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HHOACHUTEJBHAA 3AIINCKA

CuHXpOHU3UpOBaHHAs pabouast mporpamma 0a30BOTO U yriIyOJIEHHOTO M3ydeHus npenMera «Dusnkay B
10-11 xmacce paspaboraHa Ha ocHoBe Paboumx mporpamm cpeaHero oéOmiero oOpazoBaHus 1O (GHU3HKE
(6a30BEIil ypOBEHB, YIIyOIEHHBIN YPOBEHB), 0OIOOPEHHBIX pelieHrneM (peneparbHOr0 y4eOHOMETOINIECKOTO
o0benuHeHus 1o obmemMy oopazoBanuto ot 29.02.2022r., mporokon 7/22.

JlaHHas mporpaMMa orpenenseT o0sf3aTeIbHOE IMPEIMETHOE COJepiKaHWe, YCTAHABIMBAET MPUMEPHOE
pacnpezeneHre yueOHbIX 4acoB [0 TEMAaTUYECKUM pa3fiesiaM Kypca U peKOMEHyeMYIO MOCIe0BaTeIbHOCTh
M3YYCHHS TeM U Pa3felioB y4eOHOro MpeaMeTa ¢ YI6TOM MEXIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBS3EH,
JIOTUKH y4eOHOTO Ipoliecca, BO3pacTHRIX oco0eHHocTel obyuatomuxcs. [Iporpamma naér npeacraBieHue o
HEINAX, co0epicanuu, odujeti CTparerud OOy4YeHHs, BOCIUTAHUS M Pa3BUTHA OOyYarOIIUXCA CPEACTBAMHU
yueOHoro npeamera «Pu3nka» Ha yriiyOIEHHOM ypoBHE U 0a30BOM YpPOBHE.

H3yuenue xypca quszuku yenyOnéHHO20 YPOBHA NO360JAeM pearu3o8amy 3a0auu Nnpo@eccUoHaIbHOU
OpueHmayuu, HanpasieHo Ha co30aHue YCio8ull 01 NPOAGLEHUS CBOUX UHMENIEeKMYANbHbIX U MBOPUEeCKUX
CnocobHOCmel KaxdcObIM YY4auumcs, KoOmopwvle HeoOX00umvl OJisi NPOOOINCeHUs 00pPA308aHUs 6 BbICULUX
VueOHbIX 306e0eHUAX NO PA3TUYHBIM DUSUKO-MEXHUYECKUM U UHICEHEPHBIM CHeyUaibHOCHAM.

B mporpamMme ompenemnsitoTcsl IUIaHUPyeMbIe Pe3yJIbTaThl OCBOCHUSI Kypca (M3UKH Ha YPOBHE CPEIHETO
o0miero o0pa3oBaHus: JUUYHOCTHBIE, METAIIPEIMETHBIC, IPEAMETHBIC (Ha yriayOn€HHOM u 0a30BOM YPOBHE).
Hayuno-MeTomomoruueckoir OCHOBOM it pa3pabOTKH TpeOOBaHWUW K JMYHOCTHBIM, METANpPEIMETHBIM U
MpeIMETHBIM pe3yJabTaTaM OOYYarOIIMUXCS, OCBOMBIIMUX IPOTPaMMy CpEIHEero ooiero odpa3oBaHHs Ha
yIIIyONEHHOM YPOBHE, SIBIISIETCS CUCTEMHO-ACSITEIbHOCTHBIA MOIXO/.

OBIIASA XAPAKTEPUCTUKA YYEBHOI'O IIPEIMETA «®U3UKA»

du3nka Kak Hayka 0 HauOojee OOIMX 3aKOHAX MPHUPOIBI, BEICTYIAs B Ka4eCTBE y4EOHOTO MpeaMera B
IIKOJIe, BHOCHUT CYIIECTBEHHBIH BKJIa/1 B CUCTEMY 3HaHHH 00 okpy»katorieM mupe. LLIkonbHbIH Kype QUMK —
CHUCTEMOOOPA3YIOMUN ISl €CTECTBEHHO-HAYYHBIX YUYEOHBIX IMPEIMETOB, MOCKOJBKY (PU3MUECKHE 3aKOHBI
JeXaT B OCHOBE MPOLIECCOB M SIBJICHUH, M3ydyaeMbIX XUMHeEH, Ouosoruei, ¢usndeckoil reorpaduein u
acTpoHOMHeH. Vcronb30BaHWE W aKTUBHOE IMPHMEHEHHE (PU3MUECKUX 3HAHWH OIpPENeNniIo XapakTep M
OypHOE pa3BUTHE pa3HOOOpa3HBIX TEXHOJIOTMH B cdepe SHEpreTHKH, TPaHCIOpPTa, OCBOCHMS KOCMOCA,
MOJTyYeHHST HOBBIX MAaTE€PHAJIOB C 33JJaHHBIMUA CBOWCTBAMH U Jp. M3ydeHne pU3MKu BHOCHT OCHOBHOM BKJIA/I B
(dbopMHpOBaHHE €CTECTBEHHO-HAyYHOW KapTUHBI MHpa ydaluxcs, B (HOpMUPOBaHHE yYMEHUH NPUMEHSTh
HAYYHBII METO/] TIO3HAHUS MPH BHITIOJHEHUH UMHU YI€OHBIX HCCIIEJOBAHUH.

B ocHOBY kypca ¢u3uKu cpenHeill HIKOJbI MOJIOXKEH psia Uaed, KOTOpble MOXKHO paccMaTpHBaTh Kak
MIPUHITUIIBI €TO TTOCTPOCHHUS.

Hoea yenocmnocmu. B cCOOTBETCTBUM C HEH KypC SIBJISETCS JIOTMYMECKU 3aBEPILIEHHBIM, OH COAEPIKUT
MaTepHall u3 BCEX pa3IesioB (PH3HMKH, BKIFOYAET KaK BOMPOCHI KJIACCHYECKOH, TaK U COBPEMEHHON (PU3UKH.

Hoea zenepanuzayuu. B cOOTBETCTBUM ¢ Heil MaTepuasl Kypca (pU3MKU 00bEAMHEH BOKPYT (PU3UUECKUX
Teopuil. BegymmM B Kypce siBisieTcsi pOpMHpPOBAaHUE TIPENCTABICHUI O CTPYKTYpPHBIX YPOBHSX MaTEpuH,
BEIIECTBE U IOJIE.

Hoea cymanumapuzayuu. EE peanmzanus npennoyiaraeT HCIOJb30BaHUE T'yMaHUTApHOTO ITOTEHITHAIA
¢u3nyeckoil Haykd, OCMBICICHHE CBS3M DPa3BUTHA (QHU3UKH C pa3BUTHEM OOIIECTBA, a TaKkKe C
MHUPOBO33PEHYECKIMH, HDABCTBEHHBIMHU M SKOJIOTUIECKUMU TIPOOIeMaMHu.

Hoesa npuknaonoi nanpagnennocmu. Kypc ¢puzuku yriayOnEHHOrO YpoOBHS MpeanoaraeT 3HakOMCTBO C
IIUPOKUM KPYTOM TEXHUYECKHX U TEXHOJOTHUECKUX MPHUIIOKEHUN N3YUYEHHBIX TEOpUH 1 3aKOHOB. [Ipu aTOM
paccMaTpUBAIOTCS Ha YPOBHE OOLIMX TMPEICTaBICHUH M COBPEMEHHBIE TEXHHUYECKHE YCTPOICTBA H
TEXHOJIOTHH.

Hoea »3xonozuzayuu peanusyercs TOCPEIACTBOM BBEICHHS HIIEMEHTOB COJAEP)KaHMs, MOCBAIMIEHHBIX
HKOJIOTMYECKUM MPoOIeMaM COBPEMEHHOCTH, KOTOPBIE CBS3aHbI C pa3BUTHEM TEXHUKH U TEXHOJIOTHIL, a TaKkKe
o0CyKIeHHS MPoOIEM palliOHATLHOTO MPUPOAOIIOIE30BAHUS U IKOJIIOTUYECKON 0€30ITaCHOCTH.

OcBoeHue cofiepKaHusl MPOTrpamMMbl IOJKHO OBITH MOCTPOEHO Ha MPUHIMIAX CUCTEMHOAESITENILHOCTHOTO
noaxona. s GU3MKK peanus3anus 3TUX HPUHIMIOB 0a3upyeTcss Ha MCIOJIB30BAaHUU CaMOCTOSITEIBHOTO
AKCIIEPUMEHTA KaK MOCTOSHHO JecTBYIoMIEro pakTopa yueOHOro npoiecca. /s y2nyonéHHo2o yposHs — 3mo
cucmema CamoCmosAmenbH020 YUEHUUeCK020 IKCNepUMeHma, GKIUarue2o @GpoHmaivhvie yuyeHuyecKue
ONnbIMbl NPU U3VHEHUU HOB020 Mamepuand, 1abopamophusie pabomul u pabomul npakmukyma. Ilpu smom



B03MOJICHBL 08A CNOCOOA peanu3ayuu Gu3u4ecKo2o NpaKkmukyma. B nepgom ciyuae npakmuxym nposooumcs
60 6 konye 10 u 11 kraccos, 1ubo nocie nepaoco u 8mMopo2o NoLy200Ull 8 KAICOOM U3 IMUX Kiaccos. Bmopoti
Cnocob — 3mo unmezpayus pabom npaKmuKyma 6 cucmemy iabopamopHuix pabom, Komopwvie nPo8oOSIMcs 6
npoyecce usydenuss pazoera (memsvt). Ilpu smom nod pabomamu NPAKMUKYMA NOHUMAEMCs
camocmosmenbHoe UCCle008aHue, Komopoe npo8ooumcs o pyKo8oOCmMa)y C8EPHYmMo2o, 0000uéHHo2o 8udda
0e3 nowazo6oll UHCMPYKYUU.

B mporpamme cuctemMa y4eHHYECKOTO SKCIIEPUMEHTA, Ta00paTOPHBIX paboT M MPaKTHKyMa MpeCTaBIcHa
€IMHBIM MepevyHeM. BbIOOp TeMaTHKU AJIsi 3TUX BHUJIOB YYCHHUYECKHX MPAKTHUECKUX PAOOT OCYIECTBISICTCS
YY4aCTHHKaMH 00pa30BaTENLHOTO TIpollecca HCXOJS M3 OCOOCHHOCTEH IOYPOYHOTO IUIAHHUPOBAHUS U
ocHamieHus kabunera gusuku. [Ipu 3TOM oOecrnieunBaeTcst OBIaJACHUE 00yJAIONUMUCST YMEHUSMU IPOBOIUTH
NpsSIMbIC U KOCBEHHBIE U3MEPEHUS, UCCIICAOBAHMS 3aBUCUMOCTEH (DU3MYECKUX BEITMYNH U TIOCTAHOBKY OITBITOB
IO MPOBEPKE MPEIT0KEHHBIX TUIIOTE3.

Bosblioe BHUMaHUE yIENsIeTCsl PEIICHHIO PACUETHRIX M KaYeCTBEHHBIX 3a1ad. [Ipu 3ToM i pacdETHBIX
3ajja4 TPUOPUTETOM SIBJISIOTCS 33Jaud C SIBHO 3aJaHHOH U HeA6HO 3a0anHOol (U3UYECKON MOJEINbIO,
MO3BOJISIIONINE TPUMEHSTh M3YYCHHBIC 3aKOHBI M 3aKOHOMEPHOCTH KaK W3 OJIHOTO pasjeiia Kypca, Tak U
WHTETPUPYS MPUMCHCHHUE 3HAHWNA M3 Pa3HBIX pa3nieioB. /[ KauyecTBEHHBIX 3a7ad MPUOPUTETOM SIBIISIOTCS
3aJjaHus Ha OOBSICHEHHE / MpeCKa3aHhe MPOTEKaHUs (PU3MUYECKUX SIBIICHHA M MPOIIECCOB B OKPYXKAFOIIEH
KHU3HH, TpeOyIoIIHe BbIOopa (pU3HUECKOi MOJIENN JIJIsl CUTYaIluH MPAKTHKO-OPUESHTUPOBAHHOTO XapaKTepa.

HEJA U3YYEHUS YYEBHOI'O IIPEIMETA «®U3UKA»
OCHOBHBIMU TIETISIMU U3YYEHUS (PU3UKU B 00IIEM 00pa30BAHUU SBIISIOTCS:

* (dopMHpOBaHUE MHTEpECA U CTPEMJICHUS O0YYaOLIMXCs K HAYYHOMY M3YYCHMIO IPUPObI, Pa3BUTHE
UX UHTEJUIEKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTENH;

* pa3BUTHE NPEACTABICHUN O HAyYHOM METOJ€ MO3HAaHUS U (HOPMHUPOBAHME HCCIIEAOBATEIBCKOTO
OTHOIIEHHSI K OKPYKAIOIIHM SIBJICHHUSIM;

* (¢opMHpOBaHHE HAYYHOTO MHPOBO33pPEHMs KaK pe3yjbTaTa U3yuyeHHs OCHOB CTPOECHHS MaTepUH U
(byHIaMEHTAIBHBIX 3aKOHOB (PH3UKH;

* (¢opmMHpOBaHHE YMEHUI OOBACHATH SIBIECHUS C MCIOJIb30BaHMEM (U3NYECKUX 3HAHMA M HayYHBIX
JI0Ka3aTeIbCTB;

* (¢opmMHpOBaHUE MPEJICTABICHUH O poJU (PU3KUKU JUTS PA3BUTHUS IPYTUX €CTECTBEHHBIX HAYK, TEXHUKU U
TEXHOJIOTHIA;

* azeuumee NpPeoOCmMABIeHUll 0 BO3MOJNCHbIX cghepax OyOywell npogeccuoHanbHol OesmeilbHOCmU,
CBA3AHHBIX C PUSUKOL, NOO20MOBKA K OanbHetiuemy 00y4eHUu08 3mom HanpasieHuu.

+ JlocTmkeHue 3THX 1ieei o0ecrieynBaeTcsl pelieHneM CIeyIoIuX 3a/1ad B Ipoliecce U3y4eHus Kypca
(Gu3KMKN Ha yPOBHE CPEAHETO 00111ero 00pa3oBaHUs:

* [pHOOpETeHHE CUCTEMbl 3HAHUK 00 OOHmMX (QHU3UUECKUX 3aKOHOMEPHOCTSX, 3aKOHAX, TEOPHUSX,
BKITIOYAss MEXaHHUKY, MOJIEKYISIPHYIO (DPH3HKY, JIEKTPOIMHAMUKY, KBAHTOBYIO (DM3HMKY W 3JIEMEHTHI
acTpo(u3uKH;

*  (opmupoBaHre YMEHUN TPUMEHSITHh TEOPETHUESCKHIE 3HAHUS 1151 OOBSICHEHUS (PU3NUECKUX SBICHHIA B
NPUPOJIE U AJIS IPUHATHUS MPAKTUUECKUX PEIICHUH B TIOBCEAHEBHOM KHU3HH;

* OCBOEHHE CITOCOOOB PEUICHHS PAa3IMYHBIX 3374 C SBHO 3a/JlaHHOW (DM3MYECKOH MOJEINblo, 3ajad,
MOJPa3yMEBAIOIIUX CAaMOCTOSATENIEHOE CO3/IaHie (PU3NUECKOI MOJIeNH, aJIeKBaTHOM YCIOBHSM 33a4H,
B TOM YHCJIC 3371a4 HHKEHEPHOTO XapaKTepa,

* I[OHMMaHHe (PU3NYECKHX OCHOB U MPHHILIUIOB JCHCTBUS TEXHUUYECKHX YCTPONCTB U TEXHOIOTUYECKUX
MPOIIECCOB, UX BIUSHHS HA OKPYXKAIOIIYIO CPEIY;

* OBJAJCHHE METOJaMHU CAMOCTOSTEIHHOIO MNIAHUPOBAHUS U MPOBEACHUS (PUZNIECKUX

SKCHEPUMEHTOB, aHalu3a W UHTEepOpeTanuu HHGOpPMALMK, ONPEAEIECHUs JOCTOBEPHOCTH
MOJIy4EHHOTO pe3yJbTaTa;Co3/1aHue YCIOBUHM A Pa3BUTHUS YMEHUH NMPOEKTHO-HCCIIEI0BATEIbCKOH,
TBOPYECKON AEATENbHOCTH; pazeumue unmepeca K cepam npopeccuoHaibHou OesmenrbHOCmu,
CBA3AHHOU C PUUKO.



MECTO YYEBHOI'O IPEJIMETA «®U3UKA» B YYEBHOM IIJIAHE

B cootBerctBun ¢ ®I'OC COO yrayOonéHHbIN ypoBEeHb HM3y4deHHs yueOHoOro mpenmera «PDu3uka» Ha
ypoBHE cpeaHero oOmiero oOpa3oBaHHs BbIOMpaeTcsl OOyYalOIIMMUCSH, IIAHUPYIOIIMMH MPOAOKEHHE
00pa3oBaHMsI MO CIIEIHATIBLHOCTAM (PU3HKO-TEXHUUECKOTO MPOPHUIIAL.

VY4eOHBIM IIJIaHOM MPEAYCMOTPEHO n3yueHue ¢pu3uku B 00béMe 340 1 3a 1Ba roj1a 00ydeHHs: S5 9 B HEJIEITIO
B 10 u 11 kmaccax Ha yrioyOJIeHHOM ypOBHE, Ha 0a30BOM YpoBHE B 00bEMe 136 4 3a 1Ba roja oOydeHwusl 1Mo 2 4
B Henemo B 10 u 11 kmaccax.

IIpu peanuzanum padodeil mporpaMMsbl MCHOJIbL3yeTCsl 000pyA0BaHuUe, MOJY4eHHOE B paMKax
®enepanabHoro npoexra «Ludposas o6pazoBaTesibHas cpegar.

IINTAHUPYEMBIE PE3YJIBTATbBI
OCBOEHMSA YYEBHOTI'O IIPEJJMETA «®U3UKA»
HA YPOBHE CPEJHEI'O OBHIEI'O OBPA3OBAHUA

OcBoenue yuebHoro npeamera «®dusmka» Ha ypoBHE cpelHero odmiero obpazoBaHus (yriayOnEHHBINH U
0a30BBIi YPOBEHB) MIOJDKHO OOECICYMBATH JOCTHKCHHE CICAYIOIIUX JUYHOCTHBIX, METAMPEAMETHBIX U
IIpeIMETHBIX 00pa30BaTEIbHBIX PE3YJIbTATOB.

JIMYHOCTHBIE PE3YJIBTATHI

I'pa)K,ancn(oe BOCnuTaHue:
* c(hopMHPOBAHHOCTH TPAXKIAHCKOHN MO3UIIMK 00YYAOIIErocs KaK aKTUBHOTO U OTBETCTBEHHOTO YJieHA
POCCHICKOT0 00I1IECTBA;
* IPUHATHE TPATUIUOHHBIX OOLIEUYETIOBEYECKUX TYMAHUCTUYECKUX U JEMOKPATHUYECKUX [IEHHOCTEH;
* TOTOBHOCTb BECTH COBMECTHYIO JIETEIbHOCTh B MHTEPECAX IPa’KAaHCKOT0 OOIIecTBa, y4acTBOBATh B
CaMOYNPAaBJIEHUH B IIKOJE U JETCKO-IOHOUIECKUX OpraHU3alusX;
* yYMEHHE B3aUMOJICHCTBOBATh C COLMAIBHBIMH MHCTUTYTaMHU B COOTBETCTBHU C UX (QYHKUUSIMHU U
Ha3HAYCHHEM;
* TOTOBHOCTb K T'yMaHUTApHOH U BOJIOHTEPCKON AESTEIBbHOCTH.
nanMOTMHeCKoe BOCnnTaHue:
*  c(hopMHPOBAHHOCTH POCCUICKON I'paXkJaHCKON MJIEHTUYHOCTH, TaTPUOTU3MA;
* IICHHOCTHOE OTHOILIEHHE K rOCYJapCTBEHHBIM CUMBOJIAM; TOCTHXEeHUAM Poccun B pusnke U TEXHUKE.
ﬂ,yXOBHO-HpaBCTBeHHOE BOCnuTaHue:
*  c(opMHPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, 3TUUECKOTO MTOBEICHMHS,;
*  CHOCOOHOCTH OLIEHMBATH CUTYALIMIO U PUHUMATh OCO3HAHHBIE PEIICHUs, OPUEHTHPYSCh Ha
MOpaJIbHO-HPABCTBEHHBIE HOPMBI U [IEHHOCTH, B TOM UHUCJIE B JEATEILHOCTH YYEHOTO;
* OCO3HaHHE JIMYHOTO BKJIaJia B IOCTPOEHUE YCTOMUNBOTO OYAYIIEro
JcTeTnyeckoe BoCMUTaHWe:
* HCTETHUYECKOE OTHOILIEHHE K MUPY, BKIIIOUAsi 3CTETUKY HAyYHOTO TBOPYECTBA, MPUCYILETo (prusrueckon
HaykKe.
TpyaoBoe BocnuTaHue:
* HUHTEpec K pa3In4YHbIM cepam NpodeccuoHaTbHOM AeATeIbHOCTH, B TOM YUCIIE CBSA3aHHBIM C (PU3UKON
W TEXHUKOW, YMEHHE COBEpIIAaTh OCO3HAHHBIM BBIOOp Oyaymel mnpodeccnu U peann30BHIBATH
COOCTBEHHBIE )KU3HEHHBIE TUIAHBI;
* TOTOBHOCTb M CIIOCOOHOCTH K 00pa30BaHUIO U caM000pa30BaHUIO B 001acTU (PU3MKU HA MPOTSHKEHUN
BCEH )KU3HU.
3konornyeckoe BocnuTaHve:
*  c(hopMUPOBAHHOCTH PKOJIOTMYECKON KYJIBTYpHI, OCO3HAHHE III00AJIBHOTO XapakTepa 3KOJOTMYECKUX
npo0em;
* IUIAHUPOBAHUE U OCYILECTBICHHUE NICUCTBUH B OKPYXAIOLIEH Cpele Ha OCHOBE 3HAHUA LEJeH
YCTOMYMBOTO pPa3BUTHUS YEJIOBEUECTBA,
*  pacUIMpEHHUE ONBITA IEATEIbHOCTH SKOJIOIMUYECKON HAIPaBICHHOCTH HA OCHOBE UMEIOIIMXCS 3HAHUM
o (uzuke.



LI,GHHOCTM Hay4HOro no3HaHus:

c(hOpMUPOBAHHOCTH MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
(bU3UIECKOI HAYKH;

OCO3HaHUE [IEHHOCTH HAYYHOU JESITeIbHOCTH, TOTOBHOCTh B TIPOIlecCce N3YUCHUS (PU3UKU
OCYIIECTBIISITh MPOCKTHYIO U UCCIIEIOBATEIBCKYIO JACITEIPHOCTh WHAUBUIYAILHO U B TPYIIIIE.

B mporecce MOCTHXKEHUS TUYHOCTHBIX PE3YIbTATOB OCBOCHHS MPOTPAMMBl CPEIHErO OOIIEero
oOpazoBaHusi 1O (U3MKE y OOYYArOIIUXCS COBEPIICHCTBYETCS OMOYUOHANIbHBIN UHMENTIEKN,
Ipearnoiararomuii copMUPOBAHHOCTH:

* AMOCOHHAUSIS, BKITFOYAIOIIETO CIIOCOOHOCTh TTOHMMATh CBOE AMOIMOHAIBHOE COCTOSIHHE, BUJICTh
HaIpaBJICHUsS Pa3BUTHUS COOCTBEHHON AMOIMOHAIBHOH cephl, OBITh yBEpEHHBIM B ce0¢;

* aMope2nAUpPEBHsisis, BKIOYAIOIIET0 CAMOKOHTPOJIb, YMEHHE IPUHUMATh OTBETCTBEHHOCTH 32 CBOE
MOBE/ICHHE, CIIOCOOHOCTh aJaTHUPOBATHCS K AMOIMOHAIBHBIM U3MEHEHUSIM U MPOSBISATH THOKOCTB,
OBITh OTKPBITHIM HOBOMY;,

HHYMPHHHEel MOMUBAayus, BKIIOYAIONIEH CTPEMIIEHUE K TOCTH)KEHUIO IIETIH U yCIIEXY, ONITUMU3M,
WHUIIMATUBHOCTh, YMEHHUE JICHCTBOBATh, UCXO/IS U3 CBOMX BO3MOXKHOCTEH;

amMaamsisi, BKIIIOYAIOIIEH CIIOCOOHOCTh MMOHUMATh SMOLMOHAIBHOE COCTOSHHUE JPYTUX, YIYUTHIBATH
€ro MPH OCYIIECTBICHUH OOLICHHUS, CIIOCOOHOCTh K COUYBCTBUIO U CONIEPEKUBAHUIO;

CMUAbLILIXX HABLIKOG, BKITIOYAIOIINX CIIOCOOHOCTH BBICTPAaWBATh OTHOLICHHUS C IPYTUMH JIIOJIbMHU,
3a00TUTHCS, IPOSBIIATH HHTEPEC U pa3peniaTb KOHPIUKTHI.

METAINIPEJMETHBIE PE3YJIbTATHI

YHuBepcaibHbIe IO3HABATEIbHBIE 1eHCTBUA
Ba3oBble Jlornyeckue AeiCTBUA:

CaMOCTOSTENIbHO (hOPMYIUPOBATh U aKTYaJIM3UPOBaTh MPoOIIeMy, pacCMaTpUBaTh €€ BCECTOPOHHE;
OIPENEIATh eI AESITEIBHOCTH, 3a1aBaTh [1APAMETPbl U KPUTEPUU UX TOCTUKECHUS;
BBISBIIATH 3aKOHOMEPHOCTU U IIPOTUBOPEYHS B PACCMATPUBACMBIX SIBJIICHUSX;
pa3zpabarbiBaTh IUIAaH pELIEHUS MNPOOJeMbl € Y4YETOM aHaliM3a HMEIOIIMXCS MaTepualbHBIX H
HEMaTepHUaabHbIX PECYPCOB;
BHOCUTb KOPPEKTUBBI B JI€ATEIBHOCTh, OLICHHBATh COOTBETCTBHE PE3YJbTAaTOB LENISAM, OLEHUBATH
PHUCKH MOCIEACTBUN JCATEIBHOCTH,
KOOPJMHHUPOBATh U BBIOJIHATH paOOTy B YCIOBUSAX PEAIbHOTO, BUPTYAIbHOIO U KOMOWHHUPOBAHHOTO
B3aUMOJCHUCTBUS;

Pa3sBUBATh KPECATUBHOC MBIIIJICHUC IMPU PCIICHUHA KU3HCHHBIX np06neM.
Bba3oBble HCCJICA0BATECIbCKHE HeﬁCTBHﬂ:

BJIaZIETh HAYYHOIH TEPMHHOJIOTHEH, KITIOYEBBIMHU MMOHATUSIMU M METO/IaMH (PU3NUECKON HAYKH;
BJIaJICTh HABBIKAMH y4eOHO-MCCIIE0BATEIbCKOM U MPOCKTHOM JEATEIBHOCTH B 00yacTu (pu3uku;
CIIOCOOHOCTBIO ¥ TOTOBHOCTBIO K CAMOCTOSITEIbHOMY TIOMCKY METO/IOB PELICHUs 33/1a4 (PU3HIECKOro
COZIepIKaHMUsl, IPUMEHEHHUIO Pa3IMYHBIX METO/IOB MMO3HAHUS,

BJIAJICTh BUAAMHU JICATEIHLHOCTH 110 TOJyYSHUIO HOBOT'O 3HAHUS, €T0 HHTEPIIPETAIIMH, TPEOOPA30BAHUIO
Y TIPUMEHEHHIO B PA3JIUYHBIX YUCOHBIX CUTYAIIUSAX, B TOM YKCJIC IIPU CO3AHUN YICOHBIX MIPOCKTOB B
obnactu pusukw;

BBISBJISATh MPUYMHHO-CICICTBEHHBIC CBS3M M aKTyaJM3WpOBaTh 3a/ady, BBIIBUTATh TUIOTE3y e
pelLIeHus, HaXOAUTh apryMEHTHI IS JOKa3aTelbCTBA CBOMX YTBEPKACHUM, 3a1aBaTh MapaMeTphbl U
KPUTEPUH PELICHUS;

AQHAJIM3MPOBATh IIOJIyYCHHBIE B XOJI€ PEIICHUS 33/Ja4d pe3ybTaThl, KPUTHUYECKH OILCHUBATH HX
JIOCTOBEPHOCTD, MIPOTHO3MPOBATh N3MCHEHHUE B HOBBIX YCIIOBHSIX;

CTaBUTH U (POPMYITHPOBATH COOCTBEHHBIC 33/1a41 B 00pPa30BaTEIbHON ICSTEIBHOCTH, B TOM YHCIIE TIPH
M3y4eHUn (HU3UKH,

JIaBaTh OIICHKY HOBBIM CHTYallUsIM, OLICHUBATh IPUOOPETEHHBIN OIIBIT;

YMETh IEPEHOCHUTH 3HAHUS 10 (PH3HKE B IPAKTHICCKYIO 00IaCTh )KU3HEACATCIBHOCTH;

YMETh HHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEAMETHBIX 00JIacTeil;

BBIJIBUTATh HOBBIC HJICW, MPEAJaraTh OPUTHHAIBHBIC MOAXOABI W PEIICHUs; CTABUTHh MPOOIEMBI H
3aja4, JIOMYCKAIOUINE albTePHATHBHBIC PEIICHHS.

PabGora ¢ undopmanmeii:

BJIAJCTh HABBIKAMU MOJy4eHHUS HH(POpMAIuu (PU3MUECKOrO COJEpKAaHUS M3 HCTOUYHUKOB Pa3HBIX



THUIIOB, CAMOCTOSITEIBHO OCYILECTBJISITh IIOMCK, AaHAJIN3, CHUCTEMATHU3alMi0 WU HHTEPIPETALUIO
nHGOpMAaIUY Pa3TUYHBIX BUJOB U (POPM IMpe/ICTaBICHHS;

OILICHUBATh JOCTOBEPHOCTh MH(OPMALIHH;

UCTIOJIB30BaTh CpeACTBa WH(POPMALMOHHBIX M KOMMYHHMKAIIMOHHBIX TEXHOJOTHH B pEIICHUH
KOTHUTHUBHBIX, KOMMYHHKATHUBHBIX M OPraHM3alMOHHBIX 3aJady C CcOONIoIeHHeM TpeOOBaHMI
SPrOHOMHUKH, TEXHUKH 0€30MacCHOCTH, THTUEHBI, PECYypCcOCOEpEKEHHs, IPABOBBIX M 3TUYECKUX HOPM,
HOpM MH(OPMALIMOHHON 6€30M1aCHOCTH;

CO3/1aBaTh TEKCTHl (U3UYECKOTO CONEpKaHHWS B Pa3IMYHBIX (QopMarax ¢ Y4ETOM Ha3HAYCHHS
uHopMallMd W IEJIEBOM  ayJUTOPHH, BbIOMpas ONTHUMAJIbHYIO (QOpMYy IMpEACTaBICHUS U
BHU3yaJIU3alUU.

y}II/IBepcaJILHbIe KOMMYHUKATHBHBIC JeHCTBUA

Oommenue:
OCYIIECTBIISATH OOIICHHE HA ypOKaX (DU3MKHU M BO BHEYPOUHOU JIEATEIHHOCTH;
pacro3HaBaTh MPEANOCHUTKH KOH(GIMKTHBIX CUTYaIlui U CMATYATh KOH(JIMKTHI;
pa3BépHYTO U1 JIOTUYHO H3JiaraTb CBOKO TO‘-IKy 3peHI/I$I C UCIIOJIB30BAHHUECM SA3BIKOBBIX CpeI[CTB.

CoBmMecTHAas AeATECJIbHOCTD:

MOHMMATh U UCMOJIb30BaTh IPEUMYLIECTBA KOMAaHIHOM U MHAMBUAYAJIbHON paOOTHI;

BbIOMPATh TEMATUKY U METOJIbl COBMECTHBIX ACUCTBUI C y4ETOM OOLIMX MHTEPECOB U BO3MOXKHOCTEH
Ka)KJI0r0 WICHA KOJIJICKTHUBA;

IIPUHUMATD LIEJIM COBMECTHOW NEATENbHOCTH, OPraHU30BbIBATh U KOOPIAMHUPOBATH JIEHCTBUSA IO €€
JOCTH)KEHMIO: COCTaBIATh IUIAH JECWCTBUHM, PacHpelnesaTh pONM C y4€TOM MHEHUM YYAaCTHHUKOB,
00CyX/1aTh pe3yJbTaTbl COBMECTHOU pabOTHI;

OLICHUBATh Ka4eCTBO CBOETO BKJIJ1a U KQKJI0T0 Y4aCTHHKA
KOMaH/Ibl B OOIIMI pe3ysbTaT 10 pa3padoTaHHBIM KPUTEPUSIM;

npeJiaraTb HOBbIE MPOEKTHI, OLIEHUBATh UJIEU C IMO3ULIUU HOBU3HBI, OPUTHHAIBHOCTH, IPAKTHUECKON
3HAYUMOCTH;

OCYLIECTBIIAATh IO3UTHBHOE CTPATETMYECKOE IIOBEICHHE B DPAa3IUYHBIX CHUTYalHUsX, HPOSBIATH
TBOPYECTBO U BOOOpaKEHUE, OBITH MHUITUATUBHBIM.

YHI/IBepcaJ'ILHI)Ie PEryjisaTuBHbIC JelCTBUS

Camoopranusauus:
CaMOCTOSITENIFHO OCYIIECTBIIATH MMO3HABATEIbHYIO JESITEIbHOCTh B 00JACTH (PU3MKH M aCTPOHOMUH,
BBISIBJISTH MPOOJIEMBI, CTABUTH U (POPMYJIHNPOBATh COOCTBEHHBIE 3a/1a4H;
CaMOCTOSITENIBHO COCTAaBJIAThH IUIAH PEIICHUs PACUETHBIX M KaUECTBEHHBIX 3aJ]ad, IJIaH BBIIOJIHEHUS
MPaKTU4YECKOH paboThl € Y4YETOM HMEIOLIUXCS PECypcoB, COOCTBEHHBIX BO3MOXKHOCTEH U
MIPEATIOYTEHUN;
JTaBaTh OLIEHKY HOBBIM CHUTYaI[UsIM;
pacuIMpsATh paMKH Y4eOHOT0 IIpeMETa Ha OCHOBE JIMUHBIX MPEINOYTCHUH;
JienaTh OCO3HAHHBINA BHIOOP, apryMEHTHPOBATh €Tr0, OpaTh Ha ce0sl OTBETCTBEHHOCTH 3a PEIICHHUE;
OLIEHUBATh MPHUOOPETEHHBIN OIIBIT;
C1oco0CcTBOBATH (POPMHUPOBAHUIO U MPOSBIEHUIO HTMPOKOI 3pyIUIIUU B 00J1aCTH (HU3UKH, TIOCTOSHHO

MOBBIIIATH CBOM 00pa30BaTeIbHbIN U KyIbTYPHBIN YPOBEHbD.
CaMOKOHTPOJIb!

J1aBaTh OILIEHKY HOBBIM CHUTYalUsIM, BHOCUTb KOPPEKTHUBBI B JI€ATEIbHOCTh, OLIEHUBATh COOTBETCTBUE
PE3yNIbTAaTOB LIETSAM;

BIIQJIETh HABBIKAMM TIO3HABATEIHHOM pepIECKCHUH KaK OCO3HAHUS COBEPIIAEMBIX JIEUCTBUH W
MBICITUTENBHBIX TIPOIECCOB, UX PE3YJbTaTOB W OCHOBAHHI; MCIOJIB30BaTh MPUEMBI pedieKCHu s
OLICHKH CUTYyalluH, BEIOOpa BEPHOTO PEIICHUS;

YMETh OLICHUBATh PUCKU U CBOEBPEMEHHO IPUHUMATh PEIICHUS 0 UX CHIXKEHHUIO;

MPUHUMATh MOTHBBI U a@pTYMEHTHI IPYTUX IIPU aHAIU3€ PE3yNIbTaTOB JEATEIbHOCTH.
IIpunsTHe ceds u Apyrux:

IIPUHUMATh ce0s, TOHUMasi CBOM HEAOCTATKH U JOCTOMHCTBA;
IIPUHUMATh MOTUBBI U apI'yMEHTBI IPYTUX IIPU aHAIU3€ PE3YNIbTATOB JEATEIBHOCTH;
MIPU3HABATH CBOE MPABO U MPABO JPYTUX HA OLIMOKH.



NPEJIMETHBIE PE3YJIBTATHI
10 kaace

B npouiecce u3yuenus kypea ¢puszuku yriyonaéHHoro u 6azoBoro ypoBHs B 10 kjacce yueHUK HAYyUUTCS:

U TTonumath (A€MOHCTPUPOBATH) POJib GUZUKH B SIKOHOMUYECKON, TEXHOJIOTHYECKON, SKOJIOTHYECKOM,
COLIMAJIEHOW M 3TUYECKOH cepax NesTeTbHOCTH YeloBeKa; pojb U MECTO (PU3MKH B COBPEMEHHOU
HAyYHOM KapTUHE MHpA; 3HAUeHUe ONUCAMENbHOU, cucmemamusupyroujeli, 0O0bACHUMENbHOU U

NpoOSHOCMUYECKOU (QYHKYUll Quauyeckoll meopuu — MEXAHUKU, MOJEeKVIAPHOU Du3uKu u
MEPMOOUHAMUKU, PONb (DUIUYECKOU Meopuu 6 DOPMUPOBAHUU NPEOCMABIeHUN O OU3UYECKOl
Kapmuue Mupa,

0 paznmmuuath (YYUTHIBATH) YCIOBHS MPUMEHUMOCTH MOJIENIeH (PU3UYECKUX TEll U MPOIIECCOB (SIBICHUH):
MHepIUalbHas CUCTEMa O0TCUETa, a0COIIOTHO TBEPIOE TENI0, MaTepUaIbHAas TOYKA, PABHOYCKOPEHHOE
JIBUKEHHE, CBOOOJHOE TMajeHue, abCoMOTHO ympyras aedopmaius, aOCONIOTHO yOpyroe u
aOCOJIOTHO HEYNPYroe CTOJKHOBEHHWS, MOJIEIH ra3a, KUAKOCTH U TBEPAOTO (KPHCTAIITMYECKOTO)
Tena, UAealbHbIN ra3, TOYEUHbIH 3aps/l, OJHOPOTHOE AIEKTPUUECKOE I10JIE;

0 pasnu4ate ycnoBus (TpaHHIIBI, 00JIACTH) IPUMEHUMOCTH (PU3HUECKUX 3aKOHOB, TOHUMATh BCEOOIIIHIA
xapaktep pyHIaMEHTAIbHBIX 3aKOHOB 1 OTPAaHUYEHHOCTH UCIIOJIb30BAHMSI YACTHBIX 3aKOHOB;

0 ananmu3uMpoBaTh M OOBACHATH MEXaHUYECKHE MTPOIIECCHI U SBJICHUS, UCTIONB3Ysl OCHOBHBIE TIOJIOKECHHS
U 3aKOHBl MEXaHHUKH (OTHOCHUTENBHOCTh MEXaHMYECKOTO JBIDKEHUS, (DOpMysibl KHHEMATHKU
PaBHOYCKOPEHHOTO JIBHXXCHHS, npeoopazosanus I anunes Onisi cKOpocmu u nepemeujeHusi, 3aKOHBI
Herotona, npunyun omnocumenvsrnocmu I anunes, 3aK0OH BCEMUPHOTO TATOTEHUS, 3aKOHBI COXPaHEHUS
UMITYJIbCa U MEXaHUYECKOH DHEPTUH, C653b pabomvl CUlbl C USMEHEHUeM MEXAHUYECKol dHepeul,
yeiosusi pasHogecus meépoo2o mena); TPU STOM HCIOJIb30BaTh MAaTEMAaTHYECKOE BBIPAXKEHUE
3aKOHOB, VKA3bI6AMb YCI08US NPUMEHUMOCMU QU3UYeCKUX 3aKOHO08: npeobpazosanutl I anunes,
8MOP0O20 U Mpemve2o 3aKkoHo8 Hvlomona, 3aKk0H08 coXpaneHuss UMNYibCa U MexanuyecKkol sHepul,
3aKOHA 8CEMUPHO20 MA2OMEHUS,

0 aHanM3UpOBATh U OOBICHITH TEIIJIOBBIE MPOIIECCHI U SBICHUS, UCTIONB3YSI OCHOBHBIE Monoxkenus MKT
1 3aKOHBI MOJIEKYJIIPHOM (PM3UKU U TEPMOJIMHAMUKH (CBSA3b JaBJIECHUS UCABHOTO T'a3a Co CpeHen
KHHETUYECKOU SHEprueil TeIIoBOro IBMKEHHS M KOHIIEHTPALUeH ero MOJIEKYII, CBS3b TeMIIepaTyphl
BEIIECTBA CO CPEIHEH KMHETHYECKOW YHEPTUel TEIIOBOTO JBMKEHUS €r0 YaCTHII, CBSI3b JIABICHUS
UJealbHOTO Ta3a C KOHIICHTpAlMeld MOJIEKYJT M ero TemIepaTypoil, ypaBHeHuHe MeHpaeneeBa—
Knamneiipona, nmepBblii 3aKOH TEPMOAMHAMUKH, 3aKOH COXPAHEHUS YHEPTUH B TEIUIOBBIX MpPOIleccax);
MIPH STOM UCTIOJIB30BaTh MATEMAaTHUECKOE BRIPAKEHIE 3aKOHOB, YKA3bI8AMb YCI08USL NPUMEHUMOCMU
ypaeuenus Menoeneesa—Knanetipona;

0 aHanu3upoOBaTh U OOBSICHATH (OMUCHIBATH) AIEKTPUUECKHUE SIBIICHUS, UCIIONIb3YsI OCHOBHBIE MOJTO0XKEHUS
W 3aKOHBI AJIEKTPOJMHAMUKN (3aKOH COXpAHEHHWs JIIEKTPHUUECKOro 3apsiia, 3akoH Kymona, no-
MEHYUANbHOCb IIeKMPOCMAMU4eckKo20 noJjis, NPUHYUN CYNepno3uyuu 31eKmpuieckux nouet, npu
9MOM YKA3blaAsk YClo8usi npumeHumocmu 3axkona Kynona; a Takke MPaKTUYECKH BaXkKHbIE CO-
OTHOIICHHUS: 3aKOHBI OMa JAJisl ydacTKa Ienu U AJsl 3aMKHYTOM SJEKTPUUECKOH 1enH, 3aKoH J[xo-
ysi—Jlenna, npasuna Kupxeoga, 3akonvt @apades ons snekmponusa);

0 onucwieamsv ¢usuueckue npoyeccol u AGNEHUA, UCNOAL3YSA BEIUUUHbL: Nepemelwjerue, CKOpocmb,

YCKOpeHue, UMNYJIbC med U CUCmeMbl mell, CUA, MOMEHM CUNbl, OaslleHue, NOMEeHYUAIbHAs IHePIUsl,
KUHeMU4ecKas dHep2usl, MeXxanuieckds dHepaus, paboma cuivl, YeHMpoCmpemumens-
HOoe YCKOpeHue, CUia maxcecmu, CUla Ynpy2ocmu, CUld mpeHus, MOWHOCMb, SHEP2Us 83auMo-
Oeticmeuss mena ¢ 3emnéi 661u3U e€é N0BepXHOCMU, dHEP2Usl YAPY2oll Oedhopmayu NPYHCUHBL, KO-
JUYEeCmeo meniomol, aOCONIOMHASL meMnepamypa meida, paboma 6 mepmooOuHamure, GHympeHHsisl
9Hepeus UOeanbHO20 0OHOAMOMHO20 2a3d, paboma UdeaibHo20 2a3d, OMHOCUMENbHAS BLANCHOCTIb
6030yxa, KIIJ] uoeanvnoco mennogoeo Osucamens, dleKmpuyeckoe noie, HANPAHCEHHOCHb
INEKMPUUECKO20 NOJISl, HANPAHCEHHOCMb NOISA MOUEUHO20 3aPA0a WU 3aPHCEHHO20 UAPaA 8 8AKYYMe
u 8 Oudlekmpuke, NOMEHYUAL IJIeKMPOCMAMUYEcKo2o0 NoJis, pPA3HOCMb  NOMEHYUAO8,
NEKMPOOBUICYWAs CUNLA, CUNA MOKA, HANpAdCEHUe, MOUWHOCMb MOKA, INeKMPUdecKdas eMKOCmb
NJIOCK020 KOHOeHCamopd, CONpoOmusieHue y4acmka yenu ¢ nocied08amenbHblM U NapaielbHbiM
CcoeOuHeHueM pe3ucmopos, IHePeUsl INEeKMPULECcK020 Noas KOHOeHcamopa,

0 oOBSACHATH OCOOEHHOCTH MPOTEKAHUS (UINYECKUX SIBJICHHM: MEXaHWYECKOE JIBH)KEHUE, TEIIOBOE
JBUKCHHUE YaCTHI] BEIIECTBA, TEINIOBOE PAaBHOBECHE, OPOYHOBCKOE NBHXKEHHE, TU(Qy3us, ucmape-
HUE, KUMEHWE W KOHJCHCAllMs, IJIAaBJICHHE M KPHUCTaUIM3allMsl, HAIPaBICHHOCTh TEIUIONEpeaayu,



QJICKTpHU3alUA TCII, 9KEBUNOMEHUUATIbHOCIb NOBEPXHOCMU 3APAHCEHHO20 npoeoduuka;

0 mpOBOIUTH MCCIIEAOBAHUE 3aBUCUMOCTH OJTHOM (DM3UYECKOW BETMYHMHBI OT APYTOM C UCIIOIh30BaHUEM
MPSIMBIX U3MEPECHHIA: IPU ITOM KOHCTPYHPOBATh YCTAaHOBKY, (PUKCUPOBATH PE3YNIBTATHI MOTYYEHHOM
3aBUCHUMOCTH (DU3MUECKUX BEJIHYUH 8 6ude 2pagukos ¢ y4émom abCONOMHbIX No2peuHocmell
uzmepeHuli, NenaTh BBIBOJIBI 10 pe3yiIbTaTaM HCCIEAOBAaHUS; MPOBOJUTH KOCBEHHbBIE H3MEPEHUS
(¢u3MuecKux BEJIMYMH; IPU OSTOM BBIOMpATh ONTHMAJbHBIA METOJ H3MEPEHUS, OLECHUBATh
a0COFOTHBIC M OTHOCHUTEIHHBIC TIOTPEITHOCTH NPSIMBIX U KOCBEHHBIX N3MEPCHHIA;

0 nposooums onvimel no npogepke NPeONOAHCEHHOU 2Unome3svl. NIAHUPOBAMb IKCHEPUMEHM, COOUpams
IKCNEPUMEHMATILHYIO YCMAHOBKY, AHAIUUPOBAMb NOJYYEeHHble pe3yabmamsl U 0elams 661800 0
cmamyce npeoloHCeHHOL 2UNome3sul;

0 cobmomare mpaBuia 6€30MACHOTO TpPyJa MpPHU MPOBEJCHUN HCCIEAOBAHUI B paMKax y4eOHOro JKc-
MEPUMEHTa, APAKMUKyMa W y4eOHO-HUCCIIEOBATEIIbCKOW U MPOEKTHOW AESITEIbHOCTH C HCIOJb-
30BaHHEM U3MEPUTEIBHBIX YCTPOUCTB M Ja00PAaTOPHOTO 000PYIOBAHHS;

0 pemiats pacu€THbIE 3a/1a4H C SIBHO 3aJJaHHOU U HesA8HO 3a0aHHOoU HU3NYECKON MOIETIBIO: HA OCHOBAHUU
aHaJIM3a YCJIOBUS O0OCHOBBIBATh BHIOOp (PM3MUECKON MOJENH, OTBEUAIONICH TpeOOBaHMSIM 3a1auH,
MPUMEHITh (OPMYJbI, 3aKOHBI, 3aKOHOMEPHOCTH U HOCMYIamsvl QuU3U4ecKux meoputi TpH
WCTIOJIh30BAHUU MAaTEMAaTUYECKUX METOJOB PEUICHHS 3ajad, MPOBOAUTH PAcu€Thl Ha OCHOBAHUHU
MMEIOIUXCS JTaHHBIX, aHATU3UPOBATh PE3yAbTaThl U KOPPEKTUPOBATH METOJIbI PEUICHUS C Y4ETOM
MOJTyYCHHBIX PE3yJIbTaTOB;

0 pemath KauecTBEHHBIC 3aJaud, MpeOyioujue NPUMEeHeHUs 3HAHUL U3 PA3HBIX pa30elo8 UWKOAbHO20
Kypca usuku, a makice Unme2payuy 3SHaHUl u3 Opyeux npeomemos eCmecmeeHHO-HayyH020 YUKIA:
BBICTPAauMBaTh JIOTHYECKYIO IIETIOYKY pACCYXKIACHHM C OMOpoil Ha H3y4yeHHbIC 3aKOHBI, 3aKO-
HOMEPHOCTHH (DU3HYCCKUE SIBIICHUS;

0 ucnonvzosamv meopemuueckue 3HaAHUA 0N OOBACHEHUS OCHOBHLIX NPUHYUNOE pAOOMbL UMeEpU-
MenbHbIX NPUOOPOE, MEXHUUECKUX YCMPOUCME U MEXHOLO02UYECKUX NPOYECccos;

0 ucnonb30BaTh TEOPETUUYECKHE 3HAHUS MO (PU3UKE B MOBCETHEBHOM >KM3HU AJs oOecrieueHus 0e3 -
OMAaCHOCTH TpPH OOpalleHHH C TPUOOpPaMU M TEXHUYECKUMH YCTPOMCTBAMH, U COXPaHEHHS
3JI0pOBbsSI U COOJIIOJICHHUS HOPM KOJIOTHYECKOT0 TMOBEICHUS B OKpYXKarollei cpere;

0 mpuBOAMTH MPUMEPHI BKIIAJa POCCHUCKUX W 3apyOEKHBIX YUEHBIX-(DH3UKOB B pa3BUTHE HAYKH, B
00BsICHEHHE MPOIIECCOB OKPYKAIOIIEr0 MUPA, B PA3BUTHE TEXHUKU U TEXHOJIOTHU;

0 ananusuposamo u oyenusamv nociedcmausi ObIMoBoLl U NPOU3B0OCMBEEHHOU OesAMeNbHOCMU Yel08eKd,
CBA3AHHOU C PUBUYECKUMU NPOYeccaml, ¢ NOZUYUL IKOI02UYECKOU 6e30nacHoCcmu, NPpedCcmasienull o
PAYUOHATLHOM NPUPOOONONL30BAHUU, A MAKHCE PA3YMHOM UCNOIb308AHUU OOCMUICEHUL HAVKU U
MexHon02Ull 011 OANbHeUule20 pa3eumusl Yello8euecko20 oowecmaa;

0 mpUMEHSTH pa3auyuHble crIoco0bl paboThl ¢ MHpOpMaLKel GU3NYECKOTO COAECPKAHUSI ¢ UCIOIb30Ba-
HUEM COBPEMEHHBIX HMH()OPMAIMOHHBIX TEXHOJIOTUW: MPH ITOM HCIOIB30BaTh COBPEMEHHBIE HH-
(dbopManMOHHBIE TEXHOJOTHH IS TOWCKA, MepepabOTKH W TMPEIbsBICHUS y4eOHOW M HAyIHO-
MOMYJSIpHON MH(OPMAaIMK, CTPYKTYPUPOBAHHUS U WHTEPIpETAlu HMHPOPMAINH, TOTyYeHHOH H3
Pa3IMYHBIX UCTOYHHUKOB; KPUTHYECKH aHAIM3UPOBATH MOJydaeMylo HHPOPMAIIUIO U OYeHUusams eé
00CMOBEPHOCMb KAK HA OCHOBE UMEIOWJUXCA 3HAHUL, MAK U HA OCHOBe AMANU3A UCTNOYHUKA UH-
Gdopmayuu;

0 npossnsimsb op2aHu3ayUOHHbIE U NOZHABAMENbHBIE YMEHUS CAMOCMOAMENLHO20 NPUOOPEMEHUs HOBbIX
3HAHULl 8 npoyecce BbINOJIHEHUS NPOEKMHLIX U Y4eOHO-ucciedosamenbckux pabom, padboTaTh B
Tpylre ¢ BBIOJHEHHEM Pa3IMYHBIX COLMUANBHBIX pOJIeH, TIaHUPOBaTh pPabOTy TPYIIIIHI,
paIMoOHAIFHO PaCTIPEICISTh JACATEIbHOCTh B HECTAHAAPTHBIX CHTYaIlUsX, aJIEKBaTHO OICHUBAThH
BKJIAJ] KQXKI0TO M3 YYACTHUKOB TPYIIIHI B PEIICHHUE pPacCMaTPUBAEMON TIPOOIIEMBI,

0 npossname momueayuro K Oyoywer npopeccuoOHANbHOU O0eamelbHOCmU No  CReYUuaIbHOCIAM
@uzuxomexHuuecko2o npoghuis.

11 kace
B mpornecce uzyuenust kypca puszuku yriayonéHHoro u 6a3oBoro ypoBHs B 11 kilacce y4eHHUK HAaydyUTCA:
MOHUMATH (JEMOHCTPUPOBATH) PONIb (QU3UKM B SKOHOMHYECKOH, TEXHOJIOTHYECKOH, CONMAIBHON U
THUYECKOU cepax NesTeTbHOCTH YeI0BEKa; POJIb U MECTO (PM3UKU B COBPEMEHHOM HayuyHOU KapTHHE
MHpa; pOJb AaCTPOHOMHUH B TNPAKTHYECKOM JESITENbHOCTH 4YeloBeKa M JajbHEHIIEM HaydHO-
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TEXHUYECKOM DPa3BUTHM; 3HAYEHUE ONUCAMENbHOU, CUCmeMamusupyiowel, 00bACHUMENbHOU U
NPOCHOCMUYECKOU QYHKYul Qusuieckol meopuu — 31eKMPOOUHAMUKY, CNeYyudalbHOU meopuu
OMHOCUMENbHOCIU, K8AHMOBOU (u3uKy, poib Ghu3ndeckol Teopuu B HOpMUPOBAHUH ITPECTABICHUN
0 (U3NYECKON KapTHHE MHpa, MECTO (PU3MUECKOW KapTUHBI MHpa B OOLIEM pSIy COBPEMEHHBIX
€CTECTBEHHO-HAYUHBIX MPE/ICTaBICHUI O IPUPOJIE;

* pa3nuy4ath (YUUTHIBATH) YCIOBHUS MPUMEHUMOCTH MOJIENIeH (PM3UUECKUX TEJI U MPOLECCOB (SBICHUH):
OJTHOPOJHOE JJIEKTPUYECKOE U OJHOPOJHOE MAarHUTHOE TOJsl, TapMOHHUYECKHE KoseOaHus,
MAaTE€MaTHYECKUN MasTHUK, WJCAIbHBIM NPYXUHHBIA MAasTHUK, TAPMOHUYECKUE BOJIHBI, UACAIBHBIN
KoJsie0aTenbHbII KOHTYp, TOHKas JMH3a; MOJEIeH aroMa, aTOMHOIO sJIpa U KBAHTOBOM MOJEIIH CBETA;
pa3nuyath yclnoBHs (TPaHUIIbI, 00JIACTH) MPUMEHUMOCTH (PU3NUYECKUX 3aKOHOB, HOHUMAMb 6COOUUTL
xapakmep GyHOAMEHMANbHBIX 3AKOHO8 U 02PAHUYEHHOCTb UCNONIb30B8ANUS YACHBIX 3AKOHO8,

*  AHANM3UPOBATh M OOBSICHATH D3JCKTPOMATHUTHBIC IPOLECCHl W SBICHHS, HCIOJIB3Ysl OCHOBHBIE
MOJIOKEHUSI W 3aKOHBl DJIEKTPOJAMHAMMKM M CIELHaIbHOM TEOpUM OTHOCHTEIBHOCTH (3aKOH
COXpaHEHMs JJIEKTPHUUECKOro 3apsiaa, cuia Awmmepa, cwia JlopeHna, 3aKOH 3JIEKTPOMAarHUTHOU
uHAYKIMY, npasuio Jlenua, cBsa3p OJIC caMOMHIYKLIMH B 3JE€MEHTE 3JICKTPUYECKOM IEeNu Co
CKOPOCTBIO U3MEHEHUS CHITBI TOKA; TOCTYJIAThI CIIEIUAIbHON TEOPHH OTHOCUTEIILHOCTH DHHINTEHHA);

*  aQHANU3UPOBATh U OOBSCHATH KBAHTOBBIE IPOLIECCHl U SIBJICHUS, UCIOJb3Yys IMOJOKEHHUsS] KBAaHTOBON
¢usuku (ypaBHeHue DWHIITEHHA s hoTtodddexTa, mepBolii U BTOpoid mocrynatsl bopa, mpuHIUT
COOTHOILIEHUs HeonpeaenéHHocTe I eii3enOepra, 3ak0HbI COXpaHEHUS 3apsiI0BOTO K MaCCOBOIO YU CEl
Y DHEPTUH B AJEPHBIX PEAKIHIX, 3aKOH PAJHOAKTUBHOTO paclaa);

* ONMChIBaTh (PU3MYECKHE  IPOLECCHl U SBJIECHHUS, UCIIOJb3Ys BEIUUNHBI: HanpsKEHHOCTh
AIIEKTPHYECKOTO TOJI, MOTEHIMAT AJIEKTPOCTATUYECKOTO IOJISA, PAa3HOCTh MOTEHIHAJIOB,
UIEKTPOABIIKYIIAsT CHJIA, MHIYKLUUS MArHUTHOTO TIOJsl, MarHUTHBI MOTOK, cuia Amrepa,
WHAYKTUBHOCTbH, JIEKTPOABIDKYIIAS CUJIa CAMOMHAYKIIUH, SHEPTHS MAarHUTHOTO TIOJISI IPOBOTHHUKA C
TOKOM, PEJIATUBUCTCKUIA MMITYJIbC, TIOJHAS SHEPTUsi, SHEPIHsl IIOKOS CBOOOJAHOM YaCTHUIIbI, SHEPTHS U
UMIyIbC (POTOHA, MACCOBOE YHCIIO ¥ 3apsi Spa, SHEPTHS CBS3H AIpa;

* OOBICHATH OCOOEHHOCTH TMPOTEKaHUs (U3NYECKUX SBJICHUH: JJIEKTPOMArHuTHas HMHIYKIMS,
CAMOMHJIYKIIHSI, PE30HaHC, WHTep(GEepeHIUs BOJH, TUPPAKIUs, AWUCIEPCHs, IOJIHOE BHYTpPEHHEE
oTpaxkeHue, (otoanekrpuueckuii 3pdext (poroaddekr), anvpa- U Oera-pacnansl saep, ramma-
W3Iy4YeHue syep; pru3nueckre MpUHIUIBI CIIEKTPAILHOTO aHaTu3a | paboThI Ja3epa;

* onpedenamv HanpasieHue UHOYKYUU MASHUMHO20 NOJisL NPOBOOHUKA C MOKOM, CUlbl Amnepa u cuibl
Jlopenya,

s cmpoums uzobpadcenue, co30asaemMoe NIOCKUM 3epKAOM, MOHKOU JUH30U, U PACCUUMbIBAMb €20
Xapakmepucmuxu,

*  NPUMEHAMb OCHOBONONAAIOWUE ACMPOHOMUYECKUE NOHAMUS, Meopuu U 3aKOHbl OJisl AHAIU3A U
00bACHEHUSL (YU3ULECKUX NPOYECCO8, NPOUCXOOAUUX 8 36E30AX, 8 36E30HBIX CUCTNEMAX,

*  MedccanaKkmuyeckol cpeoe; 08UICEeHUs. HeDeCHbIX meJl, 3600YUU 3630 U Beenennoli;

MIPOBOJIUTH MCCIIEIOBAaHHUE 3aBUCUMOCTEH (DM3MUYECKUX BEJMYWH C UCTIOJIH30BAHUEM MPSIMBIX U3MEPEHHN:

IIPU ATOM KOHCTPYUPOBATh YCTaHOBKY, (PUKCHPOBATH PE3YJIbTATHI MOJyY€HHON 3aBUCUMOCTH (PU3UUECKUX

BEIMYMH B BHJIE TPa(UKOB C Y4IETOM aOCONIOTHBIX IOTPEITHOCTEH W3MEPEHWH, NeNaTh BBIBOJBI IO

pe3yJbTaTaM MCCIIEJOBAHNUS;

MIPOBOJIUTh KOCBEHHBIC M3MEPEHHS (U3NYECKUX BEIMYHH; MPH ITOM BBIOMPATh ONTUMAIIGHBIA METO

U3MEpPEHUsl, OLICHUBATH a0COIIOTHBIE U OTHOCUTENIbHBIE TIOIPEIIHOCTH MPSAMBIX U KOCBEHHBIX U3MEPEHUH;

MIPOBOJIUTH OMBITHI MO IMPOBEPKE TPEAJIOKECHHON THUIOTE3bl: IUIAHUPOBATh JKCIIEPHUMEHT, cOOMpaTh

HKCHEPUMEHTAIbHYIO YCTaHOBKY, aHAIM3UPOBAThH IMOJyYEHHbIE PE3Yy/IbTaThl U JI€JaTh BBIBOJ O CTaTyce

MPEJI0KEHHON THIIOTE3bI;

ONUCHLIBAMb MeMoObl NONYYEHUs HAYYHBIX ACMPOHOMUYECKUX 3HAHULL

coOmoarh mpaBuia O€30MacHOr0 Tpyda MpH MPOBEACHUU HCCIEAOBAaHUH B paMKax ydeOHOro

OKCHEPUMEHTa, TPAKTUKyMa U  y4eOHO-UCCIIEOBAaTENIbCKOM M IMPOEKTHOM  AEATENbHOCTH C

MCTOJIb30BAHUEM U3MEPHUTEIBHBIX YCTPOICTB U J1aOOPaTOpHOTO 000PYIOBAHUS;

pemaTb pacu€THbIE 3a/1a4M C BHO 3a/1aHHOU U HEABHO 3A0AHHOU PU3UYECKOU MOOeNbl0. HA OCHOBAaHUU
aHajaM3a YCJIOBUS BBIOMpATh (U3MUECKHE MOJETH, OTBEyalolue TpeOOBaHUSAM 3a/Jadyd, HPUMEHSTDH

(GopMynbl, 3aKOHBI, 3aKOHOMEPHOCTM W TIOCTYJaThl (U3MYECKUX TEOPUH MPU HUCMOIb30BAHUU

MaTeMaTHYECKUX METOJOB PELICHMS 3a]ad, MPOBOJUTH PacyéThl Ha OCHOBAHMM HMEIOIIUXCS JTaHHBIX,

aHAJM3UPOBATh PE3YJIbTAThl U KOPPEKTUPOBATH METO/IbI PELICHUS C YUETOM MOJYYEHHBIX PE3YJIbTaTOB;
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peliaTth KadyeCTBEHHBIC 3a/1aud, TPeOYIoNMe MPUMEHEHUs 3HAHWA M3 Pa3HBIX Pa3/IeoB IIKOJIHLHOTO
Kypca GU3UKU, a makodce uHmezpayuu 3HAHUU U3 OpyeUx NpeomMemos eCmecmEeHHO-HAYYHO20 YUKIA!
BLICMPAUBAMDb JIOSUHECKYVIO YENOUK)Y PACCYHCOCHUL ¢ ONOPOLL HA U3VHEeHHblE 3AKOHbL, 3AKOHOMEPHOCIU U
Qusuueckue seneHus;
* UCNONIL306AMb  MeopemuyecKue 3HAHUs 0151 00bSCHEHUsT OCHOBHBIX NPUHYUNOE  Pabomul
UBMEPUMENbHBIX NPUOOPOB, MEXHUYECKUX YCIMPOUCME U MEXHOO0SULeCKUX NPOYEccos;
MPUBOJUTL TPUMEPHI BKJIaJa POCCHMCKUX M 3apyOeHBIX YYEHBIX-(DU3MKOB B Pa3BUTHE HAyKH, B
00BSICHEHHE MPOIIECCOB OKPYIKAIOIIETO MUPA, B PA3BUTHUE TEXHUKU U TEXHOJIOTU;
AHATUZUPOBAMb U OYEHUBAMb NOCIEOCMEUs. ObIMOBOU U NPOU3B0OCEEHHOU OesIMENbHOCIU Yel08eKd,
CBA3AHHOU ¢ PUULECKUMU NPOYECCamu, ¢ NO3UYUL IKOIO0SUHECKOU Oe30nacHOCmu, NpeocmagieHull o
PAYUOHATLHOM NPUPOOONONIL30BAHUL, A MAKICE PA3YMHOM UCHOAb308AHUU OOCMUNCEHUN HAVKU U
MexHoN02Ull /1 OANbHEUUe20 Pa38Umusl Yello8euecko20 0dwecmad;
* IPUMECHSTH pas3IM4YHbIe CIIOCOOBI PadOTHI ¢ HHPOPMaLHeH (GU3MIECKOTO COICPIKAHUS
C HCIOJB30BAHHEM COBPEMEHHBIX HMH(POPMAIIMOHHBIX TEXHOJOTHH: TIPH 93TOM HCIOJIb30BaTh
COBpEMEHHBbIC MH()OPMAIMOHHBIC TEXHOJIOTHH JUISl TIOWMCKA, TIEpepabOTK W TPEIbSIBICHHUS YIeOHOW U
HAYYHO-TIONYJISIPHOW MH(GOPMAIIMH, CTPYKTYPUPOBAHUS U UHTEPIPETAMU WHPOPMALINH, TIOTYICHHON U3
Pa3IMYHBIX WCTOYHUKOB; KPUTHUSCKHA aHAIM3UPOBATH TMOJTydaeMyl0 HH(DOpPMAIMIO W OICHUBATH €6
JOCTOBEPHOCTh KaK Ha OCHOBE MMEIOIIUXCS 3HAHUH, TaK U Ha OCHOBE aHAJIM3a HCTOYHUKA HH(POPMAIUH;
PPOSUIAM® OP2AHUZAYUOHHbBLE U NO3HABAMENbHbIe YMEHUS CAMOCMOAMENbHO20 NPUOOPEemeHUsl HOBbIX
3HAHUIL 8 NPOYecce GbINOJHEHUSL NPOEKMHbIX U YUEOHO-UCCIe008ameNbCcKuXpabom, padboTaTh B TPYIIE C
MCIIOJTHEHUEM PA3IMYHBIX COITUAIBHBIX POJICH, IITAHUPOBATH PA0OTY IPYIIIBI, PAIlHOHATIBLHO PACIIPEICIIATh
JESTEIbHOCTh B HECTAHIAPTHBIX CHUTYAllUMSAX, aJCKBATHO OLICHWUBATh BKJIAJ] KAXIOTO0 W3 YYaCTHUKOB
TPYIIBI B pEIICHUE pacCMaTPUBAEMOM MPOOIIEMBIL;
npos6IsMb MOMUBAYUI0 K 0yOywel npogheccuoHanbHol 0estmeibHOCmU No CReYUaiIbHOCMAM (DU3UKO-
MEXHUYECKO20 npogusi.



COJAEPKAHUE YYEBHOI'O IIPEJIMETA «®PU3UKA>»

10 kaacc

bazoBwiii ypoBeHs (2 yaca)

VYriyOsieHHbBIN YPOBEHH (5 4acoB)

Tema 1. ®usuka 1 METOABI HAYYHOTO MMO3HAHMS (2 Yaca)

Tema 1. ®us3uka U METOABI HAYYHOTO MMO3HAHUS (6 YacOB)

®du3uka — Hayka o npupone. Hayunsie MeToAbI TO3HAHKS OKPYKAIOLIErO
Mupa. Poib 3KkCriepuMeHTa 1 TEOpUH B IIPOLIECCE O3HAHMS TPUPOABL. DKCIEe-pHU-
MEHT B (u3uke. MozaenupoBanue GU3NUECKUX SIBJICHUN U IPOIECCOB.

Hayunsele runoressl. @usnyeckne 3aK0HbI U TeOpUH. [ paHUIBI TPUMEHUMO-
cTH (puznyeckux 3akoHOB. [IpuHuunn coorBeTcTBHs. Poib 1 MecTO pU3uKHU B
(opMHpPOBAHNN COBPEMEHHON HAY4YHOM KapTHHBI MUPA, B IPAKTUYECKOM Jesi-
TEIBHOCTH JIIOJIEH.

Hemonctpauuu 1. AHanorosble U IM(POBBIE U3MEPHUTEIbHbBIE TPUOOPHI, KOM-
[BIOTEPHBIE TATYNKU

®dusnka — ¢(yHIaMEHTAIbHAS HayKa o pupojae. Haydnslii MmeTox mo3Ha-
HUSL U METObI UCCIIEIOBAHUSI (PU3UUECKUX SBICHHUM. DKCIEPUMEHT U TEOPUSB
Mpolecce MO3HAHUS PUPoIbl. HaOroieHne u SKCepuMeHT B (PU3HKE.
Cnocobvl uzmepeHnus Qpusuieckux eIuduH (anano2o8vle u yugposvie usme-
pumenvuvie npubOpsl, KOMNLIOMEPHBIE OaMUUKO8ble cucmemsl). Ilocpewinocmu
uzMepeHull PuUYecKux equdUn (abCOIOMHAS U OMHOCUMETLHAS).
MonenupoBanue (U3NIECKHUX SIBICHUH U MPOLIECCOB (MaTepuaIbHas TOUKA,
a0CoIOTHO TBEPI0€ TEJIO, HAeaIbHas )KUIKOCTh, UCANbHBIN ra3, TOYSUHBIH
3apsn). ['unoresa. dusnueckuii 3aK0H, TPaHUILIbI €r0 IpuMeHuMocTu. Ousn-
yeckas Teopus. Poib u Mecto pusnku B GopMUpPOBaHUM COBPEMEHHOM HAYYHOM
KapTUHBI MUPA, B IPAKTHYECKON ACSITEITHHOCTH JIFOICH.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomsi, NPAKMUKYM

1.  Hsmepenue cunvt moka u HanpaxiceHusi 6 yenu noCMoAHHO20 MoKa

NPUNOMOWU AHATIO208bIX U YUDPOBLIX UZMEPUMETLHBIX NPUOOPOS.

2. 3naxomemeso ¢ yugposoii nabopamopueti no gusuxe. [pumepvi us-

Mepe-HUs (PU3ULeCKUX eIUUH NPU NOMOWU KOMNbIOMEPHBIX OAMYUKO8.

Tema 2. Mexanuka (18 yacos)

Tema 2. Mexanuka (35 yacos)

2.1 Kunematuka (5 4acoB)

2.1 Kunematuka (10 gacoB)
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Mexannueckoe nBrkeHre. OTHOCUTEIbHOCTh MEXaHUYECKOTO IBHIKCHU.
Cucrema orcuéra. Tpaexkropus.

Ilepemerienune, CKOpocTh (CpesiHsAs CKOPOCTh, MTHOBEHHAs CKOPOCTh) U
YCKOpPEHUE MaTepuaibHON TOYKH, UX IPOEKLIUN HA OCU CUCTEMbI KOOPJIMHAT.
CioxeHne nepeMeneHu U CI0KEHUE CKOPOCTEH.

PaBHOMEpHOE U PaBHOYCKOpEHHOE pAMOJIMHEHOe ABIkeHue. ['paduku
3aBMCHUMOCTH KOOPANHAT, CKOPOCTH, YCKOPEHHS, ITyTH U IIEPEMELICHHSI MaTe-
pHU- QAJIBHOW TOYKHU OT BPEMEHH.

CBoOosHOe najsieHue. Y cKkopeHre CBOOOHOIO HaIeHHSL.

KpuBonuHeliHoe aBuxkeHue. J[BUKEHUE MAaTEPUAIIBHOM TOYKH 110 OKPY’KHO-
CTH C ITIOCTOSIHHOM 110 MOZYJII0 CKOPOCTBIO. YTJI0Bast CKOPOCTb, JINHEHHAs
ckopocTb. [lepron u yactora oOpaiieHus. LleHTpocTpeMUTENIBHOE YCKOPEHNUE.
Texnuueckue ycmpoucmea u npaxmuyeckoe npumeHenue: CiuioMeTp,

Mexannueckoe nBukeHue. OTHOCUTENIBHOCTh MEXAHUYECKOTO JIBUYKEHUSI.
Cucrema otcuéra.

Ipsamas u oopamuas 3a0auu MexaHuKu.

Paouyc-eexmop mamepuanvroti mouxu, e2o npoekyuu Ha oCu cucmembvl Ko-
opounam . Tpaexktopus.

Ilepemenienne, cKopocTb (CpeaHssl CKOPOCTb, MTHOBEHHasi CKOPOCTb) U
YCKOpEHHE MaTepUaIbHON TOYKH, UX MPOEKIUU HAa OCHU CHUCTEMbI KOOpAHMHAT.
CrnosxeHue nepeMelieHni U CI0)KEHNE CKOPOCTEM.

PaBHOMEpHOE U PaBHOYCKOPEHHOE MPSIMOJIMHEHHOE IBUKEHHE. 3aBUCH-
MOCTh KOOPJIHMHAT, CKOPOCTH, YCKOPEHHS M HYTH MaTepUAIbHOM TOYKH OT
BPEMEHH U UX rpaduKu.

CBoOoaHoe majzeHue. YCKOpeHue CBOOOAHOTO MaieHUs. /[eudceHue mena,
OpOUEHH020 NOO Y2lloM K 20pU30HmMY. 3a8UCUMOCIb KOOPOUHAM, CKOPOCMU
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JBUKEHUE CHAPSIOB, LICMTHBIE U PEMEHHBIE MepeIadH.

Hemoncmpayuu

1.  Mogens cuctembl OTCUETA, UIUTFOCTPAIUS KHHEMATHYECKUX Xapak-
TEPU-CTUK JBHKCHUS.

3. Ilapenue Ten B BO3AyX€ U B pa3peKEHHOM IIPOCTPAHCTBE.
4.  HaOmroneHue IBUKEHUS Tejla, OPOLIEHHOIO MO YIJIOM K TOPU30HTY U
TO-PU30HTAIBHO.
5.  UM3mepenue yckopeHusi CBOOOJHOTO MaJCHUS.
6. HamnpasieHnue ckopocTH IpU ABHKEHUM IO OKPY>KHOCTH.
Yuenuueckuit sxcnepumenm, nabopamopnvie padomol
1. M3y4eHue HEpaBHOMEPHOTO JBMXKEHUS C LIEJIBIO ONPEIEeHUsI MTHO-
BEH-HOU CKOPOCTH.
2. HccnenoBaHue COOTHOIIECHUS MEXKAY ITYTSIMU, IPOHICHHBIMU TEIOM
3a [0CJIeJOBATEIbHbIE PABHbIE IPOMEKYTKH BPEMEHH IPU PAaBHOYCKOPEH-
HOMJIBJKEHUH C HaYaJIbHOM CKOPOCTBIO, PaBHOW HYIJIIO.
3. M3yueHue MBMKEHUS IIAPUKA B BI3KOU KUIKOCTH.
4. W3ydeHue IBUKEHUSA Tela, OPOILIEHHOIO TOPU30HTAIBHO.

2.  llpeoOpa3oBaHue IBMKEHUH C UCTIOIB30BAHUEM MTPOCTHIX MEXaHU3MOB.

U YCKOpeHUst MamepuaibHOU MOYKY OM 8peMeHU U UX epaAPDUKU.
KpuBonuHeliHoe 1BUXEHKE. [[BHKEHNE MAaTEpUAIbHON TOYKH I10
OKPYKHOCTH. YTJIOBas U JIMHEWHas cKopocTh. [lepuon u yactora oOpaiieHusl.
[lenTpocTpe-MuTenpHoOe (HOpMaIbHOE), KacaTelbHOE (TaHT€HIIMAIBHOE) U
MOJIHOE YCKOpEe-HUe MaTepHaIbHON TOUKH.

Texnuueckue ycmpouicmea u mexHoaio2uiecKue npoyeccuvl: CliuJIOMeTp, J1BU-
PKEHHE CHapsI0B, IIEMHbIE, eCTepEHYAThIE U peMEHHBIE TIEpeIaul, CKO-
pocmmuvle 1ugmeot.

emoncmpayuu

Mognenb cucTeMbl 0TCUETa, HILTFOCTPAIUS KHHEMAaTHIECKIX XapaKTePUCTHK
TBUKCHHUSI.

Cnocobwi ucciedosanus 08UNHCEHUII.

Unniocmpayus npedenvHozo nepexooa u usmepenue MeHO8EHHOU CKOPOCHIU.
[IpeoOpa3zoBanue NBMXKEHUH C UCTIOIB30BAHUEM MEXAHU3MOB.

[Tagenue Ten B BO3AyXe U B Pa3peKEHHOM MIPOCTPAHCTBE.

HaGroienne ABMKEHUS Teia, OpOIIEHHOTO MO/ YTIIOM K TOPU30HTY U TOPH-
30HTAIBHO.

HampagiieHne CKOpOCTH MPH JIBMKEHUH TI0 OKPYKHOCTH.

IIpeobpazosanue yenosoii ckopocmu 8 pedykmope.

CpasHenue nymeiti, mpaekmopuii, CKOpocmeti 08UNCEHU 0OHO20 U MO20 JHce
mena 8 pasHviX cucmemax omc4éma.

Yuenuueckuit sxcnepumenm, nabopamopmnsie pabomot, nPAKMUKyM
M3ydyeHrie HepaBHOMEPHOTO JBUKEHHS C LETbIO ONpeIeTICHUS
MIHOBEHHOMCKOPO- CTH.

Hsmepenue ycropenus npu npsamoIuHetHoM paeHoyCKOPEHHOM O8UNCEHUU NO
HAKJIOHHOU NJIOCKOCU.

Hccneoosanue 3asucumocmu nymu om epemenu npu pasHoycKOpeHHOM O8uU-
DHCeHUU.

Usmepenue ycxopeHnus c60600H020 nadenus (PeKoOMeHO08AHO UCNOIb30BAHUE
yughposoti 1abopamopuu).

N3ydenne nBuxeHus Teaa, OpOIIEHHOTO TOPU3OHTANBHO. [Iposepka euno-
me3vl 0 NPAMOL NPONOPYUOHATLHOU 3A8UCUMOCTU MeHCOY 0ANbHOCbIO HO-
1éma u HauanbHOU CKOpoCcmblo meda.

23pecb U fanee NPUBOAMUTCA PacLUMPEHHbI NepedeHb NabopaTopHbiX PAaboT M OMbITOB, U3 KOTOPOTO y4YUTEb AEeNAeT BbIGOP N0 CBOEMY YCMOTPEHMIO € YH4ETOM BbibpaHHOro YMK v umetowweroca ob6opyaoBaHus.
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H3yuenue osudicenuss mena no OKpy*CHOCMU € NOCMOSHHOU N0 MOOYIIO CKO-
pocmuio.

Hccneoosanue 3asucumocmu nepuooda oopaujeHus KOHU4ecko20 MAasimHuKa
om e2o napamempos.

2.2 lunamuka (7 4acoB)

2.2 lunamuka (10 gacoB)

[Ipunnun otHocutensHOCTH ['anmunes. Ilepsoiii 3akoH HeroTtona. MHepuuans-
HBIC CICTEMBbI OTCUETA.

Macca Tena. Cuna. [Ipunuun cynepno3uiuu cui. Bropoii 3akon Hetotona
U1 MaTepUalibHOM TOUKH. TpeTuit 3akoH HproTOHA I MaTepuaibHbIX TOYEK.

3akoH BceMupHoro taroreHus. Cuna tsxectu. [lepBas kocMuueckas CKo-
POCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec Tena.

Tpenue. Buabl Tpenus (mokosi, ckonbxeHus, kaueHus). Cuna tpenus. Cyxoe
Tpenue. Crina TpeHHs CKOJIBKEHUS ¥ CHIla TpeHus mokos. KoaddumueHT tpenus.
Cuiia cOnpOTUBIICHUS NIPU ABUKEHUU TEJA B )KUJKOCTU WJIM rase.
[locTynarenbHOe U BpallaTeabHOE ABM)KEHHUE aOCOIIOTHO TBEPIOTO TeENa.
MOMEHT CUJIbl OTHOCUTENIbHO OCH BpaleHusd. [1nedo cumibl. ¥YciaoBus paBHo-
BECHsI TBEPAOTO TENA.

Texnuueckue ycmpoucmea u npaxmudeckoe npumenerue: NOAILNITHUKYA,IBU-
PKEHHE UCKYCCTBEHHBIX CITyTHHUKOB.

Hemoncmpayuu

1. SfIBnenue nHepIUN.

2. CpaBHEHHE Macc, B3aUMOJICHCTBYIOIINX TEN.

3. Bropoii 3axon HeroToHa.

4.3mepenue cuil.

5. CnoxeHue cui.

6. 3aBHCHMOCTB CHJIBI YIIPYTOCTH OT Je(OpMaInu.
7.HeBecomocTh. Bec Tena npu ycKOpeHHOM NObEME U MaACHUH.
8.CpaBHeHHE CHIT TPEHUS TTOKOSI, KAYCHUS M CKOJTBKEHHS.

9. YcnoBus paBHOBecus TBEPAOTO Tena. Buabl paBHOBECHS.

Yuenuueckuit sxcnepumenm, nabopamopnuvie pabomut

1. U3yuenue nBuxeHus: Opycka 1o HaKJIOHHOH MJIOCKOCTH.
2. VlccnenoBanne 3aBUCHMOCTH CHJI YITPYTOCTH, BOSHUKAIOIINX B IPY)KUHE

[Tepsriii 3akoH HetoToHa. MHepumanbHble cucTeMbl oTcuéTa. [TpuHumn ot-
HocuTenbHOCTH [ anunes. Heunepyuanvhvie cucmemsl omcuéma (onpeoeneHue,
npumepbl).

Macca tena. Cuina. [IpuHnun cynepno3uumuu cuil.

Bropoii 3akon HeroTOHA 111 MaTepuaaibHOU TOUKH.

Tpernii 3akoH HpIOTOHA [U1s1 MaTEpHAIIBHBIX TOYEK.

3aKOH BCEMUPHOTIO TATOTEHUS. IKEUBANEHMHOCb 2PASUMAYUOHHOU

U UHEPMHOU MACCHI.

Cuna TsDKeCTH. 3agucumocms ycKopeHusi cG0000H020 NAOEHUsL OM BbLCOMbL
HaO nogepxHOCMbIO naaHemsl u om 2eocpaguyeckou wiupomel. /leudicerue
HeOecHbIx menl u ux cnymuuxos. 3axoust Kennepa. IlepBas kocMuueckast
CKOpPOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec tena. Bec mena, dsuscywezocs c ycko-
peruem .

Cuna tpenus. Cyxoe Tpenue. Cuiia TpeHUs CKOJIBKEHHS U CHUJla TPEHUS 110-
kost. Koapurment tpenus. Cuna cOnpoTUBIEHUS TIPH ABHKCHUH TeJla B
PKUJIKOCTHU WIIH Ta3e, e€ 3a8UCUMOCb OM CKOPOCIU OMHOCUMENbHO20 08U~
OICeHUs.

Hasnenue. I'uopocmamuueckoe oasnenue. Cuna Apxumeoa.

Texnuueckue ycmpoticmea u mexHono2uiecKue npoyeccyl: MOAIMNITHUKHY,
NIBUKEHHME NCKYCCTBEHHBIX CITyTHUKOB.

Hemoncmpayuu

Habniooenue 0susicenuss men 6 UHEPYUATILHBIX U HEUHEPYUATILHBIX CUCTEe-MaX|
omcuéma.

Ipunyun omnocumenvHocmu.

Kauenue 08yx yununopos unu wapoe paznoti Maccvl ¢ 00UHAKOBbIM YCKO-
peruem omHoCUmMenbHO HeUHEPYUATbHOU CUCEMbL OTNCUEMA.

Cpasnenue pagrnooelicmayioujeli RPUNOHCEHHBIX K ey CU C NPOU38e0eHUuem
WMaccvl mena Ha e20 YCKoOpeHue 8 UHEPYUANbHOU cucmeme omcuéma.
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Y PE3MHOBOM 00pasIle, OT ux jaedopmarum.
3. UccnenoBanue ycaoBUd paBHOBECHS TBEPIOTO Tea, UMEIOIIETO OCh
Bpa-1le- HUSL.

Pasencmeocun, soznuxarowux 6 pezyivmame 83aumo0eticmaus
men. 3mepenue mMacc no 63aumooeticmsuro.

Hesecomocmo.

Bec Tena npu ycKOpEeHHOM MOIBEME U M1 ICHHH.

LlenmpobeosicHvle mexanuzmbl.

CpaBHEHHUE CHJI TPSHHUS TIOKOsI, KAUEHUS U CKOJILKCHUSI.

Yuenuueckuit sxcnepumenm, nabopamopmnsie pabomot, nPAKMUKym
3mepeHue paBHOICHCTBYIOMICH CHJI TIPH JIBHOKEHUH OpycKa 1o
HaKJIOHHOMIIJIOCKO- CTH.

IIposepka cunome3svl 0 HE3ABUCUMOCTU 8PEMEHU OBUNCEHUs OPYCKA NO
HAKIOHHOU NIOCKOCMU HA 3Ad0AHHOE PACCMOsIHUE 0N €20 MACCHL.

HccnenmoBanue 3aBUCUMOCTH CHJT YIIPYTOCTH, BOSHUKAIOIINX B TIPYKHHEH
PE3MHOBOM 00pa3siie, OT uX jJedopMaIim.

H3yuenue osudicenus cucmemul mei, C8A3AHHBIX HUMBIO, NEPEKUHYMOLL
ye-pes néekutl OJ10K.

Usmepenue kodgpuyuenma mpenus no geauuune y2n08020 Kodghguyuenma
Basucumocmu Pmp(H).

Uccneoosanue osusicenus 6pycka no HAKIOHHOU NIOCKOCMU C NEPEeMEHHbIM
KOs huyuenmom mpenusi.

H3yuenue osudicenuss epy3a Ha 6any ¢ mpeHueMm.

2.3 CraTtuka TBep0ro Tena (5 yacoB)

AoGcomoTHO TBEp0E Teno. [locTynaTenbHOE U BpalaTeIbHOE IBHIKEHHE
TBEPAOTO TeNla. MOMEHT CHIIbI OTHOCUTENBHO OCH BpalieHus. [lnedo cuisl.
CrnosxeHue cuil, IpUIOKEHHBIX K TBEpAOMY Teny. LleHTp TsxecTu Tena.

Y cioBus paBHOBECHsI TBEPIOrO Tea. Y cTOWYMBOE, HEyCTOWYMBOE, Oe3pas-
JTMYHOE PaBHOBECHE.

Texnuueckue ycmpoﬁcmea U mexnojiocuveckue npoyeccol. KpOHH_ITeI\/'IH,
CTPOUTEIBHBIN KPaH, pelIETYATHIE KOHCTPYKIUU.

Jemoncmpayuu

VYcnoBus paBHOBecus. Buibl paBHOBECHSI.

Yuenuueckuit sxcnepumenm, nadopamopnuvie pabomul, npaKkmuxKym
ccienoBanue yciaoBui paBHOBECHS TBEPAOTO TEIA, UMEIOIIETO OCh
Bpa-1eHus. KoHCTpynpoBaHHe KPOHIUTEHHOB U PACUET CUIT YIIPYTOCTH.
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W3ydenne ycTolunBOCTH TBEPOTO TeJIa, UMEIOIIETr0 MIONalb OMOPHL.

2.3 3aKoHBI COXpaHEHHS B MEXaHUKE (6 4acoB)

2.4 3axoHbl coxpanenus B Mmexanuke (10 gacoB)

Nmnynsc MmaTepuanbHON TOUKH (Tea), CUCTEMBI MaTEpUaIbHBIX TOUYEK. VM-
[1yJIbC CHJIBI U U3MEHEHHUE UMITYJIbCa Tella.

3aKOH COXpaHEHMs UMITYJIbca. PeakTuBHOE IBM)KEHUE.

Pabora cribl. MOIIHOCTD CHJIBL.

Kunernueckas sHeprust MaTepualibHOM TOUKU. Teopema 00 H3MEHEHUH KU -
HETUYECKOU DHEPIUH.

[TorenumanpHas sHeprus. [loTeHnnanpHas SHEpPTrUs yupyro
neopmupoBaH-HOH npyxuHbI. [loTeHIManbHas SHeprus Tesa BOIU3N
oBepxHOCTU 3eMiu. [loTeHInaibHble U HENOTEeHIMaIbHbIE CUJIbL. CBS3b
pabOThI HEMOTEHIMAIb-HBIX CHJI C U3MEHEHHEM MEXaHUYECKOM SHeprun
CUCTEMBI TeJl. 3aKOH CO- XpaHEHHUS] MEXaHUYECKOW IHEPTUH.

Yupyrue u Heynpyrue CTOJIKHOBEHHS.

Texnuuecxkue ycmpoucmea u npaxmuyeckoe npumereHue . BOIOMET, KOIEp,
[IPYKUHHBIN [TUCTOJET, ABM)KEHNE PAKET.

Hemoncmpayuu

1. 3akoH coxpaHeHUs UMITyJIbCa.
2. PeakTHBHOE JIBUKCHUE.
3. Ilepexoxa moTeHIMATBLHON SHEPTUM B KHHETHUECKYIO U 00OPATHO.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomut

1. HM3yueHue aGCONIOTHO HEYNPYTOTo yJapa C MOMOIIBIO IBYX OJIMHA-
KOBBIXHUTSIHBIX MasiTHUKOB.

2.  HccnemoBanue CBSI3U paOOTHI CHITBI C HK3MEHEHNEM MEXaHUYECKOH
9HEP-TUM TeJla Ha IPUMEPE PACTSHKEHHSI PE3UHOBOTO JKIyTa.

NMnynbsc maTepralbHOM TOYKH, CUCTEMBI MATEpUAIbHBIX TOUEK. [[enmp
Wmacc cucmemvl mamepuanvbibix mouex. Teopema o ogudicenuu yenmpa macc.

WMnynbe cuiibl M U3MEHEHHME UMITYJIbCA TEJa. 3AKOH COXPAHEHUs UMITYJIbCA.

PeakTuBHOE NBMKEHUE.

Momenm umnynvca mamepuanvhot mouxu. Ilpedcmasnenue o coxpanenuu
MOMeHma UMnY1bca 6 YeHmMpaibHblX NOIAX.

Pabota cuiibl Ha MaJloM 1 Ha KOHEYHOM TiepeMenieHun. [ paguueckoe
npeocmasnenue pabomol cuivl. MOITHOCTH CHIIBI.

Kunernueckas sHeprust MaTepuaabHOU Touku. Teopema 00 H3MEHEHUUKHHE-
TUYECKOW YHEPIrUU MATEPUAIBHON TOUKH.

[ToTreHumanpHple U HENOTEHUHANIBHBIE CWIIBL. [lomenyuanvras snepeus. 1lo-
menyuanvhas sHepeus ynpyeo oeopmuposannou npyscunsl. Ilomen- yu-
anvHas SHepeus mena 6 00HOPOOHOM 2pasumayuoHnom none. [lomenyu-ano-
Has dHepeus mena 6 2pasumayuoOHHOM NoJjle 0OHOPOOHO20 Wapa (6HYmMpu U 6He
wapa). Bmopas xocmuueckas ckopocmu. Tpembsi Kocmude-ckas CKOpOCb.

CBs13b pabOTHI HEMOTEHIMAIBHBIX CUJI C UI3MEHEHUEM MEXaHUYECKOH dHep-
TUU CUCTEMBI TeJl. 3aKOH COXPAHEHUSI MEXaHUYECKON SHEpTUH. Ynpy-cue u
Heynpyaue cmoJKHOGEHUS.

Ypasnenue bepnynnu ons udeanvHoti scuoxocmu Kak ciedcmesue 3aKoHaAco-
XpaHeHUs MexaHuuecKo 3Hepuu.

Texnuueckue ycmpoucmea u mexHoa02uiecKue npoyeccyl: IBUKEHUE PaKeT,
BOJIOMET, KOTIED, MPY>KUHHBIN MUCTOJIET, 2UPOCKON, uzyproe Kamanue Ha
KOHbKAX.

Hemoncmpayuu

3aKOH COXpaHEHMs UMITyJIbca. PeakTuBHOE BUXKEHUE. M3Mmepernue mowy-
HOCMU CUTIbL.

H3menenue snepeuu mena npu cogepuieHuu pabomal.

B3anMHbIe TpeBpallieHNs] KHHETHYECKON Y OTEHIIMAIIBHOW SHEPTUM ITpU
NIEIICTBUM Ha TEJIO CUJIBI TSKECTH U CHIIbI ynpyroctu. CoxpaneHue snepauu npu

c60000HOM nAdeHuuU.

17




Yuenuueckuii sxcnepumenm, nabopamopnusie pabomul, npaKmuxKym
1. M3mepenue umnynvca mena no mopmo3HOMY nymu.

2. H3mepenue cunvl mseu, CKOpoCcmu MOOenu d1eKmpomMoous u MOuHo-
cmu CUbl mszu.

3. CpasneHue usmeHneHus UMnY1bca meia ¢ UMRYIbCOM CUTbL.

4. Hccnedosanue coxpanenuss umMnyibca Npu Yynpy2om 63aumo0etcmeui.

5. H3mepenue kunemuyeckou sHepeuu mena no mopmo3sHoMY nymu.

6. CpasHenue uzmenenus NOMEHYUANbHOL IHEPSUU NPYIHCUHBL C pAOOMOLL
CUIbL MPeHUs.

7. Onpedenenue pabomol CUbl MPEeHUs NPU OBUNCEHUU Meld N0 HAKTIOHHOU
NIIOCKOCTU.

Tema 3. Monekynspnas gusuka u repMmonnHamuka (24 gaca)

Tema 3. Monekynsipaas ¢usuka u TepMmoanHaMuka (49 yacon)

3.1 OCcHOBBI MOJIEKYISIPHO-KUHETUYECKOU TeopuH (9 4acoB)

3.1 OcHOBBI MOJIEKYIAPHO-KMHETUYECKOM Teopuu (15 yacoB)

OcHOBHbBIE TOJIOXKEHUS MOJIEKYIIPHO-KMHETUYECKON TEOPUU U UX OTBITHOE
ob6ocHoBaHue. bpoyHoBckoe nBmxenune. JJuddysus. Xapakrep ABIKEHUS U
B3aMMO/ICHICTBHS YaCTHI] BellecTBa. MoJieNid CTPOSHUS Ta30B, )KHUIKOCTEH U
TBEPABIX T€N U 00BSICHEHUE CBOMCTB BEIIECTBA HA OCHOBE 3TUX Mozenell. Macca
1 pa3mepbl Mosiekyin. KonudectBo BemectBa. [loctosinnas ABoraapo. TemnoBoe
paBHOBecue. Temneparypa u e€ usmepenue. lllkana remneparyp Lienbcus.
Monens uneanbHoro raza. OCHOBHOE YpaBHEHHE MOJIEKYJISIPHOKMHETUYECKON
TEOpUH UACATBLHOrOo raza. AOCONIIOTHAs TEMIIEpaTypa Kak Mepa cpeaHeit
KHHETHUYECKOW PHEPTUH TEIUIOBOTO JBI)KEHUS yacTull rasa. [llkana Temneparyp
KenbBuna. ['a3oBbie 3akoHbl. YpaBHeHue MenneneeBa—NKoaneiipona. 3akoH
JlaneToHa. M30mponeccsl B HA€aIbHOM ra3e ¢ IOCTOSHHBIM KOJIMYECTBOM
BeniecTBa. [ padruueckoe npeacrapieHre U30MPOILIECCOB: U30TEPMaA, U30X0Pa,
n300apa.

Texnuueckue ycmpoticmea u npaKmuyeckoe npumeHenue: TepMoMeTp, 6apo-
METD.

Hemoncmpayuu

1. OmpIThl, JOKa3BIBAIOIINE AUCKPETHOE CTPOCHHE BellecTBa, (hOTo-
rpadUUMONIEKYJT OPraHuYeCKUX COeIMHEHUH.

2. OmnbiThl 0 AU( Y3UH KUAKOCTEH U Ta30B.

3. Mojens OpOYHOBCKOTO JIBHKEHHUSI.

OcHoBHbIE TIOJI0KEHUS MOJIEKYJIIpHO-KMHeTHYecKoil Teopun (MKT), nx
onbITHOEe 00ocHOBaHue. [uddysus. bBpoynoBckoe nmwxkenue. Xapakrep
NBU>KEHUS M B3aMMOJICHCTBHS 4acTUIl BelecTBa. MoJenu CTpOeHuUs ra3os,
PKUJIKOCTEH U TBEPABIX TEJl U 0OBSICHEHHE CBOMCTB BEIICCTBA HA OCHOBE ATHUX
Moeneid. Macca u pazmepsl Mosiekys (aTtomoB). KonmnuecTBo BeriecTsa.
[locTostHHas ABoraapo.

TennoBoe paBHoBecue. Temmneparypa u criocoOs! €€ n3mepenus. [lkana
temriepatyp Llenbcus.

Mogaens nneanbHoro raza B MKT: yactuiel raza JBHKyTCS XaOTUUECKUU HE
B3aUMOJIEUCTBYIOT JIPYT C APYTOM.

I'azoBbie 3ak0HBI. YpaBHEeHHEe MenaeneeBa—Kimanenpona.

AbGcomtoTHas TemnepaTypa (urkaia temmneparyp Kenssuna). 3akon Jlans-
TOHA.

N3onponeccel B U1€anbHOM Ta3e ¢ NOCTOSHHBIM KOJIUYECTBOM BEIIECTBA.
['paduueckoe mpeacTaBaeHre U30MPOIIECCOB: U30TEPMa, U30X0pa, n30bapa.
CBsi3b MEX/y JJaBJICHUEM U CpEIHEN KUHETUUECKOW IHEPTUel MOCTyIa-Telb-
HOT'O TEIJIOBOTO JIBMXKCHHS MOJIEKYJI HI€JIbHOTO ra3a (OCHOBHOE YpaBHEHUE
MKT uneanbHOrO rasa).

Ce53b abCoOMHOU memMnepamypvlt mepmoOUHAMUYECKOL CUCTEeMbL CO

4. Mopens onbiTa [llTepHa.

cpeo-Hell KUHemuyecKoll SHepauell NOCMYnameibH020 Meni08020 08UNCEHUSL €€
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5. OmnbIThl, JOKa3bIBAIOIINE CYLIECTBOBAHUE MEKMOJIEKYIISIPHOTO
B3alMO-I€HCTBHUA.

6. Moaenb, WLTIOCTPUPYIOIIAs IPUPOAY JIABJICHHUS Ta3a HAa CTEHKU COCY/A.
7. OnbITbl, WJUTIOCTPUPYIOLINE YPAaBHEHHE COCTOSHUS UI€aJIbHOTO rasa,
H30-TIPOLIECCHI.

Yuenuueckuii 3xcnepumenm, nadbopamopnsvie padomaot

1. Omnpenenenue Macchl BO3yXa B KIIACCHOI KOMHAaTe Ha OCHOBE H3Me-
peHniio0bEMa KOMHATBI, IaBJICHUS U TEMIIEPATyphl BO3/1yXa B HEH.

2. HWccnenoBaHue 3aBUCUMOCTH M@Ky MapaMeTpaMU COCTOSHUS pa3-
PEXKEH-HOTO rasa.

yacmuy.

Texnuueckue ycmpoiicmea u mexHoaio2uiecKue npoyeccuvl: TEPMOMETp, Oa-
[POMETP, noIYyUeHUEe HAHOMAMEPUAILOS8.

Jemoncmpayuu

Mopnenu 1BUKEHUS 4aCTHUI BEIIECTBA.

Monens OpOYHOBCKOTO JIBHKEHHUSI.

Buoeoponux c 3anucvio peanvno2o 6poyHOBCKO20 08UNCEHUSL.

Huddy3us sxuaKocTeit.

Mogens onbiTa LlTepHa.

[IpuTsrkeHne MOJEKYIL.

Mopnenu KpUCTaNIMYECKUX PEIIETOK.

Habmronenue u ncciiejoBaHue U30MPOIECCOB.

Yuenuueckuii sxcnepumenm, nabopamopnuvie pabomul, RPAKMUKYM
\Hccrnedosanue npoyecca ycmanogieHus meniogo2o pasHo8ecus npu
men-n006meHe mexcoy 2opsauell U X0J100HOU 80001

H3yuenue usomepmuyeckoeo npoyecca (peKkoMeHo08aHo UCNONIb30BAHUE
yughposoti 1abopamopuu).

H3yuenue uzoxopnozo npoyecca. Mzyuenue uzobaprnoco npoyecca.

IIposepka ypasuenus cocmosiHus.

3.2 OcHoBbl TepmouHamMuku (10 yacoB)

3.2 OcHoBbl TepMouHamMuKu (20 yacoB)

TepmoanHamuueckas cucreMa. BHyTpeHHsIs1 SHEPTUSA TEPMOJUHAMUYECKON
CUCTEMBI 1 cTI0c00bI €€ n3MeHeHus. KonruecTBo TenioTel U padoTa. BayT-
[PEHHSS SHEPrUs OJHOATOMHOI'O UICAJIBHOTO ra3a. Buael reruonepenayun:
TEIUIONPOBOIHOCTh, KOHBEKIMS, U3TyYEHHE. Y IeJIbHAs TEINIOEMKOCTh Be-
niecTBa. KonmuecTBo TEMIOTHI TP TEIIONEpeaaye.

[Tonstue 06 aguabatHom npouecce. [lepBblit 3akoH TepMoauHaMuku. [Tpu-
MEHEHHE MEePBOT0 3aKOHA TEPMOJIMHAMUKH K n3ompoueccam. ['padpuueckas
WHTEpIpeTarys paboThI rasa.

Bropoii 3akoH TepmoanHamMuki. HeobpaTuMOCTh IPOIIECCOB B IPUPO/IE.
TemmoBsie MammHbL. [IpuHIUTIBL AeiicTBHS TeMIOBBIX MamuH. [IpeoOpasoBanus
SHepruu B TerioBbix MamnHax. KIT/[ remtoBoit mammnel. [{ukin Kapuo u ero
KII/I. Dxonoruueckue mpooieMbl TeIII0IHEPTETHKH.

Texnuueckue ycmpoucmea u npakmuyeckoe npumeHeHue. IBUraTellb BHyT-
[pPEHHETO cropaHusi, OBITOBOI XONOAUIBEHUK, KOHJAUIIUOHED.

Tepmoounamuuecxas (T/) cucmema. 3adanue enewnux ycnosuti ons T/] cu-
cmembl. Bnewinue u énympennue napamempul. Ilapamempuor T/ cucmemol kax
CpeoHUe 3HaAUeHUs 6eIUYUH, ONUCLIBAIOWUX €€ COCTOAHUE HA MUKDO-
CKONnUYecKkom ypogHe.

Hynesoe nauano mepmoounamuxu. Camonpoussonvnas peraxcayus T/[ cu-
cmembl K Menio8oMy paeHOBECUIO.

Mojenb ueanbHOro ra3a B TEpMOIMHAMHUKE — CHUCTEMa YpaBHEHUIl: ypaB-
HeHne MeHaeneeBa—KitaneiipoHa u BeIpakeHHe JJ1s1 BHYTPEHHEH SHEPrHH.

Y CITOBHSI IPUMEHUMOCTH 3TOW MOJIENN: HU3Kash KOHIIEHTPAIHsI YacTHI], BBI-

COKME TeMIlepaTyphl. BelpaskeHue /Ui BHyTpeHHEH SHEPruH 0OTHOATOMHOTO

WICUTHHOTO Ta3a. Keasucmamuueckue u necma
muyecKkue npoyeccei.

DnemeHTapHas padoTa B TepMOAMHAMUKe. Boruncnenue paboTel 1o rpaguky
mporecca Ha pV-auarpaMmme.

JHemoncmpayuu

Tennonepenaua kak crnoco0 n3MeHeHust BHyTpeHHeu sueprun T/l cuctemsl
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1. M3mMeHeHue BHYTpEHHEW SHEPTUU TeJia IPH COBEPIIEHUH pabOThI:
BBUIET MPOOKHU U3 OYTHUIKU MOJ ACHCTBUEM CKATOTr0 BO3yXa, HarpeBaHue
a¢upa BIaTyHHOU TpyOKe MyTEM TpeHHUs (BHICOIEMOHCTPALIHS).
2. V3meHeHue BHyTpeHHEH dHepruu (TemrepaTypsl) Tella Ipy TEIo-
nepe-aayge.
3. OmnbIT no aaAnabaTHOMY pacCHIMPEHUIO BO3/1yXa (OMBIT C BO3AYIIHBIM
OT-HHBOM).
4.  Mopenu napoBoil TypOUHBI, ABUTATENs] BHYTPEHHETO CTOPaHHUs, peaK-
TUB-HOTO JIBUraTEIs.
Yuenuueckuii skcnepumenm, nabopamopusie padomot
1. U3mepenue yaenbHON TENI0EMKOCTH.

0e3 coBepieHus padboThl. KoHBEKIMs, TEIIONPOBOIHOCTD, H3myyeHue. Ko-
TUYECTBO TEIUIOTHI. TemIoEMKOCTh TeNa. YoenvHas u MoaapHas menio- ém-
Kocmu eewjecmsa. Ypasnenue Matiepa. Y nenpHasi TEIIOTa CTOPAHUS TOTI-JHBA.
Pacuér konuuecTBa TEMIOTH IpH Terutonepenaye. [lonstue 06 aguadatHom
nponecce. [lepBblii 3akoH TepMoanHaMUKU. BHyTpennss sueprus. KomnuectBo
TEIUIOTHI U paboTa KaK Mepbl U3MEHEHUs BHYTpeHHel sHeprun T /] cucteMsl.

Bropoii 3akoH TepMOAMHAMUKH ISl PABHOBECHBIX IPOLIECCOB: Yepe3 3aJaH-
HOe paBHOBecHOE cocTosiHue T/l cucteMbl MPOXOAUT €IMHCTBEHHAs afguadara.
AGcomtoTHas TemnepaTypa. Bropoit 3akoH TepMOAMHAMUKH JIJIs1 HEpaB-
HOBECHBIX IPOLIECCOB: HEBO3MOXKHO MEpeIaTh TEIUIOTY OT 0oJiee X0- JIOJAHOTO
Tena Kk Oonee Harperomy 0e3 kommeHcanuu (Knaysuyc). Heobpatu-mocthb
MPUPOTHBIX TTpolieccoB. [IpUHIIUIIBI IEMUCTBUS TETUIOBBIX MAIIIMH.

KII. Makcumanbaoe 3nauenune KITJI. [ukn KapHo. Dkonmoruyeckue ac-
[EKThI UCII0JIb30BAHUS TEIUIOBBIX ABUTaTeiel. TemioBoe 3arpsi3HeHUE OKpy-
PKAIOIIE CpEIbl. Texnuueckue ycmpou

CMea u MexHoI02uyecKue npoyeccol: XONOAUIbHUK, KOHAULIUOHED, AU3€EIIb-
HBII U KapOIOpaTOPHBIN ABUTATENU, NAPOBAsl MYPOUHA, NOYHUEHUe CBEPXHUSKUX
memnepamyp, Ymuausayus «menyiogblxy» omxo008 ¢ UCNOIb308aAHUEM
mMenyi06020 Hacoca, ymuiu3ayus OUOOP2aHU4ecKo20 Moniuea 0s 8blpabomru
«mennosou» u snexkmposnepauu. [lemoncmpayuu
H3meHeHne TemnepaTyphl IPU aInadaTHUECKOM PaCIIMpPEHUH.
Bo3nyniHoe orauso.

CpaBHeHME YIENbHBIX TEIIIOEMKOCTEH BEIIECTB.
CriocoObl N3MEHEHUS BHYTPEHHEH SHEPIUH.
HccnenoBanue aquadbaTHOTO npoliecca.
Komnvromepnvie mooenu mennoguvix osucameinetl.

Y YeHuuecKuil IKCnepumenm, 1adopamopHsie padomsl, NPAKMUKYM

1. HW3mepenue yaenbHOU TEIIIOEMKOCTH.

2. Hccneoosanue npoyecca ocmuleanus eeujecmaa.

3. Hccnedosanue aduabammnozco npoyecca.

4.  HM3yuenue 83aumocesasu dHepeUU MeHCMOEKYIAPHO20 83AUMOOeliCEUs]
1 memnepamypol KUNEHUs HCUOKOCMELL.

ocouakrowhE

3.3 ArperaTtHble cocTosiHUS BeniecTBa. Pa3oBble nepexoibl (5 yacoB)

3.3 ArperatHsle coctosiHus BeniectBa. @a3oBbie nepexo il (14 yacon)

[TapooGpa3oBanue n koHaeHcanus. Vcnapenue u kunenune. AOCONMIOTHAS U

[TapooOpa3zoBanue u kKoHaeHcanus. Vciapenne u kumnenne. Y qeiapHas

20



OTHOCHUTEJIbHAS BIAXHOCTh BO3Ayxa. HacellieHHbIN nap. Y AenbHas TEIoTa
napooOpa3zoBaHusl. 3aBUCUMOCTb TEMIEPATYPhl KUTICHHS OT JaBJICHUSI.
Tsépnoe teno. Kpucramnmuueckue u amopdHbie Tesna. AHU30TPOIHUS CBOWCTB
kpuctaios. XKunkue kpuctamuibl. CoBpeMeHHble Matepuansl. [InaBnenue u
KpUCTaTu3anus. Y aeabHas Teriora miasienus. Cyonuma-nus.
VYpaBHeHHE TEIIOBOTO OanaHca.

Texnuueckue ycmpouicmea u npaKkmuyeckoe npumeHenue: TUrpoMeTp U Icu-
XPOMETP, KaJJOPUMETP, TEXHOJIOTUH NOJIYYEHHS] COBPEMEHHBIX MaTEPHU-AJIOB, B
TOM 4MCJIE HAHOMAaTePHUaJIOB, U HAHOTEXHOJIOTHUH.
Jemoncmpayuu

1. CBoiicTBa HACHIIICHHBIX TTAPOB.

2. Kunenne npu MOHM>KEHHOM JIABJICHHH.

3. CiocoObl M3MEpeHUst BIAKHOCTH.

4. HaGnroneHue HarpeBaHus U IUIaBJIEHUS KPUCTAJUIMYECKOTO BEILIECTBA.

5. JleMoHcTpanus KpUCTAIIOB.

Yuenuueckuit sxcnepumenm, nadopamopnuvie pabomut

1. I3MepeHne OTHOCUTEIbHOM BIAKHOCTH BO3/1yXa.

TEIIOTa NapooOpa30BaHUS.

Hacsimennsie u HeHachIIeHHbIE Taphl. KauecTBeHHAas 3aBUCUMOCTD TIJIOT-
HOCTH Y JAaBJICHUS HACBIIICHHOTO Mapa OT TEMIIEPaTyphl, UX HE3aBUCUMOCTH OT
00BbEMA HACKIILIEHHOTO Mapa. 3aBUCUMOCTb TEMIIEPATYPbI KUIIEHUS OT JaBICHUS
B KHUJIKOCTH.

BnaxnocTs Bo3ayxa. AGCOTIOTHAS M OTHOCUTENIbHASI BIAXHOCTh. TBEpPI0E
Teno. Kpucrammueckue u amop@Hbie Tesia. AHH30TPOIHSI CBOHCTBKPUCTAI-
noB. [InaBnenue u kpucramiuzanus. Y aenpHas Temiora riasneHus.Cyonu-
Marust.

Hegopmayuu meépooeo mena. Pacmscenue u cocamue. Cosue. Mooyne
FOnea. Ilpeoden ynpyeux oeghopmayuii.

Tennosoe pacuupernue scudxocmetl u meépovix mej, 00bEMHOE U TUHEUHOE
pacuiupenue. AneapMoHU3IM Menio8vlX KOIeOAHUL Yacmuy 6eecmsa KaxK
npuuUHa Menio08o20 pacuuperus mei (Ha Ka4ecmeeHHOM YPOBHE).
IIpeobpazosanue snepeuu 6 ghazoswvix nepexooax. Ypasnenue meniogozo
bananca.

Ilosepxnocmuoe namsaicenue. Koaghgpuyuenm nogepxHocmno2o Hamsice-
nus. Kanunnsapuvie aenenus. /lasnenue noo ucKpusiéHHol n08epXHOCHbIO
orcuokocmu. @opmyna Jlannaca.

Texuuueckue ycmpoticmea u mexHoni02uiecKue npoyeccyl: KUJKue Kpu-
CTaJlJIbl, COBPEMEHHBIE MaTepUAITbI.

Hemoncmpayuu

TennoBoe pacmupenue. CBoWCTBa HACHIIIEHHBIX MapoB. Kunenue. Kunenue
[PY TOHWKCHHOM JIaBJICHUH.

Hsmepenue cunvl nosepxnocmuo2o Hamsicenuss. Onvimul ¢ MblibHLIMU
NnaEHKaMU.

Cmayueanue. Kanunnaphule sgnenus. Mooenu HeHbIOMOHOBCKOU
orcuoko-cmu. CriocoObl U3MEpEHHsI BIIaXHOCTH. VccnenoBanre HarpeBaHus U
MUIaBJICHUS] KPUCTAJUTMUECKOTO BEIIECTBA.

Buowi oeghopmayuii. Habnooenue manvix oegpopmayuii. Yuenuueckuii
IKCnepumenm, 1adopamopHsie padomul, npakmukymrzyuenue 3axo-
HOMepHOCImelU UCNAPeHUs HCUOKOCELL.

H3mepenue yoenvHou meniomul niasieHus ib0d.

H3yuenue ceoticme HacvlueHHbIX NAPOS.
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N3mepenune abcomoTHOM BIAXKHOCTH BO3/IyXa U OIlEHKAa MacChl TapOBB
[MOMEIIICHUU.

Uzmepenue koaghduyuenma noeepxHocmHo20 HAMANCEHUSL.

Usmepenue mooyns FOuea. Uccnedosanue 3asucumocmu degpopmayuu pe-3u-
H0B8020 0OPA3YA OM NPUNOICEHHOL K HEMY CUTIbL.

Tewma 4. DnekTpoauHamuka (22 Jaca)

Tewma 4. DnekTpoaunamuka (54 Jaca)

4.1 Dnektpocratuka (10 gacoB)

4.1 DnekTpuueckoe nose (24 yaca)

OnexTpuszanus Tea. DIeKTpUUecKuil 3apaa. J[Ba BUaa 3JeKTpUUECKUX 3a-
psnoB. I IpOBOIHUKY, TUANEKTPUKU U MTOJIYIPOBOJHUKHU. 3aKOH COXPaHEHUS
DIIEKTPUYECKOTO 3aps/a.

B3aumoneiictBue 3apsanoB. 3akoH Kynona. ToueuHbIl 37EKTPUYECKUM 3apsiI.
DnexTpuueckoe nojie. Hanpspk€HHOCTH anekTpuyeckoro noss. [Ipunnun
CYNEPIIO3ULINH 3JIEKTPUUYECKUX NosieH. JIMHUM HanpsKEHHOCTH 3JEKTPUUYECKOTO
[10JI51.

PaGora cui anekrpocrarudeckoro nous. [lorenuuan. Pa3HOCTh MOTEHIHAIOB.
[IpOBOAHMKY M TUAJIEKTPUKU B AJIEKTPOCTATUYECKOM IoJie. J(uanexTpuueckas
[MPOHUIIAEMOCTb.

OnexTpoéMkocTb. Konnencarop. D1eKTpo€MKOCTh IIIOCKOT0 KOHAEHCa-TOpa.

DHeprus 3apsyKEHHOI0 KOHJIEHCATOPA.

Texnuueckue ycmpoucmea u npaxmuyeckoe npumereHue: JEKTPOCKOIL,
HIIEKTPOMETP, IEKTpOCTATHUECKast 3allIUTa, 3a3€MIIEHUE 3JIEKTPONPHOOPOB,
KOH/JICHCATOP, KOMMPOBAJIBHBIN anmnapar, CTpyHHbIN IPUHTEP.

Hemoncmpayuu

1. VcrpoiicTBO M MpUHIUI IEHCTBUS JIEKTPOMETpA.
2. BzaumopeiicTBre Ha3IeKTPU30BAHHBIX TE.

3. DAeKTpUYecKoe MoJie 3apsKEHHBIX TeJl.

4. TIpoBOJHUKY B AJIEKTPOCTATUYECKOM IIOJIE.

5. DneKkTpocTaTHUecKas 3aluTa.

6. JIMDIIEKTPHUKH B AJIEKTPOCTATUIECKOM II0JIE.

7. 3aBUCUMOCTB JIEKTPOEMKOCTH IUNIOCKOTO KOHAEHCATOpa OT
TUIONIA/IN TUTACTHH, PACCTOSIHUS MEXAY HUMH U JTUJIEKTPUUIECKON
IIPOHUI[AEMOCTH.

8. DHeprus 3apsHKEHHOTO KOHACHCATOPA.
Yuenuueckuit sxcnepumenm, nadopamopnuvie padomut
1. U3mepenue rnekTpoEMKOCTH KOHIEHCATOpA.

DneKTpu3anus Tel U €€ MposiBICHUs. DJIeKTpUdYecKuii 3apsia. [[Ba Buia
PIEKTPUYECKUX 3apsAoB. [[pOBOAHUKH, TUAIEKTPUKU U TOJTYIPOBOJHUKH.
DNIEMEHTAPHBIN ANEKTPUUYECKUH 3apsil. 3aKOH COXPAHEHUS AIEKTpUYE- CKO- I'0
3apsiia.

BsaumopeiictBue 3apsiioB. Toueunsie 3apsaabl. 3akoH Kynona. Dnexkrpuye-
ckoe nosie. Ero neiictBre Ha anekTpudeckue 3apsaapl. Hanps:k€HHOCTD Hiiek-
Tpuueckoro nos. [IpoOHsblit 3apsan. JIuHuu Hanps-KEHHOCTH JIEKTPUUECKOTO
noJis1. OTHOPOJHOE JIEKTPUUYECKOE TIOJIE.

[ToTeHManbHOCTD ANEKTPOCTATUYECKOTO 110JIsl. Pa3HOCTH MOTEHIIMAIOB U
HanpspkeHue. [loTeHnpanbHas 3Heprus 3apsa B AJIEKTPOCTATUUECKOMIIO- JI€.
[loTenuuan anexkTpocraTuueckoro nos. CBs3p HANPSKEHHOCTH MO U
Pa3HOCTH MOTEHIMAIIOB ISl JJIEKTPOCTATUYECKOTO MO (KaK OTHOPOIHOTO, TaK|
Y HEOHOPOJIHOTO).

[IpuHIMI cynepno3uum dJIEKTPUUECKUX MOIEH.

Ilone moueunoeo 3apsoa. [lone pasnomepro 3apsicennou cghepol. Ilone
Pas-Ho- MepHO 3apsaxcenHo20 no 0o6vémy wapa. llone pasHomepHo 3apsaiceHHOU
beckoneunot niockocmu. KapmuHul 1uHutl HANPAXCEHHOCMU SMUX NOael U
DK8UNOMEHYUATbHBIX NOBEPXHOCMEU.

[IpoBOAHMKY B 3JIEKTPOCTATUUECKOM T0JIE. Y CJIOBHE PaBHOBECHS 3aps10B.
JIMDIIEKTPUKHU B DJIEKTPOCTATUYECKOM MoJ€. {M3neKkTpruieckas IpOHULAEMOCTh
BELIECTBA.

Kongnencarop. DneKTpo€MKOCTh KOHIEHCATOpa. DJIEKTPOEMKOCTh
[JI0CKOTOKOH- IEHCATOpa.

Ilapannenvnoe coedunenue konoencamopos. Ilocniedosamenvroe
coedune-Hue KoHOeHcamopos. JHEPrusl 3apsHKEHHOr0 KOHIeHcaTopa.

Hesuoicenue 3apsagxcennoli yacmuysvl 8 0OHOPOOHOM INEKMPUYECKOM NOJLe.
Texuuueckue ycmpoticmea u mexHoao2uyecKue npoyeccyl: SIEKTPOCKOII,

DJICKTPOMCTP, SJICKTPOCTATUYCCKAA 3alllUTa, 3a3CMJICHUC BHCKTpOHpI/I60pOB,
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KOHJICHCATOPEI, eeHepamop Baw de [ paadgha.

emoncmpayuu

Y CTpOoNCTBO ¥ MPUHLIMII AEUCTBUS AIEKTPOMETPA. DIEKTPUUECKOE T10JIE 3a-
PSKEHHBIX IAPUKOB. DIEKTPUUECKOE MOJIE IBYX 3aPSKEHHBIX IJIACTHH.
\Mooens snexkmpocmamuyeckozo eenepamopa (Bawu oe [ paagha).

[IpoBOAHMKY B 3JIEKTPUUECKOM T0JIE. DJIEKTPOCTaTUYECKAs 3alUTa.

Yempoticmeo u Oelicmeue konoencamopa nOCMOSHHOU U NEPeMEHHOU EM-
Kocmu.

3aBUCHMOCTBH JIEKTPOEMKOCTH TUIOCKOTO KOHJIEHCATOPA OT TUIOIIA ! TIIa-
CTHH, PACCTOSHUS MKy HUMU U JUAJICKTPHUSCKON MPOHUIIAEMOCTH.

DHeprus MEeKTPUYECKOro MOoJIs 3apsHKEHHOT0 KOHACHCATOpPA.

3apsaoka u paspsaoka KoHOeHcamopa uepe3 pe3ucmop.

Yuenuueckuii sxcnepumenm, nabopamopnuvie pabomul, RPAKMUKYM

Oyenka cun 83aumo0eucmsusl 3apsariCeHHbLx mel.

Habniooenue npespawenus sHepeuu 3apaniceHHo20 KOHOeHCamopa 6 SHepeUro,
U3y YeHUS

ceemoouooa. Hsyuenue npomexanus moka 6 yenu, cooepaicauyell
KonOenca-mop. Pacnpedenenue paznocmu NOMeHyuanos (Hanpsxicenus) npu
noC1e008amenbHOM COeOUHEHUU

KOHOeHcamopos. Hccnedosanue paspsoa KonoeHcamopa uepes pe3ucmop.

4.2 TloctosiHHBIN 21ekTpuuecKkuil ToK. Toku B pa3HbIX cpenax (12 yacoB)

4.2 TlocTosTHHBIN AIIEKTpUYECKHil TOK (24 Jaca)

DNEeKTPUUYECKUM TOK. Y CIOBHS CYIIECTBOBAHMSI DJIEKTPUUECKOTO TOKA.
c-Tou- Huku Toka. Cuia Toka. [10cTOSHHBIN TOK.

Hamnpspkenune. 3akon Oma ai1g y4acTka Ienu.

DNEeKTpUYECKOEe COMPOTUBIIEHUE. Y IEIbHOE COMPOTUBIIEHUE BEIIECTBA.

[TocnenoBarenpHOE, NapaiebHOE, CMEIIAHHOE COEIMHEHUE TPOBOIHUKOB.

Pabota snexktpuueckoro Toka. 3akon Jxoyns—Jlenia. MomHoCTh dJ1ek-
TPUYECKOTO TOKA.

OJ1C v BHyTpEHHEE CONPOTUBIICHUE UCTOYHNKA TOKA. 3aKOH OMa 151 TOI-HOM

(3aMKHYTOI) 2neKTprueckoi nenu. Koporkoe 3aMbIkaHue.

DneKTpoHHAas MPOBOUMOCTD TBEPABIX METAILIOB. 3aBUCUMOCTh COITPOTHB-
JIEHUS METAJUIOB OT TeMneparypbl. CBEPXIPOBOAUMOCTD.

DnexTpuueckuil TOK B BakyyMe. CBOICTBA 3JIEKTPOHHBIX TyYKOB.

Cuna toka. [TocTossHHBIN TOK. Y CIOBHS CYIIECTBOBAHUS TTOCTOSTHHOTO
prekTpudeckoro Toka. Mcrounuku Toka. Hanpsokenne u u 3/1C E. 3akon Oma
U1 ydacTKa [emnu.

DIEeKTPUIECKOe COMPOTUBIICHNE. 3aBUCUMOCTh COMTPOTHBIICHHUS OJHOPO/I-
HOT'O MPOBOJHUKA OT €0 JJUHBI U TUIOIIAIN TOTIEPEUHOT0 CEUSHUSI.

VY aenbHOE CONPOTUBIICHHE BEIIECTBA.

[MocnenoBarenpHOE, TApaIEIBHOE, CMEIIAHHOE COSTMHEHHUE TTPOBOTHIKOB.
Pacuér pa3BeTBIEHHBIX dNEKTpUUECKUX 1eneit. /Ipasuna Kupxeogha. Pabota
PIEKTPUYECKOro ToKa. 3akoH [xoyns—Ilenna.

MOITHOCTB 3IEKTPHUUECKOTO TOKA. 1ennogas MouHoCmb, 8bloensiemas Ha
pesucmope.

O/1C u BHyTpeHHEE COMPOTUBICHUE UCTOUYHUKA ToKa. 3akoH Oma Juis

TTOJTHOU (3aMKHYTOMW) JIEKTPUIECKON 1ernmu. MONTHOCTh HCTOYHUKA TOKA.
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[MonynpoBoauuku. COOCTBEHHASI U TPUMECHAS TPOBOAMMOCTE TIOIYIIPO-
BoHUKOB. CBOMCTBA p—n-miepexoja. [1omynmpoBoIHUKOBBIE TPUOOPHI.
DIEKTPUYECKUM TOK B pacTBOpaxX M pacrjiaBax 3JIEKTPOIUTOB.
DIIEKTPOIM-TUYECKAs TUCCOLUALIUSL. DIEKTPOIIU3.

DneKkTpruyecKkuil TOk B razax. CaMoCTOSATEIbHBIN U
HecamMoCTosITebHbIMpa3psia. Monuus. [1nazma.

Texnuueckue ycmpoucmea u npaxmuyeckoe npumeHeHue . aMrnepMeTp, BoJb-
TMETp, PEOCTaT, UICTOYHUKU TOKA, dJIEKTPOHArpeBaTeIbHbIE MPUOOPHL,ITIeK-
TPOOCBETUTENBHBIC TPUOOPHI, TEPMOMETP CONPOTUBIICHHS, BAKYYM- HBIN U0/,
TEPMUCTOPHI U POTOPE3UCTOPHI, MOITYIPOBOTHUKOBBIN U0/, TAIbBAHUKA.

Hemoncmpayuu

1. 3mepeHue cuibl TOKA U HATIPSKEHUS.

2. 3aBUCUMOCTH CONPOTUBJICHUS LIUINHIPUIYECKUX TPOBOJHUKOB OT
JUTMHBI, TJTOIAIU TTOTIEPEYHOTO CEUCHHS U MaTepHala.

3. CMemiaHHOe COeTUHEHUE POBOTHUKOB.

4. [Ipsmoe uzmepenue IJ1C. KopoTkoe 3aMbikaHue
rajlbBaHMYECKOT'0 JIEMEHTA U OLEHKA BHYTPEHHETO COIIPOTUBIICHUS.
5. 3aBUCUMOCTD COIIPOTUBIIEHUS] METAJUIOB OT TEMIIEPATYPHI.

6. IIpoBOAMMOCTB 3JIEKTPOJIUTOB.

7. WckpoBoii pa3ps 1 NPOBOJUMOCTb BO3yXa.

8. OIHOCTOPOHHSAS TPOBOIUMOCTD TUOJIA.

Yuenuueckuit sxcnepumenm, nabopamopnsie padomol

1. 3y4eHue cMeaHHOTO COEMHEHUS Pe3UCTOPOB.

2. M3mepenne D/IC ucTOUHUKA TOKA M €70 BHYTPEHHETO COPOTHUBIICHHUS.
3. HaGmoieHue aneKkTpoimsa.

Kopotkoe 3ambikaHue.

Konoencamop 6 yenu nocmosinnoz2o moka.

Texnuueckue ycmpoucmea u mexHoa02uiecKue npoyeccyl: aMnepmMeTp,
BOJILTMETP, PEOCTAT, CYETYUK IIEKTPUIECKON SJHEPIUH.

emoncmpayuu

N3mepenue cuiibl TOKa U HAIPSHKCHUS.

Hccneoosanue 3agucumocmu cuibl moxka om HaAnpsdiceHus 0Jis pe3ucmopa,
\1aMnbl HAKATUBAHUSA U C8EMOOU0OA.

3aBUCUMOCTh CONPOTUBIICHUS HIUIUHAPUUECKUX IPOBOJHUKOB OT JIUIUHBI,
[JI01[a/I1 [TONIEPEYHOI0 CEUYEHUS U MaTepuaa.

Hccneoosanue 3asucumocmu cuivl moxka om COnpoOmMusLeHuss npu HOCMOsIH-
HOM HANPAJCEHUU.

[Ipsimoe uzmepenue J1C. KopoTkoe 3aMblKaHUE ralbBaHUYECKOIO JIEMEHTA
U OLIEHKA BHYTPEHHET0 CONpOoTUBIIeHUsl. Cnocodwul coeounenuss uCmouyHuKo8
moxka, I/{C 6amapeil.

Hccnedosanue paznocmu nomenyuanos mexicoy noaocamu UCMoYHUKa moka
om cuibl Moxa 6 yenu.

Yuenuueckuit sxcnepumenm, nabopamopnuie pabomul, npaKmMuKym

Hccneoosanue cmeuianHo2o coeOurenus: pe3ucmopos.

Hsmepenue yoenvrnozo conpomusnenusi npo8oOHUKOS.

Hccneoosanue 3aucumocmu cuiibl moxka om HAnpsiceHus OJis
llamnvlHakanu- 6aHusl.

Veenuuenue npeoena usmepenus amnepmempa (6orvmmempa). Ismepenue
J1C 1 BHyTpEHHETr0 COMPOTUBJICHHS HICTOYHUKA TOKA. Mccredosanue
sasucumocmu /]{C canveanuuecko2o snemenma om epe-meHu npu KOpomKom
BamMbIKaHUU.

Hccneoosanue pazHocmu nomenyuanios mexicoy noaCamu UCMOYHUKA mMoKa
om cuibl moxa 6 yenu.

Hccneoosanue 3asucumocmu noie3HOU MOWHOCMU UCTIOYHUKA MOKA OM
CUbl MOKA.

HaGmonenue snektponusa

4.3 Toku B pa3HbIx cpenax (6 yacoB)

DIeKTprYecKasi MPOBOAUMOCTD Pa3JIMYHBIX BEIIECTB. DJIEKTPOHHAS IPO-
BOAMMOCTB TBEPBIX METAJUIOB. 3aBUCUMOCTb COITPOTUBIIEHUS METAJUIOB OT

TeMriepaTypbl. CBepXIpPOBOJUMOCTD.
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DIIEKTpUYECKUH TOK B BakyyMe. CBOMCTBA AJIEKTPOHHBIX My4KoB. [Tomy-
rpoBoAHUKH. COOCTBEHHAs M PUMECHAS MPOBOIMMOCTD MOIYIIPO- BOJHUKOB.
CgoiicTBa p—n-niepexoza. [lomynpoBogHUKOBBIE TPUOOPHI. DICKTPUUSCKHI
TOK B 3JIEKTPOJIUTAX. DJIEKTPOJIUTUYECKAS JUCCOLMAIUS. DIEKTPO- JTU3. 3aKOHbI
Dapazest 1151 IEKTPOIN3A.

DNeKTpUUYECKHil TOK B razax. CaMoCTOSATENbHBIN U HECAMOCTOSTEIbHBIN
paspsa. Pasnuunbie THIBI caMOCTOSTENLHOTO paspsaaa. Monuus. [lna3ma.
Texnuueckue ycmpoticmea u npaKmuyeckoe npumeHenue: razopaspsiiHble
JIaMIIbl, JIEKTPOHHO-ITy4eBasi TpyOKa, MOIYIPOBOJHIUKOBBIE TPUOOPHI: THUO,
TPaH3UCTOP, POTOINO/, CBETOUOT; TAlIbBAHUKA, PAQUHUPOBAHIE ME/TH,
BBIMJIABKA AJTIOMUHUS, DJIEKTPOHHAS MUKPOCKOTIIHSL.

Jemoncmpayuu

3aBUCUMOCTh CONPOTUBIIEHUSI METAJUIOB OT Temneparypsl. [IpoBoaumocTsb
PIIEKTPOJIUTOB.

3axonwt anexkmponuza @apaoes. Hckposoii pa3psao u npogoouMocms 803-
oyxa.

CpasHenue npogoouMocmu Memaiios u NOIYNPOBOOHUKOS.

OaHOCTOPOHHSISI TPOBOJUMOCTD AUO/IA.

Yuenuueckuii sxkcnepumenm, nadbopamopnsvie padomot, nPAKMUKyM
Habutonenue anexrponusa. Mzmepenue 3apsoa oOnosanenmuozo uona. Mc-
C1e008aHUe 3a8UCUMOCTIU CONPOMUBTEHUS MEPMOPE3UCTNOpa Om mem-nepa-

mypboi.
CHamue 8016m-amMnepHol Xapaxmepucmuxu 0uooq.

OUBNYECKHU ITPAKTUKYM (16 uacog)

Cnocobbl usmepenus puzuueckux eauyuH ¢ UCNONb308AHUEM AHANO208bIX U
UUGDPOBBIX UIMEPUMETILHBIX NPUOOPOS U KOMNLIOMEPHBIX OAMYUKOBBIX CUCTNEM.
\Abcontomuvie u OmHOCUMENbHbIE NOZPEULHOCU USMEPEHULL PUIUYECKUX
eenuuut. Oyenka epanuy nocpeuHocmel.

Ilposedenue KoceeHHbIX UsMepeHUll, UCCIe008AHUL 3a8UCUMOCTel u3u-
YecKUx GelUYUH, NPOBEPKA NPEOIONCEHHBIX 2unomes (8b100p u3 pabom,
ONUCAHHBIX 8 MeMamu4ecKux pasoenax « Yuenuueckuil sxcnepumenm, ia-
bopamopubsie pabomul, NPAKMUKYM»).

Peseps (2 vaca)

Peseps (10 gacon)
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TemaTnueckoe njaannposanue kypcal( kiacc

ba3oBblll ypoBeHb (2 yaca)

Yray6rieHHbIH YpoBeHb (5 4yacoB)

Koma-B Tema: ®u3uka ¥ MeTOAbl HAYYHOI'0 MMO3HAHUSA 2/54 Koma-Bo
0 4acoB JacoB
1 ®dusuka — Hayka o npupone. Haydnsie Merons! 1o-
3HAHUS OKpY’Karouero mupa. Posib skcnepumMenTa u
TEOPUH B MPOIECCE TO3HAHUS MPUPOJIBI. DKCIIEPUMEHT
B usuke. MoaenupoBanre PU3NUECKUX SIBICHUHN U
[MPOLIECCOB.
JemoncTpanuu 1. AHajoroBsie 1 IU(GPOBHIC HU3ME-
pUTEIbHBIC TPUOOPHI, KOMIIBIOTEPHBIE TaTYUKH.
1 Hayunsie runoressl. @u3ndeckue 3aKOHbI U TEOPUN.
['paHuIIBI TPUMEHUMOCTH (PU3UIECKUX 3aKOHOB.
[Ipunuun coorBercTBuUs. Ponb 1 MecTo pu3nku B
(hopMUpOBaHUM COBPEMEHHOI Hay4YHOU KapTUHBI MUDA,
B IPAKTUYECKOMN JEATEIbHOCTH JIFOJEH.
Cnocobwt uzmepenus pusuueckux eIudul (aHai0208ble U Yuphposvle usmepu- 1
menbHble NPUOOPLL, KOMIBIOMEPHBLE damuuKosvle cucmemsl). Iloepewnocmu u3z-
\MepeHutl huzuyeckux eeruyul (AOCOIIOMHAS U OMHOCUMENbHAS).
Mooenuposarnue ghuzuueckux saenrenuii u NPoyeccos (MamepuaibHas Moukd, ao- 1
CcotomMHO meépooe meno, UOeaibHas HCUOKOCMb, UOEANbHbIL 2A3, MOYeUHbll 3d-
ps10).
Jlabopamopuas paboma: Hzmepenue cuibl moxka u HanpsxHceHus 8 yenu nocmo- 1
SIHHO20 MOKA NPU NOMOWU AHATI0208bIX U YUPDPOBLIX U3MEPUMENbHBIX NPUOOPOS.
Tema: Mexanuka 18//354
Kunemarnka 4/10u4
1 Mexannaeckoe nBrkeHne. OTHOCUTEIRHOCTh MeXa-

HU4eCKOro aBrkeHus1. Cucrema otcuéra. TpaekTopusl.
[Tepemeriienue, CKOPOCTh (CPEHSISE CKOPOCTD,
MIHOBEHHAsI CKOPOCTh) M YCKOPEHUE MaTePUATbHOM

TOYKH, UX IMMPOCKONHU HA OCH CUCTCMBI KOOpJAWHAT.
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CroxeHne nepeMenieHuil U CI0KEHUE CKOPOCTEH.
PaBHOMEpPHOE U PAaBHOYCKOPEHHOE MPSIMOJIUHENHOE
nBukeHue. ['paduku 3aBUCUMOCTH KOOPAUHAT, CKO-
pOCTH, YCKOPEHMSI, TYTH U NIEPEMELLIEHUS MaTepu-
aIbHON TOYKHU 0T BpeMeHH. CBOOOIHOE MaJIeHueE.

'Y ckopeHne CBOOOIHOTO MaICHMSI.

Heuoicenue mena, opouteHHo020 noO yeioM K 20PU30OHM)Y..

3asucumocms KoOpOUHaAmM, CKOPOCMU U YCKOPEHUS MAMEPUATbHOU MOYKU OM
Bpemenu u ux epaguxu

Pewenue 3a0au no meme «/[eudcenue mena, OpoueHno20 noo yei1om K 20pu-
30HmMY. »

KpuBonuneiinoe npuxenue. [[BuxeHne Marepualib-
HOM TOYKH 110 OKPYKHOCTH C IIOCTOSIHHOM IO MOJYJIIO
CKOpPOCTBIO. YTJIOBasi CKOPOCTb, JIMHEWHASI CKOPOCTb.
[lepron u yactota oOpameHus. LlenTpocTpemutensHoe
YCKOpEHue

JlaboparopHast pabora: M3ydeHne HepaBHOMEP- HOTO
JABHIKCHUS C LCJIIBIO OIIPCACIICHUA MTHOBEHHOM
CKOpPOCTH.

LlenmpocmpemumenvHoe (HopmanvHoe), KacamenbHoe (MaAHSeHYUAIbHOE) U NOJ-
HOe YCKopeHUue MamepuaibHoU Mmo4Ku

Pewenue 3a0au

Jlabopamopnas paboma: Hcciedosanue 3asucumocmu nepuooa oopawyeHus
KOHUYECK020 MASIMHUKA OM €20 Napamempo8

JAunamuka 7/10u+

[Tpuniun otHocutenbHOCTH ['anunes. [1epBbiil 3akoH|
Hprotona. lHeprmanpHble CUCTEMBI OTCUETA.

Macca Tena. Cuna. [IpuHuun cynepno3uuuu cui.
Bropoii 3akoH HeroTOHA 151 MaTepHATbHON TOYKH.
Tperuii 3akoH Hpr0TOHA J1711 MaTepraibHbIX TOYEK

Heunepyuanvueie cucmemsl omcuéma (onpedenenue, npumepul). Bec mena, osu-

HCYUecocs C YCKOperHuem
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Craruka (1 u3 4) Cnoowcenue cu, npULONCEHHbIX K MEEPOOMY mely.

Craruka (2 u3 4) L{enmp mssxcecmu mena.

3akoH BceMupHOro TsaroreHus. Cuna tsxectu. [lep-
Basi KOCMUYECKasi CKOPOCTh

Cuna ynpyroctu. 3akoH ['yka. Bec Tena.

OKeU6aIeHMHOCMyb 2pasumayuoHHOU U UHEPMHOU MACChbl. 3A8UCUMOCTIb
ycKopenusi c60600H020 NAOEHUsL OM 8bLCONMbL HAO NOBEPXHOCTIbIO NIIAHENbL U OM
ceoepapuueckoul wupomul. /leudicerue HebeCHbIX mel U UX CHYMHUKO8. 3aKOHbl

laenenue. 'uopocmamuueckoe daenenue. Cuna Apxumeoa

Pewenue 3a0au o meme ((ﬂuHaMuKCl»

Tpenne. Buapl Tpenus (1I0KOsI, CKOJIBKEHUS, Kade-
Hust). Cuita Tpenus. Cyxoe tpenue. Cuiia TpeHus
CKOJIB)KCHHUS M cHiia TpeHus nokosi. Ko pumnment
TPCHUA. Cuia COIIPOTUBJICHHSA ITPU ABUXXCHUH TCJIA B
KHMJIKOCTH WJIH Ta3e.

[ToctynarenbHoe U BpalaTreabHOE ABUKEHHUE a0CO-
JIIOTHO TBEPAOIO TEJA.

MOMEHT cujibl OTHOCUTEIBHO OCH BpateHus. [1ineuo
CHJIBI. Y CJIOBHsI paBHOBECHS TBEPJOTO TENA.

(Craruka 3 u3 4) Vemotiuugoe, neycmotiuugoe, 6e3paznuyHoe pasHogecue.
Vlabopamopnas paboma: Uzmepenue kosghghuyuenma mpenus no senuuune
yeno-6020 koagpuyuenma 3asucumocmu Pmp(Jl).

Ipakmuxym «Msmepenuepasnoodeiicmgyiowjeti Cui npu 08UdceHuu 6pycKa no
HAKJIOHHOU NIOCKOCUY

Ipakmuxym «M3mepenuepasrnooeiicmgyiowjeti Cuil npu 08UdCeHuu 6pycKa no
HAKJIOHHOU NIOCKOCTUY

JIaGoparopHas pabota «lcciaenoBanue ycioBuit
PaBHOBECHS TBEPAOIO Teja, UMEIOLIETO OCh

(Craruka 4 u3 4) JlJaboparopHast pabota «/3y4yeHne yCTOHYUBOCTH TBEPIOTO

TCJId, MMCIOIICTO IJI0M[aJlb OITOPEL.»

3aKkoHbI cOXpaHeHusi B MexaHuke 6/10
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Nmmynbsc MaTeprallbHON TOYKH (Tela), CHCTEMbI Ma-
TCPUAIbHBIX TOYCK. I/IMHy.HI:C CHUJIbI U U3MCHCHUEC UM-
[MyJ1bca Tea. 3aKOH COXPaHEHUsI UMITyJIbca. PeakTun-
HOC JIBUKCHHEC

Momenm umnynvca mamepuanvrol mouku. Ilpedcmasnenue o coxpaHeHuu Mo-
\MeHma uMnyibca 8 YeHMpPAIbHbIX NOJAX.

Llenmp macc. Teopema o Osudicenuu yenmpa macc.

Pewenue 3a0au no meme «3axon COXPAHEHUSL UMNYIbCA»

PaGora cuinbl. MOLIHOCTD CHJIBI.

Kunernueckas sHeprus MarepuaabHON TOUKH. Teo-
pema 00 U3MEHEHUU KUHETUYECKON SHEpruH.

Paboma cunvl na manom u na koneunom nepemewgenuu. I paghuueckoe
npeocmasierue pabomsl CUbL.

Ipakxmuxym «H3mepenue umnynvca mena no mopmosHOMY RYMu.»

Ipakxmuxym «H3zmepenue umnynvca mena no mopmosHOMY RYMu.»

[TorenumaneHas sHeprus. [loTeHnnanpHas SHEprus
yrpyro aeopMupoBaHHOM npyxuHbl. [loTeHnansHas
HHEprus Tena BOIM3H nosepxHoctu 3emiu. Ilo-
TEHLMAJIbHBIE Y HENTOTCHIIMAIbHbIE CHIIbL. CBS3b pa-
OOTBI HEMOTEHLIMATIBHBIX CUJI C U3MEHEHUEM MEXaHU-
YECKON DHEPITUU CUCTEMBI TEIl

3aKOH COXpaHEeHUsI MEXaHHMUECKOW YHEPTUH.
Ynpyrue u Heynpyrue cToJkHoBeHus. JlaboparopHas
pabota «3ydyeHne abCOIIOTHO HEYPYTOTo yaapa ¢
MOMOIIBIO JIBYX OJIMHAKOBBIX HUTSIHBIX MasiTHUKOB)

Tlomenyuanvnas suepeus mena 6 0OHOPOOHOM 2pasUMAayUoOHHoM none. [lomen-
YUATbHAA dHep2Usl mend 8 2PABUMAYUOHHOM NoJle 0OHOPOOHO20 wapa (6Hympu u
6He wapa). Bmopas kocmuueckas ckopocmo. Tpembsi KoCMUYeckas cKopocme.
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Ypasnenue bepnynnu ons uoeanvHotl dcudkocmu Kak ciedcmaue 3aKoHa
COXPAaHeHUs MEXAHUYECKOU dHEPLUU.

Jlabopamopnuas paboma «Onpedenenue pabomvi Cuibl mperusi NPU O8UNCEHUU
mena no HaKIOHHOU NIOCKOCMU. »

Tema: MoJsiekyasipHasi PM3HKA H TEPMOJIMHAMHKA

1/49

OCHOBBI MOJIEKYJISIPHO-KMHETHUYECKOH Teopun 9/15+3 (mpakTUKyMm)

OCHOBHBIE MOJIOKEHUS MOJIEKYJIIPHO-KMHETHYECKOU
TEOPHH U MX OIBITHOE 000CcHOBaHUE. BpoyHOBCKOE
nsokenue. Juddysus. Xapaxkrep 1BuKeHUs U B3au-
MOJEHCTBUSA YacTUL BeniecTBa. Moenu ctpoeHus ra-
30B, JKUAKOCTEH U TBEPABIX TEJ U 00BICHEHHE CBOWCTB
BELICCTBA HA OCHOBE ATUX MOJEICH.

Macca u pazmepsl MoJnekyi. KonnuecTBo BelecTna.
[locrosinnas ABoraapo. TemnoBoe paBHoBecue. TeMm-
rneparypa u e€ usmepenue. llkama remneparyp Llens-
cust

Pewenue 3a0au

Pewenue 3a0au

Jlabopamopnas paboma: Hccnedoeanue npoyecca ycmanogieHus
mennoo2copas- Hogecus npu meni0ooMene mexcoy 2o0payell U Xo100HOoU 60001

Mogens uneanbHoro raza. OCHOBHOE ypaBHEHHUE MO-
NIEKYJIIPHO-KMHETHUYECKOM TEOPUH UIEAIBHOTO rasa.

AbcoutoTHas TeMIepaTypa Kak Mepa cpeHei KuHe-
THUYECKOW SHEPTUH TEIJIOBOTO ABMKEHUS YACTHI] ra3a.
[IIxana remneparyp KenbBuHa.

Mooenv uoeanvroeo caza 6 MKT: wacmuywvt eaza 08udxicymcs xaomuyecku u He
83auMo0elicmayiom opye ¢ Opyeom

Cesa3b abconomuoll memnepamypblt mepmMoOUHAMULECKOL CUCEMbL CO CPeOHell
KuHemu4eckou sHepeuell NOCMynameibH020 Mensi08020 0BUNCEHUS e€ Yacmuy
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Pewenue 3a0au no meme «Ocrognoe YypaeHeHue MOﬂeKyJZ}lpHO'KuHemuLl€CKOZZ
meopuuy

I"a3oBble 3akoHBl. YpaBHeHHe MenaeneeBa—Kia-
neiipona. 3akoH JlasbToHA

I/ISOHpOHeCCH B nACaJIbHOM ra3€ C IIOCTOAHHBIM KO-
JIMYCCTBOM BCIICCTBA

Ipaxmukym «H3yuenue uzomepmuueckoco npoyecca (peKkomMeH008aHo
Lcnonv3oeanue Yyughpoesotl 1abopamopuir). »

Ipaxmukym «H3yuenue uzomepmuueckozo npoyecca (PeKomeHO08aHo
Lcnonv3oeanue Yyughpoesotl 1abopamopuir). »

Pewenue 3a0au no meme «I azosvle 3aKoHbL»

I'paduueckoe mpeacTaBIeHIE U30MPOLIECCOB: U30-
TepMa, U30X0pa, H300apa.

JlaboparopHas padota: OrnpenenaeHre MacChl
BO3/1yXaB KJIACCHON KOMHATE Ha OCHOBE U3MEPEHUI
00bEMa KOMHATBI, IaBJICHUS U TEMIIEpaTyphl BO3IyXa B

JlaboparopHnas pabota «3ydyenne n306apHOro mnpoiecca

Pewenue 3a0au no meme «HM3onpoyeccol 6 udeanbHom 2aze ¢ NOCMOAHHbIM
Konuwecmeom sewecmaa. I paghuueckoe npedcmasienue u30npoyeccos:
L30mepma,uzo- xopa, u300apay

Pewenue 3a0au no meme «HM3onpoyeccol 6 udeanbHom 2aze ¢ NOCMOAHHbIM
Konuuecmeom eewjecmea. I paguueckoe npedcmasinenue u30npoyeccos: uzomepma,
uzoxopa, uzobapay

Oboowarowuii ypoxk no meme « OCHOBbL MONEKYAAPHO-KUHEMUYECKOU MEOPUU»

OcHoBbl TepmoauHamuku 10/20

TepMmonnHamuyeckas cucreMa. BHyTpeHHsIS SHEprus
TEPMOAMHAMHYECKON CHCTEMBI U CIIOCOOBI €€ n3Me-
HeHusi. KonmnuecTBo TeioTel u pabora.

BHyTpeHHss sHEprUsi 0JTHOATOMHOTO UJICAIbHOTO
rasa.

3aoanue enewnux ycnosuti ons T/] cucmemol. Buewinue u énympennue napa-
mempeol. [lapamempur T/] cucmemsbl kak cpeonue 3Hauenus eIUYUH, ONUCHLBAI0-UJUX|
e€ cocmosHue Ha MUKPOCKONUYECKOM YPOGHE.
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CUCMEMDBIK MeNn1060MY PpABHOBECUIO.

Hynesoe nauano mepmoounamuxu. Camonpoussonvrasn penaxcayus T/]

\Menoeneesa—Knanetipona u evipasicerue 0Jisi BHYMpeHHell IHepeul. Yciosus
NPUMEHUMOCTNU DMOU MOOENU. HU3KAS KOHYEHMPAayus Yacmuy, 8biCoKue memne-

pamypol

Mooenv udeanvHozo 2aza 6 mepmoOUHaMuKe — CUCmema ypaeHeHull. ypasHeHue

Bunsl Tennonepenauu: TeI0NPOBOIHOCT, KOHBEK-
LS, U3ITydeHue. Y JelibHas TeIUI0EMKOCTh BELECTBA.
Kosin4yecTBO TEIIOTHI PH TEILIONepeiaye.

[TonsTre 06 aqnabarHom npouecce. [lepBeril 3aK0H
TEPMOTMHAMHKH

npoyecca na pV-ouazpamme

Kesazucmamuueckue u necmamuyeckue npoyeccoi.
Dnemenmapnas paboma 6 mepmoounamuxe. Boiuucnenue pabomul no epaguxy

Yoenvuas u monapuas mennoémxkocmu sewjecmea. Ypasnenue Maiiepa

tonepeoaue

Yoenvnas mennoma ceopaHusl moniued. Pacuéem xonuuecmea mennomol npumen-

IIpumMeHeHMe epBOro 3aKOHa TEPMOAMHAMUKY K
n3onpoueccam. ['paduueckas nntepnperanust paboTsl
rasa.

Bropoii 3akon Tepmonaunamuku. HeobpaTuMocTh
[IPOLIECCOB B IIPUPOJE.

npoyeccamy

Pewenue 3a0au no meme «prweHeHue nepeoco 3aKona mepModuHaMuKu K U30-

Konuuecmso mennomul u paboma xak mepol usmeneHus enympenneti snepeuu 1/
cucmembl

Bmopoii 3akon mepmoounamuru 0Jisi HEPABHOBECHBIX NPOYECCOB: HEBO3MOIHCHO
nepeoams menyiomy om 0o.Jiee X0100H020 mea K 0o/iee Hazpemomy 6e3 KOMneH-
cayuu (Knayzuyc).

TernnoBbie MaMHbL. [ [puHIMIBL 1EHCTBUSA TEIIOBBIX
MatuH. [IpeoOpa3zoBanus SHEPTUH B TETUIOBBIX Ma-
muHax. KII/] rermosoit mamunsl. Hukn KapHo u ero
KIIJI.
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DKosorndyeckue npoodaeMbl TEIIO3HEPTETHKY.
JlaGoparopHas pabota «/3mepeHue yenbpHOM Terio-
E€MKOCTH»

JlaGopatopHas pabota: MccnenoBanue nporecca OCTbIBaHUS BEIIECTBA.

Ipaxmukym «. Hccnedosanue aouabamnozo npoyeccay

Ipaxmukym « Hccredosanue aouabammnozo npoyecca

Obobwarowuti ypok no meme « OCHOBbI MEPMOOUHAMUKUY

ArperaTHble cOCTOsIHUS BemecTBa. @a3zoBbie nepexoasl 5/14

[TapooGpa3oBanue u koHaeHcanus. Vcmapenue u
KureHue. AOCOJIIOTHAS Y OTHOCUTEIIbHAS BJIAYKHOCTD
BO31yxa. HacelleHHslil nap

Y,I(eJ'ILHaH TCILII0Ta Hap006pa30BaHI/m. 3aBHCHUMOCTD
TCMIICPATYPbI KUIICHUA OT NAaBJICHUS.

Hacviwyennvie u nenacviugennvie napol. Kauecmesennas zasucumocmo
NIOMHOCMUU 0ABIeHUSA HACLIWEHHO20 Napa Om MmemMnepamypbul, ux He3asUCUMOCb
om 00~ éma HacvlyeHHo20 napa. 3as8Ucumocms memMnepamypovl KUneHus om
0asnenust 8 HCUOKOCMU.

Pewenue 3a0au no meme «Abcontomuas u OMHOCUMENbHAS BIIANCHOCHID»

Jlabopamopnas paboma «HM3yuenue c8oucme HaACLIWYEHHBIX NAPO8. »

Teépnoe teno. Kpucrammuueckue u amopHsie Tena.
AHHM30TPONUS CBOMCTB KPUCTAILIOB. JKUAKUE KpHU-
ctajuibl. COBpEMEHHBIE MATEPHAJIBI.

[TnaBnenne M KpuCTAIUIM3ANUSA. Y IeIbHAS TETUIOTa
riaBsieHns. CyOonumanus. Y paBHEHUE TEMJI0BOTO
Oananca.

Hepopmayuu meépoozo mena. Pacmscenue u cocamue. Cogue. Mooynw FOnea.
[ Ipeden ynpyeux dechopmayuil.

Tennosoe pacuupeHue sxcuokocmell u meépovlx mei, 00bEMHOe U TUHelHoe pac-

uwupernue.
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AHZGpMOHuS’M MenIosvix Koaebanuil uacmuy eewgecmea KAk npudura menjioeo2co
acutuperus meil (Ha Ka4eCmeeHHOM ypoeHe).

Jlaboparopas pabota «/3MepeHre OTHOCUTEIBHOMN
BIIQKHOCTH BO3JIyXa.»

Jlaboparopas pabota «3mepenune momymnst FOuTa»

O06o0maromuit ypok o TeMe «ArperatHble COCTOs-
HYISI BEIIECTBAY

IIpeobpazosanue suepeuu 6 ¢hazosvix nepexooax. Ypaeuenue meniogoeo oa-
namca.

H06€pXHOCWlH06 HamAdceHue. Kosqbqbuuueﬁm NOBEPXHOCMHO2O0 HANMAINCEHUAL.
Kanuﬂﬂﬂprle ABNEeHUA.

lasnenue noo uckpuenénnot nosepxnocmoio xcuokocmu. Qopmyna Jlannaca.

Tema: DuekTpoannamuka 22/54

JuekTpocraTuka 10/ duexkrpuyeckoe moJie 24

DJeKTpu3anus Teil. DJIeKTpudeckuil 3apsa. JIBa Buaa)
PICKTPUYECKUX 3apsaaoB. [[poBOAHUKY, AU~ STEKTPUKHI
1 [TOJIYIIPOBOJIHUKH. 3aKOH COXPAaHEHHUS SJIEKTPHU-
yecKoro 3apsja. BzaumonelictBue 3aps10B.3aK0H
Kynona. ToueuHslii aneKTpuyecKuit 3apsi.

Onexrpudeckoe nose. Hanpsyx€HHOCTb neKTpuye-
ckoro mnous. [IpuHuyn cynepno3suuun 31eKTpUIECKUX
rosiel. JIMHUM HanpsKEHHOCTH SJIEKTPUYECKOTO TTOJIS.

Ilone moueunoeo 3apsoa. [lone pasnomepro 3apscennou cghepul. Ilone pasro-
WMepHO 3apsiceHH020 No 00bEMY Wapa

Ilone pasnomepHo 3apsdicennoti 6ecKoHeuHOlU NI0CKOCU

Pewenue 3a0au

PaGora cun sanexTpoctaruueckoro mois. [ToteHmman.
Pa3HoCTE MOTEHIINAIOB

[TpOBOAHMKY U TUIIEKTPUKH B
QIIEKTpOCTaTUYEe-CKOM ToJie. J{uanekTpuyeckas
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HOmeHl/;uaﬂbHOCﬂ’lb JleKmpocmamuiecKkozo noisl. HomeﬂuuaﬂbHaﬂ IOHep2Usl
Ba-ps- oa 6 AJIeKmpocmamu4eCKom noJie.

Kapmunvl nunuil nanpsocénnocmu smux nonei u 9KUNOMeHYUaIbHbLX
nosepxHocmell.

Oounopoonoe snexkmpuueckoe nose. Césa3b HANPANCEHHOCMU NOA U PAZHOCIU

poOHO020).

DnekrpoémkocTtb. Konnencarop.

DneKTPOEMKOCTH IJIOCKOT0 KOHJIEHCATOpa. DHEPTHUs
3apsHKEHHOI0 KOHJIEHCAaTopa

Ilapannenvnoe coedunenue KoHoeHcamopos

Ilocneoosamenvroe coedunenue KOHOEHCAMopos

Jlabopamopnas paboma: Pacnpedenenue paznocmu nomeHyuanos
(Hanpsidcenus) npu NOCa1e008aAMeNIbHOM COCOUHEHUU KOHOCHCAMOPO8.

JlaboparopHas pabota «3mepeHune 3MeKTPOEMKOCTH
KOHJICHCATOPA.»

O06o00mmaroui ypok 1o TemMe «JIeKTPOCTATUKAY

O06o0marouii ypok 1mo teme «IEKTPUIECKOE T0JIe)»

ﬂeu:)fceﬁue 3apﬂJfC€HH012 yacmuybvl 6 OaHOPO()HOM SJIEKMPUUECKOM noJjie.

Jlabopamopnas paboma « Habntooenue npespaujenus d3HepeUU 3apariceHHo20
KOHOeHCcamopa 8 dHep2uro U3IY4eHUsi C6emoouood.»

.Pewenue 3aoau

TexHr4eckue ycTpoucTBa U MPAKTUIECKOE
[IPUMEHEHHUE: DIIEKTPOCKOIL, DJIEKTPOMETD,
DIIEKTPOCTATUYECKAS 3alIUTa, 3a3¢MIICHUE

TexHn4eckue ycTpoucTBa U IMPAKTUYECKOE
[MPUMEHEHHE: KOHJIEHCATOP, KOMMPOBAJIBHBIN anmnapar,
CTPYMHBIN IPUHTED

TexHu4eckue ycTpoucTBa U NPAKTUYECKOE IPUMEHEHUE: KOHIEHCATOD,
KOIMPO-BaJIbHBIN anmnapat, CTpyWHBIH pUHTED, eenepamop Ban oe I'paaga.
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Pewenue 3a0au no meme « 9JZ€Kmle1£€CK0€ none)

Pewenue 3a0au no meme « 9JZ€Kmle1£€CK0€ none)

Obobwarowuti ypok no meme « eKmpuyeckoe noaey»

IlocTosiHHbI aekTpHUYecknii TOK. Toxku B pa3nbix cpeaax 12/30

DIJIEKTPUUYECKUH TOK. Y CJIOBHUSI CYILIECTBOBAHUS
PIEKTPUYECKOTO ToKa. McTouHMKY TOKA.

Cuna toka. [locrosiunbiii Tok. Hanpsixenue.

Hanpsorcenue u u 3/]C E

deKmuKyM «Uccnedosarnue 3a8ucumocmu Cuibl moKda om HanpssiCerHusl onst
viamnsl HAKAJIUBAHUA. )

deKmuKyM «Uccnedosarnue 3a8ucumocmu Cuibl moka om HANPANCEeHUs
ONAIAMNBL HAKAAUBAHUS. »

3axon OMa 11 yyacTKa LEenu.
DJNEeKTpUUECKOe CONPOTUBIIEHUE. Y AeTbHOE COIPO-
THBJICHUE BEIIECTBA.

HOCJ’ICI[OB&TGJ'ILHOC, napajijieJibHOC COCIUHCHNC
ITPOBOAHHKOB. CMemaHHOe COCIMHCHUEC IMTPOBOJHUKOB

KOHdeHcamop 6 Yyenu nocnioAHHO20 mokKa

Pewenue 3a0au no meme «3axon Oma 0na yuacmka yenuy

Pewenue 3a0au no meme «3axon Oma 0na yuacmka yenuy

PaGora snekrpudeckoro Toka. 3akoH Jxoyns—
Jlenia. MOIHOCTD 3JIEKTPUYECKOTO TOKA.

O/1C n BHyTpEeHHEe CONPOTUBIEHUE HCTOYHUKA TOKA.
3axon OMa 1715 TTOJTHOM (3aMKHYTOM ) DJIEKTPUYECKOM
nenu. Koporkoe 3aMbIkanue.
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Pacuém pazeemenénnvix snexmpuueckux yeneii. Ilpasuna Kupxeogpa

Pacuém pazeemenénnvix snexmpuueckux yeneii. Ilpasunra Kupxeogpa

Pacuém pazeemenénnuvix snekmpuueckux yeneii. Ilpasuna Kupxeogha

DNeKTpOHHAs TPOBOIUMOCTh TBEPABIX METAILIOB.
3aBUCHMOCTb CONPOTUBIICHUSI METAJUIOB OT TEM-TIe-
patypbl. CBEepXIIPOBOJIUMOCTb.

DnexTpuueckui Tk B Bakyyme. CBOICTBa 3J1eK-
TPOHHBIX IIYYKOB.

Jlabopamopnas paboma « Yeenuuenue npedena uzmepenus amnepmempa
(6ovmmempa)»

Pewenue 3a0au

Pewenue 3a0au

[onmynpoBosuuku. CoOCTBEHHAs U IPUMECHAs IIPO-
BOJAMMOCTB IOJIYIIPOBOAHUKOB. CBOMCTBAa p—n-Tie-
exoza. [loynpoBoIHUKOBbIE TPUOOPBHI.

DNEKTPUUYECKUH TOK B paCTBOPAxX M pacIllaBax dJIeK-
TPOJIHUTOB. DIEKTPOIUTHYECKAS JUCCOLIMALIUS.
DNEKTPOIN3.

3axonwvl @apades 015 21eKkmpoau3a.

Jlabopamopnas paboma: Hccnedosanue 3asucumocmu 3/C
eanbeaHuuecKo2osie- MEHma om 6pemMeHU NPU KOPOMKOM 3aMbIKaAHUU

Pewenue 3a0au

DneKkTpruyecKkuil Tok B razax. CaMoCTOSATEIbHBIN U
HECaMOCTOSITENbHBIN pa3psia. Monuus. [Tnazma.

JIaGoparopnas padota: M3mepenne J1C u BHYT-peH-
HEr0 COIPOTHBIICHNS] HICTOYHUKA TOKA.

Ha6opaTopHa51 pa60Ta: HccnegoBanue Pa3HOCTU MOTCHIMAJIOB MCXKY ITOJIF0-Ca-

MH HCTOYHHKA TOKAa OT CHUJIbI TOKA B IICIIN.
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Pasznuunvie munvl camocmosamenvHozo pazpsaoa 1
Ipaxmukym « Cusimue 601bm-amMnepHotl XapaKxmepucmuku ouood. » 1
Ipaxmuxym « Cuamue 801bm-amnepHol XapaKkmepucmuxu ouood. » 1
1 [ToBTOpEHME TEMBI «MEXaHUKA»
1 IToBTOpEeHue TeMbl «MexaHuKa» Ipaxmukym «H3mepenuepasrnodeiicmaytoujell Cuil npu 08UNCeHUuU bpycKa no
HAKIOHHOU NJIOCKOCU. »
IHpaxmukym «H3mepenue Kodghpuyuenma nosepxHOCMHOL0 HAMAHCEHUSLY 1
IIpakmuxym «Hszmepenue koappuyuenma nogepxHocmno20 HamsiceHus» 1
1 [ToBTOpEeHME TEMBI «ATperaTHbIC COCTOSIHUS BEIle-
CTBa»
[ToBTOpEeHME TEMBI «ATperaTHble COCTOSIHUS BEllE-
CTBa»
Hzmepenue koagghuyuenma nogepxnocmuozo namsadxcenus Msmepenue 1
abCo-110m- HOU BILANCHOCINU 8030YXA U OYEHKA MACCbL NAPO8 8 NOMeU|eHUU
Hzmepenue kosppuyuenma nosepxnocmuoco namsaxicenusi Mzmepenue 1
abCo-110m- HOU BILANCHOCINU 8030YXA U OYEHKA MACCbl NAPO8 8 NOMEU|eHUU
Oboobwarowuti ypox 1
68 Peseps 2/10 170

11 kaacc

ba3oBblii ypoBeHs (2 yaca)

Yray0JieHHblIi YPOBeHb (5 4acoB)

PA3JIEJI 4. OJIEKTPOAMHAMUKA (11 u)

PA3JIEJ 4. DJIEKTPOJIMHAMUKA (27 1)

Tema 4. Maznummnoe none. Inekmpomaznumnas unoykyus (11 u)

Tema 4. Maznumnoe none (14 u)

[TocTostHHBIE MarHUTHI. B3anmMo1eiCTBUE MOCTOSIHHBIX MATHUTOB.
MarnutHoe noje. Bekrop MaruuTHOW HHAYKUUHU. [IpuHIUI cyneprno3unun
MarHUTHBIX NOJIeH. JINHUY MarHUTHOM MHAYKIMHU. KapThHa TMHUN MarHUTHOU

B3auMozeicTBrE IOCTOSSHHBIX MAarHUTOB U IIPOBOAHUKOB C TOKOM. MarHutHoe
rosie. BekTop MarHuTHOM MHAYKIMH. [[puHIMI cynepno3uuy MarH UTHBIX

moJieii. JIMHMM MarHUTHOM WHIAYKIHUH. MarsuTHoe IoJIe IMPOBOAHUKA C TOKOM
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10JIs1 IOCTOSIHHBIX MarHUTOB.
MaruutHoe noJie MpOBOJHUKA ¢ TOKOM. KapTuHa TuHUI HHAYKIUH
MarHMUTHOTO
MIOJISI ITTMHHOTO IIPSIMOTO IIPOBOJHUKA U 3aMKHYTOT'O KOJIBLEBOIO
[IPOBOJHMKA, KaTYIIKH ¢ TOKoM. OnbIT Opcrena. Bzaumonencraue
[IPOBOJIHUKOB C TOKOM. Cuita AMriepa, €€ MOJlyJIb M HAallpaBJICHUE.
Cuua Jlopenua, e€ Mmoiynib U HampaBlieHue. [[BuxeHune 3apssKeHHON
JaCTUILIBI B OJJHOPOJIHOM MarHUTHOM ToJie. PaboTa cuiibl

JlopeHna. fIBnenue 3mekTpoMarHuTHOM MHAYKIMK. [IoTOK BekTOpa
MarHUTHOM MHAYKIUHU. DJC nHIyKIMHU. 3aKOH 3JE€KTPOMarHUTHON UHYKIIUU
®dapanes. Buxpesoe anexkrpuueckoe nose. I1C uHAYKIUHA B TPOBOAHUKE,
NIBUKYIIEMCSI IIOCTYIAaTEIbHO B OJIHOPOJAHOM MarHuTHOM rouie. [IpaBuio
Jlena.

WNunyktuBHOCTD. SIBneHne camonnaykuuu. 1C caMOUHyKITUH.

DHeprusi MarHuTHOrO MOJIsl KATYIIKUA C TOKOM.

DIIeKTPOMarHuTHOE TOJIE.

Texnuueckue ycmpoucmea u npakmuyeckoe HnpumeHeHue: TOCTOSHHbIC
MarHuThbl, 3JIEKTPOMArHUTHI, AJIEKTPOJIBUraTellb, YCKOPUTEIN 3JIEMEHTAPHBIX
YaCTUL, MHAYKIIMOHHAS M€Yb.

Hemoncmpayuu
OmneiT OpcTena.

OTKJIOHEHHUE AIEKTPOHHOIO MTy4YKa MarHUTHBIM T1OJIEM.
JIuHUY MHOYKIUY MarHUTHOTO TMOJIS.
B3anmoneiictBre 1ByX MPOBOJHUKOB C TOKOM.

Cuna Amnepa.

HerictBue cuiibl JIopeHIla Ha MOHBI JJIEKTPOJIUTA.
SIBlIeHME DNEKTPOMAarHUTHOW MHAYKIWH.

ITpaBuio Jlenna.

L X N o U A WD

3aBucumocth IJIC HHAYKIMH OT CKOPOCTH U3MEHEHUS MAarHUTHOTO
ITOTOKa.
10. SIBieHME CAMOMHIYKIIUH.
Yuenuueckuii 3xcnepumenm, navopamopuvie padomot
1. H3ydyeHue MarHUTHOTO MOJIS KaTYIIKU C TOKOM.

2. HccnenoBanue AeCTBUS MOCTOSIHHOTO MarHUTa Ha PaMKy C TOKOM.

(mpsIMOTO MPOBOJIHUKA, KaTyIIKH U KpyroBoro Butka). OnslT Opcrena. Cuna
Amrepa, e€ HanpaBiieHue U MoAyJib. Cuna JlopeHiia, €€ HanpaBIeHUE U MOAYJIb.
JIBUKEeHHE 3apsHKEHHON YaCTUIBI B OJHOPOJHOM MarHUTHOM Tojie. Pabora cuibl
Jlopenuia. MarauTtHoe nose B BeuiectBe. Qeppomaznemuru, napa- u
ouamazHemuKu
Texnuueckue ycmpoucmea u mexHoao2udeckKue npoyeccyl: IpUMEHEHNE
MOCTOSTHHBIX MarHuTOB, 3JIEKTPOMArHUTOB, TeCTepP-MYyJIbTUMETP,
AIIEKTPOABHUraTeNb SIKOOU, YCKOPUTEHN 3JIEMEHTAPHBIX YaCTHII.
Hemoncmpayuu
1. KapTtuna nuHUI MHIYKIIUUM MarHUTHOTO I10JIs IT0JIOCOBOTO U

M0JIKOBOOOPA3HOT0 MOCTOSHHBIX MAarHUTOB.
KapTuna nuHuii MAarHUTHOM MHIYKLIMU TIOJISL JUIMHHOTO MPSMOTO
MIPOBOJIHUKA M 3aMKHYTOI'O KOJIBLIEBOT'O MPOBOJAHMKA, KAaTYILKHU C
TOKOM.
B3auMopeiicTBrue AByX NPOBOJIHUKOB C TOKOM.
Cuna Awmrepa.
JlevicTBue cuibl JIopeH11a Ha MOHBI SJIEKTPOJIUTA.
HaGnronenue aBuKeHUs Mydka 3JIEKTPOHOB B MAarHUTHOM TIOJIE.
[IpuHuun NeNCcTBUA 3IEKTPOU3MEPUTEIBHOTO
npudopa

MarHUTOXJIEKTPUUECKON CUCTEMBI.
Yuenuueckuit sxcnepumenm, nabopamopnsvie pabomet, npakmuxkym
HccnenoBanne MarHUTHOTO MOJISt TOCTOSSHHBIX MAarHUTOB.
HccnenoBanue cBONCTB (heppoOMarHeTUKOB.
WccnenoBanue 1eicTBUS TOCTOSHHOTO MAarHWTa Ha PAMKY C TOKOM.
N3mepenue cunbsl AMiepa.
N3yuenune 3aBUCUMOCTH CHIIBI AMIIepa OT CUJIbI TOKA.
Omnpenenenre MarHUTHOM MHAYKIIMM HA OCHOBE M3MEPEHHUS CHITBI
Awmmnepa.

2.

No ko

Sk wdE
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Tema 5. dnexmpomacnumnan unoyxkyus (13 u)

SIBneHue 3JIeKTPOMAarHuTHOM MHAYKIMH. [[0TOK BEKTOpa MarHUTHON
nHAYKIMK. D/1C nHAYKIHMY. 3aKOH IEKTPOMarHuTHOW nHAyKuuu Papases.
Buxpesoe annexkrpuueckoe noiie. Toku @yko. 3]C uHAYKIIMN B IPOBOJHUKE,
TIBUKYLIEMCS [IOCTYIIAaTEIbHO B OIHOPOAHOM MarHuTHoM nouie. Ilpasuiio Jlenna.

WuaykruBHocTh. KaTylika MHAYKTUBHOCTH B LIETIH MTOCTOSIHHOTO TOKA.
ABnenne camonnaykuuu. IC caMOMHAYKIMH. DHEPrus MarHUTHOTO OIS
KATYIIKH C TOKOM. DJIEKTPOMarHuTHOE MOoJjIe

Texnuueckue ycmpoticmea u mexHona02udecKue npoyeccol: UHIyKIUOHHAs
[e4b, COJICHOU/I, 3all[UTa OT AJIEKTPU3ALUU TeJ TP ABMKCHUU B MATHUTHOM I10J1€
Semiu.

Hemoncmpayuu
1. HaGmroaeHue siBICHUS AIEKTPOMArHUTHON MHIYKIIHH.
2. HWccnenoBanue 3aBucuMoctu DJ]C HHAYKIIMH OT CKOPOCTU U3MEHEHUS
MarHUTHOTO IIOTOKA.
[IpaBuno JleHna.
[Tanenne MarauTa B aIIOMUHHUEBOM (METHON) TpyOe.
SIBneHre caMOWHIYKIIHH.
Uccnenoanune 3aBucumoctd IC caMOMHIYKIIMM OT CKOPOCTHU
M3MCHEHUS CUJIBI TOKA B LICTIH.

o Uk w

Yuenuueckuit sxcnepumenm, nabopamopnsie padomol, RPAKMUKYM
1. UccnenoBaHue sIBICHUS HIEKTPOMArHUTHOM WHIYKIIHH.
2. OmnpeneneHre UHAYKIIMH BUXPEBOTO MAarHUTHOTO TIOJISL.
3. HccnenoBanue siBJICHHS] CAMOMHAYKIIUU.
4. COopka MOJENH IEKTPOMArHUTHOTO T€HEpaTopa.

PA3JIEJI 5. KOJIEBAHU S 11 BOJIHBI (24 u)

PA3JIEJI 5. KOJIEBAHIU A U BOJIHBI (60 1)

u)

Tema 1. Mexanuueckue Konebanusn u 31eKmpomazHumnsle Koneoanusn (9

Tema 1. Mexanuueckue konebanus (10 u)
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KoneobarensHas cucrema. CBOOOIHBIE MEXAHHUECKHAE KOJIEOAHMUS.

I"apmonnueckue konebanus. [lepuon, yacrora, ammiautyzaa u ¢asa
KOJICOaHUH.

[IpyxuHHBIA MassiTHUK. MaTeMaTU4eCKUil MaATHUK. Y paBHEHHE
rapMOHUYECKUX KosneOanwuii. [IpeBpaiienne sHepruu npu rapMOHUYECKUX
KoJIeOaHusX.

Konebarenbublii KOHTYp. CBOOOIHBIE AJIEKTPOMArHUTHBIE KOJIEOaHHS B
u7ieaIbHOM KO0Je0aTeIbHOM KOHTYpe. AHAJIOTUS MEKIY MEXaHUUECKUMH U
ANEKTPOMarHuTHeIMU KosneOanusmu. @opmyna TomcoHa. 3aKOH COXpaHEHUs
SHEPIUHU B UJI€AIbHOM KoJsiebaTenbHOM KoHType. [IpeacraBnenue o
3aTyxarlux KojaedaHusax. BeiHyX/1IeHHbIE MEXaHUYECKUE KOJIeOaHusl.

Pe3onanc. Beiny1eHHBIE 3JIEKTPOMAarHUTHbIE KOJIEOaHHUS.

[lepemennsblii Tok. CUHYyCOUJAJIbHBIN IEPEMEHHBIN TOK. MOIIHOCTD
IIEPEMEHHOT0 TOKAa. AMIUIMTYAHOE U IEHCTBYIOIIEE 3HAYCHUE CUJIBbI TOKA U
HanpspkeHus. Tpancdopmatop. [IponsBoacTBo, nepeaaya u norpedieHue
NEKTPUYECKON SHEPIUU. DKOJIOTHUECKNE PUCKH IIPU IPOU3BOACTBE
aneKkTposHepruu. KynbTypa ucnoab30BaHus 3JIEKTPOIHEPT U B

Texnuueckue ycmpoticmea u npaKmuyeckoe npumeHenue: JEeKTPUIeCKuil
3BOHOK, T€HEpaTOp NIEPEMEHHOIO TOKA, IMHUM JIEKTPOIEpEIay.

Hemoncmpayuu

1. HUccnenoBanue mapamMeTpoB KoyeOaTeNbHON CUCTEMBI (TIPYKUHHBIN
WU MaTEMATUYECKUN MASTHHK).
Habmronenue 3atyxaronmx KojaebaHuii.
HccnenoBanme cBONCTB BBIHYKICHHBIX KOJIeOaHUH.
Ha6mronenue pesonanca.
CBOOOIHBIE MEKTPOMArHUTHBIE KOJIeOaHNs.
OcnumiorpamMmsl (3aBUCUMOCTH CHITBI TOKA U HATIPSDKCHUS OT
BPEMEHH ) JUTsI DJIEKTPOMArHUTHBIX KOJICOaHMIA.
Pe3onanc npu nocnenoBaTenbHOM COETMHEHUH PE3UCTOPA, KATYIIKY
WHJYKTUBHOCTHU U KOHJIEHCATOpA.
Mopaenb TUHUN SIEKTPOIIepeaadH.

oV e v

8.
Yuenuueckuit sxcnepumenm, nabopamopnuvie pabomut
1. HccnenoBanue 3aBUCHMOCTH MIEPHOIa MAJIBIX KOJIEOaHU rpy3a Ha
HUTH OT JAJIMHBI HUTU U MacChI Tpy3a.
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MMOBCEAHEBHOM KU3HU

KoneodarensHas cucrema. CBOOOIHBIE KOJIEOAHHUS.

INapmonnueckue xonedanus. KunemMarnyeckoe M JUHAMHYECKOE OITUCAHHE.

DHepreTUYecKoe OMUCaHNe (3aKOH COXPAaHEHUST MEXaHHUECKOW DHEPTHUN ).
Bv1600 ounamuyeckozo onucanus 2apmMoHUYecKux KoieoaHull u3 ux
IHEP2eMU4ecKo20 U KUHEMAMUYECKo20 ONUCAHUS.

Amnaumyoa u gpaza konebanuu. Cészb amnaumyowvl Koieoanuil UcCX0OHOU
BEUYUHBL C AMIAUMYOAMU KOAEOAHUTI € CKOPOCMU U YCKOPEHUSL..

[Tepron u yactora xosebanuii. [Teproa Manbix cBOOOAHBIX KOJIeOaHUI
MaTeMaTHYeCKOro MasiTHUKA. [leprnosi cBOOOIHBIX KOJICOaHUN TIPYKUHHOTO
MasiTHUKA.

[TonsaTHe 0 3aTyXarmmXx KoJieOaHusX. BeIHYXIeHHBIE KOJIeOaHMsI.
Pe3onanc.

Pe3zonancHas kpuBas. BiusHue 3aTyxaHusi Ha BUJ PE30HAHCHON KPUBOIA.
ABTOKOJICOaHUs

Texnuueckue ycmpoucmea u mexHoi02uiecKue npoyeccvl: METPOHOM,

Yachl, Ka4eli, My3bIKaJbHbIE HHCTPYMEHTBI, cericMorpad.

Hemoncmpayuu

1. 3amnuce K01e0aTeIbHOro ABMKEHHUS.

2. HabmroneHnue HE3aBUCMMOCTH MEPHOJIa MAJBIX KOJIeOaHH rpy3a
Ha HUTH OT aMILTUTY/IbI.

3. HccnenoBaHue 3aTyXamIMuX KOJIeOaHUH U 3aBUCUMOCTH MEPHOJIa
CBOOOJHBIX KOJIEOAHUN OT COMPOTUBIICHUS.

4. HccnenoBanue kolebaHMii Tpy3a HAa MACCUBHOM MPYKHUHE C LETbI0
(dbopMHEpOBaHUS MPEICTABICHHUH 00 UI€aTBHON MOJETH IPYKUHHOTO
MasiTHUKA.

5. 3aKkoH coxpaHEeHHs YHEPTHH NPU KOJICOaHUIX Tpy3a Ha MPYKUHE.

6. HccrnenoBanue BEIHYXIACHHBIX KOJIECOAHU.

7. HaGmronenue pe3oHaHca.

Yuenuueckuit sxcnepumenm, nadopamopnuvie pabomul, nPAKmMuKym

1. Hzmepenue neproja cBOOOIHBIX KOJeOaHUI HUTSHOTO U
MPYXKUHHOTO MasiTHUKOB.

2. M3ydeHwne 3aKOHOB JABM)KCHHUS Tella B X0I¢ KOJIeOaHUH Ha yIIPYroM
II0JIBECE.

3. H3ydeHue ABMKCHHS HUTSHOTO MAasTHHKA.

4. TlpeoOpa3oBaHHE SHEPTUU B IPY)KHHHOM MasTHHUKE.
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5. HccnenoBanue yObIBaHHS aMIUIUTY/IbI 3aTyXalOIUX KOJIEOaHUH.



COETUHEHHBIX KOHJIEHCATOPA, KaTYIIKH U PE3UCTOpa.

6. UccnenoBanue BEIHYKICHHBIX KOJICOAHUH.

Tema 2. Inexmpomazcnummnoie Konebanus (15 u)

Koneb6arenbHblil KoHTYp. CBOOOAHBIE 2JIEKTPOMArHuTHbIE KOJIeOaHMs B
uaeasbHOM KoJjiebaTensHOM KoHType. Popmyra Tomcona. Ceaze amnaumyovl
3aps0a KOHOeHcamopa ¢ AMnIUmMyOOol CUlbl MOKA 8 KOJleOameibHOM KOHmMype.
3aKOH COXpaHEHUs SHEPTUU B UACATILHOM K0J1e0aTeIbHOM KOHTYpE. 3aTyXarolue
JIEKTPOMAarHuTHbIE KojeOaHus. BbIHYXI€HHbIE 37IeKTPOMAarHUTHbIE KOJICOaHUs.

[lepemenHbIit TOK. MOIIHOCTH IEPEMEHHOIO TOKA. AMIUIUTYAHOE U
NelicTByOIEe 3HAUCHUE CHIIbI TOKA U HANPSDKEHUS NP pa3IuyHol Gpopme
3aBUCHUMOCTH [IEPEMEHHOIO TOKA OT BPEMEHU.

CunycoudanvHulii nepemennvlii mok. Pezucmop, konoencamop u kamywka
UHOYKMUBHOCMU 8 YeNnu CUHYCOUOATIbHO20 NepemMeHH020 moKa. Pezonanc moxos.
\Pezonamnc nanpsdiceHull.

Wneanpublil Tpancpopmatop. [IpousBoactBo, nepenaya u noTpedieHme
PIIEKTPUYECKON SHEPTUU.

DKOJIOTUYECKHE PUCKU IIPU IPOU3BOJICTBE 3eKTposHepruu. Kynprypa
VICIIOJIb30BaHUS DJIEKTPOIHEPIUU B IIOBCETHEBHOM KU3HH.

Texuuueckue ycmpoticmea u mexHoni02uyecKue npoyeccsl: SIEeKTPUIEeCKUM
3BOHOK, T€HEpPATOp NEPEMEHHOIO TOKA, IMHUM JIEKTPOIEpe1ay.

Hemoncmpayuu

1. CBoGoaHbIE 3JEKTPOMAarHUTHBIE KOJIEOaHUS.
2. 3aBHCHMOCTB YaCTOTHI CBOOOTHBIX KOJIEOaHUH OT MHIYKTHBHOCTHU
€MKOCTH KOHTYpA.
OcuunorpaMMbl 3J1IEKTPOMarHUTHBIX KOJIEOaHUH.
I'eneparop He3aTyXaroMMX 3JIEKTPOMAarHUTHBIX KOJIeOaHHH.
Monenb 3eKTpOMarHUTHOTO TeHepaTopa.
BoinykeHHBIE CHHYCOHIaTIbHBIE KOIeOaHusl.
Pesucrop,  kaTymika  MHIYKTUBHOCTH U KOHAEHCATOp B LIENHU
MEPEMEHHOT0 TOKa.
8. Pe3onaHc mpu nocieq0BaTeIbHOM COETUHEHNU PE3UCTOPA, KATYIIKH
WHIYKTUBHOCTHU M KOHJIEHCATOpA.
9. VcTpoHcTBO M NPUHLIMII IEHCTBHS TpaHChopMaTopa.
10. Mojenb TUHUH JICKTPONepeIadn.

Nookw

Yuenuueckuit 3xcnepumenm, nabopamopnvie padomol, NPAKMUKYM
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Nzyuenune Tpanchopmaropa.

2. HWccnemoBaHuwe — TMEPEeMEHHOTO  TOKa  4epe3  MOCIEAO0BaTEIbHO
coeTMHEHHBIE KOHAEHCATOP, KaTYLIKy U PE3UCTOP.

3. Habmonenue 31eKTpOMarHUTHOTO PE30HAHCA.

4. HccnenoBanue pabOThI NICTOYHUKOB CBETA B IIETH IEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 31eKkmpomazHnummusle 60anul (5 u)

Tema 3. Mexanuueckue u r1ekmpomaznummsle ¢0anwt (10 u)

Mexannyeckue BOJIHBI, yclloBUs pacipoctpanenus. [lepuoa. Ckopocthb
pacIpoCTpaHeHus U JUIMHA BOJIHBL. [lonepeynslie U MPOAOIbHBIE BOJIHBI.
WuTtepdepennus u nudpakuns MexaHnueckux BojH. 3ByK. CKOpOCTh 3ByKa.
["'poMKOCTB 3ByKa. BricoTa ToHa. TemMOp 3ByKa. DIeKTPOMarHUTHBIC BOJIHEI.

Y c10BUS U3ITyYEHHUSI SJIEKTPOMAarHUTHBIX BOJIH. B3aumHas opuenTanus
BEKTOpPOB E, B, V B anexTpoMarHuTHOM BoTHE. CBONCTBA IEKTPOMArHUTHBIX
BOJIH: OTpa)XCHHE, IPEIOMIICHUE, MOJSIpU3aLus, JUPpaKius, UHTepPepeHIus.
CKopoCTb 2JIeKTpOMarHuTHBIX BOJIH. 11Ikana 31eKkTpoMarHuTHBIX BOJIH.
[[prMeHeHne IeKTPOMArHUTHBIX BOJH B TEXHUKE U ObITY. [I[puHIUIIBI
paauoCBs3U U TeneBUieHUs. Paanonokanys. DIeKTpOMarHuTHOE 3arpsi3HEHNE
OKPY’KaroIlel CPebl.

Texnuueckue ycmpoucmea u npakmuyeckoe npumeHeHue: My3bIKaabHbIe
WHCTPYMEHTHI, YJIbTPa3ByKOBasi AUArHOCTHUKA B TEXHUKE U MEULIMHE, pajaap,
paguonpuéMHUK, TEJIEBU30D, aHTeHHa, TenaedoH, CBU-nieun.

Hemoncmpayuu
OO6pazoBanue ¥ pacIpOCTpaHEHUE MOMIEPEYHBIX U TIPOIOJIBHBIX BOJIH.
Koneb6mromnieecs Teno Kak HICTOYHUK 3BYKA.
Habmonenue otpakeHus U MpeIoMIICHUS MEXaHUYECKUX BOJIH.
Habmonenue nntepdepeHny u AuPpakini MEXaHUIeCKUX BOJH.
3BYKOBOM PE30HAHC.
Habmtoienue cBsi3u TPOMKOCTH 3BYKa U BHICOTHI TOHA C aMILTUTYAON
1 9aCTOTOH KOJICOaHHMIA.
HccnenoBanue CBOMCTB IEKTPOMATHUTHBIX BOJIH: OTPa)KEHUE,
MpesioMIIeHUE, MOIsIpU3aus, TUPpaKIus, UHTepPepeHIus.

o v A WD e

MexaHnyeckue BOJIHBI, YCIOBHS UX pacnpocTtpaHeHus. [lonepeunsie n
[po101bHBIE BOJHBL. [leprnosa, CKOpoCTh pacipOCTPaHEHHS U ITTUHA BOJIHBI.
CBolicTBa MEXaHUYECKUX BOJIH: OTPaKEHUE, MIPEIOMIICHNE, HHTephEepeHIIUs U
mudpakiys.

3Byk. CxopocTb 3ByKa. [ poMKkocTh 3Byka. Bricota Tona. TemOp 3ByKa.

[ITymoBO€ 3arpsi3HEHNUE OKPYKAIOIIEH CPEIBI.

DIEKTPOMarHUTHBIE BOJHBI. Y CJIOBUS U3JIYUYECHHUSI JIEKTPOMArHUTHBIX BOJIH.

B3anmMHuast opueHTaIus BEKTOPOB B AJIEKTPOMAarHUTHON BOJIHE.

CBoiicTBa 3JIEKTPOMAarHUTHBIX BOJIH: OTPAKEHUE, IPEITOMIICHHUE, TOJISIpU3aLus,
uaTepdepenmms u qudpaxmus. [llkana snekTpoMarHuTHEIX BOJH. [IpuMenenune
PIIEKTPOMArHUTHBIX BOJIH B TEXHUKE U ObITY. [IpHHIMIIBI pagroCBsI3u U
TeneBuaeHus. Pannonokamnus. DIeKTpOMarHuTHOE 3arpsi3HEHUE OKPY>KaroIei
cpelbl

Texnuueckue ycmpoucmea u npaxmuieckoe npumereHue: My3bIKaIbHbIC
WHCTPYMEHTBHI, paJap, paauonpruéMHIK, TeJIeBU30p, aHTeHHa, Tenedon, CBY-
1eYb, yIbTPa3BYKOBas JUATHOCTHUKA B TEXHUKE U MEIUIIMHE.

Hemoncmpayuu
OO6pazoBaHue U pacIpOCTpPaHEHUE TOMEPEUHBIX U MPOJAO0IbHBIX BOJH.
Koneb6mromieecs Teno kak MCTOYHUK 3BYKA.
3aBUCHUMOCTH JAJTUHBI BOJIHBI OT YaCTOTHI KOJIeOaHU.

HabGmonenue oTpaykeHus U MPETOMIIEHUS MEXaHUYECKUX BOJTH.
Ha6monenue nuatepdepeHnu U AUPpakinn MEXaHMIECKUX BOJH.
AKYyCTHYECKUI PE30HAHC.

CBoiicTBa yabpTpa3ByKa U €ro NPUMEHEHHE.

HaGmronenue cBsi3u rpOMKOCTH 3BYKa U BEICOTHI TOHA C aMIUTATYION 1
4acTOTOU KoneOaHuH.

HccnenoBanue CBOMCTB IEKTPOMATHUTHBIX BOJIH: OTPaKEHHUE,
MpeIoMIIeHUE, MOoJsipu3ansi, TUpaKiys, HHTepepeHIus.

NG RWONPE
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10. O6HapyxeHue nHOPaKpacHOTO U yIbTPadUOICTOBOTO HU3ITYyICHUH.
Yuenuueckuit sxcnepumenm, nabopamopnsie pabomot, npaKmMuKym
1. M3ydeHue mapameTpoB 3BYKOBOW BOJIHBI.
2. V3ydyeHune  pacmpocTpaHEHHs]  3BYKOBBIX
IPOCTPAHCTBE.

BOJIH B 3aMKHYTOM

Tema 4. Onmuxa (10 u)

Tema 4. Onmuxka (25 u)

I'eomerpuueckas ontuka. [IpsmMonuHeliHOEe pacpoOCTpaHEHHE CBETA B
oaHOpoaHOM cpene. Toueunslid HICTOYHHK cBeTa. JIyu cBeTa.

OTtpakeHne cBeTa. 3aKOHBI OTpaxkeHus cBeta. [locTpoeHue n3odpaxeHuil B
[IJIOCKOM 3€pKale.

[Ipenomiienue cBeTa. 3aKOHBI PETOMIICHUS CBETa. AOGCOTIOTHBIM
okasareib npenomieHus. [lonnoe BHyTpeHHee oTpaxkenue. [lpenenbHbliit
YT OJ1 MIOJTHOTO BHYTPEHHETO OTPAXKEHUSI.

Hucnepcus ceera. Cnoxxubiid cocTaB 6enoro ceera. [{per. CoOuparomue u
[PacCEenBAOIINE JINH3BL.

Tonkast mun3a. ®OKyCHOE pacCTOSTHUE U ONTHYECKAsk CUJIa TOHKOM JIMH3BI.

[TocTpoenue n3o0paxeHuit B COOMPAIONINX U pacCEUBAIONINX JTMH3AX.

@opMyIia TOHKOU JIMH3BIL. Y BEIMYECHHE, 1aBAEMOE JTMH30M1.

[Ipenensl TPUMEHUMOCTH T€OMETPUYECKON ONTHKH.

Bonnogas ontuka. Untepdepenius ceera. KorepeHTHbIE HCTOUHHUKH.

YcnoBust HaOMIOIEHU MAaKCUMYMOB U MMHUMYMOB B MHTEP(EpEeHLIMOHHOM
KapTUHE OT JIBYX CHH(]a3HBIX KOT€PEHTHBIX UCTOYHHKOB.

Hudpaxius ceera. udpakimonHas pemeéTka.

VYcnoBue HaOM0JeHUS TIIaBHBIX MAKCUMYMOB IIPU MaJCHUH
MOHOXPOMAaTHUYECKOTO CBETA Ha TU(PAKIIMOHHYIO PEIIETKY.

[Tonspuszanusa ceera

Texnuueckue ycmpoucmea u npaxmuyeckoe npumerenue: 04Ky, IyIa,
¢doTroanmnapar, NPOEKLIMOHHBIN anmapar, MUKPOCKOII, TEJIECKOI, BOJOKOHHAs
OITHKA, JUPPAKIIMOHHAS PELIETKA, TOJISIPOUI.

Hemoncmpayuu
1. IlpsmonuHeHOE pacpocTpaHEHHE, OTPAKEHUE U TIPEITOMIICHIE

cBeta. OnrTuyeckue npudopkl.
2. IlonHoe BHyTpeHHEE OTpaxkeHUe. MoJenb CBETOBOAA.
HccnenoBanue cBONCTB N300paKeHH B TMH3AX.

[IpsimonHeHOE paciipocTpaHEHHUE CBETa B OJJHOPOAHOM cpene. JIyu cBera.
Toueunblil ucTOUHUK cBeTa. OTpaXkeHHe CBETA. 3aKOHBI OTPAKEHUS CBETA.
[locTpoenue n3obpaxeHuii B mnockom 3epkaie. Cghepuueckue 3eprana.
[Ipenomiienue cBeta. 3aKOHBI MPETOMIICHHS cBeTa. AOCOIIOTHBIN MTOKa3aTelb
npenomiieHusi. OmuocumenvHulli nokazamens npeiromienus. Ilocmosncmeo
yacmomsl ceema u cOOMHouleHue OJIUH 801H NPU nepexooe
IMOHOXpOMamuyecko2o ceema uepes 2panuyy pazoena 08yxX ONMuYecKux cpeo.
\X00 nyueti 6 npuzme. Jlucriepcusi cera. CroxHbIN cocTaB Oenoro ceera. LIBer.
[TonHoe BHYTpeHHee oTpaxkeHue. [IpenenbHblil yroi HOJTHOTO BHYTPEHHETO
orpaxxenust. Coouparowue u pacceusarouyue 1unzvl. ToHkas muH3a. POKyCHOE
pPACcCTOSTHUE M ONTHYECKAasl CUjla TOHKOM JTMH3HI.

3asucumocmuv hoxkycHo2o paccmosanus MoHKoOU chepuieckori TuH3bL Om eé
ceomempuy U OMHOCUMENbHO20 NOKA3AMEJIsL NPeNOMLeHUSL.

@opMyia TOHKOW JIMH3BL. Y BEIUYECHHE, 1aBAEMOE JTUH30M.

Xo0 nyya, npoweduie2o 1uH3y NOO NPOU3BOILHBIM Y2IOM K €€ 21A8HOU
onmuueckotui ocu. [locmpoenue uz06paxceHuti Moyku U OMpe3Ka npamMol 8
COOUPAIOWUX U PACCEUBAIOWUX IUH3AX U UX CUCTEMAX.

Onmuueckue npubopwi. Pazpewarowas cnocobnocms. 1az kak onmuyeckast
cucmema.

[Ipenenbl TPUMEHUMOCTH TEOMETPUUYECKON ONTHKH.

Bonnosas ontuka. MaTepdepennus cBera. KorepeHTHbIE HCTOUHUKH.

Y cioBus HaOIIOIeHN MAaKCUMYMOB U MUHUMYMOB B HHTEP(EPEHITHOHHOM
KapTUHE OT JBYX KOI'€PEHTHBIX UCTOYHUKOB. [Ipumepsl Kilaccuueckux
MHTEP(HEPEHITMOHHBIX CXEM.

Hudpaxius ceera. Judpakimonnas pemeéTka. Y caoBre HabMOeHHUS TITaBHBIX
MaKCHUMYMOB IIpH TaIeHUH MOHOXPOMAaTHYECKOTO CBETa Ha AUPPAKIIOHHYIO
pElETKY.

[Tonapuzanus ceera

Texnuueckue ycmpouicmea u mexHoa02uiecKue npoyeccol: O4YKH, JIyIna,
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Moaenu MUKpPOCKOIIA, TeIECKONa.
Habmonenue naTepdepeHIim cBera.
Hab6mronenue qudpakuum cBera.
HaGmonenue aucrepcuu cBera.
[ToyrydeHue CeKTpa ¢ HOMOIIBIO MPU3MBI.

© 0N U

10. Habmroienue nonsipusaiyu CBeTa.
Yuenuueckuit sxcnepumenm, nadopamopnuvie pabomut
1. HM3mepenue nokasaresns NpeJoMIICHHUS CTEKIIA.
2. HccnenoBanue cBOMCTB M300paKEHUM B TMH3AX.
3. Habmonenue nucnepcuu cBera.

[Tonmy4yeHnue criekTpa ¢ HOMOIIBIO AU(PPAKITHOHHON PEIIETKH.

nepuckor, ¢poTtoannapar, MUKpOCKOI, TPOEKIIMOHHBIN anmnapar, IpOCBETIECHUE
OIITUKH, BOJOKOHHAS ONTHKA, TU(PAKINOHHAS PEHIETKA.

emoncmpayuu
1. 3akoHBI OTpa)keHUs CBETA.
2. HccnenoBaHue npeioMIICHUS CBETA.
3. Habmonenne noaHOro BHYTpEHHETo OTpaskeHusl. MoJiesib CBETOBOIA.
4. HccnenoBaHue X0/1a CBETOBBIX ITYYKOB Yepe3 IIIOCKOMApaIIeIbHYIO

IJIACTHHY H MIPU3MY.
HccnenoBanue CBOMCTB M300pakeHHM B JIMH3aX.
Monenn MEKPOCKOTIa, TEIECKOIIa.

Hab6mronenue narepdepeHIuu ceera.
HaGmronenne BETOB TOHKHUX IUIEHOK.
Hab6mronenue qudpakiumm cBera.

. M3yuenue nudpakunoHHON peETKY.
. Habmronenue nudpakimoHHOTO CrIeKTpa.

. HabGmonenue nucrepcuu cBera.
13.

HaGronenue mossipu3aiuuy cBera.

14. IlpumeHeHue NoIspOUA0B AJis U3YYEHUS MEXaHUUECKUX HANPSKEHUH
Yuenuueckuii sxkcnepumenm, nadopamopusvie padomot, nPAKMUKyM

1. W3mepenue nokasaress mpeioMIIEHHsI CTEKIA.

2. HccnenoBaHue 3aBUCUMOCTH (POKYCHOT'O PAcCTOSIHUS OT BellecTBa (Ha

MIpUMepe KUJKHUX JIUH3).

N3mepenne poKyCHOTro pacCTOSTHHSI pacCEUBAIOIINX JIUH3.

[Tonyuyenne n3o0paxxeHus B CUCTEME U3 INIOCKOTO 3€pKaJia U JINH3bI.

[Tonmyuyenue n300pakeHHs B CUCTEME U3 BYX JIUH3.

KoHcTpynpoBanue Teneckonu4eckiux CUCTEM.

Habmtonenune nudpaxkuyu, vHTEp)EpeHny 1 MOISpU3aLuU CBETA.

N3ydenue nonspuzanuu cBeTa, OTpaXXEHHOTO OT MTOBEPXHOCTU

JUDJIEKTPHUKA.

9. H3zyuenue nHTEpHEPEHINH Ja3ePHOTO U3TYICHHUS HA ABYX MIEIISX.

10. HabmroneHue TuCrepCuu.

11. HaGmronenue u uccienoBanre TuPpakiimoHHOTO CIIEKTpa.

12. I3mepenue AUHBI CBETOBOW BOJIHBI.

13.Tlomyuenne crmekTpa W3IYYEHUS  CBETOIMOJA MPH MOMOIIIH
TU(PPAaKIUOHHON PEIETKH.

NG AW
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PA3/IEJI 6. OCHOBBI CIIELIAJIbLHON TEOPUU
OTHOCUTEJIbHOCTH (4 1)

PA3JIEJI 6. OCHOBbI CHEL[I/IAJIBHOPI TEOPUM OTHOCUTEJIBHOCTHU
(57

Tema 1. Ocnosvt CTO (4 u)

Tema 1. Ocnosvrt CTO (5 u)

I'panuiel IPUMEHUMOCTH KJIacCHYeCKOW MexaHuKu. [locTynaTsl
CIELMAJIbHOM TEOPUU OTHOCUTEIbHOCTH: MHBAPUAHTHOCTH MOJYJII CKOPOCTH
CBETa B BAKyyMe, IPUHLUI OTHOCUTEIBHOCTU DUHIITeHHa OTHOCUTENBHOCTD
0JIHOBPEMEHHOCTH. 3aMeJIJIEHUE BPEMEHHU U COKPAILEHUE JAJIUHBL.

OHeprus U UMILYJIbC PEISITUBUCTCKON YaCTHUILIBI.

CBs13b Macchl C SHEPTUEl U UMITYJIbCOM PEISTUBUCTCKON YaCTULIBI. DHEPIHs
[1OKOS

['panuIpl MPUMEHUMOCTH KJ1accudyeckoil MexaHuku. [locTynaTsl cienuanbHoM
TEOPUU OTHOCUTEIBHOCTH.
[IpoctpancTBeHHO-BpeMeHHOU nHTEpBai. [Ipeobpazoanus JlopeHna.
Y cnoBue npuunHHOCTU. OTHOCUTENIBHOCTh OJHOBPEMEHHOCTH. 3aMEIJIEHUE
BPEMEHHU U COKpPALICHHUE JITUHBI.
OHeprus U UMIYJIbC PEISATUBUCTCKON YaCTHLIBI.
CBsi3b Macchl € 3HEpPTrUel U UMITYJIbCOM PEISITUBUCTCKOM YaCTHUIIbl. DHEPTUS
[TOKOSI
Texnuueckue ycmpoticmea u mexHoaio2uyecKue npoyeccol. CIIyTHUKOBBIC
NPUEMHUKH, YCKOPUTENIN 3apSKEHHBIX YACTHII.
Yuenuueckuii sxkcnepumenm, nadbopamopnsvie padomot, nPAKMUKYM
OnpeneneHue UMIyJIbCa M DHEPIUU  PENSATUBUCTCKMX  YacCTHIL
(o
¢dotorpadusaM TPEKOB 3apsyKEHHBIX YaCTUL B MAaTHUTHOM I10JI€).

PA3/IEJI 7. KBAHTOBA Sl ®U3UKA (15 1)

PA3JIEJI 7. KBAHTOBAS ®U3UKA (25 v)

Tema 1. Dnemenmot keanmosoii onmuxu (6 u)

Tema 1. Kopnyckynapuo — eéonnoeoit oyanusm (15 u)

®otonbl. Popmyna [Inanka cBsA3M 3HEpPriuH GOTOHA € €r0 YACTOTON. DHEPIrHs
1 UMIYJIbC POTOHA

OtkpeiThe u uccienoBanue porodpdexra. OnbiTel A. I'. CrosieToBa. 3aKOHBI
botordpdekra. YpaBHeHue DiiHmTeHa 11 poToaddexra. «KpacHas
rpanuna» Gororddexra. lapnenue cera. OnbiTol I1. H. JleOenena.

XuMuyeckoe IEHCTBHE CBETA.

Texuuueckue ycmpoticmea u npakmuyeckoe npumererue: HOTOIIEMEHT,
(doTonaTuuk, coHeYHas OaTapesi, CBETOAUO/.

Hemoncmpayuu
®oTo3ddeKT Ha YCTaHOBKE ¢ TUHKOBOU MITACTHHOM.
HccnenoBanue 3ak0HOB BHeIIHEro Gporosgdekra.
CBeToauOI.

1
2
3.
4. ConneuHas 6artapes.

PaBHOBecHOE TeMI0BOE M3IIyueHHE (M3TydeHHEe a0COTIOTHO YEPHOTO TENa).

3akoH cMmemienus Buna. ['unore3a M. [1nanka o kBaHTax.

@DOTOHBL. DHEPIHsl U UMITYJBC (POTOHA.

®dororpdext. OnbrTet A. I'. CtoneroBa. 3akonsl hoTodPdexTa. YpaBHEHHE
OiHTeitHa 11 porodaddekra. «Kpachas rpanuna» porosddexra.

JlaBneHue cBeTa (B 4aCTHOCTH, J1aBJIEHUE CBETA Ha aOCOJIOTHO MOTJIOLIAOLTYIO
1 a0COTIOTHO OTpaxarolyto nosepxHocts). OmneiTel [1. H. JleGenena.

BonnoBeie cBoiicTBa yactull. BosHb! ne bpoiins. J{nuHa BonHb! ne bpoitia n
pa3mepsl 001aCTH JIOKATM3aluK IBMKYILeics yacTuiel. KopnyckynspHo-
BOJIHOBOH Jyanu3M. [udpakius 31eKTPOHOB Ha KPUCTAJIIAX.

Crneunduka n3mepenuit B Mukpomupe. COOTHOLIEHHS] HEONPEIeIEHHOCTEN
["eiizenOepra

Texnuueckue ycmpouicmea u mexnoni02uieckue npoyeccwvl: CIEKTPOMETP,
(hoTOodNIEMEHT, (POTOJATUNK, TYHHEIbHBII MUKPOCKOII, COJTHEUHas OaTapes,
CBETOJUO/I.

Jemoncmpayuu

1. ®orord ekt Ha ycTaHOBKE C IIMHKOBOM TIJIACTHHOM.
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HccnenoBanue 3akoHOB BHEMIHETO GoTodddexTa.

3. HccnenoBanue 3aBUCUMOCTH COTIPOTHBIICHHUS TTOTYTIPOBOTHUKOB OT
OCBEIIEHHOCTH.

4. Cseromuo.

5. Conneunas Garapest.

Yuenuueckuit 3xcnepumenm, nabopamophuvie padomasl, npaAKMUKym

1. HUccnenoBanue dpoTope3ncropa.
2. Wsmepenue nocrossuHOM [Inanka Ha OCHOBE HUCCJICIOBAHUS
dhoTorddekra.
3. HccnenoBanue 3aBUCHMOCTH CHITBI TOKA Y€PEe3 CBETOAHMO] OT
HaIPsKCHUS.

Tema 2. Cmpoenue amoma (4 u)

Tema 2. Duzuxa amoma (5 u)

Monens aroma Tomcona. OnbiTel Pesepdopaa mo paccestHuio a-4yacTHil.
[Imanerapnas Mmogens aroma. [locrynater bopa.
N3nyuenue u nornomieHue GOoTOHOB MPU MEPEX0JIe aTOMa C OJTHOTO YPOBHS
SHEPruu Ha Apyroil. Buasl cnektpoB. CriekTp ypoBHEH SHEPrUM aroma
BOJIOpOAA.
BosHoBBIE cBOMICTBA yacTull. Bosnsl ne bpoitns. KopnyckynsspHO-BOTHOBOU
yanu3Mm.
CrioHTaHHOE U BBIHYKJEHHOE U3ITyYeHHE

Texnuueckue ycmpoucmea u npaxmuieckoe npumenerue: CieKTpaabHbII
aHaJIN3 (CIIEKTPOCKOIT), JIa3ep, KBAHTOBBIN KOMIIbIOTED.
Hemoncmpayuu

1. Monuens onbita Pesepdopaa.

2. Ompenenenne AIMHBI BOJIHBI JIa3epa.
3. HaOmtonenue nuHeYaThIX CIEKTPOB U3TyUEHUS.
4. Jlazep.

Yuenuueckuii sxcnepumenm, nadbopamopnvie padbomot
1. HabmroneHnue TMHEWYATOTO CIEKTpA.

OneITHI 10 UCCIIEAOBAHUIO CTpOeHUs aToMa. [linanerapHas Moziens atoma
Pesepdopra.
ITocrynats! bopa. M3nydyenue u noriomenue GOTOHOB IPH MEPeXoie aToMa C
OJIHOTO YPOBHSI SHEPTUU Ha IPYTrOM.
Bunel criektpoB. CieKTp ypoOBHER 3HEPTUH aTOMA BOAOPOJA.
CrioHTaHHOE U BBIHYXKJEHHOE H31yueHue ceera. Jlazep
Texunuueckue ycmporicmea u mexHoa02uiecKue npoyeccol: CleKTpaabHbINA
aHaJIN3 (CIEKTPOCKOIT), JIa3ep, KBAHTOBBIN KOMIIbIOTEP.
Hemoncmpayuu

1. Mopgens onbiTa Peszepdopra.

2. HaOmroieHne TMHEHYaThIX CIIEKTPOB.

3. YCTpOWCTBO M IeHCTBHE CUETINKA MOHU3UPYIOMIMX YACTHII.

4. OmnpeneneHue JJTMHBI BOJIHBI JIA3EPHOTO U3ITyUCHHUS.
Yuenuueckuit sxcnepumenm, nadopamopnuvie pabomul, npaKmuxKym

1. HaGmroneHue MTMHEHYATOTO CIIEKTpA.

2. HccnemoBaHue CIIeKTpa pa3peKeHHOTO aTOMapHOTO BOJAOPOAA U

U3MepeHue MocTossHHON Pundepra.

Tema 3. Duzuka amomnozo A0pa u Inemenmapuvlx wacmuy (5 4 )

Tema 3. Duzuka amomnozo a0pa u Inemenmapuvlx wacmuy (5 4 )

DKCIEPUMEHTHI, TOKA3BIBAIOIIHNE CIIOKHOCTh CTPOCHHUS sifpa. OTKpHITHE
paanoakTuBHOCTH. OnbITH Pezepdopaa o onpenenaeHuo coctaBa
anoakTUBHOTO M3mydeHus. CBoricTBa anbda-, 6eTa-, raMMa-u3IydeHHs.

Hyxknonnas moznens siipa ['eiizen6epra—ILBanenko. 3apsia sapa. MaccoBoe
quCIo sAapa. M30Tomnsl.

PagnoaktuBHOCTB. Anbda-pacnaa. DNEKTPOHHBINA U MTO3UTPOHHBIH
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BrusiHne pagnoakTHBHOCTH Ha KUBbIE OpraHu3Mbl. OTKpBITHE IPOTOHA U
Heiitpona. Hyknonnas monens siapa ['eitsendepra—IBanenko. 3apsn sapa.
MaccoBoe unciio siapa. M3oronsl. Anbda-pacnan. IIeKTPOHHBINA U
MO3UTPOHHBIN OeTa-pacnaj. ["aMma-u3nyuenue. 3aKOH paHOaKTHBHOTO
pacnazia. JHeprus CBSA3U HYKJIOHOB B siipe. SlnepHbie cuibl. Jledekt Macchl
sapa. SnepHeie peakuuu. JleseHre u CUHTE3 saep. S IepHblid peakTop.
Tepmosinepusiii cuaTe3. [Ipo6eMbl U TEPCIEKTUBHI AAEPHOM SHEPTCTHKHU.
JKOJIOTMYECKHE aCIEKThI SIIEPHON IHEPTETUKHU. DIIEMEHTAPHbIE YACTHIIBI.
OTKpBITHE TO3UTPOHA. METO bl HAOMIOIEHUS U PETUCTPALIH SJIEMEHTAPHBIX
yactull. @yHaaMeHTaIbHbIe B3auMo/eicTus. EquacTBo pusnueckoi
KapTUHBI MUpa

Texnuueckue ycmpoucmea u npakmuieckoe npumeneHue. 103UMETp, KaMepa|
BunbscoHa, siiepHbIil peakTop, aToMHasi 6oM0a.

Hemoncmpayuu

1. Cy€TunK HOHU3UPYIOLIUX YACTHII.
Yuenuueckuii sxkcnepumenm, nabopamopnwvie padbomot
1. UccnenoBanue TpEeKOB 4acTHIl (110 TOTOBBIM (hoTOTpadusim).

l'aMma-n3nydeHue. 3aKOH paJlOaKTUBHOIO pacnaja. PanqnoakTuBHbIe
130ToIbI B ipupojie. CBOMCTBAa HOHU3UPYIOLIETO U3NydeHus. Biusuue
PaAMOAKTUBHOCTH HA UBBIE OpraHu3Mbl. ECTecTBeHHBIN (POH U3ITydeHUS.
Jlo3umerpusi.

DHeprus CBA3M HYKJIOHOB B sifipe. SnepHble cuibl. JlepekT maccl sapa.

Snepubie peakuuu. Jlenenue u cunres saep. SAnepusie peakropsl. [Ipodiaembr
YIIPABJISIEMOT0 TEPMOSAIEPHOTO CUHTE3a. DKOJIOTMUECKHUE ACTIEKThI pa3BUTHUSA
sIIEpHOM PHEPreTUKU. MeTOo/Ibl pETUCTPALlMM U UCCIIEJOBAHUS 3JIEMEHTAPHBIX
yacTull. OyHaaMeHTaIbHble B3aUMOJAEHCTBUS. baprOHbI, ME30HBI U JIENTOHBI.
[IpencraBnenue o CtannapTHON Mozenu. KBapk-TiirooHHast MOZIENb aIpOHOB.
®dusuka 3a npeaenamu CtanaapTHor Mojend. TéMHas MmaTtepus U TEMHas
pHeprus. EnuHcTBO (pusnueckoit KapTUHBI MUpA.

Texnuueckue ycmpoucmea u mexHoao2uyeckue npoyeccyl: 103UMETp, Kamepa
BuibcoHa, siIepHBIi peakTop, TEPMOSIIEPHBIN PeakTop, aTOMHAs 6oM0a,
MarHUTHO-pE30HaHCHasi ToMorpadus.

Yuenuueckuit sxcnepumenm, nadopamopnuvie pabomul, npaKmuxKym

1. HccnepoBaHue TPEKOB YacTHIl (11O TOTOBBIM (oTorpadusim).
2. HccnenoBanue pagroakTUBHOTO ()OHA C HCIIOIB30BAHUEM JIO3UMETPA.
3. Uzyuenwue nmormnoieHus: 6eTa-4acTUll ATFOMIHHEM.

PA3JIEJI 8. DJIEMEHTBI ACTPOHOMMU 1 ACTPODU3NKMU (7 u)

PA3JIEJI 8. QJIEMEHTBI ACTPOHOMUMM 1 ACTPODU3UKMU (12 u)

Tema 1. Inemenmot acmpoguzuku (7 u )

Tema 1. Inemenmot acmpoguzuku (12 u)

Ortanbl pa3BUTUsI acTpoHOMHUH. [IpUKIIaiHOE 1 MUPOBO33PEHUECKOE
3HaueHue actpoHoMmuu. Buj 3Bé3aH0T0 HEOa. Co3Be3nusl, SpKUe 3BE3bI,
[UIaHEeTHl, UX BuauMoe ABmkeHne. Comneuynas cucrema. Connne. CoaHedHas
akTUBHOCTbH. McTounuk sHeprun CoJiHIa U 3BE3/T. 3BE3/IbI, UX OCHOBHBIC
XapaKkTEePUCTUKU. JlnarpaMmMa «CHeKTpaabHBIN KJIacC — CBETUMOCTBY. 3BE3/bI
J1aBHOM IOCIIENOBATEIFHOCTH. 3aBHCUMOCTD «MAacCa — CBETUMOCTEY JUIS
3BE3/] IJIABHOM MOCIJIEI0BATENBHOCTU. BHYTpEHHEE CTpOCHUE 3BE3I.
CoBpeMEHHBIE MPEICTABICHUS O TPOUCXOKICHUH U 3BOTIONMHN COJTHIA U
3BE3/1. DTallbl JKU3HHU 3BE3].

Mneunsiii [1yte — Hama ['anaktuka. [lonoxenue u nprxenne CosHIA B
["anaktuke. Tunsl ranakTuk. PaguoranakTuku u kBazapbl. YEpHbIE AbIPHI B
s1pax ranaktuk. Beenennas. Pacmmpenue Beenennoit. 3akon Xa06ua.
Pas0eranue ranaktuk. Teopus bonpuioro B3psiBa. PennkToBOE U3IyUYCHHE.

Dranbl pa3BUTHS acCTpOHOMUH. [IpHUKIaHOE 1 MUPOBO33PEHUYECKOE 3HAUCHNE
acTpoHOMUU. [IpuMEeHUMOCTH 3aKOHOB (PU3HKU ATt OOBSICHEHHS PUPOIBI
KOCMHUYECKHUX OOBHEKTOB.

Meroasl acTpOHOMUYECKHUX HccaeaoBaHU. COBpEMEHHBIE ONITUYECKUE
TEJIECKOIBI, PaHOTENIECKOIIbI, BHEATMOC(hEepHasi aCTPOHOMHUS.

Bun 3B€3anoro Heba. Co3Be3ausi, spKkue 3BE3/bI, INTAHETHI, UX BUIUMOE
NBIKEHHE.

ConHeuHast cucTeMa.

Counie. ConHeyHass akTUBHOCTh. MicTounuk sHeprun CoHua v 3BE3/.

3BE3/1bI, UX OCHOBHBIE XapaKTEPUCTUKHU. [lnarpaMma «CreKTpagbHbII KJIacc —
CBETHMOCTEY. 3BE3 MBI ITIaBHOM MMOCIIENOBATENHLHOCTH. 3aBHCUMOCTh «Macca —
CBETUMOCTB) JJIs1 3BE3]1 TJIABHOM MOCJIEA0BATENIbHOCTU. BHYyTpeHHee cTpoeHue

Macmtabnas ctpykrypa Beenennoit. Meraranaktuka. Hepeménnbie

3BE371. CoBpeMEeHHbIE IPEJICTaBICHUS O MPOUCXOXKIEHUH U B0y ColHIa U
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po0JIEMbI ACTPOHOMHUH.
Yuenuueckue naoniooenusn
1. HabGmioneHuss HEBOOPYKEHHBIM  TJIA30M € HCIIOJIb30BAHUEM
KOMITBIOTEPHBIX MPUITOKESHHUH JIJISI ONIPEICTICHHS TTOJI0KCHHUS
HeOECHBIX 00BEKTOB HAa KOHKPETHYIO 1aTy: OCHOBHBIE CO3BE3IUS
CeBepHOro noxymapus u sipkue 3BE3/IbI.
2. Habmonenwus B Teneckon JIlyHbl, muaneT, Miieunoro Ilytu.

3BE37. DTambl )KU3HHU 3BE3I.

Mineunsiii [1yTs — Hama [Nanaktuka. [Tonoxenue u apmxenue ConHia B
["amakTuke. Tumel rajakTuk. Pagnoranaktuku v kBa3zapel. YEpHBIE IBIPHI B sIpax
ranakTuk. Becenennas. Pacimupenne Beenennoii. 3akon Xa66ma. Pazoeranue
rayakTuk. Teopust bosbmioro B3peiBa. PenukroBoe nznydenune. MacmtabHast
cTpykrypa Beenennoi. Meraranaktuka.

Hepeménnsie npobieMbl acCTpOHOMUHT

Yuenuueckue naonrooenusn:

1. HaOmromenus  3BE3QHOTO Heba HEBOOPYKEHHBIM
raa3oM
C MCTIOJIb30BaHUEM KOMITBIOTEPHBIX IPUIIOKEHUH JIJIsT OTIPeICICHUS
MIOJIO’KEHU ST HEOECHBIX 00BEKTOB HA KOHKPETHYIO JIaTy: OCHOBHBIE
co3Be3usi CeBepHOro MoNyIapus U sipKue 3BE3/IbI.
2. HaOmronmenus B Teneckon JIyHBI, TUTAHET, TYMaHHOCTEH M 3BE3THBIX
CKOTIJICHUH.

®U3NYECKUM ITPAKTUKYM (16 yacos)

Cnocobvl uzmepenus puzuieckux 8eIuduH ¢ UCNOIb308AHUEM AHANO20BbIX U
LUDPOBLIX UIMEPUMENbHBIX NPUOOPOE U KOMNBIOMEPHBIX OAMYUKOBLIX CUCTEM.
lAbcontomuble U OMHOCUMENbHBLE NOSPEUWHOCTIU USMEPEHUL (PUULECKUX
eenuyun. Oyenka epanuy nocpeuHocmell.

IIposedernue KOCBEHHBIX UsMepeHUll, UCCAEeO08AHULL 3A8UCUMOCTIEL
QDusuuecKux 8enUYUH, NPOBEPKA NPEONONCEHHBIX 2unomes (8b100p u3z pabom,
ONUCAHHBIX 8 MeMAMUYeCKUx pazoenax « Yuenuueckuti sxcnepumenm,
ltabopamopnvle pabomul, NPAKMUKYMY).

OBOBIIAIOUIEE ITOBTOPEHMUE (4 u)

OBOBIIAIOUIEE ITOBTOPEHMUE (15 u)

Posib ¢pu3uKK 1 aCTPOHOMHUH B SKOHOMHUYECKOH, TEXHOJIOTMYECKOH,
COLMAJIBHON U 3TUYECKOH chepax IesTeIbHOCTH YelIOBEKa; pOib U MECTO
(U3UKU ¥ aCTPOHOMHUH B COBPEMEHHOI Hay4yHON KapTHHE MUPA; POJIb
¢buznyeckoil Teopun B GOPMUPOBAHUHM MPEACTABICHUHN 0 PU3NYECKOM
KapTHHE MHpa, MECTO (PU3MUECKOM KAPTUHBI MUPA B OOILEM PAIY
COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX MPEACTABIECHUIN O IPUPOJIE

O060011eHre U cHCTeMaTH3allks COIep KaHus pa3aesioB Kypca «MexaHuKay,
«MonekymnspHas GU3NKa U TEPMOJIUHAMHKAY, « ITIEKTPOAMHAMUKAY,
«Konebanus u BOHb, «OCHOBBI CIIEIIUATHHON TEOPHUH OTHOCUTEITHHOCTH,
«KBaHTOBast puznkay, « IMEMEHTHI ACTPOHOMHUH U aCTPODU3UKIY.

Ponb pusmky u acTpOHOMHUH B IKOHOMUYECKON, TEXHOJIOTUIECKOM,
COIMAIPHON M 3TUYECKOH chepax ASATEIHPHOCTH YeTIOBEKA; POJIb U MECTO (DU3UKHU
11 aCTPOHOMUU B COBPEMEHHON HAYYHOU KapTUHE MUPA; 3HAYEHUE OMUCATEIBHOM,

CHUCTEMAaTU3HUPYIONIEH, 00BICHUTEIHHON U TPOTHOCTUYECKON
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¢byHKkuni GU3NIECKOil TeOpUH; poiib PU3HUECKON TeOpUU B (POPMHUPOBAHUU
Hpe/ICTaBICHUH 0 (PU3NUECKOIN KapTHHE MHUpPa, MECTO (PU3NIEeCKOi KapTHHBI MUPA
B 00I1IEM PSATy COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX MPEICTABICHUH O MPUPOJIE

JIvHUY MarHUTHON MHIYKIUU.

rosie. BekTop MarHuTHOM MHAYKIMK. [ [pHHIMI CyIIeprIo3uMY MAarHATHBIX MTOJIEH.

Peseps (3 u) Pezeps (10 1)
TemaTnueckoe miannpoBanue kypca 11 kiacc
bazoewtit yposens (2 uaca) ‘ Yenyoneunwiii yposens (5 uacoes)
Komn-Bo DJIeKTPOANHAMMKA(npojokenne) 11/27
JacoB MarunuTtHoe noJie 6/14
[ loemopenue
1 B3aumopeiicTBie MOCTOSTHHBIX MarHUTOB U MIPOBOJIHUKOB C TOKOM. MarHuTHoe

IIOCTOSIHHBIX MAarHuTOB.

1 MarauTtHoe 1ose NpoBOJHUKA C TOKOM (IIPSMOTO MPOBOJHUKA, KaTYIIKU U
KpyroBoro Butka). OneiT Opcreaa. KapTuna nuHuiA MarHuTHON MHYKIIUU TTOJIS

Onpeodenenue ycnosutli NPUMEHUMOCTU MOOeNU 0OHOPOOHO20
\MacHUmMHo20 noJsL.
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Mazenummnoe none 6 eewjecmee. @eppomacnemuxu, napa- u -
ouamazremuxu

Cuna Amrnepa, €€ HanpaBJIECHUE U MOTYJIb.
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Cuna JlopeHiia, e€ HanpaBiIeHUE U MOAYJb. [[BH>KEHUE 3apsi>KEHHOM YacTHUIIbI B
OJIHOPOJHOM MarHuTHOM mose. PaGora cuiel Jlopenna.

IIposedenue koceenuvix uzmepenuii cuivl Amnepa,

nposederue ucciedo8anus. 3asucumocmet
MeHCOY Quzuueckumu
BEIUYUHAMU U ONBIMOG NO NPOGEPKe NpeoNoNHCEeHHOU

cunomessvl npu U3y4eruu oelicmausi NOCMOSHHO20 MACHUMA

ObvsacHeHue 0CHOBHBIX NPUHYUNOSE OeUCMBUSL MEXHUYECKUX
CMpoUCcme

IIpumepvl peuwtenus 3a0au no meme « Cuna Amnepay

TexHuueckue ycTpoicTBa U TEXHOJIOTUUYECKHE ITPOLIECCHI: IPUMEHEHHE
[IOCTOSIHHBIX MarHUTOB, 3JIEKTPOMArHUTOB,TECTEP-MYJIbTUMETP, HIEKTPOABUTaATENh
AAkoOM, yCKOPUTENN JIEMEHTAPHBIX YaCTHII.

JlaboparopHas padora Nel «Habnronenue nqeiicTBIsI MAarHUTHOTO TOJIS HA TOK»

IIpumepvol pewenus 3a0ay no meme «Cuna Jlopenyay

Pewenue pacuémnuix 3a0au ¢ 1610 3a0AHHOU U HEABHO
Ba0anHOU PuzuUuecKol MOOENbIO C UCNONLIOBAHUEM OCHOBHBIX
Bakonoe u ¢hopmyn no meme «Maenummoe noney.

Pewenue kauecmsennvix 3a0au, mpeoyrouux npumeHeHus
Branul no meme «Maecnummuoe noney.

DJIeKTPOMarHuTHasi MHAYKIus 5/13

SIBneHue ANEeKTPOMArHUTHOM MHAYKIMU. [I0TOK BEKTOpa MArHUTHON MHIYKIUH.
D J1C mHaykumm.

3aKkoH 35ekTpoMarHuTHON nHaAykuuu dapanes. BuxpeBoe 351eKTpuuecKkoe moie.
Toxu Dyko.

I/IC unoykyuu 8 nposoOHUKe, OBUNCYULEMCSL

nocmynameilbHo
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6 0OHOPOOHOM MASHUMHOM NOJle.

IIpumepyl pewienus 3a0au no meme «3aKou
21eKMPOMASHUMHOU UHOVKYULY

Pewenue pacuémmuvix 3a0au ¢ 1610 3a0aAHHOU U HESBHO
Ba0anHoU uzuueckol MoOebio ¢ UCHONb308AHUEM OCHOBHBIX
Bakonos u hopmyn no meme « INEKMPOMASHUMHASL UHOVKYUSLY.

HpaBI/IJ'IO Jlenna. I/IH,Z[YKTI/IBHOCTB. KaTYH_IKa HHIAYKTHUBHOCTH B LHCIIH ITOCTOSAHHOI'O
TOKAa.

SAnenne camonnaykuu. IJ[C caMOMHAYKIIMH.

Pewenue xauecmeaennwix 3a0au, mpedyrowux npumeHenus
BHAHUL nO meme « DNeKMpPOMACHUMHASL UHOYKYUSLY.

Aneopumm ucnonvzosanus npasuna Jlenya 0ns onpeoenenus
Hanpasienus moxKa 8 KOHmype npu auaiuse epapuieckux u
DKCNepUMEeHMAanbHbIX 340a4

Cbopra mooenu 31eKmpoMacHUMHO20 ceHepamopa

SHCPFI/IH MAarauTHOTO IOJISI KaTyHIKU C TOKOM. 3HeKTpOMaFHI/ITH06 I0JIC

JlaGopatopHas pabota Ne2
«V3ydeHue siBICHUS SICKTPOMArHUTHOW WHITYKITHH

ObwsicHeHe 0CHOBHbBIX npuryunoe oelicmeuss MmexHu4ecKux
ycmpochme U mexHojlocuvecKux npoyeccos, maKux Kak.
uH()ym;uoyHaﬂ neuvs, cwzeuoud, 3awiuma om sjekmpuzayuu meil
npu OBUICEHUU 8 MACHUMHOM Nojie 3emu.

Obodwarowe-nosmopumenvHoe 3auamue no meme
«DNeKkmpoMasHUMHAS UHOVKYUSLY)

3auem no meme ((Qﬂekmpomaenumuaﬂ MHayKlﬂUZ
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Koneoanus u BosibI (60 u) Mexanndyeckue konedanus 5-/10

KonebarensHaas cucrema. CBOOOIHBIE KOJIEOAHNUS.

["apmonmnueckue konedanus. Knnemarnueckoe 1 JUHAMUYECKOE OITMCAHUE.
JHEPreTU4eCcKOe ONMCAHNE (3aKOH COXPAHEHUSI MEXAHUYECKOM dHEPrun).

Bovi1600 ounamuueckoeo onucanus caApMOHUYECKUX Konebanuul
U3 UX IHepeceMmUHEeCKO20 U KUHEMAMUYECKO20 ONUCAHUAL.

Buinyoicoennvie konebanus. Pezonanc. Pezonanchnas kpueast.
Brusanue 3amyxanus na 6uo pe3oHancHol Kpusou.
Aemoxonebanusi.

Pewenue pacuémmnuix 3a0au ¢ 61O 3a0aHHOT U HEABHO
BadanHoU puzuuecKol MOOeNbIO ¢ UCNONILIOBAHUEM OCHOBHBIX
3axkonoe u hopmyn no meme «Mexanuueckue KoneOaHus.

Ammuintyna u ¢aza konedanuil. CBsi3b aMIUIMTY bl KOI€OaHUH UCXOTHON
BEJIMYMHBI C aMIUIMUTY/IaMU KoJieOaHU €€ CKOPOCTH U YCKOPEHHUS.

[lepuon u yacrota konebanuit. Ilepros ManbIX CBOOOTHBIX KOTeOaHUN
MaTeMaTU4ecKoro MasTHHKA. [lepruos cBOOOAHBIX KOJeOaHU IPY>KMHHOTO
MasTHHKA.

Pewenue kauecmsenuvix 3a0au, mpeoyrouux npumeHeHus
Branull no meme «Mexanuyeckue KoieOaAHUAY.
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ObwvscHenue 0CHOBHBIX NPUHYUNOE OeUCMBUS. MEXHUYECKUX
ycmpoticms, makux Kak: MempoHOM, Ydcbl, Kadenu,
MY 3bIKANbHBIE UHCMPYMEHmMbl, ceicmozpag.

Jlabopamopnas paboma Ne3 « Onpedenenue yckopenust
C60000H020 NAOEHUs NPU NOMOWU MASIMHUKA

JJIeKTPOMArHUTHBIE KoJe0anus 7/15

Konebarenpublit KOHTYp. CBOOOIHBIC AIEKTPOMArHUTHBIC KOJIeOaHus B
MealbHOM K0JIeOaTeIbHOM KOHTYpE.

®opmyina Tomcona.

Cesa3b amnaumyobsl 3apada KOHOEHCamopa ¢ amnaumyoou
CUIb MOKA 8 KOJIeDAmenbHOM KOHMYpe

Pewenue pacuémmnuix 3a0ay c 1610 3a0aHHOU U HEABHO
BaoanHoU pusuyecKkol MoOenbIo ¢ UCNONILI0BAHUEM OCHOBHBIX
BakoHo8 u ghopmyn no meme « ANeKMpoOMacHUMHbBLE KONeOAHULY

Pewenue kauecmeennvix 3a0ay, mpedyrowux npumeHenus
BHAHUL O MmeMme « DNeKMPOMASHUMHbLE KONeOAHUY

3akoH COXPAaHCHUS SHCPIUU B UJICATIbBHOM KoJIe0aTeIbHOM KOHTYPC.

3aryxaromue 3JeKTPOMarHUTHbIE KoJieOaHus. BeIHYX/1eHHbIE 2JIeKTPOMarHUTHbIE
koseOanus. IlepeMeHHBIN TOK.

CpaeHeHue MEXAHUHUECKUX U DTIEKMPOMACHUNIHBIX KoJiebanuil

ObvsacheHue 0CHOBHLIX NPUHYUNOE 0eUCMBUS MEXHUYECKUX
lycmpoticms, makux Kak: 3/1eKmpudeckuil 360HOK, 2eHepamop
nepemenHo2o0 moxKa, IuHUU d1eKmponepeoay

Onpedenenue ycio8uii NPUMEHUMOCIU MOOETU UOeaNlbHO20

KoslebamenbHo20 KOHMypa
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MoOLWWHOCTb NepeMeHHOro Toka. AMNANTYAHOE N AeCTBYIOLWEee 3HaYEHUE CUNbI
TOKa M HaNpAXKeHWA Npu pasnnMyHoN Gopme 3aBUCMMOCTU NEPEMEHHOIO TOKa OT
BpemeHn. CuHYCOM1aIbHBIA IEPEMEHHBIH TOK.

Wneanbuerii Tpanchopmatop. [Ipon3BoacTBo, nepeaaya u noTpedieHue
DIIEKTPAYECKOM dHepruu. KynpTypa ucnonb30BaHus 3JEKTPOIHEPTUU B
[NOBCEHEBHOM KU3HU. TEXHUYECKUE YCTPOMCTBA U TEXHOJIOTUYECKHUE IPOLIECCHI:
DIIEKTPUYECKUI 3BOHOK, T€HEPATOP IIEPEMEHHOI0 TOKA, JINHUU JIEKTpoIIepeiay

Pezucmop, konoencamop u kamywika uHOyKmugHocmu 8 yenu
CUHyCcOUOanbHO20 nepemenno2o moxa. Pesonanc mokos.
Pezonanc nanpsocenuil.

Lemoncmpayus akmueHo20, eMKOCMHO20 U UHOYKMUBHO20
conpomueieHutl

Peuwenue xauecmeennwvix 3adat¢, mpe6y;0u;ux NPpUMEHEHRUA
BHAnUL no meme ((3.7ZeKmp0M612Humel€ KoJebanusy.

MexaHn4ecKkue 1 3J1eKTPOMATHUTHBIC BOJIHBI 5/10

Mexanudeckre BOJIHBI, YCIOBUS UX pacnpocTpaHeHus. [lonepeunsie u
MPOJ10JIbHBIEC BOJHEL [lepro, CKOpoCcTh paclipocTpaHEeHUsI U JIJTMHA BOJIHEI.
CBolicTBa MEXaHUYECKUX BOJH: OTPaKEHUE, MPEIOMIICHNEe, HHTep(hEepeHIIHS U
mudpakiys.

3Byk. CkopocTh 3ByKa. ' poMkocTh 3Byka. BeicoTa Tona. Tem6Op 3Byka. lllymoBoe
3arps3HEHUE OKPYXKAIOUIEH Cpenpbl.

H3yuenue pacnpocmpanenus 36yK08bIX 601H 8 3AMKHYMOM
npocmpancmse.
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Pewenue 3a0au

ObvsicHenue 0CHOBHBIX NPUHYUNOE OEUCMBUST MEXHUYECKUX
yCcmpoticme u mexHoL02UHecKux npoyeccos, Makux Kax:
MY3bIKAIbHBIE UHCMPYMEHMbl, paoap, paouonpuémHux,
menesuszop, anmenna, menegpon, CBU-neuw, ynompassykosas
OuazcnocmuKka 6 mextuke u meouyune.

DJIEKTPOMAarHUTHBIE BOJIHBI. Y CJIOBUS U3JIY4E€HHS SJIEKTPOMAarHUTHBIX BOJIH.
CBOICTBA AJIEKTPOMArHUTHBIX BOJIH: OTPaXKEHUE, IPEIIOMIICHUE, MOJSPU3aLIUs,
nHTepdepeHys U qudpakius. B3auMHasi OpUEHTAlLIUS BEKTOPOB B
PIEKTPOMATrHUTHOM BOJIHE.

[IIkana a3neKTpoMarHuTHBIX BOJIH. [I[puMeHeHNe 37eKTPOMarHuTHBIX BOJIH B
TEXHUKE U ObITY. TeXHHYECKHE YCTPOMCTBA U TPAKTUYECKOE TPUMEHEHUE:
MYy3bIKaJIbHbIE HHCTPYMEHTBI, pajap, paauolnpruéMHHUK, TEIEBU30p, AaHTCHHA,
tenedon, CBU-nieusp, ynbTpa3ByKoBasi IMarHOCTHKA B TEXHUKE U MEJIULIUHE
[ [puHUMITBI paTnOCBA3M U TeneBUAeHUs. Paanonokanusi.

Peuwenue xauecmeennwvix 36106111, mpe6y;0u;ux npumernerusl
Branutl no meme «Mexanuueckue u INIEKMPOMACHUNIHbLE
B6OJIHbL))

Pewenue xauecmeennoix 3a0aq, mpe6yr0u;ux NPpUMEHEHRUA
Branut no meme «Mexanuueckue u INIEKMPOMACHUNIHbLE
6OJIHbL))

Yempoiicmeo u npunyun pabomul npocmetiuie2o
A0UONPUEMHUKA

Ontuka 10/25

[IpsimonHENHOE pacpOCTpaHEHHUE CBETA B OJJHOPOAHOM cpene. Jlyd cBera.
TodeuHbIi HCTOYHUK CBETA.

OtpaxeHue cera. 3aKOHbI OTpakeHus cBera. [locTpoeHne n3obpaxeHuil B

MJIOCKOM 3CpKaJIC.
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Habnwoenue onmuueckux sgnenutl, nposederue KOC8eHHbIX
U3MepeHUl, UCCIe008aHUS 3A8UCUMOCTEL DUULECKUX BETUYUH
1 ONBIMOB NO NPOBEPKE NPEOTONCEHHOU 2Unome3vl NPU
U3yUeHUlU A6IeHUL NPEeIOMIeHUs C8ema Ha epanuye pazoena
08YX cped, npelomieHus ceema 8 coouparoweri u
pacceusaroujeli IUH3AX, B0THOBbIX CEOUCME CEeMm.

Ilocmpoenue u pacuém uzobpasicenuii, co30a8aemvix
NI0CKUM 3epKANOM

Cghepuueckue seprana

[Ipenomienue cBeta. 3aKOHBI IPEIIOMIICHUS CBeTa. AOCONIOTHBIH MMOKa3aTelb
[PEITOMIICHUSL.

Hucnepcus cBeta. CrnoxkHbIi cocTaB Oeoro cBera. LIBer.
ITomHoe BHYTpeHHEe oTpakeHue. IIpeaenbHbIi yroia mojaHOro BHYTPEHHETO
OTpaKEHHUS.

Jlabopamopnas paboma Ned «H3zmepenue nokasamens
npenomaeHus Cmekiay

OmmuocumenvHwlll noxazamensb nperomienus. [locmosncmeo
uaCmomul ceéema U COOMHOWeEHUe ONIUH B0TH NPU NEPexooe
MOHOXpoMamuuecko2o ceema yepe3 2panuyy pazoena 08yx
onmuueckux cpeo.

Xoo nyuetul 6 npusme.

Co61/1pa}01une " paCcCCUBAOIHNC JINH3BI. Tonkas nuH3a. (I)OKYCHOC PacCCTOSIHUC U
OITHUYECKas CHJIa TOHKOM JIMH3HEI.

dopmyiia TOHKOH JUH3BL. Y BEIUYEHUE, JaBAEMOE JIMH30U

Jlabopamopnas paboma Ne5 « Onpedenenue onmuueckotl
cunbl U hOKYyCHO20 paccmosanus coOupaujel TUH3bLY

3asucumocms (hoKycHO20 paccmosHus MOHKOU chepuiecKoll

VIUH3bL Oom eé ceomempuu u OMmHOCUMeNbHO20 noKa3amelisl
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npelomMieHUsl.

Xo0 nyua, npoutedute2o 1uH3y H00 NPOU3BOTILHBIM YeIOM K €€
enagnot onmuyeckou ocu. Ilocmpoenue uzobpasxcenuti mouxu u
ompesKa npsAMoll 8 COOUPAIOWUX U PACCEUBAIOWUX TUH3AX U UX
cucmemax.

OnTuueckue nmpubopsl. Pa3pemaromias ciocoOHOCTh. ['11a3 Kak onTudeckas
cucreMa.
[Ipenenbl nPpUMEHUMOCTH TEOMETPUUYECKON ONTHKH.

TexHuyeckue ycTpoNuCTBa U TEXHOJIOTHYECKUX MPOLECCHI: OUKH, JTyIla, IEPUCKOIL,
(doToanmapar, MUKPOCKOII, IPOCKITMOHHEIN arapar, IpOCBETICHHE ONITHKH,
BOJIOKOHHAS ONTHKA, TU(paKIMOHHAS peréTKa .

HpoceemﬂeHue onmuku

Ilocmpoenue u pacuém uzobpasxicenuil, co30a8aembix
NIOCKUM 3ePKAIOM, MOHKOU JTUH3OLL.

Pewenue kauecmsennvix 3a0au, mpeoyrouux npumeHeHus
Branuu no meme « Onmuxay

Bonnosas ontuka. MaTepdepennns cera. KorepeHTHbIE HCTOUHUKH. Y CIIOBHS
Ha0JII0/IEHUSI MAKCUMYMOB U MUHUMYMOB B UHTEP(EPEHIIMOHHOM KapTUHE OT JIBYX
KOT€pPEHTHBIX NCTOYHHUKOB. [IpuMeps! kitaccuueckux MHTEpPEPEHIIMOHHBIX CXEM.

Judpaxus ceera. AudpakuronHas pemerka. Y caoBue Habt01eHUs TTIaBHBIX
MaKCMMYMOB IIPH MaIEHUY MOHOXPOMAaTHYECKOT0 CBeTa Ha IU(PAKIIMOHHYIO
ew€TKy. [lonspusanus csera

Jlabopamopnas paboma Ne6 «Hzmeperue OnuHbl c8emosot
6OIHBLY

Obvsacuenue ocobennocmetl nNpomMeKaHusi ONMUYECKUx
sienenutl: unmepghepenyuu, ouppaxyuu, OUCnepcu, NOIHO20
GHYMPEHHE20 OMPANCEHUS.

Pewenue pacuémnuix 3a0au ¢ A6HO 3a0AHHOU U HEABHO

zadanHoU qbus‘uqec'Koﬁ MOOENbIO C UCNONBb30BAHUECM OCHOBHbIX
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3aKon08 u ghopmyn no meme « Onmuxa»

OcHOBBI ClIENIHAJIBHOI TEOPUN OTHOCUTEJIbHOCTH 4/5

FpaHI/IHLI IIPUMEHUMOCTHU KJ1aCCUYECKON MEXaHUKH. HOCTy.]'IaTLI CHCHH&HBHOﬁ
TCOPHUU OTHOCUTCIIbHOCTHU.

OTHOCHUTENBHOCTH OJHOBPEMEHHOCTH. 3aMEIJICHUE BPEMEHHU U COKpAIICHHE
JIWHEI.

IIpocmpancmeenno-epemennoti unmepsai. Ilpeoopazosanus
Viopenya. Ycnosue npuuunnocmu.

Ipaxmukym
Ipaxmukym
OHeprus U UMIYJIbC PEIATUBUCTCKON yacTHLbI. CBs3b MACCHI C YHEPTUEN U
MMITYJIBCOM PEJISTUBUCTCKON YaCTULIBI. DHEPIHsl TOKOSI
TexHu4eckue yCTpoiCTBa U TEXHOJIOTHUECKHUE IPOLECCHI: CIIyTHUKOBBIE
[IPUEMHUKH, YCKOPUTEIIN 3apsKEHHBIX YaCTHIL
[IpakTukym
[IpakTukym

JlaGoparopHas pabota

KBanToBas ¢usuxa 15/25
KopnyckyisipHo- BoJIHOBO# Ayanau3m 6/15

PaBHOBecHOE TeII0BOE H3TyYeHHE (M3TydeHHE a0COMIOTHO YEPHOTO TENa).
['umoreza M. Ilnanka o kBaHTax.
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®DOoTOHBI. DHEPTHS U UMIYJILC (HOTOHA.

3axon cmewenus Buna.

ObvscHeHue 0CHOBHBIX NPUHYUNOSE OCUCMBUSL MEXHUYECKUX
ycmpoucmes, maxkux Kak: cnekmpomemp, ¢homoasiemenm,
Gomooamuux, myHHeNbHLII MUKPOCKON, CONTHEYHAsl bamapest,
c6emoouoo.

Pewenue pacuémmuvix 3a0au ¢ 1610 3a0aAHHOU U HESBHO
Ba0anHoU uzuueckol MoOenbio ¢ UCHONb308AHUEM OCHOBHBIX
Bakonos u hopmyn no meme «Keanmoavie sgnenusy.

®oroaddext. OnbiTe A. I'. Cronerona. 3akonsl poTtorddekra.

VYpasuenue DitHmreitHa 115 poroaddekra. «KpacHas rpanuna» dpororddekra.

Onpeoenenue ycio8uti NPUMEHUMOCMU KBAHMOBOU MOOelU
ceema.

AHnanu3z K6aHMOBLIX NPOYECCOB C UCNONb30BAHUEM VPABHEHUS
Duinwmetina 0 pomod¢pexma, npuHYuUna cCOOMHOUEHUL
Heonpedenénnocmu I etizenbepea.

Peuwenue xauecmeennwvix 3adat¢, mpe6y;0u;ux NPpUMEHEHRUA
Branull no meme «Keanmosuvie s61eHusy.

JlaBneHue cBeTa (B YaCTHOCTH, JAaBIICHHE CBETA HA aOCOIFOTHO MOTJIOMIAONIYIO U
A0COJTIOTHO OTpakaroIIyto nmoBepxHocTh). OnbiTel [1. H. JleGenena.

Texuudeckue yCTpOﬁCTBa N TCXHOJIOTHYCCKUC MMPOUECCChI: CIICKTPOMETP,
(I)OTOBJ'ICMCHT, (I)OTOIL&T‘-II/IK, TYHHCJ'IBHHﬁ MUKPOCKOII, COJTHCHHAA 6aTapesi,
CBECTOJHNO
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Boanosuvie ceoticmea wacmuy. Boauwl 0e bpotinsa. /[nuna
6011b1 Oe bpotins u pazmepsl obiacmu 1oKaiu3ayuu
osudicyuetics wacmuyvl. KopnyckyaisapHo-601H0801U Oyaiusm.

Huppaxyus snekmponoe Ha Kpucmaiiax.
Cneyugura uzmepenuti ¢ muxpomupe. CoomuouieHus
Heonpedenénnocmel I etlizenbepea

Pewenue xauecmeennuix 3a0att, mpe6yr0u;ux NpUMeHeHRUA
BHanull no meme «Keanmoevie sienenusiy.

duszuka atoma 4/5

OnbITH IO UCCTIEIOBAHUIO CTPOCHUs aToma. [manerapHas Mozienp aToMa
Pesepdopra.

IToctynatst bopa. M3ny4yenne u norsorieHne (OTOHOB IIPU IEPEXOAE aTOMa C
0JITHOTO YPOBHS SHEPTUU HA JPYTOM.

Ananuz Keanmogulx NPoYeccos Ha 0CHO8e NEPEO20 U BMOPO20
nocmynamos bopa

Ilpaxmukym
IIpakmukym
Bunei ciektpoB. CiekTp ypoBHeE# 3Hepruu aroma Bogopoaa. CloHTaHHOE U
BBIHYKJICHHOE U3JIyYCHHE CBETA.
TexHu4eckue yCTpoicTBa U TEXHOJIOTHYECKHUE IPOLECCHL: CIIEKTPAJIbHBIN aHAIU3
(crieKTpocCKoI), 1a3ep, KBAHTOBbIM KOMIIBIOTEP
[IpakTukym
[IpakTukym

JlaGoparopHas pabota
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Du3uKa AaTOMHOI0 A/IPa U 3JIEMEHTAPHBIX YacTull 5/5

Hyxnonnas monens sigpa ['elizenOepra-lBanenko. 3apsa sapa. MaccoBoe 4nCiio
siapa. M30Tomsl.

PannoaktuBHOCTh. Anb(a-pacnaj. DIEKTPOHHBIA U TO3UTPOHHBINA OeTa-pacra.
["amMmMa-u3ydeHue.

Ilpakxmukym

Ipaxmukym

Pewenue 3a0au

DHeprus CBS3U HYKIIOHOB B siape. SnepHbie cuibl. JlegekT maccol siapa. SaepHbie
peakiuu. /lenenue u CUHTE3 s1ep

SAnepubie peaktopsl. [Ipobnemsl ynpaBiasieMoro TepMosiIepHOTO CHHTE3A.
JKOJIOTUYECKHE ACTIEKTHI Pa3BUTHS SIIE€PHON IHEPTETUKH.

Ilpaxmukym

Ilpaxmukym

Pewenue 3a0au

Mertoasl perucTpany U UCCIEA0BAHNS JIEMEHTAPHBIX YaCTHULL.
DyHIaMEHTAIbHBIEC B3aUMOACUCTBUA. bapruoOHBI, ME30HBI U JIEITOHBI.
[IpencraBnenue o CtanaapTHON Moaenu. KBapk-TiIFoOHHAs MOJIENb aIpOHOB.
dusznka 3a npeaenamu CtannapTHoN Mojenu. TEMHast MaTepyst U TEMHAs SHEPIHsL.
EnnHcTBO QU3NYECKOM KapTUHBI MUpA.

64




TexHHYeCKHe yCTPONCTBA U TEXHOJIOTUYECKHE ITPOLIECCHL: JO3UMETP, KaMepa
BunbcoHa, siiepHbIi peakTop, TEPMOSIEPHBII peakTop, aToMHast 6oM0a,
MarHUTHO-pE30HaHCHas ToMorpadus

Ilpakxmukym

Ilpakxmukym

Pewenue 3a0au

DJIeMeHTbI ACTPOHOMMHU U ACTP

opuzukm 7/12

MeTtopl acTpOHOMHYECKUX HccienoBaHui. CoBpeMeHHbIE ONTHYECKHUE TEIECKOIIHI,
[PaluoTeNIECKOIIBI, BHEATMOC(EpHAast ACTPOHOMUSI.

Bup 38é3mH0r0 HeOa. Co3Be3nus, sIpKUe 3BE3/1bl, IIAHETHI, UX BUIUMOE JIBIIKCHUE,

Omanwi pazeumus acmponomuu. Ilpuxnaonoe u
WMupoeo3zspenueckoe 3navenue acmporomuu. Ilpumenumocms
BakoHO8 uzuKu 01 00BACHEHUsL NPUPOObI KOCMUYECKUX
06beKmoa.

OcnosHnule cozse3ous Cegeproco nonyuapus u ApKue 36e30bl

Ponv acmponomuu 6 cospemennoti kapmune mupa, 6
NpaKmuyecKol 0esamenbHoCmuy Yenoeeka u OaibHeluem
HAYYHO-MEXHUYEeCKOM Pa36Umui.

CosHeyHas cucreMa.

Comnne. ComHeuHast akTUBHOCTE. McTtounuk sHeprun CostHITa 1 3BE3.
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3BE31bI, UX OCHOBHBIE XapaKTEPUCTUKU. J[Marpamma «CIeKTpaIbHbIA KI1ace -
CBETUMOCTBY. 3BE3/IbI TIIABHOH TOCIIEI0BATETFHOCTH. 3aBUCUMOCTD «Macca - CBETUMOCTb)
1S 3BE3/1 TIIaBHOM MOCJIEIOBATENBHOCTU. BHYTpeHHEe CTpoeHue 3BE3.

Ilpakxmukym

Ilpakxmukym

ObobwWenue u cucmemamu3ayust COOePICaAHUsL pazoeios Kypca
«Mexanuxay,

CoBpeMeHHbIE TPEICTaBICHUS O MTPOUCXOXKISHUH U 3BoJtonuu CoIHIA U 3BE31. DTarlbl
SKU3HU 3BE3I.

Muieunsiit [1yTs - nHama "anaktuka. [lonoxxenue u npmwkenue Conaia B ["anaktuke. Turbl
ranakTukK. PaguoranakTuku v kBazapbl. YEpHBIE OBIPHI B siApaxX ralakTUK.

Ob606wenue u cucmemamu3ayus COOEPAHCaAHUs pazoeos Kypca
«Mexanukay,

Ob606wenue u cucmemamuzayus COOEPAHCaAHUs pazoenos Kypca
«Mexanukay,

Obobwenue u cucmemamu3ayusi COOEPIHCAHUsL pA30en08 Kypca
«Monexynapuas gpusuxa u mepmoOUHaAMUKAY,

Bcenennas. Pacimmpenne Beenennoit. 3akon Xa60:1a. Paz6eranue ramaktuk. Teopust
bonpuioro B3peiBa. PenukTOBOE H3ITydeHHE.

Macmra6Hast cTpyktypa Beenennoii. MeraranakTuka.
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Hepeménnsie npobaeMbl aCTpOHOMHN

1 ObobwWenue u cucmemamu3ayust COOePICAHUsL pazoenos Kypca
«Monexynapuas ¢usuxa u mepmoouHamuray,
1 ObobwWenue u cucmemamu3ayus COOePICaAHUsL pazoeios Kypca
«Monexynapuas ¢usuxa u mepmoouHamuray,
1
IIpumenenue ocnogononazarouux acmpoHOMU4eCcKUx
NOHAMUL, 3aKOHO8 U Meopull 0Jisl AHAIU3Ad U 0ObACHEeHUs
uzuLecKUx npoyeccos, NPOUCX0OAWUX 8 36€30aX, 8 36E30HbIX
cucmemax, 6 MexNCeanaKmuyecKoll cpeoe, 08UNCEHUsI HeDeCHbIX
mer, 260a0UUlU 36630 U Bcenennotl
1 O0600m1eHre U crcTeMaTH3alys COAepKaHus pa3aesa Kypca «MexaHuka
1 O0o00mieHne U crcTeMaTH3aIus CoJepKaHus pa3zena Kypca «MonekymnspHas puznka u
TCPMOANHAMUKAY
1 0606
oOujenue u cucmemamu3ayus CO0epHCanusl pazoenos Kypca
« DNeKmpoOuHamMuray
1 0606 0 0
oOuerUe U cucmemMamu3ayusl CO0epHCanusl pazoenos Kypca
« DNeKmpoOUHAMUKA»
1 0606
oOujenue u cucmemMamu3ayus CO0epHCanusl pazoenos Kypca
«DNeKmpoOuHamMUKay
1 Peseps
1 Peseps

YYEBHO-METOINYECKOE OBECIIEYEHHUE OBPA30OBATEJIBHOI'O ITPOLHECCA
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OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIS1 YYEHUKA

Msxkumes I'.5., byxoBueB b.b., Corckuit H.H. mox penakuueii [TappentoeBoit H.A.®@usuka. 10 knacce (6a30BbIi U yriTyOIeHHBIN

ypoBHu).M.: IIpocsemenue, 2023

Msikumies I'. f., byxosues b. b., Corckuit H. H. / Ilon pex. [TapdentbeBoit H. A.®usuka. 1l 1knacc.ba3zoBslii u yriyoieHHbIN ypoBeHb. 11

ki1.-M.: ITpocBemienue,2019r
METOJANYECKHUE MATEPUAJIBI J1JIS1 YYUTEJIA

. PeimkeBuu A.Tl. 3agaunuk no gusuke q1s 10-11 k1. o0eobpazoBatenbHbIX yupexaeHui. - M.: Ilpoda, 2013.
. Mapon A.E., E.A. Mapon ®u3suka 10 kiacc: yaueOHO-MeToauueckoe mocodue - M.: [Ipoda, 2014.

. Mapon A.E., E.A. Mapon ®u3uka 11 kiacc: yueOGHo-MeTogudeckoe nocooue - M.: Jlpoda, 2014.

. T'omosa 1.B. ®u3zuka 10 knacc: Koutponbshbie padbotsl B HOBOM dopmate - M.: «uTennext-uentp» 2013.

. I'pomuesa O. H. TemaTnueckue KOHTPOJIbHBIE U CAaMOCTOSITENbHBIE Pa0OThI 10 du3uke. 10 knacc./ M.: M3gatenbctBo «Ok3amen», 2012

1

2

3

4

5. T'ogosa U.B. ®usuka 11 xnacc: Kontpoasusie padotst B HOBOM dopmare - M.: «MaTennext-ientp» 2013.

6

7. ITapdentpeBa H. A. COopuuk 3ana4 1o ¢usuke. 10-11 kmaccsl : yue6. mocodbue st 001eoopa3oBaT. opranusaiuii / 0a30Bblii ypoBeHb /
M.

: [Ipoceemenne, 2017.
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HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

Ha3ssanue caiita win ctateu

Anpec

Karanor ccpuiok Ha

pecypcsl 0 pusuke

1111p:\v\y\vayanoyo.ac.ru/pl1

y8

BecrnaTtabie oOyuatomue

MPOTPaMMBI 110 (PHU3UKE

1111p:\v\v\y.lmlory.r11/IT'eep

IrlllT

JlaboparopHbie pabOTHI 11O

¢duzuke

bitp:pMepaiino.m

Anumanus Gpuandeckux

HPOLIECCOB

biip:pby8k&.ma.1m

duznyeckas SHIUKIONECIUS

1111p:/Ay\y\yv.el lnagn.cllalT
er8.8e/

%7el mor

DNeKTpOHHAas IIKOJIa

«3HaHUKA

bl1p://xnamxka.m/

Ownnaiig- mkoJsia

«Doxchopa»

1111p8://1'o\lorcl.ma/
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http://www.ivanovo.ac.ru/phys
http://www.ivanovo.ac.ru/phys
http://www.history.ru/freeph.htm
http://www.history.ru/freeph.htm
http://phdep.ifmo.ru/
http://physics.nad.ru/
http://www.elmagn.chalmers.se/~igor
http://www.elmagn.chalmers.se/~igor
http://www.elmagn.chalmers.se/~igor
http://znanika.ru/
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