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IHHOACHUTEJIBHAS 3AIIMCKA

MopnenbHass CHHXpPOHU3UpPOBaHHAs padouas mporpaMMa 0a30BOTO0 M YIIIYOJIEHHOTO HM3YYEHHUsS NpeaMera
«Dusuka» B 10-11 kmacce pazpaborana Ha ocHOBe Pabouux mporpamm cpeaHero o0mero oopazoBaHUs IO
¢us3uke (0a30BBId ypOBEHb, YIIYOJIEHHBIM  ypOBEHB), OMAOOPEHHBIX pelIeHueM (eaepabHOrO y4eOHO-
METOAMYECKOT0 00BEAMHEHNS 110 001eMy oopaszoBanuto ot 29.02.2022r., mporokon 7/22.

JlaHHas mporpamMma CIIy)KUT OCHOBAHHMEM JUIS YYHUTENS 10 pa3padoTKe pabdodeil mporpammbl 1Mo (U3MKe B
KJlaccax, Ile pean3yroTcs MYIBTHIPOGUIbHBINA yaeOHbIi TuiaH. B paznmene «Temarndeckoe ImiiaHUPOBAHUE)
yueOHOT0 Kypca conuepkaHue 00y4eHUs: CHHXPOHH3HPOBAHO JUIsi OCBOCHHS 00YJarOIIMMHUCS MpeMeTa Kak Ha
0a30BOM, TaK U yIITyOJICHHOM ypPOBHE.

JanHasi mporpamma OmpeAeiseT o00s3arelbHOE TPEIMETHOE CONIEp)KAHWE, YCTAHABIMBACT IPUMEPHOE
pacnpezieneHue y4eOHBIX YacoB 1O TEeMaTHYECKHM paslieliaM Kypca M PEeKOMEHIYEMYIO IOCIIe0BaTEIbHOCTh
W3y4YCHUS TEM U Pa3/IeioB YUEOHOTO MpeaMeTa ¢ yUETOM MEKIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBS3EH, JIOTUKU
yueOHOTO Tpolecca, BO3PAaCTHBIX OCOOEHHOCTel oOydarommxcs. [Iporpamma na€r mpeacTaBieHHE O LEIsX,
cooepoicanuu, obujerl CTpaTeruu OOyYeHUs, BOCHUTAHUS U Pa3BUTHS OOy4aroIIMXCs CpeACTBaMH Y4eOHOTO
npeaMera «Pu3MKa» Ha yITyOJIEHHOM YPOBHE M 0a30BOM YPOBHE.

M3yuenue Kypca @usuku yenyOnéHHo2o YpoGHs NO36OISIEm  pPeanu308amb  3a0aui  NPoecCUOHATbHOU
opueHmayuy, HANpAaeieHo HA CO30aHue YCI08Ull 01 NPOAGLEHUs CEOUX UHMEIEKMYAIbHbIX U MBOPYECKUX
CNOCOOHOCMEl KANCObIM VHAUUMCS, KOMOpble HeoOX00uMbl 05l NPOOOINCEHUS 00PA306AHUSL 8 BbICUIUX VHEeOHbIX
3a8€0eHUsAX N0 PAZTUYHBIM PUUKO-MEXHULECKUM U UHHCEHEPHBIM CReYUATbHOCHIAM.

B mporpamMe omnpenenstoTcs IJIAHUPYEMbIE Pe3yJbTaThl OCBOSHHS Kypca (H3UMKU Ha YPOBHE CPEIHETO
obmiero oOpa3oBaHMA: JUMYHOCTHBIC, METANpPEJMETHBIE, MPEeIMETHBIE (Ha yrTyOn€HHOM M 0a30BOM ypOBHE).
Hayuno-meTtononornueckoit OCHOBOW i pa3paOOTKM TpeOOBaHWUN K JTUYHOCTHBIM, METANpPeAMETHBIM
Y TIPEIMETHBIM pe3ylbTaraM OOYYalolINXCsl, OCBOMBIIMX IPOTPaMMy CpPEIHEro oO0Imero oOpa3oBaHUs Ha
yIIyONEHHOM YPOBHE, SIBJISIETCS] CUCTEMHO-IEATEIBHOCTHBIN MOIXO/I.

IIporpamma BKJIIOYAeT:
naaHupyemvle pe3yibmamsl OCBOCHHSA Kypca (U3WKHA Ha YIIIyOn€HHOM M 0a30BOM ypOBHE, B TOM YHCIE

npeomemubie pe3yibmamol 10 ToJaM 00yUYeHHUS;
cooepoicanue yuebHo2o npeomema « Duzukay» no cooam ooy4enus;
npuMepHoe memamuieckoe NIAHUPOBAHUe C yKa3aHUEM KOJIMYECTBA YacOB Ha HU3y4YEHHE KaKJIOW TeMbI

U NPUMEPHOUL XAPAKMEPUCMUKOU Y4eOHOU 0esamelbHOCMU Y4auuxcs, pealn3yeMoi IPH U3yYeHUH YTHX TEM.

[IporpaMma uMeeT NpPUMEPHBIH XapakTep U MOXKET ObITh HCIOJNB30BaHA YUUTENIAMU (DU3UKH  JUIS
COCTaBJICHHUS CBOMX PA0OYHX POTPAMM.

Pabouast mporpamma He CKOBBIBAET TBOPUYECKYIO MHUIIMATUBY YUUTeNeH U MPEAOCTaBIseT BOSMOKHOCTH JUIS
peanu3ani pa3IMYHBIX METOJMYECKUX TIOAXOIOB K MPEMoJaBaHui0 (H3uku Ha yrTyON€HHOM M 0a30BOM
YPOBHE TIpU YCJIOBUM COXpaHEHUs oOO0s3aTelnbHON wyacTh coaepkaHus Kypca. KommuecTBo dacos
B TEMaTHYECKOM IUIAHUPOBAHWU Ha M3y4YCHHE KAKIOW TEMBI SIBISIETCS OPUEHTHPOBOYHBIM M MOXET OBITH
M3MEHEHO KaK B CTOPOHY YMEHBIIEHHS, TaK U YBEJIHYEHHUS B 3aBUCHMOCTH OT PEATMU3yEeMbIX METOAMYECKUX
MOJIXOIOB ¥ YPOBHSI ITOJITOTOBIICHHOCTH YYaIIHXCS.

KypcuBoM B TekcTe mporpammbl BbIIENEHBI 3eMeHThl Llenu u 3amaun, IlpeaMeTHBIX pe3ynbTaTtoB U
Conepxanus yaeOHOTO MaTepraa, KOTOPbIE MPECTABICHBI U N3yUeHHs Ha YIITyOJIEHHOM ypOBHE

OBILIASA XAPAKTEPUCTUKA YYEBHOI'O IPEIMETA «®PU3UKA»

O®u3nka Kak Hayka o HauOojiee OOIIMX 3aKOHaX IPUPOABI, BBICTYNAas B KauecTBe Y4eOHOro IpenMera
B IIIKOJIE, BHOCHUT CYIIECTBEHHBIM BKJAJ B CUCTEMY 3HaHUH 00 okpyxkawomem wmupe. LIkombHBI Kypc
(UBUKH — CHCTEMOOOPA3YIOMUNA ISl €CTECTBEHHO-HAYYHBIX yYUEOHBIX MPEAMETOB, MOCKOJIBKY (DHU3UUYCCKHE
3aKOHBI JIS)KAaT B OCHOBE IMPOIIECCOB U SBJICHUIA, U3y4yaeMbIX XUMHUEH, Ouonorueit, pusudeckorr reorpadueit
U acTpoHoMuel. Vcrnonb3oBaHWE W aKTUBHOE NpHUMEHEHHE (U3MUECKUX 3HAHUWA OMNpEeNeNnsio XapakTep
u OypHOE pa3BHTHE DPAa3HOOOPA3HBIX TEXHOJOTWH B cepe HHEpreTHKH, TPAHCIOpPTa, OCBOCHUS KOCMOCA,



MOJIy4EHHUsI HOBBIX MaTepUasoB C 3aJaHHBIMH CBOMCTBaMHU U Ap. V3ydeHue (U3MKW BHOCHT OCHOBHOW BKIIAJ
B (DOPMHUPOBAaHHE €CTECTBEHHO-HAYYHOM KapTHHBI MHUpa ydaluxcs, B (GOpPMHpPOBAHHE YMEHUH NPHUMEHATbH
HAyYHBI METOJ TO3HAHUS MTPH BHIITOJTHEHUH UMU YY€OHBIX UCCIICIOBAHUIMA.

B ocHOBy kypca ¢u3uku cpenHell LIKOJIBI IOJOXKEH psAl WACH, KOTOpble MOXKHO paccMaTpuBarh Kak
MPUHITUIIBI €T0 TOCTPOCHHUSL.

Hoea uyenocmmnocmu. B COOTBETCTBUM C HEW Kypc SBISETCA JIOTMYECKH 3aBEPIIEHHBIM, OH COAEPXKUT
Marepuai U3 BceX pas3zienoB (GU3MKHU, BKIIOYAET KaK BOMPOCHI KIIACCUYECKOM, TaK U COBPEMEHHON (DPU3UKH.

Hoea zenepanuzayuu. B cooTBETCTBUM € HEll Marepuan Kypca (U3MKH OOBEIUHEH BOKPYI (U3NYECKHUX
Teopuil. Benymum B Kypce sBisieTcss (HOpMUpPOBAHHME TNPEACTABICHUI O CTPYKTYPHBIX YPOBHSX MAaTepHHy,
BEIIIECTBE U I0JIE.

Hoea cymanumapusayuu. EE peanuszanus NpeAnonaracT HCIOJb30BaHUE TI'yMaHUTAPHOIO IOTEHLMAja
¢bu3nyeckoil  HayKd, OCMBICIEHHE CBS3M  pa3BUTUS  (QU3MKM € pa3BUTHEM  OOLIECTBA, A TaKXke
C MHUPOBO33PEHYECKUMH, HPABCTBEHHBIMH U HKOJIOTHYECKUMU TIPOOIeMaMH.

Hoea npuknaonoit nanpaenennocmu. Kypc ¢uzuku yriyOnEéHHOro ypOBHS HPEAINOJaraeT 3HaKOMCTBO
C IIMPOKUM KPYrOM TEXHHUYECKUX M TEXHOJIOTUYECKHUX MPHJIOKCHUH M3YUYEeHHBIX TEOpHH H 3aKOHOB. [Ipu aTOM
paccMaTpUBarOTCs Ha YPOBHE OOLIMX IPEACTABICHUN U COBPEMEHHbIE TEXHUYECKHE YCTPOICTBA U TEXHOIOTUH.

Hoea 3konocuszayuu peanusyercss IOCPEICTBOM BBEACHUS DJIEMEHTOB COJIEPXKAHUSA, IOCBAIIEHHBIX
9KOJIOTUYECKUM Mpo0JIeMaM COBPEMEHHOCTH, KOTOPBIE CBSI3aHbl C PA3BUTHEM TEXHUKH U TEXHOJIOTUH, a TaK¥Ke
00CYXJI€HUSI ITPOOJIEM PallMOHAIBHOTO IPUPOIOIIOIL30BAHUS U 3KOJIOTMUECKON 0€30IacCHOCTH.

OcBoeHue copep:kaHusl MPOTPaMMBI JOJDKHO OBITh MOCTPOCHO HA MPHUHIIMIIAX CHCTEMHO-AEATEIbHOCTHOTO
noaxoaa. Jlnsg ¢usuku peanuzanus 3THUX NPUHLMIIOB Oa3supyeTcss Ha MCIOJIb30BAHUU CaMOCTOSITEIBHOIO
HKCTIEPUMEHTA KaK IMMOCTOSHHO JIeHCTBYIONIEero (pakropa yueOHOTO Tpouecca. [{is yenyonénHozo yposHs — 3mo
cucmema camoCcmoAmenbHO20 YYEHUUECKO20 IKCNEPUMEHmMA, 6KII0Uaoue2o @poumanvhvle yueHUuuecKue
OnbiMbl NPpU U3VHEHUU HOB020 Mamepuana, 1adopamopuvie pabomuvl u pabomel npaxmuxyma. llpu smom
803MOJICHBL 08a cnocoba peanuzayuu GuU3UYecKo20 npakmuxyma. B nepsom ciyuae npakmukym npogooumcs
au6o 6 konye 10 u 11 knaccos, 1ubo nocie nepeoco u 6mMmopo2o NOAY200Ull 8 KAHCOOM U3 IMUX Kiaccos. Bmopoti
Ccnocob — smo unmezpayusi pabom NPaKmukKyma 6 cucmemy 1abopamopHbix pabom, Komopwvie NpoeoOsmcsl
6 npoyecce uzyyenus pazoera (memwvt). Ilpu omom nod pabomamu  NPAKMUKYMA — NOHUMAEMCS
camocmosmenvHoe Ucciedosanue, Komopoe npo8oOUMcs o pyko8oOCmMay C8EPHYMo20, 0000w eéHH020 6uda He3
noOula2o80t UHCMPYKYUU.

B mporpamme cuctemMa y4eHHYECKOTO SKCHEPUMEHTA, JIAOOPATOPHBIX pabOT M MpaKkTHKyMa Ipe/cTaBleHa
€IMHBIM IepeyHeM. BbIOOp TeMaTuku s 3TUX BHUJOB YUYEHHYECKUX NMPAKTUUYECKUX pabOT OCYIIEeCTBISETCS
y4aCTHHKaMHU 00pa30BaTebHOIO TIpolecca HCXOAs U3 OCOOEHHOCTEH IMOYypOYHOIO IUIAHUPOBAHMS
U ocHallleHUs KkabuHeta ¢u3uku. Ilpu sTOM oOecneunBaeTcsi OBIaJeHHE OOYYAIOIIUMUCA YMEHHUSIMHU
IPOBOAMTH NpPSMbIE U KOCBEHHBbIE M3MEpPEHMs, UCCIEIOBAHUS 3aBUCHUMOCTEH (PU3MUECKUX BEIMYUH
1 TIOCTAHOBKY OIIBITOB IO MPOBEPKE MPEIOKEHHBIX TUIIOTES.

Bonbiioe BHUMaHuE ynensieTcss pelIeHHI0 pacy€THBIX M KAYeCTBEHHBIX 3aaad. IIpu 3ToM aist pacuéTHBIX
3a/lad MPHOPUTETOM SIBIAIOTCS 3aJa4d C SIBHO 3a/laHHOM u HesaeHo 3adanHoti  (QU3NYECKOW MOJENbIO,
MO3BOJISIIOIME MPUMEHSATh H3y4YeHHbIE 3aKOHBI M 3aKOHOMEPHOCTH Kak M3 OJHOIo pasjena Kypca, Tak
Y UHTETpUpYs NMPUMEHEHUE 3HAHUN W3 Pa3HbIX pa3nenoB. [[1si kauecTBEHHBIX 3a]ad MPUOPUTETOM SIBIISIFOTCS
3aJjaHus Ha OOBSICHEHME / TpelicKa3aHhe IMPOTeKaHHs (U3NYECKUX SBIEHUH U MPOLECCOB B OKpYXarolei
XKHU3HU, TpeOyromue BbIOOpa pU3ndecKoi MOIEN Al CUTYallH MPaKTUKO-OPUEHTHPOBAHHOTO XapaKTepa.

B cootBerctBun ¢ tpeboBanusimu ®I'OC COO k marepuanbHO-TEXHHMUECKOMY OO€CIeYeHHI0 yueOHOTro
nporecca Kypc GU3MKH yriyonéHHOro M 06a30BOr0 ypOBHS B CpPEHEN IIKOJIE JAOJDKEH U3ydaTbcs B YCJIOBHMAX
npeaMeTHOro kadouHera. B kabunere U3k TOMHKHO OBITH HEOOXOAMMOE JabopaTropHOEe 000PYIOBaHHE IS
BBINOJIHEHHS YKa3aHHBIX B MPOTpaMMe YYEHHUYECKUX OIBITOB, JIAOOPATOPHBIX PabOT M paboT MpaKTUKyMa,
a TaKk)Ke IEMOHCTPALMOHHOE 000pY/I0BAHUE.

HemoHcTpanioHHoe  oOopynoBaHue  (OPMHPYETCS B COOTBETCTBHHM  C MPUHLUIIOM  MHHHUMAJIbHOM
JOCTaTOYHOCTH M OOECIEeYMBAET MOCTAHOBKY IMEPEYMCICHHBIX B IIPOrpaMMe KIIIOYEBBIX JE€MOHCTpPALUi s
UCCIICIOBAHUSA HW3y4aeMbIX SIBICHUH M MPOIECCOB, SMIUPUYECKUX U (PYHIAMEHTAIbHBIX 3aKOHOB, HX
TEXHUYECKHX IPUMEHEHUH.

JlaGoparopHoe 000pyIOBaHUE ISl YIEHUUYECKUX MPAKTHUECKUX padoT (GopMHpYETCs B BHJIE TEMAaTHUECKUX
KOMIUIEKTOB U o0ecre4yuBaeTcsl B pacy€re OAHOIO KOMIUIEKTa Ha JByX oOydarommxcs. Temarndeckue



KOMIUIEKTBI J1TaO0paTopHOro 00OpYyIOBaHUS JOJKHBI OBITH TOCTPOCHBI Ha KOMILJIEKCHOM HCIOJIb30BAHUH
AHAJOTOBBIX M HU(POBBIX NMPHOOPOB, a TAKXKE KOMIBIOTEPHBIX W3MEPHUTENBHBIX CHCTEM B BHAE IH(PPOBBIX
naboparopuid.

HEJIN U3YYEHUSA YYEBHOI'O ITPEIMETA «®U3UKA»

OCHOBHBIMU IEJIIMU U3Yy4€HUS (PU3UKHU B 00IIEM 00pa30BaHUU SIBIISIFOTCS:

e (opmupoBaHHE UHTEpEca U CTPEMIICHHUSI OOYUAIOIIUXCS K HAYYHOMY M3yUYEHHUIO MPUPOJBI, Pa3BUTHE UX
MHTEIJUIEKTYaIbHBIX U TBOPYECKHX CIIOCOOHOCTEH;

® Dpa3BUTHE TMPEICTABICHUI O HAyYHOM METO/AE TO3HAaHUS U (OPMHUPOBAHUE HCCIIEIOBATEIHCKOTO
OTHOIICHUS K OKPY>KAIOIIUM SIBJICHUSIM;

e (opmupoBaHME HAay4YHOTO MHPOBO33PEHHUS KaK pe3yJabTaTa H3y4eHHsS OCHOB CTPOCHHSI MaTepHUH
1 QyHIaMEHTAIbHBIX 3aKOHOB (PU3UKH;

e (opmHpoBaHHE YMEHUH OOBSICHATH SBJICHUS C UCIOIB30BAaHHUEM (HU3UUECKUX 3HAHUH M HAYYHBIX
JI0Ka3aTesIbCTB;

e (opmupoBaHHe TpPEACTaBICHUN O POIM (PU3MKHU ISl PA3BUTUS APYTUX €CTECTBEHHBIX HAyK, TEXHUKH
M TEXHOJIOTHI;
passumue NpeocmagieHuli 0 603IMONCHBIX cepax Oyoyujeli npogeccuoHatvbHol OessmenbHOCmU,
CBA3AHHBIX C PUBUKOT, NOO2OMOBKA K OdIbHeliuleMy 00VUeHUI0 8 SMOM HanpasieHuu.

e JlocTmKeHHE STHX Iiesiell o0ecreunBaeTCsi peleHneM ClIeayIoNiX 3a1ad B IMpolecce U3y4eHnus Kypca
(GU3MKK Ha YPOBHE CPEAHETO 00IIero oopa3oBaHus:

e npuoOpeTeHHe CUCTeMBbl 3HaHMKA 00 OOmUX (QHU3MUECKUX 3aKOHOMEPHOCTSX, 3aKOHAX, TEOPHSX,
BKJIIOYasl MEXaHUKY, MOJEKYIAPHYIO (U3HKY, JJIEKTPOJUHAMUKY, KBAHTOBYIO (U3UKY U AJIEMEHTHI
acTpOoU3UKH;

e (opMHpOBaHWE YMEHUH NPUMEHSTh TEOPETHUECKHUE 3HAHUS JUIA OOBSCHEHUs (PU3MUYECKUX SIBICHHHA
B IIPUPOJIE U JUISI IPUHATHUS IPAKTUUECKUX PELICHUH B TOBCEAHEBHOM KU3HM;

® OCBOEHHME CHOCOOOB pelIeHHs pPa3IMYHbIX 3a/au C IBHO 3aJlaHHOM (PU3MuYecKol MoJenblo, 3ajad,
MOJIPa3yMEBAIOIINX CaMOCTOSTENIEHOE CO3/IaHne (PU3MUECKON MOJeNH, aJIeKBaTHON YCIIOBHSM 3aJ1aud,
B TOM YHCJIE 33/1a4 MH)KEHEPHOTO XapaKTepa;

® [OHHMMaHHME (PU3NYECKUX OCHOB U MPUHIUIOB JAEHCTBUS TEXHHUUECKUX YCTPOMCTB M TEXHOJIOIMYECKUX
MIPOIIECCOB, UX BIUSHUS HA OKPYKAIOIIYIO CPELY;

® OBJAJICHUE METOJAMH CaMOCTOSITENIFHOTO TUIAHWPOBAHMS M MPOBEACHUS (PU3MUECKUX IKCIIEPUMEHTOB,
aHaJM3a U UHTepIpeTalu HHPOPMAIIUH, OTIPE/IEIEHHUs T0CTOBEPHOCTHU MOIY4YEHHOTO Pe3y/abTara;
CO3JJaHHME YCIIOBHH JJISi Pa3BUTH YMEHHH MPOEKTHO-HCCIEN0BATEIBCKOM, TBOPUECKOM JESITEIhHOCTH,
passumue unmepeca K cpepam npogheccuoHanbHOU 0esimelbHOCMU, C8A3AHHOU C PUUKOU.

MECTO YYEBHOI'O IPEIMETA «®PU3UKA» B YHEBHOM IIVIAHE

B cootBerctBuu ¢ ®I'OC COO yrny0n€HHbIN ypoBeHb U3ydeHus yueOHoro npeamera «dusnka» Ha ypoBHE
cpemHero o0mero oopa3oBaHus BEIOUpaETCsl 00YJarOIIUMHUCS, TITIAHUPYIOIIUMHU MPOJOKeHnEe 00pa3oBaHUsI IO
CHEHAIbHOCTSIM (PU3UKO-TEXHUYECKOTO POdUIIs.

Y4eOHBIM IIJIaHOM MPEAyCMOTpPeHO u3ydeHue pusuku B 00béme 340 4 3a nBa roga oOydeHUs: 5 9 B HEACIIO
B 10 m 11 kimaccax, Ha 0a3oBOoM ypoBHEe B 00BEMe 1369 3amBa roma oOyueHuss mo 24 B Heaemo B 10
u 11 xnaccax. B remarndeckom rranupoBanuu uist 10 u 11 kiaccoB mpemnonaraloTes pe3epB BpeMEeHH, KOTOPBIi
YYUTETh MOXKET UCIIOIB30BaTh M0 CBOEMY YCMOTPEHHIO, U TIOBTOPUTEIIBHO-0000IIAIOIINE YPOKH.

IINIAHUPYEMBIE PE3YJIBTATBI
OCBOEHMSA YYEBHOI'O IPEIMETA «®PU3UKA»
HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHUA




OcBoenue ydebHoro mpeamera «Pu3mka» Ha ypoBHE cpemaHero oOmiero oOpaszoBaHus (YDIyOJEHHBIA W
0a30BBIIl  YPOBEHB) MOJDKHO 0OOECIeunBaTh JOCTI)KCHHE CIEAYIONIUX JIMYHOCTHBIX, METapeIMETHBIX
U TIPEIMETHBIX 00pa30BaTeIbHBIX PE3YJIbTATOB.

JIMYHOCTHBIE PE3YJIBTATbI

I'pasrcoanckoe éocnumanue:
e Cc(hHOpMUPOBAaHHOCTh TPAXKIAHCKOW MO3ULIHMH OOYYAIOMIErocss KaK aKTUBHOTO W OTBETCTBEHHOTO
qJIeHa POCCUIICKOTO 001IecTBa;
® [IPUHATHE TPATULMOHHBIX OOIIEYETOBEYECKUX I'YMAaHUCTUYECKUX U IEMOKPAaTUUECKUX LIEHHOCTEH;
® TOTOBHOCTb BECTH COBMECTHYIO JESATEIbHOCTh B MHTEpECAaX TI'PakJaHCKOro oOIIecTBa, y4aCTBOBAThH
B CaMOYIIPABJICHUU B LIKOJIE U JETCKO-IOHOLIECKUX OPraHU3aLUAX;
e YyMEHHE B3aMMOJICHCTBOBATH C COUMAIBHBIMA HHCTUTYTAMH B COOTBETCTBHHM C MX (DYHKIHMAMHU
U Ha3HAYCHUEM;
® TOTOBHOCTb K T'YMaHUTapHOU U BOJIOHTEPCKOM NEATEIBHOCTH.
Hampuomuuecxoe eéocnumanue:
e c(opMHPOBAHHOCTH POCCUNCKON IPaXAAHCKON HAEHTUYHOCTH, IaTPUOTU3MA;
® [ICHHOCTHOE OTHOUIEHUE K IOCYAapCTBEHHBIM CUMBOJIaM; TOCTHKEHUSIM Poccuu B GU3UKE U TEXHUKE.
ﬂyxoeuo-npaecmeenuoe eocnumanue:
¢ c(opMHPOBAHHOCTb HPABCTBEHHOI'O CO3HAHUS, ITUUECKOTO MTOBE/ICHUS;
® CroCOOHOCTH OLEHHBATH CUTYALMIO ¥ IPUHUMATh OCO3HAHHBIE PEUICHHUs, OPUCHTUPYSICh Ha MOPAJIbHO-
HPaBCTBEHHBIE HOPMBI U LIECHHOCTH, B TOM YHUCJIE B I€ATEIBbHOCTU YUYEHOIO;
® OCO3HaHME JJMYHOTO BKJIAJIa B IOCTPOCHUE YCTOMUMBOTO OyIyIIero.
Ocmemuueckoe 6ocnumanue:

® OSCTETHYECKOE OTHOILIEHUE K MUPY, BKJIIOYas 3CTETUKY HAyYHOTO TBOPYECTBA, MPUCYLIETO (hU3HUECKOU
HayKe.

Tpyoosoe éocnumanue:

e UHTEpEC K pa3IMuHbBIM cepaM mpodeccuoHanbHON JeSTENbHOCTH, B TOM YHCIIE CBA3AHHBIM C (PU3UKOI
Y TEXHUKOW, YMEHHUE COBEpIIaTh OCO3HAHHBIA BBIOOp Oymymiedt mpodeccun U peannu30BBIBATH
COOCTBEHHBIE )KM3HEHHBIC TUIAHBI;

® TOTOBHOCTH U CIIOCOOHOCTH K 00pa30BaHUIO M camMO0Opa30BaHHIO B 00MacTU (U3UKH HA MPOTSHKEHUH
BCEH KHU3HHU.

DKonozuueckoe eocnumanue:

¢ copMHPOBAHHOCTH SKONOTUYECKOW KYIBTYPhI, OCO3HAHHE TIIOOANBFHOTO XapakTepa SKOIOTHYECKUX
mpo0iem;

® [UJIJAHUPOBAHHWE U OCYIIECTBICHUE JIEMCTBHI B OKpY)KAIOUIEH Cpele Ha OCHOBE 3HAHUS IIelier
YCTOMYMBOTO pa3BUTHS YEIOBEUECTBA,

® pAaCIIMPEHUE OMbITA JEATEIbHOCTH HKOJOTUUECKON HAIPABICHHOCTH HA OCHOBE MMEIOIIMXCS 3HAaHUH 110
¢busuke.

lleuuocmu HAY4YHO020 NO3HaAHUA:

¢ chOopMHPOBAHHOCT, MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO  Pa3BUTHUSA
(bu3nyecKoi HayKu;

® OCO3HaHWE I[IEHHOCTH HAy4YHOW JCSATEIHHOCTH, TOTOBHOCTH B MpOIlECCe M3y4YeHHUs] (DU3UKHU
OCYIIECTBIIATH MPOEKTHYIO U UCCIEA0BATENBCKYIO AEATEIbHOCTh MHANBUYAIbHO U B TPYyIIIE.

B mporecce noctmkeHUs TUYHOCTHBIX PE3YJABTATOB OCBOCHUS MPOTPAMMBI CPETHETO OOIIET0 00pa30BaHUS
mo ¢u3nuke Yy oOydalIIUXCS  COBEPIICHCTBYETCS  OMOYUOHANbHLIL — UHMeLIeKm, TPEINoiaralumi
c(hOpMHPOBAHHOCTb:

- CaMOCO3HAHUs, BKJIIOYAIOIIETO CIOCOOHOCTh MOHUMAaTh CBOE SMOIMOHATIBHOE COCTOSHUE, BHIETh
HaIpaBJICHUS Pa3BUTHsI COOCTBEHHOMN AMOIIMOHATIBLHOM cephl, OBITh YBEPEHHBIM B ce0¢€;
camope2yiuposanusl, BKIIOYAIONIET0 CaMOKOHTPOJb, YMEHHE MPUHUMATh OTBETCTBEHHOCTbh 3a CBOE
MOBEJIEHNE, CIOCOOHOCTh aJaNTHPOBAThCsl K SMOLMOHAIBHBIM H3MEHEHHUSM MU MPOSBISATh T'MOKOCTD,
OBITh OTKPBITHIM HOBOMY;



BHYMpeHHeU Momusayuu, BKIIOYAIOLEH CTPEMJIEHHE K JOCTH)KEHHUIO LIEJIM U YCIIEeXy, ONTHMHU3M,
MHUIMATUBHOCTh, YMEHUE JIeHCTBOBATh, UCXOS U3 CBOUX BO3MOKHOCTEH;

amnamuuy, BKIIOYAIOIIEH CITOCOOHOCTh TTOHUMATh IMOIIMOHAILHOE COCTOSIHHE JIPYTHX, YUYUTHIBATH €ro
P OCYIIECTBICHUH OOIIEHUS, CIIOCOOHOCTh K COYYBCTBUIO U COTIEPEKUBAHUIO;

COYUANbHBIX HABLIKOG, BKIIOYAIOIIMX CIHOCOOHOCTH BBICTPAMBaTh OTHOIIEHUS C APYTHMH JIHOIbMH,
3a00TUTBHCA, IPOSBIISITh UHTEPEC U pa3peliaTb KOHQIUKTHI.

METAIIPEJMETHBIE PE3YJIBTATbI

y}[I/IBepcaJILHbIe NMO3HABATE/AbHbIE TeHCTBUS

Ba3oBLIe JJoruueckue nelcTBUA:

CaMOCTOSITENIbHO (DOPMYJIMPOBATh U aKTyalIM3UPOBaTh IPOOJIEMY, pacCMaTpUBaTh €€ BCECTOPOHHE;
ONPENCIIATH UEIU AEATEIIbHOCTH, 3a/1aBaTh IapaMETPbl U KPUTEPUU UX JOCTUKEHUS;

BBISIBJISITh 3aKOHOMEPHOCTH Y POTUBOPEYHS B PACCMATPUBAEMBIX SIBIICHUSX;

pa3zpabarTpiBaTh IUIAH pEHICHHS TMPOOJIeMbl C y4€TOM aHajdW3a HWMEIONUXCS MaTepUaIbHBIX
Y HEMaTepHUAJIbHBIX PECYPCOB;

BHOCHUTb KOPPEKTUBBI B I€SITEIIbHOCTb, OLICHUBATh COOTBETCTBHE PE3YIbTATOB LIEJISIM, OLIEHUBATh PUCKU
MOCJICICTBUN ACATCIBHOCTH,

KOOPJAMHUPOBATH U BHINIOJHATH PaOOTy B YCIOBHUSAX PEAIBHOIO, BUPTYaJIbHOTO M KOMOMHHUPOBAHHOTO
B3aMMOJCHUCTBHS;

pa3BUBaTh KPEaTUBHOE MBIIIJICHUE TIPH PEIICHUHN KU3HEHHBIX MPOOJIEM.

bBa3oBrIe ucciienoBareJbCKue AeicTBHA:

BJIJICTh HAYYHOU TEPMUHOJIOTUEH, KITFOUEBBIMH MOHATHIMHU U METOJJaMU (PU3HYECKON HAYKH;

BJIaZICTh HaBBIKAMU Y4eOHO-MCCIIEAOBATEILCKOM M MPOECKTHOW MAEATENFHOCTH B 00macTu (usuky;
CIIOCOOHOCTBIO M TOTOBHOCTBIO K CAMOCTOSITEIBHOMY IMOUCKY METOJOB pEIICHHs 3a7a4 (PU3NIECKOTo
COZIEpKaHUs, IPUMEHEHHIO Pa3IMYHBIX METO/IOB MTO3HAHMS;

BJIAJICTh BUAAMU JIETEILHOCTH 10 MOJTYYEHUIO HOBOTO 3HAHUS, €r0 UHTEPIpeTalnu, IpeoOpa3oBaHUIO
Y TIPUMEHEHUIO B PA3JINYHBIX YYEOHBIX CHUTYaIMsX, B TOM YHCJE TPU CO3JIAaHUH YYEOHBIX IPOECKTOB
B 00s1acTH (hU3HKH;

BBISIBJISITh TIPUUMHHO-CIICICTBEHHbIE CBSI3M M aKTyaJIM3UpOBaTh 3ajlady, BBIABUIaTb TUIOTE3y €&
peleH s, HAaXOJUTh apryMEHTHl ISl JOKa3aTelbCTBA CBOMX YTBEPXKICHHM, 3a/laBaTh MapaMeTphI
U KPUTEPUHU PELICHHUS;

aHAM3UpPOBaTh [IOJIyYEHHBIE B XOJ€ pELICHHUs 3a7aud pe3yibTaTbl, KPUTUYECKH OLIEHUBAaTh HX
JOCTOBEPHOCTH, TPOTHO3UPOBATh U3MEHEHNE B HOBBIX YCIIOBHSIX;

CTaBUTh U (OPMYITHPOBATH COOCTBEHHBIE 3a[]adyll B 00pa30BaTELHON JEATEIBHOCTH, B TOM YHCIIE TIPU
U3YyYEHUH (PUBHKH;

JlaBaTh OLICHKY HOBBIM CHUTYallUsM, OLIEHUBATh PUOOPETEHHBIH OIBIT;

YMETh TIEPEHOCUTH 3HAHUS 10 (PU3UKE B MPAKTHUECKYIO 00TaCTh )KU3HEACIATEITPHOCTH;

YMETh MHTETPUPOBATh 3HAHHSI U3 Pa3HBIX MPEIMETHBIX 00JIacTei;

BBIJIBUTaTh HOBBIE HWJIEH, MpeiaraTh OPWUTHHAIBHBIC TIIOIXOABl W PEIICHUS; CTaBUTHh IPOOJIEMBI
U 33/1a4H, JIOTYCKAIOIUeE aJbTePHATUBHbIC PEILICHHS.

Pabora c undopmanueii:

BJIaZICTh HABBIKAMU ITOJTYUCHUA I/IH(bOpMaHI/II/I (I)I/ISI/I‘-IGCKOFO COACPKAHUA U3 NCTOYHHUKOB PAa3HbLIX THUIIOB,
CaMOCTOSITENIbHO OCYIIECTBIISTh TMOKMCK, aHajh3, CUCTEMAaTH3aIMI0 M MHTEPIPETAIUi0 HH(pOpMAINU
Pa3IMYHbIX BUJOB U (POPM MPEICTABICHNUS;

OLICHUBATH JIOCTOBEPHOCTh WH(POPMAIINH;

UCTIONB30BaTh  CpeACTBa  HMH(POPMAIIMOHHBIX W KOMMYHUKAIIMOHHBIX ~ TEXHOJOTHH B PEIICHHU
KOTHUTHUBHBIX, ~KOMMYHUKAaTHBHBIX ¥ OPTraHM3allMOHHBIX 33Ja4  C COOJIONCHHEM TpeOOBaHHI
SPrOHOMHUKH, TEXHUKHU OE30MacCHOCTH, TUTHEHBI, PeCypcocOepex eHus, MPaBOBbIX U ATUYECKUX HOPM,
HOPM MH(POPMAITMOHHOM 0€30MMacCHOCTH;

CO3[aBaTh TEKCTHl (DU3MUYECKOTO COAEPIKaHUS B PA3IMYHBIX (QopMarax ¢ ydéToM Ha3HAYCHUS
MH(OPMALIMY U LIEJIEBOH ayJUTOPUH, BEIOUPAst ONTUMAIBHYIO (POpPMY MPEACTaBICHHS U BU3yaTH3aIHUH.



YHI/IBepcaJILHLIe KOMMYHUKATHBHbBIC JeCTBUA

Oo0menne:

OCYIIECTBIIATH OOIIEHNE HA ypOKaxX (PU3MKHU M BO BHEYPOUHOU JCSITEILHOCTH;
pacmo3HaBarh MPEANOCHUTKNA KOHMIUKTHBIX CUTYallui U CMSATYATh KOH(IIUKTHI;
Pa3BEPHYTO U JIOTUYHO U3JIAraTh CBOIO TOUKY 3PEHUSI C UCTIOJIb30BAHUEM SI3BIKOBBIX CPEJICTB.

CoBMecTHas ACATECJIBbHOCTD:

IIOHUMATh U UCII0JIb30BATh IPEUMYILECTBA KOMAaHAHON U MHANBUIYaIbHOW PabOThI;

BbIOMpAaTh TEMATHKY W METO/AbI COBMECTHBIX AEHUCTBUH € y4€TOM OOIIMX HHTEPECOB W BO3MOXKHOCTEH
Ka)KJIOT0 WIEHA KOJUIEKTUBA,

IIPUHUMATh LIEJIN COBMECTHOM JAEATEIbHOCTH, OPraHU30BBIBATH W KOOPAWHMPOBATH ACUCTBHS MO €€
JOCTHKCHMIO: COCTaBIIATh IUIAH JEWCTBUM, pacHpenciiarb pOJIM C YYETOM MHEHUH Y4YaCTHHKOB,
00CyXJ1aTh Pe3yJabTaTbl COBMECTHON paboThI;

OLICHUBATh Ka4eCTBO CBOETO BKJIaJa U Ka)KJI0TO y4acTHHUKA
KOMaH/Ibl B OO pe3y/bTar Mo pa3pabOoTaHHBIM KPUTEPHSIM;

IpeJiaraTb HOBBIE MPOEKTHI, OLIEHUBATh UJECH C IMO3UIUU HOBHU3HBI, OPUTMHAIBHOCTH, PAKTHYECKON
3HAYMMOCTH;

OCYLIECTBJIATh [TO3UTUBHOE CTPAaTETUYECKOE IIOBEJACHUE B PA3IUYHbIX CHUTyalUsX, IPOSIBIATH
TBOPUYECTBO U BOOOpakeHUE, ObITh MHUIIUATUBHBIM.

YHuBepcajibHblIe peryJsiTUBHbIE eiicTBUS

Camoopranmusanmus:

CaMOCTOSITENIbHO OCYIIECTBIIATH IMO3HABATEIbHYIO JESATENbHOCTh B 00JaCTH (PU3UKH M ACTPOHOMHH,
BBISIBJISITH MPOOJIEMBI, CTAaBUTh U (DOPMYITHPOBATh COOCTBEHHBIC 3a/1a49H;

CaMOCTOATEJIbHO COCTABJIATh IUIAH PEUICHUS PACUETHBIX M KAYECTBEHHBIX 3a/ay, IUIAH BBIMOJHEHHS
MPAKTHYECKOM  paboThl € yuéTOM  HMEIOIIUXCA  PECYpPCOB,  COOCTBEHHBIX  BO3MOXKHOCTEM
Y MIPEIOYTCHUH;

JIaBaTh OLIEHKY HOBBIM CHUTYallUsIM;

pacHIMpsITh paMKH y4eOHOTO MpeaMeTa Ha OCHOBE JIMYHBIX MPEANOYTECHUH;

JieNaTh OCO3HAHHBIN BEIOOD, apTyMEHTUPOBATH €0, OpaTh Ha ce0s1 OTBETCTBEHHOCTD 3a PEIICHUE;
OLICHUBATh MPUOOPETEHHBIH OIBIT;

CrocoOCTBOBaTh (POPMUPOBAHUIO U MPOSBICHUIO IIUPOKOW SPYAUIMH B 00NacTH (U3UKHU, MTOCTOSHHO
MOBBIIIATH CBOM 00pa30BaTEIbHBIN U KYIBTYPHBIA YPOBEHb.

CaMOKOHTPOJIb!

JaBaThb OLICHKY HOBBIM CUTYyallUsIM, BHOCUTb KOPPEKTHUBBI B JIE€ATEIBHOCTb, OLIEHUBATH COOTBETCTBUE
PE3YJBTaTOB LIEISIM;

BJIQ/IeTh HAaBBIKAMU [IO3HABaTE€JIbHOM pediexkcuu Kak OCO3HAaHUS COBEpIIAEMbIX JIeHCTBUMN
Y MBICIIUTENIBHBIX TPOLIECCOB, UX PE3YJAbTaTOB M OCHOBAHMM; UCIOJB30BaTh MPUEMBI pediaekcun ams
OLIEHKH CUTYalli, BEIOOpa BEPHOT'O PEIICHMUS,;

YMETh OLICHUBATh PUCKU U CBOEBPEMEHHO PUHUMATh PEIIECHUS 110 UX CHUKEHUIO;

IIPUHUMATh MOTHUBBI U apT'YMEHTBI IPYTUX IIPU aHAIU3€E PE3YJIbTaTOB IEATECIbHOCTH.

IIpunsTHe cedst M APyrux:

MIPUHUMATh ce0sl, TOHUMAasi CBOM HEJAOCTATKU U JOCTOMHCTBA;
MIPUHUMATh MOTHBBI M ApTYMEHTHI APYTHX MPHU aHAJIU3€ PE3YNIbTaToB eI TeIbHOCTH;
MPU3HABATh CBOE MIPABO M MPABO JIPYTUX HA OLIMOKH.

INPEAMETHBIE PE3YJIBTATbBI

10 kaacc

B npornecce nzydenus kypca Gpusuku yriryosn€HHoro u 0a3080ro ypoBHs B 10 kilacce y4eHUK HAYUUTCS:

[ToHuMaTh (IEMOHCTPUPOBATEH) PO (PU3UKH B S3KOHOMHUYECKOH, TEXHOIOTUYECKOH, 3KOIOIHYECKOH,

COLIMAJILHOW W ATUYECKON cdepax AesTeTLHOCTH YelIOBeKa; pojib U MECTO (PM3MKH B COBPEMEHHOU



H&y‘-lHOﬁ KapTUHC MHUpA;, 3HAYEeHUe onucameﬂbHoﬁ, cucmeMamuS'upyfou;eﬁ, 00BACHUMENbHOU



U npocHocmuyeckou yHKyull puzuieckou meopuu — MexaHuKy, MOJLEKYIAPHOU PU3UKU U MepMOOU-
HAMUKU, poib Qusuueckou meopuu 6 popmuposanuu npedcmasienuti 0 Quauyeckol Kapmune Mupa,

pasnuyath (YUUTHIBAThH) YCIOBUS MPUMEHUMOCTH Mojienei (hU3N4ecKuX Tell U MPOLECCOB (SBICHHUI):
MHepIHUalbHas CUCTEMa 0TCUYETa, aOCOITIOTHO TBEPAOE TEJI0, MaTEpUaIbHas TOUYKA, PABHOYCKOPEHHOE
JBIDKEHUE, CBOOOJHOE TajieHue, abCOMIOTHO yrpyras aedopmaiius, aOCONMIOTHO YyIpyroe u abco-
JIIOTHO HEYIPYroe CTOJIKHOBEHHS, MOJIETH Ta3a, KHUAKOCTU U TBEPAOro (KPUCTAJUIMYECKOTO) Tea,
WJICAIIbHBIN a3, TOUCUHBIN 3apsi, OMHOPOAHOE ICKTPUUYECKOE MOJIE;

paznMyath ycioBus (TPaHUIIBI, 00IACTH) MPUMEHUMOCTH (PU3MUYECKUX 3aKOHOB, TOHMMATh BCEOOIHI Xa-
pakTep (hyHIaMEHTAILHBIX 32aKOHOB U OTPAHMYEHHOCTh MCIIOJIb30BAHMS YACTHBIX 3aKOHOB;

aHAJIM3UPOBATh U OOBACHATH MEXaHUYECKUE TPOLIECCHI U SIBIICHUS, UCTIOIb3Ys] OCHOBHBIE TIOJIOKEHUS 1
3aKOHBI MEXAHHKHU (OTHOCUTEIBbHOCTh MEXAHWYECKOTO IBMKEHHsS, (OpMYJIbl KHHEMAaTHKU pPaBHO-
YCKOPEHHOT'O IBWXKEHHUSL, npeoopazoeanus I anunes 0ns ckopocmu u nepemeujenus, 3aKkonbl HproToHa,
npuHyun omuocumenvrocmu I anunes, 3aKOH BCEMUPHOTO TATOTEHUS, 3aKOHBI COXPAHEHUS UMITYJIbCca
Y MEXaHUUYECKOH YHEPTHH, C853b pabOmbl CUlbl C USMEHEeHUeM MeXAHUYeCKOU dHepeull, YCI08Us pas-
Hogecusi meépoo2o mena); TPU STOM HCIOIH30BATh MAaTEMATUYECKOE BBIPAKEHHE 3aKOHOB, YKA3bl-
8amb YCl08US NPUMEHUMOCTNU DUBULECKUX 3AKOHO8: npeobpazosanull I anunes, 6mopo2o u mpemvbe2o
3axon08 HvlomoHa, 3aKoH08 COXpaHeHUss UMNYIbCAd U MEeXAHUYeCKOU dHepaul, 3aKOHA 6CEeMUPHO20
MsA20meHuUsl;

AQHAIM3UPOBATH U OOBSCHATH TETUIOBBIC IMPOIIECCHI U SBJICHHMS, HCIIOJIb3YsI OCHOBHBIC MmooxeHwst MKT
1 3aKOHBI MOJICKYJISIPHON (PU3UKK U TEPMOJMHAMUKHU (CBSI3b JABJICHHS UACATBHOTO Ta3a CO CpelHen
KUHETHUYECKON HEPTHEN TEIIOBOTO ABMKECHUS M KOHLIEHTPALMENH €ro MOJIEKYJI, CBSI3b TEM- Mepary-
pBI BEIIECTBA CO CpelHEH KMHETUICSCKON SHEPrHel TEIIOBOrO JBIKCHUS €ro YacTHlIl, CBSI3b JaBJie- HUS
UJealIbHOTO ra3a ¢ KOHIICHTpaIueil MOJIEKYJI U ero TeMIepaTypoil, ypaBuenue MenneneeBa— Kiia-
MelpoHa, MepBhIil 3aKOH TEPMOJAMHAMUKH, 3aKOH COXPaHEHUs SHEPTHH B TEIIOBBIX MPOIECCcax); Mpu
3TOM HCIOJIb30BATh MATEMAaTUYECKOE BBIPAKEHUE 3aKOHOB, VKA3bI6AMb YCI08US NPUMEHUMOCU
ypasnenus Menoeneesa—Knanetipona;

aHAJIM3UPOBATh U OOBACHITH (OMKCHIBATEL) ANEKTPUUYECKUE SIBICHUS, MCIIONb3ysS OCHOBHBIE MOJIOXKE-
HUS U 3aKOHBI DJIEKTPOJMHAMHUKH (3aKOH COXpaHESHHSI AICKTPUICCKOT0 3apsia, 3akoH KyroHa, nomen-
YUATILHOCIb 2eKMPOCAMUYEcKo20 NoJs, NPUHYUN CYREPRO3UYUL INeKMPUYECKUX NOoel, npU SMOM
VKA3b18as YCl08UsL npumMeHumocmu 3akorna Kynona,; a Takxe mpakTUYECKU BaXKHBIE COOTHOIIICHUS: 3a-
koHbl OMa JJIg yyacTKa IeNu U I 3aMKHYTOM 3JIeKTpuyecKou 1enw, 3akoH Jxoyns—IJlenna, npa-
suna Kupxezoga, 3axonvt @apades ons snekmponusa);

onucvleams QusulecKue npoyeccyl U AGNEeHUs, UCNONb3YSA eIUYUHbL: nepemMeujeHue, CKOpoCmb, YCKO-
PpeHue, UMNYIbC mena U cucmemvl mej, CUld, MOMEHM CUTbl, OdgleHue, NOMEeHYUATbHAsL SHepeUsl, Kul-
Hemu4eckas dHepeusl, MexaHuyecKkas SHepeus, paboma cuivl, YeHmpocmpemumenbHoe YCKopeHue,
cuna maxcecmu, CUuIa Ynpy2ocmu, cuia mpenus, MOWHOCMb, IHepeUsl 83aumMoOelticmeus meid ¢ 3em-
NE1 6OIU3U €€ N08EePXHOCMU, dHEp2Us YAPY 20U 0ehopMayu NPYHCUHbBL, KOAUYECMB0 meniomvl, abco-
JIOmHas memnepamypa menda, paboma 6 mepmMoOUHamuKe, GHYMpeHHIs IHEP2UsL UOeAbHO20 OOHO-
amoMHOo20 2a3a, paboma uoeaibHo20 2a3d, OMHOCUMENbHASA BlaXCHOCMb 8030yxa, KII/] udeanvnozo
Menioeoco 0guzamens; d1eKmpuieckoe noie, HanPAXCEHHOCMb dNeKMPULECcKO20 NOA, HANPAHCEH-
HOCMb NOJIsL MOYeYH020 3apa0ad Ul 3APANCEHHO20 wapa 6 eaKyyme u 6 OudieKkmpuxe, NOMeHyua
INEKMPOCMAMUYECK020 NOJIA, PAZHOCHb NOMEHYUALO08, INEeKMPOOSUNCYIUAS CUNA, CUNA MOKA, HANPS-
JHCeHue, MOWHOCMb MOKA, 2NeKMPUYecKas EMKOCMb NI0CKO20 KOHOEHCAmopd, CONpoOmueieHue
yuacmka yenu ¢ nocie008amenbHblM U NAPALIENbHbIM COCOUHEHUEM Pe3UCTOPO8, IHEP2USL INeKMPU-
Yeck020 nojis KOHOeHcamopa,

OOBSICHATH OCOOCHHOCTH MPOTEKAHUS (U3MUCCKUX SIBJICHUH: MEXaHHYECKOE JIBIKEHHE, TEIIJIOBOE JBH-
YKEHHUE YaCTHII BEIIECTBA, TEIMJIOBOE paBHOBECHE, OPOYHOBCKOE BMkKeHUE, U (y3us, UCTIapeHue, KUuTie-
HUE ¥ KOHJCHCAIIWs, TUIABJICHUE W KPHCTAJUIM3AIS, HANPABICHHOCTh TEIUIONEepEeIadn, dIeKTPH3AIUs
TEJ, IKEUNOMEHYUATLHOCTIb NOBEPXHOCMU 3APANCEHHO20 NPOBOOHUKA,

MIPOBOJIUTH UCCIIEIOBAHUE 3aBUCUMOCTH OJTHOW (PM3NYECKON BEIIMYUHBI OT APYTOH C MCHOIB30BaHUEM
MPSIMBIX U3MEPEHUI: TIPU 3TOM KOHCTPYUPOBATh YCTAaHOBKY, (PMKCUPOBATH PE3YJIbTAThl MOTYyYECHHON
3aBUCUMOCTH (PU3NUECKUX BEIIUUUH 8 8uUde epapuKos ¢ yuémom adcoIomHulx nocpeutHocmel usme-
peHutl, Jienath BBIBOJIbI 1o pe3yiabTaTam UCCIIEIOBAHMUS;



MPOBOANTH KOCBEHHBIC N3MEPEHHS (PU3MUYECKUX BEJIWYMH; IIPU 3TOM BBHIOMpPATh ONTHUMAIBHBIA Me-
TOJ U3MEPEHHUS, OLICHUBATh a0COTIOTHBIE U OTHOCUTEIIBHBIEC MOTPEIIHOCTH MPSMBIX U KOCBEHHBIX
U3Mepe-HUi;

nposoOUMb ONbIMbL NO NPOBEPKe NPeOSIONHCEHHOU 2UNomessl: NAAHUPOBAMb IKCNEPUMEHM, COOU-
Pamb SKCnepuMeHmanbHylo YCmano8Ky, analu3upoeams noay4eHHble pe3yibmamyl U 0elamsy Gbl-
800 0 cma-myce npeonoAHCeHHOU 2UNOMme3sl,

co0iro1aTh MpaBuia 0€30MacCHOrO TPYya MPU MPOBEICHUH HCCICAOBaHUN B paMKaxX y4eOHOTO JKC-
IIe- pUMEHTA, NPAKMUKYMAa U Y1eOHO-UCCIIeI0BATEIILCKONW M TIPOEKTHOM AEATEILHOCTH C MCIOMb-
30Ba-HUEM M3MEPUTEIbHBIX YCTPOUCTB U TaOOPaTOPHOTO 000PYAOBAHMS;

penate pacy€THBIC 3aa4YM C SBHO 3aJJlaHHOW U Hes6HO 3a0aHHOU PU3NYECKON MOJAENBIO: Ha OCHO-
Ba- HUM aHAJIN3a YCJIOBUS 00OCHOBBIBATH BHIOOP (hM3MUECKOW MOAENH, OTBEeYaroueld TpeOOBaHH-
M 3a- J1a4d, IPUMEHSTH (HOPMYJIbI, 3aKOHBI, 3AKOHOMEPHOCTH U NOCMYAAMbl QUIULECKUX MeopUutl
IIPU HC- MOJb30BAaHUN MAaTEMAaTHYECKUX METO/OB PELICHUS 3a]ad, MPOBOAUTH pacyEThl HA OCHO-
BAaHMY UMEIO- IIMXCS JIaHHBIX, aHAJTM3UPOBATh PE3yJIbTaThl U KOPPEKTUPOBATH METOJIBI PEIICHHS C
y4€TOM IOJTy4eH-HBIX PE3YIIbTaTOB;

pemaTh KaueCTBEHHBIC 3a7aul, mpebyroujue npUMeHeHUs 3HAHUU U3 PA3HbIX PaA30en08 UKOJIbHO20
Kypca puauku, a maxoce UHmMeSpayuu 3HAHUL U3 Opyeux npeomemos eCmecmeeHHO-HAYYHO20
YuKa: BEICTPauBaTh JIOTHYECKYIO IETIOUKY PACCYXICHUH C ONOPOH HA M3yYCHHBIE 3aKOHBI, 3aKO-
HOMEPHOCTHH (PM3UUYECKHE SBICHHS;

UCNONIb308aMb MeopemuiecKue 3Hanus O 00bACHEHUS OCHOBHBIX NPUHYUNOE PAbOmbl UsMepu-
melb-HblX NPUOOPOS, MEXHUUECKUX YCMPOUCME U MEXHOL02UYECKUX NPOYECCO8,

WCIOJIh30BATh TEOPETUUYECKHUE 3HAHUS O (PM3MKE B MOBCEIHEBHOH JKM3HU Ui obecrieueHus 0e3-
OIlac- HOCTH TpH OOpameHnu ¢ NpudopaMu W TEXHHUECKUMH YCTPOHMCTBAMH, JJISI COXPAHEHUS
3JI0POBBS U COOJIIOICHHSI HOPM DKOJIOTHYECKOTO TIOBEJICHHS B OKPYKAIOILEH cpere;

NPUBOJIUTH MPUMEPHI BKJIaJa POCCHHCKUX U 3apyOeKHBIX YUEHBIX-(DU3UKOB B pa3BUTHE HAYKH, B
00b-sICHEHHE TPOLIECCOB OKPYIKAIOIIET0 MUPA, B PA3BUTHE TEXHUKH U TEXHOJIOTHH;

AHanIU3UpOBaAmMs U OYEeHU8AMsb NOCIOCMEUs ObIMOBOU U NPOU3BOOCMBEEHHOU 0eAMeNbHOCU Yelo-
8eKd, CEA3AHHOU C (PuU3UUeCKUMU NPOYeCcamu, ¢ NOZUYULL IKOIOSUHECKOl Oe30nacHOCmU, npeo-
cmag- JieHull 0 payuoHAIbHOM NPUPOOONONLIOBAHUU, A MAKHCE PAZYMHOM UCNONb308AHUU O0O-
CMUCEHUTI HAYKU U MEXHOL02Ull 015 OAIbHete20 pa3eumus Yei08eyecko20 oowecmasa;

MPUMEHSATH pa3IMyHbIe CIOCOOBI pabOTHI ¢ HH(pOpManKel PU3MIECKOro COAEPIKAHUS C UCII0JIb30Ba-
HUEM COBPEMEHHBIX HH()OPMAIIMOHHBIX TEXHOJOTHIA: TIPU STOM HCIIOJIb30BaTh COBPEMEHHBIE UH-
(bop- MaMOHHBIE TEXHOJIOTUH ISl TTOUCKA, MepepadOTKH M TPEIbSIBICHUS YIeOHOH M HAy4YHO-
NOMYJSAPHOI HH(pOpMAIUY, CTPYKTYPUPOBAaHUS U MHTEPIPETaluu UH(OPMAIMK, TOTYyYeHHOH U3
Pa3IUYHBIX MC- TOYHUKOB; KPUTHUECKU aHAJM3UPOBATh M0JIy4yaeMylo HH(POPMALIMIO U OYeHUsams
€€ 00CmoBepHOCMb KAK HA OCHO8E UMEIOWUXCA 3HAHUU, MAK U HA OCHO8e AHANU3A UCTNOYHUKA UH-
Gopmayuu;

NPoABNAMb OPSAHUSAYUOHHBIE U NO3HABAMENbHbIE YMEHUS CAMOCHOAMENbHO20 NPUODOPEemeHUs HO-
6bIX 3HAHULL 8 Npoyecce BbINOIHEHUS NPOEKMHBIX U YYEOHO-UCCIe008AMENbCKUX — pabom;
paboTaTh B TpyIIE C BHITOJHEHUEM Pa3IMYHBIX COLUAIBHBIX POJIeH, MIIaHUPOBATh paboTy rpym-
ITBI, PAIMO- HATBHO PACIPEICISITh ACATEILHOCTh B HECTAHIAPTHBIX CUTYaIUsX, aJICKBATHO OIICHH-
BaTh BKJIAJI K&K-/IOTO U3 YYACTHUKOB TPYIIIBI B PEIICHUE PACCMATPHBAEMOI MTPOOIIEMBI;

NPOAGIAMb MOMUBAYUIO K 0)y0yujel npogheccuoHarbHoll 0esimenbHOCmU No CReYUATbHOCAM Gu3UKo-
MeXHU4ecKo20 npopuJi.

11 kaace

10

B npornecce nzyuenus kypca ¢pusuku yrmyon€HHOro U 6a30B0ro ypoBHs B 11 Kacce yYeHUK HaydUTCS:

INOHUMATh (JIEMOHCTPUPOBATh) POJb (PU3MKU B SKOHOMHUYECKOM, TEXHOJIOTMYECKOM, COLMaIbHOM
M 3TUYECKOM cdepax AeATEIbHOCTH YENIOBEKa; pOoib U MECTO (M3UKH B COBPEMEHHOW HAy4HOM
KapTHHE MHUPA; POJIb aCTPOHOMUU B MPAKTUYECKON AEATEIbHOCTH YEJIOBEKa U JAJIBHEHIIEM Hay4HO-
TEXHUYECKOM pa3BUTUU; 3HAYEHUEe ONUCAMENbHOU, CUCeMamusupyioujel, O00bACHUMENbHOU
U NPOCHOCMUYECKOU QYHKYuti ¢husuueckou meopuu — 31eKMPOOUHAMUKY, CHEeYUATbHOU Meopuu
OMHOCUMENbHOCMU, — K8AHMOBOU  Qusuky, poiib  (GU3MUECKOH Teopuu B (POPMUPOBAHUU
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MIPEACTABIICHUH O (PU3NUECKON KapTHHE MHpa, MECTO (PU3MUECKON KapTHHBI MHpa B OOIIEM psIy
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MPEICTABICHHUIA O TIPUPOJIC;

pa3nuyarh (y4uThIBaTh) YCIOBUS MPUMEHHUMOCTH Mojened (U3MYECKHX Tel U MPOLECCOB (SBICHUIA):
OHOPOJHOE  JJIEKTPUYCCKOE W OJHOPOJHOE MArHUTHOE IOJis, TapMOHWYECKHE  KoJeOaHwUs,
MareMaTHYeCKUii MasTHUK, WJICAIbHBI MNPYKUHHBIA MAasTHUK, FAPMOHUYECKHE BOJHBI, WCaIbHBIN
KoJie0aTeNbHBIN KOHTYP, TOHKAs JIH3a; MOJIEJICH aroMa, aTOMHOTO SJpa U KBAHTOBOW MOJICTIH CBETA;
pasnuyarh ycloBUS (TpaHHULBI, OO0JIaCTH) MPUMEHUMOCTH (PU3UUYECKUX 3aKOHOB, HOHUMAMDb
gceobwull xapakmep @OYHOAMEHMANbHLIX 3AKOHO8 U 02PAHUYEHHOCMb UCHONb308AHUS YACTIHBIX
3AKOHO8;

aHAJIM3UPOBATh U OOBACHATH DJIEKTPOMArHUTHBIE TMPOLECCHl U SIBICHUS, MCIONb3YslI OCHOBHbBIE
MOJIOKEHUSI Y 3aKOHBI JJNEKTPOIMHAMUKUA W CIICIUATBHOW TEOPHUH OTHOCHTEIHHOCTH (3aKOH
COXpaHEHHUsl DJIEKTPUUECKOro 3apsiia, cuia Amrmepa, cuia JlopeHla, 3aKOH 3JIEKTPOMarHUTHOMN
uHaykuuy, npaBwio Jlenma, cBsa3p OJJC caMOMHIYKIMU B DJIEMEHTE 3JCKTPUYECKOM Ienu co
CKOPOCTBbIO H3MEHEHHS CHJIBI TOKa; IIOCTYJIaThl CHEHHAJbHOM TEOPUU OTHOCHUTEIBHOCTHU
OlHIITEHHA);

aQHAIM3UPOBATh U OOBSCHATH KBAHTOBBIC MPOIECCHI W SIBJICHUS, WCIOJb3Ys IMOJIOKEHUS KBAHTOBOU
¢usuku (ypaBHenue DitHiTelHa A poTodddekra, nmepBelil U BTOpoil moctynarsl bopa, mpuHIHI
COOTHOIICHHS HeompeneiéHHocTe [eiizenOepra, 3aKOHBI COXPAaHEHHUS 3apsJ0BOTO M MacCOBOTO
Yycell ¥ DHEPTUU B AJIEPHBIX PEaKLUAX, 3aKOH pPaJHOaKTUBHOTO pacmajia);

ONMHCHIBaTh  (DU3MUECKHE TMPOLECChl U SBIEHUS, HCIONb3yd BEJIUYMHBI:  HANPSHKEHHOCTh
ANIEKTPUYECKOTO  TIOJS, IMOTCHIHMAN d3JCKTPOCTATHUYECKOTO TIOJIs, PAa3HOCTh  ITOTCHIIMAJIOB,
AIIEKTPOJABMKYIAS CUJIA, HMHAYKIUS MarHUTHOTO IIOJIA, MAarHUTHBIA TMOTOK, cuia Awmmepa,
WHIYKTUBHOCTD, JICKTPOJBIKYIAS CHJIAa CAMOMHIYKIIMH, SHEPTUsl MarHUTHOTO ITOJIS TIPOBOJHHUKA
C TOKOM, PEJISTUBUCTCKHI UMMYIbC, OJHAS YHEPTHsl, JHEPTHs MTOKOSI CBOOOJHON YaCTHUIIbI, SHEPTHUs
¥ UMIYIIbC (hOTOHA, MACCOBOE YHCIIO | 3apsI SApa, SHEPTHS CBS3H SI/Ipa;

OOBSICHATH OCOOCHHOCTH TIPOTEKAHUS (PU3WUYCCKUX SIBICHUH: O3JICKTPOMArHUTHAS WHIIYKITHUS,
CaMOMHJIYKIUS, PE30HAHC, MHTep(epeHIuss BOJNH, NUdpakius, TUCTHEpPCHUs, MOJIHOE BHYTPEHHEE
orpaxenue, (orosnexkrpuueckuii ddpdext (hororddexr), ampda- u 6era-pacnanasl saEp, ramma-
U3Ny4deHue saep; Guzndeckrue MPUHIIUIBI CIIEKTPaIbHOTO aHaIU3a U paboTHI J1a3epa;

onpedensims HanpasieHue UHOYKYUU MACHUMHO20 NOJIsi NPOBOOHUKA C MOKOM, CUlbl AMnepa u cuivi
Jlopenya;

cmpoums uzodpasicenue, cozoagaemoe NIOCKUM 3€PKAIOM, MOHKOU JUH30U, U PACCHUMBIBAMb €20
Xapaxkmepucmuxu,

NPUMEHAMb OCHOBONONA2AIOWUE ACMPOHOMUYECKUe NOHAMUS, Meopuu U 3aKOHbl Ol aHATU3a
U 00bSICHeHUs.  u3uuecKUx npoyeccos, NpPoOUCXo0aAwuUx 6 38€30aX, 8 36E30HbIX CcUcmemax,
8 MeHC2AIaKMUYecKoll cpeoe; 08UdHCeHUs HeDeCHbIX mejl, I60MI0YUU 36630 U Bcenennoll,

MPOBOJIUTh HCCIICIOBAHUE 3aBUCHMOCTEH (PH3WYCCKUX BEJIMYMH C WCIIONB30BAHUEM TIPSIMBIX
U3MEpPEHUIl: TMPH OSTOM KOHCTPYHPOBATh YCTAHOBKY, (DUKCHPOBATh pE3yIbTaThl TOTYYCHHON
3aBUCHMOCTH ()M3WYECKHX BEJIMYMH B BHJEC TPaQUKOB C YIETOM aOCOJIOTHBIX MOTPEITHOCTEH
W3MEpEHU, IeNIaTh BBIBOJBI IO Pe3yJIbTaraM HUCCIIeIOBAHHUS,

MIPOBOJIUTH KOCBEHHBIC U3MEpPEHUsT (PU3NUECKUX BEITUYHH; IIPU 3TOM BBIOUPATh ONTHMAIBHBIA METO
W3MEpPEHUS, OICHUBATh AaOCOJIOTHBIE W OTHOCHUTENIbHBIC TOTPEITHOCTH MPSAMBIX W KOCBEHHBIX
U3MEPEHUN;

MIPOBOJIUTH OMBITHI TIO MPOBEPKE MPEAJIOKEHHONW THIOTE3bl: IMIIAHUPOBATh YKCIIEPUMEHT, coOMparh
IKCIIEPUMEHTAJILHYIO YCTAaHOBKY, aHAIM3UPOBaTh TOJYYCHHBIC pE3YJIbTaThl | JCNaTh BBIBOJ
0 cTaTryce MpeVIOKEHHOW THIIOTE3bI;

ONUCHIBAMb MEMOObL NOTYYEHUSI HAYUHBIX ACMPOHOMUYECKUX 3HAHULL,

coOmofatk mpaBuia OE30MacHOT0 Tpyda MPU MPOBEACHUH HCCIEAOBAHUN B paMKax y4eOHOTro
OKCIEPUMEHTa,  NPAKTHKyMa ¥ y4eOHO-HCCIENOBAaTeIbCKOW U MPOEKTHOM  JeATeIhbHOCTH
C MCTIOJIb30BAHUEM U3MEPHUTENBHBIX YCTPOUCTB U 1a00paTOPHOro 000pyAOBaHUS;

pemarb pacy€THhIE 3a7a4dl C SIBHO 3aJaHHON U HEsIBHO 3A0AHHOU (DU3UUECKOU MOOenblo. Ha
OCHOBaHUHU aHaJM3a YCJOBHs BbIOMpaATh (pU3MUECKHe MOJENH, OTBEYAIOIINe TPeOOBaHMSIM 3aJlauH,
MPUMEHITh  (OPMYNBI, 3aKOHBI, 3aKOHOMEPHOCTH U MOCTYNIaThl (PU3NYECKUX TEOpHl Tpu
WCIOJIb30BaHUM MaTreMaTHUYeCKHX METOJOB pPEUIeHHs 3aJady, MPOBOJUTH PAcCYEThl HA OCHOBAHUU
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MMEIOIUXCS JTAaHHBIX, aHAIM3UPOBATh PE3yJbTaThl U KOPPEKTHPOBATH METOMBI PEHICHUS C y4ETOM
MOJTy4YEHHBIX PE3yJbTaTOB;

peliaTh Ka4eCTBEHHBIC 3aJlau, TPeOyoIre MPUMCHEHHS 3HAHUH W3 Pa3HBIX Pa3/iesioB IIKOJIBHOTO
Kypca GU3UKU, a makdce uHmezpayuu 3HAHUll U3 Opy2ux npeomemos eCmecmeeHHo-HaAyYH020 YUKIA.
BLICIPAUBAMD  JIOZUHECKYIO  YENOYKY  PACCYHCOCHULl  C ONOPOU  HA  U3YYEHHble  3AKOHb,
3AKOHOMEPHOCMU U (puzuuecKue s6ienusl,;

UCNONB308aMb  Meopemudeckue 3HAHUs Ol OOBSCHEHUsT OCHOBHLIX NPUHYUNOE  pabomvl
uzMepUMenbHbiX NPUOOPO8, MEeXHUUECKUX YCMPOUCME U MEXHOLO0SULEeCKUX NPOYECCO8;

MPUBOAWTh NPHUMEPHI BKJIAJa POCCUHMCKHUX H 3apyOC)KHBIX YUEHBIX-(DU3UKOB B pa3BHTHE HAyKH, B
00BSICHEHHE TTPOIIECCOB OKPYIKAIOIIETO MUPA, B Pa3BUTHE TEXHUKH M TEXHOJIOTHIA;

aHanu3UpoBamsb U OYeHU8amsv NOCLe0CmMeUs OblMOBOlU U NPOU3BOOCMBEHHOU  OesIMelbHOCIU
ueno6eKd, CeA3aHHOU ¢ PUUHECKUMU NpOYeccamu, ¢ RO3UYUL 9IKOI02UYecKol Oe30nacHocmu,
npeocmasieHull 0 payuoOHAIbHOM NPUPOOONONL308AHUY, A MAKICe PAZYMHOM  UCHONb30BAHUU
OOCMUIICEHUL HAYKU U MEXHONI02ULL OJIsl OAIbHEee20 PA3sUMuUs 4elo8e4eckoco 0ouecmasa,
MPUMEHSTh pasiau4yHbie  CrocoObl  paboThl ¢ MHpOpManuerd (U3HYSCKOrO  COACPIKAHHS
C MCIIOJIb30BAHUEM COBPEMEHHBIX HMH()OPMALMOHHBIX TEXHOJOTHH: IIPH 93TOM HCIIOJIB30BaTh
COBpeMEHHbIC MH()OPMAITMOHHBIE TEXHOJOTHH JIJIsl TIOMCKA, NEePepadOTKU U MPEIbSIBICHUAS YIeOHOU
Y HayYHO-TIONYJISAPHON  WHQOpPMAIMU, CTPYKTYPUPOBAHMS M MHTEPIPETAMH  WHPOPMAIIH,
MOJTYYEHHOW W3 Pa3IMYHBIX MCTOYHUKOB, KPUTUYCCKU AHAITU3UPOBATH MOITYYACMYIO WH(MOPMAITHIO
1 OLICHHMBaTh €€ JIOCTOBEPHOCTh KaK HAa OCHOBE HMCIOIIMXCS 3HAHHWM, TaK M HA OCHOBE aHaln3a
MCTOYHHUKA HH(OPMALINH;

NpOSIGNAMb  OP2AHUAYUOHHbBLE U NO3HABAMENbHbIE YMEHUs. CAMOCMOSIMENbHO20 NpUuodpemenus
HOBbIX 3HAHUIL 8 NPOYecce GbINOIHEHUsL NPOEKMHBIX U YUeOHO-UCCIe008ameNbCKux pabom, padoTaTh
B TPYINIE C UCIIOJTHCHHEM PAa3JIMYHBIX COIHAIBHBIX pOJICH, IUIAHUPOBaTh paboOTy TPYIIIBL,
palMOHAILHO PACIPENENIATh NEATSIPHOCTh B HECTAHAAPTHBIX CHUTYAllUsX, aJICKBaTHO OIICHWUBATh
BKJIAJ] KQ)KJIOTO U3 YIACTHUKOB TPYIIIBI B PEIICHUE PAaCCMaTPUBAaEMOM MPOOIIeMEI;

NposBIANMb MOMUBAYUIO K OVOVUell npoghecCUOHanbHOU 0esimelbHOCMU N0 CReYUATbHOCMSM (DU3UKO-
MeXHUYEeCKO20 npoghus.



COILEPKAHUE YYEBHOI'O IPEJMETA «®U3UKA»

10 kaace

ba3oBblil ypoBeHb (2 yaca)

YrayGneHHslit ypoBeHb (5 4acoB)

Tema 1. dusnka U METOJIbI HAYYHOTO MO3HAHUS (2 yaca)

Tema 1. dusnka U METOIBI HAYYHOTO MO3HAHUA (6 4acoB)

@dusnka — Hayka o npupoze. Hayunbie MeTopl TO3HAHUS OKPY/KAIOIIETO MH-
pa. Ponb skcriepuMenTa u TeopHuHr B IPOIecce NO3HAHUS IIPUPOIBI. DKCIIe-PH-
MeHT B ¢pu3uke. MonenupoBanue (pu3nyecKux sSBICHUH U IPOIIECCOB.
Hayunsie runotessl. @u3ndeckne 3aK0HbI U TeOpUH. | paHuIb MPUMEHUMO-
ctu (pu3ndeckux 3akoHoB. [IpuHIIMT cooTBeTCTBHS. PONh M1 MecTO pH3MKH B
(bOopMUpPOBaHNY COBPEMEHHOI HAyYHOU KapTHHBI MUPa, B TPAKTUYECKON Jesi-
TE€IBbHOCTH JIFOJIEH.

JlemoHcTpanuu 1. AHanorossle U IU(GPOBBIC H3MEPUTETbHBIE IIPHOOPHI, KOM-
BIOTEPHBIC TaTYUKU

Dusnka — (pyHIaMeHTanbHas Hayka o mpupoje. Hay4dnslii MeTos mo3Ha- Hus
U METObl UCCIIEIOBAHUS (PU3UUECKUX SBICHUI. DKCIIEPUMEHT U TEOPUIB
[Ipoliecce Mo3HaHus Mpupoibl. HabmroneHre u 3KCIepuMeHT B (PU3HKE.
Cnocobwvi uzmepernust pusuueckux eIuduHr (AHaI0208bie U Yughposovle usme-
pumenvuvie NpubOPLL, KOMNBLIOMEPHBIE OamyuKosvle cucmemvl). Ilozpewno-
cmu uzmepenull huzuuecKux eerudut (AOCOIOMHAsL U OMHOCUMENbHASL).
MonenupoBanue GU3NICCKUX SIBICHUHN H MPOLIECCOB (MaTepHaabHas TOYKA,
AOCOJIIOTHO TBEPIOE TEJI0, UCATbHAS KUAKOCTh, UI€aTbHBIN Ta3, TOUCYHBIN
Bapsin). [unoresa. dusnueckuii 3aK0H, TPAHUIIBI €T0 MPUMEHUMOCTU. PU3H-
yeckast Teopusi. Poib u MecTo pu3uky B GOPMUPOBAHUN COBPEMEHHOW Hay4-
HOM KapTUHBI MUPA, B TPAKTHUECKOHN JEITEIbHOCTH JIIOICH.
Yuenuueckuii sxcnepumenm, nabopamopusie pabomul, nNPAKMUKYM
1. U3mepenue cunvl moxka u HanpsxiCeHus 8 yenu NoCMossHHO20 MOKA

NPUNOMOWU AHATIO208bIX U YUDPOBLIX USMEPUMETILHBIX NPUOOPOS.

2. 3naxkomcmeo ¢ yughposotui rabopamopueii no guzuxe. Ipumepwvl uz-

Mepe-HUsL PU3ULeCKUX eIUUH NPU NOMOUU KOMNLIOMEPHBIX OaMYUKO8.

Tema 2. Mexanuka (18 gacoB)

Tema 2. Mexanuka (35 yacoB)

2.1 Kuaematuka (5 yacoB)

2.1 Kunemaruka (10 gacoB)
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Mexannueckoe AByKeHHE. OTHOCUTEIBHOCTh MEXAHUYECKOTO JBUKCHHUS.
Cucrema orcuéra. Tpaekropusl.

[ lepemerieHye, CKOPOCTh (CPeAHss CKOPOCTb, MTHOBEHHAsi CKOPOCTh) U YCKO-
[peHNE MaTepUaAIbHONW TOUKH, UX MPOEKIUU HA OCH CUCTEMbI KoopauHar. Cio-
PKCHHE TIEPEMELICHUN U CJI0KEHUE CKOPOCTEN.

PaBHOMEpHOE 1 paBHOYCKOPEHHOE MPsIMOJIMHEIHOE BMkeHue. [ paduku 3a-
BHCHMOCTH KOOPJIUHAT, CKOPOCTH, YCKOPEHHS, ITyTH U IIEPEMEILLCHNS MaTe- PU-
QIIbHOW TOYKU OT BPEMEHH.

CBoOOHOE NajieHe. Y CKOpeHre CBOOOIHOrO MaieHusl.

KpuBonuzeliHoe 1BrKeHUE. [[BUKEHNE MaTEPUAIbHOM TOUKH 110 OKPY’KHO-
CTHU C IMOCTOSHHOM MO MOJIYJII0 CKOPOCTBIO. YTJI0Bask CKOPOCTb, JINHEHHAS
ckopocTs. [lepuoa u yactora obpamenus. LienrpoctpemurensHoe yckope-

Mexanuueckoe aBwkeHHE. OTHOCUTENBHOCTh MEXAHUYECKOTO JIBUYKEHUS.
Cucrema oTcyéra.

[ Ipsimas u obpamuas 3a0a4u MexaHuku.

Paouyc-6ekmop mMamepuaibHoU MoYKU, €20 NPOoeKyuu Ha OCU CUCmeMbl KO-
opounam. TpaekTopus.

[lepemernienue, CKOPOCTh (CPEeqHsIsI CKOPOCTh, MTHOBEHHAsI CKOPOCTh) M YCKO-
[peHIEe MaTepHabHONW TOUKH, UX MPOEKIIMH Ha OCU CUCTeMbl koopauHaT. Cio-
PKEHUE IIEPEMELLEHUN U CII0KEHUE CKOPOCTEM.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSIMOJIMHEIHOE IBUXKEHHE. 3aBUCH-
MOCTh KOOPJAMHAT, CKOPOCTH, YCKOPEHHSI M MyTH MaTepHabHOM TOYKU OT
BPEMEHHU U UX TPAPUKH.

CBoOosHOE TajieHHe. YCKOpeHHue CBOOOIHOTO MajeHus. /[gudicenue meia,

Hue. Texnuueckue ycmpoﬁcmea U npakmu4deckoe npumerHerue. CinaoMeTp,

Opouenn020 nod y210m K 20pu30Hmy. 3a8UCUMOCHIb KOOPOUHAM, CKOPOCHU
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NIBIDKEHUE CHApAIOB, LIETIHbIE U pEMEHHBIE IIEpeAayH.

/lemoncmpayuu
1. Mopgenb cucreMsl OTCYETA, MILTIOCTPALUs] KHHEMAaTUYECKUX XapakK-
TEPU-CTUK JIBUKEHUS.
2. IIpeoOpa3zoBaHue IBUKEHUI C UCIIOJIH30BAHUEM MTPOCTHIX MEXaHU3MOB.
3. Ilanenue Ten B BO3yXe U B pa3pesKEHHOM IPOCTPAHCTBE.
4.  HaGmoneHue ABMKEHHS Tea, OPOIIEHHOTO O/ YTIIOM K TOPU30HTY U
rO-pU30HTAIIBHO.
5. U3mepenue yckopeHust CBOOOHOTO MaICHHUS.
6. HampaBiienue cCKOpoCTH TP IBUKESHUU 110 OKPYKHOCTH.

Vuenuueckuii yxcnepumenm, nabopamopiovle pabomol’
1.  HM3ydeHue HEPaBHOMEPHOTO JBMXKEHUS C LENBIO ONPEIEICHUSI MTHO-
BEH-HOH CKOPOCTH.
2. HccrnenoBanue COOTHOUICHUS MEXIY MYTSIMH, TPOHACHHBIMU TEIIOM
3a [ocje10BaTebHbIE PAaBHbIE IPOMEKYTKH BPEMEHU IIPH PaBHOYCKOPEH-
HOMJIBH)KEHUH C HAYaIbHOW CKOPOCTBIO, PAaBHOW HYITIO.
3. N3yueHue ABMKEHMsI LIAPUKA B BA3KOW KUKOCTH.
4. N3yueHue qBUKEHUS Tela, OpPOIIEHHOTO TOPU30HTAIBHO.

U YCKOpeHUss MamepuaibHOU moyKky om epemeHu u ux epaguxu. KpuonmHen-
HOE NBUKEHUE. J[BH)KEHNE MaTepUaibHOKW TOYKH IO OKPYKHOCTH. YTJI0Bas U JIU-
HeiiHas ckopocTb. [leproa u yactora oOpamenus. LleHTpocTpe-murensHoe
(HOpMasIbHOE), KacaTeIbHOE (TaHI€HIIMAJILHOE) U ITOJIHOE YCKOpE-HUE MaTepu-
QIIbHOM TOUKH.

Texnuueckue ycmpoucmea u mexHoio2uyecKue npoyeccwyl: CIUI0OMETp, IBU-
PKEHHE CHapsAIOB, IEMHbIE, LIecTepéHuaTble U pPEeMEHHbIE Iepelayd, CKO-
pocmuvie nugpmeol.

Vlemoncmpavyuu

Mosenb CUCTeMbI 0TCYETa, MILTFOCTPAIMS KHHEMAaTHIECKUX XapaKTEPHUCTUK
TBUKCHHUSI.

Cnocobbl uccnedo8anus 08UNCEHUII.

U nnrocmpayus npedenvno2o nepexood u uzmepeHue MeHO8eHHOU CKOPOCU.
[IpeoOpazoBaHue NBMXKEHUHN C UCTIOIB30BAHUEM MEXAHU3MOB.

[lageHre Ten B BO3IyXe U B pa3peKEeHHOM MPOCTPAHCTBE.

Habmronenne nmxenus Tena, OpoIIeHHOro MO/ YTIIOM K TOPU30HTY M TOPH-
3OHTAIBHO.

Hanpasienne CKOpOCTH MPH ABMKEHUH IO OKPY>KHOCTH.

/ [peobpazosanue y2n0601l CKOpocmu 8 pedyKmope.

Cpasnenue nymetl, mpaexmopuil, CKOpocmeu 08UICEHUSL 00HO20 U MO20 Hce
mena 6 pasuvix cucmemax omc4éma.

Yuenuueckuit sxcnepumenm, nabopamopnuvie pabomut, npakmuxym N3yue-
HUE HEPAaBHOMEPHOTO JBIDKEHHSI C IIEIIBI0 OMpEIeTICHUs MTHOBEHHOWCKOPO-
CTH.

3mepenue yckopeHus npu NpAMOJIUHEUHOM PABHOYCKOPEHHOM OBUNCEHUU
10 HAKJIOHHOU NAOCKOCMU.

ccneoosanue 3asucumocmu nymu om epemenu npu pagHOyCKOPEeHHOM O08U-
DICeHUU.

3mepenue yckopenusi c60000H020 NadeHus (PeKoMeHO0BAHO UCHOb306a-
Hue yugposoti 1abopamopuis).

3ydeHne ABYWOKEHHS Tella, OPOIMIEHHOTO TOPH3OHTAIBHO. [Ipogepka euno-
mesvl 0 NPAMOL NPONOPYUOHATILHOU 3A8UCUMOCIU MeNCOY OANbHOCMbIO NO-
1éma u HauaNbLHOU CKOPOCMbIO Mend.

2 3pecb U fanee NPUBOAMUTCA PACLUMPEHHDIN NepedeHb 1abopaTopHbIX PaboT M OMbITOB, U3 KOTOPOTO yYUTEb AeNaeT BbIGOP N0 CBOEMY YCMOTPEHMIO C y4ETOM BbibpaHHoro YMK 1 umetolterocs o6opyaosaHus.
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3yuenue 0sudiceHus mena no OKPY*CHOCMU ¢ NOCMOSHHOU NO MOOYIO CKO-
pocmuio.

[l ccnedosanue 3asucumocmu nepuooa oopauieHus KOHUYecKko20 MAasimHuKd
om e2o napamempos.

2.2 lunamuka (7 9acoB)

2.2 lunamuka (10 yacon)

[IpuHiun orHocurensHOoCcTH ['amunes. Ilepssiii 3akoH Herorona. MHepuuans-
HbIE CUCTEMbI OTCUETA.
Macca Tena. Cuna. [lpunmun cynepno3unuu cui. Bropoit 3akon HeroTona
JUIsl MatepuanbHOM Touku. TpeTuil 3akoH HbroTOHA 1711 MaTtepuasbHbIX TO-
YCK.
3akoH BcemupHoro taroreHusa. Cuna tspkectu. IlepBas kocMuueckast cko-
[POCTB.
Cuna ynpyroctu. 3akoH ['yka. Bec Tena.
Tpenue. Bunbl Tpenust (mokos, ckonbxeHus1, kaueHus). Cuna tpenus. Cyxoe
Tperue. Cuia TpeHus CKOJIbKEHUs U cuia TpeHus nokos. Koadduuuent tpe-
Hus. Cuia CONpOTUBIIEHUS IPU JBUYKEHUHU TeJa B )KMJIKOCTH WJIU Tas3e.
[locTynaTtensHOe U BpaliaTeabHOe ABMKEHHE aOCOTIOTHO TBEPIOTO Tena.
MOMEHT CUJIbl OTHOCHUTENIBHO OCH BpatieHus. [limeuo cumnbl. Y ciioBust paBHO-
BECHUs TBEPJIOTO TENA.
Texnuueckue ycmpoucmea u npakmuieckoe npumererue: MOAIUITHAKY, IBU-
PKEHHME NCKYCCTBEHHBIX CIIyTHUKOB.
/lemoncmpayuu
. SIBneHue nHEpLUUH.
. CpaBHEHHE Macc, B3aMMOJEHCTBYIOIUX TEII.
. Bropoii 3akon HeroToHa.
. U3mepenue cuil.
. Cnoxenue cui.
. 3aBUCUMOCTb CHJIbI YIPYTOCTH OT Jie(hopMalnu.
. HeBecomocTs. Bec Tena mpu yCKOpPEHHOM MOABEME U IaJCHUU.
. CpaBHEHME CWII TPEHUS TIOKOSI, KAYEHUS M CKOJIBIKEHUS.
. YcioBusi paBHOBeCHSI TBEPIOTO Tena. Bujibl paBHOBECHSI.
Yuenuueckuit sxcnepumenm, nabopamopnuvie pabomot

1. I3ydenue nBrkeHus Opycka 1o HaKJIOHHOM ITOCKOCTH.

2. UccnenoBaHue 3aBUCUMOCTH CHJI YIIPYTOCTH, BOSHUKAIOLIUX B IIPYKUHE

O 00 31O\ B W

[IepBbiii 3akoH Herorona. MHepuuansHble cuctemsl orcuéra. [IpuHnumn or-
HocuTenbHOCTH [amunes. Heunepyuanvuvie cucmemvl omcuéma (onpeoe-
1enue, npumepul).

Macca tena. Cuna. [IpuHuun cynepno3uuuu cui.

Bropoii 3akoH HeroTOHA 117151 MaTEpUAIBHON TOYKH.

Tpetuii 3akoH HproTOHA /17151 MaTepUaJIbHBIX TOUYEK.

3aKOH  BCEMHPHOTO TATOTEHHS. JKBUBANEHMHOCMb 2PASUMAYUOHHOLL
U UHEePMHOU MACCVL.

Cuna TSDKEeCTH. 3a8ucumocms YCKopeHus c60000H020 NAOEHUsI OM 8blCOMbl
Hao noeepxHocmovlo nianemvl U om 2eocpaguueckoli wupomul. Jleudcerue
HeOecubix men u ux cnymuuxos. 3axousl Kennepa. IlepBas xocmuueckas
CKOpOCTb.

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

Cuina Tpennsi. Cyxoe TpeHue. Cuiia TpeHHUsS! CKOJIbKEHHUS U CUjla TPEHUS Mo-
kosi. Koappumment tpenus. Cuna CONpOTHUBICHMS NPHU ABMKEHUM Teja B
PKUJIKOCTU WM Ta3e, eé 3asuUcumocms Om CKOPOCHMU OMHOCUMENbHO20 08U-
DICeHUs.

/[agnenue. ['uopocmamuyeckoe oasnenue. Cuna Apxumeoa.

Texnuueckue ycmpoucmea u mexHolo2UdecKue npoyeccuvl: TOAINIHUKH,
NIBI)KEHUE NCKYCCTBEHHBIX CITyTHUKOB.

/lemoncmpayuu

Habnooenue 0sudicenus mei 8 UHEPYUATbHBIX U HEUHEPYUATbHBIX CUCe-MAaX
omcuéma.

/ [punyun omHoCcumenbHoOCmu.

Kauenue 08yx yunuHOpo8 unu wiapos pasHou Maccvl ¢ 0OUHAKOBLIM YCKO-
penuem omHocumenbHo HeUHEPYUAIbHOU CUCTEMbL OMCYEMA.

Cpasnenue pasnooelicmeyroujeli npulodHCeHHbIX K mely CUuil ¢ npousgede-

HUEM MACCbl mejld Ha e20 YCKOpeHUe 6 uHepb;I/laﬂbHOZZ cucmeme omcyéema.
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1 pe3MHOBOM o0pasiie, OT ux AehopMaIiiu.
3. UccnenoBanue ycaoBuil paBHOBECHUS TBEPAOTO TeJa, HMEIOLIEro OCh Bpa-Iiie-
HUS.

[Pagerncmeo cun, 603HUKArOWUX @ pesyibmame e3aumooeticmeus men. Hzmepenue
lmacc no ezaumooeticmsuio.

Hesecomocme.

Bec Tenia npu yCKOPEHHOM MOABEME U M1aJIEHUH.

[ [enmpobedicrbie MexaHusmbi.

CpaBHEHHUE CUJI TPEHUS TTOKOSI, KAUCHUS U CKOJIbKCHHUS.

Yuenuueckuii sxcnepumenm, nadopamopnisie pabomul, npakmuxym 3me-
[peHIE PAaBHOICHCTBYIOIIEH CHJI ITPH IBUKEHUU OpycKa M0 HaKJIOHHOUIIIIOCKO-
CTH.

/Iposepka cunomesvi 0 HE3ABUCUMOCTU BPEMEHU O8UdNICEHUs OPYCKA NO
HAKIO0HHOU NIOCKOCMU HA 3A0AHHOE PACCMOAHUE OM €20 MACCYHL.
lccnenoBanue 3aBUCMMOCTH CHJI YIPYTOCTH, BO3HUKAIOIIUX B MPYXHUHEH
[PE3MHOBOM 00pasle, OT uX JepopMaLuu.

/13yuenue 08UdICeHUs CUCIeMbl Meil, CEA3AHHbIX HUMbIO, NEPEKUHYMOUL Ye-pe3
né2Kuti O10K.

/I3mepenue Kodpduyuenma mpenuss no eiudune y2n08020 Kodpouyu-
enma 3agucumocmu Fup(N).

Vccnedosanue 0sudicenus 6pyCcKa no HAKJIOHHOU NIOCKOCMU C NePeMeHHbIM
Koo puyuenmom mpenus.

H3yuenue 0sudicenus 2py3a Ha 6ay ¢ MpeHUueMm.

2.3 Cratuka TBeporo tena (5 4acoB)

AOcomoTHO TBEpmoe Teno. IloctymarenbHoe W BpallaTeIbHOE JBHKCHHE
TBEPIOTO Tena. MOMEHT CHJIbI OTHOCUTEIBHO OCU BpauieHus. [lnedo cumsl.
CnoxeHue Ccuil, IPUJIOKEHHBIX K TBEpHoMY Teny. LleHTp Tspkectu Tena.
YcioBust paBHOBecHsi TBEPJIOro Tea. Y CTOWYMBOE, HEyCTOunBOe, Oe3pas-
ITUYHOE paBHOBECHE.

Texnuueckue ycmpoticmea u mexXHOI02UYeCKUe npoyeccyl: KPOHIITEHH,
CTPOUTENBHBIN KpaH, peméTyaTeie KOHCTPYKITUH.

Vlemoncmpayuu

'Y cnoBust paBHOBecusi. Busibl paBHOBecCHS.

Yuenuueckuii 3xcnepumenm, navopamopusvie pavoomot, npakmuxym Viccne-
TOBaHME YCIIOBHIl paBHOBECHS TBEPAOIO TeJA, UMEIOIIErO OCh Bpa-IEHUS.
KoHcTpyrpoBaHuEe KPOHIITEHHOB U PacUYET CHII YIIPYTOCTH.
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3yueHre yCTOMYMBOCTH TBEPIOTO TEJa, MMEIOIIETO MJI0IIA b OTIOPHI.

2.3 3aK0HBI COXpaHEHUS B MeXaHUKe (6 4acoB)

2.4 3akoHbI coxpaneHus B Mexanuke (10 yacoB)

MIMIysibCc MaTepuanbHON TOUKH (T€a), CUCTEMbI MaTEpHAIbHBIX TOUeK. M-
[1yJIbC CHJIBI U U3MEHEHHUE UMITyJIbCa TeJla.
3aKOH COXpaHEHMsI UMITYJIbca. PeakTUBHOE IBUYKEHUE.
Pabora cribl. MOIIHOCTE CHJIBI.
Kunetnueckasi SHEprHsl MaTepUAIbHON TOUKU. Teopema 00 M3MEHEHUU KU -
HETUYECKON DHEPIUH.
[TorennuansHas sHeprus. [loTeHnuanpHas SHeprus yrnpyro a1eopMHUpOBaH-HON
npyxuHbl. [loTeHnManbHas sHeprus Tena BOiau3u nopepxHoctu 3emiu. [loren-
[{MaIbHbIE U HEITOTEHIMATIbHbIE CUIIbI. CBSA3b paOOThl HEMOTEHLIUAIb-HBIX CHUJI C
M3MEHEHHEM MEXAHWYECKOM JHEPTUU CUCTEMBI TeJl. 3aKOH CO- XpaHEHUS MeXa-
HUYECKON SHEPIUU.
Ypyrue u Heynpyrue CTOJIKHOBEHUS.
Texnuueckue ycmpoticmeéa u npakmuieckoe npumereHue: BOAOMET, KOIEP,
[IPYKUHHBIN ITUCTOJIET, AB)KEHUE PAKET.
Vlemoncmpayuu
1. 3aKoH coXpaHEHHs UMITYJIbCA.
2. PeakTUBHOE IBUJKEHUE.
3. Ilepexosa NOTEHIMATBHON SHEPTUH B KWHETUYECKYIO U 00OpaTHO.
Yuenuueckuit sxcnepumenm, nabopamopnsvie pabomot
1.  M3ydeHue aOCOIIOTHO HEYNPYTOTO yAapa ¢ MOMOIIBIO IBYX OJMHA-
KOBBIXHUTSIHBIX MasiTHUKOB.
2. HccnenoBanue CBs3M paOOThI CUITBI C ©3BMEHEHHEM MEXaHUUECKOU
JHEP-TUH Tejla Ha IPUMEPE PaCTSHKEHMS PE3UHOBOTO JKIyTa.

MIMITybC MaTepUaIbHONW TOYKH, CUCTEMBI MATEPUAJIbHBIX TOYEK. [[enmp
lmacc cucmembl mamepuanvhvlx mouek. Teopema o 0sudicenuu yenmpa
macc.

MIMITyJIBC CHIIBI M U3MEHEHHME UMITYJIbCA TeJla. 3aKOH COXPAHECHUS UM-
[1yJIbCa.

PeakTHBHOE IBHKEHUE.

IMomenm umnynoca mamepuanvrot mouku. [Ipeocmaenenue o coxpanenuu
MOMEHMA UMNYTbCA 8 YEHMPATbHBIX NOJIAX.

PaGoTa critbl Ha MaJIOM U Ha KOHEYHOM TiepeMeeHun. [ paguueckoe
npeocmaenenue pabomoi cuvl. MOIHOCTb CUIIBI.

Kunetnueckas sHeprust MaTepuaibHONU TOUKH. Teopema 006 N3MEeHEeHUHUKHHE-
TUYECKOW SHEPTMH MATEPUATIbHOM TOYKH.

[loTeH1ManbHbIC U HEIIOTEHUHANIBHBIE CWIIbL. [lomenyuanvruasn snepeus. Ilo-
menyuanbHas suepaust ynpy2o oegopmuposannoll npysxcutel. Ilomen- yu-
anbHas dHepeus mena ¢ 00HOPOOHOM 2pasumayuoHnom none. [lomenyu-ano-
Has SHepeus mena 6 2pasumayuoHHOM Noje 0OHOPOOHO20 wWapa (6Hympu u
eHe wapa). Bmopas kocmuyeckasn ckopocms. Tpemwvs Kocmuie-cKas cKo-
pocmb.

CBs13b paOOTHI HEMOTEHIMAIBHBIX CUJI C U3MEHEHUEM MEXaHNYECKOU dHep-
MY CUCTEMBI TeNl. 3aKOH COXPaHEHUSI MEXaHUYECKON DHEPTUH. Ynpy-eue u
Heynpyaue cmoKHOGEHUA.

Ypasnenue bepnynnu 015 uoeanvHou HcuoKkocmu Kaxk cieocmesue 3aKkoHaco-
XpaHeHUss MeXaHU4ecKol 3Hepuu.

Texnuueckue ycmpoticmeéa u mexHojlo2uyecKue npoyeccyl: ABUKEHUE Pa-
KET, BOJOMET, KONEP, MPYKUHHBIA MUCTOJIET, 2UPOCKON, hucypHoe Kama-
HUe Ha KOHbKAX.

Vlemoncmpayuu

3aKOH COXpaHEHUs MMITyJbca. PeakTuBHOE ABMKEHUE. M3meperue mouy-
HOCMU CUTTDL.

/13 menenue sHepeuu mena npu cogepuieHuu pabomsoi.

B3anMHbIEe NpeBpanieHnss KHHETUYECKOW M MOTEHIHUAIBbHON SHEPTUM MPH
NECTBUM Ha TEJIO CHJIBI TSDKECTH M cuilbl ynpyroctu. CoxpaneHnue sHep-
euu npu c600600HOM NAOEHUU.
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Yuenuuecxkuit sxcnepumenm, nabopamopnuvie pabomul, npaKMuKym
1. U3mepenue umnynvbca meia no mopmo3HOMY NYNiu.
2. Usmepenue cunvl mseu, cKkopocmu MoOenu 31eKmpomMoOus u MOWHO-
cmu cuibl mszu.
3. CpasHeHue usmeHeHUs UMRYIbCA meid ¢ UMHYIbCOM CUTbL.
4. Hccnedosanue cOXpaneHuss UMNYabca npu ynpy2om 63aumo0eicmauu.
5. Usmepenue kunemuueckou sHepeul meida no mopmo3HOMy nymu.
6. CpasneHue usmeHeHUuss NOMEHYUANbHOU IHEPSUU NPYHCUHBL C pAOOMOU
CUbL MPEHUs.
7. Onpeoenenue pabomvi CUbl MPEHUsL NPU OBUNHCEHUU Meld N0 HAKIOHHOU
NIOCKOCMU.

Tema 3. MonekynsipHas ¢usuka u TepMoauHamuka (24 yaca)

Tema 3. MonekynsipHas ¢pu3uka u TepMoauHamMuka (49 gacos)

3.1 OCHOBBI MOJIEKYJISIPHO-KHHETHYECKON TeopuH (9 yacos)

3.1 OCHOBBI MOJIEKYJISIPHO-KUHETHYECKON TeopuH (15 yacoB)

(OCHOBHBIE IOJIOXKEHUSA MOJIEKYJISIPHO-KMHETUYECKOW TEOPUU U UX OIBITHOE
ob6ocHoBaHue. bpoyHoBckoe nBuxeHue. uddysusa. Xapaktep ABUKEHUS U
B3aMMOJCHCTBUSA 4aCcTHI] BelecTBa. Moaenn CTpOeHHUs ra3oB, )KUIKOCTEN U
TBEPJIBIX TET U OOBSICHEHNE CBOMCTB BEILIECTBA HA OCHOBE ATUX MOJIEJEH.
Macca u pasmeps! Mostekyil. KonndectBo BemectBa. [locrosiHHas ABoraapo.
TeruioBoe paBHOBecue. Temneparypa u e€ usmepenue. lllkana remneparyp
[lenbcust. Monens uneanbHoro raza. OCHOBHOE ypaBHEHHE MOJIEKYIISIPHO-
KHHETHYECKOW TEOPUHU UI€AIbHOTO ra3a. AGCONIIOTHAS TeMIepaTypa Kak Me-
[pa CpelHel KWHETUYECKOM SHEPIMH TETUIOBOIO ABUKEHUS YaCTHI] rasa.
[1Ixana remnepatyp KenbBuna. ['a3oBble 3akoHBI. Y paBHeHHEe MeHnzene-
eBa—Kuaneiipona. 3axon Jlanerona. M3ompoiiecchl B ujealbHOM rase ¢ mo-
CTOSTHHBIM KOJIMYECTBOM BellecTBa. I paduueckoe npeacTaBieHne H30mpo-
[1eCCOB: U30TE€pMa, U30X0pa, u3obapa.

Texnuueckue ycmpoiicmea u npakmuyeckoe npumeHerue: TEpMOMETp, 6apo-

MeTp.
/lemoncmpayuu
1. OnbIThI, TOKA3bIBAIOIINE TUCKPETHOE CTPOCHHE BEIlecTBa, (OTO-

rpadMUMOJIEKyJT OPTaHUYECKIX COSAMHEHUM.
2. OnbiTh N0 MU (Y3UH KUAKOCTEH U ra30B.
3. Mozaenb OpOyHOBCKOTO JTBHYKEHUS.

4. Mopens onbita lllTepHa.

(OCHOBHBIE TIOJIOKEHUSI MOJIEKYIIApHO-KHHeTHuYeckoil Teopun (MKT), ux
onbITHOE 00ocHOBaHue. [{uddys3us. bpoyHoBckoe aBmkeHne. Xapakrep
NIBH>KEHUS M B3AMMOJICMCTBHS YacTHULl BelecTBa. MoIenu CTpOEHUs ra3os,
PKUKOCTEN U TBEPBIX T€N M OOBSICHEHHE CBOICTB BEIIECTBA HA OCHOBE
bTuX Mojesneil. Macca u pa3mepsl MoJiekyn (atomoB). KonmdecTBo Betiie-
ctBa. [locTossHHas ABoraapo.

TermoBoe paBHOBecue. Temmneparypa u criocoOsl e€ n3mepenus. [lkana
remnepatryp Llenbcus.

Moneins naeansHoro raza B MKT: gacTuilel raza ABUKYTCSI XaOTUYECKUH

HE B3aMMOJIEUCTBYIOT JIPYT C APYTOM.

["a30BbIC 3aKOHBI. Y paBHeHNE MeHnneneeBa—Knanelipona.

AOcomoTHas Temneparypa (mkana remnepatyp KenpBuna). 3akon Jlanb-
TOHA.

M30mpornecchl B U1€aIbHOM Ia3e ¢ MOCTOSIHHBIM KOJIMYECTBOM BEIIECTBA.
['paduueckoe nmpeacTaBiIeHNUE U30MPOIIECCOB: U30TEPMa, U30X0pa, U30-
Oapa.

CBA3b MEKY IaBJICHUEM U CPEJIHEN KHHETUYECKOW SHEPrrel MoCTyna-Telb-
HOTO TETJIOBOTO JBMKEHUSI MOJIEKYJT HJICATHHOTO Ta3a (OCHOBHOE ypaBHEHUE
MKT unneanbHoro raza).

Cés3b abCconomHot memnepamypsbl MepMoOUHAMUYECKOU CUCIEMbL CO CPeO-Hell

Kunemuyueckoul 3Hep2ueﬁ nocmynamejlibHo2o nenjioeoco osudicenus eé
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5. OnbIThI, JOKA3bIBAIOIINE CYIIECTBOBAHUE MEKMOJIEKYISIPHOTO
B3aNMO-CHCTBHSI.
6. Mopenb, WUTFOCTPUPYIOIIAs TPUPOTY JaBJICHUS T'a3a HA CTEHKH COCYy/a.
7. OMBITHL, WUTIOCTPUPYIOIIUE YPABHEHHUE COCTOSIHUS HICAIbHOTO ra3a,
M30-TPOLIECCHI.

Yuenuueckuii sxkcnepumenm, nabopamopmsie padomuol

1. Omnpenenenne Macchl BO3/lyXa B KJJaCCHOM KOMHAaTe Ha OCHOBE U3Me-
peHniio0bEMa KOMHATBI, AaBJICHUS U TEMIIEpaTyphl BO3yXa B HEil.
2. HccenenoBanue 3aBUCMMOCTH MEKly IapaMETPAMK COCTOSIHUS pa3-

PEKCH-HOI'O Ir'a3a.

yacmuy.
Texnuueckue ycmpouicmea u mexHoaio2uiecKue npoyeccuvl: TEPMOMETp, Oa-
[POMETD, noIyUeHUe HAHOMAMEPUATLOB.

/lemoncmpayuu

Mopenu TBUKEHHUS YaCTUIL BEIIECTBA.

Moiesib OpOYHOBCKOTO JIBHYKCHUSI.

B1OeoponuK ¢ 3anuchbio peaibHo20 OPOYHOBCKO20 OBUNCEHU.

uddy3us sxuakocTei.

Mopaens onbita LlTepHa.

[TpuTsKeHUE MOJICKYIL.

Mojenn KpUCTAIUTHYECKUX PEIIETOK.

HabmroneHue u uccie1oBaHne H30MPOIECCOB.

Yuenuueckuii sxcnepumenm, nabopamopnuvie pabomul, npakmuxym Hccie-
Dosanue npoyecca ycmaHogieHUus meniogo2o pasHo8ecusl npu men-i000MeHe
lvedrcoy eopsueti u Xon00HOU 80001

U3yuenue uzomepmuyecko2o npoyecca (PeKoMeHO08AHO UCNONb308AHUE
yugposoil 1abopamopuu).

H3yuenue uzoxoprnoeo npoyecca. Mzyuenue uzobapnoco npoyecca.

/Iposepka ypasHeHusi COCMOsIHUSL.

3.2 OcHoBbl TepMoguHamMuKu (10 yacos)

3.2 OcHoBBI TepMoguHaMUKH (20 yacoB)

TepmonnHamMu4deckas cucteMa. BHyTpeHHsIS SJHEPrus TEPMOJUHAMAYECKON
CHCTEMBI U c11ocoObl €€ n3MeHeHus. KomuuecTBo TenaoTel U paboTta. BHyT-
[PEHHSISI DHEPIrUsl OTHOATOMHOTO MI€AJIbHOTO ra3a. Buipl Temionepenayun:
TEILIONPOBOJHOCTD, KOHBEKIIM, U3Iy4CHUE. Y IeIIbHAs TEINIOEMKOCTD Be-
mectBa. Koam4ecTBo TEMIOTHI TP TEIUIONEpeaaye.

[Tonsatue 06 agnabarHom mporecce. [lepBrlit 3akoH TepmoguHaMuku. [Ipu-
MeHEeHHE MEePBOro 3aKOHa TePMOJMHAMUKH K M3omponeccaM. ['paduueckas
MHTEepHpeTanys padoThl rasa.

Btopoii 3akoH TepmoanHaMuki. HeobpaTuMOCTh TPOIIECCOB B MPUPO/IE.
TeroBbie MamuHbl. [IpyHIKIBL AeHCTBUS TEIUIOBBIX MamiuH. [Ipeobpa3zo-
BaHus SHEepruu B TeruioBeiX MamuHax. KITJ[ remnoBoit mammuel. [{ukn Kap-
Ho 1 ero KII/I. Dxonoruyeckue npodaeMbl TEIIOAHEPTETHKH.

Texnuueckue ycmpoucmea u npakmuyeckoe npumeHeHue. IBUraTellb BHyT-
[PEHHETO CropaHusi, OBITOBOM XOJIOAMILHHUK, KOHAUIIUOHED.

/lemoncmpayuu

Tepmoounamuuecxas (T/]) cucmema. 3aoanue snewnux ycnosuti ons T/[ cu-
cmembl. Buewnue u snympennue napamempuwi. Ilapamempuor 1/] cucmemoi
Kak cpeOHUe 3Ha4eHUs 6eUYUH, ONUCHIBAIOUWUX €€ COCMOsHUE Ha MUKDO-
CKOnUYecKoM yposHe.

Hynesoe nauano mepmoounamuxu. Camonpousgonvras peraxcayus T/ cu-
cmembl K menio8oMy pagHOGeCUIO.

Mosienb UaeaabHOro raza B TEPMOJMHAMHUKE — CHCTEMa ypaBHEHUH: ypaB-
HeHue MenjaeneeBa—KitaneiipoHa U BbIpaK€HHE JJIsl BHYTPEHHEN SHEPIrUMu.
Y coBHS MPUMEHUMOCTH TOW MOJENN: HU3Kas KOHLEHTpAlUs 4acTHUll, BbI-
COKHE TemIepaTyphl. BeipaxkeHue JJ1si BHYTpEHHEH SHEpruM O0JIHOATOMHOTO
1eaJIbHOTO Ta3a. Keazucmamuueckue u necma-
muueckue npoyecchwi.

JneMeHTapHas paboTa B TepMoJMHAMKKe. Beruncienue paboTsl o rpaduky
[porecca Ha pV-auarpaMmme.

Termonepenava kak cnoco0 U3MEHEHUs1 BHyTpeHHeH sHeprun T/ cuctemsr
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1.  VI3MeHeHue BHYTpEHHEH PHEPTUU TEJIa TIPU COBEPIICHUH PaOOTHI:
BBUIET MTPOOKH U3 OYTBUIKH MO/ ACUCTBUEM C)KAaTOTO BO3AyXa, HArPEBaHUE
a(upa BIaTyHHOU TPyOKe MyTEéM TpeHUs (BUICOAEMOHCTPAIINS).
2. H3MeHeHue BHYTpPEHHEW SHEPruu (TEMIIEpaTypbl) Tea IPU TEIIO-
nepe-zaye.
3. OmnbIT o aguabaTHOMY PacCIIMPEHUIO BO3AyXa (OMBIT C BO3AYIIHBIM
OT-HHUBOM).
4. Mopnenu napoBoii TypOMHBI, ABUTATENsl BHYTPEHHETO CTOPAHUSI, PeaK-
TUB-HOT'O JIBUTATEJIsl.

Yuenuueckuit sxcnepumenm, nabopamopnsvie pabomot

1. 3mepenue ynenbHOM TEII0EMKOCTH.

0e3 coBepiieHus paboTsl. KoHBeKIIMs, TEMIONPOBOIHOCTD, H3NyueHue. Ko-
ITMYECTBO TEIUIOTHI. TerIo€MKOCTh Tena. YoenvHas u monsapuas menio- ém-
Kocmu eewjecmsa. Ypasuenue Maiiepa. Y ienbHast TEMJI0Ta CTOPAHUS TOM-JU-
Ba. Pacuér konuuecTBa TEIIOTH! IpHu Teruionepenaue. Ilousarue o6 anua-
OatHOM mporiecce. [lepBblit 3aK0H TepMOIMHAMUKUA. BHYTpeHHSs SHEPTHsl.
KonnyecTBo TEIIIOTH U paboTa Kak Mepbl U3MEHEHUS BHYTpeHHeW sHeprun T /]
CUCTEMBI.
BTopoii 3aK0H TEpMOIMHAMUKH 11 PABHOBECHBIX IIPOLIECCOB: Yepe3 3a/1aH-
HOE paBHOBECHOE cocTostHUE T/l cucTeMbl MPOXOAUT €UHCTBEHHAS a/lha-
0ara. AGCONIOTHAs TemIieparypa. BTopoii 3ak0H TepMOIMHAMHKH [ HEPaB-
HOBECHBIX IPOIECCOB: HEBO3MOXKHO MEPEaTh TEIIOTY OT 00JIee X0- JIOJHOTO
Tesa k Oosiee Harperomy 6e3 komneHcanuu (Knaysuyc). HeoOpatu-mocTth
MIPUPOJTHBIX TPOIIECCOB. [[pHHIIUTIBI IEHCTBUS TEIJIOBBIX MAIITUH.
KII/I. Makcumanbaoe 3Hauenue KIIJI. Iukn KapHo. Dkonoruyeckue ac-
MEKThI UCII0JIb30BAHUS TEIUIOBBIX ABUTareseil. TernoBoe 3arpsi3HEHNE OKpy-
PKAIOIIE Cpebl. Texnuueckue ycmpoti-
Ccmea u mexHoi02uyecKue npoyeccol: XoNOAWIbHUK, KOHAULIUOHED, AU3€EIIb-
HBII 1 KapOIOPaTOPHBIN IBUTATEIHN, NAPO8aAs MypOUHa, noiyienue CeepxXHU3-
Kux memnepamyp, VMmuau3ayus «meniogulx» 0mxo008 ¢ UCNOIb308AHUEM
menyio6020 Hacoca, ymuausayusi OUOOP2aHULecKo2o moniuea 0 6vipa-
OOMKU «Menoso» u d1ekmpornepeuu. /lemoncmpayuu

1. Usmenenue TemnepaTypsl MpH aquadaTHYeCKOM PaCIIMPEHHH.

2. Bo3nyiiHoe oruuso.

3. CpaBHeHUE YAENbHBIX TEIIOEMKOCTEH BEIIECTB.

4. CriocoObl U3MEHEHMSI BHYTPEHHEN SHEPIHUH.

5. UccnenoBanue agquabaTHOrO Ipoliecca.

6. Komnvromepnvle mooenu meniosvix oguecameriel.
Yuenuueckuii sxcnepumenm, nabopamopusie padomoi, npakmuKkym

1. 3mepeHne yAelbHON TEMI0EMKOCTH.

2. Uccnedosanue npoyecca ocmviéanus eewecmsa.

3. Uccreoosanue aouabamuozo npoyecca.

4. M3yuenue 63aumocesasu IHepeUuL MeHCMONEKYIAPHO20 83AUMOOeUCM U
1 memnepamypol KUNEHUs: HCUOKOCHE.

3.3 ArperaTHbie coCTOsIHUS BemecTBa. Pa3oBbie epexoabl (S 4acoB)

3.3 ArperaTtHbie cocTosiHUs BemecTBa. Pa3zoBbie epexos! (14 gacos)

[TapooOpa3oBanue u KoHAeHcalus. Mcnapenue u kunenue. AGCOMOTHAS U

[TapooOpa3oBanue u KoHAeHcaIus. Vicriapenue u Kurenue. Y aeinbHas
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OTHOCUTEJbHAS BIAXXHOCTh BO3ayxa. HachlllleHHBIM Tap. YaenbHas Ter-
mota mapooOpa3zoBaHus. 3aBUCHMOCTh TEMIEPATyphl KUTIEHUS OT JaBlie-
HISL.
Teépnoe teno. Kpucrammmueckue u amopdHble Tena. AHU30TPONHS CBOMCTB
kpuctamioB. Kunkue kpuctawibl. CoBpeMeHHbIe MaTepuaisl. [InaBnenue u
KpucTaui3aius. Y aenbHas Tersiora rmiasieHus. Cyonuma-us.
'YpaBHeHUe TerI0Boro OajsaHca.
Texnuueckue ycmpoucmea u npaxmuyeckoe npumeHeHue: TArPOMETP U TCHU-
XPOMETP, KaJJOPUMETP, TEXHOJIOTHUH TOJYICHHS] COBPEMEHHBIX MaTEPH-aJIOB,
B TOM YKCJI€ HAHOMATEPHAJIOB, U HAHOTEXHOJIOTHH.
/lemoncmpayuu
1. CBoiicTBa HACBHIILIEHHBIX MTAPOB.
2. Kunenve npu MoHWKEHHOM JIaBJICHUH.
3. CriocoObl U3MepeHus BIaXKHOCTH.
4. HaOmroieHre HarpeBaHus U TUIABJICHHS KPUCTANTHYCCKOTO BEIIECTRA.
5. JleMOHCTpaLys KpUCTAIIIIOB.
Yuenuueckuii sxkcnepumenm, nabopamopmsie padomaol
1. I3MepeHre OTHOCUTENBHOM BIaXHOCTH BO3AYXA.

TEeTTI0Ta MapooOpa3oBaHMs.

HacplenHble 1 HeHaChIIEHHbIE Tapbl. KauecTBeHHAas: 3aBUCUMOCTD ILIOT-
HOCTHU U JIaBJICHUS HACBIIIEHHOT'O TIapa OT TeMIEPaTyphl, UX HE3aBUCH-
MOCTB OT 00bEMa HACKHIIIICHHOTO Mapa. 3aBUCUMOCTh TEMIIEPATyPhl KUIIe-
HUS OT JaBJICHUS B KHUJIKOCTH.

BnaxHocTs Bo3ayxa. AOCOIIOTHASI U OTHOCUTEIIbHAS BIAYKHOCTD. TBEpI0E
renno. Kpucrannueckue u amopgHbie Tena. AHU30TPOINS CBOMCTBKpHUCTAI-
noB. [1naBnenue u KpucTammM3anys. Y 1elibHas TerioTa mwiasieHus. Cyomm-
Marus.

/[echopmayuu meépdoeo mena. Pacmsocenue u cocamue. Cosue. Mooynw
FOnea. Ilpeden ynpyeux oegpopmayuii.

Tennosoe pacuwiupenue sxcuokocmell u meépovlx mei, 00bEMHOE U IUHEll-
Hoe pacuupeHnue. AHeapMOHU3M MENI08bIX KOIeOAHUIL Yacmuy eeujecmad
Kak npuyuna meniogoco pacuiupenus mein (Ha KaiecmseHHoM YpoeHe).

[/ Ipeobpazosanue 3Hepauu 6 azosvix nepexodax. YpaeneHue menio8o2o
Oananca.

I losepxnocmuoe namsoiceHue. Koagpguyuenm nosepxnocmrnozo namsdice-
nus. Kanunnsapueie aenenus. Jlagnenue noo UCKPUBLEHHOU NOBEPXHOCMbIO
brcuokocmu. @opmyna Jlannaca.

Texnuueckue ycmpoucmea u mexHoai02uiecKue npoyeccol: XUaKue Kpu-
CTaJlJIbl, COBPEMEHHBIE MaTePUAITBI.

Ulemoncmpayuu

TennoBoe pacmupenne. CBoWCTBa HACHIIEHHBIX MapoB. Kunenune. Kune-
HYe TIPY TTOHIKEHHOM JIaBJICHHH.

3 Mmepenue cuvl n0gepxXHOCMHO20 Hamsicerus. Onvimvl ¢ MbLIbHbLMU
naenkamu.

Cmauusanue. Kanunnapuvie signenus. Mooenu HeHbIOMOHOBCKOU HCUOKO-CMU.
CriocoObI M3MepeHus BIaKHOCTH. VccreoBaHe HarpeBaHus U TJIaBIIe-
HYsT KPUCTAITMYECKOTO BEIIECTBA.

[Buowi deghopmayuii. Habrnooenue manvix oegpopmayuii. Yuenuueckuii
hKCcnepumenm, 1adopamophvie padomaul, nPAKmMuKymH3yuenue 3axKo-
HOMepHOCmelU UCNApeHUsl HCUOKOCMEl.

I 3mepenue yoenbHou menaiomol niasieHus ibod.

3yueHue ceolicme HacbleHHbIX Napos.
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3mepeHune abCoMIOTHOM BIIAXKHOCTH BO3/TyXa U OIICHKA MACChl TAPOBB
T[TOMCILICHHUU.

3 mepenue koaghuyuenma nogepxHoCcmHo20 HAMAI’CEHUS.

U3mepenue mooynsa FOnea. Hccreoosanue 3asucumocmu oeghopmayuu pe-3u-
H06020 0Opa3ya Om NPUNIOINCEHHOU K HeM) CUTIbL.

Tema 4. DnexrpoauHamuka (22 yaca)

Tema 4. Dnexrpoaunamuka (54 yaca)

4.1 DnektpocTtatuka (10 yacon)

4.1 Dnextpuueckoe nosne (24 yaca)

DneKTpu3anus Tela. DJIEKTPUYEeCKUi 3apsn. [IBa BUAA AJIEKTpUYECKUX 3a-
psinoB. IIpoBOJHUKH, TUAJIEKTPUKHA M MOJIYHPOBOAHUKH. 3aKOH COXpaHe-
HUS DJIEKTPUYECKOTO 3apsaja.

BsaumopeiictBue 3aps10B. 3akoH Kynona. ToueuHbli 351eKTpUUEcKUi 3a-
psia. Onexrpudeckoe nosae. Hanpsok€HHOCTB 2nexkTpudeckoro nois. [Ipun-
[T CYNIEPIIO3ULINN ANEKTPUUECKUX TToJIeH. JINHUU Hanps>KEHHOCTHU DJIEK-
TPUYECKOrO MOJIS.

PaboTa cui anekrpocrarudeckoro noist. [lorennman. Pasnocts moreHmma-
10B. [IpOBOJHUKY U IUAIEKTPUKH B 3IEKTPOCTATUYECKOM IoJ1e. Juamnex-
TpruyecKas IPOHULAEMOCTb.

JnekTpoéMKocTh. KoHneHcaTop. DNeKTpOEMKOCTb INIOCKOI0 KOHIEHCA-TOPA.
DHeprus 3apsKEHHOr0 KOHAEHCaTopa.

Texnuueckue ycmpoticmea u npakmuyeckoe npumeHeHue. SIEKTPOCKOIL,
PIIEKTPOMETp, AJIEKTpOCTATUYECKasl 3alluTa, 3a3e€MJICHHE 3JIeKTponpudo-
[POB, KOHIEHCATOP, KOMPOBAJIbHBIN amnnapaT, CTPYHHBIN IPUHTEP.
/lemoncmpayuu

1. YCTpoiCTBO M NPUHIAIL JAEHCTBHUS dJIEKTPOMETPA.

2. BzaumopeiicTBre HadIeKTPU30BAHHBIX TEJL.

3. DNEKTpUYECKOE MOJIE 3apsKEHHBIX TEII.

4. ITpOBOJHUKH B 3EKTPOCTATHYECKOM ITOJIE.

5. DnekTpocTaTuyeckas 3aluTa.

6. IMdneKTpuKY B 3JIEKTPOCTATHUECKOM I10JI€.

7. 3aBUCUMOCTB 3JIEKTPOEMKOCTH IJIIOCKOT0 KOHAEHCATOPa OT ILIOIIA N

8. DHeprus 3apsHKEHHOr0 KOHAEHcaTopa.
Yuenuueckuii sxkcnepumenm, nabopamopnsie padomuol
1. U3mepenue 3neKTpoEMKOCTH KOHIEHCATOPA.

IJIaCTUH, paCCTOAHUA MCKAY HUMHU U IIPIBJ'ICKTpH‘lCCKOﬁ MIPOHUIIaCMOCTH.

DNIeKTpU3aIus Tel U €€ MPOosIBICHUS. DJIEeKTpUYecKuid 3aps. JlBa Buia
PIEKTPUYECKUX 3apsoB. [[pOBOAHUKH, TUAIEKTPUKU U TTOJIYIPOBOIHUKH.
DJIEMEHTAPHBIN 3JIEKTPUUYECKUM 3apsi. 3aKOH COXPaHEHUs JIEKTPUUe- CKO-
ro 3apsja.

B3anmopeiictBue 3apsanoB. Toueunsie 3apsabl. 3akoH Kynona. Dnexkrpuye-
ckoe nosie. Ero neicrere Ha anekTpudeckue 3apsapl. Hanpsyk€HHOCTD iIek-
Tpudeckoro nost. [IpoOusiif 3apsiy. JInHuKM HAPS-KEHHOCTH AIIEKTPUUYECKOTO
noJist. OAHOPOIHOE ANEKTPUUECKOE TOJIE.

[loTeHManbHOCTh JIEKTPOCTATUUECKOTO MoJIsl. Pa3HOCTh MOTEHIIMAIOB U
HarnpspkeHue. [loTeHnanbHas SHeprus 3apsaaa B 3JEKTPOCTATUYECKOMIIO-

ne. [lorenuuan snekrpocrarnyeckoro noisi. CBs3p HaNPSKEHHOCTH

[10JIs1 ¥ pa3HOCTHU MOTEHIIMAJIOB JIJISl AJIEKTPOCTATUYECKOTO MO (KaK Of-
HOPOJIHOTO, TaK U HEOJTHOPOIHOTO).

[ [pyuHIUIT CYTIEPIIO3UITNH STEKTPUUECKUX TTOJIEH.

[ lone moueunoeo 3apsoa. Ilone pagnomepro 3apsicennoii cghepul. Ilone pas-ro-
lMepHo 3apsicenno2o no oo6vémy wapa. Ilone pasnomepro 3apsxicento 6ecko-
Heunot niockocmu. Kapmunvl nunuti Hanpsascénnocmu omux noaeu

U SKEUNOMEHYUATTbHBIX NOBEPXHOCMEU.

[[pOBOIHMKHU B 3JIEKTPOCTATUYECKOM T0JIE. Y CIOBHE PAaBHOBECHUS 3apsi/iOB.
/[MAEKTPUKHA B DJIEKTPOCTATUYECKOM MoJie. JuanekTpuyueckass mpoHHIae-
MOCTH BELIECTBA.

KonzaeHcarop. D1eKTpoEMKOCTh KOHAECHCATOPA. DIEKTPOEMKOCTb TUIOCKOTOKOH-
ieHcaTopa.

I lapannenvnoe coeounenue KoHoencamopos. IlociedosamenvHoe coeoune-nue
KoHOeHcamopos. JHEPTHs 3apsHKEHHOTO KOHACHCAaTopa.

/[6uoicenue 3apadceHHOl Yacmuybl 8 0OHOPOOHOM dNeKmpuyeckom none. Tex-
HUuecKue yCmpoucmea u mexHoai02uyecKue npoyeccyl: 31EKTPOCKOI, IEKTPO-

MCTDP, SJICKTPOCTATUYCCKAA 3alll1uTa, 3a3CMJICHUC 3H€KTp0HpH60pOB,
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KOHJICHCATOPHI, eeHepamop Ban de I paagha.

Vlemoncmpayuu

Y CTpOICTBO U MIPUHIUIT ICUCTBUS JIEKTPOMETPA. DIEKTPUUECKOE IMOJIe 3a-
[PSOKEHHBIX MAPUKOB. DICKTPUIECKOE MOJIE IBYX 3apsDKEHHBIX TUTACTHH.
IMooenv anekmpocmamuueckozo eenepamopa (Ban oe I'paaga).
[IpOBOIHUKY B AJIEKTPHUUECKOM TI0JI€. DIEKTPOCTATHUECKAS 3aIUTA.
Yempoticmeo u Oelicmeue konoencamopa nOCMOSHHOU U NEPeMEHHOU EM-
Kocmu.

3aBHCUMOCTBH JEKTPOEMKOCTH IJIOCKOTO KOHACHCATOPa OT TUIOMIAAN TIa-
CTHH, PACCTOSTHHSI MEX/Ty HUMH U JIUAJICKTPHUSCKON IPOHHUIIAEMOCTH.
DHEPTHUs JICKTPUICCKOTO TOJIS 3apPsHKCHHOTO KOHJIEHCATOPA.

3apsaoka u paspsaoka koHOeHcamopa uepes pe3ucmop.

Yuenuueckuii sxcnepumenm, nabopamopnsie pabomol, nPAKMUKyM
Oyenka cun 83auMo0eticmaus 3apsdHCeHHbIX mell.

[Habnro0enue npespawyenus SHepeuu 3apsaiceHH020 KOHOeHCamopa 6 SHep-
U0 UBTYUEHUS

ceemoouooa. Hzyuenue npomexkanus moxa 6 yenu, cooepicaujeli KOHOeHca-mop.
\Pacnpedenenue pazHocmu NOMeHyuanios (Hanpsaicenus) npu nociedosa-
menvHoM coedunenuu

KonOencamopos. Hccnedosanue pazpsoa KOHOeHCamopa uepes pe3ucmop.

4.2 [locTostHHBIHN 3ekTprueckuil Tok. TokH B pa3HbIX cpeaax (12 yacos)

4.2 IlocTostHHBIN AIIEKTpUUECKU TOK (24 yaca)

DNIEeKTPUUECKUN TOK. Y CIIOBUS CYIIECTBOBAHUS AJIEKTPUUYECKOro Toka. Mc-Tou-
HuKHM TOoKa. Cuia Toka. [locTosHHBII TOK.

Hanpsioxenue. 3akon Oma 7151 yyacTKa LETH.

DJIEKTPUUECKOE COIIPOTUBIIEHHE. Y IETbHOE CONPOTHUBIICHNE BEIIECTBA.
[locnenoBarenbHOE, apauieIbHOE, CMEIIAHHOE COEAMHEHNE TPOBOIHU-

KOB.

PaboTa snekTpuueckoro Toka. 3akoH Jxoyms—IJlenia. MomHoCTh dJiek-
TPUYECKOIO TOKA.

JIC 1 BHyTpEHHEE CONPOTUBIIEHUE UCTOYHUKA TOKA. 3akoH OMa J1J1s MoJI-HOU
(3aMKHYTOI) 3neKTprueckol nenu. KopoTkoe 3ambIkaHue.

JJIEKTPOHHAs! MPOBOJUMOCTh TBEPIBIX METAJIOB. 3aBUCUMOCTbH COIPO-THUB-
lIeHUsT MEeTauIoB OT Temneparypbl. CBEpXIPOBOIUMOCTb.

DJIEKTPUUECKU TOK B BakyyMme. CBONCTBA 3JIEKTPOHHBIX ITyYKOB.

Cuna toka. [TocTossHHBIN TOK. Y CI0BHS CyIIECTBOBAHUS IIOCTOSTHHOTO
hiekTpuyeckoro Toka. Mcrounuku toka. Hanpspkenne U u 9J1C E. 3akon
OMa 1151 y4acTKa LETIH.

(DIIEKTPUYECKOE COIIPOTUBIIEHNE. 3aBUCUMOCTD COITPOTUBIIEHUS OJJHOPOJI-
HOT'O ITPOBOJIHHKA OT €r0 JUIMHBI U TUIOLIAJH IOMEPEYHOr0 CEUEHHUS.

Y 1eibHOE CONTPOTUBIIEHUE BEILIECTBA.

[locnenoBarenpHOE, MapajuIeIbHOE, CMENIAHHOE COEIUHEHHE IPOBOJIHHU-
KOB. Pacuér pa3BeTBIEHHBIX dNEKTpUdeckux ueneu. I/lpasuna Kupxzoga.
PaboTa snektpuueckoro Toka. 3akoH Jxoyns—IJIenmna.

MOIITHOCTD AJIEKTPUUYECKOTO TOKa. Tennosas MowHoCmb, 8bloensemds Ha
pesucmope.

OJIC u BHYTpEHHEE CONPOTHUBIICHME HMCTOYHUKA TOKA. 3akoH Oma s

[MOJTHOM (3aMKHYTOM ) 3JIEKTPUUECKOM 11enr. MOIIHOCTh MICTOYHUKA TOKA.
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[ToxynpoBonuuky. CoOCTBEHHAs M TPUMECHAS POBOIUMOCTD TIOIYIIPO- BOA-
HuKOB. CBolicTBa p—n-miepexona. [1omynpoBoAHUKOBBIE TIPUOOPHI. DIEKTPHU-
YEeCKHUil TOK B pacTBOPAx M PacIijIaBax dJIEKTPOIUTOB. DIEKTPOIU-THIECKAs
ucconuanus. JIeKTPOIIn3.

DJIEKTPUUYECKUH TOK B razax. CaMOCTOSITENIbHBIA U HECAMOCTOSITEIbHBIAPA3PS/IL.

Mounnus. [lnasma.
Texnuueckue ycmpoiicmea u npakmuyeckoe npumeHerue: aMIuepMeTp, Bojb-
TMETp, PEOCTaT, UCTOYHUKH TOKA, JJIEKTPOHArpeBaTebHbIe IPUOOPHI,IIeK-
TPOOCBETUTENBHBIC IPUOOPHI, TEPMOMETP CONIPOTUBIICHHUS, BAKYYM- HBIN JH-
0[1, TEPMUCTOPBI ¥ (POTOPE3UCTOPHI, TOTYIPOBOJHUKOBBIM 1O/, rajlbBaHUKA.
/lemoncmpayuu

1. V3mepeHune cusbl TOKA M HAPSKEHHUS.

2. 3aBUCHMOCTb COIPOTHBICHMS LMUIMHIPUYECKUX HMPOBOJHUKOB OT

JUIMHBI, TJIOIAY NONEPEYHOI0 CEYEHUs U MaTepuaa.

3. CMmemaHHOE COeIMHEHHE TPOBOIHUKOB.

4. Ilpsmoe nzmepenue DJ1C. KopoTkoe 3amblkaHHE T'aJIbBAaHUYECKOTO AJIe-

MEHTa U OLIEHKA BHYTPEHHETO COIIPOTUBIICHUS.

5. 3aBUCHUMOCTb CONPOTUBIIEHUS] METAJUIOB OT TEMIIEPATYPHI.

6.  IIpoBOaUMOCTb AJIEKTPOJIUTOB.

7. HckpoBoiut pa3psa ¥ IPOBOJUMOCTB BO3yXa.

8. OAHOCTOPOHHSIS MPOBOJAUMOCTD JTUO/A.
Yuenuueckuit sxcnepumenm, nabopamopnwvie padomot

1. 3yueHne cMemaHHOro COeIMHEHUSI PE3UCTOPOB.

2. Usmepenue DJIC ncTouHrKa TOKA M €r0 BHYTPEHHETO CONTPOTUBIICHMSL.

3. HaGmroieHue 311eKTpon3a.

KopoTkoe 3aMbIKaHuE.

[Konoencamop 6 yenu nocmosiHHO20 MoKa.

Texnuueckue ycmpoticmea u mexHoaio2uyecKue npoyeccol. aMInepMeTp,
BOJIBTMETP, PEOCTAT, CYETYUK IIEKTPUIECKON SHEPTUU.

Vlemoncmpauuu

3MepeHue CUiibl TOKa U HAIPSKEHUS.

[l ccnedosanue 3a8ucumocmu Cuibl MOKa Om HANpsdiCceHus 01 pe3ucmopa,
1A MNbl HAKATUBAHUSA U C8EMOOU00A.

3aBUCUMOCTh COMPOTUBICHUS IUITUHAPUIECKUX TPOBOAHUKOB OT JJIUHBL,
JI011[A]TU TIOTIEPEYHOTO CEUCHHS U MaTepHalia.

U ccnedosanue 3a8UCUMOCU CUNbL TMOKA OM CONPOMUBILEHUS NPU HOCMO-SIH-
HOM HanpsdceHuu.

[Tpsmoe uzmepenue I/[C. KopoTkoe 3aMbIkaHne TajJbBaHUYECKOTO AJIe-
MEHTa U OIICHKa BHYTPEHHETO CONpOTUBIIeHUs. Cnocobwvl coeouHenus uc-
mounuxos moxa, I/[C bamapeii.

ccnedosanue paznocmu nNOMeHYuano8 mexcoy noaocamu UCMoYHUKA
moxa om cuibl moxa 6 yenu.

Yuenuueckuii 3xcnepumenm, nabopamopnuie pabomut, npaKmuKym

[ ccnedosanue cmeulanio2o coeOuHeHUs pe3ucmopos.

I3 mepenue yoenbho2o conpomueneHus npo8oOHUKOS.

[ ccnedosanue 3a8UCUMOCIU CUNbL MOKA OM HANPANCEHUS 015 IAMNbIHAKAIU-
GamUsL.

YVeenuuenue npeoena usmepenus amnepmempa (6orvmmempa). Usmepe-
Hue DJ1C u BHYTpEHHETO CONPOTUBIICHUS HCTOYHUKA TOKa. Mccredosanue
asucumocmu I/]C eanveanuyecko2o nemeHma om epe-meHu npu Kopom-
KOM 3aMbIKaHUU.

Vccnedosanue pasHocmu NOMEHYUAN08 MenHcoy Noa0Cami UCMOYHUKA
moxa om cuibl moxa 6 yenu.

[ ccnedosanue 3asucumocmu nOAe3HOU MOWHOCMU UCOYHUKA MOKA OM
CUbl MOKa.

HaGmroenue amekTpoausa

4.3 Toxu B pa3HbIX cpenax (6 yacoB)

DIIEKTpUYECKasi MPOBOAUMOCTh PAa3JIMYHBIX BEIIECTB. DJIEKTPOHHAS IIPO-
BOAMMOCTD TBEPIBIX METAJUIOB. 3aBUCUMOCTh COIIPOTUBIIEHHUS METAJIOB OT
reMieparypsl. CBEpXIIPOBOAMMOCTD.
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DJIEKTPUUYECKUH TOK B BakyyMe. CBOMCTBA AJIEKTPOHHBIX MTy4KOB. [lomy-
rpoBoAHUKH. COOCTBEHHAS M MPUMECHAS IIPOBOIUMOCTD MOJIYTIPO- BOTHU-
koB. CBoiicTBa p—n-nepexoaa. [1osynpoBOIHUKOBBIC TPUOOPHI. DIEKTPH-
YECKUM TOK B DJIEKTPOJIUTAX. DIEKTPOJIUTUYECKAS] TUCCOLUALIHS. DIEKTPO-
mu3. 3akonbl apanes A 3JIeKTpoIn3a.

DIIEKTPUYECKHM TOK B razax. CaMoCTOSATENbHBIN U HECAMOCTOSTEIbHBIN
[pa3psan. Pasnnunpie THIBI CAMOCTOSTENBHOTO pa3psaaa. Monnus. [1nazma.
Texnuueckue ycmpoticmea u npaKmuyeckoe npumerenue: razopaspsiiHble
TaMIIbl, 2JIEKTPOHHO-JIy4eBas TpyOKa, MOIYIPOBOJHUKOBBIE TPUOOPHI:
TO/T, TPAH3UCTOP, POTOAUO, CBETOINO/; TAIbBAaHUKA, paUHUPOBAHUE
M€/, BBIIJIABKA aTFOMUHHUS, 3JIEKTPOHHAS! MUKPOCKOIIHUS.

Vlemoncmpayuu

3aBUCUMOCTB COIPOTUBJICHUSI METAJNIOB OT TeMIiepaTypsl. [IpoBoaumocThb
PIIEKTPOJIUTOB.

3axonsl anexkmponuza @apades. Hckposoii pa3psao u npogoouMocms 803-
oyxa.

CpasHenue npogoouMocmu Memaiios u noynpo8oOHUKOS.
OHOCTOPOHHSISI TPOBOJUMOCTH TUOIA.

Yuenuueckuii sxcnepumenm, naéopamopnuie pabomol, npakmukym
Habutonenue anexkrponusa. Msmepenue 3apsoa oOnosanenmno2o uona. Hc-
C1e008aHUe 3A8UCUMOCTU CONPOMUBIEHUS] MEPMOPE3UCOpA O MmeM-nepa-

mypboi.
CHamue 801bm-amnepHoli XapaKxmepucmuku ouooa.

OU3NYECKUU ITPAKTUKYM (16 gacoB)

Cnocobvl uzmepenus Gusuyeckux GenuyuH ¢ UCHONb308AHUEM AHANIO208bIX U
UUPDPOBLIX  UIMEPUMENLHBIX NPUOOPOE U KOMNBLIOMEPHLIX OAMYUKOBbIX CU-
cmem. Abconomuvie U OMHOCUMENbHBIE NOSPEUUHOCIU USMEPEHUL (PU3UYeCcKUX
eenuuun. Qyenka epanuy nocpeuHoCmel.

[ Iposedenue KOCBEHHBIX UMEPEHULl, UCCIe008AHUL 3a8UcUMOcmel pusu-
YeCKUX GeUYUH, NPOBEPKA NPEOIOANCEHHbIX cunomes (8blbop uz pabom,
ONUCAHHBIX 8 MeMamudecKux pasoenax «Yuenuueckuii sxkcnepumenm, na-
bopamopuvie pabomvl, NPAKMUKYMY).

Peseps (2 yaca)

Peseps (10 gacoB)
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TemaTnueckoe njanupopanue kypcal( kiaacc

ba3oBeIil ypoBeHb (2 aca)

| VYrnyOneHHbINH YpOBEHb (5 4acoB)

Kon-B0 [Tema: ®u3nka u MeTObl HAYYHOTO MO3HAHUA 2/54 Koi-Bo
UacoB [gacoB
1 du3uka — Hayka o npupone. Hayunsie MeToas! 11o-
BHAHUSI OKpY>Karoliero mupa. Posib skcriepumenTa u
TEOpPUHU B MIPOLIECCE TO3HAHUS MPUPObL. DKCIIEPH-
MEHT B pusuke. MojenupoBanue GU3NIECKUX SBIIC-
HU 1 POIIECCOB.
/lemoHcTpauuu 1. AHajIoroBble U HU(PPOBBIE U3MeE-
PUTEIBHBIC TPUOOPHI, KOMITBIOTEPHBIC TATYUKH.
1 Hayunsle runore3sl. Pu3nueckue 3aKOHbI U TEOPHUU.
[ paHu1Ibl IPUMEHUMOCTH (PU3UUYECKHUX 3aKOHOB.
[Ipuniun coorBercTBUsA. Poib 1 MecTo Gu3uKku B
(OpMUPOBAHUN COBPEMEHHOW HAyYHOW KapTHHbI
MHpPA, B MPAKTUYECKOMN ACATEILHOCTH JIIOCH.
Cnocobvl uzmepeHus usuieckux eIudut (aHai02o08vle u Yugdposvie usmepu- 1
menvHble npubOpsl, KOMNbIOMEPHble damuuKosvie cucmemst). [loepewnocmu uz-
lMepenull husuyeckux eenudur (A6COIIOMHAL U OMHOCUMENbHAS).
IMooenuposanue gusuyeckux sA61eHUll U RPOYECccos (MamepuaibHas mouxa, ao- 1
cotomuo meépooe meno, UOeaibHas HCUOKOCMb, UOEANbHbIL 2a3, MOYeUHblll 3d-
ps10).
labopamopHas paboma: H3zmepeHnue cuivl moka u Hanpsaxcenus 8 yenu nocmo- |1
SIHHO20 MOKA NPU NOMOWU AHATI0208bIX U YUPDPOBLIX UMEPUMENbHBIX NPUOO-
pos.
Tema: Mexanuka  18//35u
Kunemaruka 4/104
1 Mexannmdeckoe ABrkeHHe. OTHOCUTEIIBHOCTE MEXa-

HU4YECKOTo IBMKeHus. Cucrema orcuéra. TpaekTo-
pus. [lepemenienne, CkopocTh (CpeaHss CKOPOCTb,
MIHOBEHHAsi CKOPOCTh) U YCKOPEHHE MaTepHallbHOMN
[TOYKH, UX ITPOCKIUN HAa OCH CUCTCMbI KOOPAHUHAT.
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Cli0KeHue EPEMEIICHUH U CII0KEHUE CKOPOCTEH.
PaBHOMEpHOE M PAaBHOYCKOPEHHOE MIPSIMOJIMHEMHOE
nBrKeHue. ['paduky 3aBUCHMOCTH KOOPIUHAT, CKO-
[POCTH, YCKOPCHUA, ITYTU U NICPECMCILICHUA MAaTCPU-
QIbHON TOYKHU OT BpeMeHu. CB0OOIHOE Ma/IeHue.

Y ckopenne cBOOOIHOTO MaACHUSI.

/[6uoicenue mena, 6pOUIeHH020 NOO Y2lOM K 20PUSOHMY.. 1
Basucumocms Koopounam, ckopocmu u ycKkopeHus mamepuanvHou mouku om |1
BpeMeHU U UX epaguKu
Pewenue 3aoau no meme «/leudicenue mena, bpoutenHo2o noo yeiom k ecopu- |1
30HmY. »

KpuBonunerHoe n1BuxeHue. [[BrmkeHue Marepualib-

HOI TOYKHU 10 OKPYKHOCTH C ITOCTOSIHHOM 110 MOJYJIIO

CKOpPOCTBIO. YTJIOBasi CKOPOCTb, JINHENHASA CKOPOCTb.

[lepuon u yactota obpamenus. LlenTpocTpemurens-

HOE YCKOPEHHUE

UlaboparopHas pabota: M3yueHne HepaBHOMEP- HOTO

IIBUKEHUS C LIEJIBEO ONIPENEIICHUSI MTHOBEHHOM

CKOPOCTH.
. [[enmpocmpemumenvroe (HOpManbHoe), KacameibHoe (maHeeHyuaibHoe) u noi- |1
HOe ycKopeHue MamepuaibHoUu moyKu
Pewienue 3aoau 1
/labopamopHas paboma: Hccaredosarnue 3asucumocmu nepuooa oopawerus konu- |1
1UeCK020 MAAMHUKA OM €20 Napamempos

lunamuka 7/10u+

[ [puHIM oTHOCHTENBHOCTH ['anunes. [lepBslii 3a-

KOH HproToHa. IHEpImanbHble CUCTEMBI OTCYETA.

Macca tena. Cuna. [IpuHumn cynepno3uuuu Cui.

BTopoii 3akoH Hpr0TOHA 1151 MaTepUaIbHON TOYKH.

Tperuii 3akoH Hpr0TOHA 1711 MaTepUaIbHBIX TOUEK
[Heunepyuanvusie cucmemvl omcuéma (onpedenenue, npumepul). Bec mena, osu- |1

DICYUECOCA C YCKOPERUEM
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Cratuka (1 u3 4) Crooicerue cu, NPUIONCEHHBIX K MEEPOOMY MeIy.

Craruka (2 uz 4) Llenmp msocecmu mena.

3akoH BcemupHOro Tssrorenus. Cuia tsoxectu. [lep-
Basi KOCMUYECKasi CKOPOCTh

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

IKEUBAIEHMHOCb 2PABUMAYUOHHOU U UHEPMHOU MACChl. 3A8UCUMOCTb YCKOpe-
HUsL c60000H020 NAOEHUsL OM BbICOMbL HAO NOBEPXHOCMbIO NIIAHEMbL U OM 2e02pa-
puueckoil wupomol. J{eudcenue HebeCHbIX meil U ux CRymuukos. 3axonvl Keniepa.

/[asnenue. [ uopocmamuueckoe oasnenue. Cuna Apxumeoa

Peutenue 3a0au o meme «/{unamurxar

Tpenne. Buap! Tpenus (OKOsI, CKOJIbKEHHUS, Kade-
Husl). Cunia Tpenus. Cyxoe Tpenue. Cuiia TpeHus
CKOJIBXKEHUS U cuiia TpeHus nokost. Koadduuument
TPCHUS. Cuna COIIPOTUBJICHUS ITPU ABUXKCHUH TCJIA
B )KMJIKOCTH HJIU I'a3€.

[TocTynarenbHoe 1 BpallaTelbHOE IBUKEHUE a0Co-
[TI0OTHO TBEPAOIO TEIA.

MOMEHT CHJIbl OTHOCUTENBHO OCH BpauieHus. [lnedo
CHJIBL. Y CIIOBHsSI paBHOBECHSI TBEPIOTO TEIA.

(Craruka 3 u3 4) Vcmoiiuugoe, neycmotiuusoe, be3paznuunoe pasnosecue. Jlabo-
pamopnas paboma: Hsmepenue kodguyuenma mpenus no seauyune yeno-6020
Koappuyuenma zasucumocmu Fmp(N).

[ Ipakmuxym «M3mepenue pasnooeticmsyroueti cuil npu 08UdNCeHuu 6pycka no
HAKIOHHOU NIOCKOCTUY

[/ Ipakmuxym « 3mepenue pasnodeticmayoujeti cui npu 08uxceHuu bpycka no
HAKIOHHOU NIOCKOCTIUY

JlaboparopHas pabota «VccnenoBanue yCioBHiA paB-
HOBECHUs TBEPAOrO TeJIa, UMEIOIIET0 OCh BPAILICHUS».

(Cratuka 4 u3 4) JlabopatopHas pabora «M3ydueHune yCTOWYMBOCTH TBEPAOTO

[TCJIa, UMCIOIICTO IJIOIIAaAb OIOPEL. >

3aKoHbI COXpaHeHHUs1 B MexaHuke 6/10
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Mty IbC MaTEepHaAIbHON TOYKH (TEJa), CHCTEMBI Ma-
[TCPHUAJIBHBIX TOYCK. HMHYJIBC CHUJIbI U UBMCHCHUEC UM-
MyJIbca Tela. 3aKOH COXPaHEHUs UMITyJbca. PeakTuB-
HOC IBH)KCHHE

Momenm umnynvca mamepuanvroi mouxku. [lpedcmaenenue o coxpanenuu mo-
lMenma UMny1bca 8 YeHmpanibHblX NOJIAX.

[ [enmp macc. Teopema o osudicenuu yenmpa macc.

Peuienie 3a0a4 no meme «3aKom COXPAHEHUsL UMNYlibCca»

Pabora cuiipl. MOITHOCTE CHJIBL.

KuneTndeckas S3HEprus MaTepuabHOW TOUKH. Teo-
pemMa 00 U3MEHEHUHN KMHETUYECKOM SHepIrUu.

[Paboma cunvl Ha Maiom U Ha KOHeuHoMm nepemewenuu. I paguueckoe npedcmas-
nerue pabomoi Cubl.

/ [pakmukym « M3mepenue umnyioca meaa no mopmMo3HoMy nymu. »

[/ Ipakmukym «3mepenue umnynvca mena no mopmo3HOMY NYMu.»

[loTenumanbHas sHeprusd. [loTeHnmanpHas sHEprus
yrpyro aegopMupoBaHHON NpyKuHbI. [loTeHIInaNb-
Hasi SHeprus Teia BOau3u nosepxHoctu 3emi. [lo-
TEHIMAJIbHBIE U HENTOTEHLNAIbHbIE CHIIbL. CBS3b pa-
OOTHI HEMTOTEHIIUATIBHBIX CUJI C ©3MEHEHUEM MEXaHU-
YECKOM YHEPTUU CUCTEMBI TEIl

3aKOH COXpaHEHUsI MEXaHUYECKON SHEPTuu. Y Ipyrue
1 HEYIpyrue CTOIKHOBeHUs. JlabopaTtopHas

pabota «/3ydyeHue abCOMIOTHO HEYIIPYTOTo yaapa C
[TOMOIIBIO IBYX OJJMHAKOBBIX HUTSHBIX MAITHUKOBY

HOmeHL;uaﬂbHaﬂ IHepecusl meid 6 00H0p00HOM cpasumayUOHHOM noJie. Tlomen-
UUAIbHAA SHepcusa mejd 6 cpasumayuOHHOM nojie OC)HOPOaHOZO wapa (6Hympu u

6He wapa). Bmopas kocmuyeckas ckopocmo. Tpemuvs Kocmuueckas CKOpocme.
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Ypasuenue bepuynnu 0ns uoeanvHotl sxcuokocmu Kaxk cieocmaue 3aKkoHa coxpame-
HUs MEXAHUYECKOU JHePIUU.

Ulabopamopnas paboma «Onpedenenue pabomul Culibl MPeHus Rpu 08UIHCEHUU
mena no HaKJIOHHOU NIOCKOCTU. »

Tema: MosekynsipHasi pusuka u TepmoguHamMuka 24/49

(OCHOBBI MOJICKYJIIPHO-KHHETUYECKOU Teopuu 9/15+3 (mpakTukym)

(OCHOBHBIE TIOJIOKEHUS MOJIEKYJIIPHO-KMHETUUECKOM
TEOpUU U UX OIBITHOE 000CcHOBaHUE. bpoyHOBCKOE
nBokenue. uddysusa. Xapakrep 1BUKESHUS U B3au-
MOJICMCTBUS YacTHI] BellecTBa. Moaenu CTpoeHus ra-
30B, JKUJIKOCTEU 1 TBEPIBIX TEJI U OOBSICHEHUE CBONCTB
BEIECTBA HA OCHOBE 3TUX MOJIEIIEH.

Macca u pazmepsl Mosiekyn. Konmuectso BemecTsa.
[locrosinnas ABorajnpo. TemoBoe paBHoBecue. Tem-
nepatypa u e€ nsmepenue. [llkana remneparyp Liens-
cust

|Pewienue 3a0a4

|Pewienue 3a0au

Ulabopamopnas paboma: Hccrnedosanue npoyecca yCmaHo81e s Meniogo2opas-
Ho6ecus npu menjioodmMene mexcoy copsadeti U X0100HOU 60001

Moneinb uneansHoro ra3a. OCHOBHOE YpaBHEHUE MO-
JIEKYJIIPHO-KMHETUYECKOW TEOPUU UJICAIBHOTO Ta3a.

AGCOIIOTHAs TeMIIEpaTypa Kak Mepa CpeHel KuHe-
TUYECKOW YHEPTUHU TEIJIOBOTO JIBM>KEHHS YACTHIL
rasa. [lIxana temneparyp KenpBuHa.

Mooenv uoeanvrozo easza 6 MKT: uacmuybsi eaza 08udicymces XaomuyecKku u He
63aUMO0eUCmBYIOm Opye ¢ OPY2OM

Ces3b abcontomuol memnepamypsbl mepMOOUHAMUYECKOU CUCEMbL CO CpeOHell
KuHemuueckou IHepauell NOCMynamenbHo20 Men108020 O8UNCEHUs eé yacmuy
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Pewenue 3a0au no meme « OcnogHoe ypasHeHue MOJIeK)IAPHO-KUHeMu4ecKou 1
meopuu»

["a30BbI€ 3akOHBL. Y paBHEeHHE MenaeneeBa—Kiia-

neiipona. 3akoH JlaibToHa

30mporiecchl B UACATLHOM ra3e ¢ OCTOSIHHBIM KO-

[TYeCTBOM BEIIECTBA
/ Ipakmukym «H3yuenue usomepmuyeckozo npoyecca (PeKomMeHo008ano ucnoisvio- |1
sanue yughposoii 1abopamopuu). »
[ [pakmukym «H3yuenue usomepmuueckozo npoyecca (PeKomMenoos8ano ucnoasvio- |1
sanue yugposotl rabopamopuir). »
Pewenue 3a0au no meme «l azogvie 3aKOHbL» 1

[ padpuaeckoe mpeacTaBiIeHE U30MPOIIECCOB: U30-

Tepma, u30Xopa, uzodapa.

UlaGopatopHas pabota: OnpeneneHue maccel Bo3ayxas JlaboparopHas padota «M3ydeHne n300apHOTo mporecca

KJIACCHOW KOMHATe Ha OCHOBE U3MEpPEeHHI 00bEMa

KOMHATBI, JIABJICHUS M TEMITEPATyPHI BO3yXa B HEH.
Pewenue 3a0au no meme «HM3onpoyeccol 6 uoeaibHom eaze ¢ NOCMOAHHbIM Koau- |1
uecmeom eewjecmsa. I paguueckoe npedcmasnenue uzonpoyeccos: U3omepma,u3o-
xopa, uzooapay
[Pewenue 3a0au no meme «HM3onpoyeccwi 8 udeanvnom 2aze ¢ NOCMOAHHbIM Kou- |1
uecmeom eeujecmsa. I paguueckoe npedcmasienue u3onpoyeccos: uzomepma,
usoxopa, uzobapa»
Oboowarowuii ypok no meme « OCHOBbl MONEKYIAPHO-KUHEMUYUECKOL Meopuu» 1

OcHoBbl TepmMoguHamuxu 10/20

TepMoanHaMuueckas cucteMa. BHyTpeHHs SHEprus
TEPMOJMHAMHYECKON CUCTEMBI M CITIOCOOBI e€ hu3Me-
HeHust. KomuuecTBo TemoTsl U paboTa.

BHYTpeHHHH OHEPIrusa OAHOATOMHOI'O UACAIIBHOT'O
rasa.

3aoanue enewnux ycnosuti ons T/] cucmemsi. Buewinue u énympennue napa- mem-
po1. [lapamempol T/ cucmemvl kKaxk cpeonue 3HayeHUs 6eNUYUH, ONUCHIBAIO-UUX €€

COCMOsIHUEe Ha MUKDOCKONUYECKOM YPOBHE.
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[Hynesoe nauano mepmoounamuku. Camonpouszeonvras peraxcayus T/ cucmemuik |1
meni080My pagHoGecuro.
Mooens udeanvHo2o 2asa 8 mepmMoOuUHamuKe — cucmema ypasHenuil: ypaenerue |1
Menoeneesa—Knaneiipona u evipasicenue 0151 6HympeHHetl dHepauu. Ycnoeus
NpUMEHUMOCTIU MOU MOOENU. HU3KAS KOHYEHMPAayusl 4acmuy, 6blcoKue memne-
pamypol

Buabl Terionepenayn: TEIIONPOBOIHOCTh, KOHBEK-

151, U3Jy4eHUe. Y IeJIbHas TeII0EMKOCTh BEILIECTBA.

Ko11uecTBO TEIIOTHI ITPU TEIUIONEepeiade.

[Tonsitue 06 aguabarHom mpouiecce. [lepBrIit 3akoH

TepMOJIMHAMUKH
Keazucmamuueckue u Hecmamuyeckue npoyeccyl. 1
Dnemenmaphas paboma 6 mepmoounamuxe. Boviuucienue pabomwl no epaguxy
npoyecca na pV-ouazpamme
Yoenvnasn u monapras mennoémxocmu eewecmesa. Ypasnernue Maiiepa 1
Yoenvnaa mennoma ccopanus monnusa. Pacuém konuuecmea meniomul npumen- |1
lnonepedaue

[[puMeHeHne epBOTo 3aKOHA TEPMOJMHAMUKH K

m3omnporeccam. ['paduyeckas uHTepIipeTanus pa-

00THI rasa.

BTopoii 3akoH Tepmoaunamuku. HeoGpatumocTtsb

[TPOLIECCOB B NIPUPOJE.
[Pewenue 3a0au no meme «lIpumenenue nepeo2o 3akona mepmoouHamuku K uzo- |1
npoyeccam»
Konuuecmeo meniomsl u paboma Kax mepuvl usmerenus eHympennel snepeuu T/ |1
cucmemol
Bmopoti 3aKoH mepMoOUHAMUKU 015 HEPABHOBECHBIX NPOYECCOB: HEBOZMONCHO 1

nepedams meniomy om Ooiee X0J100H020 mena K 6ojiee Hazpemomy 6e3 KOMNeH-
cayuu (Knaysuyc).

TernnoBbie MaMHBL. [IpUHIUIIBI 1EHCTBUS TETIOBBIX
MaruH. [IpeoGpa3zoBanus SHEPTUH B TETUIOBBIX Ma-
muHax. KII/ remoBoit mammunsl. Hukn KapHo u ero

KIIT.
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(DKOJIOTUYECKHE MTPOOIEMBI TETIJIOIHEPTETUKH.
UlaboparopHas pabora «V3MepeHue yaenbHON Terio-
EMKOCTH

UlaGopatopHas padoTa: VccienoBanue mporiecca OCThIBAaHHS BEIIECTBA.

[ Ipaxmukym «. Mccredosanue aouabamnozo npoyeccay

[/ [pakxmukym « Hccneoosanue aouabamuozo npoyecca»

Oboowarowuti ypok no meme « OCHOB8bL MePMOOUHAMUKU»

ArperaTHble coCTOsIHUS BelecTBa. Pa3oBbie nepexoanb! 5/14

[TapooOpazoBanue u koHaeHcauus. Mcnapenue u xu-
neHue. AOCOIIOTHAsI U OTHOCUTEIbHAs! BIQXKHOCTh
BO31yxa. HaceleHHslii nap

YI[GJ'H:HaH TCIJ1I0Ta napoo6pa30BaHI/I>1. 3aBUCUMOCTh
[TCMIICPATYpPhbl KUIICHWA OT JaBJICHUAA.

Hacviwennvle u Henacwvluyennvle napvl. Kauecmeennas 3a8ucumocms niOmMHOCMUY
0asieHUs HACLIWEHHO20 Napa om Memnepamypbl, Ux He3asUCUMoCns om 00v- éma
Hacvlyenno2o napa. 3asucumocms memMnepamypvl KuneHust om 0aeieHus 6
brcuoxocmu.

Peutenie 3a0au no meme «Abconomuasn u OMHOCUMEIbHAS BIANCHOCTb Y

/labopamopnas paboma «H3yuenue c8oticme HaACbIWEHHbIX NAPO8. »

TBEpaoe Teno. Kpucramnnueckue u amopQHsle Tena.
AHH30TPOIUS CBOMCTB KpucTaioB. Kuakue Kpu-
ctajibl. COBpEMEHHBIE MAaTEPUAJIB.

[ [maBiieHNE U KpUCTaUIM3aLMs. Y IebHas TEIJIOTa
ruiaBieHus. CyonuMmaiius. Y paBHEHUE TEIIOBOTO
OaaHca.

/[echopmayuu meépooco mena. Pacmsoicenue u cocamue. Cogue. Mooynw IOnea.
/Ipeden ynpyaux degpopmayuii.

Tennosoe pacwupenue sxcuokocmeil u meépovix mei, 00vbEMHOE U TUHEliHOe pac-
wiupenue.
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AHeAPMOHUIM MENNI0BbIX KONeDAHUN YACTNUY 8eUiecm8ad KaK NPUYUHA MeNni08020
pacuupenus men (Ha KauecmeenHoM yposHe).

Ulaboparopas pabora «/3MepeHrne OTHOCHTEIHHON
BIIQXKHOCTH BO3/1yXa.)»

Ulaboparopas pabota «M3mepenne moayns KOHra

O600maromuil ypoK 1mo TeMe «ArperaTHbIe COCTOSI-
HIISI BEIIECTBAY

[ Ipeobpazosanue suepeuu 8 hazosvix nepexodax. ¥Ypasnenue meniosozo oa-
ianca.

Iloeepxnocmuoe namscenue. Koagpguyuenm nosepxnocmuoeo namsasxcenus. Ka-
nunIApHble A61eHU.

/[asnenue noo ucCKpueniéHHo nogepxuocmoio Hcuokocmu. Qopmyna Jlannaca.

Tema: duekTpoannammuka 22/54

DuiekTpocraTuka 10/ dinekrpuyeckoe noJe 24

OnexTpu3anus Ten. JneKTpudyeckuil 3aps. JBa Buna
PIIeKTpHUecKuX 3apsiioB. [IpoBoIHUKY, TU- 3IEKTPH-
KU ¥ TIOJIYTIPOBOHUKH. 3aKOH COXPAHEHUS dIIEKTPH-
yecKoro 3apsaa. BzaumoneiictBue 3apsaoB.3akoH
Kynona. To4euHBIN 3JIEKTPUYECKU 3apsi.

3J'IGKTpI/ILICCKOG IT0JIC. HaprI)KéHHOCTL QJICKTpHUYC-
CKOT'O ITOJIA. HpI/IHIII/IH CyHnEpHnoO3nIrU SJICKTPUICCKUX
rmosiei. JImuuun HaprDKéHHOCTI/I QJICKTPHUYCCKOTO I10JIA.

[ lone moueunoco 3apsaoa. Ilone pasnomepro 3apsscennoui cghepwi. [lone pasro-
MepHO 3apAadncenH020 no 00vEéMy wapa

/lone pasHomepHO 3apsadicenHol 6ecKOHeUHOU NI0CKOCMU

|Pewienue 3a0a4

PaGoTa cuit anexkTpocraruueckoro mojst. [lorenmuant.
PazHOCTh MOTEHIIMAIIOB

[[pOBOIHUKY U TUANEKTPUKHU B DIIEKTPOCTATUYE-CKOM
nosie. Jlusnekrpudeckasi NIpOHUIIAEMOCTb.
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/lomenyuanbHocmy s1ekmpocmamuyeckoeo noas. Ilomenyuanohas snepeusi 3a-ps- |1
0a 6 s1eKkmpocmamuyeckom noJe.
[Kapmumsl TunUil HANPANCEHHOCMU IMUX NOAEU U IKEUNOMEHYUATbHBIX N08ePXHO- |1
cmell.
Oonopoonoe snexkmpuueckoe noie. Cea3b HAnpsICEHHOCMU NOJSL U pasHocmu no- |1
menyuanoe 0is INeKMpoOCMAmMuULecKko20 nojis (Kak 00HOPOOH020, MAK U HEOOHO-
poonozco).

DnexkTpoéMkocTh. Konngencarop.

DIEKTPOEMKOCTD ITIOCKOTO KOHJEHCATOpa. DHEPIHUsl

BapsHKEHHOTO KOHCHCATOpa
[ lapannenvroe coeOuHerue KOHOEHCAmopos 1
[locnedosamenvhoe coeouneHue KOHOeHCAmopos 1
/labopamopnas paboma: Pacnpedenenue pasnocmu nomenyuanos (nanpsicenust) |1
npu nociedo8amenbHOM COeOUHEHUU KOHOCHCAMOPOS8.

UTaGopaTopHast pabota «3Mepenne 371eKTpOEMKOCTH

KOHCHCATOPA.»

O0001aomuii YpoK 1Mo TeMe «IEKTPOCTATUKAY O0001maromuii YpoK 1Mo TeMe «IIEKTPUIECKOE MO
/]6udicenue 3apsdiceHHOl Hacmuybl 8 00HOPOOHOM INEKMPULECKOM NOJLe. 1
labopamopras paboma « Habnrooenue npespawyenust snepeuu 3apsisicennoco kon- |1
OeHcamopa 6 IHepeUro U3lyyeHus C8emoouooa. »
Pewenue 3a0au 1

TexHu4YecKne yCTpOMCTBA U IPAKTUYECKOE IPUMEHE-
HUE: DJIIEKTPOCKOIL, JIEKTPOMETP, DIEKTPOCTaTHYE-
CKasl 3alllUTa, 3a3eMJICHHE IEKTPONPHOOPOB,

TexHu4YecKne yCTpOMCTBA M NMPAKTUYECKOE MPUMEHE-
HUE: KOHJIEHCATOp, KOIMPOBAJIbHBIN ammapar, CTpyi-
HBII IPUHTEP

TexHUUYecKre yCTpOICTBA U MPAKTUYECKOE MPUMEHEHNE: KOHJIEHCATOP, KOMTUPO-BaJIb-
HBII anrapar, CTpyWHBINA IPUHTED, 2enepamop Ban oe I paagha.
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Peweniue 3a0ay no meme « 9ﬂ€Kﬂ1pu’i€CKO€ none)

Pewenue 3a0ay no meme « 3ﬂei<mpuqecxoe noney

Oboowarowuii ypok no meme « dneKmpuyeckoe nojiey

[locTosinHbIii d1ekTpUUecknii TOK. Toku B pa3HbIX cpeaax 12/30

(DIEKTPUUECKUM TOK. Y CIIOBHUS CYLIECTBOBAHUS AJIEK-
TPUYECKOro ToKa. VICTOUHMKH TOKa.

Cuita Toka. [locrosannsiii Tok. Hanpspokenue.

Hanpsowcenue U u 3/{C E

HpaKmuKyM «Uccnedosarnue 3a8ucumMocmu Cuibl moka om HANpANCEeHUs ons
VIAMNbl HAKAJIUBAHUA. »

HpakmuKyM «Hccneoosanue zasucumocmu cuibl MoxKa om HANDAANCEHUA ONANAMNbL
HAKAJTUBAHUA. )

3akoH OMa /1715 yyacTKa IeTH.
(DIIEKTPUYIECKOE COMPOTUBIICHHE. Y IEITBHOE COIPO-
TUBJICHUE BELECTBA.

HOCJ’ICI[OBB.TGJIBHOG, napajijieJIbHOC COCAUHCHUEC TIPO-
BOJIHUKOB. CMemanHoe COCIMHCHUEC IMPOBOJHUKOB

Kom)encamop 6 yenu noCmoAHHO20 moka

Pewenue 3a0ay no meme «3axon Oma 05 yuacmra yenuy

Pewenue 3a0ay no meme «3axon Oma 05 yuacmra yenuy

PaboTa snektpruyeckoro Toka. 3akoH Jxoyms—
Ulenia. MOIIHOCTB AJIEKTPUUECKOTO TOKA.

OJIC 1 BHyTpEeHHEE COPOTUBIICHUE UCTOYHUKA
Toka. 3akoH OMa JUIst TOJTHOM (3aMKHYTOM ) AJIeK-
Tpruueckoil nenu. Kopotkoe 3aMbikaHue.
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Pacuém pazsemenénuuix anexkmpuueckux yeneu. [Ipasuna Kupxeoga 1
Pacuém pazeemenénnulx s1ekmpuveckux yeneu. I[lpasuna Kupxeogpa 1
Pacuém pazsemenénuuix anexkmpuueckux yeneu. [Ipasuna Kupxeogha 1

(DJIEKTPOHHAsl IPOBOAUMOCTb TBEPABIX METAJUIOB.

3aBHUCHUMOCTh COIPOTUBIICHUSI METAJIOB OT TEM-TIe-

paTypbl. CBEpXIIPOBOAMMOCTD.

(DJIEKTpUUECKU TOK B Bakyyme. CBOWCTBa 3JIEK-

TPOHHBIX TYYKOB.
/labopamopnas paboma « Yeenuuenue npeoena usmeperus amnepmempa (6orem- |1
lvempa)»
Peutenue 3a0au 1
Peutenue 3a0au 1

[TonynpoBonHuku. CoOCTBEHHAs U MPUMECHAs MPo-

BOJMMOCTH MOJIYIPOBOAHUKOB. CBOMCTBA p—n-Tie-

pexona. [lomynpoBogHUKOBEIE TPUOOPHI.

(DJIEKTPUUYECKUI TOK B PACTBOPAX U PACILIaBAX AJICK-

TPOJIUTOB. DIEKTPOIUTHYECKAS JUCCOLIUALIMS.

DIIEKTPOITH3.
Baxonvr @apades 0ns 21eKmpou3sa. 1
Ulabopamopnas paboma: Hccrnedosanue 3asucumocmu 3/]C eanveanuyeckozoae- |l
lMenma om épemenu npu KOpoOmKOM 3AMbIKAHUU
Pewenue 3a0ay 1

DJIEKTPUUECKUI TOK B razax. CaMOCTOSTENbHBIN U
HECAMOCTOSTENbHBIN pa3psan. Monuus. [Lnazma.

JlaGopatopHas pabota: U3mepenue D/]C u BHyT-peH-
HETO COITPOTUBIICHUS] HICTOYHHKA TOKA.

Ha60paTopHaﬁ pa60Ta: HccnegoBanue Pa3HOCTU MOTCHIUAJIOB MCKAY MMOJIFO-Ca-
M1 UCTOYHHKA TOKa OT CUJIBI TOKA B LICITH.
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Paznuunvie munvi CAMOCMOIMENbHO20 pa3p}z()a 1

[/ Ipaxmukym « Cuamue 016m-amnepHou XapaKkmepucmurxu Ouood. » 1
[ Ipaxmukym « Cuamue 801bm-amnepHol XapaKkmepucmuru ouood. » 1
1 [ToBTOpEHME TeMbI «MeXxaHUuKa
1 [loBTOpEHME TeMbI «MexaHuKa» [ Ipakmukym «H3mepenue pagnodeticmayroujeti cui npu 08uUxiCeHuu Opycka no
HAKIOHHOU NIOCKOCTU. »
[ Ipakmuxym «M3mepenue Kodgh@uyueHma no8epxXHOCMHOZ0 HAMAHCEHUSLY 1
[/ Ipakmuxym « M3mepenue ko3 puyuenma nosepxHoCmHo20 HamANCeHUsL» 1
1 [ToBTOpEHME TEMBI «ATrperaTHble COCTOSIHUS BEIlle-
CTBa»

HOBTOpCHI/IC TEMBI «AFpeFaTHHC COCTOsAHUA BEIIC-

CTBa»
I 3mepenue koappuyuenma nosepxnocmuozo namsaxcenus Mzmepernue abco-rom- |1
HOU 811ANCHOCMU 8030YXA U OYEHKA MACCbL NAPO8 8 NOMEWeHUU
U 3mepenue ko3gppuyuenma nosepxHocmuoco namaxcenus zmepenue abco-nom- |1
HOU 61aJICHOCMU 8030YXA U OYEHKA MACCHl NApO8 8 NOMeueHUU
Ob6obwarowuii ypox 1
68 Peseps 2/10 170
11 knacce
[ba3oBblii ypoBeHb (2 yaca) Yriy6s1eHHbI YPOBEeHB (5 4acoB)
PA3JIEJI 4. DJIEKTPOJIMHAMMKA (11 1) PA3JIEJT 4. DJIEKTPOIMHAMMKA (27 u)
Tema 4. Maznummnoe none. Inekmpomacnumuasn unoykuyus (11 4) Tema 4. Maznummnoe none (14 u)

[locTostHHBIE MarHUTHL. B3anMozelicTBHE NOCTOSHHBIX MAarHUTOB. MaruuTHoe [B3anMozieiicTBue NOCTOSHHBIX MATHATOB U ITPOBOJHUKOB C TOKOM. MarHutHoe
rosie. Bektop MaruuTHOM MHAYKUUU. [IpUHIUI CYyIIEpIIO3ULIMA MATHUTHBIX  [ToJIe. BEeKTOp MarHMTHOM MHIYKUMK. [IpUHIUII CyIIepIIO3UIIMY MATHUTHBIX
nosied. JInHuM MarauTHOM MHAYKIMK. KapTuHa JIMHWI MArHUTHON MHAYKIMY [tosiel. JIMHuy MarHuTHONW MHIYKIMHA. MarHuTHOE 10JI€ NTPOBOAHUKA C TOKOM
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[10JIs1 IOCTOSTHHBIX MarHUTOB.
MarauTHO€E 10JIe MPOBOAHMKA C TOKOM. KapThHa JIMHUN MHIYKIIUU
MarHMTHOTO
MOJISL IJTMHHOTO MPSMOTO TPOBOAHMKA U 3aMKHYTOTO KOJIBLIEBOTO IMPOBOIHUKA,
KaTylIKH ¢ TOKOM. OnbIT Opcrena. B3anmoneiicTBue npoBOAHUKOB C TOKOM.
Cuita AMriepa, e€ MOJy/Ib U HalpaBJICHUE.
Cuna Jlopenua, e€ MoAyib U HarlpaBiieHUE. J[BUKeHUE 3apsSKEHHON YaCTUIIbI
B OJTHOPOJTHOM MarHUTHOM I1oJie. PaboTa cHibl
Ulopennia. SIBieHue 2IeKTpOMarHuTHOM MHAYKIMU. [T0TOK BeKTOpa MAarHUTHOM
mHAYKIUK. O/1C nHAyKnMy. 3aK0H 3J1€KTPOMarHuTHOW nHAyKuuu Papases.
Buxpesoe smekTpudeckoe nojie. 3C nHIyKIUU B TPOBOAHUKE, TBHXKYIIIEMCS
[TOCTYIIATEIbHO B OJHOPOJAHOM MarHuTHOM noute. [Ipasuio Jlenna.
N HaykTuBHOCTD. SIBnenue camonnaykuuu. I{C caMOMHIyKIUN.
DHEpPrusi MArHUTHOTO TOJISI KATYIIKH C TOKOM.
(DIIEKTPOMAarHUTHOE TOJIE.

Texnuueckue ycmpoicmea u HnpaKkmuieckoe npumeHeHue: TOCTOSHHBIE
MAarHUThl, AJIEKTPOMArHUTHI, 3JIEKTPOJBUIATENb, YCKOPUTEIN 3JIEMEHTAPHBIX
4aCTHUIl, MHAYKIITMOHHAS TI€Yb.

Hemoncmpayuu
OmnsIT Opcrena.
OTKJIOHEHNE DIIEKTPOHHOIO MTy4YKa MarHUTHBIM TIOJIEM.
JIMHUM MHIYKIMY MarHUTHOTO TOJISL.
B3aumogzeiicTBue 1ByX POBOJHUKOB C TOKOM.
Cuna Amrepa.
Jenictere cuibl JJopeHIla Ha HOHBI DIEKTPOIIUTA.
SIBneHue AEeKTPOMAarHUTHON UHYKIUH.
IIpaBuio Jlenna.
3aBucumocth OJIC MHAYKIIMKM OT CKOPOCTH MU3MEHEHHS MarHUTHOTO
MIOTOKA.
10. SIBmeHne CaMOMHIYKIUU.
Yuenuueckuit sxcnepumenm, nadopamopnuie padbomut
1. HM3ydeHne MarHMTHOTO MOJIS KATYLIIKU C TOKOM.
2. HccnenoBanue neiCTBUSA IOCTOSIHHOIO MarHUTa Ha paMKy C TOKOM.
3. HccnenoBanue siBleHUs AIEKTPOMAarHUTHON UHTYKIUH.

L o N U; A WDNR

(TIpstMOTO MTPOBOJIHUKA, KaTYIIKK M KPYyroBoro Butka). OneiT Ipcrena. Cuna
[AMIiepa, €€ HanpaBieHue U Moaynb. Cuina JlopeHna, e€ HanpaBiIeHUE U MOIYIIb.
/IBrKeHHE 3apsKEHHON YaCTHUIIbI B OTHOPOJHOM MarHUTHOM 1ose. PaboTa cuiisl
Ulopenuia. MaruutHoe nose B BeulecTse. Peppomaznemuku, napa- u
ouamazHemuxu

Texnuueckue ycmpoucmea u mexHoI02u4YecKue npoyeccvl: MNPUMEHEHNE
[TOCTOSTHHBIX MarHuToB, AIIEKTPOMAarHyuTOB, TECTEP-MYIBTUMETP,
PIIEKTPOJBUTATEINH SIKOOH, YCKOPUTENHU 3JI€MEHTapHBIX YACTHII.

Jemoncmpayuu

1. Kapruna 1MHUN MHAYKIIMY MarHUTHOT'O MOJISI I0JIOCOBOTO U ITOJJKOBO-
00pa3HOro NOCTOSIHHBIX MArHUTOB.

2. KapruHa nMHMA MarHUTHOM HMHAYKUMHU MOJS JJMHHOIO MPSIMOTO
IIPOBOJTHUKA W 3aMKHYTOIO KOJBLEBOIO IPOBOJHHMKA, KaTyIIKY|
C TOKOM.

3. B3zaumopneicTBue IByX IPOBOJHUKOB C TOKOM.

4. Cuna Ammnepa.

5. JeiictBue cuiibl JlopeHiia Ha HOHBI JIEKTPOJIUTA.

6. HaOnronenue 1BU)KEHUS IMydKa 3JI€KTPOHOB B MATHUTHOM IIOJIE.

7. 1lpuHnun NEeNCTBUS IEKTPOU3IMEPUTEIBHOIO npudopal

MarHUTORJIEKTPUUECKON CUCTEMBI.
Yuenuueckuit sxkcnepumenm, nabopamopmsie padomol, nPAKmMuKym
HccnenoBanne MarHUTHOTO MOJISI TIOCTOSSHHBIX MarHuTOB.
HccnenoBanue CBOUCTB (peppOMarHeTHKOB.
HccnenoBanue AecTBYs MOCTOSHHOTO MarHUTa Ha PaMKy C TOKOM.
N3mepenue cunsl AMmepa.
W3ydeHne 3aBUCHMOCTH CUJIBI AMIIepa OT CUJIBI TOKa.
OmnpenerneHne MarHUTHOM MHAYKLIHMHM Ha OCHOBE HM3MEPEHHS CHIIBI
Awmmepa.

ANl
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Tema 5. Dnekmpomaznumnan unoykuus (13 u)

SIBIIeHME NIEKTPOMArHUTHOW MHAYKIMH. [I0TOK BekTOpa MarHUTHON MHJTYKIIMH.
OJ1C nHaykumu. 3aKoH 31eKTpoMarHuTHoW nHaykuuu @apanes. Buxpesoe
hiiekTpuueckoe nojie. Toku @yko. IJIC MHAYKIIMK B TPOBOJHUKE, ABUKYIIEMCS
[TOCTYIIATEIbHO B OJHOPOAHOM MarHuTHOM nose. [Ipasuio Jlenna.
H1ykTUBHOCTB. KaTyIika HHAYKTUBHOCTH B LIETIU IOCTOSTHHOT'O TOKA. SIBneHue
camonHykuuu. IIC caMOMHAYKIIMHU. DHEPTUsS MArHUTHOTO I10JI KaTyLIKU
C TOKOM. DJIEKTPOMarHuTHOE 1oJe

Texnuueckue ycmpoucmea u mexHonI02UYecKue npoyeccvl: WHIYKIMOHHAS
[eyb, COJECHOMJ, 3alUTa OT AJIEKTPU3ALUU TeJ NPHU JBMKEHUM B MarHUTHOM
[10J1€ 3eMJIH.

lemoncmpayuu
1. HabGnrogenue siBneHUs 31EKTPOMArHUTHOW WHAYKIIMH.

2. MHccnenosanue 3aBucumoctu J/IC MHAYKUIHMH OT CKOPOCTH HM3MEHEHUS
MarHUTHOTO MTOTOKA.

3. IlpaBuio Jlenna.

4. TlapeHume MarHuTa B allFOMUHUEBOM (MeIHOM) TpyOe.

5. JSIBneHue caMOMHIYKIIMH.

6. HWccnenoanue 3aBucumoct JJ[C CcaMOMHIYKIMH OT CKOPOCTH

HU3MCHCHU CHUJIbI TOKA B IICIIHN.

Yuenuueckuit sxkcnepumenm, nadopamopnsie pabomul, npakmuxKym
1. HccnenoBaHue sIBIEHUS 3JIEKTPOMArHUTHON MHAYKIUU.
2. OmnpezneneHue UHAYKIUU BUXPEBOTO MArHUTHOT'O MOJISL.
3. HccnenoBaHue sBICHHUS] CAMOMHIYKIIMH.
4. COopka MOZIETH AIIEKTPOMAarHUTHOTO T€HEPATOPA.

PA3/IEJI 5. KOJIEBAHV 11 BOJIHBI (24 u)

PA3JIEJI 5. KOJIEBAHWA 11 BOJIHBI (60 u)

Tema 1. Mexanuueckue Konebanus u INeKMpPoMazHUmMHbsle KoaeoOanus

(94

Tema 1. Mexanuueckue xonebanus (10 u)
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KoneOarenpHasa cucreMa. CBOOOIHBIE MEXAaHHUECKHUE KOJIEOaHU.
["apmonnueckue konedbanus. [lepuon, yacrora, ammauTyaa u ¢asza KoiedaHui.
[ [py>kMHHBINA MagTHUK. MareMarn4eckuii MassTHUK. YpaBHEHUE
rapMOHUYECKHX Kosiebanuil. [IpeBparienue sHepriuy Mpu rapMOHUYECKUX
KOJICOAHUSX.

KoneOarenbHbIil KOHTYp. CBOOOAHBIE ANIEKTPOMArHUTHBIE KOJIeOaHHs B
1/1ea]IbHOM KOJIeOaTeIbHOM KOHTYpe. AHAIOTUS MEX/y MEXaHUUECKUMU U
PIIEKTPOMAarHUTHRIMU Kosiebanusimu. @opmyna TomcoHa. 3akOH COXpaHEHHUs
SHEpruu B UealbHOM KojebareabHoM KoHType. [Ipencrasinenue o
BaTyxaroumx Konebanusax. BeiHyXIeHHbIe MEXaHUYECKHUE KOIeOaHuUs.
Pe3zoHanc. BeiHYX/IeHHBIE 27IEKTPOMarHUTHbBIE KOJICOaHus.

[lepemennblii TOk. CUHyCOUJaIbHbBIN IEpEMEHHBINA TOK. MOIIIHOCTD
[IEPEMEHHOT0 TOKa. AMIUTUTYAHOE U JAEHCTBYIOIIEE 3HaUEHUE CUIIbI TOKA U
HanpspkeHus. Tpancdopmarop. [IponsBoacTBo, nepenada u morpedieHne
PIIEKTPUUYECKOI SHEPriH. DKOJIOrMUECKUE PUCKU IIPH ITPOU3BOJICTBE
hrieKTpo3Hepruu. KynbpTrypa ncnosib30BaHus 3J€KTPOIHEPTUU B TIOBCETHEBHOM
PKH3HU

Texnuueckue ycmpoucmea u npaKmuyeckoe npumeHeHue: SIEKTPUUYECKUH
3BOHOK, T'€Heparop MepeMeHHOro TOKa, JMHUH JIeKTporepeiay.

Hemoncmpayuu
1. Hccnenoanue mapaMeTpoB KoleOaTenbHONW CHCTEMBbI (IIPY:KUHHBIHN
WJTU MaTeMaTUYeCKUN MasiTHUK).
Habmronenue 3aryxaromux KoieOaHui.
HccnenoBanre CBOMCTB BRIHYXACHHBIX KOJICOaHUH.
Habnronenue pe3onanca.
CB00OOAHBIE PJIEKTPOMArHUTHBIE KOJIEOAHMUS.
OcmunorpaMMbl  (3aBUCUMOCTH  CHJIBI TOKa W HAampsDKEHUS OT
BPEMEHM) U1 IEKTPOMAarHUTHBIX KOJICOaHUH.
Pe3onanc npu nociie1oBaTeIbHOM COEAMHEHUH PE3UCTOPA, KaTyIIKU
WHJIYKTUBHOCTU U KOHJICHCATOPA.
8. Mojenb JIMHUU 3EKTpoIepeaayu.
Yuenuueckuit sxcnepumenm, nabopamopnuie pabomut
1. HccrnemoBanue 3aBHCHUMOCTH TepUOJa MallbIX KoyieOaHUI rpy3a Hal
HUTHU OT JJTHHBI HUTH U MACCHI TPpy3a.

o v kAW

2.

KonebarenpHasg cucreMa. CBOOOIHBIE KOIeOaHMUS.
["apmonndeckue konebanusi. Kunemarnyeckoe U JUHAMHYECKOE OMTHCAHHE.
DHEepreTu4ecKkoe OMrcaHue (3aKOH COXpaHEHUsI MEXaHU4eCKol Heprun). Buisoo
OUHAMUYECKO20 ONUCAHUA 2APMOHUYECKUX KONeDAHUU U3 UX IHEPLemUiecKoeo
1 KUHeMAaMUYecKo20 ONUCAHUSL.
Amnaumyoa u ¢pasa konebanuil. Cesi3o amniumyosbt Ko1edanutl UCXOOHOU
BEIUUUHBL C AMIIUMYOAMU KONeOAHUL €€ CKOPOCU U YCKOPEHUS.
[lepuon u gactoTa konebanuii. [lepron Manbx CBOOOTHBIX KOJICOAHMIA
MaremaTnyeckoro MasiTHUKa. [lepuoa cBOOOIHBIX KoeOaHUH MPY>KUHHOTO
MasITHUKA.
[TonsTre o 3aryxaromux konebanusx. Beinyx1eHHbIe Konebanus. Pezonanc.
Pe3onancHas kpuBas. BinsHue 3aTyxaHus Ha BUJ PE30HAHCHOW KPUBOM.
|ABTOKOJIC0aHUS

Texnuueckue ycmpoucmea u mexHono2U4ecKue npoyeccvl: METPOHOM, Yachl,
KaueJil, My3bIKaJIbHbIE HHCTPYMEHTHI, celicMorpad.

Hemoncmpayuu
1. 3ammch Koiae0aTeILHOTO IBUKEHHUS.

2. HaOmoneHne HE3aBUCUMOCTH TEPHOJA MAJbIX KoJeOaHWU Tpy3a Ha
HUTH OT aMIUTUTY/BI.

3. UccnenoBanue 3aryxaroolux KojgeOaHMM M 3aBUCMMOCTH Nepuoial
CBOOOJIHBIX KOJIEOAHUN OT CONPOTHUBIICHHUS.

4. HccnenoBanue kojeOaHMM Tpy3a Ha MAacCHBHOHM MpPYKHHE C LIEJbIO
(dbopMHpOBaHUS TIPEACTABICHUN 00 MICATBHON MONENH MPYKUHHOTO
MasITHUKA.

5. 3aKoH COXpaHEHUs HEPruM MpH KoJeOaHUIX Tpy3a Ha MPYKUHE.

6. HccnenoBaHue BBIHYXKJCHHbBIX KOJIEOaHUH.

7. HalGmronenue pe3oHaHca.

Yuenuueckuit skcnepumenm, nabopamopnvie pabomut, npaKkmuxym
1. Wsmepenue nepuosa CBOOOIHBIX KoJIeOaHU M
Y TIPY>KUHHOTO MasiTHUKOB.

HUTSAHOTO|

HccnenoBanue NEPpEMCHHOTO TOKa B MLOCMKU H3 MOCICAOBATCIILEHO

2. H3yyeHue 3aKOHOB JIBIKEHHS Teja B Xofe KojeOaHUN Ha ympyrom
IOJBECE.

3. HW3ydeHue ABMIKEHHS HUTSHOTO MasiTHHUKA.

4. TlpeoOpazoBaHHE YHEPTUU B MPYKMHHOM MasiTHUKE.

5. WccnepoBanue yObIBaHUS aMIUIMTYAbI 3aTYXAIOIIKUX KOJIeOaHHUI.
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COETMHEHHBIX KOHAEHCATOPa, KaTyIIKU U PE3UCTOpA.

6. HccnenoBanne BHIHYKICHHBIX KOJICOAHMIA.

Tema 2. dInekmpomaznummnuie koneoanusn (15 u)

KoneGarenbHblil KOHTYp. CBOOOIHBIE IIEKTPOMAarHUTHBIE KOJIEOaHUs
B 1/1ealbHOM KoJieOaTenbHOM KoHType. Popmyna Tomcona. Cenze amnaumyosi
zapsioa KoHOencamopa ¢ amMnaumyOou CUIbl MOKA 8 KO1eOameibHOM KOHmype.
3aKOH COXPAHEHMs SHEPTUU B U1€ATbHOM KOJe0aTeIbHOM KOHTYpE.
3aryxaromniye JeKTPOMarHuTHbIC KojieOaHus. BeIHYXIeHHbIC
PIIEKTPOMArHUTHBIE KOJIeOaHMUs.
[lepemeHHBII TOK. MOIIHOCTh IEPEMEHHOIO TOKA. AMILJIUTYIHOE
1 IeHCTBYIOILEE 3HAYCHNE CUIIbI TOKA M HAIPSKEHUS IPU PAa3IMdHON hopme
3aBHCHUMOCTHU IIEPEMEHHOIO TOKa OT BPEMEHHU.
CumnycoudanvHulii nepemeHnbvlli mox. Pezucmop, Konoencamop u Kamyuka
UHOYKMUSHOCIMU 8 YeNnu CUHYCOUOATbHO20 NepemMenHo20 moxa. Pezonanc mokos.
Pe30Hanc HanpsiceHull.
neansHbIi Tpancopmarop. [IponsBoacTBo, nepeaada u moTpedIcHne
PIIEKTPUUYECKOI SHEPTHUH.
DKOJIOTUYECKHE PUCKM HpU IPOU3BOACTBE AeKTpo3Hepruu. KynsTypal
MICII0JIb30BAaHMSI JIEKTPOIHEPT UM B TIOBCEJHEBHON KU3HU.
Texnuueckue ycmpoucmea u mexHoio2udyeckue npoyeccyl: IEKTPUYEeCKHH
3BOHOK, T€HEPATOP IEPEMEHHOIO TOKA, TMHUM JIEKTPOIEepeaay.
Jemoncmpayuu
1. CBoOojHbI€ 3IEKTPOMAarHUTHbIE KOJIeOaHMsI.
2. 3aBUCHUMOCTb 4YacTOThl CBOOOJIHBIX KOJE€OAHMH OT WHIYKTUBHOCTHU
1 EMKOCTH KOHTYDA.
OcuusutorpaMMsl 3JIEKTPOMArHUTHBIX KOJIEOaHUH.
['eneparop He3aTyxaroUMX AEKTPOMAarHUTHBIX KOJIEOaHUH.
Mozenp 3IeKTpOMarHUTHOTO T€HEpaTopa.
BoinyxkaeHHbIE CHHYCOUIaIbHbIE KOJIeOaHusl.
Pesucrop,  karymka  MHAYKTUBHOCTHM M KOHAEHCATOp B IIENH
MEPEMEHHOTO TOKa.
8. Pe3oHaHc mpu MOCIENOBATEIILHOM COEIMHEHUU PE3HCTOpa, KaTyIIKH
MHAYKTUBHOCTHU U KOHJEHCATOpa.
9. VYcrpoiicTBO M MPpUHIUI JeHCTBUS TpaHCHOpMATOPA.
10. Monens TMHUM 3EKTpOoIepesadn.

NownAWw

Yuenuueckuit s3xcnepumenm, nabopamopnsvie padomot, NPAKMUKYM
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1. HWsydenme Tpanchopmaropa.

2. HWccnemoBaHume  MEPEeMEHHOTO  TOKAa  4Yepe3  IOCIEO0BaTEIbHO
COCIMHEHHBIC KOHICHCATOP, KaTyIIKy U PE3UCTOP.

3. HaGmonenue 31eKTpOMarHUTHOTO PE30HAHCA.

4. HccnenoBanue pabOThl HCTOYHHKOB CBETA B IIETIH TIEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 31eKkmpomazHummusle 60aHwl (5 u)

Tema 3. Mexanuueckue u 31ekmpomazuumnsle 60anwt (10 u)

MexaHuueckue BOJIHBI, yca0Bus pacnpoctpanenus. [lepuon. Ckopocts
[PaCIIPOCTPAaHEHMs U JIIMHA BOJIHEL. [lonepednsie U IpOJOJIbHBIE BOJIHBI.
uTtepdepenius u nudpaxius MexaHu4eckuX BoJH. 3ByK. CKOpOCTH 3BYKa.
['pomKocCTh 3ByKa. BeicoTa ToHa. TemOp 3Byka. DJI€KTpOMarHUTHbIE BOJIHBI.
YcoBUs M3yYeHUs 3IEKTPOMAarHUTHBIX BOJIH. B3anMmHas opueHTanus
BeKTOpOB E, B, v B 3JIeKTpOMarHuTHOM BoJiHE. CBOMCTBA 3JIEKTPOMATrHUTHBIX
BOJIH: OTpakeHUE, IPEJIOMIICHHE, IO pu3alius, TudpaKius, HHTephepeHLIns.
CKOPOCTB 3JIEKTPOMarHUTHbIX BOJH. [1Ikana aneKTpoMarHUTHBIX BOJIH.
[IpriMeHeHre AIeKTPOMAarHUTHBIX BOJIH B TeXHUKE U ObITY. [IpuHITUIBI
[panuoCBs3U U TeleBUIeHUs. Paqnonokanus. JIeKTpOMarHUTHOE 3arpsa3HEHHE

OKpPY’KaloIel Cpebl.

Texnuueckue ycmpoucmea u npakmuieckoe npumeHenue: MYy3bIKaJIbHBIE
WHCTPYMEHTHI, YIBTPa3BYKOBasl IMArHOCTHKA B TEXHUKE M MEAHIIMHE, paaap,
panuoNpUEMHUK, TEIEBU30p, aHTeHHA, TenedoH, CBU-mneys.

Hemoncmpayuu

1. OOpa3oBaHue U pACHPOCTPAHEHHE IMOMEPEYHBIX M MPOHOIBHBIX
BOJIH.

2. KoneOmromieecs Teno kak HCTOYHUK 3BYKa.

3. HabGmoneHue oTpaskeHus: U NPEIOMIICHUS] MEXaHUUYECKUX BOJIH.

4. Habmonenune natepdepeHnn U AudpaKu MEXaHUUECKUX BOJIH.

5. 3BYKOBOM pE30HAHC.

6. HaOmroneHue cBA3M IPOMKOCTH 3BYKa U BBICOTHI TOHA C aMIUIUTYI0U
1 4acTOTOM KosieOaHMii.

7. HccnenoBaHue CBOICTB 3JIEKTPOMAarHUTHBIX BOJIH:  OTpaKeHHE,

MpesoMIIeHUE, oJsApr3anus, TuppaKkus, HHTepPEepeHIIHS.

MexaHuueckue BOJIHBI, YCIOBHS UX pacripocTpaHeHus. [lonepeunsie
1 IIPOZI0JIbHBIE BOJIHBI. [lepros, CKopoCTh pacipOCTpaHEHMsI U JIMHA BOJIHBI.
CBolicTBa MEXaHMUYECKHX BOJIH: OTpaKeHUE, MpeIoMIIeHHEe, HHTep(hepeHIIHSs
1 iudpakums.
3Byk. CkopocTh 3ByKa. ['pomKkocTh 3ByKa. BeicoTa Tona. TemOp 3ByKa.
[[IymoBO€ 3arpsi3HEHUE OKPYkKAIOLIEH CPEIbI.
DJIEKTPOMATrHUTHBIE BOJIHBI. YCIOBHS U3JTyUYEHHUS 3JIEKTPOMATrHUTHBIX BOJIH.
B3anmHasi oOpyeHTalKs BEKTOPOB B AJIEKTPOMAarHUTHOMN BOJIHE.
CBOMCTBA 11€KTPOMAarHUTHBIX BOJIH: OTPa)XEHUE, IPEIOMIIEHUE, TOJIIPU3ALINS,
uHtepdepenius u qudpakuus. [llkana snekrpomarautHeIX BoiH. [Ipumenenue
PIIEKTPOMArHUTHBIX BOJIH B TEXHUKE U ObITY. [[pUHIIUIIBI paanoCBs3H
1 TeneBueHUS. Pannonokanys. DIeKTpOMarHUTHOE 3arpsi3HEHNE OKPY Karolen
Cpebl

Texnuueckue ycmpoucmea U npaKmuyeckoe npuMeHeHue: MYy3bIKaIbHbIE
MHCTPYMEHTHI, pajxap, paJuonpuEéMHUK, TeNeBU30p, aHTeHHa, Tenedon, CBY-
[e4b, YIbTPa3ByKOBAas IMarHOCTHUKA B TEXHUKE U MEUIIMHE.

Jemoncmpayuu

1. OO0pa3oBaHuE U PACIPOCTPAHEHHE MONEPEYHBIX U MPOJOIbHBIX BOJH.

2. KoneOmromeecs Te10 Kak HCTOYHHK 3BYyKa.

3. 3aBMCHMOCTb JJIMHBI BOJIHBI OT YaCTOThI KOJIEOAHUI.

4. HaOmioneHue oTpakeHus U NPEIOMIICHHUSI MEXaHUYECKHUX BOJIH.

5. Habmonenue natepdepeHy u Audpakuu MEXaHUUECKUX BOJIH.

6. AKycTHyecKUi pe30oHaHC.

7. CBoNCTBa yabpTpa3ByKa U €ro IPUMEHEHHE.

8. HabmiogeHue cBsi3u IPOMKOCTH 3BYKa U BBICOTHI TOHA C aMIUIUTYAOH
¥ 4acCTOTOH KoJieOaHuii.

9. MHccnenoBaHne CBOWCTB DJIEKTPOMAarHUTHBIX BOJIH:  OTPA)XKEHHUE,

npesgoMIIeHUe, NoJsipu3aiys, Iudpakius, nHTephepeHIsl.
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10. OGHapyxeHue nHOPAKPACHOTO U YIBTPA(UOICTOBOTO U3ITYUCHUM.
Yuenuueckuit sxkcnepumenm, nabopamopnsvie pabomut, nPAKMUKym

1. H3ydeHue napameTpoB 3BYKOBOM BOJIHBI.
2. W3yyenme pacnpocTpaHeHUs  3BYKOBBIX  BOJIH B 3aMKHYTOM|
MPOCTPAHCTBE.

Tema 4. Onmuxa (10 u)

Tema 4. Onmuxa (25 u)

['eomeTpuueckas ontuka. [ IpsMonnHeHoe pacnpoCTpaHEHUE CBETA B
OJIHOPOIHOM cpenie. ToueuHblid UCTOYHUK cBeTa. JIyu cBera.

OTtpaxkeHue cBera. 3aKoOHbI OTpakeHus cBeTa. IlocTpoenue n3oopakeHuit B
[JIOCKOM 3€pKalie.

[Tpenomiienue cBera. 3aKOHBI PEIOMIICHHS CBETa. AOCOIIOTHBIN MOKA3aTellb
npesnomieHus. [lonHoe BHyTpeHHee oTpaxkenue. [IpeaenbHblil yroa NojJIHOro
BHYTPEHHET0 OTPa’KEHUSI.

Jlucniepcus cBeta. CiioxkHbIi coctaB 6enoro cBeta. Lset. CobOuparomue u
[paccerBaroIINe JTUH3bI.

Tonkast 1uH3a. POKYCHOE pacCTOSIHUE U ONTUYECKAs CHJIa TOHKOW JIMH3BI.
[TocTpoenune n300pakeHuii B COOMPAIONINX U PACCENBAIOIINX JIMH3AX.
DopMysna TOHKOU JIMH3bI. YBEIUYEHHE, 1aBAEMOE JIMH30M.

[Ipenenbl TPUMEHUMOCTH TEOMETPUUYECKON ONITHUKH.

Bonnoas ontuka. MHTepdepenuus ceera. KorepeHTHbIE HCTOUYHHKH.
YcroBust HaOIOIEHUST MAKCUMYMOB U MUHUMYMOB B UHTEP(EPEHIIMOHHOM
KapTUHE OT JIBYX CUH(A3HBIX KOT€PEHTHBIX HCTOYHUKOB.

Tudpaxius ceeta. JudpakiimonHas pemeérka.

'YcnoBue HaOMOIeHHS TIIaBHBIX MAKCUMYMOB TIpH [aIeHUH
MOHOXPOMATHUYECKOTO CBETa Ha JUPPAKLIMOHHYIO PEIIETKY.

[Tonsspu3zanus ceeTa

Texnuueckue ycmpoucmea U npaKmuyeckoe npumeHeHue: OYKU, IIyla,
(oToanmapar, NMPOEKLUUOHHBIN ammapar, MHKPOCKOIM, TEJEeCKOI, BOJIOKOHHA]
OIITHKA, TU(PPAKIIMOHHAS PEIETKA, TOJIIPOU.

Jemoncmpayuu

1. IlpsimonuHeWHOE pacIpOCTpaHEHUE, OTPAKEHHE U TPEIOMIICHUE
cBeta. Ontuyeckue NpudopHI.
[TomHOE BHYTpEeHHEEe oTpakeHne. Mojieslb CBETOBO/IA.
VccnenoBanne CBOMCTB H300paskeHUH B JIMH3AX.

[ [pssMOJIMHEHOE pacCIIPOCTPAaHEHHE CBETa B OMHOPOAHOMU cpene. Jlyd cBera.
ToueuHblii NCTOUHUK cBeTa. OTpakeHHUE cBeTa. 3aKOHBI OTPAKEHUS CBETA.
[TocTpoenue n3o0pakeHuit B miockoM 3epkaie. Cohepuueckue sepkana.
[Ipenomienue cBera. 3aKOHBI MTPEIOMIICHUS CBeTa. AOCOJIIOTHBIH MOKa3aTelb
rpesomieHusi. OmuocumenvHulii nokasamens npenomaenus. Ilocmosancmeo
uacmomuvl céema u COOMHouleHue OJIUH 80IH NPU nepexooe
[MOHOXpOMamMuyecko20 ceema uepes epanuyy pazoena 08yx onmuyecKux cpeo.
Xo0 nyueti 6 npuzme. Jlucniepcust cBera. CioxHbIN cocTaB Oenoro csera. L[Bet.
[TonHOE BHYTpeHHEE OTpakeHHE. [IpenenbHbIi yroi MoJIHOTO BHYTPEHHETO
orpaxkenus. Codbuparowue u pacceusarowjue 1un3ol. Tonkas nunza. PokycHoe
[PACCTOSIHME U ONITUYECKAsl CHJIA TOHKOM JIMH3BI.

3asucumocms poKycHo20 paccmosnnus MOHKOU chepuyecKol 1uH3bl om eé
ceomempuu U OMHOCUMENbHO20 NOKA3AMEJISL NPEIOMACHUSL.

DopMyna TOHKOW JIMH3bI. YBEIUYEHUE, JaBAEMOE JIMH30M.

X00 nyua, npowedwieco 1un3y noo npou3BoNbHLIM Y2lloM K €€ 21a6HOU
onmuyeckotl ocu. [locmpoenue uzoopasxicenuti mouxku u ompe3Ka npsamou

6 COOUPAIOWUX U PACCEUBATOWUX TUH3AX U UX CUCTNEMAX.

Onmuuyeckue npubopul. Paspewarowas cnocoonocms. 11a3 kak onmuveckast
cucmema.

[ [penensl NPUMEHUMOCTH FEOMETPUUECKON ONITHKHU.

Bonnoas ontuka. MaTepdepenns ceera. KorepeHTHbIE HCTOUHUKH. YCIOBHS
HAOIOIEHN ST MAKCUMYMOB 1 MUHIMYMOB B HHTE€P(EPEHIIMOHHON KapTUHE OT
TBYX KOT€pEHTHBIX UCTOUHUKOB. [IprMeph! Kilaccuueckux HHTEpPEepeHINOHHBIX
CXEM.

ludpaxus ceera. udpakionnas pemeTka. YciuoBrue HabIoIeHus TIIaBHbIX
MaKCUMYMOB TIPU MAJCHHH MOHOXPOMAaTHYECKOTO CBeTa Ha JUPPAKIMOHHYIO
[PELIETKY.

[lonsipusanus cera

Texuuueckue ycmpoﬁcmea u mexHoaocuueckue npoyeccwvl. OYKH,

ayma,
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Mopnenu MUKpPOCKOIIA, TEIECKOIA.
Habmonenne uatepdepeHum cera.
HaGmonenue mudpakuum cBera.
Habmonenue aucrnepcun cBera.
[TomydeHue CrieKTpa ¢ OMOIIBIO TPU3MBI.

© 0N U

10. Habmronenue nomnsipusaliiy CBeTa.
Yuenuueckuit sxcnepumenm, nabopamopnuie padbomut
1. H3mMepenue nokasaresis IpelOMIICHHs CTEKIIa.
2. HccnenoBanue cBOWCTB N300pakeHUH B JIMH3AX.
3. HaGmonenue nucnepcuu cBera.

[Tomyuenue ciekTpa ¢ TOMOIIBIO TU(PAKITMOHHON PEIIETKH.

nepuckor, (oToarnmapar, MAKPOCKOI, MPOEKIIMOHHBIN armapar, MPOCBETICHHE
OTITHKH, BOJIOKOHHAS ONTUKA, TUPPAKIIHOHHAS PEIIETKA.
Jemoncmpayuu

3aKOHBI OTPAXKEHHUS CBETA.

HccnenoBanue nmpeaoMiIeHUs CBETA.

HabmoeHne moHOro BHYTPEHHET0 OTpaskeHusl. MoJienb CBETOBO/IA.
HccnenoBanre Xxoma CBETOBBIX ITYYKOB Yepe3 IIOCKOINAPALICIbHYIO
IUTACTUHY U TIPU3MY.

HccnenoBanre CBOMCTB M300payKEHUH B JTMH3AX.

Monenu MuKpockona, TeJecKona.

HaGmronenue narepdepeHIum ceera.

Habmronenne nBeTOB TOHKHUX IUIEHOK.

Hab6mronenue nudpaknuu cBeta.

N3yuenne nuppakiMOHHON PEIIETKHU.

HaGmronenue nudpakiiMOHHOTO CIEKTpa.

HabGnronenue nucrniepcuu cBera.

HaGnronenue mossipusaiiiuy cBeTa.
[IpumMeneHue MoNSIPOUIOB JIJIsl U3YUCHHS MEXAaHUUECKUX HaMpsKeHUN
Yuenuueckuii sxcnepumenm, nabopamopnsie pabomut, nPAKmMuKym

b

® N

0.

10.
11.
12.
13.
14.

1.

N

XN AW

10.

11

. Habmronenne u nccnenoBanue 1upakiimOHHOTO CIIEKTPA.
12.
13.

W3mepenue nokasaresnst MpesioMIICHUs CTEKIA.
HccnenoBanue 3aBUCUMOCTH (DOKYCHOTO PACCTOSIHMS OT BELIECTBA
(Ha mpuMepe KUJKUX JIUH3).

N3mepenue GpoKycHOro pacCTOSHUSI pacCEUBAIOIINX JIUH3.
[Tomyuenue n3o00pakeHus: B CUCTEME U3 MJIOCKOT0 3€pKaJia U JINH3BI.
[Tony4yeHnue n300paxeHus: B CUCTEME U3 JBYX JIMH3.
KoHcTpynpoBaHue TenecKOMMYEeCKIX CUCTEM.

HaGmonenue nudpakuuu, nHTEpYEpeHLInu 1 MOJSpU3aLuU CBETA.
W3ydeHune mnonspuzalMd CBETa, OTPaXEHHOIO OT TMOBEPXHOCTH|
JURJIEKTPHUKA.

N3ydenne natepdepeHny 1a3epHOro U3IydeHNs Ha IBYX LIETISIX.
Habmronenue aucnepcum.

W3mepeHne 1IuHbBI CBETOBOM BOJIHBI.
[lomyyenue cnekTpa W3IydyeHUs CBETOAMOAA IIPU  TOMOUIY]
JU(PPAKIMOHHON PEIIETKH.
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PA3JIEJI 6. OCHOBBI CIIEIIMAJIbHOM TEOPUU
OTHOCHTEJIBHOCTHU (4 u)

PA3JIEJI 6. OCHOBBI CITELIAJIBHOM TEOPUM OTHOCUTEJILHOCTU
(5 1)

Tema 1. Ocnoevr CTO (4 u)

Tema 1. Ocnoevt CTO (5 u)

['paHuIIBI MPUMEHUMOCTH KJIACCHUECKON MeXaHHUKHU. [TocTymarbl
CIeLUATILHON TEOPUU OTHOCUTEIIbHOCTU: MHBAPUAHTHOCTD MOJYJISI CKOPOCTH
CBETa B BaKyyMe, MPUHIUIT OTHOCUTEJIbHOCTH DUHIITEHHA
OTHOCUTEIBLHOCTh OJTHOBPEMEHHOCTH. 3aMe/IJICHUE BPEMEHU U COKpAIllCHHE
THHEL

DHEPrusi U UMITYJIbC PEIATUBUCTCKON YaCTHUIIBI.

CBs13b MacChl C DHEPTUEH U UMITYJILCOM PEIITUBUCTCKOM YaCTHUIIBI. DHEPTHS
TOKOSI

[‘paHuUIIbI IPUMEHUMOCTH KJIacCHueckoil MexaHuku. [locTynarel crienuanbHON
TEOPUH OTHOCUTEIHLHOCTH.
[IpocTpancTBEeHHO-BpeMeHHOM nHTEepBall. [Ipeodpa3oBanus Jlopenna. Yeimosue
MPUYUHHOCTH. OTHOCUTENIBHOCTh OTHOBPEMEHHOCTHU. 3aMe/IJICHUE BPEMEHU
11 COKpaIlleHHEe JUTUHBI.
(DHEPrusi U UMITYJbC PEJIITUBUCTCKON YaCTUIIBI.
CBsI3b Macchl C SHEPruei U UMITYJILCOM PENIITUBUCTCKOM YaCTUIIbI. DHEPTHUs
MOKOS
Texnuueckue ycmpoicmea u mexHonio2UYecKue npoYeccol:
MPUEMHUKH, YCKOPUTEIH 3apSKEHHBIX YaCTHII.
Yuenuueckuii sxcnepumenm, nabopamopnsvie padomut, npakmuxkym
Onpenenenve HUMOYIbCAa W SHEPTHM  PEISITUBUCTCKUX — YACTHII
(dotorpadusaM TPeKOB 3apsHKEHHBIX YaCTUIl B MATHUTHOM I10JIE).

CIIYTHUKOBBLIC

(o

PA3JIEJI 7. KBAHTOBAS ®U3UKA (15 u)

PA3JIEJI 7. KBAHTOBA I ®U3UKA (25 u)

Tema 1. Fnemenmut Keanmoeoi onmukxu (6 u)

Tema 1. Kopnyckynapno — eonnoeoui oyanuszm (15 u )

Dortonsl. Dopmyrna [Inanka cBsS3u S3HEPrUU GOTOHA C €r0 YACTOTOW. DHEprus
1 UMITYTIbC (POTOHA

OTtkpeiTue u uccienoBanue porodrdpdexra. Onbitel A. I. CroneroBa. 3aKOHBI
doroadpdexra. YpaBHenue DiinmreiiHa i poroaddekra. «KpacHas
rpanuiay Gorodddekra. Jlapnenue ceera. OnbiTel I1. H. JIebenena.
XUMHUYECKOE NEHCTBUE CBETA.

Texnuueckue ycmpoiicmeéa u npaxmuyeckoe npumenenue: (POTOIIEMEHT,
(oTomaTunk, comHeuHas Oarapesi, CBeTOANO/.
Jemoncmpayuu
®otordh(DHeKT Ha YCTAaHOBKE C IIMHKOBOM TUIACTUHOM.
HccnenoBanue 3akoHOB BHEHIHETO (oTodddekra.
CBeToaHnoI.
Conneunast 6arapes.

el

PaBHOBECHOE TETIIOBOE M3NTyUYeHHE (M3JIydeHHE aOCOMIOTHO YEPHOTO TENa).
3akoH cMmenleHus Buna. 'mnoresa M. Ilnanka o kBaHTax.
@®OoTOHBI. DHEPIHs U UMITYJIbC (POTOHA.
Dotorddext. OnbiThl A. I. CTonerosa. 3akoHs! poTodddexra. YpaBHeHUE
Ditamreitna 11 pororddexra. «Kpacnas rpanuna» gororddexra.
/laBneHue cBeTa (B YaCTHOCTH, JJaBJIEHHE CBETa Ha a0COIIOTHO MOIIOIIAIOIIYIO
1 aOCOJTIOTHO OTpaxarolryro moBepxHoctsb). OnbiTel [1. H. JleGenena.
BonHoBele cBoOMcTBa yacTull. Bonusl ne bpoiid. [lnnna BoaHs! 1e bpoitns
1 pa3Mephl 00JIACTH JTOKAIU3AIUHY ABUXKYIIEHCs yacTuIbl. KopmyckynspHo-
BOJTHOBOM Tyanu3m. Judpakxiius 31eKTpOHOB Ha KpUCTaIIax.
Crietnguka namMepenuit B Mukpomupe. CooTHOIIEHUS HEOpe1eIEHHOCTEN
[ eiizenOepra
Texnuueckue ycmpoticmeéa U MmexHoI02U4ecKue npoyeccovl: CIEKTPOMETP,
(oroaneMeHT, (HOTOOATUMK, TYHHENIBHBIM MHKPOCKOI, COJIHEUHas Oarapes,
CBETOIMO/.
Jemoncmpayuu

1. ®otorddeKT Ha YCTAaHOBKE C IMHKOBOW MJIACTUHOM.
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2. HWccnenoBanue 3akOHOB BHeEIIHETO (poTodddekra.
3. HccnenoBaHue 3aBUCMMOCTH COMPOTHUBJICHUSI MOJTYIPOBOJHUKOB OT)
OCBEILIEHHOCTH.
4. Cseroguof.
5. Comnneunas Garapes.
Yuenuueckuit sxkcnepumenm, nabopamopmuie padomol, npaKmuKym
1. HccnenoBanue poropesucropa.

2. W3mepenne mnocrossHHOoM [lnanka Ha OCHOBE HCCIEIOBaHMUS
dotorddexra.
3. HccnenoBaHue 3aBUCMMOCTH CHJIbI TOKa YE€pe3 CBETOAMUON OT

HaIIpsAKCHUS.

Tema 2. Cmpoenue amoma (4 1)

Tema 2. Duzuxa amoma (5 u)

Monens aroma Tomcona. OnbiTel Pezepdopa mo paccesHuro o-4acTHil.
[Lnanerapnas monenb aroma. Ilocrynarsr bopa.
3nydeHue u norsouieHue (OTOHOB MPH MEPEX0/ie aToOMa C OJTHOTO YPOBHS
HHEpruu Ha Apyroil. Buael criektpoB. COeKTp ypoBHEN S3HEPIUH aToMa
BOJIOPOAA.
BosiHOBBIE cBOICTBA yacTull. BonHbl ne bpoitnsa. KopryckynspHo-BOJIHOBOM
Tyanusm.
CrioHTaHHOE U BBIHY)KJIEHHOE U3JTy4YeHUE
Texnuueckue ycmpoiicmea u npakmuyeckoe npumeHeHue. CieKTpaabHbIN
aHanu3 (CIEeKTPOCKOIN), Ja3ep, KBAHTOBBIN KOMITBIOTED.
Hemoncmpayuu

1. Mogens onbiTa Pezepdopaa.

2. OmnpeneneHue IIMHBI BOJIHBI Ja3epa.

3. HaOmronenue nuHENYaTHIX CIEKTPOB U3TYUCHHUS.

4. Jlazep.
Yuenuueckuit sxcnepumenm, nadopamopnuie padbomut

1. HaOmroneHue IMHEHYaToro CIeKTpa.

OmnbITH IO MCCIIEI0BAHUIO CTpOeHUs aroMa. [I1anerapHas Mozenb aroma
Pesepdopna.
[Toctynarsl bopa. U3nyuenue u nomomeHue (OTOHOB MPH MEPEXOJIe aToMa
C OJTHOTO YPOBHS DHEPTUH HA JPYTOM.
Busl ciektpoB. CriekTp ypoBHEN 3HEPTrUHU aToMa BOJIOpo/ia.
CroHTaHHOE ¥ BBIHYK/JIEHHOE U3JIydeHue cBeta. Jlazep
Texnuueckue ycmpoiicmea u mexHoio2uueckue Hnpoyeccovl: CHEKTPaTbHbIN
aHaJIN3 (CIEKTPOCKOMN), J1a3ep, KBAHTOBBIN KOMITBIOTED.
Jemoncmpayuu
1. Mognens onbita Pesepdopna.
2. HaOnronenue MMHENRYaThIX CIEKTPOB.
3. YcTpoHCTBO M A€MCTBHE CUETUYMKA MOHU3UPYIOIIUX YaCTHULL.
4. OmnpenenexHve AJMHBI BOJIHBI JJA3EPHOTO U3ITyYEHUSI.
Yuenuueckuit sxkcnepumenm, nabopamopmsie padomol, nPAKMuKym
1. HabGmronenue TMHENYATOrO CIIEKTpa.
2. HccnenoBaHue cHekTpa pa3peXeHHOIO
1 U3MEepeHue nocrostHaon Puabepra.

aTOMapHOro  BOJOPOJA

Tema 3. Duzuka amomno2o a0pa u Inemenmapuvix yacmuy (5 4 )

Tema 3. Duzuxka amomno2o A0pa u InemeHmapuvix yacmuy (5 4 )

DKCIIEPUMEHTBHI, TOKA3bIBAIOIIUE CIOKHOCTh CTPOEHUS sipa. OTKphITHE
panroakTuBHOCTH. OnBITEI Pe3epdopaa mo onpeneneHuto cocrapa
aJIMOAKTHBHOTO M3ny4yeHus. CBoWCTBa anbda-, 6eTa-, raMMa-u3J1ydeHHsI.

Hyknonnas mozens siipa [eiizenOepra—lBanenko. 3apsin sapa. MaccoBoe
uucio aapa. M3otomsl.

PaimoakTuBHOCTB. AJibha-paciiai. DIeKTPOHHbBIN U NO3UTPOHHBIN OeTa-pacna.
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BiusiHMEe paguoaKTUBHOCTU Ha XKUBbIE OpraHu3Mbl. OTKpBITHE IPOTOHA U
HeliTpona. Hyknonnas moznens siipa [eiisenOepra—IBanenko. 3apsz aapa.
MaccoBoe uncio siapa. M3oronsl. Anbda-pacnan. DIEKTPOHHBIN U
[HO3UTPOHHBIN OeTa-pacnal. 'amma-n3iydyeHne. 3akoH pa0aKTUBHOIO
pacmaia. DHeprus CBsI3U HYKJIOHOB B sizipe. SlnepHbie cuibl. Jedekt maccel
spa. SlnepHsie peakuuu. JesieHue u CUHTE3 sAnep. A nepHblid peakTop.
TepmosiiepHbIii cuaTe3. [Ipo0aeMBbl U TePCIIEKTUBHI SAIEPHOU SHEPTCTHKH.
DKOJIOTUYECKUE ACTIEKTHI SJIEPHON SHEPreTUKU. DJIEMEHTAPHBIC YACTHUIIBI.
OTKpBITHE TO3UTPOHA. MeTOoAbl HAOMIONEHUS U PETUCTPAIK 3JIEMEHTaPHBIX
gactui. OyHIaMEeHTANIbHEBIE B3auMoeicTBus. EqUHCTBO (hr3mueckoit
KapTUHBI MUpa
TexHuueckue ycmpoucmea U npaKmuyeckoe npuUMeHeHue:
Kamepa BunibcoHa, siiepHbIil peakTop, arToMHast 0oM0a.
Jlemoncmpayuu
1. CY€TYMK MOHM3UPYIOLIUX YaCTHII.
Yuenuueckuit sxcnepumenm, nabopamopnuie padbomut
1. HccnenoBaHue TPEKOB 4acTHIl (110 TOTOBBIM (oTorpadusim).

TIO3UMETD,

["amMa-u3nyyeHne. 3aKoH paJuOaKTUBHOIO pacnaaa. PaanoakTuBHBIE U30TOMBI B
rpupozae. CBONCTBAa HOHU3UPYIOIIETO U3TyYeHUs. BiusHue pagnoakTHBHOCTH
Ha >KUBbIE OpraHu3Mbl. EcTecTBeHHbIN (hoH n3nyuenus. Jlozumerpusi.
(OHEprusi CBA3H HYKIJIOHOB B sizipe. SnepHbie cuibl. Jledekt Maccsl sapa.
SAnepubie peakiuu. Jlenenne u cuate3 saep. SAnaepuoie peakTopsl. [Ipodaemsr
YIIPABJISIEMOTO TEPMOSIIEPHOTO CUHTE3a. DKOJIOTUUECKHUE ACTIEKThI PA3BUTHS

51 1epHOM SHEpreTUKU. MeToAbl perucTpaluy U UCCIAEAOBAHMS JIEMEHTAPHBIX
yactull. OyHJaMeHTaIbHbIE B3aUMOJACHCTBUSA. baprOHbI, ME30HBI U JICIITOHBI.
[IpencraBnenue o CtanaapTHON Moaenu. KBapK-Iit0OHHAs MOZIEIb aJpOHOB.
du3zuka 3a npenenamu CrannaptHoit moaenu. TémHas Matepust U TEMHas
pHeprus. EnuHcTBO (hr3nueckoil KapTHHBI MUPA.

Texnuueckue ycmpoucmea u mexHon02uyecKue npoyeccvl: 103UMeTp, Kamepa
BunbcoHna, saepHBIi peakTop, TEPMOAIEPHBIN peakTop, aTroMHas OomoOa,
MarHUTHO-PE30HaHCHAsI TOMorpadus.

Yuenuueckuii sxcnepumenm, nadopamopnsvie padomut, npakmuxkym

1. HccnenoBanue TpekoB yacTHI] (110 TOTOBBIM (hoTorpadusim).
2. HccnenoBanue paguoakTUBHOTO ()OHA C UCTIOIB30BAHUEM JJO3UMETPA.
3. H3ydenwue noromeHus 0eTa-4acTHI] AJIIOMUHUEM.

PA3JIEJI 8. DJIEMEHTBI ACTPOHOMUUN U ACTPODOU3UKMU (7 1)

PA3JIEJI 8. 9JIEMEHTBI ACTPOHOMUUN U ACTPODOU3INKU (12 )

Tema 1. Inemenmuvr acmpogpuzuku (7 4 )

Tema 1. Inemenmuvt acmpogpuzuxu (12 u )

(JTanbl pa3BUTHS acTpoHOMUU. [IpuKiIagHOE 1 MUPOBO33pEHYECKOE 3HAUEHHE
acTpoHoMuU. Bun 3B€31HOTO HEGa. Co3Be3 M, SpKUe 3BE3/IbI, IIaHETHI,

nx sugumoe aBrkenne. Conneunas cucteMa. Comnie. ComHeunast
AKTUBHOCTB. lcTrounuk sHeprun ConHua U 3BE€31. 3BE3/bI, UX OCHOBHbBIE
XapaKTepUCTUKH. /lnarpamma «CHeKTpasibHbIN KJ1acC — CBETUMOCTDY. 3BE3/IbI
[TIaBHOM ITOCJIEJOBATENBHOCTH. 3aBUCUMOCTD «Macca — CBETUMOCTB)

151 3BE€3/] NIABHOM TOCJIEI0BATEIbHOCTH. BHYTpEeHHEE CcTpOeHUE 3BE3 .
CoBpeMEHHBIE NPEACTABIEHUS O IPOUCXOKIAEHUH U dBoounn CosHua u
3BE31. DTaIlbl )KU3HU 3BE3.

Mneunslii [1yrs — Hama ["anaktuka. [lonoxenue n asmxenne ConHua B
["amaktuke. Tumnel ramaktuk. PaguoranakTuku u kBasapbl. YEpHBbIE IBIPHI B
sipax ranakTuk. Beenennas. Pacumpenne Beenennoil. 3akon Xa66ia.
PazOeranne ranaktuk. Teopus bomwioro B3psiBa. PenukroBoe nzmydenue.
MacmtaOHas ctpyktypa Beenennoii. Meraranaktuka. Heperménusie

JTanbl pa3BUTUS ACTPOHOMUHU. [IpuKkiiagHOE 1 MUPOBO33PEHUECKOE 3HAYEHUE
acTpoHOMUH. [IpMEHUMOCTH 3aKOHOB (HYU3UKHU JJIs1 OOBSICHEHUS TTPUPOIBI
KOCMHUYECKHX 00BEKTOB.

MeTo/1b1 aCTpOHOMHUUYECKUX HcciieqoBaHu. COBpEeMEHHBIE ONTUYECKHE
TEJIECKOIIBI, PaINOTENECKOIbI, BHEATMOC(hepHasi aCTPOHOMMUS.

B 3Bé3n1H0T0 HEOa. Co3Be3usl, SpKUE 3BE3/1bI, TUIAHETHI, UX BUAMMOE
[TBIDKEHUE.

ConHeyHas cucTeMa.

Connue. ConHeunasi akTUBHOCTb. Mlcrounuk sHeprun CosHIa U 3BE31.
3BE3/1bI, X OCHOBHBIE XapaKTEPUCTUKH. J[MarpaMma «CeKTpaibHbIN Kilacc —
CBETUMOCTbY. 3BE3/bI INIABHOM MOCJIEI0BATEIBHOCTH. 3aBUCUMOCTh «Macca —
CBETUMOCTBY IS 3BE3]1 TTIABHOM TMOCIIeI0OBaTeIbHOCTH. BHYyTpeHHee cTpoeHue

3BE3. COBpCMCHHBIe MPEACTABJICHUA O IPOUCXOXKICHUN N 5BOJIFOLUN COJ'IHI_Ia )4
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MpoOIeMbI ACTPOHOMHUH.
Yuenuueckue naoniooenun
1. HaOmroneHuss HEBOOPYKEHHBIM  IVIa30M C  HCIIOJIb30BaHHUEM
KOMITBIOTEPHBIX ~ MPUIOKEHUW JJIST  ONPENEICHHUS  IMOJIOKEHHUS]
HeOECHBIX OOBEKTOB Ha KOHKPETHYIO JaTy: OCHOBHBIE CO3BE3AUS
CeBepHOro nostymapus U sspKue 3BE3/bl.
2. HaOmronenus B teneckon Jlyasl, mianet, Mieunoro [Tytu.

3BE31. DTabl )KU3HU 3BE3I.
Muneunsiii [Tyte — Hama [Nanakruka. [lonoxenue u npuxenue ConHua B
["anaktuke. Tunel ranaktuk. Paguoranaktuku u kBa3zapbsl. YEpHbIE IbIPHI B
sinpax ranakTuk. Beenennas. Pacmmpenue Beenennoii. 3akon Xab60ia.
Paz6eranue ramaktuk. Teopus bosbiioro B3psiBa. PenukroBoe uznyueHue.
MacmraOHas cTpykTypa Beenennoil. MeraranakTuka.
Hepewénnsie mpo6iieMbl aCTPOHOMHH

Yuenuueckue naonooenusn:

1. HaOmronenus 3BE3IHOTO Heba HEBOOPYKEHHBIM JIa30M|
C UCIIOJb30BaHUEM KOMIIBIOTEPHBIX MPUJIOKECHHUN IS ONpPEICICHHUS]
MOJIOKCHHSI HEOCCHBIX OOBEKTOB Ha KOHKPETHYIO JaTy: OCHOBHBIC
co3Be3aust CeBepHOro MONyIIapus U sIpKue 3BE3JbI.

2. HaGmronenus B teneckon JIyHBI, TUTaHET, TYMaHHOCTEH | 3BE3IHBIX|

CKOILIEHHUMN.

OU3UUYECKUN [TPAKTUKYM (16 uacos)

Cnocobvl  uzmepenuss QUUYECKUX —BEIUYUH  C UCNONL30BAHUEM  AHANO208bIX
U Yughposvix UMEpUMENbHLIX NPUOOPOE U KOMNBIOMEPHBIX OAMUUKOBbIX CUCHIEM.
Abcontomuvie u omHocumenbhvle No2PeutHoCmu U3MEPeHUll OUUYECKUX BETUUUH.
Oyenka epanuy nozpeuiHocmeii.

Ilposedenue koceenHvIX UsMepeHUll, UCCTe008AHUL 3A8UCUMOCTEL
Qusuueckux eIUdUH, NPOBEPKA NPEOTIONCEHHBIX 2unomes (8blOop uz pabom,
ONUCAHHBIX 8 MEMAMUYECKUX pa30enax « Yuenuueckuil SKcnepumenm,
J1aO60pamopHvle pabomvl, NPAKMUKYM»).

OBOBIIAIOIIEE ITOBTOPEHUE (4 u)

OBOBIIAIOUIEE ITOBTOPEHUE (15 u)

Ponb pu3MKM 1 aCTPOHOMUHU B 3KOHOMHYECKOH, TEXHOJIOTUYECKOM,
COLIMAJIBHOW M 3TUYECKON cepax NesTeIbHOCTH YeJIOBEKa; POJib U MECTO
(U3MKN ¥ aCTPOHOMHH B COBPEMEHHOM HAayuyHOW KapTUHE MUPA; POJIb
¢buznueckoil Teopuu B GOpMUPOBAHUH NMPEACTABICHUHN 0 GU3NYECKON
KapTUHE MUPa, MECTO (PU3UUECKON KapTHHBI MHpa B 0OLIEM psILy
COBPEMEHHBIX €CTECTBEHHO-HAYUHbIX MIPEICTABICHHUM O MpUpoae

O06001IeHre U cUcTeMaTH3aIMs CoIep KaHusl pa3fenioB Kypca «MexaHuKay,
«MonekynsipHas (pu3MKa U TEPMOAUHAMUKAY, « DIEKTPOAUHAMUKAY,
«Konebanwst u BONHBI), «OCHOBBI CIIEIIUATBHON TEOPHH OTHOCUTEIHHOCTH Y,
«KBanToBas pusnkay, « ANEeMEHTH aCTPOHOMHUHU U aCTPOPHUZUKIY.
Porms  Qu3uku ¥ acCTPOHOMHHM B DKOHOMHYECKOW,  TEXHOJIOTHYECKOM,
COLIMAJILHOM U ATHUYECKOM cdepax NesTEIbHOCTH YEIOBEKa; POJb M MECTO
(U3MKN ¥ aCTPOHOMHHU B COBPEMEHHOW HAay4HOW KapTHHE MHUpa; 3HAYCHHUE

OTHCATEIbHON, CHCTEMAaTH3UPYIONIEH, OOBICHUTEILHONW W MPOTHOCTUYECKON
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GbyHKIMNA (HU3HYECKOW TEOpHH; poJib (GU3HUECKOH TEOpHUH B (GOPMUPOBAHUHU
MPEJCTaBICHUN O (PU3MUECKON KapTUHE MHpa, MECTO (PU3NYECKON KapTHHBI
MHUpa B OOLIEM psAAYy COBPEMEHHBIX €CTECTBEHHO-HAyYHBIX IPEACTaBICHUMN
0 NIpUpPoOJIe

Peseps (3 u) Peseps (10 u)

TemaTnyeckoe NJaHUPOBaHHE Kypca

11 kaacc
ba3zoeuvtit yposens (2 uaca) ‘meéﬂeuubm ypoesens (5 uacog)
Kom-Bo DJIeKTpoAMHAMUKA(nponoskenne) 11/27
HacoB MaruuTtHoe noJie 6/14
1 B3anmoeiicTBrE MOCTOSHHBIX MATHUTOB M MTPOBOJIHUKOB C TOKOM. MarHUTHOE
nosie. Bektop MaruuTHOM MHAYKUUU. [IpUHIKI CynIeprIO3UIIMM MAarHUTHBIX MOJEH.
UIvHY MarHUTHOW UHAYKIWH.
1 MarautHoe 1mose MPOBOIHUKA C TOKOM (IIPSIMOTO MPOBOJHUKA, KATYIIKH U
KpyroBoro BuTka). OnbiT Dpcrena. KapTuHa JIMHWI MArHUTHON UHAYKITUH TIOJIS
[MOCTOSIHHBIX MarHUTOB.
1 Onpeodenenue ycio8uii RPUMEHUMOCIU MOOENU OOHOPOOHO2O
MacHumHo2o nous.
1 Onpedenenue Hanpasienus UHOYKYUU MASHUIMHO20 O
POBOOHUKA C MOKOM
1 Maenumnoe none 6 sewecmee. Peppomaznemuxu, napa- u -
ouamazHemuxu
1 Cuna Amnepa, €€ HanpaBICHUE U MOIYIb.
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Cuna Jlopenua, €€ HanpaBJIeHUE U MOAYIIb.
JIBr>KeHUE 3apsKEHHOM 4acTULBI B OHOPOAHOM
MarHuTHoM nose. Pabora cuiel Jlopenia.

IIposedenue koceenHvix usmepeHuti cuivl Amnepa, npogeoenue
uccnedosanusi - 3agucumocmell  medxcoy — uzuvecKkumu
BEIUYUHAMU U ONBIMOE N0  NPOBEPKE  NPeONONCEHHOU
2Unomesvl Npu U3yveHuu Oelcmeus NOCMOSHHO2ZO MA2HUmMa
HA PAMKY C MOKOM

ObvscHenue 0CHOBHLIX NPUHYUNOE OCUCMBUS MeXHUUEeCKUX
YCmMpoucme

Ipumepol pewenus 3a0au no meme « Cuna Amnepay

TexHUYeCcKre yCTPOMCTBA U TEXHOJIOIMYECKUE IIPOLIECCHI: IPUMEHEHHE
[IOCTOSHHBIX MAarHUTOB, IEKTPOMArHUTOB,TECTEP-MYIBTUMETP, dJICKTPOJBUTaTEIIb
SIK0OM, YCKOPHUTENH DIIEMEHTAPHBIX YaCTHII.

JlaGoparopnas pabota Nel «Habnrogenue neiicTBisl MArHUTHOTO TIOJIST HA TOK

IIpumepyl pewenus 3a0au no meme « Cuna Jlopenya»

Pewienue pacuémmvlix 3a0ay ¢ A6HO 3a0AHHOU U HESABHO
300aHHOT uU3UUECKOU MOOENbIO C UCNONIb308AHUEM OCHOBHBIX
3aKoH06 u popmyn no meme «Maznummoe noney.

PeuieHue KauecmseHHbiX 3a0a, mpeodyowux npumMeHeHus
sranuil no meme «Maenumnoe noney.

DJIeKTPOMArHUTHasi HHAYKIus 5/13

SIBneHue 3MeKTPOMarHuTHONM MHAYKIUHU. [I0TOK BEKTOpa MarHUTHOM MHIYKIIMH.
OJ1C uHayKIMu.

3aKOH 2JIEKTPOMAarHuTHON MHAYKIMU Dapases.
Buxpesoe anekrpuueckoe nose. Toku Pyxo.

D/{C unoykyuu 8 npoBOOHUKE, OBUNCYULEMCS NOCMYNAMENLHO

52




6 0OOHOPOOHOM MACHUMHOM NOJLe.

[ [pumepubl pewienus 3a0a4 no meme «3aKoH
bieKmpomMacHuUmMHOU UHOYKYULY

Pewienue pacuémmuvix 3a0a4 ¢ A6HO 3A0AHHOU U HESA8HO
3a0annoU (huzuueckol Mooenvblo ¢ UCNONb308AHUEM OCHOBHBIX
3aKOH06 U hopmyn no meme « ANeKMPOMASHUMHAS UHOVKYUA».

IIpaBuno Jlenna. MuaykTuBHOCTB. Karymka
WHIYKTHUBHOCTH B LI€IH ITIOCTOSHHOIO TOKA.

Asnenue camonHaykuu. IJ1C caMOMHIYKITUH.

Peuienue kauecmseeHHbIX 3a0a4, mpedyowux npuMeHeHs.
3Hanull no meme « ANeKMPOMASHUMHASL UHOYKYUSLY.

Aneopumm ucnonvzoeanus npasuna Jlenya ons onpeoenenus
Hanpaesnenus moka ¢ Konmype npu ananuze 2papuieckux u
bKkcnepumenmanvbHuix 3a0ay

Coopra mooenu 31eKmpoMacHUMHO20 2eHepamopa

SHGPFI/IH MAarauMTHOTI'O ITOJIA KaTYIIKX C TOKOM.
BHCKTpOMaFHI/ITHOe I10JIC

Jlaboparopnast pabota Ne2
«M3ydeHue sBIeHHs SJIEKTPOMArHUTHOM WHIYKIIHID)

Obvsicrene 0CHOBHbIX npuUHYyUnos oelcmeus mexHu4eckux
ycmpoﬁcme U mexHojlocudecKux npoyeccos, makux Kak.
I/lHayKL}MOHHCl}Z nevo, COJZ@HOU@, sawiuma om aneKkmpusayuu
meiji npu O0BUDICEHUU 8 MACHUMHOM noae 3emiu.

Obobwaroue-nogmopumenbHoe 3auamue no meme
«DNeKMpPOMASHUMHASL UHOYKYUSLY

3auem no meme « neKmpomMacHUMHASL UHOVKYUSL
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Kosieoanust u BoJHbI (60 1)
Mexannyeckue koaedoauusa 5-/10

KonebarenbHaas cucrema. CBOOOIHBIE KOJIEOAHMS.

I'apmonnueckue konedbanus. Kunemarnueckoe u
JMHAMUYECKOE OIUCAHUE. DHEPreTUYECKOe
oInucaHue (3aKOH COXPAHEHUS] MEXaHUYECKOU
SHEPIrUH).

Buisoo ounamuueckoco onucamnus CapPMOHUYECKUX Konebanuil u3
UxX dHepecemu4ecKoco U KUuHemamu4eCkoco OnuCanusl.

Buinyoicoennvie konebanus. Pesonanc. Pezonanchas Kpusast.
Brusinue samyxanus na 610 pe30HAHCHOU KPUBOL.
Asmoxonebanusl.

Pewenue pacuémmuvix 3a0au c 2610 3a0aHHOU U HEABHO
3a0aHHOU PU3UUECKOU MOOENbIO C UCNONbIOBAHUEM OCHOGHBIX
3aKono8 u popmyn no meme «Mexanuueckue Konebanusny.

Ammuiutyna u ¢aza konebanuii. CBA3b aMIUTUTYAbI KOeOaHUH UCXOTHON
BEJIMYMHBI C aMIUTUTyAaMH Kosie0aHuil €€ CKOPOCTH U YCKOPEHHUS.

Iepron u yactora konebanuii. [lepron MasbIx CBOOOIHBIX KoIeOaHUi
MaremMaTH4yeckoro MasitTHuka. [lepnoa cBoOOIHBIX KoeOaHUH MPY>KUHHOTO MasTHHKA.

Pewenue kauecmeennvix 3a0au, mpeodyrowux npumeHenus.
3HaHUl no meme «Mexanuueckue Konebarusy.
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ObvacHeHue 0CHOBHBIX NPUHYUNOS OeUCMBUSL MEeXHUYECKUX
YCMPOUCME, MaKux KaK: MempoHoM, Yachl, Kadenu,
MY3bIKATIbHBIE UHCTNPYMEHMbL, ceticMozpadg.

Jlabopamopnas paboma Ne3 «Onpedenenue ycKoperus
€c80000H020 NAJEHUS NPU NOMOWU MASIIMHUKA

DJIeKTPOMATHUTHBIE KoJe0aHus 7/15

Konebarenbubiit KOHTYp. CBOOOIHBIE 31EKTPOMAarHUTHbIE KOJICOAHUS B HI€aIbHOM
K0JIOATEeJIbHOM KOHTYPE.

®opmyna TomcoHa.

Cea3b amnaumyovl 3apsa0a KOHOEHCamopa ¢ amMniumy oot
CUIbI MOKA 8 KOLeOAMeNIbHOM KOHMYpe

Pewenue pacuémnulx 3a0au ¢ 1610 3a0AHHOU U HESIBHO
3a0AHHOU PU3UYECKOU MOOETbIO C UCHONb30BAHUEM OCHOBHBIX
3aKOHO8 U POPMYN O meme « DNeKMPOMASHUMHbLE
KOeOaHus1y

Pewenue xauecmeernnbix 361()61‘!, mpe6y;0u;ux NPpUMEHEHUA
SHAHUL N0 meme ((9ﬂeKmp0MaZHul’l’ZHbl€ Konebanusy

3aKkoH COXpaHCHUA DHEPTHUU B UACATIBHOM KoJIeO0aTeIbHOM KOHTYpC.

3aryxarouiye IeKTPOMarHuTHbIE KojeOaHus. BbIHYX/1eHHbIE 2IeKTpOMarHUTHbIE
kosie0anus. [lepeMeHHbIH TOK.

CpaeHeHue MeXAHUYECKUX U DNIEKMPOMACHUNHbIX Konebamnul

Obvsacnenue 0CHOBHBIX NPUHYUNOE OeUCMBUS MEXHUYECKUX
YCMpOoUcmea, MaKux Kax.: 21eKmpuiecKutll 360H0K, 2eHepamop
nepemMenHo20 MoKa, TUHUY d1eKmponepeoay

Onpeoenenue ycio6uil RPUMEHUMOCU MOOETU UOeaNbHO20
Ko1e0amenbH020 KOHmypa

55




MOoLLHOCTb NepemMeHHOro Toka. AMNANTYAHOE U AeNCTBYOLLee 3HaYeHMe CUIbl
TOKa M HanNpAXeHWA Npu pasM4yHoM popme 3aBUCMMOCTM NEPEMEHHOTO TOKa OT
BpemeHn. CUHYCOMIaJIbHBIN IEPEMEHHBIN TOK.

WneansHblit Tpancopmatop. [IponsBoacTso, nepeaaya u noTpediacHue
WIEKTPUUECKOU d3Heprun. KynbsTypa HCIIOIb30BaHUs dJIEKTPOIHEPTUU B
IIOBCEIHEBHOM JKM3HU. TeXHUYECKHE YCTPOMCTBA U TEXHOJIIOTUYECKUE IIPOLECCHI:
WIEKTPUYECKUI 3BOHOK, TEHEPATOP MTEPEMEHHOTO TOKA, JMHUU IEKTpoIepenady

Pesucmop, konoencamop u kamywxka uHOYKMuGHOCMU 8 yenu
CUHYCOUOAILHO20 NepemMenHH020 moka. Pezonanc moxos.
Pezonanc nanpscenuil.

Jlemoncmpayusi akmueHo2o, eMKOCMHO20 U UHOYKMUBHO20
CONpOMuUBIeHuUll

Pewenue xauecmeernnbix 361()61‘!, mpe6y;0u;ux NpUMEHEerHUs
SHAHUL N0 meme ((9ﬂeKmp0MaZHul’l’ZHbl€ KOneOanusy.

MexaHnn4eckne M 3JICKTPOMATHUTHBIE BOJIHBI 5/10

MexaHW4YecKue BOJIHBI, YCIOBUS HX pacnpocTtpaHenus. [lonepednsie

U TIPOJI0JIbHBIE BOJHBL. [lepro, CKOpoCTh paclipoCTpaHEHUs U UIMHA BOJIHBI.
CBoiicTBa MEXaHWYECKUX BOJH: OTPaKEHUE, MPEJIOMIICHUE, HHTEPPEPEHITHS
U 1udpaxus.

3Byk. CkopocTh 3ByKa. [ poMKocTh 3ByKa. BricoTa ToHa. TemOp 3ByKa.
[IIlymoBOE€ 3arpsi3HEHNE OKPYKAIOILIEH CPEeIbl.

H3yuenue pacnpocmpanenus 38yKo8bix 601H 8 3AMKHYNOM
npocmpancmee.
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Pewenue 3a0au

Obvsacnenue 0CHOBHBIX NPUHYUNOE OeUCMBUS MEXHUYECKUX
YCMPOUCM8 U MEeXHON02UYECKUX NPOYECCO8, MAKUX KAK:
MY3bIKATIbHbIE UHCIPYMEHMbL, paoap, paoUONpUEMHUK,
menesusop, anmenna, menegpon, CBU-neuw, ynompazeyxosas
OUACHOCMUKA 8 MeXHUKe U MeOUuyuHe.

DJEeKTPOMarHUTHBIE BOJIHBL. YCIIOBUS U31YYEHUSI SIIEKTPOMATHUTHBIX BOJIH.
CBoJicTBa 2JI€KTPOMArHUTHBIX BOJIH: OTPAKEHUE, TPEIIOMIICHUE, NTOJIAPU3aLUs,
uHTephepeHys 1 Audpaxiys. B3auMHasi OpPUEHTAIINS BEKTOPOB

B JIEKTPOMAarHUTHOMN BOJIHE.

[IIxana 2MeKTPOMAarHUTHBIX BOJIH. [IpuMeHEeHNE 311EKTPOMArHUTHBIX BOJIH
B TEXHHKE U ObITY. TexHHYeCKHe yCTPONCTBA U MPAKTUUYECKOE IPUMEHEHHUE:
MY3bIKaJIbHBIE MHCTPYMEHTBI, pajap, paaguonpruEéMHHUK, TEIEBU30D, AaHTCHHA,
tenedon, CBU-nieus, yiabpTpa3ByKoBasi IMarHOCTUKA B TEXHUKE U MEULIMHE
[IpuHnMIB pagrocBs3u U TeneBuaeHus. Paguonokanus.

Pewenue kxauecmeenHvix 361061’{, mpe6y;0u;ux npumMeHrerust
3Hanull no meme «Mexanuueckue u INNEKMPOMACHUNTHbLE
BOJIHbL)

Pewenue xauecmeernnbix 361()61‘!, mpe6y}0u;ux NPpUMEHEHUA
sHanul no meme «Mexanuueckue u NeKmpomacHunttvle
BOJIHbL)

Yempoiicmeo u npunyun pabomul npocmetiuie2o
PpaouonpuemMHuxa

Onruka 10/25

[IpssMonuHEITHOE pacpoCTpaHEHNE CBETa B OMHOPOAHOU cpeae. JIyd cBera.
ToueyHbI UCTOUHHK CBETA.

OTtpaxkeHue cBeta. 3aKOHBI OTpakeHUs cBeTa. [locTpoeHne n300paxeHuit
B IUIOCKOM 3€pKaJie.
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Habnoodenue onmuyeckux seieHuil, NposedeHue KOCEeHHbIX
usMepenutl, Uccie008aHus 3a8UCUMOCmell PU3UYecKux
BENUYUH U ONBIMOE NO NPOBEPKE NPEOTONCEHHOU CUNOME3bl
npu u3yyeHuu sA61eHUll NPeloMIeHUs c8ema Ha epanuye
paszoena 08yx cpeo, NpeloMieHUs: céema 6 coouparoujelt

u pacceusarowjell IUH3AX, BOJIHOBbIX COUCME C8emd.

Ilocmpoenue u pacuém uzobpadicenuti, co30a8aemvix
NJIOCKUM 3ePKATOM

Cghepuueckue 3eprana

[Ipenomnenue cBera. 3aKOHBI IIPEIOMIICHUS CBETa. AOCOJIIOTHBIH MOKa3areb
MIPEIOMIICHUSI.

Hucnepcus ceeta. CioxHbIi cocTaB 6enoro cera. L[Ber.
[TonHoe BHyTpeHHEe oTpakeHue. [IpenenbHblil yroi MoaIHOro BHYTPEHHETO
OTpakeHHUSI.

Jlabopamopnas paboma Ne4 «Hzmepenue nokasamens
npelomMaeHUs CIexkaay

OmmnocumenvHulll nokazamens npeiromaenus. [locmosncmeo
yacmomul ceema u COOmMHouleHue OJIUH 80IH NPU nepexooe
MOHOXPOMAMUYECKO20 C8ema Yepes panuyy pasoenda 08yx
ONMUYecKux cpeo.

Xoo nyueti 6 npusme.

CO6I/IpaIOH_[I/IC " paCcCCUBArOIINC JINH3BI. Tonkas nuH3a. q)OKYCHOC pacCTOAHUC
¥ ONITHYECKAS CHJIa TOHKOM JIMH3EI.

dopmyna TOHKOW JIMH3bI. YBEIUYEHUE, JaBAEMOE JIMH301

Jlabopamopnas paboma Ne5 «Onpeodenenue onmuueckotl
cubl U hOKYCHO20 paAcCmoanus coouparouell TUH3bl»

3asucumocms OKycHO20 paccmosiHus MOHKOU chepuueckoul
JIUH3bL OM €€ 2eomMempuu U OMHOCUMENbHO20 NOKA3AMels
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npeloMIEHUA.

Xo0 nyua, npowedwezo 1un3y noo NPOU3BOIbHLIM Y2IOM K €€
2naenoll onmuueckou ocu. Ilocmpoenue uzoopasiceHuti mouxu
U ompesKa NpsAMoll 8 cCOOUPAIOWUX U PACCEUBAIOUSUX TUHZAX

U UX cucmemax.

OnTuueckue mpuOopsl. Pazpemiaromas cnocooHoCTh. [1a3 Kak onTuveckas
cucrema.
[Ipenensl IPUMEHUMOCTH TEOMETPUUECKON ONITUKH.

TexHu4yeckue yCTpouCTBa U TEXHOJIOTMYECKUX IIPOLIECCHI: OUKH, JIyIIa, IEPUCKOIL,
(doTtoanmapar, MUKPOCKOII, IPOEKIIMOHHBIN ammapar, IpOCBETICHUE ONTHKH,
BOJIOKOHHASI OTITUKA, TU(PPAKINOHHAS PEIIETKA .

Hpoceemﬂ €HUue onmuku

Ilocmpoenue u pacuém uzobpadicenuii, co30a8aemulx
NJIOCKUM 3€PKANOM, MOHKOU JTUH3O.

Pewenue kxauecmsennwix 3aoau, mpeoyowux npumeHeHusl
3nanul no meme «Onmukxay

Bonnosas ontuka. UnTepdepenius ceera. KorepeHTHblE HCTOUHUKHU. YCIOBUSA
HaOII0ICHN MAaKCUMYMOB 1 MUHUMYMOB B UHTEP(EPEHIIMOHHON KapTHHE OT JABYX
KOT€PEHTHBIX UCTOUHUKOB. [IpuMephl kiaccnyeckux HHTEPHEPEHIIMOHHBIX CXEM.

Hudpakius ceera. udpakuronHas pemérka. YcioBrue HaOMIOIeHUS TIIaBHBIX
MaKCUMYMOB TP NaJCHUU MOHOXPOMAaTHUECKOTO CBETa Ha TU(PAKIIMOHHYIO
pewérky. [lonsgpusanus ceera

Jlabopamopnas paboma Ne6 « H3mepenue onunvl c6emogoi
BOIHBLY

Obvsacnenue ocobenHocmeli NPOMeKaHus ONMUYecKUx
A61eHUll: uHmepgepenyuu, ouphpakyuu, oucnepcuu, NOIHO20
BHYMPEHHE20 OMPAHNCEHUS.

Pewenue pacuémmuvix 3a0ay c 1610 3a0aHHOU U HEABHO
3aA0aHHOU PU3UYECKO MOOENbIO C UCNONb308AHUEM OCHOBHBIX
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3aK0H08 U ghopmyn no meme « Onmuxay

OCHOBBI CIeMAJILHOM TEOPHUH OTHOCUTEIbHOCTH 4/5

FpaHI/IHBI IMPUMCHUMOCTH KJIACCUYECKOM MEXaHHKH. HOCTYHaTBI cneunaanoﬁ
TCOPHUU OTHOCUTCIIbHOCTH.

OTHOCUTETBLHOCTH OJTHOBPEMEHHOCTH. 3aMe/IJICHUE BPEMEHU U COKpAIICHUE
JUINHEL.

IIpocmpancmeenno-epemennotl unmepsai. Ilpeobpaszosanus
Jlopenya. Ycnoeue npuyunnocmu.

Ipaxmuxym
Iipaxmuxym
DHeprusi ¥ UMIYJIbC PEIATUBUCTCKON YacTulibl. CBA3b MAcChl C SHEPrUei
Y UMIYJICOM PEJISITUBUCTCKOM YaCTHUIIbl. DHEPrusl NOKOsI
TexHuyeckne yCTpoucTBa U TEXHOJIOTMYECKUE ITPOLIECCHI: CITyTHUKOBBIE
MPUEMHUKH, YCKOPUTEIH 3apSKEHHBIX YaCTHI]
[IpakTukym
[[pakTuKyM

UTaGopatopHas pabota

KBanToBas ¢puzmnka 15/25
KopnyckyasipHo- Bo1HOBOM Ayaausm 6/15

PaBHOBecHOE TeroBoe u3nydeHue (M3nyueHue abCoMOTHO YEPHOTO TENa).
T'unore3a M. Ilinasgka o kBaHTax.
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®DOTOHBI. DHEPTHUS U UMITYJILC (DOTOHA.

3axon cmewenus Buna.

ObvscHenue 0CHOBHBIX NPUHYUNOB OeLiCEUS MEXHUYECKUX
VCmMPOoUCmes, maKux Kak: Cnekmpomemp, (pomosnemenm,
Gpomooamuux, myHHeIbHbIIL MUKPOCKON, COTHeYHAas bamapes,
€68emoouoo.

Pewenue pacuémmuvix 3a0ay c 1610 3a0aHHOU U HEABHO
3a0aHHOU PuU3UYECKOL MOOENbIO C UCNOIb308AHUEM OCHOBHbIX
3aKoH08 u gpopmyn no meme «Keanmosvie s6nenus».

dotoaddext. OmbiTer A. I. Cromerosa. 3akoHb! HoTOdIPPEKTA.

VYpasaenue DitamteitHa s porodddexra. «Kpacnas rpanuna» porosddexra.

Onpedenenue ycio8uti NPUMEHUMOCIU K8AHMOBOU MOOeNU
ceema.

Ananusz K6aHMOBHIX NPOYECCO8 € UCHONLIOBAHUEM YPABHEHUS.
Duinwmetina 0nsa hpomoaghghexma, npunyuna coomuouieHul
Heonpeoenénnocmu I elizenbepea.

Pewenue xauecmeernnbix 361061‘!, mpe6y}0mux NPpUMEHEHUA
sHanull no meme «Keanmoenie senenusny.

JlaBrieHue cBeTa (B YaCTHOCTH, JIaBJICHHE CBETa Ha a0COJIFOTHO MOIVIONIAIOIIYIO
1 a0COJIOTHO OTpaxkarolyto nosepxHoctsb). OneiTel [1. H. JleGenena.

TexHuyeckne ycTpoucTBa M TEXHOJIOTMYECKUE MTPOLIECCHI: CIIEKTPOMETP,
¢doroaneMeHT, HoTONATUNK, TYHHEIbHBIH MUKPOCKOII, COJIHEUHas Oarapes,
CBETOHON
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Bonnossie ceéoticmea uacmuy. Bonnwl de bpoiina. [{nuna
8onHblL Oe bpoilns u pazmepvl odracmu 10KaIu3ayuu
osudicyuetics wacmuyvl. Kopnyckynsapro-601H0801 OVaiusm.

Huppaxyus snekmponos Ha KpUCmainiax.
Cneyughuxa uzmepernuii 8 muxpomupe. CoomuouieHus
Heonpedenénnocmel I eizenbepea

Pewenue kxauecmsenuwix 3a0au, mpeoyowux npumeHeHus.
snanul no meme «Keanmoevie s6nenusny.

duszuka aroma 4/5

OTMBITHI 110 UCCIIEAOBAHUIO CTPOCHHS aroMa. [lmaHetapHast MOJIeIb aToMa
Pesepdopna.

[Toctynarsl bopa. M3nyuenue u normonienne (OTOHOB MPHU MEPEXO]e aToMa
C OJIHOTO YPOBHS SHEPTUU Ha APYTOil.

Ananus K6aHmMoBbIX NPOYECco8 HA OCHOBE NEPBO2O U BMOPO20
nocmynamos bopa

IIpakmuxym
IIpaxmuxym
Bunsl cnektpoB. CriekTp ypOBHEH 3HEpruu aroma BOJOpOAa.
CHOHTAHHOE Y BBIHYKJIEHHOE U3JIYUEHUE CBETA.
TexHHYeCKHe yCTPOUCTBA U TEXHOJIOTMYECKUE MTPOLECCHI: CIEKTPAJIbHBIN aHATU3
(cIeKTpOCKOIT), J1a3ep, KBAHTOBBIN KOMITBIOTED
[IpakTukym
[IpakTukym

Jlaboparopnas paboTa
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@®u3uKa aTOMHOI0 AAPa U J1eMEeHTAPHBIX YacTul 5/5

Hyxnonnas monens sigpa I'eiizendepra—Banenko. 3apsia sjapa. MaccoBoe 4ncio
sanpa. M3oTonsl.

PannoaktuBHOCTH. Anlbha-pacmaj. IIEKTPOHHBIA U TO3UTPOHHBIN OeTa-pacma.
l'amma-usnyuenue.

Tlpaxmukym

Ipaxmuxym

Pewenue 3a0au

DHeprus CBsA3HM HYKJIOHOB B siipe. Snepubie cuibl. JledekT maccel aapa. SnepHbie
peakuuu. JleneHue u CUHTE3 sAaEp

SAnepHbie peakTopsl. [Ipobaemsl yripaBiseMoro TepMosSIEPHOIO CUHTE3A.
DKOJIOTUYECKUE aCIEKThl Pa3BUTHUS SACPHON SHEPIreTUKU.

Ipaxmukym

Ilpakmuxym

Pewenue 3a0au

MeTobl perucTpanu 1 UCCIEA0BaHUS DIEMEHTAPHBIX YaCTHULL.
@yH/1aMEeHTAJIbHBIE B3aUMOJICHCTBHS. baprOHBI, ME30HBI U JIEITOHBI.
[IpencraBnenne o CranmaptHoil Mmogenu. KBapk-ImrooHHas MOZIEb apOHOB.
®uzuka 3a npenenamu CranaapTHON Moaenu. TéMHas MaTtepus U TEMHas YHEPTHUs.
EnuncTBO pm3nveckoil KapTUHBI MUpA.
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TexHHYEeCKHE YCTPOUCTBA U TEXHOJIOTMYECKHUE ITPOLIECCHI: JO3UMETP, KaMepa
BunbcoHna, siaepHbIil peakTop, TEpMOSAEPHBII peakTop, aroMHas boM0a,
MarHUTHO-PE30HAHCHAasi TOMOTpadust

Tpaxmukym

Tlpakmuxym

Pewenue 3a0au

DJIeMeHThbI ACTPOHOMMH U acTpodusnku 7/12

Mertonpl acTpoHOMUYECKUX UccienoBaHuil. COBpeMEeHHbIE ONTUYECKHE TEIECKOIIBL,
paauoTeNecKoIbl, BHeaTMOC(hepHas aCTPOHOMUSL.

Bun 38é3mH0T0 HeOa. Co3Be3 s, IpKUE 3BE3MBI, INIAHETHI, UX BIUINMOE JBUKCHUE.

Omanwl pazeumus acmponomuu. Ilpukiaonoe u
MUpoBo33penyeckoe snavenue acmpornomuu. Ilpumenumocms
3aKOHO08 hu3UKU OJ151 00BACHEHUSI NPUPOObI KOCMUYECKUX
00beKmos.

OcnosHule cozee30usn CesepHozo norywapus u ApKue 36e30bl

Ponv acmponomuu 6 cospemennoii kapmune mupa, 6
NpaKmu4ecKoll 0esmenbHOCmu 4elo8eKa u OaibHeuuem
HAY4YHO-MEXHUYECKOM PA3EUMUU.

ColHeuHas cucTeMa.

Comare. Comueunast akTuBHOCTh. MlcTounuk sHeprun CoHITa U 3BE3.
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3BE3/1b1, UIX OCHOBHBIC XapaKTEPUCTUKH. J[MarpaMMa «CIeKTpaabHBIN K1acc —
CBETUMOCTEY. 3BE3bI INIABHOH IMOCIIEI0BATEIHLHOCTH. 3aBUCHUMOCTE «Macca —
CBETHMOCTB» JUIS 3BE3]I TIIABHOH TOCIEIOBATENHHOCTH. BHyTpeHHEee cTpoeHne 3BE3 .

Tlpaxmukym

Ipakmuxym

Obobwenue u cucmemamuzayus COOEPHCAHUsl pazoenos
Kypca «Mexanuxay,

CoBpeMeHHbIE NPEACTABICHUS O IPOUCXOKAECHUU U 3BotonnU CoNHLA U 3BE3M. DTambl
JKU3HH 3BE3I.

Muneunsrtii [1yTs — nama ['anaktuka. [lomoxxenune u npmwkenue Conaia B [anmakruke. TUmbt
rajakTuk. PaguoranakTuky U kBasapsl. UEpHBIE ABIPHI B IpaxX FalaKTHK.

ObobWenue u cucmemamu3ayusi COOEPAHCAHUs pazoenos
Kypca «Mexanuxay,

Obobwenue u cucmemamu3ayusi COOEPHcaAnUs paz0enos
Kypca «Mexanuxay,

Obobwenue u cucmemamu3ayusi COOEPHCaAnUs paz0enos
Kypca «MonexynsapHnas ghuzuxa u mepmoOuHamMuKa,

Bcenennas. Paciimpenne Beenennoii. 3akon Xa66:ma. Pasoeranue ranakruk. Teopus
Bonbuioro B3peiBa. PenmnkToBOE U3iydeHueE.

MacmrabHas cTpyktypa Beenennoii. MeraranakTuka.
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Hepeménnsie mpobiaeMbl aCTPOHOMUH

Obobwenue u cucmemamuzayus COOEPHCAHUsl pa30enos
Kypca «Monexynapuas gusuka u mepmoOUHAMUKAY,

ObobWenue u cucmemamu3ayus COOePIHCAnUusl pazoenos
Kypca «Monexynapuas gusuka u mepmoOUHAMUKA»,

Ilpumenenue ocnogononazaowux acmpoHOMUYECKUX
NOHAMUL, 3AKOHO8 U MeOPpUti 018 AHAIU3A U 0OBACHEHUS
@usuuecKux npoyeccos, NPOUCXO0AUWUX 8 36€30aX, 8 36E630HbIX
cucmemax, 8 MedHC2alaKmu4eckoll cpeoe, 0BUNCEeHUs.
HebeCHbIX meil, 28010YUlU 36€30 U Beenennoti

OO6o6meHne u cucTeMaTH3alys coaep kaHus paszena Kypca «MexaHukay

O60011eHre 1 cHCcTeMaTH3allus COJIepKaHus paszieia Kypca «MosekynspHas puzuka
U TEPMOTMHAMHUKAY

Obobwenue u cucmemamu3ayusi COOEPHcaAnUs paz0enos
Kypca « neKkmpoouHamuray

ObobWenue u cucmemamu3ayusi COOePAHCAHUsi pazoenos
Kypca « NekmpoouHamuxay

Obobwenue u cucmemamu3ayusi COOePAHCAHUsl pazoenos
Kypca « DNeKkmpoouHamuxay

Pe3zeps

Pezepn
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