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HenemoB 10 m 11 knmaccax, Ha 0a3oBoM ypoBHe B 00béMe 136 u 3a aABa roga oOyuyeHHss 1o 2 4 B
genemro B 10 u 11 xiaccax.
CocraBnena B coorBeTcTBUH ¢ DenepanbHOil pabodelt mporpamMmoi o yuyeOHoMy npenmeTy «Du3ukay

(6a3oBbIit ypoBeHb) u DenepanbHOI padodell MmporpaMmoii mo yueOHoMy npeameTy «Dusnkar

(yrnyOnéHHbI ypOBEHB).
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yriyonensbiit ypoBenb) "Knaccuueckuit kypc" 11 kmace. - M.: IlpocBemenne, 2020 r.
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IHHOACHUTEJBbHASA 3AIITMCKA

MonenpHasi CHHXPOHHU3MPOBaHHAS paboyas mporpamMma 0a3oBOTO M YrIIyONEHHOrO M3YYCHHs MpEeaMeTa
«Dusuka» B 10-11 xmacce pa3paborana Ha ocHOBe Paboumx mporpaMm cpeaHero o0mero oopazoBaHUs IO
¢usuke (0a30BBIM ypOBEHb, YINIYOJIEHHBIM YpOBEHb), OJOOpPEHHBIX pemieHueM GeaepaibHOro y4eOHo-
METOAMYECKOr0 00BbETUHEHHUS 110 001eMy oOpa3zoBanuio oT 29.02.2022r., mpotokoi 7/22.

JlaHHast IporpaMMa CIy>KUT OCHOBAHHEM ISl YUUTEIs M0 pa3paboTKe pabodeil mporpaMmbl 1Mo (U3HKE B
KJIaccax, TJIe Peal3yIoTCs MYIbTHIPOQPIIBHEIN yaeOHbIi Tuian. B pasznene «Temarnueckoe TUIAHUPOBAHKE)
y4eOHOTO Kypca Coiep)kaHue 0OydeHUs] CHHXPOHU3UPOBAHO ISl OCBOCHUSI OOYYAIOMIMMHUCS MPEIMETa Kak Ha
0a30BOM, TaK M YIiIyOJIEHHOM ypOBHE.

JlaHHas mporpamMma oOmpeneNseT 00s3aTeIbHOe IMPEIMETHOE COJEp)KaHHE, YCTaHaBIMBACT IPUMEPHOE
pacrmpenenenue y4eOHBIX 4acoB IO TEMAaTHYECKUM pa3/ieiaM Kypca U PEeKOMEHAYeMYIO MOCIe0BaTeIbHOCTh
U3y4YCHUS TEM U Pa3IeNIOB y4eOHOT0 MpeaMeTa ¢ YIETOM MEKITPEIMETHBIX U BHYTPUIIPEAMETHBIX CBSI3CH, JIOTHKH
y4eOHOTO Tpolecca, BO3PAaCTHBIX ocobeHHocTell oOydatonmxcs. [Iporpamma naét mpeacTaBieHHe O LEIsX,
codepoicanuu, odoweli cTpaTeruu OOy4YeHMs, BOCIIMTAHUS U Pa3BUTHUS OOY4AIOUIMXCA CPEICTBAMU Yy4eOHOTO
npenmera «DPu3uka» Ha YriryOJEHHOM ypOBHE U 0a30BOM yPOBHE.

H3yuenue xypca usuxu yenyOnéHHO20 YPOBHA NO360/[em pedaru308amv 3a0adu NpopecCcUoHaIbHOU
OpueHmayuy, HAnpagieHo HA CO30aHue YCN08ULl Ol NPOSGIEHUS CEOUX UHMELIEKMYAIbHbIX U MEOPUEeCKUX
CNOCOOHOCMEL KAXNCObIM YHAWUMCS, KOMOpble He0OX00UMbl 071 NPOOOIIICEHUSL 00PA308AHUSL 8 BbICUUUX YYEOHBIX
3a6€0eHUsAX N0 PA3TUYHBIM PUIUKO-MEXHULECKUM U UHHCEHEPHBIM CReYUATbHOCHAM.

B mporpamMme omnpeaensioTcs IUIAHUPYEMbIE Pe3y/IbTaThl OCBOCHHs Kypca (DU3MKH Ha YPOBHE CpPEIHETrO
o0miero oOpa3oBaHUs: JTUYHOCTHBIC, METAIPEIMETHBIC, TIpeIMETHbIC (Ha yriyOiaéHHOM U 0a30BOM YpOBHE).
Hay4yHO-MeTo/10JIOrH4ecKOi OCHOBOHM Jijisi  pa3paboTKK TpeOOBaHMN K JIMYHOCTHBIM, METAINPEIMETHBIM
U TPEIMETHBIM pe3yibTaTaM OOyYaONIUXCs, OCBOMBIIMX IPOTPAaMMYy CpEIHEro o0mero oOpa3oBaHHs Ha
yIIIYyOJIEHHOM YPOBHE, SBIISICTCS CUCTEMHO-CSITEIIbHOCTHBIH MOJIXO.

IIporpamma BKJIIOYAET:
naaHupyemvle pe3yibmansl OCBOEHHMsS Kypca (QHU3UKM Ha YriayOn€HHOM M 0a30BOM YpOBHE, B TOM YHUCIIE

npeomemHuule pe3yibmamal 1o TofaM o0 yueHus;
cooepoicanue yuebHo2o npeomema « Duzuxay no 200am ooyueHus;
npumepHoe memamuyeckoe NiaHUpoeaHue ¢ yKa3aHHEeM KOJMYECTBAa YacOB HA H3YYEHHE KaKJIOM TeMbl

U NPUMEPHOU XapaKmepucmuKou y4ebHoll 0essimeIbHOCMU YYauuxcs, peaan3yeMon IpU U3Yy4eHUH ITHX TEM.

[IporpaMMa uMeeT NpPUMEpHBIM XapakTep M MOXET OBITh MCIONb30BaHA YUYUTENAMU QU3MKH IS
COCTaBJIEHUS CBOMX PabOYMX MPOTPaMM.

Pabouas nmporpamma He CKOBBIBA€T TBOPUECKYIO MHULIMATHBY YUUTEIEH U MPel0oCTaBIsIeT BO3MOKHOCTH /ISt
peanu3aly Pa3IuYHbIX METOJUYECKUX IMOJIXOJOB K IPENoAaBaHUIO0 (U3UKU Ha YIIayOJ€HHOM M 06a30BOM
YpOBHE TIpH YCJIOBHHM COXpPaHEHMsI 00s3aTeIbHOM YacTu cojepkaHus kypca. KoimuecTtBo dacoB
B TEMaTUYEeCKOM IIJIJAHUPOBAHUM HA M3YyYEHHE KaXJIOW TEeMbl SBJISIETCS OPUEHTHPOBOYHBIM M MOXET OBITh
M3MEHEHO KaK B CTOPOHY YMEHBIIEHHUS, TaK U YBEJIMYEHHUS B 3aBUCUMOCTU OT pEAlU3yeMbIX METOIMYECKHX
MOJIXOJI0B U YPOBHS IIOJTOTOBJIEHHOCTH Y4aIUXCSL.

KypcuBoM B TekcTe mporpammsl BbIeNeHbI 1eMeHThl Lenu u 3amaun, [IpenMeTHbIX pe3ynbTaToB U
Copneprxanus yueOHOT0O MaTepualia, KOTOpbIE MPeICTaBICHbI IS U3Y4YeHUs Ha yriyOJIEHHOM ypOBHE

OBIIAA XAPAKTEPUCTUKA YYEBHOI'O ITIPEJMETA «®U3UKA»

dusnka KaKk Hayka O HamOojiee OOIMMX 3aKOHAX MPHUPOJIbI, BHICTyINAs B KauyeCcTBE Yy4eOHOTO MpeameTa
B IIIKOJIE, BHOCUT CYIIIECTBCHHBIM BKJIAQJ B CHCTEMY 3HaHMM 00 okpyxkawmem wmupe. LIkompHBIT Kypc
GUBUKH — CHUCTEMOOOPA3YIOUINI NIl €CTeCTBEHHO-HAYYHBIX Y4E€OHBIX MPEIMETOB, TOCKOIBKY (PU3NYECKUE
3aKOHBI JIEKAT B OCHOBE MPOIIECCOB U SIBJICHUH, M3y4aeMbIX XUMHUEH, Omosiorueii, ¢puzndeckoi reorpadueit
u acTpoHoMuei. Mcmonp3oBaHMe U aKTHBHOE NpHUMEHEHHWE (GU3NYECKUX 3HAHHWHA ONpPEeUIIo XapaKTep
u OypHOE pa3BUTHE Pa3HOOOPA3HBIX TEXHOJIOTUH B cpepe IHEPreTHKH, TPAHCIOPTa, OCBOEHUSI KOCMOCA,



NOJIyYCHHUsI HOBBIX MaTE€pHajoB C 33JaHHBIMU CBOMCTBaMHU U Ap. M3yueHue (HU3UKUA BHOCUT OCHOBHOM BKJIAJ
B (OPMHPOBaHUE €CTECTBEHHO-HAYYHOH KAapTHHBI MHUpPa y4Yamluxcs, B (OPMHUPOBAHUE YMEHHH TPUMEHSTH
HAYYHBIA METO/] TO3HAHUS MIPH BHITIOJTHEHUH UMHU YIEOHBIX UCCIICIOBAHUIA.

B ocHOBY kypca ¢(u3uWKHM cpeaHel IIKOJIBI TOJOXKEH psja HAeH, KOTOpbIe MOXHO paccMaTpuBaTh Kak
HPUHIHIIBI €70 TOCTPOCHHUS.

Hoesa yenocmuocmu. B COOTBETCTBHM C HEHW KypcC SIBISICTCS JIOTHUECKH 3aBEPUIEHHBIM, OH COJEPKHT
MaTepHaj U3 BcexX pas3zieioB GU3MKH, BKIIIOYAET KaK BOMPOCHI KIIACCHYECKOMN, TaK U COBPEMEHHON (DU3UKH.

Hoesn zenepanuzayuu. B cooTBEeTCTBUM C HeW Mmarepual Kypca (GU3HKH OOBeIMHEH BOKPYT (PH3MUECKUX
Teopuil. Bexymum B Kypce siBisiercs (OpMUpPOBaHHME NPEACTABICHUNH O CTPYKTYPHBIX YPOBHSIX MaTepuH,
BEIIIECTBE U TOJIE.

Hoea zymanumapuszayuu. EE peanmsanus IpeAnosaracT MCHOJb30BAaHWE TI'YMAaHMTAPHOIO IIOTEHLHAJA
(GU3NYeCKOl HAyKH, OCMBICICHHE CBS3M  pa3BUTUS  (U3MKKA  C pa3BUTHEM  OOIIECTBA,  a TaKXKe
C MHUPOBO33pPEHYECKUMH, HPAaBCTBEHHBIMH U HKOJIOTHUECKUMH MPOOJIEMaMHU.

Hoesa npuxknaononu nanpasénennocmu. Kypc Qusuku yriayOonE€HHOTO YpOBHS IMpENIojiaraeT 3HAKOMCTBO
C IIMPOKHM KPYTOM TEXHHYECKHX M TEXHOJOTHUYECKUX MPHIIOKEHHUIH U3YYCHHBIX TEOPH U 3aKOHOB. [Tpu sTOM
paccMaTpUBAIOTCS HA YPOBHE OOIIUX MPEICTABICHUA U COBPEMEHHBIEC TEXHUYECKHE YCTPOHCTBA U TEXHOJIOTHH.

Hoea 3Konozuszayuu peanusyercss TOCPEICTBOM BBEICHHS JJIEMEHTOB COJCPIKAHUS, TOCBAIIEHHBIX
HKOJIOTHYECKUM MPOOIeMaM COBPEMEHHOCTH, KOTOPBIE CBS3aHBI C PAa3BUTHEM TEXHUKU U TEXHOJOTHH, a TAKKE
00CyX1eHUs TPOOIIEM PATMOHAIBHOTO PUPOAOTIOIH30BAHUS U IKOJIOTUIECKON O€30MMacHOCTH.

OcBoeHue coaepKaHusl MPOrpaMMbl TOJKHO OBITh MOCTPOEHO HAa MPUHILMUIAX CUCTEMHO-AESTEIbHOCTHOTO
nogxona. s Gu3MKK peanu3amysi 3THX MPHUHIUIOB Oa3upyeTcs Ha HCIOJIb30BAHWU CAMOCTOSTEIBHOTO
IKCIEPUMEHTA KaK IMOCTOSHHO JICHCTBYIOMIETO (hakTopa y4eOHOro mporecca. s yenyoniéHHoeo ypoeHs — 2mo
cucmema CamoCmosimenbHO20 YUEHUUeCK020 IKCHEePUMEHMA, BKI0Harwec0 @GpoHmMaibHble YieHUudecKue
ONbIMbL NPU U3YYEHUU HOB8020 Mamepuaid, labopamopHvle pabomwvl u pabomuvl npaxmukyma. Ilpu smom
B03MOJICHbL 08A CNOCObA peanruzayuu Qu3UYecKko20 NPaAKmuKyma. B nepeom cnyuae npakmuxym nposooumcs
au6o 6 kornye 10 u 11 knaccos, 1ubo nocie nepo2o u 6mMopo2o noIY200Ull 8 KANCOOM U3 IMUX Kidccos. Bmopoti
Cnocod — smo unmezpayusi pabom NPaAKmMuKyma 6 cucmemy iabopamopHuix pabom, Komopwvle npo8oosmcs
6 mnpoyecce usyuenusi pazoera (memvit). Ilpu >mom  noo pabomamu NPAKMUKYMA —NOHUMAEMCS
camocmosmenbHoe UCCe008aHUe, KOMopoe NPo8oouUmcs o pyKo8ooCma)y C8EPHYmMo2o, 0000uéHHo2o euoa bes
NOUWA2060U UHCPYKYUU.

B mporpaMme cuctemMa y4eHHYECKOIro 3KCIEpHUMEHTa, JaOOpaTOPHBIX PabdOT M MpaKTHUKyMa Ipe/icTaBlieHa
€IMHBIM TiepedyHeM. BbiOop TeMaTHKu JUIsl 3TMX BHJOB YYEHMUYECKHX MPAKTHUYECKUX PabOT OCYLIECTBISAETCS
y4aCTHHKaMH 00pa30BaTEeNIbHOTO TpoIlecca WCXOAs H3 OCOOCHHOCTEH TIOYypOYHOTO TIUIAHHPOBAHUS
U ocHameHus kabuneta ¢usuku. Ilpum sTOoM oOecrieunBaeTcs OBIAJeHHE OOYYAIOIIMMUCS YMEHHUSIMHU
NPOBOJUTH TPSIMBIE U KOCBEHHBIE W3MEPEHHs, WCCIEAOBAaHUS 3aBUCUMOCTEH (U3UYECKUX BEIWYHH
U TIOCTaHOBKY OIIBITOB I10 MPOBEPKE MPEATOKEHHBIX TUIIOTES.

bonbiioe BHHUMaHME yremseTcsl PEIIeHHI0 PacuéTHBIX M KaueCTBEHHBIX 3adad. [Ipu 3TOM A pacdE€THBIX
3a/1a4 TMPUOPUTETOM SIBISIOTCSA 3aJauyd C SIBHO 3aJlaHHOW u© HesA6HO 3adanHol (PU3NYECKOW MOJIENbIO,
MO3BOJISIOIINE TPUMEHATh HM3y4YCHHBIE 3aKOHBI M 3aKOHOMEPHOCTHM Kak M3 OJHOTO pasJiena Kypca, Tak
U UHTETpHUPYs MpPUMEHEHUE 3HAaHWUW U3 pa3HbIX pa3fenoB. J[s KayecTBEHHBIX 3a7au MPUOPUTETOM SIBIISIOTCS
3aJaHusl Ha OOBsCHEeHHWe |/ MpeacKa3aHue MpPOTEKaHHWs (PU3NYECKUX SIBICHUH M MPOIECCOB B OKPYKAIOIICH
KHU3HH, TpeOyroIre BIOOpa GU3NUECKOI MOJIENHN /TSl CUTYAIMH TPAKTUKO-OPUEHTHPOBAHHOTO XapaKTepa.

B cootBerctBun ¢ tpedoBanusmMu ®PI'OC COO k MaTepualbHO-TEXHUYECKOMY OO0ECIEeYEeHUI0 Y4eOHOTro
nporiecca Kypc Gu3uKu yriayOa€HHOTO U 6a30BOTO YPOBHS B CPEIHEH IIKOJIE TOJDKEH M3y4aThCs B YCJIOBHUSIX
npeAMeTHOro Kadunera. B xabunere QpU3MKU JOIKHO OBITH HEOOX0ANMOE TabopaTOpHOE 000PYIOBAHUE ISt
BBITTOJIHEHHS YKA3aHHBIX B MPOTpaMMe YYEHHYECKHX OITBITOB, JTAOOpaTOPHBIX paboT M paboT MpakTHKyMa,
a TakXKe JIEMOHCTPAI[MOHHOE 000PYAOBaHHE.

JleMOHCTpanlMOHHOE  00opynoBaHHe (HOPMUPYETCS B COOTBETCTBHH C TPUHIUIIOM MHHUMAIIbHOW
JIOCTAaTOYHOCTH M 00ECIeYMBaeT MOCTAHOBKY IEPEUUCICHHBIX B MPOrpaMMeE KIIIOUEBBIX JEMOHCTpALUi JUIs
UCCIICIOBAaHHUST HM3y9aeMbIX SIBICHHA H TPOILECCOB, AMIMMPHUYECKUX U (PYHIaMEHTATBHBIX 3aKOHOB, WX
TEXHUYECKUX MPUMEHEHUI.

JlabopaTopHoe o0opyaoBaHUE I YICHHUYECKUX MPAKTHUECKUX paboT (GOpMHUPYETCS B BUIE TEMAaTHYCCKUX
KOMILIEKTOB M 0OecreunBaeTcs B pacuéTe OJHOrO KOMIUIEKTa Ha JByX oOyuarommxcs. Tematuueckue



KOMIUIEKTBI JIaOOpPaTOPHOTO OOOPYAOBAaHUS JOJDKHBI OBITH IMOCTPOEHBI HAa KOMILJIEKCHOM MCIOJIb30BaHUU
AHAJOTOBBIX U IM(POBBIX MPHUOOPOB, & TAKXKE KOMIBIOTEPHBIX M3MEPUTEIBHBIX CHCTEM B BHUJE HH(POBBIX
1abopaTopuil.

HEJIN U3YYEHUA YYEBHOI'O ITIPEJJMETA «®U3UKA»

OCHOBHBIMU LIEJISIMH U3yUeHHsI (PU3UKH B 00IIIEM 00pa30BaHUU SIBIISTIOTCS:

e (QopmMupoBaHHE UHTEPECA U CTPEMIICHUS O0YJArOIINXCSl K HAYYHOMY U3YUEHHUIO MPUPOIBI, PA3BUTHE UX
WHTEJUIEKTYaTbHBIX U TBOPYECKHUX CITOCOOHOCTEH;

® Dpa3BUTHE TPEJCTABICHUN O HAYYHOM METOJIe TIO3HAaHUS W (POPMHUPOBAHHUE HCCIICIOBATEIBLCKOTO
OTHOIICHUS K OKPYKAIOITUM SIBJICHUSIM;

e (opMupoBaHHE HAYYHOTO MHUPOBO33PEHHUSI KaK pe3ylibTaTa HM3y4eHHsS OCHOB CTPOCHHUS MaTepuu
1 QyHIaAMEHTAIBHBIX 3aKOHOB (DM3UKH;

e (opmupoBaHUe YMEHUI OOBSCHATH SIBJICHUS C UCIOJIb30BaHHWEM (DU3MYECKHX 3HAHWMA W HAYYHBIX
JI0Ka3aTeNNbCTB;

e (opMupoBaHHE MpEACTABICHUI O PO (U3UKHU JJISI Pa3BUTHS JPYTUX SCTECTBEHHBIX HAYK, TEXHUKHU
M TEXHOJIOTHIA;
paszsumue npeocmasienuii 0 603MONCHbIX chepax Oyoywell npogdheccuoHaIbHOU 0essmerbHOCHU,
CBA3BAHHBIX C PUIUKOL, NOO2OMOBKA K OdlbHeluemy 00yYeHUI0 8 SMOM HANPAGIEeHUU.

e JlocTIKeHHE ATHX IIeNieil o0ecreunBaeTcs peleHneM CIEAYIONHNX 3a/1a4 B MPOIECce U3yUeHHs Kypca
(¢u3MKK Ha YPOBHE CpEAHET0 00IIEro 00pa30BaHUS:

® [PHOOPETCHUE CUCTEMbI 3HAHMH 00 OOmMX (U3HYECKHX 3aKOHOMEPHOCTSX, 3aKOHAX, TEOPHsX,
BKJIIOYAss MEXaHUKY, MOJICKYJSIPHYIO (HU3UKY, JJICKTPOAMHAMHUKY, KBAHTOBYIO (U3UKY H DJIEMEHTHI
acTpo(hu3uKH;

e (dopMupoBaHHE YMEHHH TMPUMEHSTHh TCOPETHUECKUE 3HAHUS ISl OOBSCHCHUs (DU3MUYECKUX SIBICHHM
B IIPUPOJIC U JUIsl IPUHATHUS MPAKTHUECKUX PELICHUN B TIOBCEAHECBHOM KHU3HH,

® OCBOGHHE CIIOCOOOB PEIICHHs Pa3IMYHBIX 33734 C SIBHO 33aJaHHON (U3UYECKON MOENblo, 3ajaad,
MOJIPAa3yMEBAIOIINX CAMOCTOSTEIbHOE CO3/IaHue (PU3MUECKOW MOJIENH, aJCKBAaTHOM YCIIOBHUSM 3aj1auH,
B TOM YHCIJIE 33/1a4 HHKCHEPHOTO XapaKTepa;

e MOHUMaHUE (PU3NYECKUX OCHOB U MPHUHIIUIIOB JEHCTBUS TEXHUYECKUX YCTPOMCTB M TEXHOJOTHYECKHUX
MIPOLIECCOB, UX BIMSIHUSI HA OKPYKAIOIIYIO CPENy;

® OBJIQJICHHE METOJIaMU CAMOCTOSITSIIFHOTO TUTAHUPOBAHMS M TIPOBEACHUS (PH3UICCKUX IKCIIEPUMEHTOB,
aHaJIM3a U UHTEPIPETAuU HHGOPMAIHH, ONIPEeNICHIS JOCTOBEPHOCTH MOJTYYSHHOTO Pe3ysIbTaTa;
CO3JIaHHE YCIIOBHH UIS Pa3BUTHs YMEHHH MPOEKTHO-UCCIIENOBATEIBCKON, TBOPUECKON NEATEITHHOCTH;
pazeumue unmepeca K cghepam npopeccuoHaIbHOl 0esiImeIbHOCMU, C8A3AHHOU C (YUSUKOU.

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

B cooterctBrn ¢ ®I'OC COO yrnyOnaéHHbIN ypoBeHb U3ydeHUs yueOHoro npeamera «Pu3uka» Ha ypoBHE
cpeaHero o0uiero oopa3oBaHusl BHIOMpaeTcs: 00yUYaroUMUCS, INIAHUPYIOLMMH IPOJA0KEHHE 00pa30BaHUs 110
CHEeUUATBHOCTAM (PU3UKO-TEXHUYECKOTO MPO(UIISL.

VY4eOHBIM TUTaHOM TIPETYCMOTpeHO u3ydeHne Gu3uku B 00béMe 340 1 3a 1Ba roga oOydeHHs: S5 9 B HEJEIo
B 10 u 11 kiaccax, Ha 6a3oBoM ypoBHe B 00béMe 136 u 3a nBa roma oOydenust mo 24 B Hememo B 10
u 11 knmaccax. B remarndeckom mutanupoBanun st 10 u 11 kmaccoB nmpearmonaratoTesi pe3epB BpeMEHH, KOTOPBIA
YUUTENb MOKET UCTOJIb30BATh 10 CBOEMY YCMOTPEHHUIO, U IIOBTOPUTEIBHO-00001IAI0IINE YPOKH.

INTAHUPYEMBIE PE3YJIbTATbBI
OCBOEHMS YYEBHOI'O ITPEIMETA «®U3UKA»
HA YPOBHE CPEJHET'O OBIIEI'O OBPA3OBAHUSA




OcBoenne yuebHoro mpenmera «Pusnka» Ha YpoBHE cpeaHero oOmiero oOpa3oBaHus (yriyOnEHHBIN U
0a30BbIii  ypOBEHb) MOJDKHO OOECHeunBaTh JOCTHIKEHHE CIEAYIOIMIMX JIMYHOCTHBIX, METalpeIMETHBIX
¥ IIPEIMETHBIX 00pa30BaTEIBHBIX PE3YIbTATOB.

JIMUHOCTHDIE PE3YJIBTATDBI

I'pasicoanckoe 6ocnumanue:
e chOopMHUPOBAHHOCTH TPAKIAHCKON MO3UIINK OOYJAIOIMIETOCS KaK aKTUBHOTO W OTBETCTBEHHOIO
4JieHa POCCUHCKOTO OOIIECTBa;
® IPUHATHE TPATUIIMOHHBIX OOIIEYEIIOBEYECKUX T'YMAHUCTUUECKUX U IEMOKPATUYECKUX [ICHHOCTEH;
® TOTOBHOCTH BECTH COBMECTHYIO IESATEIBHOCTh B MHTEpEcax TPaKIaHCKOTO OOIIecTBa, y4acTBOBATh
B CAMOYIPABJICHUH B IIKOJIE U JETCKO-FOHOIIECKUX OpraHU3alMIX;
e yMEHHE B3aMMOJICHCTBOBATh C CONHMAIBHBIMA WHCTUTYTAMH B COOTBETCTBHH C UX (DYHKIUSIMU
Y Ha3HAUCHUEM;
® TOTOBHOCTb K T'YMAaHUTAapHOU U BOJIOHTEPCKOM IE€ATEIbHOCTH.
Hampuomuueckae eocnumanue:
¢ cOopMHUPOBAHHOCTH POCCHICKOM IpakIaHCKON UICHTUYHOCTH, TAaTPUOTU3MA;
® IICHHOCTHOE OTHOIIIEHHUE K TOCYIapCTBEHHBIM CHMBOJIAM; IOCTIKEHUSM Poccrnn B U3HKE U TEXHUKE.
ﬂyxoeno-upascmsenuoe eocnumanue:
e chopMUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUIECKOTO TIOBEICHUS;
® CIOCOOHOCTH OIIEHWBATH CUTYAIMIO U MIPUHUMATh OCO3HAHHBIC PEIICHUS, OPUCHTHPYSICh HAa MOPAITHHO-
HPaBCTBEHHbIE HOPMbI U IEHHOCTH, B TOM YHUCJIE B IEATEIbHOCTH YUEHOTO;
®  OCO3HAaHHWE JIMYHOTO BKJIA/IA B IOCTPOEHNE YCTOMYMBOIO OYAYILETO.
Acmemuueckoe 6ocnumanue:
® OSCTETHUYECKOE OTHOIICHUE K MUPY, BKJIIOYasi SCTETHUKY HAYYHOT'O TBOPYECTBA, MPUCYILETO (hHU3HUECKOMN
HayKe.
Tpyoosoe éocnumanue:
® UHTEpEC K pa3inuHbIM chepaM npodecCuOHATBHOM JACSITEIILHOCTH, B TOM YHCIIE CBSI3aHHBIM ¢ (PU3UKOM
U TEXHUKOW, yMEHHE COBEpIIAaTh OCO3HAHHBIM BBIOOp Oyaymied mnpodeccud W pean30BHIBAThH
COOCTBEHHBIE )KHU3HEHHbBIE TUIAHBI;
® TOTOBHOCTb M CIOCOOHOCTH K 00pa30BaHHUIO U CaMOOOpa30BaHUIO B 00siacTU (PU3UKU Ha NPOTSHKEHUU
BCEH KU3HMU.

IKonozuueckoe eocnumanue:

e cpopMHUPOBAHHOCTH FKOJIOTHUECKOH KYIbTYphI, OCO3HAHHE II00ATBHOTO XapaKTepa HIKOJIOTHUECKUX
npobiuem;

® [UIAaHWPOBAHUE MW OCYIIECTBICHUE [ICUCTBUI B OKPYXKAIOIIEH Cpele Ha OCHOBE 3HAHUA IeNen
YCTOMYMUBOTO PA3BUTHS YETIOBEUECTRA;

® pACIIMpPEHUE ONbITA AEATEIBHOCTH 3KOJIOTMUECKOW HANPABIEHHOCTH HA OCHOBE UMEIOIIUXCS 3HAHUM 110
busuke.

llemmcmu HAY4YHO020 NO3HAHUA:

e chOpPMHUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO  Pa3BUTHUSA
¢bu3nuecKoil HayKu;

® OCO3HAaHHE IICHHOCTH HAy4yHOW [IeATENbHOCTH, TOTOBHOCTh B IIpollecce€ H3yueHUs (UMKH
OCYUIIECTBJISITh POEKTHYIO U UCCIIEI0BATEIBCKYIO I€ATEIbHOCTh MHIUBUIyaJIbHO U B TPYIIIIE.

B npouecce nocTHXEHUS TUYHOCTHBIX PE3YJIbTaTOB OCBOEHUS IIPOrpaMMBbl CPEeIHEr0 001ero o0pa3zoBaHUs
no ¢usuke y OOyYaloIUXCsS COBEPILIEHCTBYETCS OMOYUOHANbHBIN — UHmMeENIeKm, Tpelnoaararnmi
c(hOopMUPOBAHHOCTH:

CAMOCO3HAHUs, BKIIIOYAIOIET0 CIIOCOOHOCTh TMOHUMATh CBOE SMOILIMOHAJIBHOE COCTOSIHME, BHJETh
HaIpaBJIEHUs Pa3BUTHS COOCTBEHHON dYMOITMOHAIBHOMN c(ephl, ObITh YBEPEHHBIM B CeO€;
camope2ynuposanusi, BKIKOYAIOIIET0 CaMOKOHTPOJIb, YMEHUE NPUHUMATh OTBETCTBEHHOCTH 3a CBOE
MOBEJIEHNE, CIIOCOOHOCTh aJanTHPOBATHCS K ASMOIMOHAIBHBIM W3MEHEHHUSIM M TPOSIBISTH THOKOCTH,
OBITH OTKPBITHIM HOBOMY;



GHYMpEHHel Momueayuy, BKIIOYAIONEH CTPEMIIEHHE K JOCTHXKEHUIO LIENIM M YCIEXY, ONTHUMH3M,
MHUIMATUBHOCTh, YMEHUE IeHCTBOBATh, UCXO/I U3 CBOMX BO3MOXKHOCTEH;

smMnamuu, BKIIOYAIONIEH CITIOCOOHOCTh MOHMUMATh AYMOIMOHAIBHOE COCTOSIHUE APYTUX, YIUTHIBATh €T0
P OCYLIECTBICHUU OOIICHHUSI, CIIOCOOHOCTh K COUYBCTBHUIO U COMEPEKUBAHUIO;

COYUATILHBIX HABLIKOG, BKIIIOYAIOIINX COCOOHOCTH BBICTPAUBATh OTHOIIEHHS C APYTHMMH JIIOJIbMHU,
3a00TUTHCA, TPOSBIISATH HHTEPEC U pa3peliaTh KOHMIUKTHL.

METAINIPEAMETHBIE PE3YJIbTATbBI

YHuBepcaibHble IO3HABATEJIbHbBIE 1eHCTBUSA

Ba3oBble Jlornueckue aeiicTBHA:

CaMOCTOSITENTLHO (POPMYITUPOBATH U AKTyaATU3HPOBATH MIPOOIIEMY, pacCMaTpUBATh €€ BCECTOPOHHE;
ONPEIENATh LUENH IEATEIbHOCTH, 3aaBaTh IIapaMeTPbl U KPUTEPUU UX JOCTUKEHNUS,

BBISIBJIATH 3aKOHOMEPHOCTH U IPOTUBOPEYHNS B PACCMATPUBAEMBIX SIBJICHUSX;

pa3pabarbiBaTh IUIaH pelleHHs MpoOsieMbl C Y4€TOM aHaJIW3a HMEIOIIMXCS  MaTepHalbHbIX
Y HEMaTepHUaAJIbHBIX PECYPCOB;

BHOCHUTb KOPPEKTHUBBI B JEATEIBHOCTD, OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LIEJSIM, OLICHUBATh PUCKU
IIOCJIEACTBUM 1EATENBHOCTH;

KOOPJMHHUPOBATh U BBIOJHATH pabOTy B YCIOBHUSAX PEAJbHOT0, BUPTYaJbHOTO M KOMOMHUPOBAHHOTO
B3aUMOJCUCTBUS;

pa3BUBaTh KPEAaTHBHOE MBIIICHHUE IIPU PEILICHUH )KU3HEHHBIX TPOOIIEM.

ba3oBble HcciaeqoBaTeIbLCKIE AeHCTBHSA:

BJIQJICTh HAYYHOU TEPMUHOJIOTHEH, KIIFOUEBBIMH TIOHATHSIMHU U METOIaMU (PU3UUIECKON HAYKH;

BJIAJIETh HAaBBIKAMH Y4eOHO-HCCIEOBATEIbCKOH M TMPOEKTHOW IESTEeIbHOCTH B 007acTH (HU3UKH;
CIIOCOOHOCTBIO M TOTOBHOCTBIO K CAMOCTOSATEIIbHOMY ITOMCKY METOJOB PEIICHHUS 3aJad (PU3UUECKOro
CoJIep>KaHusl, IPUMEHEHUIO Pa3IMYHbIX METOI0B TO3HAHUS;

BJIAJIETh BUAAMU JIEATEIHHOCTH MO TOJYYEHUIO HOBOTO 3HAHUS, €r0 WHTEPIPETAINH, TPEOOPa30BAHUIO
Y TIPUMEHEHUIO B PA3JINYHBIX YYEOHBIX CHTYallUMsAX, B TOM YHCJIE MPH CO3AAHWU YUEOHBIX NPOEKTOB
B 00s1acTH (PU3MKHY;

BBISIBIISIT  TIPUYMHHO-CIICJICTBEHHBIE CBS3M W aKTyaJH3UpOBaTh 3aJady, BBIIBUTATh THUIOTE3y €&
peleHus, HaXOAWTh apryMEHTHI JJIS JIOKa3aTelIbCTBA CBOMX YTBEP)KICHHMU, 3a7aBaTh IapaMeTphl
U KPUTEPUU PELICHUS;

aHATM3UPOBATh TOJYYCHHbIE B XOJE€ pEIICHUsS 3aJadd pe3yabTaTbl, KPUTHYECKH OIICHWBATh WX
JOCTOBEPHOCTb, IPOTHO3UPOBATh U3MEHEHHE B HOBBIX YCIOBUSX;

CTaBUTH U (OPMYIHPOBATH COOCTBEHHBIE 3a/1a4i B 00pPa30BATENBHON JCITEIHHOCTH, B TOM YUCIIE TIPU
U3Y4YEeHUU (DU3HKHY;

JlaBaTh OLEHKY HOBBIM CUTYallUsIM, OLICHUBATh IPHOOPETEHHBIN OIBIT;

YMETh NEPEHOCUTD 3HAHUS MO (PU3HKE B MPAKTHUECKYIO 00J1aCTh JKU3HEAEATEIbHOCTH;

YMETh UHTETPUPOBATh 3HAHUS U3 PA3HBIX MIPEIMETHBIX 00JIaCTeH;

BBIJIBUTaTh HOBBIE WJEH, IpeiaraTb OPHUTHMHAJIbHBIE TOJXOJbl U PEIIEHUs; CTaBUTh IPOOJIEMBbI
U 33/1a4M, JOMYCKAIOILINE aTbTePHATUBHBIC PEIICHUS.

Padora ¢ nngopmanmeii:

BIIa/IETh HABBIKAMU MONyueHUs: HH(GOpMauu GU3HMUECKOTO COJEPIKAHUS U3 UCTOYHUKOB PA3HBIX THUIIOB,
CaMOCTOSITENTFHO OCYIIECTBISTh TMOWCK, aHAW3, CUCTEMATH3AIlUI0 U HHTEPIpEeTaio WHGOpMaIUU
Pa3IMYHbBIX BUJOB U (POPM MpeICTaBICHUS;

OLICHUBAThH JOCTOBEPHOCTH MH(OPMAIINH;

UCIONIb30BaTh CpeACTBAa HWH(MDOPMAIIMOHHBIX M KOMMYHUKAIIMOHHBIX TEXHOJNOTHH B pEIICHUU
KOTHUTHUBHBIX, KOMMYHUKATHBHBIX ¥ OpPraHW3alMOHHBIX 3a7ad C COONIOICHHEeM TpeboBaHUMN
SPrOHOMUKH, TEXHUKH O€30MaCHOCTH, TMTUEHBI, pecypcocOepekeHns, PaBOBbIX U 3TUYECKUX HOPM,
HOPM UH(POPMAITMOHHOMN 0€30MaCHOCTH;

CO3/1aBaTh TEKCThl (DU3MUECKOTO COJEpX aHUs B pa3iIMuHbIX ¢opMaTax ¢ Y4E€TOM Ha3HAYEHUS
WHGOPMAIINY U TIETICBOW ayIUTOPHH, BBIOHPAs ONTHMAIBHYIO (DOpPMY MPEACTABICHUS H BU3YaTH3aIlHH.



yHI/IBepcaJIBHBIe KOMMYHHUKATHUBHBbIC JeHCTBHUA

OO0menmue:
®  OCYILECTBJIATH OOIIEHUE HA YPOKaX (PU3UKU U BO BHEYPOUHOU AEATENbHOCTH;
® pacro3HaBaTh MPEANOCHUIKY KOH(DIMKTHBIX CUTyallul U CMATYaTh KOH(DIUKTHI;
e pa3BEPHYTO M JIOTMYHO HU3JIaraTh CBOIO TOUKY 3PEHMSI C UCIIOIb30BAaHUEM SI3BIKOBBIX CPEICTB.
CoBMmecTHAasi 1eSITEIbHOCTD:
e [IOHMMATh U UCIOJIB30BATH MPEUMYILECTBA KOMAHTHON U HHIUBUAYaJIbHON paboTHI;
e BHIOMpATh TEMATUKY M METOJIbI COBMECTHBIX JIEHCTBHIA ¢ y4ETOM OOIIMX MHTEPECOB U BO3MOXKHOCTEH
Ka)KJI0r0 4JIEHA KOJUIEKTHUBA;
® [IPUHUMATh LEIM COBMECTHOHN IEATEIBHOCTH, OPTaHHU30BBIBATh U KOOPAMHUPOBATH ACUCTBHSA IO €€
JOCTHIKCHMIO: COCTaBJIATH IUIAH JEUCTBHUM, PACHPENENIATh PONM € Y4ETOM MHEHHHM Y4YaCTHHKOB,
00CyX/1aTh pe3yJbTaTbl COBMECTHOU pabOTHI;
® OLICHUBATh KauyecTBO CBOETO BKJIaJa U KaX10r0 y4acTHHUKa
KOMaH/Ibl B OOIIMI pe3yabTaT Mo pa3padOTaHHBIM KPUTEPHSIM;
e [pe/JlaraTb HOBBIE ITPOEKTHI, OLICHUBATH MJIEU C MO3ULUU HOBU3HBI, OPUTMHAIBHOCTH, IIPAKTUYECKON
3HAYUMOCTH;
® OCYLIECTBJISTh IO3UTUBHOE CTPAaTErMUYECKOE IIOBEJCHUE B PpA3IMYHbIX CUTYyalMsIX, NPOSABIATH
TBOPYECTBO U BOOOpaKEHUE, OBITh MHUIIMATUBHBIM.

YHHBepcaﬂmee PEryjasiTUBHLIC JeHCcTBUA

Camoopranuzanmusi:

® CaMOCTOATEIbHO OCYILECTBISTH MO3HABATEIbHYIO ACSITEILHOCTh B 00IACTH (DU3MKUM M aCTPOHOMUH,
BBISIBJISITH MPOOJIEMBI, CTABUTh U (DOPMYIHPOBATH COOCTBEHHBIE 33/1a4U;

® CaMOCTOATEIbHO COCTABJIATH IUJIAH PELUEHUS PAcUETHBIX M KAYECTBEHHBIX 3ajay, IUIAH BBIOJIHEHUS

NPAaKTUYECKOH  paboThl ¢ y4ETOM  HMEIOIIMXCS  PEeCypcoB,  COOCTBEHHBIX  BO3MOXKHOCTEH
U NIPEANOYTEHUM;

JlaBaTh OLICHKY HOBBIM CUTYyalHsIM;

paciupsaTh paMKU yueOHOTro IpeIMeTa Ha OCHOBE JINYHBIX NMPEATNOUYTEHUN;

JieJ1aTh OCO3HAHHBIN BBIOOP, apryMEHTUPOBATh €0, OpaTh Ha ce€0sl OTBETCTBEHHOCTH 3a PEIICHHUE;
OLIEHUBATh IPUOOPETEHHBIH OIBIT;

croco6cTBOBaTh (POPMUPOBAHUIO U MTPOSIBIICHUIO ITUPOKOM 3pyauiuu B 001acTu (PU3HUKHU, TOCTOSHHO
MOBBIIIATH CBOM 00Pa30BaTEIbHBIN U KYJIbTYPHBIH YPOBEHb.

CaMOKOHTPOJIb!

e 1aBaTh OLIEHKY HOBBIM CHUTYallUsIM, BHOCUTb KOPPEKTUBBI B JEATEIbHOCTh, OLIEHUBATh COOTBETCTBHE
PE3yJIbTATOB LIEISAM;

e BJIAJeTh HaBbIKAMM [I03HABATEJIbHOW peQIeKCHMHM KaK OCO3HaHMSA COBEpIIAEMBIX JeHcTBUI
U MBICIHMTENIbHBIX MPOLIECCOB, UX PE3yJbTaTOB U OCHOBAHMI; MCIOIb30BaTh NPUEMBI pedieKCuu 1is
OLIEHKH CUTYyalluH, BEIOOpa BEPHOTO PEILICHUS;

® yYMEThb OLIEHUBATh PUCKU M CBOEBPEMEHHO IPUHUMATh PELICHUS 110 UX CHU)KEHHUIO;

IPUHUMATh MOTHUBBI M ApIYMEHTBI JPYTUX IPU aHAJIN3€ PE3YJIbTATOB AEATEIbHOCTH.
IIpunsTue cedst u Apyrux:

® [IpUHUMATH ceOs, MOHNMAasi CBOM HEJOCTATKH U JIOCTOMHCTBA;

e [IPUHUMAaTh MOTHBBI U apTYMEHTBI IPYTUX [P aHAJIN3€E PE3YIIbTATOB AEATEIbHOCTH;

e [pPU3HABATh CBOE MPABO U MPABO JIPYIHX HA OIIMOKH.

INPEJIMETHBIE PE3YJIbTATBI
10 kaxace

B npornecce u3ydenus kypca Gu3uku yriayosuéHHoro U 6a3oBoro ypoBHs B 10 ki1acce y4eHUK HAyIUTCS:
[TornMarh (IEMOHCTPHUPOBATH) POIH (HU3UKU B IKOHOMUYECKOU, TEXHOJIOTHUUECKOM, IKOJIOTHIECKOH,
COLIMAJIBHOW M 3TUYECKOH cepax AEATeINbHOCTH YeJIOBEKa; POJIb U MECTO (PM3UKH B COBPEMEHHOM



HAayYHOH KapTUHE MHpPa; 3HAYEHUe ONUCAMENbHOL, Ccucmemamusupyoueli, o00bACHUMENbHOU

U NPOCHOCMUYECKOU PYHKYUL PUULECKOT MeopUU — MEXAHUKU, MOJEKVAAPHOU UUKU U MepMOOu-

HAMUKU, POlb uuueckou meopuu 6 popmuposarHuu npeocmagieHull 0 huuieckol KapmuHe Mupa,

pasznuuaTh (YYUTHIBATh) YCJIOBHS MPUMEHUMOCTH MOJIeTeH (PU3MUECKUX TET U MPOIECCOB (SIBICHUH):

MHEepLHaIbHAs cucTeMa OTcuéTa, aOCOIIOTHO TBEPAOE TEN0, MaTepUaabHas TOYKA, PABHOYCKOPEHHOE

JBIDKEHUE, CBOOOIHOE TaZicHUe, a0COMIOTHO yripyras nedopmariys, abCoI0THO ynpyroe u abco-

JIIOTHO HEYNPYro€ CTOJIKHOBEHMSI, MOJENIN Ta3a, )KUJKOCTH U TBEPAOIO (KPUCTAIUIMYECKOIO) Tela,
UJeallbHBIN ra3, TOYSUHBIH 3aps], OAHOPOJHOE IIEKTPUUECKOE TIOJIE;

pa3nuyaTh yCIoBHs (TPAaHMIIBL, 00JIACTH) TPUMEHUMOCTH (PU3NYECKUX 3aKOHOB, TOHUMATh BCEOOIIHIA Xa-

pakrep (pyHIaMEHTATbHBIX 3aKOHOB U OIPAHUYEHHOCTh UCTIOJIb30BAHUS YaCTHBIX 3aKOHOB,

aHAJIM3UPOBATH U OOBSICHATH MEXAHUYECKHUE MPOLIECCHI U SIBJICHUS, UCII0JIb3Ysl OCHOBHBIE MOJIO0XKEHUS 1
3aKOHBl MEXAHHMKH (OTHOCHTEIBHOCTh MEXaHHYECKOTO ABIKEHHS, (OPMYIJIbI KMHEMAaTUKH pPaBHO-
YCKOPEHHOTI'0 IBUXKEHMUSI, npeobpazoseanus I anunes 01 ckopocmu u nepemeujerus, 3akoubl HploToHa,
npuHyun omuocumenvrocmu I anunes, 3aKOH BCEMUPHOTO TATOTEHHS, 3aKOHBI COXPaHEHUS UMITYJIbCa
Y MEXaHUYECKOU SHEPTHH, C853b pabombl CUIbL C USMEHEHUEeM MeXAHUYEeCKOU IHep2Ul, YCI08UsL PA6-
Hogecusi meépoo2o mena); IPU 3TOM HCIOIB30BaTh MaTEMAaTUYECKOE BBIPAKEHUE 3aKOHOB, VKA3bl-
8amb YC108UL NPUMEHUMOCIU PUUYECKUX 3AKOHO08: npeobpazosanuil I anunes, 6mopozo u mpemuve2o
3axon08 HviomoHa, 3aKkOH08 coxpameHus uMnyibca U MeXAHUYecKol dHepeul, 3aKOHA B8CEeMUPHO20
MA20MmeHuUsl;

AQHAJIN3UPOBATh U OOBACHATH TEIUIOBBIE MPOLIECCHI U SBJIEHUS, UCIOJIb3Ysl OCHOBHBIE MojoxkeHuss MKT
Y 3aKOHBI MOJICKYJIAPHON (DU3MKH M TEPMOJUHAMUKH (CBS3b JABJICHUS HJICATHOTO ra3a CO CpeIHEe
KMHETUYECKOM PHEPruel TeImIOBOro ABMKEHMSI M KOHLIEHTPALUEH ero MOJIEKYIl, CBS3b TEM- Iepary-
PBI BEILIECTBA CO CPe/IHEI KHHETUYECKOM IHEPTUeil TeIIOBOro ABMKEHUS €T0 YaCTHll, CBA3b JaBiie- HUS
WJICAJIBHOrO Ta3a C KOHLEHTPAIMEN MOJIEKYJ U €r0 TEMIIEpaTypol, ypaBHeHue MenaeneeBa— Kiia-
IeNlpoHa, NePBbIN 3aKOH TEPMOJUHAMUKH, 3aKOH COXPaHEHMs JHEPTUU B TEIUIOBBIX IIpoLeccax); MpH
3TOM HCIIOJIb30BaTh MAaTEMaTHYeCKOE BBIpAXXEHUE 3aKOHOB, VKA3bl8AMb YCA08US NPUMEHUMOCTNU
ypaesuernus Menoeneesa—Knanetipona;

AQHAIM3UPOBATh U OOBSACHATH (OMUCHIBATDH) DIEKTPUUECKUE SIBICHUSI, UCIOIb3YSl OCHOBHBIE MOJOXKE-
HUS U 3aKOHBI AJIEKTPOIUHAMUKH (3aKOH COXpPaHEHMsI AIEKTPUUYECKOT0 3apsaa, 3akoH Kymnona, nomen-
YUATILHOCIb 2NeKMPOCMAMUYEcKo20 Nos, NPUHYUN CYREPRO3UYUU DTIeKMPUYECKUX NoJell, NPU JMOM
VKA3bl18as YCl08UsL npumMeHumocmu 3axoua Kynona, a Takxke MpaKTUYeCKH BaKHbIE COOTHOIIEHUS: 3a-
KoHbl OMa JJIg ydacTKa IEeNu U JJII 3aMKHYTOW 3JIEKTpUUYECKoH 1en, 3akoH Jxoyns—Jlenna, npa-
suna Kupxzoga, 3axonvt @apades 0ns s1ekmpoausa);

onucvleamy usuyecKue npoyeccol U A61eHUs, UCNONb3Ys BeIUHUHBL: nepemeujeHue, CKOPoCmb, YCKO-
peHue, UMNYIbC meia u cucmemvl mei, CUild, MOMEHM CUbL, 0aslleHue, NOMEeHYUATbHAS IHEPSUsl, KU-
Hemuueckas 3Hepausi, MexaHudyeckas sHepeus, paboma Cuibl;, YeHmpocmpeMumenbHoe YCKOpeHue,
CUNa MAdCecmu, CUIa ynpy20cmu, Cuia mpeHus, MOWHOCMb, IHeP2Usl 83auMooeticmeus meia ¢ 3em-
NE1 8OIU3U € NOBEPXHOCIU, dHeP2Usl YPY20U 0epopmayuu nPy’CUHbL, KOIULeCmseo meniomsl, abco-
JIIOMHAsL memnepamypa mena, paboma 8 mepmoOuHamure, 6HYmMpeHHss IHeP2Usi UOeaIbHO20 0OHO-
amoMHO20 2a3a, paboma udeairbHo20 2a3a, OMHOCUMENbHAS 81adXdCHOCMb 6030yxa, KII/[ udeanvrnozo
Mensioeo2o 0sucamens; 1eKMpuidecKkoe noie, Hanpa#CEéHHOCMy 2NeKMpUYecKo2o NoJis, HANPANCEH-
HOCMb NOJISL MOYEUHO20 3apA0a UU 3APANCEHHO20 Wapa 8 6aKyyme U 6 OudieKmpuke, NOMeHYual
NEKMPOCMAMUYECKO20 NOJIAl, PAZHOCHb NOMEHYUAL08, INEKMPOOBUNCYWASL CUNA, CULA MOKA, HANPSI-
Jcenue, MOWHOCMb MOKA, 2NeKMPUYecKas EMKOCMb NI0CKO20 KOHOEHCamopd, CONpomueieHue
yuacmka yenu ¢ nocie008amenbHblM U NApailelbHbIM COeOUHEHUEM Pe3UCTOPO8, IHEP2USL NIeKMPU-
4ecKo20 NoJisk KOHOEHCamopa,

00BSACHATH OCOOCHHOCTH NMPOTEKaHUs (PU3NUECKUX SBJICHHI: MEXaHUYECKOE JIBH)KEHUE, TETJIOBOE JIBU-
’KEHHE YacTHII BEI[ECTBa, TEIIOBOE paBHOBECHE, OPOYHOBCKOE JBIKEHHE, TU(dy3us, ncrapeHue, Kure-
HUE ¥ KOHJIEHCAallUs, TUIaBJIeHHE U KPUCTAJIN3allis, HAalIPaBJI€HHOCTh TEIUIONEpeIaut, FIeKTpU3alus
TeIl, 9KEUNOMEHYUATTLHOCIb NOBEPXHOCTNU 3APANCEHHO20 NPOBOOHUKA,

IIPOBOAMTH HCCIIEA0BAHNE 3aBUCUMOCTH OJIHOM (PM3MUYECKOM BEIMUMHBI OT JIPYrod ¢ HCIOIb30BaHUEM
MPSIMBIX U3MEPEHUI: TPU 3TOM KOHCTPYHPOBATh YCTAaHOBKY, (DMKCHUPOBATh PE3YyJIbTaThl MOJIYYEHHOMN
3aBUCUMOCTH (PU3UYECKUX BEJIIUYMH 8 GuUOe 2PAPUKO8 C YUEMOM AOCOTOMHBIX NOSPEUHOCmel U3Me-
peHutl, Jienath BBIBOJIbI 1o pe3ynbraTtamMm UCCIIEJIOBAHUS;



MIPOBOJIUTH KOCBEHHBIC M3MEPEHUSI (PU3NUECKUX BEIUYHMH; IIPU 3TOM BBIOMPATH ONTHUMAJILHBIN Me-
TOJI U3MEPEHHUS, OIICHUBATh A0COJIOTHBIC U OTHOCHTEIIBHBIC TIOTPEIIHOCTH MPSIMBIX U KOCBEHHBIX
U3Mepe-HUi;

npooOUMb ONbIMbL NO NPOBEPKe NPEONONCEHHOU 2UNOme3bl. NIAHUPOBAMb IKCHEPUMEHM, COOU-
Pamo IKCNEPUMEHMANLHYIO YCMAHOBKY, AHAIUIUPOBAb NOJYUEHHble Pe3yIbmamyl U 0elams 6bi-
800 0 cma-myce NpeodloNCeHHOL 2Unome3svl;

@ coOmonaTh NpaBuia 0€30MacHOro TpyZa MpHU MPOBEAECHUH UCCIEI0BaHUN B paMKax y4eOHOIro 3KC-
e~ pUMEHTA, NPAKmuKyma u yaeOHO-HCCIeI0BATEIbCKON U MPOCKTHOM JEATEIILHOCTU C HCIIOJb-
30Ba-HUEM U3MEPHUTEIBHBIX YCTPOUCTB M TaOOPaTOPHOTO 00OPYAOBAHMS;

@ pemarb pacu€THBIC 3a/1a4M C SABHO 3aJJaHHOHN U HesA8HO 3a0aHHOU (HU3NIECKON MOJIENbI0: HA OCHO-
Ba- HUW aHAJIM3a yCJIOBUs OOOCHOBBIBATH BHIOOpP (M3UUECKON MOJIENN, OTBEUArOIIeld TpeOOBaHH -
SM 3a- J1a4d, IPUMEHSATH (OPMYIIBI, 3aKOHBI, 3AKOHOMEPHOCTH U HOCMYIAMbl PUUYECKUX MeOpUll
IIPU UC- TIOJIb30BAHUU MATEMATUYECKHX METOJOB pPEIIEeHUs 3a/1a4, IPOBOJUTH PacyEThl HA OCHO-
BaHUU UMEIO- IIUXCS JAHHBIX, aHAIU3UPOBATh PE3yJIbTaThl U KOPPEKTHUPOBATH METOAbI PELICHUS C
y4€TOM MOJTy4eH-HBIX PE3yJIbTaTOB;

[ pelaTb KauyeCTBEHHbIE 3a7a4M, mpebyroujue npumeHeHus 3HaHull U3 pasHulX pazoenos WKoIbHO20
Kypca usuku, a makdxice unmezpayuu 3HAHUU U3 Opyeux npeomemos ecmecmeeHHO-HaAYYHO20
YuKna.: BBICTPAUBATh JIOTHUYECKYIO LIENOYKY PACCYKJICHUH C OMOPO HA M3yYEHHBIE 3aKOHBI, 3aKO0-
HOMEpPHOCTUH (PU3HUECKUE SIBICHUS;

UCNONb306aMb Meopemuydeckue 3HaAHUs 05l 00bACHEHUsT OCHOBHbIX NPUHYUNOE pAOOmbl UzMepu-
mejb-HblX NPUOOPO8, MEXHUUECKUX YCMPOUCME U MEXHON0SUECKUX NPOYECCO8,

[l MCTOJB30BATh TEOPETUYECKHE 3HAHUS 1O (U3MKE B MMOBCETHEBHOM XKM3HU Ui obecnieueHus 0e3-
OIlac- HOCTH NpH OOpameHnu ¢ MpuOopaMH W TEXHHUYECKHMMH yCTPONCTBAMH, JUIS COXPAaHEHHS
3II0OPOBBSI U COOJTIOJICHHUS HOPM KOJIOTUYECKOTO IMTOBEICHUS B OKPY>KaIOLIeH cpene;

B IPUBOAMTH MPHUMEPHI BKJIAla POCCHUCKHUX M 3apyOeKHBIX YUEHBIX-(HU3UKOB B PA3BUTHE HAYKH, B
00Bb-sICHEHHE TPOIIECCOB OKPYIKAIOIIETO MUPA, B Pa3BUTHE TEXHUKU M TEXHOJIOTHIA;

B aHanu3uposams u OYeHU8amsv NOCIeOCM8Us. ObIMOBOU U NPOU3BOOCHBEHHOL 0esIMelbHOCIU Yello-
8eKa, CBA3AHHOU C QUUYECKUMU NPOYEeCCaMu, ¢ NO3UYUL IKOJI02UYeCcKol be30nacHocmu, npeo-
cmaeg- JeHull 0 payuoHaIbHOM NPUPOOONONb308AHUU, A MAKI’CE PAZYMHOM UCNONb308AHUU 00-
CMUdICEHULL HAYKU U MEeXHON02Ull 01 OANbHelule20 pa3eumus 4ei08eyecko2o 0ouecmaeda;

MIPUMEHATH PA3JIMUHBIE CTIOCOOBI pabOTHI C HHGOPMAaILIHEH (PU3NUECKOTO CoIepKaHusI C UCTIOTh30Ba-
HUEM COBPEMEHHBIX HH(OPMAIIMOHHBIX TEXHOJIOTHI: IPH ITOM HCIOJIH30BATH COBPEMEHHBIC HH-
¢dop- MalMOHHbIE TEXHOJOIMU JUIsSl TIOUCKA, NepepadOTKU U MPEeAbsABICHUs YUeOHON M Hay4yHO-
NoNyspHON MH(OPMAIMK, CTPYKTYPUPOBAHUS U MHTEPIPETaluu UH(OpMAIMY, TTOITYYEHHON U3
Pa3IMYHBIX HC- TOYHUKOB; KPUTHUECKH aHATU3UPOBATH MOIy4aeMy0 HHOOPMAIIHIO U OYeHUBAMD
eé 00Cmo6epHOCMb KaK HA OCHO8E UMEIOWUXCS 3HAHUU, MAK U HA OCHOBe AHANU3A UCIOYHUKA UH-
Gopmayuu;

NposGNAMb OP2AHU3AYUOHHbIE U NO3HABAMEbHbIE YMEHUS CAMOCOAMENbHO20 NPUOOPpemeHUs Ho-
8bIX 3HAHUL 6 NpoYecce 6bINOJHEHU NPOCKMHBIX U YYEOHO-UCCIe008AMENbCKUX — pabom;
paboTaTh B IpyIe ¢ BHITOJHEHUEM pa3IMYHBIX COLUAIIBHBIX POJeH, MIaHUpOBaTh paboTy IpyI-
ITBI, PAIIMO- HATBHO PAaCTIPEACTIATh NeSITeIbHOCTh B HECTAHJAPTHBIX CUTYAIUSX, a/IEKBATHO OIICHH-
BaTh BKJI4/1 K&XK-JI0T0 U3 YYACTHUKOB IPYIIIBI B pEIIEHUE pacCMaTPUBAEMON MPOOIEMBbI;

NpoABIAMbs MOMUBAYUIO K 0Y0yweli npoghecCUOHATbHOU OesimenlbHOCMU NO CReYUATbHOCMAM (U3UKO-
MEeXHUYecK020 NPopuUA.

11 kanace

10

B npouecce nzyuenus kypca Gpusnku yriyoaéHHoro u 6a3oBoro ypoBHs B 11 kiacce y4ueHUK HAYUUTCS:

MOHUMATh (AEMOHCTPUPOBATh) POJb (U3UKK B SKOHOMHUYECKOM, TEXHOJIOTHMYECKOH, COLUaTbHON
U ITHUYECKOW cdepax AesTeNbHOCTH YelOBeKa; poiib U MeCTO (PU3MKH B COBPEMEHHON HayyHOU
KapTHUHE MHUPA; pOJIb ACTPOHOMHUH B NMPAKTUYECKON JI€ATEIbHOCTH YeJIOBEKa U JajbHeHIeM HaydHO-
TEXHUYECKOM Ppa3BUTHM; 3HAUEHUEe ONUCAMENbHOU, cucmemamusupyioujel, 00bACHUMENbHOU
U npocHoCMUYecKou QYHKYuU Quuueckou meopuu — NeKMPOOUHAMUKU, CNEYUATbHOU Meopuu
OMHOCUMENbHOCMU, K8AHMOBOU (u3uxu, poib (HU3NUECKON Teopuu B GOPMUPOBAHUU
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NpeCTaBICHUN O (U3NUECKONW KapTUHE MHUpPA, MECTO (U3NYECKON KapTHHBI MUpa B OOLIEM psny
COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX MPEACTABICHUIN O IPUPOJIE;

pasnuyath (YIUTHIBaTh) YCIOBHUS MPUMEHUMOCTH MOJIENeH (PU3MUECKUX Tell M MPOIECCOB (SBICHUI):
OJTHOPOJHOE DJEKTPUUECKOE M OJHOPOAHOE MArHUTHOE II0JIA, TapMOHMYECKUE KoyieOaHus,
MAaTeMaTUYECKU MAasITHUK, UICAIBHBIN NPYKUHHBIM MAasTHUK, TAPMOHUYECKHUE BOJIHBI, UICAIbHBII
KoJie0aTeIbHbIM KOHTYp, TOHKAs JIMH3a; MOJIeJIel aToMa, aTOMHOT'O /jpa M KBaHTOBOI MOJIEJIH CBETA;
pa3nuyath ycioBUs (TpaHUIBI, O0NACTH) MPUMEHUMOCTH (U3MYECKUX 3aKOHOB, HOHUMAMb
gceobwuii xapakmep @QYHOAMEHMANbHLIX 3AKOHO8 U 02PAHUYEHHOCHb UCHONb308AHUSL YACHHBIX
3aKOHO8;

aHAJIM3UPOBaTh M OOBICHATH 3JCKTPOMArHUTHBIE IMPOIECCHl M SIBICHMS, HCIIOJIb3YsS OCHOBHBIE
MOJIOKEHHUST M 3aKOHBI DJIGKTPOJAWHAMUKH M CHEIHAIBbHON TEOPUU OTHOCUTEIBHOCTH (3aKOH
COXpaHEHHUs JJIEKTPUYECKOro 3apsiga, cuia Ammepa, cuia JlopeHia, 3aKoH 3JIEKTPOMarHUTHOM
uHAyKIMY, npaBwio Jlenna, cBsa3p O/IC caMOMHIYKUIMHM B 3JIEMEHTE SJEKTPUYECKOW LEMH CO
CKOPOCTbIO M3MEHEHHSI CWJIbI TOKa; IOCTYJIaThl CHEIUAJIbHOW TEOPUM OTHOCHTEIBHOCTH
DWHINTEHHA);

AHATM3UPOBATh U OOBACHATH KBAHTOBBIC IMPOILIECCH U SIBJIICHUS, MCIOJB3Ys MOJIOKEHUSI KBAHTOBOM
¢usuku (ypaBHeHue DifHmTelHa u1s GoTod(dexTa, mepBhlii U BTOPOH moctynaTsl bopa, npuHIUT
COOTHOIIIEHHUST HeompenenéHHocTeil ['eiizenOepra, 3aKOHBI COXpaHEHMs 3apA0BOTO U MacCOBOTO
YUCEJ U SHEPTHUH B SACPHBIX PEAKIIUIX, 3aKOH PAIMOAKTUBHOTO PacIiaia);

ONMHCHIBAaTh (DU3MYECKHE TMPOLECChl M  SIBICHUSA, WCIOJBb3YSd BEIUYHHBI HAMPsHKEHHOCTD
ANEKTPUYECKOTO  TMOJIA, TMOTEHIUAI JIIEKTPOCTAaTUYECKOrO0 TOJs, Pa3HOCTh IOTEHIIMAJIOB,
AJCKTPOJBIDKYIIAS CHUJIa, MHAYKIMS MAarHUTHOTO TIIOJIsi, MAarHUTHBIM TIOTOK, cuja Awmrmepa,
WHIYKTUBHOCTH, AJIEKTPOJBIDKYILAS CHJIA CAMOMHAYKIWHU, SHEPTUs MarHUTHOTO IMOJsI TPOBOJAHUKA
C TOKOM, PEIIATUBUCTCKUA UMITYJIbC, ITOJTHAS SHEPTHsI, JHEPTHUs MOKOS CBOOOHOM YaCTUIIBI, SHEPTUS
U UMIYyJIbC POTOHA, MACCOBOE YHCIIO U 3apsif s/Ipa, SHEPTUS CBS3H AIpa;

OOBSICHATL OCOOCHHOCTH TPOTEKAHUS (U3MYSCKUX SIBJICHUW: JJIGKTPOMATHUTHAS WHIYKIIHS,
CaAaMOWHIYKIIUS, PE30HAHC, MHTEepEpeHLrs BOIH, AU(PPAKIMA, AUCIEPCHs, MOJIHOE BHYTPEHHEE
otpaxxenue, (orodnekrpuueckuii 3hdext (pororddexr), anbda- u Oera-pacnaabl saep, ramMma-
U3Ny4eHue saep; Gu3ndecKue MPUHIUIBI CIEKTPAIbHOTO aHallu3a U paboTHI Jlazepa;

onpeodensims HAnpasieHue UHOYKYUU MASHUMHO20 N0 NPOBOOHUKA C MOKOM, CUlbl Amnepa u cuivl
Jlopenya,

cmpoums usobpadcenue, cozdagaemoe NiIOCKUM 3ePKANIOM, MOHKOU JTUH3O0L, U PACCUUMBIBAMb €20
Xapakxmepucmuxu,

NPUMEHAMb  OCHOBONONA2AIOWUE ACTPOHOMUYECKUE NOHAMUS, Meopuu U 3aKOHbl Ol AHAIU3A
U 00VACHEHUs QU3UYECKUX NPOYeccos, NPOUCXOOAWUX 6 38€30aX, 6 36E30HbIX  CUCMeMax,
8 MedHC2AaKMUYecKoll cpede, 08UNCEHUsI HeOeCHbIX meJl, I800YUU 36€30 U Bcenennoii;

MPOBOJIUTH HCCIEAOBAaHUE 3aBUCHUMOCTEH (PU3NYECKUX BEIUYHH C HCIOJIB30BAHUEM IMPSMBIX
W3MEPEHHUI: TpPH ITOM KOHCTPYHPOBATh YCTAHOBKY, (PUKCHUpPOBATH pE3YyJIbTaThl TMOJYyUYEHHON
3aBUCHUMOCTH (U3NYECKUX BEIWYMH B BHAE TpadUKOB C Y4ETOM aOCOIIOTHBIX MOTPEUTHOCTEH
W3MEPEHUH, JIeJIaTh BBIBOJIBI IO pe3yIbTaTaM MUCCIICTOBAHNS;

MIPOBOJNTH KOCBEHHBIE N3MEPEHHsI PU3NUECKUX BEIUYMH; TP TOM BBIOMPATh ONTHMAIBHBIA METO/
U3MEpEeHUs, OIICHUBATh AOCONIOTHBIE M OTHOCHTEIbHBIC TOTPEHTHOCTH TMPSMBIX M KOCBEHHBIX
U3MEPEHU;

MIPOBOJMUTH OTBITHI IO MPOBEPKE MPEITIOKEHHONW TUIMOTE3bl: TUIAHUPOBATh IKCIEPUMEHT, COOMpaTh
AKCIEPUMEHTAIbHYI0O YCTaHOBKY, aHalM3UPOBATHh IIOJYUYEHHbIE PE3yNbTaThl U JI€TIaTh BbIBOJ
0 CcTaTyce MPeIJI0KEHHON THIIOTE3HI,

ONUCHIBAb MEMOObl NONYUEHUs HAYYHBIX ACMPOHOMUYECKUX 3HAHUL,

coOnrofaTh TpaBmia 0€30MacHOro TpyAa MNpU TPOBEACHHM HCCIEIOBAHMA B paMKax y4eOHOTO
OKCIIEPUMEHTa,  MPAKTUKyMa | Y4eOHO-HCCIEAOBATEIbCKOM W MPOEKTHON  JesATeNbHOCTH
C MCTIOJIb30BAaHUEM U3MEPUTEIBHBIX YCTPOUCTB U JTA0OPATOPHOTO 00OPYI0OBAHHS;

pemath pacy€THBIC 337a4Yd C SIBHO 3aJaHHOU U HesA8HO 3A0AHHOU (uuyecKkol Mooenvio: Ha
OCHOBaHUU aHajHM3a YCJIOBUSA BbIOMpaTh (M3MUYECKHE MOJENH, OTBEYarollue TPeOOBAHUAM 3aJauH,
MPUMEHITh (QOPMYJbI, 3aKOHBI, 3aKOHOMEPHOCTH U TIOCTYNAThl (U3NYECKUX TEOpHU MPHU
MCIOJIb30BAaHUN MaTEMaTHUYECKUX METOJIOB pelIeHHs 3a7a4, MPOBOAUThH PAcUEThl HA OCHOBAaHUU
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MMEIOIIUXCS JTaHHBIX, aHAJTU3UPOBATh PE3YNIbTAaThl U KOPPEKTHUPOBATH METOJBI PEIICHUS ¢ YIETOM
MOJIYYEHHBIX PE3yJIbTaTOB;

peliaTh Ka4eCTBCHHBIC 3a]a4d, TPEOYIOIINe MPUMCHEHHS 3HAHUHA U3 Pa3HBIX Pa3JIeiioB IIKOJIBHOTO
Kypca GU3UKH, a makce unmespayuu 3HaHuil u3 Opy2ux npeomemos eCmecmeeHHO-HaAy4HO20 YUKIA.
BLICIPAUBAMY  JIO2UYECKVIO  YENOUYKY  PACCYIHCOeHUll ¢ ONOpol HA  U3VUEeHHble  3AKOHbL,
3AKOHOMEPHOCMU U pu3uyecKue s8neHus.;

UCnoIvL306amb  meopemudeckue 3HAHUS O0as  OOBACHEHUs OCHOBHBIX NPUHYUNOE pPAOOMbL
UBMEPUMENLHBIX NPUOOPO8, MEXHUYECKUX YCMPOUCTE U MEeXHOI02UYECKUX NPOUECCO8;

MPUBOJIUTH TPUMEPBI BKJIAJa POCCUHUCKHX M 3apyOe)KHBIX yUYEHBIX-(U3HKOB B Pa3BUTHE HAyKH, B
00BsICHEHHE MPOLIECCOB OKPYKAIOIIETO MUPA, B Pa3BUTUE TEXHUKU U TEXHOJIOTHH;

aHanuzuposamsv U OYEHUBAMb NOCAeOCMBUs OblMOBOU U HPOUIBOOCMEEHHOU OesimelbHOCmU
uenoBeKa, CEA3AHHOU C (QUBUYECKUMU Npoyeccamu, ¢ NO3UYUL IKOJIOSUHECKOU 0Oe30nacHOCmU,
npeocmasieHull. 0 PAyUOHAIbHOM NPUPOOONONb308AHUU, A MAKI’Ce PA3ZVMHOM UCHOIb308AHUU
00CMUdICeHUll HAYKU U MeXHOI02Ull 0151 OANbHelue20 Pa38Uumusl 4eio8euecko20 0ouecmaa,
MPUMECHSITh pa3auYHbIC  CIOCOOBI  paboThl ¢ MHpOpMamKer (GU3NIECKOro  COACpIKAHMS
C WCIOJB30BAaHUEM COBPEMCHHBIX HMH(DOPMAIMOHHBIX TEXHOJIOTUH: TPH OSTOM HCIIOJIB30BaTh
COBpPEMEHHBIC MH(POPMAIIMOHHBIC TEXHOJOTHH JUIs TIOUCKA, MepepaboTKH U MPEAbIBICHUS y4eOHOM
U HAYYHO-TIONMYJSIPHOW WHGPOpPMAIUU, CTPYKTYPUPOBAHUS U HHTEpHIpEeTaluu WHGOpPMAIUH,
MOJYYCHHOM M3 PA3JIMYHBIX UCTOYHUKOB; KDUTHUYCCKH aHAJIM3UPOBATH MOJIYYAEMYI HH(GOPMAIIHIO
U OIICHWBATh €€ JIOCTOBEPHOCTh KaK HA OCHOBE MMCIOIIMXCS 3HAHWM, TaK M HA OCHOBE aHAJIM3a
HMCTOYHUKA HHGOPMAIIUH;

NposGNAMb OP2AHU3AYUOHHBIE U NO3HABAMENbHbIE YMEHUS. CAMOCMOIMENbHO20 NpUodpemeHus
HOBbIX 3HAHUL 8 NPOYEcce 8bINOIHEHUs NPOEKMHBIX U Y4eOHO-UCCIe008ameNbCKux pabom, paboTaTh
B TpyNI€ C WCIOJHCHHEM pPa3jUYHBIX COIHMAIBHBIX PpOJICH, IUIAHUPOBATh pPAabOTy TPYIIIHI,
palMoOHAILHO PACHPEICIIATh JCATEIILHOCTh B HECTAHJAPTHBIX CHTYallUsAX, aJCKBAaTHO OIICHUBATh
BKJIJ] KQXKJIOTO M3 YYACTHUKOB IPYIIIBI B PEIICHUE pACCMATPUBAEMO MPOOIEMBL;

nposGIsIMG MOMUSAYUIo K 6yoyuetl npopheccuoHarbHoll 0esimeIbHOCIU NO CReYUAIbHOCTSIM (DUSUKO-
MEXHUYECKO20 npoguis.



COJAEP)KAHUE YYEBHOI'O ITPEJMETA «®U3UKA»

10 kaace

bazoBsIii ypoBensb (2 yaca)

VrayOneHHbIH ypoBeHb (5 yacoB)

Tema 1. ®usnka 1 METOBI HAYYHOTO TIO3HAHUS (2 Yaca)

Tema 1. ®usnka 1 METO/IbI HAYYHOTO NO3HaHUS (6 4acoB)

®usuka — Hayka o npupoje. Hayunsie MeToap! NO3HAHKS OKPYKAKOIIETO MU~
pa. Posib akciepuMeHTa ¥ TEOpUU B MPOLIECCE TO3HAHUS IPUPOJbL. DKCIIEPH-
MEHT B pu3uke. MozenupoBanue (pU3NYECKUX SIBICHUH U IPOLIECCOB.
Hayunsie runoressl. @usndeckue 3aK0HbI U TEOpUU. I paHULIBI IPUMEHUMO-
cTU (pu3ndeckux 3akoHoB. [IpuHuun coorBercTBud. Poib u Mecto pusnku B
(bopMHpOBaHUN COBPEMEHHON HayYHON KapTHHBI MUPA, B IPAKTUYECKOH Jesi-
TEJILHOCTH JIFOACH.

JlemoncTpanuu 1. AHaIOroBBIe U IU(PPOBBIE U3MEPUTEIBHBIE TPUOOPHI, KOM-
[BIOTEPHBIE TaTYNKU

®dusnka — GyHIaAMEHTaJIbHAS HayKa O mpupoe. HaydHslid MeTo1 O3HAHUSH
METO/JIbI UCCIICIOBAHUS (PU3NUYECKUX SBIICHUN. DKCIIEPUMEHT U TCOPHSIB
nporiecce Mmo3HaHus npupoabl. HabmoieHne u SKCIepUMEHT B (PU3UKE.
Cnocobul usmepeHuss pusudeckux 8eluduH (ananozosvie u Yugposwvie uzme-
[pumenvHvle npubopsl, KoMnbIOMeEPHble damyuxkosvle cucmemst). Iloepeuwro-
cmu uzmepenuti husuieckux eenuduH (AOCONIOMHAS U OMHOCUMENbHAS).
MopenupoBaHue GU3NICCKUX SBICHHUI U MPOIECCOB (MaTepUalibHAS TOYKA,
a0COIOTHO TBEPIOE TENO, UI€aTbHAs KUIKOCTb, HICAbHBIN Ia3, TOUYCUHBIN
3apsin). ['unoresa. @u3nuecKuil 3aK0H, TPAHUIIBI €r0 PUMEHUMOCTH. Du3H-
qyeckas Teopust. Posib 1 MecTo (pm3uku B OpMUPOBAHUN COBPEMEHHOM HAyY-
HOW KapTUHBI MUPA, B TPAKTHYECKOMN JICATEIBHOCTH JIFOJICH.
Vuenuueckuii sxcnepumenm, 1abopamopHuvle pabomsi, NPAKMUKYM
1. HU3mepenue cunvl moKa u HANPsANCeHUs: 8 Yenu NOCMOSHHO20 MOKA

NPUNOMOWU AHATIO208bIX U YUPDPOBLIX USMEPUMENbHBIX NPUOOPOB.

2. 3naxomcmeo ¢ yughposoti nabopamopueti no guzuxe. Ilpumepvi uz-

Mepe-Husl PU3UYeCKUX eIUYUH NPU NOMOWU KOMNbIOMEPHBIX OAMYUKOS.

Tema 2. Mexanuka (18 gacoB)

Tema 2. Mexanuka (35 gacoB)

2.1 Kunemaruka (5 gyacoB)

2.1 Kunemaruka (10 gacoB)
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Mexannueckoe ABMKeHHE. OTHOCUTEIBHOCTh MEXAHUYECKOTO JABMXKECHUS.
Cucrema orcuéra. Tpaekropus.

[lepemerienue, CKOPOCTh (CPEIHSS CKOPOCTb, MTHOBEHHAs! CKOPOCTb) U YCKO-
peHre MaTeprUaIbHOW TOYKH, UX IPOEKIIMU Ha OCHU CUCTEMbI KoopauHaT. Cio-
PKCHME IIEPEMEILICHNAN U CII0KEHUE CKOPOCTEM.

PaBHOMEpHOE U PaBHOYCKOPEHHOE MPsSMOJIMHEHOE ABIKeHue. ['paduku 3a-
BHCHMOCTH KOOPJIMHAT, CKOPOCTH, YCKOPEHHS, IIyTH U MIEPEMEILCHNS MaTe- pU-
JIbHOW TOYKU OT BPEMEHH.

CBoOosHOE nMajeHue. Y CKopeHre CBOOOJHOTO MaeHuUs.

KpuBosmHeliHOe ABMkeHUE. [[BIKEHUE MAaTEPUAIIBHOM TOYKH 110 OKPY’KHO-
CTH C ITOCTOSIHHOM 10 MOZYJIKO CKOPOCTBIO. YTJIOBast CKOPOCTb, JINHEHHAs
ckopocTs. I[lepuon u gactora obpamenus. LleHTpocTpeMuTeIbHOE YCKOpe-
Hue. Texnuueckue ycmpoucmea u npaKmuyeckoe npumeHenue. ClInIOMeTp,

Mexannueckoe naBHkeHUE. OTHOCUTEIBHOCTh MEXAHWYECKOTO JIBHIKEHUS.
Cucrema orcuéra.

[Ipsmas u obpamuas 3a0auu MexaHuKu.

Paouyc-6ekmop mMamepuanbHOUu MouKU, e2o0 npoeKyuu Ha oCU CUCHeEeMbl KO-
opounam. Tpaekropus.

[lepemerienne, CKOpocTh (CpeaHss CKOPOCTh, MTHOBEHHAs! CKOPOCTh) U YCKO-
peHHe MaTepUaIbHON TOUYKH, UX MPOEKLUU Ha OCH CUCTEMbI KoopauHaT. Ciio-
YKEHUE IIEPEMEILEHUN U CII0)KEHUE CKOPOCTEM.

PaBHOMEpHOE M pPaBHOYCKOPEHHOE NPSIMOJIMHEHHOE [BUXKEHHE. 3aBUCH-
MOCTb KOOPJAMHAT, CKOPOCTH, YCKOPEHHS M IyTH MaTepUaIbHOM TOYKH OT
BPEMEHU U UX IPpadUKH.

CBoOonHoe majeHue. YCKopeHue CBOOOJHOIrO MajeHus. [Jeudcenue menda,

6pOW€HH020 noo Y2IOM K cCOPpU30OHM) . 3asucumocmsw KoopduHam, CKopocnmu
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ABUKCHUC CHApPAOOB, LICTIHBIC 1 peMéHHBIC nepeaadu.

lemoncmpayuu
1. Mogenb cucteMbl 0TCUETA, UILTIOCTPALIUS KHHEMAaTUUYECKUX XapaK-
TCPU-CTUK ABUIKCHUA.
2. [IpeoOpazoBaHue IBHKEHHUH C HCTIOJIB30BAHUEM IMPOCTHIX MEXaHU3MOB.
3. [TaneHue Ten B BO3AyXe U B Pa3pe:KEHHOM ITPOCTPAHCTBE.
4. HaGnronenue nBmwkeHus Tena, OpOoIeHHOTO 0T YTIIOM K TOPU30HTY H
rO-pU30HTAIBHO.
5. U3mepenune ycKopeHHsi CBOOOHOTO TTaJICHUSI.
6. HanpaBnieHne ckopocTH MPH IBHXKEHHUH 110 OKPY>KHOCTH.

Yuenuueckuii sxkcnepumenm, nabopamopnuie paﬁombl2
1. N3yueHne HepaBHOMEPHOTO JIBU>KEHHUS C LIEJIbIO ONPEAEICHUS] MIHO-
BEH-HOU CKOPOCTH.
2. HccnepoBanue COOTHOIIEHHS MEXY IYTSIMH, IPOHJEHHBIMHU TEJIOM
3a MOoCIeI0BaTE/IbHBIE PABHBIE TPOMEKYTKH BPEMEHH IIPH PaBHOYCKOPEH-
HOMJBHKEHUU C HAYAJIbHOM CKOPOCTHIO, PABHOU HYIIIO.
3. U3yuenue ABMKEHUS IIApUKA B BA3KOM KHUIKOCTH.
4. VzyueHue qBUKEHHS Tela, OpOIIEHHOTO TOPU30HTAIBHO.

U YCKOPeHUs MamepuaibHoU mouky om gpemenu u ux epaguxu. KpuBoianHei-
HOE JBYKECHUE. J[BIKEHNE MaTepUaIbHOM TOUKH 110 OKPYKHOCTH. Y TJI0Bas U JIU-
HeitHas ckopocTb. [lepuon u yacrora oOpaienus. LlenTpoctpe-murenbHoe
(HOpManbHOE), KacaTeabHOE (TaHI€HLIMAIBHOE) U TIOJJHOE YCKOPE-HUE MaTepu-
IbHOM TOYKH.

Texnuueckue ycmpoiicmea u mexHoio2udeckue npoyeccyl: CuaAoOMETp, IBU-
PKCHHE CHApAOB, LICMHBbIC, IIecTepEéHYaThle W PEMEHHBIE Iepeladu, CKO-
[pocmuvie augmeot.

lemoncmpayuu

Mozens CHCTEMBI OTCUYETA, MILTIOCTPAIMS KHHEMAaTHUYECKUX XapaKTEPUCTUK
TBHKCHUSI.

Cnocobbl uccnedo8anus 08UNCEHUII.

Unniocmpayus npedenvho2o nepexooa u usmepenue MeHO8eHHOU CKOPOCHU.
[IpeoOpa3oBaHue ABMKEHUI C UCTIOJIB30BAHUEM MEXAHU3MOB.

[Tagenue Ten B BO3IyXE U B Pa3peKEHHOM IPOCTPAHCTBE.

Habmronenme ABMKeHUs Teja, OpOIIEHHOTO MO/ YIJIOM K TOPU30HTY U TOPH-
30HTAJIBHO.

Hamnpasiienue cKopoCTH IpH IBHKEHHUH 110 OKPY>KHOCTH.

[ Ipeobpazosanue yenosoti ckopocmu 6 pedyKmope.

Cpaenenue nymetl, mpaekmoputi, CKOpoCcmeti 08UHCEHUsI 00OHO20 U MO20 Hce
meia 6 pasHvlX CUCTeMAx OMc4éma.

Yuenuueckuit sxcnepumenm, nadopamopnsie pabomul, npakmuxym 1syuqe-
HUE HEPABHOMEPHOTO JIBUKECHUS C IENBI0 ONPEIETICHHST MTHOBEHHOWCKOPO-
CTH.

H3mepenue yckoperus npu NPAMOJIUHEUHOM PABHOYCKOPEHHOM OBUNCEHUU

1O HAKAOHHOU NIOCKOCMU.

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

U3mepenue yckopeHus c60000H020 nadenus (PeKoMeH008aHO UCHONIb306A-
Hue yugposotl 1abopamopuis).

V3yueHne ABIKEHHsS Tella, OpOIIEHHOTO TOPU3OHTANBHO. [Iposepka euno-
me3sbl 0 NPAMOU NPONOPYUOHATLHOU 3ABUCUMOCTIU MeNCOY OANbHOCMbIO NO-
1éma u HauanbHOU CKOPOCMbIO meda.

2 3pecb ¥ fanee NpUBOAMTCA PaCLUMPEHHbIN NepeveHb 1abopaTopHbIX PaboT 1 ONbITOB, U3 KOTOPOTO yUUTEb AeNaeT BbIGOP N0 CBOEMY YCMOTPEHMIO € Y4ETOM BbibpaHHoro YMK 1 nmetoLeroca o6opynosaHus.
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H3yuenue 08udicenus meia no OKPY#CHOCMU € NOCIMOSHHOU NO MOOYJIO CKO-
[pocmuio.

Hccnedosanue 3agucumocmu nepuoda oopaujeHusi KOHU4ecKk020 MasmHuka
om e2o napamempos.

2.2 Jlunamuka (7 4acoB)

2.2 Jlunamuka (10 gacoB)

[Ipuniun otHocutenbHOoCcTH ["anunes. [lepBeiit 3akon Hertotona. Muepuans-
HBIE CUCTEMBI OTCUETA.
Macca Tena. Cuna. [lpunnun cynepnos3unuu cui. Bropoit 3akon HeroTona
JUIsl MaTepuaibHOM TOuku. Tpetuil 3akoH HploTOHA 171 MaTepUanbHBIX TO-
YCK.
3akoH BcemupHOro TsaroteHus. Cuna tspkectu. [lepBas kocMmuueckas CKo-
POCTb.
Cuna ynpyroctu. 3akoH I'yka. Bec tena.
Tpenue. Bunbl Tpenust (okos, ckoybxeHus1, kaueHus1). Cuna tpenus. Cyxoe
Tpenue. Cuiia TpeHUs CKOJbKEeHUs U cuiia TpeHus nokosi. Koadduuuent tpe-
Hus. Cuiia COMPOTUBIICHUS TIPU ABMKCHUH TeJla B )KUIKOCTH WUJTU Ta3e.
[loctynaTtensHoe U BpaliaTeiabHOe ABMKEHHUE aOCOTIOTHO TBEPIOTO Tena.
MOMEHT CUJIbl OTHOCHUTENIBHO OcH BpatueHus. [limeuo cunbl. Y cimoBus paBHO-
BECHUs TBEPJIOTO TeNA.
Texnuueckue ycmpoucmea u npaxmuyeckoe npumeHnerue. NoAINITHUKY,ABH-
YKEHUE UCKYCCTBEHHBIX CITYTHUKOB.
lemoncmpayuu
. SIBrieHMe nHEPIUN.
. CpaBHeHUE Macc, B3aUMOACHCTBYIOIIUX TEJl.
. Bropoii 3akon HeroTOHA.
. U3mepenue cui.
. CnoxeHue cui.
. 3aBUCHUMOCTb CHIIBI YIIPYTOCTH OT JedopMaIuu.
. HeBecomocTs. Bec Tena npu yCKOPpEHHOM NOABEME U MA/ICHHH.
. CpaBHEHUE CUJI TPEHUS MTOKOS, KAUYE€HUS U CKOJIbKEHHUSI.
. YCcoBHSI paBHOBECHSI TBEPAOTO Teyia. Buabl paBHOBECHS.
Yuenuueckuii sxkcnepumenm, nabopamopnvie padomul

1. N3ydenue nBmkeHus: Opycka 1o HaKJIOHHOM TIIOCKOCTH.

2. UccnemoBanue 3aBUCHMOCTH CHJI YIIPYTOCTH, BOZHUKAIOIINX B TIPYKUHE

OO ~NOUTD WN P

[lepBoiii 3akoH HeroToHa. MHepimanbuble cucTeMbl otcuéra. [IpuHuun ot-
HocutenbHoCcTU ["anmunes. Heunepyuanvusie cucmemwvl omcuéma (onpede-
1enue, npumepul).

Macca tena. Cuina. [IpuHnun cynepno3uumu cui.

Bropoii 3akoH HproTOHA 1711 MaTEpUAIBHON TOYKHU.

Tperuii 3akoH HproTOHA U151 MaTepUabHbIX TOYEK.

3aKOH  BCEMHMPHOTO TSATOTEHUS. IKEUBANEHMHOCMb 2PASUMAYUOHHOU
U UHEPMHOLL MACCHI.

Cuna TsKecTH. 3asucumocms ycKopeHusi c60000H020 NAOEHUs. OM GblCOMbL
HA0 No8epxXHOCMbIO NIAHembl U Om 2eo2paguueckou wupomsl. /leudxcenue
HebecHblx men u ux cnymuuxos. 3axkonvl Kennepa. llepBas xocmuueckast
CKOPOCTb.

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

Cuna tpenus. Cyxoe Tpenue. Cuiia TpeHHS CKOJIbKEHUS U CHJIa TPEHHS T10-
kosi. Koadourment tpenus. Cuna compoTUBICHUS MPU ABMKCHUU Tela B
KUJIKOCTU WU Ta3e, eé€ 3asuUcumocms Om CKOPOCMU OMHOCUMENbHO20 08U~
DHCeHUSL.

lasnenue. 'uopocmamuueckoe oasnenue. Cuna Apxumeoa.

Texnuueckue ycmpoicmea u mexHoLO2UYecKue npoyeccuvl. TOAIUIHUKY,
TBUKEHHE NCKYCCTBEHHBIX CITYTHUKOB.

lemoncmpayuu

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

[ [punyun omnocumenbHOCmu.

Kauenue 06yx yununopos unu wiapos pazHoi Maccovl ¢ 0OUHAKOBLIM YCKO-
peruem omHoCumenbHo HeUHePYUATbHOU CUCTEMbl OMCYEMA.

CpasHenue pasnooelicmsyrowiell NPUNOHCEHHbIX K mely CUlL ¢ npousseoe-

HUEM MACCbl mejld Ha €20 YCKOPERUe 6 uHepl/ﬂthlﬂbHOZZ cucmeme omcyéma.
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W pe3MHOBOM 00pasIie, OT UX AeOopMaIlii.
3. UccnenoBanue yciioBHil paBHOBECHSI TBEPOTO Tela, UMEIOIIET0 OCh Bpa-1iie-
HUSL.

Pasencmesocun, 603HUKAIOWUX 6 pe3yiomame g3aumooeticmeus mein.Mzmepenue
Macc no 63aumooeicmauro.

Hegecomocme.

Bec Tena npu yCKOpeHHOM NOABbEME U Ma/ICHUU.

[ [enmpobedicHble Mexanusmol.

CpaBHeHHE CUJI TPEHHUSI TOKOSI, KAYSHUS U CKOJIbKEHUSI.

Yuenuueckuii sxcnepumenm, nabopamopnsie pabomot, npaxmuxym V3me-
pEeHIE paBHOICHCTBYIOIIEH CHUJI ITPU ABMXKEHUU OpyCcKa 110 HaKJIIOHHOMIIIIOCKO-
CTH.

[Iposepka cunomesvl 0 HE3ABUCUMOCTU BPEMEHU O8UNCEHUs OPYCKA NO
HAKIOHHOU NIOCKOCMU HA 3A0AHHOE PACCMOSIHUE O €20 MACCHI.
WccnenoBanue 3aBUCMMOCTH CHUJI YIIPYTOCTH, BOSHUKAIOIIMX B MPYKUHEH
pe3nHOBOM 00pa3siie, OT uX JedopMaIum.

H3yuenue osudiceHus cucmemvl mejl, C853aHHbIX HUMbIO, NEPEKUHYMOU Ye-pe3
1éeKutl O10K.

H3zmepenue kodpuyuenma mpenus no eiuuure yeno8o20 Kodghouyu-
enma sasucumocmu Fpp(N).

Hccnedosanue 0gudiceHus 6pycKa no HAKIOHHOL NIOCKOCMU ¢ NepeMeHHbIM
K03 Ppuyuenmom mpenus.

H3yuenue 0sudicenus 2py3a Ha 841y ¢ MpeHuem.

2.3 Cratuka tBepaoro teina (5 yacos)

AbGcomoTHO TBEpHoe Teno. IlocTymarenbHoe M BpallaTenbHOE JBUXKEHUE
TBEPAOro Tesa. MOMEHT CHIJIBI OTHOCUTENIBHO OCH BpaueHus. [lnedo cuisbl.
CnoxxeHue cui, NPUIIOKEHHBIX K TBEpAomy Teny. LleHTp Tsxkectu Tena.
VYcnoBust paBHOBECUS! TBEPJOrO Tena. Y CTOHYMBOE, HeycToMuuBoe, Oe3pas-
JTMYHOE paBHOBECHE.

Texnuueckue ycmpoticmea u mexHOIO2UYeCKUe npoyeccol. KPOHUITEHH,
CTPOUTEIBbHBIN KpaH, pelETyaTble KOHCTPYKIHUU.

lemoncmpayuu

VYcnoBus paBHOBecusi. Bubl paBHOBecHs.

Yuenuueckuii 3xcnepumenm, nabopamopnsie padomusi, npaxmuxym Viccie-
TOBaHME YCJIOBUI paBHOBECHS TBEPIOTO Tejla, UMEIOUIET0 OCh BPA-IICHHUS.
KoHCcTpyrpoBaHUE KPOHIUTEHHOB U PACYET CHJI YIIPYTOCTH.
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M3yueHnue ycTOWYMBOCTH TBEPAOTO TEJIA, UMEIOIIETO IIOMIAAb OIIOPHI.

2.3 3aKOHBI COXpaHeHHs B MexaHuke (6 4acoB)

2.4 3akoHbl coxpaneHus B Mexanuke (10 gacoB)

Vmnynbc MaTepuaabHON TOUKH (Tena), CUCTEMBbl MaTepHaIbHbIX ToUeK. M-
IyJIbC CHJIBI U U3MEHEHHUE UMITyJIbCa Tela.
3aKOH COXpaHEHMsI UMITYJIbca. PeakTHBHOE IBUYKEHUE.
PaGota cuiibl. MOIIHOCTD CHJIBI.
Kunernueckasi sHEprHsi MaTepUaIbHOM TOUKU. Teopema 00 H3MEHEHUH KU -
HETUYECKOW YHEPTUH.
[TorennmanbHas sueprus. [loTeHIManbHAas SHEPTHst YIIPYro 1epOpMHUPOBAHHOM
npyxuHsbl. [loTeHunanbHas sHeprus Tena BOiIM3u nopepxHoctu 3emiu. Iloren-
[[MaJIbHBIC ¥ HEMOTEHIHATIbHBIE CHITBI. CBsI3b paOOTHI HETIOTCHIUAIBHBIX CHJI C
W3MEHEHUEM MEXAHUYECKOM JHEPTUU CUCTEMBI TeJl. 3aKOH CO- XpaHEHUs MeXa-
HUYECKON SHEPIUU.
YIpyrue u Heynpyrue CTOJIKHOBEHHUS.
Texnuueckue ycmpoucmea u npakmuieckoe npumeHnenue. BOIOMET, KOmep,
[PYXUHHBINA UCTOJET, ABMXKEHNUE PAKET.
[emoncmpauyuu
1. 3akoH coxpaHEeHHs UMITYJIbCA.
2. PeakTHBHOE TBM)KECHUE.
3. Ilepexoa noTeHIMAIBHON SHEPIH B KHHETUYECKYIO U 00paTHO.
Yuenuueckuit sxkcnepumenm, nabopamopnuvie padomut
1.  H3yuyeHue aGCOIIOTHO HEYNPYTOro yaapa ¢ MOMOUIbIO BYX OJIMHA-
KOBBIXHUTSIHBIX MasiTHUKOB.
2.  HccnemoBanwue cBsi3U pabOTHI CHITBI C N3MEHEHHEM MEXaHHYECKON
9HEP-TUM TeJla Ha IPUMEPE PACTSHKEHUS PE3UHOBOIO KIyTa.

Miynbc MaTepHalIbHOM TOYKH, CUCTEMbI MaT€pUAIbHBIX TOUEK. [[enmp
Macc cucmemvl mamepuanbHulx mouek. Teopema o 0sudxicenuu yenmpa
nacc.

VMITyIbC CHIIBI M1 U3BMEHEHUE UMITYJIbCa Tela. 3aKOH COXPAHEHUS UM-
MyJibca.

PeakTuBHOE IBUKEHUE.

(Momenm umnynvca mamepuanvrot mouku. Ilpeocmasnenue o coxpanenuu
MoMeHma UMnYbea 8 YeHMPAIbHLLX NOAX.

PaboTa cuiibl Ha MajJOM U Ha KOHEYHOM IepeMelleHuu. I paguueckoe
npeocmasienue pabomwl cuiibl. MOITHOCTD CHJIBI.

Kunernyeckasi sHeprus MaTepuaibHON TOUKU. Teopema 00 M3MEeHEHUUKHUHE-
TUYECKOW SHEPTUH MATEPUATIbHOM TOUKH.

[ToTeHIManbHbIE U HENIOTEHIMAIbHbIE CUIIbl. [lomenyuanvrnas suepeus. 1lo-
MeHYUANbHAsL SHEP2USL YAPY20 0edopmMuposantol npyxcutsl. Ilomen- yu-
AnbHAS YHepeUs meid 8 0OHOPOOHOM epasumayuoHHom noie. Ilomenyuans-
Has dHep2us mea 8 2pasumayuOHHOM nojie 0OHOPOOHO20 Wapa (6HYmpu u
6He wapa). Bmopas kocmuueckasn ckopocmu. Tpembs Kocmuueckas cko-
[pocmb.

CBsi3b paOOTHI HEMOTEHIIMATBHBIX CHJI C U3MEHEHUEM MEXaHUYEeCKOM YHEp-
TUU CUCTEMBI TeJl. 3aKOH COXpPaHEHUSI MEXaHUYECKON dHEPTUuu. Ynpyeue u
Heynpyaue CmoKHOBEHUS.

Ypasnenue bepnynnu ons udeanvHot sHcudkocmu Kax ciedcmaue 3aKOHAaAco-
Xpanenus mexaHuueckou sHepeuu.

Texnuueckue ycmpoucmea u mexHoiocuyecKue npoyeccovl. NBUKECHUE pa-
KET, BOJIOMET, KOMEpP, MPYKUHHBIM MUCTOJET, 2UpOCcKon, uayproe Kama-
HUe Ha KOHbKAX.

lemoncmpayuu

3aKOH COXpaHEHMs UMITyJibca. PeakTUBHOE ABUXKEHUE. M3mepeHue mouy-
HOCIMU CUTTbL.

H3menenue snepeuy mena npu cogepuieHuu pabomai.

B3anMHbIE ITpeBpalleHUs] KHHETUYECKON W MOTEHIMAIBHOM dHEPIHil IpU
NEICTBUM Ha TEJO CHUJIBI TSHKECTH M CWiIbl ynpyroctu. Coxpanenue suep-
euu npu c60600HOM NAOEHUU.
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Yuenuueckuit sxcnepumenm, nabopamopnvie padomul, RPAKMUKYM
1. Usmepenue umnynvca meaa no mopmo3HOMY NYyNiu.
2. U3mepenue cunbl mazu, CKOpOCMU MOOENU INeKMPOMOOUISL U MOUHO-
Cmu Cuibl mseu.
3. CpasHerue usmeHeHUst UMNYIbCA Meld ¢ UMNYIbCOM CUTDL.
4. Hccnedosanue coXpaneHus UMNYIbCa npu Yupy2om 63aumoo0eicmeuu.
5. U3mepenue Kunemuyeckou sHepeuu meia no mopmo3HOMY Hymil.
6. CpasHeHue usmeHeHus NOMEHYUALbHOU SHEPSUL NPYICUHBL C pAOOMOTL
CUbl MPEHUS.
7. Onpedenenue pabomvl CUibl MPeHUsi RPU OBUICEHUU Meld N0 HAKIOHHOU
NAOCKOCMU.

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

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

3.1 OcHOBBI MOJIEKYIIAPHO-KUHETHYECKOM TeopuH (9 4acoB)

3.1 OcHOBBI MOJIEKYJISIPHO-KHHETHYECKOU TeopuH (15 yacon)

OCHOBHBIE MOJOXKEHUS MOJEKYJISIPHO-KUHETUYECKOW TEOPUU U UX OIBITHOE
obocHoBanue. bpoyHoBckoe nBmwxenue. Juddysus. Xapakrep ABIKEHUS U
B3aMMOJCICTBUS YacTULl BenlecTBa. MoJenu CTpoeHus ra3os, KUAKOCTEN U
TBEP/IBIX TEJ U 0OBSICHEHHE CBOMCTB BEUIECTBAa HA OCHOBE ITHX MOJIEIIEH.
Macca u pa3mepsl Mosiekyin. KonnuectBo BemecTsa. [loctossHHas ABoraapo.
TennoBoe paBHOBecue. Temneparypa u e€ usmepenue. lllkana remneparyp
Lenbcust. Monens uneanbHoro raza. OCHOBHOE YpaBHEHHUE MOJIEKYIISIPHO-
KUHETHYECKOW TEOPUH UI€IbHOTO ra3a. AOCONIIOTHAS TeMIepaTypa Kak Me-
pa cpeiHel KNHETUYECKOM SHEPIUH TEIUIOBOTO ABUKEHUS YACTHIL rasa.
[Ikana remnepatyp KenbBuna. ['azoBble 3akoHbI. YpaBHeHne Menaene-
eBa—Kunaneiipona. 3akon [lanbToHa. M3ompoiecchl B ueanbHOM Tase ¢ Mo-
CTOSTHHBIM KOJIMYECTBOM BellecTBa. I'paduueckoe npeacTaBieHne U30mpo-
[[ECCOB: U30TE€pPMa, U30X0pa, n3obapa.

Texnuueckue ycmpoiicmea u npakmuyeckoe npumeHerue.; TepMOMeETp, 6apo-

METp.
lemoncmpayuu
1. OMnBITH, TOKA3bIBAOIINE JUCKPETHOE CTPOCHHE BellecTBa, (OTO-

rpadMUMOJIEKYIT OPTraHUIECKUX COSAMHEHUH.
2. OnbIThl 10 UG GY3UH KUJIKOCTEH U ra3oB.
3. Mopens OpoyHOBCKOTO JIBUKCHUSI.

4. Monens onbiTa [lITepHa.

OcHOBHBIE MOJ0XKEHUS MOJIEKYIsipHO-KMHeTHYeckoi Teopun (MKT), ux
onbITHOE 00ocHOBaHue. uddysus. bBpoynosckoe aBuxenue. Xapakrep
NIBUJKEHUSI M B3aUMOJEHCTBYS YacTUL BelecTBa. Moenu cTpoeHust ra3os,
PKUJIKOCTEN U TBEPABIX TENl U 0OBSICHEHUE CBOMCTB BEIIECTBA HA OCHOBE
ATUX Mojeseil. Macca u pa3mepsl MoJieky (aToMoB). KonndecTBo Beliie-
ctBa. [locTostHHas ABoraapo.

TemoBoe paBHOBecue. TemmepaTypa u criocoOsl e€ usmepenus. [lkana
temriepatyp Llenbcus.

Monens naeansHoro raza B MKT: yacTuibl raza 1BHKyTCs XaOTUYECKUT

HE B3aUMOJIEUCTBYIOT APYT C IPYTOM.

["a3oBble 3aK0HBI. YpaBHeHHE MeHieneeBa—Kianeipona.

AOcomoTHas Temneparypa (1kasna remneparyp Kenbsuna). 3akon Jlanb-
TOHA.

M3omporeccsl B U1€aIbHOM Ia3e ¢ MOCTOSIHHBIM KOJTMYECTBOM BEILIECTBA.
['paduueckoe npeacTaBieHue H30IPOLIECCOB: U30TEpMa, U30X0pa, U30-

Oapa.

CBsI3p MEXy JABJIEHUEM U CPEIHEN KNHETUYECKON DHEPTUEN ITOCTyNa-TEINb-
HOT'O TETJIOBOTO JBMKEHHSI MOJIEKYJ HI€albHOro ra3a (OCHOBHOE ypaBHEHUE
MKT wuneanpHOro rasa).

Cea3b abcontomuou memnepanypbl mepmMoOUHaAMUYECKOl CUCMEMbL CO Cpeo-Hell
KUHemuU4ecKoll dHepeuell HOCHYNnameibHOo20 Meni08020 08UNCEHUs €€
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S. OnbITHI, JOKA3bIBAIOIINE CYIIECTBOBAHUE MEKMOJIEKYIISIPHOTO
B3aUMO-JCHUCTBUA.
6. Moienb, WILTIOCTpUpPYIOLIas MPUPOY JaBJICHUS ra3a Ha CTEHKU COCy/Ia.
7. OnbITHL, WILTIOCTPUPYIOIIHNE YPABHEHUE COCTOSHUS UIEAIBHOIO rasa,
U30-TIPOLIECCHI.

Yuenuueckuii 3xcnepumenm, nabopamopnuie padomot

1. Onpenenenne Maccsl BO31yXa B KJIACCHOM KOMHATE Ha OCHOBE U3Me-
peHNII00bEMA KOMHATBI, 1aBJIEHUS U TEMIIEpPAaTyphbl BO3AyXa B HEH.
2. VccnenoBanue 3aBUCHMOCTH MEXAY ITapaMeTpamMu COCTOSIHUS pas3-

PEKCH-HOTI'O I'a3a.

yacmuy,.
Texnuueckue ycmpoiicmea u mexHoio2uieckue npoyeccvl: TepMoMeTp, Oa-
POMETD, noIyueHue HAaHOMAMEPUATLO8.

lemoncmpayuu

Mojenu ABUKEHUSI 4YaCTHUI] BEIIECTBA.

Moiens OpOYHOBCKOTO ABUKCHHUSL.

Buoeoponux ¢ 3anucvio peaibHo20 OPOYHOBCKO20 OBUNCEHUSL.

Juddy3us KuIKOCTEH.

Monens onbiTa llTepHa.

[IpuTtsixeHrne MOJIeKyII.

Moenu KpUCTAIIIMYECKUX PEIIETOK.

Habntoienue u rccneoBanne N30MpoIeccoB.

Yuenuueckuit sxcnepumenm, nadvopamopnusie pabomul, npakmuxym Hccre-
dosanue npoyecca yCmaHogieHus menio8o20 pagHo8ecus npu men-i1000Mmexe
(Meorcdy eopsueti U X0100HOU 80001

3yuenue uzomepmuuecko2o npoyecca (PeKOMeHO08AHO UCHONb308AHUE
yugposoii 1abopamoput).

H3yuenue uzoxopnozo npoyecca. Mzyuenue usobapro2o npoyecca.

/Iposepka ypasnenus cocmosiHus.

3.2 OcuoBbl TepmoauHamuku (10 gacos)

3.2 OcHoBBI TepMOaAMHAMUKH (20 YacoB)

TepMmonnHamMuyeckas cucrema. BHyTpeHHsIsI SHEPrUs TEPMOJUHAMUYECKON
CHCTEMBI U c11ocoObl €€ n3MeHeHus. KomuecTBo TenaoTel U padota. BHyT-
PEHHsIsI DHEPIrUsl OJTHOATOMHOTO MICAJIbHOTO ra3a. Buipl Temionepenaun:
TEILIONPOBOJHOCTb, KOHBEKIIM, U3Iy4CHUE. Y IelIbHAs TEINIOEMKOCTD Be-
niecTBa. Koam4ecTBo TEII0THI TP TEIUIONEpeaaye.

[Tonstre 06 aguadbatHom npouecce. [lepBblil 3akoH TepmonuHamMuku. [Ipu-
MEHEHHE MEePBOTo 3aKOHa TEPMOAMHAMHUKHU K M3ompoleccaM. [ 'paduyeckas
WHTEpIpeTalys paboThl rasa.

Bropoii 3akoH TepmoanHamMuku. HeoOpaTuMocTh MpoLeccoB B pUpPOE.
Tennossie mammHbL. [IpuHITUIEL eiicTBUS TerIoBBIX MatuH. [Ipeodpaso-
BaHUs SHEpruM B TernoBbix MammHax. KII/] remoBoii mammnsl. [uxn Kap-
Ho u ero KII/I. Dxonornyeckue npoOaemMbl TEMIOIHEPTETUKH.

Texnuueckue ycmpoucmea u npakmuyeckoe npumeHerue: IBUraTteb BHyT-
PEHHEro cropaHusi, ObITOBOI XOJIOAUIBHUK, KOHTUITUOHED.

lemoncmpayuu

Tepmoounamuueckas (T/]) cucmema. 3adanue snewnux ycnosuti oaa T/ cu-
cmembl. Buewnue u énympennue napamempuwl. Ilapamempor T/ cucmembl

KaK cpeoHue 3HaueHus 8elUYUH, ONUCLIBAIOWUX €€ COCMOAHUE HA MUKDO-
CKONUYECKOM YPOGHE.

Hynegoe nauano mepmoounamuxu. Camonpouseonvuas peraxkcayus T/ cu-
cmembl K Mmenio6omy pagHo6ecuio.

Mopenb UIeanbHOro ra3a B TEpMOJMHAMHUKE — CUCTEMa YpaBHEHUM: ypaB-
HeHue MenneneeBa—KnaneiipoHa 1 BeIpa)XK€HHUE [UIsl BHYTPEHHEW 3HEPIUU.
Y cnoBus MPUMEHMMOCTH 3TOM MOJENH: HU3Kas KOHIEHTPALMS YacTHI], BbI-
COKHE TEMIIEPATYphl. BeIpaskeHHe N1 BHYTPEHHEW DHEPIrUU OJHOATOMHOIO
WJICABHOTO ra3a. Keazucmamuueckue u necma-
muyecKue npoyeccyi.

OnemeHTapHas paboTa B TepMoauHamuKke. Boruncienue paboTsl o rpaduky
nporiecca Ha pV-auarpamme.

Termonepez[aqa Kak CII0CO0 U3MEHEHHS BHyTpeHHeﬁ OHEPIruun TI[ CUCTCMBI
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1.  l3MeHeHue BHYTpEHHEH SHEprUU Tela MPH COBEPIICHUU pabOTHI:
BBUIET MPOOKH M3 OYTHUIKM O] IEHCTBUEM CXKATOTO BO3/IyXa, HArpEeBaHUE
a(upa BIaTyHHOU TPYyOKe IMyTEM TpEeHHS (BUIACOIEMOHCTPAIIHS).
2.  VI3MeHeHMe BHYTpEHHEW SHEPrUM (TEMIEpaTyphl) Tela MpH TEIJIo-
nepe-aaue.
3. OmnbIT no anrabaTHOMY PACUIMPEHUIO BO3TyXa (OMBIT C BO3YIIHBIM
OT-HHBOM).
4.  Mopenu napoBoil TypOUHBI, TBUTATENS] BHYTPEHHETO CTOPaHUs, peak-
TUB-HOT'O JIBUTaTeIs.

Yuenuueckuit sxcnepumenm, nabopamopnuie pabomut

1. 3mepenue yienbHON TETUIOEMKOCTH.

6e3 coBepiieHust paboTsl. KoHBeK1Us, TEIIONPOBOJHOCTD, N3ny4yeHue. Ko-
TUYECTBO TEIIOTHI. TerIoéMKOCTh TeNa. YoenvHas u MoAapHas menio- ém-
Kocmu eewjecmea. Ypaenenue Matiepa. Y aenbHasi TEIIIOTA CrOPaHUs TOM-JIN-
Ba. Pacuér xonmyecTBa TeIUIOTH Npu Teruionepeaade. Ilonstue 06 aana-
6atrHoM nporiecce. [1epBblil 3aKOH TepMOIUHAMUKYA. BHYTpeHHSS SHEprusl.
KonndecTBO TEII0Th M paboTa Kak Mepbl K3MEHEHHS BHyTpeHHeH sHeprun 1 /]
CUCTEMBI.
BTopoii 3aKk0H TepMOJUHAMUKY /1711 PABHOBECHBIX MPOLIECCOB: UYepe3 3a1aH-
HOE paBHOBECHOE cocTossHuEe T/l cucTeMbl IPOXOAUT €IMHCTBEHHAS aua-
Oara. AGcomoTHas TeMieparypa. Bropoii 3akoH TepMOAMHAMUKY /17151 HEPaB-
HOBECHBIX IPOIIECCOB: HEBO3MOXKHO MEPeaTh TEIIOTY OT 0oJiee X0- JOHOTO
Tena K 6osee Harperomy 0e3 kommnencarmu (Kmaysuyc). HeoOpatu-mocts
MPUPOAHBIX TIporieccoB. [IpUHIIUIIBI IEHCTBUS TETJIOBBIX MAIITUH.
KITJI. Makcumansnoe 3nauenue KII/I. [lukn Kapno. Oxonoruueckue ac-
[EKThI UCIIOJIb30BaHMsI TEIUIOBBIX ABUTaTeseil. TennoBoe 3arpsa3HeHne OKpy-
PKAIOIEH CpeIbl. Texnuyeckue ycmpoti-
CMea U MmexHoI02uYecKue npoyeccsl: X0I0JWIbHUK, KOHAULIMOHED, U3ENb-
HBII 1 KapOIOPATOPHBIN IBUTATENHN, NAPOBAs MYPOUHA, NOYUeHUe CEePXHU3-
KUX memnepamyp, Ymuau3ayus «menjiogulxy» omxo008 ¢ UCHONb308aHUEM
Mensi06020 Hacoca, YMuau3ayus 6UOOP2aHU4ecKko20 Monauea 0is evlpa-
OOmKU «Mensosoy» u 21ekmposrnepeuu. /lemoncmpayuu

1. VI3meHeHue Temneparypbl Ipy ainadaTH4ecKoOM PaCIIMPEHHH.

2. Bo3aymHoe OrHHBO.

3. CpaBHEHUE y/I€TIbHBIX TEMIOEMKOCTEH BEIIECTB.

4. Cnioco0Obl U3MEHEHMSI BHYTPEHHEHN SHEPTUH.

5. UccnenoBanue aanabaTHOTO MIpoiiecca.

6. KomnsromepHvie mooenu menioguix oguzameinel.
Yuenuueckuit sxcnepumenm, nabopamopnuvie padomoit, npakmuKkym

1. 3mepenue yAeIbHON TEIUIOEMKOCTH.

2. Hccnedosanue npoyecca ocmvl8anist 6eujecmad.

3. Uccneoosanue aduabammnoeo npoyecca.

4. U3yyenue 83aumMoceasu IHep2UuL MeHCMOIEKYIAPHO20 83AUMOOCUCMBUSL
U memnepamypbi KUNeHUsi HeuOKOCmeil.

3.3 Arperatnbie coctostHus BernecTBa. Pa3oBbie mepexosl (5 yacos)

3.3 Arperatnbie cocTosiHus BemectBa. ®azoBbie nepexos! (14 yacos)

[TapooGpa3oBanue u koHAeHCaus. Micnapenne u kurienne. AOCOMIOTHAS U

[TapooGpa3oBanue u KoHACHCAMs. Vicnapenne u Kurenue. Y aenpHas
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OTHOCHTEIIbHAs BIIAXKHOCTh BO3Ayxa. HacellleHHBIN Nap. YaenbHas Tem-
nota mapooOpazoBaHus. 3aBUCHMOCTh TEMIEPATyphl KUIIEHUS OT JaBlie-
HUS.
Tépnoe Teno. Kpucramnmaeckue u amopdusbie Teaa. AHU30TPOIHS CBOMCTB
kpuctayuioB. XKuakue kpucramuisl. CoBpeMeHHblEe MaTepuaisl. [1naBnenue u
KpucTamu3anus. Y aenpHas Teriora miasnenus. Cyonumanus.
YpaBHeHHE TEIIOBOro OaiaHca.
Texnuueckue ycmpoucmea u npakmuieckoe npumeHeHue. TArpoOMeTp U ICH-
XPOMETP, KAJIOPUMETP, TEXHOJIOTHH MOJIyYE€HUsI COBPEMEHHBIX MAaTEPHAJIOB,
B TOM YHCJIE HAHOMATEPHAJIOB, U HAHOTEXHOJIOTHUH.
lemoncmpayuu
1. CpoiicTBa HaCBIIIEHHBIX MTAPOB.
2. Kunenne npy MOHWKCHHOM JIaBJICHHH.
3. CriocoObI M3MEpEeHUS BIAKHOCTH.
4. HabmoneHre HarpeBaHus M TUIABJICHUS KPUCTAITMYECKOTO BEIIECTBA.
5. JleMoHCTpaLys KpUCTAILIIOB.
Yuenuueckuit sxcnepumenm, nabopamopnuie pabomut
1. smepeHne OTHOCUTEIBHON BIaKHOCTH BO3yXa.

TEIUIOTa MapooOpa3oBaHusl.

HacepiienHbie 1 HeHachIIeHHbIE Napbl. KauecTBeHHAs 3aBUCUMOCTb TUIOT-
HOCTHU U JaBJICHUS HACBIIIICHHOT'O IIapa OT TeMIEPATyphl, UX HE3aBUCH-
MOCTB OT 00bEMa HACBIIIIEHHOTO Mapa. 3aBUCUMOCTh TEMIIEPaTyphl KUIIe-
HUS OT JABJICHUS B HKHUIKOCTH.

BnaxHocTts Bo3nyxa. AOCONIOTHASI U OTHOCUTENbHAS BIAXKHOCTh. TBEpAOE
teno. Kpucrammaeckue u amopdHbIe Tena. AHU30TPOITHS CBOMCTBKPHCTAI-
noB. [1aBnenue u kpucrayumzanus. Y aeiabHas TeroTa miasienus.Cyonu-
Marus.

Uledhopmayuu meépooeo mena. Pacmsoicenue u cocamue. Cosue. Mooy
fOnea. [Ipeden ynpyaux degpopmayuil.

Tennosoe pacuiupernue xcudkocmeti u meépovix mei, 00vbEMHOE U TUHell-
Hoe pacuupeHnue. AH2ApMOHUIM MENN08bIX KONOAHUL Yacmuy eeujecmaed
KaK NpUYUHa menio8o2o pacuiuperus mei (Ha KayecmeeHHOM YPosHe).

[ Ipeobpazosanue snepeuu 8 hazosvix nepexooax. Ypasnenue meniogoco
bananca.

Ilosepxnocmuoe Hamsdicenue. Koapuyuenm nogepxnocmnozo Hamsice-
Hus. Kanunnsapueie aenenus. /lagnenue noo UCKpUBIEHHOU NOBEPXHOCTBIO
orcuokocmu. @opmyna Jlannaca.

Texnuueckue ycmpoucmea u mexHon02u4ecKue npoyeccyl: KuaKue Kpu-
CTaJIJIbl, COBPEMEHHbIE MaTEPUAIIbI.

lemoncmpayuu

TennoBoe pacmmpenue. CBOICTBA HACKIIEHHBIX TapoB. Kunenue. Kure-
HUE€ P IOHWKEHHOM JaBJICHHH.

U3mepenue cunvl nogepxHocmuo2o Hamsxcenus. Onvimul ¢ MbLIbHLIMU
NAEHKAMU.

Cmauueanue. Kanunnsapuoie sgnenus. Mooenu HenbOmMoHOB8CKOU HCUOKO-CMU.
Crioco0sl u3MepeHus BIaKHOCTU. VccrienoBanne HarpeBaHus U MIiaBJe-
HUSl KPUCTAJUINYECKOTO BEILIECTBA.

Buowl 0ecpopmayuii. Habarooenue manvix oegpopmayuti. Yuenuueckuii
IKCnepumenm, Jnadopamophvie padomul, npakmukym. Hzyuenue
3aKOHOMEpHOCMeEl UChAPeHUsI HCUOKOCTEI.

H3mepenue yoenvHol meniomsl niasieHus avod.

H3yuenue ceoucme HaCbIWEHHbIX Napos.
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M3mepenne abCOMIOTHOM BIAXKHOCTH BO3/IyXa M OI[EHKA MacChI TapOBB
[TOMEILEHUHY.

H3mepenue Koaghuyuenma nosepxHocmHno20 HamsaHiCeHusl.

Uzmepenue mooyna FOnea. Hccnedosanue 3agucumocmu oegpopmayuu pesu-
H08020 00paA3ya oM NPUTLONCEHHOU K HeM) CUTIbL.

Tema 4. DnekTpoannamuka (22 yaca)

Tema 4. Dnexrpoaunamuka (54 yaca)

4.1 Dnexrpocraruka (10 yacos)

4.1 Dnexrpuyeckoe moie (24 gaca)

DJeKTpu3anus Tejl. DJIEKTPUYECKUH 3apsa. [[Ba BuIa 3JIEKTPUYECKUX 3a-
psnoB. [IpoBOJHUKM, TUAIEKTPUKU U IOJYNPOBOJHUKU. 3aKOH COXpaHe-
HUS JIEKTPUYECKOrO 3apsja.
BsaumopeiictBue 3aps10B. 3akoH Kynona. ToueuHbli 35€KTpUUECKUid 3a-
psia. DnekTpudeckoe nojue. Hanpsok€HHOCTH anekTpruueckoro noms. [Ipun-
LU CYNIEPIIO3ULINN NEKTPUUYECKUX Mosiel. JINHUN HanpsyKEHHOCTH 3JIEK-
TPUYECKOTO TMOJIS.
Pabota cui anekrpocrarudeckoro noist. [lorennman. Pasnocts nmoreHmnma-
110B. [IpOBOHUKY M TUANEKTPUKH B AIEKTPOCTATUYECKOM Mosie. Juamex-
TpUYECKasl IPOHUILIAEMOCTb.
OnextpoéMkocTb. KoHneHncarop. DnekTpoéMKOCTh TIOCKOT0 KOHIEHCA-Topa.
DHeprus 3apsKEHHOI0 KOH/IEHCaTopa.
Texuuueckue ycmpoticmea u NpakmuiecKkoe npumeHeHue: SIEKTPOCKOIL,
PIIEKTPOMETP, AJIEKTPOCTATUYECKAs 3alluTa, 3a3€MJICHHE 3JIEKTPOIpuoOO-
OB, KOHIEHCATOP, KOMUPOBAJIbHBIN ammapar, CTPYHHBIN IPUHTED.
lemoncmpayuu

1. YeTpoiicTBO M pUHIMUN AEHCTBUS 3JIEKTPOMETPA.

2. B3auMoneiicTBre Ha3IEKTPU30BAHHBIX TEIl.

3. DIIEKTPUIECKOE TI0JIE 3apsHKEHHBIX TEIl.

4. ITpOBOJTHUKY B 3JIEKTPOCTATUYECKOM TOJIE.

5. DeKTpocTaTuueckas 3amuTa.

6. JIM3IEKTPUKH B SJIEKTPOCTATHUECKOM TOJIE.

7. 3aBUCUMOCTb JIEKTPOEMKOCTH TIOCKOTO KOHJIEHCATOpa OT IJIOLIa I

IUIACTHH, PACCTOSHUSA MEXy HUIMH U IU3JIEKTPUUECKON TPOHULIAEMOCTH.

8. DHeprus 3apsHKEHHOr0 KOHASHCATOPA.
Yuenuueckuit sxcnepumenm, nabopamopnuie pabomut
1. smepeHnue 31eKTpoEMKOCTH KOHIEHCATOpa.

DJleKTpu3alus Tel U €€ MpOosBICHUS. DJIEKTpUYecKuil 3apsaa. [[Ba Buaa
AIIEKTpUYECKUX 3apsAa0B. [IpOBOAHMKY, TUANEKTPUKH U TIOTYIIPOBOTHUKH.
DJIeMEHTApHBIN 3IEKTPUUECKUH 3apsijl. 3aKOH COXPaHEHUsI AIIEKTPpUYE- CKO-
ro 3apsja.

BsaumopeiictBue 3apsoB. Toueunsie 3apsaabl. 3akoH Kynona. Dnexkrpuye-
ckoe noste. Ero neiicteue Ha anexkrtpudeckue 3apsaael. Hanpssk€HHOCTD dmek-
Tprueckoro nos. [Ipo6uslit 3apsan. JInnuy Hanps->kKEHHOCTH DIIEKTPHUUECKOTO
1oJ1s1. OJHOPOAHOE AJIEKTPUUECKOE MOJIE.

[ToTeHHaTbHOCTh 3JIEKTPOCTATUUECKOTO MoJiA. PasHOCTh MOTEHIMANIOB U
HanpspkeHue. [loTeHnuanbHas 3Heprus 3aps/ia B 3J1EKTPOCTaTUYECKOMIIO-
ne. [loreHunan snekTpocTaTudeckoro noiis. Cesi3b HANPSHKEHHOCTU

MOJISL ¥ Pa3HOCTH MOTEHIMANIOB JJIsl AJIEKTPOCTATUUYECKOIO MOoJis (KaK o-
HOPOJIHOT'O, TaK U HEOJTHOPOJIHOTO).

[TpuHIMI CYyNEePIO3ULIUU STIEKTPUUECKUX MOJICH.

[ lone moueunoeo 3apsaoda. Ilone pagnomepro 3apsicennou cpepol. Ilone pag-ro-
MepHOo 3apsicenno2o no 00vémy wapa. Ilone pasHomepHo 3apsicentoll becko-
HeyHou naockocmu. Kapmunol 1uHut HANPAXCEHHOCMU YMUX NoJleU

U SKEUNOMEHYUATILHBIX NOBEPXHOCIELL.

[IpOoBOAHMKY B 3JEKTPOCTATHUECKOM I0JI€. Y CIIOBUE PAaBHOBECHS 3apsi/IOB.
J{MPIEeKTpUKH B 3JEKTPOCTATHUECKOM Toie. J(ManekTpruueckasl mpoHHIlae-
MOCTb BEILECTBA.

KonzaeHcaTtop. JNeKTpoEMKOCTb KOHIEHCATOPA. IIEKTPOEMKOCTD IIJIOCKOTOKOH-
neHcaropa.

[ lapannenvroe coedunenue konoencamopos. Ilocneoosamenvroe coeounenue
KOHOeHcamopog. JHEPTUs 3apsSKEHHOT0 KOHIEHCaTopa.

guoicenue 3apancenHol Yacmuysbl 8 0OHOPOOHOM dlleKmpudeckom noie. Tex-
HUYecKue yCmpoucmea u mexHoio2uieckue npoyeccol. d3IeKTPOCKOI, AIEKTPO-

MCTP, DJICKTPOCTATUYCCKAs 3alllUTa, 3a3CMJICHUC 3HeKTp0HpH60pOB,
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KOHJICHCATOPBI, 2eHepamop Ban de [ paagha.

lemoncmpayuu

Y CTpoHCTBO U IPUHLIMI JICUCTBUA SJEKTPOMETPA. DICKTPUUECKOE T0JIE 3a-
PSOKCHHBIX [IAPUKOB. DIEKTPUUYECKOE TOJIE IBYX 3apsKEHHBIX TUIACTHH.
(Mooenv snekmpocmamuyeckozo eenepamopa (Bawu oe I'paagha).
[TpOBOAHUKY B AJIEKTPUIECCKOM TI0JIE. DIIEKTPOCTATHIECKAS 3aIUTA.
Yempoticmeo u Oeticmeue kondencamopa nOCMOSHHOU U NEPEMEHHOU EM-
KoCmu.

3aBUCHUMOCTH 3JIEKTPOEMKOCTH IIOCKOTO KOHIEHCATOpa OT IUIOIIAIH T11a-
CTHH, PACCTOSTHUS MKy HUMU U JUDJIEKTPUUECKON TPOHUIIAEMOCTH.
DHeprus >IeKTPUUECKOro MoJIs 3apsyKEHHOT0 KOH/IEHCaTopa.

3apsoka u paspsaoxka KOHOeHcamopa uepes3 pe3ucmop.

Yuenuueckuit sxcnepumenm, nabopamopnuie pabomaul, npakmuKkym
Oyenka cun 63aumo0eticmeusi 3apsAadNCenHbIX mei.

Habniodenue npespawjenus s3Hepauu 3apsxiceHHo20 KOHOeHCamopa 6 IHep-
U0 U3y YeHUSA

ceemoouooa. M3yuenue npomexkanus moxa 8 yenu, cooepicaujeli KOHOeHca-mop.
Pacnpedenerue pasHocmu NOMeHyuanios (Hanpsaicenus) npu nociedosa-
MeibHOM COeOUHeHUU

KOHOeHcamopos. Hccrnedoseanue paspsaoa KoHOeHcamopa uepes pe3ucmop.

4.2 TIocTOSIHHBIH 37eKTprUecKuid TOK. TOKH B pa3HbIX cpeaax (12 gacos)

4.2 TToCTOSIHHBIH dIIeKTpUYeCKHii TOK (24 Jyaca)

DNEKTPUUECKUH TOK. Y CIIOBHS CYILIECTBOBaHUS dJIEKTPUUECKOT0 ToKa. Mc-Tou-
HUKH TOoKa. Cuita Toka. [10CTOSHHBIN TOK.

Hanpsokenue. 3akon OMa 71 yyacTKa LETH.

DNEKTPUUECKOE COIPOTUBIIEHHE. Y IETBHOE CONPOTUBIICHUE BEIIECTBA.
[TocnenoBarenpHOE, MApAIIIEIBHOE, CMELIAHHOE COEUHEHUE ITPOBOIHNU-

KOB.

Pabota snexkrpuueckoro Toka. 3akoH Jxoyns—IJIenna. MouHoCTh 371ek-
TPUYECKOTO TOKA.

3/1C 1 BHYTpEHHEE COIIPOTUBIIEHUE NCTOUYHUKA TOKA. 3aKoH OMa Jy1sl TOoJI-HOM
(3aMKHYTOM) 25IekTpuueckoi renu. KopoTkoe 3ambIkaHue.

OnEeKTpOHHAs MPOBOAUMOCTDL TBEPABIX METALIOB. 3aBUCUMOCTH COIIPO-THUB-
JIEeHUsT METaJUIOB OT TeMneparypsl. CBEpXIIPOBOIUMOCTb.

DnexTpuyeckuil TOK B Bakyyme. CBOMCTBA 3JIEKTPOHHBIX MTYYKOB.

Cuna toka. [TocTostHHBIN TOK. Y CIOBHS CyILIECTBOBAaHUS MOCTOSIHHOTIO
priekTpuueckoro Toka. Mcrounuku Toka. Hampsokenne U u 9/1C E. 3akon
Oma i1 ygacTKa LEeTH.

DNIEKTPUUECKOE COITPOTUBIICHHE. 3aBUCUMOCTh COITPOTUBIIEHUS! OJJTHOPO/I-
HOT'O ITPOBOJHUKA OT €r0 JJIUHBI U ILIOIIAIN ITOIIEPEYHOTO CEYCHUS.

Y 1e7IbHOE CONIPOTUBIICHHUE BELIECTBA.

[locnenoBarenpHOE, MapauIeIbHOE, CMELUIAHHOE COEJUHEHUE IIPOBOJHHU-
KOB. Pacu€r pa3BeTBIEHHBIX 3JiekTpuueckux neneit. /lpasuna Kupxeoga.
PaboTa snektpuueckoro Toka. 3akoH /xoyns—IJIenuna.

MOIIHOCTD 3JIEKTPUYECKOTO TOKA. 1ennogas MowjHoCmy, @vloensemas Ha
pezucmope.

OJIC m BHYTpEHHEE CONPOTHBJICHHE HCTOYHHMKA TOoKa. 3akoH Owma mis
MOJIHOM (3aMKHYTOM) SJIEKTPUUECKOH 1ernu. MOITHOCTh HCTOYHHUKA TOKA.
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[TonynpoBonuuku. CoOCTBEHHAs M MPUMECHAs! POBOAUMOCTD TOJIYIPO- BOJ-
HUKOB. CBolicTBa p—N-niepexoza. [TomynpoBoHUKOBBIE TPUOOPHI. DIEKTPH-
YECKUH TOK B paCTBOpAaXxX M pacIuiaBax JIEKTPOJIUTOB. DIEKTPOIU-THYECKAS
qucconuanys. JJIEKTPOJIU3.
DnexTpuuecKuid ToK B razax. CaMOCTOSITENbHBIN U HECAMOCTOSATEIbHBINPA3PSL.
Mounnus. [Ina3ma.
Texnuueckue ycmpoucmea u npakmuyeckoe npumeHerue . aMInepMerp, BOJb-
TMETp, PEOCTAT, UCTOUHUKU TOKA, 3JIEKTPOHATPEBATENIbHBIE IPUOOPHI,IIEK-
TPOOCBETUTEIbHBIE IPUOOPHI, TEPMOMETP CONIPOTUBIIEHUS, BAKYYMHBIN 11~
0J1, TEPMUCTOPBI ¥ (POTOPE3UCTOPHI, MOTYIPOBOJHUKOBBIN U0, FajJbBaHUKA.
lemoncmpayuu

1. 3mepenue cuiibl TOKA U HAIIPSKEHHUS.

2.  3aBUCHMOCTH CONPOTUBICHUS IIJIUHAPHUECKUX MTPOBOTHUKOB OT

JUIMHBI, IUIOIAAH TIONIEPEUYHOr0 CEYEHUS U MaTepuaa.

3. CMenranHO€ COeTMHEHHE TIPOBOJHUKOB.

4. ITpsamoe uzmepenue J/1C. KopoTkoe 3aMbIkaHUE I'aIbBaHUYECKOTO 3J1e-

MEHTA 1 OLICHKA BHYTPEHHETO COIIPOTUBIICHHUS.

5. 3aBUCHUMOCTb CONPOTUBIICHUS METAIJIOB OT TEMIIEPATYPBHI.

6. IIpoBOAMMOCTb 3JIEKTPOJIUTOB.

7. HckpoBoii pa3psii U IPOBOAUMOCTD BO3AyXa.

8.  OmHOCTOPOHHSAS MPOBOAMMOCTD AUOAA.
Yuenuueckuit sxcnepumenm, nabopamopnuvie padomut

1. I3yyeHne cMEUIaHHOTO COEMHEHUS PE3UCTOPOB.

2. N3mepenue D/1C ucToyHMKa TOKA ¥ €r0 BHYTPEHHETO COPOTHBIICHHS.

3. HabOuroreHune aexTposm3a.

KopoTkoe 3aMbIkanue.

Konoencamop 6 yenu nocmosiHho2o moka.

Texuuueckue ycmpoticmea u mexHono2uyecKue npoyeccol: aMIepMmeTrp,
BOJITMETP, PEOCTAT, CYETUUK AIEKTPUIECKON SHEPIUH.

lemoncmpayuu

V3MepeHue cujbl TOKa U HAMPSKEHUSI.

Hccnedosanue 3a6Ucumocmu CUbl MOKA OM HANPAXCceHUs OJisl pe3ucmopad,
1amnbl Hakanueanus u c6emoouooa.

3aBUCHUMOCTh CONPOTUBIICHUS IMJIMHAPUYECKUX POBOJHUKOB OT JJIMHBI,
1011 MTOTIEPEYHOr0 CEUEHUsl U MaTepuasa.

Hccnedosanue 3a8ucumocmu cuivl moKa om CONPOMuUBLeHUs: npu NOCMOsH-
HOM HaNps#CeHUU.

[Ipsimoe uzmepenue IJ]C. KopoTkoe 3amMbpIkaHUE TaTbBAHUYECKOTO dJIe-
MEHTa U OIICHKA BHYTPEHHETO cONpOTUBiIeHUs. Cnocobsl coedunerus uc-
mounuxos moka, I/C bamapeii.

Hccnedosanue pazHocmu NOMeHYUanN08 mexncoy NoaCamu UCMOYHUKA
MmoKa om cunbl moxa 6 yenu.

Yuenuueckuii sxkcnepumenm, nabopamopnsie padomot, npaKmuKym
Hccnedosanue cmeutanno2o coeOuneHus pesucmopos.

H3mepenue yoenbHo2o conpomueieHus nPo8oOHUKOS.

Hccnedosanue 3a8ucumocmu cuibl MoKa Om HAnps*CeHUs 015 IAMNbIHAKAAU-
BaHUSL.

Yeenuuenue npeoena usmepenus amnepmempa (sonommempa). Uamepe-
Hue DJ1C ¥ BHYTPEHHETO COMPOTHUBIICHUS UCTOYHHUKA TOKa. HMccredosanue
3asucumocmu I/[C canveanuueckozo 21emenma om epemeHu npu Kopom-
KOM 3AMbIKAHUU.

Hccnedosanue pazHocmu nOMeHYUanN08 Mexcoy NoaCamu UCMOYHUKA
moxa om Ccubl moxa 6 yenu.

Hccnedosanue 3asucumocmu no1e3Hou MOWHOCMU UCMOYHUKA MOKA OM
CUIbL MOKA.

Habmtoienue snexTponnsa

4.3 Toxu B pa3HbIX cpeaax (6 4acoB)

DJIEKTpUYECKas: MPOBOJUMOCTh PA3JIMYHBIX BEIIECTB. JJIEKTPOHHAS MPO-
BOJAMMOCTB TBEP/BIX METAJUIOB. 3aBUCUMOCTb CONPOTHUBIIEHUS METAJIIOB OT

Temrneparypbl. CBEpXIPOBOAUMOCTb.

25




DNEKTpUUECKUH TOK B BakyyMe. CBOMCTBA 3J1EKTPOHHBIX ITyykoB. [Tomy-
npoBoAHUKU. COOCTBEHHAS M IPUMECHASI IPOBOIUMOCTD MOJIYIIPOBOTHHU -
koB. CBoiicTBa p—N-nepexoaa. [1omynpoBoTHUKOBBIE TPUOOPHI. DIEKTPH-
YECKUU TOK B DJIEKTPOJIUTAX. DJICKTPOIUTAYECKAS TUCCOLUALIUS. DIEKTPO-
mu3. 3akonbl Dapajes A AIEKTPOIIn3a.

DnekTpruyeckuil Tok B razax. CaMoCTOSATEIbHBIN U HECAMOCTOSTEbHBIN
paspsl. Pa3inuHblie TUIIBI CAMOCTOATENBHOIO paspsaaa. Monnus. [1nazma.
Texnuueckue ycmpoticmea u npakmuyeckoe npumeHenue. razopa3psaHble
TTaMIIBI, SJICKTPOHHO-TTy4eBasi TpyOKa, OTYIPOBOTHUKOBEIC IPUOOPHI:
TUOJ1, TpaH3UCTOP, GOTOANO, CBETOAUO; ralbBaHUKa, padMHUPOBAHKE
M€/, BBITUIABKA AJTFOMUHHUS, SJIEKTPOHHAS! MUKPOCKOITHUS.
/lemoncmpayuu

3aBUCHUMOCTB COIIPOTUBJICHUS METAIIJIOB OT TemrepaTypsl. [[poBoguMocThb
AIIEKTPOJIUTOB.

3axonvl anexmpoauza Papaoes. Hckposou paspsao u nposoouMocms 603-
oyxa.

CpasHenue npogooumocmu Memaios u noaynpo8oOHUKOS.
OHOCTOPOHHSIS MPOBOAUMOCTD TUO/A.

Yuenuueckuii skcnepumenm, nabopamopnsie padomot, npaKmuKym
Habtoienue snexrponusa. Msmepenue 3apsoa o0nosaienmuo2o uona. Hc-
credosanue 3a8UCUMOCU CONPOMUBTIEHUS. MEPMOPEUCNOPaA Om memMnepa-

mypoi.
Cusamue 8016mamnepHol Xapakmepucmuxku ouood.

OUBNYECKHM [TPAKTUKYM (16 uacog)

Cnocobwl usmepenus usuueckux 8eiuyur ¢ UCNOIb308AHUEM AHALO208bIX U
UUPDPOBbIX UIMEPUMETLHBIX NPUOOPOB U KOMNBIOMEPHLIX OAMYUKOBLIX CU-
cmem. Abcomommuvle U OMHOCUMENbHBLE NOZPEUHOCIU USMEPEHUT] (DU3ULEeCKUX
eenuuun. Oyenka epanuy nocpeuHocmeil.

[Iposedenue KOCBEHHbIX UMepeHull, UCCIe008aHUll 3a8ucumocmetl Gusu-
YecKUX 8elUYUH, NPOBEPKA NPEOIONCEHHbIX cunomes (8b100p uz pabom,
ONUCAHHBIX 8 MeMaAmu4eckux pazoenax «Yuenuueckuil sKkcnepumenm, aa-
bopamopubvie pabomul, NPAKMUKYM?).

Pe3eps (2 gaca)

Pe3eps (10 gacoB)
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TemaTnueckoe miannposanue kypcal0 kiacc

ba3oBblil ypoBeHb (2 yaca)

VYray0neHHbid ypoBeHs (5 4acoB)

HUYECKOTo JBMKeHUs. Cucrema orcuéra. TpaekTo-
pust. [lepemernienue, CKOpocTh (CpeHsst CKOPOCTb,
MIHOBEHHAsl CKOPOCTh) U YCKOPEHHE MaTepUaIbHOM

TOYKH, UX ITPOCKIUN HAa OCH CUCTEMBI KOOPJAWHAT.

Kon-Bo |Tema: @u3uka U MeTOAbI HAYYHOI0 MO3HAHUS 2/54 Komn-Bo
JacoB JacoB
1 ®duzuka — Hayka o npupoje. Hayunbie MmeTozs! mo-
3HAHUA OKpYXkaroriero Mupa. Posib sxkcnepumMenTa u
TEOpUU B IPOLIECCE TO3HAHUS IIPUPO/Ibl. DKCIIEpU-
MeHT B ¢u3uke. MoaenupoBanue Gpu3NIECKuX sBlie-
HHI U IPOLIECCOB.
JlemoHcTpanuu 1. AHanoroBsie 1 IUQPPOBHIC U3ME-
pUTEIBHBIE TPUOOPHI, KOMIBIOTEPHBIC JATYHKH.
1 Hayunsle runorespl. Gu3ndeckue 3aKOHbI U TEOPUH.
["paHHIIBI IPUMEHUMOCTH (PU3NIECKUX 3aKOHOB.
[IpunHimn coorBercTBUs. Poib u MecTo (u3MKH B
(GbopMHpPOBaHUN COBPEMEHHOW HAyYHOW KapTHUHBI
MUpa, B IPAKTUYECKOH 1eATEIbHOCTH JIIOICH.
Cnocobul uzmepenus usudeckux 6eauyul (AHAI0208ble U Yudposvle usmepu- 1
mejibHble npUdOPsL, KOMNbIOMEPHble damuuKosgvle cucmemvl). Iloepewnocmu u3-
Mepenuil puzuyeckux eenuyun (abConOMHAs U OMHOCUMENbHAS).
(Mooenupogarnue guzuueckux s61enull U npoyeccos (mamepuanivras moyka, ao- |1
CONIIOMHO MBEPAOE Meno, UOEAIbHAS HCUOKOCMb, UOealbHbIl 2a3, MOYeyH bl 3d-
p510).
/labopamopnas paboma: H3mepenue cuivl moxa u HanpsiceHus 8 yenu nocmo- |1
[IHHO20 MOKA NPU NOMOWU AHATIO208bIX U YUDPOBLIX USMEPUMENTbHBIX NPUDO-
pos.
Tema: Mexanuka  18//354
Kunemaruka 4/104
1 Mexannueckoe 1BrxkeHre. OTHOCUTEIbHOCTh MeXa-
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CrnosxeHue nepeMeIeHni U CII0)KEHUE CKOPOCTEM.
PaBHOMEpPHOE U PABHOYCKOPEHHOE MPSIMOJIUHENHOE
nBroKeHue. ['paduky 3aBUCUMOCTH KOOPJMHAT, CKO-
POCTH, YCKOPEHUS, IIyTH U NIEpEMELICHUS MaTepU-
aJIbHON TOYKH OT BpeMeHHU. CBOOOIHOE NaJieHHe.

Y ckopeHre cBOOOJHOTO 1a/IeHHUS.

/[sudicenue mena, OpouLeHHo20 NOO Y210M K 20PU3OHM)Y..

3asucumocms KOOpOUHam, cKOpoCmu U YCKOPEHUs MAmMepualbHot moyky om
epemenu U ux epaghuxu

Pewenue 3a0au no meme «/[eudcenue meina, OpouteHHo20 noo y2iom K copu-
30HmMY. »

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

HOM TOUKH 110 OKPYXHOCTHU C IIOCTOSIHHOM 110 MOZYJIIO

CKOPOCTBIO. YTJI0Bast CKOPOCTb, JINHEHHAs! CKOPOCTb.
[lepuon u yactora oOpamenus. LleHTpocTpemMuTeh-
HOE YCKOpEHUe

JlaboparopHast pabota: M3ydeHrne HepaBHOMEP- HOTO
JIBUKCHHUSI C LIEJIbIO OIpeIeJICHHs] MTHOBEHHON
CKOpPOCTH.

. [lenmpocmpemumenvroe (HOpmanbHoe), KacamenbHoe (MaHeeHYUaibHoe) U no-
HOe YCKOpeHue MamepuaibHot moyKy

|Pewienue 3a0ay

Vlabopamopnas paboma: Hccneoosarnue 3agucumocmu nepuooa 0opaueHus Kou-
YecK020 MAsMHUKA Om e20 napamempos

Innamuka 7/10u+

[Ipuniun otHocuTensHOCTH ['anunes. [lepBbiii 3a-
KOH HproToHa. IHEpumanbHbIle CUCTEMBI OTCUETA.

Macca Tena. Cuna. [IpuHuun cynepno3uuuu cui.
Bropoii 3akoH HeroTOHA 1151 MaTepUATBHON TOYKH.
Tpertuii 3akoH Hbr0TOHA 111 MaTepraIbHbIX TOYEK

|Heunepyuanvhsie cucmemsl omcuéma (onpedenenue, npumepsl). Bec mena, 0su-

HCYUECOCA C YCKOPEHUEM
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Cratuka (1 u3 4) Crooicenue cun, npuiodceHHvlx K meépoomy meiy.

Cratuka (2 u3 4) Llenmp msocecmu mena.

3aKOoH BCeMUPHOro TsAroteHus. Cuna tsxectu. Ilep-
Basi KOCMUYECKasi CKOPOCTb

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

DKBUBANEHMHOCIb 2PABUMAYUOHHOU U UHEPMHOU MACCHL. 3a8UCUMOCTb Y CKOpe-
HUsL C6OOOOHO20 NAOEHUSI O BbLCOMbL HAO NOBEPXHOCIbIO NIAAHEMbL U OM 2e0epa-
Guueckoil wupomul. /leudicerue HebecHbix men u ux cnymuuxos. 3axonst Kennepa.

Ulasnenue. I'uopocmamuueckoe dasnenue. Cuna Apxumeoa

Pewenue 3adayu o meme «{unamurxay

Tpenue. Buabl Tpenus (OKOs, CKOJIbXKEHUS, Kaue-
Hust). Cuna tpenus. Cyxoe tpenue. Cuiia TpeHus
CKOJIb)KEHUS U crjia TpeHwus mokosi. Ko dumment
Tpenus. Cuia COMpOTUBIICHUS IPU ABM)KCHUU Tela
B KUKOCTHU WJIH rase.

[locTynaTenbHoe U BpalaTeabHOE ABMKEHNE a0co-
JIIOTHO TBEPAOIO TEIA.

MOMEHT CuJIbl OTHOCUTEIBHO OCH BpateHus. [1ineuo
CHJIBIL. Y CJIOBHS PABHOBECHS TBEPJOTO TENA.

(Craruka 3 u3 4) Vemotiuusoe, neycmoiiuusoe, 6espasiuunoe pasnosecue. Jlabo-
[pamopnas paboma: Uzmepenue kosgpuyuenma mpenus no seiudune yeno-6020
koaghuyuenma 3asucumocmu Fmp(N).

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

[ Ipakmukym «M3mepenue pagrnooeticmeyiowel Cul npu 08uUdceHuu Opycka no
HAKJIOHHOU NIOCKOCTUY

JlaboparopHas pabota «VccnenqoBanue ycnoBuil pas-
HOBECHs TBEPAOTO Tea, UMEIOLIETO OCh BPALLICHUS.

(Cratuka 4 w3 4) JlabopatopHas pabora «/3yueHue yCTOHUMBOCTH TBEPHOTO

TCJIa, UMCIOIICTO IJI0IIaJib OIMOPHEL.»

3aKoHbI cOXpaHeHus B MexaHuke 6/10
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VIMIynibc MaTepraibHONW TOUKH (Tea), CHCTEMBI Ma-
TEPUATIBHBIX TOYEK. VIMITyJIbC CHIIBI 1 N3MEHEHUE UM-
yJIbCa TeJa. 3aKOH COXpaHEHMsI UMITyJbca. PeakTus-
HOE JIBUKECHHE

(Momenm umnynvca mamepuanviou mouxu. Ilpedcmasnenue o coxpanenuu mo-
Menma umnyibea 8 YeHmMpaibHblX NOJSX.

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

|Pewienue 3a0ay no meme «3axon COXpPAHEHUS UMNYibca»

PaGora cuiibl. MOIIHOCTD CUJIBL.

Kunerndeckast s3Heprus MaTepUaIbHON TOUKU. Teo-
pema 00 U3MEHEHUN KMHETUYECKOM SHEPIHH.

[Paboma cunvl Ha Maniom U Ha KOHeYHoM nepemeujenuu. I paghuueckoe npeocmas-
1enue pabomuol Cubl.

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

HpakmuKyM «Hsmepeﬂue umnyijieca mejid no mopmo3HomMy nymu.»

[lorenunanpHas 3Heprus. IlorennnanpHas sHeprus
yrpyro aegopMupoBaHHOM NpyxkuHbI. [loTeHnanb-
Hasi DHEprus Tena Boau3u nosepxHoctu 3emiu. [lo-
TEHI[MAJIbHBIE U HEMOTEHIMAIbHbIE CUIIBL. CBS3b pa-
00ThI HEMOTEHIIUAIBHBIX CHJI C U3MEHEHUEM MEXaHU-
YECKON DHEPTUU CUCTEMBI TEIl

3aKOH COXpaHEHHS MEXaHUYECKOW dHEPTUH. YTIPYyTHe
1 HEYIIpYyTHe CTONKHOBeHUs. JlabopaTopHas

pabota «3yyenue abCcoMOTHO HEYIIPYTOro yaapa C
MMOMOIIIBIO IBYX OJIMHAKOBBIX HUTSHBIX MAsITHUKOB)

[ lomenyuanvhas suepeus mena 6 00HOPOOHOM 2pasUmMayuoHHom none. [lomen-
YUANbHAA dHepeUs mea 8 2PABUMAYUOHHOM NOJle 0OHOPOOHO20 Wapa (6HYmMpU u

6He wiapa). Bmopas kocmuueckasn ckopocmo. Tpemws Kocmuueckas cKopochio.
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Ypasnenue bepnynnu 011 udeanbHol HCUOKOCMU KAK Cle0Cmeue 3aKoHa coXpaHe-
HUS MEXAHUYECKOU DHEePIUU.

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

Tema: Mosekyasipuasi pu3nKa U TepMoauHaAMuKa 24/49

OCHOBBI MOJIEKYIIIPHO-KHHETHYECKOU Teopun 9/15+3 (mpakTrKym)

OCHOBHBIE MOJI0KEHUS MOJIEKYJIIPHO-KMHETHYECKOU
TEOPHUH U UX OIBITHOE 000CHOBaHUE. bpoyHOBCKOE
nekenue. uddysus. Xapakrep 1BuKeHus U B3au-
MOJZICHCTBHUS YacTULl BeniecTBa. Mozenaun cTpoeHus ra-
30B, )KMJIKOCTEH U TBEPABIX T€I U 00BICHEHUE CBOWCTB
BELIECTBA HA OCHOBE 3TUX MOJEJIEH.

Macca u pazmepsl Mosiekyn. KonnuecTBo BeniecTsa.
[locrosinnas ABoraapo. TemnoBoe paBHoBecue. TeMm-
reparypa u e€ usmepenue. lllkana remmneparyp Llens-
cust

Pewienue 3a0ay

Pewienue 3a0ay

labopamopnas paboma: Hccrnedosanue npoyecca yCmaHo8Ie s Menio8o2opas-
Ho8ecus npu menjioodMene medxcoy 2opsyetl U X0100HOU 80001

Monens uneanpHOro raza. OCHOBHOE ypaBHEHHUE MO-
NIeKyISIpHO-KMHETHYECKOM TEOPUH HJICaIbHOTO Ta3a.

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

(Mooenv udeanvroeo 2aza 8 MKT: wacmuybi eaza 08uxdcymcs Xaomuvecku u He
83auMooeticmayom opye ¢ Opyeom

Cesa3b abconomuol memnepamypsbt mepmMoOUHAMULECKOU CUCEMbL CO CPeOHell

Kunemu4eckou aHepeueﬁ nocmynanmejlbHoco0 menjioeo2co 08udICeHUsl eé yacmuy
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Pewenue 3a0au no meme « OcHogHoe YpaeHeHUe MOJI@KyJZﬂpHO-KUH€muV€CKOﬁ
meopuuy

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

I/I30npoueccm B NACaJIbHOM ra3€ C IIOCTOAHHBIM KO-
JIMYCCTBOM B€IICCTBA

[ Ipakmukym «H3yuenue uzomepmuuecko2o npoyecca (peKkomMeH008aHO UCHONb30-
sanue yugposoil rabopamopuir). »

[ Ipakmukym «H3yuenue uzomepmuuecko2o npoyecca (peKkomMeHO008aHO UCHONb30-
sanue yugposoi rabopamopuir). »

|Peuienue 3a0aq no meme «l a3o6vie 3aKOHbLY

['paduueckoe npecTaBieHUE U30TPOLIECCOB: H30-
TepMa, U30X0pa, n300apa.

JlaboparopHast pabora: OnpenesieHne MacChl BO3yXaB
KJIACCHOW KOMHATe Ha OCHOBE U3MEpEHU 00bEMa
KOMHATBI, IaBJICHUS U TEMIIEPATyphl BO3/IyXa B HEH.

JlaboparopHas pabora «3yuenue n3o0apHOro mpoiecca»

Pewenue 3a0au no meme «HM3onpoyeccol 6 u0eanibHOM 2aze ¢ NOCMOSIHHIM KO-
yecmeom éewecmsa. I paguueckoe npedcmasienue uzonpoyeccos: u30mepma,u3o-
xopa, uzobapay

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

Ob6o6warowuii ypox no meme « OCHO8bI MONEKYIAPHO-KUHEMUYECKOL MeoPULLy

OcHoBbl TepMoguHamuxku 10/20

TepmoauHaMuueckas cucreMa. BHyTpeHHss SHeprus
TEPMOJUHAMUYECKON CUCTEMBI U CIIOCOOBI €€ U3Me-
HeHust. KonnuecTBo TemnoThl U paboTa.

BHYTpCHHSISI OHEPIUA OAHOATOMHOI'O UACAJIBHOI'O
rasa.

3aoanue enewnux ycnosuti onst T/] cucmemol. Buewnue u 6HympenHue napa- mem-
pol. [lapamempuol T/ cucmemvl Kaxk cpeonue sHayenust eIUUH, ONUCLIBAIO-UUX €€

COCMOsARUEe Ha MUKDOCKONUYECKOM YyPOBHE.
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Hy]l860€ Ha4aiuo mepMOaUHaMMKU. CCZMOI’ZPOI/B@OJZbHClﬂpeJZaKCCZI/{I/l}Z Tﬂ CUucCmemuslK
menjioeomy paeHoeecuro.

(Mooenb udeanvrozo 2aza 6 mepmoOUHAMuUKe — CUCmema YPaeHeHull. ypasHeHue
(Menoeneesa—Knanetipona u evipasicenue 0151 BHympeHHel IHepeuu. Ycnosus
NPUMEHUMOCTU IMOU MOOENU. HU3KAS KOHYEHMPAYUs 4acmuy, blCOKUe memne-

[pamypul

Busl Tenonepenauu: TEI0NPOBOHOCT, KOHBEK-
LUs1, U3JIydeHHUe. Y JelIbHas TEIIIOEMKOCTD BEILECTBA.
KosinyecTBO TEIIIOTHI IPU TEIUIONEpeIaye.

[TonsTre 06 annabaTHOM mporecce. [lepBoIit 3aK0H
TCPMOANHAMUKHU

|Keazucmamuueckue u Hecmamuieckue npoyecchwl.
Dnemenmapuas paboma 6 mepmoournamuxe. Boiuucnenue pabomeot no epaghuxy
npoyecca na pV-ouazpamme

Yoenvnas u monspnas mennoémxocmu gewecmsa. Ypaenenue Matiepa

Yoenvnas mennoma cecopanus monauea. Pacuém xonuuecmea meniomol npumen-
1onepedaue

[IprMeHeHne MepBOro 3aK0Ha TEPMOJUHAMHUKH K
n3omnporieccam. ['paduyeckas HHTEpIIpeTaIus pa-
OOTEHI Ta3a.

Bropoii 3akon TepmoanHamuku. HeobpaTuMocTh
[POLIECCOB B IPUPOJIE.

[Peuiernue 3aday no meme «HpuMeHeHue nepeoco 3aKoHa mepMOOZ/lHClMMKM K U30-
npoyeccamy

Konuuecmeo mennomst u paboma Kaxk mMepvl usmeHenus sHympennei snepauu T/]
cucmemul

Bmopoti 3aKoH mepmMoOUHAMUKU 0151 HEPABHOBECHBIX NPOUECCOB. HEBOZMONCHO
nepedams menyiomy om Oouee X0100H020 meia K 6o/iee Hacpemomy 6e3 KOMNeH-
cayuu (Knaysuyc).

TenmoBbie MamHbL. [[pUHIUTIBI IEMCTBHS TEMIOBBIX
MatuH. [IpeoOpa3zoBanus SHEPTUH B TETUIOBBIX Ma-
muHax. KIT/ rennoBoit mammnsl. [{ukin Kapho u ero
KII/I.
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DKoJI0THYecKre MPOOIEMbI TETIIOIHEPTETUKH.
JlaGoparopnas pabota «/3mMepeHune yaeabHOH Temno-
EMKOCTH»

JlaGopatopHas paboTta: MccnenoBanue npouecca OCThIBAHUS BEIIECTBA.

[ Ipaxmuxym «. Hccnedosanue aduabammnoco npoyeccay

[ Ipakmuxym « Hccredosanue aduabammnoeo npoyeccay

Obobwarowuti ypok no meme « OCHO8bl MEPMOOUHAMUKUY

ArperaTtHbie COCTOSIHUS BelecTBa. ®a3oBble mepexoanl 5/14

[lapooOpa3zoBanue u KoHAeHcanus. Vcapenue u ku-
reHue. AOCOIOTHAS U OTHOCHTEIIbHAS BIAXKHOCTh
BO3yxa. HachleHHblil map

Y nenbHas TEeII0Ta MapooOpa3oBaHus. 3aBUCUMOCTD
TEeMIIEpPaTyphbl KUTIEHUS OT AaBJICHUS.

| Hacwlwyennvie u nenacvluyennvie napvl. Kauecmseennas 3a6ucumocnms niomHocmuu
0asieHusi HACLIWEHHO20 Napa om MemMnepamypbul, Ux He3asUcUMoCcms om 00v- éma
HACLIUWEHHO20 Napa. 3asUcCUMOCib memMnepamypvl KUNEHUs. Om OA6leHUs 8
orcuoKocmu.

[Pewiernue 3aday no meme «A6Conomuas u OmHoCUmenbHas 6J1ANCHOCHIb»

labopamopnas paboma «H3yuenue c60ticme HACLIWEHHBIX NAPO8.»

Tsépnoe Teno. Kpucrannnyeckue u amopdHble Tena.
AHU30TPONUS CBOMCTB KpUCTaLIOB. JKunkue Kpu-
ctayibl. COBpeMEHHbIE MaTepUabl.

[1naBneHne u KpucTayuu3anus. Y iesibHast TeraoTa
riaBiieHns. CyOonumanus. Y paBHEHUE TEMJI0BOTO
OanaHca.

lechopmayuu meépooeo mena. Pacmscenue u cocamue. Cosue. Mooyns FOnea.
[ Ipeden ynpyeux oegpopmayuil.

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

wupeHue.
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[ Aneapmonuzm menioguix KoreOaHuil Yyacmuy eewyecmed Kak NPULUHA menio8o2o
pacwiupenus men (Ha kauecmeeHHOM ypOGHe).

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

JlaGopaTtopas padora «M3mepenue moayist KOuray

O6o0maromui ypok o TeMe «ArperaTHbie COCTOsI-
HUSI BEIIECTBAY

[ Ipeobpaszosanue snepeuu 6 (hazosvix nepexodax. Ypasnenue meniogozo oa-
nanca.

[ losepxnocmuoe namscenue. Koagpghuyuenm nosepxnocmmnozo namscenus. Ka-
NULIAPHbLE A6/1EHUS.

/]asnenue noo uckpueiénHot nogepxnocmoio dcuokocmu. Qopmyna Jlannaca.

Tema: DiekTpogunamuka 22/54

daekrTpocraTuka 10/ DiekTpuyeckoe nose 24

OnexTpusanus Tei. JIeKTpudeckuil 3apsa. JBa Buna
DJICKTPHUYCCKUX 3apsaa0B. HpOBOIIHI/IKI/I, An- 3JICKTPU-
KW U TIOJIYIIPOBOAHUKH. 3aKOH COXPAaHEHUS JIEKTPU-
yeckoro 3apsaa. Bzaumonelictsue 3aps10B.3aK0H
Kynona. ToueuHslif asekTprueckuil 3apsa.

Onexrpudeckoe noie. Hanpsyx€HHOCTD aseKTpuye-
ckoro mnoss. [IpuHuyn cynepno3suuun 31eKTpUYECKUX
rosiel. JInHum HanpsPKEHHOCTH IIEKTPUYECKOTO MOJIS.

[ Ione moueunoeo 3apsoa. Ilone pasnomepro 3apsicennou cgpepwi. Ilone pagno-
MepHO 3apsdicenH020 no 06vbEMY wapa

[lone pasnomepHo 3apsadxicenHol OecKoneyHoU NI0CKOCIMU

Pewienue 3a0ay

Pabota cui anexktpocraruueckoro nost. [lotenmuman.
Pa3HocTh moTEHLIMATIOB

HpOBO}IHI/IKI/I N JUDJICKTPUKH B DJICKTPOCTATUYUC-CKOM
T10JIC. I[I/ISJICKTpI/I‘-ICCKaSI MMPOHUIACMOCTD.
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HOmeHbﬂ/laJleOCl’l’lb dJleKmpocmanmuiecKkoco noJiA. HomeHuuafszaﬂ OHep2Uusl 3a-ps-
oa 6 dJleKmpocmamu4ecKkom noJie.

| Kapmunol TuHUll HANPAANCEHHOCMU IMUX NOJEU U IKEUNOMEHYUATLHBIX NOBEPXHO-
cmell.

Oonopoonoe snexkmpuueckoe noie. Cés3b HANPAANCEHHOCMU NOISL U PAZHOCHIU NO-
MenHyuanoe 0iis INeKMpoCmMamuiecko2o nojis (Kak 00HOPOOH020, MAK U HEOOHO-
[poOHO20).

DnekrpoémMkocTh. KoHniencarop.

I1eKTPOEMKOCTD IJIOCKOTO KOHJIEHCATOpa. DHEPIus
3apsHKEHHOI0 KOHAEHCaTopa

[ lapannenvroe coeounenue KOHOeHCamopos

[ locniedosamenvHoe coedunenue KOHOeHCamopos

Ulabopamopnas paboma. Pacnpedenenue paznocmu nomenyuanos (Hanpsicenus)
npu nocie008amenrbHOM COeOUHEHUU KOHOCHCAMOPO8.

JlaGoparopHas pabota «M3mepeHue 31eKTpoEMKOCTH
KOHJICHCATOPa.»

O060061maromuil ypok 1o reMe «JIeKTPOCTaTUKa

O06001a0ImNA YPOK 10 TeMe «JIEKTPUIECKOE MOJIEH

ZZGMDfCEHue SQp}ZOfC'eHHOZZ qacmuuynsl 6 OaHOPOOHOM SJIEKMpU4ecKom noJie.

UTabopamopnas paboma « Habnrooenue npespawjenus SHepeuu 3apsjiceHH020 KOH-
OeHncamopa 6 SHep2uio U3NY4eHUs C8emoouood. »

Pewenue 3aoau

TexHu4eckue ycTpoucTBa U NPaKTUYECKOE PUMEHE-
HUE: 2JIEKTPOCKOIL, DJIEKTPOMETP, IIEKTPOCTATHYE-
CKas 3allUTa, 3a3eMJICHUE JIEKTPONpHOOpOB,

TexHu4ecKkue yCTpouCTBa U MPAKTUYECKOE ITPUMEHE-
HHE: KOHJIEHCATOpP, KOMMPOBAJIBHBIN amnmapar, CTpyi-
HBII [IPUHTED

TexHUUYecKre yCTpoiicTBa U MPaKTHYECKOE MPUMEHEHHE: KOHIEHCATOP, KOMTUPO-Bajlb-
HBI anmapar, CTpyWHbBIN IPUHTED, eeHepamop Ban oe I'paagha.
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Pewenue 3a0ay no meme « 9ﬂ€KmpuU€CKO€ noney

[Peuwenue 3a0au no meme « 3ﬂ€KI’I’lpM'-l€CKO€ noney

Obobwarowuil ypox no meme « nekmpuyeckoe noey

IMocTostHHBII 2JIeKTpHYecKHii TOK. Toku B pasubix cpegax 12/30

DJIEKTPUUYECKUH TOK. Y CJIOBHS CYLIECTBOBAHUS DJICK-
TPUYECKOT0 TOKa. MICTOUHUKH TOKa.

Cuna toka. [Toctosannsiii Tok. Hanpsixenue.

|Hanpsowcenue U u 3/[C E

HpaKmuKyM «HUccnedosanue 3a8ucumocmu Cuibl moka om HANpANCEeHUs ons
Viamnsvl HAKAJATUBAHUA. )

HpaKmuKyM «HUccneoosarnue zasucumocmu Cuibl MoKa om HanpssiCenusl ONANAMNbL
HAKAJTUBAHUA. )

3akoH Oma Ji1s1 yyacTKa LIETIH.
DIEKTPUYECKOE COMTPOTUBIICHHE. Y JCIBHOE COMPO-
THUBJICHHUE BEIIECTBA.

HOCJ’ICI[OB&TGJ'ILHOC, napaijieJibHOC COCAUHCHHUC IIPO-
BOJIHUKOB. CMemanHoe COCIMHCHHUEC IMPOBOJHNKOB

KOHdeHcamop 6 Yyenu noOCmMoAHHO20 mokKa

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

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

PaboTa 371eKTpruuecKkoro Toka. 3akoH Jxoymsi—
Jlennia. MOIHOCTB 3JIEKTPUYECKOTIO TOKA.

OJ1C 1 BHyTpeHHEEe CONPOTHUBIICHHE HCTOYHUKA
ToKa. 3akoH OMa /1715 MOJTHOM (3aMKHYTOM) 3J1eK-
Tpudeckoi nenu. Kopotkoe 3aMmbikanue.
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Pacuém pazeemenénnulx snekmpuueckux yenei. Ilpasunra Kupxeogpa

Pacuém pazsemenénuvix snekmpuveckux yenet. Ilpasuna Kupxeoga

Pacuém pazeemenénnulx snekmpuueckux yenei. Ilpasuira Kupxeogpa

DNEeKTPOHHAs TPOBOJAUMOCTH TBEP/BIX METAJLIOB.
3aBUCHMOCTD COMPOTUBIICHUSI METAJUIOB OT TEM-TIe-
paTypbl. CBEpXIIPOBOAUMOCTD.

DJIEKTPUUYECKUH TOK B BakyyMe. CBOMCTBA 3JIEK-
TPOHHBIX MYYKOB.

/labopamopnas paboma « Yeenuuenue npedena uzmepenus amnepmempa (801bm-
lwempa) »

Pewenue 3a0ay

Pewenue 3a0ay

[TonynpoBoauuku. COOCTBEeHHAs U MPUMECHas Mpo-
BOJAMMOCTD MOJIYIPOBOAHMKOB. CBolicTBa p—N-Tie-
pexona. [lomynpoBogHUKOBEIE TPHUOOPEI.

DNEKTPUUECKUN TOK B paCTBOPAaxX M pacIjiaBax dJIeK-
TPOJMUTOB. DIEKTPOIUTHYECKAS TUCCOLIMALIMSL.
DNEKTPOIH3.

3axonvlt @apadest s IneKMpou3a.

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

|Pewienue 3a0ay

DneKTpuYecKnii TOK B razax. CaMOCTOSATENbHBIN U
HECaMOCTOSTENbHBINA pa3psal. Monnus. [lnaszma.

JlaGopaTopHas padota: M3mepenue 3/]C u BHyT-peH-
HEro COMPOTUBIIECHHUS UCTOUYHHKA TOKA.

Jlabopartopnas pabora: VccnemoBanue pa3HOCTH MOTSHIIHAIOB MEXTy MOJTF0-Ca-

MM UCTOYHHKA TOKA OT CUJIBI TOKA B IICIIH.
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Paziuunbie munvl CamMoCcmosmenbHo20 pa3pﬂ()a 1

[ Ipakmuxym « Cuamue 01bm-amnepHou Xapakmepucmuxky 0uood.» 1
[ Ipaxmuxym « CHsamue 8016m-amnepHoll Xapakmepucmuxu ouood.» 1
1 [ToBTOpEeHUE TEMBI «MeEXaHUKa
1 [ToBTOpEeHME TeMbl «MexaHuKa» [ Ipakxmukym «H3mepenue pagnooeticmayioujels CUll npu 08UdceHuu OpycKa no
HAKJIOHHOU NIOCKOCMU. »
[ Ipakmukym « M3mepenue koaghguyuenma nogepxHoCcmuo20 HamaiceHus» 1
[ Ipaxmuxym «M3mepenue ko3 puyuenma nogepxHoCmHO20 HAMAICEHUS» 1
1 [loBTOpEHME TEMBI «ATPEraTHBIE COCTOSHUSA BElle-
CTBa»

[loBTOpEHME TEMBI «ATPEraTHBIE COCTOSHUSA BElle-

CTBa»
Hszmepenue kodghpuyuenma nogepxnocmuoeo namsxcenus Mzmepenue abco-nom- |1
HOUL BNANCHOCMU 8030YXA U OYEHKA MACCHL NAPOE 8 NOMEUWeHUU
Hszmepenue koaghduyuenma nosepxnocmuoo namsidcenusi Mzmepenue abco-nom- |1
HOUL BNANCHOCMU 8030YXA U OYEHKA MACCHl NAPO8 8 NOMeUjeHUU
Obobwarowuti ypox 1
68 Peseps 2/10 170
11 kaace
ba3oBblii ypoBeHb (2 yaca) Yriy6JieHHbIii ypoBeHb (5 yacoB)
PA3JIEJT 4. DJIEKTPOANMHAMUKA (11 1) PA3JIEJT 4. DJIEKTPOANHAMUKA (27 )
Tema 4. Maznummnoe none. Inekmpomaznumnas unoyxkuus (11 u) Tema 4. Maznummnoe none (14 u)

[TocTostHHBIE MarHUTHL. B3anmonelicTBIE MOCTOSTHHBIX MarHUTOB. MaruuTHoe |B3anMoielicTBHE NOCTOSHHBIX MATHUTOB U TPOBOJIHUKOB ¢ TOKOM. MarHutHoe
nosie. Bektop MarHuTHOM MHAYKUMH. [IpUHIMI Cyneprno3uliuy MarHUTHLIX  |r1osie. BekTop MarHUTHOM MHAYKIUU. [IpuHIUI Cynieprno3uuuy MarHUTHBIX
nosied. JInHMM MarHnTHOM MHAYKIMKM. KapTrHa TMHUI MArHUTHOM MHAYKIMM |r1os1eil. JIMHUM MarHUTHOM MHAYKIIMU. MAarHuTHOE 10Jie MPOBOAHUKA C TOKOM
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M0JIs1 TOCTOSIHHBIX MAarHUTOB.
MarnuTHOE 1oJje NpoBoIHKKA ¢ TOkoM. KapTuHa TuHMi HHIyKIUuU
MarHUTHOTO
[10JI51 JUIMHHOTO IIPSIMOTO IIPOBOIHUKA U 3AMKHYTOI'O KOJIBLIEBOT'O TIPOBOHUKA,
KaTylky ¢ TokoM. OnbIT Opcerena. BzanmozeiicTtBie mpoBOAHUKOB C TOKOM.
Cuta Amriepa, €€ MOJ1yJlb U HallpaBJICHUE.
Cuna Jlopenua, e€ Moy/1b ¥ HanpaBiieHue. J{BUKeHUE 3apsSyKEHHOM YaCTUIIbI
B OJIHOPO/IHOM MarHUTHOM 1oJie. PaboTa cuibl
Jlopenua. SIBieHue 3J1eKTpoMarHuTHOM HHAYKIKU. [I0TOK BEKTOpa MarHUTHOM
uHAYKIMK. DJ1C nHAYKIMK. 3aKOH 3JIEKTPOMAarHUTHON MHyKuu dapajes.
Buxpeoe anekrpuueckoe nosie. 3]C uHAYKIIMU B TPOBOJAHUKE, JABUKYIIIEMCS
[IOCTYIIATEJIbHO B OJTHOPOJHOM MarHuTHOM nose. IIpaBuio Jlenna.
WNuayktuBHOCTh. SIBnenune camounaykuuu. 3J{C caMOMHIyKIIUH.
DHeprus MarHUTHOT'O MOJISI KaTYIIKU C TOKOM.
DJIEKTPOMArHUTHOE I0JIE.

Texnuueckue ycmpoiicmeéa u HNpaKkmuyeckoe npumeHenue: TOCTOSIHHbIG
MarHUThI, 3JIEKTPOMArHUTHI, 3JIEKTPOJIBUraTellb, YCKOPUTEIN 3JIEMEHTAPHBIX
JaCcTUII, UHAYKIIMOHHAS M1EYb.

Hemoncmpayuu
OmnsIT Opcrena.
OTKJIOHEHHUE JIEKTPOHHOTO ITyYyKa MarHUTHBIM TIOJIEM.
JIMHUM MHAYKIUNA MarHUTHOTO MOJIS.
B3anmMopeincTere 1Byx MPOBOJIHUKOB C TOKOM.
Cuna Amnepa.
[erictBue cumbl JIopeHIla Ha MOHBI JIEKTPOJIUTA.
SIBneHHe 2EKTPOMAarHUTHON HHYKIIVH.
IIpaBuio Jlenna.
3aBucumocts DJIC MHAYKIMH OT CKOPOCTU U3MEHEHHSI MarHUTHOTO
MTOTOKA.
10. SIBneHME CAaMOMHIYKIIUH.
Yuenuueckuit sxcnepumenm, nadopamopnvie pabomut
1. H3yueHue MarHUTHOTO I0JIS KATYHIKU C TOKOM.
2. HccnenoBanue 1elCTBHS MIOCTOSSHHOTO MarHUTa Ha paMKy € TOKOM.
3. HccnenoBaHue siBIEHUS 3JIEKTPOMAarHUTHON NHYKIUH.

W oK NoOU A WDN R

(IpsAMOTO MPOBOJIHMKA, KaTyILIKU U KpyroBoro Butka). OnsiT Opcrena. Cuna
Awmnepa, e€ HanpaBiieHUE U MOy ib. Cuna JlopeHna, e€ HarpaBieHUE U MOYJIb.
JIBIoKeHMe 3apsHKEHHOM YacTUIIBI B OTHOPOJHOM MarHUTHOM 1iosie. PaGora cuitbl
Jlopenuia. MaruutHoe noJje B BemecTse. PeppomacHemuru, napa- u
ouamazHemuKu

Texnuueckue ycmpoﬁcmea U mexHojlocu4ecKue npoyeccvl. NPHUMCHCHUC

[MOCTOSTHHBIX MarHuros, AJIEKTPOMAarHuTOB, TECTEP-MYJIbTUMETP,
PIEKTpOABUraTeNb SIKOOU, yCKOPUTENIHU 3JIEMEHTAPHBIX YaCTHIL.
Hemoncmpayuu
1. Kaprtuna nuHUI UHIYKIIMH MAarHUTHOTO TIOJIS IIOJIOCOBOTO U TIOJJKOBOA
00pa3HOTO MMOCTOSIHHBIX MarHUTOB.
2. Kaprtuna nuHUNA MarHUTHOM HMHAYKIUU OIS JJIUHHOTO MPSMOTQ
IPOBOJHMKA U 3aMKHYTOI'O KOJIBLIEBOTO IIPOBOJIHMKA, KAaTyIIKH
C TOKOM.
3. BsaummopelicTBHE IBYX MPOBOJAHUKOB C TOKOM.
4. Cuna Amrmepa.
5. JeiictBue cuibl JIopeHIa Ha HOHBI AJIEKTPOJIUTA.
6. HaOmrogeHue ABMKEHHUS MMyYKa 3JICKTPOHOB B MArHUTHOM II0JIE.
7. Tlpunmun JEACTBUS 3IIEKTPOU3IMEPUTEIIBHOTO npuodopa

MarHUTORJIEKTPUYECKON CUCTEMBI.
Yuenuueckuit sxkcnepumenm, nabopamopnsvie padomot, npaxmukym
HccnenoBanue MarHUTHOTO NTOJISI IOCTOSTHHBIX MarHUTOB.
UccnenoBanue cBOWCTB (heppOMarHEeTUKOB.
HccnenoBanue neiicTBUS MOCTOSHHOTO MarHUTa Ha paMKy € TOKOM.
N3mepenue cunsl Amnepa.
N3ydeHne 3aBUCUMOCTH CHJIBI AMIIEPA OT CHIIBI TOKA.
Omnpenenenne MarHUTHOW MHIYKIIMM HA OCHOBE M3MEPEHUS CUIIbI
Awmmepa.

Sk wdE
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Tema 5. Inexkmpomaznumnan unoykuus (13 u)

SIBnIeHME 2I1eKTpOMarHuTHOM HHAYKIUU. [[0TOK BEKTOpa MArHUTHON UHTYKLIUH.
OJIC nHaykiuu. 3aKOH JIEeKTpOMarHuTHON nHayKiuu @apazaes. Buxpeoe
anekTpuyeckoe nojue. Toku @yko. 31C nHAYKIIMY B IPOBOIHUKE, IBUKYILLEMCS
MOCTYIATEJIbHO B OJTHOPOJHOM MarHuTHOM nosie. [IpaBuio Jlenna.
WNunyktuBHOCTH. KaTylika HHAYKTUBHOCTH B LIENIH ITIOCTOSIHHOT'O TOKA. SIBiieHue
camouHaykiuu. DJIC caMOMHIYKIIMU. DHEPTUsi MArHUTHOTO TTOJISl KaTYIIKH
C TOKOM. DJIEKTPOMAarHuTHOE 110J1e

Texnuueckue ycmpoucmea u MmMexHOJIO0SUYECKUe Npoyeccyl. UHAYKIIMOHHAS]
neyb, COJICHOMJ, 3allluTa OT 3JIEKTPHU3alUM TeJl MPH ABM)KEHWU B MArHUTHOM
noJie 3eMIIu.

Jemoncmpayuu
1. HabGnroneHue sBICHUS AIEKTPOMATHUTHONW HHTYKITUH.
2. HWccnenoranue 3apucumoctd DJIC MHAYKIUK OT CKOPOCTH M3MCHCHHS
MarHUTHOTO MOTOKA.
IIpaBuno Jlenna.
[Tanenne marauTa B aTIOMHHUEBOM (MEIHOMN) TpyOe.
SIBiIeHNE CAMOMHYKIIMH.
UccnenoBanue 3aBucumoctd  OJIC  CcaMOMHIYKUHMM OT CKOPOCTH]
W3MEHEHUS CUJIBI TOKA B LIETIH.

o0k w

Yuenuueckuii sxcnepumenm, nabopamopnuvie pabomot, npaKmuKkym
1. HccnenoBaHue sBIEHUS JIEKTPOMArHUTHON MHYKIIHUH.
2. OmnpeneneHne HHIYKIIUKA BUXPEBOTO MAarHUTHOTO TOJISL.
3. HccnenoBanue sBICHUS CAMOMHTYKIIHH.
4. COopka MOJIeTTH AJIEKTPOMAarHUTHOTO T€HEpaTopa.

PA3JIEJI 5. KOJIEBAHMA 1 BOJIHBI (24 )

PA3IEJI 5. KOJIEBAHM A 1 BOJIHBI (60 )

Tema 1. Mexanuueckue Ko1e6anus u 3J1eKMpPoOMazHuUmMHble KOJ1eOanus

(9w

Tema 1. Mexanuueckue konevanus (10 u)
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KonebarenpHast cuctema. CBOOOAHBIE MEXaHUYIECKUE KOJICOAHMS.
["apmonnueckue konedanus. [lepuom, yactora, ammnTyna u gasa KoneOaHuid.
[IpyxvHHBIA MasTHUK. MaTeMaTHYECKUI MAsTHUK. Y paBHEHUE
rapMoHHYecKHux kKonebanuii. [IpeBpaiienue s3Hepruu Mpu rapMOHUYECKUX
KOJICOaHUSX.
KoneGatenpHblil KOHTYp. CBOOOAHBIE JIEKTPOMArHUTHBIE KOJICOAHUS B
U/IeaTbHOM K0J1e0aTeTbHOM KOHTYpE. AHAJIOTHS MEKAY MEXaHHUECKUMH U
RJIEKTpOMAarHUTHBIMU Kosiebanusimu. @opmyina ToMcoHa. 3aKOH cOXpaHEHUS
SHEPTUU B UJI€aTILHOM KosiebaTtensHOM KoHType. [IpeacraBienue o
3aTyxarolux Kojaebanusax. BelHyKIeHHbIE MEXaHUYEeCKHE KOJIeOaHusl.
Pe3zonanc. BeiHyXIeHHBIE JIEKTPOMAarHUTHBIE KOJIeOaHusI.
[lepemenHbIil TOK. CHHYCOUIaIbHBII IEPEMEHHBINA TOK. MOIIHOCTh
MEPEMEHHOT0 TOKA. AMIUIMTY/IHOE U JIEHCTBYIOIIEE 3HAUCHHE CUJIbl TOKA U
Hanpspkenus. Tpanchopmarop. [IponsBoacTBo, nepegada u norpediaeHue
AIIEKTPUYECKON SHEPTUH. DKOJIOTUYECKUE PUCKH TP POU3BOJICTBE
BeKkTpo3Hepruu. KynbTypa Croab30BaHMs SIEKTPOIHEPTUH B IOBCETHEBHOM
YKU3HU

Texnuueckue ycmpoucmea u npaKkmuyeckoe npumeneHue: SJIEKTPUUECKUI
3BOHOK, T€HEPATOP IEPEMEHHOI0 TOKA, IMHUH 3JIEKTponepeay.

Hemoncmpayuu

1. HccnenoBanue nmapaMeTpoB KoJjieObaTeabHOW CUCTEMBI (IIPYKUHHBIN
WA MaTeMaTHYECKUI MasTHUK).
Habnronenue 3aryxaromux Kojaedanuii.
HccnenoBanue cBOMCTB BBIHYXACHHBIX KOeOaHUI.
Habmonnenue pezonanca.
CBoOoaHBIE 2JIEKTPOMArHUTHBIE KOJIEOAHMUS.
OcumsiorpaMMsl (3aBUCUMOCTH CHJTBI TOKA M HAIIPSKEHUS OT
BPEMEHM ) JJIs ANEKTPOMArHUTHBIX KoeOaHuM.
Pe3oHaHc nipu nocneaoBaTenbHOM COEIUHEHUH PE3UCTOPA, KaTYIIKN
MHIYKTUBHOCTH M KOHJEHCATOpA.

8. Mojenb TMHUY AJIEKTPONepeIayu.
Yuenuueckuit sxcnepumenm, nabopamopnwvie padomoi

1. HccnenoBanue 3aBUCHUMOCTH IEepHOJa MajiblX KosiebaHUIl rpys3a Ha
HUTH OT JJIMHBI HUTU M MAcChl Ipy3a.
HccnenoBanne nepeMeHHOr0 TOKa B LENU M3 IOCIIEI0BATEIbHO

IR

2.

KoneodarensHas cucrema. CBOOOIHBIE KOJIEOAHNUS.
["apmonnueckue konebanus. KunemaTnueckoe u TMHAMUYECKOE OIHMCAHUE.
DHepreTuyeckoe onucaHue (3aKoH COXpaHEHHS] MEXaHUUYECKOM SHEpTUn). Bvisod
OUHAMUYECKO20 ONUCAHUS 2APMOHUYECKUX KONeOAHUU U3 UX IHEPLeMUTLEeCKO20
U KUHeMAMU4ecKo20 ONUCAHUSL.
Annaumyoa u ghaza konebanuii. Ces3b amniumyowvl Koiedanuti UCX0OHOU
BEIUYUHDBL C AMNIUMYOAMU KOeOAHUL €€ CKOPOCMU U YCKOPEHUS.
[epuop u yactota koneGanuit. Ileprox MabIX cCBOOOTHBIX KOIEOAHUIA
MareMaTH4ecKoro MasitHuka. [lepron cBoOOTHBIX KOIeOaHUM PYKHUHHOTO
MasiTHUKA.
[TonsiTe o 3aTyxaronux koiedanusx. Boinyxxaennsie koaedanus. Pesonanc.
PesonancHas xpuBas. BinsHue 3aTyxaHus Ha BUJ pe30HAHCHOW KPUBOM.
ABTOKOJICOaHUs

Texnuueckue ycmpoucmea u mexHoio02u4ecKkue npoyeccol. METPOHOM, Yachl,
Kayellu, My3bIKaJlbHbIe HHCTPYMEHTBHI, celicMorpad.

Hemoncmpayuu
1. 3ammce K0JIE0ATEIHLHOTO IBUIKEHUS.

2. HaOmroneHue HE3aBUCHMMOCTH IepHOJa MallblX KoleOaHWH rpy3a Ha
HUTH OT aMIUTUTY/IBI.

3. HccrnenoBanme 3aryxarommx KoJeOaHWH W 3aBUCHMOCTH TIEpHOJIA
CBOOOJHBIX KOJI€OaHUH OT COPOTUBIICHHUSL.

4. UccnenoBaHue KojeOaHWI Tpy3a HA MAacCCUBHOW MPYXHHE C IIENIBIO)
(dbopMHUpOBaHUS MPECTaBICHUNA 00 MICATBHON MOJIENH MPYKUHHOTO
MasiTHUKA.

5. 3aKoH cOXpaHEHMsI SHEPTUH MTPU KOJIeOAHUX Ipy3a Ha IPYKUHE.

6. HccnenoBaHue BRIHYKICHHBIX KOJICOAHUH.

7. HabmoneHue pe3oHaHca.

Yuenuueckuit sxcnepumenm, nabopamopmuvie pabomol, npaKmuKym

1. Usmepennme  mepuojma  CBOOOJHBIX  KOJICOAHUH  HUTSHOIO
Y TIPY)KUHHOTO MasiTHUKOB.

2. M3yueHue 3aKOHOB JBIDKEHHs Tela B XoJie KoJjeOaHWH Ha ymnpyrom
To/IBECE.

3. W3yuenue ABMKEHUS HUTSHOTO MasiTHHUKA.

4. TlpeobpazoBaHue SHEPTUU B IPYKUHHOM MasiTHUKE.

5. HccnenoBanue yObIBaHHS aMIUIMTY/IbI 3aTYXalOMIKUX KOJIeOaHUH.

42



COETMHEHHBIX KOHEHCATOPa, KAaTYIIKH U PE3UCTOPA.

6. UccnenoBanue BRIHYXICHHBIX KOJICOaHMIA.

Tema 2. Inexkmpomacnummnote konevanusn (15 u)

Konebarenbubiii KOHTYp. CBOOOAHBIE 3JIEKTPOMATrHUTHBIE KOJIEOAHHS
B UJIeaJIbHOM Kosie0aTesibHOM KoHType. Dopmyna Tomcona. Cesa3b amnaumyovl
3apsi0a KOHOeHCamopa ¢ AMAAUNYOO0U CUTbL MOKA 8 KOJle6amenbHOM KOHmype.
3aKOH COXpaHEHUS YHEPTUH B UJICATBHOM KOJiebaTeIbHOM KOHTYpE.
3aryxarolme AIeKTPOMarHUTHEIC KoJieOaHus. BEIHY ) ICHHBIE
PIIEKTPOMArHUTHBIE KOJIeOaHus.
[lepemeHHbIN TOK. MOIIHOCTH IEPEMEHHOT0 TOKA. AMILIUTYHOE
U JICHCTBYIOIIIEE 3HAUEHHUE CUIIbI TOKA U HAIIPSDKEHUS MPU pa3uvyHol Gopme
3aBHCUMOCTH ITEPEMEHHOT0 TOKA OT BPEMEHHU.
Cunycouodanvhuwiii nepemennslii mok. Pezucmop, konoencamop u kamyuwka
UHOYKMUBHOCMU 8 YeNU CUHYCOUOATbHO20 NepeMeHH020 moKa. Pe3onanc mokoa.
Pe3onamnc HanpsiceHull.
Wneansublil Tpancopmarop. [IponsBoacTBo, mepenava u motpediieHne
PIEKTPUYECKON SHEPTHUH.
DKOJIOTHYEeCKHE PHCKH TIpU TPOU3BOACTBE JIIEKTpodHEpruu. KynbTypa
UCIIOJIb30BaHUS SJIEKTPOIHEPTUH B TOBCETHEBHOM KU3HHU.
Texuuueckue ycmpoucmea u mexHoi02uyecKue npoyeccyl. IEKTPUIECKU
3BOHOK, T€HEPATOp MEPEMEHHOT0 TOKa, JINHUH 3JIeKTpoIepeaay.
Hemoncmpayuu
1. CBoOojaHbI€ JIEKTpOMArHUTHbBIE KOJIEOaHusI.
2. 3aBHCHMOCTh YaCTOTHl CBOOOJHBIX KOJEeOAaHWA OT WHAYKTHBHOCTHH
€MKOCTHU KOHTYpa.
OcuusmiorpaMMsl 3J€KTPOMAarHUTHBIX KOJIeOaHUH.
['eneparop He3aTyXaromuX AEKTPOMAarHUTHBIX KOJIEOaHUH.
Mozenb 3/1eKTpOMarHUTHOIO TeHepaTopa.
BoIHYX1eHHBIE CHHYCOUIATbHBIE KOJICOaHHS.
Pesucrop, KaTylmKka  WHIYKTHBHOCTH ¥ KOHJEHCATOp B IICMH
MEPEMEHHOT0 TOKa.
8. Pe3onaHc mpu mocuenoBaTeIbHOM COCMHEHUN PE3UCTOPA, KaTyIIKU
WHIYKTUBHOCTH U KOHJIEHCATOPA.
9. VYcrpoiicTBO 1 pUHLMT ASHCTBUS TpaHchopMarTopa.
10. Mojenb IMHUY JIEKTpoNepeadn.

No ko

Yuenuueckuit sxcnepumenm, nabopamophvie padomeot, RPAKMUKYM
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=

Nzyuenune tpanchopmaropa.

2. UccnenoBanue NepEeMEHHOT0  TOKa  4Yepe3  MOCIIEA0BATEIIBHO,
COCTMHEHHBIC KOHJICHCATOP, KATYIIKY ¥ PE3UCTOP.

3. HalGmoneHue 3J1eKTpOMarHUTHOTO PE30HAHCA.

4. Hccnenpoanue pabOTh HCTOYHUKOB CBETA B LIEIH IEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u r1ekmpomaznummusie 60tiot (5 u)

Tema 3. Mexanuueckue u r1ekmpomaznummsie 60.tnot (10 u)

MexaHudecKkre BOJIHBI, yCIIOBUs pactpoctpanenus. [lepuoa. CkopocTts
pacrpocTpaHeHus U JITMHA BOJIHBL. [loniepeunbie v MpoA0IbHbIE BOJIHBI.
NuTtepdepenius u qudpakius MEXaHMUECKUX BOJH. 3BYK. CKOPOCTh 3BYKaA.
['pomkocTsb 3Byka. BeicoTa ToHa. TeMOp 3Byka. DJI€KTPOMarHUTHBIE BOJIHBI.
Y c10BUS U3ITy4eHUs IIEKTPOMArHUTHBIX BOJH. B3auMHuast opueHTanus
BeKTOpOB E, B, V B anexkrpomaruutHoi BossHe. CBONCTBA 3JI€KTPOMArHUTHBIX
BOJIH: OTPaKCHHE, IIPEIOMJICHUE, MOIAPU3aLUs, AUPPAKINS, HHTEPPEPCHITHS.
CKOpOCTh AJMEKTPOMArHUTHBIX BOJH. [1Ikana 351eKTpoMarHuTHBIX BOJIH.
[IprMeHeHre 3eKTPOMarHUTHBIX BOJIH B TEXHUKE U OBbITY. [IpuHIIMITBI
paauoCBsI3M U TeleBUACHUS. Paanonokaius. DIeKTpOMarHuTHOE 3arpsi3HEHNE
OKpPYKaroIlen CpeIbl.

Texnuueckue ycmpoucmea u Npakmuyeckoe npumeHeHue: MY3bIKAIbHbIG
UHCTPYMEHTHI, YIbTPa3BYKOBas TUArHOCTHKA B TEXHUKE U MEIUIIMHE, pajap,
paTuoNpUEMHUK, TEJIEBU30D, aHTeHHA, Tenedon, CBU-neus.

Hemoncmpayuu

1. OOpa3oBaHHE M PaclpOCTPaHEHHE MOMEPEUYHbIX U NMPOJOTIBHBIX
BOJIH.
Konebmronieecs Teno kak HCTOYHUK 3BYKa.
HaOmoienne otpaxeHus 1 peloMIEHUS] MEXaHUYECKUX BOJIH.
Habntonenue nntepdepeHnm U U pakiiul MEXaHUIeCKUX BOJIH.
3BYKOBOH PE30HAHC.
HabmtoneHue cBsi3u rpOMKOCTH 3ByKa U BBICOTHI TOHA C aMILIUTYIOM
1 4aCTOTOM KOJIeOaHUH.
HccnenoBanue CBOMCTB 3JEKTPOMAarHUTHBIX BOJH: OTPaXEHUE,
IpesioMIIeHUe, oNsApu3anus, TUPpaKius, UHTephepeHIIHsL.

oA W

MexaHuuyecKre BOJHBI, YCIOBHS UX pacnpocTpaneHus. [lonepeunsie
Y TIPOJI0JIbHBIE BOJIHBL. [lepros, CKOpOCTh pacipoCTpaHEHUS U JJIMHA BOJTHBI.
CBolicTBa MEXaHUYECKUX BOJIH: OTPAKEHUE, NPEIIOMIICHNE, HHTep(hEepeHIIN
U U (paKIHs.
3Byk. CKOpocTh 3ByKa. [ poMKOCTh 3ByKa. BricoTa ToHa. TemOp 3ByKa.
[IIlymoOBO€ 3arpsi3HEHUE OKPYKAIOIIECH CPEIbI.
DNIEKTPOMArHUTHBIE BOJIHBL. Y CJIOBUS U3TYyYEHUS SJIEKTPOMArHUTHBIX BOJIH.
B3anMHast opueHTaIus BEKTOPOB B AJIEKTPOMArHUTHOM BOJIHE.
CBoiicTBa AIEKTPOMArHUTHBIX BOJIH: OTPAXKEHUE, IPEIOMIICHUE, NOJIIpU3aLus,
uaTepdepenys u qudpakmus. [llkara amekrpoMarauTHEIX BoJH. [IpuMeHeHHE
PIEKTPOMArHUTHBIX BOJIH B TEXHUKE U ObITY. [IpuHIMIIBI pauocBsi3u
u TeneBuaeHus. Pagronokanus. DIeKTpOMarHUTHOE 3arpsi3HEHUE OKPYKarolel
cpenbl
Texnuueckue ycmpoicmea U HNpaKmMuyecKkoe npuMeHeHue. My3bIKaJIbHbIE
UHCTPYMEHTHI, pajaap, paguonpuéMHUK, TEIEBU30p, aHTeHHa, Tenedon, CBY-
Meyb, yIbTPa3BYKOBas JUArHOCTHUKA B TEXHUKE U MEJIUIIMHE.
Hemoncmpayuu

1. OOpa3zoBaHue U pacIpOCTPaHEHNE MOTIEPEUHBIX U MPOJOJILHBIX BOJIH.

2. KoneGmromeecs Te10 Kak NCTOYHHK 3BYKa.

3. 3aBHCHMOCTB JUTHHBI BOJIHBI OT YaCTOTHI KOJICOaHHIA.

4. HabmoneHue oTpaxeHus U MPeoMIICHUs] MEXaHUUECKUX BOJIH.

5. Habmonenue nntepdepeHunu u 1uppakiui MEXaHUYECKUX BOJIH.

6. AKyCTHYECKHil pe30oHaHC.

7. CBoiicTBa ynbTpa3ByKa U €ro IpUMEHEHHE.

8. HabmioneHue CBsI3U TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMILIUTYIO0M
1 4aCTOTOM KOJIeOaHU.

9. MHccrnenoBanue CBOWCTB 3JEKTPOMArHUTHBIX BOJIH: OTpaXkKeHUE,

MpesioMIIEHUE, MOJSIpU3alus, TUPpaKIus, UHTEpHEepeHIHS.
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10. O6Hapyxenne nHGPAKPaACHOTO U YIBTPA(UOIETOBOTO U3ITYICHHIA.
Yuenuueckuit sxcnepumenm, nabopamopnuie pabomaol, RPAKMUKYM
1. H3yueHue mapameTpoB 3ByKOBOI1 BOJIHBI.
2. W3yuyeHnwe  pacmpoCTpaHEHHS  3BYKOBBIX
IIPOCTPAHCTBE.

BOJIH B 3aMKHYTOM|

Tema 4. Onmuxa (10 u)

Tema 4. Onmuxa (25 u)

['eomerpuueckas ontuka. lIpsmonnHeliHOE pacIpoCTpaHEHHE CBETA B
OAHOpPOHOM cpeae. Toueunblii uCTOUHUK cBeTa. JIyd cBera.

OTpakeHue cBeTa. 3aKOHBI OTpakeHHs cBeTa. [locTpoeHue n3o0paxxeHuii B
IIJIOCKOM 3€pKaje.

[Ipenomiienue cBeta. 3aKOHBI IPEIOMIICHUS cBeTa. AOCOIOTHBIN MTOKa3aTeib
npesnomienus. [lonHoe BHyTpeHHee oTpaxkeHue. [IpenenpHblil yroi nojaiHoro
BHYTPEHHETO OTPAKEHUS.

Jlucniepcus ceera. CinoxHbIi coctaB 6enoro cera. Lser. Cobupatomue u
PacCEUBAIOIINE JINH3BI.

Tonkast nuH3a. POKYCHOE PacCTOSHUE U ONTUYECKAs CHjla TOHKOM JINH3BIL.
[TocTpoenue n306paxeHuii B COOMPArOINX U PACCEUBAIOIINX JIMH3AX.
@DopMyI1a TOHKOHU JIMH3BL. Y BEJIMYECHHE, 1aBAEMOE JIMH30M.

[Ipenesnbl NpUMEHUMOCTH T€OMETPUUECKONU ONTUKH.

Bonnosas ontuka. Untepdepenius ceera. KorepeHTHbIE HCTOYHHKH.

Y crioBust HA0MIOIEHUS] MAKCUMYMOB I MUHUMYMOB B UHTEP(EepEeHIIMOHHOMH
KapTHHE OT JIBYX CHH(a3HBIX KOT€PEHTHBIX HICTOYHHUKOB.

Jlndpaxuus ceera. J{udpakunonnas pemerka.

Y ciioBre HaOIr0I€HUS TJIABHBIX MAaKCUMYMOB IIPH Na/IEHUH
MOHOXPOMAaTHYECKOTO CBETA Ha TU(PPAKIIMOHHYIO PEIETKY.

[Tonspuzanus ceera

Texnuueckue ycmpoucmea u npaKmuyeckoe npumeHeHue: OYKH, Jyla,
¢doroamnmapar, MPOEKIMOHHBIM anmapaT, MUKPOCKOI, TEJIECKOI, BOJIOKOHHAs]
OITHKA, AUPPAKIIMOHHAS PEIIETKA, TOJISIPOU.

Hemoncmpayuu

1. IlpssmonmHEWHOE paclpOCTpPAHEHHE, OTPAKEHUE U IPETIOMIICHUE
csera. OnrTuyeckue npubOpBHI.
ITonnoe BHyTpeHHEE OTpaykeHHue. Moiens CBETOBOIA.

[IpsimonHENHOE pacpoCTpaHEeHUE CBETa B OIHOPOAHOM cpee. JIyd cBeTa.
Toueunslit uCTOYHUK cBeTa. OTpakeHUE CBETa. 3aKOHBI OTPAKEHUSI CBETA.
[TocTpoenue nzobpaxenuii B riockoM 3epkaie. Ciepuueckue seprana.
[Ipenomienue cBera. 3aKOHBI IPETOMIICHHS CBeTa. AOCOMIOTHBIN MTOKa3aTeNb
npesnomiueHust. Omuocumenvhuli noxasamens npeiomierus. [locmosncmeo
yacmomsl ceema u cOOMHoOuleHue OJIUH 80IH NPU nepexooe
MOHOXpOMAmMuU4ecko2o ceema uepes epaHuyy pazoeida 08yx ONMu4eckKux cpeo.
| Xo0 nyueti 6 npuzme. Jlucriepcust cBera. CiIoxKHBIN cocTaB Oemoro cera. Lser.
[lonHoe BHyTpeHHee oTpaxeHue. [IpenenbHblil yroi nojaHoro BHyTPEHHETO
orpaxxenust. Coouparowue u pacceusarouyue aunzvl. ToHkas mua3a. POKyCHOE
PACCTOSIHUE U ONTUYECKAs CUJIa TOHKOM JIMH3BI.

3asucumocmv hoKYCHO20 paccmosHUs MOHKOU chepuiecKoll TUH3bl Om eé
ceomempuu U OMHOCUMENbHO20 NOKA3AMENS NPENOMIEHUS.

dopMyia TOHKOH JIUH3BI. Y BETUYEHHUE, JaBAEMOE JIMH30M.

(Xo0 nyua, npowedueco 1un3zy nod npou3oIbHLIM Y2JIOM K €€ 21a8HOl
onmuueckou ocu. I[locmpoenue uzobpasxcenutl mouKu u ompesKa npsamou

8 COOUPAIOUWUX U PACCEUBAIOWUX TUHZAX U UX CUCTNEMAX.

Onmuueckue npudopul. Paspewarowas cnocoonocms. I 1a3 kak onmuueckas
cucmema.

[Ipenensl NpUMEHUMOCTH T€OMETPUYECKOM ONTHKH.

Bonnosas ontuka. UnTepdepenius ceera. KorepeHTHbIE HCTOYHUKH. Y CTOBHS
Ha0II0/IEeHN s MAKCUMYMOB 1 MUHUMYMOB B UHTEP(DEPEHIIMOHHON KapTHHE OT
JIBYX KOTE€PEHTHBIX UCTOUHUKOB. [IpuMephI KlTacCHYeCKNX UHTEPPEPEHITNOHHBIX
CXEM.

Hudpaxius ceeta. Judpakunonnas pemeérka. Y caoBue HAOTIOASHHUS TTaBHBIX
MaKCUMYMOB TIPH TTaJICHUH MOHOXPOMATHYECKOTO CBETA Ha TU(PAKITNOHHYIO
pELIETKY.

[Tonspuzanus cBera

Texnuueckue ycmpozlcmea U mexHojocuieckue npoyeccol. O0YKHU,

ayna,

HccnenoBanue CBOWCTB U300pakeHUH B JIMH3AX.
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Monenu MUKpPOCKOTIA, TeIECKOIIA.
Habmonenue natepdepeHium cera.
Hab6mronenue nudpaxiuu crera.
HaGmonenue mucnepenu cBera.
[Tonmy4yeHnue criekTpa ¢ MOMOMIBIO TPU3MBI.

L N URE

10. HaGmroneHue nomnsipusanuy CBeTa.
Yuenuueckuii sxcnepumenm, nabopamopnvie pabomut
1. HM3mepeHnue nokaszaresns NpeIoMICHHS CTEKIIA.
2. HccnenoBaHue CBOWCTB U300paKCHHIA B JIMH3AX.
3. HaOGmonenue aucrnepcuu cBeTa.

[Tonmy4yeHnue criekTpa ¢ MOMOMIBbIO JU(PPAKINOHHON PEHIETKH.

nepuckor, ¢oroanmnapat, MUKPOCKOII, IPOSKIIMOHHBIN ammapar, IpOCBETICHUE
OIITHUKH, BOJIOKOHHAS ONTUKA, AMPPaKIIMOHHAS pelIETKa.
Hemoncmpayuu

3aKOHBI OTPAKEHHUS CBETA.

HccnenoBanue npeaoMIEHUs CBETA.

Habnroenme noaHoro BHyTpeHHETo OTpakeHus. Moienb CBeTOBO/Ia.
HccnenoBanue xo/1a CBETOBBIX IIYYKOB Y€PE3 INIOCKONAPAIUIETbHYIO
IUIACTUHY U TIPU3MY.

HccnenoBanue CBONCTB U300paKeHUH B JIMH3AX.

Mopaenu MUKpOCKOIIa, TEIECKOA.

Habmonenue natepdepeHium ceera.

HaOnronenue n1BeTOB TOHKHUX IUIEHOK.

Habnronenue nudpakium cBera.

N3ydenue nupakiinOHHON PEeIIETKY.

Habmtoienue nupakiuoOHHOTO CIIEKTpa.

Habmronenue nucnepceuu cBera.

HabitoieHue nossipuzanuu cBera.

1.

2
3.
4

. HpI/IMCHeHI/Ie MOJIIPONA0B JIA1 U3YUYCHHU S MECXAaHUYCCKUX HaprDKeHI/Iﬁ

Yuenuueckuit sxkcnepumenm, nabopamopnuvie pabomot, npakmukym

1.
2.

N AW

10.
11.
12.
13.

N3mepenue nokasarens NpesoMICHHs CTEKIA.

UccnenoBanue 3aBUCMMOCTH (POKYCHOTO PAaCCTOSIHUSA OT BEILECTBA
(Ha mpuMepe )KUJKUX JIMH3).

N3mepenue pokycHOro paccTOSTHUS pacCEeUBAIOIIMX JIMH3.
[TonmyyeHne n3o0paxeHus: B CUCTEME U3 IJIOCKOTO 3epKaja U JTUH3BI.
[Tonyuenne n3zo0pakeHus B CUCTEME U3 IBYX JIMH3.
KoHcTpynpoBaHue TENeCKONMUUYECKUX CUCTEM.

Ha6monenue nudpakuuu, nHTEpPEpeHINN U TOIIpU3ALH CBETA.
W3ydenne mnonsgpusanuu CBETa, OTPaXEHHOIO OT IIOBEPXHOCTH]
JUDJIEKTPHUKA.

W3ydenne naTepdepeHIIy Ja3epHOTo U3TyYeHNS Ha JBYX ILEISX.
Hab6mronenue nucnepcun.

Habmtonenue u uccnenoBanue qUQppakiuOHHOTO CIIEKTpa.

H3mMepenne IMHbI CBETOBOM BOJIHBI.
[lonydyeHne crnekTpa H3Iy4EHHUS
TUGPaKIUOHHOMN PeIETKHU.

cBeTOAMOda IIpHU IIOMOIIY
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PA3JIEJI 6. OCHOBBI CITIELIUAJIbHOM TEOPUU
OTHOCUTEJIBHOCTH (4 u)

PA3JIEJI 6. OCHOBbI CIIELIUAJIBHOM TEOPMU OTHOCUTEJILHOCTU
(59

Tema 1. Ocnosvr CTO (4 u)

Tema 1. Ocnosot CTO (5 u)

I'panuLIBI MPUMEHUMOCTH KJIACCUYECKOW MeXaHUKU. [TocTynarsl
CIELNAJIbHON TEOPUU OTHOCUTEIBHOCTH: UHBAPUAHTHOCTh MOJYJISI CKOPOCTHU
CBETa B BaKyyMe€, IPUHLUII OTHOCUTEIIBHOCTH DHHIITEHHA
OTHOCUTENBHOCTh OJJHOBPEMEHHOCTH. 3aMEJICHHE BPEMEHHU U COKPALLEHUE
JUTUHBI.

DHeprusi 1 UMITYJIbC PEISATUBUCTCKON YaCTULIBI.

CBs13b Macchl € 3HEPTUEN U UMITYJIBCOM PENSITUBUCTCKON YaCTULbl. DHEPrus
MOKOS

['paHu1IBI IPUMEHMMOCTH KJIACCUYECKON MeXaHUKU. [ocTynaTel cienuanbHON
TEOPUU OTHOCUTEILHOCTH.
[IpocTpancTBeHHO-BpeMeHHOM nHTepBat. [Ipeodpa3zoBanus Jloperma. Y cnoBue
IpUYUHHOCTA. OTHOCUTENIBHOCTh OJHOBPEMEHHOCTH. 3aMENJICHUE BPEMEHNU
U COKpAILCHUE JINHBI.
OHeprus 1 UMITYJIbC PEIATUBUCTCKOM YaCTHLIBI.
CBs13b Macchl € 3HEPTUEN U UMITYJIBCOM PENSITUBUCTCKON YaCTUILbl. DHEprus
HIOKOSI
Texnuueckue ycmpoucmea u mexHoA02U4ecKue npoyeccol:
IPUEMHHKH, YCKOPUTENH 3apSKEHHBIX YaCTHL.
Yuenuueckuit sxcnepumenm, nabopamopmnsie padbomuol, nPAKMUKyM
OmnpeneneHne UMIyJIbCa M 3HEPIMHM  PEISTUBUCTCKUX — YaCTHUI]
¢dotorpadusM TPEKOB 3apsSKEHHBIX YACTHUI] B MATHUTHOM I10JIE).

CITYTHHUKOBBIC

(o

PA3JIE/ 7. KBAHTOBASI ®I3UKA (15 1)

PA3JIE/ 7. KBAHTOBASI ®I3HKA (25 1)

Tema 1. Dnemenmot keanmosou onmuxu (6 )

Tema 1. Kopnyckynspho — éonnoeoiut oyanusm (15 u)

®oronsl. Dopmyia [lnanka cBg3u 3HEpruu POTOHA C €ro YacTOTON. DHEPrusl
U UMITYJIbC (pOTOHA

OTtkpeiTue u uccienoBanue porodddexra. Onwitel A. I'. CTosieroBa. 3aKOHbBI
doroapdexra. YpaBHenue DitHmreiina s pororddexra. «KpacHas
rpanuiay porodddekra. Jlapnenue ceera. Onerito [1. H. JleGenena.
XHUMHUYECKOE NEHCTBUE CBETA.

Texnuueckue ycmpoticmea u npakmuieckoe npumenerue: HOTOIIEMEHT,
¢doTronaTuuK, CONHEYHasA 6aTapesi, CBETOIUO/I.

Hemoncmpayuu
@010 eKT Ha ycTaHOBKE C IUHKOBOM MIIACTUHOM.
HccnenoBanue 3aKk0HOB BHeHIHEro GpoTodddekra.
CBeToauOI.
Conneunas Gatapes.

el A

PaBHOBECHOE TEIIOBOE U3ITyYeHHE (M3ITydeHHEe a0COMOTHO YEPHOTO TENa).
3akoH cMmeeHnsa Buna. 'nnoresa M. Ilnanka o kBaHTax.
®OoTOHBI. DHEPIUs U UMITYJIbC (POTOHA.
dotorddext. OnbiThl A. I'. CroneroBa. 3akoHbl poTodddekra. YpaBHEHHE
OiiHmreitHa g potoapdexra. «KpacHas rpanuna» porordpdexra.
JlaBneHue cBeTa (B 4aCTHOCTH, AaBJICHHE CBETa Ha aOCOIOTHO MOTJIONIAIOIITYIO
1 a0COJIIOTHO OTpakarolyto moBepxHocts). OnbiTh [1. H. JIeOenena.
BomHoBsle cBoiicTBa yactull. BosHbl ne bpoins. JlnuHa BonHsl ne bpoiis
Y pa3Mephl 00JIaCTH JTOKATU3AIMH JBIKYIIEcs yacTubl. KopmyckynspHo-
BOJIHOBOH Jtyanu3Mm. Jludpakius 3JeKTPOHOB Ha KpHCTaax.
Crneuunduka n3mepenuii B Mukpomupe. COOTHOLIEHHS HeonpeaeEHHOCTEN
['eiizenOepra
Texnuueckue ycmpoucmea u mMexXHOI02UYeCKue npoyeccol. CIEKTPOMET,
¢oTodneMeHT, (OTONATUYMK, TYHHENbHBI MHMKpPOCKOI, COJHe4YHas Oarapes,
CBETOJUO/I.
Hemoncmpayuu

1. ®oTtorddexT Ha yCTaHOBKE C IIMHKOBOH MIACTUHOM.
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Hccnenoanue 3akoHOB BHEMIHETO PoTorddexra.
HccnenoBanne 3aBUCHMOCTH COMPOTUBIICHHS TOITYIPOBOAHHKOB OT
OCBEIIIEHHOCTH.
4. Cseronuof.
5. Comnneunas Gatapes.
Yuenuueckuit sxcnepumenm, nabopamopnuie pabomul, RPAKMUKYM
1. Hccnenosanue dhoTope3ucropa.

w N

2. W3mepenue mocrossHHOW IlmaHka Ha OCHOBE  HCCIIEAOBaHUS
dhoTorddekra.
3. HccrnenoBanme 3aBUCUMOCTH CHJIBI TOKa 4Yepe3 CBETOAMOA OT]

HaIIpsAKCHUA.

Tema 2. Cmpoenue amoma (4 u)

Tema 2. Duzuka amoma (5 u)

Monens atoma Tomcona. OnbiTel Pezepdopia o paccestHiio 0-4acTHIl.
IImanerapnas monens aroma. Iloctynarslr bopa.
W3imydenue u noryiomnieare GOTOHOB MPH MEPEX0e aToMa C OJJHOTO YPOBHSI
SHEepruu Ha aApyroi. Bunel cnektpoB. CekTp ypoBHEW SHEPIHH aTOMa
BOZIOPOAA.
BonHoBele cBolicTBa yacTull. Bonuel ne bpoiinsa. KopnyckynspHo-BonHOBOM
TyalIi3M.
CHoHTaHHOE U BBIHYX/IEHHOE U3JIyYCHHE
Texnuueckue ycmpoticmea u npakmuieckoe npumeHenue: ClIeKTpaabHbIN
aHanu3 (CIEeKTPOCKOM ), 1a3ep, KBAHTOBBIM KOMIBIOTED.
Hemoncmpayuu
1. Monuens omnbita Pesepdopaa.
2. OmnpeneneHue AJIMHBI BOJIHBI JIa3epa.
3. HaOmronenue inHeHYaThIX CIEKTPOB U3ITYUECHHUS.
4. Jlazep.
Yuenuueckuit sxcnepumenm, nadopamopnvie pabomut
1. HaOmroneHne TMHENYAaTOro CIeKTpa.

OnbIThI 11O UCCIIEOBaHMIO CTpOeHUs aroMma. [lnanerapuas Mmozens aroma
Pesepdopna.
[Toctynatsl bopa. U3ny4denue u nornomnienrne (OTOHOB P NIEPEXoie aToMa
C OJHOTO YPOBHS PHEPIMU HA APYTOM.
Bunel cnextpos. CriekTp ypoBHEH 3HEpPruu aToMa BoJ0po/ia.
CrioHTaHHOE U BBIHYXJACHHOE U3J1y4eHue cBeTa. Jlasep
Texnuueckue ycmpoucmea u mexHoa02uieckKue npoyeccwvl. CUEKTPAIbHBIA
aHanu3 (CIEeKTPOCKOI), Jla3ep, KBAHTOBBIM KOMIIBIOTEP.
Hemoncmpayuu
1. Monuens onbita Pezepdopna.
2. HaGmroneHwue JIMHEHYaThIX CIICKTPOB.
3. YcTpoiicTBO U JeiicTBHE CUETYMKA HOHU3UPYIOMINX YaCTHUII.
4. OrmpeneneHue JJIMHbI BOJIHBI JA3€PHOTO U3ITY4EHUS.
Yuenuueckuit sxcnepumenm, nabopamopmuvie pabomol, npaKmuKym
1. HalGmroneHue muHENYATOro CEKTpa.
2. HccnemoBaHuwe CHeKTpa pa3pekeHHOTO AaTOMapHOTO BOJIOPOAA
U U3MepeHue MocTostHHoi Punbepra.

Tema 3. Duzuxka amomnozo saopa u nemenmapuox wacmuy (5 u )

Tema 3. Duzuka amomnozo aopa u rnemenmapusvix yacmuy (54 )

JKCIEPUMEHTHI, I0Ka3bIBAIOIIUE CI0KHOCTh CTPOEHUS siipa. OTKphITHE
panuoakTuBHOCTU. OnbITEI Pe3epdopaa no onpeneneHnio cocraBa
paJIMnOaKTUBHOTrO M3ydeHus. CBoicTBa anb(a-, 6era-, raMMa-u3IydeHus.

Hyxnonnas monens siapa I'eiizen6epra—ILlBanenko. 3apsia siapa. MaccoBoe
qucIo sapa. 30Tomsl.
PagroaktuBHOCTH. Anb(ha-pacmas. IEKTPOHHBIN U TO3UTPOHHBIN OeTa-pacha.
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BinstHue painoakTUBHOCTU Ha XKUBbIE OpraHu3Mbl. OTKPBITHE MPOTOHA U
HerTpoHna. Hyknonnas mozens siapa [ eitzen6epra—ILlBanenko. 3aps sipa.
MaccoBoe uncio siapa. Mzotonsl. Anbga-pacnan. DIeKTpOHHBIN 1
MO3UTPOHHBIN OeTa-pacnaj. ['amma-u3nydyeHue. 3aKOH paliOaKTUBHOTO
pacmasa. JHEpTrus CBS3HU HYKJIOHOB B siyipe. SlnepHbie cuiibl. JleekT Macchl
saapa. SnepHsie peakuuu. [enenue u cuHTe3 saep. SnepHeiil peaktop.
Tepmosinepusbiii cunaTes. [Ipo0ieMbl 1 IepCIEKTHUBHI SIEPHOM SHEPTETUKU.
JKOJIOTUYECKHE ACTIEKTHI SIAE€PHON SHEPTETUKHU. DIIeMEHTaPHbIE YACTHUIIBL.
OTKpBITHE TO3UTPOHA. MeTO 1Bl HAOIIOICHUS i PETUCTPAIIUHN SJIEMEHTAPHBIX
yacTull. ®yHaaMeHTaabHbIe B3auMoieicTBrs. EquncTBo hu3mveckoit
KapTUHBI MUPa
Texuuueckue ycmpoticmea u npakmuyeckoe HpUMeHeHUe:
kaMmepa BuiibcoHa, siepHbIi peakTop, aToMHas 6oM0a.
Hemoncmpayuu
1. CY€T4YMK MOHU3UPYIOIINX YaCTHII.
Yuenuueckuii 3xcnepumenm, nabopamopuvie pabomaul
1. HccnenoBaHue TpeKOB 4acTHIL (110 TOTOBBIM (hoTorpadusim).

JAO3HUMCETDP,)

["amma-u3nyuenue. 3aKOH paJuoaKTUBHOTO pacnaja. PaanoakTHBHbIE U30TOIIBI B
npupoze. CBOMCTBa HOHU3UPYIOIIETO U3ITyYeHUs. BiausiHue painoakTUBHOCTH
Ha KUBBIE Opranu3mMsbl. EctecTBeHHbIN (OH M3MydeHus. Jo3umerpus.
OHeprust CBA3M HYKIIOHOB B ape. SnepHblie cuinbl. Jledekt maccsl sapa.
SAnepubie peakuuu. Jlenenue u cunres saep. SAnepusie peakropsl. [Ipodiaembl
YIIPaBISIEMOr0 TEPMOAIEPHOIO CUHTE3A. DKOJIOTHYECKUE aCIIEKThI PA3BUTHUSA
sIEPHOM SHEPTeTUKU. METO/1bl PETUCTPALIMU U UCCIIEI0BAHUS 3JIEMEHTAPHBIX
yacTul. DyHnaMeHTaabHbIEe B3aUMOACHCTBHA. baprOHbI, ME30HBI U JIEITOHBI.
[IpencraBnenue o CranaapTHoi Moaenu. KBapk-Tiar0oHHas MOJIENb apOHOB.
®usuka 3a npeaenamu CtanaapTHor Mojiend. TéMHas MaTtepus U TEMHas
pHeprus. EMMHCTBO u3nueckol KapTUHBI MUPA.

Texnuueckue ycmpoticmea u mexHoi02uveckue npoyeccwvl: 103UMeTp, Kamepa
Bunbcona, saepHbIi peakTop, TEPMOSAIEPHBI peakTop, aToMHas OomoOa,
MarHUTHO-PE30HAHCHAsi TOMOTpadusl.

Yuenuueckuit sxkcnepumenm, nabopamopnuvie pabomot, npakmukym

1. HccnenoBanue TpeKoB YacTHil (110 TOTOBBIM (oTorpadusam).
2. HccrnenoBanue paguoakTUBHOTO ()OHA C HCIIOIB30BAaHUEM JI03UMETPA.
3. HW3ydenue noryomeHus 6eTa-4acTHIl ATFOMUHUEM.

PA3IEJI 8. OJIEMEHTBI ACTPOHOMUWU 1 ACTPODU3UKU (7 )

PA3IEJI 8. OJIEMEHTBI ACTPOHOMUWU 1 ACTPODPU3UKU (12 1)

Tema 1. Inemenmot acmpogpuzuxu (7 u)

Tema 1. dnemenmot acmpogpusuxu (12 u)

DTanbl pa3BUTUS aCTpOHOMUU. [TprKiIagHOE 1 MUPOBO33PEHUYECKOE 3HAUCHUE
actpoHoMuu. Bun 3B€3mHoro Heba. Co3Be3ausl, SpKue 3BE3/1bl, IIAHETHI,

nx BuauMoe aBmkenne. Conneuynas cucrema. CoiHie. ConHeuHas
aKTUBHOCTH. MicTounuk sHeprun CosHila u 38E3/1. 3BE3/IbI, UX OCHOBHBIE
XapakTEepUCTUKU. JlnarpaMMa «CHeKTpaibHBIM KIIaCC — CBETUMOCTBY. 3BE3/IbI
TJ1aBHOM ITOCJIEOBATEIIFHOCTH. 3aBUCUMOCTh «MAacca — CBETUMOCTEY

IUIS 3BE3]] TJIABHOM MOCIIEI0BATENBHOCTU. BHYTpEeHHEE CTpOEeHUE 3BE3 .
CoBpeMEeHHbIE TPEACTABICHUS O TPOUCXO0KICHUU U 3BOJIroIMK CoJTHIIA 1
3BE3. OTamnbl JKU3HU 3BE3]I.

Muteunbiii [Iyte — nama [Manaktuka. [Tonoxenue u npmxenune ColHIa B
["anaxtuke. Tumnsl raakTuk. PaguoraiakTuky u kBazapbl. YEpHBIE IBIPHI B
a1pax rajgakTuk. Beenennas. Pacimmpenue Beenennoil. 3akon Xa66ma.
Pazberanue ranaktuk. Teopust bonbiioro B3peiBa. PennkroBoe u3mydeHue.

Oransl pa3BUTUS acTpoHoMUH. [IprKiiagHOE 1 MUPOBO33PEHUECKOE 3HAUECHUE
acTpoHoMuUU. [IpuMeHnMOCTb 3aKOHOB (PU3MKY AJ1s1 OOBSICHEHUS TPUPOIBI
KOCMHUYECKHX OOBEKTOB.

MeTo/1bl aCTpOHOMHUYECKUX HccienoBaHuil. CoBpeMEHHbIE ONITHYECKHE
TEJIECKOIIbI, PaIHOTENIECKOIbI, BHEATMOC(HEpHasi aCTPOHOMHUSI.

Bun 3Bé3nHoro Heba. Co3Be3ausi, SpKue 3BE3/1bI, INIAHETHI, UX BUIUMOE
JIBUKECHHUE.

Conneynas cucrema.

Connue. Conneunas aktTuBHOCTb. McTounuk sneprun ConHua u 3BE31.

3BE3/1bI, UX OCHOBHBIE XapaKTEPUCTUKHU. /lnarpaMma «CHeKTpaabHbIN KJIacc —
CBETUMOCTBY. 3BE3/IbI INIABHOM IOCIIEN0BATENBHOCTH. 3aBUCUMOCTD «Macca —
CBETHUMOCTb» JUIsl 3BE3]1 TJIaBHOM MocieoBaTelibHOCTH. BHyTpeHHee cTpoeHue

MacmrabHas cTpykrypa Beenennoii. Meraranaktuka. Hepeménusie

3BE3. COBpeMCHHBIe NPpEACTABJICHUSA O MPOUCXOKIACHUHN U DBOJIIOLIUA CO.IIHI_Ia )51
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MpoOJIEMbI ACTPOHOMHUH.
Yuenuueckue navnooenun
1. HaGmioneHus HEBOOPYKEHHBIM TIJIa30M C  HCIOJIb30BaHHUEM
KOMITBIOTEPHBIX ~ MPHJIOKEHUH JUIsl  ONMPEACTCHHS  TOJIOKCHUS]
HeOEeCHbIX OOBEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHBIE CO3BE3JNs
CeBepHOro nostymapus 1 sipkue 3BE3/bl.
2. HaOmonenus B Teneckon JlyHsl, miuanet, Maeuroro [Tytu.

3BE3. DTanbl )KU3HU 3BE3I.
Muneunsiii [1yTe — Hama ["anaktuka. [lonoxenue u npmxenue CoHia B
["anmakTuke. Tunel ranaktuk. Paguoranaktuku u kBa3apsl. UEpHbIE IbIPHI B
spax ranaktuk. Beenennas. Pacmmpenue Beenennoii. 3akon Xa60:ma.
Paz6eranme ranaktuk. Teopust bonbmioro B3peiBa. PenukToBoe usiydeHue.
MacmrabHas cTpykTypa Beenennoii. Meraranaktuka.
Hepeménnsie npodiaemMbl acCTpOHOMUU
Yuenuueckue naonwoenusa:

1. HaOmromeHust  3BE3QHOTO Heba HEBOOPYKEHHBIM rj1azoM
C HUCIOJIb30BAaHUEM KOMITBIOTEPHBIX MPHJIOKEHUN JUIsI ONpPEICIICHHUS
MOJIO’KEHUsI HEOECHBIX OOBEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHBIC
co3Be3ausi CeBEpHOIo MOMyIIapust U SIPKUE 3BE3IBI.
HaGmtonenus B teneckon JIyHbl, MIaHET, TYMAHHOCTEN W 3BE3/IHBIX
CKOILICHUH.

OU3BNYECKHWU ITPAKTUKYM (16 yacos)

Cnocobbl  usmepenusi  Qusuueckux GeluduH ¢ UCNONb306AHUEM — AHANO208bIX
U Yupposvix UMeEpPUMeNbHbIX NPUOOPOE U KOMNBLIOMEPHBIX OaMUUKOBbIX CUCHIEM.
Abcontomuvle u omHocumenvHble NOSPEUHOCIU USMEPEHUL QUIULECKUX BEUYUH.
Oyenxa epanuy nozpewHocmeu.

IIposedenue koceennbix usmepenutl, UCC1e008aHuUll 3a8UCUMOCTET

QusuyecKux enuuuH, NPosepKa NPeOI0NCeHHbIX 2unomes (8b100p u3 pabom,
ONUCAHHBIX 8 MEMAMUYECKUX pazoenax « Yuenuueckui skcnepumenm,
nabopamopubvie pabomul, NPAKMUKYMY).

OBOBIIAIOUIEE TOBTOPEHUE (4 1)

OBOBIAIOHIEE TOBTOPEHME (15 u)

Ponb ¢pusuku n acTpOHOMUY B SKOHOMHUYECKOH, TEXHOJIOTUYECKOH,
COLIMATILHOU M 3TUYECKOM chepax AesITeNbHOCTH YeTIOBEKa; POJIb U MECTO
(hU3UKH U aCTPOHOMHUHU B COBPEMEHHOW HAYyYHOW KapTUHE MUPA; POIh
¢busnueckoit Teopuu B GOPMUPOBAHUH TIPECTABICHUN O GUZNIECKOM
KapTUHE MHUPA, MECTO (PU3NUECKON KApTUHBI MUPA B OOIIEM PSTy
COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX IIPEACTABICHHUI O IPUPOJIE

O06o011eHNe 1 cUCTEeMaTU3aLUS COJIEpKaHMs pa3IesioB Kypca «MexaHuKay,
«MonekynsipHas pU3MKa U TEPMOJUHAMUKAY», « DIEKTPOIUHAMUKAY,
«Konebanus u BonHbl», «OCHOBBI CIIEUATIBHON TEOPUU OTHOCUTEIBLHOCTHY,
«KBanToBas puzukay, «NeMeHThl aCTPOHOMHUHU U aCTPOUZUKI.
Ponme ¢u3ukum M acTpoHOMMH B DKOHOMHMYECKOH, TEXHOJOTHYECKOM,
COLIMAJIBHOM M ATHYECKON cdepax AeATeIbHOCTH YEJIOBEeKa; Pojib U MECTO
(GU3MKN U acTPOHOMHM B COBPEMEHHOW HAay4yHOW KapTHHE MMpa; 3HAUeHUE

OTUCATEHHOM, CUCTEMATHU3HUPYIONIEH, OOBSICHUTEILHON M MPOTHOCTUYECKOMN
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byHkuni pU3NUEcKoil TeopuH; poib (pusnueckol Teopuu B GOPMHUPOBAHUU
MPEACTABICHUN O (PU3NYECKON KapTUHE MHpa, MECTO (U3UYECCKON KapTHHBI
MHUpa B O0IIEM Py COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IPEICTABICHHMA
0 Mpupoze

Peseps (3 u) Peseps (10 1)

TemaTH4yeckoe INIAHUPOBAHHUE KypcCa

11 knace
bazosviii yposens (2 uaca) ‘Y&flyﬁﬂeHHblﬁ yposens (5 uacos)
Koi-Bo DJIeKTpoAMHAMUKA(nposioskenne) 11/27
4acoB MarnuTtHoe noJie 6/14
1 B3auMozeiicTBuE TOCTOSIHHBIX MarHUTOB U MPOBOJHUKOB C TOKOM. MarHutHoe
nosie. Bektop MarHuTHOM MHAYKIMH. [IprHIAII CyTIepIIO3UIIMY MarHUTHBIX IOJICH.
JIuHMKM MarHUTHOM MHTYKLIUH.
1 MarauTtHoe 1ose MPOBOAHHUKA C TOKOM (IIPSIMOTO MPOBOJHHUKA, KATYIIKU U
KpyroBoro BuTka). OneIiT Opcrena. Kaptuna mTuHUI MarHUTHON MHYKIIUH TOJIS
MIOCTOSIHHBIX MarHuTOB.
1 Onpedenenue ycio8uti NPUMEHUMOCIU MOOeNU 00OHOPOOHO20
MacHUmMHoO20 noJiA.
1 Onpeoenenue HanpasieHus UHOYKYUU MACHUMHO20 NOJISL
npoBOOHUKA C MOKOM
1 Macnummnoe none 8 gewyecmse. PeppomazHemuxu, napa- u -
OuamazHemuKu
1 Cuna Ammiepa, €€ HarpaBJICHHE U MOTYJTb.
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Cuna JlopeHua, e€ HalpaBJIEHUE U MOJYJIb.
JIBr>keHue 3apssKeHHOM YaCTUIIBI B OHOPOTHOM
MarHuTHOM mose. Pabora cuiet JlopeHta.

IIposedenue KoceeHHbIX usmeperull Cuivl Amnepa, nposeoerue
uccneoosanus  3asucumocmell  Mexcoy — uzuveckumu
BeUYUHAMU U  ONBIMOG NO NpoGepKe  NPeOlOHNCEHHOU
2unomesvl npu U3yueHuu Oelucmeusi NOCMOSHHO20 MACHUMA

HA PAMKY C MOKOM

ObvsicHenue 0CHOBHLIX NPUHYUNOG OeliCEUsi MeXHUYeCKUX
ycmpoucme

IIpumepvl pewenus 3a0au no meme « Cuna Amnepay

TexHumueckne yCTpOﬁCTBa N TCXHOJIOTMYCCKHEC NPOLUECCChL: IPUMCHCHUEC
IMOCTOAHHBIX MAIrHUTOB, 3JICKTPOMArduTOB, TCCTCP-MYJIbTUMET]P, JICKTPOABUTATECIIb
ﬂKO6I/I, YCKOPHUTCIIN 3JICMCHTAPHBIX YaCTHULI.

JlaboparopHas pabota Nel «HabmroaeHue qeiicTBUS MArHUTHOTO TIOJIST HA TOK»

Ipumepuvl pewenus 3a0au no meme « Cuna Jlopenya»

Pewenue pacuémmvix 3a0a4 ¢ A6H0 3A0AHHOU U HESIBHO
3a0aHHOU hu3uYecKoll MOOeNbIo ¢ UCNONIL308AHUEM OCHOBHBIX
3axon06 u ghopmyn no meme «Macnumnoe noney.

[Peuenue kauecmgenHbIX 3a0ay, mpedyouwux npumMeHeHus
snanut no meme «Mazcnumnuoe noney.

DJIeKTPOMAarHuTHAst MHAYKIus 5/13

SIBneHue 3neKTpOMarHuTHOW MHAYKIMU. [I0TOK BEKTOpa MarHUTHOM MHTYKLIHH.
O/1C unayKuu.

3aKOH 3JIEKTPOMAarHUTHOM HHAYKIuKu Dapazest.
Buxpesoe snekrpruueckoe nosue. Toku Dyxo.

I/[C unoykyuu 6 npo8ooOHUKe, OBUNCYULEMCSL NOCTYNAMENbHO
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6 00HOPOOHOM MACHUMHOM NOJE.

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

[Pewienue pacuémuulx 3a0ay ¢ s16HO 3a0aAHHOU U HEABHO
3a0anHOU PU3UYECKOL MOOENbIO C UCHONb308AHUEM OCHOBHBIX
3aK0H06 U hopmyn no meme « ANeKMPOMASHUMHAS UHOVKYUSLY.

IIpaBuno Jlenna. MunyktuBHOCTS. Karymika
VMHJYKTUBHOCTH B LI€IIU [IOCTOSIHHOT'O TOKA.

SBnenune camonnaykuuu. IJIC caMOMHIYKIIN Y.

|Peulenue kauecmeeHHblx 3’a()a’~l, mpe6yi0u4ux NpUMEHREeHUA
SHAHUL N0 meme ((3ﬂ€Kmp0M612H1/ln’ZHaﬂ Z/IdeKI/ﬁ/lﬂ)).

| Aneopumm ucnonvsosanus npasuia Jlenya 0ns onpeoenenus
Hanpaesnenus moKa 8 KOonmype npu ananuze 2paguieckux u
9KCNEepUMEHMANbHBIX 3a0ay

Cbopra modenu 21eKmpoMasHUMHO20 2eHepamopa

DHeprust MArHUTHOT'O MOJISl KATYLIIKH C TOKOM.
DNEeKTPOMArHUTHOE T0JIe

JlabopaTtopHas pabota No2
«I/I3yquI/Ie SABJICHU S BHGKTpOMaFHHTHOﬁ HHIAYKOHUH

ObwvscHeHue 0CHOBHBIX NPpUHYUnos oeticmeus mexHU4ecKux
ycmpoﬁcme U mexrnosocudecKux npoyeccos, nakux Kak.
uHayKL!MOHHa}l neyv, CO]Z@HOMO, sawyuma om dj1eKmpusayuu
mej npu 0BUICEHUU 8 MACHUMHOM noje 3eM.

Oboowaroue-nosmopumenvHoe 3ansmue no meme
«DneKkmpomMacHUmHas UHOYKYUs»

3auem no meme ((afleKmp0Ma2Hu1’I1HClﬂ undym;wz




Konedanus u BoaHbI (60 1)
Mexanunueckue Kojaedanusi 5-/10

KonebarensHas cucrema. CBOOOIHBIE KOJIEOAHUS.

["apmonnueckue konedanus. Kunematnueckoe u
JMHAMUYECKOE OIIMCAHUE. DHEPreTHUECKOE
onucaHue (3aKOH COXPAaHEHHsI MEXaHUYECKON
SHEPTUN).

Bv1600 ounamuueckoeo onucanus 2apMOHUYECKUX Ko1eOanutl u3
UX SHepeemu4eckKo20 U KUHeMAmu4ecKo20 ONUCAHUSL.

Buinyocoennvie konedanus. Pezonanc. Pe3onancnas kpusast.
Brusnue 3amyxanus na 6ud pe30HaHCHOU KPUBOIl.
Aemoxonebanus.

Pewenue pacuémmuvix 3a0au ¢ 26H0 3a0aHHOU U HESIBHO
3A0aHHOU U3UYECKOU MOOEbIO C UCTOILI0BAHUEM OCHOBHBIX
3aKon08 u popmyn no meme «Mexanuueckue KonebanusLy.

AmMriuiryna 1 gaza konedanuii. CBA3b aMIUIUTY bl KOJI€0aHUIN HCXOTHON
BEJIMYMHBI C aMILIUTY1aMHU KoJieOaHUH €€ CKOPOCTH M YCKOPEHMSL.

[lepron u gactora konebanuid. [Teprom MabIx cBOOOTHBIX KOIEOaHUH
MaTeMaTH4YeCKOro MasiTHuKa. [lepros1 cBOOOIHBIX KoNleOaHH MPY>KUHHOTO MasTHHKA.

Pewenue kxauecmeaennwvix 3a0au, mpebdyowux npumerHeHus
3HaHUl no meme «Mexanuueckue KoaeOaHUusy.
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Obvschenue 0CHOBHBIX NPUHYUNOSG OeLiCMEUs. MEXHUYECKUX
YCMpoUcme, makux Kaxk. MempoHOM, Yacwl, Kayenu,
MY3bIKAIbHbLE UHCIPYMEHMbL, ceticmogpad.

Jlabopamopnas paboma Ne3 «Onpedenenue yCKopetus.
C80000H020 NAOEHUS NPU NOMOWU MAAMHUKA

DJIeKTPOMArHUTHBIE KoJ1ebanust 7/15

Konebatenbublit KOHTYp. CBOOOIHBIE 3JIEKTPOMArHUTHBIE KOJIEOaHUS B UCATEHOM
Kosie0aTeIbHOM KOHTYpE.

®opmyina Tomcona.

Ces3b amnaumyovl 3apa0a KOHOeHCamopa ¢ AMRAUMyOou
CUNIbL MOKA 8 KONeOamenbHOM KOHmYype

Pewenue pacuémmuvix 3a0au ¢ 26H0 3a0aHHOU U HESABHO
3a0aHHOU U3UUECKO MOOEIbIO C UCNONb308AHUEM OCHOBHBIX
3aKOHO8 U hopMmy1 no meme « NeKMpPOMAZHUMHbIE
Konebanusy

Pewenue kauecmeennvix 3a0au, mpebyowux npumeHenus
3HaHUil O meme « ANeKMpPOMacHUMHbLE KOJIeOAHUA)

3aKOH COXpaHEHUs SHEPTUU B UACATILHOM K0JIE0ATETbHOM KOHTYPE.

3aryxaromye 1eKTpOMarHuTHbIe KosieOaHus. BIHyXIeHHbIE 2JIeKTpOMarHUTHbIE
koseOanus. [lepeMeHHBbIH TOK.

Cpaeﬁeﬂue MEXAHUHUECKUX U DNNEKMPOMACHUMHbLX Konebanuil

ObvsacHeHue 0CHOBHBIX NPUHYUNOE OeUCMBUS MEXHUYECKUX
YCMPpOoUcm8, maKkux Kax: 371eKmpuyecKuli 360H0K, 2eHepamop
nepemenHo20 MmoKa, TUHUU dIeKmponepeoay

Onpedenenue ycio8uii NPUMEHUMOCU MOOENU UOEATbHO20
KoIebamenbHo20 KOHmMypa
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MowHOCTb NepemMeHHOro Toka. AMNNTYAHOE M AeMCTBYIOLWEee 3HaYeHne CUbl
TOKa M HanpAXKeHWA Npu pasInyHOM Gopme 3aBUCMMOCTM NEePEMEHHOTO TOKa OT
BpemeHn. CHHYCOUIaTIbHbINA IEPEMEHHBIN TOK.

Wneanwsubiii Tpanchopmarop. [Ipon3BoacTBo, epeaada u moTpedieHue
3JeKTpUYeCcKOM s3Heprun. KynbTypa ucronb30BaHus 3JIEKTPOIHEPTUH B
MTOBCEHEBHOM XM3HU. TeXHUUYECKHE YCTPONUCTBA U TEXHOJIOTUYECKHUE MTPOLIECCHI:
3JIEKTPUYECKUN 3BOHOK, TEHEPATOp IEPEMEHHOTO TOKA, JIMHUU JEKTponepead

Pezucmop, konoencamop u kamywxa unOyKmusHocmu 6 yenu
CUHYCOUOATbHO20 NepemMeHH020 moka. Pezonanc moxos.
Peszonanc nanpsoicenuii.

Jemoncmpayus akmuno2o, eMKOCMHO20 U UHOYKMUBHO20
conpomuenenuil

Pewenue kauecmeennvix 3a0au, mpebdyrowux npumerenus
3HaHU NO meme « ANeKMPOMASHUMHbLE KONeOAHUL.

MexaHH4YecKHe U YJIeKTPOMarHuTHbIEe BOJIHBI 5/10

MexaHuueckre BOJIHBI, YCIOBHSI X pacnpocTpaHeHus. [lonepeunsie

U MPO10JIbHBIE BOIHBL. [lepro/, CKOpoCTh pacipOCTpaHEHUS U ITTMHA BOJIHBI.
CBoiicTBa MEXaHUYECKUX BOJIH: OTPAXKEHHE, MIPEIIOMIICHHE, HHTEep(pepeHIINs
U TUQpakius.

3Byk. CKOpoCTh 3BYyKa. [ poMKOCTh 3ByKa. BeicoTa ToHa. TemOp 3ByKa.
[ITymoBoO€ 3arpsi3HEHNE OKPYKAKOIIECH CPEIbI.

H3yyenue pacnpocmparenust 36yK08blX 80JIH 8 3AMKHYMOM
npocmpancmee.
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Pewenue 3aoau

ObvsicHenue 0CHOBHBIX NPUHYUNOB OellCEUsl MEXHUYEeCKUX
VCMPOUCM8 U MEXHOI02UEeCKUX NPOYECCO8, MAKUX KAK:
MY3bIKATIbHbLE UHCIPYMEHMbL, paoap, paOuOnpUEMHUK,
menesusop, aumenua, meneghon, CBY-neus, yrompaszsyxosas
OUACHOCMUKA 8 MeXHUKe U MeOUyUHe.

DNIEKTPOMAarHUTHBIE BOJHBL. Y CIIOBUS U3IYyUYECHUS DJICKTPOMAarHUTHBIX BOJIH.
CBolicTBa 3J1€KTPOMarHUTHBIX BOJIH: OTPAaXXEHUE, IPEIOMIIEHUE, TOJISIpU3aLINs,
uHTephepeHIys U AudpaKiys. B3aMMHasi OpPUEHTALUsl BEKTOPOB

B DJICKTPOMAarHUTHOM BOJIHE.

[IIkana 31eKTpOMarHuTHBIX BOJIH. [IpuMeHeHne 311eKTpOMarHuTHbIX BOJIH
B TEXHHUKE U OBITY. TeXHUYECKHE YCTPOMCTBA U MTPAKTUYECKOE IPUMECHECHHE:
MY3bIKaJIbHbIE HHCTPYMEHTBI, pajap, paAuonpuEMHUK, TEJIEBU30D, AaHTEHHA,
tenedon, CBU-nieus, ynbTpa3ByKoBasi IMarHOCTHKA B TEXHUKE U MEIUIIMHE
[IpuHUMIIBI paIMOCBA3U U TelleBUACHUS. Paaronokanus.

Pewenue kxauecmesennwvix 3a()a’~l, mpe6yi0u4ux NPpUMEHEHRUA
3uanuil no meme «Mexanuveckue u INlEKMpomMacHUmMHble
BOJIHblL»

Pewenue xauecmesennwvix 3a0al¢, mpe6yl0u;ux NPpUMEHEHRUA
3uanuii no meme «Mexanuveckue u SNIEKMPOMACHUMHblE
BOJIHbL )

Yempoiicmeo u npunyun pabomer npocmetiuie2o
paouonpuemMHura

Onrtuka 10/25

IIpssmMonMHENHOE pacpOCTpaHEHUE CBETA B OJJHOPOAHOM cpene. JIyd cBera.
To4euHslii HCTOYHUK CBETA.

OTpa)KeHI/IC cBeTa. 3aKOHBI OTpaXXCHUS CBCTA. HOCTpOCHI/IC H306pa)I(eHI/II‘;I
B IIJIOCKOM 3€pKaJic.
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Habnwooenue onmuyeckux aenenui, npogeoenue KOCGeHHbIX
usMepeHul, UCCIe008anUsl 3A8UCUMOCTEN PUBULECKUX
8eUYUH U ONBIMOE NO NPOBEPKE NPEOTIOHCEHHOU 2UNOME3bl
npU U3yYeHuU s181eHUL NPeLOMICHUs. C8ema HA cpaHuye
pasoena 08yx cpeo, npelomienus ceema 8 coouparoujeti

u pacceusarowell TUH3AX, 80JIHOBbIX CEOUCME C8emad.

Ilocmpoenue u pacuém uzobpasicenuii, co30as8aemvix
NIIOCKUM 3EPKATIOM

Cehepuueckue 3epkana

[Ipenomnenue cBeTa. 3aKOHBI TPEIOMIICHUS CBETa. AOCOJIIOTHBIN ITOKA3aTelNb
TPEJIOMIICHUSI.

Jucnepcus ceeta. ClIoXHBIN cocTaB Oenoro ceera. L[ser.
[Tonnoe BHyTpeHHee oTpaxkenue. [IpeaenbHblil yroi NoJIHOro BHyTPEHHETO
OTPaXKEHUS.

Jlabopamopnas paboma Ned «Hzmepenue nokazameis
npeloMaAeHUss CMeKIa»

OmmnocumenvHulii noxazamens nperomnenus. [locmosncmeo
yacmomul ceema u COOMHOWEHUe OJIUH B0IH NPU NEPEX00e
MOHOXPOMAMUYECK020 c6ema uepe3 epanuyy pazoena 08yx
onmu4eckux cpeo.

Xo0 nyueii 6 npuzme.

Cobupatormue 1 paccenBaromue JUH3bL. ToHkas uH3a. PokycHOe paccTosHIEe
7 OTIITHUECKAs CHJTa TOHKOM JTWH3EL.

dopmyna TOHKOH JTUH3BL. Y BEIMYEHUE, 1aBAEMOE JINH30U

Jlabopamopnas paboma Ne5 « Onpedenenue onmuueckot
CUnbl U YOKYCHO20 PACCMOSHUSL CODUPATOUfell TUH3ZbLY

3asucumocmsv ¢hoxycHo2o paccmosanus MOHKOU cghepuieckoul
JIUH3bL OM €€ 2eOMempul U OMHOCUMENbHO20 NOKA3AMes
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npeiLoMierHUsl.

Xo0 nyua, npoweduie2o 1uH3y OO NPOU3BOIbHBIM Y2IOM K €€
enagnol onmuyeckou ocu. Ilocmpoenue uzobpasiceHutt mouxku
U ompe3Ka nPsAMOU 8 COOUPArUUX U PACCeUBAOUUX TUH3AX

U UX cucmemax.

OnTuueckue npudopsl. Pazpemaromas cnocodHocTs. ['1a3 kak ontuyeckas
cucreMa.
[Ipenensl NpUMEHUMOCTH T€OMETPUYECKON ONTUKH.

TexHu4eckue yCTpoucTBa U TEXHOJIOTMYECKUX MTPOLIECCHI: OYKH, JIyIIa, IEPUCKOIL,
doroanmnapar, MUKPOCKOII, POSKIIMOHHBIH amnmapar, IpOCBETICHUE ONTHKH,
BOJIOKOHHAS ONTHKA, TU()PAKIIMOHHAS PEIIETKA

HpocgernﬂeHue onmuKku

Ilocmpoenue u pacuém uzobpasicenutl, co30a8aeMblxX
NIOCKUM 3ePKAJIOM, MOHKOU JTUH3OLL.

Pewenue kxauwecmeennwix 3a()a’~l, mpe6y}0u;ux NPpUMEHEHRUA
3Hanull no meme «Onmuxay

Bonnosas ontuka. aTepdepennns cera. KorepeHTHbIE HCTOYHHUKH. Y CIIOBUS
Ha0JII0/IEHUSI MAKCUMYMOB 1 MUHUMYMOB B UHTEp()EPEHIIMOHHOM KapTHHE OT JBYX
KOT€PEHTHBIX UCTOYHUKOB. [IpuMeps! kiaccnueckux HHTEp(HEPEHIIUOHHBIX CXEM.

Judpaxus cera. AudpakunonHas pemeérka. Y caoBue HaOI0AeHNS TTIaBHBIX
MaKCHMMYMOB IIpH MMaJJeHUH MOHOXPOMATHYECKOT0 CBETa Ha AU(PPAKIIUOHHYIO
pewérky. [omsipuzanus ceera

Jlabopamopnas paboma Ne6 « Usmepenue OnuHvl c6emogoll
BOJIHbBL»

Ob6vsicHenue ocobennocmell RPOMeKaHusi ONMU4eCKUx
AeneHull: unmepgepenyuu, ouppaxyuu, oucnepcuu, NOIH020
BHYMPEHHE20 OMPANCEHUSL.

Pewenue pacuémnuix 3a0au c 2610 3a0aHHOT U HEABHO
3a0anHOU uU3ULECKOU MOOENbIO C UCNONIb308AHUEM OCHOBHBIX
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3aKon08 u popmyn no meme « Onmuxax

OCHOBBI CHIEIHATBHOI TEOPHH OTHOCHTEIbHOCTH 4/5

I'paHKLIBI IPUMEHUMOCTH KJIACCUYECKOM MeXaHUKH. [ocTynaTel cienuanbHOM
TEOPUU OTHOCUTEIBLHOCTH.

OTHOCUTENBHOCTh OJHOBPEMEHHOCTU. 3aMe/IJICHUE BPEMEHH U COKpAIICHUE
JUIMHBI.

IIpocmpancmeenno-epemennoti unmepsai. Ilpeoopazosanus
Jlopenya. Ycnosue npuuunnocmu.

Ipaxmukym
Ipaxmukym
OHEeprus U UMILYJIbC PEIATUBACTCKOM yacTULIbl. CBsI3b MacChl C SHEPruein
Y UIMITYJIBCOM PENIATUBUCTCKON YaCTHUIIbI. DHEPTHS OKOSI
TexHu4ecKue yCTpouCcTBa U TEXHOJIOTHYECKHE MTPOLIECCHI: CITYTHUKOBBIE
MPUEMHUKH, YCKOPUTENH 3apsKEHHBIX YACTHIL
IIpakTukym
[IpakTuKymM

JlaGoparopHas pabota

KBanToBas ¢pusuka 15/25
KopnyckyasipHo- BoTHOBO q1yaiau3m 6/15

PaBHOBecHOE TEIIIOBOE U3IIy4YEHUE (M3Iy4eHHEe aOCOMIOTHO YEPHOTO TEeNa).
I'umoresza M. Ilinanka o KkBaHTax.
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®DOTOHBI. DHEPTHUS U UMITYJILC (POTOHA.

3axon cmewenusn Buna.

ObvsicHeHue 0CHOBHBIX NPUHYUNOSE OCUCMBUSL MEXHUYECKUX
yempoucme, maxkux Kak: Cnekmpomemp, (pomoaiemeHnm,
gomooamuux, myHHeNbHbIU MUKPOCKON, COIHEYUHAsl bamapest,
€8emoouoo.

Pewenue pacuémmuwvix 3a0au ¢ 16H0 3a0aHHOU U HEABHO
3A0AHHOU PU3UUECKOU MOOENbIO C UCNOIb308AHUEM OCHOBHBIX
3aK0HO08 U (hopmyn no meme «Keanmosvie s6neHusn .

®oroaddext. Onpithl A. I'. Cronerosa. 3akonsl hoTodddexTa.

Ypasuenue DiHmTelHa 1 Gotodddexra. «Kpacnas rpanuna» porosrddexra.

Onpeodenenue ycnoguil nPUMEHUMOCHU K8AHMOBOU MOOelU
ceema.

AHanu3z K6aHMOBbIX NPOYECCO8 C UCNONbI0BAHUEM YPAGHEHUS
Duinwmetina ona opomospgexma, npunyuna coomHoueHut
Heonpeodenénnocmu I eiizenbepeaa.

Peuienue xauecmseenHnblx 361@6111, mpe6yi0u4ux NPpUMEHEHRUA
3Hanul no meme «Keanmosuvle si61eHusy.

JlaBneHue cBeTa (B 4aCTHOCTH, /IaBJIEHUE CBETA Ha a0COJIIOTHO MOTJIOLIAIOIITYIO
U a0COTIOTHO OTpaXkarollyto nosepxHocTs). OnbiTh I1. H. JleGenena.

TexHu4eckue ycTpoicTBa U TEXHOJOTUUECKHE MPOIECCHI: CIIEKTPOMETP,
dborodnemMeHT, POTONATIMK, TYHHENbHBI MHKPOCKOTI, COTHEUHAs OaTapes,
CBETOIHO/T
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Bonnosvie ceoticmea uacmuy. Bonnsl de bpotina. [nuna
80/1Hbl 0e bpotlns u pasmepwvl obracmu 1oKaIU3ayUY
osudicywetics wacmuywvl. Kopnyckynapro-eonnosoii oyanusm.

Juppaxyus 21ekmpoHo8 Ha KpUcmaiiax.
Cneyughuxa uzmepenuii 8 mukpomupe. Coomuoutenus
Heonpeodenéunocmeil I etizenbepea

Pewenue kxauecmesennwvix 3a0au, mpebyrowux npumereHus
3Hanuti no meme «Keanmosvie saenenusy.

®dusuka atroma 4/5

OmnBITH 110 UCCIIEAOBAHUIO CTPOEHUs aroma. [ImaneTapHas Moienb aToma
Pezepdopna.

[Tocrynatsl bopa. M3nydyenue u noriomenue (OTOHOB IPH IIEpeXo/ie aToMa
C OJTHOTO YPOBHsI SHEPIUU Ha APYTOM.

AHanu3z K6aHMOBbIX NPOYECCOB HA OCHOBE NEPBO2O U 8MOPO2O
nocmynamos bopa

Ilpakmuxym
Ilpakmuxym

Bunpei cniexktpos. CriekTp ypoBHEH 3HEPTUH aTOMa BOJIOPO/aA.

CrioHTaHHOE U BBIHYKJEHHOE U3J1y4eHHE CBETA.

TexHu4eckue ycTpoucTBa U TEXHOJIOITMYECKUE TIPOLECCHI: CIIEKTPAIIbHBIA aHAIN3

(crieKTpoCKoOII), J1a3ep, KBAHTOBBI KOMIIBIOTED
[IpakTukym
[IpakTukym
JlaGopatopHas pabota
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du3nKa AaTOMHOI0 JIPA U 3JIeMeHTapPHBIX YacTHil 5/5

Hyxnonnas monens snpa ['efizenbepra—Banenko. 3apsia siapa. MaccoBoe 4uciio
anpa. M3oromnsr.

PagnoaktuBHOCTB. Anb(a-pacnaa. DIEKTPOHHBIN U MTO3UTPOHHBIN OeTa-pacna.
I"amma-uzimyuenue.

Ilpaxmukym
Ipaxmukym
Pewenue 3a0au

DHeprus CBS3M HYKJIOHOB B sijipe. SnepHbie cuibl. [ledext maccsl siapa. SnepHbie

peakuuu. /leneHue u cuHTE3 AAEP

SAnepusie peaktopsl. [Ipo6iieMb! ypaBisieMoro TepMOSIEPHOTO CUHTE3A.

DKOJIOTMYECKUE aCIIEKTHI Pa3BUTHUSI SIIEPHON SHEPTETUKH.
Ipaxmukym
Ipaxmukym
Pewenue 3aoau

MGTOI[BI pCFI/ICTpaIII/II/I 1 UCCIICAOBAHUA BJIGMCHTapHBIX qacTui.
DyHIaMEeHTaAIbHbIE B3aUMOJIEHCTBUS. baprOHbI, ME30HBI U JIEITOHBI.
[IpencraBnenue o CranaaptHOM Moaenu. KBapk-TiirooHHAs MOJIENb aIpOHOB.

®wusuka 3a npenenamu CtanaapTHOW Moenu. TéMHass MmaTepust U TEMHAS SHEPTHSL.

EnuncTBO DM3Mueckoil KapTUHBI MUPA.
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TexHuuecKre yCTpOMCTBA U TEXHOJIOTMYECKUE TPOLIECCHI: TI03UMETP, Kamepa
Bunbcona, siiepHbIii peakTop, TEPMOSIIEPHBII peakTop, aToMHas 6oMoa,
MarHUTHO-pE30HAaHCHas TOMorpadus

Ilpakmuxym

Ilpaxmukym

Pewenue 3a0au

DJ1eMeHThI ACTPOHOMHU U acTpodu3uku 7/12

MeTtoas! acTpoHOMHYECKUX HccenoBanuil. CoBpeMeHHbIEe ONTHUECKNE TEJIECKOIIbI,
PaluoTeNIECKOIIBl, BHEATMOC(EpHAast ACTPOHOMHUSI.

Bun 38é3mH0T0 HeOa. Co3Be3us, spKue 3BE3/BI, IIIAHETHI, UX BUANMOE JBIKCHHE.

Omanwt pazeumus acmponomuu. Ilpuxnaonoe u
MUPOBO33pEHUecKoe 3HaueHue acmporomuu. Ipumernumocmo
3AKOHO8 PU3UKU 0151 0OBACHEHUSL NPUPOObI KOCMUUECKUX
00beKmos.

OcnosHnvle cozeezous CesepHozo nonyuwapus u apKue 36e30bl

Ponv acmponomuu 6 cospemennoii kapmune mupa, 8
NpAKmMu4ecKkoli 0esimenbHOCmuy 4en106eKa u OaibHetiuem
HAYYHO-MEeXHUYECKOM PA36UMulL.

CosHeyHas cucrema.

Comare. ComaedHas akTUBHOCTD. VicTouHuK sHeprun CoTHITA U 3BE3I.
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3BE31bI, UX OCHOBHBIC XapaKTEPUCTUKH. JlnarpaMMa «CIeKTpalibHbIH Ki1ace —
CBETUMOCTBY. 3BE3/IbI IIaBHOM MOCIIEIOBATEIBHOCTH. 3aBUCUMOCTh «Macca —
CBETUMOCTB» JJIs 3BE3]] TTIABHOM MMOCIe0BaTeIbHOCTH. BHyTpeHHEe cTpoeHue 3BE3 .

Ilpaxmukym

IIpakmukym

Obobwenue u cucmemamu3zayust COOEPHCAHUS PA30el08
Kypca «Mexanuxay,

CoBpeMeHHBIE PEACTABICHUS O TPOUCXOXKICHUH 1 3BOIOIMU CoJHIIA U 3BE3/. DTarbl
JKU3HU 3BE3I.

Muneunsiii [TyTe — Hama Nanaktuka. [lonoxenue u amwxenue Conxua B ['anaktuke. TUIbl
TaJIaKTUK. PaguoranakTuky u kBasapsl. YEpHbBIE ABIPHI B APAX TAIAKTHK.

Ob60o6wenue u cucmemamu3ayus COOEPAHCaHUs pazoenos
Kypca «Mexanuxay,

Ob60o6wenue u cucmemamu3ayus COOePAHCaHUs pazoenos
Kypca «Mexanukay,

Ob0o6wenue u cucmemamu3ayus COOEPHCaAHUsl pazoeos
Kypca «Monexkynsapras pusuxa u mepmoOUHaAMUKAY,

Bcenennas. Pacmmpenne Beenennoii. 3akon Xab60:1a. Pazberanme ramaktuk. Teopust
Bonbmoro B3peiBa. PenukToBoe u3nyueHue.

MacmraGHas ctpyktypa BeenenHoil. MeraranakTuka.
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Heperménnsie mpobiaeMbl acTpOHOMHUH

Obodwenue u cucmemamu3ayusi COOEPIUCAHUSL PA30€108
Kypca «Monexkynsapras usuxa u mepmooOuHamuxay,

Obodwenue u cucmemamu3ayusi COOEPIUCAHUSL PA30€108
Kypca «Monekynsipras puzuxa u mepmoOuHaAmMuKa,

Ipumenenue ocHo8ONONAAIOWUX ACPOHOMULECKUX
NOHAMUL, 3aKOHO8 U Meopull /i AHAAU3A U 0OBACHEHUs
Qusuueckux npoyeccos, NPOUCXOOAUUX 6 36€30aX, 8 36E30HbIX
CUCEMAX, 8 MENC2ANAKMUYECKOU cpede, O8UNCEHUS
HebeCHbIX mei, 9600YuU 36€30 U Bcenentoil

O00011IeH e U cUCTEMaTH3aIMs COJIepKaHus pa3iena Kypca «MexaHuka

O06o0011eHre U cucTeMaTr3alys CoAepKaHus pasaena Kypca «MosekynapHas Gusuka
Y TEPMOTUHAMHKAY

Ob60o6wenue u cucmemamu3ayus COOePAHCaHUs pazoenos
Kypca « dneKmpoOuHamuray

Ob0o6wenue u cucmemamu3ayus COOEPHCaAHUsl pazoeos
Kypca «neKmpoouHamura

Obobwenue u cucmemamu3ayus COOEPHCaAHUsL pazoeos
Kypca « dneKmpoOuHamMuKay

Peseps

Pezeps
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