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IHHOACHUTEJIBHASA 3AIIMCKA

MonenbHass CHHXPOHU3UpPOBaHHAs paboyas mporpaMMa 0a30BOTO W YIIIYOJIEHHOTO HM3YYeHHsS TpeaMera
«Dusuka» B 10-11 kmacce pazpaborana Ha ocHOBe Pabouux mporpamm cpeaHero o0mero oopazoBaHUs IO
¢usuke (0a30BBId ypOBEHb, YIIYOJIEHHBIM  ypOBEHb), OAOOPEHHBIX peleHueM (eaepaTbHOro y4eOHO-
METOAMYECKOT0 00BEAMHEHUS 10 001eMy oopa3zoBanuto ot 29.02.2022r., mporokon 7/22.

JlaHHas mporpamMma CIy)KHT OCHOBAaHHEM Ul YYUTEINS 10 pa3paboTKe padodel mporpammbl 1o (GU3UKe B
KJIaccax, Ilie pean3yloTcs MYIBTUIPOGUIbHBIA yaeOHbIi TuiaH. B paznene «Temarndeckoe IiaHUPOBAHUE)
y4eOHOTO Kypca cozuepkaHue 00y4eHUs: CHHXPOHH3HPOBAHO JUII OCBOSHHsI OOyYarOIMMUCS MpeaMeTa Kak Ha
0a30BOM, TaK U yIITyOJICHHOM ypPOBHE.

JlanHas mporpamma ompeaenseT o00s3arelnbHOe TIPEIMETHOE CONIEpKAHUE, YCTAHABIMBACT IPHUMEPHOE
pacnpezenenue y4eOHbIX 4YacoB IO TEeMaTHMYECKHM paslieliaM Kypca M PEeKOMEHIYEMYIO IOCIIe0BaTEIbHOCTh
M3y4YEHUS TEM U Pa3/IeioB YYEOHOTO MpeMeTa C YUETOM MEKIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBS3EH, JIOTUKU
yueOHOro Tpolecca, BO3PAaCTHBIX OcCOOeHHOCTel oOydarommxcs. [Iporpamma naér mpeacTaBieHHE O LEIsX,
cooepoicanuu, obujerl CTpaTeruu OOyYeHUs, BOCHUTAHUS M Pa3BUTHS OOy4arolIMXcs CpeACTBaMH Y4eOHOTO
npeamera «Pu3nka» Ha yDIyOIEHHOM YpOBHE M 0a30BOM YPOBHE.

Hsyuenue xypca ¢uzuxu yenyonénnoeo YpoeHsi NO360Msem  peaiuszosamv  3a0ayu  NpoghecCUOHANIbHOU
opueHmayuy, HANPAaeieHo HA CO30aHue YCI08Ull Ol NPOSGLEHUs CEOUX UHMEIEKMYATbHbIX U MBOPYECKUX
CNOCOOHOCMEl KANCObIM VHAUWUMCS, KOMOpble HeoOX00uMbl 05l NPOOOINCEHUS 00PA30BAHUSL 8 BbICUIUX VHEOHbIX
3a8€0eHUsAX N0 PAZTUYHBIM PUUKO-MEXHULECKUM U UHHCEHEPHBIM CReYUATbHOCHIAM.

B mporpamMe omnpenenstoTcs IJIAHUPYEMbIE Pe3ylbTaThl OCBOSHHS Kypca (H3MKH Ha YPOBHE CPEIHETO
o0miero oOpa3oBaHUs: JTHYHOCTHBIC, METANPEIMETHBIC, MPeIMETHbIC (Ha YrIyONE€HHOM W 0a30BOM YpPOBHE).
HayuHo-MeTOmomorndeckoid OCHOBOM JUIsl pa3pabdOTKu TpeOOBaHMW K JIMYHOCTHBIM, METalpeIMETHBIM
U TIPEIMETHBIM pe3ylbTaraM OOYYaloUINXCsl, OCBOMBIIMX IMPOTPaMMy CpPEIHEro oO0Imiero oOpa3oBaHus Ha
yIIyONEHHOM YPOBHE, SIBJISIETCSI CHCTEMHO-IESATENHbHOCTHBIN MOIXO/I.

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

npeomemmubie pe3yibmamol 10 ToaM 00yUYeHHUS;
cooepoicanue yuebHoeo npeomema « Duzuka» no cooam oOyueHus;
npuMepHoe memamuieckoe NIAHUPOBAHUe C yKa3aHUEM KOJIMYECTBA YacOB Ha H3YyYCHHME KaXJIOM TeMbl

U NPUMEPHOU XAPAKMEPUCMUKOU Y4eOHOU 0esmelbHOCMU Y4auuxcs, pealn3yeMoi IPH U3yYeHUN YTHX TEM.

[IporpaMMa uMeeT NpUMEpHBIH XapakTep U MOXXET ObIThb MCIOJNb30BaHA YUUTENSAMH (U3UKU Ui
COCTaBJICHHUS CBOMX PA0OYHX MPOTPAMM.

Pabouas mporpamma He CKOBBIBAET TBOPUYECKYIO MHULIMATUBY YUUTENIEH U MPEAOCTaBIIsAET BO3SMOKHOCTH JUIS
peanu3any pa3IMYHBIX METOJMYECKUX TIOAXOMOB K MPEMoJaBaHui0 (u3uku Ha yrTyOn€HHOM M 0a30BOM
YPOBHE TIpU YCJIOBUM COXpaHEHUs O00s3aTeNbHOM wYacTu copepkanus Kypca. KommdectBo yacos
B TEMaTHYECKOM IUIAHHPOBAHWU Ha W3yYCHHE KaXKIOW TEMBI SIBISIETCS OPUEHTUPOBOYHBIM M MOXET OBIThH
M3MEHEHO KaK B CTOPOHY YMEHBIIEHHS, TaK U YBEJIUYEHHUS B 3aBUCHMOCTH OT PEATMU3yEeMbIX METOAMUYECKUX
MOJIXOOB ¥ YPOBHSI ITOJITOTOBIICHHOCTH YYAIIHXCH.

KypcuBoM B TekcTe mporpammbl BblIeneHbl deMeHThl Llenn u 3amaun, IlpeaMeTHBIX pe3ynbTaTtoB U
Conepxanus yaeOHOTO MaTepraa, KOTOPbIE MPECTABICHBI U N3yUeHHs Ha YIITyOJIEHHOM ypOBHE

OBIIASA XAPAKTEPUCTUKA YYEBHOI'O ITPEIMETA «®PU3UKA»

®u3nka Kak Hayka o HauOojiee OOIIMX 3aKOHAaX MPUPOABI, BBICTYINAs B KayecTBe Y4YeOHOro IpeaMera
B IIIKOJIE, BHOCUT CYIIECTBEHHBIM BKJAJ B CUCTEeMY 3HaHUH 00 okpyxkawomem wmupe. LIKombHBIA Kypc
(hUBUKH — CHUCTEMOOOPA3YIOIMNUMA ISl €CTECTBEHHO-HAYYHBIX yUE€OHBIX MPEAMETOB, MOCKOIBKY (hU3UUYECKHE
3aKOHBI JIE)KAaT B OCHOBE IMPOIIECCOB U SBJICHUIA, U3y4yaeMbIX XUMHUEH, Ouonorueil, pusudeckorr reorpadueit
u acTpoHoMuel. Vcmnonb3oBaHWE W aKTUBHOE NpUMEHEHHEe (U3MYECKUX 3HAHUN OMNpEeAeNuso XapakTep
u OypHOE pa3BUTHE DPAa3HOOOPA3HBIX TEXHOJOTWH B cepe HHEepreTHKH, TPAHCIOpPTa, OCBOCHUS KOCMOCA,
MOJTy4YeHUsI HOBBIX MAaTepHUalioB C 3aJJaHHBIMU CBOWCTBaMU U Ap. V3yueHue (QU3MKH BHOCUT OCHOBHOM BKJIAJ
B (hJOpMUPOBAaHNE ECTECTBEHHO-HAYYHOW KapTUHBI MHpa y4yalluxcs, B (pOopMHUpOBaHWE yMEHUN NPUMEHSTH



Hay4YHBIH METOJI TO3HAHHMSI ITPH BHITIOJIHEHUH UMHU YI€OHBIX UCCIICTOBAHHA.

B ocHOBy kypca (u3MKM CpeaHEH IIKOJIBI IMOJOXKEH psAJ HJIeH, KOTOpble MOXHO paccMaTpuBaTh Kak
MIPHUHITAIIBI €TO TIOCTPOCHHUS.

Hoea uenocmunocmu. B COOTBETCTBUU C HEH KypcC SBISIETCS JIOTMYECKU 3aBEPLIEHHBIM, OH COIECPKUT
Marepuai U3 BceX pas3zienoB GU3NKHU, BKIFOYAET KaK BOIPOCHI KIIACCHYECKOH, TaK U COBPEMEHHOW (DU3UKH.

Hoea zenepanuzayuu. B cOOTBETCTBHM C HEl Marepuan Kypca (U3MKA OOBEIUHEH BOKPYT (PU3NUECKHUX
Teopuii. Bemymum B Kypce siBisieTcsi (hOpMUpPOBAHHE TPEACTABICHUI O CTPYKTYPHBIX YPOBHSX MAaTepHH,
BEIIIECTBE U TOJIE.

Hoea zymanumapuzayuu. EE peanusanus npearnoyiaraeT HCIOIb30BAHUE T'yMAaHUTAPHOTO ITOTEHIHAJIA
¢u3nveckoii HAyKH, OCMBICIIGHHE CBS3M  pa3BUTHS  (QHU3UKH  C pa3BUTHEM OOIIECTBA,  a TaKXkKe
C MUPOBO33PCHUYECKUMH, HPABCTBEHHBIMH U YKOJIOTUYCCKHMU TIPOOTIEeMaMH.

Hoesn npuknaouoii nanpaenennocmu. Kypc u3uky yrimyOn€HHOTO YPOBHSI MPEANOIAaraeT 3HAKOMCTBO
C IIUPOKUM KPYrOM TEXHHUYECKUX U TEXHOJIOTUYCCKHUX MPHIIOKCHUH M3YUYECHHBIX TCOpPHUU U 3aKOHOB. [Ipu aTOM
paccMaTpuBarOTCS Ha YPOBHE OOILIMX MPEACTABICHUI U COBPEMEHHbIE TEXHUYECKHE YCTPONCTBA U TEXHOJIOTHH.

Hoesa 3Konocuzayuu peanusyercss TOCPEICTBOM BBEICHHUS DJIEMEHTOB COACPIKAHUS, MOCBSIIEHHBIX
HKOJIOTUYECKUM MpoOIeMaM COBPEMEHHOCTH, KOTOPHIE CBSI3aHBI C Pa3BUTHEM TEXHHKH U TEXHOJIOTHH, a TAKKE
0OCYXJICHHSI ITPOOJIEM PAIIMOHAILHOTO MPHUPOJIOIONB30BAHUS M KOJIOTHUECKON 0€30IaCHOCTH.

OcBoeHue copep:kaHusl MPOTPaAMMBI JOJDKHO OBITh MOCTPOCHO Ha MPUHIMIIAX CHCTEMHO-AEATEIBHOCTHOTO
noaxoxa. Jlns ¢u3mky peanmzanus STHUX NPUHIMIIOB 0a3UpyeTcss Ha HCIOIB30BAHUU CaMOCTOSITEIBHOTO
IKCTIIEPUMEHTA KaK IMOCTOSHHO JICHCTBYIONIETo (pakTopa yueOHOro mpouecca. /st yenyonénnozo yposHs — 3mo
cucmema CcamoCmMoAmMeNbHO20 YYEHUYECKO20 IKCNEPUMEHmMA, GKIIUaueco0 @OpPOHMAIbHble YYeHUYecKue
ONbIMbL NPU UZVHEHUU HOB8020 Mamepuana, 1abopamopuvie pabomvl u pabomei npaxmuxkyma. Ilpu smom
B03MOJICHbL 08a Cnocoba peanruzayuu GU3UYECKo20 NPakmuxyma. B nepsom ciyuae npakmukym npogooumcs
au60o 6 konye 10 u 11 knaccos, 1ub0 nocie nepoco u 6MoOpPo2o NOLY200Ull 8 KAHCOOM U3 IMUX KAaccos. Bmopoti
Cnocob — smo unmezpayusi pabom NPaAKmMuKyma 6 cucmemy 1abdopamopHeix pabom, Komopbvie NpooOsSMcsl
8 npoyecce usyyeHuss paszoera (memst). Ilpu smom nod pabomamu  NPAKMUKYMA — NOHUMAEMCS
CamocmosmenvbHoe Uccied08anue, Komopoe npo8oOUMcs N0 PYKOBOOCMEY C8EPHYMO20, 0000WEHH020 8uda be3
nOUa2060t UHCIPYKYUU.

B mporpamme cucremMa y4eHHYECKOTO SKCIEPUMEHTA, JIAOOPATOPHBIX PadOT M MpaKTHKyMa IMpelcTaBieHa
€IMHBIM TNepeyHeM. BbIOOp TeMaTHKHU Ui 3TUX BUAOB YUYEHHYECKHX MPAKTHUECKUX PabOT OCYLIeCTBISAETCS
YYaCTHHKaMH  00pa30BaTENIbHOTO TpOILEcCa HCXOA W3 OCOOCHHOCTEH IOYpOYHOTO IUIAHWPOBAHHUS
U OCHalleHus kabunera @usuku. IIpm 3ToM oOecneunBaeTcss OBIAJAEHUE OOYYAIOIIMMUCST YMEHHUSIMHU
MPOBOAWTH TPSAMBbIE U KOCBEHHBIE M3MEPEHHs, WCCICNOBAHUS 3aBUCHUMOCTeH (DU3MUECKUX BEIHYHH
Y TIOCTAHOBKY OIBITOB MO MPOBEPKE MPEATIOKEHHBIX THIIOTES.

Bonpiioe BHUMaHUE YIENAETCS PEHICHUIO PAcYETHBIX M Ka4eCTBEHHBIX 3aaad. [lpm 3TOM misi pacu€THBIX
3ajja4 TPUOPUTETOM SBIISAIOTCS 33Ja4d C SIBHO 3aJaHHON u HesasHo 3adannoii  (HU3NYECKOW MOJENbIO,
MO3BOJISIFOIME MPUMEHSITh W3y4YCHHBIE 3aKOHBI M 3aKOHOMEPHOCTH Kak M3 OJHOTO paslena Kypca, Tak
U UHTETpUpys MPUMEHEHHE 3HAHUW M3 pa3HBIX pa3aenioB. J[Is KayeCTBEHHBIX 3aJad MPUOPUTETOM SIBIISIOTCS
3aaHis Ha OOBSICHEHWE / TIpelcKa3aHhe MPOTeKaHWs (U3NYECKUX SIBICHUH | MPOIECCOB B OKPYXKAFOIIEH
KHU3HH, TpeOyroIue BIOOpa (PU3NYECKO MO TSl CUTYAIMH TPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B cootBerctBun c¢ tpeboBanusmMu PI'OC COO k MarepHalbHO-TEXHHUUECKOMY OO0ECIEUEeHUI0 YueOHOro
nporecca Kypc GU3HKH yriryonéHHOTO M 0a30BOTO YPOBHS B CPEIHEW IIKOJIE JOJDKEH M3YydaThbCs B YCJIOBMSIX
NnpeMeTHOro kaduHera. B kabuHere GpU3MKU JOIKHO ObITH HEOOXOaMMOE JTabopaTopHOe 00OPYIOBAHUE IS
BBITIOJIHEHHSI YKa3aHHBIX B MPOTpaMMe YYEHHUYECKHUX OIBITOB, JIAOOPATOPHBIX Pa0dOT H paboT MpaKTHKyMa,
a TaKk)Ke IEMOHCTPAIMOHHOE 000pY/IOBaHHUE.

JemoHcTpanimoHHOe  0o0opyrmoBaHWe  (OPMHPYETCS B COOTBETCTBHHM  C MPHHIUIIOM  MHHHMAJIBHOM
JOCTAaTOYHOCTH U OOECIEYMBAET MOCTAHOBKY IMEPEUYHUCICHHBIX B IIPOrpaMMe KIIFOUYEBBIX JEMOHCTPAIMHA IS
UCCIICIOBAHNUS HW3y4aeMbIX SBJIEHUI M IIPOLECCOB, SMIMPUYECKUX U (QPyHIAMEHTAJIbHBIX 3aKOHOB, HX
TEXHUYECKHX MPUMEHECHUH.

JlaGoparopHoe o0opyaoBaHUE IS YICHUYSCKUX MPAKTUYECKUX padoT (GOpMHUpYETCs B BUAC TEMaTHUYECCKUX
KOMIUIEKTOB U 00eCIeYMBaeTCsl B pacyére OFHOTO KOMIUIEKTa Ha JByX oOydaromuxcs. Temarndeckue
KOMIUIEKTBI J1Ja0OpaTOpHOro OO0OpYyNOBAaHUS JOJKHBI OBITH IOCTPOEHBI HAa KOMILJIEKCHOM HCIOJIb30BaHUH
aHAJIOTOBBIX M LU(POBBIX MPUOOPOB, a TAKXKE KOMIBIOTEPHBIX HM3MEPHUTENBHBIX CHCTEM B BHIE IH(PPOBBIX



nabopaTopui.

HEJIX U3YYEHUSA YYEBHOI'O ITPEMETA «®U3UKA»

OCHOBHBIMU IIETISIMHU U3Yy4eHUS (PU3UKHU B 001IEM 00pa30BaHUU SIBIISIOTCS:

(dbopMupoBaHuEe UHTEpEca U CTPEMJICHHS 00yJaIOUXCs K HAyYHOMY M3Y4YEHUIO TPUPOJIBI, PA3BUTHE UX
MHTEJUIEKTYaIbHBIX U TBOPYECKUX CIIOCOOHOCTEN;

pa3BUTHE TIPEACTABICHUII O HaydHOM METOJe NO3HAHUSA U (HOPMHUPOBAHUE HCCIIEAOBATEIHCKOTO
OTHOIICHUS K OKPY)KAIOIIUM SIBIICHUSIM;

(dbopMupoBaHHE HAYYHOTO MHPOBO33PEHHUS KakK pe3ylbTara M3Y4YeHHs] OCHOB CTPOCHUS Marepuu
1 (GyHIaMEHTAIIbHBIX 3aKOHOB (PU3UKU;

dbopMupoBaHUE YMEHHI OOBSCHATH SIBICHUS C UCIOJIb30BAaHUEM (DHU3MUECKUX 3HAHUN U HAYYHBIX
JI0Ka3aTeNbCTB;

(dbopMupoBaHue MpeACTaBICHUIN O posid GU3MKU AJI1 Pa3BUTHS IPYTUX €CTECTBEHHBIX HAyK, TEXHHKHU
U TEXHOJIOTHI;

passumue Npeocmasienull 0 803MOICHBIX cepax Oyoyuel npopeccuoHanvbHol  OesimenbHOCmu,
CBA3AHHBIX C PUBUKOTU, NOO20MOBKA K OallbHeliueMy 00yUeHUI0 8 IMOM HANPAGIeHUU.

JlocTikeHre THX IeNiell 00eceYnBaeTCsl pelIeHueM CIeIyoMX 3a1a4d B Ipolecce U3y4eHnus Kypca
(bU3MKN HAa YPOBHE CpeHEr0o 001Iero 0opa3oBaHus:

npuoOpeTeHne CUCTeMbl 3HaHWKH 00 OoOmMX (QHU3MYECKUX 3aKOHOMEPHOCTSX, 3aKOHAX, TEOPHSIX,
BKJIFOYas MEXaHUKY, MOJCKYISAPHYIO (HU3HKY, DJICKTPOJUHAMUKY, KBAHTOBYIO (H3HKY W AJIEMEHTBI
acTpopu3uKu;

(dbopMUpOBaHNE YMCHHI NMPHUMEHSATHh TEOPETUYCCKHUE 3HAHUS JUISl OOBSICHCHHS (U3MUYSCKUX SBICHUI
B IIPUPOJIC U JIJISl IIPUHSATHUS IPAKTUYECKUX PEUICHUIA B IIOBCEAHCBHON KHU3HU;

OCBOEHHE CIOCOOOB pEIICHUS Pa3IMYHBIX 3aJlad C SIBHO 3aJlaHHOM (DU3MYecKOl Mojesblo, 3ajaad,
MOJIPa3yMEBAIOIINX CaMOCTOSATENIBHOE CO3/laHue (PU3MUECKOM MOJeNu, aJleKBaTHOM YCJIOBHSM 3ajlaud,
B TOM YHCJIE 33/1a4 MH)KEHEPHOTO XapakTepa;

MOHUMaHUe (PU3MYECKUX OCHOB U MPUHIUIIOB ACHCTBUS TEXHUYECKHX YCTPOICTB M TEXHOIOTUYECKUX
MIPOLIECCOB, UX BIMSIHUS HA OKPYKAIOIIYIO CPEAy;

OBJIAJICHUE METOJAaMH CaMOCTOSITEIILHOTO TUTAHUPOBAHMS ¥ MPOBEACHUS (PU3MUECKUX IKCIIEPUMEHTOB,
aHaJM3a ¥ UHTePIpETaii HHPOPMAITIH, OTIPEIEICHUS TIOCTOBEPHOCTH TIOIYUYEHHOTO Pe3yibTara;
CO3/laHWE YCJIOBUU NJISi Pa3BUTHUS YMEHUN MPOEKTHO-HUCCIEN0BATEIbCKON, TBOPUECKON NI€ATEIbHOCTH;
passumue unmepeca K cpepam npogheccuoHanbHou 0esimenbHOCMU, C8A3aAHHOU C QUUKOU.

MECTO YYEBHOI'O IPEIMETA «®U3UKA» B YYHEBHOM IIVIAHE

B cootrBerctBun ¢ ®I'OC COO yrinyOnéHHbIN ypoBEeHb U3ydeHUs yueOHoro npeamera «Pusnka» Ha ypoBHE
cpenHero obmiero oopazoBaHus BbIOUpaeTcsl 00ydaroUMHUCS, IIaHUPYIOIIUMHU NPOJOKeHnE 00pa3oBaHUs IO
CMEeUUATBHOCTIM (PU3UKO-TEXHUYECKOTO MPOQHIIS.

Y4eOHbIM IIJIaHOM MpeAayCMOTpeHO u3ydeHue pusuku B o0béMe 340 u 3a 1Ba roga oOydeHUs: 5 4 B HEAEIIO
B 10 u 11 kyaccax, Ha 0a3oBoM ypoBHe B 00béMe 1364 3aaBa roma oOyuyeHus mo 249 B Hexemo B 10
u 11 knaccax. B Temarndeckom ruranupoBannu st 10 u 11 kitaccoB mpezmnonararoTcs pe3epB BpeMeHHU, KOTOPBIN
YUHUTENb MOXKET UCTIONIB30BaTh 10 CBOEMY YCMOTPEHHUIO, ¥ TTOBTOPUTEIHHO-0000IAI0IINE YPOKH.

IINTAHUPYEMBIE PE3YJIBTATDBI
OCBOEHMSA YYEBHOI'O ITPEJIMETA «®U3UKA»
HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

OcBoenue ydeObHoro mpeamera «Pus3mka» Ha ypoBHE cpeaHero oOmiero obOpaszoBaHus (YrIyOJE€HHBIA W



0a30BBIN  YPOBEHB) JIOJDKHO OOECIeYnBaTh JIOCTIKEHHUE CIENYIONUX JIMYHOCTHBIX, METaNnpeaMETHBIX
Y IPEIMETHBIX 00pa30BaTEIbHBIX PE3YJIbTATOB.

JIMYHOCTHBIE PE3YJIBTATbI

I'pasxcoanckoe gocnumanue:
e c(hHOpMUPOBAaHHOCTh TPAXKIAHCKOW MO3ULIHMH OOYYAIONErocss KaK aKTUBHOTO W OTBETCTBEHHOTO
YJI€Ha pOCCUICKOro o0IIEeCTBA;
® [IPUHATHE TPATULMOHHBIX OOIIEYETOBEYECKUX I'YMAaHUCTUUECKUX U IEMOKPAaTUUECKUX LIEHHOCTEH;
® TOTOBHOCTh BECTH COBMECTHYIO JESATEIbHOCTh B MHTEpEcAax TI'PakJaHCKOro oOIIecTBa, y4aCTBOBAThH
B CaMOYIIPABJICHUH B ILIKOJIE U I€TCKO-IOHOIIECKUX OpraHu3alusix;
e YyMEHHE B3aWMOJICHCTBOBATh C COLMAIBHBIMA HHCTUTYTAMH B COOTBETCTBHM C MX (DYHKIHAMHU
1 Ha3HAUCHUEM;
® TOTOBHOCTb K 'yMaHUTapHOHN U BOJIOHTEPCKOM EATEIBHOCTH.
Hampuomuuecxoe eocnumanue:
¢ c(opMHPOBAHHOCTH POCCUNCKON IPaXAAHCKON UIEHTUYHOCTH, IaTPUOTU3MA;
® [ICHHOCTHOE OTHOUIEHUE K FOCYAapCTBEHHBIM CUMBOJIaM; TOCTHKEHUSIM Poccuu B pU3UKe U TEXHUKE.
ﬂyxoeno-upaacmeenuoe eocnumanue:
¢ c(opMHPOBAHHOCTH HPABCTBEHHOI'O CO3HAHUS, ITUUECKOTO MTOBE/ICHUS;
® CrO0COOHOCTH OLEHMBATH CUTYALMIO ¥ IPUHUMATh OCO3HAHHBIE PEUICHHUs, OPUCHTUPYSICh HA MOPAIBHO-
HPaBCTBEHHbIE HOPMBI U LICHHOCTH, B TOM YHUCJIE B JESITEIbHOCTH YUEHOTO;
® OCO3HaHME JJMYHOTO BKJIAJIa B IOCTPOCHUE YCTOMUMBOTO OyIyIIero.
Dcememuueckoe eocnumanue:
® HCTETUYECKOE OTHOIIEHHE K MHPY, BKIIOYAsk 3CTETHKY HayYHOTO TBOPYECTBA, MPHUCYHIETO (HU3MUECKOM
HayKe.
Tpyoosoe éocnumanue:
® UHTEpeC K pa3IMuHbBIM cepaM mpodeccuoHanbHON JeSTENbHOCTH, B TOM YHUCIIE CBA3aHHBIM C (PU3UKOMN
U TEXHUKOW, YMEHHME COBEpIIaTh OCO3HAaHHBIM BBIOOp Oyaymied npodeccun | peaau30BbIBATh
COOCTBEHHbIE )KM3HEHHbBIE TUIAHBI;
® TOTOBHOCTh M CIIOCOOHOCTH K 00pa30BaHUIO M caMOOOpa30BaHUIO B 00JACTH (U3UMKU Ha MPOTSKEHUU
BCEU JKU3HU.

OKonozuueckoe eocnumanue:

e c(hOpPMHPOBAHHOCTh 3JKOJOIMYECKOH KYNBTYPbI, OCO3HaHHME IIO0ATBHOTO XapakTepa 3KOJIOTHYECKUX
npobiem;

® [UIAaHUPOBAHHE U OCYIIECTBICHUE JICMCTBHI B OKPY)KAIOLIEH CpeIe Ha OCHOBE 3HAHUS Ielier
YCTOMUMBOTO pa3BUTHUS YEIOBEUECTBRA,

® pacIIMPEHHE ONBITA JEATEIBHOCTH IKOJIOIMUECKON HAIIPaBIEHHOCTH Ha OCHOBE UMEIOIMXCS 3HAHUMN 110
busuke.

lIeHHOL‘mM HAYy4YHO020 NO3HAHUA:

e Cc(hOpPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO  pa3BUTHS
¢bu3nveckoil HayKH;

® O0CO3HaHHE IIEHHOCTH Hay4YHOW JIeATENbHOCTH, TOTOBHOCTH B Ipolecce HU3y4eHHUs] (UBHKHU
OCYHIECTBIIATH IPOEKTHYIO U MCCIIEA0BaTENbCKYIO ASSITEIbHOCTh MHIMBUYaIbHO U B TPYIIIIE.

B mpornecce 1ocTHkKEHUS TUYHOCTHBIX PE3YNIBTATOB OCBOEHUS MPOTPAMMBI CPEHETO OOIIEero 00pa3oBaHUs
no (¢u3nke Yy oOydalolUXcs COBEPLICHCTBYETCS  IOMOYUOHANbHLIL — UHMeELLeKm, —TPearoiaraumi
c(OpPMHUPOBAHHOCTE:!

CamMoCO3HAHUs, BKIIIOYAIOLIET0 CIIOCOOHOCTh IOHUMATh CBOE SMOLIMOHAIBHOE COCTOSHUE, BHUIETh
HaIrpaBJICHUS pa3BUTHs COOCTBEHHOI SMOLIMOHATIBHON cepbl, OBITH YBEPEHHBIM B ce0e€;
camope2yiuposarus, BKIKOYAIOMETO CaMOKOHTPOJIb, YMEHHE IPHHHMAThb OTBETCTBEHHOCTb 3a CBOE
MOBEJICHUE, CMOCOOHOCTh AJalTUPOBAThCA K SMOLMOHAILHBIM H3MEHEHHUSM U MPOSBIATh TMOKOCTb,
OBITh OTKPBITBIM HOBOMY;

BHYMpeHHeU Momusayuu, BKIIOYAIOLEH CTpEMJIEHHE K JOCTH)KEHHUIO LIEJIM U YCIIeXy, ONTHMHU3M,
MHULMATUBHOCTb, YMEHUE IEHCTBOBATh, UCXOS U3 CBOMX BO3MOXKHOCTEN;



amMnamuu, BKIIOYAIONIeH CIOCOOHOCTh MOHUMATh 3MOLMOHAIBHOE COCTOSHUE APYTUX, YYUTHIBATh €0
IIPU OCYILECTBICHUH OOILICHUS, CIIOCOOHOCTh K COYYBCTBHIO M CONEPEKUBAHMIO;

COYUANLHBIX HABBIKOG, BKIIOYAIONIMX CHOCOOHOCTh BBICTPAMBATh OTHOIICHHS C JIPYTHMH JIIOIBMH,
3a00TUTHCA, POSIBIISITH UHTEPEC U pa3peniarb KOHPIUKTHL.

METAIIPEJMETHBIE PE3YJIBTATbI

YHuBepcajibHbIe O3HABATEIbHbIE 1eHCTBUSA

Ba3oBble Jiornueckue aelicTBUA:

CaMOCTOSTENIbHO (DOPMYJIMPOBATh M aKTyaJIM3UPOBaTh IPOOIIEMY, pacCMaTpUBaTh €€ BCECTOPOHHE;
ONPENCIIATH UETIU AEATEIIbHOCTH, 3a/1aBaTh IapaMETPbl U KPUTEPUU UX JOCTUKEHUS;

BBISBJISITh 3aKOHOMEPHOCTH U MPOTUBOPEYHS B PACCMATPUBAEMBIX SIBJICHUSX;

pa3zpabarpiBaTh IUIAH pEHICHHS mpoOieMbl ¢ yd€ToM aHaimW3a UMEIONIUXCS MaTepUabHBIX
Y HEMAaTepUAIbHBIX PECYPCOB;

BHOCHUTb KOPPEKTUBBI B IESITEIIbHOCTb, OLICHUBAaTh COOTBETCTBHE PE3YIBTATOB LIEJISAM, OLICHUBATh PUCKU
IMOCICACTBUI ICSITCIbHOCTH;

KOOPJAMHUPOBATH U BHINIOJHATH Pa0OTy B YCIOBHUSAX PEAIBHOIO, BUPTYAJIbHOTO M KOMOMHHUPOBAHHOTO
B3aHMOACHUCTBHS;

pa3BUBaTh KPEaTUBHOE MBIILJICHUE TIPH PEIICHNUN KU3HCHHBIX TIPOOJICM.

ba3oBble uccienoBarebcKue AeiicTBUA:

BJIJICTh HAYYHOW TEPMUHOJIOTUEH, KITFOUEBBIMH MOHATHAMHU U METOJJaMU (PU3HYECKON HAYKU;

BIIZICTh HaBBIKAMU Y4eOHO-MCCIIEAOBATEILCKOM M MPOESKTHOW MAEATENFHOCTH B o0macTu (pusnky;
CIIOCOOHOCTBIO M TOTOBHOCTBIO K CAMOCTOSITEIBHOMY HOWCKY METOJOB pEIICHHs 337a4 (PU3NIECKOTO
CoACp)KaHusA, IPUMCHCHHUIO Pa3JIMYHBIX MCTOA0B ITO3HAHMA,

BJIAJI€Th BUAAMU JIEATEILHOCTH 0 MOJTYYEHUIO HOBOTO 3HAHUS, €r0 UHTEPIpeTalnu, IpeoOpa3oBaHUIO
U IPUMEHEHUIO B Pa3IMYHBIX YYEOHBIX CHUTYallUsX, B TOM YHCJIE NPU CO3JAaHUHM YYEOHBIX HPOEKTOB
B 001acTu HpU3MKY;

BBISIBJISATh TIPUUMHHO-CIIICTBEHHbIE CBS3U M aKTyaJIM3MpOBaTh 3ajlady, BBIABHIaTb TUIOTE3y €&
pelIeHMs], HaXOJUTh apryMeHThl AJs JO0Ka3aTelbCTBA CBOMX YTBEP)KICHMUH, 3a7aBaTh MapameTphbl
U KPUTEPUU PELICHUS,

aHAM3UpPOBaTh TIIOJIyYEHHBIE B XOJI€ pELICHHUs 3a7aud pe3ysibTaTbl, KPUTUYECKH OLIEHUBATh MX
JI0OCTOBEPHOCTh, TPOrHO3UPOBATh U3MEHEHUE B HOBBIX YCIIOBHSIX;

CTaBUTh U (POPMYIUPOBATH COOCTBEHHBIC 3a7a4u B 00pa30BaTEIbHOMN JACSITEIBHOCTH, B TOM YHCIIE TIPU
U3YyYEHUH (PUBHKH;

J1aBaTh OLICHKY HOBBIM CUTYallUsIM, OLIEHUBATh MPUOOPETEHHBIN OIBIT;

YMETDH IIEPEHOCUTH 3HAHHUS 10 (1)I/ISI/IKG B IPaKTHYCCKYIO 001acTL KHU3HEACATCIIBHOCTH,

YMETb UHTErPUPOBATh 3HAHUS U3 PAa3HBIX MPEAMETHBIX o0nacTei;

BBIJIBUT'aTb HOBBIC HACHU, IpCAjiaraTb OpPWUIMHAJIBHBIC IIOAXOJAbl U PCHICHUSA; CTAaBUTH HpO6J'I€MI)I
W 33/1a9H, TOITYCKAOIINE aTbTePHATHBHBIC PEIICHHSL.

Pabora ¢ nndopmanmeii:

BJIQJICTh HABBIKAMU MOJydeHUsT HH(OpMAIUU (U3HYECKOTO CONIEPIKAHUS U3 UCTOYHUKOB PAa3HBIX THIIOB,
CaMOCTOSITENIEHO OCYIIECTBIIATh IMOMCK, aHajdN3, CHCTEMAaTH3AIMI0 W HHTEPIPETAIUI0 HH(pOpMAIHH
Pa3IUYHBIX BUJOB U (POPM MIPEICTABICHHUS;

OIICHHUBATH JIOCTOBEPHOCTHh HH(POPMAIINH;

WCIIONIb30BaTh  CcpejicTBa  MH(MOPMAITMOHHBIX W KOMMYHUKAIMOHHBIX  TEXHOJOTHH B PEIICHHUH
KOTHUTHUBHBIX, KOMMYHHUKATUBHBIX U OPTaHM3AIIMOHHBIX 3a7a4  C COONMIOCHHEM TpeOOBaHMIA
OPrOHOMUKH, TEXHUKHA OE30MaCHOCTH, THTHEHBI, PeCypcoCOepeKeHHUs, TPABOBBIX U ATHYECKUX HOPM,
HOpM MH(POPMAIIMOHHON 0€30acHOCTH;

CO3[aBaTh TEKCTHl (DU3MUYECKOTO COAEPIKaHUS B PA3IMYHBIX (QopMarax ¢ ydéToM Ha3HAYCHUS
WHGOPMAIINH U TIEJIEBOH ayJJUTOPUH, BRIOUPAsi ONTUMAIBHYIO (hOpMY MTPEICTaBICHHS U BU3yaTH3AIIHH.

YHI/IBepcaJILHLIe KOMMYHHUKATHBHbBIC JeCTBUA



Oo0menue:

OCYILECTBIIATH OOIIEHUE HA YPOKaX (PU3UKU U BO BHEYPOUHOU JEATEIbHOCTH;
pacro3HaBarh MPEANOCHUIKH KOH(DIMKTHBIX CUTYallUi U CMATYaTh KOHQIUKTHI;
Pa3BEPHYTO U JIOTUYHO U3JIaraTh CBOIO TOUKY 3PEHHUS C UCIIOIb30BAHUEM S3bIKOBBIX CPEICTB.

CoBMecTHAadA JACATCJIBbHOCTD:

MMOHUMATh U UCIIOJIb30BATh MPEUMYILIECTBA KOMAaHAHON U MHAUBHUIYaJIbHOU paboThI;

BbIOMpATh TEMAaTUKy U METOIbl COBMECTHBIX JEHCTBHI C y4€TOM OOIIMX HHTEPECOB M BO3MOMXHOCTEH
Ka)XJIOTO 4JieHa KOJUIEKTUBA,

MPUHUMATh 1EJIH COBMECTHOM NEATEeNIbHOCTH, OPTraHW30BBIBATH W KOOPJIUHUPOBATH JEUCTBUS MO €€
JNOCTIKEHUIO: COCTABIATh IUIAH JIEHCTBUM, pacHpeneNarTh pojad C YYETOM MHEHHMH Y4aCTHUKOB,
00CyXIaTh Pe3yJIbTaThl COBMECTHOM pa0OTHI;

OLICHUBATh KauecTBO CBOETO BKJIaJa U KaXJ10T0 y4acTHUKa
KOMaH/Ibl B OOLIHI1 pe3ysbTaT Mo pa3padoTaHHBIM KPUTEPHSIM;

npeJiaratb HOBBIE MPOEKTHI, OIEHUBATh UJCH C IMO3UIIUH HOBH3HBI, OPUTHHAIBLHOCTH, MPAKTHUECKON
3HAYUMOCTH;

OCYUIIECTBIIATh IMO3UTUBHOE CTPATETMYECKOE IMIOBEACHHWE B PA3IUYHBIX CUTYyallUsX, MPOSBIATH
TBOPYECTBO U BOOOPaKEHUE, OBITH HMHUIIUATHBHBIM.

YHI/IBepcaJII)HI)Ie PEryJISiTUBHLIC JelcTBUS

Camoopranuzanmusi:

CaMOCTOSITENIbHO OCYIIECTBIIATH IMO3HABATEIbHYIO JESATENbHOCTh B 00JaCTH (PU3MKH UM ACTPOHOMHH,
BBISIBJISITH MPOOJIEMBI, CTaBUTh U (HOPMYITHPOBATh COOCTBEHHBIE 3a/1aUH;

CaMOCTOSITEJIbHO COCTABJISITh IUIAH PEIICHUS PAcUETHBIX W KAaYECTBEHHBIX 3a/1a4, IJIaH BBIMOJHEHUS
MpaKTUYeCKOl  paboThl  C y4€TOM  HMMEIONIUXCS  PECYypCoOB, COOCTBEHHBIX  BO3MOXKHOCTEH
Y MIPEANOYTEHUI;

JTaBaTh OLICHKY HOBBIM CUTYAIIHSIM;

pacHIupsITh paMKH y4eOHOTO TpeIMeTa Ha OCHOBE JIMUHBIX MPEANOYTECHUH;

JieaTh 0CO3HAHHBINA BHIOOP, apTyMEHTHPOBATH €ro, OpaTh Ha ce0si OTBETCTBEHHOCTH 32 PEIIICHHUE;
OLIEHUBATh MPUOOPETEHHBIH OIBIT;

CrocoOCTBOBaTh (POPMUPOBAHUIO U MPOSBICHUIO IIUPOKOW SPYAUIMH B 00IacTH (U3UKHU, MOCTOSHHO
MOBBIIIATH CBOI 00pa30BaTeNbHBIN U KYIBTYPHBIN YPOBEHbD.

CaMOKOHTPOJIb:

JaBaThb OLICHKY HOBBIM CUTYyallUsIM, BHOCUTb KOPPEKTHUBBI B JI€ATEIBHOCTb, OLIEHUBATH COOTBETCTBUE
PE3YJIBTaTOB LIEISM;

BJIQ/IeTh HAaBBIKAMU [IO3HABaTE€JIbHOM pediaexkcuu Kak OCO3HAaHUS COBEpIIAEMbIX JIeHCTBUM
Y MBICTUTENBHBIX MPOLECCOB, UX PE3YyIbTAaTOB W OCHOBAHUM; HCIIOJIb30BaTh MPUEMBI pedieKCUH IS
OLIEHKU CUTYaIlH, BEIOOpA BEPHOTO pEILIECHUS;

YMETh OLICHUBATh PUCKU U CBOEBPEMEHHO IPUHUMATh PEIICHUS 110 UX CHUKECHUIO;

IIPUHUMATh MOTHUBBI M @pPTYMEHTHI IPYTUX MPH aHAIU3€E PE3YJIbTAaTOB JIEATEIbHOCTH.

IIpunsitue cedst U APyrux:

MIPUHUMATH ce0sl, TOHUMAasi CBOM HEJAOCTATKU U JOCTOMHCTBA;
MIPUHUMATh MOTHBBI M ApTYMEHTHI APYTHX MPHU aHAJIU3€ PE3YyNIbTaToB AesITeIbHOCTH;
MPU3HABATh CBOE MIPABO M MPABO JIPYTUX HA OLIHOKH.

INPEAMETHBIE PE3YJIBTATbBI

10 kaace

B mporiecce n3yuenust kypca ¢hpu3uku yriayosaéHHoro u 6azoBoro ypoBHs B 10 kiacce y4eHUK HAYIUTCS:

[TonnMatp (1IeMOHCTPUPOBATE) POJIb GU3UKUA B SKOHOMHUYECKOH, TEXHOJIOTHYECKOH, IKOJIOTHIECKOM,

COLIMAJIBHOW W ATUYECKOH cdepax AesTETLHOCTH YelIOBEeKa; pojib U MECTO (PU3MKH B COBPEMEHHOU
Hay4YHOW KapTUHE MHUpA; 3HAYEeHUe ONUCAMENbHOU, Ccucmemamusupyoujel, 00bACHUMENbHOU



U NPOSHOCMUYECcKol YYHKYULl husuieckol meopuu — MexaHuku, MOAeKYJIAPHOU PUIUKU U MePMOOU-
HaMuKu, poib guzuieckou meopuu 8 popmMuposanuu npedcmasieHull 0 u3uyecKol Kapmune Mupa,

pa3nuyarth (y4uThIBATEH) YCIOBHUS MPUMEHHUMOCTH MOENeH (PU3NYECKHX Tel U MPOLECCOB (SBICHUN):
MHEepLHaJIbHAs CUCTEMA OTCUETA, aOCOIOTHO TBEPOE TENO, MaTEpUaAJIbHAS TOUKA, PABHOYCKOPEHHOE
JBIDKEHUE, CBOOOJHOE TajieHue, abCOMIOTHO yrpyras aedopmaius, adbCONMIOTHO yrpyroe u abco-
JIIOTHO HEYIPYroe CTOJIKHOBEHMS, MOJIEIH Ta3a, )KMJIKOCTH U TBEPAOro (KpUCTANIMYECKOrO) TEa,
WJICAJIbHBIN a3, TOUCUHBIN 3apsi, OMHOPOAHOE ICKTPUUYECKOE MOJIE;

paznuyaTth ycioBus (TPAaHUIIBI, 00JIACTH) MPUMEHUMOCTH (PU3MUYECKUX 3aKOHOB, TOHMMATh BCEOOUIHI Xa-
pakTep (hyHIaMEHTAILHBIX 3aKOHOB U OTPAaHUYEHHOCTD HCII0JIb30BaHHSI YACTHBIX 3aKOHOB;

aHAJM3UPOBATh U OOBSICHATH MEXaHUYECKHE MTPOLIECCHI U SBJICHUS, HCIIOIB3YsI OCHOBHBIC TIOJIOKEHUS U
3aKOHBl MEXAHUKH (OTHOCHTEIBHOCTh MEXAHWYECKOTO IBM)KEHUS, (OPMYJIBI KMHEMAaTHKH pPaBHO-
YCKOPEHHOT'0 IBMXKEHHUSL, npeoopazosanus I anunes 0is ckopocmu u nepemeujenus, 3aKkonbl HproToHa,
npunyun omuocumenvrocmu I anunes, 3aKOH BCEMUPHOTO TATOTEHUS, 3aKOHBI COXPAHEHUS UMITYJIbCa
Y MEXaHUYECKOU SHEPTHHU, C83b paOOmbl CUNbL C USMEHEHUeM MEXAHUYECKOU IHepeUll, YClo8Us pas-
Ho8ecus meépoo2o mena); TIPU FTOM HCIIONIb30BaTh MAaTEMATUYECKOE BBIPAXKEHUE 3aKOHOB, YKA3bl-
8amby yC108U NPUMEHUMOCIU PU3UUECKUX 3aKOH08: npeobpazosanutl I anunes, 6mopo2o u mpemvezo
3akono8 Hvlomona, 3aKOH08 COXpaHeHUs UMNYIbCa U MEXAHUYECKOU IHEPeUl, 3aKOHA 8CEMUPHO20
MA2OmeHus;

aHAJIM3UPOBATh U OOBSCHATH TEIUIOBBIE MPOLIECCHI U SIBJICHMUS, UCIIONb3YysI OCHOBHBIE MooxeHust MKT
1 3aKOHBI MOJICKYJISIPHON (PU3UKU U TEPMOJUHAMUKHU (CBSI3b JABJICHHS UACATBHOTO ra3a Co CpenHen
KUHETHUYECKON HEPTHEN TEIIOBOTO ABUKECHUS M KOHLICHTPALIMENH €ro MOJIEKYJI, CBSI3b TEM- Mepary-
PBbI BEILIECTBA CO CPEHEN KMHETUUECKOW 3HEPruel TEIUIOBOIO JBMXKEHHS €ro YacTHIl, CBSI3b JIaBJie- HUS
WJICaIbHOTO ra3a ¢ KOHLEHTpAIMe MOJIEKYN U €ro TeMrneparypoi, ypaBHenne MenneneeBa— Kia-
IeHpoHa, IEePBbII 3aKOH TEPMOAMHAMUKH, 3aKOH COXPaHEHUS SHEPIUH B TEIUIOBBIX IpoLeccax); Mpu
STOM HCIOJIb30BaTh MATEMATUYECKOE BBIPAKEHUE 3aKOHOB, VKA3bI6AMb VCI08US NPUMEHUMOCU
ypasnenus Menoeneesa—Knanetipona;

AQHATM3UPOBATh M OOBICHATH (ONMKCHIBATH) AIEKTPUUECKUE SIBJICHUS, MCTOIB3Ysl OCHOBHBIC TMOJIOXKE-
HUS U 3aKOHBI JIEKTPOJMHAMUKH (3aKOH COXpaHEHHUsI AIEKTPUUYECKOro 3apsa, 3akoH Kynona, nomen-
YUAIbHOCMb 2JIEKMPOCMAMU4ecKo20 noJis, NPUHYUN CYNePRo3UYUU I1eKMpUdecKux noaet, npu 3mom
VKa3bl8as YCl08Us npumMeHumocmu 3akona Kynouna; a Takxe NpakTUYECKU BaXKHBIE COOTHOILIEHUS: 3a-
koHbl OMa JJIg yyacTKa IeNu U I 3aMKHYTOM 3JIeKTpUYecKoi nenu, 3akoH [xoyns—IJlenna, npa-
suna Kupxzoga, saxonwvr @apaoes 015 1eKkmponu3sa);

onucvleams usulecKue npoyeccyl U AGNeHUs, UCNONb3YA GeIUYUHbL: nepemeujeHue, CKOpoCmb, YCKO-
peHue, UMnYIbc meia u CUcmemuvl mej, Culd, MOMEHM CUlbl, OagleHue, NOMEeHYUAIbHAs IHEP2Us, Ku-
Hemuueckas 3Hepeusl, MexaHuyecKkdas sSHepeus, paboma cCuivl, YeHmpocmpemumenbHoe YCKOpeHue,
Cuna madxcecmu, Cuid Ynpy20Cmu, CUuia mpenusl, MOWHOCMb, IHePIUsl 63auMoOeticmeuss meia ¢ 3em-
N1 801U3U €€ NOBEPXHOCTU, IHEPIUS YNPY2OU 0ehopMayuy NPYICUHbL, KOAULECB0 meniomsl, abco-
JIIOMHAsL memnepamypa mena, paboma 6 mepmMoOUHaAMUKe, GHYMpPeHHAA IHeP2Usl U0ealbHO20 0OHO-
amomMHO20 2aza, paboma uoedarbHo20 2a3d, OMHOCUMENbHASA 611adCHOCMb 8030yxa, KII/[ udeanvnozo
Mensioeo2o 0sucamens; NeKmMpudecKkoe noie, HanpAXCEHHOCMb INeKMPUIecKo20 NOs, HaANPA#CEH-
HOCMb NOJISL MOYEYHO20 3apA0a UM 3aPANCEHHO20 Wapa 8 6aKyyme U 8 OudieKmpure, nomeHyua
NEeKMPOCMAMUYECKO020 NOJISl, PA3HOCb NOMEHYUANO08, JNIeKMPOOBUNCYIULAs CULA, CUNA MOKA, HANPS-
JHcenue, MOWHOCMb MOKA, INeKmpudeckas EMKOCMmb HNIA0CKO20 KOHOEHCamopd, CONpOmugieHue
yuacmka yenu ¢ nocie008amenbHbiM U NapaulesibHblM COeOUHEHUeM Pe3UCMOpPO8, dIHepeUs dNeKmpu-
4ecKo2o noJis KOHOeHCamopa,

OOBSICHATH OCOOCHHOCTHU NMPOTEKaHUs (U3NYECKUX SIBICHUN: MEXaHUYECKOE JIBUYKEHHE, TEIJIOBOE JBU-
’KEHHE YaCTHIl BELIECTBa, TEIIIOBOE paBHOBECHE, OPOYHOBCKOE JBMKEHHE, U (y3Us, UCTIapeHHe, KUTle-
HUE U KOHJEHCAIWs, IUIaBJIEHUE M KPHUCTAJUIN3alMsl, HAIPaBIECHHOCTh TEIUIONEPENadt, IEKTPU3aLnsl
T€J, IKEUNOMEHYUATLHOCTb NOBEPXHOCMU 3APANCEHHO20 NPOBOOHUKA,

MIPOBO/IUTH UCCIIEIOBAHUE 3aBUCUMOCTH OJTHOU (PM3NYECKON BEIIMYUHBI OT APYTOH C UCHOIB30BaHUEM
MPSIMBIX U3MEPEHUI: TIPU 3TOM KOHCTPYHPOBATh YCTAaHOBKY, (PMKCUPOBATH PE3Yy/IbTAaThl MOTYy4YEHHOM
3aBUCUMOCTH (PU3UUECKUX BEIIUUUH 8 8Ude epapuKros ¢ y4émom abCcoNomHuix nocpeuHocmen usme-
peHull, JeNIaTh BBIBO/IbI o pe3ynbpTaTam HCCJIEI0BAHMS;



MPOBOJIUTH KOCBEHHBIC N3MEPEHUsI (PU3UUECKUX BEIWYHMH; IPU 3TOM BbIOMpPATh ONTUMAIbHBIA Me-
TOJl U3MEPECHHUS, OLICHUBATh A0COTIOTHBIE U OTHOCUTEIIbHBIEC MOTPEIIHOCTH MPSMBIX U KOCBEHHBIX
U3Mepe-HUi;

npooOUMb ONbIMbL NO NPOGepKe NPeOlONCEHHOU 2UNOme3bl. NIAHUPOBAMb IKCHEPUMEHM, COOU-
Pamb SKCNepuMeHmanbHylo YCmano8Ky, AHalu3upoeams NoLy4eHHble Pe3yibmamyl U 0elamby Gbl-
800 0 cma-myce npeonoAHCeHHOU 2UNOMme3ol,

co0Jro1aTh MpaBuila 6€3011acHOrO TPyAa MPH MPOBEICHUH MCCIEI0BAHUI B paMKax yu4eOHOTO HKC-
IIe- pUMEHTA, NPAKMUKYMAa U y1eOHO-HUCCIIeI0BATEIILCKONW M MIPOEKTHOM AEATETbHOCTH C HCIOMb-
30Ba-HUEM M3MEPUTEIbHBIX YCTPOUCTB U TaOOPaTOPHOTO 000PYAOBAHMS;

pelaTh pacyE€THbIE 3a/1a4M C ABHO 3aJJaHHOH U HesA6Ho 3a0anHoll GU3NUYECKOM MOJEIBIO: Ha OCHO-
Ba- HUM aHAJIM3a YCIOBUS 0OOCHOBBIBATH BHIOODP (hM3MUYECKON MOJENH, OTBEYAIOUIel TpeOoBaHH-
SIM 3a- 1a4M, IPUMEHATH (POPMYJIbL, 3aKOHBI, 3aKOHOMEPHOCTH U NOCMYIambl hU3U4ecKux meopuil
IPU HC- MOJH30BAHUN MAaTEMaTHYECKUX METO/OB PELICHUS 3a]ad, MPOBOAUTH pacyEThl Ha OCHO-
BaHUM MMEIO- LIUXCS TaHHBIX, aHATM3UPOBATh PE3YIbTAThI U KOPPEKTHPOBATH METOBI PEIICHUS C
y4€TOM IOJTy4eH-HBIX PE3YIIbTaTOB;

pelIaTh KaueCTBEHHbIEC 3a1a4H, mpebylowjue npuMeHeHus. 3HaHUll U3 Pa3HblX pa3oenos uKOIbHO20
Kypca puauku, a maxce UHmMeSpayuu 3HAHUUL U3 Opyeux npeomemos eCmecmeeHHO-HAYYHO20
YuKa: BEICTPauBaTh JIOTHYECKYIO IETIOUKY PACCYXICHUH C ONOPOH HA M3yYEHHBIE 3aKOHBI, 3aKO-
HOMEPHOCTHH (PU3UUECKHE SBICHHS;

UCNONIb308aMb MeopemuiecKue 3Hanus OJis 00bACHEHUS OCHOBHBIX NPUHYUNOE PAbOmbl UsMepu-
mesib-HblX NPUOOPOS, MEXHUUECKUX YCMPOUCTE U MEXHOL02UYECKUX NPOYECCO8,

WCIIOJI30BATh TEOPETUUYECKHUE 3HAHUS MO (U3MKE B MOBCEIHEBHOH JKM3HU Ui obecrieueHus 0e3-
OIlac- HOCTH IpH OOpameHny ¢ npudopamMu W TEXHHUYECKUMH YCTPOHCTBAMH, JUISI COXPAHEHUS
3JI0POBBS U COOJIIOICHHS HOPM DKOJIOTHYECKOTO TIOBEICHHS B OKPYKaIOILEeH cpere;

IPUBOANUTH IPUMEPHI BKJIAaJa POCCUHCKUX M 3apyOeXHbIX Y4€HBIX-(DU3MKOB B pa3BUTHE HAYKH, B
00b-sICHEHHUE TIPOIIECCOB OKPYXKAIOIIETO MHUPA, B PA3BUTHE TEXHUKH M TEXHOJIOT U,

AHATU3UPOBANL U OYEHUBAMb NOCIE0CMEUs ObIMOBOU U NPOU3BOOCMEEHHOU 0esiIMeNbHOCMU Yelo-
8eKd, CEA3AHHOU C (PuU3UYeCKUMU NPOYeCcamu, ¢ NOZUYULL IKOIOSUYECKOU be30nacHocmu, npeo-
cmag- JieHull 0 payuoHAIbHOM NPUPOOONONBLIOBAHUU, 4 MAKXHCE PA3YMHOM UCHONbL308AHUU O0-
CMUICEHUTI HAYKU U MEXHON02Ull OJis OAIbHeUUe20 pa3eumus 4el08eyecko20 oowecmasa;

MPUMEHSTh Pa3InYHbIE CIIOCOOBI pabOoThI ¢ HHPOpMaIeil (HU3NIECKOro CoAepk aHHs ¢ UCIIOIb30Ba-
HUEM COBPEMEHHBIX MH()OPMAIIMOHHBIX TEXHOJOTHIA: TIPU STOM HCIIOJIb30BaTh COBPEMEHHbBIE WH-
(dop- MallMOHHBIE TEXHOJIOTUH JJISl MTOUCKA, MepepadoTKU U NMpeabsBICHUS Y4eOHOH U Hay4HO-
NOMYJSAPHOIN HH(pOpMAIMY, CTPYKTYPUPOBAHMS U UHTEpIpeTaunu HH(GOpMaIuu, NoJyd4eHHOH U3
Pa3IMYHBIX MC- TOYHUKOB; KPUTHUECKH aHAJTM3UPOBATH MOTydaeMyI0 HH(MOPMAIIHIO U OYeHUBAMb
€€ 00CmoBepHOCIb KAK HA OCHO8E UMEIOWUXCS 3HAHUU, MAK U HA OCHO8e AHANU3A UCTNOYHUKA UH-
Gopmayuu;

NpoAGIAMb OP2AHU3AYUOHHBIE U NOZHABAMENbHbIE YMEHUSI CAMOCMOAMENbHO20 NPUOOpemeHUs HO-
6bIX 3HAHULL 6 NpoYyecce GbINOIHEHUs NPOEKMHbIX U YYeOHO-UCCIe008aMeNbCKUX — pabom;
paboTaTh B TpyIIE C BHIIOJHEHUEM Pa3IMYHBIX COLMAIBHBIX POJIeH, MIIaHUPOBATh paboTy Ipym-
ITBI, PAIMO- HATBHO PACTIPEICISITh ACATEILHOCTh B HECTAHIAPTHBIX CUTYaIUsX, aJICKBAaTHO OIICHH-
BaTh BKJIA/1 K&XK-/10T0 U3 YUACTHUKOB IPYIIIBI B PEIICHUE PAaCCMATPUBAEMOIl TPOOIIEMBI;

NPOAGIAMb MOMUBAYUIO K OYOyweli npoghecCUOHanbHOU 0essmenbHOCmU O CReYUATbHOCIAM PUUKO-
MeXHU4ecKo20 nPoPuJi.

11 kaace

B npouiecce nzydenus kypca pusuku yrmyonénHoro u 6azoBoro ypoBHs B 11 kiacce yyeHUK HaydnUTCS:

MOHUMATh (JIEMOHCTPUPOBATH) POJb (PU3UKU B SKOHOMUYECKOH, TEXHOJIOTWYECKOH, COLMAIbHOM
W OTHYECKOW cdepax MesITeNbHOCTH 4YeJIOBEKa, pOJib U MECTO (DU3UKH B COBPEMEHHON Hay4YHOU
KapTHUHE MHUPA; POJIb aCTPOHOMUU B MPAKTUYECKON AEATEIbHOCTH YEJIOBEKAa U JAJIbHEHUIIEM Hay4YHO-
TEXHUYECKOM Ppa3BUTUH; 3HAYEHUe ONUCAMENbHOU, cucmemamusupyioujeli, 00vACHUMENbHOU
U npocHOCMUYecKou @QyHKyutli usudeckol meopuu — 31eKMPOOUHAMUKY, CHEeYUATbHOU Meopuu
OMHOCUMENbHOCIY, — K8AHMOGoU  u3uxu;  ponb  (pusnueckol Teopuun B GOPMHUPOBAHUU
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npeAcTaBiIeHui 0 PU3nYecKoil KapTHHE MHUpPA, MECTO (U3NYECKON KapTHHBI MHpa B OOIIEM DSy
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX [IPEJCTABICHUN O IPUPOJE;

paznuyarh (YUUTHIBATH) YCIOBHUS MPUMEHUMOCTH MOJeNeld (U3NYEeCKUX TeNl M MPOLECCOB (SBICHHMN):
OIHOPOJHOE  IEKTPUUYECKOE U OJHOPOIHOE MArHUTHOE IOJIs, TapMOHHMYECKHE  KojleOaHMs,
MaTeMaTU4eCKU MAasTHUK, WICAIBHBIA IPYKUHHBIM MAasTHUK, TapMOHWYECKUE BOJHBI, HICATIbHBIN
KoJleOaTeNIbHbIA KOHTYp, TOHKAs JIMH3a; MOZIEJIEeH aroMa, aTOMHOT'O 51/1pa U KBAaHTOBOIM MOJIENH CBETA;
pas3nuyath ycloBUs (TpaHUIBI, OOJIACTH) TPUMEHUMOCTH (DH3UYECKUX 3aKOHOB, HOHUMAMb
gceobwuti xapakmep @QYHOAMEHMANbHLIX 3AKOHO8 U 02PAHUYEHHOCMb UCHONb308AHUS YACTIHBIX
3aKOHO8;

aHAJIM3UPOBaTh U OOBSCHATh IEKTPOMATHUTHBIE IPOLECCHl MU ABJIEHUSA, HCIOJb3Yysl OCHOBHBIE
IIOJIOXKEHUSI W 3aKOHBl JIEKTPOAMHAMHMKHM U CIIELUAIBHOW TEOPUM OTHOCUTEIIBHOCTH (3aKOH
COXpaHEHUsl 3JIEKTPUUECKOro 3apsja, cuia Ammepa, cuia JlopeHla, 3aKOH 3JIEKTPOMarHUTHON
UHAYKIMY, npaBuio Jlenua, cBsa3p DC caMOMHAYKIMHM B 3JIEMEHTE 3JIEKTPUYECKOM LEMH CO
CKOPOCTBIO HW3MEHEHMS CHJIBl TOKA; TOCTYJIaTbl CHEHUATbHOH TEOPUHM OTHOCHUTEIHHOCTH
DUHIITeHA);

aHAJM3UPOBATh U OOBSACHATH KBAHTOBBIE NPOLIECCHI U SBICHUS, HCIIONB3YS TOJIOKEHHUS KBAHTOBON
¢usuku (ypaBHeHue DitHmTeHa 111 horodddekra, mepBoiid U BTOpOi mocTynarsl bopa, npuHIUN
COOTHOILIEHUs HeomnpenenéHHocTeil [eii3eHOepra, 3akOHbI COXpaHEHHs 3apsIOBOIO U MaccOBOTO
YHCeN U DHEPTUU B SIIEPHBIX PEAKIUAX, 3aKOH PAJHOAKTUBHOTO paciiaja);

ONUCHIBaTh  (U3MYECKHE IPOLECChl U SIBICHMS, MCIOIb3ys BEIMYUHBL  HANPSHKEHHOCTD
ANEKTPUYECKOTO  MOJs, IOTEHUMANT 3JIEKTPOCTaTUYECKOro IOJd, pa3HOCTh IOTEHLUAJNOB,
SNIEKTPONBUKYIAs CWJIA, WHAYKIUS MArHUTHOTO TIOJNS, MAarHUTHBIA TIOTOK, cuja Awmrepa,
UHAYKTUBHOCTB, 3JIEKTPOJBIDKYILAS CUJIa CAMOMHJYKIIMH, SHEPrHsl MarHUTHOIO MOJI MPOBOJHUKA
C TOKOM, PEJIATUBUCTCKHIA MMITYJIbC, ITOJTHASI SHEPTHUsI, SHEPTHsI TIOKOSI CBOOOTHON YaCTHUIIBI, SHEPTHS
U UMITYJIbC (POTOHA, MACCOBOE YUCIIO U 3apsij AApa, SHEPTHUsl CBA3H A1pa;

OOBACHATH OCOOCHHOCTH TPOTEKAaHUS (U3WYECKUX SBICHUI: SIEKTPOMAarHUTHAS WHIYKIUS,
CaAaMOMHIYKIIHS, PE30HAHC, MHTEePPEepEeHIHs BOJH, MUQPAKIUA, JAUCHEPCHs, TOJHOE BHYTPEHHEE
oTpaxkeHue, (orosnekrpuueckuil 3¢dext (potorddext), anbda- u Oera-pacnaisl sjaep, ramma-
U3Iy4YeHHUe sep; pu3ndeckne NMPUHIUITBI CIEKTPATBHOTO aHAIM3a U paOOTHI Jla3epa;

onpeoensims HanpaeieHue UHOYKYUU MACHUMHO20 NOJA NPOBOOHUKA C MOKOM, CUlvl Amnepa u cuivl
Jlopenya,

cmpoums uzobpasicenue, cozoasaemoe NiIOCKUM 3epPKANOM, MOHKOU JNUH30U, U PACCHUMbBIBAMb €20
Xapakxmepucmuxu,

NPUMEHAMb OCHOBONONA2AIOWUE ACMPOHOMUYECKUE NOHAMUSA, Meopuu U 3aKOHbl Ol AHAIU3A
U 00BACHeHUsL  QU3UYUECKUX NPOYeccos8, HNPOUCXOOSAUUX 6 36€30aX, 6 36E30HbIX CUCMEMAX,
8 MedHC2aNaKmuyeckoll cpeoe; 08UICEHUs HebeCHblX meil, I80M0YUU 36€30 u Beenennotl;

MPOBOAMTH HCCIIEOBAaHUE 3aBUCHMOCTEH (H3UYECKUX BEJIWYMH C HCIIOJIB30BAHUEM MPSIMBIX
W3MEPEHUil: TpPH O5TOM KOHCTPYHPOBAaTh YCTAHOBKY, (DUKCHUPOBATH pPE3YIbTATHl IONYYSHHON
3aBUCUMOCTH (U3MYECKUX BEIUYMH B BUAE TpapuKOB C y4€TOM aOCOJIOTHBIX MOTPEHIHOCTEH
W3MEPEHUH, IeNaTh BEIBOJIBI 110 PE3YIIbTaTaM HCCIIeIOBaHUS;

MIPOBOAMTH KOCBEHHBIE U3MEPEHUS (PU3MUECKUX BEITMUMH; IPU STOM BBIOMpPATh ONTHUMAJIbHBIN METO/
U3MEpEHUus, OLICHMBaTh a0COJIIOTHBIE U OTHOCUTENbHBbIE IOTPEIIHOCTH MPSAMBIX M KOCBEHHBIX
U3MEPEHN;

MIPOBOAMTD OIBITHI MO MPOBEPKE MPEAIOKEHHOM TMIIOTE3bI: IIAHUPOBATh SKCIEPUMEHT, COOMpaTh
HKCMIEPUMEHTAIbHYIO YCTaHOBKY, aHAJM3MPOBATh IOJYYCHHBIE pPE3YJAbTaThl U JeJaTh BBIBOJ
0 CTaTyce NPeAIOKECHHOW THITOTE3HI;

ONUCHIBAMb MeMOObl NOTYYEHUs HAYYHBIX ACIPOHOMUYECKUX 3HAHULL

cobmoath mpaBmiia 0E30MAaCHOTO Tpyla HpPHU TMPOBEACHUU HCCIEIOBAHUN B paMKax y4eOHOro
JKCIIEPUMEHTa,  NPaKTHUKymMa M y4eOHO-MCCIEeOBATEILCKOM M MPOEKTHOW  JAEATENbHOCTH
C UCTIOJIb30BAHMUEM U3MEPHUTENIBHBIX YCTPOICTB U 1a00paTOpHOro 000PyI0BaHMS;

pemiatb pacy€THbIE 3a7add C SIBHO 3aJlaHHOM U HeA6HO 3A0aHHOU (HU3UYECKOU MOOenblo: Ha
OCHOBAHMHU aHAJM3a yCJOBUS BHIOMpATh (PU3UUECKHE MOJENH, OTBEHaroIlue TpeOOBAaHUSAM 3aJlaud,
NPUMEHATh (OPMYJbI, 3aKOHBI, 3aKOHOMEPHOCTH M MOCTYJIaTbl (PU3UYECKUX TEOpUH mpu
UCTOJIb30BAaHUM MAaTeMaTHMYECKUX METOAOB DPELICHMS 3a]ady, MPOBOIUTH PacuéThl HAa OCHOBAHHHU
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UMEIOIIUXCSl TaHHBIX, aHAIM3UPOBATh PE3YJbTaThl U KOPPEKTHPOBATH METONbI PEHICHUS C y4ETOM
MOJTy4EHHBIX PE3yJIbTaTOB;

peliaTh KaueCTBEHHBIE 3aJjauu, TPeOyromue MPUMEHEHHs 3HAaHUN U3 Pa3HBIX Pa3JeioB IIKOIBLHOTO
Kypca GU3UKH, a makce uHmezpayuu 3HAHUll U3 Opyeux npeomemos eCmecmeeHHo-HayYH020 YUKIA.
BLICIIPAUBAMY  JIOCUYECKYIO  YENOUKY  PACCYHCOCHULl  C ONOpOl  HA  U3YYEeHHble  3AKOHb,
3AKOHOMEPHOCMU U (puzuuecKue s8ienusl,

UCNONB308aMb  Meopemudeckue 3HAHUs Ol OObACHEeHUs OCHOBHLIX NPUHYUNOE  pabombl
uMepumenbHbiX NpUOOPO8, MEeXHUYECKUX YCMpoUuUCms u mexHoI02U4ecKUx npoyeccos;

MPUBOANTh NMPHMEPHI BKJIAJa POCCUHUCKHUX H 3apyOC)KHBIX YUYEHBIX-(DU3UKOB B pa3BHTHE HAyKH, B
00BSICHEHHE TTPOIIECCOB OKPYIKAIOIIETO MUPA, B Pa3BUTHE TEXHUKH M TEXHOJIOTHIA;

aHanu3UpoBamsb U OYeHU8amsv MNOCLe0CmMeUs OblMOBOl U NPOU3BOOCMBEHHOU  OesImebHOCIU
YenoseKd, CEA3AHHOU C u3uYecKUMU Npoyeccamu, ¢ NO3UYULL IKONLO2UYECKOU 0e30nacHoCmu,
npeocmasieHull 0 PAYUOHAIbHOM NPUPOOONONb308AHUY, A MAKICe PASYMHOM  UCHONb30BAHUU
OOCMUIICEHUL HAYKU U MEXHOI02Ull 051 OAbHele20 Pa3sUumus 4el08e4eckoco o0oujecmaed,
MPUMEHSTh pasjaudHbie  CIocoObl  PabOThl ¢ MHpOpManuerd (U3HYSCKOrO  COACPIKAHHS
C WCIIOJIb30BAHUEM COBPEMEHHBIX HMH()OPMAIMOHHBIX TEXHOJOTHH: TIPH O3TOM HCIIOJIB30BaTh
COBPEMEHHBIC WH(POPMAITMOHHBIC TEXHOJIOTUHU JIJISl TIOMCKA, IEPEPa0OTKU U MPEIbSIBICHUS YIeOHON
Y HAyYHO-TIONYJSIPHOW ~ WH(OpMAaInuu, CTPYKTYpPHPOBAHHS W MHTEpIpEeTanuu  WHGOpMAIUH,
MOJYYCHHOW W3 Pa3IMYHBIX MCTOYHUKOB; KPUTHUYCCKH aHAIU3UPOBAThH IMMOJIyY4aeMYI HH(OPMAIIHIO
Y OIICHMBATh €€ JIOCTOBEPHOCTh KaK HAa OCHOBE HMMCIOIIMXCSI 3HAHWM, TaK M HA OCHOBE aHAIIN3a
HMCTOYHHMKA MH(POPMALINH;

NpPOSIGNIAMb  OP2AHUAYUOHHbBLE U NO3HABAMENbHbIE YMEHUs. CAMOCMOSMENbHO20 NpUuodpemenus
HOBBIX 3HAHUIL 8 NPOYecce BbINOTHEHUsL NPOSKMHbIX U Y4eOHO-UCCIed08amenbeKux pabom, padboTarb
B TPYIIEC C MCIOJHCHHEM pPa3IMYHBIX COIUAIBHBIX POJICH, IUIAHUPOBAaTh paboTy TPYIIIHI,
paIMOHATILHO PACIIPENEATh JCATCIIEHOCTh B HECTAHIAPTHBIX CHTYAlUSX, aJeKBaTHO OICHUBAThH
BKJIQJI K&XKJIOTO U3 YYaCTHUKOB TPYIIIBI B PEIICHUE PACCMATPUBAEMOM MPOOIIEMBL;

NposBIANMb MOMUBAYUIO K OVOVUleli npoghecCUOHaIbHOU 0esimebHOCMU N0 CHeYUATbHOCHSM (DU3UKO-
MEeXHUYECKO20 npoguss.



COAEPKAHUE YYEBHOI'O ITPEIMETA «®PU3UKA»

10 kaace

bazoBsIii ypoBenb (2 yaca)

Yray6nenusiii ypoBeHs (5 4acoB)

Tema 1. ®usnka U METO/IbI HAYYHOTO MMO3HAHMS (2 Jaca)

Tema 1. ®usnka U METOIbI HAYYHOTO Mo3HaHKs (6 YacoB)

Du3uka — Hayka o npupoze. Hayunble METOIBI MO3HAHUS OKPYKAKOLIETO MU-
pa. Posib SKCIIeprMeHTa U TEOpUHU B MPOLIECCE MO3HAHUS MPUPOJIbI. JKCIe-PHU-
MeHT B (pu3uke. MojenupoBanre (GU3NIECKUX SBICHUN U TIPOIIECCOB.
Hayunble runore3sl. PU3nyecKUe 3aKOHbI U TEOPHUH. | paHULIbI IPUMEHUMO-
cTH (U3HIeCcKuX 3aKOoHOB. [IpuHITMT cooTBEeTCTBUSA. POJIb M MecTO (hU3UKH B
(hopMHpPOBaHUY COBPEMEHHOW HAyYHOW KapTUHBI MUpPA, B IPAKTUIECKOM Jes-
TEJILHOCTH JTIOACH.

JlemoHcTpanuu 1. AHanoroBsie U U(POBBIC U3MEPUTEIBHBIC TPUOOPHI, KOM-
[MbIOTEPHBIC JATYUKHU

Dusnka — (pyHIaMeHTanbHas HayKa o mpupoje. Hay4unslii MeTos mo3na- Hus
1 METO/IbI MCCIICOBAHUS (PU3UUECKUX SABJICHUN. DKCIIEPUMEHT U TEOPHUSB
polecce Mo3HaHus Npuposl. Habmoienue u skcrepuMenT B pusuke.
Cnocobul usmepenus Qusudeckux seauyur (AHaI0208ble U Yyugdposwvle usme-
pumenvuvie npubOPLL, KOMIBLIOMEPHBIE damyuKossle cucmemvl). [loepewro-
cmu usmepenull puuLecKux 8eIuduH (abCoOIOMHAsL U OMHOCUMENbHAS).
MonaenupoBaHue (PU3UYECKHX SBICHUH U IPOIIECCOB (MaTepHaabHast TOUKa,
AOCOIOTHO TBEPIOE TEJIO0, UACATbHAS )KUJIKOCTh, UJCAIBbHBIN a3, TOUeUHbII
Bapsin). ['unoresa. dusnueckuii 3aK0H, TPAHULIBI €70 IPUMEHUMOCTU. PU3H-
yeckas Teopusi. Poib u Mecto pusuku B GOpMUPOBAHUN COBPEMEHHOM Hayu-
HOM KapTUHBI MUPA, B IPAKTUYECKOH ACATEIBHOCTHU JOJECH.
Yuenuueckuii sxcnepumenm, nabopamopmsie pabomul, NPAKMUKYM
1. Hsmepenue cunvl moka u Hanpsaxicenus 8 yenu NOCMOSHHO20 MOKA

NPUNOMOWU AHATIO208bIX U YUDPOBLIX USMEPUMETILHBIX NPUOOPOS.

2. 3naxomcmeo ¢ yughposotui nabopamopueii no guzuxe. Ipumepwvt uz-

Mepe-HUsL PU3ULeCKUX 8eIUYUH NPU NOMOUU KOMNLIOMEPHLIX OaMYUKO8.

Tema 2. Mexanuka (18 gacoB)

Tema 2. Mexanuka (35 yacoB)

2.1 Kunemaruka (5 yacoB)

2.1 Kunemaruka (10 gacoB)
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Mexannyeckoe JBHKeHHE. OTHOCUTENBHOCTh MEXaHUYECKOTO JIBHXKCHMSL.
Cuctema otcuéra. TpaekTopus.

[lepemerienue, CKOPOCTh (CpeaHsisi CKOPOCTh, MTHOBEHHAsI CKOPOCTb) M YCKO-
[pEHNE MaTepualbHOM TOYKH, UX IMPOEKIUU HA OCH CHUCTEMBI KoopauHar. Cio-
PKEHUE IIEPEMELLEHUN U CJI0KEHHUE CKOPOCTEH.

PaBHOMEpHOE U PaBHOYCKOpPEHHOE MpsiMoJInHeitHOe aBrkenue. ['paduxu 3a-
BHCHUMOCTHU KOOPAUHAT, CKOPOCTH, YCKOPEHUS, TyTH U NEpEMELICHUsI MaTe- PU-
QIbHOM TOYKU OT BPEMEHH.

CBoOOHOE TaieHne. Y CKOpeHHe CBOOOHOTO M CHHUS.

KpuBonuHeliHoe 1BHkeHKE. [[BHKeHNE MaTepraibHOM TOUKH 10 OKPY>KHO-
CTH C OCTOSIHHOM 11O MOJYJIFO CKOPOCTBIO. YTJIOBAsi CKOPOCTb, JIMHEIHAs
ckopocTb. [lepron u yactora oOpateHus. LleHTpocTpeMUTENBHOE YCKOpE-

Mexanuueckoe aBkeHHe. OTHOCHUTENBHOCTh MEXaHWYECKOTO JIBH)KEHUSI.
CucreMa oTcuéra.

[ [psimas u obpamuas 3a0a4u MexXaHuKu.

Paouyc-6ekmop mMamepuaibHol Mo4KU, e20 NPOoeKyuu Ha OCU CUCMeMbl KO-
opounam. TpaekTopus.

[lepemeriienue, CKOPOCTh (CpeiHss CKOPOCTh, MTHOBEHHAs CKOPOCTh) U YCKO-
[pEHIE MaTePHALHOW TOYKH, UX TPOCKIIUH Ha OCH CUCTEMBbI KoopauHaT. Ciio-
PKEHHE TIEPEMEIICHH U CII0KEHUE CKOPOCTEH.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSIMOJIMHEIHOE IBUXKEHHE. 3aBUCH-
MOCTh KOOPJHMHAT, CKOPOCTH, YCKOPCHHSI M NyTH MAaTePHAILHON TOYKU OT
BPEMEHHU U UX rpaduKu.

CBoOoaHOE majeHue. YCKOpeHHue CBOOOIHOTO MaAeHHs. /[eudiceHue mena,

Hue. Texnuueckue ycmpoucmea u npakmuyeckoe npumereHue. CIuaoMeTp,

OpoueHH020 No0 y2i0M K 20pU30HMY. 3a8UCUMOCTIL KOOPOUHAM, CKOPOCMU
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IBUKEHUE CHAPSIOB, LIETIHBIE U peMEHHBIC TIEPEIAUn.
/lemoncmpayuu
1.  Mopaenb cUCTEMBI OTCUETA, MIUTFOCTPAIMS KHHEMAaTHUECKUX XapaK-
TEPU-CTUK JIBUXKECHUS.
2. IIpeoOpazoBaHue NBMXKCHHH C UCITOIB30BAHUEM ITPOCTHIX MEXaHU3MOB.
3. [lagenue Ten B BO3yXE U B pa3pesKEHHOM ITPOCTPAHCTBE.
4.  HaOGmroneHue IBWKECHHs TeJia, OPOIICHHOTO MO/ YIJIOM K TOPU30HTY U
rO-pU30HTAIIBLHO.
5. 3mepeHue yckopeHusi CBOOOHOTO MaICHHUS.
6. HammpaBnienue ckopocTu mpu ABMKEHUU IO OKPYKHOCTH.
Yuenuueckuii skcnepumenm, nabopamopuvie pabomol’

1.  U3yyeHue HeEpaBHOMEPHOTO JIBUXKEHUS C LIETBIO OMPEAeIICHUsI MIHO-
BEH-HOM CKOPOCTH.
2.  HccnemoBaHue COOTHOLICHHS MEXKIY MYTAMH, TPOHICHHBIMU TEIIOM

3a MOCJIE0BATEIbHbBIEC PABHBIC IPOMEXKYTKH BPEMEHH IPH PABHOYCKOPEH-
HOMJIBUKEHUHU C HAYAJIbHOW CKOPOCTHIO, PABHOU HYIIIO.

3. zydyeHnne nBMKCHUS MIApUKa B BI3KOU KUIKOCTH.

4. 3yuyeHne BUKEHHS TeJa, OPOIIEHHOTO TOPU30HTAIBHO.

U YCKOPEHUs. MAmepUuanbHoll mouky om epemenu u ux epaghuxu. Kpuponunei-
HOE JBIKEHUE. J[BrKeHne MaTepruabHON TOYKH 110 OKPYKHOCTH. YTJIOBas U JIH-
HeiiHast ckopocTh. [lepros u yacrora obpamenus. LleHTpocTpe-MuTenpHOe
(HOpMaJIbHOE), KacaTeIbHOE (TAaHTE€HITHAIBHOE) U TIOJTHOE YCKOPEe-HUE MaTepH-
AJIbHOW TOYKHU.

Texnuueckue ycmpoiicmea u mexHonro2uyecKue npoyeccwyl: CUIOMETp, IBU-
DKCHHE CHApSIOB, IEMHBIC, IIecTepEHYarhie U pPEeMEHHBIC IEepelayu, CKO-
pocmusie nugmeol.

/lemoncmpauuu

Mogenb CUCTEMBI OTCUETA, WILTIOCTPAIINS KUHEMAaTHYECKUX XapaKTePUCTHK
TBUKCHUSL.

Cnocobwi ucciedosanus 08UNCEHUIL.

U nntocmpayus npedenvho2o nepexooa u usmepeHue MCHO8EHHOU CKOPOCU.
[IpeoOpa3oBaHue ABMKEHUI C UCTIOJIH30BAHUEM MEXAHU3MOB.

[TageHre Ten B BO3IyXe U B pa3peKCHHOM IPOCTPAHCTBE.

HaGuroienue nBM>KeHus Tena, OpOIIeHHOTO O] YIJIOM K TOPU30HTY U TOPH-
3OHTATBHO.

HampaBiieHrne CKOpOCTH MPH IBUKEHUH 110 OKPY>KHOCTH.

/ [peobpazosanue y210801l CKOpocmu 8 pedyKmope.

CpasHenue nymeiti, mpaekmopuii, CKOpoCmeu 08UNCEHUSL 0OHO20 U MO20 Hce
mena 6 pazuvix cucmemax omcuéma.

Yuenuueckuit sxcnepumenm, nabopamopnsie pabomot, npakmuxym 3ydqe-
HUE HEPABHOMEPHOT'O JIBIXKEHUS C IENBI0 OMpelelIeHHs] MTHOBEHHOMCKOPO-
CTH.

3 mepenue ycKopeHus npu NpAmMOIUHEUHOM PABHOYCKOPEHHOM O8UNCEHUU
10 HAKJIOHHOU NIOCKOCMU.

Vccnedosanue 3a8UcuMoCmu nymu om 8pemeHu npu pasHoyCKOPEHHOM O8U-
DICCHUU.

I3mepenue yckopenus c80000H020 NAdeHUsi (PeKOMEHOO08AHO UCNHONIb306A-
Hue yugposoti nabopamopuu).

3ydyeHne ABMXKEHUS Tela, OpPOLIEHHOTO TOPH3OHTanbHO. [Iposepka euno-
mesvl 0 NPAMOU NPONOPYUOHANLHOU 3A8UCUMOCIU MeHCOY OAIbHOCMbIO NO-

éma u HauaIbLHOU CKopocmbio meila.

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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H3yuenue 08udiCeHUss mena no OKPYHCHOCIU C NOCMOAHHOU HO MOOYIO CKO-
pocmuio.

Vccnedosanue 3a8ucumocmu nepuooa 0opaujeHus KOHU4ecko2o0 MAasmHuKd
om e2o napamempos.

2.2 Jlunamuka (7 yacoB)

2.2 lunamuka (10 gacoB)

[IpuHimn otHocuTenbHOCTH ["anunesd. IlepBoiii 3akon HetoTona. Muepuuans-
HbIC CUCTEMBI OTCUETA.
Macca tena. Cuna. [Ilpunuun cynepnosunuu cui. Bropoit 3akon HeroToHa
U1 MaTepuanbHOrd TOUKU. Tperuit 3akoH HbroTOHA 111 MaTepuaibHbIX TO-
YECK.
3akoH BcemupHoro taroreHusa. Cuna tspkectu. IlepBas kocMuueckast cko-
[POCTb.
Cuna ynpyroctu. 3akoH ['yka. Bec Tena.
Tpenue. Bunbl Tpenust (mokos, ckonbxeHus, kaueHus). Cumna tpenus. Cyxoe
rperne. Cuiia TpEHUS! CKOJIBKEHUS U criia TpeHus mokost. Koaddumment tpe-
Huys. Cuiia CONpPOTUBIICHUS NPU ABUKEHUU TEJA B AKUIKOCTH WIH rase.
[locTynarenbHoe U BpallaTeabHOE ABMKEHUE aOCOIIOTHO TBEPIOTO TeNa.
MOMEHT CUJIBI OTHOCUTENIBHO OcH BpaleHus. [lieuo cumbl. YcioBus paBHO-
BeCUs TBEPIOIO TeEJA.
Texnuueckue ycmpoiicmea u npakmuieckoe npumenerue: MOIIUITHUKY,IBU-
PKEHNE UCKYCCTBEHHBIX CITyTHHKOB.
/lemoncmpayuu
. SIBrIeHMEe nHEpUUH.
. CpaBHeHUE Macc, B3aUMOJIEHCTBYIOLIUX TEl.
. Bropoii 3akoH HeroToHa.
. U3mepenue cuil.
. Croxenue cui.
. 3aBUCHUMOCTH CHIIBI YIIPYTOCTH OT JIe(hopMaIiuu.
. HeBecomocTth. Bec Tena npu yCKOpEeHHOM MOABEME W MAJCHUMU.
. CpaBHEeHUE CUII TPEHUS TIOKOSI, KAUEHUS M CKOJIb)KEHUS.
. YcnoBus paBHOBECHs TBEPOTO Tena. Bubl paBHOBECHS.
Yuenuueckuit sxcnepumenm, nabopamopnuvie pabomot

1. VI3yyenue nBuxeHus Opycka 1o HAKIOHHOH MIOCKOCTH.

2. UccnenoBanue 3aBUCHMOCTH CHJT YIIPYTOCTH, BOSHUKAIOIIUX B MIPYKHHE

O©Coo~NOoO Ok WN PR

[lepBriii 3akoH HproToHa. MHeprmanbuble cucTeMbl orcuéra. [IpuHuun ot-
HocutenbHOoCcTU ['anmunes. Heunepyuanvuvie cucmemvl omcuéma (onpede-
ienue, npumepol).

Macca tena. Cuina. [IpuHuun cyneprno3uiuuu cuil.

Bropoii 3akoH HetoTOHA /151 MATEpUAIBHON TOYKH.

Tpernii 3akoH Hpl0TOHA 1J11 MaTepuaibHbIX TOYEK.

3aKOH  BCEMHMPHOTO TATOTEHUS. IKBUBANEHMHOCMb  2PAGUMAYUOHHOU
U UHEPMHOU MACCHI.

Cuna TsDKeCTH. 3a8ucumMocms YCKopeHus c600600H020 NAOeHUsl OM 8blCOMbl
HaO nogepxHOCMbIO NiaHemvl U om 2eozpaguueckoli wupomovl. Jleudxcerue
HeOecHbIX men u ux cnymuukog. 3axonvt Kennepa. IlepBas xocMuyeckas
CKOPOCTb.

Cuna ynpyroctu. 3akoH I'yka. Bec tena. Bec mena, osusicywezoca ¢ ycko-
peHuem.

Cuina tpenusi. Cyxoe TpeHue. Cuiia TpeHHUs! CKOJIbKEHUS U Cuila TPEHUs MOo-
kosti. Koaddumument tpenusi. Cuna COnMpOTUBIECHUS TPH JIBMIKEHUU TeEJa B
PKUJIKOCTU WM Ta3e, eé 3asuUcumMocms Om CKOPOCHU OMHOCUMENbHO20 O8U-
biceHus.

[asnenue. [ uopocmamuuecxoe dasnenue. Cuna Apxumeoa.

Texnuueckue ycmpoucmea u mexHoNo2U4YecKue npoyeccovl: TOAINNIHUKY,
IBUKEHHE UCKYCCTBEHHBIX CITYTHHKOB.

/lemoncmpayuu

Habnooenue 0sudicenus mei 6 UHEPYUATbHLIX U HEUHEPYUATbHBIX CUCTe-MAX
omcuéma.

[/ [punyun omHocumenbHOCmu.

Kauenue 06yx yununopoe unu wapos pasHol Maccvl ¢ 0OUHAKOBbIM YCKO-
peruem omnocumenbHo HeUHepYUaIbHOU CUCmeMbl OMCYéma.

CpasHenue pasnodelicmayroujeli NPUIONCEHHbIX K Mmery CUll ¢ npouszgede-
HUeM MACCbl mena Ha e20 YCKOpeHUue 8 UHEPYUATbHOU CuCmeMme Omcyéma.
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1 pe3MHOBOM 00pasIie, OT Ux Je(opMaIuy.
3. MccnenoBanue ycaoBuil paBHOBECHS TBEPOTO Tella, UMEIOIIEro OCh Bpa-Iiie-
HIA.

[Pagercmeo cul, 03HUKAOWUX  pe3yibmame e3aumooeticmeus mei.HMsmepenue
lMacc no 83aumooeticmeuio.

Hegecomocmeo.

Bec Tena nmpu yCKOPEHHOM MOIBEME U TTaJICHHH.

[ [enmpobedicHble MexaHu3Mbl.

CpaBHEHHUE CHJI TPEHUS TIOKOSI, KAYCHUST U CKOJIb)KCHHUSI.

Yuenuueckuit sxcnepumenm, nabopamopusie pabomot, npakmukym Visme-
[PCHIE PAaBHOICHCTBYIOIIEH CHII ITPH IBHYKSHUU OpycKa 110 HAaKJIOHHOUIIIIOCKO-
CTH.

[Iposepka cunomesvl 0 HE3ABUCUMOCTIU BPEMEHU OBUMNCEHUsL OPYCKA NO
HAKIOHHOU NIOCKOCMU HA 3A0AHHOE PACCMOsIHUE OM €20 MACCHL.
lccrnenoBanue 3aBUCMOCTH CHJI YIPYTOCTH, BO3HUKAIOIIUX B MPYKHHCH
[PE3MHOBOM 00pasiie, OT uX JedopMaIuy.

U3yuenue 08udCeHUst CUCTEMbl Mell, C8A3AHHbIX HUMbIO, NEPEKUHYMOU Ye-pe3
né2Kuti O10K.

H3mepenue koaghdhuyuenma mpenus no eeiuyune y2no6020 kodghguyu-
enma 3asucumocmu Fup(N).

Vccnedosanue 0sudicerust 6PYCKa no HAKIOHHOU NAOCKOCMU C NePeMeHHbIM
Koo huyuenmom mpenus.

H3yuenue 08udCeHUsl 2py3a HA 8AY C MPEHUEM.

2.3 Cratuka TBepjoro tena (5 gacos)

AOcomtoTHO TBEpHmoe Teno. IlocTymarenpbHOoe W BpallaTeIbHOE JBH)KCHHE
TBEPAOro Tena. MOMEHT CUiIbl OTHOCUTENIBHO OCH BpaileHus. Ilineyo cuibl.
CrnoxeHue cuil, IPUIIOKEHHBIX K TBEpAOMY Teny. lleHTp Tsxectn Tena.
YcinoBus paBHOBecus! TBEPAOro Tejia. Y CTOMYMBOE, HEycToiunBoe, Oe3pas-
ITTYHOE PAaBHOBECHE.

Texuuueckue ycmpoiicmea u mexHOJIO2UYeCKUe HNpoyeccyl. KPOHIITEHH,
CTPOMUTENBHBIN KpaH, pel€TuaThle KOHCTPYKIUH.

Vlemoncmpayuu

Y cioBus paBHOBecus. Buasl paBHOBecH .

Yuenuueckuit sxcnepumenm, nabopamopnuvie padomut, npakmuxym Vccie-
TOBaHME YCIIOBHUI paBHOBECHs TBEPAOIO Tella, UMEIOIIEro OCh Bpa-IlEHUS.
KoHcTpyrpoBaHuE KPOHIITEMHOB U PaCUYET CHIT YIIPYTOCTH.
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3yueHre yCTOMYMBOCTH TBEPOTO TEJa, MMEIOIIETO TJIOIIA b OTIOPHI.

2.3 3aKoHbI cOXpaHeHHs B MexaHuKe (6 yacoB)

2.4 3akoHbl coxpaHeHus B Mexanuke (10 gyaco)

MIMIysibC MaTepuanibHON TOUKY (T€a), CUCTEMbI MaTepHAIbHBIX TOUeK. M-
[1yJIC CUJIBI U U3MEHEHHUE UMITYJIbCa TEJIA.
3aKOH COXpaHEHMsI UMITYJIbca. PeakTUBHOE IBUIKEHUE.
PaboTa cuibl. MOLITHOCTD CHITHIL.
KnHeTnueckas sHeprust MaTepuaibHOM Touku. Teopema 00 U3MEHEHUU KU -
HETHYECKOM SHEPIUU.
[TorennuansHas s3Heprus. [loTeHnuanpHas sHeprus ynpyro 1eopMupoBaH-HON
npyxuHsl. [loTeHnmanpHas sHeprus Tena Boimm3u nopepxuoctu 3emin. [loren-
[[1aJIbHbIE M HENOTEHIMAIbHbIE CUJIbl. CBS3b Pa0OThI HEMOTEHIIUAIb-HbIX CHUJI C
I3MEHEHUEM MEXAHWYECKOM 3HEPIruu CUCTEMBI TeJl. 3aKOH CO- XpaHEHHS MeXa-
HUYECKOW SHEPTUU.
Ypyrue u Heynpyrue CTOJIKHOBEHUS.
Texnuueckue ycmpoiicmea u npakmuyeckoe npumeHerue. BOIOMET, KOIEp,
[IPY>KUHHBIN TUCTOJIET, JBUKEHUE PAKET.
/lemoncmpayuu
1. 3akoH coxpaHEeHUs UMITYJIbCA.
2. PeakTHBHOE JIBUXKEHUE.
3. Ilepexo mOTEHIMATBLHOM SHEPTHH B KWHETUYECKYIO M 00OpaTHO.
Yuenuueckuit sxcnepumenm, nabopamopnwvie pabomot
1.  H3yuenue aOCOIIOTHO HEYNPYIOro yJaapa ¢ HOMOIIBIO IBYX OJUHA-
KOBBIXHUTSHBIX MasiTHUKOB.
2.  HccnenoBaHue cBS3U pabOThI CHIIbI C U3BMEHEHUEM MEXaHUYECKON
SHEP-THUH TeJla Ha IPUMEPE PACTSHKEHUST PE3UHOBOTO XKTIyTa.

MIMITybC MaTepUaIbHONW TOYKH, CUCTEMBI MATEPUAJIbHBIX TOYEK. [[enmp
lMacc cucmemsbl MamepuanbHulx mouek. Teopema o 0gudiceHuu yeHmpa
lmacc.

MIMITyJIbC CHIIBI M U3MEHEHHME UMITYJIbCA TENA. 3aKOH COXPAHEHUS UM-
yJIbCA.

PeakTBHOE NBHIKEHUE.

IMomenm umnynvca mamepuanoroti mouxu. Ilpedcmasnenue o coxpaneruu
MOMEHMAa UMNYIbCA 68 YEHMPATbHBIX NOJIAX.

PaGoTa critbl Ha MaJIOM 1 Ha KOHEYHOM TiepeMeIeHunn. [ paguueckoe
npeocmasnenue pabomsi cuivl. MOITHOCTD CHIIBI.

Kunernueckast s3Heprusi MaTepuaibHOU Touku. Teopema 00 M3MEHEHUUKUHE-
TUYECKOW SHEPTUH MATEPUATIbHON TOUKH.

[loTeHuManpHble U HEMOTEHIUANIbHBIE CUJIbl. [lomenyuanvras suepeus. 1lo-
meHyuaNbHas SHepeUs ynpy20 0eghopmupo8antou npyicunsl. Ilomen- yu-
anvHas sHepauss mena 6 00OHOPOOHOM 2pasumayuornom none. [lomenyu-ano-
Has SHepaus mena 8 2pasumayuOHHOM nojie 0OHOPOOHO20 wapa (6Hympu u
eHe wapa). Bmopas kocmuueckas ckopocmo. Tpemvs kocmude-ckas cKo-
pocme.

CBs13b pabOTHI HEMOTEHIIMATIBHBIX CHJI C U3MEHEHHUEM MEXaHUYeCKOM 3Hep-
TUU CUCTEMBI TEJl. 3aKOH COXPAHEHUSI MEXaHUYECKON SHEpTUuu. Ynpy-eue u
Heynpyaue cmoKHOBEHUS.

Ypasnenue bepnynnu 015 udeanvHotl HcUOKOCMU KaK cle0Cmeue 3aKOHaco-
XpaneHus MEXaHUUecKol SHepeul.

Texuuueckue ycmpoticmea u mexHonio2udeckue npoyeccuvl: ABKEHUE pa-
KET, BOJIOMET, KONEpP, MPYKUHHBIN MUCTOJIET, eupockon, guayproe kama-
HUe Ha KOHbKAX.

/lemoncmpayuu

3aKOH COXpaHEHUs UMITysibca. PeakTuBHOE ABMKeHUe. M3mepenue mouy-
HOCMU CUTbL.

3 menenue snepauu mena npu cosepuleHuu pabomeol.

B3anMHbIe NpeBpaleHus KUHETUYECKOW U MOTEHUUAIBHONW 3HEPrUuil Ipu
ECTBUM Ha TEJIO CHJIBI TSKECTH M CHIlbl ynpyroctu. Coxpanenue sHep-
Uy npu c60600HOM NAOEHUU.
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Yuenuueckuit sxcnepumenm, nabopamopnuvie pabomul, npaKMuKym
1. U3mepenue umnynvbca meia no mopmo3HOMY NYNiu.
2. Usmepenue cunvl msaeu, ckopocmu Mooenu 1eKmpomoous u MOWHo-
cmu cuibl mseu.
3. CpasHeHue usmeHeHUus UMnYIbCa meia ¢ UMNYIbCOM CUTbL.
4. Hccrnedosanue cOXpaneHust UMNY1bCa npu ynpyeom 63aumo0eiicmaull.
5. Usmepenue Kunemuueckou sHepeul meia no mopmo3HOMy nymu.
6. CpasHeHue usmeHeHUuss NOMEHYUANbHOU IHEPSUU NPYHCUHBL C PAOOMOLL
CUbL MPEHUs.
7. Onpeoenenue pabomvi cUbl MPeHUs NPU OBUNHCEHUU MeJld NO HAKIOHHOU
NIOCKOCMU.

Tema 3. MonekyssipHas hpusuka u TepMoanHaMuka (24 gaca)

Tema 3. MonekysisipHast ¢pusuka u TepmoanHamuka (49 gacos)

3.1 OCHOBBI MOJICKYJIIPHO-KHHETHYECKO# TeopuH (9 yacoB)

3.1 OCHOBBI MOJICKYJIIPHO-KHHETHYECKO# Teopun (15 yacoB)

(OCHOBHBIE TOJIOXKEHUSA MOJIEKYJIIPHO-KUHETUYECKOW TEOPUU U UX OIBITHOE
ob6ocHoBaHue. bpoyHoBckoe nBuxenue. Juddysus. Xapakrep ABHKEHHUS U
B3aMMOJCICTBUS YacTUL] BeulecTBa. MoJenu CTpoeHus ra3os, KUAKOCTEN U
TBEP/IBIX TET U OOBSICHEHNE CBOMCTB BEIIECTBAa HA OCHOBE 3TUX MOJIEIIEH.
Macca u pasmeps! Mosiekyil. KonndectBo BemectBa. [locrossHHas ABoraapo.
TerutoBoe paBHOBecue. Temneparypa u e€ nzmepenue. lllkana temneparyp
[lenbcust. Monens uneanbHoro raza. OCHOBHOE ypaBHEHHE MOJIEKYIISIPHO-
KMHETUYECKOM TeOpuH HealbHOoro raza. AOCoIt0THas TeMneparypa Kak mMe-
[pa cpeHel KMHETUYECKOW SHEPTUH TEIJIOBOIO ABM)KEHUS YaCTHULL ra3a.
[[Ixana remneparyp KensBuna. ['a30BbIe 3akOHBL. Y paBHeHHE MeHaemne-
eBa—Kuaneiipona. 3akoH /lansToHa. M30mpouecchl B H€albHOM Tase ¢ Mo-
CTOSIHHBIM KOJINYECTBOM BellecTBa. [ paduyeckoe mpencraBieHne U30mpo-
[1IeCCOB: M30TEpPMa, M30X0pa, H300apa.

Texuuueckue ycmpoticmea u npaxmuyeckoe npumeHenue: TepMoMeTp, 6apo-

MeTp.
/lemoncmpayuu
1. OMBITHI, JOKA3BIBAIOIINE TUCKPETHOE CTPOEHUE BEIECTBa, (OTO-

rpauUMOJIeKyJI OPraHUYECKHX COSAMHEHUM.
2. OnbITh! IO T QY3UH KUAKOCTEH U Ta30B.
3. Monienb OpOyHOBCKOTO IBHKEHUS.

4. Monens onbita lllTepHa.

(OCHOBHBIE TIOJIOKEHUST MOJIEKYIIApHO-KHHeTHuueckoil Teopun (MKT), nux
orbITHOE 00ocHOBaHue. [uddys3us. bpoyHoBckoe BrkeHne. XapakTep
TBIDKECHUS M B3aUMOJICHCTBHUS YacTHII BelecTBa. Moienn CTpOSHHUSI Ta30B,
PKUJIKOCTEN U TBEPBIX TeNl U 0OBSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE
bTHX Mojeneil. Macca u pa3mepsl Moinekyn (atomoB). KonndectBo Bere-
ctBa. [locrossHHas ABoraapo.

TermoBoe paBHOBecue. TemmepaTrypa u criocoOsl €€ usmepenus. [kamna
remneparyp Llenbcus.

Mogenb naeanbHoro raza B MKT: yacTuIlbsl ra3a ABUKYTCS XaOTUUECKUU

HE B3aUMOJICHCTBYIOT APYT C IPYTOM.

["a30BbIe 3aKOHBI. YpaBHeHHe MeHaeneeBa—KianeiipoHa.

AOcosroTHast TemriepaTypa (mkana temneparyp KensBuna). 3axon Jlams-
TOHA.

30mporiecchl B U1€aTbHOM Ta3e ¢ MOCTOSTHHBIM KOJIMYECTBOM BEIIECTRA.
['pacduueckoe mpencTaBiIeHHE U30MPOIIECCOB: U30TEPMa, U30X0Pa, U30-

Oapa.

CBsI3b MEX]1y JABJICHUEM U CPEIHEN KHHETUYECKON YHEprue mocTyna-Teib-
HOTO TEIJIOBOTO JIBM)KCHHS MOJIEKYJT HICIbHOTO Tra3a (OCHOBHOE YpaBHEHHE
MKT uneanbHOro rasa).

Ces13b abconromuot memnepamypvl mepMOOUHAMUYECKOU CUCHEMbL CO CPeO-Hell

KUHEMU4ecKol 3Hep2ueﬁ nocmynameilbHo2co menjilo6o2o osudiceHus eé
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S. OnbITHI, JOKA3bIBAIOIINE CYILIECTBOBAHUE MEKMOJIEKYIISIPHOTO
B3alMO-CHCTBHUS.
6. Mozenb, WILTIOCTPUPYIOIIAst IPUPOAY JaBJICHUS ra3a Ha CTEHKU COCY/Ia.
7. OnbIThI, WUTIOCTPUPYIOLINE YPaBHEHHUE COCTOSIHUS UJI€AbHOIO Tasa,
U30-TIPOLIECCHI.

Yuenuueckuii 3xcnepumenm, nabopamopnsie padomaul

1. Onpenenenne Maccsl BO3yXa B KJIACCHOM KOMHATe Ha OCHOBE M3Me-
peHniio0bEMa KOMHATBI, AABJICHUS U TEMIIEPATYphl BO3yXa B HEl.
2. VccrnenoBanue 3aBUCHMOCTH MEXAY ITapaMeTPaMU COCTOSIHUSL pas3-

PCKCEH-HOTO rasa.

yacmuy.
Texnuueckue ycmpoticmea u mexHono2uyecKue npoyeccsl: TepMOMeTp, Oa-
[POMETP, noIyUeHUe HaHOMAMePUualos.

/lemoncmpauuu

Moeny IBUKEHHS YaCTHII BELIECTBA.

Moiers OpOYHOBCKOTO JBUKCHHSL.

B10eoponuk ¢ 3anucsio peaibHo20 OpOYHOBCKO20 OBUINCEHUS.

Jlnddy3us sxuaKocTei.

Mopaens onbiTa LlTepHa.

[IpuTsyKeHnE MOJIEKYIL.

Moneny KpUCTaNTNYECKUX PEIIETOK.

Habutoienue u uccieaoBaHue U30MpPOLECCOB.

Yuenuueckuii sxcnepumenm, nabopamopnuvie pabomut, npaxkmuxym Hcce-
Dosanue npoyecca yCmaHo8/e st Menjio8020 pasHo8ecUs npu men-1000Mmexe
eorcoy eopsueti U X0I00HOU 80001

3yuenue uzomepmuieckoeo npoyecca (PeKomeHO008aHo UCNOIb30BAHUE
yughposoil 1abopamopuu).

3yuenue uzoxoprozo npoyecca. M3yuenue uzobapHozo npoyecca.

/[posepka ypasHenus: COCMOsIHUSL.

3.2 OcHoBBI TepMouHaMUKH (10 gacoB)

3.2 OcHoBbI TepMoauHamMuKH (20 yacoB)

TepmonnHamu4deckas cucteMa. BHyTpeHHsIS SJHEPrus TEpPMOJUHAMAYECKON
CUCTEMBI U cr1oco0bl €€ n3MeHeHus. KonnyecTBo TemnoTs! U pabora. BHyT-
[PEHHsI DHEPrUs OJHOATOMHOI'O MEAIIBHOIO ra3a. Buabl Terionepenayun:
TeIONPOBOIHOCTh, KOHBEKIUS, U3TyYEHHE. Y IeJIbHAs TEIUIOEMKOCTD Be-
iectBa. KonuuecTBo TEMIOTHI IPH TEIJIONEpEAAYE.

[lonstre 06 agnabatHoM mpouecce. [lepBblif 3akoH TepMoauHamMuKu. [Ipu-
MEHEeHHEe MEPBOTo 3aKOHAa TEPMOAMHAMUKHU K HM3ompoleccaM. ['paduyeckas
MHTEpIpeTalys paboThl rasa.

Bropoii 3akoH TepmoanHamMuKu. HeoOpaTuMocTh Mpo1eccoB B pUPOJIE.
TernnoBsie MamuHbl. [IpuHIIKATIBEI 1eMCTBUS TETUTOBBIX MammH. [Ipeodpazo-
BaHUs SHEpruM B TernoBbix MammHax. KII/] remmoBoii mammnsl. [ukn Kap-
HOo u ero KII/I. Dxonornyeckue npobdaemMbl TEIIOIHEPTETUKH.

Texnuueckue ycmpoiicmea u hpakmuyeckoe npumeHerue: JBUraTellb BHYT-
[PEHHETO CropaHusi, ObITOBOM X0JIOAUIBHUK, KOHAULIMOHED.

/lemoncmpayuu

Tepmoounamuuecxas (T/]) cucmema. 3aoanue enewnux ycnosuti ons T/] cu-
cmembl. Buewnue u snympennue napamempuwi. Ilapamempuor T/] cucmemoi
Kak cpeOHUe 3HaA4eHUsl BeUYUH, ONUCHIBAIOUUX e€ COCNOsHUE Ha MUKDO-
CKONUYECKOM yposHe.

Hynesoe nauano mepmoounamuru. Camonpoussonvuas peraxcayus T/ cu-
cmembl K menio8oMy pagHo8ecuio.

Mosenb UaeaIbHOro ra3a B TEpMOJIMHAMUKE — CHCTEMa ypaBHEHUH: ypaB-
HeHne MenneneeBa—KnanelipoHa U BbIpaKEHUE JJIsi BHYTPEHHEH SHEPTUH.
Y cnoBusi MPUMEHUMOCTH 3TON MOJIENIM: HU3Kas KOHIICHTPAIIUS YaCTHUII, BBI-
COKHE Temmeparypbl. BeipaxeHue 11 BHYTpEHHEH SHEPrUH OJHOATOMHOTO
1ealIbHOTO Ta3a. Keazucmamuueckue u necma-
muyeckue npoyeccul.

JneMeHTapHas paboTa B TepMoIuHaMHKe. Beruncienue paboTsl o rpaduky
rpoiiecca Ha PV-AuarpaMmme.

Termnonepenava kak cnoco0 U3MEHEHUs1 BHyTpeHHeH sHeprun T/ cuctemsr
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1.  l3MeHeHue BHYTPEHHEH SHEprUHM Tela MPH COBEPIICHUH PaOOTHI:
BBUIET ITPOOKH U3 OYTBUIKH 110/ AEHCTBUEM CKAaTOr0 BO3yXa, HArpEBaHUE
a¢upa BIaTyHHOU TpyOKe MyTEM TpeHuUs (BHICOIEMOHCTPALIHS).
2.  V3MeHeHMe BHYTpEHHEH sHEpruu (TeMIieparypsl) Tejiaa IpU TeIIo-
nepe-gave.
3. OmnsIT N0 amabaTHOMY PACIIMPEHUIO BO3/1yXa (OIBIT C BO3AYIIHBIM
Or-HUBOM).
4.  Mojenu napoBoil TypOMHBI, ABUraTeNsl BHYTPEHHETO CTOPaHUs, peak-
TUB-HOT'O JIBUTaTEJIA.

Yuenuueckuit sxcnepumenm, nabopamopnuvie pabomot

1. I3mepeHue yeabHOU TEIIOEMKOCTH.

0e3 coBepieHus: paboTsl. KoHBeK1us, TEIIONPOBOAHOCT, n3ny4eHnue. Ko-
ITMuecTBO TeMIOThl. TernnoéMKocTs Tena. Yoenvras u monsapnas menio- ém-
Kocmu eewjecmsa. Ypaenenue Maiiepa. Y ienbHast TENI0Ta CTOPAHUS TOM-JIU-
Ba. Pacuér kosmyecTBa TeIoTh pu Temonepenaye. [Touarue 06 agua-
O0atHOM Tporiecce. [1epBrlil 3aKOH TepMOJMHAMUKY. BHYTpeHHSs SHEprusl.
KonnyecTBo TEIUIOTHI U paboTa Kak Mepbl U3MEHEHUs BHyTpeHHel sHeprun T /]
CUCTEMBI.
BTopoii 3aK0H TEpMOIMHAMUKH 11 PABHOBECHBIX IIPOLIECCOB: Yepe3 3a/1aH-
HOe paBHOBecHOe cocTossHue T/l cucteMbl IPOXOAUT €AMHCTBEHHAs a/i1a-
0ara. AGCONIOTHAs TeMIieparypa. BTopoii 3aK0H TepMOIMHAMHKH IS HEPaB-
HOBECHBIX ITPOLIECCOB: HEBO3MOXKHO IE€peaTh TEIJIOTY OT 00jee X0- JIOJHOrO
rena k 6osee HarperoMy 6e3 kommneHcanuu (Knaysnyc). HeoOparu-mocts
PUPOAHBIX IpoLeccoB. [ [puHIMIBI 1eHCTBUS TEMIOBBIX MAIIHUH.
KII. Makcumansuoe 3nauenue KIIJI. [{ukn Kapno. Dxonoruueckue ac-
[EKThl UCIIOJIb30BAaHMsI TEIUIOBBIX JBUTaTelell. TemnoBoe 3arpsi3HeHue OKpy-
PKArOIIEH CpEdbL. Texnuueckue ycmpoti-
Ccmea u mexnHono2uiecKue npoyeccuvl: X0JIO0ANIbHUK, KOHTUIIMOHED, TU3EIb-
HbI 1 KapOIOPATOPHBII IBUTATENHN, NAPOBAs MYPOUHA, NOJYUEHUE CEEPXHU3-
Kux memnepamyp, ymunuzayus « meniogvlix» 0mxo008 ¢ UCNONb308aHUEM
menni06o2o Hacoca, ymuauzayus OUOOp2aHUYecKko20 monauea O eulpa-
OomKu «mennogouy u snekmposnepeuu. lemoncmpayuu

1. I3meHenue Temneparypsl IpH aAuadaTHYeCcKOM paclIMpeHUH.

2. Bo3nymHoe OrHuBo.

3. CpaBHEHHE YIETHHBIX TETIOEMKOCTEH BEIIIECTB.

4. CriocoObl U3MEHEHUS BHYTPEHHEN SHEPTUu.

5. Uccnenoranue aanabaTHOTO MIpoIiecca.

6. KomnvromepHovle MoOenu meniogvlx oguzcameretl.
Yuenuueckuii sxcnepumenm, nabopamopusie pabomot, npakmuKkym

1. 3mepeHue yAeIbHON TEMI0EMKOCTH.

2. Uccnedosanue npoyecca ocmviéanus eeujecmsa.

3. Uccnedosanue aouabamuozo npoyecca.

4. H3yuenue 63aumoces3u SHepeuL MeNCMONEKYIAPHO20 83AUMOOEUCEUS
1 memnepamypol KUNEHUsi HCUOKOCHE.

3.3 ArperaTHbie cocTostHHS BerectBa. Pa3opbie mepexos! (5 yacos)

3.3 ArperaTHbie cocTOsIHHS BemecTBa. Pa3opbie mepexo/s! (14 gacos)

[TapooOpazoBanue u koHaeHcanus. Mcnapenue u kunenue. AOCOTIOTHAS U

[TapooOpa3zoBanue u KoHAeHcanus. MicnapeHnue u kumnenue. Y neabHas
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OTHOCHUTEIIbHAs BJIAKHOCTH BO3ayxa. HacwllleHHBIN nap. YnaenbHas Tel-
mota mapooOpazoBaHus. 3aBUCUMOCTh TEMIEPaTyphl KUIEHUS OT JlaBie-
HUS.
TBépnoe Teno. Kpucrammmueckue u amopdubie Tena. AHU30TPOIHS CBOMCTB
KpucTtaioB. Kuakue kpucramuisl. CoBpeMeHHble MaTepuaisl. [1naBienue u
KpucTayuM3anus. Y 1eibHas Temiora miasineHus. Cyonuma-1us.
YpaBHEHHE TemI0BOro OajiaHca.
Texnuueckue ycmpoucmea u npakmuieckoe npumenerue: TArpOMETP U IMCU-
XPOMETP, KaJJOPUMETP, TEXHOJIOTUH TOJYYSHHS] COBPEMEHHBIX MaTepHU-aJiOB,
B TOM YKCJI€ HAHOMAaTEpPHAJIOB, U HAHOTEXHOJIOTUH.
/lemoncmpayuu
1. CgoiicTBa HaCHILIIEHHBIX MTAPOB.
2. Kurienve npy MOHWKEHHOM JIaBJICHUU.
3. CriocoObI M3MEpEHUs BIAKHOCTH.
4. HabmoneHre HarpeBaHus U IIABJICHUS KPUCTAJUIMYECKOTO BEIECTBA.
5. JleMoHCTpanys KpUCTAIIIOB.
Yuenuueckuit sxcnepumenm, nabopamopnsvie pabomot
1. I3amepeHne OTHOCUTENLHOMN BIQKHOCTH BO3/IyXa.

TEIUIOTa apooOpa3oBaHUsI.

Haceimennsie u HeHachIIeHHbIEe apbl. KauecTBeHHAas 3aBUCUMOCTbD TJI0T-
HOCTH U JIaBJICHHS HACBILIEHHOTO Mapa OT TeMIIepaTyphl, UX HE3aBUCHU-
MOCTb OT 00bE€Ma HACBIIIEHHOTO Mapa. 3aBUCUMOCTh TeMIIepaTyphl KHIIe-
HUSI OT JABJICHUS B KUIKOCTH.

BnaxxHocTs Bo3ayxa. AOCONIIOTHASA U OTHOCUTENbHAS BIKHOCTb. TBEpHOE
reno. Kpucranmueckue u amopHbIe Tena. AHU30TPOIHSI CBOMCTBKPHUCTAI-
moB. [11aBnenue u kpuctamm3anus. Y aenbHas Teriora riasienus. Cyonu-
Marusi.

lechopmayuu meépoozo mena. Pacmscenue u cocamue. Cosue. Mooy
FOnea. Ilpeden ynpyeux oegpopmayuii.

Tennosoe pacuupenue scuokocmetl u meépovix mei, 00bEMHOE U TUHel-
Hoe pacuiupenue. AH2apMOHU3M MENI08bIX KOLEOAHUL Yacmuy euecmea
Kak npuyuna menyiogo2o pacuiupenus mei (Ha KaiecmeeHHoOM YpoeHe).
/Ipeobpazosanue snepeuu 8 hazosvix nepexodax. Ypasnenue meniogozo
Oananca.

/logepxnocmmuoe Hamsicenue. Koagpuyuenm nosepxnocmuoeo Hamsice-
Hus. Kanunnsapuvie aenenus. /lasneHue noo UCKPUBIEHHOU NOBEPXHOCHBIO
breuoxocmu. @opmyna Jlannaca.

Texuuueckue ycmpoticmea u mexHoao2uyecKue npoyeccyl: KuaKue Kpu-
CTaJlJIbI, COBPEMEHHBIE MaTEPHAIIHI.

Ulemoncmpayuu

TemoBoe pacmmpenue. CBOMCTBA HACHIIIEHHBIX MapoB. Kunenue. Kure-
HUE TPU IOHUKEHHOM J]aBJICHUU.

3 mepenue cunvl nogepxHocmuo2o Hamsxcenus. Onvlmol ¢ MbLIbHbIMU
naeHKamu.

Cmauueanue. Kanunnapuoie aenenus. Mooenu HenblomoHo8CKOU HUOKO-CMU.
CriocoObl U3MepeHus BIaKHOCTH. McclienoBanne HarpeBaHus U TUIaBlie-
HUSI KPUCTALTHYECKOTO BEIIECTRA.

Buowvl dechopmayuil. Habnrodenue manvix depopmayuti. Yuenuueckuii
hKCcnepumenm, 1ad6opamopnsle padomol, npakmukymlzyuenue 3axo-
HOMepHoCcmell ucnapenus HeUuoKocmell.

I3 mepenue yoenvHoll menaiomsl niasieHus ibod.

I3 uenue ceoucme HacbleHHbIX Napos.
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3MepeHue aOCOMOTHOM BIAYKHOCTH BO3/IyXa U OIIEHKA MaCChl TApPOBB
[TOMEIIICHUH.

I 3mepenue Koaghdpuyuenma nosepxHOCMHO20 HAMANCEHU.

3mepenue mooyns FOnea. Uccrnedosanue 3asucumocmu degpopmayuu pe-3u-
H06020 0OpA3YA OM NPUTLOINCEHHOU K HEMY CUTBL.

Tema 4. DnextpoanHamuka (22 yaca)

Tema 4. Dnexrpoaunamuka (54 vaca)

4.1 Dnexrpocraruka (10 gacoB)

4.1 Dnextpuyeckoe mose (24 yaca)

DneKTpu3anusl Tea. DJIEKTPUYEeCKUi 3apsi. [IBa BUAA AJIEKTpUYECKUX 3a-
psinoB. IIpoBOOHUKH, OUAJIEKTPUKH M MOJIYHNPOBOAHMKH. 3aKOH COXpaHe-
HUS QJIEKTPUYECKOTO 3apsja.
BsaumopeiictBue 3aps10B. 3akoH Kynona. ToueuHbli 35eKTpUUecKuii 3a-
psin. DnexkTpudeckoe noje. Hanpspk€HHOCTh anekTpudeckoro nosst. [Ipun-
(U1 CYNIEPIIO3ULIMN NIEKTPUUECKUX MTOJIEH. JINHUY HaNpsKEHHOCTH dJIEK-
TPUYECKOTO MOJIS.
PaboTa cui anekrpoctaruyeckoro noist. [lorennuan. PasHocts norenua-
10B. [IpOBOHUKY M TUANIEKTPUKU B AIEKTPOCTATUYECKOM MoJie. Juamex-
TprYecKasi IPOHULIAEMOCTb.
JnekTpoéMkocTb. KonneHcaTop. D1eKTpo€MKOCTh INIOCKOr0 KOH/IEHCa-TOPa.
DHEeprus 3apsHKEHHOI0 KOHAEHCATOopa.
Texnuueckue ycmpoticmea u npakmuyeckoe npumeHeHue. SIEKTPOCKOIL,
PIIEKTPOMETP, DJIEKTPOCTATHUECKas 3allluTa, 3a3eMJIEHHE 3JIeKTpOonpHoo-
[POB, KOHAECHCATOP, KOMUPOBAJIBHBIN anmapar, CTpyWHbINA IPUHTED.
/lemoncmpayuu

1. YcrpoiicTBO M pUHIMI ASHCTBUS 3JIEKTPOMETPA.

2. BzaumopeiicTBre HadIeKTPU30BAHHBIX TEIL.

3. DAeKTpuvecKoe MmoJie 3apsHKEHHBIX TeJl.

4. TIpOBOTHUKH B JIEKTPOCTATUYECKOM TOJIE.

5. DnekTpocTaTuyecKast 3ammTa.

6. JIMDIIEKTPHUKH B DJIEKTPOCTATHYECKOM TIOJIE.

7. 3aBUCUMOCTb JIEKTPOEMKOCTH TIOCKOTO KOHJIEHCATOpa OT IO 1

ITIaCTUH, paCCTOAHHUA MCXKIY HUMU U }Il/IaJIeKTpI/I‘IeCKOﬁ IIPOHUIIACMOCTH.

8. DHeprus 3apsHKEHHOT0 KOHACHCATOPA.
Yuenuueckuit sxcnepumenm, nabopamopnsvie pabomot
1. MI3mepeHue 351eKTpoEMKOCTH KOHIEHCATOpa.

DNIeKTpU3aIus Tel U €€ MPOosIBICHUS. DJIEKTpUUeCKui 3apsa. JlBa Buaa
PIEKTpUYECKUX 3apsaoB. [[pOBOAHUKH, TUAIEKTPUKU U TOJIYIPOBOJHUKH.
(DNIEMEHTAPHBIN ANEKTPUYECKUH 3apsil. 3aKOH COXPAHEHUS JIEKTpUYe- CKO-
o 3apsijaa.

B3anmopeiictBue 3apsanoB. Toueunsie 3apsabl. 3akoH Kynona. Dnexkrpuye-
ckoe nosie. Ero fgeiictBre Ha anekTpuueckue 3apsapl. Hanpsyk€HHOCTD iiek-
Tprueckoro noJst. [poOusiii 3apsn. JInHUN HaPS-KEHHOCTH HIIEKTPUUECKOTO
oJisi. OAHOPOIHOE ANEKTPUUECKOE MOJIE.

[loTeHIMATBHOCTD 3JEKTPOCTATUUECKOI 0 MoJisl. Pa3HOCTh MOTEHLMAIOB U
HanpsokeHue. [loTeHnmanbHas 3Heprus 3apsaa B 3JIEKTPOCTaTUYECKOMIIO-

ne. [loTenuuan anexTpocraTiyeckoro nojs. CBs3b HaPSHKEHHOCTH

MOJIsl ¥ Pa3HOCTH MOTEHIMANIOB JJISl 2IEKTPOCTATHYECKOTO oI (KaK of-
HOPOAHOI'0, TAK U HEOJHOPOIAHOTIO).

[IpyHIMI CYTIEPIO3UIMH AIEKTPUUYECKUX MOJIEH.

[/ lone moueunoeo 3apsioa. l[lone pasnomepro 3apsixcennoti cghepwi. Ilone pas-ro-
lMepHo 3apsdicenHo2o no 0o6vémy wapa. Ilone pasHomepHo 3apsdicentoll becko-
Heunou niockocmu. Kapmunvl iunuti nanpsisxcénnocmu omux noneu

U SKEUNOMEHYUATLHBIX NOBEPXHOCMEL.

[IpOBOAHUKHN B 3JEKTPOCTATHUECKOM I0J€. Y CIOBHUE paBHOBECHUS 3apsi/IOB.
J/IMpIEeKTpUKU B 3JIEKTPOCTATUUECKOM ToJie. JuanexkTpudeckas mpoHHUIIae-
MOCTbH BEILIECTBA.

KonzaeHcarop. D1eKTpoEMKOCTh KOHAEHCATOPA. DIEKTPOEMKOCTb TNIOCKOTOKOH-
neHcaropa.

[/ lapannenvroe coedunenue konoencamopos. [lociedosamenvhoe coeoune-Hue
KoHOeHcamopos. JHEPrus 3apsHKEHHOT0 KOHIGHCaTopa.

/[guoiceHue 3apAHCEeHHOU Yacmuybl 8 0OHOPOOHOM deKmpuyeckom nose. Tex-
HUYecKue yCcmpoucmea u mexHoa02udecKue npoyeccsl: SIEKTPOCKOII, AIEKTPO-

METp, IEKTPOCTATHYESCKAS 3aUTa, 3a3EMIICHHE YJIEKTPOIPHOOPOB,
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KOHICHCATOPHI, 2eHepamop Ban de I paaga.

/lemoncmpauuu

Y CTpOoHCTBO M MPUHITUIT ACHCTBUS AJIEKTPOMETPA. DJICKTPUUYECKOE TOJIE 3a-
[PSKCHHBIX [APUKOB. DIEKTPHYECKOE MOJIE ABYX 3apsSKCHHBIX IJIACTHH.
IMooenv snekmpocmamuyeckozo eenepamopa (Bawu oe I paaga).
[[pOBOAHUKY B JIEKTPUUECKOM I10JI€. DIIEKTPOCTATUYECKAS 3aIIHUTA.
Yempoticmeo u Oeticmeue koHOeHcamopa NOCMOSHHOU U NePeMEeHHOU éM-
Kocmu.

3aBHCHUMOCTbH 3JIEKTPOEMKOCTH TUIOCKOTO KOHIEHCATOpa OT IUIOIIAIH T1a-
CTHH, PACCTOSTHUS MKy HUMHU M TIUIJICKTPUICCKOU MTPOHUIIAEMOCTH.
DHEprus JIEKTPUIECKOTr0 MOJIs 3apsHKEHHOT0 KOHIEHCATOPA.

3apsoxka u pazpsoka KoHOeHcamopa uepes pe3ucmop.

Yuenuueckuit sxcnepumenm, nabopamopnsvie pabomot, npakmukym
Oyenka cu 83auMo0eticmeus 3apsdHCeHHbIX mell.

[Habno0enue npespawjenus s3Hep2uu 3apsxHceHH020 KOHOeHCamopa  IHep-
U0 U3TTYYeHUs

ceemoouooa. Hzyuenue npomeKkanus moka 8 yenu, cooeparcaueli KOHOeHca-mop.
[Pacnpedenenue pasHocmu NOMeHYuanos (HanpsaiceHus) npu nociedosa-
menbHoM coeouHeHuu

Konoencamopos. Hccnedosanue paspsioa KoHoeHcamopa uepes pe3ucmop.

4.2 TlocTostHHBIHN 3mekTpruecKkuil Tok. TOKH B pa3HbIX cpeaax (12 yacos)

4.2 TToCTOSTHHBIH dIIEKTpHUECKHii TOK (24 yaca)

DNIEKTPUYECKUM TOK. Y CIIOBHSI CYIIECTBOBAHUS JIEKTPUIECKOTO ToKa. Mc-Tou-
HuKkU Toka. Cua Toka. I1ocTOSHHEIN TOK.

Hanpsoxenne. 3akon Oma 1 ygacTKa LETH.

DJIEKTPUYECKOE CONMPOTUBIICHUE. Y AETBHOE CONPOTUBIIEHNUE BEIIECTBA.
[TocnenoBarenbHOE, MapAIIIETBHOE, CMEIIAHHOE COEIMHEHNE IPOBOIHH-

KOB.

PaGora anekrpudeckoro Toka. 3akoH J[xoyns—IJIenna. MouHoCTh dJiek-
TPUYECKOTO TOKA.

/1C 1 BHyTpeHHEE CONPOTUBIEHUE UCTOUYHUKA TOKA. 3aKkoH OMa /1715 oJI-HOU
(3aMKHYTOH) 25IeKTprueckoit emnu. KopoTkoe 3aMbIkaHue.

DNEKTPOHHAsI POBOJUMOCTH TBEPJBIX METAJIOB. 3aBUCUMOCTb COMPO-THUB-
ITeHsT METaJUIOB OT TeMmIieparypbl. CBEpXIIPOBOAUMOCTb.

DJIEKTPUUECKUN TOK B BakyyMme. CBONCTBA 3JIEKTPOHHBIX ITyYKOB.

Cuna toka. [TocTossHHBIN TOK. Y CI0BHSI CyIIECTBOBAHUS IIOCTOSTHHOTO
biexTpudeckoro Toka. Mcrounuku toka. Hanpsoxkenune U u DJIC E. 3akon
OMa 111 yyacTKa LIETIH.

DIIEKTPUUECKOE COMTPOTUBIIEHHE. 3aBUCMOCTh CONIPOTUBIIEHUS! OJTHOPO/I-
HOTO MPOBOJIHUKA OT €0 JAJIMHBI U TUIOIIAIU TIONIEPEUYHOT0 CEUEHUS.

Y 1enpHOE COPOTHUBIIEHHUE BEILIECTBA.

[locrnenoBarenbHOE, MapauieIbHOE, CMEIIAHHOE COEIUHEHUE IPOBOJHU-
KoB. Pacu€r pasBeTBIEHHBIX anekTpuueckux nenei. /lpasuna Kupxeoga.
PaboTa snekrpuueckoro Toka. 3akoH Jxoyns—Ilenna.

MOIIIHOCTD AJIEKTPUYECKOTO TOKA. Tennosas mowHocms, evioensiemas Ha
pezucmope.

DJIC 1 BHyTpEeHHEE CONPOTUBIICHHE UCTOYHMKA TOKa. 3akoH Oma s
[MOJTHOM (3aMKHYTOM) 3JIEKTpUUECKON 1enu. MOIHOCTh UICTOYHUKA TOKA.
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[TomynpoBoauuku. COOCTBEHHAS U TPUMECHAST TPOBOAMMOCTE TIOYIIPO- BOJ-
HuKOB. CBolicTBa p—N-niepexoaa. [1omynpoBoHUKOBBIE PUOOPHI. DIEKTPH-
UECKUM TOK B PACTBOpAX M paciuiaBax 3JEKTPOJIHUTOB. DIEKTPOIH-TUUECKAs
cconuanus. JIeKTPOIIn3.

DIEKTPUUECKUN TOK B razax. CaMOCTOSATEIbHBINA U HECAMOCTOSTEIIbHBIAPA3PSL.

Mounnus. [lnazma.
Texuuueckue ycmpouicmea u npakmuyeckoe npumeHenue . aMInepMeTp, BOJb-
TMETP, PEOCTAT, UICTOYHUKH TOKA, JJIEKTPOHArpeBaTeIbHbIE TIPUOOPHI, IIEK-
TPOOCBETUTENbHBIE IPUOOPHI, TEPMOMETP CONPOTUBIICHHUS, BAKYyM- HbIH JH-
0J1, TEPMUCTOPHI M (POTOPE3UCTOPHI, TOTYIPOBOJHIUKOBEII N0/, TaJIbBAHUKA.
/lemoncmpayuu

1. VI3smepeHue CHITbI TOKA U HATTPSKEHHSL.

2.  3aBUCHMOCTH CONPOTHBICHHS HUIHMHIPUYECKUX MPOBOTHUKOB OT

JUIMHBI, TUIOIA/IM MTONIEPEYHOro CEYEeHUsl U MaTepuaa.

3. CMenranHO€ COeIMHEHHUE TPOBOIHUKOB.

4. ITpsamoe uzmepenue DJ]C. KopoTkoe 3aMbIkaHHE TalbBAHUYECKOT'O 3J1€-

MEHTa U OllEHKa BHYTPEHHETO COIIPOTHBIICHUSI.

5. 3aBHCHUMOCTb CONPOTUBIICHUS METAJIIOB OT TEMIIEPaTyphI.

6. IIpoBOAMMOCTB DIIEKTPOJIUTOB.

7. VckpoBoii pa3psii M MPOBOJUMOCTb BO3yXa.

8.  OnHOCTOPOHHSAS MPOBOJMMOCTD JHOAA.
Yuenuueckuit sxcnepumenm, nabopamopnsie padomuot

1. VI3y4yeHune cMeIIaHHOTO COEMHEHUS PE3UCTOPOB.

2. N3mepenne D/1C ucToyHMKa TOKA U €r0 BHYTPEHHEI'0 COMPOTUBIICHHUS.

3. HabOurotenue anexTposmsa.

KopoTkoe 3aMbIkaHue.

[Konoencamop 6 yenu noCmosiHHO20 MoKa.

Texnuueckue ycmpoucmea u mexHoaio2uiecKue npoyeccvl: aMInepMerp,
BOJILTMETP, PEOCTAT, CYETUMK ICKTPUUECKOM SHEPTUU.

Vlemoncmpayuu

3MepeHue CUiibl TOKa U HAIPSKEHUS.

[V ccnedosanue 3a6Ucumocmu Cuibl moKa Om HaAnpsiCeHus 0 pe3ucmopa,
1aMAbl HAKAIUBAHUSL U C8ETOOU0OA.

3aBHCUMOCTb COMPOTUBIICHUS IWINHAPUIECKUX MPOBOJIHUKOB OT JUTHHBI,
[UIOIIA/IA TIOTIEPEUHOT0 CEUEHUS M MaTepuana.

Vccnedosanue 3a8UcUMoOCmu cuibl MOKA Om CONPOMUBLEHUSA NPU NOCMO=5H-
HOM HanpsceHUU.

[Ipsimoe n3mepenue I/C. KopoTkoe 3aMbIkaHuE TaibBaHUUYECKOIO AJIe-
MEHTa U OIICHKA BHYTPEHHETO CONPOTUBICHUS. Cnocodwbl coeduneHus uc-
mounuxos moka, I[C bamapeil.

U ccnedosanue pazHocmu nOMeHYUani08 mexcoy noocamu UCMoYHUKA
moxa om cuibl moka 6 yenu.

Yuenuuecxkuit sxcnepumenm, nabopamopnuvie pabomul, npakmuxym

[ ccnedosanue cmeuanno2o coeouHerus pe3ucmopos.

3 mepenue yoenbHo2o conpomueieHus npo8oOHUKOS.

Hccnedosanue 3a8UcCUMOCmu Cuibl MOKA OM HANPANCEHUS 0I5 IAMNbIHAKAIU-
GamLsL.

Yeenuuenue npeoena usmepenus amnepmempa (6orvmmempa). Usmepe-
Hue D/1C 1 BHYTpEHHETO COITPOTUBIIEHUS UCTOYHHKA TOKa. Mccredosanue
zasucumocmu I/]C eanveanuuecko2o snemeHma om epe-meHu npu Kopom-
KOM 3aMbIKAHUU.

[ ccnedosanue paznocmu nOmeHyuano8 mexcoy noaocamu UCMoYHUKA
moxa om cuibl moka 6 yenu.

[ ccnedosanue 3asucumocmu noae3Hot MOWHOCMU UCMOYHUKA MOKA OM
Cunbl MoKa.

HabmtoneHue anekTponausa

4.3 Toxu B pa3HbIX cpenax (6 yacoB)

DIIEKTpHUYECKasi MPOBOAUMOCTh PAa3JIMYHBIX BEIIECTB. DJIEKTPOHHAs IPO-
BOJMMOCTB TBEPABIX METAJIJIOB. 3aBUCUMOCTb COITPOTUBIIEHUS METAJJIOB OT
reMieparypbl. CBEpXIIPOBOAUMOCTD.
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DNEKTpUUECKUH TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyukoB. [Toiy-
npoBoAHUKH. COOCTBEHHAs U IPUMECHASI IPOBOUMOCTD MOJTYIIPO- BOAHU-
KoB. CBoiicTBa p—N-niepexoxaa. IloxynpoBoHIKOBEIE TPUOOPHI. DIEKTPH-
YECKUI TOK B 3JIEKTPOIUTAX. DIEKTPOIUTHUECKAS TUCCOLUAIUA. DIIEKTPO-
mu3. 3akonbl Dapanes 11 ANEKTPOIIN3a.

DIIEKTPUYECKHI TOK B razax. CaMOCTOSATEIbHBIN 1 HECAMOCTOSATEIbHbIN
[pa3psAn. PasiMuHble TUIIBI CAMOCTOATENBHOIO paspsaa. Monnus. [1nazma.
Texnuueckue ycmpoticmea u npakmuyeckoe npumeHenue: ra3opaspsiHble
TaMITbI, SJIEKTPOHHO-JIy4eBasi TpyOKa, MOIyIPOBOAHUKOBBIE IPUOOPHI:
1o, TpaH3ucTOp, GOTOANOM, CBETOIUO; TalbBaHHUKA, paUHUPOBAHKE
ME/IM, BbIIIaBKA aJIIOMUHUS, JJIEKTPOHHAs MUKPOCKOIIHS.

Vlemoncmpayuu

3aBHCUMOCTbH COIIPOTUBIIEHHSI METAJIIOB OT TeMieparypsbl. [IpoBoaumocts
PIIEKTPOJIUTOB.

3akonvl anexkmponuza apaodes. Hckposotl pa3psao u nposoouMocnv 603-
oyxa.

CpasHenue npogooumocmu Memaiios u noaynpo8oOHUKOS.
OQHOCTOPOHHSIS TPOBOAUMOCTD AUOAA.

Yuenuueckuii sxcnepumenm, naéopamopnuie pabomol, npakmuxym
Habmtonenue snextponusa. M3mepenue 3apada 00Ho8aneHmHo20 uona. Hc-
c1e008anue 3a8UCUMOCIU CONPOMUBIIEHUS] MEPMOPE3UCOPA OM meM-nepa-

mypoi.
CHamue 8onbm-amnepHoli XapaKxmepucmuku ouooa.

OU3NYECKNU ITPAKTUKYM (16 yacos)

Cnocobvl uzmepenust QuuYecKux GeluuyuH ¢ UCHONb30BAHUEM AHAN0208bIX U
UUPDPOBLIX  UBMEPUMETLHBIX NPUOOPO8 U KOMNBLIOMEPHbIX OAMYUKOBbIX ClU-
cmem. Abconommuvle U omHOCUMENbHBIE NOZPEUHOCIU USMEPEHUL (DUBUYECKUX
senuyun. Oyenka epanuy nocpewHocmell.

/IposedeHue KOCBEHHbIX U3MepeHUll, UCCIe008aHull 3a8ucumocmelt Qu3su-
UeCKUX BeIUYUH, NPOBEPKA NPeOlONCEHHbIX 2unome3 (8bloop u3z pabom,
ONUCAHHBIX 8 MEeMaAMUYecKux pas0enax « Yuenuueckuu sKkcnepumenm, na-
OopamopHbvie pabomol, NPAKMUKYMY).

Pe3seps (2 vaca)

Peseps (10 yacoB)
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TemaTnveckoe niaanupoBanue kKypcalO kiacc

bazoBsIii ypoBeHb (2 yaca)

Yray6nenusiii ypoBeHsb (5 4acoB)

HUYecKoro ABmkeHus. Cucrema orcuéra. Tpaekro-
pust. [lepemernienne, CKOPOCTh (CpeaHSSI CKOPOCTD,
MIHOBEHHAsl CKOPOCTh) U YCKOPEHHE MaTepUalIbHOM
TOYKH, UX MPOSKIIUU HA OCH CUCTEMBI KOOP/IMHAT.

Koi-B0 [Tema: ®@u3uKa M MeTOAbI HAYYHOT0 MO3HAHUS 2/54 Koi1-BO
4acoB yacoB
1 du3uka — Hayka o npupone. Hayunsie MeTosl 11o-
3HAHUA OKpYXkaromiero Mupa. Posib sxkciepumMenTa u
TEOPHH B MIPOIIECCE TIO3HAHUS MPUPOJIBL. DKCIIEpU-
MeHT B pusuke. MoaenupoBanue GU3NYeCcKux siBiie-
HUI 1 IIPOLIECCOB.
J/lemoHcTpanuu 1. AHaIOroBbIe U HU(PPOBBIE U3Me-
pUTEIbHBIE TPUOOPHI, KOMITBIOTEPHBIC ATYHKH.
1 Hayunsle runore3pl. Gu3ndeckue 3aKOHBI U TEOPUU.
["paHUIbl IPUMEHUMOCTH (PU3NYECKUX 3aKOHOB.
[Tpunin cootBercTBUs. Pons u MecTo ¢pusuku B
(bOopMUPOBaHUN COBPEMEHHOW HAyYHOW KapTHHBI
MUpa, B TPAKTUYECKOHN JCATEILHOCTH JIFOJICH.
Cnocobul uzmepenus (usuieckux eeauyun (AHaI0208vle U Yyugdposvie usmepu- 1
menbHble NPUOOPLI, KOMNbIOMEPHblE 0amuUKossie cucmemsl). Iloepewnocmu u3-
Mepenull (husuueckux senuyut (abCoOmMHas U OMHOCUMENbHAS).
Mooenuposanue usuyeckux asieHutl u npoyeccos (mMamepuanvHas mouxa, ao- |1
COIIOMHO MBEPA0e Meno, UOEAIbHAS HCUOKOCHb, UOeaNbHbll 2a3, MOYeyHbll 3d-
D510).
Ulabopamopnas paboma: Hzmepenue cunvt moka u Hanpsaxcenus 6 yenu nocmo- |1
SIHHO20 MOKA NPU NOMOWU AHANI0208bIX U YUDPOBBIX UsMEPUMENbHBIX NPUOO-
pos.
Tema: Mexannka  18//354
Kunemaruka 4/104
1 Mexanndeckoe aBmkeHme. OTHOCHTEIILHOCTE MeXa-
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CioxkeHHe epeMEILEHUH U CII0KEHUE CKOPOCTEN.
PaBHOMEpHOE U PaBHOYCKOPEHHOE MPSMOJIMHENHOE
nBroKeHue. I'paduku 3aBUCUMOCTH KOOPAUHAT, CKO-
POCTH, YCKOPEHUS, IyTH U NepEMELICHUs MaTepH-
QIbHON TOYKM OT BpeMeHu. CBOOOJIHOE Na/IeHNE.

Y ckopeHre CBOOOHOTO T ICHHUS.

/[suoicernue mena, OpouleHHO20 noo YoM K 20PU3OHMY.. 1
Basucumocms Koopounam, ckopocmu u yCKopeHusi MmamepuanbHou mouku om |1
Bpemenu U ux epaghuxu
Pewenue 3aoay no meme «/leusicenue mena, 6poutenno2o noo yeaom K copu- |1
30HmMY. »

KpuBonuneiinoe nBrxeHue. JIBuxkeHne MaTepuaib-

HOW TOYKH 110 OKPYKHOCTH C TIOCTOSTHHOH TI0 MOJTYJTIO

CKOPOCTBIO. YTJIOBast CKOPOCTb, JINHEHHAs! CKOPOCTb.

[lepuon u yactora obpamenus. LlenTpoctpeMurens-

HOE YCKOpEHUE

UTaGopaTopHas pabota: M3yueHue HepaBHOMEp- HOTO

TBUKEHHUS C IIENIBIO ONPE/IeNIeHNsI MTHOBEHHOM

CKOPOCTH.
. [Jenmpocmpemumenvhoe (HopmanbHoe), KacamenvbHoe (maneenyuaibroe) u noi- |1
HOe yCKopeHue MamepuaibHoU MoKy
Peutenue 3aday 1
Ulabopamopnas paboma: Hccnedosanue 3agucumocmu nepuooa oopawerus kouu- |1
ueCK020 MAAMHUKA OM €20 Napamempos

lunamuka 7/10u+

[IprHIMn oTHOCUTENbHOCTH ["anunes. [lepBblii 3a-

KOH HproToHa. IHEeprmanbHble CHCTEMBI OTCYETA.

Macca Tena. Cuna. [IpuHIun cynepno3unuu Cuil.

[Bropoii 3akoH HproTOHA 1151 MaTEpUaIbHONW TOYKH.

Tpetuii 3akoH HproTOHA 17151 MaTepUaIbHBIX TOYEK
Heunepyuanvhvle cucmemuvl omcyéma (onpedenenue, npumeput). Bec mena, dsu- |1

DICYUECOCA C YCKOPERUEM
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Cratuka (1 u3 4) Crnoowcenue cu, NPULOHCEHHBIX K MEEPOOMY MeY.

Cratuka (2 u3z 4) Llenmp msoicecmu mena.

3aKoH BceMupHoro Tsarorenus. Cuina tspkectu. Ilep-
Basi KOCMUYECKasi CKOPOCTh

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

IKBUBAIEHMHOCb 2PABUMAYUOHHOU U UHEPMHOU MACChl. 3A8UCUMOCTb YCKOpe-
HUs C60000H020 NAOEHUsL OM 8bLCOMbL HAO NOBEPXHOCNBIO NIIAHEMbL U OM 2e02Pa-
buueckoii wiupomul. /[gudsicenue HebecHblx men u ux cnymiukos. 3akonvl Kennepa.

/[asnenue. [ uopocmamuyeckoe oasnenue. Cuna Apxumeoa

Peutenue 3a0aq o meme ((ﬂMHCZMuKa»

Tpenue. Buabl TpeHust (IOKOsI, CKOJIbKEHMsI, Kaye-
Hus1). Cuita TpeHus. Cyxoe Tpenue. Cuia TpeHus
CKOJIbJKEHUS U cuiia TpeHus nokost. Koappunuent
TpeHust. Cuila CONpOTUBIIEHUS TP JIBUKEHUH TENa
B KMJIKOCTH WJIU Ta3e.

[TocTynarensHO€E U BpalllaTeIbHOE IBUKEHUE a0CO-
ITFOTHO TBEPIOTO TENA.

MOMEHT CUJIBI OTHOCHUTEIBLHO OCH BpaleHus. [1ineqo
CUJIBL. Y CIIOBHSI pABHOBECHS TBEPIOTO TENA.

(Cratuka 3 u3 4) Vcemotiuusoe, neycmoiiuugoe, be3paziuunoe pasHosecue. Jlabo-
pamopnas paboma: Usmepenue kodgpuyuenma mpenus no eeruyune y2no-6020
Koahpuyuenma zasucumocmu Fmp(N).

[ Ipakmukym «H3mepenue pagnodeticmayoujeti cui npu 08uxceHuu bpycka no
HAKJIOHHOU NAOCKOCTUY

[ Ipakmuxym « M3mepenue pasnooeticmsyroueti cui npu 08UdCeHul 6pycka no
HAKIOHHOU NIOCKOCTUY

UTaGopaTopHnast pabota «lccnenoBanue ycioBuii paB-
HOBCCHS TBépI[OFO TCJI1a, UMCIOILCTO OCh BPALICHU ).

(Cratuka 4 u3 4) JlabopartopHas pabora «M3ydeHne yCTOWYMBOCTH TBEPIOTO

TCJIa, UMCIOIICTO IJIOIIAaAb OIMOPHL.»

3aKoHbI cOXpaHeHusi B MexaHuke 6/10
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IMysibC MaTepUaNbHON TOYKH (Tea), CUCTEMBI Ma-

TepUabHbIX TOYEK. IMIyNIbC CUIIBI U N3MEHEHHE UM-
[yJbca Teaa. 3aKOH COXpaHEeHUs uMnyibca. PeakTus-
HOE IBUKECHHE

Momenm umnynvca mamepuanvrou mouxu. Ilpeocmasnenue o coxpamnenuu mo-
Menma uMnyivca 6 YeHmpanibHblX NOJAX.

[ [enmp macc. Teopema o osudiceHuu yeHmpa macc.

Peuienie 3a0a4 no meme «3axKom COXPAHEHUSL UMNYIbCa»

[PaboTa cribl. MOIIIHOCTE CHITBL.

Kunerndeckas Heprus MaTepuaibHol Touku. Teo-
pemMa 00 M3MEHEHUHN KHHETHYECKOW YHEPTHH.

Paboma cunvl Ha Maiom U Ha KoHeuHoMm nepemewjenuu. I paguyeckoe npedcmag-
neHue pabomsl CUTbL.

/ [pakmukym « M3mepenue umnyioca meia no mopmMo3HoMYy nymu. »

[ Ipakmukym «3mepenue umnynvca mena no mopmo3HOMY NYMU.»

[loTenumanpHas sHeprus. [loTeHnmanpHas sHeprust
yrpyro neopmMupoBaHHOM npykuHbL. [loTeHITMAB-
Hast SHeprHs Tena BOIM3u noepxHocT 3emiu. [lo-
TEeHI[MAIbHbIE U HEMTOTEHIUaIbHbIE CHIIbI. CBS3b pa-
0OTHI HETIOTEHIIMAJILHBIX CHJI C U3MEHEHHEM MeXaHH-
UECKON YHEPTUH CHCTEMBI TEIl

3aKOH COXpaHEHUsI MEXaHUYECKON SHEPTUU. Y Ipyrue
U HEeYIIpyrue CToNKHOBeHus. JlabopaTtopHas

pabota «3ydueHne abCoIOTHO HEYNIPYToro yaapa ¢
MOMOUIBIO IBYX OJAMHAKOBBIX HUTSHBIX MasTHUKOB)

[ lomenyuanvHas snepeusi meia 8 0OHOPOOHOM cpasumayuonHom noae. Ilomen-
YuanvbHas sHepeus meid 8 2pasumayuoOHHOM nojie 0OHOPOOHO20 Wapa (6HYmMpu u

GHE wapa). Bmopaﬂ KOCMU4YecKasl CKopocmbo. Tpembﬂ KocmudecKkas CKopocCnib.

29




Ypasnenue bepnynnu 0ns uoeanvrotl HcuoKkocmu Kaxk ciedcmeue 3aKona coxpare- |1
HU MEeXAHUYEeCKOU IHepIUl.
/labopamopnas paboma «Onpedenenue pabomol Cuibl MpeHusi NPU OBUNCEHUU 1
mena no HaKI0HHOU NAOCKOCTIU. »

Tema: MoaekyJsipHasi pusnka u TepMoauHaMuka 24/49

(OCHOBBI MOJIEKYJISIPHO-KMHETHYECKOHN Teopuu 9/15+3 (mpakTUKyMm)

(OCHOBHBIE TIOJIOKEHUS MOJIEKYJIIPHO-KMHETUUECKOM

TEOPHH U UX OINBITHOE 000CcHOBaHUE. bpoyHOBCKOE

nBrkenue. uddysus. Xapakrep IBHKEHUS U B3au-

MOJECMCTBUS 4acTHI] BelecTBa. Moenu cTpoeHus ra-

30B, )KHJIKOCTEH U TBEPABIX TEI U 00BICHEHUE CBOWCTB

BEIIECTBA HA OCHOBE 3TUX MOJEIIEH.

Macca u pazmepsl MoJekyi. KonnuecTBo BelecTna.

[locTostnHas ABoranpo. TemnoBoe paBHoBecue. Tem-

neparypa u e€ usmepenue. lllkana remneparyp Liens-

cust
Peutenue 3aday 1
|Peuterue 3aday 1
Ulabopamopnas paboma: Hccrnedosanue npoyecca ycmanosieHus meniogo2opas- |1
HOGecUsi Npu Men1000MeHe MeHcOy copayell U X0I00HOU 000U

Monens naeanbHoro raza. OCHOBHOE ypaBHEHUE MO-

IIeKyJIIPHO-KMHETUYECKOW TEOPUU UJICAIBHOTO Ta3a.

AOcoTFOTHAsI TeMITepaTypa Kak Mepa CpeHe KuHe-

TUYECKON YHEPTUU TEIIOBOIO JBUKEHHUS YACTHUIL

raza. [lIkana remnepatyp KenbBuHa.
IMooenv uoeanvrozco eaza 6 MKT: uacmuywl 2aza 08UdiCymcs Xxaomuyecku u He 1
63auUMO0eticmayom opye ¢ Opyeom
Cé53b abCoONOMHOU memMnepamypbt mepmoOUHAMUYECKOU cucmembvl co cpednel |1

Kunemuyeckou aHepeueﬁ nocmynamejlbHo20 menjloeoco osudiceHUs eé uacmuy
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Pewenue 3a0ay no meme « OcHosnoe YpaeHerRue MOJI@KyJZﬂpHO-KLlH€muV€CK012
meopuuy

["a30BbIe 3aKkOHBI. YpaBHeHHEe MenaeneeBa—Kiia-
neiipona. 3akoH JlanbToHa

I/Isonpoueccm B UACAJIbBHOM ra3€ C IIOCTOSIHHBIM KO-
JTHYCCTBOM B€IICCTBA

[ Ipakmuxym « MU3yuenue uzomepmuyeckoeo npoyecca (peKomMeHO008aHo UCNOIb30-
sanue yugposoil rabopamopuir). »

[ Ipakmuxym « M3yuenue uzomepmuueckoeo npoyecca (PeKomMeHo08aHo UCHOIb30-
sanue yughposoil 1abopamopuu). »

Pewenue 3a0ay no meme «l azoevie 3aKOHbLY

["padrueckoe nmpeacTaBiIeHUe U30IPOIIECCOB: U30-
TepMma, 130Xopa, n300apa.

JlaGopatopHas pabota: OnpezeneHre Macchl BO3yXaB
KJIACCHOM KOMHATe Ha OCHOBE M3MEpPEHHIA 00bEMa
KOMHAaTBI, 1aBJICHUS U TEMIIEPATyphl BO3AYyXa B HEH.

UlaboparopHas padora «3ydenue nzo0apHOro mporecca

Peutenue 3a0ay no meme «H3onpoyeccwl 6 udeanbHom 2aze ¢ NOCMOAHHbIM KOMU-
uecmseom eewecmsa. I paghuueckoe npedcmasierue U30nPoYeccos: U30mepma,uszo-
xopa, uzobapay

Pewenue 3a0ay no meme «H3zonpoyeccwvl 6 udeanvHom 2aze ¢ NOCMOAHHbIM KOU-
uecmeom eewjecmea. I paguueckoe npedcmasienue uzonpoyeccos: uzomepma,
u3oxopa, uzobapay

Oboowarowuii ypox no meme « OCHOBbL MONEKYIAPHO-KUHEMUUECKOL MeopuLLy

OcHoBbl Tepmoaunamuku 10/20

TepmoanHaMuueckas cuctema. BHyTpeHHsIs 3Heprus
TEPMOJIMHAMHYECKON CHCTEMBI U CITIOCOOBI €€ n3Me-
HeHus. KomnuecTBo TemoTsl U paboTa.

BHyTpeHHsIs SHEPTUsl 0OJHOATOMHOTO HUJI€AIbHOTO
rasa.

3aoanue enewnux ycaosuti ons T/ cucmemol. Buewnue u énympennue napa- mem-
poi. [lapamempor T]] cucmemol kak cpeonue 3HAYEHUs BEIUYUH, ONUCLIBAIO-UYUX €€

COCMOSIHUE HaA MUKDOCKONUYECKOM YPOBHE.
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Hynegoe nauano mepmoounamuxu. Camonpouseonvhasn peraxcayus T/ cucmemvik |1
mensi060My pasHosecuro.
Mooenv uoeanvHozo 2asa 6 mepmoouHamuke — cucmema ypasHenuii: ypaguerue |1
Menoeneesa—Knanetipona u evipasicenue 013 enympeHuetl dHepauu. Ycnosus
NPUMEHUMOCTNU DMOL MOOENU. HU3KAs KOHYEHMPAayUus 4acmuy, 8blcoKue memne-
pamypui

Bupl Teruionepeiayn: TemIonpoBOJHOCTb, KOHBEK-

(151, U3JIydEHHUe. Y 1eJIbHas TEIUIOEMKOCTD BEILECTBA.

KonruecTBO TEIIOTHI MIPH TeIIonepeiaye.

[Tonsitre 06 agunabaTHOM mporiecce. [1epBriit 3akoH

TePMOJIMHAMUKH
Keazucmamuueckue u Hecmamuieckue nPpoyecchyl. 1
Dnemenmapuas paboma 6 mepmoounamuxe. Boiuucnenue pabomeol no epaghuxy
npoyecca na pV-ouazpamme
Yoenvnas u monapras mennoémxocmu eewgecmesa. Ypasnenue Maiiepa 1
Yoenvnasa mennoma ccopanus monnusa. Pacuém xkonuuecmea meniomol npumen- (1
nlonepedaue

[ [puMeHeHre NepBOro 3aKOHAa TEPMOIUHAMUKHU K

n3omnporieccam. ['padudeckas uHTepripeTanus pa-

0OTHI raza.

Bropoii 3akoH TepmoauHamuku. HeobpaTumocTtsb

[TPOLIECCOB B IPUPOJE.
Pewenue 3a0au no meme «lIpumenenue nepeo2o 3aKona mepmooOuHamMuky K uzo- |1
npoyeccamy
[Konuuecmeo mennomsl u paboma Kaxk mepul usmeneHus: enympenueti onepeuu 1/ |1
cucmemul
Bmopoti 3aKoH mepMoOUHAMUKU 015 HEPABHOBECHBIX NPOYECCOB: HEBOZMONCHO 1

nepedams menyiomy om bojee X0J00H020 mena K Ooaee Hazpemomy be3 KOMNeH-
cayuu (Knaysuyc).

TerutoBble MalMHbL. [[pUHIMIBI TEWCTBUS TETUIOBBIX
MarmH. [IpeoOpazoBaHust YHEPTUH B TETIJIOBBIX Ma-
muHax. KIT/] tenmoBoi mammnsl. [ukn Kapao u ero
KII/JI.
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DKOJIOTUYECKHE TPOOIEMBI TeTIIIOIHEPTETHKH.
UlaGopaTopHas paborta «3mMepeHue yaeabpHON TeIio-
EMKOCTI

UlaGopatopHas pabota: VccrnenoBanue mporecca OCThIBAaHHS BELIECTBA.

[ Ipaxmukym «. Mccredosanue aouabamnozo npoyeccay

[ [pakxmukym « Hccneoosanue aouabamuozo npoyecca»

Obobwarowuti ypok no meme « OCHOB8bL MePMOOUHAMUKU»

ArperaTHble cocTosiHUsI BemecTBa. @a3zoBbie nepexoanl 5/14

[TapooOpa3oBanue U KOHACHCANMs. Micnapenue u ku-
neane. AOCOMIOTHAS U OTHOCUTEIbHAS BIIAXKHOCTD
BO31yxa. HacellieHHslil nap

Y nenpHas Teruiora napoodpazoBaHusi. 3aBUCUMOCTD
TeMIIepaTypbl KUIICHUS OT JIaBJICHUSI.

Hacviwennvle u Henacoluyennvle napvl. Kauecmeennas 3a8ucumocms niomHoCmuu
0asieHuss HACLIWEHHO20 Napa om MemMnepamypbl, Ux He3asUCUMOCHb Om 00b- éma
HacvlyeHHo20 napa. 3asucumocms memnepamypuvl KUneHus om 0deieHus 8
brcuoxocmu.

Pewtenue 3a0ay no meme «A6coniomuas u OMHOCUMENbHAS 6IANCHOCTb Y

/labopamopnas paboma «H3yuenue c8oiicme HaACbIWEHHbIX NAPO8. »

TBEpnoe Teno. Kpucramimnueckue u aMmopgHsbIe TeNa.
AHN30TPOINUS CBOMCTB KpUcTauioB. JKuakue kpu-
crajuibl. COBpEMEHHBIE MaTEPUAIIBI.

[ [naBiieHue U KpucTaUIM3aLus. Y IebHas TEIIOTa
ruiaBsieHus. CyonuMmanus. Y paBHEHUE TEIIOBOTO
OanaHca.

/[echopmayuu meépoozo mena. Pacmsoicenue u cocamue. Cogue. Moodyns FOnea.
[ Ipeden ynpyeux oeopmayuii.

Tennosoe pacuupenue sHcuokocmetl u meépovix mei, 00bEMHOE U TUHEUHOoe Pac-
wupenue.
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AHeApMOHUIM MENNO0BbIX KOIeOAHUN YACTUY 8eUieCm8ad KaK NPUYUHA MeNnI08020
pacwupenus men (Ha KauecmeeHHoOM yposHe).

UlaGopaTopas pabota «3MepeHrne OTHOCUTEIHHOM
BIIQYKHOCTH BO3/yXa.»

Ulaboparopas pabora «M3mepenne moaynst KOHra

O000maromuii ypok 1o TeMe «ArperaTHble COCTOS-
HUS BEILIECTBA

/Ipeobpazosanue snepuu 8 (hazosvix nepexodax. YpasHenue mennogoz2o 6a-
nanca.

/losepxHocmuoe namsicenue. Koaghduyuenm nosepxnocmuozo namsicenus. Ka-
NULIAPHBLE AGTICHUSL.

/[asnenue nood uCKpusIéHHolU nosepxHocmoio scuokocmu. @opmyna Jlannaca.

Tema: DiexkTpoaunamuka 22/54

JaexkTpocraTuka 10/ DiaexTpuyeckoe moJie 24

DnexTpusanus Tel. JNeKTpudecKuil 3apsn. Jsa Buna
PIIEKTPUYECKUX 3apsaaoB. [[poBOAHMKH, AU- dIIEKTpU-
KU 1 TIOJyTIPOBOJHUKHU. 3aKOH COXPAHEHHUS dJIEKTPHU-
ueckoro 3apsinaa. BzaumoneiictBue 3apsiaoB.3akoH
Kynona. ToueuHslii 2JIEKTPUYECKU 3apsil.

DnexkTpudeckoe nose. Hanpsyx€HHOCTD dy1eKTpuye-
ckoro nosst. [TpuHIun cynepno3unyu eKTpUIECKUX

rosiel. JInHuM HanpsHKEHHOCTH dJIEKTPUUYECKOTO TOJISL.

[lone moueunoeo 3apsoa. Ilone pasnomepro sapscennoii cgpepui. Ilone pasho-
(MepHo 3apadceHn020 no 00veéMy wapa

[lone pagnomepHo 3apadriceHHOU OeCKOHEYHOU NI0CKOCMU

|Pewienue 3a0a4

PaGota cui snekTpocTaruueckoro nomus. [loteHmuan.
Pa3HoCTh MOTEHIIMATIOB

[IpOBOAHMKY U AUDIEKTPUKHU B AJIEKTPOCTATHUYE-CKOM
nosie. J{uanekrpuueckasi IpOHULIAEMOCTb.
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I lomenyuanbHocms 21ekmpocmamuyecko2o nois. Ilomenyuanvuas snepeus 3a-ps- |1
0a 6 271eKmpocmamuyeckom noie.
[Kapmumbl 1unuil HanpsjicEHHOCMu 3Mux noael U IKBUNOMEHYUATIbHbIX N08ePXHO- |1
cmell.
Oonopoonoe snexkmpuueckoe noie. Cesizo HanpsiceHHocmu nojsi u paswocmu no- |1
menyuanoe 0iis INeKMpoCmMamuiecko2o nois (Kak 00HOpPOOH020, MAK U HEOOHO-
poonoco).

DnexktpoéMkocTs. Konngencarop.

DK TPOEMKOCTD ITIOCKOT'O KOHJICHCATOPA. DHEPTHSI

3apsHKCHHOI'O KOHJICHCaTopa
[ lapannenvroe coedunenue KOHOEHCAmMopos 1
[locnedosamenvhoe coeouneHue KOHOCHCAmopos 1
Ulabopamopnas paboma: Pacnpedenenue paznocmu nomenyuanos (nanpsicenust) |1
npu nocredosamenbHoOM coeOUuHeHUU KOHOEHCAmopos.

UlaboparopHas pabota «3mepeHue 3MeKTpoEMKOCTH

KOHJICHCATOPA.»

O06001amUN yPOK MO TeMe «INEKTPOCTATUKAY O06001amuN YPOK MO TeMe «IJIEKTPUUECKOE MOJIe)
/[6u0i1CeHUe 3apANCEHHOU YaCMUYbl 8 0OHOPOOHOM 2JIeKMPUYECKOM NoJle. 1
labopamophas paboma « Habniooenue npespawenus snepeuu 3apssfceHHo2o kon- |1
OeHcamopa  IHepeUio U3YyUeHUs: C8emoouood. »
Pewenue 3a0au 1

TexHu4YecKre yCTpoCTBa U MPAKTUYECKOE MPUMEHE-
HUE: 3JIEKTPOCKOI, SJIEKTPOMETP, JEKTPOCTaTHIE-
CKasl 3allUTa, 3a3€MJICHHE DIIEKTPOIIPUOOPOB,

TexHUuecKne yCcTpoiCTBa M IPAKTHYECKOE MpPUMEHE-
HUE: KOHJEHCATOp, KONMUPOBAIBHBIN ammapar, CTpyu-
HBII [IPUHTED

TexHu4eckre yCTpoicTBa U MPAKTUYECKOE TPUMEHEHHUE: KOHJIEHCATOp, KOMMPO-Balb-
HBII anmapar, CTpyWHBINA PUHTEP, cenepamop Ban oe I paaga.
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Peutenue 3a0au no meme « 3ﬂ€Kmpu’-l€CKO€ noie»

Peweriue 3a0ay no meme « 3/167{7’1’1]?1/[’-[66'1('06 none)

Obobwarowuil ypox no meme « nekmpudeckoe noiey

[MocTosTHHBII 3JIeKTpUYecKHii TOK. Toku B pa3Hbix cpeaax 12/30

DJICKTPUUYECKUI TOK. Y CJIOBUS CYIIECTBOBAHUS AJICK-
TPUYECKOTO TOKa. MIcTOuHMKM TOKA.

Cuita Toka. [locrosunsiii Tok. Hanpspokenue.

Hanpsocenue U u 3/]C E

HpakmuKyM «HUccnedosarnue 3a8ucumocmu Cuiibl moKa om HANPAINCERHUA ons
VIAMNbl HAKAJIUBAHUA. »

HpaKmuKyM «HUccnedosanue 3a8ucumocmu cuibl moxka om HANpANCEeHUs ONsANAMNbL
HAKAJTUBAHUA. )

3akoH OMa /1715 yyacTKa IeTH.
(DIIEKTPUIECKOE COMPOTUBIICHHUE. Y IEITBHOE COIPO-
TUBJICHUE BELECTBA.

HOCJ’IGI[OB&TGJ'H)HO@, napajajiCJbHOC COCAUHCHHUE IPO-
BOJIHUKOB. CMmemranHoe COCAUHCHHNEC ITPOBOJJHUKOB

Kom)encamop 6 yenu noCmoAHHO20 moka

Pewenue 3a0ay no meme «3axon Oma 015 yuacmra yenuy

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

PaGota snekTpruyeckoro Toka. 3akoH Jxoyns—
Ulenmia. MOIIHOCTB 3JIEKTPUYECKOTO TOKA.

O/1C u BHyTpeHHEE CONPOTUBICHUE UCTOYHUKA
Toka. 3akoH Oma J1J1s TOJTHOM (3aMKHYTOM) 3J1eK-
Tpudeckoi nenu. KopoTkoe 3aMbIKaHueE.
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Pacuém pazeemenénnuix snekmpuyeckux yeneu. llpasuna Kupxeoga

Pacuém pazeemenénuvix snexkmpuueckux yeneu. I[lpasuna Kupxeogha

Pacuém pazsemenénnuix snekmpuveckux yeneu. Ilpasuna Kupxeogpa

(OJIEKTPOHHAsE MPOBOJAUMOCTb TBEPABIX METAJUIOB.
3aBUCUMOCTh COTIPOTUBIICHUS METAJIJIOB OT TEM-TI€-
paTtypbl. CBEpXIIPOBOAUMOCTD.

DJIEKTPUYECKUH TOK B Bakyyme. CBONCTBA DJIEK-
TPOHHBIX IIyYKOB.

/labopamopnas paboma « Yeenuuenue npedena usmeperusi amnepmempa (80abm-
lwempa)»

|Pewienue 3a0au

|Pewienue 3a0au

[TonynpoBogHuku. CoOCTBEHHAs U IPUMECHAs IIPO-
BOJAMMOCTB MOJIYIPOBOAHUKOB. CBolicTBa p—N-T1e-
pexona. [TomynpoBoiHUKOBBIE TPHUOOPHI.

(JJIeKTpUYECKNi TOK B paCTBOpax M PacIiaBax 3JIeK-
TPOJIUTOB. DJIEKTPOIUTUYECKAS TUCCOLIMALIUS.
DIIEKTPOIIH3.

Baxonvr @apades 0 s1eKmpoausa.

Ulabopamopnas paboma: Hccneoosanue 3asucumocmu 3/[C eanveanuueckocose-
lMenma om epemeHu npu KOPOMKOM 3AMbIKAHUU

|Pewenue 3a0au

DJIEKTPUUYECKUI TOK B razax. CaMOCTOSTENbHBIN U
HECAMOCTOSTENBHBIN pa3psan. Monnus. [Ltazma.

UlaGopaTtopHnas paborta: U3mepenune DJIC u BHYT-peH-
HCT'O COIIPOTHUBJICHUSA UCTOYHHKA TOKA.

UlaGopatopHast pabota: McciienoBanue pa3HOCTH MOTEHITUATIOB MEXTy TTOJTFO-Ca-
MKW UCTOYHHUKA TOKA OT CHUJIbBI TOKA B LICIIN.
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Paznuunvie Munvl CAMOCMOImMenbHo20 paap;zc)a 1

[ Ipaxmukym « Cusmue 801bm-amnepHol XapaKkmepucmuxu ouood.» 1
[/ Ipakmukym « Cusmue 6016m-amnepHou XapaKkmepucmurxu Ouood. » 1
1 [loBTOpEeHME TeMbI «MexaHuKa»
1 [ToBTOpEeHME TeMbI «MexaHuKa» [ Ipakmuxym «M3mepenue pasHooeticmsayroweli cui npu 08uUdHceHuy 6pycka no
HAKIOHHOU NIOCKOCMU. »
/ Ipakmuxym « M3mepenue ko3 puyuenma nosepxHoCmnHo20 HamaNCeHUsL» 1
/ Ipakmuxym « M3mepenue ko3 puyuenma nosepxHoCmHo20 HamaNCeHusL» 1
1 [ToBTOpEeHHE TeMBI «ATperaTHble COCTOSHUS BEIlle-
CTBa»

[ToBTOpEHME TEMBI «ATrperaTHble COCTOSHUS BeIlle-

CTBa»
/3mepenue koaghuyuenma nogepxnocmnozo namscenusi Hsmepenue abco-nom- (1
HOU 61aJICHOCMU 8030YXA U OYEHKA MACCbl NAPO8 8 NOMeueHUU
/3 mepenue koaghduyuenma nogepxnocmnozo namsicenus Msmepenue abco-nom- (1
HOU 61AXCHOCMU 8030YXA U OYEHKA MACCHl NAPO8 8 NOMeujeHUU
Obobwarowuti ypox 1
68 Peseps 2/10 170
11 kJaacc
[ba3oBblil ypoBeHb (2 yaca) [Yruy0GJieHHbIH ypoBeHb (5 4acoB)
PA3/IEJT 4. DJIEKTPOJIMHAMUKA (11 u) PA3JIEJT 4. DJIEKTPOAMUHAMMUKA (27 u)
Tema 4. Maznummnoe none. Inexkmpomaznumnan unoykyus (11 u) Tema 4. Maznummnoe none (14 u)

[locTossHHBIE MAarHUTHI. B3auMoAeCTBUE TOCTOSIHHBIX MarHUTOB. MarHutHoe [B3auMoneiicTBre NOCTOSIHHBIX MarHUTOB U ITPOBOJHUKOB ¢ TOKOM. MarHuTHOE
rosie. Bektop MarHuTHOM MHAYKUUH. [[pHHIUIT CynIepnO3UIIMM MarHUTHBIX  [1os1€. BeKTop MarHuTHOM MHAYKUIUK. [[puHIMI Cyneprno3uiui MarHUTHBIX
nosield. JInanu maruuTHOM MHAYKUIMK. KapTuHa TMHUI MArHUTHON MHAYKIUU [osieid. JInHun MarHuTHOM MHAYKIKMKA. MarHuTHOE MOJIe NPOBOJIHHUKA C TOKOM
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[0JIsSI TOCTOSTHHBIX MAarHUTOB.
MarHuTtHoe 1oJie MpoBOIHUKA ¢ TOKOM. KapTuHa JIMHUN UHAYKIUN
MarHUTHOTO
MOJIsl JJTMHHOTO MPSIMOTO MPOBOJHUKA M 3aMKHYTOT'O KOJIBIIEBOTO MPOBOIHHKA,
KaTylku ¢ TokoM. OnbIT OpcTena. BzaumoneiicTBue mpoBOAHUKOB C TOKOM.
Cuna Amrnepa, €€ MOIy/Ib U HallpaBJICHUE.
Cuita Jlopenna, e€ MoAy/b U HarpapieHue. JBuxkeHne 3apsKeHHOU YaCTUIIbI
B OJTHOPOJTHOM MarHUTHOM IoJie. PaboTa cuiisl
Ulopenna. SIBiieHne 2IEeKTPOMarHUTHOM HHAYKIMK. [I0TOK BEKTOpa MarHUuTHOM
mHaykiuy. JJIC nHaykiuu. 3aKoH 3JIeKTpoMarHuTHOW uHAykuuu dapanes.
Buxpeoe anekrpuueckoe nosie. J]C MHAYKINY B TPOBOJAHUKE, IBHKYIIIEMCS
MOCTyNareIbHO B OMHOPOJHOM MarHuTHOM mnose. [IpaBuno Jlenma.
MuaykTuBHOCTD. SBNeHne camouHaAykuuu. I1C caMouHyKIuY.
DHEpPrusi MArHUTHOTO TOJISI KaTYIIKU C TOKOM.
DIIEKTPOMArHUTHOE TI0JIE.

Texnuueckue ycmpoiicmea u npakmuieckoe npumeHeHue: TOCTOSHHBIC
MarHUThI, AJIEKTPOMArHUTHI, JEKTPOJIBUTATENb, YCKOPUTEIH 3JIEMEHTAPHBIX
4acTUll, UHAYKIIMOHHAS TeYb.

Hemoncmpayuu
1. OmsiT Opcrena.
OTKJIOHEHHUE 3JIEKTPOHHOrO MMy4YKa MarHUTHBIM TIOJIEM.
JIMHUM MHOYKIMY MAarHUTHOTO TTOJISL.
B3anMopneiicTBue 1ByX POBOIHUKOB C TOKOM.
Cuna Amnepa.
[HerictBue cuiibl JIopeHIIa Ha HOHBI AIEKTPOIUTA.
SIBNEeHNE IIEKTPOMAarHUTHON MHIYKIMH.
IIpaBuio Jlenna.
3aBucumocth IOJ{C MHOYKIIMKM OT CKOPOCTH MU3MEHEHHUS MarHUTHOIO|
MTOTOKA.
10. SIBNeHNE CaMOMHYKIINH.
Yuenuueckuit sxcnepumenm, nabopamopnuie padbomut
1. M3ydyeHne MarHMTHOTO MOJI KaTyLIIKH C TOKOM.
2. HccnenoBanne neiCTBUS MOCTOSTHHOTO MATHATA HA PAMKY C TOKOM.
3. HccnenoBanue siBI€HUS 2IEKTPOMAarHUTHON MHTYKIUH.

© 0N oY s WD

(mpsiMOTo NMPOBOAHMKA, KaTYIIKU M KpyroBoro BuTka). OnsiT Opcreaa. Cuna
AMmnepa, e€ HarpasiaeHue U Monyib. Cuia JlopeHia, e€ HanpaBiIeHUue U MOJYIIb.
/IBI>KEHIE 3apsHKEHHON YaCTHIIBI B OTHOPOAHOM MarHuTHOM mose. PaGora cuibl
Ulopennia. MarnuTHoe nosie B BewecTse. Peppomazhemuxu, napa- u
ouamazHemuKu

Texuuueckue yCMpOﬁCWlGG U mexHoaocuyeckue npoyeccovl. IPHUMEHECHUEC

I[IOCTOSAHHBIX MAarHuToB, SJICKTPOMArHUTOB, TCCTCP-MYIIBTUMETP,
PIICKTPOABUTATEIb SIKOOH, YCKOPHUTEN AJIEMEHTAPHBIX YaCTHII.
Jemoncmpayuu

1. Kapruna nuHuil HTHIYKIIUU MarHUTHOTO IOJISL TOJIOCOBOTO M MOAKOBO-
00pa3HOro MOCTOSHHBIX MarHUTOB.

2. Kapruna nuHUNA MarHUTHOM HMHIYKIUU TOJNS JJIUHHOTO MPSMOTO
IIPOBOJIHUKA U 3aMKHYTOTO KOJIBLIEBOTO IMPOBOJHHUKA, KaTYIIKY|
C TOKOM.

3. BzammoneiicTBre AByX MPOBOJHUKOB C TOKOM.

4. Cuna Amrepa.

5. JleiictBue cuibl JIopeHIia Ha MOHBI AJIEKTPOJIHUTA.

6. HaOmronenue nBUKEHHS IMyYKa AJIIEKTPOHOB B MAarHUTHOM IIOJIE.

7. Ipuniun JEUCTBUSA 3IEKTPOUZMEPUTEIIBHOTO pudopa

MarHUTO3JIEKTPUUYECKON CUCTEMBI.
Yuenuueckuit 3xkcnepumenm, nabopamopnuie padomol, nPAaKmMuKym
WccnenoBanre MarHUTHOTO TOJIS TOCTOSIHHBIX MAarHUTOB.
UccnenoBanne cBOMCTB eppOMArHeTUKOB.
HccnenoBanue AecTBYS MOCTOSHHOTO MarHUTa Ha paMKy € TOKOM.
N3mepenue cuiibl Amnepa.
W3ydeHne 3aBUCHMOCTH CHJIBI AMIIEpa OT CHUJIBI TOKA.
OmnpeneneHne MarHUTHOM MHAYKLIMHM Ha OCHOBE HM3MEPEHHUS CHJIBI
Awmrnepa.

Sk wdE
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Tema 5. Inexkmpomaznumnuasn undykyus (13 u)

SIBIIEHUE SIIEKTPOMAarHUTHON MHAYKIUU. [I0TOK BEKTOpa MarHUTHOW MHAYKIUH.
OJIC nHayKIuu. 3aKoH 3JEeKTpoMarHuTHOW uHAYKuu @apanes. Buxpepoe
priekTpuueckoe noie. Toku @yko. 3/]C nHAYKIMY B TPOBOAHMKE, JBUKYIIEMCS
[1OCTyINaTeIbHO B OAHOPOAHOM MaruuTHoM mose. [IpaBuio Jlenia.

M HaykTuBHOCTB. Karyllika ”HAYKTUBHOCTH B LIENIN ITIOCTOSIHHOTO TOKA. SIBiieHue
camonHAyKuu. IJ]C caMOMHIYKIIMU. DHEPTysi MATHUTHOTO TOJISI KaTYIIKH

C TOKOM. DJIEKTPOMAarHuTHOE MOJIe

Texnuueckue ycmpoiicmea u mexrHonro2uieckue npoyeccvl: WHAYKIIMOHHAs]
Me4b, COJICHOW, 3alllUTa OT JICKTPU3ALMUMU TEeJ TMPHU JIBKCHHH B MAarHUTHOM
[moJie 3eMIIH.

lemoncmpayuu

1. HaOGnronenue siBIE€HUS JIEKTPOMAarHUTHON MHIYKIIUU.

Uccnenosanue 3aBucumoctu 3/1C MHAYKLIHMH OT CKOPOCTH HM3MEHEHUS

MarHUTHOTO MOTOKA.

3. Ilpaswuio Jlenna.

4. Tlagenuwe MarHuTa B aTlOMUHUEBOM (MEIHON) TpyOe.

5. SlBneHue caMOMHIYKIIHMH.

6. MHccnenosanme 3aBucumoct OJIC  caMOMHIYKIHMH OT CKOPOCTH|
M3MEHEHHUS CHITBI TOKA B IICTIN.

no

Yuenuueckuit skcnepumenm, nabopamopnvie pabomut, RPAKMUKYM
1. UccnenoBanue siBIEHUS dJIEKTPOMArHUTHOW MHIYKIIHH.
2. OmnpezneneHne MHIYKIIMA BUXPEBOTO MATHUTHOTO TIOJISL.
3. HccnenoBanue sIBICHUS CAMOWHTYKITUH.
4. COopka MOZIETH AIIEKTPOMAarHUTHOTO TeHEPaTopa.

PA3/IEJI 5. KOJIEBAHVM 11 BOJIHBI (24 )

PA3JIEJT 5. KOJIEBAHUS 1 BOJIHBI (60 1)

Tema 1. Mexanuueckue Konedanus u INeKmMpomMazHumHsle Koaieoanus

(94

Tema 1. Mexanuueckue xonevanus (10 u)
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KoneGarenbHast cuctema. CBOOOIHBIE MEXaHUUYECKHE KOTICOAHMUS.
["apmonuueckue konebanus. [lepuon, yactora, aMmuTyaa u gasza xkoneOaHUM.
[Ipy>KMHHBII MassTHUK. MareMaTu4eCKUii MassTHUK. YpaBHEHUE
rapMoHHUYecKHuX Kojebanuil. [IpeBpalienre s3Heprun Npu rapMOHUIECKUX
KOJICOAHUSX.
Konebarenbhblit KOHTYp. CBOOOTHBIE AIIEKTPOMArHUTHBIE KOJeOaHus B
MCaTbHOM KOJIeOaTeIbHOM KOHTYpE. AHAJIOTHSI MEXKTy MEXaHUYECKIUMHU U
brieKTpoMarHUTHBIMU KoseOaHusiMu. @opmyna TomcoHa. 3akoH coxpaHeHUs
HPHEPTUU B UJICAJIbHOM KojiebarenbHOM KoHType. [Ipeacrasnenue o
3aTyXxarolux KojeOaHusx. BelHyKIeHHbIE MEXaHUYeCKHE KoueOaHusl.
Pe3onanc. BeiHyXI€HHBIC 3JIEKTPOMAarHUTHBIE KOJIeOaHMUsI.
[lepemenHbIil TOK. CUHYCOUIAIbHBIN IEPEMEHHbIN TOK. MOITHOCTH
MEePEMEHHOTO TOKA. AMIUTUTYIHOE U JEHCTBYIOIIEE 3HAYEHUE CUITBI TOKA U
HanpspkeHus. Tpancdopmarop. [IpousBoacTBo, nepenaya u notpedieHue
DIIEKTPUUECKON YHEPTUU. DKOJIOTUUECKUE PUCKH MPU TTPOU3BOJICTBE
bieKkTpo3Hepruu. KynpTypa UCob30BaHMs 3JEKTPOIHEPTUU B TIOBCEHEBHOM
PKU3HU

Texnuueckue ycmpoiicmea u npaKmuyeckoe npumeHeHue. SIEKTPUYECKUi]
3BOHOK, TEHEPATOP MEPEMEHHOTO TOKA, IMHUU AJIEKTPONEepenay.

Hemoncmpayuu
1. HccnenoBanue mapamMeTpoB KosieOaTeabHOW CUCTEMBI (IIPYKUHHBIN
WM MaTeMaTUYeCKUN MasiTHUK).
HaGmronenue 3aryxarommx Kojie0aHu.
HccnenoBanue CBOMCTB BHIHYKICHHBIX KOJICOAHHIA.
HaGmronenue pezonanca.
CB0OOAHBIE PTIEKTPOMArHUTHBIE KOJIEOAHMUS.
OcuumiorpaMmbl - (3aBUCUMOCTA  CHJIBI TOKa M HANPSDKEHHS] OT
BPEMEHH ) JUIS AIEKTPOMArHUTHBIX KOJICOaHHIA.
7. Pe3oHaHC nmpu mociaeaoBaTeIbHOM COSTMHEHUH PEe3UCTOPa, KaTyIIKH
WHJIYKTUBHOCTU U KOHJIEHCATOPA.
8. Moaenb TUHUH AIIEKTPOIIEPEIavH.
Yuenuueckuii skcnepumenm, nabopamopnuie padomut
1. HccnenoBanue 3aBHCHUMOCTH Teprojia MaJibIX KojeOaHUW rpy3a Hal
HUTHU OT JJTMHBI HUTU U MAcChl rpy3a.

DU P W

KonebarenbHas cuctema. CBOOOTHBIC KOJICOAHMUS.
["apmonunyeckue konebanusi. Kunemarnyeckoe u JMHAMHYECKOE OMTUCAHHE.
(DHEpreTUYeCcKOe ONMMCAHNE (3aKOH COXPAaHEHHUS MEXaHHMUECKON SHEPTrun). Bui6oo
OUHAMUYECKO20 ONUCAHUS 2APMOHUYECKUX KOTeDAHULL U3 UX IHEP2emuiecko2o
U KUHEMAMUYECKO20 ONUCAHUL.
Amnaumyoa u ¢aza konebanuil. Ces3b amnaumyosbl KoaeOanul Ucxo0OHOU
BENUYUHBL C AMNAUMYOAMU KOLEeOAHUL € CKOPOCTU U YCKOPEHUSL.
[lepuron u yacrora konedanuid. [Tepron MasTbIx CBOOOIHBIX KOJICOAaHUIH
MaTreMaTH4eCcKoro MasiTHUKa. [leprnoa cBOOOMHBIX KoeOaHu MPYKUHHOTO
MasITHUKA.
[TonsTHE O 3aTyxaromux KojaeOaHusIX. BeiHyxneHHbIe Konebanus. Pe3oHaHc.
PesonancHas kpuBasi. BiusHue 3aTyxaHus Ha BUJ pe30HAHCHOU KPUBOIA.
|ABTOKOJICOAHUS

TexHuueckue ycmpoucmea u mexHolo2UuiecKue npoyeccvl: METPOHOM, Yachl,
KadeJIi, My3bIKaJIbHBIE HHCTPYMEHTBI, ceiicMorpad.

Jemoncmpayuu

1. 3anwuch konedarenbHOrO ABHKEHUS.

2. HalGnmroneHuwe HE3aBUCUMOCTH TEPHOAA MaJbIX KojeOaHWUH Tpy3a Ha
HUTH OT aMILTUTY/IBL.

3. MUccrnenoBanme 3aryxarommx KojeOaHWA M 3aBUCUMOCTH TIepHOa)
CBOOOIHBIX KOJ€OaHUH OT COMPOTUBIICHHUS.

4. HccnenoBanue koiie0aHWU Tpy3a Ha MACCUBHOM TPYKHHE C IIENIBIO
(dbopMHUpOBaHUS TPEACTABICHUN 00 M€aTbHON MOJENH MPYKUHHOTO
MasITHUKA.

5. 3aKoH COXpaHEeHHUs SHEPIUH MPH KOIeOaHUSIX Tpy3a Ha MPYKUHE.

6. HccrnenoBanue BBIHYKICHHBIX KOJICOAHUH.

7. HaGnroneHue pesoHaHca.

Yuenuueckuit 3xkcnepumenm, nabopamopnuie padomol, npaKmuKym

1. H3zmepenue nepuojia  CBOOOAHBIX  KOJNE€OaHMH ~ HUTSHOTO)
Y TIPY)KHHHOTO MasITHUKOB.

2. V3yueHue 3aKOHOB JIBM)KEHHUS Tella B XOJ€ KoleOaHWN Ha yIMpyrom

nojBece.
W3yueHne ABMKEHHUS HUTSHOTO MasiTHUKA.
[TpeoOpa3oBaHue YHEPTHH B IPYKUHHOM MasiTHHKE.

2. MHccuaemoanue MNEPEMEHHOTO TOKa B MNOCIMHU H3 MOCICAOBATCIIBHO

a ks w

HccnenoBanue y'6BIBaHI/I}I AMIUIUTYABI 3aTyXaroInuX KOJICOaHU.

41



COEIMHEHHBIX KOHAEHCATOPa, KaTyLIKU U PE3UCTOPA.

6. HccrnenoBaHue BBIHYKACHHBIX KOJICOAHUH.

Tema 2. Inekmpomaznummnuie koneoanus (15 u)

KonebarenbHblit KOHTYp. CBOOOIHBIE AIEKTPOMArHUTHBIE KOJIeOaHUs
B HJIea]IbHOM KoJiebareabHoM KoHType. @opmyna Tomcona. Cesa3b amnaumyost
zapsioa konOencamopa ¢ amnaumyoou Cuibl MoKd 8 KoebameibHOM KOHmype.
3aKOH COXpAaHEHMS YPHEPTUH B HJICATBHOM KOJIe0aTeIbHOM KOHTYpE.
3aryxaromiye JeKTPOMarHuTHbIE KojeOaHus. BeIHyX1eHHbIE
PIIEKTPOMArHUTHBIEC KOJIEOaHMUS.
[lepemeHHbIN TOK. MOITHOCTH MEPEMEHHOTO TOKA. AMIUIUTYIHOE
1 JICHCTBYIOIIIEE 3HAYCHNE CHIIBI TOKA M HANIPSDKCHUS TIPU PA3ITUIHON hopme
3aBHCHMOCTH IIEPEMEHHOTO TOKa OT BPEMEHHU.
Cunycouoanbhwili nepemerHbll MoK. Pesucmop, konoencamop u kamyuwka
UHOYKMUBHOCMU 8 YeNU CUHYCOUOATbHO20 nepeMeHHo20 moka. Pesonanc moxos.
Pe3onanc HanpsceHul.
M neanbHblii Tpanchopmarop. [IpousBoacTBo, nepeaaya u norpedieHue
DIIEKTPUYECKON YHEPTHH.
DKOJIOTUYECKHE PUCKH TIPH MPOU3BOACTBE dIeKTpodHepruu. KynbTypal
MICTI0JIb30BaHMSI AJIEKTPOIHEPTUN B IIOBCEIHEBHOM KU3HHU.
Texnuueckue ycmpoicmea u mexHonocUuecKue npoyeccyl: SIEKTPUIECKUH
3BOHOK, T€HEPATOP MEPEMEHHOTr0 TOKa, TMHUM IEKTporepeaay.
Jemoncmpayuu
CBoOOAHBIE 3TIEKTPOMArHUTHbIE KOJIEOaHMS.
3aBUCUMOCTh YacCTOTBl CBOOOJAHBIX KoleOaHUH OT HMHIYKTUBHOCTH
1 EMKOCTH KOHTYpA.
OcunorpaMMbl 3JIEKTPOMArHUTHBIX KoJeOaHui.
['eneparop He3aTyxaroUMX EKTPOMAarHUTHBIX KOJIEOaHUH.
Mozenp 371eKTpOMarHUTHOTO FeHEpaTopa.
BoinykaeHHbIE CHHYCOMIaJIbHbIE KOJIEOAHHUS.
Pesuctop,  Karymika  WMHAYKTUBHOCTM W KOHJEHCATOp B LIETH
MEPEMEHHOTO TOKa.
Pe3oHaHC mpu mocnenoBaTeIbHOM COEIUHEHHM PE3UCTOpA, KaTYLIKU
MHAYKTUBHOCTHU M KOHJEHCATOpa.
9. VYcTpoiicTBO M NPUHIMII ACHCTBUS TpaHchopmaropa.
10. Mopueis IMHUY IEKTPOIepeIadn.

™=

Nookow

©

Yuenuueckuit sxcnepumenm, nabopamopnsie padomot, NPAKMUKYM
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1. Uyuenwue Tpanchopmaropa.

2. MHccnenoBanwe  MEpeMEHHOTO0  TOKAa  4Yepe3  IIOCIIENOBATEIbHO
COEIMHEHHBIE KOHACHCATOP, KaTYIIKY U PE3UCTOP.

3. HaOmronenue »1eKTpOMAarHUTHOTO PE30HAHCA.

4. HccnenoBanue paboOThl HCTOYHUKOB CBETA B LIEMH IIEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 31eKkmpomazHummnsle 60aHul (5 u)

Tema 3. Mexanuueckue u 3n1ekmpomazuumnsie 6oanwt (10 u)

MexaHnuecKue BOJIHBI, yciaoBus pacnpoctpanenus. [lepuoa. Ckopoctb
pacrpoCTpaHeHus U AJuHa BOJIHBI. [lonepeyHsie U MpoI0JIbHbIE BOIHBI.
MuTepdepenius u qudpakiius MEXaHHIeCKUX BOJIH. 3ByK. CKOPOCTB 3ByKa.
[‘pomKocTh 3ByKa. Bricota ToHa. TeMOp 3Byka. DNEeKTpOMAarHUTHbIC BOJHBI.
YcnoBHs M3y4eHUs SJIEKTPOMAarHUTHBIX BOJIH. B3anmHast opueHTanus
BekTOpoB E, B, V B anexkTpoMaruutHoil BoiHe. CBOHCTBA 3JEKTPOMArHUTHBIX
BOJIH: OTPaKCHUE, TIPEIIOMIICHHE, TIOJISIpU3aIus, TUPPAKIUS, HHTePPEPEHIIU.
CKOpOCTB 2NIEKTPOMarHuTHbIX BOJH. [1Ikana sneKTpoMarHUTHBIX BOJIH.
[IprMeHeHre HIEKTPOMAarHUTHBIX BOJIH B TEXHHUKE U ObITY. [I[puHIHIIBI
PaIMOCBS3H U TeNeBHUACHUS. Paaronokanus. JNeKTpOMarHuTHOE 3arpsi3HEHUe
OKPYKAIOLIEH CPEbI.

Texnuueckue ycmpoticmeéa u NpaKmuyeckoe npumeHeHue: My3bIKAJIbHbIE
MHCTPYMEHTBI, YJIBTPa3BYKOBasl AMArHOCTHKA B TEXHHMKE M MEIWLUHE, pajap,
pauoNpUEMHUK, TEJIEBU30D, aHTEHHA, TenedoH, CBY-neus.

Hemoncmpayuu
1. OOpa3oBaHHE U pACIPOCTPAHEHHE TOMEPEYHBIX M MPOJOIHHBIX]
BOJIH.
2. KoneGmromeecs Teno Kak UCTOYHUK 3BYKA.
3. HaOmonenue orpakeHUs U MPETOMIICHUS MEXaHUUECKUX BOJIH.
4. Hab6mronenue naTepdepeHnnu u 1udpakiny MeXaHUIeCKUX BOJH.
5. 3BYKOBOW pe30HaHC.
6. HalOmrogenue cBsi3u TPOMKOCTH 3BYKa U BBICOTHI TOHA C aMILTUTYIIOH

1 4acTOTOH KosieOaHMii.
HccrnenoBanre CBOWCTB 3JIEKTPOMAarHUTHBIX BOJIH:  OTPAXXECHHE,
MIpesoMIIeHUE, OJsIpr3anus, Tuppakus, HHTepPepeHIIHs.

MexaHu4yecKkre BOJHBI, YCIOBUS UX pacnpocTtpaHenus. [lonepeunsie
1 TIPOJIOJIbHBIE BOJIHBL. [lepros, CKopoCcTh pacripoCTpaHEeHUS U JJTHHA BOJIHBL.
CBoiicTBa MEXaHWYECKHX BOJH: OTPaKEHHE, IPEIOMIICHHE, HHTEPPEePEHIINS
1 Tudpakiys.
3Byk. CkopocTh 3ByKa. ['pomkocTh 3ByKa. BeicoTa ToHa. TemOp 3ByKa.
[LIymoBO€ 3arpsi3HEHNE OKPYKAIOLIEH CPEJIbL.
(DJIEKTPOMArHUTHBIE BOJHBL. YCIOBUS H3ITyUYEHHS IEKTPOMArHUTHBIX BOJIH.
B3zanmHasi OpreHTAaIUs BEKTOPOB B AJICKTPOMArHUTHON BOJIHE.
CBoiiCcTBa 2JIEKTPOMArHUTHBIX BOJIH: OTPa)KeHUE, PEJIOMIICHHUE, TIOJISpU3aIus,
uHTepdepenmsa u qudpaxuus. [lkana sneKTpoMarHuTHBIX BOJH. [IpuMenenue
PIIEKTPOMArHUTHBIX BOJIH B TEXHHUKE U ObITY. [IpuHIMIBI pagnocssi3u
1 TeneBuieHus. Paguonokanys. DIeKTpOMarHUTHOE 3arpsi3HEHNE OKPYKaroIei
Cpenbl

Texnuueckue ycmpoucmea u npaxmuieckoe npuMeHeHue. MY3bIKaIbHbIe
MHCTPYMEHTBI, pajiap, paJluonpuéMHUK, TEIEBU30p, aHTEeHHa, TenedoH, CBY-
[eyb, yAbTPa3BYKOBasi IMAarHOCTUKA B TEXHUKE U MEJTUIIMHE.

Jemoncmpayuu
1. OOpa3oBaHue U PaCIPOCTPAHEHHE MONEPEYHBIX U MPOJOIbHBIX BOJH.
2. KoneOmromeecst Teno Kak HCTOYHUK 3BYKA.
3. 3aBMCHMOCTb JJIMHBI BOJIHBI OT YaCTOThI KOJIEOAHUI.
4. HabGmoneHne oTpakeHHsI U IPEITOMIICHHSI MEXaHUIECKHUX BOJIH.
5. Habmronenue untepdepeHIny U TuppaKkIud MEXaHUYECKUX BOJIH.
6. AKYCTHYECKHI1 pe30HaHC.
7. CBoMCTBa ynbTpa3ByKa U €ro NpruMeHEHHeE.
8. HaOnronenue cBs3M TPOMKOCTH 3BYKa W BBICOTHI TOHA C aMIUTATYIIOH
¥ 4acTOTOH KoJieOaHuii.
9. MUccrmemoBanme CBOWCTB OJJEKTPOMArHUTHBIX BOJH: OTpakKEHUE,

npejoMIIeHUe, NoJsipu3aiys, Iudpakius, nHTephepeHIusl.
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10. O6HapyxeHne HHPPAKPACHOTO U YIBTPA(YUOIECTOBOTO U3ITyUCHHI.
Yuenuueckuit sxkcnepumenm, nabopamopnvie pabomut, npakmuxym
1. WU3ydeHue napameTpoB 3BYKOBOI BOJIHBI.
2. V3yueHwe  pacnpoCTpaHEHHs  3BYKOBBIX
IPOCTPAHCTBE.

BOJIH B 3dMKHYTOM

Tema 4. Onmuxa (10 u)

Tema 4. Onmuxa (25 u)

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

OTpakeHue cBeTa. 3aKOHbI OTpaXkeHUs cBeTa. [locTpoeHne n3o0paxxeHuil B
[JIOCKOM 3€pKalie.

[Tpenomiienue cBera. 3aKOHBI MPEIOMIICHHS CBETa. AOCOIIOTHBIN MTOKa3aTeb
npesnomieHus. [lonHoe BHyTpeHHee oTpaxkenue. [IpenenbHblil yroi NojJIHOro
BHYTPEHHET0 OTPa’KEHUSI.

Jlucniepcus cBeta. CiioxHbIi coctaB 6enoro cBeta. Lset. CoOuparommue u
[PACCENBAOIINE JINH3BI.

Tonkast 1uH3a. POKYCHOE pACCTOSIHUE M ONTUYECKAs CHJIa TOHKOW JIMH3BI.
[TocTpoenune n300pakeHnii B COOMPAIONINX U PACCENBAIOIINX JIMH3AX.
DopMyna TOHKOU JIMH3bI. YBETUYEHHUE, 1aBAEMOE JIMH30M.

[Ipenenbl TPUMEHUMOCTH TEOMETPUUYECKON ONTHUKH.

Bonnosas ontuka. Untepdepenius ceera. KorepeHTHbIE HCTOUHUKHY.
YcroBust HaOIIOIEHUS! MAKCUMYMOB U MUHUMYMOB B HHTEP(EPEHLINOHHON
KapTUHE OT JIBYX CUH(]A3HBIX KOT€PEHTHBIX HCTOYHHKOB.

Tudpaxius ceeta. JudpakiimonHas pemeérka.

YcnoBue HaOMIOEHNYS TIIaBHBIX MAKCUMYMOB TIPH MAJICHUN
MOHOXPOMATHUYECKOTO CBETa Ha JU(PPAKLIUOHHYIO PEIIETKY.

[Tonsipusanus cBera

Texnuueckue ycmpoucmea u npakmuyeckoe npumeHeHue: OYKH, IIyla,
(oToanmapar, NMPOEKUUOHHBIN ammapar, MHUKPOCKOIN, TEJEeCKOI, BOJIOKOHHA]
OIITHKA, TU(PPAKIIMOHHAS PEIETKA, TTOJIIPOU.

Hemoncmpayuu

1. IlpsimonuHelHOE paclpoCTpaHEHUE, OTPAKEHHE U TPEIOMIICHUE
cBeta. OnrTudyeckre NpudopHI.
[TomHOE BHYTpEeHHEE oTpakeHne. Mojienb CBETOBO/IA.
HccnenoBanue CBOMCTB H300paskeHUH B JIMH3AX.

[ [pssMOJIMHEHOE paCIIPOCTPAHEHHE CBETa B OMHOPOAHOMU cpene. JIyd cBera.
ToueuHblil NCTOUHUK cBeTa. OTpakeHHUE CBeTa. 3aKOHBI OTPAKEHUS CBETA.
[TocTpoenue n3o0pakeHuit B IuiockoM 3epkaie. Chepuueckue 3eprana.
[Ipenomnenue cBera. 3aKOHBI MIPEIOMIICHUS CBeTa. AOCONIIOTHBIN MMOKa3aTeb
rpenomieHusi. OmuocumenvHulii nokasamens npenomaerus. Ilocmosncmeo
uacmomuvl ceema u COOMHouleHue OJIUH 80IH NPU nepexooe
[MOHOXpOMamMuyecko20 ceema uepes 2panuyy pazoena 08yx onmuyeckux cpeo.
Xo0 nyueii 6 npuzme. Jlucniepcust ceera. CioxHbIN cocTaB Oenoro csera. L[Bet.
[lonHOE BHYTpeHHEe oTpakeHue. [IpenesbHbli yroi MoJHoro BHYTPEHHETO
orpaxkenus. Codbuparowue u pacceusarowjue 1un3ol. Toukas nunza. PokycHoe
[PACCTOSIHUE M ONITHYECKAS CUJIa TOHKOM JIMH3BI.

3asucumocms oKycHo20 paccmosnnus MOHKOU chepuyecKol 1uH3bl om eé
ceomempuu U OMHOCUMENbHO20 NOKA3AMEIIS NPEIOMAEHUSL.

DopMyia TOHKOW JINH3BI. YBEIUYEHUE, JaBAEMOE JIMH30M.

X00 nyua, npoweduieco 1un3y noo npou38oNbHLIM Y2lloM K €€ 21a6HOU
onmuyeckotl ocu. [locmpoenue uzoopasxicenuti mouxku u ompe3Ka npsamou

6 COOUPAIOWUX U PACCEUBATOWUX TUH3AX U UX CUCTNEMAX.

Onmuueckue npubopul. Paspewarowas cnocobnocms. Ia3 kax onmuveckast
cucmema.

[[penensl NpUMEHUMOCTH TEOMETPUYECKON ONTUKH.

BonnoBas ontuka. MaTepdepenius ceera. KorepeHTHbIE HCTOYHUKHU. YCIOBUS
HaOJTFO/IEHN ST MAKCHMYMOB 1 MUHUMYMOB B UHTEP(EPEHIIMOHHON KapTUHE OT
TBYX KOT€PEHTHBIX HCTOUHUKOB. [IprMephl kitaccndeckux HHTepGEpeHIIMOHHBIX
CXEM.

/Tudpaxius ceeta. dudpakiuonnas pemeTka. YciaoBrue HabIONeHUS TIIaBHBIX
MaKCUMYMOB TP TIaJICHUH MOHOXPOMAaTHYECKOTO CBETa Ha JU(PAKIIMOHHYIO
PELIETKY.

[Tonsipusanus cBeta

Texuuueckue ycmpodcmea u mexunoaocuveckue npoyeccwvl. OYKHU,

nayna,
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Mogenu MUKPOCKOTIA, TEIECKOTa.
HaGmronenue narepdepeHImu ceera.
Habmonenue audpakiuu cBeta.
HaGnronenue aucnepcun cBeTa.
[TomyueHue CieKTpa ¢ TOMOIIBIO TPU3MBI.

© 0N oy

10. HaGmonenue mosnsipu3aiy cBeTa.
Yuenuueckuii sxkcnepumenm, nabopamophuvie padomut
1. M3Mepenue nmokasaress IpeOMIICHHS CTEeKIIa.
2. HccnenoBanue cBOWMCTB U300paKeHUH B JIMH3AX.
3. Habmronenue nucnepcuu cBera.

. Ilomyuenue crniekTpa ¢ HOMOIIBIO TU(DPAKINOHHON PEHIETKY.

nepuckorn, (oroanmnapar, MUKPOCKON, MPOCKIIMOHHBIN ammapar, MpoCBeTICHHE
OITUKH, BOJIOKOHHAs ONTHKA, TU(PAKIIMOHHAS PELIETKA.

Jemoncmpayuu
1. 3akoHBI OTpaXe€HUs CBETA.
2. HccrnenoBanue mpenoMIICHHS CBETA.
3. HaOGmronenue moaHOro BHYTPEHHETO OTpaykeHus. Mojienb CBETOBO/IA.
4. HccrnenoBaHue xoAa CBETOBBIX IYYKOB 4Yepe3 ILUIOCKOMAapaIeIbHYIO

IUTACTHHY U IPU3MY.
HccnenoBanue cBOMCTB N300pakeHUH B JIMH3AX.
Mopnenu MUKPOCKOIIa, TEIECKOA.

HaOironesue nBETOB TOHKUX IUIEHOK.

5
6
7. Habmronenue naTepEPCHIINN CBETA.
8
9

HaGmronenue nudpakuuu cera.
10. U3yuenue nudpakiinoHHON PEIIETKH.
11. HaGmronenue nudpakiiMOHHOTO CIIEKTpa.
12. HaGnromeHue qucIiepcuu CBETA.
13. HaOnronmeHue mossipu3anyy CBeTa.
14. TlpumMeHeHHE TOISIPOUIOB JIsl U3YYCHUST MEXaHHUYCSCKUX HAIPSHKCHUH
Yuenuueckuit sxkcnepumenm, nabopamopnvie pabomut, nPAKMUKYM

1.
2.

N AW

10.
11.
12.
13.

N3mepenue nokasaress NpeoMIICHUs CTEKIIA.

HccnenoBanue 3aBUCUMOCTH (POKYCHOTO PACCTOSIHUSI OT BEIIECTBA
(Ha mpuMepe XUIKUX JIUH3).

W3mepenne poKyCcHOro pacCTOSHUS PaCCEUBAIOIINX JIMH3.
[Tony4yeHnne n300paxeHuss B CUCTEME U3 IUIOCKOTO 3epKajia U JIUH3bI.
[Tomyuenue n300pakeHus: B CUCTEME U3 JIBYX JINH3.
KoHcTpynpoBaHue TENECKONNYECKUX CUCTEM.

Habnronenue audpakuuu, nuaTepdEepeHIINM U MOJISIPU3aLUU CBETA.
W3ydyeHne mnonsgpu3aliid CBETa, OTPAXEHHOIO OT IOBEPXHOCTH|
JTUDJIEKTPHKA.

W3yuenne naTepepeHInH JIa3epHOro M3Ty4eHHs Ha IBYX IHENsX.
HaGnronenue nucnepcum.

HaGmonenue u uccrienoBanue AU(PpPaKkIHOHHOTO CIIEKTpa.
N3mepeHne 1iMHbI CBETOBOM BOJIHBI.

[Tomyuenue crekrpa H3JIy4€HUs CBETOAMOAA IIpU  [TOMOLIY]
TUGPaKIMOHHON PEeIETKH.
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PA3JIEJT 6. OCHOBBI CIIELITAJIbBHOM TEOPUU
OTHOCUTEJIbBHOCTHU (4 u)

PA3JIEJT 6. OCHOBBI CITELIUAJIBHOW TEOPUM OTHOCUTEJIbHOCTH
(59)

Tema 1. Ocnosvt CTO (4 u)

Tema 1. Ocnoswvt CTO (5 u)

I'paHuLIBI MPUMEHUMOCTH KJIACCHYECKON MeXaHUKH. [locTymnarsl
CIEMAJIbHOM TEOPUU OTHOCUTEIBHOCTU: NHBAPUAHTHOCTh MOAYJISL CKOPOCTH
CBETa B BaKyyMe, IPUHIUI OTHOCUTEIbHOCTH DWHIITEIHA
OTHOCUTEIBLHOCTh OJTHOBPEMEHHOCTH. 3aMeIJIEHUE BPEMEHU U COKpAIllCHHE
UTMHBI.

OHEpPrusi U UMITYJIbC PEIATUBUCTCKON YaCTULIBI.

CBs13b Macchl C 3HEpruel U UMITYJIbCOM PENTUBUCTCKOM YaCTULIbI. DHEPTHUS
MTOKOS

[ paHUIIbI IPUMEHUMOCTH KJIACCHYECKON MeXaHMKU. IIocTynarel cienyanbHON
TEOPUU OTHOCUTEILHOCTH.
[TpocTpancTBeHHO-BpeMeHHOM nHTEepBai. [IpeodpasoBanus Jlopena. YeiaoBue
[IPUYUHHOCTH. OTHOCUTEIBHOCTh OZTHOBPEMEHHOCTH. 3aMEIJICHUE BPEMEHU
1 COKpAILCHUE JIIUHBI.
JHEPrus U UMILYJIbC PEIATUBACTCKON YaCTHLIBI.
CBsI3b Macchl C 3HEPruel U UMITYJIbCOM PETUBUCTCKOM YaCTULIbI. DHEPTHUs
[TOKOS
Texnuueckue ycmpoucmea u mMexHoI02U4ecKue npoyeccol:
[IPUEMHHKH, YCKOPUTEIH 3aPSKEHHBIX YacTHULL.
Yuenuueckuit sxkcnepumenm, nabopamopnuie padomol, nPaKmuKym
OmnpeneneHne uMIynbca WM 3HEPTUH  PENATHUBUCTCKMX  YacTHII
¢dororpadusM TPEKOB 3apsHKEHHBIX YaCTHUI] B MATHUTHOM TI0JIE).

CITYTHUKOBBIC

(o

PA3JIEJI 7. KBAHTOBA S ®U3UKA (15 u)

PA3/IEJI 7. KBAHTOBAS ®U3UKA (25 )

Tema 1. Inemenmot keanmoeou onmuxu (6 4)

Tema 1. Kopnyckynapno — eonnoeoii dyanuszm (15 u )

Dotonbl. Dopmyna [1naHka cBs3u S3HEPrUM (HOTOHA C €r0 YACTOTON. DHEprus
1 UMITYJIbC (POTOHA

OTtkpbiTHE U UccnenaoBanue Gorodddexra. OnbiTel A. I. CroneToBa. 3aKOHbI
doroapdexra. YpaBHenue DitHiureiiHa s poroaddexra. «KpacHas
rpanuna» Gororddexra. laBnenue ceera. Onbitel I1. H. Jlebenena.

(X MMHUYECKOE ACHCTBHE CBETA.

Texnuueckue ycmpoiicmeéa u npaxmuueckoe npumeneHue: (POTOIIEMEHT,
(oTomaTunk, coHeuHas Oarapesi, CBETOINO/.

Jemoncmpayuu

®otordh(dHeKT Ha YCTAaHOBKE C IIMHKOBOM TUIACTUHOM.

HccnenoBanue 3akoHOB BHELIHETO (oTod(hdeKTa.

CBeToanoI.

Conneunast 6arapes.

SR

PaBHOBECHOE TEIUIOBOE M3TydeHHUE (M3TydeHue aOCOIIOTHO YEPHOTO TEla).
3akoH cmenieHus Buna. ['unoresza M. [Inanka o kBaHTax.

@®OTOHBI. DHEPrus U UMITYNIbC (POTOHA.

dotorddext. OnbiThl A. I. CroneroBa. 3akonsl hoTodrpdekra. YpaBHeHue
DitHIITeHa 115 poToaddexra. «KpacHast rpanuna» Gotosddexra.

/laBieHue cBeTa (B YaCTHOCTH, /IaBJIEHUE CBETAa Ha aOCOIIOTHO MOMIOLIAIOLIYIO

11 a0COTIOTHO OTpaxarolryto nmosepxHoctsb). OnbiTel [1. H. JleGenena.

BonHoBeIe cBoOlcTBa yacTull. Bonnsl ne bpoiuts. [{nuna BonHbl 1e bpoins

1 pa3Mepbl 001aCTH JIOKATU3aMK JBYOKYILIEics yacTuisl. KoprnyckynspHo-
BOJIHOBOW Jyanu3M. Judpaxius 31eKTpOHOB Ha KpHUCTaJUIax.

Crnenuduxa namepenuii B Mukpomupe. COOTHOILIEHHS HEONpeeIEHHOCTEeM

[ citzenOepra

Texnuueckue ycmpoucmeéa U MmexHoNO2UYeCKUue npoyeccvl: CHEeKTPOMETP,
borornemMeHT, (QOTOAATUMK, TYHHENIbHBIII MHMKpPOCKOI, COJIHEYHas Oarapes,
CBETOAMO/.

Jemoncmpayuu

1. ®otorddexT Ha yCTaHOBKE C IMHKOBOM MIACTUHOM.
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2. HWccnenoBaHue 3aKOHOB BHEIIHETO (OTOdPdEKTA.
3. HccrnenoBanue 3aBUCHMOCTH CONPOTHBIICHUS TOTYINPOBOAHUKOB OT
OCBEIIEHHOCTH.
4, Cseroauo.
5. Conneunas 6arapes.
Yuenuueckuit sxkcnepumenm, nabopamophsvie padomut, RPAKMUKYM
1. HccnenoBanue GpoTope3ucTopa.

2. Usmepenue mocTtosiHHOW [lgaHka Ha OCHOBE  HCCICIOBaHHS
dororddexra.
3. HUccrnenoBaHue 3aBUCHMOCTH CHJIBI TOKa Yepe3 CBETOMUOA OT|

HaITPsAKCHUS.

Tema 2. Cmpoenue amoma (4 u)

Tema 2. @uzuka amoma (5 u)

Monens aroma Tomcona. OnbiTel Pezepdopaa 1mo paccestHuio o-4acTuil.
I lmanerapnas monens aroma. [loctynarsr bopa.
M31ydeHue 1 nomoiieHrue (pOTOHOB MPU NEPEXOE aTOMa C OJTHOTO YPOBHS
bHEepruu Ha apyroi. Bunel cniektpoB. CrieKTp ypOBHEW SHEPrUU aroMa
BOIOPOAA.
BonHoBbIe cBolicTBa yacTull. Bonnsl ne bpoina. KopnyckynspHo-BOJIHOBOM
Tyasm.
CrioHTaHHOE ¥ BBIHYKJIEHHOE U3JIy4YEHUE
Texnuueckue ycmpoucmea u npakmuyeckoe npumeHenue. CrieKTpaabHbIN
aHaJM3 (CIIEKTPOCKOI), JT1a3ep, KBAHTOBBIM KOMITBIOTED.
Hemoncmpayuu
1. Monens onbita Pezepdopaa.
2. Omnpeznenenue IIMHBI BOJIHBI Ja3epa.
3. HabGmronenue nuHeHYaThIX COEKTPOB U3ITyUSHHS.
4. Jlazep.
Yuenuueckuit sxcnepumenm, nadopamopnuie padbomut
1. HaOmroneHue TMHEHYaTOro CIIeKTpa.

OnbITHI 110 UCCIIEA0BAaHUIO CTpoeHus aroma. [ inanerapHast Mozenb aroma
Pe3epdopna.
[Toctynarsl bopa. U3ny4yenne u moromenre (OTOHOB MPH MEPEXOJIe aToMa
C OJTHOTO YPOBHS SHEPTUU HA JPYTOM.
Bubl criektpoB. CHEKTp ypOBHEHN 3HEpPruu aromMa Bo10po/ia.
CrioHTaHHOE M BBIHY)KJIEHHOE H3JIydyeHue cBeta. Jlasep
Texnuueckue ycmpoucmea u mexHoNo2UYeCcKUue npoyeccovl: CIEKTPaJIbHBIN
aHaJIN3 (CIIEKTPOCKOIN), Ja3ep, KBAHTOBBIH KOMITBIOTED.
Jemoncmpayuu
1. Monens onsita Pezepdopaa.
2. HaGnroneHue TUHEHYATHIX CIIEKTPOB.
3. YcTpo#cTBO U AeCTBHE CUETUYMKA HOHU3UPYIOIINX YaCTHII.
4. OrnpeneneHue JUTMHBI BOJIHBI Ja3€PHOTO U3ITYUCHUSI.
Yuenuueckuit sxkcnepumenm, nadopamopmsie padomol, nPAaKmMuKym
1. HabGmronpeHue IMHEHUATOTO CIIEKTpA.
2. UccnenoBaHue CHeKTpa pa3peXeHHOTIO
Y U3MepeHue nocrostaaon Puabepra.

aTOMapHOTO  BOIOPOAA

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

Tema 3. Duzuxka amomno2o aopa u Inemenmapuvix yacmuy (5 4 )

DKCIIEPUMEHTHI, JOKA3bIBAIOIIUE CI0KHOCTh CTPOCHUS siapa. OTKpbITHE
paanoakTuBHOCTU. OnBITEL Pe3epdopaa mo onpeneneHuto cocTaBa
aJM0aKTUBHOTO n3nydeHus. CBoicTa anbda-, 6era-, raMMa-u3ITyIeHHUS.

HyxnonHas mozens siipa [eiizen0epra—lBanenko. 3apsin siapa. MaccoBoe
qucio aapa. M3otomsl.

PanoakTuBHOCTB. AJibha-pacral. IeKTPOHHBIN U NO3UTPOHHBIN OeTa-pacnal.
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BiusiHue paqnoakTUBHOCTU HA KUBbIE OpraHu3Mbl. OTKpPBITHE MPOTOHA U
HeriTpoHa. Hykmonnas monens siapa [eiizenoepra—lBanenko. 3apsn sapa.
MaccoBoe uncio siapa. M3otonsl. Anbda-pacnan. DIeKTPOHHBINA U
MO3UTPOHHBIN OeTa-pacnajl. ['amma-u3iydenue. 3akoH paMOaKTUBHOTO
pacmaa. DHEprus CBSA3U HYKJIOHOB B sizipe. SnepHbie cuibl. JledekT macchr
sipa. SlnepHsie peakuuu. Jlenenue u cuutes anuep. AnepHblid peakTop.
TepmosinepHblil cuHTe3. [Ipo6iieMbl U EpCEKTUBBI AAEPHON SHEPTETUKU.
JKOJIOTUYECKUE aCTIEKThI SJCPHOI SHEPTeTUKU. DIeMEHTapHbIC YaCTHUIIBI.
OTKpbITHE IO3UTPOHA. MeTO/bI HAOIIOAEHUS U PETUCTPALIMU HIEMEHTAPHBIX
wacTuil. @yHaaMeHTalIbHbBIE B3auMoeicTBUs. EquHCTBO hnsndeckoi
KapTUHBI MUPA
Texnuueckue ycmpoiucmea u npakmuyeckoe HnpUMeHeHUe:
Kamepa BuiibcoHa, siiepHbIi peakTop, arToMHast bomOa.
[emoncmpayuu
1. CY€T4MK MOHU3UPYIOIIUX YACTHII.
Yuenuueckuit sxcnepumenm, nabopamopnuie padbomut
1. HccnenoBanue TpekoB yacTHIl (110 FOTOBBIM (oTOrpadusim).

JAO3UMCETP,

["aMMa-u31ydeHue. 3aKOH paJioaKTUBHOIO pacnaaa. PaguoakTBHbBIE U30TOIIBI B
rpupose. CBOMCTBA HOHU3UPYIOLIETO U3JTydeHus. BiausHue paguoakTHBHOCTH
Ha KUBBIE OpraHu3Mbl. EcTecTBeHHBIN (OH n3mydeHus. JJosumerpus.
ODHEeprust CBA3M HYKJIOHOB B sijipe. SlnepHble cuibl. Jledext maccsl sapa.
SInepubie peakuuu. Jlenenue u cunres suep. Anepusie peaktopsl. [Ipodaembl
YIIPaBIsiEMOr0 TEPMOSIIEPHOTO CUHTE3a. JKOJIOTUYECKUE ACTIEKThI Pa3BUTHS

51 1€pHOM SHEPreTUKU. MeTobl perucTpalnuu U NCCIe0BaHMsI JIEMEHTAPHBIX
yacTull. PyHAaMEHTAIbHbIE B3aUMOACUCTBHS. bapuOHbI, ME30HBI U JIENTOHBI.
[IpencraBnenue o CtanaapTHol Moaenu. KBapk-ImitooHHast MOJIENb aIPOHOB.
dusuka 3a npeaenamu CrangaptHoil Mmoaenu. TéMHas Marepust U TEMHas
pHeprus. EnuHcTBO (pr3nueckoil KapTUHBI MUpA.

Texnuueckue ycmpoucmea u mexHoai0cudecKue npoyeccvl: T03UMETp, Kamepa)
BuibcoHa, SIIEPHBIA peakTop, TEPMOSACPHBIN peakTop, aroMHas OomoOa,
MarHUTHO-pE30HaHCHAast ToMOrpadus.

Yuenuueckuit 3xkcnepumenm, nabopamopnvie pabomut, nPAKmMuKym

1. HccnenoBanue TPeKoB YacTull (110 TOTOBBIM (doTorpadusim).
2. HccnenoBanue paguoakTUBHOTO ()OHA C MCIIOIB30BAHUEM JO3UMETPA.
3. H3zyuenwue norouieHus 6eTa-4yacTULl aIFOMUHUEM.

PA3JIEJI 8. OQJIEMEHTBI ACTPOHOMUU 11 ACTPODU3UKMU (7 u)

PA3JIEJI 8. OQJIEMEHTBI ACTPOHOMUWU 11 ACTPODU3NKMU (12 u)

Tema 1. dnemenmut acmpoguzuku (7 u )

Tema 1. dnemenmot acmpogpuzuku (12 u )

OTanbl pa3BUTHs acTpoHOMUHU. [IpUKiIaiHOe 1 MUPOBO33PEHUYECKOE 3HAUEHUE
acTpoHoMuu. Bun 3Bé3mHoro Heba. Co3Besnus, spKue 3BE3/IbI, MIIAHETHI,

nx Bugumoe asrxkeHne. Comneunas cuctema. Comaie. ConHeuHas
AKTUBHOCTH. McTounuk sHeprun ComHna u 3BE371. 3BE3/1bI, HX OCHOBHBIE
XapakTEepUCTUKU. J[MarpamMmma «CreKTpanabHbIM KIACC — CBETUMOCTBY. 3BE3/IbI
TIaBHOM IOCIIEAOBATEILHOCTH. 3aBUCUMOCTh «Macca — CBETHMOCTE)

17151 3BE3/] [NIABHOM MMOCJIEI0BaTENbHOCTH. BHYyTpeHHee cTpoeHue 3BE3].
CoBpeMEeHHBIE TTPEICTABIICHUSI O TIPOUCXOXKICHUH 1 dBOTIOIMK CoTHIA U
3BE3. DTallbl JKM3HHU 3BE3].

Muteunbiii [1yte — Hama ["anaktuka. [Tonoxenne n aukenne CoHIA B
["anaxtuke. Tunel ramakTuk. PaguoranakTuku U kBazapbl. YEpHbIE IbIPHI B
sapax ranaktuk. Beenennas. Pacimpenue Beenennoit. 3akon Xa606:ma.
Pazberanue ramaktuk. Teopust bonbioro B3peiBa. PennkroBoe usnydeHue.
MacmrabHas ctpyktypa Beenennoil. Meraranaktuka. Heperménnnie

DTanbl pa3BUTHS acTpoHOMUH. [IpuKiTaziHOe U MUPOBO33PEHUYECKOE 3HAUCHHE
acTpoHOMUU. [[puMEHUMOCTD 3aKOHOB (PU3UKHU I OOBSICHEHHS TPUPOIBI
KOCMHYECKHUX O0BHEKTOB.

MeTopl aCTpOHOMHUYECKUX HcclieqoBaHui. COBpEeMEHHBIE ONTUYECKHE
TETIECKOTIBI, PAJIMOTEIECKOTBI, BHEATMOC(EpHAst aCTPOHOMHS.

Bun 38€3nH0TO HeOa. Co3Be3 U, SIpKHE 3BE3/bI, MNIAHETHI, UX BUIUMOE
IBIOKEHHE.

ConHeuHas cucTeMa.

Connue. ConHeuHast akTUBHOCTb. MIcTouHUK 3Heprun ConHIa U 3BE3I.
3BE3/IbI, UX OCHOBHBIE XapaKTEPUCTUKHU. [lnarpaMma «CreKkTpaabHbIi KjIacc —
CBETHMOCTB». 3BE3/bI NIABHOM IOCIIEIOBATEILHOCTH. 3aBUCHMOCTh «Macca —
CBETUMOCTbY ISl 3BE3]1 INIABHOM MOCIeI0BaTeIbHOCTH. BHYyTpeHHee cTpoeHue
3BE31. COBpEeMEHHBIC MPEACTABICHUS O MPOUCXOXKICHUH U dBoJtorK CoJTHIIA U
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po0IEeMbI ACTPOHOMHUH.
Yuenuueckue naonrwoenun
1. HaOmroneHus HEBOOPYKEHHBIM IJA30M C  HCIIOJIb30BaHHEM
KOMIIBIOTEPHBIX ~ NPUIOKEHUM I  ONpENeNeHus IOJIOKEHUs
HeOeCHBIX OOBEKTOB Ha KOHKPETHYIO J1aTy: OCHOBHBIE CO3BE3IUS
CeBepHOro NoJyuIapus U sipkue 3BE3/bl.
2. HaGmronenwus B Teneckon Jlynsl, mianet, Mieanoro Ilyrtu.

3BE3/. DTalbl )KU3HU 3BE3/.
Mineunsiii [lyte — Hamia ["anaktuka. [lonoxxenue u nuxenue ColiHIla B
["amaktuke. Tunsl ramaktuk. Paguoranaktuku u kBazapbl. YEpHbIE ObIPEI B
siipax rajnakTtuk. Beenennas. Pacimmpenne Beenennoii. 3akon Xa60ma.
Paz0Oeranue ranaktuk. Teopust bosibiioro B3psiBa. PennkroBoe nsiyueHue.
MacmrabHas cTpykTrypa Beenennoit. Meraranaktuka.
Hepeménupie mpobieMbl aCTPOHOMHH

Yuenuueckue nabnwoenusa:

1. HaGmromenust  3BE3THOTO He0a  HEBOOPYXKEHHBIM  IIIA30M|
C MCITOJIb30BAHUEM KOMITBIOTEPHBIX TMPHIIOKCHUN ISl OTPE/ICICHUs
MOJIOKEHUSI HEOECHBIX OOBEKTOB HAa KOHKPETHYIO JaTy: OCHOBHBIC
co3Be3nusi CeBEepHOTO MONyIIapusl U IPKUE 3BE3IBI.

2. HaGmronenus B teneckon JIyHBI, IUIaHET, TyMaHHOCTEH W 3BE3THBIX

CKOIUICHHUM.

OU3UUYECKUIN [TPAKTUKYM (16 uacos)

Cnocobbt  uzmepenusi  QuaudecKux GelUHUH C UCNONL30BAHUEM — AHALO208bIX
U YUPDPOBLIX UIMEPUMETLHBIX NPUOOPOE U KOMNBIOMEPHBIX OAMUUKOBbIX CUCHIEM.
Abcomommvie u OMHOCUMETbHbLE NOSPEUHOCIIU USMEPEHUT (DUBUUECKUX BETUYUH.
Oyenka epanuy nocpeutHocmetl.

IIposeoenue KoceeHHbIX UBMEPEHUT, UCCTeO08AHULL 3A8UCUMOCTIEL
Qusuueckux senUdUH, NPOBEPKA NPEOTIOHCEHHBIX 2unomes3 (8blOop uz pabom,
ONUCAHHBIX 8 MEMAMUYECKUX pazienax « Yuenuueckuil SKcnepumenmn,
J1a60pamopHuvle pabomvl, NPAKMUKYM»).

OBOBIIAIOIIEE ITOBTOPEHMUE (4 u)

OBOBIIAIOIIEE TOBTOPEHMUE (15 1)

Ponb pu3MKHM 1 aCTPOHOMUU B 3KOHOMHUYECKOH, TEXHOJIOTHUECKOH,
COLIMAJIBHON M 3TUYECKON cepax NesTeIbHOCTH YeJIOBEKA; POJib U MECTO
($U3MKN ¥ aCTPOHOMHH B COBPEMEHHOM Hay4YHOW KapTUHE MUPA; POJIb
¢buznyeckoil Teopuu B GOpMUPOBAHUH MPEACTABICHUHN O GU3NYECKON
KapTUHE MUPa, MECTO (PU3NUECKON KapTHHBI MHpa B O0IIEM psILy
COBPEMEHHBIX €CTECTBEHHO-HAYUHbIX MPEICTABICHHUI O MpUpoae

O06001IeHre U cUCTeMaTH3aIHs COIep KaHus pa3aesioB Kypca «MexaHuKay,
«MonexynsipHas (pu3MKa 1 TEPMOAUHAMUKAY», « DIEKTPOAUHAMUKAY,
«Konebanwst u BONHBI, «OCHOBBI CIIEIIUATBHON TEOPHUH OTHOCUTEIHHOCTH Y,
«KBanToBas husmka», « AMEMEHTH aCTPOHOMHUH U aCTPODHUUKIY.
Porms  Qu3uku ¥ acCTPOHOMHHM B DKOHOMHYECKOW,  TEXHOJIOTHYECKOM,
COLIMAJILHOM U ATHUYECKOM cdepax IesTEIbHOCTH YEIOBEKa; POJb M MECTO
(U3UKU ¥ aCTPOHOMHHU B COBPEMEHHOW HAaydHOW KapTUHE MHUpa; 3HAYCHUE

OTHMCATENIbHON, CHCTEMAaTHU3HPYIONIEH, OOBSICHUTEILHON W MPOTHOCTUYECKOMN
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¢byHKUIMi (U3NYECKOi TEOpHH; poiib (PU3NYECKOW TeopuH B (POPMHPOBAHUHU
IpEICTaBICHUI O GU3MYECKOW KapTUHE MHUpPa, MECTO (PU3NYEeCKON KapTHHBI
MHUpa B OOLIEM psy COBPEMEHHBIX €CTECTBEHHO-HAyYHBIX MPEACTaBICHUIN
0 Ipupose

Peseps (3 4) Peseps (10 u)

TemaTudeckoe IJIAHUPOBAHUE KypcCa

11 kaace
bazoeuvtit yposens (2 uaca) ‘meﬁﬂeunbtﬁ yposens (5 uacoes)
Komn-Bo DJIeKTPOIMHAMUKA(nponokenne) 11/27
4acoB MarnuTtHoe noJie 6/14
1 B3anmoelicTBrE MOCTOSHHBIX MAarHUTOB U IIPOBOJTHUKOB C TOKOM. MarHutHoe
rosie. BekTop MarHuTHOM MHAYKUIMK. [IpHHIAII CyTIepIIO3UIIMM MATHUTHBIX MOJIEH.
UIiHMM MarHUTHOW MHAYKLUH.
1 MarnuTHOE T0JIe TPOBOJHHUKA C TOKOM (TPSMOTO MTPOBOAHUKA, KaTYIIKH U
KpyroBoro BuTka). OneiT Dpcrena. KapruHa muHUNA MarHUTHON MHTYKITUH TIOJIS
MOCTOSTHHBIX MarHUTOB.
1 Onpeoenenue ycioutl NPUMEHUMOCMU MOOenU OOHOPOOHO20
MacHUMHO20 NOJIA.
1 Onpedenenue HanpasieHus UHOYKYUU MACHUMHO20 O
NPOBOOHUKA C MOKOM
1 Maenummnoe none 6 sewecmee. Peppomaznemuru, napa- u -
ouamacHemuku
1 Cuna Amrnepa, €€ HanpaBiIeHUE U MOIYIb.
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Cuna Jlopenna, €€ HanpaBiIeHUE U MOIYIb.
JIBM>KeHHE 3apsKEHHOM YaCTHLIBI B OJHOPOJHOM
MarHuTHOM mnose. Pabora cuiet Jlopenma.

IIposedenue koceenHvIX UsMepeHull cuivl Amnepa, npogeoderue
uccie0osanuss  3a8ucumocmeli  mexcoy  QusuvecKkumu
BEIUYUHAMU U ONBIMO8 N0  Npo8epKe  NpPedlONCEeHHOU
eunomesvl Npu U3y4eHuu Oeucmeus NOCMoOSHHO20 MAa2HUmMA
HA paMKy ¢ MOKOM

ObvacHenue 0CHOBHBIX NPUHYUNOE OEUCMEUS MEXHUUECKUX
ycmpoucme

Ilpumepwl pewenus 3a0au no meme «Cuna Amnepa»

Texnuyeckue YCTPOﬁCTBa " TCXHOJIOTHYCCKHUE ITPOICCChI: IIPUMCHCHUC
MMOCTOAHHBIX MArHUTOB, SJICKTPOMAIrHUTOB, TCCTCP-MYJIIbTUMETP, JICKTPOABUTATCIIb
HKO6I/I, YCKOPUTCJIN SJICMCHTAPHBIX YaCTHUII.

JlaboparopHas padorta Nel «Habmronenne qeiicTBUsI MArHUTHOTO TIOJIS Ha TOK)

IIpumepvwl pewenus 3a0au no meme « Cuna Jlopenya»

Peuienue pacuémuulx 3a0ay ¢ 1610 3a0aAHHOU U HESABHO
Ba0anHoll huzuyecKol MOOenbo ¢ UCHONb308AHUEM OCHOBHBIX
3akono6 u popmyn no meme «Maznumnoe noney.

[Pewienue kauecmeennvix 3a0ay, mpeoyrouux npumeHeHus
sranull no meme « Maznummnoe noney.

DJIeKTPOMATHUTHASA UHAYKUMSA 5/13

SIBneHue 3MeKTpOMarHuTHOM MHAYKIUU. [I0TOK BEKTOpa MarHUTHOM MHIYKIIMH.
OJIC nHayKIMu.

3aKoH 3JIeKTpOMarHuTHOM nHayKuu dapanes.
Buxpesoe anekrpuueckoe nose. Tokn Pyko.

D/[C unoykyuu 6 npoBoOHUKe, OBUNCYULEMCSL NOCIYNAMENbHO
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6 OOHOPOOHOM MASHUMHOM NoJle.

[ Ipumepwvl peutenus 3a0ay no meme « 3aKoH
1eKmMpoOMacHUMHOU UHOYKYUU»

Peuwienue pacuémuulx 3a0ay ¢ s16HO 3a0AHHOU U HESABHO
3a0anHol huszuyecKol MOOenbo ¢ UCHONb308AHUEM OCHOBHBIX
3aK0H06 U PopMYIL nO meme « DNeKMmpPOMASHUMHASL UHOYKYUSLY.

[IpaBuno Jlenna. MaayktuBHoCTh. Karymika
WHJIYKTUBHOCTHU B II€NH MOCTOSTHHOT'O TOKA.

SBnenue camounaykiuu. J{C caMOMHAYKLUH.

PeuieHue KauecmeaeHHblX 361@62‘!, mpe6y}0u4ux NPUMEHEHUA
sHanull no meme ((aﬂeKmPOMCIZHuWZHa}Z uudym;uﬂ».

Aneopumm ucnonv3osanus npaguia Jlenya onsa onpeoeneHus
HanpasneHus moka 8 KOHmype npu aHaiuze epapuieckux u
bKCnepumMenmanvbHulx 3a0ay

Cbopka mooenu 21eKmpoMacHUMHO20 2eHepamopa

DHeprusi MarHUTHOTO MOJISL KaTYIIKU C TOKOM.
DNEeKTPOMAarHUTHOE TI0JIe

JIaGoparopHast pabota Ne2
«M3yueHne SBICHUS IEKTPOMAarHUTHOW MHTYKITHI

ObwvsicHenue 0CHOBHbIX NpUHYUnNoe oelicmeust MmexHU4ecKux
ycmpochme U mexHojlocud4ecCKux npoyeccos, makux Kak.
uHayKI/;uOHHa}Z neuy, COJZ@HOM@, sawiuma om anekmpusayuu
meijl npu O0BUICEHUU 8 MACHUMHOM noJle 3emu.

Obobwarowe-nosmopumenvHoe 3aHamue no meme
« DNeKmpomacHumHas, UHOYKYUS»

3auem no meme ((SﬂQKmPOMGZHMmHClﬂ Z/lHayKLﬂ/lﬂ

52




Konebanusi u BostHbI (60 1)
Mexanuuyeckue Kojaedanusi 5-/10

KonebarensHas cucrema. CBOOOIHBIE KOJIEOaHUS.

I'apmonnyeckue konebanus. Kunemarnueckoe u
JUHAMHMYECKOE ONMCaHUE. DHEPreTHYECKOe
OIMCaHKE (3aKOH COXPAHEHUS MEXaHUYECKON
SHEPTHH).

Buisoo ounamuueckoco onucamnus CapMOHUYECKUX Konebanuil u3
Ux dHepeemu4ecKoco U KUuHemamu4eCcko2co OnucCanusl.

Buinyoicoennvie konebanus. Pesonanc. Pezonanchas Kpusast.
Brusinue samyxanus Ha 610 pe30HAHCHOU KPUBOL.
Aemoxonebarus.

Pewenue pacuémnuix 3a0au ¢ 610 3a0aHHOU U HEA8HO
3a0aHHOU PuU3UUECKOU MOOENbIO C UCNONb308AHUEM OCHOBHBLX
3aK0H08 u popmyn no meme «Mexanuyeckue konebanusy.

Ammuityna v asa xonebanuil. Csi3b aMIUIUTYAbI KOJI€OaHUH UCXOAHON
BEJIMYMHBI C aMIUTUTYJaMH KoJIeOaHUH €€ CKOPOCTH U YCKOPEHHUSI.

Iepron n yactora konebanuii. [lepron MabIx CBOOOIHBIX KoIeOaHUI
MaremMaTH4yeckoro MasitTHuka. [leprnoa cBoOONHBIX KoeOaHUH MPY>KUHHOTO MasTHHUKA.

Pewenue kauecmeennvix 3a0au, mpeoyrouwux npumeHeHs.
3HaHUl no meme «Mexanuueckue Konebarusy.
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ObvsacHeHue 0CHOBHBIX NPUHYUNOG OeUCBUS MEXHUYECKUX
YCMPOUICM8, MAaKUX KaK: MempoHOM, Yacwl, Kadeu,
MY3bIKAIbHbIE UHCIMPYMEHMbL, CeticMoepad.

Jlabopamopnas paboma Ne3 «Onpedenenue yckopenus
€80000H020 NAOEHUS NPU NOMOWU MASMHUKA

JJIeKTPOMATHUTHBIE KoJie0anus 7/15

Konebarenbubiit KOHTYp. CBOOOMHBIC EKTPOMArHUTHBIC KOJICOAHUS B HI€aThbHOM
K0JIeOATEIIbHOM KOHTYPE.

®opmyna TomcoHa.

Cea3b amnaumyovl 3apsa0a KOHOEHCamopa ¢ amMniumyoou
CUbL MOKA 8 KOLeOAMETbHOM KOHNYpe

Pewenue pacuémmuwix 3a0au ¢ A6HO 3a0AHHOU U HESLBHO
3A0AHHOU PU3UYECKOU MOOETbIO C UCNONIb308AHUEM OCHOBHBIX
3aKOHO8 U popmyn no meme « ALeKMpOMAZHUMHbIE
Konebanusy

Pewenue kauecmeennuix 3a0au, mpebdyrowux npumeHeHus
3HAHUI N0 meme « DNeKMPOMASHUMHbIE KONeOaHUs»

3aKkoH COXpaHCHUA SOHEPTHUHU B UACATIbBHOM K0J1€0aTeJIbHOM KOHTYpC.

3aryxarolye JeKTPOMarHuTHbIe KojeOaHus. BbIHYXI€HHbIE 3IeKTpOMarHUTHbIE
kosiebanust. [lepeMeHHbII TOK.

CpaeHeHue MEXAHUYECKUX U ITIeKMPOMACHUNHbBIX Konebawnuil

ObvsicHerue 0CHOBHbBIX npuHyuUnoes oelcmeuss mexHu4ecKux
ycmpoﬁcme, maKkux Kak. 3]Z€Kmp1/l1l€CKUZZ 360HOK, cenepamop
nepemeHHoco moka, JuHuu 3Jl€Kmp0n€p€()(lll

Onpedenenue yciouti NPUMEHUMOCHU MOOeNU UOEdIbHO20
KonebamenbHo20 KOHmypa
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MOLIHOCTb IEPEMEHHOTr0 TOKAa. AMIIMTYAHOE U LelCTBYIollee
3HAaUeHMe CUJIbl TOKA M HaNpPsHKEHUS IPU pa3IudyHon popme
3aBMCUMOCTU IIEPEMEHHOI'0 TOKa OT BpeMeHU. CuHycou1aabHbIi
HepeMeHHBII/I TOK.

WneanbHblit Tpancdopmatop. [IponsBoacTso, nepeaada u noTpediacHue
UIEKTPUYECKOM 3HEeprun. KylbTypa HCIIO/Ib30BaHuUs IIEKTPOIHEPTHUHU B
ITIOBCEHEBHOM KU3HU. TEXHUYECKHUE YCTPOUCTBA U TEXHOJIOTMYECKUE IIPOLIECCHI:
IIEKTPUYECKUI 3BOHOK, TEHEPATOp NIEPEMEHHOIO TOKA, JIMHUY 3JIEKTponepenady

Pesucmop, konoencamop u kamywka uHOyKmueHOCmMu 8 yenu
CUHYCOUOAILHO20 nepeMeHH020 moKa. Pezonanc mokos.
Pesonanc nanpsorcenuil.

Jlemoncmpayusi akmugHo20, eMKOCMHO20 U UHOYKMUBHO20
COnpomusneHul

Pewenue xauecmeernnbvix 361()61% mpe6y}0mux NPpUMEHEHUA
3HAHUU NO meme ((afleKmPOMaZHun’IHble KONeOaHus».

Mexannueckue M 3JIEKTPOMATHUTHbIE BOJIHBI 5/10

MexaHnndeckue BOJIHBI, YCIOBHS UX pacnpocTtpaHenus. [lonepeunsie

Y TIPO/I0JIbHBIE BOJIHBI. [lepros, CKopoCTh paclipOCTPaHEHUsI U TUHA BOJIHBI.
CBoiicTBa MEXaHUYECKUX BOJH: OTpakeHHUe, IpeIoMIIeHHEe, MHTeppepeHIIHs
U AUQpaKius.

3Byk. CkopocTh 3ByKa. [ poMKoCTh 3ByKa. BricoTa ToHa. TemOp 3ByKa.
[IIlymoBOE€ 3arpsi3HEHNUE OKPYKAIOIIEH CPeIbl.

H3yuenue pacnpocmpanenus 36yKo8bix 601H 8 3AMKHYNOM
npocmpancmee.
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Pewenue 3a0au

Obvscnenue 0CHOBHBIX NPUHYUNOE OeUCMBUS MEXHUYECKUX
YCMPOUCM8 U MEXHOI02UYECKUX NPOYECCO8, MAKUX KAK:
MY3bIKANbHbIE UHCMPYMEHMbL, paoap, paouonpuémMHux,
menesusop, anmenna, menegpon, CBU-neuw, ynompazeyxosas
OUACHOCMUKA 8 MeXHUKe U MeOUuyuHe.

DJEeKTpOMarHUTHBIE BOJIHBL. YCIIOBUS U3IYYEHUSI SIEKTPOMArHUTHBIX BOJIH.
CBoJCTBa 2JIEKTPOMArHUTHBIX BOJIH: OTPAKEHUE, IPEJIIOMIICHUE, MTOJISIpU3aLNs,
uHTephepeHys 1 Audpaxiys. B3auMHasi OpPUEHTAIINS BEKTOPOB

B JIEKTPOMAarHUTHOMN BOJIHE.

IIIxana 2MeKTPOMAarHUTHBIX BOJIH. [IpuMeHEHME 37IEKTPOMArHUTHBIX BOJIH
B TEXHHKE U ObITY. TeXxHHYEeCKHE yCTPONCTBA U MPAKTUUYECKOE IPUMEHEHHUE:
MY3bIKaJIbHBIE MHCTPYMEHTBI, pajap, paauonpruEMHHUK, TEIEBU30D, AaHTCHHA,
tenedon, CBY-nieus, yabTpa3ByKoBasi TMarHOCTUKA B TEXHUKE U METULIMHE
[IpuHIUIBI pagroCBs3U U TeneBuAeHUs. Pagunonokanus.

Pewenue kxauecmeenHvix 361061’{, mpe6yiou4ux npumerneHusl
3Hanul no meme «Mexanuueckue u INNEKMPOMACHUNTHbLE
BOJIHbL)

Pewenue xauecmeernnbvix 361()61‘!, mpe6y}0u;ux NpUMEHEHUA
3uanuil no meme «Mexanuueckue u NeKmpomacHunttvle
BOJIHbLY

Yempoiicmeo u npunyun pabomuel npocmetiuie2o
paouonpuemMHuKa

Ontuka 10/25

[IpssMonuHEITHOE pacpoCTpaHEHNE CBETa B OMHOPOAHOU cpeae. JIyu cBera.
ToueyHbIl UCTOUHMK CBETA.
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OtpaxkeHnue cBera. 3aKOHBI OTpakeHUs cBeta. [locTpoenue n3odpakeHuit
B IUIOCKOM 3€pKaJie.

Habnwoenue onmuueckux aenenuil, nposedeHue KoC8eHHbIX
uzmMeperull, UCcie008aHUs 3a8UCUMOCIel PU3UYeCKUX
BEUYUH U ONBIMOSE NO NPOBEPKE NPEOLONCEHHOU CUNOME3bl
npu u3yyeHuU sA61eHUll NPeloMIeHUs c8ema Ha epanuye
paszoena 08yx cpeod, NpeloMieHUs céema 6 coouparoujelt

u pacceusarowjell IUH3AX, BOJIHOBbIX CEOUCME C8emd.

Ilocmpoenue u pacuém uzobpasicenuii, co30a8aemulx
NIIOCKUM 3ePKaIOM

Copepuueckue 3eprana

[Tpenomienue cBera. 3aKOHBI MPEJIOMIICHHUS CBeTa. AOCONIOTHBIH OKa3aTelb
HPEIOMIICHUSL.

Hucnepcus ceera. CiioxHbIi cocTaB 6enoro ceera. L{ger.
[TonHOE BHYTpeHHEE OTpakeHHe. [IpeaenbHbIi yroll MOJHOTO BHYTPEHHETO
OTPaAXKECHUS.

Jlabopamopnas paboma Ned «H3mepenue noxazamens
NpeloMAEHUS CIEKAA)

OmmnocumenvHuill noxazamensv npeiromaenus. [locmosncmeo
Yacmomul ceema u COOMHoueHue OIUH BOJIH NPU Nepexooe
MOHOXPOMAMUYECKO20 C8ema yepe3 paHuyy pasoeid 08yx
ONMU4eCcKux cpeo.

Xoo nyuyetl 6 npuzme.

Cobuparoiue 1 paccerBaromiye JMH3bl. ToHKast MuH3a. POKYCHOE pacCTOsIHUE
Y ONITUYECKAs! CHJIa TOHKOM JIMH3BI.

dopmyna TOHKOW JIMH3bI. YBEIUYEHUE, JaBAEMOE JIMH301

Jlabopamopnas paboma Ne5 « Onpedenenue onmuyeckoi
CUNILL U POKYCHO20 PACCMOSIHUSL COOUPAIOWell TUH3bI»
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3asucumocmuv hoxkycHo2o paccmoanus mouKou cgpepuieckou
JIUH3bL OM e€ 2eomempuu U OMHOCUMENbHO20 NHOKA3Ames
Npen1oMAEeHUSL.

Xo0 nyua, npowedwezo 1un3y no0 NPOU3BOIbHLIM Y2IOM K €€
anaenou onmuueckotu ocu. Ilocmpoenue uzoopasiceHuti mouxu
U ompe3sKa NPpsAMolL 8 cCOOUPAIOWUX U PACCEUBAIOUSUX TUH3AX

U UX cucmemax.

OnTuueckue mpuOopsl. Pazpemiaromas cnocooHocTh. [1a3 kak onTuveckas
cucrema.
[Ipenensl NPUMEHUMOCTH TEOMETPUUECKON ONTUKH.

TexHU4eCKHE YCTPOUCTBA U TEXHOJIOTUYECKUX IIPOLIECCHI: OUKH, JIYyIIa, [IEPUCKOII,
(doTroarnmapar, MUKPOCKOII, IPOSKIIMOHHBIN arimapar, MPOCBETICHUE ONTHKH,
BOJIOKOHHAsI ONTHKA, JUPPAKIIHOHHAS PEHIETKA .

Hpoceemﬂ E€HUue onmuku

Ilocmpoenue u pacuém uzodpasicenuii, co30a8aemulx
NIOCKUM 3ePKAIOM, MOHKOU JIUH3OU.

Pewenue xauecmeennvix 3a0ay, mpebyrouux npumerHeHus
3Hanul no meme «Onmuxay

Bonnogas ontuka. MaTepdepennus cera. KorepeHTHbIE HCTOUHUKH. YCIOBUS
HaOII0ICHN MAKCUMYMOB U MUHIMYMOB B MHTeP(hEPEHIIMOHHON KapTUHE OT ABYX
KOT€PEHTHBIX UCTOUYHUKOB. [IprMeph! Kimaccnyecknx HHTEPHEPEHIITMOHHBIX CXEM.

Hudpakius ceera. udpakuronHas pemérka. YciaoBrue HabIroIeHUs TIIaBHBIX
MaKCUMYMOB TP TaJCHUU MOHOXPOMAaTHUECKOTO CBETA Ha TU(PAKIIIOHHYIO
pewérky. [lonspusanus ceera

Jlabopamopnas paboma Ne6 « H3mepenue onunsl c6emogoi
BOIHBLY

Obvsacnenue ocobenHocmel NPOMeKaHus ONMUYEcKUx
A61eHUll: uHmepgepenyuu, oupparyuu, oucnepcuu, NOJIHO20
BHYMPEHHE20 OMPAHNCEHUS.
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Pewenue pacuémmuvix 3a0ay c 2610 3a0aHHOU U HEABHO
3A0AHHOU PUUYECKOU MOOETbIO C UCNONIb30BAHUEM OCHOBHBIX
3aK0H08 U hopmyn no meme « Onmuxay

OCHOBBI cIeMAJILHOM TEOPHUH OTHOCUTEIbHOCTH 4/5

FpaHI/IHBI IMPUMCHUMOCTH KJIaCCUYECKOM MEXaHHKH. HOCTy.TIaTBI CHCHH&HBHOﬁ
TCOPHUU OTHOCUTCIIbHOCTH.

OTHOCHUTEIBLHOCTh OJJHOBPEMEHHOCTH. 3aMeJIJIEHUE BPEMEHU U COKPAIIEHUE
JUIAHEL.

IIpocmpancmeenno-epemennotl unmepsai. Ilpeobpaszosanus
Jlopenya. Ycnoeue npuyunnocmu.

Ilpakmuxym
Ilpakmuxym
OHeprus U UMIYIIbC PENATUBACTCKON yacTULIBI. CBS3b MAcChl C YJHEPrUEH
Y UMIYJIbCOM PEJISITUBUCTCKOM YacCTHUI[bl. DHEPrusl MOKOsI
TexHuyeckne yCTpoucTBa U TEXHOJIOTMYECKUE IIPOLIECCHI: CITYTHUKOBBIE
MIPUEMHUKH, YCKOPUTEIU 3apSKEHHBIX YaCTHL]
[IpakTukym
[IpakTHKy™m

UlaGoparopHas paborta

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

PaBHOBecHOE TeTuIOBOE M3NTydeHHE (M3TydeHHE aOCOTIOTHO YEPHOTO TETa).
I'unore3a M. I1naHka o KBaHTax.
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@DOTOHBI. DHEPTHs U UMITYITBC (POTOHA.

3axon cmewenus Buna.

Obvsichenue 0CHOBHBIX NPUHYUNOB OeUCMBUSL MEXHUYECKUX
yempouicme, makux Kak: cnekmpomemp, ¢oomoanemenm,
gomooamuux, myHHeIbHLII MUKPOCKON, CONHEYHAs bamapest,
€6emoouo0.

Pewenue pacuémmuwix 3a0au ¢ 61O 300AHHOU U HESIBHO
3A0AHHOU PU3UYECKOT MOOENbIO C UCNONIb308AHUEM OCHOBHBIX
3aKo0H08 U hopmyn no meme «Keanmosvie sienenusy.

®otoaddext. OnbiTol A. I. Cronerosa. 3akoHbsl hoTodPdeKTa.

VYpaBuenue DitnmreriHa s Goroaddexra. «Kpacnas rpanuna» pororddexra.

Onpeodenenue ycnosuti NPUMEHUMOCMU KBAHMOBOU MOOelu
ceema.

Ananusz K6aHMOBLIX NPOYECCO8 € UCHONLIOBAHUEM YDABHEHUS.
Duinwmetina ona homoaghghexma, npunyuna coomuouieHul
Heonpeoenénnocmu I elizenbepea.

Pewenue xauecmeernnbix 361()61% mpe6y}0u;ux NPpUMEHEHUA
3nanul no meme «Keanmoasnle s6ienusy.

JlaBrienue cBeTa (B YaCTHOCTH, JIaBJICHHE CBETa Ha a0COMOTHO MOIOMIAOIIYIO
1 aOCOJTIOTHO oTpaxaronryro nmosepxHocts). Onwitel [1. H. JleGenena.

TexHuyeckne yCTpoucTBa U TEXHOJIOTMYECKUE TIPOLIECCHI: CIIEKTPOMETD,
¢doroaneMeHT, HoToNATUNK, TYHHEIBHBIH MUKPOCKOII, COJIHEUHas Oarapes,
CBETOMON
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Bonnosvie ceoticmea uacmuy. Bonnwl 0e bpoiina. [{huna
801Hbl Oe Bpoiiis u pazmepsl 061acmu 10KATU3AYUY
osudcyuetics yacmuysl. Kopnyckynsaprho-601H080U OVaAIUIM.

Huppaxyus s1eKkmpoHos Ha KpUCmaiiax.
Cneyugura usmepenuii 8 mukpomupe. CoomuouieHust
Heonpedenénnocmetl I elizenbepea

Pewenue kauecmeennvix 3a0au, mpeodyrowux npumeHenus
3Hanuti no meme «Keanmosvie aenenusy.

duszuka aroma 4/5

OmnbITH IO UCCTIEIOBAHUIO CTPOCHUs aroMa. [ImanerapHas Mozieab atoma
Pezepdopna.

IToctynarsl bopa. U3nyuenue u nomoiieHue (poToHOB Ipu Mepexoie aroMa
C OZJHOTO YPOBHS HEPTUU Ha APYToi.

AHanus KeaHMOBHIX NPOYECCO8 HA OCHOBE NEPBO2O U BNOPO20
nocmynamos bopa

Ipaxmuxym
Ipaxkmuxym
Bunel ciektpoB. CriekTp ypoBHEH 3HEpPruu aTomMa BO10po/a.
CIIOHTaHHOE U BBIHY)KJIEHHOE U3JIyYE€HUE CBETA.
TexHuyeckne yCTpolcTBa U TEXHOJIOTHYECKUE IIPOLIECCHI: CIIEKTPAJIbHBIN aHAIN3
(criekTpocKoI), Ja3ep, KBAaHTOBBIN KOMIIBIOTEP
[IpakTukym
[IpakTukym

JlaGoparopHast paboTta
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du3nKa aTOMHOTO SIAPA M JIeMEHTAPHBIX YacTul 5/5

Hyxnonnas mogens sinpa [eitzenoepra—lBanenko. 3apsia sapa. MaccoBoe 4rciio
siapa. M30Torbl.

PagnoaktuBHOCTB. Anb(a-pacnaa. DNEKTPOHHBINA U MO3UTPOHHBIN OeTa-pacna.
I'amMa-u3nydeHue.

Ilpakmuxym

Ipaxmuxym

Pewenue 3a0au

DHeprus CBS3HM HYKJIOHOB B siipe. Snepubie cubl. JlehekT maccr sinpa. SnepHbie
peakuuu. JleneHue u CuHTE3 sep

Snepubie peakropsl. [Ipo0neMsl yrpaBisieMoro TepMOsIEPHOTO CHHTE3A.
OKOJIOTHYECKNE aCTIEKThI Pa3BUTHUSA SACPHOU SHEPIETHKH.

Ilpaxkmuxym

Ipaxmukym

Pewenue 3a0ay

Mertoasbl perucTpauuu U UCCIEN0BaHUS dJIEMEHTAPHBIX YaCTHII.
dyHIaMEHTaIbHBIE B3aUMOAECHCTBUS. baprOHbBI, ME30HBI U JIENTOHBI.
[IpencraBnenne o CranmaptHoil Mmogenu. KBapk-Imit0OHHAs: MOZIEb apOHOB.
®usuka 3a npeaenamu CrangapTHol Moaenu. TéMHas Marepus U TEMHas SHEPTHUsl.
EnunCcTBO hm3nueckoii KapTHHBI MUPA.
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TexHHYEeCKHE YCTPOUCTBA U TEXHOJIOTMYECKHUE ITPOLIECCHI: JO3UMETP, KaMepa
BunbcoHna, saepHbIil peakTop, TEpMOSAEPHBII peakTop, aroMHas boM0a,
MarHUTHO-PE30HAHCHAs TOMOTpadus

Tpakmuxym

Ipaxkmuxym

Pewenue 3a0au

DJieMeHThI ACTPOHOMMH U acTpodusuku 7/12

Mertonp! acTpoHOMHYECKHX HccnenoBaHuid. COBpeMEHHbIE ONITHYECKUE TENIECKOII,
paauoTeNIeCcKOIbl, BHEaTMOC(hepHas aCTPOHOMUSL.

Bun 38é3mH0T0 HeOa. Co3Be3 s, IpKUE 3BE3MBI, INIAHETHI, UX BUIUMOE JBUKCHHUE.

Omanvt pazeumus acmpornomuu. Ilpukiaonoe u
MUPOBO33pEHUecKoe 3HaYeHue acmpornomuu. Ilpumenumocmo
3aKOH08 (hu3uKU OJis1 00BACHEHUSL NPUPOOLI KOCMUYECKUX
00beKMOo8.

OcHosnvie cozse30us CesepHo2o nomyulapus u apKue 36e30bl

Ponv acmponomuu 6 cospemennoii kapmune mupa, 6
NPAKmMuyecKkou 0essmenbHOCMU Yelo8eKd U OalbHeltiuem
HAY4YHO-MEXHU4ecKoM pa3eumui.

ColnHeuHas cucTeMa.

Comare. Comaednast akTuBHOCTh. VlcTounuk sHeprun CoTHITa U 3BE3 .
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3BE3/IbI, UX OCHOBHBIC XapaKTePUCTHKH. J(marpaMma «CreKTpaabHBIA KJIacC —
CBETUMOCTBY. 3BE3/IbI INIABHOM MOCJIEIOBATEILHOCTH. 3aBUCUMOCTD «Macca —
CBETHMOCTB» JUISA 3BE3]I TIIABHOH TOCIEeI0OBATEIHHOCTH. BHyTpeHHEee cTpoeHne 3BE3 .

Ilpakmuxym

Tlpaxmukym

Obobwenue u cucmemamuzayus COOEPHCAHUsL pa30eios
Kypca «Mexanuxay,

CoBpeMeHHbIC MPEACTABICHUS O POUCXOXKICHUH U 3BoIoIuU CoNHIA U 3BE3/1. DTarbl
JKU3HH 3BE3I.

Muneunsrtii [1yTs — nama ['anaktuka. [lonoxxenune u npmwkenue Conaia B [amakruke. Tumst
rajakTuk. PaguoranakTuku u kBazapsl. UEpHBIE ABIPHI B ApaX FaIaKTHK.

Obobwenue u cucmemamu3ayusi COOEPHcAnUs paz0enos
Kypca «Mexanuxay,

ObobWenue u cucmemamu3ayusi COOEPIHCAHUSL pa30enos
Kypca «Mexanuxay,

ObobWenue u cucmemamu3ayusi COOEPAHCAHUsl pazoenos
Kypca «Monexynsapuas (pusuka u mepmoOUHAMUKAY,

Bcenennas. Paciimpenne Beenennoii. 3akon Xa66:ma. Pasoeranue ranakruk. Teopus
Bonpuioro B3peiBa. PeslnKTOBOE U31y4YeHHE.

MacurabHas ctpykrypa Beenennoil. MeraranakTuka.
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Hepeménusie mpodiaeMbl aCTPOHOMUH

Obobwenue u cucmemamuzayus COOEPHCAHUsL pa30eios
Kypca «Monexynsapuas gpusuka u mepmoOUHAMUKAY,

ObobWenue u cucmemamu3ayusi COOePIHCAHUsi pazoenos
Kypca «Monexyniapuas gpusuka u mepmoOUHAMUKA»,

Ipumenenue ocho8oNONAAIOUWUX ACMPOHOMULECKUX
NOHAMUL, 3AKOHO8 U Meopull 01 AHAIU3A U 0OBIACHEHUS.
Pusuneckux npoyeccos, NPOUCX0OAWUX 8 36€30AX, 8 36E30HbIX
CUCTEMAX, 8 MeNCCALAKMUYECKOU cpede, 0BUNCEHUsL
HebecHbIX mell, 260a0yuUU 36¢30 U Beenennoll

OO6o61eHne u cucTeMaTH3alys coaep kaHus pasziena Kypca «MexaHukay

O60011eHre 1 cucTeMaTH3allus COJIEpKaHus pasziena Kypca «MosekynspHas pusuka
U TCPMOJNHAMUKAY

Obobwenue u cucmemamu3ayusi COOEPHcaAnUs paz0enos
Kypca « DneKkmpoouHamMuray

ObobWenue u cucmemamu3ayusi COOePAHCAHUsi pazoenos
Kypca « DneKkmpoouHamMuKa

ObobWenue u cucmemamu3ayusi COOePAHCAHUsl pazoenos
Kypca « neKkmpoouHamuray

Pe3zepn

Pezeps
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