MYHUIHUITAJIBHOE BIO/’KETHOE OBIIEOBPA3OBATEJIBHOE YUYPEKIAEHUE
YYPOBUUYCKASA CPEJHAA OBINEOBPA3OBATEJIBHAS HIKOJIA

AHHOTaNMs K padoyeil mporpamme
yueOHOro npeamera «®@usuka» aias 10-11 kiaaccon

PabGouas mporpamma ydeOHOro mpeamera «®Pusmkay» o0s3aTenbHON HpenMeTHOH obmactu «EcTecTBEHHBIE
HAyKW» ABJISIETCS YacThl0 OCHOBHOHM 00pa3oBaTelbHOM MporpaMmsl cpegHero odmero oopasosanus (OOII COO) MBOY
Uyposuuckoit COIL, pa3zpaborana B cooTBeTcTBUU ¢ MyHKTOM 18.2.2 ®I'OC COO Ha ocHoBe DenmepanbHOil paboueit
porpaMMel 1o pusuke ¢ yuérom TemMaTudeckoro mianuposanusi ®IBHY «HcTUTyT cTparerun pa3BuTHs 00pa30BaHUs)
Poccutiickoit akanemun obpazoBanus u peanmsyercs 2 roga ¢ 10 mo 11 xmace.

Pabouas mporpamma paszpaboTaHa yuuTeneMm (DU3MKU IIKOJBI C Hcmosb3oBaHueM «KoHCTpykTopa pabounx
nporpammy caiita «EauHoe conepikanue oomiero o0pa3oBaHus» B cOOTBeTCTBHH ¢ [lonokeHneM o pabodux mporpaMmmax
U OmNpeAesseT OpraHu3aluio 00pa3oBaTENbHOW NEATENBLHOCTH YUMTENs B mIKoje mo mpeamery «Dusmka». Pabouas
IIPOrpaMMa COJEPIKUT CIELYIONINE CTPYKTYPHBIE 3JIEMEHTHI:

-TIOSICHUTENBHYIO 3aIHCKY;

-00IIyI0 XapaKTepUCTHKY yueOHoTo npeamera «Dusnkay;
-1IeJT U3Y4YeHHs yueOHOro npeamera «Dusnkay;

-MecTo yueOHoro npeameTa «Du3nka» B yueOHOM IIJIaHE;
-coziepkaHue yueOHoro npeamera «Dusnkay,

-IIJIaHUPYEMBbIe PE3yNbTaThl (JIMYHOCTHBIE, METAIIPEIMETHBIE U IIPEIMETHBIE);

-TeMaTU4eCKoe IUIaHUPOBaHKe, cpopMUpPOBaHHOE ¢ yuéToM paboueil mporpaMMbl BOCIIMTAHHUS U BO3MOXKHOCTBIO
ucnonb3oBanus JOP/LIOP.

Pabouas nporpamMma oOcyxieHa Ha 3aceganuu [IIMO yuurenel eCTECTBEHHO — MAaTEMAaTHUECKOTO IUKIIA LIKOJIBL,
MIpUHSTA pelleHreM menaroruueckoro cosera (mpotokon Ne 1 or 29.08.2023r.), yrBepkaeHa npukasom no MbOY
Yyposuuckoit COLL Ne 29 ot 01.09.2023r. B kauectBe yactu cogepxanus OOII COO

Ha ocHoBe nannoi#i mporpammsel yunteneMm paspadarbiBaetca KTII B cootBeTcTBHH ¢ [Tonoxkennem o KaneHaapHo-
TEMaTUYECKOM IIAaHWPOBAHHUHU 1O y4yeOHOMY mpenmery, Kypcy, moayiro. KTII paccmatpuBaercs Ha 3acempanuu [LIIMO u
corjacyercs ¢ 3amecturenem no YBP.

Boinucka
U3 OCHOBHOI 00pa30BaTe/IbHO MPOrpaMMbl CpeIHero oo0mero o0pa3oBaHus

PABOYASA ITPOTPAMMA
yueOHOro npeamera « Dusuka
nJist ooyvyarwmuxesa 10-11 knaccos
(0a3zoBbIii YPOBEHbD)

CPOK peajiu3ainuu 2 roga

MHNOACHUTEJIBHAS 3AIIMCKA

Pabouyas nporpamma yye6Horo npenmera «@usmkay (mpeamerHas 001acTb « ECTECTBEHHBIE HAYKHW») Ha YPOBHE CPEITHETO
obmiero oOpa3oBaHMsI cocTaBieHa Ha OCHOBe TpeOoBaHWI K pe3ysibTaraM OCBOCHHS IMPOTPAMMBI CPETHETO OOIIETO
oOpaszoBanus DeepasbHOTO TOCYIAPCTBEHHOIO 00pa30BaTEIBHOIO CTaHAapTa cpeaHero oodiero odpaszoBanus (OI'OC
COO), ®enepanpHOi 00pa3oBaTENbHON MPOrpaMMbl cpeaHero oomiero oopazosanus (OOI1 COO), denepanbHOi padoueit
mporpamMMel 1o yuebHomy mpeamery «DPusnka» (OPIl «Dusmkay), a Takke OpHEHTHPOBaHA Ha IIENIEBbIE MPHOPUTETHI,
chopMyMpoBaHHbIC B (heiepalibHOM paboueli mporpaMMe BOCIIUTAHUS.

OBIIASA XAPAKTEPUCTUKA YYEBHOI'O IPEJIMETA «®U3UKA»
®dusnka Kak Hayka o0 Hauboiee OOLIMX 3aKOHAX MPHUPOJBI, BEICTYMAs B KauecTBE Y4eOHOTro IpeAMeTa B ILIKOJIE,
BHOCUT CYILECTBEHHBIH BKJaJ B CHCTeMy 3HaHMi 00 oxpyxkatomeMm wmupe. LkonpHBIH Kypc OHU3MKH —
CHCTEMOOOPAa3yIOIINH sl €CTECTBEHHO-HAYyYHBIX YU€OHBIX IPEAMETOB, IIOCKOIBbKY (PH3MYEeCKHe 3aKOHBI JIEKAT B OCHOBE
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NPOIIECCOB W SIBJIICHUH, U3y4aeMbIX XMMUEH, Ouonorueii, pusmdeckoii reorpadueil u acrpoHomueil. Vcrnonb3oBanue u
aKTHBHOE MPHMEHEHNE (HU3MYECKUX 3HAHWH ONpeaessieT XapakTep U pa3BUTHE Pa3HOOOpa3HBIX TEXHOJIOTHH B chepe
OHCPIrC€TUKHU, TPAaHCIIOPTA, OCBOCHUA KOCMOCA, IMOJYUYCHHSA HOBBLIX MAaTCpHaIOB C 3aJaHHBIMU CBOMCTBAMH U Apyrux.
WzyueHre Qu3uKu BHOCUT OCHOBHOHM BKJIAJ B (JOPMHPOBAHHE €CTECTBEHHO-HAYYHON KAPTHHBI MUpPA O0YYaroIIuXcCs, B
(hopMupoBaHUE YMEHHUI MPUMEHSATh HAYYHBIH METO/I TO3HAHUS MTPH BBITIOJTHEHUY UMH YYeOHBIX UCCIICIOBAHUN.

B ocHoBy kypca (m3uKu Ui YpOBHS CpEQHEro OOmero oOpa3oBaHMs IOJIOKEH P UICH, KOTOPBIE MOXKHO
paccMarpuBaTh KakK MPUHITUITBI €T0 IIOCTPOCHUSI.

Hoes yenocmrnocmu. B COOTBETCTBHHU C HEW KypC SBISAETCS JIOTUYECKH 3aBEPIIEHHBIM, OH COACPKHUT MaTEpPHall U3
BCEX pazfenoB (PU3UKH, BKIIOYAET KaK BOMPOCH KJIACCHYECKOM, TaK U COBPEMEHHOM (DU3UKH.

Hoes cenepanusayuu. B coOTBeTCTBHH ¢ Hel MaTepual Kypca (U3MKK OObeAMHEH BOKPYT (PH3MUYECKHX TEOPHIA.
Benymum B kypce siBiisieTcst popMUpPOBaHKE MTPECTABICHUH O CTPYKTYPHBIX YPOBHSIX MaTEPUH, BEIIECTBE U TIOJIE.

Hoes eymanumapuzayuu. EE peanusanus mnpenmnoiaraet UCIoiIb30BaHNE TYMaHUTAPHOTO MOTEHIHANA (PU3NIECKON
HayKH, OCMBICTICHHE CBSI3U Pa3BUTHsI (U3UKH C pA3BUTHEM OOIIECTBA, a TAKXKE C MUPOBO33PEHUECKUMHU, HPAaBCTBEHHBIMU
1 DKOJIOTUIECKUMH TTPOOIEMaMH.

Hoes npuxnaonoii Hanpasiennocmu. Kypce pus3uku npeamnonaraet 3HaKOMCTBO € IIAPOKAM KPYTOM TEXHHYECKUX U
TEXHOJIOTHYECKUX MPHUIIOKEHUH U3YUCHHBIX TEOPUU U 3aKOHOB.

Hoes sxonoeuzayuu peann3yercs MOCPEACTBOM BBEICHUS DIIEMEHTOB COJICPKAHUS, MOCBAIIEHHBIX IKOJIOTHISCKUM
po0iieMaM COBPEMEHHOCTH, KOTOPBIE CBSI3aHBI C PAa3BUTHEM TEXHHUKH W TEXHOJOTHHA, a Takke 0O0CYXIeHHS TpodiIemM
PaIMOHABHOTO TIPUPOIOTIONB30BAHMS M DKOJIOTHIECKON 0€30MacHOCTH.

CTepKHEBBIMH DJIEMEHTAMH Kypca (PH3WKH Ha YPOBHE CPEIHETo OOIero oOpa3oBaHUS SIBIIOTCS (PH3NICCKUE
TeopuH (GopMUPOBAHKE TIPEICTABICHUH O CTPYKTYPE MOCTPOCHUS PU3NICCKON TEOpHH, poSid PyHIaMEHTATHHBIX 3aKOHOB
Y IPUHIUIIOB B COBPEMEHHBIX ITPEACTABIICHUAX O ITPUPOAC, TPaHULaX IPUMEHUMOCTHU TeOpI/II‘/’I, JUIA OITMCAaHUsI €ECTECTBECHHO-
HayYHBIX SBJICHUHN U MPOIIECCOB).

CHcTeMHO-IeATEeIPHOCTHBI TIOJX0A B Kypce (U3UKM peaTu3yercs MpexAe BCEero 3a CUY€T OpraHu3aliu
AKCIIEPUMEHTANBHOM JeATeNbHOCTH 00yJaromuxcs. /s 6a30Boro ypoBHs Kypca QU3UKH — 3TO UCTIOJIH30BAHUE CHCTEMBI
(hpOHTATBEHBIX KPATKOBPEMEHHBIX SKCIIEPUMEHTOB U JJa00PaTOPHBIX PaboT, KOTOPEIE B IMporpamMMe Mo (hH3UKe 00beTMHEHBI
B OOIMII CIUCOK YYCHHYECKHX IPAKTHICCKUX pPabOT. BhimeneHue B yKa3zaHHOM TiepedHe JabopaTopHBIX pador,
MIPOBOAMMBIX JJISI KOHTPOJISI W OILEHKH, OCYIIECTBISIETCS yYaCTHHKaMH 00pa3oBaTeIbHOTO TIPOIecca HCXOIT W3
ocoOeHHOCTeH MIaHUPOBaHHS U OCHaIIeHUs KaOuHera (usuku. [Ipu 3ToM obecrnieunBaeTcsl oByaieHue 00yJaroIUMHCS
YMEHHSIMH TIPOBOJIUTH KOCBEHHBIE N3MEPEHUS, UCCIIEIOBAHNS 3aBUCUMOCTEH (PU3MUECKUX BETHYUH U TIOCTAHOBKY OIBITOB
T10 TIPOBEPKE MPEUIOKEHHBIX TUIIOTE3.

Bonpioe BHIMaHWE yAENSETCS PEUICHWIO PAcYETHBIX M Ka4eCTBEHHBIX 3amad. [Ipm aTom i pacd€THBIX 3a1ad
MIPHOPHUTETOM SIBIISTFOTCA 33/1a49H C SBHO 3aJaHHON (YM3MYECKOW MOEIBIO, TO3BOJIIONINE IPUMEHITh N3yIEHHBIEC 3aKOHbI
Y 3aKOHOMEPHOCTH KaK M3 OJHOTO pasfiella Kypca, Tak U MHTErpHpYs 3HAHUS M3 pa3HbIX pasfenoB. J[s KauecTBEHHBIX
3aJ1a4 TIPUOPUTETOM SIBJISIOTCS 3aJlaHHs Ha OOBSICHEHHE MPOTEKaHUs (PU3UYECKUX SIBICHUH U MPOIECCOB B OKpY Katomei
JKU3HU, TpeOytoIIne BbIOOpa (hU3NUECKON MOJICIIHN JIJIsl CUTYallMK [TPAKTHUKO-OPUECHTHPOBAHHOTO XapaKTepa.

B cootBerctBuu ¢ TpeboBanusmu @I'OC COO k MaTepHalibHO-TEXHUYSCKOMY 00ECIICUCHUI0 YUeOHOro mpoiecca
0a30BBIN YPOBEHB Kypca (PM3UKH Ha YPOBHE CPEAHETO OOIIETO 00pa30oBaHUs JODKEH U3YIaThCs B YCIOBUAX IMPEAMETHOTO
KaOuHeTa (M3WKH WU B YCIOBUSAX MHTETPUPOBAHHOTO KaOMHETa MPEIMETOB €CTECTBEHHO-HAYYHOTO IUKiIa. B xabunere
(u3uKU TOKHO OBITH HEOOXOAMMOE JTabOpaTOpHOE 000PYI0BAHKE JIJIsI BBIMOJIHEHHS YKa3aHHBIX B pOrpamMMe 110 pusnke
YUECHHUYECKHX MPAKTHICCKUX PaboT M JEeMOHCTPAIHOHHOE 000pYyIOBaHHE.

JleMoHCTpalmoHHoOe 000py0BaHue (POPMUPYETCSI B COOTBETCTBUHU C IPUHITUIIOM MUHUMAJILHOM JIOCTATOYHOCTH U
O6CCHG‘II/IBaeT MOCTAaHOBKY ICPCUYHMCIICHHBIX B IIporpamMme Ii0 q)I/I3I/IKe KIIFOYEBbIX IICMOHCTpaIII/Iﬁ I UCCJICJOBaHUA
HU3y4aCMbIX SIBJICHUHN B IMpouccCCoOB, SMIIMPUICCKUX U q)YHILaMeHTaIH)HI)IX 3aKOHOB, UX TCXHHYCCKUX HpHMeHCHHfI.

JlaGopaTopHoe 000pymOBaHWE IS YUCHHYECKHX MPAKTHUCCKUX paboT ¢GopMupyeTcs B BHIE TEMATHUCCKHX
KOMIUIEKTOB M OO€ECIIEUMBaEeTCs B pacqéTe OOHOI'0 KOMIIJICKTa Ha ABYX 06y11a}0n11/1x051. TemaTtnueckre KOMIIIEKTHI
n1abopaTopHOro 000pYAOBAaHHS JOJKHBI OBITH MOCTPOSHBI HA KOMIUIEKCHOM HCIIOJIB30BAHUH aHAIOTOBBIX M LU(PPOBBIX
puOOpPOB, a TAKIKE KOMIIBIOTEPHBIX U3MEPUTENBHBIX CUCTEM B BHJIE LU(PPOBBIX J1a00PATOPHIA.

HEJN U3YYEHUS YYEBHOI'O IPEIMETA «®U3UKA»

OCHOBHBIMH LIETSIMH U3Y4eHUS (PU3UKH B 00IIeM 00pa30BaHMH SBISIOTCS:
e (QopMupoBaHME HHTEpeca U CTpPEeMJICHUs OOydyaromuXcsi K HayyHOMY H3Y4YEHUIO IPUPOJIBI, Pa3BUTHE HX
MHTEJUIEKTYAJIbHBIX U TBOPYECKUX CIIOCOOHOCTEH;



® pa3BUTHE TPEACTABICHUA O HAyYHOM METOJIe MO3HAHUSA M (OPMUPOBAHHE HCCICIOBATEIBCKOTO OTHOIICHUS K
OKPYIKAFOIIUM SIBIICHUSIM;
e (opMHUpOBaHHE HAYYHOTO MUPOBO33PEHHS KaK PE3yJIbTaTa H3yUCHUSI OCHOB CTPOCHUS MATEPUU U GYHIAAMEHTATBHBIX
3aKOHOB (hU3UKH;
e (opmupoBaHue yMEHUIT OOBSCHSTH SBJICHUS C UCIIOJIb30BaHHEM (PU3MUCCKUX 3HAHUI U HAYYHBIX JOKAa3aTelIbCTB;
e (QopMupoBaHHE NPEACTABICHUN O POJTU (PU3KKHU ATl pa3BUTHS APYTHX €CTECTBEHHBIX HAYK, TEXHUKH U TEXHOJIOTHH.
JocTmxeHnne 3THX 1eneil odecrneunBaeTcs pelieHreM cIeIyIoNX 3afad B Ipolecce u3y4eHus Kypca (GU3UKU Ha
YPOBHE CpeIHEro o0Iero 00pa3oBaHus:
® MpHOOpETeHUE CHCTEMbI 3HAHUH 00 O0IIMX (PU3MUECKIX 3aKOHOMEPHOCTSIX, 3aKOHAX, TEOPHSIX, BKIIOYAsi MEXaHHKY,
MOJIEKYJISIPHYIO (DU3UKY, SIEKTPOJUHAMHUKY, KBAHTOBYIO (PU3UKY U 3JIEMEHTHI aCTPO(PHU3HKH;
e (opMupoBaHHE YMEHHI PUMCHSATH TEOPETUUCCKUE 3HAHUS JJIsI OOBSICHEHUS (PU3MIESCKUX SBICHUHN B MIPUPOJIC U JIISI
TPUHSATHS TPAKTHIECKUX PEIICHUH B TIOBCEIHEBHOM KU3HHU;
®  OCBOGHHE CIIOCOOOB PELICHUS pa3IMYHbIX 33134 C SIBHO 33AaHHON (H3MUYECKON MOAENIbI0, 3374, OIpa3yMEBalOLINX
CaMOCTOSTEIbHOE CO3aHne (PU3NUECKON MOAECIH, aleKBaTHOM YCIOBUSM 3a/1a4H;
e MoHMMaHKHe (U3UIECKUX OCHOB U MPHHIUIIOB JICHCTBUS TEXHUIECKUX YCTPOMCTB M TEXHOIOTUYECKUX MPOIIECCOB, HX
BIIMSIHUSI HA OKPYKAIOIIYIO CPEAY;
® OBJIAJICHHE METOJAMH CaMOCTOSITEIIBHOTO TUIAHMPOBAaHUS W TPOBEJCHUS (PU3MUYECKUX JKCIEPUMEHTOB, aHalIM3a U
WHTEPIIpETAUN HHPOPMAINH, ONIPEACIICHHUS JIOCTOBEPHOCTH TIOIYYEHHOTO Pe3yiIbTaTa;
®  CO3JIaHUE YCIIOBUU AJI Pa3BUTHS YMEHUI IPOEKTHO-UCCIEI0BATENBCKOM, TBOPUECKOU NEATENbHOCTH.

MECTO YYEBHOT O IIPEJIIMETA «®U3UKA» B YYEBHOM IIJIAHE

Ha nzyuenne usuku (0a30BbIi YPOBEHb) Ha YPOBHE cpellHero o0iero oopazoBanus oroautcs 136 gacos: B 10
kiacce — 68 gacoB (2 gaca B Heneno), B 11 ximacce — 68 gacoB (2 yaca B HEIEIIO).

[Ipennaraemelii B mporpamMme 1O (u3MKe TmepeveHb Ja0OpaTOPHBIX W MNPaKTHYECKUX paboT sBIsETCS
PEKOMEH/IOBaHHBIM, YYUTENb JIeNaeT BHIOOP MpOBEAeHUsI Ja00paTopHBIX paboT M OMBITOB C YYETOM HMHAMBHUIYAIbHBIX
0COOCHHOCTEW 00yJarOIIHXCSl.

COJAEP)KAHHUE YYEBHOI'O IPEJIMETA «®U3UKA»
10 KJIACC

Pa3nen 1. ®u3uka 1 MeTOAbI HAYYHOTO MO3HAHMSA

®usuka — Hayka o npupoje. HayuHnble MeTOAbI TO3HAHUS OKPYXKaloUlero Mupa. Ponb skcriepuMeHTa u TeOpuu B mpolecce
MO3HAHUS [IPUPOJIBL. DKCIIEPUMEHT B (PU3UKE.

MogenupoBanue QU3MYECKUX SBIEHHH W TpoueccoB. Hayunble rumnore3sl. Ou3myeckue 3aKOHBI M TEOPHH. | paHUIBI
MPUMEHUMOCTH (PU3MYECKUX 3aKOHOB. [[pHHIINT COOTBETCTBUSL.

Posib 1 MecTo Qu3uku B OPMUPOBAHUH COBPEMEHHON HAYYHON KapTUHBI MUPA, B IPAKTUYCCKOHN JCATEIHBHOCTH JFOICH.
Jemoncmpayuu

AHanorosele ¥ MUPPOBLIC U3MEPUTEIHHBIE TPUOOPHI, KOMITLIOTEPHBIEC TATUHKH.

Pazpnen 2. Mexanuka

Tema 1. Kunemamuka

Mexanunueckoe aBrkeHue. OTHOCUTENBHOCTh MEXaHUUECKOro IBMKeHus. Cuctema oTcuéra. Tpaekropusi.

[Tepemernienue, CKOPOCTh (CpeaHsisi CKOPOCTh, MTHOBEHHAsI CKOPOCTh) U YCKOPEHHE MAaTEpUabHOM TOUKH, UX MPOCKIUU Ha
ocH cucteMbl KoopauHaT. CloXeHUE nepeMelIeHU U CI0KEHUE CKOPOCTEH.

PaBHOMepHOE 1 PaBHOYCKOPEHHOE MPSMONIMHEIHOE ABIKeHue. ['padku 3aBUCUMOCTH KOOPAWHAT, CKOPOCTH, YCKOPEHUS,
MIyTH U MIEpEMEIICHUS MaTepUaIbHON TOUKU OT BPEMEHHU.

CBo0OoHOE TajieHne. Y CKopeHue CBOOOTHOTO TaICHUSI.

KpuBonuneitHoe nBuxeHue. [[BHykeHHME MaTEpUaTbHOM TOYKM MO OKPY>KHOCTH C IOCTOSHHOH MO MOAYJIK CKOPOCTBIO.
YrioBasi CKOpOCTh, TUHEWHAs ckopocTh. [lepron u gacTora obparienus. LleHTpocTpeMuTenbHOE YCKOPEHHeE.

TexHuueckue ycTporucTBa U MPaKTUUECKOE MPUMEHEHUE: CIUOMETP, ABMKEHUE CHAPSAOB, LICTIHbIE U PEMEHHBIC MTEpeIayn.
Jlemoncmpayuu

Mopenb cucTeMbl OTCUETA, WILTIOCTPALUS KHHEMATUYECKUX XapaKTEPUCTUK JBUKEHUSL.

[IpeobpazoBaHue IBMKEHUN C HCIIOIF30BAHMUEM MPOCTHIX MEXaHU3MOB.

[Tanenue Ten B BO3yX€E U B pa3peXEHHOM IIPOCTPAHCTBE.

Habmronenne nemkenns Tena, OpOIIEHHOTO MO/ YTIOM K TOPU30HTY U TOPU30HTAIBHO.
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W3mepenne yckopeHHst CBOOOHOTO MaeHUS.

HanpaeneHue ckopocTH Mpu IBUKEHUHU IO OKPY>KHOCTH.

Yuenuueckuii sxcnepumenm, rabopamopruvie pabomol

N3ydeHne HepaBHOMEPHOTO ABMKEHUS C LIEbIO ONPEAEICHNSI MTHOBEHHON CKOPOCTH.

HccnenoBanne COOTHOIIEHUST MEXY NMyTSIMH, IPOHAEHHBIMU TEJIOM 3a MOCJIEJOBATENbHbBIE pAaBHBIE IPOMEKYTKH BPEMEHHU
MIpU PaBHOYCKOPEHHOM ABUKEHUH C HAYaIbHOU CKOPOCTHIO, PABHOM HYJIIO.

W3yuenue nBM>KEeHUS MIAPUKA B BA3KOH KUIKOCTH.

Wzydenune nBmkeHMs Te1a, OPOMIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

[Tpuauun otnocurensHocTH ['anunes. [lepolii 3akoH HetoToHa. THEpLManbHble CUCTEMBI OTCUETA.

Macca tena. Cuina. [Ipunnun cynepno3unuu cui. Bropoit 3akon Hetotona nis matepuansHoii Touku. TpeTtuii 3akoH HeroToHa
IUISL MATEpUATIbHBIX TOYEK.

3akoH BceMupHoro tarorenust. Cuina tsixectu. [lepBast kocMuueckast CKOPOCTb.

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

Tpenune. Bunsr Tpenus (mokost, ckoibxkeHus, kadeHus). Cuna tperns. Cyxoe Tpenue. Cuina TpeHUS CKOJBKEHHUS W CHIIa
Tpenus nokod. Kosduurent tpenus. Cuiia CONpOTUBICHUS NIPH ABWKCHUH TEJa B )KUAKOCTH WIIU rase.

[loctynarensHOE U BpaliaTenbHOE IBHKEHHE a0COITIOTHO TBEPAOTO Tela.

MOMEHT CUJIbI OTHOCUTENBHO OcU BpalieHus. [Inedo cunibl. YcinoBus paBHOBECHUS TBEPAOIO TENIA.

TexHuuecKre ycTpoUCTBa U MPaKTUUECKOE MPUMEHEHUE: MOAIIUITHUKH, JBUKEHUE UCKYCCTBEHHBIX CITyTHUKOB.
Jlemoncmpayuu

SIBrieHrEe MHEPIUY.

CpaBHEHHE Macc B3aUMOJICHCTBYIONIUX TEJl.

Bropoii 3akon HeroToHa.

Nsmepenue cui.

CroxeHue CHIL

3aBUCHMOCTH CHJIBI YIIPYTOCTH OT IeopMaIti.

HesecomocTs. Bec Tena npu yckopeHHOM MOABEME U TaJICHUH.

CpaBHEHHE CHIJT TPEHHS TTOKOS, KAYSHHS U CKOJIBKECHUS.

VYcnoBus paBHOBecHs TBEPAOTo Tena. Bubl paBHOBecHS.

Yuenuyeckuii sxcnepumenm, nabopamopHule pabomol

Wzydenne nmkeHNs Opycka M0 HAKJIOHHOW TIOCKOCTH.

HccnenoBanne 3aBUCUMOCTH CHJI YIIPYTOCTH, BOHUKAIONINX B TIPYKWHE M PE3NHOBOM 00pasiie, OT uX AeQopMannu.
HccnenoBanue ycinoBUi paBHOBECUS TBEPAOIO TENA, UMEIOLIETO OCh BPAILICHHUS.

Tema 3. 3aKonsl cOXpanenus 6 mexanuke

Nmnynsc MaTepranbHON TOYKH (Tea), CUCTEMbI MaTepHaIbHBIX ToUeK. VIMITyIbC CHITBI 1 M3MEHEHHUE UMITYJIbca Tela. 3aKoH
COXpaHEHUs UMITyJbca. PeakTHBHOE IBHKEHHE.

Pa6ora cunbl. MOITHOCTE CHJIBI.

Kunernueckas sHeprus MaTepruaabHON TOUKH. Teopema 00 H3MEHEHNH KHHETHYECKOH YHEPTHH.

[MorennmaneHas sHeprus. [loTeHnmansHas 3HEprust ynpyro neGopMUpOBaHHOW MPYXHUHBL [loTeHIMaIbHAsS SHEPIUs Tena
BOJIM3H MMOBEPXHOCTH 3EMIIH.

[MoTeHnuanbHple © HEMOTEHIUANBHBIE CHITBL. CBS3b pabOThl HEMMOTEHIIMANBHBIX CHII C H3MEHEHHEM MEXaHHMYECKOH SHEPTUU
CHUCTEMBI TeJl. 3aKOH COXpaHEHUSI MEXaHU4ECKOM 3HEepruu.

VYipyrue u Heynpyrue CTOJIKHOBEHHS.

TexHuueckre yCTpoHUCTBa U MIPAKTUYECKOE IPUMEHEHUE: BOAOMET, KONED, IPYKUHHBINA ITACTOJIET, ABUKECHUE PAKET.
Jlemoncmpayuu

3aKOH COXpaHEHUS UMITYJIbCA.

PeaxkTuBHOE NBUKEHHE.

[lepexon NoTeHIMATBHON SHEPTUN B KWHETHUYECKYIO U 00OpaTHO.

Yuenuueckuii sxcnepumenm, rabopamopruvie pabomol

N3zyuenne abCOMIOTHO HEYNIPYTOro yapa ¢ MOMOIIBIO IBYX OAMHAKOBBIX HUTSHBIX MasTHUKOB.

HccnenoBanue cBsA3u pabOTHI CHIIBI ¢ H3MEHEHHEM MEXaHUYECKOW SHEPIUH TeNa Ha IPHUMEPE PaCTSKEHUS! PE3HHOBOTO KIyTa.
Pa3nen 3. MoJekyasipHas ¢pu3uKa U TEPMOAUHAMHUKA

Tema 1. OcHogvl MONEKYAAPHO-KUHEMUUECKOU meopuu

OCHOBHBIE TOJIOKEHHUS MOJIEKYJISPHO-KHHETUYECKOW TEOPUHM M HMX OMNBITHOE O0OCHOBaHHME. BpoyHOBCkOe IBM)KEHHE.
Juddysus. Xapakrep ABMKECHUSA 1 B3aUMOJISHCTBUS YacTUI] BellecTBa. MoJeny CTPOCHUS ra3oB, )KUAKOCTEH U TBEPIBIX TeJ



1 00BSICHEHUE CBOMCTB BEIIIECTBA HA OCHOBE 3TUX Mojenel. Macca u pasmepsl Mosiekyi. KonmndaecTBo Bemecta. [locrossaHas
Asorazpo.

Tennosoe paBHoBecue. Temmeparypa u e€ usmepenue. lllkana remneparyp Llenscus.

Mogens uaeanbHOTo rasa. OCHOBHOE YypaBHEHHE MOJEKYISAPHO-KMHETHUECKOW TEOpWH HIeajJbHOro rasza. AOcomroTHas
TeMIepaTypa Kak Mepa cpeHEHl KWHETHUECKON 3HEPTUHU TEIUIOBOTO ABHXKEHUs JacTull raza. lllkana temnepatyp KenbBuna.
l"a3oBbie 3akoHBI. YpaBHeHUEe MeHneneeBa—Kaneiipona. 3akon JansTona. M3omponeccsl B UACAIBHOM Ira3e ¢ MOCTOSHHBIM
KOJIMYECTBOM BeliecTa. [ paduueckoe mpecTaBiieHue H30MPOIECCOB: U30TepMa, H30X0pa, n300apa.

TexHUYecKue yCTPONWCTBA U MPAKTHIECKOE IPIMEHEHNE: TEPMOMETp, OapoMeTp.

Jlemoncmpayuu

OnbITHI, JOKA3bIBAIOIINE JUCKPETHOE CTPOCHHE BEIIECTBa, (OTOrpadiu MOJIEKYJ OPraHUYECKUX COSANHEHUH.

OnbITe! 10 UG Y31 KUAKOCTEH U ra30B.

Moienb OpOYHOBCKOTO JTBHIKECHUSI.

Mopens onbita lTepHa.

OnBbITHL, JOKAa3bIBAIOIIUE CYIECTBOBAHUE MEXMOJIEKYJISIPHOTO B3aUMOICUCTBHUSI.

Mopaenb, WLTIOCTPUPYIOLIAs IPUPOAY JaBJICHUS ra3a Ha CTEHKH COCY/Ia.

OnBITH], WITIOCTPUPYIOILUE YPABHEHNE COCTOSHUSA UI€ATBHOIO ra3a, H30MPOLECCHI.

Yuenuyeckuii sxcnepumenm, nabopamopHule pabomol

OmnpeneneHne Macchl BO3AyXa B KJIACCHOM KOMHATe Ha OCHOBE M3MEpEeHHH 00bhEMa KOMHATHI, AAaBIECHUS M TeMIIEPATypPhl
BO3/lyXa B HEW.

HccnenoBanue 3aBUCUMOCTH MEKIY IMapaMeTPaMK COCTOSIHUS pa3pexXEHHOro rasa.

Tema 2. Ocrogbl mepmoOuHAMUKU

TepMonrHamuveckas cuctemMa. BHyTpeHH:S SHEprusl TePMOINHAMHIYECKON CHCTEMBI U cTIoco0b! e€ m3menenns. Konmngaectso
TEIUIOTHl U paboTa. BHyTpeHHss SHeprus OIMHOATOMHOI'O WIICANBHOTO ra3a. Buiwl Terionepenadu: TErIONpPOBOIHOCTD,
KOHBEKIUS, U3yueHue. Y IeJbHas TEINOEMKOCTh BellecTBa. KonuuecTBoO TEmIOTHI MPH TEIJIoNepeaaye.

[lonsatue 06 ammabatHOM mpouecce. llepBriii 3akoH TepMoauHaMuKH. lIpuMeHEHHE MEPBOrO 3aKOHA TEPMOJMHAMUKU K
n3orporneccam. I'padudeckast mHTEpIIpeTaus padOTHI rasa.

Bropoii 3akoH TepMoanHaMHKH. HeoOpaTHMOCTE TTPOIIECCOB B IPUPOJIE.

TermoBsle MamuHbl. [IpUHIWTBEI AEHCTBUS TEIUIOBBIX MammuH. lIpeoOpa3oBaHus DJHEPrUM B TEIUIOBBIX MAalllWHAX.
Koadduipent mosesHoro melcTBus TerioBoid Marmmubl, Ilukn KapHo u ero ko3h@UIMEHT M0Je3HOro ACHCTBUA.
DKOJIOTHYeCcKre POOIEMBbI TETNIOIHEPTETHKH.

TexHUYecKre yCTPOWCTBA M MPAKTUYECKOE NPUMEHEHHE: JBHTaTellb BHYTPEHHETO CrOpaHMs, OBITOBOM XOJOIMIBHUK,
KOHJULMOHED.

Jlemoncmpayuu

W3meHenne BHYTpEHHEH >HEPTHH Tella TPU COBEPIICHHWH PAa0OTHI: BBUIET MPOOKH M3 OYTBUIKH IOJ JEHCTBHEM CXKATOTO
BO3/yXa, HarpeBaHue 3¢upa B JaTyHHOH TpyOKe MyTEM TpeHHs (BUACOJEMOHCTPAIIH).

W3menenune BHyTpeHHEH 3HEpruu (TeMIepaTypsl) TeJa pH Terionepeaaye.

OnbIT M0 aAnadaTHOMY PACHIMPEHUIO BO3AYyXa (OMBIT C BO3LYIIHBIM OTHUBOM).

Mopenu mapoBoi TypOHWHBI, TBUTATENS] BHYTPEHHETO CTOPAHMSI, PEaKTHBHOTO JIBUTATEIIsI.

Yuenuueckuii sxcnepumenm, nabopamopnule pabomol

N3mepeHne yaenbHOR TEMI0EMKOCTH.

Tema 3. Aecpecamuvie cocmoanusa eewjecmea. Dazoewvle nepexoonl

[MapooOpazoBanne u KoHaeHcanus. McmapeHue W KumeHue. AOCONIOTHAsE M OTHOCHTENBHAS BJIAXKHOCTH BO3yXa.
Hacerenssiii nap. Y aenbHas TeIuioTa napoodpa3oBaHus. 3aBUCMOCTh TEMIIEPaTypbl KUIIEHHS OT IaBJICHUSL.

Teépaoe Teno. Kpucrannnyeckue n amopdHsie Tena. AHU30TPOIHUS CBOUCTB KpHCTaILIOB. JKuakue KkpucTtauisl. CoBpeMeHHBIE
Matepuansl. [InaBnenne u kpucTasumM3anus. Y ieiabHas TeruioTa riasneHus. Cyomumarus.

YpaBHeHHE TEIUIOBOTO OasiaHca.

TexHudeckue ycTpoicTBa U MPaKTUYECKOe MPUMEHEHHE: TUTPOMETP U MICUXPOMETP, KAJIOPUMETP, TEXHOJIOTHH MOTyUEHUS
COBPEMEHHBIX MaTepHajoB, B TOM YHCJIe HAHOMATEPHUAJIOB, U HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBolicTBa HACHIILIEHHBIX MapOB.

Kunenune npu NOHMXEHHOM JaBJIECHUU.

Crioco0bl U3MEPEHHUS BIKHOCTH.

Habxnronenue HarpeBaHusl U TUIABJICHHUS KPHCTAIUTMYECKOTO BELIECTRA.

JeMoHCTpalus KpUucTaljioB.

Yuenuueckuii sxcnepumenm, rabopamopruvie pabomol



I/I3MepeHHe OTHOCUTEIHLHOMN BIaKHOCTH BO3ayXa.

Paznen 4. dnekTponnHaMuka

Tema 1. Inekmpocmamuxa

OnexTpu3auusa Tel. OJNEeKTpudeckuid 3apsa. JlBa Buaa 3JEKTpUYECKHX 3apaaoB. [IpOBOAHMKH, MAMANEKTPUKHA U
MOJIYTIPOBOJHUKH. 3aKOH COXPAHEHUS JIIEKTPHUECKOTO 3apsaja.

BsaumopeiictBue 3apsnoB. 3akoH Kynona. TodeuHslli anekTpuueckuil 3apan. OiekTpuueckoe mnose. HampskéHHoOCThb
ANEKTPUIECKOTO oISl [IpHHIATT CYTIepo3nuIny SJIeKTpUIeCcKIX Nojei. JIMHNN HanpsHKEHHOCTH AIIEKTPUYECKOTO TTOJIS.
Pabora cun oanexrtpocratmueckoro mons. Ilorenmuman. PasHocTe mnoTeHnuanoB. IIpoBOAHMKM W AMANEKTPUKH B
JIEKTPOCTATHUECKOM Mone. J{uanekTpuieckas MpoHUI[aeMOCTb.

OnekrpoémkocTs. KonneHcatop. D1eKTpo€MKOCTh TIOCKOTO KOHAEHCATOpa. DHEPTUs 3apsHKEHHOT0 KOHAECHCATOopa.
TexHUYECKHEe YCTPOWCTBA M MPAKTHYECKOE IMPUMEHEHHE: 3IIEKTPOCKOI, JJIEKTPOMETp, JIIEKTPOCTATHUYECKas 3alllHTa,
3a3eMIIeHHE JIEKTPOIPUOOPOB, KOHIEHCATOP, KOMMMPOBAILHBIN amiapaT, CTPYHHBIN PUHTEP.

Lemoncmpayuu

Y CTpoHCTBO U MPUHIIUI ACHCTBUSI DJIEKTPOMETPA.

B3anmogeiicTBHe Ha3EKTPU30BaHHBIX TEI.

DIEKTPUUYECKOE TTOJIE 3aPSHKEHHBIX TEI.

[IpoBOIHUKH B AIIEKTPOCTATHUECKOM IIOJIE.

DneKTpocTaTudecKas 3amuTa.

JMDIeKTPUKH B 3JIEKTPOCTATUIECKOM TIOJIE.

3aBHUCHMOCTB AJIEKTPOEMKOCTH TUIOCKOTO KOHAEHCATOPA OT TUIOIIAAN TUTACTHH, PACCTOSHUS MEKAY HIMHU B IUAIEKTPUIECKON
MIPOHUIIAEMOCTH.

DHeprus 3apspKeHHOTO KOHIGHCATOPA.

Yuenuyeckuii sxcnepumenm, nabopamopHule pabomol

Nzmepenne 3meKTpoEMKOCTH KOHICHCATOPA.

Tema 2. Ilocmosannusiit 31ekmpuyeckuii mok. Toku 6 paznuunslx cpeoax

DIIEKTPUIECKUN TOK. Y CIIOBHUS CYIIECTBOBAHUS IEKTPHIECKOro Toka. Mictounnkn Toka. Criia Toka. [1oCTOSTHHBIN TOK.
Hampsixenue. 3akon Oma aJ1s1 y9acTKa IeTH.

DNEKTPUYECKOE COMPOTUBIICHHUE. YIEIHHOE COMPOTHBIEHHE BemiecTBa. llocieoBarenbHOe, MapauieabHOe, CMEUIaHHOE
COETMHEHHE TTPOBOIHUKOB.

Pabora snexrpuueckoro Toka. 3axoH Jlxoymnsa—Jlenma. MOMIHOCTD AIEKTPUIECKOTO TOKA.

DIIEKTPOABIKYIIAs CUja W BHYTPEHHEE COMNPOTHUBJICHHE HWCTOYHWKA TokKa. 3akoH Oma 1y TMONMHOW (3aMKHYTOM)
3eKkTpruueckoi nenu. Koporkoe 3aMbiKkaHueE.

ONEeKTpOHHas TPOBOAMMOCTh TBEPABIX METAIOB. 3aBUCHMOCTH COINPOTHBICHHS METAUIOB OT TEeMIIepaTyphl.
CBepXnpoBOAUMOCTb.

DneKTpuyecKuil ToK B BakyyMe. CBOMCTBA JIEKTPOHHBIX ITYYKOB.

[MonynpoBoguuku. CoOCTBeHHass M TNpPUMECHas TPOBOAMMOCTH  IMONYNpOBONHMKOB. CBoiicTBa  p—N-mepexona.
[omympoBOJHUKOBBIE TIPHOOPEI.

DNEeKTpUUYECKUI TOK B paCTBOPAX M PacCIlIaBax 3JIEKTPOINUTOB. DIEKTPOIUTHIECKAS TUCCOIUAIIHS. DIEKTPOIIN3.
OnekTpuyeckuil ToK B razax. CaMOCTOATENbHBIN U HECAMOCTOATENbHBIN pa3psa. Monnus. [1nazma.

TexHudyeckue yCTpOWCTBa M TPAKTUYECKOE TPUMEHEHHE: aMIepMeTp, BOJIBTMETp, peocTaT, HCTOYHHKH TOKa,
JIIEKTPOHArpEBaTEIbHBIE MPUOOPHL, JJIEKTPOOCBETUTEIbHBIC MPUOOPHI, TEPMOMETP COMPOTHBICHHS, BaKyyMHBIH AHOI,
TEPMHUCTOPHI U POTOPE3UCTOPHI, MOTYIMPOBOJHUKOBBIN 110/, TaJIbBAaHUKA.

Jlemoncmpayuu

W3mMepenne cuibl TOKa M HAITPSKEHUS.

3aBHUCHMOCTH COMPOTHUBIICHUS LIUIMHIPHUECKUX TPOBOJAHUKOB OT JUIMHBI, TUTOIIA M MTOTIEPEUHOT0 CEYeHHS U MaTepHaa.
CMeniaHHOEe COeIMHEHUE TPOBOAHHUKOB.

[Ipsimoe u3MepeHue AMEKTPOABIDKYIIEH cuibl. KopoTkoe 3aMblkaHHe raJbBaHUYECKOIO 3J€MEHTa M OLlEHKa BHYTPEHHETO
COTPOTHBIICHHUSL.

3aBUCHUMOCTb CONPOTHUBIIEHUS METAIJIOB OT TEMIEPATYpPHI.

IIpoBOAMMOCTB 3JIEKTPOIUTOB.

HckpoBoil pa3ps 1 IpOBOAUMOCTD BO31yXa.

OOHOCTOPOHHSS IPOBOIUMOCTh AUOA.

Yuenuueckuii sxcnepumenm, rabopamopmvie pabomol

N3ydeHune cMemaHHOrO COEJUHEHNST PE3UCTOPOB.



I/I3MepeHHe SHGKTPOHBI/DKYIHeﬁ CHJIbI UICTOYHHKA TOKa X €ro BHYTPCHHETO COIIPOTUBJICHUA.

Habmonenue snekrposusa.

MesknpeaMeTHbIE CBSI3H

N3zyuenwne kypca pusnku 6a30Boro ypoBHs B 10 Ki1acce OCYIIECTBIACTCS ¢ YIETOM COIEPIKATENBHBIX MEKITPEAMETHBIX CBI3eH
C KypcaMu MaTEeMaTHKH, OMOJIOTHH, XUMHUH, Teorpadiu U TEXHOJIOTHH.

Medicnpedmemnvle nousimus, CBI3aHHBIC ¢ M3YYCHHEM METOJOB HAYYHOTO MO3HAHUSA: SBJICHUE, HAYYHBIN (aKT, THIIOTE3a,
¢busnueckas BeIMYHHA, 3aKOH, TEOPHs, HAOIIOCHNE, SKCIICPUMEHT, MOJICTUPOBAHUE, MOJICITh, H3MEPEHHE.

Mamemamuka: pelieHHe CHCTEMbl ypaBHEHWi, juHEWHas (yHKIws, mapabona, rumepOosia, WX rpadWKd W CBOWCTBA,
TPUTOHOMETPUYUECKUE QYHKIIMHU: CHHYC, KOCHHYC, TAHTE€HC, KOTAHTEHC, OCHOBHOE TPUTOHOMETPHUECKOE TOKIECTBO, BEKTOPBI
M MX MPOEKIUK HA OCH KOOPUHAT, CII0KEHUE BEKTOPOB.

Buonozus: MexaHuueckoe IBIDKECHWE B JKHBOW mpupoje, TUPPy3us, 0CMOC, TEIMIOOOMEH J>XHUBBIX OPTaHU3MOB (BHUJIBI
TEIUTONEPeIauH, TEIJIOBOEC PABHOBECHE ), JICKTPUUCSCKHE SBICHUS B KHUBOM MPUPOJIC.

Xumusi: TUCKPETHOE CTPOEHHE BEIIECTBA, CTPOCHUE aTOMOB M MOJIEKYJI, MOJIb BEIIIECTBA, MOJIIPHAs MACCa, TETIOBBIE CBOMCTRA
TBEPBIX TEI, XKHUIKOCTEH U Ta30B, SJIEKTPUUCCKHAE CBOWCTBA METAJIIOB, SJIEKTPOIUTHUCCKAS TUCCOIHAIIHS, TaIbBAHUKA.
Teoepaghusi: BIAXHOCTH BO3/IyXa, BETPbI, OAPOMETP, TEPMOMETP.

Texnonoeusi: TPeoOpa3oBaHUE ABWKCHUH C HCMOJIB30BAHHEM MEXAaHHU3MOB, YUET TpEHHS B TEXHHUKE, MOANIMITHUKH,
HCIOJIb30BAHKE 3aKOHA COXPAHCHUS MMITYJbca B TEXHUKE (pakeTa, BOAOMET U JAPYyrHe), JBUraTeib BHYTPEHHETO CrOpPaHus,
napoBasi TypOuHa, ObITOBOM XOJIOMMIBHUK, KOHAUIIMOHEDP, TEXHOJIOTHHU TIOJyYCHUS! COBPEMEHHBIX MAaTEPHAJIOB, B TOM YHCIIE
HAaHOMATEPHUAIIOB, ¥ HAHOTEXHOJIOTHH, 3JICKTPOCTATHYECKAs 3alHTa, 3a3eMJICHHE SJICKTPOIPHOOPOB, KCEPOKC, CTPYHHBIN
HPUHTEP, JJICKTPOHATPEBATEIILHBIC IPUOOPDI, JICKTPOOCBETUTEIbHBIC TPUOOPHI, raIbBAHKUKA.

11 KJIACC

Paznen 4. dinexkrpoamHaMuka

Tema 3. Maznummnoe none. IneKmpomazHumHans WHOYKYUA

[HocTossHHBIE MarHUTHL. B3anMoaeiicTBIE NOCTOSIHHBIX MArHUTOB. MaruutHoe noiie. Bektop MaruutHoi naaykuuu. [IpuHuun
CYNEPIO3ULNHA MATHUTHBIX Mosiel. JIMHUM MarHUTHON MHAYKUUU. KapThHa TMHUNA MarHUTHOW MHIYKUUU IOJIS IOCTOSIHHBIX
MarHuTOB.

MarsuTHoe 1noje NpoBOAHMKA ¢ TOKOM. KapTuHa JMHUN MHIYKIMU MarHUTHOTO IOJIS JUIMHHOTO IPSMOrO IPOBOJHMKA U
3aMKHYTOTO KOJIBIIEBOTO ITPOBOHUKA, KATYIIKU C TOKOM. OnBIT Dpcrena. BzanMoaeiicTBiE PpOBOTHIKOB C TOKOM.

Cuna Ammepa, €€ MOAyJIb U HAalpaBJIEHUE.

Cuna Jlopenta, e€ Moxynb 1 HarpaBieHue. J[BrkeHne 3apsHKeHHOM YacTHIIBl B OTHOPOTHOM MarHUTHOM moiie. Pabora cuitbt
Jlopenna.

SIBneHune »eKTpOMarHuTHOW HHAYKIMH. [10TOK BeKTOpa MarHUTHOW MHIYKIMH. DIEKTPOABIDKYINAS CHIa HHAYKIAN. 3aKOH
3JIEKTPOMArHuTHOM UHAYKIMU Dapajes.

BuxpeBoe snekTpudeckoe moiie. DJICKTPOIBIKYIAS CHIa WHAYKIIMU B TMPOBOJHUKE, IBIKYIIEMCS MOCTYIATEIHHO B
OJTHOPOJTHOM MAarHUTHOM TIOJIE.

ITpaBuno Jlenna.

NHaykTUBHOCTE. SIBNIEHHE CAaMOMHIYKIMH. DJICKTPOABIKYIIAS CHIIA CAMOMH Ty KITHH.

DHeprusi MAarHATHOTO TIOJI KaTYIIKA C TOKOM.

DIIEeKTPOMArHUTHOE TIOJIE.

Texaudeckue ycTpoiicTBa W MPAKTUYECKOE NMPUMEHEHHE: MOCTOSHHBIE MAarHHUTHI, AJIEKTPOMATHHUTHI, JJICKTPOIABUTATEIND,
YCKOPHUTENHN DJIEMEHTAPHBIX YaCTHII, HHAYKIIMNOHHAS [1CYb.

Jlemoncmpayuu

OmnsIT Opcrena.

OTKIIOHEHHUE JIEKTPOHHOTO ITyYKa MATrHUTHBIM TTOJICM.

JIvHUY MHAYKIINE MAarHUTHOTO TIOJIS.

B3aumopneiicTBue 1ByX IPOBOJHHUKOB C TOKOM.

Cuna Amrepa.

HeiictBue cuibl JIopeHa Ha HOHBI JIEKTPOJIUTA.

SBneHue 3MeKTPOMAarHuTHON MHAYKIIUH.

IIpasuio Jlenna.

3aBUCHUMOCTH DIIEKTPOABIDKYIICH CHIIBI HHIYKIIUKA OT CKOPOCTH U3MEHEHUSI MATHUTHOTO TTOTOKA.

SIBiieHre CaMOMHIYKIIHMH.

Yuenuueckuil sxcnepumenm, nabopamopHule pabomol

N3yueHne MarHuTHOTO MOJIS KATYIIKU C TOKOM.



HccnenoBanne AeWCTBUS TOCTOSHHOTO MarHUTa Ha paMKy C TOKOM.

HccnenoBanue siBIEHUS 2JIEKTPOMAarHUTHOM MHAYKLINH.

Pa3nen 5. KoneGanusi u BOJIHBI

Tema 1. Mexanuueckue u 3n1eKmpomazHumHvle Koneoanus

KonebartensHast cucrema. CBoOOIHBIE MeXxaHIUECKHE Konebanus. ['apMonndeckue konebanus. [lepuon, yactora, aMIIIUTyAa
n ¢aza konebanuil. llpyXuHHBIA MasTHHUK. MaremaTHdecKHii MasTHUK. YPpaBHEHHE TapMOHHUYECKUX KOJCOaHH.
[IpeBparienre sHEPrUN MpU TAPMOHUIECKHUX KOJICOAHUSX.

Konebatensubiii KOHTYp. CBOOOMIHBIE SIEKTPOMATHUTHEBIE KOJEOAHUS B HIEALHOM KOJeOaTeNlbHOM KOHType. AHaIorHus
MEXKIY MEXaHUUECKUMH U DIEKTPOMAarHUTHBIMU Konebanusimu. @opmyna TomcoHa. 3aKOH COXpaHEeHHUsI SHEPTUU B UACaTbHOM
KoJIeOaTeIbHOM KOHTYpE.

[lpeacraBnenue o 3aTyxaromuX KojeOaHUsIX. BolHykIeHHbIe MexaHWdyeckue KoneOaHus. Pe3zonanc. BeinyxaeHHbIE
3JIEKTPOMArHUTHBIE KOJIEeOaHusl.

[lepemennsbiit Tok. CuHycOMJANbHBIA MEPEMEHHBIM TOK. MOIIHOCTh NMEPEMEHHOTO TOKA. AMIUIMTYJHOE U JEUCTBYIOLIEE
3HAUEHUE CUJIbI TOKA U HANPSKEHUS.

Tpancpopmarop. IlpomsBomcTBO, mMepemada W TOTpPEOIEHUE DSIEKTPUICCKON SHEPTHH. IKOJOTUYCCKHE PHCKH IIpU
MIPOU3BOACTBE WIEKTpo3HEPTuH. KynbTypa HCIONBb30BaHNS IEKTPOIHEPTHH B ITOBCETHEBHOM XKU3HU.

TexHu4eckne ycTpoicTBa M NPAaKTHYECKOE MPUMEHEHHUE: JIEKTPUUYECKUI 3BOHOK, 'E€HEpaTop NEPEMEHHOr0 TOKA, JIMHUU
3EeKTpoIepeaay.

Llemoncmpayuu

HccnenoBanne mapaMeTpoB KoJedaTenbHOM cucTeMbl (TIPYKUHHBIN FITH MAaTEeMaTHIeCKUN MAasITHHK).

HabGmrogenne 3aTyxaronux KojieOaHui.

HccnenoBanne cBOWCTB BRIHYKIICHHBIX KOJICOaHMIA.

Habmonenne pe3onaHca.

CBOOOIHBIE ANIEKTPOMATrHUTHBIE KOJISOaHMUS.

OcuniorpaMMBbI (3aBUCUMOCTH CHITBI TOKA U HATIPSDKEHUS OT BPEMEHH) JIIIS DIIEKTPOMArHUTHBIX KOJIeOaHui.

Pe3oHaHc npu nocnea0BaTeIbHOM COEAUHEHUH PE3UCTOPA, KATYIIKA HHAYKTUBHOCTH M KOHJEHCATOpA.

Mopaens TUHUM 3JEKTPOIIEPEAAUN.

Yuenuueckuii sxcnepumenm, nabopamopHule pabomol

HccnenoBanne 3aBUCUMOCTH TEPHOJia MaJIbIX KojeOaHuil rpy3a Ha HATH OT JAJUHBI HUTHA U MacChl Tpy3a.

UccnenoBanue nepeMEeHHOr0 TOKA B LIETIH U3 MOCIEAOBATEIBHO COCAMHEHHBIX KOHACHCATOPA, KATYIIKU U PE3UCTOPA.

Tema 2. Mexanuueckue u 371eKMpPOMACHUMHbBIE G0THbL

MexaHn4ecKre BOJHBI, ycIoBHs pactpoctpaneHus. [leproa. CkopocTs pacnpocTpaHeHus U JAiuHa BONHEL [lomepednsie u
MPOAOJIbHBIE BOTHBL. MHTEepdepeHus n Audpakins MEXaHHIeCKUX BOJH.

3Byk. CkopocTh 3ByKa. I poMKOCTh 3ByKa. BricoTa ToHa. TemOp 3ByKa.

ONeKTpOMarHuTHBIE BOJHBI. Y CJIOBHS M3JIY4YEHHs 3JIEKTPOMAarHUTHBIX BOJH. B3anMHuas opuentarus BextopoB E, B, V B
AIIEKTPOMArHUTHON BOJHE. CBOWCTBAa AJIEKTPOMATHUTHBIX BOJIH: OTPa)KEHHUE, MPENOMIICHHE, MOJIpU3anus, Iudpaxius,
uHTepdepentnsi. CKOpoCcTb EKTPOMAarHUTHBIX BOJIH.

[[Ikana 37eKTpOMarHuTHBIX BOJH. [[prMeHeHne 2IeKTPOMarHUTHRIX BOJTH B TEXHHUKE U OBITY.

[TpuHLIMIIBL paInOCBSI3U U TeJeBUACHUS. Pannonokanus.

DNEeKTPOMarHuTHOE 3arps3HEHNE OKPYIKaIOIIe Cpeibl.

TexHudeckre yCTpOHCTBa M INMPaKTHYECKOEe MPHUMEHEHHE: MY3BIKaJbHbIE WHCTPYMEHTHI, YJIbTPa3BYKOBas TUarHOCTHKa B
TEXHUKE W MEIUIIMHE, pajap, paIuolpuéMHHEK, TEIEBU30p, aHTeHHa, Tenedon, CBY-neus.

Jlemoncmpayuu

O0pa3zoBaHue U pacpPOCTPaHEHHUE MTOTIEPEYHBIX U MPOJOIBHBIX BOJH.

KoneGmromeecs Teno Kak HCTOYHUK 3BYKa.

Habxnronenne oTpaxeHUs ¥ IPEIOMIICHHS MEXaHHYESCKUX BOJIH.

Habxronenne unrepdepeHnn u 1uppakiuy MeXaHUUECKUX BOJH.

3BYKOBOI1 pe30oHaHC.

Habronenue cBsi3u rpOMKOCTH 3ByKa M BBICOTHI TOHA C aMIUTUTYIOH U YaCTOTOM KoneOaHui.

HccnenoBanne cBOMCTB 3JIEKTPOMArHUTHBIX BOJIH: OTPaXXCHUE, IPEIOMIICHHE, TOJIsipu3anus, Audpaxkuus, HHTepdepeHIHs.
Tema 3. Onmuxa

I'eomeTrpuueckas ontuka. [IpsMoanHeHOE pacIpOCTpaHEHUE CBETa B OAHOPOAHOM cpene. Jlyu cBera. TouyeuHbIil HCTOUYHUK
CBeTa.

OTtpaxkeHre cBeTa. 3aKOHBI OTpaxkeHUsl cBeTa. [locTpoeHre n300pakeHuil B IJIOCKOM 3epKalie.



[MpenomiieHue cBeTa. 3aKOHBI PEOMIICHHS CBeTa. AOCOIOTHBIH MoKa3aTeib npeaoMieHus. [loHoe BHyTpeHHee OTpaskeHHe.
IIpenenbHbII YyroJl NOJHOTO BHYTPEHHETO OTPAXKEHUSI.

Hucnepcus cBera. CnoxHBIH cocTas Oenoro csera. L{BeT.

Cobupatomme u pacceuBaromye JUH3bL. ToHKas nuH3a. POKyCHOE pacCTOSHHE W ONTHYECKas CHia TOHKOW JIMH3BI
[TocTpoenne n300pakeHUH B COOMpAIOIIMX M paccerBalOUIMX JHH3aX. DopMyna TOHKOW JIMH3BL YBEIWYCHHUE, AaBaeMOe
JIUH30M.

[Ipenenpl npUMEHUMOCTH T€OMETPUYECKON ONITHKHY.

BonnoBas ontuka. MaTepdepenius cBera. KorepeHTHbIE HCTOYHUKH. Y CIIOBUS HAOIOIEHUS MAKCUMYyMOB 1 MUHIMYMOB B
MHTEePPEPEHLMOHHON KapTHHE OT IBYX CHH(a3HBIX KOT€PEHTHBIX HCTOYHHKOB.

Judpakuus cBera. [udpakumoHHas pemérka. YciaoBue HaONMIOACHUS TJABHBIX MAaKCHMYyMOB TMpH  TajJCHUU
MOHOXPOMAaTHYECKOTO CBETa Ha AU(PPAKIIMOHHYIO PEIIETKY.

[Nonspuzanus cBera.

TexHUYECKHE yCTPOWCTBA M MPaKTHIECKOEe MPUMEHEHNE: OUKH, JTymna, ¢oToanmapar, IpOeKIIMOHHBIA anmapaT, MUKPOCKOTI,
TEJIECKOII, BOJIOKOHHAS ONTHKA, MTU(QPAKIIMOHHAS PENIETKA, TIOISAPOHI.

Jlemoncmpayuu

[IpsMonuHeliHOE pacpoCTpaHEeHUE, OTPaKEHKE U NpeoMiieHHe cBeTa. OnTHyecKre NpuoopHlI.

[lomHOE BHYTpEeHHEE OTpakeHne. Moienh CBETOBO/IA.

HccnenoBanne cBOWCTB N300pakeHUi B THH3aX.

Moienn MUKpPOCKOTIa, TEIECKOIIa.

Hab6monerne naTEpdEpSHITIHN CBETA.

Hab6monenne nudpakmum cBeTa.

HabGmronenne nucriepcuu cBeTa.

[lomyueHue criekTpa ¢ TOMOIIBIO TPU3MBIL.

[lomyueHue criekTpa ¢ TOMOIIBI0 TUGPAKITMOHHON PEIIETKH.

Habmonenne monspus3anuu cBeTa.

Yuenuueckuii sxcnepumenm, nabopamopHule pabomol

Nzmepenne mokazaTens IpeIOMICHHS CTEKIIA.

HccnenoBanne cBOHCTB N300paKEHUH B JTMH3AX.

Habmronenue qucrnepcun cBeta.

Paspnen 6. OcHOBBI CIeMAIBHON TEOPHMU OTHOCUTEJIbHOCTH

['paHuIBl TPUMEHNMOCTH KJIaCCHUECKON MexaHukH. [locTymaTsl ciennanbHON TEOPHUH OTHOCHUTENBHOCTH: WHBAPUAHTHOCTh
MOJIYJISI CKOPOCTH CBETa B BaKyyMe, TPUHIINI OTHOCUTENBHOCTH DHWHIIITEHHA.

OTHOCUTENBHOCTD OTHOBPEMEHHOCTH. 3aMeICHHE BPEMEHH! U COKpaIleHHe THHEI.

DHeprus U UMITYJIbC PEISTUBUCTCKOM YaCTHIIBI.

CBs3b Macchl ¢ DJHEPTUEH U UMITYJIIBCOM PEISITUBUCTCKOM YacTUIIBI. DHEPTHsI MOKOSI.

Pa3nea 7. KBanToBasi puzuka

Tema 1. Dnemenmol K6AHMOGOI ORMUKU

®dotonbl. ®opmyna [lnanka cBs3u dSHEPTUX (HOTOHA € €r0 YACTOTON. DHEPTUs U UMITYJILC (POTOHA.

Otkpeitie u uccienoBanue Gporodpdexra. OnbiTel A. I'. CroneroBa. 3akoHbl GoTordpderra. YpaBHeHHE DUHIITEHHA IS
¢dorordpdexra. «Kpacnas rpanuna» poroaddekra.

Jasnenue ceera. OnbiTel I1. H. JIeGenena.

XHUMHUUYECKOE JEHCTBUE CBETA.

TexHHUYECKHE YCTPOMCTBA M PAKTHUECKOE MPUMEHEHHE: (POTOIIEMEHT, (POTOAATUNK, COTHEUHAas OaTapes, CBETOIUO.
Jlemoncmpayuu

®DotorhpexT Ha yCTaHOBKE C IIMHKOBOH TUIACTHHOM.

Hccnenoanue 3akoHOB BHemHero (hotodddekra.

Cseroauon.

ConneuHas Oatapes.

Tema 2. Cmpoenue amoma

Mogens atoma Tomcona. Omeitel Pesepdopaa mo paccesnuto o -yactui. [lnanerapnas monmens atoma. Iloctynatsr bopa.
W3znydenune u nornomeHne GOTOHOB MPU MEPEXOE aToMa C OZHOTO YPOBHS SHEpruu Ha Apyroil. Buasl cnextpoB. Cnektp
YpOBHEH dHEPIHH aTOMa BOJIOPO/Ia.

Bonnossie cBoiicTBa yactuil. Bomusl ne bpoiinsa. KoprnyckynsipHO-BOJIHOBOH Ayaan3M.

CIOHTaHHOE U BBIHYXIICHHOE U3TTy4YEHHE.



TexHudyeckre yCcTpOWCTBA M MPAKTUYECKOE NPHUMEHEHHE: CIHEeKTpalbHBIN aHaimu3 (CHEeKTPOCKOIl), ja3ep, KBaHTOBHIM
KOMIIBIOTEP.

Jlemoncmpayuu

Monenb onbita Pesepdopaa.

Omnpenenenne ATUHBI BOJIHBI J1a3epa.

HaO:ronenue nuHEHYaThIX CIEKTPOB H3IyYECHUSI.

Jazep.

Yuenuueckuii sxcnepumenm, nabopamopnuie pabomol

Habmronenue nuHEHYaToro crekrpa.

Tema 3. Amomnoe aopo

OKCIIEpUMEHTHI, JJOKa3bIBAIOLINE CIOXKHOCTh CTpoeHHUs sapa. OTKpeITHE paauoakTHBHOCTH. OmbiTel Pesepdopma mo
OIIpEICJICHUIO COCTaBa PalMOaKTUBHOIO n3IyueHus. CBolcTBa anbda-, 6eTa-, raMMa-u3nydeHus. BiusHue paiuoakTHBHOCTH
Ha JKUBBIC OPTaHU3MBIL.

OTkpbeITHE TIpOTOHA W HeWTpoHa. Hykmonnas mopnens sinpa IeifizenOepra—MBanenko. 3apsin sapa. MaccoBoe 4ucio sapa.
N3oTomsl.

Anbda-pacnan. DIeKTpOHHBIN U O3UTPOHHBIN OeTa-pacnaz. ['amMMa-u3nyueHne. 3aKoH paJilOaKTUBHOTO pacmaja.

OHeprus CBsA3U HyKJIOHOB B siipe. SAnepusie cuibl. Jledext maccr sapa.

SAnepusie peakuun. Jlenenue u cuHTe3 Aaep.

SAnepusrit peaktop. TepmosinepHbiii cuaTe3. [IpOOIEMBI M MEPCIIEKTHBHI SAEPHONW HSHEPTeTUKH. DKOJOTHUYECKHE ACTIEKTHI
SIZICPHON SHEPTETUKH.

DneMeHTapHbIe YacTUIIBL. OTKPBITHE TTO3UTPOHA.

MeTtop! HaOMIOACHNS U PETHCTPAIAN AIIEMEHTAPHBIX YaCTHII.

OyHnaMeHTaNnbHbIE B3aUMOACHCTBHA. EqMHCTBO U3HuecKoil KapTHHBI MUDA.

TexHHUYECKHE YCTPOMCTBA M MPAKTHUECKOE MPUMEHEHHE: T03UMETp, Kamepa Buibcona, sinepHblil peakTop, aToMHasi OoMoa.
Lemoncmpayuu

CuéTYMK HOHU3UPYIOIINX YACTHLI.

Yuenuueckuii sxcnepumenm, nabopamopnuie pabomol

HccnenoBanne TpekoB gacTHIl (10 TOTOBBIM (oTOrpadusam).

Pa3nen 8. JneMeHTHI ACTPOHOMUHU U ACTPOPUIUKH

Oransl pa3BuTHs acTpoHOMuH. [IpukiagHoe 1 MUPOBO33pEHUYECKOE 3HAUCHUE ACTPOHOMHU.

Bun 3B€3nH0r0 HeOa. Co3Be3aus, sIpKue 3BE3MbL, INIAHETHI, X BUAUMOE JBIDKECHHE.

ConHeuHast cuctema.

Connne. ConHeuHast akTUBHOCTh. Mcrounuk 3Heprun ConHua u 38E34. 3BE3/bI, UX OCHOBHBIC XapaKTEPUCTHKH. JluarpaMma
«CTIEKTPAJIbHBIN KJIACC — CBETUMOCTBY. 3BE3/IBI TJIABHOM ITOCIIEJOBATENHHOCTH. 3aBUCHMOCTD «MacCa — CBETUMOCTE JUIA 3BE3]T
TJIaBHOM MocieioBaTebHOCTH. BHyTpeHHee cTpoeHure 38€31. CoBpeMEeHHbIE MPEACTABICHNS O IPOUCXO0XKIEHUH U IBOJIOIIUU
ConHua u 3B€37. DTarbl )KU3HU 3BE3.

Mnieunsiit [Iyts — Hama ['anaktuka. [lonoxxenue u aBmwkenne Connua B [Namaktuxe. Tumsl ramaktuk. PagporamakTuku u
KkBa3apbl. UEpHBIE IBIPHI B SApaX TANAKTHUK.

Bcenennaa. Pacimpenne Bceenennoi. 3akon Xa0b6ma. PasOeranme ramaxtuk. Teopusi Bompmoro B3peiBa. PemmkrToBoe
M3ITy4YeHHE.

Macmrabnas ctpykrypa BeenenHoit. MeraranakTuka.

Hepeménnpie mpo01eMbl aCTPOHOMHHU.

Yuenuueckue nabniooenus

HabxnroneHnss HEeBOOPYKEHHBIM TJa30M C HUCIOJIB30BAHUEM KOMITBIOTEPHBIX MPHIOKECHUIH AJIS ONpPEICNCHNsT MOJOXKCHUS
HeOECHBIX 00BEKTOB Ha KOHKPETHYIO JJaTy: OCHOBHBIE cO3Be31usa CeBepHOTro MOMyIMapus U sIPKHUe 3BE3/BI.

Habmonenus B Teneckon JlyHsl, mianer, Miuednoro [TyTu.

O0o0maromee NOBTOpeHNe

Ponb ¢u3MKK M acTpOHOMHHM B DKOHOMHYECKOH, TEXHOJOTMYECKOW, COLUMATBHOH M 3THYECKOW cdepax aesTeIbHOCTH
YeJ0BeKa, POJib U MECTO (M3MKH M aCTPOHOMHH B COBPEMEHHOW HAy4YHOW KapTHHE MHpPa, POJib (GU3UUECKOW TEOpHUH B
(OpMHPOBAaHUM MPEACTABICHUH O (U3INUECKOW KapTHHE MHpa, MECTO (HU3MUECKOW KapTUHBI MHpa B OOLIEM psay
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX ITPEICTABICHUIN O IPUPOE.

Me:xknpeaMeTHbIe CBSI3H

U3zyuenne kypca pusnku 6a3oBoro ypoBHs B 11 Kilacce OCYIIECTBIISIETCS € YUETOM COJIEPKATEIBHBIX MEKIPEAMETHBIX CBs3CH
C KypcaMu MaTeMaTHKH, OMOJIOTUH, XUMHH, TeorpadiH U TEXHOJIOTHH.
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Mescnpeomemnvie nonwsimusi, CBSI3aHHBIE C W3YYCHHEM METOJIOB HAYYHOI'O MO3HAHUS: SIBICHHUE, HAYYHBIH (aKT, TUIOTE3a,
¢u3nueckas BeJIMYNHA, 32aKOH, TEOPHS, HAOIIOJCHNE, SKCIIEPUMEHT, MOJCITUPOBAHUE, MOJICIh, U3MEPEHHE.

Mamemamuka: pelIeHUE CUCTEMbl ypaBHEHHUH, TPUTOHOMETpHUYecKHE (YHKLUUH: CHHYC, KOCHHYC, TaHI'€HC, KOTAaHTCHC,
OCHOBHO€ TPUTOHOMETPUYECKOE TOXKIECTBO, BEKTOPBI M UX IPOCKILUU HA OCU KOOPAHMHAT, CIIOKEHUE BEKTOPOB, IIPOU3BOIHBIC
3JIEMEHTapHBIX (PYHKIWH, TPU3HAKK TOA0OUS TPEYTOIBHUKOB, ONIpeeNICHHE IOl INIOCKUX (GUTYp U 00bEMa Tell.
bBuonozus: >nexTpuyueckue sBJICHUS B )KUBOH IPUPOAE, KoJeOaTeIbHbIC ABMKEHUS B )KUBOH IPUPOJIE, ONITUUECKHUE SBICHUS B
JKUBOW MPUpPOJIE, NIEHCTBHUE pajialliy Ha )KUBBIE OPraHU3MBIL.

Xumus: CTpOGHHE aTOMOB M MOJIEKYJI, KPUCTAJUINUECKasi CTPYKTypa TBEPABIX Tell, MEXaHU3MbI 00pa30BaHMsI KPUCTATITNIECKON
PELIETKY, CIEKTPAJILHBIN aHAIIN3.

leocpaghua: marHUTHBIE TIONMIOCA 3€MIM, 3aJIe)KM MAarHUTHBIX PyA, (GoTochéMKa 3eMHON MOBEPXHOCTH, NpeACKa3aHUe
3eMJICTPSICCHUM.

Texnonozus: ITUHUM 3IIEKTpoIepenad, TeHepaTop NEPEMEHHOI0 TOKa, AJIEKTPOJBUIaTeNlb, WHAYKIMOHHAs Iedb, pajaap,
panuonpuéMHUK, TEJIeBU30p, aHTeHHa, TenedoH, CBU-neub, MpOeKIMOHHBIH ammapar, BOJOKOHHAs ONTHKA, COJTHEYHAs
Oarapest.

IJIAHUPYEMBIE PE3YJIbTATBI OCBOEHUS ITPOTI'PAMMBI 11O ®U3UKE HA YPOBHE CPEJHEI'O
OBLIEI'O OBPA3OBAHUA

OcBoenne yueOHoro npenMera «Dusnka» Ha ypoBHE CpeAHero o01ero oopa3zoanus (0a30BbIi yPOBEHB) TOHKHO 00ECTIEUNTh
JIOCTHKEHHE CIETYIONINX JTHYHOCTHBIX, METAIIPEMETHBIX U IPEJMETHBIX 00pa30BaTEbHBIX PE3yIbTAaTOB.
JIMUHOCTHBIE PE3YJIBTATHI
JInanocTHEBIE PE3YIBTATEI OCBOCHUA yqe6Horo nmpeamMera «Dusnkay OOJDKHBI OTpaXaTb T'OTOBHOCTb H CHOCOOHOCTD
00y4JarolMXCs PYKOBOJCTBOBATHCSA COPMHPOBAHHONH BHYTPEHHEH MO3UIMEH JIMYHOCTH, CHCTEMOH IIEHHOCTHBIX
OpHUCHTAIINH, TO3UTUBHBIX BHYTPEHHHUX YOEXKICHUH, COOTBETCTBYIOIINX TPaAHIIMOHHBIM IEHHOCTSIM POCCHIICKOTO 00IIECTBA,
pacinpCHUEC )KU3HCHHOI'O OIIBITA U OIIbITa ACATCIIBHOCTHU B IMPOLCCCEC pCain3aliliid OCHOBHBIX HaHpaBHeHHﬁ BOCTIUTATEIbHOMN
JACATCIIBHOCTHU, B TOM YHCJIC B YaCTH:
1) rpa:xIaHCKOro BOCIMTAHUSA:
c(hOpMUPOBAHHOCTH IPAXKTAHCKOM MO3UIIMH 00YYAFOIIETOCs KaK aKTUBHOTO M OTBETCTBEHHOT'O WIEHA POCCUICKOTO O0IIECTRa;
IMMPUHATUEC TPATUIIUOHHBIX O6IH€‘-ICJIOBC‘I€CKI/IX TYMAaHUCTHYCCKUX U J€MOKPATUUCCKUX HCHHOCTeﬁ;
TOTOBHOCTH BECTHU COBMECTHYIO ACATCIBHOCTH B MHTEPECAX I'PaKITaHCKOIO 06IlIeCTBa, Y4aCTBOBAaTh B CaMOYIIPAaBJICHUH B
o0pa3oBaTeIbHON OpraHu3aIlug;
YMCEHUE B3aI/IMOIleI\/'ICTBOBaTI) C COIMMaJIbHBIMH MHCTUTYTaMU B COOTBETCTBUH C UX q)yHKHI/IHMI/I 1 HAa3HAYCHHUEM,
TOTOBHOCTH K TYMaHUTapHOU U BOJIOHTEPCKOM eATELHOCTH;
2)IaTpHOTHYECKOr0 BOCIIUTAHMSA:
c(hOpMUPOBAHHOCTh POCCHIICKOHN TPaXKIaHCKON UICHTUYHOCTH, TATPUOTHU3MA;
IECHHOCTHOC OTHOLICHUE K I'OCYAapCTBECHHBIM CUMBOJIaAM, JOCTUKCHUAM pOCCHﬁCKHX y‘IéHI)IX B O6HaCTI/I (1)I/ISI/IKI/I N TCXHUKU,
3)1yXOBHO-HPABCTBEHHOI'0 BOCITUTAHMUS
c(hOpMUPOBAHHOCTH HPABCTBEHHOTI'O CO3HAHUS, ITUYCCKOTO MTOBEICHUS;
CIIOCOOHOCThH OIICHMBAThH CUTYAIIUIO U PUHUMATh OCO3HAHHBIE PEIICHUS, OPUESHTHPYSICh HA MOPaIbHO-HPABCTBEHHBIC HOPMBI
Y HEHHOCTH, B TOM YHUCJIE B AEITEIbHOCTH YUEHOIO;
OCO3HaHWE INYHOTO BKJIaJIa B TIOCTPOCHHE YCTOMYMNBOTO Oy IyIIEero;
4)3cTEeTHYECKOT0 BOCITUTAHMS
ACTETUYECKOE OTHOIIEHUE K MUPY, BKIIIOYAst 3CTETUKY HAYYHOTO TBOPUYECTBA, IIPUCYIIETO (PU3NIECKON HAYKE;
5)TpynoBoro BocnuTaAHUS:
UHTEPEC K PA3INYHBIM cepam IpoPecCHOHATLHON JeSITEIbHOCTH, B TOM YUCIIE CBA3aHHBIM C (DU3UKON M TEXHUKOW, yMEHUE
COBepIIIaTh OCO3HAHHBIN BHIOOP OyAyIIel MpodeccHy U pean30BhIBaTh COOCTBEHHBIC )KH3HCHHBIC IIaHBbI;
TOTOBHOCTH M CITOCOOHOCTH K 00pa30BaHHIO M CAMOOOPa30BaHHIO B 00JaCTH (DU3WKH HA TIPOTSHDKEHUH BCEH KHU3HM,
6)3K0JI0TMYECKOr0 BOCTIMTAHUS:
c(hOpMHUPOBAHHOCTH IKOJIOTHIECKOH KYIbTYPHI, OCO3HAHHE TIT00ATHHOTO XapaKTepa IKOJOTHIECKUX MTPOodIIeM;
MJIAaHUPOBAHUE W OCYIIECTBICHUE JACHCTBUM B OKpPYXKAIOIIEH cpejie Ha OCHOBE 3HAHUA Iieledl yCTOWYMBOTIO PpPa3BUTHS
YeJI0BEYECTBA;
pacIIMpeHne OIbITa AeSITeTFHOCTH 3KOJIOTHYECKOW HAIPABIICHHOCTH Ha OCHOBE MMEIOIINXCS 3HAHUH 110 (PU3UKE;
7)IIeHHOCTH HAYYHOTI' 0 MIO3HAHUSL:
c(hopMHUPOBAHHOCTH MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO pa3BUTHS (PU3UUECKON HAYKH;
OCO3HaHWE IEHHOCTH HAy4YHOW NeATeNIbHOCTH, TOTOBHOCTh B TPOIECCE M3YYECHHS (PHU3UKK OCYIIECTBISATH MPOEKTHYIO U
HCCIIEN0BATENBCKYIO ACATENBHOCTh HHANBUAYAJIBHO U B TPYIIIIE.
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METANPEJMETHBIE PE3YJIbTATbBI

Ilo3HaBaTe/ibHBIE YHHBEPCAJIbHbBIE YUeOHbIE TeifiCTBHSA

Ba3zoBble Jornueckue gecTBUA:

CaMOCTOSITENHHO (POPMYITUPOBAThH U aKTyaJIM3UPOBATH IPOOIEMY, pacCCMaTPUBATh €€ BCECTOPOHHE;

OTIpEeAETATH LM JIEATeNbHOCTH, 33/1aBaTh TapaMeTPhl U KPUTEPUH UX TOCTHKEHHS,

BBISIBIISITH 3aKOHOMEPHOCTH U IIPOTHBOPEUHSI B PACCMATPHUBAEMBIX (DU3UUECKUX SBICHUSIX;

pa3pabaTeIBaTh MJIaH PELICHUs MIPOOIEMBI ¢ YIETOM aHaJIH3a UMEIOIIXCS MaTepHATTbHBIX M HEMaTEePUAIbHBIX PECYPCOB;
BHOCUTHb KOPPCKTUBLI B JACATCIILHOCTH, OLCHHUBATHL COOTBCTCTBUC PC3YJbTATOB LECJIAM, OLCHUBATL PUCKU HOCHGI[CTBI/II\/'I
JIeSITENIbHOCTH;

KOOPAMHHUPOBATH MU BBIIIOJIHATH pa60Ty B YCJIIOBHAX PCAJIbHOT'O, BUPTYAJIIBHOI'O 1 KOM6I/IHI/IpOBaHHOFO BBaI/IMOJIGfICTBPIﬂ;
Ppa3BUBATh KPCATUBHOC MBIIIJICHUC ITPU PEIICHUHN ) KU3HCHHBIX HpO6J]€M.

Ba3zoBble ucciieoBaTeIbCcKUe AeHCTBUSA:

BJIaJICTh HAYYHOH TEPMHHOJIOTHEN, KIIIOYEBBIMH MOHSATHAMHU M METOIaMH (PU3NYECKOI HAYKU;

BJaJeTh HAaBBIKAMH Y4eOHO-HCCIEIOBATEIbCKOM W IPOEKTHOM MAEATENPHOCTH B 001acTH (U3UKH, CIIOCOOHOCTBIO H
TOTOBHOCTBIO K CAMOCTOSITEJIBHOMY ITOMCKY METOAOB PELICHHUS 3a1a4 (PU3MUECKOTO CONEPKAaHUs, IPUMEHEHUIO Pa3InIHBIX
METO/IOB ITO3HAHUS;

BJIaACTh BUAAMU JACATCIIBHOCTH I10 IOJYYCHHIO HOBOI'O 3HAHUWA, €0 MHTCPHIPCTALIUU, npeo6pa3OBaH1/Ho U NMPUMCHCHUIO B
Pa3INYHBIX YYEOHBIX CUTYallUsIX, B TOM YUCIIE IPH CO3IaHNH y4eOHBIX MTPOSKTOB B 00JacTH (PU3NKH;

BBISBJISITH MTPUYUHHO-CIICACTBCHHBIC CBS3M W aKTyalIM3UpPOBAaTh 3aJlady, BBIABUTaTh TUINOTE3y €€ pElICHHS, HaXOJIUTh
apryMeHTHI JUIS JOKa3aTeIbCTBA CBOMX YTBEPIKIICHUH, 3a/1aBaTh ITAPaMETPhl U KPUTCPHUH PEIICHUS;

aHAM3UPOBATh IIOJIyYEHHBIE B XOJIe PEIICHHS 3aJadd pe3yJIbTaThl, KPUTHYECKH OICHWBATh HUX JOCTOBEPHOCTH,
MPOTHO3UPOBATH U3MEHEHHE B HOBBIX YCIIOBHSIX;

CTaBUTH U (POPMYIMPOBATH COOCTBEHHBIE 33]]a9l B 00Pa30BaTENbHOM JIEATEIIEHOCTH, B TOM YHUCIIC TIPY U3yYECHUH (PH3HKH;
JIaBaTh OIEHKY HOBBIM CUTYAIIMsIM, OIICHUBATh IPUOOPETEHHBIN OTIBIT;

YMETh MEPEHOCUTH 3HaHUS MO (PU3KKE B MPAKTUIECKYIO 00JIaCTh KU3HEACATEILHOCTH;

YMETh HHTETPUPOBATH 3HAHUS U3 Pa3HBIX MIPEIMETHBIX 00JIACTElH;

BBIJIBUTaTh HOBBIC UJCH, IPEIaraTh OPUTHHAIBHBIE MOAXO0/IbI U PEIICHHS,

CTaBUTH MPOOJIEMBI U 33]]a9H, TOIMYCKAIOIUE abTepHATHBHBIE PEIICHUS.

PaGora ¢ ungopmanueii:

BJIA/IETh HABBIKAMH IONyYeHUS WH(OpMAu (HU3HUECKOTO COMEPKAHHUS U3 MCTOYHHKOB PA3HBIX THUIIOB, CAMOCTOATEIHHO
OCYIIECTBIISTH MTOVCK, aHAIN3, CHCTEMATH3AIHNIO U MHTEPIPETAINIO HHPOPMAITIH PA3INIHBIX BUIOB U (POPM IIPECTaBICHUS;
OLIEHUBATh JOCTOBEPHOCTH HHPOPMALIUH;

WCTIONB30BaTh  CpelcTBa HMH(DOPMAIMOHHBIX M KOMMYHHKAIIMOHHBIX TEXHOIOTHH B  PEIIEHUH KOTHUTHBHBIX,
KOMMYHHKATHBHBIX M OPTaHU3alMOHHBIX 33/1a4 C COOIII0/IEHHeM TPeOOBaHUH IPTOHOMUKH, TEXHUKH O€3011aCHOCTH, TUTUEHBI,
pecypcocOepekeHns, MPaBOBBIX M ATHUECKUX HOPM, HOPM HH(OPMAITMOHHOW 0€301MacHOCTH;

CO3/1aBaTh TEKCTHl (PM3MUECKOTO CONEp)KaHUS B PA3IMYHBIX (opMmMaTax ¢ y4€TOM Ha3HadeHHS WHPOpPMAIMK W IEeNeBOM
ayIUTOPHH, BEIOWpast ONTHMAaJIbHYIO (hOpMY ITPENCTABICHUS U BU3yaTH3allHH.

KoMMyHMKATHBHbBIE YHHBEPCAJIbHbIE yYeOHbIE TeHCTBHS:

OCYIIECTBIISTH OOIEHNE HA YPOKax (U3UKU U BO BHE-YPOUHOH NEATEIEHOCTH;

pacro3HaBaTh NPEANOCHUTKA KOHPIUKTHBIX CUTYAIlMi U CMSTYaTh KOH(IUKTEHI;

Pa3BEPHYTO M JIOTHYHO M3JIaraTh CBOIO TOUYKY 3pPEHUS C UCIOIB30BAaHUEM SI3BIKOBBIX CPEJICTB;

MMOHUMATh M UCITOJIF30BaTh MPENMYIIIECTBa KOMAHIHOW M MHINBUIYAITbHON paOOTHI;

BEIOMpATh TEMAaTHKy W METOABI COBMECTHBIX NEHCTBHH C y4ETOM OOIIMX WHTEPECOB M BO3MOXKHOCTEH KaXKIOTO HJIEHA
KOJIJIEKTUBA;

IMPpUHUMATh UEJIN COBMECTHOM ACATCIIBHOCTH, OPTaHU30BbIBATE K KOOPAUHHUPOBATH I[Gf/iCTBHH o eé JOCTUKCHHNIO: COCTABJIATH
TUTaH JeWCTBUMN, pacIpeelsiTh POJIA C YIETOM MHEHUH Y9aCTHUKOB, 00CYKIaTh PE3yIbTaThl COBMECTHOW PabOTHI;
OIIEHHWBATh Ka4eCTBO CBOETO BKJIa/Ia M KaXK/IOTO YIaCTHUKA KOMaH/BI B OOIIUK Pe3ysIbTaT MO pa3padOTaHHBIM KPUTEPHSIM;
MpejIaraTb HOBBIE IPOEKTHI, OLIEHUBATH UJEH C TMTO3UIMH HOBU3HBI, OPUTHHAIEHOCTH, IPAKTHIECKOI 3HAYNMOCTH;
OCYHICCTBJIATH IMO3UTUBHOC CTPATETUUCCKOEC MOBCACHNE B PA3JIMYHBIX CUTyalUAX, MPOSABIATE TBOPUCCTBO U B006pa)KeHI/Ie,
OBITH NHUIIMATUBHBIM.

PeryasTuBHbIe yHHBepCcAIbHBIE YUeOHbIE AeiicTBHUS

Camoopranu3amnusi:

CaMOCTOATCJIIbHO OCYHICCTBJIATL ITO3HABATCIIbHYIO ICATCIBHOCTEL B O6J'IaCTI/I (I)I/I3I/IKI/I 1 aCTPOHOMUH, BLIABJIATH HpO6H€MLI,
CTaBUTH U (HOPMYyITHUPOBATH COOCTBEHHBIE 331a4H;
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CaMOCTOSITEJILHO COCTABJIATh IUIaH PEIICHUs PAaCUETHBIX U KAYECTBEHHBIX 33]1a4, TUIAH BBITIOJHCHUS MTPAKTHUYECKOW pabOThI C
Y4ETOM UMEIOIIUXCST PeCypPCcOB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEATOYTCHHH;

JlaBaTh OIICHKY HOBBIM CUTYAIIHSIM;

paciIupsITh paMKH Y4eOHOTO ITpeIMeTa Ha OCHOBE JIMYHBIX PEATIOYTCHUH;

JIeJIaTh OCO3HAHHBIN BHIOODP, apTyMEHTHPOBATh €r0, OpaTh Ha ce0sl OTBETCTBEHHOCTH 3a PEIICHHUE;

OIICHUBATh IPUOOPETEHHBIIA OIIBIT,

crocoOcTBOBaTh ()OPMUPOBAHUIO W TPOSBICHUIO dpyAunud B 007acTH (PHU3WKH, TIOCTOSHHO TOBBIIIATH CBOH
00pa3oBaTeIbHBIN U KYIbTYPHBIH YPOBEHb.

CaMOKOHTPOJ1b, IMOLMOHAJIBLHBIN HHTEJIEKT:

JlaBaTh OLIEHKY HOBBIM CUTYaIlUsIM, BHOCUTh KOPPEKTHUBHI B IEATEILHOCTD, OLIEHUBATH COOTBETCTBUE PE3YIbTATOB LIEISIM;
BIIaJICTh HABBIKAMU MMO3HABATEIILHOM pe(IIeKCHU KaK OCO3HAHUS COBEPIIAEMBIX JCHCTBUN M MBICIUTEIBHBIX MPOIECCOB, UX
Pe3yibTaTOB U OCHOBAHMUI;

WCTIONB30BaTh MPUEMBI pehIeKCHH [T OIIEHKH CUTYaIluH, BRIOOPA BEPHOTO PEIICHHS;

YMETh OLICHUBATh PUCKU U CBOEBPEMEHHO NPUHUMATh PELICHUS 110 UX CHUXKEHUIO;

MPUHUMATh MOTHUBBI U apTyMEHTBI APYTUX IIPHU aHAJIU3€ PE3YJIbTaTOB ACSITEIbHOCTH;

MPUHAMATH ce0s1, TOHUMasi CBOM HEJIOCTATKH M JOCTOMHCTBA;

MPUHUMATh MOTUBBI U apTYMEHTBI APYTUX IIPU aHAJIU3€ PE3YJIbTATOB ACSITEIbHOCTH;

MpHU3HABaTh CBOE MPaBO W MPaBO APYTHX Ha OMINOKH.

B mporecce moCTHKEHUS JHYHOCTHBIX PE3yNbTaTOB OCBOEHHUS MPOTPAMMEI MO (U3WKE IS YPOBHA CPETHEro OOIIero
00pa3oBaHHs y 00YJAIONMINXCA COBEPIICHCTBYETCS YMOLMOHAIBHBIN HHTEIIEKT, MPEATIONararoIni choOpMHUPOBAHHOCTH:
CaMOCO3HaHUS, BKIFOYAIOIIETO CIOCOOHOCTh MOHUMATh CBOE HMOILMOHAIBFHOE COCTOSHWE, BHJETh HANPABICHUS Pa3BUTH
coOCTBEHHON IMOITMOHANBHOI cpeprl, OBITh YBEPEHHBIM B cebe;

CaMOPETYJINPOBaHUS, BKIIFOYAIOIIETO CAMOKOHTPOJIb, YMEHHE TPHHUMATH OTBETCTBEHHOCTD 32 CBOE IMOBEJICHHE, CIIOCOOHOCTh
aJanTHPOBATHCS K IMOIIMOHAIBHBIM H3MEHEHHUSM U MPOSBISATh THOKOCTh, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEN MOTHBALMU, BKIIOYAIOLIEH CTPEMJICHUE K TOCTHXKCHHIO LIENIU U YCIEXY, ONTUMU3M, HHULIUATUBHOCTh, YMEHUE
JIEHCTBOBATh UCXOS U3 CBOMX BO3MOKHOCTEH;

SMMATHH, BKIIOYAOIMIEH CIIOCOOHOCTh TIOHUMATh dMOIMOHAIFHOE COCTOSIHUE JAPYTHX, YIUTHIBATH €r0 MPH OCYIIECTBICHUN
00IIe s, CITOCOOHOCTh K COIYBCTBHIO U COTIEPSKUBAHUIO;

COITMATBHBIX HABBIKOB, BKJIFOYAIOIINX CITIOCOOHOCTH BBICTPAMBATh OTHOIICHHS C IPYTUMU JIFOJAbMH, 3a00THUTECS, TIPOSBIISATH
WHTEpEeC U pa3pemaTs KOH(OIUKTHL.

HPEAMETHBIE PE3YJ/IbTATBI

K xoniy oOyuenus B 10 kiacce mpeaMeTHbIE pPe3yabTaThl Ha 0a30BOM YPOBHE JIOJKHBI OTPaXkaTh C(HOPMUPOBAHHOCTH Y
00yyYarommxcsi yMeHu:

JIEMOHCTPHUPOBATH HA MPUMEPaxX Poiib U MeCTO (PM3UKH B (DOPMUPOBAHUU COBPEMEHHOMN Hay4YHOW KapTHUHBI MUPA, B PA3BUTUHU
COBPEMEHHOM TEXHUKU U TEXHOJOTUM, B MPAKTUYECKON IEATEIIBHOCTH JIIOAEH;

YYUTHIBATH TPAHUIIBI IPUMEHECHUS U3yUCHHBIX (PU3MYECKUX MOJISNICH: MaTepralibHas TOUKa, MHEPIHAIbHAS CUCTEMa OTCUETa,
a0COIFOTHO TBEPJIOE TEIIO, UICATBHBIN T'a3, MOJICIIA CTPOCHUS I'a30B, XKUJIKOCTEH U TBEPABIX TEJ, TOUCUHBIH JJICKTPUUCCKUN
3apsijl IPU PEIICHUU (PU3UICCKUX 3a/1a4;

pacro3HaBaTh PU3NIECKUE SBICHUS (TIPOIIECCH) K OOBSICHATH MX HA OCHOBE 3aKOHOB MEXaHHUKH, MOJICKYJISIPHO-KHHETHUECKOM
TEOPUU CTPOSHUS BEIECTBA U NIEKTPOAMHAMUKN: PABHOMEPHOE U PaBHOYCKOPEHHOE MPSMOIIMHEIHOE IBIKEHHE, CBOOOTHOE
MajieHrue TeN, IBIKEHHUE 110 OKPYXHOCTH, WHEPIHs, B3auMoeicTBre Teln, Auddysus, OpOyHOBCKOE JBIKEHUE, CTPOCHUE
JKUAKOCTEH W TBEPIBIX TeN, U3MEHEHHe 00bhEMa Tell MPU HarpeBaHUU (OXJIAXKICHWUHW), TETUIOBOE PaBHOBECHE, MCIIAPEHHE,
KOHJICHCAIUs, TUTaBIICHUE, KPUCTAILTHU3AIINS, KUTICHHUE, BIaXKHOCTh BO3/1yXa, MOBHIIICHHUE JTaBJICHUS ra3a IPH €ero HarpeBaHUuU
B 3aKPBITOM COCYJIE, CBA3b MEXKIY MapaMETpaMH COCTOSHHUS raza B H30MIPOLECcCaxX, DJCKTPHU3alUs TeJ, B3aUMOJCHCTBUE
3apsAI0B;

OTHCHIBATh MEXaHWYECKOE JBHIKCHHE, WUCIONB3Yys (PM3MYECKUE BEIMUYUHBI KOOPIWHATA, IyTh, MEpEMEIIeHUE, CKOPOCTb,
YCKOpEHHe, Macca Tella, CHJIa, UMIYJIbC Tela, KHHEeTHYecKas JHEprus, MOTCHIWANbHAs JHEepPrus, MexaHudeckas pabora,
MEXaHW4YeCcKasT MOIIHOCTh; NPH ONHCAHWW NPAaBHIBHO TPAKTOBAaTh (DH3MUYECKUH CMBICT KCIIONB3YEMBIX BEIHYUH, WX
0003HaYEHNUS ¥ €IUHUIIBI, HAXOIUTH (DOPMYIIBI, CBA3BIBAIONTNE JAaHHYIO (PM3UUECKYIO BETUYHHY C JPYTUMHU BEIMIMHAMU;
OITHCHIBATh M3yUYCHHBIE TEIJIOBBIE CBOWCTBA TEN M TEIUIOBHIC SIBICHUS, WCIONB3Ysl (DU3MUYECKUE BEIWYMHBIL: JaBICHUE rasa,
TeMIIepaTypa, CPEIHAS KHHETHUECKAs! YHEPTUSl XaOTUYECKOTO ABMKECHUS MOJIEKYJ, CPEIHEKBAIpaTUUHAasd CKOPOCTh MOJIEKYI,
KOJIMYECTBO TEIUIOTHI, BHYTPEHHsIS DHEprus, paboTa raza, Kod((UIIUEHT MOJIE3HOTO JNEHCTBUS TEIIOBOTO ABUTATEIS; IPU
OTHMCAaHWU TIPABWJIBHO TPAKTOBaTh (PM3NYECKUN CMBICT MCIOJIB3yEeMBIX BEIMYWH, UX 0003HAUEHUS W €AMHUIIBI, HAXOIUTh
(hopMyITBI, CBSA3BIBAIONINE JAHHYIO (PU3NIECKYIO BEIHUUHY C IPYTUMH BETHYNHAM;
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OIMCHIBATh U3YUYCHHBIE DIIEKTPUYECKHE CBOWCTBA BELICCTBA U DIICKTPUUECKUE SIBICHUS (IIPOIECCHI), HCIIONb3Ys pusndeckne
BEJIMYHMHBL: DJIEKTPUUECKUH 3apsfl, dJIEKTPUYECKOEe TOJIe, HANPSKEHHOCTD MO, MOTEHIMAN, Pa3HOCTh MOTCHIMAOB; HPH
OINMCAaHWU MPAaBWIBHO TPAKTOBATh (PU3NYECKUH CMBICI MCIIOJIB3YEMbIX BEIWYHH, X 0003HAYCHUS U €IWHHIIBI, YKa3bIBaTh
(opMyIIBL, CBS3BIBAIOIINE NAHHYIO (PH3MUYECKYIO BETUUMHY C APYTUMH BETUIMHAMIY;

AQHATM3UPOBATh (U3MUECKUE MPOIECCHl W SIBICHHSA, HCIONB3ysS (DU3NYECKUE 3aKOHBI W HPUHIMIBL 3aKOH BCEMHPHOTO
Tsarotenus, |, Il u 11l 3akons1 HeloToHa, 3aK0H COXpaHEHUs] MEXaHUYECKOW YHEPTUH, 3aKOH COXPAHEHHS UMITYJIbCa, IPUHIHIT
CYIIEPIIO3ULINY CHJI, IPUHLIUI PABHONIPABUS HHEPLIHUATBHBIX CUCTEM OTCUETA, MOJIEKYJIIPHO-KMHETHUECKYIO TEOPHIO CTPOCHHS
BEIIECTBA, Ta30BbIC 3aKOHBI, CBS3b CpENHEH KHHETHYECKOH SHEPrHU TEIJIOBOTO ABHMKEHHS MOJIEKYJI C aOCONIOTHOH
TEMIIepaTypold, MEepBbI 3aKOH TEPMOJMHAMHKH, 3aKOH COXPaHEHHMs 3JIEKTPHUYECKOTO 3apsja, 3akoH KyioHa, mpu 3ToM
pa3nvaTh CIOBECHYI0 ()OPMYJIHMPOBKY 3aKOHA, €r0 MaTeMaTHYeCKOE BBIPAXCHHWE M YCIOBHs (TpaHULBI, 00JacTH)
NPUMEHUMOCTH;

OOBSICHATh OCHOBHBIC NPHUHLMIIBI JAEHCTBUS MAIllMH, NPUOOPOB W TEXHUUYECKHX YCTPOMCTB; pasinyaTh YCIOBUS HX
0e30MacHOro MCIOIb30BaHUs B [IOBCEIHEBHOM KHU3HMU;

BBINOJIHSATH SKCIEPUMEHTHI 110 UCCIIEIOBAHUIO (PH3HUECKHX SIBJICHUH U MPOLIECCOB C MCIOIb30BAHMEM MIPSIMBIX M KOCBEHHBIX
M3MEpeHHid, Ipu 3ToM (popMymHpoBaTh mpobiemMy/3amady ¥ THIIOTe3y y4eOHOTO 3KCIEPUMEHTa, COOMpaTh YCTAHOBKY H3
NPEASI0KEHHOTO 000PYAOBaHHSA, TIPOBOAUTH ONBIT U OPMYITUPOBATEH BHIBOJIBL;

OCYILECTBIISITh NPSIMblEe M KOCBEHHBIE M3MEPEHHUS (M3MUECKUX BEIMYUH, NPH 3TOM BBIOMpAaTh ONTHMANBHBIA CHOCOO
MU3MEPEHHS U UCII0Ib30BaTh U3BECTHBIE METOABI OLICHKU IOIPEIIHOCTEH N3MEPEHNUH;

UCCIIEOBAaTh 3aBHCHUMOCTH MEXIY (GH3MYECKMMU BEIMYMHAMU C HCIOJIB30BAHUEM MPAMBIX M3MEPEHHUH, NIPH 3TOM
KOHCTPYHPOBATh YCTaHOBKY, (UKCHPOBATh PE3YJIbTAThl [IOJYYCHHONW 3aBUCHUMOCTH (PU3MYECKHUX BEIMYMH B BUAE TaOJIUI U
rpa¢uKOB, A€NaTh BHIBOJBI 10 Pe3yJIbTaTaM UCCIIECIOBAHNUS;

coOxroaTe mpaBmia 0e30macHOro TpyZa MpH TPOBENESHUM HWCCIIEOBAHWN B paMKax ydeOHOTO SKCIIEpHMEHTa, y4eOHO-
UCCIIEIOBATENbCKOM M TPOEKTHOM [EeSITEIbHOCTH C HCIIOJIB30BAaHHEM M3MEPHUTENBHBIX YCTPOICTB M J1a00paTopHOro
o0opymoBaHus;

pewars pacu€THbIE 3a7a4H C IBHO 33aHHON (PU3NIECKO MOJEINBI0, CTIONB3Ys (YU3NUYECKUE 3aKOHBI M IIPUHLIUIIBI, HA OCHOBE
aHaJM3a yClIOBHSA 3a7a4M BEIOMpaTh (PU3NIECKYI0 MOAENb, BBIACIATh (HPU3NUECKUE BETUUMHBI U (HOPMYIIbL, HEOOXOIUMBIE IS
eé peleHus, MPOBOAUTH PACUETHI U OLICHUBATh PEAIbHOCTD IOTYYEHHOIO 3HaYeHUs (PU3UUECKON BETMUUHBI;

pelaTh KaueCTBEHHBIE 3a1a41: BBICTPAUBATh JIOTNYECKU HEIIPOTUBOPEUUBYIO LIEIOUYKY PACCYKICHUH C OITOPOH HA N3yUCHHBIE
3aKOHBI, 3aKOHOMEPHOCTH U (PH3HUYECKHE SIBICHMS,

UCIIOJIB30BaTh NPY peIIeHUH y4eOHBIX 3a7a4 COBPEMEHHbIE HH(POPMAIIMOHHbIE TEXHOIOTUH I IOUCKA, CTPYKTypUPOBaHUS,
MHTEPIPETALNH U IPEACTaBICHNS YU€OHOH 1 HayYHO-NIOMYIIpHONW MH(POPMALIUY, TTOJyY€HHON U3 Pa3IUYHbIX HCTOUYHHUKOB,
KPUTUYECKU aHATU3UPOBATh MOIyIaeMy0 HHPOPMALHIO;

IPUBOIUTH NPUMEPHI BKJIAZA POCCHUMCKUX M 3apyOEKHBIX YUEHBIX-(DM3UKOB B Pa3BUTHE HAyKH, OOBSICHEHHME IPOLIECCOB
OKpY’KaIoIllero MUpPa, B pa3BUTHE TEXHUKU M TEXHOJIOTHH;

UCIIOJIb30BaTh TEOPETHUYCCKHE 3HAHUS 10 (PU3HKE B TOBCEAHEBHOMN JKU3HU ISl oOecriedeHrs: 0€30MacHOCTH TIPU 0OPAaICHUH €
npruOOpaMu ¥ TEXHUYECKUMH YCTPOHUCTBAMHU, [T COXPAHEHUS 37I0POBBS M COONIOIEHHUS. HOPM IKOJIOTHYECKOTO MOBEJCHNS B
OKpyKalollel cpene;

paboTaTh B TIpYIIE C BBIIOJIHEHHEM pPa3IMYHBIX COLHUAIBHBIX POJEH, IUIAHMPOBAaTh PabOTy TIPYMIIbl, PALUOHAIBHO
pacripenensaTh 00S3aHHOCTH W IUTAHUPOBATH JIESATEIHHOCTh B HECTAHAAPTHBIX CUTYAIMAX, aJCKBATHO OIEHHBATH BKIIAJI
Ka)XJIOTO U3 YYaCTHHKOB TPYIIIBI B PEIICHUE pacCMaTpUBacMOI TPOOIIeMEI.

K konmy oOyyenus B 11 kjacce mpeaMeTHbIE pe3ysbTaThl Ha 0a30BOM YPOBHE JIOJDKHBI OTpakaTh c(hOPMUPOBAHHOCTH Y
00y4aronmxcs yMEeHUH:

JEMOHCTPHPOBATh Ha MMPUMEPAx pojib U MecTo (PU3UKHU B HOPMUPOBAHUU COBPEMEHHOW HAYYHOW KapTUHBI MHUPA, B Pa3BUTHH
COBpPEMEHHON TEXHUKH U TEXHOJOTHUH, B IPAKTHUECKOHN AESTEILHOCTH JIFOCH, IIETIOCTHOCTD U €IMHCTBO (PM3MUECKON KapTUHBI
MUpAa;

YYUTBIBATh TPAHUIBI TPUMEHEHNUS H3YYCHHBIX (H3HYECKUX MOJICNICH: TOUCUHBIH IIEKTPUIECKUH 3apsi]l, Tyd CBEeTa, TOUCUHBIH
UCTOYHUK CBETA, AepHas MOJeNb aTOMa, HyKJIIOHHAS! MOJICJIb ATOMHOTO SI/Ipa TP PEIICHUN (PU3MYECKHX 3a/1a4;
pacro3HaBath (U3NUECKUE SBICHUS (ITPOLECCHI) M OOBSCHATH HX HA OCHOBE 3aKOHOB DJIEKTPOIUHAMUKHY U KBaHTOBOU (pr3HKH:
3IIEKTPUYECKasi IPOBOJAUMOCTb, TEIJIOBOE, CBETOBOE, XMMUYECKOE, MaTHUTHOE JCHCTBUS TOKA, B3aMMOJICHCTBUE MarHUTOB,
3IIEKTPOMArHUTHAsI HHAYKLUS, IeHCTBHE MarHUTHOTO TOJISl HA IPOBOAHUK C TOKOM U ABHXKYIIMKCS 3aps[l, SJICKTPOMarHUTHEIE
KoJIeOaHUsI M BOJIHBI, IPSMOJMHEHHOE paclpoCTpaHeHUE CBETA, OTpaKeHHUeE, NpesIoMIIeHrne, nHTepepeHuus, qudpakaus u
MOJISIpU3aIs CBeTa, AucHepcus cera, orosnekrpuueckuii 3gpdekr (horoaddekr), cBeTOBOE NaBiieHHE, BOZHUKHOBEHHE
JIMHEeMYaToro CreKTpa aToMa BOJIOPO/ia, €CTECTBEHHAs U MCKYCCTBEHHAs paJiM0aKTUBHOCTE;

OMKCHIBATh M3YyYEHHBIC CBOWMCTBA BEUIECTBA (DJIEKTPUUECKHE, MATHUTHBIC, ONTHYECKHE, JEKTPHUUECKYI0 MPOBOAMMOCTH
Pa3INYHBIX CPEA) U DJIEKTPOMAarHUTHBIC SBJICHUS (IPOLECCHI), UCHONB3YS (PU3NUECKUE BEIWUYMHBL: JCKTPUUSCKHN 3apsii,
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CHJIa TOKa, DJIEKTPUIECKOE HAIPSHKEHUE, SJIEKTPHUECKOE COMTPOTHBRIICHNE, Pa3HOCTh OTEHIIMAIIOB, SJIEKTPOABIKYIIIAs CUIIA,
paboTa ToKa, MHAYKIMsI MATHUTHOTO TIOJIs, cuiia Amriepa, cuia JIopeHIa, HHAYKTHBHOCTD KaTyIIKH, SHEPTUS DIIEKTPUIECKOTO
W MarHuTHOIO TOJICH, MEpHOJ U 4YacToTa KojeOaHUil B KoJeOAaTEIIbHOM KOHTYpe, 3aps] M Cujia TOKa B IpoIecce
TApPMOHUYECKUX 3JICKTPOMArHUTHBIX KOJIeOaHUH, (DOKYCHOE pACCTOSHHUE W ONTHYECKas CHIa JIMH3bI, NPU ONHCAHUU
MPaBWILHO TPAKTOBATh (DU3MUYECKUIN CMBICT HCIIOJB3YEMBIX BEIHYUH, HX 0003HAUYCHUS W €AMHUIILI, YKa3bIBaTh (DOPMYIIBI,
CBSI3BIBAIONINE TAHHYIO (PU3NYECKYIO BETUYMHY C APYTUMH BETUYNHAMU;

OTHCHIBaTh U3yUYEHHBIE KBAHTOBBIC SIBIICHUS U MIPOLECCHI, UCTIONIB3Ys (PU3NUECKHE BEIIMYHHBI: CKOPOCTh 3JIEKTPOMArHUTHBIX
BOJTH, JTTUHA BOJIHBI M YaCTOTa CBETa, SHEPTHUS U UMITYJIbC (DOTOHA, IEPHOJ MOTypacaia, JHEPTUs CBA3H aTOMHBIX Sifiep, PU
OINMMCAaHUU MPAaBUIJIIbBHO TPAKTOBATH (bH?)I/I‘ICCKHﬁ CMBICJT UCIIOJIb3YEMbBIX BCJIIMYMUH, UX O603Ha‘ICHI/Iﬂ 1 CAWHUIILI, YKa3bIBaTh
(OopMyJIBI, CBS3BIBAIOIIUE JAHHYIO (PU3NYECKYIO BEIMYHMHY C JIPYTHMMH BEJIIMYMHAMU, BBIUYMCISITH 3HAYCHUE (DU3HUECKOM
BEJITMYUHBL;

aHANM3UPOBATh (PU3NYECKHE TPOIECCHl M SIBICHHS, HCIONB3Ys (U3NYECKHE 3aKOHBI W MPUHIMIE: 3akoH OMa, 3aKOHBI
MOCIIEIOBATENILHOTO M TapajlIeIbHOTO COEIUHEHHs] MPOBOJHUKOB, 3akoH Jlkoyms—JIeHma, 3aKkoH 3JIEKTPOMAarHUTHON
WHAYKIWH, 3aKOH TPSIMOIMHEHHOTO pPACIpOCTpaHEHHUS CBETa, 3aKOHBI OTPaXEHWsI CBETa, 3aKOHBI MPEIIOMIICHHS CBETa,
ypaBHeHHe ODiHITeHHa 171 PoTodddexra, 3aKOH COXpaHEHHUS DPHEPTHH, 3aKOH COXpPAaHEHUS WMITYJIbCa, 3aKOH COXPaHEHUS
ANEKTPUYECKOTO 3apsi/ia, 3aKOH COXPaHEHUS MacCOBOTO YHCIIA, MOCTyNaThl bopa, 3aKoH painoakTUBHOTO pacmaa, Ipu 3TOM
pa3iuyaTh CIIOBECHYIO (DOPMYJIHMPOBKY 3aKOHA, €ro MaTeMaTH4YeCKOe BEIpaXXCHHE U YCIIOBUS (TpaHUIbl, 00JacTH)
MPUMEHUMOCTH;

OTIpeIETISATH HAIIPABJICHNE BEKTOPA HHIAYKIIMA MAarHUTHOTO TOJIS IPOBOJHUKA C TOKOM, CHITBI AMItepa 1 cuutel JlopeHia;
CTPOUTH U ONHCHIBATH N300paKeHNE, CO3JaBaeMOe TUIOCKUM 3epKaJioM, TOHKOH JTHH301;

BBITIOTHSTH SKCIIEPUMEHTHI 10 FICCIEOBAHUIO (PU3NIECKUX SBJICHUN U MPOIECCOB C NCMOIB30BAHUEM MPSIMBIX M KOCBEHHBIX
W3MEPEHUI: TIPU 3TOM (OPMYIHPOBATh MpoOieMy/3a1ady W THUIOTE3y y4eOHOTo 3KCIEpUMEHTa, COOMpaTh YCTAaHOBKY W3
MPEI0KEHHOTO 000PYIOBaHUs, IPOBOIUTH OTBIT B (POPMYIUPOBATEH BHIBOIBI;

OCYIIECTBIATh TPSIMblE W KOCBEHHBIE W3MEPEeHHs (U3NYECKHX BEIWYHH, NMPH STOM BBIOMPATh ONTHUMAIBHBIA CIIOCOO
M3MEPEHHS U UCTIOIh30BaTh U3BECTHBIE METOBI OIEHKH TOTPEIIHOCTEH N3MEPEHU;

WCCIIEIOBATh 3aBHCUMOCTH (DM3WYECKMX BEIMYWH C KCIIONb30BAaHUEM TIPSMBIX H3MEPEHHUH: TPU ITOM KOHCTPYHPOBATh
YCTaHOBKY, (PMKCHPOBATh PE3yIbTATHI OJTYUEHHON 3aBHCUMOCTH (PH3MUECKUX BEIMYHMH B BUE TaOIHIl U TPaHKOB, /IENaTh
BBIBO/IBI IO PE3yJIbTATaM HCCIICJOBAHNS;

coOyoaTh npaBuia 0e30MacHOTO TpyJAa IMPU MPOBEACHUM HCCIENOBAaHMH B paMKaxX Y4eOHOTO JKCIIEpUMEHTa, y4ueOHO-
WCCIIEJIOBATEIBCKOW W TIPOSKTHOW JEATEIhHOCTH C WCIOJh30BAHHEM HW3MEPHUTENbHBIX YCTPOWCTB U J1a0OpaTOPHOTO
o0opymoBaHuS;

pemaTs pac4ETHBIC 33a4H C SIBHO 33JJaHHOHN (PH3MUECKOIM MOJIENBIO, UCTIONB3YS (hN3WUeCcKre 3aKOHBI U IPUHIIMITEI, HA OCHOBE
aHaJn3a yCIIOBUS 3a/1a4d BEIONpATh GU3HIECKYI0 MOJIENb, BRIACIATh PU3NICCKHE BETUINHBI U (hOPMYJIBI, HEOOXOTUMEIC JIJIS
eé peUICHUA, IPOBOANTH pacqéTm " OLICHUBATH PCAJIBHOCTD ITOJYUYCHHOTI'O 3HAUYCHHUA (I)HSquCKOfI BCIIMYHUHBI,

pelaTh KaueCTBEHHBIE 33/1a4M: BBICTPAUBATh JJOTMYECKU HETPOTHBOPEUMBYIO LIEMTOUKY PACCYkKICHHUN C OIIOPOH Ha U3YUYEHHBIE
3aKOHbI, 3aKOHOMEPHOCTH M (DU3HUYECKHUE SIBICHUS;

WCIIOJIb30BaTh NPH pellleHHH y4eOHBIX 3a]]a4 COBpEMEHHbIE HH(POPMAIIMOHHBIE TEXHOIOTUH IS IOUCKA, CTPYKTYpUPOBaHUS,
WHTEPIPETANH U MPENCTaBICHNS YIeOHOM M HAyYHO-TIOMYIIpHONH HH(POPMAIINH, TOTYyYEeHHON U3 PAa3INYHBIX NCTOYHUKOB,
KPUTHUYECKH aHAJIM3UPOBATh MOIyYaeMyI0 HHPOPMAIIHIO;

OOBSACHATh TPUHIUMBI OEHCTBUS MalldH, TPUOOPOB M TEXHHUECKUX YCTPOMCTB, pa3ilU4aTh YCIOBUS UX O€30MacHOro
HUCIIOJIB30BAaHUA B HOBCGHHGBHOﬁ KU3HU,

NPUBOJIUTH MPUMEPHI BKJIaJa POCCUHCKUX W 3apyOCKHBIX yU€HBIX-(DU3UKOB B Pa3BUTHE HAayKH, B OOBSICHEHHE MPOILIECCOB
OKpYKaIOILIETO MUPA, B Pa3BUTUE TEXHUKHU U TEXHOJIOTHIA;

MCIIOJIb30BaTh TEOPETHUYCCKUE 3HAHUS 110 (PU3UKE B IIOBCEAHEBHOM KU3HU JUIsl 00eCTieYeHUs 0€30MaCHOCTH IPpH 00paIeHUY ¢
npuOopaMu M TEXHUYECKUMHU yCTPOHCTBAMH, TSI COXPAHEHHS 3I0POBBS U COONIOIEHUS HOPM 3KOJIOTHYECKOTO TIOBEICHHS B
OKpYyKarolllel cpenie;

pabotaTh B TpYIE C BBIIOJHEHHUEM pa3IMYHBIX COLUUANBHBIX pOJeH, IUIAHUPOBAaTh pPabOTy TPYMIbl, PalUOHAIEHO
pacipeaciaaTb O6$I3aHHOCTI/I U IJIAHUPOBATH ACATCIBHOCTHL B HECTAHAAPTHBIX CUTYyALUAX, aJCKBATHO OLICHHMBATHL BKJIAJ
K2XXJI0T0 U3 YYaCTHUKOB TPYIIIEI B PEIICHUE PACCMATPUBACMOM TTPOOIEMBI.

TEMATHYECKOE IVTIAHUPOBAHUE
PaGouas mnporpamma mno yuyeOHOMY mnpenMery «®@u3uka» pa3padorana ¢ y4dyérom paboueii mporpamMmbl
BOCIIUTAHMS, 4YTO OTPA’KEHO B JIMYHOCTHBIX IJIAHMPYEMBIX pPe3yJbTaTax H o0eclneynBaeT  peajau3alUIo
WHBapHaHTHBIX MoayJieil (MM) nporpaMmmMbl «YpouHasi AeATeIbHOCTb» U «OCHOBHBbIE IIKOJIbHbIE J1€J1a%.
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10 KJIACC

Komnuuectso DeKTpOHHbIC (LU(PPOBHIE)
HaumenoBanue pa3jenoB u
Ne /i 1acoB o0OpazoBaTebHbIE PECypPChI
TEM TPOTPaMMBbI
Bcero KP TIP
Paznen 1.OU3UKA U METO/Ibl HAYYHOI'O IIO3HAHUA
11 ®usuKa U METOJbI HAYYHOI'O 5 Bubnmorexa LJOK
' [O3HAHUSI https://m.edsoo.ru/7f41bf72
Hroro mo pasmeny 2
Pa3znen 2.MEXAHUKA
bu6mmoreka IJOK
21 K
AHenMaTiia > https://m.edso0.ru/7f41bf72
bubmuorexa LIOK
2.2 7
A https://m.edsoo.ru/7f41bf72
53 3aKOHBI COXpaHEHHUS B 6 bu6mmotexa [JOK
' MEXaHHKe https://m.edsoo.ru/7f41bf72
HUroro mo paznemry 18

Paznen 3.MOJIEKYJIAPHASA ®PU3UKA U TEPMOJNHAMHUKA

OCHOBBI MOJIEKYJIPHO-

3.1 . 9 1
KHHETUYECKON TEOpHH
3.2 OCHOBBI TEPMOAUHAMUKHI 10 1
33 ArperaTHble COCTOSTHUS 5
' BemiecTBa. Pa3oBble MEPEX0Ibl
Uroro mo paznery 24
Pa3znen 4.9JIEKTPOIUHAMUKA
4.1 OneKTpocTaTHKa 10
ITocTOSIHHBIN ANEKTPUUECKUN
4.2 TOK. TOKM B pa3mu4HBIX 12
cpemax
Hroro no pazneny 22
PezepBHOE BpeMms 2
OBUIEE KOJIMYECTBO YACOB 68 3 3
1O ITIPOT'PAMME
11 KJIACC
KomuuectBo
Ne HaumenoBanue pa3jenoB u
4acoB
/0 | TeM HporpaMMbl
Bcero KP [IIP
Paznen 1.29JIEKTPOAUHAMUKA
MarzuTHoOE 1noJe.

11 11

DNeKTpOMarHuTHAS WHYKITUS
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[Iporpamma BocniuTanus

UM «YpouHasn
JeATeIbHOCTDY.
MaxkcumanbHOE
HCIIOJIb30BaHUE
BOCTIUTATEIbHBIX
BO3MOXKHOCTEH  CoJep KaHus
Y4EOHBIX  MpPEAMETOB  JUIA
(dopMupoBaHus y
o0yJarommuxcss  POCCHHCKUX
TPaIUIIMOHHBIX JIyXOBHO-
HPaBCTBEHHBIX u

COLIMOKYJIBTYPHBIX IEHHOCTEH,
POCCHIICKOTO  HCTOPHYECKOTO
CO3HAHUS Ha OCHOBE
HCTOPHYECKOTO MPOCBEIICHHUS;
noJ0Op  COOTBETCTBYIOLIETO
coliep KaHUs YPOKOB, 3a/IaHUH,
BCIIOMOTATEIbHBIX
MaTepHaloB, MPOOICMHBIX
CUTYAIUH 111 00CYKICHHIA;

Buonuoreka I_[OK VHULIMUPOBAHUE U IIOJJIEPIKKA
https://m.edsoo.ru/7f41bf72  MCCICAOBATCILCKON
JIESITETFHOCTH 00yJarOIINXCs,
bubGmmorexa [IOK IUIAHUPOBAHKE U BBIOTHEHHE
https://m.edsoo.ru/7f41bf72 | vHIMBHAYaNBHBIX K
TPYTIIOBBIX IIPOEKTOB
Bubsmorexa [IOK BOCIIUTATEIHLHOMN
https://m.eds00.ru/7f41bf72  wanpasnensocru
HNM«OcHOBHBIE IIKOJIbHBIE
JeJiax.
BHenkonpHbIE TEMAaTHYECKHE
MEPOTIPUSATHSI BOCITUTATCIHHOMN
bubmoreka [JOK HanpaBJICHHOCTH,
https://m.edsoo.ru/7f41bf72 ~  OPTaHHM3YCMBIC HICAATOTaMHU o
— . ¢busnke
bubmnoreka LIOK
https://m.edsoo.ru/7f41bf72
IIporpamma BocniuTaHust
OnekTpoHHBIC (TG POBEIE)
00pa3oBaTeNbHBIC PECYPCHI
UM «Ypounas
JeSITeJLHOCTDY.
brbmmorexa LIOK IIpumeHeHe  MHTEPAKTUBHBIX

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

yuyeOHOH  paboThl -
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I/ITOFO o pa3I[eJ'I 11 HUHTCJJICKTYaJIbHBIX,
y CTUMYJIUPYIOIIHUX
Pa3nen 2.KOJIJEBAHUSI Y1 BOJTHBI TO3HABATCIILHYIO  MOTHBALIHIO,
HUI'POBBIX MCETOAUK, AHUCKYCCHUMH,
91 MexaHudeckue u 9 1 uommoteka IIOK TAFOIINX BO3MOKHOCTD
' AJIEKTPOMAarHUTHEIE KOJeOaHuUs itps://m.eds00.ru/7f41c97c ~ MPHOOPECTH  OMBIT  BEJCHHS
KOHCTPYKTUBHOT'O Jquajora,
29 Mexanudeckue u 5 1 nommoreka LIOK rpymmoBas  paGoTa,  KOTOpas
JJIEKTPOMATHUTHBIE BOJIHEI (tps://m.eds00.ru/7f41c97C  yumr cTpouTh OTHOMICHHS H
u6morexa IHIOK JIECTBOBATh B KOMaHJIE,
2.3 Onrtuka 10 . B £ CIOCOBCTBYET Pa3BUTHIO
itps://m.edsoo.ru/7f41c97c KPHTHYECKOTO MBIILTCHHS,
" 24 OpFaHI/ISaHI/IH HaCTaBHHUYCCTBA
TOTO 1O paBZ{eHy MOTHBHUPOBAHHBIX u
Pa3zen 3.0CHOBBI CHEIIMAJIbHOM TEOPUM OTHOCHUTEJIBHOCTH SPY/HMPOBAHHLIX 00ydaIOUIMXCA
Haxq HCYCICBAOIIMMHA
31 OCHOBBI CIIELIMATIEHON TEOPUU 4 bubnmorexa [HOK OJIHOKJIACCHUKAMH, B TOM YHCIIC
' OTHOCHUTEIBHOCTH https://m.edso0.ru/7f41c97¢ ¢ 0coObIMH 0OpasoBaTENLHBIMU
OTPeOHOCTAMH, JIAIOIIETO
Hroro 1o paszueiy 4 o0yJaromumcst COIMAIILHO
3HAYMMBIH OTIBIT
Pazgen 4. KBAHTOBAS ®U3UKA COTPYJHMYECTBA ¥ B3aUMHOM
IIOMOIIIH,
Bbubmmoreka ITOK ’
4.1 DJIeMeHTHI KBAaHTOBOU ONITHKH 6 1 UM«OcHOBHBIC HIKOIbLHbIE
https://m.eds00.ru/7f41c97¢  pena.
BI/I6HI/IOTCK3 ]_IOK BHemnkonsHbIE TEMAaTHYECKHE
4.2 Crtpoenue aroma 4 . MEpOIPHUATHS BOCIIUTATEIBHOI
https://m.edsoo.ru/7f41c97c HATIPABICHHOCTH,
43 A 5 Bbubanoreka [JOK OpraHu3yeMble MearoraMu o
. TOMHOE SIPO
P https://m.edso0.ru/7f41c97c = busuxe
Hroro mo pazneny 15

Paznen 5.9JIEMEHTbBI ACTPOHOMUU U ACTPO®U3NKHN

DNeMEeHThI aCTPOHOMUU U Bbubnunorexa [HOK
5.1 7
acTpoU3UKI https://m.edsoo.ru/7f41¢c97¢
HUroro mo paznery 7
Paznen 6.OBOBILIAIOIIEE IIOBTOPEHUE
bubanorexa [JOK
61 Obobwarowiee nosToperie 4 https://m.edsoo.ru/7f41c97c
HUroro mo pasneny 4
PesepBHOE BpeMs 3
OBUIEE KOJIMYECTBO YACOB 68 4 7
O TTIPOTPAMME

Brrmucka Bepua 01.09.2023r.

JdupexTop MIKOJIbBI / m)’// C.I. benac

(MNoanucsb)
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