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HOACHUTEJBHAASA 3AIIMCKA

[Iporpamma mo ¢uszuke 0a30BOro ypoBHS Ha YPOBHE CpPEIHEr0 OOILEero
oOpa3zoBaHus pa3pab0OTaHa HA OCHOBE MOJOKEHUU U TpeOOBaHUH K pe3ysbTaTaM
OCBOEHHUS OCHOBHOW 00pa3oBaTelbHOM mMporpammel, npenacraBieHHbIX B OI'OC
COO, a Takxe c yuéroM (penepanbHON paboueil mporpaMMbl BOCIHUTAHUS U
KOHIIENIMU TpernojaBanus ydyeOHoro npenmera «Duszuka» B 00pa3oBaTEIbHBIX
OpraHu3aIuax Pocculickon denepauuy, peannu3yrommx OCHOBHBIE
o0pazoBaTeIbHbIE TPOTPAMMBI.

Conepxanue mporpaMMmbl 1o (U3MKE HampaBiIeHO Ha (HOpMUpPOBaHUE
€CTEeCTBEHHO-HAYyUYHOU KapTUHBI MuUpa oOy4daromuxcs 10—11 knaccoB npu oOydeHuu
ux (usuke Ha 6a30BOM YpPOBHE Ha OCHOBE CHCTEMHO-JAESITEILHOCTHOTO MOJX0/A.
[Iporpamma no ¢uszuke coorBeTcTBYET TpeboBaHusiMm GPI'OC COO k miaHupyeMbiM
JUYHOCTHBIM, TPEAMETHBIM U METANPEIMETHBIM pe3yJibTaTaM OOy4YEHUs, a TAKXKe
YYUTHIBAET HEOOXOJAMMOCTh peaju3alliid MEXKMIPEIMETHBIX CBsi3ed (QU3UKU C
€CTEeCTBEHHO-HAYyUYHBbIMH YU€OHBIMU MpeaMeTaMu. B Hell onpenensitoTcsi OCHOBHbIE
1eNn U3ydeHus: PU3NKU Ha YPOBHE CpeAHEro ol1iero oopa3oBaHus, MIAHUPYEMbIE
pe3yiabTaThl  OCBOCHHMS Kypca (U3UKHU: JIUYHOCTHBIE, MeETaNpeIMETHBIE,
npeaMeTHbIe (Ha 6a30BOM YPOBHE).

[Iporpamma no pu3uKe BKIIOYAECT:

e TUIAHUPYEMBIE PE3yJIbTaThl OCBOCHHS Kypca (pu3nuku Ha 0a30BOM ypOBHE, B

TOM YHCJI€ MPEeIMETHBIE PE3yJIbTAaThI MO T0JIaM O0y4YEeHUS;

e cojiepxaHue yueOHoro npeamera « Ou3ukay mno rojgam o0y4eHusl.

®dusnka Kak Hayka o HauOoree OOIIMX 3aKOHAX MPUPOAbI, BBICTyIas B
KadyecTBE y4eOHOro mpeaMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIAJ B CUCTEMY
3HaHuM 00 okpyxatomiem mupe. [lIkoapHbIN Kypc GU3UKH — CUCTEMOOOPA3YIOIIUIA
JUTSl €CTECTBEHHO-HAYUYHBIX YUEOHBIX MPEIMETOB, MOCKOJIBbKY (DU3UYECKHE 3aKOHBI
JexaT B OCHOBE IIPOIIECCOB U SBICHUM, HM3y4aeMbIX XHMHEH, OuoIoTHEl,
dbusndeckoir rTeorpaduert W acTpoHomMuer. Mcmomb3oBaHME W aKTHBHOE
NpUMEHEHUE (PU3NUECKUX 3HAHUW  OmpenenseT XapakTep U pa3BUTHE
Pa3HOOOpa3HBIX TEXHOJIOTUM B c(hepe IHEPTETUKU, TPAHCTIOPTA, OCBOEHHUS KOCMOCA,
MOJTyYEHHs] HOBBIX MaTEpHUaliOB C 3aJlaHHBIMH CBONCTBaMHU U Apyrux. M3yuenue
(bU3UKM BHOCUT OCHOBHOM BKJIaJ] B JOPMHUPOBAHUE €CTECTBEHHO-HAYUYHOU KAPTUHBI
Mupa oOydaromuxcs, B (OpMHpPOBAHME YMEHHN MPUMEHSITh HAYYHBIH METO]
MTO3HAHUS MIPU BHITIOJTHEHUU UMH YUYE€OHBIX HCCIIEIOBAHUM.

B ocHOBY Kypca ¢pu3uku AJist ypOBHS CpeIHEro 00111eT0 00pa30BaHMUs MOJI0KEH
pAI uaen, KOTOpble MOKHO pacCMaTpUBaTh KaK MPUHIIUIIBI €0 MOCTPOEHUS.

Hoes yenocmnocmu. B COOTBETCTBUM C HEW KypC SBISETCA JIOTMYECKH
3aBEPIIEHHBIM, OH COAEPKUT MaTepual U3 BCeX pa3leiaoB (GU3UKH, BKIIOUAET KaK
BOIPOCHI KJIACCUYECKOU, TaK U COBPEMEHHOU (PUBHKHU.

LokymeHT co3aaH B anekTpoHHown chopme. Ne 50 ot 01.09.2023. UcnonHutens: MHuatynnuH B.X. r'3ﬂEHTPOHHbIﬁ
CtpaHuua 2 n3 36. CtpaHnua cosgaHa: 01.09.2023 13:44 =¥ TATAPCTAH



Hoes eenepanuzayuu. B cOOTBETCTBUM ¢ HEH MaTepuan Kypca (QuU3MKu
o0benUHEH BOKpPYr (Quinueckux Teopuil. Benymmm B Kypce sBisieTcs
(dbopMupoBaHUE MPEACTABICHUNA O CTPYKTYPHBIX YPOBHSIX MaTEpHUH, BEIIECTBE U
noJie.

Hoes eymanumapuzayuu. EE peanuzanus NOpeanojaraeT HUCIOIb30BaHUE
rYMaHUTApHOTO MOTEHIHaNa (PU3UYECKOM HAayKH, OCMBICIICHHE CBS3U Pa3BUTHUSA
(U3UKH C pa3BUTHEM OOIIECTBA, & TAKXKE C MUPOBO33PEHYECKUMU, HPABCTBEHHBIMU
1 SKOJIOTUYECKUMHU MPOOIeMaMH.

Hoes npuxnaonou nanpasnennocmu. Kypce duzuku npemnoiaraet 3HakoMCTBO
C MIHUPOKUM KPYTOM TEXHHUYECKUX M TEXHOJOTHMUECKUX MPUIOKEHUN H3y4EHHBIX
TEOPUH U 3aKOHOB.

Hoes skonocuzayuu peanusyercsi TMOCPEICTBOM BBEICHHUS HJIIEMEHTOB
COJICpKaHMs, TOCBAIIEHHBIX JKOJIOTUYECKUM TMpobjieMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C PA3BUTHEM TEXHUKH U TEXHOJIOTHUH, a Takxke OOCYX IEHUS
po0JieM pallMOHAIBHOTO TPUPOIOTI0JI30BAHUS U IKOJIOTUYECKON 0€30MaCHOCTH.

Crep>KHEBBIMU d3JIEMEHTaMU Kypca (U3MKU Ha YpPOBHE CpeAaHEero oOIero
oOpa3zoBaHus SBISIIOTCS (u3nyueckue Teopuu (PpopMHupoBaHUE TMPEJCTABICHUN O
CTPYKTYp€ MOCTPOEHUS (PUBHUECKON TEOpHUH, poiau (yHIAMEHTAIBHBIX 3aKOHOB U
MIPUHIIUIIOB B COBPEMEHHBIX MPEJICTABICHUSX O IPUPO/IE, TPAHUIIAX TPUMEHUMOCTHU
TEOpUH, AJIsl ONMCAHUSI €CTECTBEHHO-HAYYHBIX SBJICHUHN U MPOIIECCOB).

CHUCTEMHO-AESTEILHOCTHBIN MOAX0J B Kypce (PU3UKU peau3yeTcsl Mpexe
BCEro 3a CUET OpraHu3allUd HKCHEPUMEHTAIBbHOW AESTEIbHOCTH OO0yYarolUXCs.
J1s1 6a30BOTO ypOBHS Kypca (PU3UKU — 3TO UCIIOIB30BaHUE CUCTEMbI (PPOHTATBHBIX
KPaTKOBPEMEHHBIX IKCIIEPUMEHTOB U JIa0OPATOPHBIX pabOT, KOTOPHIE B IporpaMmMe
no ¢u3uke OObEAMHEHbI B OOUIMU CIHUCOK YYEHHUYECKUX IMPAKTUYECKUX PadoT.
Brinenenue B yka3zaHHOM TiepedyHe JabOpaTOpHBIX pPadOT, MPOBOAUMBIX s
KOHTPOJISI U OIIEHKH, OCYIIECTBIAECTCS yYaCTHUKaMU 00pa3oBaTEIbLHOTO IMpolecca
UCXO/sl U3 OCOOEHHOCTEW MIIAHMPOBAHUS M OCHalleHusi kabuHera usuku. [lpu
ATOM oOO0O€ecleurBaeTCsl OBJIaJICHHEe OOyYarolMMHCS YMEHUSMH TMPOBOJUTH
KOCBEHHBIE H3MEpPEHUS, HMCCIEIOBaHUSI 3aBUCUMOCTEH (PU3NUECKUX BEIUYUH U
MMOCTAHOBKY OTIBITOB 10 MPOBEPKE MPEITI0KEHHBIX TUIIOTE3.

Bonbiioe BHUMaHue yACISIETCS PEIICHUIO pAaCUETHBIX U KaUeCTBEHHBIX 3a/1a4.
[Ipu 5TOM n71s1 pacuETHBIX 3a/1a4 MPUOPUTETOM SBISIOTCS 3a/1a4u C SIBHO 3aJJaHHOU
(U3MYeCKOl MOJIENIbIO, TMO3BOJISIIOIIME MPUMEHSATh HW3YYEHHbIE 3aKOHbl U
3aKOHOMEPHOCTH KaK W3 OJHOTO0 paszjeia Kypca, TaK U UHTErpUpPYs 3HAHUS U3
pa3HbIX paznenoB. JJisi KaYeCTBEHHBIX 3a/1a4 MPUOPUTETOM SIBIIAIOTCA 3aJaHus Ha
oObsSICHEHHE MPOTeKaHUsl (U3UYECKUX SBJICHUUM U TPOILIECCOB B OKpYKarouen
KU3HU, Tpelyroliue BbIOOpa (Qu3Mueckodl MoJenu sl CUTYallMd MPaKTUKO-
OPUEHTUPOBAHHOTO XapakKTepa.
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B cootserctBum ¢ TpedoBanussmMu @I'OC COO k maTepHalIbHO-TEXHUUECKOMY
obOecrnieueHut0 yueOHOro mpoiiecca 0a30BbIM ypOBEHb Kypca (PU3UKH HA YPOBHE
cpenHero ooOmero oOpa3oBaHMs JOJDKEH HM3y4daTbCsl B YCIOBUAX MPEIMETHOTO
KaOuHeTa (PU3MKKM WM B YCJIOBHUSX HMHTETPUPOBAHHOIO KaOWHETa MPEIMETOB
€CTECTBEHHO-HAYYHOr0 LUKJIA. B xkaOuHeTe (PU3MKHU JOKHO OBITH HEOOXOIHMMOE
nabopatopHoe 00OpyAOBaHUE [Jis BBIMOJHEHHS YKAa3aHHBIX B Mporpamme Mo
(U3MKe YUEHUUECKUX MPAKTUUECKUX paboT U JEMOHCTPALlMOHHOE 000pYyA0BaHUE.

JleMoHcTpalluoHHOE 0o0opyaoBanue (HopMUpYyETCS B COOTBETCTBUU C
NPUHLIUIIOM MHUHUMAJIBHONH JIOCTATOYHOCTH U 00OecleYrMBaeT MOCTaHOBKY
MEPEUYNCICHHBIX B TMporpaMMe 10 (HU3UKE KITIOYEBBIX JAEMOHCTpAIUNA IS
WCCJICIOBAHMSI  M3YyYaeMbIX SBICHUW W  MPOIECCOB, OMIUPUYCCKUX U
byHIaMEHTAIBHBIX 3aKOHOB, UX TEXHUYCCKUX TIPUMCHCHHM.

JlaGopaTtopHoe 00OpyIOBaHHE [JIi YUYEHHUYECKUX MPAKTHUUECKUX padoT
dbopmupyeTcss B BUJI€ TEMATHUYECKUX KOMIUIEKTOB M OOECIEeUMBAETCA B pacuére
OIHOTO KOMIUJIEKTa Ha JABYyX oOydaromuxca. TeMaTH4ecKhue KOMILIEKThI
7a00paTOPHOTO OOOPYAOBAHMS JOJKHBI OBITh TIOCTPOEHBI Ha KOMILIEKCHOM
WCITOJIP30BAaHUU AHAJIIOTOBBIX W IMU(POBBIX MPHOOPOB, a TaKkKE KOMIBIOTEPHBIX
U3MEPUTEIBHBIX CUCTEM B BUE ITU(POBBIX J1aOOpaTOpHil.

OCHOBHBIMHU TEJISIMU U3yUeHUS (PU3UKHU B 00111€M 00pa30BaHUU SBIISIIOTCS:

e (¢opMupoBaHHE HHTEpeca U CTPEMJICHHUS OOy4YalOIUXCA K HAyYHOMY
W3YYCHUIO TIPUPOJBI, PA3BUTHE WX HHTEIUICKTYATbHBIX W TBOPUYECKUX
CHOCOOHOCTEM;

e Ppa3BUTHE MPEJCTABICHUN O HAYYHOM METOJIe TO3HAHUS U POpMHUpPOBAHUE
HCCIIEIOBATENbCKOTO OTHOIIEHUS K OKPYKAIOIIUM SIBIICHUSIM;

e (opMupoBaHHE HAYYHOI'O MUPOBO33PEHUS KaK pe3yJIbTaTa U3y4eHHUs: OCHOB
CTpOEHUS MaTepuu U QyHIAMEHTAIBHBIX 3aKOHOB (DU3UKU;

e (QopmupoBanue yMeHHUU OOBSCHATH SBJICHHUS C HCIOJb30BaHUEM
du3nUecKNX 3HAHUI ¥ HAYYHBIX JOKA3aTEIhCTB;

e (opmMupoBaHuEe TpENCTABICHUNW O PONM (PU3UKHU IS PA3BUTHS JAPYTHX
€CTECTBEHHBIX HayK, TEXHUKH U TEXHOJOTHH.

JlocTrkeHne 3TUX Leneld 00ecleurnBaeTcsl peleHueM CIEeAyIOInX 3a1a4 B

MpoIiecce n3yueHus Kypca (U3MKU Ha YPOBHE CPEIHETO 00111ero o0pa3oBaHus:

e MPUOOPETEHUE CUCTEMBI 3HAHUM 00 00X PU3NUECKUX 3aKOHOMEPHOCTSIX,
3aKOHAX, TEOpWsIX, BKJIIOYAsS MEXaHUKY, MOJICKYJISApHYIO (HU3UKY,
ANEKTPOINHAMUKY, KBAHTOBYIO (DM3HKY ¥ SJIEMEHTHI aCTPODU3HKY;

e (QopmMupoBaHuMe yMEHHI TPUMEHATH TEOPETUUYCCKUE 3HAHWS IS
oOBbsicHeHHUST (PU3WYECKUX SBICHUW B TPHUPOAC H JUISl TIPUHSTHS
MPAKTUYECKUX PEIICHUN B MIOBCETHEBHON KU3HH,
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e OCBOCHHE CIOCOOOB peIIeHUS pPa3IUYHBIX 3a7ad C SBHO 3aJIaHHOUN
¢usnueckoii MOMENBI0, 3a/ad, MOAPa3yMEBAIOIIUX CaMOCTOSTEIHHOE
co3gaHue GU3NIECKOW MOJICIH, aJIeKBATHON yCIIOBHSIM 3aJ1a4H,

e TMOHWMaHHE (U3UYECKUX OCHOB W TPHUHIIUIIOB JCUCTBUS TEXHUYECKHUX
YCTPOWCTB M TEXHOJOTUYECKHUX MPOIIECCOB, MX BIUSHUS Ha OKPYKAIOITYIO
cpeny;,

e OBJAJCHUE METOJAaMHU CAMOCTOSTEIHHOTO IUIAHUPOBAHUS M TMPOBEACHUS
(Gu3HUECKNX SKCIIEPUMEHTOB, aHAIM3a W HHTEPIPETAIuU WHHOPMAIIHH,
OTIpeIEIICHNS TOCTOBEPHOCTH MOTYYEHHOTO Pe3yJIbTaTa;

e CO3JIaHHE YCJIOBWH /IS Pa3BUTHS YMEHUN MPOCKTHO-MUCCIIEI0BATEIHCKOM,
TBOPYECKOM JEATEIHHOCTH.

Ha wusyuenne ¢usuku (0a30BbI ypOBEHb) HA YPOBHE CpPEAHETO OOILEro
oOpazoBanus oTBoauTcs 136 vacos: B 10 kiacce — 68 yacoB (2 yaca B Helel0), B
11 xkmacce — 68 yacoB (2 yaca B HEJIETIO).

[Ipenmaraemeiii B mporpamMme 10 (GU3HKE TEPEUeHb JTaO0OpaTOPHBIX U
MPAKTUYECKUX palbOT SBISIETCS PEKOMEHJIOBAHHBIM, YYHUTENb [€JaeT BBIOOD
MpoBeNCHHsT JTa0OpPaTOPHBIX pPabOT H OMBITOB € YYETOM HHIAWBHUAYaTbHBIX
0COOEHHOCTEM 00yJaromuXCs.
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COAEPKXAHUE OBYUEHUA
10 KVIACC

Pa3gen 1. ®u3uka 1 MeTOAbI HAYYHOT'O IIO3HAHUS

®usuka — Hayka o npupoae. HayuHble MeTOABI MO3HAHHS OKPYKAKOIIETO
Mupa. Ponb 3xcnepuMenTa U TEOpUH B IPOLIECCE MO3HAHUS TPUPOABL. DKCIIEPUMEHT
B pusuke.

MogenupoBaHue (QpuU3NUECKUX SIBIEHUU U mpoueccoB. HayuHbie THIOTE3HI.
dusnyecKkue 3aKOHbI U TEOpUHU. [ paHUIBI TPUMEHUMOCTU (HU3UYECKUX 3aKOHOB.
[TpuHLMIT COOTBETCTBUA.

Ponp u mecto ¢usuku B GOpMUPOBAHUU COBPEMEHHONW HAYYHOM KapTUHBI
MHPA, B TPAKTUYECKON AEATEIBHOCTH JIIOAEH.

Jlemoncmpayuu

AHasioroBele ¥ 1U(POBBIE H3MEPUTEIbHbIE MNPUOOPHI, KOMIIbIOTEPHBIE
JNATYUKHU.

Pa3nen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe nBUkeHHE. OTHOCUTEIBHOCTh MEXAHUYECKOrO JBHKEHUS.
Cucrema otrcuéra. TpaekTopus.

[lepemerienne, CKOpPOCTh (CpeaHSAs] CKOPOCTb, MTHOBEHHAasi CKOPOCTh) M
YCKOpPEHUE MATEPUAIBbHOW TOYKH, UX NPOEKIMU HA OCU CHUCTEMbl KOOpJHUHAT.
Ciio)xeHue nepemMeneHnil U CII0KEHNE CKOPOCTEM.

PaBHOMEpHOE U PaBHOYCKOpPEHHOE MpsSMOJMHEWHOe nBuxeHue. ['paduku
3aBUCUMOCTH  KOOpDJMHAT, CKOPOCTH, YCKOPEHUsA, NyTH H IEPEMENICHUS
MAaTEPUAJIbHON TOUYKU OT BPEMEHH.

CBobOoaHOE TajieHue. Y CKOpeHHe CBOOOHOTO MaACHUS.

KpuBonuHeitHoe nBukeHue. [[BUKEHNE MaTEPUAIBHON TOYKH IO OKPYKHOCTH
C MOCTOSIHHOM MO MOJYJIK0 CKOPOCTBIO. YTJIOBasi CKOPOCTh, JIMHEWHAsI CKOPOCT.
Ilepuon u wactora ob6pamieHus. LleHTpocTpeMuTenbHOE YCKOPEHHE.

TexHuueckne yCTpOWCTBA U IMPAKTUYECKOE NPUMEHEHHE: CIUJIOMETD,
JIBH>KEHHUE CHAPSJIOB, LIEMTHBIE U PEMEHHBIE MIEPEIAYN.

Jlemoncmpayuu

Mogenbp cucTeMsbl OTCUETA, WUTIOCTPALUMA KHHEMATHYECKUX XAPAKTEPHUCTUK
JBUKECHMUS.

IIpeoOpazoBanue ABMXKEHUM C UCIIOJIB30BAHHUEM MPOCTHIX MEXaHU3MOB.

[Tanenue Ten B BO3AyX€ U B Pa3peKEHHOM MPOCTPAHCTBE.

HaOnronenne nBukeHHWs Tena, OpOILIEHHOTO IMOJ YIJIOM K TOPU3OHTY U

IrOPHU30HTAJIBHO.
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N3mepenue yckopeHusi CBOOOIHOTO MaeHUsI.

Hanpasnenue ckopocTy pu ABMKEHUH MO OKPY>KHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopnvle pabomul

N3yyeHne HEpaBHOMEPHOTO JIBWKEHHS C LEIBIO ONPEACIEHNUS MTHOBEHHOMN
CKOPOCTH.

HccnegoBaHnne COOTHOLICHUST MEXAY IyTAMHU, MPOWIECHHBIMHA TEIOM 3a
MOCJICIOBATENbHBIE PABHBIE MPOMEXKYTKHM BPEMEHU IIPU PABHOYCKOPEHHOM
JIBH>KEHUH C HAYaJbHOW CKOPOCTBIO, PABHOM HYIIIO.

N3yuyenue NBUKEHUS IAPUKA B BA3KON KUIKOCTH.

N3ydenne nBuxkeHus Teia, OPOIIeHHOTO TOPU3OHTAIIBHO.

Tema 2. /lunamuxa

[Ipynuun  otHocutensHOCTH  l'amunes. IlepBeii  3akoH  HprotoHna.
NuepunanbHbie CUCTEMBI OTCYETA.

Macca rena. Cuna. [Ipuniun cynepno3unuu cui. Bropoii 3akon HeroToHa 1t
MaTepuagbHOU TOUKHU. Tpernil 3aKkoH HproTOHA 1151 MatepuanbHBIX TOYEK.

3akoH BcemupHoro taroreHus. Cuima Ttsoxectd. llepas kocmuueckas
CKOPOCTb.

Cwuita ynipyroctu. 3akoH ['yka. Bec Tena.

Tpenue. Buasl Tpenus (okosi, ckoyibxeHus1, kauenust). Cuna tpenusi. Cyxoe
Tpenue. Cuia TpeHHs! CKOJbXEHUS U cuiia TpeHus nokosi. KoadduuueHt tpenus.
Cuna conpOTUBIICHUS MPH IBUKEHUU TEJa B )KUIKOCTH UJIU Ta3e.

[TocTtynarenbHOE U BpalaTeabHOE JBUKEHUE a0COIIOTHO TBEPAOTO Tea.

MoOMEHT CuiIbl OTHOCUTENBHO OcH BpameHusa. [lneqo cuibl. YcnoBus
paBHOBECUSA TBEPIOIO TEJIA.

TexHuueckne yCTpOMCTBA M MPAKTHYECKOE MPUMEHCHUE: MOAIIUITHUKH,
JIBH>KEHHUE UCKYCCTBEHHBIX CITYTHHKOB.

Jlemoncmpayuu

SIBIIeHUE MHEPLIUH.

CpaBHeHHE Macc B3aUMOAECHCTBYIOIIUX TEIL.

Bropou 3akoH HeroToHa.

N3mepenue cu.

CioxxeHue Cui.

3aBUCUMOCTh CUJIBI YIIPYTOCTH OT AeOopMaliui.

HesecomocTte. Bec Tena npu yCKOPEHHOM MOABEME U TTAJICHUM.

CpaBHeHUE CHII TPEHUS MMOKOS, KAUEHUS U CKOJIBKEHUS.

YcnoBus paBHOBECHUs TBEPIOTO Tena. Buabsl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamopnvle pabomul

N3yuenue ABumKEHUS OpyCKa 10 HAKJIOHHOW MJIOCKOCTH.
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UccnenoBanne 3aBUCUMOCTH CUJI YOPYTOCTH, BO3HUKAIOUIUX B MPY>KUHE U
pEe3UHOBOM 00pa3iie, OT Uux aedopmarinm.

UccnenoBanne yclioBuil paBHOBECHS TBEPIOro Tella, HMEIOLIETO0 OCh
BpaIllCHUS.

Tema 3. 3akonvl cOXpaneHus 6 MexaHuKe

NmMnynbc MatepuanbHOM TOYKU (Tena), CUCTEMbl MAaTEPUANIbHBIX TOYEK.
NmMnynbe cuiibl 1 U3MEHEHUE HUMITyJIbCa Tejla. 3aKOH COXPAaHEHUs HMITYJIbCA.
PeaktuBHOE nBUXKEHUE.

Pabora cuiabl. MOIITHOCTD CHUTHI.

Kunerndeckass sHepruss MaTepuaqbHOM TOYKH. Teopema 00 H3MEHEHHH
KWHETUYECKON SHEPTUM.

ITorennuanbHas SHEPIHs. IToreHnnuanpHas SHEPrus yIpyro
nedopMupoBaHHOU NPYykUHBL. [loTeHIIManbHAs YHEPTHS Tesia BOJIMU3U MOBEPXHOCTH
3emMin.

[ToTennuanbHbIE 5 HEMOTEHIINAIbHBIE CHUJIEL. CBs3b paboThI

HEMOTEHUHAIBHBIX CHJI C ©3MEHEHUEM MEXaHUYECKOW SHEPTUH CUCTEMBI TEN. 3AKOH
COXPAaHEHHS] MEXaHUYECKON IHEPTUN.

Yrpyrue u Heynpyrue CTOJIKHOBEHHS.

TexHuueckne yCTpOWCTBA M MPAKTUUECKOE NMPUMEHEHHE: BOIAOMET, KOIED,
MPYXUHHBIN UCTOJIET, IBUKECHUE PAKET.

Jlemoncmpayuu

3aKOH COXpPAHEHHUSI UMITYJIbCA.

PeakTuBHOE NBUKEHHUE.

[lepexoa MOTEHIIMATBHON YHEPTUHN B KHUHETUYECKYIO U OOPATHO.

Yuenuueckuii sxcnepumenm, 1abopamopnvle pabomul

N3ydenne abCOMIOTHO HEYNPYroro yjapa C MOMOIIbI JBYX OJMHAKOBBIX
HUTSIHBIX MasTHUKOB.

UccnenoBanue cBsi3u pabOThI CUJIBI ¢ U3MEHEHHEM MEXaHUYECKOW HHEPruu
TeJIa Ha TPUMEPE PACTSIKEHUSI PE3UHOBOTO KIyTa.

Paznen 3. MoJsiekyasipHas Gpu3nKa 4 TEPMOJAUHAMHUKA

Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUYUECKOU Meopuu

OCHOBHBIE TIOJIOKEHUSI MOJICKYJISIPHO-KUHETUUYECKOW TEOPUHU U UX OIBITHOE
obocHoBanue. bpoyHoBckoe aBmxkenue. [Quddysus. Xapaktep HABUKEHUS U
B3aMMOJECUCTBUSA 4YacTULl BellecTBAa. MoOAENM CTpPOEHUsS Ta30B, XUJIKOCTEU H
TBEPIBIX TEN U 00BSICHEHNE CBOMCTB BEILIECTBA HA OCHOBE 3TUX Mojeneil. Macca u
pa3Mmepsl Mosieky. KonnuectBo Bemectsa. [locTtosiHHas ABoraapo.

TemnoBoe paBHoBecue. Temneparypa u €€ usmepenue. lllkana temmneparyp

Lenbcus.
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Mopens  upeampHOro raza. OCHOBHOE  ypaBHEHHME  MOJEKYJISPHO-
KMHETUYECKOW TEOpUM HACANTbHOTO raza. AOCONIIOTHAs TeMmIepaTypa Kak Mepa
CpeIHEel KWHETHYECKON SHEpPruu TEIUIOBOrO JBMKeHUs dvacTtull raza. lllkana
temneparyp KenbBuna. ['a30Bbie 3akoHBI. YpaBHeHHEe MenaeneeBa—Kianeinpona.
3akoH JlampToHa. M3omporecchl B UACATBHOM Ta3e C MOCTOSIHHBIM KOJUYECTBOM
BemiecTBa. ['paduueckoe mpeACTaBICHHE U3OMPOIECCOB: H30TEpMa, H30X0pa,
nzobapa.

TexHuyeckre yCTpOMCTBA M MPAKTUYECKOE MPUMEHEHHUE: TEPMOMETD,
OapomeTp.

Jlemoncmpayuu

OnbIThl, JOKa3bIBAIOIME MCKPETHOE CTPOEHUE BeElIecTBa, (QoTorpaduu
MOJIEKYJI OPTaHUYECKUX COCIUHEHUM.

OnbITel 0 TU(PGY3UN KUAKOCTEN U Ta30B.

Mopenb OpOyHOBCKOTO JABUXKEHUS.

Mopens onbiTa [lTepHa.

OnbITHI, JTIOKa3bIBAIOIIIHE CYIIIECTBOBAHUE MEKMOJIEKYJISIPHOTO
B3aMMO/ICHCTBUSI.

Mopens, WILTIOCTPUPYIOIIas IPUPO1y AaBIEHUS ra3a Ha CTEHKHU COCY/a.

OnbITh, WUIIOCTPUPYIOIINE YpaBHEHUE COCTOSHMS UJCAIbHOTO rasa,
M30MPOIIECCHI.

Yuenuuecxuii sxcnepumenm, nabopamoptule pabomul

Onpenenenue Macchl BO3JyXa B KJIACCHOW KOMHATE€ Ha OCHOBE HM3MEPEHMUI
00b€Ma KOMHATHI, JaBJIECHUS U TEMIIEpaTypbl BO3AyXa B HEM.

HccnenoBanre 3aBUCUMOCTH MEXIY MapaMeTpaMu COCTOSIHUS Pa3pe:KEHHOTO
rasa.

Tema 2. Ocnoevl mepmoounamuku

TepmonnHamuueckasi cucremMa. BHYTpeHHSsIE SHEpPrusi TEPMOJAMHAMUYECKOU
CUCTEeMBI U cioco0bI €€ n3MeHenus. KonnuecTBo TemioTel u pabota. BHyTpeHHss
SHEPrusi  OJHOATOMHOTO  HJeallbHOro  Ta3a. Buael  Temonepenauu:
TEIUIONPOBOJAHOCTh, KOHBEKIIUS, U3Ty4eHHUE. Y IeJibHasl TeIUIOEMKOCTh BEIlleCTBa.
KonnuecTBo TEMIOTH NpH TEMIoNnepeaye.

[lonarue 00 amgmabaTtHOM mponecce. llepBbIii 3aKOH TEPMOAMHAMUKH.
[IpuMeHeHnue mepBOro 3akoHa TEPMOJMHAMUKH K H3ompoleccaMm. ['paduueckas
UHTepIpeTanus paboThl rasa.

BTopoii 3akon TepMoauHaMuku. HeobpaTUMOCTh ITPOIIECCOB B IPUPOJIE.

TennoBeie  MamwuHbl.  [IpuHUUNBL ~ AEUCTBUST  TEIUJIOBBIX  MAIIMH.
IIpeoOpa3oBanusi SHEPrHUM B TEIJIOBBIX MammuHax. KoaduumeHT moae3Horo
nericTBus TeruioBor MamumHbl. [{ukn KapHo m ero ko3d@uUIMEHT MOJIE3HOTO
JNENUCTBUS. DKOJIOTHYECKUE TPOOTIEMBI TEMI0IHEPTETUKHU.
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TexHudyeckre YCTpOHCTBA M MPAKTUYECKOE TMPUMEHEHUE: JIBUTATElb
BHYTPEHHETO CropaHusi, ObITOBOM XOJOAMIBHUK, KOHAUIIMOHED.

Jlemoncmpayuu

N3MeHeHre BHYTPEHHEW HSHEpPruM Teja MPU COBEPIICHUU PaOOThI: BBUIET
npoOkKM u3 OYTHUIKM TOJ JACHCTBHEM CXKAaTOro BO3Jyxa, HarpeBanue s¢dupa B
JTATyHHOU TpyOKe MyTEM TpeHus (BUICOIEMOHCTPALINS).

N3meHenne BHyTpeHHEN SHEPruu (TeMIlepaTyphbl) Teaa IpH TeIlonepeaaye.

OnbIT 110 a1nabaTHOMY PaCIIUPEHUIO BO3AyXa (OMBIT C BO3YIIIHBIM OTHHBOM ).

Mogenu napoBoil TypOUHBI, IBUTATEIsI BHYTPEHHETO CTOpPaHUs, PEaKTUBHOTO
JIBUTATETIS.

Yuenuueckuii sxcnepumenm, 1abopamopnvle pabomul

N3mepeHne yaenbHON TEMI0EMKOCTH.

Tema 3. Azpecammnsie cocmoanusn eeuecmea. Dazoevie nepexoovt

[TapooGpa3zoBanne u KoHjaeHcauus. Mcmapenue u kureHue. AOCOIIOTHAS U
OTHOCHUTENIbHAsL BJIAXHOCTh BO3Ayxa. HacelllleHHbIH map. YaenbHas TeioTa
napooOpa3oBaHus. 3aBUCUMOCTb TEMIIEPATYPhI KUTICHUSI OT TaBICHUS.

Teépnoe teno. Kpucramnuyeckue u amopdHbie Tena. AHU30TPOIHS CBONCTB
kpuctaiuioB. Kuakue kpuctamiabl. CoBpemeHHble Matepuanbl. [lnaBieHue u
KpUcTaJUTU3anus. Y IenbHas TerioTa miasneHus. CyOaumanus.

VYpaBHeH#HEe TEIIIOBOro OanaHca.

TexHudyeckre yCTpOMCTBAa U MPAKTUYECKOE MPUMEHEHUE: TUTPOMETP H
MICUXPOMETP, KATIOPUMETP, TEXHOJIOTUHU MOJYyUYEHUSI COBPEMEHHBIX MaTEpPHUAIOB, B
TOM YHUCJIE HAHOMATepUaliOB, U HAHOTEXHOJIOTHUHU.

Jlemoncmpayuu

CBoIiCTBa HACKIIICHHBIX TTAPOB.

Kunenuve npu noHW>KEHHOM J1aBJICHUU.

CriocoObI M3MEPEHHUSI BIAKHOCTH.

HaOnronenue HarpeBaHus U IJIaBJICHUS! KPUCTAILNTMYECKOTO BEIIECTRA.

JlemoHCTpanus KpUCTaIUIOB.

Yuenuueckuii sxcnepumenm, 1abopamopnvle pabomul

N3mepenre 0THOCUTENLHON BIIaXKHOCTU BO3AyXa.

Pa3nea 4. JiekTpoauHaMuKa
Tema 1. dnekmpocmamuka
DIIeKTpU3aLHNs TEJI. DJIEKTPUUECKUH 3apa. J[Ba BUa JIEKTPUUECKUX 3apAIOB.
[IpoBOIHMKM,  OHMAJIEKTPUKA W  TMOJYNPOBOJHHKH. 3aKOH  COXPAHEHHUS
AIEKTPUYECKOTO 3apsia.
B3aumopeiictBue 3apsaaoB. 3akoH KymoHa. TodeuHbIN 3IIEKTpUUYECKUN 3apsi.
Onektpuueckoe mnone. Hanpsok€HHOCTh  anexktpudeckoro mnoiis.  [IpuHuun
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CYIIEPIO3ULIMN JIEKTPUUECKUX MOoJieH. JIMHMM HanpsyKEHHOCTU DJIEKTPUUECKOTO
TOJISL.

Pabora cun anekTpocrarudeckoro moss. [lorenmuan. Pa3HocTh MOTEHIIMAIOB.
[IpOoBOIHUKM M AUABIEKTPUKU B BJIEKTPOCTATHUYECKOM MoJie. Juaiexkrtpuueckas
MPOHULIAEMOCTb.

QnekTpoéMKocTh. KoHaeHcaTOp. DIEKTPOEMKOCTH IJIOCKOI0 KOHJIEHCATOpA.
DHEPrus 3apsSKEHHOT0 KOHAEHCATOPA.

TexHuueckne yCTpPOMCTBA M MPAKTUUYECKOE MPUMEHEHHUE: SIECKTPOCKOIL,
AIEKTPOMETP, DJIEKTPOCTATHYECKash 3allluTa, 3a3eMJICHHUE BJIEKTPONpUOOpPOB,
KOHJEHCATOp, KOMUPOBAJIbHBIN ammapar, CTPyHUHBINA PUHTED.

Jlemoncmpayuu

VY CTpOUCTBO ¥ MPUHIMII IEUCTBUS 3JIEKTPOMETPA.

B3auMmopelicTBHE HAIEKTPU30BAHHBIX TEIL.

DIIEKTPUYECKOE TOJIE 3aPSKEHHBIX TEIL.

[IpoBOIHUKM B 3JIEKTPOCTATUYECKOM IOJIE.

DIIEKTPOCTATHYECKAS 3aIIUTA.

JIM3IEKTPUKU B SIIEKTPOCTATUYECKOM TMOJIE.

3aBUCUMOCTh  3JEKTPOEMKOCTH IIOCKOTO KOHAEHCATOpAa OT IUIOLIAIH
IJIACTUH, PACCTOSAHUS MEXAY HUMH U JUAJIEKTPUIECKON MPOHUIIAEMOCTH.

DHEpPrus 3apsKEHHOT0 KOHAEHCATOPA.

Yuenuueckuii sxcnepumenm, n1abopamopnvle pabomul

N3Mepenune 3neKTpoOEMKOCTH KOHAEHCATOPA.

Tema 2. [locmoanunwtii 31ekmpuyeckuii moxk. Toku ¢ paznuunvix cpeoax

DIJIEKTPUYECKHN TOK. YCIOBUS CYIIECTBOBAHUS JJIEKTPUYECKOTO TOKA.
Uctounuku Toka. Cuia Toka. [1I0CTOSIHHBIN TOK.

Hanpsxenne. 3akon OMa 11 y4acTKa LEeTu.

DIJIEKTPUYECKOE CONPOTUBIICHUE. Y AEIbHOE COIMPOTUBIICHUE BEIIECTBA.
[TocnenoBaTenpbHOE, MapaIeIbHOE, CMEIIAHHOE COETMHEHNE TPOBOJHUKOB.

PaGora onekTpuyeckoro Toka. 3akoH Jlxoyns—Jlenna. MomHOCTb
AJIEKTPUYECKOTO TOKA.

DIIEKTPOABIXKYIIIAS CHJIA U BHYTPEHHEE CONPOTUBIICHUE HCTOYHHKA TOKA.
3akon Oma a1 moJaHOM (3aMKHYTO#) 5ekTpudeckoi nenu. KopoTkoe 3aMbikaHue.

DIJIEKTPOHHAs  MPOBOJAUMOCTh  TBEPABIX  METAUIOB.  3aBUCUMOCTH
CONIPOTHUBIICHUS METAJIJIOB OT TeMnepaTypbl. CBEpXIPOBOAUMOCTD.

DIIEKTPUYECKUN TOK B Bakyyme. CBOMCTBA SJIEKTPOHHBIX MTYYKOB.

[TomympoBOIHHKH. CoOcTBeHHas 51 MIPUMECHAS MIPOBOJIUMOCTb
noynpoBoJHUKOB. CBoiicTBa p—n-niepexoaa. [lomynpoBoAHUKOBBIE TPUOOPHI.

DIJIEKTpUYECKH TOK B  pacTBOpax H©  paciuiaBax  3JIEKTPOJUTOB.
DIIEKTPOIUTHYECKAS] AUCCOUNALUS. DIEKTPOIIH3.
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DJIEKTpUYECKHil TOK B razax. CaMOCTOSITENIbHBIA W HECAMOCTOSTEIbHBIN
pa3psa. Monuus. [1ma3ma.

TexHuyeckre yCTpPOMCTBA M MPAKTUYECKOE MPUMEHEHHE: aMIepMETp,
BOJBTMETP, PEOCTaT, HCTOYHUKU TOKA, DIIJIEKTpOHArpeBaTelIbHbIE MNPHUOOPHI,
AIEKTPOOCBETUTENIbHBIE TPUOOPHI, TEPMOMETP CONMPOTUBIICHUS, BAKYYMHBIN U0,
TEPMUCTOPHI U (OTOPE3UCTOPHI, MOTYIIPOBOJHUKOBBIN JAHO/I, TAIbBAHUKA.

Jlemoncmpayuu

N3mepeHure cuiibl TOKa U HaMPSKEHUS.

3aBUCHUMOCTh COMPOTUBIICHUS IUWIMHAPUYECKUX MPOBOJHUKOB OT JIJIUHBI,
TJTONIAY MTOTEPEYHOTO CEUCHUS U MaTEepHAIIa.

CmenanHoe COeIMHEHUE MPOBOIHUKOB.

[Ipssmoe wu3MepeHue dIEeKTpOABWKYIIEH cuibl. KopoTkoe 3aMblkaHue
rajbBaHUYECKOTO 3JIEMEHTA U OLIEHKA BHYTPEHHETO COMPOTUBJICHUSI.

3aBUCHUMOCTH COMPOTUBJICHUSI METAIIJIOB OT TEMIIEPATYPHI.

[TpoBOAMMOCTH 3AEKTPOIUTOB.

HckpoBoii pa3psii U MpOBOAUMOCTD BO3/1yXa.

OIHOCTOPOHHSISI MPOBOJAMMOCTD JTHOJIA.

Yuenuueckuii sxcnepumenm, nabopamopnvle pabomul

N3ydyeHne cMemanHoro COeIMHEHNS PE3UCTOPOB.

N3mepenune 37eKTPOABUKYILEH CUJIbI MCTOYHMKA TOKAa M €ro BHYTPEHHETO
COMPOTUBJICHUS.

Habnronenne snexkrponusa.

MexnpeaMeTHble CBSI3H

N3yuenne kypca ¢usuku 6a30Boro ypoBHs B 10 kiacce OCyIIECTBISIETCS C
YYETOM COAEPKATENBHBIX MEKIPEAMETHBIX CBSI3ed C KypcaMH MaTeMaTHKH,
OMOJIOTUU, XUMUH, Teorpaduu U TEXHOJIOTHUH.

Mesxcnpeomemnvie nonsamusi, CBSI3aHHbIE C U3YYEHHEM METOJIOB HAYYHOIO
MO3HAHUS: SIBIICHHE, HAay4yHbIM (akT, rumore3a, Quanueckas BeIWYWHA, 3aKOH,
Teopusi, HaOII0/IEHHE, SKCIIEPUMEHT, MOJIETMPOBAHUE, MOJIETb, U3MEPEHUE.

Mamemamuxa: pelleHHEe CUCTEMbl ypaBHEHUM, JWHEWHasd (yHKIMS,
napaboiia, runep0oia, ux rpadUkd U CBOWCTBA, TPUTOHOMETPHUUECKUE (YHKITUU:
CHUHYC, KOCUHYC, TAHT€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOKIAECTBO,
BEKTOPBI U UX MPOCKIIUHA HA OCU KOOPJMHAT, CJI0KEHUE BEKTOPOB.

buonocusn: mexanmdyeckoe ABWIKEHHE B XKUBOU mpupone, auddysus, ocmoc,
TEII000MEH >KUBBIX OPraHW3MOB (BUABI TEIUIONEpPEIaun, TEIIOBOE PaBHOBECHE),
AIEKTPUUYECKUE SIBJICHUS B )KUBOU MPUPOJIE.

Xumus: TUCKPETHOE CTPOCHUE BEIIECTBA, CTPOEHUE aTOMOB U MOJIEKYJI, MOJIb
BEIIECTBA, MOJISIPHASL MACCA, TEIJIOBBIE CBOMCTBA TBEPABIX TEJI, KUJKOCTEN U Ta30B,
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AJIEKTPUYECKUE  CBOMCTBA  METAJUIOB,  JJIEKTPOJUTHYECKAs  JUCCOLMALMS,
rajbBaHUKA.

l'eoepaghus: BnaxHOCTh BO3AyXa, BETPHI, 0ApOMETP, TEPMOMETP.

Texnonoeus: npeoOpa3zoBaHUE JBUXEHUU C HUCIMOJIB30BAHUEM MEXAHU3MOB,
YYET TpPEHHUS B TEXHUKE, MOAUIMIIHUKYN, HUCIOJIb30BAHUE 3aKOHA COXPAHEHHS
UMITyJIbca B TEXHHUKE (pakera, BOJAOMET W JIpyTHe), ABUTATEIb BHYTPEHHETO
cropanusi, maponasi TypOuHa, ObITOBON XOJIOJUIBHUK, KOHIUIIMOHEP, TEXHOJIOTUU
MOJYYEHUS] COBPEMEHHBIX MATEPUAIIOB, B TOM YHUCIEC HAHOMATEPHAIOB, U
HAHOTEXHOJIOTUHU, DJIEKTPOCTATUYECKasl 3allluTa, 3a3€MJICHHE >JEKTPONpPUOOpOB,
KCEPOKC, CTpYHHBIN MIPUHTED, AJIEKTPOHATrPEBATEIIbHBIE puOOpHI,
AIEKTPOOCBETUTENbHBIEC TPUOOPHI, TAIbBAHUKA.

11 KVIACC

Pa3nea 4. JiekTpoauHaMuKa

Tema 3. Macnummnoe none. InNeKmpoMazHUMHAA UHOYKUUSA

[ToctostHHBIE MarHuThL. B3anmoaencTBue NOCTOSHHBIX MATHUTOB. MarHutTHoe
nosne. Bektop maruutHoM nHaykimu. [[puHInn cyneprno3suuy MarHUTHRIX HOJIEH.
JIlunuu MarHuTHOW WHAYKUUU. KapTuHa JMHUNA MarHUTHOW WHIYKIHMM TOJs
MOCTOSHHBIX MAarHUTOB.

MarautHOE T10J€ TPOBOJHMKA C TOKOM. KapTmHa IHMHUNA WHAYKIWA
MAarHUTHOTO TOJS JUJIMHHOTO MPSIMOrO MPOBOJHHUKA M 3aMKHYTOT'O KOJIBLIEBOTO
MPOBOJIHMKA, KaTYIIKX ¢ TOKOM. OnbIT Dpcrena. BzanmoaencrBue mpoBOJHUKOB C
TOKOM.

Cwita Amnepa, €€ MOAYJIb U HallpaBJICHUE.

Cuna Jlopenua, €€ MOIy/Ib U HaIlpaBJICHUE. [|BUKEHHUE 3apPSKEHHON YaCTUIIBI
B OJTHOPOJTHOM MarHUTHOM mnoJie. Pabota cumsl Jlopenna.

SlBnenue anekTpoMarHuTHOM WHAyKuuh. [lOTOK BEkTOpa MAarHUTHOU
WHAYKOAHW. OJIEKTPOABMXKYIIAS CWiIa HWHAYKIHH. 3aKOH 3JIEKTPOMArHUTHOU
nHaykuuu Papanes.

BuxpeBoe nsnexkTpuueckoe IMoje. DIEKTPOABMKYINAS CHJIA WHAYKIAH B
MIPOBOJIHUKE, IBUKYIIEMCS MTOCTYIATENBHO B OJJTHOPOJHOM MarHUTHOM MOJIE.

[Ipasuno Jlenna.

NuaykTUBHOCTB. SIBIEHME CAMOMHIYKUMH. OJIEKTPOABIKYIAs Cuia
CaMOMHIYKIIUU.

DHEPrusi MArHUTHOTO MOJISI KATYIIKHA C TOKOM.

DIIEKTPOMATrHUTHOE TOJIE.

TexHuueckne yCTpPOMCTBA W MPAKTUYECKOE TMPUMEHEHUE: TMOCTOSHHbBIC
MArHUThl, BJEKTPOMATHUTBI, JJIEKTPOJBUTATENb, YCKOPUTEIH HJIEMEHTAPHBIX
YaCTHI], UHIYKIIMOHHAS MI€Yb.
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Jlemoncmpayuu

OnsIT Dpcrena.

OTKJIOHEHHE IEKTPOHHOTO ITyYKa MAarHUTHBIM TTOJIEM.

JIvHUYM MHIYKIMA MAarHUTHOTO TTOJIS.

B3aumopeiicTBre IByX NPOBOAHUKOB C TOKOM.

Cuna AMmnepa.

JeiictBue cuibl JIopeHIia Ha MOHBI AJICKTPOJIUTA.

SIBneHnEe 3MEKTPOMAarHUTHOM MHIYKIWH.

[IpaBuno Jlenua.

3aBUCUMOCTD JJIEKTPOJBUAKYIIEH CHIIBI MHAYKIHUH OT CKOPOCTH M3MEHEHUS
MarHuTHOTO MOTOKA.

SIBneHne caMOMHIYKIWH.

Yuenuuecxuii sxcnepumenm, nabopamoptule pabomul

N3ydyeHne MarHuTHOTO MOJIs KaTYIIKU C TOKOM.

HccnenoBanne AeiCTBUS NOCTOSSHHOTO MarHUTa Ha PaMKy C TOKOM.

UccnenoBanue siBIEHUS 3JIEKTPOMATHUTHON UHAYKIHH.

Paznen 5. KoJsieOanust 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoMazHUmMHbIE KOJ1€OAHUA

Konebarenbnast  cuctema. CBOOOJHBIE  MEXaHMYECKHE  KoOJieOaHWS.
Mapmonnueckue konebanus. Ilepuon, yactora, amrunTyna u (aza KojaeOaHUU.
[IpyuHHBIN MasATHUK. MareMaTH4eCKUN MasATHUK. YPaBHEHHE TapMOHUYECKUX
konebanuii. [IpeBpalieHre 3HEPTUM TPU TAPMOHUYECKUX KOJICOAHUSX.

Konebarenbubiit koHTYp. CBOOOAHBIE BJIEKTPOMAarHUTHBIE KOJEOaHUS B
UJeaqbHOM KOJIEOATeIbHOM KOHType. AHAJIOTUsl MEXIYy MEXaHUYECKUMHU U
ANEKTPOMArHUTHBIMU KoJjieOanusimu. @Popmyna TomcoHa. 3akoH COXpaHEHUS
SHEPIr'uu B UJICaIbHOM K0JIeOATeIbHOM KOHTYPE.

[IpencraBnenne o 3aTyxaromux KojieOaHusX. BeiHYK/I€HHbIE MEXaHUYECKHE
koJnie0anusi. Pezonanc. BeiHyX/I€HHBIE 3JIEKTPOMArHUTHBIE KOJIEOAHUSI.

ITepemennsbiii  TOK. CHUHYCOMIANBHBIM MEPEMEHHBIM TOK. MOIIHOCTH
MEPEMEHHOTO TOKA. AMIUIMTYJHOE W JCHUCTBYIOIIEE 3HAYEHUE CHIIBI TOKA H
HaNpPSKEHHUS.

Tpancdopmartop. IlpousBoacTBo, nmepegada U MOTPEOICHUE IIEKTPUIECKOU
SHEpPrUH. JKOJIOTUYECKHE PUCKHU IPU MPOU3BOJACTBE 3JIEKTpodHepruu. KymnpTypa
WCMOJIb30BAHUS 3JIEKTPOIHEPTUU B TOBCETHEBHOM KU3HMU.

TexHuueckne yCTpONCTBA W NPAKTUYECKOE IMPUMEHEHHE: SIICKTPUUYECKUN
3BOHOK, T€HEPATOP NEPEMEHHOIO TOKA, IMHUU AJIEKTpONepeaay.

Jlemoncmpayuu

UccnenoBanne mnapaMeTpoB KoJieOATENIbHOW CHUCTEMbI (MIPYKUHHBIN WU
MaTeMaTUYECKHUI MasTHUK).
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HaOnronenue 3aryxaromux KojieOaHui.

HccnenoBanue CBOMCTB BBIHYKIECHHBIX KOJIEOAHMIA.

Habnronenne pezonanca.

CB0OOIHBIE AIEKTPOMATrHUTHBIE KOJIEOaHNs.

OcuunorpaMmbl (3aBUCUMOCTH CHJIBI TOKA M HANPSKEHUS OT BPEMEHU) ISl
AIEKTPOMArHUTHBIX KOJIEOaHUH.

Pe3onanc mnpu MOCIENOBATENIBHOM COEAMHEHUM PE3UCTOpa, KATYIIKHU
MHyKTUBHOCTHU U KOHJIEHCATOpA.

Mopnens TUHUHA JIEKTPONEPEIAUH.

Yuenuueckuii sxcnepumenm, nabopamopnvle pabomul

UccnenoBanne 3aBUCUMOCTH TEepUOJa MAJIbIX KOJieOaHUM Tpy3a HA HUTH OT
JUTMHBI HUTU U MaccChl Ipy3a.

HccnenoBanne nepeMeHHOTO TOKa B LIETIH U3 MOCIIEI0BATEIBHO COSUHEHHBIX
KOHJIEHCATOpA, KATYLIKU U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmMpOMAZHUNHbBLE 60TIHbL

MexaHnuueckue BOJHBI, ycioBUsi pacmpoctpanenus. llepumoa. CxopocTb
pacrpocTpaHeHus U JyiMHA BoJiHBL. [lomepeuHble W MOPOJOJBHBIE BOJHBI.
Nurepdepenius u qudpaxiys MeEXaHUIECKUX BOJIH.

3Byk. CkopocTh 3ByKa. [ poMkocTh 3ByKa. BeicoTa ToHa. TeMOp 3ByKa.

DONEeKTPOMArHUTHBIE BOJHBI. Y CJIOBUS U3IYYEHUS JIEKTPOMArHUTHBIX BOJIH.
B3aumuas opuenranusa BektopoB E, B, V B anektpoMmarautHoli BosiHe. CBOMCTBA
AJIEKTPOMArHUTHBIX BOJIH: OTpaXeHUE, MpesIoMJIeHUE, Toysipu3anus, Tudpaxuus,
unrepdepenius. CKOpocTh 3JIEKTPOMArHUTHBIX BOJIH.

[Ixana >MEeKTPOMArHUTHBIX BOJIH. [IpuMeHeHue 3JeKTPOMarHUTHBIX BOJH B
TEXHUKE U OBITY.

[IpuHLIMTIBI paguoCBsI3U U TeneBuAeHus. Paqnonokanus.

DIEeKTPOMArHUTHOE 3arpsI3HEHUE OKPYKAIOLIEH CPEIbI.

TexHudyeckre yCTpPOMCTBA M MPAKTHUYECKOE MPUMEHEHUE: MY3bIKaJIbHBIC
MHCTPYMEHTHI, YJIbTPAa3BYKOBasi JUArHOCTUKA B TEXHUKE M MEAUIMHE, pajap,
paauonpuEMHHUK, TeJIEBU30p, aHTeHHA, TenedoH, CBY-meusn.

Jlemoncmpayuu

OO6pazoBanue u pacIpOCTPAaHEHUE MOTIEPEUHBIX U MPOIOJIBHBIX BOJIH.

Koneobmromeecs Teno Kak HICTOYHHUK 3BYKa.

HaOnronenue oTpaskeHus U MPEJIOMIICHHS] MEXaHUYECKUX BOJIH.

Habntonenune nntepdepeHnu u Audpakiinu MEXaHUUEeCKUX BOJIH.

3BYKOBOW pE30HAHC.

HaOnronenune cBsI3M TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIMTYJIOH H
4acTOTOM KOJeOaHU.
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HccnenoBanue CBOMCTB 3JIEKTPOMArHUTHBIX BOJIH: OTPaKEHHE, IPEJIOMIICHUE,
nossipusanus, Audpakius, uHTephepeHIus.

Tema 3. Onmuka

I'eomeTrpuueckass ontuka. I[IpsimonuHeliHOE pacnpocTpaHEHUE CBETa B
OJHOPOJIHOM cpene. JIyd cBera. TOUeUHBIN HCTOUHUK CBETA.

OTtpaxeHue cBeTa. 3aKOHBI OTpakeHUs cBeTa. [locTpoeHue n300pakeHuil B
IIJIOCKOM 3€pKaje.

[Ipenomienue cBeTa. 3aKOHBI IPEIOMIICHUS CBeTa. AOCOTIOTHBIN MOKa3aTeNb
npenomiieHusi. IlonHoe BHyTpeHHee oTpaxeHue. [lpenenapHbIi yroa MOJHOTO
BHYTPEHHETO OTPaKECHUSI.

HNucniepcus cBeta. CioxHBIN cocTaB 6enoro ceera. L[Ber.

Coluparoire u paccenBaroine JUH3bl. ToHKas TuH3a. DOKYCHOE PaCCTOSIHUE
U ONTUYECKasi Cujia TOHKOW JMH3KI. [locTpoeHne n3obpaxkeHui B cOOMparOMNX U
pacceuBaromux JuH3ax. Dopmyiia TOHKOU JIMH3BI. Y BEIUYEHUE, JaBAEMOE JTUH30M.

[Ipenens TPUMEHUMOCTH TEOMETPAUECKON ONITUKH.

BonnoBass ontuka. Wurtepdepenuuss cBeta. KorepeHTHblE HCTOYHUKH.
VYcnoBus HaOMOAEHUS MAaKCUMYMOB M MHUHUMYMOB B HWHTEp(EpPEHIIMOHHOU
KapTHHE OT JIBYX CUH(a3HBIX KOTEPEHTHBIX HCTOUHUKOB.

Hudpaknus cBera. JudpakuuonHas pemérka. YcIoBUE HaOIIOIEHUS
[JIABHBIX ~MaKCUMyMOB TIpM  NAaJE€HUU MOHOXPOMATHYECKOrO0 CBETa Ha
TU(PaKIUOHHYIO PEIIETKY.

[Tonsipusanus csera.

TexHuyeckre yCTpOWCTBA M NPAKTUUECKOE MPUMEHEHHUE: OYKH, JyIa,
dboToanmnapaT, MNPOEKIMOHHBIM ammapar, MHKPOCKOI, TEeJIeCKOM, BOJOKOHHAas
ONTHKA, TU(PpaKIMOHHAS PEIIETKA, TOJISPOUSI.

Jlemoncmpayuu

[IpssMonuHeiiHOEe pacnpocTpaHEHUE, OTPAKEHUE U MPEIOMIICHUE CBETA.
Onrtuueckue npudopsI.

[TonHoe BHYyTpeHHEE OTpakeHue. Mojienb CBETOBOA.

UccnenoBanne cBOMCTB N300pakeHUM B TMH3aX.

Monenun MUKPOCKOIa, TEJIECKOTA.

Hab6nronenne narepdepeHnm cpeTa.

Habmronenne nudpakunu cBeTa.

Habnronenne qucrepcuu cBeTa.

[Tonydenue cnekTpa ¢ MOMOUIBIO TPU3MBL.

[Tonydenue cnekTpa ¢ MOMOIIBI0 AUPPAKIIMOHHON PEIIETKU.

Habnronenne monsipuzaiiuy cBeTa.

Yuenuueckuii sxcnepumenm, 1abopamopnvle pabomul

N3mepenune nokazaresns npeaoMIeHUs CTeKIa.
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UccnenoBanne cBONCTB N300pakeHUMN B TMH3aX.
Habnronenne aucrepcuu cBeTa.

Pa3pnesn 6. OCHOBBI CrIeNIUAIBLHON TEOPUU OTHOCUTEIbHOCTH
['panuLIBI IPUMEHUMOCTH KJIACCUYECKON MeXaHUKU. [locTynaTel criermanbHOM
TEOPUH OTHOCHUTEIBHOCTH: MHBAPHUAHTHOCTh MOJYJIA CKOPOCTH CBETA B BaKyyME,
NPUHIMI OTHOCUTEJIBHOCTH DUHIIITEHHA.

OTHOCUTETBLHOCTh OJHOBPEMEHHOCTH. 3aMEIJICHUE BPEMEHH U COKpAIllCHUE
JUTAHEL.

DHEPrusl U UMIYJIbC PEIATUBUCTCKON YaCTHULIBI.

CBsA3b MACChI C SHEPTUEN U UMITYJIbCOM PEJISITUBUCTCKOM YaCTHUIIbl. DHEPrus
MTOKOSI.

Paznen 7. KBantoBas ¢puszuka
Tema 1. dnemenmovt KGAHMOBOU ONMUKU
®otonbl. Dopmyina [lnanka cBsa3u s3HEeprun PoTOHA C €ro YaCTOTON. DHEPrUs
Y UMITYJIbC (POTOHA.
OtkpeiTue u uccnenopanue horodrpdexra. OnbiThl A. I'. CtonmeroBa. 3aKOHBI
dboroaddexra. YpaBuenue DitHmreitHa s Gpotoaddexra. «KpacHas rpanunar»

dhotorddexra.

JlaBnenue ceeta. OnwiThl [1. H. JIleGenena.

XUMHUYECKOE IEMCTBUE CBETA.

TexHuyeckre yCTpOWCTBA M NPAKTUUECKOE MpPUMEHEHUe: (HOTOIIEMEHT,
(dboTomaTumK, coHeUHas OaTapesi, CBETOIUO.

Jlemoncmpayuu

®oT0o3(PdeKT HA yCTAaHOBKE C IIMHKOBOM IJIACTUHOM.

NccnenoBanue 3akoHOB BHENTHETO (hoTod(deKTa.

Cseronuo.

Conuneunas Oartapes.

Tema 2. Cmpoenue amoma

Mogaens atoma Tomcona. OmnbiTel Pesepdopra mo paccesHuio o -4acTHII.
[Lnanerapnas mopens aroma. Iloctymarel bopa. M3nyuenune wu mnormoumieHue
(OTOHOB MpU TEpPexojie aToMa C OJHOTO YPOBHS JIHEPrUM Ha Apyro. Bumasl
criekTpoB. CIIEKTp ypPOBHEM SHEPTUU aTOMA BOAOPO/IA.

BosnoBbIe cBolicTBa yactull. Bonnsl ne bpoitnsa. KopmyckynsipHO-BOTHOBOM
Iyanau3M.

CnoHTaHHOE U BBIHYKJICHHOE U3IIyYCHHUE.

TexHudyeckre yCTpONCTBA U MPAKTUYECKOE MPUMEHEHHUE: CIEKTPaIbHBIM
aHanu3 (CIEeKTPOCKOIT), JIa3ep, KBAHTOBBIN KOMIIBIOTED.

Jlemoncmpayuu
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Mogens onbiTa Pesepdopaa.

Onpenenenue IIMHBI BOJIHBI JIa3epa.

HaOnronenue nuHeNYaThIX CIEKTPOB U3TyUCHUSI.

Jlazep.

Yuenuueckuii sxcnepumenm, n1abopamopnvle pabomul

HaOnronenue nuHeRyaToro crekTpa.

Tema 3. Amomnoe a0po

DKCNEPUMEHTBI, JOKA3bIBAIOIINAE CIO0XKHOCTh CTpoeHUs sapa. OTKpbITHE
paguoakTuBHOCTU. OnbITH Pe3epdopaa o onpeaeneHunio cocraBa paguoakTUBHOTO
m3nyuenus.  CpoiictBa  anbda-, Oera-, ramMma-uzinydeHus.  BuusiHue
PaIUOAaKTUBHOCTH HA )KUBBIE OPTaHU3MBI.

OTtkpbiTHE TIpoTOHA W HeWTpoHa. HykionHas monens snpa ['eitzenOepra—
NBanenko. 3apsan aapa. MaccoBoe uncino sapa. M30tormnst.

Anbda-pacnaz. DNEKTPOHHBIH M MO3UTPOHHBIM Oera-pacman. ["amma-
n3Iy4dyeHue. 3aKOH paAu0aKTUBHOTO pacnaja.

DHeprus CBsI3U HYKJIOHOB B sifipe. SAnepHblie cuibl. [edext maccsl sapa.

Slnepnblie peakuuu. /leneHne u CUHTES AAED.

Snepupiii peaktop. TepmosimepHbiid cuHTe3. [IpoOGaeMbl W TEPCHIEKTUBHI
AIEPHON IHEPIETUKU. DKOJIOTMUECKUE ACTIEKTHI SIAEPHON SHEPTETHKH.

DJieMeHTapHbIe YacTULbl. OTKPBITHE MO3UTPOHA.

Metoabl HAOMIOACHUS U PETUCTPAIIUU FJIEMEHTAPHBIX YaCTHII.

dyHaamMeHTalbHbIe B3auMOoJiecTBUs. EquHCTBO pusnueckoil KapTUHBI MUpA.

TexHUYeCKHne yCTpOMCTBA U MPAKTUYECKOE IMTPUMEHEHHUE: NO3UMETP, Kamepa
Bunbcona, siaepHbliil peakTop, aToMHast 6oM0a.

Jlemoncmpayuu

CYE€TUMK HOHU3UPYIOIINUX YACTHII.

Yuenuueckuii sxcnepumenm, nabopamopnvle pabomul

UccnenoBanne TpekoB yacTull (110 TOTOBBIM (poTorpadusm).

Paznen 8. JDieMmeHTBI ACTPOHOMUM U ACTPOPUIUKHU

Dtanel pa3BUTHUS aCTpoHOMUU. [[puKiiagHOE 1 MUPOBO33PEHUECKOE 3HAUECHUE
ACTPOHOMHH.

Bun 3Bé3mHoro neba. Co3Besnusi, spKUe 3BE3MbI, TUIAHETHI, UX BHUIWMOE
JBH)KEHUE.

CosiHeuHas cucrema.

Connne. ConHeuHas akTUBHOCTb. Mcrounwk sHeprun ConHila W 3BE3N.
3BE31bI, X OCHOBHBIC XapaKTEPUCTHUKHU. [[narpamma «CHEKTpajbHbIM KiIacc —
CBETUMOCTBY». 3BE31bl TJIABHOM IMOCIEIOBATEIbHOCTH. 3aBUCHMOCTh «Macca —
CBETUMOCTBY» ISl 3BE3] TJIABHOW NOCJIENOBATEIBHOCTH. BHYTpEeHHEE CTpOEHHE
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3B€3/1. COBpEMEHHBIE MPEJCTABICHUS O MPOUCXOXKIACHUN U 3BoJironMK CoyHIIA U
3BE3/. DTambl )KU3HU 3BE3.

Mneunsiii Ilyte — Hama [Nanaktuka. Ilonoxxenne m nBuxenue CoaHna B
lNanaktuke. Tunsl ramaktuk. PaguoranakTukyu U kBasapbl. YEpHBIE OBIPHI B Apax
rajJaKTHUK.

Bcenennas. Pacimupenue Beenennoit. 3akon Xa66ma. Pazoeranue rajakTuk.
Teopus bonbuioro B3peiBa. PemmkroBoe usiydyeHue.

MacmrabHas crpykrypa Beenennoid. MeraranakTuka.

Hepeménnbie npo6aeMbl aCTpPOHOMUH.

Yuenuueckue nabniooenus

HaOnronenusi HeBOOPYKEHHBIM TJIa30M C HMCHOJb30BAHUEM KOMIIBIOTEPHBIX
MPUJIOKEHUHN ISl ONPEe/IeNIeHNs] TIOJIOXKEHUSI HEOECHBIX O0OBEKTOB HAa KOHKPETHYIO
JaTy: OCHOBHBIE cO3Be3aus CeBEPHOIO MOJIYIIAPUS U SIPKUE 3BE3/bI.

Hab6nronenus B teneckon JlyHsl, minanet, Mieunoro Ilytu.

O0o0mamwiee NOBTOPeHUE

Ponp ¢Qusuku u acTpoHOMHUH B IKOHOMHUYECKOM, TEXHOJIOTHYECKOMH,
COIIMATILHOM M 3TUYECKOU chepax NesaTeIbHOCTH YeI0BEKA, POJIb U MECTO (PU3UKU U
aACTPOHOMHH B COBPEMEHHOU Hay4yHOU KapTHUHE MHUPaA, POJib (U3UUECKON TEOPUH B
dhopmMupoBaHUM TIPEACTaBICHUN O (U3NYECKON KapTUHE MUPA, MECTO (HU3UUECKON
KapTUHBI MHpa B OOIIEM psly COBPEMEHHBIX  €CTECTBEHHO-HAayUYHBIX
MPEICTaBJICHUHN O IPUPO/IE.

MesknpeaMeTHbIE CBSI3H

N3yuenne kypca ¢usuku 6a30Boro ypoBHs B 11 kiacce oCyIIeCTBISIETCS C
YYETOM COAEPKATEIBbHBIX MEKIPEAMETHBIX CBA3€M C KypcamMM MaTE€MAaTHKH,
OMOJIOTUU, XUMUH, Teorpaduul U TEXHOJIOTHUH.

Meowxcnpeomemnvie nonsimusi, CBI3aHHBIE C M3YYEHHEM METOJOB HAYYHOIO
MO3HAHUS: SIBIICHHE, Hay4yHbIM (akT, rumore3a, Quanueckas BeIUYWHA, 3aKOH,
Teopusi, HaOII0/IEHHE, SKCIIEPUMEHT, MOJIETMPOBAHUE, MOJIETb, U3MEPEHUE.

Mamemamuxa: penmieHHEe CHCTEMBl YpPABHEHUH, TPUTOHOMETPUUYECKUE
(YHKIIUU: CUHYC, KOCUHYC, TAHT'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXJIECTBO, BEKTOPBl U MX MPOEKIHUH HA OCH KOOPJWHAT, CIIOKECHUE BEKTOPOB,
MPOU3BOJIHBIC JJIEMEHTAPHBIX (YHKIUMN, NpPU3HAKU TMOJIO00US TPEYroJbHUKOB,
onpeesieHne MIOMAaU MIOCKUX GUryp u o0bEMa Tel.

buonocusn: »nextpuyeckue SBICHUS B KUBOW MpUPOJE, KoyieOaTelbHbIC
JIBVOKEHUSI B )KMBOW MPUPOJIE, ONTUYECKUE SIBIICHUS B KUBOUW MPUPOJE, TEHCTBUE
paanauy Ha )KUBbIE OPTraHU3MBI.

Xumus: CTpPOCHHE aTOMOB U MOJIEKYJI, KPUCTAJUIMYECKAsE CTPYKTypa TBEPIBIX
TeJ, MEXaHU3MbI 00pa30BaHUsl KPUCTALINYECKON pelIETKU, CIEKTPAIbHBINA aHAIIN3.
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l'eocpaghusi:  marHuTHBIE TIONIOCA 3€MJIM, 3aJIEKM MarHUTHBIX Py,
(dhoTochEMKa 3eMHOM MMOBEPXHOCTH, MPEJCKA3aHUE 3EMIICTPSCEHUIA.

Texnonoeua: JHMHUM DIEKTpONEpenad, TIEHEpaTop IEPEMEHHOIO TOKa,
AJIEKTPOJIBUTATENb, WHAYKIHOHHASA I[1€4b, pajaap, PaguoONpUEMHUK, TEJIEBHU30D,
anTteHHa, tenedon, CBU-meub, MpPOEKIIMOHHBIN ammapaT, BOJIOKOHHAs OITHKA,
CoJIHeUHas OaTapes.
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IINTAHUPYEMBIE PE3YJbBTATBI OCBOEHHUA IPOI'PAMMBLI 110
OU3UKE HA YPOBHE CPEJHEI'O OBHIETI'O OBPA3OBAHUA

OcBoenne yudeOHOro mpeamera «®Du3nka» Ha YpOBHE CpeaHEro oOIIero
oOpa3zoBaHus (0a30BbI YPOBEHB) JAOJKHO OOECIEUUTHh JTOCTHXKEHHE CIIETYIOIINX
JUYHOCTHBIX, METAIPEAMETHBIX U TIPEIMETHBIX 00pa30BaTEIbHBIX PE3yIbTATOB.

JIMHHOCTHBIE PE3YJIBTATHBI

JInyHOCTHBIE PE3YyJbTAThl OCBOCHUSI yUeOHOro npeamMera «Pu3nKa» TOTKHBI
OTpaXaTb TOTOBHOCTh M CIIOCOOHOCTh OOYYarolmMUXCS PYKOBOJCTBOBATHCS
c(hOpMUPOBAHHOW BHYTPEHHEH TMO3UIMEH JIMYHOCTU, CHUCTEMOM IIEHHOCTHBIX
OpUEHTAIlM{, TIO3UTUBHBIX BHYTPEHHHX  yOEXKIEHHH, COOTBETCTBYIOIIUX
TPAIUIIMOHHBIM I[EHHOCTSIM POCCHUCKOTO OOIECTBa, paCIIMPEHUE >KU3HEHHOTO
ONBITa U OMbITA ACATEIBHOCTHA B MPOIECCE peaanu3aliid OCHOBHBIX HAIlpaBICHUN
BOCITUTATEJIbHOM JIESITEIbHOCTH, B TOM YHUCJIE B YACTH:

1) rpaskaIaHCKOro BOCIIMTAHUA:

c(hOpMUPOBAHHOCTh TPAKJAHCKON MO3ULIMHU 00YUAIOIIETOCsd KaK aKTUBHOTO U
OTBETCTBEHHOTO YJIeHa POCCUHCKOTO OOIIECTBA;

MPUHATHE  TPAJULIMOHHBIX  OOIIEYETOBEYECKHX T'yMaHUCTUUECKUX U
JTEMOKPATUUECKUX IIEHHOCTEH;

FOTOBHOCTh BECTH COBMECTHYIO JESTEIBHOCTh B MHTEpPECAX TPaxJaHCKOIO
o0l11ecTBa, y4acTBOBaTh B CAMOYIIPABJICHUHU B 00pa30BaTEIbHON OpraHU3aIlNY;

YMEHUE B3aUMOJEHCTBOBATH C COLMAIbHBIMA MHCTUTYTaMHA B COOTBETCTBHHU C
ux QYHKIUSMHA U HA3HAYCHHUEM;

FOTOBHOCTh K TYMaHUTAPHOW U BOJIOHTEPCKOU NESATEIBHOCTH;

2) IaTPHOTUYECKOT0 BOCIIMTAHUSA:

c(hOopMHUPOBAHHOCTH POCCUNCKOMN TPk IaHCKON HACHTUYHOCTH, MATPUOTHU3MA;

LIEHHOCTHOE OTHOIIEHHWE K TOCYJIapCTBEHHBIM CHMBOJIAM, JOCTHKECHUSIM
POCCUNCKUX YUEHBIX B 00J1aCTU (PU3UKU U TEXHUKHU;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHHUSA:

c(hopMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO MTOBEACHUS;

CIIOCOOHOCTh OIIEHUBATh CHUTYAIMI0O U TMPUHUMATh OCO3HAHHBIE PEIICHHUS,
OPUEHTHUPYACh Ha MOPAIIbHO-HPABCTBEHHBIE HOPMBI M IIEHHOCTH, B TOM YHUCIIC B
NESITEIIbHOCTU YYEHOI0;

OCO3HAHUE JIMYHOTO BKJIaJa B MOCTPOCHUE YCTOMUUBOTO Oy IyIIErO;

4) 3¢TeTU4eCKOTr0 BOCIIUTAHMS S

ACTETUYECKOE OTHOLIEHHE K MUPY, BKIIKOYasl 3CTETUKY HAYYHOTO TBOPYECTBA,
MpUCyIero Gu3nyecKkoil HaykKe;

5) Tpy10BOr0 BOCIIMTAHMS:

LokymeHT co3aaH B anekTpoHHown chopme. Ne 50 ot 01.09.2023. UcnonHutens: MHuatynnuH B.X. r'3ﬂEHTPOHHbIﬁ
CrpaHunua 21 3 36. CTpanuua cosaara: 01.09.2023 13:44 =¥ TATAPCTAH



HWHTEpEC K pa3auyHbIM cdepaMm mpodheCCHOHATBHON AEeATeIbHOCTH, B TOM
YUCJIE CBA3aHHBIM C (PU3UKON U TEXHUKOW, YMEHHUE COBEPIIIATH OCO3HAHHBIN BHIOOD
Oynyuieit mpodeccun U peanu30BbIBaTh COOCTBEHHBIC JKM3HEHHbBIE ILJIAHbL;

TOTOBHOCTh M CITOCOOHOCTHh K 0Opa3OBaHUIO U CaMOOOpa30BaHUIO B 00JACTH
(bU3UKU Ha TIPOTSIKEHUHU BCEH KU3HU,

6) 3K0JIOrM4eCKOro BOCIMTAHMS:

c(hOpMUPOBAHHOCTh SKOJIOTUYECKOW KYJIbTYphl, OCO3HAaHHE TJI00AIBHOTO
XapakTepa SKOJIOTHYECKUX MPoOIeM;

IJIAHUPOBAHHUE U OCYUIECTBIIEHUE IEMCTBUI B OKPYKAIOIIEH CpeJie Ha OCHOBE
3HAHHUS LEJed YCTOMUYMBOIO Pa3BUTHUS YEIIOBEYECTBA;

pacliupeHue OmbITa ACATEIHPHOCTH JKOJIOTHYECKONW HaMpaBJISHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAHUH 10 (PU3HKE;

7) IeHHOCTH HAYYHOI'0 NO3HAHMS:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS HU3UUECKON HAYKH;

OCO3HAHHUE IIEHHOCTH HAy4YHOU JIeITeNIbHOCTH, TOTOBHOCTH B Mpoliecce
M3y4eHUs] PUBUKU OCYIIECTBISATH MPOCKTHYIO U UCCIEOBATENbCKYIO AESTEIbHOCTD
WHJIMBUAYAJIHO U B TPYMIIE.

METANPEAMETHBIE PE3YJIbTATBI

Ilo3HaBaTebHbIE YHMBeEPCAJIbHbIE YUeOHbIE NelcTBUS
Ba3oBble Jioruyeckue aeiicTBUs:
CaMOCTOSITENNFHO  (DOPMYJIHpOBaTH U aKTyaJU3UpoOBaTh  Ipodiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;
OTIPEAETATh ILIETU JEATEIbHOCTH, 3aJaBaTh MapaMeTpbl U KPUTEPUU HX
TOCTHKCHHS;
BBISIBJISITH  3aKOHOMEPHOCTH M NPOTHUBOPEYHS B  paccMaTPHUBAEMBbIX
(bU3NYECKUX SIBICHUSAX;
pa3palaTeiBaTh IUIaH PEIICHUS MPOOJIEMBI C YYETOM aHaIN3a WMEIOIIUXCS
MaTepuaIbHBIX U HEMaTEPHUAIbHBIX PECYpPCOB;
BHOCHTH KOPPEKTHBHI B JCSITEIbHOCTD, OIICHUBATh COOTBETCTBUE PE3YIHTATOB
EJISIM, OIICHUBATh PUCKHU TIOCTEACTBUN ACSITENbHOCTH;
KOOPAMHHUPOBATH U BHIMOJIHATH paOOTy B YCIOBHUSIX PEAbHOTO, BUPTYaJIbHOTO
¥ KOMOWHHUPOBAHHOTO B3aUMOJCHCTBHS,
pa3BUBATh KPEATUBHOE MBIIIJICHUE MTPHU PEIICHUH KU3HEHHBIX TMPOOIeM.
Ba3oBble uccienoBarebckue 1eiCTBUS:
BJIQ/IETh HAYYHONH TEPMHHOJIOTHEH, KIIOYEBBIMU TMOHSATHSAMH W METOJaMHU
(bu3nYeCcKoi HayKH;
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BJIaJIETh HaBBIKAMH YUEOHO-UCCIIEI0BATEIBCKOU U MPOEKTHOU JIEATEIIbHOCTH
B 001actu (pU3UKHU, CIOCOOHOCTHIO U TOTOBHOCTHIO K CAMOCTOSITEIbHOMY MOUCKY
METOJIOB pelleHus 3ajay (PU3UUecKoro cojiep KaHusi, MPUMEHEHUIO Pa3TUYHBIX
METOJIOB MTO3HAHUS;

BJIQJIETh BHAAMHU JICSITEIBHOCTH IO TOJYYEHUI0O HOBOIO 3HAHUS, €ro
UHTEpIIpeTaluy, MpPeoOpa3oBaHUI0 M MPUMEHEHUIO B PA3JIMYHBIX YUYEOHBIX
CUTyalusaX, B TOM YUCJIE IPU CO3JJaHUU YUEOHBIX MPOEKTOB B 00J1aCTU (PUBUKY;

BBIABJISITh TMPUYMHHO-CJIEJACTBEHHBIE CBA3M U AaKTyaJIU3UpOBATh 3ajady,
BBIJIBUTaTh TUNIOTE3Y €€ PEIICHUs, HAXOAUTh ApTyMEHTHI JIJIs I0Ka3aTelIbCTBA CBOMX
YTBEPKIEHUM, 3a71aBaTh MapaMeTPbl U KPUTEPUH PEILICHHUS;

aHaJTU3UPOBaTh TMOJYYEHHBIE B XOJE€ pELICHUS 3aJaud Pe3yabTaThl,
KPUTHYECKU OIEHUBATh UX JOCTOBEPHOCTH, MPOTHO3UPOBATH M3MEHEHHUE B HOBBIX
YCIOBUSIX;

CTaBUTh U (HOPMYIUpPOBaThH COOCTBEHHBIE 3aJayd B 00pa30BaTENIbHOM
NESATeNbHOCTU, B TOM YHUCIIE MIPU U3YUYECHUH (PU3UKH,

JaBaTh OLICHKY HOBBIM CUTYallUsIM, OLICHUBATH TPUOOPETEHHBIN OIBIT;

yMeTh TMEPEHOCHUTh 3HaHUS MO0 (u3uKke B MPAKTHUYECKYIO 00JacTh
KUZHEACATEIbHOCTH;

yMEeTh MHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEAMETHBIX 00JIacTel;

BBIJIBUTAaTh HOBBIC UJIEH, MIPE/JIaraTh OPUTHHAIIBHBIC MOXO0/Ibl U PEIICHUS;

CTaBUTh IPOOJIEMBI U 33/1a4H, JOMYCKAIOIINE aTbTEPHATUBHBIEC PELICHUS.

Pabora ¢ unpopmanmeii:

BJIaJIETh HABBIKAMH TOJy4YeHUS MHPOpManuu (PU3NUYECKOrO COAEpKaHUS U3
HMCTOYHUKOB PAa3HBIX THUIIOB, CAMOCTOSITEIbHO OCYILECTBIISATh IOWUCK, aHalu3,
CUCTEMATH3alMI0 M HMHTEPNPETANUI0 WH(DOpPMAIMKU Pa3IMYHBIX BUIAOB U (HopM
MPEJICTABIICHHUS;

OIICHUBATh JIOCTOBEPHOCTh HH(OPMAIIUH;

UCIOJB30BaTh  CpPeACTBA  HMH(POPMAIMOHHBIX M  KOMMYHUKAIIMOHHBIX
TEXHOJIOTUN B PEIICHUU KOTHUTHUBHBIX, KOMMYHHUKATUBHBIX U OpPraHU3aI[MOHHBIX
3a7a4 ¢ COOJII0/ICHNEM TPeOOBaHM I SPrOHOMUKHU, TEXHUKH 0€301MaCHOCTH, TUTHEHBI,
pecypcocOepekeHns, MPaBOBbIX U JITUYECKUX HOPM, HOPM HH(OOPMAIIMOHHOU
0e30IMacHOCTH;

CO3/1aBaTh TEKCThl (PU3UUECKOTO COACpPKAHUS B Pa3IUYHBIX (opmaTax C
y4ETOM Ha3HAYeHUs MH(DOpPMAILMU U 1IEJI€BON ayJUTOPUH, BbIOMpasi ONTUMAILHYIO
dhopmy npencTaBiIeHUs: U BU3yaIu3aluu.

KoMMyHuUKaTHBHBIE YHHBEPCAJIbHbIE Y4YeOHbIE 1eHCTBUSA:
OCYILIECTBJISITH OOIIIEHHE HAa ypoKaxX (PU3UKHU U BO BHE-YPOUHOU JEATEIbHOCTH;
pacrio3HaBaTh MPEANOCBUIKM  KOH(MIMKTHBIX CUTyalluid U  cMsr4aTh

KOH(JIMKTHI;
LokymeHT co3aaH B anekTpoHHown chopme. Ne 50 ot 01.09.2023. UcnonHutens: MHuatynnuH B.X. r'3ﬂEHTPOHHbIﬁ
CrpaHunua 23 u3 36. CTpanuua cosaara: 01.09.2023 13:44 =¥ TATAPCTAH



Pa3BEPHYTO U JIOTMYHO H3JIaraThb CBOK TOYKY 3PEHUSI C HCIOJIb30BAHHEM
SI3bIKOBBIX CPEJCTB;

MOHMMATh M HMCIOJIb30BaTh MPEUMYIECTBA KOMAHIAHOW U WHIUBUIYAITHHOU
padoThI;

BBIOMpaTh TEMaTUKY M METOJbl COBMECTHBIX JEUCTBUN C YUE€TOM OOLIUX
MHTEPECOB U BO3MOXKHOCTEN KaXKJI0TO UJieHa KOJIJIEKTUBA;

MPUHUMATh II€IM  COBMECTHOM  JEATENbHOCTH, OpPraHU30BHIBATH WU
KOOPAMHUPOBATh JIEUCTBUA MO €€ JOCTHXKEHHUIO: COCTaBISATh IUIAH JACHCTBH,
pacrpenensTh pojid ¢ Y4ETOM MHEHHH YYacTHUKOB, OOCYXIaTh pPE3yJIbTaThl
COBMECTHOU paboOThI;

OIICHUBATh KAYECTBO CBOETO BKJIAJa M KAXJOTO YYaCTHUKA KOMaH/bl B OOIIIHIA
pe3yabTar Mo pa3paboTaHHBIM KPUTEPUSIM;

npejuiaraTb HOBBIE TMIPOEKTHI, OLIEHUBATh HUJEU C TMO3ULIHUH HOBH3HHI,
OPUTMHAJIBHOCTH, MPAKTUYECKON 3HAUUMOCTH;

OCYILIECTBJISITh TO3UTUBHOE CTPATETHYECKOE TIOBEJEHUE B Pa3IUYHBIX
CUTYyalUsX, IPOSIBISATh TBOPUECTBO U BOOOpakKEHUE, ObITh MHUIIMATUBHBIM.

PeryasiTuBHble yHUBepCcaJbHbIe YUeOHbIe 1eliCTBUS
Camoopranusanmus:

CaMOCTOSITENILHO OCYIIECTBISATh MO3HABATEIBHYIO NESITEIHLHOCTh B 00JIaCTH
(U3UKM U aCTPOHOMUH, BBISIBISATH MPOOJEMBI, CTaBUTh U (POPMyIUPOBATH
coOCTBEHHEIC 3a/a4H;

CaMOCTOSITENIbHO COCTABJISITh IUIAH PEIICHUS PACUETHBIX U KaueCTBEHHBIX
3a/1a4, IJIaH BBIMOJIHEHUS MPAKTUYECKOU pabOThl C YUETOM UMEIOIINXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPENOUYTEHUIA;

JIaBaTh OLICHKY HOBBIM CUTYallUsIM;

pacuupsTh paMKu y4eOHOro mpeIMeTa Ha OCHOBE JIMYHBIX MPEANOUTCHUMH;

JenaTh OCO3HAHHBIM BBIOOp, AapryMEHTHpPOBAaTH €ro, OpaTh Ha ceos
OTBETCTBEHHOCTbH 34 PEILICHHUE;

OIICHUBATh TPUOOPETEHHBIN OIIBIT;

croco0CTBOBaTh (HOPMUPOBAHUIO M TMPOSBICHUIO JPYIULIHUH B 00JIaCTH
(U3UKH, MOCTOSIHHO MOBBINIATH CBOM 00pa30BaTEIbHbIN U KyJIbTYPHBIM YPOBEHb.

CaMOKOHTPOJIb, SJMOUMOHAJIbHBII UHTEJJIEKT:

JaBaTh OIIEHKY HOBBIM CUTYyallUsIM, BHOCUTh KOPPEKTHUBBHI B JIESITEIHHOCTD,
OIICHUBATh COOTBETCTBUE PE3YyJIbTATOB IIEISIM;

BJIaJICTh ~ HAaBBIKAMU  TO3HABATEIBHOM  peduiekcuM Kak  OCO3HAHUS
COBEpIIAEMbIX JCHUCTBUM UM MBICIUTENBHBIX MPOLECCOB, HMX pPE3yJbTaTOB U
OCHOBaHUIM;

UCIIOJIB30BaTh NMPUEMBI peIeKCUM JJIsl OLIEHKH CUTYyallid, BRIOOpa BEpPHOIO

PCUICHUA,
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YMETh OIIEHWBATh PHUCKH W CBOCBPEMEHHO TNPUHUMATH PEIICHUS IO WX
CHUXCHHUIO;

MPUHUMATh MOTHBBI W aPTyMEHTHI JPYTUX TMPU aHAIW3e pPe3yJbTaTOB
TeSTENHHOCTH;

MPUHUMATH Ce0sl, TOHUMAsi CBOM HEJIOCTATKU U JOCTOMHCTBA;

MPUHUMATh MOTHBBI W aPTyMEHTHI JPYTUX TMPU aHAIW3e pPe3yJbTaTOB
TeSTENHHOCTH;

MPU3HABATh CBOE MPABO M MPABO APYTUX HA OMIHOKH.

B mporiecce mocTKeHNS TMIHOCTHBIX PE3YIbTATOB OCBOCHUS MTPOTPAMMBI 110
¢uzuke IS YPOBHS CpelHEero ooOmero oOpa3oBaHus Yy OOydaroumuxcs
COBEPIIIEHCTBYETCS OMOTIMOHAITLHBIN HWHTEJUICKT, MIPEAIMOJIar afo A
c(hOpMHUPOBAHHOCT:

CaMOCO3HaHUS, BKIIFOYAIOIIETO CITOCOOHOCTh TOHMMATh CBOE AYMOIIMOHAIEHOE
COCTOSIHHE, BUJIETh HAMPABICHUS Pa3BUTHS COOCTBEHHOW AMOITMOHAILHON CQEpHI,
OBITh YBEPEHHBIM B ce0¢;

CaMOpETYyJIMPOBAHUS, BKIIIOYAIOIIETO CAMOKOHTPOJIb, YMEHHUE MPHUHUMATh
OTBETCTBEHHOCTh 32 CBO€ TIOBEACHHE, CIOCOOHOCTh aIanTUPOBAThCA K
HOMOIMOHAILHBIM U3MEHEHUSIM U TIPOSBIATh THOKOCTh, OBITH OTKPBHITHIM HOBOMY;

BHYTPCHHEH MOTHBAIINH, BKIIOYAIONICH CTpEMJICHHE K JTOCTHKCHHUIO LU U
yCcrnexy, ONTHMH3M, WHHUIIMATHBHOCTh, YMEHHE EHCTBOBATH HWCXOJS M3 CBOMUX
BO3MOKHOCTEH;

OMIIATUH, BKIIOYAIOIIECH CITOCOOHOCTh MIOHUMATh SMOITMOHAIBHOE COCTOSHUC
IpYTUX, YYUTHIBATH €r0 TPU OCYIIECTBICHUH OOIIEHUs, CIOCOOHOCTh K
COUYBCTBHIO M COTIEPEIKUBAHUIO;

COIMAITBHBIX HABBIKOB, BKIFOYAIOIINX CITOCOOHOCTh BHICTPAUBATh OTHOIICHUS
C IPYTUMH JIFOJIbMH, 3a00TUTHCS, TIPOSIBISITH HHTEPEC U Pa3peniaTh KOHPIUKTHI.

HNPEAMETHBIE PE3YJIbTATHI

K koniry o6yuenus B 10 kiaacce npeMETHbIE pe3yJIbTaThl HA 0A30BOM YPOBHE
JOJKHBI OTPakaTh CHOOPMUPOBAHHOCTD Y 00YUAIOIINXCS] YMEHUM:

JIEMOHCTPUPOBATh Ha MpUMEpax pojb U MECTO (PU3NKU B (POpMHUpOBAHUU
COBPEMEHHOW HAY4YHOW KapTUHBI MHpA, B PA3BUTUH COBPEMEHHON TEXHUKHU H
TEXHOJIOTUH, B IPAKTUYECKOUN AEATEIBHOCTH JIOAEH;

YUYUTHIBATh TPAHUIIBI TPUMEHEHHS M3YYEHHBIX (U3UYECKUX MOJCINEeH:
MaTepualibHas TOYKa, MHEpLUAIbHAS CUCTEMa OTCUETa, aOCOIIOTHO TBEPAOE TENO,
WJICAIBHBIN Ia3, MOJEIHN CTPOCHUS Ia3oB, KUJIKOCTEH M TBEPABIX TEI, TOUCUHBIN
ANEKTPUUYECKUH 3apsii PU PelIeHUH (PU3NUECKUX 3a]1ay;

pacro3HaBaTh (pU3HYECKUE SIBJIEHUS (MPOIECCH) U OOBSICHATH UX HA OCHOBE
3aKOHOB MEXAHUKH, MOJICKYJISIPHO-KMHETHYECKOW TEOPUU CTPOCHUS BEIIECTBA U
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ANEKTPOAMHAMUKHU: PABHOMEPHOE U PABHOYCKOPEHHOE MPSIMOJIMHENHOE ABUKEHHUE,
CBOOO/IHOE TaJICHUE TeJ, NBHXKEHUE MO OKPY>KHOCTH, UHEPIIMS, B3aUMOJICUCTBUE
ten, auddys3us, OpOyYHOBCKOE NBUKEHUE, CTPOCHUE KUIKOCTEH M TBEPABIX TeE,
M3MeHeHHe o0bEéMa TeJ MpHU HarpeBaHUU (OXJIAKJICHUH), TEIJIOBOE PaBHOBECHE,
UCIIapeHHe, KOHJICHCAIMs, IUJIABJIICHUE, KPUCTAIIU3AIUs, KUIEHHUE, BIAXXHOCTb
BO3/yXa, MOBBIIICHUE JIaBJICHUS ra3a MpPHU €r0 HarpeBaHUM B 3aKPHITOM COCYJE,
CBSI3b MEXJy NapaMeTpaMH COCTOSIHUA Ta3a B M30MpoIleccax, AJIEKTpU3alus Tell,
B3aNMOJICHCTBUE 3aP/I0B;

OMUCHIBATh MEXAHUYECKOE JBUKEHUE, HUCHOJb3ys (PU3NUECKUE BEIHYHUHBI:
KOOpAMHATa, MyTh, NEpPEMEIIEHUE, CKOPOCTh, YCKOpEHHE, macca Teja, Cuia,
UMITYJIbC TeJla, KHHETUYEeCKasi SHEPrusi, MOTEHIUAIbHAS SHEPIusi, MeXaHu4decKas
paboTa, MexXaHUYECKass MOIIHOCTh; MpPU OMNUCAHUU TPABUIBHO TPAKTOBATH
(U3UYECKUIl CMBICT HCHOJIb3YEMbIX BEJIUYUH, UX OOO3HAUYECHUS W EIUHHUIIBI,
HaxOJUTh (POPMYJIbI, CBS3BIBAIOIINE JTAHHYIO (PU3UYECKYIO BEJIMYHMHY C APYTUMU
BEJIMYMHAMU;

OMUCHIBATh M3YyUYCHHBIE TEIUJIOBBIE CBOMCTBA TE€JI M TEIUIOBBIC SIBICHUS,
UCTONB3Yysl (U3MUYECKUE BEJIMYMHBI: JaBJIEHHE Ta3a, TeMmIepaTypa, CpeaHss
KUHETUYEeCKasi PHEPTUsl XaOTUUYECKOTO JIBUXKEHUS MOJIEKYJ, CpEIHEKBaIpaTUuyHas
CKOPOCTh MOJIEKYJI, KOJWYECTBO TEIUJIOThI, BHYTPEHHSsS SHeprus, padbora rasa,
KO3(pGUIIMEHT TMOJIe3HOTO JCHUCTBHUS TEIUJIOBOTO JBUTATENS; MPU OMUCAHUU
MPaBWIBHO TPaKTOBaTh (DU3UYECKUN CMBICT HCIOJIB3YEMbIX BEIUYUH, UX
0o003HaYeHUsT U E€IUHUIBI, HAXOAUTh (OPMYJbI, CBS3BIBAIOIINE JTAHHYIO
(bU3UYECKYIO BETMYUHY C APYTUMU BEJIMUUHAM;

OMUCHIBATh U3YUEHHBIE AIEKTPUUECKUE CBOMCTBA BEIIECTBA U DJIEKTPUUECKUE
saBJ€HUs (TIPOLIECCHI), UCTIONB3Ys (DU3UUYECKUE BEIUYUHBIL: DJIEKTPUUYECKUM 3apsij,
AIEKTPUUYECKOE T0JIe, HAMPSHKEHHOCTD MOJIsl, MOTEHIHAN, Pa3HOCTh MOTEHIIMAJIOB;
MpU OMUCAHUU TMPABWIBHO TPAKTOBATh (DU3UYECKUN CMBICI HCHOJIb3yEMBbIX
BEJIMYMH, UX OOO3HAYCHUS] U EJUHUIIBI, YKa3biBaTh (DOPMYJIbI, CBSI3BIBAIOIIUE
JTAHHYIO0 (PU3UYECKYIO BEIUUYUHY C IPYTUMU BETMYNHAMU;

aHaJTU3UPOBaTh (PU3UYECKUE TMPOLIECCHl U SIBJICHUS, UCIONB3Ys (U3UUYECKUE
3aKOHBI U TIPUHIMIIBL: 3aKOH BCeMUPHOro Tarotenus, I, I u III 3akonsr HeroTOHA,
3aKOH COXPAHEHMS MEXAHUYECKOW DHHEPTruM, 3aKOH COXpaHEHUs HMIYJibCa,
MNPUHLNN CYHEPHO3ULUA CUJI, TPUHIUII PABHOMNPABUS HHEPIUATBHBIX CUCTEM
OTCU€Ta, MOJIEKYJIIPHO-KUHETUYECKYI0 TEOPHUI0 CTPOCHHUS BEIIECTBA, Ta30BbIC
3aKOHBI, CBA3b CpeHEN KMHETUYECKOW PHEPTrUU TEIJIOBOTO JBUKEHHUS MOJIEKYII C
a0COJIFOTHON TeMmmepaTypoi, MEPBbII 3aKOH TEPMOAMHAMUKH, 3aKOH COXpPAHEHUS
ANEKTPUYECKOro 3apsifa, 3akoH KyioHa, mpu 3TOM pas3inyarh CJIOBECHYIO
(GhOopMYyJIHPOBKY 3aKOHA, €0 MAaTEeMaTUYECKOE BBIPAKEHHUE M YCIIOBHS (TPaHMUIIbBI,
00J1acTH) MPUMEHUMOCTH;
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OOBSICHSITh OCHOBHBIE MMPUHIIUIIBI JJEHCTBUS MAIIUH, MPUOOPOB U TEXHUUECKHUX
YCTPOMCTB; pa3inyarh yCIOBUS UX O€30MAaCHOTO UCMOJb30BAHUS B TOBCEIHEBHOM
KU3HU;

BBITIOHATh JKCIEPUMEHTHI MO MCCIEAOBaHUI0 (DU3UYECKUX SBJICHUU W
MPOIIECCOB C HCMOJb30BAHUEM IMPSMBIX M KOCBEHHBIX HM3MEpPEHHU, MpU 3TOM
dbopmynrpoBaTh IpodiaeMy/3aaady U TUIOTE3y yUeOHOr0 SKCIIEPUMEHTa, COOUPaTh
YCTaHOBKY M3 MPEAJIOAKEHHOT0 000pYA0BaHUS, TPOBOJAUTH OMBIT U ()OPMYJIUPOBATH
BBIBO/IbI;

OCYILIECTBIISITh IPSIMbIE M KOCBEHHBIE U3MEPEHUSI (PU3MUECKUX BEIUYUH, TPU
ATOM BBIOMpaTh ONTUMAJBHBIA CIOCOO0 U3MEPEHUS U HCMOJb30BAaTh HM3BECTHBIC
METO/Ibl OLICHKH MOTPEIIHOCTEN U3MEPEHU;

UCCNIEIOBATh  3aBUCUMOCTH  MEXAy  (U3MYECKUMHU  BEIMYMHAMU  C
UCIIOJB30BaHUEM TMPSAMBIX U3MEPEHUM, MPU 3TOM KOHCTPYUPOBATH YCTAaHOBKY,
(bUKCHUPOBATH PE3YJIbTATHI MOTYUYEHHOU 3aBUCUMOCTH (PU3UYECKUX BEJIMYHMH B BUJIE
Ta0aull U rpaduKoB, JA€NIaTh BHIBOABI 10 PE3YIbTaTaM HCCIIEI0BAHUS;

coOoAaTh npaBuia 0€30MacHOTO TpyJa MpH MPOBEICHUM HCCIEIOBAHUI B
paMKax ydeOHOro HSKCIEPUMEHTAa, Y4EeOHO-HUCCIENOBATENbCKON U MPOEKTHOM
NEATENIbHOCTU C UCIOJIb30BAHUEM HM3MEPUTEIbHBIX YCTPOUCTB U J1a0OPATOPHOIO
o0opynoBaHus;

pemiath pacuéTHbIE 3a7add C SBHO 3aJaHHOM (U3UUYECKOW MOCIBIO,
UCIOJB3Ys (PU3NYECKHUE 3aKOHBI U MPUHIIUIIBI, HA OCHOBE aHAJIN3a YCIOBUS 3a/1auu
BBIOMpaTh (PU3NUECKYI0 MOJIEb, BBIACHATh (PU3NUECKUE BEIUYUHBI U (POPMYIIBI,
HEOoOXOo/IMMbIe IJisl €€ PElIeHUs], MPOBOJUTh PACUYEThl U OLICHUBATH PEATbHOCTH
MOJIY4YE€HHOT'0 3HaYeHUs (U3NUECKON BEIIMUUHBIL;

pelaTh Ka4eCTBEHHBIE 33/1aud: BHICTPAUBATh JOTUYECKU HEPOTUBOPEUUBYIO
LEMOYKY PACCYKJICHUN C OMOpod Ha HM3y4YEHHBbIE 3aKOHBI, 3aKOHOMEPHOCTH H
(dbu3ndecKue SABICHNUS,

MCIIOJIB30BaTh MPU PEIICHUH YU€OHBIX 33/1a4 COBPEMEHHBIE MHPOPMAITMOHHBIE
TEXHOJIOTUU [IJIsl TOUCKA, CTPYKTYPUPOBAHUS, MHTEPIPETALMU U MPEACTaBICHUS
y4eOHOM ¥ Hay4HO-MOMYJSIpHOM HHGOPMAIMU, TOIYYEHHOM W3 Pa3IUYHBIX
HMCTOYHUKOB, KpUTUYECKHU aHATU3UPOBATH MOJIy4aeMyto HH(GOPMAIIUIO;

MIPUBOJUTH MPUMEPHI BKJIaJla POCCUUCKUX U 3apyOEKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAYKHU, 00BSICHEHHE MTPOIIECCOB OKPYKAIOIIETO MUPA, B PA3BUTHE TEXHUKH
U TEXHOJIOTHUM;

UCIIOJIb30BaTh TEOPETUUECKUE 3HAHUSA 110 (PU3UKE B MOBCEIHEBHOM KU3HU IS
obOecrieueHus: 0€30MAaCHOCTH TMpPHU OOpaIlllEHHH C TPUOOpPAaMH U TEXHUYECKUMU
yCTpOMCTBaMH, JJisl COXPAHEHUS 3J0POBbSl U COOJIOICHUS HOPM 3KOJIOTHYECKOTO
MOBEAECHUS B OKPYKAIOIIEH Cpeae;

LokymeHT co3aaH B anekTpoHHown chopme. Ne 50 ot 01.09.2023. UcnonHutens: MHuatynnuH B.X. r'3ﬂEHTPOHHbIﬁ
CrpaHuua 27 u3 36. CTpanuua cosaara: 01.09.2023 13:44 =¥ TATAPCTAH



paboTaTh B Tpynmne C BHIIOJHEHUEM pA3IMYHBIX COIMATIBHBIX POJIEH,
IJIAaHUPOBaTh PpalbOTy TPYIIbl, pPalMOHAIBLHO pacHpeneisTh OO0S3aHHOCTU U
IJIAHUPOBATH ACSTEILHOCTh B HECTAHAAPTHBIX CUTYAIUSAX, aJIEKBATHO OLIEHUBATH
BKJIaJ] KQXKJIOTO U3 YYACTHUKOB I'PYIIIbBI B PEIICHUE pacCcMaTpUBAEMOU MPOOIEMBI.

K koHy 00yuenus B 11 kj1acce npeMeTHbIe pe3yIbTaThl HA 0a30BOM YPOBHE
JOJKHBI OTPakaTh CHOPMUPOBAHHOCTD Y 00YUAIOIINXCSI YMEHUM:

JIEMOHCTPUPOBATh Ha MpUMEpax pojb U MECTO (PU3NKU B (POopMHUpOBAHUU
COBPEMEHHOW HAay4YHOW KapTUHBI MHUpPA, B PAa3BUTUH COBPEMEHHON TEXHUKHU H
TEXHOJIOTUN, B MPAKTUYECKOW NESITEIBbHOCTU JIOJEH, LETOCTHOCTh U €IUHCTBO
(bu3nYeCKO KapTUHBI MUPA;

YUYUTHIBATh TPAHUIBI TPUMEHEHHS M3YYEHHBIX (U3UYECKUX MOJEINEH:
TOYEUHBIN AJEKTPUUECKUIN 3apsl, JIyd CBETa, TOUCUHbI UCTOUHUK CBETA, SJIepHas
MOJIEIb aTOMa, HYKJIOHHAsl MOJIeJb aTOMHOTO sipa MpU pelieHur (U3NYECKUX
3a1ay;

pacro3HaBaTh (pU3HYECKUE SIBJICHUS (MPOLECCHI) U OOBSICHATH UX HA OCHOBE
3aKOHOB JIEKTPOJAVMHAMUKHU M KBAHTOBOW (PU3UKU: AJIEKTpUUYECKasi MPOBOJIUMOCTb,
TEIJIOBOE, CBETOBOE, XUMHUYECKOE, MarHUTHOE JIEUCTBUS TOKA, B3aUMOJCHCTBUE
MAarHuToOB, JJICKTPOMAarHuTHas WHAYKIHUS, JACHCTBUE MAarHUTHOrO TIOJSI Ha
MPOBOJAHUK C TOKOM U JIBIXKYIIHUMCS 3apsii, 3JIEKTPOMArHUTHbBIE KoJieOaHUS U
BOJIHBI, MPSIMOJIMHEHHOE pacCHpOCTpaHEHUE CBETa, OTPaKEHHE, MPEIOMIICHUE,
untepdepenius, Audpakius U TOJSpU3alUs  CBETa, JAUCHEPCUS CBETa,
dhotornexkTpudeckuid 3pdext (hoTtodrPdexT), cBeToBOE JaBlIeHHE, BOSHUKHOBEHUE
JMHEWYaTOro CHEKTpa aToMa BOJIOPOJia, €CTECTBEHHAass U HMCKYCCTBEHHas

PaIlOaKTUBHOCTb;
OMUCHIBATh M3YUYEHHbIC CBOWCTBA BEIECTBA (PIEKTPUUYECKUE, MATrHUTHBIE,
ONTUYECKHE,  DJIEKTPUUYECKYI0  MPOBOJMMOCTh  Pa3JUYHBIX  Cpel) U

AIEKTPOMArHUTHBIE SIBIIEHUS (MPOLECCHI), HUCMOJb3ys (PU3UUYECKUE BEIMYUHBI:
AJIEKTPUYECKUN 3apsi, CHJIa TOKa, DJIEKTPUUECKOE HaIpsSHKEHUE, AJIEKTPUUIECKOE
CONPOTUBJICHUE, PA3HOCTh MOTEHIIMATIOB, JIEKTPOABUKYIIAs cuia, paboTa TOKa,
WHIYKIUST MarHUTHOTO TMoJsi, cwia Ammepa, cuna JlopeHna, WHIYKTUBHOCTb
KaTYIIKU, SHEPrus HJIEKTPUYECKOT0 M MATrHUTHOTO TMOJEH, MEPUOJl U YacToTa
KoJiebaHU B KoJeOaTEeIbHOM KOHTYpE, 3apsii W cujla TOoKa B MpoIecce
rapMOHUYECKUX OSJIEKTPOMATHUTHBIX KoJieOaHuil, (OKYCHOE pacCTOsIHUE U
ONTHYECKas CHWia JIMH3BI, MPH OMHCAHWUW TPABUIBHO TPaKTOBATh (PHU3UUECKUU
CMBICI UCIOJb3YEMbIX BEJIMYMH, HX OOO3HAUYEHUSI U €JAUHUIbI, YKa3bIBaTh
(hopMyJibl, CBA3BIBAIOIIKE TAHHYIO (PU3MUECKYIO BEIUYUHY C IPYTUMU BEIUUYNHAMU;

OMHUCHIBATh H3YyUYCHHBIE KBAHTOBBIC SIBJICHUS M MPOLECCHI, HCIOIB3YS
(bu3nUecKre BEIMYMHBI: CKOPOCTh JJIEKTPOMArHWTHBIX BOJIH, JJIMHA BOJIHBI H
4acToTa CBETA, SHEPTUs U UMIYJIbC (POTOHA, IEPUOJ TOJIypaciiajia, SHEPTUsl CBI3U
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aTOMHBIX SIIEpP, NpPU OIMUCAHUM TMPABWIBHO TPAKTOBATh (DU3UUYECKUN CMBICI
UCIIOJB3YEMbIX BEIMYMH, UX OOO3HAUECHHS M EIUHUIIbI, YKa3bIBaThb (POPMYIIHI,
CBSI3bIBAIONIME JAHHYI (DU3UYECKYI0 BEJIUYUHY C JPYTUMH BEIUYMHAMU,
BBIYUCIISITh 3HAaUEHUE (PU3UUECKON BETUUUHBI;

aHaJTU3UPOBaTh (PU3UYECKUE MPOILIECCHl U SIBJICHUS, UCMONB3Ys (U3UUYECKUE
3aKOHBI U MPUHLHUIBL 3aKOH OMa, 3aKOHBI MOCIEA0BATEIBLHOTO U MapaJlIEIbHOTO
COEIMHEHHUs TMPOBOJHUKOB, 3akoH J>koyns—JIeHIla, 3aKOH 3JIEKTPOMarHUTHOU
UHIYKIINH, 3aKOH MPSAMOJUHEHMHOTO PacrpoOCTpaHEHUsl CBETA, 3aKOHBI OTPaKEHUs
CBETa, 3aKOHBI MPEJIOMJICHUSI CBETa, ypaBHeHUe OMHIITelHa st hororddexra,
3aKOH COXPAHEHUs JHEPTUU, 3aKOH COXPAHEHUsI UMITYyJIbCa, 3aKOH COXPaHEHUS
AIEKTPUUYECKOTO 3apsijia, 3aKOH COXPAHEHUsI MacCOBOTO 4uclia, MocTylathl bopa,
3aKOH paJlMOaKTUBHOIO pacnaja, pu 3TOM pa3indyaTh CIOBECHYIO (OPMYITUPOBKY
3aKOHA, €ro MaTeMaTH4YeCKOE BBIPAKEHHE U YCJIOBUSA (TpaHULbI, O00JIACTH)
MIPUMEHUMOCTH;

OMpENENATh HAMIPABICHHE BEKTOPA UHIYKIIMH MAarHUTHOTO MOJISI TPOBOJIHUKA
C TOKOM, CUJIbI AmIiepa u cuiibl JlopeHna;

CTPOUTh M ONHUCHIBATH H300paKEHHE, CO37aBa€MOE€ IUIOCKUM 3€pKajioM,
TOHKOM JIMH30M;

BBITIOHATh JKCIEPUMEHTHI MO MCCIEAOBaHUI0 (DU3UYECKUX SBJICHUU W
MPOIIECCOB C HCIMOJb30BAHUEM MPSIMBIX M KOCBEHHBIX H3MEPEHUN: MPU ITOM
dbopmynrpoBath nIpodiaeMy/3aaady U TUIOTE3y y4eOHOr0 SKCIIEPUMEHTa, COOUPaTh
YCTaHOBKY M3 MPEAJIOAKEHHOT0 000pYA0BaHUS, TPOBOAUTH OMBIT U (OPMYJIUPOBATH
BBIBO/IbI;

OCYILIECTBIISITh MPSIMbIE M KOCBEHHBIE U3MEPEHUSI (PU3MUECKUX BEIUYUH, TPU
ATOM BBIOMpaTh ONTUMAJBHBIA CIMOCOO0 U3MEPEHUS U HCMOJb30BAaTh HM3BECTHHIC
METO/Ibl OLICHKH MOTPEIIHOCTEN U3MEPEHU;

HCCIEI0OBATh 3aBUCUMOCTH (PU3UYECKUX BEJIUYHUH C UCIOJIH30BAHUEM MPSMBIX
U3MEPEHUN: TMPU 3TOM KOHCTPYHUPOBATH YCTAHOBKY, (PUKCHPOBATH pE3yJIbTAaThl
MOJIYYEHHOW 3aBUCUMOCTH (PU3MUECKUX BEJIUYMH B BHJE TaOIUIl U TPaduKOB,
JienaTh BBIBOJIBI MO pe3yJIbTaTaM UCCIEA0BaHuUS,

coOroAaTh npasuia 0€30MacHOTO TpyJa MpH MPOBEICHUM HCCIEIOBAHUI B
paMKax ydeOHOro HSKCIEPUMEHTA, Y4YEeOHO-HUCCIENOBATEIbCKON W MPOEKTHOM
JEATENIbHOCTU C UCIOJIb30BAHUEM HM3MEPUTENbHBIX YCTPOUCTB U J1a0OPATOPHOIO
o0opynoBaHus;

pemiath pacuéTHbIE 3a7a4d C SBHO 3aJaHHOM (U3UYECKOW MOJEIBIO,
UCIOJB3Ys (PU3NYECKHUE 3aKOHBI U MPUHIIUIIBI, HA OCHOBE aHaJIN3a YCIOBUS 3a/1auu
BBIOMpaTh (PU3NUECKYI0 MOJIEb, BBIJACHATh (PU3NUECKUE BEIUUYUHBI U (POPMYIIBI,
HEO0OXOo/IMMbIe IJisl €€ pelIeHusl, MPOBOJUTh PAcUYEThl U OLICHUBATH PEAJTbHOCTH
MOJIY4YE€HHOT'0 3HaYeHUs (U3NUECKON BEIIMUUHBIL;
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perraTh KaueCTBEHHBIE 3a/1aUl: BBICTPAUBATh JIOTHUYECKH HEITPOTUBOPEUUBYIO
IIEMIOYKY PACCYXKICHUN C OMOpOM Ha HM3yYCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH W
(dbu3ndecKkue SABICHNUS,

MCITOJIB30BATh ITPH PEIICHUH YUEOHBIX 3a/1a4 COBPEMEHHBIC HH(OPMAIIMOHHBIE
TEXHOJIOTHH [IJISl TIOWCKA, CTPYKTYPUPOBAHWS, HHTEPIIPETAIIUU U TIPEICTABICHUS
y4eOHOH ¥ HAYYHO-TIOMYJISIPHOH WHGOPMAINK, TOTYYEHHON W3 pPa3IHYHbIX
WCTOYHHUKOB, KPUTHYECKU aHATM3UPOBATH MOTydaeMyto HH(POPMAIIHIO;

OOBSCHATh TPUHIUIIBI JEHCTBUS MAaIIWH, NPUOOPOB M TEXHUYECKUX
YCTPOWCTB, Pa3IndaTh yCIOBHs MX 0€30MaCHOTO HMCIIOJIh30BAHUS B MIOBCEIHEBHOU
KU3HU;

MIPUBOJNTH MIPUMEPHI BKJIaJIa POCCHICKUX U 3apyOCIKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAyKd, B OOBSICHEHHE IPOIECCOB OKPYKAIOIIETO MHpa, B Pa3BUTHE
TEXHUKH U TEXHOJIOTUH;

HCITOJIB30BATh TEOPETUICCKUE 3HAHMSI 110 (PM3HWKE B TIOBCETHEBHOM KU3HU IS
oOecrieueHus: 0€30MaCHOCTH MpPHU OOpallleHHH C TPUOOpaMH M TEXHUYECKUMU
YCTPOWUCTBAMH, JJIi COXPAHECHUS 3OPOBbSI M COOIOICHUSI HOPM SKOJIOTHUYECKOTO
MOBEAECHUS B OKPYKAIOIIEH Cpeae;

paboTaTh B TpYyIe C BBHINOJHEHUEM pPa3IUYHBIX COIHUAIBHBIX POJIEH,
IJIAHUPOBATh PabOTy TPYIIEI, PalUOHATBHO pACHpPENeNiaTh OOS3aHHOCTH U
MJIAHUPOBATH JCSITEIIBHOCTh B HECTAHIAPTHBIX CUTYAIlUSIX, aJIeKBaTHO OIICHUBATH
BKJIAJT K&KIOTO U3 YIACTHUKOB TPYTIIBI B PEIICHUE pacCMaTPUBAEMON MTPOOTIEMBI.
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TEMATHUYECKOE IINIAHUPOBAHHUE

10 KJIACC

Ne i/

HanmMeHoBaHMe pa3eioB U TeM
NpOrpamMMbl

KoaunuyecTBO 4acoB

Bcero

JuiekTpoHHbBIE (UG POBbIE)
o0pa3oBaTe/bHbIE PeCypChbl

Pasznen 1. PU3UKA U METO/IbI HAYYHOTI'O IIO3HAHUA

1.1 ®u3uKa U METOJbI HAYYHOT'O ITO3HAHUS 2 bu6mmoreka LIOK https://m.edsoo.ru/7f41bf72
Hroro no pasneny 2
Pazgen 2. MEXAHUKA
2.1 Kunematuka Bu6nuoreka LIOK https://m.edsoo.ru/7f41bf72
2.2 Jnnamuka 7 bubmuoreka I{OK https://m.edsoo.ru/7f41b£72
23 3aKOHBI COXPAHEHHUS B MEXAHUKE 6 bu6mmoreka LIOK https://m.edsoo.ru/7f41bf72
Hroro no pazneny 18

Paznen 3. MOJIEKYJIAPHASA ®U3UKA U TEPMOJINHAMUKA

OCHOBBI MOJIEKYJIIPHO-KMHETUYECKOM

3.1 9 Bu6nuoreka LIOK https://m.edsoo.ru/7f41bf72
TEOPHH
3.2 OCHOBBI TEPMOIMHAMUKH 10 bu6mmoreka LIOK https:/m.edsoo.ru/7f41bf72
A .
33 TPCTATHPIC COCTOARMA BEIeCTa 5 Bu6nuoreka LIOK https://m.edsoo.ru/7f41bf72
®da30BbIE IEPEXOBI
Hroro no pasneny 24
Pazgen 4. DJIEKTPOANHAMUKA
4.1 DnexTpocTaThKa 10 bu6mmoreka LIOK https:/m.edsoo.ru/7f41bf72
IT i i TOK.
4.2 OCTOAHHBIH STCKTPHIACCIHI TOK 12 Bu6nuoreka LIOK https://m.edsoo.ru/7f41bf72

Toxku B pa3nuyHbIX cpenax

LokymeHT co3aaH B anekTpoHHown chopme. Ne 50 ot 01.09.2023. UcnonHutens: MmHuatTynnuH B.X.
Ctpanuua 31 n3 36. CtpaHuua cosgara: 01.09.2023 13:44

B I/TEKTPOHHBIN
=P TATAPCTAH



https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72

Hroro no pasneny

22

PesepBHoe Bpems

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

68
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11 KJIACC

KoanuectBo yacos JIeKTPOHHbIE
HaumeHoBaHue pa3ieioB U TeM (uu¢posbie)
Ne ni/m Konrtpouabnbie | IIpakTnueckue
NMPOrpamMMbI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Pazpen 1. JIEKTPOAUHAMUKA
MaruautHoe nose. DJeKTpOMarHuTHas bubmmoreka [IOK
1.1 11 1 3
WHIYKIUS https://m.edsoo.ru/7f41c97¢
Hroro no pasneny 11
Pazpnen 2. KOJIEBAHUSA U BOJIHbI
21 MexaHnYecKUe U 31EKTPOMarHUTHbHIE 9 1 bubmmoreka [JOK
' KoJIeOaHus https://m.edsoo.ru/7f41c97¢c
27 MexaHnYecKUe U 31€KTPOMarHUTHbHIE 5 1 bubmmoreka [JOK
' BOJIHBI https://m.edsoo.ru/7f41c97¢c
Bubnuoreka [JOK
2.3 Onika 10 3 https://m.edsoo.ru/7f41c97¢
Hroro no pazneny 24
Pa3zaen 3. OCHOBBI CIIEITMAJIBHOM TEOPUY OTHOCHUTEJBHOCTH
31 OCHOBBI crielIUaIbLHOM TEOPUH 4 1 bubmmoreka [JOK
' OTHOCUTEIBHOCTH https://m.edsoo.ru/7f41c97¢c
Hroro no pasneny 4
Paznen 4. KBAHTOBASA ®U3UKA
. bubmmoreka [IOK
4.1 DNeMEeHTbl KBAHTOBOW ONTHKU 6 hitps://m.cdsoo.rw/7E41c97c
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Bub6nuoreka [JOK
42 4
Crpoenue atoma https://m.edsoo.ru/7f41¢97¢
Bub6nuoreka [JOK
4.3 A 5
TOMHOE S1IpO https://m.edsoo.ru/7f41c97¢
Hroro no pazneny 15

Paznen 5. 9JIEMEHTBI ACTPOHOMUU U ACTPOPU3UKHU

5.1 DeMeHTHl aCTPOHOMUU M aCTPOPHU3UKHI 7 bubmorexa LIOK
https://m.edsoo.ru/7f41c97¢c

Hroro no pasneny 7
Pasznen 6. OBOBIIAIOIIEE TIOBTOPEHUE

6.1 O0o01maroiiee MOBTOpEHNE 4 ngg;;fg;gg}g 41c97c
Hroro no pasneny 4
PesepBHoe Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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Jluct cornacoBaHus k gokymeHTy Ne 50 ot 01.09.2023
WHunumatop cornacoBanus: MmHunatynnud b.X. Oupektop
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JlucTt cornacoBaHus Tun cornacoBaHus: nocnegoBaTenbHOe
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