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Pabouas nporpamma pazpaboTaHa Ha OCHOBE CIEAYIOIIMX HOPMATHBHO-TIPABOBBIX TOKYMEHTOB:

1. ®enepanbhsblii 3akoH oT 29.12.2012 roga Ne 273- @3 «O06 obpazoBanuu B Poccuiickoii @enepariumy;

2. ®epaepaibHbIM TOCYIAapCTBEHHBIM 0Opa30BaTEeNbHBIM CTAHAAPTOM CpEeAHEro (IIOJIHOTO) O0OIero
o0Opa3oBaHMsl, YTBEPKIEHHBIM MPUKa30M MuHHCTEpCTBa 00pa3oBanus U Hayku Poccuiickoit deneparnuu
or 17.05.2012 Ne 413 (mamee — ®PI'OC cpexnero oOmiero oOpazoBanusi) (st X — XI) kiaccoB
00pa30BaTeNbHBIX OPraHU3AIH) (C U3MEHEHHSIMH).

OOmue ey yaeOHoro peMeTa

e (dopMupoBaHHe y 00YJarONIUXCsl YBEPEHHOCTH B IEHHOCTH 00pa30BaHMUsI, 3HAYUMOCTH (PU3NICCKUX
3HAHUM JUIA KaX10T0 YeJIOBeKa He3aBUCUMO OT €ro NMpo(hecCHOHAIbHON AATEIbHOCTH;

® OBJIAZICHHE OCHOBOIIOJIATAIOUIUMH (U3UUECKUMH 3aKOHOMEPHOCTSMH, 3aKOHAMH M TEOPHUSIMH;
pacmpeHre 00bEMa UCTIOIh3yEeMbIX (PH3NUECKUX MOHATHH, TEPMUHOJIOTHHA U CHMBOJIUKH;

e 1mpuoOpeTeHHEe 3HAaHWK O (QyHIAMEHTAIbHBIX (U3MUECKHX 3aKOHAaX, JISKAIUX B OCHOBE
COBPEMEHHOW (PU3UYECKOl KapTUHBI MHpa, 0 HanOoJiee BaXKHBIX OTKPBITHSAX B 00JacTH (PHU3MKH,
OKa3aBIIMX OMpEJENsioliee BIMSHHE HA pPAa3BUTHE TEXHUKH M TEXHOJOTWUH, IOHUMAaHHUE
¢u3nUecKoil CyImHOCTH sIBICHUH, HaOII01aeMbIX BO BeenenHo;

® OBJIAJICHHE OCHOBHBIMH METOJAaMHM HAYyYHOTO TO3HAHUS HPUPOIBI, UCIONb3YEeMBbIMU B (HU3UKE
(HabmroneHue, ONMMCAHWE, W3MEPEHHE, BBIIBI)KEHHE THIIOTE3, IPOBEICHHE HKCIEPHMEHTA);
OBJIa/ICHUE YMEHUAMHU 00pa0aThIBaTh JTaHHBIC KCIIEPHUMEHTA, OOBSCHSTDH MMOMyYEHHBIE PE3yIbTaThI,
YCTaHABIMBATh 3aBUCUMOCTH MEKAY (PU3MYECKUMU BEIMYMHAMH B HAOJII0JTaeMOM SIBJICHUH, AETaTh
BBIBO/JIBL;

e oTpaboTKa yMEeHHUs pemarh GU3nIecKue 3a1a4 pa3HbIX YPOBHEH CI0KHOCTH;

e pHOOpETEeHHE: OMbITa Pa3HOOOPA3HOHN NEATETHLHOCTH, OIBITA TIO3HAHKS U CAMOIIO3HAHMS, YMEHUI
CTaBUTh 33/1a4d, pemarb NpoOJeMbl, NPUHUMATh pEIICHHsS, WCKaTh, AaHAJIU3UPOBATh U
oOpabarbiBaTh WH(GOPMAIMIO, KIIOYEBBIX HABBIKOB (KIIOYEBBIX KOMIETEHIUI), HWMEIOIINX
YHHUBEpCAJIbHOE 3HAa4YeHHE: KOMMYHHUKAIUM, COTPYIHHYECTBA, H3MepeHuH, 3(PQeKTUBHOrO u
0€30MacHOTO HCIIOIB30BAHMS PA3IUYHBIX TEXHHUECKUX YCTPOICTB;

® OCBOEHHE CIIOCOOOB HCIOJB30BaHUS (DM3MYECKUX 3HAHUH JJISl PEHICHUS MPAaKTUYECKHX 3ajad,
OOBSICHEHUs SIBIECHUI OKpy’Karomiel IelCTBUTENBHOCTH, oOecredyeHus: O0e30MacHOCTH KU3HU U
OXpaHbI IPUPOJIBL;

® Dpa3BUTHE TIIO3HABATEIBHBIX HHTEPECOB, HWHTEIUICKTYaJbHBIX M TBOPYECKHUX CIIOCOOHOCTEH B
npolecce MpUOOPETeHUs] 3HAHUM C HCIOJIB30BAaHHEM pa3IMYHBIX HMCTOYHUKOB HH(OpMaIuu u
COBPEMEHHBIX HMH()OPMAIMOHHBIX TEXHOJIOTHH; yMeHHd (OpMYyITHUpOBaTh W OOOCHOBHIBATH
COOCTBEHHYIO MO3MILHMIO 1O OTHOIICHUIO K (hu3nyeckod MHGOpMAIMM, MOJIy4aeMOH M3 Pa3HbIX
HCTOYHUKOB;

® BOCIHTaHHE YBAXXUTEIHHOTO OTHONICHUS K YUYEHBIM W HMX OTKDBITHSM, YyBCTBAa TOPIOCTH 3a
POCCHUICKYIO (PU3UYECKYIO HAYKY.

Jannas paboyas mporpamma no ¢usuke aias 0a30BOro ypoBHs cocTaBieHa M3 pacueTta 136 yacoB Ha JBa
roja o0yuenus (mo 2 yaca B Hezento B 10 u 11 knaccax)
IInanupyemsble pe3yJibTaThl

JlestenbHOCTh 00pa30BaTENIbHONW OpraHu3anuu o0IIero o0pa3oBaHus MpU o0yyeHUH (U3UKE B CpelHEei
IIKOJIe JOJDKHAa OBITh HalpaBlieHa Ha JOCTHKEHHE OOy4arolMMHCS —CIEAYIOUUX JJMYHOCTHBIX
pe3yJIbTaToOB:
® yMEHUE YIIPaBJIATh CBOEH M03HABATEIbHON JESATEIBHOCTbIO;
® TOTOBHOCTb U CLIOCOOHOCTBH K 00pa30BaHUIO, B TOM YHUCIIE CAMOOOPa30BaHHIO, HA IPOTSHKEHUH BCEi
KHU3HU; CO3HATEJIbHOE OTHOIIECHHWE K HENpPEpbhIBHOMY OOpa30BaHHIO KaK YCJIOBUIO YCIHEIIHON
npodecCHOHATBLHON 1 00IIECTBEHHOH 1eATEIIbHOCTH;
® yMEHME COTPYOHMYaTh CO B3pOCIBbIM, CBEPCTHMKaMH, JETbMHM MJAJIIErO0 BO3pacTa B
o0pa3oBaTeNnbHOM, yueOHO-UCCIIeI0BATeNbCKOM, MPOSKTHON U APYTUX BHUJIAX JIEATEIbHOCTH;
e cpOpMHUPOBAHHOCTb MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO pPa3BUTHUS
HAyKH;, OCO3HaHWE 3HAYUMOCTH HAyKH, BIIQJCHUS IOCTOBEpPHOH HH(pOpMamumei o meperoBBIX



JOCTHKEHUSIX M OTKPBITUSIX MUPOBOI M OTEUYECTBEHHOH HAyKH; 3aMHTEPECOBAHHOCTh B HAYUYHBIX
3HaHUAX 00 YCTpoicTBE MHpa U 00IIECTBA; TOTOBHOCTh K HAYYHO-TEXHUYECKOMY TBOPUECTBY;
YyBCTBO TOPJIOCTH 32 POCCUICKYIO (PU3UYECKYIO HAYKy, TYMaHU3M;

MI0JIO’)KUTEIBHOE OTHOIIEHUE K TPYAY, LIEJIeyCTPEMIEHHOCTD;

HKOJIOTHYECKasi KyJbTypa, OEpeKHOE OTHOIIEHHE K POIHON 3emiie, MPUPOJIHBIM OOraTrcTBam
Poccun n mMupa, NOHMMaHUE OTBETCTBEHHOCTH 3a COCTOSIHUE NPUPOIHBIX PECYPCOB M PAa3yMHOE
IIPUPOIONOIb30BAHUE.

MeTtanpeaMeTHBIMH Pe3yJbTATAMM OCBOCHUS BBIMTYCKHUKAMH CPEJHEH IIKOJbI MPOrpaMMbI 1O (Qu3uKe
SIBJISIFOTCSL:
- 0ce0eHue PecyIAmMUBHbIX YHUBEPCANbHBIX YUEOHBIX OClICHEUIL:

CaMOCTOSITEJIbHO ~ONpENAeNsATh LeJNH, CTaBUTh M (OpPMYyJIMpOBaTh COOCTBEHHbIE 3aJayd B
0o0pa30BaTeNbHON JeATEIbHOCTH U dKU3HEHHBIX CUTYalLUsX;

OLIEHHBATh PECYPCHI, B TOM YHCIIE€ BPEMs U JIpyrue HeMaTepHallbHbIE PECYPChl, HEOOXOIUMBIE IS
JIOCTH)KEHUS IOCTABJICHHOM paHee 1ieNy;

COIOCTABJISITh UMEIOIMECS] BOBMOXKHOCTH M HEOOXOAUMBIE JJIsl TOCTHKEHUS LIEJIU PECyPCHhI;
OIIPEAEIATh HECKOJIBKO IIyTEN JOCTHXKEHUS ITIOCTABJIEHHOM LIETH;

3aJ1aBaTh apaMeTpbl U KPUTEPUH, 110 KOTOPBIM MOYKHO OIPEJENINUTD, YTO 1I€JIb JOCTUTHYTA;
COIIOCTaBJIATH IOJTYYEHHBIH PE3ybTaT AEATEILHOCTH C IOCTaBICHHON 3apaHee LEblo;

OCO3HABATh MOCJEICTBHUS TOCTH)KCHUS TIOCTABICHHON IETH B JIESATEILHOCTH, COOCTBEHHOM KU3HH
1 JKU3HU OKPY’KaIOIINX JIFOACH;

-0C80€HUE NO3HABAMENbHBIX YHUBEPCATILHBIX YUEOHBIX OCUICMEUIL:

KPUTHYECKH OIICHUBATh M HHTEPIPETUPOBATH HHPOPMAITUIO C PA3HBIX MMO3UIUH;

pacro3HaBaTh ¥ PUKCUPOBATH MTPOTUBOPEUHS B MH(DOPMAITMOHHBIX HCTOYHHUKAX;

WCIOJIb30BaTh Pa3jIMYHbIE MOJICIIbHO-CXEMAaTUYECKUE CPENICTBA JIJIs IPEACTABICHHS BBISIBIICHHBIX B
WH(GOPMAIIMOHHBIX HCTOYHUKAX TPOTHUBOPEUHIA;

OCYIIECTBIISATh pa3BEPHYTHIN MH(DOPMAIMOHHBIN TIOUCK U CTAaBUTh HA €r0 OCHOBE HOBBIC (yUcOHBIC
Y TIO3HaBaTelIbHbIC) 33/1a4H;

UCKaTh U HAXOAUTh 0000IIEHHBIE CLIOCOOBI pelIeHHs 3a/1a4;

MPUBOJUTh KPUTHUYECKHE apTryMEHThl KaK B OTHOIIEHUU COOCTBEHHOTO CYXKICHHUS, TaK U B
OTHOILIEHUU JEUCTBUH U CYXKIEHUN IPYyTrOro 4eIOBEKa;

aHATM3UPOBATH U MPEOOPA30BBIBATH TPOOIEMHO-TIPOTUBOPEUNBHIC CUTYAITNH;

BBIXOJIUTh 32 PAaMKHA YYEOHOro TMpeaMeTra W OCYIIECTBIATH IICJICHANPABICHHBIH IOUCK
BO3MO>XHOCTH IIMPOKOTO MEPEHOCA CPEACTB U CIIOCOOOB IEHCTBUS;

BBICTpanBaTh HMHIUBUAYaJbHYIO OOpa30BATENbHYI0 TPACKTOPHUIO, YUUTHIBAs OTpPAHHYEHUS CO
CTOPOHBI IPYTUX YYACTHUKOB U PECYPCHBIE OTPAHUYCHHUS;

3aHUMaTh pa3Hble TO3MIMHM B MO3HABATEIBHON [EATENbHOCTH (OBITh YUYEHUKOM M YUUTEJEM;
dbopMynupoBaTh 00pa3oBaTENbHBIA 3aMpPOC H  BBINOJHATH KOHCYJIBTATUBHBIE  (DYHKIIHH
CaMOCTOSITENIbHO; CTaBUTh MpoOjeMy U paboTaTh HajJ €€ pelIeHHEeM; YIpPaBisATh COBMECTHOM
MO3HABATEJIbHON JESATEIbHOCTHIO U TOAUYUHATHCS ),

=0C60€HUE KOMMYHUKAMUBHBIX YHUBEPCAIbHbBIX yueﬁnbtx oeiicmeulii:

OCYIIECTBIISITH JIEIOBYI0 KOMMYHHUKAIIMIO KaK CO CBEPCTHUKAMH, TaK M CO B3POCIBIMU (KaK BHYTPH
00pa3zoBaTeNbHON OPraHU3aIMH, TaK U 32 e€ MpeJieIaMu);

MIPH OCYIIECTBICHUH TPYMNIIOBON pabOThl OBITh KakK PYKOBOJWUTENEM, TaK W WICHOM IMPOCKTHOMN
KOMaHJbl B Pa3HbIX poJiAX (F€HEpaTOPOM HIEH, KPUTHKOM, MCTIOIHHUTENEM, MPE3CHTYIOMUM H T.
I);

pPa3BEPHYTO, JIOTMYHO M TOYHO H3JIaraTh CBOIO TOYKY 3pPEHUSI C HCIIOJIb30BAHHEM aJIeKBATHBIX
(YCTHBIX ¥ MIUCbMEHHBIX) SI3bIKOBBIX CPEJICTB;

pacrno3HaBaTh KOH(PIUKTOT€HHBIE CUTYallMH U TIPEIOTBpAIIaTh KOH(DIUKTHI 10 UX aKTUBHOM (passl;
COTJIACOBBIBATH IMO3UIIMU WICHOB KOMAH/IBI B IIpoLiecce padOThHI Hal OOIINM MPOIyKTOM/PEIICHUEM;
MPEJICTaBIATh MyOMUYHO PE3yNbTaThl WHAMBUAYAIBHONH W TPYIIIOBOW ACSITENBLHOCTH Kak Mepen
3HAKOMOM, TaK U Mepe]l HE3HAKOMOM ay IUTOPUEH;

no0upaTh NapTHEPOB ISl IETOBOM KOMMYHUKAIIUU, UCXO/S U3 COOOpakeHUH pe3yIbTaTUBHOCTHU
B3aMMOJCHCTBUS, a HE JUYHBIX CUMIIATHI;

BOCIIPUHUMAThH KPUTHUYECKHUE 3aMEUaHUs KaK PeCypc COOCTBEHHOTO Pa3BUTHS;



TOYHO U EMKO (OPMYJIHMPOBATH KaK KPUTHYECKHE, TaK U OJOOpUTENIbHBIE 3aMEUaHUsl B aJpec
JIIpYyTUX JIOJIEH B paMKax JeloBOW M 00pa3oBaTebHOM KOMMYHHKAIUU, HM30eras TpH 3TOM
JIMYHOCTHBIX OLCHOYHBIX Cy)K,HGHHfI.

IIpeaMeTHBIMU pe3yJbTATAMH OCBOCHHS BBIITYCKHUKAMHU CPEIHEH IIKOJBI MPOrpaMMbl M0 (PH3HKE Ha
0a30BOM YPOBHE SIBJISIOTCS:

c(hOPMHUPOBAHHOCTH MPEICTABICHUI O 3aKOHOMEPHOU CBSI3U M MMO3HABAEMOCTHU SIBJICHHI TTPUPOJIBI,
00 00BEKTUBHOCTH HAay4YHOTO 3HAHUS, O POJIH U MecTe (PU3UKHU B COBPEMEHHON HayYHOW KapTHHE
MUpa; MOHUMaHUE POoiH (U3UKU B (HOPMHUPOBAHUU KPYro3opa U (PyHKIHMOHAIBHOM I'PaMOTHOCTH
YeJIOBEKa JJIs PEIICHUS TPAKTUYECKUX 3a/1a4;

BJIJICHUE OCHOBOIIOJIATAIONIMMH (U3UYECKUMU TOHATHSIMH, 3aKOHOMEPHOCTSIMH, 3aKOHaAMH U
TEOPHUSIMH; YBEPEHHOE MOJIb30BaHNe (PU3MUECKON TEPMUHOIOTHEH U CUMBOJIMKOMN;
c(hOPMHUPOBAHHOCTH MPEICTABICHUA O (PU3MUECKOMN CYIIHOCTH SBICHUIN MPUPOIBI (MEXaHHYECKHUX,
TEIUIOBBIX, JIEKTPOMAarHUTHBIX U KBAaHTOBBIX), BUJIaX MaTepHuu (BEIIECTBO U MOJE), IBUKEHUU KaK
croco0e CyIIeCTBOBAaHMS MaTEpPHH; YCBOSHHE OCHOBHBIX HMJICH MEXaHUKH, AaTOMHO-MOJIEKYJISIPHOTO
Y4YE€HHUS O CTPOCHHUU BEUIECTBA, SJEMEHTOB AJIEKTPOJWHAMUKHU W KBAHTOBOM (PU3UKU; OBJIaJICHUE
MOHSATUIHBIM aIllapaToM U CHMBOJIMYECKHUM SI3bIKOM (DU3HKH;

BJIaJICHHE OCHOBHBIMHM METOJIaMU HAYYHOTO MO3HAHUS, UCTIOIB3YyEeMBbIMU B (PU3UKE: HAOIIOJCHHUE,
ONHcaHue, N3MEPEHHe, SIKCIIEPUMEHT; BIIaJlecHUEe YMEHUSIMU 00pabaThIiBaTh Pe3yabTaThl U3MEPEHHIA,
OOHAapy>KUBaTh 3aBHUCHMOCTb MEXIy (H3HMUECKUMH BEITUYMHAMH, OOBSICHATH IOTyYCHHBIC
pe3yabTaThl U J€1aTh BBIBOJIBI;

BJaJICHUE YMEHUSMHU BBIABUIaTh TMIIOTE3bl HA OCHOBE 3HAHMS OCHOBOIIOJIATAIOLINX (PU3UUYECKUX
3aKOHOMEPHOCTEM M 3aKOHOB, MPOBEPATh UX SKCIEPUMEHTAIbHBIMH CpEACTBaMH, (OpMyIHpys
1IeJIb UCCIICZIOBAHUS; BIIaJICHUE YMEHUSMH OINUCHIBATh U OOBSICHATH CAMOCTOSATENIBHO MPOBEAEHHbIE
SKCIIEPUMEHTBI, aHAJIU3UPOBATh pE3YJbTaThl IOJYYEHHOW U3 HKCIEPUMEHTOB HH(pOpMaluHy,
OINPELENATh JOCTOBEPHOCTD IOJyYEHHOIO PE3yibTaTa;

YMEHHUE pelIaTh MPOCThIE U CIOKHBIE (PU3HMUECKUE 3a/1aUH;

C(OPMHPOBAHHOCTh yMEHHUS NPUMEHSTH IOJyYE€HHBbIC 3HAHHUS JUIsI OOBACHEHHS YCIOBHI
MpOTeKaHus (U3NYECKUX SBICHUN B MpUpOJE W Uil NPHUHATHS MPAKTUUYECKUX pEIIeHUH B
IMOBCEIHEBHOM JKU3HU;

MOHUMaHHE (PU3NYECKUX OCHOB M MPHUHLMUIOB JACHCTBHS (pabOThl) MAIlMH U MEXaHU3MOB, CPE/ICTB
MEPEIBKEHUSI U CBA3HM, OBITOBBIX MPUOOPOB, MPOMBIIUICHHBIX TEXHOJOTMYECKHUX IPOIIECCOB,
BIIMSHUS KX HAa OKPYXKAIOUIYI0 Cpeldy; OCO3HAaHHE BO3MOXHBIX IIPUYMH TEXHOICHHBIX U
AKOJIOTHYECKUX KaTacTpod;

c(OpMUPOBAHHOCTh COOCTBEHHOM TO3MIIMM TIO OTHOIIEGHUI0O K (QU3NYecKoid HHPOpMAIH,
IIOJIy4a€MOM U3 Pa3HBIX HCTOYHUKOB.

IIpenMeTHble pe3yJbTaTbhl OCBOCHHUS BBIMTYCKHHUKAMH CPEIHEH IIKOJIBI MPOrpaMMbl MO (QH3HKE Ha
yriyOJaEHHOM YpOBHE JIOJDKHBI BKIIIOUATh TPEOOBAHHMS K pe3ysibTaTaM OCBOSHHUs 0a30BOr0 Kypca H
JIOTIOJTHUTEIILHO OTPaXKaTh:

c(hOPMHUPOBAHHOCTb CHUCTEMbI 3HAHMK 00 OOHmMX (U3UYECKUX 3aKOHOMEPHOCTSX, 3aKOHaX M
TEOPHUSX U TMPEJCTABICHUN O NEHCTBUU BO BceneHHON (pU3MYecKnX 3aKOHOB, OTKPBITHIX B 3€MHBIX
YCJIOBHUSIX;

0TpabOTaHHOCTh YMEHHS HCCIEeNOBaTh U aHATU3UPOBATh pa3HOOOpa3Hble (GU3UYECKUE SIBICHUS H
CBOMCTBA 00BEKTOB, OOBSICHITH TeO()U3NICCKHE SBIICHUS M MPUHIIUITEI pA0OTHI U XapaKTEPUCTUKH
npruOOpPOB U YCTPOMHCTB;

BIIQJICHHE METOJaMU  CAMOCTOSTEIbHOTO  IJIAHHPOBAaHUS W MPOBENEHUs  (U3HUYECKUX
AKCIIEPUMEHTOB, ONMUCAHWSA U aHAJM3a TMOJYYCHHOW HM3MEPHUTEIbHONW WMH(OpMaInu, OmpeneaecHus
JIOCTOBEPHOCTH IOJyYEHHOTO PE3yJIbTATa;

c(hOpMUPOBAHHOCTh YMEHHUI MPOTHO3UPOBATH, AHATTU3UPOBATH U OIICHUBATH MOCJEICTBUS OBITOBOMA
Y TIPOU3BOCTBEHHOM ESITEIIBHOCTH YEJIOBEKA, CBA3AHHOM ¢ (PU3NYECKUMHU MPOIECCaMU, C TIO3UITUN
9KOJIOTHYECKOM 0€30IaCHOCTH.
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Conep:xxanue yueOHOro pasaesia
OcHoOBHBIE U3y4yaeMble BOIMPOCHI

KounTpoasb
(nmpakTHYecKHne u
JadopaTopHbie
padoThI,
TBOpPYECKHUE U
NPOEKTHbIE
padoThl, IKCKYpPCUH

u JIp.)

10 knacc (68 yacon, 2 yaca B HeJ1e/110)

1 Brenenue. 1
dusuka u
€CTECTBEHHO-
Hay4HBIA METOJ
MMO3HAHUS
IPUPOJBI
1.1 | ®usuka u 1 Odusnka — (yHIaMEHTaIbHASI HAYKa O
€CTECTBEHHO- npupoze. HayuHblil MeTo1 mo3HaHUs MUpa.
Hay4HBIA METOJ B3anmocBs3p Mexay GU3NKOHN U APYTUMH
MO3HAHMS €CTECTBEHHBIMU HayKaMHu. MeTo/bl
TIPUPOIBI HAYYHOTO MCCIIEIOBAHUS (PU3UIECKUX
aBieHnil. PU3ndecKkrue BEITNYUHBI.
[TorpenrHoCTH M3MEpEeHU QUBHIECKUX
BEJIMYUH. MoJeIMpOBaHKE SIBICHUI 1
IIPOLIECCOB MPUPOAbL. 3aKOHOMEPHOCTD U
ciay4yailHOCTh. DU3nyecKue 3aKOHbI U
TPaHUIIBI UX TPUMEHUMOCTH. DU3nveckue
TEOPHUH U IPUHLIUI COOTBETCTBUA. Poib 1
MecTo GU3UKH B (OpMUPOBAHUH
COBPEMEHHOI HAYYHOI KapTHUHBI MHUpA, B
IPAKTUYECKOH 1EATEIbHOCTH JIIOJIEH.
Pu3MkKa U KyJabTypa.
2. Mexanuka 27
2.1 | KunemaTtuka 7 Mexanunueckoe aBuxenue. Cucremsl KonTposnbnas
otcuéra. CkasipHble U BEKTOPHBIE paborta Ne 1
duznyeckue BeMMuuHbBL. MaTepuanbHast «T10 TeMe

touka. [loctynarensHoe 1BUXEHUE.
Tpaekropusi, yThb, IEPEMEILCHUE,
KOOpPJIMHATA, MOMEHT BPEMEHHU, TPOMEKYTOK
BpEMEHHU. 3aKOH OTHOCUTEIbHOCTH
JBU>KeHUA. PaBHOMEpHOE MPSIMOJIMHEHHOE
nBuxeHne. CKopocTb paBHOMEPHOTO
MPSMOJIMHEMTHOTO JBH)KEHUA. Y paBHEHUE
paBHOMepHOTO ABMXeHus. [ paduku
paBHOMEpHOTO ABWKeHUs. Croorcenue
cKopocmell.

HepaBnomepHnoe asuxenue. Cpenssis
CKOPOCTb. MTHOBEHHAsI CKOPOCTb.
Yckopenue. PaBHOYCKOPEHHOE IBUKEHUE.
VYpaBHEHNE PaBHOYCKOPEHHOTO JIBHKECHHUSI.
['paduiky paBHOYCKOPEHHOTO

neuxkeHus. Ceo600HOe nadenue mei.
Yekopenue c60600n020 nadenus.

JIBH>KEHUE 110 OKPYKHOCTH C ITOCTOSIHHOM 110

«KnaemaTrnka ToUKH
" TBCPAOTO TCIa»

JlaboparopHas
paborta Ne 1
«3yuenune
JIBYDKEHUS Tea,
OpOIIIEHHOTO
TOpPHU30HTAIIFHA

JlabGopaTopHas
pabota No 2
«3yuenue
ABHUXKCHUA TCJia 110
OKPYKHOCTH




MOJTYJTIO CKOPOCThIO. LleHTpocTpemMuTenpHoe
yckopenue. Ilapamempwbi 08udxceHus
HebecHblx men. Abcontomno meépooe meno.
IlocmynamenvHoe u epawjamensroe
08UdiCeHUe aDCONOMHO MEEPO02o med.
Venosas ckopocms, wacmoma u nepuoo
oopawenus.

2.2 | 3akoHBI SBnenne nnepunn. Macca u cuia.
TUHAMHUKHU WuepunanbHble CUCTEMBI OTCUETA.
Hprorona B3aumoneiictBue ten. CinoxeHue cui.
[1epBblii, BTOpOW U TPETUI 3aKOHBI
Hprorona.
Ipunyun omnocumenvnocmu I anunes.
l'eoyenmpuueckas u ceruoyenmpuieckas
cucmemvl omcuéma.
2.3 | Cunbl B 3aKOH BCEMUPHOIO TATOTEHUS. KoHntpoibHas
MEXaHUKE ['paBuTaniMOHHAs MOCTOSHHAS. paborta Ne 2 o Teme
Cuna tsoxectu. Cuna msscecmu Ha Opy2ux «Jlunamuka. 3aKOHbI
nianemax. llepsas kocmuyeckas ckopocms. | MexaHuku HeloToHa.
Heudicenue nHebechvlx men u CHYMHUKOS. Cuiibl B MEXaHUKE»
Bec u HeBeCcOMOCTS. JlabGopaTopHas
Cunel ynpyroctu. 3akoH ['yka. pabota Ne3
Cuiibl TpeHus. «3mepenue
KECTKOCTHU
MIPYKUHBDY
JlaboparopHas
paborta Ne 4
«3mepenue
kod(purmenta
TpEeHUs
CKOJIb>KEHUS
2.4 | 3akoHbI Nmnynsc Tena. Umnynbsce cuibl. 3aKoH JlaboparopHas
COXPaHEHUS B COXpaHEHHUs UMITyJibca. PeakTuBHOE pabora Ne 5
MEXaHHUKe JIBIKECHHUE. «3yuyenue 3akoHa
Pabora crisl. MOIIHOCTE. COXpaHEHUS
Kunernueckas sHeprus. MEXaHUYECKOU
Pa6ora cuibl Tspxectu. [loTeHnuansuas SHEPTUH.»
SHEPrus Tejla B TPaBUTAIMOHHOM I10JI€.
Pa6oTa cuibl ynpyroctu. [lorennuanbaas
SHEPrus yrnpyro 1eOpMUPOBAHHOTO Tea.
3aKOH COXpaHCHHS] MEXaHUYECKON YHEPIUH.

2.5 | Craruka PaBHOBECHE MaTepHaIbHON TOUKHU U JlaboparopHas
TBEpOTO Tena. Buapl paBHOBecus. Yciaoust | paboralNe 6
paBHOBECHSL. «3yuyenue
MoOMEHT CuIIbI. paBHOBECHS Tena

oJI AeHCTBUEM
HECKOJIbKUX CHI»
2.6 | OcHOBHI Jasnenue. 3akon [Tackans. PaBHoBecue
THJIPOMEXaHUKU KUJKOCTHU U Ta3za. 3aKoH ApXumMena.
[InaBanwue tei.
Heuoicenue scuoxkocmu. 3axon bepuynnu.
Ypaeuenue bepuynnu.
[TonBenenue KonTponbHas

HUTOI'OB U3Y4YCHHA
TCMBI

paborta Ne 3 o Teme
«3aKOHEI




«Mexanuka»

COXpPaHEHHUS B

mexanuke. CtaTuka

MonekynspHas
¢duzuka u
TepMOJIMHAMUKA

17

3.1

OcHOBEI

MOJICKYJISIPHO-
KUHETHYISCKOM
teopun (MKT)

Monekynspao-kuHetnueckas teopus (MKT)
CTpOCHHUS BeIlecTBa U e
HKCIIEPUMEHTAJIbHBIE I0Ka3aTEIbCTRA.
bpoyHoBckoe nBuXkEeHHE.

TemmepaTypa u TEIIOBOE paBHOBECHE.
IIxaner Henscust u KenbBruHa. AOCOIIOTHAS
TeMIepaTypa Kak Mmepa cCpeaHen
KUHETUYECKOM SHEPTUH TEILJIOBOTO
JBU>KEHUS YACTUIl BEILIECTBA.

Cupl B3aMMOJCICTBHS MOJIEKYJT B Pa3HbIX
arperaTHbIX COCTOSIHUSIX BEIIECTBA.

Mopens «uacaabHBINA ras3y.

JaBnenue raza. CBsizb MEX]y IaBICHHEM U
CpeHel KHHETHYECKOM dHEeprueu
MOCTYMATENBbHOTO TEMJIOBOTO JIBHXKCHHUS
MOJIEKYJ UJCAIbHOTO Ta3a.

OCHOBHOE ypaBHEHUE MOJIEKYJIIPHO-
KMHETUYECKOW TEOpUH HJIeaIbHOIO rasa.

3.2

YpaBHeHue
COCTOSTHUS Ta3a

VYpaBHEHHE COCTOSHUS UACATBHOTO ra3a.
VYpaBuenue MenpaeneeBa-Knaneiipona.
H3onporiecchl. ['a30BbIe 3aKOHBI.

JlaGopatopHas
pabotaNe7

«OKcIepruMeHTaIbHA

sl MPOBEPKA 3aKOHA
T'eii-JIroccaka»

33

B3aumarbie
MPEBPALLECHUS
SKUIKOCTH U rasa

B3aumubie mpeBpaliieHus )KUIKOCTH U ra3a.
HacepltenHbie 1 HEHACHITIICHHBIE

napsl. /lasnenue HacvlujenHo2o napa.
Kunenue. Brasxxcnocms 6030yxa.

34

Kunkoctu u
TBEp/IbIC Tela

Mogenb cTpoeHus KUAKOCTH.
[ToBepxHOCTHOE HaATSKEHUE.

Cmauusanue u necmavugauue.

Kanunnapuo.

Kpucrannumueckue u amopHbie

tena. Mooenvb cmpoeHnus meépovix

men. MexaHn4ecKHue CBOMCTBA TBEPABIX TEI.
JKuakue KpucTasuibl.

3.5

OCHOBBI
TepMOI[I/IHaMI/IKI/I

Bnytpennss sueprus. TepmoaunaMmuyeckas
CHUCTEMA U €€ PABHOBECHOE COCTOSTHUE.
Pabora u Termonepenaya Kak criocoObl
WU3MEHEHUS BHYTPEHHEN YHEPTUU.
KonnuecTBo TEmaoThI.

TennoémkocTs. Pazosvle nepexooul.
YpaBHeHue TeruioBoro 6ananca. [lepBoii
3aKOH TEPMOJNHAMHUKH.

AnuabaTHbI mporecc.

HeobpaTumocTh TETUIOBBIX

HPOLIECCOB. Bmopotl 3aKkoH mepmMoOUHamuKu
U e2o cmamucmuyeckoe moaKoeaHue.
[TpeoOpa3oBaHus 3HEPTUH B TEIUIOBBIX
MammHax. [Juxn Kaprno. KIIJ1 TennoBeix Ma-
LIMH.

KonTponbHas

paborta Ne 4 o Teme

«MonekynspHas
¢uzuka u
TEPMOANHAMUKAY




4. OcHOBBI 16
AIEKTPOIU-
HAMUKHU
4.1 | Onextpocratuka | 6 DneKTpUUecKui 3apsj. 3aKOH COXpaHEHUS KonTponsHas
BJIEKTPUYECKOTO 3apsa. DICKTPUUECKOE pabota Ne5 mo Teme
B3auMozeiicTeue. 3akoH KyoHa. «DIEKTPOCTATUKA»
bnuskooeticmeue u oanvHooeticmsue.
Hanps>k€HHOCTD M IOTEHIMAI
AIEKTPOCTATUYECKOTO MO, CBSI3b MEXTY
HUMU.
JIuHuK HanpsHKEHHOCTH U
SKBUIOTECHIIMAIbHBIE TOBEPXHOCTH.
[TpuHLIMI CyNepIIO3ULIH ITIEKTPUUECKUX
nonieit. Paznocts moteHnuanos. /Iposoonuxu
U OUDNIEKMPUKU 8 DNIeKMPUYeCcKOoM noJie.
DneKkTpuyeckas EMKOCTb.
Konaencarop. Orepeus sanexkmpuueckozo
noJs.
4.2 | 3akoHBI 7 ITocTosHHBIN 351eKTpUYecKkuil ToK. Cuia KonTposnbhas
IIOCTOSIHHOTO toka. Conporusinenue. [TocnenoBatensHoe 1 | pabora Ne 6 o Teme
TOKa napajuieIbHOE COeIMHEHUS IPOBOHUKOB. «3aKOHBI
Pabora u MmoutHOCTh TOKa. 3akoH Jxoys- IIOCTOSIHHOT'O TOKa»
Jlenma. JlabGopaTopHas
Onexrpoasuxymias cuna (3C). pabota Ne 8
3akoH Oma 1Sl TOJTHOM JIEKTPUYECKOM «IlocimenoBarenpHOE
LEMH. U napajuieabHOe
COETMHEHUS
MIPOBOIHUKOBY
JlabGopaTopHas
pabota Ne
9«H3mepenue DJ1C
Y BHYTPEHHETO
COTIPOTUBIICHUS
HMCTOYHHMKA TOKA.»
4.3 | DnekTpudeckuit | 5 DJIEKTPOHHAS MPOBOJIUMOCTh METAJIJIOB. KonTposbhas
TOK B Pa3JIMYHbIX 3aBUCHMOCTD COMIPOTUBIICHUS TPOBOIHUKA pabora Ne 7
cpenax OT TEMIIEPATYPHI. «DIEKTPUYECKUI

Ceepxnposooumocme.

DJIEKTPUYECKUH TOK B MOJIYIIPOBOJHUKAX.
CoOcTBeHHAS U IPUMECHAST TPOBOANMOCTH.
p-n-tiepexo. [1o1ynpoeooHuxoswiii 0uoo,
mpan3zucmop. Ilonynpooonukoguvle
npubopbi.

DNEeKTpUYECKUN TOK B

ANEKTPONUTAX. DeKmpOU3.
DNEKTPUUECKHA TOK B BAKyyMe U Ta3ax.
IInazma.

TOK B pa3J’II/IlIHBIX
cpenax»

Peseps 1
11 kaacc (68 yacos, 2 yaca B He/1eJII0)
I. OcHOBBI 10
AJIEKTPOJHHA-
MMUMKH(niponomkerue)
1.1 | MaraurtHoe none | 4 MarunutHoe none. Maayknus JlaGopatopHas
MarHuTHOTO 10JIs1. BeKTOp MarHuTHOM paboraNe 1
UHIYKIUU. «Habmonenue




JlelicTBME MAarHUTHOTO TOJISl HAa MPOBOJHUK C
TOKOM U JABUXKYIIYIOCS 3apsHDKEHHYIO
YaCTHILY.

Cuna Amnepa. Cuna JlopeHua.

[IpaBuiio n€BO pyKH.

MaruuTtHble CBOICTBA

BelecTBa. Macnumuas 3anuce ungopmayuu.
Dnexmpouzmepumenvuvie NPUOOPLL.

NEUCTBUS
MAardmMTHOI'O II0JIA Ha
TOK»

1.2 | DnekTpoMarHuTH | 6 SIBlieHME NEKTPOMArHUTHOW UHAYKIWH. JlabGopaTopHas
ast ”HAyKLUs MarnuTtsslii notok. [Ipasuio Jlenna. 3akon | pa6ora Ne 2
AJIEKTPOMArHUTHON MHIYKIIUH. «3yuenue
DJEeKTPOMarHUTHOE TOJIE. NEUCTBUS SIBIICHUS
Buxpesoe anexkmpuueckoe AIEKTPOMAarHUTHOM
nozne. IlpakTnyeckoe NpUMEHEHUE 3aKOHA WHIYKIIAH.
3JIEKTPOMATrHUTHOMN
uHAyKuun. Bozuuxnosenue 3/]C undyxyuu ¢ | KoHTpOnbHas
OBUNCYUIUXCSL NPOBOOHUKAX. paborta Ne 1 mo Teme
SIBiieHME CAMOMHIYKIUU. «MarsuTtHoOe 1noz’e.
NHIyKTUBHOCTb. DJIEKTpOMarHuTHast
DHeprus MarHUTHOTO TIOJISl TOKA. DHepeus WHIYKITAS
INEKMPOMASHUMHO20 NOJIA.
2. Mexanuyeckue 21
KoseOaHus
2.1 | Mexanuueckue 3 Mexanuyeckue KojieOaHusl. JlaboparopHas
KoOJIeOaHus CBoOoanbie konebanus. MaTtemarnueckuii u | pabota Ne3
IIPY’KUHHBIN MasTHUKU. [IpeBpaienns «Onpenenenue
SHEPrUU MpU KoneOaHusIX. AMIUIUTYA, YCKOpEHUs
Hepuo/, YacToTa, a3a KouebaHuii. CBOOOHOTO
Briny>kaeHHble KoiebaHus, pe30HaHC. MaJeHusl IpU
TTOMOIIY MasITHUKA. )
2.2 | Onexktpomaraut- | 10 DJIIeKTpOMarHUTHBIE KOJIeOaHusI.
HbIE KOJIEOaHUs KonebarenpHbIN KOHTYD.
CBOOOIHBIE ANEKTPOMArHUTHBIE KOJIeOaHusI.
Asmoxkonebanus. Boinyscoennvie
INeKMPOMALHUMHbIE KOLeOAHUS.
IIepeMeHHBIH TOK.
Konoencamop u kamywxka 6 yenu
nepemenno2o moka. Pezonanc 6 yenu
nepemMeHH020 MOKd.
Dnemenmapuas meopus mparcghopmamopa.
Ilpouzeoocmeo, nepedaua u nompebaeHue
NEeKMPUHECKOU IHEPIUU.
2.3 | Mexanuueckue 3 Mexanunueckue BosiHbI. [lonepeunsie u
BOJIHBI IIPOJIOJIBHBIC BOJTHBI. DHEPTHs
BOJIHBL. Mumepgepenyus u oupparxyus
60/1H. 3BYKOBBIE€ BOJIHBI.
2.4 | DIEKTpOMAarHuTH | 5 DNEKTPOMarHuTHOE IOJIE. KonTponsHas
bI€ BOJIHBI ONEeKTPOMAarHUTHHIE BOJIHBI. pabota Ne 2 o Teme
Buxpesoe anexrpudeckoe nose. Ceoticmea «Konebanus n
INEeKMPOMASHUMHBIX 80.IH. JlnanazoHbl BOJTHBD»
AIEKTPOMArHUTHBIX U3TYYEHUH U UX
NPaKTUYECKOE PUMEHEHHE.
Lpunyunel paduocssnszu u menesudeHusl.
3. OnTuka 15
3.1 | CBetoBble 6 ['eomerpuueckas ontuka. [Ipsmonuneitnoe | JlabopaTopHas




BOJIHBI.
I'eomerpuueckas
Y BOJIHOBAst
ONTHKA

pacrpoCTpaHEeHHE CBETa B OJTHOPOJHOM
cpelie. 3aKOHBI OTPAXKEHMSI U ITPETOMIICHUS
cBeta. [lonHoe orpaxkenune. OnTuyeckue
npudOpBHI.

BonHoBBIE CBOMCTBaA CBETA.

CkopocTb cBeta. UnTepdepenus cera.
KorepentHoctb BoaH. Jludpaxius cera.
[Honsapusanus ceera. Jucnepcus ceera.
IIpakTHueckoe NpUMEHEHHE
AIIEKTPOMATHUTHBIX U3TYyYEHUH.

pabota Ned
«3mepenue
MoKazaress
MPEIOMIICHUS
CTEKJIa»
JlaGopatopHas
pabora Ne 5
«Onpenenenue
ONTHUYECKOUN CUIIBI U
(hoxycHOrO
paccTosiHus
coOuparomiei
JITH3BD)
JIaGopatopHas
paborta Ne 6
«Onpenenenune
JUINHBI CBETOBOU
BOJIHBD»
JlabopaTopHas
pabota Ne 7
«Ouyenka
uHgopmayuouHoU
éMKOCmU KOMNAKN-
oucka (CDy

3.2 | U3nydenue u 6 Buapl uznydyenuii. IcTouyHuKM cBETA. JlabopaTopHas
CIIEKTPBI Crnektpsl. CieKTpaibHblil aHAJIN3. pabota Ne 8»
TennoBoe uznydenue. Pacnpeoenenue «Habmonenne
9HepauU 8 cnekmpe abCcoIOmHO YEPHO20 CIUIOLLIHOTO U
meina. JIMHEWYaTOro
[IIkana 31eKTPOMAarHUTHBIX BOJIH. CIIEKTPOB»
HaGmronenue cnekTpos.
3.3 | OcHoBBI 3 Ipuuuner nosenenus CTO.
CIIeIMATBHOMN [Toctynatet CTO: nHBaprMaHTHOCTH MOTYJIS
TEOpUH CKOPOCTH CBETa B BaKyyMe, IPUHITHI
OTHOCHUTEJIBHOCT OTHOCHUTEJIbHOCTH DWHINTEHHA.
u (CTO) Ilpocmpancmeo u epems 6 cneyuaibHou
meopuu OMHOCUMENbHOCMU. DHepeUsl U
UMNYIBC CBOOOOHOL YACMUYDBL.
CBs13b MacChl U SHEPTHH CBOOOTHOM
YaCTHI[bl. DHEPTHUs MOKOSI.
4. KBanToBas 18
busnka
4.1 | CBeToBBIC 3 Ilpeomem u 3a0auu K6anHmoesou usuxu.
KBAaHTHI I'mniores3a M. I[1naHka o KBaHTax.

dotorpdext. PoToH.

VYpaBHenue A. DiHIITEHHA 715
dotordekra.

Onvimuvl A.I'. Cmonemosa.

3axonvr pomosghghexma.
KopmyckynsapHo-BOIHOBOM
nyanusM. JJugppaxyus

91eKmponos. JlaBieHue cBeTa.
Ormertel [1.H. JleGenesa u C.1. Basuiiosa.
CooTHo1IeHNE HEOTIPEAENEHHOCTEN
I'eit3enOepra.




4.2

AtomHas pusuka | 2

Omneitel Pesepdopna. [Tnanerapuast Mmoaenn
cTpoeHust aroma. OObsCHEHHE TMHEHYaTOro
CIIEKTpa BOJOPOJA HA OCHOBE KBAaHTOBBIX
nnoctyiaTos bopa.

Cnonmannoe u 8viHysHcOeHHOoe

usayuernue ceema. Jlasepui.

4.3

dusuka 10
aTOMHOTO si/ipa

CocraB U CTpOEHHE ATOMHOTO fAJIpa.
H3otomsl. SnepHbie CUIbL.

Obmennas mooenv 10epHoco
83aUMOOEUCMBUSL.

JledexT Macchl U SHEPIUs CBSI3U siApa.
PagnoaktuBHOCTE. BUbl painoakTUBHBIX
MPEBPAILICHU aTOMHBIX

sanep. Paouoakxmusnoe usnyyenue, npasuia
cmeujeHusl.

3aKoH paJIMOaKTUBHOTO pacmaja.

MeTtop1 HaONIOIEHUS U PETUCTPALIUU
AJIEeMEHTapHbBIX YACTHII.

SnepHble peakuny, peakuuy JeIeHUs U
cunte3a. Llennas peakus aeneHus

sanep. Aoepuas snepeemuxa. TepMosiiepHbII
CUHTE3.

[Ipumenenue siaepHoit

sHepruu. buonozuyeckoe oeticmsue
PAOUOAKMUBHBIX UTYHEHUI.

4.4

DneMeHTapHbIe 3
YaCTHULIbI

3H€M€HTapHBIe qaCTUulhbl.
DyHIaMEeHTaIbHBIE B3aUMOJICHCTBUSA.
yCKOpI/ITeHI/I BHeMeHTapHBIX qacTum.

KonTponsHas
paborta Ne 4 o Teme
«KBanroBast
buzuka»

[ToBTOpeHue 3

Pesepn 1

TemaTuyeckoe NJIAHUPOBAHUE

Ne
n/n

Ha3Banue paznena

Koanu
€CT-BO
4acoB

Ili1anupyemble pe3yibTaThl (MpeaAMeTHbIE)

10 kiacc (68 yacos, 2 yaca B He/1eJ10)

Beenenmne. ®usuka u
€CTECTBEHHO-
Hay4YHBIA METOJ
MO3HAHUS PUPOJIbI

1

1.1

dusnka n
€CTEeCTBEHHO-
Hay4YHBIA METOJ
[MO3HAHUS MPUPOJBI

OOBACHATH Ha KOHKPETHBIX ITPUMEPAX poJib U MECTO (PM3UKH B
(bopMHpPOBaHUN COBPEMEHHOW HAYYHOUH KapTHHBI MUpPa, B
Pa3BUTHUH COBPEMEHHBIX TEXHUKH U TEXHOJIOTHA, B
IIPAKTUYECKON AESITEIbHOCTH JItoAeH. JleMOHCTpUpOoBaTh Ha
IpUMepax B3aUMOCBSI3b MEXKY PU3UKON U IPYTUMHU
€CTECTBEHHBIMHU HAYKaMHU.

BocnpousBoauTh cxeMy Hay4HOTO MO3HAHUS, TPUBOIUTH
IIpUMepHI €€ NCIIOIb30BaHus. J{aBaTh onpeesieHne NOHATUN U
pacrno3HaBaTh UX: MOJIENb, HAyYHas TUIIOTe3a, PU3ndecKas
BEJIMYMHA, (U3NUECKOE SIBIICHHE, HAYUHbIH (akT, pu3nueckuit
3aKOH, (hu3NYeCcKas TEOpUsl, MPUHIUI COOTBETCTBHSI.
O60CHOBBIBaTH HEOOXOIUMOCTh UCIIOIB30BAHUS MOJIEIICH JUISI




ornucanus GU3NIECKUX SBJICHUN U mporeccoB. [IpuBoanTs
IIPUMEPbI KOHKPETHBIX SIBJICHUH, TPOLIECCOB M MOJEICH A MX
OITMCAHUSL.

[TpuBoauTE MpUMeEpHI HU3NYECKUX BeaudrnH. PopMyIHpOBaTh
¢u3ryecKre 3aKOHBI. YKa3bIBaTh TPAHUIIBI TPUMEHUMOCTH
(U3NUECKUX 3aKOHOB.

[TpuBOAUTE PUMEPHI NCIIONB30BaHUS (PU3UMUECKUX 3HAHUN B
KHUBOITUCH, aPXUTEKType, NEKOPATUBHO-TIPUKIIATTHOM
HCKYCCTBE, My3BIKE, CIIOPTE.

Oco3HaBaTh IEHHOCTh HAYYHOT'O MMO3HAHUS MHUPA JIJIs
YeJI0BEUECTBA B IIEJIOM U JUIA KK/J0T0 YeJIOBEKa B
OTJENBHOCTH, BaXXHOCTH OBJIAJICHUS METOJOM HAY4YHOTO
TIO3HAHUS JIJISl IOCTHIKEHUS yCIexa B JII000M BUJIE
MIPAKTUYECKOHN 1eATEIbHOCTH.

['0TOBUTH MPE3EHTAMU U COOOIICHHS IO U3YUYECHHBIM TeMaM
(BO3MOXKHBIE TEMBI MPE/ICTABICHBI B yUeOHUKE).

Mexanuka

27

Kunematuka

JlaBaTh ompeneneHune MOHITHIA: MEXaHHUeCKOe JIBIKEHUE,
MOCTYNATENIbHOS JIBIYKECHUE, PABHOMEPHOE JIBUKCHHE,
HEpaBHOMEPHOE JABM)KEHUE, PABHOYCKOPEHHOE ABUKECHHE,
JBUKCHHE TT0 OKPY>KHOCTH C TIOCTOSTHHOW CKOPOCTBIO, CHCTEMa
oTcuéTa, MaTepuaabHas TOYKa, TPACKTOPUS, MyTh,
nepeMeIeHue, KOopIuHaTa, MOMEHT BPEMEHH, POMEKYTOK
BpPEMEHH, CKOPOCTh PABHOMEPHOTO JBUKECHHUS, CPEIHSS
CKOPOCTh, MTHOBEHHASI CKOPOCTh, YCKOPECHHE,
IIEHTPOCTPEMHUTEIILHOE YCKOPEHHE.

Pacrio3naBaTh B KOHKPETHBIX CUTYAIIUSIX, HAOIIOAATH SBIICHUS:
MEXaHMYECKOE JIBIKEHUE, MOCTYIATENbHOE IBIKEHUE,
paBHOMEPHOE JIBIKEHHUE, HEPABHOMEPHOE JIBUKCHHE,
PaBHOYCKOPEHHOE JIBIKEHUE, O8UIICEHUE C YCKOPEeHUeM
600001020 nadenus, TBWKEHUE 110 OKPYKHOCTH C TTOCTOSTHHOM
CKOPOCTBIO.

Bocnpon3BouTh SIBICHUS: MEXaHHYECKOE JIBIKEHUE,
paBHOMEpHOE IBUKEHHUE, HEPABHOMEPHOE JIBUKECHHE,
PaBHOYCKOPEHHOE JIBFDKCHUE, O8UJNCEHUE C YCKOPEeHUeM
€60000H020 nadeHusi, TBUKEHUE 10 OKPY>KHOCTH C MOCTOSHHOM
CKOPOCTBIO I KOHKPETHBIX TEJ.

3amaBaTh CUCTEMY OTCUETA JIJIsl ONMCAHUS IBHKEHUS
KOHKPETHOT'O TeJa.

Pacrio3naBaTh cuTyaluu, B KOTOPBIX TEJIO MOYKHO CYUTATh
MaTepuaIbHON TOYKOM.

OnuchIBaTh TPACKTOPHUH JIBMXKCHHS TEJI, BOCIIPOU3BOIUTH
JBUKCHHUE U IPUBOUTH MIPUMEPHI TEJl, IMCIOIINX 3aJaHHYIO
TPAEKTOPHIO JBHIKCHUS.

OnpenensiTh B KOHKPETHBIX CUTYAIUSAX 3HAUCHUS CKaJISIPHBIX
(bu3MYECKUX BEIIMYMH: MOMEHTA BPEMEHH, POMEKYTKa
BpPEMEHH, KOOPJIUHATHI, ITyTH, CPEAHEH CKOPOCTH.

HaxoauTh MOy b ¥ MPOEKIIUN BEKTOPHBIX

BEJIMYUH, 8bINOIHAMb OCUCMBUSL YMHONCEHUS HA
YUC0,CITIOKCHUS, bIYUMAHUSL BEKTOPHBIX BEITMYHH.
OnpenensiTh B KOHKPETHBIX CUTYAIUSX HAIPABJICHUE, MOTYJIb U
MPOCKITNN BEKTOPHBIX (PU3NUECKUX BEINYUH: TIEPEMEIICHUS,
CKOPOCTH PaBHOMEPHOTO JIBH)KEHUS, MTHOBEHHOW CKOPOCTH,
YCKOPEHUS, IIEHTPOCTPEMUTEIHLHOTO YCKOPEHHUSI.




[TpuMeHsTH 3HAHUS O ACUCTBUAX C BEKTOPAMH, ITOJTy9YCHHBIC HA
ypokax reometpuu. Ckiaovieams u 6b14Umans 6eKmopbul
nepemewjeHull U CKOpocmeli.

Buisigname ycmouuusvie nogmopaouwuecs cesasu Mexcoy
BEUYUHAMU, ONUCHIBAIOWUMU MEXAHUYECKOE OBUICEHUE.
Hcnonvzoeams paznuyHvle 91eKmMpOHHbLE PeCypCbl O
NOCMPOeHUsl IKCNEPUMEHMATIbHBIX 2PAPUKO8 U UX 00PaAbOMKUL.
Yemanasnueams uzuueckui cmuvict Kodg@duyuenmos
NPONOPYUOHATLHOCTIU 8 BbIABILEHHBIX CBA35X, 8 pe3yibmanme
noxyyams HoGvle usUUecKue 8elTUIUHbL.

Pabomams 6 nape, epynne npu evinonnenuu
UCCne0068amenbCKux 3a0aHu.

OyeHnusams peanbHOCMb 3HAYEHUL NOTYYEHHbIX PU3UYECKUX
BENUYUH.

Bnaoemv cnocobamu onucanus 08udicenust: KOOPOUHAMHBIM,
BEKMOPHBIM.

3anuchIBaTh YpaBHEHUS PABHOMEPHOTO U PABHOYCKOPEHHOTO
MEXaHHYECKOTO JBIKeHUs. COCTaBIATh ypaBHEHUS
PaBHOMEPHOTO M PAaBHOYCKOPEHHOTO MPSMOJTMHEHHOTO
JBUKEHHS B KOHKPETHBIX CUTyarusx. OnpenensaTs 1mo
YPaBHEHHSIM ITapaMeTPhI TBUKCHHSL.

[TpuMeHsITh 3HaHHS O IOCTPOCHUU U YTEHUH TPaPUKOB
3aBUCHMOCTH MEXKy BETUIHMHAMH, TIOJTydeHHBIC HA YPOKax
anredpsl. CTpouTh rpaduk 3aBUCUMOCTH KOOPAMHATHI
MaTepHATHLHOW TOUYKH OT BpEMEHH JBIOKeHUs. OnpeesaTh 1Mo
rpaduKy 3aBHCUMOCTH KOOPJIWHATHI OT BPEMEHU XapaKTep
MEXaHHYECKOTO JIBI)KCHUS, HAa9aIbHYI0 KOOPINHATY,
KOOpJMHATY B yKa3aHHBI MOMEHT BPEMEHU, H3MEHEHHE
KOOPJMHATHI 32 HEKOTOPBIH MPOMEKYTOK BPEMEHH, TIPOCKITUIO
CKOPOCTH (11 pABHOMEPHOTO MPSMOJIMHEHHOTO IBUKECHHUS ).
OnpenensTh 1Mo rpaduKy 3aBUCUMOCTH MTPOSKIIMA CKOPOCTH OT
BPEMEHH XapaKTep MEXaHUYECKOTO JIBIKEHUS, TIPOCKITUIO
HAYaJIbHOW CKOPOCTH, TIPOCKITUIO YCKOPEHUS, H3MCHCHHE
koopauHaThl. Onpeaensits no rpaduky 3aBUCHMOCTH MPOESKIIUU
YCKOpPEHUS OT BpEMEHH XapaKTep MEXaHHIECKOTO JIBFKCHUS,
M3MEHEHHE IPOEKIIUU CKOPOCTH 32 OMpeIeIEHHbBIN
MIPOMEKYTOK BPEMCHH.

JlaBaTh omnpeneseHue MOHATHIi: a0COMOTHO TBEPOE TEIO,
MOCTYNATEIbHOE M BpaIIaTeIbHOS ABMKCHUS a0COTIOTHO
TBEpAOro Tena. Paco3HaBaTh B KOHKPETHBIX CUTYaIUsX,
BOCIIPOU3BONTH W HAOJIOIATh TIOCTYMATEILHOS U
BpaliareabHOe ABMKEHUS TBEpAOro Tena. [lpuMeHaTs Moienb
a0COTFOTHO TBEPJIOTO TeJia JIJIsl ONMCAHUS JIBVDKCHUS TEIL.
BpIuncnsaTe 3HaY€HUs YIIIOBOM U JINHEWHOU CKOPOCTEH,
9aCcTOTHI U TIEpHO/1a 0OpaIleHrs B KOHKPETHBIX CUTYAIHsIX.

Onpedensmv napamempol 08UNCEHUSI HEDECHBIX Meil.
Haxooums neobxooumyro ona 0anHvix pacuémos ungopmayuro
6 Uumepneme.

Cmpoums epaghuxu 3asucumocmu npoexyuu u MooyJis
nepemewjenusl, CKOpoCmu MamepuaibHol MoYKy Om epemenu
osuoicenus. Cmpoums epaguxu 3a8UcCUMOCMU NYymMu U
KOOPOUHAMbL MAMEPUATLHOU MOYKU OM 8PEMEHU OBUNHCEHUSL.
Onpeodenamob no epaguxy 3a8UcUmMocmu KOOpOUHAMbl Om
BPEMEHU XAPAKMEP MeXAHUYECKO20 0BUNCEHUS, HAYALbHYIO




KOOPOUHAMY, KOOPOUHAMY 8 YKA3AHHbII MOMEHM 8PEMeHU,
usMeHeHue KOOPOUHAMbL 3a HEKOMOPBLU NPOMENCYMOK
8peMeHU, NPOEKYUI0 CKOpoCcmu (0151 PABHOMEPHO20
NPAMOTUHEUHO20 0BUICEHUSL), CPEOHIOI0 CKOPOCHb, MOOYIb
MAKCUMATBHOU MCHOBEHHOU CKOPOCMIUL.

Onpedenamo no epaguxy 3a8uUcumMocmu npoeKyun
nepemewjenus. Om epemMeHU XapaKmep MexaHuiecKoeo
OBUIICEHUSL, NPOEKYUIO CKOPOCMU (0151 PABHOMEPHO20
NPAMOTUHELIHO20 OBUNCEHUSL), USMEHEeHUEe KOOPOUHAMMbI.
Onpedenamo no epaguxy 3a8UcCUMoCmu NPOeKyuY CKopocmu
OM BPeMeHU XAPAKMeP MEXAHUYECKO20 O8UNCEHUS, NPOEKYUTIO
HA4anbHol CKOPOCMU, NPOEKYUIO YCKOPEHUsl, NPOEKYUIo
nepemewjenusl, UsMeHeHue KOOPOUHaAmyl, NPOUOEHHbIU NYMb.
Onpedenamo no epaguxy 3a8UcCUMOCmu NPOeKYUU YCKOpeHUs
OM BPEeMEHU XAPAKMeP MeXAHUYECKO20 OBUNCEHUS], USMEHEHUe
npoeKyuY CKOpoCmu, usmeHerue Mooy CKOpoCmu 3a
onpeoenénHHblll NPOMENHCYNMOK BPEMEHU.

Paznnyate myTh ¥ epeMenieHne, MrHOBEHHYIO B CPEIHIO0
CKOPOCTH.

W3mepsTh 3HAUEHHS IepeMEIICHUsI, Ty TH, KOOPAWHATHI,
BpPEMEHH JIBHKCHUS, MTHOBEHHO!N CKOPOCTH, CpeTHEH
CKOPOCTH, YCKOPEHUSI, BpEMEHH JIBHKCHUSL.

PaGotate B mape mpu BBIIIOJHEHUH JIa0OPATOPHBIX padoOT U
MPAaKTUYCCKKX 3aaaHuil. [[puMeHsITh MO/IeIN «MaTepHuaIbHast
TOYKA», KPABHOMEPHOE MPSIMOJIMHEHHOE TBIKCHHEY,
«PaBHOYCKOPEHHOE JIBM)KEHHE» ISl OMMCAHUS ABHKCHUS
pEabHBIX TEJI U 00BEKTOB, H3y4aeMbIX B Kypce OHOJIOTHH.

2.2

3aKOHBI TUHAMUKU
Hrrotona

JlaBaTh onpeesieHue MOHATHI: HHEPLIUSI, THEPTHOCTh, Macca,
CWJIa, PaBHOAEHCTBYIOIIAs CHJIa, MHEPLMAJIbHAS CUCTEMA
oTcuéTa, HEeMHeplLuaabHas cucTeMa OTCUYETa, TeOLEHTpUYECKas
U TEITMOLIEHTPUYECKAsl CUCTEMBI OTCUETA.

Pacnio3znaBate, HaOMIOAATh ABNIeHUE HHEepUuU. [IpuBoAUTH
IIPUMEPBI €T0 MPOSBIECHUS B KOHKPETHBIX CUTYaLIUAX.
OOBACHATH MEXaHUUYECKUE SBJICHUS B MHEPLUAIbHBIX U
HEMHEPLHUAIbHBIX CUCTEMAaX OTCUETA. BpIIEsATh NEHCTBUS TE
JpyT Ha Apyra U XapakTepu3oBaTh ux cuiaamu. [IpumeHsTs
3HAHHUA O IEHUCTBUAX HAJ BEKTOPAaMU, MIOJYUYEHHBIE HA YPOKax
reoMeTpun. OnpenensiTh paBHOAECHCTBYIONIYIO CHITY ABYX U
6onee cuin. Onpedensimsb pagHOOEUCmMBYIOWYI0 CULY
9KCNEePUMEHMATLHO.

®opMynMpOBaTh NIEPBIN, BTOPON U TpEeTUH 3aKOHBI Hbr0TOHA,
YCIIOBUS UX IPUMEHUMOCTH.

Buisigname ycmouuusvie nogmopsaowuecs cesasu mMexcoy
YCKOpeHuem mena u Oeticmeyoujell Ha He2o CUIOLL.
Yemanasnueamo ghuzuueckuii cmvlen koagguyuenma
NPONOPYUOHATLHOCIU 8 BbIABIEHHOU CEA3U (6eIUYUNA,
obpammuas macce mena).

Yemanaenueamo mpemuu 3axon Hotomona
9KCNEPUMEHMATILHO.

[IpuMeHATH nepBbIN, BTOPOM U TPEeTH 3aKOHbI Hbr0TOHA IpH
pelIeHNH PACYETHBIX U IKCHEPUMEHMANbHBIX 340aY.
0b0cHo8b18aMb 03MOICHOCHb NPUMEHEHUSL 8MOPO2O U
mpemve2o 3akoHo6 Hviomona 6 ceoyenmpuueckoi cucmeme
omcuéma. Haxooums 6 donornumenvrol iumepamype u




Hnmepueme unghopmayuro, noomeepaicoarowyio epaujerue
3emnu.
®dopmyMpoBaTh MPUHIUI OTHOCUTEIbHOCTH [ amuiest.
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Cuibl B MEXaHUKE

[lepeuncnsTh BUIbI B3aUMOICHCTBUS TEJl U BUABI CHII B
MEXaHHMKE.

JlaBaTb onpeneneHne NOHATUM: CUila TSHKECTH, CHJIa
YHOPYTOCTH, CHUJIa TPEHMSI, BEC, HEBECOMOCTb, nepecpy3Kd,
nepeast KOCMU4ecKkdsi CKopocmo.

®opMyIMPOBATH 3aKOH BCEMUPHOT'O TATOTEHUS U YCJIOBUS €r0
MIPUMEHUMOCTH.

Haxonuts B nonosiHuTeNnbHOM uTeparype u VIHTepHere
nHpopmanro 06 OTKpITHH HEFOTOHOM 3aKOHA BCEMUPHOTO
TATOTCHUS, @ MAKHCe UHPOPMAYUIO, NO360AIOULVIO PACKPbIMb
JIO2UKY HAYYHO20 NO3HAHUS NPU OMKPLIMUU 3AKOHA 8CEMUPHO20
Ms20meHus.

[IpuMeHsTh 3aKOH BCEeMUPHOTO TATOTEHUS IIPU PEIICHUN
KOHKPETHBIX 3a71a4.

Hmemwv npedcmasnenue 06 unepmmuoti macce u
2pasumMayuOHHOU Macce. Ha3bl8aMb UX PA3IUYUSL U CXOOCMEBO.
PaccuntbiBaTh CHIly TSDKECTH B KOHKPETHBIX

CUTyaLUsIX. Buiuucaamo cuny masjcecmu u yCKopenue
Cc80000H020 naderus Ha Opyeux nianemax. Boruuciamo
YcKopeHue c600600H020 NAOEHUs HA PA3TIUYHBIX WUPOMAX.
Haxooums 6 oononrnumenvrou aumepamype u Unmepueme
ungopmayuio o napamempax niarem u Opy2ux HebecHvix mel.
Paccuumvisamsv nepeyio kocmuueckyio ckopocme.
Hcnonvzo6ams 3aK0Hbl MEXAHUKU 015l 00BACHEHUS O8UNHCCHUSL
HebecHbIX mell.

BriuucasTe Bec Te1 B KOHKPETHBIX cuTyanusax. Ha3zbiBathb
CXOJICTBO M pa3jIMyMsi Beca U CHJIbI TsKecTH. Pacrio3HaBate u
BOCIIPOU3BOJUThH COCTOSIHUSI T€JI, IPU KOTOPBIX BEC TEJa paBEH
CHUJIE TSKEeCTH, O0JIbllie Wi MeHblle e€. OnuchBaTh U
BOCIIPOM3BOJUTH COCTOSIHUE HEBECOMOCTH TEJIA.

Onpeoenamo nepecpy3Ky mena npu peuienuu 3a0a4. Haxooumso
6 dononHumenvhot aumepamype u Mnmepueme unghopmayuio o
BIUAHUU HEBECOMOCMU U Nepezpy3KU Had OP2aHUZM

uenosexka. ' OTOBUTH MPE3EHTAIIMH U COOOIIEHUS O TIOBEACHUU
TE€J B YCJIOBUSAX HEBECOMOCTH, O MOJIETAaX YelIoBeKa B KOCMOC, O
JOCTH>KEHMSIX Halllel CTpaHbl B MOJATOTOBKE KOCMOHABTOB K
MOJIETAM B YCJIOBHSIX HEBECOMOCTH.

Pacnio3naBath, BOCIPOU3BOIUTE M HAOMIOAATH Pa3INyuHbIC
BHIBI 1epopmannn Teq. DopmynnpoBaTh 3aK0H [ 'yKa, TpaHUIIbI
€ro MPUMEHUMOCTH. BBIUUCIIATD U U3MEPSITH CUILY YIPYTOCTH,
KECTKOCTD MPYKUHBL, HCECMKOCHb CUCEMbL NPYHCUH.
Hccrnedosams 3aeucumocms cunvl ynpyeocmu om oegpopmayui,
8bINOIHAMb IKCNEPUMEHMATbHYIO NPOBEPK) 3AKOHA

I'yka. Pacrio3HaBath, BOCIPOU3BOAUTH, HAOMIOIATH SIBICHUS
CyXOTO TPEHHS TTOKOSI, CKOJIBKCHHUSI, KAUCHHUSI, SIBJICHUE
COMPOTHUBIICHUS MIPU ABUKEHUU TEJA B )KUJIKOCTU WJIU Ta3e.
N3mepsaTh 1 u300pakath rpaduyecKu CUIIbI TPEHUS MOKOS,
CKOJIbKEHUS, KaUeHUs, KUJAKOTO TPEHHSI B KOHKPETHBIX
cutyauusix. Mcnonp3oBath GopMyIty AJisi BBIUUCICHUS CUIIBI
TPEHUs CKOJIbKEHUS NP PEILICHUH 3a/1a4. Buisgnsame
9IKCNEPUMEHMAILHO 8eUYUHBL, OM KOMOPLIX 3A8UCUM CULA




MPEHUS CKOTbHCEHUSL.

N3mepsATh cuily TSDKECTH, CUITy YIPYTOCTH, BEC T€Na, CUILY
TPEHMS], yAJIMHEHUE NPYKUHBL. ONpenensaTh ¢ IOMOIIBIO
KOCBEHHBIX U3MEPEHUI KECTKOCTH NMPYKHUHBI, KOAPPHUIIUEHT
TPEHMSI CKOJIbXKCHHUS.

PaboTath B nape npu BBHIIIOJHEHUU MPAKTUUECKUX 33 JaHUM.
Haxonute B nononnurenbHoM ureparype u MatepHere
MH(OPMALIMIO O BKJIAJIE PA3HBIX YUEHBIX B PA3BUTHE MEXAHHUKH.
['oTOBUTH Npe3eHTALUU U COOOLIEHHS 10 U3YYEHHBIM TEMaM.
[IpyMeHsITh 3aKOHBI AMHAMUKHU JUIs1 ONTMCAHUS IBUYKEHUS
peaabHBIX TEl.
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3aKOH COXpaHEHHUS B
MEXaHUKe

JlaBaTh onpeaeieHue MOHATHI: UMITYJIbC MaTEPUATLHON TOUYKH,
HMITYJIbC CHJIBI, UMITYJIbC CUCTEMBI TE€J, 3aMKHYTast CUCTEMa
TeJl, PEaKTUBHOE ABUKECHUE, PeaKmueHas CUuid.

Pacnio3naBatk, BOCIIPOU3BOINTE, HAOMIOAATH YIPYTHE U
HEYIPYrue CTOJKHOBEHUS TEN, PEAKTUBHOE JIBUIKCHHE.
Haxoautb B KOHKPETHOM CUTYyalluK 3HAYCHUS] UMITYJIbCa
MaTepuaIbHON TOYKH U UMITYJIbCA CUIIBIL.

@opMyIMPOBATH 3aKOH COXPAHEHUS UMITYJIbCa, TPAHULIBI €T0
IIPUMEHUMOCTH.

CocTaBisATh ypaBHEHUs, ONUCHIBAIOLINE 3aKOH COXPAHCHUS
HMITyJIbCa B KOHKPETHOM cuTyanuu. HaxoauTs, ncnomnas3ys
COCTaBJICHHOE YpaBHEHUE, HEU3BECTHBIC BEIIMUMHBI.
Co3naBaTh CUTyalMK, B KOTOPBIX IIPOSIBIISIETCS 3aKOH
COXpaHEHUs UMITYJIbCA.

Haxonutek B nononnurenbHoM tureparype u MatepHere
nH(pOpPMAILIKIO 110 331aHHON TeMe. [ 0TOBUTH Mpe3eHTAINH U
COOOILIEHUS IO U3YYEHHBIM TeMaM (BO3MOXKHbIE TEMBbI
MIPEJICTABJICHBI B yUCOHHKE).

['oToBUTH pe3eHTAIMHN ¥ COOOIIEHHSI O TTOJIETaX YeJIOBEeKa B
KOCMOC, O IOCTHM>KEHUSIX HAllle CTpaHbl B OCBOCHUU
KOCMHUYECKOT0 TPOCTPAHCTBA.

PaGotats B mape wiu rpymnme npu BHIMOJTHEHUN MTPAKTHUECKUX
3aJaHuM.

JlaBaTh ompeneieHune MOHATHIi: paboTa CHIIbI, MOIIIHOCT,
KHUHETHUYECKask YHEPTHsI, MOTEHIINATbHAS SHEPTHSI, TTOTHAS
MEXaHUYECKasl SHEPIusi, U30JIMPOBAHHAS CUCTEMA,
KOHCEpBAaTUBHAA CHJIA.

BbIyncnsaTh B KOHKPETHON CUTYaIluu 3HAYeHUS (PU3MUECKHIX
BEJIMYUH: PAaOOTHI CHIIBI, pa0OTHI CHJIBI TSXKECTH, PAOOTHI CHITBI
yOPYTOCTH, pabOTHI CHIIBI TPEHUS, MOIITHOCTH, KHHETHYECKOM
SHEPTUH, U3MEHEHUS KHHETHIECKOM YHEPTUH, TTOTCHIIMAIBHON
SHEPTUU TEJ B IPABUTAIMOHHOM I10J1€, TOTEHIUATBHOMN
SHEPTHUH YIPYTO 1e(OPMUPOBAHHOTO TEJIa, TTOJTHON
MEXaHUYECKON IHEPTUU.

CocTaBnaTh ypaBHEHHUS, CBA3bIBAIOLIUE PA0OTYy CHUJIBL,
JEUCTBYIOILEH Ha TEIO B KOHKPETHOU CUTyallud, C ©3MEHEHHEM
KUHETUYECKOM sHEepruu Tena. HaxoauTe, ucnonbs3ys
COCTaBJICHHOE YpPaBHEHUE, HEU3BECTHBIE BEIIMUMHBI.
DopMyJIHPOBATH 3AKOH COXPAHEHUS MMOJTHON MEXaHUYECKOU
SHEPTUH, Ha3bIBaTh 'PAHULIBI €T0 TPUMEHUMOCTH.

CocTaBnsaTh ypaBHEHUs, OMTUCHIBAIOIINE 3aKOH COXPAHCHHUS
MOJIHOW MEXaHWYECKOM PHEPTUU, B KOHKPETHOU CUTYaIUH.
Haxoauth, HCI0JIb3YSl COCTABIEHHOE YPABHEHHE, HEU3BECTHBIE




BEJIUYHHBI.

Co3znaBaTh cUTyaluy, B KOTOPBIX IIPOSIBIISAETCS 3aKOH
COXpAaHEHUS MMOJTHON MEXaHUYECKON SHEPIHUH.

BBINOJIHATE SKCIEPUMEHTAIBHYIO IPOBEPKY 3aKOHA
COXPAHEHHUS MEXaHUYECKOM 3HepTUU. BhINOIHATH KOCBEHHbBIE
HU3MCPCHUA UMITYJIbCA TCJIA, MEXaHUYECKOU OHCPIUM TClia,
paboOTHI CHIIBI TPCHHUS.

Paborath B nape, rpymre npy BbIITIOJHEHUH TPAKTUYECKUX
3a/1aHUM.

IIpuMeHATH 3aKOHBI COXPAHEHUS UMITYJIbCA U MEXaHUYECKOU
OHCPIYU AJid ONMMCAaHUA ABWXXCHUSA PCAJIbHBIX TCII.

2.5

Craruka

JlaBaTb onpenesieHre MOHATUI: PaBHOBECHE, YCTOWUNBOE
paBHOBeCHE, HEYCTOWYMBOE paBHOBECUE, O€3pa3INYHOE
paBHOBECHE, IJIEUO CUIIbI, MOMEHT CHUJIBI.

HaxonuTs B KOHKPETHOM CUTyallMy 3HAYEHUS IUIeYa CHJIBL,
MOMEHTA CUJIBI.

IlepedncnsaTs ycinoBus paBHOBECHS MAaTEPUAIBLHOU TOUKH U
TBEpAOro Tena. CocTaBiATh ypaBHEHHUS, ONIUCHIBAIOLINE
YCIIOBHUS PABHOBECHS, B KOHKPETHBIX CUTyanusax. Onpenenars,
UCIIOJIb3Ysl COCTABIEHHOE YPABHEHUE, HEU3BECTHBIC BEJIMUNHBI.
Pacnio3HaBaTh, BOCIIPOM3BOAUTH U HAOIIOIATh pa3IMYHbIE
BUJIbl paBHOBECHSI TEII.

W3MepATh crily € IOMOIIBIO IPYKUHHOIO JUHAMOMETPA U
U(pPOBOro AATYMKA CUIIBI, U3MEPSTH TuIeHo cuiibl. PaboTats B
nape, rpymre Ipy BBIIIOJIHEHUHU IIPAKTHYECKUX 3aJaHHM.
Haxonuts B nonosiHuTENbHOM IuTeparype U VIHTepHere
MH(POPMALIMIO O 3HAYEHUU CTaTUKU B CTPOUTENILCTBE, TEXHUKE,
ObITY, 00BsiCHEHHE (POPMBI M pa3MEPOB OOBEKTOB MPHUPO/IBL.
["'oTOBUTH NpE3eHTALUU U COOOLECHHUS, 8bINONHAMb
uccnedogamenvckue pabomsl 10 3aJaHHBIM TEMaM.

PaGorate B nmape mpu BbIIIOJHEHUH JIaOOopaTOPHOU pabOThI

2.6

OCHOBBI
FI/II[pOMexaHI/IKI/I

JlaBaTh onpeesieHue MOHATHI: HEC)KUMaeMast )KUIKOCTb,
paBHOBECHE KUJKOCTHU U Ta3a, THIPOCTATHUECKOE

NaBJICHUE, JIAMUHAPHOe medenue, mypOyileHmHoe medenue.
Pacnosznasams, socnpouszsooums u Haba0oams ramurapHoe u
mypoOyieHmHoe meuenue HCUOKOCMU.

Haxonutb B KOHKPETHOM CUTyallu 3HAYCHUS TaBJICHUS B
MTOKOSILIEHCS AKUIKOCTU WIH rase.

®opmynuposats 3akoH Ilackais. [Ipumenars 3akon Ilackains
JUI 00BACHEHUS TUIPOCTATHUECKOT0 apaoKca, s
OOBSICHEHHS PUHITUIIA ISHCTBUS THIPABINYECKOTO Mpecca U
BBIYMCIICHHS IapAMETPOB IIpecca.

®opMynupoBath 3akoH Apxumena. [IpuMeHsaTs 3akoH
Apxumena s pelieHus 3a1ad. PaccunTeIBaTh MIOTHOCTD TEa
10 €r0 MOBEACHUIO B KUJAKOCTU. ONpeaenaTh BO3MOXKXHOCTb
IIJJABaHUs TEJa.

Cocmasnsams ypasHenue bepryniu ¢ KOHKpeMHbIX CUMYAYUSIX.
Onpeoenamo, Ucnonv3ys cCOCMmagieHHoe ypasHeHue,
HeuzeecmHbvle 6eIUYUHDL.

IIpusooums npumepul, untrocmpupyroujue blnoIHeHuUe
ypasuenus bepuynnu. [lpumename ypaenenue bepuyinu ons
ONUCAHUS OBUNCEHUSL HCUOKOCIU 8 PACMEHUSIX U HCUBLIX
OpP2aHUMAX.

Haxooums 6 dononnumenvroul aumepamype u Unmepueme




ungopmayuro 06 ucnoivzosanuu ypaernenus bepnyinu 6
mexHuKe u 6vimy.

[Togsenenue utoro | 1 OnuceIBaTh MEXaHUYECKYIO KapTUHY Mupa. [lepeuncnsate
W3Y4YEHUS] TEMBI O00BEKTHI, MOJIETIH, SABJICHUS, GU3NYECKUE BEITMYUHBI, 3aKOHBI,
«MexaHuka Hay4dHbIe (DAKTHI, CPEJCTBA OMUCAHUS, pACCMATPHUBAEMBIC B
KJIaCCUYECKON MexaHuke. @opMyIMpoBaTh NPSIMYIO U
0o0paTHYIO 33a/1a4i MEXaHUKHU. Y Ka3bIBaTh IPAHUIIBI
MIPUMEHUMOCTH MOJIENIEN 1 3aKOHOB KJIAaCCUYECKON MEXAHUKHU.
HaspiBaTh ipyMepbI UCIIOJIB30BAHUS MOZECIIEH U 3aKOHOB
MEXaHUKH JIJIsl OMMCAHUS ABUKEHUS PEAIbHBIX TEJL.
3. MonexynsipHas 17
buzuka u
TePMOJAMHAMUKA
3.1 | OcHoBBI 2 JlaBaTh onpeesieHue MOHATHI: TEIJIOBBIE SIBJICHUS,
MOJIEKYJISIPHO- MaKpOCKOITMYECKUE Tella, TEIUIOBOE JBHKCHHIE, OPOYHOBCKOE
KUHETHYECKOMN nBukeHue, AuQdys3us, OTHOCUTEIbHAS MOJIEKYJIsIpHas Macca,
teopun (MKT) KOJIMYECTBO BEIIECTBA, MOJISIPHAsE Macca, MOJIEKyJIa, Macca

MOJIEKYJIbl, CKOPOCTH IBUYKEHUS MOJIEKYJIbI, CPEIHSS
KHUHETUYECKasl SHEPTUsI MOJIEKYJIbI, CUJIbI B3aUMOCHCTBUS
MOJIEKYJI, UJCANIbHBIN a3, MUKPOCKOIIUYECKHE TTapaMeTphl,
MaKpOCKOIIMYECKHE MTapaMeTphl, JaBJICHHE Ta3a, abCOI0THAS
TeMmmeparypa, TeroBoe paBHoBecue, MKT.

[lepeuncasiTb MUKpOCKOIIMYECKHE U MAaKPOCKOIIUYECKUE
napaMmeTpsl rasa.

[Tepeuncisate ocHOBHBIE NTON0XeHUsE MKT, npuBoauts
MIPUMEPBI, pe3yJIbTaThl HAOIIOIEHUIN 1 OMUCHIBATH
9KCIIEPUMEHTBHI, IOKA3bIBAIOLINE UX CIPABEIMBOCTb.
Pacrio3naBaTh U ONUCHIBATDH SBJICHUS: TEIUIOBOE IBUYKEHUE,
OpoyHOBCKOe IBMXeHue, Tuddy3us. BocnponzBoauts u
OOBSICHATH OIBITHI, IEMOHCTPUPYIOLINE 3aBUCUMOCTb CKOPOCTH
i dy3un OT TEMIIEpaTyphl U arperaTHOrO COCTOSTHUS
BemecTBa. Habmonate quddy3uro B KUAKOCTAX U razax.
Hcnonb3oBaTh noayyeHHbIE HA YPOKAX XUMHH YMEHHUS
OTIpECIIATH 3HAYCHHSI OTHOCUTEIHHON MOJIEKYJISIPHOM Macchl,
MOJIIPHOM Macchl, KOJIMYECTBA BEIIECTBA, MACChl MOJIEKYJIBI,
dhopmynupoBaTh GU3MUECKUN CMBICI IOCTOSTHHON ABOTAJIpO.
Onucvieams Memoovl onpeoeneHus pasmepos MoeKy1,
CKOpOCMU MOJIEK)]L.

OneHuBaTh pa3Mep MOJIEKYJIBI.

OOBACHATH OCHOBHBIE CBOMCTBA arperaTHbIX COCTOSIHUM
BelecTsa Ha ocHoBe MKT.

Coszoasamb KomnvrOmepHvie MOOENU MENL08020 OBUNCEHUS,
OPOYHOBCKO20 08UdICeHUs, A6IeHUSL OUPPY3UU 8 MEEPIDLX,
HCUOKUX U 2a3000pasHblx menax, onvima Ileppena.

OnuceiBaTh MOJIEb «UACANIBHBIN Ia3y», onpedensims epaHuybl
eé NpUMeHUMOCmU.

Cocrasnars ocHoBHOe ypaBHeHMe MKT nneanbHoro rasa B
KOHKpeTHOU cuTyauuu. Onpeaensrsb, UCIOIb3ys COCTABICHHOE
ypaBHEHUE, HEU3BECTHBIE BEIIUYNHBI.

CocTaBniTh ypaBHEHHE, CBSA3BIBAIOIIEE IaBIICHUE UJI€ATHHOTO
rasa co CpeHel KUHETUYECKOM SJHEPrue MOJIEKYJI, B
KOHKpeTHOU cuTyauuu. Onpeaensrs, UCIOIb3ys COCTaBICHHOE
ypaBHEHUE, HEU3BECTHBIC BETMUNHBL.

OmnuceiBaTh criocoObl U3MepeHus TeMieparypbl. CpaBHUBATh




mkanbsl Keaspuna u I{enbcus.

CocTtaBisTh ypaBHEHHE, CBS3bIBAIOIIEE A0COTIOTHYIO
TeMIepaTypy UIICAIBHOr0 Ta3a CO CPpeHE KHHETHYECKON
SHEPrueil MOJEKyJl, B KOHKPETHOH cutyanuu. OnpenenisTs,
HCIIOJIb3YSl COCTABICHHOE YPABHEHUE, HEU3BECTHBIE BEIIMUNHBI.
CocTaBnTh ypaBHEHHE, CBA3BIBAIOLIEE 1aBJICHUE UJI€ATIbHOIO
rasa ¢ abCOJIFOTHOU TeMITepaTypoi, B KOHKPETHON CUTYaIl1H.
OnpenensTs, UCHOJB3YS COCTABIEHHOE YPAaBHEHUE,
HEU3BECTHBIE BEJIMUHHBI.

N3mepsaTh TemnepaTypy KUJIKOCTH, Ta3a KUAKOCTHBIMU U
uudpoBbIMU TEpMOMeTpaMu. PaboTaTs B mape, rpymnme npu
BBITIOJIHEHUH MPAKTUYECKUX 3aJaHUM.

Haxonute B nononuurenbHoM mureparype u MaTepHeTe
CBECHMSI 110 KICTOPUU Pa3BUTHUS aTOMUCTUYECKON TEOPUU
CTPOEHHS BEIIECTBA.

3.2

YpaBHeHue
COCTOsSHUA rasa

CocTaBiATh ypaBHEHHE COCTOSHUS MI€AIBHOTO ra3a U
ypaBHeHue MenneneeBa-KnanelipoHa B KOHKpETHON CUTyallUy.
Bbruncnate, UCIOB3ys COCTaBICHHOE ypaBHEHHE,
HEU3BECTHBIE BEINUHHBI.

Pacrnio3HaBaTh ¥ ONMMCHIBATH U30MPOLIECCH! B MJI€AIBHOM Tas3e.
IIpoznosuposams ocobeHHocmu npomeKanus U30NpPoOYeccos 8
UOeanbHoOM 2a3e Ha OCHOBE YPABHEHULl COCMOANUA UOEANbHO20
2aza u Menoeneesa-Knanetipona. Obocrosvieams u
omcmaueams 80U NPEONONONCEHUS.

@opMyIUpOBaTh I'a30BbIE 3aKOHBI U ONPEAEIIATh IPAHULBI UX
npuMeHUMOCTH. COCTaBIATh ypaBHEHMs Ul UX ONUCAHMSL.
BbruncisaTe, UCIIONb3Ysl COCTABIEHHOE YPAaBHEHHE,
HEU3BECTHBIE BEJIMYUHBI.

[IpencraBnsaTh B BUje rpaukoB M30XOPHBIHM, N300apHbIi 1
n30TepMUYecKuil mponeccsl. Onpenenars no rpagukam
XapakTep Mpoliecca 1 MakporapamMeTpbl HACAIBHOTO Ta3a.
Hccneoosams sxcnepumenmanbHO 3a6UCUMOCTIU MENHCOY
Makponapamempamu npu u30npoyeccax 6 2ase.

N3mepsTh naBiieHne Bo3AyXa MAaHOMETPaMU U IUPPOBBIMU
JaTYMKaMU JJaBJICHUs ra3a, TeMIepaTypy raza — JKuAKOCTHBIMU
TEPMOMETpPaMH U U()POBBIMH TEMIIEPATYPHBIMU JATIYHKAMH,
00BEM Ta3a — C MOMOIIBIO CHITb(OHA.

Paborats B nape, rpymre npy BeIIOJHEHUH TPAKTUYECKUX
3alaHuM.

Haxonuts B nuteparype u MHTEpHETE HH(DOPMAIIHIO 10
3aJJaHHOU TeMe.

['0TOBUTH MpE3EHTALUHU U COOOILICHNS IO U3YUYEHHBIM TeMaM
(BO3MOYKHBIE TEMBI ITPE/ICTABICHBI B yUEOHHKE).

[IpuMeHsITh MOAENb UACATBLHOTO ra3a AJis ONMCAHUS [TOBEACHHUS
peabHBIX ra30B.

3.3

B3anMurie
IpeBpaIEeHUs
JKUIIKOCTH M rasa

JlaBaTh onpeieieHUE MOHATHI: UCTIApEHHE, KOHJECHCALIMS,
KHUIICHUE, TMHAMUYECKOE PaBHOBECHE, HACBILIEHHBIN map,
HEHACHIIIICHHBIN 1P, KPUMuiecKas memnepamypd,
memnepamypa KuneHus, adCcoaomHuas eLajiCHOCMy 8030yXd,
napyuanbHoe 0asieHue, OMHOCUMENbHAS BAICHOCb 8030VXA,
MouKa pocwl.

Pacno3naBath, BOCIIpOU3BOANTH, HAOIIOIATh SIBJICHHUSI:
HcrnapeHue, KOHJICH Calus, KUTICHHE.




Onucwisams ceoticmea HacvliujenHozo napa. Cozoasamo
KOMNbIOMEPHbLE MOOENU OUHAMUYECKO20 PABHOBECUSI.
Hszmepams 61asxcHocms 6030yxXa ¢ NOMOWbIO 2uzpomempa u
ncuxpomempa. Onucvieams yCmpoucmeo cuepomempa u
ncuxpomempa. Onpeoensims OMHOCUMENbHYIO 81AHCHOCHb NO
ncuxpomempudeckou maoauye. Onpeoensams abCoNOMHyIO
BILANCHOCb 8030YXA, NAPYUATILHOE OaslleHue, OMHOCUMENbHYIO
8NIAINCHOCIb 8030YXA, MOUKY POCbI 8 KOHKPEMHbIX CUMYAYUSX.
Haxooums 6 numepamype u Hnmepneme ungopmayuio,
20MOBUMb NPe3eHMAYUU U COOOUeHUs O BIUAHUU BLANCHOCIU
8030yXa HA NPOYECCHL HCUHEOesAMEeNbHOCMU YeN08eKd.

3.4

KunkocTtu v TBEpbIe
TeIa

[lepeuncnsTh CBONCTBA )KUJIKOCTH U OOBACHATH UX C TOMOIIIBIO
MOJIEJIM CTPOCHUS )KUIKOCTH, co3/1aHHOM Ha ocHoBe MKT.
JlaBaTh onpeeeHue MOHATHII: CHUJIa TOBEPXHOCTHOTO
HATSDKEHUS, KO3 PHUIUEHT MOBEPXHOCTHOTO

HATSKEHUSL, NOBEPXHOCMHASL DHEPIUSL.

Pacrio3naBaTh ¥ BOCIIPOU3BOIUTE PUMEPHI IPOSBICHUS
JECTBUS CUITBI TIOBEPXHOCTHOTO HATSKEHUSI.

Onpedenamy cuny n08epXHOCMHO20 HAMANCEHUS,

K03 puyuenm nogepxHOCmMHO20 HAMANCEHUS, NOBEPXHOCTIHYIO
IHEP2UIO HCUOKOCTU 8 KOHKPEMHBIX CUMYAYUSIX.

Paznuyams cmauusarowue u He cmavugarowjue no8epxXHOCmy
HCUOKOCTMU.

O0vacHAMb NPUYUHY O8UNHCEHUS HCUOKOCMU NO KANULIAPHBIM
mpyoxam.

Paccuumvieams evicomy noouwsmus (onyckanus) H#uoKkocmu no
Kanuapy.

Jlasamwb onpedenenue nonamuii.; Kpucmaniiuyeckoe mejo,
amopgnoe meno, AHU30MPONUSL.

HaspiBaTh cX0/1CTBa 1 pa3imyus TBEPBIX Tel, aMOP(HBIX TEl,
KHUJKUX KPUCTAIITIOB.

[TepeyncnsiTh CBOMCTBA TBEPABIX TEII U OOBACHAMD UX C
nomowvio Mooenu cmpoenus. /lemoncmpuposams
0COOEHHOCMU CMPOEHUsL KPUCAITUYECKUX U AMOPDHBIX
MBEPOLIX Meil, UCNONL3YS 00bEMHBIE MOOENU KPUCTNAILIOB.
IIpusooumuv npumepsl nPoyeccos, NOOMBEPHCOAOUJUX
€X00CMB0 U pa3nuyus C80UCME KPUCMANIUYECKUX U AMOPPHBIX
meépovix meil.

Haxooums ¢ Unmepneme u 0onoanumenvHo 1umepamype
CBe0eHUs 0 CBOUCMBAX U NPUMEHEHUU KPUCTATIUYECKUX U
aAMOpPGHBIX MamMepuanos.

T'omosumv npezenmayuu u coooujenuss no U3y4eHHvIM memam
(603MOdICHbIE MeMbl NPeOCMAsIeHbl 8 YUeOHUKeE).

JlaBaTh ompeieICHIE MTOHATHIA: TEPMOIMHAMHUYECKAs CHCTEMA,
M30JIMPOBaHHAS TEPMOIMHAMUYECKAs CHCTEMa, PABHOBECHOE
COCTOSTHUE, TEPMOIUHAMHYCCKHIA MTPOLIECC, BHY TPCHHSIS
SHEPrusi, BHYTPSHHSISI SHEPTUs UACaTbHOTO rasa,
TEIUIOEMKOCTh, KOJIMYECTBO TEIUIOTHI, YICTbHAS TEIIOTa
TUTABJICHUS, YIeNbHAS TEIIOTa MTapoo0pa3oBaHusl, yAeIbHAsS
TEIUIOTa CTOpaHus TOTUIMBA, paboTa B

TEePMOJMHAMUKE, aduabamHuulii npoyecc, OOpaTUMBIH Mporecc,
HEOOpaTUMBIH MpOoILIeCcC, HarpeBaTeb, XOJIOAWIBHUK, padoyee
TeJo, TeIIoBoi aBurarens, KI1J[ TerioBoro apuratens.
Pacrio3naBaTh TepMOJIHMHAMUYICCKYIO CHCTEMY,




XapaKTepu30BaTh €€ COCTOSIHUE U MPOLIECCH U3MEHEHUS
COCTOSIHHSI.

IIpusooums npumepvl mepmMoOUHAMUYECKUX CUCTEM U3 KYPCa
buon02UU, XAPAKMePU308ams Ux, ONUCHIBAMb USMEHEHUs
COCMOSAHUII.

OnuceiBaTh CIOCOOBI U3MEHEHUST COCTOSTHUS
TEPMOJUHAMHUYECKON CUCTEMbI ITyTEM COBEPIICHHUS
MEXaHHYECKOH paOdoThI U MPH TEIUIoNepenaye.

CocTaBisATh ypaBHEHHE TEIJIOBOTO OajaHca B KOHKPETHOM
CUTYaIMHU. BIUUCIATD, UCTIONB3YS COCTABICHHOE YPaBHEHUE,
HEU3BECTHBIC BEJTMYHHBI.

3.5

OCHOBBI
TEPMOIUHAMUKHI

JlaBaTb onpeneseHre MOHATUI: TEPMOJIUHAMUYECKAsI CUCTEMA,
M30JIMpOBaHHAas TEPMOJIMHAMUYECKAs! CUCTEMa, PAaBHOBECHOE
COCTOSIHME, TEPMOIMHAMUYECKUHN MTPOLIECC, BHYTPEHHSIA
SHEPrusi, BHYTPEHHSISI SHEPTUs UAeabHOTO rasa,
TEII0EMKOCTh, KOTMYECTBO TEIUIOTHI, YACIbHAs TETUIOTa
IUIaBJICHUS, YJIebHAsl TEII0Ta NapooOpa3oBaHusl, yAeIbHas
TEIUIOTa CTOPaHUs TOILTUBA, padoTa B

TepPMOANHAMUKE, a0uabammuwiii npoyecc, OOpaTUMBIN MPOIIECC,
HEOOpaTUMBIH MpoLecc, HarpeBarTeb, X0JIOAWIbHUK, paboyee
TeNno, TenaoBou apurarens, KII/[ TemnoBoro aurarens.
Pacrio3naBaTh TEpMOJAMHAMUYECKYIO CHCTEMY,
XapaKTepu30BaTh €€ COCTOSIHUE U MPOLIECCH U3MEHEHUS
COCTOSIHHSI.

IIpusooums npumepvl mepmMoOUHAMUYECKUX CUCTEM U3 KYPCa
Ouon02UU, XAPAKMepu308ams ux, ONUCHIBAMb USMEHEHUs
COCMOSAHUII.

OnuceiBaTh CIOCOOBI U3MEHEHUSI COCTOSTHUS
TEPMOJUHAMHUYECKON CUCTEMBbI ITyTEM COBEPIICHMUS
MEXaHHYECKOH pabdoThI U MPH TEIUIoNepenaye.

CocTaBisATh ypaBHEHHE TEIJIOBOTO OajaHca B KOHKPETHOM
CUTYalliu. BBIUUCIATH, UCTIONB3YS COCTABICHHOE YpaBHEHHUE,
HEU3BECTHBIC BETNIMHEI.

Pacnosznasamoe ¢hazosvie nepexoowt nepsoco pooa u
cocmasnsims ypagHenus 0Jisl pazosvix nepexo0os. Buiuucasimes,
UCNONIL3YSL COCMABTIEHHbLE YPAGHEHUS, HeU3BECHHbLE GeNUYUHD.
OrnpenensaTs 3HaYCHUS] BHYTPEHHEH YHEPTUHU UACATHHOTO rasa,
W3MEHEHHE BHYTPEHHEH SHEePTrUu UAeanbHOro ra3a, paboThl
WJIeaTbHOTO Ta3a, paboThl HAJ UICATBHBIM Ta30M, KOJTHYECTBA
TEIUIOTHI B KOHKPETHBIX cUTyarusx. OnpenensTh 3HaUeHHe
paboTHI UACATHHOTO ra3a 1Mo rpaduKy 3aBUCUMOCTH JIaBJICHUS
oT 00BEMa mpu n306apHOM Tpolecce.

Onucvieams ceomempuyecKuti cmvici pabomsl u
paccuumuvléams e€ 3Havenue no 2papuxy 3a8UcCUMOCmu
0asenust U0ealbHo20 2a3a om 0ovéma.

dopmynupoBaTh NEPBHIN 3aKOH TEPMOJIMHAMUKH.

CocTaBnsaTh ypaBHEHHE, OMMCHIBAIOIIEE TIEPBBIM 3aKOH
TEPMOJUHAMUKY, B KOHKPETHBIX CUTYaIIUAX TSl H30TPOIIECCOB
B UJICATTLHOM Ta3e. BEIUHMCIATH, HCTIONB3YsST COCTABICHHOE
ypaBHEHUE, HEU3BECTHBIC BETHUNHBL.

Paznuuate oOpatumbie 1 HEOOpATUMBIE TIPOIIECCHI.
[ToaTBepknaTh mpUMepaMu HEOOPATUMOCTD TEILIOBBIX
MIPOIIECCOB.

Dopmynuposams 6mopou 3aKOH MePMOOUHAMUKU, HA3bIBAMb
2PAHUYbL €20 NPUMEHUMOCMU, 0OBACHAMb €20




cmamucmuyecKkutl xapakmep.

[IpuBOaUTH IpUMEPHI TEIUIOBBIX IBUTATENEH, BBIICIATD B
IIpUMepax OCHOBHBIE YAaCTH JBUTATENIEH, ONMCHIBATH IPUHIUIT
nerictBus. BeraucisaTs 3naueHus KI1JI TermioBoro aBurarteis B
KOHKPETHBIX cUTyanusix. Onpeoensams snauenus KI1/]
menioeozo ogueameins, pabomarouje2o no yuxkiy Kapno, 6
KOHKPEMHbIX CUMYAYUSX.

T'omosums npezenmayuu u cOOOWEHUSL NO U3YYUEHHBIM MEMAM
(603MO4HCHBIE MeMbl NPedCMAasieHbl 8 YueOHUKe).

Co3z0asamv KomMnviomepHvle MOOeNU MeNI08bIX MAUIUH.
Haxoauts B nuteparype u MHtepHeTe nudopmanuio o
mpo0yieMax SHEPTeTUKH U OXPAHE OKPYKAIOIICH Cpe/Ibl.
VYyacTBOBaTh B IMCKYCCHH O TIPOOIEMaxX SHEPTETHKH U OXpaHe
OKPY’KaloIlle cpefibl, BECTU UAJIOT, OTKPBITO BBIPAXKaTh U
OTCTaWBaTh CBOIO TOUKY 3PECHHUS, BBICIYIIMBATH MHEHHE
ONIOHEHTA.

4. OcHoBBI 16
JIEKTPOAMHAMUKHI
4.1 | Dnekrpocratuka 6 JlaBaTb onpenesieHue MOHATUI: AIEKTPUUECKUN 3apsil,

3JIEMEHTAPHBIN JICKTPUUYECKUI 3apsi]l, TOUCUHBIN
ANEKTPUYECKUH 3apsizl, CBOOOIHBIN JEKTPUUECKUN 3apsi,
3JEKTPUUECKOE MOJIe, HAIPSHKEHHOCTD 3JIEKTPUYECKOTO OIS,
JIMHUU HAMPSKEHHOCTH JIEKTPUUYECKOTO OIS, OJJHOPOIHOE
3IEKTPUYECKOE MOJIE, MOTEHIIUAI AIEKTPUIECKOr0 MOJIs,
Pa3HOCTb MMOTEHIIMATIOB, SHEPT U JIEKTPUUECKOTO MO,
SKBUIIOTEHIMAIbHAS TTIOBEPXHOCTB, JIEKTPOCTATUYECKAS
WHIYKUHUS, TOJSIpU3aLUs TUIJICKTPUKOB, AUICKTpUIECKas
MIPOHUIIAEMOCTh BEIIECTBA, JIEKTPOEMKOCTh, KOHJIEHCATOD.
Pacrio3naBath, BOCIIPOU3BOIUTE U HAOTIOAATH Pa3INuHbIC
crocoObI ekTpu3aruu Tein. OObSCHATH SBICHUE
AJIEKTPU3aLUKA Ha OCHOBE 3HAHUM O CTPOCHUHU BEILIECTBA.
OnuceIBaTh U BOCIIPOU3BOAUTH B3AMMOIEHCTBHUE 3apsKEHHBIX
Tel.

OnuceIBaTh NPUHITUI JEHCTBUS AJIEKTPOMETPA.
@opMyIMPOBATH 3aKOH COXPAHEHUS IEKTPUUECKOTO 3apsia,
YCJIOBHS €ro NpUMEHUMOCTH. COCTaBIATh YpaBHEHHUE,
BbIpaXKarolIee 3aKOH COXPAaHEHHUsI DJIEKTPUUECKOrO 3apsijia, B
KOHKPETHBIX CUTYalUsIX. BBIYMCIIATH, HCHIOIB3Ys COCTABIEHHOE
ypaBHEHUE, HEU3BECTHBIE BEIIUYUHBI.

®opMynupoBath 3akoH KysoHa, yClIOBHs €ro NpUMEHUMOCTH.
CocraBnATh ypaBHEHHUE, BpIpaxkaroliee 3akoH KyoHa, B
KOHKPETHBIX CUTYalUsIX. BBIYUCIIATH, HCIOJIB3Ysl COCTABIEHHOE
ypaBHEHUE, HEU3BECTHBIEC BEIMUMHBI. BRIUKUCIATH 3HAUCHHE
HaIPsHKEHHOCTH MOJIS TOYEYHOTO AIEKTPUUECKOro 3apsja,
ONpeJIeATh HAMlpaBJICHUE BEKTOpa HAPSHKEHHOCTH B
KOHKPETHOW cUTyaluu. @opMyJIMpOBaATH TPUHIUIL
CYNEPIIO3UIINH JIEKTPUUECKUX Mosiei. OnpenensiTh
HaIpaBJieHUE U 3HAYCHUE PE3YIbTUPYIONIECH HAMIPSKEHHOCTH
AIEKTPUYECKOTO NOJII CUCTEMbI TOUEUHBIX 3apsJI0B.
Ilepeuucnamo ceoticmea nuHUL HANPAHCEHHOCMU
aneKkmpuyecko2o nois. 1300paxars 3JEeKTpUIECKOe MoJIe C
MOMOUIBIO JIMHUN HaNpsHKEHHOCTU. Pacnio3HaBaTh u
M300paxaTh TUHUU HAMPSKEHHOCTH MOl TOYEUHOTO 3aps/ia,
CHUCTEMBI TOUEYHBIX 3aPSI0B, 3aPsHKEHHOM IIIOCKOCTH,




IBYX (HecKoIbKux MapajuleNbHBIX TUIOCKOCTEH, wapa, cgepei,
YuruHOpa, OMHOPOIHOTO U HEOJHOPOIHOTO IIEKTPHUECKHUX
IOJIEH.

OnpenensTh 1Mo IMHUSAM HANPSHKEHHOCTH DIIEKTPUIECKOTO MOJIS
3HAKH U XapaKTep pacipeieieH s 3apsI0B.

Onucwvieams nogeoenue NPOBOOHUKOE U OUDTIEKINPUKOE 8
INEKMPOCMAMULECKOM NOJle HA OCHO8€ 3HAHULL O CIMPOEHUU
sewecmaa.

Pacnosnasams u 6ocnpouzsooums aenenus
INEKMPOCMAMU4ECcKoli UHOYKYUU U NOAAPUIAYUU
OUINIEKMPUKO8.

Teopemuuecku npedcKazvléams HA OCHOBAHUU 3HAHULL O
CmpoeHuu geuyecmea nogeoeHue NPOBOOHUKO8 U OUINIEKIMPUKOS
8 anexmpuyeckom none. O60cHo8b186aMb U OMCNAUBAND CEOIO
MOYKY 3PEHUSL.

Cocmasnsams pasencmesa, ce:A3ul6aujue HanPANCEHHOCMb
NEKMPUYECKO20 NOJISl 8 OUINEKMPUKE C HANPAHCEHHOCMBIO
BHeWHe20 2IeKMpUYecKo20 nos. Buiuucaames, ucnonv3ys
cocmasieHHoe ypasHenue, Heu38ecmHuble eIUUUHbL.
Onucvleams npuHyun 0eucmeus 31eKmpocmamuyecKoll
3auumol.

OnpenensiTh MOTEHIMA JIEKTPOCTATUIECKOTO MOJIS B JAaHHOU
TOYKE ITOJISI OHOTO U HECKOIbKUXTOUCTHBIX YJICKTPHISCKUAX
3apsZIOB, NOMEHYUATbHYIO IHEPSUIO INIeKMPULECK020 3apsaoa U
cucmemyl dNEeKMpU4ecKux 3aps00s, pa3HOCTh

MOTEHIIUAJIOB, pabomy 31eKmMpoOCmaAmuiecKo2o

noJis, HanpsDKEHUE B KOHKPETHBIX CUTYAIIHSX.

CocTaBnaTh ypaBHEHHUS, CBSA3BIBAIOIINE HAPSHKEHHOCTD
ANEKTPUICCKOTO TOJISI ¢ PA3HOCTHIO MMOTSHIINAIOB. BBIYUCIIATD,
UCIIOJIB3Ysl COCTABIICHHOE YpaBHEHUE, HEU3BECTHBIC BETHUNHBL.
N3o0paxkaTh S5KBUIMOTEHIIUATBHBIE TTIOBEPXHOCTH
ANEKTPUYECKOTO MoJist. Pacro3naBaTh M BOCIIPOU3BOIUTH
SKBHITOTCHITMATLHBIC IIOBEPXHOCTH ITOJISI TOUYCTHOTO 3apsija,
CUCTEMBI TOYEUHBIX 3apsI0B, 3apSKEHHON TUIOCKOCTH,

IBYX (HECKOIbKUX) TIApaJUIeIIbHBIX TUIOCKOCTEH, wapa, cghepui,
YuruHOpa, OMHOPOIHOTO U HEOJHOPOIHOTO SIEKTPHUECKHUX
nosieit. OOBSACHATH YCTPOMCTBO, IPUHITUIT JCHCTBUSA,
MPAKTUYECKOE 3HAYCHHE KOHJEHCATOPOB. BEIUNCIATH 3HAUCHUS
ANMEKTPOEMKOCTH TIIOCKOTO KOHICHCATOPA, 3apsiia
KOHJICHCATOpa, HAMPsHKEHUS Ha 00KIa/Ikax KOHAEHCATOopa,
MapaMeTPOB IIOCKOTO KOHCHCATOPA, YHEPTHH
ANEKTPUYECKOTO OIS 3apsXKEHHOTO KOHIEHCATOpa B
KOHKPETHBIX CHTYyAIHsIX.

Paccuumwvisams 0bwyro émxocms cucmemvl KOHOEHCAMOPOS.
Haxonute B IHTEpHETE M TOMOJIHUTEIBHON JINTEPATYPE
nH(pOpMaIIKI0 00 OTKPBITUU DIEKTPOHA, HCTOPUU U3YUCHHUS
ANEKTPUICCKUX SIBJICHUH. [ OTOBUTH NIPE3CHTAINN U COOOIICHUS
M0 U3YYEHHBIM TeMaM (BO3MOKHbBIE TEMbI TIPEICTABICHbI B
y4ueOHUKe).

4.2

3aKOHBI ITOCTOSHHOTO
TOKa

JlaBaTh onpeieieHuE MOHATHI: JIEKTPUUECKUI TOK, CHJIa TOKa,
BOJIbT-aMIIEPHAs XapaKTEPUCTUKA, JIEKTPUUECKOE
CONPOTUBIIEHUE, CTOPOHHHUE CUJIBI, JIEKTPOABIKYILAs CHIIA.
[IepeunciisTe yCnoBus CylI€CTBOBAHHUS JIEKTPUUYECKOTO TOKA.
Pacno3HaBaTh 1 BOCIPOM3BOIUTH SIBJICHHE HJIEKTPUUECKOTO




TOKQ, IEHUCTBHUS SJEKTPUYECKOIO TOKA B IPOBOIHUKE.
OOBACHATH MEXaHWU3M SIBJICHHUI HA OCHOBAaHUU 3HAHUI O
CTPOEHHH BEILIECTBA.

Co3z0asams KomMnvlomepHvle MOOeNU INEKMPUYECKO20 MOKA.
[Tonp30BaThCs aMIIEPMETPOM,

BOJIBTMETPOM, OMMEempOM. YIUTHIBATH OCOOCHHOCTH
M3MEpEeHUs] KOHKPETHBIM MPUOOPOM U MpaBUiIa MOJKIIOYCHUS B
AIEKTPUUYECKYIO LETb.

HccnenoBaTh 3KCIIEPUMEHTAIBHO 3aBUCUMOCTD CHJIBI TOKA B
MIPOBOJIHUKE OT HAIPSKEHUS U OT CONMPOTHUBIICHUS IIPOBOJHUKA.
Crpouts rpaduk BOIbT-aMIIEPHON XapaKTEPUCTUKH.
®opMynupoBaTh 3ak0H OMa ISl y4acTKa LETH, YCIOBUS €r0
npuMeHUMOCTH. COCTaBIATh ypaBHEHHUE, OMMUCHIBAIOIICE 3aKOH
OMa jy1s1 yyacTKa LIeTH, B KOHKPETHBIX CUTYyalusaX. BerancnsaTe,
WCIIONB3Ys COCTABICHHOE YpaBHEHNE, HEU3BECTHBIC 3HAUCHUS
BEJINYUH.

PaccuurtsiBaTh 00111€€ CONPOTHUBIIEHNE YUacTKa LEMH MPU
MOCJIeI0BATEILHOM U NapaJlIeIbHOM COEIUHEHUSX
MIPOBOJAHUKOB, NPU CMEULAHHOM COCOUHEHUU

NnpOBOOHUKO0G. BBHITIOMHATE pacyeThl CHII TOKOB U HATIPSDKEHUH B
Pa3IUYHBIX (B TOM YHCIIE B CJIOKHBIX ) AJICKTPUICCKUX TIETISX.
@opMyIMpOBATH U UCTIONB30BATH 3aK0H Jlxkoyins-Jlenna.
Ornpenenars paboTy U MOIIIHOCTD JIEKTPUIECKOTO TOKa,
KOJIMYECTBO TEIIOTHI, BBIJCIISIIOLIEHCS B IPOBOIHUKE C TOKOM,
TIPH 3aJ]aHHBIX ITapaMeTpax.

®opMynrpoBaTh 3akoH OMa Jyisi HOJTHOM 1eTNH, YCIOBHS €ro
npuMeHUMOCTH. COCTaBISATh ypaBHEHHUE, BRIPAKAIOIIEE 3aKOH
OmMa 11t TOJTHOM 1enH, B KOHKPETHBIX CUTYalUsIX.
PaccuntbiBaTh, UCMONIB3Ys COCTABIICHHOE YpaBHEHHUE,
HEU3BECTHBIE BEJIUYHHBI.

N3mepsaTh 3HaUeHNE AIEKTPOABIKYIICH CHIIBI, HATIPSDKEHHUE U
CUJIY TOKa Ha y4acTKe LIENU C IOMOILIbIO BOJBTMETPA,
amriepMeTpa u IUPPOBHIX TaTYNKOB HAMPSHKEHUS U CUJTBI TOKA.
CobmroaTh MpaBuia TEXHUKU O€30MaCHOCTH MPH paboTe C
HMCTOYHHKAMHU TOKA.

PaGorats B mape, rpymre npu BBIOJIHEHUU MPAKTHYECKUX
3a/1aHHMN.

Haxomnuts B muteparype u MHTepHETe HHDOpMALIHIO O CBS3H
3JIEKTPOMArHUTHOTO B3aUMOJCHCTBUS C XUMUICCKUMHU
peakuusMu U OMOJIOTMYECKUMHU TIpolieccamMmu, 00
WCIIOJIb30BAHUH DJICKTPUICCKUX SIBIICHUN KUBBIMU
OpraHu3Mamu " T. 1.

['oToBUTH Mpe3eHTAMH 1 COOOIIEHUS 110 U3YYEHHBIM TEMaM
(BO3MOKHBIE TEMBI MTPE/ICTABIICHBI B YUCOHHKE).

Buinonnams dononnumenvusie ucciedosamenvckue pabomol no
U3YYEHHbIM meMam (803MOJCHble meMbl NPeOCmMAaseHbl 8
yueoHuxe).

4.3

DNEeKTPUIECKUIA TOK
B Pa3IMYHBIX Cpeaax

JlaBaTh onpeaeneHue MOHATHI: HOCUTENN 3JIEKTPHUECKOTO
3apsiza, IPOBOJUMOCTD, C8EPXHPOBOOUMOCTb, COOCTBEHHAS
IMPOBOAMMOCTD, MPUMECHAA NPOBOJUMOCTD, 3JICKTPOHHAs
MPOBOAMMOCTD, IBIPOYHAS TPOBOAUMOCTD, P-N-IIEPEXO/,
BaKyyM, TEPMOAJIEKTPOHHASI SMUCCHSI, JIEKTPOJIN3, Ta30BbIN
paspsij, peKkoMOUHAIMs, HOHU3AIINS, CAMOCTOSTENIbHBIN pa3psi,
HECAMOCTOSITENbHBIN pa3psl, n1a3mda.




Pacrnio3HaBaTh ¥ ONMCHIBATH SIBJICHUS IPOXOKICHUS
AJIEKTPUYECKOTO TOKA Yepe3 MPOBOIHUKH, TIOTYIIPOBOIHUKH,
BaKyyM, 3JICKTPOJIUTHI, Fa3bl.

KayecTBeHHO XapakTepu30BaTh IEKTPUUECKHI TOK B Cpefe:
Ha3bIBaTh HOCUTEIH 3apsA0B, MEXaHU3M UX 00pa30oBaHMUs,
XapakTep JABWKCHHS 3apsi/I0B B 3JICKTPUUECKOM I10JIE U B €r0
OTCYTCTBUE, 3aBUCUMOCTb CUJIbI TOKA OT HAINIPSKEHUS,
3aBHCUMOCTH CHUJIbI TOKA OT BHEIIHUX YCJIOBUH.
Teopemuuecku npedckazvlams HA OCHOBAHUU SHAHULL O
cmpoeHuu geujecmea xapakmep Hocumeneti 3apsoos 6
PAa3IUYHbIX CPeoax, 3a8UCUMOCIb CONPOMUBTIEHUS
NPOBOOHUKO8, NOYNPOBOOHUKOS U INEKMPOTUMNOE OM
memnepamypul. [Ipueooums npumepvl ghusuueckux
9KCNEePUMEHINO08, ABTIAIOUUXCS KPUMePUAMU UCTIUHHOCMU
meopemuyeckux npeockazanuil. O6ocHogvI6amMb U
Omcmausams C80U nNPeonoNONCEHUs.

[IepeuncnsaTe OCHOBHBIE NTOJIOKEHUS TEOPHUH FIIEKTPOHHOU
MIPOBOJIUMOCTH METAJIJIOB. BRIUMCIAT 3HAUSHUS CpeTHEH
CKOPOCTH YIOPSIOYEHHOTO ABMKEHHSI SJIEKTPOHOB B METAILJIE
MOJ1 IEHCTBHEM DIIEKTPUUYECKOTO TIOJIsI B KOHKPETHOM CUTYAIHH.
OmnpenensTe CONMPOTUBICHNE METATMYECKOTO MTPOBOTHUKA TIPH
JTAaHHOMW TeMIIepaType.

DKCnepumMeHmanbHo Uccie008ams 3a6UCUMOCTb
CONpoOMuUBIeHUs MEMANIULECKUX NPOBOOHUKOE OM
memnepamypeoi.

IIpusooums npumepwvl cepxnpo8OOHUKO8, NPUMEHEHUSL
CBEPXNPOBOOUMOCIU. YMOouHAMb 2panuybl NPUMEHUMOCIU
3axkona Oma 6 c6s3uU ¢ cyuecmeosanuem A61eHus
CBEPXNPOBOOUMOCTIU.

[lepeuncasiTb OCHOBHBIE MOJIOKEHUS TEOPUH IJIEKTPOHHO-
TBIPOYHOM MTPOBOIUMOCTH TIOTYTIPOBOIHUKOB.

[TpuBOANUTE MPUMEPHI YUCTHIX MOJIYPOBOAHUKOB,
MIOJTYTIPOBOTHUKOB C JJOHOPHBIMHU M aKIIENTOPHBIMH
IPUMECSIMH.

DKCnepumMeHmanbHo Uccie008ams 3a6UCUMOCb
conpomuenenus NoIynPOOOHUKO8 OM mMeMnepamypbl u
oceeweHHoCmu.

ObvsacHams meopuro npo8oOUMOCMU P-N-NEPexood.
llepeuucnams ocHoGHbIE CEOUCMBA P-N -NEPEX0Od.
IIpumensams meopuio npo8OOUMOCIU K ONUCAHUIO PAOOMbl
ouooa u mpansucmopa. lIpuBoaUTh MPUMEPHI UCII0JIb30BAHUS
MOJIYTIPOBOIHUKOBBIX TPHUOOPOB.

[lepeuncnsaT ycnoBHs CyIIECTBOBAHHS HIEKTPHUECKOTO TOKA B
BakyyMe. [IpUMeHATh 3HaHHS O CTPOCHUHU BEIeCTBa JUIs
OTIMCaHMS SBJICHHUS TEPMOIJIEKTPOHHOM dMHccur. ONUCHIBATh
IPUHIUI JEHCTBUS BAKyyMHOI'O IMO0/1a, 3JIEKTPOHHO-TY4EeBOM
TPYyOKH.

[TpuBOANTE MpUMEPHI NCIIOIB30BAHUS BAaKyyMHBIX TPHUOOPOB.
OOBSCHATH MEXaHU3M 00pa30BaHUS CBOOOIHBIX 3apSIOB B
pacTBOpax M pacIulaBax 3J1EKTPOIUTOB.

OnwuceIBaTh 3aBUCUMOCTH CONPOTHUBIICHHS AJIEKTPOIUTOB OT
TeMmnepaTypbl. Teopemuuecku Ha OCHOBAHUU 3HAHUL O
cmpoeHuy geujecmea npeocKazvléams xoo0 npoyecca
anexkmpoausa. Ilpueooums npumepsi u 60cnpouU3800UmMd
Qusuneckue IKcnepumenmol, nooOmsepAHcoaroujue gbloeneHue Ha




NEKMPOOax 6euiecmaa npu NPOXOHCOEHUU INeKMPULECKo20
MoKa 4epe3 31eKmpoaum. Ymouname spanuybl nPpUMeHuUMOCmu
3axona Oma 015 ONUCAHUs NPOXOHCOCHUS INEKMPULECKO20
MoKa uepe3 31eKMmpoaumbl.

[IpuMeHsTH 3HaHUS O CTPOCHHUH BEILLECTBA JJIsl ONKUCAHUS
SIBJICHUS 3JIEKTPOIIN3A.

Cocmasnams ypasHeHnue, onucovléaroujee 3aKoH 1eKmponu3a
Dapades, 015 KOHKpemHbIX cumyayuil. Beiuucisims, ucnonv3ys
cocmasieHHoe ypasHenue, Heu38ecmHule 3SHa4eHust 6elTUYUH.
[IpuBOaUTE IPUMEPHI UCTIOJIB30BAHUS JIEKTPOJIN3A.
OOBACHATH MEXaHNU3M 00pa30BaHUs CBOOOHBIX 3aPsI0B B
rasax.

[IpuMeHATh 3HAHUS O CTPOSCHUH BEIIECTBA ISl OTIMCAHMS
SIBJICHUI CaMOCTOSATEILHOTIO U HECAMOCTOSITEIBHOTO Pa3psiIOB.
Pacnio3naBatTh, IpUBOAUTH MPUMEPHI, IEPEUUCIISITH YCIOBUS
BO3HUKHOBEHHUSI CAMOCTOSITEIIbHOTO U HECAMOCTOATEIBHOTO
Ta30BbIX Pa3psAIOB, PA3IMYHBIX THIIOB Ta30BBIX Pa3PsI0B.
[IpuBOAUTE IPUMEPHI UCIIOJIB30BAHUS TA30BbIX Pa3psI0B.
Ilepeuucnsams ochosHble c8oticmea u 001acmu RpUMeHeHUs
naazmol.

Pabomampw 6 nape, epynne npu vinonnenuu
uccne008amenbCKux pabom, npu ocywecmeneHuu
meopemuyecKux npeockasaHu.

Haxomauts B muteparype u MHTepHETE HHDOpMALIHIO 11O
3amanHou TeMe. [lepepabarTbiBaTh, aHATU3UPOBATH U
MPEICTaBIATh HHPOPMAIIMIO B COOTBETCTBUH C MTOCTABIEHHBIMU
3a/1la4amH.

['OTOBUTH Mpe3eHTAINHN U COOOIICHUS 110 U3yUYEHHBIM TEMaM
(BO3MOYKHBIE TEMBI ITPE/ICTABIICHBI B yUEOHHKE)

5 [ToBTOpeHue
Peseps 1
11 kaacc (68 yacos, 2 yaca B HeeJI10)
1. OCHOBBI 10
AIEKTPOIMHAMHKHN
(mpogoskeHue)
1.1 | MarautHoe€ 1osne 4 JlaBaTh ompeneneHne MOHITHIT: MAarHUTHOE TI0JIe, UHYKIUS

MarHMTHOT'O TOJIsl, BUXPEBOE I0JIe, cuila AmMnepa, cuiia
Jlopenia, (heppomMarHeTuk, JOMeH, TeMIepaTypa

Kropu, macnumnas nponuyaemocmeo gewgecmaa.

JlaBaTh onpeneneHrne eqUHULbI MHAYKIIMM MAarHUTHOTO MOJIS.
[TepeunciisiTh OCHOBHBIE CBOMCTBA MArHUTHOTO MOJIS.
N306paxkaTh MarHUTHBIC JTMHUU TOCTOSSHHOTO MAarHUTAa,
MPSAMOrO MPOBOJAHUKA C TOKOM, KATYIIKH C TOKOM.

Habumronate B3auMoeiicTBie KaTyIIK| ¢ TOKOM U MarHura,
MAarHuTHOM CTPEJIKH U IIPOBOJHMKA C TOKOM, IEHCTBHE
MAarHUuTHOTO TOJIA HAa JBUXKYIIYIOCS 3apSKEHHYIO YaCTHILY.
dopMynrpoBaTh 3aKOH AMIIepa, HA3bIBATh TPAHUIIBI €TI0
MIPUMEHUMOCTH.

Ornpenenars HapaBlieHUE TUHUN UHAYKIIUA MAarHUTHOTO TIOJIst
C TIOMOIIIBIO NpaBuiIa OypaBUYMKa, HAMPABICHHE BEKTOPOB CUJIbI
Awmnepa u cuibl JIopeHIia ¢ HOMOILbIO MpaBuiia JIEBOM PYKHU.
[TpumensTh 3aKk0H AMriepa v pOpMyITy Ui BHIYUCICHUS CHUIIBI
JlopeHnua npu pemeHnu 3aaay.

ObvscHamb npuHyun pabomol YUKIOMPOHA U MACC-




cnekmpoepadgha.

[lepeuncasTh TUIIBI BEIIECTB IO MArHUTHBIM CBOMCTBAM,
Ha3bIBaTh CBOMCTBA J1a-, Hapa- U peppoMarHeTUKOB.
N3mepsATh cuily B3aUMOJEHCTBUS KaTyIIKH C TOKOM U MarHura.
Hccnedosams macnumuule ceolicmea mei, U320mMo8ieHHbIX U3
pasnvix mamepuanog. PaboTtate B mape npH BHIIOJIHEHUU
MIPAKTUYECKUX 3a/IaHMI, B I1ape U IPyIIe IPYU PELICHUH 3a]1a4.
ObvsacHamb NPUHYUN OeticmBUs d1eKmMpoUSMepPUMeIbHbIX
npubopos, 2pOMKO2080pUMens U INeKmMpoosUamens.
Haxonuts B nuteparype u MHTepHETe HHPOpPMAILIHIO O BKIIAJE
Awmnepa, JIopeHna B M3y4yeHue MarHuTHOT'O MOJIs, PyCCKOTO
¢u3uka CToseToBa B UCCIIEJOBAHNE MATHUTHBIX CBOMCTB
(dbeppomMarHeTuKkoB, 0 IPUMEHEHNHU 3aKOHa AmIepa,
IIPAKTUYECKOM HCIOJIb30BAaHUU IEHCTBUS MAarHUTHOTO MOJIS HA
JBUKYLIUICS 3apsil, 00 YCKOPHUTENAX 3JI€MEHTAPHBIX YaCTHIl, O
BKJIaJIE POCCUMCKHUX YYEHBIX B CO3/1aHUE YCKOPUTENIEH
AJIEMEHTApHBIX YaCTHIL, B TOM yucie B O0beTMHEHHOM
WHCTUTYTE siiepHbIX uccnenoBanuii (OUAN) B r. [lyOHe u Ha
anponHnomkosutaiinepe B [IEPHe; 06 ncnonb3oBanuu
(beppOMarHeTUKOB, 0 MArHUTHOM T0JI€ 3€MJIH.

['oTOBUTH Mpe3eHTaMN U COOOIIEHUS 110 U3YUYEHHBIM TEMaM
(BO3MOXKHBIE TEMBI MPEICTABICHBI B yUeOHUKE).

1.2

DneKTpOMarHuTHas
WHTyKIAS

JlaBaTb onpenesieHue MOHATUI: SBJIICHUE 3JICKTPOMarHUTHOU
WHIYKIMW, MATHUTHBIN 0TOK, D/J]C nHayKImuy,
WHAYKTUBHOCTH, caMOMHAYKIMs, D/C caMOMHIyKIIHH.
Pacrnio3naBatk, BOCIIPOU3BOIUTh, HAOIIOAATD SBJICHUE
ANEKTPOMArHUTHOW WHIYKIIMH, TOKA3bIBATh MPUIHMHHO-
CJIEICTBEHHbIE CBSA3M NP HaOII0AeHUHU siBlieHus. HaOmronars u
aHAIM3UPOBATH IKCIIEPUMEHTBI, IEMOHCTPUPYIOIINE TIPABHIIO
Jlenna.

dopmynupoBaTh npaBuiio JIeHI1a, 3aKOH AMEKTPOMArHUTHOM
WHYKIMH, HA3bIBATh TPAHUIIBI €T0 IPUMEHUMOCTH.
HccnenoBaTh sIBIEHHUE IEKTPOMArHUTHOW WHIYKITHH.
Ilepeuucnsams ycnosus, npu Komopulx 603HUKAEM
UHOVKYUOHHBII MOK 8 3AMKHYIMOM KOHmMYpe, KamyuKe.
Onpedensamob posib Jcene3no20 cepoedHuKa 8 Kamyuxe.
Hszobpasxcams epaguuecku enewinee u UHOYKYUOHHOE
MazHumHule nons. Onpedensime Hanpaegiexue UHOYKYUOHHO20
MOKa 8 KOHKPEmMHOU CUmyayuu.

OOBSCHATH BOSHUKHOBEHHUE BUXPEBOTO AJIEKTPUICCKOTO OJIS U
3JIEKTPOMArHUTHOr O noutst. Onucvieams npoyecc
603HuKkHO8eHUs I/[C UHOYKYUU 8 OBUNCYUUXCS NPOBOOHUKAX.
IIpeocmasname npunyun oeticmeus 31eKmpo2eHepamopa u
NEeKMPOOUHAMUYECKO20 MUKPODOHA.

PaGotate B mape u Tpyrmnie mpu BIIIOJTHEHUU MPAKTUYECKUX
3aJIlaHuH, IIAHUPOBATH IKCIICPUMEHT.

[TepeuncnsiTh MPUMEPHI UCTIONH30BAHMS SIBICHUS
ANEKTPOMArHUTHOMW WHTYKITHH.

Pacrio3naBath, BOCIIPOU3BOINTE, HAOIIOAATH SBICHUE
CaMOMHYKITUH, TOKA3bIBATh IPUINHHO-CIICJICTBEHHBIC CBS3H
[P HAOJIIOICHUU SIBJICHHSL.

dopMyITUpoOBaTH 3aKOH CAMOWHTYKITHH, Ha3bIBATh TPAHUIIBI €TI0
MPUMEHUMOCTH.

[TpoBOANTH aHAJIOTHIO MEXK]Ty CAMOMHIYKIIMEH U HHEPTHOCTHIO.




OnpenensiTb 3aBUCUMOCTb UHAYKTUBHOCTH KaTYLIKU OT €€
JUTMHBI | TJIOMIAIH BUTKOB.

OnpenensiTb B KOHKPETHOM CUTYallMH 3HAYEHUS: MAarHUTHOTO
notoka, DC unaykumu, 37C uHoykyuu 8 08UNCYUUXCSL
nposoonuxax, DJIC caMOMHAYKIIUU, THAYKTUBHOCTD, SHEP2UI0
NEeKMPOMASHUMHO20 NOJA.

Haxonuts B nutepatype u UntepHeTe nabopmaruio 0o
HCTOPUU OTKPBITUS SBICHUS dJIEKTPOMArHUTHON MHAYKIIUH, O
BKJIQJIC B M3yYCHHE ITOTO SIBJIICHUS poccuiickoro pusuka 3. X.
Jlenma, o 6opb0e C MPOSIBICHUSAMH IIEKTPOMArHUTHOM
WHAYKIMH U €€ UCIIOIh30BaHUH B IPOMBITINICHHOCTH. [ OTOBHTH
MIPE3EHTAIMH U COOOIIEHHUS TI0 U3YYCHHBIM TeMaM (BO3MOYKHBIE
TEeMBI TTPE/ICTABJICHBI B YICOHHKE).

2. KoneGanus u Bomubl | 21
2.1 | Mexanuueckue 3 JlaBaTh omnpenescHre MOHATHIA: KoJieOaHus, KoneOaTebHas
KoseOaHus CUCTeMa, MEXaHU4YeCKUe KoueOaHus, TapMOHUYECKUE

Kose0aHus1, CBOOOIHBIC KOJIEOaHUs, 3aTyXaloIUe KOJICOaHMs,
BBIHY KJICHHbBIE KOJIeOaHMsI, pe30HAHC, CMEIICHHUE, aMIUIUTY 1A,
MEePHOJI, 4aCTOTa, COOCTBEHHAS YacTOTa, (a3a.

Ha3biBaTh yciioBus BOSHUKHOBEHHMsI KoyieOaHui. [IpuBoauTh
MIPUMEPHI KOJIeOATETbHBIX CHCTEM.

OnuceIBaTh MOJIETH «IIPYKUHHBIA MasSTHUK,
«MaTEMaTUYECKUN MATHUKY.

[lepeuncasaTh BUIbI KOJIEOATETLHOTO IBUKEHHUS, UX CBOWCTBA.
Pacnio3naBath, BOCIpOU3BOAUTH, HAOIIOIATh TAPMOHUYECKHE
KoJiebaHus1, CBOOOIHBIE KOJIeOaHNs, 3aTyXalolue Kojaeoanus,
BBIHYKJICHHBIE KOJIeOaHMs, Pe30HaHC.

[TepeuncnsaTh cCIOCOOBI MOTYYEHUST CBOOOTHBIX U
BBIHY)KJICHHBIX MEXaHHUUECKHUX KosieOaHuii. COCTaBISTh
ypaBHEHHE MEXaHUUYECKUX KOJIeOaHU, 3aUChIBaTh €T0
penrenue. OnpenensaTs Mo ypaBHEHHIO KOJIe0aTeTbHOTO
JBUKEHMSI TapaMeTpbl KOoJIeOaHUH.

[IpencraBnsaTh rpaduuecKku 3aBUCUIMOCTh CMEIICHUSI, CKOPOCTH
Y YCKOPEHHS OT BPEMEHHU MPH KOJIEOAHUAX MAaTEeMAaTUYECKOTO U
MPYXUHHOTO MasiTHUKOB. Ompenensrs mo rpaduxy
XapaKTePUCTHKHU KOJICOaHH: aMITTTUTYy, IEPUOA U YacTOTY.
Uszo0bpasxcams epaguuecku 3a8ucumocmos amniumyosl
BBIHYIHCOCHHBIX KOJIeOAHULL O 4aCmOmbl 8bIHYHCOAIOULEl] CUTBL.
Ananuzuposame uzmeneHue 0aHHO20 epagura npu usMeHeHuu
mpeHus 8 cucmeme.

BbIYHCIATE B KOHKPETHBIX CUTYAlUSIX 3HAYCHHSI IEPHOIa
Kose0aHui MaTeMaTUYECKOT0 WK IPYKUHHOIO MasiTHUKA,
SHEPTUU MASITHHUKA.

OOBACHATDH NPEBPAICHUS YHEPTUHN TTPU KOJICOAHMSIX
MaTeMaTHYeCKOro MasiTHUKA U Tpy3a Ha IPYKHUHE.
Hccneoosams 3asucumocmov nepuooa Konrebanuil
Mamemamuyecko20 MasmHuKa om e2o ONUHblL, MACcbl U
amnaumyovl Konebanui. Mcciedosams 3a8UcCUMoCcms nepuood
KOIeOanull 2py3a Ha NPYHCUHE OM MACCHL 2PY3a U HCECMKOCMU
NPYHCUHDL.

PaGotats B mape u Tpyrie npu peiieHruy 3aa9 U BBITIOTHEHUH
MPAaKTUYECKUX 3aJIJaHHI, UCCIEAOBAHUIM, INIAHUPOBATh
sKcIepuMeHT. Bectu auckyccuto Ha Temy «Pomb pe3oHaHca B
TEXHUKE U OBITY».




Haxonuts B nutepatype u UntepHeTe nabopmaruio 0o
UCTOJIb30BAHUU MEXaHWYECKHX KoJieOaHui B mpubopax
T'e0JIOTOPa3BEIKH, Yacax, Kauelsx, JPyruX yCTPOHCTBax, 00
UCIOJIb30BAHUU B TEXHUKE U MY3bIKE pe30HaHca U 0 Oopnle ¢
HUM.

['0TOBUTH MpE3EHTALMHU U COOOLICHUS IO U3YUYEHHBIM TeMaM
(BO3MOXHBIC TEMBI ITPEICTABJICHBI B YICOHHKE).

Pemats 3a1aun. KoHTponaupoBath penieHue 3a1ad caMuM
JIPYTUMH YYaIIUMUCS.

2.2

DJIEKTPOMarHuTHbIE
KosnebaHus

10

JlaBaTh onpeneneHne MOHITHIA: AJIeKTPOMarHuTHbIe KojeOaHus,
Kosie0aTenbHbIN KOHTYP, CBOOOIHBIE JIEKTPOMArHUTHbIE
Kose0aHusl, agmoxonebanus, aemoKkoieoamenbHasl
cucmema, BBIHY K JICHHBIC 2JICKTPOMAarHUTHBIE KOJIEOaHuUs,
MEPEMEHHBIN ANEKTPUUECKUNA TOK, AKTUBHOE

COIIPOTHBIICHUE, UHOVKMUBHOE CONPOMUBTIEHUE, EMKOCIHOE
conpomueienue, NoIHOe CONPOmueIeHue yenu nepemenHo20
moKa, ASUCTBYIOIEE 3HAUCHHUE CUITBI TOKA, JCHCTBYIOIIEE
3HAYCHHE HANpPsDKEHUS, TpaHchopmaTop, KodhOUIHeHT
TpaHchopMaIHH.

N3o0paxkaTh cxemy KojaebaTeIbHOTO KOHTYpa M ONHUCHIBATH
MIPUHIUI €T0 PaOOTHI.

Pacno3naBath, BOCIIpOU3BOANTH, HAOIIOIaTh CBOOOTHBIE
ANEKTPOMATrHUTHBIC KOJICOAHUS, 8bIH)ICOCHHbIE
NEeKMPOMASHUMHbBIE KOJIeOAHUS, Pe30HAHC 8 Yenu NepeMeHHO20
moxa.

AHanu3upoBaTh NPEBPAIICHHS SHEPTUHU B KOJIEOATEIIbHOM
KOHTYpE MPH AJIEKTPOMATHUTHBIX KOJICOAHHSIX.

[IpencraBnsaTh B Buae rpauKoB 3aBUCUMOCTD JIEKTPUUYECKOTO
3apsifa, CUJIbl TOKA U HAMIPSDKEHUSI OT BPEMEHH MPU CBOOOTHBIX
AJIEKTPOMArHUTHBIX KoJieOaHusX. OnpeaessaTh Mo rpaguxy
Kose0aHui XapaKTepPUCTUKH: aMITUTYTy, IEPUO U YacTOTY.
1Iposooums ananocuro mexncoy MexaHuieckumu u
INEKMPOMASHUMHBIMU KONEOAHUAMU.

3anuceiBaTh GopMyiy TomcoHa. BEIUKCIATH ¢ TOMOLIBIO
¢dbopmynbl ToMcoHa EpHOA U YACTOTY CBOOOTHBIX
AIEKTPOMATrHUTHBIX KOJICOAHHH.

OmnpenensiTh Mepuo, 4aCTOTy, aMIUTUTYAy KoieOaHui B
KOHKPETHBIX CUTyalusX. Mcciedosame snekmpomazHumHble
KO1eOaHUsl.

Ilepeyucname ceolicmea aemoxonedanuil, a8mMoxo1eo6amenbHol
cucmembsi. Ilpueooums npumepsbi agmoxoneoamenbHvlxX
cucmem, UCNONIL30BAHUS ABMOKOIEOAHUI.

OOBACHATH MPHUHIIMII MTOJYYCHUS IEPEMEHHOTO TOKa,
YCTPOMCTBO TeHEpaTOpa MEPEMEHHOTO TOKA.

Ha3zpiBaTh 0COOEHHOCTH MEPEMEHHOTO ANEKTPUIECKOTO TOKA Ha
YYaCTKE IETHU C PE3UCTOPOM.

Ha3zvisams ocobennocmu nepemeHHo20 31eKmpuiecko20 moka
HA ydyacmke yenu ¢ KOHOeHCAmopoM.

Ha3zvisams ocobennocmu nepemeHHo20 31eKmpuiecko20 moka
HA yuyacmke yenu ¢ KamywKou uHOyKmueHOCmu.

3anuceiBaTh 3aKk0H OMa 17151 [IeTH IEPEeMEHHOT0 TOKa.
HaxonuTh 3Ha4eHUS CHITBI TOKA, HANIPSDKEHUS, aKTUBHOTO
COTIPOTUBIICHUS, UHOVKINUBHO20 CONPOMUBLEHUS, EMKOCIHO20
CONPOMUBTIEHUsl, NOIHO20 CONPOMUGIeHUs. LIETIH IEPEMEHHOTO




TOKa B KOHKPETHBIX CUTYyallHsIX.

BoruncnsaTs 3Ha4eHHsI MOIITHOCTH, BBIJCIISIOIICHCS B IIETTH
MIEPEMEHHOT'0 TOKa, JeHCTBYIONINE 3HAUCHHS TOKa 1
HANPSDKEHUS.

Ha3zvieamw ycnoeus 6o3nuxHosenus pezonanca 6 yenu
nepemeHHo20 MOKdA.

OnuceiBaTh yCTPOMCTBO, IPUHIIMI ACHCTBHUSA U TPUMEHEHUE
TpaHchopmaTopa.

Buruucnams koagpdhuyuenm mpancgopmayuu 6 konkpemmwvix
cumyayusx.

Haxoauts B nuteparype u MHtepHeTe nudopmanuio o
MOJIyYeHUH, TIepelaue U MUCIIOIb30BaHUN IEPEMEHHOT0 TOKa, 00
WCTOPHU CO3JIAHHSI U IPUMEHEHUHT

TpaHC(HOPMATOPOB, UCHONLIOBAHUU PE3OHAHCA 8 YenU
nepemeHHo20 moka u o 6opvbe ¢ HuM, ycriexax u mpooemax
3JIEKTPOIHEPTETUKHU.

Cocmasnsame cxemul npeoopazosanus snepeuu Ha TOL u I'9C,
a makoice cxemy nepeoadu u nompeo.IeHus

9/1eKmpoIHep2uU, Ha3bIBaTh OCHOBHBIX MTOTpeOUTENeH
ANIEKTPOIHEPTUu. [lepeuucisims npudunbl NOMepsb SHePUU U
B03MONCHOCMU 0151 NOBbLULEHUS. IPDEeKMUBHOCTU €€
UCNONIL30BAHUS.

Bectu nuckyccuro o mosib3e u Bpelie dIEKTPOCTAHIUMI,
apryMEHTHUPOBATh CBOIO MO3UIUIO, YMETh BHICIYIIINBATh
MHEHUE JIPYTUX YIaCTHUKOB.

['OTOBUTH MpE3eHTAIINN U COOOIICHUS 110 U3yUYEeHHBIM TEMaM
(BO3MOYKHBIE TEMBI ITPE/ICTABICHBI B yUEOHHKE).
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Mexanudueckue
BOJIHBI

JlaBaTb onpeneneHre NOHATUI: MEXaHUYeCKasl BOJIHA,
MoTIepevHast BOJIHA, IPOJOJIbHAS BOJIHA, CKOPOCTH BOJIHBI,
JUTMHA BOJIHBI, (Da3a BOJHBI, NIOCKAsL 8OIHA, 8OJIHOBAS
no8epxXHOCMb, (hPOHM 8OIHbL, Y4, 3BYKOBasl BOJIHA, TPOMKOCTh
3BYyKa, BEICOTA TOHA, TEMOp, OTpaKEHUE, MPEIOMIICHHE,
norJouieHue, natepdepeHus, oupparxyus,

noaspu3ayus MEXaHMIEeCKUX BOJTH, KOTEPEHTHBIC HCTOYHUKH,
CTOsuasi BOJIHA, aKyCTUYECKUI pe30HAHC,
TJIOCKOTIOJIIPU30BaHHAS BOJTHA.

[TepeuncnsTh CBOWCTBA MEXaHUYECKUX BOJH. Pacmo3HaBars,
BOCIIPOU3BOINTH, HAOJFOIATh MEXaHUICCKUE BOJTHBI,
MOTIEpEYHBIE BOJHBI, TPOJOIBHBIC BOJIHEI, OTPAKEHUE,
MpeioMJIeHrE, TIOTJIoNeHne, HTEephEPEHITNIO, Jupparyuio u
noJaapuzayuio MEXaHM4ecKux BoiaH. Ha3pIBaTh XapaKTepUCTHKU
BOJTH: CKOPOCTh, YaCTOTA, JJIMHA BOJIHBI, PA3HOCTH (ha3.
OnpenensiTh B KOHKPETHBIX CUTYAIUsX CKOPOCTH, YACTOTHI,
JUTHHBI BOJHBI, Pa3HOCTH (a3 BOJIH.

3anucvieamov u cocmagnams 8 KOHKPEMHBIX CUMYAYUSIX
YpasHeHue 2apMoHuyecKol be2yuell 80IHbl.

Haxonuts B nuteparype u MaTepHETE HHDOpMaLHIO O
BO30YKICHUH, TIepeiade U NCIOJIb30BAaHNN 3BYKOBBIX BOJIH, 00
MCIOJIb30BaHNHU PE30HAHCA 3BYKOBBIX BOJIH B MY3BIKE H
TEXHHKE.

Bectu auckyccuio o mojb3e U Bpeie BO3ACHCTBHSI Ha YeIOBEKa
3BYKOBBIX BOJIH, apTyMEHTHPOBATH CBOIO MTO3UITHIO, YMETh
BBICJIYIIIMBATh MHEHHUE APYTUX YIACTHUKOB.

["'OTOBHUTH MPE3CHTAIIMN B COOOIICHHS 110 H3yYESHHBIM TEMaM




(BO3MOXHBIC TEMBI TIPEICTABJICHBI B YICOHHKE).
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DJIEKTPOMarHuTHHIE
BOJIHBI

JlaBaTh omnpeeieHUue MOHATHIL: AJIEKTPOMAarHUTHOE MOJIe,
BHUXPEBOE AIIEKTPUIECKOE TOJIE, SIEKTPOMATHUTHBIE BOJHBI,
CKOpPOCTH BOJIHBI, JAJIMHA BOJHBI, (ha3a BOJIHBI, BOJHOBAS
MMOBEPXHOCTh, ()POHT BOJIHBI, Ty, IJIOTHOCTH MMOTOKA
W3ITy4eHUsl, TOYSUHBIH HCTOUHUK U3ITy4YeHUsl, OTpaKEeHNE,
MpeJIOMIICHHUE, MOTIIOIEHUE, HHTephepeHIHs, AudpaKius,
MOTIEPEYHOCTh, MOSIPU3ALNS 3JIEKTPOMArHUTHBIX BOJIH,
PaNOCBS3b, PAAHOJIOKAIINS, AMIUTUTYTHAS MOTYJISIIIHS,
netektTupoBaHue. OOBICHATH B3aUMOCBSI3b IEPEMEHHBIX
3JIEKTPUYECKOI0 U MAarHUTHOTO MoJel. PrucoBaTh cxemy
pacnpoCTpaHeHUs ANEKTPOMArHUTHON BOJIHBL. [lepedncisite
CBOWCTBA U XapaKTEPUCTHKH JIEKTPOMATHUTHBIX BOJH.
ObvacHams npoyeccyl 8 OMKPbIMOM KOJIe6amelbHOM KOHMYpe,
NPUHYUN USTYYEHUS U PeLUCTPAYUU ITIEKMPOMASHUMHBIX GOJIH.
PacnioznaBath, Ha0IIOAATH AIEKTPOMArHUTHBIE BOJIHBI,
U3Iy4eHue, MPUEM, OTpaKEHHUE, IPEIIOMIICHUE, TIOTJIOIICHNUE,
uHTEepdepeHITnIo, TUMPAKINIO U TOJISIPU3AITUIO
ANEKTPOMATrHUTHBIX BOJIH.

BbIyncnsaTh B KOHKPETHBIX CUTYalUAX 3HAUCHUS
XapaKTePUCTHK BOJH: CKOPOCTH, YaCTOTHI, JJTUHBI BOJIHBI,
paszHoctu ($haz, enyouHy paduorokayuu.

Cpasnusamv mexanuueckue u 31eKmpoMacHUMHbLE GONHDbL.
ObvscCHAMb NPUHYUNDBL PAOUOCBA3U U MENEBUOCHUS.
ObvsacHaAmb NPUHYUNBL OCYUeCMBIIeHUs NPOYECCO8 MOOYIAYUU
u demexmupoganus. M300pasxcamo npuHyunuaibHvle cxembl
paouonepedamuuxa u paouonpuémuuxa. Ocyuecmensamo
paouonepedayy u paouonpuém. O0viACHAMb NPUHYUNDL
nepeoayu u3006padxcenus meienepeoamyuKom U NPUHYUNsl
npuéma uzoopasicenus: menesusopoM.

HccnenoBaTh CBOWCTBA DJIEKTPOMATHUTHBIX BOJH C MIOMOIIBIO
MoOuIpHOTO TenegoHa. Ha3zpiBaTh M OMMCHIBATH COBPEMEHHBIE
Cpe/CTBa CBS3U.

Boigenats ponps A.C. [lonoBa B M3y4eHUM JIEKTPOMArHUTHBIX
BOJIH U CO3/IaHUU PaIUOCBs3U. OTHOCUTHCS C YBOKEHUEM K
YYIEHBIM M UX OTKPBITHSIM. OOOCHOBBIBATH BAXKHOCTH OTKPBITHS
ANEKTPOMATrHUTHBIX BOJIH JJISl Pa3BUTHS HAYKH.

Haxonuts B nuteparype u atepuere nudopmariio,
MO3BOJISFONIYIO OTBETUTH HA TIOCTABJICHHBIE BOTIPOCHI IO TEME.
PaGorats B mape u TpyIine npy penieHnd 3a71a9 U BBITIOTHCHHH
NPaKTUYECKUX 3a1aHuil. Haxooumw 6 ntumepamype u
Hnmepueme unghopmayuro o 6030yxcoenuu, nepedave u
UCNONb308AHUU DNIEKMPOMASHUMHBIX 801H, 00 onvimax I epya u
UX 3HAYeHUU.

Bectu nmuckyccuto o mojb3e U Bpelle UCIOb30BaHUs
9YEJI0OBEKOM DJICKTPOMATrHUTHBIX BOJH, apTYMEHTHPOBATH CBOIO
MO3UIUIO, YMETh BBICIYIINBATh MHEHUE IPYTUX YIaCTHUKOB.
['OTOBUTH MpE3eHTAIINN B COOOIICHHS 110 H3yYEHHBIM TEMaM
(BO3MOKHBIEC TEMBI MIPE/ICTABICHBI B YUCOHHKE).

OnTuka

CBeTOBBIE BOJIHEI.
I'eomerpuueckas u
BOJIHOBAs OIITHKA

JlaBath ompe/iesieHue MOHSATHI: CBET, TeOMETpHYECKasl ONTHKA,
CBETOBOI1 JIy4, CKOPOCTh CBETa, OTPAKCHUE CBETA,
MIPEJIOMJICHHE CBETA, IMIOJIHOE OTPAKEHHUE CBETA, YIOJl A ICHHS,




YTOJI OTPa)KEHUsI, yroJ MPEJIOMIICHUS, OTHOCUTENbHBIH
MOKa3aTelb MPEJIOMIICHHS, A0COTIOTHBINA MTOKA3aTENb
MIpesIOMJICHUS, JINH3a, (POKYyCHOE

paccTosiHUE JIMH3bI, ONITUYECKAsl CUJIA JIMH3bI, IUCIIEPCHUs CBETA,
uHTepdepeHIus cBeTa, Tudpakius cBeTa, TUPpaKInoHHAST
peLIETKA, OJISIPU3ALUS CBETA, ECTECTBEHHBIN CBET,
IJIOCKOMOJIIPU30BaHHBIN CBET.

OrnuchIBaTh METObI U3MEPEHUS] CKOPOCTH CBETA.
[TepeunciisiTh CBOKMCTBA CBETOBBIX BOJIH.

Pacnio3naBath, BOCIPOU3BOINTh, HAOTIOAATH PACTIPOCTPAHEHUE
CBETOBBIX BOJIH, OTPaKE€HHE, [IPEJIOMIIEHHUE, MOTJIOIIEHNUE,
TUCTIEpCHUI0, HHTep(hEepeHIIHIO, TUGPAKITUIO U TOTSPU3AIIIO
CBETOBBIX BOJIH.

®opMynupoBath npuHLuUI [tolreHca, 3aKOHbI OTPAXEHUS U
MIPEIOMJICHHUS CBETA, TPAHUIIBI UX TIPUMEHUMOCTH.

CrtpouTh X0 Jiy4a B INIOCKOIAapalIeIbHOM TUIACTHHE,
TPEYTroJbHOM MpHU3Me, IOBOPOTHOU MpHU3Me, 000paurBaroen
MpU3Me, TOHKOU JINH3E.

CrtpouTth n300pakeHne MpeaMETa B TUIOCKOM 3€pKajie, B TOHKOU
JIMH3eE.

[TepeyuncisiTe BUIBI TUH3, UX OCHOBHBIC

XapaKTePUCTUKHU — ONTUYECKHM LIEHTp, IVIaBHAs ONTHYECKas
0Cb, POKYyC, ONITUYECKast CUIIA.

OmnpenensiTb B KOHKPETHOM CUTYalluy 3HAYEHUS YIJia aJeHUs,
yIjla OTpa’ke€HUs, YIJia MPeOMIIEHUS, OTHOCUTEIBLHOTO
MOKa3aTesl MPeIoMIICHHS, AOCOIIOTHOTO MOKa3aTes
MIPEJIOMJICHUSI, CKOPOCTH CBETa B cpefie, (POKyCHOTo
PacCTOSIHUSA, ONITUYECKOM CUJIBI JIMH3BI, YBETMUCHUSI TUH3BI,
neproaa MudpaKInoOHHON

PEIIETKH, MTOJIOKEHUS HHTEP()EPEHIIMOHHBIX U
TUQPPAKITMOHHBIX MAKCUMYMOB I MUHUMYMOB. 3aITHCHIBATH
(bopMyIly TOHKOH JIMH3bI, PACCUUTHIBATH B KOHKPETHBIX
CUTyalUsIX C €€ IOMOIIbIO HEU3BECTHBIE BEJIMUNHBI.
OOBACHATH MPUHIIUI KOPPEKIIMU 3PEHUS C IIOMOIIBIO OUYKOB.
DKCIEpUMEHTAIIBHO OIIPEIEIATh I0Ka3aTelb IPEIOMIICHUS
cpenbl, (hOKyCHOE paccTOosiHUE coOuparoeit

U pacceusarowjel 1MH3, IJIMHY CBETOBOW BOJIHBI C IOMOIIBIO
TUGPAKIIMOHHON PEMIETKH, OYeHU8AmMb UHPOPMAYUOHHYIO
émkocmov komnakm-oucka (CD).

Ilepeuucnams obnacmu npumenenuss unmepghepenyuu ceema,
ougpaxyuu ceema, NOIApUIAYUU C8EMA.

HccnenoBaTh 3aBUCUMOCTD yTJIa MPEIOMIICHHS OT yIJia
Ma/ICHUS, 3aBUCUMOCTb PACCTOSHUS OT JIMH3BI 10 H300paKeHUs
OT PacCTOSHUS OT JIMH3BI J0 MpeIMeTa.

[IpoBepsATh TUMOTE3BI: YTOJ MPEIOMICHUS TIPSIMO
MIPOTMOPLIMOHAJICH YUy MaleHUs, NPU NIIOMHOM CLONCEHUU 08YX
JIUH3 ONMUYECcKUe CUlbl CKIAObIBAIONCAL.

KoHncTpyupoBaTe Moienu Teaeckorna u/uil MUKpOCKOTA.
PaGorats B mape u Tpyrie mpu BITTOJHEHUU MPAKTHYECKUX
3aJlaHuH, BBIIBUKEHUH THIIOTE3, Pa3paboTKe METO/I0B
MIPOBEPKHU TUIOTE3.

IInanuposams desmenbHOCMb NO BLINOIHEHUIO U GLINOTHAMb
UCCIe008aHUS 3ABUCUMOCTIU MeNHCOY PUULECKUMU
8eUYUHAMU, IKCNEPUMEHMATILHYIO NPOBEPKY SUNOME3bl.
Haxoauts B muteparype u MaTepHeTe HHDOpMALHIO O




ouorpadusax 1. Hetorona, X. 'toiirenca, T. FOnra, O.
@penensi, 06 UX HayYHBIX paboTax, 0 3HAYCHUU UX PadOT JUIs
COBPEMEHHOM HAyKH.

Bpicka3bBaTh CBOE MHEHHE O 3HAYCHUU HAY4YHBIX OTKPBITUN U
pabort no onrruke W. Hetotona, X. 'oiirenca, T. FOnra, O.
@penens. Bocnpuaumars, aHaIM3UpOBaTh, epepadbaThiBaTh U
IPEIbSBIAT HHOOPMALMIO B COOTBETCTBUU C ITOCTABICHHBIMU
3a/la4aMH.

BriensTe OCHOBHBIE TTOIOKEHUSI KOPITYCKYJISIPHOM M BOJIHOBOM
TEOpHii cBeTa. Y4acTBOBATh B OOCYX/IEHUH 3THUX TCOPUH U
COBPEMEHHBIX B3IJISIIOB Ha MPUPOAY CBETA.

Vkazvieamo epanuybl npumeHuMocmu 2e0Mempuieckou
OnmuKxu.

['0TOBUTH MpE3EHTALMU U COOOIICHHS IO NU3YUYEHHBIM TeMaM
(BO3MOYKHBIE TEMBI ITPE/ICTABICHBI B yUEOHHKE).

3.2

N3nydenue u
CHEKTPhI

JlaBaTh onpeieieHUue MOHATHI: TEIJIOBOE U3JIyUEHHUE,
JIEKTPOJIOMUHECLEHIUS, KATOJOJIFOMUHECLICHLINS,
XEMIIIOMUHECHEHIUS, OTOIFOMUHECLIEHIIUS, CHIOUWHOLL
cnexmp, TUHeUdamulii CneKmp, nOJL0CAmblli CNeKmp, CneKmp
NO2N0WeHUsl, CNeKMPALbHbIU AHAIU3.

IIepeyuncnaTs BUABI CIIEKTPOB.

Pacnio3znaBatsk, 6ocnpouzeooums, HaOMOAATH CIIOIIHOM
CIIEKTp, JIMHEWYATHIN CIEKTP, MOJIOCATBIN CIIEKTP, CIIEKTP
W3JIy4€HUS U TIOTJIOIEHHUS.

H306pasicams, 00bACHAMY U AHATUIUPOBAMb KPUBYIO
3a8ucumMocmu pacnpeoeieHus IHepeUU 8 CneKmpe adCoIOmMHO
uépHo20 mea.

[IepeuncnsaTs BUABI 37IEKTPOMArHUTHBIX U3IyYEHUN, UX
HMCTOYHMKH, CBOMCTBA, TpUMeHeHue. Mcronb30BaTh mkamy
3JIEKTPOMATrHUTHBIX BOJIH. CpaBHUBATh CBOMCTBA
3JIEKTPOMAarHUTHBIX BOJIH Pa3HbIX JHMAIIa30HOB.

3.3

OCHOBBI
CIIEIMAIbHON TEOpHUH
OTHOCUTEIBLHOCTH

(CTO)

JlaBaTh ompeescHre MOHITHIA: COOBITHE, TOCTYIAT,
coOCTBeHHas1 MHEPIHATbHAS CUCTEMA OTCUETa, COOCTBEHHOE
BpeMsi, COOCTBEHHAs JUTMHA TeJa, Macca IMOKOs, HHBApUaHT,
SHEPrus MOKOS.

ObvsacHams npomugopeyuss Mexcoy Kiaccuieckol Mexanuxoul u
anekmpoounamuxoi Makceenna u npuuunst nossnenus CTO.
®opmynuposats nocrynatel CTO.

®dopmynupoBath BEIBOIEI 13 TOCcTyIaTOB CTO © 06vsacuamo
penamusucmckue 3¢ghekmui CoKpaujenus pazmepos meia u
3aMeO0NleHUsl BpeMEHU MeHCOY 08YMsL COObIMUAMU C MOUKU
3peHUs O8UNCYWeCs cucmeMbl omcyéma. AHaIU3UpOBaTh
(bopMyIly peIsITUBUCTCKOTO 3aKOHA CIOKEHUSI CKOPOCTEH.
11Ipo6ooumu muicieHnbie IKCnepumenmol, NOOMBEEPHcOarouue
nocmynamol CTO u ux creocmeus.

Haxooumbe 6 konkpemmot cumyayuu 3Ha4eHus ckopocmei mei
6 CTO, unmepeanos epemenu mexcoy cooblmusimu, OIUHy meid,
SHEP2UI0 NOKOS YACMUYbL, NOJHYIO SHEP2UIO YACTNUYDI,
PENAMUBUCCKULL UMNYTILC YACTNUYDL.

3anuckIBaTh BBIPAKEHUE JIJIS1 SHEPTUU TTOKOS U NOJIHOU
9Hepeuu YaCTHII.

W3narate cyTh NpUHIIMIA COOTBETCTBHUSL.

Haxoauts B nuteparype u MHTepHeTe nHGOpMaIHO 0 TEOPUHU




a¢upa, 00 FKCIIEPUMEHTAX, KOTOPHIE PUBEIIH K CO3TaHHIO
CTO, 00 OTHOCHUTENBHOCTH PACCTOSIHUNA U IPOMEKYTKOB
BpeMeHH, 0 Ouorpaduu A. DitHmTeitHA. BhicKa3piBaTh CBOE
MHeHue o 3HadyeHun CTO 1151 COBpeMEHHOM HayKH.
['oToBUTH Npe3eHTaN U COOOIIEHUS 110 U3YUYEHHBIM TEMaM
(BO3MOKHBIC TEMBI MTPE/ICTABICHBI B YUCOHHKE).

KBanToBas ¢pusnka

CBeTOBBIE KBAHTEI

JlaBath ompenenenue noHsATuii: Gorodddekr, KBaHT, TOK
HACBILIEHUS, 3a/Iep )KUBAIOIIee HAMIPsKEHUE, padoTa BbIX0/a,
KpacHas rpanuina gorosddexra.

Dopmynuposams npeomem u 3a0a4u KBAHMOBOU YUIUKU.
Pacno3naBats, HaOmoaaTh siBIeHue Gporodddexra.
OnuceiBathk onbiThl CTONETOBA.

®opmynnpoBath rTunoTe3y [lanka o KkBaHTax, 3aKOHbI
dbotodrddekra.

AHanu3upoBaTh 3aKOHBI PoTodIPdeKTa.

3anuchIBaTh U COCTABIISITh B KOHKPETHBIX CUTYaIUSIX
ypaBHeHHe DiiHmTeiHa 11 (oTo3(dexTa 1 HaXOAUTh C ero
MTOMOLUIbIO0 HEM3BECTHBIE BETUUHUHBI.

BBIYHCIsATh B KOHKPETHBIX CUTYANUSIX 3HAYCHUS
MaKCUMaJIbHON KHHETUYECKON dHEPTUH (DOTOICKTPOHOB,
CKOpPOCTH (POTOIIEKTPOHOB, pabOTHI BHIX0/1a, 3aIIMPAIOIIETO
HaAMPSDKEHUs, YaCTOThI M JTMHBI BOJIHBI, COOTBETCTBYIOIINX
KpacHoii rpanuiie potorddekra.

[TpuBOUTE IPEIMEPHI UCTIONB30BaHUs (poTodddeKTa.
OOBACHATH CYyTh KOPITYCKYJIIPHO-BOJITHOBOTO TyajH3Ma.
OnwuceiBath onbITH JleOeneBa Mo M3MEPEHUIO IaBIICHUS CBETa U
OTBITHl BaBuiioBa 1mo onruke.

Onucwvieams onvimoel no OUPPaKyuu 31eKmpoHos.
@opMyIMpOBaTH COOTHOILIEHUE HEOIPEAETIEHHOCTEN
['eitzenOepra u 0OBSICHATH €r0 CyTh.

Haxonuts B nmuteparype u MaTepHeTe nHpopmanuio o padorax
Cronerosa, JIebeneBa, Basunona, Ilnanka, Komnmona, oe
bpoiina.

Briaenste posib pOCCUUCKUX YYEHBIX B UCCIEAOBAHUM CBOMCTB
CBeTa.

[IpuBoauTE MpUMEpHI OMOIOTUUYECKOT0 U XUMUYECKOTO
JICACTBUS CBETA.

['oTOBUTH Mpe3eHTaN U COOOIICHUS 10 U3YUYEHHBIM TEMaM
(BO3MOKHBIEC TEMBI ITPE/ICTABIICHBI B YUCOHHKE).

4.2

AToMHas pu3uKa

JlaBaTp onpeneneHue MOHATHI: aTOMHOE A1pO,
SHEPIreTUYECKUI YPOBEHb, JHEPTUS NOHUBALNH, CHOHMAHHOE
U3NyueHue ceema, GbIHYHCOeHHOE U3ydeHue ceema.
OmnuceiBath onbITH Pesepdopaa.

OnuceiBaTh U CpaBHUBATh MOAEIM aToMa ToMcoHa U
Pezepdopna.

PaccmatpuBats, nccieioBaTh 1 ONMCHIBATh JIMHEWUATHIE
CIEKTpBI.

®opMynMpoOBaTh KBAHTOBBIE IOCTYaTh bopa.

OOBACHATD JMHEHYaThIe CIEKTPHI aTOMa BOIOPOa Ha OCHOBE
KBaHTOBBIX I1OCTYJIaTOB bopa.

PaccunTthiBaTh B KOHKPETHOW CUTyalluy 4YacTOTY U JJIUHY
BOJIHBI UCITyCKaeMoro ()OTOHA MIPU IIepexoie aToMa U3 OJHOTO
CTAllMOHAPHOI'0 COCTOSIHUS B IPYTO€, SHEPIHI0 HOHU3ALUH




aToMa, 8bIYUCTIAMb 3HAYEHUS PAOUYCO8 CIAYUOHAPHBIX OpOUm
91eKMPOHOE 6 amome.

Onucvieams ycmpoucmeo u 00vACHAMb RPUHYUN OelCMBUs
J1a3epos.

Haxonuts B nurepatype u HTepHeTe cBeieHus 0 aKTax,
MOJTBEPKIAIOUINX CII0KHOE CTPOSHUE aToMa, 0 paboTax
Y4EHBIX 10 CO3JaHUI0 MOJIEIH CTPOEHUS aTOMA, NOJIYYEHUIO
BbLIHYHCOEHHO20 U3NYYeHUs, O IPUMEHEHUH JIa3€pOB B HAyKe,
MEUIMHE, TPOMBIIIJICHHOCTH, OBITY.

BoiaensaTe poiab pOCCUUCKUX YYEHBIX B CO3JJaHUU U
HCIIOJIb30BaHNUH JIa3€POB.

['OTOBUTH MPE3EHTALMHU U COOOILICHNS IO U3YUYEHHBIM TeMaM
(BO3MOYKHBIE TEMBI ITPE/ICTABICHBI B yUCOHHKE).

4.3

dusuka aTOMHOTO
sanpa

10

JlaBath oIpeesieH s MOHITHIA: MacCOBOE YHCIIO, HYKJIOHHI,
SIIEPHBIE CHUIIBI, BUPMYAIbHble Yacmuybsl, NeEKT MacC, SHEPTHUS
CBSI3H, YACTbHAs SHEPTHS CBSA3U aTOMHBIX sIED,
PaAMOAKTUBHOCTD, AKMUBHOCHb PAOUOAKMUBHO2O

geuyecmaa, IEPUO]I TIOTypacnaia, HCKyCCTBEHHAs
PaMOaKTUBHOCTb, SAJICPHBIC PEAKIIMU, YHEPTECTUUECKUN BBIXO/
SIIEPHOM peaKIuu, IenHas siaepHas peakius, KodhGuueHT
Pa3MHOXKEHHUS HEHTPOHOB, KpUTHUIECKAs Macca, PeaKTOPbI-
Pa3MHOXHTEIH, TEPMOSICPHAS PEaKITHSL.

CpaBHUBaTh CBOMCTBA IPOTOHA U HENTPOHA.

OnuceIBaTh MPOTOHHO-HEUTPOHHYIO MOJIEIIb SIAPA.
OmnpenensiTh COCTaB siACP PA3TUYHBIX SJIEMEHTOB C TIOMOIIIBIO
Tabmuipl Menaeneesa. M300pakaTh U YUTATh CXEMBI aTOMOB.
CpaBHHMBATH CHJIY JICKTPHUYECKOTO OTTAIKMBAHUS IIPOTOHOB U
CHJTY CBSI3M HYKIIOHOB B siipe. [lepeuucname u onucvlieams
ceoticmaa s0epuvix cul. O0vACHAMb 0OMEHHYI0 MOOeb
83AUMOOelCMBUS.

Boeruncnsate 1edexT Macce, SHEPTHIO CBS3H U yIeTbHYIO
SHEPTHIO CBSA3M KOHKPETHBIX aTOMHBIX siiep. AHAIM3UPOBATH
CBSI3b YACIBHOM SHEPTUU CBSI3H C YCTOMYHUBOCTBIO STED.
[TepeuncisITh BUJIBI paAHMOAKTHBHOTO paciiajia aTOMHBIX sSIep.
CpaBHHBaTh CBOMCTBa ajb(a-, OeTa- U raMMa-u3JIydCHUH.
3anuceieamsv npasuna cmewjenus npu paouoaKmMuEHbIX
pacnaoax. Onpedensims 371eMeHmbl, 00pazyouuecs 8
pesyrvmame paouoaKmuHvlx pacnaos.

3anuceiBaTh, OOBACHITH 3aKOH PaIHMOAKTUBHOTO pacmaa,
YKa3bIBaTh TPAHUIIBI €r0 TPUMEHUMOCTH. OTIpeIeisTh B
KOHKPETHBIX CUTYAIUSIX YHCII0 HEPACTIABIIUXCS SIEP, YUCIIO0
pacmhaBIIHXCs SAEp, MEPUOJT TOypacnana, akmueHOCHb
gewecmaa.

Ilepeuucnams u onucvisamo mMemoovl HAOIIOOeHUs U
peaucmpayuu snemenmapusix yacmuy. Habriooams mpexu
anvgha-uacmuy 6 kamepe Bunbcona. Pecucmpuposams sioepHuie
uznyuenust ¢ nomowwto cuémuuxa leticepa. Onpedensime
UMNYTILC U IHEPRUIO YACUYbL NPU OBUNCEHUU 8 MACHUMHOM
noze (no homoepagusim).

3anuchIBaTh AACpHBIC peakuu. OnpeaensaTh TPOTyKThI
SIICPHBIX peakiuii. PaccunThIBaTh SHEPTUUECKUIN BBIXO]
SIIEPHBIX PEAKIUM.

OnuceiBaTh MEXaHU3MBI JICJICHUS P U IEMHON SACPHOM
peakiuu. CpaBHUBATh SIICPHBIC U TEPMOSICPHBIC PEAKITHH.




ObvsCHAMb NPUHYUNDBL YCMPOUCMBA U PAOOMbL I0EPHBIX
peaxmopos. Y4acTBOBaTh B OOCYKICHHUH MPEUMYIIECTB
HEJIOCTATKOB SJIEPHON SHEPTETUKHU.

AHanuzuposams 0nacHOCMb A0EPHLIX U3YYEHULL OJIsL HCUBLIX
Op2aHU3MOS.

Haxomuts B muteparype u MlHTEpHETE CBEeIeHUSI 00 OTKPHITHH
MPOTOHA, HEUTPOHA, PAAMOAKTUBHOCTH, O TIOJIYYEHUH U
KCIOJIb30BAaHUU PAJTMOAKTUBHBIX H30TOIOB, HOBBIX
XHMHUYECKHUX DJIEMEHTOB.

BplaensaTe poiab pOCCUUCKUX YYEHBIX B UCCIENOBAHUAX
ATOMHOTO SIAPa, OTKPBITUM CIOHTAHHOTO JICJICHUS SJIep ypaHa,
Pa3BUTHH SAEPHON IHEPTETUKH, CO3JAHUUA HOBBIX U30TOIOB B
OUSAU (OO6bennHEHHBI HHCTUTYT SIICPHBIX UCCIICIOBAHUHN B T.
JlyOHe).

['oToBUTH Mpe3eHTANH B COOOIIEHUS 110 U3YYEHHBIM TEMaM
(BO3MOJKHBIEC TEMBI MIPE/ICTABIICHBI B YUCOHHKE).

4.4

DneMeHTapHbIe
JaCTHIIBI

JlaBaTp onpenesieHUe NOHATHI: aHHUTWIISALIUSA, JIenmMOHbl,
aopoHwl, Keapx, entooH. llepedncnsaT OCHOBHBIE CBOWCTBA
3JIEMEHTAPHBIX YACTHII.

Breiaensts rpynbl 371€eMEHTapHBIX YaCTHII.

[TepeunciiATe 3aKOHBI COXPAaHEHUS, KOTOPBIE BBITOJHAIOTCS IIPU
MpeBpaleHUsAX YacTull. OMUCHIBATH MPOLECCHl AHHUTWIISIIAN
YaCTHUILl U AHTUYACTHULL U POKIAEHHUS JICKTPOH-MIO3UTPOHHBIX
nap.

HaspiBaTh 1 cpaBHUBATH BUIBI (DYHAAMEHTATBHBIX
B3aMMO/ICCTBHU.

OnuceIBaTh poJib YCKOPUTENIEH B U3yUEHUH 3JIEMEHTAPHBIX
yacTull. Haszvieamov ocHo8HbIE 8U0bI YCKOpUmMeTell
97IeMEHMAPHBIX 4acmuy.

Haxonuts B nurepatype u HTepHeTe cBEIeHUS 00 UCTOPUH
OTKPBITHUS 2JIEMEHTAPHBIX YACTHII, O TPEX ITANax B PA3BUTUHU
(bUBUKH dJIEMEHTAPHBIX YaCTHII.

OnuchIBaTh COBPEMEHHYIO (DU3UYECKYIO KApTHHY MHUpa.
['oTOBUTH Mpe3eHTANH B COOOIIEHUS 110 U3YYEHHBIM TEMaM
(BO3MOKHBIEC TEMBI MTPE/ICTABIICHBI B YUCOHHKE).

[ToBTOpEHME

Pesepn




