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HHOACHUTEJIBHASA 3AIIMCKA

MopnenbpHas CHHXPOHU3UpPOBaHHAs pabodas mporpamMma 0a30BOTO U yIITyONEHHOTO M3Yy4eHUS
npeamera «Pusnka» B 10-11 kmacce pazpaborana Ha ocHoBe Pabouux mporpamMm cpemHero ooImero
obpazoBanus 1o (usuke (0a30BbIA ypOBEHb, YIIYOJNEHHBIH  YPOBEHB), OJOOPEHHBIX pPELICHUEM
(dhenepalbHOrO y4eOHO-METOIUYECKOTr0 O0bEeIMHEHMsI 1Mo o0meMy oOpaszoBanuio ot 29.02.2022r.,
npoTOKONI 7/22.

JlaHHas mporpamMma CIyXHT OCHOBAaHUEM JIJISl YYUTENs MO pa3paboTke pabodeld Mmporpammbl IO
¢u3nKe B KJIaccax, rJe peagu3yloTcss MyITbTUIPOQUIbHBIN yueOHblii man. B pasnene «Temarndyeckoe
IUTAHUPOBaHHE»  y4eOHOro Kypca CcojepKaHue OOydeHHsl CUHXPOHH3UPOBAHO JUISI OCBOCHUS
00y4JaroLIMMHCS IPeAMETa KaK Ha 0a30BOM, TaK M yIITyOJIEHHOM YPOBHE.

JlanHasi mporpamMma orpesensieT 00s3arebHOe MPEMETHOE COICPIKaHNE, YCTAHABIMBACT MIPUMEPHOE
pacnpesnenenue  y4yeOHBIX YacoB IO TEMaTHMYECKMM  pasieiaM Kypca U PEKOMEHIYEeMYIO
MOCJIEOBATEIbHOCT HM3YYCHHST TEM U Pa3ielioB y4eOHOTro MpeaMeTa C y4ETOM MEXKIPEIMETHBIX
Y BHYTPHIIPEMETHBIX CBSI3€H, JJOTMKHA Y4€OHOTO MpOLEcca, BO3PACTHBIX 0COOCHHOCTEH 00yUJaroIuXcCsl.
[Iporpamma maét mpencTaBICHHE O NEISAX, COOEpIHCaHUuU, oOujell CTPATerHd OOYyUYeHHs, BOCIHTAHHUSI
Y pa3BUTUSL OOYYArOIIUXCsl CpeAcTBaMH ydeOHOro mpeamera «@Pusmka» Ha YDIyONE€HHOM ypOBHE H
0a30BOM ypOBHE.

H3yuenue xypca usuxu yenyonéHHo20 YposHs NO3608em peanru308ams 3a0auu npoghecCUOHanbHOU
opuenmayul, HanpasieHo Ha co30aHue YCI08ULL Ol NPOSIGILEHUS] CBOUX UHMELLEKMYAIbHbIX U MEOPUECKUX
CNOCcobHOCME KaXNCObIM VUAWUMCS, KOMOpble HeoOXooumbl Osi NPOOOIdHCeHUs 00PA3068AHUS 6 BbLCUIUX
VUEOHBIX 3A8€0CHUSX NO PAZIUYHBIM PUUKO-MEXHULECKUM U UHHCEHEPHBIM CNeYUATbHOCHISIM.

B nporpamme ompenensioTcs IIaHUPYEMble pPe3yJbTaThl OCBOCHHS Kypca (PM3MKH Ha YpOBHE
cpemHero oOriero o0pa3oBaHMs: JIMYHOCTHBIE, METalpeAMETHBIC, TpeJMETHbIC (Ha ynIyOJIEHHOM W
6a30BoM ypoBHEe). HaydHO-MeToq010rHYecKoii OCHOBOM sl pa3paboTKu TpeOOBaHUH K TMYHOCTHBIM,
METaNpPEeIMETHBIM U MPEAMETHBIM pe3ylibTaraM OOy4arolIuXCs, OCBOMBIIUX MPOTPaMMy CpPEIHEro
obmiero oopazoBaHus Ha yIIIyOJIEHHOM YPOBHE, SIBIISICTCS CHCTEMHO-/ICATEIIbHOCTHBIH ITOIXOI.

IIporpamma BKJIIOYAET:
naaHupyemvle pe3yibmamsl OCBOCHHS Kypca (U3MKHM Ha ynIyOI€HHOM M 0a30BOM YPOBHE, B TOM

YHCIIe npeoMemHuble pe3yibmamayl 0 rojiaM 00ydeHus;
cooepoicanue yuebHozo npeomema « Duzuxay no 2ooam obyuenus;
npumepHoe memamuyeckoe NIAHUPOSaHUe C yKa3aHUEM KOJIMYECTBA YacOB HAa W3y4YEHUE KakJOU

TEMBl U NPUMEPHOU XAPAKMEPUCMUKOU YYeOHOU OeamenbHOCmU Y4awuxcs, peaau3yeMod mpu

U3YyYCHHUH ITHX TEM.

[Tporpamma uMeeT MPHUMEPHBIM XapakTep W MOXET ObITh HMCIIONb30BAHA YUUTEIAMH (U3UKU IS
COCTABJICHHUS CBOMX PA0OYHX MPOTPAMM.

PaGouass mnporpaMMa He CKOBBIBA€T TBOPYECKYIO WHUIMATUBY YYHUTEJIeH U MPEJOCTaBIsSET
BO3MO)KHOCTH JIJISl PEaNM3allH Pa3IMIHBIX METOJUYECKHUX MOIXOA0B K MperofaBaHuio (HU3NKKA Ha
yrIyon€éHHOM U 0a30BOM YpPOBHE MPHU YCIOBHHM COXPaHEHMs 00s3aTeIbHOM YacTHU COAEp)KaHUsS Kypca.
KonmuecTBO 4YacoB B TeMarM4ecKOM IUIAHMUPOBAaHWUM Ha M3YYCHHE KaXIOW TEMbI SBISETCS
OPUEHTUPOBOYHBIM U MOXKET OBITh M3MEHEHO KaK B CTOPOHY YMEHBIICHHUS, TaK W YBEJIWYCHHUS B
3aBHCUMOCTH OT PEATM3YeMbIX METOJUYECKUX TTOIX0/I0B U YPOBHS TIOATOTOBICHHOCTH yUYaITUXCsl.

KypcuBom B Tekcre mporpamMMmbl BbleleHbl 3meMeHTsl Llenn wu 3anmaum, IlpenMeTHbIX
pesynsraroB u ConepkaHusi ydeOHOTO Marepuana, KOTOpbIe MpPEACTAaBICHBI Il M3YyYCHHS Ha
yIIIyONnEHHOM YpOBHE

OBILIASA XAPAKTEPUCTUKA YYEBHOI'O IPEIMETA «®PU3UKA»

dusmka Kak Hayka o Haubosiee O0IIMX 3aKOHAaX MPUPOJIBL, BBICTYIIAsl B KaueCTBE Y4eOHOTo IpeaMeTa
B IIIKOJI€, BHOCUT CYILIECTBEHHBIN BKJIaJl B CUCTEMY 3HaHUN 00 okpyxatouiem mupe. [IkoabHBIA Kypc
GU3MKN — CUCTEeMOOOPA3yIOUIM ISl €CTECTBEHHO-HAyYHBIX YYEOHBIX IPEIMETOB, MOCKOJIbKY
(dbu3mYecKkre 3aKOHBI JIeKAT B OCHOBE TMPOIECCOB U SBICHUN, W3y4aeMbIX XHMHEH, OWOIOTHEH,



¢usnyeckoii reorpadueid u actpoHomuen. lMcnonp3oBaHHWE M aKTUBHOE MPUMEHEHHE (U3UUYECKUX
3HAHUU OMpEeAENUIIO XapakTep U OypHOE pa3BUTHE Pa3HOOOPA3HBIX TEXHOJOTUH B cepe IHEPreTHKH,
TPAHCIOPTA, OCBOCHMSI KOCMOCA, IMOJIyYE€HHUS HOBBIX MAaTepUAJIOB C 3a/JlaHHBIMU CBOMCTBAMHU U JIp.
N3yuenue ¢u3uku BHOCUT OCHOBHOI BKJIaJ B ()OPMHUPOBAHHE €CTECTBEHHO-HAyYHOW KapTUHBI MHUpa
yJamuxcsi, B GOpMHpPOBaHUE YMEHHUI NPUMEHSATh HAYYHBI METOJ MO3HAHMS IPU BBHINOJHECHUH HUMH
y4eOHBIX HCCIIeIOBAaHUM.

B ocHOBY kypca ¢U3MKK cpeHeH MIKOJBI MOJNIOKEH Pl UICH, KOTOpble MOKHO paccMaTrpuBarh Kak
MIPUHLIMIIBI €70 MOCTPOCHUSI.

Hoea wuenocmmnocmu. B coOTBETCTBUM C HEW Kypc SBISETCS JIOTMYECKM 3aBEpUIEHHBIM, OH
COACPXHUT MaTepual M3 BCeX paslesioB (U3MKH, BKJIOYAET KaK BOMNPOCH KJIACCUYECKOM, TaK
Y COBPEMEHHOU (DU3UKH.

Hoesn czenepanuszayuu. B cooTBeTcTBUM C HeW Mmarepuail Kypca (GU3UKH OObEIUHEH BOKPYT
¢usnuecknx Teopuil. Bemymum B Kypce sBisieTcsi (OpMHpPOBaHUE TMPEICTABICHHH O CTPYKTYPHBIX
YPOBHSIX MaT€pUHU, BEIIECTBE U IOJIE.

Hoea cymanumapuzayuu. EE peanuzanus mpeAnojaraeT MHCIOIb30BaHUE T'YMaHUTAPHOTO
MOTeHLMada (U3NYECKONM HAyKH, OCMBICIICHHE CBS3M Pa3BUTHUS (PU3UKU C pa3BUTHEM OOLIECTBa,
a TaKk)Ke ¢ MUPOBO33PEHYECKIMH, HPABCTBEHHBIMU U SKOJIOTUIECKUMH TTPOOIEMaMH.

Hoea npuknaounou nanpaenennocmu. Kypc ¢usuku yrmyOn€HHOTO YpOBHSI MpeAroiaraet
3HAKOMCTBO C HIMPOKHUM KPYrOM TEXHHUYECKUX M TEXHOJOTHYECKUX MPUIOKEHUN M3YYEHHBIX TCOPHIA
u 3akoHOB. [Ipm »TOM paccMarpuBarOTCs Ha YpPOBHE OOIIMX TMPEICTABICHHH W COBPEMEHHBIC
TEXHUUYECKHE YCTPOMCTBA U TEXHOJIOTHUH.

Hoesn rkonozuzayuu peanu3yercs OCPEICTBOM BBEICHHS IIEMEHTOB COIEPKAHMS, MOCBIIIEHHBIX
HKOJIOTUYECKUM MpoOIeMaM COBPEMEHHOCTH, KOTOPBIE CBSA3AaHbBI C PA3BUTHEM TEXHUKHU U TEXHOJIOTHUH,
aTakke OOCYKICHHs TpoOJIeM  PAalMOHAIBHOTO  MPHUPOIOIONB30BAHUS M DKOJIOTHYECKOU
0€30IacHOCTH.

OcBoeHue copepkaHUsl TPOTPAMMBI JIOJDKHO OBITh TOCTPOEGHO HA TNPHUHIMIAX CHCTEMHO-
JesTeNbHOCTHOTO noaxona. Jis ¢dusuku peanuzanus STUX MPUHIIMIIOB 0a3upyeTcsl Ha UCIIOJIb30BaHUU
CaMOCTOSITENIFHOTO AKCIIEPUMEHTA KaK MOCTOSHHO JeicTByromero (akropa ydeOHOTO mponecca. /s
VenyOnéHHo20  YpOBHA — OMO  CUCHEMA  CAMOCMOAMENbHO20 — YYEHUUeCKo20  IKCHepuMeHma,
BKIIOYAIOW€20 PPOHMATIbHBLE YUEHUYECKUe ONbIMbl NPU U3YYEHUU HOB020 MAmMepuand, 1a00pamopHble
pabomwvl u pabomel npakmukyma. Ilpu smom 603ModcHbI 06a cnocoba peanuzayuu Qu3UYecKo2o
npakmuxyma. B nepeom cnyuae npakmuxym nposooumcs aubo 6 konye 10 u 11 xnaccos, 1ubo nocne
nepeoco U 8Mopo2o NONY200Ull 8 KAXHCOOM U3 dMUX Klaccos. Bmopoil cnocob — smo unmezpayust
pabom npakmukyma 6 cucmemy 1a00pamopHvix pabom, Komopwvie nposoosimcs 8 npoyecce uU3yyeHus
pasoera (memst). Ilpu smom nod pabomamu npakmuKyma HNOHUMAEMCS CAMOCHOAMENbHOE
uccneoosauue, Komopoe HnpoBoOUMCs N0 PYKOBOOCMBY C8EPHYMO20, 0000uénHoco 6uda bOe3
nowLazo080t UHCMPYKYUU.

B mporpamme cucTemMa YYEHHMYECKOTO JKCHEPUMEHTa, JabOparopHBIX pabdoT U MpakTUKyMma
IpECTaBIeHa €AMHBIM NepeyHeM. BpIOOp TeMaTHKH A 3TUX BHMJIOB YYEHHYECKHMX MPAKTHYECKHX
paboT OCYIIECTBISETCS YYaCTHHUKAMU OOpa3oBaTEeIbHOTO TMpOIecca HCXOAs U3 O0COOEHHOCTEH
MIOYPOYHOTO TJIAHMPOBAHUS U OCHaIleHus kabuHera ¢usuku. [Ipu 3ToM obecrieunBaeTcs OBJaJieHUE
OOyJalolIMMHCS  yYMEHUSIMH  TPOBOIUTH MPSMBIE W KOCBEHHBIE HM3MEPEHHS, WCCIIEIOBAHUS
3aBUCUMOCTEH (PU3NUECKUX BETHMUMH U MOCTAHOBKY OIBITOB 10 MPOBEPKE MPEIOKEHHBIX TUIIOTES.

Bonpiioe BHHMaHHWE yAENSETCS PEIMICHWIO PAcYETHBIX M Ka4eCTBEHHBIX 3aaad. [Ipum sToM st
pacyETHBIX 3a/1a4 MPUOPUTETOM SIBIISIOTCS 3a/1aul C SBHO 3aJIaHHOM U HesA8HO 3a0aHHol (HU3NIECKOH
MOJIEITBIO, TIO3BOJISFOIINE MPUMEHSATh W3yUeHHBIE 3aKOHBI M 3aKOHOMEPHOCTH KaK W3 OIHOTO pasena
Kypca, TaKk W MHTETpUPYs NpUMEHEHHE 3HaHMH M3 Pa3HbIX pasfenoB. [ KauyecTBEHHBIX 3ajad
MIPUOPUTETOM SIBIISTIOTCS 3a/IaHUSI HA OOBSICHEHHE / TIpeICcKa3aHne MPOTeKaHUsT U3NIECKUX SBICHUH
U TIPOLIECCOB B OKpYXarollled >KU3HHU, TpeOyrommue BbiOopa (u3nueckod Moaenu Uil CHUTyaluu
MPAaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B cootBerctBuu ¢ tpedoBanusmMu GI'OC COO k mMarepuaibHO-TEXHUYECKOMY OOECIEYCHHIO
yuebHoro mpouecca Kypc (u3uku yrmyOnéHHOro W 0a30BOrO ypOBHS B CpelHEH IIKOJe JOJKEH
M3y4aThCsl B YCJAOBHMAX INpeIMeTHOro ka0uHera. B xabunere (u3uku A0KHO OBITH HEOOXOIMMOE



HaGOpaTOpHOG OGOpy,Z[OBaHI/IC AJId  BBIIIOJIHCHHA YKa3aHHBIX B IIPOrpaMMCe YUYCHHUYCCKUX OIIbITOB,
JabopaTOpPHBIX PadOT U PabOT MPAKTUKYMA, & TAK)KE IEMOHCTPAIIMOHHOE 000PYyIOBaHHE.

JleMoHCTpanmoHHOE 000pyaOBaHHE (OPMHUPYETCS B COOTBETCTBUU C MPUHLUIIOM MHUHUMAJIbHON
JOCTAaTOYHOCTH M 00ECIICUNBACT ITOCTAHOBKY MEPEYHCIICHHBIX B TIPOrPaMMeE KITFOUEBBIX IEMOHCTPAIHIA
AJI1 UCCIICAOBAHUS U3YydaCMbIX SIBIICHUM U nmponecCoB, SMIIMPUICCKUX U (I)YHI[aMeHTaHBHBIX 3aKOHOB,
UX TEXHUYECKUX MPUMCHEHHIA.

JlaGoparopHoe 000pylIOBaHHE IS YYEHHYECKHX NPAaKTHYECKUX pPaboT ¢GopMHpYyeTCS B BUAEC
TEMAaTUYECKUX KOMIUIEKTOB M 00ECIICUYMBACTCSl B PACUETE OJHOTO KOMILUIEKTA Ha JIBYX OOYYarOIIHXCSl.
Temarnueckre KOMIUIEKTHI Ja00paTOpHOTO 00OPYIOBAHUS JOIKHBI OBITh MOCTPOEHBI HA KOMILIEKCHOM
WCIIOJIB30BAaHNH aHAJOTOBBIX M MU(POBBIX MPUOOPOB, a TAKKE KOMIBIOTEPHBIX H3MEPHUTEIBHBIX
CHCTEM B BHJIE IU(PPOBHIX JT1a00OPaTOPHIA.

HOEJIN U3YYEHUSA YYEBHOI'O ITPEMETA «®U3UKA»

OCHOBHBIMH nEIsAMU U3YYCHUA (l)I/ISI/IKI/I B 06H.[CM 06pa30BaHI/II/I SABJIAOTCA:

(dopMHupOBaHUE HMHTEpEca M CTPEMIICHHS OOy4aromMXCs K HAyYHOMY H3YYEHHUIO MPUPOJIBL,
pa3BHUTHE UX WHTEIUICKTYaIbHBIX ¥ TBOPUECKHUX CIIOCOOHOCTEH;

pa3BUTHE MPEACTABICHUI O HAYYHOM METOjie TT03HaHUs U (OPMUPOBAHUE UCCIIEOBATEIHCKOTO
OTHOIIICHUS K OKPY>KAIOIIUM SIBICHUSIM;

(hopMHpOBaHUE HAYYHOTO MHPOBO33PEHUS KaK pe3yJbTraTa H3y4eHUsI OCHOB CTPOSHHS MaTepUu
1 (yHJAMEHTAJIbHBIX 3aKOHOB (PU3UKU;

dbopMupoBaHue yMEHHI OOBSCHATH SBICHUS C UCIOJIB30BaHUEM (PU3MYECKUX 3HAHUUN
Y HAy4YHBIX JOKa3aTeIbCTB;

(dbopMupOBaHUE TPEICTABICHUNA O PO (PU3UKU ISl Pa3BUTHS JPYTUX €CTCCTBCHHBIX HAyK,
TEXHHUKHU W TEXHOJIOTHIA,

passumue  NpeOCMAsNeHUull 0 B03MOJICHbIX — chepax  OyOoywell  NpoghecCUOHaNbHOU
0esIMeNbHOCMY, CBA3AHHbIX € (PUIUKOU, NOO20MOBKA K OdNbHelwemy O00VUeHUI0 8 IMOoM
HanpaeieHuu.

JlocTikeHHe STHX Ielieil 00ecTeunBaeTCs peleHueM CIeyIONNX 33a1a4 B IPOIecce U3yUCHHS
Kypca GU3UKH Ha YPOBHE CPEIHETO OOIIEro 00pa3oBaHus:

MpUOOpeTeHNE CUCTEMBI 3HAHHUI 00 00IUX PU3NIECKUX 3aKOHOMEPHOCTSIX, 3aKOHAX, TEOPUSIX,
BKJIFOYAs MEXaHUKY, MOJICKYISIPHYIO (HU3UKY, OSJICKTPOIAWHAMUKY, KBAaHTOBYIO (DU3HKY
Y DIIEMEHTHI aCTPODU3HKHY;

(dbopMUpOBaHNE YMECHHH TPUMEHSATH TEOPETUYCCKUE 3HAHUSA IS OOBSICHCHHS (U3MUSCKUX
SIBIICHUH B TIPUPOJIC U JUIS IPUHSATHSI MPAKTUICCKUX PEIICHUH B TIOBCETHEBHOM JKU3HH;
OCBOEHHE CIIOCOOOB pEIIEeHUs Pa3IUYHBIX 33/a4 C SIBHO 33JaHHON (DM3HUECKON MOAENbIo,
3a/au, MOAPa3yMEBAIOIINX CAMOCTOATEIbHOE cO3/JaHue (U3MUECKOM MOJAENH, aJAeKBaTHOMN
YCIIOBHSIM 33J]a4H, B TOM YHUCJIE 3a/1a4 MH)KEHEPHOTO XapaKTepa;

MOHUMaHUE (PU3UYECKUX OCHOB W MPUHIUIOB JCWCTBUS TEXHHUYECKHX YCTPONCTB
Y TEXHOJIOTUYECKUX MPOIIECCOB, UX BIHSIHUS HAa OKPYKAIOIIYIO CPEmy;

OBJIQJICHUE METOJaMH CaMOCTOSITEIBHOTO IUIAHWPOBAHUS U MPOBEACHHUS  (PHU3HUECKUX
OKCTIEPUMEHTOB, aHajN3a W WHTEpHpeTanud HWHQOpPMAIMH, ONpPEICICHUsT JIO0CTOBEPHOCTH
MOJTy4EHHOTO PE3yNbTaTa;

CO3[JaHWE YCJOBUW JIISl Pa3BUTUS YMEHHH MPOEKTHO-MCCIEIOBATENLCKONH, TBOPYECKOM
NeSTeNbHOCTH; pazeumue unmepeca K cgpepam npogheccuonHaibHou 0eamenbHOCmU, C8A3aHHO
¢ Qusuxoil.

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

B cootBerctBrun ¢ ®I'OC COO yrinyOnéHHbIi ypoBeHb N3yueHHs yueOHoro npeaMera «Pusukay Ha
YPOBHE CpeIHero 001ero o0pa3oBaHus BRHIOMPAETCS] 0OYJAOITUMUCS, TUIAHUPYIOITUMHU MPOIOKEHNE
00pa3oBaHMs MO CHEIMATBHOCTAM (PU3UKO-TEXHUYECKOTO MPOPHIIS.



Y4eOHBIM TUTAHOM NPEeIyCMOTPEeHO u3yudeHue Gu3uku B 00béMe 340 u 3a nBa roma oOydeHus: 5 4
B Hemenmto B 10 m 11 kmaccax, Ha 6a3oBoM ypoBHE B 00béMe 136 4 3a mBa roma oOydeHus 1o 2 4 B
Heznemo B 10 u 11 xknaccax. B temarnueckom minanuposanuu i 10 u 11 xmaccoB mpenmnonararorcs
pe3epB BPEMEHHU, KOTOPBII yUUTEIb MOXKET UCIIOIb30BaTh M0 CBOEMY YCMOTPEHMIO, M TOBTOPUTEIILHO-
000011a01IE YPOKH.

IINIAHUPYEMBIE PE3YJIbTATbBI
OCBOEHMS YYEBHOI'O ITPEIMETA «®PU3UKA»
HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

OcBoenune yueOHOTO npeamera «Du3nka» Ha ypoBHE CpeqHero oomero oopa3oBanus (yriyOnEHHBIN
1 0a30BBIN YPOBEHB) IOJDKHO 00ECIIEUnBaTh JOCTH)KEHUE CICTYIONINX JIMYHOCTHBIX, METAITPEIMETHBIX
" NpCAMETHBIX O6pa3OBaTeJILHBIX PE3YILTATOB.

JIMYHOCTHBIE PE3YJIBTATbI

I'parxcoanckoe 6ocnumanue:
e CcPOpPMUPOBAHHOCTh  TPaXJAHCKOW  MO3UIMH  OOydarmierocs Kak  aKTHBHOTO
1 OTBETCTBEHHOTO WICHA POCCHIICKOTO OOIIECTBa;
® [PUHATHE TPAAULHUOHHBIX OOIIEUETIOBEYECKUX TYMAHHUCTUUYECKUX U JEMOKPATUUYECKUX
LICHHOCTEH;
® TOTOBHOCTb BECTH COBMECTHYIO JCSATEIBHOCTh B MHTEpEcax TIpakJIaHCKOro OOIIECTBa,
y4acTBOBATh B CAMOYIPABIICHUH B ILIKOJIE U JIE€TCKO-FOHOILIECKUX OpraHU3alusIX;
® YMCHHE B3aUMOJICHCTBOBATH C COITMAIBHBIMU WHCTHUTYTaMH B COOTBETCTBUU C UX (YHKIIHSIMH
Y Ha3HAYCHUEM;
® TOTOBHOCTb K T'YMaHUTAapHOU U BOJOHTEPCKOM EATEIbHOCTH.
Hampuomuuecme eocnumanue:
® c(opMHPOBAHHOCTH POCCUNCKON I'PaXAaHCKON HIEHTUYHOCTH, MaTPUOTU3MA;
® [ICHHOCTHOE OTHOIICHHE K TOCYyIapCTBEHHBIM CHMBOJIaM; ITOCTHXeHUsIM Poccum B Qusnke
Y TEXHHKE.
ﬂyxoeno-npaecmeennoe eéocnumanue:
¢ chOpMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, STUUECKOTO ITOBEICHNS;
® CIOCOOHOCTH OILICHMBATh CHUTYallMI0 W MPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTHPYSICh Ha
MOpPaJIbHO-HPABCTBEHHBIE HOPMBI U [IEHHOCTH, B TOM YHCJIE B JEATEIBHOCTH YUEHOTO;
® OCO3HAHME JIMYHOTO BKJIaJa B TOCTPOCHUE YCTONYHUBOTO OYIYIIIETO.
Dcememuueckoe éocnumanue:
® DCTETUYECKOE OTHOIIEHUE K MHUPY, BKJIIOYas JCTETUKY HAYYHOIO TBOPYECTBA, IPUCYLIETO
¢bu3nyeckoil Hayke.
Tpyoosoe éocnumanue:
® HHTEpeC K pasNu4HbIM cdepaM NpohecCHOHAIBHON NeATENbHOCTH, B TOM YHCIE CBSI3aHHBIM
c QU3MKOM U TEXHUKOW, yMEHHE COBEpIIaTh OCO3HaHHBIA BHIOOp Oyaymielt mpodeccuu
Y pean30BbIBaTh COOCTBEHHBIE )KN3HECHHBIE TUTAHBI;
® TOTOBHOCTh U CIIOCOOHOCTh K OOpa30oBaHHMIO M CaMOOOPAa30BaHUIO B 0ONMacTH (HU3UKKU Ha
MPOTSKEHUU BCEH JKU3HMU.
DKonozuueckoe éocnumanue:
e chopMHpPOBAHHOCTH JKOJOTMYECKOM  KYIBTYpHI, OCO3HaHHE [I00AJBLHOTO  XapakTepa
HKOJIOTHYECKHUX MPOOIIeM;
® [UIAHUPOBAHHWE U OCYIIECTBICHUE NCUCTBUI B OKPYKAIOIIEH Cpelle Ha OCHOBE 3HAHUS UEei
YCTOMYHMBOTO Pa3BUTHS YEIIOBEUECTBA;
® pACIIMPEHUE OMbITA ACSITEIBHOCTH SKOJIOIMUYECKONM HANpPaBICHHOCTH HAa OCHOBE MMEHOUIUXCS
3HaHUU 10 (pu3HKe.



lleunocmu HAy4YH020 no3nHanus:

c(OPMHPOBAaHHOCTH MHPOBO33pPEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
(hbU3UYEeCKON HAyKH;

OCO3HAHHME IEHHOCTH HAyYHOH [eATEIHHOCTH, TOTOBHOCTH B MPOIECCE H3YYCHUS (DU3UKU
OCYHICCTBIIATH HNPOCKTHYIO U UCCIICAOBATCIBCKYIO ACATCIbHOCTh MHANBUAYAJIbHO U B I'PYIIIIC.

B mpouecce nOCTHKEHUS JTMYHOCTHBIX PE3YJIbTaTOB OCBOEHHUS MPOrpaMMBbl CpPEIHEro oOLIero
oOpazoBaHust 1O (u3MKEe Yy OOYYaIOUIMXCSI COBEPLICHCTBYETCS OMOYUOHANbHLIL — UHMELLEKN,
Mpenoaraimui copMUpPOBaHHOCTD:

CAMOCO3HAHUS, BKIIIOYAIOIIET0 CIIOCOOHOCTh IOHHMMAaTh CBOE 3MOIIMOHAJILHOE COCTOSHUE,
BHJICTh HAIPABJICHUS PAa3BUTHSA COOCTBEHHON SMOLMOHAIBHON cephl, ObITh YBEPECHHBIM
B ceOe;

camopezynuposansl, BKIOYAIONMET0 CAMOKOHTPOJIb, YMEHHUE NMPUHUMATh OTBETCTBEHHOCTD 3a
CBOé IIOBCACHUC, CHOC06HOCTB aI[aHTI/IpOBaTLCSI K OMOIIMOHAJIBbHBIM U3MCHCHHUAM N HpOSIBJISITB
TMOKOCTh, OBITh OTKPBITHIM HOBOMY;

BHYMpeHHel Momusayuu, BKIIOYAOMICH CTPEeMIICHUE K JOCTIKCHHUIO IIeNId U yCIeXy,
ONITUMH3M, UHUIIMATHBHOCTh, YMEHHE JICHCTBOBATh, UCXOSI U3 CBOMX BO3MOXHOCTEHA;
amnamuuy, BKJIIOYAIONIEH CIIOCOOHOCTh TIOHMMAaTh SMOIMOHAIBHOE COCTOSHHUE JPYTHX,
YYUTBIBATh  €r0  TPU  OCYIISCTBICHWUH  OOIIEHHs,  CIOCOOHOCTh K COYYBCTBHIO
Y COIICPESIKUBAHUIO;

COYUANbHBIX HABLIKOG, BKIIIOYAIOIIUX CIIOCOOHOCTh BBICTPAaWBATh OTHOLICHHS C JPYTUMH
JIIO/IbMHU, 3200TUTHCS, IPOSIBIIATH UHTEPEC U pa3peliaTb KOHPIUKTHI.

METAIIPEJMETHBIE PE3YJIBTATbBI

YHI/IBepca.]IbHLIe nmo3"HaBaTe/JIbHbIC I[EﬁCTBHH

Ba3oBble Jloruueckue JAeicTBUA:

CaMOCTOSITENIFHO ~ (POPMYJIMPOBAaTh M aKTyaJH3UpOBaTh MpoOJeMy, paccMarpuBarh €€
BCECTOPOHHE;

OIIPENEIATH LIENN AEATEIbHOCTH, 33JaBaTh IapaMeTPbl U KPUTEPUU UX TOCTHIKEHUS;

BBISBJISITh 3aKOHOMEPHOCTH U IIPOTUBOPEUHS B PACCMATPUBACMBIX SIBIICHUSX;

pa3pabarblBaTh IUIAH PpEIIEHUS MPOOJeMbl C yUETOM aHaIM3a HMEIOIUXCA MaTepHallbHBIX
U HEMATepHAIIbHBIX PECYPCOB;

BHOCUTb KOPPEKTUBBI B JIESTEIIBHOCTh, OLEHUBaTb COOTBETCTBHE PE3YIbTATOB IIEJISAM,
OLICHUBATh PUCKH MOCIEICTBUH 1€ATEIbHOCTH;

KOOPJMHUPOBAaTh M BBINOJHATE  paboTy B yCIOBUSAX  PEAJbHOrO,  BUPTYAJIbHOTO
1 KOMOMHHPOBAHHOTO B3aUMOJIEHCTBUS;

pa3BUBaTh KPEaTUBHOE MBIIICHHE IPU PELICHNUH KU3HEHHBIX TPOOIEM.

Bba3oBble nccienoBarejbCKHe JeHCTBHA:

BJIQJICTh HAYYHON TEPMHUHOJIOTHEH, KITFOYCBBIMU TIOHATHSIMHA U METOAaMH (PU3UIECKON HAYKH,
BJIQJICTh HABBIKAMHU yYeOHO-HCCIICIOBATEILCKONH U MPOSKTHOW JIEATEIHbHOCTH B OOJIACTH
(U3HUKHN; CIOCOOHOCTBHIO W TOTOBHOCTBIO K CAMOCTOSTEIHLHOMY TIOMCKY METOJOB PEIICHUS
3a/1a4 (PU3MUECKOTO COMEPKAHUS, MPUMEHEHHUIO Pa3IMYHBIX METOJIOB MTO3HAHUS;

BJIQJICTh BHJAMHU JICATCIBHOCTH II0 TIIOJYYCHHIO HOBOTO 3HAHHS, €r0 HWHTEPIIPETAIHH,
MPeoOpa30BaHUI0 | MPUMEHEHHUIO B PA3UYHBIX YYCOHBIX CHTYallMsIX, B TOM YHCJIE TIPH
CO3/1aHUU y4EOHBIX MPOEKTOB B 001aCTH (DU3HKHY;

BBISIBJISITH IPHYUHHO-CIIC/ICTBEHHBIC CBSI3U W aKTyaJU3WPOBATh 3a/1ady, BBIJIBUTATh TUIIOTE3Y €&
pelIeHrs, HaXOIUTh AapTryMEHTHI JUIS JIOKa3aTelbCTBA CBOWX YTBEPXKICHUH, 3a7aBaTh
napaMeTpsl U KPUTEPUU PELICHHUS;

aHAJIM3UPOBATH MOJIYYEHHBIC B XOJI€ PEIICHUS 3a7a4l Pe3yJbTaThl, KPUTHYCCKU OICHUBATh MX
JIOCTOBEPHOCTH, MPOTHO3UPOBATh N3MEHEHHE B HOBBIX YCIIOBHSIX;

CTaBUTH W (POPMYIHPOBATH COOCTBEHHBIC 33aJadd B 0Opa30BaTCIbHOW JCSITEILHOCTH, B TOM
qHCIIe TP U3YYCHUN (U3HKH;

JaBaTh OIICHKY HOBBIM CHUTYAIUsIM, OL[EHUBATh MPUOOPETEHHBIHN OIBIT;



YMETh IIEPEHOCUTH 3HAHUS 10 (PU3UKE B MPAKTUUYECKYIO O0JIACTH KU3HEACATEIILHOCTH;

YMETh MHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIaCTeH;

BBIJIBUTATh HOBBIE UJEH, MPEJIaraTh OPUTrHHAIBHBIC TTOAXOAbI U PEHICHUS; CTABUTh IPOOIEMBI
U 33/1a44, JOIyCKAIOIUe albTePHATUBHBIC PELICHUS.

Pabora ¢ nundopmanueii:

BJIAJICTh HABBIKAMHU TMOJNyYeHHs WHGPOpPMAUU (U3MUYECKOTO COACPIKAHUS M3 HCTOYHUKOB
pa3HbIX THUIIOB, CAMOCTOSITEIbBHO OCYIIECTBJIATH IIOMCK, aHajlW3, CHUCTEMAaTU3ALMIO
Y MHTEPIIPETALUI0 HH(POPMALIMK PA3INYHbIX BUI0B U (POPM MpecTaBlIeHuUs;

OLIEHUBATH JIOCTOBEPHOCTH HH(POPMALINY;

UCTOJIB30BaTh CpelCTBAa MH(YOPMAIIMOHHBIX M KOMMYHHUKALMOHHBIX TEXHOJOTHH B PEIICHUH
KOTHUTHBHBIX, KOMMYHHMKATUBHBIX M OPraHM3allMOHHBIX 3aJad C cOOMIOEHUEM TpeOOBaHUM
SPrOHOMUKH, TEXHUKU O€301MaCHOCTH, TUTUEHBI, PECYPCOCOEPEIKEHHSI, TPABOBBIX U ITHUECKUX
HOPM, HOPM HH(OPMALIMOHHOH 6€3011acHOCTH;

CO3[aBaTh TEKCThl (PM3MUYECKOTO COACPIKAHUS B Pa3IMUYHBIX (opMarax ¢ y4€TOM Ha3HAYCHHS
nHGOpPMALIU U IIENICBOM  ayIUTOPHM, BBIOMpas ONTUMAIbHYIO (GOpMY MpEACTaBICHHUS
U BU3YaJIM3ALHH.

YHnBepcaanme KOMMYHUKAaTUBHBIC JeHCTBHUA

Oomenue:

OCYHICCTBIIATH O6IJ_ICHI/IG Ha ypOKax (bHBHKH Hu BO BHCypO‘IHOfI ACATCIIBHOCTHU,
Ppaciio3HaBaTb NPCAIIOChUIKHU KOH(l)J'II/IKTHBIX CI/ITyaI_II/Iﬁ Hn CMAT4arTb KOH(bJ'II/IKTBI;
paSBépHyTO " JIOTUYHO HU3Jiararb CBOKO TOYKY 3pCHUS C HUCITIOJIb30BAHUECM SA3BIKOBBIX CPEACTB.

CoBMecTHAas1 JAeATECJIbHOCTD:

MTOHUMATh ¥ MCIIOJIB30BATh MPEHMYILECTBA KOMAaH/HOW U MHANBUIYAIbHOW PaOOTHI;

BBIOMpATh TEMAaTHKy U METOIBl COBMECTHBIX JEHCTBHIA C ydéTOM OOIIMX HWHTEPECOB
Y BO3MOYKHOCTEH Ka)KJI0T0O YIE€HA KOJUIEKTHUBA;

IIPUHUMATh L€ COBMECTHOM IEATENBHOCTH, OPraHU30BbIBaTh M KOOPAMHUPOBATH JEHCTBHUS
0 €€ JOCTHMIKEHUIO: COCTaBIIATh IUIAH JACHCTBUMN, PACHPENCNATh POJHM € YIETOM MHEHUU
YYaCTHUKOB, 00CY)XJ1aTh Pe3yJbTaThl COBMECTHOI paboThI;

OLICHUBATh Ka4eCTBO CBOETO BKJIa/1a U KaXJI0TO Y4aCTHHKA
KOMaH/Ibl B OO pe3ybTar Mo pa3pabOoTaHHBIM KPUTEPUSIM;

Ipejiaratb HOBBIE IIPOEKTHI, OLICHMBATb HACH C MO3ULMUA HOBHU3HBI, OPUTMHAJIBHOCTH,
MIPAaKTUYECKON 3HAYMMOCTH;

OCYILECTBIIATh ITO3UTHUBHOE CTPATETMYECKOE IMOBEACHUE B PA3IUYHBIX CUTYAlUAX, IPOSBIATH
TBOPUYECTBO U BOOOpakeHHE, ObITh MHUIIUATUBHBIM.

YHuBepcajbHbIe peryJsTHBHbBIE 1eHCTBUSA

Camoopranusanms:

CaMOCTOSITEJIbHO ~ OCYIIECTBJISITh  TO3HABATENIbHYIO  JIEATEIBHOCTh B 00JacTH  (U3HKHU
Y aCTPOHOMUH, BBISIBIISITH TTPOOJIEMBI, CTABUTH U (JOPMYIUPOBATH COOCTBEHHBIC 3aa4H;
CaMOCTOSITENIbBHO COCTaBIIATh IUIAH PEIIEHUs PpaCUYETHBIX U KAaYECTBEHHBIX 3aj]ad, IUJIaH
BBITIOJTHEHHSI TIPAKTUYECKOW paboThl C YYETOM UMEIOMIMXCS PECYpPCOB, COOCTBEHHBIX
BO3MOXKHOCTEH M MPEOYTECHUH;

JIaBaTh OLICHKY HOBBIM CHUTYALIUSIM;

paciupsaTh paMKH y4eOHOTO MpeIMeTa Ha OCHOBE JTUYHBIX MPEIMOUYTECHUMH;

JienaTh OCO3HAHHBIM BBIOOP, apryMEHTHPOBATh €ro, OpaTh Ha ce0sS OTBETCTBEHHOCTH 3a
pelieHue;

OLICHUBATh MPUOOPETEHHBIH OIBIT;

CrocoOCTBOBaTh (POPMHUPOBAHHIO U MPOSBICHHUIO IIUPOKOW DJPYIUIIUUA B 00NaCTH (PUIUKH,
MOCTOSTHHO TOBBIIIATH CBOM 00pa30BaTeNbHbIN U KYIbTYPHBIH YPOBEHbD.

CaMOKOHTPOJIb:



e JaBaTh OIICHKY HOBBIM CHUTYyallUsM, BHOCUTb KOPPEKTUBHI B JCSATCIHLHOCTH, OICHUBAThH
COOTBETCTBHE PE3YIBTATOB LIETIM;

e BIaJCTh HABbIKAMH I103HABATENIbHON pe(dIeKCHH KaK OCO3HAHHUS COBEPIIAEMBbIX AEWCTBUI
U MBICTUTENBHBIX TMPOLIECCOB, HX PE3YIbTaTOB U OCHOBaHHM; HUCHOJIb30BaTh MPUEMBI
pedexcun Ui OLIEHKU CUTYaI|H, BEIOOpa BEPHOTO PEILCHHS,;

® yMETbh OL[CHUBATh PUCKU M CBOEBPEMEHHO MPUHUMATh PELICHHUS 110 UX CHIKEHUIO;

MIPUHUMATh MOTUBBI U apT'yMEHTHI IPYTHX MIPU aHAIHU3E Pe3yJbTaToB IeATEIbHOCTH.
IIpunsiTue cedst U APyrux:

® [pUHUMATH ceOs, TOHUMAsi CBOM HEJOCTATKU U JOCTOMHCTBA;

® [IPUHUMATh MOTUBBI U apIYMEHTBI APYTUX MIPU aHATIU3€E PE3YIIBTATOB JACSTEIbHOCTH;

e [pU3HABaTh CBOE MPABO U MPABO IPYIHX HA OUIHMOKH.

INPEJIMETHBIE PE3YJIBTATHI
10 kaace

B mpouecce uzyuyenus kypca ¢usuku yray0iaéHHoro u 6asoBoro ypoBHsA B 10 kmacce yueHUK
HAY4YUTCS:

[Tonumars (J1IeMOHCTPUPOBATH) POJIb PU3UKHU B IKOHOMUYECKOM, TEXHOJIOTMUECKOM, IKOJIOTU-
YECKOW, COIMMATTBHON M 3THYECKOU chepax NesTeTbHOCTH YeJIOBEKa; POJIh U MECTO (DH3UKH B
COBPEMEHHON Hay4YHOW KAPTUHE MUPA; 3HAYEHUE ONUCAMENbHOU, CUCMeMaAmusupyiouel,
00bACHUMENLHOU



U NPOSHOCMUYECKOU YHKYULl (husuieckol meopuu — MexXaHuki, MOAeKYJIAPHOU PUIUKU U MePMOOU-
HaMuKu, poib guzuieckou meopuu 8 popmMuposanuu npedcmasieHull 0 u3uyecKol Kapmune Mupa,

pa3nuyath (YIUTHIBATEH) YCIOBUS MPUMEHUMOCTH MOJele (GU3MYEeCKUX TN W MPOIECCOB (SBICHHUI):
WHEepIHaIbHAs CHCTeMa 0TCu€Ta, aOCOTIOTHO TBEPAOE TENI0, MaTepHalibHASI TOUKA, PABHOYCKOPEHHOE
JBIKEHUE, CBOOOJHOE TajieHue, abCOMIOTHO yrpyras aedopmaiius, abCONMIOTHO yrpyroe u abco-
JIOTHO HEYNPYTroe CTOJIKHOBEHHS, MOJENHU ra3a, )KUIKOCTU U TBEPAOTO (KPUCTAJUIMYECKOTO) Tena,
WJICAIIbHBIN a3, TOUCUHBIN 3apsij, OHOPOAHOE ICKTPUUYECKOE MOJIE;

paznMyaTth ycioBus (TPAaHUIIBI, 00JIACTH) MPUMEHUMOCTH (PU3MYECKUX 3aKOHOB, TOHMMATh BCEOOIHI Xa-
pakTep (hyHIaMEHTAIbHBIX 3aKOHOB U OTPAaHUYEHHOCTD HCIIOJIb30BAaHHSI YaCTHBIX 3aKOHOB;

aHAJM3UPOBATH U OOBSICHATH MEXaHUYECKHE MTPOLIECCHI U SIBICHUS, UCIIOIb3YsI OCHOBHBIEC TTOJI0KEHHS U
3aKOHBI MEXAHHWKHU (OTHOCHUTEIHLHOCTh MEXaHWYECKOTO IBWKCHHS, (POPMYIbl KHHEMATHKU PaBHO-
YCKOPEHHOT'0 IBMXKEHHUSL, npeoopasosanus I anunes 0is ckopocmu u nepemeujenus, 3aKkonbl HproToHa,
npuHyun omuocumenvrocmu I anunes, 3aKOH BCEMUPHOTO TATOTEHUS, 3aKOHBI COXPAHEHUS UMITYJIbCca
Y MEXaHUYECKOU SHEPTHH, C83b padOOmbl CUNbL C USMEHEHUEM MEXAHUYECKOU IHepeUll, YClo8us pas-
Hogecus meépooeo mena); TIPU ITOM HCIIONIb30BaTh MAaTEMATUYECKOE BBIPAXKEHUE 3aKOHOB, YKA3bl-
8amb yC108Us NPUMEHUMOCIU PU3UYECKUX 3aKOH08: npeobpazosanuti I anunes, 6mopo2o u mpemvezo
3axon08 HvlomoHa, 3aKOH08 COXpaHeHUs: UMNYIbCAd U MEeXAHUYeCKOU dHepeul, 3aKOHA B8CEeMUPHO20
MsA20MmeHuUsl;

aHAJIM3UPOBATh U OOBSCHATH TEIUIOBBIE MPOLIECCHI U SIBJICHMUS, UCIIOJIb3YysI OCHOBHBIE MooxeHust MKT
Y 3aKOHBI MOJICKYJISIPHON (PU3UKK U TEPMOJMHAMUKHU (CBSI3b JABJICHUS UIC€ATBHOTO T'a3a CO CpelHen
KUHETHUYECKON HEPTHEN TEIIOBOTO ABUKEHUS M KOHLIEHTPALMEN €ro MOJIEKYJI, CBSI3b TEM- Mepary-
pbI BEIIECTBA CO CpelHEeN KMHETUYECKON SHEprrel TeIIOBOro JBMKEHUS €ro 4acTull, CBSI3b JaBjie- HUA
UJealIbHOTO ra3a ¢ KOHIIEHTpalueil MOJIEKYJI U ero TeMIepaTypoil, ypaBuenue MenaeneeBa— Kiia-
neipoHa, NepBbIid 3aKOH TePMOJIUHAMUKH, 3aKOH COXPAHEHHUsI SHEPTUHU B TEILIOBBIX MPOIECCaX); PU
STOM HCIIOJIb30BATh MATEMAaTUYECKOE BBIPAKEHUE 3aKOHOB, VKA3bI6AMb YCIA08US NPUMEHUMOCU
ypaeuerus Menoeneesa—Knaneiipona,

AQHAIM3UPOBATh U OOBSICHITH (ONHCHIBATEL) AIEKTPUUYCCKUE SIBIICHUS, HCIIOJIB3YsS OCHOBHBIC IOJIOKE-
HUS ¥ 3aKOHBI 3JICKTPOJMHAMUKY (3aKOH COXPaHEHHS dJICKTPUIECKOTO0 3apsiia, 3akoH Kynona, nomen-
YUATILHOCIb 2NeKMPOCMAMUYEcKo20 NOJA, NPUHYUN CYREPRO3UYUL INeKMPUYECKUX NOell, npU SMOM
VKA3b18asl YC08UsL npuMeHumMocmu 3akona Kynona; a Takxe NpakTUYECKU BaXKHBIE COOTHOILIEHUS: 3a-
koHbl OMa JJIg yyacTKa IeNu U I 3aMKHYTOM 3JIeKTpUUYecKou 1enw, 3akoH Jxoyns—IJlenua, npa-
suna Kupxeoga, saxonwvt @apaoes 015 s1eKkmponusa);

onucvleams QusulecKue npoyeccyl U AGNeHUs, UCNONb3YA GeIUYUHbL: nepemeujeHue, CKOpoCmb, YCKO-
peHue, UMnYIbe meaa u CUcmemuvl mej, Culd, MOMEHM CUlbl, OagleHue, NOMEeHYUAIbHAS IHEPIUsl, Kul-
Hemuueckas 3Hepeusl, MexaHuyecKas SHepeus, paboma cuivl, YeHmpocmpemumenbHoe YCKoOpeHue,
Cuna maxcecmu, Cuia Ynpy20Ccmu, CUuia mpenusl, MOWHOCMb, IHePeUsl 63auMoOeticmeuss meia ¢ 3em-
NEU 8OIU3U €€ NOBEePXHOCIU, SHEPeUsL YRPY 20U 0edhopMayuy NPYICUHBL; KOAUYECMB0 meniomvl, abco-
JIIOMHAsL memnepamypa meina, paboma 6 mepmMoOUHAMUKe, GHYMPEHHSSL IHEPIUs UOeAIbHO20 OOHO-
amoMHO20 2a3a, paboma udeaibHo20 2a3d, OMHOCUMENbHAA B1aHCHOCMb 8030yxa, KII/[ udeanvnozo
Mensine020 0sucamens; 1eKmpuidecKoe noie, HanpsAHCEHHOCMb NeKMPUIecKo20 Nos, HANPAHCEH-
HOCMb NOJI MOYeYH020 3apa0d Ul 3APANCEHHO20 wapa 6 eaxKyyme u 6 Oudiekmpuxe, NOMeHyua
NEeKMPOCMAMUYECK020 NOJIsl, PA3HOCIb NOMEHYUANO08, DNIEKMPOOBUNCYUAs CULA, CUNA MOKA, HANPS-
JHceHue, MOWHOCMb MOKA, 21eKMPUYecKas EeMKOCMb NI0CKO20 KOHOEHCAmopd, CONpomueieHue
yuacmka yenu ¢ nocie008amenbHbiM U NapaulesibHblM COeOUHEHUeM Pe3UCMOPO8, IHEPLUS INeKMPU-
4ecKo2o noJis KOHOeHCamopa,

OOBSICHATH OCOOCHHOCTH MPOTEKAHUS (PU3MUCSCKUX SIBJICHUH: MEXaHHYECKOE JIBIKEHHE, TEIJIOBOE JBH-
’KEHHE YaCTHIl BELIECTBa, TEIIIOBOE paBHOBECHE, OPOYHOBCKOE JBMKEHHE, U (y3Us, UCTIapeHHe, KUTle-
HUE W KOHJCHCAIIMs, TUIABJICHUE W KPHUCTAJUIM3AIMS, HAMPABICHHOCTh TEIUIONepeIadn, dIeKTPH3alus
TEJ, IKEUNOMEHYUATLHOCTb NOBEPXHOCMU 3APANCEHHO20 NPOBOOHUKA,

MIPOBOJIUTH UCCIIEIOBAHUE 3aBUCUMOCTH OJTHOM (PM3NYECKON BEIMYUHBI OT APYTOH C MCMOIB30BaHUEM
MPSAMBIX U3MEPEHUI: TIPU 3TOM KOHCTPYHPOBATh YCTAaHOBKY, (PMKCHPOBATH PE3YJIbTATHI MOTYyICHHON
3aBUCUMOCTH (PU3UUECKUX BEIIUUUH 8 8Ude epapuKros ¢ y4émom abCcoNomHulx nocpeuHocmen usme-
peHutl, JieNath BBIBOJIbI o pe3yibpTatam WCCIIeIOBaHUS;
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MPOBOJIUTH KOCBEHHBIC N3MEPEHUsI (PU3UUECKUX BEIWYHMH; IPU 3TOM BbIOMpPATh ONTHMAIbHBIN Me-
TOJl U3MEPEHHUS, OLICHUBATH a0COTIOTHBIE U OTHOCUTEIBHBIEC MTOTPEIIHOCTH MPSMBIX U KOCBEHHBIX
U3Mepe-HUi;

npooOUmMb ONbIMbL NO NPOGEPKe NPEONIONCEHHOU 2UNOme3bl. NIAHUPOBAMb IKCHEPUMEHM, COOU-
Pamb SKCnepuMeHmanbHylo YCmano6Ky, aHalu3upoeams Noay4eHHble pe3yibmamyl U 0elams Gbl-
800 0 cma-myce npeonoAHCeHHOU 2UNOMme3ol,

co0Jro1aTh npaBuiia 6e3011aCHOTO TPyAa MPU MPOBEICHUM UCCIIEJOBAaHUHN B paMKax y4yeOHOro 3Kc-
IIe- pUMEHTA, NPAKMUKYMAa U y1eOHO-HUCCIIeIOBATEIILCKONW M MIPOEKTHOM AEATEILHOCTH C HCIOMb-
30Ba-HUEM M3MEPUTEIbHBIX YCTPOUCTB M Ta0OpaTOPHOTO 000PYAOBAHHS;

pemaTh pacy€THbIE 3a/1a4M C ABHO 3aJlaHHOHN U HesaHo 3a0anHoll HU3NIECKON MOJEINBIO: Ha OCHO-
Ba- HUM aHAJIM3a YCIOBUS 0OOCHOBBIBATH BHIOODP (DPM3NYECKON MOJEIH, OTBEYAOLICH TpeOOBaHU-
SIM 3a- 1a44, IPUMEHATH (POPMYJIbL, 3aKOHBI, 3aKOHOMEPHOCTH U HOCMYIambl hU3U4ecKux meopuil
IPU HC- MOJIB30BAaHUM MAaTEeMaTHYECKUX METOJOB PEUICHUS 3aj]ad, IPOBOANUTH PacyEThl HA OCHO-
BaHUM MMEIO- LIUXCS TaHHBIX, aHATU3UPOBATh PE3YIbTATHI U KOPPEKTHUPOBATH METOBI PEIICHUS C
y4ETOM MOTYy4YEeH-HBIX Pe3yJIbTaTOB;

pelIaTh KaueCTBEHHbIE 3a1a4U, mpebylowjue npuMeHeHUs. 3HaHUll U3 PA3HbIX pa30enos UKOJIbHO20
Kypca puauku, a makxce uHmMezpayuu 3HAHUU U3 Opyeux npeomemos eCmecmeeHHO-HAYYHO20
YuKa: BEICTPaUBaTh JIOTHYECKYIO IIETIOUKY PACCYXICHUH ¢ ONOPO HA M3yYCHHBIE 3aKOHBI, 3aKO-
HOMEPHOCTHH (PU3UUYECKHE SBICHHS;

UCNONIb308aMb MeopemuiecKue 3Hanus 07 00bACHEHUs OCHOBHBIX NPUHYUNOE PAbOmbl UsMepu-
mesib-HblX NPUOOPOS, MEXHUUECKUX YCMPOUCTE U MEXHOL02UYECKUX NPOYECCO8,

WCIIOJI30BATh TEOPETUUYECKHUE 3HAHUS 1O (U3MKE B MOBCEIHEBHOHN JKM3HU Ui obecrieueHus 0e3-
OIlac- HOCTH TpH OOpameHnu ¢ NpudopamMu W TEXHHYECKUMH YCTPOHMCTBAMH, JJISI COXPAHEHUS
3JI0POBBS U COOJIIOICHHSI HOPM DKOJIOTHYECKOTO TIOBEICHHS B OKPYKaIOILEH cpere;

IPUBOANUTH IPUMEPHI BKJIAaJa POCCUHCKUX M 3apyOeXHbIX y4€HBIX-(DU3MKOB B pa3BUTHE HAYKH, B
00b-sICHEHHUE TIPOIIECCOB OKPYXKAIOIIETO MHUPA, B PA3BUTHE TEXHUKH M TEXHOJIOT U,

AHATUUPOBANb U OYEHUBAMb NOCIE0CMEUs ObIMOBOU U NPOU3BOOCIMEEHHOU 0esIMeNbHOCMU Yelo-
8eKd, CEA3AHHOU C (PuU3UYECKUMU NPOYeCcamu, ¢ NOZUYULL IKOIOSUHECKOl Oe30nacHOCmU, npeo-
cmag- JleHull 0 payuoHAIbHOM NPUPOOONONILI0BAHUY, A MAKHCE PAZYMHOM UCNONb308AHUU O00-
CMUIICEHUTI HAYKU U MEXHOL02Ull OJis OaIbHetue20 pa3gumus 4ei08eyecko2o oowecmasa;

MIPUMEHSTh Pa3IMn4yHbIe CIIOCOOBI pabOThI ¢ HHPOpMaIUell (HU3NIECKOTr0 COAEPHKaHUS C UCIIOIb30Ba-
HUEM COBPEMEHHBIX MH()OPMAIIMOHHBIX TEXHOJOTHIA: TPU STOM HCIIOJIF30BaTh COBPEMEHHBIC MH-
(dop- MallMOHHBIE TEXHOJIOTUH JJISl MTOUCKA, MepepadoTKU U NMpeabsBICHUS Y4eOHOH M Hay4HO-
NOMYJSAPHOIN HH(pOpMAIMY, CTPYKTYPUPOBaHMS U MHTEpIpEeTalnu UH(OpMaIK, NOJYyYeHHON U3
Pa3IMYHBIX MC- TOYHUKOB; KPUTHUECKU aHAJTM3UPOBATH MOTydaeMyI0 HH(POPMAIIHIO U OYeHUBAMb
€€ 00CmoBepHOCMb KAK HA OCHO8E UMEIOWUXCS 3HAHUU, MAK U HA OCHO8e AHANU3A UCTNOYHUKA UH-
Gopmayuu;

NpoAGIAMb 0P2AHU3AYUOHHbIE U NOZHABAMENbHbIE YMEHUSI CAMOCMOAMENbHO20 NPUOOpemeHUs HO-
6bIX 3HAHULL 8 NpoYyecce GbINOIHEHUs NPOEKMHBIX U YYeOHO-UCCIe008AMENbCKUX — pabom;
paloTaTh B TpyIIe ¢ BHIIOJHEHUEM Pa3IMYHBIX COLUANIBHBIX POJIeH, MJIaHUPOBATh paboTy rpym-
IIBI, PALMO- HAIHO PACIPECISTh ACATEILHOCTh B HECTAHIAPTHBIX CUTYalUsX, aJIeKBATHO OIICHH-
BaTh BKJI4/1 KaXK-/10T0 U3 YUACTHUKOB I'PYIIIBI B PELICHUE PacCMAaTPUBAEMOil TPOOIIeMbl;

NPOAGIAMb MOMUBAYUIO K OYOyweli npoghecCUoHantbHoOU 0essmenbHOCmU o CReYUATbHOCMAM PUUKO-
MEeXHUYeCcK020 npopulis.

KJacc

B npouiecce nzydenus kypca pusuku yrmyonénHoro u 6azoBoro ypoBHs B 11 kiiacce yyeHUK HaydHUTCS:

MOHUMATh (JIEMOHCTPUPOBATH) POJb (PU3UKU B SKOHOMUYECKOM, TEXHOJIOTMYECKOH, COLMAIbHON
U 3TUYECKOH cdepax AedaTeIbHOCTH 4YeJOBeKa; pojb M MECTO (PU3UMKU B COBPEMEHHOM Hay4HOM
KapTHUHE MHUPA; POJIb aCTPOHOMUU B MPAKTUYECKON AEATEIbHOCTH YEJIOBEKa U JAJIbHEHUIIEM HAay4YHO-
TEXHUYECKOM DPa3BUTUU; 3HAYeHUe ONUCAMENbHOU, cucmemamusupylowel, 00bsACHUMENbHOU
U npocHOCMUYecKou @yHKyutli usudeckol meopuu — 31eKMPOOUHAMUKY, CHEeYUATbHOU Meopuu
OMHOCUMENbHOCMU,  K8AHMOGoU  Qu3uky, poib (U3NYECKOW Teopuu B GOPMHUPOBAHUU
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npeAcTaBiIeHu 0 PU3nYecKoil KapTHHE MHUpPA, MECTO (U3NYECKOM KapTHHBI MHpa B OOIIEM DSy
COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX MPEICTABICHHI O MPUPOJE;

paznuyarh (YUUTHIBATH) YCIOBUS MPUMEHUMOCTH MOfeNeld (U3NYEeCKUX TNl M MPOLECCOB (SBICHHMN):
OHOPOAHOE  DJJIEKTPUYECKOE U OJHOPOAHOE MAarHUTHOE IIOJis, TapMOHHYECKHE  KoyieOaHUs,
MaTreMaTHu4eCKUl MAasTHUK, WICAIBHBIA IPYKUHHBIM MAasTHUK, TapMOHMYECKUE BOJHBI, HICAJIbHBIN
KosieOaTeNbHbIN KOHTYP, TOHKAs JIMH3a; MOJIENIel aToMa, aTOMHOT0 S/Jpa U KBAaHTOBOM MOZIEJIH CBETA;
pa3nuyath yclIOBUs (TPaHUIBI, OOJIACTH) TPUMEHUMOCTH (DH3UYECKUX 3aKOHOB, HOHUMAMb
gceobwutl xapakmep @GYHOAMEHMANbHBIX 3AKOHO8 U O2PAHUYEHHOCMb UCHOIb308AHUS YACHHBIX
3aKOHO8;

aHAJIM3UPOBATh U OOBACHATH DJIEKTPOMATHUTHBIE TMPOLECCHl U SIBICHHUS, MCIOJIb3Ysl OCHOBHbBIE
MOJIOKEHUSI Y 3aKOHBI JJIEKTPOJMHAMUKU U CIIEUUAIbHOW TEOPUM OTHOCHTEIBHOCTH (3aKOH
COXpaHEHUsl 3JIEKTPUUECKOro 3apsja, cuia Ammepa, cuwia JlopeHna, 3aKOH 3JIEKTPOMarHUTHOMN
UHAYKIMY, npaBuio Jlenua, cBsa3zp OC caMOMHAYKIMHM B 3JIEMEHTE 3JIEKTPUYECKOM WEMH CO
CKOPOCTBIO HW3MEHEHMS CHJIBl TOKa; TIOCTYJIaThl CHEIHMaJbHOH TEOPHUH OTHOCHUTEIBHOCTH
DWHINTEHHA);

aHAJM3UPOBATh U OOBSACHATH KBAHTOBBIC MPOLIECCHI U SBJICHUS, HCIIONB3YS IOJIOKEHHUS KBAHTOBOMN
¢uzuku (ypaBHeHue ODiHmTeHa s horodaddekra, mepBoiii U BTOpoil mocTynarsl bopa, npuHIUN
COOTHOILIIEHHsT HeompenenéHnocteil [eiizenOepra, 3akOHBI COXpaHEHHUS 3apsOBOTO U MacCOBOTO
YHCeN U DHEPTUU B SIIEPHBIX PEAKIIUAX, 3aKOH PAJHOAKTUBHOTO pacaja);

ONMUCHIBaTh  (U3MUECKHE TMPOLECChl U SBIEHUS, HCIONb3yd BEJIUYMHBI:  HANPsSHKEHHOCTh
AIIEKTPUYECKOTO  TOJs, [MOTEHLHAN d3JIEKTPOCTATMYECKOro TIOJs, Pa3HOCTh IOTECHIIUAJIOB,
ANIEKTPONBUKYIAs CWJIA, WHAYKIUS MAarHUTHOTO TIOJISA, MAarHUTHBI TIOTOK, CcHia AMIepa,
MHIYKTUBHOCTD, SJMEKTPOJBIKYIAS CHUJIa CAMOMHAYKIWHU, SHEPTUs MAarHUTHOTO IOJISI TPOBOIHUKA
C TOKOM, PEJIATUBUCTCKHIA MMITYJIbC, TTOJTHAS SHEPTHUsI, SHEPTHSI TIOKOS CBOOOIHOM YaCTHIIBI, DHEPTUS
1 UMIyIbe (POTOHA, MACCOBOE YHCIIO U 3apA sApa, SHEPTUS CBA3H sI/Ipa;

OOBSACHATH OCOOCHHOCTH TPOTEKAaHUS (U3WYECKUX SBICHUH: OIEKTPOMAarHUTHAS WHIYKIUS,
CaMOMHIYKIIS, PE30HAHC, MHTEepPEepeHIHs BOJH, AUQPAKIUA, AUCHEPCHs, TOJHOE BHYTPEHHEE
orpaxenue, (oroanekrpuueckuii dpdext (horoaddexr), ampda- u Oera-pacnansl sAaEp, ramma-
U3Iy4YeHHUe siiep; pru3ndeckre NPUHIUITBI CHEKTPATBHOTO aHAIM3a U pabOTHI Jla3epa;

onpedensams HanpasieHue UHOYKYUU MASHUMHO20 NOJIsi NPOBOOHUKA C MOKOM, CUlbl Amnepa u cuivi
Jlopenya,

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

NPUMEHAMb OCHOBONONA2AIOWUE ACMPOHOMUYECKUe NOHAMUS, Meopuu U 3aKOHbl Ol aHAnu3a
U 00BsACHeHUsL  QU3UUECKUX NPOYeccos8, NPOUCXOO0AUWUX 6 36€30aX, 6 36E30HbIX  CUCMEMAX,
8 MedHC2AaKMUYEecKoll cpeoe; 08UNCEeHUS HeDeCHbIX mell, I80MI0YUL 36630 U BcenenHoll,

MPOBOAMNTH HCCIIEOBAaHNE 3aBUCHMOCTEH (M3UYECKUX BEJIWYMH C MCIIOIB30BAHUEM MPSIMBIX
W3MEPEHUil: TpPHU OSTOM KOHCTPYHPOBAaTh YCTAHOBKY, (UKCHUPOBATH PE3YJIBTATHl IONy4YSHHON
3aBUCUMOCTH (U3UYECKMX BEIMYMH B BUAE TIpapuKOB C y4€TOM aOCOJIOTHBIX HOTPEHIHOCTEH
M3MEpPEHUHl, IeNaTh BEIBOIBI 110 PE3YIIbTaTaM HCCIIeIOBAHUS;

MIPOBOANTH KOCBEHHBIE U3MEPEHUS (PU3MUECKUX BEITMUYMH; IPU STOM BBIOMpPATh ONTHUMAJIbHbBIN METO
U3MEpEHUs, OLIEHMBaTh aOCOJIIOTHBIE U OTHOCUTENbHBbIE IOIPEIIHOCTH MPSIMBIX U KOCBEHHBIX
U3MEPEHUN;

MIPOBOAMTD OIBITHI MO MPOBEPKE MPEAJOKEHHOW TUIOTE3bl: MIAHUPOBATh HKCIIEPUMEHT, cOOHUpaTh
HKCMIEPUMEHTAIbHYIO YCTaHOBKY, aHAJM3MPOBaTh IMOJYYCHHBIE pE3YJAbTaThl U JeJaTh BBIBOJ
0 cTaTyce NpPeI0KEHHOM TUIOTE3bI;

ONUCHIBAMb MEMOObL NOTYYEHUS HAYUHBIX ACMPOHOMUYECKUX 3HAHULL,

cobmoath mnpaBmiia O€30MaCHOTO Tpyla HpU IPOBEAECHUH HCCIENOBAHUN B paMKax y4eOHOro
OKCTIEPUMEHTa,  MPAKTHKyMa ¥ Y4eOHO-MCCIEeNOBATENILCKOW ¥ MPOEKTHOW  JICATEIIbHOCTH
C UCIIOJIb30BAHNUEM U3MEPUTENBHBIX YCTPOMCTB U 1a00paTOPHOro 000pyA0BaHMS;

pemarb pacy€THbIE 3a7aydl C SIBHO 3aJaHHON U HEsA8HO 3a0aHHOU @QU3UYECKOU MOOenblo. Ha
OCHOBAHMHU aHaJM3a yCJOBUS BBIOMpaTh (PU3UUECKHE MOJENH, OTBedarollue TpeOOBaHUAM 3ajlaud,
MPUMEHSTh  (OPMYJIBI, 3aKOHBI, 3aKOHOMEPHOCTH W IMOCTYJarhl (QHU3UYECKUX TEOpUd TpH
WCIOJIb30BAaHUM MAaTeMaTHMYECKUX METOAOB DPELICHHs 3aJad, NMPOBOIUTH pPacuéThl Ha OCHOBAHUH
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UMEIOIIUXCSl TaHHBIX, aHAIM3UPOBATh PE3YJAbTaThl U KOPPEKTHPOBATH METONbI PEUICHUS C y4ETOM
MOJTy4EHHBIX PE3yJIbTaTOB;

peliaTh KaueCTBEHHBIE 3a/lauu, TPeOyromue MPUMEHEHHsI 3HaHUH U3 Pa3HBIX Pa3lelioB IIKOJIBHOTO
Kypca GU3UKH, a makce uHmezpayuu 3HAHUll U3 Opyeux npeomemos eCmecnmeeHHo-HaAyYH020 YUKIA.
BLICIIPAUBAMY  JIOCUYECKYIO  YENOUKY — PACCYICOCHULl  C ONOpOl  HA  U3YYEeHHble  3AKOHbI,
3AKOHOMEPHOCMU U (puzuuecKue s8ienusl,

UCNONB308aMb  Meopemudeckue 3HAHUs Ol OOBSCHEHUsT OCHOBHLIX NPUHYUNOE  pabomvl
uMepumMenbHbiX NpUOOPO8, MEeXHUYECKUX YCMpPOoUCma U MmexHOL02ULeCKUX NPOYeccos;

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

aHanu3UpoBamsb U OYeHU8amsv MNOCLe0CmeUs OblMOBOl U NPOU3BOOCMBEHHOU  OesImelbHOCIU
YenoseKda, CEA3AHHOU C u3uuecKUMU Npoyeccamu, ¢ NO3UYULL IKONLO2UYECKOU 0e30nacHoCcmu,
npeocmasieHull 0 PAYUOHAIbHOM NPUPOOONONb308AHUY, A MAKICe PASYMHOM  UCHONb30BAHUU
OOCMUIICEHUL HAYKU U MEXHOI02Ull 0I5l OANIbHele20 PaA3sUmus 4elo08e4eckoco 0ouecmasd,
MPUMECHSTh pasjaudHbie  CIOCOOBI  PabOThl ¢ MHpOpManuend (U3HYSCKOTO  COACPIKAHHS
C WCITIOJIb30BAHUEM COBPEMEHHBIX HMH(DOPMALMOHHBIX TEXHOJOTHH: TPH O3TOM HCIIOJIB30BaTh
COBpeMEHHbIC MH()OPMAIMOHHBIC TEXHOJOTHH JIJIs TTOMCKA, NEePepaOdO0TKU U NMPEIbSIBICHUS yUeOHOU
Y HAYYHO-TIONYJSIPHOW ~ WH(OpMAaIMu, CTPYKTYPUPOBAHHUS U WHTEpIpeTanuu  WHOOpMAIUH,
MOJYYCHHOM W3 Pa3IMYHBIX MCTOYHUKOB; KPUTHUYECKH aHAIU3UPOBATH IMOJy4aeMY HH()OPMAIIHIO
Y OIICHMBATh €€ JIOCTOBEPHOCTh KaK HAa OCHOBE WMECIONIMXCS 3HAHWM, TaK W HA OCHOBE aHAIIM3a
HMCTOYHHMKA MH(POPMALINH;

NpPOSIBNAMb  OP2AHU3AYUOHHbBIE U NO3HABAMENbHbIE YMEHUs. CAMOCMOSIMENbHO20 NpUuobpemenus
HOBBIX 3HAHUIL 8 NPOYecce BbINOTHEHUsL NPOESKMHbIX U YUeOHO-UCCIe008amenbeKux pabom, padboTarb
B TPYIIEC C MCIOJHCHHEM pa3IMYHbIX COIHUAIBHBIX pPOJICH, IUIAHUPOBATh paboTy TPYIIIH,
paIMOHATILHO PACIIPENEITh JCATCILHOCTh B HECTAHIAPTHBIX CHUTYallUsAX, aJCKBaTHO OICHUBATH
BKJIQJI K&XKJIOTO U3 YYaCTHUKOB TPYIIIBI B PEIICHUE PACCMATPUBAEMOM MPOOIIEMBL;

nposBIANb MOMUBAYUIO K OVOVueli npoghecCUOHaIbHOU 0esimelbHOCMU N0 CHeYUATbHOCHSM (OU3UKO-
MeXHUYECKO20 npoghuns.



COAEPKAHUE YYEBHOI'O ITPEIMETA «®PU3UKA»

10 kaace

bazoBsIii ypoBenb (2 yaca)

YrayOnenusiii ypoBeHs (5 4acoB)

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

Tema 1. ®usnka U METOIbI HAYYHOTO Mo3HAHKS (6 YacoB)

Du3uka — Hayka o npupoze. Hayunble METOIBI MO3HAHUS OKPYKAKOLIETO MU-
pa. Posib sKCIieprMeHTa U TEOpUH B MPOLIECCE MO3HAHUS MPUPOJIbI. JKCIEe-pH-
MeHT B (pu3uke. MojenupoBanre (GU3NIECKUX SBICHUN U TIPOIIECCOB.
HayuHnble runore3sl. PU3nyecKue 3aKOHbI U TEOpHUH. | paHUIbl IPUMEHUMO-
cTH U3UIECKUX 3aKOHOB. [IpuHITMI cooTBEeTCTBUSA. PONIb M MecTO UMK B
(hopMHpPOBaHUY COBPEMEHHOW HAyYHOW KapTUHBI MUpPA, B IPAKTUIECKOM Jes-
TCJILHOCTH JTIOACH.

JlemoHcTpanuu 1. AHanoroBsie U U(POBLIC U3MEPUTEIIBHBIC TPUOOPHI, KOM-
[MbIOTEPHBIC JaTYUKHU

dusnka — (pyHIaMeHTanbHas HayKa o mpupoje. Hay4ynslii MeTos mo3na- Hus
1 METO/IbI MCCIICAOBAHUS (PU3MUECKUX SBJICHUN. DKCIIEPUMEHT U TEOPHUSB
[Ipoliecce Mmo3HaHus npupoibl. Habmonenre u s3kCciepuMeHT B (pU3HKeE.
Cnocobul uzmepenus Quzuieckux seauyur (AHaI02o8vie u Yyugdpoasuvle usme-
pumenvuvie npubOpsl, KOMIBLIOMEPHBLE damyuKossle cucmemvl). [loepewro-
cmu usmepenull puzuLecKux eIuduH (aOCOIOMHAsL U OMHOCUMENbHASL).
MonenupoBaHue (HU3UYECKUX SBICHUHN U IPOIIECCOB (MaTepHaIbHas TOUKa,
AOCOIOTHO TBEPIOE TEJI0, UACaTbHAS )KUIKOCTh, UJCANbHBIN a3, TOUeYHbIN
Bapsin). ['unoresa. dusnueckuii 3aK0H, TPAHULIBI €70 IPUMEHUMOCTU. DU3H-
ueckas Teopusi. Poib u Mecto puszuku B GOpMUPOBAHUN COBPEMEHHOM Hayu-
HOM KapTUHBI MUPA, B IPAKTHYECKON IEATEIbHOCTH JIFOJICH.
Yuenuueckuii sxcnepumenm, nabopamopmsie pabomul, NPAKMUKYM
1.  Hsmepenue cunvl moka u Hanpsaxicenus 8 yenu NOCMOSIHHO20 MOKa

NPUNOMOWU AHATIO208bIX U YUDPOBLIX USMEPUMETLHBIX NPUOOPOS.

2. 3naxomcmeo ¢ yughposotii nabopamopueii no guzuxe. Ilpumepwvl u3-

Mepe-HUsl (hU3UYeCKUX 8eIUUH NPU HOMOUU KOMNLIOMEPHBIX OAMUYUKO8.

Tema 2. Mexanuka (18 yacos)

Tema 2. Mexanuka (35 yacoB)

2.1 Kunemaruka (5 yacoB)

2.1 Kunemartuka (10 gacoB)
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Mexannueckoe JBHKEHHE. OTHOCUTEIBHOCTh MEXAHUYECKOTO JIBHXKECHHUS.
Cuctema otcuéra. TpaekTopus.

[lepemerieHue, CKOPOCTh (CpeaHsisi CKOPOCTh, MTHOBEHHAs! CKOPOCTb) M YCKO-
[pEHNE MaTepualbHOM TOYKH, UX IMPOEKIUU HA OCH CHUCTEMbI KoopauHar. Cio-
PKEHUE IIEPEMELLEHUN U CJI0KEHHUE CKOPOCTEH.

PaBHOMEpHOE U PaBHOYCKOpEHHOE MpsiMoJinHeitHOe aBrkenue. ['paduxu 3a-
BHCHMOCTH KOOPJMHAT, CKOPOCTH, YCKOPEHHUS, IyTH U IIEPEMEIICHNS MaTe- pU-
QIIbHOM TOYKU OT BPEMEHH.

CBoOoHOE TTaieHHe. Y CKOpeHHe CBOOOIHOTO MaIeHHUS.

KpuBosmHeliHOe ABMkeHUE. [[BUKEHUE MAaTEPUAIIBHON TOYKU 110 OKPY’KHO-
CTH C IOCTOSIHHOM 11O MOJYJIFO CKOPOCTBIO. YTJIOBAsi CKOPOCTb, JIMHEMHAs
ckopocTb. [lepron u yactora oOpaiieHus. LleHTpocTpemMuTenpHOE yCKOpe-

Mexanuueckoe aBmkeHHe. OTHOCUTENBHOCTh MEXAHUYECKOTO JIBHYKEHUSI.
Cucrema oTcyéra.

[ [psimas u obpamuas 3a0a4u MexaHuKu.

Paouyc-6ekmop mMamepuaibHol mo4KU, e20 NPoeKyuu Ha OCU CUCmeMbl KO-
opounam. TpaeKTopusl.

[lepemerienue, CKOPOCTh (CPEIHAS CKOPOCTh, MTHOBEHHAs CKOPOCTh) U YCKO-
[peHHE MaTepUaTIbHON TOYKH, UX MPOEKIUU Ha OCU CUCTeMbI koopauHat. Cio-
PKEHHE MTEPEMEILICHUIN U CII0KEHUE CKOPOCTEH.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSIMOJMHEIHOE IBUXKEHHE. 3aBHCH-
MOCTh KOOPAHMHAT, CKOPOCTH, YCKOPEHHUS W IMYTH MATePUAIBHONW TOUYKH OT
BpEMEHH U UX TpadUKU.

CBoOoaHOE majgeHue. YCKOpeHue CBOOOAHOTO MaAeHUs. /[eudiceHue mena,

Hue. Texnuueckue ycmpoucmea u npakmuyeckoe npumereHue. CIuaoMeTp,

OpouieHH020 N00 y2i0M K 20pU30HMY. 3a8UCUMOCTb KOOPOUHAM, CKOPOCMU
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IBUKEHUE CHAPSIOB, LIETIHBIE U peMEHHBIE TIEPEeIayn.
/lemoncmpayuu
1.  Mopaenb cUCTEMBI OTCUETA, MIUTFOCTPAINS KHHEMAaTHUECKUX XapaK-
TEPU-CTUK JIBUIKECHUS.
2. IIpeoOpazoBaHue NBMKCHHH C UCITOIB30BAHUEM ITPOCTHIX MEXaHU3MOB.
3. [lagenue Ten B BO3yXe U B pa3pesKeHHOM IIPOCTPAHCTBE.
4.  HaOGmoneHue IBWKECHHs TeJa, OPOIISHHOTO MO/ YIJIOM K TOPU30HTY U
rO-pU30HTAIIBHO.
5. 3mepenue yckopeHust CBOOOHOTO MaICHHUS.
6. HammpaBnienue ckopocTu mpu ABUKEHUU IO OKPYKHOCTH.
Yuenuueckuii sxkcnepumenm, nabopamopmsie pabomaol

1.  U3yuyeHue HEpaBHOMEPHOTO JIBHKEHUS C IIENBIO OMPEIeNIeHUs MIHO-
BEH-HOM CKOPOCTH.
2.  HccnemoBaHue COOTHOLICHUS MEXIY MYTSAMH, TPOHICHHBIMU TEIOM

3a MOCJIEA0BATEIbHbBIEC PABHBIC TPOMEXKYTKH BPEMEHH IPH PABHOYCKOPEH-
HOMJIBUKEHUHU C HAYAJIbHOW CKOPOCTHIO, PABHOU HYIIIO.

3. zydyeHnne nBMKCHUS MIApUKa B BI3KOH KUIKOCTH.

4. N3yuyeHne IBUKEHHS Tea, OPOIIEHHOTO TOPU30HTAIBHO.

U YCKOPEHUs. MAmepuanbHoll mouky om epemenu u ux epaghuxu. Kpuponunei-
HOE JBM)KEHHE. JBIKeHNE MaTepUaIbHON TOYKH 10 OKPYKHOCTH. YTJIOBast U JIH-
HeiiHast ckopocTh. [lepros u yacrora obpamenus. LleHTpocTpe-MuTenpHOe
(HOpMaJIbHOE), KacaTeNbHOE (TAaHTCHITHAIBHOE) U TIOJTHOE YCKOPEe-HUE MaTepH-
AJIbHOM TOYKH.

Texnuueckue ycmpoucmea u mexHoI02uiecKue npoyeccol: CIIuIoMeTp, IBH-
PKCHHE CHApSIOB, IEMHBIC, IecTepéHYarbie U pPEeMEHHBIC Iepelayd, CKo-
pocmuvle 1ugmot.

/lemoncmpayuu

Moienb CUCTeMBI 0TCYETa, MILTFOCTPAIMS KHHEMATHUECKUX XapaKTePUCTUK
TIBHOKCHUS.

Cnocobwi ucciedosanus 08UNCEHUIL.

U nnrocmpayus npedenbHoco nepexood u usmeperue MCHOBEHHOU CKOPOCHU.
[IpeoOpa3oBaHue NBUKCHHI C UCIIOIB30BAaHUEM MEXaHH3MOB.

[TageHre Ten B BO3IyXe U B pa3peKCHHOM IPOCTPAHCTBE.

HaOmroeHne qBrKeHuUs Tena, OPOIISHHOTO 0] YTJIOM K TOPU30HTY ¥ TOPH-
3OHTAIBHO.

HamnpaiieHne CKOpOCTH MPH IBUKEHUH 110 OKPY>KHOCTH.

/Ipeobpazosanue yenosoul CKopocmu 8 pedykmope.

Cpasnenue nymetl, mpaexmopuil, CKOpoCmel 08UNCEHUSL 00HO20 U MO20 JHce
mesa 6 pazupix cucmemax omcuéma.

Yuenuueckuit sxcnepumenm, nabopamopnwie pabomol, npakmuxym 3yde-
HUE€ HEPAaBHOMEPHOTO JBIKEHUS C IIENIbI0 ONpeAeNIeHIs] MTHOBEHHONCKOPO-
CTH.

U3 mepenue yckoperust npu NpiMOJUHENHOM PABHOYCKOPEHHOM OBUNCEHUU
10 HAKIOHHOU NIOCKOCTU.

Vccnedosanue 3a8UcuMoOCmuy nymu om 8pemeHu npu pasHoyCKOPEHHOM O8U-
DICeH UL

3mepenue yckopeHus c80000H020 NadeHus (PeKoMeHOO0BAHO UCNONb308d-
Hue yugposoti 1abopamopuu).

3ydyeHune ABMXKEHUS Tella, OpPOIIEHHOTO TOpPH3OHTalIbHO. [Iposepka euno-
mesbl 0 NPAMOL NPONOPYUOHATLHOU 3ABUCUMOCIU MeNCOY OATbHOCMbIO NO-

1éma u HAuaIbLHOU CKopocmbio meild.

2 o .
3pecb U ganee NPUBOAUTCA PACLIMPEHHbIN nepeveHb N1abopaTopHbiX PAabOT 1 OMNbITOB, U3 KOTOPOTO YYUTENb AeNaeT BbiIGop N0 CBOEMY YCMOTPEHMIO ¢ y4ETOM BbibpaHHoro YMK v umetowerocs o6opygosaHms.
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/13yuenue 08udiCeHUss mena no OKPYHCHOCIU C NOCMOAHHOU HO MOOYIIO CKO-
pocmuio.

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

2.2 Jlunamuka (7 4yacoB)

2.2 lunamuka (10 gacoB)

[IpuHiun otHocuTensHOoCTH ["anunesd. Ilepoiii 3akon HetoTona. Muepuuans-
HbIC CUCTEMBI OTCUETA.
Macca tena. Cuna. [Ipunuun cynepnosunuu cwi. Bropoit 3akon HerotoHa
JUIsl MaTepuaibHOM TOYKH. TpeTuil 3akoH HbroTOHA 11 MarepuanibHBIX TO-
YECK.
3akoH BcemupHoro taroreHus. Cuna tspkectu. IlepBas kocMuueckast cko-
[POCTb.
Cuna ynpyroctu. 3akoH ['yka. Bec Tena.
Tpenue. Bunbl Tpenust (mokos, ckonbxeHus, kaueHus). Cumna tpenus. Cyxoe
Tpenue. Cria TpeHUsI CKOJIBKEHUS U cuita TpeHus nokos. Koaddurment tpe-
Huys. Cuila CONPOTUBIICHUS NIPU ABUKEHUU TeJIa B AKUIKOCTH WIH rase.
[locTynarenbHoe U BpallaTeabHOE ABMKEHUE aOCOIIOTHO TBEPIOTO TeNa.
MOMEHT CUJIbI OTHOCUTENIBHO OCH BpateHus. [limeuo cuibl. YcioBus paBHO-
BecUs TBEPIOIO Tea.
Texnuueckue ycmpoiicmea u npakmuieckoe npumenerue: MOIIUITHUKY,IBU-
PKEHNE UCKYCCTBEHHBIX CITyTHHKOB.
/lemoncmpayuu
. SIBrIeHMEe nHEpUUH.
. CpaBHEHUE Macc, B3aUMOJICHCTBYIOIINX TEN.
. Bropoii 3akoH HeroToHa.
. U3mepenue cuil.
. Croxenue cui.
. 3aBUCHUMOCTH CHIIBI YIIPYTOCTH OT JIe(hopMaInu.
. HeBecomocTth. Bec Tena npu yCKOpEeHHOM MOABEME WM MAJCHUMU.
. CpaBHEHUE CUII TPEHUS IOKOSI, KAUEHUS M CKOJIb)KEHUS.
. YcnoBus paBHOBecus TBEpAOTO Tena. Buabl paBHOBecusl.
Yuenuueckuit sxcnepumenm, nabopamopnwvie pabomot

1. V3y4eHue nBrkeHUs OpycKa 1Mo HAKJIOHHOM MIOCKOCTH.

2. UccnenoBanue 3aBUCHMOCTH CHJT YIIPYTOCTH, BOSHUKAIONIUX B MIPYKHHE

O©oOo~NOoO Ok WNBEF

[lepBriii 3akoH HproToHa. MHepimanbuble cucTeMbl oTcuéra. [IpuHuun oT-
HocutenbHOCTU ['anmunes. Heunepyuanvhvie cucmemvl omcuéma (onpede-
1enue, npumepol).

Macca tena. Cuina. [IpuHuun cynepno3uuuu cuil.

BTopoii 3akoH HeloTOHA /114 MaTepuaibHOM TOUYKH.

Tpernii 3akoH Hpl0TOHA 1J11 MaTepuaibHbIX TOYEK.

3aKOH  BCEMHUPHOTO TSTOTEHUS. IKEUBANEHMHOCMb 2PAGUMAYUOHHOU
U UHEPMHOU MACCHI.

Cuna TsDKEeCTH. 3a8UcUMOCmb YCKOpeHUs c80000H020 NAOEHUsL OM BblCOMbL
HAO nogepxHocmvlo NiaHemvl U om 2eozpaguieckou wupomsl. /leudxcenue
HeOecHblx men u ux cnymuukos. 3akonvl Kennepa. llepBas xocmuueckas
CKOPOCTb.

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

Cuina Tpenusi. Cyxoe TpeHue. Cuiia TpeHHUs! CKOJIbKEHUS U Cuila TPEHUs MOo-
kost. Koaddumument tpenusi. Cuna COnmpOTUBIEHUS TPH JIBMIKEHUU TeJa B
PKUJIKOCTU WM Ta3e, eé 3a8UcUMOChb Om CKOPOCHU OMHOCUMENbHO20 O8U-
biceHus.

/[asnenue. [ uopocmamuueckoe daenenue. Cuna Apxumeoa.

Texuuueckue ycmpoucmea u mexHolo2U4ecKue npoyeccuvl: TOAINNIHUKY,
IIBUKEHUE UCKYCCTBEHHBIX CITYTHUKOB.

/lemoncmpayuu

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

[/ [punyun omHocumenrbHOCmu.

[Kauenue 06yx yunuHopoe unu wapos pasHol Maccvl ¢ 0OUHAKOBbIM YCKO-
peruem omnocumenbHo HeUHepYUaIbHOU CUCeMbl OMCYeéma.

CpasHenue pasnooelicmayroujeli NPUIONCEHHbIX K Mmely CUll ¢ npouszsede-
HUeM MAcCbl mena Ha e20 YCKOpeHUue 8 UHEPYUATbHOU cucmeme omcuéma.
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1 pe3MHOBOM 00pasIie, OT Ux Je(opMaIuy.
3. MccnenoBanue ycaoBuii paBHOBECHS TBEPOIO Tella, UMEIOIIEro OCh Bpa-Iiie-
HIA.

[Pagerncmeo cul, 03HUKArOWUX 8 pe3yibmame e3aumooeticmeus mei. zmepenue
lwacc no ezaumooeticmeuio.

Hegecomocmep.

Bec Tena nmpu yCKOPEHHOM MOIBEME U TTaJICHHN.

[ [enmpobedicHble MexaHu3Mbl.

CpaBHEHHUE CHJI TPEHUS TIOKOSI, KAYCHUS U CKOJIbKCHHUSI.

Yuenuueckuii sxkcnepumenm, navopamopnsvie pabomot, npakmuxym 3sme-
[PCHIE PAaBHOICHCTBYIOIIEH CHII ITPH IBHYKEHUU OpycKa 110 HAaKJIOHHOUIIIIOCKO-
CTH.

/Iposepka cunomesvl 0 HE3ABUCUMOCTIU BPEMEHU OBUINCEHUsL OPYCKA NO
HAKIOHHOU NIOCKOCMU HA 3A0AHHOE PACCMOsIHUE 0N €20 MACCHL.
ccnenoBanie 3aBUCMMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIUX B MPYXKHHEH
[PE3NHOBOM 00pasIe, OT uX JeGopMalnu.

U3yuenue 08UdICeHUsL CUCTIEMbL e, C83AHHbIX HUMbIO, NEPEKUHYMOUL Ye-pe3
né2Kuti O10K.

H3mepenue koaghghuyuenma mpenus no eeiuyune y2no6020 kodghguyu-
enma sasucumocmu F,,,(N).

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

U3yuenue 0sudCeHUst 2py3a HA 84Ty C MPEHUEM.

2.3 Craruka tBepaoro tena (5 yacos)

AOcomoTHO TBEpmoe Teno. IloctymarenpbHoe W BpamiaTeIbHOE JBUKCHUE
TBEPAOro Tena. MOMEHT CUiIbl OTHOCUTENIBHO OCH BpaileHus. [linedo cuibl.
CnojxeHue Cwil, NPUJIOKEHHBIX K TBEpHOMY Teny. LleHTp TsbkecTtu Tena.
YcnoBus paBHOBecus! TBEPAOro Tena. Y CToiuMBOe, HEycToiunBOe, Oe3pas-
ITNYHOE PAaBHOBECHE.

Texnuueckue ycmpoticmea u mexHOIO02UYECKUe nNpoyeccovl. KPOHUITEHH,
CTPOMUTENBHBIN KpaH, pelE€TuaThle KOHCTPYKIUH.

/lemoncmpayuu

Y cnoBus paBHOBecus. Bupl paBHOBeECHS.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomut, npakmuxym Vccne-
TOBaHME YCIIOBHUI paBHOBECHs TBEPAOIO Tella, UMEIOIIEro OCh Bpa-IlEHUs.
KoHCTpyHpoBaHHE KPOHIITENHOB U PACYET CHJI YIPYTOCTH.
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3yueHre yCTOMUYMBOCTH TBEPIOTO TEJa, MMEIOIIETO TII0MIA b OTIOPHI.

2.3 3aKoHbI cOXpaHeHHs B MexaHuKe (6 yacoB)

2.4 3akoHbl coxpaneHust B MmexaHuke (10 yacos)

MIMIysibC MaTepuaibHOM TOUKH (T€a), CUCTEMbI MaTepHAIbHBIX TOUeK. M-
[1yJIC CHJIBI U U3MEHEHHE UMITYJIbCa TEJIA.
3aKOH COXpaHEHMsI UMITYJIbca. PeakTUBHOE IBUYKEHUE.
Pabota cuibl. MOIHOCTD CHIIBL
KnHeTnueckas sHeprust MaTepuaibHOM Touku. Teopema 00 U3MEHEHUU KU -
HETUYECKOM SHEPIUU.
[TorennuansHas sHeprus. [loTeHnuanpHas sHeprus ynpyro 1eopMupoBaH-HON
pyxuHbl. [loTeHnnanbHas sHeprus Tena BOIU3M noBepxHoctu 3emiid. [loten-
[[1aJIbHbIE M HEMOTEHIMAIbHbIE CUIbl. CBsI3b PAaOOTHI HEMOTEHLIUANIb-HbIX CHUJI C
I3MEHEHNEM MEXAHUYECKOM 3HEPIruu CUCTEMBI TeJl. 3aKOH CO- XpaHEHHS MeXa-
HUYECKOW SHEPTUU.
Ypyrue u Heynpyrue CTOJIKHOBEHUS.
Texnuueckue ycmpoiicmea u npakmuyeckoe npumeHeHue. BOIOMET, KOIep,
[IPY>KUHHBIN TUCTOJIET, JBUKEHUE PAKET.
Vlemoncmpayuu
1. 3akoH coxpaHEeHUs UMITYJIbCA.
2. PeakTHBHOE JIBUXKEHUE.
3. Ilepexo mOTEHIMATBHON SHEPTHH B KWHETUYECKYIO 1 0OpaTHO.
Yuenuueckuit sxcnepumenm, nabopamopnvie padomot
1.  H3yuenue aOCOIIOTHO HEYNIPYTOro yJaapa ¢ HOMOIIBIO IBYX OJUHA-
KOBBIXHUTSIHBIX MasiTHUKOB.
2.  HccnenoBaHue cBS3U pabOThI CHIIBI C U3MEHEHHEM MEXaHUUYECKON
SHEP-THUH TeJla Ha IPUMEPE PACTSHKEHUS PE3UHOBOTO XKTIyTa.

MIMITyibC MaTEpUAIBHONM TOUYKH, CUCTEMBI MATEpUAIbHBIX TOYEK. [[enmp
vacc cucmemsbl MamepuanbHulx mouek. Teopema o 0gudiceHuu yeHmpa
lmacc.

MIMITyJIbC CHIIBI M U3MEHEHHME UMITYJIbCA TEJIA. 3AKOH COXPAHEHUS UM-
[yJbca.

PeakTBHOE NBHIKEHUE.

(Momenm umnynvca mamepuanorot mouku. Ilpedcmasnenue o coxpaneruu
MOMeHmMa UMNYIbCA 8 YEHMPATbHBIX NOJIAX.

PaGoTa criibl Ha MaJIOM U Ha KOHEYHOM TiepeMeIeHun. [ paguueckoe
npeocmasienue pabomsi cuibl. MOITHOCTD CHIIBI.

Kunernueckast 3Heprusi MaTepuaabHOU TOUkU. Teopema 00 M3MEHEHUUKUHE-
TUYECKOM SHEPTUU MaTePUAIbHON TOUKHU.

[loTeHManbHbIE U HEMOTEHIUANIbHBIE CUIbl. [lomenyuanvras suepeus. 1lo-
meHyUaNbHas SHepeUs Ynpy2o 0eghopmupo8antou npyxcutnsl. Ilomen- yu-
anvHas sHepeuss mena 6 0OHOPOOHOM 2pasumayuorHnom noe. [lomenyu-ano-
Has SHepeus mena 8 2pasumayuOHHOM nojie 0OHOPOOHO20 Wapa (6Hympu u
eHe wapa). Bmopas kocmuueckas ckopocmo. Tpembvs kocmude-ckas cKo-
pocmo.

CBs3b pabOTHI HEMOTEHIMATIBHBIX CHJI C U3MEHEHHEM MEXaHUYECKOM 3Hep-
TUU CUCTEMBI TeJl. 3aKOH COXPAHEHUSI MEXaHUYECKON SHEpTUH. Ynpy-eue u
Heynpyaue cmoKHOBEeHUs.

Ypasnenue bepnynnu 015 udeanvbHou H#CUOKOCMU KAK Cle0CmEue 3aKOHACO-
XpaneHus MexanuyuecKkol IHepeuu.

Texuuueckue ycmpoticmea u mexHoio2udeckue npoyeccuvl: NBIKEHUE pa-
KeT, BOJOMET, KONEpP, MPYNKUHHBIM MUCTOJET, eupockon, guayproe kama-
HUe Ha KOHbKAX.

/lemoncmpayuu

3aKOH COXpaHEHUs UMIysibca. PeakTuBHOE nBMKeHUE. M3mepenue mouy-
HOCMU CUbL.

3 menenue snepauu mena npu cogepuienuu pabomeol.

B3anMHble npeBpalieHuss KUHETUUECKOW U MOTEHUUATbHON SHEPTUil mpu
NeiCTBUM Ha TENO CHJIbI TSDKECTH U CUilbl ynpyroctu. Coxpanenue sHep-
euy npu c60600HOM NAOEHUU.
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Yuenuueckuit sxcnepumenm, nabopamopnuvie pabomul, npaKmuKym
1. U3mepenue umnynvbca mena no mopmo3HOMY NYyniu.
2. Usmepenue cunvl mseu, ckopocmu Mooenu 1eKmpomoouis u MOuwHo-
cmu cuibl mseu.
3. CpasHeHue usmeHeHUs UMRYIbCA Mea ¢ UMNYIbCOM CUTHL.
4. Hccrnedosanue cOXpaneHust UMNYIbCa Npu Ynpyeom 63aumoo0eiicmaull.
5. Usmepenue kunemuueckou sHepeul meia no mopmo3HOMy nymu.
6. CpasneHnue usmeHeHUuss NOMEHYUANbHOU IHEPSUU NPYHCUHBL C PAOOMOU
CUbL MPEHUsL.
7. Onpeoenenue pabomvl cUbl MPeHUsi NPU O8UNHCEHUU MeJld NO HAKIOHHOU
NIOCKOCMU.

Tema 3. MonekyssipHas pusuka u TepMoanHaMuka (24 gaca)

Tema 3. MonekysisipHas ¢pusuka u TepMoauHamuka (49 gacos)

3.1 OCHOBBI MOJICKYJIIPHO-KHHETHYECKO# TeoprH (9 yacoB)

3.1 OCHOBBI MOJICKYJIIPHO-KHHETHYECKO# Teopuu (15 yacon)

(OCHOBHBIE NOJOXKEHUS MOJIEKYJISIPHO-KUHETUYECKOW TEOPUHU U UX OIBITHOE
ob6ocHoBaHue. bpoyHoBckoe nBuxenue. Auddysusa. Xapakrep ABHKCHUS U
B3alMOJCICTBHUS YacTHL BenlecTBa. MoJenn CTpOeHMsI ra3oB, KUAKOCTEN U
TBEPABIX T€T U 00BICHEHUE CBONCTB BEIIECTBA HA OCHOBE 3TUX MOJEIIEH.
Macca u pasmeps! Mosiekyil. KonndectBo BemectBa. [loctosiHHas ABoraapo.
TerutoBoe paBHOBecue. Temnepatypa u e€ nzmepenue. lllkana remneparyp
[lenbcust. Monens uneanbHoro raza. OCHOBHOE ypaBHEHHE MOJIEKYIISIPHO-
KMHETUYECKOW TeOpuH HealbHOoro raza. AOCoIt0THas TeMIeparypa Kak mMe-
[pa cpeiHel KMHETUYECKOW SHEPTUH TEIJIOBOIO ABM)KEHNUS YaCTHULL rasa.
[[Ixana remneparyp KenbBuHa. ['a30BbIe 3akOHBI. Y paBHEHHE Menaerne-
eBa—Kuaneiipona. 3akoH /lansToHa. M30mpouecchl B HaeaIbHOM Tase ¢ Mo-
CTOSIHHBIM KOJIMYECTBOM BellecTBa. [ paduyeckoe mpencraBieHue n30mnpo-
[1IeCCOB: M30TEpMa, U30X0pa, H300apa.

Texnuueckue ycmpoticmea u npakmuyeckoe npumeHerue: TepMOMETp, 6apo-

MeTp.
/lemoncmpayuu
1. OMBITHI, JOKA3BIBAIOIINE TUCKPETHOE CTPOSHUE BEIECTBa, GOTO-

rpaduUMOJIeKyJl OPraHUYECKUX COSAMHEHUM.
2. OnbITh! IO U QY3UH KUAKOCTEH U Ta30B.
3. Mozenb GpOyHOBCKOTO IBUKEHHUS.

4. Monens onbita lllTepHa.

OCHOBHBIE TIOJIOKEHUST MOJIEKYIIApHO-KHHeThuueckoil Teopun (MKT), nx
orbITHOE 0o0ocHOBaHue. [{uddys3us. bpoyHoBcKoe BIKeHHE. XapakTep
TBUKCHMS U B3aMOJICHCTBUS YacTHI] BellecTBa. MoJenu CTpOSHHS Ta30B,
PKUJIKOCTEN U TBEPABIX TeNl U 0OBSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE
bTHX Mojeneil. Macca u pazMepsl MoJiekyn (atomoB). KonudecTBo Bere-
ctBa. [locrosiHHas ABoraapo.

TerioBoe paBHOBecue. Temmneparypa u criocoOs! €€ n3mepenus. [lkana
remnepatryp Llenbcus.

Mogenb naeanbHoro raza B MKT: yacTuilbl raza ABUKYTCS XaOTHUECKUU

HE B3aUMOJICHCTBYIOT APYT C IPYTOM.

["a30BbIe 3aKOHBI. YpaBHeHue MeneneeBa—KianeiipoHa.

AOcomtoTHas TemnepaTypa (mkaia remneparyp Kenbsuna). 3akon Jlass-
TOHA.

30mporiecchl B U1€aTbHOM Ta3e ¢ MOCTOSTHHBIM KOJTMYECTBOM BEIIECTRA.
['pacduueckoe mpencTaBiIeHHE U30MPOIIECCOB: U30TEPMa, U30X0pa, U30-

Oapa.

CBsI3b MEX]1y JaBJICHUEM U CPEIHEN KHHETUYECKOM SHEpruel mocTyna-Telb-
HOTO TEIJIOBOTO JBMXKCHHS MOJIEKYJI HICAIbHOTO ra3a (OCHOBHOE YpaBHEHHE
MKT uneanbHOrO rasa).

Ces13b abconromuot memnepamypvl mepMOOUHAMUYECKOU CUCTEMbL CO CPeO-Hell

KUHEMU4ecKol 3Hep2ueﬁ nocmynamelbHoco menjiloo2co osudiceHus eé
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S. OnbITHI, JOKA3bIBAIOIINE CYIIIECTBOBAHUE MEKMOJIEKYIISIPHOTO
B3alMO-CHCTBHUS.
6. Mozenb, WILTIOCTPUPYIOIIAsk IPUPOAY AaBJICHUS ra3a Ha CTEHKU COCY/a.
7. OnbIThI, WUTIOCTPUPYIOIINE YPaBHEHHUE COCTOSIHUS UJI€AbHOIO T'asa,
U30-TIPOLIECCHI.

Yuenuueckuii 3xcnepumenm, nabopamopnsie padomal

1. Onpenenenne Maccsl BO3yXa B KJIACCHOM KOMHATE HA OCHOBE U3Me-
peHniio0bEMa KOMHATBI, AABJICHUS U TEMIIEPATYphl BO3yXa B HEMl.
2. VccnenoBanue 3aBUCHMOCTH MEXAY ITapaMeTpamMu COCTOSIHUS pas-

PCKEH-HOTO rasa.

yacmuy.
Texuuueckue ycmpoticmea u mexHono2uyecKue npoyeccol:. TepMOMeTp, Oa-
[POMETP, noIyUeHue HaHOMAmepualos.

/lemoncmpayuu

Moenu IBUKEHHS YaCTHII BELIECTBA.

Moiens OpOYHOBCKOTO JBUKCHHS.

B110eoponuk ¢ 3anucsio peaibHo20 OpOYHOBCKO20 OBUINCEHUS.

Jlnddysus sxuaKocTeit.

Monenb onbiTa LlTepHa.

[IpuTsykeHnEe MOJIEKYIL.

Mojenu KpUCTaIINYeCKUX PEMIETOK.

Habutoienue u uccieoBaHue U30MpOIECcCOB.

Yuenuueckuii sxcnepumenm, nabopamopnuie pabomut, npakmuxym Hcce-
Dosane npoyecca yCmaHo8/eHUss Menjio8020 pasHo8ecUs npu men-1000mexe
Lveorcoy eopsueti U X0100HOU 80001

U3yuenue uzomepmuiecko2o npoyecca (peKkomeHO008aHo UCNOIb308AHUE
yughposoil 1abopamopuu).

U3yuenue uzoxoprozo npoyecca. M3yyenue uzobapHozo npoyecca.

/Iposepka ypasHenus: COCMOsHUSL.

3.2 OcHoBBI TepMouHaMuKH (10 gacoB)

3.2 OcHoBbl TepMoauHamMuKH (20 yacos)

TepmonnHamMu4deckas cuctemMa. BHyTpeHHsIS SJHEprus TEPMOJUHAMUYECKON
CUCTEMBI U cr1oco0bl €€ n3MeHeHus. KonndecTBo TemoTs! 1 pabora. BHyT-
[PEHHsI DHEPrUs OJHOATOMHOI'O MIEAIBHOIO ra3a. Buabl remionepenayuu:
TeIONPOBOIHOCTh, KOHBEKIMS, U3TyYEHHE. Y IeJIbHAs TEIIOEMKOCTh Be-
iecTBa. KonuuecTBo TEMIOTHI IPH TEIJIONEpEAAYE.

[lonstre 06 agnabatHoM mnpouecce. [lepBblil 3aKkoH TepMoauHamMuku. [Ipu-
MEHEeHHEe MEePBOT0 3aKOHAa TEPMOAMHAMHUKHU K M3omporeccam. ['padudeckas
MHTEeprpeTalys paboThl rasa.

Bropoii 3akoH TepmoanHamMuKku. HeoOpaTuMocTh MpoLeccoB B MpUPOIE.
TernnoBsie MamuHbl. [IpuHIIUTIBEI 1eCTBUS TETUIOBBIX MammH. [Ipeodpazo-
BaHUs SHEpruM B TernoBbix MammHax. KII/] remmoBoii mammnsl. [ukn Kap-
HOo u ero KII/I. Dxonornyeckue npo0daemMbl TEMIOIHEPTETUKH.

Texnuueckue ycmpoucmea u npakmuyeckoe npumeHerue: IBUraTtelb BHyT-
[pPEHHETo cropaHusi, ObITOBOI XOJIOAUIBHUK, KOHIULIUOHED.

/lemoncmpayuu

Tepmoounamuuecxas (T/]) cucmema. 3aoanue enewnux ycnosuti o T/] cu-
cmembl. Buewinue u snympennue napamempuni. Ilapamempor 1/] cucmemol
Kak cpeOHUe 3HaA4eHUsl BeUYUH, ONUCHIBAIOUUX e€ COCOsHUE Ha MUKDO-
CKONUYECKOM YpOGHe.

[Hynesoe nauano mepmoounamuxu. Camonpouseonvrnas peraxcayus T/] cu-
cmembl K Mmenio8oMy pagHo8ecuio.

Mopenp uaeaqTbHOTO ra3a B TEPMOJMHAMHUKE — CHUCTEMa ypaBHEHUH: ypaB-
HeHne MenneneeBa—KnanelipoHa ¥ BbIpaKEHUE NIl BHYTPEHHEH SHEPTUH.
Y cnoBus MPUMEHUMOCTH 3TOM MOJIENIM: HU3Kash KOHIICHTPAIIUS YaCTHUII, BBI-
COKHE TeMmneparypbl. BeipaxkeHue 111 BHYTpEHHEH SHEPrUM OJHOATOMHOTO
1ealIbHOTO Ta3a. Keazucmamuueckue u necma-
muyeckue npoyeccul.

DnemMeHTapHas paboTa B TepMoAMHaMuKe. Berurcnenue paboTsl o rpaduky
Mporiecca Ha pV-auarpamme.

Temnonepenaya kak cnoco0d U3MEHEHUs! BHYTpeHHeH sHeprun T/ cuctemsr
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1.  l3MeHeHue BHYTpEHHEH SHEpruU Tela MpH COBEPIICHUH paObOTHI:
BBUIET IPOOKH U3 OYTBUIKH 110/ AEHCTBUEM CKAaTOrO BO3yXa, HArpEeBaHUE
a¢upa BIaTyHHOU TpyOKe MyTEM TpeHHUs (BHICOIEMOHCTPALIHS).
2.  V3MeHeHMe BHYTpEHHEH sHEpruu (TeMIeparypsl) Tejaa pU TeIIo-
nepe-gave.
3. OmnsIT N0 amabaTHOMY PACIIMPEHUIO BO3/yXa (OIBIT C BO3AYIIHBIM
Or-HUBOM).
4. Mojenu napoBoil TypOMHBI, ABUraTelsi BHYTPEHHETO CTOPaHUs, peak-
TUB-HOT'O JIBUTaTEIs.

Yuenuueckuit sxcnepumenm, nabopamopnuvie padomot

1. I3mepeHue yeabHON TEIIOEMKOCTH.

0e3 coBepieHus: paboTsl. KoHBeK1IMs, TEIIONPOBOJHOCT, n3nydeHue. Ko-
myecTBO TEIOTHl. TermnoéMKOCTh Tena. YoenvHas u monapras menio- ém-
Kocmu eewjecmsa. Ypaenenue Maiiepa. Y ienbHast TENI0TA CTOPAHUS TOM-JIU-
Ba. Pacuér konmuecTBa TeIIOTH Npu Terionepenaue. [loustue o6 anua-
O0atHOM TIporiecce. [1epBrlil 3aKOH TEPMOJMHAMUKY. BHYTpeHHSs SHEpTrusl.
KosruecTBo TEII0TH U paboTa Kak Mepbl U3MEHEHUs1 BHyTpeHHel snepruu T /]
CHUCTEMBI.
BTopoii 3aK0H TEpMOIMHAMUKH JJI1 PABHOBECHBIX IIPOLIECCOB: Yepe3 3a/1aH-
HOe paBHOBecHOE cocTostHue T/l cucTemMbl IPOXOIUT €IUHCTBEHHAS a/lna-
0ara. AGCONIOTHAs TeMIieparypa. BTopoii 3aKk0H TepMOIMHAMHKH [T HEPaB-
HOBECHBIX IMPOILIECCOB: HEBO3MOXKHO MEPEAATh TEIUIOTY OT 0oJiee XO- TOTHOTO
rena kK 6osee HarperoMy 6e3 kommneHcanuu (Knaysnyc). HeoOparu-mocts
[IPUPOAHBIX MTporieccoB. [IpHHIMITBI 1eHCTBUS TEMIOBBIX MAIIIKH.
KII. Makcumansuoe 3nauenue KIIJI. [{ukn Kapno. Dxonoruueckue ac-
[IEKTHI HCIIOIb30BaHMsI TEIJIOBBIX ABUTaTeNell. TernnoBoe 3arpsa3HeHne OKpy-
PKArOIIEN Cpedbl. Texnuueckue ycmpoti-
cmea u mexHoo2uyecKue npoyeccsvl: XONOAUIbHUK, KOHAUIIUOHED, TU3eIIb-
HBII 1 KapOIOPAaTOPHBIN IBUTATENHN, NAPO6Asi MYyPOUHA, NOJLyYeHUe CePXHU3-
Kux memnepamyp, ymunuzayus « menioevixy» 0mxo008 ¢ UCNONb308aHUEM
mensi06020 Hacoca, ymuausayusi OUoOp2aHuiecKko2o moniuea 0is evipa-
OomKu «mennogouy u snekmposnepeuu. lemoncmpayuu

1. I3meHeHue Temneparypsl pH a1uadaTHYecKoM paclIMpeHHH.

2. Bo3aymiHoe orHUBO.

3. CpaBHEHUE Y/IETHHBIX TETIOEMKOCTEH BEIIIECTB.

4. CriocoObl U3MEHEHUS BHYTPEHHEN SHEPTUu.

5. UccnenoBanue aanabaTHOTO MIpoIiecca.

6. KomnvromepHovie MoOdenu meniogulx ogueamernetl.
Yuenuueckuii sxcnepumenm, nabopamopnuie pabomol, npakmukym

1. 3mMepeHue yAeIbHON TEIIIOEMKOCTH.

2. Uccneoosanue npoyecca ocmviéanus eeujecmsa.

3. Uccneoosanue aouabamnoeo npoyecca.

4. U3yueHue 83aumocsesa3u IHepUU MEHCMOTIEKVIAPHO20 83aUMOO0eUCEUs.
1 memnepamypol KUNEHUsI HCUOKOCME.

3.3 ArperaTtHbie cocTostHus BerectBa. Pa3opbie mepexoas! (5 yacos)

3.3 ArperartHbie cocTosiHus BemecTBa. Pa3oBbie nepexobl (14 yacos)

[TapooOpazoBanue u koHaeHcanus. Mcnapenue u kunenue. AOCOIIOTHAS U

[TapooOpa3zoBanue u KoHAeHcanus. Micnapenue u kumnenue. Y neabHas
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OTHOCHUTEIIbHAs BJIAXKHOCTb BO3ayxa. HacwlllleHHBINM nap. YaenbHas Ten-
mota mapooOpazoBaHus. 3aBUCHUMOCTh TEMIEpaTyphl KUIEHUS OT JlaBje-
HUS.
TBépnoe Teno. Kpucrammmaeckue u amopdHbie Tena. AHU30TPOIHS CBOMCTB
Kpuctaios. Kunakue kpucramuibl. CoBpeMeHHble MaTepuasl. [1naBienue u
KpucTayuM3anus. Y 1enbHas Temiora miasieHus. Cyonuma-1us.
YpaBHEHUE TemI0BOro OajiaHca.
Texnuueckue ycmpoucmea u npaxmuyeckoe npumereHue: TArpOMETP U MCU-
XPOMETP, KaJIOPUMETP, TEXHOJOTUH MOJTYyUEHHUS] COBPEMEHHBIX MAaTEPHU-aJIOB,
B TOM YKCJI€ HAHOMAaTEpPHUAJIOB, U HAHOTEXHOJIOTUH.
/lemoncmpayuu
1. CgoiicTBa HaCHILIEHHBIX MTAPOB.
2. Kunenne npu MOHMWKEHHOM JIaBJICHUH.
3. CriocoObI M3MEpEHUs BIAKHOCTH.
4. HabmoneHre HarpeBaHus U IUIaBJICHUS KPUCTAJUIMYECKOTO BEIIECTBA.
5. JleMoHCTpaLus KpUCTAILIIOB.
Yuenuueckuit sxcnepumenm, nabopamopnsvie pabomot
1. VI3mepeHne OTHOCUTENBHOM BIIaXKHOCTH BO3/1yXa.

TEIUIOTa apooOpa3oBaHusI.

Haceimiennblie u HeHachIeHHbIE Taphl. KauecTBeHHAas 3aBUCUMOCTD TJIOT-
HOCTH U JIaBJICHUS HACBILIIEHHOTO Mapa OT TEMIIEpaTyphl, UX HE3aBUCHU-
MOCTb OT 00bEMa HACBILIIEHHOTO Mapa. 3aBUCUMOCTh TeMIIepaTyphl KHUIIE-
HUSI OT JABJICHUS B KUJIKOCTH.

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

/[echopmayuu meépoozo mena. Pacmsoicenue u cocamue. Cosue. Mooynw
FOnea. Ilpeden ynpyeux degpopmayuii.

Tennosoe pacuwupenue scuokocmetl u meepovix mei, 00bEMHOE U TUHEll-
Hoe pacuiupenue. AH2apMOHU3M MEno8blX KOLEOAHUL Yacmuy euecmea
KaK npuyuHa mensio8o2o pacuiupenus mei (Ha KaiecmeeHHOM YPOBHe).

[ Ipeobpazosanue snepeuu 8 hazosvix nepexodax. Ypasnenue meniogozo
bananca.

/logepxnocmuoe nHamsicenue. Koagguyuenm nogepxnocmnozo namsoice-
Hus. Kanunnsapueie senenus. /lagneHue noo UCKPUBIEHHOU NOBEPXHOCMbIO
breuoxocmu. @opmyna Jlannaca.

Texuuueckue ycmpoticmea u mexHoao2uyecKue npoyeccyl: KuaKue Kpu-
CTaJUTIbI, COBPEMEHHBIE MaTEPHAIIBI.

Ulemoncmpayuu

TermoBoe pacmupenue. CBOMCTBaA HACHIIIEHHBIX MapoB. Kunenne. Kune-
HU€ [TPU TOHWKEHHOM JIaBJICHUU.

/3 mepenue cunvl nogepxHocmuo2o Hamsxcenus. Onvimol ¢ MbLIbHbIMU
naénkamu.

Cmauueanue. Kanunnapuole aenenus. Mooenu HenblomoHo8CKoU HUOKoO-Cmu.
CriocoObl U3MepeHus BIaKHOCTH. McclienoBanne HarpeBaHus U TUIaBlie-
HUSI KPUCTALTNYECKOTO BEIIECTRA.

Buowvl dechopmayuil. Habnrooenue manvix oegpopmayuti. Yuenuueckuii
hKcnepumenm, 1ad6opamopnsle padomol, npakmukymlizyuenue 3axo-
HOMepHoCcmell ucnapenus HeuoKocmell.

3 mepenue yoenvHoli meniomsl niasieHus abod.

/13yuenue ceoucme HacblWeHHbIX Napos.
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3MepeHue aOCOMOTHOM BIAYKHOCTH BO3/IyXa U OIIEHKA MacChl TApOBB
[TOMEIICHUH.

I 3mepenue Koaghpuyuenma nosepxHOCMHO20 HAMANCEHU.

3mepenue mooynsa FOnea. Uccrnedosanue 3asucumocmu degpopmayuu pe-3u-
H06020 0OpA3Ya OM NPUTLOINCEHHOU K HEeMY CUTBL.

Tema 4. DnextponuHamuka (22 yaca)

Tema 4. Dnexrpoaunamuka (54 vaca)

4.1 Dnexrpocraruka (10 gacoB)

4.1 Dnextpuyeckoe mose (24 yaca)

DneKTpu3anus Tea. DJIEKTPUYEeCKUi 3apsaf. [IBa BHAA 2JIEKTpUYECKUX 3a-
psinoB. [IpOBOJHUKH, OUAJIEKTPUKUA M NOIYIPOBOAHHMKH. 3aKOH COXpaHe-
HUS QJIEKTPUUYECKOrO 3apsja.
B3aumoneiictBue 3aps10B. 3akoH Kynona. ToueuHbli 35eKTprUUecKuii 3a-
psin. Dnexkrpudeckoe noje. Hanpspk€HHOCTh anekTpudeckoro nosst. [Ipun-
L(UII CYNIEPIIO3ULIMN NIEKTPUUECKUX TOJIeH. JINHUY HANPSKEHHOCTH DIIEK-
TPUYECKOTO MOJIS.
PaboTa cui anekrpoctaruyeckoro nosist. [lorennuan. Paznocts norenmua-
10B. [IpOBOHUKY M TUAIEKTPUKU B 3IEKTPOCTATUYECKOM Moiie. Juamex-
TpUYecKasi IPOHULIAEMOCTb.
DnekTpoéMkocTh. KonneHcaTop. D1eKTpo€MKOCTb INIOCKOr0 KOH/IEHCa-TOpa.
DHEeprus 3apsHKEHHOI0 KOHAEHCATopa.
Texnuueckue ycmpoticmea u npakmuyeckoe npumeHeHue. SIEKTPOCKOIL,
PIIEKTPOMETP, DJIEKTPOCTATHUECKas 3alllMTa, 3a3eMJIEHHE 3JEKTponpHOo-
[POB, KOHAECHCATOP, KONUPOBAJIBHBIN aIlllapaT, CTPYWHBIA IPUHTED.
/lemoncmpayuu

1. YcrpoiicTBO U pUHIMI JEHCTBUS 3JIEKTPOMETPA.

2. BzaumopeiicTBre HadIeKTPU30BAHHBIX TeEJl.

3. DAeKTpuvecKoe MmoJie 3apsHKEHHBIX TeJ.

4. IIpOBOTHUKY B JIEKTPOCTATUYECKOM T0JIE.

5. DnekTpocTaTuyeckas 3amuTa.

6. JIMDIIEKTPHUKH B DJIEKTPOCTATHUECKOM TIOJIE.

7. 3aBUCUMOCTb JIEKTPOEMKOCTH TIIOCKOTO KOH/IEHCATOpa OT TUIOIIAAN

ITIaCTUH, paCCTOAHHUA MEXKIY HUMU U }IHSHeKTqueCKOﬁ IIPOHUIIACMOCTH.

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

DNIeKTpU3alus Te U €€ MPOsIBICHUS. DJIEKTpUUecKuil 3apsa. JlBa Buaa
PIEKTPUYECKUX 3apsAoB. [[pOBOAHUKH, TUAIEKTPUKU U TOJTYIPOBOJHUKH.
DNIEMEHTAPHBIN ANEKTPUYECKUH 3apsil. 3aKOH COXPAHEHHUS JIEKTpUYe- CKO-
o 3apsija.

B3anmopeiictBue 3apsanoB. Toueunsie 3apsabl. 3akoH Kynona. Dnexkrpuye-
ckoe nosie. Ero feiictBre Ha anekTpuueckue 3apsapl. Hanps:k€HHOCTD iiek-
Tpryeckoro noJst. [lpoOusiii 3apsn. JIMHUN HaPS-KEHHOCTH AIIEKTPUUECKOTO
rosi1. OJHOPOIHOE NEKTPUUECKOE MOJIE.

[loTeHIMATBHOCTD 3JIEKTPOCTATUUECKOI0 MoJjs. Pa3HOCTh MOTEHLIMATIOB U
HarnpsbkeHue. [loTennmanbHas 3Heprus 3apsaa B 3J1€KTPOCTATHUECKOMIIO-

ne. [loTenuuan anexTpocraTuueckoro nojst. CBs3b HaPSHKEHHOCTH

[10JIS ¥ Pa3HOCTH MOTEHITUAIOB AJIs DJIEKTPOCTATUYECKOTO MOos (KaK of-
HOPO/JHOI'0, TAK U HEOJHOPOJAHOTIO).

[ IpyHIMI CYTIEPIO3UIIMH MIEKTPUIECKUX MOJIEH.

[/ lone moueunoeo 3apsioa. [lone pasnomepro 3apsixcennoti cghepui. Ilone pas-ro-
lMepHo 3apsicenno2o no oo6vémy wapa. Ilone pasHomepHo 3apsaxicentoll 6ecko-
Heunou niockocmu. Kapmunvl aunuii nanpsisxcénnocmu omux noneu

U DKBUNOMEHYUATILHBIX NOBEPXHOCMELL.

[IpOBOAHUKHN B 3JEKTPOCTATHUECKOM I0J€. Y CIOBHUE paBHOBECHUS 3apsi/IOB.
JIUpIEeKTPUKU B 3JEKTPOCTATHUECKOM ToJie. JudnekTpuyeckas mpoHHUIlae-
MOCTbH BEILIECTBA.

KonzaeHcarop. D1eKTpoEMKOCTh KOHAEHCATOPA. DIEKTPOEMKOCTb TNIOCKOTOKOH-
eHcaropa.

I lapannenvroe coedunenue konoencamopos. [lociedosamenvhoe coeoune-Hue
KoHOeHcamopos. JHEPrus 3apsHKEHHOr0 KOHIEGHCaTopa.

/[guoicenue 3apAHCeHHOl Yacmuybl 8 0OHOPOOHOM leKmpuyeckom nose. Tex-
HUYecKue yCmpoucmea u mexHoa02udecKue npoyeccsl: SIEKTPOCKOII, AIEKTPO-
METp, AJIEKTPOCTATHUECKAs 3aIMTA, 3a3EMJICHHE AIEKTPONIPHOOPOB,
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KOHICHCATOPHI, 2eHepamop Ban de I paaga.

/lemoncmpayuu

Y CTpOHCTBO M MPUHITUIT ACHCTBUS JIEKTPOMETPA. DIICKTPUUYECKOE TOJIe 3a-
[PSKCHHBIX [APUKOB. DIEKTPHUECKOE MOJIE ABYX 3apsSKCHHBIX IIJIACTHH.
IMooenv snekmpocmamuyeckozo eenepamopa (Bawn oe I paaga).
[IpOBOAHUKH B SJCKTPHUECKOM IOJIC. DICKTPOCTATHUSCKAS 3aIUTA.
Yempoticmeo u Oeticmeue koHOeHcamopa NOCMOSHHOU U NEPeMEeHHOU EM-
Kocmu.

3aBHCUMOCTH 3JIEKTPOEMKOCTH TUIOCKOTO KOHJIEHCATOPa OT IUIOIA/H IJia-
CTHH, PACCTOSTHUS MEKy HUMHU M TUAJICKTPUICCKON MTPOHUIIAEMOCTH.
DHEprus AJIEKTPUIECKOTr0 MOJIs 3apsHKEHHOT0 KOHIEHCATOPA.

3apsoxka u pazpsioka KoHOeHcamopa uepes pe3ucmop.

Yuenuueckuit sxcnepumenm, nabopamopnuvie pabomot, npaxmuKym
Oyenka cu 83auMo0eticmeus 3apsAHCeHHbIX mell.

[Habno0enue npespawjenus s3Hep2uu 3apsriCeHH020 KOHOeHCamopa 6 IHep-
U0 U3TYYeHUs

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

Konoencamopos. Hccnedosanue paspsioa KoHoeHcamopa uepes pe3ucmop.

4.2 TlocTostHHBIHM 3mekTprueckuil Tok. TOkH B pa3HbIX cpeaax (12 yacos)

4.2 TToCTOSTHHBIIH dIIeKTpHUeCKHii TOK (24 yaca)

DIEKTPUYECKUM TOK. Y CIIOBHSI CYIIECTBOBAHUS IIEKTPUIECKOTO Toka. Mc-Tou-
Huky Toka. Cuna Toka. [locTosHHBI TOK.

Harmnpspxenue. 3akod Oma 1151 yyacTKa HEeTH.

DJIEKTPUUYECKOE CONMPOTUBIICHUE. Y AETBbHOE COTPOTUBIICHNUE BEIIECTBA.
[TocnenoBarenbHOE, MApAIIIETBHOE, CMEIIAHHOE COEAMHEHNUE IIPOBOIHH-

KOB.

PaGora anektpudeckoro Toka. 3akoH J[xoyns—IJIennia. MomHocTh dJiek-
TPUYECKOTO TOKA.

/1C 1 BHyTpeHHEE CONPOTUBIECHUE UCTOUYHUKA TOKA. 3aKkoH OMa /17151 oJI-HOU
(3aMKHYTOMI) 25IeKTpuueckoi renu. KopoTkoe 3aMbIKaHue.

DNEKTPOHHAsE POBOJUMOCTH TBEPJBIX METAJIOB. 3aBUCUMOCTb CONPO-THB-
TeHrsT MEeTauIoB OT TemmepaTypsl. CBEpXIIPOBOAUMOCTb.

DJIEKTPUUECKUN TOK B BakyyMme. CBONCTBA 3JIEKTPOHHBIX ITyYKOB.

Cuna toka. [TocTossHHBIN TOK. Y CI0BHS CYIIECTBOBAHUS IIOCTOSIHHOTO
pbiexkTpudeckoro Toka. Mcrounuku Toka. Hanpsokenne U u DJ1C E. 3akon
OMa 11 yyacTKa LIETIH.

DIIEKTPUUECKOE COMPOTUBIICHHE. 3aBUCUMOCTh COITPOTHUBIIEHUS OJJTHOPOI-
HOTO MPOBOJIHUKA OT €0 JJIMHBI U TUIOIIAIU TIONIEPEUYHOT0 CEUEHUS.

Y nenbHOe CONMPOTUBIICHNE BEIIECTBA.

[locnenoBarenbHOE, MapalieIbHOE, CMEIIAHHOE COEIWHEHUE MPOBOJHU-
KoB. Pacu€r pasBeTBIEHHBIX 2ekTpuueckux nenei. [lpasuna Kupxeoga.
PaboTa snexkrpuyeckoro Toka. 3akoH Jxoyns—IleHna.

MOIIIHOCTD AJIEKTPUYECKOTO TOKA. Tennogas mowHocms, 8vlioensemas Ha
pesucmope.

OJIC u BHyTpeHHEE CONMPOTHUBIICHHE HMCTOYHWKA TOKAa. 3akoH Oma s
[MOJTHOM (3aMKHYTOM) 3JIEKTpUUECKOU 1enu. MOIHOCTh UICTOYHUKA TOKA.
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[TonmynpoBoauuku. COOCTBEHHAS U TPUMECHASI TPOBOAMMOCTE TIOTYIIPO- BO-
HuKOB. CBolicTBa p—N-niepexoaa. [1omynpoBoHUKOBBIE PUOOPHI. DIEKTPH-
UECKU TOK B PACTBOpAX M paciuiaBax 3JEKTPOJUTOB. DIEKTPOIH-THUECKAs
mcconuanus. JIeKTPOIIn3.

DIEKTPUUECKUN TOK B razax. CaMOCTOATEIbHBINA U HECAMOCTOSTENIbHBIAPA3PSL.

Mounnus. [lnazma.
Texnuueckue ycmpoucmea u npakmuyeckoe npumeHenue . aMInepMeTp, BOJb-
TMETP, PEOCTaT, UICTOYHUKH TOKA, HJIEKTPOHArpeBaTeIbHbIC TPUOOPHI,IIEK-
TPOOCBETUTENBHBIE IPUOOPHI, TEPMOMETP CONPOTUBIICHUS, BAKYyM- HbIH JH-
0[1, TEPMUCTOPHI ¥ (POTOPE3UCTOPHI, TOTYIPOBOJHUKOBEIHN MO, TaJIbBaHUKA.
/lemoncmpayuu

1. VI3smepeHue CHITbI TOKA U HATIPSKEHHSL.

2.  3aBUCHMOCTH CONPOTHBICHHS IUIHMHIPUYECKUX MPOBOJHHUKOB OT

JUIMHBI, TUIOIAAM TTONEPEUHOro CEYeHUs U MaTepuaa.

3. CMenranHO€ COeIMHEHHUE TPOBOIHUKOB.

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

MEHTa U OIIEHKa BHYTPEHHETO COIIPOTHBIICHUSI.

5. 3aBHCHUMOCTb CONPOTUBICHUS METAIIOB OT TEMIIEPATYpPHI.

6. IIpoBOAMMOCTB DIIEKTPOJIUTOB.

7. HckpoBoii pa3psii M MPOBOJUMOCTb BO3TyXa.

8.  OnHOCTOPOHHSASA MPOBOJMMOCTD JHOAA.
Yuenuueckuit sxcnepumenm, nabopamopnusie padomut

1. VI3y4yeHune cMeIIaHHOTO COeMHEHUS pE3UCTOPOB.

2. N3mepenne D/1C ucToyHMKA TOKA U €r0 BHYTPEHHET0 COMPOTHUBIICHHUS.

3. HabOurotenue anexTposmsa.

KopoTkoe 3aMbIkaHue.

[Konoencamop 6 yenu nocmosinHo2o mokd.

TexHuueckue ycmpoucmea u mexHoar02uiecKue npoyeccyl: aMnepMmeTp,
BOJILTMETP, PEOCTAT, CYETUYMK IICKTPUICCKON SHEPTHH.

/lemoncmpayuu

3MepeHre CHITBI TOKa W HAMIPSDKEHUS.

Vccneoosanue 3aeucumocmu Cutbl MOKA OM HANPANCEHUs O/ pe3ucmopa,
1aMNbl HAKATUBAHUS U CEEMOOUOOA.

3aBUCHMOCTB COMPOTUBIICHUS IMJIMHAPUYECKUX MPOBOJHUKOB OT JJINHBI,
[JI0111a]TA TTOTICPEYHOTO CEYCHHS M MaTepHalia.

Vccnedosanue 3aeucumocmu Cuiibl MOKA Om CONPOMUBIeHUSI NPU NOCMO-5H-
HOM HANPSJICEHUU.

[Tpsimoe nzmepenue D/IC. KopoTkoe 3aMbIkaHNe TaTbBAaHUIECKOTO JJIe-
MEHTa U OIICHKa BHYTPEHHETO CONMPOTUBIeHUs. Cnocobsl coeouHenus uc-
mounuxos moka, /[C bamapeil.

Vccnedosanue pazHocmu nOMeHYUanio8 mexcoy noocamu UCMoYHUKA
moxa om cuivl MoKa 8 yenu.

Yuenuueckuii sxcnepumenm, nabopamopmusie padomot, NPAKMUKYM
ccrneoosanue cmeuianno2o coeoOuHerust pe3ucmopos.

U3 meperue yoenbHo2o conpomueieHus npo8oOHUKOS.

ccneoosanue 3agucumocmu Cutbl MOKA OM HANPAXCEHUs OJisL AAMNbIHAKAIU-
Ganusl.

Veenuuenue npedena uzmepenuss amnepmempa (6onrommempa). Iamepe-
Hue DJ1C 1 BHYTpEeHHETO COMPOTUBIICHUS HCTOUHUKA TOKa. HMccredosanue
Basucumocmu I/[C eanveanuueckoco snemenma om epe-meHu npu KOpom-
KOM 3aMbIKAHULU.

Vccrneoosanue pasnocmu NOMeHYUanN08 mexcoy noacamu UCMOYHUKA
moka om cuivl Moxa 6 yen.

ccneoosanue 3a8uUcUmMoCmu noe3Hol MOWHOCMU UCMOYHUKA MOKA OM
CUIbI MOKA.

HaluroieHune anekTponusa

4.3 Toxu B pa3HbIX cpenax (6 yacoB)

DIIEKTpUYECKasl MPOBOAUMOCTh PAa3JIMYHBIX BEIECTB. DJIEKTPOHHAs IPO-
BOAMMOCTB TBEPBIX METAJIOB. 3aBUCUMOCTh COITPOTUBIIEHUS! METAJLIOB OT
reMieparypbl. CBEpXIIPOBOAUMOCTD.
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DIEKTpUUECKUH TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyukoB. [Toiy-
poBoHUKU. COOCTBEHHAsI U IPUMECHAs IPOBOIUMOCTh MOJIYIIPO- BOJIHU-
KoB. CBolicTBa p—N-niepexoxaa. IloxynpoBoHIKOBEIE TPUOOPHI. DIEKTPH-
YECKHUI TOK B IEKTPOJIUTAX. DIEKTPOIUTHYECKAs AUCCOLMALUS. DIEKTPO-
mu3. 3akonbl Dapanes i ANEKTPOIN3a.

DIIEKTPUYECKHM TOK B razax. CaMoCTOSATEIbHBIN U HECAMOCTOSTEIbHBIN
[pa3psn. PasinuHble TUIIBI CAMOCTOSATENBHOIO paspsaa. Monnus. I1nazma.
Texnuueckue ycmpoiicmea u npakmuyeckoe npumeHerue: razopa3psaaHble
TaMITbI, SJIEKTPOHHO-JIyueBasi TpyOKa, MOJIyIPOBOAHUKOBBIE IPUOOPHI:
11O/, TPAH3UCTOP, (POTOANO/, CBETOANO/; TaJbBaHUKa, pauHUPOBAHHE
Me/1, BHIIUIABKA aJIFOMUHUS, JIEKTPOHHASI MUKPOCKOIIHSI.

Vlemoncmpayuu

3aBUCUMOCTb COITPOTUBIIEHUS] METAJIOB OT Temreparypsl. [IpoBonuMocTsb
PJIEKTPOJIUTOB.

3akonvl anexkmponuza @apaodes. Uckposotl pa3pso u nposoouMocnsv 603-
0yxa.

CpasHenue npogooumocmu Memaiios u noaynpo8oOHUKOS.
OAHOCTOPOHHSISI TPOBOAUMOCTD AUOAA.

Yuenuueckuii sxcnepumenm, nabopamopnuie pabomol, npakmuxym
Habmtonenue snextponusa. Mzmepenue 3apada 00Ho8aneHmHo20 uona. Hc-
criedosanue 3a8UCUMOCIU CONPOMUBTIEHUS MEPMOPEIUCOPA OM meM-nepa-

mypoi.
CHamue 8onbm-amnepHol Xapakmepucmuku ouooa.

OU3NYECKUU ITPAKTUKYM (16 gacoB)

Cnocobvl uzmepenus Gusuyeckux GeluyuH ¢ UCHONb308AHUEM AHATIO208bIX U
UUPDPOBLIX  UIMEPUMETLHBIX NPUOOPOE U KOMNBIOMEPHbIX OAMYUKOBbIX CU-
cmem. Abcontommuvle U OmMHOCUMENbHBIE NOZPEUHOCIIU USMEPEHU (OUBUYECKUX
senuyun. Oyenka epanuy nocpeuHocmell.

/IposedeHue KOCBEHHBIX U3MepeHUll, UCCIe008aHull 3a8ucumocmelt Qusu-
YeCKUX BeIUYUH, NPOBEPKA NPeOlONHCEHHbIX 2unome3 (8blOop u3z pabom,
ONUCAHHBIX 8 MEMAMUYECKUX pasz0enax «Yuenuueckuu skcnepumenm, na-
Oopamophbvie pabomol, NPAKMUKYM»).

Pe3seps (2 vaca)

Peseps (10 yacoB)
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TemaTnveckoe nianupoBanue Kypca 10 kiace

bazoBsIii ypoBeHb (2 yaca)

Yray6nenusiii ypoBeHs (5 4acoB)

HUUecKoro aBmkeHus. Cucrema orcuéra. Tpaekro-
pus. [Tepemenienne, CKOPOCTh (CPEIHSS CKOPOCTh,
MIHOBCHHAsI CKOPOCTh) M YCKOPEHUE MaTepUAbHOM

[TOYKH, UX IIPOCKIUH HAa OCH CUCTEMBI KOOPAHWHAT.

Koi-B0 [Tema: ®@u3uKa M MeTOAbI HAYYHOT0 MO3HAHUS 2/54 Koi1-BO
4acoB yacoB
1 du3nka — Hayka o npupone. Hayunsie MeTozs! 11o-
3HAHUS OKpYXkaromiero Mupa. Posib sxkciepumenTa u
TEOPHH B MIPOIIECCE MO3HAHUS MPUPOJIBL. DKCIIEpU-
MeHT B pusuke. MoaenupoBanue GuU3ndecKux sipiie-
HU 1 IPOLIECCOB.
JlemoHcTpanuu 1. AHajIoroBbie U HU(PPOBBIE U3Me-
pUTEIbHBIE TPUOOPHI, KOMITBIOTEPHBIC JATYHKH.
1 Hayunsle runore3pl. Gu3ndeckue 3aKOHBI U TEOPUU.
["paHUIbl IPUMEHUMOCTH (PU3NYECKUX 3aKOHOB.
[IpuHiun coorBercTBus. Poib n Mecto gpusuku B
(bopMUPOBaHUN COBPEMEHHOW HAyYHOU KapTHHBI
MUpa, B TPAKTUYECKON JCATEILHOCTH JIFOICH.
Cnocobul uzmepenus usuieckux eeauyun (AHaI0208bie U Yu@dposvle usmepu- 1
menbHble NPUOOPLI, KOMNBIOMEPHbLE 0amUUKossie cucmemsl). Iloepewnocmu u3-
lMepenull husuueckux senuyut (abCoOMHas U OMHOCUMETbHAS).
Mooenuposanue usuyeckux aeieHutl u npoyeccos (MamepuanbHas mouxa, ao- |1
CONIIOMHO MBEPA0e Meno, UOEAIbHASL HCUOKOCMb, UOeAIbHbIU 2a3, MOYeYH bl 3d-
D510).
Ulabopamopnas paboma: Hzmepenue cunvt moka u Hanpsaxcenus 6 yenu nocmo- |1
SIHHO20 MOKA NPU NOMOWU AHANI0208bIX U YUDPOBBIX USMEPUMENbHBIX NPUOO-
pos.
Tema: Mexannka  18//354
Kunemaruka 4/104
1 Mexaandeckoe aBmkeHne. OTHOCHUTENFHOCTh MeXa-
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CnoxeHHe epeMEILIEHUI U CII0)KEHUE CKOPOCTEM.
PaBHOMEpHOE U PaBHOYCKOPEHHOE NMPSMOJIMHENHOE
nBIoKeHue. I'paduky 3aBUCUMOCTH KOOPAUHAT, CKO-
DOCTH, YCKOPEHUS, IyTH U NepEMELICHUs MaTepU-
QJIbHOI TOYKH OT BpeMeHu. CBOOOJIHOE Na/IeHNE.

Y ckopeHre CBOOOHOTO T ICHUS.

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

KpuBonuneitnoe nrxeHue. [IBukeHne MaTepuaib-

HOM TOUKH 10 OKPYXHOCTHU C IIOCTOSIHHOM 10 MOJTYJIIO

CKOPOCTBIO. YTJIOBast CKOPOCTh, INHEHHAs! CKOPOCTb.

[lepron u yactora obOpaieHus. LlenHTtpocTpemMuTesns-

HOE YCKOpEHUe

UlaGopaTopHas pabota: M3yueHue HepaBHOMEP- HOTO

[TBUKEHUSI C LIEJIBIO ONPEIEICHUSI MTHOBEHHOU

CKOPOCTH.
. [Jenmpocmpemumenvroe (HopmanbHoe), KacamelvbHoe (maneenyuaibroe) u noi- |1
HOe yCKopeHue MamepuaibHoU MoKy
Peutenue 3aday 1
Ulabopamopnas paboma: Hccnedosanue 3agucumocmu nepuooa oopawerus kouu- |1
ueCcK020 MAAMHUKA OM €20 Napamempos

lunamuka 7/10u+

[IpuHIMIT oTHOCUTENBbHOCTH ["anunes. [lepBslii 3a-

KoH HproToHa. IHEeprmanbHble CHCTEMBI OTCYETA.

Macca Ttena. Cuna. [IppHIMn cynepnosuuuu cui.

Bropoii 3akoH HeroTOHA 111 MaTepUanbHOM TOUKH.

Tpernii 3akoH HprOTOHA I MaTepuanbHbIX TOUYEK
Heunepyuanvusie cucmemvl omcuéma (onpedenenue, npumepul). Bec mena, osu- |1

DICYULECOCA C YCKOPERUEM
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Cratuka (1 u3 4) Cnoowcenue cu, NPULOHCEHHBIX K MEEPOOMY MEY.

Cratuka (2 u3z 4) Llenmp msoicecmu mena.

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

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

IKBUBAIEHMHOCb 2PABUMAYUOHHOU U UHEPMHOU MACChl. 3A8UCUMOCTb YCKOpe-
HUs C60O00H020 NAOeHUsL OM 8bLCOMbL HAO NOBEPXHOCBIO NIIAHEMbL U OM 2e02Pa-
buueckoti wupomul. /lgudsicenue HebecHvlx men u ux cnymiukos. 3akonvl Kennepa.

/[asnenue. [ uopocmamuyeckoe dagnenue. Cuna Apxumeoa

Peutenue 3a0a4 o meme «,ZZuHamuka»

Tpenue. Buabl TpeHus (IOKOs, CKOJIbKEHUS, Kade-
Hust). Cuna Tpenus. Cyxoe Tpenue. Cuia TpeHus
CKOJIbKEHUS U cuiia TpeHus nokos. Koapounuent
TpeHust. Cuila CONpOTUBIIEHUS TP JBUKEHUH TENa
B KMJIKOCTH WJIU Ta3e.

[locTynaTenbHO€E U BpalllaTelbHOE IBHKEHUE adco-
ITFOTHO TBEPIOTO TENA.

MOMEHT CUJIbI OTHOCUTENIBHO OCH BpalleHus. [lineuo
CUJIBL. Y CIIOBHSI pABHOBECHS TBEPIOTO TENA.

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

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

[ Ipakmuxym « M3mepenue pasHooeticmsayroweli cuil npu 08UdHCeHuy 6pycka no
HAKIOHHOU NIOCKOCTUY

UTaGopaTopHnas pabota «lccnenoBanue ycioBuii pas-
HOBECHsI TBEPAOTO Tella, HMEIOIIETO OCh BPAIIICHUS.

(Cratuka 4 u3 4) JlaboparopHas pabota «/3ydeHue yCTOMYMBOCTH TBEPIOTO

[TCJIa, UMCIOILCTO IJIOIIAaJlb OIOPHL.»

3aKoHbI cOXpaHeHus1 B MexaHuke 6/10
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MIMIysibc MaTEpUaIbHOW TOUKH (TEJa), CHCTEMBI Ma-

TepUabHbIX TOYEK. IMITyNIbC CUIIB U N3MEHEHHE UM-
MyJbca Tela. 3aKOH COXPAHEHUS UMITyJbca. PeakTus-
HOE JIBUKCHHE

Momenm umnynvca mamepuanvrou mouxu. Ilpeocmasnenue o coxpamenuu mo-
Menma uMnyioca 6 YeHmpanibHblX NOJAX.

/[enmp macc. Teopema o 0sudiceHuu yenmpa macc.

Peuienue 3a0a4 no meme «3axKomu COXPAHEHUSL UMNYlibCca»

[PaGoTa cribl. MOIIIHOCTE CHITBL.

KuHetndeckas sHeprus MaTepuainbHol Touku. Teo-
peMa 00 M3MEHEHUN KMHETUIECKOM SHEPTHH.

Paboma cuivl Ha MaioM U Ha KoHeuHoM nepemewjenuu. I paguyeckoe npedcmag-
neHue pabomsl CUTbL.

/ [pakmukym « M3mepenue umnyioca mena no mopmMo3HoOMY nymu. »

[ Ipakmukym «H3mepenue umnynvca mena no mopmo3HOMY NYMU.»

[loreHunanpHas sHeprus. [loTeHnHanbHas SHEPTrUs
yrpyro nedopMupoBaHHOM NpykuHbL. [loTeHITHAB-
Hast SHEprus Tesa BOIU3u noBepxHocTH 3emiu. [lo-
TEeHI[MAIbHbIE U HEMOTEHIMaIbHbIE CUIIbl. CBS3b pa-
0OTHI HETIOTEHIIMAJIBHBIX CUJI C U3MEHEHHEM MeXaHU-
UECKOM YHEPTUH CHCTEMBI TEIl

KonTtponbHast pabota «CoxpaHeHUST MEXaHUIECKOM
PHEPTUU.» YTIPYrUe U HEYNPYrue CTOIKHOBE-
Hus.«3ydueHre abCoI0THO HEYIPYToro yaapa cro-
MOIIIBbIO ABYX OJIMHAKOBBIX HUTSHBIX MasiTHUKOB)

[ lomenyuanvHas snepausi meia 8 0OHOPOOHOM 2pasumayuoHHom none. Ilomen-
YuanvbHas dHepeUs mena 6 2pasumayuOHHOM noie 0OHOPOOHO20 Wapa (6HYMpU u

GHE wapa). Bmopaﬂ KOCMU4YecKasl CKopocmbo. Tpembﬂ KocmudecKkas CKopocCnib.
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Ypasenenue bepnynnu 0ns uoeanvHoul H#HuoOKoCcmu Kaxk ciedcmeiue 3aKoHa coxpame-
HU MeXAHUYEeCKOU IHepIUl.

Ulabopamopnas paboma « Onpeoenenue pabomol CUibl MPEHUs NPU OBUNCEHUU
mena no HaKIOHHOU NAOCKOCIU. »

Tema: MoaekysipHasi pusnka u TepMoauHaMuka 24/49

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

(OCHOBHBIE TIOJIOKEHUS MOJIEKYJIIPHO-KMHETUUECKOM
TEOPHUH U UX OINBITHOE 000CcHOBaHUE. bpoyHOBCKOE
nBrokenue. uddysus. Xapakrep 1BUKEHUS U B3au-
MOJECMCTBUS 4acTHI] BelecTBa. Mozenu cTpoeHus ra-
30B, JKUAKOCTEH U TBEPABIX TNl U 0OBACHEHUE CBOWCTB
BEILECTBA HA OCHOBE 3TUX MOJEIIECH.

Macca u pazmepsl MoJiekyn. KonnuecTBo BelecTsa.
[loctosinnas ABoragpo. TemnoBoe paBHoBecue. TeM-
reparypa u e€ usmepenue. lllkana remneparyp Llens-
cust

|Pewienue 3a0a4

|Pewenue 3a0au

[Konmponvnas paboma «{unamuxa. Cmamukay.

Monens naeanbHoro raza. OCHOBHOE ypaBHEHUE MO-
Ky pHO-KMHETUYECKOW TEOPUU UJICAIbHOTO Ta3a.

AOCOIIOTHAs TEMIIEpaTypa Kak Mepa CpeHel KuHe-
TUYECKON YHEPTUU TEIIOBOIO JBUKEHUS YaCTHULL
rasa. [lIxana temneparyp KenpBuHa.

IMooenv uoeanvrozo easza 6 MKT: uacmuywl 2aza 08UHCYmMcs Xaomuyecku u He
63auUMO0eticmayom opye ¢ Opyeom

Cea3b abconomuol memnepamypsbl mepmMoOUHAMUYECKOU CUCTEMbl CO CpeOHell
KuHemuueckol sHepeuell NOCmynamenbHo20 Mmeni08020 0BUINCEHUSL €€ Yacmuy
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Pewenue 3a0ay no meme « OcHosnoe YpaeHerRue MOJI@KyJZﬂpHO-KUH€muV€CKOﬁ
meopuuy

["a30BbIe 3aKOHBI. YpaBHeHUEe MenaeneeBa—Kiia-
neiipona. 3akoH JlanbroHa

I/I30npoueccm B nJ€aJIbHOM ra3c€ € riIOCTOAHHBIM KO-
JTHYCCTBOM B€IICCTBA

[ Ipakmuxym « M3yuenue uzomepmuyecko2o npoyecca (peKomMeHo08aHO UCNOIb30-
sanue yugposoul rabopamopuir). »

[ Ipakmuxym « M3yuenue uzomepmuyeckoeo npoyecca (PeKomMeHO008aHO UCNONIb30-
sanue yughposoil 1abopamopuu). »

Peuwenue 3a0ay no meme «l azoevie 3aKOHbLY

["paduueckoe nmpeacTaBiIeHUE U30IPOIIECCOB: U30-
TepMma, 130Xopa, n300apa.

JlaGopatopHas pabota: OnpezeseHre Macchl BO3yXaB
KJIACCHOM KOMHATe Ha OCHOBE U3MEpEeHH 00bEMa
KOMHATBI, 1aBJICHUS U TeMIepaTypbl BO3/lyXa B HEll.

UlaboparopHas padora «3ydenue nzo0apHOro mporecca

Peutenue 3a0ay no meme «H3onpoyeccuvl 6 udeanbHom eaze ¢ NOCMOAHHbIM KOlU-
uecmeom eewecmsa. I paghuueckoe npedcmasierue u30nNPoOYeccos: U30mepma,uzo-
xopa, uzobapay

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

Ob6o6warowuii ypox no meme «OcHOBbL MONEKYIAPHO-KUHEMUUECKOU MeOPUL»

OcHoBbI TepmoauHamuku 10/20

TepMmoanHaMuueckas cuctema. BHyTpeHHsIs 3Heprus
TEPMOJIMHAMHYECKON CHCTEMBI U CITIOCOOBI €€ n3Me-
HeHus. KomuuecTBo TemoTsl U paboTa.

BHyTpeHHSsI SHEprusi 0THOATOMHOT'O UJI€aIbHOTO
rasa.

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

COCMOsIHUE HaA MUKDOCKONUYECKOM YPOBHE.
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Hynegoe nauano mepmoounamuxu. Camonpouszeonvhasn peraxcayus T/ cucmemvik |1
mensi060My pasHosecuro.
Mooenv uoeanvHozo 2asa 6 mepmoouHamuke — cucmema ypasHenuii: ypaguerue |1
Menoeneesa—Knanetipona u evipasxcenue 01 enympenuetl dHepauu. Ycnosus
NPUMEHUMOCTNU DTNOL MOOENU. HU3KAs KOHYEHMPAayus 4acmuy, 8blcoKue memne-
pamypui

Bupl Teruionepeiayn: TemIoNnpOBOJHOCTb, KOHBEK-

(151, U3JIydEHHUE. Y IeJIbHAs TEIUIOEMKOCTD BEILECTBA.

KonuecTBO TEIUIOTHI MIPH TeIIonepeiaye.

[Tonsitue 06 agunabaTHOM mporiecce. [1epBbiit 3akoH

TEPMOIUHAMUKHN
Keazucmamuueckue u Hecmamuieckue nPpoyecchyl. 1
DnemenmapHas paboma 6 mepmoouHamuxe. Boiuucienue pabomol no epaguxy
npoyecca na pV-ouacpamme
Yoenvnas u monapras mennoémxocmu eewecmesa. Ypasnenue Maiiepa 1
Yoenvnasa mennoma ccopanus monnusa. Pacuém xonuuecmea meniomol npumen- (1
nlonepedaue

[IprMeHeHre IepBOro 3aK0Ha TEPMOJIMHAMUKH K

n3omnporeccam. ['padudeckas uHTepripeTanus pa-

0OTHI raza.

Bropoii 3akoH TepmouHamMuku. HeoOpatuMocTh

[TPOLIECCOB B MPUPOJE.
Pewenue 3a0au no meme «lIpumenenue nepeo2o 3aKona mepmooOuHamMuky K uzo- |1
npoyeccam»
[Konuuecmeo mennomsl u paboma Kax mepul usmeneHus: enympenueti onepeuu 1/ |1
cucmemul
Bmopotl 3aKoH mepMoOUHAMUKU 01 HEPABHOBECHBIX NPOYECCOB: HEBOZMONCHO 1

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

TeroBble MaIMHbL. [[pUHIMIBI IEWCTBUS TETIOBBIX
MaruH. [IpeoOpazoBaHus YHEPTUH B TETIJIOBBIX Ma-
muHax. KIT/] tenmoBoit Mamunsl. [ukn Kapao u ero
KIIJI.
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DKOJIOTUYECKHE MTPOOIEMBI TeTIIIOYHEPTETHKH.
UlaGopaTopHas paborta «l3mMepeHue ynenbpHON Tero-
EMKOCTH)

UlaGopatopHas pabota: VccrnenoBanue mpoliecca OCThIBAaHHS BEIECTBA.

[ Ipaxmukym «. Mccrnedosanue aouabamnozo npoyeccay

[ Ipakxmukym « Hccneoosanue aouabamuozo npoyecca»

Obobwarowuti ypok no meme « OCHOB8bL MEPMOOUHAMUKUY»

ArperaTtHbie cocTosiHUsI BemecTBa. @a3zoBble nepexoanl 5/14

[TapooOpa3oBanue U KOHACHCANMs. Micnapenue u Ku-
nenne. AOCOIMIOTHAS U OTHOCUTEIbHAA BIIAXKHOCTD
BO31yxa. HacellieHHslil nap

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

Hacviwennvle u Henacoluyennvle napvl. Kauecmeennas 3a8ucumocms niomHoOCmuu
0asieHuss HACLIWEHHO20 Napa om MemMnepamypbol, Ux He3asUCUMOCb 0m 00b- éma
HacvlyeHHo20 napa. 3asucumocms memnepamypuvl KUneHus om 0deieHus 8
brcuoxocmu.

Pewtenue 3a0ay no meme «A6conomuasn u OmHOCUMENbHAS 6AANCHOCb Y

/labopamopnas paboma «H3yuenue c8oticme HaACbIWYEHHbIX NAPO8. »

TBEpnoe Teno. Kpucrammueckue u aMmopgHbIe TeNa.
AHN30TpOIUS CBOMCTB KpucTaiuioB. JKuaknue kpu-
ctajuibl. COBpEMEHHBIE MaTEPUAIIBI.

[1naBneHue u Kpuctaymsanys. Y 1eiabHas TEIoTa
riaBsieHus. CyonuMmanusi. Y paBHEHUE TEIIOBOTO
OanaHca.

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

Tennosoe pacuupenue dcuokocmetl u meépovix mei, 00bEMHOE U TUHEUHOe Pac-
wupenue.
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AHeAPMOHUIM MENNI0BbIX KOIeOAHU YACTNUY 8eujeCmea KaK NPUYUHA Menio8020
pacwupenus men (Ha KauecmeeHHOM yposHe).

UlaGopaTopas pabota «M3MepeHne OTHOCUTEIHHOM
BIIQYKHOCTH BO3/yXa.»

Ulaboparopas padota «M3mepenne momynst KOHray

KonTponbHas paboTa Mo TeMe «ArperaTHble COCTOS-
HUs BEILIECTBA

/Ipeobpazosanue snepauu 8 (hazosvix nepexodax. Ypasnenue mennogozo 6a-
nanca.

/losepxHocmHuoe namsicenue. Koaghduyuenm nosepxnocmuozo namsoicenus. Ka-
nunIsApHbLE A61EHUS.

[Konmponvnas paboma «Ocnosvt MKT u mepmoounamuxuy.

Tema: DiexkTpoaunamuka 22/54

JaexkTpocraTuka 10/ DinexTpuyeckoe moJie 24

(DneKTpu3anus Tei. DIeKTpuueckui 3apsa. JBa Buga
PIIEKTpUYECKUX 3apsaaoB. [IpoBoAHMKY, TU- 3TIEKTPU-
KU U TIOJyIIPOBOJHUKU. 3aKOH COXPAHEHHUS JICKTPH-
ueckoro 3apsna. Bzaumonelictue 3apsiioB.3aKkoH
Kynona. ToueuyHslil 2JIEKTPUUECKUI 3apsl.

DnexTpudeckoe nose. HanpsE€HHOCTD ayieKTpHuye-
ckoro nosst. [TpuHIun cynepno3unym IeKTpUIECKUX

nosiel. JInHuM HanpsHKEHHOCTH JIEKTPUUYECKOTO TOJISL.

[lone moueunoezo 3apsoa. Ilone pasnomepro sapsicennoil cgepui. Ilone pasho-
MepHO 3apAdCeHH020 no 00vbeéMY wapa

[lon1e pagnomepHo 3apadriceHHOU OeCKOHeYHOU NI0CKOCMU

|Pewienue 3a0au

[PaGota cui anekTpocTaruueckoro mojis. [loTeHmman.
[Pa3sHOCTH ITOTEHIINAIOB

HpOBOHHI/IKH " IUBJICKTPUKHU B DJICKTPOCTATUYUC-CKOM
I1OJIC. I[I/ISJICKTpI/I"ICCKaﬂ MMPOHUITACMOCTD.
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I lomenyuanbHocms 21ekmpocmamuyecko2o nois. Illomenyuanvuas snepeus 3a-ps- |1
0a 6 271eKmpocmamuyeckom noie.
[KapmuHvl 1uHull HANPAXNCEHHOCMU IMUX NOJIEU U IKBUNOMEHYUANbHBIX NO8epXHO- |1
cmell.
Oonopoonoe snexkmpuueckoe noie. Cesizo HanpsicéHnocmu nojs u paswocmu no- |1
menyuano 0Jisi 21eKMmpoCmamuyecko2o nois (KaKk 00HOpOOHO20, MAK U HEeOOHO-
poonoco).

DnexkTpoéMkocTs. Konngencarop.

DK TPOEMKOCTD ITOCKOT'O KOHJICHCATOPA. DHEPTHSI

BapsHKEHHOT0 KOHICHCATopa
[ lapannenvroe coeounerue KOHOeHCAmopos 1
[locnedosamenvhoe coeouneHue KOHOCHCAmopos 1
/labopamopnas paboma: Pacnpedenenue paznocmu nomenyuanos (Hanpsicerus) |1
npu nocredosamenbHoOM coeOUuHeHUU KOHOEHCAmopos.

UlaboparopHas pabota «3mepeHue 3MeKTpoEMKOCTH

KOHICHCATOPA.»

O60061amui ypoK Mo TeMe «INEKTPOCTATUKA KouTponbHast paboTa«INeKTpUIecKoe moJie» 1
/[6u0i1ceHUe 3apAdNCEHHOU YaCmUYbl 8 0OHOPOOHOM 2JIeKMPUYECKOM NoJle. 1
Ulabopamopnas paboma « Habnrooenue npespawjenus snepeuu 3apanicenno2o kon- |1

Oencamopa 6 anep2uio U3Yy4eHus C6emoouood. »

TexHu4YecKre yCTpoiCTBa U MPAKTUYECKOE MPUMEHE-
HUE: 3JIEKTPOCKOI, SJIEKTPOMETP, dIEKTPOCTaTHIE-
CKasl 3alUTa, 3a3€MJICHHE DIIEKTPOIIPUOOPOB,

TeXHUYEeCKUEe YyCTPOMCTBA U IPAKTUYECKOE IPUMEHE-
HUE: KOHJIEHCAaTOp, KOMHWPOBAIBHBIN aImapar, CTpyil-
HBII [IPUHTED

TexHMYECKHEe YCTPOICTBA U MMPAKTUIECKOE MMPUMEHEHHE: KOHJIEHCATOP, KOMTUPO-Ballb-
HBII anmapar, CTpyWHBINA PUHTEP, eeHepamop Ban de I paaga.
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Peuienue 3a0au no meme « 3ﬂ€Kmpu’-l€CKO€ nozue)

Pewerie 3a0ay no meme « 9/167{77’1[?1/[’{601('06 no.ne))

Obobwarowuil ypox no meme « dneKmpuieckoe noiey

IMocTostHHBII JIeKTpUYecKHii TOK. Toku B pa3Hbix cpexax 12/30

DJIEKTPUUYECKUI TOK. Y CJIOBUA CYIIECTBOBAHUS AJIEK-
TPUYECKOTO TOoKa. MicTouHUKM TOKA.

Cuiia Toka. [locrosunsliii Tok. Hanpsbkenue.

Hanpsocenue U u 3/]C E

HpakmuKyM «HUccnedosarnue 3a8ucumocmu Cuiibl moKa om HANDANCEHUA onsa
VIAMNbl HAKAJIUBAHUA. »

deKmuKyM «HUccnedosanue 3a8ucumocmu Cuibl moxka om HANpANCEeHUs ONSANAMNDL
HAKAJTUBAHUA. )

3axkon Oma 15 ydacTka Iemnu.
DIIEKTPUYECKOE COMPOTUBIICHHE. Y IETHHOE COIPO-
TUBJIEHUE BEIECTBA.

HOCHGI[OB&T@J'H)HO@, napajajaCJbHOC COCAMHECHUE IIPO-
BOJIHHUKOB. CMmemranHoe COCAUHCHHNEC TPOBOJHUKOB

Kom)encamop 6 yenu noCmoAHHO020 moka

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

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

PaGota snekTpuyeckoro Toka. 3akoH Jxoyms—
UleHiia. MOIIHOCTD 3JIEKTPUYECKOTO TOKA.

OJ1C 1 BHyTpeHHEe CONPOTHUBIICHHE UCTOYHUKA
Toka. 3akoH OMa JuIst TOJTHOM (3aMKHYTOM ) A1eK-
Tpuyeckoi 1enu. Kopotkoe 3aMbikaHue.
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Pacuém pazeemenénnuix snekmpuveckux yeneu. Ilpasuna Kupxeoga

Pacuém pazeemenénuvix anexkmpuueckux yeneu. Ilpasuna Kupxeogha

Pacuém pazeemenénnuix snekmpuyeckux yenei. Ilpasuna Kupxeogpa

(OJIEKTPOHHAs TPOBOJAUMOCTb TBEPABIX METAJUIOB.
3aBUCUMOCTD COTIPOTUBIICHUS METAJIJIOB OT TEM-TIe-
patypbl. CBEpXIIPOBOAUMOCTD.

DJIEKTPUYECKUN TOK B Bakyyme. CBONCTBA DJIEK-
TPOHHBIX ITyYKOB.

Monumopune no muny EI'D 3a kypc 10 knacca

|Pewienue 3a0au

|Pewienue 3a0au

[TonynpoBoanuku. CoOCTBEHHAs U MPUMECHAs Mpo-
BOJMMOCTB IOJIYIPOBOAHUKOB. CBolicTBa p—N-T1e-
pexona. [TomynmpoBoIHUKOBBIE TPHOOPHI.

JJIeKTpUYIECKUi TOK B paCTBOpax M PacIiaBax dJIeK-
TPOJIUTOB. DJIEKTPOIUTUYECKAS TUCCOLIMALIUS.
DIIEKTPOIIH3.

Baxonvr @apades 015 s1eKmMpoau3a.

Ulabopamopnas paboma: Hccneoosanue 3agucumocmu 3/]C eanveanuueckocose-
lvenma om épemeHu npu KOPOMKOM 3AMbIKAHUU

|Pewenue 3a0au

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

UlaGopaTopHnas paborta: U3zmepenune DJIC u BHYT-peH-
HETro COMPOTUBIICHUS UCTOUYHHKA TOKA.

UlabopatopHas pabora: MccnenoBanue pa3HOCTH MOTESHIIMATIOB MEK/IY MOJFO-Ca-
MU HCTOYHHMKA TOKA OT CHJIBI TOKA B LICITH.
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Paznuunble munsvl CamocmosmenbHo20 paspaoda 1
[ Ipaxmuxym « Cusamue 801bm-amnepHol XapaKkmepucmuxu ouood. » 1
[ Ipaxmuxym « CHamue 601bm-amMnepHot XapaKxmepucmuku ouooa.» 1
1 liToroBasi KOHTpOJIbHAS paboTa. «MexaHuKa»
1 [ToBTOpenue Tembl «MexaHuKa» [ Ipakmuxym «M3mepenue pasHooeticmsayroweli cui npu 08uUdHceHuy 6pycka no
HAKIOHHOU NIOCKOCHU. »
[ Ipakmuxym «M3mepenue Kodgh@duyueHma no8epxXHOCMHOZ0 HAMSICEHUSLY 1
[ Ipakmuxym «M3mepenue Kodgh@duyuenma nosepxHOCMHOZ0 HAMSICEHUSLY 1
1 [ToBTOpEHME TEMBI «ATpEraTHbIC COCTOSIHUS BEIlle-
CTBa»
[ToBTOpEHUE TEMBI «ATperaTHbie COCTOSHHS BEIIe-
CTBa»
I3 mepenue Kodghpuyuenma nosepxHocmuo2o Hamsxicenus Msmepenue abco-nom- |1
HOUL 71AJCHOCMU 8030YXA U OYEHKA MACCbL NAPOE 8 NOMEUWEeHUU
U3 mepenue Kodgpuyuenma nosepxHocmuo2o Hamsicenus Hsmepenue abco-nom- |1
HOU 871AJCHOCMU 8030YXA U OYEHKA MACCbL NAPOE 8 NOMEeUWeHUU
Obobwarowuti ypox 1
68 Peseps 2/10 170

11 kaace

[ba3oBbliil ypoBeHb (2 yaca)

Yruy0JieHHBbIH ypoBeHb (5 4acoB)

PA3JIEJI 4. DJIEKTPOAMMHAMUKA (11 )

PA3/IEJT 4. JIEKTPOJAMHAMUKA (27 1)

Tema 4. Mazuummnoe none. Inexkmpomaznumnan unoykyus (11 u) Tema 4. Macnumnoe none (14 u)
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[IocTossHHBIE MAarHUTHI. B3auMoaeicTBUE NOCTOSIHHBIX MAarHUTOB. MarHuTHoe
rosie. Bektop MarHuTHOW MHAYKUUH. [[prUHIUIT CynIepro3UIIMU MarHUTHBIX
nosiel. JInauu MmaruuTHOM MHAYKUMU. KapTuHa JIMHUI MarHUTHOM MHIYKIUU
[10JI1 [IOCTOSTHHBIX MarHUTOB.
MarauTHOE 110JIe MPOBOAHMKA C TOKOM. KapThHa JIMHUN MHIYKIIUU
MarHMTHOTO
MOJISL IJTMHHOTO MPSMOTO TPOBOAHMKA U 3aMKHYTOTO KOJIBLIEBOTO ITPOBOJIHUKA,
KaTylIKH ¢ TOKkoM. OnbIT Opcrena. B3anmoneiicTBue npoBOAHUKOB C TOKOM.
Cuita Amriepa, e€ MOJy/Ib U HalpaBJICHHE.
Cuna Jlopenua, e€ Moayib U HarpaBiieHUE. J[BuKeHHE 3apsSKEHHON YaCTHUIIbI
B OJIHOPOJHOM MarHUTHOM moJje. Pabora cuibl
Ulopenua. SIBieHue 31eKTpOMarHuTHOM HHAYKIMH. [I0TOK BEeKTOpa MarHuTHOM
mHAYKIUK. OJ1C nHaykuuy. 3aKoH 3JI€KTpOMarHuTHOM nHaykiuu dapanes.
Buxpeoe anekrpuueckoe nose. 9C MHAYKINY B TPOBOJAHUKE, IBHKYIIEMCS
[TOCTYIIATEIbHO B OJHOPOIAHOM MarHuTHOM noste. [Ipasuio Jlenna.
N HaykTuBHOCTD. SBinenue camonHaykuuu. IC caMOMHIyKIUU.
DHEpPrusi MArHUTHOTO TOJISI KATYIIKK C TOKOM.
(DIIEKTPOMAarHUTHOE I0JIE.

Texnuueckue ycmpoucmea u npaKkmuyeckoe npumeHexue: TOCTOSHHBIE
MAarHuThl, 3JIEKTPOMArHUThI, 3JIEKTPOJBUIATENb, YCKOPUTEIHN 3JIEMEHTAPHBIX
YACTUIl, MHAYKITUOHHAS TIEYb.

Hemoncmpayuu

OmeIT Opcrena.

OTKJIOHEHUE HIIEKTPOHHOTO MyYKa MarHUTHBIM MOJIEM.
JIMHUY MHIYKIIMM MarHUTHOTO MOJIA.
B3aumoneiicTBre 1ByX IPOBOJHUKOB C TOKOM.

Cuna Amrepa.

JerictBue cuibl JIopeHia Ha HOHBI AIEKTPOIIUTA.
SIBreHME SITEKTPOMArHUTHON UHIYKIIHH.

IIpasuio Jlenna.

3aBucuMocTh I/IC MHIYKIHMH OT CKOPOCTH M3MEHEHHSI MarHUTHOTO
IMOTOKaA.

L o N ;A WDN R

B3anmoaelicTBrE MOCTOSHHBIX MATHUTOB M IIPOBOJHUKOB C TOKOM. MarHutHoe
rose. Bektop MarHuTHOM MHAYKIUK. [[puHIUIT Cynieprno3uIMu MarHUTHBIX
rosiel. JIMHuM MarHUTHOM MHAYKIMU. MarauTHOE 10J1e MPOBOJIHUKA C TOKOM
(mpsiMOTO MPOBOAHMKA, KaTYIIKU U KpyroBoro Butka). OnbIT Opcrena. Cuna
Amriepa, e€ HanpaBienue u Moayib. Cuia Jlopenna, e€ HanpaBiieHUE U MOAYJIb.
/[BrKeHHE 3apsKEHHON YaCTHUIIbI B OHOPOJHOM MarHUTHOM 1osie. PaboTa cuisl
UTopennia. MarautHoe 1ose B BemecTse. PeppomazHemuku, napa- u
ouamazHemuKu

Texuuueckue yCWlpOﬁCWlGG U mexHoaocuyeckue npoyeccol. IPUMCHCHUC

[TOCTOSTHHBIX MarHuTOB, AJIEKTPOMAarHUTOB, TeCTep-MYyJAbTUMETD,
PIIEKTPOJIBUTATENH SIKOOH, YCKOPUTENH IEMEHTAPHBIX YacTHUI.
Hemoncmpayuu
1. Kaprtuna nuHui MHAYKIUU MarHuTHOTO IOJISE TOJIOCOBOTO U MOAKOBO-
00pa3HOro MOCTOSSHHBIX MAarHUTOB.
2. Kapruna nuHWIA MarHWTHOW WHIYKIMHA TOJS JUIMHHOTO MPSIMOTO
MIPOBOJHUKA U 3aMKHYTOI'O KOJBLEBOIO IPOBOJHHUKA, KATYILIKH]
C TOKOM.
3. BzaumopneiicTBUE ABYX MPOBOJAHUKOB C TOKOM.
4. Cwua Ammepa.
5. JleiictBue cuibl JIopeHIia Ha HOHBI AJICKTPOJIHUTA.
6. HaOnronenue ABWKEHHS ITydKa IEKTPOHOB B MATHUTHOM TIOJIE.
7. TlpuHiun JNENCTBUSA NIEKTPOU3IMEPUTEIIBLHOTO npudopal

MarHUTORJIEKTPUUECKON CUCTEMBI.
Yuenuueckuit sxkcnepumenm, nadopamopnsie padomol, npaKmMuKym
HccnenoBanne MarHUTHOTO TOJISI TIOCTOSSHHBIX MarHUTOB.
HccnenoBanue CBOUCTB (peppOMarHeTHKOB.
Hccnenoanue AecTBYs MOCTOSHHOTO MarHUTa Ha PaMKy C TOKOM.
N3mepenue cunsl AMmepa.
W3ydeHne 3aBUCHMOCTH CUJIbI AMIIEpa OT CUJIBI TOKA.
OmnpeneneHne MarHUTHOM MHAYKLIMHM Ha OCHOBE HM3MEPEHHUS CHIIBI
Awmrepa.

SoukrwndE
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10. SIBneHue CaMOMHAYKIWH.

Yuenuueckuit sxcnepumenm, nabopamopnuie padbomut

1.
2.
3.

M3yuenne MarHuTHOTO IOJIS KaTYLIKHA ¢ TOKOM.
Hccnenoanue AeMCTBYS IOCTOSHHOTO MarHUTa Ha PAMKY C TOKOM.
HccnenoBanue siBIEHUS 3JIEKTPOMAarHUTHON MHIYKIUU.

Tema 5. Inexkmpomaznumnasn unoykyus (13 u)

SIBrIEHUE SIIEKTPOMArHUTHOM MHAYKIUU. II0TOK BEKTOpa MarHUTHOW MHTYKLIMH.
OJIC unnykunu. 3aKoH 31€KTPpOMarHuTHOM MHAYKIMU Papanes. Buxpesoe
priekTpuueckoe noie. Toku @yko. 3/1C nHAYKIMY B TPOBOAHMKE, JBUKYILIEMCS
[IOCTYIIAaTEIbHO B OHOPOIHOM MarHuTHOM nose. IIpasuio Jlenna.
HaykTuBHOCTB. Karyiika THAYKTUBHOCTH B LIENN ITOCTOSIHHOTO TOKA. SIBieHue
camonHykuuu. DIC caMOMHIAYKIIMHY. DHEPIHsi MATHUTHOTI'O MOJISI KaTyIIKH
C TOKOM. DJIEKTPOMAarHUTHOE 10JIe

Texnuueckue ycmpoucmea u mexHon02UdecKue npoyeccvl: WHIYKIMOHHAs
1e4b, COJICHOW[, 3allMTa OT MIEKTPU3ALMH Tl IPU JIBHKCHHM B MarHUTHOM
[10J1€ 3EMIIH.

lemoncmpayuu

HabGnronenue siBlneHus 31€KTpOMarHuTHON MHIYKIIHUH.

Uccnenosanue 3aBucumoctu 3/1C MHAYKUIHMH OT CKOPOCTH HM3MEHEHUS
MarHUTHOTO ITOTOKA.

3. Ilpaswuio Jlenna.

4. TlageHuwe MarHuTa B aTIOMUHUEBON (MEIHOM) TpyOe.

5

6

N =

SBnenue CaMOUMHAYKIHNHU.
I/ICCJ'ICIIOBaHI/IC 3aBUCHUMOCTH 3ﬂC CaMOUWHAYKIIUU OT CKOPOCTHU
HN3MCECHCHHA CHUJIBI TOKA B IICIIN.

Yuenuueckuii sxcnepumenm, 1abopamopnsie padomol, NPAKMUKYM
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UccnenoBanue siBIEHUS 3JIEKTPOMAarHUTHOW MHIYKIUU.
Onpenenenre UHAYKLIUNA BUXPEBOIO MATHUTHOTO TIOJISI.
UccnenoBanue siBIeHUS] CAaMOUHIYKIIUH.

COopka MoJIeNH AMEKTPOMAarHUTHOTO TeHeparopa.

e S

PA3JIEJI 5. KOJIEBAHMA 1 BOJIHBI (24 )

PA3JIEJI 5. KOJIEBAHI 1 BOJIHBI (60 u)

Tema 1. Mexanuueckue Koiebanusn u 3J1eKmpomMazHumHble Koa1e0anus

(94

Tema 1. Mexanuueckue xoneoanus (10 u)

Kone6arenbHas cuctemMa. CBOOOHbIE MEXaHUYECKUE KOJIeOaHNUS.
["apmoHnueckue konedanus. [lepuon, yacrora, ammauTyaa u ¢asa konedaHui.
[Ipy>KMHHBIN MassTHUK. MareMaTH4eCKUii MassTHUK. YpaBHEHUE
rapMOHUYECKUX Kosiebanuil. [IpeBpalienue sHeprum Npyu rapMOHHUYECKUX
KOJIEOAHUSIX.

KoneGarenbHblil KOHTYp. CBOOOIHBIE IIEKTPOMAarHUTHBIE KOJleOaHUs B
M7ealIbHOM K0JIeOaTeIbHOM KOHTYpe. AHAJIOTUS MEX/1y MEXaHUYECKUMU U
BIIeKTpOMAarHUTHEIMU KosebanusaMu. @opmyna TomcoHa. 3aKOH COXpaHEHHUs
PHEPrUM B UJI€aIbHOM KosieOaTenbHOM KoHTYpe. [IpencraBnenue o
3aTyXxarolux KonebaHusax. BeIHyXIeHHbIe MEXaHUYeCKUEe KoeOaHus.
Pe3onanc. BeiHyX1€HHBIE 2JIEKTPOMarHUTHBIE KOJIEOaHUsI.

[IepemenHbI TOK. CHHYCOMAANBHBIN IEpEMEHHBIN TOK. MOITHOCTB
MEPEMEHHOT0 TOKa. AMIUTUTYHOE U AEHCTBYIOIIEE 3HAYEHUE CUIIbI TOKA U
HanpspkeHus. Tpancdopmarop. [IpousBoacTBo, nepenada u norpedieHue
PIIEKTPUYECKON SHEPTHH. DKOJIOTUYECKHUE PUCKU NPU MPOU3BOJICTBE
IIEKTpO3HEPTUH. KylbTypa HCIIOIb30BaHuUs IIEKTPOIHEPTUU B TIOBCETHEBHOM
PKU3HU

Texnuueckue ycmpoucmea u npaxmuyeckoe npumeHeHue. SIEKTPUYECKUN
3BOHOK, TEHEPATOP MEPEMEHHOTO TOKA, JIMHUX NIEKTponepeaay.

Hemoncmpayuu
1. HccnenoBanue mapaMeTpoB KoleOaTenbHONW CHCTEMBI (NIPYKHHHBIN
WM MaTeMaTUYeCKUN MasiTHUK).

KoneGarenbHas cucrema. CBOOOIHBIE KOTEOAHMS.

["apmoHnyeckue kojaedanus. Kunemarnueckoe u JMHaAMUYECKOE OMHUCAHUE.
(DHEPreTUYECKOE ONKCAaHUE (3aKOH COXPAHEHUSI MEXaHUYECKOM SHEpIrun). Buisod
OUHaMUUECKo20 ONUCAHUA 2APMOHUYECKUX KONeDAHUU U3 UX IHEPLeMUUECKO20

U KUHEMAMUYECKO20 ONUCAHUS.

Amnaumyoa u ¢asa konebanuii. Cesazb amniumyosbt Koiedanuti UCXOOHOU
GeNUUUHBL C AMNAUMYOAMU KOeOAHUT e€ CKOPOCMU U YCKOPEHUSL.

[Tepron u yactora konebanuii. [lepron ManbIx CBOOOIHBIX KosleOaHUH
MaremMaTHyecKkoro MasiTHUKa. [lepuoa cBOOOIHBIX KOIeOaHUI IPYKUHHOTO
MasTHUKA.

[TonsiTHE O 3aTyxaromux KojaeOaHUsIX. BeiHyx1eHHbIe KoneOanus. Pe3onaHc.
Pe3onancHas kpuBasd. BinsgHue 3aTyxaHus Ha BUJ PE30HAHCHOM KPUBOM.
ABTOKOJIE0aHUS

Texnuueckue ycmpoucmea u mexHolo2u4ecKue npoyeccvl: METPOHOM, Yachl,
KaueJIu, My3bIKaJIbHbIE HHCTPYMEHTHI, ceiicMorpad.

Jemoncmpayuu
1. 3anwuch konedarenbHOTO ABHKEHUS.

2. HaOmroneHune HE3aBUCUMOCTH TIEPHOAa MaJbIX KOJICOaHWH Tpy3a Ha
HUTH OT aMILTUTY/IBL.

3. UccrnemoBanme 3aryxarommx KojeOaHWH W 3aBUCUMOCTH TIepHOa)
CBOOOIHBIX KOJI€OaHUH OT CONPOTUBIICHHUS.

4. HccnenoBanue KojieOaHWU Tpy3a HAa MAaCCUBHOM TIPYKHHE C IICNIBIO

2. HaGnronenue 3aTyxaronmx KoieOaHui.

(dbopMupoOBaHUs MPENCTaBICHU 00 MAealbHOW MOAETH MPYKUHHOTO

42



o v A~ w

8.

HccnenoBanue CBOWCTB BBIHYX/IEHHBIX KOJICOAHUIA.

HaGmronenue pezonanca.

CB0OOIHBIE 2TIEKTPOMArHUTHBIE KOJICOaHUSI.

OcumsiorpaMMbl  (3aBUCUMOCTH  CHJIBI TOKa W HAlpsDKEHUS OT|
BPEMEHH) JUIS IICKTPOMArHUTHBIX KOJICOAHUH.

Pe3onanc npu nociaenoBaTeabHOM COCIMHEHUN PE3UCTOPA, KaTyIIKH
MHIYKTUBHOCTH M KOHJEHCATOpa.

Mozenb TMHUA IEKTPONEPENIaUH.

Yuenuueckuii skcnepumenm, nabopamopnuie padomut

1.

HccnenoBanue 3aBUCUMOCTH IepuoJa MasbIX KoJIeOaHUM rpys3a Ha
HUTH OT JJIMHBI HUTH U Macchl Ipys3a.

HccnenoBanue NEpeMEHHOT0 TOKa B LENM M3 IOCIEA0BATEIbHO
COEIMHEHHBIX KOH/IEHCATOpa, KaTyLIKU U PE3UCTOPA.

MasITHHKA.
5. 3aKoH COXpaHEHHsI SHEPTUHU NPU KOJIEOAHUSX TPy3a Ha TPYKUHE.
6. HccnemoBaHue BBIHYKIECHHBIX KOJICOAHUH.
7. HaOmronenue pe3oHaHca.
Yuenuueckuii 3xcnepumenm, nabopamopnvie padomol, NPAKMUKYM
1. Usmepenue nepuoja CBOOOIHBIX KoJIeOaHu HUTSIHOTO
U TIPY>)KUHHOTO MasiTHUKOB.
2. H3ydeHuwe 3aKOHOB JIBMDKCHHS Tejla B XO7e KoJIeOaHWUW Ha YNPyrom
mozBece.
N3ydyeHue NBMKCHUS HUTIHOTO MasITHUKA.
[TpeoOpazoBaHue SHEPTHH B IPYKMHHOM MasITHHKE.
Hccnenoanue yObIBaHHS aMILTUTY/IbI 3aTyXaIOUINX KOJICOAHUH.
WccnenoBanne BBIHYXICHHBIX KOJICOAHUIA.

SIS AR

Tema 2. Inekmpomacnummnwie koneoanusn (15 u)

Konebarenbhblit KOHTYp. CBOOOIHBIE AIEKTPOMArHUTHBIE KOJIEOaHUS
B HJIeaTbHOM KojiebareabHOM KoHType. @opmyna Tomcona. Cesa3b amnaumyost
3apﬂda KOHaeHCClWZOPG C amnﬂumydoﬁ CUJIbL MOKA 6 KolebamenbHoM KOoHrmype.
3aKOH COXpaHEHUS SHEPTUU B UJICATBHOM KOJIeOaTeIbHOM KOHTYpE.
3aTyxaroImiue JeKTPOMarHuTHbIE KojeOaHus. BeIHyXIeHHbIE
PJIICKTPOMArHUTHBIC KoJieOaHusI.
[lepemeHHbII TOK. MOIIIHOCTh MEPEMEHHOTO TOKA. AMIUIUTYIHOE
1 JICHCTBYIOIIEE 3HAUEHUE CUJTBI TOKA U HAIIPSKEHUS TIPH Pa3InuHON opme
3aBUCUMOCTH NIEPEMEHHOTO TOKA OT BPEMEHH.
CunycouoanbHulil nepemeHublll mox. Pezucmop, konoencamop u Kamyuika
UHOYKMUBHOCMU 8 YeNU CUHYCOUOATbHO20 nepeMeHno2o moka. Pesonanc mokos.
Pesonanc Hanpsacenu.
W neansublil Tpancpopmatop. [IpousBoacTBo, nepenada u moTpediaeHne
PIIEKTPUYECKON SHEPTUH.

OKOJIOTMYECKHE PUCKH TpU IPOU3BOJACTBE MIEKTpodHepruu. Kynbrypa
MCIIOJIb30BaHUS 3JIEKTPOIHEPTUU B IOBCETHEBHOM JKU3HH.

Texnuueckue ycmpotcmea u mexHoI02u4ecKue Hnpoyeccyl: SIAEKTPUUYECKUH]

3BOHOK, TCHCPATOP NCPEMCHHOI'O TOKA, JIMHUUW J3JICKTPpOTICpCaay.
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Jemoncmpayuu

CBOOOIHBIE JIEKTPOMArHUTHBIC KOJICOaHUSI.
3aBHCUMOCTh YacCTOThl CBOOOIHBIX KOJEOAHMH OT HWHAYKTHMBHOCTH
U EMKOCTH KOHTYpa.

OcumsutorpaMMBbl AJIEKTPOMArHUTHBIX KOJICOaHUH.
I'eneparop He3aTyxaroUMX EKTPOMAarHUTHBIX KOJIeOaHUH.
Mopueinb 3€KTPOMAarHUTHOTO T€HEPATOpa.
BoinyxaeHHble cUHYCOUIabHbIE KOJeOaHusl.
Pesucrop,  Karymka  HMHIYKTUBHOCTH
MEPEMEHHOTO TOKa.

Pe3onanc mpu mocnenoBareIbHOM COCIUHEHHH PE3UCTOpa, KATYIIKH
WHAYKTUBHOCTHU M KOHJEHCATOpa.

9. VYcrpoiicTBO M MPUHIUI JIEHCTBUS TpaHchopMaTopa.

10. Mogenb JIMHUH SICKTPOIIepEaadH.
Yuenuueckuit sxkcnepumenm, nabopamopnsvie pabomut, nPAKMUKYM

.

No ko

Y KOHJICHCATOP

1. U3yuenue Tpancdopmaropa.

2. MHccnenoBanume — MEpPeMEHHOTO  TOKa  4epe3  IMOCIEI0BATEIbHO
COCMHEHHBIC KOHICHCATOP, KaTYIIKY U PE3UCTOP.

3. HaGmonenue 31eKTpOMarHUTHOTO PE30HAHCA.

4. HccnemoBanue pabOThl HCTOYHUKOB CBETA B LM MIEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 3neKmpomazHummusle 60JiHbl (5 u)

Tema 3. Mexanuueckue u 3nekmpomaznumnsle 60nwvl (10 u)

MexaHndeckue BOJIHBI, yciaoBUsl pacnpocTpadeHus. [lepuon. CxopocTth
[pacripoCTpaHeHus U JAJuHa BOJIHBL. [lonepeyHsie U Ipo10JIbHbBIE BOIHBI.
MuTepdepeniius u 1udpakiiusg MEXaHUYECKUX BOJIH. 3BYK. CKOpPOCTh 3ByKa.
[‘poMKkoCTh 3ByKa. BeicoTa ToHa. TeMOp 3ByKa. DIeKTpOMarHuTHBIE BOJIHBI.
YciioBuUS M3TyUYEeHMsI 2JIEKTPOMAarHUTHBIX BOJIH. B3aumHas opueHTanus
BekTOpOoB E, B, V B anekrpomarauTHOi BosiHe. CBOMCTBA 3MIEKTPOMArHUTHBIX
BOJIH: OTpa)keHUE, PEIOMIICHHE, OJsIpU3alus, TudpaKkus, UHTepPepeHLus.
(CKOpOCTB 2JIEKTPOMarHUTHBIX BOJH. [1Ikana aeKTpoMarHUTHBIX BOJIH.
[IpriMeHeHre AIeKTPOMarHUTHBIX BOJIH B TEXHUKE U ObITY. [IpuHIMIBI
[pavoCBs3M U TeNeBUIeHUs. Pagronokanus. JIeKTPOMarHUTHOE 3arpsA3HEHNE

MexaHndecke BOJIHBI, YCIOBUS UX pacnpocTpaHeHus. [lonepeunsie

1 TIPOJIOJTBHBIE BOJHBI. [lepros, CKOpoCTh pacipoCTpaHeHHs U JUTMHA BOJIHBIL.
CBoiicTBa MEXaHMUYECKUX BOJIH: OTPaKEHUE, MTPETOMIICHUE, HHTEPHEPEHIIHS

U i paKiys.

3Byk. CkopocTh 3ByKa. [ pomkocTh 3ByKa. BeicoTa ToHa. TemOp 3ByKa.
[[TymoBOE 3arpsiz3HEHHE OKPY>Karollel cpesibl.

(DJIEKTPOMArHUTHBIE BOJHBL. YCIOBHUS U3TyYCHUS IEKTPOMArHUTHBIX BOJTH.
B3arMHas opueHTalMs BEKTOPOB B AJIEKTPOMArHUTHOM BOJTHE.

CBOIiCTBa 3JIEKTPOMArHUTHBIX BOJIH: OTPaXCHUE, TPEIIOMIICHHUE, MTOJISIPH3aLIs,

mHTepepeniys u audpaxius. [llkana snekTpoMarHUTHEIX BoJH. [lpumenenune
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OKPYKAIOLIEH Cpebl.

Texnuueckue ycmpoticmeéa u npakmuyeckoe npumeHeHue: MY3bIKalbHbIe
MHCTPYMEHTHI, YJAbTPa3BYKOBasl JMArHOCTUKA B TEXHUKE M MEAUIIMHE, paaap,
paauonpuéMHHUK, TEJICBU30D, aHTeHHa, Tenedon, CBYU-meup.

Jemoncmpayuu

1. OOpa3zoBaHHME€ M pACIPOCTPAHCHHE TIOTMEPEYHBIX W IMPOIOJIbHBIX
BOJIH.

2. KomneOimromieecs Teo Kak HICTOYHHUK 3BYKA.

3. HaGnroneHue oTpaykeHUs ¥ IPEIIOMIICHUS] MEXaHMYESCKHUX BOJTH.

4. HaGmronenue natepdepeHny U AUGpakiuid MEXaHUIeCKUX BOJIH.

5. 3BYKOBOM pe30HaHC.

6. HaOmroneHue cBsi3u rPOMKOCTH 3BYKa U BBICOTHI TOHA C aMILIATYIOMN
M 9aCTOTOM KOJICOAHHUM.

7. HccrnenoBaHue CBONCTB 3JIEKTPOMAarHMTHBIX BOJH: OTPaKCHHE,

IIpeIoMIIEHUE, OJspU3anus, TUPpaKkuus, HHTepPEepeHLIHS.

PIIEKTPOMArHUTHBIX BOJIH B TEXHHUKE U ObITY. [IpuHIMIBI paanocssi3u
1 TeneBuAeHUA. Paguonokanus. DIeKTPOMArHUTHOE 3arpsi3HEHUE OKPYKaIOIIeH
CpeIbl

Texnuueckue ycmpoucmea U npaKkmuyeckoe HnpuMeHeHue. MYy3bIKaIbHbI
MHCTPYMEHTBI, pajap, paguonpuéMHUK, TEIEBU30p, aHTeHHa, Tenedon, CBU-
[eyb, YIbTPa3BYKOBasl IMarHOCTUKA B TEXHUKE U MEIUIIUHE.

Jemoncmpayuu
1. OGpa3oBaHUE U pacpOCTpaHEHHE MONEPEUHBIX U MTPOAOIbHBIX BOJH.
2. KoneGmomeecs TeIo Kak UCTOYHUK 3BYKA.
3. 3aBUCHMOCTH JJIUHBI BOJIHBI OT YaCTOThI KOJICOAHUH.
4. HabnroneHue OTpaKeHUS U MPEIOMIICHUS MEXaHUIECKUX BOJIH.
5. HaOmonenue uaTepPEepeHIINN U TUPPAKITUA MEXAaHHYESCKUX BOJIH.
6. AKYCTHYECKHI1 pe30HaHC.
7. CBoiicTBa yibTpa3ByKa U €ro MPUMEHEHUE.
8. HaOmroneHue cBsi3W TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUTHTYIOU
Y 4aCTOTOM KoJieOaHHiA.
9. HccrnemoBanue CBOWCTB 93JEKTPOMArHMUTHBIX BOJH: OTpakKEHUE,

npesoMIICHUE, TIOJSIpU3aIus, qudpakius, THTepHEPEHITHSL.
10. OGHapyxeHne HHPPAKPACHOTO U YIBTPAPUOIECTOBOTO HIITYICHUN.
Yuenuueckuit 3xcnepumenm, nabopamopusie padomut, RPAKMUKYM
1. U3ydenue napameTpoB 3BYKOBOW BOJIHBI.
2. U3ydeHwe pacmpoCTpaHEHHUs  3BYKOBBIX
MIPOCTPAHCTBE.

BOJIH B 3aMKHYTOM

Tema 4. Onmuxa (10 u)

Tema 4. Onmuxa (25 u)

['eomeTpuueckas ontuka. [IpsMonnHeiiHoe pacipocTpaHEHUE CBETA B
OIHOPOIHOM cpene. ToueuHblid HCTOYHUK cBeTa. JIyu cBera.

OTpakeHue cBeTa. 3aKOHBI OTpakeHus cBeTa. [locTpoenne n300pakeHuit B
[JI0CKOM 3€pKaJie.

[Ipenomnenue cBeTa. 3aKOHBI MPEIOMIICHHUS CBETa. AOCONIOTHBIN MOKa3areib
npenomiieHus. [lomHoe BHyTpeHHee oTpaxkeHue. [IpeaenbHbIil yroi nojaHoro
BHYTPEHHETO OTPAXKEHUSI.

Tucniepcust ceera. CrioxkHbIN cocTaB Oenoro ceera. [{Betr. Cobuparomme u

[IpsMonuHelHOe pacTipocTpaHeHUe cBeTa B OIHOPOHOM cpene. JIyu cBeTta.
ToueuHblil HCTOYHUK cBeTa. OTpakeHHe cBeTa. 3aKOHbI OTPAKEHUS CBETA.
[TocTpoenue nu3obpaxxkeHuii B miockoM 3epkaiue. Cohepuueckue sepkana.
[IpenomieHue cBeTa. 3aKOHbI MPETOMIICHUS CBeTa. AOCOTIOTHBIN TTOKa3aTelb
npenaomiieHus. OmHocumenshwlil nokasamenv npenomienus. Ilocmoancmeo
uaACmomul ceema u COOMHOWEHUe OIUH BOTIH NPU NEPexooe
MOHOXPOMAMUYECKO20 c6ema uepes 2panuyy pazoenda 08yx ONMmu4ecKux cpeo.

X00 nyueti 6 npusme. Jluctiepcus cBera. CoxHBIN cocTaB Oeoro cera. L[BeT.
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[PACCEMBAIOIINE JIUH3BI.
Tonkas nuH3a. DOKYCHOE pacCTOSIHUE U ONTUYECKAsl CHUJIa TOHKOM JIMH3BI.
[TocTpoenune n300paxeHuit B COOMPAIONINX U PACCEUBAOIINX JIMH3AX.
Dopmyra TOHKOM JIMH3bI. YBEIUYEHUE, TaBAEMOE JIMH30M.

[Ipenenbl IPUMEHUMOCTH TEOMETPUUYECKON ONITHUKH.

BonnoBas ontuka. MaTepdepennus ceera. KorepeHTHbIE HCTOYHUKH.
YcroBust HabIOIEHUST MAKCIMYMOB I MUHUMYMOB B UHTEP(EPEHITMOHHOM
KapTUHE OT JBYX CUH(]A3HBIX KOT€PEHTHBIX HCTOYHUKOB.

Jludpakius ceera. Judpakunonnas pemerka.

YcnoBue HaOM0IeHUS [IIaBHBIX MAKCUMYMOB IIPH MaICHUU
MOHOXPOMATHUYECKOTO CBETa Ha JU(PPAKIIMOHHYIO PEIIETKY.

[lonsipu3anus cBera

Texnuueckue ycmpoucmea u npakmuiyeckoe npumeHeHue. OYKH, Iyla
(oToanmapar, NPOEKLUUOHHBIN ammapar, MUKPOCKOI, TEJIECKOI, BOJIOKOHHAs]
OIITHKA, TU(PPAKLINOHHAS PEIETKA, TTOJIIPOU.

[emoncmpayuu
1. IIpsmonuHelHOE pACIpPOCTPAaHEHUE, OTPAKEHHE H IIPEIOMIICHUE
ceera. OnTuyeckue mpuoopsI.
[TonHoe BHyTpeHHEE oTpakeHue. MoJienb CBETOBOIA.
HccnenoBanue cBOMCTB H300pakeHUH B JIMH3AX.
Mopnenu MUKpPOCKOIIA, TEIECKOIA.
HabGmronenue natepdepeHnmn cera.
HaGmronenue nudpakuun cera.
Habmronenue aucnepcun cera.
[Tonydenue criekTpa ¢ MOMOIIBIO MPU3MBI.
[Tomyuenue ciekTpa ¢ TOMOIIBIO TU(PAKITMOHHON PEIIETKH.
10. Habmrogenue nonsipu3aiuu CBeTa.
Yuenuueckuii skcnepumenm, nabopamopnuie padomut
1. M3mepenue nokazaresns NPeJoOMIICHUS CTEKIIA.
2. HccnenoBanue cBONCTB N300pakeHUH B JIMH3AX.
3. HaGmronenue nucnepcuu cBera.

© 0NV A WwN

[lonHOE BHyTpeHHee oTpaxeHue. IIpenenbHblil yroi nojaHoro BHyTpEHHErO
orpaxkenus. Codbuparowue u pacceusarouyue 1un3ol. Tonkas nunza. PokycHoe
[PAaCCTOSIHME U ONTUYECKAasl CUJIa TOHKOM JIMH3HI.

3asucumocms poKycHO20 paccmosnHus MOHKOU chepuyecKkol TuH3bl om eé
ceomempuu U OMHOCUMENbHO20 NOKA3AMEIA NPEIOMAEHUSL.

Dopmyria TOHKOU JIMH3bI. YBEJIMYCHHUE, JaBAEMOE JIMH30M.

X00 n1yua, npoweouie2o 1un3y noo nPOU3B8OIbHLIM Y2IOM K €€ 2NA8HOT
onmuuecxotl ocu. Ilocmpoenue uzoopasiceHuti mouxku u ompe3Ka npsamou

6 COOUPAIOWUX U PACCEUBAIOUWUX TUH3AX U UX CUCTHEMAX.

Onmuyeckue npubopul. Paspewarowjaa cnocobnocms. 11a3 kak onmudeckast
cucmema.

[Ipenenbl NpUMEHMMOCTH F'€OMETPUUECKON ONTHKHU.

BonHoBas ontuka. MaTepdepennus ceera. KorepeHTHbIC HCTOYHUKH. YCIIOBUS

9H8.6J'IIOI[€HI/I$I MAaKCUMYMOB U MUHUMYMOB B HHTepq)epeHHHOHHOﬁ KapTHHC OT

TBYX KOTE€pEHTHBIX HCTOYHHKOB. [IprMepsl KiTaccuuecknx HHTEp(HEepeHINOHHBIX
CXEM.
/Tuppaxus ceera. udpakuonnas peméTka. YcioBrue HabIoIeHUs ITIaBHbIX
MakCUMYyMOB IIpH NMaJJ€HUH MOHOXPOMATHYECKOI0 CBeTa Ha AU(PPAKIIUOHHYIO
[PELIETKY.
[Tonsipuzanus ceera

Texnuueckue ycmpoucmea U mexHolo2U4ecKue npoyeccovl: OYKW, JyIa,
nepuckorn, (oroannapar, MUKPOCKOI, MPOEKIIMOHHBIN ammapar, MpoCBeTICHHE
ONTHUKH, BOJIOKOHHAs ONTHKA, AMPPAaKIIMOHHAS pelIETKa.

Jemoncmpayuu
3aKOHBI OTPaKEHUSI CBETA.
HccnenoBanue mpenoMiIeHus CBETa.
Habnronenne noaHOro BHyTpEHHEro oTpaskeHus. Mojienb cBeToBOAA.
HccnenoBanne XoAa CBETOBBIX ITYYKOB 4Yepe3 IUIOCKONApaJUIEIbHYIO
IUTACTUHY U MIPU3MY.
HccnenoBanue CBOWCTB M300pakeHU B TMH3aX.
Mopnenn MUKpPOCKOIIA, TEIECKOIA.
Habmonenue nuatepdepeHum cera.

NS

o No g

HaOironenne BETOB TOHKUX INIEHOK.
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9.

10.
11.
12.
13.

9. Habmionenue qudpakuum cBeTa.

10. Uzyyenue nudpakiinOHHON PEIIETKH.

11. Habmronenue audpakiimOHHOTO CIIEKTpa.

12. HaGmromeHnue qucrepcuu CBETa.

13. HaOnroneHue moyisipu3anyuy CBeTa.

14. TlpumeHeHrE TOISIPOUIOB JJIsl H3YYCHUST MEXaHHUYESCKUX HAIPsHKCHUH
Yuenuueckuit sxkcnepumenm, nabopamopnsvie pabomut, nPAKMUKYM

W3mepenue nokasaresns MpesioMIICHUs CTeKIa.

HccnenoBanue 3aBUCUMOCTH (DOKYCHOTO PACCTOSHHSI OT BEIECTBA
(Ha mpUMepe KUIKUX JIHH3).

H3mepenue GpoKycHOTo pacCTOSHHS PacCCEUBAIOIINX JTUH3.
[Tomyuenue n3o00pakeHusl B CUCTEME U3 IJIOCKOTO 3epKalia U JINH3BI.
[Tony4yeHnne n300pakeHusI B CUCTEME U3 JABYX JIMH3.
KoncTpynpoBaHue TenecKOmM4eCKX CUCTEM.

Hab6mronenne nudpaxumuu, nHTEp)EPEHIINN 1 MOISPU3ALUHU CBETA.
W3ydenue mnonsgpu3aliid CBETa, OTPaXEHHOIO OT TMOBEPXHOCTH|
JUDJIEKTPHKA.

W3ydenue natepdepeHIiny 1a3epHOro U3Iy4eHHs Ha IBYX LIETISIX.
HaGmronenue nucnepcum.

Habmronenue u uccnenoBanue nudpakiimOHHOTO CIIEKTPA.
N3mepeHne 1iMHbI CBETOBOM BOJIHBI.

[lonyyenue cmnekTpa W3JAy4yeHUs CBETOAMOAA IMPU  MOMOUIH]
TU(GPaKIMOHHON PEeHIETKY.

PA3/IEJT 6. OCHOBBI CITELIAJIbHON TEOPUU
OTHOCUTEJIbHOCTH (4 1)

(59)

PA3J/IEJT 6. OCHOBBI CITELITUAJIbBHOM TEOPUM OTHOCUTEJILHOCTU

Tema 1. Ocnoewvt CTO (4 u)

Tema 1. Ocnoewvt CTO (5 u)

I'paHuIIBI MPUMEHUMOCTH KJIACCHYECKON MexaHUKH. [TocTymnarsl
CIIeLIMaJIbHOM TEOPUU OTHOCUTEIBHOCTH: HHBAPUAHTHOCTD MOAYJISL CKOPOCTH
CBETa B BAKyyMe€, MPUHIUIT OTHOCUTEIIBHOCTH DUHIITEHHA
OTHOCUTEIBLHOCTh OTHOBPEMEHHOCTH. 3aMe/IJICHUE BPEMEHU U COKpaIlleHHE
IIJTUHBL.

DHEprusi U UMIYJIbC PEIITUBUCTCKON YaCTULIBI.

[ paHUIIBI MPUMEHUMOCTH KJIACCHYECKON MeXaHMKU. [locTynarel crienraibHON
T€OpPUH OTHOCUTEIBHOCTH.

[IpocTpancTBeHHO-BpeMeHHOM nHTEepBal. [Ipeobpazosanus Jlopenna. Ycimosue
MPUYNHHOCTH. OTHOCUTEIBHOCTH OTHOBPEMEHHOCTH. 3aMeIJIEHHE BPEMEHU

1 COKpAICHHUE JITTUHBI.

(DHEPIUs U UMIYIIbC PENATUBUCTCKOM YaCTHIIBI.
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CBs13b Macchl C 3HEpruel U UMITYJIbCOM PENITUBUCTCKOM YaCTHULIBI. DHEPTUS
IIOKOS

CBs13b Macchbl C SHEPTruel U UMITYJIbCOM PENATUBUCTCKON YaCTHUIIBI. DHEPTHUs

[TOKOST

Texnuueckue ycmpoucmea u mMexHoi02U4ecKue npoyeccol:

[IPUEMHHKH, YCKOPUTEIH 3aPsKEHHBIX YaCcTHLL.

Yuenuueckuit sxkcnepumenm, nabopamopnuie padomol, npakmuKym
OnpeneneHne  HMMIyIbCa UM DHEPIMM  PEISATUBUCTCKUX — YaCTHUI]
¢dororpadusM TPEeKOB 3apsHKEHHBIX YaCTHUI] B MATHUTHOM TI0JIE).

CITYTHHUKOBBIC

(o

PA3JIEJ] 7. KBAHTOBA I ®U3UKA (15 )

PA3JIEJI 7. KBAHTOBA I ®U3UKA (25 u)

Tema 1. Fnemenmol kKeanmoeoi onmuku (6 u)

Tema 1. Kopnyckynapno — eonnoeoui oyanuszm (15 u )

Dotonbl. opmyna [1nanka cBsi3u sHEPrUM (POTOHA € €r0 YACTOTON. DHEPTUs
1 IMITYJTEC (POTOHA

OTtkpseiTue U uccnenoBanue Gorodddexra. OnbiTol A. I. Cronerona. 3aKoHbBI
doroaddexra. YpaBuenue Ditnmreiina s Goroaddexra. «Kpacnas
rpanuna» Gotosddekra. laBnenue ceera. Onbith [1. H. Jlebenena.
XMMHYECKOE NEHCTBHE CBETA.

Texnuueckue ycmpoiicmeéa u npaxmuueckoe npumenenue: (POTOIIEMEHT,
(oTomaTunk, conHeuHas 6aTapesi, CBETOANO/.
[emoncmpayuu
1. ®otorddeKT Ha yCTaHOBKE ¢ IUHKOBOM IJIACTUHOM.
HccnenoBanue 3ak0HOB BHEHIHETO (oTod(hdexTa.
Cseroanon.

2.
3.
4. ConHeyHas Oatapes.

PaBHOBECHOE TEIUIOBOE U3Ty4YeHHUE (M3IydeHrne a0COIOTHO YEPHOTO Tela).
3akoH cMmeleHus Buna. ['unoresza M. [1nanka o kBaHTax.
@DOoTOHBI. DHEPrus U UMITYNIbC (POTOHA.

dotorddexr. Onbiter A. I. CromeroBa. 3akoHbl (oTodPdekra. YpaBHEHUE
Diinmreiina 1 pororddekra. «KpacHas rpanuna» ¢porodddexra.
/lapneHne cBeTa (B YaCTHOCTH, JaBJICHHE CBETa HA a0COIIOTHO MOTIIOMIAIOIIYIO
11 a0COJIOTHO OTpaxkarolyto nosepxHoctsb). Onbitel [1. H. JleGenena.
BonHoBeIe cBolcTBa yacTtull. Bonnsl ne bpoiuts. [{nuna BonHbl ne bpoins
1 pa3Mepbl 001aCTH JIOKaTU3alK JBYKYILIeics yacTuisl. KoprnyckynspHo-
BOJTHOBOM Myanu3m. Judpakiust 21eKTpOHOB HA KpUCTAILIAX.
Crieruduka n3mMepenuit B Mukpomupe. COOTHOIIEHUS HEONpeaAeIEHHOCTEN
[eitzenOepra

Texnuueckue ycmpoticmeéa U mexHoI02u4ecKue npoyeccwvl: CIEKTPOMETP,
(dorornemMeHT, (QOTOAATUMK, TYHHENIbHBIII MMKpPOCKOII, COJHEYHas Oarapes,
CBETOIMO/.

Jemoncmpayuu

1. ®otorddexT Ha ycTaHOBKE C IMHKOBOM MIACTUHOM.

2. HWccnemoBaHue 3aKOHOB BHENIHETO (OTOAPdEKTA.

3. HccnenoBaHue 3aBUCUMOCTH CONPOTUBIECHUS TOTYIPOBOJHUKOB OT|
OCBEILIEHHOCTH.

4. Cseroauon.

5. ComnneuHnas 6arapes.

Yuenuueckuit sxcnepumenm, nabopamopusie padomot, NPAKMUKYM
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Hccnenosanue hoTope3ucTopa.

2. Wsmepenue mocrossHHOW Ilmanka Ha OCHOBE HCCIIEIOBaHMUS]
dororddexra.

3. HccnenoBanue 3aBUCHMOCTH CHJIBI TOKa 4Yepe3 CBETOIUOI OT
HaIpsHKEHUA.

Tema 2. Cmpoenue amoma (4 u)

Tema 2. @uzuka amoma (5 u)

Monens aroma Tomcona. OnbITsl Pezepdopaa mo paccestHuio o-4acTuil.
[lmanerapnas mogenb aroMa. [loctynarsl bopa.
M3myuenue u noromieHrne (OTOHOB MPH MEPEX0Ie aTOMa C OTHOTO YPOBHS
bHepruu Ha Jpyroil. Bunsl ciektpoB. CHekTp ypOBHEH 3HEPruu aroMma
BOIOPOAA.
BonHoBbie cBoiicTBa yactull. Boinsl 1e bpoitns. KopnyckynsapHo-BoIHOBOM
Tyansm.
CHOHTAaHHOE U BBIHYKJEHHOE U3JIyYCHUE
Texnuueckue ycmpoucmea u npakmuyeckoe npumeneHue: ClieKTpaabHbIN
aHanu3 (CIEeKTPOCKOI), J1a3ep, KBAHTOBBIN KOMITBIOTED.
Hemoncmpayuu
1. Mopnens onbiTa Pe3epdopna.
2. OmnpeneneHue IIMHBI BOJIHBI Ja3epa.
3. HaOmroneHue nuHEHYaTHIX CIEKTPOB U3TYUCHHUS.
4. Jlazep.
Yuenuueckuit sxcnepumenm, nabopamopnvie pabomut
1. HabGmroneHue JIMHEHYATOro CIIEKTpA.

OnBITHI 0 UCCIIEOBAHNIO CTPOEHNUs aTroma. [1nanerapHas Mozaens aroma
Pesepdopna.
[Toctynarsl bopa. U3ny4yenue u nmormomeHue (OTOHOB MPH MEPEXOJIe aToMa
C OZIHOTO YPOBHSI SHEPIUU Ha IPYroi.
Buel criektpoB. CeKTp ypoBHEH 3HEpPruu aroma BO10po/a.
CrioHTaHHOE U BBIHY)KJIEHHOE U3JIydyeHue cBeta. Jlasep
Texnuueckue ycmpoticmea U mexHOI02U4ecKue npoyeccovl: CIEKTPaIbHbIN
AHaIN3 (CIIEKTPOCKOIT), JIa3ep, KBAHTOBBIA KOMIIBIOTED.
Jemoncmpayuu
1. Monenb onbiTa Pezepdopra.
2. HaGnroneHue TUHEHYATHIX CIIEKTPOB.
3. YcrpoiicTBO U AeHCTBHE CUETUNKA HOHU3UPYIOIUX YaCcTHULL.
4. OmnpezneneHue AIUHBI BOJIHBI Ja3€PHOTO U3ITYYECHHUS.
Yuenuueckuit sxkcnepumenm, nadopamopnsie padomol, npAaKmMuKym
1. HaOGmrogeHue JIMHEHUATOTO CIIEKTpA.
2. UccnenoBaHue CHEKTpa pa3pekeHHOTO
U U3MepeHue noctosiHHon Punbepra.

aTOMapHOro  BOJOPOAY

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

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

(DKCTIEpUMEHTBHI, I0KA3bIBAIOIINE CI0KHOCTh CTPOeHUs sapa. OTKpbITHE
panuoaktuBHOCTU. OmbITHl Pe3epdopna no onpeneneHuio cocraBa
panuroakTuBHOTrO M3nydeHus. CpoiicTBa anb(a-, 0eTa-, raMMa-u3Iy4yeHusl.
BrusiHue paJuoakTUBHOCTH HA XKHUBBIE OpraHu3Mbl. OTKpBITHE TPOTOHA U
HeliTpoHa. HykinonHas monens sipa ['eiizen6epra—ILlBaneHko. 3apsia aapa.
MaccoBoe uncio siapa. M3otonsl. Anbga-pacnaz. DIeKTPOHHBIN U

Hyxnonnas monens siapa [eitzenoepra—INIBanenko. 3apsiz siapa. MaccoBoe
qucio sapa. M3oTomnsl.

PannoakTHUBHOCTD. AJb(a-pacrnajl. DNEeKTPOHHBIN U MO3UTPOHHBIN OeTa-pacnal.
["aMMa-u31ydeHHe. 3aKOH paJloaKTUBHOIO pacnaaa. PaguoakTHBHbBIE U30TOIIBI B
npupojie. CBOMCTBa MOHU3UPYIOIIETO N3TyueHus. BiusiHie paanoakTUBHOCTH

Ha JKUBLIC OPIraHU3MBI. EcTtecTBeHHbIN (I)OH N3JTYUCHUS. I[OSI/IMCTpI/IH.
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MO3UTPOHHBIN OeTa-pacnaj. ['amma-n3nyyenue. 3akoH pagMOaKTHBHOTO
pacniaza. DHEPTUs CBsI3U HYKJIOHOB B siaipe. SnepHblie critbl. JledekT Macchl
sapa. SlnepHslie peakuuu. JesieHue u CuHTe3 sAanep. AnepHslid peakTop.
TepmosiiepHbIii cuaTe3. [Ipo0aeMBbl U TEPCIIEKTUBHI SIEPHOU SHEPTETHKH.
DKOJIOTUYECKHUE ACTICKTHI SIEPHOM SHEPTeTUKU. DJIEMEHTAPHBIC YACTHUIIBI.
OTKpBITHE TO3UTPOHA. MeTOAbI HAOMIONEHHS U PETUCTPALIMU HJIEMEHTAPHBIX
gactuil. OyHIaMEHTANIbHBIC B3auMoeicTBus. EqMHCTBO (hm3mueckoit
KapTUHBI MUpa
TexHuueckue ycmpoucmea U NpaKmMuyeckoe npuUMeHeHue:
Kamepa BuiibcoHa, siiepHbIil peakTop, aToMHast OoM0a.
Jlemoncmpayuu
1. C4Y€TUMK MOHM3UPYIOLIMUX YaCTHII.
Yuenuueckuit sxcnepumenm, nabopamopnuie padbomut
1. HccnenoBaHue TpeKOB 4acTHIL (IO TOTOBBIM (oTorpadusim).

JIO3UMETD,

(DHeprus CBS3M HYKJIOHOB B sifipe. SnepHbie cuibl. JlegekT Macch spa.
SAnepubie peakiuu. Jlenenne u cuates saep. SAnepueie peakTopsl. [Ipodaemsr
YIIPABIISIEMOTO TEPMOSIIEPHOTO CUHTE3a. DKOJIOTUYECKUE ACTIEKThI Pa3BUTHS
1 1epHOM SHEpreTUKU. MeTOobl pEruCTpaliy U UCCIEA0BAHMS JIEMEHTAPHBIX
yactull. OyHJaMeHTalbHbIE B3aUMOACHCTBUSA. baprOHbI, ME30HBI U JICIITOHBI.
[IpencraBnenne o CtanaapTHoN Moaenu. KBapk-ImitooHHas MOJIEIb apOHOB.
du3zuka 3a npenenamu CrannaptHoit moaenu. TémHas Matepust U TEMHAs
pHeprusi. EnuHcTBO (hr3nueckoil KapTHHBI MUPA.

Texnuueckue ycmpoucmea u mexHoai02u4ecKue npoyeccvl: 103UMETp, Kamepa
BunbcoHna, saepHbI peakTop, TEPMOSICPHBIN peakTop, aromMHas OomoOa,
MarHUTHO-PE30HAHCHAs ToMorpadus.

Yuenuueckuii sxcnepumenm, nabopamopnsvie padomut, npaKkmuxkym

1. HUccnemoBanue TPEKOB YacTHII (II0 TOTOBBIM (OTOTpadusIM).
2. HccnenoBanue paAroakTUBHOTO ()OHA C UCTIOIB30BAHUEM JJO3UMETPA.
3. HM3yuenwue nomiomnieHus OeTa-4acTHIl ATIOMUHUEM.

PA3JIEJI 8. DJIEMEHTBI ACTPOHOMUU 11 ACTPODU3UKMU (7 u)

PA3JIEJT 8. 9JIEMEHTBI ACTPOHOMMWU 1 ACTPODU3NKU (12 1)

Tema 1. Inemenmot acmpoghuzuku (7 4 )

Tema 1. Inemenmut acmpoguzuku (12 u )

JTanbl pa3BUTHA acTpoHOMUU. [IpuKiiagHOE 1 MUPOBO33pEHUYECKOE 3HAUCHUE
acTpoHoMuU. Bun 3B€31HOTO HEGa. Co3Be3usl, SpKue 3BE3/IbI, IIaHETHI,

nx suguMoe asrkenne. Conneunas cucteMa. Comnie. ComHeynast
AKTUBHOCTB. lcTrounuk sHeprun ComnHua U 3BE€37. 3BE3bI, UX OCHOBHbBIE
XapaKTepUCTUKH. [lnarpamma «CHeKTpabHbIN KJ1acC — CBETUMOCTDY. 3BE3/IBI
[TIaBHOW ITOCJIEJOBATENBHOCTH. 3aBUCUMOCTD «Macca — CBETUMOCTB)

U151 3BE3/] NIABHOM TOCJIEI0BAaTENbHOCTH. BHYyTpeHHEe cTpoeHne 3BE3 .
CoBpeMEHHBIE MPEACTABIIEHUS O IPOUCXOXKIAEHUH U dBoronnn CosHLa u
3BE31. DTarbl )KU3HU 3BE3.

Mneunslii [Iyre — Hama ['anaktuka. [lonoxenue u neuxxenue CoiHia B
["amaktuke. Tumel ramaktuk. Paguoranaktuku u kBasapsl. YEpHbIE IBIPHI B
sipax ranakTuk. Beenennas. Pacumpenue Beenennoii. 3akon Xa60ia.
PazOeranne ranaktuk. Teopus bomwioro B3psiBa. PenukroBoe nsmydenue.
MacmtaOHas crpykrypa Beenennoil. Meraranaktuka. Heperménusie

JTanbl pa3BUTHS ACTPOHOMUHU. [IpuKiiagHOE 1 MUPOBO33PEHUECKOE 3HAUCHHE
acTpoHoMuu. [IpuMeHUMOCTD 3aKOHOB (PU3UKH J171s1 00BSICHEHUS IPUPOIBI
KOCMHUYECKHX O0BEKTOB.

MeTop1 acTpOHOMHUUYECKUX HcclieoBaHui. COBpEeMEHHBIE ONTHYECKHE
TEJIECKOIIBI, PaINOTENECKOIbI, BHEATMOC(HEpHasi aCTPOHOMHUSL.

Bun 38é3mH0T0 HEOa. Co3Be3usl, SpKUE 3BE3/IbI, TUIAHETHI, UX BUANMOE
[TBIKEHUE.

ConHedHast cucTema.

Connue. ConHeyHast akTUBHOCTb. McTtounnk sHeprun CosHIa U 3BE3.
3BE3/1bI, X OCHOBHBIE XapaKTEPUCTUKH. J[MarpaMma «CeKTpaibHbIA KJIacc —
CBETUMOCTbY. 3BE3/IbI INIABHOM MOCIEI0BATENbHOCTH. 3aBUCUMOCTh «Macca —
CBETUMOCTBY TSI 3BE3]1 TJIABHOM TTOCIIEI0BaTEIbHOCTH. BHYyTpeHHEe cTpoeHne

3BE3. COBpCMCHHBIC MPEACTABJIICHUA O IPOUCXOXJICHUN U 3BOJIFOITUN COJ'IHI_Ia u
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po0IEeMbI ACTPOHOMHUH.
Yuenuueckue naonwoenun
1. HaOmromenus HEBOOPYKEHHBIM TIJA30M C  HCIIOJIb30BaHHEM
KOMIIBIOTEPHBIX ~ NPWIOKEHUN NIl ONPEIENICHHS  IOJIOKEHUS
HeOeCHBIX OOBEKTOB HAa KOHKPETHYIO J1aTy: OCHOBHBIE CO3BE3IUS
CeBepHOro nosymapus U spKue 3BE31b1.
2. HabGmronenus B teneckorn JIynsl, mianet, Mueanoro [TyTu.

3BE3/. DTalbl )KU3HU 3BE3/.
Mneunsriii [Iyte — Hamia ["anaktuka. [Tonoxxenue u nuxenue ColHIa B
["amaktuke. Tumnsl ramakTuk. Paguoranaktuku v kBasapbl. YEpHbIE AbIPHI B
siipax rajnakTtuk. Beenennas. Pacimmpenne Beenennoii. 3akon Xab0ma.
Paz6eranue ranaktuk. Teopust bonbiioro B3peiBa. PenukroBoe uzinyueHue.
MacimtabHas cTpykTypa Beenennoil. MeraranakTuka.
Hepeménnsie npobiaemMbl aCTpOHOMUH

Yuenuueckue naonwoenun:

1. HaGmropmenust  3BE3THOTO He0a  HEBOOPYKEHHBIM  IIIA30M|
C MCIIOJIb30BAHUEM KOMITBIOTEPHBIX TPHIIOKCHUN ISl OTPE/ICICHUs
MOJIOKEHUSI HEOECHBIX OOBEKTOB HAa KOHKPETHYIO JaTy: OCHOBHBIC
co3Be3nusi CeBEepHOTO MONyIIapus U IPKUE 3BE3JIBI.

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

CKOIUICHHUM.

OU3NYECKUU ITPAKTUKYM (16 yacoB)

Cnocobvl  uzmepenust  QUUYECKUX —BEIUYUH  C UCNIONL30BAHUEM — AHANIOCOBbIX
U YUPDPOBLIX UIMEPUMENLHBIX NPUOOPOE U KOMNBIOMEPHBIX OAMYUKOBbIX CUCHIEM.
Abcomommuvie u OMHOCUMETbHbLE NOSPEUHOCHIU USMEPEHUT (DUBUUECKUX BETUYUH.
Oyenka epanuy nocpeuHocmetl.

IIposedenue KoceeHHbIX UMePEHUl, UCCTeO08AHULL 3A8UCUMOCTIEl
Qusuueckux seIUdUH, NPOBEPKA NPEOTIONCEHHBIX 2unomes3 (8blOop uz pabom,
ONUCAHHBIX 8 MEMAMUYECKUX PA30enax « Yuenuueckuil 3Kcnepumenn,
nabopamopuvie pabomvi, NPAKMUKYMY).

OBOBIIAIOIIEE ITOBTOPEHMUE (4 )

OBOBIIAIOIIEE ITOBTOPEHME (15 u)

Ponb Gu3uku 1 acTpOHOMHH B IKOHOMHUYECKOM, TEXHOJIOTUYECKOM,
COLIMATILHON M ATHUYECKON c(hepax NesTeNbHOCTH YeIOBEKa; POJib U MECTO
(hU3UKH U aCTPOHOMHUHU B COBPEMEHHON HAYYHOW KapTHHE MUPA; POIh
¢busnueckoii Teopuu B GOPMUPOBAHUY MPEACTABICHUHN O (PU3NUECKON
KapTHHE MUpPa, MECTO (DM3NUYECKOI KapTHUHBI MUpa B OOIIEM PSITY

O60011eHNE U cCUCTeMaTH3alusl COAepKaHHs pasesioB Kypca «MexaHukay,
«MonekynsipHas (pu3uka U TEPMOAMHAMUKAY, « DTEKTPOAMHAMHKAY,
«Komnebanus 1 BOHBI, «OCHOBBI CIIEIMAIBHON TEOPUH OTHOCUTEIIBHOCTHY,
«KBanTOBas pusmkay, «NeMEHThI aCTPOHOMUU U aCTPOPUIUKI.

Ponp  ¢Qusukm  w acTpoHOMHM B DKOHOMHYECKOH,  TEXHOJIOTHYECKOH,
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COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX IPEICTABICHUN O IPUPOLIE COLMAJIbHOM U 3TUYECKO cdepax IesTeTbHOCTH YeIOBeKa; POlb U MECTO

(U3MKM W aCTPOHOMHUHU B COBPEMEHHON Hay4yHOW KapTHHE MHUpa; 3HaueHUeE
OIHCATEIILHON, CHUCTEeMAaTU3UPYIONICH, OOBSICHUTEIHHOW W MPOTHOCTUYECKOU
GbyHKIMNA (U3HYECKOH TEOPHH; POJib (U3MUECKOH TeopuH B (GOPMHUPOBAHUHU
NpEICTaBICHUN O (PU3MUECKON KapTUHE MHUpA, MECTO (PU3NYECKON KapTHUHBI
MHpa B OOLIEM Py COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IPEICTaBICHUIMA
0 Npupoae

Peseps (3 v) Peseps (10 1)
TemaTnueckoe NJIAHNPOBAHHE Kypca
11 kaace
baszoevtit yposens (2 uaca) ‘meéﬂeuubm yposens (5 uacos)
Koi-Bo DJIeKTPOIMHAMHUKA(nponoxkenne) 11/27
JacoB MaruuTtHoe noJie 6/14
1 B3anmoneiicTBUE MOCTOSHHBIX MATHUTOB M IMTPOBOJIHUKOB C TOKOM. MarHuTHOE

UIvHMY MarHUTHOW UHAYKIWH.

I10JIC. BCKTOp MarHUTHOM HUHAYKIHWH. HpI/IHI_[I/IH CyIIEpHO3UIUN MarHuTHBIX MOJICH.

1 MarHuTHOE 1oJie IPOBOIHUKA C TOKOM (TIPSIMOTO MPOBOIHUKA, KATYIIKH U
KpyroBoro BuTka). OneIiT Jpcrena. KapTuHa TMHAN MarHUTHOW WHIYKITUH TTOJIS
[OCTOSIHHBIX MarHUTOB.
1 Onpeodenenue ycio8uii RPUMEHUMOCMU MOOENU OOHOPOOHO2O0
MACHUMHO20 NOJA.
1 Onpedenenue nanpasienus UHOYKYUU MACHUMHO20 N0

l’lpO@OaHI/lKCl C NMOKOM
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Maenumnoe none 6 ewecmee. PeppomazHemuxu, napa- u -
ouamacHemuxku

Cuna Amrepa, €€ HanpaBJICHUE U MOAYIIb.

Cuna Jlopenna, e€ HanpaBieHUE U MOIYJIb.
JIBu>keHue 3apsiKeHHOM YaCTHIIBI B OJJHOPOJHOM
MarHuTHOM mose. Pabora cubl Jlopenia.

IIpogedenue kKocsennblx uzmeperuti cuivl Amnepa, nposeoenue
UCC1e006aHUs 3asucumocmei MedAHcOy Guzuueckumu
BEIUYUHAMU U ONBIMO8 N0  NPOBepKe  NPedlONCeHHOU
2Unomesvl Npu U3yYeHUuu Oelcmeus NOCMOSHHOZ0 MAZHUmMA
HA PAMKY C MOKOM

ObvscHenue 0CHOBHLIX NPUHYUNOE OeUCMBUsL MeXHUUEeCKUX
YCmpoucme

Ipumepuol pewenus 3a0au no meme « Cuna Amnepay

TexHUYeCcKre yCTpOMCTBA U TEXHOJIIOTMYECKUE IIPOLIECCHI: IPUMEHEHHE
[IOCTOSHHBIX MArHUTOB, IEKTPOMArHUTOB,TECTEP-MYIBTUMETP, dJICKTPOJBUTaTEIIb
SIK00M, YCKOPUTEH 3J1€EMEHTAPHBIX YaCTHUI.

Jlaboparopnas padota Nel «Habmronenue aecTBUS MAarHUTHOTO TOJIST HA TOK)

IIpumepyl pewenus 3a0au no meme « Cuna Jlopenya»

Pewienue pacuémmvlix 3a0ay ¢ A6HO 3a0AHHOU U HESABHO
300aHHOT uU3UUECKOT MOOENbIO C UCNONIL308AHUEM OCHOBHbIX
3akoH06 u popmyn no meme «Maznummoe noney.

PeuieHue KauecmeeHHbIX 3a0a4, mpeodyiowux npumMeHeHus
3ranuil no meme «Maenummnoe noney.
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DJIeKTPOMATHUTHASA UHAYKIHA 5/13

SIBneHue 3MeKTPOMarHuTHOM MHAYKIUK. [I0TOK BEKTOpa MarHUTHOM UHAYKIIUH.
OJIC nuHayKIuu.

3aKoH 3JeKTpOMarHuTHOM nHaykiuu dapanes.
Buxpesoe anekrpuyeckoe noie. Toku Dyko.

D/[C uHoykyuu 6 npoBoOHUKe, OBUICYULEMCSL NOCIYNAMENbHO
6 0OOHOPOOHOM MACHUMHOM NOJLE.

[ [pumepbl peuienus 3a0a4 no meme «3aKoH
biekmpomacHUMHOU UHOYKYULY

Pewienue pacuémmuvix 3a0a4 ¢ A6HO 3a0AHHOU U HESA8HO
Ba0anHoll husuyecKol MOOenblo ¢ UCHONb308AHUEM OCHOBHBIX
3aKOH08 U hopmyn no meme « ANeKMPOMASHUMHAS UHOVKYUA».

IIpaBuno Jlenna. MuayktuBHOCTH. Karymka
WHIYKTUBHOCTHU B LIENH ITIOCTOSHHOIO TOKA.

SBnenue camounaykiuu. J{C caMOMHAYKIIUU.

Peuienue KauecmeeHHbIX 3a0ay, mpeodyouux npumMeHeHUs.
3Hanuti no meme « NeKmpomMaHUMHAas UHOYKYUS».

Aneopumm ucnonvzoeanus npasuna Jlenya ons onpeoenenus
Hanpaesnienus moka ¢ Konmype npu ananuze epapuieckux u
bKcnepumenmanvuulx 3a0ay

Cbopka mooenu 21eKmpoMacHUMHO20 2eHepamopa

3Heprm{ MAarauMTHOTI'O IOJIA KaTYIIKHU C TOKOM.
3HCKTpOMaFHI/ITHOC 10JI€
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KonTtponbhas pabora Nel
«/3y4enne SBIEHUS HICKTPOMArHUTHON MHIYKITHH)

ObvscHeHue 0CHOBHbBIX npuHYyunoe oelicmeust mexHU4ecKux
yCWlpOﬁCWl@ U mexHojlocuv4ecKux npoyeccos, makux KakK.:
MHayKI/[I/lOHHa}Z nevv, coxzenoud, sawiuma om d1eKmpuzayuu
meii npu 0BUDICEHUL 8 MACHUMHOM noae 3emiu.

Obobwarowe-nosmopumenvHoe 3aHsmue no meme
«ONeKmpOMacHUMHASL UHOYKYUSLY

3auem no meme «dnekmpomacHUmMHAas UHOYKYUs

Kousiebanus u BosiHbI (60 1)
Mexanndeckue Kojgedanus 5-/10

KoneobarensHas cucrema. CBOOOIHBIE KOJI€OAHMUS.

I'apmonnueckue konedanus. Kunemaruueckoe u
JUHAMUYECKOE OIHUCAHUE. DHEPreTUYECKOe
oIMcaHue (3aKOH COXPaHEHUSI MEXaHUYECKOM
SHEPTUN).

Buisoo ounamuueckoco onucamnus CapMOHUYECKUX Koneoanuil us
UxX IHepecemu4decKkoco u KUHemMamuieckoeco ONUCaHusl.

Buvinyosicoennvie konebanus. Pezonanc. Pezonanchas kpueas.
Brusnue samyxanus na 610 pe3oHanCHOU KPUBOU.
Asmoxonebanusl.
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Pewenue pacuémmuuix 3a0au ¢ 1610 3a0AHHOU U HESIBHO
3A0aHHOU PU3UUECKOU MOOENbIO C UCNONb308AHUEM OCHOBHBIX
3aK0H08 U hopmyn no meme «Mexanuueckue KonebanusLy.

Amruatyna u ¢aza kosiebanuid. CBs3b aMIUTUTYABI KOJICOAHUM NCXOTHON
BEJIMYMHBI C aMIUTUTYAaMU KoJieOaHUM €€ CKOPOCTH M YCKOPEHHUSI.

[lepuon u yacrora konedanuid. [Tepron MasTbIX CBOOOIHBIX KOJICOaHU
MareMaTH4YeCcKoro MasiTHUKA. [leprnon cBOOOMHBIX KoeOaHUH MPYKUHHOTO MasTHHUKA.

Pewenue kxauecmeenHwvix 3adaq, mpe6y;0u;ux NPpUMEHEHUA
3HaHUll no meme «Mexanuueckue Konedanusy.

Obvscrenue 0CHOEHbIX NpUHYUNOe6 oeticmeust MexHUYecKux
ycmpoﬁcme, maxKkux KaKk: MempoHOM, 4acsl, Kadeiu,
MY3bIKA/IbHble UKHCMPYMEHMDbL, cedcmoepaqb.

Jlabopamopnas paboma Ne3 «Onpeoenenue ycropenus
€80000H020 nadeHus npu NOMOWU MASAMHUKA

DJIeKTPOMATHUTHBIE KoJe0aHnus 7/15

KoneGarenbubiii KoHTYp. CBOOOIHBIE SJIEKTPOMArHUTHBIE KOJIEOAHUs B HI€AIbBHOM
KOJIeOaTENHbHOM KOHTYDE.

®opmyna TomcoHa.

Ces3b amnaumyovl 3aps0a KOHOEHCamopa ¢ amMnaIumyoou
CUIbL MOKA 8 KOLeOAMeNIbHOM KOHMYpe

Pewenue pacuémuulx 3a0ay ¢ 1610 3a0AHHOL U HEABHO
3a0anHOU PU3UYECKOU MOOENbIO C UCNONb308AHUEM OCHOBHBIX
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3AKOHO8 U hopmyn no meme « NeKMpoOMacHUMHbLe
Koneobanusy

Pewenue kxauecmeennix 361001{, mpe6yi0u4ux NPpUMEHERUA
3HAHUL NO meme ((9Jl€Kmp0M612HMI’I’ZHbl€ Konebanusy

3akoH COXpaHCHUA SOHEPIUH B UACATTbHOM K0J1€0aTeIbHOM KOHTYpE.

3aryxaroliue 3JIeKTPOMAarHUTHBIE KojieOaHus. BeIHYXI€HHBIE 3JIEKTPOMarHUTHBIE
kosie0anus. [lepeMeHHbIN TOK.

CpaGHeHue MeXAHUYECKUX U INIeKMPOMACHUNHbIX Konebaruil

ObvscHenue 0CHOBHBIX NPUHYUNOG OeUCBUS MEeXHUYECKUX
YCMPOUCM8, MAKUX KaK.: 21eKMpUdecKull 360H0K, 2eHepamop
nepemMeHH020 MoKa, TUHUU dNeKmponepeoay

Onpeodenenue ycno8uti NPUMEHUMOCMU MOOeNU UOealbHO20
KonebamenbHo20 KOHmypa

MoLLHOCTb NepemMeHHOro Toka. AMNANUTYAHOE U AeACTBYIOLLee 3HaYeHMe CUbl
TOKa M HanpAXeHWA Npu pasnMyHon popme 3aBUCUMOCTU NEePEMEHHOrO TOKa OT
BpemeHn. CUHYCOMIaJIbHBIN TEPEMEHHBIHN TOK.

Wneanbublil Tpanchopmatop. [IponsBoacTso, nepeaada u norpedieHue
NIEKTPUYECKOM 3HEeprun. KylbTypa HCIIoIb30BaHus IIEKTPOIHEPT U B
ITOBCEHEBHOM KU3HU. TEXHUYECKHUE YCTPOMCTBA U TEXHOJIOIMYECKNE ITPOLIECCHI:
AJIEKTPUYECKUI 3BOHOK, TEHEPATOp NEPEMEHHOTO TOKA, JIMHUY 3JIEKTponepenad
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Pezucmop, konoencamop u kamywxa uHOYKmMUHOCMu 6 yenu
CUHYCOUOANILHO20 NepeMeHH020 moKa. Pezonanc moxos.
Pesonanc nanpsowcenuil.

Llemoncmpayus akmuno2o, eMKOCMHO20 U UHOYKMUBHO20
CONPOMuUBIeHuULl

Koumponvuas paboma «nexkmpomacnummule KonebanHusny».

Mexannueckue M 3JIeKTPOMATHUTHbIE BOJIHBI 5/10

MexaHu4ecKue BOJTHBI, YCIOBHS UX pacrpoctpaHenus. [lonepeunsie

Y TIPOJI0JIbHBIC BOJIHBL. [lepro, CKOpOCTh paclpoCTPAaHEHUS U UIMHA BOJIHBL.
CBolicTBa MEXaHMYECKHX BOJIH: OTPaKCHUE, MPEIOMIICHHES, HHTeP(EPCHITHS
1 qudpakius.

3Byk. CkopocTh 3ByKa. ['poMkocTh 3Byka. BeicoTa Tona. TemOp 3ByKa.
[IIymoBOe 3arpsi3HEHHE OKPY)KAIOIIEH CPE/Ibl.

U3yuenue pacnpocmpanerus 36yKo8blx 80NIH 8 3AMKHYMOM
npocmpaHcmee.

Pewenue 3a0ay

Obvscnenue 0CHOBHBIX NPUHYUNOE OeUCMBUs MEXHUYECKUX
YCMPOUCME U MeXHON02UHEeCKUX NPOYECCO8, MAKUX KAK:
MY3bIKATIbHbIE UHCIPYMEHMbL, pA0ap, paouonpUEMHUK,
menesusop, aumenna, menegon, CBY-neus, ynompasgykosas
OUACHOCTUKA 8 MEeXHUKe U MeOUYyUHe.

DJEKTPOMAarHUTHBIE BOJIHBL. YCIOBHUS U3JIYy4EHHS IEKTPOMArHUTHBIX BOJIH.
CBoliCcTBa 27E€KTPOMAarHUTHBIX BOJH: OTPa)XEHUE, PEJIOMIIEHUE, TIOJIIPU3ALINS,
uHTephepeHIys U Audpaxiys. B3auMHasi OpUEHTAalNs BEKTOPOB

B JIEKTPOMAarHUTHOM BOJIHE.
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[IIxana 31MeKTpOMarHUTHBIX BOJIH. [[puMeHeHNe 371€KTPOMArHUTHBIX BOJIH
B TEXHUKE U ObITY. TeXHUUECKHUE YCTPOICTBA U MIPAKTUUECKOE PUMEHEHHE:
MY3bIKaJIbHbIE THCTPYMEHTHI, pajap, paaAuonpruEéMHUK, TEIIEBU30D, AaHTEHHA,
tenedon, CBU-meup, ynpTpa3BykoBasi IMarHOCTUKA B TEXHUKE U MEIUIIMHE
[IpuHUMIBI pagrocBs3u U TeneBuaeHus. Pagunonokanus.

Pewenue kauecmeennvix 3a0au, mpeodyrowux npumeHenus.
3HaHUli no meme «MexanuuecKkue u 31eKMpPOMACHUMHbIE
BOJIHbLY

Pewenue kxauecmeenHwvix 361061’{, mpe6y;0u;ux npumMeHerus
3HaHull no meme «Mexanuueckue u INNEKMPOMACHUNTHbLE
BOJIHbL)

Yempoiicmeo u npunyun pabomul npocmetiuie2o
paouonpuemMHuKa

Ontuka 10/25

[IpsiMonuHetHOE paclipoCTpaHEeHHE CBETa B OAHOPOAHOMU cpeae. JIyu cBerta.
ToueuHbIiT KICTOYHUK CBETA.

OTpa)KeHI/Ie cBeTa. 3aKOHBI OTpa’XXCHUA CBCTA. HOCTpOCHI/Ie I/I3O6pa)KeHI/II71
B IIJIOCKOM 3CPKaJIC.

Habniooenue onmuueckux senenuil, nposedenue KOC8eHHbIX
usMepeHull, UCCIe008aHUs 3a8UCUMOCMel] PUULECKUX
BEeNUYUH U ONBINOG NO NPOBEPKE NPEOTONCEHHOU CUNOMe3bl
npu u3y4eHuU s61eHUll NPeloMAeHUs. C6ema Ha epanuye
pasoena 08yx cpeo, npelomiieHus ceema 8 coouparoujeti

U pacceusaroweli TUH3AX, BOIHOBLIX CEOUCME C8emda.

Ilocmpoenue u pacuém uszobpasicenuil, co30a6aembvlx
NJIOCKUM 3€PKANOM
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Copepuueckue 3eprana

[Ipenomienue cBera. 3aKOHBI IPEJTOMIICHHSI CBeTa. AOCOJIIOTHBIN TTOKa3aTelhb
MIPEJIOMJICHUSI.

Hucnepcus ceera. ClnoxHbIi cocTtaB 6enoro csera. Lper.
ITonHoe BHyTpeHHee oTpakeHue. [IpeaenbHblil yroi MoJIHOro BHYTPEHHETO
OTpa)KEHUSI.

Jlabopamopnas paboma Ned4 « HUzmepenue nokazamens
NpeloMAEHUS CIEKAa)

Omuocumenvhblil NOKA3amesb NpENIOMIIEHUA. Ilocmosincmeo
yacmomul ceema U COOMHOULEHUE ONIUH GOH npu nepexoc)e
MOHOXpOMaAmMu4eCcKoco ceema uepes cpanuyy pa3deﬂa 06yx
onmu4ecKkux cpec).

Xoo nyueti 6 npuzme. Monumopune no muny EI'D

CO6I/IpaIOH_[I/IC H PpaCcCCUBAOIMEC JIMH3LI. Tounkas nuH3a. CDOKYCHOC pacCTOSAHUC
M OIITHYECKAs CHJIa TOHKOM JIMH3EL.

KOHTpOJ'IBHaH pa60Ta «d)opMyna TOHKOM JTMH3BL. yBeJ'II/I‘{eHI/Ie, JlaBa€MO€ JTUH30M»

Jlabopamopnas paboma Ne5 « Onpedenenue onmuyeckou
CUNIbL U POKYCHO20 PACCMOAHUSL COOUPATOUfell TUH3bLY

3asucumocmuv ¢hoxkycHo2o paccmosanus monKou cghepuieckou
JIUH3bL OM €€ 2eoMempUU U OMHOCUMENbHO20 NOKA3ZAMEIIA
npenomieHUs.

Xoo nyua, npoweduieco 1uH3y NOO NPOU3BOTILHBIM V2IIOM K €€
anaenol onmuyeckou ocu. Ilocmpoenue uzoopasicenuti mouxu
U ompe3sKa NPAMoll 8 cCOOUPAIOWUX U PACCEUBAIOUJUX TUHIAX

U UX cucmemax.

60




OnTuueckue mpuOopsl. Pazpemiaromas cnocodHocTh. [T1a3 kKak onTudeckas
cucrema.
[Ipenensl NpUMEHUMOCTH T€OMETPUYECKON ONTUKH.

TexHuyeckue yCTpoMCTBa U TEXHOJIOIMYECKUX IIPOLECCHI: OUKH, JIyIIa, IEPUCKOII,
¢doroanmapar, MUKPOCKOII, IPOEKLIMOHHBIHN armapar, IpOCBETICHUE ONTUKH,
BOJIOKOHHAsI OTITHKA, TU(PPAKINOHHAS PEIIETKA .

HpOC6€I’I’UZ E€HUue onmuku

Ilocmpoenue u pacuém uzobpasxcenuil, coO30a8aembix
NJIOCKUM 3€PKATIOM, MOHKOU JTUH3OLL.

Pewenue kxauecmsennvix 3a0au, mpeoyrowux npumeHeHus
3nanull no meme «Onmuxay

Bonnogas ontuka. MaTepdepenius cera. KorepeHTHbIC HCTOUHUKHU. YCTOBUS
HaAOIOIEHN MAKCUMYMOB U MUHUMYMOB B MHT€P(EPEHIIMOHHON KapTUHE OT ABYX
KOT€PEHTHBIX UCTOYHUKOB. [IprMeph! Kiaccuyecknx MHTEPHEPEHIIMOHHBIX CXEM.

Hudpakmus ceera. udpakuronnas pemérka. YcioBue HaOMIOIEHUS TNIaBHBIX
MaKCUMYMOB TIpH MaJICHUU MOHOXPOMAaTUYECKOTO CBETa Ha AU(PAKIIMOHHYIO
pewérky. [lonsgpusanus ceera

Jlabopamopnas paboma Ne6 « H3mepenue onunvt c6emogoii
BOJIHbBLY

ObvscHenue ocobenHocmel NpOMeKanus ONMU4ecKUx
A6IeHUll: UHmepgepenyuu, ouppakyuu, Oucnepcuu, NOIHO20
BHYMPEHHE20 OMPANCECHUSL.

Pewenue pacuémmuvix 3a0ay c 2610 3a0anHOU U HEABHO
3a0anHOU PU3UYECKOU MOOENbIO C UCNONb308AHUEM OCHOGHBIX
3aK0H08 U (hopmyn no meme « Onmuxay

OCHOBBI CIeMAJILHOM TEOPHUH OTHOCUTEIbHOCTH 4/5
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I'paHuIBl IPUMEHUMOCTH KJIIACCUYECKON MeXaHUKU. ITocTynarsl cienuanbHON
TEOPUU OTHOCUTEIIBHOCTH.

OTHOCHUTEIBLHOCTh OJJHOBPEMEHHOCTH. 3aMeJIJIEHUE BPEMEHU U COKpAIICHUE
JUIAHEL.

IIpocmpancmeenno-epemennoli unmepeal. Ilpeobpasosanus
Jlopenya. Ycnoeue npuyunnocmu.

Ipaxmuxym
Ilpakmuxym
DHeprus U UMIYIbC PENSATUBUCTCKOM yacTUlbl. CBSI3b MAcChl C IJHEPrUen
Y UMIYJIBCOM PEJIAITUBUCTCKOM YaCTHUIIbl. DHEPIUsl NOKOsI
KonTponbHas pabota «Ontuka». TexHMUeCKue yCTpoicTBa U TEXHOJIOTMUECKUE
IIPOLIECCHI: CITYTHUKOBBIE IPUEMHUKH, YCKOPUTEIIN 3aPSKCHHBIX YaCTHIL
[IpakTukym
[IpakTHKyM

KonTpomnsHas padora «CTO»

KsanTtoBas ¢pusuka 15/25
KopnyckyasipHo- BosiHOBO# Ayaausm 6/15

PaBHOBecHOe TerioBoe u3nydeHue (M3ydeHue abCoMOTHO YEPHOTO TENa).
T'unore3a M. Ilinangka o kBaHTax.

®DoTOHBI. DHEPTHUS U UMITYILC (DOTOHA.
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3axon cmewenus Buna.

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

Pewenue pacuémmuvix 3a0ay c 2610 3a0aHHOU U HEABHO
3A0AHHOU PU3UYECKOU MOOETbIO C UCNONIL30BAHUEM OCHOBHBIX
3aKoH08 u gpopmyn no meme «Keanmosvie sagnenusny.

dotoaddext. Onbret A. I. CromeroBa. 3akoHb! HoTOdIPdEKTA.

VYpasuenue DitnmteitHa 11t poroaddexra. «KpacHas rpanuna» hotosddekra.

Onpeodenenue ycno8uti NPUMEHUMOCMU KBAHMOBOU MoOelu
ceema.

AHanu3z K6aHMOBLIX NPOYECCO8 € UCNONLIOBAHUEM YDAGHEHUSL
Dunwmerina 0ns homosghghexma, npurnyuna coomuouieHul
Heonpeoenénnocmu I etizenbepeaa.

Pewenue xauecmeernnbvix 3(1@61% mpe6yi0u;ux NPpUMEHEHUA
3uanuil no meme «Keanmoenle si6nenusny.

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

TexHHUYECKHE YCTPOMCTBA M TEXHOJIOTMYECKUE MTPOLIECCHI: CIIEKTPOMETP,
¢dotorneMeHT, POTOoAaTUNK, TYHHEJIbHBII MUKPOCKOII, COJTHEUHas Oarapes,
CBETOUO/

63




Bonnosvle ceoticmsea wacmuy. Boanwvl 0e bpouins. [{nuna
gonnbl 0e bpoiins u pasmepsl obracmu 10KAIU3AYUU
osudicyuetics wacmuyvl. Kopnyckynsaprho-601H0801 OVaiusm.

Huppaxyus s1eKkmpoHos Ha KpUCmMaiiax.
Cneyugura usmepenuii 8 mukpomupe. Coomuouierust
Heonpedenénnocmetl I elizenbepea

Pewenue kxauecmsennolx 361001{, mpe6yi0u4ux NPpUMEHEHRUA
3uanuil no meme «Keanmoesole si6nenusny.

duszuka aroma 4/5

OmnbITHI IO UCCIICIOBAHUIO CTPOCHUs aroMa. [[1aHeTapHas Mozenb aToma
Pesepdopna.

IToctynars! bopa. U3my4yenue u nomiomeHue (OTOHOB IIPU IEPEXO/IE aTOMa
C OJITHOTO YPOBHS SHEPTUU Ha APYTOil.

Ananuz K6aHmMoBbIX NPOYECCO8 HA OCHOBE NEPEO2O U BIMOPO20
nocmynamos bopa

Ilpakmuxym

Ipaxmuxym

Bunel ciektpoB. CiekTp ypoBHEHN HEPIrUU aToMa BOIOPO/A.
CHOHTaHHOE U BBIHY)KJIEHHOE HU3JIyUE€HHUE CBETA.

TexHu4yeckne yCTpOMCTBA M TEXHOJIOTUYECKHUE MPOLECCHI: CIEKTPAIbHBIN aHATU3
(CTIEKTPOCKOIT), JT1a3ep, KBAHTOBBIM KOMIBIOTEP
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[IpakTukym

[IpakTukym

JlaGoparopnas paboTa

du3nKa aTOMHOTO SIAPA M JIeMEHTAPHBIX YacTul 5/5

Hyxnonnas monens sigpa I'eiizendepra—Banenko. 3apsia sjapa. MaccoBoe 4ncio
siapa. M3oTormbl.

PannoaktuBHOCTh. Anbda-pacnaa. INeKTPOHHBINA U O3UTPOHHBIN OeTa-pacma.
["amMMa-u3nydenue.

Ipaxmuxym

Ilpakmuxym

Pewenue 3a0au

DOHeprust CBA3M HYKJIOHOB B ajpe. SlnepHbie cuibl. JledexT macesl sapa. SnepHsle
peakuuu. JleneHue u CUHTE3 saep

SAnepHsbie peakTopsl. [Ipodiaemsl yripaBiseMoro TepMOsSIEPHOTO CUHTE3A.
OKOJIOTUYECKUE aCIIEKThI PA3BUTHUSA SIACPHOU SHEPIETHKH.

Ilpaxkmuxym

Ilpakmuxym
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Pewenue 3a0au

MeTo/bl perucTpaii U UCCAEA0BAHMS JIEMEHTAPHBIX YACTHIL.
OyHAaMEHTAIbHBIE B3aUMOACHCTBUS. baprOHbBI, ME30HBI U JIENTOHBI.
[Ipencrasnenue o CranaaptHoi Mojenu. KBapk-miirooHHAs MOJEIb aJpOHOB.

®dwusuka 3a npenenamu CrangaptHoit Monenu. TéMHas Matepus U TEMHAs SHEPTUS.

EnuncTBO (hM3mveckoii KapTUHBI MUpA.

TexHuueckue ycTpoiicTBa U TEXHOJIOTMYECKHE IIPOLIECCHI: JO3UMETP, Kamepa
Bunscona, siiepHblil peakTop, TEPMOSACPHBIN peakTop, arToMHass 6oM0a,
MarHUTHO-PE30HAHCHAs! TOMOTpadust

Tpaxmuxym

Tpakmuxym

Pewenue 3a0au

DJIEeMEeHTBI ACTPOHOMMH U acTpodusnku 7/12

Mertozp! acTpoHOMHYECKHX HccnenoBaHuid. COBpeMEHHbIE ONITHYECKUE TENECKOIIH,
PaaHOTeNIeCKOIbl, BHEaTMOC(hepHas aCTPOHOMUSL.

Bun 38é€3mH0T0 HeOa. Co3Be3ausl, SpKue 3BE3MbI, INIAHETHI, UX BUIUMOE JBIKCHHUE.

Omanwl pazeumust acmponomuu. Ilpuxiaonoe u
MUPOBO33pEHUecKoe 3HayeHue acmpornomuu. Ilpumenumocmo
3AKOH08 u3uKu 0151 00BACHEHUS NPUPOObL KOCMUYLECKUX
00beKmos.
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Ocnognbie cozsez0uss Ceseproco nonyuapus u sipKue 36e30bul

Ponv acmponomuu 6 cospemennoii kapmune mupa, 8
NPAKMUYECKOU 0esimenbHOCMU YelloseKka U OdlbHeluem
HAYYHO-MEXHU4eCKOM pa3eumul.

ComnHeunas cucreMa.

COJ'IHHC. CoiHeuHast aKTUBHOCTD. MIcTOUHUK OHEpPTHUn COHHHa nu 3Bé3I[.

3BE3/1bI, UX OCHOBHBIE XapaKTEPUCTUKU. J(MarpaMmma «CeKTpaIbHbIN Ki1acc —
CBETUMOCTbY. 3BE3/1bI [NIABHOH [10OCIIEN0BATENBbHOCTH. 3aBUCUMOCTb «Macca —
CBETUMOCTB» JUI 3BE31 INIABHOM MOCIEN0BATENBHOCTH. BHyTpeHHEE cTpOoeHNe 3BE3 .

Ilpakmuxym

Ipaxmuxym

Obobwenue u cucmemamu3ayusi COOEPHcaAnUs paz0enos
Kypca «Mexanuxay,

CoBpeMeHHbIe MPEACTABICHUS O TIPOUCXOKICHUH U 3BOIoNMK CONHITA U 3BE3/. DTarbl
JKA3HHU 3BE3I.

Mnieunstii [1yTs — nama Nanaktuka. [lonoxxenue u npmwxenue Connina B ['anaktuke. Tums
rajakTuk. PaguoranakTuku u kBazapbsl. YEpHbBIE ABIPHI B ApaX ralaKTHK.
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ObobWenue u cucmemamu3ayusi COOePHCAHUs pazoenos
Kypca «Mexanuxkay,

Obobwenue u cucmemamuzayus COOEPHCaAHUsL pa30eos
Kypca «Mexanuxay,

Konmponvuas paboma «Monexynspuas ¢uzuxa u
MepMOOUHAMUKAY,

Bcenennas. Pacnmmpenne Beenennoit. 3akon Xa06ma. Pa3zberanue ranaktuk. Teopus
Bonpiioro B3pbiBa. PeslnkToBOE U3ITydeHHE.

KontpomnpHast pabora «MacmrabHas cTpykTypa Beenennoil. MeTtaramakTuka.»

Hepeménnpie mpoOieMbl aCTPOHOMUHU

Obobwenue u cucmemamuzayus coOepHCarus pazoenos
Kypca «Monexynapras gusuxa u mepmoOUHaAmMuKay,

Obobwenue u cucmemamu3ayusi COOEPHcaAnUs paz0enos
Kypca «MonexynsapHnas ghuzuka u mepmoouHamuxa,

HpumeHeHue OCHOsOnoiazarnwyux acnmpoHOMU4YeCKUx
I’lOHﬂmuﬁ, 34KOHO6 U meopuﬁ 071 AQHAAU3A U 00bACHEHUS

Qusuueckux npoyeccos, NPOUCX00AWUX 8 36€30aX, 8 36E30HbIX

cuUCmemax, 8 MeNCeaiaKmuiecKkoll cpeoe, O8UNCEeHUs.
HebeCHbIX mei, 28010YUU 36¢30 U Beenennoii
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O06001IeHNE B CHCTEMAaTH3allNs COMEP KaHms pasaeia Kypca «MexaHuKay

O60011eHne U cucTeMaTH3alus COAepKaHus paszaeia Kypca «MonekynspHas pusnka
U TEPMOJMHAMUKA)

Obobwenue u cucmemamuzayus COOEPHCAHUsL pa30eios
Kypca « DneKkmpoouHamuxay

ObobWenue u cucmemamu3ayus COOePIHCAHUs pa30enos
Kypca « DNeKkmpoouHamuxay

Obobwenue u cucmemamuzayus coOepHCarus pazoenos
Kypca « DneKkmpoouHamMuKay

Pezeps

Pe3zeps
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ITPOBEPAEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHMUS OC-
HOBHOM OBFPA30BATEJILHOM ITPOT'PAMMBI

10 KITACC

Kon

NMpPoBepPsieMOro
pe3yabTara

10.1

IIpoBepsiemble npeAMeTHbIE Pe3yJIbTAThl 0CBOEHUSI 0OCHOBHOI 00pa3o-
BaTeJIbLHON MPOrpaMMbl CpeHero 001ero oo0pazoBaHus

JleMOHCTpHpOBaTh HA MPUMEPAX POJIb U MECTO (U3UKH B (GOPMUPOBAHUU
COBPEMEHHON HayYHOW KapTUHBI MUPA, B PA3BUTHH COBPEMEHHOM TEXHUKH
Y TEXHOJIOTHUM, B TPAKTUUYECKOHN JEATEIbHOCTH JIFOJEH

10.2

VYuuThIBaTh IPaHULIbI IPUMEHEHUS M3YyYEHHBIX (PU3MUECKUX MOjeseil: Ma-
TepuanbHas TOYKA, WHEPUHUAIbHAS CHCTeMa OTCYETa, abCOIIOTHO TBEpPHOE
TEJO, NACAJIBHBIN I'a3; MOJEIU CTPOEHUS ra3oB, KHUAKOCTEH U TBEPIBIX Tel,
TOYECUHBIN AJIEKTPUUECKHUM 3apsijl — IPHU pelIeHUH (PU3NYECKUX 3a/1a4

10.3

10.4

Pacno3naBate ¢u3nveckue sSBiIeHUs (TIPOLECCH) U OOBSICHITD UX Ha OCHOBE
3aKOHOB MEXaHUKH, MOJIEKYJISIPHO-KHHETUYECKOW TEOpUU CTPOCHHUS Bellle-
CTBa M D3JIEKTPOJUHAMHUKU: PAaBHOMEPHOE U PABHOYCKOPEHHOE MPSMOJIH-
HEHOe JBMXKEHHE, CBOOOJHOE MaJieHHe Tel, JBM)KEHUE 10 OKPYKHOCTH,
UHepLys, B3auMmojieiicteue tern; auddysus, OpoyHOBCKOE JBUKEHHE, CTPO-
€HME KHUJKOCTeH M TBEPIBIX TeJ, U3MEHEHHE 00bEMa TeJl MPH HarpeBaHUU
(oxJaKJIeHUHn), TEIJIOBOE paBHOBECHE, UCIAPEHHE, KOHJEHCAlUs, IJIaBiie-
HUE, KpUCTAJIN3alus, KUIIEHUE, BIAXKHOCTh BO3/1yXa, MOBBIIICHHUE AaBIIE-
HUS Ta3a [PU €ro HarpeBaHUU B 3aKPBITOM COCYJE, CBA3b MEXKIY IapaMeT-
paMH COCTOSIHMS ra3a B U30IPOLIECCax; MNIEKTPU3ALUs Tell, B3aUMOJEeCTBHE
3apsi0B

OnuceiBaTh MEXaHUYECKOE IBM)KEHHUE, UCIOb3YsI (GU3NUYECKUE BEIUYHHBIL:
KOOpJIMHATA, MyTh, IEPEMEILEHUE, CKOPOCTh, YCKOPEHHUE, Macca Tella, CHIa,
UMIYJbC Te€Jla, KHHETUYECKasl SHeprusi, NOTeHLIHAIbHAasl YHEPrHs, MEXaHU-
yeckas paboTa, MEXaHUYECKasi MOIIIHOCTh; MPU OMMCAHUU NMPABUIIBHO TpPaK-
TOBaTh (PU3MUECKUNM CMBICH HCIHOJB3YEMBIX BEJIWYMH, UX O0OO3HAuU€HUs U
€MHMIIBI, HAXOJUTh (POPMYIIbI, CBSI3bIBAIOIINE JAHHYIO (PU3UUYECKYIO BEJIH-
YUHY C IPYTMMH BEINYMHAMU
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10.5

OnunceBaTh U3yYEHHBIE TEIUIOBBIE CBOMCTBA TEJ M TEIUIOBBIE SIBJIICHHUS, UC-
noJyib3ys (U3MUecKUe BEIMYMHBI: JIaBJieHHE rasa, TemIepaTypa, CpeiaHss
KMHETUYECKasi SHEPTHsl XaOTHYECKOr0 JIBMKEHHUSI MOJIEKYJI, CpEHEKBaApa-
TUYHAsl CKOPOCTb MOJIEKYJ, KOJIMYECTBO TEIUIOTHI, BHYTPECHHSS DHEPIUs,
paboTta ra3za, KO3(QQHUIMEHT IOJIE3HOTO JEHCTBUS TEIJIOBOTO JABHraTes;
IpU ONMCAHUU MPABUIBHO TPAKTOBATH (PU3NUECKUN CMBICI UCHOIB3YEMBIX



BEJIMYMH, UX 0003HAYCHUS U CIUHUIIBI, HAXOIUTH (DOPMYIIBI, CBS3BIBAIOIINE
JTaHHYI0 (PU3MYECKYIO BETUYUHY C JPYTMMH BETUUMHAM

10.6

OnucelBaTh U3yYEHHBIE JIEKTPUUYECKHE CBOICTBA BELIECTBA U 3JIEKTpHUUE-
CKHUe siBIICHUS (IPOILIECCHI), UCIOIB3Ys (PU3NUECKUE BEIMYMHBI: JIEKTpHYe-
CKMM 3apsill, NEKTPUUECKOE I10JIe, HANPSHKEHHOCTD IOJIs1, IOTCHIMAI, pas3-
HOCTh MOTEHIMAJIOB; MPH OMUCAHWU NPABWIBHO TPAKTOBATH (DU3MUYECKHIA
CMBICJI MCIIOJIb3YEMbIX BEJIMYMH, UX 0003HAU€HMs M €IUHUIIBI; YKa3bIBaTh
(GopMyIbl, CBSA3bIBAIOIIUE AAHHYIO (U3NYECKYIO BEIMYUHY C JAPYIMMHU Be-
JUYAHAMU

10.7

aHaATU3UPOBaTh (PU3UYECKHE MPOLECCH U SABICHHS, HCIIONB3Ys (pru3nuecKue
3aKOHBl U NPUHIMUIBL 3aKoH BceMupHoro tsarotenus, I, Il u Il 3akons!
HeroTOHA, 3aKOH COXpaHEHUS MEXaHWYECKOW DHEPIHM, 3aKOH COXPAaHEHHS
UMITyJIbCa, MPUHLMII CYNEPIO3ULMHA CWJI, IIPUHLIUI PaBHOIPABHS MHEPLU-
QJIBbHBIX CHCTEM OTCYETA; MOJIEKYJISIPHO-KHUHETUYECKYIO TEOPUIO CTPOCHUS
BELIECTBA, I'a30BbIE 3aKOHBI, CBS3b CPEJHEN KMHETUYECKOM YHEPTUH TEILIO-
BOTO JIBIDKCHHSI MOJIEKYJI ¢ aOCOJIIOTHOM TeMmIepaTypoul, MEepBbId 3aKOH
TEPMOJMHAMUKH; 3aKOH COXPAaHEHUS 3JIEKTPUUYECKOTo 3apsija, 3akoH Kymo-
Ha; TIPY TOM DPA3JIM4aTh CIOBECHYIO (POPMYJIHPOBKY 3aKOHA, €r0 MareMa-
TUYECKOE BBIPAKEHUE U YCIIOBUS (TPaHUIIbl, 00JIaCTH) IPUMEHUMOCTH

10.8

10.9

10.10

10.11

OOBSACHATh OCHOBHBIC MPUHIIUIBI ACHCTBUS MalluH, MPUOOPOB U TEXHUYE-
CKHX YCTPOMCTB; pa3IiNyaTh YCIOBHS UX OE30MaCHOTO HUCIIOIb30BaHUS B T1O-
BCEIHEBHOI KU3HUA

BBINOJNHATE 3KCIIEPUMEHTBI 110 HMCCIICOBAHUIO (DU3UYECKUX SIBICHUU |
IPOIIECCOB C UCIIOJIB30BAHUEM TPSMBIX M KOCBEHHBIX U3MEPEHUI; IIPU 3TOM
dbopMynupoBath npodiemy (3agady) U TUNOTE3y Yy4eOHOTO SKCIEpUMEHTA,
coOupaTh YCTAaHOBKY W3 IMPEIJIOKEHHOTO 00OPYIOBaHMS, MIPOBOIUTE OIIBIT
1 (OPMYIIUPOBATH BBIBOJIBI

OCYH_IGCTBJ'I}ITB MpAMbIC U KOCBCHHBIC H3MCPCHUS (bI/I3I/I"IeCKI/IX BCJIMYHMH,
IIpu 3TOM BH6I/IpaTB ONTHUMAIIBHBIN CIIOCO0 HU3MEPCHHUA U UCIIOJB30BATh U3-
BCCTHBIC MCTObI OILICHKH HOFpGIJ.IHOCTCfI H3MepeHPII>i

HccnenoBaTh 3aBUCUMOCTH MEXy (PU3NUECKUMHU BEIMYMHAMH C HCIIOJIB30-
BaHUEM IPSAMBIX MU3MEPEHMI; MPU 3TOM KOHCTPYHPOBATh YCTAaHOBKY, (HK-
CHpOBaTh Pe3yJbTaThl MOJYYEHHOH 3aBHCHUMOCTH (U3UYECKUX BEJIMYUH B
BUjie TabaMIl U rpadUKOB, 1e1aTh BBIBOJBI 110 pe3ybTaTaM HCCieI0BaHUs

10.12

CoOGmoaTs npaBuiia 0€30MacCHOTO TPy/a IPH MPOBEACHUH HCCIIEIOBAHUI B
paMKax y4eOHOro SKCIEpUMEHTa, Y4eOHO-HCCIEeI0BaTeIbCKOW M MPOEKT-
HOMW JIEATENbHOCTU C UCTHOJIb30BAHUEM U3MEPHUTENBbHBIX YCTPOMCTB U 1abo-
paTtopHOro 000opyI0BaHUs

71

10.13

Pemate pacu€rHpie 3aaun C SBHO 3aJaHHOW (PU3HUECKOM MOJIETBIO, HC-
HOHBSYSI q)HSquCKI/Ie 3aKOHBI 1 HpI/IHHI/IHBI; Ha OCHOBC aHaJIm3a YCJ'IOBI/ISI



3a/1a4 BBIOUPATh (PU3NYECKYIO MOJEIb, BBIACIATh (PH3UUECKHE BEIUYUHBI
1 hopMyItbl, HEOOXOUMBIC TSl € PEeIICHHS, IPOBOJIUTH PACUYEThI U OIICHH-
BaTh PEAILHOCTD MOJIYYEHHOTO 3HAYCHHS (PHU3UIECKON BEITMUNHBI

10.14

Pemiate kadyecTBEeHHBIE 3a7auM: BHICTPAUBATh JIOTMYECKH HEMPOTUBOPEUU-
BYIO LIETIOYKY PACCYXICHUN C OMOPOIl Ha U3yUYEHHBIE 3aKOHBI, 3aKOHOMEP-
HOCTU ¥ (PUBNYCCKUE SIBICHUS

10.15

Hcronp30BaTh MpH pelIeHUH Y4eOHBIX 3a1ad COBPEMEHHBbIE MH(OpManu-
OHHBIE TEXHOJIOTWHU Ui IIOMCKA, CTPYKTYPUPOBAHUS, WHTEPIPETALUU U
npeCTaBiIeHNs Yy4eOHOH W Hay4YHO-TIOMYJSPHON MH(POpPMALUU, MOTY4EH-
HOM u3 Pa3JIMYHBIX UCTOYHUKOB; KPUTUUCCKH aHAJIU3UPOBATH IIOJTYUYaCMYIO
UHPOPMALINIO

10.16

10.17

10.18

[TpuBOIUTE IPUMEPHI BKJIaJIa POCCUNUCKUX U 3apYOSKHBIX YUEHBIX-(PU3UKOB
B pa3BUTHE HAyKH, OOBSICHEHHE IIPOLIECCOB OKPYXKAIOIIEr0 MUpa, B Pa3BU-
THE TEXHUKU U TEXHOJIOTUI

Hcnonp30BaTh TEOpEeTUYECKHE 3HAHUS MO (PU3UKE B MOBCEIHEBHOM >KM3HU
Uit o0ecriedeHrs 0e30MacHOCTH MpU OOpaIleHny ¢ TpudopaMu U TEXHUYE-
CKUMHU YCTpPOMCTBaMH, AJISi COXpaHEHHs 370POBbS U COOIIOJCHHUS HOPM
HKOJIOTMYECKOTO MIOBEJICHUS B OKpY»Katollel cpefie

PaGortatpe B rpyrmie ¢ BBINOJIHEHUEM Pa3iHYHBIX COIMAIBHBIX poJiel, Iia-
HUPOBaTh PabOTy TPYMIbI, PAMOHATIBHO pACIpeNessaTh OO0SI3aHHOCTU H
IUTAHUPOBATh JIEATEIBHOCTh B HECTAHJAPTHBIX CUTYAlMUSX, a/IeKBaTHO OIle-
HUBATh BKJIAJ KaXJIOT0 U3 YYACTHUKOB T'PYIIIHI B PEIICHUE paccMaTpUBae-
MO TTPOOIEMBI

11 KIIACC

Kon

NPOBEPAEMOT0
pe3yabTara

111

IIpoBepsiemble mpeAMeTHbIE Pe3yJIbTAThHI 0CBOEHHUsI 0CHOBHOI 00pa30-
BaTeJIbLHOM NMPOrpaMMBbl CpeiHero o01ero od0pa3zoBanusi

JleMOHCTpHpOBaTh Ha MpPUMEPAX POJIb U MECTO (U3UKH B (GOPMUPOBAHUU
COBPEMEHHOM HAYYHOW KapTHHBI MUpPa, B Pa3BUTHU COBPEMEHHOW TEXHUKHU
U TEXHOJOTHH, B IPAKTHUYECKOW IEATEIbHOCTH JIIOAEH, LEIOCTHOCTh U
€IMHCTBO (PU3NYECKOIN KapTHHBI MUpa

11.2

Y4uuThiBaTh rpaHyIlbl MPUMEHEHUS M3YyYEHHBIX (PU3UUYECKUX MOJENel: To-
YEYHBINA 3JIEKTPUYECKHM 3apsfl, sIepHas MOJENb aToOMa, HyKJIOHHAsI MOJEIIb
aTOMHOTO Si/ipa IpU pelieHuu GU3NYECKUX 3a/1a4

11.3

PacnioznaBate (usznueckue sBieHus (MpoIecchl) U OObSICHITh UX HA OCHOBE
3aKOHOB 3JIEKTPOJIMHAMHUKH M KBAHTOBOM (PU3MKU: 3JIEKTpHUYECKasl MPOBO-
JTUMOCTb, TEIJIOBOE, CBETOBOE, XMMHMUYECKOE, MarHUTHOE AEHCTBHS TOKa,
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11.4

115

11.6

11.7

B3aMIMOJICHICTBIE MAarHUTOB, AJIEKTPOMArHUTHAS WHIYKIIUS, ACHCTBHE Mar-
HUTHOTO I0JIS1 Ha TIPOBOJHUK C TOKOM M JBMDKYIIUHCS 3apsii, dJIEKTpoMar-
HUTHBIC KOJICOaHUS ¥ BOJHBI, IPSMOJIMHEHHOE PACIPOCTPAaHEHUE CBETA, OT-
pakeHHe, TpeioMIIeHHe, HHTepepeHIIns, TUPPAKINS 1 MOJISPU3ALUS CBE-
Ta, Aucnepcus cBeta, (orodnekTpudeckuil 3pdext (hoTodrddekr), crero-
BOE JIaBJICHHWE, BO3HMKHOBEHHE JIMHEHYATOro CIIEKTpa aromMa BOJOPOJA,
€CTECTBCHHAS U UCKYCCTBEHHAS PaJOAKTHBHOCTh

OnuceiBaTh M3y4YE€HHBIE CBOMCTBA BEIECTBA (DJIEKTPUUECKHUE, MATHUTHBIE,
ONTUYECKUE, DJIEKTPUUECKYIO IMPOBOJUMOCTD PAa3IMUHBIX CPEN) U IJIEKTPO-
MarHUTHBIE SIBJICHUS (TIPOLIECCHI), UCIIONB3YS (PU3UUECKHE BEIIUYUHBIL: JICK-
TPUYECKUIN 3aps]l, CHUJIa TOKA, MJIEKTPUUECKOE HAMPSIKEHHE, FIEKTPUUECKOE
COMPOTHBIICHUE, Pa3HOCTh moTeHmuanos, DJIC, pabora TOKa, MHIYKIHUSI
MarHMTHOTO 1oJis, cuiia Amrepa, cuia JIopeHua, MHIyKTUBHOCTb KaTYIIKH,
SHEPrHs JICKTPHUUSCKOTO U MATHUTHOTO IOJICH, IIEPUOJT M YacToTa Kojeba-
HUH B KoJebaTeIbHOM KOHTYpE, 3apsj U CHJIa TOKa B MpoIlecce rapMOHUYe-
CKHX 3JICKTPOMArHUTHBIX KOJIeOaHM, (POKYCHOE PACCTOSTHUE U ONTHYECKast
CWJIa JIMH3BI; MPU OMHCAHUU MPABUIBLHO TPAKTOBATh (PU3UYECKHI CMBICT
UCIIONIb3YEMBIX BEJIMYUH, UX 0003HAUYEHHUS U €IUHUIIBI; YKa3bIBaTh (HhOpMY-
JIbl, CBSA3BIBAIOIIME AAHHYIO (DU3UYECKYIO0 BENIMYMHY C APYTMMU BETUYHMHA-
MU

OnuceiBaTh U3y4YCHHbIE KBAHTOBBIC SIBJICHUS M IPOLIECCHI, UCHOIb3Ys (U-
3UYECKUE BEIIMYUHBL: CKOPOCTb JJIEKTPOMATHUTHBIX BOJIH, JJIMHA BOJIHBI U
4acTOTa CBETA, SHEPIHs U UMITYJIbC (POTOHA, EPUOJL MTOJypaciiaaa, SHEPrus
CBSI3U aTOMHBIX siZiep; NIPU ONMCAHUU NPABUJIBHO TPAKTOBATH (PU3MUECKUIA
CMBICJT HUCIIOJIb3YEMbIX BEIMYMH, UX OOO3HAYEHUS U €IMHUIIbI, yKa3bIBaTh
(bopMyIibl, CBA3BIBAIOLIUE JaHHYIO (U3MUYECKYIO BEJIMYMHY C APYTUMHU Be-
JUYMHAMU, BBIYUCIISATH 3HaU€HUE (PU3NYECKON BETUUUHBI

AHanu3upoBath GU3NYECKHUE MIPOLECCHI U SIBIECHUS, UCIIONB3Ys (PU3NUECKUe
3aKOHBl M HPUHLUIBL: 3aKOH OMa, 3aKOHBI IOCJIEOBATEIBLHOTO U IMapaj-
JICJIBHOTO COEIMHEHHUS IPOBOJHUKOB, 3aKOH JI>koyns — JIeHna, 3aK0H 3JIeK-
TPOMAarHUTHOM MHIYKLIHH, 3aKOH NMPSAMOJIMHEHHOIO PacnpOoCTpaHEHUsl CBe-
Ta, 3aKOHBl OTPAXKEHMS CBETA, 3aKOHBI IPEJIOMIICHHUS CBETA, YPAaBHEHHUE
OliHmTeHa st PoTodPdeKTa, 3aKOH COXPAHEHUS SHEPTUH, 3aKOH COXpa-
HEHUSl HMMITYJIbCA, 3aKOH COXPAHEHHUs DJIEKTPUYECKOIO 3apsla, 3aKOH CO-
XPaHEHUs1 MacCOBOI'0 YMCIIa, MOCTYJIaThl bopa, 3aK0H pajnoakTUBHOTO pac-
naja; Mmpu 3TOM pPaszinyaTh CIOBECHYIO (POpPMYyIHUpPOBKY 3aKOHa, €ro Mare-
MaTH4YeCKOe BBIpaKEHHE U YCIOBUS (IpaHUIIbI, 00JaCTH) TPUMEHUMOCTH

OHpCIleJ'I}ITL HaITpaBJICHUC BCKTOpAa MHAYKIHWU MATrHUTHOI'O IIOJISI IIPOBOI-
HHUKa C TOKOM, CHJIbI AMnepa " CHJIbI HopeHua

11.8

CTpouTh U ONMHCHIBATh M300PAKEHHE, CO3/JaBAEMOE IIJIOCKUM 3€pKajioM,
TOHKOH JIMH30U
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11.9

11.10

BhINIONMHATE AKCIEPUMEHTHI M0 HCCIEAOBaHUI0 (DU3MYECKHX SIBICHUA U
MIPOIIECCOB C UCIOJIB30BAHNEM TPSMBIX H KOCBEHHBIX U3MEPEHUH; TIPH 3TOM
dbopmyaupoBath IpodieMy (3a1ady) ¥ THIIOTE3y YYEOHOT0 SKCIEPUMEHTA,
cOOMpaTh YCTAHOBKY M3 IMPEUIOKEHHOTO 000pYIOBaHHUS, TPOBOIUTH OIBIT
U GOPMYJIUPOBATh BBHIBOJIBI

OCYH_ICCTBJBITB MpAMBIC U KOCBCHHBLIC H3MCPCHUSA (1)I/I3I/I‘-I€CKI/IX BCJINYHH,

IIpu 5TOM BI)I6I/IpaTI) ONTHUMAJIBHEIN CIIOCO0 HU3MEPCHHA U UCIIOJIb30BaTh U3-
BECTHBIC ME€TObI OLICHKH l'IOl"pCH.IHOCTCfI I/I3MCpCHI/H>'I

11.11

HccnenoBath 3aBUCUMOCTH (PU3MUECKUX BEIMYUH C MCIIOJIB30BAaHUEM Mpsi-
MBIX M3MEPEHMIA; IPU 3TOM KOHCTPYHPOBATh YCTaHOBKY, (pUKcHpoOBaTh pe-
3yJIbTaThl TOJTYYEHHOW 3aBUCUMOCTH (PU3MUECKUX BEIMYUH B BHUJE TAOIHUI]
U rpauKoB, /1e1aTh BBIBOBI 10 pe3yIbTaTaM UCCIEIOBAHUS

11.12

Cobmronate mpaBuia 0€301MacHOrO TPy MPH MPOBEJICHUN UCCIICAOBAHHH B
paMKax y4eOHOTO SKCIIEPHMEHTa, Y4eOHO-MCCIIETOBATEIbCKOW M IPOCKT-
HOM JIESITEIBHOCTH C UCIOJIb30BAHUEM M3MEPUTEIBHBIX YCTPOUCTB U J1a00-
paTopHOro 00OpYIOBAHMS

11.13

Pemate pacuy€rHble 3a7auM C SBHO 3aJIaHHOW (U3MYECKOW MOJIEIIBIO, HC-
MoJIb3ysl (PM3MYECKHE 3aKOHBI M TPUHIIUIBI, HA OCHOBE aHAIHM3a YCJIOBHSI
3a/1a9¥ BBIOUPATh (PU3NYECKYIO MOJICIb, BBIACIATh (PH3UUICCKUE BEITMYUHBI
1 hopmyIbl, HEOOXOUMBIC TSI €€ PEIICHHS, IPOBOJIUTH PACUYETHI U OIICHH-
BaTh PEATHLHOCTD MOJIYYEHHOTO 3HAYCHUS (DU3MYECKON BEITHUNHBI

11.14

11.15

11.16

11.17

Pemate kadecTBEHHBIC 3a7a4M: BHICTPAUBATh JIOTMYECKH HEIPOTUBOPEUHU-
BYIO LIETIOUKY PACCYXICHUN C OMOPOIl Ha M3yUYECHHBIC 3aKOHBI, 3aKOHOMEP-
HOCTH W (PU3NYCCKUE SIBICHUS

Hcnonp30BaTh MpH pelIeHHH YYeOHBIX 3a/lad COBPEMEHHbIE MH(pOpMAaIlH-
OHHBIE TEXHOJIOTMU ISl TIOUCKA, CTPYKTYpPUPOBAHUSA, MHTEPIPETALUU H
MpEACTABICHUS] Y4eOHOW M Hay4YHO-TIOMYJApHON HH(POpPMAINH, TOJIYy4eH-
HOW W3 PAa3JIMYHBIX UCTOYHUKOB; KPUTUYECKH AaHAIU3HPOBATH MOIYYAEMYIO
uHpopmaruio

OOBSCHATh TPUHIMIBI JEHCTBUS MAallWH, NPUOOPOB U TEXHUUYECKUX
YCTPOMCTB; pa3inuuaTh YCIOBUS MX O€30MacHOrO HMCIONb30BaHHS B TOBCE-
JTHEBHOM >KU3HU

[TpuBOIUTE IPUMEPHI BKJIAJIa POCCUUCKUX U 3apYOSKHBIX YUEHBIX-(PU3UKOB

B PAa3BUTHUC HAYKU, B 00BsICHEHHE IIPpOLECCOB OKPYXKAOIICTO MUPA, B pa3BU-
THE TEXHUKHU U TEXHOJIOTH

11.18

Hcnonp30BaTh TeopeTHUeCcKHe 3HAHUS MO (U3MKE B MOBCEIHEBHOMN XKU3HU
Juist o0ecniedyeHrs 0e30MacHOCTH MpU 0OpalieHny ¢ TpudopaMu U TEXHUYE-
CKUMH YCTpOMCTBaMH, JUIsI COXpPAHEHHUS 3JI0pOBbSA MU COOJIIOAEHUS HOPM
HKOJIOTHYECKOT0 MOBEJIEHHS B OKPYKAIOLIEH Cpelie

11.19

PaGortate B rpyIie ¢ BBIIOJHEHUEM Pa3IMYHbIX COIMAJIbHBIX pOJIeH, Iuia-
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HUPOBATh PabOTy TPYMINBI, PAMOHAIBHO pPACIPEACTATh OO0S3aHHOCTH M
IUTAHUPOBATh JESITEIHHOCTh B HECTAHJAPTHBIX CUTYAIHsIX, aIEKBATHO OIle-
HUBaTh BKJIAJ KaXIOTO U3 YYACTHUKOB TPYIIBI B PEIICHHE paccMaTpuBaec-
MO} TIPOOIEMBI



Kon
pa3nena

Koa nposepsiemoro

3JIEMEHTA

IIpoBepsieMble 3JIeMEHTHI COIEPKAHUS

OU3NKA 1 METOJAbI HAYYHOI'O ITIO3HAHU A

1.1

1.2

®dusuka — Hayka o npupoje. Hayunble METOIbI MO3HAHUS
OKpYyXkaromiero Mmupa. Posib skciepuMeHTa U TEOpUH B MPO-
1[ecce MO3HaHUS MPUPOIbI. DKCIEPUMEHT B U3HKE

MogenupoBanue (U3NYECKUX SBICHHA U TPOIECCOB.
Hayunbie runore3sl. @usnyeckue 3aKoHbI U Teopuu. ['pa-
HUIBl TPUMEHUMOCTH (U3NYECKUX 3aKOHOB. [IpuHiun co-
orBercTBUs. Ponb u MecTo pu3mku B GOpMUPOBAHUU CO-
BPEMEHHON Hay4YHOW KapTUHBI MHPA, B TPAKTUYECKON €S-

TEIbHOCTH JIIOJIEN
MEXAHUKA

2.1

2.2

211

KMHEMATHKA

MexaHHuuecKoe IBHXKCHHE. OTHOCUTENHLHOCTE MEXaHUUe-
CKOI'O ABMXKCHU. Cucrema oTcuéTra. TpaeKTopI/m

212

[lepemenienue, CKOPOCTh (CpeAHsIsi CKOPOCTh, MTHOBEHHAS
CKOPOCTh) U YCKOPEHHE MAaTEepUAIbHOM TOYKH, X MPOCK-
[[MU Ha OCH CUCTEeMbI KoopauHaT. ClIoXeHHe repeMeneHui
U CII0)KEHHE CKOPOCTEH

2.1.3

PaBHOMEpHOE M PABHOYCKOPEHHOE NPSIMOJMHEWHOE IBU-
xkeHue. ['paduku 3aBHUCUMOCTH KOOPIHMHAT, CKOPOCTH,
YCKOPEHHUS, IIYTH U IIEPEMEILEHUS MAaTEPUAIBHOM TOYKH OT
BpEMEHU

214

2.15

2.1.6

CBoOomHoe majienne. Y CKopeHrue CBOOOTHOTO MaeHUs

KpuBonuHeiinoe nBukeHue. PaBHOMEpHOE IBHKEHUE Ma-
TEPUAJIBHOM TOYKM IO OKPYKHOCTH. YTJOBas CKOpOCTb,
JUHENHAA CKOPOCTb. Ilepuon u 4acToTa.
[{eHTpOCTpEMUTENBHOE YCKOPEHUE

TexHuueckue yCTpOfICTBaZ CIIMAOMCTpP, ABHUIKCHUC CHapsI-
JA0B, HCITHBIC 1 PEMCHHBIC IIEpCAaIn

2.1.7

[TpakTueckue paboTel. M3mMepeHne MIrHOBEHHOH CKOpPO-
ctu. MccnenoBanue COOTHOWIEHUSI MEXIY MYyTSIMHU, MPOW-
JICHHBIMM TEJOM 3a IOCJIEI0BATEIbHbIE PaBHBIC IMPOMeE-
J)KYTKM BpPEMEHU IIpU PABHOYCKOPEHHOM JIBM)KEHHH C
HayaJbHOW CKOPOCTBIO, paBHOM Hymwo. M3ydeHue nBuxke-
HUS [IAapUKa B BSA3KOM KUAKOCTU. M3yueHne nBHKEHUs Te-
7a, OpPOIIEHHOTO TOPU30HTATIBLHO

JNHAMUKA

221

IIpunuun ort”HocurenbHOCTH ['amunes. IlepBwlli  3aKoH

HeroTona. HepunanpHble CUCTEMBI OTCUETA
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2.3

2.2.2

Macca tena. Cuna. [IpuHiun cyneprno3uiuuy cuil

2.2.3

224

Bropoii 3akoH HproToHa 11711 MaTepuaabHOW TOUYKH B UHEP-
nuaneHoil  cucteme otrcuéra (MCO). Tperuit 3axoH
Hrrotona AJI1 MaTCPpUAJIbHBIX TOYCK

3akoH BcemupHoro taroreHusa. Cuia Tsokectu. llepBas
KOCMHYEeCKasi CKOpocTh. Bec Tena

2.2.5

Cuia ynpyroctu. 3akoH ['yka

2.2.6

2.2.7

Cuna tpenus. Cyxoe tpenue. Cuiia TpeHUsI CKOJIbXKEHUS U
cuna tpenus nokos. Kosgumument tpenns. Cuna compo-
TUBJICHUS NIPU ABMXKEHUU TeJla B )KMJIKOCTH WJIU Ta3e

[TocTymarensHOe W BpalaTeabHOE JBHMIKEHHE aOCOIFOTHO
TBEPJIOTO TENA

2.2.8

MOMEHT CHJIBI OTHOCHUTENIFHO OCH BparieHus. [1nedo cusl.
VYcnosus paBHoBecust TBEpAoro tena B MCO

2.2.9

2.2.10

TexHu4eckue yCTpOMCTBA: MOJUIMIIHUKH, IBUKEHUE HC-
KYCCTBEHHBIX CIIyTHUKOB

[TpakTuyeckue paboThl. M3ydyeHue OBUKEHUS Opycka IO
HAKJIOHHOW IUIOCKOCTH TOJI JIEHCTBUEM HECKOJBKUX CHIL.
HccnenoBaHre 3aBUCUMOCTH CHJI YIIPYTOCTH, BO3HUKAIO-
nmx B JeopMHpyeMOl MpyKWHE W PE3NHOBOM 00pasIle,
oT BenmuuuHBI uX nedopmanuu. McciaemoBaHue yCIOBUI
paBHOBECHSI TBEPJIOTO TEJIA, HMEIOLIETO OCh BPAIICHHS

3AKOHBI COXPAHEHN A B MEXAHUKE

2.3.1

HNMitynsC MarepuanbHOM TOYKHM, CUCTEMBI MaTEpHAIBHBIX
To4eK. IMITyJIbC CHITBI M1 ©3MEHEHHE UMITYJIbCa TEJa

2.3.2

2.3.3

3akoH coxpaHeHus wumnyinsca B MCO. PeaktuBHoe
JIBUKECHHE

Pabora cuiiet

234

2.35

MOoOIIHOCTD CHJIBI

Kunernueckas OHEPTHUiA MaTepHaﬂLHOﬁ TOYKH. TeopeMao
KUHETHISCKOU OHEPIrun

2.3.6

ITorenumanbHas sHeprus. [loTeHnManbpHas Y3HEprus ynpyro
neGopMupoBaHHOW TpYyXuHBL. IloTeHIManbHAs >Heprus
TeJsa BOMU3U MOBEPXHOCTH 3eMITH

2.3.7

[ToTenmanbHbIe U HETIOTEHIIMATBHBIE CHIIBI. CBSI3b PabOTHI
HEMOTEHIIMANBHEIX CHJI C W3MEHEHHMEM MeXaHNYeCKOH
SHEPrUU CUCTEMBI T€J. 3aKOH COXPAHEHUS MEXaHHYECKOH
SHEPruu

2.3.8

VYnpyrue u Heynpyrue CTOJIKHOBEHUS
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TexHu4eckue yCTpOMCTBA: IBUKEHHUE PAKET, BOJOMET, KO-

2.3.9

nep, Npy>KUHHbIA THCTOJIET

[TpakTudyeckue paboThl. M3yueHue CBA3M CKOPOCTEH Tem
2.3.10 npu Heynpyrom ynape. VccrnenoBanue cBsi3u pabOThI CUIIBI

C I3MCHEHHEM MEXaHHYECKOM OHCPIuu TCjia

MOJIEKYJISIPHAS ©®U3UKA 1 TEPMOAMHAMUKA

3.1

3.2
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OCHOBBI MOJIEKVJISIPHO-KUHETUYECKOU TEOPUU

3.11

3.1.2

OCHOBHBIE TIOJIOKEHUSI MOJECKYIIPHO-KMHETHYECKOH Teo-
pun. BpoynoBckoe neumxenue. Audpdys3us. Xapakrep ABU-
YKEHHS U B3aUMO/ICHCTBUS YaCTHII BEIIECTBA

Mopenu cTpoeHHs Ta30B, XHIKOCTEH U TBEPABIX TNl H
00BSCHEHNE CBOMCTB BELIECTBA HA OCHOBE ATUX MOJIETel

3.13

Macca wmonekyn. KomnuectBo BemectBa. IlocrosiHHas
ABoraapo

3.14

3.15

TemmoBoe paBHOBecue. Temmeparypa U €€ H3MEpPEHUE.
IIxana remneparyp Llenbcus

Mogaens uaealbHOrO rasa. OcHOBHOE YpaBHCHHUEC MOJICKY-
HHpHO'KHHCTHHeCKOﬁ TCOPUU NACAIIBHOI'O I'a3a

3.16

AOcooTHas TeMmreparypa Kak Mepa CpeIHed KUHETHue-
CKOW DHEPIHUU TEIUIOBOrO JABMKEHHs yacTul rasa. [llkama
temneparyp KenpBruHa

3.1.7

3.18

VpaBuenne Knaneiipona — Menneneesa. 3akon JlanbToHa

["a3oBble 3akoHBI. M30mporeccsl B UaeaqbHOM rase ¢ Io-
CTOSIHHBIM KOJIMYECTBOM BEIIECTBA: M30TEpMa, H30X0pa,
u3obapa

3.19

TexHU4eCcKre yCTpoiCTBa: TEPMOMETP, OapOMETP

3.1.10

[Tpaktuyeckue paboTbl. M3MepeHune Macchl BoO3ayXa B
KJIACCHOM KoMHate. MccnegoBaHuE 3aBUCUMOCTH MEXKIY
napaMeTpamMH COCTOSIHMS Pa3peKEHHOro ra3a

OCHOBbI TEPMOJIMHAMUMKN

321

TepmonnHamuueckass cucrema. BHYTpeHHssI SHEprus Tep-
MOJIMHAaMUYE€CKOM CUCTEMBI U CIIOCOOBI €€ N3MEHEHUS

3.2.2

3.2.3

3.24

KonuuecTBo TemnoTsl u pabota. BHyTpeHHSss dHEprUs oJi-
HOQTOMHOTI'0O M/ICaJIbHOTO Ta3a

Buael Temionepenaun: TEIIONPOBOJHOCTh, KOHBEKIIUSA,
n3nyyenue. Tenno€mMkocTs Tena. Y aenpHask TEII0OEMKOCTh
BEIIIeCTBa. Pacuér KOJIMYECTBa TEIIOTHI pu
Temionepeaye

IIepBblIit 3aK0H TepMoanHAMUKH. [IpuMeHeHune nepBoro 3a-




KOHA TEPMOJMHAMUKH K wm3omporeccaM. [ 'padpudeckas
WHTEpIpeTanus padoThl ra3a

TeruoBble MamnHbl. [I[puHOUIIBL JEHCTBUS TEIUIOBBIX Ma-
mH. [IpeoOpazoBanus SHEPTUHM B TEIJIOBBIX MAIIMHAX.

325 Kosdduuuent nonesnoro aeiicteus (nanee — KIII) rem-
noBoi mamnHsl. [{uki Kapro u ero KIIJI
Bropoii 3akon TepmoauHamuku. HeoOpaTumocTh mporiec-
3.2.6 COB B Ipupoje. TeruoBble ABUraTeld. DKOJOTHYECKHE
poOJIeMbI TeIUIOAHEPTETHKHU
397 TexHuuyeckue ycTpoHCTBa: ABUTATENb BHYTPEHHETO Cropa-
o HUs1, OBITOBOM XOJIOAUIIBHUK, KOHAULIMOHED
328 [TpakTudeckue padboTsl. Vi3MepeHne yneiabHON TermoéMKo-
o cTH
ATPEI'ATHBIE COCTOSAHMA BEILIECBA. ®A30BBIE ITEPEXO/IbI
[TapooOpa3oBanue u KoHAeHcauus. VcrnapeHue u KureHue.
331 VYaenpHas TerioTa napoodpazoBaHUs. 3aBHUCHUMOCTh TEM-
nepaTypbl KUIIEHUS OT AaBICHUS
332 AOcComoTHasT W OTHOCHUTEIbHAs BJIAXKHOCTb BO3JyXa.
o Haceprmennsiii map
Teépnoe Teno. Kpucranmnmueckue u amoppHbie Tena. AHU-
3.3.3 30TpONHUsI CBOWCTB KpHCTAIOB. JKHIKHE KPHCTAILIHI.
3.3 CoBpemMeHHbIE MaTepUalIbl
334 [InaBneHue u KpucTalHM3anus. YaeiabHas TeIioTa IJiaB-
e nenus. Cyonumarust
3.35 YpaBHEeHHE TEIIOBOTO OanaHca
TexHuueckue ycTpoHCTBa: TMTPOMETP U MCUXPOMETp, Ka-
3.3.6 JIOPUMETP, TEXHOJIOTHUH TOTYICHHSI COBPEMEHHBIX MaTepH-
QJIOB, B TOM YHCJIE€ HAHOMAaTEPHAIIOB, U HAHOTEXHOJIOTUU
3.3.7 [TpakTyeckue paboTel. MI3MepeHne BIa)kHOCTH BO3/1yXa
4 DJIEKTPOAMHAMUKA
OJIEKTPOCTATUKA
411 DnekTpuzanus Tea. DIeKTpudecKkuid 3apsi. JBa Buaa sex-
o TPHUYECKHX 3aps/I0B
4.1.2 IIpoBOTHUKY, TUDIIEKTPUKH U MOJTYTIPOBOAHUKH
4.1 413 3aKOH COXpaHEHMsI DJIEKTPUUECKOTO 3apsiia
414 B3anmoneiictue 3apsaaoB. 3akon Kymnona
OnexTpuyeckoe moje. HampsKEHHOCTh 3IEKTPUYECKOTO
4.1.5 nosst. [lpunnun cynepno3unuu. JIMHUM HanpsKEHHOCTH

QJICKTPHUYCCKOTO ITOJIA
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4.2
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Pabota cun anexkrpocratuyeckoro mois. [lorenuumann.

4.1.6
PasHocTh noTeHIManoB
417 ITpoBOAHMKN M JUANEKTPUKH B IOCTOSHHOM 3JIEKTpUYE-
o CKOM T10J1€. JIM3IIeKTprUYecKast IIPOHUIIAEMOCTh
418 OnexktpoéMkocTh. KonaeHncarop. D1eKTpoEMKOCTh MII0CKO-
o ro KOHJeHcaTopa. JHEPTrus 3apsHKEHHOT0 KOHIeHcaTopa
TexHu4yeckue YCTPOMCTBA: JJIEKTPOCKOI, 3JIEKTPOMETP,
419 ANIEKTPOCTATUUECKAs 3aIlUTa, 3a3€MJICHUE 3JICKTPOIPUOO-
POB, KOHJIEHCATOP, KCEPOKC, CTPYHHBINH MIPUHTEP
4110 [TpakTudeckue paboTel. M3MepeHnue 3MeKTPOEMKOCTH KOH-

JIeHcaTopa

IIOCTOSHHBIN SJIEKTPUYECKUI TOK. TOKU B PA3JIMYHBIX CPEJIAX

YcnoBus CYHICCTBOBAHUA IIOCTOSAHHOI'O JJICKTPHUYCCKOIO

4.2.1 toka. icrounnku Toka. Cuita Toka. [10CTOSIHHBIN TOK
4.2.2 Hanpsokenue. 3akon Oma Ji1s yyacTka Lenu
423 DJEeKTPUUECKOE CONPOTUBICHHUE. Y AEIbHOE CONpPOTHUBIIE-
o HUE BeIleCTBa
424 [TocnemoBarenbHOE, MapauiebHOE, CMEIIAHHOE COSAMHE-
o HHE [IPOBOIHUKOB
4.2.5 Pabora anekrpudeckoro Toka. 3akoH J[xoyns — Jlenua
4.2.6 MOIHOCTB 3AEKTPUIECKOTO TOKA
anekTpoABKyas cuwia (nanee — 9/1C) u BHyTpeHHee co-
4.2.7 MPOTHUBJICHHE HMCTOYHUKA TOKa. 3akoH Oma isl TOJHOM
(3aMKHYTOM) 2nekTpruueckoi nenu. Koporkoe 3aMbIkaHne
DJEeKTpOHHAsE MPOBOJUMOCTh TBEPABIX METAIJIOB. 3aBHCHU-
4.2.8 MOCTh  CONPOTHUBJIEHUS METAUIOB OT TEMIEpaTyphl.
CBepXIpoBOIMMOCTh
429 OnexkTpuueckuil Tok B Bakyyme. CBOICTBa 3JIEKTPOHHBIX
o IYYKOB
[TomympoBoauku. CoOCTBEHHAss U TpUMECHass MPOBOJIU-
4.2.10 MOCTh MOJyHnpoBoAHMKOB. CBoiicTBa p-n  mepexoja.
[TonynpoBOTHUKOBBIE TPUOOPHI
4211 DNEKTPUUECKUN TOK B JEKTPOIUTAX. DICKTPOIUTHUECKAS
o JUCCOLMANKS. DIEKTPOIIU3
DnexTpudeckuil TOK B razax. CaMoCTOsTEIbHBIN U HecaMo-
4.2.12 CTOATEIbHBIN pa3psi. PaznuuHble TUIIBI CAMOCTOSITEILHOTO
paspsaa. Moinnus. [1nazma
4913 TexHu4eckne yCTpOWCTBAa: aMIEPMETP, BOJBTMETP, PEO-

CTaT, UICTOYHUKU TOKa, JIEKTpOHArpeBaTesibHbIe PUOOPHI,




AIIEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP COMPOTUB-
JICHUsI, BAKYYMHBIM MO, TEPMUCTOPHI U (POTOPE3UCTOPHI,
MTOJIyIIPOBOJIHUKOBBIN TMOJI, TAJIbBAHUKA

4.2.14

[TpakTuyeckue paboThl. M3ydeHne CMEIIaHHOTO COEIAHMHE-
HUS PE3UCTOPOB.

N3mepenne 3/]C ucTouHMKAa TOKA U €T0 BHYTPEHHETO CO-
npotusieHus. Habnronenue anexrponunsa

ITPOBEPAEMBIE DJIEMEHTBI COAEPKAHUSA

11 KIIACC
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Kon Koanposepsiemoro
IIpoBepsiemble 3J1€eMEHTHI COIePKAHUS
pasaesia  3JieMeHTa
4 OJIEKTPOAIMHAMUKA
MATHUTHOE ITTIOJIE. SJIEKTPOMATHUTHAS MHAYKIUA
431 [TocrossHHbIE MarHuThl. B3anMMOAEHUCTBHE MOCTOSHHBIX
MarHuTOB
MaruautHOe mnosne. Bekrop marHuTHOM uHAYKIUU. [IpuH-
432 UUI  Cynepno3uiuu. JIMHMM MarHUTHOM HMHIYKIUU.
Kaptuna nuHuii MarHUTHONW WHIYKIMH TOJS MOCTOSHHBIX
MarHuTOB
MaruuTHOE T0JI€ MPOBOAHMKA ¢ TOokoM. KapTuHa nuHUN
433 T0JIS JTMHHOTO MPSIMOTO MPOBOIHUKA U 3aAMKHYTOT'O KOJIb-
LIEBOTO MPOBOJHMKA, KAaTyIIKU ¢ TOKOM. OmbIT Dpcrena.
B3aumopeiicTBue NpoBOIHUKOB C TOKOM
4.3.4 Cuita Amriepa, €€ MOJIyJIb M HalpaBIICHUE
Cua Jlopenna, e€ MOAyJb U HampaBliieHue. JIBukeHue 3a-
4.3.5 PSYKEHHOM 4YacTUIbl B OJHOPOJHOM MAarHUTHOM IIOJIE.
Pa6ora cuel Jlopenia
4.3.6 SIBieHME ANEKTPOMArHUTHOW UHIYKIIHH
4.3.7 [ToTok BeKTOpa MAarHUTHOM MHIYKLIMU
43 438 OJIC unaykuuu. 3aKOH 31€KTPOMarHuTHOM UHAYKIIUU Da-
panes
BuxpeBoe snextpuueckoe none. IJ{C MHAYKIUU B TpO-
4.3.9 BOJHHKE, JBHXKYIIEMCS TOCTYMATENIbHO B OJHOPOJIHOM
MarHuTHOM T10JIe
4.3.10 [IpaBuso Jlenia
4311 NunyktuBHOCT. SBnenne camomHaykuuu. IJC camouH-
JYKIUH
4.3.12 OHeprus MarHUTHOT'O TOJIS1 KaTYIIKH ¢ TOKOM
4.3.13 DNEeKTPOMarHuTHOE T0JIe
TexHU4ecKkue YCTpPOWCTBA: IMOCTOSTHHBIE MAarHUTHI, JJIEK-
4.3.14 TPOMAarHMThl, IEKTPOABUTaTENb, YCKOPUTEIN dJIEMEHTAp-
HBIX YaCTHUL, UHAYKIIMOHHAS M€Yb
[IpakTuueckue paboThl. V3yueHne MarHMTHOrO MoOJId Ka-
4315 Tymku ¢ Tokom. HccienoBaHue AEMCTBHS MOCTOSHHOTO
MarHuTa Ha paMKy ¢ TOKoM. MccienoBanue sBiIeHUS
3JEKTPOMArHUTHON MHIYKIIUU
5 KOJIEBAHUA 11 BOJIHBI
MEXAHUYECKUE U SJIEKTPOMAT'HUTHBIE KOJIEBAHU A
51 Konebarenbnas cucrema. CBoOonHbIe Konebanus. ['apmo-
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5.1.1

Hudeckue Kkosebanws. I[lepwoa, dyactoTa, aMIUIMTyaa M
(aza konebanuit




5.2

5.12

[IpyxuHHBIN MasTHUK. MaTeMaTH4ECKUN MasTHUK

5.13

5.1.4

5.15

VYpaBHeHHEe TapMOHHMYECKHX KojeOaHui. Kunemarnue-
CKOEM JAMHAMHMYECKOE OINMCAaHUE KOJEeOATENbHOrO JIBUXKE-
HUA

[IpeBpatieHue 3HEpruu Npyu rapMOHUYECKUX KOJICOAHUSX.
CBsi3p aMIUIUTY/ABI KOJIEOAHUN MCXOAHON BEIMYUHBI C aM-
IUTUTYAaMHU KoJieOaHu e€ CKOPOCTU U YCKOPEHHUS

Konebatenbubiii KOHTYp. CBOOOJIHBIE JIEKTPOMAarHUTHBIE
KojeOaHus B UICATBHOM  KOJIeOaTeJIbHOM  KOHTYpeE.
AHanorust Mexj1y MeXaHM4eCKUMHU U 3JIEKTPOMarHUTHBIMU
konebanusmu. @opmyna Tomcona

5.16

3aKOH COXpaHEHHS SHEPIUU B UACATBHOM KojeOaTeIbHOM
KOHTYpe

5.1.7

5.1.8

BoinyxxneHHsle MexaHudeckue kosjebanus. Pezonanc. Pe-
30HAaHCHAasA KpuBasd. BI)IHY)KILGHHI)IC OJICKTPOMArHMTHBIC
KoJje0aHusl.

[Iepemennsbiii Tok. CHHYCOMIANIbHBIN IEPEMEHHBIN TOK.

5.19

Mo1HOCTh IEPEMEHHOTO TOKA. AMIUIUTYJHOE U JAEHCTBY-
IOIIlEE 3HAYEHHE CUJIBI TOKA U HAIIPSKCHUS

5.1.10

Tpancpopmarop. IIpousBoacTso, nepenava u norpedaeHue
NEKTPUYECKON IHEPTUU. DKOJOTUYECKUE PUCKU TIPU IPO-
M3BOJICTBE 3JIEKTpHUecKoi 3Hepruu. KymbTypa ncmons3o-
BaHUS JICKTPOIHEPTUH B TOBCEIHEBHOM KU3HU

5.1.11

5.1.12

TexHuueckue ycTpoiicTBa: ceiicMorpad, 3JIeKTpHUUECKUit
3BOHOK, JINHUU JJIEKTPOIIepenay

[Mpaktiueckue pabotsl. McciaenoBaHue 3aBHCUMOCTH Iie-
pHo/Ia MaNbIX KoJeOaHUi Tpy3a HA HUTH OT JJIMHBI HUTH H
Macchl rpy3a. VccnenoBanue nepeMeHHOTo TOKa B IIEMH M3
MOCJIEIOBATEIbHO COCAMHEHHBIX KOHIECHCATOpa, KaTYIIKH
U pe3nucropa

MEXAHUYECKUE U SJIEKTPOMAI'HUTHBIE BOJIHBI

MexaHnyeckne BOJIHBI, yCIIOBUA pacnpocTtpaHeHus. [lepu-

521 on. CkopocTb pacnpoCTpaHEHUS U JUIMHA BOJIHBIL.
[Tonepeunsle ¥ MPOI0JIbHBIE BOJIHBI

599 ##H#Par### Vntepdepenius u nudpakuus MeXaHMYECKUX
BOJIH

593 3Byk. CkopocTh 3Byka. I'poMKocTh 3Byka. BelcoTa TOHa.
TemOp 3ByKa

524 OIIEKTPOMAarHuTHBIE BOJIHBL. YCIOBUS M3JIy4EHUs DIICK-
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TPOMAarHUTHBIX BOJIH. B3aumuas opuenrtanusi BeKTopoB E,
B 1 v B 3JIeKTPOMarHUTHOI BOJIHE B BaKyyMe

525

5.2.6

5.2.7

CBoiicTBa AJIEKTPOMArHUTHBIX BOJIH: OTPaKEHUE, MPEIOM-
JeHUe, TOospu3anus, Jupakuus, HHTEPPEpPEHIIUS.
CKOpOCTb AJIEKTPOMArHUTHBIX BOJIH

[[Ixana >J€KTpOMarHUTHBIX BOJH. [IprMeHeHHe 3eKTpo-
MarHUTHBIX BOJIH B TEXHHUKE U OBITY

[IpuHnunel paguocBsizu U TeneBuAeHUs. Pannonoxarus.
DNEeKTPOMarHUuTHOE 3arpsi3HEHNE OKPYKAOIEeH Cpe/Ibl

5.2.8

TexHUYeCKHuE YCTPOMCTBA: MY3bIKAJIbHBIE HHCTPYMEHTHI,
yIIbTPA3BYKOBasl JUArHOCTUKA B TEXHUKE M MEIUIIMHE, pa-
nap, paauonpUEMHHK, TEJIEBH30p, aHTEHHa, TenedoH,
CBY-nieun

5.3
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5.3.1

H##HPar#H#OIITUKA

[IpsimoninHeiHOE pacpoCTpaHEHHWE CBETa B OJHOPOIHOM
cpexe. JIyu ceera

5.3.2

5.3.3

5.34

OTtpakenue cBera. 3akOHbI OTpakeHus ceera. [locTpoenue
M300pakeHM B TUIOCKOM 3€pKaiie

[Ipenomsienne cBera. 3aKkoOHBl INPEJIOMIICHMS  CBETa.
AOGCOIIOTHBIN MMOKa3aTeNb MPEITOMIICHUS

ITonnoe BHYTPCHHEC OTPAKCHUC. Hpe,[[eJ'IBHHﬁ yroJa mnoJi-
HOI'O BHYTPCHHETO OTPAXKCHUA

5.3.5

5.3.6

5.3.7

Hucnepcus ceeta. CioxxHbIi cocTaB Oenoro ceera. L{set

CoOuparoniue M pacceuBarolllve JUH3bL. TOHKas JIMH3A.
DOKyCHOE PACCTOSAHME U ONTHYECKAs CHJIa TOHKOM JIMH3BIL.
[TocTpoenne n300paxkeHnit B COOMPAIOIIUX U PACCEUBAIO-
nux JuH3ax. PopMysia TOHKOM JIMH3BL. Y BEJIIMYEHUE,
JaBacMO€ JTMH30U

Hpez[enbl MNPUMCHUMOCTU FeOMeTqueCKOﬁ OIITUKHU

5.3.8

Wnrtepdepennus cera. KorepeHTHbIE MCTOYHUKU. Y CIIO-
BUs HaOJIO/IEHNS MaKCUMyMOB U MUHMMYMOB B UHTep(e-
PEHLIMOHHOM KapTHUHE OT JBYX CHH(a3HBIX KOT€PEHTHBIX
HCTOYHUKOB

5.3.9

Hudpakus ceera. JudpakunonHas pemeérka. YcloBue
Ha6J'IIO)IeHI/I$I rIaBHBIX MAaKCUMYMOB IIpU MaACHHUHU MOHO-
XpOMaTHYECKOIo CBeTa Ha JUPPAKIIMOHHYIO PEHIETKY

5.3.10

5.3.11

HOJ'ISIpI/BaLII/I}I CBCTa

TexHuueckue ycTpoiicTBa: ouky, Jyna, oToanmapar, mpo-
€KLMOHHBIN anmnapaT, MUKPOCKOI, TEJIECKOIl, BOJIOKOHHAs




OIITHKA, TU(PPAKINOHHAS PEIIETKA, TTOJISIPOUT

[Ipaktrueckue paboTel. M3mMepeHne mokasatesns MperoM-
5.3.12 nenus. MccnenoBanue CBOWCTB M300paXCHHUH B JIMH3AX.
HaGmronenue aucnepcuu cBera

RJIEMEHTHI CTIELITUAJILHOM TEOPUM OTHOCUTEJILHOCTH

I'paHnubl PUMEHMMOCTH KJIACCHUYECKOW MeXaHuku. Ilo-
CTYyJIaTbl TEOPUU OTHOCHUTEIBHOCTU: MHBAPUAHTHOCTH MO-

61 IyJisl CKOPOCTH CBETa B BaKyyMme, IPUHLIUIT OTHOCUTEIbHO-
CTU DUHIITENHA
0 6.2 OTHOCHUTENBHOCTh OJJHOBPEMEHHOCTHU. 3aMEAJICHUE BpeMe-
HU ¥ COKpAIICHUE JJTUHBI
6.3 DHEprusi ¥ UMITYJIbC CBOOOTHOM YaCTHIIbI
6.4 CBs13bp Macchl € SHEpruel U UMITYJIbCOM CBOOOHOM 4acTu-
1IbI. DHEPTHUsI TOKOSI CBOOOTHON YaCTHIIBI
7 KBAHTOBAS ®U3UKA
SJIEMEHTHI KBAHTOBOM OIITUKU
711 ®otonsl. Popmyna [lnanka cBs3u sHeprun (GoToHA C €ero
4acTOTOM. DHEPrusi U UMNyJbc GpoToHa
712 OtkpeiTue u uccnenoBanue ¢otodpdekra. Onbite AT
CroneroBa. 3akoHbl hoTorhdexra
7.1 713 VYpaBuenne OiHmTeiiHa 111 dortodddexra. «KpacHas
rpanuia» Gorodddexra
7.1.4 Jasnenue ceera. OnwiTe! [1.H. JIebenena
7.15 XHUMHUYECKOE JIEHCTBHE CBETA
716 Texnudeckue ycTpoicTBa: (GOTOIIEMEHT, (HOTOMATUHK,
CoJIHEUHasi OaTapesi, CBETOIUO]]
CTPOEHUE ATOMA
791 Mopens aroma Tomcona. OnbiTel Pesepdopa o uccie-
JIOBaHMIO CTpoeHus atoma. [lnanerapuas Moaens aToma
[Tocrynater bopa. M3ny4yenue u nornouieHne GOTOHOB MPU
799 Iepexo/ie aToMa C OJHOTO YPOBHSI DHEPrMM Ha JPYToi.
79 Bunel cnexktpoB. CHekTp YpOBHEW SHEpruM aroma
BOZOpOJA
Bonnoseie coiicTBa yactuu. Bonusl ne bpoitns. Kopmyc-
7.2.3 KYJISIPHO-BOJIHOBOM nyanusMm. Judpaxius 31eKTpoHOB Ha
KpHUCTaJIaxX
794 CroHTaHHOE W BBIHYXKJICHHOE H3Iy4YeHHE. YCTPONCTBO H
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NpUHIUN paboThI J1a3epa




TexHuueckue yCTpOICTBa: CIEKTpalbHBIA aHAIU3 (CHEK-

725 TPOCKOII), JIa3ep, KBAHTOBBINA KOMIILIOTED
796 [IpakTuueckue padboTsl. HabnrogeHune IMHEHYATOrO CIEK-
o Tpa
ATOMHOE A1PO
731 Metoapl HaOMIOJACHNUS W PETHCTPALUU 3JIEMEHTApHBIX Ya-
e CTHUIL
OtkpbeiTHe panuoakTuBHOCTH. OnbiTel Pe3epdopna 1o
732 ONpEACIECHUIO COCTaBa PaJWOAKTUBHOIO  U3JIy4YEHHUS.
o CaoiictBa anb(a-, 6era-, raMMa-u3ydcHus. Biusinue pa-
JMOAKTUBHOCTH Ha JKHUBbIE OPTaHNU3MBbI
OTtkpbeITHE NPOTOHA U HelTpoHa. HykinoHHas Moaens siapa
7.3.3 Ieitzenbepra — MBanenko. 3apsan sapa. MaccoBoe 4uCIIO
sapa. M3oTonsl
Anbda-pacnaa. ONEKTPOHHBIE M TMO3UTPOHHBIA Oera-
7.3.4 pacnan. ['amma-uznydeHue. 3aKOH paguOaKTHBHOTO pac-
7.3 najaa
735 DHeprust CBSA3U HYKJIOHOB B sijipe. SlnepHbie cuibl. JledexT
o Macchl sijipa
7.3.6 SAnepusbie peakuun. [lenenue u cUHTE3 11€p
SAnepusiii peaktop. Tepmosinepubiii cunte3. [Ipodnembr u
7.3.7 MEePCIIEKTUBBl  SJEPHON DHEPreTUKH. DKOJIOTUYECKUE
ACTIEKThI SEPHOM SHEPTETUKH
738 OnemeHTapHble yacTUIbl. OTKpbITHE MO3UTpoHA. DyHIa-
e MEHTAJIbHBIE B3aUMOICHCTBHS
739 TexHuueckue ycTpoicTBa: 103UMeETp, Kamepa BuibcoHa,
o SIZIEPHBIN PEakTop, aTOMHast 6oM0a
73.10 [IpakTuyeckue pabotsl. MccnenoBanue TpekoB dacTull (10
A rOTOBBIM (hoTOTpadusim)
OJIEMEHTHI ACTPOOU3UKA
8.1 Bun 3Bé3nH0r0 Heba. Co3Be3ausi, ipKue 3BE3/bI, MIIAHETHI,
WX BUJAUMOE JIBI)KEHUE
Conneunas cuctema. [InaneTs! 3emHo# rpynmbl. [InaneTsr-
8.2 TUTaHThl M UX CIIYTHUKH, KapJIMKOBBIC IJIaHETHl. Maible
8 tesia COTHEUHOU CHCTEMBI
8.3 Comnnrie, ¢potocthepa u atmochepa. CorHeUHAsT aKTHBHOCTH
8.4 Ncrounuk sneprun CosHIA U 3BE3]T
8.5 3BE3/1BI, X OCHOBHBIC XapaKTEPHCTUKU: Macca, CBETH-

86

MOCTb, paguyc, TeMIepaTypa, UX B3aMMOCB:3b. Jlmarpam-
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Ma «CHEKTPAJIbHBIN KJIACC — CBETUMOCThY. 3BE3/bI TI1aBHOM
MIOCJIEI0BATEIbHOCTH. 3aBUCUMOCTh «Macca — CBETH-
MOCTB» JUJIS 3BE3/] TJIABHOM ITOCJIEI0BATEIbHOCTH

8.6

Buytpennee ctpoenue 3B&3n. CoBpeMEHHBIE MpeCTaBlie-
HUSL O MPOUCXOXJEHUU M 3Boonuu CoyiHIIAa U 3BE3.
Ortanel KU3HU 3BE3

8.7

8.8

8.9

Mueunsiii [1yts — Hama [Nanaktuka. CriupanbHas CTPYKTY-
pa I'anaktuku, pactpezaeienue 38E31, rasza u nsui. [lomo-
xenue u aeumxkenne Comuna B ['anaktuke. [Tnockas u cde-
pudeckas oACUCTEMBI [ anakTuku

Twunel ragakTuk. P AJIUOT'AJIAKTUKHU U KBAa3aphbl. I‘IépHLIC JbI-
PBI B sAJIpaxX raJJakTUK

Bcenennas. Pacmupenue Bceenennoit. 3akon XaOb6ma.
Pa3beranue ranaktuk. Bo3pact u paguyc Beenennoii, Teo-
pus bonbsmioro B3peiBa. Mogenb «ropsiueil BeeneHHOIMN.
PenukToBoe n3nyyenue

8.10

MacmrabHas crpykrypa Beenennoii. Meraranakruka. He-
peléHHbIe MPo0IeMbl aCTPOHOMUU




YYEBHO-METOANYECKOE OBECIIEYEHHUE OBPA30OBATEJIBHOI'O
IMPOLECCA
OBA3SATEJIBHBIE YUYEBHBIE MATEPUAJIBI JIJIS1 YYEHUKA
» dusuka, 10 kimace/ KacesinoB B.A., O06111€CTBO ¢ OTpaHUUYEHHOM OTBETCTBEHHO-
cThi0 «J[IPODA»; AkinonepHoe odiectBo «M3aaTenscTBo «IIpocBemienuey
» dusuka, 10 kmace/ Msxkumes I'.51., byxosues b.b., Corckuit H.H. nox penak-
nueit [lapdpentoeroit H.A., Akuimoneproe o61miectBo «M3matenbcTBo «IIpocBe-
IICHHUE»
» dmsuka, 10 kirace/ bemara B.B., JlomauenkoB U.A., [Tane6patmes FO.A., Ak-
nuoHepHoe obiectBo «M3naTenscTBO «IIpocBeiienne»
Pemry EI'D 30 BapuantoB Jlemunosa A.B.

» dusuka, 11 kimace/ KacesnoB B.A., O01IecTBO ¢ OTpaHUYEHHOW OTBETCTBEHHO-
cThi0 «J[IPODA»; AkinonepHoe odmectBo «M3aaTenscTBo «IIpocBemnienues

» ®usuka, 11 knace/ Msxkumes I'.51., byxosuer b.b., Corckuit H.H. mox penak-
nueit [lapdentreBoit H.A., Akuinoneproe ob6mecto «M3narensctBo «IIpocse-
IICHUE

» ®usuka, 11 knacc/ benara B.B., JlomauenkoB U.A., [Tane6patnes 10.A., Ak-
1roHepHoe obmectBo «M3aaTenscTBo «IIpocBemieHnes

Pemry EI'D 30 BapuanToB JlemugoBa

METOANYECKHUE MATEPHUAJIBI 1JISA YUUTEJIA
Pemry EI'D Imutpus ['ymnna
Co6opauk 3amad o ¢pusuke JI.JI. Kupuk 10-11

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBHI U PECYPCbI CETU
UHTEPHET

dusuka.py

Yuun.py

POIII

AcCTpoHOMUSA.PY

dusznka.py

Pemry EI'D Imutpus I'ymnna
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