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IHOACHUTEJIbHASA 3AIIMCKA

CuHxpoHH3UpOBaHHAas pabouasi mporpamma 06a30BOro M YIIyOJIEHHOIO M3y4eHUs MpeiMeTa
OU3MKA(10-11 xnacc) [Iporpamma pazpaboTtana Ha ocHOBe DenepanbHOil 00pa3oBaTeIbHON TPOrPaMMbl

cpenHero oOiero obpa3oBaHus, yTBEPKIECHHOUN mpukazom Munmnpocsemenus Poccun ot 18.05.2023 mox Ne
371.
[Iporpamma pa3paboTaHa Ha OCHOBE METOAMUYECKHX PEKOMEHAALMH IO CO3JaHUI0 U (DyHKIMOHMPOBAHUIO B
06H_[606pa30BaTeHBHBIX OpraHu3alugX, PACIOJIOXKCHHBIX B CEILCKOMMECTHOCTH U MaJIbIX ropoaax, LCHTPOB
00pa30BaHUs €CTECTBEHHO-HAYYHON U TEXHOJOTHYECKOM HampaBieHHocTel («Touka pocTay)

JlanHas mporpaMMa CIY>KUT OCHOBaHHMEM JJIsl y4uTeNs Mo pa3paboTke paboueil mporpammsl 1Mo (pu3uke B
KIaccax, I7ie peaau3yloTcss MyabTHIpo(rIbHbIN ydeOHbIN 1aH. B pasgene «Temartudeckoe miaHUpOBaHUE»
y4e0HOTO Kypca cojaepKaHue OOydeHHS! CHHXPOHHM3HUPOBAHO JUIsI OCBOCHUS OOYJalONMMUCS MpeaAMeTa Kak Ha
0a30BOM, TaK U yIIIyOJIEHHOM ypOBHE.

JlaHHasg mporpamma oIpejaenseT o00sg3aTeNbHOe NPEAMETHOE COAEp)KaHUE, YCTAHABIMBAET HPUMEPHOE
pacripeniernieHne ydeOHBIX YacoB MO TEMATHUYECKUM pasfesiaM Kypca M PEeKOMEHIYeMYIO MOCIeI0BaTeIbHOCTh
M3YYCHHUS TEM U PA3/IENIOB yIeOHOTO MpeMeTa C YIETOM MEKITPEIMETHBIX H BHYTPUTIPEIMETHBIX CBSI3EH, TOTUKA
y4eOHOro Tpoiiecca, BO3PACTHBIX OcoOeHHOcTel oOydarommxcs. [Iporpamma maér mpencTaBiIeHUE O LETsX,
codeporcanuu, odujerl cTpaTteruu OoOydeHWs, BOCIUTAHUS U PA3BUTH OOYYAIOIMXCS CPEACTBAMH Y4eOHOTO
npeamMeta «Du3ukay Ha yrimyoaEHHOM ypoBHE M 6a30BOM YpOBHE.

H3yuenue xypca usuku yenyOnéHno20 YpOBHA NO360IAem  peanu308ams 3a0auu NpoghecCUoHanbHol
opueHmayuu, HAnpaseneHo Ha CO30aHue YCI08Ull O NPOSAGIEeHUS CBOUX UHMENIeKMYANbHbIX U MBOPUEeCKUX
CNOCOOHOCM el KAXNCOBIM VHAUWUMCS], KOMOPble HeoOX00UMbL 0151 RPOOOANCEHUSL 0OPAB08AHUSL 8 BbICUUUX YUEOHbIX
3a6e0eHUAX NO PA3TUYHBIM QUIUKO-MEX HUYECKUM U UHHCEHEPHBIM CReYUATbHOCTIAM.

B mporpamme ompenenstorcsi TUTaHUpPYEMbIe pe3ylbTaThl OCBOCHHS Kypca (PM3MKH Ha YpOBHE CPETHETO
o01mero o0pa3oBaHMS: TUYHOCTHBIE, METalpeIMETHbIC, MpeaMEeTHbIE (Ha YyIITyOnEéHHOM u 0a30BOM YpPOBHE).
Hay4yHo-MeToz0morudeckoii OCHOBOH  JUIst  pa3pabOTKM TpeOOBaHMM K JIMYHOCTHBIM, MeETalpeAMETHBIM
U TPEIMETHBIM pe3ylibTaTaM OOYJaroIMXCs, OCBOMBIIMX IPOTPAMMy CpEIHEro o0Imero ooOpa3oBaHUsS Ha
YITTYyONEHHOM YPOBHE, SBIISIETCS] CUCTEMHO-IEATEIbHOCTHBIN OIXO/.

IIporpamMma BKJIIOUYAET:

naaHupyemule pesyivmamsl OCBOCHUS Kypca (U3MKM Ha YIIIyOJEHHOM W 0a30BOM YPOBHE, B TOM 4YHCIIC
npeomemHule pe3yibmamal 0 ToJjaM 00ydeHus;

cooepacanue yuebHo2o npeomema « Duzuka» no 200am oOyueHus,

npuMepHoe memamuyeckoe NJIAHUPOB8aHUe C YKa3aHHMEM KOJIMYEeCTBA YacCOB Ha HU3YYCHUE KaXKIOM TEMbI

U NPUMEPHOU X APAKMEPUCIUKOU YYeOHOU 0esmelbHOCMU YUauux cs, peaTu3yeMo Mpyu U3y4eHUH ITHX TEM.

[lporpamMmma wWMeeT NPUMEPHBI XapakTep W MOXET OBITh HCIOJIb30BaHA YUUTEISIMH (HU3UKH LTS
COCTaBJICHUS CBOMX PAOOUYUX IPOTPAMM.

Pabouas mporpamMma He CKOBBIBACT TBOPUYECKYIO HHUIIUATHBY YUUTEIICH U MPEAOCTABIISCT BO3MOXHOCTH IS
peanu3aliy  pa3IniyHbIX METOJMYECKHX TOJIXOA0B K MpenojaBaHui0 (u3uKM Ha yrIyOln€HHOM M 0a30BOM
VPOBHE TMpU YCIOBUHM COXpaHEHHS 0O0s3aTeNbHONW YacTH coAepkaHus Kypca. KomnuecTBo YacoB
B TEMAaTHYEeCKOM IUJIAHUPOBAHUW HA HW3YUCHHUE KAKIOH TEMBI SBIISCTCS OPHEHTHPOBOYHBIM H MOXET OBITH
M3MEHEHO KaK B CTOPOHY YMCHBIICHHS, TaK W YBEIMUYCHHUS B 3aBUCUMOCTH OT PEAIU3YEeMBIX METOAMYECKHUX
MO/IXO/I0OB U YPOBHS MOATOTOBJICHHOCTH YJAIMXCS.

KypcuBoM B TekcTe mporpamMMbl BbIETEHBI dJeMeHThl Llenmn u 3amauu, [IpeqMeTHBIX pe3ylibTaToB U
Cogepxanusi yaeOHOTO MaTepHuaa, KOTOpbIe MPEACTaBICHBI U U3Y4eHUs Ha YIIIyOIEHHOM YPOBHE

OBIIAA XAPAKTEPUCTHKA YYEBHOI'O INIPEIMETA «®U3UKA»

®du3nka Kak Hayka O HauOojiee OOIMX 3aKOHAX MPHUPOJBI, BBICTyHas B KayecTBE Y4eOHOTo mpeamera
B IIKOJIC, BHOCHUT CYIIECTBEHHBIM BKJIaJl B CHCTEMYy 3HaHUW 00 okpykatomeMm wmupe. IllkombHbBINH Kypc
(U3MKH — CUCTEeMOOOpa3yIOIMi Il €CTeCTBEHHO-HAYYHbIX Y4EOHBIX MPEAMETOB, MOCKOJBbKY (PHU3MUYECKUE
3aKOHBI JIEKaT B OCHOBE MPOIIECCOB U SIBJICHUM, U3y4aeMbIX XUMHEH, Ouosiorueit, ¢usuyeckoil reorpadueit
u actpoHoMuel. Mcmonb3oBaHHME | aKTUBHOE IpUMEHEHHE (HU3MYECKUX 3HAHWI ONpeAenusio Xapakrep
u OypHOE pa3BUTHE Pa3HOOOPA3HBIX TEXHOJOTUMU B cepe dHEPreTUKU, TPAHCIOPTA, OCBOCHMS KOCMOCA,

MOJIy4E€HUs HOBBIX MAaTEPUAJIOB C 3alaHHBIMU CBOWCTBaMHU U Jp. M3yueHue (M3MKH BHOCUT OCHOBHOHM BKIIaJ
B (OpMUPOBAaHUE ECTECTBEHHO-HAYyYHOW KapTHHBI MHUpa y4dalmxcs, B (OPMUPOBAHHE YMEHUM NPUMEHSTH



Hay4YHBIM METOJ MMO3HAHUS NPU BHIMOJHEHUH UMH YY€OHBIX HCCIIETOBaHUM.

B ocHOBY kypca (U3MKM CpeAHEH IIKOJNBI TOJIOKEH Pl HACH, KOTOpPbIE MOXHO paccMaTpuBaTh Kak
MPUHIHIIBI €70 TTOCTPOCHHSI.

Hoea uenocmnocmu. B COOTBETCTBUHM C HEW Kypc SIBJISIETCS JIOTMUECKH 3aBEPUIEHHBIM, OH COAEPKHUT
MaTepuan 13 BCeX pa3esioB (PH3UKH, BKIIOYAET KaK BOIMPOCKHI KIIACCHYECKOM, TaK M COBPEMEHHOM (DM3HKH.

Hoea z2enepanuzayuu. B cooTBeTcTBUM € HEll Marepuan Kypca (U3MKH OOBbEIUHEH BOKPYT (U3MUECKUX
Teopuii. Benynmm B Kypce sBisiercs (QOpMHpPOBaHHE MPEACTAaBIECHUNM O CTPYKTYPHBIX YPOBHSIX MaTepuu,
BEIIECTBE U TOJIE.

Hoea zymanumapuzayuu. BEE peanuszanus mnpeanosaraeT HCIOJIb30BaHUE TYMAHUTApHOIO MOTEHIMana
¢u3nyueckoil  HAyKM, OCMBICIIEHHE CBS3M  pa3BUTHS  (PU3MKA € pa3BUTHEM  OOIIECTBA, a TaKKe
C MHPOBO33PEHYECKUMHU, HPABCTBEHHBIMH M DKOJIOTUYECKIMH MTPOOIeMaMHu.

Hoesn npuxknaonou nanpasnennocmu. Kypc ¢usuku yrioyOon€HHOTO YpOBHSI MPEIIOJaraeT 3HAKOMCTBO
C IIMPOKUM KPYrOM TEXHHYECKUX U TEXHOJIOTMYECKUX MPUIIOKEHUM N3ydeHHBIX Teopuil u 3akoHOB. [Ipu aTOM
paccMaTpuBalOTCS Ha ypOBHE OOIMX MPECTaBICHUI U COBPEMEHHBIE TEXHUYECKHE YCTPOHCTBA U TEXHOJIOTHH.

Hoea Ixonocuszayuu peanusyercs IMOCPEACTBOM BBEICHUS OJEMEHTOB COJIEP)KaHUS, MOCBSUIIEHHBIX
9KOJIOTUYECKUM MPOoOIIeMaM COBPEMEHHOCTH, KOTOPBIE€ CBSI3aHBI C PA3BUTUEM TEXHUKU U TEXHOJIOTUH, a TakKe
o0CyXAeHUs MTPoOIIEM PAIlMOHATIBHOTO MPUPOIOTIOIB30BAHUS U YKOJIOTHYECKONU OE30IMacCHOCTH.

OcBoeHue coaepkaHusi TPOrpaMMbl JTOJKHO ObITh TOCTPOCHO HA MPHUHIUIAX CUCTEMHO - 1€ TeIbHOCTHOTO
noaxona. Jlna ¢u3mku peanmusanus 3TUX MPUHIUIOB 0a3upyeTcs Ha HMCHOJIB30BAHUHM CaMOCTOSTETHLHOTO
AKCIIEPUMEHTA KaK MOCTOSHHO JIEHCTBYIOIETO (pakTopa yueOHOro nporecca. /s yenyoaénno2o ypoens — 3mo
cucmema CcamoCmosmenbHo20 Y4eHUYecko20 O9KCHepUMeHmd, 6KIouanuie2o @poumanvhsle yieHuyeckue
ONbIMbl NPU U3YYEHUU HOB020 Mamepuana, aabopamopuvie pabomvl u pabomuvl npakmuxyma. Ilpu smom
B03MOJICHbL 084 CNOCoba peanruzayuu GuU3UYECKo20 NPaKmMukyma. B nepeom cnyuae npakmuxym npoooumcs
au6o 6 konye 10 u 11 xnaccos, 1ubo nocie nepsoeo u 6mMmopo2o nowy2o0utl 8 KaiCOOM U3 3mux Kiaccos. Bmopoti
Ccnocob — smo uHmezpayus pabom NPaAKMuKyma 6 cucmemy 1adOopamopHuix pabom, Komopwvle npo8oosmcs
6 npoyecce usyuenusi paszoera (memwvlt). I[lpu smom noo pabomamu NPAKMUKYMA HOHUMAEMCS
camocmosmesnvbHoe UCCe008aHue, KOmopoe nposooumcs no pyKko8ooCmaey c8EPHYymo20, 0000uénHo2o euoa bes
nOwLaz2080t UHCMPYKYUU.

B mporpamme cuctemMa ydeHMYECKOTO SKCIEPUMEHTA, JJA0OPATOPHBIX PadOT M MpPaKTHKyMa IpPEICTaBJICHA
eIWHBIM TiepeyHeM. BbiOop TemMaTuku Ajs 9TUX BHAOB YYEHUUYECKUX MPAKTHUYECKUX PAOOT OCYIIECTBIISETCS
y4acCTHUKaAMHU O0Opa3oBaTEIbHOrO  Ipollecca MCXOAs W3 OCOOCHHOCTEHW IOYpOYHOTO IJIaHHPOBAHUS
U ocHameHus: kaOuHeta Qusuku. [Ipm >TOM oOecreunBaeTcs OBJIAJIECHUE OOYYAIOIMMMUCS YMEHHUSAMU
MPOBOJUTH MPSAMbIE U KOCBEHHBIE M3MEpPEHUs], MCCICIOBAaHUS 3aBUCHUMOCTEH (PU3NYECKUX BETUYNH
Y TTIOCTAHOBKY OMBITOB 110 MPOBEPKE MPEIT0KEHHBIX THITOTES.

Bonbiioe BHUMaHuE yensercss pellieHUI0 pacyETHBIX M KaueCTBEHHBIX 3ahad. [Ipu 3ToM Ans pacdE€THBIX
3a7jau4 TMPUOPUTETOM SIBISIOTCA 33/a4dl C SBHO 33JaHHOW U HesA6HO 3a0anHOl (PU3UYECKON MOJIENbIO,
MO3BOJISIIOIIME TPUMEHSATh HM3YUYCHHBIC 3aKOHBI M 3aKOHOMEPHOCTHM KaK M3 OJHOTO paslenia Kypca, Tak
U UHTErpUpys NpUMEHEHUE 3HAaHUN U3 pa3HbIX pasaenoB. s KadyecTBEHHBIX 3a7jau MPUOPUTETOM SIBJISIIOTCS
3a7aHus Ha OObsicHeHWe / TpejcKazaHue MPOTEKaHHS (M3UUSCKUX SIBJICHUNW W TPOIIECCOB B OKPYXKAKOILCH
KU3HH, TpeOyromme BrIOOpa (PU3HIECKON MOJICIN JJIsl CUTYaIlluH TPaAKTHKO-OPUEHTHPOBAHHOTO XapaKrepa.

B coorBerctBuu ¢ tpedoBanusmu PI'OC COO k MaTepHalbHO-TEXHUYECKOMY OOECIIEYEHHMIO Y4eOHOTO
npoiecca Kypc ¢GU3ukd yrryOJa€HHOTO U 0a30BOTO YPOBHSI B CPEIHEN MIKOJIE JOJDKEH M3ydaThCsl B YCJIOBHSAX
npeJiMeTHOro kadunera. B kabunere (u3uku 10KHO OBITH HEOOXOMMOE JTAOOpAaTOPHOE 000PYAOBaHUE JUIS
BBITIOTHEHUSI YKA3aHHBIX B MPOTpaMME YICHHUYECKHUX OIBITOB, JaOOpaTOpHBIX paboT W padoT MpakTHKyma,
a TakkKe IEMOHCTPAIMOHHOE 000PYIOBAHHE.

JleMoHCTpanimoHHOe o0OopynoBaHue (OpMUPYEeTCS B COOTBETCTBUU C TMPUHIMIIOM MHUHHMAJIbHON
JOCTAaTOYHOCTH M O0ECIEeYMBACT MOCTAHOBKY MEPEYUCICHHBIX B MPOTpaMMe KIIOYEBBIX JEMOHCTPALMH JUIs
WCCIICZIOBAaHUS HW3Yy4aeMBIX SIBIICHHH W TMPOIECCOB, AMITMPUUYECKAX M (yHJIaMEHTAIBHBIX 3aKOHOB, WX
TEXHUYECKUX MPUMEHEHUH.

JlaboparopHoe obopynoBaHUE Ui YYCHUYECKUX MPAKTHYECKUX pabOT GOpMUPYETCS B BUAEC TEMAaTHUYCCKUX
KOMITJICKTOB W 00O€CIeuyrBaeTCsl B pacyére OJHOTO KOMIUICKTa Ha JIBYX OOyJaronmxcs. TeMaThdeckue



KOMIUJICKTBI J1TA0OpAaTOPHOTO OOOPYIOBAaHUS JODKHBI OBITH TMOCTPOSHBI HA KOMIUIEKCHOM HCITOJIb30BAaHUHU
aHAJIOTOBBIX U IU(POBBIX NMPUOOPOB, a TAKKE KOMITBIOTEPHBIX HM3MEPUTEIBHBIX CUCTEM B BHJE ITU(POBHIX
nabopaTopuid.

HEJN U3YYEHUSA YYEBHOI'O IPEIMETA «®U3UKA»

OCHOBHBIMH IEISIMHU U3yICHUS PU3UKH B 00IIEeM 00Opa30BaHUU SIBIISIOTCS:

¢ (opmupoBaHHE HHTEPECA U CTPEMIICHHS OOYJAIONMXCS K HAYYHOMY U3YUYEHUIO TPUPOIBI, Pa3BUTHE UX
WHTEJJICKTYyaJIbHBIX U TBOPYECKUX CIIOCOOHOCTENH;

® Da3BUTHE TMPEACTABICHUA O HAYYHOM METOJIe IO3HAHUs U (POPMHPOBAHUE WCCIIEIOBATEIBCKOTO
OTHOIICHUS K OKPYXKAIOIIMM SIBJICHUSIM;

e (opMUpOBaHWE HAyYHOTO MHPOBO33PCHHUS KaK pe3yiabTaTa HW3yYCHHUsS OCHOB CTPOCHHUsS MaTepHH
U (yHIaMEHTAIbHBIX 3aKOHOB (DM3UKU;

e (opmupoBaHHWEe YyMECHUN OOBSCHATH SIBJICHHS C UCIOJIB30BAaHHEM (DH3UYCCKAX 3HAHWN W HAYIHBIX
JIOKA3aTeNbCTB;

e (opMHUpOBaHUE MPEACTABICHUN O PO (DU3UKK ISl PA3BUTHS IPYTHX €CTECTBEHHBIX HAYK, TEXHHUKU
M TEXHOJIOTHII;
pasgumue npeocmasieHuil 0 803MONICHLIX cihepax OyOywel npopheccuoOHaIbHOU 0esmenbHOCmU,
CBA3AHMBIX C PUBUKOL, NOO2OMOBKA K OANbHelueMy 00y4eHUio 8 IMoM HanpaeieHuu.

e JlocTHKkeHHE 3TUX Lielel obecrednBaeTcsl pelieHueM CIeIyoNMX 3a1ad B Mpolecce U3ydeHHUs Kypca
(¢U3MKK Ha YPOBHE CPEIHETO 00IIeTo 00pa3oBaHUs:

® TpHOOpETCHHE CHCTEMBbl 3HAHWK 00 OOHMX (U3NYECKUX 3aKOHOMEPHOCTSX, 3aKOHAX, TEOPHSsIX,
BKJTIOYAsT MEXaHUKy, MOJICKYJSPHYIO (M3HKY, SJEKTPOJMHAMHKY, KBAHTOBYIO (PH3UKY M DJIEMEHTHI
acTpo(u3nKH;

e (JopmupoBaHHE yMEHUUN MPUMEHSITH TEOPETUYECKUE 3HAHUS IS OOBACHEHUS (M3MYECKUX SBICHUU
B IPUPOJIC U JJIs IPUHSATHS MPAKTUYCCKUX PEIICHUH B MIOBCETHEBHOW JKU3HU;

® OCBOGHHE CIIOCOOOB pEIICHUs Pa3IMYHBIX 337ad C SBHO 33JaHHON (DM3MYECKON MOJeNbIo, 3ajad,
MO/Ipa3yMEBAIOIIMX CaMOCTOSTETIbHOE CO3JaHue (U3NYECKOM MOJENH, aJeKBAaTHOW YCIOBMSIM 33/1a4H,
B TOM YHCJIIE 33]]a4 MHKCHEPHOTO XapaKTepa;

¢ TMOHUMaHHE (U3MYECKUX OCHOB U MPUHIIUIIOB JEHCTBHS TEXHHYECKUX YCTPOUCTB U TEXHOJOTHYECKHU X
MIPOIIECCOB, WX BIIHMSHUS Ha OKPYKAIOIIYIO CPENy;

® OBIQJCHHE METOAAMU CAMOCTOSTEIBHOTO TUIAHUPOBAHUS U MPOBEACHUS (PU3NYECKUX IKCTIEPUMEHTOB,
aHaM3a ¥ MHTepIpeTauy nH(opMaIuu, ornpeieneHus J0CTOBEPHOCTH MOTYYCHHOTO Pe3yibTaTa;
CO3JJaHME YCIIOBHMH ISl pa3BUTHSI YMEHUMN MPOCKTHO-HCCIICIOBATEIBCKOW, TBOPUECKOM JEITEIIbHOCTH;
pazeumue unmepeca K cgpepam npopheccuoHanbHoU 0esimerbHOCmU, CEA3AHHOU ¢ YUBUKOLL.

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

B cootBerctBun ¢ ®I'OC COO yrnyOn€éHHbIN ypOBeHBb H3ydeHUS ydeOHOro ipeamera «Du3nka» Ha ypOBHE
cpeaHero oOrero oOpa3oBaHus BEIOUPAETCS 00yJaroIMMUCs, MITAHUPYIOLMIMH POI0JKEHHE 00pa30BaHus 110
CHENHATBHOCTIM (PU3UKO-TEXHUUYECKOTO TPOQUIISL.

Y4eOHBIM TIJIaHOM TIPEaYCMOTpPeHO u3ydeHue ¢pus3uku B 00béMe 340 v 3a aBa roma oOydeHUs: 5 94 B Helemo
B 10 u 11 wnaccax, Ha 0Ga3oBOoM ypoBHEe B 00BbEMe 136 u 3a aBa roma oOydenus mo 24 B Hexemo B 10
u 11 xnaccax. B temarnueckom miuanupoBanuu it 10 n 11 kmaccoB mpeamomnararotest pe3epB BpeMEHH, KOTOPBIi
YIUTENb MOKET HCIOB30BaTh [0 CBOEMY YCMOTPEHU IO, U TTIOBTOPUTEIBHO-0000IIAI0IIME YPOKH.



INTAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA YYEBHOI'O ITPEJIMETA «®U3UKA» HA YPOBHE
CPEJHEI'O OBLIEI'O OBPA30OBAHUA

OcBoenue yuebHOro mnpeamera «Dus3nka» Ha ypOBHE cCpelHEro ooumero odpazoBaHus (yriayOon€HHBIN U

0a30BBIl  YpOBEHb) JAOJDKHO oOecrneurBaTh JOCTHIKEHHE CIEAYIOUMX JMYHOCTHBIX, METalpeAMEeTHBIX
U TIPEIMETHBIX 00pa30BaTENbHBIX PE3YIbTaTOB.

JIMIHOCTHBIE PE3YJIBTATbBI

Fpa.m‘daucxoeeocnumauue:
e chopMHPOBAHHOCTH TPAXKAAHCKON MO3UIUHM OOYYaIOLIErocsi KaK aKTUBHOTO U OTBETCTBEHHOIO
YJieHa POCCHIICKOTO O0INeCTBa;
MPUHATHE TPAJAUIIMOHHBIX OOIIEYEIOBEYECKUX TYMAHUCTHYECKUX U JEMOKPATUYECKUX I[EHHOCTEH;
TOTOBHOCTb BECTU COBMECTHYIO JESATEIHLHOCTh B MHTEpECax TPAXKAAHCKOTO OOIIECTBA, y4acTBOBATh
B CaMOYITPABJICHUH B IIKOJIE U JAETCKO-IOHOIIECKIMX OPTaHHU3aIHSIX;
® YVyMEHHE B3aWMOJCWCTBOBATh C COI[MATBHBIMA HMHCTHUTYTAMHU B COOTBETCTBUU C UX (YHKIHSAMH
Y Ha3HAYCHUEM;
® TOTOBHOCTh K TYMAaHUTapPHOU M BOJIOHTEPCKOMN NEATETHHOCTH.
ﬂampuomuuecxoetmcnumauue:
¢ chopMHPOBAHHOCTH POCCUICKOM TPAXKIAHCKON WIEHTUYHOCTH, TAaTPUOTU3MA;
® I[ICHHOCTHOE OTHOIIIEHHE K TOCYITApCTBEHHBIM CHMBOJIaM; IOCTHXKEHHAM Poccuu B pu3uke U TEXHUKE.
ﬂyxosuo-npaecmaennoe eocnumaHnue:
¢ c(hopMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUSI, STUUYECKOTO TOBE/ICHHUS,
® CIOCOOHOCTH OLICHMBATh CUTYAllUIO U IPUHUMATh OCO3HAHHbBIE PEILICHUs], OPUEHTUPYICh Ha MOPAJIBHO-
HPaBCTBEHHBIE HOPMBI M [IEHHOCTH, B TOM YHCIIE B IEATEILHOCTH YUEHOTO;
® OCO3HAHME JMYHOTO BKJIA/1a B TIOCTPOCHHUE YCTOWIHNBOTO OY/IyITIETO.
Icmemuueckoe socnumanue:
® OCTETHYECKOE OTHOIICHHE K MUPY, BKIIOYAs dCTETUKY HAyYHOTO TBOPYECTBA, MPHUCYINETO (PU3UUECKON
HayKe.
Tpyoosoe socnumanue:
® HHTEpEC K PasIu9IHBIM cdepaM MpodeCCHOHATEHOMN EATSILHOCTH, B TOM YHCIIC CBSI3aHHBIM C (PU3UKOH
U TEXHUKOH, yMEHHE COBepIaTh OCO3HAHHBIA BHIOOP Oymymeld mnpodeccuun W peanu30BBIBATH
COOCTBEHHBIE )KHU3HEHHBIC TIJIaHbI;
® TOTOBHOCTh M CIIOCOOHOCTH K 00pa30BaHUIO W CaMOOOpPa30BaHUIO B 00yacTu (PM3MKKM HA MPOTSHKCHUU
BCEH JKU3HU.
OKonozuueckoe socnumanue:
¢ chopMHPOBAHHOCTH IKOJIOTHUECKON KYIBTYpPbI, OCO3HAHUE INTOOATBHOIO XapaKTepa 3KOJIOTHYECKUX
npoOiem;
¢ I[UJIAHWPOBAHUE U OCYILECTBIICHUWE JEUCTBUI B OKpYXKAloOIeW CpelJe Ha OCHOBE 3HaHUA Ienei
YCTOWUYUBOTO Pa3BUTHUSI UETIOBEUECTBA;
® pacIMpPEHUe OIBITA JACATEITBHOCTH YKOJIOTHYSCKOW HAIPaBJICHHOCTH Ha OCHOBE NMEIOIIMXCS 3HAHUH 11O
¢duznke.

lIeHHocmu HAY4HO20 RO3HAHUA

e cHopMHPOBAHHOCTH MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO  DPa3BUTHUSA
¢dusnyeckoil HayKu;

® OCO3HaHWE LEHHOCTM HAaydyHOHl JesTeIbHOCTH, TOTOBHOCTh B IIpollecce H3y4eHHUsS  (U3UKU
OCYIIECTBIISITh MPOEKTHYIO U UCCIIEI0OBATENBCKYIO NEITEIbHOCTh UHIUBHUAYAIbHO U B TPYIIIIE.

B mpomecce mocTHKeHUST TUYHOCTHBIX PE3YJITATOB OCBOCHHS IPOTPaAaMMBI CPEIHEro 00IIero oopa3oBaHus
no ¢usuke y OoOy4aloIMXCs COBEPIICHCTBYETCS  IMOYUOHANbHBIU  UHMeNIeKm, TPeAroararonmi
c(OpMHUPOBAHHOCTH!

CaMOCO3HAHUsL, BKIIOYAIONIETO CHOCOOHOCTh TMOHMMATH CBOE SMOIIMOHAIBHOE COCTOSHUE, BHJIEThH
HaIpaBJICHUS PAa3BUTHsI COOCTBEHHOM IMOIIMOHATILHOM cephl, OBITH YBEPEHHBIM B ceO€;
camopezynupo8aHus, BKIIOYAIOIIETO CAMOKOHTPOJIb, YMEHHE NMPUHHMATh OTBETCTBEHHOCTh 3a CBOE
MOBEJICHUE, CIIOCOOHOCTh aalTHPOBATHECS K AMOIMOHAIBHBIM H3MEHEHUSIM W TMPOSBISATh THOKOCTD,
OBITH OTKPBITHIM HOBOMY;



GHYMpeHHeu Momusayuu, BKIIOYAIONICH CTpeMIIEHUE K JOCTHKEHHUIO LEIH U yCIeXy, ONTHUMM3M,
MHULHATUBHOCTh, YMEHUE IEUCTBOBATH, UCXO/I U3 CBOMX BO3MOKHOCTEH;

omMnamuy, BKIIOYAIOMEH CIIOCOOHOCTh TOHMMATh SMOLIMOHAIBHOE COCTOSIHUE JAPYTHX, YUYUTHIBATh €0
IIPU OCYILIECTBICHUHU OOIIEHUS, CIOCOOHOCTh K COUYBCTBUIO U CONIEPEKMBAHUIO;

COYUANBHBIX HABLIKOG, BKIIOYAIONMX CIIOCOOHOCTH BBICTPAWBAaTh OTHOLICHUS C IPYTUMH JIIOJIbMHU,
3a00THTHCS, TPOSBIISTH HHTEPEC M pa3petiaTb KOH(IHUKTHI.

METAIIPEJMETHBIE PE3YJIbTATBI

YHuBepcajbHbIE 03HABATEIbHbIE 1eiCTBUS

Ba3oBble JJornueckue neicTBus:

CaMOCTOSITEIBHO (OPMYIHPOBATH U aKTYaIH3UPOBATH MPOOIEMy, pacCMaTpUBaTh €€ BCECTOPOHHE;
OMpeNeNATh LU JEATEIbHOCTH, 33/1aBaTh MapaMeTpbl U KPUTEPUHU UX JOCTHIKCHUS;

BBISIBJISITH 3aKOHOMEPHOCTH M MMPOTHBOPEUHS B pACCMATPUBAEMBIX SIBIICHUSIX;

pa3pabaTpiBaTh IJIaH peIIeHUs TpoOieMbl C y4ETOM aHalu3a UMEIONMXCS  MaTepuaTbHBIX
Y HEeMaTepUAIIbHBIX PECYPCOB;

BHOCUTbH KOPPEKTUBHI B ACATEIBHOCTh, OLIEHUBATH COOTBETCTBHE PE3YIbTATOB IIEJISIM, OIEHUBATh PUCKU
MOCJEACTBUMN IEATETbHOCTH;

KOOPJMHHUPOBATH U BBHIMOJIHATH pabOTy B YCIOBHUSX PEATbHOTO, BUPTYAIbHOTO W KOMOWHHPOBAHHOTO
B3aUMOJICICTBHUS;

pa3BUBaTh KPEATUBHOE MBINITICHUE TIPU PEIICHUH KU3HEHHBIX TTPOOJIEM.

Ba3oBble nccienoBarebCKHe e HCTBHUA

BJIAJICTh HAYYHOW TCPMHUHOJIOTHEH, KITFOUEBBIMU IMOHSITUSIMA M METOAAMHU (PM3HUCCKON HAYKH;

BIIQJICTh HAaBBIKAMU Y4eOHO-HMCCIICIOBATEIBCKOW M TMPOCKTHOW JESTENbHOCTH B o0nactu (pu3mkw,
CIIOCOOHOCTBI0 M TOTOBHOCTBIO K CaMOCTOSATEIILHOMY ITOMCKY METOJIOB pEIleHUs 3a/1a4 (DU3UUECKOTO
CoZIep)KaHusI, IPUMEHEHHUIO PA3TMYHBIX METOJIOB TIO3HAHUS;

BIIAJICTh BUJIAMU JIEATEIFHOCTH MO MOJTYYEHUIO HOBOTO 3HAHUs, €T0 HHTEPIPETallUH, IPeoOpa30BaHUIO
Y IPUMEHEHUIO B PA3IMYHBIX YYCOHBIX CHUTYAIHSAX, B TOM YHCIIC TIPU CO3JaHUH YYEOHBIX IPOCKTOB
B o0OnacT U3UKH;

BBISIBJIATh TPUYMHHO-CIICCTBEHHBIC CBS3M M aKTyaIM3UPOBATh 3aJady, BBIJIBUTATh THIIOTE3Yy €&
pellieHusl, HaXOIUTh AapTyMEHTHI ISl JIOKAa3aTeNIbCTBAa CBOMX YTBEP)KICHHH, 3aJaBaTh MapaMeTphI
Y KPUTEPUH PEIICHUS;

aQHAIM3UPOBATh TIONYYCHHBIC B XOJC PCIICHHS 3a7aud Pe3yJbTaThbl, KPUTHYECKH OICHHBATh WX
JOCTOBEPHOCTh, TPOTHO3UPOBATH H3MCHEHUE B HOBBIX YCIIOBUSIX;

CTaBUTh U (GOPMYITHPOBATH COOCTBEHHBIC 33]]a4i B 00Pa30BATEIBLHOU JCSITEIHPHOCTH, B TOM YUCIIE TIPH
W3y4CHUU (PU3UKH;

JaBaTh OI[EHKY HOBBIM CUTYAI[UsIM, OLICHHBATh MPUOOPETEHHBIN OIIBIT;

YMETh MIEPEHOCUTH 3HAHUS 110 (PU3MKE B MPAKTUYECKYIO O0JIACTh KU3HEACATCIBHOCTH;

YMETh UHTETPUPOBATH 3HAHUSI U3 PA3HBIX MIPEIMETHBIX 00JIaCTEH;

BBIJIBUTATh HOBBIC HJCH, MpeAiaraTb OPHUTHHAIBHBIC MOIXOJbl W PEUICHHS, CTaBHTh IPOOJICMEI
Y 3a7]a4uu, JOMYCKAIOIE albTePHATHBHbBIC PEIICHHUSL.

Padora ¢ und opmanueii:

BJIaJICTh HABBIKAMH TMOJXy4deHUs HHPopMAIUU (U3MIECKOTO COMIEPKaHUsI U3 UCTOUHUKOB Pa3HbIX TUIIOB,
CaMOCTOSITEIBHO OCYIIECTBIISATh MOUCK, aHAIN3, CHUCTEMATHU3AMUI0 M HHTEPIPETANI0 WHPOpMAIUU
Pa3TUYHBIX BUJIOB U (POPM ITPECTABICHUS;

OLIEHUBATh JOCTOBEPHOCTh HH(POPMALIUH;

WCIOJIB30BAaTh CPEACTBA HMH(POPMANMOHHBIX ¥ KOMMYHUKAIIMOHHBIX TEXHOJOTHHA B pEIICHUU
KOTHUTUBHBIX, KOMMYHUKATUBHBIX W OpTraHU3AIMOHHBIX 3a7ad C COONIoJIeHHEeM TpeOoBaHU
IPrOHOMUKH, TEXHUKH O€30MaCHOCTH, THTUEHBI, PECYpCOCOEPEKEHUs, TTPABOBBIX U ITUUYECKUX HOPM,
HOpPM UH(POPMAITMOHHON 0€30MacHOCTH;

co37aBaTh TEKCTHl (DM3MUECKOTO COJEpXKaHHWS B PazIMYHbIX Qopmarax ¢ y4€TOM Ha3HAUYCHUS
MHpOpMAIUH U 11eJIEBON ayJUTOPUH, BHIOMPasi ONTUMAIbHYIO (POpMY ITPEICTABICHUS U BU3yaIU3allUU.



YHI/IBepcaJIbHI)Ie KOMMYHHUHKATUBHbBIC /1€ HCTBUSA

Oo0menmue:

® OCYIIECTBJIATH OOIIEHHE HA YPOKaxX (M3MKU M BO BHEYPOUHOM JIESATEIBHOCTH;

®  pAaCIO3HABATh MPEANOCHUIKH KOH(MIUKTHBIX CUTYAIlM M CMATYATh KOH(UIMKTHI;

° pa3BépHyro M JIOTUYHO H3jiaratb CBOKO TO‘-IKy 3p€HI/ISI C UCITOJIB30BAHUEM SA3BIKOBBIX CpeI[CTB.

CoBMecTHAsI 1eATEJbHOCTD:

® [IOHHUMATH U UCIOJIB30BATh IPEUMYINECTBA KOMaHIHOM U WHAWBUIYAbHON pabOTHI;

e BpIOMpaTh TEMATUKY U METOJABI COBMECTHBIX JEHCTBUI € y4€TOM OOIIMX MHTEPECOB M BO3MOMKHOCTEN
Ka)KJIOTo 4jieHa KOJIEKTHBA,;

o HpI/IHI/IMaTB e COBMCCTHOfI ACATCIIBHOCTH, OpI‘aHI/I3OBBIBaTB nu KOOp,I[I/IHI/IpOBaTB I[ef/'ICTBI/ISI 110 eé
JOCTH)KCHHUIO: COCTaBJIITh IUJIaH JIEHCTBUM, pacHpeneisTh PO ¢ Yy4ETOM MHEHHH YYaCTHUKOB,
00CYXJIaTh pe3ylIbTaThl COBMECTHOU paboTHI;

e OIICHUBATH KauecTBO CBOETO BKJIaJa 1 KaXKJ0T0 y4aCTHHUKa
KOMaH/Ibl B OOIIMI pe3yabTaT Mo pa3paboTaHHBIM KPUTEPHUSIM;

° npennaran, HOBBIC HpOCI(TI)I, OLICHUBATh UJCHU C ITO3HUIIMU HOBU3HBKI, OpI/IFI/IHaJIBHOCTI/I, HpaKTquCKOfI
3HAYNMOCTH;

® OCYIIECTBIIATh TO3UTUBHOE CTPATETUYECKOE TOBEJICHHE B PA3IMYHBIX CHUTYAllUsX, TMPOSBIATH
TBOPYECTBO U BOOOpaKEeHHE, OBITh MHUITHATHBHBIM.

YHuBepcaibHbIEe peryJIsiTUBHbIE e HCTBUSA

Camoopranuszanusi:

® CaMOCTOSITENIFHO OCYIIECTBJISTH MO3HABATENbHYIO NESATEIbHOCTh B 00nacTh (M3MKH M aCTPOHOMHHU,
BBISIBIIATH TPOOJIEMBI, CTABUTH U (POPMYTUPOBATh COOCTBEHHBIE 3a1a4H;

® CaMOCTOSITEIILHO COCTaBJIAThH IUIAH PEIICHUS PACUYETHBIX M KAaUYECTBEHHBIX 3a/1a4, IUIAH BBITOTHCHUS
MpPaKTUYeCKoi  paboThl € YU€TOM  HMMEIOIMXCS  PECypcoB,  COOCTBEHHBIX  BO3MOXKHOCTEM
Y OPEANOYTEHUI;

® J[aBaTh OLIEHKY HOBBIM CHUTYaI[UsM;
pacumpsATh paMKd y4eOHOTO TIpeIMeTa Ha OCHOBE TUYHBIX MPEATTOUYTECHU;

e JleNIaTh OCO3HAHHBIN BBIOOP, apTyMEHTHPOBATH €ro, OpaTh Ha ce0s1 OTBETCTBEHHOCTH 32 PEIICHUE;

® OIICHUBATh NPHOOPETEHHBIHN OIIBIT;

e CcrocoOCTBOBaTh (POPMHUPOBAHUIO U MPOSBICHUIO MMPOKOU IPYAUIINU B 00J1aCTH (PU3UKH, TOCTOSTHHO
MOBBIIIATH CBOM 00pa30BaTeNbHBIN U KyITbTYPHBIH YPOBEHbD.

CaMOKOHTPOJIb:

e JaBaTh OLICHKY HOBBIM CHUTYaIlUsIM, BHOCHUTh KOPPEKTHBBI B JIEATEIbHOCTb, OIEHUBATh COOTBETCTBHUE
PE3yIBTATOB LIEIISIM;

e BIAJCTh HaBbIKAMHM  II03HABATEIIbHOM pedUieKcMM KaK OCO3HAHHMSI COBEpIIAeMbIX JeHCTBUH
U MBICIIUTEIBHBIX MPOIECCOB, UX PE3YIBTATOB U OCHOBAHUI; MCIOJIB30BATh MPUEMBI pedICKCUH s
OIICHKH CHTYaIlF{, BEIOOPA BEPHOTO PEIICHUS;

® yMeTh OIIEHUBATh PUCKU H CBOEBPEMEHHO TPUHUMATH PELICHHUS M0 UX CHUKEHUIO;

MPUHUMATh MOTHBEI U ApTYMEHTBI IPYTUX TIPH aHAIH3E PE3yIbTaTOB JIEATCILHOCTH.
IIpunsiTue cedsi U Apyrux:

® [PUHHUMATH ce0sl, MIOHUMASI CBOU HEJOCTATKU U JIOCTOMHCTBA,

® [IPUHHUMATh MOTUBBI M aPTYMEHTHI JAPYTUX MPHU aHATN3E PE3YNIbTATOB IEATEIIbHOCTH;

¢ [IPU3HABAThH CBOE MIPABO M MIPABO JAPYTUX HA OMIMOKU.

INPEJIMETHBIE PE3YJIbTATBI
10 kaace

B mpouecce n3ydenus kypca ¢u3nku yriayon€HHOro u 0a3oBoro ypoBHs B 10 Kiacce yueHUK HAydUTCS:
B Ilonumars (1eMOHCTPUPOBATH) poib (PU3UKK B HIKOHOMHYECKOH, TEXHOJIOTHUECKOU, IKOJIIOTHYECKOH,
COLMAJIbHOM M ATHYECKON cepax NesATEIbHOCTH YEJIOBEKa; poiib U MECTO (M3UKH B COBPEMEHHOMU
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HAaydHOW KApTHUHE MHUPA; 3HAYEHUe ONUCAMENbHOU, CcucmemMamusupyrowell, o00bACHUMENbHOU

U npocHocmu4eckou QhyHKyull usuyeckol meopuu — mex anuxi, MOJLEKVIAPHOU GUIUKU U MepMOOU-
HAMUKU,; POlb PU3UYECKOl meopuu 6 opMupo8aHuu NpeocmasieHull o u3ULecKol KapmuHe mupa,
pa3nuyath (yYuTHIBATH) YCIOBUS HPUMEHUMOCTH MoJeliel (U3UUECKUX TEJl U MPOIECCOB (SBJICHUMN):
WHEepIMaIbHas CUCTeMa 0TCUETa, aOCONIOTHO TBEPAOE TEN0, MaTepraIbHas TOUKa, PABHOYCKOPEHHOE
JBUKEHUE, CBOOOIHOE TaZieHHe, aOCOTIOTHO yrpyras aedopMmaiius, adCoTIOTHO yrpyroe u abco-
JFOTHO HEYNPYro€ CTOJKHOBEHHSI, MOJCIH Ta3a, >KUJIKOCTH U TBEPAOTO (KPHCTALTUYECKOTO) Tena,
UJeaNbHbIH ra3, TOYeUHbIH 3apsijl, OJHOPOIHOE AIEKTPUUECKOE TOJIE;

pasnuyath ycloBus (TpaHHUIbl, 00JIACTH ) TIPUMEHUMOCTH (PU3MYECKHX 3aKOHOB, TOHUMATh BCEOOMH Xa-

pakrep (yHIaMEHTATBHBIX 3aKOHOB U OTPAaHUUYEHHOCTH HCIIOIb30BaHMSI YACTHBIX 3aKOHOB;

aHAJIU3UPOBATH U OOBSICHITH MEXaHUYECKUE MPOLECCHI U SBJICHUS, UCII0JIb3YsS OCHOBHbIE ITOJIOXKEHUS 1
3aKOHbl MEXaHUKU (OTHOCHUTEIBHOCTh MEXaHMYECKOTO IBMKEHMs, (GOpMYsbl KHHEMAaTHKH PAaBHO-
YCKOPEHHOTO IBUKEHHUS, npeobpasosanus I anunes ois ckopocmu u nepemeujeHus, 3akousl HproToHa,
npuHyun omuocumenvHocmu I anunes, 3aKOH BCEMUPHOTO TATOTEHHU S, 3aKOHBI COXpaHEHU S UMITYJIbCa
U MEXaHUYECKON 3HEPTHH, C6:3b pabombl CUNbl C USMEHEHUeM MeXaHU4ecKol dHeP2Ul, YCI08Usl paG-
Hogecust meépooeo mena); IPU 3TOM HCIIOIB30BAaTh MAaTEMATUUYECKOE BBIPAKEHUE 3aKOHOB, VKA3bl-
8aMb YCI08US NPUMEHUMOCIMU UULECKUX 3aKOHO08: npeobpasosanuti I anunes, 6mopozo u mpemue2o
3axkon08 Hblomoua, 3aKoH08 COXPAaHeHUsi UMNYIbCA U MeXAHU4ecKol SHepeuu, 3aKOHA 8CeMUPHO20
MA0M eHUsL,

AHAJTM3UPOBATH U OOBSICHATH TETIJIOBBIE MPOIIECCHI U SBIICHHS, MCIIOB3Ysl OCHOBHBIE TTONI0KeHUs MK T
U 3aKOHBI MOJEKYISpPHOU (M3UKH U TEPMOJAUHAMUKH (CBS3b NaBIICHUS HACATBHOTO ra3a co cpeaHeit
KUHETUYECKOM DHEPIUEH TEIIOBOIO JBUKEHUS U KOHLEHTPALMEN €ro MOJIEKYI, CBS3b TEM- IIepary-
PBI BEIIIECTBA CO CPEAHEH KHHETHIECKON SHEPTHEH TETIIOBOTO IBF)KEHHU S €T0 YACTHII, CBSI3b JIaBJIe- HUS
UJICalbHOTO ra3a ¢ KOHIIEHTpaIMel MOJIEKYNl M €ro TeMIeparypoi, ypaBHeHue MenaeneeBa— Kia-
neiipoHa, NepBbIi 3aKOH TEPMOJMHAMUKH, 3aKOH COXPAHEHHSI SHEPTUH B TEIJIOBHIX MPOIIeccax); Mpu
STOM HCIOJIb30BaTh MAaTEMaTHYECKOE BBIPAKEHUE 3aKOHOB, VKA3bI8AMb VCIO8USL NPUMEHUMOCHU
ypasnernuss Menoeneesa—Knanetipona,

aHAJM3UPOBATh M OOBACHATH (ONMCHIBATH) DJEKTPUUECKUE SBJICHUS, MCIOIb3ysd OCHOBHBIE MOJIOXKe-
HUS ¥ 3aKOHBI DJIEKTPOJMHAMHKH (3aKOH COXpaHEHUs AJIEKTPUIECKOTOo 3apsiia, 3akoH Kynona, nomen-
YUATILHOCTb 2NeKMPOCMAMUYEeCcKo20 NS, NPUHYUN CYREPROZUYUL INeKMPULECKUX NoJetl, NPU IMoM
VKa3bl8as yCl08us npumenumocmu 3axona Kynona, a Taioke NpakTUUECKU Ba)KHbIE COOTHOILICHUS: 3a-
KOHBI OMa sl ydacTKa LENH U JUIs 3aMKHYTOU 3JIEKTpUYecKol 1enu, 3akoH Jxoyns—IJlenna, npa-
suna Kupxeoga, 3axonvr @apades ons snekmpoausa);

onucvleams Guuyeckue npoyeccovl U s81eHUs, UCNOIb3Ys BeIUYUHbL: NepeMeujeHue, CKOpOChb, YCKO -
peHue, UMRYIbC Mead U CUCeMbl mei, CUld, MOMEHM CUNbl, 0aeleHue, NOMEHYUATbHAS YHePeUs, K-
Hemu4eckas dHepeus, MexaHudeckdas dHepaus, paboma Cuivl, YeHMpOCmpeMumenbHoe yYCKOpeHue,
cuna msacecmu, CUIA ynpy2ocmu, cuild mpeHus, MOWHOCMb, SHepeus 83aumooelicmasus mena c 3em-
JE1l 6OIU3U €€ NOBEPXHOCTU, IHEPIUS YNPY2Oll 0eqhopMayuu NPYIHCUHBL; KOTULECT 80 Meniomyl, adco-
JIIOMHAs memnepamypa meid, paboma 8 mepmMoOuHamMuKe, 6HYMpPeHHss IHepeUs U0eailbH020 00OHO-
AmomMHO20 2a3a, paboma udeairbHo2o 2a3d, OMHOCUMENbHAS 8IANCHOCMb 6030yxa, KIT/] udeanvrnozo
meniogo2o 0suecamens, 1eKmpudeckoe noie, HanpA#CEHHOCMb 2NeKMPULECKO20 NOJS, HANPAHCEH -
HOCMb MO MOYEYHO20 3apsA0a WU 3aPAXCEHHO20 wapa 6 6aKyyme u 8 OudjieKmpuke, HOMeHYual
NEKMPOCMAMULECKO20 NOJIA, PAZHOCIb NOMEHYUAN08, DNIeKMPOOGUNCY WA CUIA, CUNIA MOKA, HANPS-
JHCeHue, MOWHOCMb MOKA, 2NeKMpuyeckas EMKOCMb NI0CKO20 KOHOeHCamopd, CONpOmueieHue
yuacmika yenu ¢ nocied008amenbHulM U NaApallelbHblM COeOUHEHUEM Pe3UCTOPO8, IHepIUs JIeKmMpU -
YecKko2o NoJisi KOHOeHCamopa,

OOBSACHSTH OCOOCHHOCTH NMPOTEKAHUS (PU3MUECKUX SIBICHHUI: MEXaHUYECKOE JBUKCHHE, TEIIIOBOE JIBH-
YKEHUE YaCTHUII BEILECTBA, TEIJIOBOE paBHOBECHE, OPOYHOBCKOE IBIDKEHUE, AU(y3HUsl, UCTIapEHHE, KUIIEe-
HU € U KOHJICHCAIUs, TIJIaBJICHUE U KPUCTAILTU3all U, HAllPaBICHHOCTD TEIJIONepeIadn, dJICKTPU3ALIUS
TEI, 9KEUNOMEHYUATLHOCH b NOBEPX HOCMU 3APANCEHHO20 NPOBOOHUKA,

MIPOBOAMTH MCCIICIOBAHNE 3aBUCUMOCTH OJTHOM (PM3MYECKON BEITMYMHEI OT IPYroil C MCIOJIB30BAHHEM
NPSAMBIX U3MEPEHUI: TIPU ITOM KOHCTPYHPOBATh YCTAHOBKY, (IMKCHPOBATh PE3YJbTAThl MOJYy4eHHON
3aBHUCUMOCTH (PM3NYECKUX BEITUUMH & GUOe epapuKos ¢ yuémom abconiomublx nocpeuwHocmeri usme-
peHul, nemnartb BBIBO/IBI o pesyabTaTam UCCIICIOBAHUS;



IPOBOANUTH KOCBEHHBIE U3MEPEHUS (PM3NUECKUX BEIIMYMH; IPU ITOM BBIOMPATh ONTUMAJbHBIN Me-
TOJT U3MEPEHHUs], OLEHUBATH A0COJIIOTHBIE M OTHOCUTENIbHBIE OTPEIIHOCTH MPSMBIX U KOCBEHHBIX
U3Mepe-HUH;

E NPOBOOUMb ONbIMbl NO NPOGEPKE NPEONONACEHHOU 2UNOME3bl. NIAHUPOBAMb IKCHEPUMEHM, COOU-
Pamv 3KCnepUMEHMANbHYI0 YCMAHOBKY, AHAIUSUPOBAMb NONYYEHHbLE Pe3VIbmamyl U 0elams bl -
600 0 cma-myce npeosoAHCEeHHOU SUNOMme3bl;

E COOI0AaTh MpaBuia 0€30MacCHOIO TpyAa NP MPOBEAECHUHN MCCIEIO0BAaHUN B paMKax y4eOHOTIO JKC-
e~ pUMEHTA, NPAKMUKymMa U yd4eOHO-HUCCIIe0BATENbCKON U MPOEKTHON NESITeIbHOCTH € UCTIOb-
30Ba-HUEM M3MEPHUTEIbHBIX YCTPOICTB U TaOOpaTOPHOTrO 000PYIOBAHNUS;

pemate pacuéTHbIE 337a4M C SBHO 33aJaHHOU u HeA6HO 3adanHoli (PU3MUECKON MOJIENBIO: HA OCHO-
Ba- HUU aHaJM3a YCIOBUS OOOCHOBBIBATH BHIOOP (PM3MUECKONW MOJENIH, OTBEYAOLIEH TpeOOBaHU -
SM 3a- J1aud, IPUMEHSATH (POPMYIIbI, 3aKOHBI, 3aKOHOMEPHOCTH U HOCMYAAMbL PU3ULECKUX Meopull
P ¥MC- TOJF30BAHMH MAaTEeMaTHYECKHX METO/IOB PEIeHUs 33aa4, TPOBOAUTH PAacu€Thl Ha OCHO-
BaHUU UMEIO- IIMXCS JaHHBIX, aHAJM3UPOBATh PE3YJIbTAThl U KOPPEKTH POBATH METO/IbI PELLICHUS C
y4E€TOM MOJTy4€H-HBIX Pe3yJIbTaTOB;

7 pellaTh KaueCTBEHHBIE 33aJaul, mpeodyrouue npuMeHeHus 3HaHUl U3 pasHulX pazo0enos WKOIbHO20
Kypca usuku, a makdice uHmezpayuu 3HAHUuU u3 Opy2ux npeomemos ecmecmeeHHO-HAYUHO20
Yukna.: BBICTPaUBaTh JIOTHYECKYIO IIEIIOYKY PACCYKAECHUN ¢ OMOpPOH Ha M3ydeHHBIE 3aKOHBI, 3aK0-
HOMEPHOCTHH (U3NUYECKUE SBJICHUS;

E UCNONb306AMb Meopemudeckue 3HaHus Olisl 00bACHEeHUs OCHOBHbIX NPUHYUNOE padOombl uUsmMepu-

Melb-HbIX NPUOOPOS, MEXHUUECKUX YCMPOUCME U MeXHOI02ULECKUX NPOYEeccos;

UCIIOJIb30BATh TEOPETUUYECKUE 3HAHUS MO (PU3UKEe B MOBCEIHEBHOM JKM3HHU s oOecrieyeHus 6e3-
OIlac- HOCTH TPH OOpaleHWW C MPUOOpPAMU M TEXHUYECKUMH YCTPOWCTBAMH, JJISI COXpaHEHUS
37I0pOBbsl U COOIIOJICHUSI HOPM KOJIOTMYECKOTO MOBEICHHS B OKpYXKAIOLIEH cpene;

MPUBOAUTH MPUMEPHI BKIAZa POCCHUMCKUX U 3apYOEKHBIX YUEHBIX-(U3UKOB B Pa3BUTHE HAYKH, B
00B-sICHEHHE TPOIECCOB OKPY/KAMOIIETO MUPA, B Pa3BUTHE TEXHUKU M TEXHOJIOTHIA;

E aHanIu3uposams U OYeHusamv nocieocmeus 6bimoeou u npou3so0Cm8eHHOU 0esmenrbHOCIU Yeo-
6eKa, CBA3AHHOU C QU3UUECKUMU NPOYeccamu, ¢ NO3UYUll IKOJIO02UUEecKOU Oe3onachocmu, npeo-
cmae- NeHull 0 payuoOHAIbHOM NPUPOOONONL306AHUY, A MAKICE PAZYMHOM UCHOIb308AHUU O0-
CMUICEHUT HAYKU U MeXHONI02Ull 0151 OAbHEUe20 Pa3eUmUs 4eo8eyecko2o oowecmaea,

7 NPUMEHSTh pa3InyHble CrIocoObl paboThl ¢ HHPOPMaLHel (PU3NIECKOTO COJIep KaHUs C UCIIOIb30Ba-
HUEM COBPEMEHHBIX HH(POPMALIMOHHBIX TEXHOJIOTUI: IIPU 3TOM HCIOIB30BATh COBPEMEHHBIE UH -
(dop- MalMOHHBIE TEXHOJOTMH Ui MOMCKA, epepaboTKU U MpeAbsBICHUs y4eOHON U HAy4HO-
HOMYISAPHON MH(OPMaLMU, CTPYKTYPUPOBAHUSA U MHTEpIpeTaluu UHGOPMALIMK, TOTYyYeHHON U3
Pa3ITUYHBIX UC- TOYHUKOB; KpUTHUECKH aHAIN3UPOBATh MOTy4yaeMyto HHGOPMAIUIO U OyeHU8ambs
€€ 00Ccmo8epHOCMb KAK HA OCHO8€E UMEIOWUX CSl 3HAHUL, MAaK U HA OCHO8€e aHANU3A UCHOYHUKA UH-
dopmayuu,

NpoAGIAMb OP2AHUZAYUOHHbIE U NO3HABAMENbHbIE YMEHUS CAMOCMOSMENbHO20 NPUOOpemenus HO -
8bIX 3HAHUL 6 npoyecce GbINOJIHEHUS NPOEKMHbIX U YY4eOHO-UCCIe008AMENbCKUX — pabom;,
paboTaTh B IpyIIle C BBINOJIHEHUEM Pa3IMUHbIX COLUAIbHBIX POJIEH, INIAHUPOBATH PabOTy IPpyIl -
Ibl, PALlMO- HAJIBHO PACIPEACIATh ASATeIbHOCTh B HECTAaHAAPTHBIX CUTYAIUsIX, aJ€KBATHO OLEHU -
BaTh BKJIA]] KaX-/I0TO M3 YYACTHUKOB TPYIIIBI B PEIICHHE PACCMATPUBAEMOI TPOOIEMEI;

NPOABIAMb MOMUBAYUIO K OYOyUjeli npopeccuoHaIbHOU 0esimenbHOCMU N0 CReYUATbHOCMAM (PU3UKO-
MexHU4ecKo20 npopus.

=4

=4

=4

=4

=4

=4

11 kiaace
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B npouecce nzyuenus kypca pusuku yriyon€HHoro u 0a30Boro ypoBHs B 11 kinacce ydeHUK HAydUTCS:

MOHUMATh (JIEMOHCTPUPOBATH) POJIb (PU3UKU B SKOHOMUYECKOW, TEXHOJIOTMYECKOH, COIMAIBbHOM
U OTHYECKOH cepax HesTeTbHOCTH YeNOBEKa; pOjb U MECTO (M3UKH B COBPEMEHHOW HAaydHOMH
KapTUHE MHUPA; POJIb ACTPOHOMUHU B IIPAKTHYECKOW AEATENBHOCTH YEIOBEKA U JNaIbHEHUIIEM HAyqHO -
TEXHUYECKOM DPAa3BUTHH; 3HAUEHUe ONUCAMENbHOU, cucmemamusupyiouwe, o0bACHUMENbHOU
U NPOCHOCMUYECKOU (QYHKYUul @uauueckou meopuu — 31eKmpPOOUHAMUKU, CREYUATbHOU Meopuu
OMHOCUMENLHOCMU, K8AHMOBOU @u3uxy, poib (U3NYECKol Teopuu B GOPMHUPOBAHUU
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NpeacTaBICHUN O (U3NUECKOW KapTHHE MHpPA, MECTO (M3MYECKOW KapTHHBI MHpPa B OOIIEM DSTY
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IIPEICTABICHHUI O IPUPOJIE;
pasznuyaTh (yIUTHIBATE) YCIOBUS IPUMEHUMOCTH Mojieniel (GM3NUECKUX TEJ U MPOIEeCCOB (SBICHUM ):
OJTHOPOJHOE D3JIEKTPUUECKOE W OJHOPOJHOE MArHUTHOE II0Jsl, TapMOHUYECKUe KojieOaHus,
MAaTeMaTUYECKU MAsTHUK, UJICATbHbIA NPYKUHHBIA MASTHUK, TAPMOHUYECKUAE BOJIHBI, HACATbHBIN
KoJiebaTeNbHBIA KOHTYp, TOHKAsI IMH3a; MOJIeJIel aToMa, aTOMHOTO A/jpa U KBAHTOBOW MOJIETN CBETA;
pa3nuuath YyCIOBHS (TpaHUIIBI, OO0JACTH) MPUMEHUMOCTH (PM3UYECKUX 3aKOHOB, HOHUMAMDb
gceobwuii xapakmep QYHOAMEHMANbHLIX 3AKOHO8 U O0SPAHUYEHHOCMb UCHONb308AHUS YACMHbBIX
3aKOHO8;
AQHAM3UPOBATh U OOBACHATH JJIEKTPOMATHUTHBIE MPOILECCHl U SIBICHUS, HCIONB3YS OCHOBHBIC
MOJIOKEHHUS! W 3aKOHBI DJIEKTPOJAWHAMHUKM U CHELUaIbHOW TEOpPUH OTHOCUTEIBHOCTH (3aKOH
COXpaHEHUsl JJIEKTPUYECKOro 3apsaa, cuia Amrmepa, cuna JlopeHIa, 3aKOH AJIEKTPOMArHUTHOU
uHaykuuu, npasuiio Jlenna, cBs3p DJIC caMOMHIYKIIMU B BJIEMEHTE JJIEKTPUUYECKOW IEMH CO
CKOPOCTBIO H3MEHEHHS CHJIBI TOKA; IIOCTYJIaThl CHEIUAIbHOW TEOPHUH OTHOCHUTEIBHOCTU
DifHmITeiina);
AQHAM3UPOBATh M OOBSICHITH KBAHTOBBIC MPOIECCHI U SBIICHUS, UCIIOIB3YS TOJIOKECHUSI KBAHTOBOMN
du3uku (ypaBHeHHE DWHIITEHHA 111 GoToddekra, MepBbIii U BTOPOM MocTynaThl bopa, mpuHIUI
COOTHOIICHUs HeompenenéHHocteil ['eiizenOepra, 3aKOHBI COXpaHEHHsS 3apsSIOBOI0 M MacCOBOTO
YHCEJ M SHEPTHH B SIEPHBIX PEAKIUSX, 3aKOH PaIMOAKTUBHOTO paciaja);
OMHUCHIBaTh (PM3UYECKWE TPOIECCHl U  SBIEHHUS, UCHOJB3yd BETUYMHBI: HANPsHKEHHOCTH
JJNIEKTPUYECKOTO  TOJIs, MOTEHIHAT AJIEKTPOCTATHYECKOrO TMOJIs, Pa3HOCTh IOTEHIIMAJIOB,
9JEKTPOJBMIKYIIAS CUJla, MHAYKUMS MAarHUTHOTO TIOJS, MarHUTHBIA TIOTOK, cuiia Awmmepa,
WHIyKTHBHOCTD, JJIEKTPOJBYKYIIAS CHJIA CAMOMHAYKIIMH, YHEPTHs MATHUTHOTO TMOJISI TPOBOJHUKA
C TOKOM, PEIIATUBUCTCKHI HMITYIIBC, ITOTHAS SHEPTHUSL, SHEPTHUSI TOKOSI CBOOOIHOW YaCTHIIBI, SHEPTHUS
U UMITYJbC (OTOHA, MACCOBOE YHCIIO U 3apsll sApa, SHEPTHUsl CBSI3U S/IPa;
OOBSICHATH OCOOCHHOCTH TPOTEKaHWS (U3UYSCKUX SBICHUW: SJICKTPOMATHUTHAS WHIYKIIHS,
CaMOWHJIYKIMs, PEe30HaHC, MHTepdepeHIrs] BOIH, AUPPAKIUs, IUCIEPCHs, MOJHOE BHYTPEHHEE
oTpaxkeHue, (otoanekrpuueckuit s¢dext (poroaddexr), anbda- um Oera-pacmaabl sjep, ramma-
U3ITydeHue saep; ru3nuecKue MPUHIHUIBI CIIEKTPAIbHOTO aHaji3a 1 paboThI Jla3epa;
onpeodensime HanpasieHue UHOYKYUU MAHUMHO20 N0l NPOBOOHUKA C MOKOM, CUbl AMnepa u cuivl
Jlopenya,
cmpoums u300padicenue, co3oasaemoe NIOCKUM 3ePKAIOM, MOHKOU JUH30U, U PACCYUMbIGAMb €20
XapakmepucmuKu;
NPUMEHAMb  OCHOBONOA2AIOWUe ACMPOHOMUYECKUE NOHAMUS, Meopuu U 3aKOHbl O AHAIU3A
U 00BACHEHUsT PU3UYECKUX — NPOYeccos, NPOUCXOOWUX 8 36E30aX, 6 36E30HbIX  CUCMeMAXx,
8 MediCceaaKmuiecKkoll cpede;, 08UICEHUsl HeDeCHbIX mei, I80aoyuU 36¢30 u Beenennotl,
IPOBOJIUTh HCCIEAOBAHUE 3aBUCUMOCTEH (M3MUECKHMX BEJIMYUH C HCIOJIb30BAHUEM MPSMBIX
W3MEpPEHUN: TMpPU OSTOM KOHCTPYMPOBATh YCTAHOBKY, (UKCHPOBATh pPE3yJbTaThl MOIYICHHOU
3aBUCUMOCTH (M3HYECKMX BEIUYUH B BHUJE TpadukoB ¢ yd€TOM aOCONIOTHBIX IOTPEHIHOCTEH
U3MEpEeHUH, AeNaTh BBIBOJBI IO PE3ylIbTaTaM UCCIEI0BaHMUS,
MPOBOJIUTH KOCBEHHBIC U3MEPECHUS (PU3NUECKUX BEIMUMH; IPHU dTOM BBIOMPATH ONITHMAIILHBIN METO]]
M3MEpEeHUs, OICHWBATh aOCOJIOTHBIE M OTHOCHTEIBHBIC TOTPENIHOCTH MPSIMBIX W KOCBEHHBIX
U3MEPEHUN;
IIPOBOJIUTH OTBITHI IO MPOBEPKE MPETIOKEHHON THUITOTE3bI: TIJIAHUPOBATh SKCIIEPUMEHT, COOMPATh
SKCIIEPUMEHTANBHYI0  YCTAaHOBKY, AQHAM3UPOBATh TIONYyYCHHBIC pe3ylbTaThl U JeNaTh BBIBOJ
0 CTaTyce MpeIoKEHHOM THIIOTEe3bl;
ONUCHLIBAN b MEMOObL NOLYYeHUsL HAYYHbIX ACMPOHOMUYECKUX 3HAHULL
coOmogaTh mpaBmiia 0e30MacHOr0 Tpyna HpU MPOBEACHHUM HCCIEAOBAHUN B paMKax yueOHOTo
JKCIIEPUMEHTA, MpaKkTUKyMa U yd4eOHO-MCCIE0BATENbCKOM UM MPOEKTHOW  JesTeIbHOCTU
C HCMOJIb30BAHUEM U3MEPUTEIBHBIX YCTPOICTB U Ja00paTOPHOTO 00OPYIOBAHUS;
pemaTh pacy€THBIC 3aJa4d C SBHO 3alaHHOW U HesA6HO 3A0aHHOU @u3uueckou Mmoodenvio. Ha
OCHOBaHWHW aHAJIM3a YCIOBUS BBIOMPATH (PM3UYECKUE MOEIH, OTBEYAIONME TPEOOBAHUSIM 33/1a4H,
OpUMEHATh (OPMYNBI, 3aKOHBI, 3aKOHOMEPHOCTH U TOCTYyJAaThl (U3UYECKUX TEOpUil mpu
UCIIOJIb30BAHMH MAaTEMAaTUUYECKUX METOJIOB pPEIIeHUs 3a]a4, IPOBOJUTH PAaCYEThl HA OCHOBAHUHU
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MMEIOLIMXCS aHHBIX, aHAJIU3UPOBATh PE3ylbTaTbl U KOPPEKTUPOBATH METOJbI PEILCHUS C Y4ETOM
IIOJIy4EHHBIX PE3YJIbTaTOB;

pelaTh Ka4eCTBEHHBIE 33aJaud, TPEOYyoLMe MPUMEHEHUs 3HaHUN U3 Pa3HbIX pa3/ielioB LIKOJIbH OO
Kypca GU3UKU, a makdice uHmezpayuu 3HaHui u3 Opy2ux npeomemos eCmecmeeHHo -HayuH020 YUKIA:
8bICMPAUEAMb  JOSUYECKYIO  YENOUKy  pAcCYICOeHuti ¢ ONnopoli HA  U3YYEHHble 3aKOHb,
3aKOHOMEPHOCMU U Pu3UYecKue A6NeHUs;

UCNONIb306aMb  Meopemudeckue 3HaHUus Onsl  OOBACHEHUs OCHOBHBIX NPUHYUNOE pabOmbl
UMepumenbHblX NPUOOPO8, MEeXHUUECKUX YCMpoUCme u mexHoa02U4eCKUx npoyeccos;

OPUBOIUTH MPHUMEPHl BKIaJa POCCHICKUX U 3apyOeKHBIX yUEHBIX-(M3UKOB B pa3BUTHE HAyKd, B
00BSICHEHHE MPOLIECCOB OKPY/KAIOIIETO MUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTHIA;

AHAIU3UPOBAMs U  OYEHUBAMb NOCIeOCMBUs OblMOBOU U NPOUIBOOCMBEHHOU OesmelbHOCmU
YenogeKa, CEA3aHHOU C QuU3UYeCKUMU npoyeccamu, ¢ NO3UYUL IKOJI02UHecKou 0e30nacHocmu,
npeocmaeneHuii. 0 PAayuoHaibHOM NPUPOOONONL3IOBAHUU, A MAKICE PA3YMHOM UCHONbIOBAHUU
00CMUICEHUL] HAYKU U MeXHOI02Ull 0151 OANbHeue20 pa3gUumusl 4e08e4ecko2o oouwecmaeda,
IIPUMEHSATh pasznuuHble crnocoObl  paboThl ¢ MHGOpManue  (QU3NYECKOTO  COAEp KaHUs
C MHCIOJb30BAaHUEM COBPEMEHHBIX HHQOPMAIMOHHBIX TEXHOJOIMN: IMPU STOM HCIIOJIB30BaATh
COBpEMEHHBbIE WH(OPMAIMOHHBIE TEXHOJOTUH JJISl TOUCKA, IepepaboTKu U MPEIbABICHHS yIeOHOH
U HAy4yHO-NONYISIpHONM MHGOpPMALMM, CTPYKTYPUPOBAHHMS M MHTEpIpeTanuu HHPOpMaLUH,
IOJy4eHHOM M3 pa3IMUHBIX UCTOYHHUKOB; KpUTHUECKH AHAIM3UPOBATh MOIydaeMyl HHGOpMAaIUIO
U OLICHMBATh €€ JOCTOBEPHOCTh KaK Ha OCHOBE MMEIOLMXCS 3HAHWM, TaK U HAa OCHOBE aHAJIN3a
HCTOYHMKA UH(POPMAIUH;

NpoAGIAMb OP2AHUSAYUOHHBIE U NO3HABAMENbHbIE YMEHUS CAMOCMOAMENbHO020 NpuobpemeHis
HOBbIX 3HAHULL 8 NpoYecce BbINOIHEHUS NPOEKMHBIX U YUeOHO-UCCIe008amenbCeKux pabom, paboTaTh
B TIpYIINE C HCIOJHEHHWEM pa3IMYHBIX COIUAIbHBIX pOJIEH, IUIAHUPOBATH pabOTy TIPYIIIHI,
pallMOHAIBHO PaCHpPENeATh JESITEIbHOCTh B HECTAaHIAPTHBIX CUTYalUsX, aJ€KBaTHO OLIEHUBATh
BKJIAJ] KXK/IOTO M3 YYaCTHUKOB TIPYIINBI B PEIICHUE pacCMaTpUBAEMOM MpoOIeMBl;

NPOABIAMb MOMUSAYUIO K OYOyWel npogheccuonanbHoll 0essmenbHOCmu o CReYUaIbHOCMAM U3UKo-
MexHU4ecKo2o npoguiis.



COILEPKXAHUE YYEBHOI'O IIPEJIMETA «®U3UKA»

10 kiace

basoBsIit ypoBensb (2 yaca)

VYrinyoneHHslii ypoBeHsb (5 4acoB)

Tema 1. ®usmka 1 METO/IbI HAYYHOTO MO3HAHMS (2 Yaca)

Tema 1. ®usnka v MeTOIbI HAyIHOTO MO3HaHUS (6 YacoB)

®usuka — Hayka o0 npupone. Hayqnsie MeToapl IO3HAHUS OKPYKAIOLIETO MH-
pa. Poib skcieprMeHTa U TEOpUHU B IIpoOLiecce MO3HAaHUS MPUPObL. DKCIe-pU-
MeHT B ¢u3uke. MogenupoBanue GpU3n4ecKux sBICHUH U IPOLIECCOB.
Hayunslie runioressl. @usnueckue 3aKOHbI U TEOPUHU. | paHUIIBI TPUMEHUMO-
cTH (pu3ndeckux 3akoHoB. [IpuHnun coorBercTBUsA. POk 1 MecTo pu3nku B
(opMHpPOBAaHUHU COBPEMEHHOM HaydHON KapTHHBI MUpPa, B IIPAKTUUECKOH J1es-
TEIBHOCTH JIFOEH.

JemoHcTpauuu 1. AHaorossie 1 1U(POBbIE U3MEPUTENbHbIE TPUOOPHI, KOM-
NIBIOTEPHBIC NJATYUKU

®uzuka — (yHIaMeHTallbHaAs Hayka o mpupoje. Haydanslit MeTo nmo3na- Hus
Y METOJIbI HCCIICIOBAHMS (PU3HUCCKUX SBJICHUN. DKCIIEPUMEHT U TCOPHSB
mpoiiecce mo3Hanus npuposl. Habmrogenne v SkCiepuMeHT B (pU3HKe.
Cnocobul usmepenusi uaUuecKux 6elutul (aHau0208vle U Yugpossie usme-
[pumenvHvle npuOOpsL, KOMNbIOMeEPHble damuukoguvle cucmemvl). Iloepeuino-
cmu usmepenull Puuieckux eIUdUur (A6COIIOMHAsL U OMHOCUMENbHAS).
MonenmupoBanue (U3NUECKUX SBIICHUM U TPOILIECCOB (MaTepuaibHasi TOUKa,
abCoNIIOTHO TBEPMOE TEINO, UJeallbHas KUIKOCTh, U/I€ATbHBIN Ia3, TOUCUHBIN
3apsn). I'mnoresa. @u3nyeckuii 3aK0H, TPaHUIIBI €10 IPUMEHUMOCTH. Du3n-
gyeckast Teopus. Poiib 1 MecTo u3MKH B OPMUPOBAHUN COBPEMEHHOW HaY4-
HOM KapTUHBI MUPA, B MPAKTUYECKOHN AESITEIbHOCTH JIIOICH.

Yuenuueckuii sxcnepumenm, rabopamopusie pabomsi, RPAKMuKym

1.  HU3mepenue cunvl moka u HanpsxiceHus 8 yenu NOCMOSIHHO20 MoKa

NPUNOMOWU AHATIO208bIX U YUPDPOBHIX UIMEPUMENbHBIX NPUOOPOS.

2. 3naxkomemeo ¢ yugposoti rabopamopueti no gusuxe. [lpumepol us-

Mepe-Husl husudecKux 8elutdUH npu NOMOUU KOMNBLIOMEPHLIX 0amMYUKOS.

Tema 2. Mexanuka (18 gacoB)

Tema 2. Mexanuka (35 gacoB)

2.1 Kunemaruka (5 yacoB)

2.1 Kunemaruka (10 gacoB)
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Mexannueckoe ABUkKeHHE. OTHOCUTEIBHOCTh MEXaHMYECKOIO JIBHXKEHUS.
Cucrema orcuéra. Tpaekropus.

Ilepemerienne, ckOpocTh (CpEIHSS CKOPOCTh, MTHOBEHHAs! CKOPOCTh) U YCKO-
peHue MaTepruaaIbHOU TOYKH, X IIPOEKIIMU HA OCH CUCTEMBI KoopanHar. Cio-
YKEHUE IIEPEMELLIEHNN U CII0KEHUE CKOPOCTEH.

PaBHOMEpHOE 1 paBHOYCKOPEHHOE MPSAMOJIMHEITHOE NBrKeHuE. [ paduku 3a-
BUCHUMOCTH KOOPJMHAT, CKOPOCTH, YCKOPEHUS, IIyTH U NIEPEMEILEHUS MaTe- PU-
QJIBHOM TOYKU OT BPEMEHU.

CBoboaHoe majienne. Y CKopeHne CBOOOTHOTO MaICHUS.

KpuBonnHeiiHoe 1BM>XeHHE. [[BHKEHNE MaTEpUATIbHON TOUKH 11O OKPY>KHO-
CTH C IIOCTOSIHHOW 11O MOJYJII0 CKOPOCTBIO. YTIIOBAasi CKOPOCTh, TUHENHAS
ckopocTb. [lepuon u yacrota obpamenus. LleHTpocTpeMuTelbHOE yCKOpe-
Hue. TexHuueckue ycmpoucmea u npakmudeckoe npumeHenue: CliuIoMeTp,

Mexaanueckoe aBmkeHHE. OTHOCHTENBHOCTh MEXaHHYECKOTO JBHIKCHHSL
Cucrema otcuéra.

[Ipsivas u 06pamuas 3a0a4u Mex aHuKu.

Paouyc-6ekmop mMamepuanbHol mouky, e20 NpoeKyuu Ha OCU CUCmeMbl KO-
opounam. Tpaekropusi.

[lepemerienne, CKOpOCTh (CpenHsIE CKOPOCTh, MTHOBEHHAsI CKOPOCTh) M YCKO-
peHMEe MaTepruanbHON TOYKU, UX IPOEKIIMH Ha OCU CHCTeMbI koopauHart. Cio-
KEHHE IepEeMELICHU I U CII0XKEHHE CKOPOCTEH.

PaBHOMEpHOE ¥ paBHOYCKOPEHHOE IPSMOJIMHEIHOE NBHIKCHHE. 3aBUCH-
MOCTh KOOPJIMHAT, CKOPOCTH, YCKOPEHHS U IIYTH MaTe€pUaIbHONH TOYKH OT
BPEMEHHU U UX TPaUKH.

CBobOonmHOe maneHue. YCKOpeHHe CBOOOIHOTO MajaeHUs. [{guoicenue meid,

OpoweHH020 NOO Y210M K 2OPU3OHMY. 3a8UCUMOCMb KOOPOUHAM, CKOPOCMU
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JBUKEHUE CHAPAOB, LIETHBIE U PEMEHHBIE ITEpEayn.

emoncmpayuu
1.  Mogenb cucteMsl 0TCUETA, MIUTIOCTPALIM S KHHEMAaTHUECKUX XapaK-
TEPU-CTUK ABUKECHUS.
2. [IpeoOpa3oBaHue IBUKECHHM C UCIIOIB30BAHHEM ITPOCTHIX MEXaHU3MOB.
3. IlaneHue Ten B BO3AyXe U B Pa3pesKeHHOM MIPOCTPAHCTBE.
4.  HaOmroneHue qBukeHUs Teaa, OpOLIEHHOTO MO/ YITIOM K TOPU30HTY U
rO-pPU30HTAIBHO.
5. Bmepenue yckopeHust CBOOOIHOTO TaIeHUsL.
6. HanpaBneHnue ckopoCTH MpU ABUKEHUU 110 OKPY>KHOCTH.

Yuenuueckuii yKcnepumenm, 1aéopamopmsie pasomot’
1.  V3yueHue HEpaBHOMEPHOIO JABUKEHUS C ENIbIO ONPEIEICHUS MIHO-
BEH-HOU CKOPOCTH.
2.  HccnenoBaHue COOTHOIICHHS MEXIY ITYTSMU, TPOHJICHHBIMHU TEJIOM
3a IIOCJIEZI0BAaTEIbHbIE PABHbIE ITPOMEKYTKA BPEMEHHU IIPU PABHOYCKOPEH -
HOMJIBUKCHUU C HAYaJIbHOW CKOPOCTHIO, PABHOW HYITIO.
3. N3ydenue NBMKEHUS MAPUKA B BS3KOW KU IKOCTH.
4. zyyeHue OBUKEHUS Tena, OpPOIEHHOTO TOPU30HTAIBHO.

U YCKOPEHUs MamepuaibHoU moyuKu om epemenu u ux epaguxu. Kpuonuneii-
HOE ABHKEHHE. J[BIDKEHN € MaTeprabH O TOYKH 10 OKPYKHOCTH. Y TJIOBas U JIU-
HeliHas ckopocTs. [lepuos u yactora obpamenus. LleHTpocTpe-mMutensHoe
(HOpMalIbHOE), KacaTeabHOE (TAaHTeHIIMATIbHOE) U [TOJIHOE YCKOpEe-HUE MaTepu-
AIBHOU TOYKH.

TexHnuyeckue ycmpoucmea u mexHojao2u4eckue npoyeccol: CIuJI0MeTp, JBU-
JKCHUE CHApPSJ/IOB, IICIHBIC, INeCTEepEHUYAThIC W PEMEHHBIC Tepefadd, CKo-
[pocmHule nugmeoi.

V/[emoncmpayuu

Mogenb cucTeMbl 0TCYETA, MILTIOCTPALIMS KWHEMATUUYECKUX XapaKTePUCTUK
JIBUKEHUS.

Cnocobul uccie008aHusi 08UNCEHUI.

Unniocmpayus npedenvHo20 nepexooa u uzmepeHue MeHO8eHHOL CKOPOCHU.
[IpeobpazoBanue ABMIKEHU C UCIIOJIB30BAHHEM MEXaHHU3MOB.

[NageHnue Ten B BO3MyXe W B Pa3peKEHHOM IMPOCTPAHCTBE.

Habmtonenue aBukeHus Tena, OpOIeHHOTO MO/ YIIIOM K TOPU30HTY U TOPH-
30HTAJIBHO.

Hanpasnenue ckopocTu pH ABUKEHUU IO OKPYKHOCTH.

[Ipeobpaszosanue y210601i ckOpocmu 8 pedykmope.

CpasHenue nymeti, mpaekmopuitl, CKOpocmetl 08UNCEHUsL 0OHO20 U MO20 JHCe
mena 6 pasHulX CUCmemMax omcyéma.

Yuenuueckuii 3xcnepumenm, nabopamopnuvie pabomel, npaxmuxym zyqe-
HHE HEPAaBHOMEPHOTO JABHIKEHUS C IIEJIBIO OIIPEICIICHISI MTHOBEHH O CKOpO-
CTH.

H3mepenue yckoperus npu npAMOIUHEUHOM PABHOYCKOPEHHOM O8UNCEHUU

1O HAKIOHHOU NIOCKOCMU.

Hccnedosanue 3asucumocmu nymu om épemeHu npu pasHoyCKOPEeHHOM O8U-
JHCeHUU.

U3mepenue yckopenusi c8600600H020 NAeHUs: (PeKOMEeHO08AHO UCNOIb306A-
Hue yughposoti 1abopamopuis).

W3yuenue ABWKEHUS Tena, OpOIIEHHOTO TOPU3OHTAIBHO. [Ipogepxa euno-
me3vl 0 NPAMOU NPONOPYUOHANLHOU 3ABUCUMOCTU MeNHCOY OAIbHOCHbIO NO-
1éma u HayanbHOU CKOPOCMbIO meid.

2 3pecb Maanee NPUBOAUTCA PACLLIMPeHHbIM Ne peyeHb 1abopaTopHbIX PaboT 1 OMNbITOB, U3 KOTOPOTO y4UTE /b AesaeT BbIGO P N0 CBOEMY YCMOTPEHUIO € y4€ToM BbibpaHHoro YMK v vme owerocs 060 pyao BaHusA.

15




H3yuenue 0gudiceHuss mena no OKpy#CHOCMU ¢ NOCMOAHHOU NO MOOYIIO CKO-
[pocmuio.

Hccnedosarnue 3asucumocmu nepuooa oopaujeHus KOHU4ecko20 MasmHuKd
om e2o0 napamempos.

2.2 Tunamuka (7 4acoB)

2.2 Tunamuka (10 gacoB)

IIpunuun otHocutensbHocTH ["anuies. Ilepseiit 3akoH HeroTona. Muepuunans-
HbIE CUCTEMbI OTCUETA.
Macca tena. Cuna. Ilpunnun cynepnosunuu cui. Bropol 3akon Herotona
JUIS. MaTepUAIbHON TOYKM. Tperni 3akoH HbroTOHA Mg MaTepuagbHBIX TO-
YeK.
3akoH BcemupHoOro TsaroteHus. Cuna tsbkectu. llepBasi kocMuueckas CKo-
pOCTb.
Cuna ynpyroctu. 3akoH ['yka. Bec Tena.
Tpenue. Buapl TpeHus (mokosi, CkoiabkeHus, kaueHus). Cuna tpenus. Cyxoe
Tperue. Cuia TPeHUS CKOJIBKEHUS U cuiia TpeHus mokos. Koadduuent tpe-
Hus. CHlia CONPOTUBIICHUS IPU ABUKEHHUU TeJa B KUJIKOCTH WM Ta3e.
[loctynarenbHoe U BpalaTeIbHOE ABUKEHUE a0COMIOTHO TBEPIOTO Tea.
MOMEHT CHuJIbl OTHOCUTENBHO OCH BpamieHus. [lneyo cuibl. YciioBus paBHoO-
BECHS TBEPOTO TENA.
Texnuueckue ycmpoucmea u npakmuieckoe npumeHnerue. MOAIMITHUKN,IBU-
YKEHHE UCKYCCTBEHHBIX CITYTHUKOB.
emoncmpayuu

1. SIBneHnue MHEPIUH.
. CpaBHEHUE Macc, B3aUMOJICH CTBYIOLMX TEIl.
. Bropoii 3akoH Herorona.
. I3mepenue cui.
. CnoxeHnue cui.
. 3aBUCHMOCTb CHJIBI yIPYTOCTH OT Aedopmaruu.
. HeBecomocTh. Bec Tena npu yCKOpEHHOM MOIbEME U TMAJICHUU.
. CpaBHEHUE CUJI TPEHU S ITOKOS, KAUEHUS U CKOJIbKEHUSL.

9. YcrnoBust paBHOBecHst TBEPAOTO Tea. Bupl paBHOBECH .
Yuenuueckuii 3xcnepumenm, nadopamopuvie padomut

1. zydenue nBuxeHUs Opycka 1o HAaKITOHHOU IJIOCKOCTH.

2. ViccrienoBanme 3aBUCUMOCTH CHJT YIIPYTOCTH, BO3HUKAIONMX B IPYKHHE

O~NO O WM

Ilepsriit 3akoH Herorona. MHepuuanbabie cucTteMsl orcuéra. [IpuHoumn or-
HocutenbHocTH [anmunes. Heunepyuanvnvie cucmemvl omcuéma (onpede-
leHue, npumepul).

Macca Ttena. Cuna. [lppuHuun cynepno3uiuuy cuil.

Bropoii 3akoH HeroTOHa 1511 MaTepranbHOM TOUKH.

Tperuii 3akoH HproTOHA 1711 MAaTEpUAIIBHBIX TOYEK.

3aKOH  BCEMHUPHOIO TATOTEHUS. OIKEUBANEHMHOCMb 2PABUMAYUOHHOU
U UHEPMHOU MACCHL.

Cuna TspKecTu. 3asucumocms yckopeHusi c60600H020 NAOEHUS OM BbICOMbL
HAa0 NOBEPXHOCMbIO NIAHembl U Om 2eozpaduyeckol wupomuvl. /leudiceHue
HeOecHblx men u ux cnymuuxos. 3axonsl Kennepa. IlepBas xocmMuyeckas
CKOPOCTb.

Cuna ynpyroctu. 3akoH I'yka. Bec Ttena. Bec mena, osuocywezocs ¢ ycko-
penuem.

Cuna tpenus. Cyxoe Tpenue. Cujia TpeHHS CKOJILKEHHS U CHJIa TPEHUS 1M0-
kos. Koaduument tpenus. Cuiia CONpOTHBICHUS NPU JIBUKEHUM Tela B
KHJIKOCTH WJIM Ta3e, e€ 3a8UCUMOCb OM CKOPOCMU OMHOCUMENbHO20 08U-
JICEHUS.

lasnenue. I uopocmamuyeckoe oagnrenue. Cuna Apxumeoa.

Texnuueckue ycmpoticmea u mexHolo2uyeckue npoyeccuvl. TONINUITHUKN,
JIBUKEHHUE NCKYCCTBEHHBIX CITYTHUKOB.

V[emoncmpayuu

Habno0enue 0sudicenuss meil 8 UHEPYUATLHBIX U HEUHEPYUATILHBIX CUCTE-MaX
omcuéma.

[ Ipunyun omuocumensHOCmu.

Kauenue 08yx yuiuHopos unu wapos pazHou Maccol ¢ 0OUHAKOBLIM YCKO-
[peruem OmHOCUMenbHO HeUHEPYUATbHOU CUCTeMbl OMCYEmA.

Cpasnenue pasnooelicmsyoujeli NPUIOHCEHHbIX K Meny CUll ¢ npousgeoe-
HUeM MAccbl mejla Ha e20 YCKOpeHUue 8 UHEPYUATIbHOU cUcmeMe Omcyéma.
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U Pe3MHOBOM 00pasiie, OT uX AedopMaIiuu.
3. HUccrnenoBanue ycioBUid paBHOBECHS TBEPAOTO Tella, MMEIOIIIETO OCh Bpa-IIie-
HUSL

Pagencmeocu, B03HUKaIOWUX 8 pe3yibmame 83aumooeticmeus men.Mzmepenue
Macce no 83aumo0elcmauro.

Hesecomocmpo.

Bec Tena mpu yCKOpEHHOM TTOABEME U MTaJICHUH.
[[enmpobedsrcHble Mex aHu3Mbl.

CpaBHEHUE CUJI TPEHUS TTOKOSI, KAYCHUS ¥ CKOJTBKCHHUSL.

Yuenuuecxkuii 3xcnepumenm, nabopamopusie padomel, npakmuxym V3me-
peHNEe paBHOICH CTBYIOIICH CHUJITTPU IBHKEHHH OpYyCKa IO HAKJTOHHOMTIIIOCKO-
CTH.

[Iposepka cunomesvl 0 HE3ABUCUMOCU BPEMEHU OBUMNCEHUSL OPYCKA NO
HAKIOHHOU NIOCKOCMU HA 3a0aHHOE PACCNOAHUE OM €20 MACCHL.
HccnenoBanme 3aBUCUMOCTU CUJI YIPYTOCTH, BO3HUKAIONMX B MPYKUHEH
pPE3UHOBOM 00pasiie, OT uxX JAeGopMalinu.

U3yuenue 0gudicenuss cucmemvl mei, C85A3aHHbIX HUMbIO, NePEeKUHYMOU Ye-pe3
1é2Kutl OJI0K.

U3mepenue Koaphuyuenma mpenus no eeiuyuHe yanoeo2o Kodgh@uyu-
enma zagucumocmu Fpp(N).

Hccnedosanue 06udicenus 6pycka no HAKIOHHOU NIOCKOCMU C NePeMEeHHbIM
KO3(hhuyuenmom mpeHus.

3yuenue 0sudcenus 2py3a Ha 8any ¢ MpPeHUeM.

2.3 Craruka tBepzoro tena (5 4acon)

AobcomotHo TBEpAoe Teno. IlocTymarenbHoe M BpalmaTenbHOE JBUKEHHE
TBEPIOTO Tesa. MOMEHT CHIIBI OTHOCHUTENIBHO OCH BpaleHus. [liedo cuibl.
CnoxxeHue cui, NPUIIOKEHHBIX K TBEpHoOMy Temy. LleHTp TsbkecTu Tena.
YcnoBust paBHOBecUsl TBEPJOrO Tena. YCTOMYMBOE, HEyCTOUMBOE, Oe3pas-
JINYHOE PABHOBECHE.

Texnuueckue ycmpoticmea u mexHoI02u4ecKue npoyeccyl. KPOHILUTEHH,
CTPOUTEIIBHBIN KpaH, PEIIETYaThIE KOHCTPYKIUH.

/lemoncmpayuu

YcnoBust paBHOBecusl. Buipl paBHOBECH .

Yuenuueckuii 3xcnepumenm, nabopamopnuvie pabomel, npaxmuxym Hccie-
JIOBaHUE YCIIOBUM PaBHOBECHsSI TBEPIOIO TeNa, UMEIOIIETO OCh Bpa-IICHUS.
KoHcTpynpoBaHue KpOHIITEHHOB U pacu€T CUII YIIPYTOCTH.
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N3yyeHnne ycTOM4MBOCTH TBEPAOIO TEJIA, UMEIOLIETO IIOLAAb OIOPHI.

2.3 3akoHbI COXpaHeHHsI B MexaHuke (6 yacoB)

2.4 3akonbl coxpaHenust B Mexannke (10 gyacon)

Nmnynbe MaTtepranbHOM TOUKHU (TeNa), CUCTEMbI MaTepuaIbHbIX ToueK. Nm-
MYJIbC CHJIbI U U3BMEHEHUE UMITYJIbCa Tella.
3aKoH cOoXpaHEHUs UMIYlbca. PeakTuBHOE IBU)KEHHUE.
Pabora cuiibl. MOIIHOCTE CHIIBL.
Kunernueckast sHeprust MaTepuanbHoi Touku. Teopema 00 M3MEHEHUH KU -
HETUYECKON SHEPTUH.
[Torenuanbuas sHeprus. [loTeHnmanpHas SHeprHs ynpyro neGopMupoBaH-HOM
npyxuHsbl. [loTeHInanpHas sHeprus Tena BOIu3u noBepxuoct 3emnu. [loten-
LHaJIbHbIE U HEMOTEHIINAIbHbIE CUJIbl. CBSI3b paOOThI HEMTOTEHIIUAIb-HBIX CUJI C
N3MEHEHHEM MEXAHUYECKOW YHEPIUU CUCTEMBI TEJ. 3aKOH CO- XPaHEHMS MeXa-
HUYECKON SHEPTUH.
Ynpyrue u Heynpyrue CTOJKHOBEHUSL.
Texnuueckue ycmpoticmea u npakmuieckoe npumeHnenue. BOJIOMET, KONED,
MPYXUHHBIN MUCTOJIET, IBUKCHUE PAKET.
emoncmpayuu
1. 3akoH cOXpaHEHHS UMITYIbCA.
2. PeakTuBHOE JBMIKEHUE.
3. [lepexon moTeHIIMATBHOM YHEPTHHU B KHHETUUECKYIO 1 0O0OpaTHO.
Yuenuueckuii sxkcnepumenm, nabopamopnuvie pabomol
1.  Uzydyenue aOGCOMIOTHO HEYMPYrOTO yAapa C MOMOIIBIO JBYX OJUHA-
KOBBIXHUTSHBIX MasTHUKOB.
2.  HUccnenoBanue CBsI3U pabOTHI CHIIBI C ©3BMEHEHHEM MEXaHMYECKOH
SHEp-TUH TeJla Ha IPUMEPE PACTHKEHU S PE3UHOBOTO JKIYTa.

Nmiynec MaTepuanbHOM TOUYKHA, CHCTEMBI MaTEPUAIBHBIX TOYEK. [{enmp
Macce cucmemvl MamepuanbHulx mouek. Teopema o 08udiCeHUU YeHmMpa
macc.

HMitynbC cuitbl 1 N3MEHEHHME UMITYIIbCA TeNa. 3aKOH COXPAHEHHUS UM-
yJibca.

PeaktuBHOE NBUXKEHUE.

Momenm umnynvca mamepuanvHou mouxu. Ilpedcmasnenue o coxpanenuu
MOMEHMa UMNYIbCa 8 YEHMPALbHbIX NOJIAX .

PaGota cuiibl Ha MaloM M Ha KOHEYHOM IepeMelieHui. I paguueckoe
npeocmaenerue pabomul cuivl. MOIHOCTb CUJIBL.

Kunernueckas sHeprust marepuanbHON TOUKH. Teopema 00 M3MEHEHUUKUHE-
TUYECKOM IHEPIUU MAaTEPUATILHOM TOUKH.

[ToTeHuManbHBIE U HENOTEHIUAIBHBIE CUIIBL. [lomenyuanvras snepeus. 1lo-
MeHYUATIbHASL SIHEP2USL YNPY20 0epopMUpo8anHou npyxicunsl. [lomen- yu-
QNbHASL FHep2Us mend 8 0OHOPOOHOM 2pasumayuoHHom noe. Ilomenyu-ans-
Has dHepeuss mena 8 2pasumayuoHHOM nojie 0OHOPOOHO20 Wapa (6HYMpuU u
éHe wapa). Bmopas xocmuueckasn ckopocms. Tpemus Kocmuie-cKas CKo-
[pocme.

CBs13b pabOThI HEMOTEHIIMAIBHBIX CUJI C U3MEHEHHEM MEXaHUYECKOUN dHEp-
TMU CUCTEMBI TeJl. 3aKOH COXPAaHEHUSI MEXaHUYECKON SHEPTruu. Ynpy-eue u
Heynpyaue cmoKHOBEHUS.

Ypasnenue bepnynnu ons uoeanvHou H#UOKOCMU KAK Ce0CMeue 3aKOHACO-
XpaHeHUss MexaHuueckou SHepeUun.

Texnuueckue ycmpoucmea u mexHoi02uyecKue npoyeccol: IBUKEHNE pa-
KeT, BOJIOMET, KONEP, MPYKUHHBIN MUCTONET, SUPOCKON, hucypHoe Kama-
HUe HA KOHbKAX .

/[emoncmpayuu

3aKkoH COXpaHEHUs UMMYJbca. PeakTuBHOE ABHKEHUE. M3mepenue mouy-
HOCMU CUTTbL.

H3menenue sHepauu mena npu cogepuieHuy pabomaoi.

B3aumMHbIle npeBpalieHus KAHETUYECKOM M MOTEHIIMATIbHOW SHEPTruid mpu
NEVCTBUHU Ha TEJO CHJIBI TSDKECTH U CHIIbl yripyroctu. Coxpanenue suep-
2uu npu c600600OHOM NAOEHUU.
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Yuenuueckuii s3xcnepumenm, nabopamopnuvie padomeol, npaKmuKym
1. h3mepenue umnynoca mena no mopmMo3HOMY HYMU.
2. M3mepenue cunvl msazu, CKOpocmu MOOenu 3J1eKMmpoMoOUns u MOWHO-
cmu cuvl mszu.
3. CpasHenue usmeHenuss UMNYIbCa meia ¢ UMNYJIbCOM CUTbL.
4. Hccnedosanue coOXpaHeHus UMNYIbCa NPpu ynpyeom 63aumoo0eicmesul.

5. H3mepenue Kunemuueckou sHepeul meaa no mopMo3HOMY NYmu.
6. CpasneHnue usmeneHus NOMEHYUAIbHOU SHEPLUL NPYHCUHBL C paOOMOU

CUIbL MPEHUSL.
7. Onpedenenue pabomul CUbl MPEHUs NPU OBUNCEHUU MeNd N0 HAKTIOHHOU
NIOCKOCHU.

Tema 3. Mounekynsapras pu3nKa U TepMoanHaMuka (24 yaca)

Tema 3. Monekynspaast ¢usnka u TepMoanHamuka (49 gacos)

3.1 OcHOBBI MOJIEKYJISIPHO-KHHETHYECKOH Teopu (9 yacoB)

3.1 OcHOBBI MOJIEKYJISIPHO- KHHETHYEeCKON TeopuH (15 gacon)

OCHOBHBIE T0JIOKEHUS MOJIEKYIIIPHO-KMHETUYECKON TEOPUH U UX OIIBITHOE
obocHoBanue. bpoynosckoe neukenue. Juddysus. Xapakrep nBUKEHUS U
B3aUMOJICHCTBUSI YaCTHUI] BelecTBAa. MoIesd CTPOEHHUS Ta30B, KUJAKOCTEH U
TBEPIBIX TEJ U OOBSICHEHNE CBOICTB BEIECTBA HA OCHOBE ITHX MOJIENIEH.
Macca u pasmepsl monekyi. Konnuectso BemectBa. [loctosnnast ABoraapo.
Tennosoe paBHOBecue. Temnepatypa u €€ usmepenue. lllkana temneparyp
Henbcus. Monens uaeansHoro raza. OCHOBHOE YpaBHEHUE MOJIEKYIIIPHO-
KUHETUYECKON TEOpUH UIealbHOrO ra3a. AOCOIIOTHAs TeMIlepaTypa Kak mMe-
pa cpeHe KUHETUYECKON YHEPTUH TEIJIOBOIO JBUKEHU S YaCTHI] Ia3a.
[Ilxama temneparyp KensBuna. ['a30Bble 3aKkoHBI. YpaBHeHHE Menene-
eBa—Kunaneitpona. 3akon [lanerona. M3omnpoieccsl B HAcaIbHOM Ta3e ¢ Mo-
CTOSHHBIM KOJTMYECTBOM BelecTBa. ['paduueckoe mpeacTaBieHre n30mpo-
LIECCOB: M30TEpMa, U30X0pa, u3obapa.

Texnuueckue ycmpoucmea u npakmuyeckoe npumerenue: TepMoMeTp, 0apo-

METp.
emoncmpayuu
1. OnBITHI, T0Ka3bIBAIOIIME TUCKPETHOE CTPOCHHE BEIIECTBA, (OTO-

rpauIMONIeKyl OpraHuYEeCKUX COCAMHECHHIH.
2. OnbITel 0 AU(hY3UN KUIKOCTEH U ra3oB.
3. Mopenb OpOyHOBCKOTO JTBHKEHHSL.

4. Mopenb omnbita lIrepHa.

OcHOBHBIE MTOJ0XKEHU S MOJIEKYIIIpHO-KuHeTnyeckor Teopuu (MKT), ux
ombITHOE 000cHOBaHue. [{uddysus. bpoyHoBckoe nBukeHUE. XapaKTep
JBUKEHUS U B3aUMO/ICHCTBHS YaCTHUII BellecTBa. MoJienu cTpoeHus ra3oB,
KHUIKOCTEH U TBEPIBIX TEN U 0OBSICHEHNE CBONCTB BEIIECTBA HAa OCHOBE
9TUX Mozenel. Macca u pa3mepsl MoJiekys (atomoB). KonmuecTBo Bete-
ctBa. [locrossnHas ABoraapo.

Tennosoe paBHOBecue. Temrepatypa u criocoObl e€ u3mepenust. [kana
temriepatyp Llenscus.

Monenb uaeansHoro raza B MKT: yacTuIrsl raza IBHKYTCS XaOTUUYECKUH

HE B3aUMOJICHICTBYIOT JPYT C JPYrOM.

I'azoBbie 3ak0HBI. YpaBHEeHUE MenaeneeBa—Knaneipona.

AOGcomtoTHas TeMieparypa (mkana Temmeparyp KenbBuna). 3akon [lains-
TOHA.

N3omnporeccs! B HaeaqbHOM ra3e ¢ OCTOSHHBIM KOJIMYECTBOM BEILECTBA.
I'paduueckoe mpeacTaBieHNE U30MPOIIECCOB: H30TEPMa, U30X0pa, U30-

Oapa.

CBs3b MEXKy TaBJICHHEM U CPEIHEW KMHETUUYECKON YHEepruen NocTymna-Teib-
HOTI'0 TEIJIOBOTO ABUXEHUS MOJIEKYJ UEaJbHOIO ra3a (OCHOBHOE YpaBHEHHUE
MKT wuneanbHOrO T232).

Cs513b abCOIOMHOU MmemMnepantypbl mepMOOUHAMUYECKOL CUCeMbL CO Cped-Hell
KUHemu4eckol dHepauell nOCMynamenbHo20 Meni08020 0BUNCEHUs €€
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S. OnbITHL, 10Ka3bIBAIOIIME CYIIECTBOBAHUE MEKMOJIEKYIISIPHOTO
B3aMMO-ICHCTBHSL.
6. Moaenb, WITIOCTPUPYIOLIAS TPUPO/LY AABJICHHUS Ia3a Ha CTEHKU COCY/a.
7. OnBITHL, WUTIOCTPUPYIOIIME YPABHEHHUE COCTOSIHUSI UJI€AJIBHOTIO rasa,
M30-TIPOLECCHI.
Yuenuueckuii sxcnepumenm, nabopamopnvie padomoi

1. Onpenenenne Maccsl BO3/1yXa B KJJACCHOM KOMHATE Ha OCHOBE U3Me-
peHniioObEMa KOMHATHI, JABJIEHUS U TEMIIEpaTyphl BO3/1yxa B Hell.
2. HccnenoBanue 3aBUCUMOCTH MEXKy ITapaMETPAMU COCTOSIHUS pa3-

PEIKCH-HOIO I'a3a.

yacmuy.
Texnuueckue ycmpoucmea u mexHoa02uiecKue npoyeccyl:. TepMoMeTp, Oa-
POMETD, noIyUeHUe HAaHOMAMePUaos.

/[emoncmpayuu

Mojienu ABUKEHUS YaCTHUII BEILIECTBA.

Monienb GpPOYHOBCKOTO JBUKEHUSL.

Buoeoponux ¢ 3anucsio peaibHo20 OPOYHOBCKO20 OBUNCEHUSL.

Hudysus sxuakoctet.

Mopens onbita llrepHa.

[IpuTspkeHrne MOJIEKYII.

Mopgenu KpuCTAIINYECKUX PEILETOK.

Habntonenue u uccieoBaHue n30IMpoIECCOB.

Yuenuueckuit 3xkcnepumenm, nadopamopusvie padomel, npakmuxym Viccie-
008aHue npoyecca YCmManosieHus Mmeni08020 pagHo8eCUsl Npu men-1000MmeHe
Meorcdy eopsyeti u X0a00HOU 80001.

U3yuenue uzomepmuuecko2o npoyecca (peKkoMeHO08aHO UCNOIb308AHUE
yughposoti nabopamopuu).

3yuenue uzoxopnozo npoyecca. M3yuenue uzobapnoco npoyecca.

[Iposepxa ypagHeHus cocmosHusl.

3.2 Ocnossl TepmoauHamuku (10 yacos)

3.2 OcHoBBI TepMOoguHAMHUKH (20 yacoB)

TepmonnHamuueckas cuctema. BHYTpeHHSIA SHEPIUs TEPMOANHAMUYECKOU
CUCTEMBI U criocoObl €€ n3MeHenus. KommdectBo tenaorsl u padota. BHyT-
PEHHSS DHEPTUS OJHOATOMHOTO UEAIbHOTO ra3a. Buel Tenmonepenayu:
TEIIONPOBOAHOCTh, KOHBEKI U, U3IydCHHE. Y IeNIbHAs TEINIOEMKOCTh Be-
necTBa. KoauyecTBO TEIIOTHI IPH TENJIoNepeaaye.

[onstne 06 anuabatHoM mporecce. [lepBriitf 3akon TepmoauHamuku. [Ipu-
MEHEHUE IMEepPBOro 3aKoHa TEPMOAMHAMHUKHU K u3omporeccaM. ['paduueckas
MHTEpIpeTanus padoThl raza.

Bropoii 3akoH TepmoanHamuku. HeoOpaTuMoCTh MPoOIIeccoB B IPUPO/IE.
TeroBsie MmammHBI. [IpuHITUITEL AeCTBUS TeMIOBBIX ManmH. [Ipeobpaso-
BaHMs dHEPIUH B TernoBbiXx ManmHax. KII/] rerioBoit Manmnel. [Hukn Kap-
Ho u ero KIIJI. Dxonmornueckue mpoOaeMbl TEMIO0IHEPTETUKH.

Texnuueckue ycmpoiicmea u npakmudeckoe npumMeHenue: IBUraTellb BHYT-
PEHHETO CropaHusi, ObITOBON XOJNOIUIbHUK, KOHAUIIMOHED.
emoncmpayuu

Tepmoounamuueckas (T/) cucmema. 3adanue snewnux ycnosuii ons T/] cu-
cmembl. BuewiHue u snympennue napamempuwl. Ilapamempot T/[ cucmemol
KaK cpeOHue 3Ha4eHUus elUudUH, ONUCHIBAIOWUX €€ COCMOsHUe Ha MUKDO-
CKONUYECKOM YPOBHe.

Hynesoe nauano mepmoournamuku. Camonpouseonvras peraxcayus T/ cu-
cmembl K meniogomy pagHo8ecuio.

Mojienb uieanbHOrO ra3a B TEpMOAMHAMUKE — CHCTEMa ypaBHEHUMH: ypaB-
HeHue Menaeneesa—Kaneiipona u BeIpakeHUE ISl BHYTPEHHEN SHEPTHU.
VYcnoBus NpUMEHUMOCTH 3TOW MOJIENU: HU3Kasi KOHLIEHTPAILIUs YaCTHUll, BbI-
COKHE TeMIlepaTyphl. BoipakeHue [Uisi BHyTpeHHEH SHEpPTuu OJHOATOMHOIO
WJIeaIbHOTO rasa. Keazucmamuueckue u necma-
mu4eckue npoyeccuwl.

DyieMeHTapHas padoTa B TepMoauHamMuke. Berauciaenue paboTel 1Mo rpaduky
npoiiecca Ha pV-auarpamme.

Tenonepenaya kak criocod n3MeHeHHs BHyTpeHHel sneprun T]I cucrembl
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1.  V3meHeHue BHYTpEHHEU SHEPrHH Tela MPU COBEPIICHUH pabOoThI:
BBUIET IPOOKH U3 OYTHIIKK MOJ AEHCTBUEM C)KAaTOTO BO3/yXa, HarpeBaHUe
s¢upa BIaTyHHOH TpyOKke MyTEM TpeHus (BUIACOAEMOHCTPALIUS).
2.  V3meHeHme BHYTpEHHEH SHEPTUH (TEMIIEpaTyphl) Tela P TEIIo-
nepe-aue.
3. OmnbIT o a1mabaTHOMY PACIHIMPEHUIO BO3AyXa (OMBIT C BO3AYIIHBIM
Or-HUBOM).
4. Mopenu napoBoii TypOUHBI, ABUTaTeNsl BHYTPEHHETO CTOPAHMs], peaK-
TUB-HOTO JIBUTATEIS.

Yuenuueckuii sxcnepumenm, nabopamopnvie padomoi

1. VIamepeHnue ynenbHOM TeNI0EMKOCTH.

6e3 coBepieHUs paboThl. KOHBEKIIMS, TEMIONPOBOAHOCTD, N3TydeHue. Ko-
JTUYECTBO TEIIOTHI. TennoéMKoCTh Tena. YoenbHas u MoaapHas menio- ém-
Kocmu eewjecmea. Ypasnenue Maiiepa. Y ienbHast TEIIOTa CTOPAHMS TOI -JIU-
Ba. Pacuér konnuecTBa TemioThl npu Temionepenayde. Ilonsrue ob anna-
O6arHOM mporecce. [lepBrIit 3aKoH TepMOoIuHAMUKA. BHYTpEeHHSIS SHEPTHS.
KonnuecTBo TennoTs! 1 paboTa Kak Mepbl U3MEHEHUs BHyTpeHHel saneprun T/
CUCTEMBI.
Bropoii 3akoH TepMOAMHAMUKH IJIs paBHOBECHBIX IIPOLIECCOB: Yepe3 3a/1aH-
HOE paBHOBecHOE cocTosiHME TJI cucTeMbl MPOXOIUT €AUHCTBEHHAS aua-
Oata. AGcomoTHas TeMiieparypa. Bropoit 3akoH TepMOJIMHAMUKH ISl HEPaB-
HOBECHBIX IIPOIIECCOB: HEBO3MOXKHO MEPEAaTh TEIJIOTY OT O0Jiee X0- JIOAHOTO
Tena Kk Oonee Harperomy 6e3 kommnerncamnuu (Knaysuyc). HeoOpatu-mocth
MPUPOIHBIX ITpoueccoB. [IpUHITUIIBI N CTBUS TEMIOBBIX MAILIMH.
KIT. Makcumansnoe 3nauenue KIIJI. Huxn Kapuo. Dxonornueckue ac-
MEKThI UCIIOJIb30BAHU A TEIJIOBBIX ABUTaTelel. TermioBoe 3arps3HeHUe OKpY-
JKAIOIIEH Cpepl. TexHnuueckue ycmpoti-
cmea u mexHo02uyecKue npoyeccol: X0JIO0ANIbHUK, KOHIUIUOHED, TU3€EIb-
HBIN U KapOIOpaTOPHBIN JBUTATEIH, NAPOBAs MYPOUHA, NOJyYEeHUEe CEEPXHU3-
KUX memnepamyp, VMuiu3ayus « menjiosslx» 0mxo008 ¢ UCNOIb308aHUEM
Menio8020 Hacoca, Ymuau3ayus 6U0op2aHu4ecKko2o0 monauea O evlpa-
OomKu «meniogou» u snekmposnepeuu. /lemoncmpayuu

1. 3menenue TemMnepatypbl Mpu aanadaTHYeCKOM PacIliPEHUH.

2. BozaymHoe OTHUBO.

3. CpaBHeHUE yIENbHBIX TEIIOEMKOCTEH BEIECTB.

4. CriocoObl U3MEHEHU S BHYTPEHHEH SHEPTUH.

5. UccnenoBanue aqnabaTHOTO Mpoliecca.

6. Komnviomephovie mMooenu menyiogulx ogueameriell.
Yuenuueckuii sxcnepumenm, nabopamopnuvie padomol, npaKmMuKym

1. IsmepeHue yienbHOM TENITOEMKOCTH.

2. HUccnedosanue npoyecca ocmvi8anus 6euecmaed.

3. Uccneoosanue aouabamnozo npoyecca.

4. H3yuenue 83aUMOCEs3U IHEP2UU MEHCMOTIEKVIAPHO20 83AUMOOCLICNBUSL
U memnepamypuvl KUNeHusl HCUOKOCmel.

3.3 ArperatHbie cocTosiHMS BenecTBa. Da3oBbie nepexoibl (5 yacos)

3.3 ArperatHbie cocTosiHUS BemecTBa. Da3zoBbie mepexo bl (14 yacon)

[TapoobOpa3zoBanue u koHaeHcaus. Mcrnapenue u kunenue. AOCONIOTHAS U

[TapoobOpa3zoBanue u KoHAeHCaus. Miciapenue u kureHue. Y aenpHas
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OTHOCHUTENbHAsI BIAXXHOCTh BO3/1yxa. HacellieHHBIN Map. YienbHas Temn-
J0Ta mapoodpa3zoBaHus. 3aBUCUMOCTb TEMIIEPATypbl KUIMEHHUS OT JaBiie-
HUSL.
Teépnoe teno. Kpucrammmueckue u amoppHbIe Tena. AHU30TPOITHS CBOMCTB
KpuctaiuioB. JKuakue kpuctaiuibl. CoBpeMeHHble MaTepuaibl. [maBnenue n
KpUCTAITM3aIus. Y IeabHast TerioTa miasienus. Cyonuma-nus.
YpaBHEHHUE TETJIOBOTO OaliaHca.
Texnuueckue ycmpoiicmea u npakmuieckoe npumeHenue: TATPOMETP U IICH-
XpOMETP, KaJIOPUMETP, TEXHOJIOTHH IOJIydEHUSI COBPEMEHHBIX MATEPH -aJIOB,
B TOM UK CJI€ HAHOMaTEepPUAJIOB, U HAHOTEXHOJIOTHH.
emoncmpayuu
1. CoiicTBa HACHIIIIGCHHBIX MAPOB.
2. KurieHve mpy IOHM>KEHHOM JIaBIICHUH.
3. CriocoObl U3MepeHus BIAXKHOCTH.
4. HabnroneHue HarpeBaHusl M I1aBJICHUS KpUCTAIUIMYECKOTO BELIECTBA.
5. JleMoHCTpaLust KpUCTAIIIOB.
Yuenuueckuii sxkcnepumenm, nabopamopnuvie padomol
1. 3mepeHne OTHOCUTETBHOM BIAXKHOCTH BO3/1yXa.

TEIIIOTa MapooOpa30BaHUsL.

HacolenHble 1 HeHachlleHHBIE Tapbl. KauecTBeHHAas 3aBUCUMOCTb ILJIOT-
HOCTH U JaBJICHHS HACBIIIEHHOTO Tapa OT TeMIIepaTypbl, UX HE3aBHCH -
MOCTB OT 00BhEMa HACKHIIEHHOTO Tapa. 3aBUCUMOCTh TEMIIEPATYpPhI KHUTIE-
HUS OT AABJICHUS B KHUIKOCTH.

BrnaxxnocTh Bo3ayxa. AOCOIIOTHASE M OTHOCHTEIIbHAS BIIAXKHOCTB. TBEPI0E
teno. Kpucrannuueckue u amop@Hsbie Tena. AHU30TPOIHS CBONCTBKPHUCTAII-
noB. [InaBnenne n Kpuctauzamnus. Y ienpHas Tenaora niaasiaeHus. Cyonu-
Marusi.

Iedhopmayuu meépooeco mena. Pacmsicenue u cocamue. Cosue. Mooy
FOnea. Ilpeden ynpyaux oegopmayuii.

Tennosoe pacuuperue sxcuoxkocmei u meeépovix mej, 00bEMHOE U TUHEel-
Hoe pacuupenue. AH2apMoHU3IM Menio8blX KONeOAaHUL Yyacmuy eeuecmasd
KaK npUuduHa menio8o2o pacuupenus mei (Ha KayecmeeHHoM YPosHe).
[Ipeobpaszosanue snepeuu 6 (hazoswvix nepexooax. Ypasnenue meniogoco
bananca.

[losepxnocmuoe namsscenue. Koapguyuenm nosepxnocmuoco namsice-
nus. Kanunnsapuvle sgnenus. Jlagnenue noo ucKpugiénHol nogepxHocmbsio
orcuokocmu. @opmyna Jlannaca.

Texnuueckue ycmpoucmea u mexHoa02uiecKue npoyeccyl: XUIKue Kpu-
CTaJUIbl, COBPEMEHHbIE MaTepUaJIbI.

V/[emoncmpayuu

TeroBoe pacumpenue. CBoicTBa HACHIILIEHHBIX TapoB. Kunenue. Kure-
HUE IPU TOHUKEHHOM JIaBJICHUH.

H3mepenue cunvl nosepxHOCmMHo20 HamsaxiceHus. Onvimsl ¢ MbLIbHbIMU
NAEHKAMU.

Cmayusanue. Kanunnapuoie sgnenus. Mooenu HeHbIOmMOHOBCKOU HCUOKO-CINU.
Crnioco0bl u3MepeHust BIAXXHOCTH. MccnenoBanue HarpeBaHus 1 IJiaBJje-
HUS KPUCTAINTUYECKOTO BEIIECTBA.

Buowl depopmayuii. Habnooenue manvix oeghopmayuii. Yuenuueckuit
IKCnepumenm, 1adopamophule padomsl, npakmukymlizyuenue 3axo-
HOMepHOCmel UCNAPeHUsL HCUOKOCT ell.

H3mepenue yoenbHoU meniomul NAd61eHUs: 160d.

3yuenue ceoticme HaACbIWEHHBIX NAPOS.
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N3mepenne abCOMIOTHOM BIIaXKHOCTH BO3/IyXa M OIEHKA MAcChl TApOBB
MTOMETICHHH.

U3zmepenue koaghpuyuenma nosepxHOCMHO20 HAMANCEHUSL.

Usmepenue mooyns FOuea. Hccnedosanue 3asucumocmu depopmayuu pe-3u-
HO0B8020 00pa3ya om NPULONCEHHOU K HEMY CUTbL.

Tema 4. DnexrpoarHamuka (22 yaca)

Tema 4. DnexrpoauHamuka (54 yaca)

4.1 Dnexrpocraruka (10 yacos)

4.1 Dnexrpuueckoe node (24 vaca)

DJIeKTpU3alus Tell. DJICKTpUUECKUi 3apsia. [[Ba BuIa 3JIEKTpUUECKHX 3a-
psanoB. IIpoBOIHUKM, OUAJIEKTPUKM U TOJIYNPOBOAHUKU. 3aKOH COXpaHe-
HUS DJIEKTPUYECKOTO 3apsija.
Bzanmopeiicteue 3apsanoB. 3akoH Kynona. To4euHbIN 2JIEKTpUYECKUH 3a-
pan. Dnexrpudeckoe nose. HanpspkéHHOCTH anekrpudeckoro mois. [Ipun-
LM CYIIEPIIO3UIIAH MIEKTPUUECKUX MOJIeH. JINHNK HanpsHKEHHOCTH dJIEK-
TPUYECKOTO TOJIS.
Pabora cun anekrpocratudeckoro moist. [lorenmuan. PasHocts moreHnua-
710B. [IpOBOTHUKN M IUDJIEKTPUKA B DJIEKTPOCTATUYECKOM IoJ€. [Iuanek-
TpUYECKasi IPOHUIAEMOCTb.
DnexrpoémrocTh. KoHieHcaTop. D1eKTpoEMKOCTb MJIOCKOTO KOHIEHCa-TOPA.
OHeprus 3apsHKEHHOTO KOHJIEHCaTopa.
Texnuueckue ycmpoticmea u Npakmuieckoe npumeHeHue. IIEKTPOCKOIL,
JIEKTPOMETP, AJIEKTPOCTAaTHYECKas 3allTa, 3a3eMJIEHHE 3JIEKTpOonpHroo-
POB, KOHJEHCATOP, KOIMPOBAJIBHBIN anmapar, CTpyHHbINA IPUHTEDP.
Hemoncmpayuu

1. YcTpoiicTBO M IPUHITUII ACHCTBHS DJICKTPOMETPA.

2. B3aumoeiicTBHE HadJIEKTPU30BAaHHBIX TEJL.

3. DIEKTpHYECKOe TOJIe 3apPSHKCHHBIX TEll.

4. IIpOBOJTHUKH B 3JIEKTPOCTATUYECKOM T10JIE.

5. DJIeKTpocTaTUyeCcKasl 3aliTa.

6. JIMPIEeKTpUKN B DIIEKTPOCTATHYECKOM TIOJIE.

7. 3aBUCUMOCTb SJIEKTPOEMKOCTH TIJIIOCKOTO KOHJIEHCAaTopa OT IJIOLIAIN

IJIaCTHUH, paCCTOAHUA MCIKAY HUMU U I[HBJICKTpH‘-IGCKOfI MpOHNITACMOCTH.

8. DHeprus 3apsHKEHHOIO KOHJIeHcaTopa.
Yuenuueckuii sxcnepumenm, nabopamopuvie padomoi
1. 3smepeHnue 31eKTpoEMKOCTH KOHJIEHCATOopa.

DJeKTpu3anus Tell U €€ MPOsIBICHU . DJIEKTpUUECKUil 3apsaa. J[Ba Bua
AIEKTPUYECKUX 3apsAnoB. [IpoBOAHMKY, TUAIEKTPUKU U ITOJIYIIPOBOJIHUKH.
DJIEeMEHTApHBIN AIEKTPUUSCKU N 3apsil. 3aKOH COXPAaHEHHUS IEKTPUYe- CKO-
ro 3apsja.

BianmopaeiictBue 3apanoB. Toueunsle 3apsabl. 3akoH Kynona. Dnexrpuye-
ckoe noze. Ero neiictBue Ha anexkTpudeckue 3apsaasl. Hanpspk€HHOCTS drek-
Tpuueckoro noist. [IpoOuslii 3apsa. JInHUM Hanps->)KEHHOCTH SJIEKTPHUUECKOTO
nosist. O THOPOHOE AJIEKTPUUECKOE OJIE.

[loTeHUHaIbHOCTD AJIEKTPOCTATUYECKOTO 1MOJsl. Pa3HOCTH MOTEHIMAIOB U
HanpsbkeHue. [loreHnnanpHas 3Heprus 3apsaa B 3J1€KTPOCTaTHIECKOMIIO-

ne. [lorenuman snexrpocraTudeckoro mosst. Csizb HaNPsSHKEHHOCTH

TOJISI ¥ PA3HOCTH MOTEHIIHAJIOB JUTSI AJIEKTPOCTATHYECKOTO OIS (KaK Of1-
HOPOJHOTO, TaK U HEOJAHOPOJHOTO).

[IpuHIUI Cyneprno3uiuuy AIEKTPUIECKUX MOJIeH.

[lone moueunozosapsoa. [lonepasnomepno 3apsxcennoti cgpepwi. Ilone pag-ro-
MepHO 3apsdicenHo20 no 00vémy wapa. Ilone pagnomepro 3apsaxicenHol becko-
HeuHou niockocmu. Kapmurvl tunuil HanpsaxicenHocmu 3mux nojeu

U IKEUNOM EHYUATLHBIX NOBEPXHOCHELL.

[IpoBOAHUKHU B 3JEKTPOCTATUYECKOM I10JI€. Y CIOBUE PAaBHOBECHS 3apsi/iOB.
JIMANeKTpuKy B 3JEKTPOCTaTUYECKOM Tosie. Jluanekrpuueckas mpoHUIlae-
MOCTb BELIECTBA.

Konnencarop. DnekrpoéMKOCTh KOHIEHCATOpa. DJIEKTPOEMKOCTD IJIOCKOTOKOH-
JieHcaTopa.

[lapannenvHoe coedunenue konoeHcamopos. IlocnedosamenvHoe coeoune-Hue
KOHOeHcamopog. JHEPTHsl 3apsHKEHHOTO KOHJEHCaTopa.

{guoicenue 3apaxcenHoll yacmuybl 8 0OHOPOOHOM dneKmpuyeckom noue. Tex-
HUYecKue yCmpoucmea u mexHoi02udeckue npoyeccol. SEKTPOCKOI, 3IEKTPO-
METp, IJEKTPOCTaTHUYECKasi 31| Ta, 3a3eMIICHHE JIEKTPOIPHOOPOB,
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KOHJICHCATOPHI, 2eHepamop Ban de I paaga.

V/lemoncmpayuu

YCTpoiCTBO M TPUHIIUT ACHCTBUSI STIEKTPOMETpa. DJIEKTPUUECKOE MO 3a-
PSOKCHHBIX MAPUKOB. DJICKTPUUYECKOE IOJIE IBYX 3apsDKECHHBIX ILIACTHH.
Mooenw snekmpocmamuueckoeo eenepamopa (Bawn oe I paagha).
[IpOBOAHUKY B DJIEKTPUYECKOM TT0JIC. DIEKTPOCTATUYECKAS 3aIUTA.
Yempoiicmeo u Oeticmeue konoencamopa nocmosiHHOU U NePeMeHHOU EM-
KOCMU.

3aBUCHMOCTb 3JIEKTPOEMKOCTH TIJIOCKOTO KOHJIEHCATOpa OT IUIOIAIM T1JIa-
CTHH, PACCTOSIHUSI MEXKy HUMH U TUDJICKTPUICCKON TTPOHUIIAEMOCTH.
DHeprus MEeKTPUUECKOTO OIS 3apsHKEHHOTO KOHIEHCaTopa.

3apsaoka u pazpsoka KoHOeHcamopa uepes pe3ucmop.

Yuenuueckuii 3xcnepumenm, nabopamopusie padonvt, npAKMUKYM
Oyenka cunl 63aUMOOEUCMBUSL 3APAHCEHHBIX Mell.

Habnooenue npespawjeHusi SHepeUlL 3apadNceHH020 KOHOeHCamopd 6 JHep-
Ul U3IyueHus

cgemoouooa. Mzyuenue npomekanus moka  yenu, cooepicauyeti KOHOeHca-mop.
Pacnpeoenenue pasHocmu nomeHyuaio8 (Hanpaxcenus) npu nociedosa-
MenIbHOM COeOUHEeHUU

KoHOeHcamopos. Hccredosanue paspsaoa KOHOeHcamopa uepes pe3ucmop.

4.2 TlocTostHHBIN dJ1eKkTprdeckrii ToK. Toku B pasHbIX cpeaax (12 yacor)

4.2 TlocTostHHBIN AyeKTpuyeckuii Tok (24 yaca)

DNeKTpUUYECKUi TOK. Y CIOBUS CYIIECTBOBAHUS JIEKTpUUEcKoro Toka. Mc-tou-
HUKH TOKa. Cuna Toka. [locTOsSIHHBIN TOK.

Hanpspkenue. 3akon OMa A71s ydacTka Iemu.

DIIEKTpUUYECKOE CONIPOTUBIIEHHE. Y IEIBHOE COIIPOTUBIICHUE BELIECTBA.
[locnenoBarenbHOE, MapajljielibHOE, CMEIAHHOE COETMHEHHE ITPOBOTHU-

KOB.

Pabota snekrpuyeckoro Toka. 3akoH Jlxoyns—IJlenna. MoumocTs 3iek-
TPUYECKOTO TOKA.

3/1C u BHyTpeHHee CONPOTUBIEHUE UCTOYHHMKA TOKa. 3akoH OMa Jutst HOJI-HOM
(3amMKHYTOM) 2nekTpuueckoi menu. Koporkoe 3ambIkaHue.

DNeKTpoHHas MPOBOAUMOCTh TBEPABIX METaUIOB. 3aBUCUMOCTh COMPO-TUB-
JICHHUS] METAJUIOB OT TeMmepaTypbl. CBEpXIPOBOIUMOCTb.

DJIEKTPUUYECKU TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX MyYKOB.

Cuna toka. IlocTossHHBIN TOK. YCIOBHUS CYIIECTBOBAHUS TOCTOSIHHOTO
anekrpudeckoro Toka. Mcrounuku Toka. Hanpsokenune U u 3/1C E. 3akon
OmMa ju1g yyacTka LIerH.

DJIEKTpUUYECKOE CONTPOTUBIIEHHUE. 3aBUCUMOCTb COIIPOTUBIIEHUS OJJHOPOI-
HOT'O MPOBOJAHMKA OT €r0 JUTMHBI U TUIOLIA/IN MTOMEPEUHOI0 CEYEHUSI.

VY ienpHO€E CONPOTUBIIEHNE BELECTBA.

IlocnenoBarenbHOE, MapayiebHOE, CMEIIAHHOE COEIMHEHHE IPOBOJHU-
koB. Pacuér pa3BeTBIEHHBIX dNIeKTpUUecKuX nenei. [lpasunra Kupxeoga.
Pabota snekrpuueckoro toka. 3akoH Jxoyns—IIenua.

MoUHOCTb AJIEKTPUYECKOTO TOKA. Tennosas MOWHOCMb, 8bloensieMas Ha
pesucmope.

OJIC u BHYTpEHHEE CONPOTHBIEHUE HCTOYHMKA TOKa. 3akoH Oma s
MOJTHOM (3aMKHYTO# ) 3JIEKTPUYECKON 11eTH. MOIHOCTh HCTOYHUKA TOKA.
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[NonynpoBogauku. CoOCTBEHHAs ¥ TPUMECHAs IIPOBOAMMOCTH MOIYIIPO- BO/I-
HukoB. CBOMicTBa p—N-Tiepexoaa. [lomynmpoBOJHUKOBBIE TTPUOOPHI. DIJIEKTPH -
YeCKUM TOK B PacTBOpax U pacrjiaBax dJIEKTPOIUTOB. DIEKTPOIHU-THUECKAS
U CCOIMAIIMS. DIIEKTPOIIU3.
DJIEKTPUYECKUU TOK B razax. CaMOCTOSTENbHBIA M HECAMOCTOSATEIBHBIAPA3PSIIL.
Monnus. 1lna3ma.
Texnuueckue ycmpoucmea u npakmuyeckoe npumeHeHue. aMiuepMerp, BoJib-
TMETp, PEOCTaT, HICTOYHUKHU TOKA, dJIEKTpOHArpeBaTeNIbHbIE TPUOOPHI,IIIEK-
TPOOCBETUTENIbHBIE TPUOOPHI, TEPMOMETP CONPOTUBIICHUSI, BAKyyM- HBIH J1-
0J1, TEPMUCTOPHI U POTOPE3UCTOPHI, MOTYIPOBOAHUKOBBIN AUO], TAIbBAHUKA.
emoncmpayuu

1. M3mepeHue cuiibl TOKa M HallpSHKEHUSL.

2.  3aBHCHMOCTH CONPOTUBIICHUS IUIMHIAPUICCKUX TPOBOIHUKOB OT

JJIMHBI, IJIOMAAN MOIICPCUYHOI0 CCUCHUA U MaTCpurala.

3. CMmenmaHHOE COeTMHEHUE TPOBOTHUKOB.

4. Tlpsmoe uzmepenue DJIC. KopoTkoe 3aMbIkaHUE TaTbBAHUYECKOTO 3JIe-

MCHTAa U OLICHKAa BHYTPCHHEIO COIPOTHUBJICHUA.

5. 3aBHCUMOCTH COMTPOTUBJICHHUSI METAJIJIOB OT TEMITEPATYPHI.

6.  IIpoBOAMMOCTB IEKTPOJIUTOB.
7. VckpoBoi pa3psa 1 IPOBOAMMOCTb BO3LyXa.
8.  OIHOCTOPOHHSIS MPOBOJMMOCTD IMO/1A.

Yuenuueckuii 3xcnepumenm, nabopamopnuie pabomot
1. zydyeHnne cMEIaHHOTO COSAMHEHHUS PE3UCTOPOB.
2. M3mepenue DJ]C ncTouHMKA TOKA U €70 BHYTPEHHETO COMTPOTUBIICHUSI.
3. Habmrogenwue anekrpoimsa.

Kopotkoe 3ambikaHue.

Konoencamop 6 yenu nocmosinHo20 moxa.

Texnuueckue ycmpoucmea u mexHo102uyecKue npoyeccol: aMnepMerp,
BOJILTMETP, PEOCTAT, CYETUNK IIICKTPUUSCKOU YHEPTHH.

/lemoncmpayuu

N3mepeHue cuitbl TOKA U HATTPSDKEHUS.

Hccnedosanue 3a8ucumocmu cuibl moka om Hanpafcenus s pe3ucmopa,
1aMNbl HAKATUBAHUSL U CBEMOOU0OA.

3aBUCHUMOCTH COMTPOTUBJICHUS IIUITUH IPHICCKUX TPOBOTHUKOB OT JJTUHBI,
IJIOLIAJM MONEPEUHOro CeUeHUs U MaTepuarna.

Hccnedosarnue 3a8UcumMocmu cuilbl MoKa Om CONpOmMuGIeHUs npu noCmo-sim-
HOM HANPANCEHUU.

[Ipssimoe n3mepenue 3 /1C. KopoTkoe 3aMbIkaHHE TaIbBAHUYECKOTO AJIe-
MEHTa ¥ OIICHKa BHYTPEHHETO CONpOTUBIEHUsA. Cnocobsl coeourenus uc-
mounuxos moka, 3/[C bamaperti.

Hccnedosanue paznocmu nOmMeHyuaios mexcoy noaiocamy UCMmo4HUKa
MoKa om CUbl MOKa 6 Yenu.

Yuenuueckuii 3xcnepumenm, nabopamopnsie pabomel, npAKMUKYM
Hccnedosanue cMeuanHo2o coeOuHeHUs pe3ucmopos.

H3mepenue yoenbHo2o conpomusiienus npo8oOHUKOS.

Hccnedosanue 3a8ucumocmu cuibl MoKa Om HAnPS*HCeHUs 015 IAMNbIHAKAIU-
8aHUsL.

Yeenuuenue npeoena usmepenusi amnepmempa (6oremmempa). Ismepe-
Hue 3/1C 1 BHYTpEeHHET0 COMPOTUBIICHUSI HCTOYHUKA TOKA. M ccredoganue
sasucumocmu IC 2anveanuuecko2o nemenma om epe-meHu npu Kopom-
KOM 3AMbIKAHUU.

Hccnedosanue paznocmu nOmMeHyuaios mexcoy noaocamy UCMmo4HUKa
MOoKa Om CUbl MOKA 8 Yenu.

Hccnedosanue 3agucumocmu noie3Hot MOWHOCMU UCOYHUKA MOKA OM
CUIbI MOKA.

Habmronenue anexrposmsa

4.3 Toxu B paszHbIX cpenax (6 yacon)

DnekTpruyecKasl MPOBOJAUMOCTh PA3IMYHBIX BEIIECTB. DIEKTPOHHAs MPO-
BOJIMMOCTb TBEP/IBIX METAJJIOB. 3aBUCUMOCTH COITPOTUBIICHUSI METAJIJIOB OT
Temneparypbl. CBEpXIpOBOINMOCTb.
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DnekTpudeckuii Tok B Bakyyme. CBoOICTBa 3JIEKTPOHHBIX My4KOB. [loiy-
npoBoaHUKH. COOCTBEHHAs M TPUMECHAsI IPOBOAMMOCTH OJIYIIPO- BOAHU-
koB. CBoiicTBa p—n-nepexoaa. [lomynpoBogHUKOBEIE TPUOOPHI. DIEKTPH -
YECKUH TOK B 3JICKTPOIUTAX. DIEKTPOTUTHYUECKAS TUCCOIUAIU . DIEKTPO-
3. 3akoHbl Dapajes s AIEKTPOJIN3a.

DJIeKTpUYeCKUui TOK B razax. CaMOCTOSITETbHBINA U HECAaMOCTOATEIbHBIN
pa3psa. PasnuuHble THUIIBI CAaMOCTOATENBHOTO paspsaa. Monnaus. [Inaszma.
Texnuueckue ycmpoucmea u npakmuyeckoe npumeHeHue: ra3opa3psaHble
JIaMITbI, 3JIEKTPOHHO-JIy4deBast TpyOKa, MOIYIPOBOJIHUKOBBIE IPUOOPHI:
JIOJT, TPAH3UCTOP, (POTOMO/I, CBETOAMO/; TaJIbBAHUKA, paQUHUPOBAHUE
Me/IM, BBITLIIABKA ATFOMUHUS, DJIEKTPOHHAS MHUKPOCKOIIHSL.

/[emoncmpayuu

3aBUCHUMOCTb COITPOTUBIICHHSI METAJIJIOB OT TeMIiiepaTypsl. [IpoBoaumocTts
AJIEKTPOJIUTOB.

3axonwt anekmponusa apades. Hckposou paspsao u nposoouMocms 603-
oyxa.

CpasneHue nposoouMocmu Memaiios u NOIYNPO8OOHUKOS.
OIHOCTOPOHHSIA MPOBOAUMOCTD AUOJIA.

Yuenuueckuii sxcnepumenm, nabopamopnvie padomol, npaKmMuKym
Habmonenue anexrponusa. Mzmepenue 3apsaoa 00Ho8aIeHmMH020 uoHa. Hc-
c1e008aHue 3a8UCUMOCTU CONPOMUBTIEHUS MEPMOPEe3UCTNOpa Om mem-nepa-

mypbi.
Cusmue 801bm-aMNepHOL XapaxKmepucmuKku Ouood.

OMBUYECKUM ITPAKTUKYM (16 uacos)

Cnocobul uzmepeHusi Gu3UUecKux 8elIUtUH C UCNOIb308AHUEM AHANO208bIX U
YUPposvix uzMepumenbHbvlX NpudOpPo8 U KOMNLIOMEPHbIX OAMUUKOBbIX CU-
cmem. Abconrommuvie u OMHOCUMENbHbIEe NOSPEUHOCI U UZMEPEHUT IU3UYeCKUX
senuuun. QyeHka epanuy noepeuHocmell.

[Iposederniue KOC8EHHBIX UMePEeHUl, UCCIe008AHUN 3a8ucumocmell usu-
YeCKUX BeIUYUH, NPOBEPKA NPEOSIONCEHHBIX cunomes (8b100p uz pabom,
ONUCAHHBIX 8 MeMAMUYecKUx pazoenax «YueHuueckuii dKCnepumenm, id-
bopamopHvle pabomvl, NPAKMUKYMY).

Pe3seps (2 vaca)

Peseps (10 vacoB)
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TemaTnueckoe mianupoanue kypcall kiace

basoBbIii ypoBeHb (2 uaca)

VYrnyOneHHBIH YpOBEHb (5 4acoB)

HUYecKoro nBrkeHus. Cuctema orcuéra. Tpaekro-
pus. [lepemerienne, CKOPOCTh (CpEIHSSI CKOPOCTH,
MTHOBEHHAs CKOPOCTh) M YCKOPEHHE MaTepHaIbHOM

TOYKH, UX IMIPOCKIIMH HA OCH CUCTCMbI KOOPAWHAT.

Kos-Bo |Tema: ®@u3nka u MeTOAbl HAYYHOI0 MO3HAHUS 2/54 Komn-Bo
JacoB qacoB
1 ®u3suka — Hayka o npupoje. Hayausie MeTos! mo-
3HaHUS OKPY)KaloIero mMupa. Pob sxcriepuMenTa u
TEOPHUHU B IIpoLIecce MO3HAHUS IPUPOBI. DKCIIEPH -
MeHT B ¢usnke. MoaenupoBanue GU3NIECKUX siBiie-
HHUU U POLIECCOB.
Jemonctparuu 1. AHaIoroBeie ¥ HH(GPOBBIE U3MeE-
PUTENBbHBIE TPUOOPHI, KOMIIBIOTEPHBIC JATUUKH.
1 Hayunbie runore3pl. ®usnyeckue 3aKOHbBI U TEOPHU.
['paHuIIBI MPUMEHUMOCTH (PU3UIECKUX 3aKOHOB.
[TpuHuMT cooTBeTcTBUS. POJIb M MecTO (M3UKHU B
dopMHUpPOBAaHUU COBPEMEHHON HAyYHOUH KapTHHBI
MHpa, B TPAKTHYECKON AEATEITBHOCTH JIFOICH.
Cnocobbl usmepenus usuueckux 6enuduH (anano2osvie u yugposvie usmepu- 1
meibHble npubopbl, KOMIbIOMeEPHbIE damuuKosvie cucmemsl). Iloepewnocmu u3-
Mepenutl puzuueckux eeaudur (AOCOIOMHAS U OMHOCUMENbHAS).
Mooenuposanue pusuueckux seienuil u npoyeccos (mamepuanrvhas mouka, ao- |1
COIIOMHO MEEPOOe Melo, UOEANbHASL HCUOKOCb, UOEANbHbIU 2a3, MOYeYHbll 3d-
510).
Jlabopamopuas paboma: Mzmepenue cunvl moka u Hanpsaxicenus 8 yenu nocmo- |1
IHHO20 MOKA NpU NOMOWU AHANO208bIX U YUPDPOBLIX USMEPUMENILHBIX NPUOO-
pos.
Tema: Mexanuka  18//354
Kunemaruka 4/10u
1 Mexanndeckoe aBuxkeHuEe. OTHOCUTEIBHOCTh MEXa-
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CrioxeHHe NepeMEeIiCHUH U CII0KEHUE CKOPOCTEH.
PaBHOMEpHOE M paBHOYCKOPEHHOE NPAMOJINHEHHOE
nBUKeHue. ['paduki 3aBUCHMOCTH KOOPAWHAT, CKO-
POCTHU, YCKOPCHHUS, ITYTU U IICPEMCIICHU A MAaTCPU -
aITbHOM TOYKH OT BpeMeHu. CBOOOIHOE TajiIcHuE.
YckopeHue cBo0OTHOTO MaCHUSI.

V]susicenue mena, OpoueHH020 N00 Yeiom K 20PU30HMY.. 1
3asucumocms KOOPOUHAM, CKOPOCMU U YCKOPeHUust Mamepuaivrot mouxku om |1
8peMEHU U UX 2paAPuKU
Pewenue 3a0au no meme «/[gudsicenue mena, OpoulenHo20 noo yeiom K 20pu- 1
30HmMY. »

Kpuponuneitnoe npuxenue. J{BuxxeHrue Matepualib-

HOU TOYKH I10 OKPY’KHOCTHU C IIOCTOSIHHOM 110 MOZYJIIO

CKOPOCTBIO. YTJIOBasi CKOPOCTb, TUHENHAS CKOPOCTb.

[lepuon u yacrota obpamenus. LleHTpocTpemMuTenb-

HOE YCKOpEHUE

Bxo0Ho1l KoHmpo.ib

JlaboparopHas pabdora: M3ydenne HepaBHOMEpP- HOTO

JIBUKEHUSI C LIETIbIO ONIpEeeNICHU s MTHOBEHHOM

CKOPOCTH.
. L{lenmpocmpemumenvnoe (Hopmanvroe), kacamenvroe (manzenyuanvroe) u noa- (1
HOe YCKOpeHue MamepuaibHoL modKku
Pewenue 3a0au 1
Jlabopamopuas paboma: Hccnedosanue 3agucumocmu nepuooa obpauwjenus konu- |1
4ecKo20 MAasmHUKa om e20 napamempos

Junamuka 7/10u+

[Ipuaunn otHocuTensHocTH ['anuies. IlepBreiit 3a-

kOoH HproroHa. MlHepuuanbHbIe CHCTEMBI OTCYETA.

Macca tena. Cuina. [IpuHUuUI Cynepno3uumnu CUll.

Bropoii 3akoH HeroToHa a1 MaTepranbHOM TOUKH.

Tperuii 3axkoH HproTOHA 17151 MaTepUaIbHBIX TOUEK
HeunepyuanvHvle cucmemvl omcyéma (onpedenenue, npumepsvl). Bec mena, osu- |1

HCYULECOCS C YCKOPEHUEM
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Craruka (1 u3 4) Croowcenue cun, npuiodCeHHbIX K MeEPOOMy meiy.

Craruxka (2 u3 4) [{enmp msxcecmu mena. 1

3akoH BceMupHoOro TsroteHus. Cuna tsbxectu. [lep-

Basi KOCMHYECKasi CKOPOCTh

Cuna ynpyroctu. 3akoH ['yka. Bec Tena.
OK6UBANIEHMHOCb SPABUMAYUOHHOU U UHEPMHOL Maccyl. 3agucumocms yckope- (1
HUSL c860600H020 NAOEHUsI OM BbLCOMbL HAO NOBEPXHOCMbIO NIAHEMbL U O 2e02Pa-
Guueckou wupomuwl. /lgudcenue nebechvlx men u ux cnymnukos. 3axonvl Kennepa.
Vlasnenue. I'uopocmamuueckoe dasnenue. Cuna Apxumeoa 1
Pewenue 3a0ay o meme «/{unamuray 1

Tpenue. Buabl Tpenus (OKosi, CKOJIBKEHUS], Kaye-

Hust). Cuna tpenust. Cyxoe Tpenue. Cuma TpeHus

CKOJIBXKEHHUS U cuia TpeHwus mokost. Koaddumnuent

Tpenus. Cuiia COmpoOTUBIIECHUS PU IBUKESHUU Tefa

B JKUJIKOCTU WJIU Ta3e.

[locTynartenbHOE U BpaliaTeabHOE ABUKEHHUE a0CO-

JIFOTHO TBEPIOTO TENA.

MOMEHT CHUJIbI OTHOCHUTENIBHO OCH BpaieHus. [lneuo

CUJIBL. Y CIIOBUSL PABHOBECU I TBEPIOTO TENA.
(Craruka 3 u3 4)YVemotiuusoe, neycmotiuugoe, bespaznuunoe pagnosecue. Jlabo- |1
pamopnas paboma: Hszmepenue kosgguyuenma mpenus no eeiudune y2io-6020
Kodhpuyuenma 3asucumocmu Fmp(N).
[Ipakmukym «3mepenue pasrnooeticmayrowell Cull npu O8UNCeHUuU 6pycKka no 1
HAKJIOHHOU NAOCKOCMUY
[Ipakmukym «3mepenue pasrooeticmayrowell Cull npu 08UNCeHUuU 6pycKka no 1

HAKIOHHOU NJIOCKOCMUY

JlaboparopHas pabota «MccrnenoBanue yciaoBUH paB-
HOBeCHs TBEPOTO Tejla, MMEIOIIETO OCh BPAICHUS».

(Cratuxa 4 u3 4) JlaboparopHas pabora «/3ydeHHe YCTOMYMBOCTH TBEPIOTO

TEJ1a, UMCIOIICTO IIIOIIAAb OIIOPHI.>»

3akoHbI cOXpaHeHHs B MexaHuke 6/10
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Wmnynsc MaTepuanbHOM TOUKK (Tea), CHCTEMBI Ma-
TepuaibHbIX TOUEK. IMITybC CHIIBI M M3MEHEHHE UM-
NyJbca TeJla. 3aKOH COXpaHEHU s UMITynbca. Peakrus-
HOE JIBUKEHUE

Momenm umnynvca mamepuanvrou moyuku. IIpeocmaenenue o coxpaneHuu mo-
MEeHmMa UMNYIbCA 8 YEeHMPAIbHbIX NOJIAX.

[[enmp macc. Teopema o 08udicenuu yenmpa macc.

Pewenue 3a0ay no meme «3aKon COXPAHREHUS UMNYTIbCA»

Pabotra cuiel. MOIIHOCTE CHIIBL.

Kunernueckas sHeprust MarepualibHON TOUku. Teo-
pema 00 U3MEHEHU U KUHETHYECKOM SHEPIUH.

Paboma cunvl Ha manom u Ha koneynom nepemewenuu. I paguueckoe npeocmas-
1eHue pabomol CUbl.

IIpakmuxym «3mepenue umnynrosca mena no mopmo3sHOMY HYMU.»

[Ipakmuxym «H3mepenue umnynvca mena no mopmo3sHOMY HYIMU.»

[lorenunansHas sHeprus. [loreHnnanbHas SHEprus
ynpyro aeGopMupoBaHHOHN HpyxuHbI. [loTeHIMaNb-
Has SHeprus Tesa BOIu3u noBepxuoctu 3emiu. [lo-
TEHLMAJIbHbIE U HENTOTEHIIMaJIbHbIE cUJIbl. CBS3b pa-
00TBI HEMOTEHIIUATIBbHBIX CHJI C U3MEHEHUEM MEXaHHU -
YECKOW YHEPIUU CUCTEMBI Tell

3aKOH COXpaHEHUsI MEXaHUUECKOW DHEPTHH. YIIpyrue
U Heynpyrue crojikHoBeHus. JlaboparopHas

pabota «3ydeHue abCoNIOTHO HEYIPYTOro yjapa ¢
ITOMOIIBK ABYX OJMHAKOBBIX HUTSIHBIX MAATHHKOB)

[lomenyuanvras suepeus mena 8 0OHOPOOHOM 2pasumayuonHom noie. Illomen-
YUAnbHAs SHEP2UsL Mead 8 SpAsUmMayuOHHOM nojie 0OHOPOOHO20 Wapa (6HYmpu u

éHe wapa). Bmopas kocmuueckas ckopocmu. Tpemus kocmudeckas cKopochb.
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Ypaenenue bepuynnu 0ns udeanbHoll HcUOKOCMU KAK cledcmeue 3aKkoHa coxpame-
HUSL MEXAHUYECKOU IHepIUl.

—

Jlabopamopuas paboma « Onpedenerue pabomul cuibl mpenus npu 08UHCEHUU 1
meia no HAKNOHHOU NIOCKOCHU. )

Tema: MoJiekyasipHast pu3nka u TepmoanHamuka 24/49

OCHOBBI MOJICKYIISIpHO-KHHeTHYecKoi Teopuu 9/15+3 (mpakTrkym)

OCHOBHBI€ MTOJOKEHUS MOJIEKYIISIPHO-KIHETUYECKOI

TEOPHH U UX ONBITHOE 000CHOBaHUE. bpoyHOBCKOE

neukenue. luddysus. Xapakrep IBHKEHHS U B3au -

MOJIEHCTBHS YaCTHI] BelecTBa. MoJienu CTpOeHHUsI ra-

30B, JKUJIKOCTEH M TBEPBIX T€N U OOBICHEHHNE CBONCTB

BEILIECTBA HA OCHOBE 3TUX MOJICNIEH.

Macca u pazmepsl MoJieKysl. KonnuecTBo BemecTsa.

[locrosinnas ABoranpo. TennoBoe paBHoBecue. Tem-

neparypa u e€ usmepenue. llkana remmneparyp Llens-

cus
Pewenue 3a0au 1
Pewenue 3a0au 1
labopamopnas paboma. Hccnedosanue npoyecca yemarosienus meniogozopas- |1
HOBeCUsi Npu Menio0oMeHe Mexcdy 20payell U X0J100HOU 000U

Monenb uaeansHoro raza. OCHOBHOE YpaBHEHHE MO-

JICKYJISIPHO-KHHETUYECKOW TEOPHH UICaTbHOTO ra3a.

AOconoTHas TeMIieparypa Kak Mepa cpeiHel KuHe-

TUYECKOW YHEPTHU TEIJIOBOTO ABUKCHUS YACTHUII

raza. [llkana temneparyp KensBrHa.
Mooenv uoeanvroeo caza 6 MKT: uacmuywl eaza 08udxcymcs xaomuiecku u He 1
83auUmMooelicmsyrom opye ¢ Opyeom
Cés13b abconrommuol memnepamypvl mepmMooOUHamuieckol cucmemvl co cpeoet |1

Kunemuyeckou 3H€p2u€12 nocmynameilbHo20 nenjiosoco osudicenus eé yacmuy
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Peuwenue 3a0au no meme « Ocnosnoe ypaesHerue MO]Zekj/JZ}ZpHO'KuHGWZM'J€CKOIZ
meopuu»

["a3oBble 3akoHBl. YpaBHeHUe MeHieneeBa—Kiia-
neiipona. 3akoH /lamproHa

I/ISOHPOI_[CCCBI B NACAJIbHOM Ira3€ C IIOCTOSAHHBIM KO-
JIMYCCTBOM BEIICCTBA

[ Ipaxmukym «H3yuenue uzsomepmuueckoeo npoyecca (peKkoMeHO08AHO UCHONb30-
sanue yughposoui rabopamopuur). »

[Ipakxmukym «H3yuenue uzomepmuieckoeo npoyecca (PeKkoMeHO08AHO UCHONb30-
sanue yughposotil rabopamopuir). »

Pewenue 3a0ay no meme «l azosvle 3akomvly

I'padmyeckoe mpeacTaBlieHHE U30MPOIECCOB: U30-
TepMa, H30X0pa, n3obapa.

JlaboparopHas pabota: OnpeaeneHrue MacChl BO3IyXaB
KJIaCCHOI KOMHATe Ha OCHOBE U3MEpeHU 00bEMa
KOMHATBI, IaBJICHUS U TEMIIEPaTyphl BO3IyXa B HEil.

JlaboparopHas pabora «3ydeHne n300apHOTO IIPOIIECCay

Pewenue 3a0ay no meme ((H3OI’lpOL;€CCbl 6 UOeANbHOM 2a3¢ C NOCMOSHHBIM KO-

yecmeom sewecmaa. I paghuueckoe npedcmasnenue u3onpoyeccos: u3omepma,u3o-
xopa, uzobapay

Pewenue 3a0ayu no meme ((HS’OI’IPOT/;(?CCbZ 6 UOCAIbHOM 2a3€e ¢ NOCMOSIHHbIM KO-
yecmeom eeujecmed. Fpaqbuqecme npeécmaeﬂeHue uszonpoyeccos. uzonmepma,
usoxopa, u306apa»

Obobwarowuii ypok no meme « OCHOBbL MOJIEKVIAPHO-KUHEMUYECKOU MeopUL»

OcHoBbl TepmognHamuku 10/20

TepmonnHamuveckasi cucrema. BHyTpeHHsIs SHeprust
TEPMOAMHAMUYECKON CUCTEMBI U CITOCOOBI €€ U3Me-
Henust. KomnuecTBo TemioTel U padoTa.

BHyTpeHHss dHEPIUsA OJTHOATOMHOTIO UACAIBHOIO
rasa.
Tekywiuit Konmpono

3aoanue enewnux ycnosuti 01 T/] cucmemvl. Buewnue u 6Hympennue napa- mem-
pot. [lapamempol T/] cucmembl Kak cpeoHue 3HAYEHUs: 8eIUYUH, ONUCBLEAIO-UUX €€
cocmosHue Ha MUKPOCKONUYECKOM YPOBHE.
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menjioeomy pasHoeecuro.

Hyﬂ€60€ Ha4aio mepModuHamuKu. CCZMOHPOI/BGOJZbHCl}l perakcayus T,H CUucCmemnslK

—

Mooenv udeanvio2o 2aza 6 mepmoOUHaMUKe — cucmema ypasHenuil: ypaerenue |1
Menoeneesa—Knanetipona u evipasicenue 0151 6HympeHHell dHepeuu. Y ciosus
NPUMEHUMOCIU IMOU MOOETU: HU3KASL KOHYEHMPAayus 4acmuy, 6bLCOKUe memne-
[pamypol

Buabl Tennonepenayn: TeNI0MPOBOIHOCTh, KOHBEK-

LU, U3Ty4eHUE. Y JelIbHAs TEINIOEMKOCTD BEILECTBA.

KonnuecTBO TEII0Th IpH TeIIonepeaaye.

[Tonstue 06 aguabaTHoM mponecce. [lepBeIii 3akoH

TEPMOJIMHAMUKHU
Keazucmamuueckue u Hecmamuueckue NPoYeccol. 1
Onemenmaphas paboma 6 mepmoounamuxe. Boruucienue pabomet no epaguxy
npoyecca na pV-ouazpamme
Yoenvuas u monapnas mennoémkocmu eewecmea. Ypasuenue Matiepa 1
Yoenvnas mennoma ceopanus monauea. Pacuém xonuuecmea meniomsl npumen- |1
1onepedaue

[IpumeHeHne nepBOro 3ak0Ha TEPMOAUHAMUKH K

u3onpoiieccaM. ['padudeckas mHTEpIpeTanus pa-

0O0THI raza.

Bropoii 3akoH TepmoanHamuku. HeoOpatuMocTh

MIPOIIECCOB B IPUPOJE.
Pewenue 3a0au no meme «IIpumenenue nepgo2o 3akona mepmoounamuku kK uzo- |1
npoyeccamy
Konuuecmeo mennomol u paboma kaxk mepol usmeHeHus euympennei snepeuu T/ |1
cucmemol
Bmopotl 3aKoH mepMOOUHAMUKU O HEPABHOBECHBIX NPOYECCOB: HEBOZMONCHO 1

nepedams meniomy om 6ojiee X0100H020 meaa K boee Hazpemomy 6e3 KOMNeH-
cayuu (Knaysuyc).

TennoBble ManmHbl. [[puHIMIIBI AEMCTBUS TENIOBBIX
manmH. [IpeobpazoBaHus YHEPTHU B TEILIOBBIX Ma-
nmHax. KIIJI rennoBoi manmuel. [uxn KapHo u ero

KIIA.
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OKOJIOTHYSCKHE HpO6HeMBI TCILNIOOHCPICTUKHU.

JlaGopaTopHasi padota «3mMepeHre yIaeIbHON TEII0-
EMKOCTH

Ha60paT0pHa5{ pa60Ta: Hccnenopanue mponecca OCTbIBAHU A BCUICCTBA.

[Ipakmuxym «. Uccnedosanue aouabamnoeo npoyeccay

[ Ipakxmukym « Hccredosanue aduabamnozo npoyecca»

Oboowarowuii ypok no meme « OCHo8bl MepMOOUHAMUKU»

ArperaTHble COCTOsSIHUsI BelecTBa. da3oBbie mepexoabl 5/14

[TapoobpaszoBanue u KoHAeHCcaus. Vicnapenue u ku-
neHue. AOCONIOTHAsE ¥ OTHOCUTENIbHAS BJIAXKHOCTD
Bo3ayxa. HaceleHHbIM ap

VY nenbHas TeroTa napoodpazoBaHus. 3aBUCUMOCTh
TEMIIEpaTypbl KAIIEHUS OT JaBJICHHUSL.

Hacviwennvie u HeHacviujenHvle napsl. Kauecmeennas 3a8uUcumocms niomHoOCmuu
0asieHUsl HACLIWYEHHO20 Napa Om MemMnepamypbol, UX He3asUcuMocms om 00b- éma
HACIWEHHO20 napa. 3asucumocns memMnepamypvl KUneHus. om O0ae1eHus 6
ICUOKOCIU.

Pewenue 3a0ay no meme «Abocoomuas u OmHOCUMENbHAA 6/IANCHOCTIbY

labopamopnas paboma «H3yueHue ceoticme HACbIWEHHbIX NAPO8.»

Teépnoe Teno. Kpucrannuyeckue u amopgHbIe Tena.
AHM30TPONHUS CBOMCTB KpUCTAILIOB. JKUIKUE Kpu-
ctajuibl. COBpeMEHHbIE MaTEpUAIIBI.

[InaBiieHue M KpUcTaUIM3aLus. Y AeJIbHAs TEIIOTa
nnaBiaeHus. Cyonumanus. YpaBHEHUE TETLIOBOTO
OastaHca.

V]echopmayuu meépooeo mena. Pacmsocenue u cocamue. Cosue. Mooynv FOnea.
[Ipeden ynpyeux oechopmayuil.

Tennosoe pacuupenue sxcuokocmeti u meépovlx mei, 00bEMHOE U TUHElHoe pac-
wupenue.
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(AHeapMOHU3M MeNN0BbIX KONeOAHUll 4acmuy 6euecmed Kak NPUYUHA menio8o2o
pacwupenuss men (Ha KayecmeeHHOM YPOBHE).

-

Jlaboparopast pabora «3mMepeHre OTHOCUTEIBHOU
BJIKHOCTH BO3/TyXa.»

Jlaboparopas pabora «3mepernue moayns FOura»

O600uRIONIMIA ypoK 1O TeMe «ArperaTHpie COCTOs-
HYSI BEIICCTBA

[Ipeobpa3zosanue snepauu 6 hazosvlx nepexooax. Ypaenenue mennogozo 6a- 1
1anca.
I1osepxnocmuoe namsicenue. Koaghuyuenm nosepxnocmmuozo namsincenus. Ka- |1
NULISAPHbBIE S6TIeHUSL.
/lagnenue noo uckpusnénnot nogepxuocmoio stcuokocmu. Qopmyna Jlannaca. 1

Tema: DiuexkTpoaunamuxa 22/54

JaekrpocraTuka 10/ Daexrpuyeckoe noie 24

DneKrpu3anus Ten. DIeKTpuueckuit 3aps. /IBa Buma

ANIEKTPUYECKUX 3apsanoB. [IpoBoaHMKH, 11~ SIEKTPHU-

KU ¥ TIOJIYIIPOBOJHUKH. 3aKOH COXpaHEHUS dJICKTPHU-

4yecKoro 3apsia. Bzaumonelicteue 3apsaa0oB.3akoH

Kynona. Toue4yHbIi 3JIEKTPUYECKUI 3apsijl.

Onekrpuueckoe nojue. Hanpssk€HHOCTH aneKTpuye-

ckoro nojs. [IpuHIun cynepno3uumum AMEKTPUIECKUX

noJier. JIMHUM HanpspKEHHOCTH 3JIEKTPUUYECKOTO TTOJIS.
[lone moueynozo 3apsoa. Ilone pasnomepro 3apsxcennoii cgepul. Ilone pagro- 1
MEPHO 3apANCEHHO20 NO 00BEMY wapa
[lone pagHomepHo 3apadceHHOl OeCKOHeUHOU NI0CKOCIU 1
Pewenue 3a0au 1

PabGoTa cun OJICKTPOCTAaTUYECKOI'O I10JIA. HOTCHI_II/IELTI.
Pa3HocTh moTEHIIMATIOB

HpOBOI[HI/IKI/I N JUBJICKTPHUKU B 3JICKTPOCTATUYEC-CKOM
I10JIC. I[I/ISJ'IGKTpI/I‘-IGCKaH MNpOHUIACMOCTb.

35




HOmeHI/[I/lClJZbHOCMb ANeKmpocmamudecKoco noJjiA. HomeHuuaﬂbHGﬂ IHepcus 3a-p:-
oa e JIeKmpocmamud4eCcKom noJie.

—

Kapmumvl 1uHutl HARPSAHCEHHOCMU YMUX NOJLEl U IKUNOMEHYUANbHBIX nogepxHo- |1
cmeil.
Oonopoonoe snexkmpuueckoe none. Césazo Hanpsxcénnocmu noas u pasnocmu no- |1
MEHYUAN08 05l INEKMPOCMAMULECKO20 OIS (KAK 00HOPOOHO20, MAK U HEOOHO-
00H020).

OnekrpoémkocTh. Konaencarop.

DIIeKTPOEMKOCTH IIJIOCKOTO KOHIEHCAaTOpa. DHEPIrUst

3apsHKEHHOTO KOHJEHcaTopa
[lapannenvHoe coeourneHue KOHOeHCamopos 1
IlocnedosamenvHoe coeOuneHue KOHOEHCaAmopos 1
Jlabopamopnas paboma: Pacnpedenenue pasnocmu nomenyuanos (nanpscenus,) (1
npu nocied08amenbHOM COeOUHEHUU KOHOEHCAmMOPO8.

JlaboparopHas paboTa «/3MepeHue IIEKTPOEMKOCTH

KOHJICHCATOpa.»

O06o0mmarIMii ypok 1Mo TeMe «DJIEKTPOCTATHKA O06o0marIHil ypok 1mo TeMe «DIEKTPUIECKOE TTOJIe»
]susicenue sapsasxiceHHoU wacmuyvl 8 00OHOPOOHOM INEKMPULECKOM NOJe. 1
Jlabopamopuaa paboma « Habnrooenue npespawjerus sSHepeuu 3apsaiceHno2o kon- |1
deHcamopa 8 FHepeUr0 U3NYyUeHUus c6emoouooa.»
Pewenuezadau 1

Texaudeckue YCTpOﬁCTBa U IMPAaKTUYCCKOC ITPUMCHC-
HHCEC: DJICKTPOCKOII, 3JICKTPOMETP, SJICKTPOCTATHYC-
CKas 3a1uTa, 3a3€MJICHHEC 3J'I€KTpOHpPI60pOB,

TexHuyeckne yCTpOMCTBa M IPAKTUYECKOE IPUMEHE-
HUE: KOHAECHCATOp, KONMPOBAJIBHBIN anmnapar, cTpyu-
HBII IIPUHTED

Texamueckre ycTpolcTBa M TPAKTUYECKOE IPUMEHEHHE: KOH IEHCATOP, KOTTHPO-BaJlb-
HBIH annapar, CTpyHHBIH IPUHTED, 2eHepamop Bawn de [ paagha.
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Peuenue 3a0ay no meme « QﬂeKmpulteCKoe none»

Peuenue 3a0ay no meme « 3JZ€Kmpull€CKO€ none»

Obobwarowuil ypok no meme « nexkmpureckoe nojiex

IHocTosiHHBIHM J1eKTPpHU4Ye CKUil TOK. TOKM B pasHbIX

cpenax 12/30

SJICI(TpI/I‘leCKI/II\/'I TOK. YCIIOBUA CYHICCTBOBAHUSA DJICK-
TPUYCCKOI'O TOKaA. HcTOYHHMKHN TOKa.

Cuna toxka. [locrossHHbINM TOK. Hanpspkenue.

Hanpsowcenue U u 3/JC E

HpaKmukyM «Uccneoosanue 3a8ucumocmu cuibl moxka om HANPASHCEHUA ons
1amMnsvl HAKAJTUBAHUA. »

HpaKmuKyM «HUceneoosanue 3asucumocmu Cuilbl MoKa om HANPASHCEHUA ONANAMNBL
HAaKaaiueaHus. »

3akoH OMa 7151 yyacTKa LIeMu.
DJEKTPUYECKOE COTPOTUBJIEHUE. Y ACITBHOE COMPO-
THBJICHHUE BEUIECTBA.

HOCJ’IC}IOB&T@J’IBHOe, mapaJlJICIbHOC COCIMHCHHC ITPO-
BOJHHKOB. CwMmenmanHoe COCAUHCHHEC ITIPOBOJHUKOB

KOHaeHCGWIOp 8 Yyenu noCmaosHH0o20 moka

Pewenue 3a0au no meme «3axon Oma 0115 yuacmka yenuy

Pewenue 3a0au no meme «3axon Oma 05 yuacmka yenuy

Pabota snekrpuyeckoro Toka. 3akoH Jxoyns—
Jlennia. MOIHOCTH 3JIEKTPUUYECKOTO TOKA.

OJIC 1 BHYTpEeHHEE CONPOTUBIICHNE HCTOUYHHUKA
ToKa. 3akoH OMa ISl TOJTHOM (3aMKHYTOM ) 2JIEK-
Tprueckoil nenu. Kopotkoe 3ambpikaHue.
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Pacuém pazeemenéHuvix snekmpudeckux yenei. Ilpasuna Kupxeogha 1
Pacuém pazeemenéHuvix snekmpudeckux yenei. [lpasuna Kupxeogha 1
Pacuém pazsemenénnvix snekmpuyeckux yenetl. Ilpasuna Kupxeogha 1

DIIeKTpOHHAas TPOBOUMOCTD TBEPABIX METAJLIOB.

3aBUCUMOCTb CONPOTUBIJICHUS METAJUIOB OT TEM-T1€-

patypsl. CBEpXIIPOBOUMOCTb.

DJleKTpUUYecKuil TOK B Bakyyme. CBoOCTBa 3JIEK-

TPOHHBIX MYYKOB.
Jlabopamopnas paboma « Yeenuuenue npedena usmepenusi amnepmempa (6orem- |1
mempa)»
Pewenue 3a0au 1
Pewenue 3a0ay 1

[MonynpoBoauuku. CoOCTBEHHAs U TPUMECHAS TPO-

BOJIMMOCTb MOJIYIIPOBOTHUKOB. CBOMCTBA P—N-TIe-

pexona. [loaynpoBoHUKOBEBIE TTPHOOPHI.

DJIEKTPUUYECKU TOK B paCTBOpAX M pacrjiaBax 3JeK-

TPOJUTOB. DIEKTPOJIUTUYECKAS AUCCOLIUALIMSL.

DJIeKTpONu3.
3axonvt Dapades 05t d1eKMpoaU3a. 1
Jlabopamopnas paboma. Hccnedosanue sasucumocmu JJ]C 2anveanuueckozosne- (1
MeHma om 8pemeHU NPu KOPOMKOM 3AMbIKAHUU
Pewenue 3a0au 1

DJIEKTpUUYECKU TOK B razax. CaMOCTOATEIbHBIN U
HECaMOCTOSTENbHBIN pa3psi. MonHus. [lnazma.

JlabopaTtopHnas padora: M3mepernue DJ1C u BHyT-peH-
HETO COMPOTUBJICHHS UCTOYHUKA TOKA.

JlaboparopHas paboTta: MccinenoBanue pa3HOCTH OTEHIIMAIOB MK TOJTIO-Ca-
MH UCTOYHHKA TOKA OT CHJIbI TOKA B IICTIH.
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Paznuunvle munvt camocmosmenbHo2o pa3p;z()a 1

Ipaxmuxym « CHsasmue 8016m-amMnepHou X apakmepucmuKku 0uood. » 1
Ipaxmukym « CHamue 8016m-amMnepHoll Xapakmepucmuku ouood. » 1
1 [ToBTOpeHue Tembl «MexaHHUKay
IIpomesricymounoliic KORmpob
1 [ToBTOpeHME TemMbl «MexaHHUKay Ipaxmuxym « Uzmepenue pasnooeticmeayioweli cull npu 08UNCeHUU OpYcKka no
HAKIOHHOU NAOCKOCIU. »
Ipaxmuxym «Uzmepenue koaghgpuyuenma nosepx HOCMHO20 HAMANCEHUAY) 1
IIpakmuxym «M3mepenue ko3pguyuenma nogepxHocmHo20 HAMAHCEHUAY) 1
1 [ToBTOpEHME TEMBI «ArperaTHbie COCTOSHUS BEIlle-
CTBa»

[ToBTOpEHME TEMBI «ATperaTHble COCTOSHUS BeEllle-

CTBa»

Hszmepenue koapuyuenma nosepxnocmrnoco namsicenus Msmepenue abco-nom- |1
HOU B1ANCHOCMU 8030YXA U OYEHKA MACCbL NAPO8 8 NOMeUjeHUU
Hszmepenue kosghpuyuenma nosepxnocmmuoco Hamsicenust Mamepenue abco-nom- |1
HOU B1ANCHOCMU 8030YXA U OYEHKA MACCHL NAPO8 8 NOMeujeHUU
Oboowarowuii ypok 1

68 Peseps 2/10 170

11 knace

Ba3zoBblii ypoBeHb (2 yaca) Yriy6Jie HHbIH ypoBeHb (5 4acoB)

PA3IEJT 4. DJIEKTPO/JMUHAMUKA (11 4) PA3IEJT 4. DJIEKTPOIMUHAMUKA (27 u)

Tema 4. Maznumnoe none. Inekmpomaznumuasn unoykyus (11 u) Tema 4. Maznummnoe none (14 u)

[TocTostHHBIE MarHUTHI. B3anumoielicTBHE MOCTOSIHHBIX MArHUTOB. MarauTHoe |B3auMoielicTBHE MOCTOSHHBIX MATHUTOB U MPOBOJHUKOB C TOKOM. MarHuTHOE
nojie. Bekrop MarHuTHOM MHAYKIUU. [[pUHIIUT Cyriepno3uIIui MarHUTHEIX  [ojie. BeKrop MarHuTHOM MHAYKIUH. [IpuHIUIT CylTepno3uiiud MarH U THBIX
nosieil. JIlunuu marautHoM nnaykunu. KapTuHa TMHUNA MarHUTHOM MHAYKUMY |oseil. JInHuu MarHuTHOM MHAYKUMU. MarHuTHOE 1oJie MPOBOJHUKA C TOKOM
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MOJIsI TOCTOSIHHBIX MAarHUTOB.
MarsnuTHO€ 1moJie TPOBOJHHUKA C TOKOM. KapTuHa TMHUN WHIYKIHU
MarHMTHOTO
MOJIS1 JUTMHHOTO MPSMOTO TPOBOJHUKA M 3aMKHYTOTO KOJIBIIEBOTO TPOBOAHUKA,
KaTylkud ¢ TokoMm. OnbIT Opcrena. BzaumoiericTBrEe MPOBOAHUKOB C TOKOM.
Cuna Amnepa, €€ MOZyJlb U HallpaBJICHUE.
Cuna Jlopenna, e€ MoTysib U HarmpaBJieHHE. J{BIKeHUE 3apsDKEHHOM YaCTHIIBI
B OJTHOPOJIHOM MarHUTHOM mose. PaGoTa cuiibl
JlopeHna. SIBneHue 37eKTpOMarHUTHOM HHAYKUHMH. [I0TOK BEKTOpa MarHUTHOU
naayknuu. O J1C naaykuuu. 3akoH JIeKTpoMarHuTHOW nHAyKuu dapanest.
Buxpesoe snexkrpuueckoe nose. 31C MHIyKIUN B TPOBOJHUKE, IBUKYLIEMCS
IIOCTYNATEIbHO B OJHOPOJHOM MarHuTHOM 1oze. [Ipasuito Jlenna.
N nykruBHOCTD. fAABIIeHUEe caMOMHAYKIIUKU. D J1C caMOWH IyKIIUH.
DHeprust MArHUTHOTO TTOJIS KATYILIKA C TOKOM.
DJIEKTPOMarHuTHOE MOJIE.

Texnuueckue ycmpoucmea u HNpaKmuyeckoe npumeHeHue: TOCTOSHHBIG
MarHuThl, 3JEKTPOMArHUTHI, 3JEKTPOABUTATEINb, YCKOPUTEIU 3JIEMEHTAPHBIX
YacTUIl, UHAYKLIMOHHAS [1€Yb.

Jemoncmpayuu
OmnsiT Dpcrena.
OTKIIOHEHHE NEKTPOHHOIO NTyYKa MATHUTHBIM ITOJIEM.
JIMHUY MHAYKIMY MAarHUTHOTO TOJIS.
BzaumopelicTBrE IBYX TPOBOJHUKOB C TOKOM.
Cuna Amnepa.
HevictBue cuibl JIopeH11a HA HOHBI AJIEKTPOJIUTA.
SIBneHuME 3JIEKTPOMarHUTHOM MHAYKIIUU.
IIpasuiio Jlenna.
3aBucumocth I J]C MHIYKIIUN OT CKOPOCTH U3MEHEHHUSI MAarHUTHOTO
ITOTOKA.
10. SIBieHHE CAMOMHIYKIHH.
Yuenuueckuit sxkcnepumenm, nadvopamopnvie padomeul
1. M3ydyeHme MarHuTHOTO MOJISI KATYIIKUA C TOKOM.
2. MHccnemoBanue neiicTBUS MOCTOSHHOTO MAarHUTa Ha PAMKY C TOKOM.
3. MHccnenoBaHue sSIBJICHUS 2JIEKTPOMArHUTHOW UHAYKIIAH.

© X N E W

(IpssMOTO POBOJHUKA, KATYLIKM W KpyroBoro BuTKa). OnbIT Opcrena. Cuina
Awmriepa, e€ HanpaByieHHe U Moayab. Cuita JIopeH1ia, e€ HanpaBJIeHHUE U MOJTYJIb.
JIBrKeHue 3apsHKEHHOM YacTULbI B OJHOPOAHOM MarHUTHOM moie. Paborta cuiibl
Jlopenua. MarauTHOE T10J1€ B BelecTBe. DeppomacHemuru, napa- u
ouamazHemuxu

Texnuueckue ycmpoticmea U MmMexHOIO2UYeCKUe Npoyeccyl. TPUMEHEHUE

ITOCTOSIHHBIX MarHuToOB, JJEKTPOMAarHuTOB, TeCTEP-MyIbTUMETD,
ANEKTpoBUTraTeNb SIKOOU, YCKOPUTENU 3JI€MEHTApHbIX YACTHUII.
Jemoncmpayuu
1. KaptuHanMmHMI HHIYKIMHY MArHUTHOT'O TOJIS ITOJIOCOBOTO U ITOAKOBO-
00pazHOro MOCTOSIHHBIX MArHUTOB.
2. KaptuHa IWHWIA MarHUTHOW WHAYKIUU IO JUIMHHOTO MPSIMOTO
IIPOBOJHUKA M 3aMKHYTOTO KOJIBLIEBOIO ITPOBOJHHUKA, KaTYILKY|
C TOKOM.
3. BzammopeiicTBHE IBYX MPOBOIHUKOB C TOKOM.
4. Cwuna Ammepa.
5. JleiicTtBue cuibl JIopeHIla Ha HOHBI AJIEKTPOIUTA.
6. HaOmromenue qBMKEHUS IMydKa JICKTPOHOB B MArHUTHOM TIOJIE.
7. TlpuHuun neucTBUA 3JIEKTPOU3MEPUTEIIBHOTO npudopa

MarHUTOAJIEKTPUYECKOU CHCTEMBI.
Yuenuueckuii 3xcnepumenm, nabopamopnuvie padomol, npakmuxym
HccnenoBanye MarHuTHOIO MOJISl IOCTOSIHHBIX MarHUTOB.
HccnenoBanue cBONCTB eppOMarHeTHKOB.
HccnenoBanue 1efCTBUS MOCTOSIHHOI'O MarHUTa Ha PaMKy C TOKOM.
N3mepenue cunbsl AMmepa.
M3ydenue 3aBUCMMOCTH CHJIBI AMIIEpa OT CUJIbI TOKA.
OnpeneneHne MarHUTHOW MHAYKIIMM HA OCHOBE U3MEPEHUS CHIIBI
Awmrepa.

ok wnpE
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Tema 5. dnexmpomacnumnan unoykuyus (13 u)

SIBieHME 3JIEKTPOMarHUTHOM MHAYKIUMU. [I0TOK BEKTOpa MarHM THOM MH IYKIIUH.
OJ1C nHaykuuu. 3aKoH 3JIEKTpoMarHuTHoN uHaykiuun ®Papanes. Buxpesoe
anexkrpuueckoe nose. Toku @yko. 3/1C MHAYKIMY B TPOBOIHUKE, IBHKYILIEMCS
MOCTYMAaTEeNbHO B OJHOPOAHOM MarHUTHOM moJie. [IpaBuso Jlenna.
WNunykruBHOCTh. KaTylika MHAYKTUBHOCTH B LIENH ITOCTOSHHOIO TOKA. SIBIeHNE
camonHykiuu. 3 JC caMOMHIyKIIMH. DHEPIUsi MATHUTHOTO TTOJIS KaTYIIKH
C TOKOM. DJIEKTPOMarHuTHOE I10JIE

Texnuueckue ycmpoucmea u mexHoI02UYecKue npoyeccovl. WHIYKINOHHas
Meyb, COJICHOU], 3alMTa OT AJIEKTPU3alMU TeJ MPU JIBHKEHUH B MAarHUTHOM|
rosie 3eMJu.

emoncmpavyuu
1. HaGmroneHue sIBICHHS JIEKTPOMAarHUTHON MHAYKIIHH.
2. HWccnenoanue 3apucuMoctu DJ[C MHAYKIIUH OT CKOPOCTH W3MEHCHHUS
MarHUTHOIO MOTOKA.
IIpasuiio Jlenna.
[lagenue MarauTa B aIFOMUHUEBOM (METHOM ) TpyOe.
SIBneHre caMOMH TYKIINH.
UccnenoBanne 3aBucumoctd IJIC caMOMHAYKIHMM OT CKOPOCTH
WU3MEHCHHS CHITBI TOKA B IICTIH.

© 0k ow

Yuenuueckuii sxcnepumenm, nabopamopnuvie padomol, nPAKMUKYM
1. HccnenoBanue siBIEHUS SJIEKTPOMArHUTHON HHIYKIIUH.
2. Ompenenenne MHAYKIUYA BUXPEBOTO MAarHUTHOTO MOJISL.
3. HccnenoBaHue sIBICHUS CAMOMHIYKIIMH.
4. Co6opka MOZAEIH 3JIEKTPOMAarHUTHOTO TeHepaTopa.

PA3/IEJT 5. KOJIEBAHUS 11 BOJIHBI (24 4)

PA3JIEJT 5. KOJIEBAHNS Y BOJIHBI (60 1)

Tema 1. Mexanuueckue Ko1ebanus u 31eKmpoMazHuUmMHble KoJ1e0anus

(99

Tema 1. Mexanuueckue xonevanus (10 v)
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KoneGarenbhas cucrema. CBOOOAHBIEC MEXaHUYECKUE KOJICOAHUS.
["apmonunueckue konedbanus. [lepruon, yactora, aMmrintyna u ¢aza KojeOaHUH.
[IpykuHHBIN MasTHUK. MaTeMaTu4eCKuil MasiTHUK. Y paBHEHUE
rapMOHMYECKUX Kosiebanuil. [IpeBpariene sHeprun npu rapMOHHUYECKUX
KOJICOAHUSIX.
KoneGarenbublit KOHTYp. CBOOOAHBIE 2JIEKTPOMAarHUTHBIE KOJICOAHUS B
UJeaIbHOM KOJICOATEIIbHOM KOHTYpe. AHAIOIUs MEXI1y MEXaHUUYECKUMHU U
3JIEKTPOMAarHUTHBIMU KoJiebaHusaMu. @opmyna TomcoHa. 3aKoH COXpaHEHUs
YHEPIUU B HICATbHOM KoJjiebaTebHOM KOHTYpe. [IpencraBnenue o
3aTyXalolUMX KojeOaHUsAX. BbIHYXICHHbIE MEXaHUUYECKUE KOJIEOAHMUS.
Pe3onanc. BeIHyX1€eHHBIE 3JIEKTPOMarHUTHbIE KOJICOaHUsI.
[lepemennbIii Tok. CHHYCOUTANBbHBIN IIEpEMEHHbIN TOK. MOILHOCTb
IIEPEMEHHOTO TOKA. AMIIJIMTYIHOE U ACHCTBYIOIIEE 3HAYEHHUE CUIIBI TOKA U
Hanpspkenus. Tpancgopmarop. [IpousBoactso, nepenava u norpedieHue
3JIEKTPUYECKOI dHEpruu. JKOJIOTUYECKNE PUCKU MTPU TPOU3BOICTBE
anekrposHeprun. Kynbrypa ncnonb30BaHus 3J€KTPOIHEPTUHN B IOBCEIHEBHOM
KU3HU

Texnuueckue ycmpoticmea u npakmuieckoe npumereHue: dIEKTPUICCKUN
3BOHOK, T€HEPATOP NIEPEMEHHOTO TOKA, JINHUU 3JIEKTpOIepeaay.

Jemoncmpavyuu
1. HccnenoBanue mapaMeTpoB KojeOaTeIbHONH CUCTEMBI (MIPY>KUHHBIN
WJIM MAaTEeMaTU4YEeCKUI MasiTHUK).
Habmrotenne 3aTyxarommx KoJeOaHuu.
HccnenoBanme CBONCTB BBIHYKACHHBIX KOJICOAHUH.
Habmonenune pe3onanca.
CBOOOTHBIE DJIEKTPOMArHU THBIE KOJICOAHUSI.
OcuuorpaMmsl (3aBUCUMOCTH CUJTBI TOKA U HAMIPSHKEHUS OT
BPEMEHU ) JJIs1 3JIEKTPOMAarHUTHBIX KOJIEOaHU .
Pe3onaHc mpu nmocienoBaTeaIbHOM COSIMHEHUN PE3UCTOPA, KaTYIIKA
WHJIYKTUBHOCTU M KOHJICHCATOPA.
8. Mojenb IMHUY IEKTPONEPEaAYUH.
Yuenuueckuii 3xcnepumenm, nadopamopuvie padomeol
1. HccnenoBaHue 3aBUCHMOCTH MEPUOJAa MalbIX KoJeOaHWI rpy3a Ha|
HHUTH OT IJIMHBI HUTH U MaccChl IPpy3a.

oV ke wN

2.

KoneGarenbhas cucrema. CBoO0AHBIE KOJIEOaHUSI.
IMapmonnueckue konebanus. Kunemarnueckoe u JMHaAMUYECKOE OMKCAaHHUE.
DHepreTUUYECKOe ONMKMCAaHMeE (3aKOH COXPaHEHUsI MEXaHUYECKON YHEPTHH ). Bbi600
OUHAMUYECKO20 ONUCAHUS 2APMOHUYECKUX KOIeOAHUU U3 UX IHEPLemUYecKo20
U KUHeMamu4ecko20 ONUCAHUSL.
Amnaumyoa u gpaza xonebanuii. Ces136 amniumyowvl KoiedaHuti ucx 00Hou
BEUYUHBI C AMAIUMYOAMU KOJIeOAHUll e€é CKOPOCMU U YCKOPEHUSL.
[lepron u vactoTa kosiebanuid. [lepron MambIx CBOOOTHBIX KOJIEOaH Uit
MaTeMaTH4ecKoro MasiTHHKa. [leprnoz cBoOOTHBIX KoJeOaHUii TPY>KHUHHOITO
MasiTHUKA.
[NonsTue o 3aTyxaronmx konebaHusx. BeiHyxeHHbIe KojeOanus. Pe3onanc.
PesonancHas kpuBas. BiusiHue 3aTyxaHusi Ha BUJI pe30HAHCHOM KPUBOM.
ABTOKOJI€0aHUS

Texnuueckue ycmpoticmea u mexHojo2uieckue npoyeccvl. METPOHOM, Yachl,
Ka4eJi, My3bIKQJIbHBIE HHCTPYMEHTBI, ceficmorpad.

Jemoncmpayuu
1. 3amwuce koedaTeIbHOIO ABMKEHUSL.

Uccaenopanue NEPpEMCHHOIO0 TOKa B LCMH H3 IMMOCICAOBATCIILHO

2. HabmroneHue HE3aBUCUMOCTH MEpPUO/a MallbIX KOJIeOaHUH rpy3a Ha
HHUTHU OT aMIIJIMTYAbI.

3. HccnenoBanme 3aTyxaronmx KojeOaHWN M 3aBUCHMOCTH TEPHOIY
CBOOOIHBIX KOJICOAHHI OT COMPOTUBIICHUS.

4. HccnemoBanue kojieOaHWM Tpy3a Ha MAacCHBHOW MPYKHUHE C IIENBIO)
(bopMHUpPOBaHUS MPEICTABICHUN 00 UCaIbHON MOJEITH MPYKUHHOTO
MasiTHHKaA.

5. 3aKkoH COXpaHEHHS YHEPIUH MPHU KOJCOAHU X Ipy3a Ha IPYKUHE.

6. VccrnemoBaHue BBIHYKICHHBIX KOJTEOaHUH.

7. HaOmoneHue pe3oHaHca.

Yuenuueckuii 3xcnepumenm, nabopamophuvie padomol, RPAKMUKYM

1. Usmepenue nepuona  CBOOOJHBIX  KOJEOAHUNW  HUTSHOIO
" NPY’KUHHOTO MasgTHUKOB.

2. N3yueHue 3aKOHOB JBMIKCHHS Tejla B XOJ€ KOJCOAHHWI Ha YIIPyrom
MojBece.

3. HSyLICHI/IC ABUXKXCHUS HUTAHOT'O MasiTHHUKA.

4. TIpeoOpa3oBaHuE YHEPTUU B IPY)KUHHOM MasITHUKE.

5. HccnenoBanue yObIBaHUS aMILTUTY/IbI 3aTYXAIOIMX KOJIEOaHM.
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COEIMHEHHBIX KOHACHCATOPA, KaTYILK! U PE3UCTOpa.

6. HccnenoBanue BIHYX/IEHHBIX KOJICOAaHUH.

Tema 2. Inexkmpomaznumnote Konevanusn (15 u)

Konebatenpubiit KOHTYp. CBOOOIHBIC AJIEKTPOMArHUTHBIE KOJICOaHU ST
B HieaIbHOM KoJiebarenbHoM KoHType. Dopmyna Tomcona. Ceaze amnaumyovt
3aps0a KonoeHcamopa ¢ amnaumyoot CUuibl MoKd 8 KoiebamenbHOM KOHmype.
3aKOH COXpaHEHUs IHEPTHH B UJI€AIbHOM KO0JIe0aTeIbHOM KOHTYpE.
3aryxarolme 3J1eKTpOMarHUTHBIE KoJieObanus. BeiHyXIeHHbIE
AJIEKTPOMArHUTHBIC KOJICOAHMSI.
[TepeMenHbIl TOK. MOIIHOCTH MEPEMEHHOTO TOKAa. AMIITUTYIHOE
U IeHCTBYIOIEE 3HAUEHUE CUITBI TOKA M HAMIPSDKEHUS TIPH Pa3NIuyHOM opme
3aBUCHUMOCTH IEPEMEHHOTO TOKa OT BPEMEHHU.
Cunycouoanvhwiii nepemenHwvlll mok. Pesucmop, konoencamop u xkamywka
UHOVKMUBHOCMU 8 YeNU CUHYCOUOATbHO20 NePeMEeHH020 MoKd. Pe3onanc mokos.
Pesonanc nanpsicenuii.
Wneanbusiii Tpanchopmarop. [IpousBoactso, nepeaaya u norpedieHue
JJIEKTPUYECKON DHEPIUU.
DKOJIOTUYECKHE PHUCKH TMpU MPOU3BOACTBE dJeKTpodHepruu. Kymsrypa
HCIIOJIb30BaHU S JJIEKTPOIHEPTU N B MOBCEAHEBHOM KU3HMU.
Texnuueckue ycmpoticmea u mexHol02U4eCcKue npoyeccyl. dIEKTPUUECKUN
3BOHOK, T€HEPaTOp MEPEMEHHOTO TOKa, TUHUH AJIEKTpoIiepeiay.
Jlemoncmpayuu
1. CoOonHbIE 3JIEKTPOMAarHUTHBIE KOJIEOaH NS
2. 3aBUCHMOCTh YaCTOThI CBOOOJHBIX KOJEOAHUW OT HMHIYKTHUBHOCTHUY]
€MKOCTH KOHTYpa.
OcuumuiorpaMMBbI AIEKTPOMAarHUTHBIX KOJICOaHUH.
['enepaTop He3aTyXarOIMX 3JIEKTPOMArHUTHBIX KOJIEOaHU.
Mojienb 31eKTpOMarHUTHOTO T'eHepaTopa.
BeinyxieHHbIE CHHYCOU TaIbHbBIE KOJIEOaHUSI.
Pesucrop, KaTyIlIKa WHAYKTUBHOCTH W KOHJEHCATOp B LIENH
MIEPEMEHHOTO TOKa.
8. Pe3onaHc mpu mocieqoBaTeIbHOM COSAMHEHUN PE3UCTOpa, KaTYIIKU
WHJIYKTUBHOCTU M KOHJICHCATOPA.
9. YCTpoWCTBO M IPUHIIHI IS CTBHS TpaHCHopMaTOpa.
10. Mopens TUHUY STEKTPOTIEpEIayu.

Noukow

Yuenuueckuii 5xkcnepumenm, naGopamophuvie padomol, RPAKMUKYM
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1. Usyuenue tpanchopmaropa.

2. UccnenoBanue NEPEMEHHOTO  TOKa  4epe3  IMOCIeIOBATEIIBHO
COCIMHEHHBIC KOHJICHCATOP, KATYIIKYy U PE3UCTOP.

3. Habnronenwue 2J1eKTpOMariuTHOTO pe30HaHca.

4. WccnenoBanue pabOThl HCTOYHMKOB CBETA B 1IN TEPEMEHHOT'O TOKA.

Tema 3. Mexanuueckue u rn1ekmpomazuumnote 60.ihot (5 u)

Tema 3. Mexanuueckue u rnekmpomazuumnote 60.thot (10 u)

Mexanundeckue BOJIHBI, ycIoBHs pacnipocTpaHeHust. [lepuoga. Cxopocthb
pacrpocTpaHeHus U AJI1Ha BOJIHBL. [lonepeunble U po10IbHbIE BOJIHBI.
Nutepdepennius u audpakuus MexaHUYeCKUX BOJIH. 3ByK. CKOPOCTh 3BYKA.
I'pomxocTs 3ByKa. Beicota ToHa. TemOp 3ByKa. D1€KTPOMarHUTHBIE BOJIHBI.
VYci10BUs N3ITydeHUS 2JIEKTPOMAarHuTHHIX BOJIH. B3auMHas opueHTanus
BeKTOpoB E, B, V B anexrpomaruuTHO# BosHe. CBOWCTBA 3JIEKTPOMArHUTHBIX
BOJIH: OTpa)k€HHUE, IPEIOMIIEHHE, TOJIApU3aus, TUppaKiuus, HHTephepeHIIUs.
CKOpOCTh 371€KTPOMarHUTHBIX BOJIH. [1IKana 3J1eKTpOMarHUTHBIX BOJIH.
[IpumeHeHme AMEeKTPOMarHUTHBIX BOJIH B TEXHUKE U ObITY. [IpuHIIUIIBI
paIuOCBsI3U U TeNeBUICHUS. Paguonokanus. DIeKTpoMarHuTHOE 3arps3HeHne
OKPYKAIOILLEH CpEbl.

Texunuueckue ycmpoucmea u npakmuieckoe HnpuMeHeHue: MY3bIKATbHbBIG
WHCTPYMEHTHI, yIbTPa3ByKOBasl JUArHOCTUKA B TEXHUKE W MEIUIIMHE, pajap,
paauonpuéMHUK, TEIEBU30p, aHTeHHA, TenedoH, CBU-meus.

Jemoncmpavyuu

1. OO6pa3oBaHue U pacIpOCTpaHEHUE MOMEPEUYHBIX U MPOJOTBHBIX
BOJIH.
Konebmromeecs Teno kak MUCTOYHUK 3BYKA.
Habmronenme otpaxkeHus ¥ TPeTOMIICH Sl MEXaHUYECKHUX BOJTH.
Ha6mronenune natepdepennu u qudpakiini MEXaHUYECKUX BOJTH.
3BYKOBOMW pE30HAHC.
Habntonenue cBsi3u TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMILTUTY/IOM
U 4acTOTOM KoJieOaHU M.
HccnenoBanue CBOMCTB 3JIEKTPOMAarHUTHBIX BOJH: OTpaXKEHUE,
IpeJOMIICHHE, TOJSIPU3aIus, 11 (pakuns, HHTephEepEeHLHSL.

o vk wnN

MexaHnueckue BOJIHBI, YCIOBHS UX pacnpocTpaHenus. [lonepeunsie
U POA0JIbHBIE BOJHBIL. [lepro, cKkopocTs pacinpocTpaHeHUs U JJIMHA BOJIHBI.
CBoiicTBa MEXaHUYECKUX BOJIH: OTPAXKEHUE, MIPETIOMIICHUE, UHTePPEpEeHIIUS
U I QpaKus.
3Byk. CkopocTh 3ByKa. I poMKOCTh 3ByKa. BricoTa ToHa. TemOp 3ByKa.
[llymoBOE 3arps3HEHUE OKPYKAIOLIEH CPEMbI.
DIeKTpOMarHuTHHIE BOJIHBI. Y CIIOBUSI U3ITy4EHUS 3JIEKTPOMAarHUTHBIX BOJIH.
B3anmMHasi opueHTaiusi BEKTOPOB B 3JIEKTPOMAarHUTHOM BOJIHE.
CBoiicTBa 3JIEKTPOMarHUTHBIX BOJIH: OTPAyKEHUE, IIPETOMIIEHUE, TTOJIIpU3aLUs,
unrepdepennus U nudpakuus. llkana snexrpomaraHuTHRIX BoJH. [IpuMenenue
AJIEKTPOMArHUTHBIX BOJH B TEXHUKE U ObITY. [[pUHITUTIBI pauoCBsI3n
U TeneBuAeHus. Pannonokanus. DIeKTpoMarHuTHOE 3arpsi3HEHNE OKPYKaroLen
cpenbl

Texnuueckue ycmpoucmea U NpaAKMUYecKoe npumeHeHue. My3bIKalbHbId
WHCTPYMEHTBI, paaap, paauonpuéMHHK, TEIEBH30p, aHTeHHA, Tenedon, CBU-
Meub, YIIbTPA3BYKOBAsl JUArHOCTHUKA B TEXHUKE U MEIULIMHE.

Jlemoncmpayuu

1. OO6pa3oBaHue U pacIPOCTPaHEHHUE MOMEPEUYHBIX U TPOI0JIbHBIX BOJIH.

2. KoneOmrommeecs: Te10 Kak HCTOYHHK 3BYKA.

3. 3aBUCHUMOCTB JUTMHBI BOJHBI OT YaCTOTHI KOJICOAHUH.

4. HabmoneHue OTpakeHUS U IIPETOMIICHU ST MEXaHIYECKUX BOJIH.

5. HaOmonenue nHTepdepeHInH U AUPPAKIINU MEXaHUYECKUX BOJIH.

6. AKyCTHYECKHI pe30HaHC.

7. CBoOHCTBayIbTpa3ByKa M €ro IpUMEHEHUE.

8. HaOmroneHue cBsi3M TPOMKOCTH 3BYKa U BBICOTHI TOHA C aMILJITUTYIOU
U 4aCTOTON KOJIEOaHUH.

9. MHccnenoBaHue CBOMCTB AJIEKTPOMAarHUTHBIX BOJH: OTpakeHUE

MpeoMIICHHE, TTOJApHU3aIHs, TU(ppaKkuns, nHTepepeHIIHS.




10. OGHapyxeHne HHPPAKPaCHOTO U YABTPAPUOIECTOBOTO M3ITyYCHHUN.
Yuenuueckuii sxcnepumenm, nabopamopnsie padomol, nPAKMUKym
1. VzydeHue mapameTpoB 3BYKOBOIl BOJIHBI.
2. U3ydyenue  pacmpocCTpaHEHHsS]  3BYKOBBIX
IPOCTPAHCTBE.

BOJIH B 3aMKHYTOM

Tema 4. Onmuxa (10 )

Tema 4. Onmuka (25 u)

I'eomerpuyeckas ontuka. [IpsMoanHeiiHOE pacipoCTpaHEHUE CBETA B
oAHOpPOHOM cpene. Toueunblii HICTOUHUK CBeTa. JIyd cBeTa.

OtpaxeHnue cBeTa. 3aKOHBI OTpakeHUs cBeTa. [locTpoeHne n3o0pakeHni B
IIJIOCKOM 3€pKalle.

[penomnenue cBeta. 3aKOHBI MPETOMIICHUS CBETA. AOCOIIOTHBIN ITOKa3aTeNb
npenomienus. [loamnoe BHyTpeHHee oTpakeHue. [IpeaenbHpiii yroi mojiHoro
BHYTPEHHETO OTPAKEHHUSI.

Hucnepcus ceera. CiioxHbIN coctas 6emoro ceera. [[ser. Cobupatonme u
paccerBaroye JIUH3BI.

Tonkas inH3a. POKYCHOE PACCTOSHUE U ONTUUYECKAS CHJIa TOHKOM JIMH3BI.
[loctpoenue n3obpaxkeHu B COOMPAIOLNMX U paCCEUMBAIOIMX JIMH3aX.
dopMysa TOHKOM JTUH3bI. Y BEIMYEHUE, TaBAEMOE JIMH30M.

[Ipenensl nPUMEHUMOCTH TEOMETPUYECKON ONITUKH.

BonnoBas ontuka. MaTepdepenius ceera. KorepeHTHbIE HCTOYHUKH.
YcnoBus HaOIIOCHUS MAKCUMYMOB 1 MUHUMYMOB B HHTEp(pepeHIIMOHHON
KapTHHE OT JIBYX CUH(}A3HBIX KOTEPEHTHBIX UCTOYHUKOB.

Hudpaxuus ceeta. JludpakimonHas pemeTka.

YcnoBue HaOIIOACHNS MTABHBIX MAKCUMYMOB TIPH TIaJICHUN
MOHOXPOMAaTHUYECKOT'0 CBETA HA T (DPAKIIUOHHYIO PEIIETKY.

[lonspusanus ceera

Texnuueckue ycmpoucmea u npakmuyeckoe npumeHeHue: OYKU, JIyma,
¢oroanmnapar, IPOEKIMOHHBIN anmapar, MUKPOCKOII, TEJIECKON, BOJOKOHHAs
OTTHKA, TU(DPAKIIHOHHAS PEIETKA, MOJISIPOUL.

Jemoncmpavyuu
1. IlpsmonuHeliHOe pacnpoCcTpaHEHUE, OTPAKEHUE U MPEIOMIICHHE
cBeta. OnTuyeckue npruoopsI.

[TonHoe BHyTpeHHee oTpaxeHne. MoJienb CBETOBOA.
HccnenoBanue cBONCTB H300pakeHUH B JIMH3AX.

[IpssMonuHETHOE pacpoCTpaHEHHE CBETa B OAHOPOAHOM cpene. JIyd cBera.
Todeunblif HCTOUHUK cBeTa. OTpaXkeHUE CBETA. 3aKOHBI OTPAXKEHUSI CBETA.
[Toctpoenne nzobpaxkeHuit B iI0ckoM 3epkaiie. Cghepuueckue 3epkana.
[Ipenomnenue cBera. 3aKOHBI TpeOMIICHHUS CBeTa. AOCOMIOTHBIN MOKa3aTelb
npenomienus. OmuocumenvHulil nokazamens npeiromienus. 1locmosncmeo
yacmomasl ceema u COOMHoUleHue OUH 80IH NPU nepexooe
MOHOXpOMAMUYECKo20 ceema uepes Spanuyy pazoeia 08yx ONMu4ecKux cpeo.
1 Xoo nyueii ¢ npusme. Jlucriepcus ceera. CliokHbBIN cocTaB 0erroro cera. L[ger.
[lonHoe BHYTpeHHEee oTpaxenue. [IpeaenbHblil yroia moJIHOro BHYTPEHHETO
otpaxkenus. Cobuparowue u pacceusarowjue aunsvi. Toukas muHza. DoKycHOe
PACCTOSIHUE Y ONITHYECKAsi CUJIa TOHKOM JIMH3HI.

3asucumocms oKycHO20 paccmosHus MOHKOU cheputeckoll TUH3bl om eé
ceomempuu U OMHOCUMENLHO20 NOKA3AMEISL NPENLOMAEHUS.

dopMysa TOHKOH JIMH3BL. Y BEIMYEHUE, JaBAEMOE JIMH30i.

1 X00 nyya, npoweowie2o 1uH3y nOO NPOU3BOTLHBIM Y2IOM K €€ 21A8HOU
onmuuyeckou ocu. Ilocmpoenue uzobpasxiceHuii MouKy u ompesKa npsmMou

8 CODUPAaWUX U pacceusarwux ITUH3Aax U Ux cucmemax.

Onmuueckue npubopwi. Paspewaiowas cnocoonocms. 11az kak onmuieckas
cucmema.

[Ipenensl IPUMEHUMOCTHA T€OMETPUYECKON ONTHUKH.

Bonnosas ontuka. MaTepdepeniius cera. KorepeHTHbIC HCTOYHUKH. Y CIIOBUS
Ha0II0IeHUsI MAKCHMYMOB M MUHHMYMOB B HHTep(HEpPEHIIMOHHOM KapTHHE OT
JIBYX KOTEPEHTHBIX UCTOYHUKOB. [[prMephl Kimaccuueckux MHTEepPepeHIHOHHBIX
CXEM.

Hudpakuus ceera. Judpakunonnas pemerka. YcaoBue HaOII0AeHMS ITIaBHbIX
MaKCMMYMOB TIPH MaJICHUU MOHOXPOMATHYECKOTO CBETa Ha MU (PAKIINOHHYIO
PELLETKY.

[Nonsipuzanus ceera

TexHnuueckue ycmpoﬁcmea U mexHonN02uYecKue npoyeccol. OYKU,

ayna,
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Mopaenu MUKpPOCKOIIA, TEJIECKOIIA.
Habmronenne natepdepeHiny cBeTa.
Habmonenue nudpakiuun cBera.
Habmonenune aqucnepcuu cBera.
[TonyueHue criekTpa ¢ MOMOIIBIO TPU3MBI.

© X N e

10. HaGmronmenue monsipu3aiuu cBeTa.
Yuenuueckuii 3xcnepumenm, nadopamopuvie padomol
1. M3mepenue mokazartens MpeIoOMIICHHS CTEKIA.
2. MHccnemoBanue CBOWCTB N300paKCHUH B IMH3AX.
3. HaGmoneHnue qucnepcuu CBeTa.

[Nonyuenue crekrpa ¢ HOMOIIBIO 11 (DPaKIMOHHON PEIIETKY.

nepuckorn, ¢oroarnapar, MUKPOCKOI, MPOEKIHMOHHBIN anmnapar, MpOCBETICHUE

OTITUKU, BOJIOKOHHASI ONITUKA, TU(PpaKIIMOHHAS PEIETKA.
Jemoncmpayuu
1. 3akoHbl OTpa)keHUSs CBETA.
HccnenoBanue npeaoMiIeHHs CBETA.

2
3. HabmioneHue noiaHoro BHyTpeHHEro oTpaxeHus. MoJiens CBETOBOA.
4. HccnenoBaHue X0Jja CBETOBBIX ITYYKOB Yepe3 IIOCKONAPAICITBHYIO

TUTACTUHY U TIPU3MY.

5. MHccrnenoBanue CBOMCTB H300paKeHHH B IMH3AX.
6. Mopenu MUKPOCKOIIa, TEJIECKOa.

7. Habnronenue unTepdepeHINM CBETA.

8. HabmroneHue IBETOB TOHKUX IIEHOK.

9. HaGmonenue nmudpakiuu cBera.

10. U3yuenue mudpakiimOHHON PEIETKH.

11. Habmronenue nudpakiinOHHOTO CIIEKTPA.

12. HabGmroneHue qucrepcuu CBETa.

13. HaOiroeHue mossipu3aiiy CBeTa.

14. [lpumeHeHue MOJISIPOUIOB 1711 U3YYECHUSI MEXaHUYECKUX HaNpsDKEHUM

Yuenuueckuii 5xkcnepumenm, naGopamophuvie padomol, RPAKMUKYM
1. V3mepenue moka3zarelis MpeIoMIICHHS CTEKIA.

N

(Ha mpuMepe KUJIKUX JIMH3).
N3mepenne QoKycHOro pacCcTOssHUS PaCcCEUBAIOIMX JIMH3.

[Nonyuenne n300pa’keHNS B CUCTEME U3 IBYX JINH3.
KoHcTpynpoBaHue Te1eCKOMUYECKUX CUCTEM.

N U~ W

N3yyenne mnonspusaluu CBETA,
JUDJIEKTPHKA.

9. Uyuyenue nHTEpQepEHIINN TA3EPHOTO U3ITyICHUS Ha JIBYX IIEIISIX.

10. HabmroieHne qucrnepcu.

11. HabnroneHue u uccnenoBanue qupakiiHOHHOTO CIEKTPa.

12. V3mepenue JUIMHBI CBETOBOM BOJHBI.

13. [lomydenne coekrpa W3IydeHUs
T (PPaKITUOHHON PEILETKHU.

CBETOAMONA TIpH

HccnenoBanne 3aBUCHMOCTH (POKYCHOTO PACCTOSIHUS OT BEIIECTBA

HonyquHe I/I306pa}KeHI/I5{ B CUCTEMC U3 IIJIOCKOI'O 3€pKajia U JIMH3EBI.

HaGmonenune nugpaxkunu, nHTepQepeHIIny U MOIIpU3alii CBETA.
OTPaXEHHOIO OT ITOBEPXHOCTY]

IIOMOIIY]
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PA3JIEJ 6. OCHOBBI CIIELIMAJIBHOI TEOPUN
OTHOCUTEJILHOCTH (4 1)

PA3JIEJI 6. OCHOBBI CITELITMAJIbBHOM TEOPMU OTHOCUTEJILHOCTU
(5 9)

Tema 1. Ocnosvr CTO (4 u)

Tema 1. Ocnosvt CTO (5 u)

I'paHu1bl TPUMEHUMOCTH KIIacCuYecKol MexaHuku. [loctynaTsl
CIIELIUAIBHON TEOPUH OTHOCUTEIBHOCTH : HHBAPUAHTHOCTH MOJYJISI CKOPOCTH
CBETa B BaKyyMe, NMPUHIIUT OTHOCUTEILHOCTH DUHINTEeHHA
OTHOCHUTENBHOCTh OJHOBPEMEHHOCTHU. 3aMEJUICHNE BPEMEHU U COKpaIllCHUE
JUTUHBI.

DHeprusi U UMITYJIbC PEATUBUCTCKON YaCTUIIBI.

CBs13b MacChl € SHEPTUEH U UMITYJILCOM PESITUBUCTCKOW YaCTUIIbI. DHEPTuUs
MOKOS

I'paHuIIBI TPUMEHMMOCTH KJIacCHYecKo MexaHukH. [locTymnaTsl crieruanbHoi
TEOPUH OTHOCUTEIBHOCTH.
[IpoctpancTBeHHO-BpeMeHHOM nHTEpBaIL. [IpeobpazoBanus Jlopenna. YcmoBue
NPpUYUHHOCTH. OTHOCUTENIBHOCTh OTHOBPEMEHHOCTH. 3aMe/IJICHNE BPEMEHHU
U COKpAIlCHHE JJTUHBI.
DHeprus U UMITYIbC PEIATHBUCTCKON YaCTHIIBI.
CBs13b Macchl C HEPrUe U UMITYIIBCOM PEIATUBUCTCKON YaCTULIBI. DHEPTHs
MTOKOSI
Texuuueckue ycmpoucmea U mexHoI02U4ecKue npoYeccyl.
NPUEMHHKU, YCKOPUTEIH 3apsDKEHHBIX YACTHII.
Yuenuueckuii 3xcnepumenm, nabopamopnsie pabomot, RpAKMUKym
OmnpeneneHue UMIOy/IbCa UM 3HEPIUU  PEIATHUBUCTCKUX  YaCTHIL
dororpadusiM TPEKOB 3apSHKEHHBIX YaCTUIl B MATHUTHOM I10JI€).

CITYTHHKOBBIG

(o

PA3JIEJL 7. KBAHTOBASI ®U3HKA (15 1)

PA3JIEJ 7. KBAHTOBASI ®U3HKA (25 1)

Tema 1. Inemenmol keanmosoii onmuxu (6 u)

Tema 1. Kopnyckynsapno — 60.1n060it oyanusm (15 u)

®oronsl. @opmyna [lnanka cBs3u sHEpruu GOTOHA C €r0 YaCTOTOU. DHEPTUs
U UMIYJIbC POTOHA

OtxkpeiThe 1 uccnenoanue Gororddexra. OnbiThl A. I'. CToneToBa. 3aKOHBI
doroaddexra. YpaBuenue DiinmrreitHa aiast poroddderra. «KpacHas
rpanuia» porodddekra. Japnenue ceera. OnbiTol [1. H. Jlebenena.
XUMHUYECKOE IEHCTBUE CBETA.

Texnuueckue ycmpoucmea u npaxmuueckoe npumerenue: (poTodIEMEHT,
doTomgaTunk, comHeyHas 6aTapes, CBETOIHO/I.
Jemoncmpayuu
1. ®otor(dekT Ha yCTaHOBKE C IIMHKOBOMW MJIACTHHOM.
2. HccnenoBanue 3akoHOB BHeIHeETo (GoTodddexra.
3. Cseromnon.
4. Conneunas OaTapesi.

PaBHOBeCHOE TEMII0BOE U3TyYeHHE (M3TydeHUE a0COIIOTHO YEPHOTO TENA).
3akoH cmemenust Buna. I'unmoreza M. Imanka o kBaHTax.
®oTOoHBI. DHEPrus U UMIYIbC POTOHA.
doroaddexr. OmbiTh A. I'. CrosteroBa. 3akoHbI oTod(derra. YpaBHeHHE
Oiutnmrrerina s potoddgdekra. «KpacHas rpanuiay gororddexra.
JlaBiieHue cBeTa (B YaCTHOCTH, JAaBJIEHHUE CBETA HA a0COIIOTHO MOIIIOIIAIOLIYIO
1 abCONIOTHO OTpakarolyto rmoBepxHocTs). OnbiTel [1. H. Jlebenena.
BonnoBrie cBoiicTBa yactuil. Bonnel ne bpoitns. nvna BonHs! ne bpoins
1 pa3Mepbl 001aCTH JIOKAJIU3alluK ABUXKYIIEHCsl yacTulibl. KopmyckynsipHo-
BOJIHOBOM Jyasn3M. J{udpakiiys 3JIeKTPOHOB Ha KpUCTAIIIaX.
Crneunduka n3mepenuii B Mukpomupe. CoOTHOIICHUSI HEOTpeIeIEHHOCTEN
Ietizenbepra
Texnuueckue ycmpoticmea u mexHoOIO2UYecKue npoyeccyl. CIEKTPOMETP)
¢doTodnemMeHT, (OTOAATUMK, TYHHEIBHBIH MHKPOCKON, COJHEuHas Oarapes,
CBETOHOI.
Jemoncmpavyuu

1. ®oTorddexT Ha ycTaHOBKE ¢ IUHKOBOM TIACTHHOM.
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HccnenoBanne 3akoHOB BHEIHETO GoTo3(dexra.
HccnenoBanre 3aBUCHMOCTH COIPOTUBIICHUS MOIYITPOBOJAHUKOB OT
OCBELIEHHOCTH.
4. Cseroauon.
5. Comneunas Oatapes.
Yuenuueckuii 3xcnepumenm, nabopamopnuie pabomot, npaKmuKym
1. HccrnenoBanue otopesucropa.

w

2. Msmepenme mocrosHHOW Il1aHka Ha OCHOBE HCCIECIOBaHUS
doTorddekra.

3. HccnemoBaHue 3aBHCHMOCTH CHJIBI TOKAa 4Yepe3 CBETOAUON OT]
HaIPSDKCHUSL.

Tema 2. Cmpoenue amoma (4 u)

Tema 2. Dusuxa amoma (5 u)

Monens atoma Tomcona. OnbITel Pesepdopaa 1o paccesHuIo o-4acTuil.
[Inanerapnas monens atoma. Ilocrynarsr bopa.
W3nydyenue u norsomeHne GOTOHOB MPH MEPEX0Ie aToMa ¢ OJHOTO YPOBHS
SHEPruu Ha apyrou. Buapl ciekrpoB. CrieKTp ypoOBHEH SHEPTUH aTOMa
BOZOpOJaA.
BonHoseie cBolicTBavactull. Boynsl ae bpoitnsa. KopmyckynsipHO-BOJIHOBOM
JTyaJTn3M.
CHoHTaHHOE U BBIHY)KJICHHOE U3TTy4eHUE
Texnuyeckue ycmpoucmea u npakmuyeckoe npumeHeHue. CIeKTpabHbIA
aHau3 (CIIEKTPOCKOII ), J1a3ep, KBAHTOBBIN KOMITBIOTED.
Jemoncmpavyuu
1. Monens onbiTa Pesepdopraa.
2. OmnpeneneHue IIUHBI BOJHBI Jia3epa.
3. HaGmroneHnue MTMHeHYaThIX CIIEKTPOB U3TY4YEHHUSL.
4. Jlazep.
Yuenuuecxkuii 3xcnepumenm, nabopamopnuvie pabomot
1. HaGnronenue nuHEHYATOTO CIEKTPA.

OmBITHI IO UCCIIEIOBAHUIO CTPOCHU S aToMa. [manerapHas Moaenb atoma
Pesepdopna.
Ioctynater bopa. M3nydenue u noroneHne GOTOHOB MPH IEPEX0/IEC aTOMa
C OJIHOTO YPOBHS SHEPIUHU Ha JPYIOU.
Bunp! cnekrpoB. CriekTp ypoBHEH SHEPTHU aTOMa BOJIOPOAA.
CrnoHTaHHOE U BBIHYX/IEHHOE U3llydeHue cBeta. Jlazep
Texnuueckue ycmpoucmea u mexHolocuyeckue npoyeccyl. CIEKTPATbHBIN
aHau3 (COEKTPOCKOIN), J1a3ep, KBAHTOBBI KOMITBIOTED.
Jemoncmpavyuu
1. Mopnens onbiTa Pesepdopaa.
2. HaOmoieHre TMHEeHYaThIX CIICKTPOB.
3. YcTpoicTBO U AeiicTBUE CUETIMKA HOHU3UPYIOIIMX YaCTHII.
4. OmnpeneneHue JUIMHBI BOJIHBI JTA3€PHOTO U3TYICHHUSL.
Yuenuueckuii 3xcnepumenm, nabopamopnsie padomol, npaKmMuKym
1. HaGmroneHue TMHEHYaTOro CIeKTpa.
2. HccnemoBaHue CHEKTpa pPa3peKeHHOTO
Y U3MEpeHue MocTossHHOM Pubepra.

aTOMapHOTO  BOJOPO/A

Tema 3. Dusuka amomnozo aopa u rnemenmapuvix wacmuy (5 u )

Tema 3. Dusuka amomnozo saopa u rnemenmapuvix wacmuy (5 u)

OKCHEpPUMEHTBI, TOKA3bIBAIOIME CI0KHOCTh CTpOeHU siapa. OTKpbITHE
pamuoaktuBHOCTH. OnbITH Pe3epdopaa 1mo onpeneneHnio cocraBa
paanoakTUBHOTO U3nydeHus. CBoiicTBa anbda-, 0eTa-, raMmma-u3IydeHus.

Hyxnonnas monens sapa ['elizendepra—LlBanenko. 3apsn siapa. MaccoBoe
yucio saapa. U3oTomsl.
PamnoakruBHOCTH. Anb(a-pacial. DJIeKTpOHHBIN 1 TO3UTPOHHBIN OeTa-pacma.
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BnusiHue painoakTHBHOCTH Ha KUBbIE OpraHu3Mbl. OTKPBITHE POTOHA U
HelTpoHna. Hyknonnas monens siapa ['eitzenbepra—ILlBanenko. 3apsn sapa.
MaccoBoe uncio sapa. M3oronsl. Anb(a-pacnan. DJIeKTpOHHBIN U
NO3UTPOHHBIN OeTa-pacnaj. 'amma-usnydenue. 3aKoH paili0aKTUBHOIO
pacnazia. JHeprus CBs3U HyKIOHOB B sipe. Snepubie cuibl. [ledekt macchbl
sapa. SnepHsle peakuuu. [lenenne u cuHTe3 Aaep. SaepHblid peakrop.
Tepmosimepublii cunTe3. [Ipo6eMbl 1 TEPCIIEKTUBEI SACPHON SHEPTETHKH.
DKOJIOTUYECKUE aCHEKThl AAEPHOU YHEPTETUKU. DIEMEHTAPHbIC YACTULIBI.
OTKpBITHE TO3UTPOHA. MeTO 16l HAOMIOACHUS M PETUCTPALIUU DJIEMEHTaPHBIX
yactuil. DyHaamMeHTanbHbIC B3auMOoIeH cTBUA. EmuHCTBO hr3nueckoit
KapTUHBI MUPa
Texnuueckue ycmpoucmea u HPaAKMu4ecKkoe HNpUMeHeHUe:
kamepa Buinbcona, sfepHblil peakrop, aroMHasi bomoa.
Jemoncmpayuu
1. CuéTYuK MOHU3UPYIOIIMX YaCTHUII.
Yuenuueckuii 3xcnepumenm, nabopamopnuvie pabomoi
1. MHccnenoBanme TpekoB 4acTuil (110 TOTOBBIM (poTorpadusim).

JO3UMETP,

I'amMa-n3nydenue. 3akoH paJuoaKTUBHOIO pacnaja. PagroakTuBHbIE U30TOIIBI B
npupoe. CBONCTBa HOHU3UPYIOIIETO M3TydeHUs. BiusHue paauoakTHBHOCTH
Ha )KMBbIe OpraHu3Mel. EcrecTBeHHBIN (QoH M3nydenus. Jlozumerpusi.
DHeprusi cBsI3U HYKIOHOB B sizipe. S nepHbie cuiibl. Jledekr Macchl sapa.
Anepubie peakunu. Jlenenune u cuaTes saep. AnepHbie peakropsl. [Ipodiemsl
YIPaBJISIEMOI0 TEPMOSAEPHOIO CUHTE3a. DKOJIOTUYECKUE ACIIEKThl Pa3BUTHSA
SANEPHOU YHEPIEeTUKHA. METO bl PETNCTPALlU U UCCIIEN0BAHU S JJIEMEHTAPHBIX
yactull. DyHaamMeHTalbHbIE B3aUMOJICHCTBUA. baprOHbBI, ME30HBI U JIEITOHBI.
[IpencraBnenue o CrannaptHoi Moaenu. KBapk-IitooHHas MOJIENb aJpOHOB.
®usuka 3a npenaenamu CtangapTHON Mojenu. TEMHas Matepusi 1 TEMHas
sHeprus. EanHcTBO u3nyeckoil KapTHHBI MUpa.

Texnuueckue ycmpoucmea u mexHoao2uyeckue npoyeccwvl: T03UMETp, KaMepa
Bunbscona, szmepHblii peakTop, TEpMOSAEPHBIM peakTop, aroMHas OomoOal
MarHUTHO-PE30HaHCHast TOMOrpadus.

Yuenuueckuii sxcnepumenm, nabopamopnuie pabomul, npaKkmuxkym

1. HccnenoBanue TpekoB 4acTuil (0 TOTOBBIM poTorpadusim).
2. HccnenoBanue pagroakTUBHOTO (OHA C HCIIOIB30BAHUEM JI03UMETPA.
3. H3yuenume moriomeHus 6eTa-4acTHI] ATFOMAHHEM.

PA3JIEJT 8. DJIEMEHTBI ACTPOHOMUUN 1 ACTPODU3UKMU (7 1)

PA3JIEJT 8. OJIEMEHTBI ACTPOHOMUU 1 ACTPODU3UKU (12 1)

Tema 1. Inemenmur acmpopuzuxu (7 u)

Tema 1. Inemenmuvt acmpopuzuxu (12 u')

Otanbl pa3BUTHS aCTPOHOMUH. [ IpuKiiagHoe 1 MUPOBO33pEHYECKOE 3HAUEHUE
actpoHomud. Bun 3B&3nHoro Heba. Co3Be3nusi, spkue 3BE3/bI, TIJIAHETHI,

ux BuguMoe nBrxenne. Conneunas cuctema. Connue. CoaHedHast
akTUBHOCTb. MicTouHuk 3Heprun ConHia u 38€371. 3BE37bI, UX OCHOBHBIE
XapaKkTepUCTUKH. JlnarpaMma «CreKTpabHbIN KIacc — CBETUMOCTBY. 3BE3/IbI
[JIaBHOM MOCJIEI0BATENBHOCTH. 3aBUCHMOCTD «Macca — CBETUMOCTD

JUIS 3BE3]1 TIIaBHOM MMOCIIEI0BATENBLHOCTH. BHYTpEeHHEE CTpOeHUE 3BE3 .
CoBpeMeHHbIE IPEICTaBICHUS O MPOUCXOXKACHUH U 3Botou ConHLlau
3BE3/1. DTalbl )KU3HU 3BE3].

Mneunsiii [lyre — nHama "anaktuka. [lonoxenue u apuxxenue ConHua B
lNanakruke. Tunel ranaktuk. Paguoranaktuky u kBazapbl. YEpHbIE ABIPHI B
sapax ranaktuk. Beenennas. Pacumpenue Beenennoii. 3akon Xa06ma.
Pazb6eranue ranakruk. Teopust Bosbinoro B3pbiBa. PenukroBoe usnydeHue.
Macurrabnast ctpykrypa Bcenennoii. Meraranakruka. Heperménnsie

Drarbl pa3BUTHS aCTPOHOMUH. [IpuKIaHOe U MEPOBO33PEHYECKOE 3HAUCHUE
actpoHOMUH. [[pyMeHUMOCTB 3aKOHOB (PU3UKH TSI OOBSICHEHUS TTPUPOJIBI
KOCMHYECKHUX O00BEKTOB.

MGTO}II)I aCTPOHOMI/I‘-ICCKI/IX I/ICCJ'IGI[OBaHI/II\/JI. COBpeMeHHLIe OIITUYCCKHEC
TEJIECKOIIBI, PAJMOTENIECKOIbI, BHEATMOC(HEepHAst aCTPOHOMHUSL.

Bun 38é3mH0r0 HeOa. Co3Be3mus, ipKue 3BE3/bI, MIAHETHI, UX BUTUMOE
JBHUKCHHE.

ColHeYHAas cucTeMa.

Comnuue. Conneuynas akruBHOCTb. cTounuk sHepruu CoJiHIia U 3BE31.

3BE311bI, ©X OCHOBHBIE XapaKTepUCTHKHU. JlnarpaMMa «CreKTpayibHbIM KI1acCc —
CBETUMOCTBY. 3BE3/bI IIABHOM IMOCIIEI0OBATCIILHOCTH. 3aBUCUMOCTh «Macca —
CBETUMOCTB» JIJIs 3BE3]] TTIABHOM IMOCIICIOBATEIIEHOCTH. BHYTpeHHEe CTpOocHHE
3B&311. COBpEMEHHBIC TPEJCTABICHUS O TPOUCXOKIACHUH U 3BOTFOIIK COHIA U
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poOJIEMBbI AaCTPOHOMHUH.
Yuenuueckue naonwoenusn
1. Habmionenuss HEBOOPYKEHHBIM TIJIa30M C  HCIOJIB30BaHUEM
KOMIBIOTEPHBIX TMPUIIOKEHUU I ONPEACNCHUS TOJIOKEHUS]
HEeOECHBIX OOBEKTOB Ha KOHKPETHYIO JaTy: OCHOBHBIE CO3BE3Us
CeBepHoro nosymapus 1 sipkue 3BE3/bl.
2. HaGmonenus B reneckon JIyasl, mianer, Miteanoro [Tyru.

3BE371. DTanbl )KU3HU 3BE3I.
Mineunsbiii [Iyre — Hama [Nanakruka. [Tonoxxenue u qeuxenne ConHua B
lNanmakruke. Tunel ranakruk. Paguoranakruku v kBaszapsl. UEpHBIE AbIPHI B
sapax ranakTuk. Beenennas. Pacumpenue Beenennoil. 3akon Xa66ma.
Pazberanue ranaktuk. Teopust bosmbinoro B3pbiBa. PennkroBoe usnydeHue.
Macurrabnast crpykrypa Bceenennoil. Meraranakruka.
Hepem€nubie mpobiemMbl aCTpPOHOMUHT
Yuenuueckue naonrooenun:

1. HabGmogenuss  3BE3MHOTO Heba  HEBOOPYKEHHBIM  TJa30M
C UCIIOJB30BAHUEM KOMIIBIOTEPHBIX NMPUIIOKEHUN I ONPEACICHHUS]
MOJIO)KEHUSI HEOECHBIX OOBEKTOB HAa KOHKPETHYIO JaTy: OCHOBHBIG
co3Be3ust CeBepHOTro MOIyIapUs U IpKUE 3BE3BI.
HaGntonenust B Teneckon JIyHbl, miiaHeT, TyMaHHOCTEH M 3BE3IHBIN
CKOIJICHUH.

OMBUYECKHWU ITPAKTUKYM (16 wacos)

Cnocobwvl usmepenus Qusuueckux GeruyuH ¢ UCNOIb308AHUEM AHATI0208bIX
U Yughposwix uzmepumeibHbix NPUOOPOS U KOMNbIOMEPHBIX OAMYUKOBLIX CUCTIEM.
Abconromuule u omHocumenvhbie NOSPeuHOCMU U3MepeHull Pu3ULecKux 8eluUduH.
Oyenka epanuy nocpeuwtnocmei.

IIpogedenue koc8eHHbIX UBMEPEHU, UCCIEO08AHUL 3A8UCUMOCTEl
Qusuyeckux eIudUH, NPOBePKA NPedoNHCEHHbIX 2unomes (6b100p u3 pabom,
ONUCAHHBIX 8 MEeMAMUYECKUX Pa3oenax « YueHuyeckull SKCnepumenn,
JabopamopHvle pabomwl, NPAKMUKYMY).

OBOBIIAIOIIEE TTIOBTOPEHUE (4 4)

OBOBITAIOIIEE TTOBTOPEHUE (15 1)

Ponb Gu3nku 1 aCTPOHOMUY B IKOHOMHUYECKOM, TEXHOIOTUUECKOH,
COLIMAJIBHOM 1 3THYECKOU cepax AeATeNbHOCTH YeJI0BeKa; POJib U MECTO
GU3HKM 1 aCTPOHOMHUHU B COBPEMEHHOM HaydHOU KapTHHE MUPA; POJIh
¢dusnyeckoil Teopuu B POPMUPOBAHHUH MTPENICTABICHUH O (pr3HUecKoit
KapTHHE MUPA, MECTO (PU3NYECKON KapTUHBI MUpa B 00LIEM DSy
COBPEMEHHBIX ECTECTBEHHO-HAYUHBIX IIPEACTABIECHNUN O IPUPOIE

O06001IeHNE U cUCTEMaTHU3aL Ul CO/IEPKaHUs pasziesioB Kypca «MexaHnKay,
«MounexymnsipHasi M3HUKa U TEPMOTITHAMIKAY, «IEKTPOIITHAMHIKA,
«Konebanus 1 BOTHBI», «OCHOBHI CIIENUATBHON TEOPHH OTHOCUTEIBHOCTHY,
«KBaHTOBas PU3MKaY, «IIEMEHTHI ACTPOHOMHUU U aCTPOPUZUKI».

Pons ¢u3ukn W acTpOHOMHM B DKOHOMHYECKOH, TEXHOJOTHUYECKOM,
COLMAJBbHON M 3TUYECKOW cdepax AeATETBHOCTH 4YEJIOBEKa; POJIb U MECTO
(GU3MKM ¥ acTPOHOMHHU B COBPEMEHHOW Hay4HOM KapTHHE MHpA; 3HAYCHHE

OMHUCaTeIbHOM, CHUCTEMATU3UPYIOIICH, OOBSICHUTEIPHON M MPOTHOCTHYECKOU
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GbyHKIMH (QU3NYecKO Teopuu; poib (U3NYECKO TeopHH B (OPMUPOBAHUH
MpEJCTaBICHUN O (PU3NUECKON KapTHHE MHUpa, MECTO (PM3MUECKON KapTHHBI
MHUpPa B OOIIIEM psy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MpPEACTaBICHMI
0 MpupoJie

Peseps (3 u) Peseps (10 1)

TeMmaTuyeckoe MJIAaHUPOBaHUE Kypca

11 kaace
basoeutit yposens (2 uaca) |Y2J1y6ﬂermbu? yposens (5 uacos)
Koi-Bo DJ1e KTPOAUHAMHKA (nponosrkenne) 11/27
4acoB MaruutHoe noJie 6/14
1 B3anmonelicTBue MOCTOSHHBIX MATHUTOB M IIPOBOAHUKOB C TOKOM. MarHuTHoe
noJie. Bektop MarHuTHOM MHIYKUWU. [[pUHIIMT Cyneprno3uMyu MarHUTHBIX MTOJIEH.
JIMHUM MarHUTHOW MHIYKIHH.
1 MarnuTtHoe 1moJjie TPOBOIHUKA C TOKOM (TIPSMOTO MPOBOJHUKA, KATYIIKH U
KpyroBoro BuTka). OnbIT Opctena. KapTuna nnHUI MArHUTHON WHIYKITUY TIOJIS
MMOCTOSTHHBIX MAarHUTOB.
1 Onpeodenenue yCio8ull NPUMEHUMOCIU MOOENIU OOHOPOOHO20
MACHUMHO20 NOJI.
1 Onpedenenue Hanpagienus UHOYKYUU MASHUMHO20 NOJIS
NpOBOOHUKA C MOKOM
1 Macnummnoe none 6 gewyecmee. PeppomacHemuru, napa- u -
ouamacHemuxu
1 Cuna Amnepa, e€ HanpaBiAeHUE U MOAYJIb.
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Cuna Jlopenuia, e€ HanpaBiIeHUE U MOYJIb.
JIBU>KEeHME 3apsHKEHHON YaCTUIIBI B OJTHOPOJHOM
MarHuTHOM 1noje. PaGora cubl Jlopentia.
Bxoonoit konmponw

IIpogedenue KocseHHbIX UzMepeHUll cuibl Amnepa, npogedenue
uccreoosanusi  3agucumocmert  medxncoy  husuueckumu
BEIUYUHAMU U  ONLIMOG NO NPOBEPKE  NPEONONCEHHOU
2unomesvl npu U3yYeHUU OelUCmeusi ROCMOIHHO20 MACHUMA

HA PAMKY C MOKOM

ObvacHeHue OCHOBHBIX NPUHYUNOE OeUCMEUs. MeXHUYECKUX
ycmpoucme

IIpumepuvr pewenus 3adau no meme « Cuna Amnepar

Texuuueckue ycTpolcTBa M TEXHOJIOTMYECKHE MTPOLECCHI: IPUMEHEHNE
IIOCTOSIHHBIX MarHUTOB, 3JIEKTPOMAarHUTOB, TECTEP-MYIbTUMETD, FIEKTPOIBUTATENb
Sxo0u, yCKOpUTENN 3JIEMEHTApHbBIX YACTHII.

JlaboparopHuas padota Nel «HaGmroneHue neiicTBUSI MATHUTHOTO TOJIS HA TOK

Ipumepul pewenus 3a0au no meme « Cuna Jlopenya»

Pewenue pacuémnuix 3a0au ¢ a6H0 3a0aHHOU U HEABHO
3a0aHHOU PU3UYECKOU MOOETbIO C UCNOIb308AHUEM OCHOBHbBIX
3aKono08 u gpopmyn no meme «Maznummoe nozney.

Pewenue xauecmeenmvix 3a0a11, mpe6yiou4ux NPUMEHEHUA
sHaHui no meme «Macnummuoe noney.

DJIeKTPOMArHUTHasi MHIYKIust 5/13

SIBNCHME DIIEKTPOMAarHUTHOM MHIYKIIHH. [ToTOK BEeKTOpa MarHUTHOM WHIYKIUH.
O J1C uHnyKuum.

3aKOH AJIEKTPOMarHMTHOW HHAYKUNU Dapajes.
Buxpesoe anexrpuyeckoe nose. Toku Dyko.

I/IC unoykyuu 6 npo8ooOHuUKe, OBUNCYUEMCS NOCIMYNAMENbHO
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8 0OHOPOOHOM MASHUMHOM ROJIE.

IIpumepul pewenus 3a0au no meme «3aKkou
NEeKMPOMASHUMHOU UHOYKYUU»

Pewenue pacuémmuvix 3a0au ¢ 2610 3a0aHHOU U HEABHO
3a0anHOU U3ULECKOL MOOENbIO C UCNONb308AHUEM OCHOBHBIX
3aKOHO8 U hopMYNL NO meme « DNeKMPOMASHUMHASA UHOVKYUSLY.

[TpaBuio Jlenua. MuaykruBHOCTh. KaTyrka
WHJIYKTUBHOCTH B LIENI TOCTOSIHHOTO TOKA.

SIBnenune camounaykuuu. 3/1C caMOMHIyKIHH.

Pewenue kauecmesennvix S’Claa'-t, mpe6yi0u;ux NPUMEHEHUA
3HAHUL N0 meme ((3ﬂ€Kmp0MaZHMmHCl}Z quym;uﬂ».

Aneopumm ucnonvsosanus npasuia Jlenya ona onpeoenenus
HanpasieHuss MoKa 8 KOHmype npu aHaiuse epapuyeckux u
9KCHEePUMEHM ATIbHBIX 3a0a4

Cbopxa mooenu d1eKmpomMacHUMHO20 2eHepamopa

DHeprusi MAarHUTHOTO TOJIS KATYIIKA C TOKOM.
DJIEKTPOMarHuTHOE 1oJie

JlabopaTtopHnas pabota Ne2
«3ydeHne SBICHUS SJICKTPOMATHUTHON WHTYKITHI

ObvscHenue 0CHOBHBIX NPUHYUNOE OCLICBUSL MeX HUYEeCKUX
YCMPOUCmaE U mexHON02ULeCKUX NPOYeccos, Makux Kax:
UHOVKYUOHHAS Nedb, CONEHOUO, 3aWuma om 1eKmpu3ayuu
men npu O8UNCEHUU 8 MASHUMHOM noje 3eMiu.

Obobwarowe-nosmopumenvHoe 3ausamue no meme
«neKmpomacHumHas UHOYKYUsL»

3auem no meme « nekmpomacHUMHas UHOYKYUs.




KoJsie0anus u BosiHbI (60 1)
Mexanunyeckue kojiedanus 5-/10

Komnebarennnas cucrema. CBoOOIHBIE KOJIEOAH M.

I"apmonnueckue konebanus. Kunemarndeckoe u
JUHAMUYECKOE ONMCAaHNUE. DHEPIETHUECKOE
oInucaHue (3aKOH COXpaHEHHUSI MEXaHUUECKOU
SHEPIUN).

Buvigo0 Ounamuueckoeo onucanus 2apMOHUYECKuX KoneOaHutl u3
UX DJHepeemuueck 020 U KUHeMAMU4ecko2o ONUCAHUA.

Buvinyoicoennvie konebanus. Pezonanc. Pe3onanchas Kpusas.
Bnusnue samyxanus na 6u0 pe30HAHCHOU KPUBOLL.
Aemoxonebanusi.

Pewenue pacuémnulx 3a0au ¢ 161H0 3a0aHHOU U HEABHO
3a0aHHOU PuU3ULECKOT MOOETbIO C UCNOIL308AHUEM OCHOBHBIX
3aK0H08 U hopmyn no meme «Mexanuueckue KoieOAHULY.

AmnnTyna u gaza konedanuii. CBsi3b aMIITUTYAbI KOJIEOaHHU I UCXOTHON
BEJIMYUHEI C aMIUTUTY/IaMU KOJICOaHWH €€ CKOPOCTH M YCKOPCHUSI.

Ilepron n yactora Konebanuii. Ilepron MambIx cCBOOOAHBIX KOTeOaH i
MaTeMaTHuYecKoro MasiTHUKA. [leprnoa cBOOOTHBIX KOJIeOaH M TPYKMHHOTO MasiTHUKA.

Pewenue xauecmeennvix 3610611{, mpe6yiou;ux NPUMEHEHUA
sHanull no meme «Mexanuueckue koneoanusy.
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ObvacHeHue OCHOBHBIX NPUHYUNOS8 OEUCM BUSL MEXHUYeCKUX
yempouicme, makux Kak: MempoHoM, 4acsl, Kadeu,
MY3bIKANbHbLE UHCIPYMEHMbL, CeucMozpad.

Jlabopamopnas paboma Ne3 «Onpeodenenue yckopenus
€60000H020 NAOEHUs NPU NOMOWU MAAMHUKA

DJIeKTPOMArHUTHbIE KoJiedanust 7/15

Konebatenbupliit kKoHTYp. CBOOOIHBIC JIEKTPOMArHUTHBIE KOJICOAHUS B UICATHBHOM
KoJIeObaTeIbHOM KOHTYpE.

®opmyna ToMcoHa.

Cés3b amnaumyowl 3apsa0a KOHOEHCamopa ¢ AMRAUMY0ou
CUIbL MOKA 8 KOIeOAMeNbHOM KOHMYpe

Pewenue pacuémmuwvix 3a0au ¢ 51610 3a0aHHOU U HESABHO
3a0AHHOU PUBUUECKOU MOOCIbIO C UCNOIb308AHUEM OCHOBHBIX
3aKOHO8 U opMYTL RO meme « DNeKMpPOoMASHUMHbLE
KOeOaHUusLy

Pewenue kauecmeennvix 361@6111, mpe6y70u;ux NPUMEHEHUA
3HAHUL N0 meme «SﬂekmpomaeHumele Konebanusy

3aKoH COXpaHEHUs SHEPIUHU B UJI€aIbHOM KOJIeOaTeIbHOM KOHTYpE.

3aryxaronme 3JIeKTPOMAarHUTHBIC KoeOaHus. BEIHYKICHHBIC 2JIEKTPOMAarHU THEIE
kosiebanus. [lepeMeHHBIN TOK.

CpaeHeHue MEXAHUYECKUX U INNEKMPOMACHUNTHbIX Konebanutl

ObvacHeHue 0CHOBHBIX NPUHYUNOG OCUCMBUS T eX HUYECKUX
YCmpoucmes, maKux KaxK: 31eKmpudeckuii 360HOK, 2eHepamop
nepemMeHH020 moKa, TUHUU dJIeKmponepeoay

Onpedenenue ycnosuil NPUMEHUMOCMU MOOENU UOeaNbHO20
KoebamenbHo20 KOHmypa
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MoOLLHOCTb NepeMeHHOro Toka. AMNIMTYAHOE U AeMCTBYIOLEee 3HaYEeHNe CUbl
TOKa M HanpaAXXeHWA Npu pasanyHon Gopme 3aBUCMMOCTU NEPEMEHHOr0 TOKa OT
BpemeHn. CHHYCOUJAJIbHBIN IEPEMEHHBIN TOK.

Wneanbublii Tpanchopmarop. [IpoussoactBo, nepemada u norpediecHue
3JeKTpUYecKoi sHeprun. KynbTypa HCIOJIb30BaHNUsI AIEKTPOIHEPTUHN B
IOBCEIHEBHOM )KU3HU. TEXHUUECKUE YCTPOMCTBA U TEXHOJIOTUUECKUE MTPOLIECCHI:
3JIEKTPUYECKUM 3BOHOK, TEHEPATOp MEPEMEHHOIO TOKA, JIMHUH JJIEKTponepeaayd

Pezucmop, kondencamop u kamywxa uHOyKmusHocmu 8 yenu
CUHYCOUOATILHO20 NepeMeHH020 moka. Pesonanc mokos.
Peszonanc nanpsircenuii.

Jemoncmpayust akmueHo20, eMKOCMHO20 U UHOYKIMUBHO2O
CONpOMUBIeHULL

Pewenue kxauecmeennwix 3a0au, mpedyiowux npumeneHus
3HaHUll o meme « ANeKMpoOMacHUMHbLE KOJIeOAHUSY.

MexanuyecKre u 3Jie KTPOMarHuTHbie BoJIHbI 5/10

MexaHundeckue BOJIHBI, YCIOBHS UX pacnpocTpaHenus. [lonepeunsie
Y IPOJI0JIbHBIE BOJIHBL. [lepnos, cKopocTh pacnipoCTpaHEHUs ¥ JUIMHA BOJIHBI.

CBoiicTBa MEXaHUYECKUX BOIIH: OTPAXKCHUE, MPEIOMIICHUE, MHTEPPEPEHIIHS
U U ppaKius.

3Byk. CkopocTb 3ByKa. I poMKkocTh 3ByKa. BeicoTa ToHa. TemOp 3BYyKa.
[IlymoBoe 3arps3HEHHE OKPYXKAIOLIEH Cpeibl.

H3yuenue pacnpocmparnenus 36yK08biX 60JH 6 3AMKHYMOM
npocmpascmee.
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Pewenue 3a0au

ObvscHeHue 0CHOBHBIX NPUHYUNOG OCUCMBUS TeX HUYECKUX
VCMPOUCME U MEXHON0SULECKUX NPOYECCO8, MAKUX KaK:
MY3bIKAIbHbLE UHCIPYMEHMbL, padap, paouonpuémHux,
menesusop, anmenna, menegon, CBY-neus, ynompasgykoeas
ouazHocmuKa 8 mexHuke u meouyuHe.

DneKTpOMarHUTHHIE BOJIHBI. Y CIIOBUS U3TYyYE€HUS SJIEKTPOMArHUTHBIX BOJIH.
CBoICTBa 2JIEKTPOMArHUTHBIX BOJIH: OTPAXEHUE, IPEITOMIICHUE, TOJIAPHA3ALIU,
uHTepdepeHuns u nudpaxuus. B3auMHas OpUEHTALIMS BEKTOPOB

B DJIEKTPOMAarHUTHOM BOJIHE.

[IIkana 37€KTpPOMarHUTHBIX BOJIH. [[pyMeHeHNEe 3JIeKTPOMArHUTHBIX BOJIH
B TEXHUKE U ObITYy. TexHnueckue ycTpouCTBa U MPAKTUYECKOE MPUMEHEHHUE:
MY3bIKQJIbHbIE MUHCTPYMEHTHI, pajap, paauonpuEéMHUK, TEICBU30D, AHTCHHA,
tenedon, CBU-meus, ynpTpa3ByKoBasi TUArHOCTHKA B TEXHUKE W MEIUIINHE
[TpuHIKUIIBI paIuOCBA3H U TENEBUACHUS. Pannookanus.

Pewenue xauecmeennvix 3’61061'{, mpe6yi0u4ux NPUMEHEHUA
3Hanull no meme «Mexanuueckue u QJIEKMPOMACHUIMHbLE
BOJIHbL)

Pewenue xauecmeennvix 3610611{, mpe6yiou;ux NPUMEHEHUA
3HaHU no meme «Mexanuueckue u INEKMPOMACHUNIHbLE
60OJIHbL)

Yempouicmeo u npunyun pabomel npocmetiwezo
paouonpuemMHuKa

Onrtuka 10/25

[IpssMonuHEHOE pacpoCTpaHEHHE CBETa B OAHOPOIHOM cpene. JIyu cBera.
ToyeyHBIN UCTOYHUK CBETA.

OTtpaxeHnue cBeta. 3aKOHBI OTpaxeHHs cBeTa. [locTpoeHne n300pakeHnit
B IIJIOCKOM 3€pKaJIe.
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Habniooenue onmuueckux sa61eHuil, nposeoeHue KOCEeHHbIX
usmMepenutl, UCCi1e008aHUsL 3A8UCUMOCM el UUYECKUX
BeIUYUH U ONBIMNOB NO NPOBEPKE NPEONONCEHHOU 2UNOM e3bl
npu u3yyeHuU sA61eHUll NPeloMIeHUs C8ema Ha epanuye
pasoena 08yx cpeo, npeyloMieHUs: ceema 6 coouparoujei

U pacceugarouyeli TUH3AX, BOTHOBbIX CEOUCME C8emA.

Ilocmpoenue u pacuém uzobpasicenut, co30a8aemvlx
NIIOCKUM 3€PKANOM

Cohepuueckue 3eprana

[Ipenomnenue cBeTa. 3aKOHBI MIPEJIOMIICHHS CBeTa. AOCOJIFOTHBIHN IMOKa3aTelb
MPEJIOMIICHHUSI.

Hucnepcus ceera. CroxHblIi coctas 6esoro cseta. Lger.
[Tonnoe BHyTpeHHEE oTpaxeHue. [IpeaenbHbIi yroy MoJHOro BHYTPEHHETO
OTpa)KEeHHUSL.

Jlabopamopnas paboma No4 « U3mepenue noxazamers
npeloMAeHUs. CIeK1a»

OmuocumenvHulil nokazamens npenomienus. Illocmosncmeo
yacmomul cema u COOMHoOWeHUe OJIUH B0JIH NPU NEPexooe
MOHOXPOMAMUYECKO20 C8ema yepe3 epanHuyy pazoena 08yx
Onmuyeckux cpeo.

Xo0 nyueti 6 npuzme.

Cobuparonme u paccenBaromme JHH3bL ToHKas nuH3a. DOKyCHOE paccTosIHNE
Y ONITUYECKasl CUJIa TOHKOW JINH3BI.

@opmysia TOHKOM JIMH3BL. Y BEIUYEHUE, 1aBaEMOE JINH301

Jlabopamopnas paboma Ne5 « Onpedenenue onmuyueckotl
CUTbL U POKYCHO20 pACCMOsAHUS cOOUpaloujeti TUH3b1»

3asucumocmsb hokycHo20 paccmosHus MOHKOU chepudeckou
JIUH3bL OM €€ 2eoMempuL U OMHOCUMeNbHO20 NOKA3amens
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npejlomMileru.

Xo0 nyua, npoweouie2o auH3y noo nPOU3EOIbHbIM Y2NOM K e€
2nasnol onmuyeckou ocu. [locmpoenue uzoopasicenuti mouxu
U Ompe3Ka NpsAmMou 8 COOUPAWUX U PACCEUBAIOWUX TUH3AX

U UX cucmemax.

OnTuueckue npubopsl. Pa3pemaromasi cmocoOHOCTh. ['71a3 Kak onTrdeckas
cUCTEMA.

[Ipenensl IPUMEHUMOCTH T€OMETPUYECKON ONTHUKH.

Texkywuit Konmpono

TexHnueckre yCTporCcTBa U TEXHOJIOTHYECKUX MPOLECCHI: OUKH, JIyIa, [IEPUCKOIIL,
doToamnmapar, MUKPOCKOII, TPOSKIIMOHHBIH aIlmapar, TPOCBETICHUE ONITHKH,
BOJIOKOHHAs ONITHKA, U(PAKIIMOHHAS PEIIETKA .

Hpoceemﬂenue onmukxu

Ilocmpoenue u pacuém uzobpasxcenuil, co30a86aemolx
NIOCKUM 3€PKATIOM, MOHKOU JIUH3OMU.

Pewenue xauecmeennuvix 3a0au, mpedyrowux npumeHeHus
3nanui no meme « Onmuray

BonnoBas ontuka. MaTepdepentius ceera. KorepeHTHBIC MCTOUHUKH. Y CIIOBHS
HaOII0ICHNSI MAKCUMYMOB Y MUHUMYMOB B HHTEP(EPEHITMOHHOM KAPTUHE OT JIBYX
KOTepEHTHBIX UCTOYHUKOB. [IprMepsl k1accuueckux UHTePHEePEHIINOHHBIX CXEM.

HNudpaxums ceera. udpaxkumonnas pemerka. Y cioBue HaOII0ISHUS TIIaBHBIX
MaKCHMYMOB TpH MMaJICHUH MOHOXPOMATHYECKOTO CBETa Ha MU (PAKIIMNOHHYIO
penieTky. [lomsipusanus ceera

Jlabopamopnas paboma Ne6 « Mzmepenue onunsl cgemosoi
BOJIHBLY

Obvschenue ocobenHocmell NPOMeKaHus ONMULecKux
ANeHul: unmepgpepenyuu, oudparyuu, Oucnepcuu, NoIHO20
BHYMPEHHE20 OMPAHCEHUS.

Pewenue pacuémmuulx 3a0au ¢ 16H0 3a0aHHOU U HEABHO
3A0AHHOU (PuU3UYECKOU MOOENbIO C UCNONb308AHUEM OCHOBHBLX
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3aKkono8 u ghopmyn no meme « Onmuxay

OcCHOBBI CHIeIIMATIBbHOI TeOPUH OTHOCHTEJIBHOCTH 4/5

rpaHPII.[LI NpUMCHUMOCTH KIIAaCCHYECKON MEXaHHUKH. HOCTYJ'IH.TBI CIIeaIbHOMN
TCOPHUH OTHOCUTCIBHOCTH.

OTHOCUTENBHOCTb OAHOBPEMEHHOCTHU. 3aMeJUICHIE BPEMEHH U COKpaIllCHUE
JUTAHBEI.

IIpocmpancmeenno-epementou unmepsai. Illpeobpazosanus
Jlopenya. Ycnosue npuuunnocmu.

IIpakmuxym
Ipaxkmuxym
DHeprusi U UMIYNIbC PENATUBUCTCKOMN YacTUIlbl. CBSI3b MACChI C YHEPTHEN
1 UMITYJIBCOM PEJIATUBUCTCKON YAaCTHUIbl. DHEPIUS TOKOSI
TexHuueckre ycTpOHCTBA U TEXHOJIOTUYECKHE MPOIIECCHI: CITYTHUKOBBIE
MPUEMHUKHU, YCKOPUTENH 3apsHKEHHBIX YacTHUIL
[IpakTrkym
[IpakTrkym
Jlaboparopuas pabota

KBanroBasi pusuka 15/25
KopnyckyJisipHo- BoJiHOBO# Ayaam3m 6/15

PaBHOBecHOE TemIoBOE M3TydeHHE (M3TydeHHE a0COMIOTHO YEPHOTO TENA).
I['unoresa M. Ilnanka o kBaHTax.
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@DoTOHBI. DHEPrUs U UMITYIIbC (POTOHA.

3axon cmewenus Buna.

ObvscHeHue 0CHOBHBIX NPUHYUNOS OelCM U MeX HUYeCKUX
YCmpoucmes, maxKux Kaxk: cCnekmpomemp, pomoaiemenm,
Gomoodamuux, myHHeIbHbII MUKPOCKON, COIHEUHAsl bamapes,
c6emoouoo.

Pewenue pacuémmuuvix 3a0au ¢ 610 3a0aHHOT U HEABHO
3a0anHOU PU3UYECKOU MOOENbIO C UCNONBL308AHUEM OCHOBHBIX
3aKkono8 u popmyn no meme «Keanmoeule agnenusy.

dotoadpdexr. OmbiThl A. I'. Ctoneroa. 3akons! gotorddexra.

VYpasuenue Ditamreitna as potodddexra. «Kpacuas rparuniay gororddexra.

Onpeoenenue ycio8uti N(PUMEHUMOCMU K8AHMOBOU MOOeIU
ceema.

Ananu3z K8aHMOBLIX NPOYECCOB C UCNONBL30BAHUEM YPABHEHUS
Dunwmetina ona pomosapghexma, npunyuna coomuouieHull
Heonpeodenénnocmu I etizenbepea.

Pewenue xauecmeenmvix 3&10&11{, mpe6y;0u4ux NPUMEHEHUA
3Hanull no meme «Keanmosvle a6ieHusny.

JlaBnenue cBera (B 4aCTHOCTH, 1aBJIEHHUE CBETa Ha a0COJIFOTHO MOITIOLAIOIIYIO
1 abCOIIOTHO oTpaxkarolyro noBepxHocts). OnbiTel I1. H. Jlebenena.

TexHuyeckre ycTpoMCTBA M TEXHOJOTMYECKHE IPOLIECCHI: CIIEKTPOMETP,
($oTO37EeMEHT, (OTOIATUMK, TYHHEIbHbBII MUKPOCKOII, COTHEUHas Oarapes,
CBETONOJ
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Bonnosvie ceoticmea yvacmuy. Boauwt de Bpotuina. [nuna
6oHbL Oe bpotins u pazmepsl obracmu 10Karu3ayuu
osudcywetics uacmuywl. Kopnyckynsapro-6o11o8oti oyanusm.

Hugppakyusi 21ekmpoHO08 HA KPUCMANLIAX.
Cneyugura usmepernuti 8 muxpomupe. CoomuoueHust
Heonpedenénnocmell I etizenbepea

Pewenue kauecmeennvix 3aaaI¢, mpe6y70u¢ux NPUMEHEHUA
3Hanul no meme «Keanmoesvle a6ienusny.

®dusuka aroma 4/5

OnbITHI IO MCCIIEIOBAHUIO CTPOCHU S aToma. [manerapHast Mmoziens aroma
Pesepdopna.

IToctynarsl bopa. M3nydyenue u noroneHne GOTOHOB MPH ITEPEX0Ie aTOMa
C OJTHOTO YPOBHS SHEPIUHU Ha JPYIOM.

AHanu3 K6aHMoBbIX NPOYECCO8 HA OCHOBE NEPBO20 U BIMOPO20
nocmynamos bopa

IIpakmuxym
IIpakmuxym
Bunbl cnekrpoB. CiekTp ypoBHEH SHEPTHU aTOMa BOJOPOAA.
CrnoHTaHHOE U BBIHY)KJICHHOE U3Ty4eHUE CBETA.
TexHuyeckue ycTpoiicTBa U TEXHOJIOTMUECKUE MTPOIECCHI: CIIEKTPaIbHbIN aHAIN3
(criexTpockoI), Jia3zep, KBAHTOBBIM KOMITBIOTED
[IpakTrkym
[TpakTukym

Jlaboparopnast pabota
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du3KuKa ATOMHOTO S1/Ipa M 3JIeMeHTAPHBIX YacTHil 5/5

Hyxsonnas monens sipa I'eiizenOepra—lBanenxo. 3apsa sapa. MaccoBoe 4ucio
aapa. M30Torsl.

PannoakruBHOCTh. Anb(a-paciiaa. IIeKTpOHHBIN U MMO3UTPOHHBIN OeTa-pacna,
I'amma-usinyyenue.

IIpakmuxym

Ilpakmuxym

Pewenue 3a0au

DHeprusi CBSI3M HYKIOHOB B sizipe. S nepHble cuitbl. Jledekr maccsl sapa. SnepHbie
peakuuu. Jlenenue u cUHTE3 AAEp

S nepusie peakTopsl. [Ipobaembl yrpaBisieMoro TepMOsIEPHOTO CHHTE3A.
DKOJIOTUYECKHE aCIEKThl Pa3BUTHS SIEPHON SHEPIETUKU.

IIpakmuxym

IIpakmuxym

Pewenue 3a0au

MeTopl perucTpalii U UCCIIeI0BaHMS SJIEMEHTaAPHBIX YaCTHII.
@yH1aMEHTAJIbHBIE B3aUMOCHCTBYS. bapuOHbI, ME30HBI U JIEITOHBI.
[IpencraBienue o CtanpapTHOM Moaenu. KBapK-TiII0OHHAs MOJIEIb aJJPOHOB.

®u3suka 3a npeaenamu CrangapTHoi Moaenu. TéMHas MaTepus U TEMHAs SHEPIUsL.

EnnnaCcTBO (hM3mueckoil KapTUHBI MUPA.
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TexHU4eCcKre yCTPOMCTBA M TEXHOJIOTHYECKUE MPOLIECCHI: JO3UMETP, Kamepa
BunbcoHa, sinepHblil peakTop, TEpMOsIEPHBIN peakTop, arToMHasi Oomoa,
MarHUTHO-PE30HaHCHasi ToMorpadus

IIpomesrccymounwiii KonmpoJio

IIpakmuxym

Ipaxkmuxym

Pewenuesaoau

DJIeMeHTBI ACTPOHOMUU U acTpod m3ukm 7/12

MeTonas! aCTpOHOMHYECKUX UcclieioBaHNA. COBpEMEHHBIE ONTUIECKHE TEIECKOTIBI,
paIMOTENIeCKOIbI, BHeATMOC (e pHAS AaCTPOHOMMUSI.

Bun 3B€3mHoro HeOa. Co3Besus, ipKre 3BE3/bI, ITIAHCTHI, MX BUIMMOE JIBIDKCHIC.

Omanvl pazsumus acmporomuu. Ilpuxiaonoe u
MUPOBO33PEeHUecKoe 3HaueHue acmponomuu. Ilpumenumocms
3aKOHO8 Qu3uUKU OJ151 00BACHEHUS NPUPOOLL KOCMUYECKUX
00beKmos.

OcHognvie cozee30usn Cegeproco nonyuwapus u sipKue 36e30bl

Ponb acmponomuu 6 cospemennou kapmune mupa, 8
NPAKmMuyecKkoll 0esimenbHOCU 4el068eKad U OalbHeuuem
HAYYHO-MeX HU4eCKOM pa36Umuu.

Congeynas cuctema.

Comane. ConrevHast akTUBHOCTD. MicTouHMK 3Heprum CorHIa 1 3BE3.
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3BE3/1bl, X OCHOBHBIE XapaKTEPUCTHKU. JluarpaMma «CIeKTpaJibHbIi Kiacc —
CBETUMOCTBY. 3BE3/1bI [NIABHOM [OCJIE10BATEIBHOCTH. 3aBUCUMOCTD «Macca —
CBETUMOCTb» [ 3BE3/1 ITIaBHOM I10C/IE10BAaTeIbHOCTH. BHyTpeHHee cTpoenue 3BE3.

Ipaxmuxym

Ipaxmuxym

Obobwenue u cucmemamuzayusi COOEPAHCaAnUsl pazoenos
Kkypca «Mexanukay,

CoBpeMEeHHBIE MPEICTABICHUS O MPOUCXOXKACHUN U ABoJtoImK ColHIia ¥ 3BE31. DTarbl
JKM3HU 3BE3]I.

Mnueunsiit [1yTh — Hamia ["anakruka. [Tonoxxenue u nwxenne Comxia B ['amaktuke. Tumbl
rajakTvk. PaguoranakTvkuy u kBazapbl. UEpHbIE IBIPHI B AIpax FaIaKTHK.

Obobwenue u cucmemamuzayus COOePHCanUsl pazoenos
Kypca «Mexanukay,

Obobwenue u cucmemamu3ayusi COOEPHCaHUus pazoenos
Kypca «Mexanukay,

ObobweHue u cucmemamu3ayusi COOePHCaAHUsL pa30eos
Kypca «Monexynsapnas gusuxa u mepmoOuHamuray,

Bcenennas. Pacumpenne Beenennoil. 3akon Xa06:1a. Pasberanme ranaktuk. Teopus
Bbonbioro B3peiBa. PemikToBoe mmydeHue.

MacuraOHas cTpykTypa Beenennoil. Meraranakruka.
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Hepem€nnpie pobieMbl aCTPOHOMUN

Obobwenue u cucmemamusayusi COOEPHCanusl pasoeos
Kypca «Monexynsipnas gusuxa u mepmoOuHaAMuray,

Obobuwenue u cucmemamuzayus COOEPAHCaAnUsL pazoenos
Kypca «Monexynapnas gusuka u mepmoouHamuray,

Ipumenenue 0cHOBONONIG2AIOWUX ACMPOHOMUYECKUX
NOHAMUI, 3AKOHO8 U Meoputl Ol AHAAU3A U OOBACHEHUS
Quzuueckux npoyeccos, NPOUCX 00AUUX 6 36630aX, 8 36E30HbLX
cucmemax, 8 MexiCealaKmuyeckou cpeoe, OBUNCEHUs
HebeCHbIX mei, 38010YUU 36€30 U Beenennotl

O060011eHre 1 cucTeMaTH3aLMs CoAep KaHus pa3ziena Kypca «MexaHuka»

O0600mIeHre 1 cUCTeMaTH3AIM COEPKaHmMs pas/ena Kypea «MonekymsipHas (u3uka
Y TEPMOTUHAMHKA)

Obobwenue u cucmemamusayusi COOEPHCaAnUsl pas0eos
Kypca « dnekmpoounamuray

Obobwenue u cucmemamuzayus COOEPAHCAnUsL pazoenos
Kypca « NeKmpoouHamMuray

Obobdwenue u cucmemamusayusi COOEPHCAHUsL pa30eios
Kypca « neKkmpoouHamuray

Peseps

Peseps
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