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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 1o ¢Qusuke 06a30BOr0 YpoBHS Ha YPOBHE CPEIHETO OOIIETro
oOpa3oBaHMs pa3paboTaHa Ha OCHOBE IMOJIOKEHHH M TpeOOBaHUI K pe3yibTaTam
OCBOCHHMSI OCHOBHOU 00pa3oBaTeNbHOM Mporpammsl, npeacTtaBieHHbx B OI'OC
COQO, a Taxke c¢ yuéroMm denepalbHON paldoueil MmporpaMMbl BOCIHUTAHHS U
KOHLIETIIIUUA TIpernojilaBaHusl ydyeOoHoro mnpeamera «Dusuka» B 00pa3zoBaTEIbHBIX
Opra"u3anusax Poccniickon denepanum, peANU3YIOIIUX OCHOBHBIE
o0pa3oBaTeNbHbIEC TPOTPAMMBI.

CopnepkaHue mporpaMMmbl 10 (U3MKE HampaBieHO Ha (HOpMUPOBAHHE
€CTECTBEHHO-HAYYHOW KapTUHBI Mupa oOydawommxcs 10-11 kimaccoB mpu
oOy4eHHH UX (u3MKe Ha 0230BOM ypOBHE Ha OCHOBE CUCTEMHO-AESITEIHHOCTHOTO
noaxojaa. Ilporpamma no ¢usuke coorBeTcTBYeT TpeboBanusim ®I'OC COO k
IJIAHUPYEMBIM JIMYHOCTHBIM, MPEAMETHBIM M METalpPeIMETHBIM pe3yJibTaTaM
OOy4eHHMs, a TaKXKE YYHUTHIBAET HEOOXOJMMOCTh pPeaU3aIUU MEKIPEIMETHBIX
CBs3€H (PUBMKM C €CTECTBEHHO-HAyYHBIMU Yy4E€OHBIMH TMpeaMeTramMu. B Hel
ONPEIENSIOTCA OCHOBHBIE LIETU M3Y4YEHHsS] (PUM3HKU HA YPOBHE CPEIHEro OOIIEro
o0Opa3oBaHusl, TUIAHUPYEMbBIE PE3YJIbTaThl OCBOEHUS Kypca (PU3HUKU: JIUYHOCTHBIE,
MeTarnpeIMeTHbIC, TPpeIMETHBIC (Ha 0a30BOM YPOBHE).

[Iporpamma no gpu3rKe BKIIOYALT:

e IUJIAHUPYEMBbIE PE3YJIbTAThl OCBOCHHSI Kypca (pu3nku Ha 6a30BOM YpOBHE, B

TOM YHCJIE€ IPEIMETHBIE PE3YJIbTATHI MO F0JIaM 00yUYEHUS;

e cojepkaHue yueOHoro npeamera « Pu3nkay 1no rogaM o0ydeHusl.

du3rka Kak Hayka O HauOoJsiee OOIIMX 3aKOHAX MPHUPOJbI, BHICTYyMAas B
KauecTBe y4eOHOro MpeaMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHMI 00 okpyskaromiem mupe. HIKoapHBIN Kypc PU3HKN — cUCTEMOOOpa3yIoLni
JIUIS €CTeCTBEHHO-HAYUHBIX YUE€OHBIX MPEIMETOB, MOCKOIBKY (PU3NYECKUE 3aKOHBI
JeKaT B OCHOBE TIPOIIECCOB U SIBJIICHHMM, M3y4aeMbIX XUMHEH, OUOJIOTHEH,
dbu3nyeckoir reorpadueir W actpoHomueid. Mcmonb3oBaHME M AKTHBHOE
npuMeHeHne (U3MYECKUX 3HAHUW  OMpeNeNseT XapakTep W pa3BUTHE
pPa3HOOOpa3HBIX TEXHOJOTMH B cdepe DSHEPreTHUKU, TPAHCIOPTa, OCBOEHUS
KOCMOCa, TIOJIYYEHUs] HOBBIX MATEpHAJIOB C 3aJaHHBIMU CBOWCTBAMU MW JIPYTHUX.
N3yyenne (Pu3NKM BHOCHT OCHOBHOW BKJIA] B (POpPMUpOBAHHE €CTECTBEHHO-
HAyYHOW KapTUHBI MHUpa OOydarommuxcs, B (HOPMUPOBAHHE YMEHUN TPUMEHSTH
HAyYHBIA METO]I MO3HAHUS TPY BHITIOJIHEHUN UMHU YI€OHBIX UCCIIEIOBaHUM.

B ocHOBy kypca (usukud 1js ypOBHS CpeAHEro ooOmero oOpa3oBaHUS
MOJIOKEH pA UACH, KOTOpble MOXKHO paccMaTpuBaTh Kak MPUHIUIBI €ro

MMOCTPOCHMUA.
[okymMeHT co3aaH B 3nekTpoHHon chopme. Ne 241 ot 17.11.2023. UcnonHutens: Bensiesa P.P. r.I’BJTEKTPOHHbIﬁ
CtpaHuua 2 n3 58. CtpaHnua cosgaHa: 17.11.2023 10:15 =¥ TATAPCTAH



Hoes yenocmnocmu. B COOTBETCTBUM € HEW KypC SBISETCA JIOTMYECKH
3aBEpIIEHHBIM, OH COAEPKUT MaTepuai U3 BCEX pa3fesioB (PU3MKU, BKIIOUAET KaK
BOMPOCHI KJIACCUYECKON, TaK U COBPEMEHHON (DU3UKH.

Hoes ecenepanuzayuu. B COOTBETCTBUM C HEW MaTepuan Kypca (GU3HKU
o0ObeMHEH BOKPYr (Qu3nueckux Teopud. Begymum B Kypce sBIgeTcs
dbopMupoBaHUE MPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MaTCPHUH, BEIIECTBE H
noJIe.

Hoes eymanumapuzayuu. EE peanuzanus mnpearnosiaraeT HCIOJIb30BaHUE
TYMaHUTAPHOTO TOTEHIHMaa (PU3NYECKON HAyKH, OCMBICIICHHE CBSI3M Pa3BUTHS
bu3uku ¢ pa3BuTHEM OOIIEeCTBa, a TakkKe C MHPOBO33PEHUECKUMHU,
HPABCTBEHHBIMU U SKOJIOTMYECKUMHU MPOOIEMaMH.

Hoess npuxnaomoii  nanpasnennocmu. Kypc ¢usuku mpemmnonaraer
3HAKOMCTBO C IIUPOKHM KPYTOM TE€XHHYECKUX U TEXHOJOTHYECKUX MPUIIOKEHUN
M3YUYEHHBIX TEOPHI U 3aKOHOB.

Hoes sxonocuzayuu peanuszyeTcss TOCPEICTBOM BBEIEHHUS DIIEMEHTOB
COJIEp)KaHMsl, TMOCBAIIEHHBIX HKOJOTMYECKUM NpobieMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C PA3BUTHEM TEXHUKU W TEXHOJIOTHH, a TaKXe 00CYXIACHUs
po0JIeM palMOHATIBLHOTO MPUPOIONOIB30BAHUS U IKOJIOTMYECKOM 0€3011acCHOCTH.

CrepKHEBBIMHU dJIEMEHTaMH Kypca (U3UMKU Ha YpPOBHE CPEAHEro OOIero
oOpa3oBaHus SBIAIOTCS (U3UYECKUE TeopuH ((POpMUpPOBAHUE MPEIACTABICHUN O
CTPYKTYp€ MOCTpoeHUs: (pusznueckoil Teopuu, posin PyHIaMEHTATbHBIX 3aKOHOB U
NPUHLKIIOB B  COBPEMEHHBIX IMPEACTABICHHUSIX O MPUPOAE, TpaHULIAX
MPUMEHUMOCTH TEOpHHl, JJIsI ONUCAHUS ECTECTBEHHO-HAYyYHBIX SBJICHUU U
MIPOIIECCOB).

CHCTEeMHO-AESTENbHOCTHBIN MOJIX0J B Kypce (M3UKU pean3yeTcs Mpexie
BCEro 3a CUET OpraHU3alyU SKCIEPUMEHTANIBHOU JAESITEIbHOCTH O00YyYaroluXCsl.
Jlnst  6a3oBoro ypoBHsS Kypca (U3MKA — OTO HCIOJIB30BAHHE CHCTEMbI
(GpOHTANBHBIX KPAaTKOBPEMEHHBIX OSKCIEPUMEHTOB M JIA0OpAaTOPHBIX pPadoT,
KOTOpBIE B Mporpamme no (¢usvke o0beAMHEHBI B OOIIMNA CIHCOK YUYEHHUYECKUX
paKkTUYECKUX padoT. BhifeneHne B yka3aHHOM MepeyHe JabopaTopHBIX padorT,
MPOBOAUMBIX JUII KOHTPOJIE W OIEHKH, OCYIIECTBISCTCS  y4aCTHUKAMU
o0pa30BaTeNBLHOTO TIPOIlecCa MCXOMs U3 OCOOCHHOCTEW TUJIAaHUPOBAHMS W
ocHamieHuss kaOmHera Qusmku. IIpm dsToM  oOecmeumBaeTcss  OBJAJCHHUC
OoOy4YaromMUMHUCd YMEHHUSIMHU TPOBOAUTH KOCBEHHBIE H3MEPEHUs, HCCIICTOBAHUS
3aBUCUMOCTEH (DU3NYECKUX BEJIWYMH M TIOCTAHOBKY OIIBITOB IO TIPOBEPKE
MPEVIOKEHHBIX TUIIOTES.

bonbiioe BHUMaHHWE YIENSAETCS PEHICHUIO PACUYETHBIX MU KaYE€CTBEHHBIX
3amad. [Ipu 3TOM 1t pacu€THBIX 3a/1a4 TPUOPUTETOM SIBISIFOTCS 3aJayd C SIBHO
3aJlaHHOM (DU3UYECKON MOJIEIbIO, MO3BOJISIONINE TIPUMEHSITh U3YYEHHBIE 3aKOHBI U
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3aKOHOMEPHOCTH KakK M3 OJHOTO pasliena Kypca, Tak M UHTETPUPYs 3HAHUSA W3
pa3HbIX pa3nesnoB. s Ka4eCTBEHHBIX 3a/1ay MPUOPUTETOM SIBISIOTCS 3aJaHUs Ha
OOBSICHEHHE TPOTEKAaHUSI (PU3NYECKUX SBJICHHM U TMPOILIECCOB B OKPYXKAIOIICH
XKU3HHU, TpeOytonme BbhIOOpa (U3MYECKON MOAENU IS CUTYallMH MPaKTUKO-
OpPUEHTHUPOBAHHOTO XapaKTepa.

B coorBerctBum ¢ TpeboBanusimu DI'OC COO k MarepuanbHO-
TEXHUYECKOMY oOecredeHno y4eOHOro mporecca 0a30BBIi ypOBEHb Kypca
(bU3UKY Ha YPOBHE CPEHEro 0011Iero 00pa3oBaHusl JOJKEH U3YYaThCsl B YCIOBHSIX
peAMETHOro KaOuHeTa (U3HKUA WIA B YCJIOBHUSIX MHTETPUPOBAHHOIO KaOWHETa
MPEIMETOB €CTECTBEHHO-HAYYHOro Iukia. B kaOuHere (Qu3MKM AOIKHO OBITH
HEeoOXouMoe J1abopaTopHOoe O0O0OpyIOBaHUE [Jis BBHIMIOJHEHUS YKa3aHHBIX B
nporpaMmMme mo (Pu3uKe yUeHWYECKUX MPAKTUIECKUX paboT M IEeMOHCTPAIMOHHOE
o0opy10BaHHE.

JleMoHCTpallMOHHOE  000pyZoBaHHE (OpMHpYETCS B COOTBETCTBHHM C
OPUHIAIIOM MHUHUMAJIbHOM JTOCTAaTOYHOCTH M  OOECTIEeYMBAaeT IOCTAaHOBKY
NEPEYUCIICHHBIX B TporpaMme Mo (U3MKE KIIOYEBBIX JIEMOHCTpAMid st
UCCIICIOBAaHMUSI ~M3yYaeMbIX SIBJICHHUH M  TPOIECCOB, OMIUPHUECKUX U
byHIaMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHU.

JlaGopatopHoe 00OpyAOBaHHE [UIsl YUYEHHYECKUX MPAKTUYECKUX pPadoT
dbopMupyeTcss B BHI€ TEMAaTUYECKUX KOMIUIEKTOB M OOecredrBaeTCsl B pacuére
OJHOTO KOMIUIEKTa Ha JBYX oOydaromuxcs. TemaTHmueckue KOMIUIEKTHI
7a00paTOpHOTO OOOPYIOBAHUS JIOHKHBI OBITh IOCTPOSHBI HAa KOMIUIEKCHOM
WCIIOJIb30BAaHUU AHAJIOTOBBIX U IU(MPOBBIX NMPHUOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTENBHBIX CUCTEM B BHJI€ TU(PPOBBIX TaOOpATOPUH.

OCHOBHBIMM LEJIIMHU U3y4€HUS PU3UKHU B 001IEM 00pPa30BAHUU SBIISIFOTCS:

e (dopMupoBaHHE WHTEpeca M CTPEeMJICHHsS OOYYalOIIUXCS K HaydHOMY
U3YYCHUIO TPHUPOJIbI, PAa3BUTHE HMX HHTEJUICKTYyaJIbHBIX W TBOPUYECKHUX
CIIOCOOHOCTEI];

e pa3BUTHUE MPEACTABICHUI O HAYYHOM METOJIE MO3HAHUS B (HOPMUPOBAHHE
HCCJIEIOBATENILCKOTO OTHOIICHHUS K OKPYKAIOIINM SIBJICHUSM;

e (opMHpOBaHHE HAYYHOTO MHPOBO33PEHHUS KaK pe3ylbTaTa HW3yYeHUs
OCHOB CTPOCHHMS MaTepuu U pyHIaMEHTATBHBIX 3aKOHOB (DU3UKH;

e (opmupoBanme yMmeHUW OOBSACHATH SBJICHHS C HUCIOJIb30BAaHUEM
bu3MYECKUX 3HAHUHA U HAYYHBIX JI0Ka3aTEIbCTB;

e (dopMupoBaHHE TMPEACTABICHUN O poiu (U3UKU OIS Pa3BUTHS IPYTHX
€CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJIOTHH.

JlocTmxeHne 3TUX lenei o0ecreynBaeTCsl pelIeHUeM CIEIyIOMMX 3ajad B

nporuecce u3ydeHus Kypca GU3NKU Ha YpOBHE CpeHEro o01ero oopa3oBaHus:
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e TmpuoOpeTeHWe  CUCTEeMBl  3HaHWH 00  o0mmx  (U3MYIECKUx
3aKOHOMEPHOCTSIX, 3aKOHaX, TEOpHsIX, BKJTFOYASI MEXaHUKY,
MOJICKYJIIPHYIO  (PH3WKY, JJIEKTPOJWHAMUKY, KBAaHTOBYIO (HU3UKY W
AIIEMEHTBI aCTPOPU3UKH;

e (opmMupoBaHMe yMEHUW TPUMEHSATH TEOPETUYECKUE 3HAHMS IS
OOBsICHEHHUS (PU3WYECKUX SBICHUH B TPUPOAEC U IS TPUHATHA
IIPAKTUYECKUX PELICHUM B IIOBCEAHEBHON KU3HU;

e OCBOCHHE CIOCOOOB peEIIEHUs Pa3IUYHbIX 3a7a4 C SBHO 3aJIaHHOMN
bu3nueckoil MOAENbI0, 3a/Jad, MOJAPa3yMEBAIOIIUX CAMOCTOSTEIbLHOE
co3faHue GU3NIeCcKo MOJIENH, aJIEKBATHON YCIIOBUSIM 3a]1a4H;

e TOHWMaHHWC (U3UYECKUX OCHOB WM TPUHITUIIOB JCUCTBHS TEXHUYCCKUX
YCTPOMCTB M TEXHOJIOTUYECKUX MPOIIECCOB, UX BIHMSHUS HA OKPYKAIOIIYIO
cpeay;

e OBJAJCHUE METOJAMHU CAMOCTOSTEIHLHOTO IUIAHWPOBAHUS M TMPOBEACHUS
(GU3MYEeCKUX SKCICPUMEHTOB, aHajdnu3a W HMHTEpPIpeTaruu UHGOPMAIIIH,
OTIpeeNIeHNs TOCTOBEPHOCTH MOTyUYEHHOTO PE3yIIbTaTa;

e CO3JaHME YCIIOBUH AJIsi Pa3BUTHSI YMEHHI MPOEKTHO-UCCIEI0BATEIHCKOM,
TBOPYECKOH J1€ATEIbHOCTH.

Ha wuzydenne ¢usuku (6a30BbII ypOBEHb) Ha YPOBHE CPEIHETO OOIIETOo
oOpazoBanus otBoauTcs 136 yacos: B 10 kiacce — 68 yacoB (2 4aca B HEJENIO), B
11 kmacce — 68 yacoB (2 yaca B HEJIETIO).

[Ipennaraempiii B mporpamMme 10 (QU3MKE TMepedeHb JIaOOpaTOPHBIX H
MPAKTUYECKUX palbOT ABJISETCS PEKOMEHJIOBAHHBIM, YYHTENb JENaeT BHIOOP
mpoBeneHusT J1abOpaTOpHBIX PabdOT M OMBITOB € YYETOM HMHIAUBHUIYaTbHBIX
0COOEHHOCTEN 00yYaroIUXC.
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COAEPXKXAHUE OBYUYEHUA
10 KITACC

Pazngen 1. ®u3uka 1 MeTOAbI HAYYHOI'O MO3HAHUS

®uszuka — Hayka o0 mpupoje. HaydHbie MeTOIbl MO3HAHUS OKPYKAIOIIETO
Mupa. Posib 3KcepuMeHTa W TEOPUHM B MPOILECCE TMO3HAHUSA MPUPOIBI.
DKCIIEpUMEHT B (PU3HUKE.

MonenupoBanue (Gu3NYECKUX SBICHUM M TporieccoB. HayuHble TUIIOTE3HI.
dusnyeckre 3aKOHBI U TEOpUH. [ paHUIBI MPUMEHUMOCTH (HU3UIECKUX 3aKOHOB.
[TpuHIIUIT COOTBETCTBUA.

Pons u mecto du3uku B GOpPMUPOBAHWU COBPEMEHHON HAyYHON KapTHHBI
MHPA, B TPAKTUYECKOMN NEATEIBHOCTH JIFOAEH.

Jlemoncmpayuu

AHasioroBble W IU(POBBIE HU3MEPUTEIbHBIE NPUOOPHI, KOMIIBIOTEPHBIC
JIAaTYUKH.

Paznen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe ABHWKEHHE. OTHOCUTEIBHOCTh MEXAHUYECKOIO JIBUKEHUS.
Cucrema orcuéra. Tpaekropus.

[lepemenienne, CKOpPOCTh (CpeaHSsI CKOPOCTb, MTHOBEHHAsi CKOPOCTh) H
YCKOPEHUE MaTepuaJbHOW TOUKH, HUX TMPOEKIIMM Ha OCU CHUCTEMBI KOOpJWHAT.
CrnoxeHue nepemMenieHnii U CI0KEHUE CKOPOCTEH.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSMOJIMHEWHOE ABMXKeHUe. ['paduku
3aBUCUMOCTH KOOpPJMHAT, CKOPOCTH, YCKOPEHUs, IyTH U MepeMEIICHus
MaTepUaIbHOW TOYKHU OT BPEMEHH.

CBoboaHOe nageHre. Y CKOpeHHe CBOOOTHOTO MaICHUSI.

KpuBonuHeitHoe  nBWKeHHE. [[BUKEHHME  MaTepUaIbHOW  TOYKH IO
OKPYKHOCTH C ITOCTOSHHOM 10 MOAYJIFO CKOPOCTBIO. YTJI0Basi CKOPOCTb, JIMHEWHAS
ckopocTh. [lepuoa u yactora obpamienus. LleHTpocTpeMuTeIbHOE YCKOPEHUE.

TexHuyeckue yCTpPONCTBA W MPAKTUYECKOE TMPUMEHEHHUE: CIUIOMETD,
JIB>)KCHUE CHAPSI0B, LIETIHBIE U PEMEHHBIC MEpE/Iavuu.

Jlemoncmpayuu

Mogenb cucTeMbl OTCU€Ta, WIITIOCTPALNS KMHEMATUYECKUX XapaKTEPUCTHUK
JIBYKCHUSL.

[IpeobpazoBaHue NBUKEHUN C UCTIOIBb30BAHUEM MPOCTHIX MEXaHU3MOB.

[Tamenue Ten B BO3yXe U B pa3peKEHHOM MTPOCTPAHCTBE.

HaGnronenne nBukeHUs Tena, OPOIIEHHOTO TMOJ yIioM K TOPU3OHTY U

TOPHU30HTAJILHO.
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N3mepeHue yckopeHusi CBOOOHOTO MaJICHHUS.

Hanpagiienue ckopocTy Ipu ABMKEHUH MO OKPY>KHOCTH.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul

N3ydeHne HEpaBHOMEPHOTO ABUKEHHUS C LEIBIO ONPEAECICHUS MTHOBEHHOM
CKOPOCTH.

HccnenoBanne COOTHOLIECHHS MEXAY NYTSIMH, IMPOUJCHHBIMU TEJIOM 34
MOCJICIOBATENbHBIC PABHBIE MPOMEXKYTKHM BPEMEHUM IIPU PABHOYCKOPEHHOM
JBH>)KECHUU C HAYaJIbHON CKOPOCTBIO, PABHOM HYJIIO.

N3yueHne NBUKEHNUS [IapUKa B BI3KOU JKUIKOCTH.

N3yuyenue aBuKeHUS Tena, OpOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuka

[Ipuanun  otHocutenbHOCTM  ['ammnes.  IlepBeid  3akoH  HproToHA.
HNuepruanbHble CUCTEMBI OTCUETA.

Macca Ttena. Cuna. Ilpunnun cynepno3uuuu cui. Bropoi 3akoH HeroToHa
JUUIL MaTEpUaIIbHON TOUKHU. Tpetnit 3aKkoH HproTOHA 1711 MaTepuaabHbIX TOYEK.

3akoH BcemupHoro Ttarorenus. Cumia Tspkectu. llepBas kocmuueckas
CKOpPOCTb.

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

Tpenue. Bunpl Tpenus (mokosi, CKoiapxkeHus1, kauenust). Cumna tperusi. Cyxoe
Tpenue. Cuia TpeHUs CKOJIbXKEHUS U cuiia TpeHus nokosi. KoagduimeHt tpeHusl.
Cuna conpoTUBIICHUS MPU IBUKEHUU TEJIa B )KUJIKOCTH UJIU Ta3e.

[TocTynarensHOE U BpaliaTeIbHOE JIBIXKEHUE a0COIIOTHO TBEPOTO Tea.

MOMEHT CHJIBI OTHOCUTENIBHO OCH BpauieHus. llnedo cumnbl. YcnoBus
paBHOBECHUSA TBEPAOIO TeA.

TexHn4eckrue yCTpOWCTBA W MPAKTUYECKOE MPUMEHEHHUE: MOALINUITHUKH,
JIBUKEHHNE UCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBneHue nHepuum.

CpaBHeHHME MACC B3aUMOJICMCTBYIOIINX TEIL.

Bropoii 3akoH HeroToHa.

N3mepenue cui.

CnoxeHue CHlL.

3aBUCHUMOCTH CHJIBI YIIPYTOCTH OT JiehopmaIiuu.

HesecomocTe. Bec Tena npu yCKOPEHHOM MOIBEME U TTAJICHUM.

CpaBHEeHHME CUJT TPEHUS TTOKOSI, KAUEHUS U CKOJIbKEHUS.

YcioBust paBHOBeCHUs TBEPAOTO TeJia. Buibl paBHOBECHS.

Yuenuueckuii axcnepumenm, nabopamopuvie pabomul

N3ydenue aBmxeHus Opycka Mo HaKJIOHHOM TJIOCKOCTH.
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HccnenoBanne 3aBUCMMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIMX B MPYXKUHE U
pEe3MHOBOM 00pasiie, OT uX JAehOopMaIivH.

HUccnenoBanne yciaoBHMI pPaBHOBECHS TBEPAOTO TeJla, HWMEIOIIETO OCh
BpAILCHUS.

Tema 3. 3akonvl coxpaneHus é mexanuxe

NMnynbc MaTtepualibHOW TOYKU (Tena), CUCTEMbl MAaTEpUANIbHBIX TOYEK.
NMnynbe cuiibl U U3MEHEHHE HMMITyJIbca Tejla. 3aKOH COXPAHEHUS HMITYJIbCA.
PeakTrBHOE IBUXEHUE.

PabGora cuibl. MOIIIHOCTE CHIIBI.

Kunernueckasi 3Heprusi MarepuaibHOW TOUkH. Teopema 00 H3MEHEHHH
KUHETUYECKOUN YHEPTUMU.

[TorennumanbHas DHEPTHU. [TorenumanbHas DHEPIUsA YIIPYro
nedbopmupoBaHHor  npyxkuHbl.  [loTeHlManpHass SHeprusi Tejla  BOJIU3H
MOBEPXHOCTH 3€MJIH.

[loTeHunanbHble W HENOTEHUHUANbHbIe  CWiIbl.  CBs3b  pabOTHI
HEMOTEHIHAIBHBIX CUJ C W3MEHEHUEM MEXAHWYECKOW SHEPruM CUCTEMBI TEI.
3aKOH COXpPAHEHUSI MEXaHUYECKON YHEPTUU.

Yupyrue u Heynpyrue CTOJIKHOBEHMUS.

TexHn4eckrue yCTpOWCTBA U MPAKTUYECKOE IPUMEHEHHE: BOLOMET, KOMED,
MPY>KUHHBIN MUCTOJIET, TBUKCHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUs UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

[lepexoq MOTEHIIMATLHOM YHEPTUU B KHHETUUECKYIO U 0OPaTHO.

Yuenuueckuii sxcnepumenm, 1abopamopmsie padbonul

N3yuenne abCOJIIOTHO HEYNPYroro yjaapa ¢ MOMOIIBIO JABYX OJWHAKOBBIX
HUTSIHBIX MAasTHUKOB.

HccnenoBanre cBsi3u pabOThl CHIIBI ¢ U3BMEHEHHEM MEXaHWYECKOW SHEPIrHH
TeJIa Ha TPUMEPE PACTSKEHUSI PE3UHOBOTO KIyTa.

Paznen 3. MosexkyasipHas pu3uka 1 TEPpMOJUHAMUKA

Tema 1. OcHo6bl MONEKYAAPHO-KUHEMUYUECKOU Meopuu

OCHOBHBIE TIOJIOKEHUSA MOJICKYJISIPHO-KMHETUYECKOW TEOPUHU U UX OIBITHOE
o0ocHoBanue. bpoyHoBckoe nBwxkeHue. Jduddysusa. Xapaktep ABUKEHUS WU
B3aUMOJECHUCTBUS 4YacTULl BellecTBa. Moaenu CTpOEHHUsI ra3oB, XUJIKOCTEU H
TBEPJBIX TEJI U OOBSICHEHWE CBOMCTB BEIIECTBA HA OCHOBE ATHX Mojeiei. Macca u
pa3mepsl Mosnekyi. KonunyectBo BemiectBa. [loctosiHHas ABoraapo.

TermnoBoe paBHoBecue. Temneparypa u e€ usmepenue. lllkana temneparyp

Lenbcus.
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Mopens  upeanpHoro raza. (OCHOBHOE  ypaBHEHHE  MOJEKYJSIPHO-
KMHETUYECKOW TEOpUM HJACATbHOTO raza. AOCOJIIOTHAs TeMmIepaTypa Kak Mepa
CpeIHEl KWHETUYECKOM SHEpPruu TEIUIOBOro JBMKeHMs uactul] rasa. [llkama
temriepatyp KenbBuna. ['a3oBbie 3akoHbl. YpaBHeHue MenneneeBa—Kiamnelipona.
3akon [lansToHa. M3ompoliecchl B UealbHOM Ta3e ¢ MOCTOSHHBIM KOJMYECTBOM
BemecTBa. [paduueckoe TpencTaBlIeHWE H3OMPOIECCOB: H30TEPMa, H30X0pa,
n3obapa.

TexHuueckue yCTpOWCTBA M TMPAKTUYECKOE MPUMEHEHHE: TEPMOMETP,
OapomeTp.

Jlemoncmpayuu

OneIThl, AOKa3bIBAIOIIME JTUCKPETHOE CTPOEHHE BellecTBa, (ororpaduu
MOJIEKYJI OPTaHUYECKUX COCTUHECHUI.

OnbiThl 10 MU PY3UN )KUAKOCTEH U ra30B.

Monenb 6pOyHOBCKOTO ABUKCHUS.

Mogens onbita llTepHa.

OMBbITHI, JTIOKa3bIBAIOIIINE CYILIECTBOBAHUE MEKMOJIEKYIISIPHOTO
B3aMOJIEUCTBHS.

Mogens, HILTIOCTPUPYIOIIas TPUPOY AABJICHHUS ra3a Ha CTEHKH COCY/Ia.

OnbITel, WUIIOCTPUPYIOIINE YPAaBHEHUE COCTOSIHHMS UICAIBHOTO rasa,
H30IPOIECCHI.

Yuenuueckuii sxcnepumenm, 1abopamopmsie padbonul

OrnpeneneHue Macchbl BO3AyXa B KJIACCHOM KOMHATE HAa OCHOBE M3MEPEHUU
00BEMa KOMHATHI, IaBJICHUS U TEMIIEpaTyphl BO3AyXa B HEH.

HccnenoBanre 3aBUCMMOCTH MEXAY IMapaMeTpaMu COCTOSIHUS pa3pe:KEHHOTO
rasa.

Tema 2. OcHoebl mepmoouHamuxku

TepmonnHamuueckass cucrema. BHYTpeHHsAs 3HEpruss TEPMOJMHAMHYECKOU
CUCTEMBI U crIoco0bl €€ n3meHeHus. KomnuecTBo TermnoTsl U pabora. BuyTpeHHss
SHEPrusi  OAHOATOMHOTO  HJeallbHOro  Tra3a. Buasl  Teruionepenayu:
TEIUIONPOBOHOCTh, KOHBEKIIUS, U3TydeHHUE. Y IeJIbHas TEIUIOEMKOCTh BEIIECTBA.
KonruecTBo TEIIOTH MpH TEIUIONEepeaye.

[Tonsitue 006 ammabatHoM mporecce. [lepBblii 3aKOH TEPMOIMHAMUKH.
[IpumeHnenne mepBOro 3akoHa TEPMOJWHAMUKH K H3omporeccaMm. [ 'paduueckas
MHTEpHpeTanus padoThl rasa.

BTtopoii 3akon TepmoanHaMuku. HeoOpaTtuMoCTh TPO1IECCOB B MPUPO/IE.

TennoBble  MamwuHbl.  [IpuHOUNIBI  IEMCTBHUS ~ TEIUIOBBIX  MallHWH.
[IpeoOpa3zoBanust SHEPrHUM B TEIJIOBBIX MamuHax. Kodp@uiMeHT moie3Horo
nericTBus TeruioBod mamumHbl. I{ukn KapHo um ero ko3pduumMeHT IOIe3HOTro
JNEUCTBUS. DKOJIOTMYECKUE MPOOIEMbl TEIIOIHEPTETUKHU.
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TexHuyeckue YCTpOWCTBA M MPAKTUYECKOE MPUMEHEHHUE: JIBUTATEINb
BHYTPEHHETO CrOpaHusi, OBITOBOM XOJIOAMIBHHUK, KOHAUIIMOHED.

Jlemoncmpayuu

W3MmeHeHne BHYTpPEHHEH HSHEpruy Tejla MPU COBEPIICHUU PAOOTHI: BBLIET
npoOku U3 OyTBUIKM TOJ JEUCTBHEM CXATOro BO3/yXa, HarpeBaHue 3Qupa B
JaTyYHHOU TpyOKe myTEéM TpeHUs (BUICOEMOHCTPAIIHS).

W3MeHeHne BHyTpEHHEN SHEPIruu (TeMIlepaTypbl) Teaa IpH TeIionepeaye.

OnelT Mo anuabaTHOMY pacIIUPEHHI0 Bo3ayxa (OMBIT € BO3AYUIHBIM
OTHHUBOM).

Mopenu napoBoif TypOUHBI, ABUTATEINS BHYTPEHHETO CrOPaHUs, PEAaKTUBHOTO
JIBUTATEJIS.

Yuenuueckuii sxcnepumenm, n1abopamopusie padbonul

N3mepeHue yaenbHON TEMI0EMKOCTH.

Tema 3. Aepecammnwie cocmoanusn eeujecmea. Pazosvie nepexoonl

[TapooOpa3zoBanue u koHjeHcarus. Vcnapenue u kuneHue. AOCOMIOTHAS U
OTHOCHUTEJIbHASL BJIAXKHOCTh BO3Ayxa. HacellieHHbI map. YaenbHas TemioTa
napooOpazoBaHus. 3aBUCUMOCTb TEMIIEPATYPhI KUTICHUS OT JIaBJICHUSI.

TBépnoe Teno. Kpucramnmmyeckue u amopdubie Tena. AHU30TPOIHS CBOWCTB
kpuctaiuioB. JKuakue kpuctaibel. CoBpeMmeHHble Marepuaiibl. [lnmaBienue u
KpUCTaJUTM3aIs. Y IeJbHasl TeroTa miaBjieHus. Cyoaumanus.

YpaBHeHuUE TEII0BOTO OaiaHca.

TexHuyeckue yCTpOMCTBA M MPAKTUYECKOE MPUMEHEHUE: TUTPOMETP H
MICUXPOMETP, KATIOPUMETP, TEXHOJIOTUU TMOIYYEHHS] COBPEMEHHBIX MAaTEpHAJOB, B
TOM YHUCJIE HAHOMATEepPUaJIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBONCTBa HACBIIICHHBIX apOB.

Kunenuve npy noHWKEHHOM JIaBJICHUU.

CriocoObl M3MepeHus BIaXKHOCTH.

HaOnronenue HarpeBaHus U IJIABJICHUS! KPUCTALUTMYECKOTO BEIlIECTBRA.

JlemoHCTpauus KpucTaioB.

Yuenuueckuii sxcnepumenm, n1abopamopsie pabonul

N3MepeHne OTHOCUTENBHOM BIAXKHOCTH BO3yXa.

Paznen 4. JaekTpoauHaMuKa
Tema 1. Inekmpocmamuxa
OnekTpu3anus Tel. ODJEKTpUYecKuil 3apsia. J(Ba Buaa »IEKTPUUYECKUX
3apsinoB. [IpOBOJHUKHM, OUANEKTPUKU U TOJYNPOBOAHUKHU. 3aKOH COXPAHECHHS
AIEKTPUYECKOTO 3apsa.
B3aumopeiictBue 3apsaaoB. 3akoH Kynona. ToueuHblil 3€KTPUUYECKU 3apsij.
Onextpuyeckoe mnose. Hampsxk€HHOCTH 3yieKTpuyeckoro mnois. IIpuHiun
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CYyNEPHO3ULIUNA HNEKTPUUYECKUX Tojeil. JInHUKM HanpsKEHHOCTU 3JIEKTPUUYECKOTO
HOJISL.

PaGora cumnm  snektpocrarmueckoro  mojsa.  [lotenmman.  Pa3HocTh
NOTEHUHUAIOB. [IpOBOOHMKM M AUANEKTPUKU B IJIEKTPOCTATUYECKOM TOJIE.
Jwusnexrpruyeckasi MPOHULIAEMOCTb.

OnextpoémkocTs. KoHaeHcaTop. DNeKTpOEMKOCTh TIOCKOTO KOHAEHCATOpa.
DHeprus 3apsKEHHOT0 KOHIEHCATOpA.

TexHuyeckue yCTpOHCTBA M MPAKTUYECKOE IPUMEHEHUE: BJIEKTPOCKOI,
AIIEKTPOMETpP, DJIEKTpOCTaTHUeCKas 3aluTa, 3a3€MJICHHE 3JIEKTPONpUOOpOB,
KOHJICHCATOp, KOMMMPOBAJIbHBIN anmnapar, CTPyHHbBINA IPUHTED.

Jlemoncmpayuu

Y CTpOMCTBO M MPUHLIAI JEUCTBUS dJIEKTPOMETPA.

B3anmoielicTBuE HadIEKTPU30BAHHBIX TEN.

DIEKTPUYECKOE TOJIE 3aPSIKEHHBIX TEN.

[IpoBOAHUKH B JIIEKTPOCTATUYECKOM IOJIE.

DJIEKTPOCTATUYECKAS 3ALIUTA.

JIMPIEKTPUKH B 3JIEKTPOCTATUYECKOM TOJIE.

3aBUCHUMOCTh JJIEKTPOEMKOCTH IUIOCKOIO KOHAEHCAaTopa OT IUIOIIaAH
IJIACTUH, PACCTOSHUSI MEXAY HUMH U AUDJICKTPUUECKON MPOHUIIAEMOCTH.

DHeprust 3apsHKEHHOr0 KOHEHCAaTopa.

Yuenuueckuii sxcnepumenm, 1abopamopmsie padbonul

N3mepeHune 3MeKTpOEMKOCTH KOHJIEHCATOPa.

Tema 2. Ilocmoannwtit 31ekmpuueckuii mok. Toku ¢ paznuunvix cpedax

DONEeKTpUYECKU TOK. YCIOBHUS CYIIECTBOBAHUS SJIEKTPHUUYECKOIO TOKA.
Nctounuku Toka. Cuina toka. [IoCTOSIHHBIN TOK.

Hanpsixenue. 3akon OMa 114 yyacTKa LEeMu.

DNEKTPUYECKOE COMPOTUBIICHHE. Y AEIbHOE CONPOTHBICHUE BEIIECTBA.
[TocnenoBaTenbHOE, TApaIEIbHOE, CMEIIAHHOE COCTMHEHUE TTPOBOIHUKOB.

Pabora nanektpuueckoro Toka. 3akoH Jlxoyns—Jlenna. MomHOCTh
AIEKTPUUECKOTO TOKA.

DJIEKTPOJBUKYIIIAasi CUja M BHYTPEHHEE COINPOTUBIICHHE HCTOYHHMKA TOKA.
3akon Oma 11 oJHOM (3aMKHYTOM) 35ieKTprudeckoi nenu. KopoTtkoe 3aMbIkaHuE.

ONEeKTpOHHAasT  MPOBOJAMMOCTh  TBEPJBIX  METAUIOB.  3aBUCUMOCTH
COMPOTUBJICHUSI METAJIJIOB OT TeMmIiepaTypbl. CBEpXIpPOBOIUMOCTb.

DJIEKTPUYECKUM TOK B BakyyMme. CBOMCTBA JIEKTPOHHBIX MYYKOB.

[TonynpOoBOIHUKHY. CobOcTBeHHas u npuMecHast MIPOBOJAUMOCTh
noJIynpoBogHUKOB. CBoMCcTBa p—n-niepexoa. [lomynmpoBoHUKOBBIE TPHUOOPHI.

DONeKTpUYeCKUid TOK B pacTBOpax M  paciuiaBax  JJIEKTPOJIUTOB.
DIIEKTPOJIUTUYECKAS JUCCOUUALIMS. DIEKTPOIIU3.
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OnekTpudeckuidi TOK B ra3zax. CaMOCTOSITENIbHBIA M HECAMOCTOSATEIIbHBIN
paspsa. Monunus. [1nazma.

TexHHUYecKue yCTPOMCTBA M NPAKTUYECKOE MPUMEHEHUE: aMIEPMETP,
BOJITMETpP, PEOCTaT, HCTOYHHKU TOKa, OAJIEKTPOHArpeBaTelibHble MPUOOPHI,
AIIEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP COMPOTUBIICHUS, BAKYYMHBINH AUO/I,
TEPMHUCTOPHI U (POTOPE3UCTOPHI, MOITYIPOBOTHUKOBBIN TMO/I, TaTbBAaHUKA.

Jlemoncmpayuu

N3mepeHne CUITbl TOKA U HaIIPSKEHMUS.

3aBUCUMOCTb COIIPOTHUBJICHHSI LUJIUHAPUYECKUX IPOBOJHUKOB OT JJIMHBI,
IJIOIIA/IN TIOTIEPEYHOTO CEUYEHUS U MaTepuaa.

CMeliaHHOE COeTMHEHNE TPOBOIHUKOB.

[IpssMoe wW3MEpeHHe DIEKTPOIABWXKYIIEH CHIbl. KOpOTKOe 3ambIKaHHE
raJIbBAHUYECKOTO 3JIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTUBIICHUS.

3aBUCUMOCTB COIPOTUBJICHUS METAJIOB OT TEMIIEPATYPHI.

[IpOoBOIMMOCTB AJIEKTPOIUTOB.

W ckpoBoii paspsa M NPOBOJAUMOCTb BO3yXA.

OAHOCTOPOHHSS MPOBOJAUMOCTD TUO/IA.

Yuenuueckuii sxkcnepumenm, nabopamopuvie pabomul

N3yyeHnue cMenaHHOro COEIMHEHUS PE3UCTOPOB.

N3mepenne 3JIeKTpOABUKYILIEH CHIIbI UCTOYHHMKA TOKA U €r0 BHYTPEHHErO
CONMPOTHUBJICHUS.

HaGmronenne amexTpoimsa.

MesxknpeaMeTHble CBI3H

Nzyuenue kypca ¢usuku 0a3oBoro ypoBHsa B 10 kjacce ocyliecTBIsieTcs C
y4€TOM COJAEpPKATEIbHBIX MEKIPEAMETHBIX CBSI3ed C KypcaMH MaTeMaTHKH,
OMOJOruu, XUMHUH, reorpadu U TEXHOJIOTUH.

Meosicnpeomemnole nouwsimusi, CBSI3aHHbIE C U3YYEHHEM METOJOB HAyYHOTO
NO3HAHMS: SIBJICHUE, HAay4YHbIM (pakT, rumoresa, (uamyeckas BeIMUYMHA, 3aKOH,
TeopHsl, HAOIIOEHUE, SKCIIEPUMEHT, MOJEIMPOBAHUE, MO/IEIb, U3MEPEHUE.

Mamemamuxa: pelleHUEe CUCTEMbl ypaBHEHUM, JWHEWHas (QyHKIMS,
napaboia, runep0oiia, UX rpauku U CBOMCTBA, TPUTOHOMETPUUYECKUE (PYHKIIUU:
CHUHYC, KOCUHYC, TAHI'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO,
BEKTOPBI M UX NPOEKIIMH Ha OCU KOOPJIMHAT, CIIOKEHUE BEKTOPOB.

buonocusn: mexanmdeckoe ABMIKEHHUE B KUBOU mpupoje, auddysus, ocMoc,
TEMJI000MEH KMBBIX OPraHU3MOB (BUbI TEIUIONEPENIAayH, TEIJIOBOE pPaBHOBECHUE),
AIIEKTPUYECKUE SIBJIEHUS B KUBOUN IPUPOJIE.

Xumus: TACKPETHOE CTPOEHUE BEIIECTBA, CTPOCHHE ATOMOB U MOJIEKYJI, MOJIb
BEILECTBA, MOJISIPHAs Macca, TEIUIOBBIE CBOWCTBA TBEPABIX TEJ, XUAKOCTEH W
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ra3oB, DJJIEKTPUYECKHE CBOMCTBA METAJUIOB, AJIEKTPOJIMTHUYECKAS JMCCOLMALNSA,
rajbBaHUKA.

l'eoepaghus: BIaxXHOCTH BO3/1yXa, BETPHI, 0apOMETp, TEPMOMET.

Texnonoeus.: npeoOpa3oBaHUE IBUKEHUN C HCIOJIH30BAHUEM MEXaHU3MOB,
y4E€T TpPEHUS B TEXHUKE, MOMALIWIHUKHA, HCIOJIb30BAHUE 3aKOHA COXPAHEHUs
UMITyJIbca B TEXHUKE (pakeTa, BOAOMET WM JApPYTHE), JIBUraTreilb BHYTPEHHEIrO
cropanusi, napoBasi TypOHHa, OBITOBOM XOJOJIMUIBbHUK, KOHIULIHUOHEDP, TEXHOJIOTHH
MOJYYEHHUS] COBPEMEHHBIX MATEPHAIOB, B TOM YHCJIE HAHOMATEPHAJIOB, U
HAHOTEXHOJIOTUH, AJIEKTPOCTATUYECKas 3alllUTa, 3a3€MJICHUE 3JIEKTPONpPHUOOPOB,
KCEPOKC, CTPYWUHBIN MIPUHTED, 3JIEKTPOHArPEBATEIIbHBIC npuodopkI,
AIIEKTPOOCBETUTEIbHBIE PUOOPHI, raIbBaHUKA.

11 KIIACC

Pa3znen 4. JiaekrpoguHamMuKa

Tema 3. Maznummnoe none. INeKmpoOMAZHUMHAA UHOYKUUSA

[locTossHHBIE ~ MarHuThl.  B3auMOAEMCTBHE  ITOCTOSIHHBIX ~ MAarHUTOB.
MarnntHoe mone. Bexkrop marHuTHOM wuHAYKUWH. [IpuHOMO cCynepnosuuuu
MAarHWTHBIX MOJIeH. JINHMM MarHUTHOM MHAyKIuW. KapTuHa NMHUNA MarHUTHON
WHIYKIUU TI0JIS TIOCTOSIHHBIX MarHUTOB.

MarnutHoe 10JIe TPOBOJHMKA C TOKOM. KapTWHa JMHUN WHIYKIUA
MAarHuTHOIO TOJIA JUIMHHOTO IIPSAMOIO NPOBOJHMKA M 3aMKHYTOI'O KOJIBLIEBOT'O
IIPOBOJAHUKA, KATYIIKH ¢ TOKOM. OnbIT Opcrena. BzanmoneicTBre npoOBOIHUKOB €
TOKOM.

Cuiia Amnepa, €€ MOIyJIb U HallpaBJICHUE.

Cuia JlopeHua, €€ MOyJib ¥ HallpaBlieHHE. J[BUKEHNE 3apSAKEHHON YaCTULIBI
B OJIHOPOJIHOM MarHuTHOM 1ose. Pabota cuibl Jlopenia.

SIBeHne ANEeKTpOMarHMTHOM HMHAYKIUU. [lOTOK BekTOpa MarHUTHOU
WHIYKIUU. OJIEKTPOJABMXKYINAs CUJla HWHAYKOMU. 3aKOH JJIEKTPOMAarHUTHOU
nHaykuuu Papanes.

BuxpeBoe »siekTpuyeckoe Tmosie. ODJIEKTPOJABIKYIIAs CUjla WHIYKIUU B
MIPOBOJAHUKE, IBHXKYILEMCS IOCTYNATENBHO B OJTHOPOJHOM MarHMTHOM TIOJIE.

ITpasuno Jlenua.

MHayKTUBHOCTh.  SIBIIEGHME CAMOMHIYKUWW. OJIEKTPOABWXKYILIAS  CHJA
CaMOWHIYKLIMH.

DHeprusi MarHUTHOT'O MOJISI KATYIIKH C TOKOM.

DJIEKTPOMArHUTHOE TOJIE.

TexHuyeckue yCTpoHWCTBA M NPAKTHUYECKOE NPHUMEHEHHE: TOCTOSHHBIC
MarHuThl, 3JEKTPOMArHUTHI, JJIEKTPOABUIATENb, YCKOPUTEIH 3JIEMEHTAPHBIX
YaCTHUILl, MHAYKIIUOHHAS 1€Yb.
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Jlemoncmpayuu

OmneiT Dpcrena.

OTKJIOHEHHUE 3JIEKTPOHHOTO ITyYKa MarHUTHBIM IOJIEM.

JIvHUKM MHAYKIIMA MarHUTHOTO MOJIA.

B3anmoseiicTBue 1ByX NIPOBOJIHUKOB C TOKOM.

Cunia Ammnepa.

JericrBue cuibl JIopeHa Ha HOHBI SJIEKTPOJIUTA.

SIBNIeHNE >IIEKTPOMArHUTHON MHIYKIIHH.

[IpaBuno Jlenua.

3aBUCHUMOCTD JJIEKTPOJBUKYILEH CHIIBI UHAYKIHH OT CKOPOCTH WU3MEHEHUS
MarHUTHOTO MOTOKA.

SIBneHue cCaMOMHIYKIIHMH.

Yyenuueckuii sxcnepumenm, 1abopamopsie pabonul

N3ydeHre MarHuTHOTO MOJISl KaTYIIKU C TOKOM.

HccnenoBanre 1elCTBHS MOCTOSHHOTO MarHUTa Ha paMKy C TOKOM.

HccnenoBanue sIBICHUS 3JIEKTPOMAarHUTHOW UHYKLIUU.

Paszgea 5. KoJsieOanusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKMpOMAZHUNHbIE KONEOAHUA

KonebarenpHast  cuctema. CBoOOAHBIE  MEXaHUYECKHE  KOJIE€OaHMU.
["apmonnyeckue konebanus. [lepuon, vacrora, amrummryaa u ($aza xoseOaHUN.
[IpyVHHBIN MassTHUK. MaremMaTU4eCKU MasTHUK. YPAaBHEHHE TapMOHHUYECKHUX
kosebanwuii. [IpeBpareHue sHepruu Npy TaApMOHUYECKUX KOJIeOaHMSIX.

Konebarenbupiii kKOHTYp. CBOOOJHBIE JJIECKTPOMAarHUTHBIC KOJEOAHUS B
UJeaJbHOM KOJIEOATeIbHOM KOHTYpe. AHAJIOTUS MEXIy MEXaHWYEeCKUMHU U
AJIEKTPOMAarHUTHBIMU KoJieOanusimu. dopmyna Tomcona. 3akoH coxpaHeHUs
HHEPTUU B UJICATHHOM KOJIeOaTEIbHOM KOHTYDE.

[IpencraBienre o 3aTyXaroUux KojeOaHusX. BeIHYK/IeHHbIE MEXaHUYECKUE
KoJiebanusi. PezoHanc. BeIHYK/I€HHBIE 2JIEKTPOMArHUTHBIEC KOJICOAHMUS.

[lepemennpli  TOK. CHHYCOMJAQIBbHBIM NEPEMEHHBIA TOK. MOIIHOCTH
MEPEMEHHOTO TOKa. AMIUIMTYIHOE€ W JCHCTBYIOIIEE 3HAYEHUWE CHUJIbl TOKA U
HaIpsHKEHUS.

Tpanchopmarop. IIpousBoacTso, nepegaya U NoTpedIECHUE IIEKTPUUSCKOM
DHEPIruu. DKOJIOTUYECKUE PUCKHU TPH MPOU3BOJCTBE AEKTpodHEpruu. KymnbTypa
WCIIOJIb30BaHUs AJIEKTPOIHEPTUH B TOBCETHEBHOM )KU3HH.

TexHn4eckrue yCTpOMCTBA M NPAKTUYECKOE IPUMEHCHUE: DIICKTPUUECKUN
3BOHOK, T€HEPATOP MEPEMEHHOT0 TOKA, TMHUU AJEKTponepeaay.

Jlemoncmpayuu

HccnenoBanre napaMeTpoB KoJeOATENbHON CUCTEMBI (MPYKUHHBIA WK
MaTeMaTUYECKUI MasSTHHK).
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HaOnronenue 3aryxarommx KojieOaHui.

HccnenoBanre CBOMCTB BBIHY X ACHHBIX KOJIEOaHUN.

HaOnronenue pezoHanca.

CB0OOOIHBIE AIEKTPOMArHUTHBIE KOJICOaHUSI.

OcuumiorpaMMbl (3aBUCUMOCTH CHIIBI TOKA U HANPSDKEHUSI OT BPEMEHM) IS
AIEKTPOMArHUTHBIX KOJICOaHUMH.

Pe3onanc mnpu MOCIENOBATEIbBHOM COCAMHEHUU PE3UCTOpPA, KaTYIIKU
WHIYKTUBHOCTHU U KOHJIEHCATOPA.

Mogenb TMHUY AIEKTPONEPEAAUH.

Yyenuueckuii sxcnepumenm, 1abopamopsie padbonul

HccnenoBanre 3aBUCUMOCTH TIEpUOIa MaJbIX KOJeOaHUM rpy3a Ha HUTU OT
JUTUHBI HUTU U MacChl rpy3a.

HccnenoBanre NEPEMEHHOI0 TOKa B LENM W3 IOCJIEA0BATEIbHO
COEIMHEHHBIX KOHAEHCATOPA, KATYIIKA U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmMmpOMAZHUNHbLE 60JIHbL

Mexanuueckue BOJIHBI, YCHOBUS pacnpocTpaHenus. [lepuon. CkopocTb
pacripocTpaHeHus ¢ JuiMHA BoJHBL. [lomepeuHble W MOpPOJOJBHBIE BOJHBI.
HuTtepdepenius u udppaxius MeXaHUIeCKUX BOJIH.

3Byk. CkopocTh 3ByKa. [ poMkocTh 3Byka. Beicotra Tona. TemOp 3ByKa.

DJIEKTPOMArHUTHBIE BOJHBI. Y CJIOBUS U3IIYYCHUS JICKTPOMArHUTHBIX BOJIH.
B3anmnas opuentanusa BektopoB E, B, V B anektpomarautHoin BonHe. CBOMCTBa
AJIEKTPOMATrHUTHBIX BOJIH: OTPA)XEHUE, MPEJIOMIICHUE, MOJsIpu3aIus, nudpakius,
unTepdepenius. CKoOpocTh dJIEKTPOMArHUTHBIX BOJIH.

[[Ixana 3J€KTPOMarHUTHBIX BOJIH. [IprMeHeHue 3JIeKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[TpuHIMIIBI paIUOCBSA3U U TENIEBUICHU. Pagnonokanusi.

DNEKTPOMArHUTHOE 3arpsI3HEHUE OKPYKAOLIENH CPEIBI.

TexHuyeckue yCTpOMCTBA M MPAKTUUYECKOE NPUMEHEHUE: MY3bIKAIbHBIC
WHCTPYMEHTHI, YJbTPa3ByKOBasi AUMArHOCTHMKA B TEXHHKE W MEIUIIMHE, pajap,
paauonpuéMHUK, TEJIEBU30p, aHTeHHA, TesedoH, CBY-neub.

Jlemoncmpayuu

OO0pazoBaHue U pacpoCTPaHEHUE TTOTIEPEUHBIX U TTPOJIOJIBHBIX BOJIH.

Konebmromeecs Teno Kak ICTOYHHK 3BYKa.

HaOmronenue otpakeHus U IpeJIOMIICHUS] MEXaHUYECKUX BOJIH.

HaGmronenue uatepdepeHunu 1 1uppakiini MEXaHUIECKUX BOJIH.

3BYKOBO1 pE30HAHC.

HabGnroneHnue cBsi3W TPOMKOCTH 3BYyKa M BBICOTHI TOHA C aMIUIUTYAOU H
Y4aCTOTON KOJeOaHMIA.
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HccnenoBanrie  CBOMCTB ~ BJEKTPOMArHUTHBIX  BOJIH: OTpPaKEHHE,
nperoMIIeHUE, ONIspu3anus, AMpakuus, uHTepdepeHIHs.

Tema 3. Onmuxka

['eomeTpuueckass ontuka. IIpssMonnHENHOE pacIpoCTpaHEHUE CBETa B
ogHOpoaHOU cpene. JIyu ceera. ToueyHbIi ICTOYHUK CBETA.

OTtpaxeHue cBeTa. 3aKOHBI OTpakeHUs1 cBeTa. [locTpoeHne m3o0pakeHuil B
IJIOCKOM 3€pKale.

[Ipenomnenue cBera. 3aKOHBI MPEIOMIICHUS CBETA. AOCOIIOTHBIN MMOKA3aTENb
npenomiieHus. llonHoe BHyTpeHHee oTpaxkeHue. [IpenenpHblil yroia MNOJHOIO
BHYTPEHHETO OTPaKCHHSI.

Hucnepcus ceera. CnoxHbli coctaB Oenoro cseta. Lser.

ColOuparome U pacceuBaroiiie JuH3bl. ToHKas JuH3a. DOOKyCHOE
paccTosTHUE W ONTHYECKas cuiia TOHKOM JuH3bl. [locTpoenue uzoOpakeHUil B
coOMparoluX U pacceuBaromux JuH3ax. Dopmyna TOHKOW JTUH3BI. YBEJIUYEHUE,
JTaBa€MO€ JINH30U.

[Ipenenbl NPUMEHUMOCTH T€OMETPUUECKON ONITUKH.

BonnoBas ontuka. Wutepdepenuusi cBeta. KorepeHTHblE HCTOYHUKH.
VYcnoBusi HaOMOIEHUS MAaKCUMyMOB M MHUHMMYMOB B HHTEphEpEHIIMOHHON
KapTUHE OT JIBYX CUH(A3HBIX KOTEPEHTHBIX UCTOUYHUKOB.

Hudpaxuus cBera. JudpakiuoHHas pemérka. YclIoBUE HAOIIOICHUS
[VIABHBIX ~MaKCUMyMOB TIpM  TAaJE€HUM MOHOXPOMATHYECKOIO CBETa Ha
TUu(GPaKIIMOHHYIO PEIIETKY.

[Tonsapu3zanus ceera.

TexHuyeckue yCTpPOWCTBa M TMPAKTHUYECKOE IPUMEHEHUE: OYKH, JyIa,
dboToanmapaT, MNPOCKIMOHHBIM ammapaT, MHKPOCKOI, TeJIeCKOM, BOJOKOHHAs
ONTHKA, TU(PpaKIMOHHAS pelIéTKa, MOJSIPOUI.

Jlemoncmpayuu

[IpssMONMHEHOE pacpOCTpPAaHEHUE, OTPAKEHHE M IPEJIOMJICHUE CBETA.
OnTuyeckue mpruodOpBHI.

[TonHOe BHYyTpeHHEE OTpaxkeHre. Mojiesib CBETOBOAA.

HccnenoBanre CBONCTB U300paKEHUI B JTMH3aX.

Mopenu MUKpocKora, TeJIeCKona.

Habmronerune natepdepeHIny CBeTa.

HaOmronenue nudpakiuu cBera.

HaOmronenue nucnepcuu cBera.

[TonyueHne ciekTpa ¢ MOMOUIBIO MPU3MBI.

[Toy4yenue cnexTpa ¢ MOMOIIBI0 JUGPAKIIUOHHON PEHIETKY.

Hab6nronenue nonsipusanuu cBeTa.

Yuenuueckuii sxcnepumenm, 1abopamophule pabomuol
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W3mepenne nokasaress NpeoMIIEHUs CTEKIIA.
HccnenoBanue CBOMCTB N300paK€HUH B JTMH3AX.
HaOnronenue nucnepcuu cBera.

Pa3znes 6. OcHOBBI CIeLIHAJIBHOM TEOPUU OTHOCUTEIbHOCTH

['panunbl  TPUMEHMMOCTHM  KJIACCMYECKOM  MexaHuku.  [locTtynarsl
CIEUHUAIBHOW TEOPUM OTHOCUTEIBHOCTH: WHBApPUAHTHOCTH MOAYJS CKOPOCTH
CBETA B BaKyyMe€, PUHIIUI OTHOCUTEIBHOCTH DUHILTEHHA.

OTHOCUTENBHOCTh OJJHOBPEMEHHOCTU. 3aMEIJICHHE BPEMEHU U COKpALICHUE
JUTVHBI.

OHeprus ¥ UMIYJIbC PEIATUBUCTCKON YaCTULIBI.

CBs13b Macchl ¢ DHEPrUeH U UMITYJIbCOM PEISTUBUCTCKOW YaCTHULIBI. DHEPTHUS
IIOKOS.

Pazgea 7. KBanToBasi pusuka

Tema 1. Inemenmuol K6AHMOBOU ONMUKU

®otonsl. opmyna [lnanka cBsizu 3HEpruu (OTOHA C €T0 YACTOTOM. DHEPTHS
U UMITYJIbC (POTOHA.

OtkpeiTre 1 uccnenoBanue Gorordpdexra. Onpitel A. I'. CrosneroBa. 3akoHbI
dotorpdekra. YpaBuenue DunmTeitHa st hoToddpdexra. «KpacHas rpaHunar
dboToaddexra.

JHaBnenne cBera. OnbiThl [1. H. JleOGenena.

XHUMHUYECKOe IEUCTBHE CBETA.

TexHHuecKue YyCTpOICTBA U MPAKTHUECKOE MPUMEHEHHE: (POTOIIEMEHT,
dboTomaTUMK, COTHEUHAs OaTapes, CBETOIUOI.

Jlemoncmpayuu

®o1o3(p(DHEeKT Ha YCTAaHOBKE C IMHKOBOW MJIACTUHOM.

HccnenoBanne 3akoHOB BHEMIHETO (oTodhDEKTa.

CBeToauon.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmnbiThl Pesepdopna mo paccesHUrO 0 -4acTHII.
IImanerapHas Mogmens aroMma. llocrynatel bopa. M3nydenue u morjomnieHue
(GOTOHOB TpU TEepexoje aToMa C OJHOTO YPOBHS DHEPTHHM Ha Jpyroil. Buisl
cnekTpoB. CIIEKTp ypOBHEW 3HEPTUH aTOMa BOAOPO/IaA.

BousiHOBBIE cBOViCcTBAa yacTull. Bosnbl ne bpoiiis. KoprycKyisipHO-BOJIHOBOM
JyaJu3M.

CroHTaHHOE U BBIHYKICHHOE U3JIyYCHHE.

TexHn4eckrue yCTpOMCTBA M MPAKTUYECKOE NPUMEHEHHE: CIICKTPaJbHbIN
aHanu3 (CIEKTPOCKOI), J1a3ep, KBAHTOBBII KOMIIBIOTED.
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Jlemoncmpayuu

Mopnens onsita Pesepdopra.

Onpenenenue AJIMHBI BOJIHBI J1a3epa.

HabGnronenue iMHeHYaThIX CIIEKTPOB U3ITyUEHHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, 1abopamophvie pabomol

Habnrogenue IMHEHYaToro CuekTpa.

Tema 3. Amomnoe sa0po

OKCIEpUMEHTBI, JIOKA3bIBAIOIIUE CIIOXKHOCTh CTpOeHUs sAnpa. OTKpbITHE
pagunoaktuBHOocTH.  OmbiTel  Pesepdopaa  mo  ompenmeneHuto  cocrapa
paavoakTUBHOTO u3inydeHus. CBoiictBa anbda-, Oera-, ramMMa-u3Iy4deHHUs.
Bimsinue paaMoakTUBHOCTH Ha KUBBIE OPTaHU3MBI.

OTtkpeiTHE TIpOoTOHA M HeWTpoHa. HykmonHas monens siapa [eiizenOepra—
NBanenko. 3apsn sapa. MaccoBoe uncino sapa. M30Tormsl.

Anb(a-pacnan. ONEKTPOHHBIM W MO3UTPOHHBIN Oerta-pacman. ['amma-
U3JIydeHre. 3aKOH PaJuOaKTUBHOIO pacIaja.

DHeprus CBA3M HYKJIOHOB B sjipe. SAaepubie cuibl. Jlepekt Macchl siapa.

S nepHble peakuuu. Jlenenue u CUHTES sIEp.

Anepuwiii peaktop. Tepmosinepubiii cuHTe3. [IpoOnemMbl M TEPCHEKTUBBI
AJIEPHON DHEPTETUKHA. DKOJIOTHUECKUE ACTIEKThI IACPHON SJHEPTETUKH.

DiieMeHTapHble YacTUIlbl. OTKPBITUE O3UTPOHA.

MeTob1 HaOJIOIEHUS M PErHCTPAIK 3JIEMEHTAPHBIX YACTHII.

dyHIaMeHTanbHbIe B3aUMOJIeHCTBUA. EAMHCTBO pu3nueckoi KapTUHBI MUPA.

TexHuyeckue yCcTpoucTBa U IPAKTUUECKOE ITPUMEHEHHUE: TO3UMETP, KaMmepa
Buiibcona, siaepHblil peakTop, aToMHast boMoa.

Jlemoncmpayuu

CUéTYrK MOHU3HPYIOIINX YaCTHUL.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul

HccnenoBanre TpEKOB YacTHUIL (110 TOTOBBIM (pOTOrpadusim).

Pa3znen 8. JjeMeHTHI ACTPOHOMHUM U aCTPOPU3NKH

DOtanbl pa3BUTHS acTpoHOMUU. [IpukiiafHOE 1 MUPOBO33PEHUECKOE 3HAUCHUE
aCTPOHOMHH.

Bun 3B&nHoro Heba. Co3Be3ausi, sipkue 3BE3JBI, IUIAHETHI, UX BHJIMMOE
JIBUOKCHHE.

ConHeuHas cucteMma.

Connne. ConHeuHass akTUBHOCTh. McTounuk sHeprum ConHI@ U 3BE3.
3BE3bI, UX OCHOBHBIC XAapAKTEPUCTUKHU. J(MarpaMma «CHEKTPaJIbHBIM KJIacc —
CBETUMOCTB». 3BE3JbI TJIABHOM ITIOCIEIOBATEILHOCTH. 3aBHCHMOCTh «Macca —
CBETUMOCTBY» JUISl 3BE3]l TJIABHOM MOCJIEAOBATEIBHOCTU. BHyTpeHHEe CTpoeHue
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3B€311. COBpEeMEHHBIE MPEJCTABICHHS O MPOUCXOXKACHUU U 3Boitonnu CoJiHIA U
3BE3]1. DTambl )KU3HU 3BE3.

Mneunsiii Iyt — Hama [Mamaktuka. ITonoxenue u nBwxenue ConHua B
INanaktuke. Tunel ranaktuk. Paguoranaktuku u kBazapsl. YEpHBIE ABIPBI B sApax
TaJIAKTHK.

Bcenennas. Pacimupenne Beenennoit. 3akon Xa006ma. Pazberanue rajakTuk.
Teopus bonpmoro B3peiBa. PenukToBoe n3inydeHue.

MacirabHas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnbie mpoOaeMbl aCTPOHOMHUH.

Vuenuuecxue nabnooenus

HaOnroienusi HeBOOPYKEHHBIM TJIa30M C HCIOJIB30BAaHUEM KOMITbIOTEPHBIX
MPUJIOKEHUHN JJIs1 ONPE/IeNICHUs] TI0JIOXKEHUSI HEOECHBIX 00BEKTOB HAa KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be31s1 CEBEpHOIro MOTYIIAPUS U IPKUE 3BE3/BI.

Hab6monenus B Teneckon Jlynsl, mianet, Maeunoro [lyTu.

Oo0o01maromiee MOBTOPEHUE

Ponr ¢usuku W acTpOHOMUHM B HSKOHOMHYECKOW, TEXHOJIOTUYECKOM,
COLIMAJIBHOM M ATUYECKOU c(pepax nesTeabHOCTH YEJIOBEKa, POJb U MECTO (PU3UKH
¥ aCTPOHOMUHU B COBPEMEHHOM HAy4YHON KapTUHE MHUPA, POJb (GU3NIECKON Teopuu
B (GOpPMHUpPOBAHUM TIPEACTABICHUNM O (UUYECKOM KapTUHE MHpa, MECTO
(bU3nYeCKO KapTUHBI MHUpa B OOIIEM Py COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEJICTABICHUIN O MPUPOJIE.

MesxknpeaMeTHble CBSI3H

Nzyuyenue kypca ¢usuku 6a3oBoro ypoBHsS B 11 kiacce oCyIecTBISETCS C
YYETOM COAEPKATEIbHBIX MEXKIIPEAMETHBIX CBA3C€H C KypCcaMHM MaTE€MAaTHKH,
OMOJOruu, XUMHUH, reorpaduu U TEXHOJIOTUH.

Mesicnpeomemuvie nonsmusi, CBSI3aHHBIE C U3YYEHHUEM METOJOB HAYYHOTO
MO3HAHUA: SIBJICHWE, HAay4YHbIA (akT, rumore3a, (u3myeckas BEIMYMHA, 3aKOH,
Teopusi, HaOIIOJICHUE, SKCIIEPUMEHT, MOJICITMPOBAHNE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: peumieHHWE CHCTEMbl YPAaBHEHUH, TPUTOHOMETPUUYECKUE
(GyYHKIIUU: CUHYC, KOCUHYC, TAaHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHUUECKOE
TOXJIECTBO, BEKTOPbl M HMX MPOEKIUU HA OCHU KOOPAMHAT, CJIOKEHHUE BEKTOPOB,
MPOU3BOIHBIC DJIEMEHTAPHBIX (DYHKIMI, TPHU3HAKK TOJ00US TPEYTOJIHLHHUKOB,
OTIpeJIeIICHHE TUIONIAIN TFIOCKUX PUTYp B 00BhEMa Tell.

buonocusn: »nextpuyeckue SBICHUS B KUBOW TMpHUPOJE, KoJyieOaTelbHbIC
JIBVKCHUS B KMBOM MPUPOJE, ONITUUYECKUE SBJICHUSA B JKUBOU MPUPOJIE, NCUCTBUE
paualiy Ha )KUBbIE OPTraHU3MBI.

Xumus: CTPOEHHE aTOMOB M MOJIEKYJ, KPUCTAJUINYECKASI CTPYKTYpa TBEPIBIX
TeJI, MEXaHU3Mbl O0Opa30BaHUS KPUCTAUIMYECKOW PEMIETKH, CHEKTPaTbHBIN

dHaJIn3.
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l'eocpagpua: MarHuTHBIE TIOMIOCA 3€MJIM, 3aJ€Kd MAarHUTHBIX PYII,
doTochEMKa 3eMHOM MOBEPXHOCTH, MPECKA3AHNE 3eMIICTPACEHUH.

Texnonozcus: JMHUM DJIEKTPOIEpeNady, TIEHEpaTop IMEPEMEHHOIO TOKa,
3JIEKTPOJIBUraTeNlb, WHAYKIIMOHHAS I€4Yb, pajaap, pPaguoNpUEMHUK, TEJIEBU30p,
aHTeHHa, TenepoH, CBY-meub, NMpOEKIIMOHHBIM amnmapar, BOJIOKOHHAs OITHKA,
COJTHEeuYHas Oatapesi.

[okymMeHT co3aaH B 3nekTpoHHon chopme. Ne 241 ot 17.11.2023. UcnonHutens: Bensiesa P.P. 0 AIEKTPOHHbINA
CrpaHunua 20 3 58. CTpanuua cosgaHa: 17.11.2023 10:15 =¥ TATAPCTAH



IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA30BAHUA

OcBoenne yueOHOro mnpeamera «®Du3nka» Ha YpPOBHE CpPEIHEro OOIIEro
oOpazoBaHus (0a30BBIM YPOBEHBb) JOJIKHO OOECIICUHUTh JOCTHKCHHE CJICIYIOIINX
JMYHOCTHBIX, METAPEIMETHBIX U MTPEIMETHBIX 00pa30BaTEIbHBIX PE3yIbTATOB.

JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE pe3ynbTaThl OCBOCHMS yueOHOro npenmMera «Dusmka» T0KHbI
OTpaxkaTb TOTOBHOCTb M CIOCOOHOCTh OOYyYalolUXCsi PYKOBOACTBOBATHCS
Cc()OPMUPOBAHHON BHYTPEHHEH TMO3ULUEH JMYHOCTH, CUCTEMON ILIEHHOCTHBIX
OpUEHTAIluM, TO3UTUBHBIX BHYTPEHHHUX  YyOEKIEHHI, COOTBETCTBYIOUIUX
TPaJMLIMOHHBIM LEHHOCTSIM POCCHIICKOTO O0OIECTBa, paCIIMPEHHE >KHU3HEHHOTO
OMbITA U OMbITA AEATEIBHOCTA B MPOILIECCE pEaU3alMi OCHOBHBIX HANpPABICHUUN
BOCIIUTATEIBHON NESITENBHOCTH, B TOM YHCIIE B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS

c(OpPMHPOBAHHOCTh TPAKIAHCKON MO3ULKN 00YYAIOLIErocsl KaK AaKTUBHOTO U
OTBETCTBEHHOT'O YWJIEHA POCCUKCKOTO OOIIECTBA;

OPUHATHE  TPAJUIIMOHHBIX  OOIIEUETIOBEUYECKUX  T'YMAHHCTHYECKUX U
JEMOKPATHYECKUX LIECHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO NI€ATEIbHOCTh B MHTEpEcax IpaxJAaHCKOTO
oOILIECTBa, y4aCTBOBATh B CAMOYIPABJICHUH B 00pa30BaTEIbHOM OpraHu3aluy;

YMEHHE B3aUMOJICHCTBOBATH C COLIMATIbHBIMU UHCTUTYTAMH B COOTBETCTBHH C
X QYHKIUSIMU U Ha3HAYCHHUEM;

TOTOBHOCTh K TYMaHUTapHON U BOJOHTEPCKOMN AEATEIbHOCTH;

2) NIaTPHOTHYECKOI0 BOCIIUTAHMSA:

c(hOpMHUPOBAHHOCTH POCCHICKOM rpaXJaHCKON HUJICHTUYHOCTH,
NaTpUOTU3MA;

LIEHHOCTHOE OTHOILIEHHE K TOCYAapCTBEHHBIM CHMBOJIAM, JOCTH>KEHHSIM
POCCUICKUX YUEHBIX B 00J1aCTH (PU3UKHU U TEXHUKH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

c(OpMHPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO TOBEACHMUS;

CIIOCOOHOCTh OILIGHHMBAaTh CUTYallMI0 W MPUHUMATh OCO3HAHHBIC pEIIEHUs,
OPUEHTHUPYACh HAa MOPAJIbHO-HPABCTBEHHbIE HOPMBI U LIEHHOCTH, B TOM YHUCJE B
JESTEIIbHOCTU YYEHOTO;

OCO3HaHME JIMYHOTO BKJIaJa B IOCTPOEHUE YCTOMYMBOrO OyAYIIEro;

4) 3cTeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOUIEHUE K MUPY, BKJIFOYAsl 3CTETUKY HAy4YHOI'O TBOPYECTBA,
npucyiero pu3n4eckon Hayke;
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S) Tpy10BOro BOCIIUTAHUSA:

UHTEpEC K pa3nuyHbIM cdepaM MpodhecCHOHATbHON IesSTEIbHOCTH, B TOM
YHCIIe CBA3aHHBIM C (PU3UKOM M TEXHUKOW, yMEHHE COBEpPIIATh OCO3HAHHBIN BHIOOD
Oyay1ieil npodeccun U peaan30BbIBaTh COOCTBEHHBIE JKU3HEHHBIE IIJ1aHbl;

TOTOBHOCTb M CIIOCOOHOCTh K 00pa30BaHUIO U CaMO00pa30BaHUIO B 001acTu
($u3MKYN Ha TPOTSKEHUH BCEU KHU3HU;

6) 3KOJIOTUYeCKOr0 BOCIIMTAHUSA:

C()OPMUPOBAHHOCTh JKOJIOTUYECKON KYJIBTYpbl, OCO3HAaHUE TIJI00AIBHOTO
XapakTepa dKOJIOTMYECKHUX Mpodiiem;

IUIAHUPOBAHKE U OCYILECTBIICHNE JEHCTBUI B OKPYKAIOLIEH Cpelle HA OCHOBE
3HAHUS LEJIed YCTOMYMBOIO PAa3BUTHSI YEIIOBEUECTBA;

paclIMpeHne OmbITa JEATEIBHOCTH SKOJOTMYECKOM HANpaBICHHOCTH Ha
OCHOBE UMEIOIIMNXCS 3HAaHUH 10 (U3HKE;

7) IEHHOCTH HAYYHOI'0 O3HAHMA:

c(OPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUA (PU3NYECKON HAYKHU;

OCO3HAaHHE LEHHOCTH HAy4YHOM JEATEIbHOCTH, T'OTOBHOCTH B IPOLECCE
u3ydeHus  (QU3MKUM  OCYHIECTBJIATh  NPOEKTHYI0 U HMCCIEIOBATEIbCKYIO
NEATENIbHOCTh UHAUBUIYaIbHO U B IPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/ibHbIE YHHBEPCAJbLHbIE yUeOHbIE JeiiCTBUSA
ba3oBble jornueckmne geiicTBUs:
CaMOCTOATENLHO  (OpMyJIHpOBaTH W aKTyaJIU3UpOBaTh  MpodJemy,
paccMaTpuBaTh €€ BCECTOPOHHE;
OMPENENATh IENH JEeATeIbHOCTH, 3aJaBaTh MapaMeTpbl U KPUTEPUH HX
JIOCTUKEHUS,
BBIBJISITh  3aKOHOMEPHOCTHM M NPOTUBOPEYUSI B  PaccMaTpUBAEMbIX
(bU3NYEeCKUX SIBICHUSIX;
pa3pabaThiBaTh IUIAH PEIICHHs] MPOOJIEMBbI C Y4ETOM aHAIM3a WMEIOIIUXCS
MaTepUaJIbHBIX U HEMAaTEPUAIIbHBIX PECYPCOB;
BHOCUTH KOPPEKTHUBBI B JICSITEILHOCTD, OIICHUBATH COOTBETCTBUE PE3YyJIbTATOB
LEJISIM, OLICHUBATh PUCKU MOCJIEICTBUM JEATEIbHOCTH;
KOOPJIMHUPOBaTh W  BBHINIOJHATH PpabOTy B  YCJIOBHUSIX  PEABHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOT'O B3aUMOJICHUCTBUS,
pa3BUBATh KPEATUBHOE MBIIIUICHUE TIPU PEIICHUH KU3HEHHBIX MPOOJIEM.
Bba3oBble ucciaenoBare/ibCKue 1eiCTBUA:
BJIQJIETh HAYYHOW TEPMUHOJOTHEH, KIIOYEBBIMU MOHSATUSIMU U METOJaMHU
buznuecKoil HayKu;
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BJIa/IETh HaBBIKAMHU Y4eOHO-MCCIIEA0BATEIbCKON U MPOSKTHON AESITENbHOCTU
B 005acTH (U3UKU, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSATEIHLHOMY TOUCKY
METOJIOB peUIeHHs 3a7a4 (U3UUYECKOTO COJACp>KaHUsS, MPUMEHEHHUIO Pa3IHYHBIX
METO/IOB [TO3HAHUS,;

BIAJCTh BHUJAMH JEATEIBHOCTH IO TMOJYYEHUIO HOBOTO 3HAHUS, €ro
UHTEPIIPETAlUY, MPeoOpa3oBaHUI0 M TPHUMEHEHUIO B PA3IMYHBIX Y4EeOHBIX
CUTYalLUsIX, B TOM YHCJIE IPU CO3/IaHUH YYEOHBIX MPOEKTOB B 00JaCTH (DU3HUKY;

BBISIBIISAITh TIPUYMHHO-CIICACTBEHHBIE CBSI3M M aKTyaJIM3UpOBATh 3ajady,
BBIJIBUTATh TUIOTE3y €€ peIlleHUs, HaXOAUTh apTyMEHTHI JIsl JI0Ka3aTelbCTBA
CBOMX YTBEPKJICHUM, 3a/1aBaTh apaMeTPbl U KPUTEPUU PEIICHHUS;

aHAIM3UPOBAaTh TMOJYYCHHBIE B XOJE pEHICHHS 3a7aud pe3yJbTaThl,
KPUTHYECKH OIICHUBATh WX JIOCTOBEPHOCTH, MPOTHO3UPOBATH N3MEHEHUE B HOBBIX
YCIIOBUSIX;

CTaBUTb U (HOPMYJIHpPOBaTh COOCTBEHHBIE 3aJauyd B 00pa30BaTEIbHOU
JIESITEIbHOCTH, B TOM YHUCJIE TIPU U3YUCHUH (DU3UKU;

JlaBaTh OLIEHKY HOBBIM CHUTYAIUsIM, OLIEHUBATH PUOOPETEHHBIN OTIBIT;

yMETh TIEPEHOCUTh 3HAaHUA TO (U3UKE B MPAKTUYECKYIO 00IacTh
KU3HEICSATEIbHOCTH;

YMETb UHTEIPUPOBATh 3HAHUSA U3 Pa3HbIX IPEIMETHBIX 00IacTel;

BBIIBUTATh HOBBIE HJIEH, MPEJIaraTh OPUTHHAIBHBIE TIOAXO/bI M PEIICHNUS;

CTaBUTH MPOOJIEMBI U 33/1a49H, IOMYCKAIOIINE ATbTePHATUBHBIC PEIICHHUS.

Pabora c nundopmanueii:

BJIa/IETh HaBbIKAMH MOJIy4€HUs MHPOpMAIUU (PU3UUECKOrO COJEpKaHUs U3
UCTOYHUKOB Pa3HbIX THUIIOB, CAMOCTOATEIBHO OCYIIECTBIIATH IOMCK, aHaJu3,
CHUCTEMAaTH3alMI0 ¥ HWHTEPIPETani0 WHPOPMAIMU PAa3IMYHBIX BHIOB U (Popm
MIPEICTaBICHNUS;

OLIEHUBATh JOCTOBEPHOCTh UH(OpMALIHH;

UCIIONIb30BaTh  CpeAcTBa  MH(POPMALMOHHBIX M KOMMYHHKAIIMOHHBIX
TEXHOJOTHHA B PEIICHHMH KOTHUTHUBHBIX, KOMMYHUKATUBHBIX M OpPTaHU3AI[MOHHBIX
3a7lad ¢ CcoOMoJieHueM TpeOOBaHUN HAPrOHOMUKH, TEXHUKH O€30MacHOCTH,
THTHUEHBI, PECYpCOCOEpEKECHHs, TMPaBOBBIX M  OTHYECKUX HOPM, HOPM
nH(OPMAITMOHHON O€30TTaCHOCTH;

CO3/1aBaTh TEKCThl (DPU3MUECKOTO COAEpX aHUs B pas3IMuHbIX (opMaTax ¢
yu€TOM HazHaYeHHsI MTHPOPMAIUH U 1IEJICBOU ayAUTOPHH, BHIOMPAas ONTUMAIBHYIO
dbopMy mpeAcTaBIeHUS 1 BU3yaTu3alliy.

KoMMyHMKAaTHBHBIE YHHBeEpPCAJbHbIE y4eOHbIe AeHCTBHSA:
OCYUIECTBJISTH OOLIEHUE HA YPOKaX (PU3UKHU U BO BHEYPOUHOH AESITEIbHOCTH;
pacrno3HaBaThb MPEANOCBUIKM  KOHQUIMKTHBIX CHUTyallud M cMsr4arb

KOH(JIUKTBI;
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pPa3BEPHYTO W JIOTMYHO M3JIaraTh CBOKO TOYKY 3pPEHHUS C HMCIOJb30BaHUEM
A3BIKOBBIX CPEJICTB;

NOHMUMATh M HCIOJb30BATh MPEUMYILECTBA KOMAHJAHOW M MHIWBUIYaAIbHOU
paboTHI;

BbIOMpaTh TEMATUKY M METOJbl COBMECTHBIX IEHCTBHI C y4€TOM OOLIMX
WHTEPECOB M BO3MOYKHOCTEN Ka)KIOro 4jeHa KOJUIEKTHBA,;

OpPUHUMATh L[EJId  COBMECTHOM  JEeATENbHOCTH, OpPraHU30BbIBaTH U
KOOPAMHHUPOBATh JEHUCTBUSA MO €€ JOCTHMKEHMIO: COCTAaBJIATh IUIAH JECHCTBHM,
pacnpeneniaTb poid C y4ETOM MHEHMM y4YacTHUKOB, OOCYXJaTh pe3yJIbTaThl
COBMECTHOI paboTHlI;

OLICHMBATh KayeCTBO CBOETr0 BKJIAJa M KAXKIOTO Yy4YaCTHHKA KOMAaHIbI B
o0 pe3ysbTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

IpemjiaraTb HOBBIE IIPOEKTHI, OLICHMBATh HWJEU C IO3WLHAHA HOBH3HBI,
OpPUTHMHAIBHOCTH, IPAKTUYECKON 3HAYUMOCTH;

OCYLIECTBJISITh IO3UTUBHOE CTPATETHYECKOE IMOBEACHUE B PA3IUYHBIX
CUTYaLHSIX, TPOSABIISITH TBOPYECTBO U BOOOPAKEHUE, ObITh MHULIUATHBHBIM.

PerynsiTuBHBIC YHHBeEpPCAJbHbIE Y4eOHbIC JCHCTBUS
Camoopranusauus:

CaMOCTOATENILHO OCYUIECTBJISATh MMO3HABATENbHYIO NIEATEIbHOCTh B 00JacTH
GU3MKK W acCTPOHOMHUH, BBISBIATH MPOOJIEMBbI, CTaBUTh U (HOPMYIUPOBATH
COOCTBEHHBIC 3a]1aUM;

CaMOCTOATEJIBHO COCTABJISITh IUIAH PELICHHS PACUETHBIX M KAaYECTBEHHBIX
3aJlay, TUIaH BBIMOJIHEHUS MPAKTUYECKON pabOThI C yUETOM UMEIOIIUXCSL PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U MPEANOYTEHUH;

JaBaTh OLIEHKY HOBBIM CUTYaLlUsIM;

paciupsTh paMKH y4eOHOTO MPeIMETa Ha OCHOBE JIMYHBIX MPEANOYTEHUH;

Jenatb OCO3HAHHBIM BBIOOp, apryMEHTHMpOBaTh €ro, OpaTh Ha ce0s
OTBETCTBEHHOCTb 32 PEILIECHUE;

OLICHUBATh NPUOOPETEHHBIN OIIBIT;

CIIOCOOCTBOBaTh (POPMHUPOBAHUIO U TPOSIBJICHUIO JPYAHWIMH B 0O0JaCTH
(bu3HKH, TOCTOSHHO MOBBIILIATH CBOW 00pa30BaTeNIbHbIN U KyJIbTYPHBIN YPOBEHb.

CaMOKOHTPOJIb, YMOIMOHAJIBLHbIN HHTEJJIEKT:

JaBaTh OLIEHKY HOBBIM CUTYyallMsIM, BHOCUTb KOPPEKTHUBBI B AESTEIbHOCTb,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEIISAM;

BJaJ€Th HABBIKAMU  MO3HABAaTEJbHOM  pediiekcuu  Kak  OCO3HAHHUSA
COBEPIIAEMBIX JIEHCTBH M MBICIUTENIBHBIX MPOLECCOB, HMX PE3YyIbTaTOB H

OCHOBAHMUI;
HCITIOJb30BATH HpI/IéMBI pC(I)JICKCI/II/I AJIs1 ONCHKHW CHUTYalluu, BI>I60pa BEPHOTIO
PECIICHUAA;
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YMETh OIIEHWBATh PHUCKHM W CBOEBPEMEHHO MPUHUMATH PEIICHUS MO0 HUX
CHW)KCHHUIO;

NpPUHUMATh MOTHBBI W apTyMEHTBI JPYTHX TMPH aHAINU3E pe3yIbTaTOB
JeSTEIIbHOCTH;

NPUHUMATH CeOsI, MOHMMAsi CBOM HEJIOCTATKH M JOCTOMHCTBA,

NPUHUMATh MOTHBBI W aPTyMEHTHI JPYTHMX TPH aHAINU3E pe3yIbTaTOB
NEeSATEeTLHOCTH;

pHU3HaBaTh CBOE MIPABO U MPABO JAPYTUX HA OIMIUOKH.

B mpomecce qOCTHXKEHHSI THYHOCTHBIX PE3YJIbTATOB OCBOCHHS MPOTPaAMMBI
mo ¢u3MKe IS YPOBHS CpPEIHEro oOIero oOpa3oBaHUs Yy OOYydYarOIIUXCs
COBEPIIICHCTBYETCS AMOITMOHATBHBIN HWHTEJUICKT, TIPEAMOJIar AFOTIHIA
c(hOpMHUPOBAHHOCT:

CaMOCO3HaHUsl, BKJIFOYAIOIIET0 CIOCOOHOCTh MOHUMATh CBOE YMOIIMOHATILHOE
COCTOSIHUE, BUJIETh HANpPABICHUS PA3BUTHUS COOCTBEHHOM AMOIIMOHAIILHON CepHI,
OBITH YBEPEHHBIM B ce0€;

CaMOpETYyJIMPOBaHUS, BKIIOUYAIONIETO CAMOKOHTPOJb, YMEHUE TPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TMOBEACHHE, CIIOCOOHOCTh AaIanTUPOBAaThCA K
HMOIMOHAJIEHBIM U3MEHEHUSIM U TIPOSIBIISATh THOKOCTH, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEW MOTHUBAIMH, BKIIOUYAIOIICH CTPEMJICHUE K JOCTIKEHUIO TEIH U
yCcrexy, ONTHMU3M, WHHUIMATHBHOCTh, YMEHHE IEHCTBOBATh HCXOJS M3 CBOMWX
BO3MOKHOCTEH;

HMIIATUH, BKIIOYAIONIEH CIOCOOHOCTh MOHUMATh YMOIIMOHATLHOE COCTOSIHHE
JIPYTUX, YYUTHIBATH €r0 TMpPHU OCYIIECTBICHUH OOIIEHUS, CIOCOOHOCTh K
COUYBCTBHIO U COIIEPEIKUBAHUIO;

COIMAJTBHBIX HABBIKOB, BKITIOUAIOIIUX CITIOCOOHOCTh BBICTPAUBATh OTHOIICHUS
C IPYTUMH JIFOJIEMH, 3a00TUTHCS, TIPOSBIIATh HHTEPEC U pa3pemiaTh KOH(IUKTHI.

HPEAMETHBIE PE3YJIbTATBI

K xonmy obydenuss B 10 kiacce mpeaMeTHbIE pe3ysibTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTpaxaTh CPOPMUPOBAHHOCTD y 00YUAIOIIUXCS YMEHU:

JEMOHCTPUPOBATh Ha MpUMEpax pojib U MecTo (U3UKU B (HOPMHUPOBAHUU
COBPEMEHHOW HAay4YyHOW KAapTUHBI MUpa, B Pa3BUTUU COBPEMEHHOW TEXHUKU U
TEXHOJIOTUH, B IPAKTUYECKON JESATEIBHOCTH JIIOIEM;

YYUTHIBATh TPAHUIIBI TPUMEHEHUS W3YYEHHBIX (U3HUECKUX MOIEICH:
MaTepuaibHas TOUYKa, UHepIHUaIbHas cCUCTeMa OTCUETa, aOCOIOTHO TBEPJIOE TEJIO,
WJICaJbHBIN a3, MOJEIN CTPOCHHUS Ta30B, KUIAKOCTEU U TBEPABIX TEJ, TOUCUHBIN
AIIEKTPUYUECKUH 3apsij MpU pelieHn: (PU3NYECKUX 3a/1ay;

pacno3HaBaTh (PU3NYECKUE SBICHUS (TPOIECChI) U OOBIACHITH MX Ha OCHOBE
3aKOHOB MEXAHUKH, MOJIEKYJIIPHO-KUHETUYECKOW TEOPUM CTPOCHMS BEIECTBA U
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ANEKTPOJAMHAMHUKHA:  PABHOMEPHOE M  PABHOYCKOPEHHOE  MPAMOJIMHEWHOE
JBH>KCHUE, CBOOOJHOE TMAaJICHUE TeJ, JBHXKEHUE 10 OKPY>KHOCTHU, WHEPIUs,
B3auMojeicTBue Ten, nuddy3us, OPOYHOBCKOE NBIKCHHE, CTPOSHUE JKUIKOCTEH
U TBEPABIX TEJ, U3MEHEHUE 00bEMA Tell MPU HArPEeBaHUM (OXJIAKIECHUH ), TETIOBOE
paBHOBECHE, HUCHAPEHUE, KOHJCHCALUs, IUJIABJIICHUE, KPUCTAJUIM3ALUs, KUIICHHUE,
BJIAJKHOCTbH BO3/1yXa, MOBBIIICHHUE JABJICHUS I'a3a IIPU €r0 HAIPEBAHUU B 3aKPBITOM
COCyZA€, CBS3b MEXKAY MapaMeTpamMy COCTOSIHHS Ta3a B H30Ipoleccax,
AIEKTPU3ALMS TEJ, B3AUMOJCUCTBUE 3aPsI0B;

OMKCHIBATh MEXAHUYECKOE JBIKECHUE, UCIONB3Ys (U3MUYECKUE BEITUYMHBI:
KOOpJMHATa, IIyTh, IIEPEMEIICHUE, CKOPOCTb, YCKOPEHHE, Macca Tejla, CUIa,
MMITYJIbC Te€Jla, KNHETUYECKasd dHEPrusi, MOTCHUUAIbHAA YHEPTUS, MEXaHUYECKas
paboTa, MeXaHWYECKasi MOIINHOCTh;, NPU ONHCAaHWU MPABWIBHO TPAKTOBATH
(bu3MYEeCKUl CMBICT MCIOJIb3yeMbIX BEJIMYMH, WX OO0O3HAYCHHUS U €JIMHUIIBI,
HaXOJUTh (OPMYJIbI, CBSA3BIBAIONIUE JTAaHHYIO (U3UYECKYIO BEJIMUUHY C JAPYTUMU
BEJIIMYMHAMU;

ONMUCHIBAaTh HM3YYEHHBIC TEIJIOBBIE CBOMCTBA TEJI W TEIUIOBBIC SIBIICHUS,
UCMONB3yd (U3MUYECKUE BEIMYMHBI: JABJICHHE Ta3za, TeMIleparypa, CpeaHss
KUHETUYECKAsi YHEPIusl XaOTUYECKOTO JABUKEHUSI MOJIEKYJ, CPEIHEKBAAPATUYHAS
CKOPOCTb MOJIEKYJI, KOJWYECTBO TEIJIOTHI, BHYTPEHHSsI JHEprusi, padora rasa,
KOO(PPUIMEHT TMOJIE3HOTO JACHCTBUS TEIUIOBOTO JBUTATENsSl; MPU OMHCAHUU
MPaBWIbHO TPaKTOBaTh (DU3UYECKUI CMBICH HCHOJb3yeMbIX BEJIMYMH, HX
00O3HAaUeHUsT W EAUHUIIBI, HAXOAUTh (OPMYJIbI, CBS3bIBAIOIIME JaHHYIO
(pU3MUECKyIO BEJIMYMHY C APYTUMH BEJIMUHHAM;

ONMCBHIBAaTh N3YYEHHBIC JJIEKTPUUECKUE CBOMCTBA BEIIECTBA U AJIEKTPUUYECKUE
sBJICHUS (TIPOLIECCHI), UCTIONB3YSl (PU3NUECKUE BEITUUYUHBI: DJICKTPUUYCCKUM 3apsij,
AIEKTPUYECKOE TOJIE, HAMPSHKEHHOCTD MOJIs, MOTEHIHUAN, PAa3HOCTh MOTEHIINAJIOB;
Py ONHCAHWM TPABUIBHO TPaKTOBAaTh (PU3WYECKUIA CMBICT HCIOJIB3yEeMbIX
BEIIMYMH, MX OOO3HAYECHMS] M EIUHHUIIBI; YKa3bIBaTh (POPMYJIbI, CBSI3BIBAIOIINE
JAHHYIO0 (PU3UYECKYIO BEIUYUHY C IPYTUMU BEJIMUYNHAMU;

aHaJIU3UPOBaTh (U3UYECKHUE MPOLECCHl U SBJICHUS, UCIONB3Ys (PU3nUecKue
3aKOHBI U MIPUHLHUIBL: 3aKOH BceMUpHOTO Tsarotenus, I, II u III 3axonsl HeroTOHA,
3aKOH COXPAHECHUS MEXAaHWYECKOM DJHEPIUM, 3aKOH COXPAaHCHUS MMITYJIbCa,
MPUHIUIT CYNEPNO3ULMNA CUJI, NPUHLUII PABHOINPABUS WHEPLUHUAIBHBIX CHCTEM
OTCYETA, MOJICKYJISIPHO-KMHETUUYECKYIO TEOPHUIO CTPOECHHUS BEIIECTBA, Ta30BbIC
3aKOHBI, CBSI3b CPEIHEN KMHETHUYECKOW HEPTUU TEIUIOBOTO JBMKEHUSI MOJIEKYJI C
abCOIOTHOM TeMIlepaTypoH, MepBbIi 3aKOH TEPMOJAMHAMUKU, 3aKOH COXPAHCHUS
AIEKTPUYECKOTO 3apsana, 3akoH KylloHa, mpu 3TOM pasnuyarh CIOBECHYIO
(GOpMYITMPOBKY 3aKOHA, €T0 MaTEMaTUYECKOE BBIPAKEHUE W YCIIOBUS (TPaHMIIbI,
00J1aCTH) TPUMEHUMOCTH;
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OOBSCHATh OCHOBHBIC TIPUHIMIBI JCHCTBUS MAIllMH, TPHOOPOB W
TEXHUUYECKUX YCTPOICTB; pa3inyaTh YCJIOBUS MX O€30MaCHOTO MCIIOJIb30BaHUS B
MMOBCEHEBHOM JKHU3HMU;

BBITIOJIHATh OKCIIEPUMEHTHI 110 HCCIIEIOBAHUIO (DU3UYECKUX SIBIICHUUA W
MPOLIECCOB C HCIIOJIb30BAHUEM IMPSMBIX U KOCBEHHBIX H3MEPEHMM, MPU ITOM
dbopMmyupoBaTh MpoOJieMy/3amady H TUIIOTE3y Y4eOHOTO DKCIIEPUMEHTA,
coOMpaTh YCTAaHOBKY M3 MPEIJI0KEHHOTO OOOpYyAOBaHUS, MPOBOJUTH OMBIT U
bopMyIMpOBaTH BHIBO/IBI,

OCYUIIECTBJIATh MPSAMbIE U KOCBEHHBIE U3MEPEHUS (PU3NYECKUX BEIUYMH, TIPU
TOM BBIOMpaTh ONTHUMAJIBHBIA CHOCOO M3MEPEHUsI M MCIOJIb30BaTh H3BECTHHIC
METO/Ibl OLICHKH MOTPEIIHOCTEN U3MEPECHUM;

UCCIIEIOBATh  3aBUCUMOCTH  MEXJy  (U3MYECKUMHU  BEIMYUMHAMU  C
WCIIOJIb30BAaHUEM TMPSMBIX M3MEPEHHH, MPU 3TOM KOHCTPYHPOBATh YCTAHOBKY,
(buKCUpOBaTh pe3yibTaThl IMOTYYECHHOW 3aBUCHUMOCTH (PU3MYECKUX BEIUYHH B
BUJI€ TaONUIl U rpadKOB, AEJIaTh BRIBOABI 10 PE3yIbTaTaM UCCIICIOBAHUS;

coOJro1aTh MpaBuia 0€30MacHOTO Tpyda MPU MPOBEIACHUU UCCIEAOBAHUN B
paMKax ydeOHOTO »JKCIIEPUMEHTa, Y4eOHO-HCCIIEIOBATENBCKOM U IPOEKTHOU
JESATEILHOCTH C HCIOJIB30BAHUEM H3MEPUTEIBHBIX YCTPOWCTB M JIaOOPAaTOPHOIO
000opy10BaHUS;

pemiath pacu€THble 3aJa4d C SIBHO 3aJaHHON (DM3MYECKOW MOJEINbIO,
UCIIOJB3Ys (U3UYECKUE 3aKOHBI U MPUHIIUIIBI, HA OCHOBE aHaJIM3a YCIOBUS 3a/laun
BBIOMpATh (PU3UYECKYIO MOJEINb, BBIACHITh (PU3NUECKHE BEJIMYUHBI U (POPMYIIHI,
HEOOXOauMbIe I €€ PElIeHUs, TPOBOJUTH PacUYEThl M OIICHUBATh PEaTbHOCTh
MOJIYYeHHOTO 3HAYCHUS (PU3UYECKON BEJIMYNHBI,

pelaTh KaueCTBEHHBIEC 3a/1a4M: BHICTPAUBATh JOTUUECKU HEMPOTUBOPEUUBYIO
LEMOYKY pPACCYXACHUN C OMOpOM Ha M3Yy4YEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH M
(bu3nYeCKHe ABIICHUS,

UCIIOJIb30BaTh ~ MPU  PEIIEHHH  y4eOHBIX  3a7a4y  COBPEMEHHBIC
MH(POPMAITMOHHBIE TEXHOJIOTUU JIJIsl TIOUCKA, CTPYKTYPUPOBAHUS, UHTEPIPETAIIUN
Y TPECTABJICHUS YUYEOHOW W HAy4YHO-MOMYJIPHON MHGOpPMALIMH, MOTYYEHHON U3
Pa3IMYHBIX UCTOYHUKOB, KPUTHYECKHU aHAIM3UPOBATH MOJydaeMyr0 HH(POPMAIIUIO;

MPUBOIUTH MPUMEPHI BKJIaJIa POCCHICKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, OOBSCHEHHE TMPOIECCOB OKPYXKAIOIMIETO MHUpPA, B pPa3BUTHE
TEXHUKHU U TEXHOJIOTHH;

WCIIOJIb30BaTh TEOPETUUYECKHE 3HAHUS MO (PU3UKE B MOBCEIHEBHOW KU3HU
JUTIst o0ecrieueHus: 6€30MacHOCTH TIPpH OOpaIeHUH ¢ MPUOOpPaMU U TEXHUYECKUMU
YCTPONCTBAMH, JIJISi COXPAHEHUS 37I0POBbS M COOJIOIEHUS HOPM IKOJIOTHYECKOTO
MOBEACHUS B OKPYXKAIOLIEH Cpee;
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paboTaTh B TIpYINNE C BBINIOJHEHUEM PA3JIMUYHBIX COIMAIBHBIX pOJIEH,
IUTAHUPOBAaTh PabOTy TPYMMbl, PALMOHAIBHO pACHpPEeisaTh OOS3aHHOCTH U
IUIAHUPOBATH JIESITEIIBHOCTh B HECTAHAAPTHBIX CUTYalMsIX, aJIEKBATHO OLICHHBATh
BKJIAJT K&KJIOTO U3 YYaCTHUKOB T'PYMIIbI B PEIICHHE pacCMaTpUBAEMOM IPOOIIEMBI.

K xoniy oOydyenuss B 11 kjacce mnpeaMeTHble pe3ysibTaTbl Ha 0a30BOM
YPOBHE JIOJDKHBI OTpaxaTh CPOPMUPOBAHHOCTD Y 00YUAIONTNXCS YMEHHIA:

JIEMOHCTPUPOBATh Ha MPUMEpPAX pOJib U MeCTO (U3UKH B (HOPMHUPOBAHUU
COBPEMEHHOW HAy4YHOW KApTHHBI MHUpPA, B Pa3BUTUU COBPEMEHHOM TEXHUKUA M
TE€XHOJIOTUW, B MPAKTUYECKOW NEITENBHOCTH JIOAEH, LEIOCTHOCTh U EIUHCTBO
(bu3nYecKoi KapTUHBI MUDA;

VUYUTBHIBATh TPAHMIBI TPUMEHEHHUS M3YUYCHHBIX (U3UYECKUX MOJCICH:
TOYEYHBIN IJIEKTPUUECKUM 3apsil, JIyd CBETA, TOUCYHBIM UCTOYHHUK CBETA, SAEpHAs
MOJIeJIb aTOMa, HYKJIOHHAas MOJENIb aTOMHOTO sipa MpH PEHIeHUH (PU3NIECKUX
3a/1ay;

pacno3HaBath (GU3UYECKUE SBJICHUS (MPOLECCHI) U OOBSICHATH UX HA OCHOBE
3aKOHOB AJIEKTPOJMHAMUKHN U KBAaHTOBOW (PUBHMKU: DJIEKTPUYECKAs TPOBOJIUMOCTD,
TEIJIOBOE, CBETOBOE, XMMHYECKOE, MAarHUTHOE JEUCTBUS TOKA, B3aUMOJECHCTBUE
MAarHuTOB, JJICKTPOMAarHuTHAas WHAYKUHWS, JACHCTBHE MAarHUTHOTO TIOJISI Ha
MPOBOJTHUK C TOKOM M JBIDKYIIMICS 3aps], SJICKTPOMArHUTHBIE KOJeOaHUsS U
BOJIHBI, NPSIMOJIMHEWHOE pPACHpPOCTPAHEHHE CBETAa, OTPAXECHHE, IPEIOMIICHUE,
uHTeppepeHus, audpakuus W MOJAIpU3alUs CBETa, JUCIEpPCUsi CBETa,
dboTtoanekTpudeckuii 3pdext (poTodrddeKT), CBETOBOE TaBICHNUES, BOSHUKHOBCHUE
JUHEWYAaTOro CHEKTpa aToMa BOJOPOJla, €CTECTBEHHAass W HCKYCCTBEHHas

PaguO0aKTUBHOCTB;
ONMKCHIBATh W3YUYEHHBIE CBOMCTBAa BEUIECTBA (BJIEKTPUUYECKUE, MATHUTHBIE,
ONTUYECKHE,  DJIEKTPUYECKYI0  MPOBOJAMMOCTb  pa3JIMYHBIX  Ccped) W

AIIGKTPOMArHUTHBIE SIBICHUS (MIPOLIECCHI), UCIONB3YsSd (PU3NYECKUE BEIUUYMHBIL:
IIEKTPUYECKUN 3apsll, CHJIa TOKA, DJIEKTPUYECKOE HAIPSIKEHUE, JIEKTPUUYECKOE
CONMPOTHUBJIEHUE, PA3HOCTh MOTEHIMAIOB, 3JEKTPOJBIKYIIAs Cuiia, padoTa TOKa,
WHIYKLIUS MarHUTHOTO MoJs, cuia Awmmepa, cuna JlopeHna, MHIyKTHBHOCTH
KATYIIKH, SHEPrus JJIEKTPUYECKOT0 M MArHUTHOTO IMOJIEH, MEPUOI M YacToTa
KojeOaHUN B KoJeOAaTeTbHOM KOHTYpe, 3apsl W cuja ToKa B IIpolecce
TFAPMOHMYECKUX DJIEKTPOMAarHUTHBIX KoJeOaHud, (OKYCHOE pacCTOsHUE U
ONTHUYECKAs] CUJIa JIMH3bI, NMPU ONUCAHUM TPABUIBHO TPAKTOBATh (PU3UYECKUMA
CMBIC]I HCIOJBb3YEMBIX BEJIIMYMH, MX OO0O3HAYEHUS] W E€IUHUIbI, YKa3bIBaTh
(bopMyIbl, CBS3BIBAIOIIME JIaHHYIO (DU3MYECKYI0 BEIMYMHY C JIPYTHUMH
BEJIIMYMHAMU;

ONMCBHIBATh H3YyYECHHBIE KBAHTOBBIE SIBICHUS M IIPOLECCHI, HCIIOIb3Ys
bu3nyeckue BEIMYMUHBI: CKOPOCTb 3JEKTPOMATHUTHBIX BOJH, JIJIMHA BOJIHBI U
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4acTOTa CBETA, SHEPTUS U UMITYJIbC (POTOHA, MEpHO TOJTypaciaia, SHEPTHs CBsI3U
aTOMHBIX SI7IEp, TPU ONMUCAHWUU TPABUIBLHO TPAKTOBATh (HU3UYECKUH CMBICIT
WCITOJIb3YeMbIX BEJMYMH, WX OOO3HAYEHWS W CIUHHUIIBI, YKa3bIBaTh (POPMYIIHI,
CBS3BIBAIOLIME JIAHHYIO (U3MYECKYI0 BEJIMYMHY C JIPYTUMH BEJIWYMHAMU,
BBIYHCIIATh 3HAUCHUE (PU3NUECKON BEIUYUHBI,

aHATM3UPOBATh (PU3UUYECKHE MPOIECCHI U SBICHUS, UCIOJIB3YysS (PU3MUECKHE
3aKOHBI W MPUHIUTIEL: 3aKOH OMa, 3aKOHBI MOCEA0BATEILHOTO U MapaJUICIHHOTO
COCJIMHEHUS TMPOBOJHUKOB, 3aKkoH Jxoyns—JIeHma, 3aKOH 3JIEKTPOMarHUTHOMN
WHIYKIUHU, 3aKOH MPSIMOJMHEHHOTO PaclpOCTPAHEHUsI CBETa, 3aKOHBI OTPAXKEHUS
CBETa, 3aKOHBI MPEJIOMJICHUS CBETa, YpaBHeHHE OWHIITEHa Mg pororddexra,
3aKOH COXPAHCHHS JHEPTUH, 3aKOH COXPAHCHUS HMMITYJIhCa, 3aKOH COXPAHCHHSI
AIIEKTPUUECKOTO 3apsjia, 3aKOH COXPAHEHHS MAacCOBOTO YHCIIA, MOCTyJaThl bopa,
3aKOH PaJIMOAKTUBHOTO pachajia, Mpu 3TOM pasiindyaTh CJIOBECHYIO (DOPMYIUPOBKY
3aKOHa, €ro MaTEeMaTHYEeCKOE BBIPAXKEHHWE U YCIOBUA (TpaHUIlbl, 00JIACTH)
MIPUMEHUMOCTH;

OTIPEICIISITh HAIIPABJICHUE BEKTOpa WHIYKIIMA MAarHUTHOTO TTOJIsI TPOBOTHUKA
C TOKOM, CHJIbI AMriepa 1 cuiibl JlopeHta;

CTPOUTh U OIKMCHIBATh H300paKEHHE, CO3/IaBAEMOE IUIOCKHM 3EpKajioM,
TOHKOM JIMH30M;

BEITIOJIHATh DKCIIEPUMEHTHI 110 HCCIICIOBAHUIO (DU3UYCCKUX SBICHUU W
MIPOIIECCOB C HCITOJIB30BAaHUEM TIPSAMBIX W KOCBEHHBIX HM3MEPEHUH: TIPH ITOM
dbopmynmupoBaTh TpobiieMy/3amady H THIOTE3y Yy4eOHOro SKCICPUMEHTA,
coOMpaTh YCTAaHOBKY W3 TMPEUIOKEHHOTO O0OPYIOBaHUS, MPOBOJIUTH OMBIT H
(bopMyIMpOBaTh BHIBOIBI,

OCYIICCTBJIAThH MPSIMBIC U KOCBEHHBIC U3MEPCHHS (PU3NUSCKUX BEITUYHH, TIPH
TOM BBIOHMpaTh ONTHMAJBHBIN CIOCOO W3MEPEHHUS M MCIOJb30BaTh H3BECTHHIC
METO/IbI OLICHKH MOTPEIIHOCTEN U3MEPEHUM;

UCCJIENIOBATh 3aBUCUMOCTH (U3MYECKUX BEJIMYMH C HCIOJb30BaHUEM
NPSAMBIX HM3MEPEHHUH: TMPHU OSTOM KOHCTPYHPOBATH YCTAHOBKY, (PHKCHpPOBATH
pe3yibTaThl MOJYYCHHON 3aBUCUMOCTH (DM3UYECKUX BEJIWYMH B BHAC TaOIWIl U
rpaduKoB, AeaTh BEIBOABI IO pe3yIbTaTaM HUCCIICTOBAHMS;

COOJI0IaTh MpaBwiia 0€30MacHOT0 TPyJa MPHU MPOBEIACHUU HUCCIEIOBAaHUN B
paMKax ydeOHOTO OKCIIEPUMEHTa, Yy4eOHO-HCCIIEOBATEIHCKON U TPOCKTHOU
NEATEILHOCTH C HMCIOJIb30BAHHEM H3MEPHUTEIBHBIX YCTPONCTB M JaOOPATOPHOTO
000opy10BaHUS;

pemarh pacu€THBIC 3a7a4d C SIBHO 3aJaHHOM (U3MYECKOW MOJEINbIO,
UCIOJIB3Ysl (PU3MYECKUE 3aKOHBI M TIPUHIIAITHI, HA OCHOBE aHaJIM3a YCJIOBHS 33/1a4u
BBIOMPATh (PU3UYECKYIO MOJEIb, BBIACHITh (PU3UUECKHE BEIMYUHBI U (POPMYIIHI,
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HEOOXOJUMbIE ISl €€ pellleHusi, MPOBOAUTH PACYETHl U OLIEHUBATH PEATbHOCTD
MOJy4YEHHOTO 3HaUeHUs (PU3NUECKON BETMYUHBL

peliaTh KaueCTBEHHBIC 33/1a4: BHICTPAUBATh JJOTUYECKH HEMPOTHBOPEUHUBYIO
[EMOYKY pacCyXJIEHUI C ONMOpoil Ha HM3y4YCHHbIE 3aKOHBI, 3aKOHOMEPHOCTHU U
¢u3nveckue SBICHNUS;

UCIIONB30BaTh  MPH  pPEIIEHWH  y4uyeOHBIX  3aJady  COBPEMEHHBIC
UH(GOPMAIIMOHHBIE TEXHOJIOTUU JIJIsl TIOMCKA, CTPYKTYPUPOBAHUS, HHTEPIIPETALIUN
U TpE/CTaBICHUs Y4eOHOM U Hay4YHO-TIONMYJISIpHONW MH(pOpPMAINH, TTOTY4eHHONW U3
Pa3IMYHBIX UCTOYHUKOB, KPUTUUECKH aHAJIM3UPOBATH MOIy4aeMyI0 HH(OpPMAIIHIO;

OOBSICHATH MPUHLUIBI JEHCTBUA MAaIIMH, NPHOOPOB U TEXHUYECKUX
YCTPOMCTB, pa3nuyaTh YCIOBUSA WX O€30MaCHOTO MCTOIB30BAHUS B MOBCEIHEBHON
KU3HU;

IPUBOJUTH PUMEPHI BKJIaJJa POCCUNCKUX U 3apYOCKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAayKd, B OOBSICHEHHE NPOLECCOB OKPYKAIOIIEr0 MHpa, B pPa3BUTHE
TEXHUKHU U TEXHOJIOTHII;

UCIIONIb30BaTh TEOPETUYECKUE 3HAHWS MO (PU3UKE B MOBCEAHEBHOW >KU3HU
JUIsl o0ecrieyeHus: 0€30MacCHOCTH MpU OOpaIlllEeHUH ¢ MPUOOpaMU U TEXHUYECKUMU
yCTpOMCTBaMHU, JJIsl COXPAHEHUS 3/10pOBbS U COOJIIOJIEHUS HOPM SKOJIOTHMUECKOIO
IIOBEJICHUS B OKPY’KaIOLIEH cpene;

paboTaTh B Tpymnme ¢ BBHINOJHEHHEM pPAa3IMYHBIX COIUANBHBIX POJICH,
IUTAHUPOBAaTh pPabOTy TPYNNbl, PANMOHAIBHO pACHpPEeisTh OOSI3aHHOCTH U
IUIAHUPOBATh JI€ATEIbHOCTh B HECTAHJAPTHBIX CUTYalUsIX, aJ€KBAaTHO OLIEHUBATh
BKJIAJ] KQXKJI0TO U3 YYACTHUKOB I'PYIIIBI B PEIIEHUE PacCMaTpUBaeMON IPOOIIEMBI.
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TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
HaumenoBanue
Ne i/ pa3esioB U TeM

NPOrpaMmbl

KoauuecTBO
4acoB

Bcero

DJIeKTPOHHbIE
(undposbie)
oOpa3oBaTe/ibHbIE

pecypchl

BocnurateabHbI acliekT

Pa3zpea 1.

1.1

PU3NKA U METOAbI HAYYHOI'O IIO3HAHUA

dusuka u METOIbI
Hay4HOI'O MMO3HAHUS

bu6mmoteka [IOK
https://m.edsoo.ru/7f41bf72

Coznanue 01aronpusTHBIX YCIOBUM JUIsl pa3BUTHS
COIMATBHO 3HAYNMBIX OTHOIICHHH 00y4Jaromuxcs,
U, TIPEKIE BCETO, IEHHOCTHBIX OTHOIICHHIA:

-K TpYAY KaK OCHOBHOMY CIIOCO0Y JOCTHKEHHUSI
’KM3HEHHOTO 0JIarOnoJy4rs 4eJI0BeKa, 3aJI0Ty €ro
YCIIEHIHOTO NMPO(eCCHOHAITBHOTO
CaMOOIIPE/ICIICHUS U OIYIICHUS YBEPEHHOCTH B
3aBTpAaIIHEM JHE;

Hroro no pasneny

Pasznea 2.

MEXAHUKA

2.1

Kunemaruka

bu6nuoreka [IOK
https://m.edsoo.ru/7f41bf72

Co3nanue 01aronpusTHBIX YCIOBHM Il pa3BUTUS
COI[MAJIEHO 3HAYMMBbIX OTHOLIEHUH 00yJaroluxcs,
U, TIPEKIE BCET0, LIEHHOCTHBIX OTHOIIECHHIA:

-K TPYJly KaKk OCHOBHOMY CIIOCOOY JOCTHKEHHUSI
YKU3HEHHOTO OJIarornory4yusi 4yesloBeKa, 3aJ0ry ero
YCIIEHIHOTO NMPO(eCcCHOHAIBHOTO
CaMOOIIPEIECIICHHS U OLYILIEHNUs] YBEPEHHOCTH B
3aBTPALLHEM JIHE;

2.2

JnHamuka

bu6mmoreka [IOK

Coznanue 01aronpusTHBIX YCIOBUM IS pa3BUTHUS
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3aKOHBI COXpaHEHUs B
MeXaHUKe
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23

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

bu6mmoteka [IOK
https://m.edsoo.ru/7f41bf72

COIMAJIbHO 3HAYHMMbIX OTHOIIICHUN 06yan01uch;1,
U, IpCKAC BCCTO, HICHHOCTHBIX OTHOIICHUH:

e K 3HaHUSM KaK HHTEJUIEKTYaJlbHOMY
pecypcy, odecnieunBaroliemy Oyayiiee
YeNoBeKa, Kak pe3ysbTaTy KpPOIOTIHBOTO,
HO YBJIEKATEJIbHOTO Y4EOHOT 0 TPYya;

Coznanue 01aronpusTHBIX YCIOBHM ISl pa3BUTHUS
COLIMAJIbHO 3HAYMMBIX OTHOILIEHUH 00yYaroUInXcs,
U, TIPEXK]IE BCETO, ICHHOCTHBIX OTHOIIICHUMN:

e K OKPYXKAIOIIMM JIIO/ISIM Kak 0€3yCIIOBHOM 1
a0COJIIOTHOM IICHHOCTH,

K 3HaHUSM KaK HHTEJICKTYaJIbHOMY peCypcy,
o0ecrieunBaroIEeMy OyayIiee YeloBeKa, Kak
pe3ynbTaTy KpOMOTINBOTO, HO YBJIEKATEIILHOTO
y4eOHOTO Tpy/a;

3.1

OCHOBBI MOJIEKYJISIPHO-
KUHETHYECKOU TeOpUn

Paznen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJINHAMUKA

bu6mmoreka [IOK
https://m.edsoo.ru/7f41bf72

Co3nanue 01aronpuATHBIX YCIOBHM U1l pa3BUTHUS
COLIMAJIBHO 3HAYMMBIX OTHOLIEHUN 00yYaroImuxcs,
U, IPEXJI€ BCETr0, [IEHHOCTHBIX OTHOILIEHUH:

-K TPYZly Kak OCHOBHOMY CIIOCOOY JOCTHKEHHS
KU3HEHHOTO 0JIarornoiIy4us YeloBeKa, 3aJ0Ty ero
YCHEUHOT0 MPOPECCUOHANIBHOIO
CaMOONPEIEIEHHSI U OILYILIEHUsI YBEPEHHOCTHU B
3aBTpAIIHEM JHE;
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3.2

3.3

OCHOBEI TEPMOIUHAMUKN

ArperatHbie COCTOSIHUS
BeliecTBa. Pa3oBbie
MePEXO0/Ibl
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bubnmmoreka [IOK
https://m.edsoo.ru/7f41bf72

bu6mmoteka [IOK
https://m.edsoo.ru/7f41bf72

Co3pnanue 01aronpUsATHBIX YCIOBHH /Ui Pa3BUTHS
COLIMAJILHO 3HAYMMBIX OTHOILIEHUIN 00y4arouuxcs,
U, IIPEKJIE BCErO, LEHHOCTHBIX OTHOIICHUMN:

e K 3HaHUSM KaK HHTEJUIEKTYaJlbHOMY
pecypcy, odecnieunBaroliemy Oyayriee
YeNoBeKa, Kak pe3ysbTaTy KpPOIOTIHBOTO,
HO YBJIEKATEJIbHOTO Y4eOHOr 0 Tpyaa;

Coznanue 01aronpusTHBIX YCIOBHM sl pA3BUTHUS
COLIMAJIbHO 3HAYMMBIX OTHOILIEHUHN 00y4aroInXcs,
1, TIPEK]IE BCETO, ICHHOCTHBIX OTHOIIICHUM:

e K OKPYXKAIOIIMM JIFO/ISIM Kak 0€3yCcIIOBHOM 1
a0COJIIOTHOM IICHHOCTH,

K 3HaHUSM KaK HHTEJICKTYaJIbHOMY PECypCy,
obecrnieunBaronieMy Oyaylee 4yenoBeka, Kak
pe3ynbTaTy KpOMOTINBOTO, HO YBJIEKATEIILHOTO
y4eOHOTO Tpy/a;

4.1

Paznen 4. JIEKTPOJAUHAMUKA

DIEeKTpOCTaTUKA

14

bu6mmoreka [IOK
https://m.edsoo.ru/7f41bf72

Co3nanue 01aronpuATHBIX YCIOBHM Il pa3BUTUS
COLIMAJIBHO 3HAYMMBIX OTHOLIEHUN 00yYaroImuxcs,
U, IPEXJI€ BCEro, IIEHHOCTHBIX OTHOILIEHUH:

-K TPYZly Kak OCHOBHOMY CIIOCOOY JOCTHKEHHS
KU3HEHHOTO 0JIarornoiIy4us YeloBeKa, 3aJ0Ty ero
YCHELHOT0 MPOPECCUOHANIBHOTIO
CaMOOINPEIEIEHHSI U OILYILIEHUsI YBEPEHHOCTH B
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3aBTpAlIHCM OHC,

ITocTosIHHBIN

Coznanue 0J1aronpusTHBIX YCIOBHM ISl pa3BUTHUS
COIMAIbHO 3HAYMMBIX OTHOIICHUHN 00y4aroIInXcs,
U, IPEXJIe BCEro, IICHHOCTHBIX OTHOILICHUH:

I10 ITPOTPAMME

ANEKTPUUYECKUIN TOK. bubnmoreka [JOK
4.2 7 e K 3HAHUSIM KaK MHTEJUIEKTYyaJIbHOMY
Toku B pa3inyHbIX https://m.edsoo.ru/7f41bf72
pecypcy, odecnieunBaromeMy oymyiiee
cpenax
pe 4eNoBeKa, Kak pe3ysbTaTy KpPOIOTIHBOTO,
HO YBJIEKATEJILHOTO y4eOHOTO TPYAa;
Hroro no pazneny 21
Coznanue 01aronpusTHBIX YCIOBHM ISl pA3BUTHUS
COLIMAJILHO 3HAYMMBIX OTHOILIEHUH 00yYaroInXxcs,
U, TIPEKIE BCETO, IEHHOCTHBIX OTHOIICHHIA:
e K OKPYXKAIOIINM JIFO/ISIM Kak 0€3yCIIOBHOM 1
PesepBHOE Bpems 2 a0COJIOTHOM IIEHHOCTH,
K 3HAHMUSIM KaK MHTEIUIEKTYaTbHOMY PECypcy,
oOecrieunBarolemMy Oyaylee 4einoBeka, Kak
pe3yiabTaTy KpOIOTIUBOTO, HO YBJIEKATEIbHOIO
yueOHOro Tpy/a;
OBIIEE KOJIMYECTBO YACOB 68
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11 KJIACC

OJICKTPOMAarduTHBIC BOJIHBL

KouunvecTBO DJIeKTPOHHbIE
HaumenoBanue pa3aejioB 4acoB (uudpoBbie) .
Ne i/ P bp Bocnurare/ibHbIN acneKT
U TeM NPOrpaMMmbl o0pa3oBaTe/ibHbIE
Bcero
pecypchbl
Paznen 1. JIEKTPOJAUHAMUKA
Co3znanue 01aronpusTHBIX YCIOBUN IS
Pa3BUTHS COIIMATBHO 3HAUUMBIX OTHOIICHUHN
00yyJarommxcs, v, Mpexae BCEro, IEHHOCTHBIX
MaruauTHoe nosie i:
. OTHOIICHHIA:
bubmuorexa [JOK
1.1 OneKTpOMarHuTHas 11
HH YKL https:/m.edsoo.ru/7f41c97¢ -K TPY[y KaK OCHOBHOMY CII0CO0Y IOCTUKEHUSI
KU3HEHHOTO 0Jaromnoay4us YeiaoBeKa, 3aJory
€ro YCHEIIHOro MpohecCHOHALHOTO
CaMOOIIPEICIICHUS U OIIYIICHUS
Hroro no pazgeny 11
Pa3nen 2. KOJIEBAHUS U BOJIHbBI
Coznanue 0J1aronpusTHBIX YCIOBHM IS
Pa3BUTHUS COIMATBLHO 3HAYUMBIX OTHOIIIEHUHN
00y4aromuxcs, U, IPexae BCEero, IIEHHOCTHBIX
Mexanunueckue u OTHOTICHHH.
2.1 3JIEKTPOMAarHUTHbBIE 9 bubmmorexa LOK 6
. KT KaK OCHOBHOMY CITIOCO0Y JOCTHKEHUS
P https://m.edsoo.ru/7f41c97¢c pyay y ya
KONeOaHus KU3HEHHOTO 0JIaromnoiIy4us YeloBeKa, 3aJory
€r0 YCIIEIIHOTO MPOeCCHOHATHHOTO
CaMOOIIPEIEIICHUS U OLLYIIEHHs] YBEPEHHOCTH B
3aBTpPAILHEM JTHE;
59 MexaHn4yeckue u 5 bubmuotexa [JOK Co3nanne 0JaronpusTHBIX YCIOBHM JJIS

https://m.edsoo.ru/7f41c97¢

Pa3sBUTHA COUHUAIIBHO 3HAYUMBIX OTHOIIIECHUH
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23

Onruka

Hroro no pasneny

10

24

bu6mmoteka [IOK
https://m.edsoo.ru/7f41c97¢

o0yJaromxcsi, u, IPexae BCero, EHHOCTHBIX
OTHOILIEHUN:

e K 3HAHUSIM KaK MHTEIUICKTYaTbHOMY
pecypcy, o0ecrieunBaromemMy oyayIiee
YeJIOBEKa, KaK Pe3y/IbTaTy KPOIOTIHBOTO,
HO YBJIEKATEJIbHOI'O0 Y4eOHOIro Tpy/1a;

Coznanue 01aronpUsATHBIX YCIOBUM TS
Pa3BUTHS COIMATILHO 3HAYMMBbIX OTHOIIICHUI
00y4aromuxcs, U, IPEXk e BCEro, IEHHOCTHBIX
OTHOIICHUM:

e K OKPYXKAIOIIUM JIFOASM KaK 0€3yCIIOBHOM
1 a0CONIFOTHOH IIEHHOCTH,

K 3HaHUSM KaK HHTEJICKTYaJIbHOMY PECypCy,
obecrnieunBaronieMy Oyaylee 4yenoBeka, Kak
pe3ynbTaTy KpOMOTINBOTO, HO YBJIEKATEIILHOTO
y4eOHOTO Tpy/a;

Paznea 3. OCHOBBI CIIEIIMAJIBHON TEOPUH OTHOCHUTEJBHOCTH

OIITUKHU

31 OCHOBBI crIeIIMaTbHOM 4 bubmuotexa [JOK
' TEOPUU OTHOCUTEIIBHOCTHU https://m.edsoo.ru/7f41c97¢c
Uroro no pazgeny 4
Pa3znen 4. KBAHTOBASA ®U3UKA
" IEMEHTEL KBAHTOBOI Bubmuotexa LIOK Co3nanne 0JaronpusTHBIX YCIOBHM JJIS )
4.1 6 Pa3BUTHS COMAITBHO 3HAYNMBIX OTHOIIIEHHUIN

https://m.edsoo.ru/7f41c97¢

00ydJaronuxcs, v, MPexae BCEro, IIEHHOCTHBIX
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OTHOILIEHUI:

-K TPYZly KaKk OCHOBHOMY CIIOCOOY JOCTHKCHHUSI
KU3HEHHOTO 0JIaromnoiIy4us YeloBeKa, 3aJory
ero yCIEUIHOTo Mpo(ecCHOHATBHOTO
CaMOOIPEIEIIEHNS] U OILYILIEHUSI YBEPEHHOCTHU B
3aBTpAIIHEM JHE;

4.2

Crtpoenue aToma

bu6nuoreka [IOK
https://m.edsoo.ru/7f41c97¢

Coznanue 0JaronpusTHBIX YCIOBHH IS
Pa3BUTHS COIMATILHO 3HAYMMBIX OTHOILICHUI
00y4aromuXxcs, U, IPEXk e BCEro, IEHHOCTHBIX
OTHOIICHUH:

L] K 3HaHUAM KaK UHTCIIJICKTYaJIbHOMY
pecypcey, odecrieunBaroliemMy oymnyiee
YeJI0BEKa, KaK Pe3yiIbTaTy KPOIIOTINUBOTO,
HO YBJIIEKATEIILHOTO Y4EOHOTO TPYAA;

43

ATOMHOE AP0

bu6nuoreka [IOK
https://m.edsoo.ru/7141c97¢

Coznanue 01aronpusTHBIX YCIOBUN IS
Pa3BUTHSI CONMAIBHO 3HAYMMBIX OTHOIIICHHN
oOyJaromuxcs, U, Ipexae BCero, IEHHOCTHBIX
OTHOILICHHN:

e K OKPYKAIOIIUM JIFOJISIM KaK 0e3yCIOBHON
H a0COJIIOTHOH IIEHHOCTH,

K 3HaHUSIM KaK HHTEJJICKTYAIbHOMY pecypcy,
obecneunBaroiiemMy Oyayiiee 4eroBeKa, Kak
pe3yIbTaTy KPOIOTIUBOTO, HO YBJIIEKATEIHHOTO
y4eOHOTro Tpy/a;

Hroro no pazneny

15
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Paznen 5. 9JIEMEHTBI ACTPOHOMUHU U ACTPODPU3UKU

Coznanue 0aronpusATHBIX YCIOBUM IS
Pa3BUTHS COIIMAIBHO 3HAUUMBIX OTHOIIECHUHN
00yJaroIUXCs, U, IPEKAE BCETO, IEHHOCTHBIX

OTHOIICHUI:
51 DJIEMEHTHI aCTPOHOMUU U 7 bubnmoreka [JOK
' acTpou3uku https://m.edsoo.ru/7f41c97¢c e K OKPY)KaIOILUM JIFOJSIM KaK 0€3yCcI0BHOM
1 a0COIIOTHOM IICHHOCTH,
K 3HAHMSIM KaK MHTEJUIEKTYaTbHOMY PECypcy,
o0ecreunBaroIeMy
Hroro no pazaeny 7

Paznes 6. OBOBIIAIOIIEE ITOBTOPEHHUE

Coznanue 01aronpUsATHBIX YCIOBUM TS
Pa3BUTHA COIHAJIBHO 3HAYUMBbBIX OTHOLIEHUN
O6y‘~IaIOIJ_II/IXC}I, H, IIPCKAC BCCTO, ICHHOCTHBIX
OTHOIICHUM:
6.1 0606 4 BubnuoTteka ]_IOK e K OKPYXAarOIIMM JIFOIM KakK 663yCJ’IOBHOI71
. ooHraromIee MOBTOPCHUC o
P https://m.edsoo.ru/7141c97¢ 1 a0COJIIOTHOM 1IEHHOCTH,
K 3HAHUSM KaK HHTEJUICKTyaJIbHOMY pecypcy,
oOecrieunBaroemMy Oyayliee 4einoBeka, Kak
pe3ybTaTy KpOIOTINBOI'O, HO YBJICKATCIBHOI'O
y4eOHOro Tpy/a;
Uroro no pazgeny 4
PeszepBHoe Bpems 3
OBIIEE KOJIMYECTBO YACOB 68
11O ITPOTPAMME
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HOYPOYHOE INIVIAHUPOBAHUE

10 KUIACC
KoumnuectBo yacos dakTHYeCcKan
Ne n/m Tema ypoka Jdara nzyyeHus
Bcero aara

1 ®usuka — Hayka o npupoje. Hayunsie 1 5.09
METO/Ibl TO3HAHUSI OKPYKAIOIIET0 MUpa '
MexaHuueckoe TBUKEHHE.

) OTHOCUTENBHOCTH MEXaHUYECKOTO | 709
nBuxkenus. [lepeMelenue, CKOpoCTh, '
YCKOpEHUe

3 PaBHOMEpHOE NPAMOJIMHEITHOE ABUKEHHUE 1 12.09
PaBHOYCKOpEHHOE NPAMOJIIMHENHOE

4 YOIrop P 1 14.09
JIBUKCHHEC
CBoboaHoe najeHue. Y cKopeHue

5 1 19.09
CBOOOHOTO Ia/IeHUs

6 KpuBonunelinoe aBuxeHue. Jprxenne 1 21.09
MarepuaibHOM TOYKHU MO OKPYKHOCTH '

7 JlaGoparopnas padota Nel: «3ydenue | 26.09
JBHYKEHHMS TEJIA I10 OKPYKHOCTHY. '

Pemenue 3anau no reme «PaBHOYCKOpEeHHOE
8 ABHKCHUCEC)). 1 28.09
KontponsHast padora Nel mo reme

9 «PaBHOYCKOPEHHOE JBUKEHUE. 1 3.10

10 [IpuHnnn otHOCHUTENBHOCTH [ anunes. | 5.10
WNHepuynanpHble CUCTEMBI OTCUETA.
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IlepBbiit 3ak0oH HproToHa

11

12

Macca tena. Cuna. [Ipuniun
CyHepno3uLuu cui. Bropoit 3aKoH
Herorona s MaTepuanbHOM TOUKU

Tperuii 3akon Herotona s
MaTepUaIbHBIX TOUYECK

10.10

12.10

13

3akoH BceMUpHOro TaroreHus. Cumna
Tsxectu. [lepBast KocMuUecKas CKOPOCTh

17.10

14

15

Cuna ynpyroctu. 3akoH ['yka. Bec tena

Cuna tpenus. Kosdpduument tpenus.
Cuna conpoTUBJICHUS NIPH JIBHXKEHUU Tela
B )KHJIKOCTHU HJIU Ta3e

19.10

31.10

16

[TocrynarenbHOE U BpanjaTeabHOE
JBUKCHHE a0COTIOTHO TBEPAOTO Tea.
MowmenT cunbl. Ilnedo cunel. YcioBus
paBHOBECHS TBEPIOTO Tea

2.11

17

NMnynsc MmaTepralbHONM TOYKHU, CUCTEMBI
MaTepualbHBIX TOUYEK. MIMIynbe cusbl.
3aKoH COXpaHEHMs UMITyJbca. PeakTuBHOE
JBYKEHUE

7.11

18

Pa6ota u moutHocTh cuibl. Kunernueckas
SHEPTUsl MaTepUaIbHOM TOUKH. Teopema
00 U3MEHEHUU KUHETUYECKOW IHEPTUH

9.11

19

20

IlorenunanpHas 3Heprus. IlorennnansHas
SHEPrUs ynpyro aepopMupoBaHHOMN
npyxuHbl. [loTeHnnanbHas sHeprus Tena
BOJIM3U MOBEPXHOCTH 3eMIIU

IloTeHuManbHBIE M HEOTECHIIMAJIbHEIE

14.11

16.11
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cwibl. CBs3b paOOTHI HEMTOTCHIIMATBLHBIX
CHJI C ©3MEHEHHEM MEXaHUYeCKOH
SHEPIUU CHCTEMBI Tell. 3aKOH COXPaHEHHS
MEXaHUYECKOH SHEPTHU

21

Jlaboparopnas padota Ne2: «M3yueHue
3aKOHA COXPaHCHHS

21.11

22

23

Pemenue 3amay o teme «3aKkoH
COXPAHEHUS SHEPTUN».

KonTponbnas pabotaNe2 mo teme
«Kunemaruka. Jlunamuka. 3aKOHbI
COXpaHEHHUS B MEXaHUKE

23.11

28.11

24

OCHOBHBIE TIOJIOKEHUST MOJICKYJISIPHO-
KHUHETHYECKOW Teopuu. bpoyHoBCKOE
neuxenue. Auddysus

30.11

25

XapakTep ABUKECHUS U B3aUMOJICHCTBUS
4yacTUL BeniecTBa. Monenn cTpoeHus
ra3oB, JKHJIKOCTEW U TBEPIBIX TEI

5.12

26

27

Macca monekyin. KonuyecTBo BemiecTsa.
[TocTostHuast ABoraapo

TennoBoe paBHOBecue. Temneparypa u eé
n3mepenue. [llkana remneparyp Lienscus

7.12

12.12

28

Uneanpusiii raz 8 MKT. OcHoBHOE
ypaBHeHue MKT

14.12

29

30

AOGcomoTHas TeMIieparypa Kak Mepa
CpelHEeW KHHETUYECKON YJHEPTUU
JIBH>KEHUS MOJIEKYJI. Y paBHEHHUE
MenneneeBa-Knaneiipona

3axon [lampToHa. ['a30BbIe 3aKOHBI

19.12

21.12
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31

H3onporiecchl B eanbHOM ra3e u ux
rpaduyeckoe npeacTaBieHue

26.12

32

33

34

Jlaboparophas pabora
«IKCnepUMEeHTaIbHAS IPOBEPKA 3aKOHA
I'eir-JIroccakar.

BuyTpennss sueprus
TEPMOJUHAMUYECKON CUCTEMBI U CIIOCOOBI
€€ n3MeHeHus. KoimuecTBo TemioTsl U
pabota. BHyTpeHHss1 SHEPTUs
OJTHOATOMHOTO HJICATBHOTO Ta3a

Bupl Teronepenaun

28.12

9.01

11.01

35

VYV aenbpHas TENI0EMKOCTh BEIECTBA.
KonuyecTBo TEmIoTs! npu
Teronepenaye. AauabaTHBIN PoIece

16.01

36

37

38

[IepBblil 3aKOH TEPMOAMHAMUKH U €TI0
IIPUMEHEHHE K U30MpoLeccam
Heo6paTtumocTs npolLeccoB B MpUpoOIeE.
Bropoii 3aKk0H TepMOJIMHAMUKHU
[Tpuniun nevicreus u KII/ TenmoBoi
MaIIMHbI

18.01

23.01

25.01

39

40

uxn Kapno n ero KIIZ{

DKosoruyeckre npoodaeMbl
TEIUIOPHEPTeTHKHI

30.01

1.02

41

O6o06matonuit ypok «MomnekynspHas
¢uznka. OCHOBBI TEPMOIMHAMUKI

6.02

42

KonrtponsHas padoraNe3 no teme
«Monexymnspaas ¢puszuka. OCHOBBI
TEPMOIUHAMUKI»

8.02
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43

AOCOJIIOTHASA U OTHOCUTEbHAA
BJIQKHOCTB BO31yxa. HachICHHBIH mTap

13.02

44

TBépaoe Teno. Kpucramimueckue u
amop(HbIe Tena. AHU30TPOIHS CBOWCTB
KpUCTAILIOB. JKUIKUE KPUCTAILIBI.
CoBpeMeHHbIE MaTepHalIbl

15.02

45

46

[InaBneHue u KpucTayuIM3anus. Y ebHas
teruiora iasneHus. Cyoaumanus

Dnektpusanus Tel. DIeKTPUIECKUN
3apsiz. [[Ba Buga SJeKTPUUECKUX 3apsiioB

20.02

22.02

47

[IpoBOAHMKH, AUDIEKTPUKH U
MTOJTYITPOBOJTHUKH. 3aKOH COXPaHEHUS
ANEKTPUYECKOTO 3apsaa

27.02

48

49

50

B3aumopeiictBue 3apsanoB. 3akon Kynona.

ToueyHblil 2EKTPUYECKUAN 3apsi]
Hanpsk€HHOCTB 3JIEKTPUUECKOTO MOJIA.
[IpuHLUI CynEpIO3UIUU JIIEKTPUIECKUX
nosiel. JInHum HanpsHKEHHOCTH

Pabora cuin 3nekTpocTaTuyecKoro moJisl.
ITorenuuman. Pa3HOCTH IOTEHIMAIOB

29.02

5.03

7.03

51

HpOBOJIHI/IKI/I " IUDJICKTPUKHU B
QJICKTPOCTATUYCCKOM IT0JIC.
I[I/IBJ'IGKTPI/I‘IGCK&?I MMPOHUIACMOCTD

12.03

52

53

DnekrpoémkocTh. KonaeHncatop
DIIEKTPOEMKOCTH TIIIOCKOTO
KOHJIEHCATOpa. DHEPrus 3apssKeHHOTO
KOHJIEHCAaTopa

14.03

19.03

54

[IpuHIMIT NENCTBYSA U IPUMEHEHNE

21.03
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KOH/JIEHCATOPOB, KOMMMPOBAILHOTO
amnmnapara, CTpyHHOT0 pUHTEPA.
DneKTpocTaTHUecKas 3aluTa. 3a3eMJIeHHe
ANEKTPONpUOOpPOB

55

DNEeKTpUUECKU TOK, YCIIOBUS €r0
cymectBoBanus. [locrosuubiii Tok. Cuina
toka. Hanpsbxenue. ConpoTuBIICHHE.
3akon OMa Jy1s ydacTKa 1enu

2.04

56

[MocnenoBarenbHOE, MapaieIbHOE,
CMEIIaHHOE COCIMHEHHE IIPOBOIHUKOB.
Jlaboparopuas padota «/3yueHue
MOCJIEA0BATEIbHOE U MApaIIeIbHOES
COCTUHEHUS.

4.04

57

58

59

60

61

PaboTa 1 MOITHOCTH IEKTPHUUECKOTO
Toka. 3akoH Jxoyns-Jlenna

3axon OMa 71 TTOJIHOM (3aMKHYTOM )
anekTpudeckoit nenu. Koporkoe
3ambikanue. JlaboparopHas pabota
«M3mepenne DJ]C ucTouyHMKA TOKA U €T0
BHYTPEHHETO COIPOTUBIICHUS

KonTponbnas pabota mo Teme
No4«3aK0oHBI TOCTOSIHHOTO TOKAY.

DneKTpOHHas IPOBOAUMOCTb TBEPABIX
METAJIJIOB. 3aBUCUMOCTb CONPOTUBIICHUS
METAJIJIOB OT TEMIIEPATYpPHI.
CBepxnpoBOIMMOCTb

DnexTpuueckuil Tk B Bakyyme. CBoicTBa
ANEKTPOHHBIX ITYYKOB

9.04

11.04

16.04

18.04

23.04
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62

[TonynpoBOIHUKH, UX COOCTBEHHAS U
pUMecHast MpoBOIUMOCTh. CBOWCTBA p—
n-nepexoza. [loaynpoBoIHUKOBBIE
PUOOPHI

25.04

63

DNEeKTPUYECKHUI TOK B pacTBOpax U
pacriaBax 3J€KTPOJIUTOB.
DNEKTPOIUTUYECKAS AUCCOIUAIIHS.
DIIEKTPOJIN3

30.04

64

DNeKTPpUYECKHUI TOK B razax.
CamocTosITeIbHBIN 1 HECAMOCTOSTEIbHBII
pa3psa. Mouaus. [1nazma

2.05

65

66

O6006maromuit ypok «IeKTpoIuHAMUKA»

KonTponbnas pabotaNe5 o teme
«Qnekrpocraruka. [locrosHHbIN
ANEKTpUYECKUi TOK. TOKH B pa3TU4HbBIX
cpenax»

7.05

14.05

67

Pesepaubiit ypok. Kontponwshas pabora mmo
TeMeNe6 "OnekTponnHaMuka”

17.05

68

PesepBubIil ypok. O600mIaroNuii ypox mo
temam 10 kacca

OBIIEE KOJIMYECTBO YACOB I10 ITIPOTPAMME

68

21.05
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11 KJIACC

KoanuecTBo 4acoB dakTHyeckas
Ne n/m Tema ypoka JarTa nzydyenus
Bcero Jara

ITocTossHHBIC MarHuThHl U HX 4.09
B3auMOJIcicTBUE. MarHUTHOE MOJIC.
Bekrop MarHuTHON MHAYKUUU. JIMHUN
MarHUTHOW UHAYKUWH

MarsnuTHO€ 10J1€ IPOBOTHUKA C TOKOM. 7.09
2 OnbiT OpcTena. Bzaumoaenictaue 1
MIPOBOJIHUKOB C TOKOM

JlaboparopHas pabota «3yuenue 11.09
MarHUTHOTO TIOJISI KaTYIIKH C TOKOM)

JlelicTBME€ MAarHUTHOTO TOJIS Ha
IpOBOAHMK ¢ TokoM. Cuiia Amnepa.

JleficTBME MarHuTHOTO MOJISI Ha 14.09
5 JIBUKYIIIYIOCS 3apSDKEHHYIO YaCTHILY. 1
Cuna Jlopenua. Pabota cunsl Jlopenna
KonrponbHas pabora Nel «MarautHoe 18.09
noje

OnexTpoMarHuTHast UHAYKIus. [ToTok
BEKTOpAa MarHUTHOM MHAYKIuu. IC 21.09
MHAYKIUU. 3aKOH JIEKTPOMArHUTHON
uHaykuun Papanes

NHaykTUBHOCTE. SIBIICHME
camouHaykiuu. IJ1C caMOMHAYKIWH.
DHeprusi MarHUTHOTO NOJIsL KaTYIIKH C
TOKOM. DJIEKTPOMArHuTHOE I0Jie

1 25.09
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10

TexHu4eckue ycTpoucTBa U ux
IIPUMEHEHHUE: IOCTOSIHHBIE MarHUTHI,
3IEKTPOMAarHUTBI, 3JI€KTPOABUTATENb,
YCKOPHUTENH JIEMEHTaPHbIX YaCTHII,
WHAYKIIMOHHAs 11€Yb

O6o6mmaromuii ypok «MarauTHOE mose.
DJeKTpOMarHUTHAs UHIIYKIIUS»

28.09

2.10

11

12

13

14

15

16

KonTtponsnast padora Ne2 o reme
«MarHuTHoOE 1oJje. DIeKTPOMarHuTHas
WHTYKITHS

CBo0OoiHbIE MEXaHUYECKHE KOJIeOaHusl.
["apmonmnueckue koneOaHus. Y paBHEHHE
rapMOHHMYECKHUX KOJICOaHUH.
[IpeBpamienue 3uepruu

JlaboparopHas pabota «lccrnenoBanue
3aBUCHUMOCTH TIEPUO/Ia MANIBIX KoJeOaHui
rpy3a Ha HUTH OT JIIMHBI HUTH U MacChl
rpy3a»

Konebartenbubiit KoHTYp. CBOOOIHBIE
9MIEKTPOMArHUTHBIE KoJeOaHus B
ujeanbHOM KoliebaTeTbHOM KOHTYpE.
AHaJIOTHS MEXKy MEXaHUYCCKHUMH U
AJIEKTPOMArHUTHBIMH KOJICOaHUSIMU

®opmyna TomcoHa. 3aKOH COXpaHEHHUS
SHEPIUU B HJICATLHOM K0JIeOaTeIbHOM
KOHTYpe

IIpencraBnenue 0 3aTyxaromux
KosieOaHusX. BoIHyXIeHHbIE
MexaHudeckue kojebanus. PezoHanc.

5.10

9.10

12.10

16.10

19.10
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BrIHyXI€HHBIE JIEKTPOMArHUTHBIC
KoJIeOaHus

17

[lepemennslii Tok. CHHYCOUIANbHBIN
IEPEMEHHBIN TOK. MOIIHOCTH
[IEPEMEHHOT0 TOKA. AMIUIUTYIHOE U
JICUCTBYIOILEE 3HAYECHHUE CUIIBI TOKA U
HaIpsKEHUs

30.10

18

19

20

21

22

Tpanchopmarop. [IpousBoacTso,
nepeaaya u NoTpedIeHue FIEKTPUIECKOM
SHEPTUU

VYeTpoicTBO U MPAKTHYECKOE
MPUMEHEHHUE IEKTPUUECKOT0 3BOHKA,
reHeparopa NepeMEeHHOr0 TOKa, JTMHUI
ANeKTpoIepesayd

DKOJOTUYECKHUE PUCKH TTPU ITPOU3BOJICTBE
anekTpo3Hepruu. Kynerypa
WCIIOJIb30BaHHUS DJIEKTPOIHEPTUM B
TMOBCETHEBHOM KU3HH

MexaHnueckue BOJIHBI, YCIOBHS
pacnpoctpanenus. [lepuona. Cxkopocts
pacnpoCTpaHEHUs U JUIMHA BOJIHBI.
[Tonepeunbie U TPOIOJIHHBIEC BOTHBI

3Byk. CkopocTb 3ByKa. [ pOMKOCTB 3BYKa.
Bricota Tona. Tem0Op 3ByKa

2.11

6.11

9.11

13.11

16.11

23

DJIEKTPOMArHUTHBIEC BOJIHBI, UX CBOMCTBA
u ckopocTsb. [IIkana 351eKTpOMarHuTHBEIX
BOJIH

20.11

24

HpI/IHI_II/IHLI paaruoCBA3U U TCICBUACHU.

23.11
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PazButue cpencts cBa3u. Pagnonokanus

25

26

Kontponbnas padoraNe3 «Konebanus u
BOJTHBD

[IpsimonuHeitHOe pacpocTpaHeHHEe CBETa

B OJTHOPOJIHOM cpene. ToueuHbIit
MCTOYHHMK cBeTa. JIyd cBeTa

27.11

30.11

27

OTtpakeHue cBeTa. 3aKOHbI OTPAKEHUS
cBera. [locTpoenune n3o0paxkeHuii B
IJIOCKOM 3epKaje

4.12

28

[Ipenomiienue ceera. [loaHOE BHYyTpEeHHEe
oTpakeHue. [IpenenbHbIil yron mojaHoro
BHYTPEHHETO OTPAXKEHUS

7.12

29

30

JlaGopaTtopHas paborta «3mepeHue
MoKa3aTessl MPEeIOMIICHHS CTEKIIa

JIunsel. [TocTpoenne n3o0pakeHuit B

nuH3e. DopMysa TOHKOM JIMH3BL.
YBennueHue JTMH3bI

11.12

14.12

31

JlabopaTtopHast pabota «HMcciaenoanue
CBOMCTB M300pa)KEHUH B JINH3AX»

18.12

32

33

34

Hucniepcust cBera. ClosKHBIN COCTaB
6enoro csera. L{Bet. JJabopaTopHas
paborta «HabmroeHue AuCepCcun CBETay

WnTepdepennus cera. Judpakuus
cera. JluppakironHas pemeérka
[TorrepeyHOCTh CBETOBBIX BOJIH.
[Monspuzanus ceera

21.12

25.12

28.12

35

OnTuyeckue npudOpsI U yCTpoicTBa U
yCIIOBUS UX O€30MacHOr0 MpUMEHEHUs

8.01

[okymeHT co3aaH B anekTpoHHon copme. Ne 241 ot 17.11.2023. UcnonHuTensb: bensiesa P.P.
Crtpanuua 50 us 58. Ctpanuua cosgara: 17.11.2023 10:15

Il INIEKTPOHHBIN
=¥ TATAPCTAH



36

['panu1Ibl MPUMEHUMOCTH KIIACCUYECKOM
Mexanuku. [loctynaTel cienranbHOU
TEOPHH OTHOCUTEIBHOCTH

11.01

37

OTHOCHUTEIBLHOCTh OIHOBPEMCHHOCTH.
33.M€[[JI€HI/I€ BPECMCHHU U COKpAIICHUC
JJINHBI

15.01

38

39

40

DHEPrus U UMITYJIbC PEISATUBUCTCKON
yacTulbl. CBA3b MAcChl C SHEPTUEH U
HUMITYJIbCOM. DHEPTHUS MOKOS

Kontponbnas pabotaNed4 «Onrtuka.
OCHOBBI CIEIUATIBHON TE€OpUU
OTHOCUTEIILHOCTH

®otonbl. Dopmyna [1nanka. DHeprus u
UMIyIsC GOTOHA

18.01

22.01

25.01

41

42

43

OTKpBITHE U HCCIIEI0BaHNE
dotoaddekra. OnbiTe A. I'. CTonerona

3akoHsbl poTodddexra. YpaBHeHnE
OnHmreitHa 11 poroaddexra. «KpacHas
rparuiay Gorodddexra

Hasnenue ceera. OnbiTe [1. H. JIeOenena.
XHUMHUYECKOE IEUCTBUE CBETA

29.01

1.02

5.02

44

TexHu4eckue ycTpoucTsa u
MPAKTUYECKOE IPUMEHEHUE!
doTrosnemMeHT, HoTOAATUMK, COTHEUHAS
Oarapesi, CBETOANO]]

8.02

45

46

Pemenue 3agad mo reMe «DJI1eMEHTHI
KBAHTOBOU OIITUKN))

Mogens atoma Tomcona. OnbITEI

12.02

15.02
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Pesepdopaa mo paccesHHIO 0-4aCTHIL.
[TnanerapHast MOJeTb aTOMA

47

48

[Tocrynarsr bopa
W3nydyenue u nornoieHue GoToHOB MpH

nepexo/ie aToMa ¢ OJHOTO YPOBHS
SHEpPruu Ha Ipyrou. Buasl ciekTpos

19.02

22.02

49

BousiHoBBIE CBOMCTBa yacTul. BoiHbl e
Bbpoiina. KopnyckyiisipHO-BOJHOBOM
nyanu3M. CIIOHTaHHOE U BBIHYK/IEHHOE
U3JIy4eHHE

27.02

50

OTKpbITHE PATMOAKTUBHOCTU. OTBITHI
Pesepdopna no onpeneneHuio cocraBa
PaZIMOaKTUBHOTO U3ITYYCHHUS

29.02

51

52

53

54

CaoticTBa anbda-, 6era-, ramma-
H3ITYyUCHUA. Bnustaue PaaOaKTUBHOCTHU
Ha JXUBBIC OPTraHU3Mbl

OTkpeITHE IPOTOHA U HEMUTPOHA.
N3otonsl. Anbda-pacnaj. DIeKTPOHHBIH
U TIO3UTPOHHBIN OeTa-pacnaj. ["amma-
U3Iy4eHue

OHeprus CBA3U HYKJIOHOB B SIpE.
SInepusle peakuuu. S nepHbIi peakTop.
[TpoOnemsbl, MepCHeKTUBHI,
JKOJIOTHYECKHE ACTIEKTHI SIIEPHON
SHEPIreTUKHU

SJ'ICMCHTapHLIC YaCTHUIIEBI. OTKpBITI/IC
MMO3UTpPOHA. Metoapl HaGJlIOI[CHI/I}I u
peructpanuu 3JICMCHTAPHBIX YaCTHII.

4.03

7.03

11.03

14.03
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Kpyrusiit cton «PyHaameHTanbHbIe
B3auMOIeHCTBUA. EAMHCTBO usnueckoit
KapTUHBI MUPa»

55

Bun 3Bé3aaoro Heba. Co3Be3ausi, spKue
3Bé3[[BI, IITaHETBI, UX BUAUMOC NBUXKCHUC.
Conneynas cucrema

19.03

56

57

58

59

60

Counuue. ConHeuHast akTUBHOCTD.
Wcrounuk sneprun CosHua 1 3BE311

3BE3/1bl, UX OCHOBHBIE XapPaKTEPUCTUKH.
3BE3/1bI TJIABHOM TOCIIEI0BATEIBLHOCTH.
Buytpennee crpoeHue 3BE31.
CoBpeMeHHbIE TPEICTABIECHHUS O
MPOUCXO0KACHUH U BoJtonnu CoJHIA U
3BE3]

Muineunsiii [1yTe — Hama ['anaktuka.
[Tonoxxenne u neuxenue CosHLa B
I'amaktuke. I'anaktuky. YEpHbIE IBIPHI B
A/pax rajJakTUK

Bcenennas. Pa3beranue ranakTuk.
Teopus boibioro B3peiBa. Penukrosoe
u3ilydeHue. MeraranakTuka

Hepemennsie nmpobieMbl aCTpOHOMUU

21.03

1.04

11.04

15.04

18.04

61

62

KonrtponsHas pabotaNe5 «3nemMeHThI
ACTPOHOMHUU U aCTPOPHUIUKI

Ob6o6maromuit ypok. Pois pusuku un
ACTPOHOMHUHU B SKOHOMUYECKOH,
TEXHOJIOTHYECKOM, COLTMATLHON U
ATHYECKOH cepax NesTeTbHOCTH

23.04

25.04
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YCIO0BCKa

63

64

65

O6o06matromuii ypok. Ponbs u mecto
(UMK U ACTPOHOMHH B COBPEMEHHOM
Hay4YHOU KapTHHE MHUpa

O6o06matomuii ypok. Ponb pusndeckoit
TeopuH B (HOPMUPOBAHHUU NIPEICTABICHUN
0 (hu3MYEeCcKO KapTUHE MUPA

O6o06maromuii ypok. Mecto pusndeckoit
KapTUHBI MUpPA B O0ILEM Py
COBPEMEHHBIX €CTECTBCHHO-HAYYHBIX
IIPEJICTABICHUI O MPUPOJIC

30.04

2.05

6.05

66

PesepBHBI ypok. MarHuTHOE 110J1€.
DNEKTPOMAarHuTHas MHIAYKIHS

13.05

67

68

PesepBubriit ypok. Ontuka. OCHOBBI
CIEIUaTBLHON TEOPUU OTHOCUTEILHOCTH

Pesepnslit ypok. KBanroBas ¢usnka.
DJeMeHTBl aCTPOHOMHUU M aCTPOPU3UKU

16.05

20.05

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME

68
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YUYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET
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JIuct cormacoBanus k mokymenty Ne 241 ot 17.11.2023
HNunumarop cornacosanusi: bensesa P.P. Jlupexrop
CornacoBanue uaunmupoBano: 17.11.2023 10:15

JIMCT coryiacoBaHusi Tum coriracoBaHus: MOCJAeA0BATEIbLHOE

N°e D®UO Cpoxk corjiacoBaHusi Pe3yabTaTt corinacoBanus 3ameuanust

LiIMoamucano

1 Bensesa P.P. 17.11.2023 - 10:15
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