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MOOEABHASI CHHXPOHH3HPOBAHHASI PABOYAS ITPOT'PAMMA

IIpeameT (Kypc): Pusura (6a30BbIH U yrAYOAEHHBIN YPOBHH)

Kaacc: 10-11

KoanyecTBO 4acoB no yd4eOHomy maaHy: 340 gacoB 3a ABa roga
obydeHus: S yacoB B Hezealo B 10 -11kraaccax (yrayOA€HHBIN YyPOBEHBD),
Ha 6a30BOM ypoBHE B 00B€éMe 136 yacoB 3a [ABa roja obydeHus o 2
yaca B HeneAro B 10 — 11 Kaaccax.
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Asrop: ISl Msakumes, B.B.Byxosues, H.H. CoTckuii; TIIOAQ
pen. H.A. TlapdeHTbEBOH.

HaumenoBaHHe: PHU3HKa

HaznaTeabcTBO, roa: «MspgareapcrBo [IpocBemenuer, 2020 r.

Paccmorpena Ha 3acemanuu MO yuuTeaell €CTECTBEHHO-HAYYHOIO
LIHKAQ
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IHHOACHUTEJBbHASA 3AIITMCKA

MopenbHasi CHHXpOHH3HPOBAaHHAsT pabodas mporpamMMa 0a3oBOro M yriIyOJIEHHOTO HM3YYEHHUsS NpeaMeTa
«®uzuka» B 10-11 xmacce paspaborana Ha ocHoBe Paboumx mporpamm cpemaHero oOmiero oopa3oBaHHs IO
¢u3uke (0a30BBI ypOBEHb, YIIYOJIEHHBIH YpPOBEHB), OMOOPEHHBIX peleHHeM (eaepanbHOTO y4eOHO-
METOAMYECKOr0 00bEeUHEHHUS 110 001eMy 00pa3zoBanuio oT 29.02.2022r., mpotokoi 7/22.

JlaHHas mporpamMMa CIy>XKHT OCHOBAHHEM ISl YUUTeNs Mo pa3paboTke pabodeil mporpammbl 1o (U3HKE B
KJlaccax, IJie pealiu3yloTcs MyJIbTHUIPOQIIbHBIN yueOHbli iaH. B paznene «TemaTuueckoe MiaHUPOBAHUE)
y4eOHOTO Kypca cofep)kaHue oOy4eHUs] CHHXPOHU3UPOBAHO JJISi OCBOCHUS OOYyYaIOLIMMHUCS TpeaAMeTa KaK Ha
0a30BOM, TaK W yIiIyOJICHHOM ypOBHE.

JlanHas mporpamma ompenenseT o0s3aTeIbHOe MPEeIMETHOE COJEp)KaHHe, YCTaHaBIMBAECT MPUMEPHOE
pacripeziesieHue y4eOHBIX 4acoB MO TEMAaTHMYECKHUM pa3fesiaM Kypca U PEeKOMEHIYyEeMYIO MOCIIeI0BaTeIbHOCTD
U3yYEHUS TEM U pa3zelioB yUeOHOTO MpeaMeTa ¢ YIETOM MEKIIPEIMETHBIX U BHYTPUIIPEAMETHBIX CBSI3EH, TOTHKI
y4eOHOro mpoiiecca, BO3PACTHBIX OCOOCHHOCTEeH oOyuwatonuxcs. [Iporpamma maér mpeacraBieHHE O LENSX,
codepoicanuu, obwel CTpaTerud OOYYEHHUs, BOCIUTAHHUS W PA3BUTHS OOYYArOIIMXCS CPEACTBAMHU y4eOHOTO
npenMera « Pu3nka» Ha YyriIyOJIEHHOM YpOBHE U 6a30BOM YpPOBHE.

H3yuenue xypca usuxu yenyonéHHO20 YPOBHA NO3604em pedaru308amv 3a0ayi NpopeccUoHaIbHOU
OopueHmayuy, HAanpaeieHo Ha CcO30anue YCI08Ull O/ NPOsGIEeHUs C8OUX UHMELIeKMYAIbHbIX U MEOPYECKUX
CNOCOOHOCMEL KANCObIM YHAUWUMCS], KOMOPble He0OX00UMbL OJisl BPOOOINCEHUSL 00PAZ08AHUSL 8 BLICULUX YUEOHBIX
3a6e0eHUsIX N0 PA3IUYHbIM PUIUKO-MEXHUYECKUM U UHIHCEHEPHBIM CReYUANbHOCHAM.

B mporpaMme ompeaensioTcs IUTAHUPYEMbIE Pe3yJIbTaThl OCBOCHHS Kypca (DU3MKH Ha YpOBHE CpPEIHETrO
o0miero o0pa3oBaHusA: JTUYHOCTHBIC, METaIllpeIMETHbIEe, MpeIMeTHbIe (Ha yriyOnéHHOM U 6a30BOM YpOBHE).
HaydHo-MeTom010rn4eckoll OCHOBOM it pa3paboTKu TpeOOBaHMK K JIMYHOCTHBIM, METANpPeIMETHBIM
U TpeIMETHBIM pe3yjbTaTaM OOYyYaroUIuXcs, OCBOMBIIMX IPOTrpaMMy CpeIHEro oOIiero oOpa3oBaHus Ha
yrIyOJI€HHOM YPOBHE, SIBIISIETCS CUCTEMHO-ICSTEIbHOCTHBIN MOIXO/.

IIporpamma BKJIIOYaET:
nIaHupyemvle pe3yibmanmsl OCBOSHHS Kypca (QHU3UKM Ha yriyOnéHHOM M 0a30BOM YpOBHE, B TOM YHCIIE

npeomemHule pe3yibmanul o rojiaM o0yUueHHUs;
cooeparcanue yuebnozo npeomema « Quzuxay no 200am ooy4enusi;
npumepHoe memamuyeckoe NIAHUPOSAHUe C yKa3aHHMEM KOJIMYECTBA YacOB HA M3YUYEHHE KaKJIOU TEMBI

U NPUMEPHOU XaPAKMePUCTUKOU Y4eOHOU 0esimeTbHOCMU YYauuxcs, peaTn3yeMoi PH U3YIEHUH ITHX TEM.

[Iporpamma uMeeT HpPHUMEPHBIM XapakTep M MOXET ObIThb HCIOJNb30BaHA YUUTENAMH (U3UKH IS
COCTaBJIEHUS CBOMX Pa0OYMX TPOTPAMM.

Pabouas nmporpamma He CKOBBIBAE€T TBOPUECKYIO MHUIIMATUBY YUUTENIEH U MPEIOCTABISAET BOSMOXKHOCTHU ISt
peanu3aniy pa3InYHbIX METOIUYECKHUX IMOJIXOAO0B K IPENoJaBaHUI0 (U3UKKM Ha YrIyOnEHHOM M 0a30BOM
YpPOBHE MpHU YCIOBUM COXpPaHEHUs O00s3aTeNbHOW dYacTH colepkaHus Kypca. KomuuectBo uacoB
B TEMaTHYECKOM IUJIAHUPOBAHWU HA W3YyYEHHE Ka)XIOW TEMBI SBISIETCS OPUEHTHPOBOYHBIM M MOXET OBITh
U3MEHEHO KaK B CTOPOHY YMEHBIICHUS, TaK U YBEIWYEHUS B 3aBHUCUMOCTH OT PEAINU3YEMBIX METOAUYECKHX
TI0JTXO/IOB M YPOBHSI ITOJITOTOBJICHHOCTH yUYaIIAXCA.

KypcuBoM B TekcTe mporpaMMbl BeIAeNeHb! d1eMeHThl Llenn u 3amaum, [IpeameTHBIX pe3yiabTaToB U
CopneprxaHus yaeOHOTO MaTepralia, KOTOPBIE MPEICTABIICHBI IJIsl H3YYCHUS Ha YIITyOJIEHHOM YpOBHE

OBIIASA XAPAKTEPUCTUKA YYEBHOI'O ITPEJIMETA «®U3UKA»

®dusuka Kak Hayka o HauOosiee OOMIMX 3aKOHAX MPUPOJIbI, BHICTyHass B KayecTBe Yy4yeOHOro mpeamera
B IIKOJIe, BHOCUT CYIIECTBEHHBIH BKJIaJ B CHCTEMY 3HaHUH 00 okpyxaromeMm Mupe. LlkonbHbBIN Kypc
Gu3MKN — cHUCTEMOOOPA3YIOLUI /Il €CTECTBEHHO-HAYYHBIX YUYEOHBIX MPEIMETOB, MOCKOJIbKY (U3NYECKUE
3aKOHBI JIEKaT B OCHOBE IPOLIECCOB U SIBIICHUH, U3ydaeMbIX XMMHEH, Ouojoruen, ¢pusnueckoi reorpadueit
U acTpoHoMuel. Vcrnonb3oBaHME M aKTUBHOE IPUMEHEHHME (U3NYECKMX 3HAHMH OINpeNeNusIo XapakTep
u OypHOE pa3BUTHE PazHOOOPa3HBIX TEXHOJOTHH B cepe SHEPreTUKH, TPAHCIIOpPTa, OCBOCHUSI KOCMOCA,



NOJIyYEeHHs] HOBBIX MaTEpUANIOB C 3aJlaHHBIMU CBOMCTBaMHU U Jp. M3ydeHue (pU3MKU BHOCUT OCHOBHOHM BKJIa
B (OPMHUPOBAaHUE ECTECTBEHHO-HAYYHON KAapTHHbI MHUpA yYalluxcs, B (OPMHPOBAHHE YMEHHH NMPUMEHSTH
HayY4HbIIl METOJ] TO3HAHMS IIPU BBIIOJHEHUN MU Y4EOHBIX UCCIICIOBAHUI.

B ocHOBYy Kypca (u3MKH CpeaHeW IIKOJIBI TOJO0XKEH psa HAeH, KOTOpble MOXHO paccMaTpuBaTh Kak
IPUHIUIIBI €70 HOCTPOCHHUS.

Hoea wuenocmnocmu. B COOTBETCTBUU C HEU KypC SBIISICTCS JIOTMYECKH 3aBEPLIEHHBIM, OH COICPIKUT
MaTepHal U3 BceX pas3zieloB GU3UKHU, BKIIOYAET KaK BOIPOCHI KJIACCUYECKOMN, TaK U COBPEMEHHON (PU3UKH.

Hoesa zenepanuzayuu. B COOTBETCTBHM C Hell marepual Kypca (pus3uku oObeAMHEH BOKPYT (PU3HMUECKUX
teopuil. Beaymum B kypce sBisercsa (OpMUpPOBaHME NPEACTABICHUNH O CTPYKTYPHBIX YPOBHSX MaTepui,
BEIIIECTBE U MOJIE.

Hoea zymanumapuzayuu. EE peanuzanus NpennosaraeT HCIOJIb30BAHWE T'yMAHUTApHOrO MOTEHIMAja
¢u3nueckoil HaykKHM, OCMBICICHME CBA3M  pa3BUTUS  (U3MKH  C pa3BUTHEM  OOIIECTBAa, A TaKXKe
C MHUPOBO33pPEHYECKUMH, HPABCTBEHHBIMH U SKOJIOTMUECKUMHU NIPOOJIEMaMH.

Hoesa npuxknaononu nanpasénennocmu. Kypc ¢usuku yriayOGiE€HHOTO YPOBHS IMpeNIojiaracT 3HAKOMCTBO
C IIMPOKHUM KPYTOM TEXHMUYECKHX M TEXHOJOTHUYECKUX MPHIIOKEHUH U3YYEHHBIX TEOPHd U 3aKOHOB. [1pu sToM
paccMaTpUBAIOTCS Ha YPOBHE OOIIMX MPEJICTABICHUH U COBPEMEHHbIE TEXHUUYECKHE YCTPONUCTBA U TEXHOJIOTHH.

Hoea IKonozuzayuu peanusyercs TMOCPEICTBOM BBEICHHS JJIEMEHTOB COJEPXKAHUSA, MOCBAMIEHHBIX
HKOJIOTUYECKUM MPOOIeMaM COBPEMEHHOCTH, KOTOPBIE CBS3AaHBI C PAa3BUTHEM TEXHUKU U TEXHOJOTHH, a TAKKE
00CyX/1eHus TPOOJIEM pallMOHAIBHOTO IPUPOAOIOIb30BAHUS U IKOJIOTUYECKOH O€3011aCHOCTH.

OcBoeHne cojepKaHusl MPOrpaMMbl JOJDKHO OBITh MOCTPOSHO HA MPHHIHUIAX CHCTEMHO-IEATEIbHOCTHOTO
noaxona. Jns Qu3MkM peanu3alus 3TUX HPUHLUUIOB OazupyeTcs Ha HCIOJIb30BAHUM CaMOCTOSATEIBHOTO
IKCIIEPUMEHTA KaK IMOCTOSIHHO ACUCTBYIOMIETO (haKTOpa yueOHOro mporecca. s yenyoiéHHo20 yposHs — Mo
cucmema camoCmosmenbHO20 YUEHUUECK020 HIKCHNEePUMEHMA, BKIo4arweco @GpOoHmMalbHvle Yiyenudeckue
onvimvl NpuU U3VYEeHUU HOB020 Mamepuaid, a1abopamopHvle pabomel u pabomel npaxmuxkyma. Ilpu smom
B03MOJICHbL 08a Cnocoba peanruzayuu QuU3UYecKo20 NPaKmuKyma. B nepeom ciyuae npakmukym nposooumcs
au6o 6 konye 10 u 11 kraccos, 1ubo nocie nepgoeco u 6mMopo2o NoIY200Ull 8 KANCOOM U3 IMUX K1Accos. Bmopot
cnocob — smo unmezpayus pabom NPaKmMuKyma 6 cucmemy 1adOopamopHbix pabom, KoOmopwvie npo8oosmcs
6 npoyecce usyuenusi pasdena (memst). Ilpu smom  noo pabomamu NPAKMUKYMA  NOHUMAEMCS
camocmosamenvbHoe UCCle008aHue, KOmopoe NPo8oOUMcs o PyKOBOOCHEY C8EPHYMO20, 0000WEHHO20 6uda Oe3
nOua2080U UHCMPYKYUU.

B nporpamme cuctemMa y4eHHYECKOTrO SKCIIEPUMEHTa, JJAOOPaTOPHBIX PabOT M MPAaKTUKyMa MpeacTaBieHa
€IMHBIM TIepedHeM. BBIOOp TeMaTHKH IS 3TUX BUIOB YYCHHYECKHX NMPAKTHUYECKUX PAa0OT OCYIIECTBIISIETCS
yYaCTHMKaMH 0Opa30BaTeIbHOTO Mpollecca MCXOAd M3 OCOOEHHOCTEH IMOYpOYHOIO IUIAHMPOBAHUS
U ocHamleHusi kaOunHera ¢usuku. [lpm »TOM oObOecrneunBaeTcsi OBIaJeHUE OOYYAIOIIMMUCA YMEHMSIMU
OPOBOJUTH TMpPSMbIE U KOCBEHHBbIE HM3MEpPEHMs, HCCIEI0BaHUS 3aBUCUMOCTEH  (PU3NYECKUX  BEIMYHMH
¥ TIOCTaHOBKY OIIBITOB TI0 TIPOBEPKE MPEIOKEHHBIX TUIIOTE3.

Bosbiioe BHMMaHUE yAeNsEeTCs PElIeHUI0 pacuETHBIX M KaueCTBEHHBIX 3aaad. Ilpu sTom mis pacu€THbIX
3aad TPUOPUTETOM SIBISIFOTCS 3aladdl C SIBHO 3aJaHHOW U HeA6HO 3a0aHHOU (HU3WYECKOH MOJIENbIO,
MO3BOJISIOIINE TPUMEHATh M3Y4YEHHbIE 3aKOHBI M 3aKOHOMEPHOCTHM KaK W3 OJHOro paszena Kypca, Tak
¥ MHTETPUpPYS MPUMEHEHUE 3HAHWW U3 Pa3HBIX pa3/enoB. J[JIs KaueCTBEHHBIX 33aJad MPUOPUTETOM SIBIISIOTCS
3a7aHusl Ha OOBsicCHeHHe / MpelcKa3aHue MPOTeKaHHs (PU3NYECKUX SIBJICHUIH M IMPOIECCOB B OKPY)KAIOIICH
KHU3HH, TPEOYIOIIHEe BHIOOPa PU3NICCKOI MOJIEIHN ISl CUTYAIlH TPAKTUKO-OPUEHTHPOBAHHOTO XapaKTepa.

B cootrBerctBun ¢ TpeboBanusmu ®PI'OC COO k marepualibHO-TEXHUYECKOMY O0€CTeUeHHI0 Y4eOHOro
npoiiecca Kypc GU3MKu yriyOnéHHOro U 0a30BOro YpOBHS B CpeJHEH IIKOJe JOJKEH M3ydaThCsl B YCJIOBHUSAX
npeaMeTHOro kaduHera. B kabunere pu3uku 10KHO OBITH HEOOXOIUMOE TabopaTOpHOE 000PYIOBAHHE IS
BBITIOJIHEHHS YKAa3aHHBIX B MPOrpaMMe YYEHHYECKHUX OINBITOB, JAOOPAaTOPHBIX PabOT M paboT MpaKTHKyMa,
a TaKkXKe IEMOHCTPAIIMOHHOE 000PYI0BaHHE.

JleMoHCTpallMoHHOe  00opynoBaHue (OPMHUPYETCSs B COOTBETCTBHM C TMPUHIMIIOM MHUHUMAJIbHON
JOCTAaTOYHOCTH M O0ECIIEYMBAET TIOCTAHOBKY ITEPEUUCIICHHBIX B MPOTpaMMeE KITFOYEBBIX JEMOHCTpAIHA IS
UCCIICIOBAaHUS M3y4YaeMbIX SBJICHMA M TPOLECCOB, AMIUPHUECKUX M (PyHAAMEHTAIbHBIX 3aKOHOB, HX
TEXHUYECKUX TIPUMECHEHUH.

JlaGopaTtopHoe 00opynoBaHHE AJsl YIEHUUYECKUX MPAKTUYECKUX paboT (opMHUpyeTcss B BUIE TEMaTUYECKHX
KOMIUIEKTOB M 00ecreunBaeTcs B pacuéTe OJHOrO KOMIUIEKTa Ha JBYX oOydarommxcs. TemaTuueckue



KOMIUIEKTBI JIA0OPaTOPHOTO OOOPYIOBaHUS MOJDKHBI OBITh IMOCTPOSHBI HAa KOMILICKCHOM HCIOJIb30BaHUU
AHAJIOTOBBIX W IU(POBBIX MPHOOPOB, a TaKKe KOMIBIOTEPHBIX M3MEPHUTEIBHBIX CUCTEM B BUIE HU(POBBIX
nabopaTopuid.

HEJIN U3YYEHUA YYEBHOI'O ITIPEJMETA «®U3UKA»

OCHOBHBIMU LIENISIMU U3yUeHUsl GUUKH B 00111eM 00pa30BaHUU SBISIOTCS:

e (opmMupoBaHUE UHTEPECA U CTPEMIICHUS O0YUAIOIIMXCS K HAYYHOMY U3YYCHHUIO TPUPOIBI, PA3BUTHE UX
MHTEJUIEKTYalIbHbIX U TBOPUYECKHUX CIIOCOOHOCTEH;

® pa3BUTHE NPEICTABICHUNA O HAYYHOM METOJI€ II03HAaHUS M (POPMHUPOBAHUE HCCIIEAOBATEIHLCKOTO
OTHOIICHHUS K OKPY>KAIOLIUM SIBJICHUSM;

e (opmMupoBaHHE HAYYHOTO MHPOBO33PEHHUS KaK pe3ysibTaTa M3y4YeHHS OCHOB CTPOCHHUS MaTepHUH
U GyHIaMEHTAIBHBIX 3aKOHOB (PH3HKH;

e (QopmupoBaHue YMEHHUI OOBSCHATH SIBICHUS C UCTIOJIb30BaHUEM (DM3MUECKUX 3HAHUN M HAyYHBIX
JI0Ka3aTeNbCTB;

e (opmupoBaHue IMpeACTaBICHUN 0 poiau (U3MKHU U Pa3BUTHS APYTUX €CTECTBEHHBIX HAYK, TEXHUKH
U TEXHOJIOTHIA;
passumue npeocmasienuli 0 803MONCHbIX chepax Oyoywel npogheccuoHaIbHOU 0eameibHOCmU,
CBA3AHHBIX C PUBUKOU, NOO2OMOBKA K OAlbHEUueMy 00VUeHUIO 8 DMOM HANPAGIeHUU.

e JlocTmkeHHe STHX IieNieil o0ecreunBaeTCs PeleHHeM CIEAYIOUINX 3a/4a4 B MPOLECCEe M3YUEHUs Kypca
(bU3KMKN Ha YpOBHE CpeHEro 001ero oopa3oBaHus:

e npuoOpeTeHHe CUCTeMbl 3HAaHUKW 00 oOmMX (U3MUECKUX 3aKOHOMEPHOCTSX, 3aKOHAX, TEOpPHUSX,
BKJIFOYAsT MEXAaHHKY, MOJICKYJSIPHYIO (DM3HKY, JICKTPOJWHAMUKY, KBAHTOBYIO (PH3UKY U DJIEMEHTHI
acTpou3uKH;

e (QopmMupoBaHHE YMEHUI MPUMEHITh TECOPETHUECKHE 3HAHUS ISl OOBACHEHUS (PU3NUECKHUX SIBICHUN
B IIPUPOJIC U JIJISl TIPUHSATHUS IPAKTHUECKUX PEIICHUIA B IIOBCEAHCBHON KHU3HU;

® OCBOGHHE CIIOCOOOB pEIICHHs Pa3IMYHBIX 33134 C SIBHO 3aJaHHON (PU3UYECKON MOAETbIo, 3a/1ad,
MOJIPa3yMEBAIOIINX CAMOCTOSTEIBHOE CO3/IaHue (PH3MUECKOW MOJEIH, afeKBAaTHON yCIOBUSM 3ajadH,
B TOM YHCII€ 3a]]a4 HHKEHEPHOTO XapaKTepa;

e TMOHMMaHUE (PU3NYECKUX OCHOB U MPHUHIIUIIOB JEHCTBHS TEXHUYECKHX YCTPOMCTB U TEXHOJIOTHYECKHUX
MIPOIIECCOB, UX BIUSHHSI HA OKPYKAIOIILYIO CPELy;

® OBJIQJICHHE METOJIaMU CaMOCTOSITEIIFHOTO TIAHWUPOBAHUS M TPOBEACHHS (PU3NICCKUX IKCIECPUMEHTOB,
aHallM3a U MHTEepPIpeTaluu HHPOPMAIIHH, OTpEAeNIEHUs TOCTOBEPHOCTH MOTYYEHHOTO Pe3yIbTaTa;
CO3/IaHWE YCJIOBUU I PAa3BUTHS YMEHUN MPOECKTHO-UCCIEN0BATEIBCKON, TBOPUECKON AEATEIbHOCTH;
passumue unmepeca K cghepam npogeccuonanbHol 0esamenrbHOCmu, CeA3AHHOU C PUSUKOLL.

MECTO YYEBHOTI'O IPEAMETA «®U3UKA» B YYEBHOM IIJIAHE

B cootBerctBumn ¢ ®I'OC COO yrnyOn€éHHbINA YPOBEHBb M3yUeHHUs yueOHOTro penMera « Du3nKka» Ha ypOBHE
cpeaHero o0riero o0pa3oBaHus BIOMpaeTcs 00yUyaroUMUCs, MIAaHUPYIOUIMMHU MPOAOIDKEHHE 00pa30BaHus MO
CHEIHUAIBHOCTIM (PU3NKO-TEXHUYECKOTO MPOoduIs.

VY4eOHBIM IIaHOM MpeayCMOTpeHo u3ydyeHue pusuku B 00béMe 340 1 3a 1Ba roa oOydeHus: 5 4 B HEJEIO
B 10 m 11 kimaccax, Ha 06a3oBOoM ypoBHe B 00BEMe 136 u 3a nqBa roma oOydyeHus mo 2 94 B Hemenmo B 10
u 11 knaccax. B remarnyeckom rianuposanuu i1 10 u 11 kimaccoB mpenoniaratoTcsi pe3epB BpeMEHH, KOTOPbIiA
YUUTEITh MOKET UCTIOIh30BATh ITO CBOEMY YCMOTPEHHUIO, U TIOBTOPHTEIHHO-0000IIAI0IINE YPOKH.

INTAHUPYEMBIE PE3YJIbTATBI
OCBOEHMS YYEBHOI'O ITPEIMETA «®U3UKA»
HA YPOBHE CPEJHET'O OBIIIEI'O OGPA3OBAHUA




OcBoenne yuebHoro mpenmera «®Pusnka» Ha ypoBHE cpeaHero oOmiero oOpa3oBaHus (yriyONnEHHBIN U
0a30BBII  ypOBEHb) MJOJDKHO OOECIeYMBaTh JOCTIDKCHHE CJIEAYIOIINX JHMYHOCTHBIX, METalpeAMETHBIX
U TIPEIMETHBIX 00pa30BaTEIbHBIX PE3yJIbTaTOB.

JIMYHOCTHDIE PE3YJIBTATDBI

Tpasxcoanckoe eocnumanue:
e cOpMUPOBAHHOCTH TPAKIAHCKON MOZUIINN OOYYAIOIIETOCS KaK aKTUBHOTO W OTBETCTBEHHOIO
YJICHa POCCUMCKOTO OOIIECTRA;
® MPUHSATUE TPAJAUIMOHHBIX OOIEYETIOBECUSCKUX TYMAHUCTHUECKUX U JIEMOKPATUICCKIX IICHHOCTEH;
® TOTOBHOCTH BECTH COBMECTHYIO JESATEIBHOCTh B MHTEPECAX TPAkKIAHCKOTO OOIIECTBa, y4acTBOBATH
B CAMOYIIPABJICHUH B TIKOJIE M IETCKO-FOHOIIIECKUX OPraHU3aIlNsiX;
e yMEHHE B3aMMOJICHCTBOBATh C CONMAIBHBIMA WHCTUTYTaMH B COOTBETCTBHHM C UX (DYHKIUSIMU
¥ Ha3HAUYEHHUEM;
® TOTOBHOCTH K TYMaHUTApPHOUW U BOJIOHTEPCKOM NEATEIbHOCTH.
Hampuomuuecxoe eocnumaHue:
e c(hOpPMHUPOBAHHOCTb POCCUUCKOM IPaXKIaHCKON MICHTUYHOCTH, TATPUOTHU3MA,;
® IICHHOCTHOE OTHOIIIEHHUE K TOCYAapCTBEHHBIM CHMBOJIAM; IOCTHKEHUSIM Poccnn B M3HKE U TEXHUKE.
Zlyxoeuo-npascmseuuoe éocnumanue:
e copMUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUIECKOTO TIOBEICHUS;
® CIOCOOHOCTH OIICHWBATH CUTYAIIMIO U IIPUHUMATH OCO3HAHHBIC PEIICHUS, OPUCHTHPYSICh HA MOPAIbHO-
HPABCTBCHHBIC HOPMBI U IICHHOCTH, B TOM YHCJIC B JCATCILHOCTH YIEHOTO;
®  OCO3HAHWE JIMIHOTO BKJIA/IA B IIOCTPOCHUE YCTOMYMBOTO OYAyIIEro.
Dcememuueckoe socnumanue:
® OSCTETUYECKOE OTHOIIECHUE K MUPY, BKJIIOYasi SCTETHUKY HAYYHOTO TBOPYECTBA, MPUCYIIETO (HU3HUECKOMN
HayKe.
Tpyoosoe éocnumanue:
® WHTEpEC K Pa3jIMyHbIM cdepaM MpodecCHOHATHHOHN JCSITEILHOCTH, B TOM YHCIIE CBS3aHHBIM C (DU3HKOM
U TEXHHUKOW, yMEHHE COBepIIaTh OCO3HAHHBIA BBIOOp Oyaymied mnpodeccun U peann3oBBHIBATH
COOCTBEHHBIE JKM3HEHHBIE TIAHBI;
® TOTOBHOCTH M CIOCOOHOCTH K 00pa30oBaHUIO U CaMOOOpa30BaHUIO B 00JacTU (PU3UKK HA MPOTSKEHUH
BCcel KU3HU.

xonozuueckoe eocnumanue:

e cpopMHUPOBAHHOCTH FKOJIOTHUECKOH KYJIbTYpPhI, OCO3HAHHE II00ABHOTO XapaKTepa dIKOJIOTHUECKUX
npo0em;

® [UIAHHUPOBAHUE MW OCYIIECTBICHUE JICWCTBUI B OKPYXAIOIIEH Cpelae Ha OCHOBE 3HAHUA IeNen
YCTOHYHMBOTO PA3BUTHS YEIOBEUECTBA;

® pacHIMpEHUE OMBITA AESITENILHOCTH SKOJIOTMUECKON HAMPaBICHHOCTH Ha OCHOBE UMEIOLITNXCS 3HAHUN TTO
¢bu3suke.

lleHHocmu HAY4YHO020 RO3HAHUA:

e CcPOpPMHUPOBAHHOCTH MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO  Pa3BHTHSA
¢buznyeckoil HayKu;

® OCO3HAaHHE IICHHOCTH HAy4YHOH JesITeNbHOCTH, TOTOBHOCTh B IIpollecce€ U3YYCeHUS (PUUKH
OCYIIECTBIISATH MPOCKTHYIO H UCCIIEIOBATEIILCKYIO NEATSIbHOCTh HHIUBUYATIHHO U B TPYIIIIE.

B npomecce gocTHKEeHHUS TUYHOCTHBIX PE3yJIbTaTOB OCBOSHUS MPOrPaMMBI CPEIHEro 00Iero oopazoBaHus
mo (¢u3nKe Yy OOYYArOIIMXCS COBEPIICHCTBYETCS OMOYUOHANbHBIL — UHMELIeKn, TIPEAIIOIararoii
c(hOpMUPOBAHHOCTH:

CAMOCO3HAHUS, BKITIOYAIOIIETO CIIOCOOHOCTH TOHMMATHL CBOE HMOIMOHAIIBHOE COCTOSIHUE, BHIETH
HaIpaBIICHUs] Pa3BUTHUSI COOCTBEHHON AMOLIMOHAILHOM cephl, OBITH YBEPEHHBIM B ce0¢;
camope2ynupoeanusi, BKITIOYAIOIIET0 CAMOKOHTPOJIb, YMEHHE MPHHHMATh OTBETCTBEHHOCTH 3a CBOE
MOBEJICHNUE, CIIOCOOHOCTh aalTUPOBATHCA K HMOIMOHATBHBIM HM3MEHEHHUSM M TPOSBISATH THOKOCTD,
OBITh OTKPHITBIM HOBOMY;



8HYmMpenHel MOmueayuy, BKIIOYAIOMEH CTpeMIIEHHE K TOCTIDKCHHIO LENU U YCIEXY, ONTHMHU3M,
MHUIMATUBHOCTh, YMEHHUE JICHCTBOBATh, NCXO/I U3 CBOMX BO3MOXKHOCTEH;

mMnamuuy, BKIOYAIOIIEH CIOCOOHOCTh TOHUMATh AMOIMOHAIBHOE COCTOSIHUE IPYTUX, YUUTHIBATh €TO
IIPU OCYILIECTBICHUH OOIIEHNUS, CTIOCOOHOCTh K COUYBCTBUIO U CONEPEKUBAHUIO;

COYUATbHBIX HABIKOG, BKIIIOYAIOIINX CIIOCOOHOCThH BBICTPAaWBaTh OTHOIICHHS C JPYTHMH JIIOABMH,
3a00TUTHCS, IPOSBIATH HHTEPEC U pa3periaTb KOH(IUKTEHI.

METAINIPEAMETHBIE PE3YJIbTATbBI

YHuBepcaibHbIe IO3HABATEIbHbIE IeHCTBUS

Ba3oBble JJornuyeckue aeiicTBUA:

CaMOCTOSITENTLHO (hOPMYJIMPOBATH M aKTyaJIM3UPOBATH IPOOIIEMY, pacCMaTPUBATh €€ BCECTOPOHHE;
ONPEACIISITH UETU AEATeIbHOCTH, 33JJaBaTh apaMETPhbl U KPUTEPUU UX JOCTHUKEHUS;

BBISIBJISITh 3aKOHOMEPHOCTU U TPOTUBOPEYHS B pACCMATPUBACMBIX SBJICHUSX;

paspabaTeiBaTh IUIAaH pEUIEHUsS TPoOJeMbl ¢ y4ETOM aHalM3a HMEIOIIMXCS —MaTepPHATbHBIX
1 HEMaTepHUalbHBIX PECYPCOB;

BHOCUTb KOPPEKTUBBI B JIEATEIBHOCTh, OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB LEJISIM, OLICHUBATh PUCKU
MOCJICICTBUM NCATCIBHOCTH;

KOOPJAMHHUPOBATH U BHITIOJIHATH PabOTy B YCIOBUAX PEATHHOT0, BUPTYAIbHOTO M KOMOMHHPOBAHHOTO
B3aMMO/ICHCTBUS,

pPa3BUBATh KPEATHUBHOE MBIIIJICHUE TIPH PEIIICHUH KU3HCHHBIX MPOOJIEM.

ba3oBrble ncciaenoBareabLCKue AeHCTBHA:

BJIaACTh Haquoﬁ TepMI/IHOJIOI‘I/Ief/'I, KIIIOYE€BBIMU ITOHATUAMHU U METOJaMU (1)I/I3I/I‘-ICCKOI\/JI HAYyKH;

BJIaAC€Th HaBbIKaAMU y‘{€6HO-I/ICCHeILOBaTeHLCKOﬁ u HpOGKTHOﬁ JACATCIIPHOCTH B o0iacTu (1)I/I3I/IKI/I,
CIIOCOOHOCTBIO M TOTOBHOCTBIO K CAMOCTOSITEIFHOMY IOMCKY METOJOB pElIeHHUs 33a7ad (PU3UIECKOro
COACPIKaHUA, IPUMCHCHUIO PA3JIMYHBIX MCTOJOB ITO3HAHUA,

BJIAACTh BUAAMH ACATCIIBHOCTH I10 IMOJIYUYCHHUIO HOBOI'O 3HAHUWS, €0 MHTCPIIpCTALlUU, Hp606pa3OBaHI/IIO
U TIPUMEHEHUIO B PA3IUYHBIX yYEOHBIX CUTyalMsX, B TOM YHUCIIe IPU CO3/IaHUM Y4YEOHBIX MPOEKTOB
B o0nactu pU3MKy;

BBIABJIATE TMPUYUHHO-CICACTBCHHBLIC CBA3WM W AKTYaJIU3UPOBATH 3aJady, BBIABUIaTb THUIIOTE3Y eé
peleHus, HaXOIUTh apryMEHThI Ul J0Ka3aTeslbCTBA CBOMX YTBEP)KACHUH, 3aqaBaTh IapaMeTphbl
U KPUTEPUU PELICHUS,

AHAJIIM3UPOBATDH IIOJYUCHHBIC B XOJ€ PCHICHUA 3aJadud PE3YyJbTaTbl, KPUTHUUCCKH OLCHUBATH HX
AOCTOBEPHOCTD, MIPOTHO3UPOBATHL USMCHCHUC B HOBLIX YCJIOBUAX,

CTaBUTH U (HOPMYITUPOBATH COOCTBEHHBIE 3a7]a4l B 00pa30BaTEIHbHON JEATEIHLHOCTH, B TOM YUCIIE MPU
U3y4YEeHUH (PU3MKH;

JlaBaTh OLEHKY HOBBIM CUTYyallUsIM, OLIEHUBATh IPHOOPETEHHBIN OIBIT;

YMETb MEPEHOCUTD 3HAHU MO (PU3HKE B MPAKTHUECKYIO 001aCTh JKU3HEAEATEIbHOCTH;

YMETbh MHTETPUPOBATh 3HAHUS U3 Pa3HBIX IPEIMETHBIX 00JacTe;

BBIIBUTaTh HOBBIE MWJEH, IpeniaraTb OpPUTHHAJIbHBIE MOJXOJAbI U PEHICHUs; CTaBUTh IMPOOJIEMBI

W 33/1a4M, JOMYCKAIOIINE aTbTePHATUBHBIC PEIICHUSI.

Pabora c unpopmanueii:

BIIa/IETh HABBIKAMU MONyueHUsl HH(POpMauu GU3UMYECKOTO COJePKAHUSI U3 UCTOYHIUKOB PAa3HBIX THUIIOB,
CaMOCTOSITEITbHO OCYIIECTBIIATh TOWCK, aHAJN3, CHCTEMATH3aIlUI0 W WHTEPIPETAIN0 WH(GOPMAIUU
Pa3IMYHBIX BUJOB U (POPM IMpeICTaBICHHUS,

OILICHUBAThH JOCTOBEPHOCTH HH(OPMAIINH;

UCIONIb30BaTh CpeACTBAa HWH(MDOPMAIIMOHHBIX Y KOMMYHHUKAIIMOHHBIX TEXHOJNOTHH B peEIICHUU
KOTHUTUBHBIX, KOMMYHHWKAaTUBHBIX HW OpPraHU3allMOHHBIX 3aaa4 C CO6J'IIO}IGHI/IGM Tpe6OBaHI/H71
PrOHOMUKH, TEXHUKH OE30MaCHOCTH, TMTUEHBI, PeCypCcOoCcOepeKeHNs, MPABOBbIX U ITUYECKUX HOPM,
HOPM HH(POPMAIIMOHHOMN 0€30TacHOCTH;

co3llaBaTh TEKCTHI (DU3MYECKOTO COJACPKAaHUS B pa3uyHBIX (opMaTax ¢ y4ETOM Ha3HAYCHHS
nH(OpMAIINY U 1IeTICBON ayAUTOPUH, BEIOMpAsi ONTUMAIBbHYIO (POpMY IPEACTABICHUS U BU3YATU3AIIH.



YHuBepcajJbHble KOMMYHUKATUBHbIE 1eCTBUS

Oommenue:
® OCYIIECTBJIATH OOIIEHNE HA YPOKaxX (PU3MKH U BO BHEYPOUHOU JCATEITHHOCTH,
® pacro3HaBaTh NPEANOCHUIKM KOH(PIUKTHBIX CUTYallUi M CMATYaTh KOH(JIUKTHI,
e DPa3BEPHYTO U JIOTHYHO M3JIaraTh CBOIO TOUKY 3PEHUS C HCTIOIB30BAHUEM SI3bIKOBBIX CPE/ICTB.
CoBMecTHaA JeATEIbHOCTD:
® [IOHMMATh U UCHOJIB30BATH MPEUMYIIECTBA KOMAHTHON U HHIUBUIYaIbHON paboTHI;
e BHIOMpATh TEMATUKY M METOJIbI COBMECTHBIX JEHCTBHH ¢ yu€TOM OOIIMX MHTEPECOB M BO3MOXKHOCTEH
Ka)KJIOro WieHa KOJIJIEKTHBA,
® IIpPUHUMATh IICJIM COBMECTHOHM NEATEIbHOCTH, OPTraHW30BBIBATh U KOOPAWHUPOBATH NEUCTBHS IO €€
JOCTH)KCHHIO: COCTaBIIATh IUIAH JEHCTBHUM, pACTpenensaTh pOJIM C YYETOM MHEHHH YYaCTHUKOB,
00CYyXJaTh pe3yIbTaThl COBMECTHOU PabOTHI;
e OLIEHHMBATh Ka4eCcTBO CBOETo BKJIaJa H KaKJI0r0 y4acTHHUKA
KOMaHJIbl B OOITUI Pe3yJIbTAT 1O pa3paboTaHHBIM KPUTEPHSIM;
e TpemiaraTh HOBBIC IPOEKTHI, OIICHUBATh MJICHU C MO3WIIMA HOBU3HBI, OPUTHHAIBLHOCTH, TPAKTHUYCCKON
3HAYUMOCTH;
L] OCYHICCTBJI?ITI) IIO3BUTHUBHOC CTpaTeFI/ILICCKOC IIOBCACHHUEC B paSJII/I‘-IHI)IX CI/ITyaIII/IﬂX, HpO?IBJIHTI)
TBOPYECTBO U BOOOpaKEHUE, OBITh MHUIIMATHBHBIM.

YHHBepcaﬂmee PEryjassiTUBHLIC JeHcTBUA

Camoopranuszanms:

® CaMOCTOATEIbHO OCYIECTBJISATH MMO3HABATENbHYIO JAEATEILHOCTh B 00JACTH (DM3UKKM U acTPOHOMUH,
BBISIBJIATH MPOOJIEMBI, CTABUTH U (DOPMYITHPOBATH COOCTBCHHBIE 3a/1a4H;

® CaMOCTOATENIbHO COCTAaBJSATh IUIAH PEHICHUs PACYETHBIX U KAYECTBEHHBIX 3aJa4, IUIAaH BBIMOJHEHUS

MPAKTUYECKOH  PabOThl € y4€TOM  HMMEIOIIUXCS  PecypcoB,  COOCTBEHHBIX  BO3MOXKHOCTEM
Y MPEIINOYTEHUM;

JaBaTh OIIEHKY HOBBIM CUTYaIIHsIM;

pacHIMpsITh paMKH y4eOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MPEIOYTECHUIT;

JieaTh OCO3HAHHBIN BBIOOD, apryMEHTUPOBATH €0, OpaTh Ha ce0si OTBETCTBEHHOCTH 32 PEIIICHHUE;
OIICHUBATh MPUOOPETEHHBIN OTIBIT;

CIoco0CTBOBATH (POPMUPOBAHUIO U MTPOSIBJICHUIO ITUPOKOU SPYAUIMH B 007IaCTH (PUBHKHU, TOCTOSTHHO
MOBBIIIATH CBOW 00pa30BaTENbHBIN U KYJIBTYPHBIN YPOBEHb.

CaMOKOHTPOJIB!

e JaBaTh OIICHKY HOBBIM CHUTYallUsM, BHOCUTH KOPPEKTHBBI B JESATEIHHOCTH, OIEHUBATh COOTBETCTBUE
pe3yIbTaTOB LENSIM;

e BIANETh HAaBBIKAMU TO3HABaTENbHOM pedueKCHH KaK OCO3HAHHS COBEPIIAEMBIX JICHCTBHIA
Y MBICITUTEIBHBIX MPOIECCOB, UX PE3YJIbTATOB M OCHOBAHWH; MCIOJB30BaTh MPUEMBI pedIeKCUn IS
OLICHKH CUTYAIIHH, BEIOOpA BEPHOTO PEIICHUS;

® yMETh OLIEHUBATh PUCKHU U CBOEBPEMEHHO MPUHUMATh PEIIEHUS M0 UX CHUKEHUIO;

MPUHUMATh MOTUBBI 1 ApTYMEHTHI IPYTUX MPU aHATN3€ PE3YIbTATOB IEATCILHOCTH.
Ilpunsitue ceds U APyrux:

® MpUHUMATH ce0sl, MOHUMAsi CBOM HEJIOCTATKH U JJOCTOUHCTBA;

® [IPUHUMAaTh MOTHUBBI U APTYMEHTBI APYTUX IIPU aHATU3€E PE3YyJIbTATOB JACSITEIbHOCTH;

® TIpPHU3HABaTh CBOE MPABO M MPABO JAPYTHX HA OMINOKH.

INPEJIMETHBIE PE3YJIbTATBI
10 kaxace

B npouecce n3ydenus kypcea Gpu3uku yriryonéHHoro u 6a30Boro ypoBHs B 10 kiacce y4eHUK HAYIHTCS:
[TonnMatp (1eMOHCTPUPOBATE) POIb (PU3UKH B IKOHOMHYECKOM, TEXHOJIOTHYECKOM, IKOJIOTHIECKOM,
COIIMAIPHOW M 3TUYECKOU c(epax AeATEIHPHOCTH YEJIOBEKA;, POJIb M MECTO (PU3UKU B COBPEMEHHOM



HAay4yHOM KapTHHE MHUpPA; 3HAYEHUe ONUCAMENbHOU, Ccucmemamusupyowel, O00bACHUMeNbHOU



U NPOCHOCMUYECKOU PYHKYUL PU3ULECKOU MeopUU — MEeXAHUKU, MOJEKVIAPHOU UUKU U MepMOOU-

HAMUKU, POlb PuU3UUecKoU meopuu 6 popMupo8aHuu npeoCmasieHull 0 u3u4ecKol Kapmumne Mupa,

pa3nuyarth (y4uThIBATEH) YCIOBUS MPUMEHUMOCTH MoJieNnell (PU3MUecKuX Te U MPOLECCOB (SBICHUN):

MHEepLMaIbHas cucTeMa 0TCcUYETa, aOCOIIOTHO TBEPAOE TEN0, MaTepUaabHas TOYKA, PABHOYCKOPEHHOE

JBIDKEHUE, CBOOOIHOE TaZicHUe, a0COMIOTHO yIipyTas nedopmariys, abCoIOTHO yIpyroe u abco-

JIIOTHO HEYIPYro€ CTOJIKHOBEHMSI, MOJENIN Ta3a, )KUJIKOCTH U TBEPAOIO (KPUCTAIUIMYECKOIO) Tela,
WJICAIIbHBIN a3, TOYEYHBIN 3apsijl, OQHOPOIHOE IEKTPUUECKOE T0JIE;

pa3nuyaTh yCIoBHs (TPaHMLIBL, 00JIaCTH) TPUMEHUMOCTH (PU3NIECKUX 3aKOHOB, TOHUMATh BCEOOIIHIA Xa-

pakTep QpyHAaMEeHTaIbHBIX 3aKOHOB U OTPAaHMYEHHOCTh MCII0JIb30BAaHHSI YACTHBIX 3aKOHOB,;

aHAJIM3UPOBATH U OOBSICHATH MEXAHUYECKHUE ITPOLIECCHI U SIBJIEHMSI, CII0JIb3Ysl OCHOBHBIE MOJIOKEHUS U
3aKOHBl MEXAHUKH (OTHOCHTEIBHOCTh MEXAaHHMUYECKOTO JABMXCHHS, (POPMYIIbI KHHEMATUKH pPaBHO-
YCKOPEHHOTO ABHKEHUS, npeoopazosanus I anunes 0ns ckopocmu u nepemeujerus, 3aKkoHbl HproToHa,
npuHyun omuocumenvrocmu I anunes, 3aKOH BCEMUPHOTO TATOTEHHSI, 3aKOHBI COXPAaHEHUS UMITYJIbCca
1 MEXaHMUYECKOH PHEPTHH, C843b pabombl CUNbL C USMEHEHUEeM MEeXAHUYEeCKOU dHepeUl, YCl08Us pas-
Hosecus meépoo2o mena);, TPU STOM HUCIOIb30BaTh MAaTEMATHUYECKOE BBIPAKCHUE 3aKOHOB, VKA3bl-
8amb YCN08UL NPUMEHUMOCIU (PUSUYECKUX 3AKOHO08: npeobpazosanull I anunes, 6mopozo u mpemuve2o
3axono6 Hvlomona, 3aKk0H08 coxpaneHusi uMnyibca U MeXaHuyeckou dHepeul, 3aKOHA 8CEMUPHO20
msa2omenusl;

AHAJIM3UPOBATh U OOBACHATH TEIUIOBBIE MPOIIECCHI U SBICHUS, UCIOJIb3YsI OCHOBHBIE monoxeHuss MKT
Y 3aKOHBI MOJICKYJISIDHON (PU3MKH M TEpMOJUHAMUKH (CBS3b JABICHHUS HJICATLHOTO Ta3a CO CpeaHEn
KHMHETUYECKOM PHEprueil TermIoBOro ABUKEHHS U KOHILIEHTPALUeH ero MOJIEKYJ, CBsA3b TEM- IepaTy-
PBI BEILIECTBA CO CPEIHE KUHETUYECKOM YHEPTUeil TeIIOBOro ABMKEHUS €T0 YaCTHll, CBA3b JdaBJie- HUS
WJICAJIBHOTO Ta3a ¢ KOHLEHTPAIMEN MOJIEKYJ U €ro TeMIIeparypol, ypaBHenne Menaeneesa— Kiia-
neripoHa, NepBbIN 3aKOH TEPMOJMHAMUKH, 3aKOH COXPAHEHUS SHEPTUU B TEIUIOBBIX IMpOLieccax); Mpu
3TOM HCIIOJIb30BaTh MAaTEMaTHUYECKOE BBIPAKEHHE 3aKOHOB, VKA3bl8AMb YCI08US NPUMEHUMOCU
ypaeuenus Menoeneesa—Knanetipona;

AQHAIN3UPOBATh U OOBACHATH (ONMUCHLIBATEL) JIEKTPUUECKUE SIBJICHUSI, UCIOJIb3YSl OCHOBHBIE MOJIOXKE-
HUS U 3aKOHBI AJIEKTPOIMHAMUKY (3aKOH COXpaHEHUsI AJIEKTPUUYECKOT0 3apaa, 3akoH Kynona, nomen-
YUATILHOCIb 2NeKMPOCMAMUYEcKo20 Nos, NPUHYUN CYREPROUYUU DTIeKMPUYECKUX NoJetl, Npu 3mom
VKa3bl8as Yclosus npumeHumocmu 3axkona Kynona,; a Takxke NpaKTHYECKH BaKHbIE COOTHOILIEHUS: 3a-
KoHbl OMa JJIg yyacTKa ey | JJIS 3aMKHYTOU JIEKTpUUYeCKou 1enu, 3akoH Jxoyns—Jlenna, npa-
suna Kupxeoga, 3axonsr @apades 05 21ekmpousa);

onucvleamy usuyecKue npoyeccol U s61eHUs, UCNONb3Ysl GeIUYUHBL: nepeMeujeHue, CKOPoCmb, YCKO-
peHue, UMNYIbC meia u Cucmemvl mei, CUild, MOMEHM CUbl, 0aslleHue, NOMEeHYUATbHAsS IHePIUsl, KU-
Hemuueckas 3Hepausi, MexaHudyeckdas dHepeus, paboma Cuibl;, YeHmpocmpeMumenbHoe YCKOpeHue,
Cuna maxcecmu, CUula ynpy20cmu, Cuia mpeHus, MOWHOCMb, IHEP2Usl 83aUMOoO0elicmeus meia ¢ 3em-
NE1 8OIU3U € NOBEPXHOCMU, IHep2Usl YIPY2Ooll Oedopmayuu NPY’CUHbL, KOIULeCm80 meniomsl, a6co-
JIIOMHAsL memnepamypa mena, paboma 8 mepmoOuHamure, 6HympeHHss IHepaUusi U0ealbHO20 0OHO-
amoMHO20 2a3a, paboma udeairbHo20 2a3a, OMHOCUMENbHAS 81AXdCHOCMb 6030yxa, KII/[ udeanvrozo
Mensioeo2o 0sucamens; NeKMpuiecKkoe noie, Hanpsa*CEHHOCMyb 2JIeKMPUYECKO20 NOJISL, HANPANCEH-
HOCMb NOJISL MOYEUHO20 3apA0a UNU 3APANCEHHO20 Wapa 8 8aKyyme u 6 OudieKmpuke, NOMeHyual
NEKMPOCMAMUYECKO20 NOJISl, PAZHOCHb NOMEHYUATI08, INEKMPOOBUNCYWAsL CUNA, CULA MOKA, HANPSI-
Jcenue, MOWHOCMb MOKA, 9NeKMpuYeckas EMKOCMb MNI0CKO20 KOHOEHCamopd, CONpOmueieHue
yuacmka yenu ¢ nocie008amenbHblM U NApailelbHbIM COCOUHEHUEM Pe3UCHOPO8, IHEP2USL DIEKMPU-
4ecKo20 NoJisk KOHOEHCamopa,

00BSICHATH 0COOEHHOCTH MPOTEKaHMsI (PU3NYECKHX SIBICHUI: MEXaHUYECKOe JIBUKEHHE, TETUIOBOE JIBH-
YKCHHME YaCTHI] BEIIIECTBA, TEIJIOBOE PaBHOBECHE, OPOYHOBCKOE JIBIXKEHHE, D Py3us, ucnapeHue, Kure-
HUE U KOHJIEHCALUs, IUIaBJICHUE U KPUCTAIIM3allMs, HAaPaBIEHHOCTh TeIUIONEepeaayn, SIeKTPU3aIHs
T€J, IKEUNOMEHYUATLHOCTb NOBEPXHOCMU 3APANCEHHO20 NPOBOOHUKA,

IPOBOJUTH MCCIIEIOBAHNE 3aBUCUMOCTH OJHON (PM3NYECKON BEIMUYMHBI OT JPYTOM C HCIOJIb30BaHHEM
MPSIMBIX U3MEPEHUI: TPU 3TOM KOHCTPYUPOBATh YCTAHOBKY, (DUKCHUPOBATh PE3yJIbTaThl MOITYUEHHON
3aBUCHUMOCTH (DPM3MUYECKUX BEIHUUH 8 8UOe epadhuros ¢ y4émom adCconOmHbIX no2peuHocmell usme-
peHutl, JieNaTh BBIBOJIbI 1o pe3ynbTaraM UCCIIC/IOBaHMS;



MPOBOANTH KOCBEHHBIC N3MEPEHHs (U3MUECKUX BEIWYHH; PH 3TOM BBIOMPATh ONTHMAJIBHBIA Me-
TOJl U3MEPEHHUS, OLICHUBATh A0COIIOTHBIC M OTHOCHTENIBHBIE MOTPEITHOCTH MPSIMBIX M KOCBEHHBIX
U3Mepe-HUi;

nPoBOOUMb ONbIMbL NO NPOBEPKE NPEONONCEHHOU 2UnOome3ssl. NIAHUPOBAMb IKCNEPUMEHM, coOu-
Pamb 3KCNepUMeHmanbHylo YCMaHo8KYy, AHaIU3UPOSaAms NOJYYeHHble pe3yIbmamsl U 0elams Gbl-
800 0 cmMa-myce npeoioNCeHHOU 2UNomesbl,;

co0oaTh mpaBuiia 0e30MacHOro TpyAa MpH MPOBEICHUH HCCICI0BAHNN B paMKaxX y4eOHOTO JKC-
e~ pUMEHTA, NPaAKmuKyma 1 y4eOHO-MCCIIeI0BATEIbCKON U MPOEKTHOM JAEATEIBHOCTU C HCIIOJIb-
30Ba-HUEM U3MEPHUTEIBHBIX YCTPOUCTB U JAOOPAaTOPHOTO 000PYI0BaHUS;

pemaTb pacyE€THbIC 331a4M C SBHO 3aJlaHHON U HeABHO 3a0aHHOU (HU3NYECKON MOJENbIO: HAa OCHO-
Ba- HUM aHAJIN3a YCJIOBUS OOOCHOBBIBATH BHIOOP (M3MUYECKOI MOJIEIH, OTBeyaromei TpeOoBaHu-
SIM 3a- Ja4M, IPUMEHATH (YOPMYIIbI, 3aKOHbI, 3aKOHOMEPHOCTH U NOCTYIambl QUIULECKUX Meopull
IIPU UC- TIOJH30BAHUU MATEMATUYECKHX METOJIOB PEIICHUs 3a/1a4, IPOBOJUTH PacyEThl Ha OCHO-
BaHUM MMEIO- IUXCS JAHHBIX, aHAIM3UPOBAThH PE3YJIbTAThl M KOPPEKTUPOBATH METObI PEIICHUS C
y4E€TOM IOJTyYeH-HBIX Pe3yJIbTaTOB;

pemaTh KaueCTBEHHBIC 3a1auu, mpeoyrowue npUMeHeHus 3HAHULL U3 PA3HLIX PA30e108 WKOIbHO2O
Kypca puauku, a maxoce uHmezpayuu 3HAHUU U3 Opyeux npeomMemos ecmecmeeHHO-HAYUHO20
YuKna.: BBICTPAUBATh JIOTHUECKYIO LIEMOYKY PACCYKICHUN ¢ ONOPOX HA M3YyYEHHBIE 3aKOHBI, 3aKO-
HOMEPHOCTHU (PU3HYECKUE SBIICHUS;

UCNONIb308aMb Meopemudeckue 3HaHus 0 00bACHEeHUs. OCHOBHbIX NPUHYUNOE pabOmul usmMepu-
mesb-HblX NPUOOPOS, MEXHUYECKUX YCMPOUCME U MEeXHOI0SULECKUX NPOYECCO8;

MCIOJIB30BaTh TEOPETUYECKUE 3HAHUS 1O (PHU3MKE B MOBCEIHEBHOW KHU3HM U obecrieueHus: 6e3-
OIlac- HOCTH NpH OOpameHnH ¢ MpuOOopaMH W TEXHHUYECKHMMH yCTPOHCTBAMH, JUIS COXPaHCHHS
3II0OPOBBSI U COOJTIOJICHHUS HOPM KOJIOTUIECKOTO ITOBEICHUS B OKPYKAIOIIEH Cpene;

MPUBOANTH MPUMEPHI BKJIAla POCCHUCKUX M 3apyOeKHBIX YUYEHBIX-(U3UKOB B Pa3BUTHE HAYKH, B
00B-sICHEHHE MPOLIECCOB OKPYKAIOIIETO0 MUPA, B PA3BUTHE TEXHUKU U TEXHOJIOTHIA;

AHATUZUPOBATNL U OYEHUBAMb NOCIEOCMEUs. OLIMOBOU U NPOU3BOOCIBEHHOU OesiMelbHOCU Yello-
8eKd, CeA3AHHOU ¢ PUIUYECKUMU NPOYeccamu, ¢ NO3UYUL IKON02UUeCcKol De30nacHocmu, npeo-
cmag- JleHull 0 PayUoHAIbHOM NPUPOOONONLIOBAHUU, A MAKAHCE PA3ZYMHOM UCNONb30BAHUU 00~
CMUIICEHUTL HAYKU U MeXHONI02Ull OJis OAbHENUe20 Pa3eumust 4elo8e4ecko2o ooujecmea,

MPUMEHSATH pa3IMyHbIe CI0COObI PabOThI ¢ HHpOpMannel pU3nIecKoro coaep kaHus ¢ UCIOJIb30Ba-
HUEM COBPEMEHHBIX MH()OPMAIIMOHHBIX TEXHOJIOTHI: IIPH ATOM HCIOJIH30BATh COBPEMEHHBIE HH-
¢dop- MaMOHHBIE TEXHOJOTHH JUIsl TIOWCKA, epepadOTKU M TPEABbSIBICHNs YIeOHOH W HaydHO-
MOMYJIAPHON MH(OpPMAIMK, CTPYKTYPUPOBAHUS U MHTEPIPETalUU HHPOPMAIUK, MOTYyYEeHHOH 13
Pa3IUYHBIX MC- TOYHUKOB; KPUTHUECKU aHAJTU3UPOBATh MOIy4aeMyto HH(GOpMAIUIO U oyeHusamy
e€é 00CMOoBepHOCHb KAK HA OCHO8E UMEIOWUXCS 3HAHU, MAK U HA OCHO8E AHANU3A UCMOYHUKA UH-
Gopmayuu;

NPoABIAMb OPAHU3AYUOHHBLE U NOZHABAMEbHbIE YMEHUS CAMOCMOAMENbHO20 NPUOOpemeHus Ho-
6bIX 3HAHUL 6 npoyecce BbINOIHEHUs NPOEKMHLIX U YUeOHO-UCCIe008aMeNbCKUx pabom,
paboTaTh B IpymIie ¢ BHIIOJHEHUEM Pa3IMYHBIX COIMAIBHBIX POJIeH, MIIaHUPOBaTh paboTy IpyI-
ITBI, PAIIMO- HAJTBHO PaCpeACTIATh NeSITeILHOCTh B HECTAHJAPTHBIX CUTYAIHX, a/IEKBaTHO OLICHH-
BaTh BKJIAJI K&K-JIOTO U3 YYACTHUKOB TPYIIBI B PEIICHUE paCCMaTPUBAEMON TTPOOIIEMEI;

NPOAGIAMb MOMUBAYUIO K 6y0yujell npogheccuoHanbHOU 0esmeabHOCHU NO CReYUaIbHOCMAM PU3UKO-
MEeXHUYecK020 NPopUIA.

11 kanace

10

B npouecce nzydenus kypca Gpusnku yriay6uéHHoro u 6a3osoro ypoBHs B 11 kiacce y4eHUK HAYUHUTCS:

MOHUMATh (JIEMOHCTPUPOBATH) POJIb (U3UKH B SKOHOMHYECKOM, TEXHOJIOIMYECKOM, COLMAIbHOM
U 3TUYEeCKOW cdepax esATeIbHOCTH YeNOBEKa; Pojb U MECTO (U3WKH B COBPEMEHHOW Hay4yHOM
KapTHHE MUPA; pOjb aCTPOHOMHUHU B NMPAKTHUECKON EATEIbHOCTH Y€JIO0BEKA U JaJIbHEHIIEM HayqHO-
TEXHUYECKOM Da3BUTHUHU; 3HAYEHUE ONUCAMENbHOU, Ccucmemamusupyouel, o0biACHUMENbHOU
U NPOCHOCMUYECKOU (QYHKYUL u3uueckou meopuu — 1eKMpPOOUHAMUKU, CREYUAIbHOU Meopuu
OMHOCUMENbHOCU, K8AHMOBOU ¢hu3uKy, poib (U3NYECKOH TeopuH B GOPMHPOBAHUU
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MPEACTABICHUH O (PU3MYECKOW KapTHHE MHPa, MECTO (PU3MUECKOW KapTHHBI MUpPa B OOIIEM psIy
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MPEACTABICHUIN O IPUPOJIE;

pa3nuyath (YIUTHIBATH) YCIOBUS MPUMEHUMOCTH MoOjeNel (U3NYECKUX Te M MPOIECCOB (SBJICHUN):
OHOPOJHOE 3JIEKTPUYECKOE M OJHOPOJHOE MArHUTHOE IIOJs, TapMOHWYECKHE KoJeOaHus,
MaTEeMaTHYECKU MAasTHUK, UJCAbHBIN NPY>KUHHBIA MasTHUK, TADMOHUYECKUE BOJIHBI, UJI€AIbHbII
KoJieOaTeIbHBI KOHTYP, TOHKAs JIMH3a; MOJIeTIel aToMa, aTOMHOT'O sijpa M KBAHTOBOM MOJICTIV CBETA;
pa3nuyath yciaoBHs (TpaHUlbl, 00JacTH) NPUMEHUMOCTH (U3UUYECKUX 3aKOHOB, HOHUMAMb
gceobwull xapakxmep @OYHOAMEHMAIbHBIX 3AKOHO8 U OSPAHUYEHHOCb UCHONIb306AHUS UYACMHBIX
3AKOHO8;

aHAJIM3UPOBATh M OOBICHATH 3JICKTPOMArHUTHBIE IMPOIECCHl M SIBICHMS, HCIIOJIb3YsS OCHOBHBIE
MOJIOKCHUST M 3aKOHBI DJIGKTPOJWHAMUKH M CHEIHAIBHON TEOPUU OTHOCUTEIBHOCTH (3aKOH
COXPaHEHHUs DJIEKTPUYECKOro 3apsijaa, cujia Amrmepa, cuia JlopeHna, 3aKOH 3JIeKTPOMarHUTHOM
uHaykuud, npaBuwio Jlenma, cBsazp OJIC caMOMHIYKIMHM B 3JIEMEHTE 3JEKTPUYECKOM IIeNU CO
CKOPOCTbIO M3MEHEHHsSI CHJIbl TOKa; TOCTYJaThl CHELHATbHON TEOPUU OTHOCUTEIBHOCTH
OHHIITEHHA);

aAHAIM3UPOBATh U OOBSCHATH KBAHTOBBIC MPOIIECCHI M SBICHUS, UCTIONIB3YS IMOJIOKCHHUS KBAaHTOBOU
¢busuku (ypaBHeHue DiHIITeHHA s GoTodaddexTa, nmepBolil U BTOPOil mocTynarel bopa, mpuHLHUIT
COOTHOILIEHUS HeompeaenéHHocTell [eif3enOepra, 3aKOHBI COXpaHEHHs 3apsA0BOTO U MacCOBOTO
YKCell ¥ SHEPTUU B SJEPHBIX PEAKIHIX, 3aKOH PATUOAKTHBHOIO pacmaja);

ONMHCHIBATh (U3MYECKHE TMPOLECChl U  SIBICHUSA, WCIOJBb3YSd BEIUYHHBL HAMPsHKEHHOCTD
AJIEKTPUUYECKOTO  TOJSL, TOTCHLIMAT S3JEKTPOCTATHUECKOTO TOJsI, Pa3HOCTh IOTEHIHAJIOB,
ANEKTPOABIIKYIIAS CHUJIa, HWHAYKIHMS MAarHUTHOTO TIOJsl, MAarHUTHBIM TOTOK, cuia AMIiepa,
WHIYKTHBHOCTD, JJICKTPOJBIDKYINAS CHJIA CAMOWHIYKIIMU, SHEPTUs MarHUTHOTO ITOJISI TIPOBOJIHUKA
C TOKOM, PENIATUBUCTCKUI HUMITYJIbC, IIOJIHASI SHEPT U, SHEPTHUS MTOKOsI CBOOOHOMN YaCTHUIIbI, SHEPTUs
Y UMITYJIbC ()OTOHA, MACCOBOE YUCIIO U 3apsil sApa, SHEPT U CBS3HU SAPa;

OOBSICHATE OCOOCHHOCTH TPOTEKAHUS (DU3MUSCKUX SIBJICHUW: JJIGKTPOMATHUTHAS WHIYKITHUS,
CaMOWHIYKITUS, PE30HAHC, MHTEPPEPCHIUS BOJH, MUQPPAKIMS, TUCIICPCHUs, MOJIIHOC BHYTpPEHHEE
oTpaxkeHue, ¢oroanekTpuueckuil 3pdext (porodaddekr), anpda- u OGera-pacnaabl sjep, ramma-
U3ITydeHue sjaep; GU3nIecKue MPUHITUIBI CIEKTPATbHOTO aHATN3a U PabOoTEHI Jiazepa;

onpeodensims HanpasieHue UHOYKYUU MASHUMHO20 N0 NPOBOOHUKA C MOKOM, Culbl Amnepa u cuivl
Jlopenya,

cmpoums usobpadcenue, cozdagaemoe NIOCKUM 3ePKANIOM, MOHKOU JUH30U, U PACCYUMbIBAMb €20
Xapakmepucmuxu,

NPUMEHAMb  OCHOBONOAA2AIOWUe ACMPOHOMUYECKUe NOHAMUS, MeOpul U 3aKOHbl 014 AHATU3A
U 00vACHeHUs u3uuecKUx Npoyeccos, NPOUCXOOAWUX 6 38630aX, 6 36E30HbIX CUCmeMaXx,
8 MedHC2aNaKMUYecKoll cpeoe, 08UNCEHUsI HeOeCHbIX meJl, I80I0YUU 36€30 U Bcenennoi;

MIPOBOJIMTH HWCCIICIOBAHUE 33aBHUCHMOCTEH (HU3MYECKHX BEIMYMH C WCIOIH30BAHUEM MPSIMBIX
W3MEpEHUil: TpU HTOM KOHCTPYHUPOBATh YCTAaHOBKY, (UKCHPOBATH pPE3yNbTAThl MOJIYYEHHOMN
3aBUCHMOCTH (DU3WYCCKUX BEIUYMH B BHJEC TpPapUKOB C Y4ETOM aOCONIOTHBIX IOTPENTHOCTEH
M3MEpEeHUH, IenaTh BHIBOJIBI 110 pe3yJIbTaTaM UCCIICIOBAHHUS,

MIPOBOJNTH KOCBEHHBIE N3MEPEHHsI PU3NYECKUX BEIUYHMH; IIPU TOM BBIOMPATh ONTHUMAIBHBIA METO/
W3MEpEHUs, OIICHUBATh AOCONIOTHBIE W OTHOCHTEIBHBIC IOTPEINTHOCTH MPSAMBIX H KOCBEHHBIX
U3MEPECHU;

MIPOBOJMTH OTBITHI IO MPOBEPKE MPEITIOKEHHONW THUIMOTE3bl: TUIAHUPOBATH IKCIEPUMEHT, COOMpaTh
IKCIIEPUMEHTAILHYIO  YCTAaHOBKY, aHAJIM3UPOBATh IOJyYCHHBIC PE3YJIbTAThl H JIENATh BBIBOJI
0 cTaTyce MPeI0KEHHON THIIOTE3HI,

ONUCHIBAMb MEMOObL NOTYYEHUS HAYUHBIX ACIPOHOMUYECKUX 3HAHULL

coOmrofaTh TpaBmia 0€30MacHOro TpyAa NpU TPOBEACHHHM HCCIEIOBAHMA B paMKax y4eOHOTO
IKCIIEPUMEHTa,  MPAaKTHKyMa | Y4eOHO-HCCIEAOBATEeIBCKONM W MPOEKTHOH  JeSATCIIbHOCTH
C MCTIOJIb30BAaHUEM U3MEPUTENLHBIX YCTPOUCTB U J1a00paTOpHOTO 000PYI0OBAHUS;

pemate pacy€THbIE 3a7aud C SIBHO 3aJlaHHOM U HesA6HO 3a0aHHOU @U3UYECKOl Moodenvio: Ha
OCHOBaHWM aHaJN3a YCJIOBUS BHIOMpATh (hM3MUECKHUE MOJENH, OTBEYAIOIINE TPEOOBAHMSIM 3aJauH,
MPUMEHITh (QOPMYJIbI, 3aKOHBI, 3aKOHOMEPHOCTH U TMOCTyJdaTrhl (U3UYECKUX TEOpHH Ipu
WCIOJIb30BAaHUN MAaTEMATHUYECKUX METOJIOB PEIICHHs 3a1a4, IPOBOIUTE PACUEThl HA OCHOBAHUU
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UMEIOIUXCS JTaHHBIX, aHAJTU3UPOBATh PE3yJIbTaThl U KOPPEKTHUPOBATH METOJBI PEIICHUS C YUETOM
MOJTy9E€HHBIX PE3yJIbTaTOB;

peliaTh KadeCTBEHHBIC 3aJIa4yM, TPEOYIONIMEe MPUMEHEHU 3HAHUH U3 Pa3HbIX Pa3felioB IIKOJBLHOTO
Kypca GpHU3UKU, a makoce unmespayuu 3HAHUL U3 Opy2ux npeomemos eCmecmeeHHO-HaAY4HO20 YUKIA!
BLICPAUBAMD  JIO2UYECKVIO  YENOUYKY  PACCYXHCOeHUNl ¢ ONOpol HA  U3VHEeHHble  3AKOHbL,
3AKOHOMEPHOCMU U (huzuyecKue s6ieHus.;

UCnoIbL306amMb  meopemudeckue 3HAHU 0as  OOBACHEHUs OCHOBHBIX NPUHYUNOE pPAOOMbL
UBMEPUMENbHBIX NPUOOPOB, MEXHUYECKUX YCMPOUCME U MEXHOI02UYECKUX NPOYECCO8;

MPUBOJIUTH TPUMEPHI BKJIAZa POCCUHUCKHX M 3apyOCKHBIX YUEHBIX-(QU3MKOB B pa3BHTHE HAyKH, B
00BSICHEHHE MPOLIECCOB OKPYIKAIOIIET0 MUPA, B PA3BUTUE TEXHUKU U TEXHOJIOTHUH;

AHATU3UPOBAMb U  OYEHUBAMb NOCIeOCmBUs OblMoBol U NPOU3BOOCMBEHHOU OesmelbHOCU
YenoBeKa, CEA3AHHOU C (QUBUYECKUMU Npoyeccamu, ¢ NO3UYUL IKOJIOSUHECKOU 0Oe30nacHOCU,
npeocmasieHull. 0 PAYUOHATLHOM NPUPOOONONL30BAHUU, A MAKI’CEe PAZYMHOM UCHOIb308AHUU
00CmudICeHUll HAYKU U MEXHONI02Ull 0JIsl OANbHeue20 PA36Uumusl 4eioseuecko20 0ouecmaa;
MIPUMEHSTh pa3iuuHbie  CrocoObl  paboThl ¢ MHpOpMamMeld  (U3NIECKOTO  COACPIKAHUS
C HCIIOJIB30BAaHUEM COBPEMEHHBIX HMH(DOPMAIIMOHHBIX TEXHOJIOTHM: IPH 3TOM HKCIIOIb30BATh
COBpeMEeHHBbIC WH(OPMAITMOHHBIE TEXHOJIOTHUH JIJISl TIOUCKA, TIepepaboTKU U MPEIbIBICHUS YIeOHOM
U HAy4YHO-TIONMYJSpHOW HH(OpMAIMK, CTPYKTYPUPOBAaHHMS M HMHTEPIPETAllUH WHPOPMAIUH,
MOJIYYCHHON M3 Pa3IUYHBIX UCTOYHUKOB; KPUTUYCCKH aHAIM3UPOBATH MOJTydaeMyr HH(OPMAITUIO
U OIICHMBAaTh €€ JOCTOBEPHOCTh KaK HAa OCHOBE MMCIOIIMXCS 3HAHHMM, TaK M Ha OCHOBE aHAJIM3a
MCTOYHHKA HH(POPMALINY;

NPOsGISAMb OP2AHU3AYUOHHbIE U NO3HABAMENbHbIE YMEHUS CaAMOCMOAMENIbH020 NPUoOpemeHus
HOBbIX 3HAHUIL 8 NPOYecce GbINOIHEHUS. NPOCKMHBIX U Y4eOHO-UCCIe008amenbCKux pabom, padboTaTh
B TpPYIIE C WCIOJHEHHEM pa3IMYHBIX COIMAJIbHBIX pOJICH, IUIAHUPOBaTh pabOTy TpPYIIIIbI,
paIMOHATIFHO PACIpeAeIIATh ACSITEILHOCTh B HECTAHJAAPTHBIX CHTYAIUsX, aJCKBATHO OICHUBATH
BKJIQJI KaXJIOTO U3 YYaCTHUKOB TPYIIIBI B PEIICHUE pacCMaTpUBaEeMOi MPOOIIeMBI,

NPOAGISAMb MOMUSAYUIO K OyOywetl npoghecCUOHANbHOU 0esimeIbHOCIU N0 CHEeYUATbHOCMAM (U3UKO-
MEXHUYECKO20 npoghu.



COJAEPKAHUE YYEBHOI'O IIPE/IMETA «®U3UKA»

10 kaace

ba3oBblil ypoBeHb (2 yaca)

YrinyOneHHsiii ypoBeHsb (5 4acoB)

Tema 1. ®usnka 1 METOBI HAYYHOT'O TIO3HAHUS (2 yaca)

Tema 1. dusnka 1 METO/IbI HAYYHOTO MO3HaHUS (6 YacoB)

®usuka — Hayka o npupoze. Hayunbie METOIBI MO3HAHUS OKPYKAKOLIETO MU-
pa. Poiib sKkciepyuMeHTa 1 TEOPUH B MPOLIECCE TO3HAHUS IPUPOJIBI. DKCIIe-pHU-
MEHT B (¢u3uke. MoaenupoBanue GU3NIECKUX SIBJICHUH U MPOIECCOB.
Hayunble runoressl. PU3nyecKkue 3aKOHbl U TEOPHUH. | paHULIbI IPUMEHUMO-
cTH $u3NIecKuX 3akoHOB. [IpuHITMT cooTBEeTCTBUSA. POJIb M MecTO U3HKHU B
(hopMHUPOBaHUH COBPEMEHHON HAYYHOW KapTHHBI MUPA, B IPAKTUICCKOM J1es-
TCILHOCTH JIIOACH.

JlemoHcTpanuu 1. AHaIOTOBBIE ¥ IU(PPOBBIC K3MEPUTEIBHBIC TPUOOPHI, KOM-
[bIOTEPHBIC JATYUKHU

®dusnka — (yHIaMeHTanbHas Hayka o npupozae. Hayunsiii MeTos nmo3na- Hus
W METOJIbI UCCIICIOBAHMS (PU3UICCKUX SBICHUI. DKCIIEPUMEHT U TEOPHUSIB
rpolecce no3Hanus npuposl. Habmonenue u sSkCcriepuMenT B (QU3HKe.
Cnocobul usmepeHusi pusudeckux 8elUduH (AHaI0208vie U Yupposwvie uzme-
pumenvHovle npubopsvl, KoMNnbIOMepHble damuukosvie cucmemst). Iloepewro-
cmu uzmeperull huauuecKux eerudun (AOCOIOMHAL U OMHOCUMENbHAS).
MonenupoBanue (GpU3NICCKUX SBICHUN U MPOIECCOB (MaTepuaibHAs TOYKA,
abCOIOTHO TBEPIOE TENO, UI€aTbHAS )KUIKOCTh, UICATbHBIN Ia3, TOUYCUHBIN
3apsia). ['unoresza. Guznueckuii 3aK0H, TPAHUIIBI €T0 IpUMEeHUMOCTH. Du3u-
qyeckas Teopust. Postb u MecTo pu3uku B GOpMUPOBAHUN COBPEMEHHOM HayY-
HOU KapTUHBI MUPA, B TPAKTHUECKOHN JEITEIbHOCTH JIIOICH.
Yuenuueckuii sxcnepumenm, nabopamopusie pabomuol, NPAKMUKYM
1.  MHUszmepenue cunvt moka u Hanpsasjicenust 8 yenu NOCMOsIHHO20 MOKA

NPUNOMOWU AHATIO208bIX U YUDPOBLIX U3MEPUMENbHBIX NPUOOPOS.

2. 3naxomemao ¢ yugposoti rabopamopueti no guzuxe. Ilpumepul u3-

Mepe-HUusl PUBUYECKUX 8eIUYUH NPU NOMOUU KOMNbIOMEPHBIX OAMYUKOS.

Tema 2. Mexanuka (18 gacoB)

Tema 2. Mexanuka (35 gacoB)

2.1 Kunemaruka (5 gacoB)

2.1 Kunemaruka (10 gacoB)
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Mexanudeckoe IBHKeHHE. OTHOCUTEIBHOCTh MEXAHMUECKOTO JIBUXKEHUS.
Cucrema otcuéra. TpaekTopusi.

[lepemelienue, CKOPOCTh (CPEIHSS CKOPOCTh, MTHOBEHHAs! CKOPOCTb) U YCKO-
peHre MaTepUaIbHOM TOYKU, UX MPOEKIIUU Ha OCU CUCTeMbI kKoopauHaT. Cio-
YKEHUE IIEPEMELICHUN U CII0KEHHUE CKOPOCTEM.

PaBHOMEpHOE 1 paBHOYCKOPEHHOE MpsAMOIMHEHHoe aBrxkeHue. [ paduku 3a-
BUCHUMOCTU KOOPAUHAT, CKOPOCTH, YCKOPEHUS, TyTH U MEepEMELIECHUsI MaTe- pU-
QJIIbHON TOYKHU OT BPEMEHH.

CBobOogHOE majieHne. Y CKOpeHne CBOOOIHOTO MMaICHHUS.

KpuBonuneliHoe nBuxeHue. [[BrkeHne MaTepraibHOM TOUKHU MO OKPYKHO-
CTH C IMOCTOSIHHOM MO MOJIYJII0 CKOPOCTBIO. YTJI0Basi CKOPOCTh, JINHEHAs
ckopocTb. [lepron u yactora oOpamienus. LleHTpocTpemuTensHoe ycKope-
Hue. Texnuueckue ycmpoucmea u npaKmuyeckoe npumeHenue: CliiIoMeTp,

Mexanuueckoe ABMKeHHE. OTHOCHUTENBHOCTh MEXaHMUYECKOTO JBMIKEHUS.
Cucrema orcuéra.

[ Ipsimas u obpamuas 3a0a4u MEXAHUKU.

Paouyc-6ekmop mMamepuaibHoU MouKU, e20 NPOeKyuu Ha OCU CUCMEMbl KO-
opounam. TpaeKTopusl.

[Tepemerienue, CKOpoCThb (CpeHsAs CKOPOCTb, MTHOBEHHAsl CKOPOCTh) U YCKO-
peHHE MaTepHaIbHON TOUYKH, X MPOEKIUU Ha OCH CUCTeMBI KoopauHaTt. Ciio-
KEHUE IepeMEILEHUH U CII0)KEHUE CKOPOCTEH.

PaBHOMEpHOE M PABHOYCKOPEHHOE NPSIMOJIMHEHHOE JBUKEHUE. 3aBUCH-
MOCTh KOOPJAMHAT, CKOPOCTH, YCKOPEHHMS M IIyTH MaTe€pHajJbHOH TOYKH OT
BPEMEHU U UX IpaduKH.

CBobOonHoe majeHue. YCKOpeHue CBOOOTHOIrO MajeHus. [Jeudwcenue meinda,
OpouieHn020 noo y210M K 20pu30Hmy. 3a6UcCUMOCHb KOOPOUHAM, CKOPOCMU
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NIBUKEHUE CHAPSAOB, LIETTHBIE U PEMEHHBIE MTepeauH.

lemoncmpayuu
1.  Mopaens cucteMbl OTCUETA, MILTIOCTPALIUS KUHEMAaTHYECKUX XapakK-
TEPU-CTUK JBUKCHHUS.
2. [IpeoOpazoBaHue NBIKEHUH C UCTIOIB30BAHUEM MTPOCTHIX MEXAHU3MOB.
3. [Tanenue Ten B BO3AyXE U B pa3pesKEHHOM ITPOCTPAHCTBE.
4.  HaOmoneHue IBUKEHUS Tella, OPOIIICHHOTO TIOJT YTIIOM K TOPH30HTY U
rO-PU30HTAIIBHO.
5. U3Mepenue yckopeHus cBOOOIHOTO MaCHHUS.
6. HammpaBiieHne cKopoCTy U ABMKEHUU TI0 OKPYKHOCTH.

Yuenuueckuii ykcnepumenm, naopamopmuie padomoi’
1.  H3yuyeHue HEPaBHOMEPHOIO JIBHKEHHUS C LIEJIbIO ONPEIEICHHUS MI'HO-
BEH-HOW CKOPOCTH.
2.  HccnemoBaHue COOTHOMICHHS MEXKIY My TSIMH, TPOUICHHBIMU TEIIOM
3a MOCJe0BaTeNbHbIE PAaBHBIE IPOMEXKYTKH BPEMEHHU MIPH PaBHOYCKOPEH-
HOMJIBHKEHUH C HAYAJIbHOW CKOPOCTHIO, PABHOU HYJIIO.
3. 3yueHue nBUKEHHS MIApUKa B BA3KOM HKUIKOCTH.
4. VIzyueHue IBMKCHUS Teja, OpOIIEHHOTO TOPU30OHTAIBHO.

U YCKOPeHUs MamepuaibHOU mouky om gpemenu u ux epaguxu. KpuBoianHei-
HOE IBIKEHUE. [[BrKeHre MaTepuaibHOM TOUKH MO OKPYKHOCTH. YTJIOBas U JIH-
HeitHas ckopocTb. [lepuon u yacrora obpamenus. LleHTpocTpe-mutenpHOe
(HOpMaJIbHOE), KacaTeabHOE (TAaHTCHIIMAJILHOE) U TTOJIHOE YCKOpe-HUE MaTepu-
aJIbHOM TOYKH.

Texuuueckue ycmpoiicmea u mexHoio2udeckue npoyeccyl: CuaoOMeTp, IBU-
KEHHE CHapsAIO0B, IEMHbIE, LIeCTepEéHYaTble W peMEHHBbIE IMepeaayu, CKo-
[pocmuule nugmot.

lemoncmpayuu

Mojenb CHCTeMBI 0TCUYETA, HIUTFOCTPAIUS KHHEMAaTUISCKUX XapaKTEPUCTUK
TBKEHUSI.

Cnocobul uccnedosanus 08UNHCEHUII.

Hnntocmpayus npedenvho2o nepexooa u usmepenue MeHO8eHHOU CKOPOCMU.
[IpeoOpa3zoBanue NBUKEHHI C UCTIOIb30BAHMEM MEXaHU3MOB.

[Tagenue Ten B BO3yXE U B pa3pesKeHHOM MTPOCTPAHCTBE.

Habmoienme ABKEHUS Tejla, OPOIISHHOTO IO/ YIJIOM K TOPU30HTY U TOPH-
30HTAJIBHO.

Hanpasnenue ckopocTy pu ABUKEHUU IO OKPYKHOCTH.

[ Ipeobpazosanue yenosoti ckopocmu 6 pedyKmope.

CpasHenue nymeiti, mpaekmopuii, CKOpocmeti 08UNCEHU OOHO20 U MO20 Jice
meina 6 pasHvlX CUCIEeMAax OMmc4éma.

Yuenuueckuit sxcnepumenm, nadbopamopnusie pabomet, npakmuxym 1syye-
HUE HEPABHOMEPHOTO JIBIKEHUS C LENbI0 OMpeieNieHUus MTHOBEHHOHCKOPO-
CTH.

H3mepenue yckopenus npu NPSAMOIUHEUHOM PABHOYCKOPEHHOM O8UNCEHUU

10 HaKIOHHOU NIOCKOCMUL.

Hccnedosanue 3asucumocmu nymu om epemenu npu pagHoyCKOPEHHOM 08U~
DHCeHUU.

H3mepenue yckopenus c60000H020 nadeHus (PeKoMeHO08aHO UCNOIb308A-
Hue yughposoti nabopamopuu).

V3yueHune ABIMKEHHs Tella, OpOIIEHHOTO TOPU3OHTANbHO. [Iposepka ecuno-
me3vl 0 NPAMOU NPONOPYUOHANLHOU 3A8UCUMOCIU MeHCOY OAbHOCIbIO NO-
iéma u HauanbHOU CKOpoCcmblo menda.

2 3pecb M flanee NPUBOAMUTCA PacLUMPEHHbIV NepeyeHb N1abopaTopHbIX PaboT U OMbITOB, U3 KOTOPOTO YYUTENb AeNaeT BbIBOp Mo CBOEMY YCMOTPEHUIO C Y4ETOM BbibpaHHoro YMK u nmetowerocs 060pyoBaHus.
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H3yuenue 0udicenus meia no OKPY#CHOCHU € NOCIMOSAHHOU N0 MOOYIIO CKO-
[pocmpio.

Uccnedosanue 3agucumocmu nepuooa oopawjeHusi KOHU4eCKo20 MAsimHUKa
om e2o0 napamempos.

2.2 Jlunamuka (7 4yacoB)

2.2 Jlunamuka (10 gacos)

[Ipuniun otHocutenbHocTH ["anunes. [lepseiit 3akon Herotona. Muepnuans-
HbIE CUCTEMBI OTCUETA.
Macca tena. Cuna. [lpunuun cynepno3uuuu cwi. Bropoi 3akon HerotoHna
U1 MaTepUanbHOW TOYKU. TpeTuid 3axkoH HproTOHA 11 MarepuUalIbHBIX TO-
YeK.
3akoH BceMupHoro TsaroteHus. Cuna tsxkectu. IlepBas kocMuyeckas Cko-
POCTb.
Cuna ynpyroctu. 3akos ['yka. Bec tena.
Tpenue. Bunbl Tpenust (mokos, ckonpxeHus, kadeHus). Cumna tpenus. Cyxoe
Tpenne. Cuiia TpeHHs CKOJIBKEHUS U cuila TpeHus nokos. Koaddumment tpe-
Hus. Cuila CONPOTUBIICHUS MIPU IBMXKEHUH TeJla B )KUIKOCTH UJIU Ta3e.
[locTynarenbHOE U BpalaTesibHOE JBMKEHHE a0COIOTHO TBEPIOTO TEa.
MOMEHT CUJIbI OTHOCHUTENIBHO OCH BpaleHus. [lieuo cuibl. YcioBus paBHO-
BECHs TBEPIOIO TEIIA.
Texnuueckue ycmpoiicmea u npakmuyeckoe npumeHeHue. MOAINNITHUKA,IBU-
YKEHNE UCKYCCTBEHHBIX CITyTHUKOB.
Vlemoncmpayuu
. SIBneHue uHepuuu.
. CpaBHeHuE Macc, B3aUMOJIEHCTBYIOIIMX TEJl.
. Bropoi1 3akon HeroToHa.
. U3mepenue cuit.
. CnoxeHue cui.
. 3aBUCUMOCTb CHJIbI YIPYTOCTH OT JedOopMaIuu.
. HeBecomocTh. Bec Tena npu ycCKOpeHHOM MOABEME U MA/ICHUH.
. CpaBHEHUE CHJI TPEHUS MTOKOS, KAYE€HHUS U CKOJIBKCHHS.
. YcnoBus paBHOBecus TBEPIOTO Tena. Buibl paBHOBeCHS.
Yuenuueckuii sxkcnepumenm, nabopamopnvie padomut

1. M3ydeHue nBmxeHus: Opycka 1o HaKJIIOHHOM TIIOCKOCTH.

2. UccnemoBanue 3aBUCHMOCTH CHJT YIIPYTOCTH, BO3HUKAIOIINX B TIPYKUHE

OO ~NO O WN P

[TepBriii 3akoH HeroToHa. MHepimanbuble cucteMbl oTcuéra. [IpuHuun ot-
HocutenbHOCTU ['anmunes. Heunepyuanvhvie cucmemvl omcuéma (onpede-
1eHue, npumepsl).

Macca tena. Cuia. [IpuHuun cynepno3unmu cui.

BTopoii 3akon HeloTOHA /1719 MaTepuaibHOM TOUYKH.

Tperuit 3akoH HpIOTOHA 11 MaTEpUAIIBHBIX TOYEK.

3aKOH  BCEMHUPHOTO TATOTEHUA. IKBUBANEHMHOCMb 2PAGUMAYUOHHOU
U UHEPMHOU MACCDHL.

Cuna TsoKecTH. 3agucumocms yCKopeHus c80000H020 NAOeHUsl OM GblCOMbL
HAO NOBEPXHOCMbIO NIAHembl U Om 2eocpaguueckol wupomsl. /eudxicenue
HebecHblx men u ux cnymuuxos. 3axkonvl Kennepa. IlepBas xocmuueckas
CKOPOCTb.

Cuna ynpyroctu. 3akoH I'yka. Bec tena. Bec mena, osudicywezocs ¢ ycko-
peruem.

Cuna tpenus. Cyxoe TpeHue. Cuia TpeHHUs CKOJIbXEHHS U CUJIa TPEHUS 110~
kos. Koapdunuent tpenus. Cuna CONpPOTUBICHUS MPHU JBMIKEHUU Tela B
PKUAKOCTU WM Ta3e, e€ 3d8UCUMOCTb OM CKOPOCMU OMHOCUMENbHO2O 08U-
DICEeHU.

[asnenue. I uopocmamuueckoe oasnenue. Cuna Apxumeoa.

Texnuueckue ycmpoicmea u mexHoOLO2UYeCKue npoyeccuvl. TOAINUIHUKH,
IBUKEHHE NCKYCCTBEHHBIX CITyTHUKOB.

Vlemoncmpayuu

Habniooenue osudicenus mei 8 UHEPYUATLHBIX U HEUHEPYUATbHBIX CUCTNE-MAX
omcuéma.

[ [punyun omunocumenoHoCmu.

Kauenue 08yx yununopos uiu wapos pasHoll Maccobl ¢ 0OUHAKOBLIM YCKO-
penuem omuocumenvHo HeuHepyYUaIbHOU CUCEeMbl OMCYEmA.

Cpasnenue pasHooeticmeyroweli NPUIOHCEHHbIX K Mey CUl ¢ npouzeede-

HUEM MACCbl meJjld Ha €20 YCKOPEHUE 6 uHepuuaﬂbHoﬁ cucmeme omcuéma.
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U pe3MHOBOM 00pasIie, OT X AePOopMaIlii.
3. UccnemoBanue ycioBHil paBHOBECHS TBEPIOTO TeJa, UMEIOIIETO OCh Bpa-Iiie-
HUWA.

Paserncmeocuii, 603HUKaIOWUX 6 pe3yibmame g3aumooeticmeus mei. Mizmepenue
Macce no 3aumooeticmauro.

Hesecomocmeb.

Bec Tena npu ycKOpeHHOM NOABbEME U Na/ICHUU.

[ [enmpobedsicHble MexaHusMbl.

CpaBHEHHE CHJI TPSHHSI TTOKOSI, KAYSHUS U CKOJIBKEHUSI.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomot, npakmuxym V3me-
pEeHUE PaBHOICHCTBYIOIIEH CHII IPH ABMXKEHUU OpyCKa IO HAKIIOHHOMIIIIOCKO-
CTH.

[ Iposepka eunomesvl 0 HE3ABUCUMOCIU 8PEMEHU O8UNCEHUS OPYCKA NO
HAKJIOHHOU NAOCKOCMU HA 3A0AHHOE PACCMOSIHUE O €20 MACCHI.
VccnenoBanue 3aBUCMMOCTH CHJI YIIPYTOCTH, BOHUKAIOIIMX B MPYKUHEU
pe3nHOBOM 00paslie, OT UX AedopMaliu.

H3yueHue 0sudiceHus cucmemvl mejl, C6A3aHHbIX HUMbIO, NEPEKUHYMOU Ye-pe3
né2kuii O10K.

H3mepenue kod¢puyuenma mpenus no erudune yenoeo2o Kodghguyu-
enma sasucumocmu Fpp(N).

Uccnedosanue 08udiceHus Opycka no HaKI0HHOU NI0OCKOCMU C NepeMeHHbIM
Ko3¢hhuyuenmom mpemus.

H3yuenue 0sudcenus epy3a Ha 841y ¢ MpeHueMm.

2.3 Craruka tBepzoro tena (5 4acos)

AbGcomoTHO TBEpRoe Teno. IlocTymarenbHoe M BpaliaTelnbHOE BUXKEHUE
TBEPAOro Tesa. MOMEHT CHIJIbl OTHOCUTENIBHO OCH BpaieHus. 1lnedo cuibl.
Cnoxenue cwuil, NPUIIOKEHHBIX K TBEpHoMy Teiy. LleHTp Tsxectn Tena.
YciaoBusl paBHOBecUs! TBEPAOIO Teja. Y CTOMYMBOE, HEyCTONMUMBOE, Oe3pas-
JIMYHOE PAaBHOBECHE.

Texnuueckue ycmpoucmea U mMexXHOI02UYecKue npoyeccol. KPOHLITEHH,
CTPOUTEINIbHBIN KpaH, peléTyaThle KOHCTPYKIINH.

lemoncmpayuu

YcnoBus paBHOBecus. Buabl paBHOBeCHS.

Yuenuueckuit sxcnepumenm, nadbopamopnuie padomol, npakmuxym Vccne-
TOBaHME yCIIOBUI PAaBHOBECHS TBEPAOTO TEJA, UMEIOLIETO OCh BPA-IICHHUS.
KoHcTpynpoBaHHe KPOHIITEWHOB U PACUET CHII YIIPYTOCTH.
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W3yueHnre yCTOMUMBOCTH TBEPAOTO TEJIa, UMEIOIIETO TUIOIIAb OMOPHI.

2.3 3aKOHBI COXpaHCHHs B MexaHHKe (6 4acoB)

2.4 3akonbl coxpaneHus B Mexanuke (10 gacoB)

VMmynibec MaTepuaibHON TOUKH (TeNa), CHCTEMBbI MaTepuaibHbIX Touek. M-
1yJIC CWJIBI U U3MEHEHNE UMITYJIbCa TENA.
3aKOH COXpaHEHUs UMITyJIbCca. PeakTUBHOE IBH>KEHHE.
PaboTa cuitbl. MOIITHOCTD CHITBI.
Kunernyeckasi sHeprusi MarepraibHO Touku. Teopema 00 U3MEHEHUU K-
HETUYECKOW SHEPTUH.
[TorenunanbHas sHeprus. [loreHunanpHas sHEprust ynpyro 1eopMUpoOBaH-HOM
npyxunsbl. [loreHnmanbpHas sueprus Tena BOim3u nosepxuoctu 3emin. [loren-
[MaTbHbIE U HETIOTEHIIMATIbHbIE CUIIBI. CBS3b paOOThI HEMOTEHIIUATb-HBIX CHJI C
M3MEHEHNEM MEXaHWYECKOM SHEPTruu CUCTEMBI TeJl. 3aKOH CO- XpaHEHHs MeXa-
HUYECKOW SHEPTUH.
Yupyrue u Heynpyrue CTOJIKHOBEHHUS.
Texnuueckue ycmpoiicmea u npakmuyeckoe npumeHenue: BOJOMET, KOmep,
[PYXUHHBIN TUCTOJET, ABM)KEHNUE PAKET.
lemoncmpayuu
1. 3akoH coxXpaHeHUs UMITYJIbCA.
2. PeakTuBHOE IBUYKEHHE.
3. [lepexox moTeHIMATHHON SHEPTHH B KHHETUYECKYIO U 0OpaTHO.
Yuenuueckuit sxcnepumenm, nabopamopnwie pabomut
1.  H3yuenHue aOCOIOTHO HEYNIPYTOrO yJapa ¢ MOMOUIbIO IBYX OJMHA-
KOBBIXHUTSIHBIX MasiTHUKOB.
2.  HccnenoBaHue cBsi3u pabOTHI CUIIBI C U3MEHEHHEM MEeXaHUUYECKON
SHEP-THUH TeJla Ha IPUMEPE PACTKEHUs pE3UHOBOTO JKI'yTa.

Hmmynbc MaTeprabHON TOUYKH, CUCTEMbI MaTepUaNIbHBIX TOUeK. [lenmp
Macc cucmemvl mamepuanvbHbix mouex. Teopema o ogudicenuu yenmpa
macc.

VIMITyJIbC CHIIBI M U3MEHEHHUE UMITYJIbCA TEJa. 3aKOH COXPaHEHUS UM-
yJIbCa.

PeakTuBHOE IBUKECHUE.

(Momenm umnynvca mamepuanvrot mouku. Ilpedcmasnenue o coxpanenuu
MoMenma umMnyibea 6 YeHmpaibHblX NOJAX.

PaboTa cuiibl Ha MaJIoM U Ha KOHEUHOM iepeMelieHud. [ paghuueckoe
npeocmasieHue pabomol cujibl. MOITHOCTD CHUJIBI.

Kunernyeckas sHeprus MarepuaibHON TOUKU. Teopema 00 N3MEHEHUUKHHE-
TUYECKOI SHEpruy MaTepralbHON TOUKH.

[ToTeHunanbHbIe U HEMOTEHIUANIbHBIE CUJIbl. [lomenyuanvras suepeus. llo-
MeHYUaIbHas FHepeUus ynpy2o oeghopmuposannoii npyxcunsl. Ilomen- yu-
AnbHAs FHepeUs mena 6 00HOPOOHOM 2pasUmMayuoHHom none. Ilomenyu-ano-
Has dHepeUus mena 8 2pasumayuoHHOM noje 0OHOPOOHO20 Wapa (6Hympu u
6He wapa). Bmopas kocmuueckasn ckopocms. Tpembsi Kocmuue-ckas cKo-
[pocmeb.

CBsi3b pabOTHI HEMOTEHIMAIBHBIX CHJI C U3MEHEHUEM MEXaHUYECKOU IHEp-
MM CUCTEMBI T€Jl. 3aKOH COXPAHEHUs MEXaHUYECKOU dHEPTUH. Ynpy-2ue u
Heynpyaue CmMoaAKHOBEHUS.

Ypasnenue beprynnu 0ns uoeanvhotl HHcuoKocmu Kak cieocmeue 3aKoHaco-
Xpanenus mexanuueckou sHepeuu.

Texnuueckue ycmpoticmea u mexHojio2uyecKue npoyeccyl: ABWKEHHE pa-
KET, BOJOMET, KONEP, NMPYKUHHBIM MUCTONET, 2UPOCKON, (ucypHoe Kama-
HUe Ha KOHbKAX.

lemoncmpayuu

3aKOH COXpaHEHUs UMITyJibca. PeakTuBHOE NBUXKEHUE. M3mepenue mouy-
HOCMU CUTDL.

H3menenue snepeuu mena npu cogepuieHuu padomat.

B3aumHble NpeBpalieHNs] KUHETUYECKOW M MOTEHUMAIBHON SHEPrUil IpH
NEHCTBUM Ha TENO CUJIBI TSHXKECTH M CHiibl yrpyroctu. Coxpanenue suep-
euu npu c60O0OHOM NAOEHUU.
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Yuenuueckuii sxkcnepumenm, nabopamopusie padomot, npaKmuKym
1. HU3mepeHnue umnynvca mena no mopmo3HoOMy nymu.
2. H3mepenue cunbl mazu, CKOPOCMU MOOEIU IIeKMPOMOOUTIAL U MOUHO-
Cmu CUbL MA2U.
3. CpasHeHue uzmeHeHUus UMNYIbca meid ¢ UMNYIbCOM CUTIbL.
4. Hccredosanue coxpanerus UMnyaibca npu Yapy2om 63aumMo0eiucmsun.
5. U3mepenue kunemuueckou sHepeuy meia no mopmosHoMmy nymu.
6. Cpasnenue uzmeneHus NOMEHYUAIbHOL SHEPRUL NPYHCUHBL C pAOOMOTi
CUTbL MPEeHUs.
7. Onpedenenue pabomvi cuibl MpeHus RPU OBUNCEHUU Mmed NO HAKTOHHOU
NIIOCKOCTU.

Tema 3. MonekyssipHas ¢pusuka u TepMmogrHamMuka (24 gaca)

Tema 3. MonekyssipHas ¢pusuka u repmMoauHamuka (49 yacos)

3.1 OcHOBBI MOJIEKYJIIPHO-KUHETHYECKOM TeopuH (9 4acoB)

3.1 OcHOBBI MOJIEKYJIIPHO-KHHETHYECKOU TeopuH (15 yacon)

OCHOBHBIE MOJOXKEHUS MOJEKYJISIPHO-KMHETUYECKOW TEOPUU U UX OIBITHOE
obocHoBaHue. bpoyHoBckoe nBuxkenue. Juddysus. Xapakrep ABMKEHUS U
B3aMMOJICMCTBUS 4AaCTHIL] BelecTsa. Moaenn CTpOeHus ra3oB, )KUIKOCTEH U
TBEPJIBIX T€J U 00BICHEHHE CBOMCTB BELIECTBA HA OCHOBE ITHX MOJEICH.
Macca u pa3mepsl Moiieky1. KonnuectBo Bemectsa. [loctossHHas ABoraapo.
TenoBoe paBHoBecue. Temneparypa u e€ uzmepenue. lllkana remneparyp
Llenbcust. Monens uneanbHoro raza. OCHOBHOE ypaBHEHHE MOJIEKYJISIPHO-
KMHETUYECKOM TeOpuH HeaabHoro raza. AOCoIt0THas TeMneparypa Kak Me-
pa cpeHel KNHETUYECKON PHEPTUH TEIJIOBOTO IBUKEHUS YacTHUI] ra3a.
[[Ixana remneparyp KenbBuHa. ['a30BbIe 3akOHBI. Y paBHeHUE MeHaemne-
eBa—Kunaneipona. 3akoH /lansToHa. M30mpouecchl B HeanbHOM rase ¢ mno-
CTOSIHHBIM KOJINYECTBOM BellecTBa. [ paduyeckoe mpencraBieHue u3omnpo-
[IECCOB: M30TEpPMa, U30X0pa, H300apa.

Texnuueckue ycmpoiicmea u npakmuyeckoe npumeHerue: TepMOMeTp, 6apo-

METp.
Vlemoncmpayuu
1. OMBITHI, TOKA3bIBAIOIINE JUCKPETHOE CTPOCHHE BelIecTBa, (hOTO-

rpauUMOJIEKyJ OPraHUYECKUX COEAMHEHUH.
2. OnbITh 10 UG GY3UH KUIKOCTEH U Ta30B.
3. Mojiens OpOyHOBCKOTO JIBFKCHUS.

4. Monens onbiTa [lITepHa.

OcHOBHBIE MOJ0XKEHUS MOJIEKYJIApHO-KHMHEeTHYecKoi Teopun (MKT), nux
onbITHOE 00ocHOBaHue. Juddy3us. BpoyHoBckoe aBmkeHHE. XapakTep
JIBOKEHUS M B3AaMMOJEHCTBUS YaCTHUIL BelIeCcTBA. MoJieni CTpOEHUs Ia3o0B,
PKUAKOCTEN U TBEPBIX TNl U OOBSICHEHHE CBOMCTB BEILIECTBA HA OCHOBE
ATUX MoJieneil. Macca u pa3mepsl MoJiekya (atomoB). KonudecTBo Beriie-
ctBa. [locTosiHHas ABorazapo.

TennoBoe paBHoBecue. Temneparypa u ciocoos! e€ usmepenus. llkana
temrepatyp Llenbcus.

Mopnenb naeansHoro raza B MKT: yacTuiel raza 1BHXKyTCs XaOTHUECKUHU

HE B3aMMOJIEUCTBYIOT APYT C IPYTOM.

["a3oBbIe 3aK0HBI. YpaBHeHUE MeHeneeBa—KnanenpoHa.

AOcomoTHas Temreparypa (mkana remnepatyp KenbBuna). 3akon Jlans-
TOHA.

W3omnponeccsl B uAealbHOM ra3e ¢ NOCTOSSHHBIM KOJIMYE€CTBOM BELIECTBA.
['paduyeckoe npeacTaBiIeHUE U30IPOLIECCOB: U30TEPMa, U30X0pa, U30-

Oapa.

CBs3b MEXKy TaBJICHUEM U CPETHEN KHHETUYECKOW SHEPTUE MOCTYIa-Tellb-
HOTO TETJIOBOTO JBMKEHHSI MOJIEKYJT UAEabHOTO ra3a (OCHOBHOE YpaBHEHUE
MKT wuneansHoTrO Ta3a).

Cea3b abconomuol memnepamypbl mepmMOOUHAMUYECKOU CUCIEMbL CO Cpeo-Hell
KUHemU4ecKoll dHepeuell HOCHYNnameibHOo20 Meni08020 08UNCEHUS €€

19




5. OnbIThI, JOKa3bIBAIOIINE CYLIECTBOBAHUE MEXMOJIEKYJISIPHOTO
B3auUMO-ICUCTBHA.
6. Moienb, WILTIOCTpUpPYIOIIas MPUPOIY JaBICHHS ra3a Ha CTCHKU COCY/Ia.
7. OMBITHL, WILTIOCTPUPYIOIINE YPAaBHEHNE COCTOSIHUS UICATBHOTO rasa,
H30-TIPOIIECCHI.

Yuenuueckuii skcnepumenm, nabopamopnvie padomut

1. Omnpenenenre Maccsl BO3Ayxa B KJIIaCCHOM KOMHATE Ha OCHOBE U3Me-
peHHi00bEMa KOMHATBI, IaBIICHUS ¥ TEMIIEPAaTyphl BO3AyXa B HEH.
2. VccnenoBanre 3aBUCUMOCTH MEXKIY NTapaMeTpaMy COCTOSHUS pa3-

PCKCH-HOT'O rasa.

yacmuy,.
Texuuueckue ycmpoticmea u mexHono2uyecKue npoyeccol: TEpPMOMETp, Oa-
POMETD, noyuenue HaHoMamepuaios.

Vlemoncmpayuu

Moenu ABUKCHHS 9aCTHUI] BEIECTRA.

Mosenb OpOyHOBCKOTO JBUKEHHUS.

Bu0eoponuk ¢ 3anucbio peanbHo20 OPOYHOBCKO20 OBUINCEHUS.

uddysus xuakocTei.

Moaens onbiTa llTepHa.

[IpuTsxeHue MOJIEKyI.

MoJenu KpUCTAIIIMYECKUX PEHIETOK.

HaGnroenue u ncciieioBaHue U30MpOLECcCOB.

Yuenuueckuii sxcnepumenm, nabopamopnuvie pabomel, npaxkmuxym Hccne-
dosanue npoyecca yCmaHo81eHus Mmenio8o20 pagHo8ecust Npu men-1000mene
MeoicOy eopsiueti U X0I00HOU 80OOLI.

H3yuenue uzomepmuuecko2o npoyecca (PeKOMeHO08AHO UCNONb308AHUE
yugposoil rabopamopuu).

H3yuenue uzoxoprnozo npoyecca. Mzyuenue usobapnoeo npoyecca.

/Iposepka ypasneHus cocmosiHus.

3.2 OcuoBsl TepmoguHamMuky (10 yacos)

3.2 OcHoBBI TepMOAHAMHUKH (20 JacoB)

TepmoanHamuueckas cucreMa. BHYTpeHHs 9HEPIHs TEPMOINHAMUYECKON
CUCTEMBI U criocoObl €€ n3MeHeHus. KonndyectBo TemnoTs! U pabora. BHyT-
PEHHSS SHEPrUsl OJHOATOMHOI'O UJICAJIBHOTO ra3a. Buael Teronepenayun:
TEIIONIPOBOJHOCTh, KOHBEKIIMS, U3JIy4EHHUE. Y IeIIbHAsl TEINIOEMKOCTD Be-
miecTBa. KoamuecTBo TEMI0TH IPH TEIIONEpeaaye.

[lonstre 06 aguabatHom npouecce. [lepBblil 3akoH TepmoanHamMuku. [Tpu-
MEHEHHE NEPBOro 3aKoHa TEPMOJMHAMUKH K H3ompoleccaM. ['papuueckas
WHTEpIpeTays paboThI rasa.

BTtopoii 3akoH TepmoauHamMuky. HeoOpaTHMOCTh IPOLIECCOB B IPUPO/IE.
TennoBsie MamuHbl. [IpuHIUTBL AeiicTBUS TEIUIOBBIX MauH. [IpeoOpaso-
BaHUs dHEpruu B TeruioBbiX MamuHax. KITJ[ remioBoit mammuel. [{ukn Kap-
Ho u ero KII/I. Dxonornyeckue npoOiaeMbl TEIIO3HEPTETHKH.

Texnuueckue ycmpoucmea u npakmuyeckoe npumereHue: IBUraTeilb BHyT-
PEHHETO cropaHusi, OLITOBOI XOIOAUIBHUK, KOHIUITUOHED.

lemoncmpayuu

Tepmoounamuueckas (T/]) cucmema. 3adanue enewnux ycnosuti ons T/ cu-
cmembl. Buewnue u enympennue napamempuwl. Ilapamempuor T/ cucmemot

KaK cpeoHue 3HaYeHus 6eUYUH, ONUCHIBATOWUX e€ COCMOANUE HA MUKDO-
CKONUYECKOM YPOGHE.

Hynesoe nauano mepmoounamuxu. Camonpouseonvras peraxkcayus T/ cu-
cmembl K menio6oMy pPagHo8ecuio.

Mogenp uneanbHOro raa B TEPMOJUHAMHUKE — CHCTEMa YPAaBHEHUM: ypaB-
HeHnne MenpaeneeBa—KiianeiipoHa U BhIpaKEHHUE IS BHYTPEHHENH 3HEPIUH.
VY coBus NPUMEHUMOCTH 3TOW MOJENN: HU3Kas KOHLEHTpalUs YacTHII, BblI-
COKHE TeMIepaTyphl. BeipaxkkeHue 11 BHyTpPEHHEN SHEPruu OJHOATOMHOIO
MJEAIHOTO ra3a. Keazucmamuuecxkue u necma-
muueckue npoyecchwi.

OnemeHTapHas paboTa B TepMoJuHaMuKe. Beruucienne pabotel 1o rpaduky
mporiecca Ha PV-nuarpamme.

Terutonepenaya kak criocod n3MeHeHus BHyTpeHHei snepruu T/] cucremsl
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1.  l3MeHeHue BHYTPEHHEH SHEprUM Tela MPU COBEPIICHUH paOOTHI:
BBUIET IPOOKH M3 OyTHUIKM O] JEHCTBUEM CKATOTO BO3/yXa, HArPEBAaHUE
a¢upa BIaTyHHOU TpyOKe MyTEM TpEeHUs (BUACOIEMOHCTPALINSA).
2.  V3MeHeHMe BHYTpPEHHEH SHEpruM (TeMIIepaTypsl) Tea pH TeIIo-
nepe-jaye.
3. OmnbIT o aguabaTHOMY pacIIMPEHUI0 BO3yXa (OIBIT C BO3AYIIHBIM
OT-HHUBOM).
4. Mopnenu napoBoil TypOUHBI, IBUTATENs BHYTPEHHETO CrOpaHus, peak-
TUB-HOTO JIBUTaTeIs.

Yuenuueckuit sxcnepumenm, nabopamopnuie pabomut

1. IsmepeHnue yienbHON TEI0EMKOCTH.

6e3 coBepiieHust paboTsl. KoHBeK1Ms, TEIUIONPOBOHOCTD, H3ny4yeHue. Ko-
TMYEeCTBO TEIIOThL. TermnoéMKocTh Tena. Yoenvuas u monapHas menno- ém-
Kocmu eewjecmsa. Ypaenenue Maiiepa. Y ienbHast TEMJI0Ta CTOPAHUSI TOI-JIU-
Ba. Pacuér xosnmyecTBa TeIoTH Npu Terionepeaade. Ilonsatue o6 aana-
6atrHoM nporiecce. [1epBbIil 3aKOH TepMOJUHAMUKA. BHYTpeHHSs SHEPTUsl.
KonngecTBo TemnoTsl 1 paboTa Kak Mepbl U3MEHEHUs! BHyTpeHHel sHeprun T /]
CHCTEMBI.
BTopoii 3aKk0H TepMOIMHAMUKH JIs1 pABHOBECHBIX ITPOLIECCOB: Uepe3 3a1aH-
HOE paBHOBECHOE cocTosiHue TJI cucTeMsbl IPOXOAUT €IMHCTBEHHAS aaua-
Oara. AGcomoTHas TeMiieparypa. Bropoii 3akoH TepMOAMHAMUKY JJIs1 HEPaB-
HOBECHBIX IPOLIECCOB: HEBO3MOXKHO MEpeaaTh TEINIOTY OT 0oJiee X0- JIOJHOTO
Tena Kk Oosiee HarpetoMy Oe3 kommencanuu (Kiaysuyc). Heo6patu-moctsb
MPUPOJHBIX TporieccoB. [IpUHIUIBI 1EHCTBHS TETITIOBBIX MAIIUH.
KITJI. MakcumansHoe 3nauenue KI1/I. [lukn Kapuo. Oxkonoruueckue ac-
MEKThI UCIOJIb30BaHMs TEIUIOBBIX JBUTaTesel. TerioBoe 3arps3HeHue OKpy-
JKArOLIEN CPEbI. Texnuueckue ycmpoti-
CcmMea u mexHono02udecKue npoyeccuvl: X0JI0UIbHUK, KOHTUIIMOHED, TU3EIIb-
HBII ¥ KapOIOPATOPHBIN IBUTATENHN, NAPOBAsi MYyPOUHA, NOJYYEHUe CBEPXHU3-
KUX memnepamyp, ymuiu3ayusi « menjioesixy 0mxo008 C UCNONb308AHUEM
menyio8o2o Hacoca, Ymuauzayus 6uoopeanuiecko2o monauea 0is ebipa-
OomKu «mennogouy u snekmposuepeuu. /lemoncmpayuu

1. I3MeHeHue TeMiieparypsl Ipu ainadaTHuecKoOM pacIiupeHHH.

2. Bo3ay1iHoe OrHUBO.

3. CpaBHEHUE yICTHHBIX TETUIOEMKOCTEH BEIIECTB.

4. CriocoObl N3MEHEHMsI BHYTPEHHEH SHEPIHH.

5. UccnenoBanue annabaTHOTO IIpoliecca.

6. KomnvromepHovie Mooenu meniogvix 0gueameineu.
Yuenuueckuii sxkcnepumenm, nabopamopnsie padomoi, npaKmuKkym

1. 3MepeHne yaenbHON TEIUIOEMKOCTH.

2. Hccnedosanue npoyecca oCmul8anus 6euecmsd.

3. Uccneoosanue aouabamnoeo npoyecca.

4. H3yuenue 63aumoceasu 3Hep2Uut MeXCMONEKYIAPHO20 3aUMOOECIEUsL
1 memnepamypol KUNeHus H#CUOKOCmel.

3.3 Arperatabie cocTostHus BeriecTBa. Pa3oBbie mepexoanl (5 yacos)

3.3 Arperatnble cocTosiaus BemiectBa. ®azoBbie nepexosl (14 yacos)

[TapooGpa3oBanue u koHAeHCaus. Micnapenne u kurienne. AOCOMIOTHAS U

[TapooGpa3oBanue u KoHACHCAMs. Vicnapenne u Kurenue. Y aenpHas
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OTHOCHUTEJIbHAS BIIAXXHOCTHh BO3Ayxa. HacellieHHbI nap. YenpHas Ter-
n0Ta MmapoodpazoBaHus. 3aBUCHUMOCTh TEMIEpaTypbl KUIEHUS OT JaBiie-
HUS.
Tépnoe Teno. Kpucrammmaeckue u amopdusbie Teaa. AHU30TPOIHS CBOMCTB
kpuctamioB. JKunkue kpuctawisl. CoBpeMeHHble MaTepuaisl. [lnaBienne u
KpUCTaTM3aus. Y JesibHas Teriora miasienus. Cyonuma-us.
YpaBHEHME TEMIOBOro OaiaHca.
Texnuueckue ycmpoticmea u npakmuieckoe npumeHenue: TArpOMETpP U ICH-
XPOMETP, KaJJOPUMETP, TEXHOJIOTUU MTOIyYEHUSI COBPEMEHHBIX MATEPU-AJIOB,
B TOM YKCJI€ HAHOMATEPHAJIOB, U HAHOTEXHOJIOTUH.
Vlemoncmpayuu
1. CBolicTBa HACHIIIEHHBIX TAPOB.
2. Kunenue npy NOHUKEHHOM JIaBJICHHUH.
3. Crioco0ObI U3MEpeHus BIAYKHOCTH.
4. HaGnroeHue HarpeBaHus U IJIABJICHHS KPUCTAITTMYECKOTO BEIIECTBA.
5. JleMoHCTpanysi KpUCTAILIIOB.
Yuenuueckuii sxkcnepumenm, nabopamopnvie padomut
1. IsmepeHne OTHOCUTEIBHON BIaKHOCTH BO3yXa.

TEIUIOTa MapooOpa3oBaHusl.

HacpineHHble U HeHachIeHHbIe apbl. KadecTBeHHast 3aBUCUMOCTb TUIOT-
HOCTH Y JaBJICHUS HACBIIIICHHOTO TIapa OT TEMIIEPATyPhl, UX HE3aBUCH-
MOCTb OT 00bEMa HACBILIEHHOTO Mapa. 3aBUCUMOCTh TeMIIepaTyphl KHIIe-
HUS OT JABJICHUS B KHUIKOCTH.

BnakxHocTh Bo3ayxa. AOCONIOTHASI U OTHOCUTENIbHAS BIAXKHOCTh. TBEpIOE
teno. Kpucrannueckue u amop@Hble Tena. AHU30TPOIHS CBOMCTBKPHCTAI-
noB. [InaBnenue u kpucrayum3anys. Y ienpHas Teriora miasienus. Cyonu-
Marusi.

lechopmayuu meépooeco mena. Pacmsocenue u cocamue. Cosue. Mooy
[Onea. Ilpeden ynpyeux oegpopmayuil.

Tennosoe pacuupernue s’cuoxocmetl u meépovix mej, 00bEMHOe U TUHell-
Hoe pacuupeHnue. AH2apMOHUIM MENN08bIX KOIeOAHULL Yacmuy eeujecmad
KaK NPUYUHA Menio8o20 pacuiuperus mei (Ha KayecmeeHHOM YPOsHe).

[ Ipeobpazosanue sHepauu 6 hazosvlx nepexooax. YpasHenue meniogozo
bananuca.

[losepxnocmuoe namsdicenue. Koagppuyuenm nosepxnocmuoco namsoice-
nus. Kanunnsapuvie senenus. Jlagnenue noo UCKPUSNIEHHOU NOBEPXHOCHIBIO
orcuokocmu. @opmyna Jlannaca.

Texnuueckue ycmpoucmea u mexHoni02uiecKue npoyeccyl: KuaKue Kpu-
CTaJIJIbl, COBPEMEHHbBIE MaTEPUAIIBI.

lemoncmpayuu

TemnoBoe pacmupenne. CBoiicTBa HaCHIIIEHHBIX MapoB. Kunenue. Kune-
HUE IPU ITOHUKCHHOM JIaBJICHUH.

H3mepenue cuvl n08epXHOCMHO20 HamsaxceHuss. Onvimul ¢ MbLIbHbLIMU
NAEHKAMU.

Cmauueanue. Kanunnapuoie senenus. Mooenu HeHbIOmMOHOBCKOU HCUOKO-CMU.
CriocoObI n3MepeHus BIaXHOCTH. VccremoBaHre HarpeBaHus | IjIaBiie-
HUSl KPUCTAJUIMYECKOTO BEIECTBA.

Buowi deghopmayuii. Habarooenue manvix oegpopmayuii. Yuenuueckuii
IKCnepumenm, 1a00pamopuvle padomol, npakmuKymlzyuenue 3axo-
HOMepHOCmelU UCNAPeHUs HCUOKOCTELL.

H3mepenue yoenvHou meniomul niasieHus ibod.

H3yuenue ceolicme HacbIWeHHbIX Napos.
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M3mepenne abCOMIOTHOM BIAXKHOCTH BO3/IyXa M OI[EHKA MacChI TapOBB
MTOMEIICHUH.

H3mepenue kodghpuyuenma nogepxHoCmHO20 HAMANCEHUS.

H3mepenue mooyns FOnea. Hccnedosarnue 3asucumocmu oegpopmayuu pe-3u-
H08020 00pPA3UA OM NPUTIOIHCEHHOU K HEMY CUTBL.

Tema 4. DnexTpoanHamuka (22 yaca)

Tema 4. Dnextpoannamuka (54 yaca)

4.1 Dnexrpocratuka (10 yacos)

4.1 Dnexrpuyeckoe moie (24 gaca)

DJIeKTpu3anus Tejl. DJIEKTPUUYECKU 3apsia. [[Ba BUIa AIEKTpUUECKUX 3a-
psinoB. [IpoBOIHMKHM, TUANEKTPUKHA M IMOJYINPOBOJHUKHU. 3aKOH COXpaHe-
HUS 2JIEKTPUYECKOTO 3apsja.
B3aumoneiictue 3apsanoB. 3akoH Kynona. ToueuHbli 31eKTpUUECKUi 3a-
psin. Dnexkrpudeckoe noje. Hanpspk€HHOCTD anekTpudeckoro mnoss. [Ipun-
LUI CYNEPIO3UIUU IEKTPUUECKUX M0JeH. JIMHUN HanpsyKEHHOCTH 3JIEK-
TPUUECKOIO MOJIS.
PaGora cun anekTpoctaruueckoro nodis. [lorenmnuan. Pa3nocts notennua-
110B. [IpOBOHUKY M TUANIEKTPUKU B AIEKTPOCTATUYECKOM Moie. Juamex-
TpUYeCcKas IPOHULAEMOCTb.
OnexrpoéMkocTb. KonsieHcarop. D51eKTpoEMKOCTb IIOCKOIO KOHJIEHCA-TOpa.
DHeprus 3apsyKEHHOT0 KOHJEHCATOopa.
Texnuueckue ycmpoticmea u RpakmuiecKkoe HpumeHeHue: SIEKTPOCKOIL,
HIIEKTPOMETP, DJEKTPOCTaTHUECKas 3alIUTa, 3a3eMJICHHE AIIEKTPOIpuoo-
POB, KOH/IEHCATOP, KONUPOBAJIBHBIN alapar, CTpyHHBIN IPUHTED.
Vlemoncmpayuu

1. YerpoicTBO M IpUHIUI ASHCTBUS 3JIEKTPOMETPA.

2. B3zaumotelicTBHE HadICKTPU30BAHHBIX TEll.

3. DAEKTpUUECKOe MoJIe 3apsHKEHHBIX TEll.

4. TIpoBOJHUKY B 31EKTPOCTATUUECKOM IIOJIE.

5. DnexkTpocTaTHUeCKast 3alUTa.

6. JIMPIEKTPUKH B DJIEKTPOCTATHIECKOM TIOJIE.

7. 3aBUCUMOCTb 3JIEKTPOEMKOCTH IIIOCKOTO KOHJIEHCATOpa OT IO 1

IJIACTHH, PACCTOSHUS MEX/Ty HUMH U IUAJIEKTPUUECKOM MPOHULIAEMOCTH.

8. DHeprus 3apsHKEHHOTO KOHICHCATOPA.
Yuenuueckuii sxkcnepumenm, nabopamopnvie padomut
1. smepeHnue 31eKTpoEMKOCTH KOHIEHCATOpa.

DJleKTpu3alus Tell U €€ MpOosBIICHUS. DJIEKTpUUecKuil 3apsaa. [[Ba Buaa
PIEKTPUUECKUX 3apsaaoB. [[pOBOAHUKHU, AUIIEKTPUKHU U TIOTYIPOBOTHUKH.
DJIeMEHTapHBIN NEKTPUUECKUI 3apsijl. 3aKOH COXPaHEHUS dJIEKTpHUUE- CKO-
ro 3apsja.

B3aumoneiictBue 3apsiioB. Toueunsie 3apsabl. 3akoH Kynona. Dnexkrpuye-
ckoe noJje. Ero aelictBue Ha anekTpuueckue 3apsaasl. Hanpsxk€HHOCTD dIiek-
Tprueckoro noJs. [TpoOuslit 3apsaa. JInnuy HanpsA->KEHHOCTU 3JIEKTPHUUECKOTO
noJisi. OJHOPOAHOE DIIEKTPHUUECKOE MOJIE.

[loTeHIMaTbHOCTD JEKTPOCTATHUECKOTO oJI. Pa3HOCTh MOTEHIMANIOB U
HanpspkeHue. [loTeHnuanbHast SHeprus 3apsaia B AIEKTPOCTATHUECKOMIIO-
ne. [loreHunan anexTpocTaTuueckoro nojs. CBsA3b HaPsHKEHHOCTH

MOJISL ¥ Pa3HOCTH MOTEHIMANIOB JJIsl 2JIEKTPOCTATUYECKOTO Mo (Kak of-
HOPOJHOTO, TaK U HEOJTHOPOJIHOTO).

[IpuHIUTT CYTIEPIIO3UIINH DIIEKTPUUECKUX TTOJICH.

[ lone moueunoeo sapsoda. Ilone pagnomepro 3apsicentoti cgpepwi. [lone pas-to-
MepHo 3apsoicennozo no 00vémy wapa. Ilone pasnomepro 3apsicennoli becko-
Heunol niockocmu. Kapmunsl TUHUL HARPANCEHHOCMU IMUX NOJIel

U SKEUNOMEHYUATILHBIX NOBEPXHOCELL.

[IpOoBOAHMKY B 3JEKTPOCTATHUECKOM I0JI€. Y CIIOBUE PAaBHOBECHS 3apsi/IOB.
JIM3IIeKTPUKY B AJIEKTPOCTaTUYECKOM ToJje. J(uanekTpuueckas MpoHHIlae-
MOCTb BELIECTBA.

KonzaeHcatop. DneKTpoEMKOCTb KOHIEHCATopa. IEKTPOEMKOCTD IIJIOCKOTOKOH-
neHcaropa.

[ lapannenvroe coedunenue konoencamopos. Ilociedosamenvroe coeoune-Hue
KOHOeHcamopos. JHEPIUs 3apsHKEHHOT0 KOHIGHCaTopa.

/[sudicenue 3apsceHHolU yacmuybl 8 0OHOPOOHOM deKmpudeckom none. Tex-
HUYecKue yCmpoucmea u mexHoi02uieckue npoyeccol. SIEKTPOCKOI, JIEKTPO-

MCTP, DJICKTPOCTATUYCCKAs 3allIUTa, 3a3C€MJICHHC BHeKTpOHpI/I60pOB,
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KOHJICHCATOPBI, 2eHepamop Ban de [ paagha.

lemoncmpayuu

Y CTpOoNCTBO U IPUHLIMI JCUCTBUSA SJEKTPOMETPA. DIICKTPUUECKOE T0JIE 3a-
PSKEHHBIX HIAPUKOB. DJIEKTPUUYECKOE TOJIE IBYX 3apsKEHHBIX TIACTHH.
(Mooenv a1ekmpocmamuyeckozo eenepamopa (Bawn de ['paagha).
[IpOBOAHMKY B JIEKTPUYECKOM T0JIE. DIIEKTPOCTaTHYECKas 3allluTa.
Yempoiicmeo u deticmsue konOeHcamopa noCMOsIHHOU U NepeMeHHOl EM-
Kocmu.

3aBUCHUMOCTH 3JIEKTPOEMKOCTH IIOCKOTO KOHIEHCATOpa OT IUIOIIA M T1a-
CTHH, PACCTOSTHUS MEXKy HUMU U JTUDJIEKTPUICCKON TIPOHUIIAEMOCTH.
DHeprus >IeKTPUUECKOro MoJs 3apsyKEHHOT0 KOHIeHCaTopa.

3apsoka u paspsaoka KoHOeHcamopa uepes pe3ucmop.

Yuenuueckuii sxcnepumenm, nabopamopnvie padbomel, npaKkmuKkym
Oyenka cun 63aumo0eticmeusi 3apsadNCceHHbIX meil.

Habniodenue npespawjeHus s3Hepauu 3apsdiceHH020 KOHOeHCamopa 6 IHep-
U0 UBTTYUeHUS

ceemoouooa. Hzyuenue npomeKanus moxa 8 yenu, cooepaicaujeli KOHOeHca-mop.
Pacnpedenenue pasHocmu noOmeHyuanio8 (Hanpsadcenus) npu nociedosa-
meibHOM coeOUHeHUU

KOHOeHcamopos. Hccriedosanue paspsaoa KoHoencamopa uepes pe3ucmop.

4.2 TlocTostHHBIN AnekTprueckuil Tok. Toku B pa3HbIX cpenax (12 yacon)

4.2 TToCTOSIHHBII 3JIeKTpUYeCKUil Tok (24 Jaca)

DNeKTpUYECKU TOK. Y CIIOBUSA CYILIECTBOBAHUS 3JIEKTPUUYECKOro Toka. Mc-tou-
HukH Toka. Cuna Toka. [locTosSHHBIM TOK.

Hanpsioxenue. 3akon OMa i1l yyacTka 1enu.

DNEKTPUUECKOE CONIPOTUBIIEHHE. Y IETbHOE CONPOTUBIICHUE BEIIECTBA.
[locnenoBarenbHOE, apalIeIbHOE, CMEIIAHHOE COEAMHEHNE TPOBOHU-

KOB.

Pabora anekrpuyeckoro Toka. 3akoH Jxoyns—IJlenna. MouiHocTh auiek-
TPUYECKOTO TOKA.

OJIC 1 BHyTpeHHEE CONPOTUBIICHUE HCTOYHHUKA TOKA. 3aKOH OMma 11714 MOJI-HOM
(3aMKHYTOI) anekTpuueckoit nenu. Koporkoe 3ambikaHue.

DeKTpOHHAsl MPOBOJUMOCTh TBEPABIX METANIOB. 3aBUCUMOCThH COIPO-THB-
NIeHUs METaUIOB OT TeMneparypbl. CBEpXIPOBOIUMOCTb.

DneKkTpuyecKuil TOK B Bakyyme. CBOMCTBA 3JIEKTPOHHBIX ITYYKOB.

Cuna toxka. [TocTostHHBIN TOK. Y CIIOBHS CYIIECTBOBaHMS MOCTOSIHHOTO
prekTpudeckoro Toka. Mcrounuku Toka. Hanpsokenne U u DJIC E. 3akon
Owma 111 yuacTKa LEeTH.

DIIEKTPUUECKOE COITPOTUBIICHHE. 3aBUCUMOCTh COIIPOTUBIIEHUS OJJTHOPOI-
HOTO ITPOBOJIHUKA OT €r0 JUIMHBI U ILIOIIAIN TONIEPEYHOTO CEUECHUS.

Y 1enbHOE CONPOTUBIICHUE BEIIECTBA.

[locnenoBarenpHOE, MapauIeIbHOE, CMEUNIAHHOE COEJUHEHUE ITPOBOJIHHU-
KOB. Pacuér pa3BeTBIEHHBIX dJEKTpUUecKUX Leneu. [lpasuna Kupxeoga.
Pabora snextpuueckoro Toka. 3akoH Jxoymns—Ilenna.

MOIIHOCTD 3JEKTPUUYECKOTO TOKA. 1eniosas MowHoCmb, 8bl0ensemMds Ha
pezucmope.

OJIC m BHYTpEeHHEE CONPOTHBJICHME HCTOYHMKA TOKa. 3akoH Oma i
MOJTHOM (3aMKHYTOM ) 3JIEKTPUUYECKOM 11eni. MOITHOCTh HCTOYHHKA TOKA.
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[TonmynpoBoanuku. CoOCTBEHHAs! M MPUMECHAs IIPOBOAUMOCTD MOJTYIIPO- BOA-
HukoB. CBolicTBa p—N-niepexoa. [TomynpoBoiHUKOBBIE PUOOPHI. DIEKTPH-
YECKUM TOK B pacTBOpaxX M paciuiaBax 3J€KTPOJIUTOB. DIEKTPOJIU-THUECKAS
ucconuanus. DIEKTPOIIU3.

DJIeKTpUYECKUi TOK B razax. CaMOCTOATENIbHBIN U HECAMOCTOSI TETIbHBIMPA3PsL.

Mounnus. [Ina3ma.
Texnuueckue ycmpoucmea u npaKkmuyeckoe npumeHenue . aMinepMerp, BoJb-
TMETp, PEOCTaT, UICTOYHUKH TOKA, 3JICKTPOHArpeBaTEIbHbBIE PUOOPHL,IJIEK-
TPOOCBETHUTEINbHBIE TPUOOPHI, TEPMOMETP CONIPOTUBJICHHUSI, BAKYYM- HbIHU JIU-
0Jl, TEPMUCTOPBI ¥ (POTOPE3UCTOPHI, TOTYIPOBOTHUKOBBIN MO/, TaJbBAaHHUKA.
Vlemoncmpayuu

1. 3mepenue cuiibl TOKA U HAIIPSIKEHHUS.

2.  3aBUCHMOCTH CONPOTUBICHUS IIHINHIPUYECKUX MPOBOJHUKOB OT

JUIMHBI, TJIOIAH TIONIEPEYHOr0 CEYEHUs U MaTepuaa.

3. CmemianHoe COeTMHEHUE TPOBOIHUKOB.

4. Tlpsamoe nzmepenne J/1C. KopoTkoe 3aMbIkaHIE IraJIbBAHUYECKOTO AJI€-

MEHTA U OIICHKA BHYTPEHHETO COMPOTUBIICHHUS.

5. 3aBUCUMOCTb CONPOTUBIICHUSI METAJUIOB OT TEMIIEPATYPHI.

6. IIpoBoaUMOCTB 3NIEKTPOIUTOB.

7. HckpoBoii pa3psii ¥ MPOBOAMMOCTE BO3/yXa.

8.  OmHOCTOPOHHSS MPOBOAMMOCTD AHO/A.
Yuenuueckuit sxcnepumenm, nabopamopnuie pabomut

1. 3y4yeHne cMemaHHOro COeIMHEHUS pE3UCTOPOB.

2. N3mepenune D/1C ncToyHMKa TOKA M €r0 BHYTPEHHETO COMPOTHBIICHHS.

3. Habmronenue snextpoiusa.

KopoTkoe 3aMbIkaHue.

Konoencamop 6 yenu nocmosiHHo2o moxa.

Texnuueckue ycmpoticmea u mexHoa02uiecKue npoyeccyl: aMnepMmerp,
BOJIbTMETP, PEOCTAT, CUETUHMK AICKTPUICCKON SHEPTHH.

Vlemoncmpayuu

V3mepeHne CUiIbl TOKA U HAMIPSKCHHUSL.

Hccnedosanue 3a8ucumocmu CUibl MOKa OM HANPsdceHus. OISl pe3ucmopa,
TaMNbl HAKAAUBAHUS U C8eMOOU0Od.

3aBUCHMOCTD COTIPOTUBIICHUS UIUHAPHUICCKUX MPOBOJHUKOB OT JIJTMHBI,
TIOMIA/I TIOTIEPEYHOTO CEUCHUS U MaTepuara.

Hccnedosanue 3agucumocmu Cultbl MOKa Om CONPOMUGIeHUs: NPu NOCMo-sH-
HOM HANPAXCEHUU.

[Tpsimoe uzmepenune DJIC. KopoTkoe 3amMbIkaHUE TalIbBAHUYECKOTO dJIe-
MEHTa U OIICHKA BHYTPEHHEro conpoTuBiieHus. Cnocodwl coeouneHus uc-
mounuxos moka, IC bamapeii.

Hccnedosanue pasnocmu nOMeHyuano8 mexicoy noocamu UCMoYHUKA
MoKa om Cujibl moKa 8 yenu.

Yuenuueckuii sxcnepumenm, nabopamopnuie padomul, RpAKMUKYM
Hccnedosanue cmeuanio2o coeOUuHeHUs pe3ucmopos.

H3mepenue yoenvbHo2o conpomuseierust NPO80OHUKOS.

Hccnedosanue 3aeucumocmut Cultbl MOKA OM HANPANCEHUs 011 TAMNbIHAKAU-
GaHU.

Yeenuuenue npedena usmepenus amnepmempa (6onommempa). Usmepe-
Hue DJIC ¥ BHYTpEHHETO CONPOTHUBIICHUS UCTOYHUKA TOKa. Mccredosanue
sasucumocmu I/[C canveanuueckozo s1emenma om epe-meHu npu Kopom-
KOM 3AMbIKAHULU.

Hccnedosanue pazHocmu nOMeHYUanN08 Mexcoy noaCamu UCMOYHUKA
MoKa om Cujibl moKa 8 yenu.

Hccneoosanue 3a8ucumocmu nOAE3HOU MOUHOCIU UCTOYHUKA MOKA OM
CUNbI MOKA.

Ha6nronenue snekrponmsa

4.3 Toxu B pa3HbIX cpenax (6 gacoB)

DJIEKTpUYECKas: MPOBOJUMOCTh PA3JIMYHBIX BEIIECTB. DJIEKTPOHHAS MPO-
BOJAMMOCTB TBEP/BIX METAJUIOB. 3aBUCUMOCTb CONPOTHUBIIEHUS METAJIIIOB OT
Temmneparypbl. CBEpXIIPOBOAUMOCTb.
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DNEKTpUUECKUM TOK B BakyyMme. CBONCTBA 3JIEKTPOHHBIX ITy4koB. [Toiy-
npoBoAHUKU. COOCTBEHHAs U MPUMECHAsI POBOJUMOCTD MOJTYTPO- BOJHU-
koB. CBolicTBa p—N-niepexoa. [TomynpoBogHUKOBEIE TPUOOPHI. DIIEKTPH-
YECKHUU TOK B JIEKTPOJIUTAX. DIEKTPOJUTUYECKAS TUCCOUUALNS. DIEKTPO-
nmu3. 3akonbl dapajes A 3aeKTpoIIn3a.

DnexkTpuyeckuil Tok B razax. CaMoCTOSATENbHBIN U HECAMOCTOSTEIbHBIN
pa3psa. Pa3nnuHble TUIIBI CAMOCTOSATENBHOIO pa3psaaa. Monnus. [1nazma.
Texnuueckue ycmpoticmea u npaxkmuyeckoe npumeHenue: razopas3psiHble
JIaMIIbl, 3JIEKTPOHHO-TTy4eBasi TpyOKa, OJIyIpPOBOIHUKOBBIE TPHUOOPHI:
TUOT, TPaH3UCTOP, (OTOAMO]I, CBETOMO/; TaTbBaHUKA, pa)HUPOBAHUE
M€/, BBIIUIABKA AIFOMUHHUS, SJIEKTPOHHAS! MUKPOCKOIIHUS.
lemoncmpayuu

3aBUCHUMOCTD COIPOTUBJIEHUSI METAILIOB OT Temreparypsl. [[poBogumocts
PIIEKTPOJIUTOB.

3axonsl anexkmponuza @apaoes. Hckposoii pa3psao u npogooumocms 603-
oyxa.

CpasHenue npogooumMocmu Memaiios u noaynpo8oOHUKOS.
OnHOCTOPOHHSS MPOBOAUMOCTD TUOAA.

Yuenuueckuii 3xcnepumenm, nadopamopnuie padomul, npaKmMuKym
Habmtonenue snexrponusa. Msmepenue 3apsoa 00Ho8aienmno2o uona. Hc-
c1ed0s8amnUe 3a8UCUMOCIU CONPOMUBTIEHUS. MEPMOPEe3UCOopa om mem-nepa-

mypbi.
CHamue o1bm-amnepHoll Xapakxmepucmuku ouooa.

OU3NYECKUM ITPAKTUKYM (16 yacos)

Cnocobwl usmepenus usuueckux 8eiuyur ¢ UCNOIb308AHUEM AHALO208bIX U
Yupposwix usMEpUMeNbHbLIX NPUOOPOE U KOMILIOMEPHBIX OAMYUKOBbIX CU-
cmem. Abcomomuble u OMHOCUMENbHBLE NOSPEUHOCU USMEPEHULL (DUBULECKUX
senuyun. OQyenka epanuy nocpeuHocmell.

[Iposedenue KOCBEHHbIX UsMEPeHUll, UCCIe08aHUll 3a8ucumocmell usu-
YeCKUX 8eIUYUH, NPOBEPKA NPEOSIOHCEHHBIX cunomes (6b100p uz pabom,
ONUCAHHBIX 8 MEeMAMUYEeCKUX pasoenax « Yuenuueckuil dKcnepumenm, na-
bopamopHbvie pabombl, NPAKMUKYMY).

Pe3eps (2 yaca)

Pe3eps (10 gacoB)
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TemaTnueckoe niianuposanue Kypcal( kiaace

bazoBslii ypoBensb (2 yaca)

YrayOneHHsiii ypoBeHs (5 yacoB)

HU4eCKOro aBrkeHus. Cucrema orcuéra. TpaekTo-
pust. [lepemerienne, CKOPOCTh (CPEHSS CKOPOCTh,
MIHOBEHHAsI CKOPOCTh) U YCKOPEHUE MaTepHAIbHOU

TOYKH, UX ITPOCKIUN HAa OCH CUCTEMBI KOOpJAWHAT.

Kon-Bo |Tema: @u3uka U MeTO/IbI HAYYHOI0 O3HAHUS 2/54 Komn-Bo
JacoB JacoB
1 duzuka — Hayka o npupoje. Hayunsie MmeTozs! mo-
3HAHUS OKpY’Karoliero mupa. Poib sxcriepumenTa u
TEOpUU B IIPOLECCE MO3HAHUS TPUPOJIbL. DKCIIEPHU-
MeHT B (prsuke. MoaenupoBanue Gpu3nyecKux sipe-
HHI U POIIECCOB.
JlemoHcTpanuu 1. AHaJIOTOBBIE ¥ IU(PPOBBIC U3ME-
puTENbHbIE MPUOOPHI, KOMIIBIOTEPHBIC JATYHKHU.
1 Hayunsle runorespl. Gu3ndeckue 3aKOHbI U TEOPUU.
["paHuUIBl IPUMEHUMOCTH (HPU3HUECKUX 3aKOHOB.
[Tpuntun cootBeTcTBUsA. POk U MecTo GU3UKHU B
(hopMUPOBaHUM COBPEMEHHOI Hay4HON KapTHUHBI
MHUpPA, B MPAKTUYECKOMN NESITEIIbHOCTH JIIOJICH.
Cnocobul uzmepenus (huzudeckux seauyul (AHaI0208ble U Yudposvle usmepu- 1
menvHble npUOOPLL, KOMNbIOMEPHble damuuKogvle cucmemul). Iloepewnocmu us-
Mepenutl puzuneckux eerudur (AOCoONOMHAs U OMHOCUMETbHAS).
(Mooenupogarnue guzuueckux snenull U npoyeccos (mamepuanivras mouka, ao- |1
CONIIOMHO MBEPOOe Meno, UOEAIbHAS HCUOKOCMb, UOeAbHbII 2a3, MOYeUH bl 3d-
ps10).
/labopamopnas paboma: H3mepenue cunvl moxa u HanpsoiceHus 6 yenu nocmo- |1
SIHHO20 MOKA NPU NOMOWU AHATIO208bIX U YUDPOBLIX USMEPUMENTLHBIX NPUDO-
pos.
Tema: Mexanuka  18//354
Kunematuka 4/10u
1 Mexanudeckoe aBuxeHue. OTHOCUTEIBHOCTh MeXa-
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CrnosxeHue nepeMeIeHni U CII0)KEHUE CKOPOCTEH.
PaBHOMEpHOE U PaBHOYCKOPEHHOE MPSIMOJIMHEMHOE
nBrokeHue. [ paduky 3aBUCUMOCTH KOOPIMHAT, CKO-
[POCTH, YCKOPEHHUSI, yTH U MepEeMEILECHUSI MaTepu-
aJIbHOM TOUkH OT BpeMeHH. CBOOOAHOE NaJICHHE.

Y ckopeHre cBOOOHOrO MaJACHHUS.

/[sudicenue mena, OpouleHHO20 NOO Y210M K 20PU3OHMY..

3asucumocms KOOpOUHam, cKOpoCcmu U YCKOPeHUs MAmepualbHot moyky om
epemenu U ux epaghuxu

Pewenue 3a0au no meme «/leudicenue mena, 6pouleHHO20 NOO Y2IOM K 20pU-
30HmMY. »

KpHBOHHHeﬁHOG JBHKXCHUC. I[BI/I)I(CHI/IC MaTCpHraib-

HOM TOUKH 10 OKPY>KHOCTHU C IIOCTOSIHHOM 110 MOZYJIIO

CKOPOCTBIO. YTJIOBasi CKOPOCTb, INHEWHASI CKOPOCT.
[lepron u yactoTta obpamienus. LleHTpocTpemMuTemns-
HOE YCKOpEHHE

JlaboparopHast pabota: M3yueHne HepaBHOMEP- HOTO
JIBUKCHHUSI C LIEJIbIO OIpeIeJICHHs] MTHOBEHHON
CKOpPOCTH.

. Llenmpocmpemumenvhoe (HopmanbHoe), Kacamenvroe (Man2eHYuaIbHoe) u noi-
HOe YCKOpeHue MamepuaibHoLl MmouKy

labopamopnas paboma. HUccredosanue 3aeucumocmu nepuooa oopaweHust Konu-
YeCK020 MASAMHUKA OM €20 NAPAMempos

|Konmponvnas paboma no meme « Kunemamuxay

Iunamuka 7/104u+

[IpuHIMn oTHOCUTENBHOCTH ["anunes. IlepBblii 3a-
kOH HproToHa. MlHepumanbHble CUCTEMBI OTCYETA.

Macca tena. Cuna. [IpuHIMND cynepnosunuy cui.
Bropoii 3akoH HbroTOHA 111 MaTEpUAIBHON TOYKH.
Tpernii 3akoH Hpr0TOHA J17151 MaTEpUATIBHBIX TOYEK

|Heunepyuanvhsie cucmemsl omcuéma (onpeoenenue, npumepsl). Bec mena, 0su-
DICyue2ocst ¢ yeckopenuem
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Cratuka (1 u3 4) Crnooicenue cun, npuiodceHHvlx K meépoomy meiy.

Cratuka (2 u3 4) Llenmp msoicecmu mena.

3aKOH BCeMUPHOro TsroteHus. Cuna tsxectu. Ilep-
Basi KOCMUYECKasi CKOPOCTb

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

IKBUBANEHMHOCMb 2PABUMAYUOHHOU U UHEPMHOU MACCHL. 3A8UCUMOCTb YCKOpe-
HUsL C60OOOHO20 NAOEHUST O BbLCOMbL HAO NOBEPXHOCIbIO NIAAHEMbL U OM 2e0epa-
Guueckoti wiupomol. Jleudicenue HebecHblX meil U ux CnymHukos. 3axonvl Kennepa.

Ulasnenue. I'uopocmamuueckoe dasnenue. Cuna Apxumeoa

Pewenue 3a0au o meme «{unamurxay

Tpenue. Buapl Tpenus (0K0s1, CKOJIBXKEHUS, Kaue-
Hust). Cuia Tpenud. Cyxoe tpenue. Cuiia TpeHus
CKOJIb)KEHUS U cuila TpeHus nokosi. Koapuument
TpeHus. Cuia conpoTUBIICHUS IIPU ABM)KEHUH Tella
B KMJIKOCTHU WJIU Ta3e.

[locTynaTenbHOE U BpalaTeabHOE ABMKEHHE a0Cco-
JIFOTHO TBEPIOTO TENA.

MOMEHT CUJIBI OTHOCHUTEIIBHO OCH BpaleHus. [1nedo
CWJIBL. Y CIIOBHSI pABHOBECHSI TBEPJIOTO TEJA.

(Craruka 3 u3 4) Vemotiuusoe, neycmoiiuusoe, 6espasiuunoe pasrnosecue. Jlabo-
[pamopnas paboma: Hzmepenue kodgpuyuenma mpenus no eeiudune yeno-6020
koappuyuenma 3asucumocmu Fmp(N).

[ Ipakmukym «M3mepenue pagrnooeticmeyiowjei Cul npu 08udceHuu Opycka no
HAKJIOHHOU NIOCKOCIUY

[ [paxmuxym «M3mepenue pagnooeticmeyioujeli cui npu 08UNMCeHUU Opycka no
HAKJIOHHOU NIOCKOCTUY

KontponbHas padota nmo teme «KnHemaruka.
J[MHaMUKay

KonTtpomnbHas paborta 1o Teme «JluHaMuka»

3aKoHbI cOXpaHeHHs1 B MexaHuke 6/10+
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VMIysibc MaTepraabHONW TOUKH (TEJa), CHCTEMBI Ma-
TepUabHbBIX TOUYEK. IMIysbe cribl 1 M3MEHEHNE UM-
I1yJIbCa TeJa. 3aKOH COXpaHEHUs UMITyJbca. PeakTus-
HOE JIBUKCHHE

(Momenm umnynvca mamepuanviou mouxu. Ilpedcmasnenue o coxpanenuu mo-
Venma umnyibea 8 YeHmMpaabHblX NOJSX.

[[enmp macc. Teopema o 0sudicenuu yenmpa macc.

|Pewienue 3a0ay no meme «3axon COXpPAHEHUSl UMNYIbCa»

PaGora cuiibl. MOIHOCTD CUJIBL.

Kunerndeckas s3Heprust MaTepUaIbHON TOYKH. Teo-
pema 00 U3MEHEHUN KMHETUYECKOM SHEPIHH.

[Paboma cunvl Ha MAlOM U Ha KOHeYHOM nepemewjenuu. I paguueckoe npedcmag-
ienue pabomol Cubl.

[ Ipaxmuxym « 3mepenue umnynvca mena no mopmo3HOMY Nymu.»

HpakmuKyM «H3JvtepeHue umnyijieca mejid no mopmo3HoMy nymu.»

[TorenmaneHas 3Heprus. [loreHunanbHas sHeprus
yripyro negopmMupoBaHHO# npyx uHbl. [loTeHInaMh-
Hasi DHeprus Tena Bomu3u nosepxHoctu 3emiu. [1o-
TEHIIMAJIbHBIEC U HEMOTEHIIMAIbHBIE CHITBL. CBSI3b pa-
OOTHI HEMOTEHIIUAIBHBIX CHJI C U3MEHEHUEM MEeXaHU-
YECKOUW YHEPTUHU CUCTEMBI TEI

3aKOH COXpaHEHHS] MEXaHUYECKOW dHEPTUH. YTIPyTHe
1 Heynpyrue CToJKHOBeHus. JlJabopartopHas

pabota «3y4uenue abCoMOTHO HEYTIPYTOTO yaapa C
MMOMOIIIBIO IBYX OJIMHAKOBBIX HUTSHBIX MASTHUKOB)

HOmeHL;uaJlea}Z IHepecus meia 6 OOHOPOOHOM cpasumayyUOHHOM noJie. Iomen-
UUWIbHAA JHepcusia meia 6 cpasumayuORHOM noJie OaHOPOOHOZO wapa (eHympu u

6He wapa). Bmopas kocmuueckasn ckopocms. Tpemvs kocmudeckas cKkopocmo.
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Ypasnenue bepnynnu 011 udeanbHol HCUOKOCMU KAK Cle0Cmeue 3aKoHa coXpaHe-
HUS MEXAHUYECKOU IHePIUU.

Ulabopamopnas paboma « Onpedenenue pabomul Cuibl MPeHUst BPU OBUICEHUU
mena no HaKIOHHOU NAOCKOCHU. »

KonTponbHast paboTa mo TemMe «3aKOHBI COXPaHEHUS

KOHTpOJ'IBHaH pa60Ta 10 TeMe «3aKOHBI COXpPaHCHU

Tema: Mosekyasipuasi pu3nKa U TepMoAHHaAMuKa 24/49

OCHOBBI MOJIEKYJISIPHO-KHHETHYECKOM Teopun 9/15+3 (mpakTHKyM)

OcCHOBHBIE MOJOXKEHUS MOJIEKYJIIPHO-KHHETUYECKOM
TEOPHUH U UX OIBITHOE 000CHOBaHUE. bpoyHOBCKOE
neukenue. uddysus. Xapakrep IBUKEHUS U B3au-
MOJICHCTBUS YaCTHI] BeliecTBa. Moienu cTpoeHus ra-
30B, )KHJIKOCTEH U TBEPABIX TeI U 00BICHEHUE CBOWCTB
BELIECTBA HA OCHOBE 3THUX MOJIENIEH.

Macca u pazmepbl MosieKyJl. KoimuecTBo BemiecTna.
[Toctosnnas ABorazpo. TenoBoe paBHoBecue. TeM-
rneparypa u e€ usmepenue. llkana remmneparyp Llens-
cust

|Pewienue 3a0ay

Pewerue 3a0ay

Ulabopamopnas paboma: Hccrnedosanue npoyecca yCmaHo81e s Menio8o2o pas-
Ho8ecus npu menjioodMene medncoy 2opsuell U X0100HOU 80001

Monens uneanpHOro raza. OCHOBHOE ypaBHEHHE MO-
TIeKyIIpHO-KMHETHYECKOM TEOPUH HICaIbHOTO Ta3a.

AGcoutoTHas TeMIepaTypa Kak Mepa cpeiHel KuHe-
THUYECKOW SHEPIUH TEILUIOBOTO ABUKEHUS YaCTHL]
rasza. [[Ixana temnepatyp KenbBuHa.

(Mooens udeanvrozco 2aza 6 MKT: wacmuywl 2a3a 08UdCymcs Xxaomu4ecku u He
63aUMO0eUCmMBYIOm Opye ¢ OpPY2OM

Css3b abconomuoll memnepamypsvl mepMOoOUHAMULECKOU CUCEMbL CO CPeOHell

KUHemu4eckou 3Hep2ue11 nocmynamejlbHo20 menjioeo2co osudicenus eé uacmuy
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Pewenue 3a0au no meme « OcHogHoe YpaeHeHUe MOJI@KyJZﬂpHO-KMH@mM‘lQCKOIZ
meopuuy

["a30BbIe 3akOHBI. Y paBHeHUEe MenaeneeBa—Kiia-
neripoHa. 3akoH JlainbToHa

I/I30npoueccm B HACaJIbHOM ra3€ C IoCTOAHHBIM KO-
JIMYCCTBOM B€HICCTBA

[ Ipakmukym «H3yuenue uzomepmuiecko2o npoyecca (PeKomMeHO08aHO UCTONb30-
sanue yughposoll 1abopamopuu). »

[ Ipakmukym «H3yuenue uzomepmuueckozo npoyecca (PeKoMeH008aHO UCNONb30-
sanue yugposoil rabopamopuir). »

|Peuwienue 3a0au no meme «l azoevie 3aK0HbLY»

['paduueckoe npencTaBieHUE U30MPOLIECCOB: H30-
TepMa, U30X0pa, n300apa.

JlaboparopHast pabora: OnpeesieHne MacChl BO3yXaB
KJIACCHOW KOMHATe Ha OCHOBE M3MEPECHUN 00bEéMa
KOMHATBI, JIaBJICHHUS ¥ TEMIICpaTyphl BO3lyXa B HEH.

JlabGoparopHas pabota «3ydenue n300apHOro mpoiecca

Pewenue 3a0au no meme «HM3onpoyeccol 6 u0eanibHOM 2aze ¢ NOCMOSHHBIM KO-
yecmeom sewecmea. I paghuueckoe npedcmasienue U30NPoOYeccos: U30Mmepma,u3o-
xopa, uzobapa»

Pewenue 3a0au no meme «Hzonpoyeccwvl 6 udeanbHom 2aze ¢ NOCMOAHHbIM KO-
yecmeom gewjecmaa. I paguueckoe npedcmasienue u30npoyeccos: uzomepma,
uzoxopa, uzobapay

KonTponsHas paboTa no Teme «MoneKyssipHast
bu3uKay

|Konmponvnas paboma no meme «Monexynapuas ghusuxay

OcHoBbl TepmMoguHamuxku 10/20

TepmoauHaMuueckas cucreMa. BHyTpeHHss SHEprus
TEPMOJIMHAMUYECKON CHCTEMBI M CIIOCOOBI €€ n3Me-
HeHust. KomnyecTBo TeIoTs! 1 padoTa.

BHyTpeHHSsI SHEprusi 0THOATOMHOTO UJI€AIbHOTO
rasa.

3aoanue enewnux ycnosuil ons T/ cucmemvl. Buewnue u 6nympennue napa- mem-
poi. [lapamempor T/] cucmemul kaxk cpedHue 3nauenus GeIUtUH, ONUCHIBAIO-UUX eé
coCmosiHUe Ha MUKPOCKONUYECKOM YPOSHe.
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Hy]l€60€ Ha4aiuo mepMOOUHaMuKU. CCZMOI’ZPOI/IS’@OﬂbHClﬂpe]lak'calxﬂxl}l Tﬂ CUucCmemuslK
menjioeomy paeHoeecuro.

(Mooenb udeanvro2o 2aza 6 mepmoOUHaMuKe — CUCmema YpaeHeHull. ypasHeHue
(Menoeneesa—Knanetipona u evipasicenue 0151 BHymMpeHHel IHepeuu. Ycnosus
NPUMEHUMOCTU MO MOOENU. HUZKAS KOHYESHMPAYUs 4acmuy, blCOKUe memne-

[pamypul

Bus! Tensonepenayu: TEIONPOBOIHOCT, KOHBEK-
1151, U3JIy4eHUE. Y IelIbHas TEIIIOEMKOCTD BEILECTBA.
KosinyecTBO TEIIIOTHI IPU TEILIONEpeIaye.

[Tonstre 06 annabaTHOM nporecce. [lepBoIit 3aK0H
TEPMOIUHAMUKU

|Keazucmamuueckue u HecmamuiecKkue npoyecchwi.
DnemenmapHasn paboma 6 mepmoounamuxe. Boviuucienue pabomwl no epaguxy
npoyecca na pV-ouazpamme

Yoenvnas u monsapnas mennoémxocmu eewecmsa. Ypaenenue Matiepa

Yoenvnasa mennoma cecopanus monauga. Pacuém xonuuecmea meniomol npumen-
1onepedaue

[IprMeHeHME TIEPBOT0 3aKOHA TEPMOAMHAMUKH K
n3onpoiieccam. I'paduueckast HHTEpIIpeTaIHs pa-
0OTHI rasa.

BTopoii 3akon TepmoanHamuku. HeobpatuMocTh
[POLIECCOB B IPUPOJIE.

[Peuienue 3a0ay no meme «HpuMeHeHue nepeoco 3aKoHa mepmoduHaMuKu K U30-
npoyeccamy

Konuuecmeo mennomsl u paboma Kaxk mMepvl usmeHenus eHympennei snepauu T/]
cucmemul

Bmopoti 3aKon mepmMoOUHAMUKY OJ1 HEPABHOBECHBIX NPOYECCOB. HEBO3ZMONHCHO
nepedams meniomy om Oojiee X0100H020 meia K Oojiee Hazpemomy 6e3 KOMNeH-
cayuu (Knaysuyc).

TenmoBbie MamHbl. [[pUHIUTIBI IEUCTBHS TEMIOBBIX
ManvH. [IpeoOpa3oBaHus SHEPTUU B TETIIOBBIX Ma-

mrHax. K11/ renoBoit mammuel. [{ukn Kapuo u ero
KIII.
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DJKOJOTHYECKHE TPOOJIEMbI TETUIOPHEPTETHKH.
JlaGopaTopHas pabota «/3mMepeHue yaenpHOM Temio-
EMKOCTH»

JlaGopatopHas paboTta: MccnenoBanue npouecca OCThIBaHUS BEIIECTBA.

[ Ipaxmuxym «. Hccaedosanue aduabammnoco npoyeccay

Oboowarowuii ypok no meme « OCHO8bL MEPMOOUHAMUKUY

KonTponbhas pabota no teme «Tepmonnnamuka»

KonTponbHas pabota mo reme «TepmoanHaMukar»

ArperaTHbie COCTOSIHHS BemecTBa. @a3zoBbie mepexoabl 5/14

[lapooOpa3zoBanue u KoHAeHcanus. Vcapenue u ku-
reHue. AOCOIOTHAS U OTHOCHTEIIbHAS BIAKHOCTh
BO31yXa. HachleHHbIi map

Y nenbHas TeII0Ta Mapooopa3oBaHus. 3aBUCUMOCTh
TEeMIIEPaTyphbl KUTIEHUS OT AAaBJICHUS.

Hacviwennvie u nenacviuyennvle napvl. Kauecmeennas 3agucumocms niomHocmuu
0asienus HACbIUWeHHO20 Napa Om MmeMnepamypbsl, Ux He3A8UCUMOCHb Om 00b- éma
HacblyeHHo20 napa. 3asUcumocms memMnepamypvl KuneHust om 0deieHus 8
orCUOKOCHIU.

[Pewienue 3aday no meme «A6Conommnas u OmHOCUMENbHAA 6/LANCHOCD»

labopamopnas paboma «H3yuenue c8oticme HACbIWEHHbIX NAPO8.»

Tsépnoe Teno. Kpucrammyeckue u amopHbie Tena.
AHHM30TpONUS CBOMCTB KpUCTALIOB. JKnjakue Kpu-
ctayuibl. COBpeMEHHbIE MaTepHalIbI.

[1naBneHne u KpucTayuM3aus. Y iejibHasi TeraoTa
riaBienns. Cyonumanus. Y paBHEHUE TETJIOBOTO
OanaHca.

Ulechopmayuu meépooeo mena. Pacmsoicenue u cocamue. Cosue. Mooynw FOuea.
[ Ipeden ynpyeux oegopmayuii.

Tennosoe pacuupenue scuokocmetl u meépovix mei, 06bEMHOE U TUHEIHOe Pac-

wupeHue.
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[ Aneapmonuzm menioguix KoreOaHuil Yyacmuy eewecmed Kak NPUYUHA menio8o2o
pacuiupenus men (Ha KauecmeeHHOM Ypo8He).

JlaGopaTopas pabota «3mMepeHre OTHOCUTEIBLHOMN
BJIAYKHOCTH BO3/yXa.»

JlaGopaTtopas padora «M3mepenue moaysst FOuray

O6o0maromui ypok 1o TeMe «ArperaTHbie COCTOSI-
HUSI BEIIECTBA

[ Ipeobpazosanue snepeuu 6 hazosvix nepexooax. YpasHenue meniosoco oa-
nanca.

[ losepxnocmuoe namsaxcenue. Koagpghuyuenm nosepxnocmnozo namscenus. Ka-
NULIAPHbLE S61EHUS.

KonrtponbHas paboTta o TemMe « ArperaTHbie cocTOsHUS BeniecTBa. dazoBbie

MePEX0IbD)

Tema: DaekTpoagunamuka 22/54

daekTpocraTuka 10/ DiekTpuyeckoe nose 24

DnexTpusanus Tei. DieKTpudeckuil 3apsia. JBa Buia
JIEKTPUUECKUX 3apsa0B. IIpoBOJHUKY, TU- 3JEKTpH-
KU ¥ [TOJTyIIPOBOTHUKHU. 3aKOH COXPAaHEHHS JICKTPH-
yecKoro 3apsaa. Bzanmoneiicteue 3aps10B.3aKkoH
Kynona. To4euHBIN 3JIEKTPUYECKUM 3apsi.

Onexkrpudeckoe noie. Hanpsyx€HHOCTb y1eKTpuye-
cKOro noJjs. [IpuHIun cynepno3unum 3J1eKTpUIECKUX

rosiel. JInHum HanpsPKEHHOCTH IIEKTPUYECKOTO MOJIS.

/Ione moueunoeo 3apsoa. Ilone pasnomepro 3apsicennou cgepwi. Ilone pagno-
MepHO 3apsdiceHH020 no 06vbEMY uwapa

[lone pasnomepHo 3apsadxicenHol 6ecKoneyHou NI0CKOCmuU

Pewerue 3a0ay

PaGota cun anekTpoctaruueckoro mosis. [loTenmman.
Pa3HOCTH MOTEHIMATIOB

HpOBO}IHI/IKI/I N JUDJICKTPUKH B DJICKTPOCTATUUC-CKOM
T10JIC. I[I/ISJICKTpI/I‘-ICCKaSI MMPOHUI[ACMOCTb.
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HOmeHbﬂ/laJleOCl’l’lb dNeKmpocmamuiecKkozo noJji. HomeHuuafszaﬂ IHEp2Usl 3a-pAi-
oa 6 dJlIeKmpocmamu4ecKkom noJie.

| Kapmunol TuHull HANPAXCEHHOCMU IMUX NOJEU U IKEUNOMEHYUATILHBIX NOBEPXHO-
cmell.

Oonopoonoe snexkmpuueckoe noie. Cés3b HANPAANCEHHOCMU NOSL U PAZHOCHIU NO-
MenHyuanos 0Jisi INeKMpoOCmMAmuiecko2o nojisi (KaKk 00HOPOOH020, MAK U HEOOHO-
[poOHO20).

DnekrpoémMkocTh. KoHniencarop.

I1EeKTPOEMKOCTD IJIOCKOI0 KOHJEHCATOpa. DHEPIUs
3apsDKEHHOTO KOHJICHCATopa

[ lapannenvroe coeounenue KOHOeHCamopos

[ lociedosamenvHoe coedunenue KOHOeHCamopos

Vlabopamopnas paboma: Pacnpedenenue paznocmu nomenyuanos (Hanpsicenus,)
npu nocie008amenrbHOM COeOUHEHUU KOHOCHCAMOPO8.

JlabopaTopHas padota «M3mepeHue MeKTPOEMKOCTH
KOHJICHCATOPA.»

O06001maromui ypok 1o TeMe « IeKTPOCTaTHKa»

O06001Ia0IIN YPOK 10 TEME «DJIEKTPHUUECKOE MOJIEN»

ZZGMDfCEHue 3ap}l.?fCeHHOZZ qacmuuybsl 6 OaHOPOOHOM SJIEKMpU4YeCKom noJie.

labopamopnas paboma « Habnrooenue npespawjenusi sHepeull 3apsisiceHHo20 KOH-
OJeHcamopa 6 IHepeuro U3yueHus c6emoouood.»

Pewenue 3aoau

TexHrueckue ycTpocTBa U MPakTUYECKOE MPUMEHe-
HUE: JIEKTPOCKOII, JJIEKTPOMETP, SIEKTPOCTaTHYE-
CKasl 3alll1Ta, 3a3eMJICHUE dTIEKTPOIIPHUOOPOB,

TexHU4ecKue yCTpoMCTBa U NMPAKTUYECKOE MTPUMEHE-
HHE: KOHJIEHCATOP, KONMMPOBAJIBHBIN amnmnapar, CTpyi-
HBII [IPUHTED

TexHuueckne ycTpoiicTBa U NPaKTHYECKOE IPUMEHEHHE: KOH/IEHCATOP, KOITUPO-BaJlb-
HBI anmapar, CTpyWHbIN IpUHTEp, cenepamop Ban de I paagha.
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Pewenue 3a0ay no meme « 9ﬂ€KmpuU€CKO€ noney

Oboobwarowuii ypok no meme « Inekmpudeckoe nojiey

[Konmponvhas paboma no meme «ekmpuyeckoe nojiey

KonrpossHast pabota 1o TeMe « DIEKTPUIECKOE ITOTIe»

ITocTostHHBII 2JIeKTPpHYecKHit TOK. Toku B pasubix cpegax 12/30

DNEKTPUUECKUN TOK. Y CJIOBHSI CYILIECTBOBAHUS dJIEK-
TPUYECKOro ToKa. FICTOUHMKM TOKa.

Cuna toka. [Toctosannsiii Tok. Hanpsixenue.

|Hanpsowcenue U u 3/[C E

HpaKmuKyM «HUccnedosanue 3a8ucumocmu cuibl moka om HANPANCEHUA ons
iamnsvl HAKAJaTUBAHUA. »

HpakmuKyM «HUccneoosarnue zasgucumocmu cuilbl MoKa om HANPANCEHUA ONANIAMNbL
HAKAJIUBAHUA. )

3akoH Oma JiJ1s yyacTKa LIETH.
DIEKTPUUYECKOE COMTPOTUBIICHHE. Y JCIBHOE COMPO-
THUBJICHHUE BEIIECTBA.

HOCHGHOB&T@J’IBHOG, napajiCeJabHOC COCAUHCHHUE PO~
BOIHUKOB. CMmemranHoe COCAMHCHUC ITPOBOJJHUKOB

KOHdeHcamop 6 Yyenu noOCmMoAHHO20 mokKa

Pewenue 3a0au no meme «3axon Oma 015 y4acmka yenuy

Pewenue 3a0au no meme «3axon Oma 015 y4acmka yenuy

Pabora snektpudeckoro Toka. 3akoH Jxoymss—
JleHa. MOIIHOCTB 3JIEKTPUYECKOTO TOKA.

O/1C 1 BHyTpeHHEe CONPOTUBIIEHUE NCTOYHHUKA
Toka. 3akoH Oma 7151 TOJTHOM (3aMKHYTO# ) AJIeK-
Tpuueckoil renu. Kopotkoe 3ambikaHue.
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Pacuém pazeemenénnulx snekmpuveckux yenei. Ilpasunra Kupxeogpa

Pacuém pazsemenénuvix snekmpuveckux yenet. Ilpasuna Kupxeoga

Pacuém pazeemenénnulx snekmpuveckux yenei. Ilpasuia Kupxeogpa

DNEeKTPOHHAs TPOBOJAUMOCTH TBEP/BIX METAJLIOB.
3aBUCHMOCTh COMPOTUBIICHUS METAJJIOB OT TEM-TIe-
paTypbl. CBEpXIIPOBOAUMOCTD.

DJIEKTPUUYECKUH TOK B BakyyMme. CBOMCTBa 3JIEK-
TPOHHBIX ITyUYKOB.

Vlabopamopras paboma « Yeenuuenue npedena usmepenus. amnepmempa (80m-
lwempa) »

Pewerue 3a0ay

Pewenue 3a0ay

[TonmynpoBoauuku. COOCTBEHHAs U TIPUMECHAS TIPO-
BOJAMMOCTD MOJTYIPOBOAHUKOB. CBolicTBa p—N-TIe-
pexona. [lomynpoBoJHUKOBEIC TPHOOPEI.

DNEeKTPUUECKUN TOK B paCTBOpAaX U paciijaBax dJieK-
TPOJMTOB. DIEKTPOIUTHUYECKAS HCCOIHAIIHSI.
DIEKTPOITH3.

3axonvl @apadest Ons d1eKMpou3a.

labopamopnas paboma: Hccreoosanue 3asucumocmu 3/]C eanveanuueckoeosne-
Menma om epemenu npu KOpOMmMKOM 3AMbIKAHUU

|Pewienue 3a0ay

DJIEKTPUYECKUH TOK B razax. CaMOoCTOSTENbHBIN 1
HECAMOCTOSTENbHBIN pa3psa. Monnus. [Lnazma.

JlabopaTtopHas padota: M3mepenne 3/]C u BHyT-peH-
HEro COMPOTUBIICHUS UCTOYHUKA TOKA.

JlabopartopHas pabora: VccnemoBanue pa3HOCTH MOTSHIIHAIOB MEXTy MOJTF0-Ca-

MM UCTOYHHKA TOKA OT CUJIBI TOKA B IICIIH.
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PaziuyHble MUnvl CAMoCmosmenbHo2o pa3pﬂda 1

[ToaroToBKa K KOHTPOJIBHOM paboTe 1Mo TeMe « ITCKTPUICCKUN TOK» 1
[ToaroToBka K KOHTPOJIBHON paboTe MO TeMe « IIEKTPUIECKUI TOK» 1
1 KonTtposibHas paboTa 1mo teme « NeKTprudeckuid Tok» |[KOHTpoJibHAst paboTa 1o TeMe « IEKTPUUECKUN TOK
1 [ToBTOpEeHUE TeMBbI «MexaHuKa» [ Ipaxmuxym «V3mepenue pagnooeticmeyioujeli cui npu 08UNCeHUU OPYCKa no
HAKJIOHHOU NAOCKOCU. »
[ Ipaxmuxym «M3mepenue ko3 puyuenma nogepxHocmHo20 HAMHCEHUS» 1
I Ipakmuxym « M3mepenue Kodgpuyuenma nogepxHoCmMHO20 HAMANCEHUA» 1
1 [ToBTOpEHME TEMBI «ATperaTHble COCTOSIHHSI BEIIe-
CTBa»
[ToBTOpEHME TEMBI « ATpEraTHBIE COCTOSTHUS Belle-
CTBa»
H3mepenue koaghuyuenma nosepxnocmuozo namsicenusi Mamepenue abco-mom- |1
HOU 8I1AHCHOCMU 8030YXA U OYEHKA MACCbL NAPO8 8 NOMeueHUU
H3mepenue koaghpuyuenma nosepxnocmuozo Hamsxicenusi Mamepernue abco-mom- |1
HOU 81AACHOCMU 8030YXA U OYEHKA MACCbL NAPO8 8 NOMeUjeHUU
Obobwarowuii ypox 1
68 Peseps 2/10 170
11 kaace
Ba3oBblii ypoBeHb (2 yaca) Yriy6JieHHbIii ypoBeHb (5 yacoB)
PA3JIEJT 4. DJIEKTPOAMHAMUKA (11 u) PA3JIEJT 4. DJIEKTPOANHAMUKA (27 )
Tema 4. Maznumnoe none. Inekmpomaznumnas unoyxkuus (11 u) Tema 4. Maznummnoe none (14 u)

[TocTostHHBIE MarHUTHL. B3anmonelicTBUE MOCTOSTHHBIX MarHUTOB. MarauTHoe |B3anmoielicTBHE NOCTOSHHBIX MATHUTOB U TPOBOJIHUKOB ¢ TOKOM. MaruutHoe
nosie. BekTop MarHuTHOM MHAYKUUH. [IpUHIMI CynIepno3uliuy MarHUTHLIX  |11osi€. BekTop MarHUTHON MHAYKUUU. [IpyuHIMI Cyneprno3uuuy MarHUTHBIX
nosied. JInHuM MarHnTHOM MHAYKIMKY. KapTrHa TMHUI MArHUTHON MHAYKIMM |r1os1eil. JIMHuM MarHUTHON MHAYKIMU. MAarHuTHOE 1oJie MPOBOAHUKA C TOKOM
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MOJISI TOCTOSIHHBIX MAarHUTOB.
MarsnuTHoe 1oJjie TpOBOJHUKA ¢ TOKOM. KapTuHa IMHUI HHAYKIUN
MarHuTHOTO
10JISL JNIMHHOTO MPSMOI0 MNPOBOJHUKA U 3aMKHYTOI'0 KOJIBLIEBOT'O IIPOBOIHUKA,
KaTylKH ¢ TokoM. OneIT Opcrena. BzaumozeiicTtBre npoBOAHUKOB C TOKOM.
Cuna Amnepa, e€ MOJlyJIb U HallpaBJICHUE.
Cuna Jlopenua, e€ MolyJ1b U HallpaBiIeHUE. [[BuKeHE 3apsKEHHON YaCTHUIIbI
B OJTHOPOJIHOM MarHUTHOM moie. PaboTa cuibl
JlopeHua. SIBiieHne 351eKTpOMarHuTHOM MHAYKIMU. [[0TOK BEKTOpa MarHuTHOM
uHaykiuu. 3/]C uHayKuu. 3aKOH 3JIEKTPOMarHuTHOM MHAyKIuu Papajes.
Buxpesoe anekrpuueckoe nojue. 9J]C uHIyKIUU B MPOBOAHUKE, IBHKYIIIEMCS
MOCTYIATEIbHO B OJTHOPOJHOM MarHuTHOM nose. [IpaBuio Jlenua.
WNuaykTuBHOCTD. SIBnenune camonnaykuuu. I1C caMOMH Ty KLU Y.
DHeprusi MarHUTHOTO MOJIsl KATYIIKUA ¢ TOKOM.
DIIEKTPOMArHUTHOE TOJIE.

Texnuueckue ycmpoucmea u npaKkmuyecKkoe npumeHeHue: TOCTOSHHbIY
MarHuThl, JIEKTPOMArHUTHI, JEKTPOJABUTATEIb, YCKOPUTEIHN 3JIEMEHTAPHBIX
4aCTHUL, MHAYKIIMOHHAS [1€Yb.

Hemoncmpayuu
OmnsIT Opcrena.
OTKJIOHEHUE JIEKTPOHHOTO ITyYKa MarHUTHBIM HOJIEM.
JIMHUM MHAYKIIMA MarHATHOTO TOJIS.
B3anmopeicTere 1ByX NPOBOJIHUKOB C TOKOM.
Cuna Amnepa.
[erictBue cuibl JIopeHIla Ha MOHBI JIEKTPOJIUTA.
SIBneHue 2IEKTPOMAarHUTHON HHYKIIUH.
[Ipasuno Jlenna.
3aBucumocts I/IC MHAYKIMH OT CKOPOCTH U3MEHEHHS] MarHUTHOTO
MIOTOKA.
10. SIBneHME CaMOMHIYKIUH.
Yuenuueckuit sxcnepumenm, nabopamopnuie padomot
1. H3yueHue MarHUTHOTO I0JIS KATYLIKH C TOKOM.
2. HccnenoBaHue nelicTBUS OCTOSTHHOTO MarHUTa Ha PAMKY C TOKOM.
3. HccnenoBaHue siBIEHUS 3JIEKTPOMAarHUTHON HHYKIUH.

L O NV E WN R

(TIpstMOTO MPOBOHUKA, KATYIIKA U KpyroBoro BuTKa). OneiT Dpcrena. Cuna
Amriepa, e€ HanpaBiieHre U MoayJib. Cuia Jlopenia, e€ HanpaBieHUE U MOTYJIb.
JIBukeHue 3apsHKeHHOM YacTULIBI B OJIHOPOJAHOM MarHUTHOM noJje. Pabora cuisl
Jlopenuia. MaruutHoe 1nose B Beuiectse. PeppomazHemuKu, napa- u
ouamacHemuKku

Texnuyeckue ycmpoucmea U MeXHOI02UYECKUe Npoyeccyl. TNPUMEHEHUE
MOCTOSTHHBIX MarHuroB, 3JIEKTPOMArHuTOB, TeCTep-MyJIbTUMETP,
PIEKTPOABUTaTENb SAKOOU, YCKOPUTENIN 3JIEMEHTAPHBIX YaCTHII.

Hemoncmpayuu

1. Kaprtuna nuHUI MHIYKIMY MarHUTHOTO TIOJIS IIOJIOCOBOTO U IIOJJKOBOH
00pa3HOro MOCTOSIHHBIX MarHUTOB.

2. KaptunHa IWHWI MarHUTHOW WHIYKIMH TOJS JUIMHHOTO MPSIMOTQ
IIPOBOJHMKA M 3aMKHYTOI'O KOJIBLIEBOTO IIPOBOJHHKA, KaTyLIKH
C TOKOM.

3. BsaumopelicTBue AByX IPOBOJAHUKOB C TOKOM.

4. Cwuna Amrmepa.

5. eiictBue cuibl JIopeHia Ha HOHBI 3JIEKTPOJINTA.

6. HaOmonenne MBUKEHUS ITydKa JIEKTPOHOB B MAarHUTHOM TI0JIE.

7. Ilpunuun JEeNCTBUS NEKTPOU3MEPUTEIBLHOTO npubopa

MAarHUTO3JEKTPHUUYECKON CUCTEMBIL.
Yuenuueckuii 3xcnepumenm, nabopamopusvie pabomaol, npakmuxkym
HccnenoBanue MarHUTHOTO 110 IIOCTOSSHHBIX MarHUTOB.
HccnenoBanue cBOMCTB (heppoOMarHeTUKOB.
HccnenoBanue AeiCTBUS NOCTOSTHHOIO MArHUTA HA PAMKY C TOKOM.
N3mepenue cunsl Amnepa.
N3ydeHue 3aBUCUMOCTH CUJIbl AMIIEpa OT CHJIBI TOKA.
OrnpeneneHne MarHUTHOW MHAYKIIMM Ha OCHOBE U3MEPEHMS CUJIBI
Awmriepa.

ScourwdE
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Tema 5. Inexkmpomaznumnan unoykuyus (13 u)

SIBiIeHUE 3TIEKTPOMArHUTHOM MHAYKIMH. [I0TOK BEKTOpa MArHUTHOM MHTKIIUH.
O/1C nnaykumu. 3aKoH eKTpoMarHuTHol nuaykuuu dapanes. Buxpesoe
snekTpudeckoe notie. Toku @yko. 3JIC uHAYKIUHA B TPOBOJHUKE, TBHXKYILIEMCS
[IOCTYNATEJILHO B OJHOPOIHOM MarHuTHOM nose. IIpasuio Jlenna.
WNupyktuBHOCTh. KaTylka HHAYKTUBHOCTH B IIETIN IOCTOSTHHOT'O TOKa. SIBieHue
camouHaykuu. D/1C caMoMHIyKIMU. DHEPIHUsl MArHUTHOT'O MOJISI KaTyIIKU
C TOKOM. DJIEKTPOMarHUTHOE 110J1€

Texnuueckue ycmpoucmea u mexHOI02UYecKue npoyeccyl. WHIYKIHMOHHAs
1eyb, COJECHOMJ, 3alllUTa OT AJIEKTPU3ALMU Tell NPU JBMKEHUH B MAarHUTHOM
1oje 3eMJIH.

Jemoncmpayuu
1. HaOGmonenue siBJIeHUS SJIEKTPOMArHUTHOW MHAYKITHH.
2. Uccnenoanue 3apucumoctd DJIC MHAYKIHUU OT CKOPOCTH HM3MEHEHHUS
MarHUTHOTO ITOTOKA.
[IpaBuio Jlenna.
[Tanenne MmarauTa B aTlOMHHUEBOM (MEIHOM) TpyOe.
SIBneHre caMOUHTYKITHH.
UccnenoBanne 3aBucumoct OJIC caMOMHAYKIMM OT CKOPOCTH
U3MEHEHUs CHIIbI TOKA B IICTIH.

o Uk W

Yuenuueckuit sxcnepumenm, nabopamopusie pabomol, npaKmuxKym
1. HUccnenoBanue sBIEHUS JIEKTPOMArHUTHOW MHYKIUH.
2. OmnpeneneHre MHIYKIIMKA BUXPEBOTO MArHUTHOTO MOJISL.
3. HccnenoBanue siBICHHUS CAMOWHTYKITHH.
4. C6opka MOAETH 3JIEKTPOMarHUTHOI'O TeHepaTopa.

PA3JIEJI 5. KOJIEBAHMA 1 BOJIHBI (24 )

PA3IEJI 5. KOJIEBAHM A 1 BOJIHBI (60 )

Tema 1. Mexanuueckue Konebanus u 31eKmpomMazHunmHble Koaeoanus

(9%

Tema 1. Mexanuueckue konevanusn (10 u)
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KosnebarensHaasg cucrema. CBOOOIHBIE MEXAHUYECKHE KOJIEOaHMS.
["apmonunydeckue konebanus. [lepuon, yacrora, ammuntyaa u ¢asa KoireOaHui.
[IpyXuHHBIA MassTHUK. MaTeMaTUYECKUIl MAATHUK. Y paBHEHUE
rapMOHUYeCKUX KojeOanuii. [IpeBpaiienne sHeprun Npu rapMOHHMYECKUX
KOJICOaHUSX.
KonebarenbHblil KOHTYP. CBOOOIHBIC AIEKTPOMATHUTHBIEC KOJICOAHHS B
ueanbHOM KoJiebaTeIbHOM KOHTYpe. AHAJIOTUSI MEXKy MEXaHUUYECKUMHU U
AIIEKTPOMArHUTHBIMU Kosiebanusimu. @opmyna Tomcona. 3aKOH COXpaHEHHS
SHEPruu B UAeaIbHOM KosebaTelibHOM KOoHTYpe. [IpencraBnenue o
3aTyXaroluX KojJeOaHusx. BelHyX/1IeHHbIE MEXaHUYECKUE KOJIEOaHus.
Pesonanc. BoeinykIeHHBIE SIEKTPOMArHUTHBIE KOJICOaHMsI.
[lepemennbliii TOk. CHHYyCOUJAJIbHBIN NIEpeMEHHBINH TOK. MOIIHOCTb
MEPEMEHHOTO TOKA. AMIUTUTYAHOE U IEHCTBYIOIIEee 3HAYCHHE CUJIbI TOKA U
Hanpsbkenus. Tpanchopmarop. [IponsBoacTBo, mepenava u notTpedieHne
DIEKTPUYECKON SHEPTruu. DKOJIOTMUECKHUEe PUCKH MPU MPOU3BOACTBE
aniekTpo3Hepruu. KyiabTypa ucrnonb30BaHuUs AJIEKTPOIHEPTUH B IOBCETHEBHOM
YKU3HU

Texnuueckue ycmpoticmeéa u npaKkmuyeckoe npumeHenue: dIEeKTPUUECKUN
3BOHOK, T€HEPaTOp NEPEMEHHOT0 TOKa, TUHUH JIEKTponepeay.

Hemoncmpayuu
1. HccnenoBaHue mapaMeTpoB KOJIeOATENbHOM cUCTEMBI (TIPYKHUHHBIH
WJIA MaTeMaTHYECKUI MasTHUK).
Habnronenue 3atyxarommx Kojaedanuii.
HccnenoBanue cBOMCTB BbIHYKACHHBIX KOIeOaHUI.
Habmonnenue pezonanca.
CBoOoaHBIE 2JIEKTPOMArHUTHBIE KOJIeOaHMsI.
OcumsutorpaMMsbI (3aBUCUMOCTH CHITBI TOKA M HATIPSDKEHHS OT
BPEMEHH) IS DJIEKTPOMArHUTHBIX KOJICOaHUH.
Pe3onanc npu nocnenoBaTeNbHOM COETUHEHUH PE3UCTOPa, KaTYLIKY
MHAYKTUBHOCTH U KOHJIEHCATOPA.
8. Mopenb TUHUM JEKTpOoIepeIayuu.
Yuenuueckuit sxcnepumenm, nabopamopnvie padomot
1. HccnenoBaHue 3aBUCUMOCTH TEPHOAA MajbIX KoJeOaHUM Trpy3a Ha
HUTH OT JUTMHBI HUTH ¥ MaccChl Tpy3a.

o vk wN

2.

KonebarenpHas cucrema. CBOOOIHBIE KOJIEOAHUSI.
["apmonnueckue konebanus. Kunematruueckoe u TMHAMUYECKOE OMHMCaHUE.
DHepreTUYeCcKoe ONMMcaHue (3aKOH COXPaHEHHsI MEXaHUYECKOM dHEprun). Bvi6oo
OUHAMUYECKO20 ONUCAHUSL 2APMOHUYECKUX KONeOAHULL U3 UX IHEP2emuiecKo20
U KUHeMAMU4eCKo20 ONUCAHUSL.
(Amnaumyoa u ¢paza xonebanuti. Césa3b amniumyovl KoaeOaHul UCXOOHOU
BEUUUHBL C AMIIUMYOAMU KOLEOAHUL €€ CKOPOCTU U YCKOPEHUSL.
[Tepuon u yacrora kosneGanuid. [Teproa MasibIx CBOOOIHBIX KOeOaHHH
MaTreMaTH4ecKoro MasiTHuka. [leproa cBOOOMHBIX KoJeOaHUH MPYKUHHOTO
MasiTHUKA.
[TonsaTtue o 3aTyxaroumx koiedanusx. BeiHyx1eHHbIe Konebanus. Pezonanc.
Pe3onancHas kpuBasi. BiusHue 3aTyxaHus Ha BUJ PpE30HAHCHON KPUBOM.
ABTOKOJICOaHUs

Texnuyeckue ycmpoticmea u mexHol02UiecKue npoyeccol. METPOHOM, Yachl,
Ka4eli, My3bIKaJIbHbIC HHCTPYMEHTHI, ceiicMorpad.

Hemoncmpayuu
1. 3anuck K0ne0aTEIBHOTO JIBUKECHHUS.

HccnegoBanme NEPEMCHHOTO TOKa B LENH H3 IOCJICI0BATCIBHO

2. HaGnmroneHne HE3aBUCUMOCTH TIEPUOJAa MaJIbIX KOJICOAHH Tpy3a Ha
HUTH OT aMIUTUTYbI.

3. HccrnenoBanme 3aryxarommx KoJeOaHWMH W 3aBUCHMOCTH TIEpHOJIA
CBOOOJTHBIX KOJIEOAHU OT COMPOTUBJICHHUS.

4. WccnenoBanue kojeOaHUIl rpy3a Ha MacCHBHOM NpPYXHHE C ILIEJBIO
(hopMupoBaHUsl TIpeACTaBIECHUI 00 MAeaIbHOW MOJETN MPY>KMHHOTO
MasITHUKA.

5. 3aKOH COXpaHEHMs SHEPruM Npu KoJeOaHUsIX rpy3a Ha IPYyKUHE.

6. HccrienoBaHue BBIHYKICHHBIX KOJIEOaHHH.

7. HaOmrongeHue pe3oHaHca.

Yuenuueckuii sxcnepumenm, nabopamopnuvie padomol, npaxmuxKym

1. Usmepenue nepuoga  CBOOOJHBIX  KOJeOaHWW  HUTSHOIQ
U TIPY>KUHHOT'O MAassTHUKOB.

2. H3ydeHue 3aKOHOB JBIDKEHHsSI Tela B XOJ€ KOJEOaHHWH Ha yIpPyrom
IIOJIBECE.

3. U3ydeHue nBMKEHUS HUTSHOTO MasiTHHUKA.

4. TlpeoOpa3zoBaHME SHEPTHH B IPYKUHHOM MasiTHUKE.

5. HccnenoBanue yObIBaHUS aMIUIUTYAbI 3aTyXalOIMIKUX KOJIeOaHUH.
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COEMHEHHBIX KOHEHCATOPA, KaTyILIKU U PE3UCTOPA.

6. MccnenoBanue BEIHYKICHHBIX KOJICOaHUH.

Tema 2. Inexkmpomacnummnote konevanusn (15 u)

KonebarenbHblil KOHTYp. CBOOOIHBIC 3JIEKTPOMArHUTHBIE KOJIeOaHuUs
B UJIcaJIbHOM KosiebaTenbHoM KoHType. Popmyna Tomcona. Ceazb amnaumyovl
3aps10a KOHOEHCamopa ¢ AMIIUMYOOU CUIbI MOKA 8 KOIeDAmelbHOM KOHmYpe.
3aKOH COXPAaHEHUS YHEPTHH B UCATEHOM KOJIeOaTeIbHOM KOHTYPE.
3aryxarolue 3JIeKTPOMarHUTHhIE KoJieOaHus. BoiHy ) 1eHHbIe
DIIEKTPOMArHUTHBIC KOJIeOaHusI.
[IepemenHbIl TOK. MOIIIHOCTh MEPEMEHHOTO TOKA. AMIUIUTYAHOE
U JICHCTBYIOIICE 3HAYCHHUE CHJIBI TOKA W HANIPSDKEHUS TPU Pa3InIHON Gopme
3aBHUCHMOCTH MEPEMEHHOTO TOKA OT BPEMEHH.
Cunycouoanvhwiii nepemennwvili mok. Pesucmop, konoencamop u kamywka
UHOYKMUBHOCMU 8 YeNU CUHYCOUOATbHO20 NepeMeHH020 moKa. Pe3onarnc mokos.
[Pezonanc nanpsoiceHull.
Wneanbuelii Tpanchopmarop. [IponsBoacTBo, nepenaya u notpedieHue
DIIEKTPUYECKON YHEPTUU.
DKOJIOTHYECKHEe PUCKU TIpU MPOU3BOJCTBE dleKTpodHepruu. KymbTypa
UCIIOJIb30BAHUS SJICKTPOIHEPTUH B TOBCETHEBHOM KU3HHU.
Texnuyeckue ycmpoticmea u mexHoio2udeckue npoyeccovl. dACKTPUUECKUN
3BOHOK, TEHEPATOp MEPEMEHHOTO TOKa, JINHUH AJIeKTporepeaay.
Hemoncmpayuu
1. CBoOoaHBIE 37IEKTPOMAarHUTHbIE KOJIEOaHUS.
2. 3aBUCUMOCTb YacTOThl CBOOOJHBIX KOJE€OAHUN OT WHIAYKTUBHOCTUU
€MKOCTH KOHTYpaA.
OcHuIIorpaMMBbI AJIEKTPOMArHUTHBIX KOJIeOaHuH.
['eneparop He3aTyXarmKUX AEKTPOMArHUTHBIX KOJIEOaHUH.
Mozens 3IIeKTpOMAarHUTHOTO TeHepaTopa.
Briny>kIeHHBIE CUHYCOUANIbHBIE KOTeOaHusl.
Pesucrop, KaTyllka  WHAYKTHBHOCTH W KOHJICHCATOp B IICIH
MEPEMEHHOTO TOKa.
8. Pe3oHaHC npW MOCIIEIOBATEIIBHOM COSTMHEHUN PE3UCTOPA, KaTYIIKH
WHIYKTUBHOCTH M KOHJIEHCATOPA.
9. YCTpo#CTBO M IPHUHIIAII ICHCTBUS TpaHCHOopMaTOopa.
10. Mopenb TMHUY IEKTpONepeaayu.

No ok ow

Yuenuueckuit 3xcnepumenm, nabopamophuvie padomeol, NPAKMUKYM
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1. Wsyuenue Tpancpopmaropa.

2. UWccnenoBanue HepeMEHHOT0  TOKa  4Yepe3  IOCIIeA0BATENBHO|
COeMHEHHBIE KOHJICHCATOP, KATYIIIKy U PE3UCTOP.

3. HaOGmronenue 3neKTpOMarHUTHOTO Pe30HAHCA.

4. HccnenoBanue pabOTHl HICTOYHHKOB CBETA B LIEMH MEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u r1ekmpomazrnummusie 60thot (5 u)

Tema 3. Mexanuueckue u r1exkmpomaznummusie 0inwt (10 u)

MexaHuuyecKue BOJIHBI, yclIoBuUs paciipocTpanenusd. [lepuoa. Cxopoctsb
pacrpoCTpaHeHUs U JIIMHA BOJIHBI. [loniepednble U po0IbHbIE BOJIHBI.
WNuTepdepennus u nudpakuus MexaHuuecKux BojH. 3ByK. CKOpOCTh 3ByKa.
I'poMKkoCTb 3ByKa. BeicoTa ToHa. TeMOp 3ByKa. DIeKTPOMarHuTHbIE BOJIHBI.
Y c10BUS U3ITy4€HUs JIEKTPOMAarHUTHBIX BOJIH. B3auMHuas opueHTanus
BekTOpoB E, B, V B anekTpomaruuTHO# BostHe. CBOMCTBA 3J€KTPOMArHUTHBIX
BOJIH: OTPaXKEHUE, IPEIOMIICHHUE, TTOSIpU3aIis, T paKiys, HHTepepeHIIs.
CKopocTb 251eKTpOMarHuTHeIX BOJIH. [IIkana 351eKTpOMarHuTHBIX BOJIH.
[IpuMeHeHNe 3JIeKTPOMArHUTHBIX BOJIH B TEXHUKE U ObITY. [IpuHIMIBI
pazMOCBA3H U TEIEBUACHUA. Pannonokanus. JNeKTpOMarHuTHOE 3arpsA3HEHNE
OKPYXaIOIIEH CPedbI.

Texnuueckue ycmpoiicmea u npakmuieckoe npumeHeHue: MY3bIKAIbHBIY
WHCTPYMEHTHI, yJIbTPA3BYKOBasl TUAarHOCTHKA B TEXHUKE M MEAMIIMHE, pajap,
paauonpuEMHUK, TEIEBU30D, aHTeHHA, TenedoH, CBU-neusb.

Hemoncmpayuu

1. OOpa3zoBaHue M PACIPOCTPAHCHHE TOMEPEYHBIX U TPOJIOJIBHBIX
BOJIH.
Konebmromieecs Teno Kak UCTOYHUK 3BYKa.
Habmtonenre otpaskeHust ¥ MPEJIOMIICHUST MEXaHUYECKHUX BOJTH.
Habmonenue unrepdepeHnn u AuQpakiui MEXaHUYECKUX BOJTH.
3BYKOBOM pE30HAHC.
HaGmronenue cBs3u TpOMKOCTH 3BYKa M BBICOTHI TOHA C aMILIUTYI0H|
M 4aCTOTOM KOJICOAHMH.
HccnenoBanue CBOWCTB 3JIEKTPOMArHUTHBIX BOJH: OTPa)XKEHHE,
MpeioMIIeHUE, TONApu3aIus, UG paKius, HHTephepeHIIHs.

o vk wN

MexaHnuecKue BOJIHBL, YCIOBUS UX pacnpocTpaHeHus. [lonepeunsie
Y [IPOJI0JIbHbIE BOJHBL. [leproa, ckopocTh pacipoCTpaHEHUs U JUIMHA BOJIHBI.
CBoiicTBa MEXaHMUECKUX BOJIH: OTPAXKEHHE, PEIIOMIICHHE, HHTEP(EepeHIINS
U audpakims.
3Byk. CkopocTs 3ByKa. [ poMKoCTh 3ByKa. BeicoTa ToHa. TemOp 3ByKa.
[IymoBoe 3arpsi3HeHHEe OKPYKAIOLIEH Cpe/bl.
DJEeKTPOMAarHUTHBIC BOJIHBL. Y CIIOBUS M3TYyUYCHHUS SJIEKTPOMArHUTHBIX BOJTH.
B3anMHas opreHTalMs BEKTOPOB B AJIEKTPOMArHUTHOM BOJIHE.
CBoiicTBa JIEKTPOMArHUTHBIX BOJH: OTPaXXEHHUE, IPEIOMIICHHE, TIOJISPU3aIis,
uHTepdepenys u nudpakuus. [llkana s3nekTpoMarHuTHEIX BOJIH. [Ipumenenue
HIIEKTPOMArHUTHBIX BOJIH B TEXHUKE U OBITY. [[pUHIMITBI panmunocBs3u
U TeneBueHus. Panmonokanus. DieKTpoMarHuTHOE 3arps3HEHUE OKpYXKaroleit
cpenbl

Texnuueckue ycmpoucmea u npaxmuieckoe npumMeHeHue. MY3bIKaJIbHbIG
WHCTPYMEHTBI, pajap, pajiuoNpuéMHUK, TEJIeBU30p, aHTeHHa, TenedoH, CBU-
1eyb, yIbTPa3ByKOBasl IUArHOCTHUKA B TEXHUKE U MEJUIIMHE.

Hemoncmpayuu

1. OOpa3zoBaHue U pacIpOCTPaHEHNE MOTIEPEUYHBIX U MPOJIOJILHBIX BOJIH.

2. Konebumomeecs Te10 Kak UCTOYHUK 3BYKa.

3. 3aBUCHMOCTD JJIMHBI BOJIHBI OT YaCTOTHI KOJIEOaHUA.

4. HabmoneHne oTpaXeH!s U TPEIOMIICHHSI MEXaHUUECKUX BOJTH.

5. Habmonenue nntepdepeHunu u 1uppakiui MEXaHUYECKUX BOJIH.

6. AKYCTHYECKHI pe30HaHC.

7. CBolicTBa yJIbTpa3ByKa U €ro NIpUMEHEHHE.

8. HaOmoneHne CBsI3UM TPOMKOCTH 3BYKa W BBICOTHI TOHA C aMILTUTYIOH
U 4aCTOTON KOJIeOaHuil.

9. MUccrenoBanue CBOWCTB dJEKTPOMAarHUTHBIX BOJH: OTpakKeHUE,

MpeJoOMJICHUE, oIsipu3anus, IMdpaxiys, HHTeppepeHIns.

44



10. O6napyxeHne HHHPaKPaCHOTO U YIABTPAPHOIETOBOTO U3ITYyUYCHHHA.
Yuenuueckuit sxcnepumenm, nadbopamopnuie pabomol, npaKmuxKym
1. WM3yuenue napamMeTpoB 3BYKOBOI BOJIHBI.
2. M3yueHume  pacnpoCTpaHEHHUS  3BYKOBBIX
IIPOCTPAHCTBE.

BOJIH B 3dMKHYTOM|

Tema 4. Onmuxa (10 u)

Tema 4. Onmuxa (25 u)

['eomerpuueckas ontuka. [IpsmonHeHOE pacCIpOCTPAHEHUE CBETA B
OAHOPOHOM cpene. Toueunblii uCTOYHUK cBeTa. JIyu cBeTa.

OTtpakeHnue cBeta. 3aKOHBI OTpakeHUs cBeTa. [locTpoenne n3o0paxeHuil B
IJIOCKOM 3epKajie.

[Ipenomiienue cBera. 3aKOHBI MPEJIOMIICHUSI CBeTa. AOCOIIOTHBIN MTOKA3aTellb
npenomiieHus. [lonHoe BHyTpeHHee oTpaxenue. [IpeaenbHblii yroi moaHoro
BHYTPEHHET0 OTPa’KEHUS.

Jlucnepcus ceeta. CrnoxHblii coctaB 6enoro ceera. Liset. Cobupatoiue u
[paccerBaroIIe JTUH3bI.

Tonkas nuH3a. DOKYCHOE PAaCcCCTOSHUE U ONTUYECKas CUja TOHKOM JIMH3BIL.
[TocTpoeHne n300paskeHu B COOMPAIONINX U PACCEHBAIOIINX JTHH3AX.
dopmysa TOHKOH JUH3BL. Y BeJTMUeHUE, JaBaeMOe JINH30H.

[Ipenenbl TPUMEHUMOCTH TEOMETPUUYECKON ONTHKH.

Bonnoas ontuka. UaTepdepenuus csera. KorepeHTHbIe HCTOUHUKH.

Y cioBus HAOIIOAEHHUSI MAKCUMYMOB U MUHUMYMOB B UHTE€P(EPEHIINOHHON
KapTHUHE OT JIByX CUH(a3HBIX KOT€PEHTHBIX UCTOUHUKOB.

Jludpakuus ceeta. J{udpakironHas pemerka.

Y cnoBue HaOII0/ICHUS TIIaBHBIX MAKCUMYMOB TIPH NaJICHUN
MOHOXPOMaTHYECKOT0 CBETa Ha AU(PPAKIIMOHHYIO PEHIETKY.

[Tonsspu3zanus ceera

Texnuueckue ycmpoucmea u npaKmuyeckoe npumeHenue: OYKH, IyIa,
doroannapar, NPOEKLUMOHHBIN ammapaT, MUKPOCKOI, TEJIECKOI, BOJIOKOHHAs]
OIITHKA, TU(PPAKIMOHHAS PEIIETKA, TOISAPOUI.

Hemoncmpayuu

1. IIpsmonuHeltHOE paclpoCTpaHEHHEe, OTPAKEHUE U MPETOMIICHUE
cBeTa. Onrudyeckue npudophl.
[TonHOE BHYTpEeHHEE OTpakeHue. MoJiess CBETOBO/IA.

[IpssMonMHENHOE pacIpOoCTpaHEHUE CBETa B OHOPOIHOM cpene. JIyd ceera.
Todeunslil HICTOUHUK cBeTa. OTpa)keHHe CBeTa. 3aKOHBI OTPAXKEHHUS CBETA.
[TocTpoenne nzodpaxenwuii B rockoM 3epkane. Cohepuueckue seprana.
[Ipenomiienre cBeta. 3aKOHBI PETIOMIICHHS CBETa. AOCOIOTHBIN MTOKa3aTelb
npesnomieHust. Omuocumenvhulil nokasamensb npeiomierus. Illocmosncmeo
yacmomsl ceema u COOMHoOueHUue OJIUH BOJH NPU nepexooe
[MoHOXpOMamuuecko2o ceema uepes epanuyy pazoena 08yx ONMuUYeckKux cpeo.
| Xoo nyueti 6 npuzme. Jlucniepcust cBera. CioxxHbIN cocTaB Oenoro ceta. L{ser.
[TonHoe BHyTpeHHee oTpaxeHue. [IpenenpHblil yro nojaHoro BHyTPEHHETO
otpaxxenus. Cobuparowyue u pacceusarowue aunzol. Tonkas muaza. okycHoe
pAcCCTOsTHUE U ONTUYECKAs CHJIa TOHKOW JIMH3HI.
3asucumocms OKYCHO20 paccmosiHus MoOHKOU chepuyecKoi TuH3bl om eé
ceomempuu U OMHOCUMENbHO20 NOKA3AMEJIsl NPEeNOMIEHUS.
dopmyIia TOHKOU JIMH3BIL. Y BEIUYEHUE, 1aBAEMOE JIMH30M.
X00 nyua, npoweduieco 1uH3y no0 NPOU3BOTbHLIM Y2IOM K €€ 2NABHOU
onmuyeckot ocu. [locmpoenue uzob6pasiceHuti moyKu u OmMpe3Ka NPAMou
8 COOUPAIOUWUX U PACCEUBAIOWSUX TUHZAX U UX CUCEMAX.
Onmuueckue npubopul. Paspewarowas cnocoonocmes. I 1a3 kak onmuveckas
cucmema.
[Ipenenbl NpUMEHMMOCTH F€OMETPUYECKON ONTHKHU.
Bonnosas ontuka. Uatepdepenius ceeta. KorepeHTHbIe ICTOYHUKH. Y CIIOBUS
HaAOI0/IEHUSI MAKCUMYMOB 1 MUHUMYMOB B HHTePGEPEHIIMOHHOW KapTHHE OT
NBYX KOT€PEHTHBIX HCTOYHHUKOB. [I[prMepsI Kitaccnyecknx nHTep(hepeHIIMOHHBIX
CXEM.
Judpaxius ceera. Judpakunonnas pemeérka. Y caoBue HaOII0ASHNS TTIaBHBIX
MaKCHUMYMOB TP TaJICHUH MOHOXPOMATHUYECKOTO CBETa Ha JU(PPAKITHOHHYIO
PELIETKY.
[lonsipu3zanus ceera

Texnuyeckue ycmpoucmea u mexHoiocu4yecKue npoyeccyl.

OYKH, JIyna,

HccnenoBanue cBOCTB U300paykeHUH B TMH3AX.
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Mojenu MUKPOCKOTIA, TEIECKOTIA.
Habmonenne narepgepeHiinm cBera.
Hab6mronenue nudpaxiuu crera.
HaGmonenue mucnepenu cBera.
[Tonmyuyenue criekTpa ¢ MOMOIIBIO TPU3MBI.

L o N URE

10. HaGmroneHue nomnsipyusanuy CBeTa.
Yuenuueckuit sxcnepumenm, nabopamopnuie pabomot
1. HM3mepeHue nokaszartesns NpeIoMICHHsS CTEKIIA.
2. HccnenoBaHue CBOWCTB U300paKCHHIA B JIMH3AX.
3. HaOGmonenue aucrnepcuu cBeTa.

[TonmyuyeHnue criekTpa ¢ MOMOMIBIO JU(PPAKIMOHHON PEHIETKH.

nepuckor, ¢oroanmnapat, MUKPOCKOII, TIPOEKLIMOHHBIN amnmapar, IpOCBETICHHE

OIITHKH, BOJIOKOHHAS ONTUKA, TU(PpAKIIMOHHAS PeIIETKa.
Hemoncmpauuu
1. 3axoHbI OTpaxxeHUs CBETA.
HccnenoBanue npeaoMiieHUs CBETA.

2
3. HaOmoneHue moiHOro BHYTPEHHET0 OTpaXKeHus. MoJIellb CBETOBOAA.
4. HccnenoBaHue XoJla CBETOBBIX ITyYKOB Yepe3 MIIOCKONApaIe/IbHYO

IJTACTHHY U TIPU3MY.

5. MHccrnenoBanue CBOMCTB U300paKEHHM B JTMH3AX.
6. Mopenu MUKPOCKOIIA, TEIECKOIa.

7. HabGmronenue naTEpPEPECHITUN CBETA.

8. HalOmromeHue HBETOB TOHKHX IIJIEHOK.

9. HaGmronenue nudpakiyy cBeTa.

10. M3yveHue nudpakirOHHON PEIIETKH.

11. HaGmronenue nudpakimOHHOTO CIIEKTPA.

12. HabGmoneHue quCIIepCuu CBETa.

13. HaGmroneHue noasipu3aiyy CBeTa.

14. TlpumeHeHue NoaspOrI0B Ui U3YUEHU MEXaHUYECKUX HAIPSKEHUN

Yuenuueckuii sxcnepumenm, nabopamopnsie pabomot, npaKmuKym
1. WM3mepeHue nokasaresns NperoMIEHUs CTEKIA.

no

(Ha mpuMepe KUJIKUX JTHH3).
N3mepenune GpokycHOTo pacCcTOSHUS pacCENBAIOLINX JIMH3.

[Tonmyuenue u3o0paxeHus B CUCTEME U3 JIBYX JIUH3.
KoHcTpynpoBaHue T€IeCKONNYECKUX CUCTEM.

N Ok W

N3yuenne mnosspusanuu CBeETa,
JUDJIEKTPHUKA.

HccnegoBanue 3aBUCUMOCTH Q)OKYCHOI"O pacCTodAHUA OT BCHICCTBA

HonyquI/Ie I/I306pa)KeHI/I$I B CUCTEMC U3 IIJIOCKOI'0 3€pKajia 1 JINH3BGI.

Habmtonenne nudpakunu, HTepGEpeHIMH 1 MOISPU3aLUU CBETA.
OTPAXKEHHOTO OT IIOBEPXHOCTY]

9. Msyuenne nHTEp)EPEHIINHN TA3EPHOTO U3ITyUCHHS Ha ABYX HIEIISX.

10. HaGmroreHue nucnepeuu.

11. HaGmronenue 1 ucciiefoBanre TUPPAKIIMOHHOTO CIIEKTPA.

12. 3mepenue JUIMHBI CBETOBOW BOJIHBI.

13. Ilomy4yeHne cmekTpa U3Iy4YCHUS
TU(PPAaKIUOHHONW PEHIETKH.

CBETOAMONA TIPH

IIOMOIIH
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PA3JIEJI 6. OCHOBEI CITELIMAJIBHOI TEOPUN
OTHOCUTEJILHOCTH (4 u)

PA3JIEJI 6. OCHOBBI CHHELIMAJIbHOU TEOPUU OTHOCUTEJIBHOCTH
(59)

Tema 1. Ocnosvt CTO (4 u)

Tema 1. Ocnoeol CTO (5 u)

I'panuipl IPUMEHUMOCTH KJIaCCHYECKOM MexaHuKu. [locTynaTsl
CIIELUAJIbHOM TEOPUU OTHOCUTEIBHOCTH: HHBAPUAHTHOCTH MOJYJIsI CKOPOCTH
CBETa B BAKyyM€, IIPUHLUII OTHOCUTEJIIBHOCTH DNHIITEHHA
OTHOCHUTEIBHOCTh OJTHOBPEMEHHOCTH. 3aMEYICHUE BPEMEHU U COKpAILlEHUE
JUTUHBI.

DHEeprus U UMITYJIbC PEASATUBUCTCKOMN YaCTULIBI.

CBs13b Macchl € JHEPIUEHW U UMITYJIBCOM PEISITUBUCTCKON YaCTULIBI. DHEPTHUs
IIOKOS

["paHuIBl NPUMEHUMOCTH KJIaccudeckoil Mexanuku. [locTynaTel ciennanbHON
TEOPUH OTHOCUTEIBHOCTH.
[IpocTtpancTBeHHO-BpeMeHHOM nHTEepBall. [IpeobpazoBanus Jlopenna. Ycnosue
MpUIMHHOCTH. OTHOCUTENBHOCTH OJJHOBPEMEHHOCTH. 3aMe/JICHIE BPEMEHHU
U COKpAIeHHUE JUTUHBI.
DHeprusi 1 UMITYJIbC PEISATUBUCTCKOMN YaCTHUIIBI.
CBs13b Macchl ¢ PHEPrUel U UMITYJILCOM PEISITUBUCTCKON YaCTUIbL. DHEPrus
MOKOS
Texnuueckue ycmpoucmea u mexHoI02u4ecKue npoYeccyl.
NPUEMHUKH, YCKOPUTEIH 3apsDKCHHBIX YaCTHII.
Yuenuueckuii 3xcnepumenm, nabopamopnsie pabomaol, npakmuxkym
OmpeneneHue HUMIYJbCAa W OHEPTUM  PEISTUBUCTCKUX — YaCTHI]
dotorpadusaM TPEKOB 3apSKEHHBIX YACTHI] B MATHUTHOM TIOJIE).

CITYTHUKOBBIC

(o

PA3JIE/ 7. KBAHTOBASI ®I3UKA (15 1)

PA3JIE/ 7. KBAHTOBASI ®I3MKA (25 1)

Tema 1. Dnemenmot keaumosou onmuxu (6 u)

Tema 1. Kopnyckynspho — éonnoeout oyanusm (15 u)

®otonbl. opmyna [Tnanka cBsi3u sHEPrUM POTOHA C €T0 YaCTOTOW. DHeprus
U UMITYJIbC (POTOHA

OTxkpeiTre u uccnenopanue porodddexra. Onpitel A. I'. CroneToBa. 3aKOHBI
dororddekra. YpaBHeHue DiiHmTeHa g potosddexra. «KpacHas
rpanuna» Gororddexta. lapnenue csera. OnsiThl I1. H. JleGenena.
XHMMHUYECKOE AEUCTBHE CBETA.

Texnuueckue ycmpoucmea u npakmuyeckoe npumenenue: HOTOIIEMEHT,
¢doronaTunk, cCoTHeUHAass 6aTapesi, CBETOIHO/I.

Hemoncmpayuu
®dotorhPexT Ha yCTaHOBKE C IITHKOBOM TUTACTHUHOM.
HccnenoBanue 3aKk0HOB BHeHIHETo GpoTodddekra.
CBeToauOI.
Conneunas Gatapes.

el A

PaBHOBECHOE TEMIOBOE U3NTyueHHE (M3JTyueHHe aOCOMI0THO YEPHOTO Tea).
3akoH cMmemienusa Buna. ['unotesa M. [1nanka o kBaHTax.
®oTOHBL. DHEPrUs U UMITYJILC POTOHA.

®dorordpdext. Onwite A. I'. Cronerosa. 3akonbl hoTodPdekxra. YpaBHEeHHE
OuHiTeitHa A poroappexra. «Kpachas rpannua» gorosdgexra.
JlaBieHue cBeTa (B 4aCTHOCTH, /IaBJIEHUE CBETA Ha a0COIIOTHO MOTJIOLIAIOIIY IO
1 a0COIIOTHO OTpaxkarolyto nosepxHocts). OneiTel [1. H. JleGenena.
BosHoBbIe cBolicTBa yactull. BosHb! ne bpoiins. J{nuHa BonHs! ne bpoits
U pa3Mephbl 00JIaCTH JIOKAIM3ALUHU JBIDKYIIEHCs yacTulbl. KopmyckymsipHo-
BOJIHOBOH nyanu3M. J{udpakiius 3JeKTpPOHOB Ha KpUCTaIIax.
Crenuduxa nzmepenuit B Mukpomupe. CoOTHOILICHUsI HEONpeAeIEHHOCTEN
['eitzenbepra

Texnuueckue ycmpoucmea u mexHOIo2U4ecKue npoyeccwvl. CIEKTPOMETP,
¢dboTornemMeHT, (OTONATUMK, TYHHEIbHBIH MMKpPOCKON, COJHEeYHas Oarapes
CBETOJUOI.

Hemoncmpayuu

1. ®otorddexT Ha yCTaHOBKE € IIMHKOBOH MIACTUHOM.
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2. HccnenoBaHue 3aKOHOB BHEIIHETO (oTod(deKTa.
3. HccrnenoBanue 3aBUCHMOCTH CONPOTHUBIICHUS TIOJTYIPOBOJHHUKOB OT,
OCBEILIEHHOCTH.
4, Caeronuo.
5. Conneunas Oarapesi.
Yuenuueckuii sxcnepumenm, nabopamopusie padomol, RPAKMUKYM
1. MHccnenoBanue GoTope3ncTopa.

2. Usmepenue mocrostHHOW [lmaHka Ha OCHOBE  HCCJIEIOBaHMS]
dotorddekra.
3. HccrnenoBaHue 3aBUCHMOCTH CHJIBI TOKAa 4Yepe3 CBETOAMON OT

HaIpSKEHUS.

Tema 2. Cmpoenue amoma (4 u)

Tema 2. @uzuka amoma (5 u)

Mopnens atoma Tomcona. OnbiTel Pezepdopaa mo paccestHiio 0-4acTHll.
[Ltanerapnast mozienps atoma. [loctynarsl bopa.
W3nyuenue u nornomieHre (GOTOHOB MPHU MEepPexoie aToMa ¢ OJHOTO YPOBHS
sHepruu Ha apyroi. Buael ciektpoB. CriekTp ypoBHEH sHEpruu aroMma
BOZOpOJA.
BosHoBbIe cBoiicTBa yacTull. BosHbl 1e bpoins. KopnyckynsipHO-BOIHOBOM
Tyalii3M.
CrioHTaHHOE U BBIHYKJICHHOE U3TyUeHHE
Texnuueckue ycmpoticmea u npakmuieckoe npumeHenue: ClieKTpaabHbINA
aHaJIn3 (CIEKTPOCKOM), JIa3ep, KBAHTOBBIM KOMIIBIOTED.
Hemoncmpayuu
1. Monuens omnbita Pesepdopaa.
2. Omnpenenenune JUIMHBI BOJIHBI JIa3epa.
3. HaOmronenue inHeHYaThIX CIEKTPOB 3Ty YEHHUS.
4. Jlazep.
Yuenuueckuii sxcnepumenm, nadopamopnuvie pabomoi
1. HaOmroneHne TMHEHYATOrO CIEKTpa.

OmnbITHI 110 UCCIIEAOBAHMIO CTpoeHus aroMa. [IinaneTapHas Mmoaenb aToma
Peszepdopra.
[Toctynats! bopa. M3ny4yenue u noriouieHrne OTOHOB MPH Epexoie aToMa
C OJTHOTO YPOBHSI SHEPTUU Ha IPYTOM.
Bunel ciektpoB. CeKTp ypoBHEH 3HEpPruy aToMa BOAOPOAA.
CrioHTaHHOE M BRIHYXKICHHOE U3JIydeHHE cBeTa. Jlazep
Texnuueckue ycmpoucmea u mexrHojaocuieckue npoyeccyl. CIeKTPaIbHbIN
aHaJIn3 (CIEKTPOCKOIN), JIa3ep, KBAHTOBBII KOMITbIOTEP.
Hemoncmpayuu
1. Monuens onbita Pezepdopna.
2. HabmroneHue TMHEHYaThIX CIEKTPOB.
3. VYcTpoiicTBo U JeiicTBUE CUETYMKA HOHU3UPYIOIIMX YacTHUIL.
4. OmnpeneneHye AIUHBI BOJIHBI Ja3€PHOT0 U3TYUEHHUS.
Yuenuueckuii sxcnepumenm, nabopamopnuvie padomol, npaxmuxKym
1. HabGmroneHue TMHENYAaTOro CueKTpa.
2. HccnenoBaHue CHeKTpa pa3pekeHHOIO
Y U3MEPEHHE MOCTOSTHHOM Pumbdepra.

aTOMapHOro  BOJIOPOAA

Tema 3. Duzuxa amomnozo saopa u nemenmapuotx wacmuy (5 u )

Tema 3. Duzuka amomnozo aopa u rnemenmapuuvix yacmuy (5 u)

DKCIEPUMEHTHI, TOKA3BIBAIOIINE CI0KHOCTh CTPOCHHUS siipa. OTKphITHE
pamuoakTuBHOCTU. OMBITEI Pe3epdopaa mo onpeaeneHno coctaBa
paanoaKkTUBHOTO n3nydeHus. CBoiicTBa anbda-, 6eTa-, raMmMa-u3IyIeHuUs.

Hyxknonnas monens aapa ['elizen6epra—ILlBanenko. 3apsan sapa. MaccoBoe
qucio sapa. M3otomsl.

PannoakTuBHOCTD. Asb(ha-pacmaji. JIEKTPOHHBIN U MO3UTPOHHBIN OeTa-pacna.
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BinsiHME pagquoaKkTUBHOCTH Ha )KUBbIE OpraHu3Mbl. OTKpBITHE TPOTOHA U
Heiitpona. Hykionnas mozens sinpa ['eitsenbepra—LUlBanenko. 3apsy spa.
MaccoBoe uucio siapa. Mzoronsl. Anbda-pacnan. IIeKTPOHHBIA U
NO3UTPOHHBIN OeTa-pacnaz. ['aMma-u3nyuenue. 3aKoH paiiOaKTUBHOTO
pacmajzia. DHeprus CBsI3U HYKJIOHOB B sizipe. SlnepHbie cuiibl. JlegekT Macchbl
siapa. SAnepHele peakuuu. JlesieHue u CUuHTe3 sAaep. A nepHblid peakTop.
TepmosinepHblii cuHTe3. [Ipo0IeMBI U IEPCIIEKTHBBI SICPHON SHEPTETHKH.
DKOJIOTUYECKHUE ACIIEKTHI SIIE€PHON SHEPTETUKU. DIIEMEHTAPHbIE YACTHUIIBI.
OTtkphITHE TO3UTPOHA. MeTo 1bl HAOJII0ICHUS U PETUCTPALIUU SJIEMEHTAPHBIX
yactul. OyHIaMeHTaIbHbBIE B3auMOJIeiicTBUA. EMUHCTBO Gu3nuecKkoit
KapTUHBI MUpPa
Texnuueckue ycmpoticmea u npaKmuyeckoe HnpuUMeHeHue:
kaMmepa Buiibcona, snepHblii peakTop, aToMHas 6oM0a.
Hemoncmpayuu
1. CY€T4YMK MOHU3UPYIOIINX YaCTHII.
Yuenuueckuii sxcnepumenm, nadopamopnuie padbomot
1. HccnenoBanue TpekoB 4acTHII (TIO TOTOBBIM (poTorpadusim).

JIO3UMETD,

["'aMMa-n3nydyeHue. 3aKoH paJluOaKTUBHOIO pacnaaa. PairoakTUBHBIE U30TOIBI B
npupojie. CBOMCTBAa HOHU3UPYIOIIETO U3TyUeHUs. BiiusiHie paqnoakTHBHOCTH
Ha JXUBbIe opranu3Mbl. EctectBeHHbIN (hOH u3mydeHus. Jlozumerpusi.
DHeprust CBA3M HYKIIOHOB B Ape. Snepusie cuibl. Jledekt macchl sapa.
SAnepubie peakuuu. Jlenenne u cunrtes saep. SAnepHsie peaktopsl. [IpobdaemMbl
YIPABIISIEMOT0 TEPMOSIIEPHOTO CUHTE3a. DKOJIOTMUECKHUE aCIeKThl pa3BUTHUS
SIIEPHOM SHEPreTUKU. METO bl pETUCTpallii U UCCIIEOBAHUS JIEMEHTAPHBIX
yactull. yH1aMEeHTaIbHbIE B3aUMOAEHCTBUSA. baprOHbI, ME30HBI U JIEITOHBI.
[Ipencrasinenune o CtangapTHOM Moienu. KBapK-TJIFOOHHAs MOJIENb aJPOHOB.
®usuka 3a npegenamu CtangapTHon Mojaenu. TémHas MaTepust U TEMHas
pHeprus. EnuHcTBO prsnueckoil kKapTUHBI MHpa.

Texnuueckue ycmpoucmea u mexHoaio2udeckue npoyeccyl:. 103UMeTp, Kamepa
Bunbcona, saepHbIi peakTop, TEPMOSIEPHBI peakTop, aToMHas OomoOa,
MarHUTHO-PE30HAHCHAsI TOMOTrpadus.

Yuenuueckuii 3xcnepumenm, nabopamopmusie pabomaul, npakmuxkym

1. HccnenoBanue TpekoB 4acTHIL (TI0 TOTOBBIM (poTOTrpadusim).
2. HccnenpoBaHue paguoakTUBHOTO ()OHA C UCMOJIb30BAHUEM JI03UMETPA.
3. H3ydenue normiomieHus 6eTa-4acTHI] aTFOMUHUEM.

PA3IEJI 8. OJIEMEHTBI ACTPOHOMUWU 1 ACTPODU3UKU (7 )

PA3IEJI 8. OJIEMEHTBI ACTPOHOMUWU 1 ACTPODPU3NKU (12 1)

Tema 1. Inemenmot acmpogpuszuxu (7 u )

Tema 1. Dnemenmot acmpogpusuxu (12 u)

Jransl pa3BUTUSA acTpoHoMuH. [IpukinanHoe 1 MUPOBO33pEHUECKOE 3HAUEHNE
acTpoHoMuHU. Bun 3B&€31HOTO HeOa. Co3Be3nus, ApKue 3BE3/bI, IaHETHI,

nx sugumoe asmkenne. Conneynas cucrema. Connne. Conneunas
aKTUBHOCTB. Mlcrounnk sHeprun CosHLa U 3BE311. 3BE3/1bI, UX OCHOBHBIE
XapaKTepUCTHKU. /[narpamma «CrnekTpalibHbIN KJIacC — CBETUMOCTbY. 3BE3/1bI
[JIaBHOM MOCJIE10BAaTENIBHOCTH. 3aBUCUMOCTD «Macca — CBETUMOCTD)

U1 3BE3]] TJIAaBHOM IOCIIEI0OBATENIbHOCTH. BHYyTpEeHHEE CTpOECHME 3BE3 .
CoBpeMeEHHBIE MTPEICTABICHUS O IPOUCXOKIACHUH U 3BoonMK ColHIa U
3BE3/1. DTalbl KU3HU 3BE3NL.

Mueunslii [1yte — Hama ["anaktuka. [lonoxenue u nemxenne ConHua B
["amakTuke. Tunel raakTuk. Paguoranaktukuy v kBasapsl. UEpHBIE IBIPHI B
spax ranakTuk. Beenennas. Pacmmpenue Beenennoii. 3akon Xa66ma.
Paz6eranmne ranaktuk. Teopust bonbmioro B3peiBa. PenukToBoe nznydenue.
MacmtaOHas ctpykTypa Beenennoii. Meraranaktuka. Hepeménnbie

Dtanbl pa3BUTUA acTpoHOMUU. [IpuKiagHOe 1 MUPOBO33PEHUECKOE 3HAUCHUE
acTpoHoMuUU. [IpuMeHUMOCTH 3aKOHOB (PU3HKU ATt OOBSICHEHHS TPUPOIBI
KOCMHUYECKHUX O0BEKTOB.

Metoabl aCTpOHOMUYECKUX HcciieoBaHu. COBpPEMEHHBIE ONITHYECKUE
TEJIECKOIIBI, PAANOTENECKOIIbI, BHEATMOC(HEpHasi aCTPOHOMHUS.

Bun 38€31H0r0 HeOa. Co3Be3aus, sipKue 3BE3bI, JIAHETHI, UX BUAUMOE
NBIJKEHHE.

CoaHeyHas cucTeMa.

Comnnue. CosiHeuHast akTUBHOCTB. McTounnk sneprun CosiHIa U 3BE37.

3BE3/1bI, UX OCHOBHBIE XapaKTEPUCTUKU. [lnarpaMma «CreKTpaabHbIi KjIacc —
CBETHUMOCTEY. 3BE3/IBI ITIABHOM MOCIIEAOBATENHLHOCTH. 3aBHCUMOCTh «Macca —
CBETUMOCTb» JJIs 3BE3]1 INIABHOM MOCIEA0BaTeIbHOCTU. BHyTpeHHEee cTpoeHune
3BE311. COBpEMEHHBIC IIPEICTABICHUS O MMPOUCXOKACHUH 1 dBoJonnK COTHIA U
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poOIeMbl ACTPOHOMHMH.
Yuenuueckue naonwoenusn
1. HaOnromenuss HEBOOPYXEHHBIM TJa30M C  HCIOJIb30BAHUEM
KOMIBIOTEPHBIX MPUIIOKEHUU JUIi  ONPENCIICHHUS  MOJIOKEHHUS
HEOECHBIX OOBEKTOB Ha KOHKPETHYIO J1aTy: OCHOBHBIC CO3BE3JIHs]
CeBepHOro nojymapus u SpKue 3BE3/Ibl.
2. Hab6mronenwus B Teneckorn Jlynsl, mianer, Maeunoro [TyTu.

3BE3/1. DTaIlbI )KU3HU 3BE3/I.
Mueunsbiii [1yte — nama [Manaktuka. [Tonoxxenue u nprxenue ColiHia B
["aaxTuke. Tunel ranaktuk. Paguoranaktuky u kBasapsl. UEpHbIE IBIPHI B
sipax rajgakTuk. Beenennas. Pacimpenne Beenennoii. 3akon Xa60ia.
Pazberanue ranaktuk. Teopus bonbmoro B3peiBa. PenrkroBoe u3nydeHue.
MacmrabHas cTpyktypa Beenennoit. MeraranakTuka.
Hepeménnsie mpobiemMbl aCTpOHOMUU

Yuenuueckue naonwoenusa:

1. HaOmromeHnus  3BE3MHOTO Heba HEBOOPY>KEHHBIM  TJIa30M
C HCIIOJIb30BAaHMEM KOMITBIOTEPHBIX TPUIOKEHUH IUIS ONpe/IeCHus]
TIOJIOKCHUST HEOECHBIX OOBEKTOB HAa KOHKPETHYIO JaTy: OCHOBHBIC
co3Be3usi CeBepHOro MoyyImapus U sipkue 3BE3bI.

2. HaGmronenus B tenmeckon JIyHBI, TIaHET, TYMaHHOCTEH M 3BE3THBIX

CKOILJIEHUH.

OU3NYECKUU ITPAKTUKYM (16 yacoB)

Cnocobbl  usmepenus  uauueckux 6euyuH ¢ UCNONb30BAHUEM — AHAIO208bIX
U YUpposwix usMepUmenbHbIX NPUOOPOE U KOMILIOMEPHBIX OAMYUKOBbIX CUCTEM.
Abcomommvle u omHoCUmMENbHbIE NOSPEUHOCTIU USMEPEHUL (PUSULECKUX BETUUUH.
Oyenxa epanuy nozpewinocmetl.

IIposedenue koceenHbIX UsMEPeHUll, UCCIe008AHUL 3A8UCUMOCTEN

QusuvecKux genuuuH, NPosepKa NPeOI0NCeHHbIX 2unomes (8b100p u3 pabom,
ONUCAHHBIX 8 MEMAMUYECKUX PA30enax « YueHuueckuil sKcnepumenn,
nabopamopubsie pabomvl, NPAKMUKYM ).

OBOBIIAIOUIEE TOBTOPEHUE (4 1)

OBOBIAIOHIEE TOBTOPEHME (15 u)

Poinb ¢pu3uKN 1 aCTPOHOMHH B SKOHOMHUYECKON, TEXHOIOTUYECKOH,
COLIMAJIBHOW M 3THUYECKON cdepax AesTeIbHOCTH YEI0BEKa; POJIb U MECTO
(U3MKN ¥ aCTPOHOMHHU B COBPEMEHHON HAy4YHOW KapTUHE MUPA; POJIb
¢buznueckoil Teopuu B GOpMUPOBAHUM TIPECTABIECHUN O GU3NUECKON
KapTHHE MHpa, MECTO (PU3NUECKON KapTUHBI MUpPA B OOILEM pAILY
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MTPEICTAaBICHHUI 0 MPUpPOe

O0600611eHre U cUCTeMaTU3allls COJepKaHus pa3iesioB Kypca «MexaHukay,
«MonekymnsipHast pU3MKa U TEPMOTUHAMUKAY, « DIEKTPOTUHAMUKAY,
«Konebanust 1 BOHBD», « OCHOBHI CTICTIHAIIBHOM TEOPUHU OTHOCUTEIIHLHOCTHY,
«KBanToBas puszukay, « INeMEHTHI aCTPOHOMUHU U aCTPODUZHKIY).
Pors ¢usnkn uW acTpoHOMHM B DKOHOMHYECKOW, TEXHOJOTHYECKOM,
COLIMANILHOM M ATHYECKON cdepax NeATeIbHOCTH YeOBEeKa; POJib U MECTO
(U3UKA M acTPOHOMHH B COBPEMEHHOW HAyYHOW KapTHHE MHUpa; 3HAYCHUE

0HHC&TCHBHOﬁ, CHCTCM&TH3pr10H.ICfI, 0OBSICHUTEITLHOU HHpOFHOCTI/IquKOﬁ
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GyHKIMA (U3NUECKOW TEOpHH; poiab (GU3UYECKOW TEOpHH B (HOPMUPOBAHUH
NpeJCTaBICHUN O (PU3NYECKON KapTUHE MHUpPa, MECTO (PU3UYECKON KapTHHBI
MUpa B OOIIEM pAIy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IPEACTABICHUI
0 NIPUPOJE

Peseps (3 u) Peseps (10 1)

TemaTH4ueckoe INIAHUPOBAHHUE KypcCa

11 kaacc
bazosviit yposens (2 uaca) ‘Ya/ly@zelmbu? yposens (5 uacos)
Kom-Bo DJIeKTPOIMHAMHUKA(npookenne) 11/27
4acoB MarnuTtHoe noJe 6/14
1 BzauMopencTBrue MOCTOSSHHBIX MArHUTOB M MPOBOJIHUKOB C TOKOM. MaruutHoe
nosie. Bektop MaruuTHOM MHAYKIUU. [[pUHLINI Cynepro3UIIMM MATHUTHBIX MOJIEH.
JIvHNY MarHUTHOW MHIYKUWH.
1 MarnuTHOE 1oJie TPOBOHUKA C TOKOM (TIPSIMOTO MPOBOJHUKA, KATYIIKUA U
KpyroBoro Butka). OneIT Opcrena. KaptuHa nuHU MarHUTHOW MHIYKIUU OIS
MOCTOSTHHBIX MAarHUTOB.
1 Onpedenenue ycio8uti NPUMEHUMOCIU MOOeNU 0OHOPOOHO20
MacHumHo20 noJis.
1 Onpeoenenue HanpasieHus UHOYKYUU MACHUMHO20 NOJIsL
nposooOHUKA ¢ MOKOM
1 Macnumnoe none 6 gewjecmee. PeppomacHemuru, napa- u -
Ouamacnemuxu
1 Cuna Amrnepa, €€ HanpaBJIeHHE U MOAYJIb.
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Cuna JlopeHiia, e€ HanpaBJI€HHE U MOAYJIb.
JIBr>KeHME 3apsyKEHHOM YaCTULIBI B OJHOPOIHOM
MarHuTHoM mnose. Pabora cunel Jlopenia.

Ilposedenue koceenuvix uzmepenuii cuivl Amnepa, nposedeHue
uccnedosanusi  3agucumocmel.  medxncoy — uauyeckumu
BeUYUHAMU U ONBIMO8 NO NpPOBEpKe  NPeONO0NCEHHOU
2Unomesnvl npu U3y4eHuu 0eucmeusi NOCMOAHHO20 MASHUMA

HA paMKY C MOKOM

ObvsacHeHue 0CHOBHBIX NPUHYUNOE OeUCMBUS MeXHUYECKUX
ycmpoucme

IIpumepyl pewienus 3a0au no meme « Cuna Amnepa»

TexHnyeckue yCcTpoicTBa U TEXHOJIOTUYECKUE MPOLIECCHI: TPUMEHEHHE
MOCTOSIHHBIX MarHUTOB, IEKTPOMAarHUTOB,TECTEP-MYJIbTUMETP, 3JEKTPOIBUTATENb
AAkoOM, yCKOPUTENN 1IEMEHTAPHbBIX YaCTHII.

JIaboparopHas pabota Nel «Habmtoienue 1eicTBUS MArHUTHOTO TIOJIST HA TOK»

Ipumepol pewenus 3a0au no meme « Cuna Jlopenya»

[Pewenue pacuémuulix 3a0au ¢ 16HO 3a0AHHOU U HESIBHO
3a0anHOll husuUecKoll MOOenvlo ¢ UCNOIb308aHUEM OCHOBHBIX
3aK0H086 U Ghopmyn no meme «Macnummnoe noney.

[Konmponvhas paboma no meme «Maenumnoe noney

DJIeKTpOMarHuTHasi HHAyKIus 5/13

SIBneHue 3neKTpOMarHuTHOW MHAYKIMU. [I0TOK BEKTOpa MarHMTHOM MHTYKLIHH.

OC unaykuuu.

3aKOH 2JI€KTPOMarHUTHON MHAYKIuu Papanes.
Buxpesoe snexkrpuueckoe noiue. Toku Pyxo.

O/{C unoykyuu 8 npo8ooOHUKe, OBUNCYIUIEMCSA NOCTYRAMENTLHO
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8 0OHOPOOHOM MACHUMHOM NOJle.

[ Ipumepul pewienus 3a0a4 no meme «3aKoH
91eKMPOMASHUMHOU UHOYKYUUY

[Pewenue pacuémmuvix 3a0a4 ¢ A6HO 3A0AHHOU U HES8HO
3a0anHOU PusuUecKol MOOENbIO ¢ UCNOIL30BAHUEM OCHOBHBIX
3AKOHO8 U hOpMYNL N0 meme « DNeKMPOMASHUMHAS UHOYKYUAY.

[IpaBuio Jlenna. MuayktuBHOCTD. KaTyiika
WHJIyKTUBHOCTH B II€MIU MIOCTOSTHHOT'O TOKA.

SBnenne camonuaykiuu. I1C caMOMHAYKIINH.

[Peuienue kauecmeennvlx 3a0a4, mpebyowux npuMeHeHus
3HAHUL nO meme « DNeKMpPOMASHUMHASL UHOYKYUSLY.

|Aneopumm ucnonvsosanus npasuna Jlenya ons onpeoenenus
Hanpaeienus moKa 8 KOHmype npu anaiuse epaguyeckux u
9KCNEepUMEHMANbHBIX 3a0ay

Cbopra modenu 21eKmpoMasHUMHO20 2eHepamopa

SHGPFI/ISI MAarauMTHOTO ITOJIA KaTYIIKHU C TOKOM.
BHCKTpOMaFHI/ITHOe I1O0JIC

KontponbHas padoTa mo Teme « IJIeKTpOIMHAMHUKA»

ObvscHenue 0CHOBHbIX NPpUHYyUnos oelicmeus mexHU4ecKux
ycmpoﬁcme U mexHojlocuiecKux npoyeccos, maxKux Kak.
uHayKI/;uOHHCl}Z neyn, cwzeuoud, 3awiuma om sjaeKmpusayuu
meJj npu 0BUICEHUU 8 MACHUMHOM noje 3eM.

Obobwarowe-nosmopumenvroe 3anusimue no meme
«DneKmpomMacHUMHAas UHOYKYUSL)

Koumponvnas paboma no meme « nexmpomacHumuas

UHOYKYUS»
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Kosaebanus u BoHbI (60 1)
Mexannuyeckue Kojaedanus 5-/10

Koneobarensnas cucrema. CBOOOIHBIE KOJIEOAHU.

["apmonnyeckue kosnebanus. Kunematuueckoe u
JUHAMHYECKOE ONHACAaHUE. DHEPreTUUECKOE
OINMCaHNE (3aKOH COXPaHEHUSI MEXaHUYECKOU
SHEPTHH).

Bui600 ounamuueckozo onucanus CAPMOHUHYECKUX Konebanutl u3
Ux dHepecemu4ecKkoco U KunHemamu4ecko2o OnucCatusl.

Buinyoicoennvie konebanus. Pezonanc. Pesonanchas Kpueas.
Brusnue 3amyxanus na 6ud pe3oHaHCHOU KpUBOLL.
Aemoxkonebanusi.

Pewenue pacuémmnuix 3a0au ¢ 2610 3a0aHHOI U HEABHO
3a0anHOU U3ULECKOU MOOENbIO C UCNONb308AHUEM OCHOBHBIX
3aKO0HO08 U popmyn no meme «Mexanuueckue Konebanus».

Ammuutyza v gasa koneGaHuil. CBsi3b aMILTUTYAbI KOJIEOAHUN NCXOTHOM
BEJIMYMHBI C aMIUIUTY1aMU KoJIe0aHUH €€ CKOPOCTHU U yCKOPEHHUSI.

[Tepuon n yactora koneGanuii. [Tepros ManbIx cBOOOAHBIX KOIEOAHUI
MareMaTH4YecKoro MasiTHuka. [lepros1 cBOOOHBIX KosleOaHH MPY>KMHHOTO MasTHHUKA.

Pewenue xauecmesennwix 3610611{, mpe6yi0u;ux NpUMEHEeHUA
3HaHull no meme «Mexanuueckue KoneOanusy.
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ObvscHenue 0CHOBHBIX NPUHYUNOS OeLICMBUST MEXHUYECKUX
YCMpoUucme, makux Kaxk. MempoHOM, Yachl, KA4enu,
M)3bIKATIbHbLE UHCIMPYMEHMbL, CeticMocpag.

Jlabopamopuas paboma Ne3 « Onpeoenenue yckopeHus
€80000H020 NAOEHUSA NPU NOMOWU MASIMHUKA

DJIeKTPOMArHUTHBIE KoJ1ebanust 7/15

Konebatenbublit KOHTYp. CBOOOIHBIE 3JIEKTPOMArHUTHBIE KOJIeOaHUS B UCATBHOM
KoJie0aTeIbHOM KOHTYPE.

®opmyna Tomcona.

Cea3b amnaumyoslt 3apa0a KOHOEHCAmopa ¢ AMNIUMyoou
CUIbl MOKA 8 KOJIebamenbHOM KOHMYpe

Pewenue pacuémnoix 3a0au ¢ 51610 3a0aHHOU U HESABHO
3A0AHHOU PU3UYECKOU MOOENbIO C UCNONIL30BAHUEM OCHOBHBIX
3aKOHO8 U (hopMYTL NO meme « INeKMPOMACHUMHbLE
Konebanusy

Pewenue xauecmesennwix 3a0a1¢, mpe6yl0u;ux NPpUMEHEHUA
3HAHUL N0 meme ((3ﬂ€Kmp0MaZH1/lWZHbl€ Koebanusy

3akoH COXPAHCHUSA SHEPTUHU B UI€ATIbHOM KoJIe0aTeIbHOM KOHTYPC.

3aryxarolue J1eKTpOMarHuTHbIE KosieOaHus. BbIHYXIeHHbIE 3JIEKTPOMAarHUTHbIE
kosiebanus. [lepeMeHHbIH TOK.

CpaeHeHue MEXAHUHUECKUX U DNNEKMPOMACHUMHbLX Konebanuil

ObwsicHeHue 0CHOBHBIX NpUHYUNoe oelcmeus MmexHu4ecKux
ycmpoﬁcme, maxKkux Kak.: 3JZ€Kmpull€CKulZ 360HOK, cenepamop
nepemerrnoco moka, TuHuu 3ﬂei<mp0nepe<)au

Onpedenenue ycao6uti NPUMEHUMOCMU MOOeNU UOEATbHO20
KoIebamenbHo20 KOHmMypa
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MowHOCTb NepemMeHHOro Toka. AMNANTYAHOE M AeMCTBYIOLWEee 3HaYeHne CUbl
TOKa M HanpsAXXeHWA Npu pasnyHon Gpopme 3aBUCMMOCTM NEPEMEHHOTO TOKa OT
BpemeHUn. CHHYCOUIaJIbHBINA EPEMEHHBIN TOK.

Uneanwubiii Tpanchopmarop. [IponsBoactso, nepenaya u norpedieHue
aneKkTpudeckoit s3neprun. KynpTypa nucnonb30BaHus 3J€KTPOIHEPTUH B
MOBCEIHEBHOM KU3HU. TexHNUecKne yCTpoicTBa U TEXHOJIOTHUYECKHE MTPOLECCHI:
ANEKTPUUECKUI 3BOHOK, T€HEPaTOp MEPEMEHHOT0 TOKa, JIMHUM 3JIEKTpoIepeaayd

Pezucmop, konoencamop u kamywxa uHOyKmMusHoCcmu 8 yenu
CUHYCOUOATLHO20 NePeMEeHH020 moKa. Pe3onanc moxos.
Pezonanc nanpscenuil.

Pewenue kauecmeennvix 3a0au, mpebdylowux npumeHeHus
SHAHULl N0 meme « DNeKmpoMAacHUMHbLE KOJIeOAHUSLY.

Konmponvnas paboma no meme «Mexanuueckue u
NEeKMPOMASHUMHbIE KOJIeOAHUS)

MexaHuyeckne U 3JIeKTPOMArHUTHbIE BOJTHBI 5/10

MexaHn4YecKre BOJTHBI, YCIOBHSI X pacnpocTpaneHus. [lonepeynsie

U MPOI0JIbHBIE BOHBL. [Iepro/, CKOpOCTh pacipOCTPaHEHUS U ITTUHA BOJIHBI.
CBolicTBa MEXaHUYECKUX BOJIH: OTPKEHUE, MMPEIIOMIICHHES, HHTep(epCHITHS
U 1udpakims.

3Byk. CkopocTh 3ByKa. [ poMKkocTh 3Byka. Beicota Tona. TemOp 3ByKa.
[ITyMoBOE 3arpsi3HEHNUE OKPYIKAIOIIEH CPEBI.

H3yuenue pacnpocmparenus 36YK08bIX 60IH 8 3AMKHYMOM
npocmpaHcmee.
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Pewenue 3a0ay

ObvscHeHue 0CHOBHBIX NPUHYUNOE OeUCMBUS MEXHUYECKUX
YCMPOUCM8 U MEeXHOJI02ULeCKUX NPOYECccos, MaKux Kax:
MY3bIKAIbHbIE UHCIPYMEHMbl, paoap, paouonpuémMHux,
menesuzop, anmenna, menepoun, CBY-neuw, yrompazeykosas
OUACHOCTUKA 8 MeXHUKe U MeOUuyuHe.

DNEeKTPOMAarHUTHbBIE BOJIHBL. Y CIIOBUS U3IYUYEHUS 3JEKTPOMAarHUTHBIX BOJIH.
CBolicTBa 3JIEKTPOMarHUTHBIX BOJIH: OTPAaXXEHUE, IPEIOMIICHHE, TOJISIPU3ALIAS,
uHTepdepeHus 1 qudpaKus. B3aMMHas OpUEHTALIUSI BEKTOPOB

B 3JIEKTPOMAarHUTHOM BOJIHE.

[IIxana 3;1€eKTpOMarHuTHBIX BOJH. [[puMeHeHne 371eKTpOMarHuTHBIX BOJIH
B TEXHUKE U ObITY. TeXHUUECKHE yCTPONUCTBA U TPAKTUYECKOE TPUMEHEHHE:
MY3bIKAJIBHBIE HHCTPYMEHTBI, pajap, paiuonpUEMHUK, TEJIIEBU30D, AaHTCHHA,
tesnepon, CBU-neup, yapTpa3ByKoBas JUArHOCTHKA B TEXHUKE U MEIUILIMHE
IIpuHIMIIBI paInOCBA3H U TeJIeBUACHMS. Pagronokanus.

Yemporticmeo u npunyun pabomul npocmetiwe2o
PAOUONPUEMHUKA

Peuwenue xauecmseenHnvix 361@6111, mpe6yiou4ux NPpUMEHEHUA

3uanuil no meme «Mexanuveckue u INNEKMPOMACHUMHbLE
BOJIHbL )

Konmponvnas paboma no meme «Bonnwly

Onrtuka 10/25

[IpssMonuHETHOE pacIpOCTpaHEHUE CBETA B OJHOPOAHOM cpene. JIyd crera.
TodeuHblii ICTOYHUK CBETA.

OTtpaxkeHnue cBera. 3akoHbI oTpakeHus cBeTa. [locTpoenue n3obpaxeHuit
B IUIOCKOM 3€pKaJie.
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Habnrooenue onmuyeckux senenuil, npogeodenue KOC8EHHbIX
usMepeHull, UCcie008anUs 3a8UCUMOCmen] PuU3ULeCKUxX
BEeUYUH U ONBIMOG NO NPOBEPKE NPEOTIONCEHHOU SUNOME3bl
npu u3yyeHuu A8NeHUll NPeloMAeHUS. CBema HA epanuye
paszoena 08yx cpeo, NpeilomMieHUs ceema 6 coouparoueti

u pacceugarowell TUH3Aax, 80JHOBbIX CEOUCME C8ema.

Ilocmpoenue u pacuém uzobpasicenuii, co30as8aemvix
NJIOCKUM 3EpKaANOM

Coepuueckue 3epxana

[Ipenomienue cBera. 3aKOHBI TPETOMIICHHS CBETa. AOCOIIIOTHBIH ITOKa3aTelb
IPEIIOMIICHUSL.

JHucnepcus ceeta. CloXHBIN cocTaB Oenoro ceera. L[ser.
[TonmHoe BHyTpeHHEE oTpaxkeHue. [IpeneapHblil yroi moaHoro BHYTPEHHETO
OTpaKEHUS.

Jlabopamopnas paboma Ned «Hszmepenue nokazameis
npenoMaAeHUs CmeKia»

OmmnocumenvHulil nokazamensb nperomaenus. [locmosncmeo
yacmomul ceema u COOmMHouleHue OIUH 80JIH NPU nepexooe
MOHOXPOMAMU4ECcKo20 ceema yepe3 cpaHuyy pazoeia 08yx
ONMUYecKUx cpeo.

Xoo nyueti 6 npusme.

C06Hpa}0mne " paCcCCUBAIOIUC JINH3bI. Tonkas nuH3a. CDOKYCHOG pacCTogHuC
W ONTHYECKasl CHUJIa TOHKOM JTUH3EI.

dopmyia TOHKOM JIMH3BL. Y BEIUYEHUE, 1aBAEMOE JIMH301

Jlabopamopnas paboma Ne5 « Onpedenenue onmuueckotl
CUunbl U YOKYCHO20 pACCMOsIHUSL COOUPatoujell TUH3bLY

3asucumocmv poKycHo20 paccmoanus MOHKOU chepuieckol
JIUH3bL OM €€ 2eOMeMPUlU U OMHOCUMENbHO20 NOKA3AMeNs
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NpPEeNIOMIEHUAL.

Xoo nyua, npoweowre2o 1un3y n0O NPOU3BOJILHBIM Y2lIOM K €€
2naenoll onmuyueckot ocu. [locmpoenue uzoopasicenuti mouku
U Ompe3Ka NPAMOou 8 COOUPAOWUX U PACCEUBATOWUX TUH3AX

U UX cucmemax.

Onrtuueckue npubopsl. Paspemaromias criocooHocTh. ['11a3 kak onTuveckas
cucTema.
[Tpenensl NpUMEHUMOCTH T€OMETPUYECKOM ONTUKH.

KOHTpOJ’IBHaﬂ pa60Ta 10 TEMEC ((FGOMeTpI/ILIeCKaH OIITHKa»

Texnuueckue ycmpoucmea u mexHoi02U4ecKux npoyeccol:
OuKlU, IyNA, NEPUCKOn, pomoannapam, MUKPOCKON,
NPOEKYUOHHBLU annapam, npoceemJieHue OnMmuKu,
B0JIOKOHHASL ONMUKA, OUDPAKYUOHHAS PEUEMKA .

Ilpoceemnenue onmuxu. [locmpoenue u pacuém
u30bpadcenutl, c030a8aeMblXNI0CKUM 3ePKANOM,
MOHKOU JTUH3OU.

Pewenue kxauecmseennulx 3a0au, mpeoyrowux npumerHeHus
3Hanuu no meme « Onmuxay

Bonnosas ontuka. aTepdepenuns cera. KorepeHTHbIE HCTOUYHHUKH. Y CIIOBHS
Ha0JII0/IEHUSI MAKCUMYMOB 1 MUHUMYMOB B UHTEP()EPEHIIMOHHOM KapTHHE OT JIBYX
KOT€PEHTHBIX UCTOYHUKOB. [IpuMeps! kiaccnueckux HHTEp(HEPEHIUOHHBIX CXEM.

Judpaxus cera. AudpakuronHas pemeérka. Y caoBue HaOI0AeHNs TIIaBHBIX
MaKCHUMYMOB IIpH MaJIeHUH MOHOXPOMAaTHYECKOT0 CBETa Ha AU(PPaKIIMOHHYIO
pem€rky. [Tonsgpusanus ceera

Jlabopamopnas paboma Neb «H3zmepenue OnuHvl c6emosoll
BOJIHbLLY

Ob6vsichenue ocobennocmell RPOMeKaHusi ONMUYEeCKUX
Ae1eHull: unmepgepenyuu, oupparyuu, Oucnepcuu, NOJIHO20
BHYMPEHHE20 OMPANCEHUSL.
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Pewenue pacuémnuix 3a0au c 2610 3a0aHHOU U HEABHO
3a0anHOU U3ULECKOU MOOENbIO C UCNOIb308AHUEM OCHOBHBIX
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3aKOHO08 U popmyn no meme « Onmuxay

OCHOBBI CHIEIHATBHOI TEOPHH OTHOCHTEIbHOCTH 4/5

FpaHI/IHBI IMPUMCHUMOCTHU KJIACCUYECKON MEXaHHKH. HOCTy.]'IaTH CHCHH&HBHOI)'I
TCOpPHUU OTHOCUTCIIBHOCTH.

OTHOCHUTENBHOCTH OJHOBPEMEHHOCTH. 3aMe1JICHUE BPEMEHHU U COKpAILCHUE
JUIAHBI.

IIpocmpancmeenno-epemennot unmepsan. Ilpeobpasosanus
Jlopenya. Ycnosue npuuunnocmu.

Ipaxmukym
Ilpakmuxym
DHeprus U UMITYJIbC PENATUBUCTCKOMN yacTHllbl. CBSI3b MAcChl C SHEPruei
Y UMITYJIbCOM PEJIITUBUCTCKON YaCTHUIIbl. DHEPTHS OKOSI
TexHnuyeckue yCcTpoiCcTBa U TEXHOJOTUYECKUE TPOLIECCHI: CITyTHUKOBBIE
NPUEMHUKH, YCKOPUTEIH 3apsyKEHHBIX YaCTHUI]
IIpakTukym
[IpakTuKyM
JlaGoparopHas paborta

KBanrToBasi pusuxa 15/25
KopnyckyasipHo- BoJIHOBOII xyam3m 6/15

PaBHOBeCHOE TeII0BOE M3TyUeHHE (M3 TydeHne aOCOMIOTHO YEPHOTO TEa).
I'unore3a M. Ilnmanka o KkBaHTax.
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@DoTOHBL. DHEPrus U UMITYJILC (HOTOHA.

3axon cmewenus Buna.

ObvsicHenue 0CHOBHBIX NPUHYUNOB OellCEUsT MEXHUYECKUX
VCmMPOoUcmea, maKux Kaxk: Cnekmpomemp, pomoaiemenm,
Gpomooamuuk, myHHeIbHbIL MUKPOCKON, CONIHeYHAs bamapest,
€c6emoouoo.

Pewenue pacuémnoix 3a0au c 51610 3a0aHHOU U HESABHO
3A0AHHOU PU3UYECKOU MOOENbIO C UCNONIL30BAHUEM OCHOBHBIX
3aKoH08 u popmyn no meme «Keanmosvie a61eHus».

®oroaddext. OnpiThl A. I'. Cronerosa. 3akonsl poTodddekxTa.

VYpaBuenue DitHmTeiHa 115 horoaddexra. «Kpacnas rpanuna» Gororddexra.

Onpedenenue ycnoguil NPUMEHUMOCMU K8AHMOBOU MOOeU
ceema.

AHanu3z K6aHMOBbIX NPOYECCO8 C UCNONbI0BAHUEM YPAGHEHUS
Dunwmeuna ona pomoagpgexma, NPUHYUNA COOMHOUEHU
neonpeodenénnocmu I eiizenbepeaa.

Pewenue xauecmesennwix 361()611{, mpe6yl0u;ux NPpUMEHEHUA
3uanuii no meme «Keanumosuvie signenusny.

JlaBneHue cBeta (B 4aCTHOCTH, JABJIIEHUE CBETAa HA a0COFOTHO MOTIIOMIAIONITYIO
1 abCOTIOTHO OTpakaronryro moBepxHocTs). OmbiTel [1. H. JleGenena.

TexHnueckue ycTpoicTBa U TEXHOJIOTHYECKHE MPOIIECCHI: CIIEKTPOMETP,
doTodneMeHT, POTOIaTIMK, TYHHEIbHBIH MUKPOCKOII, COJTHEUHas Oarapes,
CBETOAMOJ
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Bonnosvle ceoticmea uacmuy. Boaust oe bpotinsa. /[nuna
gonHbl de bpouinsa u pazmepul obracmu noxaruzayuu
osudicyweticst wacmuyvl. Kopnyckynapro-60a1o6oil oyaniusm.

Juppaxyus 31eKmporHo8 Ha KpUCMALIaXx.
Cneyugura usmepenuii 8 muxpomupe. Coomnouienus
Heonpeodenénnocmeii I etizenbepea

KOHmpOJZbHCl}Z pa6oma no meme «Keanmosuvie si6/1eHuUsY.

®dusuka aroma 4/5

OMnBITHI 11O UCCIEIOBAHUIO CTPOeHUs aroma. [nanerapuast Mozens aroma
Pezepdopna.

[Tocrynatsl bopa. U3ny4enue u nornomenue (POTOHOB IIPH IIEPEXOJIE AaTOMA
C OJIHOTO YPOBHS 3HEPrUM Ha JIPyroil.

AHanu3z KeaHmMoevlx NPoYeccos Ha OCHOBE NEPBO20 U BIMOPO20
nocmynamos bopa

Ipaxmukym
Ipaxmukym

Bunel cnextpos. CriekTp ypoBHEHN HEPIUU aToMa BOAOPOJIa.

CHoHTaHHOE U BBIHYKJIEHHOE U3IyYEHHE CBETA.

TexHu4eckue ycTpoucTBa U TEXHOJIOTMYECKUE IIPOLECCHI: CIIEKTPAIIbHBIA aHAIN3

(crieKTpoCcKoI), Ja3ep, KBAHTOBBIN KOMITBIOTED
[IpakTukym
[IpakTukym
JlaGopatopHas paboTta
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®du3nKa aTOMHOTO0 SI/IPa ¥ JIEeMEeHTApPHBIX YacTull 5/5

Hyxnonnas monens sapa ['efizendepra—Banenko. 3apsia siapa. MaccoBoe 4uciio
anpa. M3oTonsl.

PannoaktuBHOCTh. Anb(a-pacnaj. DICKTPOHHBIA U TO3UTPOHHBINA OETa-pacIa.
I"'amma-n3nydenue.

Ilpaxmukym
Ilpakmuxym
Pewenue 3a0au

DHeprus CBS3M HYKJIOHOB B sijipe. SnepHbie cwibl. [ledext maccsl sapa. SnepHbie

peakuuu. /leneHue u cuHTe3 AAEp

S nepubie peaktopsl. [Ipo6iemsbl yrpaBiseMoro TepMOsIIEPHOTO CHHTE3a.

DKOJIOTUYECKUE aCIIEKTHI Pa3BUTHUS SIIEPHON YHEPTETUKH.
Ipaxmukym
Ilpakmuxym
Pewenue 3aoau

MeTtonpl pEerucTpanu U UCCICOOBAHUA SJICMCHTAPHBIX YaCTHII.
(DyH,Z[aMCHTaJ'ILHBIC B3aUMOACHUCTBHS. EapI/IOHBI, MC30HBI U JICIITOHBI.
HpCI[CTaBJ'ICHI/IC 0 CTaH,Z[apTHOﬁ MOACIIHN. KBapK-FJIIOOHHa}I MOZCIJIb aIpOHOB.

®usnka 3a npeaenamu CtanaapTHol Mojenu. TEMHas maTepus U TEMHas SHEPIHSL.

EnunctBO dusnyeckoil KapTUHBI MUpa.
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TexHuyeckue yCcTpoHCcTBa U TEXHOJIOTMUYECKHE MPOIIECChI: I03UMETp, KaMepa
Bunscona, siiepHblil peakTop, TepMOSIEPHBIN peakTop, aToMHas 6omOa,
MarHUTHO-PE30HAHCHAs TOMOrpadus

Ilpakmuxym

Pewenue 3a0au

Konmponvnas paboma no meme «Keanmosas ¢ghuzuxay

DJ1eMeHTbI ACTPOHOMMY U acTpodu3uku 7/12

MeToap! acTpOHOMUYECKUX HcciienoBaHnil. COBpEMEHHbIE ONTUYECKUE TEJIECKOIIB,
paauoTeNecKonbl, BHeaTMOC(hepHas aCTPOHOMUSL.

Bun 38é3mH0T0 HeOa. Co3Be3us, ipKue 3BE3/BI, INIAHETHI, UX BUANMOE BIKCHHE.

Omanvt pazeumus acmponomuu. Ilpuxnaonoe u
MUpoBo33penueckoe sHavenue acmpornomuu. [lpumenumocmo
3aKOH08 U3UKU O]1 00BACHEHUSL NPUPOObL KOCMUYECKUX
00beKmoe.

OcnosHnule cozee30us CesepHo2o nonyuapus u apkue 36e30bl

Ponv acmponomuu 6 cospemennoti kapmune mupa, 8
NPaAKmu4ecKko 0esmenbHOCMuU 4elo8eKa U OanibHeliuem
HAY4YHO-MEeXHU4eCKOM pa3eumull.

CosHeyHas cucrema.

Comare. ComHedHas akTUBHOCTD. VicTouHuK sHEeprun COTHITA U 3BE3I.

65




3BE3bI, X OCHOBHBIC XapaKTePUCTUKH. [luarpaMMa «CIeKTpalbHbIHN Kiacc —
CBETUMOCTBY. 3BE3/IbI TIIaBHOH MTOCIIEA0BATEHHOCTH. 3aBUCUMOCTE «Macca —
CBETUMOCTB» JUIsI 3BE3]T TTIABHOM MMOCIeI0BaTeIbHOCTH. BHyTpeHHEe cTpoeHue 3BE3 .

Ilpakmuxym

IIpakmukym

Obobwenue u cucmemamusayusi COOEPACAHUS PaA30en08
Kypca «Mexanukay,

CoBpeMEHHBbIE IPEACTABICHUS O IPOUCXO0KICHUU U 3BoIouU ColTHLA U 3BE3[. DTambl
JKWU3HHA 3BE3I.

Muieunsiit [1yTs — Hama ["anaktuka. [lonoxenue u npmwkenue Connana B ['anaktuke. THUIIBI
rajakTuk. PaguoranakTuku U kBa3zapbl. YEpHBIE ObIPHI B AIpaxX FaIaKTHK.

Obobwenue u cucmemamu3ayus COOEPHCAHUsL paz0eios
Kypca «Mexanukay,

Ob60o6wenue u cucmemamu3ayus COOEPAHCAHUs pazoenos
Kypca «Mexanuxay,

Ob606wenue u cucmemamu3ayus COOEPAHCAHUs pazoenos
Kypca «Monexkynapuas gusuxa u mepmoouHamuxa,

Bcenennas. Pacummpenne Beenennoii. 3akon Xa06ia. Pazberanue ranaktuk. Teopus
Bonpuioro B3peiBa. PenukToBOE H3ITy4YeHHE.

MacmraGHas ctpykrypa BeenenHoil. MeraranakTuka.
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Heperménnsie mpobiaeMbl acTpOHOMHUH

Ob0dwenue u cucmemamu3ayusi COOEPAHCAHUS PA30€108
Kypca «Monekynapuas gpusuka u mepmoouHamMura,

Obobwenue u cucmemamu3ayus COOEPHCAHUsL Pa30eios
Kypca «Monexkynapnas gusuxa u mepmoOuHAMUKa»,

Ilpumenenue ocnosononazarOWux ACMpPOHOMULECKUX
NOHAMUI, 3aKOHO8 U Meopuil OJisl AHAIU3A U 0OBIACHEHUS.
@usunecKux npoyeccos, NPOUCX00AUUX 8 36€30aX, 8 36E30HbIX
cucmemax, 8 MedAHCeaIaKmu4eckoll cpeoe, 0BUNICEHUs
HebecHblx mejl, 2600uulU 36€30 U Beenennotl

O00011IeH e U cUCTEMaTH3aIMs COJIEpKaHus pa3iena Kypca « MexaHnuKay

O06o01IeHHe 1 cucTeMaTu3alys CoAepXKaHus paszaena Kypca «MoiekyisipHas Gpusnka
¥ TepMOINHAMUKA»

Ob606wenue u cucmemamu3ayus COOEPAHCAHUs pazoenos
Kypca « dneKmpoouHamuray

Ob606wenue u cucmemamu3ayus COOEPAHCAHUs pazoenos
Kypca « INeKmpoOouHamuka»

Obobwenue u cucmemamu3ayus COOEPHCAHUsL pazoeios
Kypca « dneKmpoouHamuKay

Pezeps

Pezeps
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