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IosicHuTeaLHAA 3aNIUCKA

Pabouast mporpamma pa3zpaboTaHa Ha OCHOBE CIEIYIIMX HOPMATUBHO-TIPABOBBIX TJOKYMEHTOB:

1. ®enepanpubiii 3akoH ot 29.12.2012 roma Ne 273- ®3 «O06 oOpazoBanuu B Poccuiickoii
Oenepanuny;

2. ®enepalbHBIM  TOCYAApCTBEHHBIM 00pa30BaTEIbHBIM CTAHAAPTOM HAYAIBHOTO OOIIEro
oOpazoBanus (yTBEpKICHHBIM TIprKa3zoM MunoopHaayku PD Ne 373 ot 06.10.2009 1.);

3. KoHuenuus 1yXOBHO-HPaBCTBEHHOI'O Pa3BUTHS M BOCIIMTAHMS IMYHOUMM IpakJaHuHa Poccuuy;
6. dusuka.Paboume nporpammel. IlpenmerHass nuHHUS YUYEOHHUKOB CEpUH
«Kmaccuueckuit kypce». 10-11 kmaccel: ydeOHoe mocoOue jis oOlreoOpa3oBar.
opraHu3aluii: 6a30BbIH U YIJIyOJICHHBIM YPOBHHU.

Obuwue yenu yueono2o npeomema.

e (dopmupoBaHue y 00y4arolmUMXcsi YBEPEHHOCTH B IIEHHOCTH OOpa30BaHUs, 3HAYUMOCTHU
(bu3nyecKuX 3HAHUM [JI1 KaXJAOro YeJIOBEKa HE3aBHUCUMO OT €ro mNpodecCUOHaTbHOU
NEeSATENbHOCTH;

® OBJAJCHHE OCHOBOINOJATAIOIMIMMHU (PU3NYECKUMH 3aKOHOMEPHOCTSMHU, 3aKOHAMH U
TEOPUSMU; pacUIMpeHue 00bEMa UCHOIb3yEeMbIX (PU3MUECKUX MOHSATUN, TEPMUHOJOTUHU U
CUMBOJIUKHU;

e npuoOpeTeHHe 3HAHUU O (PYHIAMEHTAJIBHBIX (PU3MYECKMX 3aKOHaX, JIeXKaIlUX B OCHOBE
COBPEMEHHOW (PM3UUECKOW KapTUHBI MHUpa, O HamOoJiee BaKHBIX OTKPBITUAX B 00JACTH
(U3MKY, OKa3aBIIMX ONPENEISAIONIee BIUSHUE HA PAa3BUTHE TEXHUKA M TEXHOJOTHH;
MOHMMaHUe (PU3NYECKOU CYITHOCTH SBJICHUH, HAOII0JaeMbIX BO BceneHHoi;

® OBJAJCHHE OCHOBHBIMH METOJAaMU HAy4YHOTO TMO3HAHUS MPUPOJbI, HCIOJIb3yEMbIMH B
¢usuke (HaOmIOA€HUE, ONHMCAHUE, HW3MEPEHHE, BBIABI)KEHHWE THIOTE3, IPOBEICHUE
HKCIIEPUMEHTA); OBJa/ICHUE YMEHUSIMU 00pabaThIBaTh JaHHBIE SKCIEPUMEHTA, OOBSICHSATH
MOJIyYeHHBIC PE3yJIbTaThl, yCTAHABINBATH 3aBUCUMOCTU MEXKTY (GU3HMUECKUMU BETUIYMHAMU
B HaOJIIOJJa€MOM SIBJICHUH, JIETIaTh BBIBOJIBI;

e 0TpabOTKa yMEHHUs peliath (PU3MUECKUe 3aJaul pa3HbIX YPOBHEH CIOXKHOCTH;

e [puoOpeTeHue: ONbITa pa3sHOOOPA3HON AESITENIBHOCTH, OMNbITAa MO3HAHUS U CAMOIIO3HAHMUS;
YMEHUI CTaBUTH 33/1a4M, PelIaTh NpoOIeMbl, MPUHUMATH PEIICHUS], UICKaTh, aHAJTU3UPOBATh
u oOpabateiBaTh HHGOPMAIIMIO; KIIOYEBBIX HABBIKOB (KJIIOYEBBIX KOMIIETEHIIUM),
MMEIOIINX YHUBEPCAIBHOE 3HAYECHHE: KOMMYHHMKALUH, COTPYAHUYECTBA, H3MEPEHUH,
3¢ (PEeKTUBHOTO 1 OE30MTACHOTO MUCTIOJIB30BAHUS PA3TMYHBIX TEXHUYECKUX YCTPOMCTB,;

® OCBOEHHE CIOCOOOB HCIIOJIB30BAHUS (PU3NUYECKUX 3HAHUM IS PELICHUS MPaKTHYECKUX
3aja4y, OOBSCHEHUS SIBICHUNW  OKpYKalolled JAeWCTBUTEIBHOCTH,  OOecleyeHus
0€30MMacCHOCTH KU3HU U OXPaHbl IPUPOIbI;

® pa3BUTHE MMO3HABATENbHBIX HHTEPECOB, MHTEIUIEKTYabHBIX U TBOPUYECKUX CIIOCOOHOCTEN B
npoliecce NpuoOpeTeHrs 3HAaHUH C UCIIOJIb30BAaHUEM PA3IMYHbIX UICTOYHUKOB MH(POpMaLUU
U COBPEMEHHbIX HMH(POPMALMOHHBIX TEXHOJOTUH; yMEHUW (OpPMyNIHpOBaTH H
000OCHOBBIBaTh COOCTBEHHYIO MO3WLMIO MO OTHOIICHHIO K (u3nueckorl uHboOpMaluu,
MIOJIy4a€MOU U3 pa3HbIX UCTOYHHUKOB;

® BOCIWTAaHHUE YBAXKUTEIBHOIO OTHOUIEHUS K YYEHBIM U UX OTKPBITHSAM, YyBCTBA TOPAOCTH 3a
POCCHICKYIO (PU3UYECKYIO HAYKY.

Onucanue mecma yuedonozo npeomema 6 yueonom niamne



JlanHas pabouas mporpaMma 1o ¢Gu3mKe I 6a30BOro YpoBHs cocTaBiieHa u3 pacuera 140 gacos
Ha JiBa rojaa o0ydeHwus (mo 2 yaca B Heaenmo B 10 u 11 kmaccax)

HJIaHI/IpyeMLIe PeE3yJIbTATHI

JlesiTensHOCTh 00pa30BaTEIbHON OpraHM3auu o0Iero oopazoBaHUs NpU OO0yYEHUH (U3UKE B
CpelHEW  IIKoJie  JOJDKHA  OBbITh  HampaBlieHa  HAa  JOCTHKEHHWE  O00YyYarolUMUCH
CJIEIYIOIIUX JUYHOCTHBIX Pe3yJbTATOB:

® yMEHUE YNPaBIATh CBOEH MMO3HABATEIBHON ACSATEIbHOCTHIO;

® TOTOBHOCTh M CIIOCOOHOCTH K O00Opa3oBaHUIO, B TOM YHCIE CaMOOOpa30BaHHIO, Ha
MPOTSKEHUH BCEH )KM3HU; CO3HATEJIBHOE OTHOIIEHHE K HEMPEPHIBHOMY OOpa30BaHUIO KAK
YCJIOBHIO YCIICTITHOHM MPO(EeCCHOHATBLHON U 00IIIECTBEHHOM IEATEILHOCTH;

® yMEHUE COTPYJHUYAThb CO B3POCIBIM, CBEPCTHUKAMHM, JETbMH MIAJIIETO BO3pacra B
o0pa3oBaTenpHOi,  y4eOHO-UCCIENOBATENbCKOM, MNPOEKTHOM W APYrHMX  BHJAX
NEeATENBHOCTH;

e Cc(hOPMUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY  YPOBHIO
pa3BUTHUSI HAYKH; OCO3HAHUE 3HAYMMOCTH HAyKH, BJIQJICHUS JIOCTOBEPHOU MH(pOpManuen o
IIEPENOBBIX  JOCTIXKEHMSIX W OTKPBITUSAX MHMPOBOM M OTCYECTBEHHOM  HAYKH;
3aMHTEPECOBAHHOCTDh B HAYYHBIX 3HAHUSAX 00 YCTpOMCTBE MHpa U OOILIECTBA; TOTOBHOCTh K
Hay4YHO-TEXHUYECKOMY TBOPUYECTBY;

® YyBCTBO F'OPJIOCTH 332 POCCUUCKYIO (PM3UYECKYIO HAYKY, TYMAaHHU3M;

® [I0JIOKUTEIBHOE OTHOILIEHUE K TPy, LIEJIEYCTPEMIIEHHOCTD;

® HKOJIOTUYECKAs KyJIbTypa, OepexHOe OTHOIICHHUE K POJIHOM 3emiie, IPUPOIHBIM OOTaTCTBaM
Poccun u mupa, MOHMMaHHE OTBETCTBEHHOCTH 3a COCTOSIHUE MPUPOJHBIX PECYPCOB U
pazyMHOE IPUPOIOIIOIb30BAHNUE.

MeTanpeaMeTHbIMHU Pe3yJIbTATAMHU OCBOCHUS BBIIYCKHUKAMH CPEAHEH IIKOJIbI TPOTrPaMMBbI O
(u3HuKe ABISAIOTCS:
- 0C80€HUe PeYNAMUGHBIX YHUBEPCAIbHBIX YUEOHBIX OCUCmGUIL:

® CaMOCTOSITENIbHO ONPENENsATh LM, CTaBUTh U (POPMYJIHpPOBaTH COOCTBEHHBIE 3aJayd B
00pa30BaTeNbHON JESTEIBHOCTH U AKU3HEHHBIX CUTYaIUsX;

® OLEHUBATh PECYPChl, B TOM YHCIE€ BpeMs M JpYru€ HEMaTepHUAIbHBIE PECYPCHI,
HEOOXOIMMBIE JIJIsl JOCTHXKEHUS OCTABJICHHOW paHee 1eIH;

® COINOCTABJISITH HMMEIOIIUECS] BO3MOXHOCTH M HEOOXOAMMBIE JIs JIOCTHXKEHUS LIeNu

pecypcehbl;

ONpPENENATh HECKOJIBKO MyTeN JOCTUKEHUS MOCTABICHHOM 1IeIH;

3a/1aBaTh NapaMeTpPbl U KPUTEPUH, IO KOTOPBIM MOKHO ONPENEIUTh, YTO LENb JTOCTUTHYTA;
CONOCTABIIATH MMOJTYYEHHBIN PE3yJIbTaT AESITEIBHOCTH C IIOCTABICHHOM 3apaHee LENbIo;
OCO3HaBaTh MOCIEACTBUS JOCTUKEHHUS MOCTABICHHOW eI B JEATEIbHOCTH, COOCTBEHHOMN
U3HU U KU3HU OKPYKAOIIUX JIHOJIEH;

-0c60€eHUe NO3HABAMENbHBIX YHUBEPCAIbHBIX YUEOHBIX 0eliCEUIL:

® KPUTHYECKH OILICHUBATh U MHTEPIPETUPOBATH HHPOPMAIUIO C PA3HBIX MO3UIUH;

® pacro3HaBaTh U PUKCUPOBATH MIPOTUBOPEUHS B HHPOPMAIIMOHHBIX HICTOYHUKAX;

® UCIOJb30BaTh pA3JIMYHbIE MOJEIBHO-CXEMAaTHYECKUE CpEJCTBA il MPECTaBICHUS
BBISIBJIEHHBIX B UH(POPMAIIMOHHBIX UCTOUYHHUKAX MPOTUBOPEUUH;

® OCYIIECTBIISITh Pa3BEPHYTHIH MHGOPMAIIMOHHBIN MOUCK U CTaBUTh HA €r0 OCHOBE HOBBIE
(yueOHBIC ¥ TTO3HABATEIBHBIC) 3a/1a4H;

® JCKaTh U HAXOJIUTH O0OOIIEHHBIE CIOCOOBI pElIeHHS 3a/1a4;

® [IPUBOAUTH KPUTHUUECKUE apTyMEHThl KaK B OTHOLIEHUU COOCTBEHHOIO CYXIEHUS, TaK U B
OTHOIIIEHUH AEUCTBUM U CYKIECHHUN OPYTOT0O YEIOBEKA;



aHAIM3UPOBaTh U MPe0OPa30BBIBATH MPOOIEMHO-TIPOTUBOPEUNBBIE CUTYAIUH;

BBIXOJUTh 32 PaMKHU y4e€OHOro MpeaMeTa W OCYILIECTBIISITH I€JCHANPaBICHHBIA MOUCK
BO3MO>KHOCTH IIMPOKOT0 IEPEHOCA CPEICTB U CIIOCOOOB JACHCTBUS;

BBICTPANBaTh WHIWBUIYAIBHYIO 00pa30BaTENbHYIO TPACKTOPHUIO, YUUTHIBAS OTPAHUYCHHS
CO CTOPOHBI IPYTUX YYACTHUKOB U PECYPCHBIE OTPAaHUYCHMUS;

3aHMMAaTh pa3Hble TO3WIMKU B TO3HABATENHHON JAEATENBHOCTU (OBITH YYEHHKOM U
yunurteneM; (opMyIUpoBaTh 00pPa30BATEIBHBIN 3aMpPOC W BBINOIHATH KOHCYJIHTATHBHBIC
(GYHKIIMA CaMOCTOSITEIRHO; CTaBUTh MpoOaeMy U paboTaTh HaI €€ perieHueM; YIpaBIsTh
COBMECTHOM MO3HABATEIILHOU €SI TENHLHOCTBIO U MIOTYUHATHCS );

-0C60€eHUE KOMMYHUKAMUBHBIX YHUBEPCAIbHBIX YUEOHBIX 0eliICHBUIL:

OCYUIECTBJIATH JI€JI0OBYI0 KOMMYHHKAIMIO KaK CO CBEPCTHUKAMU, TaK U CO B3POCIBIMU (Kak
BHYTpU 00pa30BaTEIbHON OpraHU3alllM, TaK U 3a €€ mpejeaamm);

OpU OCYIIECTBIECHUU TPYNMHOBOM pabOThl OBITh KaK PYKOBOAMTENEM, TaK M YJICHOM
IPOEKTHON KOMaHJbl B Pa3HBIX pOJIsIX (FE€HEPATOPOM HAEH, KPUTHUKOM, UCIOJHHUTEIEM,
MPE3CHTYIOUIUM U T. [1.);

pa3BEPHYTO, JIOTMYHO W TOYHO M3Jararb CBOIO TOYKY 3pEHUS C MCHOJb30BAaHUEM
aJIeKBATHBIX (YCTHBIX U TUCBMEHHBIX ) SI3bIKOBBIX CPEJICTB;

pacno3HaBaTh KOH(MDIMKTOINEHHBIE CHUTYallMM W MPEJOTBpAIlaTh KOH(QIUKTBI 0 HX
aKTUBHOMU (pa3bl;

COTJIACOBBIBaTh MO3MUIIMM WIEHOB KOMaHAbl B Ipouecce paboThl Haa 0OIKM
MPOYKTOM/PEIICHUEM;

MPEACTABIATh MYOIMYHO pEe3yiIbTaThl MHIWBUAYAIbHOW M TPYNIOBOW JEATEIBHOCTH KaK
Iepel 3HAKOMOM, TaK U Iepe]l HE3HAKOMOW ayIUTOPHUEN;

noaOupaTh MAPTHEPOB Uil JECJIOBOM KOMMYHMKAIMU, HWCXOASl U3 COOOpakKeHUH
PE3yNBTATUBHOCTH B3aUMOJEHCTBHUS, & HE JIMYHBIX CUMIIATHIA;

BOCIPUHUMATh KPUTHUYECKHE 3aMEUaHUs KaK Pecypc COOCTBEHHOTO pa3BUTHS;

TOYHO M E€MKO (HOPMYIUPOBATh KaK KPUTHUYECKUE, TAK U OJOOPUTENIbHBIE 3aMEYaHUs B
aZpec JpYrux JI0JIed B paMKax J1eJI0BOM U 00pa3oBaTeIbHON KOMMYHUKALIUM, U30eras mpu
ATOM JINYHOCTHBIX OLEHOYHBIX CYXICHUH.

IIpeaMeTHBIMH Ppe3yJbTATAMM OCBOCHUS BBITYCKHUKAMHU CpPEIHEU IIKOJBI TPOrPaMMbl IO
¢bu3uKe Ha 6A30BOM YPOBHE SIBIISIFOTCSI:

c(hOpMHUPOBAHHOCTh TPEACTABICHUM O 3aKOHOMEPHOW CBSI3M M IMO03HABAEMOCTH SIBJICHUM
MPUPOIBI, 00 OOBEKTUBHOCTH HAYYHOTO 3HAHUS, O POJIM U MeCTe (PU3UKH B COBPEMEHHOMU
HAay4yHOM KapTHHE MHpa; MOHMMaHWE poJu (Pu3nKUu B (HOPMHUPOBAHUU Kpyrozopa Hu
(yHKITMOHATBLHOM TPaMOTHOCTH YeJIOBEKa JIJISI PELICHUs] PAKTUYECKUX 3aJ1ay;

BJIaJICHHE OCHOBOIOJIAralomUMH (U3UIECKUMU TTOHSATHUSIMH, 3aKOHOMEPHOCTSIMU, 3aKOHAMHU
Y TEOPUSAMHU; YBEPEHHOE MOJIb30BaHNE (PU3NYECKON TEPMUHOJIOTHEN U CUMBOJIMKOM;
c(OPMHUPOBAHHOCTh TMPEJCTABICHUH O (PUBHUECKONW CYIIHOCTH SBJICHUM TPUPOIBI
(MexaHMYEeCKUX, TEIJIOBBIX, JIEKTPOMAarHUTHBIX U KBAHTOBBIX ), BUJaX MaTepuu (BEUIECTBO
W TIOJIe), JBIKEHUWU KaK Croco0e CyIIeCTBOBAaHHUS MAaTepUU; YCBOCHHE OCHOBHBIX HJICH
MEXAaHUKH, aTOMHO-MOJIEKYJISIPHOTO YYE€HUs O CTPOCHHMU BEIIECTBA, DSJIEMEHTOB
ANEKTPOAMHAMUKYA M KBAaHTOBOM (DM3MKM;, OBJAJCHUE TOHATUWHBIM amnmapaToM U
CUMBOJIMYECKHUM SI3bIKOM (DU3UKH;

BJIaJICHUE OCHOBHBIMM METOJaMU HAy4YHOTO TIO3HAHUS, MCHOJb3yeMbIMU B (U3HKE:
HaO0JII0/ICHHE, ONMHMCAHKME, U3MEPEHUE, SKCIIEPUMEHT; BJaJIieHHEe yMEHUsAMH 00padaThiBaTh
pEe3yNbTaThl U3MEPEHUH, OOHAPYKUBATH 3aBUCHMOCTh MEXIY (DU3NICCKUMU BEITMUYNHAMU,
OOBSCHSTH MOTYyYEHHBIE PE3YyIbTAThI U JIeJIaTh BHIBOJIHI;

BJIAJICHUE YMEHUSMHU BBIJIBUTaTh THUIIOTE3bl HA OCHOBE 3HAHUS OCHOBOIIOJATarOIIUX
(U3UYECKUX 3aKOHOMEPHOCTEH ¢ 3aKOHOB, TMIPOBEPATh WX IKCIEPUMEHTATHHBIMU
cpenctBamu, (HOpMynupys 1eidb HCCIEIOBaHUS; BIAJCHUE YMEHUSIMH OIUCHIBATh H



00BSICHATH

CaMOCTOSATENIbHO NPOBEIEHHBIE IKCIIEPUMEHTHI, AHAIM3UPOBATh PE3YNbTAThl MOJTYYEHHOM
U3 SKCIIEPUMEHTOB UH(GOPMAIUH, ONIPEEIATh JOCTOBEPHOCTh MOJIYYCHHOTO PE3yJIbTaTa;
YMEHHE pelIaTh MPOCThIC U CIOKHBIE PU3NUECKHUE 3a/1a4H;

c(OPMUPOBAHHOCTh YMEHUSI NMPUMEHATH MOJYUYEHHbIE 3HAHMS NIl OOBACHEHUS YCIIOBUH
NpoTeKaHusl (PU3NYECKUX SIBICHUN B MPHUPOJE U JJIS NPUHATHS NMPAKTUUECKUX PEIICHUN B
IIOBCEITHEBHOM JKU3HU;

[OHMMaHue (PU3MYECKUX OCHOB U IMPUHLUIOB AEUCTBUA (pabOThI) MAIIMH U MEXAaHU3MOB,
CPEIICTB MEPEABUKEHUS U CBSA3H, OBITOBBIX MPUOOPOB, MPOMBIIUIEHHBIX TEXHOJOTHYECKHUX
MPOLIECCOB, BIMSHUS HX Ha OKPYXKAIOIIYIO Cpeay; OCO3HAHHWE BO3MOXKHBIX HPHYMH
TEXHOT€HHBIX U 3KOJIOTUYECKUX KaTacTpod;

c(hOpMHPOBAHHOCTh COOCTBEHHOM IMO3UILIMM MO OTHOUIEHUIO K (Pu3nyeckoil MHpOpMaIu,
IIOJIy4a€MOU U3 pa3HbIX UCTOYHUKOB.

IIpeaMeTHbIe pe3yJIbTAThI OCBOCHUS BBITYCKHUKAMHU CPEAHEH HIKOJBI MPOTPaMMbl MO (U3HKE
Ha Y[IyOJIEHHOM YpOBHE JIO/DKHBI BKIIIOUATh TpPeOOBaHUS K pe3ysibTaTaM OCBOEHHUS 0a30BOTO
Kypca U JONOJHUTEIBHO OTPAXkKaTh:

c(hOpPMHUPOBAHHOCTh CUCTEMBI 3HAHUU 00 OOMMX (PU3MYECKUX 3aKOHOMEPHOCTSIX, 3aKOHAX
Y TEOPUAX U MPEACTABICHUN O AeCTBUU BO BeeneHHol (u3nuecKnX 3aKOHOB, OTKPBITHIX B
3€MHBIX YCIIOBUSX;

OTpa0OTAHHOCTh YMEHHSI HUCCIENOBAaTh M aHAJIM3UPOBATh PA3HOOOpa3HbIE (PU3HUECKHE
SIBJICHHSI 1 CBOMCTBA OOBEKTOB, OOBACHATH re0(U3NIECKUE SBJICHUS U IPUHITUIIBI pa0OTHI U
XapaKTEPUCTUKHU MPUOOPOB U YCTPOUCTB;

BJIQJICHHE METOJaMU CaMOCTOSITEIbHOTO TIJIAHUPOBAHUS M TMPOBEACHUS (PUINUECKUX
AKCIIEPUMEHTOB, ONHMCAHUS M aHalu3a IOJYYEHHOW H3MEPUTENbHOM HuH(}OopManuuy,
OnpeaeneHus JOCTOBEPHOCTH MOITYYEHHOTO pe3yJIbTaTta;

c(hOPMHUPOBAHHOCTh YMEHUW MPOrHO3UPOBATH, AHAIU3UPOBATH U OLEHUBATH MOCIEICTBHS
OBITOBOM M TPOU3BOJCTBEHHOM JEATEIHHOCTH YEJIOBEKAa, CBSI3aHHON € (DU3NYECKUMU
IIPOIIECCAMH, C ITO3UITUN IKOJIOTHYECKON O€30ITaCHOCTH.

Copnepxanue
Ne | HazBanme Kosanu | Conep:xxanmne yueOHOro pasaesa Kontpoas
n/m | pazaeaa ecTBO | OcHOBHBIE H3yYaeMble BONPOCHI (npakTH4yeckue u
4acoB JabopaTopHble
padoTsl,
TBOpPYECKHE H
NpOeKTHbIE
PadoThI, IKCKYPCUH
u JAp.)
10 kaacc (70 yacos, 2 yaca B HeJ1eJI10)
1 Beenenue. 1
®dusuka u
€CTECTBEHHO-
HAaYYHBII METOJ
MO3HAHUS
IIPUPOJIbI
11 | ®usukanm 1 duznka — pyHAaMEHTATbHAS HAyKa O
€CTECTBEHHO- npupoje. HaydHblil MeTOX TO3HAHUS MUDPA.




HAaY4YHBII METO
MO3HAHUSA
TIPUPOJIBI

B3anMocBs3s Mexay Gu3NKoN U IpyrumMu
€CTECTBEHHBIMU HayKaMu. MeTobl
HAy4YHOTO HCCIeI0BaHus (PU3HUECKUX
saBiaeHnid. GU3nyecKue BEJIMYUHBI.
[TorpentHocTn n3MepeHnit GU3NIECKUX
BEJIMYMH. Mo1eTMpOBaHUE SBJIICHUHN U
IIPOLIECCOB MPUPOJIbI. 3aKOHOMEPHOCTh U
cliydyaiiHOCTh. Pu3nyecKkue 3aKOHbI U
IPaHULIBI UX IpUMEHUMOCTH. Pu3nueckue
TEOPHUH U MPUHLIUAI COOTBETCTBUsA. Poib 1
MecTo GU3HKU B (DOPMUPOBAHUHT
COBPEMEHHOM Hay4HOU KapTUHBI MUPA, B
MPAKTUYECKOU ESITETLHOCTH JIIOJICH.
du3uKa U KyJIbTypa.

Mexanuka

27

Kunematuka

Mexanuueckoe aBuxeHue. CucteMbl
orcuéra. CKaJsipHble U BEKTOPHbIE
dbuznueckue BeNMuuHbl. MatepuanbHas
touka. [TocrynarensHoe NBHKEHUE.
Tpaektopusi, MyTh, IEpEMEILICHHE,
KOOpJMHATa, MOMEHT BPEMCHH, TTPOMEKYTOK
BpEMEHH. 3aKOH OTHOCUTEIHHOCTHU
JBUKEHHS. PaBHOMEpHOE NIPSIMOTMHEIHOE
nBrxeHne. CKopocTb paBHOMEPHOTO
MPSAMOJIMHENHOTO JBU)KEHUSA. Y paBHEHUE
paBHOMEpHOTO JBIXKeHUS. ['paduku
paBHOMepHOTO JBHXKeHUS. Crodicenue
cKopocmeii.

HepaBuomepnoe neuxenne. CpenHsist
CKOPOCTh. MTHOBEHHAs CKOPOCTb.
Yckopenune. PaBHOYCKOPEHHOE IBUKEHUE.
VYpaBHEHHE PAaBHOYCKOPEHHOTO JIBHKEHUSI.
I'paduku paBHOYCKOPEHHOTO

nerxenusd. Ceoboonoe naoenue mei.
Yekopenue c60600n020 nadenus.

JIBuKeHHe 10 OKPY>KHOCTH € TTIOCTOSTHHOM 110
MOJIYJIFO CKOPOCThIO. LleHTpocTpeMuTenpHOe
yckopenue. Ilapamempul 08udicerus
HebecHbix men. Abconomno meépooe meno.
Ilocmynamenvhoe u epawjamenvHoe
08UdiCeHUe AOCONIOMHO MEEPO02O melda.
Yenosas ckopocms, uvacmoma u nepuoo
obpawenus.

KonTtponbHas
paborta Ne 1

«I10 TeME
«Knnemarnka TOYKu
Y TBEPAOTO TEIa»

JlaGopaTopHas
paborta No 1
«3yuenue
JIBYDKEHUS TeJa,
OpOIIEHHOTO
TOpPHU30HTAIIbHA

JlaboparopHas
pabota Ne 2
«M3yuenue
JIBIDKEHUS Teja Mo
OKPY>KHOCTH

2.2

3aKOHEBI
JTMHAMUKHA
HrroTona

SBnenue nnepuuu. Macca u cuia.
WNHepuuanbHble CUCTEMBI OTCUETA.
Bzanmogeiicteue Teir. CiioKeHUe CHUIL.
I1epBbIi1, BTOPON U TPETHIA 3aKOHBI
HrroTona.

Hpunyun omunocumenvrocmu I anunes.
T'eoyenmpuueckas u cenuoyenmpuueckas
cucmemul omcyéma.

2.3

CuJel B
MEXaHUKE

3aKOH BCEMUPHOTO TATOTEHUS.
['paBuTanIMOHHAs TOCTOSHHASI.

Cuna tsoxectu. Cuna maxcecmu Ha Opy2ux
naanemax. llepsas kocmuyeckas ckopocmeo.
Heudicenue nebechvlx men u CHYMHUKOS.
Bec 1 HeEBeCOMOCTS.

Cunel ynpyroctu. 3akoH ['yka.

Cuiibl TpEHHS.

KonTponsHnas
paborta Ne 2 o Teme
«J/IlmHaMuka. 3aKOHBI
MexaHuku HproToHa.
Cuiibl B MEXaHUKE»
JlaGopaTopHas
pabota Ne3
«3mepenue




JKECTKOCTH

PYKUHBDY
JlaGopaTopHas
pabota Ne 4
«M3mepenue
ko2 Punnenta
TpPEeHUS
CKOJIbJKEHUS»

2.4 | 3aKoHBI 7 Nmmynbe Tena. Miynbe critbl. 3aKoH JlaGopaTopHas
COXpAaHEHUS B COXpaHEHHUs UMITyJIbCa. PeakTuBHOE pabora Ne 5
MEXaHHUKE JBUKECHHE. «M3yueHue 3akoHa

PaGora cuibl. MOImHOCTS. COXpaHeHus
Kunernueckas sneprus. MEXaHUYECKOM
PaGora cuibl Tsxectu. [loTeHmanpHas DHEPIHUU.»
SHEPrus Tejla B TPaBUTAIIMIOHHOM I10JIE.

PaGota cuibl ynipyroctu. [lotennuanbnas

SHEPrus ynpyro AeopMUPOBAHHOTO Tela.

3aKOH COXpaHEHMsI MEXaHUYECKON IHEPIHH.

2.5 | Craruka 2 PaBHOBecue MaTepuabHON TOUYKHU U JlaGopaTopHas
TBEpAOro Tena. Buasl paBHoBecus. YcioBus | paboralNe 6
paBHOBECHUS. «3yuenue
MOMEHT CHJIBL. paBHOBECHS TENA

01 JE€HCTBUEM
HECKOJIbKUX CHJI»

2.6 | OcHOBBI 2 Hasnenue. 3axoH [lackans. PaBHoBecue

TUIPOMEXAaHUKU KHUJIKOCTH U raza. 3akoH Apxumena.

IInaBanue Te.

Heuorcenue sorcuokocmu. 3akon bepuynnu.

Ypaenenue bepuynnu.
ITonBenenune 1 KoHnTponbHas
UTOTOB U3y4YEHUS pabota Ne 3 o Teme
TEMBI «3aKOHBI
«MexaHuka» COXpAaHEHUs B

MexaHuke. Cratuka»

3. Monmnexymsipaas | 17
¢buzuka u
TEPMOJUHAMUKA

3.1 | OcHoBBI 2 MonexynsipHo-kuneTnueckas treopust (MKT)

MOJIEKYJISIPHO- CTPOEHHUS BEIlleCTBa U €€

KMHETUYECKOU AKCIIEPUMEHTAJIbHBIE JOKA3aTENbCTBA.

teopuun (MKT) BbpoyHOBCKOE IBH>KEHHE.
TemmnepaTypa 1 TENI0BOE paBHOBECHE.
[xanet Henscusa u KenpBuna. AGcomoTHAst
TEMIIEpPATypa KaK Mepa CpeaHel
KMHETUYECKON SHEPTUH TETIOBOTIO
JIBUKEHMS YaCTHI] BEILIECTBA.
Cwibl B3aMMOJIEHCTBHS MOJIEKYJI B Pa3HBIX
arperaTHbpIX COCTOSHUSAX BELECTBA.
Monenb «uaealbHBIN ra3.
[laBnenue raza. CBsi3b MEXAY AaBICHUEM U
CpeHel KHHETHYECKOM SHEprue
[OCTYNATEIbHOTO TEMJIOBOIO ABM)KECHHUS
MOJIEKYJ UJ€AIbHOTO Ta3a.
OCHOBHOE ypaBHEHUE MOJIEKYJISPHO-
KMHETUYECKOM TeOpUH HJIeaIbHOro rasa.

3.2 | YpaBHeHue 5 YpaBHEHME COCTOSIHUS UIEAIBHOIO rasa. JlaGopatopHas
COCTOSIHUSI Ta3a VYpaBaenue MenaeneeBa-Knaneiipona. pabotaNe7

N3onponeccel. ['a30BbIE 3aKOHBL. «OKcIepuMeHTaIbHa

s IPOBEPKA 3aKOHA
T'eni-JIroccaka»




3.3

BsanMurie
MpeBpaIicHUs
JKHUIKOCTH U Tra3a

B3anMHBbIe TipeBpanieHns KUIKOCTH U ra3a.
HacplilieHHbIC ¥ HEHACHIIIIEHHBIC

napsl. /{asienue HacvlujenHo2o napa.
Kunenue. Brasxcnocms 6030yxa.

3.4

Kunkoctu u
TBEp/IbIC Tela

Mogenb cTpoeHUs KUAKOCTH.
IToBepXHOCTHOE HATSKEHUE.

Cmauusanue u Hecmavusatue.

Kanunnspo.

Kpucrannmaeckue u amopdHbie

tena. Mooenv cmpoeHus meépovix

men. MexaHn4eckue CBOMCTBA TBEP/IBIX TEI.
Kuakue Kpucrasibl.

3.5

OCHOBBI
TEPMOIUHAMUKHU

Buyrpennss sHeprus. TepMmoarHamudeckas
cUCTEMA U €€ paBHOBECHOE COCTOSTHUE.
PaboTa u Temonepeaaya Kak criocoob
M3MEHEHUs] BHYTPEHHEHN SHEPrUu.
KosmnuecTBO TEMNOTHI.

TennoéMkocTh. Pazosvle nepexooul.
YpaBuenue TerioBoro 6ananca. [lepsbrit
3aKOH TEPMOJAMHAMUKH.

AnnabaTHBIN Tpoliecc.

HeobpaTtumocTh TeraoBbIX

MIPOLIECCOB. Bmopoii 3aKoH mepmMoOUHAMUKU
U e20 cCmamucmu4eckoe moaKosaHue.
[IpeoOpa3oBaHus SHEPTUU B TETLIOBBIX
MammHax. [uxn Kapno. K111 TemioBeix ma-
IIVH.

Konrtponbnas
pabota Ne 4 o Teme
«MounexkynspHas
busnka u
TEPMOIMHAMIKA)

OCHOBBI
AIEKTPOJIH-
HAMUKU
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4.1

DneKTpocTaTuKa

DNeKTpUUeCKuil 3apsij. 3aKOH COXPaHECHUSI
ANEKTPUUECKOTO 3apsa. DJIEKTPUIECKOE
B3auMoieiicTBue. 3akon Kynona.
Brusxooeticmsue u oanvrooeticmsue.
Harmpsix€HHOCTh ¥ MOTEHIIHAT
AIEKTPOCTATUYECKOTO TOJIS, CBSA3b MEXKY
HUMU.

JInHuy HanpsHKEHHOCTH U
SKBUTIOTCHIHAIbHBIC TTOBEPXHOCTH.
[IpuHUUI CyNePIO3UIIUHN SIIEKTPUUECKUX
nosiei. PaznocTs morenmanos. //poeoonuku
U OUIIEKMPUKU 8 DNEKMPUYECKOM NOJIe.
DNeKTpruyecKas EMKOCTb.

Kounnencarop. Juepeus snekmpuueckoeo
noJ.

Kontponbhas
pabota Ne5 o teme
«INEKTPOCTATUKAY»

4.2

3aKOHEBI
MIOCTOSSHHOTO
TOKa

ITocTosiHHBIN nekTpuyeckuil Tok. Cuna
toka. Conporusiienue. [locnenoBarensHoe u
napajuieJIbHOE COEIUMHEHHUS IPOBOAHUKOB.
PaboTa u MmomHOCTE TOKA. 3akoH J[koyisi-
Jlenua.

Onextpoasmxkymas cuna (3C).

3akoH OMa [J1st TOJTHOM 3NEKTPUUECKON
LEIH.

KoHnTponbHas
paborta Ne 6 o Teme
«3aKOHBI
MTOCTOSTHHOTO TOKa»
JlaGopatopHas
pabora Ne 8
«IIocnmenoBarenbHOE
U HapajienbHoe
COCIMHEHUS
IPOBOAHHUKOBY
JlaGopatopHas
paborta Ne
9«U3mepenue DJ1C
U BHYTPEHHETO
COIIPOTHBIICHUS




HCTOYHHUKA TOKA.»

4.3 | Dnexkrpuueckuit | 5 DNeKTpOHHask IPOBOAUMOCTb METAJIOB. KonTponsHnas
TOK B Pa3JInYHbIX 3aBHUCUMOCTD COITPOTUBIICHHS TPOBOJHUKA paborta Ne 7
cpenax OT TEMIIEPATYPHI. «INEeKTpUYECKU
Csepxnposooumocme. TOK B Pa3JINYHBIX
DJIEKTPUUECKHUI TOK B MOTYIPOBOAHUKAX. cpemax»
CobcTBeHHast ¥ TPUMECHAsk TPOBOAUMOCTH.
p-n-niepexon. I1oaynpogoonuxoswlii 0uoo,
mpansucmop. [lonynposoonuxossie
npubopebi.
DJIEKTPUUYECKU TOK B
AIIEKTPOJIUTAX. INEeKMPOIU3.
DJIEKTPUUYECKUI TOK B BaKyyM€ U raszax.
Inasma.
Peseps 3
11 kaacce (70 yacos, 2 yaca B HeJeJI10)
1. OcHoBBI 9
3JEKTPOIUHA-
MMUMKH (ponomkenue)
1.1 | MaruutHoe tosie | 5 Marnutnoe none. Uaaykuus JlaGopaTopHas
MarHuTHOTO 10JIs1. BEKTOp MarHuTHOM paboraNe 1
UHIYKIHUU. «Habmonenue
JlelicTBME MAarHUTHOTO TOJIS1 HA POBOJIHUK C | JECHCTBUSA
TOKOM U JABUKYILYIOCS 3apsKEHHYIO MarHUTHOTO TOJIs Ha
YacTHULLy. TOK»
Cuita Amnepa. Cuna Jlopenua.
[IpaBuiio n1€BOM PYKH.
MaruuTHsie CBOMCTBA
BeulecTBa. Mazsnummuas 3anuco ungopmayuu.
Dnekmpouzmepumenvrvie NpUOOPYL.
1.2 | DnexrTpoMarautH | 4 SIBiieHUE ANEKTPOMAarHUTHOW HHAYKIUH. JlabopaTopHas
asi UHAYKIUS Marnuthsiiif notok. [Ipasuno Jlenna. 3akon | padora Ne 2
AIIEKTPOMATHUTHON MHIYKIUH. «M3yuenue
DNEeKTPOMarHuTHOE MOJIE. JEHUCTBUSL SIBICHUS
Buxpesoe snekmpuueckoe 3JIEKTPOMArHUTHOM
noze. [IpakTuueckoe MpUMEHEHNE 3aKOHA WHIYKIUU.
AIEKTPOMATHUTHOMN
uHAYKIUH. Bosuuknosenue J/C unoykyuu ¢ | KoHTposibHas
OBUNCYUIUXCSL NPOBOOHUKAX. pabora Ne 1 mo Teme
SIBneHre caMOMHIYKIUU. «MarnurtHoe mnoe.
NHIYyKTUBHOCTS. DJIeKTpOMarHuTHas
DHeprusi MarHuTHOTO TOJIsl TOKA. JHepaus WHYKIAS
9NeKMPOMASHUMHO20 NOJIA.
2. Mexanunueckue 17
KoseOaHus
2.1 | Mexanuueckue |3 Mexanunueckue KojaeOaHus. JlaGopatopHas
KOJIeOaHNA CBoboanbie konebanus. Matematnueckuii u | pabota Ne3
IIPYKUHHBINA MassTHUKU. [IpeBpamenus «Onpenenenue
SHEPTUHU TIPHU KOeOaHUsIX. AMIUTUTYIA, YCKOpEHUS
NepuoJl, 4acToTa, (aza KojaeOaHHi. CBOOOTHOTO
BrinyxaeHnble KoyebaHusl, pe30HaHC. NajeHus pu
MOMOIIIA MASITHUKA.»
2.2 | DnexkrpomarauT- | 6 DIIeKTpOMarHuTHhIE KOJIeOaHusI.

HblE KoJIeOaHus

KonebaTenbHbII KOHTYP.

CB00OOHBIC ATIEKTPOMArHUTHBIC KOJICOaHUSI.
Asmoxkonebanus. Bvinyscoennuvle
NeKMPOMASHUMHbLE KOTEOAHUS.
IlepeMeHHBIN TOK.

Komnoencamop u kamywxa 6 yenu
nepemenno2o moka. Pezonanc 6 yenu




nepemenHo20 moxa.

Onemenmapuas meopus mparcghopmamopa.
IIpoussoocmeo, nepedava u nompebieHue
INEKMPUYECKOU IHEPSUU.

2.3 | Mexanudeckue 3 Mexanundeckue BoiHBI. [Tonepeunsie n
BOJIHBI IIPOJIOJIbHBIE BOJTHBIL. DHEPIrUs
BOJIHBL. Mumepgepenyus u ougpparxyus
60/1H. 3ByKOBBIEC BOJIHBI.
2.4 | DneKTpOMarHuTH | 5 DNEeKTPOMarHuTHOE IOJIeE. Konrtposnbnas
bI€ BOJHBI DJIEKTPOMArHUTHBIEC BOJIHBI. paborta Ne 2 o Teme
Buxpesoe anexrpuueckoe nozie. Ceolicmea «Konebanus u
9NeKMPOMASHUMHBIX 601H. Jlnana3zoHbl BOJIHBI»
AJIEKTPOMATrHUTHBIX U3TYYCHUH U UX
MIPAKTUYECKOE MPUMEHEHHE.
Tpunyunsl paouocesasu u menesudeHus..
3. OnTHka 13
3.1 | CseroBbie 11 I'eomerpuueckas ontuka. [Ipamonuneiitnoe | JlaboparopHas
BOJIHBI. pacrnpocTpaHeHHE CBETa B OJTHOPOAHON pabota Ne4
I'eomerpuueckas cpeze. 3aKOHBI OTpakeHUs U ipenomiieHust | «M3mepenne
Y BOJIHOBAst cgera. [lonHoe orpaxkenue. OnTHueckue MOKa3aTes
ONTHKA pUOOPHI. MIPETOMIICHUS
BonHoBbIE cBOICTBA CBETA. CTEKJIa»
Cxopocts cBeta. UnTepdepenius cera. JlabopaTopHas
KorepentHocts BosH. Jludpakuus ceera. pabota Ne 5
[Tonspusanus cera. Jlucnepcus cBera. «Onpenenenue
[TpakTHyeckoe mpuMeHeHue ONTUYECKOM CUIIBI U
AIIEKTPOMArHUTHBIX U3ITYyYCHUH. ¢dokycHOrO
paccTosHus
cobuparomeit
JIMH3BD)
JlaboparopHas
pabota Ne 6
«Omnpenenenue
JIJINHBI CBETOBOM
BOJTHBI»
JlaGopatopHas
pabota Ne 7
«OyeHnka
UHGoOpMayuoHHoU
EéMKOCmuU KOMnAaKm-
oucka (CDy
3.2 | Uznyuenue u 2 Bunael n3nyuenuii. IctouHuku cBera. JlaGopatopHas
CHEKTPBI Crnektpsl. CneKTpaIbHBINA aHAIU3. pabora Ne 8»
TennoBoe uznyuenue. Pacnpedenenue «Habmonenue
9Hepauu 8 cnekmpe abcoomHo 4EPHO20 CIUTOIITHOTO U
meina. JUHENYaToro
[IIkaa 3eKTpOMarHUTHBIX BOJTH. CIIEKTPOBY
Habmroienue cekTpos.
4 OcHOBBI 3
CIIELIMAIBHOMN
TEOpUun
OTHOCHUTEIIb-
HOCTH
3.1 | OcHOBBI 3 Ipuuuner nosenenus CTO.
CIIeHHAIbHOMN [Toctynatet CTO: nHBapHaHTHOCTH MOJTYJIS
TEOPHH CKOPOCTH CBETa B BaKyyMe, IPUHIIHIT
OTHOCHUTEIIBHOCT OTHOCHUTEJIBHOCTH DWHILNTEHHA.
u (CTO) Ilpocmpancmeo u epems 6 cneyuanbHou

meopuu OMHOCUMENbHOCIU. DHepeUst U
UMNYIbC C80O0OHOU YaCMUYb.




CBs13b MacChl U SHEPTHH CBOOOTHOM
4acTULbl. DHEPIHsl TOKOSI.

KBanToBas
¢duzuka
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5.1

CBETOBBIE
KBAHTBI

Ilpeomem u 3a0a4u K8aHMoOBOU PUIUKU.
['mnoreza M. IInanka o kBaHTax.
®otordpdext. PoTOH.

VYpaBHenue A. DUHIITEHA 1J1sT
dororddexra.

Onvimoetr A.I'. Cmonemoasa.

3axonst homosghgpexma.
KopnyckynsipHo-BOJIHOBO#

myanusM. JJugpaxyus

971eKkmponos. JlaBneHue cBera.

Omnwritel [1.H. JIe6enesa u C.1. BaBunoga.
CoOOTHOILIEHHE HEONPEACTIEHHOCTEN
I'eitzenOepra.

5.2

AtoMHas pusnka

OmnsiThl Peszepdopnaa. [Inanerapuas Mmozenb
cTpoeHus aroMa. OObsICHEHUE JIMHEHYATOTrO
CIEKTpa BOJOPOJa HA OCHOBE KBAHTOBBIX
IIOCTYJ1aTOB bopa.

Cnonmannoe u 6blHnyCd€HHO€

usnyuenue ceema. Jlasepul.

5.3

duznka
aTOMHOTO SApa

CocraB U CTpOEHHE ATOMHOTO sAJIpa.
N3otonsl. SAnepHbie CUIIbL.

Obmennasn mooensb 10epHO20
83AUMOOEUCMBUSL.

JledexT Macchl U DHEPTHUSI CBSI3U SApa.
PannoaktuBHOCTE. BUABI panioaKTUBHBIX
MpEBPAIICHUI aTOMHBIX

anep. Paouoakxmuenoe usnyyenue, npasuia
cMeujeHusl.

3aKoH paJIMOaKTUBHOTO pacraja.

MeTo/ 161 HAONIIOICHUS U PETHCTPAIITT
AJIEMEHTAPHBIX YaCTHII.

SnepHble peakuuu, peakuuu JeIeHUs U
cunre3a. Llennas peakuus neneHus

anep. Aoepuas snepeemuka. TepMosIepHBINA
CHUHTE3.

[Ipumenenue snepHoi

sHepruu. buonoeuueckoe oeticmaue
PAOUOAKMUBHBIX U3TYYEHULL.

5.4

DneMeHTapHbIe
YaCTHILIBI

DJIEMEHTAPHBIE YaCTHIIBI.
dyHAaMEHTaAJIbHBIE B3aUMOICHCTBUSI.
YckopuTenu 371€MEHTAPHBIX YaCTHII.

Kontponbhas
pabota Ne 4 o treme
«KBaHTOBasA
¢buznkay

Crpoenune
Bcenennoi

6.1

ConHeyHas
CHUCTEMA.

Buoumvie dsusicenus nebecnvlx men. 3axoHvl
Kennepa.

ConHeyHas cucTeMa: IJIaHEeThl U MaJjble
Tena, cucrema 3emisi-JIyHa.

INanaktuka. CoBpeMEHHbIE IPECTABICHUS O
CTPOEHUHU U 3BOJIIOLMH BceneHHOM.

6.2

CouHile u
3BC3bI

Ctpoenue u sBomronust CoJiHIla v 3BE3/I.
Knaccudukanus 38€31. 3BE31bI 1 UCTOYHUKH
WX SHEPrUu.

6.3

Crpoenue
Bcenennoi

Lpyaue eanaxmuxu. IIpocmpancmeenno-
8peMeHHble Macumabdvl Habaoaemou
Bcenennoii. Ilpumenumocms 3aK0H08




Qusuxu 013 06vACHEeHUS NPUPOObL
KOCMUYECKUX 0ObEKMO8.
Temuasn mamepus u mEmMHAsL YHEPUSL.

N

IToBTOpeHune

PesepB 3

TemaTuuyeckoe NVIAHUPOBAHUE

Ha3Banue pasaena

Koauu
eCT-BO
4acoB

ILlnanupyemMsble pe3ybTarhbl (IIpeAMeTHBIE)

10 xiacc (70 yacos, 2 yaca B HeJleJI10)

Beenenune. dusuka u
€CTECTBCHHO-
HaY4YHBII METOJ
TTO3HAHUS IPUPOJIBI

1

11

duzuka u
€CTECTBCHHO-
Hay4HbI METOJ
MTO3HAHMS TIPUPOJIBI

OOBACHATH Ha KOHKPETHBIX IIpUMEpax pojib U MECTO (PU3UKH B
(hopMHpPOBaHUY COBPEMEHHOW HAYYHOW KapTHHBI MUPA, B
Pa3BUTHUH COBPEMEHHBIX TEXHUKH U TEXHOJIOTUH, B
MPAaKTUYECKOU IESTENBbHOCTH JI0I€H. JJeMOHCTpUpOBaTh Ha
IIpUMEpax B3aUMOCBS3b MEXAY GUUKOMN U APYyrUMHU
€CTECTBEHHBIMU HayKaMH.

BocnpounsBoauTs cxeMy Hay4yHOrO IO3HAHUS, IPUBOJUTH
IIpUMEpBI €€ UCITONBb30BaHus. [aBaTh onpeneneHne NOHATUN U
pacrio3HaBaTh UX: MOJIENb, HAy4Has TUIIOTe3a, PU3NUecKas
BEIMYNHA, (PU3NUECKOE SIBIICHHUE, HAYYHBIH (HaKT, PU3NIECKUi
3aKOH, (pu3nyeckast TeOpusi, IPUHLIUI COOTBETCTBHSL.
(O00CHOBBIBATE HEOOXOIMMOCTE UCIIOIB30BAHNUS MOJIEIEH IS
onucanus (puznyeckux siBieHui u npoueccos. [IpuBoanTs
MpUMEPbl KOHKPETHBIX SIBICHUMN, IPOLIECCOB U MOJIENIEN Ul UX
OIMCaHUS.

[IpuBoauTh npuMeps! pu3nUecKux BeIndruH. PopMyInpoBaTh
¢u3nyeckne 3aKoHbl. YKa3bIBaTh IPAHUIBI IPUMEHUMOCTH
(U3MYECKUX 3aKOHOB.

[IpuBOAUTE MpUMEPHI CTIOIB30BAHUS (PU3NUECKUX 3HAHUIH B
KUBOIHCH, APXUTEKTYpPE, 1€KOPATUBHO-TIPUKIIATTHOM
HCKYCCTBE, MY3BIKE, CIIOPTE.

Oco3HaBaTh IECHHOCTh HAYYHOT'O MTO3HAHMSI MUpA JUIs
YeJI0BEYECTBA B LIEJIOM U JIJISl KaX/10T0 YEJI0BEKa B
OTZIEJILHOCTH, BaKHOCTh OBJIAZICHUSI METOJ0M Hay4HOTO
MO3HAHUS JJIS IOCTUKEHUS ycIexa B JII00OM BHjIE
MIPAKTUYECKON IEATEITbHOCTH.

['OTOBUTH MpE3EeHTALMU U COOOLICHHS 110 U3YUYEHHBIM TEMaM
(BO3MOYKHBIE TEMBI ITPE/ICTABICHBI B yUEOHHKE).

Mexannka

27

Kunematuka

JlaBaTh omnpenenieHne MOHATUI: MEXaHUYECKOE JIBIKCHHE,
MOCTYTATeNbHOE ABUKEHUE, PABHOMEPHOE JIBUKEHUE,
HEpaBHOMEPHOE JABM)XEHUE, PABHOYCKOPEHHOE JABUKEHHE,
JBUKEHUE 110 OKPYKHOCTH C MOCTOSIHHOM CKOPOCThIO, CUCTEMA
oTcuéra, MaTepuaIbHas TOUKa, TPACKTOPHs, MYTh,
nepeMenieHue, KOOpJAuHATa, MOMEHT BPEMEHH, IIPOMEKYTOK
BpPEMEHH, CKOPOCTh PABHOMEPHOT'O JABUKEHHUSI, CPEIIHSAS
CKOPOCTb, MTHOBEHHAsI CKOPOCTh, YCKOpPEHUE,
LEHTPOCTPEMHUTENBHOE YCKOPEHHE.

Pacrio3naBaTh B KOHKPETHBIX CUTYallUsX, HAOMIOAATh SBICHUS:
MEXaHHYECKOE JIBUKEHUE, MOCTYNaTeIbHOE IB)KEHUE,
paBHOMEPHOE JIBH)KEHHE, HEPABHOMEPHOE JIBUIKEHHE,




PaBHOYCKOPEHHOE JIBHIKEHUE, 08UIICEHUE C YCKOPEHUEeM
€c80000H020 naodenusl, TBUKEHHUE 10 OKPY>KHOCTH C TIOCTOSTHHOM
CKOPOCTBIO.

BocnpousBoauTh SIBICHUS: MEXaHHYECKOE JIBIKEHUE,
paBHOMEpPHOE JBUKEHHE, HEPABHOMEPHOE JABUKEHUE,
PaBHOYCKOPEHHOE JBMKEHUE, 08UICEHUE C YCKOPEHUEM
€c80000H020 naodenus, TBUKEHHUE 110 OKPY>KHOCTH C TOCTOSTHHOM
CKOPOCTBIO JJIs1 KOHKPETHBIX TEI.

3amaBaTh CUCTEMY OTCUETA I OMUCAHUSI IBUKCHHS
KOHKPETHOTO Tea.

PacrioznaBath cUTYyaliu, B KOTOPBIX TEJIO MOYXKHO CUUTATh
MaTepuaIbHON TOYKOM.

OnuceiBaTh TPACKTOPUH IBUKEHUS TEJl, BOCIIPOU3BOIUTH
JBUKCHHUE U TIPUBOUTH MPUMEPHI TEJl, IMEIOIINX 3aT1aHHYIO
TPACKTOPHIO ABMXKECHUS.

OnpenensiTh B KOHKPETHBIX CHTYAIMSIX 3HAUYCHUS CKAISPHBIX
(bu3MYECKUX BEIIMYMH: MOMEHTA BPEMEHH, POMEKYTKA
BpPEMEHH, KOOPIMHATHI, ITYTH, CPEAHEH CKOPOCTH.

HaxoauTth MOIysb ¥ IPOEKIIMH BEKTOPHBIX

BEJIMYUH, 8bINOJHAMb 0ClUCMEUSL YMHONCEHUS HA
YUCJI0,CII0KEHHUSL, 8bIYUMAHUSA BEKTOPHBIX BETUYHH.
OmnpenensiTh B KOHKPETHBIX CUTYAIUSIX HAIPaBJICHUE, MOYJb U
MIPOEKIIMH BEKTOPHBIX (PU3NUECKUX BEIHYUH: IEPEMEIICHHS,
CKOPOCTH PaBHOMEPHOTO JIBH)KEHUS, MTHOBEHHON CKOPOCTH,
YCKOpEHUS, ICHTPOCTPEMHUTENHEHOTO YCKOPEHUS.

[TpuMeHsITh 3HaHUS O ACUCTBUAX C BEKTOPAMH, ITOJIYICHHBIC Ha
ypokax reomeTpun. Ckiaovigams u 8b14UMams 6eKmMopbl
nepemewjenHull u CKopocmeltl.

Buiasnams ycmotiuugvle nosmopsirowuecs cea3u mexncoy
8eUUUHAMU, ONUCBHIBAIOWUMU MEXAHUYECKOe 0BUICEHUE.
Hcnonvsoeams pasnuuHvle 21eKmMpoHHble pecypcyl O
NOCMPOeHUsl IKCNEPUMEHMANbHBIX 2PAdUK08 U ux 0opadomxKu.
Yemanasnusamo ghuzuueckuii cmvlcn Koaggduyuenmos
NPONOPYUOHATLHOCMU 8 BbISBNIEHHBIX C8A35X, 8 pe3yibmame
noJy4ams Hogbvle usuiecKue GeIUdUHbL.

Pabomamuw 6 nape, epynne npu vinonnenuu
UCce008amenbeKux 3a0aHuil.

Oyenusamsv peanbHOCMb 3HAYEHUL NOJYYEHHbIX PU3UUECKUX
BeIUYUH.

Bnaoemv cnocobamu onucanus 08udicenus: KOOPOUHAMHBIM,
BEKIMOPHBIM.

3anuchIBaTh ypaBHEHUS PABHOMEPHOTO M PABHOYCKOPEHHOTO
MEXaHHYeCKOTo JABMKeHUs. COCTaBIATh YpaBHEHUS
PaBHOMEPHOTO M PAaBHOYCKOPEHHOTO MPSMOJTMHEHHOTO
JBUKEHHSI B KOHKPETHBIX CUTYaIusax. OnpeneisTs 1mo
YPaBHECHHSIM ITapaMeTPhI TBUKCHHUS.

[IpuMeHsITh 3HaHUS O TIOCTPOSHUU M YTCHUH TPaPUKOB
3aBUCHMOCTH MEXy BETUIMHAMH, ITOJydeHHBIC HA YPOKax
anredpel. CTpouTh rpaduk 3aBUCUMOCTH KOOPIUHATHI
MaTepHATHLHOW TOYKH OT BpeMEHU JBIOKEeHUS. OTpeeaTh 1o
rpaduKy 3aBUCUMOCTH KOOPJIMHATHI OT BpEMEHH XapaKkTep
MEXaHUYECKOTO JIBM)KEHUS, HaualbHYIO0 KOOPIUHATY,
KOOpJWHATY B yKa3aHHBII MOMEHT BPEMEHU, U3MCHCHHE
KOOpPJUHATHI 32 HEKOTOPBIN MPOMEXYTOK BPEMEHH, MPOEKIUIO
CKOPOCTH (151 pPABHOMEPHOTO MPSIMOJIMHEMHOTO IBU>KEHHUS).
Omnpenensth o rpaduKy 3aBUCUMOCTH MTPOEKIIUUA CKOPOCTH OT
BPEMEHH XapaKTep MEXaHUUYECKOTO JIBIKEHUS, IIPOCKITUIO
HaYyaJbHOM CKOPOCTH, MPOEKIUIO YCKOPEHMSI, U3MEHEHUE
KoopauHaThl. OnpenensaTs mo rpaduKy 3aBHCHMOCTH MPOCSKITUU
YCKOpPEHUS OT BPEMEHH XapaKTep MEXaHUYECKOT0 JIBHKEHUS,




M3MEHEHHE MPOEKIIUN CKOPOCTH 3a OIMpeIeIEHHbII
MIPOMEXYTOK BPEMEHH.

JlaBaTh onpeneneHrue MOHATHI: aOCOIIOTHO TBEPIOE TETIO,
MOCTyNaTebHOE U BpaIaTeIbHOE ABMKCHUS a0COTIOTHO
TBEpAOro Tena. Pacno3HaBaTth B KOHKPETHBIX CUTYaIUsX,
BOCIIPOU3BOJIUTH U HAOIOIATh MOCTYIATEIBHOE U
BpalareiabHoe ABMKEHUS TBEpAOro Tena. [IpuMenars Monenb
a0COFOTHO TBEPIOTO TeJa JIJIsl ONUCAHUS JBUKCHHUS TEI.
Brruucnsats 3HaueHUs yriioBOM U JIMHEHHON CKOPOCTEH,
4aCTOTHI ¥ IEpHO/ia OOpaIIeHUs] B KOHKPETHBIX CUTYaIUsX.

Onpedensamob napamempsl 08UNCEHUSI HeDECHbIX Mell.
Haxooums neobxo0umyro 0151 OaHHbIX pacuémos ungpopmayuro
6 lnmepneme.

Cmpoumbs epaghuxu 3a8ucumocmu nPoeKyuu U Mooy
nepemewjenus, CKOpoCmu MamepuaibHol MoYKY Om 6pemMeHU
osuoicenus. Cmpoums epaghuxu 3a8ucumocmu nymu u
KOOPOUHAMbL MAMEPUATLHOU MOYKU OM 8PEMEHU OBUNHCEHUSL.
Onpeodenamo no epaguxy 3a8UcumMocmu KoopoOuHaml om
BPeMEHU XApaKmep MexaHuyecko20 08UNCEHUS, HAUATbHYIO
KOOpOUHamy, KOOPOUHAMY 8 YKA3AHHbIU MOMEHM 8peMeHU,
U3MeHeHUe KOOPOUHAMbL 3a HEKOMOPBLU NPOMEHCYMOK
8peMeHU, NPOeKYUI0 CKOpocmu (0Jis1 pAGHOMEPHO20
NPAMOJIUHEUHO20 OBUNCEHUS), CPEOHION0 CKOPOCHb, MOOYb
MAKCUMATIbHOU MCHOBEHHOU CKOPOCMU.

Onpedensamob no epaguxy 3a6ucumocmu npoeKyuu
nepemeujenuss Om peMeHU XapaKxmep MexaHuyecko2o
08UINCEHUS, NPOEKYUIO CKOpocmu (0Jis1 PABHOMEPHO20
NPAMOTUHEUHO20 0BUNCEHUS), USMEHEHUe KOOPOUHAMDL.
Onpedensamo no epapuxy 3a8uUcCUMoCmu RPOeKyun CKOpocmu
Om 8peMeHU XapaKkmep MexaHuiecko20 08UNCEeHUS, NPOEKYUIO
HA4anbHoU CKOPOCMU, NPOEKYUIO YCKOPEHUsl, RPOEeKYUI0
nepemeujenuss, UsMeHeHue KooOpoOUHamol, NPOUOEHHbIL NYmb.
Onpedensamob no epapuxy 3a8uUcCuMoCmu NPoOeKyun YCKOpeHus
Om 8peMeHU XapaKkmep MexaHuiecKko20 08UNCeHUs, U3MEHeHUe
NpoeKyuY CKOpOCmu, UsmeHeHue Mooy CKOPOCmU 3a
ONpeoenéHublll NPOMEN’CYMOK 8PEMEHU.

Paznmuath myTh U epeMenieHnue, MTHOBEHHYIO U CPETHIO0
CKOpOCTH.

N3mepsATs 3HAYCHUS ITePEMEIICHUS, TTyTH, KOOPIWHATHI,
BpPEMEHH JIBI)KEHUS, MTHOBEHHON CKOPOCTH, CpeIHel
CKOPOCTH, YCKOPEHUSI, BPEMCHHU JBUKCHHS.

PaGotate B mape mpu BBIMTOJIHEHUH JIA0OPATOPHBIX padoOT U
MPAKTUIECKUX 3aMaHui. [[pUMEHITh MOJENTN «MaTepHalibHas
TOUKa», «paBHOMEPHOE MPSIMOJIMHEHHOE ABMKECHUEY,
«PaBHOYCKOPECHHOE JIBFDKCHUES)» TSI ONTUCAHUS JIBHKCHUS
peabHBIX Tel U 00BEKTOB, U3yYaeMBbIX B Kypce OMOIOTHH.

2.2

3aKOHBI TUHAMUKHU
Hrerotona

JlaBaTh ompeneneHne MOHATHIA: HHEPIUS, THEPTHOCTh, Macca,
CWJIa, PaBHOJICHCTBYIOMIAs CHJIA, HHEPIIHATbHAS CHCTEMA
OTCY€Ta, HEMHEPLHAJIbHAS CUCTEMA OTCUETA, TE€OLIEHTPUYECKAS
U TeTTUOLICHTPUYECKAas CUCTEMBI OTCUETA.

Pacnio3naBats, HaOMIOAATh sSIBIIeHUE UHEPIUU. [[pUuBOANTH
MIPUMEPHI €r0 MPOSBIECHUS B KOHKPETHBIX CUTYaIUsX.
OOBSCHATH MEXaHWYECKUE SBIICHUS B HHEPIIUAIBHBIX U
HEHHEPLHAIbHBIX CHCTeMaxX OTcuéra. BriaensaTs nefcTBus Ten
JpyT Ha Jpyra U XapakTepu3oBaTh ux cuiamu. [IpumMeHsTh
3HAHUA O IEUCTBUSAX HAJl BEKTOPaMH, MOJyYEHHbIE HA YPOKax
reoMerpun. OnpenensiTh paBHOACHCTBYIONIIYIO CHUITY ABYX H
oonee cuit. Onpedensimb pagHoOOetCmMEYIOUYI0 CUTLY




IKCNEPUMEHMATILHO.
@opMynHMpoOBaTh NEPBIN, BTOPOU U TPETUM 3aKOHBI Hbr0TOHA,
YCIIOBUS UX TPUMEHUMOCTH.

Buisisnams ycmotiuugole nosmopsrowuecs cea3u mexncoy
YCKOpeHuem mena u oeticmsyroujeli Ha He2o CUloU.
Yemanasnusamo uzuueckuii cmoic Koagpuyuenma
NPONOPYUOHATLHOCTU 8 BbIAGNIEHHOU C8A3U (8eTUYUHA,
obpamuas macce mena).

Yemanasnusame mpemuii 3axkon Horomona
9KCNEPUMEHMATILHO.

[IpumeHsATHh NEpBBIA, BTOPOU U TpeTHil 3aKkoHbl HploTOHA TTpH
pelIeHIH PACYETHBIX U IKCHEPUMEHMANbHBIX 3a0aH.
0060cHO8bIBAMb 803MOICHOCI NPUMEHEHUS BMOPO20 U
mpemwe2o 3akoHoe Hvlomona 6 ceoyenmpuueckoti cucmeme
omcuéma. Haxooums 6 dononnumenvHou iumepamype u
Humepneme ungopmayuio, noomseepicoarouyro epaujeHue
3emau.

®opMynHpOBaTH MPUHIIUAI OTHOCUTENIbHOCTH [ anuest.

2.3

CuJiel B MEXAHUKE

[lepeuncnsaTs BUAbI B3aUMOACHCTBUSA TEI U BUIBI CUJI B
MEXaHHKeE.

JlaBaTh onpenelieHue MOHATHIL: CUJIa TSKECTH, CHIIA
yIPYTOCTH, CUJIa TPEHHUSI, BEC, HEBECOMOCTb, nepecpy3Ka,
nepeast KOCMUYecKasi CKopocno.

DopMyIHpOBaTh 3aKOH BCEMUPHOT'O TATOTEHUS U YCIOBUS €r0
MIPUMEHHUMOCTH.

Haxomuts B nononHuTensHoM nutepatype u Mntepuere
nHpopmanno 06 OTKpsITUM HbI0TOHOM 3aKOHA BCEMHPHOTO
TATOTEHUS, A MaKce UHDOPMAYUIO, NO3BONAIOULYIO PACKPLIMb
JIO2UKY HAYYHO20 NO3HAHUS NPU OMKPLIMUU 3AKOHA 8CEMUPHO20
Ms20MmeHUsl.

[IpuMeHATh 3aKOH BCEMUPHOTO TATOTCHUSI TIPU PEIICHUH
KOHKPETHBIX 3a/1a4.

Hmemwv npedcmasnenue 06 unepmuoii macce u
2PABUMAYUOHHOLL MAcCce: HA3bI8AMb UX PA3TUYUSL U CXOOCEO.
PaccunThIBaTh CHITY TSYKECTH B KOHKPETHBIX

CUTYaIUsX. Bolyuciamo cuny maxicecmu u yCKopeuue
800001020 nadeHus Ha Opyaux nianemax. Beiuucisame
ycKopeHue c8600600H020 NAOEHUs HA PA3TUYHBIX WUPOMAX.
Haxooumw 6 dononrnumenvuou aumepamype u Mnmepneme
ungopmayuro o napamempax niaHem u Opyux HebecHvlx me.
Paccuumvieamo nepgyro kocmuueckyio ckopocme.
Hcnonv306ams 3ak0Hbl MeXAHUKU 0151 00BACHEHUS OBUIHCEHUSL
HebecHbLX mell.

BoiuucnsaTe Bec Ten B KOHKPETHBIX cuTyanusix. Ha3piBaTh
CXOJICTBO W Pa3JIM4Us BECa M CHJIBI TsDKeCTH. Pactio3HaBarth u
BOCIIPOU3BOJUTH COCTOSIHUS T€Jl, TPU KOTOPBIX BEC TEJa paBeH
CUJIE TSDKECTH, OOJIbIe WM MeHbIle e€. ONMUChIBaTh U
BOCIIPOU3BOJUTH COCTOSIHHE HEBECOMOCTH TeJa.

Onpeoenamo nepecpy3Ky meina npu peuienuu 3a0a4. Haxooumso
6 donoaHumenvHol aumepamype u nmepneme unghopmayuro o
BNUAHUU HEBECOMOCMU U Nepecpy3KU HA OP2aHU3M

yenosexa. ' OTOBUTH MPE3CHTALIUN U COOOIIEHHS O TIOBEICHUU
TEJ B YCIIOBUSX HEBECOMOCTH, O MOJIETAX YeJIOBEKa B KOCMOC, O
JOCTH>KEHHSIX Halllel CTpaHbl B MOATOTOBKE KOCMOHABTOB K
MOJIETAM B YCJIOBUSX HEBECOMOCTH.

Pacnio3naBath, BOCIIPOU3BOIUTE M HAOMIOAATH PA3IMYHBIC
BUJBI fedopmaruu Ten. opmynupoBath 3aKoH ['yka, rpaHUIIbI
€ro MPUMEHUMOCTHU. BBIYHUCIIAT U U3MEPATH CUILY YIIPYTOCTH,
HKECTKOCTD MPYKHUHBL, HCECMKOCHb CUCEMbL NPYHCUH.




Hccneoosams 3asucumocms cunvl ynpyeocmu om oeghopmayui,
8bINONHAMb IKCNEPUMEHMANLHYIO NPOBEPKY 3AKOHA

I'yka. PacriozHaBaTh, BOCIIPOU3BOANUTE, HAOJIIOIATh SABICHUS
CYXOT'0 TPEHHSI ITOKOsI, CKOJILKEHUS, KaueHHsI, IBJICHUE
COIIPOTHBIICHUS NIPH JBU)KEHUH TeNa B )KUJKOCTU WJIH rase.
W3mepsTh u n300paxarh rpagUuecK CUIIbl TPEHHUS MTOKOS,
CKOJIBKECHUS, KAU€HUsI, AKHUJIKOTO TPEHUSI B KOHKPETHBIX
curyanusax. Mcnonap3oBars GOpMyITy A7l BBIYUCICHUS CHIIBI
TPEHUS CKOJIBKEHUS NIPU PEeLICHUH 3aad. Buisagname
9KCNEPUMEHMATILHO BEIUYUHBL, OM KOMOPbIX 3A6UCUM CULA
MPEHUsL CKONbICEHUS.

N3mepsaTh CHITy TSKECTH, CHITY YIIPYTOCTH, BEC TeJla, CHILY
TPEHUs, YIIIMHEHUE NPYXKHUHbL. ONpeaensiTh ¢ HOMOIIBIO
KOCBEHHBIX U3MEPEHUH KECTKOCTH MPYKUHBI, KOOPPHUIIUEHT
TPEHUS CKOJIbKEHMSL.

Paboratp B mape npu BHIIOJTHEHUH MPAKTHUECKUX 3aJaHUM.
Haxoauts B nononHuTensHON nutepatype u Murepuere
WH(GOPMAIIHIO O BKIIAJIC PA3HBIX YUEHBIX B PA3BUTHE MEXAHHUKH.
['oTOBUTH Npe3eHTaLUU U COOOLICHUS 10 U3YUYEHHBIM TEMaM.
[TpuMeHSATh 3aKOHBI JMHAMUKY JIJIs1 ONMCAHUS IBUKCHUS
peabHbIX TEIl.

2.4

3akoH COXpaHCHUA B
MCXAaHHUKEC

JlaBaTh onpeneneHre NOHATUI: UMITYJIbC MAaTEPUAIBHON TOUKH,
HMITYJIBC CHJIBI, UMITYJIC CUCTEMBI TEJI, 3aMKHYTasi CHCTEMa
T€J, PEAKTUBHOE JIBMXKCHUE, peakmueHas cud.

Pacnio3naBath, BOCIIPOM3BOANTH, HAOIIOIATh YIPYTHE U
HEYNPYrue CTOJKHOBEHUS TEJl, PEaKTUBHOE JBUKEHUE.
Haxoauth B KOHKPETHOM CUTYalluy 3HAYCHHS UMITYJIbCa
MaTepuaibHON TOYKU U UMITYJIbCA CHUIIBI.

DopMyIHpPOBATh 3aKOH COXPAHEHUS UMITYJIbCa, TPAHUIIBI €TO
MIPUMEHUMOCTH.

CocTaBnsaTh ypaBHEHUsI, OMUCHIBAIONINE 3aKOH COXPAHECHUS
HMITYJIbCa B KOHKPETHOM cuTyanuu. HaxoauTe, ucnonb3ys
COCTaBJICHHOE ypaBHEHUE, HEU3BECTHBIC BEIMUUHBL.
Co3naBaTh CUTyalluH, B KOTOPBIX MPOSIBIISIETCS 3aKOH
COXPaHEHHUS UMITYJIbCA.

Haxoauts B nononHurensHoi nureparype u MHtepuere
MH(}OpPMAIIHIO 110 331aHHOH TeMe. ' 0TOBUTH Npe3eHTaluu 1
COOOIIIEHUS IO U3YYEHHBIM TeMaM (BO3MOKHBIE TEMBbI
MIpEeACTaBICHBI B YICOHHKE).

['oTOBUTH Mpe3eHTaINU 1 COOOIICHUS O TOJETaX YeIoBeKa B
KOCMOC, O TOCTM)KCHHSX HAIlle CTPaHbl B OCBOCHUH
KOCMHMYECKOTO MPOCTPAHCTBA.

PaboTaTh B mape wim rpyIne npu BHITOTHEHUN TPAKTUYECKUX
3aJlaHUM.

JlaBaTh onpeneneHne MOHATHI: paboTa CUIIBI, MOIITHOCTb,
KMHETUYECKasi SHEPTUsl, IOTEHIIMAIbHAsL SHEPTUsL, TTOJTHAs
MeXaHHuYecKas YHEPTrHsl, U30JUPOBaHHAs CUCTEMA,
KOHCEpBATHUBHAs CHUJIA.

BrraucisTe B KOHKPETHON CUTYaIluu 3HaYeHUs (PU3NIECKUX
BEJIMYHUH: pabOThI CUJIBI, pa0OTHI CHUIIBI TSXKECTH, PAOOTHI CHITBI
yIPYTroCTH, pabOTHI CHIIBI TPEHUS, MOIITHOCTH, KHHETUYECKOI
SHEPTHUH, U3MEHEHUS KUHETUUYECKON SHEpruu, MOTEHIIMATIbHON
SHEPTHH TeJl B TPABUTALMOHHOM I10J1€, TIOTEHINAIbHON
SHEPTUU YIPYTo AePOPMUPOBAHHOTO TeTa, TOJTHON
MEXaHUYECKOU SHEPTUH.

CocTaBiaTh ypaBHEHUs, CBSA3BIBAIOIINE PAOOTY CUJIBI,
JIEWCTBYIOIIEH HA TEJIO B KOHKPETHOM CUTYAaIlMH, C U3MEHEHUEM
KUHETUYECKOM dHepruu tena. Haxonuts, ucnonb3ys
COCTABJICHHOE YPABHEHUE, HEU3BECTHBIE BEIMYUHBI.




DopMyJIUPOBATH 3aKOH COXPAHEHUS MOJTHON MEXaHUYECKON
SHEPrUM, Ha3bIBAaTh I'PAHUIIBI €0 IPUMEHUMOCTH.
CocTaBnATh ypaBHEHUs, ONIUCHIBAIONINE 3aKOH COXPAaHCHUS
IIOJIHOW MEXaHUYECKOU DHEPIUU, B KOHKPETHOU CUTYALUH.
HaxoauTs, HCIIONB3Ysl COCTABIEHHOE YPAaBHEHUE, HEU3BECTHBIE
BEJIMYMHBI.

CozpaBaTh cUTyaly, B KOTOPBIX IIPOSBISETCS 3aKOH
COXpaHEHUs MTOJIHOW MEXaHUYECKON IHEPTUN.

BBINOIHATE SKCNIEPUMEHTAJIBHYIO IPOBEPKY 3aKOHA
COXpaHEHUs1 MEXaHUYECKON SHEPIUU. BBIIIOIHATE KOCBEHHBIE
U3MEpPEHUs UMITYJIbCA Tejla, MEXaHUYECKON SHEPTUH Tea,
paboThI CUJIBI TPEHHS.

Paborats B nape, rpymne npu BbIIOJIHEHUH TPAKTUYECKUX
3a/IaHUM.

IIpuMeHTh 3aKOHBI COXPAHEHUS UMITYJIbCa U MEXaHUYECKON
SHEPIUM JUIS ONMCAHUS ABUKCHUS PEAIBHBIX TEIL.

2.5

Crartuka

JlaBath ompe/esieHue MOHITUI: paBHOBECHE, YCTONUNBOE
paBHOBECHE, HEYCTOHYMBOE paBHOBECHE, OE3Pa3INIHOE
paBHOBECHE, IIEYO CHJIbI, MOMEHT CHJIBI.

HaxoauTe B KOHKPETHOM CUTYaIlMH 3HAYCHUS TUIeYa CHIIBI,
MOMEHTA CHUJIBI.

[lepeuncasTe ycnoBHUsS paBHOBECHS MaTEPHATbHON TOUKH U
TBEpaOro Tena. COCTaBIATh YPABHEHUS, ONMCHIBAIOIINE
YCJIOBHS PAaBHOBECHS, B KOHKPETHBIX CUTYyalusix. OnpeaensTs,
UCIOJb3Ysl COCTaBIEHHOE YPaBHEHUE, HEU3BECTHBIC BEJTMUNHBI.
Pacrnio3naBath, BOCIIPOM3BOJIUTE U HAOIOIATh PA3INIHbIC
BUJIbl PABHOBECHS TEJ.

W3MepsTh crily ¢ TOMOIIBIO TIPYKUHHOTO THHAMOMETpA U

U pPOBOro JaTYMKa CUIIbI, U3MEPSTH IIeHo cuiibl. Pabotath B
nape, rpyTIe Mpy BHIOJHEHUH MTPAKTUIECKUX 3aIaHUH.
Haxoaute B nononHuTensHON nutepatype u MaTepuere
MH(POPMAIIHIO O 3HAYCHUN CTaTUKU B CTPOUTEIHCTBE, TEXHUKE,
OBbITY, 00BsiICHEHHE (OPMBI M pa3MEPOB 0OBEKTOB MPUPO/IBL.
['oTOBUTE MIpE3EHTALINN U COOOIICHHUS, 8bINOTHANMb
uccnedoeamenvckue pabomsi MO 3aJaHHBIM TEMaM.

PaGorate B nape npu BbIIOJHEHUH J1JAO0OPaTOPHON pabOThI

2.6

OCHOBBI
THUIPOMEXaHUKU

JlaBaTh onpeiesieHre MOHATHI: HecKUMaemast )KUJKOCTb,
paBHOBECHE KUAKOCTH U Ta3a, THAPOCTaTUIECKOE

NaBJICHUE, JIaMUHapHoe medenue, mypoyieHmHoe medeHue.
Pacnosznasamn, socnpouszsooums u nabawoams ramunaphoe u
mypoOyieHmHoe meyerue HCUOKOCMU.

Haxoautb B KOHKPETHOM CUTYyalluy 3HAYEHUS 1aBIICHUS B
TMOKOSIIECST JKUTKOCTH HITH Ta3e.

®opmynuposats 3akoH Ilackains. [Ipumensars 3akoH Iackans
JUIs 0OBACHEHUS THIPOCTATHYECKOI0 apaoKca, JUist
00BSICHEHUS IPUHIIMIIA IeHCTBUS THIPABIMUECKOTO IIpecca 1
BBIYHCIICHHS TapaMEeTPOB Ipecca.

®opmynupoBaTh 3akoH Apxumena. [IpuMeHsTh 3aK0oH
Apxumena s peuieHus 3a1a4. PaccuuTeiBaTh MIOTHOCTD TEa
I10 €T0 MOBEACHUIO B )KUAKOCTH. OnpenensiTh BO3SMOKHOCTh
IIJIABaHUS TeJa.

Cocmasnams ypagnenue bepuynnu 6 KOHKpemHbIX CUMY AyUsIX.
Onpeoenamy, ucnonv3ys cCOCMagieHHoe ypaeHeHue,
Heu3eecmHbvle 8eNUYUHDL.

IIpusooums npumepul, unirocmpupyroujue blNOIHeHUe
ypasnenus bepuynnu. Ilpumenams ypaenenue bepuynnu ons
ONUCAHUS OBUNCEHUSL HCUOKOCIU 8 PACTNEHUSIX U HCUBLLX
OpP2aHUMAX.

Haxooums 6 donoanumenvrotl aumepamype u Mnmepueme




ungopmayuro 06 ucnonrvzosanuu ypaernenus bepnyinu 6
mexHuKe u Ovimy.

[TonBenenue uroros | 1 OnuceiBaTh MEXaHMYECKYIO KapTHHY MUpa. [lepeuncusts
W3YUYCHHS TEMBI 0O0BEKTHI, MOJICIH, SIBJICHUS, (PU3MUECKUE BETMYNHBI, 3aKOHBI,
«MexaHHKa» Hay4dHbIC (DAKTHI, CPEACTBA OMUCAHMUS, PACCMATPUBAEMBIC B
KJIaCCHYECKON MexaHuke. DopMyITupoBaTh MPSIMYIO U
0o0paTHYyIO 3aja4i MEXaHUKHU. Y Ka3bIBaTh IPAHUIIBI
MPUMEHUMOCTH MOJIEJICH 1 3aKOHOB KJIACCHYECKOW MEXaHUKH.
Ha3spiBaTh ipuMepsl UCTIONB30BaHUS MOJICIICH U 3aKOHOB
MEXaHUKH JIJISl ONMCAHUS JIBIKCHHS PEaIbHBIX Tell.
3. MonexynspHas 17
¢duzuka u
TEPMOIMHAMUKA
3.1 | OcHOBBI 2 JlaBaTh ompeieNieHre MOHSTHIA: TETIJIOBBIC SIBIICHHUS,
MOJICKYJISIPHO- MaKPOCKOITMYECKHE TeJIa, TEIUIOBOE JABIKEHHE, OPOYHOBCKOE
KHUHETHYECKOM IBUKCHHE, TUQPPY3Usi, OTHOCUTEIbHASI MOJICKYJISIPHASI Macca,
teopun (MKT) KOJIMYECTBO BELIECTBA, MOJISIPHAsI Macca, MOJIeKyJia, Macca

MOJIEKYJIbl, CKOPOCTb JIBUYKEHUS MOJIEKYJIbl, CPEIIHSS
KMHETUYECKasl SHEPTUsl MOJIEKYJIbl, CUJIbl B3aUMOIECHCTBUS
MOJIEKYJ1, UJ€alIbHBIN ra3, MUKPOCKOIINYECKUE TapaMETPHI,
MaKpOCKOIHMYECKHE TapaMeTphl, 1aBJIeHHE ra3za, abcooTHAs
TeMIlepaTypa, Teriosoe pasHosecue, MKT.

[IepeunciisTh MUKPOCKONIUYECKHUE U MAKPOCKOIIUYECKUE
rapaMmeTpsl rasa.

[Tepeuuncnars ocHoBHBIE NToJ0XeHUs MKT, npuBoauts
IIPUMEPBI, PE3yJIbTaThl HAOIIOIEHUIN U OIIUCHIBATH
SKCHEPUMEHTHI, JOKA3bIBAIOIINE UX CIPABEIJIUBOCTD.
PacriozHaBaTh U ONUCHIBAThH SBJICHUS: TEIUIOBOE JIBUKEHHE,
OpoyHOBCKOE JBMKeHUE, Tuddy3us. BocrponzBoauts u
OOBSACHSATH OIBITHI, IEMOHCTPUPYIOLINE 3aBUCUMOCTb CKOPOCTH
muddy3un oT TEMIEpaTyphl U arperaTHOr0 COCTOSTHUS
BemiecTBa. HaGmonate anddy3uro B KUAKOCTIX U razax.
Hcnonbs30BaTh NOJyYEHHBIE HA YPOKAX XUMHUU YMEHUS
OTIpeEIIATh 3HaYEHHsI OTHOCUTENBHON MOJIEKYJIIPHOU MaccChl,
MOJIIPHOM Macchl, KOJIMYECTBA BEIIECTBA, MacChl MOJIEKYJIbI,
(dbopMynupoBaTh (PU3NIECKHI CMBICT TOCTOSTHHONH ABOTapoO.
Onucvleamsb Memoovl OnpeoesieHusi pazmepos MOJEKYIl,
CKOPOCMU MOJIEKYIL.

OneHnBaTh pasmMep MOJIEKYIIBI.

OOBSCHATH OCHOBHBIE CBOWCTBA arperaTHbIX COCTOSTHUI
Benrectsa Ha ocHoBe MKT.

Coz0asamb KOMNbIOMEPHBLIE MOOENU MENI08020 OBUINCEHUS,
OPOYHOBCK020 0BUMNCEHUS, ABNEHUSL OUPDY3UL 6 MEEPOLIX,
HCUOKUX U 2a3000pa3nblx menax, onvima lleppena.

OnuceiBaTh MOJIETH «UACABHBIN ra3y», onpedensims epaHuyvl
€€ NPUMEHUMOCTU.

CocraBnsate ocHOoBHOE ypaBHeHHe MKT nneanbHoro rasza B
KOHKpeTHOU cuTyanuu. OnpeaensaTs, UCIOb3ys COCTABIEHHOE
ypaBHEHHE, HEU3BECTHBIEC BEJTMUNHBI.

CocraBisATh ypaBHEHUE, CBA3BIBAIOLIECE TABICHUE HI€ATBHOTO
rasza co CpeHel KHWHETUYECKOW SHEPTrue MOJIEKYJI, B
KOHKpeTHOU cuTyaruu. OnpeaensiTs, UCIOIb3ys COCTaBIEHHOE
yYpaBHEHUE, HEU3BECTHBIC BETUYNHBI.

OnuceiBaTh CIocOOBI U3MEpEeHHs TeMIepaTrypbl. CpaBHUBATH
mkajabl Keaspuna u Lenbcus.

CocTtaBiaTh ypaBHEHHE, CBSI3bIBAIOIIEE A0COIIOTHYIO
TeMIrepaTypy UAeaJbHOro ra3a co CpeIHell KHHETUYECKOM
SHEpPrueil MoJIeKyJs, B KOHKPETHOHN cutyauuu. OnpenensTs,
HCIIOJIb3Ys] COCTABICHHOE YPABHEHUE, HEU3BECTHBIC BEJIMYNHBI.




CocTaBnATh ypaBHEHHUE, CBA3BIBAIOIIEE 1aBICHUE UICATBHOIO
rasza ¢ abCOJIOTHON TeMIIepaTypo, B KOHKPETHOM CUTYaI1H.
Onpenensars, UCHOJIB3Ysl COCTABICHHOE ypaBHEHHUE,
HEU3BECTHBIE BEJIMYHHBI.

N3mepsaTes TemnepaTypy KUAKOCTH, I'a3a )KUIKOCTHBIMU U

1 poBeIMU TEpMOMeTpamu. PaboTath B mape, rpymniie npu
BBIIIOJTHEHUH NTPAKTUYECKUX 3aJaHUM.

Haxonute B nononHurenbHoM mreparype u Uurepuere
CBEZCHMS 110 UICTOPUH Pa3BUTUS aTOMUCTUYECKON TEOPUU
CTPOEHHS BEIIECTBA.

3.2

YpaBHeHue
COCTOSIHUS Ta3a

CocTaBnaTh ypaBHEHUE COCTOSIHUS UI€IBHOIO T'a3a U
ypaBHeHue MeHnneneeBa-Knanelipona B KOHKpETHOM CUTYaIIUH.
BbruncnsaTe, UCIIONIB3YsI COCTaBIEHHOE YPAaBHEHHE,
HEU3BECTHbIC BETMYHHBI.

PacriozHaBaTh U OIUCHIBaTh U30IIPOLIECCH] B UIEAIIBHOM Tas3e.
IIpocno3zuposams 0cobeHHOCMU NPOMEKAHUS U3ONPOYECCO8 8
UOeanbHOM 2a3e HA OCHOBE YPASHEHU COCMOSHUS UOeAIbHO20
eaza u Menoeneesa-Knanetipona. Obocrogvieams u
omcmaueams c8ou nPeonoN0NHCEeHUS.

@opMyIHpPOBaThH Ta30BbIE 3aKOHBI U OMPEAEIATh TPAHHUIIBI UX
npuMeHUMOCTH. COCTaBIATh YpaBHEHUS ISl X ONHUCAHUS.
Boruncnste, HCTIONB3Ys COCTABICHHOE YPaBHEHHE,
HEU3BECTHBIE BETMUHUHBI.

[IpencraBisaTs B BUaE rpadukoB U30XOPHBINA, N300apHBINA U
n30TepMHUUEcKuil mpouecchl. OnpeaensiTs no rpaguxkam
XapakTep mpoliecca U MaKporapamMeTpsl UIealbHOTO rasa.
Hccneoosams sxcnepumenmansHo 3a8UCUMOCIU MENHCOY
Maxkponapamempamu npu U3onpoyeccax 8 2asze.

N3mepsaTh naBiieHne Bo3AyXxa MaHOMETpaMu U LIUPPOBBIMU
JaTYNKAMM JaBJIECHMs ra3a, TEMIIEpaTypy ra3a — )KHJIKOCTHBIMU
TEPMOMETPaMHU U IIU(PPOBBIMU TEMIIEPATYPHBIMU JaTUYNKaAMU,
00BEM Ta3a — C MOMOIIBIO CUIIb(OHA.

Paborats B nape, rpymne npu BbIIOJHEHUN MPAKTUYECKUX
3a/IaHHM.

Haxonuts B nutepatype u MHTEepHETE HH(DOpMAIHIO 11O
3a/IaHHOU TEME.

['OTOBUTH Mpe3eHTALUU U COOOLIECHHS 10 U3YUYEHHBIM TEMaM
(BO3MOYKHBIE TEMBI ITPE/ICTABIECHBI B YUEOHUKE).

[IpuMeHITh MOAENb UACATBHOTO ra3a Ul OIMCAHUS [TOBEACHMUS
peaJIbHbIX ra30B.

3.3

B3aumasbie
MIPEBPALLECHUS
JKHIKOCTH U rasa

JlaBaTh onpeneneHre MOHATHI: UCTIapEHUE, KOHACHCAITHS,
KUIIEHUE, TMHAMUYECKOE paBHOBECHE, HACBIIIEHHBIH map,
HEHACHIIICHHBIN T1ap, KPUMuiecKas memnepamypa,
memnepamypa KuneHus, adcoaomHuas 1LaiCHOCMy 8030yXd,
napyuanvbHoe 0asieHue, OMHOCUMENbHAS BILAHCHOCTb 8030YXd,
mouKa pocwl.

Pacmo3naBath, BOCIpOU3BOANTH, HAOTIOIATh SBJICHUS
WcIapeHue, KOHJAeH calus, KUIeHHE.

Onucvleams ceoticmea Hacvlyerno2o napa. Cozoasams
KOMNbIOMEPHble MOOeIU OUHAMUYECKO020 PABHOBECUSI.
H3mepsamo e1axcHocmob 86030YXa ¢ NOMOWbIO 2UPOMEMPA U
ncuxpomempa. Onucviéams YCmpoucmeo 2uzpomempa u
ncuxpomempa. Onpeoensims OMHOCUMENbHYIO GLANCHOCTb HO
ncuxpomempuuecxou maoauye. Onpedensims adCONOMHYIO
BIIAJHCHOCb 8030YXA, NAPYUATLHOE OABIeHUe, OMHOCUMETbHYIO
BIIAACHOCIb 8030YXA, MOYKY POCbL 8 KOHKDEMHBIX CUMYAYUSIX.
Haxooumws 6 rumepamype u Unmepueme unghopmayuro,
20MOBUMb NPe3eHMayuu U COOOUWEeHUs. O GIUSHUU 8IAHCHOCMU




6030)/‘)(761 Ha npoyeccol HCUBHEOESIMENbHOCMU Yel06€eKd.

3.4

Kunkoctu u TBEpabIe
Tela

[lepeuncnsaTh CBONCTBA )KUJIKOCTH U OOBACHATH UX C TIOMOIIIbIO
MOJIEJIM CTPOCHUS KUAKOCTH, co31aHHON Ha ocHoBe MKT.
JlaBaThb onpeesieHue MOHATHI: CHJIa TOBEPXHOCTHOIO
HaTSDKEHUS, KOO PHUIUEHT MOBEPXHOCTHOTO

HATSKCHHUSI, NOBEPXHOCMHAS DHEPIUsL.

Pacrio3naBath U BOCIIPOU3BOIUTE IPUMEPHI TIPOSBICHUS
JEHCTBHS CUITBI IOBEPXHOCTHOTO HATSKEHUSI.

Onpeoenamo cuny no8epxHOCMHO20 HAMAACEHUS,

K03 puyuenm nogepxHoCcmHoO20 HAMANCEHUS, NOBEPXHOCIHYIO
IHEP2UIO HCUOKOCTU 8 KOHKPEMHBIX CUMYAYUSIX.

Paznuuams cmauusarowue u He cmavugarowjue no8epxXHOCHb
HCUOKOCTU.

ObvscHAMb NPUYUHY OB8UNHCEHUA HCUOKOCMU NO KANULIAPHBIM
mpyoxam.

Paccuumwvisamsv 6vicomy noonamus (onyckanus) HCuoKocmu no
Kanuuusapy.

Jlasamwv onpedenenue nonsmuil.: Kpucmaiiuyeckoe meio,
amopgroe meno, AHU30MPONUAL.

HasbiBaTh cxocTBa 1 pa3nuuus TBEPABIX Tell, aMOPHBIX Tel,
KHUJIKUX KPUCTAILIIOB.

[TepeunciaTh CBOMCTBA TBEPABIX TCII U OOBLACHAMb UX C
NOMOWBIO MOOENU CIMPOeHUsl. [{eMOHCmpuposams
0CcobenHOCmU CMPOoenUs KPUCIALIUYECKUX U AMOPGHHBIX
MeEPObIX meil, UCNOJIb3YsL 00bEMHBIE MOOENU KPUCMATLILOS.
IIpusooumuv npumepvt npoyeccos, NOOMBEEPHCOAOUJUX
CX00CMB0 U Pa3nudus C8OUCME KPUCMANIUYECKUX U AMOPDHBIX
meépovix mei.

Haxooums 6 Hnmepneme u donoanumenvHou aumepamype
C8e0eHUsl O CBOUCMBAX U NPUMEHEHUU KPUCTATUYECKUX U
amopgHvIX Mamepuanos.

T'omosumu npezenmayuu u coobujenuss no U3y4eHHvIM memam
(803MOCHBLE MeMbL NPEOCMABIeHbL 8 YUeOHUKE).

JlaBaTh ompeieneHne MOHATHIA: TepMOJUHAMIYECKas CHUCTEMA,
M30JIMPOBaHHAs TEPMOIMHAMUYECKASI CHCTEMAa, PABHOBECHOE
COCTOSTHUE, TEPMOJUHAMHYECKHI MPOLIECC, BHYTPEHHSIS
SHEPTUsl, BHYTPCHHSISI SHEPTHUS UCATLHOTO rasa,
TEIIOEMKOCTh, KOTUYECTBO TEILJIOTHI, YAETbHAs TEIIOTa
MIJIABJICHUS, yIeTbHAs TEIJI0Ta MapooOpa3oBaHusl, yAeIbHAsS
TEIUIOTa CTOpaHus TOIINBA, paboTa B

TEPMOJUHAMUKE, aduabamuwiii npoyecc, 00paTUMBIN TTPOIIECC,
HeoOpaTHMBI TIpoIlecc, HarpeBaTeNb, XOJIOIUIBHHK, paboyee
TEeJIO, TeTI0BOM aBurarenb, KIIJ] TemmoBoro apurarens.
Pacro3naBath TepMOAMHAMUYECKYIO CHCTEMY,
XapaKTEePU30BaTh €€ COCTOSTHHUE U MPOIIECChI N3MEHEHUS
COCTOSIHHSI.

IIpusooums npumepvl mepmoOUHaAMU4ecKUx cucmem u3 Kypca
buono2UU, Xapakmepuzo8ams ux, ONUCHIBAMb USMEHEHUs
COCMOAHULL.

OnuceiBaTh CIOCOOBI U3MEHEHUS COCTOSTHUS
TEPMOAMHAMHYECKON CUCTEMBI MyTEM COBEPILICHUS
MEXaHHYECKOH pabdoThI U MIPH TEIJIoNepenaye.

CocTaBisaTh ypaBHEHHUE TEIIOBOTO 0ajgaHca B KOHKPETHON
CUTYaIluu. BRIUUCIIATH, UCTIONB3YS COCTABICHHOE YPaBHEHUE,
HEU3BECTHbIC BEJIMYHUHBI.

3.5

OCHOBBI
TEPMOTUHAMUKH

JlaBaTh onpenesieHUE NOHATHI: TEPMOAMHAMUYECKAs CUCTEMA,
H30JIMpOBaHHAs TEPMOJIMHAMUYECKAsl CUCTEMA, PABHOBECHOE
COCTOSIHHE, TEPMOJIMHAMUYECKUI MTPOLECC, BHYTPEHHSA
SHEPrus, BHYTPEHHS S SHEPTUs HUICAIHHOTO ra3a,




TEIIOEMKOCTh, KOJTMYECTBO TEIJIOTHI, YAETbHAs TEIIOTa
TUTABJICHUSA, YSNbHAS TEIUIOTA MapOo00pa30BaHUs, yCTbHAS
TEIUIOTa CrOpaHus TOIINBA, paboTa B

TEPMOAMHAMHUKE, a0uadbamHulil npoyecc, OOPaTUMBIN mpoIiece,
HEOOpaTUMBIH TIPOIIECC, HarpeBaTellb, XOJIOAMIBHIK, pabodee
TE€JIO0, TeII0BOM BUraresb, KITI TerioBoro nurares.
Pacrio3naBaTh TepMOAMHAMUYECKYIO CUCTEMY,
XapaKTepU30BaTh €€ COCTOSIHUE U MPOIIECCH H3MEHEHHS
COCTOSIHUSI.

IIpusooums npumepvt mepmoOUHAMUYECKUX CUCMEM U3 KYpCa
buono2uu, Xapakxmepuzo8ams ux, ONUCLIBAMb U3MEHEHUS
COCMOSIHUIL.

OnuceiBaTh CIOCOOBI U3MEHEHUS COCTOSIHUS
TEPMOJIUHAMUYECKON CUCTEMBI ITyTEM COBEPILICHUS
MEXaHUYECKOM paboThl U MPH TEIJIoNepeiaye.

CocTaBiaTh ypaBHEHHE TEIIOBOTO OalaHca B KOHKPETHON
CUTyalluu. BeIUUCIIATE, UCTIOB3Ys COCTABICHHOE YpaBHEHHE,
HEU3BECTHHIC BEJIMIMHEI.

Pacnosnasame ¢ghazosvie nepexoost nepsoco pooa u
cocmasnams ypasHerus 011 (hazosvix nepexo0os. Buiuuciame,
UCNONIBL3YSL COCMABNIEHHbLE YPABHEHUS, HeU3BECHHbLE BETUYUHD.
OnpenensTh 3HAUCHUS BHYTPEHHEH SHEPTUU UICaTHLHOTO ra3a,
W3MEHEHHE BHYTPEHHEHN HEPTUu UAeanbHOr0 raza, paboThl
HICATLHOTO Ta3a, paboThl Ha/l MICATLHBIM ra30M, KOJIMYeCTBA
TEIUIOTHI B KOHKPETHBIX cuTyanusx. Onpenensars 3HaYeHUe
paboThI HaEATFHOTO Ta3a Mo rpaduKy 3aBUCUMOCTH JIaBICHUS
0T 00bEMa Ipu U300apHOM TIpolIecce.

Onucvieams ceomempuyecKuti cmvici pabomeol u
paccuumuléams eé 3Havenue no 2paguKy 3a8UCUMOCmU
oasneHusl U0earbHo20 2a3a om 00vEMA.

dopMyIHpoBaTh NEPBHI 3aKOH TEPMOJIUHAMUKH.

CocTaByATh ypaBHEHUE, OMMHUCHIBAIOIICE ITEPBBINA 3aKOH
TEPMOJAMHAMHKH, B KOHKPETHBIX CUTYAIUSAX JIJIsl HU30IPOLIECCOB
B UJCATHHOM rase. BBUUCIATE, HCIIONB3Ys COCTABICHHOE
ypaBHEHUE, HEU3BECTHBIC BETHUNHBI.

Paznuuars oOpatumbie 1 HEOOpATUMBIE TIPOIIECCHI.
[ToaTBepknaTh MpUMepaMu HEOOPATUMOCTD TETUIOBBIX
MPOIIECCOB.

Dopmynuposams 6mopou 3aKOH MepMOOUHAMUKU, HA3bIBAMb
2PAHUYDBL €20 NPUMEHUMOCTU, OOBACHAMb €20
CMamucmuyecKuii Xxapaxkmep.

[TpuBOIUTE TIPUMEPHI TETUIOBBIX JBUTATENICH, BBIICIATH B
MpUMepax OCHOBHBIC YAaCTH JBUTATENEH, OMUCHIBATH MPUHITUIT
nevicteus. Beraucisats 3nauenus KIIJI TermmoBoro apurartens B
KOHKPETHBIX cutyanusix. Onpeodenamo 3navenus KI1/]
meniogo2o oguzamers, pabomatouje2o no yukay Kapmo, 6
KOHKPEMHbIX CUMYAYUSIX.

T'omosumv npezenmayuu u coooujenust no u3y4eHHvIM memam
(603MOICHBIE MeMbL NPEOCMABIeHbL 8 YUeOHUKe).

Co3z0asamb KomnvloOmepHvle MOOEIU MENIO8bIX MAUUH.
Haxonuts B nuteparype u MHTEepHETE HH(POPMAILIHIO O
po0sieMax SHEPreTUKH U OXPaHe OKPYKaroule cpebl.
Y4acTBOBaTh B ANCKYCCUU O MPOOIeMax SYHEPTETHKU H OXpaHE
OKpY>Karolllel cpe/ibl, BECTU AUAJIOT, OTKPHITO BBIpAKaTh U
OTCTauBaTh CBOIO TOYKY 3PCHUS, BHICIYIIUBATH MHEHHE
OTIOHEHTA.

4, OcHoBBI 16
ANEKTPOAUHAMUKH
4.1 | DmekTpocTaTuka 6 JlaBaTph onpeneneHre MOHATHI: AJICKTPUICCKUN 3apsi,




3JIEMEHTAPHBIN JIEKTPUUYECKUI 3apsi]l, TOUSCUHBII
AJIEKTPUUECKUH 3apsij1, CBOOOTHBIN SIEKTPUUECKUH 3aps,
BJIEKTPUYECKOE T0JI€, HANTPSYKEHHOCTH JIEKTPUUECKOTO OIS,
JIMHUU HAMPSKEHHOCTH SJIEKTPUUYECKOTO MOJIsI, OJTHOPOAHOE
BJIEKTPUYECKOE TOJIE, MOTEHIMAI AIEKTPUUECKOTO OIS,
Pa3HOCTh MOTEHLMAIOB, YJHEPTHS MIEKTPUUECKOTO OIS,
SKBUIMOTEHIMAIbHASI TOBEPXHOCTh, MIEKTPOCTATHYECKAs
WHJIYKIHUS, TOJSIPU3ALUs JUIICKTPUKOB, AUIEKTPUUYECKAS
MPOHHUIIAEMOCTH BEILIECTBA, AIEKTPOEMKOCTb, KOHJACHCATOP.
Pacrio3naBath, BOCIIPOU3BOIUTH M HAOTIOAATh PA3IMNYHBIC
crocoObI 3eKTpu3aiuu Teir. OOBSCHATH SIBICHUE
3JIEKTPU3ALMHU HA OCHOBE 3HAHUM O CTPOECHUH BELIECTBA.
OnuceiBaTh U BOCIPOU3BOJIUTH B3aUMOJEHCTBUE 3aPSHKEHHBIX
TeIN.

OnuceIBaTh NPUHITUIT JEHCTBUS AJIEKTPOMETPA.
DopMyJIUPOBATH 3aAKOH COXPAHEHUS AJIEKTPUUECKOTO 3apsia,
yCIIOBUSI €r0 NpUMEHUMOCTH. COCTaBIISTh YpaBHEHHUE,
BBIPAYKAIOIIEE 3AKOH COXPAHEHUS JIEKTPUUECKOTO 3aps/ia, B
KOHKPETHBIX CUTYalUsIX. BBIYUCIATH, HCHIOJIB3Yys COCTABIEHHOE
ypaBHEHUE, HEU3BECTHBIC BETUUNHBI.

®opmynupoBath 3aKk0H KyioHa, yclioBUs €ro NpUMEHUMOCTH.
CocraBndTh ypaBHEHUE, BeIpaxkaroliee 3akoH KynoHa, B
KOHKPETHBIX CUTYalUsIX. BBIYMCIATH, HCHIOJIb3Yys COCTABIEHHOE
ypaBHEHUE, HEU3BECTHBIC BETMYMHBI. BBIUUCIIATE 3HAUCHUE
HanpsHKEHHOCTH TOJIs1 TOYEYHOTO AJIEKTPUUECKOTO 3apsia,
OTIPEJIEIIATh HAIMIPaBJICHUE BEKTOPA HANIPSHKEHHOCTH B
KOHKpeTHOU cutyaruu. ®opmynnpoBaTh NPUHLIMUIT
CYTMEPIIO3UIINH JIEKTPUUECKUX TTosiei. OnpenensiTh
HaIpaBJIEHUE U 3HAYEHUE PE3YJIbTUPYIOLEH HAMPSKEHHOCTH
BJIEKTPUYECKOTO MOJII CHCTEMbI TOUECUHBIX 3aPSIOB.
Ilepeuucnams ceoticmea TuUHUU HANPAACEHHOCMU
anekmpudeckoeo nois. I300paxats 3JIEKTPUIECKOE MOJIE C
MOMOILBIO JTUHUN HanpspKEHHOCTU. Pacnio3HaBath u
n300pakaTh JIMHUM HAMPSHKEHHOCTH TIOJISI TOYEYHOTO 3apsia,
CUCTEMBbI TOUEUHBIX 3aps0B, 3aPsKEHHOM MIIOCKOCTH,

NBYX (HeCKOIbKUX MapaJIeIbHBIX TUIOCKOCTEH, wapa, cghepei,
YuruHopa, OAHOPOIHOTO U HEOJHOPOIHOTO PIEKTPHUECKUX
MOJICH.

Ornpenenars Mo JUHUSAM HAMPSKEHHOCTH SJIEKTPUUYECKOTO MO
3HAKHU U XapaKTep pacrpeaeneHus 3apsaaIoB.

Onucwvieams nogedeHue NPoOBOOHUKOS8 U OUINEKMPUKOS 8
NIEKMPOCMAMULECKOM NOJle HA OCHOBE 3HAHUL O CIMPOeHUU
eewecmaa.

Pacnosznasams u 6ocnpoussooums senenust
NEKMPOCMAMULECKOU UHOVKYUU U NOJAPUSAYUU
OUDNIEKMPUKO8.

Teopemuuecku npedckazvléams Ha OCHOBAHUU 3HAHULL O
CmMpoeHuu seujecmaa nogeoerue NPOBOOHUKOS U OUDIEKMPUKOB
8 anekmpuyeckom noie. OOOCHO8bIBAMb U OMCINAUBAMb CEOH)
MOUKY 3DEeHUsl.

Cocmaenams pagseHcmaa, ce:A3vl8aroujue Hanpa’HCEHHOCMb
INEKMPULECKO20 NOJISL 8 OUIIEKMPUKE C HANPAHCEHHOCMBIO
BHEUHe20 2IeKMPU1ecKko20 nojis. Bertuucaams, ucnonvsys
coCmasieHHoe ypasHeHue, Heu38eCnmHble GeIUYUHDI.
Onucvleams npuHyun 0eucmeus d1eKmpocmamuyeckor
3auumol.

Onpeaenars NOTEHLIHAT JIEKTPOCTATUYECKOTO MOJISl B JAHHOM
TOYKE MOJI OJJHOTO U HECKONbKUXTOUECUHBIX IEKTPUUECKUX
3apsIOB, NOMEHYUATbHYIO IHEPSUIO INIeKMPULECKO20 3apsaod U
cucmembl dJIeKMpUecKux 3aps008, pasHOCTh




MOTEHIUAIIOB, pabomy 31eKmpoCmamuyecKo2o

noJiA, HAIPSPKEHUE B KOHKPETHBIX CUTYyaLUsX.

CocTaBnATh ypaBHEHNs, CBA3BIBAIOIINE HAIPSYKEHHOCTD
3JIEKTPUYECKOTO I0JISL C PA3HOCTBHIO IOTEHIUAIOB. BIYKCIIATS,
HCIOJIb3YSl COCTABICHHOE YPABHEHUE, HEU3BECTHBIE BEIINYUHBI.
N300pakaTh SKBUIIOTEHIIHATEHBIC TIOBEPXHOCTH
NEKTPUYECKOro nosist. Pacrio3HaBaTe 1 BOCIIPOU3BOIUTH
SKBUIIOTCHIMAIbHBIC IOBEPXHOCTH I10JIsI TOYEYHOIO 3apsaa,
CHUCTEMBI TOYECUHBIX 3apAA0B, 3apSHKCHHOMN IUIOCKOCTH,

IBYX (HeCKOIbKUX) MApaIeNbHbIX TIOCKOCTEH, wapa, cgepuol,
YunuHOpa, OAHOPOHOTO U HEOJHOPOIHOIO SJIEKTPUYECKUX
nosnieil. OOBACHATH YCTPONUCTBO, MPUHIIMIT ACUCTBUS,
IIPAKTUYECKOE 3HAYCHUE KOHJAEHCATOPOB. BhUnCIATh 3HaUeHNSA
3JIEKTPOEMKOCTH ITUIOCKOIO KOHJIEHCATOPa, 3apsiia
KOH/IEHCATOPa, HAIIPSDKEHUs Ha O0KJIaIKaX KOHAEeHcaTopa,
I1apaMeTpOB INIOCKOIO KOHJIEHCATOPA, SHEPTUH
NEKTPUYECKOTO T10JIs1 3apSyKEHHOI0 KOHJIEHCATOPA B
KOHKPETHBIX CUTYalHUsIX.

Paccuumvisamov 06wyro émkocmu cucmemsvt KOHOEHCAMOPOS.
Haxonute B UHTEpHETE U NONOJHUTEILHON JIUTEPATYPE
uHpopMalno 00 OTKPBITHH JIEKTPOHA, UCTOPUU U3YyUCHUS
ANEKTPUYECKUX SBJIEHUH. [ OTOBUTH Npe3eHTaLUN U COOOLICHUS
10 U3YYEHHBIM TeMaM (BO3MOKHBIE TEMBI ITPEJICTABICHBI B
y4eOHUKe).

4.2

3aKOHBI ITOCTOSHHOT'O
TOKA

JlaBaTh onpeneieHue MOHATHI: AIEKTPUYECKUNA TOK, CHJIA TOKA,
BOJIbT-aMII€pPHAasi XapaKTEPUCTUKA, JIEKTPUUECKOE
COTPOTHUBIIEHNE, CTOPOHHUE CUJIBI, DJIEKTPOIBIIKYIIAS CHIIA.
[lepeuncnarh ycaoBUs CYIIECTBOBAHUS 3JIEKTPUUECKOTO TOKA.
Pacnio3naBath 1 BOCIIpOU3BOAUTH SIBJICHUE DJIEKTPUUECKOTO
TOKa, AEHCTBUA 3JIEKTPUUECKOT0 TOKA B IPOBOIHUKE.
OOBACHATH MEXaHU3M SIBJICHUN HA OCHOBAHWH 3HAHUH O
CTPOEHHUH BEILIECTBA.

Co3z0asamb KomnvlOmepHvle MOOENU INEKMPULECKO20 MOKA.
[Tonbp30BaTbCst aMnepMeTpoOM,

BOJIBTMETPOM, OMMEMPOM. YIUTHIBATH OCOOEHHOCTH
M3MEpEeHUs] KOHKPETHBIM MPUOOPOM U TpaBUIIa MOAKIIOYECHUS B
AIEKTPUUYECKYIO IIETb.

HccnenoBaTh 3KCIIEPUMEHTAIBHO 3aBUCUMOCTD CUJIbI TOKA B
MMPOBOJIHUKE OT HAMPSDKEHUS U OT CONPOTHBIICHUS TIPOBOTHUKA.
Ctpouts rpadvk BOJIbT-aMIIEPHON XapaKTEPUCTUKH.
®dopmynupoBath 3aKk0oH OMa 111 yJacTKa eMd, YCIOBUS €T
npuMeHUMOcTU. COCTaBISATh YpaBHEHHUE, OMKUCHIBAIOIIEE 3aKOH
OmMa 1t ygacTKa 1eTH, B KOHKPETHBIX CUTyalusiX. BeaucisTh,
WCIIONB3Ys COCTABICHHOE YPABHEHUE, HEU3BECTHBIE 3HAUCHUS
BEJIMYUH.

PaccunthiBaTh 00I1I€€ COMPOTHBIICHNE YIaCTKA IIETH MPU
MOCJIeIOBATEILHOM U MapAJIICIIBHOM COEIMHEHUSX
MIPOBOJIHUKOB, NpU CMEULAHHOM COEOUHEHUU

npo6oOHUKO0E. BBITTOTHATE pacueThl CHJI TOKOB U HaINPSKEHUH B
Pa3IMYHBIX (B TOM YUCIIE B CIOXKHBIX) SJIEKTPUUECKUX IIETISX.
®opMyJIUPOBATH U UCIIOIB30BATh 3aKOH J>koyis-JIenna.
Omnpenensite paboTy U MOITHOCTD IEKTPUUECKOTO TOKA,
KOJIMYECTBO TEIUIOTHI, BBIJCISIFOLIEHCS B TPOBOIHUKE C TOKOM,
MIpU 33JIaHHBIX MTapaMeTpax.

®opmynupoBaTh 3aKk0H OMa 1714 MOJHOMW LIETH, YCIIOBHS €r0
npuMeHUMOCTU. COCTaBIATh YpaBHEHHUE, BBIPAKAIOIIIEE 3aKOH
OMa 111 MOJTHOM 11eNH, B KOHKPETHBIX CUTyalUsIX.
PaccuntbiBaTh, UCMOJNIB3Ys COCTABIIEHHOE YPaBHEHUE,
HEWU3BECTHBIE BEJITMYHHBI.




W3MepsTh 3HaUeHUE 2JEKTPOIBUKYILEH CUIIbI, HAIPSKEHUE U
CHJIy TOKA Ha Y4YacTKE LIENH C IOMOIIbIO BOJIBTMETPA,
amIepMeTpa U HUQPPOBBIX JaTYNKOB HAPSYKEHUS U CUJIIbI TOKA.
Cobnronats nmpaBuiia TEXHUKH 0€3011aCHOCTH MPH padoTe ¢
UCTOYHHUKAMU TOKA.

Paborats B mape, rpymre npy BEITOJTHEHUN TPAKTUIECKUX
3aJaHUMN.

Haxonuts B nuteparype u MHTEepHETE HH(OPMAIIHIO O CBS3H
JIEKTPOMArHUTHOTO B3aUMOJEHCTBUS C XUMHUECKUMHU
peakusMu U OMOJIOTHYECKUMU TIPOIECCaMHu, 00
HCIOJIb30BAHUY IEKTPUUECKUX SIBICHUH KUBBIMU
OpraHM3MaMu U T. 1.

['0TOBUTH Npe3eHTALUU U COOOLIEHUS 10 U3YUYEHHBIM TEMaM
(BO3MOKHBIEC TEMBI ITPE/ICTABICHBI B YUCOHHKE).

Buinonnams dononnumenshuvie ucciedosamenvcekue pabomul no
U3YYUEHHBIM MeMam (603MOiCHbIe MeMbl NPeOCMABIeHbl 6
yuebOHuUKe).

4.3

DNEKTPUUECKUN TOK
B Pa3IMYHBIX Cpeax

JlaBaTh onpeniereHue MOHATHI: HOCUTENIN JIEKTPUIECKOIO
3apsijia, IPOBOJUMOCTD, C8EPXNPOBOOUMOCHb, COOCTBEHHAS
IIPOBOAMMOCTbD, IIPUMECHAS IIPOBOIUMOCTD, HIEKTPOHHAS
IIPOBOJUMOCTbD, JBIPOYHAS IPOBOAUMOCTD, P-N-IIEPEXOL,
BaKyyM, TEPMO3JIEKTPOHHAs! 3MUCCHUS, JIEKTPOJIN3, Fa30BbIN
paspsij, pekoMOUHalus, HOHU3ALIKs, CAMOCTOSITENIbHBIN pa3psi,
HECaMOCTOSITENIbHBIN pa3psih, niazma.

Pacnio3naBaThe 1 ONUCHIBATH SIBJICHUS IIPOXO0KICHUS
NEKTPUYECKOT0 TOKA Yepe3 IPOBOJHUKH, ITOTYITPOBOJHHKH,
BAKYYM, DJIEKTPOJIUTHI, Fa3bl.

KauecTBeHHO XapaKTepu30BaTh JIEKTPUUECKUN TOK B CPELE:
Ha3bIBaTh HOCUTENHN 3apsA0B, MEXaHU3M HX 00pa3oBaHMs,
XapaxkTep ABMKEHUS 3apsA0B B JIEKTPUUECKOM I10JI€ U B €T0
OTCYTCTBHE, 3aBUCUMOCTD CUJIBI TOKA OT HANPSKEHHUS,
3aBUCUMOCTD CUJIbI TOKA OT BHEIIHUX YCJIIOBHM.
Teopemuuecku npedcKazvl6ams Ha OCHOBAHUU SHAHULL O
CcmMpoenul eewjecmea xapakxmep Hocumeretl 3apsoo8 8
PAa3IUUHbIX CPeOax, 3a8UCUMOCIb CONPOMUBTEHUS
NPOBOOHUKO8, NOJYNPOBOOHUKOS U INEKMPOIUMOE O
memnepamypwi. IIpueooums npumepvl husuueckux
9KCNEPUMEHMOB, AGNAUUXCA KPUMEPUAMU UCTHUHHOCTIU
meopemuyeckux npeockasanuti. Obocnogvlieams u
omcmausams C80uU NPeonoNONCEHUs.

[IepeunciaATe OCHOBHBIE NTOJIOKEHUS TEOPUH IJIEKTPOHHOU
MIPOBOJAMMOCTU METAJUIOB. BBIYUCIIATE 3HaUEHU CpeaHeEn
CKOPOCTH YHOPSAIOYEHHOTO IBUKEHUS JJIEKTPOHOB B METAJIE
10/, IEUCTBUEM DJIEKTPUUECKOTO I10JIs1 B KOHKPETHOU CUTYALUH.
Onpenenars CONPOTUBIEHUE METAIINYECKOTO TPOBOIHUKA IIPH
JJAHHOU Temneparype.

DKCnepumMeHmanbHo uccie0o8ams 3a6UCUMOCHb
CONPOMUBNIEHUS MEMANTUYECKUX NPOGOOHUKOE OM
memnepamypeoi.

IIpusooumu npumepvi c6epxnpo8OOHUKOE, NPUMEHEHUS
C8EPXNPOBOOUMOCTIU. Y IMOUHAMb 2PAHUYbL NPUMEHUMOCU
3axkona Oma 6 cé43uU ¢ cyujecmeosanuem s161eHus
C8EPXNPOBOOUMOCTIU.

[IepednciiaATs OCHOBHBIE IIOJIOKEHUS TEOPUH IIIEKTPOHHO-
JBIPOYHON MTPOBOAUMOCTH MOTYITPOBOIHUKOB.

[IpuBOAUTE IPUMEPHI YUCTHIX MOJIYIIPOBOAHUKOB,
IIOJIYIIPOBOIHUKOB C JOHOPHBIMH U aKLIENITOPHBIMU
IIPUMECSMH.

DKCnepumMenmanbHo ucciedo8ams 3a8UCUMOCHb




conpomueneHus NOIYNPOBOOHUKOE On MeMnepamypbol u
0CBEUEHHOCU.

Obvscuams meopuro npogooumocmu p-N-nepexooa.
Ilepeuucnams ocrhosHbie coticmea p-N -nepexooa.
IIpumensams meopuro npoeoOUMOCmU K ONUCAHUIO paDOmMbl
ouoda u mpanzucmopa. IIpuBoIuTH IPUMEPHI UCTIOIb30BAHUS
HOJTYIIPOBOITHUKOBBIX TPHUOOPOB.

[lepeuncasTe ycaoBUs CYIIECTBOBAHUS JIEKTPHUECKOTO TOKA B
BakyyMe. [IpMMeHATh 3HaHUS O CTPOCHUH BEILEeCTBa JUIs
OTIMCAaHMS ABJICHUS TEPMOIJIEKTPOHHOM dMHccuu. ONUCHIBATh
IPUHLUI JEHCTBUS BaKyyMHOI'O IM0/1a, 3JIEKTPOHHO-TTy4EeBOM
TPYOKH.

[IpuBOAUTE MpUMEPHI UCIIOIB30BAHUS BAKyYMHBIX IPUOOPOB.
OOBACHATH MEXaHU3M 00pa30BaHMsI CBOOOIHBIX 3aps/IOB B
pacTBOpax M paciuiaBax JEKTPOIUTOB.

OnwuceIBaTh 3aBUCUMOCTh COIPOTUBIICHUS JIEKTPOIIUTOB OT
TeMIeparypsl. Teopemuuecku Ha OCHOBAHUU 3HAHULL O
CmMpoeHuU gewecmea npeocKazvleams Xo0 npoyecca
anexkmpoausa. Ilpueooums npumepsi u 60CnpoU3800UMb
Qusuueckue sKCnepumMenmol, nNOOMeepIHcoaroujue 8bloeieHue Ha
INEKMPOOax euyecmsea npu NPOXOHCOEHUU INEKMPULECKO20
MoKa yepe3 1eKmpoaum. Ymounamo epanuybl npUMeHUMOCmu
3axkona Oma 01 ONUCAHUS NPOXOACOEHUSL INEKMPULECKO20
MoKa 4uepe3 1eKMmpoauUmbl.

[IpuMeHATh 3HaHUS O CTPOCHUU BEILECTBA JJIsl ONUCAHUS
SIBIICHHSI SJIEKTPOJIH3a.

Cocmasnsams ypasHenue, onucwvlearowee 3aKoH d1eKmpoau3a
Dapaodes, 0151 KOHKpemHbIX cumyayuii. Boruucisams, ucnonvsys
cocmasiienHoe ypasHeHue, Heu38ecmuble 3HA4eHUs GeNUYUH.
[IpuBOAMTE IPUMEPHI NCTIOTB30BAHUS DIIEKTPOIIN3A.
OOBACHATH MEXaHU3M 00pa30BaHMsI CBOOOIHBIX 3aps/IOB B
rasax.

[IpuMeHsATh 3HaHUS O CTPOCHUU BEIECTBA ISl ONMCAHUS
SIBIICHUI CaMOCTOSITEIbHOTO U HECAMOCTOSATEIBHOTO Pa3psIOB.
Pacrnio3HaBath, NPUBOAUTE IPUMEPHI, HEPEUUCIISATH YCIOBUS
BO3HUKHOBEHHS CAMOCTOSITEIILHOTO ¥ HECAMOCTOSI TEITEHOTO
ra30BbIX Pa3psAA0B, Pa3IMYHBIX TUIIOB I'a30BbIX Pa3psIOB.
[TpuBOAMTH IPUMEPHI CTIOTB30BAHMUS Ta30BBIX Pa3psIIOB.
Ilepeuucnams ocHogHble colicmea u obnacmu npUMeHeHus
naasmol.

Pabomams 6 nape, epynne npu evinonneruu
UCCIe0068amenbCKux pabom, npu o0cyuwecmeieHuu
meopemuieckux npeocKa3anuil.

Haxomauts B nuteparype u aTepuere nudopmaruio no
3agaHHol Teme. [lepepabaTbiBaTh, aHATU3UPOBATH U
MPECTaBIATh HH()OPMAIHIO B COOTBETCTBUH C TTOCTABICHHBIMHU
3aJauaMH.

['OTOBUTH MIPE3EHTAINN B COOOIICHHS IO U3YUYEHHBIM TeMaM
(BO3MOJKHBIE TEMBI NIPE/ICTaBIIEHBI B y4EeOHUKE)

S) IToBTOpEHME 4
Peszepr 3
11 kaacc (70 yacos, 2 yaca B HeJleJ110)
1. OCHOBEBI 9
ANEKTPOAUHAMUKH
(mpomomKeHne)
1.1 | MarguTHOE 1oiIe 5 JlaBaTh onpeneneHne MOHATHI: MarHUTHOE TTOJIE, MHTYKIIHS

MarHuTHOTO TOJIsL, BUXPEBOE MoJie, Chila AMIepa, cuia
JlopeHnia, (heppoMarHeTuk, I0MeH, TeMIeparypa
Kropu, macnumnas nponuyaemocmo 6ewgecmaa.




JlaBaTh onpeneneHne eAUHUIBI MHAYKIIMM MAarHUTHOTO TTOJIS.
[IepeunciiaATe OCHOBHBIE CBOMCTBA MATHUTHOT'O TOJIS.
N300paxaTh MarHUTHBIE JIMHUK TOCTOSTHHOTO MarHUTa,
MPSIMOTO MTPOBOJIHUKA C TOKOM, KaTYIIKH C TOKOM.

Hab6mronaTe B3anMoieiicTBUE KaTYIIKK C TOKOM M MarHuTa,
MAarHUTHOM CTPEJIKH U IIPOBOJHUKA C TOKOM, JICHCTBHE
MAarHUuTHOTO NOJIA HA JBUKYILYIOCS 3apsSHKEHHYIO YACTHUILY.
dopMynHpoBaTh 3aKOH AMIiepa, Ha3bIBATh IPAHUILIBI €TI0
MIPUMEHUMOCTH.

Ornpenenars HanpaBlieHUE JUHUN UHAYKIIUA MAarHUTHOTO TOJIs
C TIOMOIIIBIO MpaBuiia OypaByKMKa, HAMPABICHHE BEKTOPOB CUJIbI
Awmrniepa u cuibl JlopeHiia ¢ moMoIibio IpaBuiIa JIEBOK PYKH.
[IpumensTs 3akoH Amriepa v popMyTy AJis BEIYUCICHUS CUITBI
JlopeHua nipu penieHuu 3aaad.

ObvsacHams npunyun pabomol YUKIOMPOHA U MACC-
cnekmpozpagha.

[lepeuncnaTh TUIBI BELIECTB 10 MArHUTHBIM CBOMCTBAM,
Ha3bIBaTh CBOMCTBA JHa-, l1apa- U PeppoOMarHeTHKOB.
N3mepsTh cuity B3auMOIEMCTBUS KATYIIKK ¢ TOKOM M MarHura.
Hccneoosams macnummuvle ceoiicmea mei, U320MOBIEHHbIX U3
pasHulx Mmamepuanos. PaboTaTh B mape Npu BHIOIHECHUH
MPAKTUUECKUX 3a/IaHH, B IIape U TPYyIIE P PEUICHUH 3a]1a4.
ObvscHamb npuHYun Oeticmeus 31eKmpouUIMepumeIbHbIxX
npubOpos, SPOMKO2080PUMENSL U INEKMPOOSUSAMEIAL.
Haxomuts B nuteparype u MHTepHeTe nHopmanuio o BKIaae
Awmrniepa, JIopeHa B M3y4eHue MarHuTHOTO 1OJIs, PYCCKOIO
¢u3uka CToneToBa B HUCCIEI0BAHUE MATHUTHBIX CBOWCTB
(dheppoMarHeTuKoB, 0 IPUMEHEHUH 3aKoHa AMIiepa,
MPAaKTUYECKOM HUCIIOJIb30BAHUM JIEWCTBUSI MAarHUTHOIO MOJIS Ha
JBIDKYIIUICS 3apsif], 00 YCKOPUTENSAX dJIEMEHTAPHBIX YacTHIL, O
BKJIa/I€ POCCUICKUX YYEHBIX B CO3/IAHHE YCKOPHUTENIEH
3JIEMEHTAPHBIX YaCTHUII, B TOM Yuciie B O0beTuHEHHOM
WHCTUTYTE siiepHbIX uccnenoanuii (OVAN) B r. JlyOHe u Ha
agponnomkosutaiinepe B LIEPHe; 06 ncnonb3oBanuu
(heppoMarHeTUKOB, O MArHUTHOM TOJIE 3EMITH.

['oToBUTH Npe3eHTAIIMHN U COOOIIEHUSI TI0 U3YYEHHBIM TeMaM
(BO3MOYKHBIE TEMBI MTPE/ICTABIICHBI B yUCOHHKE).

1.2

3HCKTpOMaFHI/ITHaH
HWHIAYKOWUA

JlaBaTh onpenieneHre NOHATUI: SBJIIEHUE PJIEKTPOMarHUTHOM
WHAYKIMWA, MATHUTHBIN NOTOK, D/]C nHaykumu,
WHJIYKTUBHOCTb, caMOMHAYKIMsA, D/]C caMOMHTyKIIUH.
Pacno3naBate, BOCIIpOU3BOANTH, HAOTIOIATh SBJICHHUE
ANEKTPOMArHUTHOW UHIYKITNH, TOKA3bIBATh TPUINHHO-
CJIEICTBEHHBIC CBSI3U MIPHU HAOIIOIeHNH siBieHus. Habmonate u
aHAJIM3UPOBATH HKCIIEPUMEHTHI, IEMOHCTPUPYIOIINE TPABUIIO
Jlenmna.

®opMynHrpoBaTh MpaBuiio JIeH1a, 3aK0H 3JIEKTPOMarHUTHOM
WH]IYKIIUW, Ha3bIBaTh TPAHUIIBI €70 IPUMEHHUMOCTH.
HccnenoBaTh sSiBIEHUE IEKTPOMATHUTHON MHAYKIUU.
Ilepeuucnsams ycnogus, npu KOMopwvlx 603HUKAEM
UHOYKYUOHHDILL TMOK 8 3AMKHYMOM KOHmMYpe, Kamyuixe.
Onpedenamob poib dHcene3Ho20 cepOeHHUuKd 8 Kamyuixe.
Uszobpasxcams epaguuecku eHeuinee u UHOYKYUOHHOE
Mmaenumuwle noas. Onpeoensims HANpasieHue UHOYKYUOHHO2O
MOKa 8 KOHKPEeMHOU CUmMyayuu.

OOBACHATh BOSHUKHOBEHHE BUXPEBOTO JIEKTPUICCKOTO TOJIS U
3JEKTPOMArHUTHOTO 1ost. Onucvigéamsv npoyecc
603HuKkHo8eHUss I/[C uHOYKYyuUU 68 OBUINCYUUXCS NPOBOOHUKAX.
Ilpeocmasname npunyun oeticmeus 31eKmpo2eHepamopa u
9NEKMPOOUHAMUYECKO20 MUKPODOHA.




PaGotate B mape u rpyrine npu BHIIOTHEHUH MPAKTUYECKIX
3a/IaHHi, MJIAHUPOBATH IKCIIEPUMEHT.

[lepeuuncnsaTe npuMepbI UCTIONH30BAHUS SIBICHUS
3JEKTPOMArHUTHON MHIYKIIUU.

PacrioznaBath, BOCIIPOU3BOIUTE, HAOIIOAATD SBJICHUE
CaMOUHIYKIIMH, 10Ka3bIBaTh IPUUYMHHO-CJIEICTBEHHBIE CBA3U
IIpY HAOJIIOICHUU SIBJICHHUSL.

®opMyIMpOBaTh 3aKOH CAMOMHIYKIIMH, HAa3bIBaTh IPAHMIIbI €70
MPUMEHUMOCTH.

[IpoBOANTH AHAIOTHIO MEXAY CAMOMHAYKIMEH U HUHEPTHOCTHIO.
Onpenensitb 3aBUCUMOCTh UHAYKTUBHOCTH KaTYIIKHU OT €&
JUIMHBI U IIJIOLIAAU BUTKOB.

OnpenensaTb B KOHKPETHOM CUTYallMH 3HAYEHUS: MAaTHUTHOTO
notoka, DJC unaykuuu, 37C unoykyuu 8 08UNCYWUXCs
npogooHukax, DJIC caMOMHAYKIIUU, HHIYKTUBHOCTb, 9HEP2UIO
NEeKMPOMASHUMHO20 NOJIA.

Haxomnuts B nuteparype u Matepuere nndopmaruro o6
HCTOPUU OTKPBITUSA SBJIEHUS 3JIEKTPOMArHUTHON MHAYKLUH, O
BKJIaJIC B M3yYEHHUE 3TOTO SIBJICHUS poccuiickoro ¢usuka J. X.
Jlenna, o 60prOe ¢ MPOSIBICHUSMH JIEKTPOMArHUTHON
WHIYKIUH U €€ UCTIOIb30BAHUH B POMBIIINIEHHOCTH. [ 0TOBUTH
MPE3CHTAIMH U COOOIIEHHUS 110 U3YYECHHBIM TeMaM (BO3MOXKHbBIE
TEMBI [IPE/ICTABJICHBI B yUCOHHKE).

2. KonebGanus u Bomuer | 17
2.1 | Mexanunueckue 3 JlaBaTh ompenieicHre MOHATHIA: KoJieOaHus, KoeOaTebHast
KoJIeOaHUs crcTeMa, MEXaHUYEeCKHUE KOJICOaHUs, TApMOHUYCCKHE

KoJiebaHus1, CBOOOIHBIE KOJIeOaHus, 3aTyXaronme Koiaeoanus,
BBIHYKJICHHBIE KOJIeOaHMsI, pE30HAHC, CMEIICHNE, aMIUIUTY 1A,
TepUOJI, YacToTa, COOCTBEHHAs YacToTa, (hasa.

HaspiBaTh ycnoBusi BOSHUKHOBEHHS Konebanuii. [IpuBoauTh
MPUMEPHI KOJIeOATEITHHBIX CHCTEM.

OnuceIBaTh MOJICTH «IIPYKHUHHBIA MasSsTHUK,
«MaTeMaTUYCCKUI MasITHHUK.

[lepeuncnsaTb BUIbI KOJIEOATEIHLHOTO IBUKEHHS, UX CBOWCTBA.
Pacno3naBatk, BOCIpOU3BOANTH, HAOIIOJATh TAPMOHUYECKHE
KojebaHus1, cBOOOHBIE KoNIeOaHUs, 3aTyXarolue KoieoaHus,
BBIHYK/ICHHBIE KOJICOAHHUsI, PE30HAHC.

[Tepeuncnsath criocoObl MOMyUYeHUs: CBOOOIHBIX U
BBIHYKJICHHBIX MEXaHUYeCKUX Kosiebanuil. CocTaBiIsITh
ypaBHEHHE MEXaHUYECKUX KOJIeOaHUIA, 3alUChIBATh €T0
penrerne. OnpeneaTh M0 YPaBHEHHIO KOJIeOATeILHOTO
JIBUKESHHSI ITApaMeTPhbl KOJIEOaHU.

[IpencraBisaTh rpagUUecKu 3aBUCUMOCTb CMEIIEHHUS, CKOPOCTH
Y YCKOPEHHS OT BPEMEHHU MPH KOJIeOaHUAX MaTeMaTHIECKOTO U
MPYXKUHHOTO MassTHUKOB. OmpeaesnaTs o rpaduky
XapaKTePUCTHKU KOJICOAHHI: aMITUTYAY, IEPUOJI U YaCTOTY.
H3zo0pasicame epaguuecku 3a8UCUMOCMb AMIIUMYObL
BbIHYHCOEHHBIX KONEOAHU OM YACTOMbL bIHYHCOAIOWEU CUTBL.
Ananusuposamo uzmeneHue 0aHHO20 epaguKa npu usMeHeHul
mMpenus 8 cucmeme.

BBIUUCIIATE B KOHKPETHBIX CUTYAIUSX 3HAUYCHUS ITePHOIa
KoJeOaHUi MaTeMAaTUYECKOTO WM IPYKUHHOTO MasTHHKA,
SHEPTUU MasITHUKA.

OOBACHATH MpeBpaILEHUs SHEPTHH MTPU KOJICOAHUAX
MaTeMaTHYECKOTO MasiTHUKA U TPy3a Ha MPYKHUHE.
HUccneoosams 3a6ucumocms nepuooa konebanuil
MAMeMamuyecKoe0 MasmHuKa om e2o OIUHbL, MAccyl U
amnaumyoul Konebanuil. Mcciedosams 3a8ucumocms nepuooa
KOJIeOaHUllL 2py3a HA NPYIHCUHE OM MACCHL 2PY3d U HCECMKOCIU




NPYIAHCUHDL.
PaGorats B mape u TpyIine npu peieHry 3a1a4d U BBIMOJTHEHUN
MPAKTUYECKUX 3aJIaHH, UCCIIE0OBAHUA, INIAHUPOBATh
JKCIepUMEHT. Bectu nuckyccuro Ha Temy «Pomb pe3oHaHca B
TEXHUKE U OBITY».

Haxonuts B nuteparype u MuTepHeTe nnpopmanuio 0o
WCIOJIb30BAaHUU MEXaHWYECKUX KojeOaHuil B mpudopax
reoJ0ropa3BeIky, 4acax, KauessaX, Apyrux yCTpoiucTBax, 00
WCIOJIb30BaHUHU B TEXHUKE U MY3bIKE pe30HaHca U 0 0opboe ¢
HUM.

I'oTOBUTH Mpe3eHTaH U COOOIICHHUS [0 U3YYEHHBIM TeMaM
(BO3MOKHBIEC TEMBI IIPE/ICTABICHBI B YUCOHHKE).

Pewate 3amaun. KoHTponmpoBaTh pelieHne 3a1a4 CaMuM 1
JPYTUMU yUAITAMUCS.

2.2

DNeKTpOMarHuTHHIC
KoJe0aHus

JlaBaTh ompeneneHne MOHATHIA: SJICKTPOMAarHUTHBIC KOJIeOaHuUs,
KoJeOaTenbHbINH KOHTYp, CBOOOIHBIC 2JIEKTPOMArHUTHBIE
KoJIcOaHUs, a8moKonebanus, asmoKkoiedamenbHas
cucmema,BBIHYXJIEHHBIE SJIEKTPOMarHUTHbIE KoJeOaHus,
MEPEMEHHBIN ANEKTPUUECKUN TOK, AKTUBHOE

COTIPOTUBIICHUE, UHOVKINUBHOE CONPOMUBIEHUE, EMKOCMHOE
conpomueienue, NoJIHoe CONPOMuUBIeHUe Yenu NepemeHHO20
moKa, IUCTBYIOIIEe 3HAaUeHNE CHIIbI TOKA, ICHCTBYIOIIEE
3Ha4YCHUE HaNpsDKEHUs, TpaHchopmarop, koddduiment
TpaHchOpMaIIH.

N3o0paxaTh cxeMy Koje0aTeabHOro KOHTYpa | OITUCHIBATh
MIPUHITUIT €10 PabOTHI.

Pacnio3naBatk, BOCIIpOU3BOAUTH, HAOIIOJaTh CBOOOTHBIE
JIEKTPOMArHUTHbBIE KOJIEOAHUsI, 8bIHYHCOEHHbIE
INeKMPOMASHUMHbBLE KOJIEOAHUSL, PE30OHAHC 8 Yenu NepemMeHH020
moxa.

AHanM3UpOBATh NMPEBPAICHUSI YHEPTUU B KOJIeOATEIIHHOM
KOHTYpE MPH dNIEKTPOMATHUTHBIX KOJIEOAHUSX.

[IpencrasnsaTs B Buse rpaKoOB 3aBUCUMOCTD JIEKTPUUECKOTO
3apsiaa, CUJIbl TOKA U HAIPsDKEHUS OT BpEMEHU MpU CBOOOIHBIX
AJEKTPOMAarHUTHBIX KosiebaHusx. Onpenensrs no rpaguxy
KoJjeOaHuil XapaKTepUCTUKH: aMIUTUTYAY, IEPUOJI U YacTOTY.
IIposooums ananozuro mexncoy mMexaHudecKumu u
INEKMPOMALHUMHBIMU KOJeOAHUAMU.

3anuceiBaTh popMyny TomcoHa. BUUCIATH ¢ TOMOUIBIO
¢dbopmynbl ToMcoHa IEpUOA U YACTOTY CBOOOIHBIX
AJIEKTPOMATrHUTHBIX KOJICOaHUHA.

Onpenensth Mepuo/, 4acTOTy, aMIUTUTYAY KoieOaHul B
KOHKPETHBIX CUTYyalusix. Mcciedosams 31eKmpomMacHumHble
Konebanusi.

Ilepeuucnams ceoticmea aemoxonebanuil, a8mMoxo1e0amenbHol
cucmemvl. Ilpugooums npumepsvl asmoxo1e6amenbHbix
cucmem, UCNOIb308AHUS ABMOKOLEOAHUIL.

OOBSCHATH MPUHIIMII MTOTYYEHHUS IEPEMEHHOTO TOKA,
YCTPOUCTBO Te€HEpATOpa NEPEMEHHOTO TOKa.

HazpiBaTh 0COOCHHOCTH MEPEMEHHOTO AIEKTPUIECKOTO TOKA Ha
y4acTKe 1IN C Pe3UCTOPOM.

Hazvisams ocobennocmu nepemenno2o 31eKmpuiecko2o moka
Ha yuacmie yenu ¢ KOHOEeHCamopoM.

Hazvisams ocobennocmu nepemenno2o 31eKmpuiecko20 moka
Ha yuacmie yenu ¢ Kamywkot UHOYKMUGHOCMIU.

3anuceiBaTh 3ak0H OMa 715 ENU IEPEMEHHOTO TOKa.
Haxoauth 3Ha4eHUS CUITBI TOKA, HAITPSDKCHUS, aKTUBHOTO
COTIPOTUBIICHUS, UHOVKIMUBHO20 CONPOMUBTEHUS, EMKOCNHO20
CONPOMUBIEHUSL, NOJIHO20 CONPOMUBIEHUs. TICTIH TIEPEMEHHOTO




TOKAa B KOHKPETHBIX CUTYyallUsIX.

Brruncnsate 3HaYCHHS] MOIITHOCTH, BBIJCIISIONICHCS B TIETTH
MEPEMEHHOT0 TOKa, JeHCTBYIONINE 3HAUEHUS TOKa U
HaTPSIKECHUS.

Ha3zvieamw ycnosus 6o3nuxHosenus pe3oHanca 8 yenu
nepemeHH020 MOKd.

OnuceiBaTh yCTPOUCTBO, MPUHIUN AEUCTBUS U TIPUMEHEHUE
Tpancdopmaropa.

Buiuuciams koagppuyuenm mpancgopmayuu 6 KOHKpemHvix
CUMYAYUSIX.

Haxomuts B nuteparype u Mutepuere nudopmanuio o
MOJTy4YeHUH, TIepeiadue U MCIIOJIb30BaHUH IEPEMEHHOTO TOKa, 00
WCTOPUU CO3/1aHUs U IPUMEHEHUN

TpaHc(hOPMATOPOB, UCNOILIOBAHUU PE3OHAHCA 8 Yenu
nepeMeHH020 MoKa u o 6opvbe ¢ HUM, ycriexax u npodiemax
AJIEKTPOIHEPTETUKH.

Cocmasnams cxemwl npeobpazosanus snepeuu va TOL u I'3C,
a maxoice cxemy nepeoadu u NOMpeoaIeHUs.

9/1eKMpOoIHepauL, Ha3bIBaTh OCHOBHBIX MOTpeOuTenen
ANEKTPOIHEPIUHU. [lepeuuciiames npuyunsl NOmeps IHEP2UU U
B03MOJICHOCMU O/I51 NOBbLULEHUS YD PeKmusHOCmU eé
UCNOTIL30BAHUS.

Bectu auckyccuto o mosib3e U Bpee dIEKTPOCTaHIIHH,
apryMEHTHPOBATH CBOIO MO3HUIUIO, YMETh BHICTYIINBAThH
MHEHUE IPYTUX YUaCTHUKOB.

['OTOBUTH Mpe3eHTAIINN U COOOIICHHUS 110 H3YICHHBIM TeMaM
(BO3MOYKHBIE TEMBI MTPE/ICTABICHBI B YYCOHHKE).

2.3

Mexannueckue
BOJIHEBI

JlaBaTh onpenieneHrEe NOHATUI: MEXaHUYeCKasl BOJIHA,
TonepeyYHast BOJIHA, TPOJI0JIbHASI BOJIHA, CKOPOCTh BOJIHBI,
JUTHA BOJIHBI, (pa3a BOJHBI, NIOCKAS 8OJIHA, BOJIHOBAS
noeepxHocmv, (hpoHm 60JIHbl, Y4, 3BYKOBask BOJIHA, TPOMKOCTh
3ByKa, BEICOTA TOHA, TEMOp, OTpaKEHUE, MPEIOMIICHUE,
MIOTJIOLEHUE, UHTEpPepeHus, ougparyus,

nosApuzayus MEXaHM4EeCKUX BOJIH, KOT€PEHTHbBIE UICTOUYHUKH,
CTOsIYast BOJIHA, aKYCTUYECKUN PE30HAHC,
MJIOCKOMNOJIIPU30BaHHAs BOJIHA.

[Tepeuncnars cBOKCTBA MEXaHMYECKUX BOJH. Pacno3HaBaTts,
BOCIIPOU3BOIUThH, HAOIOIaTh MEXaHUYECKUE BOJHBI,
TIOTIEPEYHBIE BOJIHBI, TIPOJIOJIbHBIC BOTHBI, OTPAKEHUE,
MpeioMIIeHUE, TOTIIONIeHNEe, HHTePHEPEHIINIO, Oudparkyuto u
nospuzayulo MEXaHMIeCKuX BOJTH. Ha3bIBaTh XapaKTepUCTUKH
BOJIH: CKOPOCTh, 4aCTOTa, AJIMHA BOJIHBI, Pa3HOCTH (ha3.
Ornpenenars B KOHKPETHBIX CUTYAIUSIX CKOPOCTH, YaCTOTHI,
JUTMHBI BOJTHBI, Pa3HOCTH (a3 BOJIH.

3anucvieamov u cocmagnams 8 KOHKPEMHbBIX CUMYAYUSIX
VpasHeHue 2apMOHUYecKoll bezywell 80aHbL.

Haxomuts B mutepatype u HTepHeTe nHGOpMAIIHIO O
BO30YKICHHH, TIepeiade U UCMOIb30BaHUU 3BYKOBBIX BOJIH, 00
HCTIOIB30BaHUH PE30HAHCA 3BYKOBBIX BOJH B MY3BIKE U
TEXHUKE.

Bectu nuckyccuto o nojab3e u Bpeie BO3JACHCTBUS Ha YeI0BEKa
3BYKOBBIX BOJIH, apTyMEHTHUPOBATH CBOIO MO3ULUIO, YMETh
BBICJTYIIMBATh MHEHUE APYTUX YUACTHUKOB.

['OTOBUTH MpE3eHTAIHN U COOOIICHUS 110 U3YICHHBIM TeMaM
(BO3MOXHBIC TEMBI TIPE/ICTABJICHBI B YICOHHKE).

2.4

DJIEKTPOMAarHuTHbHIE
BOJIHBI

JlaBaTh omnpeneieHrue MOHATHIL: AJIEKTPOMAarHUTHOE TOJIe,
BHXPEBOE IEKTPUUECKOE T0JI€, IJIEKTPOMArHUTHBIE BOJIHBI,
CKOPOCTh BOJIHBI, JJIMHA BOJHBL, (ha3a BOJIHBI, BOJHOBAS




MMOBEPXHOCTb, (PPOHT BOJIHBI, JIyY, IIIOTHOCTH ITOTOKA
M3ITy4eHUs], TOYCUHBI NCTOYHUK U3ITy4EHUSs, OTPAKEHUE,
MpeoMJIeHre, TIOTJIOMeHnEe, HHTephepeHIus, TUPPAKIIUS,
MOTIEPEYHOCTb, MOJSPU3ALUS FICKTPOMATHUTHBIX BOJH,
PaanoCBA3b, PAAUOIOKALINS, AMIUIUTYAHAS MOTYJISIIIMS,
nerektupoBaHue. OObSICHATH B3aUMOCBSI3b IEPEMEHHBIX
ANEKTPUYECKOT0 U MarHUTHOTO NoJieil. PucoBath cxemy
pacrnpoCcTpaHEeHUs AIEKTPOMAarHUTHOW BOJIHBL. [lepeunciars
CBOMCTBA U XapaKTEPUCTUKH 3JIEKTPOMArHUTHBIX BOJIH.
ObvsacHuameb npoyeccvl 8 OMKPLIMOM KO1e0amenbHOM KOHMYpe,
NPUHYUN USTIYYEHUS U PeSUCTPAYUU ITLeKMPOMASHUMHBIX GOJIH.
Pacnio3naBate, HaOMOJATh JIEKTPOMArHUTHBIE BOJIHBI,
U3Iy4yeHue, NpuéM, OTpakeHue, MpesIoMIICHHE, MOTJIOIIECHNUE,
uHTEepHEPEHIHIO, TUPPAKLIUIO U MOJIPU3ALIHIO
3NEKTPOMArHUTHBIX BOJIH.

BBI4uCcHsTh B KOHKPETHBIX CUTYAIlUSX 3HAYCHUS
XapaKTePUCTHUK BOJIH: CKOPOCTH, YACTOTHI, JITUHBI BOJIHBI,
pasHoctu (az, enybuny paouorokayuu.

CpasHusamov mexanuyeckue u 31eKmpoMaAcHUMHbLE GOIHYL.
ObvsicHAmMb NPUHYUNBL PAOUOCES3U U MEeBUOCHUSL.
ObvscHAMb NPUHYUNDBL OCYULECTNENEeHUS NPOYECCO8 MOOVIAYUU
u demexkmuposanus. M30opadcamv npuHyunUaIbHble CXembl
paouonepedamuyuxa u paouonpuémuura. Ocyuecmeaiiamo
paouonepedayy u paouonpuém. O0vACHAMb NPUHYUNDL
nepeoauu u3006padicenus meienepedamiyukom U NPUHYUNsl
npuéma uz0opadceHus menesuzopoM.

HccnenoBaTh cBOWCTBA 3JIEKTPOMATHUTHBIX BOJH C MTOMOIIBIO
MoOMIBHOTO Tenedona. Ha3piBaTh 1 OMHUCHIBATH COBPEMEHHBIE
CpeZCTBa CBSI3U.

Brigensats ponb A.C. [TonoBa B M3y4eHHH ICKTPOMArHATHBIX
BOJIH U CO3aHUU PaInOCBSI3U. OTHOCUTHCS C YBaXKEHHEM K
VYEHBIM B UX OTKPHITASIM. OOOCHOBBIBATH BAXXKHOCTH OTKPBITHS
ANEKTPOMArHUTHBIX BOJH JJISl Pa3BUTHS HAYKU.

Haxonuts B nuteparype u Matepuere nudopmanuio,
MO3BOJISIFONIYIO OTBETUThH HA MOCTaBJICHHBIE BOMPOCHI TIO TEME.
PaGorars B mape u TpyIie Npu PeIieHry 3a71a49 U BBITOJTHCHUN
MPAaKTUYECKUX 3a1aHuil. Haxooums 6 numepamype u
Hnmepneme unghopmayuro o 6036yxcoenuu, nepedave u
UCNONIL30BAHUU INEKMPOMASHUMHBIX 80.1H, 00 onvimax [ epya u
UX 3HAYeHUU.

BecTu nuckyccuto o mojb3e U Bpeie HCI0JIb30BaHMs
9YeJI0OBEKOM 3JICKTPOMArHUTHBIX BOJIH, apTyMEHTHPOBAThH CBOIO
MO3UIUIO, YMETh BHICIYIINBATh MHEHUE IPYTHX YYACTHUKOB.
['OTOBUTH MpEe3eHTAITMN U COOOIICHHUS 110 H3YICHHBIM TeMaM
(BO3MOYKHBIE TEMBI MTPE/ICTABICHBI B YUCOHHKE).

OnTuka

13

CBeTOBBIE BOJIHBI.
I'eomerpuueckas u
BOJIHOBAsl ONTHKA

11

JlaBaTh omnpejielieHre MOHATHI: CBET, TeOMETpUYECKas ONTHKA,
CBETOBOMH JIy4, CKOPOCTb CBETA, OTPA)KEHHE CBETA,
MIpeIOMJIEHUE CBETA, MOJIHOE OTPaKEHUE CBETa, YroJl MaIeHus,
YTOJI OTPaXKEHHUS, YTOJI IPETOMIICHHUS, OTHOCUTEIbHBIN
MOKa3aTesb MpeloMiIeHUs, aDCONMIOTHBIN TTOKa3aTelb
MIPEIOMIICHUS, JINH32, (DOKYCHOE

paccTosiHue JIMH3BI, ONITUYECKasl CUJia JIMH3bI, TUCIIEPCHS CBETA,
uHTephepeHIHs cBeTa, TUPpakLus cBeTa, TUPPaKIMOHHAS
pemérka, nmoyaspu3alus CBeTa, eCTEeCTBEHHBIN CBET,
TUTOCKOTIONIIPU30BAHHBIN CBET.

OnuckiBaTh METO/IbI U3MEPEHUSI CKOPOCTH CBETA.

[IepeunciaTs CBOMCTBA CBETOBBIX BOJIH.

Pacnio3naBath, BOCIIPOU3BOINTE, HAOIIOAATH PAaCpOCTPaAaHEHHE




CBETOBBIX BOJIH, OTPAXKEHUE, IPEIIOMIIEHHUE, TOTJIOLIEHUE,
THCTIEPCHI0, MHTEP(PEPEHIINIO, TU(PAKIIHIO U TOSPU3ALIUIO
CBETOBBIX BOJIH.

DopmyIMpOBaTh NPUHLMI [ FOMTeHCa, 3aKOHBI OTPAKEHUS U
MIPEIOMJIICHUS CBETA, TPAHUIIBI UX TIPUMEHUMOCTH.

Crpouts X071 Jiyya B IUIOCKOIIapaslIeIbHON IIACTHHE,
TPEYroJbHON MpU3ME, IOBOPOTHOM MpU3Me, 000paynBarouieil
IIpU3Me, TOHKOU JIMH3E.

Ctpouts n3obpaxkeHue mpeaMera B IIOCKOM 3epKalie, B TOHKOI
JIMH3E.

[IepeunciaTs BUAbI JUH3, UX OCHOBHbIE

XapaKTEPUCTUKU — ONTUYECKUM LIEHTP, IVIaBHAsl ONTUYECKas
oCb, (hOKyC, ONITHYECKas CUJIA.

OnpenensiTb B KOHKPETHOW CUTYyalluy 3HAYEHUS YIJla Na/ieHus,
yrila OTpa)K€HUs, yria MpeloMIEHHUs, OTHOCUTEIbHOIO
MOKa3aTess MPEeIOMIICHHS, aDCOIIOTHOTO NTOKa3aTes
MIpeIOMIICHUs, CKOPOCTH CBeTa B cpefie, (POKyCHOTro
paccTosiHUSA, ONITUYECKOM CUJIbI JIMH3bI, YBETUUECHUSI JIUH3BI,
nepuoja 1udpakimoOHHON

PEIIETKH, MOJIOKEHHSI HHTEP(PEPEHIIMOHHBIX U

TG PaKIIMOHHBIX MAKCUMYMOB U MUHUMYMOB. 3aMHiCHIBaTh
(bopMyITy TOHKOH JIMH3BI, PACCUYUTHIBATh B KOHKPETHBIX
CUTYyalUSAX C €€ OMOILbI HEU3BECTHBIE BEJIMUNHBI.
OOBACHATH NPUHLIMIT KOPPEKIIMU 3PEHUS C IOMOILBIO OUKOB.
DKCIEPUMEHTAIBHO ONPENEIATh M0KA3aTENb PEIOMIICHUS
cpenbl, hokycHOE paccTosTHEE COOMparoIeit

U pacceusaiowjeti IUH3, JJIMHY CBETOBOU BOJIHBI C IOMOUIBIO
TUGPAKIUOHHOMN PEIETKY, OYeHU8amsb UHPOPMAYUOHHYIO
émkocms komnakm-oucka (CD).

Ilepeuucnams obnacmu npumenenuss unmepghepenyuu ceema,
oughpakyuu ceema, norApu3AYUU ceema.

HccnenoBaTh 3aBUCUMOCTD yIiia MPEJIOMIICHUS OT yria
Na/IEHUs, 3aBUCUMOCTb PACCTOSTHUS OT JIMH3BI 10 U300paKeHUs
OT PaccTOSTHUS OT JIMH3BI 0 IpeaMeTa.

[IpoBepsATH TUIIOTE3BI: YTOJI NPEIOMIIEHHS IPSIMO
MIPOIIOPLIMOHAJIEH YIUIy MAJIEHUs, NPU NIOMHOM CLONCEHUU 08YX
JIUH3 ONmuyecKue CUibl CK1a0bl8arOmMcs.

KoHcTpyupoBaTh MOIeIH TEJIECKONA /WM MUKPOCKOTIA.
PaGorate B nape u rpyrie npu BHIIOJHEHUH MPAKTUYECKUX
3aJJaHUi, BBIJIBIDKEHUH THIIOTE3, pa3padoTKe METOJI0B
MIPOBEPKHU THIIOTES.

IInanuposamuv OessmenbHOCHb NO BLINOIHEHUIO U 8bINOIHAMD
UCCe008aHUS 3ABUCUMOCTU MEHCOY PUULECKUMU
BeNUYUHAMU, IKCNEPUMEHMATLHYIO NPOBEPKY 2UNOMe3bl.
Haxoauts B mutepatype u uTepHeTe nHGOpMAIIHIO O
o6uorpadusx 1. Hetotona, X. I'toiirenca, T. FOnra, O.
Openens, 00 UX HAyYHBIX paboTaxX, 0 3HAUEHUU UX padoT JIst
COBPEMEHHOU HAYKH.

Bricka3biBaTh CBOE MHEHHE O 3HAUEHUU HAYYHBIX OTKPBITUN U
pabot no ontuke M. Hetorona, X. 'toiirenca, T. FOnra, O.
®penens. BocipuauMarth, aHaTM3UpOBaTh, epepadaThIBaTh U
MPEeIbSABISATH HHPOPMAIUIO B COOTBETCTBUH C MMOCTABICHHBIMU
3a/1a4yaMu.

Boiaensate OCHOBHBIE ITOJIOKEHUS KOPITYCKYJISIPHON U BOJTHOBOU
TEOPH CBETAa. YUaCTBOBATh B OOCYKJICHUH dTUX TCOPUHU U
COBPEMEHHBIX B3IJIS/10B Ha IPUPOLY CBETA.

Ykasvieamo epanuysl npumenumocmu ceomempuieckou
ONMUKU.

I'oTOBUTH Mpe3eHTaH U COOOIIEHUS M0 U3YYEHHBIM TeMaM
(BO3MOIKHBIEC TEMBI MTPEJICTABIICHBI B YUCOHHKE).




3.2

N3nydyenue u
CIIEKTPBI

JlaBaTh onpenesieHue MOHATHIL: TEIJIOBOE U3TyYEHHE,
BJIEKTPOTIOMUHECIICHIINS, KATOAOJTIOMUHECIIEHIINS,
XEMITFOMHHECIIEHITUS, (POTOFOMUHECIICHITUS, CHIOUHOU
CneKmp, TUHeUuyamuolii CHeKmp, NOJI0CaAmvllii CHeKmp, CHeKmp
NO2I0WeHUsl, CHeKMPAIbHbIU AHAIU3.

[Tepeuncnars BUIbl CIEKTPOB.

Pacnio3naBats, socnpousze00ums, HaOMOIATH CILIONIHOM
CIIEKTp, JIMHEHYAThIN CIEKTP, MOJOCATHIN CIEKTP, CIIEKTP
W3JIyYEHHUS U TTOTJIOLICHHUS.

H3o6pascamo, 00biACHAMb U AHATUZUPOBAM KDUBYIO
3a8ucuMocmu pacnpeoesieHus IHepeun 8 Cnekmpe adCoIOmMHO
uépnoeo mena.

[TepeuncnsaTs BUABI 3J€KTPOMArHUTHBIX U3TyYECHUN, UX
HWCTOYHUKH, CBOMCTBA, TpUMeHeHHUe. M crnob30BaTh mKany
3JIEKTPOMArHUTHBIX BOJIH. CpaBHUBATh CBOMCTBA
3JIEKTPOMArHUTHBIX BOJIH Pa3HbIX JIMANa30HOB.

OcHoBBI
CIELMAJIbHON TEOpUU
OTHOCHUTEJIBHOCTH

34.

OcHoBBI
CIELMAJIbHON TEOpUU
OTHOCHUTEIIBHOCTH
(CTO)

JlaBaTh ompeeneHue MOHATHI: cOObITHE, TOCTYJAT,
cOOCTBEHHAs! HHEPIHAIbHAS CHCTEMA OTCUETa, COOCTBEHHOE
BpeMsi, COOCTBEHHaAs [UIMHA TeJa, Macca MOKOs, HHBapUaHT,
SHEPIHUs MOKOSI.

ObvscHaAmb npomusopeyuss MexHcOy Kiaccuieckol MexaHukou u
anekmpoounamuxou Makceenna u npuuunst nosienerus CTO.
®opmynuposats nocryaatsel CTO.

®opmynrpoBaTh BeIBOJbI U3 nocTynaroB CTO u 0b6wvacuame
penamugucmckue 3¢hghexmul COKpaujeruss pasmepos mena u
3aMeO0NleHUsl BpeMeHU MeHCOY 08YMsl COOLIMUAMU C MOYKU
3penust 0sudCywelics cucmemsl omcyéma. AHaATU3UPOBATH
(bopMyITy pelIITUBACTCKOTO 3aKOHA CJIOXKEHHUS CKOPOCTEH.
1Iposooumsb mulciienHble IKCnepuMenmsl, ROOmMaepxcoarouyue
nocmynamol CTO u ux cneocmeus.

Haxooums 6 konkpemmnoti cumyayuu 3navenusi ckopocmeti mei
6 CTO, unmepsanos pemeHu mexncoy cooblmusimu, OUHY meid,
9HEP2UI0 NOKOSL YACMUYbL, NOJIHYIO IHEPSUIO YACMUYbI,
PEeNAMUBUCICKULL UMNYILC YACTNUYDL.

3anuceIBaTh BBIPAKEHHE TSI DHEPTUH TIOKOS U NONHOU
9Hepauy YaCTHIL.

W3znaraTh cyTh IPUHITUIIA COOTBETCTBUSI.

Haxonuts B nutepatype u MHTEepHETE HH(OPMAIIHMIO O TEOPUH
a¢upa, 00 IKCIIEPUMEHTAX, KOTOPBIE MPUBEIH K CO3TaHHIO
CTO, 00 OTHOCHUTEIBHOCTH PACCTOSIHUM U IIPOMEXYTKOB
BpeMeHH, 0 Ouorpaduu A. DifHinTeiiHa. Bricka3biBaTh CBOE
MHeHue o 3HadeHnu CTO 11 cOBpeMeHHON HayKH.

['0TOBUTH MIpE3EHTANINN B COOOIICHHS IO N3YUYEHHBIM TeMaM
(BO3MOXKHBIE TEMBI NIPE/ICTABICHBI B YUeOHUKE).

KBanToBas ¢uznka

17

CBeTOBbBIE KBAHTEI

JlaBatb onpeneneHne MOHATHH: HOTOdPDEKT, KBAHT, TOK
HACBIIIEHUS, 33/ICP)KUBAIOIICE HAMIPsDKEHUE, padoTa BBIXO/A,
KpacHas rpanuna ¢gotodddekra.

Dopmynuposams npedmem u 3a0a4u KBAHMOBOU YUUKU.
Pacnio3naBate, HaOmoAaTh siBjeHUE GhoTodrhdekTa.
OnuceiBathk onbIThl CTONETOBA.

®opmynupoBath TunoTe3y [lnanka o kBaHTax, 3aKOHBI
dotorddekra.

AHanm3upoBaTth 3aK0HBI PoTorddexra.

3anuchIBaTh M COCTABIISITh B KOHKPETHBIX CUTYAITUSIX




ypaBHeHUE DHHIITEHHA 11t GoTod(DdEeKTa U HAXOIUTh C €T
MTOMOIIBIO0 HEU3BECTHBIC BETUYHUHEI.

BoruncnsiTe B KOHKPETHBIX CUTYalUAX 3HAUCHUS
MaKCUMaJTbHOW KHHETUYECKOW SHEPTUU (OTOIIEKTPOHOB,
CKOPOCTH (POTOAIEKTPOHOB, PAOOTHI BHIX0/1a, 3AITUPAIOIIETO
HaMPSKEHUS, YaCTOTHI M JUTHHBI BOJHBI, COOTBETCTBYIOIINUX
KpacHo# rpanuiie Gororddexra.

[IpuBoauTH MpUMeEpHI UCTIOIB30BaHUs PoTodhdekTa.
OOBSACHATH CYTh KOPIYCKYJISIPHO-BOJIHOBOTO Jyaju3Ma.
OmnwuceiBath onbITH JIlebeneBa 1o N3MEpEeHUIo AaBICHHS CBETa U
onbIThl BaBuioBa 1o onruke.

Onucvieams onvimuvl no OUGPaKyuu 31eKmpoHO8.
®opMyIHpoBaTh COOTHOLICHHE HEONpPeAeIEHHOCTEN
I'eiizenOepra u 0OBACHATH €TO CYTh.

Haxomuts B nuteparype u Mntepuere nundopmanuio o paborax
Cronerosa, JIebenesa, Basunosa, [lianka, Komnmona, oe
bpotina.

BrraensaTe poap pOCCUUCKUX YYEHBIX B UCCIEA0BAHUU CBOMCTB
CBeTa.

[TpuBOIUTE IPUMEPHI OMOTOTHIECKOTO U XUMHUIECKOTO
JIEUCTBUS CBETA.

['OTOBUTH MpE3eHTAIINN U COOOIICHHUS 110 H3yYECHHBIM TEMaM
(BO3MOYKHBIE TEMBI MTPE/ICTABICHBI B YYCOHHKE).

5.2

AtoMHas pusnka

JlaBaTh onpenieneHue NOHATUI: aTOMHOE SIpo,
SHEPreTUYECKU ypOBEHb, SHEPT U NOHU3ALUH, CHOHMAHHOE
U3yyeHue ceemad, 8bIHYHCOeHHOe Uyienue ceemd.
OmnuceiBath onbITH Pesepdopaa.

OnuceIBaTh U CPaBHUBATH MOJIENHN aToMa ToMCOHa U
Pezepdopna.

PaccmarpuBats, uccneoBaTh U ONKMCHIBATH JIMHEWYATHIE
CIIEKTPHI.

®opMynHpoBaTh KBAHTOBBIE MOCTYIATHI bopa.

OOBACHATH TUHEHYATHIEC CIIEKTPHI aTOMa BOJIOPOJIa HA OCHOBE
KBaHTOBBIX MTOCTYyJaTOB bopa.

PaccunThiBaTh B KOHKPETHOW CUTYAI[UU YaCTOTY U ITTUHY
BOJIHBI HCITYCKaeMOT0 ()OTOHA MPH MEePEX0/Ie aToMa U3 OJTHOTO
CTallMOHAPHOI'O COCTOSTHUS B IPYro€, SHEPTHI0 MOHU3ALNU
aTOMa, GbIUUCIAMb 3HAUEHUs. PAOUYCO8 CIMAYUOHAPHBIX OpOUM
971€KMPOHO8 8 AmoMe.

Onucvieams ycmpoucmeo u 00bACHAMb NPUHYUN OeLliCBUs
J1a3epos.

Haxomuts B muteparype u MHTepHETE cBeieHus O (haKTax,
MOATBEP>KIAOIIUX CI0KHOE CTPOEHUE aToMa, 0 paboTax
YUEHBIX 10 CO3JaHUIO MOJENIN CTPOEHUS aTOMa, NOJIYYEHUIO
8bIHYIHCOCHHO20 U3NYYeHUs, O TPUMEHEHNH J1a3epoB B HayKe,
MEUIIIHE, TPOMBIIIIIEHHOCTH, OBITY.

BreraensaTe poiap poCCUNHCKUX YYEHBIX B CO3JaHUU U
HCIIOJIb30BAaHUU JIa3€POB.

['oToBUTH Mpe3eHTAIMHN U COOOIIECHUSI TI0 U3YIEHHBIM TeMaM
(BO3MOKHBIEC TEMBI TIPE/ICTABICHBI B YUCOHHKE).

5.3

®duznka aTOMHOTO
sapa

JlaBaTb onpeneneHus MOHATHN: MAaCCOBOE YHCIIO, HYKJIOHBI,
AZIEpHBIE CUJIIBI, GUPMYaNbHblE Yacmuybl, 1e(HEKT Macc, SHEPTUs
CBSI3M, yJi€JIbHAasi SHEPTUs CBA3M aTOMHBIX SI/IEP,
PalMOaKTUBHOCTb, AKMUBHOCMb PAOUOAKIMUBHO2O

gewjecmea, IEPUOJ NIOJIypaACIIaia, UCKYCCTBEHHAs
PaAMOaKTUBHOCTb, AICPHBIC PEAKLIUU, SHEPIEeTUYECKUI BBIXO.
SIEPHON PEAKIIHH, [IeMHAas sAepHas peakiuus, KodPUIueHT
Pa3MHOKEHHsI HEUTPOHOB, KpPUTUYECKAsI MACCa, PEAKTOPbI-




Pa3MHOXKHUTEIH, TEPMOSAICPHAs PEaKIUsI.
CpaBHUBaTh CBOMCTBA IPOTOHA U HEUTPOHA.

OnuceIBaTh MPOTOHHO-HEUTPOHHYIO MOJIEIb SIAPA.
OmnpenensaTs cocTaB siAep pa3IMYHBIX AJIEMEHTOB C TOMOIIBIO
Tabnuuel Menzeneesa. M300paxarb U 4UTaTh CXEMbI AaTOMOB.
CpaBHMBATH CHITY 3JIEKTPUYECKOT'O OTTAIKUBAHUS IIPOTOHOB U
CHIIY CBSI3U HYKJIOHOB B siipe. [lepeuucnams u onucviéamo
ceoticmaa si0epruix cui. O0vbACHAMb 0OMEHHYI0 MOOeb
83AUMOOeUCMBUSL.

Brruncnare geekt mace, JHEPTUIO CBSA3U U YACTbHYIO
SHEPTUIO CBSA3H KOHKPETHBIX aTOMHBIX sifiep. AHATU3UPOBATh
CBA3b YJIECIBbHON YHEPIUHU CBSA3U C YCTOMYUMBOCTBIO sJIEP.
[lepeuncnsaTh BUIbI paAMOAKTUBHOIO paciiaja aTOMHBIX sIEp.
CpaBHuBaTh CBOWCTBA anbda-, 0eTa- U TaMMa-U3TydeHUH.
3anucvieamov npasuna cmeweHuss npu paouoaKmueHvIX
pacnaoax. Onpedensims 31eMenmsl, 00pazyowuecs 8
pe3yibmame paouoaKmuHblxX pacnaos.

3anuceIBaTh, OOBACHATH 3aKOH PaAHMOAKTHBHOTO pacraja,
yKa3bIBaTh TPAHUIIBI €r0 MpUMEeHUMOCTH. ONpenensTh B
KOHKPETHBIX CUTYaIUsIX YHCIO HEPACIIaBIINXCS SAEP, YHCIIO
pacmnaBIIUXCS SAep, MepUol MoIypacnaaa, akmueHoCyb
sewecmaa.

Ilepeuucnams u onucvieams memoovl HabIOOeHUs U
peaucmpayuu snemeHmapHulx yacmuy. Habnrooams mpexu
anva-uacmuy 6 kamepe Bunvcona. Pecucmpuposams sioepHule
usnydenusi ¢ nomowwvio cuémuuxa I eticepa. Onpeoensimeo
UMAYILC U FIHEP2UIO YACMUYbBL NPU OBUINCEHUU 8 MACHUMHOM
noze (no hpomoepagpusim).

3anuchIBaTh siAepHbIE peakiuu. OnpenensTh IPOAYKThI
SIIEPHBIX peakuii. PacCunThIBaTh SHEPTUYECKUI BBIXOJ
SIIEPHBIX PEaKIUU.

OnwuceIBaTh MEXaHU3MBI JACTICHUS SIZICP U LETHOH SIIEPHOM
peakuuu. CpaBHUBATH sIAEPHBIC U TEPMOSIICPHBIE PEAKIIHH.
ObvscHAMb NPUHYUNDBL YCMPOUCMBA U PAOOMbL 510EPHBIX
peaxmopos. Y4acTBOBaTh B OOCYKICHUH MMPEUMYIIECTB U
HEJIOCTATKOB SIICPHON SHEPTETHUKHU.

AHanuzuposams 0nacHOCMb 10EPHLIX UZYUEHUL 0TI HCUBHIX
OpP2aHU3MOS.

Haxomuts B nuteparype u lHTepHeTe cBeieHus: 00 OTKPBITHH
MPOTOHA, HEUTPOHA, PAJIMOAKTHBHOCTH, O TIOJTYYCHUHU H
WCIOJIb30BAaHUU PATUOAKTHBHBIX H30TOOB, HOBBIX
XUMHAYECKHUX JIEMEHTOB.

Boiaensats poiab poCCHCKUX YYEHBIX B UCCIEAOBAHUSIX
aTOMHOTO $S1/Ipa, OTKPHITHHU CIIOHTAHHOTO JEJICHHS SAep ypaHa,
Pa3BUTUU STEPHOM SHEPTETUKU, CO3TaHUU HOBBIX M30TOIOB B
OUSAUN (O6benuHEHHBIN MHCTUTYT SJIEPHBIX UCCIIEI0OBAaHUH B T.
HyGHne).

['OTOBUTH MIPE3EHTAINN B COOOIICHHS IO U3YUYEHHBIM TeMaM
(BO3MOKHBIE TEMBI MIPE/ICTABICHBI B YUCOHHKE).

5.4

DneMeHTapHbIe
JaCTHIIBI

JlaBaTh onpenesieHUE NOHATHI: aHHUTWIISALINS, J1eNnmOHbl,
aopoHwl, Keapk, entooH. IlepedncnsiTh OCHOBHBIE CBOMCTBA
3JIEMEHTAPHBIX YACTHII.

Breiaenars rpynibl 371€EMEHTapHBIX YaCTHII.

[TepeunciiaATs 3aKOHBI COXPAaHEHUS, KOTOPBIE BBIIOJIHSAIOTCS IIPU
MpeBpaleHUsAX YacTull. OMUCHIBATh MPOLECCHl AHHUTHIIS LIMU
YaCTHUILl U aHTUYACTULL U POKIAECHUS DJICKTPOH-TIO3UTPOHHBIX
nap.

HaspiBaTh 1 cpaBHUBATH BUIBI (DYHIAMEHTATBHBIX
B3aMOJECHCTBHH.




OnuceIBaTh pojb YCKOPUTENEH B U3y4EHUH 3JIEMEHTAPHBIX
yactull. Haszwieams ocHosHble 8U0bI YyCKOpumennet
9IeMEHMAPHBIX YACMUY.

Haxonuts B nuteparype u MHTEepHETE cBeieHHus 00 UCTOpUU
OTKPBITHS 3JIEMEHTAPHBIX YaCTHI], O TPEX dTanax B pa3BUTUU
(U3MKK 3IEMEHTaPHBIX YACTHII.

OnuceiBaTh COBPEMEHHYIO (GPU3NYECKYIO KApTUHY MUPA.
['0TOBUTH MpPE3EHTALMU U COOOLICHHS 110 N3YUYEHHBIM TEMaM
(BO3MOXHBIC TEMBI IIPE/ICTABJICHBI B YICOHHKE).

Crpoenue
Bcenennon

6.1

CoHeunas cucrema.

JlaBath ompe/iesieHue MOHIATUI: HebecHas cgepa, IKIunmuKa,
HebeCHbll 9K8amop, NoC Mupd, 0Cb MUpd, Kpye CKIOHeHUs,
npsamMoe 80CXodxncoeHue, CKIOHe e, Napaiiakc, napeex,
aCTpPOHOMHUYECKAs €IMHULIA, TIepUTeNni, apennuil, COTHEUHOe
3aTMEHUE, JIYHHOE 3aTMEHUE, TUTAaHEThl 36MHOU TPYIIIIHI,
IJIAHETHI-TUTAHTHI, aCTEPOU, METEOP, METEOPUT, poTocdepa,
CBETHUMOCTb, IPOTYOEpaHell, ny1bcap, HelimpoHHAsl 36304,
uépHas Ovipa, MPOTO3BE3/1a, CBEPXHOBAs 3BE3/1a, TAJTAKTHUKA,
KBa3ap, KpacHOE CMEIIeHHe, TeOpusi bolbIoro B3phIiBa,
BO3pacT BcenenHnoil.

Ha6monate JIyHy U T1aHETHI B TEJIECKOIL.

Brigenste ocobennocTu cuctemsl 3emisi-JIyHa.
Pacnio3naBatk, MOJIEIUPOBATh, HAOMIOIATh JIYHHBIE U
COJIHEYHBIEC 3aTMEHUS.

OOBSCHATH MPUIKBHI U OTJIUBBHI.

Dopmynuposams u 3anucvleams 3akoHvl Kennepa.

6.2

CoJHIle U 3BE3/IbI

OnuceiBath cTpoeHne COTHEUHON CUCTEMBI.

[lepeuncasTh MIaHeThl U BUJIbI MAJIBIX TEJI.

OnuceiBatk ctpoenue ConHua.

Habmtonate conneunsle natHa. CobmoaaTh npaBuia
6e3onacHoCTH Mpu HaOmroaeHuU CoHIIa.

[lepeuncasTh TUIMYHBIE TPYIIIBI 3BE3], OCHOBHBIE (PM3NYECKUE
XapaKTEePUCTUKU 3BE3 .

OnuceIBaTh HBOJIIOLMIO 3BE3]T OT POKACHUS IO CMEPTH.
Ha3zbiBaTh camble sipKue 3BE3/1bI U CO3BE3/IHS.

6.3

Crpoenue
Bcenennon

IlepeuncnsaTh BUbI FaJIAKTHK, ONMUCHIBATH COCTAB U CTPOEHUE
rajiakTuk. Beigensate Mneunsiit I1yTs cpequ npyrux rajgakTuk.
Omnpenensats MecTo COTHEYHON CUCTEMBI B [ aakTHKe.
OneHuBaTh NOPSAAOK PACCTOSHUM 10 KOCMUYECKUX OOBEKTOB.
OnuceBaTh CyTh KPaCHOIO CMEUIEHMSI M €r0 UCII0JIb30BaHNE
MIPU U3yYEHHUH TaJIaKTHK.

IIpuBoNTE KpaTKOE M3JI0KEHNE TEOpUH bombIiioro B3peiBa U
TEOpUU pacumupsronierca BeeneHHo.

ObvacHame cymb NOHAMUN K MEMHAS MAMeEPUA» U KMEMHAA
SHepIUsLY.

IIpusooums npumepsl UCNONBLIOBAHUS 3AKOHOE PUIUKU 015
00BACHEHUs. NPUPOObI KOCMUYECKUX 00BEKMO8.

PaboTath B mape ¥ rpyriie Npu BHIIOTHEHUN MPAKTHUECKUX
3aJaHUN.

Hcnonb3oBare MHTEpHET A715 MOMCKA U300pakeHU I
KOCMHYECKUX 00BEKTOB M MH(OpMAIK 00 X 0COOEHHOCTSIX.

IToBTOpeHue

Pezepn

Tema Hara

10 kaacce

I/IsyquI/Ie JABUKCHHA TECIA, 6p0H.I€HHOI‘O T'OPHU30HTAJIbHO

Ilepe
YeHb
1200
parto
PHBI

pado



HSY‘I@HI/IG ABMIKCHUS TCJIA 110 OKPYKHOCTHU

M3mepeHne )KeCTKOCTH NPYKUHBI

W3mepenne koddduiimenta TpeHus CKOJIbKCHUS

M3yueHne 3aKkoHa COXpaHEHHsI MEXaHUYECKOW SHEPTUn

HSY‘IGHHC PaBHOBCCHA TCJIA 11O I[CﬁCTBI/ICM HCCKOJIBKHUX CHJI

DKCIepUMEHTalbHas MPoBepKa 3akoHa | eii-JIroccaka

ONO OB WIN

HOCJIGI[OB&TCJ'II)HOG U IapaJlICIIBHOC COCANHCHUA
ITPOBOJHHUKOB

N3mepenue DJ1C 1 BHYTPEHHETO COMPOTUBIICHUS UCTOYHUKA
TOKA

11 kiaacce

Ha6JII-OIleHI/I€ I[GﬁCTBI’IH MAaromMTHOT'O ITI0JIsI Ha TOK

N

HSY‘IGHHC SABJICHHUA BJIGKTpOMaFHI/ITHOI?I HMHAYKINH

OmnpeneneHue yCKOPEHUs CBOOOIHOTO MMaICHUS TIPU TTOMOIIH
MasiTHUKA

I/ISMCpCHI/IC IMOKa3aTcJIsd NPCIOMIICHUA CTCKJIIA

o1

OnpeneneHre oNTHYECKOM CUITBI U (POKYCHOTO PACCTOSIHUS
cobuparomen JUH3bI

N3Mepenue qiMHbl CBETOBOW BOJIHBI

\l

Onenka nHPOPMAITMOHHOM EMKOCTH KoMMakT-aucka (CD)

Ha6JII-OIIGHI/I€ CILUIOIIHOI'O M JIMHEHYaTOr O CIICKTPOB

IlepeyeHb KOHTPOJIBHBIX padoT

n/m

Tema

Hara

10 kaacce

KunemaTuka Touku u TBCPAOro Tcjia

Junamuka. 3akoHbl MexaHuKH HproToHa. CUjibl B MEXaHUKE

3aKOHBI COXpaHEeHUs B MexaHuke. CraTuka

MonekynsipHast pusuka u TepMOAMHAMUKA

DJIEKTPOCTaTUKA

3aKOHBI TTIOCTOSHHOTO TOKa

~NOoOo o bhWNEF

DNEKTPUYECKUN TOK B Pa3JIMYHBIX CpeJax

11 kiaace

MaruuTtHoe noje. DIeKTPOMAarHUuTHAsT UHIYKIUS

Kosiebanus v BOJIHBI

Onrtuka

AIWIN|F

KBanToBas ¢usnka

KanennapHo-remaTnyeckoe NJIaHUPOBaHue 10 (pU3UKe

10 kaacc

Ne
n/n

Ne Tema ypoka Koumnu | lano

ypo ecTBo [ o

Ka 4acoB
miany | paxkry

Mpume
YyaHHue

Ilapa-
rpa¢

BBeaenune. ®u3nKa U eCTeCTBEHHO- 1
HAYYHbIl MeTO/] MO3HAHUS MPHPOIbI

11

Du3uKa M eCTECTBEHHO-HAYYHbIH 1




METO/1 MOSHAHUA NMPHUPOABI

Nuctpykrax no Th
®du3uKa 1 €CTECTBEHHO-HAYYHBIM METO
MO3HAHMS TPUPOIbI

MexaHuka

27

2.1

Kunemaruka TOUYKH U TBEPAOro Tejaa

211

Bunn MexaHn4ecKoro ABMKCHUS U
CIIOCOOBI €r0 OMUCAHUS.

I1.1-2

212

Tpaexropus. Ilyte. Ilepememenue.
PaBHOMEpHOE NpsAMOJIUHEITHOE
JIBUKEHHE U €TI0 ONHCAHUE.

I1.3-5

2.1.3

Cnoxxenue ckopocteil. MruoBeHHasi u
CPEIHSSL CKOPOCTHU. Y CKOpEHHE.

I1.6-9

214

JIBUXKEHHUE C TIOCTOSIHHBIM YCKOPEHHUEM.
JlaboparopHas pabota Ne 1 «M3yuenue
JBMDKCHUS Teja, OPOIICHHOTO
TOPU30HTAIBLHOY.

I1.10-14

2.15

PaBHOMEpHOE ABMKEHUE TOUKH 110
okpyxHocTd. Kunemaruka abcotoTHO
TBEPJIOTO TENA.

I1.15.16

2.1.6

JlaboparopHas pabota Ne 2 «U3yuyenue
JBIKEHUS TeJa TI0 OKPY>KHOCTH.
IToaroroBka K KOHTPOJILHOM paboTe

2.1.7

KonTponbnas padora Ne 1 o teme
«KnHemaTHKa TOYKH U TBEPJOTO TENay

2.2

3aKkoHBbI auHamukn HeroTona

221

OCHOBHOE YTBEpPKIECHUE MEXAHUKH.
Asnenue unepruu. Cuna. Macca.
Ennnuna maccel.

I1.18-19

2.2.2

10

IIepBbiit 3ak0oH HproToHa. Bropoi 3akoH
Herorona. IlpuHIun cyneprno3unuu Cuil.

11.20-23

2.2.3

11

Tpertnii 3akoH HproToHA.
I'eonenTprueckas cucrema OTcyeTa.
[IpuHnnn otHOCHUTENBHOCTH [ anumest.

11.24-26

2.3

CulJibl B MeXaHHUKe

2.3.1

12

Cwuutel B ipupoze. Cuna TSKECTH U chjia
BCEMHUPHOI'O TATOTCHMUS.

11.27-28

2.3.2

13

Bec tena. HeBecomocTh. Pemenue 3amau.

11.30,33

2.3.3

14

Hedopmarus ¥ CUIIbI YIIPYrOCTU. 3aKOH
I'yka.

JIabopaTtopHas pabora Ne 3 «3mepenue
KECTKOCTH IIPYKUHBI».

I1.34-35

234

15

Cwuiibl TpeHusl.
JIaGoparopnas pabota Ne 4 «3mepenue
Kod(hpuImenTa TpeHHs CKOJIbKECHHSI.

I1.36-37

2.35

16

Kontponbnas padota Ne 2 mo teme
«/IlnHaMuka. 3aKOHBI MEXAHUKH
Hprotona. Cuibl B MEXaAHUKEY.

2.4

3aKoHbI COXpPaHCHHUSA B MEXAHUKE




241 |17 Nmmynbsc MaTepraibHOM TOYKH. 3aKOH 1 I1.38-39
COXpaHEHHS UMITYJIbCA.
242 |18 Mexanunueckasi paboTa 1 MOLUTHOCTb. I1.40
243 |19 Oneprus. Kunernueckast sHeprus. [1.41-42
244 |20 PaGoTa cuIibl TSDKECTH U CHJTBI 1 [1.43
ynpyrocti. KoncepBaTuBHBIE CHIIBL.
245 |21 IloTeHnManbpHas SHEPTHUSL. 1 11.44
246 |22 3aKOH COXpaHEHUs YHEPTUH B MEXaHHUKE. 1 I1.45
247 |23 JlaGopaTtopHas padora Ne 5 «/3yuenue 1
3aKOHA COXPAHECHHS MEXaHUYECKON
SHEPTUNY.
2.5 Cratuka 2
251 |24 PaBHoOBecue Tel. 1 I1.51-52
252 |25 JlaboparopHast pabota Ne 6 «3yueHue 1
paBHOBECHS TeJa MOJ IeHCTBUEM
HECKOJIbKUX CHID».
2.6 OCHOBBI THAPOMEXAHUKH 2
26.1 |26 JaBnenue. YcioBue paBHOBECHS 1 I1.53
AKHUJKOCTH.
26.2 |27 JIBU>KeHHE KUAKOCTU. Y paBHEHUE 1 [1.54
bepnynnu.
2.7 IloaBeneHue UTOrOB U3y4YeHUS TEMbI 1
«MexaHuka»
27.1 |28 Kontponbnas padota Ne 3 o teme: 1
«3aKOHBI COXpPAHEHUS B MEXaHUKE.
Crarukay»
3. Mouekyasipaas pusuka u 17
TePMOANHAMHKA
3.1 OcHOBBI MOJIEKYIAPHO-KMHETHYECKOH | 2
Teopun (MKT)
3.11 |29 OcHosuble nonoxeHusst MKT. Pazmepsl [1.56-57
MOJIEKYJI.
3.12 |30 BpoyHnoBsckoe nBuxkenue. Cuibl I1.58-59
B3auMOJIeHCTBHS MoJieKyl. CTpoeHune
ra3000pa3HbIX, )KUJKUX U TBEPABIX Tell.
3.2 YpaBHeHue cOCTOSIHUS U1eATbHOT0 5)
rasza
321 |31 OcCHOBHOE ypaBHEHHE MOJIEKYJISIPHO- 1 I1.60
KUHETUYECKON TEOPHUU Ta30B.
322 |32 TemmepaTtypa Kak MaKpOCKOITUYECKast 1 [1.62-63
XapaKTepUCTHKA ra3a.
3.23 |33 VYpaBHEHHE COCTOSHUS UACATBHOTO rasa. 1 I1.66
3.24 |34 ["a30BbIe 3aKOHBI. 1 I1.68
325 |35 JlabopaTtopHas paborta Ne 7 1
«KCIeprUMEeHTalIbHAs POBEPKA 3aKOHA
I'eii-JIroccakar.
3.3 B3anMHble npeBpamenus ;kuakoctu u | 1
rasa
331 |36 Haceimennsiii nap. JlaBienue 1 I1.71-74
HaCBILIEHHOTO Mapa. BnaxxHocTh
BO3/YyXa.
3.4 KuakocTu u TBepable Teqa 2
34.1 |37 CgoiictBa xuakocth. [ToBepxHOCTHOE 1 I1.75-76




HaTs2KCHUC

3.4.2

38

Kpucrannuueckue u amoppHbIe Tea.

I1.78

3.5

OCHOBBI TEPMOIHHAMHKH

3.5.1

39

Buytpennsis sneprusi.
PaboTa B TepMOIMHAMHUKE

I1.79-80

3.5.2

40

KonnuecTBo TEnnoThl. YpaBHEHUE
TEILIOBOTO OajlaHca.

I1.82

3.5.3

41

[TepBbIii 3aKOH TEPMOAMHAMUKH.

I1.84

3.54

42

[IpuMeHeHue nepBoro 3aKoHa
TEPMOJUHAMUKH K Pa3IMYHBIM
IIPOLIECCAM.

I1.85-86

3.5.5

43

BTopoli 3aKk0H TepMOJIUHAMUKH.

I1.87

3.5.6

44

[TpunIMIT 1EHCTBUS TEIIOBBIX
neurareneit. KoagdunmenT noiaeznoro
JNIEUCTBYUS TEIJIOBBIX IBUTATENICH.

I1.88-89

3.5.7

45

Kontponsnas padora Ne 4 o teme
«MomnekynspHas puznka u
TCPMOJAMHAMUKA»

OCHOBBI JIEKTPOAMHAMMUKHI

16

4.1

DJIEKTPOCTATHKA

411

46

DIJIEKTPUUYECKUH 3apsii U DJIEMEHTapHbIE
YaCTHUIIbl. 3aKOH COXpaHEHUs 3aps/a.
3akoH Kynona. Enununa
AJICKTPUYECKOTO 3apsia.

11.90-91

41.2

47

Dnekrpuyeckoe nose. HanpsxeHHOCTh
AIEKTPUIECKOTO 110JIst. CHIIOBBIC JIMHUH.

11.94-95

414

48

[Tone Toue4HOro 3apsaa u 3apsKEHHOTO
mapa. [IpuHiun cyneprno3unuu nosuei.
[TpoBOTHUKY U JUDIEKTPUKHU B
UIEKTPOCTATUYECKOM T0JIE.

11.96-98

4.1.5

49

HOTGHIII/IaJIBHaSI OHEPTUA 3aps>KCHHOTO
TCIIa. HOTCHI_[I/IEUI U Pa3sHOCTb
IIOTCHIINAJIOB. 3KBI/IHOT€HHI/I8J'II)HI>IC
ITOBCPXHOCTH.

11.99-101

50

Onektpoémkoctb. Konnmencarop.
DHeprus 3apsKEHHOT0 KOH/IEHCaTopa.
IIprMeHeHne KOHIEHCATOPOB

I1.103-
104

51

KontponbHast pabota Ne5 o reme
«INEKTPOCTATHKAY.

4.2

3aK0HBI MOCTOSTHHOIO TOKA

421

52

DnekTpuyeckuil Tok. Cuia Toka. 3aKoH
OmMa 1t yyacTka 1enu

I1.106-
107

422

53

DJIEKTPUYECKUE TIETTH.
[TocnenoBarenbHOE U MapaJIEIbHOE
COEJIMHEHMS TIPOBOTHUKOB

I1.108-
109

4.2.3

54

JIaGoparopnas pabota Ne 8
«ITocnenoBarenpHOE U MapaIeIbHOE
COEIMHEHUS POBOIHUKOBY.

4.2.4

55

PaboTta 1 MOIITHOCTH ITOCTOSIHHOI'O TOKA.

I1.110

4.2.5

56

DIIeKTpOoABMXKYIIas cuia. 3akoH Oma aJist
MOJIHOM LEIH.

JlaGopaTtopHas padota Ne 9 «3mepenne
O/1C 1 BHYTpEHHET0 CONPOTUBIICHUS
HCTOYHUKA TOKa.

I1.11-112

4.2.6

S7

JIaGoparopnas padota Ne 9 «3mepenue
OJIC 1 BHYTPEHHETO COMPOTUBIICHUS
MCTOYHHKA TOKAY.




427 |58 Kontponbnas padota Ne 6 mo Teme 1
«3aKOHBI TOCTOSTHHOTO TOKa.
4.3 DJIeKTPUYECKH TOK B Pa3JINYHbIX 5
cpeaax
431 |59 DNEeKTpOHHAsl TPOBOIUMOCTb METAJIIOB. 1 IL.115
3aBUCUMOCTh COIIPOTUBIICHUS
MIPOBOJHHKA OT TEMIIEPATYPHI.
CBepXnpoBOJIMMOCTD
43.2 |60 DNEeKTPUUECKUN TOK B 1 I1.116
nostynpoBoiHuKax. CoOcTBeHHAs U
IIPUMECHAas IPOBOAUMOCTH. P-N IICPEXO.
[TonynpoBOAHUKOBBIN AUO/I.
433 |61 DIEeKTPUYECKHUI TOK B BAaKyyMe. 1 I1.118
DNeKTpOHHO-Ty4YeBas TpyOKa.
434 |62 DNEKTPUUECKUN TOK B )KUJIKOCTSIX U 1 I1.119-
ra3zax. 3akoH 3nekrposnsa. [lna3ma 121
436 |63 KontponbHas padorta Ne 7 mo teme 1
«DIIEKTPUICCKHI TOK B PA3IMUHBIX
cpenax.
5 IloBTOpEeHue 4
511 |64 MexaHuka 1
512 |65 MonekynsipHas pusnka 1
513 |66 Tepmoanaamuka 1
514 |67 OCHOBBI JICKTPOIMHAMUKHU 1
Pe3epsn 3
KanennapHo-remaTuyeckoe njiaHupoBaHue 1no pusuke
11 knace
Ne Ne Tema ypoka Konunu | Tata IIpum | [Tapa-
n/n ypo €CTBO edyaH | rpadg
Ka qyacoB | [lo ITo e
wiany | ¢akry
1. OCHOBBI 2/1eKTPOAHHAMUKH 9
(mpoposkeHue)
1.1 MarnuTHoe 1noJie 5
1.1.1 1 MarnauTHoe nosie. Uaaykuus 1 II.1
MarHMTHOTO TIOJISI.
112 |2 JlabopaTtopHuas pabota Ne 1 «Habmronenue 1
JEHCTBYSI MATHUTHOTO TIOJISE HA TOK.
113 |3 Cuna Amriepa. 1 I1.2
114 |4 JleicTBME MarHUTHOTO MOJISI Ha 1 I1.4
JIBUKYITYIOCS 3apsSKEHHYIO YaCTHILY.
Cuna JlopeHnna.
1.15 |5 Mar=auTHbIE CBOIICTBA BEIIECTBA. 1 I1.6
1.2 DJIEKTPOMATHUTHASI HHAYKIMS 4
121 |6 DneKTpOMarHuTHas MHIAYKIHS. 1 I1.7-8
MaruuTHbIi noTok. [IpaBuo Jlenma.
3aKOH AJIEKTPOMArHUTHON MHTYKITHH.




122 |7 JlabopaTtopHas padota Ne 2 «3yuenue
SIBJICHUS DJICKTPOMATrHUTHOM WHIYKITHH.

1.23 |8 SBneHne caMOMHIYKITUH. I1.11
NHayKTUBHOCTE. DHEPTUs MAaTHUTHOTO
0JIs TOKA.

124 |9 Kontponbnas padota Nel o reme
«MarautHoe 1nojue. DIeKTPOMarHuTHas
WHIYKIHSIY.

2 KoJsiebanus u BoJIHBI 17

2.1 MexaHuyeckue KoJiedaHusi 3

2.1.1 10 CBobOoaubie kKonebanus. 'apmoHnyeckue 11.13-14
KoJe0aHusl.

212 |11 Jlaboparophast pabota Ne 3 «OmnpenencHue
YCKOpEHUs: CBOOOAHOTO MaJACHHUS IPU
MTOMOIITY MAasITHUKA.

2.1.3 12 3aTyxaromue U BeIHY)KJICHHBIC KOJICOaHUsI. I1.16
Pesonanc

2.2 DJIEKTPOMATHUTHBIE KoJIeOaHus 6

221 13 CBoOOAHBIC PJICKTPOMArHUTHBIC 11.17-19
KoseOaHus. 'apmoHnyeckue
ANEKTPOMAarHUTHBIEC KOJeOaHus B
KosiebaTenbHOM KOHType. Popmyra
TomcoHa.

222 |14 [lepeMeHHBIH 3JIEKTPUUECKUN TOK. I1.21
Pe3uctop B 11e1u IepeMeHHOro TOKa.

2.2.3 15 Konpgencarop u karyiika WHIyKTHBHOCTH 11.22
B I[ENTU TIEPEMEHHOTO TOKa

224 |16 Pe30HaHC B 3JIEKTPUYECKOM LIEMH. I1.23

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

226 |18 [IpousBoacTBO, epenava u I1.27
OTpebJIeHNE ANEKTPUIECKOM YHEPTUI

2.3 MexaHn4ecKHe BOJIHbI 3

231 |19 BonHoBble siBneHus. XapaKTepuCTUKU I1.29
BOJIHBI.

232 |20 3BYKOBBIE BOJIHBI. I1.31

233 |21 WnuTtepdepennus, nudpakuus u I1.33
MOJIAPU3aIUsl MEXaHHUECKUX BOJH.

2.4 JIEKTPOMATHUTHBIEC BOJTHbBI 5

241 |22 DneKTpOMarHuTHOE MoJe. I1.35
DNeKTpOMarHuTHas BOJIHA.

242 |23 N3o6perenue paano A. C. [Tonoeim. I1.36-38
[Tpuniune! paguocsszu. Moaynsuus 1
JICTCKTUPOBAHUE.

243 |24 CBolicTBa 3JIEKTPOMArHUTHBIX I1.39-40
BOJIH. PactipocTpaHenne panoBOIIH.
Pagnomoxamusi.

244 |25 Ilousitue o TeneBuaeHun. Pa3surue 11.41-42
CpPECTB CBSI3H.

245 |26 KontponbHas padota Ne2 o teme
«KonebaHus 1 BOJHBI.

3. OnTuka 13

3.1 CaeToBble BOJIHBI. 'eomMeTpuyeckasi u 11
BOJIHOBasi ONTHKA

311 |27 Cxkopocts cBeta. [Tpunmun ['roiirenca. [1.44-45
3aKOH OTPaKEHUsI CBETA.

312 |28 3akoHbI npenomiieHus cBeTa. [lomHoe [1.47-48
OTpaKCHUE CBETA.

3.13 |29 JlabopaTtopHas pabota Ne 4 «3mepenne




ITOKa3aTcJIsd MPEJIOMIICHUA CTCKIIA)).

3.14 |30 JIunzsl. [locTpoenue n3odpaxxeHuil B [1.50-51
nuH3e. Popmysia TOHKOM JIMH3HI.
YBeNnM4eHue JIUH3BL.
3.15 |31 JIaGoparophas padota Ne 5 «Onpenenenue
ONITUYECKOU CUJIBI U POKYCHOTO
paccTosiHUsL COOMPAIOICH JIMH3BI
3.16 |32 Hucnepcus ceera. MaTepdepenius ceera. I1.53-54
3.1.7 |33 Hudpaxius csera. JJudpakunonnas I1.56-58
peueTKa.
318 |34 JIaboparopHast pabota Ne 6 «M3mepenue
JUIMHBI CBETOBOI BOJHBI».
319 |35 Jlaboparophast pabora Ne 7 «OueHka
nH(OPMALIMOHHON EMKOCTH KOMITAKT-
mucka (CD)».
3.1.10 | 36 Pemenue 3amau o reme «MHTEpdhepeHus
1 TUQpaKIysi CBETay.
3.1.11 | 37 [TonepeyHOoCTh CBETOBBIX BOJIH. [1.60
[lonsipusanus ceera.
3.2 N3aydeHne u cieKTpbI 2
3.21 |38 Bunet uznyuenuit. crounuku 11.66-67
cBeta. CHEKTPhI U CIIEKTPAJIbHBINA aHAIU3.
JlaboparopHas padota Ne 8 «HaGmronenue
CIUTONITHOTO ¥ INHEWYATOr0 CIIEKTPOBY.
3.22 |39 [Ikana 3JEKTPOMArHUTHBIX BOJIH. I1.68
4 OcCHOBBI clIELHAJIBLHON TEOPHHU 3
OTHOCUTEJIbHOCTH
4.1 OcCHOBBI ClIEHATBHON TEOPUU 3
oTHocuteabHocTH (CTO)
411 |40 3aKOHBI 3JIEKTPOIUHAMUKHU U IIPUHIUIT [1.61-62
otHocuTenbHOCTH. [locTynaTsl Teopun
OTHOCHTEIIHOCTH.
412 |41 OcCHOBHBIE CIIEACTBUS U3 MOCTYJIATOB [1.63-64
TEOPUH OTHOCUTEIBHOCTH.
DJeMEeHTH! PEISITUBUCTCKON JMHAMUKH.
413 |42 KonTponbnas padora Ne 3 o teme
«OnTuka.»
S. KBanroBas ¢pusuka 17
5.1 CBeTOBbIE KBAHTHI 4
511 |43 CaetoBbie kBaHTBI. DOTO3PPEKT. I1.69
512 |44 [Tpumenenue poroddpdexra. DOTOHBI. I1.70-71
KopryckynsipHO-BOJTHOBOH JTyain3m.
513 |45 JlaBrenue cBeta. XUMHUUYECKOE JCHCTBHUE I1.72
CBeTa.
514 |46 Pemenue 3anau no reme «CBETOBBIE
kBaHTBI. DOTOYPhEKTY.
5.2 ATOMHas PU3HKA 3
521 |47 Ctpoenue atoma. OnbiTel Pesepdopna. 11.74
5.2.2 |48 KBanrtoBble noctynarsl bopa. Moaens I1.75
aToma BojiopoJia 1o bopy.
5.2.3 |49 Jlazepsl. I1.76
5.3 Pu3uka aTOMHOIO SApPa 8
531 |50 CrtpoeHue aTOMHOTO siipa. SInepHbIe CHIIBI. I1.78-80
DHeprust CBA3M aTOMHBIX sIJIED.
532 |51 PannoaktuBHOCTH. BUABI paiioakKTHBHOTO I1.82-83
W3Ty4YEHUSI.
533 |52 3aKkoH paMoaKTUBHOTO pacmana. [lepuon I1.84

noJiypacnaja.




534 |53 Mertoapl HAOMIOACHUS U PETUCTPAITTH 1 I1.86
AJIEMEHTAPHBIX YaCTHII

535 |54 HckyccTBeHHast palMOaKTHBHOCTD. 1 I1.87
S nepHble peakuuu

53.6 |55 Henenue siaep ypana. LlenHast peakuus 1 I1.88-89
JieJIeHusl. SIIepHbIi peakTop.

5.3.7 |56 TepmosinepHble peakiuu. [Ipumenenue 1 I1.90
SIICPHOM SHEPTUH.

538 |57 Buonornueckoe neiicTBre paanoaKTUBHBIX 1 [1.92-94
W3JTyYCHHUI.

54 JJleMeHTapHble YaCTHLbI 2

54.1 |58 Tpwu sTana B pa3BuTHU HU3UKH 1 I1.95-96
AJIeMEHTapHBIX YacThil. OTKpBITHE
MO3UTPOHA. AHTUYACTHIIBL.

542 |59 KonTponpnas padorta Ne 4 o Teme 1
«KBanToBas pusukar.

6. Crtpoenne BcesieHHO# 6

6.1 CosHeuyHasi cucrema. 2

6.1.1 |60 Bunnmeie nBuxeHns HeOECHBIX TEIL. 1 11.99-100
3axonbl Kerepa. Cuctema 3emus-JlyHa.

6.1.2 |61 dusnyeckas IpUpoa IIAHET U MaJIbIX 1 I1.101
ten CoJIHEYHOW CUCTEMBI.

6.2 CoJiH1e 1 3Be3/IbI 2

6.2.1 |62 CouHiie. 1 I1.102

6.2.2 |63 OCHOBHBIE XapaKTEPUCTUKHU 1 I1.103-
3BE3]1. DBOJIOLMS 3BE3: POXKICHHE, )KU3HB 105
WU CMEPTH 3BE3.

6.3 Ctpoenne BcegenHoii 2

6.3.1 |64 | Mueunsiii [Tyts — Hama ["anakTuka. 1 IT1.106-
lanakTuku. 107

6.3.2 |65 Crpoenue u 3Bononus Beenennoil. 1 I1.108-

109

7. IloBTOpEeHHnE 2

7.11 |66 Enunas gusnueckast kapTuHa Mupa 1

712 |66 Enunas ¢usndeckas KapTuHa MUpa 1
Pe3epsn 3

TOUWKA N ’ POCTA



