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MNOACHUTEJIBHASA 3AIIMCKA

[Tporpamma 1o ¢pu3nke 6a30BOro ypoBHs Ha ypOBHE CpEAHEro 00Iero oopazoBanus pazpadoTaHa Ha
OCHOBE TIOJIOKEHUH M TpeOOBaHMU K pe3yiabTaTaM OCBOCHHS OCHOBHOW 00pa3oBaTeNbHOI MpPOrpamMMBbl,
npeacraBieHHbix B ®I'OC COO, a taxxke ¢ yuéroM denepanbHOl pabodei mporpaMMbl BOCITUTAHUS U
KOHIIETILIMH TperoiaBaHus yueOHoro npeaMera «Pusnka» B 00pa3zoBarenbHbIX opranusanusax Poccuiickoit
Deneparuy, peaan3yonnX OCHOBHbIE 00pa30BaTEIbHbBIC TPOTPAMMBI.

Copneprkanue IporpaMMsl 1o (pr3KKe HArpaBlIeHO Ha OPMUPOBAHUE ECTECTBEHHO-HAYYHOW KapTUHBI
mupa odyuarouuxcst 10—11 kinaccoB npu o0ydyeHuu ux ¢pusuke Ha 6a30BOM ypOBHE Ha OCHOBE CHCTEMHO-
JesATeIbHOCTHOrO moaxoaa. Ilporpamma mo ¢usuke coorBercTByeT TpeboBanusm DPI'OC COO k
IUIAHUPYEMbIM JINYHOCTHBIM, TIPEJAMETHBIM W METalpeJIMETHBIM pe3yibTaTaM oOOy4YeHHs, a TakKKe
YYUTHIBAET HEOOXOAMMOCTh pEAM3alUd MEXKIIPEIMETHBIX CBs3el (DU3MKH C eCTeCTBEHHO-HAyYHBIMH
y4yeOHbIMU TpeaMeTaMH. B Hell onpenenstorcs OCHOBHBIE LEIM M3yueHHs! (U3MKU HAa YPOBHE CPEIHErO
o0iero oOpa3oBaHus, INIAHUPYEMBbIE PE3yIbTaThl OCBOCHUS Kypca (U3NUKH: TMUHOCTHBIE, METAIIPEIMETHBIE,
npeaMeTHbIe (Ha 6a30BOM ypOBHE).

[Tporpamma o u3nKe BKIIOYAET:

e [UIAHUPYEMbIE PE3YJIbTAThl OCBOCHMSI Kypca (PU3MKU Ha 0a30BOM YPOBHE, B TOM YHCJIE IPEIMETHBIE

pe3yibTaThl [0 rojiaM 00y4yeHuUs;

e cojnepxanue yuyeOHoro mpeamera «Pu3nkay 1Mo rogam o0ydeHwus..

®dusmka Kak Hayka o Haubosiee 00IMX 3aKOHAX MIPUPOIbI, BBICTYIIAs B KaueCTBE y4eOHOro npeamera
B IIKOJI€, BHOCUT CYLIECTBEHHBIH BKJIaJ B CHCTeMY 3HaHUI 00 okpyxaromeMm mupe. IlIkombHbIN Kypc
(GU3HMKHN — CUCTEMOOOPA3yIOLIUI JJI1 €CTECTBEHHO-HAYYHBIX YU€OHBIX IPEIMETOB, TOCKOJIbKY (PU3HMUECKHe
3aKOHBI JIEKAT B OCHOBE MIPOLIECCOB U ABJIEHUH, N3y4yaeMbIX XUMHEH, Orosoruet, pusndeckoit reorpadueit
U acTpoHOMHMeEH. Vcronb30BaHNe U aKTHBHOE NMPHUMEHEHHE (PU3MUECKUX 3HAHUHM OIpeleNseT XapakTep U
pa3BUTHE PAa3HOOOPA3HBIX TEXHOJIOTUH B c(epe SHEPreTUKH, TPAHCIIOPTa, OCBOSHHSI KOCMOCA, MOTyYSHHS
HOBBIX MaTEpUaJIOB C 3aJlaHHBIMU CBOWCTBaMHU M Apyrux. M3ydenue pusmky BHOCUT OCHOBHOHM BKIJAJ B
(dbopMHUpOBaHNE €CTECTBEHHO-HAYYHON KapTUHBI MUPA 00yJaromuxcs, B pOpMHUPOBAHUE YMEHUN IPUMEHSTh
HAYYHBII METOJ| MO3HAHUS ITPU BHIMOJIHEHUH UMHU Y4€OHBIX UCCIIEOBAaHUH.

B ocHOBY Kkypca ¢u3uKu U yPOBHS CpeAHEro oouero o0pa3oBaHus MOJIOKEH Psil UJIeH, KOTOpbIe
MO’KHO pacCMaTpUBATh KaK MPUHIUIIBI €0 OCTPOEHUSI.

Hoes yenocmnocmu. B cOOTBETCTBUU € HEN KypC SIBISIETCS JIOTUYECKH 3aBEPIIEHHBIM, OH COAEPIKUT
MaTepHal U3 BcexX pa3zienoB (pU3MKH, BKIIOYAET KaK BOIPOCH KJIACCHYECKOM, TaK U COBPEMEHHON (U3UKH.

Hoes eenepanuszayuu. B cooTBeTCTBUM € HeW MaTepuan Kypca (U3UKM OOBEIUHEH BOKpPYT
buznueckux Teopuit. Benymum B kypce sBisieTcss popMUpOBaHUE MPEACTABIEHUN O CTPYKTYPHBIX YPOBHSX
MaTepuH, BEIIECTBE U TOJIE.

Hoes ecymanumapuzayuu. E€ peanuzanus npeanoaraet UCIOIb30BaHHE T'yMaHUTaApHOTO MTOTEHIIMAaja
¢u3nueckoil Haykd, OCMBICIEHHE CBSI3U pa3BUTHS (U3MKM C pa3BUTHEM OOLIeCTBa, a TakXke C
MHUPOBO33PEHYECKUMHU, HDABCTBEHHBIMHU M SKOJIOTHYECKUMU MpoOIeMaMu.

Hoes npuxnaonot nanpasnennocmu. Kypc Gusuku npeamnosiaraeT 3HaKOMCTBO € HIMPOKUM KPyrom
TEXHUUYECKUX U TEXHOJIOTHUECKUX MPUTI0KEHUIN U3yYEeHHBIX TEOPUI U 3aKOHOB.

Hoes sxonozuszayuu peamu3yercsl MOCPEJACTBOM BBEICHUS JIEMEHTOB COJIEPKAHMS, IMOCBSIIEHHBIX
HKOJIOTHUECKUM MPOoOIeMaM COBPEMEHHOCTH, KOTOPBIE CBSI3aHBI C Pa3BUTHEM TEXHUKH M TEXHOJOTHM, a
TaKxke 00CykAeHUs Ipo0IeM palMOHAIBHOTO IPUPOIOTIONIB30BAHMS U DKOJIOTMYECKON O€30I1aCHOCTH.

CrepKHEBBIMU dJIEMEHTaMU Kypca (M3MKH Ha YpPOBHE CpPEIHEro 00Imero oOpa3oBaHUS SIBISIOTCS
¢usnueckue Teopun (GopMHUPOBAHUE MPEICTABICHUI O CTPYKTYpE NOCTPOCHUS (PU3UUECKON TEOPUH, POIIU
¢yHIaMEHTANBHBIX 3aKOHOB M TPHHIUIIOB B COBPEMEHHBIX MPEJICTABICHHUSIX O MPHUPOJE, TIpaHUIAX
IPUMEHUMOCTH TEOPHH, 7151 ONMCAHUS €CTECTBEHHO-HAYUHBIX SIBICHUH U IPOLIECCOB).
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CHCTEMHO-JICATELHOCTHBIA MOJAXO0A B Kypce GU3MKH pean3yeTcss MpexXIe BCEro 3a CuéT
OpraHu3alK SKCIEPUMEHTAIBLHON eATENIbHOCTH o0ydatommxcs. Jist 6a30Boro ypoBHsI Kypca (pU3UKH —
3TO UCIOJIb30BaHUE CHUCTEMbI (PPOHTAIBHBIX KPATKOBPEMEHHBIX IKCIIEPUMEHTOB M JTaOOpaTOPHBIX padoT,
KOTOpbIE B MporpaMme no (usuke oObeAMHEHBbl B OOLIMI CIIUCOK YYEHHYECKUX MPAKTHUYECKUX paloT.
Beinenenne B yka3aHHOM IiepedHe JaOOpaTOpHBIX pabOT, NPOBOAMMBIX JJS KOHTPOJS U OLIEHKH,
OCYILECTBIISICTCS yYAaCTHUKaMU 00pa30BaTENbHOTO MpOIecca UCXOAS M3 OCOOCHHOCTEH IUIAHWPOBAHUS U
ocHamieHusi kabunera ¢usuku. IIpm sTOM oOOecreynBaeTcsi OBJIAJCHHE OOYYAIOIIMMUCS YMEHHUSIMHU
IPOBOJIUTh KOCBEHHBIE M3MEPEHHUs, UCCIIEAOBAaHMs 3aBUCUMOCTEH (PU3MUYECKHX BEIMYMH U IOCTAHOBKY
OIIBITOB IO IPOBEPKE NPEATOKEHHBIX THIIOTE3.

Bonbmioe BHMMaHWe yaenseTCsl PEUICHWI0 PACUYETHBIX W KAauyeCTBEHHBIX 3amad. [lpu atom uis
pacu€THBIX 33724 MPUOPUTETOM SBJISAIOTCS 33]]aUM C SIBHO 33JJaHHON (H3UYECKON MOJIEIBIO, TO3BOJISIONIHE
HIPUMEHSATh U3yYEHHBIE 3aKOHbBI U 3aKOHOMEPHOCTH KaK M3 OJIHOTO pa3jiesia Kypca, TaK U HHTErpupys 3HaHUs
U3 pasHbIX pasfenoB. [l KauyecTBEHHBIX 3ajjady IPUOPUTETOM SBIAIOTCA 3aJaHus Ha OOBsSCHEHHE
NpoTeKaHus (PU3MYECKHX SBJICHUN U MPOIIECCOB B OKPYXKAIOIIEH KU3HH, TpeOyIomme BeI0opa (Gu3nIecKoi
MOJIENN JIJIsl CUTYaIluH MPAKTHKO-OPUEHTUPOBAHHOTO XapaKTepa.

B cootBerctBuun ¢ TtpeboBanusMu PI'OC COO k MaTepuaibHO-TEXHHUUECKOMY OOECIeUeHUIO
y4eOHOro mpolecca 6a30Bbli ypoBeHb Kypca (DM3MKHU Ha YPOBHE CPEIHEro o0uero oopa3oBaHus J10JKEH
U3y4aThCs B YCIIOBHSIX MPEIMETHOTO KabwHeTa (PU3MKH MM B YCIOBUSIX MHTETPHPOBAHHOTO KaOWHETa
MPEIMETOB €CTECTBEHHO-HAYYHOTO UKJIA. B kabnHeTe (M3UKH TOJKHO OBITH HEOOXOMMOE JTA00paTOpHOE
00opy/J0BaHUE JUIs BBINOJIHEHUS YKa3aHHBIX B IPOrpaMMe 1o (pU3MKe YIEHHUYECKUX MTPAKTUYECKUX paboT u
JIEMOHCTpaIlMOHHOE 000pYA0BaHHE.

JleMoHCTpanmoHHOE 000pynOBaHHE (OPMHUPYETCS B COOTBETCTBUU C TPUHIIUIIOM MHHHUMAIIbHOU
JIOCTAaTOYHOCTH W OOECIeYMBAaET TOCTAHOBKY IIEPEUMCIIEHHBIX B Tporpamme 1o (U3MKE KIFOUYEBBIX
JIEMOHCTpALM 1711 UCCIIE0BAHUS N3Y4YaeMbIX SIBJICHUN U MPOLIECCOB, IMITMPUUECKUX U (PyHIaMEHTaTbHBIX
3aKOHOB, UX TEXHUYECKUX IMPUMEHEHHH.

JlaboparopHoe o000OpyJIOBaHHE Ul YUYEHHYECKMX MPAKTHUYECKUX padoT ¢opMupyercss B BHIE
TEMaTHYECKUX KOMIUIEKTOB U OOECHeurBaeTcs B pacuére OJHOr0 KOMIUIEKTa Ha JBYX OO0Yy4aroIIMXCH.
TemaTnueckue KOMIUIEKTHI JJAOOPaTOPHOrO O0OOPYJOBAaHUS JOJKHBI ObITH MOCTPOCHBI Ha KOMILIEKCHOM
UCIOJIb30BaHUM AHAJIOTOBBIX U U(PPOBBIX MPUOOPOB, a TAKIKE KOMIBIOTEPHBIX U3MEPUTENIBHBIX CUCTEM B
BU/JIE IUPPOBBIX J1aOOpaTOPHUHL.

OCHOBHBIMU LEJISIMH U3Y4YeHUS PU3UKU B 00IIIEM 00pa30BaHUU SBISIOTCS:

e (opMupoBaHHE WHTEpECa W CTPEMIICHHUS OOYYAIOUIMXCS K HAYYHOMY H3YYCHHIO TPHPOJIBI,

pa3BUTHE UX UHTEIUIEKTYaJbHBIX U TBOPUECKUX CIIOCOOHOCTEIH;
® pa3BHUTHE IPEICTABICHUI O HAyYHOM METOJ]€ MO3HaHUs U (OPMUPOBAHHME HCCIIEIOBATENIHCKOIO
OTHOIIEHHSI K OKPYKAIOIINM SIBIICHHUSIM;

e (QopmupoBaHHE HAYYHOTO MUPOBO33PEHMSI KaK pe3ysibTaTa U3y4e€HHs OCHOB CTPOCHHUS MAaTEPUH U
(byHIaMEHTAIbHBIX 3aKOHOB (PU3UKH;

e (opMupoBaHHE YMEHUH OOBSICHATH SBJICHUS C UCTIOIH30BAHUEM (PU3UUECKUX 3HAHUN U HAYIHBIX
JI0Ka3aTeNbCTB;

e (opMupoBaHHE MNPEICTABICHUH O PONM (DU3MKM U1 Pa3BUTUSA APYIMX E€CTECTBEHHBIX Hayk,
TEXHUKH U TEXHOJIOTUI.

JlocTikeHue 3TUX 1eieit 00ecreunBaeTcs pelIeHueM CIeIYyONNX 3a/1a4 B IPollecce U3yueHHs Kypca
(bU3MKY Ha YPOBHE CPEHETO 00IIero 00pa3oBaHusI:

® [IpUOOpETeHHE CHCTEMBI 3HAHUN 00 OOIUX (PU3UYECKUX 3aKOHOMEPHOCTSX, 3aKOHAX, TEOPHUSX,

BKJII0Yasi MEXaHUKY, MOJIEKYJISIPHYIO (PU3UKY, SJIEKTPOIMHAMUKY, KBAHTOBYIO (DU3HUKY U DJIEMEHTHI
acTpo(hu3uKy;
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e (QopmupoBaHHE YMECHHI NPUMEHATH TEOPETUUYECCKHE 3HAHWS Ui OOBSCHEHUS (PUINISCKUX
SIBIICHU B TIPUPOJIC U JUTS IPHHATHUS MPAKTHUECKUX PEIICHUN B TIOBCEIHEBHOW YKHU3HU;
® OCBOCHHE CIIOCOOOB PEIICHUS PA3JIMYHBIX 3314 C SIBHO 3aJIaHHON (PU3MYECKON MOJICNbIO, 3a/1a4,
MOJIPa3yMEBAOIINX CAMOCTOSTEIILHOE CO3/IaHhe (DU3UYECKOH MOJEIH, aJIEKBaTHOW YCIOBHUSIM
3a]1a4u;
e [OHMMaHWe (UBNYECKHX OCHOB W MPHHIMUIOB JCHCTBUS TEXHHYECKHX YCTPOWCTB U
TEXHOJIOTUYECKUX MPOIECCOB, UX BIUSHUS HAa OKPYKAIOIIYIO CPENY;
® OBJIQJICHWE METOJaMH CaMOCTOSITEIILHOTO IUJIAHWPOBAaHUS M TNPOBENCHHUS  (DU3HUECKUX
OKCIIEPHMEHTOB, aHalIW3a W WHTEpHpeTanuy WHQPOPMAIUK, OMPEICIICHUsI TOCTOBEPHOCTH
MOJYYCHHOTO Pe3yJIbTara;
® CO3/aHHE YCIOBUH IS DPa3BUTHS YMEHUH NPOEKTHO-HCCIENIOBATEIbCKOH, TBOPUYECKOM
NEeSITEITLHOCTH.
Ha u3yuenue ¢usuku (0a30BbIi ypoBeHb) Ha YPOBHE CpeliHero o0uiero oopaszoBanus otBoautcs 136
yacoB: B 10 kiacce — 68 yacoB (2 yaca B Heneno), B 11 kitacce — 68 yacoB (2 yaca B HEZIETIO).
[Tpemnaraemsrii B mporpaMMe 1o (hu3mKe nepeueHsb J1a00paTOPHBIX U MPAKTUYECKUX Pa0OT SIBISICTCS
PEKOMEH/IOBAaHHBIM, YYHTENb JIEIaeT BBIOOp IMPOBEACHUs Ja0OPATOPHBIX pPAOOT M OMBITOB C YYETOM
WH/IMBUIYAIbHBIX OCOOCHHOCTEH 00yJaroIuXcsl.
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COJEPKAHUE OBYYEHUMA 10 KJIACC
Pa3nes 1. ®u3nka u MeTOAbl HAYYHOI'O TO3HAHMS
®usuka — Hayka o npupone. Hayunele MeToasl MO3HaHUsA OKpyXkarouero mupa. Pomib
9KCHEPUMEHTA U TEOPUH B IIPOLECCE TTO3HAHUS MPUPOJIbl. DKCIIEPUMEHT B (PU3HKE.
MogenupoBanue Gu3nueckux sBIeHUN U nporeccoB. Hayunble runoressl. dusnueckue
3aKOHBI U TeOpuH. | paHUIIBI MPUMEHUMOCTH (PU3HMUECKUX 3aKOHOB. [IpuHIMIT COOTBETCTBUS.

Ponp m Mmecto (u3uku B (OPMHPOBAHMM COBPEMEHHON HAay4yHOW KapTHUHBI MHpPa, B
MPAKTUYECKOU ESITETLHOCTH JIIOJICH.

Jlemoncmpayuu
AHanorosbie ¥ MU(PPOBBIC U3MEPUTEIBHBIE PUOOPHI, KOMITBIOTEPHBIE TaTYUKH.
Pa3nen 2. Mexanuka

Tema 1. Kunemamuka

Mexanudeckoe JaBukeHHe. OTHOCUTEIBHOCTh MEXaHWYECKOro JBrkeHus. Cucrema
orcuéra. Tpaekropus.

[lepemenienue, CKOpOCTh (CpemHSs CKOPOCTh, MTHOBEHHAsi CKOPOCTb) U YCKOPEHHE
MaTepUalbHOM TOUKH, UX MPOEKIMH HA OCU CUCTeMbl KoopAuHaT. CloKeHHe NepeMelleHul U
CJI0’KE€HUE CKOPOCTEH.

PaBHOMEpHOE M paBHOYCKOPEHHOE MPSMOJIMHEHHOE NBIKeHUE. ['paduku 3aBUCUMOCTH
KOOPJIMHAT, CKOPOCTH, YCKOPEHHUS, ITyTH U MIEPEMEIICHHUS MaTEPHAIbHONW TOUYKH OT BPEMEHH.

CBobOonHoe majeHue. Y ckopeHrue cBOOOHOrO NaieHu .

KpuBonuueliHoe naBMxeHHe. J[BH)KeHHME MaTepuaibHOM TOYKM TIO OKPYKHOCTHU C
MIOCTOSIHHOM 110 MOAYJIFO CKOPOCTBIO. YTJI0Bast CKOPOCTb, JMHEIHAsA CKOpOCTh. [leproa u yactora
obparenus. [lenTpocTpeMuTensHOE YCKOpPEHHE.

TexHu4ecKkne yCTpOoUCTBa U MPAKTUUYECKOE PUMEHEHHE: CIIUJIOMETP, ABUKEHUE CHAPAJIOB,
LEMHbIE U peMEHHbBIC TIEPEeIayn.

Jlemoncmpayuu

Mogenb cucTeMbl 0TCUETa, UIUTFOCTPAINS KHUHEMATUUECKUX XapaKTEPUCTUK JIBUKEHUS.

[TpeoOpa3zoBanre ABMKEHUI C UCTIOIH30BAaHUEM MPOCTHIX MEXAHU3MOB.

[Tanenue Ten B BO3QyXe U B pa3peKEHHOM MPOCTPAHCTBE.

Hab6mronenue neukenus tesa, OpOIIEeHHOTO MO/ YIJIOM K TOPU30HTY U TOPU3OHTAIBHO.

N3mepenne yckopeHus CBOOOTHOTO TaICHHUS.

Hamnpagnenue ckopocTy npu JBUKEHUHU MO OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopmwvie pabomul

N3yuenne HepaBHOMEPHOTO JBMXKCHHUS C IIEJIBIO OTPE/ISTICHUS MTHOBEHHOM CKOPOCTH.

HccnenoBanue COOTHOMIEHUS MEXKIY TTYTSIMU, PONACHHBIME TEJIOM 3a MOCJIeI0BAaTEIbHbIE

paBHBIE IPOMEXYTKA BPEMEHU IIPU PABHOYCKOPEHHOM [BMKCHUHM C HAa4YaJbHOM CKOPOCTBHIO,
PaBHOM HYIIIO.

N3yuenune ABUKEHUS MIapUKa B BA3KOW KUIKOCTH.

W3ydeHue ABMKEHUS Tea, OPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

ITpunuun orHocutensHOcTH [Manuies. Ilepoiit 3akoH HeroToHa. MHepuHanbHbIe CUCTEMBI
OTCU€TA.

Macca tema. Cuna. I[lpuHnun cynepno3unuu cuil. Bropoit 3akoH HerooToHa st
MaTepualbHOU TOUYKU. Tpernii 3akoH HbI0TOHA U1t MaTEpUANIBHBIX TOYEK.

3akoH BceMupHoro tsaroreHus. Cuna tsxectd. [lepBast kocMuueckas CKOpOCTb.

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

[okyMeHT co3aaH B anekTpoHHow chopme. Ne 94-sHyTpeH oT 03.10.2024. VicnonnuTtens: baknawosa O.H. B SINNEKTPOHHbIA
CtpaHuua 5 n3 25. CtpaHnua cosgana: 03.10.2024 14:51 =¥ TATAPCTAH



Tpenue. Buapl Tpenus (okost, CKoJIbxeHus, kaueHus ). Cuna tpennsi. Cyxoe Tpenue. Cuna
TPEHUsSI CKOJIbXKEHUsI U cuiia TpeHus nokos. Koadduuuent tperus. Cuna conpoTUBICHUS TIPH
JBUKEHHUU TeNa B )KUAKOCTU WM rase.

[TocTynaTensHOE M BpalllaTesIbHOE ABHKEHHE a0COJIFOTHO TBEPJOTO Tea.

MOMEHT CHJIIBI OTHOCUTEIBHO OCH BpaleHus. [1ineuo cuibl. Y ciioBus paBHOBECHUS TBEPAOTO
Tena.

TexHuueckue YCTpPONCTBA M IPAKTUYECKOE IPUMEHEHUE: NOJIIMIIHUKY, IBUKECHUE
VCKYCCTBCHHBIX CITyTHHKOB.

Jlemoncmpayuu

SIBiieHne MHEpLMH.

CpaBHeHuE Macc B3aUMOJICHCTBYIOINX TEJI.

Bropoii 3akon HeroToHa.

U3zmepenue cui.

CrnosxeHue cuil.

3aBUCUMOCTb CHJIbI YIPYTOCTH OT AeQOopMaIiiH.

HesecomocTs. Bec Tena npu yCKOpEHHOM NOIBEME U NTAJCHUH.

CpaBHeHuE CUII TPEHUS NIOKOsI, KAUEHUS U CKOJIbKCHHUS.

VYcenoBust paBHOBecUs TBEPAOTO Tesla. Buibl paBHOBECHS.

Yuenuueckuii sxcnepumenm, rabopamoprule pabomul

N3yueHue aBrxeHUs Opycka 110 HaKJIOHHOM IJIOCKOCTH.

HccnenoBanne 3aBUCHUMOCTH CHJI YIPYIOCTH, BO3HMKAIOIIMX B IPY)KMHE M PE3UHOBOM
obpasiie, oT ux nedopmaruu.

HccenenoBanue ycaoBui paBHOBECUS TBEPAOTO TeJIa, UMEIOIIETO OCh BPALICHUS.

Tema 3. 3akoHnbl cCOXpaneHusn 6 MexaHuke

Hmnynbe MaTtepuanbHO TOUKH (Tea), CUCTeMbl MaTepHalbHbIX ToYeK. Mmynbe cuibl u
M3MEHEHNE UMITyJbca Teja. 3aKOH COXpaHEHUs UMITyJibca. PeakTHBHOE IBUKEHUE.

PaGora cunbl. MOIIHOCTH CHUITBI.

Kunernueckast sHeprus marepuaibHOM TOUKU. TeopemMa 00 M3MEHEHMM KHHETHYECKOH
JHEPIUH.

[TorenunanbHas 3Heprus. [loreHnnanbHas 3HEPTHsl yIpyro AepOpMUPOBAHHOM NPY>KUHBI.
[ToreHunanbHas 3HEpPTUs TeNa BOIM3U MOBEPXHOCTH 3EMITH.

[TorennuanbHble U HEMOTEHUHUANbHbIE CHIIBL. CBA3b pabOThl HEMOTEHIMAJIBHBIX CHII C
W3MEHEHNEM MEXAHNYECKON SHEPTUU CUCTEMBI T€Jl. 3aKOH COXPaHEHUSI MEXaHUYECKOW SHEPTUU.

VYrpyrue u Heynpyrue CTOJIKHOBEHHS.

TexHU4eckne yCTpOMCTBA M NMPAKTHYECKOE NMPHUMEHEHHME: BOJAOMET, KOIEP, NMPYKUHHBIN
IIUCTOJIET, IBUKEHHUE PaKeET.

Jlemoncmpayuu

3aKOH COXpaHEHUs UMITYJIbCa.

PeaxkTnBHOE ABIKEHHE.

[lepexos moTeHIMAIBHON YHEPTUU B KHHETUYECKYIO 1 0OpaTHO.

Yuenuueckuii sxcnepumenm, rabopamoprule pabomul

N3yueHune aOCONIOTHO HEYNpPYyroro yzaapa C IMOMOLIbIO JABYX OJMHAKOBBIX HHTSHBIX
MasiTHUKOB.

HccnenoBanue cBsi3u pabOThI CHIIBI C M3MEHEHHEM MEXaHHYECKOH SHEpruM Tena Ha
IIPUMEpPE PaCTSHKEHUSI pE3UHOBOTO JKI'yTa.

[okyMeHT co3aaH B anekTpoHHow chopme. Ne 94-sHyTpeH oT 03.10.2024. VicnonnuTtens: baknawosa O.H. B SINNEKTPOHHbIA
CtpaHunua 6 n3 25. CtpaHnua cosgana: 03.10.2024 14:51 =¥ TATAPCTAH



Paszgean 3. MoJjiekyJsipHasi pu3uKa U TEPMOJAMHAMMKA

Tema 1. Ocro6bl MOIEKYAAPHO-KUHEMUUECKOU Meopuu

OCHOBHBIE TIOJIOKEHHUS MOJICKYJISIPHO-KHHETHYECKON TEOPUU U MX OMBITHOE 0OOCHOBAHHE.
bpoynosckoe asuxenue. uddysus. Xapakrep ABIKEHUS U B3aUMOJICHCTBUS YaCTHI] BEILIECTBA.
Monenu cTpoeHus ra3oB, KUAKOCTEH U TBEPABIX Tell U 00BSICHEHUE CBOMCTB BEI[ECTBA HA OCHOBE
THX Mojenei. Macca u pazmepsl Mosekyil. KonnuectBo BemectBa. [loctosnHas ABorapo.

TermmoBoe paBHoBecue. Temneparypa u e€ uzmepenue. lllkana remneparyp Lenbcus.

Mopenp uneanbHoro rasa. OCHOBHOE YpaBHEHHE MOJEKYJSIPHO-KMHETHYECKOW TEOpUHU
ueanpHOro rasa. AOCONIOTHasg TemIepaTypa Kak Mepa CpeqHell KHHETHUYECKOH SHepruu
TEIJIOBOIrO JABMKEHHS yacTull ra3a. [llkana remneparyp KenbBruHa. ['a30Bbie 3aKOHBI. Y paBHEHHE
MenneneeBa—Knaneiipona. 3akon Jlanprona. M3omporeccsl B uacaIbHOM Ta3e C MOCTOSTHHBIM
KOJIMUECTBOM BeIleCTBa. ['paduueckoe NpeacTaBICHHE H30IMPOLIECCOB: H30TEpMa, HM30X0pa,
n3zobapa.

TexHu4eckue ycTpoicTBa U MPaKTUYECKOE TPUMEHEHUE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OnbIThl, JOKa3bIBAIONIME JUCKPETHOE CTPOEHHE BellecTBa, Qororpaduu  MOJEKyl
OpPraHUYECKUX COETMHEHUI.

OmnbiTe! 10 AU PY3UH KUAKOCTEHN U Ta30B.

Moens OpOYHOBCKOTO JIBHYKEHHUSI.

Mogaens onbita [lTepha.

OnBbIThL, JOKA3bIBAIOIINE CYIIECTBOBAHUE MEKMOJIEKYISIPHOTO B3aUMOECHCTBHUS.

Monens, WUTIOCTpUpPYIOLIAs MPUPOLY JaBICHUS ra3a Ha CTEHKH COoCya.

OnBIThI, HJUTIOCTPUPYIOLINE YPABHEHHE COCTOSHUS UACATBHOTO ra3a, U30MpPOIIECCHI.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomuol

Omnpenenenne Macchl BO3JyXa B KIACCHOW KOMHAT€ Ha OCHOBE M3MEpEeHUU 00BnEMa
KOMHATBHI, IABJICHHS U TEMIIEPaTyphl BO3/1yXa B HEH.

HccnenoBanue 3aBUCMMOCTH MEX]y ITapaMeTpaMu COCTOSIHUS pa3peKeHHOTo Tra3a.

Tema 2. Ocnosvt mepmoounamurku

TepmonuHamuueckass cuctemMa. BHYTpeHHsIsI 3HEprusi TEPMOJIMHAMHYECKOW CHUCTEMBI U
crocoOb! e€ uzmeHeHus. KonnyectBo TemioTsl U pabora. BHyTpeHHSsS sHEprusi 0lHOAaTOMHOTO
U7eanbHOro raza. Buael Teronepenaun: TeIIONPOBOAHOCT, KOHBEKIUS, U3Ty4eHHE. Y IeJIbHas
TEMI0EMKOCTH BellecTBa. KonudyecTBo TEIIOTHI MPH TEIUIONEepeaaye.

[TonsitTue 06 anmmabatHoMm mporecce. [lepBeiii 3akoH TepMoauHaMmuku. [IpuMeHeHue
MEPBOro 3aKOHA TEPMOAMHAMUKH K H3ompoiieccaM. I'papuueckas uHTepnperanus paboThl rasa.

Bropoii 3akon TepmonnHaMuki. HeoOpaTuMOCTh IPOIIECCOB B IPUPO/IE.

TennoBeie MamuHbL. [[pUHIUTIBL [EeHCTBUS TETTOBBIX MamuH. [IpeoOpa3oBaHus SHEPTUH B
TeII0BbIX MamuHax. KoadduimeHT nonesnoro aeicTBus remnopoi mamuHel. [ukn KapHo u ero
KOA(UILIUEHT MOJE3HOTO AEHCTBUS. DKOJIOTHYECKUE TPOOIEMbI TEIIIOIHEPTETHKHY.

TexHU4YecKne YCTPOMCTBA M TPAKTUYECKOE TPUMEHEHHWE: JBHUTATeNhb BHYTPEHHETO
Cropanusi, OBITOBOI XOJOIUIHHHUK, KOHTUITUOHED.

Jlemoncmpayuu

H3MeHeHre BHYTpEHHEH HSHEpruu Teja IMPU COBEPUICHHH pPalOThI: BBUIET MPOOKH U3
OYTBUIKU O] JCHCTBHEM CKAaTOT0 BO3yXa, HarpeBaHue »¢upa B JaTYHHOU TpyOKe MyTEM TpeHUS
(BuaeOIeMOHCTpAIHS).

N3meHeHne BHyTpEeHHEH SHepruu (TeMIepaTypsbl) Teja Mpu TeIionepeaaye.

OnpIT Mo aguadaTHOMY PaCIIMPEHUIO BO3yXa (OIBIT C BO3YIIHBIM OTHUBOM).
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Monenu nmapoBoii TypOUHBI, IBUTATENs BHYTPEHHETO CTOPAHUsl, PEaKTUBHOIO JABUTATEs.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul

N3mepenne yaenbHOU TeI0OEMKOCTH.

Tema 3. Acpezammnvie cocmosanusn eeugecmea. Dazosvie nepexoovt

[TapooOpa3zoBanue u KoHAeHcanus. Mcnapenue u kunenue. AGCOTIOTHAS U OTHOCUTENIbHAS
BJIQKHOCTh BO3/ayXa. HacklmeHHbI map. YaenpHas TEIUioTa mapooOpa3oBaHHs. 3aBHCUMOCTh
TEMIIEPATYPbI KUIIEHUS OT JaBJICHUS.

TBépnoe Teno. Kpucrannmueckue u amopubie Tena. AHU30TPOIUS CBOMCTB KPUCTAJLIOB.
Kunkue kpucramisl. CoBpemeHHble Marepuanbl. [lmaBneHne u kpucramumzanus. Y AejbHas
TeruioTa riasieHus. Cyonumarus.

YpaBHeHHE TEIUIOBOTO OallaHca.

TexHuueckue yCTpOMCTBA M NPAKTUYECKOE IPUMEHEHUE: TUTPOMETP U ICUXPOMETP,

KaJIOPUMETP, TCXHOJIOTUH MOJYUCHUA COBPECMCHHBIX MATCPUAJTIOB, B TOM YHUCJIC HAHOMATCPHUAJIIOB,
N HAHOTCXHOJIOTHUH.

Jlemoncmpayuu

CBoiicTBa HaCBIILIEHHBIX M1APOB.

Kunenue npu noHWKEHHOM JaBJICHUHU.

Crioco0bl U3MEpEHUs BIKHOCTH.

Habumtonenne HarpeBaHus M IJIaBJICHUS KPUCTANIMYECKOTO BELLIECTBA.

JleMOHCTpauus KpuCTaioB.

Yuenuueckuii sxcnepumenm, nabopamopvie pabomol

W3mepeHne OTHOCUTEIbHON BIaKHOCTH BO3/1yXa.

Pa3nen 4. DaekTpoanHaMuKka

Tema 1. Dnexkmpocmamuxa

OneKkTpu3anusi Tell. OJEKTpUYecKUid 3apsana. J[Ba Buaa >SIEKTpUUYECKHX 3apsIOB.
[TpoBOAHMKY, TUANEKTPUKU U TIOTYIPOBOJHUKU. 3aKOH COXPAHEHUS JIEKTPUUECKOTO 3aps/a.

B3aumoneiictBue 3apsimoB.  3akoH  Kymona. TodeuHslii  snekTpuyeckui  3apsia.
OnekTpuueckoe mnojae. HampskEHHOCTh 3iekTpudeckoro mnois. [lpuHuun cynepno3uuuu
ANEKTPUUECKUX MoJiel. JINHUKM HanpsyKEHHOCTHU AIIEKTPUUECKOTO MOJIS.

PaGora cun anekrpocrarnyeckoro nois. [lorenuunan. Paznocts norenmuanos. [lpoBonnuku
U TU3JIEKTPUKH B 3JIEKTPOCTATHUECKOM MoJie. JlusnekTpruueckasi MpOHUIIAEMOCTb.

OnekTpoéMkocTb. KonaeHcarop. DneKTpoEMKOCTh IUIOCKOIO KOHAEHCATOpa. ODHEprus
3apsKEHHOT0 KOHJIEHCATOPA.

TexHuuyeckue yCTpoilCTBa M MPAKTUYECKOE MPUMEHEHHE: AJIEKTPOCKOI, 3JIEKTPOMETD,
AIIEKTPOCTATUYECKas 3allUTa, 3a3eMJIEHHE 3JIEKTPONpHOOpPOB, KOHAEHCATOp, KOMUPOBAIbHBIN
anmnapar, CTpyMHBIN IIPUHTED.

Jlemoncmpayuu

VY CeTpoiCTBO M MPUHIHAI AEHCTBUS dJIEKTPOMETPA.

B3anmoneiicTBre Ha3IEKTPHU30BAHHBIX TEN.

DIIEKTPUUECKOE T0JIE 3aPsHKEHHBIX TEl.

[IpoBOAHMKY B 3JEKTPOCTATHUECKOM IOJIE.

DJIEKTpOCTAaTUUYECKas 3alUTa.

JMPNeKTpUKHY B 3JIEKTPOCTATHYECKOM IIOJIE.

3aBUCUMOCTB JIEKTPOEMKOCTH TIIOCKOT0 KOHJEHCATOpa OT IUIOMIAIN TUIACTHH, PACCTOSIHUS
MEXAY HUMH U TU3JIEKTPUUECKON MPOHUILIAEMOCTH.

OHeprus 3apsyKEHHOI0 KOHJIEHCATOPA.
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Yuenuueckuii sxcnepumenm, nabopamophule pabomoi

N3mepenue 31eKTpoEMKOCTH KOHIEHCATOpa.

Tema 2. Ilocmosannwiit 3nekmpuyeckuit mok. Toku é pa3nuunvix cpeoax

DJIEKTPUYECKHUI TOK. Y CIOBUS CYHIECTBOBAHHUS JIEKTPUUECKOro TOKa. MICTOYHMKH TOKa.
Cwiia Toka. [1oCTOSIHHBIN TOK.

Hanpsokenue. 3akon Oma 17151 ydacTka LIETIH.

DneKTpuuecKoe COIIPOTUBIICHUE. VY nenbHoe COIIPOTHBIICHUE BELIECTBA.
[TocnenoBarenpHOE, MapauiesIbHOE, CMELMIAHHOE COEUHEHNE ITPOBOIHUKOB.

Pa6oTa snekrpuueckoro Toka. 3akoH Jlxoyns—JIena. MOmHOCT 3IEKTPUIECKOTO TOKa.

DneKTpOoABUKYIIasi CUJIa U BHYTPEHHEE COIIPOTUBIIEHUE UCTOYHUKA TOKa. 3akoH Oma ais
MOJIHOM (3aMKHYTOM) asiekTpudeckoit nenu. KopoTkoe 3aMbikaHue.

DJIEKTPOHHAs IPOBOJAUMOCTb TBEPBIX METAJUIOB. 3aBUCUMOCTh COIIPOTUBIICHUS] METAJLJIOB
oT Temneparypbl. CBEpXIIPOBOAUMOCTb.

DneKkTpuuecKkuil ToK B BakyyMe. CBONCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpoBonuuku. CoOCTBEHHass M NpPUMECHas MPOBOAUMOCTh IOJYIPOBOJHUKOB.
CsoiicTBa p—n-niepexona. [lonynpoBoHUKOBBIE TPHOOPHI.

OJIEKTPUYECKUII TOK B PACTBOpax M paciulaBax »3JIEKTPOJIMUTOB. DJIEKTPOJIUTHYECKAs
JUCCOIUAIUS. DIEKTPOJIN3.

OnexTpuueckuil Tok B razax. CaMOCTOSTENbHBIM U HECAMOCTOSATENbHBIN pa3psia. MonHus.
ITna3ma.

TexHHueCKne yCTpONCTBA U TPAKTUYECKOE IPUMEHEHHUE: aMIIEPMETP, BOJIBTMETP, PEOCTaT,
UCTOYHUKU TOKa, D3JIEKTPOHArpeBaTelbHbIE MPUOOPHI, 3JIEKTPOOCBETUTEIbHBIE NPUOOPHI,
TEPMOMETP  CONPOTUBIIEHUS, BAKyyMHBIH  JMOJA, TEPMUCTOPHl U  (POTOPE3UCTOPHI,
MOJIYIIPOBOJJHUKOBBIN JTMOJI, TAJIbBAaHUKA.

Llemoncmpayuu

W3mepeHue cuibl TOKa U HaIIPSKEHUS.

3aBUCHUMOCTh CONPOTUBIEHUS IWIMHIPUYECKUX TMPOBOJHUKOB OT JJUHBI, IUIOLIAIU
MIOTIEPEYHOI0 CEUEHUS U MaTepHuaa.

CMelaHHOE COEMHEHHUE POBOIHUKOB.

IIpsiMoe m3MepeHHue 3IEKTpOABMKYLIEH cuiibl. KOpoTkoe 3aMbIKaHHE TajJbBAHMYECKOTO
AJIEMEHTA U OLIEHKa BHYTPEHHET 0 COMPOTHUBIICHUSI.

3aBUCHUMOCTb COITPOTUBIIEHUS METAJUIOB OT TEMIIEPATYPHI.

ITpoBOAMMOCTB 3JIEKTPOJIUTOB.

HckpoBo# pa3psa v MPOBOAMMOCTD BO3AyXa.

OaHOCTOPOHHSIS MPOBOJIUMOCTD O/,

Yuenuueckuii sxcnepumenm, nabopamopmwvie pabomul

W3y4eHne CMEIIaHHOTO COEMHEHMSI PE3UCTOPOB.

W3mepenue aneKTpoABHKYILEN CHIIbI MICTOYHUKA TOKA M €0 BHYTPEHHETO CONPOTUBIICHHUS.

Hab6nronenue anexrpomnusa.

Me:xnpeamerHblie CBA3H

N3yuenne kypca ¢usuku 6a3zoBoro ypoBHs B 10 kilacce OCyHIECTBISICTCS C YYETOM
COJIEp)KaTENIbHBIX MEXIIPEIMETHBIX CBA3€l C KypcamMu MaTeMaTuKH, OWOJIOTMH, XHMHH,
reorpaduu U TEXHOJIOTHH.

Meoicnpeomemnuvle nowsimusi, CBA3aHHBIE C W3YYEHHMEM METOJOB HAyYHOTO IO3HAHUS:
sBIICHUE, HAy4YHBIH (DakT, rumore3a, (Qu3MUeckas BEIWYWHA, 3aKOH, TEOpHs, HAOIIOACHUE,
JKCHEPUMEHT, MOJAECINPOBAHNE, MOJIEIb, U3MEPEHHUE.
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Mamemamuxa: pelieHle CUCTEMbl YpaBHEHUH, TMHeNHas QyHKLus, mapaboia, runepooia,
uX rpaduKku U CBOICTBA, TPUTOHOMETPUYECKHE (PYHKIIUH: CHHYC, KOCUHYC, TAHT'€HC, KOTAHT€HC,
OCHOBHOE TPUIOHOMETPUUYECKOE TOKJIECTBO, BEKTOPbl M MX IPOEKLIUU HAa OCH KOOPAMHAT,
CJI0)KCHHE BEKTOPOB.

buonoeusn: mexanuueckoe ABMKEHHE B JKUBOW Ipupoje, 1uddysus, ocMoc, TeII000MEH
JKUBBIX OpraHU3MOB (BHJIbI TEILJIONEPENAYH, TEIJIOBOE PABHOBECHE), SJIEKTPUUECKHE SBJICHUS B
JKUBOM IPUPOJIE.

Xumus: TACKPETHOE CTPOEHUE BEIECTBA, CTPOCHUE aTOMOB M MOJIEKYJI, MOJIb BEIECTBA,
MOJIIpHasi Macca, TEIUIOBBIE CBOWMCTBA TBEPIABIX TeJ, JKUIAKOCTEH U TIa30B, JJIEKTPUUYECKUE
CBOMCTBA METAIUIOB, DJIEKTPOJIMTHYECKAs TUCCOLMALINS, IaJIbBAHUKA.

l'eocpaghus: BAaXXHOCTb BO3/1yXa, BETPbI, 0apOMETp, TEPMOMETP.

Texnonoeus: npeoOpa3oBaHue ABMXKEHUI C UCIOIb30BAHUEM MEXAaHU3MOB, YUET TPEHUS B
TEXHUKE, MOIIUIHUKH, HCIOJIb30BAHUE 3aKOHA COXPAHEHUS MMIIyJbca B TEXHHKE (pakeTa,
BOJIOMET M JIpyTrue), IBUTaTellb BHYTPEHHETO CropaHus, IapoBas TypOuHa, OBITOBOM
XOJIOIMIBHUK, KOHJUIIMOHEP, TEXHOJIOIMH MOJIyYE€HUSI COBPEMEHHBIX MATEPUAJIOB, B TOM UHUCIIE
HAaHOMATEpPHAJIOB, M  HAHOTEXHOJOIMM,  JJEKTPOCTaTHYECKas  3allluTa,  3a3¢MIICHUE
3JIEKTPONIPUOOPOB, KCEPOKC, CTPYHHBIH TNPUHTEp, dJIEKTpOHArpeBaTeibHbIE MPUOOPHI,
AJIEKTPOOCBETUTENbHbIE IPUOOPHI, TaJIbBAHUKA.

COJAEP/KAHUE OBYYEHMUA 11 KIIACC
Pasznea 4. diaekTpoauHaMuKa

Tema 3. Maznummnoe none. INeKMpOMAZHUMHAA UHOYKUUS

IlocTostHHBIE MarHuThl. B3amMoaelcTBHME NOCTOSHHBIX MAarHWTOB. MarHuTHoe moJe.
Bekrop marauTHOM MHAYKIMH. [[puHIMI Cynieprio3unuy MarHUTHBIX ITOJIEH. JIMHUKA MarHUTHON
uHAYKIMK. KapThHa TMHUM MarHUTHOM MHAYKLMH T0JIS IOCTOSIHHBIX MarHUTOB.

MaruutHoe moje NnpoBOAHMKA ¢ TOKOM. KapTuHa NMHMHM MHIYKIUU MarHUTHOTO IOJISA
JUIMHHOTO TPSIMOTO MPOBOJHHKA M 3aMKHYTOI'O KOJIBLIEBOI'O IPOBOJHMKA, KATYIIKU C TOKOM.
OmneiT OpcTena. BzaumopeiicTBre NpoBOJHUKOB C TOKOM.

Cuna Amnepa, €€ MOyJIb U HAalIPABJICHUE.

Cuna Jlopenna, e€ Moxynb W HampaBleHHE. J[BHKeHHE 3apsyKEHHOM 4YacTHIBl B
OJIHOPOJAHOM MarHuTHoM nose. Pabora cuiel Jlopenna.

SIBneHne HNEKTpOMAarHWTHOM MHAYKIMH. [IOTOK BEeKTOpa MarHUTHOW HHIYKLHH.
DNEeKTpOABMKYIIAs CUJIa MHAYKLIMHU. 3aKOH 3JIEKTPOMarHUTHON MHAyKuuu dapanes.

BuxpeBoe anekTpuyeckoe Moisie. DIEKTPOABMKYILAS CHUJAa WHAYKIUU B IPOBOJIHUKE,
JIBIKYIIIEMCS TIOCTYIIATEIbHO B OJTHOPOJJHOM MarHUTHOM IIOJIE.

ITpaBuio Jlenna.

NHAyKTUBHOCTB. SIBI€HNE CAMOMHIYKIIMHU. DJIEKTPOABUIKYILASl CHJIa CAMOMHTYKIUH.

OHeprus MarHUTHOT'O TOJIS1 KaTYIIKH C TOKOM.

DJIEKTPOMArHuTHOE MOJIE.

TexHuueckue ycTpoiicTBa M MpPAKTUUYECKOE MPUMEHEHHWE: IOCTOSHHbIE MAarHUTHI,
AJIEKTPOMArHUThl, AJIEKTPOJIBUraTElb, YCKOPUTEIHN 3JIEMEHTAPHBIX YaCTULl, UHAYKLMOHHAS [1€Yb.

Jlemoncmpayuu

OmnbIT OpcTena.

OTKIIOHEHNE 3IIEKTPOHHOTO Iy4YKa MAarHUTHBIM ITOJIEM.

JIMHUM MHIYKIIMM MarHUTHOTO MOJIS.

B3anmopencTeue 1ByX POBOAHUKOB C TOKOM.

Cuna Ammepa.
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HevictBue cuiibl JIopeHiia Ha HOHBI AJIEKTPOJIUTA.

SIBieHME ANEKTPOMArHUTHOM MHIYKIIMH.

IIpaBuno Jlenna.

3aBUCUMOCTD JJIEKTPOABMXKYIIEH CHIIBI MHAYKIMH OT CKOPOCTH M3MEHEHHUS MAarHUTHOI'O
IIOTOKA.

SIBiieHME CAMOMHIYKIIU Y.

Yuenuueckuii sxcnepumenm, rabopamoprule pabomul

W3y4eHre MarHUTHOT'O TOJIS KaTYIIKHA C TOKOM.

HccnenoBanue JeMCTBUSA OCTOSIHHOIO MarHATa Ha paMKy C TOKOM.

HccnenoBanue sBJIEHUS JIEKTPOMATHUTHONW MHAYKIIHH.

Pa3nes 5. Kosiebanus u BOJTHBI

Tema 1. Mexanuueckue u 31eKmpoMacHUMHbIE KOEOAHUSA

KonebarenbHass cucrema. CBoOojHble MexaHMuyeckue KojeOaHus. ['apmMoHuueckue
konebanus. Ilepmon, dactora, amrumryna W ¢asa konebanuid. [lpyKUHHBIH MasTHUK.
MaremaTnueckuil MasiTHUK. Y paBHEHHE rapMOHUYECKUX Kojiebanuid. [IpeBpaiiienue sHepruu npu
rapMOHUYECKUX KOJeOaHMIX.

Konebarenbubiif koHTyp. CBOOOJHBIE 3JIEKTPOMAarHUTHBIE KOJEOAaHUS B UACATBHOM
KOJIOATEIbHOM KOHTYype. AHAJNOTHs MEXIy MEXaHWYECKHMHU W OJIEKTPOMAarHUTHBIMU
kosebanusamu. @opmyna TomcoHa. 3aKOH COXpaHEHHS SHEPTHH B HICATBHOM KOJIEOATEIbHOM
KOHTYPE.

[IpencraBienue o 3aTyxamomux KojeOaHUsIX. BbIHY)XeHHble MeXaHMUYECKHE KOJeOaHus.
Pe3onanc. BeiHyX/1eHHBIE 31€KTPOMarHUTHbIE KOJeOaHus.

[Tepemennbiil Tok. CUHYCOMAIbHBIA NEPEMEHHBIM TOK. MOIIHOCTh MEPEMEHHOTO TOKA.
AMIITUTYHOE U IEHCTBYIOLIEE 3HAUEHUE CUIIBI TOKA U HAPSYKEHUS.

Tpancdopmarop. I[IpousBoacTBo, mepegaya W NOTPeOJIEHUE 3IEKTPUUECKOW SHEPIHUU.
OKOJIOTUYECKHE PUCKH TpU MPOU3BOJACTBE AneKkTpodHepruu. KynbTypa wucnoiab3oBaHUs
AJIEKTPOIHEPTUU B TOBCEITHEBHOM JKU3HHU.

TexHHueckne yCTpOICTBA M NPAKTHYECKOE IPUMEHEHHUE: DJIEKTPUUYECKUH 3BOHOK,
TeHEepaTOp MEPEMEHHOr0 TOKA, JINHUU JJIEKTpoIlepeiay.

Jlemoncmpayuu

HccnenoBanue napaMeTpoB Kosie0aTeNbHOM cucTeMbl (IPYKUHHBINA UM MaTeMaTHYeCKUN
MasITHHK).

Habmonenue 3aTyxaronmx Koyiebanui.

HccnenoBanue CBOMCTB BEIHYKIEHHBIX KOJICOaHUH.

Ha6nronenue pezonanca.

CB00OOIHBIE IIEKTPOMArHUTHBIE KOJIEOaHMS.

OcumsutorpaMMbl  (3aBUCUMOCTH  CHJIBI TOKa U HAalpsDKEHHsT OT BPEMEHH) s
AIIEKTPOMArHUTHBIX KOJIEOaHUMH.

Pe3onaHc mpu mocneaoBaTelbHOM COEIMHEHUU PE3UCTOPA, KATYIIKH HHIYKTUBHOCTU U
KOHJIEHCATOopa.

Monenb IMHUY 3JIEKTPOIIEpeadH.

Yuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

HccnenoBaHue 3aBUCUMOCTH NEPHOJA MaNIbIX KOJI€OaHU Ipy3a HA HUTU OT AJIMHBI HUTU U
Macchl Ipy3a.

WccnenoBanne mnepeMeHHOro TOKa B ILENM W3  IOCIEI0BAaTENbHO COEAMHEHHBIX
KOHJICHCATOPa, KaTyIIKHA U PE3UCTOpa.
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Tema 2. Mexanuueckue u 31eKmMpoMazZHUMHbLE 0JIHbL

Mexanuueckre BOJIHBI, yclI0BUs pacnpoctpaHenus. Ilepuoa. CkopocTs pacrpocTpaHeHUs
U JuHa BojHBL. [lomepeuHble W MpOAONbHBIE BONMHBL MHTepdepeHuus u audpakuus
MEXaHUYECKUX BOJIH.

3Byk. CkopocTh 3ByKa. [ poMKoCTh 3ByKa. BeicoTa ToHa. TemOp 3ByKa.

DONEKTPOMarHUTHHIE BOJHBI. YCJIOBHSI M3JIy4EHHUsS 3JEKTPOMAarHUTHBIX BOJIH. B3aumuas
opueHranus BekTopoB E, B, V B anexkrpomarautHoi BoiHe. CBONCTBA 31€KTPOMArHUTHBIX BOJIH:
OTpakeHHe, MpeJoMJIeHHe, moispu3auus, audpakuus, uHreppepenuus. CkopocTb
3JIEKTPOMAarHUTHBIX BOJIH.

[IIkana 3J1eKTPOMAarHUTHBIX BOJIH. [IpMMeHEHHE 31EKTPOMAarHUTHBIX BOJH B TEXHUKE U
OBITY.

[IpuHUMIIBI pagnoCBA3M U TeneBUAeHUs. Pagnonokanusi.

DIIEKTPOMAarHUTHOE 3arpsA3HEHUE OKPYIKAIOLIEH Cpebl.

TexHuueckue ycTpoicTBa M NMPAKTUYECKOE NMPUMEHEHHUE: MY3bIKaJIbHbIE MHCTPYMEHTHI,
yIbTpa3ByKOBasi AMArHOCTHKA B TEXHUKE W MEAMIMHE, pajaap, pajiuONpUEMHUK, TEIEBU30D,
anTeHHa, Tenedon, CBU-mneusb.

Jlemoncmpayuu

OO6pa3oBaHue U pacpoOCTpaHEHUE TOTIEPEYHBIX U MTPOJIOJIBHBIX BOJIH.

Kounebmromieecst Te0 Kak HCTOYHHK 3BYKA.

Habmroienue orpaskeHus U NpeioMIICHHS] MEXaHUUYEeCKUX BOJIH.

HaGnronenue nnrepdepeHunu u Audpakiuy MEXaHH4eCKUX BOJIH.

3BYKOBOH pE30HAHC.

HabGmronenne cBsi3M I'POMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIUTYJOM M YacTOTOU
KoJie0aHui.

HccnenoBanve  CBOWCTB  JJIEKTPOMAarHUTHBIX  BOJIH:  OTPAKEHHUE, IMPEIOMIICHHE,
noJisipu3anus, 1udpakuus, HHTepepeHIns.

Tema 3. Onmuxa

I'eomeTpuueckas ontuka. [IpsMonnHeliHOe pacipOCTpaHEHUE CBETA B OAHOPOIHON Cperie.
JIyud cBera. TOYEUHBIN UCTOYHUK CBETA.

Otpaxkenue cBeTa. 3akOHbI OTpaxkeHHs cBeTa. [locTpoeHune H300pakeHUN B IJIOCKOM
3epKaje.

[Ipenomnenue cBeta. 3aKOHBI MpeIOMJIECHHs cBeTa. AOCOMIOTHBIA IOKa3aTellb
npenomiieHus. IlonHoe BHyTpeHHee oTpakeHue. [IpenenbHbI yros IMOJHOIO BHYTPEHHETO
OTpaKEeHHUS.

Hucnepcus cseta. CioxxHbli cocTaB 6enoro cera. L{ser.

Cobuparomue M pacceuBaroimue JUH3bL. ToHkas nuH3a. DOKYCHOE pPACCTOSHUE U
ONTHYECKasl CHiia TOHKOM JUH3BL. [locTpoenne n3obpakeHuil B COOMPAIOIINX U pPAaCCEUBAIOLINX
nuH3ax. PopMyIia TOHKOM JIMH3BI. Y BEIMYEHHE, JaBAEMOE JIMH30M.

[Ipenensl NPUMEHUMOCTH TEOMETPUUYECKOU ONTHKH.

BonnoBast ontuka. Wutepdepennus cera. KorepeHTHbIE HMCTOYHHKH. Y CIOBUS
HaOJI0IeHUST MAKCUMYMOB U MUHUMYMOB B MHTEp()EPEHLIMOHHON KapTUHE OT JIBYX CHH(A3HBIX
KOI€pPEHTHBIX UICTOUYHUKOB.

Hudpakmus  cera. Judpakmumonnas pemérka. YcioBue HaOMOICHHUS TJIaBHBIX
MaKCHUMYMOB IpH MaIeHUU MOHOXPOMAaTHYECKOTO CBETa Ha AU(PAKIIMOHHYIO PEHIETKY.

ITonspusanus ceera.
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TexHuuyeckue yCTpOHCTBA W MpaKTHUYECKOE NPUMEHEHHE: OUKH, Jyma, (oToammapar,
NPOCKIIMOHHBIH anmapaT, MUKPOCKOII, TEJIECKOI, BOJIOKOHHAS ONTHKA, TU(PAKIMOHHAS PelIETKa,
HOJIIPOU L.

Jlemoncmpayuu

[IpssMonuHetHOE pPacHpOCTpAHEHUE, OTPAKEHHWE M IpenoMiieHHe cBeTa. Onruyeckue
puOOpHI.

[TostHOE BHYTpEHHEE OTpakeHHne. Moieslb CBETOBOIA.

HccnenoBanue CBOMCTB N300payKCHHM B JIMH3AX.

Mopenn MUKPOCKOIIA, TEIECKONa.

Habmonenue uarepdepeHnnn cera.

Habmonenue nudpaxiuu cera.

Habmronenue nucnepcuu cBera.

[Tony4yeHue cnekTpa ¢ HOMOLIBIO PU3MBL.

[TosryueHue cnekTpa ¢ MOMOIIBIO TU(PPAKIIUOHHON PELIETKY.

Habumronenune nonsipusanuu cBera.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

N3mepenue noka3aresns IpeioMIIEHUs CTEKJIa.

HccnenoBanue cBONCTB N300pakKeHU B JTMH3AX.

HabGmronenue qucnepcuu certa.

Pa3zngen 6. OcHOBBI crienMaJIbLHOH TEOPHH OTHOCHUTEIBLHOCTH

['paHuibl TPUMEHMMOCTH KIIACCMUECKOW MeXaHWKHU. IlocTynaTel crnenuanbHOM Teopuu
OTHOCUTEJIbHOCTH: HMHBApPUAHTHOCTh MOJAYJS CKOPOCTM CBETa B BakKyyMe, IPHUHIIHUII
OTHOCHUTEIIbHOCTH DUHINTEHHA.

OTHOCHTEIBHOCTD OJTHOBPEMEHHOCTH. 3aMEUICHUE BPEMEHH U COKPAILLIEHUE JIUTHBI.

DHeprusi U UMIYJIbC PEISITUBUCTCKOM YaCTHUIIBI.

CBs13b Macchl € SHEPTUEN U UMITYJICOM PEISATUBUCTCKOM YaCTHIIbl. DHEPTHUs MOKOSL.

Pa3zpnen 7. KBanToBas pusnka

Tema 1. Dnemenmul KEAHMOGOI ONMUKU

®otonbl. ®opmyna [Tnanka cBs3u 3Heprun (GOTOHA C €ro YaCTOTOH. DHEprust U UMIYJIbC
dboToHa.

OtkpeiTue u wuccienoBanne (orodadpdexkra. Ombitet A. I'. CroneroBa. 3aKoHBI
doroaddexra. YpaBHenue DitHmreitna 1 porordpdexra. «Kpacnas rpanunay porodddexra.

Hasnenue ceera. OnbiTel [1. H. JIeOenena.

XHUMHYECKOE JIEHCTBUE CBETA.

TexHuueckue YCTpoOIICTBA M NpaKTHUECKOE NpUMEHEeHHe: (PoTodaemMeHT, (OTOAaTUuK,
COJIHEeYHast 6aTapest, CBETOAHO/.

Jlemoncmpayuu

®doTor(hdeKT Ha yCTaHOBKE C ITMHKOBOM TIJIACTHHOM.

HccnenoBanue 3aKk0HOB BHEHTHETO poTodPdeKTa.

Cseroauos.

Conneunas Oatapest.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OnwiTel Pesepdopaa mo paccessauto o -wactuil. [lmanerapHas
mozens atoMa. Iloctynarel bopa. U3nyuenue u mornomenue GOTOHOB IpU MEPEXOAe aroMa ¢
OJIHOTO YPOBHS 3HEPIUM Ha Apyroi. Bunsl cniektpoB. CrieKTp ypOBHEN 3HEPTUH aTOMa BOJOPO/Ia.

BosHoBbIe cBoiicTBa yacTull. Bonuel ae bpoitnsa. KopnyckynsipHO-BOTHOBOW Tyaanu3M.
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CHoHTaHHOE U BBIHYKJIECHHOE U3ITy4CHHUE.

TexHudyeckue yCTpOMCTBA M IPAKTUYECKOE IMIPUMEHEHHUE: CIEKTPAIbHBIA aHAJIN3
(crieKTpoCKoI), J1a3ep, KBAHTOBBIM KOMIIBIOTED.

Jlemoncmpayuu

Mopnenb onbiTa Pezepdopaa.

Omnpenenenue JUIMHBI BOJIHBI J1a3epa.

HabumroneHne nuHelyaThIX ClIEKTPOB U3JIyUEHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

Hab6ntonenue nuneiyaToro criekTpa.

Tema 3. Amomnoe sa0po

OKCIEpUMEHTBI, JOKa3bIBAIOLINE CII0KHOCTb CTPOEHUS sApa. OTKphITHE PaIHOAKTUBHOCTH.
OmnsiThl Pesepdopaa no omnpeneneHuio cocraBa pajgnoakTUBHOIO n3nydeHus. CBoiicTBa anbda-,
Oera-, raMMa-u3inydeHus. BiusHue paquoakTUBHOCTU Ha KUBbIE OPraHU3MBbI.

OtkpeiTHE TIPOTOHA U HelTpoHa. HykioHHas monens spa ['eitzendepra—Banenko. 3apsia
anpa. Maccosoe uncio siapa. M3oTomnsl.

Anbda-pacnaa. DIeKTPOHHBIM M MO3UTPOHHBIA Oera-pacnaza. ['aMmma-usiyueHue. 3akoH
PaauOaKTUBHOIO pacIaja.

OHeprus CBs3U HYKJIOHOB B sifpe. SnepHble cuibl. JlegekT maccsl sapa.

SAnepHele peakuuu. [leneHne u cuHTE3 A1€p.

SAnepubiii peaxktop. TepmosnepHblii cuHTe3. IlpoOremMbl M MEpCHEKTUBBI  sAACPHON
HHEPreTUKHU. DKOJIOTUYECKUE aCTIEKThI SACPHON SHEPTreTHKU.

OnemMeHTapHble YacTUllbl. OTKPBITHE TO3UTPOHA.

Mertobl HaOIOIEHNUS U PETUCTPALIUH SJI€MEHTAPHBIX YacTHII.

dyHnaMeHTanbHbIE B3auMoecTBus. EquHCTBO (hr3nyeckoit KapTHHBI MUpa.

TexHuuyeckue ycTpoHCTBa U MPAaKTHUUECKOE NMPUMEHEHHE: J103UMETp, Kamepa BuibcoHa,
AJIEpHBIN peakTop, aTOMHass boMOa.

Llemoncmpayuu

CuéTurK MOHU3UPYIOLMX YaCTHII.

Yuenuueckuii sxcnepumenm, nabopamoprvie pabomul

HccnenoBanue TpeKoB 4acTHUI] (110 TOTOBBIM oTorpadusim).

Pa3nes 8. DiieMeHTBI ACTPOHOMUM M aCTPOPU3UKH

Oranel pa3BuTus actpoHomMuH. [IpukinagHoe 1 MUPOBO33pEHUECKOE 3HAUEHUE ACTPOHOMHUHU.

Bun 38é€31H0r0 Heba. Co3Be3nus, spKue 3BE3/1bl, INIAHETHI, UX BUJUMOE JBHKCHHUE.

Conneynas cucrtema.

Connue. Conneunass axkTuBHOCTh. Mcrounuk sHeprum ConHua u 3BE34. 3BE3ABI, HX
OCHOBHBIE XapaKTEpUCTHKU. /J[narpamMmma «CHeKTpalIbHbIN KJIacC — CBETUMOCTBY. 3BE3/1bI INIABHON
MIOCJIEIOBATEILHOCTH. ~ 3aBUCUMOCTh  «Macca CBETUMOCTb»  JUIsl  3BE31  TJIABHOU
MIOCJIEIOBAaTEIbHOCTH. BHyTpeHHee cTpoeHne 3BE3a. CoOBpPEMEHHBIE MPEACTABICHUS O
IIPOUCXOXKACHNUH U 3Botolny CoslHIA U 3BE311. DTalmbl XKU3HU 3BE3 L.

Mineunsiii [Tyts — Hama I'anaktuka. [lonoxxenue u neuxenne Connua B ['anaktuke. Tumbl
raJlakTuK. PannoranakTuky u kBazapel. YEpHbIE NBIPHI B siIpaxX raJIakTHK.

Bcenennas. Pacmpenue Bceenennoil. 3akon Xa606ma. Pa3Geranme ramaktuk. Teopwust
bonbmoro B3peiBa. PennkroBoe usiydeHue.

MacmtaOHas ctpykrypa Beenennoii. MeraranakTuka.

Hepeménnbie npo0ieMbl aCTPOHOMHH.

[okyMeHT co3aaH B anekTpoHHow chopme. Ne 94-sHyTpeH oT 03.10.2024. VicnonnuTtens: baknawosa O.H. B SINNEKTPOHHbIA
CrpaHuua 14 us 25. CTpanuua cosgara: 03.10.2024 14:51 =¥ TATAPCTAH



Yyenuueckue nabnooenus

Habumroniennss HEeBOOPYKEHHBIM IJ1a30M C MCIOJIb30BAaHUEM KOMIIBIOTEPHBIX MPHIIOKEHUN
JUISL OTIPEICIICHUS MTOJIOKEHHUS HEOECHBIX 00BEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHBIE CO3BE3/Us
CeBepHOro noymapus u sipkue 3BE3/IbI.

Hab6nronenus B Teneckon JIynsl, maner, Mieanoro [TyTu.

Oo6o0maromnee noBTOpeHUE

Ponp ¢u3uku u acTpoHOMHHM B 3KOHOMHYECKOW, TEXHOJOTHYECKOW, COIUAIBHON U
3TUYECKOH chepax AeaTeTbHOCTH YeI0BEKa, POJib K MECTO (PU3UKU U aCTPOHOMHUU B COBPEMEHHOU
HAyYyHOW KapTHHE MHUpA, poyib (U3HUECKOH Teopuu B (POPMHUPOBAHUU MPEACTABICHUN O
¢u3nveckoil kKapTuHe MUPA, MECTO (PU3MUECKON KAapTUHBI MHpa B OOILIEM DSy COBPEMEHHBIX
€CTECTBEHHO-HAYUYHbIX MPEACTABICHUI O IPUPOJIE.

MexnpeaMeTHbie CBSI3H

Uzyuenue xypca ¢usuku 0azoBoro ypoBHs B 11 Kiacce ocyliecTBIseTCS € Y4ETOM
COJICP)KATEIBHBIX MEXKIIPEIMETHBIX CBS3€H C KypcaMH MAaTeMaTUKH, OWOJIOTUH, XHMHH,
reorpaduu U TEXHOJIOTHH.

Meosicnpeomemuuvle nowsimusi, CBS3aHHBIE C W3YYEHHEM METOJOB HAyYHOTO MO3HAHUS:
ABIICHUE, Hay4YHBIH (hakT, rumore3a, (Qu3uyeckas BEIUYUHA, 3aKOH, TEOpHsl, HAOIIOACHUE,
AKCIEPUMEHT, MOJIEIIMPOBAHHE, MOJIEb, U3MEPEHUE.

Mamemamuxa: pelieHue CUCTEMbl YpaBHEHUM, TPUTOHOMETPUYECKUE (YHKIMH: CHHYC,
KOCHUHYC, TaHI€HC, KOTAHT'€HC, OCHOBHOE TPHUTOHOMETPHUUYECKOE TOXKJIECTBO, BEKTOPHI M HX
MPOEKIIMA Ha OCH KOOPAMHAT, CIOKEHHE BEKTOPOB, MPOM3BOAHBIE SIEMEHTAPHBIX (DYHKIIUH,
MPU3HAKU 1I0J100MS TPEYTOJIbHUKOB, OIPEEIICHNE TUIOIIAIU TUIOCKUX QUTyp U 00bEMa Tel.

bBuonozcus: >nexrpuueckue IBJICHU B )KUBOM NPUPOJE, KosieOaTeNbHbIE ABMKEHUS B )KUBOI
MPUPOJIE, ONITUYECKHE SIBJICHUS B AKUBOM MPUPOJE, NEHCTBUE paAualliy Ha )KUBbIE OPraHU3MBI.

Xumus: cTpoeHHME aTOMOB W MOJIEKYJ, KPHUCTAJUIMYECKas CTPYKTypa TBEPIBIX Ted,
MeXaHHU3Mbl 00pa30BaHUs KPUCTAJUIMYECKOM peIETKH, CIIEKTPAIbHbIN aHAIH3.

l'eocpaghus: MarHUTHBIE TOJIIOCA 3€MJIH, 3aJIEKH MAarHUTHBIX PyZ, (poTOChEMKA 3eMHOI
IIOBEPXHOCTH, MPEACKA3aHNE 3eMIIETPSACEHUM.

Texnonozusi: TMHUW 3JIEKTPOIEpEiay, TEHEPATOP MEPEMEHHOTO TOKA, JIEKTPOABUTATEND,
WHAYKIIMOHHAs Te4yb, pajnap, paJuoNpuUEMHUK, TEJIeBU30p, aHTeHHa, TenedoH, CBU-neus,
MPOEKIIMOHHBIN anmnapar, BOJOKOHHAs ONTHKA, COJIHEYHasl OaTapes.
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INJIAHUPYEMBIE PE3YJIBTATbI OCBOEHUSA ITPOI'PAMMBI 110 ®U3UKE HA YPOBHE
CPEJHEI'O OBLHIETI'O OBPA3OBAHUSA

OcBoenne ydeOHOTO TpenMera «®Du3wka» Ha YPOBHE CpeaHEro oOmero oOpa3oBaHus (0a30BBIiA
YpOBEHB) JOJDKHO OOECIEYUTh JOCTHKEHUE CIEAYIOUIUX JIMYHOCTHBIX, METANpPEeIMETHBIX U MPEAMETHBIX
00pa30BaTeNbHBIX PE3YIbTATOB.

JIMYHOCTHBIE PE3YJIbTATbBI

JIM4HOCTHBIE PEe3yabTaThl OCBOCHUS Y4eOHOTO mpenMeTra «Du3uKay JTOJKHBI OTpakaTh TOTOBHOCTD H
CHOCOOHOCTh OOy4aroIIUXCsl PYKOBOJICTBOBATHCS C(HOPMHUPOBAHHOW BHYTPEHHEH MO3UIMEN JIHMYHOCTH,
CUCTEeMON IEHHOCTHBIX OpHUEHTAlUil, TMO3UTUBHBIX BHYTPEHHHUX YyOEXKICHUN, COOTBETCTBYIOLIUX
TPAJAUIIMOHHBIM [EHHOCTSM POCCHUHCKOTO OOIIECTBa, paCHIMPEHUE JKU3HEHHOTO ONbITa U  OIbITa
JeSTEIbHOCTH B TIPOIECCE PeaTH3aI[i OCHOBHBIX HAIIPABIICHUH BOCIIUTATEIILHOU JIEATEIHBHOCTH, B TOM YUCIIC
B YaCTHU:

1) rpa:knaHCcKoOro BOCIMTAHUSA:

c(hOPMHUPOBAHHOCTH TPAXKTAHCKON TO3UIMH 00YUYAIOIMIETOCS KaK aKTHBHOTO M OTBETCTBEHHOT'O YJICHA
pOCCUICKOTO O0IIIEeCTBA;

MPUHATHE TPAJIUIMOHHBIX 00IEYETOBEUECKUX TYMAaHUCTHUECKUX U IEMOKPATUYECKUX IEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JIEATEIHLHOCTh B MHTEPECAX IPAKIAHCKOTO OOIIECTBa, y4acTBOBATh B
CaMOyTIpaBJICHUHU B 00pa30BaTEIHLHON OpraHU3aIUy;

YMEHHE B3aUMOJICHCTBOBATh C COIHMAIBHBIMH WHCTUTYTAMH B COOTBETCTBHHM C WX (DYHKIUSAMU U
Ha3HAYCHHEM;

TOTOBHOCTh K TyMaHUTapHON M BOJOHTEPCKOM NEATENbHOCTH;

2) NaTPUOTHYECKOT0 BOCIIUTAHMS

c(OPMHPOBAHHOCTH POCCUHCKOM Ipa)TaHCKOW UACHTHYHOCTH, MaTPUOTHU3MA;

[IEHHOCTHOE OTHOIIEHUE K TOCYAapCTBEHHBIM CHMBOJIAM, JIOCTHKCHHSIM POCCUUCKHX YYEHBIX B
o0nacTu GU3UKU U TEXHUKU;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

c(hOPMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ITUUECKOTO TOBEICHUS;

CIIOCOOHOCTH OIICHUBATH CUTYAITUIO U MPUHUMATHh OCO3HAHHBIC PEIICHUS, OPUESHTUPYICH Ha MOPAJTbHO-
HPAaBCTBEHHBIE HOPMBI U IIEHHOCTH, B TOM YHCJIE B IEATEIHHOCTH YIEHOTO;

OCO3HaHHWE JIMYHOTO BKJIaJla B IOCTPOEHUE YCTOMUMBOTO OYAYIIEro;

4) 5CTeTHYECKOT0 BOCIIUTAHMS

ACTETHYECKOE OTHOMICHUE K MUPY, BKITIOYAs SCTETUKY HAYYHOTO TBOPYECTBA, MPUCYIIETO (PUINISCKOM
HayKe;

5) TPy10BOr0 BOCIIUTAHUA:

WHTEPEC K Pa3IuIHbIM chepam mpodheCCHOHATBLHOM eI TeTFHOCTH, B TOM YHCIIE CBA3aHHBIM ¢ (PH3UKOI
U TEXHUKOW, yMEHHUE coBepLIaTh OCO3HAHHBII BbIOOp OyayIiel npodeccuu U pealn30BbIBaTh COOCTBEHHBIE
KU3HEHHBIC TUTAHBI;

TOTOBHOCTh M CIIOCOOHOCTh K OOPa30BaHUIO U CaMOOOPa30BaHUIO B 00JIaCTH (PM3UKU HA MPOTHIKECHUH
BCEH KHU3HU,

6) 3K0JI0rM4YeCcKOro BOCIIMTAHMS:

c(hOPMHUPOBAHHOCTH IKOJIOTHMUECKON KYIbTYPHl, OCO3HAHHE TI00ATBFHOTO XapaKkTepa AKOJIOTHUECKUX
npobiuem;

IJTAHUPOBAHUE M OCYIIECTBICHUE JEWCTBUM B OKPYXKAIOIIEH Cpelle Ha OCHOBE 3HAHUA LeEJel
YCTOWYMBOTO Pa3BUTHUS YCIIOBEUCCTBA;

paciivpeHue OmbITa AeATeIbHOCTH SKOJOTUIECKON HANpPaBIEHHOCTH HA OCHOBE UMEIOIINXCS 3HAHUN
1o (usuke;

7) HEHHOCTH HAYYHOI0 NMO3HAHUSA:

c(OPMHUPOBAHHOCTh MHPOBO33PECHHS, COOTBETCTBYIONIETO COBPEMEHHOMY YPOBHIO pa3BHTHS
¢bu3nveckoil HayKku;
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OCO3HAaHWE IEHHOCTH HAy4YyHOW JeATeIbHOCTH, TOTOBHOCTH B TIpollecCe H3Y4YEeHUS (PUUKU

OCYILIECTBIAThH MPOEKTHYIO U UCCIIEI0BATENbCKYIO NESTEIbHOCTh MHANBUIya IbHO U B TPYIIIIE.
METAINPEJMETHBIE PE3YJIbTATHI
Ilo3naBaTebHBIE YHHBePCAJIbHbIE YUeOHbIe AeiCTBUS
Ba3oBble Jiornyeckue aeicTBHA:

CaMOCTOSITENILHO (POPMYITUPOBATH U aKTyaIH3UPOBaTh IPOOIIEMy, paccMaTpUBaTh €€ BCECTOPOHHE;

ONPEIEATh LEH IESITeIIbHOCTH, 33/1aBaTh MapaMEeTPhl U KPUTEPUU UX JIOCTUKECHUS;

BBISIBJISTH 3aKOHOMEPHOCTH U MPOTHBOPEYHUS B PACCMATPUBAEMBIX (PU3HUECKUX SBIICHUSX;

paspabarhiBaTh IUIaH pELIEHUS MPoOJieMbl C YYETOM aHalIM3a HMMEIOIIMXCS MaTepUaJbHBIX U
HeMaTepuaIbHBIX PECYpPCOB;

BHOCUTb KOPPEKTUBBI B JIEATEIHLHOCTh, OLICHUBATh COOTBETCTBUE PE3YyJIbTATOB LIESIM, OIICHUBATH
PHUCKH MOCIEACTBUHN JAEATEIBHOCTH;

KOOPJIUHHUPOBATh U BBHIMOIHITH PabOTY B YCIOBUSAX PEAIbHOTO, BUPTYaIbHOIO 1 KOMOMHUPOBAHHOTO
B3aHMOJCHCTBUS;

pa3BUBATh KPEATUBHOE MBIIUICHUE MPU PEIICHUH KU3HEHHBIX MPOOIIEM.

Ba3oBble uccienoBareibckue AeiCTBUA:

BIIa/IETh HAYYHOU TEPMHUHOJIOTHEH, KIIFOUEBBIMU MOHATHSAMHI U METO1aMU (PU3UUYECKON HAYKH;

BIIaJIETh HaBBIKAMU Y4eOHO-MCCIIEOBATENLCKON U TMPOEKTHOW NEATENbHOCTH B 00nacTu (hU3HKH,
CIIOCOOHOCTBIO M TOTOBHOCTBEO K CaMOCTOSITEIHPHOMY ITOMCKY METOJOB pEIIeHUs 3amad (U3NISCKOTO
coJiepKaHusl, IPUMEHEHHUIO PA3IMYHBIX METO/I0B ITO3HAHMS;

BIIQ/IETh BUJAMH JEATEILHOCTH MO OMyYEHUIO HOBOTO 3HAHUS, €0 HHTEPIPETAIlUH, IPEOOPa30BAHUIO
Y IPUMEHEHHIO B PA3JIMYHBIX YUEOHBIX CUTYAIUSAX, B TOM YHCIIE IIPU CO3JaHUH yYEOHBIX IPOEKTOB B 00JIACTH
buzuku;

BBISIBIIATh NPUYHUHHO-CIICJICTBEHHBIC CBSI3M M aKTyalM3UPOBATh 3a/ady, BBIJBUraTh THUIOTE3y €&
penieHus, HaXOAUTh APTYMEHTHI JJIs JJOKA3aTeIbCTBA CBOMX YTBEPKACHHH, 3a/1aBaTh MapaMeTPhl U KPUTEPUHU
pelIeHus;

aHAJIM3UPOBATh TOJTYYCHHbIE B XOJ€ pEIICHUS 3aJauyd pe3yiabTaTbl, KPUTUUYECKU OILIEHHUBATH HX
JIOCTOBEPHOCTh, MPOTHO3UPOBATh H3MEHEHHUE B HOBBIX YCIIOBUSIX;

CTaBUTH U (POPMYIHPOBATH COOCTBEHHBIE 3a]]a4l B 00pa30BaTENbHOMN JEATEIHHOCTH, B TOM YHUCIIE PU
W3Y4YEeHUU (DU3HKHY;

JaBaTh OLIEHKY HOBBIM CHUTYAI[UsM, OIEHUBATH MPUOOPETEHHBIN OTIBIT;

YMETh MEPEHOCUTH 3HAHUS 10 (PU3UKE B MPAKTUUECKYIO 001aCTh )KU3HEIEATEILHOCTH;

YMETh UHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00IacTe;

BBIIBUTATh HOBBIE HJIEH, TIPeJUIaraTh OPUTHHANBHBIE OAXOAbI U PEIICHNUS;

CTaBUTH MPOOIEMBI U 3a7a4H, TOMYCKAIOIINE ATbTEePHATUBHBIC PEIICHUSI.

Pa6ora ¢ undopmanmeii:

BJIAJICTh HAaBBIKAMH TOJIy4eHHUS WH(OpManuu (PU3NUECKOr0 COJEPKaHHS W3 HCTOYHHUKOB PAa3HBIX
TUIIOB, CAMOCTOSTEILHO OCYIIECTBIATh MOUCK, aHAIIW3, CUCTEMATH3AIUIO0 U WHTEPIIPETANI0 HHPOPMAIIUH
Pa3IMYHBIX BUJOB U (POPM MpeICTaBICHHUS;

OIICHUBATH JJOCTOBEPHOCTH MH(MOPMAIINH;

WCIIONB30BaTh CpPEICTBAa WH(POPMAIMOHHBIX W KOMMYHHMKAIMOHHBIX TEXHOJOTHHA B peEUICHUHU
KOTHUTHUBHBIX, KOMMYHUKAaTUBHBIX U OPTraHU3allMOHHBIX 33/1a4 C COONIOACHHEM TPeOOBaHUN IPrOHOMUKH,
TEXHUKH O€30MacHOCTH, THUTHUEHBI, pecypcocOepekeHus, TMPaBOBBIX M OTHYECKHX HOPM, HOPM
nH(pOpMaITMOHHOM 06€30MMacCHOCTH;

co37aBaTh TEKCTHl (DU3UYECKOTO COJEPKaHUS B PA3IUYHBIX (QopMarax C Y4ETOM Ha3HAYCHUS
nH(MOpMAIIUY U TIeNIEBOM ayAUTOPHUH, BEIOUpAs ONTUMATBHYIO (hOpMY MPECTABICHUS U BU3YAIU3AIIHH.

KoMMyHnKaTHBHBIE yHUBEPCAJIbHbIE YUeOHbIE 1eliCTBHA:

OCYIIECTBJISTh OOIIEHNE Ha YpOoKax (DU3UKH M BO BHEYPOUHOU JESITEIIBHOCTH;

pacro3HaBaTh MPEANOCHUTKH KOH(MIMKTHBIX CUTYAIlUH U CMATYATh KOH(MIUKTHI;

Pa3BEPHYTO U JIOTMUHO U3JIaraTh CBOO TOUKY 3PEHHUSI C UCTIOJIb30BAHUEM SI3bIKOBBIX CPEJCTB;
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MMOHUMATh U UCIOJIb30BATh MIPEUMYILECTBa KOMaHAHON 1 MHIMBUyaIbHOU padOThI;

BBIOMpATh TEMATHKY M METOJIbl COBMECTHBIX NEHCTBUI ¢ y4€TOM OOIIMX MHTEPECOB U BO3MOKHOCTEM
Ka)KJIOTO WICHA KOJIJICKTHUBA;

MPUHUMATH €I COBMECTHOM JESTEIIbHOCTH, OPraHU30BbIBATh U KOOPAUHUPOBATH JIEHCTBUS MO €&
JOCTUKEHHUIO: COCTAaBIISITh TUIaH ACMCTBUIA, paclpeeisTh POJIU ¢ y4ETOM MHEHUI y4aCTHUKOB, 00CYXIaTh
pe3yNbTaThl COBMECTHON PabOTHI;

OLIEHMBATh Ka4yeCTBO CBOETO BKJIAJa M KAXKIOrO YyJYacTHUKAa KOMaHABI B OOLIMHA pe3yibTaT II0
pa3pabOTaHHBIM KPUTEPHUSIM;

npejaraTb HOBblE IPOEKTHI, OLIEHUBATH HJIEU C MO3UIIMA HOBU3HBI, OPUTHHAIBHOCTH, MPAKTUYECKOM
3HAYUMOCTH;

OCYUIIECTBJISITh TO3UTUBHOE CTPATErMUECKOE IIOBEJECHHWE B PAa3IUYHBIX CHUTYalUsX, MPOSBIATH
TBOPUYECTBO U BOOOpaKEHUE, OBITh MHUIIUATUBHBIM.

PeryasiTuBHble YHHUBEpPCcaJbHbIe yUeOHbIE 1eiiCTBUS
Camoopranuszaums:

CaMOCTOSITENTHO OCYIIECTBISATH IO3HABATENLHYIO JEATEIBHOCTh B 00JIACTH (PU3UKU U aCTPOHOMUH,
BBISIBJISTH MPOOJIEMBI, CTABUTH U (DOPMYIIUPOBATH COOCTBEHHBIC 3a/1a4H;

CaMOCTOSITENIFHO COCTaBJISTh IUJIAH PEHICHHs] PACUETHBIX M KaYECTBEHHBIX 3ajay, IJIaH BBIMOJTHEHUS
MIPAKTUYECKON PabOTHI C yUETOM UMEIOIIUXCS PECypCOB, COOCTBEHHBIX BO3MOKHOCTEH U MPEATIOYTEHU;

JTaBaTh OIIEHKY HOBBIM CUTYaIIUSIM;

pacHIMpsITh paMKH y4€OHOTO IIPEIMETa Ha OCHOBE JIMYHBIX MPEIOYTCHUH;

JIeNiaTh OCO3HAHHBIN BHIOOD, apryMEHTHPOBATh €r0, OpaTh Ha ce0s OTBETCTBEHHOCThH 32 PELICHHUE;

OLICHUBATh MPUOOPETEHHBIN OIIBIT;

CIOCOOCTBOBAThH (POPMUPOBAHUIO M TIPOSBICHUIO SPYAUINN B 00J1aCTH (PU3UKHU, TIOCTOSTHHO MOBBIIIATH
CBOW 00pa30oBaTEeNbHBIN U KYJIbTYPHBI YPOBEHb.

CaMOKOHTPOJIb, SMOLMOHAIbHBIN HHTEJJIEKT:

JaBaTh OLIEHKY HOBBIM CHUTYaIlUsiIM, BHOCUTh KOPPEKTUBBI B JI€ATEIHLHOCTh, OLICHUBATH COOTBETCTBUE
PE3yJIbTATOB LIEISAM;

BJIQJICTh HABBIKAMH TI03HABATEIbHOW pe(IeKCHMH KaK OCO3HAHHMS COBEPIIAEMBIX ACUCTBUH U
MBICJIUTENIbHBIX MPOLECCOB, X PE3YyIbTATOB U OCHOBAHHIA;

HCIOJIb30BaTh MPUEMBI peIeKCUU TSl OLIEHKH CUTYallld, BEIOOPA BEPHOTO PEIICHUS;

YMETh OIIEHUBATh PUCKH U CBOEBPEMEHHO MIPUHUMATH PEIICHHS TI0 UX CHUKEHUIO;

MIPUHUMATh MOTUBBI U apTyMEHTHI IPYTUX MPU aHATU3€ PE3YIHTATOB JIEITEILHOCTH;

MPUHUMATD ce0sl, MOHMMAas CBOU HEJOCTATKU U JIOCTOMHCTBA;

MIPUHUMATh MOTUBBI U apryMEHTHI IPYTUX MPU aHATIU3€E PE3YIbTATOB JI€ATEIbHOCTH;

MIpU3HABaTh CBOE MPaBO U MPABO APYTUX HA OMIMOKH.

B mporiecce nocTrkeHHsT TUYHOCTHBIX PE3YJIbTATOB OCBOEHHUS MPOTpPaMMBbI MO (PU3UKE NI YPOBHS
cpenHero ooOmero o6pazoBaHusT Y OOYYAIOIIUXCS COBEPIICHCTBYETCS OSMOIMOHATBHBIA HMHTEIIEKT,
Mpeoararonmii copMUPOBAHHOCTE:

CaMOCO3HaHUS, BKJIOYAIOUIEr0 CIOCOOHOCTh MOHUMAaTh CBOE 3MOIMOHAIBHOE COCTOSHUE, BUAETH
HaIpaBJIEHUs Pa3BUTHS COOCTBEHHOU dMOITMOHAIBHON Cc(hephl, ObITh YBEPEHHBIM B ceO€;

CaMOpPETYJIMPOBAHHUS, BKIIOYAIOLIEr0 CAMOKOHTPOJb, YMEHHE MPUHUMATh OTBETCTBEHHOCTH 3a CBOE
MOBEJICHHE, CIIOCOOHOCTh a/IalTUPOBATHCSA K AMOIMOHATBHBIM M3MEHEHHUSIM U MPOSBISATH THOKOCTH, OBITH
OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHBAIlMH, BKJIFOYAIONIEH CTPEMJICHHE K JOCTIDKEHUIO eI U YCHEXY, ONTHMH3M,
WHUILIMATUBHOCTb, YMEHHUE JEHCTBOBATh UCXO/SI U3 CBOMX BO3MOXKHOCTEH;

SMMATHH, BKIIOYAIOIIEH ClTOCOOHOCTh MOHUMATh YMOIIMOHAIIFHOE COCTOSIHUE APYTUX, YYUTHIBATH €TO
IIPU OCYIIECTBIIEHUU OOLIEHMSI, CIOCOOHOCTh K COUYBCTBHIO U CONEPEKUBAHUIO;

COIMATHHBIX HABBIKOB, BKIIFOYAIOIINX CIIOCOOHOCTH BBICTPAWBATH OTHOIICHHS C JPYTUMHU JIIOJIbMH,
3a00TUTHCS, TIPOSIBIIATH HHTEPEC U pa3peniaTh KOHQIUKTHL.

HNPEIMETHBIE PE3YJIbTATHI
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K xonmy oOyuyenuss B 10 ki1acce nmpeaMeTHbIe pe3yabTaThl HA 0a30BOM YPOBHE JOJDKHBI OTpa)aThb
c(hOpPMHUPOBAHHOCTD Y O0YUAIOIINUXCS YMEHUM:

JEMOHCTPHPOBATh HA MpHUMEpax poJib U MecTo (pu3uku B (OPMUPOBAHUU COBPEMEHHON HAy4YHOM
KapTHUHBI MUPA, B Pa3BUTUN COBPEMEHHOM TEXHUKHU U TEXHOJIOTUH, B IIPAKTUYECKOMN AESATEIBHOCTHU JIHOJAEH;

YUUTHIBaTh TPaHULBl TPUMEHEHUS H3YyYEHHBIX (QHU3UUYECKUX MOJENIel: MarepualibHas TOYKa,
MHEepLHaIbHas cUCTeMa OTcuéTa, aOCONMIOTHO TBEPAOE TeNl0, WICANbHBINM Ta3, MOJEIN CTPOCHUS Ta30B,
KHUJIKOCTEH M TBEPIBIX TEJ, TOUCUHBIN SIIEKTPUUYESCKHIA 3apsi/l IPU PELICHUU (PU3UUECKUX 3a1ad;

pacmno3HaBaTh (hU3WUECKHUE SBICHHS (TPOIECCH) U OOBSICHATh MX HAa OCHOBE 3aKOHOB MEXAaHHKH,
MOJIEKYJIIPHO-KUHETUUECKOW TEOPUM CTPOEHUS BELIECTBA U JJEKTPOJMHAMHMKHU: PABHOMEPHOE U
PaBHOYCKOPEHHOE NpPSIMOJIMHEHHOE IBMKEHHE, CBOOOJHOE MaJeHHe Tel, ABM)KCHHE IO OKPYKHOCTH,
WHEepIHs, B3auMoielicTBre e, 1uddy3usi, OpOyHOBCKOE ABMKCHHUE, CTPOCHUE KUAKOCTEH U TBEPBIX Te,
M3MeHeHne o0bEMa TeJl MPU HarpeBaHuM (OXJIAXKICHHUH), TEIJIOBOE PaBHOBECHE, UCIIApPEHHE, KOHJICHC AU,
IJIABJICHUE, KPUCTAJUIM3alUsl, KHUIIEHHE, BJIAXHOCTh BO3/lyXd, IOBBIIICHHWE JABJICHUS Tra3a IpPU €ro
HarpeBaHUU B 3aKPBITOM COCYE, CBSI3b MEX1Y apaMeTPaMU COCTOSIHUS ra3a B M30IIPOLIECCAX, DIEKTPU3ALIMS
TeJl, B3aMMOJICHCTBHE 3apPs/I0B;

ONHCHIBATH MEXAHHYECKOE JBW)KCHHE, HCIONB3Yys (HU3MYECKUEe BEIMYMHBI: KOOpPAWHATA, IYTh,
NepeMeNIeHue, CKOpPOCTb, YCKOpPEHHE, Macca Tella, CUJla, HMIIYJIbC Tela, KUHETUYeCKas HHEeprus,
MOTEHIIMAJIbHAs JHEPTUs, MeXaHuuyeckas padoTa, MEXaHHUYeCKas MOIIHOCTH; MPU OMHCAHWU MPABUIBHO
TPAKTOBATh (PU3UUECKHIA CMBICI UCIIOJIb3YEMBIX BEJIMYUH, UX 0003HAYCHUS U €IMHUIIBI, HAXOAUTH (DOPMYIIBI,
CBSI3BIBAIOIIUE TAHHYIO (PU3HUYECKYIO BEJIMYUHY C APYTUMHU BEIIMUYNHAMU;

OMKCHIBATh M3y4YCHHBbIC TEIUIOBBIE CBOMCTBA TEM M TEIUIOBBIE SIBICHUS, HCIONb3yd (DU3HMUECKHe
BEJIMYUHBI: JIaBJICHUE Tra3a, TeMIeparypa, CpedHss KUHETHYeCKas HHEPrusi XaoTHUYECKOro JBUKEHUS
MOJIEKYJI, CPETHEKBAPATUIHASL CKOPOCTh MOJIEKYII, KOJIMYECTBO TETUIOTHI, BHYTPEHHSS SHEPTHs, paboTa rasa,
KOA((HUIIMEHT TMOJIE3HOr0 JCHCTBUS TEIJIOBOTO JIBUTATENsI; MPH ONHCAHWHM IPABWJIBHO TPAKTOBATh
(bu3MYeCKUN CMBICT HUCHOJB3YEMBIX BEIWYMH, UX OOO3HAYEHHUS U EIUHUIIBI, HAXOIUTH (QOPMYJIBL,
CBSI3BIBAIOIIUE TaHHYIO (PU3UYECKYIO BEIMYUHY C APYTUMU BEIMYUHAM;

OMHCHIBATh M3YYEHHBIE AIEKTPUUYECKHUE CBOMCTBA BEIIECTBA M DJIEKTPUUYECKHUE SIBJICHUS (IPOIECCHI),
WCIIONB3Ysl (PU3MUECKHE BEIMYUHBIL: AJICKTPUUYCCKUN 3apsifl, SJICKTPUUYECKOE I0JIe, HAMPSHKEHHOCTD OIS,
MOTEHIIMaJ, pPa3HOCTh TMOTEHIMAJIOB; MpPH OMUCAHHHM MPABWJIBHO TPAKTOBaTh (PU3UYECKUIl CMBICI
UCIONIb3YEMBIX BENUYMH, MX OOO3HAUEHUS U EIWHUIBI; yKa3bIBaTh (DOPMYIBI, CBSA3BIBAIOIINE JTAHHYIO
(bUBUYECKYIO BETUYNHY C IPYTUMHU BETUYMHAMU;

aQHATM3UPOBATh (PU3WUYECKHUE TIPOLIECCH U SBJICHHS, UCIMOJIB3YsS (PU3UYECKHUE 3aKOHBI W MPUHIIUIIBL:
3aKOH BCEMUPHOTO Tsarotenus, I, 11 u 11l 3akons1 Hpr0TOHA, 3aK0H COXpaHEHUsI MEXaHUYECKOM YJHEPTHUH, 3aKOH
COXpAHEHHUs HMITYJIbCa, MPUHLHUI CYNEPIO3UIMU CHJI, TPUHIMI PAaBHONPABUS HMHEPLUUATIBHBIX CHUCTEM
OTCU€Ta, MOJIEKYJSIPHO-KMHETUYECKYI0 TEOPHUIO CTPOCHHUS BELIECTBA, Ia30BbIE 3aKOHBI, CBA3b CpEIHEH
KMHETHYECKON HSHEPTUM TETUIOBOTO JBHKEHHUS MOJIEKYJ C aOCOJIIOTHOM TeMIepaTypol, MepBbI 3aKOH
TEPMOJMHAMUKH, 3aKOH COXPaHEHUs JJIEKTPUYECKOro 3apsiaa, 3akoH KyroHa, mpu 3TOM pa3nuyarh
CIIOBECHYIO (OPMYIHMPOBKY 3aKOHA, €r0 MAaTeMaTUYECKOE BBIPAXKEHHE U YCIOBUS (TpaHUIlbI, 00IacTH)
MPUMEHUMOCTH;

OOBSACHITH OCHOBHBIC TIPUHIIUIIBI ICUCTBUS MAIIMH, TPUOOPOB M TEXHUYECKUX YCTPOICTB; pa3inyaTh
yCIOBUS MX O€30MaCHOTO MCTOIb30BaHUS B TIOBCETHEBHOM KU3HU;

BBITIONTHSATH AKCIIEPUMEHTHI TI0 UCCIEIOBAHUIO (PU3UYECKHX SBICHUIN U TPOIIECCOB C UCIIOJIb30BAHUEM
NPSIMBIX U KOCBEHHBIX M3MEPEHUMU, MPU 3TOM (POpMYyIUpOBaTh MpoliemMy/3aiady W THIOTE3y y4eOHOro
AKCIIEPUMEHTA, COOMPATh YCTAHOBKY U3 MPEIIOKEHHOTO 000PYI0BaHMS, TPOBOIUTH OIBIT U ()OPMYITUPOBATH
BBIBO/IBI;

OCYIIECTBIISTh TMPSMbIE U KOCBEHHBIE HW3MEpPEHUs (PU3NYECKUX BEIMYUH, TPH ITOM BBIOMPATH
ONTUMAJTBHBINA CITOCO0 M3MEPEHHMS M HCTIOB30BaTh H3BECTHBIC METOIBI OIICHKU MOTPEITHOCTEH H3MEPEHUH;

WCCTIEOBAaTh 3aBUCUMOCTH MEXAY (PU3NUYECKUMH BEITWYMHAMU C HCIOJIB30BAHHEM IPSIMBIX
W3MEPEHHH, TIPH ITOM KOHCTPYHPOBATh YCTAHOBKY, (PMKCHPOBATH PE3YJIBTATHl MOJYUYEHHOW 3aBHCHMOCTHU
(bu3MUYECKUX BEIMYMH B BHJIE TAOIUI] U rpa)uKOB, MeNaTh BEIBOJIBI 110 pe3yIbTaTaM HUCCIIEIOBAHMS;

[okyMeHT co3aaH B anekTpoHHow copme. Ne 94-sHyTpeH oT 03.10.2024. VicnonHuTtens: baknawosa O.H. B SINNEKTPOHHbIA
CrpaHunua 19 s 25. CTpanuua cosgara: 03.10.2024 14:51 =¥ TATAPCTAH



coOmoiaTh mpaBwia 0O€30MAacHOTO Tpyna NpH TMPOBEISCHWU HCCICJOBAaHUN B paMKax y4eOHOTO
IKCTIEPUMEHTA, YIeOHO-NCCIIeI0BATEILCKON U IPOEKTHOMN JIEATEIIFHOCTH C NCTIOJIb30BAaHNEM H3MEPUTEIBHBIX
YCTPOMCTB U J1a00paTopHOro 000pyI0BAHHUS;

pemaTh pacyéTHbIE 331a4YH C SIBHO 33/IaHHON (PH3UYECKOM MOJIEINBIO, HCIIONB3Ys (PU3MUYECKHE 3aKOHBI 1
NPUHINIBI, HA OCHOBE aHAlM3a YCIOBHS 33/1a4d BBHIOWPATh (DPU3UYECKYI0 MOJIEINb, BHIACHATH (U3HMUCCKHE
BEJIMYMHBI U (OPMYJIBI, HEOOXOIUMBIE Ul €€ pelIeHHUs, MPOBOIUTH PACUETHl M OI[EHHBATH PEAbHOCTH
MOJTyYEHHOTO 3HaYCHHS (PU3NIECKON BETMUHHBL;

pemaTh Ka4eCTBEHHBIE 33a/]a4i: BHICTPAUBATh JIOTHYECKH HETIPOTUBOPEUMBYIO IETIOUKY PACCYKICHHUM
C OIIOpO¥i Ha N3yYECHHBIC 3aKOHBI, 3AKOHOMEPHOCTH U (PU3NYECKUE SBICHUS;

UCTIOJIB30BAaTh NPU PELICHHH YYEOHBIX 33/a4 COBPEMEHHBIC WH(OPMAIMOHHBIE TEXHOJOTUH IS
MOUCKA, CTPYKTYPHPOBAHHUS, WHTEPIpPETAIMM M TPEACTABICHUS Y4YEOHOH U HayYHO-TIOMYJISIPHON
uHpOpMALUY, TOXYYEHHOW U3 pPAa3IMYHBIX HCTOYHHUKOB, KPUTUYECKH AHAIM3UPOBATH IOIy4aeMYIO
nHpopMaIuio;

NPUBOIUTE IMPHUMEPHI BKJIQJAa POCCHHCKUX M 3apyOEXKHBIX YUYEHBIX-(H3MKOB B pa3BUTHE HAYKH,
00BSICHEHHUE MPOIIECCOB OKPYKAIOIIET0 MUPA, B Pa3BUTHE TEXHUKU M TEXHOJIOTHIA;

UCIOJB30BAaTh TEOPETHUECKUE 3HAaHMSA 1O (U3MKE B TOBCEIHEBHOW JKM3HM MJIsi OOECTeYeHUs
0€301acHOCTH NpU OOPAILCHUU C TPHOOPAMHU M TEXHUYECKHUMHU YCTPOMCTBAMH, /ISl COXPAHEHUS 37I0POBBSI U
COOJIIO/ICHHSI HOPM DKOJIOTHYECKOTO TIOBEICHHS B OKPYKaloOIIeH cpee;

paboTaTh B TpyIIe ¢ BHITOJHEHHEM PA3JIMYHBIX COLUAIBHBIX POJICH, INIAHUPOBATH PabOTy TPYIIIHI,
palMoOHANBFHO pPacHpeAeaTh O0S3aHHOCTH M IUIAHUPOBATH JEATEIBHOCTh B HECTAHAAPTHBIX CUTYaIUsX,
aJICKBaTHO OIIEHUBATH BKJIAJ KaXJIOTO M3 YYaCTHUKOB I'PYIIIBI B PEUICHUE PACCMAaTPUBAEMOI TPOOIEMBI.

K xoHmy oO0y4enus B 11 kJjacce mpeaMeTHbIE pe3ybTaThl Ha 0a30BOM ypPOBHE JOJDKHBI OTPaKaTh
c(OPMHPOBAHHOCTH Y O0YJAIOIIUXCS YMEHUI:

JEMOHCTPHPOBATh Ha MPHUMEPAX POJIb U MECTO (U3MKH B (OPMHPOBAHWU COBPEMEHHOW HAydHOU
KapTUHBI MUPA, B Pa3BUTUU COBPEMEHHON TEXHHKH U TEXHOJIOTHUI, B MPAKTUYECKON NIESATEIBHOCTH JIIOJICH,
LEJIOCTHOCTD ¥ €MHCTBO (PU3NYECKOH KapTUHBI MUDA;

YUUTBHIBATh TPAHHIBI NPUMEHEHUS W3YYEHHBIX (U3NYECKUX MOJENEH: TOUYEUHBIA SJICKTPUYECKUI
3apsij, JIyd CBETa, TOUYCUHBI UCTOYHUK CBETA, sIEPHAsi MOJAETh aToMa, HYKJIOHHAsi MOJIEb aTOMHOTO siipa
IpU pelIeHnn GU3NIECKUX 3a]1a4;

pacrio3HaBaTh (U3UYECKUE SBJIEHUS (IpoIecChl) U OOBACHATH MX Ha OCHOBE 3aKOHOB
AJIEKTPOAMHAMUKHU M KBAHTOBOW (DU3HKH: AJIEKTPHUECKAs IIPOBOAMMOCTD, TETNIOBOE, CBETOBOE, XUMHUYECKOE,
MarHUTHOE JICHCTBHSI TOKa, B3aMMOJEHCTBHE MAarHUTOB, DJEKTPOMArHUTHAs WHIYKIHS, JICHCTBHE
MarHUTHOTO T0JI Ha MPOBOAHUK C TOKOM M JIBWXKYIIMHCS 3apsij, 3JEKTPOMAarHUTHbIE KOJIeOaHUs U BOJIHBI,
NpPSMOJIMHEHHOE pPAaCcHpOCTpaHEHUE CBETa, OTPaKEHHUE, MpesoMIIeHHe, HWHTepdepeHuus, Audpakuus u
noJiipu3alusl cBeTa, Jucrnepcusi cseta, oroanexrpuueckuil agdekr (dhororddekr), cBeTOBOE aBiIeHUE,
BO3HUKHOBEHHUE JIMHEWYATOTO CIIEKTPa aTOMa BOAOPOA, ECTECTBEHHASI M HCKYCCTBEHHAs! PaiOaKTHUBHOCTH;

ONUCHIBaTh M3y4YEHHbIE CBOMCTBAa  BellecTBa  (JIEKTPUUECKHE, MAarHUTHBIE, ONTHYECKHE,
AJIEKTPUUECKYIO MPOBOAMMOCTD PA3IMUHBIX CPEI) U 3JIEKTPOMArHUTHBIE SBJICHHS (TIPOLIECCHI), UCHOIb3Ys
(bu3nvecKre BEIWYMHBL: JEKTPUYESCKUNA 3apsijl, CHJIa TOKa, DJEKTPUYECKOE HANpSHKEHUE, DJIEKTPUIECKOe
COIPOTHBIIEHUE, PAa3HOCTh MOTEHIMAJIOB, AJIEKTPOABIDKYINAs CHiia, paboTa TOKa, MHIYKIHS MarHUTHOTO
nojsi, cuina Amnepa, cuia JlopeHna, MHAYKTUBHOCTh KaTYIIKH, SHEPrUs SJIEKTPHUUECKOTO0 W MAarHUTHOTO
MoJie, mepuoJl M yacroTa KojeOaHWil B KosiebaTelbHOM KOHTYpe, 3apsi M CHJa TOKa B Hpoliecce
rapMOHUYECKHX SJIEKTPOMArHUTHBIX KoJieOaHWH, OKYCHOE pacCTOSIHHME WM ONTHYECKAs CHJIa JIMH3BI, TPH
ONMCAaHWH TIPABWIIBFHO TPAKTOBATh (PU3UYECKUH CMBICI HCIOJIB3YEMbIX BEIMYUH, WX OOO3HAYCHHS W
€IMHUIIBI, YKA3bIBaTh ()OPMYJIbI, CBSI3bIBAIOLINE JAaHHYIO (PM3UYECKYIO BETUUNHY C IPYTMMHU BEIMYMHAMU;

OIMCHIBATh N3YUEHHBIE KBAHTOBBIC SIBJICHUS U MTPOLIECCHI, UCIOb3Ys (PU3UUECKUE BETUUMHBI: CKOPOCTh
AJIEKTPOMATrHUTHBIX BOJIH, [UTHHA BOJHBI M YaCTOTA CBETA, SHEPTHS U UMITYJIhC (POTOHA, IEPHO/I TTOTypacIajia,
SHEPTHs CBSA3M aTOMHBIX SJIEp, TIPU OMMCAHUW TPABMWIIBHO TPAKTOBATh (PM3UUECKUN CMBICT HCIIOJIB3YEMbBIX
BEJIMYMH, UX 0003HAYCHHS U €TUHHIIBI, YKa3bIBaTh ()OPMYIIBI, CBSI3BIBAIONIHE TAHHYIO (DU3HUYECKYIO BETUINHY
C IPYTUMU BeTUYMHAMHU, BEIYUCIIATH 3HaAUCHHE (DU3NYECKON BEIMUHHBI,
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aHAJIM3UPOBaTh (U3MUYECKUE IMPOLECCHl U SIBICHMS, UCIONb3yd (U3NYECKUE 3aKOHbl M TPUHLIHUIIBL:
3ak0H Oma, 3aKOHBI MOCJEA0BATEIBHOIO U IMAPAUIEIBHOIO COECIMHEHHS MPOBOJIHUKOB, 3aKOH JIXKOyisi—
Jlenua, 3aKOH 3JIE€KTPOMArHUTHOM WHAYKIMHU, 3aKOH MPSMOJIMHEHHOTO pPacHpOCTPAaHEHHUs CBETA, 3aKOHBI
OTPaXCHUS CBETa, 3aKOHBI TPEJIOMJICHHUS CBETa, YpaBHEHHME OWHINTEHHa s ¢GoTtodddekra, 3aKoH
COXpAHEHUsI SHEPTUH, 3aKOH COXPAHECHMSI MMITYJIbCAa, 3aKOH COXPAHEHHUs JJIEKTPUUYECKOrO 3apsla, 3aKOH
COXpaHEHHUsT MACCOBOI'O 4HWcia, NocTynarsl bopa, 3aK0H paJnOakTHUBHOIO paclaja, Mpud 3TOM pas3jinyaTh
CIIOBECHYIO (OPMYIMPOBKY 3aKOHA, €r0 MAaTeMaTUYECKOE BBIPAKCHHE U YCIIOBUs (TpaHUIIBI, 00JIacTH)
MIPUMEHUMOCTH;

ONpEEATh HANPABIECHUE BEKTOPA MHAYKIIMM MATHUTHOTI'O MOJIS1 IPOBOJIHUKA C TOKOM, CHJIBI AMIiepa
u cuiibl Jlopenna;

CTPOUTH U OMUCHIBATH N300paKeHHE, CO3/IaBaeMOE TNIOCKUM 3€pKaJiOM, TOHKOW JTMH30M;

BBITIOJTHSTH SKCIIEPUMEHTHI TI0 UCCIICIOBAHUIO (PU3UYECKHX SIBICHUI M TIPOIIECCOB C MCIIOJIb30BAHHEM
NPSIMBIX U KOCBEHHBIX M3MEPEHUU: MpU 3TOM (OpMYyIUpOBaTh MpodiIemMy/3alady M THIOTE3y y4eOHOro
SKCIIEPUMEHTa, COOUpaATh YCTAHOBKY U3 MPEIOKEHHOT0 000pYI0BaHUS, TPOBOAUTH OIBIT U (POPMYIUPOBATH
BBIBO/IBI,

OCYIIECTBIISITh TPSIMbIE W KOCBEHHBIE HW3MEpPEHUs (PU3NYECKUX BEIMYUH, MPH ITOM BBIOMPATH
ONTUMAJIBHBINA CIOCOO M3MEPEHUS M UCIIOJIb30BAaTh U3BECTHHIE METO/IbI OLIEHKH MOTPEIIHOCTEH U3MEPEHUI;

UCCIIEIOBATh 3aBUCUMOCTH (PU3NYECKUX BEITUYMH C UCIIOJIb30BAHUEM MPSIMBIX U3MEPEHUIl: MPH STOM
KOHCTPYHPOBAaTh YCTAaHOBKY, (PMKCHPOBATH PE3yJIbTAThI OJYYSHHONW 3aBUCUMOCTH (DM3HUSCKUX BEIUYHMH B
BHJI€ TaOIHI] U TPaUKOB, Je1aTh BBIBOJIBI IO PE3yJIbTaTaM UCCIICI0BAHMUS;

coOmrofaThy mpaBuia Oe30macHOro Tpylda MHpU MPOBEACHUU HCCIEIOBAaHUN B paMKax ydeOHOTro
AKCIIEPUMEHTA, Y4eOHO-HUCCIIeI0OBATENIbCKON U MPOEKTHON JIEATEIHbHOCTH C UCIIOJB30BaHNEM U3MEPUTENIbHBIX
YCTPOMCTB U JTAOOPATOPHOTO 00OPYI0BAHMUS;

peniats pacy€THbIC 3a/1a9U C SBHO 3a/IaHHON (PH3UUIECKON MOJICIBIO, UCITOJIb3Ys (PU3HUYECKUE 3aKOHBI U
MIPUHIIMIIBI, HA OCHOBE aHalM3a YCJIOBHUS 3a7aud BBIOMPATh (PU3MUECKYIO MOJEINb, BBIICIATH (PU3NUECKHe
BEJIMYUHBI U (OPMYIIbI, HEOOXOAUMBIE Ui €€ peIIeHUs, MPOBOJUTH PACUETHl U OICHUBATh PEaJIbHOCTH
MOJIYYEHHOTO 3HAYCHUS (DU3UUECKON BEIIMUUHBL,

penaTh Ka4yeCTBEHHBIC 3a/1aUd: BHICTPAUBATH JIOTHYECKU HEMPOTUBOPEUUBYIO LIETIOYKY PACCYKICHUM
C OTMOPOil Ha U3YYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTU U (PU3UYECKHUE SIBICHHUS,

WCIONIb30BaTh TMPHU PENICHWH YYEOHBIX 3aJad COBPEMEHHbIE WH(OPMAIMOHHBIE TEXHOJIOTHUU IS
MOUCKA, CTPYKTYPUPOBAHUS, HHTEPNPETAUA W TPEACTABICHUS Y4eOHOM U HAyYHO-TIOMYJISAPHOMN
nHpOpMaIUK, TOJYYEHHONW W3 Pa3TUYHBIX HCTOYHUKOB, KPUTHYECKH aHAJU3UPOBATH IMOJYy4aEMYIO
HuH(pOpMaINIo;

OOBSICHATH IPUHITUIIBI ICHCTBUS MAIIIMH, TPUOOPOB U TEXHUUECKUX YCTPOICTB, pa3inyaTh YCIOBUS UX
0€301acHOTO UCIOJIb30BAHUS B MIOBCETHEBHOM KU3HH;

MPUBOJUTH MPUMEPHI BKJIAJIa POCCUUCKUX M 3apyOCKHBIX YUEHBIX-(DU3UKOB B pa3BUTHE HAyKH, B
00BSICHEHHE MPOLIECCOB OKPYKAOIIEr0 MUPA, B PA3BUTHE TEXHUKU U TEXHOJIOTHUI;

WCIONIb30BaTh TEOPETHYECKHE 3HAHMUS 10 (U3MKE B TOBCEAHEBHOW KHU3HU s oOecredyeHus
0€30macHOCTH TpH OOpaIleHnH ¢ MPUOOpaMu U TEXHUYECKUMHU YCTPOUCTBAMHU, /U1 COXPAHEHUS 3I0POBBS U
COOJIIOICHUSI HOPM SKOJIOTMYECKOTO MOBEJCHUS B OKPY’KaloIlEeH Cpeie;

paboTaTh B TpyMIe C BBIMOJIHEHWEM PAa3IMUHBIX COIMAIBHBIX POJIEH, MIaHUPOBaTh pabOTy TPYMIIHI,
paIoHaIbHO pPACIPEACATh OOS3aHHOCTH U IUIAHUPOBATH ACSITENHHOCTh B HECTAHIAPTHBIX CUTYaIIUAX,
aJICKBaTHO OIICHUBATDH BKJIAJ KKIOTO U3 YYACTHUKOB I'PYIIIHI B PEIICHUE pACCMaTPUBAEMOMN TTPOOIIEMBI.
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TEMATHYECKOE INTAHUPOBAHHME 10 KJIACC

HanmenoBann KosuvecTBO 4acoB DJIeKTPOHHbBIE
€ pa3aeJioB U undpoBbIe
Ne P Becer  Kourpoabusl  IIpakruuyecku (mupp )
TeM oOpa3oBaTejibHbIE
0 e padoThbI e padoThbl
NporpamMmbl pecypchbl
Pa3znen 1. PU3UKA U METOJAbI HAYYHOI'O ITIO3HAHUSA
duszuka u
bu6mmoreka [JOK
METO/IbI
1.1 2 https://m.edsoo.ru/7f41bf
HAy4YHOTO 7
MO3HAHUS T
Wroro no pazneny 2
Paznen 2. MEXAHUKA
bubmuoreka [JOK
2.1 Kunematuka 5 https://m.edsoo.ru/7f41bf
72
bubmuoreka [JOK
2.2 JnHnamuka 7 https://m.edsoo.ru/7f41bf
72
3aKOHBI bu6mmoreka [IOK
2.3 | coxpaHeHus B 6 1 1 https://m.edsoo.ru/7f41bf
MEXaHUKE 72
Hroro no pazaeny 18

Paznea 3. MOJIEKYJIAPHASA ®U3UKA U TEPMOJINHAMUKA

OCHOBBI
MOITeKYIAPHO- bubmuoreka [JOK

3.1 . 9 1 https://m.edsoo.ru/7f41bf
KHHETHYECKON 7
TEOpPUH
OCHOBBI bubmuoreka [JOK

3.2 TEPMOJUHAMHUK 10 1 https://m.edsoo.ru/7f41bf
1 72
ArperaTHble
COCTOSTHHSI bubmuorexa [JOK

33 BEIIECTBA. 5 https://m.edsoo.ru/7f41bf
da3oBbIe 72
TIEPEXOIBI

Hroro o pazneny 24

Pazgea 4. 3JIEKTPOJAUHAMUKA
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DIIEKTPOCTATUK
a

4.1

10

bubmuoreka [JOK

https://m.edsoo.ru/7f41bf

72

ITocTossHABIHM
BJIEKTPUYECKHUI

4.2 TOK. TOKM B
Pa3IUYHBIX
cpenax

12

bu6mmoreka [JOK

https://m.edsoo.ru/7f41bf

72

Hroro no pazneny

PesepBHOE Bpemst

22

OBILIEE
KOJIMYECTBO
YACOB I10
[TIPOTPAMME

68
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TEMATHYECKOE INTAHUPOBAHHME 11 KJTACC

Koau4vecTBo yacoB DJIeKTPOHHbIE
Ne HaumeHoBaHue
(uudposbie)
n/ | pasgeioBuTeM  Bcer  KoHTpoubH IpakTHyeck
oOpa3oBaTe/ibHbIE
I nporpaMmMabl 0 ble padoThI ue padboThbl
pecypchl
Pa3nen 1. 3JIEKTPOANHAMUKA
MaruauTHoe 1oJie. bubmuorexa [JOK
1.1 DNIeKTpOMarHuTH 11 1 3 https://m.edsoo.ru/7f41c
ast UHAYKI WS 97¢c
Wroro no pazneny 11
Paznen 2. KOJIEBAHUS U BOJIHbBI
MexaHn4deckue u bubnnoreka IIOK
2.1 AIIEKTPOMarHuTH 9 1 https://m.edsoo.ru/7f41c
ple KOJieOaHus 97¢
MexaHnu4deckue u bubnnoreka IIOK
2.2 3JIEKTPOMAarHUTH 5 1 https://m.edsoo.ru/7f41c
bI€ BOJIHBI 97¢
bu6mmoteka [IOK
2.3 Ornrtrka 10 3 https://m.edsoo.ru/7f41c
97c
Hroro no pazneny 24

Paszea 3. OCHOBBI CIIEIIMAJIbHONU TEOPUU OTHOCUTEJBHOCTH

Pa3znea 4. KBAHTOBAS ®U3UKA

OCHOBEI
CIIeIHAIbHOM bu6nuoreka [IOK
3.1 TEOPUH 4 1 https://m.edsoo.ru/7f41c
OTHOCHUTEIIBHOCT 97¢c
u
Hroro no pazneny 4

DIeMEHTEI bu6nuoreka [IOK
4.1 KBAHTOBOM 6 https://m.edsoo.ru/7f41c
ONTHUKH 97¢c
bu6nuoreka [IOK
4.2 Crpoenue aToma 4 https://m.edsoo.ru/7f41c
97¢
Bbubnuorexa LIOK
43 ATOMHOE PO 5 https://m.edsoo.ru/7f41c

97c

[okyMeHT co3aaH B anekTpoHHow chopme. Ne 94-sHyTpeH oT 03.10.2024. VicnonnuTtens: baknawosa O.H.
Ctpanuua 24 n3 25. CtpaHuua cosgaHa: 03.10.2024 14:51

g SIEKTPOHHBIN
¥ TATAPCTAH


https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c

Hroro no pazneny 15

Pazgen 5. 9JIEMEHTBI ACTPOHOMUHU U ACTPOPU3UKHU

DJIEMEHTBI bubmuorexa [JOK
5.1 aCTPOHOMMUH U 7 1 https://m.edsoo.ru/7f41c
acTpopU3UKHI 97¢
Hroro no pazneny 7

Paznea 6. OBOBIIAIOIIEE TIOBTOPEHHUE

bu6nmoreka [IOK
O6o06maromee
6.1 Harom 4 https://m.edsoo.ru/7f41c
MOBTOPEHUE
97c
Wroro no pazneny 4
PesepBHoe Bpems 3
OBIIEE
KOJIMYECTBO
68 4 7
YACOB IIO
ITPOI'PAMME
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