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HOACHUTEJBHASA 3AIINCKA

[Iporpamma no ¢usuke 6a30BOro ypoBHS Ha YPOBHE CpPEIHEro OOIero
oOpa3oBaHus pa3paboTaHa HA OCHOBE MOJIOKEHUI U TpeOOBaHUM K pe3ysibTaTam
OCBOCHHMSI OCHOBHOU 00pa3zoBaTesibHON MporpaMmsl, npeacTaBieHHbIx B GI'OC
COO, a Takxe ¢ yd€roM deaepanbHOil pabouel MporpaMMbl BOCIUTAHUS U
KOHIIETIIMY TpenoaBanus yueOHoro npeamera «Pusnka» B 00pa3oBaTesIbHBIX
OpraHU3aAUAX Poccuiickoi Odenepannu, peanu3yrommx OCHOBHEIE
oOpa3oBarenbHbIE MPOTPAMMBI.

Conepxanue mporpaMMbl 1Mo (GU3HMKE HampaBlieHO Ha (HOpMHUpPOBaHUE
€CTEeCTBEHHO-HAYYHOU KapTUHBI Mupa oOyuaromuxcs 10-11 kmaccoB mpwu
oOyueHnn uX (@u3nke Ha 0a30BOM ypOBHE HAa OCHOBE CHCTEMHO-
HesTebHOCTHOTO  moaxoaa. [lporpamma 1o  QU3HMKE  COOTBETCTBYET
tpeboBanusiMm GI'OC COO k MmIaHUPYyEeMbIM JHUYHOCTHBIM, MPEAMETHBIM U
METaIpeIMETHBIM pe3yiibTaTaM 00y4YeHHSs], a TAK)KE YUUTHIBAET HEOOXOJUMOCTh
peanu3ali  MEXKMPEIMETHBIX CBi3ed (U3NKH C €CTeCTBEHHO-HAyYHBIMU
y4eOHbIMU TIpeIMeTaMHu. B Hel ompenemnsitoTcsi OCHOBHBIC LIETU HU3YYCHUS
(bu3MKK Ha ypOBHE CpeliHero 001iero o0pa3oBaHusl, MIIAHUPYEMbIE PE3YIbTaThI
OCBOCHHS Kypca (PU3UKH: JMYHOCTHBIE, METaIllpeJIMETHbIC, MpeAMETHbIC (Ha
0a30BOM YpOBHE).

[Iporpamma no Gpu3uKe BKIIOYAET:

® IUTAHUPYEMBIE PE3YJIbTAThl OCBOEHUS Kypca (hU3MKU Ha 6a30BOM YPOBHE,

B TOM YHCJIE TIPEIMETHBIE PE3yJIbTAThI 10 TOJ[aM 00yUEeHHUS;

e cosiepkanue yueoHoro npeamera «dusukay mo rogam o0yueHus.

du3nka KaKk Hayka O HauOoyiee OOMIMX 3aKOHAX MPHUPOBI, BBHICTyMas B
KauecTBe Y4eOHOro MpeAMeTa B IIIKOJIe, BHOCHT CYIIECTBEHHBIH BKJIAJ B
cucteMy 3HaHMi 00 okpyxkawomem wmupe. I[llkonpHBIT Kypc (Quukm —
CUCTEMOOOpa3yIONUi 11  €CTeCTBEHHO-HAYYHBIX yUEOHBIX MPEIMETOB,
MIOCKOJIbKY (DU3WYECKHE 3aKOHBI Jie)KaT B OCHOBE IIPOIIECCOB U SIBJICHHIA,
H3y4aeMbIX XUMHEH, Ouoisioruei, usnueckoil reorpadueii U acTpOHOMHUEH.
Hcrnonp3oBaHne M akTUBHOE TMpPUMEHEHHE (U3MUECKUX 3HAHUM OMpeessieT
XapakTep U pa3BUTHE Pa3HOOOPA3HBIX TEXHOJOTUH B cepe SHEpPreTUuKH,
TpPaHCTIIOPTa, OCBOCHUSI KOCMOCA, TTOJIYYCHHUSI HOBBIX MaTEPHAIIOB C 33JlaHHBIMU
cBoiicTBaMH M Jpyrux. W3ydeHue QU3MKM BHOCHUT OCHOBHOM BKJIaa B
dbopMHpOBaHHE €CTECTBEHHO-HAYYHOM KAapTUHBI MHpa OOydYaroumuxcsi, B
dbopMupoBaHWEe YMEHUN TPUMEHSITh HAyYHBIH METOJ TIO3HAHUA TpHU
BBITIOJITHCHUH UMM YICOHBIX HCCIICIOBAHUM.

B ocHOBy kypca ¢u3uku 11 ypOBHSI CpeaHEro oOmiero oOpa3oBaHUS
MOJIOKEH DS HACH, KOTOPhIE MOXHO paccMaTpyBaTh KaK MPHUHIIUIBI €T0
MIOCTPOCHMUSI.

Hoesa yenocmuocmu. B COOTBETCTBUU C HEW KypC SBISICTCS JIOTHYECKU
3aBEPIIEHHBIM, OH COJICPKUT MaTepuall U3 BCEX Pa3leioB (DU3UKU, BKIIOUYACT
KaK BOIIPOCHI KJIACCUYECKOM, TaK 1 COBPEMEHHOH (DH3HUKHU.

Hoes cenepanuzayuu. B COOTBETCTBUM C HEW MmaTepuall Kypca (U3UKA
o0beMHEH BOKpPYr GuU3MYEeCKuX Teopuil. Bemymmm B Kypce sBISETCS
dbopMupoBaHrE MPEACTABICHUI O CTPYKTYPHBIX YPOBHSIX MAaT€pUH, BEIIESCTBE U
noJie.

Hoes eymanumapuzayuu. EE peanmzanus mpeanonaraeT MCIOIb30BAHUE
T'YMaHUTAPHOTO TOTEHIHANIA (U3UYECKON HAyKHU, OCMBICIICHUE CBSI3M PA3BUTHS
¢u3nkn ¢ pa3BUTHEM OOIIECTBAa, a TaKke C MHPOBO33PECHUECKUMH,
HPABCTBEHHBIMHU U YKOJIOTHIECKUMU TTPOOTIEMaAMHU.
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Hoes npuxnaonou nanpasrennocmu. Kypc (uszuku mnpesamnonaraet
3HAKOMCTBO C IIIHPOKUM KPYIOM TEXHHUYECKHMX M TEXHOJIOTHYECKHUX
IPUIIOKEHUHN U3yUYEHHBIX TEOPHH U 3aKOHOB.

Hoes skonoeuzayuu peannusyercss MOCPEACTBOM BBEICHHUS JIIEMEHTOB
COJIEpKaHUs, TOCBSIIEHHBIX SKOJIOTHYECKHM TMpobdjIeMaM COBPEMEHHOCTH,
KOTOPBIC CBSI3aHBI C PA3BUTHUEM TEXHUKH U TEXHOJOTHH, a TakkKe 00CYKICHUS
npoOJieM  palMoHANBHOTO  MPHUPOAOINONIB30BAHUS U AKOJOTHYECKON
0€30MacHOCTH.

Crep>KHEeBBIMHU JJIEMEHTaMH Kypca (M3MKH Ha YpOBHE CPEIHEro OOIIero
oOpa3oBaHwMs ABJSIIOTCS (U3HUecKkne Teopuu (GopMUpOBaHKE TIPEICTABICHHUA O
CTPYKTYpe MOCTPOCHUS (PU3NICCKON TEOpHH, poiu (PyHIaAMEHTATBHBIX 3aKOHOB
U TPUHLIUIOB B COBPEMEHHBIX TMPEJCTABICHUSX O TMPUPOJIE, TpaHHUIaX
NPUMEHUMOCTH TEOPHM, JJIi ONHUCAHUS €CTECTBEHHO-HAYYHBIX SIBIICHUN U
IIPOIICCCOB).

CuUCTeMHO-JIeSTEIPHOCTHBI TOAX0A B Kypce (HU3UKH pean3yeTcs
OpeXJe BCEro 3a CUET OpraHu3alii SKCIEPUMEHTAIBHOU JeATEeIbHOCTH
oOyuaroruxcsi. [{ns 6a3oBoro ypoBHs Kypca (DU3UKU — 3TO HUCIOJIb30BAHUE
CUCTEMBI (DPOHTAJILHBIX KPATKOBPEMEHHBIX KCIIEPUMEHTOB U JIA0OPATOPHBIX
paboT, KOTOphle B mporpamme 1o (u3uke oObEeIUHEHBI B OOIIMA CIHCOK
YUYEHMUYECKHX TMpaKTUYecKux paboT. BeijeneHne B yKa3aHHOM IepeyHe
71a60paTOPHBIX PabOT, MPOBOAUMBIX JIJII KOHTPOJS U OI[EHKU, OCYIIECTBIISIETCS
y4yacTHUKaMU 0Opa3oBaTeNbHOTO TIpollecca HUCXOJs U3  OCOOEHHOCTEH
TUTAaHUPOBAHUS W OCHalleHus kaOuHera ¢usuku. [Ipu sTom obecmneunBaeTcs
OBJIAJICHHE OOYYAIOIIMMHUCS YMEHUSIMH MPOBOJUTH KOCBEHHBIE HW3MEpPEHHSI,
UCCJICIOBAHUS 3aBUCUMOCTEN (PU3NYECKUX BETUYMH M TIOCTAHOBKY OIIBITOB TIO
IIPOBEPKE MPE/I0KEHHBIX THIIOTE3.

bonbioe BHUMaHWE yIENsSETCS PEIICHUIO PACUETHBIX M KaueCTBEHHBIX
3anau. [Ipu sTOM JU1st pacU€THBIX 337124 IPUOPUTETOM SIBIISIOTCS 3a/1a4 C SIBHO
3alaHHOM  (DU3UYECKOW MOJIENbIO, TO3BOJISIONINE TMPUMEHSTh W3yYCHHbIE
3aKOHBI M 3aKOHOMEPHOCTH KaK M3 OJHOT0 paszfeina Kypca, Tak U UHTETpUpYs
3HaHUS W3 pa3HBIX pasznenoB. [[ns KadecTBEHHBIX 3aJad MPUOPUTETOM
SABJISIFOTCSL  3aJaHUsl HAa OOBSICHEHUE TMPOTEKAHUS (PU3UUYECKUX SIBICHUN U
IIPOIICCCOB B OKPYXKAIOIICH KU3HHU, TpeOyrolrue BbIOOpa (HU3NISCKOM MOJICIH
JUTSI CUTYaIliy TTPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBun ¢ tpeboBanusimu DPI'OC COO k wmarepuanibHO-
TEXHUYECKOMY OOECIIeUeHUI0 Y4eOHOro Tmporecca 0a30BbId ypOBEHb Kypca
¢u3NKKM Ha YpPOBHE CpEIHEro OoOImero oOpa3oBaHUS JODKEH H3y4aThCs B
YCJIOBHSIX TIPEIMETHOTO KaOuHeTa (M3UKU WM B YCIOBHUSX MHTETPUPOBAHHOTO
KaOuMHeTa MpPEJAMETOB €CTECTBEHHO-HAY4YHOro IuKkia. B kaOunere Qusuku
JOJDKHO OBITh HEOOXOAMMOE JIabOpaTopHOE OOOPYAOBAaHUE ISl BBHIMOTHEHUS
YKa3aHHBIX B TporpaMme 10 (PU3NKE YYCHHUYECKUX MPAKTHYECKUX PAOOT U
JIEMOHCTPAIIMOHHOE 000PYIOBaHHE.

JlemoHCTpaninoHHoe 000pynoBaHue (GOPMHUPYETCS B COOTBETCTBUU C
MPUHITUIIOM MHWHHMAJIBHOW JOCTAaTOYHOCTH M O0ECTIeUYMBACT IMOCTAHOBKY
MEPEUYNCICHHBIX B TIPOrpaMMme MO (PU3MKE KIIOYEBBIX JIEMOHCTpAIUil s
WCCIICIOBAHMS HW3Y4YaeMbIX SBJICHUH W TPOIECCOB, OMIUPHUYECKUX U
(byHIaMEHTAIBHBIX 3aKOHOB, MX TEXHUYECKUX MPUMCHECHHM.

JIaGopatopHoe 000pyIdOBaHHE I YUYEHHYECKUX MPAKTUYECKUX pPadoT
dbopmupyeTCcss B BUAEC TEMAaTHYECKUX KOMIUIEKTOB TeMaTHYECKHE KOMIUICKTHI
71a00paTOPHOTO OOOPYIOBAHUS MOKHBI OBITHh TIOCTPOCHBI HA KOMIUIEKCHOM
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UCIIOJIb30BAaHUU aHAJIOTOBBIX U U(POBBIX MPUOOPOB, a TAKXKE KOMITbIOTEPHBIX
U3MEPUTETBHBIX CUCTEM B BHJIE IU(DPOBBIX JAOOPATOPUH.

OCHOBHBIMHU 1IEJISIMU U3y4€HUs] PU3UKHU B 001IeM 00pa30BaHUU SBIISIOTCS:

e hOpMHUpPOBAHUE HHTEpPECa M CTPEeMJICHUS OOyYarONIMXCS K HAyYHOMY
U3YYEHUIO MPUPOJIbI, PA3BUTHE UX HMHTEIUICKTYyaJIbHBIX M TBOPUYECKHX
CIIOCOOHOCTE;

®pa3BUTHUE TMPEACTaBICHU O HAYYHOM  METOJIe  IO3HAaHUS U
dbopMHpOBaHUE HCCIAEAOBATEILCKOTO OTHOUIECHUSI K OKpPYXKalolUM
SBJICHUSIM;

¢ hOpMHUpPOBAHNE HAYYHOTO MHPOBO33PEHHUS KaK pe3yJibTara H3y4YCeHHUs
OCHOB CTPOCHHS MaTepUH U PyHIaMEHTATbHBIX 3aKOHOB (PU3UKH;

® hOpMHUpPOBAHUE YMEHUN OOBICHATH SBJICHUS C HCIOJIb30BAHUEM
bu3HUeCcKNX 3HAaHUHM M HAYYHBIX JJOKA3aTEIbCTB;

¢ hOpMHUpPOBAHUE TPEJCTABICHUN O POJU (DUMKU I PA3BUTHUS JIPYTUX
€CTECTBEHHBIX HayK, TEXHUKU U TEXHOJOTHUH.

JlocTkeHre TUX 11eNIel 00eCIeYMBAETCSl PEIICHUEM CIICTYIONINX 3a1a4 B

npoliecce U3ydeHus Kypca (U3NKU Ha YPOBHE CPEJIHETO 00IIero 00pa3oBaHuUs:
eIIpHOOPETEHNE  CHUCTEMBl  3HAHMM 00  0o0mMX  (PU3HUYECKUX
3aKOHOMEpPHOCTSIX,  3aKOHaX,  TEOpHUSAX, BKJIIOYAas  MEXaHHUKY,
MOJICKYJISIDHYIO (PU3UKY, JJIEKTPOAMHAMUKY, KBAaHTOBYIO (GU3HKY U
AJIIEMEHTHI aCTPOPU3UKH;

e hOpMHUpPOBAHHE YMEHUN TNPUMEHAITh TEOPETUUYECKUE 3HAHUA JUIS
OOBsACHEHUS] (PUBUYECKHX SIBICHUM B TPUPOJE U A TPUHATHUSA
IIPAKTUYECKUX PELICHUU B IOBCEIHEBHOM KU3HU,

®OCBOCHHE CIIOCOOOB PEIICHUS pa3JIMYHBIX 3a7ad C SIBHO 3aJaHHOU
¢du3nuecKkoil MOJIENbI0, 3a7a4, MOAPa3yMEBAIOIIUX CAMOCTOSTEIHHOE
co3/laHue (PU3HUECKON MOICIH, aJICKBATHOM YCIOBHUSM 3aJ1a4H;

eTIOHMMaHUE (U3MUECKUX OCHOB WM TPHUHIIUIIOB JCHCTBUS TEXHHUYECKUX
YCTPOHUCTB W  TEXHOJOTHYECKUX TMPOIECCOB, WX BIMUSIHUS Ha
OKPYKalOIIYIO Cpey;

® OBJIAJICHUE METOJAMH CaMOCTOSITEIIBHOTO TIJIAHUPOBAHUS U TPOBEICHUS
(bu3HUeCcKUX SKCIEPUMEHTOB, aHAJIM3a U UHTEPIPETAlK HH(POpMAIUH,
oTpeeeHHs JOCTOBEPHOCTHU MOJTYYEHHOTO Pe3yJIbTaTa;

® CO3/1aHUE YCIIOBUU JUJISI Pa3BUTUS YMEHHUUN TPOEKTHO-UCCIIEIOBATEIBbCKOM,
TBOPUYECKOU JIESITETbHOCTH.

Ha usydyenue ¢usuku (6a30BBI YPOBEHb) Ha YPOBHE CPETHETrO OOIIEro
obOpazoBanust orBoautcst 136 yacoB: B 10 kimacce — 68 yacoB (2 yaca B HeZeo),
B 11 knmacce — 68 yacoB (2 yaca B HEAEINIO).

[Ipenaraemeiii B mporpamMme 1o (U3MKE MEpPeUYeHb JIAOOPATOPHBIX H
MPAKTUYECKUX PalOT SBIACTCS PEKOMEHIOBAHHBIM, YUYUTEIh JEIacT BBIOOP
MPOBEICHHS J1abOpPaTOPHBIX pPadOT M OMBITOB C Y4YETOM HWHIWBHIYATbHBIX
0COOEHHOCTEM oOyJaromuxcs.
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COIEPKXAHUE OBYYEHUA
10 KJTACC

Pa3nen 1. @®usuka M1 MeTOAbI HAYYHOT'O O3HAHUSA

®dusuka — Hayka o npupoje. HayuHble METObI MTO3HAHUS OKPYXKAIOIIETO
Mupa. Ponb BKCliepuMEHTa M TEOpUU B IIPOLIECCE ITIO3HAHMS TPUPOIBI.
DKCIepUMEHT B (DU3HKE.

MopaenupoBanue PU3NUECKUX SBJICHUHN U MpolrieccoB. HayuHble TUITOTE3HI.
dusznveckue 3aKoHbI M TEOpUU. [paHUIBI TPUMEHUMOCTH (HU3UYECKHUX
3aKOHOB. [[pHHIIMIT COOTBETCTBUSI.

Ponps u mecTo pu3uku B popMHUPOBAaHUN COBPEMEHHOM HAy4YHOU KapTUHBI
MHpa, B IPAKTUYECKOU AEATEIbHOCTH JIFOICH.

Jlemoncmpayuu

AHaJIoroBele ¥ HMU(POBBIE H3MEPHUTEIBHBIC MPUOOPHI, KOMIILIOTEPHBIC
JATYUKH.

Paznen 2. Mexanunka

Tema 1. Kunemamuka

Mexannueckoe aBuxeHne. OTHOCUTEIBHOCTh MEXaHUYECKOTO JIBUKEHUS.
Cucrema otcuéra. TpaekTopusi.

[Tepemernienue, ckoOpocTh (CpelHsAsI CKOPOCTb, MIHOBEHHasi CKOPOCTh) U
YCKOPEHUE MaTepUaJbHOW TOUYKH, UX MPOCKIIMU HA OCH CUCTEMbl KOOpJMHAT.
CioxxeHue nepemMenieHnii U CI0KEeHUE CKOPOCTEH.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSMOJIMHEIHOE ABMXeHHe. | paduku
3aBUCHUMOCTH KOOPJIMHAT, CKOPOCTH, YCKOPEHHUs, IYyTH U MEPEMEIICHUS
MaTepuaIbHOW TOYKH OT BPEMEHHU.

CBobosHOE TIazieHrne. Y CKOpeHHE CBOOOTHOTO MaACHUSI.

KpuBonuneinoe paBwxkeHue. JIBWKEeHHE MaTE€pHaIbHOM TOYKU MO
OKPYKHOCTH C MOCTOSSHHOW II0 MOJIYJII CKOPOCTBIO. YTJOBas CKOpPOCTH,
JUHEHHas ckopocTh. Ilepuon m yacrota oOpamieHus. LleHTpocTpemMuTenbHoe
YCKOpEHHUE.

TexHuyeckne yCTpOHCTBA M MPAKTUYECKOE IPUMEHEHUE: CIHIOMETP,
JIBUKEHUE CHAPSJIOB, IICMTHBIC U PEMEHHBIC MIEpPEeaayn.

Jlemoncmpayuu

Monenb CUCTEMBI OTCUETa, WJLTIOCTpAIns KMHEMaTHYECKUX
XapaKTEPUCTHUK JIBUKEHHUS.

[IpeoOpa3zoBanue IBUKEHUI C UCTIOJIB30BAHUEM MTPOCTHIX MEXAHU3MOB.

[Tanenue ten B BO3AYyX€ U B Pa3pEeKEHHOM MPOCTPAHCTBE.

HaGnronenue nBukeHus Tena, OPOIIEHHOTO TOJ YIJIOM K TOPHU30HTY H
TOPU30HTAIBHO.

N3mepenne yckopeHusi CBOOOTHOTO TafCHUSI.

Hanpasnenue cKOpocTu Ipu ABUKEHUH 110 OKPYKHOCTH.

Vuenuueckuii sxcnepumenm, 1abopamopusie pabonol

N3yyeHne HEPaBHOMEPHOIO  JIBUKEHHS C  LEIbK0  ONPENCIICHHUS
MTHOBEHHOW CKOPOCTH.

UccnenoBanne COOTHOUIEHUS MEXIY MyTSMH, MPONUIECHHBIMU TEIOM 3a
MOCJEAOBATEIbHBIE PABHBIE IPOMEXYTKH BpPEMEHU NPU PaBHOYCKOPEHHOM
JBUKEHUH C HAYAJIbHOW CKOPOCTBIO, PABHOU HYIIIO.

N3ydenue nBMKEHHUs MIAPUKA B BA3KOM )KUIKOCTH.

N3yuenne aBuxKeHUS Tena, OPOIIEHHOTO TOPU30HTAIHHO.
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Tema 2. /lunamuka

[Ipunuun otHOcuTenbHOCTH ['anmumesi.  IlepBbid  3akoH  HeroToHa.
NuepruanbHble CUCTEMBI OTCUETA.

Macca tenma. Cuna. IlpunHnun cynepno3uuuu cwi. BTopoil 3akoH
HproToHa i wmarepuanibHOM TOYKM. Tperud 3akoH Hprotona s
MaTepUAIIbHBIX TOYEK.

3akoH BceMmHupHOro TAroteHus. Cuma Tsbkectn. IlepBas kocmuueckas
CKOPOCTb.

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

Tpenne. Bunpl Tpenus (mokosi, cKoJibkeHUs, kadueHus). Cuna TpeHHs.
Cyxoe Tpenue. Cuina TpeHHs CKOJIBKEHHs U cuiia TpeHus nokos. Kosdduiment
TpeHus. Cuia CONpOTUBIICHUS MIPU ABUKEHHUH TENIA B )KUIKOCTH UJIHU Ta3e.

[TocTynarenbHOE U BpalaTeIbHOE IBIKEHHE a0COIIOTHO TBEPOTO Tea.

MOMEHT CHJIBI OTHOCUTENIIBHO OCH BpaiieHus. Ilmedo cuibl. YcioBus
paBHOBECHUS TBEPAOTO TEJIA.

TexHuueckue yCTpOWCTBA U IPAKTUYECKOE NMPUMEHECHHUE: MOIALIUITHUKH,
JBUKEHHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBrieHue nHEPLIUU.

CpaBHeHHE MacC B3aUMOJICHCTBYIOIINX TET.

Bropoii 3akoH HerotoHna.

N3smepenue cui.

CrioxeHue CHil.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT JAehOpMaIIHH.

HesecomocTts. Bec Tena npu yckOpeHHOM oABEME U TAJCHHH.

CpaBHeHUE CUJT TPEHUS MOKOSI, KAYEHUS U CKOJIbKEHUSI.

VYcoBust paBHOBECUS TBEPAOTro Tea. Buabl paBHOBECHS.

Yuenuueckuu sxkcnepumenm, nabopamopnvie pabomol

N3yuenune aBmxeHus: Opycka 1o HaKJIOHHOW MIIOCKOCTH.

HccnenoBanue 3aBUCMMOCTH CHJI YIIPYTOCTH, BOSHUKAIOIIUX B IPYKUHE U
PE3MHOBOM 00pa3siie, OT uX JAedopMarnuu.

UccnenoBanue ycnoBul paBHOBECUS TBEPAOIO TeJd, WMEKOLIET0 OCh
BpAILICHUS.

Tema 3. 3aKoHbl COXPAHEHUA 8 MEXAHUKE

Nmnynbc MaTtepuanbHOW TOUYKHM (T€a), CUCTEMbl MAaT€pUAIIbHBIX TOYEK.
NmMnynbc cuiibl U1 U3MEHEHUE UMITYJIbCa Tella. 3aKOH COXPaHEHUs HMITYJIbCa.
PeakTuBHOE nBUXKEHUE.

PaboTa cuiibl. MOIITHOCTH CHJTBI.

Kunetndeckasi Heprusi MaTepualbHON Toukdu. TeopemMa 00 M3MEHEHHH
KWHETUYECKON SHEPTHH.

[TorenunanbHas SHEprusl. [TorennuanbHas SHEprus YIIPYTO
nehopMUpPOBaHHON TpYXUHBL. [loTeHIManbHAs dSHEpPrus Tela BOJIM3U
MMOBEPXHOCTH 3EMJIH.

[ToTenmuanpHpie W HEMOTEHIMANbHBIE  CUJbl.  CBs3b  PabOTHI
HENOTEHUHAIBHBIX CUJI C U3MEHEHUEM MEXAHMYECKOW SHEPTUM CUCTEMBI TEIN.
3aKOH COXpaHEHUsI MEXaHUUECKON SHEPTUH.

Ynpyrue u Heynpyrue CTOJIKHOBEHHS.

TexHuyeckue yCTpouCTBa U IPAKTUYECKOE NMPUMEHEHUE: BOAOMET, KOIIED,
MPYXKUHHBIN UCTOJIET, IBUKECHHUE PAKET.

Jlemoncmpayuu

3aKOH COXpAaHEHUS UMITYJIbCA.

[IOKYMEHT MOATMUCAH 3IEKTPOHHON MOANUCHIO
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PeaktuBHOE nBUXKEHUE.

[lepexoa NOTEHIMATILHON YHEPTUU B KHHETUUECKYIO U OOPATHO.

Yuenuueckuii sxcnepumenm, 1abopamophule pabomuol

N3yuenue aOCOMOTHO HEYNPYroro yaapa ¢ MOMOIMIbIO JBYX OJUHAKOBBIX
HUTSHBIX MAasTHUKOB.

UccnenoBanue cBsi3u paboOThl CHIIBI C HM3MEHEHHEM MEXaHUYECKOU
SHEPIuM Teja Ha IPUMEPE PACTIKEHUS PE3UHOBOIO JKI'yTa.

Paznen 3. ModsekyasipHasi pu3nka u TEpMOJAMHAMUKA

Tema 1. OcHosbl MONEKYAAPHO-KUHEMUUECKOU meopuu

OCHOBHBIC TOJIO)KEHUSI MOJICKYJISIPHO-KMHETHYECKON TEOpUH M HUX
onbITHOE oOOocHOBaHue. bpoyHoBckoe nBwkenue. Hubdysus. Xapaxrep
JOBIKEHUS W B3aMMOJICMCTBHUSI YACTHI] BEIIECTBA. MoJeNn CTPOECHHUS Tra3oB,
KUJAKOCTEH M TBEPIBIX TEN U OOBSICHEHUE CBOWCTB BEIIECTBA HA OCHOBE 3TUX
mozeneil. Macca u pa3mepsl MoJekyd. KonuyecTBo BemecTtBa. IlocTosiHHas
ABorazapo.

TennoBoe paBHoBecue. Temmepatypa u e€ wu3Mepenue. Illkana
temmneparyp Llenbcus.

Mogens wuzaeanbHoro ra3za. (OCHOBHOE ypaBHEHHE MOJIEKYJISIPHO-
KUHETUYECKOU TEOPUH HACAIbHOIrO raza. AOCOIIOTHAs TemIepaTrypa Kak Mepa
CpeaHEN KMHETHMYECKON SHEPruy TEIJIOBOTO IBWXEHHUs dacTull raza. [llkama
temneparyp KenbBuHa. ['a30Bble 3akoHbl. YpaBHeHHe MeHpaeneeBa—
Knaneiipona. 3akon /lanbrona. M3omporiecchl B UealbHOM T'a3e C MTOCTOSHHBIM
KOJMYECTBOM  BelecTBa. ['paduyeckoe TMPEACTABICHHE HU30IMPOIIECCOB:
U30TepMa, U30X0pa, u3o0apa.

TexHuyeckre yCTpOHMCTBA M MPAKTUYECKOE NPUMEHEHUE: TEPMOMETP,
Oapomerp.

Jlemoncmpayuu

OnbITHI, TOKa3bIBAIOIINE TUCKPETHOE CTPOCHHME BemiecTBa, Gororpaduu
MOJIEKYJ OPraHUYECKUX COCTMHEHUM.

OnbiTel 110 U HYy3UN KUAKOCTEN U Ta30B.

Mopens OpOyHOBCKOTO JABHKCHHS.

Mogens onbita llTepHa.

OnbITHI, JIOKa3bIBAIOIINE CyIIIECTBOBAHUE MEKMOJIEKYIISIPHOTO
B3aMMO/ICCTBUS.

Mogens, WUTIOCTpUpYIONIas IpUupoay JaBICHUS T'a3a Ha CTEHKU COCY/Ia.

OnbIThl, WUIIOCTPUPYIOLIUME YPAaBHEHUE COCTOSHHS HWJI€AIbHOTO Tasa,
M30MPOLIECCHI.

Vyenuueckuii sxcnepumenm, 1abopamopusie pabonol

Ornpenenenue Macchl BO3/1yXa B KJIACCHOW KOMHATE€ HA OCHOBE U3MEPECHUI
00BbEMa KOMHATHI, TABJICHUS K TEMIIEPATypPhl BO3/TyXa B HEM.

UccnenoBanne  3aBUCUMOCTH  MEXJIy  MapamMeTpaMd  COCTOSIHUS
Pa3peKEHHOrO0 Tasa.

Tema 2. OcHosbl mepmooOuHaAMUKU

TepMoanHaMuuecKas CHUCTEMA. BuyTrpennss DHEPIus
TEPMOJIMHAMHYECKOW CHUCTEMBI M CmocoObl e€ wu3MeHeHus. KoimuecTBo
TEMJIOTHl U pabota. BHyTpeHHssT sHEprusi OJHOATOMHOTO HCATHHOTO Ta3a.
Buael Temionepenayun: TemIONpPOBOAHOCTb, KOHBEKIIMS, U3IyYeHUE. Y IeIbHas
TEITIOEMKOCTH BelecTBa. KonmuecTBO TEMIOTHI PHU TEIIONEpeaaye.

[IOKYMEHT MOATMUCAH 3IEKTPOHHON MOANUCHIO
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[Tonsatue o6 ammabatHoMm mporecce. IlepBbIii 3aKOH TEPMOIMHAMMKHU.
[IpumeHeHne epBOTro 3aKOHA TEPMOJAMHAMUKH K H3oImpoIieccaM. I padudeckas
UHTEpIpeTalys padoThl rasa.

Btopoii 3akon TepmoaunHaMuku. HeoOpaTtuMoCTh IPOI1IECCOB B MIPUPOJIE.

TerioBele  MamuHbl.  [IpuHUMOBL  ACHCTBUA  TEIUIOBBIX — MAIIMH.
[IpeoOpazoBanus 3HEPTUM B TEIUIOBBIX MaminHax. Koad@uIMeHT Mojae3Horo
nevictBusl TeruioBo MamuHbl. [ukn KapHo u ero kodpuuMeHT IMoJae3HOro
JEeHUCTBUS. DKOJIOTHYECKHE MPOOIEMbI TEIIIOIHEPTEeTHKH.

TexHudeckre yCTpONCTBA U MPAKTUYECKOE MPUMEHEHHWE: JIBUTATEIIb
BHYTPEHHETO CrOpaHusi, ObITOBOM XOJOAMIbHUK, KOHJAUITUOHED.

Jlemoncmpayuu

W3meHenue BHYTpeHHEH SHEPTUM Tejla MPU COBEPIICHUU PabOThI: BBUIET
npoOku U3 OYyTBUIKM TOJ| ICUCTBHEM CXKAaTOTO BO3JyXa, HarpeBaHue 3¢upa B
JATYHHOU TPYOKe IMyTEM TpeHUs (BUACOEMOHCTPALIHS).

N3meHnenne  BHYTpeHHEW  SHeprum  (TeMmrmeparypbl) Tela  MpHU
TeIrIonepeaaye.

OnbiT 1o aanabaTHOMY pACIHIMPEHUIO BO3ayXa (OMBIT C BO3AYUIHBIM
OTHHBOM).

Mopenu mapoBoii TypOWHBI, JBHUraTeisi BHYTPEHHETO CrOpaHWs,
PEaKTUBHOTO IBUTATES.

Yuenuuecxuii sxcnepumenm, rabopamopHole pabomuol

N3Mmepenne yaeabHON TEMIOEMKOCTH.

Tema 3. Acpecamnwie cocmosanusn eeuecmea. Dazoevie nepexoovl

[Tapoo6pazoBanue u koHaeHcanus. Mcnapenue u kumneHue. AOCOTOTHAS
Y OTHOCHUTEJbHAs BIIAXKHOCTH BO3ayXa. HackllieHHbIA T1ap. Y aeibHas TEmioTa
napooOpa3oBaHusi. 3aBUCUMOCTh TEMIIEPATyPhl KUTICHUS OT 1aBJICHHUS.

TBépnoe temo. Kpucrammueckne u aMmopdHble Tena. AHU30TPOINUS
cBoMcTB KpucTamuioB. JKunakue kpucrtamibl. COBpEMEHHBIE MaTepUAIb.
[1naBneHue u KpucTaJU3anus. Y iefapHas Teriora miasiaeHus. Cyomumanus.

YpaBHEHHUE TEIJIOBOTO OajaHca.

TexHuyeckre ycTpoWcTBA U NPAKTUUECKOE MPUMEHEHHUE: TUTPOMETP M
MICUXPOMETP, KATIOPUMETP, TEXHOJIOTUU TOJIyYEHUSI COBPEMEHHBIX MaTEpPHUAJIOB,
B TOM YHUCJIE HAHOMAaTEpPUaIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBoiiCTBa HACBHIIICHHBIX TAPOB.

Kunenue npu noHW>KEHHOM J1aBJICHUMU.

CriocoObl U3MepeHUs BIAXKHOCTH.

HaGnronenue HarpeBanust v IJIaBJIEHUS KPUCTAJUTMUECKOTO BEIIECTBA.

JleMOHCTpalnust KpUCTaJIOB.

Vuenuueckuii sxcnepumenm, 1abopamopusie pabonol

N3mMepenre OTHOCUTENBHON BIAKHOCTH BO3yXa.

Pa3znesn 4. JinekTpoanHamMuka

Tema 1. dnekmpocmamuka

DneKTpu3anus Tela. DJEKTpUuecKuid 3apsa. JBa BHAA 3JIEKTPUYECKHUX
3apsiioB. [IpOBOJHUKY, NUAJIEKTPUKUA U MOJTYNPOBOJHUKHU. 3aKOH COXPAaHECHUS
AIEKTPUYECKOrO 3apsijaa.

B3aumopeiictBue 3apsanoB. 3akoH KynoHa. TodeyHBI 3JIEKTpUYECKHIA
3apsi. Daekrpuueckoe noiie. Hanpsok€HHOCTE AiekTpuueckoro mnois. [punnun
CyHepHO3ULIUU ANEKTPUUYECKUX TIOJICH. Jluaun HATNPSHKEHHOCTH
AIEKTPUYECKOrO MOJIS.

[IOKYMEHT MOATMUCAH 3IEKTPOHHON MOANUCHIO
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PaGora cun anexrpocraruueckoro moisa. Ilorennman. Pa3HocTh
NOTEHUUAJOB. [IpOBOMHUMKM W JUANEKTPUKU B DIIEKTPOCTATHUYECKOM IIOJIE.
Jlusnextpruyeckasi MpOHUIAEMOCTb.

DIIEKTPOEMKOCTb. Konnencarop. DIIEKTPOEMKOCTh IIJIOCKOTO
KOHJIEHCATOpa. DHEPTrHUs 3apsSKEHHOT0 KOHAEHCATOPA.

TexHuyeckre ycTpoWCTBA U MPAKTUYECKOE NPUMEHEHHE: 3JIEKTPOCKOIL,
AIEKTPOMETpP, DJEKTPOCTaTHUECKas 3alluTa, 3a3eMJICHUE SJIEKTPONpUOOpPOB,
KOHJICHCATOpP, KOMMUPOBAJIbHBIN allapar, CTPYUHBIN OIPUHTED.

Jlemoncmpayuu

Y CTpOUCTBO U MMPUHLMII IEUCTBUS AJIEKTPOMETPA.

B3anmoneiicTBre Ha3IEKTPU30BAHHBIX TEI.

DIIEKTPUYECKOE TOJIE 3aPSKEHHBIX TEI.

[IpoBOJHUKH B AIEKTPOCTATUYECKOM MOJIE.

DJIEKTPOCTaTUYECKAs 3a1IUTA.

JIMBAEKTPUKH B 3IEKTPOCTATUYECKOM MOJIE.

3aBUCHUMOCTh 3JIEKTPOEMKOCTH IUIOCKOTO KOHJAEHCATOpa OT IUIOIAIU
IJIACTUH, PACCTOSTHUS MEXIY HUMH U IUAJIEKTPUUECKON MPOHUIIAEMOCTH.

DHeprus 3apsSKEHHOr0 KOHAEHCATopa.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomuol

N3mepenue 351eKTpOEMKOCTH KOHAEHCATOPA.

Tema 2. Ilocmoannwiit 31ekmpudeckuii mok. Toku 6 paznuunvix cpeoax

DJIEKTPUYECKUM TOK. YCJIOBHUS CYIIECTBOBAHMS AJIEKTPUUYECKOTO TOKA.
Nctounuku Toka. Cuna Toka. [IocTOSIHHBIN TOK.

Hanpspkenue. 3akon OMa 17151 y4acTKa Lenu.

DJIEKTPUYECKOE COMPOTHUBJIECHUE. YJIEIbHOE CONMPOTHBIIEHUE BEIECTBA.
[TocnenoBarenbHOE, MapauIebHOE, CMEIIAHHOE COETMHEHNUE IPOBOJHUKOB.

PaGora osnextpuyeckoro Toka. 3akoH Jhxoyns—Jlenna. MomHOCTh
3JIEKTPUYECKOTO TOKA.

DJIEKTPOJIBUKYIAsi CHJIA U BHYTPEHHEE COMPOTUBIIEHHE UCTOYHUKA TOKA.
3akoH Oma 1 TOJNIHOM (3aMKHYTOW) 3iekTpudeckoil 1menu. Kopotkoe
3aMbIKaHHE.

DJIEKTPOHHAas  MPOBOJUMOCTh  TBEPABIX  METAUIOB.  3aBUCHUMOCTh
CONPOTHUBJIEHUSI METAIIOB OT TeMIiepaTypbl. CBEpXITPOBOAUMOCTD.

DNeKTpUYECKU TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TomympoBomuuku.  CoOcTBeHHass W MNPUMECHas  MPOBOJAUMOCTD
moynpoBoiHUKOB. CBoiicTBa Pp—N-niepexona. [lomympoBoIHUKOBBIEC TPUOOPHI.

OJIEKTPUYECKU TOK B pacTBOpaxX M paciuiaBax dSJIEKTPOJIUTOB.
DIIEKTPOIUTHYECKAS JUCCOLUALINS. DIEKTPOIU3.

DJIeKTpUUeCKUil TOK B razax. CamMOCTOSATENbHBI U HECAMOCTOSTEIbHBIN
pa3psan. Monuus. [Lazma.

TexHuyeckre yCTpONCTBA M MPAKTUYECKOE IMPUMEHEHHUE: aMIIEpMETp,
BOJIBTMETP, PEOCTAT, WCTOYHHKH TOKA, JJIEKTPOHATPEBATEIbHBIC MPUOOPHI,
ANIEKTPOOCBETUTEILHBIE TMPUOOPHI, TEPMOMETP COINPOTHBIICHHS, BAaKyyMHBIN
UOJ, TEPMUCTOPHI H  (DOTOPE3UCTOPHI, TMOJIYNPOBOJHUKOBBIA  JIHO,
rajbBaHHKaA.

Jlemoncmpayuu

N3MepeHue cuiibl TOKa U HAMPSHKEHUSL.

3aBUCHUMOCTh COMPOTUBIICHUS! UIUHIPUIECKUX MPOBOJHUKOB OT JIJIMHBI,
IJIOLIA/IM MTOTIEPEYHOTO CEUCHUS U MaTEepUaIa.

CmenianHoe COeIMHEHUE MTPOBOAHUKOB.

[IOKYMEHT MOATMUCAH 3IEKTPOHHON MOANUCHIO
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[Ipsamoe wu3MmepeHue HIEKTpoABHKYyHIEH cuibl. KopoTkoe 3aMblKaHuE
rajqbBaHUYECKOTO AJIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTHUBIICHUSI.

3aBUCHUMOCTh COPOTUBIICHUSI METAJIOB OT TEMIIEPATYPBI.

[IpoBOAMMOCTB 3IEKTPOIUTOB.

HckpoBoil pa3psa U IpOBOJAUMOCTb BO3IyXa.

OnaHOCTOPOHHSIS TPOBOAUMOCTD AUOA.

Yuenuueckuii sxcnepumenm, 1abopamophule pabomuol

N3ydenne cMEmaHHOro COeIMHEHUST PEZUCTOPOB.

N3MepeHne aneKTpoABUKYILEH CHIIBI HICTOYHUKA TOKA U €70 BHYTPEHHETO
CONIPOTHUBJICHUSI.

Hab6nronenue snekrposnusa.

MexknpeaMeTHbIE CBSA3H

N3yuenue kypca ¢pusuku 6a30Boro ypoBHs B 10 Ki1acce oCyIecTBIS€TCs C
Y4ETOM COJIEPKATENBHBIX MEXIPEAMETHBIX CBA3E€U C KypcamMu MaTE€MaTHKH,
OMOJIOTHUH, XUMUH, TeoTpaduu U TEXHOJIOTHUH.

Meowxcnpeomemuvie noHsmusi, CBSI3aHHBIE C U3YYEHHEM METOJ0B HAYYHOT'O
MO3HAHUSA: SIBJICHUE, Hay4YHbIH (paKT, TUIOTE3a, PU3NUECKass BEIMYMHA, 3aKOH,
Teopusi, HaOIIOJCHUE, SKCIIEPUMEHT, MOJICITMPOBAHUE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: pelnieHHEe CHUCTEMbl YpaBHEHUM, JHMHEWHas QyHKIUA,
napabona, runepOona, uXx TrpaduUKd W CBOMCTBA, TPUTOHOMETPUUECKHUE
byHKINU: CUHYC, KOCHHYC, TaHI'€HC, KOTaHI'€HC, OCHOBHO€E
TPUTOHOMETPUUECKOE TOXKIECTBO, BEKTOPHI U UX IPOCKIHUHU HA OCH KOOpJMHAT,
CJI0KEHHE BEKTOPOB.

buonoeua: wmexanuyeckoe IBWKEHWE B JKHBOW mipupoxae, auddysus,
OCMOC, TEIJIOOOMEH >KMBBIX OPraHu3MOB (BHUIbI TEIUIOTIEPEIAUyH, TEIUIOBOE
paBHOBECHUE), IIEKTPUUECKHE SBICHHS B )KHBOU MPUPO/IE.

Xumus: DTUCKPETHOE CTPOCHME BEIIECTBA, CTPOCHUE ATOMOB U MOJIEKYII,
MOJIb BEIIECTBA, MOJIApHAs Macca, TEIJIOBbIE CBOWCTBA TBEPABIX TeI,
KUJIKOCTEU W Ta3oB, DJIEKTPUYECKUE CBOWCTBA METAIIIOB, 3JEKTPOJUTUYECKAS
JAWCCOLIMALNS, TAIbBAHUKA.

l'eoepagus: BnaxXHOCTb BO3/1yXa, BETPhI, 0ApPOMETP, TEPMOMETP.

Texnonozus: mpeoOpa3oBaHUE ABUKEHUN C UCTIOJIb30BAaHUEM MEXaHU3MOB,
Y4ET TPEHHS B TEXHUKE, MOAUIMIIHUKH, MCIIOJIb30BAHUE 3aKOHA COXPAHEHHS
MMIyJIbCa B TEXHUKE (pakeTa, BOAOMET W JIPyrue), ABUTATEIb BHYTPEHHETO
cropaHusi, TmapoBasi TypOuHa, OBITOBOM XOJOJWJIBHUK, KOHIMUIIMOHED,
TEXHOJIOTUM  TIOJIy4Y€HUST COBPEMEHHBIX MATEpPUAJIOB, B TOM  YHUCJIE
HAHOMATepUAIIOB, W  HAHOTEXHOJOTHM,  DJIEKTPOCTATHYECKAs  3allMTAa,

3a3eMJICHUE AIIEKTPOIIPUOOPOB, KCEpOKC, CTpYHHBIN IIPUHTED,
ANIEKTPOHATPEBATEIbHBIC  MPUOOPHI,  DJIEKTPOOCBETUTEIBHBIE  TPHUOOPHI,
rajbBaHUKA.
11 KUIIACC

Paznen 4. DinekTpoguHaMuKa

Tema 3. Macnummnoe noe. I1eKmpoMazHUMHAA UHOYKYUSA

Iloctossauble MaruuThel. B3amMmoaelcTBHE IIOCTOSIHHBIX  MAarHWTOB.
MaruntHoe nosie. BekTop MarHWTHOM WHAYKUMH. [IpuHnmn cynepno3unnu
MArHUTHBIX NOJIEN. JINHMKM MarHUTHOM MHAYKUMU. KapTuHa TMHUN MarHUTHOMN
MH]IYKIIMU TI0JISI HOCTOSIHHBIX MarHUTOB.

MarauTHOoe MOJi€ MPOBOJHHMKA C TOKOM. KapThHa nMHWUNA HHAYKIHHA
MarHUTHOTO TOJISI JJIMHHOTO MPSIMOrO MPOBOJAHUKA M 3aMKHYTOT'O KOJBIEBOTO

[IOKYMEHT MOATMUCAH 3IEKTPOHHON MOANUCHIO
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NPOBOJHUKA, KaTymku ¢ TokoMm. OmnbeiT Opcrena. BzaumoneilcTBue
MIPOBOJIHUKOB C TOKOM.

Cuna Amnepa, €€ MOJlyJIb U HallpaBJICHUE.

Cuna JlopeHna, e€ MOIyiabp M HampaBiieHUE. JIBU)KEHUE 3apsiKEHHOU
YaCTHUIIBI B OJHOPOIHOM MarHUTHOM IoJjie. PaGoTa cuinsl Jlopenna.

SIBneHne BIEeKTpOMAarHUTHOM WHAYKIUU. [lOTOK BEKTOpa MarHUTHOM
UHIYKIAHA. OJIEKTPOJABWKYIAs CUJIa WHIYKIMUA. 3aKOH 3JEKTPOMArHUTHOU
uHaykuu dapanest.

BuxpeBoe anekTpuueckoe moJie. DJIEKTPOABIKYILAS CHJIA WHIYKIUUA B
MIPOBOJIHUKE, IBUKYIIIEMCS TTOCTYIIATEILHO B OJJHOPOJHOM MarHUTHOM MOJIE.

[IpaBuno Jlenua.

NHnykTUBHOCTh. fIBJI€HHME CaMOWHAYKIMU. OJEKTPOJABIKYIIas CuUJa
CaMOUHAYKIIUU.

DHEprusi MarHUTHOTO TOJIS1 KATYIIKH C TOKOM.

DJIEKTPOMarHuTHOE MOJIE.

TexHuueckrue yCTpOMCTBA M IIPAKTUUYECKOE IPUMEHEHHUE: IOCTOSHHbBIC
MAarHMuThl, JIEKTPOMATHUTHI, JIEKTPOJABUIATENb, YCKOPUTEIU 3JIEMEHTAapPHBIX
YaCTHUL, UHIYKI[MOHHAS I1€Yb.

Jlemoncmpayuu

OmnebIT Dpcrena.

OTKJIIOHEHUE 3JIEKTPOHHOTO MTyYKa MATHUTHBIM TTOJIEM.

JIvHUM MHIYKIMA MAarHUTHOTO TTOJIS.

B3aumogericTBre 1ByX NPOBOAHUKOB C TOKOM.

Cuna Amnepa.

HevictBue cuibl JIopeHI1a Ha HOHBI SJIEKTPOJIUTA.

SIBneHne 3eKTPOMariuTHON HHAYKIIUH.

[Ipasuo Jlenua.

3aBUCHUMOCTh  BJEKTPOABIKYIIEH CHJIBI HMHAYKIUA OT CKOPOCTH
VU3MEHEHUs MarHUTHOT'O TTIOTOKA.

SIBneHne caMOMHAYKIIUH.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomuol

N3ydyeHne MarHuTHOTO MOJIsL KATYIIKH C TOKOM.

HccnenoBanue nercTBrs HOCTOSSHHOTO MAarHUTAa HAa PAMKY C TOKOM.

UccnenoBanue siBiIEHUS 3JIEKTPOMATHUTHONM UHAYKIIHUH.

Pa3nen 5. Kosre0anus u BoJIHBI
Tema 1. Mexanuueckue u 31eKmpoMaZHUMHbLE KOEOAHUA
KoneOarensHass cucrema. CBOOOIHBIE MEXAaHWUYECKHUE KOJICOAHMUS.
[Mapmonunyeckue konebanus. [lepuon, yactora, aMmnTyaa u ¢asza KojaeOaHU.

[Ipy»xuHHBII MasiTHUK. Marematnueckui MasiTHUK. YpaBHeHue
rapMoHUYecKux KosieOanuid. [lpeBpaieHre 3HEPruuM NpU TAPMOHUYECKUX
KOJICOaHUSIX.

Koneb6arenbupiii koHTyp. CBOOOIHBIE SJEKTPOMATHUTHBIE KOJIEOAHUS B
UJCaATbHOM KOJICOATEIbHOM KOHType. AHAJIOTHUS MEXAY MEXaHUYECKUMU U
ANEKTPOMArHUTHEIMU KosneOanusmu. dopmyna Tomcona. 3akoH CoOXpaHEHHS
SHEPTUU B UJICATHHOM KOJIeOATEThHOM KOHTYDE.

[IpeacraBnenne 0  3aryxalommux  KojeOaHuWsX.  BBIHYXIeHHBIC
MexaHudyeckne KosieOanus. Pe3oHanc. BbIHYXIEHHBIE SJIEKTPOMArHUTHBIE
KOJIeOaHusl.
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[lepemennbiii TOk. CHHYCOWIANBHBIA TIEPEMEHHBIA TOK. MOIIHOCTH
NEPEMEHHOTO TOKAa. AMIUIUTYJHOE W JCHCTBYIOIIEE 3HAYCHHE CHJIBI TOKA H
HaIpsKECHHUS.

Tpancdopmarop. [IpousBoactao, nepeaava U norpedieHue
ANEKTPUYECKON  DHEPrUHM. OKOJOTMYECKUE PUCKH TIPpU  MPOU3BOJICTBE
aneKTpodHepruu. KynbTypa HCIOIb30BaHUs 3IEKTPOIHEPTUH B TTOBCEIHEBHOM
KU3HU.

TexHuyeckre ycTpoucCTBa M MPAKTUUYECKOE MPUMEHEHHUE: AIEKTPUUECKUI
3BOHOK, T€HEPATOP MEPEMEHHOTO TOKA, TUHUU 3JIEKTpOIepeaay.

Jlemoncmpayuu

HccnenoBanue mapameTpoB KosieOaTeabHON CUCTEMBbI (TPYKUHHBIN WM
MaTEMaTUYECKUNA MASTHHK).

Habmronenue 3aryxaromux KojieOaHHH.

WccnenoBanue CBOMCTB BBIHYKICHHBIX KOJICOAHMIA.

Habmronenue pezonanca.

CB0OOOIHBIE AIEKTPOMATHUTHBIE KOJIEOAHUSI.

OcuusuiorpaMMbl (3aBUCUMOCTH CHJIBI TOKA UM HaIPsKEHUS OT BPEMEHH)
JUTSI DJIEKTPOMArHUTHBIX KOJIEOAHUH.

Pe3onanc mnpu mnocinenoBaTeNbHOM COEAMHEHUHU PE3UCTOPA, KaTYIIKU
WHJIYKTUBHOCTHU U KOHJIEHCATOpA.

Mogenb TUHUYU 3IEKTPONEpEAaAUH.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomuol

HccnenoBanue 3aBUCMMOCTH TMEPUO/IA MaIbIX KOJIEOAHUW Tpy3a Ha HUTHU
OT JIJIMHBI HUTU U MACChI TPy3a.

UccnenoBanne mnepeMeHHOro TOKa B LENH W3 MOCIEI0BATEIBHO
COEAMHEHHBIX KOHJAEHCATOPa, KAaTyIIKA U PE3UCTOpA.

Tema 2. Mexanuueckue u 31eKmMpoOMAZHUMHbLE GOJIHbL

MexaHnueckue BOJIHBI, YclioBUSI pacnpoctpanenus. Ilepuoa. CkopocTb
pacrpocTpaHeHus MW JJuHa BOJIHBL. llomepeuHble W TPOJIOIBHBIE BOJIHBI.
Nurtepdepentus u qudpaxims MEeXaHUIECKUX BOJIH.

3Byk. CkopocTh 3ByKa. [ poMmkocTh 3Byka. Beicora ToHa. TemOp 3ByKa.

DJIEKTPOMAarHUTHBIE BOJIHBI. YCIIOBHSI H3JIYyYEHHS SIEKTPOMATHUTHBIX
BOJIH. B3aumuas opuentanus BektopoB E, B, V B aiexTpoMarHuTHO# BOJHE.
CBoiiCcTBa 3JIEKTPOMArHUTHBIX BOJIH: OTpaX€HUE, MPEIOMIICHUE, TOJISIpU3alus,
mudpakius, uarepdeperims. CKOpoCcTh IEKTPOMATrHUTHBIX BOJIH.

[IIxana 3JIeKTPOMarHuTHBIX BOJIH. [IpuMeHeHne 3JIeKTPOMarHuTHBIX BOJIH
B TEXHUKE U OBITY.

[TpuHIMIBI pauOCBsI3U U TeNeBUACHUs. Pannonokanus.

DJIEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYKAOUIEH CPEIbI.

TexHuyeckre yCTpOMCTBA M MPAKTHUUYECKOE MPUMEHEHHUE: MY3bIKAJIbHBIE
MHCTPYMEHTHI, yJIbTPAa3BYKOBasi JUAarHOCTUKA B TEXHUKE WM MEIUIIUHE, pajap,
paauonpuéMHUK, TeJIEBU30p, aHTeHHA, Tenedon, CBY-meus.

Jlemoncmpayuu

OO0pa3zoBaHue M pacPOCTPAHECHUE MTOTIEPEUHBIX U MTPOJIOTHHBIX BOJIH.

Kone6mronieecs Teo0 Kak UCTOYHHK 3BYKa.

HaGnronenue otpakeHus: 1 IPEeTOMIICHHS] MEXaHUYECKHUX BOJTH.

Ha6nronenue natepdepennmm u qudpakiini MEXaHUYECKUX BOJTH.

3BYKOBOM pe30HaHC.

HaGnronenue CBS3M TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUTUTYIOW H
9aCTOTOM KOJeOaHMUIA.
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HccnegoBanne  CBOWCTB  AJIEKTPOMAarHUTHBIX ~ BOJH:  OTPa)KCHHUE,
peIoMIICHHE, MOJIApr3aIs, Tudpakius, HHTepPepeHITUsI.

Tema 3. Onmuka

I'eomerpuueckass ontuka. I[IpsMogvMHENHOE pacHpoOCTpaHEHHWE CBETa B
oHOpOoaHOM cpene. JIyu cBera. ToueuHblii HICTOUHUK CBETA.

OTtpaxeHue cBeTa. 3aKOHBI OTpakeHUs cBeTa. [locTpoeHne n300pakeHui
B IUIOCKOM 3€pKaJie.

[Ipenomnenue cBera. 3aKOHBI TMpeIOMIICHUS CBeTa. AOCONIOTHBIN
nokasateib npesomiieHus. [lonHoe BHyTpeHHee oTpaxkeHue. [IpeaenbHblii yroa
MIOJTHOTO BHYTPEHHETO OTPAXKCHHUSI.

Hucniepcus cBera. ClI0XKHBIN cocTaB 6esoro ceera. Llger.

CobOuparorniie ¥ pacceuBaroIIue JWH3bL. ToHKas suH3a. DOKyCHOE
pacCTOsSIHME U ONTHYECKas CHJIa TOHKOW JUH3BL. IlocTpoeHne n3o00pakeHHil B
coOWparoux U pacceuBaromux JuH3ax. dopmyla TOHKOW  JIMH3HIL.
YBenuueHne, 1aBacMoe JIMH30M.

[Ipenenbl NpUMEHUMOCTHA T€OMETPUYECKON ONTHKH.

BonnoBas onrtuka. MaTepdepenuns cera. KorepeHTHBIE HCTOYHHKH.
YcnoBus HaOMIOICHUS MaKCUMyMOB M MHHHUMYMOB B HHTEp()EpECHIIMOHHOM
KapTUHE OT ABYX CHH(}A3HBIX KOT€PEHTHBIX HCTOYHHUKOB.

Hudpakius ceera. JudpakuuoHHas pemérka. YcCIOBUE HAOIIOACHUS
IJIaBHBIX MaKCMMyMOB MpH TaJCHUM MOHOXPOMAaTHYECKOrO CBE€Ta Ha
TU(PaKIIMOHHYIO PEHIETKY.

[Tonmapu3zanus ceera.

TexHUYeCKHe YCTPOMCTBA M IPAKTUYECKOEC NPUMEHECHHUE: OYKH, JIyIia,
dboToanmapaT, MPOSKIIMOHHBIM arapar, MUKPOCKOII, TEJICCKOIl, BOJIOKOHHAs
ONTHKA, TU(PPAKIIMOHHAS PEMIETKA, TTOJISIPOU/I.

Jlemoncmpayuu

[IpsiMoJIMHEHOE PACIPOCTPAHEHUE, OTPAKECHUE WU TPEIOMIICHUE CBETA.
OnTuyeckue MpuOOpPHI.

[TomHOe BHyTpeHHEE OTpakeHue. Monenb CBETOBOAA.

HccnenoBanue CBOMCTB N300paKeHUH B JIMH3AX.

Moaenu MUKPOCKOTIa, TEJIECKOTIIA.

Habmronenune natepdepeHnm cBera.

Ha6nronenue nudpaxiuu ceera.

Habmronenue nqucnepcuu cBera.

[Tomy4yeHue cnekTpa ¢ TOMOIIBIO TPU3MBL.

[Tomydyenue cekTpa ¢ mMOMOIIbI0 JUGPAKIIMOHHON PEIIETKY.

Hab6nronenue nonsipusanuu cBeTa.

Vuenuueckuii sxcnepumenm, 1abopamopusie pabomol

N3mepenune nmokazarenst NpeaoMIICHUS CTEKIIA.

HccnenoBanue CBOMCTB N300payKeHU B TMH3AX.

Habmronenue nqucnepcuu cBera.

Pa3znes 6. OcHOBBI CIeNUAJIBLHOH TEOPUU OTHOCUTEJIbHOCTH
'pannnbl  OPUMEHMMOCTH  KJacCHYecKod  MexaHnuku. Iloctymartsl
CIIELIMAJIBHOW TEOPUM OTHOCUTEIIBHOCTU: WHBAPHUAHTHOCTH MOAYJISI CKOPOCTH
CBETa B BAKyyMe€, IPUHUUI OTHOCUTEIBLHOCTH DUHIITEIHA.
OTHOCUTENBHOCTh ~ OJHOBPEMEHHOCTH.  3aMEIJICHHE  BpPEMEHU U
COKpAILICHUE JIJTUHBL.
DHeprusi U UMIYJIbC PEIATUBUCTCKON YaCTUIIBI.

[IOKYMEHT MOATMUCAH 3IEKTPOHHON MOANUCHIO

MYHMUUMMNAJIbHOE KA3EHHOE OBLUEOEPA30BATE/IbHOE YYPEXXAEHUE 25.02.25 11:43 (MSK) Ceptudukat FFEFFDAD9E5797DEDCF1F07C29D5B08F
"LUEFAPCKASl CPEQHSIS1 OBLLLIEOBPA3OBATEJIbHAS LUKOJIA N2 2", Kpukos
AHppeli Hukonaesuy, AMpekTop




CBsizb Macchl C DHEpPrued W HUMIIYJIbCOM PEISTUBUCTCKOW YaCTHUIIBI.
DHeprus MmoKosl.

Paznen 7. KBanTtoBasi pusuka

Tema 1. Inemenmul KBAHMOBOU ONMUKU

®otonnl. Popmyna [lmanka cBs3u SHepruu (HOTOHA C €ro YacTOTOM.
DHeprusi 1 UMIyJIbC (HOTOHA.

OtkpeiTie u uccienoBanue (oroaddexra. Onbitel A. I'. Cronerona.
3akonbl doTodrddekra. Ypapuenue OitHireriHa s dotoddpdekra. «Kpacnas
rpa"una» ¢horodddexra.

JlaBnenue ceera. OnwiTel I1. H. Jlebenena.

XUMHYECKOE JICUCTBUE CBETA.

Texnuueckue ycTpoWCTBa U MPAKTHUECKOE MPUMEHEHUE: (POTOIIEMEHT,
dboTomaTUMK, CoTHEUHAsl OaTapes, CBETOIUO/I.

Jlemoncmpayuu

®oT03(¢deKT HA YCTAaHOBKE C IIMHKOBOM IJIACTUHOM.

UccnenoBanue 3akoHOB BHelHEro GpoToaddekra.

Csertonuon.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mopenb aroma Tomcona. OnbiTel Pezepdopna mo paccessHUuIo o -4acTHIL.
[Inanerapuas mognens aroma. Iloctynatel bopa. M3nydeHwe W MOIJIOIICHHE
(GOTOHOB TpU TIEpexoje aToMa C OJAHOTO YPOBHSI SHEPTUU Ha Jpyroul. Bujwi
criekTpoB. CIEKTp YpOBHEW SHEPrUU aToOMa BOJOPO/IA.

BonHoBeie cBoiicTBa 4actuill. Bomubl ae bpois.  KopmyckyssipHo-
BOJIHOBOU AyaJIU3M.

CHOHTaHHOE U BBIHYKJICHHOE U3IyYCHHE.

TexHuueckne yCTpOMCTBA M MPAKTHUYECKOE MPUMEHEHHUE: CIIEKTPaJIbHbIN
aHanu3 (CIEKTPOCKOIT), JIa3ep, KBAHTOBBIN KOMITBIOTED.

Jlemoncmpayuu

Mopens onbita Pesepdopra.

Onpenenenue JUIMHBI BOJIHBI Ja3epa.

HalGnronenue muHeHYaThIX CIIEKTPOB U3ITyUCHUS.

Jlazep.

Vuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

Ha6nronenue nmuaeituaToro crekrpa.

Tema 3. Amomnoe a0po

OKCIEPUMEHTBI, JOKa3bIBAIOIIME CIOXKHOCTh CTpPOCHHs sipa. OTKpbITHE
paguoaktuBHOCTH. OmnbiTel  Pesdepdopma mo  ompepeneHur0  cocTaBa
paanoakTuBHOTO w3MydeHus. CBoicTBa anbda-, Oera-, ramMmma-u3ITydeHHUS.
Binsinue paagnoakTHBHOCTH HA KUBbIE OPTaHU3MBI.

OTtkpeITHE TPOTOHA W HelTpoHa. Hykinonnast moaens sipa [erizenoepra—
NBanenko. 3apsn sapa. MaccoBoe umncio sjapa. M30Torsbl.

Anbda-pacnaa. DJIEKTpPOHHBIM W TO3UTPOHHBIN Oera-pacmazn. [amma-
M3JIy4YeHue. 3aKOH paJuOaKTUBHOIO pacia/ia.

DHeprus CBS3M HYKJIOHOB B siape. SAnepubie cuibl. Jlepext maccer sapa.

SAnepusle peakuuu. [lenenue u cuHTe3 A1€p.

SAnepubrit peakrop. Tepmosinepusiii cunte3. [IpobiaemMbl U EPCIEKTUBBI
SICPHON SHEPIeTUKU. DKOJOTUUYECKUE ACTIEKTHI SAEPHON SHEPTETUKHU.

DOneMeHTapHble YacTULbl. OTKPBITUE TO3UTPOHA.

Mertoapl HAOIIONCHHS ¥ PETUCTPAIUN SJIEMEHTAPHBIX YaCTHII.
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dyHaaMeHTalbHbIC B3aUMOJICUCTBUA. EIMHCTBO (hU3WUYECKOW KapTHUHBI
MHpA.

TexHudeckre yCTPOHCTBA M TIPAKTUUECKOE TPUMEHEHUE: HO3UMETD,
Kamepa BunbcoHa, siepHbIi peakTop, aToMHas 6omoa.

Jlemoncmpayuu

CYETYMK MOHUBUPYIOLINUX YACTHII.

Yuenuuecxuii sxcnepumenm, rabopamopHule pabomuol

HccnenoBanue TpekoB yacTuil (110 TOTOBBIM (poTorpadusm).

Pa3znes 8. DiieMeHTHI ACTPOHOMUM U ACTPOPUIMKH

Ortanbel pa3BUTUS acTpOHOMHH. [IpHKIagHOE W MUPOBO33PEHYECKOE
3HAYECHUE aCTPOHOMMUH.

Bun 3Bé3nnoro Heba. Co3Be3nusi, ApKue 3BE3NbI, MIAHETHI, UX BUIUMOE
JIBUKCHHUE.

ConHeuHas cuctema.

Connue. ConHeyHass akTUBHOCTbh. McTtounuk sHeprun CoJsiHIIA U 3BE3L.
3BE3/1bI, UX OCHOBHBIE XapaKTEPUCTUKHU. J[MarpamMma «CIEKTpaldbHBINA Kjacc —
CBETHUMOCTB». 3BE3/IbI TJIABHOM MOCJIENOBATENIBHOCTH. 3aBUCUMOCTh «Macca —
CBETUMOCTB» ISl 3BE3] TVIABHOMW IMOCJIEAOBATEIBHOCTU. BHyTpeHHEE cTpoeHue
3B€3/1. COBpEMEHHBIE MPEJICTABICHUS O MPOUCXOKICHUH U 3Bostonnu CoHIa
Y 3BE3]1. DTambl )KU3HU 3BE3I.

Muieunsiii [Iyte — Hama I'anmaktuka. Ilonoxxenue u apuxenune CosHIA B
lNanaktuke. Tumnsl ramaktuk. Pagumoranaktuku u KBasapbel. UEpHBIE ABIPHI B
SAIpax TAIAKTUK.

Bcenennas. Pacmupenue Bceenennoit. 3akon Xa66ma. PazGeranue
ranakTuk. Teopus bosbiioro B3peiBa. PeaukToBoe nsinydeHue.

Macmrabnas ctpykrypa Beenennoii. MeraranakTuka.

Hepeménnsie mpoOaeMbl aCTPOHOMHUH.

Yuenuueckue nabnooenus

Hab6mronenus HEBOOPYKEHHBIM rJ1a30M c VICIIOJIb30BAHUEM
KOMITBIOTEPHBIX ~MPUJIOKEHUM JIJIST  OMPEICICHHUS TIOJNOXKEHHUS HEOECHBIX
00BEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHbIE c03Be31usi CeBEepHOTO MOTyIIapus U
SIpPKUE 3BE3/IBL.

Ha6monenus B Teneckon Jlynsl, mianer, Maeunoro Ilyrtu.

O06o0maromniee NOBTOPEeHUE

Ponp ¢u3ukm w acTpoHOMHHM B SKOHOMHYECKOW, TEXHOJIOTHYCCKOM,
COIMAIBHOW W JTHYECKOW cdepax IesATEeIbHOCTH YEIOBEKa, POJIb U MECTO
(GU3NKK W acCTPOHOMHH B COBPEMEHHOW HAy4YHOW KapTUHE MHPA, POJb
¢dusndeckoii Teopur B GOPMUPOBAHUU TPEICTABIICHUN O (PU3UUECKON KapTHUHE
MHpa, MECTO (PU3NYECKOW KApTUHBI MHpa B OOIIEM psAIy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX MPEACTABICHUN O IPUPOE.

MeknpeaMeTHbIE CBSI3H

Nzyuenue kypca ¢puszuku 6a30Boro ypoBHs B 11 Kacce oCyIIecTBISETCS €
YYETOM COJAEPKATEIBHBIX MEXIPEAMETHBIX CBSI3€M C KypcamMy MaTE€MaTHKH,
OMOJIOTHH, XUMUH, TeoTpaduu U TEXHOJIOTHH.

Meowxcnpeomemnvie nonsimusi, CBSI3aHHBIE C U3YYEHHUEM METOJ0B HAy4YHOI'O
MMO3HAHUS: SBIICHUE, HAYYHBIM (haKT, THMOTE3a, GU3NUecKasi BEIMUMHA, 3aKOH,
Teopusi, HaOTIOCHUE, SKCIIEPUMEHT, MOJICTUPOBAHNE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: pelieHue CUCTEMbl YPAaBHEHHH, TPUTOHOMETPUUYECKUE
byHKIIHAN: CUHYC, KOCUHYC, TaHI'€HC, KOTAHT€HC, OCHOBHOE
TPUTOHOMETPUUECKOE TOXKIECTBO, BEKTOPHI U UX MPOCKIHUH HA OCH KOOPJHHAT,
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CJIO)KEHUE BEKTOPOB, MPOM3BOJAHBIC AJIEMEHTApHBIX (PYHKIUN, MPU3HAKU
noI00MsI TPEYTOJILHUKOB, OMpeNeNieHUue IUIOMAIN MIOCKUX QUuryp m oobéma
TeN.

buonocua: »nekrpuyeckue SIBICHUS B JKUBOW MPUPOJE, KoJeOaTelbHbIE
JIBWKEHUST B JKUBOM TMPUPOJE, ONTHYECKUE SIBJICHUS B JKUBOM MPHUPOJE,
JEHUCTBUE paiMallMK HA KUBBIE OPTraHU3MBI.

Xumus: CTpOEGHHE AaTOMOB M MOJIEKYJ, KpHUCTAJUIMYECKass CTPYKTypa
TBEPABIX TEJ, MEXaHU3Mbl OOpa30BaHMSI KPUCTAIMYECKOM  PEHIETKH,
CHEKTpaJIbHBIN aHAHU3.

l'eoepagua: wmarHuTHBIE TOJIOCA 3€MJIM, 3aJ€KU MArHUTHBIX Py,
doToChEMKA 36eMHOM TOBEPXHOCTH, MPEJCKAa3aHUE 3eMIICTPSICEHUH.

Texnonoeus: AVMHUW DIIEKTPOIEpEad, TE€HEPAaTOp IEPEMEHHOr0 TOKa,
ANEKTPOABUTATENb, UHAYKIIMOHHAS TI€Yb, pafap, PaAuONpUEMHUK, TEIEBU30D,
anTeHHa, teiedon, CBY-neus, MpoEKIMOHHBIN anmapar, BOJIOKOHHAs OITHKA,
COJIHEYHAs Oatapes.
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IINIAHUPYEMBIE PE3YJIBbTATBI OCBOEHUSA ITPOT'PAMMBI 110
OU3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

OcBoenne yueOHOTO mpeamera «Du3nka» Ha YPOBHE CPEIHEr0 OOIIEro
obpazoBaHust  (0a30BBIH  YpPOBEHb) JIOJDKHO  OOECHEYUTh  JTOCTHIKECHUE
CJICIYIOIINUX JINIYHOCTHBIX, METAIIPEIMETHBIX M MPEAMETHBIX 00pa30BaTeIbHBIX
pE3yIbTaTOB.

JIMYHOCTHBIE PE3YJIbTATDBI

JIM9HOCTHBIE pPE3yJIbTaThl OCBOCHUS Yy4YeOHOro mpemMera «DuU3HKa»
JNOJDKHBI ~ OTpa)kaTb ~ TOTOBHOCTh M CIOCOOHOCTh  OOydYaroluxcs
PYKOBOJICTBOBaThCA C(HOPMUPOBAHHOM BHYTPEHHEH MO3UIUEH JUYHOCTH,
CHUCTEMOW IIEHHOCTHBIX OPHUEHTAlMM, MO3UTHUBHBIX BHYTPEHHHX YOEKIIECHHM,
COOTBETCTBYIOIIUX TPAJULUMUOHHBIM LIEHHOCTSM pPOCCHUKMCKOrO OOIIecTBa,
pacUIMpEHHUE JKU3HEHHOTO OMNbITa W ONbITa JAEITEIIBHOCTH B MPOLECCE
peanu3alyyd OCHOBHBIX HAINpPaBIECHUN BOCHUTATENIBHOM NEATEIbHOCTH, B TOM
YHCJIE B YACTH:

1) rpaaaHCKOro BOCIIMTAHMS:

c()OPMUPOBAHHOCTh  TPAXKIAHCKOM  MO3MLIMU  OOydHarolmerocs  Kak
AKTUBHOTO M OTBETCTBEHHOI'O YJIEHA POCCUIICKOTO O0IIECTBA;

MPUHATHE TPAJUIMOHHBIX OOIIEUEIOBEUECKUX T'yMAaHUCTUUYECKUX U
JEMOKPATUYECKUX LICHHOCTEH;

TOTOBHOCTbh BECTH COBMECTHYIO JACSTENBHOCTh B MHTEPECAX IPakIaHCKOTO
o011ecTBa, y4acTBOBATh B CAMOYIIPaBJICHUHU B 00pa30BaTEIbHON OpraHU3aluu;

YMEHHE  B3aMMOJICUCTBOBATH C  COIMAJIbHBIMU  WHCTUTYTaMH B
COOTBETCTBUM C UX PYHKIMSIMU U Ha3HAYCHUEM;

TOTOBHOCTh K TYMaHUTAPHON U BOJIOHTEPCKOM JEATEIBHOCTH;

2) NaTPUOTHYECKOTO BOCTIMTAHMS:

c(hOpMHUPOBAHHOCTH POCCHICKOM rpaXJaHCKON WJICHTUYHOCTH,
MaTpuOTU3MA;

[IEHHOCTHOE OTHOIIIEHHE K TOCYJapCTBEHHBIM CHUMBOJIAM, JOCTHKCHUSIM
POCCHICKUX YYEHBIX B 00J1aCTH (DU3UKU U TEXHUKU;

3) TyXOBHO-HPABCTBEHHOT'0 BOCITUTAHUSI:

c(hOpMHUPOBAHHOCTH HPABCTBEHHOI'O CO3HAHMUS, STUYECKOTO OBEACHUS;

CIIOCOOHOCTH OLICHMBATh CUTYAIMIO U MPUHUMATh OCO3HAHHBIE PEILICHUS,
OPUEHTHUPYSCh Ha MOPAJIbHO-HPABCTBEHHBIC HOPMBI U IIEHHOCTH, B TOM YHUCJIE B
NESTEIIbHOCTH YYEHOTO;

OCO3HaHME JINYHOTO BKJIaJa B TOCTPOEHUE YCTOMYMBOTO OYyIEro;

4) 3¢TeTHYEeCKOT0 BOCTIMTAHMSA:

ACTETUYECKOE OTHOIIEHHE K MHPY, BKJIIOYAs JCTETHKY HAyYHOIrO
TBOPUYECTBA, MPUCYILIETO PUINYECKON HAYKE;

5) TpyA0BOro BOCIIUTAHUSI:

MHTEPEC K pa3IMuHbIM cdepam npodhecCUOHATbHON NeATeTbHOCTH, B TOM
YuClie CBA3aHHBIM C (DU3UKOM U TEXHUKOW, YMEHHME COBEpILIATh OCO3HAHHBIN
BBIOOp Oyayiied mnpodeccun M peanru30BBIBATH COOCTBEHHBIE >KHU3HEHHBIC
TUTaHBbL;

TFOTOBHOCTh M CIHOCOOHOCTh K OOpa30BaHUIO M CaMOOOpa30BaHUIO B
o0nacTu GU3UKU HA TPOTSXKEHUN BCEU KU3HH,

6) 3K0JIOrNYeCcKOro BOCTIMTAHNS
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c(hOpPMHUPOBAHHOCTh JKOJOTUYECKON KYJIbTYpbl, OCO3HAHUE TJI00AIBHOIO
XapaKkTepa SKOJOTUYECKUX TPOOIIeM;

IUTAHUPOBAHUE M OCYIIECTBICHHE JCUCTBUI B OKpYXKarolleil cpene Ha
OCHOBE 3HaHUS 1[eJIel yCTOMYMBOTO pa3BUTHS YEIIOBEUECTBA;

pacUIMpeHue ONbITa JEATEIBHOCTH SKOJOTMYECKON HampaBIIEHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAaHUM 10 (PU3uKe;

7) IEHHOCTH HAYYHOTO MO3HAHMS:

c(hOpMHUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUs (PU3UUECKON HAYKH;

OCO3HaHWE IEHHOCTH HAy4yHOH JesTeIbHOCTH, TOTOBHOCTh B IIpoliecce
U3ydeHUs: (U3UKU OCYIIECTBIISITH MPOEKTHYID U HCCIEIOBATEIbCKYIO
NEATEIbHOCTh MHANBUYAIBHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJ/IBTATBI

Ilo3naBaTeibHBbIC YHUBEPCAJIbHBIEC YUeOHbIE 1eiiCTBUSA
Bba3oBble Jlornyeckne AeiicTBUA:

CaMOCTOATENIbHO  (OpMyJIMpOBaTh M aKTyalIM3UpoOBaTh  MpoOJemMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONpeNeNnsaTh LEeNH NeATEIbHOCTH, 3a/1aBaThb MapaMeTpbl U KPUTEPUU HUX
JTOCTHKEHUS,

BBUSIBJIATh 3aKOHOMEPHOCTM U TNPOTUBOPEUHS B PacCMATPUBAEMBIX
(U3HYECKUX SABJICHUSX;

pa3pabaThiBaTh IJIaH PELICHUS MPOOJIEMbI ¢ YYETOM aHaIN3a UMEIOLIUXCS
MaTepualbHbIX U HEMATePUAIIbHBIX PECYPCOB;

BHOCUTh KOPPEKTHBBI B JESATEIBHOCTb, OLIEHUBaTh COOTBETCTBUE
pE3yNbTAaTOB LIEJISAM, OLIEHUBATh PUCKHU MOCIEICTBUIA N€ATETbHOCTH;

KOOPJIMHUPOBaTh M BBINOJHATH pPabOTy B  YCJIOBHUSIX peEajbHOIO,
BUPTYaJIbHOIO U KOMOMHUPOBAHHOTO B3aMMOICHCTBHS;

pa3BUBATh KPEATUBHOE MBIILIEHUE TPU PEIIEHUH KU3HEHHBIX MPOOJIEM.

Ba3oBble uccienoBarebcKue 1eiiCTBUSA:

BJIQJIETh HAYYHOW TEPMHUHOJIOTHEH, KIIOYEBBIMU MOHATUAMH U METOJAMHU
(u3nUecKoi HayKH;

BJIaJ€Th  HaBbIKAMM  y4€OHO-UCCIENOBATEIbLCKOW M MPOEKTHOM
NEeATeIbHOCTH B 00JIacTH  (DU3WKH, CIHOCOOHOCTHIO M TOTOBHOCTBIO K
CaMOCTOSITEIbHOMY  TOMCKY  METOJOB  pelIeHHus 3adad  (U3HYECKOro
coJiepKaHusl, IPUMEHEHHIO PA3IMYHbIX METOJOB MO3HAHUS;

BJQJ€Th BHUJAMH JEATEIBHOCTH IO MOJYyYEHHUIO HOBOTO 3HAHMS, €ro
UHTEpIpeTalry, MNpeoOpa3oBaHUI0 W TMPUMEHEHUIO B PA3IMYHBIX Y4E€OHBIX
CUTYaLIMsIX, B TOM YHCJIE IPU CO3/IaHUH YYEOHBIX MPOEKTOB B 00J1acTU (PU3UKH;

BBISIBJISITh MPUYMHHO-CJICJICTBEHHBIE CBSI3W M aKTyaJlU3WpOBaTh 3ajaauy,
BBIIBUTATh TUINOTE3y €€ PEeIleHUs, HAaXOIUTh apryMEHThI ISl JOKa3aTellbCTBa
CBOMX YTBEPKICHHI, 3a/1aBaTh apaMeTPbl U KPUTEPUU PEILICHHUS;

aHAJIM3UPOBATh TIOJYUYECHHbIE B XOJ€ pEUIeHUS 3aJayd pe3yJbTaThl,
KPUTHUYECKH OLEHUBATh HMX JOCTOBEPHOCTh, IPOTHO3UPOBATH WU3MEHEHHE B
HOBBIX YCIIOBUSIX;

CTaBUTb M (OPMYJIMPOBATH COOCTBEHHBIE 3aJaud B 00pa30BaTEIbHON
JESITEIbBHOCTH, B TOM YHUCJIE€ IPU U3YUEHUH (DU3UKY;

JaBaTh OLIEHKY HOBBIM CUTYyallUsIM, OLIEHUBATh NPUOOPETEHHBIH OIIBIT;
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yMEeTh TIEPEHOCUTh 3HaHUS MO (u3NKe B MPAKTHYECKYIO 00JacTh
KHU3HEACATEITLHOCTH;

yMETb UHTETPUPOBATh 3HAHUSI U3 PA3HBIX MPEAMETHBIX 00JIacTel;

BBIJIBUTAaTh HOBBIC UJICH, NIpeJjIaraTh OpUTHHAJIBHBIC MTOX0/IbI U PEIICHUS;

CTaBHUTh IIPOOJIEMBI U 33J1a4, JOMYCKAIOIINE aTbTEPHATUBHBIC PEIICHUS.

Pabora ¢ unpopmaumeii:

BJIaJIETh HABBIKAMH TOJy4YeHUs MHOOpManuu (U3UYECKOr0 COJACpIKaHMS
U3 UCTOYHUKOB Pa3HBIX THUIIOB, CAMOCTOSITEIIFHO OCYIIECTBIISATh MTOUCK, aHAJIU3,
CHUCTEMAaTHU3AIMI0 U MHTEPHpETAIui0 HHPOPMAIIMU Pa3IMYHBIX BUIO0B U (opM
peCTaBICHHUS;

OIICHUBATh JOCTOBEPHOCTHh HH(GOPMAIIUH;

UCIIOJIb30BaTh cpelicTBa HMHGOPMAIMOHHBIX W KOMMYHHKAIIHOHHBIX
TEXHOJOTUA B PCIICHUM  KOTHUTHBHBIX, = KOMMYHHUKAaTUBHBIX  H
OpraHU3alMOHHBIX 33]lad ¢ COOJI0/IEHHEM TpeOOBaHUN IPrOHOMUKH, TEXHUKU
0€30MacHOCTH, TUTUEHBI, PECYpPCOCOEPEKEeHUsI, TPABOBBIX U ITHUYECKUX HOPM,
HOPM MH(OPMAIIMOHHON 0€301MacHOCTH;

Co3/1aBaTh TEKCThl (PU3UUECKOTO COJEPKaHMsS B Pa3IMUHBIX (popMmaTax ¢
y9€TOM Ha3HaueHHs HWHOOPMAllMM U 1EJIGBOM  ayJUTOPHH, BBIOHpas
ONTUMAJIbHYIO (POPMY MPECTABICHUS U BU3yaTH3allNH.

KoMMyHuUKAaTHBHBIE YHHUBEPCAJIbHbIE yUeOHbIe 1eHCTBUS:

OCYIIECTBJISTh OOIIEHHE Ha Yypokax (U3UKM W BO BHEYPOUHOUH
NEATEIBbHOCTH,

pacrio3HaBaTh IMPEANOCHUIKA KOH(JIMKTHBIX CHUTyalluid W CMAT4aTh
KOH(DIIUKTHI;

Pa3BEPHYTO U JIOTMYHO M3JIAraTh CBOX TOUKY 3PEHHUS C MCIOJIb30BAHUEM
SI3BIKOBBIX CPEICTB;

MOHUMaThb W HCIMOJIb30BaTh  NPEHUMYIIECTBA  KOMaHIHOM W
WHIMBHIYaJbHON PaOOTHI;

BBIOMpPATh TEMATUKYy U METOJbI COBMECTHBIX JIEHCTBUN C Y4ETOM OOIIUX
UHTEPECOB U BO3MOKHOCTEN KaXJOT0O YJI€HA KOJUIEKTUBA;

NPUHUMATh 1IeJIM COBMECTHOW JICSTEIbHOCTH, OpPraHW30BbIBaThH W
KOOPJIMHUPOBATH JICUCTBUS IO €€ JTOCTUKEHHUIO: COCTABJIATH IUJIAH JEUCTBUH,
pacnpenensaTh pojau ¢ y4éTOM MHEHUN YYaCTHUKOB, OOCYKIAaTh PE3yJIbTaThl
COBMECTHOM paboTHI;

OIICHMBAaTh KAa4€CTBO CBOETO BKJIAJa M KaXKJOr0 y4YacTHUKA KOMAaHIbl B
oO1uit pe3yabTat 1Mo pa3pab0TaHHBIM KPUTEPUSIM;

npeajiaraTh HOBBIE IIPOCKTHI, OILIEHWBATh HJEHU C IO3UIIUM HOBHU3HHBI,
OPUTHMHAJIBHOCTH, TPAKTUUYECKON 3HAUMMOCTH;

OCYIIECTBIISITh TMO3UTUBHOE CTPATETMYECKOE MOBEICHUE B PAa3JIUYHBIX
CUTYaIHSIX, TPOSIBIISITH TBOPYECTBO M BOOOPAKEHUE, OBITh MHUIIUATUBHBIM.

PeryasiTuBHbIE YHUBEpCAJbHbIEC YUeOHbIE 1eliCTBUS
Camoopranusanus:

CaMOCTOSITENIbHO  OCYILECTBJISITh  MTO3HABATEIBHYIO JIEATEIBHOCTh B
obmact (PU3MKKM W aCTPOHOMHHM, BBISIBISATH MPOOJEMbI, CTaBUTh W
dbopMynrpoBaTh COOCTBEHHBIC 33/1a4H;

CaMOCTOSITENIbHO COCTAaBJISITh IIJIaH PEUIEHUS PACUETHBIX U KAYECTBEHHBIX
3a/a4, TJIaH BBHITIOJHEHUS TMPAKTHYECKOW padOThl ¢ YYETOM HMMEIOIIUXCS
pecypcoB, COOCTBEHHBIX BO3MOKHOCTEH U MTPEATMIOYTEHUM;

JaBaTh OLICHKY HOBBIM CUTYallUsIM;
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pacmupsATb paMKh  y4eOHOro TpeAMEeTa Ha  OCHOBE  JIMYHBIX
MIPEANIOYTEHUM;

JenaTh OCO3HAHHBIM BBIOOpP, apryMEHTHpOBaTh €ro, OpaTb Ha ceO0s
OTBETCTBEHHOCTbH 3a PEIICHHUE;

OIICHUBATh IPUOOPETEHHBIN OIIBIT;

Croco0CTBOBaTh (hOPMUPOBAHUIO W TMPOSBICHUIO IPYIUIIUA B 00JaCTH
(bU3UKH, TOCTOSHHO IIOBBIIIATH CBOM OOpa3oBaTeNbHBIM M KYJIbTYpPHBIN
YPOBECHb.

CaMOKOHTPOJIb, SMOUMOHAJIbHBII HHTEJJIEKT:

JaBaTh OIEHKY HOBBIM CUTYallMsIM, BHOCUTh KOPPEKTHUBHI B JACSATEIBLHOCTD,
OIICHUBATh COOTBETCTBUE PE3YyJILTATOB IIEIISIM;

BJIQJIETh HAaBBIKAMHU I[I03HABAaTEJIbHOM pediiekcud Kak OCO3HAHMS
COBEpIIIaeMbIX JCHCTBUM W MBICIUTEIBHBIX IIPOILIECCOB, HUX PE3YyJIbTATOB H
OCHOBAaHUI;

UCIIOJIb30BaTh TPUEMBI pedIIeKCHU I OIEHKH CHUTYallMH, BbIOOpa
BEPHOI'O PEIICHHUS;

yMETh OIIEHWBATh PUCKU W CBOEBPEMEHHO MPUHHMMATh PEIICHUS 10 HX
CHIKEHHIO;

IPUHAMATh MOTHBBI M apTyYMEHTBI JIPYyTUX IIPH aHaJM3€ Pe3yJIbTaTOB
NEeATEIIbHOCTH,

IPUHUMATH Ce0s1, TOHMMAas CBOM HEJOCTATKU U JJOCTOMHCTBA,

IPUHUMATh MOTHBBI M apryMEHTBI JIPYTUX IIPH aHaJM3e Pe3yJIbTaTOB
NeATEIIbHOCTH,

IIPU3HABATh CBOE MPABO M MPABO JIPYTUX HA OITHOKH.

B nporniecce 1ocTrkeHUS TMYHOCTHBIX PE3YILTaTOB OCBOCHHS ITPOTPaMMBbI
no (Qu3uke I YpPOBHS CpeaHero oOImero oOpa3oBaHUsS Yy OOyYarOIIUXCS

COBEPIICHCTBYETCS OMOIMOHATbHBIH WUHTEIUICKT, TIPEIOJIar AFO AN
c(hOpMHUPOBAHHOCTH:
CaMOCO3HAHUsS,  BKJIIOYAIOIIET0  CIHOCOOHOCTh  TOHUMAaTh  CBOE

HMOITMOHAJIBHOE COCTOSTHUE, BHJIETh HAIpPaBJICHUS Pa3BUTHS COOCTBEHHOM
AMOITMOHAIILHOM cepbl, OBITh YBEPEHHBIM B ce0¢;

CaMOpETYJIMPOBAHHsI, BKIIOYAIOIIEr0 CaMOKOHTPOIIb, YMEHUE NPHHAMATH
OTBETCTBEHHOCTh 3a CBOE TIOBEJEHUE, CIIOCOOHOCTh aJanTHPOBAThCS K
OMOITMOHAIBHBIM W3MEHEHUSIM H TPOSBIATh THUOKOCTh, OBITH OTKPBITHIM
HOBOMY;

BHYTPEHHEH MOTHBAIIUU, BKIIIOYAIONICH CTPEMIICHUE K JTOCTHKEHUIO TEIH
U yCrexy, ONTUMHU3M, HHUIIMATUBHOCTh, YMEHHUE JIEHCTBOBATH MCXOJI U3 CBOMX
BO3MOXKHOCTEH;

OMIIATUH, BKJIIOYAIONIEH CIIOCOOHOCTh TMOHMMATh  AMOIIMOHAIBLHOE
COCTOSIHME JPYTMX, YyUYWATHIBaTh €ro TMPU OCYIIECTBICHUH  OOIICHHS,
CIIOCOOHOCTH K COUYBCTBHIO U COTIEPEKUBAHUIO;

COIMAIBHBIX ~ HABBIKOB, BKJIIOYAIONIUX CIIOCOOHOCTh  BBICTPAWBATH
OTHOIIEHUS C APYTUMH JIOJbMH, 3a00TUTHCSA, TIPOSIBIIATh MHTEPEC U pa3periaTh
KOH(JIUKTHI.

HHPEAMETHBIE PE3YJIBTATDBI

K xoniy oOyuenus B 10 kiacce mpeaMeTHbIE pe3yJibTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTPakaTh CPOPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMEHUM:
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JIEMOHCTPUPOBATh HA MPUMEPAX POJb U MeCTO (U3UKU B POPMUPOBAHUU
COBPEMEHHOM HAay4YHOM KapTHUHBI MHpPA, B PAa3BUTHUH COBPEMEHHOM TEXHUKH U
TEXHOJIOTUM, B TPAKTUYECKOM JCSATEIBHOCTH JIOJCH;

YUUTHIBATh TPAHUIIBI TPUMEHEHUS] H3YUYEHHBIX (U3MUECKUX MOJICIICH:
MaTepHalibHasi TOYKa, MHEpIHaIbHAs CHCTeMa OTCYETa, aOCONIOTHO TBEPIOE
TEJ0, UJICaTbHBIN Ta3, MOJEIU CTPOEHUSI Ta3oB, >KUJIKOCTEW M TBEPABIX Te,
TOYEYHBIN 2JIEKTPUUYECKUN 3aps]l IPU pelieHUuU HU3NUEeCKUX 3a/1a4;

pacrio3HaBath (U3MUYecKue SBICHUSA (MPOLECChl) M OOBICHATH UX Ha
OCHOBE 3aKOHOB MEXaHUKHU, MOJICKYJISIPHO-KUHETUYECKOW TEOPUH CTPOCHUS
BEUIECTBA W  JJIEKTPOJMHAMUKH: DPABHOMEPHOE U  PABHOYCKOPEHHOE
OpsIMOJIMHEWHOE  JBUXKEHUE, CBOOOJHOE TAJEHUE TeJ, JBM)XEHHE TIO0
OKPYXXKHOCTH, WHEpIUs, B3auMojeucTBue Ten, auddysus, OpoyHOBCKOE
JIBWKEHUE, CTPOCHUE KUJIKOCTEH M TBEPABIX TEJ, U3MEHEHHUE 00bEMa Tel Mpu
HarpeBaHuM (OXJIAXJICHUH), TEIUIOBOE PaBHOBECHE, UCIApEHUE, KOHICHCAIIMS,
IUTABJICHUE, KPUCTAJUIM3AllMs, KHUIIEHHE, BIAXXHOCTh BO3/1YyXa, IIOBBIIICHUE
JABJICHUSI Ta3a TPU €ro HAarpeBaHWU B 3aKPBITOM COCYIE, CBSI3b MEXIY
napamMeTpaMM COCTOSHUSI Ta3a B H3OMpoIleccax, AJIEKTpPU3alus — Tell,
B3aMMOJICUCTBHE 3aPs/I0B;

OMKCHIBATH MEXaHUYECKOE JBUIKEHUE, UCTIONb3YSl (PU3NUECKUE BETUUNHBI:
KOOpJIMHATA, MyTh, MEpPEMEIICHUE, CKOPOCTh, YCKOpEHHE, Macca Tela, Cuia,
UMITyJIbC ~ Tela, KUHETHYeCKash  dSHEprusi, IMOTCHIMaJbHAs  DHEPIHUs,
MexXaHu4eckass paboTa, MEXaHWYECKash MOIIHOCTh; MPU OMUCAHUU TMPABUIBHO
TPaKTOBaTh (PU3UYECKUN CMBICT HMCIOJIb3YEMbIX BEJIWYMH, UX O0O3HAUCHUS U
€IUHUIIBI, HAXOAUTH (DOPMYJIbI, CBSI3BIBAIOIINE JAHHYIO (DU3UUYECKYIO BEIUUYUHY
C JIpYTrdMHU BCJIMYWMHAMU,

OMKCHIBATh M3YYCHHBIC TEIJIOBHIC CBOWCTBA TEJ W TEIJIOBBIC SIBJICHMUS,
UCTIOJIb3YST (PU3MUYECKHE BEJIUYMHBI JaBJICHWE Ta3a, TeMIlepaTypa, CpeIHSs
KUHETUYECKasl SHEPTHUS Xa0TUYECKOTO TIBUKEHUS MOJIEKYI,
CpEeIHEKBaJpaTHUHass CKOPOCTh MOJIEKYJ, KOJUYECTBO TEIJIOTHI, BHYTPEHHSS
sHeprus, pabora Traza, KOIPPUIMEHT TOJIE3HOTO JEHUCTBUS TEIJIOBOTO
JIBUTATENS; TPU ONMUCAHWW TPABUIBHO TPAKTOBATh (PUBUYECKHN CMBICI
UCIIOJIb3yeMbIX BEJIMYWH, WX O00O03HAUCHUS U EJUHUIBI, HAXOAUTH (HOPMYIIBI,
CBSI3BIBAIOIIME TAHHYIO (PU3UUYECKYIO BEIMUUHY C APYTUMHU BEJIHMUMHAM;

OMKCHIBATh  HM3YYCHHBIC  DJICKTPUYECKHE CBOMCTBAa  BEIIECTBA W
ANEKTPUYECKUE SBICHUS (TPOIECCHI), HWCIONB3Ys] (PU3MUECKHE BEITMYWHBI:
ANEKTPUUECKUN 3apsif], DIEKTPUUECKOE T0JIe, HAMPSHKEHHOCTD TMOJIs, TOTEHIINAT,
Pa3HOCTh TOTEHIIMAJIOB; MPH OMUCAHWW TPABUIBHO TPAKTOBATH (hU3UUECKUI
CMBICJI HCTIOJB3YEMBIX BEJMYWH, WX OOO3HAYCHUS W EIWHUIIbI; yKa3bIBATh
dbopMynbl, CBS3BIBAIOIINE JAaHHYI (U3MYECKYIO BEIWYUHY C JPYTUMH

BEJIMYUHAMU;
aHAMM3UpOBaTh  (U3UYECKHME TPOIECChI W  SIBICHUS, HCHOIB3YS
¢u3nuecKrue 3aKOHBI W MPHUHIUIBL: 3aKOH BcemupHoro tarotenus, I, 11 u 1l

3aKkOHbl HbBIOTOHA, 3aKOH COXpaHEHHs MEXaHWYECKOW DJHEPIrUM, 3aKOH
COXpPAaHEHUS UMITYJIbCA, IIPUHLNII CYIIEPIIO3UIIMN CUJI, IIPUHLIMUI PABHONPABHUSA
MHEPLUHAIBHBIX CHUCTEM  OTCUY€Ta, MOJEKYIAPHO-KMHETUYECKYIO TEOPHIO
CTPOEHMS BELIECTBA, Ta30BbIE 3aKOHBI, CBA3b CPEIHEU KMHETUYECKOW DHEPTUH
TEIUIOBOTO JIBWXKEHHUSI MOJEKYJ C aOCOJIOTHOM TeMIepaTypoil, MepBbId 3aKOH
TEPMOJUHAMHUKH, 3aKOH COXPAHEHUs JJIEKTPUYECKOIo 3apsiaa, 3axkoH Kymona,
IIPU 3TOM pa3inyaTh CIOBECHYIO (POPMYIMPOBKY 3aKOHA, €T0 MAaTEMaTHUYECKOe
BBIPAKEHUE U YCIOBUS (TPaHHILIbI, 00JIACTH) MPUMEHUMOCTH;
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OOBSACHATH OCHOBHBIC MPUHIUIIBI JIEHCTBHUS MAIlMH, HOpUOOPOB U
TEXHUYECKUX YCTPOMCTB; pa3auyarh YCIOBHUS UX O€30MaCHOTO MCIOJIb30BaHUS
B MTOBCETHEBHOM KU3HU;

BBITIOJIHATh JKCHEPUMEHTHI MO HWCCIAEAOBAHUIO (DU3MYECKUX SIBICHUU U
IPOLIECCOB C MCMOJB30BAHUEM MPSIMBIX MU KOCBEHHBIX H3MEPEHUH, MPHU ITOM
dbopmynupoBath MpodsieMy/3afady W THUIOTE3y Y4eOHOro HSKCIEPUMEHTA,
coOUpaTh YCTAaHOBKY W3 NPEIJIOKEHHOTO O0OpYAOBaHMS, MPOBOJUTH OMNBIT U
(bopMyIMpOBATH BHIBOIBI;

OCYIIECTBJISITh MPSIMbIE M KOCBEHHBbIE M3MEpEHUsl (PU3NYECKUX BETUYHH,
OpyU STOM BBIOMPATh ONTHUMAIBHBIA CHOCOO H3MEPEHHS U HCIOJb30BaTh
U3BECTHBIE METObI OIICHKU MOTPEUTHOCTEN U3MEPEHU;

UCCIIEIOBaTh 3aBUCUMOCTH MEXIY (PU3MYECKUMH BEJIMYMHAMHU C
UCIIOJIb30BAaHUEM MPSIMBIX U3MEPEHUM, MPU 3TOM KOHCTPYHPOBAaTh YCTAHOBKY,
(uKcUpoBaTh pe3yJabTaThl MOJYYEHHOW 3aBUCHUMOCTH (PU3MUECKHUX BEJIUYUH B
BUJI€ TaOIUIl U TpaduKOB, JAeJIaTh BHIBOABI IO PE3YJIbTaTaM HCCIEIOBAHNUS;

co0roAaTh MpaBmiia O€30MACHOTO TPyla IPU MPOBEIECHUHN HCCIIEI0BaHUN
B paMKax y4yeOHOro 3KCIEepUMEHTa, Y4EOHO-UCCIIE0BATENbCKON U MPOEKTHON
JESTEIbBHOCTY  C  MCHOJb30BAaHUEM  U3MEPHUTENbHBIX  YCTPOHCTB U
71a00paTOpPHOTO 00OPYIOBAHUS;

pemarh pacu€THbhlE 3aJayd C SIBHO 3aJaHHOM (PU3MUYECKON MOJElnblo,
UCTIOJb3Ysl (PU3NYECKUE 3aKOHbl W NPUHLHUIIBI, HA OCHOBE aHaM3a YCIOBUS
3aJlaui BBIOMPATH (PU3UYECKYIO MOJEJNb, BBLACIATh (PU3MUECKUE BEIMYUHBI U
(dopMyiibl, HEOOXOAUMBIE ISl €€ pEelIeHUs, MPOBOIUTH PacuéThl U OILICHUBATh
PEaIbHOCTb MOTYYEHHOTO 3HaYeHUs PU3NUECKON BEJTMUMHBI,

pemarhb KayeCTBEHHbIE 3aJauu: BBICTpauBaTh JIOTUYECKH
HEMPOTUBOPEUUBYIO LIETIOUKY PACCyKIEHHUI C OMOpON Ha M3Y4YEHHbIE 3aKOHBI,
3aKOHOMEPHOCTH U (PU3HUECKUE SBIICHUS;

UCTOJb30BaTh  MpPU  pEUIeHMM  y4yeOHBIX  33Jady  COBPEMEHHbIE
MHPOPMAIIMOHHbIE  TEXHOJOTMM  JUIsl  TOHUCKa,  CTPYKTYpPUpPOBaHUS,
UHTEpIpEeTallud M  OPEACTaBICHUS Y4eOHOM M HAyYHO-TIOMYJISIPHOM
uHpOpMalMY, TOJYYEHHOW W3 Ppa3JIMYHBIX HCTOYHHMKOB, KPUTUYECKU
aHAJIM3UPOBATH MOTYYaeMYIO HH(OPMALIUIO;

OPUBOJUTH TPUMEPHl BKJIaJa POCCUWCKMX U 3apyOCKHBIX YUEHBIX-
(U3MKOB B pa3BUTHE HAyKH, OOBSICHEHHE IMPOLIECCOB OKPYKAIOIIETO0 MHpa, B
pa3BUTHE TEXHUKU U TEXHOJIOTUH;

HCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS MO (PU3UKE B MOBCEIHEBHOM KU3HU
st obecrieueHuss Oe30macHOCTH TpW  oOpamieHuu ¢ npubopamMu U
TEXHUYECKUMHU YCTPOMCTBAMH, IJIsi COXpaHEHUs 3/I0POBBS U COOJIIOICHUS HOPM
HKOJIOTMUYECKOTO MOBEICHUS B OKPYIKaIOILEH Cpee;

paboTaTh B TpYIIE C BBIIOJHEHUEM Pa3IMYHBIX COLHUAIBHBIX POJIEH,
IUTAHUPOBaTh PabOTy TPYMIbI, PAlMOHAIBHO pPACIPENEsATh OO0S3aHHOCTH U
IUIAHUPOBAaTh  JI€ATEIBHOCTh B HECTAHIAPTHBIX CHUTYyalUsX, aJCKBaTHO
OLICHMBATh  BKJAJ KaXIOTO M3 YYaCTHHUKOB TPYNIbl B  pEIICHUE
paccMaTpuBaeMON MPOOIIEMBI.

K konny oOyuenuss B 11 kiacce mpeIMeTHbIE pe3yJbTaThl Ha 0a30BOM
YpOBHE JOJKHBI OTpaxaTh CPOPMUPOBAHHOCTD y 00YUAIOIINXCS YMEHUM:

JE€MOHCTPUPOBATh HA MPHUMEpPaAxX poJib U MeCTO (pU3MKu B (HOPMUPOBAHUU
COBPEMEHHOW HAay4YHOM KAapTUHBI MUpPA, B PA3BUTUH COBPEMEHHOM TEXHUKHU U
TEXHOJIOTMH, B MPAKTUYECKOU NESITENBHOCTH JIOJEH, HEITOCTHOCTh U €INHCTBO
($u3nyeCcKOi KapTUHBI MUPA;
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YUUTBIBATh TPAHUIBI TPUMEHEHUS H3YyYEHHBIX (PU3MYECKHX MOJICINCH:
TOUCYHBIN DJICKTPUUSCKUN 3apsll, Jyd CBETa, TOYCUHBIM HCTOYHHK CBETA,
sAfIepHass MOJENIb aToMa, HYKJIOHHAs MOJENh aTOMHOTO sjipa TpPH PElICHUH
duznyeckux 3anad;

pacrio3HaBath (U3WYECKUe SBICHUSA (TPOLECChl) M OOBICHATH UX Ha
OCHOBE 3aKOHOB OJJICKTPOJAMHAMUKH W KBAaHTOBOW (HU3WKH: DIICKTpUUECKas
IPOBOIUMOCTb, TEIJIOBOE, CBETOBOE, XMMHUECKOE, MAarHUTHOE JIEHCTBUS TOKA,
B3aMMOJICHCTBHE  MAarHUTOB, DJJIEKTPOMAarHUTHAas  MHIYKIUS, JIEHCTBUE
MarHUTHOTO TIOJII Ha TPOBOJAHUK C TOKOM U JBIDKYIIUHCS  3aps,
AJIEKTPOMATrHUTHBIC KOJICOAHUS W BOJIHBI, MPSIMOJMHEHHOE pPacCIpOCTPaHCHHE
CBETa, OTpaKCHUE, MpeIoMIIeHNE, HHTepdepeHIus, TUPPaKIUI ¥ TOIIPU3AIUI
CBeTa, TUcTepcus cBeTa, hoTodniekTpudaeckuit a¢dext (hororddexr), cBeToBOEC
JaBJICHUE, BO3HUKHOBEHHUE JIMHEMYAaTOTO CIEKTpa aromMa  BOJOpOja,
€CTECTBEHHAs U UCKYCCTBEHHAs PaIMOaKTUBHOCTD;

OMKCHIBATh U3yUYEHHBIE CBOMCTBA BEUIECTBA (JIEKTPUUECKHUE, MATHUTHBIE,
ONTHUYECKHE, DJIEKTPUUECKYI0  MPOBOJAMMOCTb  PA3MYHBIX  Cpel) H
AJIIEKTPOMATHUTHBIC SIBJICHUS (TPOIECCHI), UCTONIB3Y (PU3NYECKUE BEIIUYUHBI:
ANEKTPUYUECKUH 3apsl, CUJIa TOKA, FIEKTPUUECKOE HAMPSKEHUE, dJIEKTPUIECKOE
COTPOTHUBJICHUE, PAa3HOCTh MOTEHIIMAJIOB, S3JIEKTPOABMKYIIAs CuUa, pabdoTa
TOKa, WHIYKIMS MarHUTHOrO Tmojs, cuina Awmmepa, cuna Jlopenia,
WHAYKTUBHOCTh KATYIIKH, DHEPTUSl DJIEKTPUYECKOTO M MArHUTHOTO IMOJIEH,
NEPHUOJ U YacToTa KoJieOaHUN B KOJIeOATEILHOM KOHTYpE, 3apsij U CUja TOKa B
mpolecce TapMOHUYECKUX  DJIEKTPOMATrHUTHBIX — KojeOaHuif, ¢GoKycHOe
PACCTOSIHUE M ONTHYECKasl CUja JIMH3bI, IPU OMUCAHUU MPABWIBHO TPAKTOBATh
(u3HUECKUil CMBICI UCIOJIb3yeMbIX BEJIMYMH, WX OOO3HAYEHUS W EAUMHUIIBI,
yKa3blBaTh (OPMYJIbI, CBSI3BIBAIOIIME JAHHYIO (U3UYECKYI0 BEJIUYMHY C
JAPYTUMHA BETTMYNHAMUY;

OMHCHIBATh W3YYEHHBIC KBAHTOBBIC SIBICHHUS U TMPOIECCHI, HCIOIB3YS
¢du3nuecKrue BEIMYUHBI: CKOPOCTh JJEKTPOMATHUTHBIX BOJIH, JJIMHA BOJHBI U
4acToTa CBETa, SHEPTUs W UMIYJIhC (POTOHA, MEPUOJ TOJIypaclana, dHEPrHs
CBS3U ATOMHBIX S7Iep, NMPH OINHUCAHUM TPABWIBHO TPAKTOBaTh (U3UUECKUI
CMBICJI HCTIOJB3YEMBIX BEJIMYWH, WX OOO3HAYEHUSI U €JIMHUIIbI, YKa3bIBaTh
dbopMynbl, CBSI3BIBAIOIIME JAHHYIO (PU3UYECKYIO BEIUYMHY C JIPYTUMHU
BEJIMYMHAMU, BBIUUCIISATH 3HAUCHUE (DU3UIECKON BEITMYHUHBI;

aHAMM3UpOBaTh  (DU3MYECKHWE TPOIECCH W SBJICHUS, HCIIOJB3YS
¢du3nuecKre 3aKOHBI U MPUHIUIILL: 3aK0H OMa, 3aKOHBI MOCIEA0BATEIHLHOTO U
MapajuieIbHOTO COEAUHEHUsT TPOBOJAHUKOB, 3akoH Jlxoyns—JleHna, 3akoH
ANIEKTPOMATHUTHON WHAYKIIMU, 3aKOH TMPSAMOJUHEHHOTO pPaCIpOCTPAHCHUS
CBETa, 3aKOHBI OTPAKCHHUS CBETA, 3aKOHBI TMPEJIOMIICHUS CBETa, ypaBHEHUE
OiinmreriHa st GoTodddexTa, 3aKOH COXPAHSHHS YJHEPTUH, 3aKOH COXPaHCHUS
HUMITYJIbCa, 3aKOH COXPAHECHHS HJIEKTPUUECKOTO 3apsija, 3aKOH COXPaHCHUS
MacCOBOTO YHUCIIa, MMOCTYyaThl bopa, 3aKOH pagroakTUBHOTO pacnajia, mpyu 3TOM
paznuyaTh  CJIOBECHYHO (OpPMYJIHMpPOBKY 3aKOHAa, €ro MaTeMaTH4eCcKoe
BBIPOKEHHE U YCJIOBUS (TPaHUIIBI, 00JIACTH) MPUMEHHUMOCTH;

OTpeNeNsITh HampaBleHWE BEKTOpa WHAYKIMA MAarHUTHOTO  TIOJIS
MIPOBOJTHUKA C TOKOM, CHJIBI AMIiepa u cuuibl JIopeHria;

CTPOUTh M OIMHUCHIBATH M300pa)KEHUE, CO3/1aBAEMOE IIJIOCKUM 3EpKajioM,
TOHKOM JIMH30M;

BBITIOJTHATh IKCIIEPUMEHTHI TI0 HCCICAOBAHUIO (PU3UUYECKUX SIBICHUA H
MIPOIIECCOB C HMCIOJIb30BAaHUEM MPSIMBIX M KOCBEHHBIX M3MEPEHUH: MPU ITOM
dbopmynupoBath mpoOieMy/3agady W THUIOTE3y YYeOHOTO DSKCIEPUMEHTA,
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coOOMpaTh YCTAaHOBKY W3 MPEIJIOKEHHOTO OOOPYIOBaHMSI, MPOBOIUTH OMBIT U
(GopMyITUPOBATH BEIBOIBI;

OCYIIECTBIISITH TPSIMBbIE M KOCBEHHBIE M3MEPCHHsI (PU3NYCCKUX BEIUYHH,
OpU 3TOM BBIOMpATh ONTHUMAJBHBIA CHOCOO W3MEPEHHS M UCIOJIb30BaTh
M3BECTHBIC METOJIBI OIEHKU MOTPEIIHOCTEH U3MEPEHUIA;

MCCIICJIOBATh 3aBUCUMOCTH (DU3MYECKHX BEJIMYMH C HCIOJIb30BaHUEM
NpSMBIX HM3MEPEHUU: TPH 3TOM KOHCTPYHPOBATh YCTaHOBKY, (DUKCHPOBATH
pE3yNbTaThl TOJYYEHHOW 3aBUCUMOCTH (DM3MUECKHUX BEIMYWH B BUAC TAOIHUI] U
rpaduKoB, JeNaTh BBIBOJIBI IO PE3YJIbTaTaM UCCIICOBAHHUS,

cOOIOIaTh TpaBmiIa OE30MMACHOTO TPyIa IPH MPOBEICHUHN HCCIICT0BaHUI
B paMKax y4eOHOro 3KCIepHMEHTa, Y4eOHO-UCCIIeIOBATEILCKON U MPOCKTHON
JICATCIIBHOCTH  C  WCIOJB30BAHUEM  HU3MEPHUTCIBHBIX  YCTPOHUCTB U
71a60paTOpPHOTO 00OPYTOBAHUS;

pemath pacuéTHbIC 3aJaddl C SBHO 3aJaHHON (U3HYECKON MOJEINbIO,
UCTIONB3Ys (PU3NYCCKUE 3aKOHBI W TPUHIIMIBI, HA OCHOBE aHAM3a YCIOBUS
3aJla4il BBIOUPATH (PU3UYECKYIO MOJICNb, BBIACIATH (DU3MUECKHUE BEIWYHHBI U
dopMyITbl, HEOOXOAMMBIE ISl €€ PEIICHHUs, MPOBOIUTH PACUEThI U OIICHUBATH
PEATBHOCTH IMOTYICHHOTO 3HAYCHHSI (PU3UIECKON BEJTMYMHBI,

pemathb KauyeCTBCHHBIC 3aJ1auH: BBICTpanBaTh JIOTUYECKHU
HETIPOTHUBOPEYHBYIO IETIOYKY PACCYKICHHUH C OMOPOH Ha M3YYCHHBIC 3aKOHBI,
3aKOHOMEPHOCTH U (PU3UUECKUE SBIICHUS;

UCTIONB30BaTh  TMPU  PEIICHWH  y4eOHBIX  3aJad  COBPEMCHHBIC
WHPOPMAITMOHHBIE  TEXHOJOTHUH  JUII  TOMCKa,  CTPYKTYPHUPOBaHUS,
UHTEPIPETAlMd HW  TPEJACTaBICHHUS Y4eOHOH ©W  HAyYHO-TIOMYJISIPHON
UHPOpMAITUU, TIOJYYCHHOW W3 PA3JIMIHBIX HCTOYHHKOB, KPHTHYCCKU
aHAIM3UPOBATH IMOTYIaeMYyI0 HH(OPMAIIUIO;

OOBSICHATh TPHHIIMITEI JACHCTBHS MAIllMH, MPHUOOPOB M TEXHUYECCKHX
YCTPOWMCTB, pa3iluyaTh yCIOBUS WX O€30MacHOTO  WCIOJIh30BAaHUS B
IMOBCEIHEBHOM KM3HU;

NPUBOJIUTH TMPUMEPHl BKJIAJa POCCHUCKHX U 3apyOC)KHBIX YYEHBIX-
(U3UKOB B pa3BUTHE HAYKH, B OOBSICHEHUE MPOIIECCOB OKPY)KAIOIIETO MUpPa, B
pa3BHUTHE TEXHUKH U TEXHOJIOTHIA;

UCTIOJIb30BaTh TEOPETUICCKUE 3HAHUS 110 (PU3HKE B TIOBCETHEBHOM KU3HU
st obecrieueHus  O6e3omacHOCTM Tpu  OoOpalieHWuu ¢ npudopamMu U
TEXHHUYECKUMHU YCTPOUCTBAMM, JIJISi COXPAHCHHSI 3JIOPOBBS U COOJTIOICHUS HOPM
AKOJIOTHYECKOTO TIOBEJICHUS B OKPYKAIOIIEH Cpe/Ie;

paboTaTh B TpPYIIE C BBITOJHCHUEM pa3IMIHBIX COIUAIBHBIX POJICH,
IUTAHUPOBAaTh PabOTy TPYIIBI, PAMOHAIBHO PACIPEACATh OO0S3aHHOCTH U
IUTAHUPOBATh  JICATEIBHOCTh B  HECTAHIAPTHBIX CHUTYaIlUAX, aJICKBaTHO
OIICHWBAaTh BKJAJ KAXKIOTO W3 YYaCTHHUKOB TPYMIBI B  pPEIICHUE
paccMaTprBaeMou POOJIEMEL.
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TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
HaumenoBanue KosmuecTBo yacos
Ne DJleKTpoHHbIe (L1 (poBbIE)
pa3iesioB U TeM KoHTpoJibHbIE IIpakTHYeckue
n/n Bcero o0pa3oBaTe/ibHbIE PeCypchl
NPOrpaMmslI padoThI padoThI
Paznen 1. DU3UKA U METO/IbI HAYUYHOI'O ITIO3HAHUS
11 ®usznKa 1 METOJIbI ) bu6mmorexa [IOK
' HAay4YHOTO TO3HAHUS https://m.edso0o.ru/7f41bf72
Wroro no pazueny 2
Pa3zgen 2. MEXAHUKA
bubmuorexa [JOK
21 Kunewarika S https://m.edsoo.ru/7f41bf72
bu6nmoreka [JOK
22 Huramiia ! https://m.edsoo.ru/7f41bf72
3aKoHBI Eub 10K
nOIMoTeKa
23 COXPATICHIA B 6 1 1 https://m.edsoo.ru/7f41bf72
MEXaHHUKE
Wroro no pazneny 18
Pa3nen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJIUNHAMUKA
OCHOBBI
31 MOJIEKYJIIPHO- 9 1 bubnnorexka [JOK
' KHHETHYECKOU https://m.edsoo.ru/7f41bf72
Teopuun
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3.9 OcHOBBI 10 1 bubnmoreka [JOK
' TEPMOANHAMUKI https://m.edsoo.ru/7f41bf72
ArperatHble
33 COCTOSTHUS 5 bubmuorexa [JOK
' BentectBa. Pa3oBbie https://m.edso0o.ru/7f41bf72
TIEPEXO0JIbI
Uroro no pazneny 24

Paznen 4. JIEKTPOJAUHAMUKA

bubnnoreka [JOK
41 UICKTPOCTATHKA 10 ! 1 https://m.edsogru/7f41bf72
ITocrosiHHBIM
49 AJICKTPUUYCCKUN TOK. 19 1 bubnnoreka [JOK
Toxu B pa3nmuyHbIX https://m.edsoo.ru/7f41bf72
cpenax
Hroro no pazneny 22
Pe3epBHOE Bpems 2
OBILEE KOJIMYECTBO
YACOB I1O 68 4 3
[TPOTPAMME
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11 KITACC

HauMmeHoBauue KoJgnuyecTBo 4acoB

Ne DJIeKTpOHHbIe (LM (POBbIe)
pa3iiejioB U TEM KoHTpoJibHbIE IIpakTHYeckue

n/m Bcero o0pa3oBaTesbHbIC PeCypChl
NporpaMmel padoThI padoTshI

Paznen 1. JIEKTPOANHAMUKA

MaruutHoe noie.

bubnuorexa [JOK
1.1
UICKIPOMATHHTHAA 1 1 3 https://m.edsoo.ru/7f41c97c
HHAYKIUA
Uroro no pazneny 11

Paznen 2. KOJIEBAHUSA 1 BOJIHbBI

MexaHn4ueckue 1

2.1 3JIEKTPOMArHUTHBIE 9 1 Bubmmoreka [IOK
| p https://m.edsoo.ru/7f41c97c
KoJIeOaHus
MexaHu4eckue u
2.2 3JIEKTPOMArHUTHBIE 5 1 bubimoreka LIOK
| ’ https://m.edsoo.ru/7f41c97c
BOJIHBI
bubnuotexa [JOK
> i e 3 https://m.edsoo.ru/7f41c97c
Hroro no pasueny 24

Paznea 3. OCHOBBI CIIEIIMAJIBHON TEOPUH OTHOCUTEJIBHOCTH

OCHOBBI CIIEAATILHON

3.1 TEOpHH 4 1 bubmuoreka [{OK

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

OTHOCUTCIIBHOCTHU
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Hroro no pazaeny 4

Pa3zgen 4. KBAHTOBAS ®PU3UKA

41 DJeMEeHThI KBAaHTOBOMU 6 bubnuotexa [JOK
' OIITHKHU https://m.edso00.ru/7f41c97c
but6mmoreka [IOK
4.2 Crpoenne atoma 4 https://m.edsoo.ru/7f41c97¢c
bubnuorexa [JOK
4.3 ATOMHO® 7pO S https://m.edso00.ru/7f41c97¢c
Wroro no pazueny 15

Paznen 5. 3JIEMEHTBI ACTPOHOMUMHU U ACTPOPU3UKU

51 DJIEMEHTHI aCTPOHOMUU 7 1 bubmuorexa [IOK
' 1 acTpopU3UKH https://m.edsoo.ru/7f41c97c
Uroro no pazgeny 7

Paznesn 6. OBOBIIAIOIIEE TIOBTOPEHUE

6.1 O6oo6maromee 4 bu6nuorexa [IOK
' IOBTOpEHHE https://m.edsoo.ru/7f41c97c
Hroro no paszneny 4
Pe3epBHOE Bpems 3
OBILIEE KOJIMYECTBO 68 4 7
YACOB I10 ITPOT'PAMME
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