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MNOACHUTEJIBHAS 3AIINCKA

JlanHasi mporpamMma oOmpejaenseT 00sf3aTelIbHOEe NPEAMETHOE COAEp)KaHUE, YCTAHABIMBACT HPUMEPHOE
pacripeniesieHue y4eOHBIX YacoB 0 TEMAaTUYECKUM pasfieslaM Kypca U PEeKOMEHIYEMYIO MOCIIeA0BaTEIbHOCTh
M3YUYCHHUS TEM U Pa3iesioB y4eOHOTo MpeIMeTa ¢ ya€TOM MEXIPEIMETHBIX U BHYTPUIIPEMETHBIX CBSI3€H, JIOTUKH
y4eOHOTO Tpolecca, BO3pacTHBIX 0COOEHHOCTEH oOydatommxcs. [Iporpamma nmaér mpencraBieHHe O LENsX,
codepocanuu, obujeti CTpaTeTUN OOyYEHUs, BOCIHUTAHHUS M Pa3BUTHS OOyJaroIIUXCs CpPEACTBAaMHU y4eOHOTO
npeamera «Pu3uKay Ha yriyOoiIEHHOM ypOoBHE U 0a30BOM YpOBHE.

H3yuenue Kypca usuxu yeayOnéHHO20 YPO6HA NO360Jisem peanu308ams 3a0aiu Nnpo@eccuoHaIbHoOu
opueHmayuy, HanpasieHo HAa cOo30anue YCl08Ull Ol NPOAENEHUS CEOUX UHMENLNEKMYAIbHbIX U MEOPUECKUX
CNOCOOHOCMeEl KaXCObIM Y4auWUMCs, KOmopole HeoOXooumvl 0Jisi NPOOOINCEHUL 0OPA30BAHUS 8 GbICUUUX VHEeOHbIX
3a6e0eHUAX NO PATUYHBIM PUSUKO-MEXHUYECKUM U UHIHCEHEPHBIM CNEeYUATbHOCTAM.

B mporpamMmMe ompenensioTcs IJIaHUpPYeMble pe3yiIbTaThl OCBOSHHS Kypca (DM3MKH Ha YpOBHE CpPEIHETrO
o01rero 0o0pa3oBaHUs: JTUYHOCTHBIE, METANPEIMETHBIC, TTPeIMETHbIEC (Ha YrIyOJI€HHOM M 0a30BOM YpPOBHE).
Haydno-Merononornueckoii OCHOBOM Jjisi  pa3paboTKM TpeOOBaHWN K JIUYHOCTHBIM, METalpeIMETHBIM
U TPEIMETHBIM pe3yJabTaTaM OOYYaroIIMXCs, OCBOMBIIUX IPOrpaMMy CpeaHero oOmero oOpa3oBaHUs Ha
yriyOlnEHHOM YPOBHE, SIBISIETCS CUCTEMHO-ESITETbHOCTHBIHN MOAXO0/I.

IIporpamma BrJIIO4aeT:

nIaHupyemvle pe3yibmamsl OCBOCHUS Kypca (HU3MKH Ha YriayOn€éHHOM M 0a30BOM ypOBHE, B TOM YHCIIE
npeomemHule pe3yibmanbl o To1aM 00yIeHHS,

cooepacanue yueonozo npeomema « Quzuxay no 200am ooyuenus,

memamuyeckoe NJIAHUPOBAHUe C YKAa3aHHEM KOJIMYEeCTBA 4YacOB HAa M3YYCHHE KaXKIOW TEMBI U
NPUMEPHOU XapaKmepucmuKoul y4eOHol 0esimeIbHOCMU Y4auuxcs, peaan3yeMon TIPU H3YIeHUH STHX TEM.

OBIIAA XAPAKTEPUCTHKA YYEBHOTI'O IIPEIMETA «®PU3UKA»

Odu3nka Kak Hayka o HambOosee OOLIMX 3aKOHAX MPHUPOJbI, BBHICTYMAas B KauecTBE Y4eOHOTO MpeameTa
B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJAJ B CHCTEMY 3HaHUU 00 oxpyxkatomem wMupe. [IkompHBIA Kypc
(Gbu3MKN — CcHUCTEeMOOOPAa3yIOUINil Il €CTECTBEHHO-HAYYHBIX Y4€OHBIX HMPEIMETOB, MOCKOJIbKY (pU3NYECKUE
3aKOHBI JIEXKAT B OCHOBE IPOIIECCOB U SBJICHUI, M3y4aeMbIX XuUMUEH, Ouonoruei, gusmueckoit reorpadueit
u actpoHOMHEeH. Mcnonp30BaHuWE | aKTUBHOE MPUMEHEHHE (HU3MYECKHX 3HAHUN OIpEeAeio XapakTep
u OypHOE pa3BUTHE PAa3HOOOPA3HBIX TEXHOJIOTHH B cepe SHEPreTHUKH, TPAHCIOPTa, OCBOCHUS KOCMOCA,

MOJIy4eHHS HOBBIX MaTEepHAJOB C 33/JlaHHBIMU CBOWCTBaMHU U 1p. V3ydeHue Qpu3MKM BHOCHT OCHOBHOW BKJIa[
B (OPMHPOBAHUE ECTECTBEHHO-HAYYHON KapTHHBI MHUpa y4auiuxcs, B (opMHpOBaHHE YMEHUI NPUMEHATH
HaYYHBI METO/] MO3HAHUS TP BHIMIOJTHEHUN UMH Y4E€OHBIX UCCIICTOBaHUH.

B ocHOBy Kkypca ¢u3MKH CpemHEW LIKOJBI IMOJ0XKEH pAI HICH, KOTOpble MOKHO paccMaTpHBaTh Kak
MPUHIIMIIBL €T0 TTOCTPOCHHS.

Hoea wenocmnocmu. B COOTBETCTBHM C HEH KypC SIBIISICTCS JIOTUYECKH 3aBEPILEHHBIM, OH COJCPIKHT
MaTepHal U3 BceX paszeioB (GU3UKH, BKIIOYAET KaK BOIPOCH! KJIACCUYECKOW, TaK M COBPEMEHHOH (DU3UKH.

Hoen cenepanusayuu. B cooTBeTCTBHM C HEil Marepuall Kypca (HU3HKH O0BbEJUHEH BOKPYT (DHU3UUECKHX
Teopuil. Benymum B Kkypce sBisieTcst (pOpMHpPOBAaHHE IPEJICTABICHUM O CTPYKTYPHBIX YPOBHSIX MaTepHH,
BEIIECTBE U TOJIE.

Hoea cymanumapuzayuu. EE peanusanus npennojiaraeT HCHOJIb30BaHWE T'yMaHUTAPHOTO MOTEHIMAJA
¢u3nyeckoil HaykH, OCMBICIEHHE CBSI3M  pa3BUTUsA  (U3MKM ¢ pa3BUTHEM  OOIIECTBA,  a Takxke
C MUPOBO33PEHUECKUMH, HPAaBCTBEHHBIMH U YKOJIOTHYECKUMHU MPpoOIeMaMH.

Hoesa npuknaononu nanpaenennocmu. Kypc Gusukn yriayOonE€HHOTO ypOBHS MPEAINOJaraeT 3HAKOMCTBO
C LIMPOKUM KPYrOM TEXHMUYECKHX U TEXHOJOTMUECKHX MPUIIOKEHUH U3ydeHHBIX T€OpUi U 3akoHOB. [Tpu sTom
paccMaTpUBaIOTCS HA YPOBHE OOIIMX MPEJICTABICHUN U COBPEMEHHbBIE TEXHUYECKHE YCTPONCTBA U TEXHOJIOTHUH.

Hoea »3xonozusayuu peanusyercss NOCPEICTBOM BBEACHHS JIEMEHTOB COAEPKaHMSA, IOCBSIIEHHBIX
HKOJIOTUYECKUM MTPOoOIeMaM COBPEMEHHOCTH, KOTOPBIE CBS3aHbI C Pa3BUTHEM TEXHUKU U TEXHOJOTHH, a TaKkKe
o0CyX/1eHHsI TPOOIIEM PAaIlMOHAIBHOTO IPUPOAOTIONB30BAHUS U SKOJIOTUYECKOM 0€30MacHOCTH.

OcBoeHue cofiepKaHus MPOrpaMMbl JIOJDKHO OBITh MOCTPOCHO HA MPUHIUIAX CHUCTEMHO-AEATEIbHOCTHOTO
noaxoxa. Jnst ¢u3uMky peanuzanus ITHX MPUHLIUIOB 0a3upyeTcss Ha HCIHOJIb30BAHUU CaMOCTOSATEIBHOTO
IKCIIEPUMEHTA KaK IOCTOSHHO JeiicTByroIero (akropa yaeOHoro npouecca. s yenyoiéHHo2o ypoeHs — 3mo



cucmema CamoCmosimenbHo20 YUEHUUeCK020 IKCHEePUMEHMA, BKIUawWe20 @QpoHmanvhsie yyeHudeckue
OnbIMbl NpU UYYEHUU HOB020 Mamepudnad, aabopamopHvle pabomsl u pabomvl npakmuxyma. Ilpu smom
B03MOJICHbL 08A CNOCOOA peanru3ayuu Qu3UYecKko2o0 NpaKmukyma. B nepeom ciyuae npakmuxym npogooumcs
au60 6 koruye 10 u 11 knaccos, 1ubo nocie nepgoco u 6mMmopo2o noy2o0ull 8 Kaxcoom uz Imux kiaccos. Bmopoii
Cnocob — 3mo uHmezpayus pabom NPaKmuKyma 8 cucmemy 1aOOpamopHvix pabom, Komopbvie npo8oOsmcs
8 npoyecce uszyueHus pasdena (memst). Ilpu smom noo pabomamu NAPAKMUKYMA  NOHUMAEMCS
camocmosmenbHoe UCCe008aHUe, KOMopoe NPOBOOUMCsL NO PYKOBOOCHE) CEEPHYMO20, 0000w EéHHO20 6uda Oe3
nOWLa2080U UHCMPYKYUU.

B mporpammMe cructemMa y4eHHYECKOTO JKCIEPUMEHTa, JIAOOPATOPHBIX PadOT M MpaKTHKyMa IpeCcTaBlieHa
eIMHBIM TIepeYHEeM. BBIOOp TEeMATHKHU IS 3TUX BHJOB YYCHHUYECKUX MPAKTHYCCKHX PAOOT OCYIIECTBIISCTCS
YY4aCTHHKaMH 00pa30BaTENLHOTO IMpoIlecca MCXOAd M3 OCOOCHHOCTEH TOYpPOYHOTO — IUIAHHPOBAHHUS
u ocHamieHusi kaOunera ¢usuku. Ilpu sTomM oOecneunBaercs oOBJaJeHUE OOYYAIOUUMUCS YMEHUSIMHU
MPOBOJWTHh TPSMBIE W KOCBEHHBIC W3MEPEHHsI, WCCIICIOBAHHUS 3aBHUCHMOCTEH (DU3HUYECKUX  BEIUYHMH
Y TIOCTAaHOBKY OTIBITOB TI0 TIPOBEPKE MPEATIOKEHHBIX THITOTE3.

Bonpmoe BHUMaHWE yneNnseTcsl peIIeHUI0 pacu€THBIX M KaueCTBEHHBIX 3aaad. [Ipm aTom i pacu€THBIX
3aad TPUOPUTETOM SIBISIFOTCS 3alauydl C SIBHO 3JaHHOW U HesA6HO 3a0anHoU (PU3NYIECKOH MOMENbIOo,
MO3BOJISIONINE TPUMEHSTh W3yYCHHbIE 3aKOHBI W 3aKOHOMEPHOCTH KakK W3 OJHOTO paszziena Kypca, Tak
W MHTETPUPYS NMPUMEHCHNE 3HAHWWA W3 Pa3HBIX pa3zieiioB. JIJIs KadeCTBEHHBIX 3a7ad MPHOPUTETOM SIBIISIOTCS
3a7aHusl Ha OOBsCHEHHE |/ TpelcKa3aHue MPOTeKaHWs (DU3UYECKHX SBJICHHH M TMPOIECCOB B OKPYKAIOIICH
KHU3HH, TPEOYIoIIre BIOOpa GU3NIECKOI MOIENH TSl CUTYAIlMH TPAKTHKO-OPUEHTHPOBAHHOTO XapaKTepa.

B cootBerctBun ¢ TpeboBanusimu OPI'OC COO k marepualbHO-TEXHUYECKOMY OOECleueHHI0 y4yeOHOro
nporiecca Kypc GU3MKA yriayOa€éHHOTO U 0a30BOTO YPOBHS B CPEAHEH ITKOJIE JOJDKEH U3ydaThCsl B YCJIOBHUSAX
npeaMeTHOro kadbuHera. B kabunere Gpu3uku AOHKHO OBITH HEOOXOIUMOE TaO0OpaTOPHOE 000PYIOBAHHE IS
BBITIOJIHEHUS YKa3aHHBIX B IMPOrpaMMe yYEHUYECKHX OIBITOB, JabOpaTOpHBIX paboT M padoT MpakTUKyMma,
a TaKKe IEMOHCTPAIMOHHOE 000PY/A0BaHHUE.

JleMOHCTpallMOHHOE  000pyAOBaHHE (QOPMHUPYETCS B COOTBETCTBHM C MPUHIUIOM MHUHHUMalIbHOU
JOCTaTOYHOCTH U 00ECIEeYMBAET MOCTAHOBKY IMEPEUUCIICHHBIX B MpOrpamMMe KIIOYEBBIX JEMOHCTpanuil ass
UCCIIEIOBAHUSI H3Y4aeMbIX SIBJICHHM U TPOLIECCOB, AMIUPUYECKUX M (PyHIaMEHTANbHBIX 3aKOHOB, HX
TEXHUYECKUX MPUMEHEHUH.

JlaboparopHoe 000pyaoBaHHE Il YICHUUYECKUX MPAKTUYECKUX paboT GopMHUpYyeTCs B BUJIE TEMATUYECKUX
KOMILJIEKTOB U OOECIieurnBaeTcs B pacuy€re OJHOTO0 KOMIUIEKTa Ha JBYX oOydarommuxcs. TemaTuueckue

KOMIUICKTBI J1a00paTopHOro OO0OpYIOBaHUS JIOJDKHBI OBITH IOCTPOCHBI Ha KOMIUIEKCHOM HCIIOJIb30BAaHUH
AHAJIOTOBBIX W IU(POBBIX MPUOOPOB, a TAKKE KOMIIBIOTEPHBIX M3MEPHUTEIBHBIX CUCTEM B BHJC HU(POBBIX
JabopaTopHil.

HOEJIN U3YYEHUA YYEBHOI'O IIPEIMETA «®U3UKA»

OCHOBHBIMHU TICITISIMH U3y4deHHsI (PU3UKH B 00IIeM 00pa30BaHUU SIBIISIFOTCS:

e (opMUpOBaHHE UHTEPECA M CTPEMIICHHS 00YJaIOIUXCS K HAYYHOMY H3yUYCHHIO MIPUPOJIBI, PA3BUTHE UX
WHTEIUICKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEH;

® Da3BUTHE TPEJCTABJICHUN O HAYYHOM METOJC IIO3HAHUS U (GOPMHPOBAHUE HCCIIECIOBATEIHLCKOTO
OTHOIIEHHSI K OKPY)KAIOIIUM SIBIICHHSIM;

e (opMHUpOBaHHE HAYYHOTO MHUPOBO33PEHHUS KaK pe3y/ibTaTa W3Yy4CHHS OCHOB CTPOCHHS MAaTepHUU
U GyHIaMEHTAITBHBIX 3aKOHOB (PH3UKH;

e (opMUpOBaHHE YMCHUU OOBSCHATH SBJICHUS C MCIOJIb30BAaHHEM (DU3MUYECKMX 3HAHWUN W HAYYHBIX
JI0Ka3aTeNbCTB;

e (opMUpOBaHHE MPEICTABICHUI O pOJIM (PU3MKH JUIS Pa3BUTHUsS JAPYIHUX €CTECTBEHHBIX HAYK, TEXHUKH
U T€XHOJIOTHH;
pazeumue npeocmasiieHuli 0 803MONICHLIX chepax Oyoyuell npogheccuoOHaIbHOU OessmelbHOCmUL,
CBA3AHHBIX C PUBUKOT, NOO2OMOBKA K OalbHeluemMy 00yHeHUuI0 8 IMOM HANPAaeieHUU.

e JlocTwkeHHe 3TUX IieJiell 00ecreynBaeTCsl PelIeHUeM CIEAYIOLINX 3a/ad B MpoLecce U3yueHHs Kypca
(¢u3MKK Ha YpOBHE CpeHEro oo1ero o0pa3oBaHus:

e TpUOOpPETEHUE CUCTEMbl 3HAaHUK 00 O0O0mUX (U3NUECKUX 3aKOHOMEPHOCTSIX, 3aKOHAX, TEOPHSX,
BKJIFOYAss MEXaHUKY, MOJICKYJSPHYIO (H3UKY, JJICKTPOIMHAMHUKY, KBAaHTOBYIO (U3UKY U DJICMEHTHI



actpodusuku;
e (opMupoBaHHE YMEHHMU NPUMEHATh TEOPETHUYECKHE 3HAHMS sl OOBSICHEHUS (DU3UYECKHUX SIBICHHUN
B IIPUPOJIE U JIJIsl IPUHATHUS MPAKTHYECKUX PELICHHUI B TOBCEJHEBHOM JKU3HU;
® OCBOGHHE CIIOCOOOB pEIICHHS Pa3IMYHBIX 33/a4 C SBHO 3aJaHHON (U3MYECKON MOJemblo, 3aaad,
M0/IPa3yMEBAIOIINX CaMOCTOSITENIbHOE CO3/IaHue (PU3MUECKOW MOJEIH, aJeKBAaTHOM YCIIOBHUSAM 3aaauH,
B TOM YHCIIE 33]]a4 MHXKEHEPHOTO XapaKTepa;
® TOHMMaHHE (PU3UYECKUX OCHOB M MPUHIUIOB JCHCTBUS TEXHUYECKHX YCTPOMCTB M TEXHOJOTMUYECKHX
MIPOIIECCOB, UX BIUSHUS Ha OKPYKAIOLIYIO CPELyY;
® OBJIAJICHHE METOJAaMHU CaMOCTOSITENIFHOTO TUTAHUPOBAHMS M MPOBEACHUS (PU3NYECKUX IKCIIEPUMEHTOB,
aHaJIM3a ¥ MHTEPIpeTannu HHHOpMaIiH, OTIpeIeNICHHs JOCTOBEPHOCTH MOJyYEHHOTO PE3yIbTaTa;
CO3JIaHHME YCIIOBHM JUIS Pa3BUTHS YMEHHU MPOEKTHO-UCCIENIOBATEIBCKON, TBOPUECKON NESITEIHHOCTH;
pazeumue unmepeca K cgpepam npopeccuoHanbHol 0essmeabHOCmu, C8A3AHHOU C QUIUKOLL.
MECTO YYEBHOT O IPEJMETA «®U3UKA» B YYUEBHOM IIJIAHE
B cootBerctBun ¢ ®I'OC COO yrnyonéHHbll ypoBeHb U3y4eHUs yueOHOTO mpenMera «Pu3nkay Ha ypoBHE
cpenHero oOiero o0pa3oBaHus BbIOMpPaAETCs 00yJarOIMMUCS, INIAHUPYIOIIUMHU MTPOJIOJIKEHHE 00pa30BaHus MO
CHEIUATBFHOCTAM (DPU3UKO-TEXHUUECKOTO PO (UIISL.
VY4eOHBIM TTaHOM TpeaycMOTpeHo u3ydenne Gu3nku B 00béMe 340 4 3a n1Ba roga oOydeHus: S5 9 B HEJEI0
B 10 m 11 wraccax, Ha 06a30BOM ypoBHe B 00BbEéMe 136 4 3a Ba Tojma oOydeHus mo 24 B Hememo B 10
u 11 knaccax.



INIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA YYEBHOI'O ITIPEIMETA «®U3UKA» HA YPOBHE
CPEJHET O OBILIEI'O OBPA3OBAHUA

OcBoenue yueOHoro npeamera «Du3uka» Ha ypoBHE CpeaHEro obiiero oopazoBanus (yriryonEHHbIN U 0a30BbIT
ypOBeHb) JOJI?KHO O6CCH€‘-II/IBaTB JOCTHIKCHHUC CIICOYHOIINUX JIMYHOCTHBIX, MCTAIIPpECAMCTHBIX U
MIPEIMETHBIX 00pPa30BaTEIILHBIX PE3YIbTATOB.

JIMHHOCTHBIE PE3YJIBTATbBI

I'pascoanckoe socnumanue:
e chOpPMHUPOBAHHOCTH TPAKIAHCKOHN MO3UIMK OOYJArOIIErocss Kak aKTUBHOTO W OTBETCTBEHHOTO
4JIeHa POCCUMCKOIo OO0IIeCTBa;
® TMPUHATHE TPATUITMOHHBIX OOIIEYEIIOBEUECKUX TYMAHUCTUUECKHUX U JEMOKPATHYECKUX IEHHOCTEH;
® TOTOBHOCTb BECTH COBMECTHYIO AESTEIBbHOCTh B MHTEpPECAX TIPa’kJJaHCKOTO OOIIecTBa, y4acTBOBATh
B CAMOYIPABJICHUH B IIKOJIE U JETCKO-IOHOLIECKUX OpraHU3aALMIX;
® YMEHHME B3aUMOJICHCTBOBATh C COIMAIBHBIMU HWHCTUTYTaMH B COOTBETCTBHH C MX (DYHKIHSIMHU
Y Ha3HA4YCHHEM;
® TOTOBHOCTb K T'YMaHUTapHOU U BOJIOHTEPCKOM JEATEIBHOCTH.
Hampuomuuecm)e eocnumanue:
¢ chopMUPOBAHHOCTH POCCUICKOM TpakIaHCKOM IEHTUYHOCTH, TaTPUOTU3MA;
® [IEHHOCTHOE OTHOIIEHHE K rOCyIapCTBEHHBIM CUMBOJIaM; IOCTIKEHUsIM Poccun B pU3MKe U TEXHUKE.
Llyxoano-npascmaennoe eocnumanue:
e chopMUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUUECKOTO TIOBEICHUS;
e CIOCOOHOCTDH OLIEHUBATh CUTYallMIO ¥ IPUHUMATh OCO3HAHHBIE PEUICHHS], OPUEHTUPYACH HA MOPaIbHO-
HPABCTBEHHBIE HOPMBI U LIECHHOCTH, B TOM YHUCJIE B ACATEIBHOCTH YYEHOIO;
®  0OCO3HAHHE JIMYHOTO BKJIA/Ia B MOCTPOEHUE YCTONUYMBOTO OYIYIIETO.
Acmemuueckoe socnumanue:
® SCTETHYECKOE OTHOIIEHHE K MUPY, BKJIIOYas 3CTETUKY HayYHOTO TBOPYECTBA, MPUCYLIETO (HUZUYECKOM
HayKe.
Tpyooeoe 6ocnumanue:
® HHTEpeC K Pa3IMYHBIM cdepaM MpodeccnoHaNbHOM 1eATENbHOCTH, B TOM YHCJIE CBS3aHHBIM C (PU3UKOM
U TEXHHUKOM, yMEHHE COBeplIaThb OCO3HAaHHBIM BhIOOp Oyayiied mpodeccud M pearr30BbIBATH
coOCTBEHHBIE KU3HEHHBIE TIIaHBI;
® TOTOBHOCTb M CIIOCOOHOCTHh K OOPa30BaHHUIO U caMO00pa30BaHUIO B 00JacTH (U3UKHU HA MPOTIKEHUU
BCEH JKU3HU.
Jkonozuueckoe socnumanue:
¢ chopMUPOBAHHOCTH FKOJIOTHUECKOM KyIbTYphl, OCO3HAHHE II100AIbHOTO XapaKTepa IKOJIOTHUECKUX
npooseM;
® [UIAHMPOBAHME MU OCYIIECTBICHUE JACUCTBUM B OKpY)KAlOUIEd Cpeae Ha OCHOBE 3HaHUS Lejeu
YCTOMYMBOI'O Pa3BUTUSA YEJIOBEUECTBA;
® pacCLIMPEHUE OMbITA AEATEIBHOCTH SKOJOTUYECKOW HAMPABICHHOCTH HA OCHOBE UMEIOIINXCS 3HAHUH 110
buzuke.

lleHHocmu HAY4HO020 NRO3HAHUA:

e CchOPMHUPOBAHHOCTb MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO  Pa3BUTHSA
buznueckoit HayKu;

® OCO3HaHME IIEHHOCTH HAay4YHOM JesATeIbHOCTH, TOTOBHOCTb B Tpolecce H3ydyeHus (u3Mku
OCYILECTBJIATH MPOEKTHYIO U UCCIIEN0BATENBCKYIO ACATEIbHOCTh HHANBUAYAIBHO U B TPYIIIIE.

B mpornecce AOCTHXKEHHS TMUHOCTHBIX PE3yIbTaTOB OCBOCHHUS MPOrPaMMBbl CpeJHET0 o0I1ero oOpa3oBaHus
no ¢Qusuke y OOy4aroUUXCs COBEPIICHCTBYETCS OMOYUOHANbHBIU — UHMeENIeKm, TPEANoaratoniui
C(OPMHUPOBAHHOCTD:

CAMOCO3HAHUs, BKIIIOYAIOIIETO CIIOCOOHOCTh MOHUMATh CBOE SMOIMOHAIBLHOE COCTOSHHE, BHJIEThH
HaIpaBJICHUS Pa3BUTHUSI COOCTBEHHOW SMOIIMOHAIBHOM Cephl, OBITh YBEPEHHBIM B ce0€;
camope2yiupoarnus, BKIIOYAIOIIEr0 CaMOKOHTPOJIb, YMEHHUE IPUHMMAaThb OTBETCTBEHHOCTb 3a CBOE
MOBEJICHHUE, CIIOCOOHOCTh aaNTHUPOBATHCA K SMOIMOHAIBHBIM HM3MEHEHHUSIM U MPOSBISATH THOKOCTb,
OBITH OTKPBITHIM HOBOMY;



gHYmMpeHHel Momueayuy, BKIIOYAIOMIeH CTpeMIIEHHE K JOCTHXKCHUIO LENIU U YCIIeXy, ONTHMHU3M,
WHUIMATUBHOCTh, YMEHUE JIEHCTBOBATH, UCXO/ U3 CBOMX BO3MOKHOCTEH;

mMnamuy, BKIIOYAIOMEH CIOCOOHOCTh MOHMMATh AMOLMOHAIBHOE COCTOSIHUE JPYIUX, YYUTHIBATH €TI0
IIPU OCYIECTBICHUH OOIIEHUS, CHOCOOHOCTh K COUYBCTBHIO U CONEPEIKUBAHUIO;

COYUANbHBIX HABBIKOG, BKIIIOYAIOIUX CIIOCOOHOCTDh BBICTPAaUBAaTh OTHOIIEHUS C JPYTUMU JIFOABMH,
3a00TUTHCS, TPOSBIISTh UHTEPEC U Pa3peraTh KOHPIUKTHI.

METAIIPEJIMETHBIE PE3YJIbTATbBI

YHI/IBepca.TIbHI)Ie No3HaBaTeJbHbIE TeHCTBUSA

ba3oBble Jornvyeckue AeMCTBUSA:

CaMOCTOSITEIIEHO (DOPMYITUPOBATH U aKTyaJTU3UPOBATH MPOOIIEMY, pacCCMATPUBATh €€ BCECTOPOHHE;
ONIPEAEINATh LENU JEATeIbHOCTH, 3aJ1aBaTh TapaMETPbl U KPUTEPUH MX JTOCTUKEHHS;

BBISIBJIATh 3aKOHOMEPHOCTH U TPOTUBOPEYMS B PACCMATPUBAEMBIX SIBJICHUAX;

pazpabaThiBaTh IUIAH pEIICHHUs] TPOoOJEeMBbl C yIETOM aHalIM3a MMEIONIUXCS  MaTepHATbHBIX
Y HEMATEePUAIIbHBIX PECYPCOB;

BHOCHUTbH KOPPEKTHUBHI B IESITEIBHOCTD, OLIEHUBATh COOTBETCTBUE PE3YIbTATOB LEISAM, OLICHUBATH PUCKHU
MOCJICACTBUM ACATCIBHOCTH;

KOOPJAMHHUPOBATH M BBITIOHATE Pab0OTy B YCIOBUAX PEATHHOTO, BUPTYaTbHOTO M KOMOMHHPOBAHHOTO
B3aMMOICHCTBHS,

Pa3BUBATh KPEATUBHOE MBIILICHNE TIPH PEIICHUH KU3HEHHBIX TIPOOIIEM.

Bba3oBrble ucciienoBaTeIbCKHE AeiCTBUA:

BJIAJICTh HAYYHOU TEPMUHOJIOTHEH, KITIOYSBBIMH TIOHATHSAMU U METOIaMU (DU3UIECKON HAYKH;

BIIQJICTh HABBIKAMH YYEOHO-HCCIICIOBATEIIBCKOM W TPOSKTHOM JeATeIHbHOCTH B 00JAcTH (PU3WKU;
CIOCOOHOCTBIO U TOTOBHOCTBHIO K CAMOCTOSITEIFHOMY ITOMCKY METOJOB pemieHHs 3aaa4 (U3NIECKOro
COJIepKaHUsI, IPUMEHEHUIO Pa3IMYHBIX METOJIOB ITO3HAHUS;

BJIQJICTh BUJAMH JICSTSIFHOCTH TIO TTOJTYYEHHIO HOBOTO 3HAHHMS, €0 MHTEPIPETAINH, TPEOOPa30BAHUIO
Y IPUMEHECHUIO B PA3IMYHBIX YYEOHBIX CHTYaIlUSX, B TOM YHWCIIC MPH CO3JaHWU YYEOHBIX IMPOEKTOB
B o0yact pU3MKH;

BBISIBJIATh TIPUYMHHO-CIICJCTBEHHBIC CBSI3M W aKTyaJlM3UPOBaTh 3a/lady, BBIJIBUTaTh THIIOTE3y €€
peleHus, HaXxOAWTh apryMEHTHI Ui J0Ka3aTeJIbCTBA CBOUX YTBEPXKICHUM, 3aJaBaTh MapaMeTphl
U KPUTEPHUH PEUICHHUS;

aHAJM3UPOBATh TOJYYCHHBIC B XOJIC PEIICHUS 3aJaud pe3yJbTaThl, KPUTUYECKH OIICHUBATh WX
JOCTOBEPHOCTbH, IPOTHO3UPOBATh N3MEHEHHE B HOBBIX YCIIOBUSIX;

CTaBHUTh M (HOPMYITHPOBATH COOCTBEHHBIC 3a/1a4M B 00pa30BaTEIbHOMN JESITEIBHOCTH, B TOM YUCIIC MPH
M3y4eHun (pU3uKH;

J1aBaTh OLICHKY HOBBIM CHTYAIlUsIM, OIICHUBATh PHOOPETEHHBIH OIIBIT;

YMETh IMIEPECHOCUTh 3HAHUS 10 (PU3HKE B MPAKTHUECKYIO 001aCTh )KU3HEACATEIIBHOCTH;

yYMETh HHTEIPUPOBATh 3HAHHSI U3 PA3HBIX MIPEIMETHBIX 00JIACTECH;

BBIJIBUTaTh HOBBIC HWJICH, MpeajiaraTh OPHTHHAJIBHBIC MOJXOJbl W PEUICHUS; CTaBUTh IPOOJIEMBI
W 33J1a4M, JOMYCKAIONINE ajIbTePHATUBHBIC PEIIICHUSI.

PabGora ¢ nnpopmanmeii:

BIIaJIETh HaBBIKAMU MOJTydyeHUs] HHPopManuu GU3NIECKOTO COJepkKaHUSI U3 UCTOYHUKOB Pa3HBIX TUIIOB,
CaMOCTOSITENILHO OCYILECTBIATh TMOMCK, aHAllW3, CUCTEMATH3alUI0 U HUHTEpIpeTauio HWHGOpMauu
Pa3IUYHBIX BUJIOB ¥ (JOPM MPEACTABICHUS;

OIICHUBATh JOCTOBEPHOCTh MH(OPMAIINH;

UCIOJIb30BAaTh CpPEACTBA MH(POPMAIMOHHBIX M KOMMYHUKAIIMOHHBIX TEXHOJOTUHA B peIICHUU
KOTHUTHBHBIX, KOMMYHUKATUBHBIX U OpPraHU3aI[MOHHBIX 3a7ad C coOJrofeHueM TpeOoBaHUM
OPrOHOMUKH, TEXHUKU OE30MMaCHOCTH, THTHEHBI, pecypcocOepekeHus, MPaBOBbIX M ITHYECKHX HOPM,
HOPM MH(OPMAIIMOHHON OE30MaCHOCTH;

co37aBaTh TEKCThl (PU3UYECKOTO COJEpXKAaHUS B pa3IMYHBIX QopMaTax C Y4E€TOM Ha3HAUYCHUS
nH(OPMALIUY U LIEJICBOU ayAUTOPHH, BEIOUpas ONTUMAIbHYIO (pOopMy MpeCTaBlIeHUs U BU3yaTH3aliu.



YHHBepca.]'ILHLIe KOMMYHUKATUBHBIC JelcTBUA

O0menue:
®  OCYIIECTBIISATH OOIEHUE HA YPOKaxX (PM3UKH M BO BHEYPOUHOU JIEATEILHOCTH;
® pacmo3HaBaTh MPEANOCHUIKA KOH(MIMKTHBIX CUTYAIlUi U CMATYaTh KOH(IUKTHI;
e pa3BEPHYTO M JOIMYHO M3JIaraTh CBOIO TOUKY 3PEHHUS C UCIIOJIb30BAHUEM SI3bIKOBBIX CPE/ICTB.
CoBMecTHas1 1eSITEJILHOCTD:
® [IOHUMAaTh U UCIIOJIH30BATh IPEUMYILECTBA KOMAaHIHON U MHIUBUyalbHOU pabOThI;
e BBIOMpPATh TEMATUKY U METOJII COBMECTHBIX JEHCTBUN C y4€TOM OOIIMX WHTEPECOB M BO3MOKHOCTEH
Ka)KJIOTO YIEHA KOJIJIEKTUBA;
® [IpUHUMATh LEJIU COBMECTHOHN JESATENILHOCTH, OPraHU30BbIBATh U KOOPAMHUPOBATH JIEHUCTBUS MO €€
JOCTH)KEHHMIO: COCTABJIATH ILUIAH JIEWCTBUM, pacHpeleNsaTh pOIM € Y4ETOM MHEHHMM Y4YaCTHHKOB,
00CyX/1aTh pe3yabTaTbl COBMECTHOH paboThI;
® OLIEHUBATh Ka4yecTBO CBOETO BKJIaZa U KaXJI0TO y4acTHUKa
KOMaH/Ibl B OO pe3ynpTaT Mo pa3pabOTaHHBIM KPUTEPUSIM;
e [Ipeasarath HOBbIE MPOEKTHI, OLIEHUBATh WJEH C MO3UIUU HOBU3HBI, OPUTMHAIBHOCTH, MPAKTUYECKOMN
3HAYUMOCTH;
® OCYUIECTBJIATH [IO3UTUBHOE CTPATETMUYECKOE T[OBEJCHHE B PpA3IUYHbIX CUTYyalUsX, MPOSBIATH
TBOPYECTBO M BOOOpaKEHHE, ObITh MHUITHATUBHBIM.

YHuBepcaibHbIe peryJsaTHBHbBIE 1eliCTBUA

Camoopranuszaums:

® CaMOCTOSATENBHO OCYIIECTBISITH IMO3HABATEIBHYIO NESTEIHHOCTh B 00JacTH (PU3MKH U aCTPOHOMHH,
BBISIBJISITH MPOOJIEMBI, CTABUTh U (POPMYIIHPOBATH COOCTBEHHBIE 331a4H;

® CaMOCTOATEIbHO COCTABIISITH IJIAH PEUICHUS PACYETHBIX M KAueCTBEHHBIX 3a]ad, IUIaH BBIIOJHEHUS

MpaKTU4YEeCKOW  paboThl € y4éTOM  HMMEIOIIMXCS ~ PECYpCOB,  COOCTBEHHBIX  BO3MOXKHOCTEM
Y MPENOYTEHHUI;

JaBaTh OLIEHKY HOBBIM CUTYalHsIM;

paciupsATh paMKH y4eOHOTO MpeMeTa Ha OCHOBE JINYHBIX MPEANOYTeHHI;

JIeJIaTh OCO3HAHHBIN BBIOOP, apryMEHTHPOBATH €ro, OpaTh Ha ce0s OTBETCTBEHHOCTH 3a PEIICHHCE;
OILICHUBATh IPUOOPETECHHBIN OTIBIT;

e crocoOCTBOBaTh GOPMUPOBAHUIO U MPOSBICHUIO IIUPOKON SPYAULIUU B 00J1aCTH (PU3UKU, TOCTOSTHHO
MOBBIIIATH CBOM 00pa30BaTENIbHBIN U KyJIbTYPHBII YPOBEHbD.

CaMOKOHTPOJIb:

e JaBaTh OLICHKY HOBBIM CHUTYyallMsIM, BHOCUTh KOPPEKTHBBI B JESTEIbHOCTb, OLICHUBATH COOTBETCTBUE
PE3yNbTATOB 1IEJISAM;

e BIAJCTh HAaBBHIKAMU TI03HABATENBbHOM peQleKcHud KaK OCO3HAHHSA COBEpIIAEMBbIX JeWCTBUMN
U MBICIUTEIBHBIX MPOLIECCOB, UX PE3yJbTaTOB MU OCHOBAHUI; MCIOJIb30BaTh MPUEMBI pedraekcuu i
OIICHKHU CUTYallluH, BEIOOpA BEPHOTO PEIICHHUS;

® yMETh OI[EHUBATh PUCKU M CBOEBPEMEHHO MPUHUMATD PEIICHUS 10 UX CHIKEHUIO;

MIPUHUMATh MOTHBBI U @pTYMEHTHI IPYTUX MPU aHAIIU3€E PE3yIbTaTOB AEATEIHHOCTH.
IlpunsiTue cedst U Apyrux:

e pUHUMATH ce0sl, MOHMUMAas CBOM HEJIOCTATKH U JIOCTOUHCTBA;

¢ [PUHUMATh MOTHBBI U apPTYMEHTHI IPYTUX MPU aHATU3€ Pe3ylIbTaTOB EATEIbHOCTH;

® IpPU3HABATh CBOE MPABO U MPABO IPYIHX HA OMIMOKH.

MNPEIMETHBIE PE3YJIBTATBI
10 kaace

B mpouiecce uzyuenus kypca Gpuznku yriyon€éHHoro u 6a3oBoro ypoBHs B 10 Kilacce y4eHUK HAYIUTCS:
[Torumarth (IEMOHCTPHPOBATH) POJIb (PU3UKU B IKOHOMUYECKOU, TEXHOJIOTHUECKOH, IKOJIOTHIECKOMH,
COIMANILHOM U ATUYECKOH cepax AeITeTbHOCTH YelIOBEKa; POJIb U MECTO (PU3MKU B COBPEMEHHOM



HAyYyHOW KapTHMHE MHpa; 3HAYCHUE OIUCATEILHOW, CHUCTEMATH3UPYIOMICH, OOBSICHUTEIHLHOWN
MPOTHOCTUYECKON (QYHKIMH (PrU3HUECKON TEOPUN — MEXaHHUKH, MOJICKYISAPHON (PU3UKU U TEPMOIU-
HaMHKH; POJIb PU3UIECKOH TeOprH B (POPMHUPOBAHUY MPEACTABICHUN O (PU3HUUECKON KapTUHE MUPA;
pa3nuyath (YUUTHIBATh) YCIOBUS IPUMEHUMOCTH MOJETeH (PU3NIECKUX TN U IPOIIECCOB (SBICHUN):
MHepIUaIbHAS CUCTEMa 0TCYETa, aOCOIIOTHO TBEPIIOE TENIO, MAaTepHaANIbHAS TOUKA, PABHOYCKOPEHHOE
JBUKEHHE, CBOOOIHOE TajieHne, abCOIIOTHO ynpyras aedopmarusi, abCOTIOTHO YIIPyroe u adco-
JIOTHO HEYNPYroe CTOJIKHOBEHUS, MOJICNIHN Ta3a, )KUIAKOCTH M TBEPAOTO (KPUCTAILTMYECKOTO) TeIa,

WJICaTIbHBIN a3, TOYCYHbIN 3apsij, OJHOPOJHOE IEKTPUUECKOE TMOJIE;

pa3nuyathk yCiaoBUS (TPaHMIIBI, 00JACTH ) MPUMEHUMOCTH (U3NYECKUX 3aKOHOB, TIOHUMATh BCEOOIIIHIA
Xa- pakTep (QyHIaMEHTAIBHBIX 3aKOHOB U OTPAHMYCHHOCTh UCIIOJIb30BaHUS YaCTHBIX 3aKOHOB;
aQHATM3UPOBATH U OOBACHITH MEXaHUUECKHUE MPOIECCHI U SIBJICHUS, HCTIOJb3Ysl OCHOBHBIE IMOJIOKEHUS U

3aKOHBI MEXaHUKHU (OTHOCHTEIBHOCTh MEXaHMUECKOTO IBMKEHUS, (POpMYIIbl KHHEMATUKHA PABHO-
YCKOPEHHOTO JIBHKEHUS, MpeoOpa3zoBaHus [anumnes 11 CKOpOCTH U epeMeleHus, 3akoHbl HproToHa,
IIPUHIIUAII OTHOCUTEIIHOCTH [ anmuies, 3aKOH BCEMUPHOT'O TATOTEHMS, 3aKOHBI COXPAHEHUS UMITYJIbCA U
MEXaHUYECKOH HEPTUH, CBSA3b paObOThI CHIIbI C U3MEHEHHEM MEXaHUYECKOM SHEPTUH, YCIOBUS paB-
HOBECHS TBEPJOTO TeJa); IPH 3TOM HCII0JIb30BATh MaTEMATHUECKOE BbIPAXKEHUE 3aKOHOB, YKa3bl- BaTbh
yCIIOBHUS MPUMEHUMOCTH (PU3NYECKHUX 3aKOHOB: IpeoOpa3zoBaHuil ['anumnes, BTOPOro u TpeThero
3aKkOHOB HBIOTOHA, 3aKOHOB COXPAaHEHHUs UMITYJIbCA U MEXaHUYECKON DHEPrUH, 3aKOHA BCEMUPHOIO
TATOTEHUS;

aHAJIM3UPOBATh U OOBICHATH TEIUIOBBIE TPOLIECCHI U SBJICHUS, UCIOJIb3YSl OCHOBHBIE mosioxeHust MKT
Y 3aKOHBI MOJIEKYJISIPHON (DU3KUKH U TEPMOAMHAMUKHU (CBSI3b IaBJICHUS UICATbHOTO ra3a co cpeHen
KMHETUYECKOM 3Hepruel TemIoBoro IBMKEHHS U KOHIEHTpaIMel ero MOJIeKYJ, CBsI3b TEM- IIepaTy- pbl
BEIIECTBA CO CPEHEN KHHETHUECKON SHEPTUEN TEIIOBOTO IBUYKEHHS €ro YacTHII, CBSI3b J1aBiie- HUS
WJICaJIbHOTO Ta3a ¢ KOHIEHTPALUE MOJIEKYII M €r0 TeMIepaTypoi, ypaBHeHne Meneneesa— Kia-
nenpoHa, MepBblil 3aKOH TEPMOIUHAMUKY, 3aKOH COXPAaHEHHS SHEPTUU B TEIUIOBBIX MPOIIECCAX); TPU
3TOM HCIIOJIb30BAaTh MaTEMaTHUECKOE BBIPAKEHNUE 3aKOHOB, YKa3bIBAaTh YCIOBUS IPUMEHUMOCTH
ypaBHeHus1 MenzaeneeBa—Kianeitpona;

aHAJIM3UPOBATh U OOBSICHSTD (OMUCHIBATH) ANEKTPUUECKHE SIBICHUS, UCIIOIB3YsI OCHOBHBIE MOJIOKE- HUS
1 3aKOHBI AJIEKTPOJMHAMHKY (3aKOH COXPAHEHHUS JNEKTPUIECKOro 3apsiia, 3akoH KysinoHa, noten-
UATBHOCTH AJIEKTPOCTATUYECKOTO IMOJISL, IPUHILIUIT CYNEPIIO3UIIMU ANEKTPUUECKUX MOJIEH, TIPU ITOM
yKa3bIBas yCIOBUS MPUMEHUMOCTH 3aKkoHa KyroHa; a Takke MpakTH4eCKH BasKHbIE COOTHOILICHHUS: 3a-
KoHbI OMa ISl ydacTKa LUEeNH U ISl 3aMKHYTOM 3JIEKTPUUYECKOM 1enu, 3akoH [[xoyns—IJlenia, mpa-
Bunia Kupxroda, 3akonsr @apajes s 3JIeKTPoIin3a);

OITKMCBhIBATb (1)I/I3I/I‘ICCKI/IC IMPONLECChI U SABJICHUSA, UCIIOJIB3Yysd BEJIMYHUHBI: IICPEMECIICHUEC, CKOPOCTh, YCKO-
PEHUEC, UMITYJIBC TE€JIa U CUCTEMBI TCJI, CUJIa, MOMCHT CHJIBI, IaBJICHUEC, IIOTCHIWAJIbHAasA SHEPIrusd, K-
HETHUYCCKasA DOHEPIUA, MCXaHUYCCKas SHEPI s, pa60Ta CHJIBI, HEHTPOCTPEMUTECIIBHOC YCKOPCHHUE, CUJIa
TAKCCTH, CHUJIa YIIPYT'OCTH, CHUJIa TPCHUA, MOIITHOCTL, SDHCPI'UA B3aHMOHeﬁCTBHH Tena ¢ 3eM- JI€i BOIU3H
eé IMOBCPXHOCTHU, DHCPI'UA ynpyroﬁ ,Z[e(i)OpMaI_[I/II/I IMPYXXUHBI; KOJIUMYCCTBO TCIJIOTHI, abco- IroTHAA
TEMIICpaTypa TCja, pa60Ta B TCPMOJWHAMUKE, BHYTPCHHASA SHCPIUs UACAIIBHOTO OAHO- aTOMHOT'O I'a3a,
pa60Ta HACAJIBHOT'O I'a3a, OTHOCUTCIIbHAA BJIAXKHOCTh BO3yXa, KHI[ NACAJIbHOI'O TCIIJIOBOT'O ABUI'aTCIIA,
QJICKTPHUYCCKOC I10JIC, HaHpH)KéHHOCTB QJICKTPHUYCCKOI'O ITI0JIA, HaHpH)KéH' HOCTB IIOJISA TOUCYHOTI'O
3apsAada UIH 3apspKEHHOTO Iapa B BAKYYME U B TUIJICKTPUKE, IIOTCHIHUAIIL SJICKTPOCTATUYCCKOTI'O 110JI4,
Pa3HOCTb MOTCHIUAIIOB, 3JICKTPOABUIXKYILAs CHUJIa, CUJIA TOKA, HAIIpA- )KCHHUE, MOIITHOCTL TOKaA,
QJICKTpUYICCKasd €MKOCTh INIOCKOTO KOHACHCATOPa, COITPOTHUBJICHUC YH4CTKa HCIHN C IMMOCIICA0BATCIIBHBIM
" MapaJuICJIIbHBIM COCAUHCHUCM PE3UCTOPOB, SHCPI'UA SJICKTPHU- YECKOTO IT0JIA KOHACHCATOPA,

00BACHIATH OCOOCHHOCTH MMPOTCKAHUA (1)I/I3I/I‘{eCKI/IX SIBJICHUI: MEXaHUYECKOE JABMOKCHHC, TCIIJIOBOC JIBU -
JKCHHC YaCTHUIl BCIIECTBA, TCTIJIOBOC pPABHOBECHUC, 6pOYHOBCKOC JBHIKCHUC, I[I/Iq)q)}BI/If{, HCIIapCHUC,
KHIIC- HUC U KOHJACHCAIUs, TIJIABJICHHUC U KPUCTAJIJIN3alUs, HAIIPABJICHHOCTD TCILJIONICpEAavHn,
QJICKTpU3alUs TCJI, SKBUIIOTCHIUAJIbHOCTD MMOBECPXHOCTHU 3aPSIKCHHOTO ITPOBOJIHUKA,

MIPOBOJIUTH UCCIIE0OBAHUE 3aBUCUMOCTHU OJJHOIM (pU3MUECKON BEIMYMHBI OT JPYTroH ¢ UCIOJIb30BaHUEM
NPSIMBIX U3MEPEHHIL: IPH 3TOM KOHCTPYHPOBATh YCTAaHOBKY, (PUKCHPOBATH pe3yabTaThl MOTY4EHHOM
3aBUCUMOCTH (PU3MUECKUX BEJIUYHH B BUE I'PaUKOB C yIETOM aOCOIIOTHBIX MOTPEIIHOCTEN U3Me-
peHuii,  Jenartb BBIBOJBI 10
pe3yibTatam UCCIIEIOBAHUS;



MIPOBOJNTH KOCBEHHBIE U3MEPEHUs (PU3MUECKUX BETMYHH; IPU 3TOM BBIOMPATh ONTUMAIBHBIA Me- TOJ]
WU3MEPEeHUS, OLICHUBATh a0COIOTHBIE U OTHOCUTEIIBHBIEC MOTPEIIHOCTH MPSIMBIX M KOCBEHHBIX U3Mepe-
HUIA;

MIPOBOJIUTH OMBITHI IO TIPOBEPKE MPEATI0KEHHON TUIOTE3bl: TUIAHUPOBATH SKCIIEPUMEHT, COOU- PaTh
SKCIEPUMEHTAIBHYIO YCTAHOBKY, aHAJIU3UPOBATh MOJYYCHHBIE PE3YJIbTAThI U JAEJNaTh Bbl- BOJ O CTa-
TyCE NPEIOKEHHOM TUIIOTESBI;

co0OuroaTh MpaBuiIa 6€301MacHOro TPy/aa MpY MPOBEAECHUH UCCIEIOBAHUN B paMKax yueOHOI0 3Kc- Ie-
pUMEHTA, IPaKTUKyMa U y4eOHO-HUCCIIEI0BATEILCKON U POEKTHON JESITEIbHOCTH C UCIIOJb- 30Ba-HUEM
M3MEPUTENBHBIX YCTPOUCTB U 1a00paTOPHOTO 000PYIOBaHMUS;

pemrate pacuéTHBIE 33/1a4H C SBHO 33JaHHOM U HESBHO 3aJaHHOM (pU3M9IecKOi MOJIETIbIO: HA OCHO- Ba-
HUM aHAJIN3a yCIOBUs 000CHOBBIBATH BHIOOD (PU3NUECKOI MOIEIH, OTBEYAOIEH TpeOOBaHNU- 5IM 3a-
Jlauu, IPUMEHSTh (POPMYJIbl, 3aKOHBI, 3aKOHOMEPHOCTHU U MOCTYNAThI PU3NYECKUX TEOPUN IIPU UC-
[10JIb30BaHUM MaTEMaTHUECKUX METOJIOB PEIIeHUs 3a]a4, IPOBOAUTH Pacu€Thl HA OCHO- BaHUU UMEIO-
IIUXCS JAHHBIX, aHAIU3UPOBATh PE3YJIbTAaThl U KOPPEKTUPOBATH METO/IbI PELICHUSI C YIETOM IMOJTyUYEH -
HBIX Pe3y/bTaTOB;

pelaTh KaueCTBEHHbIE 3aa4, TpeOyrolne NTPUMEHEHUs 3HAHUN U3 Pa3HbIX Pa3/AeoB IIKOJIbHOTO
Kypca GU3MKH, a TaK)Ke UHTETpalluy 3HAaHUW U3 JPYTUX NPEAMETOB €CTECTBEHHO-HAyYHOTO IUKIIA:
BBICTPAMBATh JIOTHYECKYIO LIEMTOYKY PACCYKACHHM C ONOPON HAa N3Yy4EHHBIE 3aKOHBI, 3aKO0-
HOMEPHOCTHH (pU3HYECKUE SBIICHUS;

HCI0JIb30BATh TEOPETHUECKHUE 3HAHUSA JUIsl OOBSICHEHUSI OCHOBHBIX IPUHIIUIIOB pabOThl U3MEPU- TEITb-
HBIX TPUOOPOB, TEXHUUECKUX YCTPONUCTB U TEXHOJIOTUYECKUX MTPOLIECCOB;

HCI0JIb30BaTh TEOPETHUECKNE 3HAHUS 0 (PU3UKE B IOBCETHEBHOM KU3HU Ui oOecriedeHust 0e3- onac-
HOCTH NP 00palieHny ¢ npudopaMu U TEXHUUECKUMH YCTPOMCTBaMHU, JUIsl COXpaHEHUS 3J10pOBbS U
coOI0ICHNS HOPM SKOJIOTMYECKOTO TIOBEJIEHUS B OKpYXKalollel cpese;

MIPUBOJIUTH MPUMEPHI BKJIaJa POCCUNCKUX U 3apyOekKHBIX YUEHBIX-(U3UKOB B pa3BUTHE HAYKU, B 00b-
SICHEHHE TIPOLIECCOB OKPYXKAIOIIET0 MHUPA, B pa3BUTHE TEXHUKHU U TEXHOJIOTHUH;

aHAJM3UPOBATH U OIICHUBATH MOCJIEICTBHS OBITOBOM M MPOU3BOJICTBEHHOM ACSITEIPHOCTH YEJ0- BEKa,
CBSI3aHHOM C (PM3HYECKUMU IIPOIIECCAMH, C TIO3UIIUN IKOJOTHYECKON O€30TaCHOCTH, MPE- CTaB- JICHUM
0 palMoHaJIBLHOM TPUPOJIONOJIB30BAHUH, a TAKKE PA3yMHOM HCIIOJIB30BAHUH JI0- CTH)KCHUN HAYKH U
TEXHOJIOTUH IS JATbHEHIIIETO Pa3BUTHSI YETIOBEUYECKOTO OOIIECTBA;

MPUMEHSTH pa3IN4HbIe CIOCOO0BI paboThl ¢ MHPOpPMAIMEH PU3NIECKOTO COIEPKaHUs C UCTOIb30Ba-
HUEM COBPEMEHHBIX HHPOPMAIIMOHHBIX TEXHOJIOTUI: IIPU STOM HCIOJIB30BaTh COBpEMEHHbIE HH- (hop-
MallMOHHbIE TEXHOJIOTUH JJISl TOUCKA, IepepabOTKU U NPeIbsIBICHUS YUeOHOU U HAYYHO- MOMYIISIPHOMN
uH(pOpMaLUY, CTPYKTYPUPOBAHUS U UHTEPIPETAN HHPOPMALIMH, TTOJTyYCHHOM U3 Pa3IMYHbIX UC-
TOYHHUKOB; KPUTUYECKH aHAJTU3UPOBATH MOJIy4aeMyI0 HH(POPMAIIUIO U OLIEHUBATH €€ I0CTOBEPHOCTh
KaK Ha OCHOBE MMEIOIIMXCS 3HAHMM, TaK M Ha OCHOBE aHAJIM3a UCTOYHUKA UH- (popmanuu;

MpOsABJIATE OPraHU3aIIMOHHLBIC U IIO3HABATCIIBHBIC YMCHH CAMOCTOATCIBHOTO HpI/IO6peTeHI/I$I HO- BBIX
3HAHUU B IMponCCCC BLIINIOJIHCHUS ITIPOCKTHLIX U y‘{e6HO'I/ICCHe,I[OBaTeHBCKHX pa60T; pa6OTaTL B I'pYIIIIC
C BBIINMOJIHCHUCM PA3JIMYHBIX COIMHAJIbHBIX poneﬁ, IJIaHUPOBATb pa60Ty rpyIii- IIbl, pallio- HAJIbHO
pacnpeaciisaTh ACATCIBHOCTh B HECTAHAAPTHBIX CUTYyAllUAX, aICKBATHO OLICHU - BaTh BKJIAJ[ KaXK-10T'0 U3
Y4aCTHHUKOB I'PYIIIIBI B pCHICHUC paCCManHBaeMOfI HpO6J’IeMH;

MPOSIBIATh MOTUBAIMIO K Oyayliel mpodeccuoHaNbHON JeITeNbHOCTH 10 CIEHUANbHOCTAM (PU3UKO-
TEXHUYECKOTO MpoQuIIs.

10 KJ1acc

B nponecce n3ydenus kypca Gu3nku yriayonéHHoro u 6a30Boro ypoBHs B 11 kilacce yYeHUK HaydUTCS:

MOHUMATh (AEMOHCTPUPOBATH) POJIb (PU3UKKU B SKOHOMHUYECKON, TEXHOJIOTHUECKON, COITMATbHON
U 3TUYECKOH chepax IesTeTbHOCTH YeI0BEeKa; poJib M MECTO (PM3UKU B COBPEMEHHON Hay4YHOU KapTHHE
MUPA; POJIb ACTPOHOMHHU B IPAKTUYECKOM JIEATETLHOCTH YeJIOBEeKa U JalbHENIIeM HayqHO -
TEXHUYECKOM Pa3BUTHH; 3HAUEHHE OMHUCATENbHOM, CHCTEMaTU3HUPYIOIIeH, OOBICHUTEIbHOHN U
MPOrHOCTUYECKON QYHKIMH (PrU3HUecKOl TEOPHH — IEKTPOANHAMUKH, CHIEIMATbHON TeOpHH
OTHOCHUTEJIbHOCTH, KBAHTOBOW (PM3UKH; POJIb (PU3MUECKON TEOPHH B (POPMHUPOBAHUHU



NpeCTaBICHUN O (prU3nIecKOl KapTUHE MUPA, MECTO (PM3NYECKON KapTUHBI MUpa B 00IIEM psiy
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IIPEJICTABICHUN O IIPUPOJC;

pa3nuyath (YIUTHIBATh) YCIOBUS IPUMEHUMOCTH MOJENIeH (PU3MUYECKUX TE U MPOLIECCOB (SIBICHUH):
OJIHOPOJTHOE IIEKTPHUECKOE U OJJHOPOTHOEC MATHUTHOE TOJISI, TApMOHUYECKHE KOoIeOaHus,
MAaTEMaTHYECKUI MAsTHUK, UACATbHBIN MIPYKMHHBIA MAasTHUK, TAPMOHUYECKUE BOJIHBI, UJCATIbHbBIN
KoJieOaTeIbHBINA KOHTYD, TOHKAs JIMH3a; MOJIEJICH aroMa, aTOMHOTO sIjpa U KBAHTOBOW MOJICIU CBETA,

pa3nuyath yCIoBHs (TPaHUIBI, 00JIaCTH) TPUMEHUMOCTH (PH3NYECKUX 3aKOHOB, IOHUMATh BCEOOIIHIA
XapakTep QyHIaMEHTAILHBIX 3aKOHOB ¥ OTPaHUYCHHOCTh MCIIOJIb30BaHMS YACTHBIX 3aKOHOB;

° AHAJIIM3UPOBATDH U OOBSICHATH SJICKTPOMATrHUTHBIC IPOLUCCCHI U ABJICHHUSA, UCII0JIb3Ys
OCHOBHBIC IMOJIOKCHUSA U 3aKOHBI SJICKTPOANHAMHUKA U CH@HH&HBHOﬁ TCOPHUU OTHOCUTCIILHOCTHU (SaKOH
COXPaHEHUs EKTPUUECKOT0 3apsa, cuia Amnepa, cuia JIopeHia, 3aKkoH 3JeKTpOMarHUTHON
MHIYKIUH, ipaBuiio Jlenna, cBsa3p J/]C caMOMHIYKIIUM B DJIEMEHTE JIEKTPUIECKOH e CO
CKOPOCTBIO UBMEHEHUS CHJIbI TOKA; IOCTYJIAThl CIIEUaIbHOW TEOPUU OTHOCUTEIBLHOCTH DUHIITENHA),

. aQHAJIM3UPOBATh U OOBSICHATH KBAHTOBBIE ITPOLIECCHI U SIBJICHUS, UCIIOJIB3YS MOJIOKEHUS
KBaHTOBOM (u3uku (ypaBHEeHUE DHHIITENHHA A1 poTodpdeKTa, mepBblil U BTOpoi nocTyiarsl bopa,
MIPUHIIUATI COOTHOIIEHUS HeonpeienéHHocTel [ elizendepra, 3aKOHbI COXpAaHEHUS 3apsI0BOTO U
MacCOBOTO YUCEJ U SJHEPTUHU B AJIEPHBIX PEAKIHUAX, 3aKOH PaIMOAKTUBHOTO pacnaia);

. OTIMCHIBATh (PM3UYECKHUE TIPOIIECCHI U SIBJICHUS, UCTIOJIb3YS BEIMYNHBI: HAMIPSHKEHHOCTD
AIIEKTPUYECKOTO TOJIsI, MOTEHIIUAJ 3JIEKTPOCTATHUECKOTO MOJIsl, pa3HOCTh MOTEHINAJIOB,
ANEKTPOIBIKYIIIAs CHJIA, MHIYKIIAS MAarHUTHOTO TIOJIsl, MATHUTHBIN TIOTOK, cujia Amrepa,
WHJIYKTUBHOCTD, JICKTPOIBIDKYINAS CHJIa CAMOUHIYKITUHU, SHEPTUS MarHUTHOTO TIOJISI POBOTHUKA C
TOKOM, PEJSITHBUCTCKUN UMITYJIBC, TIOJTHASI SHEPT U, SHEPTHS TIOKOSI CBOOOHOM YaCTUIIBI, JHEPTHUS U
UMITYJIbC (OTOHA, MACCOBOE YUCIIO U 3apsil Apa, SHEPTUS CBSI3U s1/1pa;

. 0OBSICHATH 0COOCHHOCTH MPOTEKAHMSI (PU3MYECKHX SIBIICHUI: AJIEKTPOMArHUTHAST WHIYKIIHSL,
CaMOWHYKIIHS, Pe30HAHC, MHTePPEPEHIIHS BOJH, TU(PPAKIHS, TUCTIEPCHS, TIOJTHOE BHYTPCHHEE
oTpaxkenue, porodnekrpuueckuii 3pdext (hotordpdexr), anpda- u 6eTa-pacnas saep, raMma-
U3IyYeHue syep; Gu3ndeckue NPUHIUIIBI CIIEKTPAILHOTO aHalTu3a U paboThI Jla3epa;

. OTIPEIeNIATh HalpaBJIeHUE UHIYKIIMH MAarHUTHOTO MOJIS TPOBOJHUKA C TOKOM, CHJIbI AMIiepa
u cwibl Jlopenia;

® CTPOUTH I/I306pa}KeHI/Ie, CO31aBacMoO€ IMIIOCKHUM 3€PKAIOM, TOHKOM J'IPIH3OI>1, H PAaCCUUTBIBATDH
€ro XapaKTEPHUCTUKHU,

® IIPUMCHATE OCHOBOIIOJAraromunue aCTPOHOMUYCCKUE ITOHATHA, TCOPUKU U 3aKOHBI  JIA
aHaIM3a U 00bICHEHUS (bHSI/I‘leCKI/IX IIpomeCcCcoB, IMPOUCXOAAINIUX B 3Bé3,Z[aX, B 3BE3HBIX
CHUCTCMAX, B MEKTraJlaKTHIeCKOM Cpeac; ABUKCHUA HEOECHBIX TCJ, 9BOJIIOIIHUHN 3BE3] U BCGJ’IGHHOﬁ;

® IIpOBOAUTH UCCIICAOBAHUC 3aBHCHUMOCTEH (I)I/ISI/I‘IGCKI/IX BCJIMYMH C UCIIOJIB30BAHUCM IIPAMBIX
HSMepeHHﬁI I[IpU 3TOM KOHCTPYHUPOBATH YCTAHOBKY, (bl/IKCI/IpOBaTB PE3YJIbTAThI HOHy‘leHHOﬁ
3aBUCHUMOCTH CI)I/I?»I/I‘ICCKI/IX BCJINYHH B BUAC l"pa(bI/IKOB C y‘{éTOM a0COJIFOTHBIX HOFpGH.IHOCTGﬁ
HSMepeHHﬁ, ACJIaTh BbIBOJLI 110 PE3YJIbTaTaM HUCCICIOBAHUA;

® IIPpOBOAUTb KOCBCHHBIC U3MCPCHUA (1)I/ISI/I‘I€CKI/IX BCJIMYHH; IIPU 3TOM BBI6I/IpaTB
ONTUMAIbHBIN METOJ HU3MCPCHH, OICHUBATDb a0COIIOTHBIE U OTHOCHUTEILHBIE IOrpCIIHOCTH IIPAMBIX U
KOCBCHHBIX H3MepeHHfI;

° IPOBOAUTD OIIBITHI IO IIPOBCPKE npennomeHHoﬁ TUIIOTE3bI: IINIAHUPOBATH SKCIICPUMCHT,
CO6I/IpaTB SKCIICPUMCHTAJIBHYO  YCTAHOBKY, aHAJIM3UPOBATH IIOJIYUCHHBIC pPE3YJIbTAThl M ACJIATh
BBIBO/J] O CTATYyCC HpeHHO)KeHHOﬁ THUIIOTEC3bI,

° OMHCBIBATH METOJbI INOJIYUCHUS HAYYHBIX ACTPOHOMHNYCCKUX 3HaHPII>i;

° CO6J'IIO,I[3TL IpaBuJia 0€30I1aCHOT0 TpyAda npu nNpoBCACHUN HCCIIEJOBAHUI B paMKax
y‘~IC6HOFO OKCIICpUMCHTA, IMPAaKTUKyMa n y‘IC6HO-I/ICCHCIlOBaTeJIBCKOI>'I n HpOCKTHOfI
ACATCIIBHOCTH C UCTIOJIb30BAHUEM U3MCPUTCIILHBIX YCTpOﬁCTB n na6opaTopHoro O60py,[[OBaHI/I}I;

peuiaTb paC‘{éTHLIC 3aJla4yM C SIBHO 3aJJaHHOM M HESBHO 3aJaHHOM (bI/I3I/I‘leCKOI>'I MOJACJIBIO: HA
OCHOBAHHHU aHAJIN3a YCIIOBUA BBI6I/IpaTL (I)I/I3I/IHCCKI/IC MOACIHN, OTBCHAKOIIUC Tpe60BaHI/I}IM 3aaa4u,
NPUMCHSITH (I)OpMyJIBI, 3aKOHBI, 3dKOHOMCPHOCTHU U MMOCTYJIAThI (I)I/IBI/ILIGCKI/IX Teopnﬁ npu
HCIIOJIb30BAHNU MAaTCMATUUYCCKUX MCTOIOB PCIICHHUA 3aaa4, ITPOBOJUTH paC‘-IéTbI Ha OCHOBaHHH



MMEIOIIUXCS JaHHBIX, aHAJU3UPOBATh PE3YJIBTATHl U KOPPEKTUPOBATH METO/IbI PELICHUS C YYETOM
IIOJIy4EHHBIX PE3YJIbTATOB;

pelaTh KaueCTBEHHBIC 3aa4K, TPEOYIOIINe TPUMEHEHUS 3HAHUH U3 PA3HBIX Pa3/Ie/IOB MIKOJIbHOTO
Kypca (pHU3UKH, a TAK)KEe UHTETPAIlUK 3HAHUI U3 PYrUX MPEAMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA:
BBICTPAMBATh JIOTHYCCKYIO LIEMTOYKY PACCY)KICHHI C OMOPOi Ha U3yUCHHbBIC 3aKOHbI, 3AKOHOMEPHO CTH U
(dbusnuecKkue SBICHUS;

. HCII0JIb30BATh TEOPETUUECKUE 3HAHUSA [yl 00bSICHEHUS! OCHOBHBIX IPUHLIUIIOB paOOTHI
U3MEPUTENBHBIX TPUOOPOB, TEXHUUECKUX YCTPOUCTB U TEXHOJIOTUYECKUX ITPOLIECCOB;

. MIPUBOIUTH PUMEPBI BKJIAJa POCCUMCKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B pa3BUTHE
HayKH, B 00bSICHEHHE IIPOLIECCOB OKPYXKAIOIIETO MUPA, B Pa3BUTHE TEXHUKHU U TEXHOJIOTUI;

° AHAJIIM3UPOBATE U OUCHHUBATL MMOCJICACTBUA OBLITOBOH U HpOPI?;BOIICTBCHHOfI JACATCIIbHOCTHU
YEJIOBEKa, CBA3AHHOM ¢ PU3NUYECKUMH MPOIECCaMU, C TIO3UIIUN IKOJIOTHIECKO 6€30MacHOCTH,
HpeHCTaBJ'IeHI/If/'I 0 paiMOHaJIbHOM MPHUPOAO0IIOJIb30BaAHNH, 4 TAKKE pa3yMHOM UCIIOJIB30BaHUHA
JNOCTHKEHUM HayKH M TEXHOJIOTUH JJIsl JaJbHEHIIEro pa3BUTHUS YEJI0BEUECKOTo OOIIEeCTBa;

. NPUMEHATh  pa3iMyHble CcIocoObl  paboTel ¢ nHpopManuel (U3NUecKoro
COJIep’KaHus C UCTOIb30BAaHUEM COBPEMEHHBIX HH()OPMAIIMOHHBIX TEXHOJOTUI: TIPU ITOM
HCI0JIb30BATh COBPEMEHHBIE HH(OPMALIMOHHBIE TEXHOJIOTUHU JJIsl TOMCKA, TepepadoTKU U
MpebsABICHUS Y4eOHOM U HaydyHO-TIOMYsIpHON HHGOPMaLMK, CTPYKTYPUPOBAHUS M UHTEPIIPETAIIIH
nH(pOopMalKHY, TOTYYEHHON U3 Pa3IMYHBIX HCTOYHUKOB; KPUTHUECKU aHAIU3UPOBATH MOITy4aeMyI0
nH(OPMALIHIO U OLIEHUBATh €€ JOCTOBEPHOCTh KaK Ha OCHOBE UMEIOIIMXCS 3HAHUM, TaK U HA OCHOBE
aHaJlM3a UCTOYHHKA HH(OPMaLIUK;

MIPOSIBJISITH OPraHU3aIMOHHBIE U TIO3HABATEIHHBIC YMEHUSI CAMOCTOSTEIHHOTO TPUOOPETEHUSI HOBBIX
3HAHU B MIPOLIECCE BBHIMOJIHEHUS TPOEKTHBIX U yueOHO-HMCCIeA0BaTENbCKUX PaboT; paboTaTh B IpyIIie
C MCIOJHEHUEM Pa3IMUHBIX COLMAIbHBIX POJIEH, IIIaHUPOBATh PA0OTy IPYIIIbI, PAlIMOHAIBHO
pacnpenensiTh AesITeNbHOCTh B HECTAaHAAPTHBIX CUTYalUsIX, a€KBATHO OIICHUBATh BKJIa KaXXI0T0 U3
YYaCTHUKOB I'PYIIIHI B peLIEHUE paccCMaTpUBaeMoil MpoOIeMbl;

. MIPOSIBIISITH MOTHUBAIHIO K OyIymiel mpohecCHOHAIBHON ACATEIBHOCTH TI0 CIIEUAIBHOCTSIM
(hMBUKO- TEXHUUECKOTO npodus.



COJAEPKAHME YYEBHOI'O IIPE/IMETA «®U3UKA»

10 kaace

bazoBelit ypoBeHb (2 yaca)

YrayoneHHbIH ypoBeHb (5 4acoB)

Tema 1. ®usuka 1 METOIbI HAYYHOTO MO3HAHMS (2 "aca)

Tema 1. ®usnka u MeTo 161 HaydHOTO Mo3HaHUs (6 4acoB)

®du3nka — Hayka o npupoje. Haydnbslie MeTObI TO3HAHUS OKPY/KAIOIIETO MU~
pa. Poib 3kcriepuMeHTa ¥ TEOpUU B MPOLIECCE MTO3HAHUS IPUPOIbl. DKCIIe-pu-
MEHT B ¢pu3uke. MoaenupoBanue GU3MUECKHX SIBICHUH U IPOLIECCOB.
Hayunble runore3sl. @usndeckue 3aK0HbI U TEOpUU. | paHUIIBI IPUMEHUMO-
cTH pu3nyeckux 3akoHoB. [IpuHuun coorBercTBus. Ponb u Mecto pusnku B
(bopMHUPOBAHUM COBPEMEHHOW HayYHOU KapTHHBI MUpPa, B IPAKTHUUECKOH Jies-
TEIbHOCTH JIFOJEH.

JlemoHcTpamu 1. AHanoroBslie U IMPPOBBIE UIMEPUTETbHBIE TPUOOPHI, KOM-
MbIOTEPHBIE AATYUKU

®duznka — (pyHraMmeHTanbHas Hayka o npupoje. Hayunslit MeTos1 mo3Ha- HUs
Y METOJIbI MCCIIEOBAHMS (PU3MUECKHUX SBICHUH. DKCIIEPUMEHT U TEOPHSIB
porecce Mo3HaHus Mpupoasl. HabmoaeHrne u SKCIIepUMEHT B (PU3HKE.
Cnocobwvi usmepeHus Qusuyeckux 6eiuduH (aHai0208ble U Yughpoasvie uzme-
pumenvHuvle npudOpPsvL, KoMNbIOMepHble 0amuukogvle cucmemsl). Iloepewino-
Ccmu uzmMepeHull huzudecKux 8eruyut (Ab6CoIOmMHas U OMHOCUMENbHASA).
MonenupoBanue (pU3NYeCKUX SBICHUH U MPOLECCOB (MaTepUantbHas TOYKa,
a0COJIIOTHO TBEPOE TEJO, UACATbHAS KUIAKOCTh, UIACATBHBINA a3, TOUCUHBIN
3apsn). ['unoresa. dusndeckuil 3aKoH, rpaHUIBl €r0 MpUMEHUMOCTH. Dusu-
yeckast Teopusi. Posib u Mecto ¢pu3nuku B GOPMUPOBAHUN COBPEMEHHOW Hayd-
HOM KapTUHBI MUPA, B TPAKTUYECKON IEATEIbHOCTH JIFOJICH.
Yuenuueckuii sxcnepumenm, nabopamopmusie pabomuvl, NPAKMUKYM
1.  Usmepenue cunvl moxa u HanpsaxiceHus 8 yenu noCMosIHHO20 MOKA

NPUROMOWU AHATIO208bIX U YUPPOBLIX UZMEPUMETTbHBIX NPUOOPOS.

2. 3naxomcmeo ¢ yughposoti nabopamopueti no guzuxe. Ipumepol u3-

Mepe-HUs PU3UYECKUX 8eIULUH NPU NOMOUU KOMNbIOMEPHBIX 0amH4UKO8.

Tema 2. Mexanuka (18 gacoB)

Tema 2. Mexanuka (35 gacoB)

2.1 Kunemaruka (5 gacoB)

2.1 Kunemaruka (10 gacoB)
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Mexannyeckoe ABM>KeHHE. OTHOCUTENBHOCTh MEXaHUYECKOTO JBMKEHUS.
Cucrema orcuéra. Tpaekropusl.

[lepemelienue, CKOpOCTh (CPENHSS CKOPOCTh, MTHOBEHHAs! CKOPOCTb) U YCKO-
peHNe MaTepHabHOM TOUKH, MX IPOEKLUU Ha OCH CUCTEMBI KoopauHaT. Cio-
YKEHUE MIEPEMEILEHNUN U CII0KEHUE CKOPOCTEM.

PaBHOMEpHOE M paBHOYCKOpPEHHOE NPSIMOJIMHEHOE ABMKeHue. ['paduku 3a-
BUCHMOCTH KOOPJIUHAT, CKOPOCTH, YCKOPEHUS, IyTU U IEpEMEIIEHUS MaTe- pU-
QIbHOW TOYKU OT BPEMEHMU.

Cpoboanoe najzieHue. Y cKopeHue CB0OOOJHOTO TaIeHUSI.

KpuBonuHeiiHoe nBMXeHHE. [[BH>KEeHNE MaTepUabHON TOUKHU MO OKPY’KHO -
CTH C MOCTOSHHOM MO MOJIYJIF0 CKOPOCTBIO. YTJIOBasi CKOPOCTh, JINHEMHAsS
ckopocTs. [lepuon u yactora oOpaiienus. LleHTpocTpemuTenbHoe yCKope-
Hue. Texnuueckue ycmpoucmea u npakmuieckoe npumeHenue. CliuioMeTp,

MexaHndeckoe JABMKeHHE. OTHOCHTEIBHOCTh MEXaHWYECKOTO JBUKCHHUS.
Cucrema otcuéra.

[ Ipsivmas u obpamuas 3a0a4u MexaHuKu.

Paouyc-6ekmop mMamepuanbHol mouKku, e20 NpoeKyuu Ha OCU CUCTNEMbl KO-
opounam. TpaekTopusi.

[lepemenienne, CKOPOCTh (CpeaHsIsE CKOPOCTh, MTHOBEHHAs! CKOPOCTh) M YCKO-
[peHUE MaTepUaTbHON TOYKH, UX MPOCKIIMN HA OCU CHCTeMBI KoopauHat. Cio-
YKEHHE MIEPEMEILEHNN U CII0)KEHUE CKOPOCTEN.

PaBHOMepHOE W PABHOYCKOPEHHOE TIPSIMOJIMHEHHOE JBIDKEHUE. 3aBHCH-
MOCTh KOOPJHMHAT, CKOPOCTH, YCKOPCHHSI W IyTH MaTepUaTbHOH TOYKH OT
BPEMEHH U UX TpadUKU.

CBobOoaHOE TajeHue. YCKOpeHHe CBOOOJHOTO TaAeHUs. /eudicenue mena,
OpOUEHH020 NOO Y210M K 2OPUOHMY. 3A8UCUMOCTb KOOPOUHAM, CKOPOCTU
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ABHUIKCHUC CHAPAAO0B, HCIIHBIC U peMéHHBIe nepcaadu.
Vlemoncmpayuu
1. MOI[CJIB CHUCTEMBbI OTC‘-IéTa, HWIUTIOCTpalsa KUHEMAaTUUCCKUX XapakK-
TCPHU-CTUK ABUIKCHUA.
2. IlpeoOpa3oBanue IBIKEHUH C UCTIOIB30BaHUEM IIPOCTHIX MEXAHU3MOB.
3. [ageHue Te B BO3AyXE U B pa3peKCHHOM IPOCTPAHCTBE.
4, HaGmoienue MBrKeHHS Tena, OpOIIEHHOTO 0T YTIIOM K TOPU30HTY U
rO-pPU30HTAJILHO.
5. U3mepenue yckopeHus cBOOOIHOTO MaACHHUS.
6. HampaBiienue CKOpOCTH TPH JIBMKEHUH 10 OKPYKHOCTH.
Yuenuueckuii yxcnepumenm, naéopamopmvle pasomor®

1. N3yuenne HepaBHOMEPHOTO ABMXKEHUS C LIENIBIO ONPEECIICHHUS] MIHO-
BEH-HOM CKOPOCTH.
2. HccnenoBanue COOTHOMIEHUS MEXAY NYTSIMU, TPOHJEHHBIMU TEJIOM

3a MOCJeIOBaTeNIbHBIC PaBHBIC POMEKYTKH BPEMEHH MPH PaBHOYCKOPEH-
HOM/JIBVDKCHUH C HAYaJIbHOW CKOPOCTHIO, PaBHOW HYJTIO.

3. N3yuenune ABMKEHUS IIAPUKa B BA3KOM KUIKOCTH.

4. VI3ydeHue ABMKEHUS Teja, OPOIIEHHOTO TOPHU30HTAIIBHO.

U YCKOpeHUs MamepuaIbHol MouKu om epemenu u ux epaghuxu. KpuBomuHeii-
HOE JBWKEHHE. [[BrKEHNE MaTepUaIbHOM TOUKH MO OKPYKHOCTH. YTIIOBas U JIU-
HeltHast ckopocTk. [lepuoa u yactota obpamienus. LlenrpocTpe-MurensHoe
(HOpMaJIbHOE), KacaTeabHOE (TaHT€HIIMAJILHOE) U TIOJIHOE YCKOpE-HUE MaTepu-
AJbHOU TOYKHU.

Texnuueckue ycmpoicmea u mexHoio2u4ecKue npoyeccyl: CUugoOMeTp, IBU-
PKEHUE CHapsIOB, IEMHBbIC, HIECTEpEHUYAThIE U PEMEHHBIC TEpenayu, CKo-
[pocmubie aughmeol.

lemoncmpayuu

Mojenb CUCTEMBI OTCUETA, MIUTFOCTPAIIHS KHHEMATHYECKUX XapaKTePUCTUK
TIBIDKCHUS.

Cnocobwl uccnedoanus 08UNCEHUII.

Unntocmpayus npedenbHo2o nepexooa u usmepeHue MeHO8eHHOL CKOPOCMU.
[IpeobpazoBanme ABMKEHHUH C UCTIOIH30BAHUEM MEXaHU3MOB.

[TaneHue Te B BO3AYXE U B Pa3peKEHHOM MTPOCTPAHCTBE.

Hao0mronenue nBukeHus Tena, OpoIeHHOTO MO/ YIJIOM K TOPU30HTY U TOPH-
30HTaJIbHO.

Hanpanenue ckopocTy pu ABMKEHUU TI0 OKPY>KHOCTH.

[ Ipeobpazosanue y2n0601i ckopocmu 8 pedyKmope.

Cpasnenue nymetl, mpaekmoputl, CKOpocmeti 08UNCEHUSI 0OHO20 U MO20 Jice
meja 68 pasHblX CUCeMax omc4éma.

Yuenuueckuii 3xcnepumenm, navopamopusvie pavomot, npakmuxym zyuye-
HUE HEPABHOMEPHOTO JIBUYKEHHS C LENbIO ONpeeTIeHIs] MTHOBEHHONCKOPO-
CTH.

H3mepenue yckoperus npu NPAMOJIUHEUHOM PABHOYCKOPEHHOM O8UICEHUU

1O HAKIOHHOU NIOCKOCMU.

Uccnedosanue 3agucumocmu nymu om 8pemeHu npu pasHOyCKOPEHHOM O8U-
orceHuU.

[U3mepenue yckopenust c60000H020 nadeHus (PeKOMEeHO08AHO UCNOIb308a-
Hue yugpposoii 1abopamopuis).

M3ydeHue ABMXKEHUS Tena, OpPOILIEHHOTO TOPU3OHTanbHO. [Ipogepka euno-
me3vl 0 NPAMOU NPONOPYUOHANLHOU 3A8UCUMOCIU MeHCOY OAIbHOCIbIO NO-

1éma u Ha4aibHoU CKoOpocmbio meild.

2 3pecb M Aanee NPUBOAUTCA PacLUMPEHHbIV NepeyeHb 1abopaTopHbIX PaboT 1 OMbITOB, U3 KOTOPOTO YUUTe/b fieNaeT Bbi6OPp N0 CBOEMY YCMOTPEHUIO C Y4ETOM BbibpaHHoro YMK 1 nmetoLLerocs obopynoBaHus.
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H3yuenue 0gudicenust meaa no OKpPYy*CHOCMU ¢ NOCMOAHHOU NO MOOYIO CKO-
[pocmuio.

[Hccrnedosanue 3asucumocmu nepuooa oopaweHus KOHU4ecKko20 MasmHuxa
om e2o napamempos.

2.2 lunamuka (7 4acoB)

2.2 lunamuka (10 gacoB)

[IpuHnun otHocuTenbHOCTH I'anmunes. Ilepsolit 3akoH Herotona. MHepruans-
HbIEC CUCTEMBI OTCUETA.
Macca tena. Cuna. [lpuniun cynepno3urmu cuil. Bropoit 3akon HeroToHa
U1 MaTepUanbHOW TOYKH. Tpetuid 3akoH HprOTOHA 11 MaTepuanbHBIX TO-
YEK.
3akoH BcemupHOro tsaroreHus. Cuna Tspkectu. IlepBast kocMuueckas cko-
POCTB.
Cuna ynpyroctu. 3akoH ['yka. Bec rena.
Tpenue. Buapl Tpenus (moxosi, ckoybxkeHusi, kaueHus). Cuna tpenus. Cyxoe
Tpenne. Cuita TpeHUs CKOJIBKEHHUSI B cuiia TpeHus nmokost. Koaddunment tpe-
Hus. Cuiia CONPOTUBIICHHUS IIPU ABUKEHUU TeEJIA B )KUAKOCTH WIIN Tra3e.
[ToctynarenbHOE U BpallaTelbHOE IBH)KEHUE a0COIIOTHO TBEPIOTO TEna.
MOMEHT CHJIBI OTHOCUTEIBHO OCH BpanieHus. [lineuo cunbl. YciioBus paBHO-
BECHs TBEPAOTO Tea.
Texnuueckue ycmpoiicmea u npaxmuyeckoe npumeHenue. Mo IINITHUKA, 1BU-
YKEHHE UCKYCCTBEHHbBIX CITyTHUKOB.
/lemoncmpayuu
. SIBNneHne HHEpLHUH.
. CpaBHEeHHE Macc, B3aUMOJCHCTBYIOIIMUX TEJ.
. Bropoii 3akon HeroToHa.
. I3mepenue cu.
. CroxeHue cui.
. 3aBUCHUMOCTb CHJIbI YIIPYTOCTH OT JeopMaliiu.
. HeBecomocTs. Bec Tena mpu yCKOpEHHOM NOABEME U MAJECHUH.
. CpaBHEHUE CUJI TPEHUS MMOKOS, KAUEHUS U CKOJIBKEHUS.
. YcioBusl paBHOBECHS TBEPAOTO Tena. Buasl paBHOBECHS.
Yuenuueckuit sxcnepumenm, nabopamopuvie pabomui

1. U3yuenue nBumxeHus: Opycka Mo HaKIIOHHON TIOCKOCTH.

2. UccnenoBaHue 3aBUCUMOCTH CUJI YIIPYTOCTH, BOHUKAIOIIUX B MIPYKHHE

OO ~NOUTDE WDN P

[IepBbiii 3akoH Hprorona. MuepuumaneHeie cuctemsl oTcuéra. [IpuHnmn ot-
HocutenbHOCcTU ['anmunes. Heunepyuanvuvie cucmemvl omcuéma (onpede-
leHue, npumepbl).

Macca tena. Cuia. [TpyHIUI Cynepno3uIMy CHl.

Bropoit 3akoH HproToHa 11 MaTepUaIbHON TOYKH.

Tperuit 3akoH Hpl0TOHA 1711 MaTEpUAIBHBIX TOYEK.

3aKOH  BCEMHUPHOTO TATOTEHHUS. OIKEUBANEHMHOCMb 2PABUMAYUOHHOU
U UHEPMHOU MACCBHL.

Cuna TsDKeCTU. 3a8ucumocms YCKOpeHus c800600H020 NAOEHUsI O 8blCOMbl
HAao NO8EePXHOCMbIO NIAHembl U Oom 2eozpaguyieckoli wiupomsi. /leudcenue
HebecHblx men u ux cnymuuxos. 3axonvl Kennepa. llepBas kocmuueckast
CKOpOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec Tema. Bec mena, dsudicywezocs ¢ ycko-
penuem.

Cuna tpenusi. Cyxoe TpeHue. Cusa TpeHHS! CKOJIBXKEHUS M CUJIa TPEHUS I10-
kosi. Koapdunuent tpenus. Cuna cOnpoTHBICHUS NMPU ABMKEHUU TEla B
YKUAKOCTU WJIH Ta3e, €€ 3d8UCUMOCHb OM CKOPOCMU OMHOCUMENbHO20 08U-
DICeH L.

/lasnenue. ' uopocmamuueckoe oasnerue. Cuna Apxumeoa.

Texnuueckue ycmpoiicmea u mexHoi02u4ecKue npoyeccyl. IMOIIIUITHUKHA,
JIBUKEHHE UCKYCCTBEHHBIX CIYTHUKOB.

/[emoncmpayuu

[HabnooeHue 0sudiceHus meil 8 UHEPYUATbHBIX U HeUHEPYUATbHBIX CUCTe-MaX
omcuéma.

[ [punyun omuocumenbHOCmu.

[Kauenue 08yxX yunuHopos uiu wapos pasHol MAccvl ¢ 0OUHAKOBbIM YCKO-
penuem omuocumenvbHo HeuHepyYUuaIbHOU CUCEeMbl OMCYEMA.

CpasHenue pasnodeticmayroujeli NPUIONCEHHbIX K Mely CUl ¢ npoussede-
HUeM MACCbl mea Ha €20 YCKOPEeHUe 8 UHEPYUATbHOU cucmeme omcyuéma.
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1 Pe3MHOBOM 00pasiie, OT uxX aedopMaliuu.
3. UccnenoBanue ycnoBHil paBHOBECHS TBEPOTO Teja, UMEIOIIETO OCh Bpa-ie-
HH.

|Pasencmeocui, 603HUKAIOWUX 8 pe3yiibmame e3aumooeticmsus mei. Hzmepenue
Mace no 83aumMoo0etcmeuio.

[Hesecomocmo.

Bec Tena npu yCKOPEHHOM MOABEME H ITAICHHH.

[ [enmpobedrcHble Mexanusmol.

CpaBHEHUE CHJI TPEHUS IMOKOS, KAUCHUS H CKOJIBKEHUSI.

Yuenuueckuit skcnepumenm, nabopamopnuie pabomut, npakmuxym 3me-
[peHUE PaBHOJAECHUCTBYIOLIEH CHUJI TP JBM)KEHUU OpYCKa 10 HaKJIOHHOMIIIIOCKO-
CTH.

[ Iposepka cunomesvl 0 HE3ABUCUMOCTNU BPEMEHU OBUNCEHUs OPYCKA NO
HAKIOHHOU NIOCKOCMU HA 3A0AHHOE PACCMOSIHUE OM €20 MACChL.
VccnemoBanue 3aBHCHMOCTH CHIT YIIPYTOCTH, BO3HHKAIOIIMX B MPYKHHEH
[PE3MHOBOM 00pa3Ile, OT uX aAedopmarum.

H3yuenue ogudicenus cucmemvl mejl, C853aHHbIX HUMbIO, NEPEeKUHYMOo Yye-pe3
néekuti OJI0K.

Hsmepenue kosppuyuenma mpenusi no eenuyuHe yenoo2o Kodhguyu-
enma sasucumocmu Fpp(N).

Uccnedosanue osudicenus OpycKa no HaKIOHHOU NIOCKOCMU C NePeMeHHbIM
KO3 huyuenmom mpenus.

H3yuenue 0sudiceHus epy3a Ha 8any ¢ mpeHuem.

2.3 Craruka tBepaoro tena (5 yacoB)

AbGcomoTHO TBEPHoe Teno. [locTynmaTenbHOe M BpallaTeNbHOE JBU)KEHUE
TBEPJOro Tena. MOMEHT CUIIbl OTHOCUTEIBHO OCH BpalieHus. [lineuo cuisbl.
CrnoxeHue cuil, NPUIOKEHHBIX K TBEpAoOMYy Tedy. LIeHTp Tsxectu Tena.
YcinoBust paBHOBecHs TBEPAOro Tena. YCTOWYMBOE, HEycTOHunBOe, Oe3pas-
JIMYHOE PaBHOBECHE.

Texuuueckue ycmpoﬁcmea u mexHoJjiocuvecKue npoueccw: KpOHI.HTGﬁH,
CTPOMTENbHBIN KpaH, peéTyarble KOHCTPYKLIUU.

lemoncmpayuu

Ycnosust paBHOBecHs. Buipl paBHOBeCHSI.

Yuenuueckuit saxcnepumenm, nadopamopnuie pabomul, npaxkmuxym Vccne-
TOBaHHUE yCIOBUI paBHOBECHS TBEPAOIO TeEJIa, UMEIOLIETO OCh Bpa-LICHMUSL.
KoHcTpynpoBaHue KPOHIITEHHOB U PACUET CUJ YIIPYTOCTH.
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3yueHue ycTOM4NBOCTH TBEPIAOTO TEJIA, UMEIOLIETO IUIOMAb OIIOPBI.

2.3 3aKOHBI COXpaHCHHS B MexaHUKe (6 4acoB)

2.4 3akoHbl coxpaHenus B mexanuke (10 gacoB)

VMItynbc MaTepuaibHON TOUKH (Te€la), CUCTEMbI MaTEpUaIbHbIX TOYEK. VM-
[TyJIEC CWJIBI M U3MEHEHNE UMITYJIbCA TENA.
3aKoH cOXpaHEHUs UMITyJIbca. PeakTuBHOE ABM)KEHUE.
PaboTa cuibl. MOITHOCTH CHJIBI.
KuneTtnueckasi SHEpTrHsi MaTepUaIbHON TOUKU. Teopema 00 M3MEHEHUH KU -
HETHYECKOW HEPTUH.
[ToTenumanbHas sHeprus. [loTeHnManpHas sHEprust ynpyro 1eopMHUpPOBaH-HOM
npyxuHbl. [loTeHnnanbHas sHeprus Tena BOIU3K noBepxHocT 3emud. [loten-
[MaIbHbIE U HEMTOTEHIMAIbHbIE CUIIbl. CBSA3b paOOThl HEMMOTEHIINAIb-HBIX CHUJI C
M3MEHEHHEM MEXaHWYECKOM 3HEpPruu CUCTEMBI TeJl. 3aKOH CO- XpaHEHHs MeXa-
HUYECKOW SHEPTUU.
YIpyrue u Heynpyrue CTOJIKHOBEHUSI.
Texnuueckue ycmpoiicmea u npakmuyeckoe npumeHenue. BOJOMET, KONIEp,
[PYKUHHBIA TUCTOJIET, ABMKEHHUE PaKET.
/lemoncmpayuu
1. 3akoH coXpaHEHUs UMITYJIbCA.
2. PeakTuBHOE IBIKEHUE.
3. [lepexo moTeHIMAIBHOM YHEPTUH B KHHETUYECKYIO U 00paTHO.
Yuenuueckuit sxcnepumenm, nabopamopuvie pabomuot
1.  HM3yuenue aOCOJIOTHO HEYNIPYIOro yaapa ¢ IOMOIIbIO IBYX OJWHA-
KOBBIXHUTSIHBIX MasiTHUKOB.
2.  UccnenoBanue cBsA3U pabOThI CUIIbI C U3MEHEHUEM MEXaHUUYECKOH
SHEP-THHM Tela Ha IPUMEPE PACTSLKEHUS PE3UHOBOIO XKIyTa.

Mmnysibc MaTepuanbHON TOUKH, CUCTEMbBI MATEPUAIIBHBIX TOYEK. [[enmp
Macce cucmemovl MamepuanbHulx mouek. Teopema o 0gudicenuu yenmpa
macc.

MMnynbC cHIbl 1 U3MEHEHUE UMITYJIbCa Tejla. 3aKOH COXPAaHEHUS UM -
yJIbCA.

PeakTrBHOE NBUKECHUE.

(Momenm umnynvca mamepuanvhot mouku. Ilpeocmasnenue o coxparenuu
MOMEHmMa UMNYIbCA 8 YEHMPATbHBIX NOJAX.

PaboTa cuibl Ha MalloM U Ha KOHEYHOM IepemelieHuu. I paguyeckoe
npedcmasienue pabomol cuibi. MOIMIHOCTD CHJIBI.

Kunerndeckas sHeprus MaTepuaibHON TOUKU. Teopema 00 u3MEHEHUUKHHE-
TUYECKOW SHEPTUH MATEPUATIbHON TOUYKH.

[loTeHUManbHbIE U HEMOTEHIUAIIBHBIE CWIIBL. [lomenyuanvuas snepeus. 1lo-
MeHYUanIbHas dHepaus Yynpy2o oeghopmuposannoil npyscunsl. Ilomen- yu-
ANbHAS IHepeUsl meid 8 0OHOPOOHOM epasumayuoHnom nose. [lomenyu-ano-
Has SHep2us meia 8 2pasumayuoOHHOM nojie 0OHOPOOHO20 Wapa (6HYmMpu u
6He wiapa). Bmopas kocmuueckasn ckopocmo. Tpemvs Kocmude-ckas cKo-
[pocmeo.

CBs13b pabOTHl HENOTEHIUAIBHBIX CHJI C U3MEHEHHUEM MEXaHUYECKOU IHep-
TUU CUCTEMBI T€Jl. 3aKOH COXPAHEHUS] MEXaHUYECKOM SHEpruu. Ynpy-eue u
Heynpyaue CmoaKHOBEHUs.

Ypasnenue beprynnu ons uoeanvHotl HcuOKoCmu Kax ciedcmeue 3aKOHAaAco-
XpaHenus MexaHuuecKou IHepeUul.

Texnuueckue ycmpoucmea u mexHoaio2u4yeckue npoyeccuvl: TBUKEHUE pa-
KET, BOJOMET, KOMEP, MPYKUHHBIA MHUCTOJIET, 2UPOCKON, (hucypHoe Kama-
HUe Ha KOHbKAX.

/[emoncmpayuu

3aKOH COXpaHEHHUs UMITyJibca. PeakTUBHOE ABUXKEHUE. M3Mmepenue mowy-
HOCMU CUTTbL.

U3MmeneHue sHepeuu mena npu cosepuleHuu pabomeoi.

B3anMHble npeBpaleHuss KWHETUYECKONM M MOTEHUHUATBHON 3HEPIruil mpu
NEHCTBUM Ha TEJO CUJIbI TSHKECTH M CUibl ynpyroctu. Coxpauenue suep-
euu npu c60600HOM NAOEHUU.
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Yuenuueckuii 5xkcnepumenm, nabopamopnsie pabomot, npaKmuKym
1. U3mepenue umnynvca meia no mopmo3HOMY RYMu.
2. H3mepenue cunvl maeu, CKOpOCMuU MOOeIU INeKMPOMOOUTIAL U MOUHO-
CMu Cuibl msazu.
3. CpasHenue uzmeHenUs UMNYIbCA Mead ¢ UMHYIbCOM CUTDL.
4. Uccnedosanue cOXpaneHuss UMNYIbCca npu YAPY2om 83aumooeticmeuu.
5. U3mepenue KuHemuueckou sHepeu meia no mopmo3HOMy HYmu.
6. Cpasnenue uzmeHeHUuss NOMEHYUANbHOU IHEP2UU NPYIHCUHBL C pAOOMOl
CUbL MPEHUs.
7. Onpeoenenue pabomvl CUbl MPEHUs NPU OBUNCEHUU MeNd NO HAKIOHHOLUL
NIOCKOCHU.

Tema 3. MonekyssipHast pu3uka U TepMoinHaMuKa (24 gaca)

Tema 3. MounekynsipHas ¢pusuka u TepMoauHamuka (49 yacos)

3.1 OCHOBBI MOJIEKY/ISIPHO-KHHETHYECKO# TeopuH (9 yacoB)

3.1 OCHOBBI MOJIEKYJISIPHO-KHHETHUECKO# Teopun (15 gacoB)

OcHOBHBIE TIOJIOKEHUST MOJICKYJSIPHO-KHHETHYECKON TEOPUU U UX OTBITHOE
obocHoBaHue. bpoyHosckoe amxenue. uddysus. Xapakrep ABUKEHUS U
B3aMMOJICVICTBHS YaCTHI] BeniecTBa. Moienn CTpOCHUs Ta30B, KUJIKOCTEN U
TBEPABIX TeN U O0BSICHEHNE CBOMCTB BEIIECTBA HA OCHOBE 3TUX MOJENEH.
Macca u pazmepsl moJsiekyi. KonndectBo BemectBa. [loctosinaas ABoraapo.
TennoBoe paBHOBecue. Temneparypa u e€ uamepenue. [lkana temneparyp
Llenbcusi. Moaens uaeanbHOro raza. OCHOBHOE YpaBHEHUE MOJIEKYIISIPHO -
KMHETUYECKOU Teopuu uaealbHoro ra3a. AOCOI0THAs TeMIeparypa Kak Me-
pa cpelHel KHHETUYECKOM SHEPrUH TEIUIOBOTO ABUKEHUS YaCTHI] rasa.
[lIxana Temneparyp KenbBuna. ['a30Bbie 3ak0HbI. YpaBHeHUE MeHiene-
eBa—Kunaneipona. 3akon Jlanprona. M3ompoieccsl B 1€albHOM rase C 1o-
CTOSIHHBIM KOJIMYEeCTBOM BenlecTBa. [ paduueckoe mpeacTaBieHue u3omnpo-
[IECCOB: U30TEepPMa, U30X0pa, u3o0apa.
Texuuueckue ycmpoticmea u npakmuyeckoe npumeHenue: TEpMOMETp, 6apo-
METp.
Vlemoncmpayuu

1. OnbIThI, TOKa3BIBAIOIINE JUCKPETHOE CTPOSHUE BEIIECTBA, (POTO-

rpaUUMONIEeKy OPraHUYECKUX COCIMHEHUH.

2. OnbIThl 10 UG GY3UN KUJIKOCTEN U ra30B.

3. Mozenb GpOyHOBCKOTO IBUKEHHUS.

4. Mopens omnbita lTepHa.

OcHoBHbIE TIOJIOKEHUS MOJIeKyIsipHO-KHeTHueckoi teopun (MKT), nx
onbITHOE 00ocHOBaHue. [{nddy3us. bpoyHoBCKOE NMBIKEHHE. XapaKTep
NBIDKCHUS M B3aUMO/ICHCTBUS YaCTHIl BemecTBa. Moaenu CTpOCHHs Ta30B,
PKUAKOCTEH U TBEPIBIX TN M 0OBSICHEHHE CBOICTB BEILIECTBA HA OCHOBE
ATUX Mojeneil. Macca u pa3mepsl MoJiekya (atomoB). KonmaecTBo Bete-
ctBa. [locTostHHass ABoraapo.

TennoBoe paBHOBecue. Temmeparypa u crmocoos! €€ nsmepenus. [1lkana
temnepatyp Llenbcus.

Monaens uneansaoro raza B MKT: yacTuiiel raza IBUKYTCSI XaOTHUECKUU

HE B3aMMOJICUCTBYIOT JIPYT C APYT'OM.

["azoBbIC 3aK0oHBI. YpaBHeHne MeHneneeBa—Kaneiipona.

AOcomoTHas Temneparypa (ukaia remneparyp Kensuna). 3akon Jlanb-
TOHA.

H3ormporieccsl B U€aIbHOM T'a3e ¢ HOCTOSTHHBIM KOJIMYECTBOM BEIIIECTBA.
['paduyeckoe npeacTaBieHrne H30TPOIIECCOB: U30TEPMa, H30X0Pa, U30-

Oapa.

CBs13b MEXK/y JaBJIEHUEM U CPEIHEN KUHETUYECKON SHEPTrUen MOCTYNa-Telb-
HOTO TETJIOBOTO JBMYKCHHSI MOJIEKYN HJICAIbHOTO Ta3a (OCHOBHOE ypaBHEHUE
MKT wuneanbHOro rasa).

Ces13b abcontomuou memnepamypsbl MepmMoOUHAMUYECKOU CUCEMbl CO Cped-Hell
KUHemu4ecKotl SHepeuell HOCMYNameibH020 MEeNnI08020 O8UNCEHUS €€
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o. OnbITHI, JOKA3bIBAIOIINE CYILIECTBOBAHUE MEXMOJIEKYIISIPHOTO
B3aUMO-/ICUCTBHUS.
6. Mozens, WILTIOCTPUPYIOIAsk IPUPOIY AAaBJICHUS T'a3a HAa CTEHKH COCYy/Ia.
1. OnbIThI, WIUTIOCTPUPYIOLINE YPAaBHEHUE COCTOSIHUSA UJI€aIbHOIO T'a3a,
M30-TIPOLIECCHI.

Yuenuueckuit sxcnepumenm, nabopamopnuvie pabomui

1. Onpenenenne Macchl BO3/lyXa B KJIACCHON KOMHATE Ha OCHOBE U3Me-
peHnilo0bEMa KOMHATBI, JaBJICHUS U TEMIIEpATYphl BO3/yXa B HEll.
2. HccnenoBanue 3aBUCMMOCTH MEXKTy ITApaMeTpaMU COCTOSIHUS pas3-

PEKEH-HOTO rasa.

yacmuy,.
Texnuueckue ycmpoucmea u mexHoa02uyecKue npoyeccyl: TEpMOMETp, Oa-
POMETp, noyueHue HaHOMamepuaios.

lemoncmpayuu

Monenu IBMKEHUS YaCTHI] BELIECTBA.

Mojenb OpOyHOBCKOTO JIBHKECHHSL.

Buoeoponuk ¢ 3anucvio peanbHo20 OPOYHOBCKO20 OBUNCEHUSL.

Juddys3ust sxuaKocTei.

Monens onbita LlTepHa.

[IpuTsskeHre MOJIEKYI.

Mojieny KpUCTaNInYeCKUX PEeIETOK.

Habutoienue u ucciiejoBaHue U30IpOLECCOB.

Yuenuueckuii 3xcnepumenm, navopamopusie padomst, npakmukym Viccne-
0dosanue npoyecca YCmaHo81eHus menio8o20 paeHo8ecUsl Npu men-1000Mmene
(Medcdy eopsadell U X0N00HOU 80001

H3yuenue uzomepmuueckoeo npoyecca (PeKOMEHO08AHO UCNONb308AHUE
yughposoii 1abopamopu).

H3yuenue uzoxoprozo npoyecca. M3yuenue uzobaprno2o npoyecca.

lIposepka ypasnuenus cOCmosHUA.

3.2 OcHoBbl TepmoauHamukH (10 yacos)

3.2 OcHoBbI TepMoarHaAMUKH (20 4yacoB)

TepMoanHamuyeckas cucteMa. BHyTpeHHSs1 SHEPTUSI TEPMOAMHAMUYECKO N
cHCTeMBI U criocoObl e€ u3MeHeHus. KonruecTBo TenaoTel U padota. BHyT-
PEHHSS SHEPIHsl OAHOATOMHOTO UAEaIbHOIO ra3a. Buasl Temionepenayu:
TEIIONPOBOJHOCTD, KOHBEKLUS, U3JIydeHUE. Y IebHas TEINIOEMKOCTD Be-
niectBa. KoamuecTBo TEIUIOTHI IpY TEILIONEpEaaye.

[Tonstue 06 aguabarHom mpouecce. IlepBrlii 3akoH TepmoauHaMuku. [Ipu-
MEHEHHE MePBOro 3aKOHa TePMOIMHAMUKU K H3ompoleccaM. I'paduueckas
MHTepHpeTanus paboThl rasa.

Bropoii 3akoH TepmoauHamMuku. HeoOpaTUMOCTh POLIECCOB B IPUPOJIE.
Tennossie mamuHbl. [TpuHIUIBI 1eiicTBUS TeMIoBRIX MamuH. [IpeoGpaso-
BaHUA dHepruu B TemioBbix MamnHax. KII/I remnosoit mammnasl. [uxin Kap-
Ho u ero KII/I. Dxonornyeckue npoodaeMbl TEIIO3HEPTETHKH.

Texnuueckue ycmpoucmea u npaxmuieckoe npumeHerue: IBUraTeiab BHYT-
PEHHET0 CropaHusi, ObITOBOI X0IOAUIBHUK, KOHAUIMOHED.

Vlemoncmpayuu

Tepmoounamuuecxas (T/) cucmema. 3adoanue snewnux ycnosutl onsn T/ cu-
cmembl. Buewnue u snympennue napamempuni. Ilapamempuor T/ cucmembt

KAK cpeoHue 3HaA4eHUs 8elUYUH, ONUCHIBAIOWUX €€ COCMOSIHUE HA MUKDO-
CKONUYECKOM YPOBHe.

[Hynesoe nauano mepmoournamuxu. Camonpoussonvuas peraxcayus T/ cu-
cmembl K menjio8oM)y paeHO8ecUio.

Mojenb uaeanbHOro raa B TepMOJAUHAMUKE — CHCTEMa YpaBHEHUH: ypaB-
HeHue MenneneeBa—Koaneiipona U BeIpaXeHHUE [UISI BHYTPEHHEW SHEPTHUU.
Y CoBHSI MPUMEHUMOCTH 3TOM MOJENU: HU3Kas KOHIIEHTPALUsS YacCTHIl, BbI-
COKHE TemIeparypbl. BeipaskeHue aisi BHyTpEHHEH >HEPruM OJHOATOMHOTO
WJICATBHOTO rasa. Kesazucmamuuecxkue u necma-
muyecKue npoyecchyi.

DnemMeHTapHas paboTa B TepMouHaAMuKe. Beruucnenue paboTel o rpaduky
mpolecca Ha pV-nuarpamme.

Termnonepenayda kak cnocod n3MeHeHus BHyTpeHHe sHepruu T[] cucteMsr
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1.  V3meHeHHe BHYTPEHHEH SHEPTHH TeJa IMPU COBEPIICHUH PAOOTHI:
BBUIET MPOOKH U3 OYTHUIKU MO ICHCTBUEM CXKATOTO BO3/lyXa, HATPEBAHUE
a¢upa BIaTyHHOU TpyOKe MyTEM TpeHUs (BHICOIEMOHCTPAIIHS).
2.  V3meHeHuwe BHyTpEeHHEH 3HEPrUuM (TEMIIEpaTyphl) TeJa MpH TEIUIo-
nepe-zaade.
3. OmnbIT 10 aguabaTHOMY PacIIUPEHUI0 BO31yXa (OTBIT C BO3YIIHBIM
OT-HUBOM).
4.  Mopenu napoBoii TypOUHBI, IBUTATENSI BHYTPEHHETO CrOPaHUs, peaK-
THUB-HOTO JIBUTATEJIS.

Yuenuueckuit 3xcnepumenm, nabopamopnuvie pabomot

1. 3mepenue ynenbHON TEMIIOEMKOCTH.

0e3 coepuieHus paboTel. KoHBEKIMS, TETIIONPOBOIHOCTD, n3ny4eHue. Ko-
JTUYECTBO TEIUIOTHI. TerI0EMKOCTh Tela. YoenvHasa u monsapuas menio- ém-
Kocmu eewjecmea. Ypaenenue Maiiepa. Y nenpHasi TEMJI0TA CrOPaHUsl TOI-JIU-
Ba. Pacuér konmnuecTBa TEMIOTH npu Temionepeaaye. [lonsatue o6 anua-
OatHOM npouecce. [lepBblii 3aKOH TepMOAUHAMUKU. BHyTpeHHss sHEprusl.
KonuuecTBo TEIIOTH U paboTa Kak Mepbl U3MEHEHUs BHyTpeHHel aneprun T/
CUCTEMBI.
BTopoii 3aKOH TEPMOJMHAMUKH JIJI1 PABHOBECHBIX MPOLECCOB: YEepPE3 3aaH-
HOE paBHOBECHOE cocTOsiHME T /] cCTeMBI TPOXOANUT €UHCTBEHHAS a/Iha-
Oara. AGcontoTHast Temriepatypa. Bropoii 3akoH TepMOAMHAMUKH ISl HEPaB-
HOBECHBIX ITPOIIECCOB: HEBO3MOXKHO MEpeaTh TEINIOTY OT 00Jiee X0- JIOIHOTO
Tena K Oosiee HarpeToMy 0e3 komreHcanuu (Kiaysuyc). Heo6patu-moctsb
MPUPOIHBIX TporieccoB. [IpUHIIMITBI 1EHCTBUS TETJIOBBIX MAIINH.
KIII. Makcumansnoe 3nauenue KITJI. [{ukn Kapno. Dkonornueckue ac-
MEKThI UCTIOJIb30BaHUs TEIJIOBBIX JABUTaTesneil. TemioBoe 3arps3HeHne OKpy-
JKAIOIIEN CPEIBI. Texnuyeckue ycmpoti-
cmea u mexHoI02uYecKue npoyeccol: X0JI0JMIbHUK, KOHAUIIMOHED, AU3EIIb-
HBIM 1 KapOIOPATOPHBIN IBUTATEINHU, NAPOBAs MYPOUHA, NOJIYYEHUE CEEPXHU3-
KUX memnepamyp, VMuiu3ayus «meniogvlx» omxo008 ¢ UCNOIb308aAHUEM
Mens08020 HACOCA, YMUIUIAYUS OUOOP2AHUYECKO20 MONIUBA 05 8bIpa-
OomKu «menyogoiy u anekmposnepauu. /lemoncmpayuu

1. VI3MeHeHue TeMIieparypsl pu ailnadaTuyecKoM PacllIupeHHH.

2. Bo3yiHoe orHUBO.

3. CpaBHeHUE YAETbHBIX TEINIOEMKOCTEN BEILIECTB.

4. CrtocoObl I3MEHEHHUsI BHYTPEHHEH SHEPTUH.

5. UccnenoBanue aguabaTHoOro mnpoiecca.

6. Komnviomephovie mooenu menyiogolx osucamenell.
Yuenuueckuii sxcnepumenm, nabopamopnsie padomot, npaKmMuKym

1. VI3Mepenue yaenbHON TemI0EMKOCTH.

2. Uccnedosanue npoyecca ocmul8anist 8eujecmasd.

3. Uccneoosanue aduabamuoco npoyecca.

4. H3yuenue 83aumocsasu SHepeUun MeXCMONEK)ISPHOL0 83aUMOOEUCMBUSL
U memnepamypol KUneHus HeuoKkocmel.

3.3 ArperatHble cocTosiHUs BetecTBa. Pazobie nepexop! (5 yacos)

3.3 ArperatHbie cocTosiHUSI BetiecTBa. Da3oBbie nepexopl (14 gacos)

[TapooGpazoBanue 1 koHaeHcanus. Mcnapenue u kunenue. AGCOTIOTHAS U

Hapoo6pa30BaHI/Ie N KOHACHCAll1A. I/IcnapeHHe U KUIIEHHE. Y IenbHas
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OTHOCHTEJIbHAs BJIAKHOCTb BO3Ayxa. HacwllleHHBIN map. YaeinbHas Tem-
n0Ta mapooOpa3zoBaHUA. 3aBHCHMOCTh TEMIIEpAaTypbl KHIIEHUS OT JaBiie-
HUS.
Tsépnoe teno. Kpucrammmueckue u amopdHble Tena. AHU30TPOIIHS CBOWCTB
kpuctaiuioB. XKuakue kpucramuibl. CoBpeMeHHble MaTepuaisl. [InaBienue u
KpucTayutn3anus. Y aenbHas TeroTa riasienus. Cyomuma-1us.
YpaBHeHUE TEIIOBOro OanaHca.
Texnuueckue ycmpoticmea u npakmuieckoe npumeHerue: TArPOMETP U ICH-
XpOMETp, KaJOPUMETP, TEXHOJIOTUHU TIOJTYUEHHS] COBPEMEHHBIX MaTepH-aJloB,
B TOM YHMCJI€ HAHOMATEPHAJIOB, 1 HAHOTEXHOJIOTUH.
lemoncmpayuu
1. CroiicTBa HACHIIIIEHHBIX MAPOB.
2. Kunienue npu MOHWKEHHOM JIaBIICHHH.
3. Crtoco0ObI I3MEPEHHUS BIIAKHOCTH.
4. HabGmroieHre HarpeBaHus U IUIABJICHUS KPUCTAJUTMYECKOTO BEIeCTBA.
5. JlemoHCTpalysi KpUCTAILIOB.
Yuenuueckuit sxcnepumenm, nadopamopnvie pavomut
1. smepeHne OTHOCUTEIBLHOM BIIaYKHOCTH BO3/IyXa.

TEII0Ta 1apo00pa30BaHUS.

Hacreiiennblie 1 HeHAchIeHHBIE Mapbl. KauecTBeHHAs: 3aBUCUMOCTb TUIOT-
HOCTH U JIaBJICHUSI HACBILIIEHHOTO Tapa OT TeMIIepaTypbl, UX HE3aBUCH-
MOCTb OT 00bEMa HACBIIIIEHHOTO Tapa. 3aBUCUMOCTh TEMIIepaTyphl KUIIe-
HUS OT JABJICHUS B KHUJIKOCTH.

Braxxnoctb Bo3yxa. AOCOJIOTHASI U OTHOCUTEIbHAS BIAXKHOCTh. TBEPAOE
teno. Kpucrammieckue u amopdHbie Tena. AHU30TPONHS CBOMCTBKPUCTAI-
noB. [I1aBneHue u kpucrammsanys. Y iesibHast Teriora miasiaeHus. Cyomm-
Marusi.

ledhopmayuu meépooeo mena. Pacmscenue u cocamue. Cosue. Mooynw
[Onea. Ilpeoden ynpyeux oeghopmayuil.

Tennogoe pacuiupenue dcuokocmetl U meépovix mej, 00bEMHOe U TUHel-
Hoe pacuuperue. AH2apMOHU3M MEeNI08bIX KONeOAHUL Yacmuy eeujecmea
KAK NpU4UHa meniogo2o pacuiupenus mei (Ha KayecmeeHHOM YPOsHe).

[ [peobpazosanue sHepauu 6 hazosvix nepexooax. ¥Ypasuenue mennoeo2o
banamnca.

[losepxnocmnoe namsdicenue. Kosgpduyuenm noeepxHocmno2o Hamsice-
Hus. Kanunnsapueie aenenus. Jlagnenue noo UCKPUBNIEHHOU NOBEPXHOCHIBIO
brcuoxocmu. @opmyna Jlanaaca.

Texnuueckue ycmpoticmea u mexHono2uyecKue npoyeccsl: sKUJIKUe Kpu-
CTaJlJIbl, COBPEMEHHbIE MaTepUabl.

lemoncmpayuu

TemnoBoe pacmmpenue. CBoMCTBa HachIeHHbIX TapoB. Kunenue. Kurne-
HUE MPY MOHWKEHHOM JaBJICHUU.

U3mepenue cunvl n08epxXHOCmMHo20 Hamsicenus. Onvimol ¢ MbLIbHbLIMU
NAEHKAMU.

Cmauueanue. Kanunnapnoie asnenus. Mooenu HeHbIOMOHOBCKOU HCUOKO-CMUL.
CriocoObl U3MepeHus BiIaKHOCTH. VccnenoBanye HarpeBaHus U TUIaBJe-
HUSl KPUCTAJUIMYECKOTO BEIECTBA.

Buowl oechopmayuti. Habnrooenue manvix oeghopmayuti. Yuenuueckuil
IKCnepumenm, 1adopamophsie padomol, npakmukymizyuenue 3axo-
HOMepHOCmell UCNAPeHUs. HCUOKOCMELL.

[U3meperue yoenvbHOU meniomsl niasieHus ibod.

I3yuenue c80licme HACLIUWEHHbIX NAPO8.
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M3mepenne abCoIIOTHO BJIAXKHOCTHU BO3/1yXa M OLIEHKA Macchl IapOBB
OMEIICHUH.

I3 mepenue kod¢hhuyuenma no8epxHOCMHO20 HAMANCEHUS.

Uszmepenue mooyns FOnea. Hccnedosanue 3asucumocmu oegpopmayuu pe-3u-
H0B8020 00pa3ya Om NPUNLOHCEHHOU K HEMY CUIbL.

Tema 4. Dnekrpoannamuka (22 yaca)

Tema 4. Dnexrpoannamuka (54 yaca)

4.1 Dnexrpocraruka (10 gacos)

4.1 Dnextpuyeckoe mosie (24 vaca)

OnexTpusanus Tena. DIEeKTpUdecKuil 3apsan. JBa Buaa 31eKTpUUYECKUX 3a-
psinoB. [IpoOBOAHUKHM, MUANEKTPUKHA M TOJYIPOBOJHUKH. 3aKOH COXpaHe-
HUS AJIIEKTPUYECKOTO 3aps/a.
BsaumoneiictBue 3apsioB. 3akoH Kynona. TouedHbIi a5eKTprUUecKuii 3a-
psin. DnexkrTpudeckoe noJie. Hampsok€HHOCTH anekTpudeckoro moJs. [1pun-
[IUATI CYTIEPIIO3UITNH AICKTPUUECKHUX TToJeH. JIMHUM HanpsHKEHHOCTH dJIeK-
TPUYECKOTO MOJI.
PaboTa cun snextpocratudeckoro noJst. [lorenmuan. Paznocts noreHmnma-
110B. [IpOBOTHUKY U IUANEKTPUKH B JIEKTpOCTaTHYECKOM ToJe. [{usnek-
TpUYECKask IPOHULAEMOCTb.
DnekTpoéMKocTb. KoHzieHcarop. DeKTpoEMKOCTh MIIOCKOTO KOHIEHCA-TOPA.
OHeprus 3apsyKEHHOT0 KOHJIEHCATOPA.
Texnuueckue ycmpoucmea u npakmuieckoe npumeHeHue: SIEKTPOCKOII,
DIIEKTPOMETP, AJIEKTPOCTATUYECKAs 3allliTa, 3a3eMJICHHE 3JIEKTPOIpuoOo-
pPOB, KOHAEHCATOP, KONMPOBAJIbHBIN aIlllapaT, CTPYHHBIN IPUHTED.
/lemoncmpayuu

1. YcTpo#CTBO M IPUHITUIT ICUCTBUS DJICKTPOMETpa.

2. BzaumoelicTBUE HAdIEKTPU30BAHHBIX TEJl.

3. DIEeKTpUYECcKOe MO 3apsHKEHHBIX Tell.

4. TIpOBOIHUKH B 3JIEKTPOCTATUUYECKOM IOJI€.

5. DnekTpocTaTuyeckas 3alluTa.

6. IudneKTpUKY B AIEKTPOCTATUYECKOM IIOJIE.

7. 3aBUCHUMOCTD 3JIEKTPOEMKOCTH TUIOCKOTO KOHIEHCATOPA OT TUIOIIA N

IIJIACTUH, PACCTOSHUSA MEXIY HUMH U JUAIEKTPUUECKOU MPOHUIIAEMOCTH.

8. DHeprus 3apsHKEHHOT0 KOHAEHCATOPa.
Yuenuueckuit sxcnepumenm, nabopamopuvie pabomui
1. 3mepeHue aIeKTpoEMKOCTH KOHACH CAaTopa.

DeKTpu3aIus Tea U e€ MPOosIBICHUs. DIEeKTpUIeCcKuid 3apsia. [IBa Buma
JJIEKTpUYECKUX 3apsAaoB. [IpOBOIHUKY, AUANEKTPUKH U MOTYIIPOBOIHUKH.
DneMEHTapHBIN ANEKTpUYECKUH 3apsil. 3aKOH COXPAHEHUS dJIEKTpUYe- CKO-
ro 3apsja.

BsaumonelictBue 3apsioB. Toueunsie 3apsbl. 3akoH Kynona. Dnexkrpuye-
ckoe nose. Ero neiicteue Ha anekTpudeckue 3apsapl. Hanpspk€HHOCTD dnek-
Tprueckoro noJsi. [Ipo6usiit 3aps. JInHUN HaNPA-)KEHHOCTH DIEKTPUUECKOTO
noJis1. OZHOPOTHOE SIEKTPUUECKOE MOJIE.

[ToTeHMaIbHOCTD 3JEKTPOCTATUUECKOTO MMoJid. Pa3HOCTh MOTEHIMANIOB U
HanpspkeHue. [loTeHnumanbHas sHEprus 3apsaaa B 3J1€KTPOCTATHYECKOMIIO-
ne. [loreHuman snekTpocTaTnyeckoro nossd. CBs3b HANPS)KEHHOCTU

M0JIA ¥ Pa3HOCTH MOTEHIHAJIOB JJISl AJIEKTPOCTATUUECKOTO MoJis (KaK o1-
HOPOJHOTO, TaK U HEOTHOPOJIHOTO).

[IpuHUUI Cynepno3uLuy MIEKTPUUECKUX TOJICH.

[ lone moueunoeo 3apsoa. Ilone pasnomepro 3apsicennotl cghepol. Ilone pas-to-
MepHO 3apsadceHH020 no 06vémy wapa. Ilone pagnomepro 3apsidiceHHOU becko-
HeyHou niockocmu. Kapmunol auHull HANPAXCEHHOCMU IMUX NOJLEU

U IKEUNOMEHYUATLHBIX NOGEPXHOCTELL.

[IpoBOAHMKYU B 3JIEKTPOCTATUYECKOM TIOJIE. Y CIIOBUE PABHOBECHUS 3apsiOB.
JMNIeKTpUKY B 3JE€KTPOCTATHUECKOM moJie. J{uanekTpuueckas NpoHMIae-
MOCTb BEUIECTBA.

Konnencarop. D1eKTpo€MKOCTh KOHIEHCATOPa. DIIEKTPOEMKOCTh TNIOCKOTOKOH-
eHcaropa.

[ lapannenvHoe coedunenue konoencamopos. Ilocnedosamenvroe coedune-Hue
KOHOeHcamopos. JHEPIus 3apsHKEHHOTO KOHJIEHCaTopa.

/[gudicerue 3apsadiceHHOU yacmuysbl 8 00HOPOOHOM dekmpudeckom none. Tex-
HUYecKue yCmpoucmea u mexHo02uiecKue npoyeccyl. 3MEKTPOCKO, AIEKTPO-

MCTP, SJICKTPOCTATUYICCKAs 3alllUTa, 3a3CMJICHUC 3J'ICKTp01'IpPI60p0B,
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KOHJICHCATOPBI, 2enepamop Ban de I paagha.

lemoncmpayuu

YCTpOCTBO U IPUHIIUI IEUCTBUS SJIEKTPOMETpa. DIESKTPUUECKOE T0JIE 3a-
PSKESHHBIX MAPUKOB. DJIEKTPHUECKOE MOJIE ABYX 3aPsDKCHHBIX TUTACTHH.
(Mooenv snexkmpocmamuyeckoco eenepamopa (Bawu de ' paagha).
[IpOBOAHUKH B AIIEKTPUYECKOM TI0JI€. DIIEKTPOCTATUIECKAS 3aIUTA.
Yempoticmeo u deticmeue konoencamopa nOCMOsSIHHOU U NEPeMEeHHOU M-
KOCMIL.

3aBHCHMOCTD JIEKTPOEMKOCTH IIIOCKOTO KOHACHCATOPA OT TUIOIA/IN TUTa-
CTHH, PACCTOSHUS MEXK/Ty HUIMH U JUJICKTPHUECKON TPOHUIIACMOCTH.
DHEpPrus AMEKTPHYECKOTO TTOJIS 3apPsHKEHHOTO KOH/IEHCATOPA.

3apsoka u paspsaoka KOHOeHcamopa uepes3 pe3ucmop.

Yuenuueckuit sxcnepumenm, nabopamopnovie pabomut, nPAKMUKYM
Oyenka cun 63aumo0eticmeus 3apaxiCeHHbLX Mmel.

Habniooenue npespawjenus 3Hepauu 3apsiceHH020 KOHOeHCamopa 6 IHep-
U0 U3TTYYeHUs

ceemoouooa. Hzyuenue npomexkanus moka 8 yenu, cooepicaujeri KoHoenca-mop.
Pacnpedenenue pazHocmu noOmeHyuanios (Hanpsaicenust) npu nociedosd-
MenbHOM COeOUHeHUU

KoHOeHcamopos. Hccnedosanue paspsoa Konoencamopa uepes pe3ucmop.

4.2 TlocTosTHHBIN AMeKTpUYecKuil TOK. TokH B pa3HbIX cpenax (12 gacos)

4.2 TTocTOSTHHBIN SJIeKTpHUYCCKH TOK (24 yaca)

DJIEKTPUYECKUI TOK. Y CIIOBUS CYILIECTBOBAHUS JIEKTPUUECKOTO Toka. Mc-Tou-
HUKU Toka. Cuia Toka. IIoCTOSIHHBIN TOK.

Hanpsokenue. 3akon Oma 17151 ydacTka IeIu.

DJIEKTPUYECKOE CONMPOTUBIICHUE. Y ACIBHOE CONTPOTUBJICHUE BEIIECTBA.
[TocnenoBarenbHOE, NapajliebHOE, CMEIIAHHOE COEAMHEHHUE MPOBOIHU-

KOB.

PaGora snexkrpuyeckoro Toka. 3akoH J[xoyns—IJlenna. MomHoCTh 3iek-
TPUYECKOTO TOKA.

O/1C 1 BHyTpeHHEe CONTPOTUBJIEHUE HCTOYHUKA TOKA. 3akoH OMa 1 OoI-HOU
(3aMKHYyTOM) anekTpudeckoi renu. KopoTkoe 3ambIkaHue.

DNeKTpOHHas MPOBOAUMOCTb TBEPIBIX METAIOB. 3aBUCUMOCTh COIPO-THUB-
NIeHUs METaJUIOB OT TeMmIiepaTypbl. CBEpXIPOBOAUMOCTb.

DneKTpuYecKuil TOK B BakyyMme. CBONCTBA AJIEKTPOHHBIX ITyYKOB.

Cuna toxka. [TocTosHHBIN TOK. Y CIOBHUS CYIIECTBOBAHUS TOCTOSTHHOTO
hiekTpuieckoro Toka. Mcrounnku Toka. Hanpsokenune U u DJIC E. 3akon
OmMa 1 yyacTKa LIETIH.

DJIEKTPUYECKOE CONPOTUBIIEHNE. 3aBUCUMOCTh COIPOTUBIIEHUS OAHOPOI-
HOTO IPOBOJIHMKA OT €r0 JJIMHBI U IUIONIAIU TOIEPEUYHOTIO CEUEHUSI.

Y 1enbHOE COPOTUBIIEHUE BELIECTBA.

[locnenoBarenpHOE, MapajuielibHOE, CMEUIAHHOE COEIUHEHUE IMPOBOJIHU-
KOB. Pacuér pa3BeTBIEHHBIX 3JeKTpuuecKux ueneu. /lpasuna Kupxeoga.
Paborta anekrpuueckoro Toka. 3akoH Jxoyns—Ilenna.

MOIIIHOCTh ANIEKTPUUYECKOTO TOKA. Tennosas mMowHOCms, 8bidesieMas Ha
pezucmope.

OJIC m BHyTpEeHHee CONpOTHBJICHUE HCTOYHHMKA TOKa. 3akoH Oma aid
MOJIHOM (3aMKHYTOI) STIEKTpUUECKOH 1emu. MOIITHOCTh HCTOYHHKA TOKA.
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[TonynpoBoanuku. CoOCTBEHHAs U IPUMECHAsSI IPOBOIUMOCTD IOJIYIIPO- BOJI-
HuKOB. CBolicTBa p—N-niepexoa. [lonynpoBoiHUKOBBIE TPUOOPBL. DIEKTPU-
4ECKHUIl TOK B pacTBOPAxX M pacIljiaBax MEKTPOJIUTOB. DIEKTPOIU-TUUECKAS
JTUCCOIHAIUSA. DIEKTPOJIU3.

OnexTpuyeckuil ToK B razax. CaMOCTOSTENbHBIN U HECAMOCTOSITENIbHBINpA3Ps.

Mounnus. [1na3ma.
Texnuueckue ycmpoucmea u npaxmuyeckoe npumeHerue . aMIuepMeTp, BOJb-
TMETpP, PEOCTAT, UCTOUHUKH TOKA, 3JIEKTPOHArpeBaTeIbHbIE TPUOOPHI,IIICK-
TPOOCBETUTEIIbHBIEC TPUOOPHI, TEPMOMETP COTIPOTUBIICHHUS, BAKYYM- HBIHN JIH-
0J1, TEPMUCTOPBI U (OTOPEZUCTOPHI, TTOTYIIPOBOTHUKOBBIN U011, TAIbBAaHUKA.
lemoncmpayuu

1. VzmepeHue CUIIbl TOKA M HAMPSOKEHUS.

2.  3aBUCHMOCTB CONPOTHUBIICHUS IHIMHIPUICCKUX ITPOBOTHUKOB OT

JUTHHBI, TJIOMIAIU TTOTIEPEYHOT0 CEUCHHS U MaTepuara.

3. CMmemanHOe COeTMHEHUE MPOBOTHUKOB.

4. Ipsmoe uzmepenne J/1C. KopoTkoe 3aMbIkaHUE TFaJIbBAHUYECKOTO 1€~

MEHTa U OI[eHKAa BHYTPEHHETO COTIPOTUBIICHHUSL.

5. 3aBUCHUMOCTb CONPOTUBIICHUS METAJUIOB OT TEMIIEPATYPHI.

6. IIpoBoauMOCTb 3JIEKTPOJIUTOB.

7.  HckpoBoit pa3psi ¥ MPOBOAMMOCTH BO3AyXa.

8.  OaHOCTOPOHHSS MPOBOJIUMOCTD JHOA.
Yuenuueckuii 3xcnepumenm, nadopamopnuie padoomut

1. 3ydeHune cMemaHHOTO COeIMHEHUS PE3UCTOPOB.

2. Nzmepenune 3/1C nctoyHrKa TOKa U €ro BHYTPEHHETO COITPOTHBIICHHMS.

3. Habmonenue snekrponusa.

KopoTkoe 3aMbIKaHue.

[ Konoencamop 6 yenu nocmosiHno20 moxda.

Texnuueckue ycmpoucmea u mexHoni02uyecKue npoyeccol: aMInepMerp,
BOJIbTMETP, PEOCTAT, CUETUUK DIEKTPUUECKON IHEPTUH.

/lemoncmpayuu

3mepeHue CHITbl TOKa 1 HaIIPSKEHUSI.

Hccnedosanue 3a8ucumocmu cuibl moKa om Hanpascenus 0Jis pe3ucmopa,
1aMNbl HAKATUBAHUS U CEMOOU0OA.

3aBUCHUMOCTbH COTIPOTHUBIICHUS [WJIMHIPUIECKUX MPOBOTHUKOB OT JIJTUHBI,
IUIONIA/I NIOTIEPEYHOT0 CEUEHUsl U MaTepuana.

Hccnedosanue 3asucumocmu cUibl MoKa om CONPOMUGeHUst npU NOCHO=5H-
HOM HANPSANCEHUU.

[Ipsimoe nzmepenne DJC. KopoTkoe 3aMbIKaHUE TaIbBAHUYECKOTO 3JIe-
MEHTa U OIIEHKa BHYTPEHHEr0 CONPOTUBIEHUS. Cnocobwbl coeduneHus uc-
mounuxoe moka, IC bamapeil.

Hccnedosanue paznocmu nomeHyuanos mexncoy noocam UCHOYHUKA
MoKa om Cubl MOKa 6 yenu.

Yuenuueckuii sxkcnepumenm, nabopamopnsie padomot, npaKkmuKym
Hccnedosanue cmeulanno2o coeouneHus pe3ucmopos.

U3mepenue yoenbHo2o conpomugienis npo8oOHUKOS.

Hccnedosanue 3as8ucumocmu cuivl MoKa Om HANPAXCeHUs! Ol IAMNbIHAKATU-
BAHUSL.

Yeenuuenue npeoena uzsmepenus amnepmempa (6onommempa). Usmepe-
Hue DJIC u BHyTpEHHETr0 CONPOTHURIICHHUS HCTOYHUKA TOKA. Mccriedosanue
3asucumocmu 3/]C eanveanuueckoz2o snemenma om spe-meHu npu Kopom-
KOM 3AMbIKAHUU.

[Uccnedosanue pazHocmu nOmeHyuano8 mexcoy noaocamu UCMoYHUKa
MoKa om Cuibl moKa 8 yenu.

U ccnedosanue 3a8ucumocmu nOJe3HOU MOWHOCMU UCMOYHUKA TMOKA OM
CUIbL MOKAL.

Habmtoienue siaexTpoin3a

4.3 Toku B pa3HbIX cpenax (6 yacos)

ONEKTpUUYECKas MPOBOJUMOCTD PA3JIMUHBIX BEIIECTB. DJIEKTPOHHAs MpO-
BOJAMMOCTbB TBEPABIX METAJUIOB. 3aBUCUMOCTD CONPOTHUBIIEHUS METAIIIIOB OT
Temieparypbl. CBEpXIpOBOAUMOCTD.
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DneKTpUUecKuil TOK B Bakyyme. CBONCTBa 3JIEKTPOHHBIX ITy4KoB. [lomy-
npoBoHUKH. COOCTBEHHAs ¥ IPUMECHAS IPOBOIUMOCTb MOJIYIIPO- BOIHU-
koB. CBoiicTBa p—N-niepexoa. [1omynpoBoJHUKOBBEIE TPUOOPHI. DIEKTPH-
YECKUI TOK B JIEKTPOIMTAX. DIEKTPOJIUTHYECKAS TUCCOLMALINS. DIEKTPO-
3. 3akoHbl Papanes 11 AEKTPOIHU3a.

DIIEKTPUUYECKUM TOK B razax. CaMOCTOATENbHBIN U HECAMOCTOSATEIbHBII
pa3psan. PaznuuHbie TUIIBI CAMOCTOSTENBHOIO paspsaaa. Mounus. [Inazma.
Texnuueckue ycmpoticmea u npaKkmuyeckoe npumeHenue: razopaspsiiHble
JIaMIIbl, JIEKTPOHHO-JTy4eBasi TpyOKa, MOJIyIPOBOAHUKOBbIE PUOOPHI:

IO J1, TPAH3UCTOP, (GOTOANOM, CBETOINOM; FaJIbBaHNUKa, padMHUPOBAHUE
Me/H, BBIIUIABKA aJIFOMUHUS, SJIEKTPOHHAs MUKPOCKOTIHSL.
lemoncmpayuu

3aBUCHUMOCTb COITPOTUBJICHHS METAJIJIOB OT TeMreparypsl. [IpoBoiuMocTs
SJIEKTPOJIUTOB.

3axonwl snexkmponuza @apades. Hckposotl pa3pso u nposoouMocms 603-
oyxa.

Cpagnenue npogooumocmu Memainios u noaynposoOHUKOS.
OaHOCTOPOHHSA TPOBOAUMOCTD AUOAA.

Yuenuueckuii s3xcnepumenm, nabopamopnwvie pabomol, npAKMuUKym
HaOmnronenue anexkrponusa. Mzmepenue 3apsada oonoganenmno2o uona. Mc-
credosanue 3a8UCUMOCIU CONPOMUBTIEHUS MEPMOPEIUCMOPA OM meM-nepa-

mypul.
CHamue 6o1bm-amnepHol Xapakmepucmuxu Ouood.

OU3NYECKUI [TIPAKTUKYM (16 yacos)

Cnocobwvl usmepenus QusuuecKux 6eIuUtuH ¢ UCHONb308AHUEM AHAIO208bIX U
YUDPOBBIX UBMEPUMENbHBIX NPUOOPOE U KOMNBIOMEPHLIX OAMYUKOBLIX CU-
cmem. Abconomuvle u OMHOCUMENbHbIE NOZPEUHOCU USMEPEHUU U3UYeCKUX
genuuun. Oyenka epanuy nOZpewHoCcmel.

[Iposedenue KOCGEHHbIX UBMEPEHUl, UCCIe008aHUll 3asucumocmelt Qusu-
YeCKUX 8eIUYUH, NPOBEPKA NPeONONCEHHbIX cunomes (8b100p uz pabom,
ONUCAHHBIX 8 MEMAMUYECKUX pazoenax «Yuenuueckuii sKkcnepumenm, na-
bopamopnbie pabomul, NPAKMUKYMY).

Peseps (2 gaca)

Peseps (10 gacoB)
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TemaTn4veckoe IJIAHUPOBAHUE Kypcal() KJacc

basoBeliit ypoBeHsb (2 yaca)

YrayoneHHbId ypoBeHb (5 4acoB)

HUYCCKOI'O IBHMXKCHUA. Cucrema oTcuéra. TpaeKTo-
pus. HepeMeIueHHe, CKOPOCTH (CpCI[HHH CKOpPOCTD,
MI'HOBCHHAasA CKOpOCTL) " YCKOPCHUC MaTepHaﬂLHOﬁ

TOYKH, UX IPOCKIOHUHN HAa OCU CUCTCMbBI KOOpJAUHAT.

Kon-B0 [Tema: ®u3nka U MeTOAbl HAYYHOr0 MO3HAHMS 2/54 Koi-Bo
JacoB JacoB
1 ®u3uka — Hayka o npupoje. Hayunsie MeToapl 11o-
3HaHUs OKpYXarolero Mupa. Poib sxcriepumenTta u
TEOPHH B IIPOIIECCE TIO3HAHUS TTPUPOJIBL. DKCIIEPH-
MeHT B (u3uke. MoenupoBanue Gpu3nuecKux siBiie-
HUW U ITPOLIECCOB.
JlemoucTparmu 1. AHanoroBsie ¥ IU(PPOBLIE U3ME-
PUTEIIbHBIE TPUOOPHI, KOMITBIOTEPHBIC JATUYUKH.
1 Hayunble runote3pl. @u3ndeckue 3aKOHbI U TEOPHH.
["paHUIBI IPUMEHUMOCTH (PH3MYECKUX 3aKOHOB.
[IpuHuun coorBercTBus. Pons u MecTo (u3MKH B
(hopMHUpPOBAaHUM COBPEMEHHOM Hay4yHOUW KapTUHBI
MHpA, B MPAKTUYECKON AEATETbHOCTH JIIOACH.
Cnocobwvi uzmepenusi usuveckux eUtUH (AHAN0208ble U YUDPOBble UsMepU- 1
mejbHble npudboOpPsvl, KOMNbIOMeEPHble damuuKoguvle cucmemst). [loepewnocmu u3-
MepeHutl pusuyeckux enudul (aOCoONOMHAsL U OMHOCUMETbHAL).
\Mooenuposanue uzuneckux seienull u npoyeccos (mamepuaivHas mouxa, ao- |1
CONIIOMHO MBEPOOE Meno, UOEAbHASL HCUOKOCb, UOEAIbHBLU 2A3, MOYEUHbIU 3d-
p510).
/labopamopuas paboma: Hzmepenue cunvl moka u Hanpsidcenus 6 yenu nocmo- |1
[IHHO20 MOKA NPU NOMOWU AHATO208bIX U YUPPOBLIX UZMEPUMETLHBIX NPUDO-
pos.
Tema: Mexanuka  18//354
KunemaTuka 4/10u
1 Mexanndeckoe nBrkeHre. OTHOCUTEIHHOCTh MeXa-
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CrnosxeHue nepeMelieHni U CII0KEHNE CKOPOCTEM.
PaBHOMEpHOE U PAaBHOYCKOPEHHOE MPSMOJIMHEHHOE
nBrokeHue. I'paduku 3aBUCHIMOCTH KOOPIUHAT, CKO-
POCTHU, YCKOPCHUSA, IYTU U NICPEMCIICHUA MaTCpH-
aJIbHOM ToukH OT BpeMeHH. CBOOOJHOE NaJicHUE.
YckopeHue cBOOOIHOTO MaCHHUS.

{sudicenue mena, OpoueHH020 noo Y2liomM K 20pU30HMY..

3asucumocms KoOpOUHaAm, CKOpoOCmu U YCKOPEHUs MamepuaibHol MoyKu om
epemenu u ux epaguxu

Pewenue 3a0au no meme «/{sudgxcenue mena, 6pouieHHo20 noo y210M K 2opu-
30HmMY. »

KpuBonuHeiiHoe nBuxeHue. [[Brmkenne Marepualib-

HOM TOYKH 110 OKPYXHOCTH C TIOCTOSIHHOM 110 MOJTYJTIO

CKOpPOCTBIO. YTJIOBasi CKOPOCTb, TIMHEWHAST CKOPOCTb.
[lepuona u yactora obpamenus. LleHTpocTpemMutens-
HOE YCKOpEHHE

JlaGopaTopHas pabora: M3yueHne HepaBHOMEp- HOTO
TBYDKEHUS C ENIBIO OTIPEICIIEHUS] MTHOBEHHOU
CKOpOCTH.

. [Jenmpocmpemumenvroe (HopmanvHoe), KacamenbHoe (MaHeeHYUAIbHOE) U NOJl-
HOe YCKOPEeHUe MAMepUuaibHol mouKuy

Pewenue 3a0au

labopamopuas paboma: Hccredosanue 3agucumocmu nepuooa oopaueHust KOHu-
YeCKo20 MAsmMHUKA Om e20 Napamempos

JInnamuka 7/10u+

[Ipuniun otHocuTenbHocTH ["anunes. [lepBbiii 3a-
kKOoH HproToHa. HEpIMaIbHBIE CUCTEMBI OTCUETA.

Macca Tena. Cuna. [IpuHuun cyneprno3unuu cuil.
Bropoit 3akoH HbroToHa 11711 MaTepualibHON TOYKH.
Tperuii 3akoH HproTOHA U151 MaTEpUaAIbHBIX TOYEK

[Heunepyuanvhvie cucmemvl omcuéma (onpeoenenue, npumepsl). Bec mena, 06u-
DICYUe20Cs ¢ YCKopenuem
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Cratuka (1 u3 4) Cnooicenue cun, npuiodceHHvlx K meépoomy meiy.

Craruka (2 u3 4) L{enmp msoicecmu mena.

3akoH BceMUpHOTo TsaroteHus. Cuina tsoxectd. [ep-
Basi KOCMUYECKasi CKOPOCTb

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

DK8UBANEHMHOCTb 2PABUMAYUOHHOU U UHEPMHOU MACChl. 3a8UCUMOCTMb YCKOpe-
HUsl c860000H020 NAOEHUSI OM 8bICOMbI HAO NOBEPXHOCMBIO NIAHEMbI U OM 2e02pPa-
Guueckoti wiupomul. /[eudicenue HebecHbIX men u ux cnymuukos. 3axonsl Kennepa.

/lasnenue. I'uopocmamuueckoe dasnenue. Cuna Apxumeoa

Peuerue 3a0ay o meme «ﬂuHaJvzuKa»

Tpenune. Buapl TpeHus (oKos, CKOJIbXKEHHS, Kaue-
Hus ). Cuia Tpenusi. Cyxoe tpenue. Cuma TpeHus
CKOJIbXKEHUS U cuia TpeHus nokos. Koaddurment
TpeHus. Cuiia CONpOTUBIICHUS TPU ABM)KCHUU Tella
B KUJKOCTHU WU Tas3e.

HOCTyrIaTeJ'IBHOG " BpaliaTCJIbHOC IBHUIKCHHUC abco-
JIFOTHO TBépI[OFO TCIa.

MOMEHT CHJIBI OTHOCHTEIIFHO OCH BpalCHH. IInedo
CHIIBI. Y CIIOBHA PaBHOBCCHA TBép,Z[OFO TCIa.

(Craruka 3 u3 4) Yemotiuusoe, neycmotiuusoe, bespaziuunoe pasrogecue. Jlabo-
lpamopnas paboma: Hzmepenue kodghguyuenma mpenus no eeiutuHe yeno-6020
koo uyuenma 3aeucumocmu Fmp(N).

[ Ipaxmuxym «M3mepenue pagnooeticmayoujeli cull npu 08UN*CeHUuu 6pycKka no
HAKJIOHHOU NJIOCKOCHUY

[ Ipakmuxym «Hsmepenue pagrnoodeticmeyiowel cui npu 08udxdCeHuu Opycka no
HAKAOHHOU NIOCKOCTUY

JlaboparopHas pabota «VccnenqoBanue yciaoBuil paB-
HOBECUS TBEPJIOTO TeJa, UMEIOIIErO OCh BPALLICHU.

(Cratuka 4 u3 4) JlaboparopHas pabota «/3ydeHrne yCTOWYHBOCTH TBEPIOTO

TCJId, UMCIOIICTO IIOIIAAb OTIOPHL.»

3akoHbI coxpaneHusi B MexaHuke 6/10
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VIMIynbc MaTepuanbHOW TOUKHU (Tella), CHCTEMBI Ma-
TEPUATIBLHBIX TOYEK. VIMITyJIbC CHIIBI U U3MEHEHHUE UM-
yJabCa TeIa. 3aKOH COXPaHEHMs UMITyJbca. PeakTus-
HOE IBUKECHHE

\Momenm umnynvca mamepuanviou mouxu. Ilpedcmasnenue o coxparenuu mo-
MeHma uMnyibea 8 YeHmMpanbHLIX NOJIX.

[[enmp macc. Teopema o 08udceHUU YeHMpa Macc.

Peutenue 3a0ay no meme «3axomu COXPAHEHUS UMNYTIbCA»

PaboTa cvtbl. MOIITHOCTE CHIJIBI.

Kunetnueckas s3Heprust MaTepHaIbHON TOYKH. Teo-
pema 00 U3MEHEHUH KMHETUYECKOM SHEPTuu.

Paboma cunvl Ha Manom u Ha KoneuHom nepemewienuu. I paguueckoe npedcmag-
1enue pabomul Cunbl.

[ Ipaxmuxym «M3mepenue umnynoca mena no mopmo3HOMY HYMU. »

[ Ipakmuxym «M3mepenue umnynoca mena no mopmo3HOMY HYMU. »

[loTenumanpHas sueprus. [lorennnanbHas sHeprus
yrpyro nehopMupoBaHHON pyKkuHbI. [loTeHnans-
Hasi PHeprus Tena BOIu3u nosepxHoctu 3emiu. [lo-
TEHIMATbHbIC U HEMTOTeHIIMAIbHbIEe CHIIbL. CBs3b pa-
00ThI HEMOTEHIIUAIBHBIX CHJI C U3MEHEHHEM MEXaHU-
YECKOU SHEPTrUu CUCTEMBI Tell

3aKOH COXpaHEHUS] MEXaHUUECKON YHEPTUU. YTIPYyTHe
W HeyIpyrue CToJKHOBeHus. JlabopaTopHas

pabota «3ydueHne abCoMIOTHO HEYIIPYTOTO yaapa ¢
MMOMOIIBIO IBYX OJIMHAKOBBIX HUTSHBIX MasiTHUKOB)

HOmeHL]ua]ZbHa}l IdHepcusl mena 6 OaHOPOaHOM cpasumayuOHHOM noJie. Ilomen-
UUAJIbHAA dHepcUsil meia 6 cpadsumayuuOHHOM noJjie OaHOPOOHOZO uapa (6Hympu u
6He mapa). Bmopaﬂ KocmuvecKkas CKopocnmb. Tpembﬂ KocmudecKkast CKopocmb.
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Ypasnenue bepnynnu ons udeanvhoii Hcudkocmu Kaxk ciedcmeue 3aKkoHa coOXpaHe-
HUSL MEXAHUYECKOU IHePIUU.

labopamopnas paboma « Onpedenenue pabomvl CUibl MPeHUs NPU OBUHNCEHUU
mena no HAKJIOHHOU NIIOCKOCTU. »

Tema: MoaekyJsipHasi pu3nka u TepMoanHamMuka 24/49

OCHOBBI MOJICKYJISIpHO-KHHEeTHYecKoi Teopun 9/15+3 (pakTHKyMm)

OcHOBHBIE TIOJIOKEHUST MOJIEKYJISIPHO-KUHETUYECKON
TEOPHUH U UX OTBITHOE 000CHOBaHUE. bpoyHOBCKOE
nBuokeHue. Judgysus. Xapakrep IBUKEHUS U B3au-
MOJICHCTBUS YaCcTHI] BellecTBa. MoJenn CTpOCHUS Tra-
30B, JKUJIKOCTEH U TBEPABIX TENl U OOBICHEHHE CBOWCTB
BEIIECTBA HA OCHOBE 3THX MO/JICIICH.

Macca u pazmepsl MoJekyi. KoinuecTBo BeniecTna.
[TocrosinHas ABoraapo. TeroBoe paBHoBecue. Tem-
neparypa u e€ uamepenue. lllkana remneparyp Llens-
cHsl

Pewenue 3a0au

Pewenue 3a0au

Vlabopamopuas paboma. Hccreoosanue npoyecca ycmaHno8ieHusi menio8o2opas-
HOBeCcUsl Npu MenioodMeHe MedHcoy 2opsauell U X0JI00HOU 0001

Mo ienb uaeanbHOro ra3a. OcHOBHOE YPpaBHCHUEC MO-
HeKYHHpHO-KHHeTquCKOﬁ TCOPUHU UACAJIbHOI'O I'a3a.

AOcomoTHAs TeMIepaTypa Kak Mepa cpeiHel KuHe-
TUYECKOW SHEPIUH TEIUIOBOTO ABMKEHUS YaCTHI]
ra3a. [llkana remnepartyp KenbBuHa.

(Mooenv uoeanvrozo eaza 8 MKT: yacmuywl 2aza 08uxiCymcs Xaomuiecku u He
83aumooelcmayom opye ¢ Opyeom

Ces3b abcontomuoll memnepamypsl mepMoOUHAMULECKOU CUCIEMbL CO CPeOHell

KUHemuyecKkou 3Hep2ue11 nocmynameilbHoco menjioeoco osudrcenus eé yacmuy
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|Pewienue 3a0ay no meme « OcrHogHoe YypaesHerRUe MOJleKyJZ}ZpHO'KMHemuUECKOZZ
meopuuy

["a30BbI€ 3akOHBI. YpaBHEeHUE MenaeneeBa—Kiia-
nelipona. 3akoH /lanpToHa

H3OHpOIlCCCI)I B HACAaJIbHOM ra3€ C IIOCTOSIHHBIM KO-
JIMYCCTBOM BCIICCTBA

[ Ipakmuxym «H3yuenue uzomepmuuecko2o npoyecca (peKomMeHO008aHO UCHONb30-
sanue yughposoti 1abopamopuir). »

[ Ipakmuxym «H3yuenue uzomepmuueckoco npoyecca (PeKoMeHO008aHO UCHONb30-
sanue yughposoti 1abopamopuir). »

Peuenue 3a0ay no meme «l azoevie 3aKoHbl»

['padrueckoe mpecTaBIeHNE U30TPOIIECCOB: H30-
TepMa, U30xXopa, u3ooapa.

JlaGopaTopHnas paboTa: OmnpezeneHne MacChl BO3/IyXaB
KJIACCHOW KOMHATE Ha OCHOBE U3MEpEeHM 00bEMa
KOMHATBI, 1aBJICHUS U TEMIIEpPAaTyphl BO3AyXa B HEMl.

JlaGopaTtopnast paboTta «3ydenne n306apHOTO MpoIeccay

Pewenue 3a0au no meme «HM3zonpoyeccol 6 u0eaibHoM 2aze ¢ NOCMOSAHHbIM KOIU-
yecmeom eewjecmaa. I paghuueckoe npedcmasierue U30NpoYeccos: U30mepma, u3o-
xopa, uzobapay

Pewenue 3a0au no meme «HM3zonpoyeccwi 8 U0eanbHOM 2a3e ¢ NOCMOSHHbIM KOJIU-
yecmeom eeujecmsa. I paguueckoe npeocmasienue u3o0npoyeccos: uzomepma,
usoxopa, uzobapay

Oboowarowuii ypok no meme « OCHOBbL MOJLEKYIAPHO-KUHEMUHLECKOU MeopuuLy

OcHoBbl Tepmoaunamuku 10/20

TepMOI[I/IHaMI/I‘ICCKaﬂ CHUCTEMA. BHYTpeHHSISI OQHCPIuAa
TCpMOHHH&MH‘ICCKOﬁ CHCTEMBI U CITOCOOBI €€ u3Me-
HeHUs. KoIndecTBO TEIIOThI U pa60Ta.

BHy’TpeHHfIfI SHEPTHUA OAHOATOMHOI'O UJACAIIBHOTO
rasa.

3aoanue enewnux ycnosuti ons T/ cucmemvl. Buewnue u énympennue napa- mem-
poi. Ilapamemper T/ cucmemvl kak cpeoHue 3HaueHUs eUUUH, ONUCLIBAIO-UUX €€
COCMOSIHUE HA MUKPOCKONUYECKOM YPOBHE.
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[Hynesoe nauano mepmoounamuxu. Camonpouseonvras peraxkcayus 1/] cucmemvix |1
meni060My pagHO8eCcUIo.
(Mooenb udeanvno2o 2aza 6 mepmoouHamuKe — cucmema ypaguenuil: ypasnenue |1
(Menoeneesa—Knanetipona u evipasxcenue 0isi BHympeHHel IHepeuu. Ycinosus
NPUMEHUMOCTU DMOU MOOENU: HUSKASL KOHYEHMPAaYyus 4acmuy, blCoKue memne-
[pamypul

Bubl Terionepenaun: TEIIONPOBOHOCTh, KOHBEK-

L1, U3JTydyeHHue. Y AebHas TeMI0EMKOCTh BEILIECTBA.

KonnuecTBO TETUIOTHI MpH TEIUIONEpeaaye.

[Tonsatue 06 aqnadbarHom nporiecce. [1epBrbIit 3akoH

TEPMOIMHAMUKHA
[Keazucmamuueckue u Hecmamuieckue Hpoyecchwl. 1
Onemenmaphas paboma 6 mepmoounamuxe. Bviuucnenue pabomul no epaguxy
npoyecca na pV-ouazpamme
Yoenvnas u monsapuas mennoémxkocmu eewecmsa. Ypaenenue Matiepa 1
Yoenvnaa mennoma cecopanus monauea. Pacuém xonuuecmea meniomul npumen- |1
1onepedaue

[IpMeHeHue epBoro 3aK0OHa TEPMOJMHAMUKH K

n3onpoueccam. ['paduueckas uaTeprpeTanus pa-

00THI raza.

BTtopoii 3akoH TepmoanHamMuku. HeoOpatuMocThb

[IPOLIECCOB B MPUPOJIE.
Pewenue 3a0au no meme «lIpumenenue nepgoco 3aKkoHa mepmMoOUHamMuKu K uzo- |1
npoyeccamy
[Konuuecmseo meniomol u paboma Kax mepvl usmenenuss 6Hympenueul snepeuu T/ |1
cucmemul
[Bmopoti 3aKkoH mepMoOUHAMUKU O/ HEPABHOBECHBIX NPOYECCOB. HEBO3MONCHO 1

nepeoams meniomy om 6ojee X0J100H020 meid K boiee Hazpemomy 6e3 KOMNeH-
cayuu (Knayzuyc).

TennoBbie MaITUHBI. HpI/IHHI/IHLI JIENCTBUS TEILJIOBBIX
MalllH. Hp606pa30BaHI/I}I OHEPIUH B TCIJIOBBIX Ma-

muHax. KII1/] rennoBoit mammssl. [{ukn Kapuo u ero
KIT/I.
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DKOJIOTHYECKHE TIPOOTIEMbI TEIIOIHEPTETHKH.
JlaboparopHas pabota «/3mMepenue ynenpHO# Tero-
EMKOCTH»

JlaGopartopnas pabora: VccienoBanue npoiecca OCThIBaHHsI BEIECTBA.

[ Ipakmuxym «. Hccnedosanue aduabamrnozo npoyeccar

[ Ipakmuxym « Hccredosanue aduabamnozo npoyeccar

Oboobwarowuii ypox no meme « OCHO8bI MEPMOOUHAMUKUY

ArperaTtHble cOCTOsiHUsI BemecTBa. @a3oBbie nepexonnbl 5/14

[TapooOpa3oBanue u KoHACH caIus. Mcnapenue u ku-
neHue. AOCOIOTHAS. U OTHOCUTEIbHAS BIIAYKHOCTD
BO3ayxa. HaceleHHbI nap

Y nenpHas TeIIoTa mapooopa3zoBaHus. 3aBUCUMOCTh
TCMIICPATYpPbl KUIICHUA OT JaBJICHHA.

Hacwiwennvie u nenacviuyennvie napvl. Kauecmeennas zasucumocmos niomuocmuu
0asieHUsl HACLIWEHHO20 NAPa OM MeMnepamypbul, uUx He3asUcCUMoCcms om 00v- éma
HACBIWEHHO20 napa. 3asUcumocnmb MeMnepamypvl KUNeHust Om O0a6lieHus 6
DICLLOKOCIU.

Peuenue 3a0ay no meme «A6Conomuas u OomHoCUMenbHas 6J1ANCHOCHIbY

labopamopnuas paboma «HM3yueHue c80LUCme HACLIUEHHBIX NAPO8.»

TBépnoe Teno. Kpucrammueckue u amopQHble Tea.
AHU30TPOIUS CBOMCTB KpUCTAILIOB. JKuakue Kpu-
ctasuibl. COBpeMeHHbIE MaTepUabl.

[1naBeHne U KpUCTAIUIM3ALKS. Y Ie/IbHAS TEIIoTa
riaBieHus. CyOaumariusi. YpaBHEHUE TEIJIOBOTO
OaJtaHca.

lecpopmayuu meépooco mena. Pacmsicenue u cocamue. Cosue. Mooyns FOuza.
[Ipeden ynpyeux oeghopmayuii.

Tennosoe pacuupenue scuokocmell u meépovix mei, 00vbEMHOE U TUHElIHOe Pac-

wupeHue.
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|AHeapmonusm meniogulx Konebanuu Yacmuy 8eujecmsd Kaxk NpULUHa meniogo2o
ppacuwiupenus men (Ha KauecmeeHHOM YposHe).

Jlaboparopas pabota «3MepeHne OTHOCUTEILHOM
BJIAJKHOCTHU BO3yXa.»

Jlabopatopas padota «13mepenue moaynsa FOura»

O06o0maromuii ypok 1mo Teme «ArperaTHble COCTOs-
HUS BEI[ECTBA»

[ Ipeobpazosanue snepeuu 6 pazoswix nepexodax. Ypaenenue meniogozo oba-
anca.

[ losepxnocmmuoe Hamsxcenue. Koagguyuenm nosepxnocmnozo namsoicenus. Ka-
NULIAPHBIE A6NEHUS.

/]lasnenue noo uckpugnénnou nosepxHocmoio xcuokocmu. @opmyna Jlanaaca.

Tema: DiexkTpoanHamuka 22/54

DaexrTpocraTtuka 10/ Dnexkrpuyeckoe nose 24

DnekTpu3anus Ten. DIeKTpUuIecKuil 3apsaa. J[Ba Buaa
PIEKTPUYECKUX 3apsaaoB. [IpoBOTHUKY, AW~ DIIEKTPHU-
KU Y TIOJTYIIPOBOJHUKHU. 3aKOH COXPAaHEHUS 3JIEKTPH-
4eCcKoro 3apsiaa. Bzaumoaerncteue 3apsiioB.3aK0H
Kynona. ToueuHblil 3JIEKTPUYECKUI 3apsijl.

DnekTpuyeckoe noJie. Hanpsk€HHOCTD 3neKTpuye-
cKoro noJjs. [IpuHIun cyneprno3uinu eKTPUIECKUX
nosiel. JIunum HanpsHKEHHOCTH AIEKTPUUYECKOTO TMOJIS.

[ lonie moueunoeo sapsoa. Ilone pasnomepro 3apsiicennoti cgpepul. Ilone pasro-
MepHO 3apsadicenH020 no 00bEMY uapa

[lone pagHomepHO 3apsdiCeHHOl 6eCKOHeUHOU NIO0CKOCMU

|Pewenue 3aoau

PaGora cun QJICKTPOCTATUYCCKOI'O TTOJIA. [ToTenuman.
Pa3HOCTh MOTEHIIMATIOB

HpOBOI[HI/IKI/I " IUBJICKTPUKH B SJICKTPOCTATUYIC-CKOM
I10JIC. Z[I/ISJICKTPI/ILICCKEIH MMpOHHUIACMOCTh.

34




HOmeHT/!MCUZbHOCI’I’lb JlIeKmpocmamuieckoco noJisl. HOmeHMMaJZbHa}Z OHep2us 3a-p:-
oa 6 ANeKmMpocmamu4eCKom noiie.

[ Kapmunbl TUHUL HANPAHCEHHOCMU DMUX NOJIEU U IKEUNOMEHYUANbHBIX NOBEPXHO-
cmeil.

Oonopoonoe snexkmpuyeckoe noie. Cési3b HANPIAACEHHOCMU NOJSL U PAZHOCIU NO-
MeHYuanos 0Jis d1eKMmpoOCmamuyecko2o nos (Kak 00HOpOOH020, MAK U HEOOHO-
[POOHO20).

Onexrpoémrocts. KoHmencarop.

DneKTPOEMKOCTH INIOCKOTO KOHJIEHCATOpa. DHEPrHs
3apsHKEHHOTO KOHJeHcaTopa

[ lapannenvHoe coeduHenue KOHOEHCamopos

[locnedosamenvroe coeduneHue KOHOeHCamopos

labopamopuas paboma: Pacnpedenenue paznocmu nomenyuanos (Hanpsaxceuus)
npu nocie008amenbHOM COeOUHeHUU KOHOEHCAMOpOa.

JlaGopaTopHnas pabota «3mMepeHue IMEKTPOEMKOCTH
KOHJ/ICHCATOPA.»

O06o0mmaromuii ypok 1mo TeMe «JIEeKTPOCTATHKA»

O0600marmuil ypok 1mo Teme «IEKTPHIECKOE MOJIe)

ﬂeuofcenue 3apﬂ.?fC€HHOZZ yacmuybvl 6 OOHOPOOHOM JJIEKMPUUECKOM noJie.

labopamopnas paboma « Habmooenue npespawjerust sHepeuu 3apsidiceHHoc0 KOH-
O0eHcamopa 6 IHepeuUio U3NYy4eHust Ceemoouood. »

.Pewenue 3aoau

TexHuueckue YCTpOﬁCTBa H IIPAKTUYICCKOC IIPUMCHC-
HUC: DJICKTPOCKOII, SJICKTPOMETP, JICKTPOCTATUYIC-
CKas 3aliuTa, 3a3€MJICHUC 3J'IeKTpOHpI/I60pOB,

TexHuueckne ycTpoucTBa M NMPAKTUYECKOE IPUMEHE-
HUE: KOHJEHCATOpP, KONMPOBAJIBHBIN ammapar, CTpyi-
HBII IIPUHTED

TexHuueckue ycTpoicTBa U MPAKTHYECKOE IPUMEHEHHE: KOH/IEHCATOP, KOTTMPO-Ballb-
HBIN anmapar, CTpyHHbIN IPUHTEp, cenepamop Ban de I paagha.
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|Peutenue 3a0a4 no meme « Qﬂekmpuqecme noney

|Peuenue 3a0a4 no meme « Qﬂekmpuqecme noney

Obobwarowuii ypok no meme « dnekmpuieckoe nojey

IMocTostHHBI JIeKTpUUecKkuii TOK. Toku B pa3ubix cpenax 12/30

DneKTpUUYECKUi TOK. Y CIIOBUS CYLLIECTBOBAHUS dJIEK-
TPUYCCKOT'O TOKaA. HWcTouyHnku TOKA.

Cuna Toxa. [loctostHHbI ToK. Hanpsokenue.

Hanpsiocenue U u 3/J[C E

HpakmuKyM «Hccnedosanue 3agucumocmu Cuiibl moxka om HANnpAsICeHUs ons
V1amnvl HAKAJIU6aHusl. »

HpakmuKyM «Hccneoosanue zasucumocmu cuibl moxka om HANpAHCEHUA ONSANAMNbL
HAKAIUBAHUA. )

3akoH Oma 1l yyacTKa IeIH.
DJIEKTPUYECKOE CONTPOTUBIICHUE. Y IETLHOE COMPO-
THBJICHUE BEIIECTBA.

HOCJ’IG,Z[OB&TCJ'IBHOC, napajaji€JIbHOC COCAUHCHUE IIPO-
BOJHHKOB. CmMeniagHoe COCAUMHCHUC ITPOBOAHHUKOB

KOH()@HCCZI’}’IOP 6 Yyenu noOCMoAHHO20 moKa

[Pewenue 3a0au no meme «3axkon Oma 0ns yuacmka yenuy

[Pewenue 3a0au no meme «3axkon Oma 015 yuacmka yenuy

PaboTa 31ekTpruueckoro Toka. 3akoH Jxoyas—
Jlenia. MOITHOCTB AJIEKTPUYECKOTO TOKA.

O/1C 1 BHyTpeHHEE CONPOTUBIIEHNE UCTOUHHUKA
ToKa. 3akoH OMa 715 TOJTHOM (3aMKHYTOM) dJ1eK-
Tpuueckoi renu. Kopotkoe 3ambikaHue.
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[Pacuém pazeemeanénnvix snexkmpuyeckux yeneil. Ilpasuna Kupxeogha 1
[Pacuém pazeemanénnvlx snexkmpuyeckux yeneil. Ilpasuna Kupxeogha 1
Pacuém pazeemenénnulx s1ekmpuyeckux yenei. Ilpasuna Kupxeogpa 1

DNeKTpOHHAs MPOBOJAUMOCTD TBEPIBIX METAJIIOB.

3aBUCUMOCTb COIIPOTUBIICHUS METAJIJIOB OT TEM-TIe-

patypbl. CBEpXIPOBOIUMOCTD.

DnexTpuyeckuil Tok B Bakyyme. CBoiicTBa Aiek-

TPOHHBIX ITyYKOB.
/labopamopuas paboma « Yeenuuenue npedena usmeperus amnepmempa (6orom- |1
lwempa)»
Pewenue 3a0au 1
Pewenue 3a0au 1

[TonympoBoaarku. CoOCTBEHHAs U TPUMECHAs TIPO-

BOJMMOCTh MOJYIPOBOJHUKOB. CBO#CTBAa p—N-T1€-

pexona. [TonynpoBoAHUKOBBEIE TPUOOPHI.

DNeKTpUYECKU TOK B paCTBOPAX U pacIijiaBax dJieK-

TPOJIUTOB. DIEKTPOIUTHYECKAS JUCCOLIUAIIMS.

DIIEKTPOJIN3.
3axonwvt @apadest 05 31eKMPoOU3A. 1
/labopamopuas paboma. Hccnedosanue 3asucumocmu 3/[C canveanuueckozoane- |1
LMeHma om 8pemenu npu KOPOMKOM 3aMbIKAHUU
|Pewerue 3a0ay 1

DneKTpuyecKuil TOK B razax. CaMOCTOSTENbHbBIN U
HECAMOCTOATENbHbIN pa3psaa. MomHus. [lnazma.

JIaGopatopHas pabota: U3mepenue I/1C u BHyT-peH-
HEro COIPOTHUBIICHUS HCTOYHUKA TOKA.

Ha60paTopHa>1 pa60Ta: HccnenoBanue Pa3HOCTHU MMOTCHINAJIOB MEXKAY ITOJIFO-Ca-

MM MCTOYHHKA TOKa OT CHJIBI TOKA B IICITH.
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[Pa3nuynble munvl camocmoamensbHo2o pa3paoa 1
[ Ipakmuxym « Cusimue 8016m-amMnepHol Xapakmepucmuxku ouood. » 1
[ Ipakmuxym « CHsamue 601bm-amMnepHoll XapaKxmepucmuky 0uood. » 1
1 [ToBTOpEeHME TEMBI «MEXaHUKa»
1 [ToBTOpEeHME TEMBI «MEXaHUKa» [ Ipakmuxym «H3mepenue pasnooeticmsyroujeli Cul npu 08UNCeHuu OpycKa no
HAKAOHHOU NAOCKOCMU. »
[ Ipaxmuxym « M3mepenue koa¢hgpuyuenma nogepxHoCcmHo20 HAMANCEHU» 1
[ [paxmuxym «H3mepenue Koaghhuyuenma nogepxHocmHno20 HamsiCeHus» 1
1 [loBTOpEHME TEMBI «ATperaTHble COCTOSIHHS BEIlle-
CTBa»
[ToBTOpEHME TEMBI «ATpEraTHbIE COCTOSIHUS Bellle-
CTBa»
H3zmepenue koaghuyuenma nogepxrnocmuozo namsadxcenus Mzmepenue abco-mom- (1
HOUL 81IAHCHOCMU 8030YXA U OYEHKA MACCbl NAPO8 8 NOMeujeHUU
[U3mepenue ko3 puyuenma nosepxHocmuo2o Hamsicenus Usmepenue abco-nom- |1
HOUL 811AACHOCMU 8030YXA U OYEHKA MACCbL NAPOS 8 NOMeUjeHUU
Obobwarowuii ypox 1
68 Peseps 2/10 170
11 knace
Ba3osblii ypoBenb (2 yaca) Yriay6sennbiii ypoenb (5 yacoB)
PA3JIEJI 4. DJIEKTPOAMHAMUKA (11 4) PA3JIEJI 4. DJIEKTPOAMHAMUKA (27 1)
Tema 4. Maznummnoe none. Inexkmpomaznumnasn unoykyus (11 u) Tema 4. Maznumnoe none (14 u)

[ToctostHHBIE MarHUTBL. B3anmonelicTBHE MOCTOSAHHBIX MarHuTOB. MarHutHoe |B3anmMoielicTBuE NOCTOSIHHBIX MArHUTOB U TPOBOJHUKOB € TOKOM. MaruutHoe
noJie. Bekrop MarHuTHOM MHAYKUMH. [IpUHIMI CynepHIO3ULIMU MarHUTHBIX  [110JIe. BEKTOp MarHUTHOM MHAYKUMH. [IprHIMI CynEpHIO3ULIMM MarHUTHBIX
nosieil. Jlunuu maruutHoM uHAYKuMK. KapTrHa TuHUN MarHuTHOW MHAYKIMK |nojied. JIMHuKM MarHUTHOM MHAYKIIMU. MarHuTHOE 10Jie MPOBOJAHHUKA C TOKOM
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T10JI51 IOCTOSTHHBIX MAarHUTOB.
MarauTHOE€ 1oJie NPOBOJHUKA ¢ TOKOM. KapTuHA MTMHUNA WHIYKIHU
MAarHUTHOTO
110J1s1 JUIMHHOTO MTPSIMOTO IIPOBOJIHUKA M 3aMKHYTOI'0 KOJIbLIEBOT'O IIPOBOTHUKA,
KaTyIKH ¢ TokoM. OnbIT Opcrena. B3aumoieiicTBie MpoBOJHUKOB C TOKOM.
Cuna Amriepa, €€ MOylb U HallpaBJICHUE.
Cuna Jlopeniia, e€ Moy U HanIpaBiieHUE. [[BrkeHne 3apsyKEHHON YaCTUIIbI
B OJIHOPOJTHOM MarHUTHOM ToJie. PaGoTa cuibl
JlopeHna. SIBiieHHE IIEKTPOMarHuTHOM MHAYKIMH. [I0TOK BEKTOpa MAarHUTHOM
uHaykiuu. 3J1C nHayKIuu. 3aKoH JIEKTPOMarHuTHON nHyKIuu Dapajes.
Buxpesoe snexrpuueckoe nosue. 3J1C MHAYKIIMN B MPOBOJHUKE, ABUKYIIEMCS
IIOCTYIIATEJIbHO B OJHOPOIHOM MarHuTHOM nose. [Ipasumno Jlenna.
NunykTtuBHOCTS. SIBNeHne camonuaykuuu. /1C caMOMHIyKIU K.
DHeprusi MarHUTHOTO TIOJISI KATYIIIKH C TOKOM.
DJIEKTPOMArHuTHOE TOJIE.

Texnuueckue ycmpoucmea u npakmuyeckoe npumeHeHue: TOCTOSHHBIE
MAarHUThI, AJIEKTPOMArHUTHI, 3JEKTPOABUTATENb, YCKOPUTEIHN 3JIEMEHTAPHBIX
YaCTHUL, THAYKIIMOHHAS M1€Yb.

Hemoncmpayuu
OnbIT Dpcrena.
OTKJIOHEHHUE IEKTPOHHOIO ITy4Ka MarHUTHBIM MOJIEM.
JIMHUY UHAYKIIMM MarHUTHOTO MOJIA.
B3anmopaerictBue 1ByX MPOBOJHUKOB C TOKOM.
Cuna Amrnepa.
JeiictBue cuiibl JIopeHiia Ha MOHBI AIEKTPOJIUTA.
SIBneHue 3eKTPOMarHuTHOM UHIYKLIMH.
IIpaBuno Jlenna.
3aBucumocth J/1C MHAYKIHUHU OT CKOPOCTH U3MEHEHHUS] MATHUTHOTO
MOTOKA.
10. SIBIEeHHME CAMOMHIYKIIVH.
Yuenuueckuii sxcnepumenm, nabopamopnuie pavomut
1. HM3ydeHure MarHuTHOIO IOJIS KaTYIIKU C TOKOM.
2. HccnenoBanue neicTBUS NOCTOSSHHOIO MarHUTa Ha paMKy ¢ TOKOM.
3. MHccnenoBanue sIBICHUS JJIEKTPOMArHUTHOM UHAYKLIUH.

L o N oA WwN e

(mpsIMOTO IPOBOJIHUKA, KaTyLIKU U KpyroBoro BUTka). OneiT Opcrena. Cuna
AmMriepa, e€ HanpaBieHue U Moayiib. Cuna Jlopenua, e€ HarpaBiaeHUE U MOTYJIb.
JIBI>KeHUE 3apsDKEHHON YacTUIIBI B OTHOPOTHOM MarHUTHOM ToJie. PaboTta cuibl
Jlopenna. MarauTHoe mosie B BemmecTse. PeppomazHemuxu, napa- u
ouamacHemuKu

Texnuueckue yCWlpOZZCWIGCZ U mexHojlocudecKkue npoyeccvl. NPUMCHCHHUCG

MOCTOSTHHBIX MarHuToOB, AJIEKTPOMArHUTOB, TECTEP-MYyJIbTUMETP,
AIIEKTPOIBUraTelb SIKoOU, YCKOPUTEIH 3JIEMEHTAPHBIX YaCTHL.
Hemoncmpayuu
1. KapTtuHa TWHUI UHIYKIIMA MarHUTHOTO TIOJISl TIOJIOCOBOTO M TOJIKOBOA
00pa3HOTO MOCTOSHHBIX MAarHUTOB.
2. Kaptuna nvHWII MarHWTHOW WHIYKIWW TOJS UIMHHOTO MPSIMOTO
MPOBOJAHMKA U 3aMKHYTOI'O KOJIBLIEBOTO IIPOBOJHMKA, KATYILKH
C TOKOM.
3. BzamMojeicTBHE IBYX MPOBOJHUKOB C TOKOM.
4. Cwra Amrepa.
5. JleiicTBue cuibl JIopeHIia Ha HOHBI DJIEKTPOJIUTA.
6. HaOmoneHue IBMKEHUS IMy4Ka HJIEKTPOHOB B MArHUTHOM TIOJIE.
7. TlpunHiun JIEHCTBUS ANEKTPOU3MEPHUTEIILHOTO puodopa

MarHUTOAJIEKTPUUECKON CUCTEMBI.
Yuenuueckuii sxcnepumenm, naéopamopnsie pabomul, npaKmMuUKym
HccnenoBanre MarHUTHOTO TOJISI HOCTOSTHHBIX MarHUTOB.
HccnenoBanue cBOMCTB (heppoOMarHeTHKOB.
HccnenoBanue neicTBUs MOCTOSHHOTO MarHUTa Ha PaMKy C TOKOM.
N3mepenune cuibl AMmepa.
W3ydeHure 3aBUCUMOCTH CUJIbI AMIIEpa OT CHIIBI TOKA.
OrnpeneneHre MarHUTHOM MHAYKIMM HA OCHOBE U3MEPEHUS CUJIBI
Awmmnepa.

oL E
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Tema 5. Inekmpomacnumnan unoykuyus (13 u)

SIBrIeHME 3IIEKTPOMAarHuTHOM MHAYKIMU. [I0TOK BEKTOpa MArHUTHON MHIYKLIUH.
OJC nnaykuuu. 3aKoH eKTpoMarHuTHOM nHaykuuu @apanes. Buxpesoe
anektpuueckoe nojie. Toku @yko. 3/]C unayKMy B NPOBOIHUKE, IBUKYIIEMCS
[IOCTYIIATEJIbHO B OJTHOPOHOM MarHuTHOM noste. IIpasuio Jlenna.
WNuayktuBHOCTH. KaTyIika HHIYKTUBHOCTH B 1IENH IOCTOSTHHOTO TOKA. SIBIIeHME
camouHaykuuu. DJ1C caMOMHIYKIIMH. DHEPIHsl MArHUTHOTO MOJIS KaTYILKH
C TOKOM. DJIEKTPOMAarHUTHOE TI0JI€

Texnuueckue ycmpoucmea u mexHONIO02UYEeCKUue npoyeccol. NHIYKIMOHHAs]
neYb, COJICHOUJ, 3allliTa OT 3JIEKTPU3AlMM TeJl MPH JBHKEHUU B MAarHUTHOM
10JI€ 3€MJIN.

Jemoncmpayuu
1. HaGmroneHue sBJICHHS AIEKTPOMArHUTHON MHIYKIIAH.
2. UccnenoBanme 3aucumocTd DJIC MHIYKIIUA OT CKOPOCTH WU3MCHECHHS
MardyuTHOTO MOTOKA.
IIpaBuio Jlenua.
[TaneHue MarauTa B alFOMHUHUEBOM (MeIHOM) TpyOe.
SIBneHne caMOMHIYKIIUH.
Uccnenoanue 3aBucumoctd IJIC caMOMHAYKIMHM OT CKOPOCTH
W3MEHEHHS CUJIbI TOKA B IIEIH.

oA W

Yuenuueckuii 3xcnepumenm, nabopamopnsie pabomul, nPAKMUKYM
1. HUccrnenoBanue siBIEHUS AIEKTPOMArHUTHOM HHIYKIUH.
2. OmnpezneneHue WHIYKIIUA BUXPEBOTO MATHUTHOTO MOJISL.
3. MHccnenoBanue sBICHUS CAMOUHIYKIINU.
4. Coopka MOAEIH 3IEKTPOMarHuTHOTO T'eHepaTopa.

PA3JIEJI 5. KOJIEBAHVA 1 BOJIHBI (24 1)

PA3JIEJI 5. KOJIEBAHI S 11 BOJIHBI (60 )

Tema 1. Mexanuueckue Kon1ebanus u 31eKmpomMacHumHsle Koaebanus

(99

Tema 1. Mexanuueckue konevanusn (10 u)
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KouebatenbHas cuctema. CBOOOAHBIE MEXaHUUECKHE KOJIEOaHNUs.
I'apmonuueckue konebanus. [lepuon, yacrora, aMmmauTyaa u gpasza KkonedaHuii.
[IpyxuHHBIA MasTHUK. MaTeMaTHYeCKUN MAsITHUK. Y paBHEHUE
rapMOHUYECKHUX Kosiebanuil. [IpeBpaliienre sHepruu npu rapMOHUYECKUX
KOJICOAHMSIX.
Konebarenpubiit KOHTYp. CBOOOTHBIE 2JIEKTPOMArHUTHBIE KOJICOAHUS B
UJICaIbHOM KOJIeOATeIbHOM KOHTYpE. AHAJIOTUs MEXly MEXaHUUECKUMHU U
AJIEKTPOMarHUTHBIMU KosiebaHusiMu. @opmysa ToMcoHa. 3aKOH COXpaHEHUS
SHEPTUH B UI€AILHOM KojiebaTtensHOM KoHType. [Ipeacrasnenue o
3aTyXarolux KojaebaHusx. BolHyKIeHHbIE MEXaHUYECKHE KOJIeOaHus.
Pe3onanc. BeiHyX1€HHBIE 2JIEKTPOMarHUTHBIE KOJICOaHUS.
[lepemennsblit Tok. CHHYyCOUJANIbHBIN TEpeMEHHBIN TOK. MOIIIHOCTD
IIEPEMEHHOTO TOKA. AMIIIMTYTHOE U ACUCTBYIOIIEE 3HAYEHUE CUIIBI TOKA U
HanpspkeHus. Tpancdopmarop. [IponsBoacTso, nepegaya u norpedieHue
ANEKTPUYECKON SHEPTUU. DKOJOTUYECKHE PUCKH MPU ITPOU3BOJCTBE
ANEKTPO3HEeprun. KylbTypa ncIoab30BaHus IEKTPOIHEPTUH B TIOBCEHEBHOM
KU3HH

Texuuueckue ycmpoucmea u npakmuyeckoe npumeHenue: DIEKTPUICCKUN
3BOHOK, T'€HEPATOP NEPEMEHHOTO TOKA, IMHUY JJIEKTponepesay.

Hemoncmpayuu

1. HccnemoBanue mapaMeTpoB KoJieOaTEIIbHOW CUCTEMBI (MPY>KMHHBINA
WM MaTEMaTHYECKUN MAsITHHK).
Hab6nrogenue 3aryxarommx KojieOaHuH.
HccnenoBanue CBOMCTB BBIHYK/ICHHBIX KOJICOAHHH.
Hab6nronenue peonanca.
CB0OOIHBIC AJIEKTPOMArHUTHBIEC KOJICOAHHUS.
OcuumiorpaMmsel (3aBUCUMOCTH CHJIBI TOKA U HAIIPSIKEHUS OT
BPEMEHH ) JUIS DJICKTPOMArHUTHBIX KOJICOaHMA.
Pe3onanc npu nocienoBaTeaIbHOM COEIMHEHUH PE3UCTOPA, KaTYIIKH
WHJYKTUBHOCTU U KOHJEHCATOPA.

8. Mojenb JIMHHUU 3JIEKTPOIIEPEAAUN.
Yuenuueckuii sxcnepumenm, nabopamopnuie pavomut

1. HccnenoBanue 3aBUCUMOCTH TEpHOJA MabIX KOJIeOaHUI Tpy3a Ha
HUTH OT JJIMHBI HUTU U MacCChI TPy3a.
HccnepoBanue mepeMeHHOro TOKa B IIEMM M3 IOCIEI0BATEIBHO

o vk wnN

2.

Konebarenpnas cuctema. CBOOOJHBIE KOJICOAHUS.
["apmonmnueckue konedanus. Kunematnueckoe U TMHAMUYECKOE ONMCAHUE.
DHEPreTUYecKoe ONMMCaAHUE (3aKOH COXPAHCHUSI MEXaHUYECKOU SHEPTUN). Bb16oo
OUHAMUYECKO20 ONUCANHUSL 2APMOHUYECKUX KONeDAHULL U3 UX IHEPemUiecKo20
U KUHEMAMUYECKO20 ONUCAHUSL.
Amnaumyoa u ¢haza konebanuu. Cés136 amniumyowvl Ko1ebaHutl UCXoOHOU
BEUUUHBL C AMIIUMYOAMU KOAeODAHULL €€ CKOPOCMU U YCKOPEHUS.
[lepuox u yactora konebanmii. [leproa Mabix cCBOOOAHBIX KOJICOAHHIA
MaTeMaTH4YecKoro MasiTHUKa. [lepros cBoOOIHBIX KOIeOaHH PYKMHHOTO
MasTHHUKA.
[lonsTHE 0 3aTyxaromux Kojebanusax. Beinyxkaennsle konedanus. Pesonanc.
Pe3onancHas kpuBas. BinusHue 3aTyxaHus Ha BUJI pe€30HAHCHOW KPHUBO.
ABTOKOJIEOAHUS

Texnuueckue ycmpoucmea u mexHono2udecKkue npoyeccyl. METPOHOM, Yachl,
Kayelln, My3bIKaJlbHble HHCTPYMEHTHI, ceficMorpad.

Hemoncmpayuu
1. 3anwnch K0JIE0ATENHHOTO IBUKECHUS.

2. HaOmroneHne HE3aBUCHMMOCTH TIEPHOJIa MaJIBIX KOJieOaHUM rpy3a Ha
HUTH OT aMIUTATY/IBI.

3. MHccnenoBanue 3aryxammmux KoJieOAaHWW M 3aBUCHMOCTH TIEPHOIY
CBOOOIHBIX KOJICOAHUH OT COTIPOTHBIICHUS.

4. WccrnenoBaHue KoJIeOaHHH TI'py3a Ha MAaCCHBHOW NPY)KHHE C IENbIO)
(GbopMHUPOBaHUS MPEACTABICHUH 00 MICaTBbHOW MOJEIH MPYKUHHOTO
MasiITHUKA.

5. 3aKoH COXpaHEHUs YHEPTUU IpU KoJeOaHUsIX Irpy3a Ha IPYKUHE.

6. HccnemoBanue BBIHYXICHHBIX KOJICOAHUH.

7. HaOmroneHue pe3oHaHca.

Yuenuueckuii sxkcnepumenm, nabopamopnsie pabomol, npaKmuKym

1. Usmepenue nepuoja CBOOOTHBIX KoJieOaHMit HHUTSHOTO)
U TIPY’)KUHHOTO MasiTHUKOB.

2. H3yyeHune 3aKOHOB JBMIKEHHs TeJla B XOJie KOJIEOAHUN Ha yIMPYyrom
oJIBECE.

3. H3yueHue IBUKEHUS HUTSHOTO MAasTHHUKA.

4. TIpeoOpazoBaHue SHEPTUHU B IPYKUHHOM MasiTHUKE.

5. HccnenoBanue yObIBaHHS aMIUTHTY/IbI 3aTYXaIOMIUX KOJIeOaHUH.
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COEIMHEHHBIX KOHJIEHCATOPA, KaTYIIKU U PE3UCTOPA.

6. HccnenoBanrie BEIHYKICHHBIX KOJICOAHMIA.

Tema 2. Inexkmpomacnummnole konevanusn (15 u)

KonebarenbHblil KOHTYp. CBOOOAHBIE AJIEKTPOMATrHUTHBIE KOJIEOaHUs
B HICAJILHOM KoJiebaTeibHOM KOHTYpe. Dopmyna Tomcona. Cesazb amnaumyost
3aps0a KoHOencamopa ¢ amnaumyooll CUlbl MOKa 8 KoebameibHOM KOHmYype.
3aKOH COXPAHEHHUs SHEPTUU B UJICAIBHOM K0JIeOaTeIbHOM KOHTYpE.
3aryxarouiye MEeKTPOMarHUTHbIE KosieOaHusl. BolHy X IeHHbIE
SJIEKTPOMArHUTHBIC KOJICOaHMSI.
[lepemenHbIN TOK. MOIIIHOCTH IEPEMEHHOTO TOKA. AMITITUTYAHOE
U IeHCTBYIOIEE 3HAUEHHUE CUIIBI TOKA M HAIIPSKEHUS TIPU pa3InyHON Gpopme
3aBUCUMOCTHU IIEPEMEHHOTO TOKA OT BPEMEHH.
Cunycoudanvhwiii nepemennslii mox. Pesucmop, konHoencamop u kamywka
UHOYKMUBHOCMU 8 YenU CUHYCOUOATbHO20 nepemMeHHo20 moka. Pezonanc mokoa.
Pesonanc nanpsowceHull.
Wneanpubiil Tpanchopmarop. [IponsBoacTBo, iepenaya u moTpedIecHue
PJIEKTPUYECKON SHEPIHUU.
OKOJIOTUYECKUE PHUCKH TIpU IPOU3BOJCTBE 3JIEKTpO3Hepruu. KynbTypa
WCITOJIb30BaHNUS AIEKTPOIHEPT UM B TOBCEAHEBHOM KU3HU.
Texnuueckue ycmpoiicmea u mexHoa02UYecKue npoyeccyl. dNEKTPUIECKUN
3BOHOK, T€HEpaTOp NEPEMEHHOTO TOKA, JIMHUU 3JIEKTpoIiepeaay.
Hemoncmpayuu
1. CBoGomaHbI€ 2JIEKTPOMArHUTHBIC KOJICOAHUS.
2. 3aBHCHUMOCTb YacTOThl CBOOOJHBIX KOJEOAHUW OT MHIYKTUBHOCTUH
€MKOCTH KOHTYpa.
OcuorpamMmbl 3J€KTPOMArHUTHBIX KOJICOaHU.
['enepatop He3aTyXaroUUX IEKTPOMArHUTHBIX KOJIeOaHHi.
Mopeinb 31eKTpOMarHuTHOrO reHepaTopa.
BrinyxaeHHbIe CHHYCOUAANbHBIE KOJIeOaHusl.
Pesucrop, KAaTylIKa  MHAYKTUBHOCTM W KOHJEHCAaTOp B LIENH
IIEPEMEHHOTO TOKA.
8. Pe3onanc mpu mocienoBaTeIbHOM COSAUHEHUN PE3UCTOPa, KATYIIKH
MHJIYKTUBHOCTU U KOHJIEHCATOPA.
9. VYctpoiicTBO U MpUHIUT ASUCTBUS TpaHChopMaTopa.
10. Mogenb TUHUY dIIEKTPOTIepEaayn.

No ok w

Yuenuueckuii sxcnepumenm, nabopamopmnsie pabomol, RPAKMUKYM
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1. W3yuenwue Tpanchopmaropa.

2. UccnenoBanue NepEeMEHHOTO  TOKa  4Yepe3  MOCJIe0BaTEeNbHO,
COCIMHEHHBIC KOH/ICHCATOP, KaTYIIKY M PE3UCTOP.

3. HaOmroneHune 3eKTPOMarHUTHOTO pe30HaHca.

4, HCCHGI{OB&HH@ pa6OTBI HCTOYHHKOB CBE€TAa B LICIIU MIEPCMCHHOTO TOKaA.

Tema 3. Mexanuueckue u 3n1ekmpomaznummsie 60JiHut (5 u)

Tema 3. Mexanuueckue u 3nexkmpomaznummste 60wt (10 u)

MexaHnyeckue BOJIHBI, yciaoBus pacnpocrpanenus. [lepuoa. Ckopocthb
pacnpocTpaHeHus U AJIUHA BOJHBI. [lonepeunblie u poa0IbHbIE BOJIHBL.
WNuTtepdepenius u nudpakius MexaHn4eckux BoJH. 3ByK. CKOpOCTh 3BYyKa.
I'pomkocTs 3ByKa. BeicoTa ToHa. TeMOp 3ByKa. DJIEKTPOMarHUTHbIE BOJIHBI.
YcroBust n3mydeHus 3JeKTPOMAarHUTHBIX BOJH. B3aumHas opueHTanus
BekTOpOB E, B, V B anekrpomarautHoii BosaHe. CBONCTBA 3JIEKTPOMArHUTHBIX
BOJIH: OTpa)X€HUE, MPEeIOMIICHHE, O pu3alus, Judpakuus, HHTepdepeHIus.
CkopocTb arieKTpoMarHuTHBIX BoJH. [lIkaa 3nekTpoMarHUTHBIX BOJIH.
IIpuMeHeHMe 3IIeKTPOMAarHUTHBIX BOJIH B TEXHUKE U ObITY. [IprHIIMIIBI
pPafgrOCBA3H U TeIEBUACHU. Pagronokanus. DIeKTpOMarHuTHOE 3arpsi3sHEHHUE
OKpYKarollen Cpeibl.

Texnuueckue ycmpoticmea u NpaKmuiyeckoe npumeHeHue: MY3bIKAJIbHBIE
MHCTPYMEHTHI, YJIbTPA3BYKOBasl IMarHOCTHKA B TEXHUKE U MEIULIMHE, pajap,
pagronpuEMHUK, TEIEBU30D, aHTeHHA, TeledoH, CBU-neup.

Jemoncmpayuu

1. OOpa3oBaHHe U PaACHPOCTPAHEHHE IMOMEPEUYHBIX M IMPOJOJIbHBIX
BOJIH.
Konebmromieecs Tesno kKak HCTOUHUK 3BYKA.
HaOmonenue oTpakeHus 1 MpenoMIICHUS] MEXaHUYECKUX BOJTH.
Habmronenue unrepdepeHnu u qupakiini MeXaHn4ecKUX BOJIH.
3BYKOBOM pPE30HAHC.
Habmronenue cBsi3u rpOMKOCTH 3ByKa U BBICOTHI TOHA C aMILITUTYAON
Y 9acTOTON KOJIEOaHHIA.
UccnegoBanue CBOMCTB 3JIEKTPOMArHUTHBIX BOJIH: OTpaKE€HUE,
MpeioMIIeHUE, ONIApU3aIus, Tudpakius, UHTephepeHIHs.

o vk W

MexaHu4ecKre BOJHBI, YCIOBUS UX pacripocTpanenus. [lonepeunsie
W TIPOJI0JIbHBIE BOJIHEI. [lepro, CKOpoCTh paclipoCcTpaHeHuUs U JUIMHA BOJTHBIL.
CBoiicTBa MEXaHMYECKUX BOJIH: OTPAKECHHE, TIPEIOMIICHNE, HHTEPhEPESHITUS
U udpakuus.
3Byk. CkopocTh 3ByKa. [ poMKocTh 3ByKa. BeicoTa ToHa. TemOp 3ByKa.
[IIymoBO€ 3arpsi3HEHHE OKPYKAIOIIEH CPEIbI.
DIIEKTPOMArHUTHBIE BOJHBL. Y CJIOBUS U3TYUEHUS JIEKTPOMArHUTHBIX BOJIH.
B3anMHas opueHTaIs BEKTOPOB B 3JIEKTPOMArHUTHON BOJTHE.
CBoiicTBa 31€KTPOMarHUTHBIX BOJIH: OTPa)KeHUE, MpeIoMIICHUE, TOJSIpU3aliys,
unTepdepenus u qudpaxmus. [llkana snekrpoMarHuTHEIX BoJH. [IpuMenenue
SJIEKTPOMArHUTHBIX BOJIH B TEXHUKE U ObITY. [IpuHIIUIIBI paguocBsi3u
1 TeneBuAcHusA. Paguonokanus. DJIEKTPOMarHuTHOE 3arpsi3HEHNE OKPYKaroIen
Cpelibl

Texnuyeckue ycmpoucmea u npakmuyeckoe npuMeHeHue. MY3bIKaJIbHbIE
UHCTPYMEHTHI, pajap, paJuonpuéMHUK, TEJIEBU30p, aHTeHHa, TenedoH, CBYA
neyvb, YITPA3BYKOBAs AUATHOCTUKA B TEXHUKE U MEIUIIMHE.

Hemoncmpayuu

1. OO6pa3oBaHuE U PACIPOCTPAHEHUE MTOTIEPEUHBIX U NPOJIOJIbHBIX BOJIH.

2. Konebumomieecs Te10 Kak HCTOYHUK 3BYKA.

3. 3aBUCHMOCTb JJIMHBI BOJIHBI OT YaCTOThI KOJICOAHHH.

4. HabmoneHue oTpaxxeHHs U IPeIoMIICHUS] MEXaHUYECKUX BOJIH.

5. Habmonenue nnrepdepeHuu u 1uppakiui MEXaHHYECKUX BOJIH.

6. AKycTHYECKUI pe30HaHC.

7. CpolicTBa ynbTpa3ByKa U €ro IpUMEHEHHE.

8. HabmioneHue cBsi3u TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIUTYAOMN
U YaCTOTON KOJIeOaHUH.

9. MHccnenoBanue CBOMCTB DJIEKTPOMArHUTHBIX BOJIH: OTpPaKEHHUE,

npegoMIIeHUE, oJisipu3anus, 1uppakuus, MHTepdepeHus.
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10. O6HapyxeHue HHPPAKPACHOTO U YIABTPA(YUOIETOBOTO U3ITYUCHUH.
Yuenuueckuii sxcnepumenm, nabopamopnsie paGomolt, npaKmuKkym
1. W3ydenue napameTpoB 3BYKOBOI1 BOJIHBI.
2. V3yueHwe pacmpoCTpaHEHHUS  3BYKOBBIX
IPOCTPAHCTBE.

BOJIH B 3aMKHYTOM|

Tema 4. Onmuxa (10 u)

Tema 4. Onmuxa (25 u)

I'eomerpuueckas ontuka. [IpsimosHeHOE pacipOCTpaHEHUE CBETA B
OHOPOHOM cpere. Toueunblii ICTOUHUK cBeTa. JIyd cBera.

OtpaxxeHnue cBeta. 3akOHbI oTpakeHusl cBeTa. [locTpoenue n3o0paxkeHuil B
IJIOCKOM 3€pKajie.

[Ipenomiienne cBera. 3aKOHBI MPETOMIICHHS CBeTa. AOCOJIIOTHBIN MTOKA3aTelb
npenomiieHud. [lonHoe BHyTpeHHee oTpaxkeHue. lIpenenbHelil yro nojaHoro
BHYTPEHHETO OTPaXKEHHUS.

Hucnepcus ceera. CinoxHbIi coctaB 6emmoro ceta. [[Bet. CobGuparoriue u
pacceuBaroIIfe JTUH3bI.

Tonkas nuH3a. POKYCHOE pACCTOSTHUE U ONTHUYECKAs CHJIa TOHKOM JIMH3BI.
[TocTpoenne n3o0pakeHU# B COOMPAIONINX M paCCEUBAIOITUX JINH3AX.
dopmysia TOHKOM JIMH3BL. Y BEJIMUECHHE, JaBAEMOE JIMH30M.

[Ipenensl IPUMEHUMOCTH TEOMETPUUYECKOU ONITHKH.

Bonnosas ontuka. UnTepdepenius cBera. KorepeHTHbIC HCTOYHHKH.
YcnoBust HAOMIOACHNU MAKCUMYMOB U MUHIMYMOB B HHTE€P(EepEeHIINOHHON
KapTUHE OT JIBYX CHH(}a3HBIX KOT€PEHTHBIX HCTOYHUKOB.

Hudpakuus ceta. Judpaximonnas pemérka.

YcnoBue HaOMIOIEHNS TTIaBHBIX MAKCUMYMOB TP TaJICHUN
MOHOXPOMAaTHYECKOTO CBETa Ha AU(PPAKIIMOHHYIO PEUIETKY.

[Tonsipuzanus cBera

Texnuueckue ycmpoucmea u npaKkmuieckoe npuMeHeHue: OYKH, IyIa,
¢doroanmapar, IPOEKIMOHHBIIN anmapaT, MUKPOCKOI, TEJIECKOI, BOJIOKOHHAs]
OITUKA, TU(PPAKIIMOHHAS PEIIETKA, OJISPOUI.

emoncmpayuu

1. IlpsamosnHeWHOE PACIPOCTPAHEHHUE, OTPAKEHHUE U IIPEIIOMIICHUE
ceeta. OnTuyeckue npudopsI.
ITonHoe BHyTpeHHEE OTpaskeHHue. Moens cBeToBOA.
HccnenoBanue cBOMCTB M300paKeHNUH B JIMH3AX.

[IpssMOSIMHENHOE pacpOCTpaHEHUE CBETA B OAHOPOIHOM cpene. Jlyd ceera.
Toueunslit HCTOUHMK cBeTa. OTpa’keHUE CBeTa. 3aKOHBI OTPAKEHUS CBETA.
[TocTpoenue n3oOpaxkeHui B Iiockom 3epkane. Chepuueckue 3eprana.
[Ipenomienne cBeTa. 3aKOHBI MPETOMIICHHS CBeTa. AOCOTIOTHBIN TTOKa3aTelb
npenomiieHusi. Omuocumenvhwlli nokazamensb npenomienus. Illocmosncmeo
yacmomel ceema u COOmMHouleHue ONIUH 80JIH NPU nepexooe
MOHOXPOMAMUYECKO20 C8ema uepe3 2panuyy pazoena 08yxX Onmu4ecKux cpeo.
X00 nyueti 6 npusme. Jluctiepcus ceera. CroxkHbIN cocTaB Oenoro cera. [[Ber.
[TomHOEe BHyTpeHHEe oTpakeHue. [IpeaenbHbIi yroa nNoJIHOrO BHYTPEHHETO
otpaxenus. Cobuparowjue u pacceugaroujue nun3vl. Tonkas nunza. @okycHoe
PAcCTOSIHUE U ONITUYECKasi CHJ1a TOHKOM JIMH3HI.

3asucumocms oKycHO20 paccmosiHus MOHKOU chepuueckoti TuH3bl om eé
ceomempuu U OMHOCUMENILHO20 NOKA3AMeNs NPeloMAEHUS.

dopmysia TOHKOU JIMH3bL. Y BETUYEHUE, TaBAEMOE JIMH30M.

X00 nyua, npoweduteco 1uH3y 00 NPOU3BOTbHBIM Yea0M K €€ 2NABHOU
onmuueckoti ocu. Ilocmpoenue uzoopasxiceHuti mouku u ompe3Ka npsamou

8 cOOUpaOWUX U pacceu8arujux TUH3Aax U Ux CUCeMax.

Onmuueckue npubopul. Paspewarowas cnocoonocms. I naz kak onmuyeckas
cucmema.

[Ipenenbl NPUMEHUMOCTH T€OMETPUYECKOI ONITUKH.

Bonnosas ontuka. IHTepdepenius ceera. KorepeHTHbIE HICTOUHUKH. Y CIIOBHS
HAOII0ICHHS] MAKCUMYMOB 1 MUHUMYMOB B HHTEP(PEPEHIIMOHHON KapTHHE OT
IBYX KOT€PEHTHBIX UCTOYHHUKOB. [I[puMephl KilaccuueckuX HHTEPPEePEeHITMOHHBIX
CXEM.

Judpakuus cera. udpakunonHas pemeérka. Y caoBue HaOM0eHUs TTIaBHBIX
MaKCHMYMOB TIpH TaJICHUU MOHOXPOMATUYECKOTO CBEeTa Ha AUPPAKIIMOHHYIO
pPELIETKY.

[Tonsipuzanus ceeta

Texnuueckue ycmpoﬁcmea U mexHoaocu4eckue npoyeccovl. OYKH,

nyna,
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Mozenu MUKPOCKOTIa, TEJIECKOTIa.
Habmonenue naTepdepeHIinm cBera.
Habmonenue mudpakuu cera.
HaGmoienue mucnepenu cBeTa.
[TonydyeHue creKkTpa ¢ MOMOIIbIO TPU3MBI.

©® N ;s

10. HaGnronenue nossipus3anny CBETa.
Yuenuueckuit skcnepumenm, nabopamopnvie pabomut
1. HM3mepeHue nokaszaresns NpeIoMIIeHHs CTEKIA.
2. HccnenoBanue cBOMCTB M300paKeHU B JIMH3aX.
3. HaOmronenue qucrepcuu cBeTa.

[Tomy4yeHune criekTpa ¢ mMOMOUIbI0 TU(PPAKINOHHON PEIIETKH.

HepucKoT, (oToanmapaT, MUKPOCKOII, MPOCKIIMOHHBIA amnmapar, MpocBeTICHUE

OTITUKH, BOJIOKOHHAS ONTHKA, TU(PAKIUOHHAS PEHIETKA.
Hemoncmpayuu
1. 3akoHBI OTpaXeHHUS CBETA.
HccnenoBanue npesomMIIeHUs CBETA.

2
3. HaOmoneHnue noHOro BHYTPEHHET0 OTpaXkKeHUs. MoJ1elb CBETOBOA.
4. HccnenoBaHue X0/1a CBETOBBIX IIyYKOB 4epe3 MIIOCKONApaIENIbHYIO

IUTACTHUHY U TIPU3MY.

5. MHccnenoBaHnue CBOMCTB M300paKEHH B JIMH3AX.
6. Mojenu MUKPOCKOIIa, TEIECKOIIa.

7. HaGmronenue nHTEpPEpEeHIINM CBETA.

8. HaOmoneHue 11BETOB TOHKUX IUVIEHOK.

9. HabGmoaeHue AuQpakiuy CBETA.

10. Uzyuenme nqudpakimOHHON PEIIETKH.

11. HabGmronenue qudpakiiMOHHOTO CIIEKTpa.

12. HabGnrojeHue TUCTIEPCHH CBETA.

13. HaGmroneHue nosasipu3aiiy CBeTa.

14. [IpumeHeHue NoJIApOUIOB I U3yUCHHS] MEXaHUUECKUX HapsKEeHUN

Yuenuueckuii 3xcnepumenm, naéopamopnsie pabomul, npaKmMuUKym
1. U3mepenue nokasaress NpeoMICHUS CTEKIA.

o

(Ha MpUMepe KUIKUX JIMH3).
H3mepenune GpoKycHOTO pacCTOSIHUS pACCEUBAOIHX JIHH3.

[Tonyuenue u3o0OpakeHus B CUCTEME U3 IBYX JIMH3.
KoHcTpyrnpoBaHue Te1ecKOMMYecKuX CUCTEM.

©®NOo O~ W

I/I3yquI/Ie nojsipu3anuu CBCTA,
JUDJICKTPHKA.

9. MU3yuenue uHTEphepeHIINH JIa3ePHOTO N3TydEeHHS Ha IBYX IIESX.

10. Habmroienue qucrnepcu.

11. Habmroienue u uccieaoBanue Au(ppakiinoOHHOTO CIEKTpa.

12. 3mepenue AIMHBI CBETOBOM BOJHBI.

13. Ilonyyenue coekTpa U3Iy4EHUS
TU(PPAKIIUOHHON PEIIETKH.

CBCTOAMOAa IIpH

HccnenoBanue 3aBUCUMOCTH (DOKYCHOTO PACCTOSIHUSI OT BEIIECTBA

HOHy‘lCHI/Ie I/I306pa>KGHI/IH B CUCTEMC U3 IIJIOCKOI'O 3€pKajia U JIMH3BbI.

Habmronenue nudpakuuu, nHTEpQEepeHIINN U TOISpU3alUU CBETA.
OTPaXEHHOTO OT TOBEPXHOCTH

IIoMoOIIH
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PA3JIEJI 6. OCHOBBI CITELINAJILHOM TEOPUN
OTHOCUTEJILHOCTH (4 u)

PA3JIEJ1 6. OCHOBBI CIIELIUAJTIbHOM TEOPUM OTHOCUTEJIbHOCTHU
(5 4)

Tema 1. Ocnogvr CTO (4 u)

Tema 1. Ocnosvt CTO (5 u)

['panuIBl TPUMEHUMOCTH KJIIACCUYECKOU MeXaHUKH. [TocTynaTel
CIIELIMAIBHON TEOPUU OTHOCUTEIBHOCTU: HHBAPUAHTHOCTh MOAYJSI CKOPOCTH
CBETa B BaKyyMe, IIPUHIIUII OTHOCUTEIHHOCTH DUHIITEITHA
OTHOCHUTENBHOCTH OJTHOBPEMEHHOCTH. 3aM€eUIEHUE BPEMEHU U COKpAaIllEeHUE
JUTUHBI.

DHEeprusi ¥ UMITYJIbC PEISITUBUCTCKOMN YaCTHUIIBI.

CBs13b MaCCHI C SHEPTUEH U UMITYJIECOM PENIATUBUCTCKON YaCTHIIBI. DHEPTHS
MOKOS

['paHuIIBI IPUMEHMMOCTH KJIACCUYECKON MeXaHUKH. [locTynaTel criennanbHON
TEOPUHU OTHOCUTEIIBHOCTH.
[IpocTpancTBeHHO-BpeMeHHOM nHTEpBalL. [Ipeobpazoanus Jlopenua. YcnoBue
NPUYUHHOCTU. OTHOCUTENBHOCTh OJJHOBPEMEHHOCTH. 3aMeJIEHUE BPEMEHU
Y COKpAILlCHUE JIJIUHBI.
DHEprus U UMITYJIbC PEISATUBUCTCKOM YaCTUIIBI.
CBs13b Macchl C SHEPrHeN U UMITYJIbCOM PEISITUBUCTCKON YaCcTULbI. DHEPrUs
MOKOSI
Texnuueckue ycmpoucmea u mexHoI02U4ecKue npoyeccol.
MPUEMHHKH, YCKOPUTEIH 3apsyKEHHBIX YaCTHII.
Yuenuueckuii s9xcnepumenm, nabopamopnvie padomul, npaKmuKym
OnpeneneHre UMIyJAbCAa UM OHEPTHMHM  PEISTHUBUCTCKUX  YaCTHUIL
¢doTorpadusM TPEKOB 3apsKEHHBIX YACTHUI] B MATHUTHOM TIOJIE).

CITYTHHUKOBBIC

(o]

PA3JIEJI 7. KBAHTOBA ®U3UKA (15 u)

PA3/IEJI 7. KBAHTOBA S ®U3UKA (25 )

Tema 1. Inemenmut keanmoeoit onmuxu (6 u)

Tema 1. Kopnyckynapno — 6é0.1n060it oyanuszm (15 u )

®otonbl. ®opmyina [1nanka cBsi3u sHEPTUH (OTOHA C €TO YACTOTOU. DHEPTHS
U uMnynbc GpoToHa

OTtkpeiTue u uccienoBanue porodrpdexra. OnbiThl A. I'. CTosieToBa. 3aKOHBI
dboTtorddekra. YpaBuenue DitnimreitHa a1 hotodddekra. «KpacHas
rparuiay potodddekra. JlaBnenue ceera. Onbite [1. H. JIebenena.
XHUMHYECKOE IEHCTBUE CBETA.

Texnuueckue ycmpoticmea u npakmuieckoe npumeHnerue: pOTOIIEMEHT,
dboTonaTUMK, CoIHEUHAs OaTapesi, CBETOIUO/I.

Hemoncmpayuu
@013 eKT Ha yCTaHOBKE C IUHKOBOM MIACTUHOM.
HccnenoBanue 3ak0HOB BHELTHEro GoTodhpexTa.
Ceerouos.
Counneunas Oatapes.

s wnN e

PaBHOBeCHOE TeIIOBOE M3Ty4YeHHE (M3TyICHHE a0COTIOTHO YEPHOTO TEJIa).
3akoH cMemenna Buna. ['nnoreza M. [lnanka o kBaHTax.
®DoTOHBI. DHEPTHSI U UMITYJILC (POTOHA.
dotordext. Onbitel A. I'. Cronerosa. 3akoHbl poTodrPdekra. YpaBHEHUE
OitHmreiHa 11 porodddexra. «Kpacnas rpanuna» porosddexra.
JlaBienue cBeta (B 4aCTHOCTH, JAaBJIEHUE CBETa HA aOCOJIOTHO MOTJIOLIAIOIIYIO
1 abCOTIOTHO OTpakarolyro nosepxHocts). OmnbiTel I1. H. JIeGenena.
BosHoBbIe cBoMcTBa yacTull. Bosnbl ne bpoins. Jliuna Boausl ae bpoitis
U pa3Mephl 001aCTH JIOKAIU3AIMH JBMKYIIelcs yacTulbl. KopyckynspHo-
BOJIHOBOH nyanu3M. Jludpakuus 371eKTPOHOB Ha KpUCTaJLIax.
Crnenuduka n3mMepenuit B Mukpomupe. CooTHOLIEHHS HEONpeAeaEHHOCTEN
["eiizenbepra
Texnuyeckue ycmpoiucmea U mexHOI02UYeCKUe Npoyeccvl. CIEKTPOMETD)
doTorneMeHT, (POoTOmATUMK, TYHHENBbHBIH MHKpPOCKOM, COJHeuHas OaTapes)
CBETOIUO/I.
Hemoncmpayuu

1. ®oTorddext Ha ycTaHOBKE C IUHKOBO MIIACTUHOM.
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HccnenoBanue 3ak0HOB BHemIHEro Gotodddexra.
3. MHccrenoBanue 3aBUCMMOCTH COTPOTHUBIICHHUS MOJYIPOBOJIHHUKOB OT
OCBEILIEHHOCTH.
4. Cseroauo.
5. Conneunas GaTtapes.
Yuenuueckuii sxkcnepumenm, nabopamopnsie paGomol, npaKmuKkym
1. HUccnenosanue poTopesucropa.

2. W3mepenume mocrossHHOW IlimaHka Ha OCHOBE WCCIEIOBAHUS
doTorpdexra.
3. HccrnenoBanme 3aBHCMMOCTH CHJIBI TOKa Yepe3 CBETOMMOJ OT

HaITPsSoKCHU .

Tema 2. Cmpoenue amoma (4 u)

Tema 2. Duszuka amoma (5 u)

Mogens atoma Tomcona. OnbiTel Pesepdopaa mo paccesHUIO o-4acTHII.
[Tnanerapnas monens atoma. [loctynarsr bopa.
W3nyuenue u nornomieHre GOTOHOB MPH MEPEX0e aToMa C OJTHOTO YPOBHS
SHepruu Ha Apyroil. Buasl ciektpoB. CrieKTp ypOBHEN SHEPTUU aTOMa
BOJIOPOJA.
BosHoBsIe cBoiicTBa yacTuil. BonHel e bpoiinsa. KopnyckynsipHO-BOTHOBOM
yaliu3M.
CHOHTaHHOE U BBIHYX/ICHHOE U3JIy4€HUE
Texnuueckue ycmpoiicmea u npakmudeckoe npumerenuye: ClieKTpaabHbIA
aHayn3 (CIEKTPOCKOM), Jia3ep, KBAHTOBBII KOMITBIOTED.
Jemoncmpayuu
1. Monuens onbiTa Pezepdopaa.
2. OmnpeneneHue JUIMHBI BOJIHBI JIa3epa.
3. HaOGnronenue nuHEeHYATHIX CIEKTPOB U3ITYUYCHUS.
4. Jlazep.
Yuenuueckuit sxcnepumenm, nabopamopnvie padomut
1. HaOmronenue nMHEHYaToOro CeKTpa.

OMNBITHI TIO UCCTIEAOBAHUIO CTpOeHUs aToMa. [ImaneTapHast Moiesnb aToma
Pesepdopna.
[Toctynater bopa. Mznydenue u norsiomenrne GoTOHOB MPU MIEPEX0J1e aTOMa
C OJIHOTO YPOBHS SHEPIUU Ha APYTOW.
Buapl ciektpoB. CieKkTp ypOBHEM SJHEPTrUM aToMa BOJIOPOIa.
CnoHTaHHOE Y BBIHY)XJACHHOE H3Iy4YeHue cpeta. Jlazep
Texnuueckue ycmpoticmea u mexHoa02uieckue npoyeccwvl. CIEKTPaIbHbIN
aHaJIN3 (CIIEKTPOCKOIT), JIa3ep, KBAHTOBBIN KOMIIBIOTEP.
Hemoncmpayuu
1. Monuens onbita Pezepdopna.
2. HaOmroneHue TMHEHYAThIX CIIEKTPOB.
3. YcTpoiicTBO U AelicTBHE CUETYMKA HOHU3UPYIOIINX YaCTHII.
4. Omnpenenenve ATUHBI BOJHBI Ta3€PHOTO U3ITYYCHHUS.
Yuenuueckuii sxcnepumenm, nabopamopnvie padomol, RPAKMUKYM
1. HabGmroneHue JIMHEHYAaTOTO CIIEKTpa.
2. HccnemoBaHue cCHekTpa pa3pekeHHOTO
U U3MEpeHHe MocTosHHO# Punbepra.

aTOMapHOro  BOJOPOJA

Tema 3. @uzuka amomnozo aopa u 3nemenmaphvix yacmuy (54 )

Tema 3. @uzuka amomnozo saopa u 3n1emenmaphupix yacmuy (5 u)

OKCIIEpUMEHTBHI, T0Ka3bIBAIOLINE CIOKHOCTh CTPOEHUS siipa. OTKpBITHE
panuoaktuBHOCTU. OmnbITHI Pe3epdopaa 1o onpeneneHuio cocTaBa
pasmoaKkTUBHOrO n3mydeHus. CBoicTBa anbda-, 6eTa-, raMMa-u3IIydeHHUs.

Hyxnonnast mozaens siipa ['eitsen6epra—LlBanenko. 3apsn saapa. MaccoBoe
quciio sapa. M3oromnsl.

PanoakTuBHOCTH. Anb(a-pacnaa. DIeKTPOHHBIHN U MO3UTPOHHBIN OeTa-pacna.
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BnusiHue pagnoakTUBHOCTH Ha KUBbIE OpraHu3Mbl. OTKpBITHE TPOTOHA U
Hertpona. Hykionnas mojens sjipa ['eiizen0epra—ILlBanenko. 3apsi spa.
MaccoBoe uncio siapa. Mzotonsl. Anbda-pacnan. DIeKTPOHHbIN U
MO3UTPOHHBIN OeTa-pacnal. 'aMmMa-u3iaydyeHrne. 3aKOH pajiiOaKTUBHOTO
pacmazia. JHeprus CBS3HM HYKIIOHOB B siyipe. SnepHbie cuibl. JlepekT Macchl
sapa. SAnepHsie peakuun. JlesieHue u CuHTe3 Saep. S aepHblil peakTop.
TepmosinepHslii cunTes3. [Ipobiembl U IEPCIEKTUBDI SAEPHON SHEPTETUKH.
DKOJIOTUYECKHE aCIIEKTHI SIIEPHON SHEPreTUKHU. DIIEMEHTapHbIE YaCTHUIIbL.
OTKpbITHE TO3UTPOHA. MeTOo/1bI HAOIOIEHUS U PETUCTPALIUU 3JIEMEHTAPHBIX
yactull. DyHnamentanbHbie B3auMoieicTBrs. EquncTBo dhusmaeckoit
KapTUHBI MUpa
Texnuueckue ycmpoucmea U NPAKMUYECKoe NpUMeHeHUe:
KaMmepa BunbcoHa, siiepHbIi peakTop, aroMHast OomOa.
Hemoncmpayuu
1. CuéT4MK MOHU3HUPYIOUIUX YaCTHULI.
Yuenuueckuii sxcnepumenm, nadopamopnuie pabomut
1. HccnenoBaHnue TPEKOB YacTHII (110 TOTOBBIM (poToTrpadusm).

JO3UMETP,

["amma-u3inydeHue. 3aKoH palnOaKTUBHOTO pacnaja. PaauoakTuBHbIE H30TOIIbI B
npupoie. CBoMCTBAa MOHU3UPYIOLIETO U3TyueHUs. BinsHue painoakTUBHOCTH
Ha JKUBbIe Opranu3mbl. EctecTBennsbiii pon uzmyuenus. Jlo3umerpus.
DHeprus CBsI3U HYKJIOHOB B sifipe. SnepHbie cuibl. [ledexT macesl sapa.
Anepusie peakuuu. [enenue u cunres sep. Anepusie peakropsl. [IpoOiemsl
YIPaBIISIEMOTO TEPMOSIIEPHOTO CUHTE3a. DKOJIOTMYECKUE aCTIEKThl Pa3BUTHUS
AIEPHOM DHEPTeTUKU. METO bl pETHCTPALlU U UCCIIEA0BAaHUS DIEMEHTAPHBIX
yacTull. DyHnameHTanbHble B3aUMOACHCTBYS. bapuoHbl, ME30HBI U JICIITOHBI.
[IpencraBnenue o CrangapTHON Mojienu. KBapk-TirooHHAst MOIENb aJpOHOB.
®dusuka 3a npeaenamu CtangapTHO Mojenu. TéMHas MaTepus U TEMHas
SHeprus. EnnHCTBO QU3nueckoil KapTUHBI MUPA.

Texnuueckue ycmpoticmea u mexHoio2udeckue npoyeccol: JO3UMETP, KaMepd
Bunbcona, saepHBI peakTop, TEpMOSIEPHBIA peakTop, aromMHas OomoOa,
MarHUTHO-PE30HaHCHAasi ToMorpadus.

Yuenuueckuii s3xcnepumenm, nabopamopnsie padomul, npaKmuKym

1. HccnemoBanue TpeKoB YacTuil (TI0 TOTOBEIM (oTorpadusim).
2. HccnenoBanue paguoakTUBHOTO ()OHA C HCIIOJIB30BAHUEM JIO3UMETPA.
3. H3ydenue normiomieHus OeTa-4acTUIl ATFOMUHHAEM.

PA3JIEJI 8. DJIEMEHTbBI ACTPOHOMUUN U ACTPODU3UKU (7 u)

PA3/IEJI 8. OJIEMEHTbBI ACTPOHOMUUN U ACTPODPU3UKU (12 )

Tema 1. Dnemenmot acmpogpuzuxu (7 u)

Tema 1. Inemenmot acmpogpuzuxu (12 u)

Dtanbl pa3BUTHUS acTpoHOMUU. [IpuKiiaHOe 1 MUPOBO33PEHUYECKOE 3HAUEHUE
actpoHoMuu. Bun 3B€3mHoro HeOa. Co3Be3aus, SpKue 3BE3/IbI, TUIAHETHI,

nx Bugumoe nprkenne. Comaeuynas cucreMa. Conaite. ConmHeuHas
aKTUBHOCTb. McTounuk snepruu CostHia U 3BE3/1. 3BE3/1bl, UX OCHOBHBIC
XapaKTepUCTUKU. J{narpamMma «CeKTpalibHbIN KIacC — CBETUMOCTBY. 3BE3 bl
IJIaBHOM IMOCIEI0BATENLHOCTH. 3aBUCHMOCTE «MAacca — CBETHMOCTEY

JUIst 3BE3]] TJIaBHOM NOCIIE0BATENbHOCTH. BHYTpeHHEe cTpoeHue 3BE3 .
CoBpeMeHHbIe TPEICTABIICHUS O POUCXOKACHUH U 3BooLMU CoJHIIA U
3BE3]1. DTanbl )KU3HU 3BE3]I.

Muneunsiii [1yre — Hama ["anakruka. [Tosnoxxenue u npmxenue CoJiHIa B
lNanaktuke. Tunbl raakTuk. PaguoranakTuky u kBazapbsl. YEpHbIE JbIPHI B
spax ranakTuk. Becenennas. Pacumpenue Beenennoit. 3akon Xa66ua.
Pazberanue ranaktuk. Teopus bonbioro B3peiBa. PenukToBOE H3IydeHue.
MacmtaGHast ctpykrypa Beenennoil. Meraranakruka. Hepeménnsie

DTanbl pa3BUTHs aCTPOHOMHUH. [IpHUKIaHOE M MEPOBO33PEHUECKOE 3HAUCHHE
acTpoHOMHUH. [I[pUMEHNMOCTB 3aKOHOB (DPU3HKH I OOBSICHEHUS TIPUPOIBI
KOCMHYECKHX 00BEKTOB.

MeTo1bI ACTPOHOMUYECKHUX HccienoBanuidi. COBPEeMEHHBIC ONITHYCCKUE
TEJICCKOIIbI, PaIHOTEIICCKOIIBI, BHEaTMOC(hEepHast aCTPOHOMHSI.

Bun 3Bé31H0T0 HebOa. Co3Be3us, s(pKue 3BE31bl, IUIAHETHI, UX BUIUMOE
TIBIJKEHHE.

CoJiHeYHas cUCTeMA.

Comnnue. ConHeunast akTUBHOCTh. McTounuk sneprun CosiHIA U 3BE3]L.

3BE3/1bI, UX OCHOBHBIE XapaKTePUCTUKH. J[narpaMmma «CreKkTpalbHbIi K1ace —
CBETUMOCTB». 3BE3/bI TJIaBHOM MOCIEIOBATSILHOCTH. 3aBHCUMOCTD «Macca —
CBETUMOCTb) JJIs 3BE3/1 [IaBHOM MOCIeA0BaTeIbHOCTU. BHYTpeHHEE CTpoeHue
3BE3/1. COBpeMEHHBIE MTPEACTABICHUS O MPOUCXOKICHUU U 3BoJIIOLMK COoJHIA U
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npoOsIeMBbl aCTPOHOMUH.
Yuenuueckue naoniooenus
1. HaOnromeHuss HEBOOPYXKEHHBIM TJA30M C  HUCHOJb30BAHUEM
KOMIBIOTEPHBIX ~ MPHJIOKEHUH [UIS  ONPEACTICHUS  IOJIOKEHHS]
HEOECHBIX OOBEKTOB HAa KOHKPETHYIO IaTy: OCHOBHBIE CO3BE3[IHs]
CeBepHOro noymapus ¥ sipkue 3BE3/1bl.
2. Habmopenus B Teneckon JIynsl, mnaner, Mieunoro [Tyru.

3BE3/1. DTarbl )KU3HU 3BE3I.
Mueunslii [1yrs — nHama 'anaktuka. Ilonoxenue u nuxenne ConHua B
["amakTuke. Tunel ranaktuk. Paguoranaktuku v kBasapsl. UEpHbIE AbIPHI B
sapax ranakTuk. Beenennas. Pacummpenne Beenennoii. 3akon Xa66ia.
Paz6eranue ranaktuk. Teopus bosbiioro B3peiBa. PennkToBoe usimydeHue.
MacitabHas cTpykrypa Beenennoit. Meraranaktuka.
Hepeménusie npobaeMbl aCTpOHOMHUHT

Yuenuueckue naoniooenua:

1. HaGmronmenust  3BE3THOTO Heba  HEBOOPYXEHHBIM rJ1a30M
C HUCIOJIb30BAHUEM KOMIIBIOTCPHBIX HpI/IJ'IO}KeHI/Iﬁ AJI onmpeacICHU S
MOJIOKEHNs HEOECHBIX OOBEKTOB Ha KOHKPETHYIO JaTy: OCHOBHBI|
co3Be3anss CeBepHOTO MONyIapus U SIPKUe 3BE3IBI.

2. HaGmromenust B Temeckon JIyHBI, TUTaHET, TYMaHHOCTEH W 3BE3HBIX

CKOIUICHUH.

OUBNYECKNU I[TPAKTUKYM (16 gacoB)

Cnocobvl  usmepenust usuuecKux BeluyuH C UCNOIb308AHUEM — AHATIO208bIX
U YUGhposvix UIMEPUMETLHBIX NPUOOPOS U KOMNBIOMEPHBIX OAMYUKOBbIX CUCTNEM.
Abcontomuvle u omHocumenbHvle NOSPEUHOCIU USMEPEHULL PUIUUECKUX GEIUYUH.
Oyenka epanuy nocpeutHocmell.

Ilposedenue KoceenHvix usmepeHull, UCCIe008aHUN 3A8UCUMOCTEN
Quzuueckux senrunut, NPosepKa NPEOIONCEHHbIX 2unomes (8blO0p u3z pabom,
ONUCAHHBIX 8 MEeMAMUYECKUx pazoenax « Yuenuueckuil sKkcnepumenm,
J1a60pamopHvle padbombsl, NPAKMUKYMY).

OBOBHIAIOHIEE ITOBTOPEHUE (4 1)

OBOBIIAIOHIEE ITOBTOPEHMUE (15 u)

Pousb ¢pu3uKu 1 aCTPOHOMUM B SKOHOMHUYECKOM, TEXHOIOIMYECKOH,
COLIMAJIBHOM U 3THUECKOM cepax AeATeNbHOCTH YeI0BEKa; POJIb U MECTO
(GU3MKN ¥ aCTPOHOMHMHU B COBPEMEHHON Hay4yHOW KapTUHE MUPA; POJIb
¢u3nyeckoit Teopuu B GopMUPOBAHUM MPEACTABIECHUH 0 HPU3NIECKON
KapTHHE MUPa, MECTO (PU3NUECKOI KapTHUHBI MUpPa B OOIIEM Py
COBPEMEHHBIX ECTECTBEHHO-HAYUHBIX MIPEICTABICHUM O IPUPOIE

O06o00611eHe U cUcTeMaTU3aLus COIepKaHMs Pa3/iesioB Kypeca «MexaHuKay,
«MonekynspHas GU3UKa U TEPMOJAUHAMUKAY, «DIEKTPOANHAMUKAY,
«Konebanus u BoaHb, «OCHOBBI CHIEIUATBHOM TEOPHUH OTHOCUTEIILHOCTHY,
«KBaHToBas Qpuznka», «IEMEHTbl ACTPOHOMUH U aCTPOPHUIUKI.
Ponp (¢u3uMku W acTpOHOMMM B HSKOHOMHYECKOW, TEXHOJIOTHYECKOM,
COLIMAIBHOM W 3THYECKOM cdepax NesTeTbHOCTH YEeNIOBEKa; POJIb U MECTO
(GU3UKNM U acCTPOHOMHHM B COBPEMEHHOM HAayyHOW KapTHHE MHpa; 3HAUEHUE

OHHC&TGHBHOﬁ, CI/ICTeMaTI/I3pr101HCI>'I, O0OBSICHUTEIILHOM HHpOFHOCTI/I‘-ICCKOI\/’I
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byHKIMil QU3MUecKoi TeopuH; poib (Gpu3MYecKOl Teopuu B (GOPMHUPOBAHUU
npecTaBiIeHui 0 PU3NYECKON KapTUHE MHpPa, MECTO (PM3MYECKON KapTHHEI
MHUpa B OOLIEM psiy COBPEMEHHBIX €CTECTBEHHO-HAy4YHBIX IPEICTaBICHUM
0 NIPUPOJE

Peseps (3 ) Peseps (10 1)

TemaTnyeckoe NJIaHUPOBaHHE Kypca

11 kaacc
KBaszoesvtii yposens (2 uaca) \meﬁﬂeuubtﬁ yposens (5 uacos)
Komn-Bo DJIeKTPOAMHAMHUKA(nponoskenne) 11/27
JacoB MaruautHoe nosie 6/14
1 B3anmoaencTBre MOCTOSTHHBIX MAarHUTOB U MPOBOJHUKOB ¢ TOKOM. MarHuTHOE
rose. Bektop MarHuTHOM MHAYKIMK. [[pruHIMI Cyneprio3UIIMM MAarHUTHBIX MTOJIEH.
JIuHMY MarHUTHOW MHIYKIIWH.
1 MarautHoe 1noJjie NPoBOJHUKA C TOKOM (IIPSMOTO MPOBOJHUKA, KaTYIIKU U
KpyroBoro BuTka). OnbeIT Ipctena. KapTuna IMHUNA MarHUTHOM WHTYKITUH TIOJIS
[MOCTOSTHHBIX MarHUTOB.
1 Onpeodenenue yciosutl NPUMEHUMOCIU MOOENTU 0OHOPOOHO2O
MACHUMHO20 NOJIAL.
1 Onpeodenenue HanpasieHus UHOYKYUU MACHUMHO20 NOJIsL
pOBOOHUKA C MOKOM
1 Maenummnoe none 6 gewyecmse. Peppomaznemuxu, napa- u -
Ouamaenemuku
1 Cuna Amnepa, e€ HarpaBJIeHUE U MOTYJb.
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Cuna JlopeHua, e€ HanpaBICHUE U MOTYJIb.
JIBr>KeHUE 3apssKEHHOM YaCTULBI B OJHOPOIHOM
MarHuTHOM ToJie. PaGora cubl Jlopenna.

Ilposedenue koceennvlx uzmeperuil cunvl Amnepa, npogedenue
uccnedoganusi  3asucumocmeti  mexcoy  usuveckuMu
BENUYUHAMU U  ONBIMOB NO NPOBEPKe  NPeONO0HCEHHOU
2unome3swvl npu U3yyeHuu 0eucmeusi NOCMOAHHO20 MASHUMA

HA PAMKY C MOKOM

ObvsicHenue 0CHOBHbIX NPUHYUNOE OeliCEUsl MeXHUYeCKUX
yCcmpoucmes

Ipumepvl pewienus 3a0au no meme « Cuna Amnepa»

TexHuueckue ycTpoHCTBa U TEXHOJIOTMUECKHE TIPOIIECCHI: IPUMEHEHUE
[MOCTOSIHHBIX MarHUTOB, 3JIEKTPOMAarHUTOB, TECTEP-MYIbTUMETP, IEKTPOABUTATEND
SIko0U, yCKOPUTENN JIEMEHTAPHBIX YaCTHII.

JlabopaTtopnas pabota Nel «Habmroienne AeicTBHS MarHUTHOTO TTOJIST HA TOK»

Ipumepwl pewrenus 3a0au no meme « Cuna Jlopenya»

Pewenue pacuémuulx 3a0au ¢ A6HO 3A0AHHOU U HESLBHO
300aHHOU PU3ULECKOU MOOENbIO C UCNONIb308AHUEM OCHOBHBIX
3aK0H08 U Ghopmyn no meme «Mazcnumnoe noney.

PeuieHue kauecmeeHHbIX 3a0ay, mpeodyrouux npumeHeHus.
3Hanul no meme «Mazcuumnoe nozuey.

DJIeKTpOMarHuTHasi mHayKius 5/13

SIBrieHue HNeKTpOMarHuTHOM MHAYKIMU. [I0TOK BeKTOpa MarHUTHOM MHAYKIMH.
O/1C nHIyKIMH.

3aKOH AJIEKTPOMAarHuTHOM MHAyKuuu Dapazes.
Buxpesoe snexkrpuueckoe noiie. Toxku Oyko.

I/ C unoykyuu 8 npo8ooHUKe, OBUNCYUIEMCSA NOCTTYNAMENbHO
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6 00HOPOOHOM MACHUMHOM HOJIE.

[ Ipumepol pewienus 3a0a4 no meme «3aKoH
91EeKMPOMASHUMHOU UHOYKYUUY

Pewienue pacuémuuix 3a0ay ¢ 16HO 3a0AHHOU U HESABHO
3a0aHHOU PuU3UYECKOU MOOENbIO C UCNONb308AHUEM OCHOBHBIX
3aKOHO08 U hOpMYIL NO meme «DNeKMPOMACHUMHAS UHOVKYUSLY.

[IpaBuio Jlenna. ManyktuBHOCTH. Karymka
MHJYKTUBHOCTHU B LIENIU TIOCTOSIHHOTO TOKA.

SBnenne camonnaykuuu. IC caMOMHAYKIIUH.

Pewenue kauecmeeHHblx 361061% mpe6yi0u;ux NPUMEHEHUA
3HAHUL nO meme ((9Jl€Kmp0Ma2HumHaﬂ uHayKL;uﬂ)).

Aneopumm ucnonvzosanus npasuna Jlenya ons onpeoenenus
Hanpaeenuss MmoKa 8 KOHmype npu aHanuze 2paguyeckux u
9KCNEpUMEHMANIbHBIX 3a0aY

Cbopra moodenu 21eKmpomMazHUmMHO20 2eHepamopa

9HeprI/I5I MArduMTHOIO IIOJIS KaTYIIKKU C TOKOM.
9JI€KTpOMaFHI/ITHOG I10JIC

JlaGopaTopnas pabota Ne2
«V3ydeHue IBICHUS JEKTPOMArHUTHOW HHIYKITUNY

ObwvsicrHerue 0CHOBHbIX npuHyunoe Oeticmeus mexHuYecKux
ycmpoﬁcme U MEXHOJI0CUYECKUX npoyeccos, maKux Kak.
uHayKL]UOHHa}Z nevo, cozzeHoud, sawuma on aeKmpuzayuu
mejl npu OBUIICEHUU 68 MACHUMHOM nojie 3emu.

Obobwarowe-nosmopumenvroe 3ansimue no meme
«DnekmpomMazHUmHas UHOYKYUsLY

3auem no meme ((3ﬂ€Kmp0MaZHumHa}l I/lHayKI/ﬂ/l}Z




Koneb6anus u Bonbl (60 1)
Mexannyeckue KoJieoanus 5-/10

KonebarensHas cucrema. CBOOOAHBIE KOJICOAHUS.

I'apmonnueckue konebanus. Kunemarnueckoe u
JUHAMUYECKOE OIIMCAHUE. DHEPreTHYECKOe
OMHCaHuE (3aKOH COXPaHEHHsI MEXaHUYECKON
SHEPIuM).

Buiso0 ounamuuecxoeo onucanus cAPMOHUYECKUX Konebanuil us
Ux dHepeemu4ecKko2o U KuHemamu4eckoco OnuCanusl.

Buvinyorcoennvie konebanus. Pesonanc. Pezonancnas kpusas.
Brusanue 3amyxanus na 6u0 pe3oHaHcHOU KPUBOIL.
Aemoxkonebanus.

Pewenue pacuémuulix 3a0au ¢ 16HO 3a0aHHOU U HEBHO
3A0AHHOU PU3ULECKOU MOOEIbIO C UCNOIb308AHUEM OCHOBHBIX
3aKOHO08 U popmyn no meme « Mexanuueckue Ko1eOAHUSY.

Awmmuntyna u ¢a3za konebanuii. CBs3b aMIUTUTY bl KOJI€0AHUI NCXOHON
BEJTMYMHBI C aMIUTUTYyIaMU KoJie0aHU €€ CKOPOCTH U YyCKOPEHUSI.

Ilepron u yactoTa Kosebanuii. [lepron ManbIx cBOOOJHBIX KOJeOaHUH
MaTeMaTH4ecKoro MastHuka. [lepuoa cBoOOAHBIX KosleOaHUH PY>KUHHOTO MasITHUKA.

Peuwienue kxauecmeennwvix 3ada11, mpe6yfou4ux npuUmMeHerus
3HaHull no meme «Mexanuyueckue KoneoOanusy.
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ObvsicHeHue 0OCHOBHbIX NPUHYUNOG OeliCIBUsL MEXHUYECKUX
VCMPOUCm8, MAaKuX KaK: MempoHOM, 4acbl, Kadeu,
MY3bIKATbHbIE UHCIPYMEHMbL, celucmozpadp.

Jlabopamopnas paboma Ne3 « Onpedenenue yckopeHus
C80000H020 NAOEHUs. NPU NOMOWU MAAMHUKA

DJIeKTPOMArHUTHbBIE Kojiebanust 7/15

KonebartenbHblit KOHTYp. CBOOOAHBIE AIEKTPOMAarHUTHBIE KOJIEOAHUS B HI€ATbHOM
KoJ1e0aTeIbHOM KOHTYpE.

®opmyna Tomcona.

Ce53b amnaumyovl 3apsa0a KOHOEHCamopa ¢ AMIIUMYOou
CUbL MOKA 8 KOJIeOamenbHOM KOHMype

Pewenue pacuémmuvix 3a0au ¢ s16H0 3a0aHHOU U HEGHO
3A0AHHOU PUUYECKOU MOOENbIO C UCNOTIb30BAHUEM OCHOBHBIX
3aKOHO8 U (YOPpMY NO meme «DNeKMpPoMaAcHUMHbLe
Konebanusy

Pewenue xauecmeennwix 3a0au, mpebyrowux npumeneHus
3HAHULL N0 meme «DNeKMmpoMacHUmMHble KOLeOAHUA)

3aKoH COXpaHCHHA SHCPIUU B HACAIIbHOM KOJIEOATEILHOM KOHTYDpE.

3aryxarolue MeKTPOMarHuTHbIE KoJieOaHusl. BbIHYXIeHHbIE 3JIeKTPOMAarHUTHBIE
KoJiebanus. [lepeMeHHBINH TOK.

Cpa@H@HH@ MEXAHUUECKUX U ITIEKNPOMACHUNTIHbLX Konebanuil

ObvsicHerue 0CHOBHbIX NPpUHYUNOs oeticmeus mexHu4ecKux
ycmpoﬁcme, maxKux Kak. aﬂekmpuqecmtﬁ 360HOK, cenepamop
nepemenHnoco moka, JTuHuu aﬂekmponepedaq

Onpedenenue yciosuti NPUMEHUMOCU MOOeNU UOedbHO20
KoJlebamenbHo20 KOHmypa
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MoLHOCTb MepeMeHHOro Toka. AMNANTYAHOE U AeNCTBYIoLWee 3HaYeHne CUibl
TOKa M HanpAXeHUA Npun pasanyHon popme 3aBUCMMOCTM MEPEMEHHOTO TOKA OT
BpemeHn. CuHycOU1abHbINA IEPEMEHHBIN TOK.

Nneansusiil Tpanchopmatop. [IponsBoacTo, epenaya u noTpedaeHne
ANEKTpUUECcKOM 3Heprun. KynbTypa nCroib30BaHus SJIEKTPOIHEPTUH B
ITOBCETHEBHOM KU3HU. TeXHNYECKHE YCTPONCTBA U TEXHOJOTUYECKHE MTPOLIECCHI:
JNEKTPUYECKUI 3BOHOK, TEHEPATOP EPEMEHHOTO TOKA, TMHUH dJIEKTpoIepead

Pe3zucmop, kondencamop u kamywka uHOyKmugHocmu 6 yenu
CUHYCOUOATILHO20 NepemMeHH020 moka. Pezonanc mokos.
Pezonanc nanpsorcenuii.

Jemoncmpayus akmueno2o, eMKoCmHo20 U UHOYKIMUBHO2O
CONPOMUBTIEHUL

Pewenue xauecmesennvix 361061'{, mpe6yi0u;ux NPUMEHEHUA
3HAHUU N0 meme ((3ﬂ€KMp0MGZHMWleZ€ KOJIeOaHUAY.

MexaHH4ecKHe H YJIeKTPOMAarHuTHbIe BOJIHBI 5/10

MexaHnnueckue BOJIHBI, YCIIOBHS UX PACIIPOCTPAHCHUA. HonepeqHHe
U IIPOAO0JIbHBIC BOJIHBI. Hepnon, CKOPOCTb PacpoOCTPpaHCHUA U JIJIMHA BOJIHBI.
CBolicTBa MEXaHHMYCSCKHUX BOJIH: OTpaXCHUC, ITPCIOMIICHUC, I/IHTep(bepeHHI/IH

U Tudpakims.

3Byk. CkopocTh 3ByKa. 'poMKkoCTh 3ByKa. Beicota ToHa. TemOp 3ByKa.
[ITymoBOE€ 3arpsA3HEHNE OKPYKAFOILIEH CPEJIBI.

Hsyquue pacnpocmpaneHUsl 36YKO8blxX 60JIH 6 3AMKHYNOM
npocmpancmee.
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Pewenue 3a0au

ObvsacheHue 0CHOBHBIX NPUHYUNOE OeUCBUSL MEXHUYECKUX
YCmpOoUCme U mexHoI02U4ecKUX npoyeccos, makux Kax:
MY3bIKATIbHbIE UHCIPYMEHMbL, padap, paouonpuéMHux,
menegusop, anmenna, meaeghon, CBY-neuw, yrompazeykosast
OUACHOCMUKA 8 MeXHUKe U MeOuyuHe.

DNEeKTpOMarHUTHBIE BOJHBL. Y CIIOBUS U3IYYE€HHUS AIEKTPOMArHUTHBIX BOJIH.
CBolicTBa 31€KTPOMAarHUTHBIX BOJIH: OTPaXXE€HHE, MPEIOMIICHUE, TOJISIPU3aLIns,
nHTepdepeHus u nudpaxius. B3auMHas OpUEHTAIUs BEKTOPOB

B AJIEKTPOMAarHUTHOM BOJIHE.

IMkama OJICKTPOMArHuTHBIX BOJIH. HpI/IMeHeHI/Ie OJICKTPOMArHMTHBIX BOJIH
B TEXHUKE 1 ObITy. TexHnueckue ycTpoiicTBa U NpaKTUYeCKOe MPUMEHEHHE:
MY3bIKaJIbHbIE MHCTPYMEHTEHI, pajap, paIuolpuEMHUK, TEIEBU30D, AHTCHHA,
tenedon, CBU-meus, ynbTpa3ByKkoBasi JMAarHOCTUKA B TEXHUKE W MEIUITMHE
[IpuHIMIBI paguoCBsI3u U TeneBuACHU. Pagronokanms.

Pewenue xauecmesennvix 361061'{, mpe6yi0u;ux NpUMeHeHUs
3uanull no meme «Mexanuveckue u INNEKMPOMACHUNIHbLE
B6OJIHbL))

Pewenue xauecmsennwix 3a0ay, mpedyrowux npumeHeHus.
3HaHUl no meme «Mexanuueckue u 31eKMpPOMASHUMHbLE
BOJIHbBLY

Yempoiicmeo u npunyun pabomer npocmetiuie2o
PaouonpuemMHuKa

Onrtuka 10/25

[IpsamonuHenHOe pacIpOCTpaHEHUE CBETA B OTHOPOJHOM cpene. JIyd cBera.
ToueyHBIN HCTOYHUK CBETA.

OTpa)KCHI/IC cBeTa. 3aKOHBI OTpa)XCHUs CBCTA. HOCTpOeHI/Ie I/1306pa)i(eHI/II71
B IIJIOCKOM 3CpKaJIC.
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Habnwooenue onmuueckux senenutl, npogeoeHue KOCEeHHbIX
usMepenul, UCCIe008aHUsl 3A8UCUMOCTEN PUUYECKUX
BE/IUYUH U ONBIMOE NO NPOBePKe NPEON0NCEHHOU SUNOMe3bl
npU U3yueHUU A61eHUL NPeIOMIeHUs. C8eMd HA cpanuye
pazoena 08yx cpeo, NpeiloMieHUs ceema 8 cobuparowetl

u pacceugaroweti IUH3ax, GOIHOBbIX CEOUCME C8emd.

Tlocmpoenue u pacuém uzobpasicenutl, c030a8aemblx
NIIOCKUM 3€PKaANIOM

Cohepuueckue seprana

[Ipenomiienne cBeTa. 3aKOHBI IPEIOMIIEHHUS CBETa. AOCOIOTHBIN MTOKA3aTeIh
MIPETIOMIICHUSI.

Hucnepcus ceeta. CroxHbli coctaB 6enoro ceera. L[Ber.
[TosHOE BHYTpeHHEE oTpakeHue. [IpeaenbHbIi yroJ MoJIHOTO BHYTPEHHETO
OTpaKCHHUS.

Jlabopamopnas paboma Ne4 « Usmepenue noxasamers
npenoMIIeHUs. CIeKaa

Omuocumenvhwi nokazamensb nperomienus. Ilocmosncmeo
yacmomsl ceema u COOmHuoueHue OUH 80IH NPuU nepexooe
MOHOXPOMAMUHECKO20 C8eMa uepe3 epanuyy pazoena 08yx
ONMUYECKUX cpeo.

Xoo nyueti 6 npusme.

Co6npa10ume " PaCcCCUBArOIUC JINH3bI. Toukas nuH3a. CDOKYCHOG pacCToOsIHNC
M OIITUYECKAS CUJIa TOHKOM JIMH3EI.

dopmysia TOHKOU JIMH3BL. Y BEJIMYEHUE, 1aBAEMOE JIMH301

Jlabopamopnas paboma Ne5 « Onpedenenue onmuueckoti
CUNIbL U POKYCHO20 pACCMOAHUS COOUPAIOUjell TUH3bLY

3asucumocms poKycHo20 paccmosHus MOHKOU cheputeckol
JIUH3bL OM €€ 2eoMempuU U OMHOCUMENLHO20 NOKA3AME]IA
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npejlomieHusl.

Xo0 nyua, npoweouie2o 1UH3Y NOO NPOU3BOTILHBIM V2JIOM K e€
enasHot onmuyeckou ocu. Ilocmpoenue uzobpasiceHutl moyxku
U ompe3Ka NpAMOU 8 COOUPAIOWUX U PACCEUBATOWUX TUH3AX

U UX cucmemax.

Onrtuueckue npudopsl. Paspemaromas ciocoOHoCTh. 1123 Kak onTHaeckas
cucrema.
[Ipenensl NpUMEHUMOCTH T€OMETPUYECKON ONITHKH.

TexHnueckue ycTpoucTBa U TEXHOJIOTHYECKUX ITPOLIECCHI: OYKH, JIyIa, IEPUCKOII,
¢doToanmapar, MUKPOCKOII, IPOEKIIMOHHBIN anmapar, MpoCBETICHUE ONTUKH,
BOJIOKOHHA$ ONTUKA, AM(PPAKIIMOHHAS PEHIETKA .

HpoceemﬂeHue onmuku

Ilocmpoenue u pacuém uzobpasicenuil, cO30a8aemMblx
NJIOCKUM 3€PKAIOM, MOHKOU JTUH3O.

Pewenue kxauecmsennuvix 3adau, mpeoyowux npumereHus
3nanul no meme « Onmuxay

Bonnosas ontuka. arepdepenuus ceera. KorepeHTHbIE HCTOUHUKH. Y CIIOBUS
HaOJI0/ICHUS] MAKCUMYMOB 1 MUHUMYMOB B HHTEP()EPEHIIMOHHOM KapTHHE OT JIBYX
KOTEPEeHTHBIX HCTOYHUKOB. [IpuMepb! Ki1accuyeckux HHTepHEePEHIIMOHHBIX CXEM.

Judpakuus ceeta. udpakunonHas pemeérka. Y caoBrue HaOM0IeHUs TI1aBHbIX
MaKCHUMYMOB IIpH MaJICHUH MOHOXPOMATHUECKOTO CBETa Ha AUPPAKIIMOHHYIO
pewérky. [onspusanus ceera

Jlabopamopnas paboma Ne6 « Hzmepenue Onunvl c8emogoti
B0JIHBLY

Obvsacuenue ocobennocmel nNpOMeKanus, ONMUYECKUX
AeneHull: uHmepgepenyuuy, oupparyuu, oucnepcuu, NoIHO20
BHYMPEHHe20 OMPANCEHUSL.

Pewenue pacuémnuix 3a0a4 ¢ A6H0 3a0aHHOT U HEABHO
3a0aHHOU huU3ULEeCKOU MOOENbIO C UCNONIL308AHUEM OCHOBHBIX
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3aK0H08 U popmyn no meme « Onmuxax

OcCHOBBI cTIeNHATLHOI TEOPUU OTHOCHTEIBbHOCTH 4/5

I'paHnLIBI IPUMEHMMOCTH KJIACCUYECKON MeXaHUKH. [ocTynaTel criennanbHO N
TEOPUHU OTHOCUTEIBHOCTH.

OTHOCHUTENBHOCTh OJTHOBPEMEHHOCTH. 3aMeJICHUE BPEMEHHU M COKpAIIIEHUE
JUTAHEI.

IIpocmpancmeenno-epemennoti unmepsan. Ilpeoopazosanus
Jlopenya. Ycnosue npuuunnocmu.

Ilpaxmuxym
Ilpaxmuxym
DHEpPrus ¥ UMIYJIbC PEIITUBUCTCKON YacTUllbl. CBSI3b MAcChl C SHEPTUEH
Y UMITYJIbCOM PEJIATUBUCTCKOM YaCTULIbI. DHEPTUS TOKOS
TexHuueckre ycTpoucTBa U TEXHOJOTMUECKHE MTPOLIECCHI: CITyTHUKOBbIE
MPUEMHHUKH, YCKOPUTEH 3aPSAKEHHBIX YaCTHI]
IIpakTukym
[IpakTuKyMm

JlaGoparopnas pabota

KBanroBas ¢pusmnka 15/25
Kopnycky.asipHo- BoJIHOBOI#I ayaau3m 6/15

PaBHOBeCHOE TeIIOBOE M3TydeHHe (M3IydeHrne abCOTIOTHO YEPHOTO Tea).
T'unmoreza M. Ilimanka o kBaHTax.
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@DoTOHBL. DHEPrusi U UMIYIIbC (POTOHA.

3axon cmewenus Buna.

ObvscHeHue 0CHOBHBIX NPUHYUNOE OeliCMBUsL MEXHUYECKUX
YCMPOUCmMe, MaKux Kaxk. cCnekmpomemp, homosiemeHm,
Gomoodamuuk, mynHenbHbIll MUKPOCKON, CONIHEUHAs bamapest,
€c6emoouoo.

Pewenue pacuémmuuvix 3a0au c 161n0 3a0aHHOU U HEABHO
3a0anHOl huUYecKol MOOENbIO ¢ UCNOL30BAHUEM OCHOBHBIX
3axono08 u ghopmyn no meme «Keanmosvie aenenusy.

®dotorpdext. OnbiTel A. I'. CToneroa. 3akoHsl poToddPdekTa.

VYpasuenue Ditamrerina 1 hotodrddexra. «KpacHas rpanutia» potodrddexra.

Onpedenenue ycnosuil NPUMEHUMOCMU K8AHMOBOU MOOeU
ceema.

AHanu3z K6aHMOBLIX NPOYECCO8 C UCNONb308AHUEM YPABHEHUS
Duinwmetina ons pomosppexma, npuHyUNa cOOMHOUEHUL
Heonpedenénnocmu I etizenbepea.

Peuwienue xauecmeennwvix 361()61’{, mpe6yi0u;ux NPpUMEeHEeHUA
3uanull no meme «Keanmosuvie s61enusny.

JlaBneHue cBeTa (B YaCTHOCTH, JaBJIEHUE CBETa Ha aOCOJIFOTHO MOTJIOLIAIOILYTO
1 a0COJIIOTHO OTpaxkarolyto nosepxHocts). OnbiThl I1. H. JleGenena.

Texauueckue yCTpOﬁCTBa N TCXHOJIOTHYCCKHUC IMPOLECChI: CIICKTPOMETP,
(I)OTOBJ'ICMCHT, (I)OTO,[[&TLII/IK, TYHHeHLHLIﬁ MHKPOCKOII, COJIHCYHAA 6aTape;1,
CBETOAMNO
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Bonnoesuvie ceoticmea uacmuy. Boanel oe bpotina. [[nuna
80aHbL Oe bpoiina u pazmepvi obnacmu rokanuzayuu
osudicywetics yacmuywvl. Kopnyckynsapro-6011o601 0yanusm.

Hugppaxyus s1ekmpoHo8 Ha KpUCmaiiax.
Cneyughuxa uzmepenuii 6 muxkpomupe. CoomHoutenust
Heonpedenénnocmeli I elizenbepea

Pewenue xauecmesennwix 3610611{, mpe6yi0u;ux NPpUMEHEHUA
3Hanul no meme «Keanmosuvle s6/1eHUY.

®dusuxka aroma 4/5

OMBITH 1O UCCIIEAOBAHUIO CTPOCHUS aToMa. [[maHeTapHas MoIeb aToMa
Pezepdopna.

IToctynatel bopa. M3nydenue u noraouieHne poToHOB IPHU NEPeXoie aToMa
C OJIHOTO YPOBHSI SHEPIUU Ha JIPYroMu.

AHanus K6aHmMoBvIX NPOYECco8 Ha OCHOBE NEPBO2O U 8MMOPO20
nocmynamos bopa

Ilpakmukym
Ilpakmukym
Bunel criektpoB. CrieKTp ypOBHEN 3HEPTHH aTOMa BOJIOPOAA.
CrioHTaHHOE U BBIHYXJACHHOE U3JIy4CHHE CBETA.
TexHudeckue yCTpoNCTBA U TEXHOJIOTHUECKUE TIPOLIECCHI: CIIEKTPAIbHBINA aHAIN3
(criekTpockor), J1a3ep, KBAHTOBbII KOMIIBIOTEP
IIpakTukym
IIpakTukym

JlaGopatopHas paboTa
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dusuka aTOMHOI0 sA/Ipa U 3JIEMCHTAPHBIX YaCTHI 5/5

Hyxnonnas monens siapa ['eitzen6epra—Banenko. 3apsn sapa. MaccoBoe 4uCIo
sanpa. M3oTomnsr.

PannoaktuBHOCTh. Anb(a-pacnaj. INEKTPOHHBIA U MMO3UTPOHHBINA OeTa-pacmaj.
'amma-uznydenue.

IIpakmukym
IIpakmukym
Pewenue 3aoau

DHeprus CBSI31 HYKJIOHOB B sype. Snepubie cuibl. JlehexT macce siapa. SnepHbie

peakuuu. JleneHue u CUHTE3 A1ep

Snepusie peaktopsl. [IpoGiieMsl yrpaBiasieMoro TepMOsSIEPHOTO CUHTE3A.

DKOJIOTUYECKHUE ACTIEKThI Pa3BUTHUSA SIIEPHON SHEPIETHKHU.
Ilpakmukym
Ipakmukym
Pewenue 3aoau

Meto bl perucTpanu U UCCIICAOBAHUA 3JICMCHTAPHBIX YaCTHUII.
q)y}I,[[aMCHTaJ'IbHBIe B3aHMO/JICHCTBHUS. BapI/IOHLI, MC30HBbI U JICIITOHEI.
Hpe,Z[CTaBJ'IeHI/IC 0 CTaHHapTHOﬁ MOICIIH. KBapK'FHIOOHHaH MOJCJIb aIPpOHOB.

®usuka 3a npegenamu CranaaptHoi Mojenu. TéMHas MaTepust U TEMHas DHEPTHSL.

EnuHcTBO (hm3nyeckoit KapTHHBI MUpA.
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TexHuyeckue yCcTporCcTBa U TEXHOJIOTMYECKUE TTPOLIECCHI: TI03UMETP, Kamepa
Bunbcona, ssnepHbIi peakTop, TEPMOSIIEPHBII peakTop, aToMHast 6oM0a,
MarHUTHO-PE30HAHCHAs! TOMOTpadus

Ipakmukym

IIpakmukym

Pewenue 3a0au

DJIeMeHThI aCTPOHOMUH U acTpodusuku 7/12

Meroap! acTpoHOMUYECKHX HccaenoBannii. CoBpeMeHHbIE ONTHYECKUE TEIECKOITBI,
paznoTeNecKoIbl, BHeaTMOC(EepHast aCTPOHOMUSL.

Bun 3B&3aH0r0 HeOa. Co3Be3nus, sspKue 3BE3bI, TUTAHETHI, UX BUANMOE IBIDKCHUC.

Omanwt pazeumus acmporomuu. [lpukiaonoe u
MUPOB033peHtecKoe 3HayeHue acmponomuu. Ilpumenumocmo
3aKOHO8 Pu3UKU 0151 00BACHEHUSL NPUPOOLL KOCMUYECKUX
00beKmos.

Ocnosnbvle co36e30us CeeepHoeo nojxywapus u apKue 36e30bl

Ponv acmponomuu 6 cospemennou kapmune mupa, 6
NPAKMUYECKOL 0esimebHOCU YellogeKa U OdbHeliuem
HAYYHO-MEXHUYEeCKOM Pa36Uumuu.

ConHeuHas cucreMa.

Connie. ConHeuHast akTuBHOCTb. MicTouHuk sHeprun ConHLa U 3BE3 .
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3BE3/IBI, UX OCHOBHBIC XapaKTEPUCTUKU. J[narpaMma «CreKTpaIbHBIN Kiiace —
CBETUMOCTbY. 3BE3/IbI INIABHOM MOCIEAOBATEIFHOCTH. 3aBUCUMOCTh «Macca —
CBETUMOCTbY JIJIs 3BE3]] IIIaBHOM MOCIEI0BATENHHOCTH. BHYTpeHHEe cTpoeHue 3BE3 .

Ipakmukym

Ipakmukym

Obob6wWenue u cucmemamu3ayust COOEPHCAHUs pa30eios
Kypca «Mexanuxay,

CoBpeMeHHBIE TTPENCTABIICHUS O MPOUCXOXKIACHIUH U dBoJforny CoTHIIA U 3BE3/1. DTaImbl
JKA3HHU 3BE3I.

Muneunsrit [Tyts — Hama ["anaktuka. [Tonoxxenne u aemwkenne Conama B ['amaktuke. THIIBI
ranakTuk. PajguoranakTiuky u kBa3apbl. YEpHBIE IBIPHI B SAApaxX TalIaKTHK.

ObobwWenue u cucmemamu3ayust COOEPHCAHUs PA30eios8
Kypca «Mexanukay,

ObobwWenue u cucmemamu3ayus COOEPHCAHUS PA30ei08
Kypca «Mexanukay,

Obobwenue u cucmemamu3ayusi COOEPHCAnUs PA30eios8
Kypca «Monekynsapuas pusuxa u mepmoOuHAMUKAy,

Bcenennas. Pacipenue Beenennoit. 3akon Xa06ma. Pasoeranue ranakruk. Teopust
Bonbioro B3peiBa. PennkroBoe uznyyenue.

Macmra6nas crpykrypa Beenennoii. Meraranaktuka.
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Hepeménnple mpo0iieMbl aCTPOHOMHH

Obobwenue u cucmemamu3ayusi COOEPIHCAHUsL pA30e108
Kypca «Monekynapnas guzuxa u mepmoOuHamuxay,

Ob06wWenue u cucmemamu3ayust COOEPHCAHUs pa30eios
Kypca «Monekynapnas pusuxa u mepmoOUHAMUKA»,

IIpumenenue 0CHOBONONALAIOWUX ACMPOHOMUYLECKUX
NOHAMULL, 3AKOHO8 U Meopull 01 AHATU3A U 0OBACHEHUS
Quzuueckux npoyeccos, NPOUCX00AUUX 8 36E30aX, 8 36E30HLIX
CUCMeMax, 8 MexNcealaKmuyeckoll cpeoe, OBUNCEHUs
HebecHblx meJ, 38010yul 36630 u Beenennou

OO6o001IeH e U CUCTEMATH3AITNS COAEPKaHUS pas3zena Kypca «MexaHukay

O6o001enre U cucTeMaTHU3alns COIEpPKaHus pasjiena Kypea «MomnekysipHas hr3nka
Y TEPMOJMHAMUKA)

ObobwWenue u cucmemamu3ayust COOEPHCAHUS PA30eios8
Kypca « QneKkmpoourHamuxa

Obobwenue u cucmemamu3ayusi COOEPHCAnUs PA30eios
Kypca « NeKmpoouHamuKay

Obobwenue u cucmemamu3ayusi COOEPHCAnUs Pa30eios
Kypca « NeKmpoouHamuray

Peszeps

Peszeps

65




	ПОЯСНИТЕЛЬНАЯ ЗАПИСКА
	Программа включает:
	ОБЩАЯ ХАРАКТЕРИСТИКА УЧЕБНОГО ПРЕДМЕТА «ФИЗИКА»
	ЦЕЛИ ИЗУЧЕНИЯ УЧЕБНОГО ПРЕДМЕТА «ФИЗИКА»
	МЕСТО УЧЕБНОГО ПРЕДМЕТА «ФИЗИКА» В УЧЕБНОМ ПЛАНЕ
	ПЛАНИРУЕМЫЕ РЕЗУЛЬТАТЫ ОСВОЕНИЯ УЧЕБНОГО ПРЕДМЕТА «ФИЗИКА» НА УРОВНЕ СРЕДНЕГО ОБЩЕГО ОБРАЗОВАНИЯ
	ЛИЧНОСТНЫЕ РЕЗУЛЬТАТЫ
	МЕТАПРЕДМЕТНЫЕ РЕЗУЛЬТАТЫ
	Базовые исследовательские действия:
	Работа с информацией:
	Универсальные коммуникативные действия
	Совместная деятельность:
	Универсальные регулятивные действия Самоорганизация:
	Самоконтроль:
	ПРЕДМЕТНЫЕ РЕЗУЛЬТАТЫ
	СОДЕРЖАНИЕ УЧЕБНОГО ПРЕДМЕТА «ФИЗИКА»
	11 класс

		2024-01-29T13:36:00+0400
	МУНИЦИПАЛЬНОЕ БЮДЖЕТНОЕ ОБЩЕОБРАЗОВАТЕЛЬНОЕ УЧРЕЖДЕНИЕ "ШКОЛА № 76 ИМЕНИ ГЕРОЯ РОССИЙСКОЙ ФЕДЕРАЦИИ НИКИШИНА А.Н." ГОРОДСКОГО ОКРУГА САМАРА
	Я являюсь автором этого документа




