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HOACHUTEJBHASA 3AIINCKA

[Iporpamma 1o ¢Qusnke Ha ypoBHE cpefaHero oOiiero o0pa3oBaHUs
pa3paboTaHa Ha OCHOBE MOJIOKEHHH W TpeOOBaHMU K pe3yJibTaTaM OCBOCHHUS
OCHOBHOM 00pa3zoBaTelbHON mporpammbl, npenacraBieHHbix B @I'OC COO, a
Takke ¢ yu€tom QenepanbHOil pabodeil mporpamMmmbl BocnuTaHus u Konreniuu
npenojaBanus yueoHoro npeamera «Gusuka» B 00pa3oBaTEIbHBIX OpraHU3aIUsIX
Poccuiickon Qenepaunu,  peaaUu3yrOIUX OCHOBHBIE o0pa3oBaTebHbBIC
IPOTPAMMBI.

[Iporpamma 1o ¢usuke onpenensieT o0s3aTeILHOE MPEIMETHOE COJIepKaHUE,
yCTaHaBJIMBAET PEKOMEHYEMYIO MOCIE0BATEIbHOCTh U3YUEHUS TEM U Pa3/IeoB
y4eOHOro mpeAMeTa ¢ y4€TOM MEXIPEAMETHBIX M BHYTPHUIIPEAMETHBIX CBS3EH,
JOTUKM y4eOHOro Tmpolecca, BO3PACTHBIX OCOOCHHOCTEW OOydarouuxcs.
[Iporpamma 1o ¢u3uke maér TPENCTABICHHE O IENAX, COJAEpXKAHWUHU, OOIen
CTpateruu OOydYeHHs, BOCHUTAHUS H PA3BUTHI OOYYAIONMIUXCS CPEIACTBAMHU
yueOHoro npeamera «Dusuka» Ha yriayOaéHHOM ypOBHE.

N3yuenne kypca ¢usuku yrayOn€HHOTO YPOBHS IO3BOJIIET PEaM30BaTh
3a1a4yu IpOo(ecCUOHAIbHON OpUEHTAllMM, HAIPaBJIE€HO HAa CO3[JaHUE YCIOBUU IS
IPOSIBIICHUSI CBOWX MHTEIUICKTYalbHBIX M TBOPYECKHUX CIOCOOHOCTEH KaXKIbIM
oOyyJaroummMmcs, KOTOpble HEOOXOAMMBI JMJIS TMPOAOJKEHUsT OOpa3oBaHHS B
opraHu3anusx mnpodecCHOHAIBHOTO O00pa3oBaHHS 10 Pa3IUYHBIM  (PUBHUKO-
TEXHUYCCKUM U WHIKEHEPHBIM CTICITUATBHOCTSIM.

B mporpamme 1o Qusnke ONpenensioTCs IUIAHUPYEMBIE pPE3yJIbTaThl
OCBOEHHUSI Kypca (PU3UKH Ha YPOBHE CPEeAHEr0 00Iero oopa3oBaHus: JIMYHOCTHBIC,
MeTampeAMEeTHbIe, TpeaMeTHple (Ha  yrayoménHom  ypoBHe).  Hayuno-
METO/IOJIOTUYECKOM OCHOBOM i1 pa3pabOTKU TpeOOBaHUN K JIMYHOCTHBIM,
METANpeAMETHBIM M TPEAMETHBIM pE3yJIbTaTaM OOYYaroNIUXCsl, OCBOMBIIIHMX
nporpamMmy 10 (QuU3MKE Ha YpOBHE CpeaHero oOmiero oOpa3oBaHus Ha
yTIyOJIEHHOM YPOBHE, SIBIIIETCS CHCTEMHO-IEATEIbHOCTHBINA MOXO/T.

[Iporpamma 1o pu3MKe BKIIOYALT:

IJIaHUPyEMbIE PE3yJbTaThl OCBOCHHS Kypca (U3MKKM Ha YyriayOoJEéHHOM
YPOBHE, B TOM YHCJI€ IPEAMETHBIE PE3yIbTAThI 110 TOJaM 00yUYEHUS;

conepkanue yueoHoro npeamera «dusmka» mo rogam o0yueHusl.

[IporpaMmMa 1o ¢u3KKe HMEET NPUMEPHBIA XapakTep W MOXKET OBITh
UCIIOJIb30BaHA YUUTENSIMU (DU3UKH JIJIs1 COCTaBJICHUSI CBOMX pabOUHX MPOTrpaMM.

[Iporpamma 1o ¢u3rKe He CKOBBIBAET TBOPUECKYIO HHUIIMATUBY YUUTENCH U
MPEOCTABIAET BO3MOXKHOCTU JUJISI peAM3alUM  PA3JIUYHBIX METOAUYECKUX
MOAXOJIOB K TpenojaBaHuio (PU3MKK Ha YriayOJEHHOM YpOBHE NpPH YCIOBUU
COXpaHEHHUs 0053aTeNIbHON YacTH COJEPKaHMs Kypca.
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du3zMka Kak Hayka o HauOoisiee OOLIMX 3aKOHAX MPHUPOJbI, BHICTyHas B
KayecTBe y4eOHOro npeaMeTa B IIKOJI€, BHOCUT CYIIECTBEHHBIN BKJIA]] B CUCTEMY
3HaHU# 00 okpyskaromiem mupe. LlkonbHbINA Kype GU3UKH — CUCTEMOOOPA3YIOIINA
JUIS €CTECTBEHHO-HAYUHBIX YU€OHBIX IPEIMETOB, MOCKOJIbKY (PU3MUECKHE 3aKOHBI
JeXaT B OCHOBE IIPOIIECCOB M SBICHUM, H3ydaeMbIX XUMHUEH, OuoIoruew,
dbuznyeckoit reorpaduet u actpoHomuen. Mcmonb3oBaHME UM AKTUBHOE
OpUMEHEHHE (U3NYECKUX 3HAHMM ONpEeNeIuyio Xapakrep M OypHOe pa3BUTHE
pa3HOOOpa3HBIX TEXHOJOTHH B cdepe HHEPreTHKH, TPaHCIOPTa, OCBOCHUSA
KOCMOCA, IOJYyYEHHs] HOBBIX MATE€pUAJIOB C 3aJaHHBIMH CBOWcCTBamMH. M3yueHue
(Gu3MKK BHOCUT OCHOBHOW BKJIaJ B (OPMUPOBAHUE ECTECTBEHHO-HAYYHOU
KapTUHBI MHpa oOywaroimierocsi, B (OpMUPOBAaHUE YMEHHI NPUMEHSTh HAYYHBIH
METO/ MIO3HAHUS NTPHU BBINIOJHEHUHU UMM YYEOHBIX UCCIIEIOBAHMIM.

B ocHOBY Kypca pu3nKu Ha YpOBHE CPEAHET0 0OIIEro 00pa3oBaHus MOJIOKEH
PAIl e, KOTOPBIE MOXKHO PACCMATPUBATh KaK MIPUHLIMIIBI €70 TOCTPOCHUS.

Hoea yenocmunocmu. B COOTBETCTBUM C HEW KypC SIBJISIETCS JIOTUYECKH
3aBepUIEHHBIM, OH COJICPKUT MaTepHall U3 BCEX pa3ienoB (DU3MKHU, BKIIOYACT KaK
BOIIPOCHI KJITACCUYECKOM, TaK U COBPEMEHHOUN (PU3HKHU.

Hoea zenepanuzayuu. B cooTBETCTBUM C HEW Marepuan Kypca (U3UKH
o0beMHEH BOKPYr (¢u3nueckux tTeopuil. Bemymmm B Kypce sBiseTcs
dopMupoBaHHE TPENCTABICHUI O CTPYKTYPHBIX YPOBHSIX MaTepUH, BEIIECTBE H
noJie.

Hoesa cymanumapuzayuu. EE peanuzainus npeanosaracT HCIOJb30BaHUE
TYMaHUTapHOTO TOTEHIHada (PU3MYECKOW HAyKH, OCMBICICHHE CBS3H Pa3BUTHUSA
¢u3nkn Cc pa3BuTMEM OOIIECTBa, a TakkKe C MHUPOBO33PEHUYECKUMH,
HPaBCTBEHHBIMU U HKOJIOTUYECKUMHU MPOOIEMaAMH.

Hoea npuknaonoii nanpaenennocmu. Kypc usuku yriy0i1EHHOTo ypoBHs
IPEANOIAraeT 3HaKOMCTBO C IIMPOKUM KPYTOM TEXHHUYECKUX M TEXHOJIOTMYECKUX
NPUIOKEHUM W3YYEHHBIX TEOpUM M 3akOoHOB. [Ipu 3TOM paccmarpuBaroTcs Ha
yYpOBHE OOMIMX MpPEACTaBICHUH M COBPEMEHHBIE TEXHUYECKHUE YCTPOWCTBA, U
TEXHOJIOTHH.

Hoea »3konozuzayuu peanusyercss NOCPEACTBOM BBEIACHHS 3JIEMEHTOB
COZIepXaHUsA, TMOCBSMIEHHBIX SKOJOTMYECKUM MpoOjieMaM COBPEMEHHOCTH,
KOTOpbIE CBSI3aHBI C PAa3BUTUEM TEXHUKH W TEXHOJOTUM, a TaKkKe OOCYXKICHHS
npo0JIEM PALMOHAIIBHOTIO TPUPOIONOJIB30BAHUS U DKOJIOTMYECKON OE3011aCHOCTH.

OcBoeHue cofep:kaHus MPOrpaMMbl O PU3UKE JTOHKHO OBITh MOCTPOEHO Ha
OPUHIUIIAX CUCTEMHO-JIEATEIbHOCTHOTO oaxoAa. st pusuku peanusanust 3TUX
IPUHIUMIIOB Oa3UpyeTCsl Ha UCIIOJIb30BAaHUU CAMOCTOSITEIbHOT'O SKCIIEPUMEHTA KaK
MOCTOSIHHO JIeHCTBYIoIero Qakropa ydeOHoro mporecca. st yrimyOiaéHHOTO

ypOBHH — O9TO CHUCTEMA CaMOCTOATCIBHOIO y‘-IeHI/I‘IeCKOFO BKCHepI/IMeHTa,
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BKJIFOYAIOIIETO (PPOHTATBHBIC YYCHHYECKHUE ONBITHl TMPU HM3YYCHUU HOBOTO
MaTepuaia, 1abopaTtopHbie paboThl M padOThI MpakTUKyMa. [Ipu 3TOM BO3MOKHBI
IBa cmocoba peanu3anuu (U3MUECKOro TMpakThukyma. B mepBom ciyuae
MPaKTUKYM TmpoBoauTcs b0 B koHme 10 m 11 kmaccoB, nmubo mocie mepBOro u
BTOPOr0 TOJIYTOJMHA B KaXIOM M3 3THUX KiaccoB. Bropoil cmocod — 3To
UHTErpanus paboT NpPaKTUKyMa B CHUCTEMY JIaDOpaTOpHBIX paboOT, KOTOpbIE
POBOJIATCS B Tporiecce u3ydeHus pasnuena (temsl). [Ipu 3ToM mox pabGoramwu
MPAKTUKyMa MOHUMAETCS CaMOCTOATEIbHOE HCCIEAOBaHHE, KOTOPOE IPOBOIUTCS
10 pyKOBOJICTBY CBEPHYTOIr0, 0000UIEHHOTO BUa O€3 MOIIArOBON MHCTPYKIUH.

B mporpamme mno (Qusuke cucTeMa YYEHMUECKOTO HSKCIEPUMEHTa,
7a00paTOPHBIX Pa0dOT W MPAKTUKyMa MPEACTABICHA €IUWHBIM mepedyHeM. Brioop
TEMaTUKH I 3THX BUIOB YUYEHHUYECKHX IMPAKTUUECKHX PAOOT OCYIIECTBIISAETCS
y4acTHUKaMH 00pa30BaTEIbHOTO MPOIiecca UCXOA U3 OCOOCHHOCTEN MOYypOYHOTO
IUTAHUPOBAHUS W OCHallleHus kabuHera Qusuku. [Ipu sTom obecneunBaercs
OBJIAJICHHE OOYYAIOMIMMUCS YMEHUSIMH TPOBOJAUTh TPSIMbIE W KOCBEHHbBIC
W3MEPEHHS, UCCIEIOBAHUS 3aBUCUMOCTEH (PU3MUECKUX BEIWYUH M IMOCTAHOBKY
OTIBITOB TT0 TIPOBEPKE MPEIJIOKCHHBIX THITOTE3.

bonbiioe BHUMaHUE YAENAETCS PEUICHUI0 PAcYETHBIX W KaueCTBEHHBIX
3amau. [Ipu »ToM 111 pacu€THBIX 3a/lay MPUOPUTETOM SBIISIFOTCS 3aJladydl C SBHO
3aIaHHOM M HESIBHO 3aJaHHOM (PU3MYECKON MOJENbI0, MO3BOJISIIOUIME MPUMEHSTh
M3YyYCHHBIE 3aKOHBI M 3aKOHOMEPHOCTH KaK W3 OJHOTO pasleia Kypca, Tak H
UHTErpUpys TPUMEHEHNE 3HAHUI U3 Pa3HbIX pa3/ienoB. J{s KaueCTBEeHHBIX 3a/1a4
MPUOPUTETOM SIBIISIIOTCA 3a7aHusl Ha OOBICHEHHE/TIPEACKA3aHHWE MPOTEKAHUS
(¢u3nUecKuXx SBJICHUI M MPOLIECCOB B OKpY)KarOUIEH >KU3HU, Tpelyrouiue BhIOOpa
du3NYECKO MOJENH SIS CUTYaINH MPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBun ¢ TpeboBanusimu DPI'OC COO k MarepuaibHO-
TEXHUYECKOMY OOECICUeHUI0 y4eOHOTo Ipolecca Kypc (u3MKu yriyOnEHHOTO
YPOBHS Ha YPOBHE CpeJIHET0 00111ero 00pa3oBaHus JOJKEH U3y4aThCs B YCIOBUSIX
npeaMeTHoro kabwHera. B kabuHere GU3UKM JIOKHO OBITH HEOOXO0JIMMOE
nabopaTopHoe OOOPYIOBAaHUE JJIsS BBINOJTHEHUS YyKa3aHHBIX B MPOTpaMMe IO
¢u3NKe YYEHUYECKUX OIBITOB, JIAOOPATOPHBIX pabOT W paboOT MpakTUKyMma, a
TaKXKe JIEMOHCTPAIIMOHHOE 000pYI0BaHHE.

JlemoHCTpaniioHHOe o0opyaoBaHue (HOpMUPYETCSI B COOTBETCTBUU C
OPUHIIMIIOM MHUHUMAJIBHOM JOCTaTOYHOCTH W OOECIEeYMBaeT IOCTAHOBKY
MEPEYNCIICHHBIX B TporpaMme T0 (U3UKE KITIOYEBBIX JACMOHCTPAIMA IS
UCCJICIOBAHKUS  HW3y4aeMbIX SBJICHUH ©  TPOIECCOB, OMIUPHYECCKUX U
byHAaMEHTANIbHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHUH.

JlabopaTopHoe 000pymOBaHHE IJIsi YYEHMUECKUX TMPAKTHYECKUX pPadboT
dbopmupyeTcss B BUIE TEMAaTHYECKUX KOMIUIEKTOB M OOCCIEYMBACTCS B pacuére
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OIHOTO KOMIUJIEKTa Ha JAByX oOyyaromuxcsi. TeMaThyeckue KOMILUIEKThI
1ab0paTOpHOro 00OpPYAOBaHUS AOJKHBI OBITh MOCTPOEHBI HA KOMILJIEKCHOM
UCIIOJIb30BAaHUM AHAJIOTOBBIX U IHUGPOBBIX NPUOOPOB, a TaKXKE KOMIIBIOTEPHBIX
M3MEPUTENBHBIX CUCTEM B BUE HU(PPOBBIX JTa00PaTOPUIA.

OCHOBHBIMU LENSIMU U3YUYEHUS (PU3UKH B 00IIEM O0OpPa30BAHUH SIBISIIOTCS:

dbopMHpoBaHHE UWHTEpeca M CTPEMJICHUS OOydYarouuxcsi K HaydYHOMY
U3YYEHUIO TPUPOABI, Ppa3BUTHE UX HMHTCIJIEKTYaJbHBIX U  TBOPUYECKHUX
CIIOCOOHOCTEH;

pa3BUTHE MPEICTABICHUNA O HAyYHOM METOJE IMO3HaHUs U (POPMHUpPOBAHUE
UCCJIEI0BATENHCKOTO OTHOIICHUS K OKPY>KAIOIIUM SIBIICHUSM;

(opMUpOBaHHE HAYYHOTO MHMPOBO33PEHUS KaK pe3yJibTaTa M3y4YEHHs OCHOB
CTPOEHHUSI MaTepUu U (PyHIaMEHTAIbHBIX 3aKOHOB (DU3UKH;

dbopmMupoBaHNEe YMEHUN OOBSICHSTH SIBJICHUS C UCIIOJIb30BaHUEM (PU3HMYECKUX
3HAHUHN ¥ HAYYHBIX JI0KA3aTEJIbCTB;

dbopMHupOBaHKE TPEACTABICHUN O pPOAM (PU3UKU [JIs PA3BUTHS JPYTUX
€CTECTBEHHBIX HayK, TEXHUKHU U TEXHOJIOTHUI;

pa3BUTHE  MPEACTABICHUN O BO3MOXKHBIX  cepax  Oyaymien
npoecCHOHAIIbHONW  ACSTENbHOCTH, CBSI3aHHBIX C (U3UKOM, TMOJArOTOBKA K
JanbHENIIeMy 00y4YEHHIO B 3TOM HaIlPaBJICHUH.

JlocTikeHne 3TUX Liejeid 00ecleynBaeTcsl peuieHueM CIEIYIOIUX 3a7ad B
nporiecce U3ydeHust Kypca pu3nKu Ha YPOBHE CPEIHET0 00111ero 00pa3oBaHMUs:

npuoOpeTeHrne CUCTEMBbI 3HaHUN 00 OOIMUX (PU3NUECKUX 3aKOHOMEPHOCTSX,
3aKOHAaX,  TEOpUsAX,  BKIIOYAs  MEXaHWUKY,  MOJEKYJSIpHyI  (PU3HUKY,
ANEKTPOJIMHAMUKY, KBAHTOBYIO (DU3UKY U 311€MEHTHI aCTPOPU3HKU;

dbopMHpoBaHKE YMEHUM IPUMEHSTh TEOPETUUECKUE 3HAHUS JJI1 OObSICHEHUS
bu3NUecKuX SBJICHUN B MPUPOJE W Il NMPUHSATUS MPAKTUYECKUX PEIICHU B
IIOBCEIHEBHOM JKU3HHU,;

OCBOEHHME CIIOCOOOB PpEIICHMS pa3IMYHBIX 3aJad C $BHO 3aJaHHOMU
du3nyeckoil MojeNblo, 3ajay, MOJAPa3yMEBAIOIINX CAMOCTOSITEIbHOE CO3/IaHHe
dbu3nueckol MoJenH, aaeKBaTHOM YCIOBHUSM 3ajladyd, B TOM YHCIE 3a]a4
WHXEHEPHOT'O XapaKTepa;

noHMMaHue (U3UYECKUX OCHOB M MPUHIIUMIIOB JEHUCTBUS TEXHUYECKUX
YCTPOWCTB U TEXHOJIOTMYECKUX MPOIECCOB, UX BIUSHUS HA OKPY’KAIOIIYIO CPEY;

OBJIQJICHUE METOJaMHU CAMOCTOSITEJIbHOTO IUIAHUPOBAHUSA U MPOBEJICHUS
(u3MYEeCKUX OSKCIHEPUMEHTOB, aHaJIM3a W HHTEpHpeTauuud UH(pOpManuu,
onpeJieNIeHUs1 JOCTOBEPHOCTH MOJIYYEHHOTO pe3yJIbTaTa;

CO3/]aHUE YCJOBUM [JIsl pa3BUTHUS yYMEHUN TMPOEKTHO-UCCIIEI0BATEIHCKOM,
TBOPUYECKOU JIESATEIbHOCTH;
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pa3BUTHE UHTEPECA K cepaM mpodhecCHOHANTBHOMN AeSTEILHOCTH, CBI3aHHOMN
¢ (hU3UKOM.

B cootBerctBuu ¢ tpeboBanusamu OI'OC COO yrinyOGnéHHBIM ypOBEHB
n3yueHus ydeOHoro mpenMera «®Du3mka» Ha YpPOBHE CPEAHETO OOIIETO
oOpa3zoBaHusi BbIOMpaeTcsd OOy4YalOIIUMHUCS, I[UIAHUPYIOUIMMU MPOJOJIKEHUE
00pa3oBaHus MO CEHHATBHOCTAM (PU3UKO-TEXHUYECKOTO MPOUIIs.

Ha usyuenue ¢puszuku (yriyOn€HHBINA ypOBEHb) Ha YPOBHE CPETHETO OOIIETO
obpazoBanus orBoauTcs 340 yacos: B 10 knacce — 170 yacoB (5 yacoB B HEAEINIO),
B 11 ximacce — 170 gacoB (5 4acoB B HEJIEIIO).

[Ipepnaraembiii B mporpamme 1o (QuU3MKE MepedeHb J1abopaTOpHBIX U
MPAKTUYECKUX padOT SABISETCS PEKOMEHJIOBAHHBIM, YYHUTENb JeliaeT BHIOOP
MPOBEACHUS JIA0OPATOPHBIX pPabOT H OMBITOB C YYETOM WHIWBHUAYATbHBIX
0COOCHHOCTEN 00YyUarOIINXCS.
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COJEPXKXAHME OBYUYEHUA
10 KJIACC

Pa3znes 1. Hay4yHblii MeTOJ MO3HAHUSA NPUPOBI.

®uzuka — pyHIaMeHTalbHAs HayKa o ipupoje. HayuHblii MeTo/ no3HaHus u
METO/Ibl UCCIENOBAHMS (U3HUECKUX SIBJICHUM.

OKCHEpUMEHT W TEOpHs B Mpollecce Mo3HaHus mpuponbl. Habmonenue u
AKCIIEPUMEHT B (PU3HKE.

CnocoObl u3MmepeHuss (U3MYECKUX BEIUYUH (aHAJOTOBBIE M IU(POBBIC
U3MEpUTENbHbIE TPUOOPHI, KOMITBIOTEPHBIE JTATYMKOBBIE CUCTEMBI).

[TorpemnocTn  w3Mepenwit  u3umyecknx BenmmuuH  (aOCOMIOTHAs U
OTHOCHUTEJIbHA).

MopenupoBanue (U3UYECKUX SIBJICHUN M MPOIECCOB (MarepuaibHas TOYKa,
a0COJIIOTHO TBEPIOE TENO, HUACAIbHAS KUIAKOCTh, HUICANbHBIA ra3, TOYCUHBIN
3apan). I'nnoresza. @u3ndeckuil 3aK0H, TPaHULBI €T0 MPUMEHUMOCTH. Pr3nueckas
TEOpHs.

Pons u Mecto ¢usuku B (GOpMHPOBAHMM COBPEMEHHOW HAyYHOW KapTHUHBI
MUpa, B IPAKTUYECKOUN NESITEIbHOCTH JIOJICH.

Yuenuueckuit sxcnepumenm, nadopamopusie pabomol, npaKmukKym.

N3mepenne cuibl TOKa W HANpsDKEHUS B 1IEMHM MOCTOSIHHOTO TOKa MPHU
MTOMOIIY aHAJIOTOBBIX U IU(PPOBBIX U3MEPUTEIIBHBIX TPHUOOPOB.

3HakoMcTBO ¢ nudpoBoi saboparopueir mo Qusuke. [Ipumepsr n3mepeHus
(bU3HYEeCKUX BEJIMYMH MTPU TTOMOIIN KOMITHIOTEPHBIX JATYUKOB.

Paznen 2. Mexanuka.

Tema 1. Kunemamuka.

Mexanndeckoe ABHKEHUE. OTHOCHUTEIBHOCTh MEXAHUYECKOTO JBUIKCHUSI.
Cucrema orcuéra.

[Ipsimas u oOpaTHast 3aa4l MEXaHUKHU.

Pannyc-BekTop MaTepuanbHOW TOYKH, €r0 MPOEKIMU HAa OCU CHCTEMBI
KOOpauHaT. TpaeKkTopus.

[lepemenienue, CKOpPOCTh (CpelHSIi CKOPOCTb, MTHOBEHHAsi CKOPOCTh) H
YCKOpEHHE MaTepHaIbHONW TOYKH, UX MPOCKIMU HA OCHU CHUCTEMbI KOOPJUHAT.
CrnoxeHue nepemMenieHnil U CII0KEHUE CKOPOCTE.

PaBHOMEpHOE 1 paBHOYCKOPEHHOE MPSIMOJIMHEUHOE IBUAKEHUE. 3aBUCUMOCTD
KOOpAMHAT, CKOPOCTH, YCKOPEHHUS U TTyTH MaTepUaIbHOU TOYKH OT BPEMEHU U UX
rpaduku.

CBobOosiHOE TajieHHe. YCKOpeHHe CBOOOTHOIO MajieHus. J[BHXKEHHE Tena,
OpOIIEHHOTO TOJ YIJIOM K TOPH30HTY. 3aBHCHMOCTh KOOpPJWHAT, CKOPOCTH H
YCKOPEHHUS MaTepUaibHONM TOYKHU OT BPEMEHHU U UX TpauKH.
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KpuBonuueiinoe nBuxkeHue. JIBM)KEHHE MaTepUATIbHOM  TOYKHM  TIO
OKPY>KHOCTH. YTJIOBas M JIMHEWHas ckopocTh. [lepuon m ydactora oOpalieHusl.
LlenTpocTpemurensHoe (HOpMaldbHOE), KacaTeabHOE (TaHTEHIMAJIbHOE) U TIOJHOE
YCKOPEHNE MAaTEPUAIIBHON TOYKH.

TexHuyeckue yCTpOMCTBA M TEXHOJIOTMYECKHE IPOLECCHI: CIUAOMETD,
NBW)KCHUE CHAps0B, LEMHbIE, IIECTepEHYAThIE W pPEMEHHBIE TMEpeaayd,
CKOPOCTHBIC JTUQTHI.

Hemoncmpauyuu.

Mogens cuctembl OTCUETA, WILTIOCTpAIUs KUHEMATHYECKUX XapaKTePUCTHUK
JBHKCHUSL.

Crioco0bI nccne0BaHus JBUKEHUN.

Nnmoctpanus npeaenbHoro nepexoaa u u3sMepeHue MrHOBEHHOM CKOPOCTH.

[IpeoOpazoBaHue IBUKEHUHN C UCIIOIBL30BAHUEM MEXaHU3MOB.

[Tagenue Ten B BO3IyXE U B Pa3pEKEHHOM IIPOCTPAHCTBE.

HaGnronenue nBuxkeHus Tena, OPOIIEHHOTO TMOJ YTJIOM K TOPU3OHTY H
TOPU30HTAJIBHO.

Hanpasnenue ckopoctu npu IBUXEHUHU 11O OKPYKHOCTH.

[IpeoOpa3zoBanue yrioBoi CKOPOCTH B PEIYKTOPE.

CpaBHeHHE IMyTeW, TPACKTOPHIl, CKOPOCTEHl NBUKEHUSI OJTHOTO M TOTO K€
TeJa B Pa3HBIX CUCTEMaX OTCUETA.

Yuenuueckuit sxcnepumenm, nabopamopmuvie padomaol, npaKmuxKym.

N3ydyeHne HEpaBHOMEPHOIO ABUIKEHHS C LEJNbIO ONPEAECICHUS MTHOBEHHOM
CKOpOCTH.

N3mepeHne yckopeHHUsi TIpU MPSIMOJIMHEMHOM PaBHOYCKOPEHHOM JBHXKCHUU
110 HAKJIOHHOW TIJIOCKOCTH.

HccnenoBanue 3aBUCHUMOCTH NYTH OT BPEMEHU IPU PaBHOYCKOPEHHOM
JIBH>KCHUU.

N3mepenne  yckopeHHsi ~ CBOOOJHOro  majeHuss  (peKOMEHAOBAaHO
UCIIOJIb30BaHue IMGPOBOM J1abopaTopun).

WN3yuenue nBwkeHUs Tena, OpoOIIEeHHOro Topu3oHTanbHO. [IpoBepka
TUIIOTE3bl O TMPSMOW MPONOPIUOHATBHON 3aBUCHUMOCTH MEXAY MAIbHOCTHIO
IOJIETA ¥ HAYAJIbHOM CKOPOCTBIO TEIA.

N3ydenue nBHXKEHUS Tella MO OKPYXHOCTU C IOCTOSSHHOW IO MOMYJIIO
CKOPOCTBIO.

Uccnenoanue 3aBUCMMOCTH TEpHUOJIa OOpallleHUsT KOHUYECKOTO0 MasiTHUKA
OT €T0 MapaMeTpPOB.

Tema 2. lunamuxa.
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Ilepseiii 3akoH HeroroHa. MHepuumanbHble cucteMsl otcyéra. [IpuHnmn
oTHocutenbHOCTH [anmnes. HenHepuuanbHble cuctemMbl oTcuéra (OnpeeseHue,
IPUMEPHI).

Macca tena. Cuna. [IpuHuun cynepno3uuuy CuJl.

Bropoii 3akon HeroToOHa 1711 MateprabHON TOYKH.

Tpernii 3akoH HproTOHA 1711 MaTEPUAIIBHBIX TOUYEK.

3aKOH BCEMHUPHOI'O TATOTEHUS. OKBHUBAJICHTHOCTH TI'PABUTALMOHHON H
MHEPTHOU MAacCHI.

Cuna TsKeCTH. 3aBUCMMOCTh YCKOPEHHUSI CBOOOJHOTO MaJCHUSI OT BBICOTHI
HaJl TOBEPXHOCTBIO IUIAHETHI M OT reorpaduueckoil MmWHpPOTHL. JIBUXKeHUE
HeOECHBIX TeN U UX cyTHUKOB. 3akoHbl Keruiepa. [lepBas kocmuueckasi CKOPOCTb.

Cuna ynpyroctu. 3axkoH I'yka. Bec tema. Bec Ttema, nmBmxymerocs c
YCKOPEHHEM.

Cuna tpenus. Cyxoe TpeHue. Cuna TpPEHMS CKOJBKEHHS M CHJIa TPEHHS
nokost. Koapduuuent tpenus. Cuna CONpOTUBICHHMS NpPHU JBUKEHUU Tea B
KUJKOCTH WIH rase, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCHUTEJIBHOTO JABUKEHHS.

Hasnenue. I'mapocratnyeckoe gapinenue. Cuna Apxumena.

TexHuyecKkue yCTpONCTBA M TEXHOJOTHYECKHE MPOLECCHl: MOAIIUITHUKH,
JIBUKECHUE UCKYCCTBEHHBIX CITyTHHKOB.

Hemoncmpauyuu.

HaGnronenue ABMkeHUs TeA B MHEPLHMAIBHBIX U HEMHEPIUATbHBIX CUCTEMAX
OTCYETA.

[IprHIMIT OTHOCUTEIBHOCTH.

Kauenne nByx IMIAMHAPOB WM IIAPOB Pa3sHOM MacChl € OJUHAKOBBIM
YCKOPEHHEM OTHOCUTEIBHO HEMHEPLIMAIBHON CUCTEMBI OTCUETA.

CpaBHEeHHE PaBHOJCHUCTBYIOLIEH NPUIOKEHHBIX K TEIy CHUI C
IIPOU3BEIACHNUEM MACChI TEJIA HA €70 YCKOPEHHUE B HUHEPLIUAIBHON CUCTEME OTCUYETA.

PaBeHCTBO cuil, BO3HUKAIOIINX B pE3yJIbTATE B3aUMOIEHCTBUS TEI.

N3mepenue mace 1o B3auMOJIEHCTBUIO.

HesecomocTs.

Bec Tena npu yckopeHHOM ITOABEME U MTaJICHUH.

[HenTpoOeKxHbIE MEXaHU3MBI.

CpaBHeHHE CUII TPEHHS TOKOS, KAUEHUS U CKOJIbKEHUS.

Yuenuueckuit sxcnepumenm, nabopamopusvie padomaol, npaKmMuKym.

N3mepenne paBHOEHCTBYIOIIEH CUIT IPU IBMXKEHUU OpyCKa 10 HAKJIOHHOM
IIJIOCKOCTH.

[IpoBepka rumore3sl O HE3aBUCUMOCTH BpPEMEHHM [BIKEHHS Opycka Mo
HAKJIOHHOW INIOCKOCTH Ha 3aIaHHOE PACCTOSIHUE OT €r0 MACCHI.
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HccnenoBanue 3aBUCMMOCTH CHJI yOPYTOCTH, BO3HUKAIOIIUX B NPYXUHE U
pe3MHOBOM 00pasiie, OT ux AehopMalivu.

N3ydeHne ABUIKEHHS CUCTEMBI TEJ, CBSI3aHHBIX HUTBIO, MEPEKUHYTOM 4epe3
nETKuit OJIOK.

N3mepenne koddduimeHtTa TpeHUsl MO BEJIMYMHE YTIOBOTO Kod(duimeHTa
3aBUCUMOCTH Frp(N).

HccnenoBanue nBUKeHUs OpycKa MO0 HAKIIOHHOM MJIOCKOCTH C IIEPEMEHHBIM
K03 (HULIMEHTOM TPEHUSI.

N3ydenune nBrKEeHUS Ipy3a Ha Bally C TPEHUEM.

Tema 3. Cmamuka meépoozo mena.

AbGcomotHo TBEpHoe Teno. IlocTymarenbHOEe M BpalllaTelIbHOE JIBHIKCHHUE
TBEpIOro Tema. MOMEHT Cuibl OTHOCHUTEIBHO OCH BpamieHus. [lnedo cusl.
CroxeHune cuil, MpUII0KEHHBIX K TBEpIOMY Teny. LIeHTp TskecTu Tena.

VYcnoBust paBHOBECHS TBEPIOTO TENA.

YcroiiunBoe, HEYCTOMUHMBOE, O€3pa3INuHOe PaBHOBECHE.

TexHuyeckue yCTpPOWCTBA M TEXHOJOTHMYECKHE IIPOLECCHI: KPOHILITEWH,
CTPOMUTEIIbHBIN KpaH, pelI€TyaThle KOHCTPYKLIMH.

Jemoncmpayuu.

VY cioBust paBHOBECHS.

Bunael paBHOBECHS.

Yuenuueckuit sxcnepumenm, nabopamopmuvie padomaol, npaKmuxKym.

HUccnenoBanue ycimoBUM paBHOBECUS TBEPAOIO Tejla, HMEIOLIETO OCh
BpALLECHUS.

KoncTpynpoBaHue KpOHIITEWHOB U PaCYET CUI YIIPYTOCTH.

N3yyeHne ycTONYMBOCTH TBEPAOTO TEJIA, UMEIOLIEr0 IIJI0MIaAb OIIOPHI.

Tema 4. 3akonwl coxpanenus 6 mexanuke.

Nmnynec MaTepralibHOM TOYKH, CUCTEMBI MaTepUaIbHbIX TOUYEK. L[eHTp mace
CHUCTEMBI MATEPHUANIBHBIX TOYEK. TeopeMa O ABUKEHUHU LEHTPa MaccC.

NmMnynbe cuibl 1 N3MEHEHUE UMITYJIbCA TENA.

3aKOH COXpaHEHHUs UMITYJIbCa.

PeaktuBHOE NBHXKEHHE.

MomeHT umnynbca MaTepualbHOM TOYKU. IIpencraBieHune o coxXpaHeHUH
MOMEHTA UMITYJIbCA B LIEHTPAJIbHBIX MOJAX.

Pabora cuiapl Ha MajqoM M Ha KOHEYHOM IepeMmenieHuu. ['padudeckoe
MpEeACTaBICHUE paOOThI CUJIBI.

MOIIHOCTD CHJIBI.

Kunernueckass sHepruss MarepuaibHo Touku. Teopema 00 H3MEHEHUU
KUHETHUYECKOU IHEPIUU MAaTEPUAIIBHOM TOUYKH.

[okymeHT co3paH B anekTpoHHon copme. Ne 51 ot 16.05.2024. Vicnonnutens: Naneesa I'.M. ' INEKTPOHHbBIA
CtpaHuua 10 u3 49. CtpaHunua cosgaHa: 16.05.2024 13:41 ¥ TATAPCTAH



[ToTeHnmanpHble W HEMOTEHUHAIbHBIE CUJIbL. [loTeHUMabHAS DHEPTHUS.
[ToreHnmanpHas sHeprus ynpyro aehopMUpPOBaHHOW MpyKuHbl. [loTeHManbHas
SHEprusi Tejaa B OJHOPOAHOM TPaBUTAUMOHHOM moJjie. lloTeHunanbHas 3HEprUs
TeJa B TPaBUTALIMOHHOM I0JI€ OJIHOPOAHOTO 11apa (BHYTpH U BHE 1miapa). Bropas
KOCMHUYECKasi CKOPOCTb. TpeThs KOCMUYECKasi CKOPOCTh.

CBsizb pabOThl HEMOTEHIHMAIBHBIX CHJI C HM3MEHEHHEM MEXaHU4YeCKOn
SHEPIUU CUCTEMBI TeJl. 3aKOH COXPAHEHHSI MEXaHUYECKON YHEPTHH.

Ynpyrue u Heynpyrue CTOJIKHOBEHHS.

YpaBHenue bepHyin s MICAIBHOM >KUIAKOCTH KaK CJIEJICTBHUE 3aKOHA
COXpPAaHEHUS MEXAHUYECKOU SHEPTUH.

TexHuyeckue ycTpoucTBa M TEXHOJOTMYECKHE IMPOLIECCHI: JIBUKEHUE PAaKET,
BOJOMET, KOMNEP, MPYNKUHHBIM MHUCTOJIET, TUPOCKOI, (UTypHOE KaTaHuE Ha
KOHbKaXx.

Jlemoncmpayuu.

3aKOH COXpaHEHHUs UMITYJIbCa.

PeakTuBHOE NBHXKEHUE.

HN3mepenne MOITHOCTH CUITBI.

N3menenue sHepruu Tesa npu COBEpIICHUU pabOTHI.

B3auMHble mnpeBpalleHUss KMHETHYECKOW Y IMOTCHUUAIBHOM SHEPTHM IPU
JEUCTBUU Ha TEJIO CUJIbI TSXKECTH U CUJIbI YIIPYTOCTH.

CoxpaHeHue YHEPTUH TIPU CBOOOTHOM A ICHUH.

Yuenuueckuit sxkcnepumenm, nadbopamopmuvie padomaol, npaKmuKym.

N3mepeHne ummyibca Teiaa 1o TOpMO3HOMY MYTH.

N3mepenue cuibl TITU, CKOPOCTU MOJEIH 3JIEKTPOMOOHUIS M MOIIHOCTH
CHUJIBI TSTH.

CpaBHEHHE U3MEHEHUS UMITYJIbCA TEA C UMITYJIbCOM CHUJIBI.

Uccnenoanue coxpaHeHus UMIyJibCa IPU YIPYTroM B3aUMOJICHCTBUMU.

N3MmepeHne KHHETUYECKOM SHEPTUH Tejla 0 TOPMO3HOMY MYyTH.

CpaBHeHHE U3MEHEHUS MMOTCHITMAIBLHON SHEPTUHU NPy KUHBI C PaOOTON CHUIIBI
TpPEHUSI.

Omnpenenenne pabOTHl CHIBI TPEHUS TMPHU JIBIKCHUH Tella O HAKJIOHHOMN
IIJIOCKOCTH.

Paznen 3. MoJgeky/sipHasi GU3HKa U TEPMOJAUHAMHUKA.

Tema 1. Ocrogbl MONEKYIAPHO-KUHEMUYUECKOU MeEOPUU.

OCHOBHBIE TOJOXKEHUSI MOJIEKYJIApHO-KuHeTnueckod teopun (MKT), ux
onbiTHOe oOocHoBanue. [uddysus. bpoyHoBckoe ABMKEHHE. XapakTep
JNBW)KCHUS M B3aMMOJICWCTBUSA 4YacCTHI] BellecTBa. MoJenu CTpOEHUsl Ta30B,
KUIKOCTEH W TBEPIBIX Tel U OOBICHEHHE CBOWCTB BEIIECTBA Ha OCHOBE JTHUX
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Mozenel. Macca u pasmepbl Mosekyad (atromoB). KonuyecTBO BeliecTBa.
[ToctositnHas ABoraapo.

TeroBoe paBHOBecue. TemriepaTypa u crocoObl e€ u3mepenus. Illkana
temneparyp Llenbcus.

Mogens uaeanbHOrO ra3a B MOJEKYJSIPHO-KMHETHYECKOU TEOPUHU: YaCTHULIBI
rasa JIBUKYTCSl XaOTHYECKH U HE B3AUMOJAEHCTBYIOT APYT C APYTOM.

l'azoBbie 3akoHbl. YpaBHeHue MenneneeBa—Knaneiipona. AOcomOTHAs
temrneparypa (mkana temneparyp KenbBuna). 3akon JlanbTona. M3omponecchl B
UJeaJbHOM Ta3e C TIOCTOSIHHBIM KOJIMYECTBOM BellecTBa. [ 'paduueckoe
Ipe/ICTaBICHUE U30TPOLIECCOB: U30TEPMa, U30X0pa, n3obapa.

CBsi3p  MEXJy JaBJIE€HUEM M  CpeJHEd KHHETUYECKOW  3Heprueu
MOCTYMATENbHOTO TEIUIOBOTO JABUXKEHHSI MOJIEKYJ HJICAJIbBHOTO Ta3a (OCHOBHOE
ypaBHEHHUE MOJICKYJISIPHO-KUHETHYECKON TEOPUU UJICATHHOTO Ta3a).

CBs13b a0CONIOTHOM TeMMepaTypbl TEPMOJAMHAMUYECKON CUCTEMBI CO CPEeIHEH
KUHETHUYECKOU IHEPrUer MOCTYIATEIbHOIO TEMJIOBOrO ABUKEHUS €€ YACTHILI.

TexHuyeckue yCTpOMCTBA M TEXHOJIOTMYECKHE IPOLECCHI: TEPMOMETD,
O6apomeTp, MoJy4eHne HaHOMAaTEPHUAJIOB.

Jemoncmpayuu.

Mojenu nBUKEHUS YaCTHUL BELIECTBA.

Monens 6pOyHOBCKOTO JIBUKEHUS.

Buaeoponuk ¢ 3anuckio peaqbHOro OpOyHOBCKOTO JBUKCHUSI.

Huddysus xuakocTei.

Mogens onsita lTepHa.

[IputsxeHue MOJIEKyI.

Mojenu KpUCTaNIMYECKUX PEIIETOK.

HaGnronenue u uccienoBanre U30mpoIeccoB.

Yuenuueckuit sxcnepumenm, nadbopamopuvie padomaol, npaKmuKym.

HUccnegoBanme mporecca yCTAaHOBJIEHUS TEIUIOBOTO PABHOBECHUS IPH
TEIJI000MEHE MEXK]Ty TOPSUEH U XOJI0AHOW BOJIOM.

N3ydenue H30TEPMUUYECKOr0o Ipouecca (PeKOMEHIOBAHO HMCIOJIb30BAHUE
udpoBoit mabopatopun).

N3ydenune n30XopHOro mporecca.

N3yuenue nzobapHoro npoiecca.

[IpoBepka ypaBHEHUS COCTOSTHHUSL.

Tema 2. Tepmoounamuxa. Tennosvie mauiunbl.

Tepmoaunamuueckast (T[]) cucrema. 3amaHue BHEUIHUX YCIOBUM JIs
TEPMOJMHAMUYECKON CUCTEMBI. BHelIHNE 1 BHyTpeHHHE napameTpsl. [TapameTpsl
TEPMOJVUHAMUYECKON CHUCTEMBI KaK CpEIHUE 3HAYCHUS BEJIWYMH, OINKUCBHIBAIOLINX
€€ COCTOSIHME Ha MUKPOCKOIIMYECKOM YPOBHE.
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HyneBoe Hauamo TtepmoauHamuku. CaMONpOU3BOJIbHAS — pellaKcalus
TEPMOJUHAMUYECKON CUCTEMBI K TEIJIOBOMY PaBHOBECHIO.

Mogenp wuaeanpHOro ra3a B TEPMOJMHAMUKE — CHUCTEMa YpaBHEHUI:
ypaBHeHHe MeHneneeBa—Knaneipona v BBIpAXKEHUE [JIsI BHYTPEHHEW SHEPTHM.
VYcnoBusi MpUMEHUMOCTH 3TOM MOJEIW: HU3KAasl KOHIEHTPALMS YacTHUIl, BBICOKHE
TeMIIEpaTypbl. BelpaxeHue 11 BHYTPEHHEN SHEPIUU OJJHOATOMHOTO HUI€aIbHOTO
rasa.

KBa3zucraruueckue u HeCTaTUYECKHUE MPOLIECCHI.

DOneMeHTapHas padboTta B TepMoAMHAMUKE. Beruucienue padoTsl 1o rpaduxy
npoiiecca Ha pV-auarpaMmme.

Termonepenaya  kak  cmoco0  W3MEHEHWS  BHYTPEHHEW  DHEPIHu
TEPMOJMHAMUYECKOW CcuUCTeMbl 0Oe3  coBepuieHus paboTel. KonBekius,
TEIIONPOBOAHOCTh, U3JTyUEHUE.

KomnuectBo Ttemnotel. TemnoéMKOCTh Tena. YAelbHas W MOJSpHas
TEIUIOEMKOCTH BEIIECTBA. YpaBHeHUWE Maiiepa. YaenpHas TEIUIOTa CrOpPaHHs
TormBa. Pacu€r KkoimuecTBa TEmNIOTH mOpu Temionepenaye. llonstue o006
aauabaTHOM Ipoliecce.

IlepBblii 3aKkOH TepMOAWHAMUKH. BHyTpeHHsss »sHeprus. KoimuecTtBo
TEIUIOTBI W paboTa Kak Mepbl H3MEHEHUSI BHYTPEHHEW  DHEPruu
TEPMOJUHAMUYECKON CUCTEMBI.

Bropoli 3akOH TEPMOJMHAMHUKHA UISI PABHOBECHBIX MPOLECCOB: Yepe3
3a/IaHHOE PABHOBECHOE COCTOSIHUE TEPMOJMHAMUYECKON CHUCTEMBI MPOXOIUT
eIMHCTBEHHas annadaTta. AOCOJIIOTHAS TeMIepaTypa.

Btopoii 3akoH TepMOAMHAMUKH JJii  HEPABHOBECHBIX  IPOIIECCOB:
HEBO3MOXKHO TIepeaTh TEIJIOTY OT 0oJiee XOJ0AHOTO Teja K 0osiee HarpeToMy 0e3
komriencanuu (Kmaysuyc). HeobpatuMocTs MpUpOIHBIX MPOIECCOB.

[IpuHiune! gerictBus TemnoBbix MamuH. KIT/I.

Maxkcumanbnoe 3nauenne KIIJ1. [{uxn Kapno.

DKOJIOTUYECKHE aCIEeKThl MCIOJIb30BaHUS TEIJIOBBIX JBUTaTeneil. TermioBoe
3arpsA3HEHHUE OKPYKarolel Cpeibl.

TexHuyeckue yCTpPOMCTBA U TEXHOJOTMYECKHE MPOILIECCHl: XOJOAWIbHUK,
KOHJIUIIMOHEDP, AU3CIbHBIM W KapOIOpaTOpPHBIA JBUTATENM, IMapoBas TypOWHA,
MOJIyYEHHE CBEPXHU3KUX TEMIIEpaTyp, YTUIU3alUs «TEIJIOBBIX» OTXOJOB C
UCIIOJIb30BAaHUEM TEIIJIOBOTO HACOCA, YTHIIM3AIUS OMOOPTaHUYECKOTO TOTUTHBA JIJIS
BBIPAOOTKHU «TEIJIOBOM» U AJIEKTPOIHEPTHH.

Jlemoncmpayuu.

N3meHenune TemmepaTypbl IpH a1nadaTUYECKOM PaCIIMPEHUH.

Bo3znyuiHoe oruuso.

CpaBHeHUE yJIeTbHBIX TEMI0EMKOCTEHN BEIIECTB.
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CnocoObl U3MEHEHHS! BHYTPEHHEH YHEPTHH.

Uccnenosanue aguabaTHOro mpoiecca.

KomnberoTepHble MOIEIH TETIOBBIX JBUTATEIICH.

Yuenuueckuit sxcnepumenm, nabopamopuvie padomaol, npaKmuKym.

N3mepenne yaenpHON TEITOEMKOCTH.

Hccnenosanue npoiecca OCTHIBAaHMS BEILIECTBA.

HccnenoBanue aguabaTHOTO Mpoliecca.

N3ydenue B3aMMOCBA3M IHEPTHU MEXKMOJICKYISIPHOTO B3aUMOJCHCTBUS U
TEMIIEPaTypPbl KUIIEHUS KUIKOCTEH.

Tema 3. Aepecamnwie cocmoanusn eeujecmea. Pazosvie nepexoowl.

[TapooOpa3oBanne u KoHAeHcamus. Vcmapenwe wu KureHwe. VY IelbHas
TEIJI0Ta NapooOpa3oBaHuUs.

Hacelliennsle ¥ HeHacklllleHHbIE TMapbl. KadecTBeHHass 3aBUCHUMOCTD
IJIOTHOCTH M JAAaBJIEHHUS HACBIIIEHHOTO Mapa OT TEMIIEPATYPbI, UX HE3aBUCUMOCTD
0T 00bEMa HACKIIIEHHOTO Tapa. 3aBUCUMOCTh TEMIIEPATYPhl KUIIEHUS OT JIaBICHUS
B KUJIKOCTH.

Brnaxxnocts Bo3myxa. AGCOIOTHASE 1 OTHOCUTENIbHAS BIIAKHOCTb.

TBépnoe Teno. Kpucraminueckue u amopdubie Tena. AHU30TPOIUS CBOMCTB
KpuctaiyioB. [lnaBneHne W Kpuctainuzanusa. YJelabHas TEIIOTa IUIaBJICHUS.
CyOnumariusi.

Hedopmanu TBEpaOTO Tena. Pactsbkenue u cxxarue. Casur. Moayins FOHra.
[Ipenen ynpyrux negopmariuid.

TennoBoe pacummpeHune XKUAKOCTEH M TBEPABIX Tel, 0OBEMHOE U JUHEHHOE
paciipenre. AHTAQpMOHU3M TEIUIOBBIX KOJIEOAHHI YacTHI] BEIlIeCTBA KaK MPUYHHA
TEIJIOBOTO paclIMpeHus Tel (Ha KaueCTBEHHOM YPOBHE).

[IpeobpaszoBanue 3Hepruu B (Ha30BBIX MEPEX0Iax.

YpaBHEHHE TEIIOBOTO OaaHca.

[ToBepxHocTHOE HaTspkeHUE. KoappuumeHT moBEpXHOCTHOTO HATSKEHHS.
Kanunnspusie senenus. J{apneHue moj MCKpUBIEHHON MTOBEPXHOCTHIO )KUIKOCTH.
®opmyna Jlamaca.

TexHuyeckue yCTPOMCTBA U  TEXHOJOTMYECKHE TMPOLECCHl:  KUIKHE
KPUCTAJLJTbI, COBPEMEHHbBIC MaTEPHUAIIbI.

Jemoncmpayuu.

TerutoBoe pacmpeHue.

CBONCTBa HACKIIIEHHBIX MMAPOB.

Kunenue. Kunenve npu mnoHM>XEHHOM J1aBJICHUMU.

N3MmepeHne cuiibl MOBEPXHOCTHOTO HATSKEHHUS.

OnBITHI C MBUIBHBIMU TIJIEHKAMU.

CwmaunBaHue.
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Kanunnsapueie snenus.

Monenu HEHbIOTOHOBCKOM KUIKOCTH.

Cnioco6b1 U3MEpPEeHUs BIAKHOCTH.

HccenenoBanue HarpeBaHus U IJIABICHUS KPUCTAIIIMYECKOTO BEILECTBA.

Bunsl nedopmaruii.

Habmronenue Manbix nedopmaruid.

Yuenuueckuit sxcnepumenm, nabopamopmusvie padomaol, npaKmuKym.

N3ydenune 3aKk0OHOMEpPHOCTEN HCTIAPEHUS KUAKOCTEN.

N3mepenne yienpHON TEIUIOTHI TUIABIEHUS JIBA.

N3ydeHue CBOKWCTB HACHIIIEHHBIX TAPOB.

N3mepenue aOCONIIOTHOM BIIaXXHOCTH BO3JyXa M OIEHKAa MaccChl IapoB B
ITOMEILICHNH.

N3mepenne koahpuinenTa noBEpXHOCTHOTO HATSKCHUS.

N3mepenne monyns FOHra.

UccnenoBanue 3aBucuMOCTH nedopManuu  pe3sMHOBOTO oOpasiia oT
IIPUII0KEHHON K HEMY CHJIBI.

Pa3znen 4. DiekTpoauHaMuKA.

Tema 1. dnexkmpuueckoe none.

OnekTpu3anus Tea U €€ NpOsIBICHUA. OJEKTpuueckuid 3apsia. JIBa Buaa
JNEKTPUYECKUX 3apsAaoB. [IpOBOAHWKHM, IHMAJIEKTPUKM W IOJyIPOBOAHUKH.
DJIEMEHTapHBIN DJIEKTPUYECKAN 3apsifl. 3aKOH COXPAHEHUS BJIEKTPUYECKOTO
3apsza.

B3aumoneiictBue 3apsaoB. Toueunsie 3apsanl. 3akoH Kymona.

DnekTpudeckoe nojue. Ero qeicTBue Ha dJIEKTPUYECKUE 3apsibl.

Hanpsoxkénnocts  anektpudeckoro  mosst.  [lpoOueiit  3apsg. Jlunum
HaIpsKEHHOCTH AJIEKTPUUYECKOro nosisi. OAHOPOIHOE 3IEKTPUUECKOE TIOJIE.

IToTeHIManbHOCTE 3JIEKTPOCTATUYECKOrO IOJA. Pa3HOCTH MOTEHIMANIOB U
HanpsbkeHue. [loreHuumanbHas SHeprus 3apsga B IJEKTPOCTATHUYECKOM IOJIE.
[ToreHnMan 3smeKTpocTaTiuecKoro noJisg. Ces3b HANPSHKEHHOCTY MOJISA U PA3HOCTH
NOTEHUHUAJIOB U 3JEKTPOCTATUYECKOro Mojs (Kak OJHOPOJHOrO, TaK U
HEOJIHOPOJIHOTO).

[IprHIMIT Cyneprno3uIMU IIEKTPUUECKUX TTOJIEH.

[Tone Toueunoro 3apsma. Ilone paBHOMepHO 3apsbkeHHOM cdeprl. [lome
PaBHOMEPHO 3apsiKEeHHOro mo o0bEMy mapa. I[lose paBHOMEPHO 3aps>KEHHOM
OecKOHEYHOM TIOCKOCTH. KapTuHbl JIUMHUN HanpsHDKEHHOCTH 3THX TOJIEH M
SKBUIIOTECHIIMAIBHBIX IOBEPXHOCTEM.

[IpoBOJHUKY B 2JIEKTPOCTATHYECKOM IOJIE. Y CIIOBUE PAaBHOBECHS 3apsA0B.

JIMDJIeKTpUKH B JIEKTPOCTaTUYECKOM  IIOJIE. JuaiiekTpuueckas
IIPOHUIIAEMOCTH BEILIECTBA.
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Konpnencarop. DneKkTpoEMKOCTh KOHIAEHCATOPA. DIEKTPOEMKOCTH ILIOCKOTO
KOHJIEHCATOopA.

[TapannensHOE coefMHEHNE KOHAEHCATOPOB. [locnenoBaTenbHOE COEAUHEHHE
KOHJICHCAaTOPOB.

DHeprust 3aps>KeHHOT0 KOHJIEHCaTopa.

JIBr>KEeHUE 3apsHKEHHOM YacTULBI B OAHOPOIHOM 3JIEKTPUYECKOM IOJIE.

TexHuyeckue yCTpOWCTBA M TEXHOJIOTMYECKHE IPOLECCHI: 3JIEKTPOCKOI,
ANEKTPOMETP, DJIEKTPOCTATUYECKAs 3allliTa, 3a3e€MJICHHE DJIEKTPOTpPHUOOPOB,
KOHJIeHcaTopbl, TeHepaTop Bau ne ['paada.

Jlemoncmpayuu.

YCTpOUCTBO ¥ MPUHLIMUIT JEUCTBUS AIEKTPOMETPA.

DIIEKTPUYECKOE TMOJIE 3aPSIKEHHBIX IAPUKOB.

DJIEKTPUYECKOE TOJIe ABYX 3aPSIKEHHBIX TIJIACTHH.

Mopaensb anekTpoctaruueckoro reneparopa (Ban ne ['paada).

[IpoBOJHUKY B 3TIEKTPUUECKOM IOJIE.

DIIeKTpOCTaTUYECKAs 3aIUTA.

YCTpOUCTBO U AEUCTBUE KOHJIEHCATOPA IMMOCTOSHHOU U IIEPEMEHHON EMKOCTH.

3aBUCHUMOCTh  DJIEKTPOEMKOCTH IIOCKOTO KOHAEHCAaTopa OT IUJIOIIAAH
IJIACTUH, PACCTOSIHUS MEXKy HUMH U TUDJIEKTPUUECKONU MPOHUIIAEMOCTH.

DHeprust JIEKTPUIYECKOT0 MOJISI 3aPSXKEHHOT0 KOHJIEHCATOopA.

3apsaka U pa3psaka KOHAEHCATOpa Yepe3 PE3UCTOP.

Yuenuueckuit sxkcnepumenm, nadbopamopmuvie padomaol, npaKmuKym.

OneHka cuil B3aUMOJICUCTBUS 3aPSAKEHHbBIX TE.

Habnronenue npeBpailleHus: SJHEPTUU 3apSHKEHHOTO KOHAEHCATOPa B YHEPTHUIO
W3JIy4YE€HUS CBETOJIUO/IA.

N3ydenue npoTekaHust TOKA B IENH, COAEPKAIIEl KOHJIEHCATOP.

Pacrnipenenenue pa3HOCTH IIOTEHIMAJIOB (HampsIKEHUs ) pu
MOCJIEIOBATEILHOM COEAUHEHUN KOHICHCATOPOB.

Hccnenosanue pa3psia KOHAEHCATOPA YEPE3 PESUCTOP.

Tema 2. Ilocmoannwlit 31eKmpuyecKuil mox.

Cuna toka. [TocTosIHHBIN TOK.

VYcnoBusl CylecTBOBaHUSI MOCTOSIHHOTO AJIEKTPUUYECKOTO ToKa. McTOYHUKH
toka. Hanpsoxenne U u S/1C &.

3akon Oma JJisl yyacTKa LEIH.

DIIEKTPUYECKOE COIIPOTHUBJICHUE. 3aBUCUMOCTh CONPOTUBJICHUS
OJIHOPOJITHOTO TMPOBOJHUKA OT €ro JJIMHBI M TUIOMIAIX TMOMEPEYHOIo CEUCHHS.
VY nenpHOE CONMPOTUBIICHHUE BEUIECTBA.

[TocnenoBarenbHOE, MapauieIbHOE, CMEIIAHHOE COEAMHEHUE IMPOBOJHUKOB.
Pacuér pa3BeTBnéHHBIX 2nekTpuueckux neneit. [IpaBuna Kupxroda.
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Pabota snekrpuueckoro Toka. 3akoH Jlxoyns—JIenua.

MOoOMHOCTD 3JIEKTpUUECKOr0 ToKa. TemioBas MOIIHOCTb, BbIIENsieMas Ha
pe3ucrope.

OJIC u BHYTpeHHEE CONPOTUBIECHHE HCTOYHMKA ToKa. 3akoH Owma mid
MOJTHON (3aMKHYTOM) 5JIEKTpUYECKOW 1enu. MOIIHOCTh HUCTOYHUKA TOKA.
KopoTtkoe 3aMbikaHue.

KoHzieHcaTop B 11enu NOCTOSIHHOTO TOKA.

TexHuyeckue yCTpOMCTBA M TEXHOJOIMYECKHE IIPOLIECCHI: aMIIEPMETD,
BOJITMETP, PEOCTAT, CYETUUK DIIEKTPUUECKOU SHEPTHH.

Jlemoncmpayuu.

N3mepenue cuiibl TOKa U HalpsDKEHUS.

HccnegoBanue 3aBUCUMOCTH CUJIbI TOKa OT HAIPSKEHUS ISl PE3HCTOpa,
JaMIbl HAKAJIUBAHUS U CBETOMO/A.

3aBUCUMOCTh CONPOTUBJICHUS LWIMHAPUYECKUX MNPOBOJHUKOB OT JJIMHBI,
IUIOLIAH TIONIEPEYHOTO CEYEHUS U MaTepHaIa.

HccnenoBaHue 3aBUCUMOCTH CHJTbI TOKA OT COMPOTUBIIEHUS ITPU TOCTOSTHHOM
HaIpsKEHUU.

[Ipsamoe nzmepenne I/JC. KopoTkoe 3amMbIKaHHE ralbBAHUYECKOTO JIEMEHTA
Y OLICHKA BHYTPEHHETO CONPOTUBIICHHUS.

Cnoco0O»bl coegMHEHUsT NICTOYHUKOB Toka, D/[C Oarapei.

WccnepoBanue pa3sHOCTH MOTEHIMATIOB MEXKY IMOJIOCAMH HMCTOYHMKA TOKa
OT CHJIBI TOKA B LIETIH.

Yuenuueckuit sxcnepumenm, nadopamopusie pabomol, npaKmukKym.

HccnenoBanue cMeIaHHOTO COEIMHEHUS PE3UCTOPOB.

N3mepenne yaenbHOro COnpoTUBICHUS TPOBOIHUKOB.

HccnenoBanne 3aBUCMMOCTH CHJIBI TOKa OT HANpPSOKEHHS I JIAMIIBI
HaKaJINBaHUS.

VYBenuueHue npeaena u3MepeHus amnepMeTpa (BoIbTMETPA).

N3mepenne 3/1C 1 BHyTpEeHHETr0 CONPOTUBIICHUSI ICTOYHUKA TOKA.

HccnenoBanue 3aBucumoctu D/[C ranbBaHUYECKOrO 3JIEMEHTa OT BPEMEHHU
IIPU KOPOTKOM 3aMbIKaHUH.

HccnepoBanue pa3HOCTH MOTEHUMAJIOB MEXKIY IMOJIOCAMH HMCTOYHMKA TOKa
OT CWJIBI TOKA B LEIIH.

HccnenoBaHue 3aBUCUMOCTH MOJIE3HONM MOIIIHOCTH HCTOYHUKA TOKA OT CHJIBI
TOKaA.

Tema 3. Toxu 6 paznuynslx cpeoax.

DJIEKTpUYECKasi MPOBOJMMOCTh  PA3JIMYHBIX  BEIIECTB. JJEKTPOHHAS
IPOBOJIMMOCTb TBEPABIX METAIOB. 3aBUCHMOCTH COIPOTUBIIEHHS METAUIOB OT
TemiiepaTypbl. CBEpXIIPOBOIUMOCTb.
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DIIEKTPUYECKHM TOK B BaKkyyMe. CBOMCTBA 3JIEKTPOHHBIX ITYYKOB.

[TonynpoBOIHUKH. CobOcTBeHHass IpUMECHasi  MPOBOJUMOCTb
noJiynpoBoiHUKOB. CBoMcTBa p—n-niepexosa. [lomynpoBoiHUKOBBIE TPUOOPHI.

DNEKTPUYECKU TOK B 3JIEKTPOJUTAX. DJIEKTPOJUTHYECKAs JUCCOLMALMSL.
Dnexktponus. 3akonsl Dapages 1I1d 3JIEKTPoIu3a.

DneKTpudecknii ToK B razax. CaMOCTOATENbHBII M HECAMOCTOSITEIbHBIN
paspsan. PaznmuuHble TUITBI CaMOCTOATENBHOTO paspsana. Monnus. [Lnazma.

TexHuyeckue yCTpOMCTBA M NPAKTHYECKOE NPUMEHEHHE: Ta30paspsiIHbIe
JamIibl, 3JEKTPOHHO-JIy4yeBass TpyOKa, MOJYIMPOBOJHUKOBBIE MPUOOPHI: JHO/,
TpPaH3UCTOp, (POTOAMOMA, CBETOJMOM, TrajbBaHUKa, padUHUPOBAHUE ME[H,
BBIIUIABKA aJIFOMHUHMUS, JIEKTPOHHAS MUKPOCKOIIHS.

Jemoncmpauyuu.

3aBUCHUMOCTbh COIPOTUBJIEHUS METAJNIOB OT TEMIIEPATYPHI.

[IpoBOOAMMOCTB 3JIEKTPOIUTOB.

3akoHsl 3nekTposinza dapanes.

HckpoBont pa3psax v MPOBOAMMOCTD BO3yXa.

CpaBHeHHE NPOBOJAUMOCTH METAIIIOB U MOJIYIIPOBOIHHUKOB.

OnHOCTOPOHHSA MPOBOJAUMOCTD JUOA.

Yuenuueckuit sxcnepumenm, nadbopamopmusvie padomaol, npaKmuKym.

HaoOnronenue snexrponusa.

N3mepenune 3apsaa O4HOBAJIEHTHOTO UOHA.

HccnenoBanue  3aBUCUMOCTH  COIIPOTUBIIEHHMS  TEpMOpE3UCTOpa  OT
TEMIIEPATYPHI.

CHsATHE BOJBT-aMIIEPHON XapaKTEPUCTUKH AUOA.

DuU3NYeCKUN NMPAKTUKYM.

Cnioco6sb1 u3mepeHus: GU3NIECKUX BEIUYHUH C UCIIOIb30BAaHUEM aHAJIOTOBBIX
U LUQPOBBIX H3MEPUTEIBHBIX MPUOOPOB M KOMIIBIOTEPHBIX JAaTYMKOBBIX CHCTEM.
AOGCOIIIOTHBIE U OTHOCHUTEIIbHBIE TOTPEUTHOCTH U3MEPEHUN (PU3NUECKUX BEIUYHH.
OueHka rpaHul MOrpeIHOCTEN.

[IpoBeneHne KOCBEHHBIX M3MEPEHHM, HCCIEAOBAHUN  3aBUCUMOCTEUN
(Gu3nYeCKUX BEIUYUH, MPOBEpPKa MPEAJIOKEHHBIX THUIOTE3 (BBIOOp M3 pabdor,
ONMCAaHHBIX B  TEMAaTUYECKUX  pa3leiax «YUYEHUYECKUH  DKCIEPUMEHT,
1abopaTtopHbIe PadOTHI, TPAKTUKYM).

MexnpeaMeTHbIe CBS3H.

N3yuenne kypca ¢usuku yriayoséHHoro ypoBHs B 10 kjacce
OCYIIECTBIISIETCA C YUYETOM COAEPKATENBHBIX MEKIIPEAMETHBIX CBA3EH C KypCaMu
MaTEeMaTUKH, OMOJIOTUU, XUMHUH, Treorpaduu U TEXHOJIOTHH.

Mescnpeomemmnole NOHAMUA, C6A3AHHbBIE C UZYYECHUEM MEMOO08 HAYYHO20
NnO3HaHuA: SBICHHWE, HAy4YHbIA (DaKT, rUnoTe3a, (pu3nuecKkas BEIMYMHA, 33aKOH,
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TEOpusi, HaAOIIOJICHHE, SKCIEPUMEHT, MOJCIUPOBAHUE, MOJIeNIb, HU3MEpPEHUE,
MOTPEIIHOCTH U3MEPEHUH, U3MEPUTEIbHBIE TPUOOPHI, I(poBas 1adopaTopus.

Mamemamuxka: pelieHUE CHUCTEMbl ypaBHeHUW. JIunHeiHas yHKIus,
napaboda, rurnep0oiia, ux rpaduku U cBoicTBa. TpuroHomeTpudeckue QyHKIIUH:
CHUHYC, KOCUHYC, TAHT€HC, KOTAHTE€HC, OCHOBHOE TPUTOHOMETPUUECKOE TOKIECTBO.
BekTopbl 1 uX NpOEKIIUHA HAa OCH KOOPIMHAT, CIIOKEHHE BEKTOPOB.

Bbuonozua: Mmexannueckoe ABWKCHHE B )KUBOU mpupoje, 1uddys3us, ocMoc,
TEMJI000MEH >KMBBIX OPTaHW3MOB, TEIJIOBOE 3arpsS3HEHUE OKPYKAIOMIEH CPEIpbl,
yTUIU3alusi OHMOOPraHMYEeCKOro TOIIMBA JJisl  BBIPAOOTKH «TEIUIOBOW» U
AIEKTPOIHEPTIUH, TOBEPXHOCTHOE HATSHKECHUE U KaIMJUISIPHBIE SIBJIEHUS B IPUPOJIE,
AIEKTPUUYECKHUE SBJICHUS B )KUBOU IPUPOJIE.

Xumusa: NUCKPETHOE CTPOEHHE BEIIECTBA, CTPOCHUE aTOMOB U MOJICKY,
MOJIb BEIECTBA, MOJSIpHAs Macca, IOJy4YeHHE HaHOMAaTepUalioB, TEIUIOBHIC
CBOWCTBA TBEP/BIX TEII, KUJIKOCTEN U Ta30B, KUIKUE KPUCTAILIbI, JIIEKTPUUECKHE
CBOICTBA METAJLJIOB, SJIEKTPOJIUTHYECKAS IUCCOIMALINS, TallbBAHUKA, JIEKTPOHHAs
MUKPOCKOIIHS.

TI'eozpaghus: BnaxxHOCTH BO3/1yXa, BETPHI, 0ApOMETP, TEPMOMETP.

Texnonozua: npeoOpazoBaHUe JBIKEHUM C UCMOJIb30BAHUEM MEXaHU3MOB,
y4€T CYXOro MW JKHUJKOTO TPEHHUS] B TEXHUKE, CTAaTHUYECKHE KOHCTPYKIUU
(KpOHIITENH, peméTyarble KOHCTPYKIMU), UCIOJIb30BAaHUE 3aKOHOB COXPaHEHMUS
MEXaHUKW B TEXHUKE (TMPOCKOM, BOJOMET WU JPYyTHE), JBUraTelib BHYTPEHHETO
CropaHus, naponasi TypOuHa, ObITOBOM XOJOIUIBLHUK, KOHAUIIMOHED, TEXHOJIOTUU
MOJIYYEHUS! COBPEMEHHBIX MAaTEpHUAJIOB, B TOM YKCJIE HaHOMAaTEpUalIOB, U
HAaHOTEXHOJIOTUM, BJIEKTPOCTATUUECKas 3allluTa, 3a3eMJICHUE AJIEKTPONpPUOOPOB,
razopaspsiiHbIC JIAMITbI, TOJTYTTPOBOHUKOBBIE MPUOOPHI, TaJIbBaHUKA.

11 KJIACC

Pa3znen 4. DiekTpoauHaMHKA.

Tema 4. Mazcnummnoe no.e.

B3aumopmeicTBuE TOCTOSHHBIX MAarHUTOB W MNPOBOJHUKOB C TOKOM.
MaruutHoe mnone. Bektop marHuTHOM uWHAYKIMHU. [IpuHIuMn cynepnosunnu
MAarHUTHBIX T10JIeW. JINHMM MarHUTHOW MHIYKIIUH.

MaruutHoe mnoje NpPOBOJAHUKA C TOKOM (NPAMOrO NPOBOJHHUKA, KATYIIKA WU
KpyroBoro BuTKa). OneIT Dpcrena.

Cuna Amnepa, €€ HanpaBJICHUE U MOYJIb.

Cuna Jlopenua, e€ HampaBieHUE U MOYJIb. JIBUXKEHUE 3apSXKEHHOM YaCTULIbI
B OJJHOPOJIHOM MarHUTHOM Ttojie. PaGoTa cuisl Jlopenna.

MarnauTtHOe noJie B Bemectse. @eppomMarHeTuky, napa- i TUaMarHeTUKH.
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TexHuyeckue yCTpOWCTBA M TEXHOJOTMYECKHE IPOLECCHI: NPUMEHEHUE
MOCTOSIHHBIX MarHuTOB, AIEKTPOMAarHuTOB, TECTEP-MYJIbTUMETP,
AIEKTPOJIBUTaTe b SIKOOU, yCKOPUTENIN 31I€MEHTAPHBIX YACTHII.

Hemoncmpauyuu.

Kaptuna 7uHHMM  WMHAYKOUMM  MAarHUTHOTO IO TIOJOCOBOTO  H
MOJIKOBOOOPA3HOI0 MOCTOSTHHBIX MATHUTOB.

KapTtuna nuHuii MarHuTHOM MHIYKIIMU TOJISL JJIMHHOTO MPSMOT0 TPOBOAHUKA
1 3aMKHYTOT'O KOJIBLEBOI0 NPOBOAHUKA, KATYIIKH C TOKOM.

B3anmoneicTere 1ByX NPOBOJHUKOB C TOKOM.

Cuna Amnepa.

JevictBue cuibl JIopeH1a HA HOHBI AIEKTPOJIUTA.

Habnronenue ABMKEHUS MyYKa AJIEKTPOHOB B MATHUTHOM TIOJIE.

[TpuHIMn JIEUCTBUS BIIEKTPOU3MEPUTEIILHOTO npubopa
MAarHUTO3JIEKTPUUECKON CUCTEMBI.

Yuenuueckuit sxcnepumenm, nadbopamopmusvie padomaol, npaKmuKym.

HccnenoBanne MarHuTHOTO NOJISI TOCTOSIHHBIX MAarHUTOB.

NccnenoBanue cBOMCTB (heppOMarHEeTUKOB.

Hccnenoanue AeHCTBUSA TOCTOSSHHOTO MAarHUTa Ha PaMKy C TOKOM.

N3mepenue cuiibl AMmnepa.

N3yuenne 3aBUCUMOCTH CUJIbl AMIIEpa OT CHJIBI TOKA.

OrnpeneneHre MarHUTHOM MHIYKIIMM Ha OCHOBE U3MEPEHUS CUIIbI AMIiepa.

Tema 5. dnekmpomazHumnas uHOYKUUA.

SBneHne BIIEKTpOMArHWTHOM HMHAYKUMH. [IOTOK BEKTOpa MarHMTHOMU
uaaykuuu. OJIC wHAayknuu. 3aKOH HIEKTPOMAarHWuTHOM uHaykuuu Papajes.
Buxpesoe anextpuueckoe nosie. Toku Dyko.

OJIC MHAYKUMU B TPOBOJHHUKE, IBHXKYIIEMCS B OJHOPOJHOM MAarHUTHOM
oJIe.

IIpasuiio Jlenuna.

NuayktuBHOCTh. KaTymika WMHIYKTUBHOCTA B IIE€NU IOCTOSHHOTO TOKAa.
Asnenne camonuaykuuu. 3/1C caMOMHIyKIINH.

DHeprusi MarHUTHOTO TOJI KaTYIIKH C TOKOM.

DJIEKTPOMArHUTHOE MOJIE.

TexHuyeckue yCcTpoHCTBAa M TEXHOJIOTMYECKHE MPOLECCH: MHAYKIMOHHAS
II€4b, COJICHOU], 3aIUTA OT NEKTPU3ALMHU TEJI IPU ABUKECHUH B MATHUTHOM I0JIE
3emiu.

Jlemoncmpayuu.

HaGntonenue siBneHus 3JeKTPOMarHuTHOW UHTYKIIUH.

HccnenoBanue 3aBucumoctd OJIC MHIAYKIMM OT CKOPOCTH HW3MEHEHMS
MAarHUTHOTO TTOTOKA.
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IIpasuiio Jlenuna.

[Tanenune maruuTa B aIFlOMUHUEBOM (MeTHON) TpyOe.

SIBneHue caMOMHAYKITUH.

Uccnenoanue 3aBucumoctd JJC caMOMHIYKIMH OT CKOPOCTH H3MEHEHMS
CHUJIBI TOKA B ICTIH.

Yuenuueckuit sxcnepumenm, nabopamopusie pabomol, npaKkmukym.

Uccnenosanue sBICHUS 3IEKTPOMArHUTHOW UHAYKIUH.

Onpenenenre UHAYKIIUA BUXPEBOTO MArHUTHOTO TMOJISI.

UccnenoBanue siBIeHUS CAMOUHTYKIIUH.

COopka Mo/ieNu AMEKTPOMArHUTHOT'O FeHepaTopa.

Pa3nea 5. KoJyie0anus ¥ BOJIHBI.

Tema 1. Mexanuueckue Konedanus.

Konebarenbnas cucrema. CBOOOHBIE KOJIEOAHUS.

IMapmonnueckue konebanusa. Kunematuueckoe W JUHAMUYECKOE OMHMCAHUE.
DHepPreTuuecKkoe OMUCaHUE (3aKOH COXPAHEHUsS MEXAaHUYECKOW sHepruu). BuIBon
JTUHAMUYECKOTO OMUCAHUSI TAPMOHUYECKUX KOJIEOAHUM U3 UX SHEPIeTUYECKOTO U
KMHEMaTUYE€CKOTO OMUCAHUS.

AmMmutyaa U ¢asza konebanuid. CBs3b aMIUTUTYIbl KOJIEOAHUM HCXOMHOU
BEJTMYMHBI C aMILTUTYyIaMH KOJIeOaHU €€ CKOPOCTH U YCKOPEHUSI.

Ilepuon u yacrora koneOanuii. Ilepumon manbix CBOOOJHBIX KOJeOaHMI
MaTreMaTH4eCcKoro masiTHuka. Ilepuos CBOOOIHBIX KoOJI€OAHUN TPYKUHHOTO
MasTHUKA.

[TonsiTHE O 3aTyXaOMMX KojaeOaHusX. BeiHykaeHHbIe koneOanus. PezonaHc.
Pe3onancnasi kpuBas. BiusiHue 3aTyxaHuss Ha BHJ PE30HAHCHOM KpPHUBOM.
ABTOKOICOaHUS.

TexHuueckue ycTpoMCTBA U TEXHOJOTUYECKHE MPOIECCHI: METPOHOM, YaCHhl,
KauyeJu, My3bIKaJIbHbIE MHCTPYMEHTHI, ceiicMorpad.

Jemoncmpauuu.

3amnuch KoJe0aTeIbHOTO ABUKEHUS.

Hal6nronenue He3aBUCUMOCTH TIEpHO/Ia MaJIbIX KOJIeOaHHil rpy3a Ha HUTH OT
aAMIUTUTY JTBI.

UccnenoBanue 3aryxarwmmx KojieOaHui U 3aBUCUMOCTH TIEpuoa CBOOOHBIX
KOJI€OaHUI OT CONPOTUBIICHUS.

UccnenoBanme kosiebaHW Tpy3a HA MACCHBHOM TMPYXKHUHE C IEIBIO
dbopmupoBaHus TpeACTaBICHUN 00 UIeabHOM MOJIENU MPYKUHHOTO MasiTHUKA.

3aKOH COXpaHEHHUs PHEPTUM MPU KOJIeOaHUAX Ipy3a Ha MPYyKUHE.

HccnenoBanue BBIHYKIEHHBIX KOJIEOAHUH.

Habmronenue pezonanca.

Yuenuueckuit sxkcnepumenm, nabopamopusvie padomaol, npAKMUKYM.
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N3mepenne mnepuoaa CBOOOAHBIX KOJICOAHUN HUTSHOTO W MPY>KUHHOTO
MasITHUKOB.

N3yuenune 3aKk0HOB IBUKEHUS TEJa B XO/€ KOJIeOaHUN Ha yIIPYTroM MOJIBECE.

N3ydenue ABUKEHUS HUTSIHOTO MasiTHUKA.

[IpeoOpa3zoBaHue SHEPTUU B IPYKUHHOM MasiTHUKE.

NccnenoBanue yObIBaHUS aMILIATYIbI 3aTYXAOIIUX KOJIEOaHU.

HccnenoBanue BHIHYKIEHHBIX KOJICOAHU.

Tema 2. dnekmpomazHummsle Ko1e0anus.

Konebarenbubiit kOoHTYp. CBOOOJHBIE SJIEKTPOMATHUTHBIC KOJEOaHUS B
ujeaNbHOM KoJsiebaTenbHOM KOHType. Popmyrna Tomcona. CBs3b aMILTUTYbI
3apsjia KOHJIEHCATOpa ¢ aMIUTUTYA0M CUJTBI TOKA B KOJIEOATETLbHOM KOHTYPE.

3aKOoH COXpaHEHUs PHEPTUU B UCATbHOM KOoJie0aTeTbHOM KOHTYPE.

3aTyxaronue 3JIEKTPOMArHUTHHIE KoJieOaHusI. BrinyxaeHHbIe
ANIEKTPOMArHUTHBIE KOJIEOaHMUsI.

[lepemenHbIi TOK. MOIIHOCTP NEPEMEHHOTO TOKA. AMIUIMTYJIHOE U
JNEUCTBYIOIEE 3HAUYCHHE CHJIBI TOKAa W HAMpsDKEHUS MpU pa3nudHou (dopme
3aBUCUMOCTH NIEPEMEHHOTO TOKa OT BPEMEHH.

CunycouaanbHbIil NIEPEMEHHBIN TOK. Pe3ucrop, KOHAEHCATOpP M KaTylika
WHJIYKTUBHOCTA B LIENU CUHYCOUJAIBHOTO IMEPEMEHHOTO TOKa. Pe30HaHC TOKOB.
Pe3onanc HanpsikeHUN.

Wneansubiit  Tpancopmarop. IlpousBonactBo, mepepgadya W NOTpeOIeHUE
3JIEKTPUYECKON SHEPTUM.

DKOJIOTUYECKUE PHUCKU TMpU MPOU3BOJICTBE AeKTposHepruu. Kynbrypa
UCIIOJIB30BaHUS SJIEKTPOIHEPTUU B TTOBCETHEBHOM KU3HMU.

TexHuyeckrue yCTpOWCTBA M TEXHOJOTMYECKHE IMPOLECCHI: AIEKTPUUECKUM
3BOHOK, T€EHEPATOP MEPEMEHHOIO TOKA, JIMHUU 3JIEKTpOIepeaay.

Hemoncmpauyuu.

CBoOOAHBIE AEKTPOMArHUTHBIE KOJIEOAHUSI.

3aBUCUMOCTh YaCTOThI CBOOOIHBIX KOJIEOAHUM OT MHIYKTUBHOCTH M EMKOCTH
KOHTYpa.

OcumiorpaMmbl SJIEKTPOMArHUTHBIX KOJICOaHMIA.

I'enepaTop He3aTyXarIMMX IEKTPOMArHUTHBIX KOJICOAHUH.

Mogenb 31eKTpOMarHuTHOrO FeHepaTopa.

BriHyX)I€HHBIE CHHYCOUATBHBIC KOJICOaAHUSI.

Pe3ucrop, karymika MHAYKTUBHOCTHM M KOHJEHCATOP B IEMU MEPEMEHHOTO
TOKa.

Pe3onanc mnpu mnocienoBaTENbHOM COEAWHEHHHM PE3UCTOpa, KATYIIKH
WHJIYKTUBHOCTU U KOHAEHCATOPA.

YceTpoiicTBO U MPUHITUIT JEUCTBUS TpaHchopmaTopa.
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Mojienb JIMHUHU JIEKTPOIIEpEIayuH.

Yuenuueckuit sxcnepumenm, nabopamopmusvie padomaol, npaKmuKym.

N3yuenue Tpanchopmaropa.

HccnegoBanue mepeMeHHOTO TOKA 4E€PE3 IMOCIEAOBATEIIbHO COEAUHEHHBIC
KOHJEHCATOP, KaTYIIKy U PE3UCTOP.

HaGnronenue 3eKTpoMarHuTHOTO PE30HAHCA.

UccnenoBanue paboThl HICTOYHUKOB CBETA B IIETIH MIEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 31eKMpOMAZHUMHbBLE 60JIHbL.

Mexannueckue BOJHBI, YCIOBUS HMX pacnpoctpaHeHus. [lomepeunesie u
IIPOJOJIbHBIE BOJIHBL. [lepuon, CKOpOCTh pacnpoCTpaHEHWs U JJIMHA BOJIHBI.
CBoiicTBa MEXaHWYECKHX BOJIH: OTpa)X€HWE, MpejoMiieHue, WHTep(epeHnus u
nudpaxuus.

3Byk. CkopocTh 3ByKa. [ poMkocTh 3ByKa. Beicota Tona. TeMOp 3ByKa.

[ITymoBOE€ 3arpsA3HEHUE OKPYIKAIOLIEU CPEaBbI.

DJIEKTPOMAarHUTHHIE BOJHBI. Y CIOBUSI U3TYy4YEHUSI AJIEKTPOMArHUTHBIX BOJIH.
B3auMHuas opueHTanusi BEKTOPOB B JIEKTPOMArHUTHOM BOJIHE.

CBolicTBa  DJIEKTPOMArHUTHBIX  BOJIH:  OTPAXKEHUE,  MPEIOMIICHUE,
noJispu3alus, tHTeppepeHus u Audpaxums.

[ITkama >M€KTPOMAarHUTHBIX BOJH. [IprMEHEHME 3JIEKTPOMAarHUTHBIX BOJH B
TEXHUKE U OBITY.

[IpuHIUIIBI paguOCBA3U U TeleBUAEHUA. Pagnonokamnus.

DJIEKTPOMarHUTHOE 3arpsi3HEHUE OKPYIKAIOIIEH CPEbI.

TexHndeckue yCTpOWCTBA M MPAKTHYECKOE IPHUMEHECHHUE: MY3bIKaJbHbBIC
UHCTPYMEHTBI, pajiap, paluonpuéMHUK, TEIEBU30p, aHTEHHA, Tenedon, CBY-neus,
yJIbTPa3BYKOBAsl JUArHOCTUKA B TEXHUKE U MEJIUIIUHE.

Jemoncmpayuu.

OO6pazoBaHue U pacpoCTpaHEHUE TOTIEPEUHBIX U MPOJAOTBHBIX BOJH.

Kone6mromieecs Teo Kak HCTOYHUK 3BYKA.

3aBUCUMOCTb JUTMHBI BOJIHBI OT YaCTOThI KOJICOAHUH.

HaGnronenue orpakeHrs U MpeIoMIICHUS MEXaHUYECKUX BOJIH.

Habmonenune narepdepeHun u 1upakiuid MEXaHHIeCKUX BOJIH.

AKYCTUYECKUI PE3OHAHC.

CBoiicTBa yapTpa3ByKa U €ro IPUMEHEHHUE.

HaGnronenue CBsS3M TPOMKOCTH 3BYKa W BBICOTHI TOHA C aMIUIHTYIO0N H
4acTOTOM KOJeOaHUM.

HUccnenoBanue  CBOWCTB DJICKTPOMArHUTHBIX  BOJIH: OTpaKECHHUE,
pesioMJIeHUE, NoJspu3anus, Tudpaxuus, uHTephepeHIus.

OO6Hapy>keHue HHPPaKPacHOTO U YIbTPAPUOIETOBOTO U3ITyUCHUH.

Yuenuueckuit sxcnepumenm, nadopamopusie pabomol, npaKmuxKym.
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N3ydenune napaMeTpoB 3ByKOBOU BOJIHBI.

N3ydenue pacpoCcTpaHEHUs 3BYKOBBIX BOJIH B 3aMKHYTOM ITPOCTPAHCTBE.

Tema 4. Onmuka.

[IpsAmonnHENHOE pacCIpOCTPAHEHNE CBETA B OAHOPOAHOM cpene. JIyd csera.
To4eyHbIli HCTOYHUK CBETA.

Otpaxkenue cBeTa. 3aKOHBI OTpakeHus cBeTa. [locTpoenue nzo0paxkeHUN B
iockoM 3epkaie. Cepruueckue 3epkaia.

[Tpenominenue cBeta. 3aKOHBI MPETOMIICHHS CBETa. AOCOTIOTHBIN TTOKA3aTelb
npenomiieHus. OTHOCHUTENBHBIN MOKA3aTeNb NPENIOMIICHHS. [10CTOSHCTBO 4acTOTHI
CBETA U COOTHOULIEHUE JUIMH BOJIH MPH IEPEXOJE MOHOXPOMATHYECKOIO CBETA
yepes rpaHully paszeiia IByX ONTHYECKUX CPEN.

Xon nyueir B mpusme. Jucnepcust cBeta. CIOXHBIM cocTaB Oenoro cBera.
[Ber.

[TonHoe BHyTpeHHee oTpaxeHue. [IpenenpHblii yroja MOJHOTO BHYTPEHHETO
OTPaXKCHMUS.

CoOuparoniue u  pacceuBaromiue JuH3bL. ToHkass nauH3a. DoKycHOe
paccTosiHUE W ONTHYECKas Cuja TOHKOM JIMH3BL. 3aBHUCUMOCTb (DPOKYCHOTO
pPAcCTOSTHUSL TOHKOM cQeprueckoil JTUH3BI OT €€ T€OMETPUU M OTHOCUTEIHHOTO
IIOKa3aTes MpeIOMIICHUS.

@®opmyJia TOHKOM JIMH3BI. Y BEJIMYEHHE, 1aBAEMOE JTMH30M.

Xona nyya, IMpOLIECAIIEro JIMH3Y MOJ IMPOU3BOJIBHBIM YIJIOM K €€ TJIaBHOMN
ontuueckoil ocu. Iloctpoenne wuzo0pakeHUW TOYKM U OTpe3ka MpsSIMON B
COOMpAIOIINX U PACCEUBAIOIIMX JIMH3aX U UX CUCTEMAX.

Ontuueckue npubopsl. Pazpemaromas cnocoOHOCTh. ['1a3 kak omTuyeckas
cucTema.

[Ipenensl NPUMEHUMOCTH T€OMETPUYECKON ONTUKHU.

BonnoBass ontuka. HWurepdepenius cBera. KorepeHTHbIE HCTOYHHUKH.
VYcaoBuss HaOMOIEHHST MAaKCUMYMOB W MHUHHUMYMOB B HWHTEp(PEPEHIIMOHHOU
KapTUHE OT JBYX KOT€PEHTHBIX HCTOYHMKOB. [IpuMepsl KiaccHueCKHX
UHTEP(PEPEHIINOHHBIX CXEM.

Hudpakuus cera. JlubpakuwoHnas peméTka. YcloBue HaOMIOACHUS
[JIABHBIX ~MAakKCUMyMOB IIpM NQJ€HHUM MOHOXPOMATHYECKOTO CBETa Ha
TU(GPAKIIMOHHYIO PEHIETKY .

[Momapu3zanus ceera.

TexHuyeckue yCTpOHMCTBA M TEXHOJIOTMYECKHE IIPOLIECCHI: OYKH, JyIa,
nepuckorn, QoroamnmnapaT, MUKPOCKOI, MPOEKIHMOHHBIA anmapar, MPOCBETIICHUE
ONTHKH, BOJIOKOHHAS ONTHUKA, TUPPAKIIMOHHAS PEIIETKA.

Jemoncmpayuu.

3aKOHBI OTPAXKEHUS CBETA.
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UccnenoBanue npeaomiieHus CBeTa.

Habnronenue noHoro BHYTpeHHETo oTpakeHus. Mojienb CBEeTOBO1A.

HccnenoBanme XoJla CBETOBBIX IYYKOB Ye€pe3 IUIOCKOIMApaLIEIbHYIO
[JIACTUHY U MPU3MY.

HccnenoBanue CBOMCTB M300pakKeHU B JIMH3AX.

Mopenu MUKPOCKOTIa, TEJIECKOIa.

Habmronenue narepdepeHiium crera.

HaGnronenue 11BeToB TOHKHX TIEHOK.

Habnronenue audpakiuu certa.

N3ydenue nudpakiinoOHHON pemETKY.

HaGnronenue audpakiimOHHOTO CIIEKTpA.

Habnronenue gucnepcun cBera.

HaOmronenue nonsipuzaiyu cBera.

[IpuMeHeHne noasIPOUIOB ISl U3YUYCHHS] MEXAHUUECKUX HAMPSKEHUH.

Yuenuueckuit sxcnepumenm, nabopamopusie pabomol, npaKkmukym.

N3Mmepenune nokaszaTensi IPEJIOMIICHUS CTEKIIA.

Uccnenoanue 3aBUCUMOCTH (POKYCHOTO pAacCTOSIHHMS OT BellecTBa (Ha
IpUMEpPE KUJKUX JTUH3).

N3mepenne GoKyCHOTO pacCTOSIHUS pACCEUBAIOIITNX JIUH3.

[Tonydenue nzo0OpakeHusi B CUCTEME U3 IIOCKOTO 3epKaja U JIMH3HI.

[Tonydenue nzo0pakeHusi B CUCTEME U3 JIBYX JIMH3.

KoHcTpynpoBaHue T€IECKOMMYECKUX CUCTEM.

Ha6nronenue audpaknnn, nHTEpOEPESHIINA U TTOISPU3AIUNA CBETA.

N3ydenue nonsipuzaiiiu cBeTa, OTPAXKEHHOTO OT MOBEPXHOCTH IUDJICKTPHUKA.

N3ydenue nuntepdepeHImy Ja3epHOro U3IydeHUs Ha IBYX HIETIX.

Ha6nronenue aucnepcun.

Habmronenue u nccnenoBanue AUGPakImOHHOIO CIIEKTPA.

HN3mepenue IMHBI CBETOBOW BOJIHBL.

[Tonydyenue cnekTpa HM3IyUYECHHUsS CBETOJAMOJA MPU MOMOIIHM JUPPAKIIMOHHOMN

PELIETKMU.
Paznen 6. OcHOBBI cIeNIHAJIBHONA TEOPUM OTHOCUTEILHOCTH.
['pannubpl  NPUMEHUMOCTH  KJIACCHMYECKOM  MexaHuku.  [locTynatsl

CIIELMAIIBHON TEOPUHN OTHOCUTEIBHOCTH.

[IpocTpancTBeHHO-BpeMeHHOM  wHTepBasl.  IIpeoOpa3zoBanust  Jlopenia.
YcenoBue nprurHHOCTH. OTHOCUTENBHOCTH OJHOBPEMEHHOCTH. 3aMeEJJICHUE
BPEMEHU U COKPALECHUE JIJINHBI.

DHEPrusi U UMITYJIbC PENSTUBUCTCKON YaCTHIIBI.

CBs13b Macchl € SHEPTUEH U UMITYJIBCOM PEISTUBUCTCKOM YaCTULIBI. DHEPTHsI
ITOKOS.
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TexHuyeckue YCTpOMCTBA M TEXHOJOTHUECKHUE MPOIECChl: CIYTHUKOBBIC
NPUEMHHUKH, YCKOPUTEIIH 3aPSKEHHBIX YaCTHII.

VYyeHndeckuii SKCIEPUMEHT, Ta00paTOpHbIE PAOOTHI, MPAKTHUKYM.

OnpeneneHue UWMMyJbca W SHEPrUU  PEISITUBUCTCKUX  4YacTUll  (TIO
(doTorpadusaM TPEKOB 3apsHKEHHBIX YaCTHUI] B MATHUTHOM I10JIE).

Paznen 7. KBanTtoBas ¢pusuka.

Tema 1. Kopnyckynapno-60ano60it 0yaiusm.

PaBHOBecHOE TerioBoe M3NydeHHE (M3IydeHHE aOCOMIOTHO YEPHOTO Tena).
3akoH cMeueHus Buna. ['unoresa [nanka o kBaHTax.

@DOTOHBI. DHEPTUS U UMITYJIBC (HOTOHA.

®ororddext. Onwitel A. I'. CronetoBa. 3akonbl hoTodPdekra. YpaBHeHue
Oitamreitna s Gororddekra. «Kpacnas rpanuna» hororddekra.

JlaBnenue cBera (B 4YaCTHOCTH, /aBJICHHME CBeTa Ha aOCOJIIOTHO
MOTJIOIIAIONIYI0 M a0COJIIOTHO OTpaxaronlyro mnoBepxHocth). Ombitel I1. H.
Jlebenena.

BosHOBBIE cBOMCTBA yacThll. Bonnsl ne bpoia. Jnuna BosmHb! ne bpoins u
pasmepsl o0JlacTH  JIOKQJIM3allMM  JABWXKYyIIEHcsT dacTullel. KopmyckyspHO-
BOJIHOBOM JTyanu3M. Judpaxius 3JeKTPOHOB Ha KPUCTAILIaX.

Crnemunduka uzmepeHuit B mukpomupe. COOTHOIICHHS] HEONPEACIEHHOCTEN
['eitzenbepra.

TexHudeckue yCTpOMCTBA U TEXHOJIOTMYECKUE IPOLECCHI: CIIEKTPOMETD,
doTodneMeHT, (OTONATUYMK, TYHHEIBHBIM MHMKPOCKON, COJHEYHas Oatapes,
CBETOAMO/I.

Hemoncmpauuu.

®oT03((HEeKT HA YCTAHOBKE C IIMHKOBOM TMJIACTUHOM.

HccnenoBanue 3akoHOB BHENTHET0 GoTod¢deKTa.

UccnenoBanue 3aBUCHUMOCTH  CONPOTUBIICHUS  MOJYNPOBOJHUKOB  OT
OCBEILIIEHHOCTH.

CBeTo1no.

Conneunas 6arapes.

Yuenuueckuit sxcnepumenm, nabopamopusvie padomaol, npaKmuKym.

UccnenoBanue ¢poTopesucropa.

N3mepenne nocrosinnoi [1nanka Ha ocHOBe uccienoBanus GpoTodrddexra.

Uccnenoanue 3aBUCUMOCTH CUJIbI TOKA Y€PE3 CBETOIMO]] OT HAIIPSKEHHUSI.

Tema 2. Quzuxa amoma.

OnbIThl IO HCCIEOBAaHUIO CTPOEHMsS aroMa. llmanerapHas Mozenb aroma
Pesepdopna.

[Toctynatel bopa. U3nydyenue u nornomieHrne (GOTOHOB MpHU MEPEX0JIe aToMa
C OJTHOTO YPOBHS DHEPIUU Ha JPYTOM.
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Bunpel ciektpoB. CniekTp ypoBHEW JHEPTUH aTOMa BOJOPOAA.

CnioHTaHHOE ¥ BBIHYXJEHHOE U3JlyuyeHue cBeTa. Jlazep.

TexHuyecKkue yCTpoWCTBA M TEXHOJOTHMYECKHUE IMPOLECCHI: CHEKTPAIbHBIM
aHanu3 (CIEKTPOCKOI), Ja3ep, KBAHTOBBIM KOMITBIOTED.

Hemoncmpauyuu.

Monens onsiTa Pesepdopna.

Habmronenue nuHedyaThIX CIICKTPOB.

Y CTpONCTBO U IEUCTBUE CYETYMKA MOHU3UPYIOIIUX YACTULL.

Ornpenenenne IIMHBI BOJIHBI JIA3EPHOTO U3ITYYCHHUS.

Yuenuueckuit sxcnepumenm, nabopamopmuvie padomaol, npaKmuKym.

Ha6nronenue nuaeiyaToro crekTpa.

HccnenoBanue cnekTpa pa3peKeHHOIO0 aTOMAapHOrO0 BOAOPOAA M H3MEpPEHHUE
noctosiHHou Punbepra.

Tema 3. Du3uka amomMHo20 A0Pa U I1EMEHMAPHHIX YACHIUY,.

Hyxnonnas monens sinpa I'eitzenOepra—MBanenko. 3apsia siapa. MaccoBoe
qucio sapa. M3oronsl.

PanuoaktuBHOCTB. Anbda-pacnan. DJIEKTPOHHBIM M MO3UTPOHHBIN OeTa-
pacnan. ['aMmma-nu3nydeHue.

3aKOH pPaAMOaKTHUBHOIO pacnaga. PaamoakTHBHBIE HM30TONBI B MPUPOJE.
CBOMCTBa MOHM3HPYIOWIETO M3IydeHUs. BiMsHUE PaguOaKTUBHOCTH HA YKUBBIC
opranusmbl. EctecTBeHHbIN (OH n3nydenus. Jozumerpus.

DHeprus CBA3U HYKJIOHOB B siipe. SnepHsie cuibl. [ledexT maccsl apa.

Snepusie peakiuu. Jlenenne u cuntes saep. Anepusie peaktopsl. [Ipobiemsbr
YIPaBISIEMOTO TEPMOSIAEPHOTO CHHTE3a. OKOJOTMYECKHE ACHEKTHI Pa3BUTHS
SZICPHOM DHEPTETUKHU.

Metoabl perucTpaly U UCCIEA0BaHMS JIIEMEHTAPHBIX YaCTHLI.

OyHIaMEHTAIBHBIE B3aUMOJACUCTBUA. bapuOHBI, ME30HBI U JIENTOHHI.
[IpencraBnenune o CranmapTHONM Moenu. KBapK-rit0OHHAss MOAENb aIPOHOB.

®usuka 3a npegenamu CrangapTHod monaenu. TéMHas Marepusi U TEMHas
JHEPIusl.

EnmncTBO hM3ndeckoit KapTUHBI MHPA.

TexHuyeckue yCTpoucCTBa U TEXHOJIOTHYECKUE ITPOLECCHI: TO3UMETP, KaMepa
Bunbcona, saepHBIi  peakTop, TEPMOSIAEPHBIM peakTop, aroMHas Oomba,
MarHUTHO-PE30HAaHCHAsI TOMOTpadus.

Yuenuueckuit sxcnepumenm, nadopamopmusie pabomol, npaKmukKym.

HccnenoBanue TpekoB YyacTuil (110 TOTOBBIM (pOTOrpadusim).

UccnepoBanue painoakTUBHOTO ()OHA C UCTIOJIB30BAHUEM J03UMETPA.

N3yuenue nornomieHus: 6eTa-4yacTUll aTlOMUHHUEM.

Pa3znes 8. JiieMeHTBI ACTPOHOMMHU M aCTPOPU3NKH.
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Otansl pa3BUTHS aCTPOHOMUU. [[pyUKIIaiHOE 1 MUPOBO33pPEHUECKOE 3HAUEHUE
acTpoHOMUHU. [IpUMEHUMOCTh 3aKOHOB (U3UKH Uil OOBSICHEHUS] TMPUPOIBI
KOCMUYECKHX 0OBEKTOB.

Meroasl acTpOHOMHUYECKHX HccienoBaHuil. COBpEMEHHBIE ONTUYECKUE
TEJECKONbI, PaANOTENECKOIIbI, BHEATMOC(HEpHAsk aCTPOHOMHSI.

Bun 3Bé3nnoro ne6a. Co3Be3nusi, ApKUe 3BE3MbI, MIIAHETHI, UX BUIUMOE
JBUKECHHUE.

Conneunas cucrema.

Counnne. ConiHeyHas akTUBHOCTh. MicTounuk sHeprun CosHIa U 3BE3 .

3BE3/1bI, X OCHOBHBIE XapaKTEepUCTUKH. /[narpaMma «CrieKTpaabHbIN KJIacC —
CBETHUMOCTBY». 3BE3/bl TJIABHOW MOCIIEIOBATEIIBHOCTH. 3aBUCHUMOCTh «Macca —
CBETUMOCTB» JUIA 3BE3J TJIaBHOW IOCIEAOBATEIBHOCTH. BHyTpeHHEe cTpoeHue
3BE31. COBpPEMEHHBIE MPEICTABICHUS O MPOUCXOXKIACHUH WU 3Boaronuu ConHoa u
3BE31. DTanbl )KU3HU 3BE3I.

Muieunsiii [Tyte — Hama I'amaktuka. Ilomoxenuwe u aBmwxkeHue CosHia B
lNanaktuke. Tunel raakTuk. PaguoranakTuky u kBasapsl. YEpHBIE IBIPHI B Apax
rajaKkTHUK.

Bcenennas. Pacimupenue Beenennoit. 3akon Xab60ma. Pazoeranue rajmakTuk.
Teopus bonpmoro B3psiBa. PenkToBoe n3inydeHue.

MacmrabHas ctpykrypa BeenenHoil. MeraranakTuka.

Hepeménnnie mpoGaeMbl aCTPOHOMUM.

Yuenuueckue naonooenus.

HaGnronenust 3BE3qHOTO HeOa HEBOOPYKEHHBIM TIJIA30M C HMCIOJIb30BAaHUEM
KOMITBIOTEPHBIX MPUIIOKEHUHN JJIs1 OTIPEACIICHUS MTOJI0KEHUSI HEOECHBIX 00BHEKTOB
Ha KOHKPETHYIO JaTy: OCHOBHBIE cO3Be31Msl CEBEPHOro MOJylIapusi U spKue
3BE3/bI.

HaGnronenuss B Ttenmeckonm JlyHbI, IJIaHET, TyMaHHOCTEH W 3BE3IHBIX
CKOIUICHUH.

DuU3uYeCKU NPAKTUKYM.

Crioco6s1 u3mepeHus: GU3NIECKUX BEIUYUH C UCTIOIh30BAHUEM aHAIOTOBBIX
1 IUGPOBBIX U3MEPUTEIBHBIX MPUOOPOB M KOMITBIOTEPHBIX JTaTYUKOBBIX CHCTEM.
AOCOIOTHBIC U OTHOCUTEJIbHBIC MOTPEITHOCTH U3MEPEHUN (PU3HMYECKUX BEIUUUH.
OueHka rpaHul MOrpenIHOCTEN.

[IpoBeneHne KOCBEHHBIX M3MEPEHHM, HCCIEAOBAHUNA  3aBUCUMOCTEUN
(u3nYecKuX BEIMYMH, MPOBEpKA NPEMIOKEHHBIX THNOTe3 (BbIOOp W3 pador,
ONMCAHHBIX B  TEMAaTHYECKUX  paszdenax «YUYEHHYECKUH  OSKCIIEPUMEHT,
1abopaTtopHbIe PadOThI, TPAKTUKYM).

O6o0maromee NOBTOPEHUE.
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O6o01enne U cuctemMaTu3alus COAEp)KaHMs pasliesioB Kypca «MexaHuKay,
«MonekynsipHas GU3MKa U TEPMOJUHAMUKA», «DIEeKTpoAuHaMukay, «Konebanus
U BOJHBI», «OCHOBBI CHEHHAIBHOW TEOPUH OTHOCUTEIBHOCTHY», «KBaHTOBas
busnkay, « DIEMEHTH aCTPOHOMUU U aCTPOPUZUKNY.

Ponp Qusuku u acTpoHOMHUM B IKOHOMHYECKON, TEXHOJOTHYECKOH,
COIIMAJIbHON U ATUYECKOM cdepax NeaTeIbHOCTH YeI0BeKa, POJib U MeCTO (GU3UKU
Y aCTPOHOMMHU B COBPEMEHHOUN HayYHOU KapTUHE MUPA, 3HAUCHUE ONKUCATEIBHOM,
CUCTEeMATU3UPYIOUIeH, OOBSICHUTENbHOM W  MPOTHOCTHYECKOW  (yHKUUN
(du3rYecKoil TeOpuH, posib PU3HNUECKON TEOPUHU B GOPMUPOBAHUY MPEICTABICHUN
0 u3nyeckol KapTUHE MHUPA, MECTO (PU3MUECKON KapTUHBI MUpa B 00ILIEM DSy
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IIPEICTABICHUN O IPUPOE.

MesknpeaMeTHbIE CBA3H.

WN3yuenne kypca ¢usuku yriayonéHHoro ypoBHs B 11 kiacce
OCYIIECTBIISIETCA C YUYETOM COAEPKATENBHBIX MEKIIPEAMETHBIX CBA3EH C KypCaMu
MaTeMaTHKH, OMOJIOTUH, XMMHH, Teorpaduu U TEXHOIOTHH.

Mesicnpeomemmuvie NOHAMUA, C6A3AHHDBIE C UZYUEHUEM MEMOO008 HAYUHO20
no3HaHuA: SBICHHWE, HAy4YHbIA (DaKT, runoTe3a, (puanueckas BEIMYMHA, 3aKOH,
Teopusi, HAONIOJEHUE, OSKCIEPUMEHT, MOJEIMPOBAHUE, MOJENb, HU3MEpPEHHUE,
HOTPEIIHOCTH U3MEPEHUN, U3MEPHUTENbHbIE TPUOOPHL, I pOoBast 1adopaTopusl.

Mamemamuka: pemieHUEe CUCTEMBbI yPaBHEHUH. TpPUTOHOMETPUYECKUE
(GyHKIMH: CHUHYC, KOCMHYC, TAaHT€HC, KOTAaHT'€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXJI€CTBO. BEKTOpPBI M MX MPOEKIMH HA OCH KOOPJMHAT, CI0XEHUE BEKTOPOB.
[IpousBonubie snemMeHTapHbIX (QyHkOui. [lpu3Haku MOmOOHS TPEyTrONHHHUKOB,
ompeesieHUE TIOMAAN TIOCKUX GUryp u o0bEéMa Tell.

Buonocua: >nexktpuyeckue SBICHUS B KUBOW MpHUPOJE, KoJeOaTelbHbIC
INBW)KCHUST B JKUBOW MPHUPOJE, HKOJOTMYECKHE PHUCKUM TMpPU MPOU3BOJICTBE
JJIEKTPOOHEPIUH, DJIEKTPOMArHUTHOE  3arps3HEHUE  OKpYXKalolleh  Cpensl,
yIbTPa3ByKOBasg JMArHOCTUKA B MEJULHMHE, ONTUYECKHE SBIEHUS B >KUBOU
IPUPOJIE.

Xumusa: CTpOEHUE aTOMOB M MOJIEKYJ, KPUCTAIIMYECKAsI CTPYKTypa TBEPIABIX
TEJN, MEXaHU3Mbl OOpa30BaHHUS KPHUCTAUIMYECKON PEMIETKH, CIEeKTPaIbHBIN
aHau3.

I'eocpagpua: wmarauTHbIE T1OMIOCA 3€MIIM, 3aJ€KHM MArHUTHBIX Py,
dboToCchEMKA 3eMHOM TTOBEPXHOCTH, cericMorpad.

Texnonocusn: TPUMEHEHUE IIOCTOSHHBIX MAarHUTOB, JJIEKTPOMArHUTOB,
ANEKTpOJBUraTeab SIkoOu, reHepaTop NMEPEMEHHOTO TOKAa, WHAYKIIMOHHAS I€Yb,
JUHUM BJIEKTPOIepead, 3JIEKTPOABUTaTENb, paaap, PaAUONPUEMHHUK, TEJIEBU30D,
aHTeHHa, tenepoH, CBYU-meub, ynbTpa3BykoBas JIUarHOCTUKa B TEXHHUKE,
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HpOCKHHOHHBIfI arapar, BOJIOKOHHAs OIITUKaA, COJTHCUYHAs 6aTapeSI, CIIYTHHUKOBBIC
HpI/IéMHI/IKI/I, AACPpHAAd SOHCPIreTUKAa U OKOJIOTHYCCKHUEC aCIICKThI ee pa3BUTHA.
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IIJTAHAPYEMBIE PE3VIJIbTATBI OCBOEHHMSA I[TPOI'PAMMEI 110 ®U3UKE
HA VYPOBHE CPEJAHEI'O OBIIEI'O OBPA3OBAHUAJIMUHOCTHBIE
PE3VJIbTATEI

JIMYHOCTHBIE PE3YJIbTATbBI

JIM4HOCTHBIE pe3yJbTaTbhl OCBOCHHMS yueOHOoro mnpeamera «Dusmkar
JOJKHBI OTPakaTh TOTOBHOCTh U CIOCOOHOCTh 00YYAIOIINUXCSl PYyKOBOICTBOBATHCS
chopMHUpPOBAHHON BHYTPEHHEH MO3WLMEH JHUYHOCTU, CUCTEMOW IEHHOCTHBIX
OpUEHTALIMM, TO3UTUBHBIX BHYTPEHHHX  YOEXJAEHUH, COOTBETCTBYIOIIMX
TPAJAUIIMOHHBIM IIEHHOCTSIM POCCHMCKOTO OOIIECTBA, pACIIMPEHUE >KU3HEHHOTO
ONbITa U OMbITA JEIATEIIBHOCTH B NPOLIECCE PeAM3aluyd OCHOBHBIX HalpaBICHUI
BOCIIUTATEIbHOM JI€ATEIbHOCTH, B TOM YUCJIE B YACTH:

rPAXKAAHCKOI0 BOCTIMTAHMSA:

e Cc(HOPMUPOBAHHOCTH TPAXKIAHCKOM  TMO3UIMU  OOydYaromerocs Kak
aKTUBHOTO M OTBETCTBEHHOTO YJI€HA POCCUICKOTO 0OIIECTBA;

e TMPUHATHE TPAAULUMOHHBIX OOIIEYETIOBEUYECKMX TyMaHUCTUYECKUX U
JEMOKPaTUYECKNX LIEHHOCTEM;

e TOTOBHOCTb BECTH COBMECTHYIO JI€SITEIIBHOCTh B NHTEPECAX IPAXKITAHCKOTO
oOlecTBa, y4yacTBOBAaTh B CaMOYNPAaBICHHMM B 00pa30BaTeIbHON
OpraHu3allly;

e YMEHHE B3aUMOJCHCTBOBATH C  COLUMAJIBHBIMU  HMHCTUTYTaMH B
COOTBETCTBHUH C UX (PYHKIUSIMU U HA3HAUCHUEM;

e TOTOBHOCTb K T'YMaHUTAapHOU U BOJIOHTEPCKOM JAESTEIBHOCTH.

NATPHOTHYECKOT0 BOCIIMTAHUS:

e C(OPMUPOBAHHOCTHL  POCCHUUCKOM  TpakJAaHCKOM  UIACHTUYHOCTH,
NaTPUOTHU3MA;

e IIEHHOCTHOE OTHOUIEHHE K TOCYJApCTBEHHBIM CHMBOJIAM, JIOCTHUXEHUSAM
POCCUNCKHX YUYEHBIX B 00J1aCTH HU3UKU U TEXHUKE.

AYXOBHO-HPABCTBEHHOI0 BOCIIUTAHUS:

e c(hOpMHPOBAHHOCTb HPABCTBEHHOT'O CO3HAHUS, ITUUECKOTO MTOBEICHHUS,

e CHOCOOHOCTDH OIICHUBATh CUTYAIMIO U MPUHUMATh OCO3HAHHBIE PEIICHHUS,
OPUEHTUPYSCh HAa MOpaJIbHO-HPABCTBEHHBIE HOPMBI W IIEHHOCTH, B TOM
YUCJIE B IEATEIBHOCTH YUYEHOTO;

e OCO3HAHME JMYHOTO BKJIaJa B IOCTPOEHUE YCTOMUNBOIO Oy IyIIEro.

3CTETHYECKOT0 BOCIIUTAHMSA:

e DOCTETUYECKOE OTHONIEHHWE K MHpY, BKJIIOYAs JCTETHKY HAyYHOTO
TBOPYECTBA, MIPUCYIIET0 (PU3HUECKON HayKe.

TPYAOBOI0 BOCIIUTAHUSA:
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WHTEPEC K Pa3IuvIHBIM c(hepaM nmpodecCroHaIbHOM NeITeTbHOCTH, B TOM
YHUCJIC CBS3aHHBIM C (QU3UKOW W TEXHUKOH, YMEHHE COBEpINATH
OCO3HaHHBII BEIOOp OyaymIei mpodecCuu 1 peann30BbIBaTh COOCTBEHHEIE
KU3HCHHBIC TUIAHBI;

FOTOBHOCTh M CIOCOOHOCTh K 0O0pa3oBaHUIO U €amMOOOpa30OBaHUIO B
o0nactu (GU3MKHU Ha MPOTSHKEHUH BCEH KU3HU.

IKOJJIOIHYECKOIro BOCIIMTAHUA:

c(OPMHUPOBAHHOCTh 3KOJOTUYECKON KYJIBTYpBl, OCO3HAHUE TI00AIBHOTO
XapakTepa 3K0JIOTMYECKUX MpooIieM;

IJJAHUPOBAHUE M OCYLIECTBICHUE JCHCTBHI B OKpYXKAlOLIEH cpele Ha
OCHOBE 3HAHUJ LEJIe YCTOUYUBOIO Pa3BUTHS YEJIOBEUECTBA;

pacCIIMpPEHNE OIbITA ACATEIBHOCTH JKOJOTMYECKOW HAIPAaBIEHHOCTH Ha
OCHOBE MMEIOUIUXCS 3HAHUM 10 (HU3HUKE.

HMEHHOCTU HAYYHOI'O MMO3HAHUS

chOpPMHUPOBAHHOCTh MUPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS (PU3UUECKOIN HAYKH;

OCO3HAHHE IICHHOCTH HAy4YHOH AESATEIbHOCTH, TOTOBHOCTH B TMPOIIECCE
W3YUCHHUS (PU3BMKKM OCYIIECTBIISITh TMPOSKTHYI0O U HCCIET0BATEIbCKYIO
JIEATEeIIbHOCTh MHIUBUAYAJIBHO U B TPYIIIIE.

METAINPEJMETHBIE PE3YJIBTATBI

ITo3HaBaTeibHbIe YHUBEPCAJIbHbIE YUeOHbIE JeliCTBHS
Ba3oBble Jjornueckue AeiicTBUA:

CaMOCTOSITENILHO  (OPMYJIUPOBaTh H  aKTyalM3UpOBaTh MpoOIemy,
paccMmaTpuBath €€ BCECTOPOHHE;

OTIpENENATh e JCSTEIHbHOCTH, 3a/1aBaTh MapaMeTpPhl U KPUTEPUH HX
JOCTYKCHUS;

BBISBJSITH 3aKOHOMEPHOCTH W TPOTHBOPEUHS B paccMaTPHUBACMBIX
(bU3UYECKUX SBICHUSX;

pa3pabaThIBaTh IUIAH PEIICHUS TPOOJIEMBI ¢ YIETOM aHATN3a UMEIOIITNXCSI
MaTepHAThHBIX U HEMATEPUATBHBIX PECYPCOB;

BHOCHUTh KOPPEKTHBBI B JCATEIBHOCTH, OIICHUBaTh COOTBETCTBHUE
pE3yIbTATOB LIEJISAM, OIIEHUBATh PUCKH MOCIEACTBUMN JAEATEIHHOCTH;
KOOPJIMHHUPOBATh M BBIMOJHATH pPabOTy B  YCIOBHUSX pEaIbHOTO,
BUPTYAJIBHOTO 1 KOMOMHUPOBAHHOTO B3aUMO/ICHCTBHS;

pa3BUBaTh KPEATHUBHOE MBIIIUICHHUE MTPU PEIICHUH )KU3HEHHBIX MPOOJICM.

Ba3oBble ucciieqoBaTe/bCKHeE 1elCTBUA

BJIQ/IETh HAYYHOW TEPMHMHOJOTHEH, KIIOYEBBIMH MOHITHSIMH U METOJAMU
bu3nUecKoil HayKu;

[okymeHT co3paH B anekTpoHHon copme. Ne 51 ot 16.05.2024. Vicnonnutens: Naneesa I'.M. ' INEKTPOHHbBIA
CtpaHuua 32 u3 49. CtpaHunua cosgaHa: 16.05.2024 13:41 ¥ TATAPCTAH



e BIIAJIETh  HAaBbIKAMH  Y4e€OHO-HCCIIEIOBATEIbCKOM U IPOEKTHOU
JeSATEIbHOCTH B 00JacTH (PU3MKH, CIIOCOOHOCTHIO M TOTOBHOCTBIO K
CaMOCTOSITEIBHOMY TIOMCKY METOJOB pElIeHUs 3a1ad (HU3MUECKOro
CoJlepKaHusl, IPUMEHEHHUIO PA3JIMYHbIX METOJ0B O3HAHUS;

e BIJIQJIETh BUJAMHU JEATEIBHOCTH MO NOJYYEHUIO HOBOIO 3HAHUS, €ro
MHTEpIIpETaINH, IPEOOPa30BaHUIO U IPUMEHEHUIO B Pa3IMUHBIX yU€OHBIX
CUTyallusiX, B TOM 4YHCJI€ MPHU CO3/JaHUU YUYEOHBIX MPOEKTOB B 00JacTU
bu3uKy;

e BBIBIISTh NMPUUYUHHO-CIIEJCTBEHHbIE CBS3M M aKTyaJU3UpOBaTh 3ajady,
BBIIBUTATh TUIOTE3y €€ pEIICHUs, HaxOAuTb AapryMeHTbl AJis
JI0Ka3aTeNbCTBA CBOMX YTBEPXKACHWM, 3aJaBaTh MapaMeTpbl U KPUTEPUU
pELICHMUS;

e QAHANM3HPOBATH IIOJYYEHHbIE B XOJE pELICHUS 3a/layd pPe3yJbTaThl,
KPUTHUYECKH OLIEHUBATh UX JJOCTOBEPHOCTh, IPOTHO3UPOBATh U3MEHEHHE B
HOBBIX YCJIOBHSIX;

e CTaBUTh M (POpMyNIHpPOBaTH COOCTBEHHBIE 3aJaud B OOpa30BaTEIbHOU
NEesATEIbHOCTH, B TOM YHUCJIE NPU U3YUYEHUHN (DU3UKH;

e JlaBaTh OLIEHKY HOBBIM CUTYallUM, OLIECHUBATh IPUOOPETEHHBIN OIIBIT;

e yMETh TEPEHOCUTHh 3HAaHHWS MO (U3UKE B TPAKTUYECKYIO 0O0JACTh
KU3HEIESITEIIbHOCTH;

e yYMETh MHTETPUPOBATH 3HAHUS U3 PA3HBIX PEIMETHBIX 00JACTEH;

e BBLIBUTaTh HOBBIE UJEH, IPEAJIAraTh OPUTHHAIBHBIE MOJXObl U PEILICHUS;

e CTaBUTH NPOOJIEMBI U 3a/1a4H, JOMYCKAIOIINE aTbTEePHATUBHBIC PEIICHNUS.

Pabora c nnopmanueii:

e BIIQJICTh HABbIKaMM MOJy4YeHUs WHMOpManuu (U3UUECKOTO COJEpKaAHUs
U3 UCTOYHUKOB Pa3HBIX THUIIOB, CAMOCTOSITEIbHO OCYIIECTBISATH IOUCK,
aHalln3, CUCTEMAaTHU3allMi0 U HHTEpIpeTanuio MHPOPMalUN pa3InyHbIX
BUJIOB U (hOPM MPE/ICTABIICHHUS;

e OIICHUBATbH JIOCTOBEPHOCTh HHPOPMALINH;

e HCIOJIb30BAaTh CpEACTBA MH(POPMALMOHHBIX U KOMMYHHUKallMOHHBIX
TEXHOJOTUI B  pEHICHMH KOTHUTHUBHBIX, KOMMYHHKAaTHUBHBIX H
OpraHU3alMOHHBIX 337a4 C COOJIOJEHUEM TpeOOBAaHUN SPrOHOMUKH,
TEXHUKU O€30MaCHOCTH, TUTHEHBI, pPecypcocOepexeHMs, IpPaBOBBIX HU
TUYECKUX HOPM, HOpM UH(POPMAIIMOHHON O€30MaCHOCTH;

e CO3/1aBaThb TEKCThl (DU3UYECKOIO COJAEPH AHUSA B PA3IMYHBIX (PopMarax c
y4€TOM Ha3HayeHus HUHGOpMAUUMU M LEJIEBOM ayAuTOpUH, BbIOMpas
ONTUMAJIbHYIO OpPMY NPEACTABICHUS U BU3YyAIU3ALUH.

KoMMmyHuKaTHBHBIC yHUBepcalbHbIe y4eOHbIE 1eiiCTBHA:
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e OCYIIECTBIATh OOLIEHWE HA Yypokax (U3MKM U BO BHEYPOUHOU
JEATEIIbHOCTH;

e pacrmo3HaBaTb NPEINOCBHUIKA KOH(DJIMKTHBIX CHUTyallui W CMsT4aTh
KOH(JIUKTHI;

e Pa3BEPHYTO U JOTUYHO U3JIAraTh CBOI TOYKY 3PEHHMS C UCIIOIb30BaHUEM
A3BIKOBBIX CPEJCTB;

e IOHMMATh M  HCHOJIB30BATh  MPEUMYLIECTBA  KOMaHIHOWM |
UHAUBUAYATIHHOU pabOTHI;

e BbIOMpaTh TEMATHKy M METOAbl COBMECTHBIX IEHCTBUM C YYETOM OOIIMX
MHTEPECOB U BO3MOXKHOCTEU Ka)KI0I'0 YICHA KOJIJICKTUBA;

e IPUHUMATH LEJIM COBMECTHOM JEATCIBHOCTH, OpPraHU3OBBIBATH W
KOOPAMHUPOBATh JEUCTBUSA 1O €€ JOCTHXKEHHUIO: COCTABIIATH ILIAH
JEUCTBUIM, pacipeieiATh POJIU ¢ yUETOM MHEHHUI YYaCTHUKOB, 00CYKIaTh
pe3yNbTaThl COBMECTHOM paboThI;

e OILICHMBATh KAayeCTBO CBOEr0 BKJIANA M KaXJOr0 YYaCTHUKA KOMaHIbl B
OOIIHi1 pe3ynbTatT no pa3paboTaHHBIM KPUTEPUSIM;

e TMpemaraTb HOBBIE TNPOEKTHI, OLUEHHUBATh HAEU C IO3ULUUH HOBU3HBI,
OPUTMHAJIIBHOCTH, IIPAKTUYECKON 3HAYMMOCTH;

e OCYLIECTBJIATh MO3UTUBHOE CTPATETHUYECKOE IOBEIACHUE B Pa3IMYHBIX
CUTyallusiXx, MpPOSBIATH  TBOPYECTBO M  BOOOpaxkeHHE,  OBITh
VHUIIMATUBHBIM.

PeryasiTuBHbIC YHUBEPCAJbHbIC YUeOHbIE 1eHCTBUS
Camoopranusamnus:

e CAMOCTOSITEJIBHO OCYILIECTBIIATH IO3HABATEIBHYIO JEATEIBHOCTh B
oOnacTu (U3MKA W aCTPOHOMHUH, BBISBIATH MPOOJIEMBbI, CTaBUTh U
(bopMynupoBaTh COOCTBEHHbIE 3a/1aUH;

e CaMOCTOSITEJILHO COCTABIIATH IUIAH PELICHUS PACYETHBIX U KAYECTBEHHBIX
3a/lay, IUJIaH BBINOJHEHUS MPAKTHYECKOW paboThl C yYETOM HMEIOMIMXCS
pecypcoB, COOCTBEHHBIX BO3MOXXHOCTEH U MPENOYTEHUIA;

e J1aBaTh OLICHKY HOBBIM CUTYaLUsIM;

e pacmupsATh paMKu y4eOHOTO TMpeAMEeTa Ha  OCHOBE  JMYHBIX
IIPEANIOYTECHUN;

e J€NlaTh OCO3HAHHBIA BHIOOp, ApryMEHTHpPOBaTh €ro, OpaTh Ha cels
OTBETCTBEHHOCTbH 34 PEILICHUE;

e OLEHUBATh NPUOOPETEHHBIN OIBIT;

e CIocoOCTBOBaTh (POPMHUPOBAHMIO M MPOSBICHUIO 3PYIULHMHU B 00JIacTU
(U3KMKHM, TOCTOSHHO IOBBIIIATE CBOW 0Opa30BaTENIbHBIN U KYyJIbTYpPHBIN
YPOBEHb.

CaMOKOHTPOJIb, SMOIIHOHAJIbHBI MHTEJJIEKT:

[okymeHT co3paH B anekTpoHHon copme. Ne 51 ot 16.05.2024. Vicnonnutens: Naneesa I'.M. ' INEKTPOHHbBIA
CtpaHuua 34 u3 49. Ctpanunua cosgaHa: 16.05.2024 13:41 ¥ TATAPCTAH



e JaBaTh OLIEHKY HOBBIM CUTYaIlUsSIM, BHOCUTh KOPPEKTUBHI B IEATEIHHOCTD,
OILICHUBATh COOTBETCTBUE PE3YyJIHTATOB LIETISM;

e BJIAJACTh HaBbIKAMHU MO3HABATENbHONM peQIEKCUUM KaK OCO3HAHUS
COBEpIIAeMbIX IEHCTBUN U MBICIUTEIBHBIX IPOLECCOB, UX PE3YyIbTATOB U
OCHOBaHMI;

e HCHOJIB30BaTh NpUEMBI pe(eKCUu s OLEHKH CUTyalluH, BbIOOpa
BEPHOI0 PEIICHUS;

e yMETh OIICHMBATh PUCKM M CBOEBPEMEHHO MPUHUMATH PELICHHUS MO HX
CHIDKEHUIO;

e IPUHMMATb MOTHMBBI M apryMEHThl APYIMX IpU aHAIU3E PE3YyJIbTaTOB
NeSITeNIbHOCTH;

e TPUHUMATH Ce0sl, MIOHUMAsi CBOM HEIOCTATKH U JOCTOMHCTBA,;

e TPUHUMATh MOTHBBl M apryMEHThI APYTHX IMPU aHAIU3e pPe3yJIbTaToOB
NIESITENIbHOCTH;

e IpHU3HABATh CBOE MMPABO U MPABO JIPYTUX Ha OIINOKU.

B mpouecce mocTmkeHUs JUYHOCTHBIX PE3yJbTATOB OCBOCHUS MPOTPAMMBI I10
busuke Ui ypOBHS CpeAHero ooOmero oOpa3oBaHUs Yy  00yYaroluxcs

COBEPIIICHCTBYETCS 9MOITUOHAJIBHBIH WUHTEJUICKT, HpeoararoIui
c(hOpMUPOBAHHOCTD:
e CAaMOCO3HAHHWS,  BKIIOYAIOIIETO  CIIOCOOHOCTh  IOHUMATh  CBOE

AYMOITMOHAIBHOE COCTOSIHUE, BUICTh HAIPABJICHHS Pa3BUTHS COOCTBEHHOMN
AMOIMOHAIBLHOU c(epbl, ObITh YBEPEHHBIM B ce0€;

e CaMOPETYJIUPOBAHUS, BKIIOYAIONIETO CAMOKOHTPOJIb, YMEHHE NMPUHUMATH
OTBETCTBEHHOCTh 3a CBOE IMOBEJCHHE, CIIOCOOHOCTh aJanTHPOBATHCS K
OMOITMOHAIBHBIM W3MCHCHHUSM U TPOSBIATh TMOKOCTBH, OBITH OTKPBITHIM
HOBOMY;

e BHYTpPEHHEW MOTHBAIIMH, BKIIOYAIONIEH CTPEMIICHHE K JTOCTHIKEHHUIO 1IeNIN
U yCTeXy, ONMTUMHU3M, HHUIIMATUBHOCTH, YMEHHE JIEHCTBOBATH, UCXOJISI U3
CBOMX BO3MOXKHOCTEH;

e DOMIIATUM, BKJIIOYAIOMIEH CIIOCOOHOCTh TMOHMMATh AMOIIMOHAIBHOE
COCTOSIHME JpPYTHX, YYHUTHIBATh €r0 TPH OCYIIECTBICHUH OOIICHHUS,
CIIOCOOHOCTB K COUYBCTBHIO U COTIEPSIKMBAHUIO;

e COIMAJbHBIX HABBIKOB, BKJIOYAIOIIUX CIIOCOOHOCTh  BBICTPAUBATh
OTHOIIEHUS C JAPYTUMHU JIOJbMHU, 3a00TUTHCS, MPOSBISATH HHTEPEC H
paspeniatb KOH(MIUKTHI.

I[NPEJMETHBIE PE3VJIbTATBI
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K xonmy oOyuenust B 10 knacce npeameTHbIE pe3yibTaThl Ha YriayOJEHHOM
YPOBHE JIOJDKHBI OTpakaTh COOPMUPOBAHHOCTH y OOYHAIOIMINXCSI YMEHUM:

e IMOHMMATh POJIb (PUIMKK B IKOHOMHYECKOH, TEXHOJIOTHYECKOM,
OKOJIOTUYECKON, COIMAIbHOM ¥ JOTHYECKOH cdepax esTeIbHOCTH
YeJ0BEKa, pOJib U MECTO (DU3UKH B COBPEMEHHOW HayYHOU KapTHHE MUPA,
3HAUYEHHUE OIMCATENIbHON, CHUCTEMAaTU3UPYIOIIEH, OOBSICHUTEILHON U
MPOTHOCTHYECKOW  (DYHKIMA  (PU3HYECKOH TEOpUH — MEXaHHUKH,
MOJICKYJISPHON (U3WKA ¥ TEPMOJWHAMUKHU, POJIb (PU3NYECKOW TEOpUU B
(GbOpMHUPOBAHUY MPECTABIECHUN O (PU3HMUECKON KapTHHE MUPA;

e pasznuyaTh YCJIOBUS NPUMEHUMOCTH MoJene (U3MYECKUX Tela U
MPOIECCOB (SIBJICHWI): WHEpIHMAIbHAs CUCTeMa oOTcuéra, abCOIIOTHO
TBEPAOE TEIO, MaTepualibHasg TOYKA, PABHOYCKOPEHHOE JBHXKEHUE,
CBOOOJHOE TMajieHue, aOCONIOTHO ympyras nedopmaius, aOCOIIOTHO
yIpyroe v a0CONIOTHO HEYNPYTOE CTOJIKHOBEHUS, MOJIEIIU Ta3a, )KUAKOCTH
1 TBEPJIOTO (KPUCTAINIMYECKOT0) TeNa, UACalbHbIN ra3, TOUSUHbIN 3apsi,
OJHOPOJHOE JIEKTPUUECKOE MOJIE;

e paznuyaTh YCJIOBHUS (TpaHUIbI, 00JIACTH) MPUMEHUMOCTH (PU3HMUECKUX
3aKOHOB, MOHUMATh BCEOONIMI XapakTep (yHIAMEHTAIbHBIX 3aKOHOB U
OTPaHUYECHHOCTh UCIOIb30BaHUS YACTHBIX 3aKOHOB;

e QAHAIM3UPOBATH U OOBSICHITH MEXAHHYECKHUE TMPOLECChl U SIBIICHHUS,
HCIIOJIB3YsI OCHOBHBIE TIOJIOKEHUS U 3aKOHBI MEXaHUKHU (OTHOCUTEIHLHOCTD
MEXaHUYECKOTO JBUKEHUS, (OPMYJbI KUHEMAaTUKH PaBHOYCKOPEHHOTO
NBIDKEHUsI, TIpeoOpa3zoBanus [ammies ajis CKOPOCTH WU TEpEMEIeHUs,
3aKkOHbl HpIOTOHA, TPUHUMUII OTHOCUTENBHOCTM [amuiies, 3aKoH
BCEMUPHOTO TATOTEHUsI, 3aKOHBI COXPAaHEHUS UMITYJIbCA U MEXaHUYECKOU
DHEPTUU, CBA3b PabOThl CHJIBI C M3MEHEHMEM MEXaHUYECKOW HHEPTHUH,
YCIOBUSA pPAaBHOBECHS TBEPAOro Tena), MHPU OSTOM HCIOJIb30BAThH
MaTeMaTU4YECKOe BBIPAXKEHUE 3aKOHOB, yKa3bIBaTh yCJIOBUS
MPUMEHUMOCTH (PU3UUECKUX 3aKOHOB: MpeoOpazoBanuii ['anumies, BToporo
U TPEThEro 3aKOHOB HBIOTOHA, 3aKOHOB COXpPaHEHUsI HMIYJibca U
MEXaHHYECKON SHEPIUH, 3aKOHA BCEMUPHOTO TATOTEHHUS;

e AHAJIM3UPOBATH U OOBSICHATH TEIIOBBIC NMPOIIECCHI U SIBICHUS, UCTIOJb3YS
ocHoBHble moJoxkeHUsT MKT u 3aKkoHBI MOJIEKYJSIpHOW GU3HKUA U
TEPMOJMHAMUKHN (CBA3b JABJCHUS HUJEAJbHOrO Ta3a CcO CpeaHei
KMHETUYECKON SHEPTUEH TEIUIOBOTO JBMXKEHHS M KOHIEHTPAIMEHW €ro
MOJIEKYJ, CBSI3b TEMIIEPATYpPbl BEIIECTBA CO CPEIHEH KHHETUYECKOMU
SHEPrueH TEIJIOBOIO IBUKEHUS €r0 YacTHULl, CBSI3b IaBJICHUS UICATIBHOTO
raza C KOHILEHTpAUEH MOJIEKYJl M €ro TEeMIIEpaTypou, YypaBHEHHUE
MenneneeBa—Kimanelipona, mnepBbId 3aKOH TEPMOJWHAMUKH, 3aKOH
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COXpAaHEHUSI DHEPruU B TEIUIOBBIX Mpolieccax), MPU ITOM HCIOJIb30BAThH
MaTEeMaTHYECKOEC BBIPAKEHUE 3aKOHOB, yKa3bIBaTh YCIIOBUS
MPUMEHUMOCTHU ypaBHeHUs1 MenneneeBa—KnaneiipoHna;

e QAHANM3HUPOBATH U OOBSACHITH HJIEKTPUUECKUE SBJICHUS, HCIOJIb3YS
OCHOBHBIE TIOJIOKEHHUSI M 3aKOHBI SJIEKTPOJUHAMUKHN (3aKOH COXPaHEHMUS
AIEKTPUYECKOTO 3apsja, 3aKOH KyioHa, MMOTEHIINAJIbHOCTh
AJIEKTPOCTATUYECKOTO TIOJISl, IMPUHUMIT CYINEPIO3ULUNA SJIEKTPUUECKUX
MOJIEW, TPHU 3TOM YKa3bIBasl YCJIOBUS NPUMEHUMOCTH 3akoHa Kyrona, a
TAKXK€ MPAKTHYECKU BAXKHBIE COOTHONIEHHMS: 3aKOHbI OMa JJId y4yacTka
UEeNHA W Ul 3aMKHYTOM JJIEKTPUYECKOM Lienu, 3akoH J[xoyis—JIeHna,
npaBuia Kupxroda, 3akorst @apajest s SIEKTPOIU3a);

e OMNWCHIBATHh (HU3UUYECKUE MPOILIECCHI U SIBJICHUS, WCIOJb3Yys BEIUYUHBI:
MEepEMELICHUE, CKOPOCTh, YCKOPEHUE, UMITYJILC T€JIa U CUCTEMBI TEJ, CUJIA,
MOMEHT CHWJIbl, JaBJICHHWE, MOTCHUUAIbHAS DSHEPTUsl, KUHETHUYECKas
DHEPrusl, MEXaHW4YeCKas dHeprus, padoTa CHIIBI, IIEHTPOCTPEMHUTEIHLHOC
YCKOPEHHE, CUJIa TSKECTH, CUJIa YIPYrOCTH, CWJIa TPEHHS, MOIIHOCTD,
SHEPrusl B3aUMOJCHCTBUS Teida ¢ 3eMéid BOMM3U €€ TMOBEPXHOCTH,
HEprusi ynpyrod aehopManu MPYXKUHBI, KOJIUYECTBO TEIJIOTHI,
abCoMIOTHAsT TeMIiepatypa Teia, paboTa B TEPMOJIWHAMHKE, BHYTPCHHSIS
SHEPrusi HJICAIBHOTO OJHOATOMHOIO rasza, pabdoTa HJI€aIbHOrO Tasa,
OTHOCUTEJIbHAS BIIAXXHOCTh Bo3ayxa, KIIJ[ wuaeanbHOrOo TEMiIoOBOIO
JIBUTATEJIS; JIIEKTPUUECKOE TOJIE, HATPSHKEHHOCTD JIEKTPUUECKOTO MOJIS,
HaNpsKEHHOCTh TOJII TOYEYHOrO 3apsja WIM 3apspDKEHHOro Iapa B
BAKYyME€ W B JMIJIEKTPUKE, MOTEHIMAN 3JIEKTPOCTATUYECKOTO TOJIS,
pPa3HOCTh  TMOTEHUMAJOB, DJJICKTPOJABMXKYyIIas CWJa, CHJIAa  TOKa,
HaMnpsi)KCHUE, MOIIMHOCTh TOKA, JJIEKTpUYECKass EMKOCTh ILJIOCKOTO
KOHJIEHCATOpa, CONPOTHUBIICHUE Y4YacCTKa IEMH C IOCICAOBATEIbHBIM H
MapAJIICIBHBIM COEIMHEHUEM PE3UCTOPOB, SHEPTHUS ANEKTPUUECKOTO MOJIA
KOHJIEHCATOopa;

e OOBICHATH  OCOOGHHOCTHM  MPOTEKAHUS  (PUBMUECKUX  SIBICHHIL:
MEXAaHMUYECKOE JBM)KCHHME, TEIJOBOEC JBM)KCHHME 4YaCTHI] BEIICCTBa,
TEIJIOBOE paBHOBEcUE, OpOYHOBCKOE nBWXkeHue, nuddysus, ucnapeHue,
KUIICHUE U KOHJICHCAlIUS, TIJIABJICHUE U KPUCTAJUIN3AIUs, HAITPABJICHHOCTD
TEeTJIONEPENAYN, DJICKTPU3ALMS TEJI, SKBUIIOTECHIIMAIBHOCTh IMTOBEPXHOCTH
3apsKEHHOTO MPOBOJHHUKA;

e TMPOBOJUTH UCCIEAOBAHUE 3aBUCUMOCTH OJAHOMN (hU3NYECKON BETUUUHBI OT
Jpyroil ¢  HCHOJB30BAHMEM  NPSAMBIX HW3MEPEHUW, TIpU  ITOM
KOHCTPYUPOBATh YCTAaHOBKY, (UKCHPOBATHh PE3YJbTAaThl IOJYUYCHHOM
3aBUCUMOCTH (U3UYECKUX BEIWYMH B BHJIEC TpapuKOB C YU4ETOM
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aOCOJIOTHBIX MMOTPEITHOCTEN U3MEPEHHM, JIeJaTh BRIBOIBI IO pe3yIbTaTaM
WCCJICIOBAHMS;

e TMPOBOAUTH KOCBEHHBIE H3MEpPEHUS (PU3NYECKUX BEIUYUH, MPU STOM
BEIOMPATh ONTUMAJBHBI METOJ] M3MEPEHUsS, OIICHUBATH aOCOJIOTHBIE H
OTHOCHUTEJBHBIC TIOTPEITHOCTH TIPSMBIX U KOCBEHHBIX U3MEPCHUH;

e TPOBOAUTH OIBITHI 110 IPOBEPKE MPEATIOKEHHOM TUIIOTE3bI: TIIIAHUPOBATh
HKCIIEPUMEHT, COOMPATh SIKCTIEPUMEHTAIBHYIO YCTAaHOBKY, aHAJTU3UPOBAThH
MOJIyYCHHBIC PE3yJbTaThl M JI€JaTh BHIBOJ O CTaTyce MPEIOKEHHON
TUTOTE3HI;

e coOMIOAATH MpaBuia 6€30MAaCHOTO TPY/1a MPU MPOBEACHUH HCCIIeIOBAHUN
B paMKax y4eOHOro OJKCIIEpUMEHTa, TMpPAaKTUKyMa ©  y4eOHO-
MCCIIEIOBATENIBCKOM M MPOEKTHOW JESITEIbHOCTH C HCHOJIb30BAHUEM
U3MEPUTENBHBIX YCTPOUCTB U JTA0OPATOPHOTO 000PYOBaHUS;

e pemarh pacy€THbBIC 3aJayd C SBHO 3aJaHHOM M HESBHO 3aJJaHHOMN
bu3MYeCcKOl MOJeNbl0: Ha OCHOBAHMHM aHAIM3a YCJIOBHUST OOOCHOBBIBATH
BBEIOOp (U3MUECKOW MOJEIHM, OTBEYAIOIICH TpeOOBaHUSAM 3ajadH,
NPUMEHATH  (OPMYJNIBI, 3aKOHBI, 3aKOHOMEPHOCTH W  IIOCTYJIAThI
bu3MYecKuX TEOopUil MpPHU MCIOJIb30BAHUM MATEMATHUYECKUX METOJ/IOB
pelIeHus 3a7a4, MPOBOAUTH pacu€Thl HA OCHOBAHUU UMEIOIINXCS TAHHBIX,
aHAM3UPOBATh PE3YyJIbTaThl W KOPPEKTUPOBATH METOMBI PEHICHUS C
Y4ETOM TMOTYYEHHBIX PE3YIbTaTOB;

e pemaTrh KAa4eCTBEHHBIE 3aJaud, TPEOYIoIHe NPUMEHEHUS 3HAHUN U3
Pa3HBIX pa3aenioB Kypca GU3NKHU, a TAK)KE WHTETPAINH 3HAHUN U3 IPYTHUX
MPEAMETOB ©CTECTBEHHO-HAYYHOTO ITMKJIA: BBICTPAWBATh JIOTHYECKYIO
IIEMTOYKY PacCyXIACHHUI C OIMMOPOI Ha U3yUCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH
U (U3UYECKHUE SBIICHUS,

e HCIMOJb30BATh TEOPETHUECKUE 3HAHUSA JUIsI OOBSCHEHHUS OCHOBHBIX
MIPUHITAIIOB PaOOTHI U3MEPUTEIBHBIX TPUOOPOB, TEXHUYECKUX YCTPOUCTB
U TEXHOJOTUYECKHX MPOIIECCOB;

e TMPUBOJIUTHL TPUMEPHI BKJIAJa POCCUUCKUX U 3apyOCKHBIX YUEHBIX-
GU3UKOB B pa3BUTHE HAyKH, B OOBSICHEHHE IMPOIECCOB OKPYKAIOIIETO
MHUpa, B pa3BUTHE TEXHUKH U TEXHOJIOTHH;

e AHANM3HUPOBATH U OIIEHUBATH MOCIECACTBUSL OBITOBOM U TPOU3BOACTBEHHOMN
NESATEITLHOCTH YEJIOBEKa, CBS3aHHOM ¢ (PU3NYECKHUMHU MPOIECCaMU, C
MTO3UIIMHA YKOJIOTHYECKOU 0€301TaCHOCTH, IPEICTABIICHUA O PAITHOHAIEHOM
MIPUPOJIOTIONE30BAaHUH, a TAaK)KE Pa3yMHOM HMCIOJb30BaHUU JIOCTHIKEHUN
HAyKd W TEXHOJOTUM I JajJbHEWIIEro pa3BUTHUS YEJIOBEYECKOTO
00111eCTBa;
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e TMPUMEHSTH pa3IMyHble CrocoObl paboThl ¢ MH(poOpManuen (HU3NIECKOTO
COJlepKaHUsi C KCIOJb30BAaHUEM COBPEMEHHBIX HH(GOPMAIMOHHBIX
TEXHOJIOTUI, MPU 3TOM HCIOJIB30BAaTh COBPEMEHHbIE MH(OPMALMOHHBIE
TEXHOJOTHUH i1 TIOMCKa, NEepepabOTKU M TPEIbSBICHUS y4eOHOU WU
Hay4HO-MIONYJIAPHON MH(OpPMALUU, CTPYKTYPUPOBAHUS U HHTEPIPETALIUN
uH(pOpMaLIUY, MOJYYEHHOH M3 pa3IUYHbIX HCTOYHUKOB, KPUTHYECKH
aHaJIM3UpPOBaTh  MOJy4YaeMyl0  HMHQOpMAIMI0O M  OLEHHUBATh €&
JIOCTOBEPHOCTh KaK Ha OCHOBE HMMEIOLIMXCS 3HAHWI, TaK U HAa OCHOBE
aHaJIKM3a UCTOYHHMKA UH(OpMaALUK;

e IIPOSABIATH OpraHU3alMOHHbIE U IIO3HABATEJIbHbBIE YMEHMUS
CaMOCTOSITEJILHOTO ~ MPHOOpPETeHHs HOBBIX 3HAHUW B Ipoliecce
BBIIIOJIHEHHS IPOEKTHBIX U Y4EOHO-HCCIIE0BATENBCKUX padOT;

e paboTaTh B TPYIIE C HCIOJHEHUEM pa3IUYHBIX COLMAIbHBIX POJEH,
IUTAHUPOBATh pabOTy IPYIIIbI, PAIUOHAIBHO PACHPEAEITh AeATENbHOCTh
B HECTAaHJApTHBIX CHUTYyalHsX, aJ€KBATHO OLIEHUBATh BKJIAJ Ka)XXIOro W3
YYaCTHUKOB I'PYIIIIBI B PEIIEHHE PaCCMaTpUBaeMOM POOJIEMBI;

e TMPOSBIATH MOTUBALIMIO K Oynynieil npodeccuoHaNbHON AESTENbHOCTH 110
CHELMAIBHOCTIM (PU3UKO-TEXHUYECKOTO NPOPUIIs.

K koniy oOyuenust B 11 knacce npeiMeTHbIE PE3yJIbTaThl Ha YIIIyOJIEHHOM
YPOBHE JIOJKHBI OTPaXKaTh CHOPMUPOBAHHOCTH Y 00YUAIOIIUXCSl YMEHUM:

e IOHMMATh pOJIb (PU3MKM B DKOHOMHYECKOH, TEXHOJIOIMYECKOM,
COLIMAJIBHOW U ATUYECKOH cdepax NesaTeTbHOCTH YeI0BEKa, POJib U MECTO
GbU3MKU B COBPEMEHHON HAy4YHOW KapTHHE MHpA, POJb aCTPOHOMHUHU B
MPAKTUYECKOW JAEATETbHOCTH 4YeJIOBE€Ka M JaJIbHEHIIEM Hay4HO-
TEXHUYECKOM PA3BUTHUH, 3HAYEHUE OMHUCATEIbHOM, CUCTEMATHU3UPYIOLIEH,
OOBSCHUTENLHON M TMPOTHOCTUYECKOW (YHKIMI (PU3NUECKOW TEOpuu —
ANEKTPOAUHAMUKH, CHEIUATbHON TEOPUH OTHOCHUTEIBHOCTH, KBAHTOBOM
bu3uKu, poab (GU3NUECKOW Teopuu B (POPMUPOBAHWUU TPEACTABICHHUI O
buznueckoit KapTUHE MUpPa, MECTO (PU3NIECKON KapTUHBI MUPA B OOIIEM
pSiZly COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MPEACTaBICHUHN O MPUPOJIE;

e pasznuyaTh YCIOBUS NPUMEHUMOCTH MoOJene (U3MYecKux Ten u
NPOLIECCOB  (ABJICHHI): OJHOPOJHOE 3JIEKTPUYECKOE M OJHOPOJHOE
MarHuTHOE MOJIsl, TApMOHUYECKUE KOJIeOaHusl, MATEMAaTUYECKUI MAsITHUK,
UJICaJbHbI MPYKUHHBIA MasSTHUK, TAPMOHUYECKUE BOJHBI, WUICAJIbHBIN
KoJieOaTeNnbHbI KOHTYD, TOHKAsI JIMH3a, MOJIEJIe aToMa, aTOMHOTO SiApa U
KBAaHTOBOM MOJIC/IU CBETA;

e paznuyaTh YycCJIOBHUS (TpaHUIlbl, 00JIACTH) MPUMEHUMOCTH (PU3MUECKUX
3aKOHOB, MOHUMATh BCEOONIMI XapakTep (yHIAMEHTAIbHBIX 3aKOHOB U
OTPaHUYECHHOCTh UCIOIb30BaHUS YACTHBIX 3aKOHOB;
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e AHAIM3UPOBATH M OOBACHATH AJIEKTPOMArHUTHBIC MPOIECCHl U SIBJICHMUS,
UCIIONIb3Ysl OCHOBHBIE TIOJOKEHHUSI M 3aKOHBI DJICKTPOJAMHAMUKU U
CHEIUaIbHOM  TEOpUHM  OTHOCUTEIBHOCTH  (3aKOH  COXpaHEHUS
NEKTPUYECKOro  3apsaa, cwia Ammepa, cuwia JlopeHna, 3akoH
DNEKTPOMAarHUTHOW  MHAYKOMHM, ImpaBwio Jlenma, cBsa3p  OJIC
CAMOMHAYKIIMM B DJIEMEHTE DJJEKTPUYECKON IIEMU CO CKOPOCTHIO
U3MEHEHHS  CHJIbl  TOKa,  MOCTYJaTbl  CHEUUATBHOW  TEOpUH
OTHOCUTEIBHOCTU DUHIITEHHA);

e AHAJIM3UPOBATH U OOBSICHATH KBAHTOBBIE MPOLIECCHI U SIBJICHUSI, UCTIOJIb3YS
MOJIOKEHUS  KBAaHTOBOM  (u3uku  (ypaBHEHHE DiHIITEeHHA I
dbotoadexra, mnepBBIE W BTOPOM ToOCTyJaTel bopa, TPUHIUI
COOTHOIIEHUSI HeompeAenéHHocTed ['eli3eHOepra, 3aKOHbI COXpPAaHEHHS
3apsiZIOBOTO M MAcCOBOI'0 YMCEJI W DHEPIUU B SJECPHBIX PEAKIUSIX, 3aKOH
PaIMOaKTUBHOTO pacraja);

e ONUCHIBATH (PU3HYECKUE TPOIECCHl U SBICHUS, UCIOJIb3YS BEIUYUHBI:
HaNpsKEHHOCTD AJIEKTPUUYECKOTO TOJIsl, HOTEHIIUAI AIEKTPOCTATUYECKOTO
MoJsi, Pa3HOCTh IMOTEHIMAIOB, DYJICKTPOJABHXKYINAs CUJA, WHIYKIUS
MarHUTHOTO MOJIsi, MarHUTHBIA TOTOK, cujia Ammepa, WHIYKTUBHOCTD,
ANEKTPOABMKYIIAS CHJIa CAMOMHIYKIIMHM, SHEPrUsi MArHUTHOTO MOJs
MPOBOJHUKA C TOKOM, PEIATUBUCTCKUA WMIYJbC, IOJHAs SHEPrus,
DHEPrusi TMOKOS CBOOOJHOM YACTHIbI, DHEPrus M UMIYJIbC (POTOHa,
MacCOBO€ YHCIIO U 3apsij siApa, SHEPTHUS CBS3M SApa;

e OOBICHATH  OCOOCHHOCTH  TPOTEKAHWS  (PUBHYCCKUX  SIBICHUI:
AIIEKTPOMArHUTHAs UHIYKIIUS, CAMOUHIYKIUS, PE30HAHC, HHTEp(dEepeHIIUs
BOJH, Audpakius, JTUCIEpCHs, TOJHOEe BHYTPEHHEE OTpa)kKeHUe,
dboroanekTpuueckuit 3¢gdext (dhororddekr), anpha- u Oera-pacmaabl
anep, raMMa-uslydeHue sjaep, (pusnyeckue NPUHIUIBI CHEKTPaIbHOTO
aHanu3a u paboThI J1a3epa;

e OIpENENATh HAMNpaBICHWE WHIYKIIMM MarHUTHOTO II0JIs MPOBOJHHUKA C
TOKOM, CHJIbl AMmiepa v cuiibl JlopeHna;

e CTPOHUTH H300paKEHUE, CO3/IaBAEMOE IJIOCKHM 3€pKalOM, TOHKOM JIMH30H,
U PacCUUTHIBATH €TI0 XapaKTePUCTUKH;

e TMPUMEHSITh OCHOBOIIOJIArAIOIIME ACTPOHOMUYECKHUE TMOHATUSA, TCOPUU U
3aKOHBI JJII aHaiMW3a ©W  OOBICHEHWS (PU3WYECKHX TIPOIIECCOB,
MPOUCXOMSIINX B 3BE37aX, B 3BE3JHBIX CHUCTEMAX, B MEXKIaJIAKTUUECKOM
cpene; ABMKEHUST HeOECHBIX TeJ, IBOJIIOIMHU 3BE3/1 U BeeneHHoi;

e TMPOBOAWTH UCCJIENOBAHHE 3aBUCHUMOCTEH (U3MYECKUX BEIMYHUH C
UCIIOJIb30BAHUEM TMPAMBIX HW3MEPEHUN, MpPU ITOM KOHCTPYHUPOBATH
YCTAHOBKY, (UKCUPOBaTh pPE3yibTaThl TMOJYYEHHOM 3aBUCHMOCTH
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bu3MUecKux BEIMYMH B BHAE TIpadukoB ¢ Y4ETOM aOCOTIOTHBIX
NOTPEUTHOCTE  M3MEpeHMi, Jenarb  BBIBOJABI O  pe3yjibTaTam
UCCJIeI0BAHMUS;

e TMPOBOJAUTH KOCBEHHbIE HM3MEPEHUS (PU3UUECKUX BEIMYMH, MHPU ITOM
BBIOMPATh ONTUMAJbHBIM METOJ M3MEPEHUs, OLICHHUBATh aOCOJIOTHBIE U
OTHOCUTEJbHBIE MOTPEIIHOCTH MPSMBIX U KOCBEHHBIX U3MEPEHU;

e IIPOBOAMTH OIIBITHI 10 IPOBEPKE MPEIIOKEHHOM TMITOTE3bI: IIIAHUPOBATh
JKCIIEPUMEHT, COOMPATh SKCIEPUMEHTAIBHYIO YCTAHOBKY, aHAJIU3UPOBAThH
NOJIyYEHHBIE pe3yJbTaThl U J€daThb BbIBOA O CTaTyce MPEeIOKEHHON
TUIOTE3HI;

e OIMCHIBATHh METO/BI ITOJIYYEHHUS] HAYYHBIX ACTPOHOMUYECKUX 3HAHUM;

e coONOaTh MpaBuiia 0€30MacHOTO TPYAa NpU MPOBEACHUN UCCIICIOBAHUN
B paMKax y4yeOHOro »JKCIEPUMEHTa, MpPAaKTUKyMa H  y4eOHO-
UCCJIEIOBATENIbCKOM W TMPOEKTHOM JIEATEIbHOCTU C MCIOJIb30BaHUEM
WU3MEPUTENLHBIX YCTPOUCTB U TA0OPATOPHOTO 000PYIOBAHUS;

e pemarh pacu€THbIE 3aJa4d C SBHO 33JaHHOM M HESIBHO 3aJaHHOU
bu3nYecKkoil MOJEeNbl0: HAa OCHOBAaHMM aHajdu3a YCJIOBHUS BbIOMpATH
dbu3nUecKkue MOJIeIu, OTBevarolue TpeOOBaHUAM 3aJlayd, MPUMEHSTh
(bopMyIbl, 3aKOHBI, 3aKOHOMEPHOCTU M MOCTYJAaThl (PU3NYECKUX TEOPU
OpyU  HUCIOJB30BAHUM MAaTEeMaTHYECKUX METOJOB pELIeHUs 3ajad,
MPOBOJIUTH PACYETHI HA OCHOBAaHUY UMEIOIINXCA JAHHBIX, aHAJTU3UPOBATh
pE3ynbTaThl U KOPPEKTUPOBATH METO/IBI PEIIEHHUSI C YYETOM MOTYUYEHHBIX
pE3ybTaTOB;

e pemiaTh KayeCTBEHHbIE 3aJaud, TPEOYIOIIHEe NPUMEHEHUs 3HAHUN U3
pa3HbIX pa3/iesioB Kypca GU3NKHU, a TAK)KE UHTETPALMK 3HAHUW U3 IPYTUX
MPEAMETOB €CTECTBEHHO-HAYYHOTO IMKJIA: BBICTPAMBATh JIOTHYECKYIO
LEITOYKY PacCy ACHUH C ONOPON HAa N3yYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH
U (U3NYECKUE SBIICHUS;

e HCIOJb30BATh TEOPETHUECKUE 3HAHUSA ISl OOBSCHEHHUS OCHOBHBIX
OPUHIIMIIOB PabOThl M3MEPUTENBHBIX TPUOOPOB, TEXHUUECKUX YCTPONCTB
Y TEXHOJOTMYECKHUX MTPOLIECCOB;

e TMPUBOJIUTH NPUMEPHl BKJIA/Ja POCCUUCKUX U 3apyOCKHBIX YUEHBIX-
GU3MKOB B pa3BUTHE HAyKHU, B OOBICHEHHE IMPOIECCOB OKPYKAIOIIETO
MUpa, B pa3BUTHE TEXHUKHU U TEXHOJIOTUI;

e AHANM3HUPOBATH U OLEHUBATH MMOCIEACTBUS OBITOBOM U TPOU3BOACTBEHHON
NeSATEIbHOCTH 4YEJIOBEKa, CBA3aHHOM € (PU3MYECKUMHU MPOLECCaMHU, C
MO3UIIMHA SKOJIOTUYECKOM 0€30M1acCHOCTH, IPEICTABICHUM O PAIIMOHAIBHOM
IIPUPOJONOJIB30BaHUM, a TAKKE Pa3yMHOM MCIIOJb30BaHUU JIOCTUKEHUN
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HAyKd W TEXHOJOTHHA IS JadbHEUIEro pPa3BUTHS YEJIOBEYCCKOTO
00IIIECTBA;

e IPUMEHSATH pa3lIMYHBIC CIIOCOOBI PabOThI ¢ WHMOpMaIUel (HU3UIECKOTO
COJICP)KaHUSI C HCIIOJIb30BAaHHEM COBPEMCHHBIX HMH(MOOPMAIIMOHHBIX
TEXHOJIOTHI, TPU 3TOM HCIOJIb30BaTh COBPEMEHHBIC WH()OPMAIMOHHBIC
TEXHOJIOTHM JUISI TIOMCKa, NEepepabOTKH M TPEAbSABICHUS YYeOHOW U
Hay4YHO-TIONYJISPHOU HH(GOPMALIMH, CTPYKTYPHUPOBAHUS U HHTEPIIPETAIIUN
uH(OpMaIUK, TOMYYEHHONW U3 PA3IUYHBIX HCTOYHUKOB, KPUTHYCCKU
aHANMM3UPOBATh  TOJIydaeMyr0  WH(pOpMAmHWi W OIEHWBATh €&
JIOCTOBEPHOCTh KaK Ha OCHOBE HMMECIONIMXCS 3HAHWHA, TaK U Ha OCHOBE
aHaJM3a UCTOYHUKA HH(OPMAIIHH;

e TPOSIBIIATH OpraHU3aIMOHHBIC u [MO3HaBaTEIbHBIE yMEHUS
CaMOCTOSATEIILHOTO  NPHOOPETEHUS  HOBBIX 3HAHWKW B IIpoIiecce
BBITIOJIHCHHS TIPOSKTHBIX M YU4eOHO-HCCIICIOBATEILCKUX PadoT;

e paboTaTh B TIpynIe ¢ HCHOJHCHHEM pa3IMYHBIX COIHAIBHBIX POJICH,
MJIAHUPOBATH PA0OTY TPYIIIIHI, PAIIMOHATLHO PACTIPEIEISTh ACSITEIIBHOCTh
B HECTaHJAPTHBIX CHUTYallMsX, aJCKBATHO OIICHUBATH BKJIAJ KaXXIOTO W3
YYaCTHHKOB TPYIIEI B PEIICHUE pacCMaTPUBAEMOi TPOOJIECMBI;

e TMPOSBISATH MOTUBAIIMIO K OynyIieil mpodeccCHOoHaNbHON AESTEIHHOCTH 110
CHEIUATBHOCTIM (U3UKO-TEXHHUECKOTO TPODHIIA.
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TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
KosaunuyecrBo yacos
Ne HaumeHoBaHue pa3iesioB U TeM
Kontpousnbie | IIpakTnuec
n/n NPOrpamMMmsbl Bcero
padoThbI padoThI
Pasznea 1. HAYUHBIA METO/I IO3HAHWSA ITPUPO/IbI
1.1 Hayu4nsiii MeTOA IO3HAHUSA IPUPOLBI 6
Uroro no pazgeny 6
Pa3nen 2. MEXAHUKA
2.1 Kunemartuka 10 1
2.2 Jnnamuka 10
2.3 CraTtuka TBEpAOro TENa 5 1
24 3aKOHBI COXPAaHEHUS B MEXaHUKE 10 1
Hroro no paszneny 35
Paznen 3. MOJIEKYJISAPHASA ®PU3UKA U TEPMOJINHAMUKA
3.1 OCHOBBI MOJIEKYJIIPHOKUHETHUECKON TEOPUH 15 1
3.2 TepmoauHaMuka. TerioBble MaIMHBbI 20 1
13 ArperatHble cOCcTOsIHUA BellecTBa. Pa3oBbie 14 1
' HEPEX OB
Wroro no pazneny 49
Pasznen 4. JIEKTPOIMHAMMUKA
4.1 DIJIEKTPUYECKOE TOJIe 24 1
4.2 [ToCTOsTHHBIN 3IIEKTPUYECKHUM TOK 24 1
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43 Toku B pa3nuyHbIX Cpeiax 6
Hroro no pazneny 54
Paznen 5. DUBHUYECKUMN TPAKTHKYM
5.1 Du3nYeCKU IPAKTUKYM 16 16
Wroro no pazaeny 16
Pe3epBHOE Bpems 10
OBUIEE KOJIMYECTBO YACOB I10 [IPOI'PAMME 170 16
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11 KITACC

KoanyecTBO 4acoB

HaumeHoBaHue pa3/ie/ioB U TeM
Ne /i Kourpoubnbie | IlpakTuy
NMPOrpaMmbl Bcero
padoTsbI padoThI
Paznen 1. JIEKTPOIUHAMUKA
1.1 MaruuTHO€ noJie 14
1.2 DneKTpoOMarHuTHasi UHAYKIUs 13 1
Utoro no pazgeny 27
Paznen 2. KOJIEBAHUSA U BOJIHbI
2.1 MexaHudyeckue KoJeOaHus 10
2.2 DNEeKTPOMarHUTHHIE KOJIeOaHUS 15
)3 MexaHudecKkue U 3JIeKTPOMArHUTHBIE 10 |
BOJIHBI
2.4 OnTuka 25 1
Hroro no pazneny 60

Pasnea 3. OCHOBBI CIIEITMAJIBHON TEOPUM OTHOCUTEJBHOCTH

3.1 Ocuosrl CTO 5 1
Hroro no pasneny 5
Paznen 4. KBAHTOBAS ®U3UKA
4.1 KopnyckynsipHO-BOJTHOBOW yalln3M 15
4.2 dusnka aToma 5
43 ®dusznka aTOMHOTO SJIpa U 3JIEMEHTaAPHBIX 5
' YaCTHUIL
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Nroro no pazaeny

25

Paznen 5. JIEMEHTBI ACTPOHOMUMHU U ACTPODPU3UKU

5.1 DeMeHTHl aCTPOHOMUU U aCTPOPHU3UKU 12
Hroro no pazneny 12
Paznen 6. PU3HUYECKHAN MPAKTUKYM
6.1 Pu3HYECKUN IPAKTUKYM 16 16
Hroro no pazneny 16
Pa3nes 7. OBOBINAIOIIEE IOBTOPEHUE
Cucremaruzanys 1 00001eHe
71 IIPEIMETHOTO CO/IEP KAHUS U OIbITA 15
' JesTeIbHOCTH, TPUOOPETEHHOTO TPU
u3ydeHuu kypca ¢usuku 10 — 11 kiaccoB
Uroro no pazaeny 15
PesepBHOE Bpems 10
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 170 4 16
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