IEKTPOMETPA.
®opMyIUpOBaTh 3aKOH COXPAHEHUS JIEKTPUUIECKOTO 3apsa,
YCIIOBHSI €r0 IpUMEHUMOCTH. COCTaBIATh YpaBHEHHE,
BbIpaXKarollee 3aKOH COXPaHEHUsI JIEKTPUUECKOT0 3apsijia, B
KOHKPETHBIX CUTYalUsX. BEIYUCIIATH, UCTIONB3Ysl COCTABICHHOE
ypaBHEHHWE, HEU3BECTHBIC BEIMYUHBI.

®opmynupoBath 3akoH KysoHa, ycioBus €ro npuMEHUMOCTH.
CocraBnsTh ypaBHEHUE, BeIpaxarolee 3akoH KynoHa, B
KOHKPETHBIX CUTYallUsiX. BEIYHCIIATH, UCTIONIB3Ysl COCTABICHHOE




ypaBHEHME, HEU3BECTHBIE BEJINUMHBI. BBIUNCIIATE 3HaUEHHUE
HaNpsHKEHHOCTH MO TOYEYHOTO AIIEKTPUUYECKOT0 3apsia,
OIpeNieNATh HallpaBJIeHUE BEKTOPA HANPsHKEHHOCTHU B
KOHKpPETHOU cutyanuu. @opmynupoBaTh IPUHLIUI
CYIEPIIO3ULMH NIEKTpUUECKUX Nojel. OnpenensTs
HaIIpaBJICHUE U 3HAYCHUE PE3YJIbTUPYIOLIEH HAIPSKEHHOCTH
JIEKTPUUECKOTO MOJISi CUCTEMbI TOUEUYHBIX 3aps/I0B.
Ilepeuucnamo ceoticmea TUHUL HANPAICEHHOCMU
anekmpuyecko2o noas. Y1306paxarp 3J1eKTpHUUECcKOe MoJIe C
IIOMOILBIO JIMHUM HANPsKEHHOCTU. Pacnio3HaBars u
n300pakaTh JMHUN HANPsHDKEHHOCTH 110JI TOYEYHOTO 3apsia,
CHCTEMBI TOYCUHBIX 3aPAI0B, 3aPHKECHHOH IJIOCKOCTH,

IBYX (HecKobKux apajlieNbHbIX IUIOCKOCTeH, wapa, cgepeoi,
Yurunopa, OAHOPOJHOTO U HEOJJHOPOJAHOTO 3JIEKTPUUECKUX
MIOJIEH.

OnpenensaTs 1Mo JTUHUAM HANPSHKEHHOCTH SJIEKTPUIECKOTO OIS
3HAK{ M XapakTep pacupeeseHus 3apsaaoB.

Onucwvieamsv nogeoenue nposoOHUKOS8 U OUINEKMPUKOE &
INEKMPOCMAMULECKOM NOJe HA OCHO8E 3HAHULL O CIMPOeHUU
sewecmea.

Pacnosznasamo u 6ocnpouzeooums aenenus
INEKMPOCMAMULECKOU UHOVKYUU U NOTAPUSAYUU
OUINEKMPUKO8.

Teopemuuecku npeockazvléams HA OCHOBAHUU SHAHULL O
cmpoenuu geujecmea nogeoderue nPo8oOHUKO8 U OUIIEKMPUKOB
6 anekmpuyeckom none. O60CHo8bI8AMb U OMCMAUBAMNb CEOHO
MOYKY 3DEHUsL.

Cocmaenams pasencmea, céazviéarowjue HanpANCEHHOCMb
INEKMPULECKO20 NOJISL 8 OUITIEKIMPUKE C HANPAHCEHHOCTNBIO
BHeWHe20 2IeKMmpUYecKo2o nois. Beiuucaame, ucnonv3ys
COCMasieHHoe ypasHeHue, HeUu38eCnuble GeIUYUHDL.
Onucvieams npunyun 0elucmeus 371eKmpoCmamuiecko
3auumal.




OnpenensiTh MOTEHIMAI 3JIEKTPOCTaTUYECKOTO MOJIS B JaHHOU
TOYKE I10JIsl OAHOTO U HECKOIbKUXTOUCUHBIX SIEKTPUUECKUX
3apsIOB, HOMEHYUANbHYIO SHEPRUIO JNIeKMPUYECKO20 3apsaoa U
cucmemul 21eKMpUYecKUx 3aps00s, pa3HOCTh

MOTEHLIUAJIOB, pabomy 31eKmpocmamuieckKo2o

nOJis, HAIPSHKEHUE B KOHKPETHBIX CUTYAILHSIX.

CocTaBisTh ypaBHEHHUS, CBA3BIBAIOIINE HAPSIKEHHOCTD
JIEKTPUYECKOTO I0JISL C PA3HOCTHIO MOTEHIINAIOB. BhIUMCIIATS,
UCIIOJIB3YS COCTaBJICHHOE YpaBHEHUE, HEU3BECTHHIC BEIMYMHBI.
N3o0paxaTh 3KBUMOTEHIIUATBHBIE TOBEPXHOCTH
ANEKTPUYECKOT0 1mosisi. Pacrio3naBaTe M BOCIIPOU3BOIUTH
AKBUIIOTCHIIMAIbHBIC TTOBEPXHOCTH TOJISI TOYECHUHOTO 3apsiia,
CUCTEMBI TOYEUHBIX 3apA0B, 3apSKEHHON TUIOCKOCTH,

IBYX (HeCKOIbKUX) IapaIeNbHbIX TUNIOCKOCTEH, wapa, cgepewi,
YuruHopa, OAHOPOJHOTO U HEOTHOPOJAHOTO DIIEKTPHUUECKHUX
noJiel. OOBACHATH YCTPONUCTBO, IPUHLIUIT JCHCTBUS,
MPAKTUYECKOEe 3HAYCHHE KOHICHCATOPOB. BRIUNCIIATH 3HAUCHUS
AIIEKTPOEMKOCTH IIJIOCKOI0 KOHAEHCATOpa, 3apsiia
KOHJEHCATOpa, HAMPsHKEHUS Ha 0OKIJIaKax KOHIEHCATOPa,
[IapaMeTPOB IJIOCKOI0 KOHAEHCATOpa, SHEPTUU
3JIEKTPUYECKOTO MOJIS 3apsKEHHOTO KOHAeHCcAaTopa B
KOHKPETHBIX CUTYaIlUsIX.

Paccuumvieams 0bugyto émxkocme cucmemvl KOHOEHCAMOPOS.
Haxonuts B UHTEpHETE M NOMOJHUTEIIBHON JINTEPATYPE
uH(pOpMaIrio 00 OTKPBITHH JEKTPOHA, UCTOPUU U3YUEHUS
AIEKTPUUECKUX SIBJICHUHN. [ OTOBUTH MpE3EHTAIIMU U COOOIICHUS
M0 U3YYEHHBIM TeMaM (BO3MO>KHBIE TEMBI MPECTaBICHBI B
yueOHUKe).

4.2

3aK0HBI ITOCTOSTHHOT'O
TOKa

JlaBaTh onpeneneHne MOHATHI: AIEKTPUIECKUNA TOK, CHJIA TOKA,
BOJIbT-aMIIEPHAs XapaKTEPUCTUKA, IIEKTPUUECKOE
CONPOTHUBIICHHE, CTOPOHHUE CHJIBI, AJIEKTPOABIKYIIAsl CHIIA.
[lepeunciisaTe yCIOBHUS CYIIECTBOBAHUS DJIEKTPUYECKOTO TOKA.




Pacnio3naBaTh ¥ BOCIIPOU3BOIUTH SIBJICHUE AJIEKTPUUECKOTO
TOKa, JEHCTBUS JIEKTPUUECKOTO TOKA B IPOBOJTHHUKE.
OOBSICHATH MEXaHHU3M SIBJICHUI Ha OCHOBAaHUU 3HAHUI1 O
CTPOCHUHU BEIIECTBA.

Co3z0asamb KomnvroOmepHvle MOOeIU INEKMPULECKO20 MOKA.
[Tonb30BaTbCs aMIIEpMETPOM,

BOJIbTMETPOM, OMMempoM: YINTHIBATH OCOOEHHOCTH
U3MEPEHHS] KOHKPETHBIM MPUOOPOM U TIpaBuJjia MOJKIIOUECHUS B
ANEKTPUUYECKYIO LIETIb.

UccnenoBaTh 3KCIIEpUMEHTAIBLHO 3aBUCUMOCTD CUJIBI TOKA B
MIPOBOJHMKE OT HAMPSHKEHHS U OT COMPOTUBICHUS TPOBOAHHKA.
Ctpouts rpadvk BOJIbT-aMIIEPHON XapaKTEPUCTHKH.
®opmynupoBaTh 3akoH OMa 1715 y4acTKa IeTH, YCIOBUS ero
npuMeHUMOCTH. COCTaBJIATh YpaBHEHHUE, OMKUCHIBAIOIICE 3aKOH
Oma 17151 yyacTka IeTH, B KOHKPETHBIX CUTYalusX. BIUnCIsTh,
HCIIOJIB3Ys COCTABIICHHOE YPaBHEHUE, HEM3BECTHBIC 3HAUCHUS
BEJIMYKH.

PaccuntsiBaTh 00111€€ CONPOTUBIICHUE YYACTKa LEMH MPU
MOCIIE0BATEILHOM U MapajieIbHOM COSTUHEHUSX
IPOBOJAHUKOB, NPU CMEUAHHOM COCOUHEHUU

npOBOOHUK08. BBITOTHATH pacdyeThl CUJI TOKOB U HAMPSIKEHUH B
Pa3INYHBIX (B TOM YHCIIE B CJIOKHBIX ) SJICKTPUUECKUX TIETISX.
®opMynHpOBATH U UCTIOIB30BATh 3aKOH Jlkoyna-JIeHna.
Ornpenensats paboTy U MOIIHOCTb AJEKTPUIECKOTO TOKaA,
KOJIMYECTBO TEIIOTHI, BBIACIISIONICICS B TPOBOIHUKE C TOKOM,
MIPH 3aJJaHHBIX MTapaMeTpax.

dopmynupoBath 3akoH OMa JyIsi TOJTHOM IIENH, YCIOBHS €T0
npuMeHUMOCTH. COCTaBJIATh YPaBHEHHE, BBIPAXKAIOIIEE 3AKOH
OmMa 11t TOJTHOM 11eNH, B KOHKPETHBIX CUTYaIUsX.
PaccuntbiBaTh, UCMONIB3Ys COCTABIIEHHOE YPAaBHEHUE,
HEW3BECTHBIE BETMYHUHBI.

N3mepsaTh 3HaUEHUE IEKTPOBUKYIIEH CUITbI, HATIPSXKEHUE U
CHJTy TOKa Ha y4acTKe I C TTOMOIIBI0 BOJIBTMETPA,




amrepMmeTpa U HUPPOBBIX JaTUNKOB HAPSKEHUSI U CUJIIBI TOKA.
Cobmronate npaBuiia TEXHUKU 0€30IMacCHOCTH TpH padoTe ¢
UCTOYHUKAMU TOKa.

Paborate B nape, rpymie rnpy BbIIIOJIHEHUU IPAKTUYECKUX
3aJaHUN.

Haxonuts B muteparype u MHTEepHETE HHPOPMALIHIO O CBSA3H
3JIEKTPOMArHUTHOI'O B3aUMOJICHCTBUSA C XUMHUECKUMHU
peakuusaMu 1 OMOJOTHYECKHMHU MpoIieccamMu, 00
UCIIOJIb30BAaHUU IEKTPUUECKUX SABJICHUN )KUBBIMU
OpraHu3MaMu M T. 1.

["'0TOBUTH Npe3eHTALUHU U COOOLIEHUS 110 U3YUYEHHBIM TEMaM
(BO3MOKHBIE€ TEMBI MIPEJICTABIICHBI B YUEOHHUKE).

Bvinoansams dononnumensHuvle ucciedosamenbekue pabomol no
U3YUEHHBIM MeMAaM (603MOJICHbIE MeMbl NPEeOCMABIeHbl 6
yuebHuKe).

4.3

DIIEKTPUUYECKUI TOK
B Pa3IUYHBIX Cpeax

JlaBatb onpeneneHre MOHATUN: HOCUTENH 3JIEKTPUYECKOTO
3apsaa, IPOBOJUMOCTb, C8EPXNPOBOOUMOCHb, COOCTBEHHAS
MIPOBOJIUMOCTh, TPUMECHAS! TPOBOJAUMOCTb, JIEKTPOHHAs
IIPOBOJIMMOCTb, ABIPOYHAS IPOBOJAUMOCTD, P-N-IIEPEXOL,
BaKyyM, TEPMODIJIEKTPOHHAS YMUCCHS, DIIEKTPOIIU3, Ta30BbII
paspsj, peKoMOUHaLMs, HOHU3AIIMs, CAMOCTOSITENIbHBIN pa3ps,
HECaMOCTOSTENIbHBIN pa3psl, niazma.

Pacnio3naBath 1 OMUCHIBATh SIBJICHUS MTPOXOXKICHUS
3JIEKTPUYECKOT0 TOKA Yepe3 MPOBOJHUKH, ITOIYIIPOBOIHUKH,
BaKyyM, JJIEKTPOJIUTHI, ra3bl.

KauecTBEHHO XapaKkTepu30BaTh dJIEKTPUUECKUN TOK B CpEIE:
Ha3bIBaTh HOCUTEJIN 3apsA0B, MEXaHU3M UX 00pa30BaHUs,
XapaxkTep ABMXKECHHS 3apsA0B B DJIEKTPUUECKOM I10JI€ U B €T0
OTCYTCTBHE, 3aBUCUMOCTb CHJIbI TOKA OT HANPSKEHHUS,
3aBUCUMOCTD CUJIbI TOKA OT BHEIIHUX YCIIOBHM.
Teopemuuecku npedckaszvléams Ha OCHOBAHUU 3HAHULL O
cmpoenuu geujecmea xapakmep Hocumeset 3apsioos 8




PAa3UuHbIX CPeoax, 3a8UCUMOCb CONPOMUBTIEHUS
NPOBOOHUKO8, NOTYNPOBOOHUKOS U INEKMPOTUMOE OM
memnepamypwi. Ilpueooums npumepol husuueckux
9KCNEPUMEHMOE, AGNAIUWUXCA KDUMEPUAMU UCTNIUHHOCTU
meopemuyeckux npeockazanuil. Obocnogvlieams u
omcmausams C80U NPeonoNONCeHUS.

[IepeunciATb OCHOBHBIE MOJIOKEHUS TEOPUH IIEKTPOHHON
IIPOBOJIMMOCTY METAJIOB. BBIYMCIIATE 3HaUEHUS CPEAHEN
CKOPOCTH YIOPSAJOYEHHOTO JBUKEHUS 2JIEKTPOHOB B METaJLIE
IO/ IEHCTBUEM DJIEKTPUYECKOIO MOJISI B KOHKPETHON CUTYallUH.
OnpenensaTs CONPOTUBICHUE METAIIIMYECKOIO IPOBOAHUKA IIPU
JIAaHHOW TemmepaType.

DKcnepumenmanbHo ucciedo8ams 3a6UCUMOCHb
CONpOMUBTIEHUS MEMANTUYECKUX NPOBOOHUKOE OM
memnepamypbi.

IIpugooums npumepvl c6epxnpo8OOHUKOS, NPUMEHEHUS]
CBEPXNPOBOOUMOCTIU. Y MOUHAMb 2PAHUYbL NPUMEHUMOCTU
3axkona Oma 6 c643u ¢ Cyujecmeosanuem s61eHus
CBEPXNPOBOOUMOCTIU.

[IepeuyncisiTe OCHOBHBIE ITOJIOKEHUS TEOPUH IJIEKTPOHHO-
JBIPOYHOU ITPOBOAUMOCTH MTOIYIIPOBOIHUKOB.

[IpuBOAUTE TPUMEPHI YUCTHIX MOJYIIPOBOAHUKOB,
MIOJIYIIPOBOIHUKOB C JIOHOPHBIMU U aKLIENITOPHBIMU
IIPUMECSIMU.

DKcnepumenmanbHo ucciedo8ams 3a6UCUMOCHIb
conpomueieHust NOJYNPOBOOHUKOE Om MeMnepamypul u
0c8eweHHOCmU.

Obvsacuams meopuio npogooumMocmu p-N-nepexooa.
Ilepeuucnsamb ocnogHble cgolicmea p-N -nepexooa.
IIpumensams meopuio nPo6OOUMOCHU K ONUCAHUIO pADOMbL
ouooa u mpansucmopa. IIpuBoUTH IPUMEPHI UCTIOIH30BAHUS
HOJYIPOBOTHUKOBBIX MTPUOOPOB.

IlepeunciATh yClI0BHS CyIIECTBOBAHMS SJIEKTPUUECKOrO TOKA B




BakyyMme. [IpMeHSITh 3HaHHSI O CTPOCHHH BEIECTBA JIJIS
OTIMICAHUS SIBIICHUSI TEPMODJIEKTPOHHOM 3Muccuu. ONHUCHIBATh
MPHUHIIMIT JCHCTBHUS BAKYYMHOTO JIHO/1a, DJICKTPOHHO-TY4YEeBON
TPYOKH.

[TprBOIUTEL IPUMEPHI UCIIOIB30BAHUS BAKYYMHBIX TPHOOPOB.
OOBACHATH MEXaHNU3M 00pa30BaHMs CBOOOIHBIX 3aps/I0B B
pacTBOpax M paciiiaBax 3JICKTPOJIUTOB.

OnuceIBaTh 3aBUCIMOCTD COITPOTUBIICHUS 3JIEKTPOITUTOB OT
TeMIeparypol. Teopemuuecku Ha OCHOBAHUU 3HAHULL O
CMpoeHuU geujecmsa npeocKkasvleams Xo0 npoyecca
anekmpoausza. Ilpusooums npumepst u 60CNPOU3600UMb
Qusuueckue sIkCnepumMenmol, NOOMeepIAHcoawue gbloeieHue Ha
INEKMPOOAX BEUeCmead NPU NPOXOHCOEHUU INEKMPULECKO20
MOoKa uepe3 1eKmpoaum. Ymounsams panuybl NPUMeHUMOCmu
3axona Oma 07151 ONUCAHUSL NPOXOHCOEHUSL DTIEKMPULECKO2O
MOoKa uepe3 1eKmpOoaUmbl.

[TprMeHSTh 3HaHMSI O CTPOCHHUH BEIICCTBA JIIsl OITUCAHUS
SIBIICHUSI DJIEKTPOJTU3A.

Cocmasnams ypasHeHue, onucvléaroujee 3aKoH 1eKmpoau3a
Dapadesi, 0151 KOHKPEMHbBIX cumyayuil. Boluucisimes, ucnonwv3ys
COCMABIEHHOE YPAGHEHUE, HEU3BECIHbLE 3HAYEHUSL BEIUYUH.
[TpuBOINTE IPUMEPHI UCTIOIB30BAHUS JJICKTPOIIH3A.
OOBSICHIATH MEXaHU3M 00pa30BaHUS CBOOOTHBIX 3apSIOB B
rasax.

[TpuMeHsTh 3HaHHS O CTPOCHUHU BEUIECTBA JJIsl OMTUCAHUS
SIBIICHUH CAaMOCTOSITEITLHOTO M HECAMOCTOSITSIILHOTO Pa3psIOB.
PacrioznaBath, IpUBOAWTE MPUMEPHI, TEPSUUCIISITH YCIIOBHUS
BO3HUKHOBEHHMS CAMOCTOSATEIIBHOTO U HECAMOCTOSITEIILHOTO
ra30BBIX PA3PSIOB, PA3TMYHBIX TUIIOB Fa30BBIX PA3PSIOB.
[IpuBOANUTH IPUMEPHI UCMIOIL30BAHUS TA30BBIX PA3PAIOB.
Ilepeuucnsams ocHosHble C80UICMEA U 0ONACTIU NPUMEHEHUS
naasmbl.

Pabomamu 6 nape, epynne npu evinonnenuu




uccne008amenbCKux pabom, npu ocywecmeneHuu
meopemu4ecKux npeoCcKa3aHui.

Haxonuts B muteparype u MHTepHeTe nHbOpMAaLHKIO 110
3ananHoi Teme. [lepepabaTeiBaTh, aHATU3UPOBATH U
IPEJCTaBIATh HH(POPMALIHIO B COOTBETCTBUU C IOCTaBIEHHBIMU
3a/la4yaMH.

["'0TOBUTH Npe3eHTaLUU U COOOLIEHNS 10 U3YYECHHBIM TEMaM
(BO3MOXHBIE TEMBI IPEJICTABICHBI B YYEOHUKE)

S) [loBTOpEHNE 4
Peszepn 3
11 kaacc (70 yacos, 2 yaca B HeJleJI10)
1. OCHOBBI 9
IIEKTPOIUHAMUKH
(mpoxoKeHue)
1.1 | MarguTtHOE 1OJIE 5 JlaBaTh onpeneieHnue MOHATHI: MArHUTHOE 110JI€, UHTYKLIUS

MarHMTHOTO I10JIs1, BUXPEBOE 110JIe, CUila AMIIepa, Chiia
Jlopenua, peppomMarHeTuk, JOMeH, TeMIIepaTypa

Kropu, macnumnas nponuyaemocmso sewjecmsa.

JlaBaTh onpeneneHyne eqUHUIbI UHAYKIUHA MarHUTHOTO MOJIS.
[TepeuncnaTs OCHOBHBIE CBOKWCTBA MAarHUTHOTO TOJISL.
N306paxkaTh MarHuTHBIE JTMHUU [TOCTOSSHHOTO MAarHUTa,
IIPSIMOTO ITPOBOJHMKA C TOKOM, KaTYIIKH C TOKOM.

Habmonate B3auMoeiicTBre KaTyIIK| ¢ TOKOM U MarHuTa,
MarHMTHOM CTPEJIKU U IPOBOJAHMKA C TOKOM, JEHCTBHE
MarHUTHOTO MOJIS Ha JBUKYILIYIOCS 3apsyKEHHYIO YacTHILY.
®opMynupoBaTh 3aKOH AMIEpa, Ha3bIBaTh IPAHULIBI €TO
PUMEHUMOCTH.

OnpenensaTs HalpaBIeHUE JIMHUNA HHAYKIIMA MarHUTHOT'O TOJIS
C TIOMOIIIBIO MpaBuia OypaBUHMKa, HAPABICHUE BEKTOPOB CUJIbI
Awmriepa u cuibl JIopeHIa ¢ MOMOIIBIO NTpaBuIIa JEBOW PYKH.
[TpumensTh 3aKkoH AMIiiepa U GOpMYITY JIsl BEIYMCICHUSI CUIIBI
JlopeHnia npu penieHuy 3a1ad.




Obvsacuams npuHyun pabomol YuKIOMpoHa U Macc-
cnexkmpoepagha.

[lepeuncisiTh THIBI BEIIECTB [0 MATHUTHBIM CBOHCTBAM,
Ha3bIBaTh CBOWCTBA JMa-, Tapa- U peppoMarHeTUKOB.
W3MepsaTh crily B3aUMOJICHCTBHSI KATYIIKK C TOKOM M MarHHTA.
Hccneoosams mazHumuule ce0ticmea mei, U320mosieHHbIX U3
paszHvix mamepuanos. PaboTath B ape npu BHITIOTHEHUN
MPAKTUYECKHX 3aJaHMi, B Iape U TPYIINE P PEIICHUN 3a]1a.
Obvscuams nPUHYUN OelCmeusl S1eKmpouUsMepumenbHblx
npUGOPOB, 2POMKO20BOPUMEISL U INEKMPOOBUSAMEIAL.
Haxonuth B muteparype u MHTepHETe HHPOPMALIUIO O BKIIAJIC
Awmriepa, JIopeHIa B ©3y4eHHEe MarHUTHOTO TIOJIS, PYCCKOTO
¢u3uka CToJeToBa B UCCIICIOBAHNE MATHUTHBIX CBOMCTB
(beppoMarHeTUKoOB, 0 IPUMEHEHUH 3aKoHa AMIepa,
NPaKTUYECKOM HCIIOJIb30BAaHUH JCHCTBUSI MATHUTHOTO TOJISl HA
JBUKYITUICS 3apsijl, 00 YCKOPHUTEISAX dJICMEHTAPHBIX YaCTHI], O
BKJIQJIC POCCUHCKUX YUEHBIX B CO3/IaHUC YCKOPHUTEIICH
9JIEMEHTAPHBIX YaCTHII, B TOM duciie B O0beMHEHHOM
UHCTUTYTE sepHbIX uccnenaoBanuit (OMAN) B r. JlyOHe u Ha
anponHoM kosutaitnepe B LIEPHe; 06 ucnonb3oBanuu
beppoMarHeTUKOB, O MArHUTHOM T10JI€ 3EMIIH.

['OTOBUTH Mpe3eHTAIIUU B COOOIICHHUS 110 H3yYSCHHBIM TEMaM
(BO3MOYKHBIE TEMBI MIPEJICTABICHBI B yUCOHHKE).

1.2

DNeKTpOMarHuTHas
WHTYKIIUS

JaBatb onpeneneHre NOHATUI: ABJICHHUE SJIEKTPOMarHUTHOM
WHIYKIIMW, MarHUTHBIN 1oTok, DJ{C unaykuuu,
WHIYKTUBHOCTb, caMonHAYKLMs, IIC caMOMHyKIuu.
Pacnio3naBatb, BOCIIpOM3BOANTH, HAOIIOIATh SBJICHUE
3JIEKTPOMArHUTHOW MHIYKIWHU, TOKA3bIBaTh MPUUYNHHO-
CJICICTBEHHBIE CBSI3U MPU HAOIIOACHUY siBJeHUs. Habmonate u
aHAJIM3UPOBAThH FKCIIEPUMEHTHI, IEMOHCTPUPYIOIIHE TPABUIIO
Jlenna.

DopmynrpoBaTh npaBuiio JIeHI1a, 3aK0H 3JIEKTPOMAarHUTHOM




WHYKIIWW, HA3bIBaTh TPAHUIIBI €70 PUMEHUMOCTH.
UccnenoBath siBieHUE AIEKTPOMATHUTHON UHAYKIUH.
Tlepeyucnsame ycnosus, npu KOMmopuvlx 603HUKAEM
UHOYKYUOHHDLU MOK 8 3AMKHYMOM KOHMYpe, Kamyuixe.
Onpedensimob posiv Jicene3Ho2o cepoedHuKad 6 Kamyuxe.
U3zobpasxcams epaguuecku eHeuiHee u UHOYKYUOHHOE
MaenumHwle noas. Onpeoensms HanpasieHue UHOYKYUOHHO20
MOKA 8 KOHKPEMHOU CUmyayuu.

OOBSCHATh BOSHUKHOBEHHE BUXPEBOTO JIEKTPUICCKOTO TOJIS U
AJIIEKTPOMATHUTHOTO 1oJIst. Onucvieams npoyecc
so3nurkHosenuss /]C uHOyKyuu 6 08UNCYWUXCS NPOBOOHUKAX.
Ilpeocmasnams npunyun oeucmeus d1eKmpo2eHepamopa u
INEKMPOOUHAMUYECKO20 MUKPODOHA.

Pabotare B mape u rpyrine npu BHITIOJTHEHUH MPAKTUISCKUX
3aJIaHUM, TIJIAHUPOBATh SKCIIEPUMEHT.

[TepeuncnsaTs mpuMepbl UCTIOJIBb30BaHUS SBJICHUS
3IEKTPOMArHUTHON MHYKIUH.

Pacnio3naBatb, BOCIIpOM3BOANTH, HAOIIOIATh SBJICHHE
CaMOUHYKIUH, TOKa3bIBaTh TPUUYUHHO-CJIEICTBEHHBIC CBSI3U
[P HAOJTFOICHUU SIBJICHHUS.

®opMynupOBaTH 3aKOH CAMOUHYKIIHH, Ha3bIBATh TPAHUIIBI €70
MIPUMEHUMOCTH.

[TpoBOANTH aHATIOTHIO MEXKIY CAMOMHAYKIIMEH U HHEPTHOCTHIO.
OrnpenensaTh 3aBUCUMOCTh UHIYKTUBHOCTH KaTYIIKH OT €€
JUTMHBI U TIIOIAIA BUTKOB.

OrnpenenaTh B KOHKPETHOM CUTYyallu 3HAYCHHS: MAarHUTHOTO
notoka, DJ1C unnykuuu, 3/]C unoykyuu 8 08UNCyuuUxcs
npogoonuxax, DJC caMOMHIYKIIUU, HHITYKTUBHOCTb, SHEP2UIO
NeKMPOMASHUMHO20 NOJA.

Haxonuts B nuteparype u MaTepHere nHpopmaImo oo
HUCTOPUU OTKPBITUS SBJICHUS 3JICKTPOMArHUTHON MHIYKIIAH, O
BKJIaJIe B M3yYEHHUE ITOTO SIBJICHUS poccuiickoro ¢usuka d. X.
Jlennia, o 60pbbe ¢ IPOSIBICHUSMHU IEKTPOMArHUTHON




WHIYKIMH U €€ UCTI0JIh30BaHUH B IPOMBIIUICHHOCTH. [ OTOBUTH
MPE3CHTAIMH U COOOIIEHUS TI0 U3YYCHHBIM TeMaM (BO3MOXKHBIC
TEMBI TIPEJICTABIICHBI B yUeOHUKE).

2. Kone6anus u Bostabl | 17
2.1 | Mexanudeckue 3 JaBatb onpeneneHue MOHATUN: KojiebaHusl, KonebaTenpHas
KoJIeOaHuUs cucTeMa, MeXaHN4YeCKHEe KOJICOaHUs, TApMOHHUYECKHUE

Kosie0aHus1, CBOOOIHBIC KOJIeOaHus, 3aTyXalolue KOJIeOaHus,
BBIHYKJICHHBIE KOJIeOaHMsI, pe30HAHC, CMEIICHUE, aMIUTUTY/Ia,
MIEPHUO/, YacTOTa, COOCTBEHHAs 9acToTa, (haza.

Ha3zbiBaTh ycioBust BOSHUKHOBEeHUSI Konebanuid. [IpuBoautsb
MIPUMEPBI KOJICOATETHHBIX CHCTEM.

OnuceIBaTh MOJIETH «IIPYKHUHHBIA MasITHUK,
«MaTeMaTUYCCKUH MAasSTHHK.

[Tepeuncnarh BUABI KOJIEOATEIBHOTO IBH)KCHHUSI, X CBOMCTBA.
Pacnio3naBatk, BOCIIpOU3BOANTH, HAOIIOIATh TAPMOHUYECKHE
Kosie0aHus1, CBOOOIHbIE KoJieOaHus, 3aTyXalolue KoleOaHus,
BBIHYX/ICHHbIE KOJICOaHHU s, PE30HAHC.

[Tepeuncnars crnocoObl MoMyYeHus: CBOOOIHBIX U
BBIHY/ICHHBIX MEXaHHYECKUX KoJieOanuii. COCTaBIISITh
ypaBHEHHE MEXaHUUYECKUX KOJIeOaHUM, 3aMTUChIBATH €T0
petenue. OnpenensiTh Mo ypaBHEHHUIO KOJIe0aTeIbHOTO
JBUKEHHS TTapaMeTPhl KOJIeOaHUIA.

[IpencraBnsaTh rpadUIecKH 3aBUCUMOCTD CMEIICHHS, CKOPOCTH
U YCKOPEHHsI OT BPEMEHHU MPH KOJIEOaHUAX MaTeMaTHIECKOTO U
NPYXKUHHOTO MasiTHUKOB. OnpeaensiTs no rpaduky
XapaKTePUCTUKHU KOJICOaHHH: aMITUTY/y, IEPUO U YacTOTY.
H3zo0pasicams epagpuuecku 3a8UCUMOCIb AMIIUMYObl
BIHYIHCOEHHBIX KOJIeOAHULL O YACMOMbL 8bIHYIHCOAIOULEll CUTBL.
Ananusuposams usmeHeHue 0aHH020 epapuxa npu usMeHeHuu
MpeHus 8 cucmeme.

BBIMHCIATE B KOHKPETHBIX CUTYAITUAX 3HAYCHUS TIEpHOIa
Koie0aHU MaTeMaTUYeCKOT0 WU MPY>KUHHOTO MasTHUKA,




SHEPruu MasiTHUKA.
OOBACHATH NMPEeBpaIICHUS SHEPTUH MTPH KOJIEOaHUAX
MaTeMaTHUYECKOT0 MasiTHUKA U Ipy3a Ha MPYKUHE.
Hccneoosams 3asucumocmsv nepuoda korebanutl
Mamemamuyecko2o MasmHUKa om e20 OUHbl, MACCbl U
amnaumyovl koaebanui. Mccnedosams 3a8UcUMOCmb Nepuooa
KOJeOaHUll 2py3a HA NPYAHCUHE OM MACCbL 2PY3a U HCECMKOCNU
NPYICUHDL.

Paborate B mape u rpyiime npu pelieHuu 3a7a4 U BhIINOJTHEHUN
MPAKTUYECKUX 3aJaHUI, UCCIIEIOBAHUM, TNIAHUPOBATH
sKcriepuMeHT. Bectu auckyccuto Ha Temy «Poib pe3oHaHca B
TEXHHUKE U OBITY.

Haxoauts B nuteparype u MaTepHeTe nundopmanuio 06
MCIIOJIb30BaHUU MEXaHWYECKUX KojeOaHuil B mpudopax
reoJIoropa3BeIKy, Yacax, KauelsixX, JPYTUux yCTPOrucTBax, 0o
WCIIOJIb30BAHUU B TEXHUKE U MY3BIKE pE30HaHCa U 0 OOpBOE C
HUM.

['oToBUTH Npe3eHTauu U COOOIIEHUS 110 U3YYEHHBIM TEMaM
(BO3MOYKHBIE TEMBI IIPEJICTABICHBI B yUCOHHKE).

Pemate 3agaun. KonTponupoBaTe pemieHue 3agad caMmuM U

JPYTUMH yYaIlUMUCS.

2.2

DNeKTPOMarHUTHbHIE
KoJicOaHus

JlaBaTh ompeneneHne MOHATHIA: SJIeKTPOMarHUTHbIE KoJeOaHus,
KOJIeOaTeNbHbI KOHTYP, CBOOOIHBIE SJIEKTPOMArHUTHBIC
KOJIEOAHMUS, agmoxoiebanus, asmoxoiebamenbhas
cucmema, BBIHYXJIEHHBIC 2JIEKTPOMarHUTHBIE KOJIeOaHus,
MIEPEMEHHBIN JIEKTPUUECKHUI TOK, aKTUBHOE
COTIPOTHUBIICHUE, UHOYKMUBHOE CONPOMUBTIEHUE, EMKOCIHOE
conpomugienue, NOJIHOe CONPOMUGIeHUEe Yenu nepemeHH020
MmoKa, NEWCTBYIONIEE 3HAUEHNE CHIIBI TOKA, IEUCTBYIOIIEE
3HauUEHUE HAMpsHKEHHs, Tpanchopmarop, koddduireHt
TpaHchopMaIiu.

N300paxkaTh cxeMy KoJebaTeIpHOr0 KOHTYpa U OMUCKHIBATh




MIPUHITUTT €r0 PabOTHI.

Pacnio3naBare, BOCIpOM3BOUTH, HAOIIO1aTh CBOOOIHBIE
AIEKTPOMArHUTHBIE KOJICOAHUS, 8bIHYIHCOCHHbIE
NEKMPOMACHUMHbLE KOLeOAHUS, Pe30OHANC 6 Yenu NepemMeHHO20
moxa.

AHanM3upoBaTh NPEBPALIEHUS SHEPTUU B KOJIEOATEIbHOM
KOHTYpE MPH 3JIEKTPOMAarHUTHBIX KOJICOAHUSAX.

[IpencraBnsaTh B BUae rpadukoB 3aBUCMOCTb JIEKTPHUECKOTO
3apsia, CUJIbl TOKA U HANPSDKEHUS. OT BPEMEHH MPU CBOOOIHBIX
AIIEKTPOMArHUTHBIX KosieOanusax. OnpeaensaTs o rpadpuxy
KoJIe0aHUM XapaKTEePUCTUKU: aMIUIUTYAY, [IEPUOJI U YaCTOTY.
IIposooums ananoeuro mesxncoy mexaHuieckumu u
INEKMPOMASHUMHBIMU KOJIeOAHUAMU.

3anuceiBath Gopmyiry ToMcoHa. BEIUUCIATE C MOMOIIBIO
dbopmynel ToMcoHa IEPUOA U YACTOTY CBOOOIHBIX
AJIEKTPOMArHUTHBIX KOJIEOaHUM.

OnpenensTh Nepuol, 4acTOTy, aMILTUTYy KojeOaHuii B
KOHKPETHBIX CUTyauusix. Mccnedoeams snekmpomazHumHble
KOJeOaHUS.

Ilepeuucnsims ceoticmea asmoxoedbanuil, asmoxo1edamenrbHoll
cucmemvl. Ilpugooums npumepuvl asmoxo1e6amenbHbix
cucmem, UCNOIL30BAHUS ABMOKOICOAHU.

OOBACHATH NPUHLIUI MTOJIyYEHUS IEPEMEHHOTO TOKa,
YCTPOMCTBO TreHepaTopa NepeMeHHOro TOKa.

Ha3piBaTh 0COOEHHOCTH MEPEMEHHOT0 3JIEKTPUUECKOTO TOKA Ha
y4acTKe LENU C pe3UCTOPOM.

Has3zvieams ocobennocmu nepemenno2o 31eKmpuiecko2o mokda
Ha yuacmke yenu ¢ KOHOeHCamopoM.

Has3zvlieams ocobennocmu nepemenHo2o 31eKmpuyecko2o mokda
Ha yuacmke yenu ¢ Kamywrou uHOYKMUSHOCU.

3anurchiBaTh 3aK0H OMa 1J1 [IeNy TEPEMEHHOTO TOKA.
HaxomuTh 3Ha4eHUs CUIIBI TOKA, HATIPSKEHU S, aKTUBHOTO
COIPOTUBIICHUS, UHOYKMUBHO20 CONPOMUBLEHUS, EMKOCIMHO20




conpomuenenus, NOIH020 CONPOMUEIeHUs e IePEMEHHOTO
TOKAa B KOHKPETHBIX CUTYyallUsX.

BbruncnsaTe 3Ha4€HUS] MOIIIHOCTH, BBIACISIONIEIHCS B IIeTH
MEPEMEHHOTO TOKA, JCHCTBYIONINE 3HAYCHUS TOKA U
HaAIPSDKEHUS.

Haszvieams ycnoeus 603HUKHOBEHUSA pe30HAHCA 8 Yenu
nepemMeHH020 MOoKd.

OnuceIBaTh yCTPOMCTBO, PUHIIUI ACHUCTBHS U TPUMECHECHUE
Tpancopmaropa.

Buiyucnsamos koappuyuenm mpancghopmayuu 6 KOHKpemuvix
CUMYayusx.

Haxomuts B nuteparype u MaTepHere napOpManuio o
MOJTyYEHUH, Tepeiaue v UCIIOJIb30BAHUU NIEPEMEHHOT0 TOKa, 00
UCTOPHUU CO3JIaHUS ¥ IPUMCHCHHUH

TpaHcPOPMATOPOB, UCNOIL30BAHUU PE3OHAHCA 8 YenU
nepemenHo2o moka u o bopvbe ¢ HuM, ycrexax u rnpooyiemax
AIEKTPOIHEPTETUKH.

Cocmasnsims cxemwvl npeoopazosanusi dsuepeuu na TOL u I'IC,
a makdice cxemy nepeoadu u nompeoieHus

9eKmMpoIHepeult, Ha3bIBaTh OCHOBHBIX TOTpeOUTEICH
ANEKTPOIHEPTHH. [lepeuuciams npudunsl nomepsb IHepeuU U
B03MONCHOCMU ONs1 NOBbLULEHUS I PeKmusHocmu eé
UCNONIL30BAHUS.

Bectu nuckyccuro o mosib3e U Bpelie AJIEKTPOCTAHIINH,
apryMEeHTHUPOBATh CBOIO MO3UIUIO, YMETh BHICTYIINBATh
MHEHHUE JIPYTUX YIaCTHUKOB.

['OTOBUTE MpE3eHTAIIUU M COOOIICHHSI 110 H3yYSHHBIM TeMaM
(BO3MOYKHBIE TEMBI IIPEJICTABICHBI B yUCOHHKE).

2.3

Mexanuueckue
BOJIHEI

JlaBaTh onpeneneHue MOHATHI: MEXaHUYECKasi BOJIHA,
MoIepeyHas BOJIHA, POJ0JIbHAS BOJIHA, CKOPOCTh BOJIHBI,
JUTMHA BOJIHBI, (ha3a BOJIHBI, NI0CKAS BONHA, BOJIHOBAS
NO8ePXHOCMb, (DPOHM 8OJIHbL, 1YY, 3BYKOBasl BOJIHA, TPOMKOCTh




3BYKa, BHICOTA TOHA, TEMOD, OTpaKeHHe, MPeIOMIICHHUE,
HOTJIONIEHHE, UHTePPEepEHIINS, OUPparyus,

noApU3aYUs MEXaHUYECKUX BOJIH, KOT€PEHTHbBIE HICTOYHUKH,
CTOsAYasi BOJIHA, AKYCTUYECKUI PE30HAHC,
IJIOCKOMOJISIPU30BAHHAS BOJIHA.

IlepeunciiaTe cBOKCTBA MEXAaHUYECKHUX BOJIH. Pacnio3HaBarts,
BOCIPOU3BOANTD, HAOIO/IaTh MEXaHUYECKUE BOJHBI,
IIOTIEPEYHbIE BOJIHBI, IPOJOIbHBIE BOJIIHBI, OTPAKEHUE,
MpeJIoMJIEHUE, TIOTJIOMIEHNUEe, HHTephEpeHITNIO0, Jupparyuio u
noaApu3ayulo MEXaHUYECKUX BoJIH. Ha3bIBaTh XapaKTepUCTUKU
BOJIH: CKOPOCTh, YaCTOTa, JJIMHA BOJIHBI, Pa3HOCTH (ha3.
OrnpenensaTh B KOHKPETHBIX CUTYAIUsX CKOPOCTH, YaCTOTHI,
JUTMHBI BOJIHBI, pa3HOCTHU (a3 BOJH.

3anucvlieamo u cocmaenims 8 KOHKPEMHbBIX CUMYAYUSX
VpasHeHnue 2apMOHUYeCKol be2yujeli 80IHbL.

Haxomuts B uteparype u MaTepHere naGOpManuio o
BO30YXKICHHH, TIepelaye U UCIIOIB30BaHUU 3BYKOBBIX BOJH, 00
MCII0JIb30BaHUU PE30HAHCA 3BYKOBBIX BOJIH B MY3bIKE U
TEXHUKE.

Bectu nuckyccuro o mosb3e U Bpele BO3AECHCTBYS Ha YEI0BEKA
3BYKOBBIX BOJIH, apTyMEHTUPOBATh CBOIO MO3ULINIO, YMETh
BBICTYIITUBATh MHEHHE JIPYTUX YUYACTHUKOB.

['OTOBUTH Mpe3eHTAIH U COOOIIEHHUS M0 U3YYEHHBIM TeMaM
(BO3MOYKHBIE TEMBI ITPEJICTABICHBI B YUEOHHKE).

2.4

DNeKTpOMarHUTHBIC
BOJIHBI

JlaBaTh onpeneneHue MOHATHI: 3JIEeKTPOMarHUTHOE T10JIE,
BHUXPEBOE JIEKTPUUECKOE T0JIE, TIEKTPOMarHUTHBIE BOJIHBI,
CKOPOCTH BOJIHBI, JJINHA BOJIHBI, (Da3a BOJIHBI, BOJHOBAs
MOBEPXHOCTh, PPOHT BOJIHBI, JIyY, JIOTHOCTh MOTOKA
U3ITy4eHUs], TOUEYHBIH HCTOYHUK U3ITyYEHUS, OTpaXKeHHeE,
npeoMIIeHHUE, OTJIOIIEeHUE, HHTephepeHIHs, AudpaKius,
MOTIEPEYHOCTb, MOJISIPU3ALINS ANEKTPOMArHUTHBIX BOJIH,
palnoCBA3b, PAIUOIOKALIUS, AMIUIUTYTHAsE MOTYJISALIUS,




netektupoBanue. OOBACHATH B3aUMOCBSI3b IEPEMEHHBIX
ANEKTPUYECKOTO0 U MAarHUTHOTO IoJiek. PrucoBaTthk cxemy
pacrpocTpaHeHHs JIEKTPOMAarHUTHOM BonHbL. [lepeuncnare
CBOMCTBA U XapaKTEPUCTHKU JIEKTPOMATHUTHBIX BOJIH.
ObvscHAMb npoyeccvl 8 OMKPLIMOM KOJ1ebamenbHOM KOHMYpe,
NPUHYUN USTYYEHUS U PeLUCPAYUU ITIEKMPOMACHUMHBIX GOJIH.
Pacno3naBaTh, HA0MIOAATH JIEKTPOMArHUTHBIE BOJIHBI,
U3ITydeHue, MPUEM, OTpaKeHHE, IPEIIOMIICHUE, TIOTJIOIICHNUE,
uHTepdepeHIuo, TMPaKLN0 U TOIIPUIALUIO
AIIEKTPOMATHUTHBIX BOJIH.

BbIucisTh B KOHKPETHBIX CUTYalUsAX 3HAUCHUS
XapaKTEPUCTHUK BOJIH: CKOPOCTH, YaCTOTBI, JJTMHBI BOJTHEI,
pasHoctu (a3, enyouHy paouoiokayuu.

CpasHusamv mexanuveckue u 31eKmpOMASHUMHbBLE GOTHDYL.
ObvscHAmMb NPUHYUNDBL PAOUOCBAZU U MENEBUOCHUS.
O0vACHAMb NPUHYUNBL OCYULeCIENEeHUS NPOYECCO8 MOOYIAYUU
u demexmupogarnus. M300pasicams npunyunuaivbrsie cxemol
paouonepedamyuka u paouonpuémuuxa. Ocywecmensimeo
paouonepeoauy u paouonpuém. O0vacHAMb NPUHYUNDBL
nepeoaqu u300padicenus menenepeoamyuKxom U NPUHYUnsl
npuéma u300pasdcenus menesu3opoM.

HccenenoBaTh CBOMCTBA AJIEKTPOMATHUTHBIX BOJIH C TOMOIIBIO
MoOupHOTO Tenedona. Ha3piBaTh U OMHUCHIBATH COBPEMEHHBIE
CpeZICTBa CBSI3H.

Brigensats ponb A.C. [lonoBa B M3y4eHHH 3IEKTPOMArHUTHBIX
BOJIH U CO3/IaHUU ParuocBsi3u. OTHOCHUTBCS C YBAKCHHEM K
YUEHBIM U UX OTKPBITHSIM. OOOCHOBBIBATH BAXKHOCTH OTKPBITHS
AIEKTPOMArHUTHBIX BOJIH JJIS Pa3BUTHUS HAYKH.

Haxonuts B ntuteparype u aTepuere nudopmariuio,
MO3BOJISIOINIYIO OTBETUTH Ha MOCTABJIICHHBIE BOIIPOCHI 110 TEME.
Paborats B mape u TpyIie IpH PeIIeHNH 3a7a49 U BBITOJTHCHUN
NPaKTUYECKUX 3alaHuil. Haxooumw 6 numepamype u
Hnmepneme unghopmayuro o 6030yscoenuu, nepedave u




UCNONB308AHUU ITIEKMPOMASHUMHBIX 80H, 00 onvimax I epya u
Ux 3Ha4eHuu.

BecTu qucKyccHio 0 TI0JIb3€ U BPEJIe HCIIOJIb30BAHHMS
YEIIOBEKOM 3JICKTPOMArHUTHBIX BOJH, apTYMEHTHPOBATH CBOIO
MO3HIINIO, YMETh BBICIYIIUBATh MHEHHE APYTHX YIYACTHUKOB.
['oTOBUTH Mpe3eHTAIMU ¥ COOOIICHHUS 110 H3yYEHHBIM TEMaM
(BO3MOKHBIC TEMBI TIPEICTABIICHBI B yUEOHHUKE).

Ontuka

13

CBETOBBIE BOJTHBI.
I'eomeTpuueckas u
BOJIHOBAs OIITHUKA

11

JlaBatb onpeneneHne MOHATUI: CBET, FEOMETPUYECKAs! ONTHKA,
CBETOBOMH JIy4, CKOPOCTb CBETA, OTPAXKEHUE CBETA,
IIPEJIOMIIEHUE CBETA, IIOJIHOE OTPAKEHUE CBETA, YrOJl I1AJICHHUS],
YTOJ OTPaKEHUs1, YroJl MPEIOMIICHUs, OTHOCUTENIbHBIN
[O0Ka3aTeb MPeJIOMIICHNUs, aDCOIIOTHBIN MOKa3aTelb
peroMIIeHUs, INH3a, (POKYCHOE

pacCcTOsIHUE JIMH3bI, ONITUYECKAsl CUJIA JIMH3bI, TUCIIEPCHs CBETA,
uHTepdepeHus cBeta, AUPpaKIus cBeTa, AUPPaKIHOHHAS
pELIETKA, TOJISIPU3ALUS CBETA, ECTECTBEHHBIN CBET,
IJIOCKOTOJIIPU30BAHHBIN CBET.

OnuceIiBaTh METOIBI U3MEPEHUSI CKOPOCTH CBETA.

IlepeunciaTs CBOMCTBA CBETOBBIX BOJIH.

PacrnioznaBatk, BOCTIpoM3BOINTh, HAOIIOAATH PACIPOCTPAHEHHE
CBETOBBIX BOJIH, OTPAXXEHUE, IPEIIOMIICHHE, OTJIOIIECHHUE,
JUCIIepCHIo, nHTEphEpeHITNI0, TUHPAKIIUIO U TIOJISIPU3ALINIO
CBETOBBIX BOJIH.

dopmynHpoBaTh NPUHLIMN [ FOMTeHca, 3aKOHbI OTPAXKEHUS U
MIPEJIOMIIEHUS CBETA, TPAHULIBI UX IPUMEHUMOCTH.

Ctpouts X0 Jiyya B IUIOCKONapaieIbHON IIaCTUHE,
TPEeYroJabHOU MpHU3Me, TOBOPOTHON MpU3Me, 000padnBaroiieit
IIpU3Me, TOHKOM JIMH3E.

Ctpouth n300paxeHue npeaMera B IIOCKOM 3epKalie, B TOHKON
JIMH3E.

IlepeunciisiTe BUJIBI JTMH3, UX OCHOBHBIE




XapaKTEPUCTUKU — ONTUYCCKHUH IIEHTP, TJIABHAS ONITHYECKAsT
0Chb, (DOKyC, ONITHYECKAs CHJIA.

OnpeaensTh B KOHKPETHOW CUTYallMK 3HAYCHUS YIJia M CHHS,
yria OTpaKEHUs, YIiia IPeJIOMIICHHUS, OTHOCHTEIBHOTIO
rokasareJsi PeIOMJICHHSI, a0COTIOTHOTO TIOKa3aTelst
IIPEJIOMJICHUS, CKOPOCTH CBeTa B cpefie, (POKyCcHOro
PacCTOSIHUS, ONTHYECKOW CHJIbI JIMH3bI, YBEIUUYCHUS JINH3BI,
nepuoza TudhpaKImOHHON

PEHIETKH, MOJIOKEHHSI HHTEPPEPEHITHOHHBIX U
JU(GPaAKIMOHHBIX MAKCHMYMOB M MUHUMYMOB. 3aITHCHIBATh
(bopMyITy TOHKOM JIMH3bI, PACCYMTHIBATH B KOHKPETHBIX
CUTYyaIHsX C €€ MOMOIIbI0 HEU3BECTHBIC BETMYHHBI.
OOBACHATH MPUHIIAI KOPPEKIIUU 3PEHUS C TOMOIIBIO OYKOB.
DKCIEePUMEHTAIBHO OIPEICIIATh MOKa3aTelb IPEIOMICHHUS
cpenbl, GOKYCHOE pacCTOsTHUE COOMparoIei

U pacceusaioujeli IMH3, JUTMHY CBETOBOH BOJIHBI C TIOMOIIBIO
TU(PPAKIIHOHHON PEMIETKH, OYEHUBAMb UHDOPMAYUOHHYIO
émkocms komnaxm-oucka (CD).

Ilepeuucnsims obnacmu npumerenusi unmepghepenyuu ceema,
ougpaxyuu ceéema, NOIAPUIAYUU CEEMA.

HccnenoBath 3aBUCHMOCTD yIiIa TIPEIOMIICHHUS OT yIjia
NaJICHUS, 3aBUCUMOCTb PACCTOSTHUSI OT JIMH3BI JI0 H300paKeHUs
OT PACCTOSHUS OT JIUH3BI JI0 MPEIMETA.

[TpoBepsATH TUIIOTE3BI: YTOJI PETOMIICHUS TPSMO
NPOTIOPIMOHAJICH YIIIY TIAJCHHUS, NPU HIIOMHOM CLONCEHUU 08YX
JIUH3 ONMUYecKue Cuiibl CKAaobléaArOMcs.

KoncTpynpoBaTh MOJIEH TEIECKOTA W/UIIA MHUKPOCKOIIA.
PaGoTath B mape u rpyrie Mpu BHIOJTHEHUN MPAKTHYECCKUX
3aJIaHHi, BBIIBH)KCHUH THITIOTE3, pa3pabOTKe METOI0B
MIPOBEPKH THITOTE3.

IInanuposamov desimenbHOCMb NO GLINOIHEHUIO U 8bINOJIHANMb
uUCcne008anus 3a8UCUMOCTIU MeHCOY PUUYeCKUMU
BEUUUHAMU, IKCNEPUMEHMATILHYIO NPOBEPKY 2UNOME3bl.




Haxonuts B mutepatype u MaTepHeTe nHGOpMAIIHIO O
ouorpadusx 1. Hetotona, X. I'toiirenca, T. FOnra, O.
®penerns, 00 UX HAYYHBIX paboTax, 0 3HAUEHUU UX padoT s
COBPEMEHHOMN HAYKH.

Bbicka3pIBaTh CBOE MHEHUE O 3HAYEHUU HAYYHBIX OTKPBITUN U
pa6ort no ontuke W. Heiotona, X. 'oitrenca, T. FOura, O.
O®penens. BocipuHuMarh, aHAIU3UPOBATh, IepepadaThIBaTh U
PeIbABIATH HHOOPMAIHIO B COOTBETCTBUU C ITOCTABICHHBIMU
3a/layaMu.

BrpiaenaTe OCHOBHBIE MTOJ0KEHUS KOPITYCKYJIAPHOM U BOJTHOBOM
TEeOpui cBeTa. Y4acTBOBaTh B 00CYKJIEHUH 3TUX TEOPUN U
COBPEMEHHBIX B3IJIS/10B Ha PUPOJY CBETA.

Ykasvieamo epanuysl npumenumocmu ceomempuyeckou
ONMUKU.

['0TOBUTH Mpe3eHTAIH U COOOIIEHHUS MO0 U3YYEHHBIM TeMaM
(BO3MOXKHBIE TEMbI MPEIICTABICHBI B YICOHUKE).

3.2

H3znyuenue u
CHEKTPBI

JlaBaTh onpeneeHne MOHATHIL: TEINIOBOE U3JIyYEHHUE,
3JIEKTPOJIOMUHECIICHIINS, KATOA0JFOMUHECICHIINS,
XEMIUTFOMUHECIICHITN S, (POTOTFOMUHECIICHIIUS, CHIOULHOU
CNeKmp, TUHeuuamvlii CHeKmp, noJ10Camblii CNeKmp, CHeKmp
NO2N0UjeHUsl, CNeKMPATbHbIU AHAIU3.

IlepeuncnaTs BUIBI CHEKTPOB.

Pacnio3naBare, 6ocnpouzsooums, HabIOAATH CIUIOITHON
CIIEKTp, JIMHENYATBIN CIIEKTP, I10JIOCATHIN CIIEKTP, CIEKTP
W3JIyYEHHS U TTOTJIOLIEHHUS.

Hzo6pasicams, 00vACHAMDb U AHATUIUPOBAMb KPUBYIO
3A8UCUMOCMU PACHPeOeleHUs SHEPSUU 8 CheKmpe aOCOIOMHO
4épHo2o mena.

[Tepeuncnars BUIbI 2JIEKTPOMArHUTHBIX U3JIYYEHUM, NX
HMCTOYHUKH, CBOKMCTBA, IPUMEHEHUE. MCIIOnp30BaTh MIKaIy
3JIEKTPOMArHUTHBIX BOJIH. CpaBHUBATh CBOMCTBA
AJIEKTPOMATHUTHBIX BOJIH PA3HBIX JHUANA30HOB.




OCHOBBI
CICIIUAIBHON TEOpHH
OTHOCUTEJIBHOCTHU

34.

OcHOBBI
CIIELUAJILHON TEOpUHU
OTHOCUTEIIBHOCTH
(CTO)

JlaBaTh omnpeneneHue MOHATHI: cOObITHE, TOCTYIAT,
coOCTBeHHAs! MHEpIIMATbHASI CUCTEMA OTCUYETa, COOCTBEHHOE
BpeMsi, COOCTBEHHas JUIMHA TeJla, Macca MOKOs, UHBApUAHT,
SHEPTHUs TIOKOSI.

ObvsCHAMb NPOMUBOPEYUSL MENHCOY KAACCULECKOL MeXAHUKOU U
anekmpoounamurxou Makceenna u npuuunst nosignenus CTO.
®opmynuposats nocrynarel CTO.

®opmynupoBaTh BbIBOAbI U3 nnoctynaroB CTO u ob6vacuame
pensmusucmckue 3Qhgexmol COKpaujenus pazmepos meia u
3ameO0NleHUsi BDeMEeHU MeHCOY 08YMs COOLIMUAMU C MOYKU
3penus 0suxCywelcs cucmemsl omcuéma. AHaIU3UPOBATH
(bopMyIly pelSITUBUCTCKOTO 3aKOHA CIOXKEHHUS CKOPOCTEH.
1Iposooumsb mulcieHHble FIKCnepuMenmsl, HOOMBEEPHCOArouUe
nocmynamol CTO u ux cneocmausl.

Haxooums 6 konkpemmuoi cumyayuu 3HayeHus ckopocmeu mei
6 CTO, unmepeanos epemenu mexcoy coobimusimu, OIUHy mead,
9HepeUr0 NOKOsL YACMUYbL, NOJIHYI0 dHEPSUIO YACTIUYDI,
DPENAMUBUCICKULL UMNYTILC YACTNUYDL.

3anuchIBaTh BBIPAKEHUE JJIs1 SHEPTUU TTOKOSI U NONHOU
9Hepauu YaCcTHII.

W3naraTh CyTh NPUHIMIIA COOTBETCTBHSL.

Haxonuts B tuteparype u MHTepHEeTE HHPOPMALMIO O TEOPUU
a¢upa, 00 IKCIIEPUMEHTaX, KOTOPbIE MPUBEIN K CO3JaHUIO
CTO, 00 OTHOCUTENBFHOCTH PACCTOSIHUI U TPOMEKYTKOB
BpeMeHH, 0 Ouorpapuu A. DiHIITeiHA. BpIcKa3bIBaTh CBOE
MHeHue 0 3HaueHnuu CTO a1t COBpeMEHHOW HayKH.

['oTOBUTE Mpe3eHTalMU U COOOIIEHHS 10 U3YYEHHBIM TEMaM
(BO3MOYHBIE TEMBI ITPEJICTABICHBI B yUEOHHKE).

KBanroBas ¢u3uka

17




5.1

CBeTOBBIE KBAaHTEI

HaBatp onpenenenue moHATUN: HoT0dPHEKT, KBAaHT, TOK
HACBILICHMS, 3a/IeP)KUBAOIIECe HANIPSDKEHUE, paboTa BRIX0/1a,
KpacHas rpanuia ¢porodpdexra.

Dopmynuposams npeomem u 3a0ayu KEAHMOBOU PUIUKU.
Pacnio3naBate, HaOm0AaTh siBieHUE GhoTOdIDPeKTa.
OnuceiBath onbIThl CTONETOBA.

®opmynupoBath runote3y [lnanka o KBaHTaX, 3aKOHBI
dororddekra.

AHanm3upoBarth 3aKoHbI poTorddekra.

3anuchIBaTh M COCTABIIATH B KOHKPETHBIX CHTYAIIHIX
ypaBHeHUEe DWHIITeHHA U1 poTodPdexTa u HaXOUTH C €ro
MTOMOII[bIO0 HEM3BECTHBIC BEITMUNHBI.

BbI4ucnsaTh B KOHKPETHBIX CUTYallUsAX 3HAYCHUS
MaKCUMaJTbHOW KHHETUICCKOW YHEPTUHU (POTOIIEKTPOHOB,
CKOPOCTH (POTORIEKTPOHOB, paOOTHI BHIX0/IA, 3aIHPAIOIIETO
HANPSDKEHUS, 9aCTOTHI M JUTHHBI BOJIHBI, COOTBETCTBYOIINX
KpacHo# rpanuiie porodddekra.

[TpuBoauTh MpuMepkI ncnoab30Banus potodddexra.
OOBSICHATH CYTh KOPIYCKYJISIPHO-BOJTHOBOTO yallu3Ma.
OnuceiBath onbITH JIeOeneBa 1o u3MEepeHuIo TaBJICHHS CBETa U
OTbITHl BaBuioBa 1Mo onrTuke.

Onucwieams onvimvl no OUGpaKyuu 31eKmpoHO8.
DopMynUpOBaTH COOTHOILIECHHE HEONPEAeIEHHOCTEH
['eit3enbepra u 0OBACHATH €0 CYTh.

Haxoauts B mutepatype u MHTepHeTe nHdopmaiinio o paborax
CroinetoBa, JleObenesa, Basunosa, Ilianka, Komnmona, oe
bpouna.

Boiienars poap pOCCUNCKUX YUEHBIX B UCCIIEIOBAHUN CBOMCTB
CBeTa.

[IpuBOAUTH IPUMEPHI OMOJTOTUIECKOTO U XUMHUYECKOTO
JIEWCTBHUS CBETA.

['oTOBUTH Mpe3eHTaIuU 1 COOOIICHHUS 110 H3yYEHHBIM TEMaM
(BO3MOYKHBIE TEMBI ITPEJICTABJICHBI B YUEOHHKE).




5.2

AToMHas pu3nKa

[aBaTp onpeesieHue MOHATHIL: aTOMHOE S]IpO,
SHEPreTUYECKUI YPOBEHb, YHEPTUsI HOHU3ALUHU, CHOHMAHHOE
U3IyYeHue ceema, GbIHYHCOeHHOE U3yeHue ceema.
OnuceiBath onbIThl Pesepdopaa.

OnuceiBaTh U CpaBHUBATh MOZEIU aToMa ToMcoHa U
Pezepdopna.

PaccmaTpuBars, uccieoBaTh U ONMCHIBATh JIMHEWYATHIE
CIIEKTpHI.

®opMyIupoBaTh KBAHTOBBIE ITOCTYJIATHI bopa.

OOBSICHATH TUHEHYaThIe CIEKTPBI aTOMa BOJIOPOa Ha OCHOBE
KBaHTOBBIX ITOCTYJIaTOB bopa.

PaccuuThiBaTh B KOHKPETHON CUTYALIMU YaCTOTY U JUTUHY
BOJIHBI UCITYCKaeMOT0 ()OTOHA IIPU TIEPEXO/IC aTOMa U3 OJTHOTO
CTAallMOHAPHOTO COCTOSIHUSA B IPYro€, SHEPTHI0 HOHU3ALUU
aTOMa, GbIYUCTAMb 3HAYEHUSI PAOUYCO8 CMAYUOHAPHBIX OpOUmM
971eKMPOHO8 8 amome.

Onucbwigams ycmpoucmeo u 00vbACHAMb NPUHYUN OeUCMEUs.
J1a3epos.

Haxoxuts B mutepatype u MHTEpHETE CBeneHns O (pakTax,
HOJTBEPXKIAIOIIMX CIOKHOE CTPOEHUE aToMa, 0 paboTax
YUEHBIX MO CO3JJaHUI0 MOJIEJIA CTPOEHUS aTOMA, NOJIYUEHUIO
BbIHYHCOEHHO20 U3YUeHUs, O IPUMEHEHUH JIa3epOB B HayKe,
MEAMIIMHE, TPOMBIIIIIEHHOCTH, OBITY.

BbIaenaTs poiab pOCCUNCKUX YYEHBIX B CO3JaHUU U
MCIIOJIb30BaHUU JIa3€POB.

["'0TOBUTH NMpe3eHTALUHU U COOOLIEHNS IO U3YUYECHHBIM TeMaM
(BO3MOYHBIE TEMBI IPEJICTABJICHBI B YUEOHUKE).

53

duznka aTOMHOTO
sapa

JlaBaTh ompeeIeHHsI IIOHATHI: MacCOBOE YUCIIO0, HYKJIOHBI,
SJIEPHBIE CUITBL, BUPMYaIbHble Yacmuysl, NeEeKT MacC, SHEPTHUs
CBSI3M, y/IeJbHAs SHEPTHS CBSI3U aTOMHBIX SI7IEP,
Pali0aKTUBHOCTbD, AKMUBHOCb PAOUOAKMUBHO20




sewecmaa, IEPUOJ MOITypaciaja, UCKYCCTBEHHAs
PaOaKTUBHOCTD, SIJICPHBIC PEAKIIUU, SJHEPTCTUICCKUIN BBIXO]T
AJIEPHOMN peaklnu, HenHas siiepHas peakuus, KodQphuuueHT
pPa3MHOKEHUS HEUTPOHOB, KPUTUYECKAsI MAacCa, PEaKTOPhI-
Pa3MHOXKUTEH, TEPMOSJCPHAs PEaKIIHsI.

CpaBHUBaTh CBOICTBA IIPOTOHA U HEUTPOHA.

OnuceIBaTh MPOTOHHO-HEUTPOHHYIO MOJIENb sI/Ipa.
OnpenensiTh COCTaB sIACP PA3TUIHBIX SJIEMEHTOB C IIOMOIIBIO
tabnuubl Menneneesa. M300paxarb U YMTaTh CXEMbI AaTOMOB.
CpaBHUBATH CUITY 3JIEKTPUYECKOTO OTTATKUBAHUS TPOTOHOB U
CHUILY CBSI3U HYKJIOHOB B sifipe. [lepeuucnams u onucvléamo
ceoticmea si0epuuix cui. OOvACHAMb 0OMEHHYI0 MOOeb
83aUMOOCUCMBUSL.

Boeramcnsate gedexT Macce, SJHEPTHIO CBS3H U yICITbHYIO
SHEPTUIO CBSA3M KOHKPETHBIX aTOMHBIX sifiep. AHAU3UPOBATh
CBSI3b YJI€JIbHOM DHEPTUU CBA3U C YCTOMYMBOCTBIO SJIEP.
[lepeuncnars BUbI paAMOAKTUBHOTO paciiaja aTOMHBIX sIep.
CpaBHUBaTh CBOMCTBA aib(a-, 6eTa- U raMMa-u3ITydeHUM.
3anucvieams npasuna cmeujenus npu paouOaKmueHuLX
pacnaoax. Onpedensime 371eMeHmbl, 00pazylowuecs 6
pe3yibmame paouoaKxmueHvlX pacnaoos.

3anuceIBaTh, OOBSICHATH 3aKOH PaIMOAKTUBHOTO pacriaja,
YKa3bIBaTh TPAHUIIBI €r0 IPUMEHUMOCTH. OnpenensTh B
KOHKPETHBIX CUTYAIHSIX YHCIIO HePACIIABIIUXCS sIIEp, YUCIIO
pacmaBIIUXCS s, EPUOJI TIONypacnaia, akmueHOCMb
sewecmaa.

Ilepeuucnamos u onucvleams mMenmoowvl HAOIIOOEHUs U
peaucmpayuu dnemeHmapuuix yacmuy. Habnrooams mpexu
anvga-vacmuy 6 kamepe Bunvcona. Pecucmpuposams s0ephvie
uznyuenus ¢ nomowwto cuémuuxa I eticepa. Onpeoensimo
UMAYIbC U IHEPRUIO YACTULYbBL NPU OBUNCEHUU 8 MACHUTNHOM
noze (no ghpomoepagusam).

3anuceIBaTh SIEpHBIC peakiuu. OnpeaensTh IPOTYKThI




SIEPHBIX peakiui. PacCUMTBHIBATh SHEPTUUECKUNA BBIXOJ]
AJIEPHBIX PEAKLIUM.

OnuceIBaTh MEXaHU3MBI JICJICHUS SJEP U LEMHON SAepHOM
peakuuu. CpaBHUBATH SJIEPHBIC U TEPMOSIICPHBIE PEAKIUU.
ObvscHAmMb NPUHYUNDBL YCMPOUCMBA U PAOOMbL 0EPHBIX
peaxmopog. Y4acTBOBaTh B 00CYKIEHUU IIPEUMYIIECTB U
HEJOCTATKOB SIIEPHON SHEPTETHKHU.

Ananusuposams onacHocms s0epHblX U3NYUEeHUU 0TI HCUBLIX
OpP2aHU3MOS.

Haxomuts B muteparype u HTepHETE CBEeIeHUsI 00 OTKPHITHH
MPOTOHA, HEUTPOHA, PAIMOAKTUBHOCTH, O MOJIYYECHUU U
MCIIOJIb30BAaHUU PAJMOAKTUBHBIX U30TOMOB, HOBBIX
XUMHUYECKHX 3JIEMEHTOB.

Brienste poiab pOCCUMCKUX YIEHBIX B UCCIEIOBAHUSAX
ATOMHOTO 51/Ipa, OTKPBITUU CIIOHTAHHOTO JIEJICHUS JIEp ypaHa,
Pa3BUTHUU SEPHOU SHEPTETUKH, CO3JaHUN HOBBIX M30TOIOB B
OUSUN (O6benuHEHHBIN MHCTUTYT SICPHBIX UCCIIEIOBAHUH B T.
Iy0mHe).

['0TOBUTH Mpe3eHTAIH U COOOIIEHHUS MO U3YYSHHBIM TeMaM
(BO3MOYHBIE TEMBI IIPEJICTABICHBI B YUEOHUKE).

5.4

DnemMeHTapHbIe
YaCTHULIbI

[laBaTh onpeneneHne MOHATHI: aHHUTWIALMSA, 1enmoHbl,
aopouwl, K6apk, 2nt0oH. IlepednciasTh OCHOBHBIE CBOMCTBA
AJIEMEHTAPHBIX YaCTHII.

Bolienars rpyniibl 2J€MEHTapHBIX YaCTHIL.

IlepeunciisiTh 3aKOHBI COXPAHEHUS, KOTOPBIE BBITTOIHSAIOTCS MPU
npeBpaleHusX yactull. OnuchIBaTh MPOLIECCHl aHHUTHIISIIIUI
YaCTHUI] U aHTUYACTHUIL U POKIAEHUS DJICKTPOH-TIO3UTPOHHBIX
nap.

Ha3piBaTh 1 cpaBHUBATH BUJIBI (YH/IAMEHTATBHBIX
B3aUMOICUCTBHIA.

OnuceIBaTh poJib YCKOPUTEIEH B U3YUEHUHN SJIEMEHTAPHBIX
yactull. Hazwieams ocHo8HbLE 8U0bI YCKOpUmenetl




NeMeHMAaPHbIX YACUY.

Haxoxuts B nmutepatype u MHTEepHETE CBEZleHNs 00 HCTOPUHU
OTKPBITHS 3JIEMEHTAPHBIX YaCTHUII, O TPEX 3Tanax B pa3BUTUU
(U3UKK STIEMEHTaPHBIX YACTHII.

OnuceiBaTh COBPEMEHHYIO (U3UYECKYIO KAPTUHY MHpA.
'oTOBUTE MpE3eHTALMN ¥ COOOIICHHS 110 U3YYEHHBIM TEMaM
(BO3MOKHBIC TEMBI TIPEICTABIICHBI B yUEOHHUKE).

Ctpoenue
Bcenennoi

6.1

ConHeyHas cucTeMa.

JlaBathb onpeneneHne MOHATUI: HebecHas cghepa, IKIUNMUKA,
HebecHblll SK8AMOp, NOIOC MUPd, OCb MUPA, KPye CKIOHEHUs,
npsAMOe 80CX0dHCOeHUe, CKIOHeHUe, NAPALIaKe, TTapcek,
aCTpPOHOMMYECKAsl SMHULIA, IEPUTENNH, adenuii, COTHETHOE
3aTMEHHUE, JIYHHOE 3aTMEHUE, IIAHEThl 3eMHOM TPYIIIbL,
TUTAHETHI-TUTAHTHI, aCTEPOUI, METEOP, METEOPHUT, poTocdepa,
CBETUMOCTb, IPOTyOEpaHell, nyibcap, HelimpoHHas 36304,
uépHas Oblpa, TPOTO3BE3/1a, CBEPXHOBAS 3BE3/1a, TAJIAKTHKA,
KBa3ap, KpacHOe CMellleHue, Teopus bombiioro B3peiBa,
BO3pacT BceneHHoi.

Habmtonate JIyHy U miiaHeThl B TEJIECKOII.

Brinenste ocobennocT cuctemsl 3emisi-JIyHa.
Pacnio3naBate, MoJienMpoBaTh, HAOIIOIATh JIYHHBIE U
COJIHEUHBIEC 3aTMEHUS.

OOBSICHATH MPUIKUBHI U OTIIUBHI.

Dopmynuposams u sanucvieamsv 3akoHvl Kennepa.

6.2

CouHIIE U 3BE3IBI

OnuceiBath cTpoeHue COMTHEYHON CHCTEMBI.

[TepeuncsiTh MIAHETH U BUIBI MAJIBIX TEIL.

OnuceiBath ctpoerure ColHIA.

Hab6nronate comueunsie msiTHa. CoO01aTh TpaBuia
6e3omacHocTH npu HabmroaeHnu CoHIIA.

[TepeynciiaTh THITUIHBIE TPYIIIBI 3BE3]T, OCHOBHBIC (PU3HUYCCKUE
XapaKTEPUCTHUKU 3BE3I.




OnuceIBaTh HBONIIOLMIO 3BE3] OT POKACHHS 1O CMEPTH.
HaspiBaTh camble sipKue 3BE31bI U CO3BE3 AU

6.3 | Crpoenune 2 [lepeuncasITh BUIBI TATAKTUK, OIIMCHIBATH COCTaB U CTPOCHUE
Bcenennon rajakTuk. Beinensate Mueunsiit [lyTs cpenu Apyrux rajgakTHK.
Onpenenars mecto ConHeyHoU cucteMsl B ['asiakTuke.
OrneHMBaTh MOPSIIOK PACCTOSIHUN IO KOCMUYECKUX OOBEKTOB.
OnuceIBaTh CyTh KPAaCHOTO CMELIEHUS U €T0 UCIIOIb30BaHUE
NpY U3yYCHHUH TaJIaKTHK.
[IpuBOaUTE KpaTKOE M3JI0KEHNE TeOpur bospioro B3peiBa 1
TEOpUU paclupsronercs BeeneHnom.
ObvsacHameb cymb NOHAMUN « MEMHASA Mamepusy U «MEMHAs
IHEpIUSLY.
IIpusooumu npumepsl UCNONBLIOBAHUSL 3AKOHO8 PUBUKU OIS
00BACHENUsL NPUPOObI KOCMUYECKUX 00BEKMO8B.
PabotaTh B mape u rpyrre npu BBIIOJTHEHUH TPAKTUIECKIX
3a/1aHUM.
Hcnonp3oBars MHTEpHET U1 IOMCKA N300paKeHUH
KOCMHYECKHX 00BEKTOB M HH(pOpMAIH 00 NX OCOOCHHOCTSIX.
7. [ToBTOpEeHME 2
Pesepn 3
Ne Tema Jlara
n/n
10 kanace
1 N3yuyenue ABMKEHUS Tena, OPOIIEHHOTO TOPU30HTAIBHO
2 N3yuenue nBUKEHUS TeJIa IO OKPYKHOCTH
3 N3mepenne xeCTKOCTH MPYKUHBI
4 N3mepenne koddduimeHTa TpeHNs CKOIbKCHUS
3) N3ydeHne 3aKk0Ha COXpaHEHUSI MEXaHUYECKON SHEPTUH
6 N3yyenue paBHOBeCHS Tea MO IEMCTBUEM HECKOJIBKUX CHII
/ OKcnepuMeHTAJIbHAS POBepKa 3aKoHa [ 'el-JIroccaka
8 [TocnenoBarenpHOE M MAapaLICILHOES COSTUHEHUS

Ilepeuyenn 1abopaTOpPHBIX padoT



ITPOBOJHUKOB

9 N3mepenne 3/1C v BHYTPEHHETO CONMPOTUBJICHUS UCTOYHUKA
TOKa
11 knacce

1 HaOmronenne neiicTBAS MAarHUTHOTO ITOJIS HA TOK

2 W3yuenune sBIeHUS 3JIEKTPOMArHUTHON WHAYKITUU

3 OrnpeneneHne yCKOpeHUsi CBOOOIHOTO MaICHUS TTPH TTOMOIIIH
MasTHHKA

4 W3mepenue nmokasareis npeioMJIeHUs CTeKIa

5 Omnpenenenre ONTHYECKON CUITBI U POKYCHOTO PACCTOSTHUS
cobuparomiei JTMH3bI

6 W3mepenne TIMHbBI CBETOBOW BOJTHBI

7 OneHka HHPOPMaMOHHON EMKOCTH KoMIakT-aucka (CD)

8 HaOmntoneHue CrjionHoro v JIMHEM4aToro CeKTpoB

IlepeyeHb KOHTPOJILHBIX PadOT

Ne Tema Jlara

n/n
10 kaacc

1 KunemaTnka TOUYKM ¥ TBEPJIOTO Tena

2 Junamuka. 3akoHbl MexaHuMKU HproToHa. Cujibl B MEXaHUKE

3 3akoHbI COXpaHeHHs B MexaHuke. CTaTuka

4 MonexynspHas GU3uKa U TepMOJIMHAMUKA

3) DJIEKTPOCTATHKA

6 3aKOHBI TOCTOSTHHOTO TOKA

7 DIEKTPUUICCKUN TOK B PA3IMIHBIX Cpellax

11 xkiace




MarsuTHO€E noJe. 9JI€KTpOMaFHI/ITHa}I HMHAYKOHNA

Konebanus u BOJIHBI

Onrtuka

AIWIN|F

KBanroBas ¢usnka

KanenaapHo-temaTuiyeckoe IjiaHMpoBaHue no pusuke

10 knacc
Ne Ne Tema ypoka Kouunu | {ano IIpume | Ilapa-
n/n ypo ecTBO [y o yaHue | rpag
Ka 4yacoB maany | dakry
1 BBeaenne. ®u3nKa M eCTECTBEHHO- 1
HAY4YHBbIH MeTO0/] NO3HAHUS MPHPOIbI
1.1 Du3nKa U ecTeCTBEHHO-HAYYHBIH 1
MeTO/1 MO3HAHMUS MPHPOIbI
1 Huctpykrax no Th 1
®u3rKa U €CTECTBEHHO-HAYYHBIN METO
MO3HAHUS PUPO/IBI
2. Mexanunka 27
2.1 KunemaTnka TOYKH M TBEPAOIo TeJia 7
211 |2 Buabsl MexaHHUECKOrO IBUIKEHUS U 1 I1.1-2
CHOCOObI €r0 ONUCAHUS.
212 |3 Tpaekropust. [1yts. [lepemenienue. 1 I1.3-5
PaBHOMEpPHOE ITPSAMONIMHEHOE
JIBIDKEHUE U €Tr0 OMMCaHUe.
213 |4 CrnoxeHnue ckopocteii. MrHOBeHHas U 1 I1.6-9
CpeIHsIsl CKOPOCTH. Y CKOpPEHHE.
214 |5 JIBrKeHNE ¢ TOCTOSTHHBIM YCKOPEHHUEM. 1 I1.10-14

JlaGopatopHnas pabota Ne 1 «M3ydenue
JIBUKEHUS TeJa, OpOIIEHHOT O




TOPHU30HTAJILHOY).

215 |6 PaBHOMEpHOE ABM)KEHUE TOUKHU 110 I1.15.16
okpyxHocTu. Kunematuka abcostoTHO
TBEPJOTO TEJIA.

216 |7 JlaGopaTtophnas pabora Ne 2 «M3yuenue
JBUKCHHUS TEJIa 10 OKPYKHOCTH.
IToaroToBka K KOHTPOJIBHOM paboTe

217 |8 KonTtponbnast padora Ne 1 o teme
«Kunemaruka TOYKU ¥ TBEPAOTO TEJIa»

2.2 3akoHbl TuHAMHUKH HhloTOHA

221 |9 OCHOBHOE yTBEPKICHUE MEXAHUKH. I1.18-19
SAnenue nnepuuu. Cuna. Macca.
Enunanna maccel.

222 |10 [lepBerit 3akon HeroToHa. Bropoii 3akoH I1.20-23
Hetotona. [IpuHImn cyneprno3uiuu Cuil.

223 |11 Tperwnii 3akon HeroTOHA. I1.24-26
I'eonenTprueckas cuctemMa OTcyeTa.
[Tpunumn otHOCUTEeNnbHOCTH ["anmuies.

2.3 Cuiibl B MEXaHHKeE

231 |12 Cuel B mpuposie. Criia TSHKECTH B CHITa I1.27-28
BCEMUPHOT'O TATOTEHHUS.

2.3.2 13 Bec Tena. HesecomocTh. Pemrenue 3agau. I1.30,33

233 |14 Jedopmarus u cuiibl ynpyroct. 3aKoH I1.34-35
I'yka.
JlaboparopHas pabota Ne 3 «M3mepenue
YKECTKOCTH TIPYKHHBD».

234 |15 CuJipl TpEHHS. I1.36-37




JlaGopaTtopHnas padota Ne 4 «3mepenne
KOd(pUIMEHTA TPEHUS CKOIBKCHHSI.

235 |16 Konrponbnas padora Ne 2 1o teme 1
«/IlnHamuKa. 3aKOHbI MEXaHUKHU
Hprorona. Cunbl B MEXaHUKE.
2.4 3aKoHBI COXpaHEeHHsI B MeXaHHKe
24.1 |17 Nmitynbc MaTepralbHON TOYKHU. 3aKOH 1 I1.38-39
COXpaHEHHS UMITYJIbCA.
242 |18 Mexanunueckasi paboTa U MOIIHOCTb. I1.40
243 |19 Ouneprus. Kunernueckas sueprus. [1.41-42
244 |20 PaboTta cuiibl TSKECTH U CHITBI 1 1143
yrnpyroct. KoncepBaTuBHbIE CHIIBI.
245 |21 IToreHunanbpHas SHEPrusl. 1 11.44
246 |22 3aKOH COXpaHEHUsl YHEPIUU B MEXAHUKE. 1 I1.45
24.7 |23 JlaboparopHnas padota Ne 5 «3yuenue 1
3aKOHA COXPaHEHUsI MEXaHUUYECKOU
DHEPTUN.
2.5 CraTruka
251 |24 PaBHOBecue Tel. 1 I1.51-52
252 |25 JlaboparopHas pabota Ne 6 «M3yueHue 1
paBHOBECHsI TeJsa Mo/ IeHCTBUEM
HECKOJIBKUX CHID).
2.6 OCHOBBI THAPOMEXAHNUKH
26.1 |26 JaBnenue. YcioBue paBHOBECUS 1 I1.53
KHUJIKOCTH.
26.2 |27 JIBuKkeHue KUAKOCTU. Y paBHEHUE 1 I1.54
beprymn.
2.7 IMonBeeHNe HTOTOB U3YYEHUSI TEMBbI




«MexaHuKa»

271 |28 Konrponbnas padora Ne 3 o teme:
«3aKOHBI COXPAHEHHUS B MEXaHHKE.
Cratuka»
3. MouJiekyJsipHasi pu3nka u 17
TePMOAUHAMMKA
3.1 OCHOBBI MOJIEKYJISIPHO-KHUHETHYECKOI | 2
Teopuu (MKT)
3.1.1 |29 OcHosueble nosioxxkernst MKT. Pazmepsl I1.56-57
MOJICKYL.
3.1.2 |30 BbpoyHoBckoe nBmxenue. Cuibl I1.58-59
B3auMoJIeiicTBHUA MoJieKyJ. CTpoeHune
ra3000pa3HbIX, )KUAKHX U TBEPIBIX TEL.
3.2 YpaBHeHuUe COCTOSIHUS HAEATbHOI0 5
raza
321 |31 OcHOBHOE ypaBHEHHUE MOJIEKYJISPHO- I1.60
KWHETUYECKOU TEOPHH T'a30B.
322 |32 TemnepaTypa Kak MakKpOCKOIIMUYECKasI I1.62-63
XapaKTepUCTHKA ra3a.
323 |33 VYpaBHEHHE COCTOSHUS UACATBLHOTO ra3a. I1.66
3.24 |34 ["a30Bbl€ 3aKOHBI. I1.68
325 |35 JlaGopatopHast paborta Ne 7
«IKCTIepUMEHTAIbHAS TIPOBEPKA 3aKOHA
I'eii-JIroccakay.
3.3 B3aumHbIe npeBpaieHust KuAKocTH 1 | 1
rasa
331 |36 Haceiennenii nap. /laBnenue I1.71-74

HACBIIIEHHOT 0 napa. BiaxHocTh
BO3/yXa.




34 ZKuakocTu u TBepable Teja 2

341 |37 CaoiicTBa xuakoctu. [loBepxHoCTHOE I1.75-76
HaTsDKEHHE

342 |38 Kpucramnmnueckue u amopgHbIe Tena. I1.78

35 OCHOBBI TEPMOIMHAMHKH 7

351 |39 BuyTtpennss sHeprus. I1.79-80
PaboTa B TepMOIMHAMUKE

3.52 |40 KonuyecTBo TeIoTel. YpaBHeHUE I1.82
TEIJIOBOro HanaHca.

3.53 |41 ITepBbIil 3aKOH TEPMOMHAMHUKH. I1.84

354 |42 [TpumeHeHne IepBOTO 3aKOHA I1.85-86
TEPMOJIMHAMMKH K Pa3IUYHbIM
nporeccam.

3.55 |43 BTtopoii 3ak0H TepMOIMHAMHUKH. I1.87

356 |44 [TpuHIMT NEHCTBUS TETIIOBBIX I1.88-89
nsurareneil. Koagduument nonesnoro
JICMCTBUS TETIJIOBBIX JIBUTATEJICH.

3.5.7 |45 KonTponbnas padorta Ne 4 o reme
«MonexynsipHas GU3NKa U
TEPMOJIMHAMHKA

4. OCHOBBI 2J1EKTPOAUHAMHUKH 16

4.1 DJIEKTPOCTATHKA 6

411 |46 DNEKTPUYECKUH 3aps] U HIEMEHTapHbIE I1.90-91
YaCTHUIIbI. 3aKOH COXpaHEHUS 3apsiia.
3akoH Kynona. Enununa
DIIEKTPHUYECKOTO 3apsizia.

412 |47 Onexrpuueckoe nojue. HampsskeHHOCTh I1.94-95
AIEKTPUIECKOT0 1oJisg. CHIIOBBIE JIMHUH.

414 |48 [Tosie TOueUHOTO 3apsiia U 3apsHKEHHOTO I1.96-98
mrapa. [IpuHIUI cymepro3uium mosei.
[TpoBOIHUKY U JUIIEKTPUKHU B
AJIEKTPOCTATHIECKOM TIOJIE.

415 |49 IToTeHnManbHas SHEPTUS 3apSKEHHOTO 11.99-101




tena. [loTeHman 1 pa3HoCTh
IIOTCHIOHUAJIOB. 3KBI/IHOTCHLII/IaJIBHBI€
MTOBEPXHOCTH.

50

OnektpoéMkoctb. Konnencarop.
OHeprus 3apsyKEHHOI0 KOHJIEHCATopA.
IIpuMeHeHne KOHIEHCAaTOPOB

I1.103-
104

o1

Kontposbhas padota Ne5 o teme
«IJIEKTPOCTATUKAY.

4.2

3aKOHBI MOCTOSTHHOI0 TOKA

421

52

Onektpuueckuil Tok. Cuiia Toka. 3aKkoH
Owma 17151 yyacTka Ienu

I1.106-
107

422

53

DIIEKTPUUYECKHE 1ICTIH.
[TocnenoBarenbHOE U TApAILICITEHOE
COCJIMHEHUS TIPOBOTHUKOB

IT1.108-
109

4.2.3

54

JlabopaTtopHnas padota Ne 8
«[locnenoBarenbHOE U MapalIeIbHOE
COCAMHCHUA ITPOBOAHHUKOB).

4.2.4

55

Pabora u MOIIHOCTD ITIOCTOSAHHOI'O TOKA.

IT.110

425

56

DneKTpoABMXKYyIas cuiia. 3akodH Oma s
IIOJIHOM L.

JlaGopaTtopHnas padota Ne 9 «3mepenne
OJ1C ¥ BHYTpEHHETO CONPOTUBIICHUS
HMCTOYHUKA TOKAY.

I1.11-112

4.2.6

57

JlaboparopHas pabota Ne 9 «M3mepenue
OJ1C 1 BHYTpEHHETO COMPOTUBIICHUS
HCTOYHUKA TOKa.

4.2.7

58

KonTponbnas padota Ne 6 o reme
«3aKOHBI MOCTOSTHHOTO TOKa.

4.3

DJIEKTPUYECKUH TOK B Pa3JITHYHBIX
cpenax

43.1

59

DIeKTPOHHAS MPOBOIUMOCTb METAJLIOB.

I1.115




3aBUCHUMOCTh COIMPOTUBJICHUA
IMPOBOAHUKA OT TCMIICPATYPHI.

CBepXnpoBOIUMOCTb
432 |60 DNEeKTPUYECKUN TOK B 1 I1.116
nonynpoBogHuKkax. CoOCTBEHHAs U
IpUMECHAs IPOBOAMMOCTH. P-N IIEPEXOI.
[TonynpoBOAHMKOBBIN THO/I.
433 |61 DIIEKTPUUYECKHUI TOK B BaKyyMe. 1 I1.118
DNEKTPOHHO-TTy4eBasi TpyoOKa.
434 |62 DNEKTPUUECKUH TOK B )KUJIKOCTSIX U 1 I1.119-
raszax. 3aKoH 3yekrponusa. [nazma 121
436 |63 KonTponbnas paborta Ne 7 o reme 1
«DNEKTPUYECKHIA TOK B Pa3IMIHBIX
cpenax».
B IToBTOpEHue 4
511 |64 Mexanuka 1
5.12 |65 MornekynsipHast pusnka 1
513 |66 TepmoanHaMuKa 1
514 |67 OCHOBBI JIEKTPOAMHAMUKH 1
Pe3epsn 3
KanennapHo-remaTnyeckoe nJiaHupoBaHue Mo pusuke
11 knace
Ne Ne Tema ypoka Konuu | TaTa [pum | ITapa-
n/n ypo €CTBO eyaH | rpadg




Ka gyacoB | Ilo Ilo e
wiany | ¢akry
1. OCHOBBI JIEKTPOAMHAMHUKH 9
(mpoaoJrxeHune)
1.1 MarHuTHoe moJie 5
111 |1 MarnutHoe none. Maayknus 1 IT.1
MAarHuTHOTO MOJIS.
112 |2 JlaGoparopnas pabota Ne 1 «Habmronenue 1
IEMCTBUSA MAarHUTHOI'O MOJIS HAa TOKY.
113 |3 Cwita Amriepa. 1 I1.2
114 |4 JlelicTBME MAarHUTHOTO TOJIS Ha 1 I1.4
JIBUKYITYIOCS 3apsKEHHYIO YaCTHILY.
Cwuua Jlopenna.
1.15 |5 MarsuTHbIE CBOIICTBA BEIECTBA. 1 I1.6
1.2 JJIeKTPOMAarHUTHAasI MHAYKIMS 4
121 |6 DJIEKTPOMAarHuTHasE UHIYKIUS. 1 I1.7-8
MaruauTHbii noTok. [IpaBuno Jlenna.
3aKOH AIEKTPOMArHUTHOM WHYKIIUH.
122 |7 JlaboparopHnas padota Ne 2 «3yuenue 1
SIBIICHUS DJIEKTPOMATHUTHOU WHAYKIIUNY.
123 |8 SIBneHune caMOMHIYKIIUH. 1 IT.11
NHAYKTUBHOCTH. DHEPTUSI MATHUTHOTO
TI0JIS1 TOKA.
124 |9 KonTponbhas padora Nel o teme 1
«MarauTHoe noje. DJIeKTpOMarHuTHas
WHIYKITHAS.
2 Kosebanus u BOJHBI 17
2.1 MexaHuuyeckue KoJieoaHus 3
2.1.1 10 CBoOonuHbie koebanus. ['apMoHndeckue 1 I1.13-14
KOoJICOaHHS.
212 |11 JlaGopatopHas pabota Ne 3 «Onpenenenue 1

YCKOPEHUSI CBOOOTHOTO MAJECHUS TTPH




IIOMOIIMY MasATHHUKA».

213 |12 3aTyxawllye U BbIHYKJIEHHbIE KOJIeOaHusl. I1.16
Pe3onanc

2.2 DJIeKTPOMarHuTHbIe KoJieOaHusi

2.2.1 13 CB0OOIHBIC AJICKTPOMArHUTHBIC I1.17-19
Kosiebanus. ['apMoHnUuecKue
9JIEKTPOMAarHuTHbIE KOJeOaHus B
KosiebarenbHOM KoHType. Dopmyra
Tomcona.

222 |14 ITepeMeHHBII 2TEKTPUUECKUN TOK. I1.21
Pe3ucTop B LlenM NepeMEHHOr0 TOKa.

223 |15 Konzaencarop u karyiika HHIYKTUBHOCTH I1.22
B 1IeNIH NIEPEMEHHOI0 TOKa

224 |16 Pe3oHaHC B 2JIGKTpUYECKON LICTIH. I1.23

225 |17 ['enepaTop nepeMeHHOro TOKa. I1.26
Tpancdopmarop.

226 |18 [TpousBoacTBo, nepenava u I1.27
noTpeOIeHne IIEKTPUUECKON SHEPTUU

2.3 MexaHu4yeckue BOJIHbI

231 |19 BonHoBbI€E sABIIeHNSA. XapaKTEepUCTUKU I1.29
BOJTHBI.

232 |20 3BYKOBBIE BOJIHBI. I1.31

233 |21 WnTepdepennus, nudpakuus u I1.33
NOJISIpU3aLUs MEXaHUYECKHUX BOJIH.

2.4 DJIEeKTPOMarHMTHbIE BOJHbBI

241 |22 DNEKTPOMAarHuTHOE IOJIE. I1.35
DJIeKTpPOMarHUTHAs BOJHA.

242 |23 N300perenue panuo A. C. [TonoBeiM. I1.36-38
[TpuHnume! paauocss3u. Monymsnus u
JICTEeKTHPOBaHUE.

243 |24 CBolicTBa 2JIEKTPOMAarHUTHBIX I1.39-40

BOJIH. PacnipocTpanenue paanoBOJIH.
Pagnomokanus.




244 |25 [Noustue o TeneBuneHnn. Passurue [1.41-42
CPEZCTB CBSI3H.

245 |26 Kontposbhas padota No2 o teme
«KonebaHust ¥ BOIHbBI».

3. Onruka 13

3.1 CaeroBble BoIHbI. I'eoMeTpuyeckas u 11
BOJIHOBAsI ONTHKA

311 |27 Ckopocts cBeta. [Ipunnun I'tolirenca. I1.44-45
3aKOH OTpaXECHUS CBETA.

312 |28 3akoHbl nperoMieHus ceera. [TonHoe [1.47-48
OTpa)kKeHHE CBETa.

313 |29 JlaboparopHnas pabota Ne 4 «M3mepenue
1IOKAa3aTeJsl MPEJIOMIICHHS CTEKIIa.

3.14 |30 JIunzel. [TocTpoeHune n300pakeHuil B I1.50-51
nuH3e. Popmysia TOHKOM JIMH3BI.
YBenuueHue JIMH3HI.

315 |31 JlaboparopHuas pabota Ne 5 «Onpenenenue
OIITHYECKOH CHIIBI U POKYCHOTO
paccTostHUS COOUPAIOIICH JTMH3BI)

3.16 |32 Hucnepcus ceera. IHTepdepeHnus cpera. I1.53-54

3.1.7 |33 Hudpakuus ceera. Judpakunonnas I1.56-58
pemeTKa.

318 |34 JlaboparopHuas pabota Ne 6 «3mepenue
JUIMHBI CBETOBOM BOJIHBIY.

319 |35 JlaGopatopHas pabota Ne 7 «Onenka
UH(POPMAIMOHHON EMKOCTH KOMITAKT-
qucka (CD)».

3.1.10 | 36 Pemenue 3amaq o teme «MHTEpEepeHIHS
U TU(PaKIKS CBETAY.

3.1.11 | 37 [Toniepe4HOCTh CBETOBBIX BOJIH. I1.60
[Tonsipuzanus ceera.

3.2 N3aydeHue u cieKTpsl 2

3.21 |38 Bunbl m3nydennii. ictounnku I1.66-67




cBeta. CIEKTPhI M CIEKTPAIbHBIN aHATU3.
Jlaboparopuas pabota Ne 8 «Habmronenwne
CIUIONIHOTO U JINHEHYATOr0 CIIEKTPOBY.

322 |39 [1kaJia 3JIEKTPOMAarHUTHBIX BOJIH. I1.68
4 OcCHOBBI ClIeNNAJILHON TEeoOpuH 3
OTHOCHTEJIbHOCTH
4.1 OcCHOBBI ClIeNNAJILHON TEeOpUH 3
oTHocuTenabHocTH (CTO)
411 |40 3aKOHBI JEKTPOAMHAMUKH U TTPUHITATI [1.61-62
oTtHocuTenbHOCTH. [locTynaTsl Teopun
OTHOCUTEIIbHOCTH.
412 |41 OcCHOBHBIE CIIEJICTBUS U3 IIOCTYJIATOB [1.63-64
TEOPUU OTHOCUTEIBHOCTH.
DJIeMEHTHI PEISITUBUCTCKON JUHAMUKH.
413 |42 KoHntposbnas padora Ne 3 mo teme
«OnTuka.»
5. KBanroBas ¢pusuka 17
5.1 CBeTOBbI€ KBAHTHI 4
511 |43 CaetoBble kBaHTBL. DoTOdDPEKT. I1.69
512 |44 [Tpumenenue porodddexra. oTOHBI. I1.70-71
KoprycKynsspHO-BOITHOBOH JTyain3Mm.
5.1.3 |45 JlaBneHnue ceera. XMMHYECKOE JICHCTBUE I1.72
CBeTA.
514 | 46 Pemenne 3amay mo reme «CBETOBBIE
kBaHTHL. DoTOADDEKTY.
5.2 AToMHasi pu3UKa 3
5.2.1 |47 Crpoenune atoma. OnbiTel Pezepdopra. I1.74
522 |48 KBanrtoBeie noctynarsl bopa. Mozens I1.75
aroMa Bojiopoza no bopy.
523 |49 Jlazepsl. I1.76
5.3 Du3nKa aTOMHOTO SIIPa 8
531 |50 CtpoeHne aTOMHOTO siipa. SInepHble CUIIBI. I1.78-80




DHeprus CBSI3U aTOMHBIX sIJIEp.

532 |51 PagroaktuBHOCTH. BUbl pagnoakTHBHOTO I1.82-83
U3ITyYEHHUSI.

533 |52 3aKoH painoaKTUBHOTO pacnana. [lepuon I1.84
noJrypacnaja.

534 |53 MeTto/1b1 HaONIOIEHUS U PErUCTPALUU I1.86
9JIEeMEHTAPHBIX YACTHII

535 |54 HckyccTBeHHast paAMOAKTUBHOCTb. I1.87
SnepHble peakiuu

536 |55 Jenenue saep ypana. Llernnas peakius I1.88-89
JesieHus. Sl nepHblil peakTop.

5.3.7 |56 Tepmosinepubie peakiuu. [IpumeHeHue I1.90
AJICPHOM SHEPIUMU.

5.3.8 |57 buonornueckoe aeiicTBrUE paiOaKTUBHBIX [1.92-94
W3JTyYEHHUI.

5.4 JJieMeHTapHbIe YaCTHLbI

541 |58 Tpu sTana B pa3BuTHH QU3NKA I1.95-96
3JIeMEHTapHbBIX yacTull. OTKphITHE
MO3UTPOHA. AHTHYACTHUIIBL.

542 |59 Konrtponbnas pabora Ne 4 o Teme
«KBanToBast puznkay.

6. Crpoenne Beenennoi

6.1 CoJsiHeyHas cucrema.

6.1.1 |60 BunuMmeble 1BrkeHNsT HEOSCHBIX TEll. I1.99-100
3axonbl Kennepa. Cucrema 3emitsi-JIyHa.

6.1.2 |61 duznyeckas IpUpoJia MIAHET U MaJIbIX I1.101
tes1 COTHEYHON CHCTEMBI.

6.2 CoJiHue u 3Be31bl

6.21 |62 CouHrze. I1.102

6.2.2 |63 OcHOBHBIE XapaKTEPUCTUKHU I1.103-
3BE3/1. DBOJIIONMS 3BE3/: POKIACHUE, )KU3HD 105
U CMEPTH 3BE3 L.

6.3 Crpoenne Beenennoi




6.31 |64 Mieunsiii [Tyts — Hama ["agakTuka. I1.106-
[anaKTuKH. 107
6.3.2 |65 Crpoenue u 3Bomonus BeeneHHOM. I1.108-
109
7. IloBTOpEHME
711 |66 Enunas ¢usnueckas kapTuHa MUpPa
7.1.2 |66 Ennnas ¢puzmdeckas kapTuHa MUpa

Pe3eps
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