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HOACHUTEJIBHASA 3AIINCKA

[Iporpamma mo ¢u3uke 06a30BOro YpOBHSI Ha YPOBHE CpEIHEr0o OOIIEro
oOpa3zoBaHus pa3paboTaHa Ha OCHOBE IMOJOKEHUU M TPEOOBAHMM K pe3ysbTaTam
OCBOEHHSI OCHOBHOUM 00pa3oBaTeNbHOU Mporpammsl, npeacTtaBieHHbx B OI'OC
COO, a Ttakxke ¢ yuérom ¢enepaibHON padodeil mporpaMMbl BOCHHUTAHUS U
KOHUENIMU TIpernojaBaHus ydyeOHoro mpeamera «Pusnka» B 00pa3oBaTEIbHBIX
OpraHu3aIusax Poccuiickon Oenepanun, peAIN3YIOLINX OCHOBHBIE
o0Opa3oBaTeiabHbIE MPOTPAMMBI.

CopepxaHue mnporpaMMmbl MO (U3MKE HAMpaBlIeHO Ha (opMuUpoBaHUE
€CTEeCTBEHHO-HAYYHOU KapTUHbl MHupa oOydaromuxcs 10-11 kmaccoB mipu
o0yuyeHuu ux ¢u3nke Ha 0a30BOM YPOBHE Ha OCHOBE CHCTEMHO-JIEITEIHLHOCTHOTO
noaxoxaa. Ilporpamma no ¢usuke coorBercTByeT TpeboBanusim PI'OC COO
IUIAHUPYEMBIM JIMYHOCTHBIM, MPEAMETHBIM M METANpeIMETHBIM pe3yJibTaTaM
oOy4eHMsI, a TaKXe YUYUTHIBAET HEOOXOJMMOCTh peajU3alluh MEXKIPEIMETHBIX
CBs3ell (PU3MKM C €CTECTBEHHO-HAyYHBIMU Yy4eOHBIMHM mpeameramu. B Hel
OTIPEJICIISIIOTCS. OCHOBHBIC LENH M3yYeHUsS (PU3UKU HAa YPOBHE CPEIHEro OOIIEero
o0Opa3oBaHus, TUIAHUPYEMbI€ PE3yJbTaThl OCBOCHHS Kypca (PU3MKH: JTUYHOCTHBHIE,
MeTalnpeIMeTHbIE, TpeIMeTHbIe (Ha 6a30BOM ypOBHE).

[Iporpamma no gu3uke BKIIOYAET:

e IUIAHUpPYEMBIE PE3yJIbTaThl OCBOCHHUS Kypca PU3MKK Ha 6a30BOM YPOBHE, B

TOM YHCJIE TIPEIMETHBIE PE3YJIbTATHI 10 T'OJIaM 00yUYEHUS;

e cojepxaHue yueOHoro npeamMera «Dusuka» mo rogam oOy4eHHUs.

dusrka Kak Hayka O HaumOoyiee OONIMX 3aKOHAX MPHUPOJBI, BHICTyHas B
KayecTBe yueOHOro mpeaMera B IIKOJIe, BHOCUT CYIIECTBEHHBIN BKJIAJ B CUCTEMY
3HaHUN 00 okpyxaromem Mupe. LLIkonpHBIN Kype GU3UKH — CHCTEMOOOPa3y IO
JUTSI €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, MOCKOIbKY (DHU3MUYECKUE 3aKOHBI
JeXaT B OCHOBE TPOILIECCOB M SIBJICHUM, H3ydyaeMbIX XHMHUEH, OHOJIOTHEH,
bu3mdeckoir reorpadueri um acTpoHommeil. Mcmomb3oBaHWE W AKTHBHOE
OpUMEHeHHEe  (QU3MYECKUX 3HAHUW  ONpeeNsaeT XapakTep U pa3BUTHE
pa3HOOOpa3HbIX TEXHONOIMH B cdepe SHEpPreTHUKH, TPaHCIOPTa, OCBOCHUS
KOCMOCA, TMOJIyYEHUsI HOBBIX MAaTe€pUalioB C 3aJaHHBIMU CBOMCTBAMU WM JPYTHUX.
W3yuyeHue (QU3MKM BHOCUT OCHOBHOW BKJaJ B (POPMHpPOBAHHE E€CTECTBEHHO-
HAYyYHOW KapTHHBI MUpa OOydaromuxcs, B (GOpPMHPOBAHUE YMEHHH MPUMEHSTH
HAYYHBIN METOJ] TO3HAHUS TIPY BBIMOJTHEHUY UMHU YI€OHBIX UCCIICTOBAHUIA.

B ocHoBy Kkypca ¢Gu3MKK JJ11 YPOBHS CpeIHEro o0Iero oOpa3oBaHUs
NOJIOKEH psAd HUAEH, KOTOpble MOXKHO paccMaTpUBaTh KaK HPUHLUIBI €ro

IIOCTPOCHMUS.
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Hoes yenocmnocmu. B COOTBETCTBUM C HEH KypC SBISETCS JIOTHYECKU
3aBEpPHIEHHBIM, OH COAEPKUT MaTepUall U3 BCEX Pa3fesioB (PU3MKH, BKIIOYACT KaK
BONPOCHI KIIACCHUYECKOW, TaK U COBPEMEHHOUN (PU3UKHU.

Hoes cenepanuzayuu. B cOOTBETCTBUM € HEW Marepuan Kypca (U3HKU
o0beMHEH BOKpYr @Qu3nueckux Teopuid. Benymum B Kypce sBIseTcs
dopMupoBaHUE MPEACTABICHUN O CTPYKTYPHBIX YPOBHSAX MaTepuH, BEIIECTBE U
noJe.

Hoes eymanumapuzayuu. EE peanuzanus TpeArnosiaraeT HCIOJIb30BaHUE
TYMaHUTApHOTO TOTEHIMANa (U3NYECKOW HAayKH, OCMBICIIEHHE CBSI3U Pa3BUTHS
¢usukn ¢ pasBuTHeM oOOIIecTBa, a TaKkkKe C MHPOBO33PEHUYCCKUMH,
HPaBCTBEHHBIMH U SKOJIOTHUYECKUMU TIPOOIIeMaMHu.

Hoess  npuknaonoti Hanpaenennocmu. Kypc ¢dusukum npeamonaraet
3HaKOMCTBO C IMUPOKAM KPYrOM TEXHHUYECKHUX U TEXHOJOTHMUYECKUX TPUIIOKECHUM
M3yYEHHBIX TEOPUH U 3aKOHOB.

Hoes sxonocuzayuu peanusyeTcss TOCPEICTBOM BBEICHUS DIIEMEHTOB
COJICp)KaHUs, TMOCBSIIEHHBIX OJKOJOTHYECKHUM TMpoOJieMaM COBPEMEHHOCTH,
KOTOPBIE CBSI3aHBI C Pa3BUTHEM TEXHHKH W TEXHOJOTHH, a TakkKe OOCYKICHHS
po0JieM palMOHAILHOTO MPUPOIOIIOIB30BAHUS U YKOJIIOTUIECKOM O€30TTacHOCTH.

CrepXKHEBBIMHU DJIEMEHTaMH Kypca (U3UKA Ha YPOBHE CpEIHEro OOIIero
oOpa3zoBaHus SBISIOTCA (U3MUECKUEe TeopuH ((popMHUpOBaHUE TMPEICTABICHHUHN O
CTPYKTYpe MOCTPOCHUsI (PU3NYECKON Teopuu, poiu GyHIaMEHTAIbHBIX 3aKOHOB U
NPUHIIMIIOB B COBPEMEHHBIX  TMPEJACTABICHUSIX O TPUPOJAE, TpPaHMIAX
NPUMEHUMOCTA TEOPHM, IJii ONUCAaHUS €CTECTBEHHO-HAYYHBIX SIBICHUU U
MIPOIIECCOB).

CHCTeMHO-IeSITEIBHOCTHBIN MOAX0J] B Kypce (U3UKU peamu3yeTcs Mpexie
BCEro 3a CU€T OpPraHM3allMU SKCIEPUMEHTAIBHON NEITeTbHOCTH 00yYarouiuxcs.
Jlns  GazoBoro ypoBHS Kypca (QU3MKHM — 3TO HCIOJIB30BAHHE CHCTEMBI
(GPOHTAIBHBIX KPaTKOBPEMEHHBIX JKCIIEPHUMEHTOB H Ja0OpaTOpHBIX padoT,
KOTOpBIE B mporpamme 1o ¢u3uke 0ObEIUHECHBI B OOIIUH CIMCOK YUYEHHYECKUX
NPaKTHYECKUX paldoT. BhiaeneHne B yka3zaHHOM IepedyHe J1abopaTopHBIX PadoT,
OPOBOJUMBIX JUISI KOHTPOJII M OLIEHKH, OCYIIECTBISETCS  y4aCTHUKaMH
0o0pa30BaTeIbHOrO IMpoLecca MCXOAd U3 OCOOCHHOCTEH IUIaHUPOBAaHUS U
ocHauleHuss kaOuHeta ¢u3uku. Ilpm sTomM oOecreunBaeTcs OBIAJCHHUE
OOy4aroUMMHCS YMEHUSIMU TPOBOJIUTH KOCBEHHBIE H3MEPEHHUS, HCCIEIOBAHMS
3aBUCUMOCTEH (PU3MYECKMX BEIMYMH U IIOCTAHOBKY OINBITOB IO MPOBEPKE
IPEeI0KEHHBIX THIIOTE3.

Bonbmioe BHHMaHME yAENSETCS PELMICHUIO PACUETHBIX M KadeCTBEHHBIX
3agay. [lpu 3TOM 17151 pacu€THBIX 3a7ad MPUOPUTETOM SIBISIOTCS 3aJaud C SBHO
3aJjaHHON (PU3MUECKON MOIETIbIO, TIO3BOJISIONINE TIPUMEHSATh N3YUYCHHBIC 3aKOHBI U
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3aKOHOMEPHOCTH KaK W3 OJHOIO paszjelia Kypca, TaK U MHTErpUpysl 3HAHMS U3
pa3HbIX pa3zenoB. /[ KauyecTBEHHBIX 3a/1ay IPUOPUTETOM SIBIIAIOTCS 3aJaHUS Ha
O0OBsSICHEHHE TPOTECKaHUS (U3MUECKHX SBICHUW W TIPOIECCOB B OKPYKAIOIICH
KU3HU, TpeOyromue BblOOpa (U3MUECKOW MOJAENU MJis CUTyallMd MPaKTUKO-
OpPUEHTUPOBAHHOTO XapakTepa.
B coorBerctBum ¢ TpeboBanusmu PDPI'OC COO k MarepualibHO-
TEXHUYECKOMY OO0ECIEeUeHHI0 Yy4eOHOro rmpoiecca 0a30BBIM ypOBEHb Kypca
bU3UKHM Ha YPOBHE CPEIHETO 00IIEro 00pa3oBaHus JOJKEH U3yUaThCsl B YCIOBUAX
IPEeIMETHOTO KaOWHeTa (U3MKH WU B YCJIOBHSX WHTETPUPOBAHHOTO KaOWHETa
PEAMETOB €CTECTBEHHO-HAyYHOTO IUKJIa. B kaOuHere (U3MKU JOTKHO OBITh
HEeoOXouMoe JiabopaTopHOe OO0OpYyJIOBAaHME ISl BBIMOJHEHUS YyKa3aHHBIX B
nporpaMMme 1o (PU3MKe YUYCHUUYECKUX MPAKTUYCCKUX PabOT U JEMOHCTPAIMOHHOE
o0opyoBaHUE.
JlemoHcTpanimoHHoe oOopyaoBaHue (GOPMUPYETCS B COOTBETCTBHUH C
NPUHIIMIIOM MHWHUMAJIBHOW JIOCTATOYHOCTH M  00ECIIEUYMBACT IOCTAHOBKY
NEPEUNCICHHBIX B TIporpaMMme IO (U3HKE KIFOYEBBIX JEMOHCTPAIMA IS
UCCIICIOBAHUS  W3yYaeMbIX SIBJICHUH H  TPOLECCOB, OMIMPUYCCKUX H
(GyHIaMEHTAJIbHBIX 3aKOHOB, MX TEXHHYECKUX MPUMCHCHU.
JlaGopatopHoe oOOpyaOBaHUE [JI1 YYCHUYECKUX MPAKTUYECKUX padoT
dopmMupyeTcst B BHAE TEMaTHYECKUX KOMIUIEKTOB M OOECIeYMBAETCA B pacuére
OJIHOTO KOMIUIEKTa Ha JBYX OOydJammuxcs. TeMaTHyecKkue KOMIUIEKTHI
1abopaTopHOro 000pYyIOBaHUs JOHKHBI OBITh TMOCTPOECHBI HAa KOMIUIEKCHOM
UCIIOJIb30BaHUM AHAJIOTOBBIX W IM(POBBIX MPUOOPOB, a TaKKE KOMITBIOTEPHBIX
U3MEPUTEIBHBIX CUCTEM B BUJE ITU(PPOBBIX JabopaTopuil.
OCHOBHBIMH HEJISIMU U3YUCHHS (U3UKH B 001IIEeM 00pa30BaHUU SIBIISTFOTCS
e (opmupoBaHue uHTEpeca M CTPEMIICHHS OOYYAIOIIMUXCA K HAYIHOMY
U3YYCHHUIO TPUPOJBI, PAa3BUTHUE WX HHTEIUICKTYaJbHBIX M TBOPYECKHUX
CIIOCOOHOCTEIA;

e pa3BHUTHE MPEACTABICHUI O HAYYHOM METOJIe TTO3HAHUS B (HOPMHUPOBAHUE
UCCJIEIOBATEIHCKOTO OTHOIIEHHUS K OKPY KAIOITUM SIBIICHUSIM;

e (opmMupoBaHHe HAYYHOTO MHPOBO33PEHHSI KaK pe3yjibTaTa HW3y4YCHUS
OCHOB CTPOCHHsI MaTepuu U QyHIaMEHTAIbHBIX 3aKOHOB (DU3UKH;

o (opmupoBaHne yMEHUH OOBSICHATH SBICHUS C HCIOJIB30BAHUEM

bu3HUeCKUX 3HAHUN W HAYIHBIX JOKA3aTEIbCTB;

e (opmupoBaHHe MpeACTaBICHUN O poiu (U3UKU ISl PA3BUTHS JIPYTUX

€CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJIOTHH.

JlocTmkenue HTUX 1eliel o0ecrneunBaeTcs pelieHueM CIIeIyIoNuX 3a71a4 B
MpoIecce u3yueHus Kypca (U3UKH Ha YPOBHE CpPEIHETO 00IIero 00pa3oBaHMUs:
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e TMpUOOpETEHUE CHUCTEMBI 3HAHUU 00 o01mux bu3nIecKux
3aKOHOMEPHOCTSIX, 3aKOHAaX, TEOPUSIX, BKJIFOYAsI MEXaHHUKY,
MOJIEKYJIIPHYIO (PU3UKY, 3JIEKTPOJMHAMHKY, KBAaHTOBYIO (U3UKY H
AIIEMEHTBI aCTPOPU3UKH;

e (QopMHpOBaHHE YMEHUW TMPUMEHITh TEOPETUUYECKUE 3HAHUS IS
OoOBbsCHEHHS (PU3NYECKUX SABJICHUH B TPUPOAEC H JUIS TNPUHATHA
IIPAKTUYECKUX PEUICHUN B IIOBCEHEBHOM KU3HU,

e OCBOECHHME CIOCOOOB pEHIeHUs pa3IUYHbIX 3a7ad4 C SBHO 3aJlaHHOMN
¢uznuecko Monenbo, 3ajay, MOAPa3yMEBAIOUIUX CaAMOCTOSITEIbHOE
co3gaHue GuU3NUeCKOd MOJEINH, aJIEKBAaTHON yCIIOBUSM 33a/a4H;

e TMOHMMaHUE (U3NYECKUX OCHOB W TIPUHIIUIIOB JEUCTBUS TEXHUYECKHUX
YCTPOUCTB U TEXHOJOTHUUECKHUX MPOIECCOB, UX BIUSHUS HA OKPYKAIOIUTYIO
cpeay;

e OBJIQJICHUE METOJIAMH CaMOCTOSATEJIPHOTO TUIAHUPOBAHUS W TPOBEACHUS
bU3UYECKUX HDKCICPUMEHTOB, aHalv3a W HHTEpHpeTaruu uHOOpMaInH,
OTIpEeJICIICHHs] TOCTOBEPHOCTHU MOJIYYEHHOI'O pe3yJIbTaTa;

e CO3JIaHUE YCJIOBHUH ISl Pa3BUTHSI YMEHHUM MPOEKTHO-UCCIEI0BATEIbCKOMH,
TBOPYECKOM JIEATEITbHOCTH.

Ha wmsyuenne ¢usuku (0a30BbIi YpOBEHB) Ha ypPOBHE CPEIHETO OOIIEro
obOpazoBanus otBoauTcs 136 yacoB: B 10 kiacce — 68 dacoB (2 yaca B HEJIEINO), B
11 ximacce — 68 yacoB (2 yaca B HEJICIIO).

[Ipennaraemsiii B mporpamMme 1o (QU3MKE TMepeyeHb JabopaTOPHBIX U
NPAKTUYECKUX paboT SBISETCA PEKOMEHIOBAaHHBIM, YUYUTENIh JENaeT BBIOOD
IPOBENICHUs JIa0OpAaTOPHBIX PAOOT W OMBITOB C YYETOM WHIUBUIYAJIbHBIX
0COOCHHOCTEH 00yYJarOIIUXCS.
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COAEPXAHUE OBYUYEHUA
10 KVIACC

Pasznen 1. ®u3uka 1 MeTOAbI HAYYHOI'0 NTO3HAHUS

®usuka — Hayka o npupoxae. HayyHble MeTOIAbl NO3HAHUSA OKPYKAIOLIETO
Mupa. Poib 3KcnepuMeHTa W TEOpUM B IPOLIECCE II03HAHUS IPUPOJBI.
DKCHEepUMEHT B (PU3HUKE.

MopenupoBanue (U3MUYECKUX SIBIEHUN M MpoleccoB. HayuyHble rumoresbl.
duznyeckre 3aKOHbI U TeopuH. ['paHuIbl TPUMEHUMOCTH (PU3MUYECKUX 3aKOHOB.
[IpyHUIMD COOTBETCTBUS.

Ponb u mMecto ¢u3Mku B (GOPMHUPOBAHUU COBPEMEHHON HAyYHON KapTHUHBI
MHpPA, B IPAKTUYECKOU ACATEIBHOCTH JIIOJIEH.

Jlemoncmpayuu
AHanoroBeie W MUGPOBBIE HN3MEPUTEIbHBIE NPUOOPHI, KOMIIBIOTEPHBIC
JATYUKHU.

Paznen 2. Mexanuka

Tema 1. Kunemamuxka

Mexanuyeckoe aBmxeHHE. OTHOCUTEIBLHOCTh MEXAHHUYECKOTO JIBUKECHMUS.
Cucrema otcuéra. TpaekTopusi.

ITepemenienre, CKOpOCTh (CpelHsIi CKOPOCTb, MTHOBEHHAas CKOPOCTh) U
YCKOPEHHE MaTEepUAIbHOM TOUYKH, WX MPOCKIMU HAa OCH CHCTEMbI KOOpAWHAT.
Ciio)xeHue nepeMenieHu U CJI0KEHUE CKOPOCTEN.

PaBHOMEpHOE W paBHOYCKOpPEHHOE MpsSMOJIMHEHHOEe IBIKeHHE. | paduku
3aBUCUMOCTH KOOPJMHAT, CKOPOCTH, YCKOPEHHS, NYyTH U TEpeMEIICHU
MaTepuaibHON TOYKH OT BPEMEHH.

CBoboaHoe nageHre. Y CKOpeHrue CBOOOTHOTO MaCHUS.

KpuBonuneintnoe  nBmkeHue. JIBMKEHME  MaTepUaIbHOM TOYKH IO
OKPY’KHOCTH C IMMOCTOSSHHOM MO MOJIYJIF0 CKOPOCTBIO. YTJIOBasi CKOPOCTh, JIMHEUHAS
ckopocTtsb. [lepron u wacrora obpamenus. LleHTpocTpemMuTensHOe yCKOpEHUE.

TexHuueckne yCTpOMCTBA M IIPAKTUYECKOE IIPUMEHEHHE: CIUIOMETP,
JIBH>KEHUE CHAPS0B, LICNIHBIE U PEMEHHBIE IIEpEIauH.

Jlemoncmpayuu

Mogenp cucTeMbl OTCUETA, WILTKOCTPALMS KUHEMATUYECKUX XapaKTEPUCTHUK
JBUKEHHSI.

[IpeoGpazoBanne ABMKEHUHN C UCTIOIB30BAHUEM TIPOCTHIX MEXaHU3MOB.

[Tanenue Ten B BO31yXe U B pa3peKEHHOM MPOCTPAHCTBE.

HaOnronenne nBukeHusi Teia, OPOILIEHHOrO MOJA YIioM K TOPU3OHTY H

T'OPHU30HTAJIBHO.
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N3mepenne yckopeHus: CBOOOJHOrO MaieHHUs.

Hanpanenne ckopocT Ipu ABUKEHUHU MO OKPY>KHOCTH.

Vuenuueckuii skcnepumenm, nabopamopHwvie pabomwi

N3yuyeHrne HEpaBHOMEPHOTO IBHMXKEHHUS C LIEJBbIO OMPEIEIICHUS MTHOBEHHOU
CKOPOCTH.

UccnenoBanre COOTHOMIEHHUS MEXAY NyTSIMH, HPONICHHBIMM TEIOM 3a
MOCJIEIOBATEIILHBIE pPaBHbIC MPOMEXKYTKH BpPEMEHH MpPU PABHOYCKOPEHHOM
JIBH>KEHUH C HAYaJIbHOW CKOPOCTBHIO, PABHOM HYJIIO.

N3ydenune nBUKEHUS IApUKa B BA3KOM KUJKOCTH.

N3yuenne nBuxeHus Tena, OPOIIEHHOT0 TOPU30HTAIIBHO.

Tema 2. /lunamuka

IIpuaiun  otHocurenbHOCTM  'anmmies.  IlepBbii  3axkoH  HeroToHa.
NHeprmanbHble CUCTEMBI OTCUETA.

Macca tena. Cuna. [Ipuninun cynepno3uuuu cui. Bropoit 3akoH HbroToHa
JUIs MaTepuanbHON TOuku. Tpernitl 3akoH HeloTOHA AJ1s1 MaTepuaibHbIX TOYEK.

3akoH BcemupHoro TtaroreHus. Cuma Tsbkectd. IlepBas KocMmudeckas
CKOPOCTb.

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

Tpenue. Bunpl Tpenust (mokosi, CKoiakkeHusi, kauenus). Cuna tpenus. Cyxoe
tperue. Cuia TpeHUs! CKOIBKEHHs U cuiia TpeHus nokos. Kosddumuent tpenusi.
Cuiia conpoTUBIIEHU NPU IBHXKEHUU TeJa B KUIKOCTU WUJIU ra3e.

[TocTynarenpHOE U BpamaTeabHOE JBUKEHHUE a0COIIOTHO TBEPIOTO Tea.

MOMEHT cCuiabl OTHOCUTENIBHO OcCH BpauleHus. llnedo cuibl. YcioBus
paBHOBECHS TBEPJIOTO TENA.

TexHuuecKkne yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHHE: IOMIIUITHUKM,
JNBU)KEHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBneHne nHEpIUH.

CpaBHeHHE MacC B3aUMO/ICHCTBYIOIINUX TE.

Bropoii 3akoH HeroToHa.

N3smepenue cui.

CrnoxxeHue cui.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT JAe(hOpMAIIHH.

HesecomocTts. Bec Tena npu yCKOpEeHHOM MOABEME U TIAJICHUH.

CpaBHeHUE CUJT TPEHUS MTOKOSI, KAYEHUS U CKOJIbKECHUSI.

VYcnoBus paBHOBecHs TBEPAOTro Tena. Buapl paBHOBECHS.

Vuenuueckuii sxcnepumenm, nabopamopmsie pabomol

N3yuenue nBuxeHus: Opycka 1o HaKJIOHHOM IIOCKOCTH.
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UccnenoBanne 3aBUCMMOCTH CHJI YNPYTOCTH, BO3HHUKAIOIIMX B MPYXKUHE U
pe3uHOBOM 00pasile, OT ux AedopMaliui.

HccnenoBanue ycioBuii pPaBHOBECHS TBEPAOrO TENA, HMEIOIIETO OCh
BpaICHUSI.

Tema 3. 3aKoHbl cOXpaHeHUA 8 MEXAHUKE

Nmnynbe MatepuanbHOM TOUKM (Tena), CHUCTEMbl MaTe€pUANbHBIX TOYEK.
NMnynbe cunbl U HM3MEHEHHE MMITyJibca Tella. 3aKOH COXpPaHEHMs] HMITYJbCa.
PeakTuBHOE NBUKEHUE.

PaboTta criibl. MOIIHOCTE CHIIBL.

Kunernueckass sHeprusi marepuaqbHOM TOYKkH. Teopema 00 H3MEHEHHUH
KMHETUYECKON DHEPTHH.

[ToTenuuanbpHas DHEPrUsl. [TorenunanbpHas SHEPrust yIpyro
neopMupoBaHHONW  TpYyKuHbL.  [loTeHIManbHass dSHeprusi Tena  BOJMW3H
NOBEPXHOCTH 3EMJIU.

[ToTeHnnanbHple W HEMOTCHIMATBHBIC  CHJIBI. CBsi3b  paboThI
HETMOTEHIIUAIbHBIX CHUJ C M3MCHEHHEM MEXaHWYeCKOW SHEPruu CHUCTEMBI TeJl.
3aK0H COXpaHECHUSI MEXaHUYECKON YHEPTHH.

Yrpyrue v Heynpyrue CTOJIKHOBEHHUS.

TexHuyeckne ycTpoucTBa M MPAKTUYECKOE MPUMEHEHHE: BOAOMET, KOMED,
NPY>KUHHBIA MUCTOJIET, IBUKEHHUE PAKET.

Ilemoncmpayuu

3aKOH COXpaHEHHS UMITYJIbCA.

PeakTuBHOE NBMXKEHUE.

[Tepexo MOTEHIMAIBLHON YHEPTUH B KHHETHYECKYIO U OOpaTHO.

Vuenuueckuii sxkcnepumenm, nabopamopHsie pabomoi

N3yuyenue abCOMIOTHO HEYNPYroro ynaapa ¢ MOMOIIBIO JIBYX OIWHAKOBBIX
HUTSHBIX MaATHUKOB.

HccnenoBanue cBsi3u paOOTHl CHIIBI C U3MEHEHHEM MEXaHWYECKON SHEPruu
TeJa Ha MPUMEPE PACTIKEHUS PE3UHOBOTO KIYyTa.

Pa3zpnen 3. MosexkyasipHas pu3NKa ¥ TEPMOANHAMHUKA

Tema 1. OcHo6bl MONEKYAAPHO-KUHEMUUECKOU meopuu

OCHOBHBIE TOJIOKEHUSI MOJIEKYJISIPHO-KMHETUYECKON TEOPUU M MX OIBITHOE
obocHoBanme. bpoyHoBckoe nBwkenue. Juddysus. Xapaktep ABUKCHUS WU
B3aMMOJICVCTBUSA YacCTHI[ BemlecTBa. MoJenu CTPOEHHS Ta30B, JKUIAKOCTEU U
TBEPIBIX TEJI M OOBSICHEHNE CBOMCTB BEIIECTBA HA OCHOBE ITUX Mojieneid. Macca u
pasmepsl MoJiekyin. KonnuectBo BemecTBa. [loctosauas ABorapo.

TennoBoe paBHoBecue. Temmeparypa u e€ uaMmepenue. lllkana temneparyp

Llenbcust.
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Mogens upeanbHoro raza. (OCHOBHOE  ypaBHEHHME  MOJEKYJSPHO-
KUHETUYECKOW TEOpUU HACANIbHOrO rasza. AOCONIIOTHash TeMmmepaTypa Kak Mepa
CpeIHEW KWHETHMYECKOW SHEPruM TEIUIOBOTO ABWKEHUS dYactull rasza. l[llkana
temrieparyp KenbBuHa. 1'a3oBeie 3akoHbl. YpaBHeHue MeHneneeBa—KianeipoHna.
3akoH [lanbroHa. M30mponecchl B UI€ATBHOM Ta3e C MOCTOSHHBIM KOJIWYECTBOM
BenlecTBa. ['paduueckoe mnpeacTaBiIeHUE M3OMPOIIECCOB: H30TEPMaA, H30X0pa,
uzo0apa.

TexHuueckue yCTpOMCTBA W MPAKTUYECKOE NPUMEHEHUE: TEPMOMETP,
OGapomeTp.

Jlemoncmpayuu

OnbIThl, JOKa3bIBAIONIME JUCKPETHOE CTPOCHHE BeliecTBa, (ororpaduu
MOJIEKYJI OPraHUYECKUX COCIMHEHUM.

OnpiThl 10 AU PY3UH )KUIKOCTEH U Tra30B.

Mopens OpOyHOBCKOTO JIBUKEHUS.

Mopnens onbita lTepHa.

OnbITHI, JIOKA3bIBAIOIIIE CYIIECTBOBAHUE MEKMOJICKYJISIPHOTO
B3aUMOJICHCTBHUSI.

Mojenb, WILTIOCTPUPYIOIIas IPUPOAY AaBICHUS ra3a Ha CTEHKH COCy/a.

OnpIThl, WUIIOCTPUPYIOIIUE YPAaBHEHUE COCTOSIHUSA MJICAIBHOIO Tasa,
U30IPOIIECCHI.

Vuenuueckuii sxcnepumenm, nabopamopHvie pabomoi

Onpenenenue Macchl BO3AyXa B KJIACCHOM KOMHAaTe Ha OCHOBE M3MEPEHUU
00BbEMa KOMHATBHI, IaBJICHUS U TEMIIepaTyphl BO3AyXa B HEH.

HccnenoBanne 3aBUCUMOCTH MEXAY MapamMeTpaMu COCTOSIHUS pa3peKEHHOTO
rasa.

Tema 2. Ocrogbt mepmoOuHamMuKu

TepmoauHamuueckass cucrema. BHYTpEeHHsIE SHEPrus TEPMOIUHAMUYECKON
CUCTEMBI U criocoObl e€ n3meHenus. KonuyecTBo TeminoTel u pabora. BuyTpenuss
SHEprus  OJHOATOMHOIO  MJACAJbHOrO  rasa.  Buasl  Temionepenaydw:
TEIUIONPOBOIHOCTb, KOHBEKIIUS, U3JIyUYCHHUE. Y A€IbHAsI TEINIOEMKOCTh BELIECTBA.
KosmuecTBO TEmIOTHI Ipu Teruionepeaaye.

[Tonsitue 06 aamabatHom mpormecce. I[lepBwIii 3aKOH TEPMOJAMHAMUKH.
[Ipumenenne mepBOro 3aKoHA TEPMOJWHAMUKH K wm3omporieccaM. I 'paduueckas
UHTEpIpeTanus padoThl raza.

BTtopoii 3akoH Tepmonunamuk. HeoOpatumMocTs NpolieccoB B MPUPO/IE.

TerutoBele  MammHbl.  [IpUHOMIIBIL  OEWCTBUMA — TEIUIOBBIX — MAallWH.
[IpeoOpa3oBanus HSHEpPrUM B TEIUIOBHIX MamuHax. KoaddumueHt mone3Horo
nercTBus TerioBo MamwuHbl. [ukn KapHo m ero kosdduIMEHT MOJIE3HOTO
JNEeNUCTBUS. DKOJIOTMYECKUE MPOOIEMBbI TETIOSHEPTETUKH.
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TexHuueckue yCTpPOMCTBA M MPAKTUYECKOE MPUMEHEHUE: JIBUTATEIb
BHYTPEHHET0 CrOpaHusi, ObITOBOM XOJOUIBHUK, KOHIULIHOHED.

Jlemoncmpayuu

N3meneHne BHYTpEHHEW J>HEpPruM Teja MPU COBEPIICHUH PabOThI: BBLIET
npoOku u3 OyTBUIKK TOJ| JCHUCTBHEM CXATOTO BO31yXa, HarpeBaHue s¢upa B
JaTYHHOU TpyOKe MyTEéM TpeHus (BUIEOAEMOHCTPAIH).

N3meneHne BHyTpeHHEN SHEPTUM (TeMIIepaTyphl) Tejla MpH TeIuIonepeaye.

OnpiT 1Mo ananabaTHOMY pACHIMPEHHUIO BO3ayXa (OMBIT C BO3AYIIHBIM
OTHHUBOM).

Mopenu napoBoil TypOUHBI, TBUTATENsE BHYTPEHHETO CTOPaHUsl, PEaKTUBHOTO
JIBUTATEIS.

Vuenuueckuii sxkcnepumenm, nabopamopHsie pabomoi

N3Mmepenue yaenbHON TEINIOEMKOCTH.

Tema 3. Acpecamnuie cocmosanusn eeujecmea. Dazoevie nepexoonvl

[TapooOpa3zoBanue u koHaeHcanus. Vcnapenue u kuneHue. AOGCONIOTHAS U
OTHOCHUTEJIbHAsl BJIAXXHOCTh BO3ayxa. HacklmeHHblid map. YaenbHas TEIIoTa
napooOpa3zoBaHus. 3aBUCUMOCTh TEMIIEPATyPbl KUTIEHUS OT JaBJICHUS.

TBépnoe Teno. Kpucramnuueckue u amopdHbie Tesa. AHU30TPOIUS CBONCTB
kpuctamioB. Kunkue kpucrtamibl. CoBpeMeHHble Marepuanbl. [lnaBinenue u
KpUCTaJu3anus. Y nenpHas Tersiora miasieHus. Cyonumanms.

VYpaBHeHUE TEIOBOTO OanaHca.

TexHuyeckne ycCTpoWCTBA M MPAKTUYECKOE IPUMEHEHHE: TUTPOMETP U
IICUXPOMETP, KaJOPUMETP, TEXHOJIOTHH IMOJYYEHUSI COBPEMEHHBIX MaTepuajoB, B
TOM YHCJIE HAHOMATEPUaIOB, U HAHOTEXHOJIOT U H.

Jlemoncmpayuu

CBoiicTBa HACHILIEHHBIX TAPOB.

Kunenuve npu noHWKEHHOM [1aBJICHUU.

CriocoObl u3MepeHus BIaXXHOCTH.

HaGnronenue HarpeBaHus U MaBiIeHUS KPUCTAUIMYECKOTO BEIECTBA.

JleMOHCTpanus KpUCTaJlIOB.

Vuenuueckuii sxcnepumenm, 1abopamoprsie pabomsl

N3Mepenne OTHOCUTENBHOM BIIAXKHOCTH BO3yXa.

Pa3nen 4. JnekTpoamHaMuKa
Tema 1. dnekmpocmamuka
OnexTpuzanus Tel. OIEeKTpudeckuil 3apsa. JIBa Buma dSIEKTPUYECKUX
3apsanoB. [IpoBOAHWKH, IUANIEKTPUKH M TIOMYMPOBOJHHUKU. 3aKOH COXPAHCHHSI
AIEKTPUUYECKOTO 3apsiia.
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B3anmoneiictBue 3apsanoB. 3akoH Kynona. TodedHbIN JIEKTPUUYECKUM 3apsi.
Onektpuueckoe rmone. Hanpssk€HHOCTs  dnekrtpuyeckoro mons. [IpuHnmn
CYIEPHO3ULUMN DIIEKTPUUYECKUX IT0JIeU. JIMHUM HANPSKEHHOCTU DIIEKTPUYECKOTO
TTOJISL.

Pabora cun  anmekrpocratuueckoro  moia.  llotenmuman.  PasHocThb
NOTEeHUMANOB. [IpOBOMHMKM M JAMDIIEKTPUKH B DJIEKTPOCTATUYECKOM IIOJIE.
JlupnexTpuyeckass IPOHUIIAEMOCTb.

DnekTpoeMKOCTh. KoHeHcaTop. DNeKTpOEMKOCTh MIOCKOI0 KOHAEHCATOPA.
DHeprus 3apsKEHHOT0 KOHIEHCATOPA.

TexHudyeckne yCTpOMCTBA M MPAKTUUYECKOE IPUMEHEHME: DIIEKTPOCKOIL,
ANEKTPOMETpP, DJEKTPOCTaTUUECKass 3alluTa, 3a3eMJIEHHE AIIEKTPOINpPUOOpPOB,
KOHJICHCATOP, KOMUPOBAIbHBINA annapar, CTPyUHbBIN OPUHTED.

Jlemoncmpayuu

Y CTpOoNCTBO U IIPUHIUIT JEUCTBUS DIIEKTPOMETPA.

B3anmoneiicTBuE Ha’IEKTPU30BAHHBIX TEI.

DIEKTPUYECKOE TI0JIE 3apSIKEHHBIX TEJL.

[IpoBOAHUKH B DJIEKTPOCTATUUECKOM IIOJIE.

DneKTpocTaTuuecKas 3aiuTa.

JIMPNEKTPUKH B AIEKTPOCTATUYECKOM IIOJIE.

3aBUCUMOCTh JJEKTPOEMKOCTH IUIOCKOTO KOHAEHCAaTOpa OT IUIOLIAIu
IJIACTUH, PACCTOSIHUS MEXKIY HUMH U TUAJIEKTPUUECKON MTPOHUIAEMOCTH.

DHeprus 3apsKEHHOT0 KOHJIEHCATOpA.

Vuenuueckuii sxcnepumenm, nabopamopHvie pabomoi

N3mepenue 31eKTpoEMKOCTH KOHAEHCATOPA.

Tema 2. Ilocmosannwtit 31ekmpuueckuit mok. Toku ¢ paznuunvix cpeoax

DNEeKTpUYECKU TOK. YCJIOBUS CYILIECTBOBAaHUSA BJIEKTPUUECKOTO TOKA.
Ncrounuku Toka. Cuna toka. [locTosHHBIN TOK.

Hanpsixenne. 3akon OMa i1 yyacTKa 1eTu.

DONEKTPUYECKOE COMPOTUBJICHUE. YAEIBHOE CONPOTUBIECHUE BEILECTBA.
[TocnenoBaTenpHOE, MapaJLIEIbHOE, CMEIIAHHOE COETMHEHNE POBOIHUKOB.

PaGora oamektpuueckoro Toka. 3akoH JDkoyns—Jlenma. MomHOCT
3JIEKTPUYECKOTO TOKA.

DNEKTPOJABWKYIAsA CHJIAa U BHYTPEHHEE CONPOTUBJIECHUWE HMCTOYHHKA TOKA.
3akoH OMa [iJ1s1 MOJTHOM (3aMKHYTOM) 3eKkTpruyeckoi nenu. Koporkoe 3aMbIkaHue.

DONEeKTpOHHAs ~ MPOBOJAMMOCTh  TBEPIABIX  METAIOB.  3aBHCUMOCTH
CONPOTHUBIICHUS] METAJJIOB OT TeMnepaTypbl. CBEpXIpPOBOJUMOCTb.

DNeKTpUUeCcKuid TOK B BakyyMe. CBONCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpoBogHUKM. CoOcTBeHHas 151 IIPUMECHAs MPOBOAUMOCTD
noynpoBogHUKOB. CBoiicTBa p—N-niepexona. [lomynpoBogHUKOBBIE TPUOOPHI.
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DONeKTpuYecKuid TOK B  pacTBOpax U  paciiiaBax  3JIEKTPOIMUTOB.
DneKTpoJuTHYECKAs TUCCOLUAIS. DIEKTPOIIU3.

DIIEKTpUUYECKUI TOK B Tra3zax. (CaMOCTOSATENbHBIA M HECAMOCTOSATEIbHBIN
paspsan. Momuus. [Inazma.

TexHudyeckue yCTpoWCTBA M NPAKTUUECKOE TMPUMEHEHUE: amIepMerp,
BOJILTMETP, PpEOCTaT, HUCTOYHUKUA TOKA, DJIEKTPOHArpeBaTeIbHbIE MPUOOPHI,
AIEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP COMPOTUBIICHUS, BAKYYMHBIN U0,
TEPMUCTOPHI U POTOPEIUCTOPHI, MOJIYITPOBOAHUKOBBIN TUO]], TAJIbBAaHUKA.

Jlemoncmpayuu

N3mepenue cumbl TOKa U HAMPSHKEHMUS.

3aBUCUMOCTh COTMPOTUBICHUS HWJIMHAPUYECKUX TMPOBOJHUKOB OT JJIMHBI,
IUTOIA/IN TONIEPEYHOI0 CEYEHUSI U MaTepHaIa.

CwMmelnianHOe COeIMHEHNE MTPOBOJHUKOB.

[Ipsimoe wu3MepeHHe dBNEKTpOABMXKYIIEH cuibl. KopoTkoe 3aMblkaHHe
raJbBaHUYECKOTO AJIEMEHTA U OIlEeHKA BHYTPEHHET'O0 COMPOTUBIICHUS.

3aBUCHUMOCTH CONPOTUBIICHUSI METAJUIOB OT TEMIIEPATYPHI.

[IpoBOAUMOCTB 3JIEKTPOJIUTOB.

HckpoBoii paspsl U NPOBOJAUMOCTb BO3yXa.

OnHOCTOPOHHSSI TPOBOIUMOCTD IHO/IA.

Vuenuueckuii sxkcnepumenm, nabopamopHvie pabomoi

N3ydeHne cMenaHHOrO COEIMHEHUS PE3UCTOPOB.

N3mepenue 3neKTpOABMXKYIIEH CHIIbI UCTOYHHKA TOKA U €r0 BHYTPEHHETO
CONPOTHUBIICHHUS.

Habmronenue amexTposusa.

MexnpeaMeTHbIe CBSI3H

Nzyuenue kypca ¢usuku 6azoBoro ypoBHs B 10 kimacce OCyIIECTBISIETCS C
y4ETOM COJAEPKATEIbHBIX MEXIPEIMETHBIX CBSA3€H C KypcaMH MaTEMaTHKH,
OMOJIOTMH, XUMUH, Teorpadu U TEXHOJIOTHUH.

Meoswxcnpeomemnvle nousamus, CBA3aHHbIE C WU3YYEHHEM METOJOB HAYYHOTO
MO3HAHUS: SBJICHUE, HAy4HbIH (akT, rumores3a, (u3nMdecKas BEIMYMHA, 3aKOH,
Teopus, HaOMIOACHUE, SKCIIEPUMEHT, MOJICIIUPOBAHUE, MOJIEITh, H3MEPEHUE.

Mamemamuka: penieHUE CHCTEMbl YpPAaBHECHU, JHMHEWHas (YyHKIHS,
napabosna, runepbona, ux rpa@uKd U CBOMCTBA, TPUTOHOMETPpUUYECKHUE (YHKIIUH:
CUHYC, KOCUHYC, TAHT€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTRO,
BEKTOPHI U UX MPOEKIMU HA OCU KOOPAUHAT, CI0KEHHE BEKTOPOB.

buonozusn: Mmexanndeckoe NBWKEHHE B JKHBOW mpupoxae, Auddysus, ocMoc,
TEIUIOOOMEH XKUBBIX OPraHW3MOB (BHJBI TEIJIONEpEaur, TETUIOBOE PaBHOBECHE),
ANEKTPUUYECKUE SIBJICHUSI B dKUBOU MPUPOJIE.
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Xumus: TUCKPETHOE CTPOEHUE BEILIECTBA, CTPOCHUE ATOMOB M MOJIEKYJI, MOJIb
BEIIECTBA, MOJIApPHAs Macca, TEIUIOBbIE CBOMCTBA TBEPABIX TEJ, XUIAKOCTEU H
ra3oB, JJIEKTPUYECKHE CBOMCTBA METAIUIOB, JJIEKTPOIUTHYECKAs AUCCOLMALNS,
rajbBaHUKa.

T'eoepaghus: BnaxXHOCTH BO3/1yXa, BETPhI, 0ApOMETP, TEPMOMETP.

Texnonoeus: npeoOpa3zoBaHUE JBIKCHUN C HUCIOJIB30BAHHUEM MEXaHU3MOB,
y4ET TPEHUS] B TEXHUKE, MOAIIMIHUKHA, HCIOJb30BAHUE 3aKOHA COXPAHECHUS
UMITyJIbCa B TEXHUKE (pakeTa, BOJOMET W Jpyrue), JBUTATE]Ib BHYTPEHHEIO
cropanusi, mapoBasi TypOuHa, OBITOBON XOJOAWIBHUK, KOHIUIIMOHEP, TEXHOJIOTUU
MOJIyY€HUSI COBPEMEHHBIX MATEpPUAJIOB, B TOM YHCJI€ HAHOMATEPUAJOB, U
HAHOTEXHOJIOTHH, DJEKTPOCTATUUECKasl 3allliTa, 3a3eMJICHUE JJIEKTPONPUOOPOB,
KCEPOKC, CTpYHHBIN MIPUHTED, AJIEKTPOHATrPEBATEIbHbBIC puoOpHI,
AIEKTPOOCBETUTEIbHBIE TPUOOPHI, TAIbBAHUKA.

11 KJIACC

Pasznen 4. JiaekTrpoauHaMHuKA

Tema 3. Macnummnoe none. I1eKmpomacHuUmMHAA UHOYKYUA

[locTositHHBIE ~ MarHuThl.  B3anmoneicTBUE  NOCTOSIHHBIX ~ MAarHHUTOB.
MaruutHoe mone. Bektop MarHuTHOM wuWHAYKUWU. [IpuHOUN cynepno3unuu
MAarHUTHBIX IOJeW. JIMHMM MarHuTHOW MHAYKUMU. KapTuHa JIMHUNA MarHUTHOU
UHIYKUIWHU TOJIS1 TOCTOSTHHBIX MarHUTOB.

MarHutHoe TI0JI€ TPOBOAHMKA C TOKOM. KapTuHa JMHUN WHAYKUUA
MAarHUTHOTO TOJsl JJIMHHOTO MPSIMOrO MPOBOAHUKA W 3aMKHYTOI'O KOJIBIIEBOTO
IPOBOJIHMKA, KaTylIKK ¢ TOKOM. OnbIT DpcTtena. BzanmoaelictBie MpoBOAHUKOB C
TOKOM.

Cuna Amnepa, e€ MOyJib U HallpaBJICHUE.

Cuna Jlopenna, e€ MOy/Ib U HampaBlieHUE. [[BUKEHHUE 3apsiKEHHOW YaCTHUIIbI
B OJHOPOJIHOM MarHuTHOM Tosie. PaGora cuitbl JlopeHta.

SIBrieHne 3JIEKTPOMAarHUTHOM MHAYKUMU. [IOTOK BeKTOpa MarHUTHOU
UHIAYKUUHA. OJEKTPOABMIKYIIAs CHJIA MHAYKUWU. 3aKOH AJIEKTPOMAarHUTHOU
unaykuuu dapanes.

BuxpeBoe nsnekTpuyeckoe mojie. IDJIEKTPOABMKYIIAS CHJIA WHIAYKIUH B
IPOBOJAHUKE, IBUXKYIIEMCS TOCTYNATEIbHO B OAHOPOIHOM MarHUTHOM ITOJIE.

[IpaBuno Jlenua.

NunykTuBHOCTE.  SIBIEHHME CAaMOMHAYKLIMH. OJEKTPOABMXKYIIAs  CHIIA
CaMOMHIYKIIH.

DHeprus MarHUTHOTO TOJISI KATYIIKHA C TOKOM.

DJIEKTPOMAarHuTHOE TOJIE.
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TexHUYeCKHe YCTPOWCTBA M IPAKTUYECKOE IPUMEHEHHUE: I[OCTOSIHHbIE
MAar"HuThbl, JJEKTPOMArHUTHI, JJIEKTPOABUIATENb, YCKOPUTEIU JJIEMEHTApHBIX
YacCTULl, MHAYKIIMOHHAS N1EYb.

Jlemoncmpayuu

OmneIiT Opcrena.

OTKIJIOHEHHE 3JIEKTPOHHOTO IyYKa MArHUTHBIM IOJIEM.

JIMHMY MHIYKIIMU MarHUTHOTO MOJIS.

B3aumopenicTeue 1ByX NPOBOJAHUKOB C TOKOM.

Cuna Amnepa.

JlelictBue cuiibl JIopeHIia Ha HOHBI DJIEKTPOJIUTA.

SIBneHne 3IEKTPOMAarHUTHON NHYKIIMH.

IIpasuno Jlenua.

3aBUCHMOCTD JJIEKTPOABWKYLIEH CHUJIbI MHAYKUMU OT CKOPOCTH WU3MEHEHUS
MAarHMTHOTO MOTOKA.

SIBiieHne cCaMOUHYKLIMH.

Vuenuueckuii sxcnepumenm, nabopamopmsie pabomol

N3ydyeHre MarHuTHOrO OIS KaTyIIKA C TOKOM.

HccnenoBanne AeUCTBUS IOCTOSIHHOIO MarHUTa Ha PaMKy C TOKOM.

NccenenoBanve sBIeHUs 3JIEKTPOMATHUTHON UHAYKIUH.

Paspnen S. KosieOanusi 1 BOJIHBI

Tema 1. Mexanuueckue u INeKmpoMazZHUmMHble KO1e0AHUA

Konebarenbnass  cuctema.  CBOOOJHBIE  MEXaHHWYECKHE  KoyeOaHMUs.
I"apmonunveckue komebanwms. Ilepwon, wactora, amrumryga u (daza KojaeOaHUH.
[IpyxuHHBIM MasgTHUK. MaTeMaTHYECKUNA MasTHUK. Y PaBHEHUE TapMOHUYECKHX
kosieOanuii. [IpeBpaneHue sHepruy Mpu TAaPMOHUYECKUX KOJIeOaHUSIX.

Konebarenbubiit koHTyp. CBOOOIHBIE AJIEKTPOMAarHUTHBIE KOJIeOaHUS B
UJCATbHOM KOJIe0aTeTbHOM KOHTYpe. AHAJOTHUsS MEXKIYy MEXaHUYECKUMH W
ANEKTpOMarHuTHeIMA KoneOaHusiMmu. @dopmyna Tomcona. 3akoH coxpaHEHHS
SHEPI'UM B UIEATBHOM KOJeOATEIbHOM KOHTYPE.

[IpencraBienne o 3aTyXaromuX KojeOaHUsAX. BBIHYKIEHHbIE MEXaHHUECKHE
koneOanus. Pezonanc. BeiHy)1€HHBIC AIEKTPOMarHUTHBIE KOJIeOaHUsI.

[lepemennbiii  TOK. CHUHYCOUIANbHBIA TEPEMEHHBIA TOK. MOIIHOCTH
NEPEMEHHOI0 TOKa. AMIUIUTYJHOE M JIEUCTBYIOLIEE 3HAUYEHHE CHJIBI TOKa H
HaIPSKEHUS.

Tpancdopmarop. [IponsBoacTBo, mepenada U NOTPEOIICHUE AIEKTPUUECKON
SHEPIruM. DKOJOTMYECKUE PUCKU MPHU MPOU3BOJCTBE 3JeKTpodHepruu. Kynbrypa
WCIIOJIb30BaHUs AJIEKTPOIHEPTUH B TOBCETHEBHOM KUZHHU.
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TexHUYeCKHe YCTPOMCTBA M IPAKTUYECKOE IIPUMEHEHHE: BJIECKTPUYECKUU
3BOHOK, T€HEPATOP NEPEMEHHOIO TOKA, JIMHUU AJIEKTPONEPEAY.

Jlemoncmpayuu

UccnenoBanne napaMeTpoB KoJjieOaTeTbHONW CHUCTEMBI (MPY>XUHHBIA WIH
MaTeMaTUYEeCKUUM MasiTHUK).

HaOnronenue 3atyxaromux KojaeOaHui.

HccnenoBanue cBOWCTB BbIHYKACHHBIX KOJIEOAHUN.

Habnronenue pezoHanca.

CB0OOIHBIE AJIEKTPOMArHUTHBIE KOJIEOAHMUSI.

OcuumiorpaMMbl (3aBUCUMOCTH CHJIbI TOKA U HANPSDKEHUSI OT BPEMEHH) IS
ANIEKTPOMArHUTHBIX KOJIEOAHUIA.

Pe3sonanc mnpm mocnenoBaTENbHOM COEIMHEHUM PE3UCTOPA, KaTyLIKH
UHAYKTUBHOCTH M KOHJIEHCATOPA.

Mogenb IMHUY 3JIEKTPONEPEIaUn.

Vuenuueckuii sxkcnepumenm, nabopamopHvie pabomoi

HccnenoBanue 3aBUCUMOCTU MEpPUOA MalbIX KoieOaHM Tpy3a Ha HUTH OT
JUTMHBI HUTH ¥ MacChI Tpy3a.

HccnenoBaHne NEpEeMEHHOIO TOKa B LENW W3  TOCIEI0BATEIBHO
COEMHEHHBIX KOHAEHCATOPA, KaTyIIKA U PE3UCTOPA.

Tema 2. Mexanuueckue u 3I1eKmpoOMaZHUMHbBLE 80IHbL

MexaHnueckue BOJIHBL, ycClIOBHS pacnpoctpaHenus. llepuon. CkopocTb
pacrpocTpaHeHusi W JiuHa BoJHBL. [lomepeyHble W MOPOJOIBHBIE BOJHBI.
WNuTtepdepenius u nupaxius MeXaHUIeCKUX BOJIH.

3Byk. CkopocTb 3ByKa. [ pomkocTh 3ByKa. Beicora Tona. TeMOp 3ByKa.

DNEeKTPOMArHUTHBIE BOJIHBL. Y CJIOBUSl M3Jy4YEHUS SJIEKTPOMATHUTHBIX BOJIH.
B3aumnas opuentanus BexkropoB E, B, V B anexkTpomarautHoil BosHe. CBoiicTBa
AIIEKTPOMArHUTHBIX BOJIH: OTPAXXEHUE, MpEIOMIICHUE, MOSpU3anus, AUPpaKius,
unTepdepennns. CKOpoCTh AMEKTPOMATHUTHBIX BOJH.

[IIkana 37€KTpPOMarHUTHBIX BOJIH. [IpuMeHEHHE 3JIE€KTPOMAarHUTHBIX BOJIH B
TEXHUKE H OBITY.

[IpuHUMIIBI paguOCBA3U U TeNeBUICHUS. Pagronokanusi.

DNEeKTpPOMAarHUTHOE 3arpsiI3HEHNE OKPYIKAOIIEH Cpebl.

TexHuyeckne yCTpOWCTBA M NPAKTUUECKOE MPUMEHEHHUE: MY3bIKaJbHbIC
UHCTPYMEHTHI, YJIbTPa3BYyKOBas NMArHOCTHKA B TEXHHUKE W MEJULIMHE, pajap,
paauonpuéMHUK, TeJIeBU30p, aHTeHHA, TeaedoH, CBY-neun.

Jlemoncmpayuu

OObpazoBaHue 1 pacpoCTpaHEHUE MONEPEYHBIX U MPOIOJIBHBIX BOJIH.

Koneoburomeecs Te€10 Kak HCTOYHUK 3BYKA.

HaOnronenue orpa)keHust U MpesioMIICHUS] MEXaHUYECKUX BOJIH.
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Habntonenune uatepdepeHunn u 1uppakiu MEXaHU4ECKUX BOJIH.

3BYKOBOM PE30HAHC.

HaOntonenue cBsi3M TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIMTYJIOH H
4acTOTOM KoJieOaHUH.

HccnenoBanne CBOWMCTB  DJIEKTPOMAarHUTHBIX BOJIH: OTpaKeHUe,
pesIoMIICHHE, TTOoNsIpU3alus, Auppakuus, HHTepdepeHuus.

Tema 3. Onmuxa

I'eomerprueckass onrtuka. lIpsaMonuMHENHOE paclIpoOCTpaHEHUE CBETa B
oxgHOopoaHou cpene. JIyd cBera. ToyeUHbI UCTOUYHUK CBETA.

OTtpaxkeHnue cBeta. 3aKOHbI oTpaxeHus: cBeta. [locTtpoeHue nzoOpaxkeHuil B
IUIOCKOM 3epKalie.

[Ipenomiienue cBeta. 3aKOHBI MPEIOMIIEHUS CBeTa. AOCOIOTHBIN MOKa3aTelb
npenomiienus. [lomHoe BHyTpeHHee oTpakeHue. I[IpenenbHbId yroja TOJHOTO
BHYTPEHHET0 OTPaKEHUS.

JHucniepcus cBeta. ClioxHBIN cocTaB O6emmoro cBera. L[BeT.

ColOuparomue u pacceuBaromde JUH3bL. ToHkas nuH3a. DoOKycHOe
paccTosiHUEe W ONTHYEeCKas Cujia TOHKOW JnH3BL. [locTpoenue wn3o0OpakeHuil B
coOMparIMX U pacceuBaronux JmH3ax. dopMyna TOHKOW JWMH3BL. YBeEIUUYCHUE,
JaBAEMO€ JIMH30M.

[Ipenensl NPUMEHUMOCTH TEOMETPUYECKON ONTUKH.

BonnoBas ontuka. HuTepdepenuus cBera. KorepeHTHble HCTOYHUKH.
VYcnoBust HaOMIOAEHUS MAKCUMyMOB W MHUHUMYMOB B HHTEep(hEpEHIIMOHHOM
KapTUHE OT ABYX CHUH(]a3HBIX KOTEPEHTHBIX UICTOYHUKOB.

HNudpakmus cBera. JudpakuuonHas pemérka. YcloBue HaOMOACHUS
[JIABHBIX ~MAaKCUMYMOB TIpM NaJAE€HUU MOHOXPOMATHYECKOIO CBETa Ha
TU(PaKITMOHHYIO PEIIETKY .

[Tonmsapuzanus ceera.

TexHuyeckne yCTpoWCTBA U NPAKTUYECKOE MPUMEHEHHE: OYKH, JIyIa,
doToamnmapar, NPOEKIMOHHBINA ammapar, MHUKPOCKOI, TEJIECKOI, BOJIOKOHHAS
OMNTHKA, TU(PPAKITMOHHAS PEIIETKA, TOJISPOUI.

Jlemoncmpayuu

[IpssiMonMHEHOE pacHpOCTPAHEHUE, OTPAKEHHE U MPEIOMJIIEHUE CBETA.
Onrtuueckue npudopsI.

[TonHOE BHYyTpeHHEE OTpakeHnue. Moenb CBETOBOAA.

NccnenoBanne cBOMCTB U300pa’KeHUM B JIMH3AX.

Moaenu MUKpOCKOMa, TeJIECKOMa.

Hab6nronenune natepdepenimm ceera.

HaOnronenue nudpakuuu ceera.

Habmronenne aucrnepcuu cBeTa.
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[lonyuyeHne cnekTpa ¢ MOMOILIBIO IPU3MBI.

[lony4yenue cnekTpa ¢ MOMOIIbIO AUPPAKIUOHHONW PEMIETKY.
Ha6nronenue nonsipusanuu CBeTa.

Yuenuueckuii sxcnepumenm, nabopamopruvie pabomoi
N3mepenue nmokazaresns NpeaoMIICHUS CTEKIIA.
HccnenoBanue cBOWCTB M300pakeHU B JIMH3AX.
Habnronenue nucnepcuu cBera.

Pa3znesn 6. OcHOBBI ClIeNMAJIBHON TEOPUU OTHOCUTEIbHOCTH

['panumel mpUMEHMMOCTH — KJIacCM4eckod — mexaHuku.  [locTymaTsl
CIEUAJIbHOW TEOPUM OTHOCUTEIBHOCTU: WHBAPUAHTHOCTH MOJYJSL CKOPOCTH
CBETa B BaKyyMe, MPUHIIUI OTHOCUTEIILHOCTH DUHIIITCHHA.

OTHOCHUTENIBHOCTh OJJHOBPEMEHHOCTU. 3aMeJIJIeHUE BPEMEHU M COKpalleHHe
JUTVHBI.

DHEprus U UMIYJIbC PEISTUBUCTCKON YACTHIIBI.

CBs13b MacChl ¢ SHEPrUed U UMITYJILCOM PEIIATUBUCTCKOM YaCTUIIBI. DHEPIrus
TIOKOSI.

Paznea 7. KBantoBas pusuka

Tema 1. Dnemenmol KGAHM OGO ONMUKU

®ortonsl. ®opmyna [lnanka cBs3u sHeprun GOTOHA C €T0 YaCTOTOU. DHEPrus
U UMITYJIbC (hOTOHA.

OtkpeiTue u uccienoBanue Gorodrddexra. OnbiTel A. I'. CroneToBa. 3aKOHBI
dotorddexra. YpaBuenue DitHmrerina ana dotodrddexra. «KpacHas rpaHuia»
dboTorddexra.

JlaBnenue ceera. Onwitel I1. H. JIebenena.

XHUMHYECKOE JICHCTBHE CBETA.

Texnuueckne yCTpocTBA W MPAKTUYECKOE TMPUMEHEHHE: (POTORIEMEHT,
dboTomaTUnK, CoJIHEUHas 6aTapesi, CBETOIHO/I.

Jlemoncmpayuu

®dotor(deKT Ha YCTAaHOBKE ¢ IIMHKOBOM IIJIACTUHOM.

HccnenoBanne 3akoHOB BHeNTHETO (HoTodddekTa.

Ceeroguo.

Conneynas Oartapesi.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. Ombeitel Pesepdopaa mo paccessHUIO o -4acTHIIL.
[Inanerapnas mogmens aroma. lloctynater bopa. M3nyuenume u mnormiomeHue
(GOTOHOB TpW mMepexojie aToMa C OJHOTO YPOBHS DSHEPTHHM Ha Jpyroi. Bumsr
criekTpoB. CIIEKTp YpOBHEW SHEPTUU aTOMa BOJAOPOJA.
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BonnoBsie cBoiicTBa yactull. Bonnsl e bpoitns. KopryckynsipHO-BOJIHOBOM
Iyaau3M.

CHOHTaHHOE U BBIHYKJICHHOE U3JIyYCHHE.
TexHUYeCKHe YCTpPOWCTBA W IMPAKTUYECKOE MPUMEHEHUE: CIEKTPAIbHBIN
aHau3 (CIEeKTPOCKOI), Jia3ep, KBAHTOBBIM KOMIIBIOTED.
Jlemoncmpayuu
Mognens onbita Pezepdopaa.
Onpenenenue JIMHBI BOJIHBI Ja3epa.
Ha6nronenue nuHedyaThIX CIEKTPOB U3TYUYEHUS.
Jlazep.
Vuenuueckuii sxkcnepumenm, nabopamopHsie pabomoi
Habnronenue nuHeiyaToro cnekrpa.
Tema 3. Amommnoe aopo
OKCIEpUMEHTBI, JT0KA3bIBAIOIIME CIOKHOCTh CTpPOCHMS siapa. OTKpsITHE
paanoaktuBHOCTH.  OmbiTel  Pesepdopna mo  ompeneneHuto  cocTaBa
paanoakTuBHOro u3nydeHus. CBoiictBa anbda-, Oera-, ramma-u3IyydeHUs.
Biusitnue paanoakTHBHOCTH Ha KMBBIE OpPTraHU3MBI.
OtkpeiTHEe TpoTOHAa M HeuTpoHa. Hykionnas mopens saapa ['eiizenOepra—
NBanenko. 3apsag sapa. MaccoBoe unciio sapa. M30Tonsl.
Anbda-pacnan. DIEKTPOHHBIA UM TO3UTPOHHBIM Oerta-pacman. ['amma-
U3NlydeHue. 3aKOH paAu0aKTUBHOTO pacnaja.
DHeprusi CBsI3M HYKJIOHOB B siipe. S nepHbie cuibl. JledexT maccsl aapa.
SAnepnsie peakuuu. /leneHne u cuHTE3 A1€EP.
Anepnsiii peaktop. Tepmosinepusiii cuHTe3. [IpobieMbl W TEPCIEKTHUBBHI
SAIEPHON SHEPreTUKU. DKOJIOTUUECKUE ACIIEKThI SIAEPHOM SHEPTETUKHU.
DneMeHTapHble YacTUllbl. OTKpBITHE TO3UTPOHA.
Mertonbl HAOJIIOICHHS ¥ PETUCTPALIUN AIEMEHTAPHBIX YaCTHII.
dyHmamMeHTaabHbIe B3auMoeicTBUSA. EAMHCTBO (hr3nyecKoi KapTHHBI MUpa.
TexHuyeckne yCTpoHMCTBa U MPAKTUUYECKOE MPUMEHEHHE: JO3UMETp, KaMepa
Bunbcona, simepHbIil peakTop, aToMHas Oomoa.
Jlemoncmpayuu
Cu€TynK HOHU3UPYIOIIUX YACTHII.
Yuenuueckuii sxcnepumenm, nabopamopHvie pabomoi
HccnenoBanne TpekoB 4acTHIL (110 TOTOBBIM (hoTorpadusim).

Pa3zpnen 8. DiieMeHTHI ACTPOHOMUM U ACTPOPU3UKH
Otanbl pa3BUTUs acTpoHOMUH. [IpuKianHoe U MUPOBO33PEHUYECKOE 3HAUCHUE

aCTPOHOMMH.
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Bun 3Bé3gHoro HeGa. Co3Be3gusi, sipKUe 3BE3BI, IUIAHETHI, UX BHUJIUMOE
JBH>KEHUE.

Conneynas cucrema.

Connne. ConHeuHass akTUBHOCTh. Mctounuk sHeprun CosiHIA M 3BE3.
3BE3MIBI, UX OCHOBHBIE XAPAKTEPUCTUKH. [[narpamMma «CHEKTpaJbHBIA KIAacC —
CBETUMOCTB». 3BE3AbI TJIABHOW IOCIEIOBATEIBHOCTH. 3aBUCUMOCTh «Macca —
CBETUMOCTB» I 3BE3J TJIABHOW IOCJIEI0BATEIILHOCTU. BHYTpeHHEE CTpOEHHE
3BE31. COBpEMEHHBIC MPEACTABIECHUS O MPOUCXOXKIACHUU U 3Botonnu CoiHLa U
3BE3/. DTaIbl )KU3HU 3BE3I.

Muieunbiii I[lyte — Hama I'anmaktuka. [lonoxenue u aBuwkenue CoJiHIIA B
lNamaktuke. Tunsl ramaktuk. Paguoranaktuku U kBazapbl. YEpHBIE ABIPBI B AIpax
rajaKkTHK.

Bcenennas. Pacmiupenue Beenennoit. 3akon Xab606sa. Pazberanue ranakTuk.
Teopus bonbioro B3peiBa. PeaukroBoe n3inydeHue.

Macmrabnas ctpykrypa Beenennoil. Merarainaktuka.

Hepeménnpie mpobieMbl aCTPOHOMUH.

Vuenuueckue nabnooenus

Habnronennss HeBOOPYKEHHBIM TJIa30M C HCMOJIB30BAaHUEM KOMITBIOTEPHBIX
NPWIOXKEHUH I ONpe/iesieHUs MOJIOKEHUsI HeOECHBIX 00bEKTOB Ha KOHKPETHYIO
JaTy: OCHOBHBIE cO3Be311si CEeBEpHOTO MOMYIIAPUS U SIPKUE 3BE3/IBIL.

Habmronenus B Teneckon JlyHsl, miianet, Miteanoro IlyTu.

O600maroee MOBTOPEHUE

Ponb Qu3ukm u acTpoHOMHMM B 3KOHOMHUYECKOM, TEXHOJIOTHYECKOM,
COLIMAJILHOM U ATHUYECKOM chepax AeSTEIHHOCTH YeIOBEKa, POJIb U MECTO (HU3UKU
U aCTPOHOMHUH B COBPEMEHHOM HAyYHOW KapTUHE MHUpPA, POJIb (YU3NIECKON TCOPUH
B (OpPMUpPOBAaHWM TMPEJCTABICHHN O (QU3NUEeCKOW KapTUHE MHpa, MECTO
¢u3nueckor KapTUHBI MHpa B OOIIEM DSy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEJICTABIICHUN O IPUPOJIE.

MesknpeaMeTHbIe CBA3H

Nzyuenune kypca ¢usuku 6a3oBoro ypoBHsS B 11 kitacce ocymiecTBIsETCS ¢
Y4ETOM COAEPKATEIBHBIX MEXIIPEIMETHBIX CBA3E€M C KypcaMu MaTEMAaTHKH,
OMoNOTHHU, XUMHH, TeoTpaduu U TEXHOJIOTHH.

Meoswxcnpeomemnvle nousamusi, CBA3aHHbIE C W3YUYEHHEM METOJOB HAYYHOTO
NO3HAHUS: SBJICHUE, HAy4HbIH (akT, rumore3a, (U3MYEcKass BEIWYMHA, 3aKOH,
Teopusi, HAOIIOJEHNE, SKCIEPUMEHT, MOJICTUPOBAHUE, MOIENb, U3MEPEHHE.

Mamemamuka: pelieHUEe CUCTEMbl YPAaBHEHUW, TPUTOHOMETPUUYECKUE
(GYHKIIMU: CHHYC, KOCHHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHUECKOE
TOXIECTBO, BEKTOPBI M HMX IMPOEKIMHA HAa OCU KOOPAMHAT, CJIOKEHUE BEKTOPOB,
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MPOU3BOJIHBIE DJIEMEHTapHBIX (YHKIHUN, MPU3HAKK TOAO0OUS TPEYTOJIbHUKOB,
onpeiesieHne MIoNaau IIOCKUX GUryp u oobEmMa Ted.

buonoeus: »snekTpuueckue SBICHUS B JKUBOM NpHUpoje, KoieOaTelbHBbIC
JIBUKECHUS B )KUBOU MPUPOJE, ONTUYECKUE SABJICHUSA B )KUBOW NPUPOJIE, ACUCTBUE
paaualuy Ha )KUBbIE OPTaHU3MBI.

Xumus: CTpPOEHHE aTOMOB U MOJIEKYJI, KPUCTAJUIMYECKAs! CTPYKTYpa TBEPABIX
TEN, MEXaHU3Mbl OOpa30BaHMS KPUCTAUIMYECKOM pEHETKH, CIEKTPaJbHBIMI
aHAJIN3.

leoepaghusi:  marHuTHBIE TIONMIOCA 3€MJIM, 3aJIEKU MATHUTHBIX DY/,
dboToCchEMKA 3eMHOM MOBEPXHOCTH, ITPEACKA3aHUE 3EMJIICTPSICEHUIA.

Texunonoeus: JNUHUAM DIEKTPONEPENAY, TEHEPATOP MEPEMEHHOIO TOKa,
3JIEKTPOABUIaTENIb, WHIYKUHOHHAS II€Yb, pajap, PaJIUuONPUEMHHUK, TEJIEBU30D,
anteHHa, tenedoH, CBYU-meub, NMPOEKIIMOHHBIN ammapar, BOJOKOHHAs OITHKA,
CoJIHEUHas OaTapes.
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IINTAHUPYEMBIE PE3YJIBTATbBI OCBOEHHUSA INPOI'PAMMBI 110
OU3UKE HA YPOBHE CPEJIHEI'O OBIIEI'O OBPA3OBAHUA

OcBoenne yueOHOro mpeamera «®Pu3nWka» Ha YPOBHE CpeIHEro oOIIero
oOpazoBanus (6a30BbI YPOBEHB) JOKHO OOECIEUUTH JOCTHUKEHUE CIEAYIOIIUX
JMYHOCTHBIX, METANIPEIMETHBIX U MPEAMETHBIX 00pa30BaTEIbHBIX PE3yJIHTATOB.

JINYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIC PE3YyIbTATHI OCBOCHUSI yUeOHOro npeaMera « Du3nKay JOJIKHBI
OTpakaThb TOTOBHOCTh U CIIOCOOHOCTh OOYYArOIIUXCS PYKOBOJICTBOBATHCS
chopMUpPOBAaHHOW BHYTPEHHEHW TMO3UIMEH JUYHOCTH, CUCTEMOW IIEHHOCTHBIX
OpUCHTAIIMN, TIO3UTHUBHBIX BHYTPEHHHX  YOEXKICHUU, COOTBETCTBYIOIIUX
TPaAUIIMOHHBIM IIEHHOCTSIM POCCUUCKOTO OOIIECTBa, PACIIUPEHUE >KU3HEHHOTO
ONbITa M OMbITA JIEATEIBHOCTH B MPOIIECCE pealv3allii OCHOBHBIX HaIpaBJICHUM
BOCIUTATEILHOM JESATEIBHOCTH, B TOM YKCJIE B YACTH:

1) rpa’KaaHCKOr0 BOCIMTAHUSA:

c(hOpMUPOBAHHOCTD TPAXKIAHCKON MO3UIIMU 00YUAIOIIETroCs KaK aKTUBHOTO U
OTBETCTBEHHOTO YJIEHA POCCUMUCKOTO OOIIECTBA;

OPUHITHE  TPAJAMIIMOHHBIX  OOIIEYEIIOBEYECKUX TyMAaHUCTHYECKUX U
JNEMOKPAaTUUYECKUX LIEHHOCTEN;

FOTOBHOCTh BECTU COBMECTHYHO JESATEIBHOCTh B MHTEpECAX I'Pa)KJaHCKOTO
o0IIIecTBa, y4acTBOBATh B CAMOYIIPABICHUH B 00pa30BaTeIbHON OpraHU3allNig;

YMEHHME B3aUMOJIEMCTBOBATH C COMAIIBHBIMUA UHCTUTYTaMHU B COOTBETCTBUU C
uX QYHKIMSIMU U Ha3HAYCHUEM;

FOTOBHOCTh K T'YMaHUTAPHOM U BOJIOHTEPCKOU 1€ TEIBHOCTH;

2) NATPUOTHYECKOTO BOCTIUTAHUS

c(hopMHUPOBAaHHOCTH POCCUUCKOU TpaKIaHCKOMU WJICHTUYHOCTH,
NaTPUOTU3MA;

LIEHHOCTHOE OTHOILIEHUE K TOCYJAapCTBEHHBIM CHMBOJIAM, JOCTHXEHUIM
POCCHIICKUX YUEHBIX B 00J1aCTH (DM3UKU U TEXHUKH;

3) TyXOBHO-HPABCTBEHHOT0 BOCTIUTAHMS

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUIECKOTO TTOBEACHHUS;

CIIOCOOHOCTh OIICHWBATh CHUTYaIlMI0O M TMPUHUMATh OCO3HAHHBIC PEIICHWS,
OPUEHTHPYACh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI M IIEHHOCTH, B TOM YHUCJIE B
NEATENBHOCTHA YYEHOTO;

OCO3HaHHE JINYHOTO BKJIaJa B IOCTPOCHHUE YCTOMYMBOTO OYAYIEro;

4) 3¢TeTHYeCKOr0 BOCTIMTAHMUSA:

3CTETUYECKOE OTHOIIEHWE K MUPY, BKIIFOYasl 3CTETUKY HAYYHOIO TBOPYECTBA,

MpUCYIIETo (PU3NYECKON HAYKE;
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5) TpyA0BOT0 BOCIIUTAHUSI:

MHTEPEC K pa3IMyHbIM cdepaMm npodecCHuOHANbHOU AEATENbHOCTH, B TOM
YHCJI€ CBSI3aHHBIM C (PM3UKOM U TEXHUKOM, YMEHHE COBEpIIaTh OCO3HAHHBIN BHIOOD
Oynyuieit mpodeccun 1 pearru30BbIBaTh COOCTBEHHBIE KU3HEHHBIE TIIaHbI,

TOTOBHOCTh M CIIOCOOHOCTh K O0Opa30BaHUIO U caMOOOpa30BaHUIO B 00JACTH
(bU3UKHM HA TPOTSHKEHUH BCEH KU3HU;

6) 3K0JI0rHYeCKOr0 BOCIIUTAHHUS:

c(OpPMHUPOBAHHOCTh JKOJOTUYECKONH KYJIbTYphl, OCO3HAHHE TIJI0OAIBHOIO
XapakTepa SKOJIOTHYECKUX MpooIieM;

IJIAHUPOBAHUE U OCYIIECTBIIEHUE JECUCTBUM B OKPYKAIOIIEH CPEZIE HA OCHOBE
3HAHMS 1leJIeld YCTOWYMBOTO Pa3BUTHS YEJIOBEUECTBA;

paclIMpeHre OMbITa JEATEeIbHOCTH HKOJOTMYECKOM HampaBiIeHHOCTH Ha
OCHOBE MMEIOIIMXCS 3HaAHUH Mo (pU3UKeE;

7) HIEeHHOCTH HAYYHOT0 MO3HAHMSI:

c(hOpPMHUPOBAHHOCTH MHPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS (PU3NUECKON HAYKH;

OCO3HAHHME IEHHOCTH HAy4YHOW JESITeIbHOCTH, TOTOBHOCTH B IpoIlecce
U3y4eHHs]  (UBMKU  OCYHIECTBIISITH  NPOEKTHYIO U HCCJIEA0BATEIbCKYIO
NEATENbHOCTh UHIUBUAYAJIBHO U B TPYIIIE.

METAINIPEAMETHBIE PE3YJIBTATbBI

ITo3HaBaTe/ibHBIE YHUBEPCAJIbHbIE Y4eOHbIE 1eCTBUSA
ba3oBble JJornyeckue aelcTBUs:
CaMOCTOSITEIbHO  (OPMYNHpPOBaTH W aKTyaJlU3UpPOBaTh  MpoOJIeMy,
paccmaTpuBaTh €€ BCECTOPOHHE;
OnpeAeisaTh ILENU ACATECIIbHOCTH, 3aJaBaTh IapaMeTpbl M KPUTEPUU HUX
JIOCTHKCHHS,
BBISIBIIATH  3aKOHOMEPHOCTM M IPOTUBOPEYUS] B  PacCMaTpUBAEMBIX
(bu3HUECKUX SABICHUSX;
pa3pabaTeiBaTh IIAH PEIICHHS MPOOJIEMBbI C YYETOM aHAIM3a HMEIOIIUXCS
MAaTEPUAIBHBIX 1 HEMATEPHUAIIBHBIX PECYPCOB;
BHOCUTHh KOPPEKTHUBBI B JEITEIbHOCTbD, OLIEHUBATH COOTBETCTBHUE PE3YJIHTATOB
L[EJISIM, OLIEHUBATh PUCKU MOCIEACTBUUN AEATEIbHOCTH;
KOOPAWHUPOBaTh W  BBINOJHATH pabOTy B  YCIOBHUSX  PEAIbHOTO,
BUPTYJIbHOTO U KOMOMHUPOBAHHOTO B3aUMOCHCTBUS,
pPa3BUBATh KPEATHUBHOE MBIIIJICHUE MPH PEIICHUN KU3HEHHBIX IMPOOJIEM.
ba3oBble ucciieqoBaTeibCKue 1eMCTBUSA.
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BJIAJIETh HAyYHOW TEPMHUHOJIOTHEH, KIIIOUEBBIMH MOHATUAMHU M METOJaMHU
(u3HUECKON HAyKU;

BJIJIETh HaBBIKAMH Y4E€OHO-MCCIIEIOBATENILCKON M MPOCKTHON JEITEIbHOCTH
B 00s1acTU (PU3UKH, CIIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIBHOMY MOHUCKY
METOJIOB PEIICHUs 3a1ad (PU3NYECKOTO COACpPKAHHs, MPUMEHEHHIO Pa3TUYHBIX
METOJIOB MMO3HAHUS;

BIAJIETh BHJAMHU JIEATEIBHOCTH II0 TOJYyYEHUIO HOBOTO 3HAHHS, €ro
MHTEpPIpETalliy, MPEeoOpa3oBaHUI0O ¥ TPUMEHEHUIO B PA3IMYHBIX yUeOHBIX
CUTYyaIUsIX, B TOM YHCIIE TIPHU CO3JAAHUH YI€OHBIX IPOSKTOB B 00JIACTH (PUBUKH;

BBISIBIIATH IPUYMHHO-CIICACTBEHHBIC CBSI3M W aKTyalU3UpOBaTh 3ajady,
BBIJIBUTaTh THIIOTE3y €€ pEIIeHHs, HAaXOIWUTh apTyMEHTBI NI JTOKa3aTeIbCTBa
CBOMX YTBEP)KJICHUH, 33/1aBaTh apaMeTPbl U KPUTECPUH PEIICHHS,

aHAIM3UPOBATh TMOJYYCHHbIE B XOJE pEUIeHHs 3a7add  pe3yJbTaThl,
KPUTHYECKU OIIEHWBATh UX JJOCTOBEPHOCTH, MPOTHO3UPOBATH N3MEHEHHE B HOBBIX
YCIIOBHSIX;

CTaBUTh M (OPMYJIHUPOBATH COOCTBEHHBIC 3aJadydl B 00pa30BaTEIBHOM
JESTENLHOCTH, B TOM YHCJIC IPU U3yYeHUHU (U3HKH,

JaBaTh OIICHKY HOBBIM CHUTYAIIHsSIM, OIICHHBATh MPHUOOPETEHHBIN OTIBIT;

yMETh TEPEHOCUTh 3HaHUS 10 (U3MKE B MPAKTHUECKYIO 00J1acTh
KU3HEAESITEIbHOCTH;

YMETb UHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEAMETHBIX 00JIacTel;

BBIJIBUraTh HOBBIE UJIEH, NIpEJiaraTb OPUTrMHAIBHBIE TOJIXO/bl U PEILLECHNUS;

CTaBUTb MPOOJIEMBI U 33/1a4H, 10IYCKAIOINE albTEPHATUBHbBIE PELICHMUS.
PabGora ¢ undgopmaumeii:

BJIJIETh HABBIKAMU MOJy4YEHUS MHPOpMAIUKU (PU3NUECKOTO COAEpKAaHUS M3
UCTOYHHKOB pa3HbIX THUIIOB, CAaMOCTOSITEIbHO OCYIIECTBISATh IIOWCK, aHaJIM3,
CUCTEMAaTU3allMI0 M HUHTEPIpPETalri0 MH(GOpPMalUU pa3IMYHbIX BHUIOB U (popm
IpEeCTaBIICHUS;

OLIEHUBATh JOCTOBEPHOCTh HH()OPMALINH;

UCMOJb30BaTh  CpeICTBA HMH(POPMALMOHHBIX M KOMMYHHKAIIMOHHBIX
TEXHOJIOTUHA B PEIICHUH KOTHUTHUBHBIX, KOMMYHHKATUBHBIX U OPraHU3ALIMOHHBIX
3aja4 ¢ CoOMIOIGHHEM TpeOOBaHWN HSPrOHOMHMKH, TEXHUKH O€30MacHOCTH,
THUTUEHBI, pPEecypcocOepeXeHHs, TMpPaBOBBIX U ITHYECKUX HOPM, HOPM
MH(GOPMAIIMOHHON 0€30TaCHOCTH;

CO3/1aBaTh TEKCThl (U3UYECKOTO COACpXKaHHUS B Pa3IMYHBIX (opmaTax C
yu€TOM Ha3Ha4eHUs1 UH()OPMALIUU U 1IeJIeBOI ayIMTOPUH, BEIOHpasi ONTUMAJIbHYIO
dopmy mpencTaBiIeHUs U BU3yaIH3aliu.

KOMMyHI/IKaTI/IBHbIe YHHUBEPCAJIbHBIC yqeﬁnble I[CﬁCTBPISI:
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OCYUIECTBIISITh OOLIEHUE HA YPOKaxX (PU3MKHU U BO BHEYPOUHOU JESITEIIbHOCTH;

pacno3HaBaTh MPEANOCHUIKM  KOH(QJIMKTHBIX CUTyallUd M  CcMAr4aTh
KOH(JIUKTBIL;

Pa3BEPHYTO M JIOTUYHO M3JIAraTb CBOK TOYKY 3PEHUS C HCIOJIL30BAHUEM
SI3BIKOBBIX CPEJCTB;

IIOHUMAaTh U MCIOJIb30BaTh MPEUMYLIECTBA KOMAaHIHOW U WHIAWBUAYaJIbHOU
paboThI;

BbIOMpATh TEMAaTUKy M METOJIbl COBMECTHBIX JEHUCTBUUA C YYETOM OOIIUX
UHTEPECOB U BO3MOYKHOCTEHN KaXKJ0I'0 YIEHA KOJUIEKTUBA;

IIPUHUMATH  L€IM  COBMECTHOM  JACATENIbHOCTH, OpPraHU30BbIBATH U
KOOPAUHUPOBATh JEUCTBUSA IO €€ INOCTHKEHHUIO: COCTaBJIATH IUIaH JIEMCTBUH,
pacnpenensiTh poid ¢ YYETOM MHEHHMH YYaCTHHUKOB, OOCYX AaTh pPe3yJIbTaThl
COBMECTHOM paboThI;

OLICHUBATh KadyeCTBO CBOEr0 BKJIAJa M KaXKAOINO yYaCTHMKA KOMAaHIbl B
oO1uit pe3ysbTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

pejjaraTb HOBBIE IIPOEKTHI, OLICHMBATh HJEU C MO3WULUU HOBU3HHI,
OPUTMHAJIBHOCTH, IPAKTUYECKON 3HAYMMOCTH;

OCYIIECTBIIATh TO3UTUBHOE CTPATETMYECKOE IOBEACHUE B Pa3JIMYHBIX
CUTyalUsIX, IPOSBISATH TBOPUECTBO U BOOOpaKEHUE, ObITh MHUIIMATUBHBIM.

PeryJsiTuBHBbIe YHHBepcAJIbHbIE YUueOHbIE 1elicTBUSA
Camoopranusanus:

CaMOCTOSITEJILHO OCYUIIECTBIISITh MO3HABATENbHYIO NIEATENLHOCTh B 00JIacTU
GU3UKM W aCTPOHOMHH, BBISBIATH IPOOJIEMBI, CTaBUTh H (OPMYJIHUPOBATH
cOOCTBEHHBIE 3a/1a4H;

CaMOCTOSITEJIbHO COCTABJIATH IUTAH PEIICHUs PACUETHBIX U KayeCTBEHHBIX
3a/1ay, TUIaH BBIMOJTHEHUS MTPAKTUYECKON paboThl C yUETOM UMEIONTUXCS PECYPCOB,
COOCTBEHHBIX BO3MOYKHOCTEH U MPEATIOYTCHU;

JlaBaTh OIICHKY HOBBIM CHUTYAIUsIM;

pacHIMpATh paMKH Y4€OHOTO TIpeIMETa Ha OCHOBE JIMYHBIX MPEATIOYTCHUM;

JenaTh OCO3HAHHBIA BBIOOP, apryMEHTHPOBaTh e€ro, OpaTh Ha cels
OTBETCTBEHHOCTH 32 PEIICHHUE;

OIICHUBATh MPUOOPETEHHBIN OTIBIT;

croco0CTBOBaTh (OPMHUPOBAHUIO U TPOSIBICHUIO JPYIUIMA B 001acTH
($U3HUKYU, TOCTOSTHHO TOBBIIIATH CBOW 00Pa30BATEIHHBINA U KYIbTYPHBIN YPOBEHB.

CaMOKOHTPOJIb, YMOIIMOHAIbHBII HHTEJLJIEKT:

JaBaTh OIICHKY HOBBIM CHUTYaIlMsIM, BHOCUTh KOPPEKTUBHI B NIESITEIHbHOCTD,

OIICHUBATh COOTBETCTBHE PE3YJIHTATOB IEIISIM;
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BJIQJICTh  HABbIKAMU  TO3HABATEIBHOW  PEQIICKCHH  KaK  OCO3HAHUSA
COBEpIIAEMbIX JICUCTBUA W MBICTUTCIBHBIX TIPOIECCOB, WX pPE3YyJIbTaTOB W
OCHOBAHU;

WCITIOJIB30BaTh MPUEMBI pe(IIeKCHH IS OIIEHKU CUTYaIllH, BEIOOpa BEPHOTO
pEIICHHSI;

yMETh OIICHUBAaTh PHUCKH W CBOEBPEMEHHO IPUHUMATh PEIICHUS 10 HX
CHW)KCHHUIO;

NPUHAMATh MOTHBBI M apryMEHTBl JPYTHX TPH aHajdu3e pPe3yJbTaToOB
NEeSATEITBHOCTH;

NPUHUMATH CeOsl, TOHUMAasi CBOW HEJOCTATKH M IOCTOUHCTBA;

NPUHAMATh MOTHUBBI M apryMEHTBl JAPYTHMX TIPH aHaJu3e pPe3yJIbTaToOB
NEeSATEITBHOCTH;

NpHU3HABATh CBOE MIPABO M MPABO JAPYTHX HA OIIHOKH.

B mporiecce MOCTHXKEHUS JIMYHOCTHBIX PE3YJIbTATOB OCBOCHUS IMPOTPaAMMBI
no ¢u3MKe M1 YPOBHS cpeaHero oOmero oOpa3oBaHUs y 00yYarOmMUXCS
COBEPIIECHCTBYETCS OSMOIIMOHAJIbHBIN WUHTCIIJIEKT, IIPEIOJIar afoIuii
c(hOpMUPOBAHHOCTb:

CaMOCO3HaHMS, BKIIFOYAOIIIETO CIIOCOOHOCTh ITOHUMATh CBOE SMOIIMOHAIBHOE
COCTOSIHUE, BUJETh HANpaBJICHUS Pa3BUTUSI COOCTBEHHOW AMOIIMOHAILHOUN cephl,
OBITh YBEpEHHBIM B cele;

CaMOpETyJIMPOBAaHMs, BKJIIOYAIOIIETO0 CaMOKOHTPOJb, YMEHUE NPUHUMATH
OTBETCTBEHHOCTh 3a CBO€ TOBEIEHHUE, CIHOCOOHOCTh aJanTHPOBATHCA K
AMOIIMOHATLHBIM U3MEHEHUSM U MPOSIBIATH THOKOCTh, OBITh OTKPHITHIM HOBOMY;

BHYTPEHHEW MOTHBAIIMH, BKJIIOYAIONIEH CTPEMIICHHE K JOCTHKEHUIO IeN U
ycrexy, ONTUMHU3M, WHUIMATUBHOCTh, YMEHHE JEWCTBOBATh HCXOJs M3 CBOHX
BO3MOXKHOCTEH;

AMIIATUH, BKIIOYAIONIEH CIOCOOHOCTh MOHUMATh AMOIIMOHATIFHOE COCTOSTHUE
IpYTUX, YYUTBIBATH €ro TPH OCYLIECTBICHUU OOIICHHS, CIOCOOHOCTh K
COUYBCTBHUIO U COTIEPEKUBAHUIO;

COIMAJIbHBIX HaBBIKOB, BKITIOYAIOIUX CIIOCOOHOCTh BBICTPAaUBATh OTHOIIICHUS
C IPYTUMH JIFOJIbMU, 3a00TUTHCS, TIPOSBIISATH HHTEPEC U pa3peiaTh KOH(IUKTHI.

HPEIMETHBIE PE3YJIBTATDBI
K konmy oOyuenuss B 10 kjacce mnpeaMeTHble pe3yibTaThl Ha 0a30BOM
YPOBHE JIOJIKHBI OTPAKATh CPOPMUPOBAHHOCTD Y OOYHAFOIINXCS YMEHUH:
JEMOHCTPUPOBATh HA MPHUMEpPAX pPOJIb U MecTO (pu3uku B (HOPMUPOBAHHUH
COBPEMEHHOM HAy4YHOM KApTUHBI MUpPA, B PA3BUTUHU COBPEMEHHOW TEXHHUKH U
TE€XHOJIOTHH, B MPAKTUYECKOU JIEITETbHOCTH JIOJIEH;
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YUYUTHIBATh TpaHUIbl TNPUMEHEHUS U3YUCHHBIX (PU3MUYECKUX MOJETeH:
MartepualibHasi TOUKa, HHEpIMaibHas CUcTeMa OTCU€Ta, aOCOMOTHO TBEPAOE TENO,
WJIea’bHbIM a3, MOJEIU CTPOECHUS I'a30B, KUIAKOCTEW U TBEPABIX TEJ, TOUYCUHBIN
ANEKTPUUYECKUI 3aps]l IPU pelieHur U3NIECcKuX 3aj1ay;

pacrio3HaBaTh (pU3HUECKUE SIBJICHUS (IIPOIECChI) U OOBSICHATh UX Ha OCHOBE
3aKOHOB MEXaHHUKHU, MOJIEKYJSIPHO-KUHETUUECKON TEOpUHM CTPOCHHMS BEIECTBA U
AJEKTPOJAVMHAMUKHU:  PAaBHOMEPHOE U PAaBHOYCKOPEHHOE  MPSMOJUHEWHOE
JBIDKCHHE, CBOOOJHOE TAJEHUE TeJ, JBWKEHHE IO OKPYXHOCTH, WHEpIIUS,
B3auMozeicTBre Ten, nuddys3us, OPOYHOBCKOE IBUKEHHUE, CTPOCHHUE KUJKOCTEH
U TBEPJBIX TEJI, U3MEHEHHE 00bEMA TeJl IPU HarpeBaHUM (OXJIaXKICHUH), TEIJIOBOE
paBHOBECHUE, HCIApECHHE, KOHJEHCAIMs, TUIABJICHUE, KPUCTAIIU3AIus, KUIIEHUE,
BJIQXKHOCTH BO3/yXa, MOBBIIICHUE JABJICHUS ra3a MPHU €ro HarpeBaHUU B 3aKPHITOM
cocyne, CBsI3b MEXIy MapamMeTpaMud COCTOSIHHSI Ta3a B  H30IpOIECccax,
AJIEKTPU3AIUs TeJl, B3aUMOJICHCTBHE 3aPs/I0B;

OMHUCHIBATh MEXAHUYECKOE JIBM)KCHHUE, HCIONB3YysS (U3NYECKHE BEIUYWHBI:
KOOpJIMHATa, MyTh, IEPEMEIICHUE, CKOPOCTh, YCKOpEHHE, Macca Teja, Cua,
UMITYJIbC TeJa, KMHETHYEeCKasi YHEPTUsl, OTCHI[MAIbHAS DHEPrUs, MeXaHUYeCKasl
paboTa, MexaHWYECKas MOIIHOCTh;, IIPU ONHCAaHWU TMPABWIBHO TPAKTOBATh
(U3UYECKUI CMBICT HKCIOJIb3yeMbIX BEJIMYHMH, MX OOO3HAYCHHS W EIUHUIIHI,
HaXOJUTh (POPMYIIBI, CBSA3BIBAIOIIUE JAHHYIO (DU3UYECKYIO BEIUUYUHY C JPYTUMH
BEJIMUMHAMH;

ONUCHIBATh H3YyUYEHHbIC TEIUJIOBBIE CBOMCTBA TEJ M TEIJIOBBIC SIBIICHUS,
UCTIONB3Ysl (U3MYECKHE BEJIWYUHBI: JIaBJICHUE Tras3a, TeMIeparypa, CpemaHss
KMHETUYECKasi PHEPTUsl XaOTUYECKOTO JBMXKEHHUSI MOJIEKYJ, CPEAHEKBaApaTUIHAas
CKOPOCTh MOJICKYJI, KOJMYECTBO TEIUIOTHI, BHYTPCHHSS HHEprus, paboTa rasa,
KOA()(PUIIMEHT TI0JE3HOr0 JICUCTBUS TEIUIOBOTO JBUTATENSA, IPU ONMUCAHUM
MPaBUIBHO TPAKTOBAaTh (PU3MYECKUM CMBICI HCIOJB3yeMbIX BEJIMYHH, WX
0003Ha4YeHUS] W CIUHMIBI, HAaXOAUTh (OPMyIJBI, CBS3BIBAIOIIME JAHHYIO
(bu3MUECKyI0 BEIMUUHY C IPYTUMH BEIMYUHAM;

OTHUCHIBATh U3YUYEHHBIC DJICKTPUUECKHUE CBOMCTBA BEIIECTBA U AJIECKTPUUYECKHUE
SBJICHUS (TIPOIIECCHI), UCTIONB3YsS (PU3UUCCKUEC BEIMYHMHBI: JICKTPHUCCKUN 3apsij,
AJIEKTPUYECKOE T0JIe, HAMPSHKEHHOCTH OIS, MOTEHIIMAJ, Pa3HOCTh MOTEHIIMAJIOB;
IpU ONMHCAHWHM TPABUIBHO TPAKTOBaTh (PU3MYECKUNM CMBICI HCIOJIB3YEMBIX
BEJIMYMH, WX OOO3HAUYCHUS W CIWHUIILI; yKa3bIBaTh (POPMYJIbI, CBS3BIBAIOIIHC
TaHHYIO0 (PU3HYECKYIO BEIMUMHY C IPYTHMH BETUINHAMM;

aHAJTU3MPOBATh (PU3MUYCCKHUE MPOIESCCHl W SBICHUS, HUCIOIB3Ys (PU3HUECKUe
3aKOHBI W TIPUHIMIIBI: 3aKOH BceMupHoro Tsarotenus, |, 11 u Il 3akonst HeroToHa,
3aKOH COXpaHCHHS MEXAHHWYECKOM DHEPruH, 3aKOH COXpaHEHHUS HMMITYJIbCa,
MPUHIMIT CYNEPHO3UIIMN CHUJ, TPUHIUMIT PABHOIPABUS HHEPIHUAIBHBIX CHCTEM
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oTcu€Ta, MOJIEKYISIPHO-KHHETHYECKYI0 TEOPHIO CTPOCHHUS BEIIECTBA, Ta30BbIC
3aKOHBI, CBS3h CPEIHEH KMHETHYECCKOW SHEPTUH TEIUIOBOTO JABUKEHUS MOJICKYJ C
a0COJIFOTHOM TeMmepaTypol, MepBblid 3aKOH TEPMOJIMHAMUKH, 3aKOH COXPaHEHUS
ANIEKTPUYECKOTO 3apsifa, 3akoH KyloHa, TpW A3TOM pa3inyaTh CJIOBECHYIO
(GOpMYIHPOBKY 3aKOHA, €T0 MaTEeMaTHYECKOE BBIPAKCHUE M YCIOBHS (TPaHUILBI,
00J1aCTH) MPUMEHUMOCTH;

OOBSCHATh OCHOBHBIC TPUHIMIBI JACHCTBUSA MAaIlWH, TPHOOPOB W
TEXHHUYECKUX YCTPOMUCTB; Pa3IMuaTh yCIOBUS UX 0€30MACHOTO WCIOJIb30BaHUS B
TIOBCETHCBHOM JKU3HM,

BBITIOJHATE JKCIEPUMEHTBI IO HCCICIOBAHUIO (PU3MUECKUX SBICHUH U
IIPOIIECCOB C HCIOJIb30BAaHUEM TPSIMBIX W KOCBEHHBIX HM3MEPEHUH, TPH 3TOM
dbopmynupoBaTth mpoOJeMy/3agady M TUMNOTE3y Y4eOHOro DIKCIEPHUMEHTA,
coOMpaTh YCTaHOBKY W3 MPEIONKEHHOTO O0OPYIOBaHUS, IMPOBOJIUTH OMBIT |
(GOopMyIHpPOBATH BHIBOIBI;

OCYIICCTBIISITh MPSMBIE M KOCBEHHBIC U3MEPCHHS (PU3NYCCKUX BEIIMYWH, TIPU
STOM BBIOMPATh ONTHUMAJBHBIH CIIOCOO0 HM3MEPEHHUS M KCIOJIb30BaTh HM3BECTHBIC
METOJIbI OIICHKH TOTPEIIHOCTEH N3MEPEHU;

UCCIICIOBATh  3aBUCUMOCTH  MEXAy  (PU3NYSCKUMH  BCIIMYMHAMH  C
UCIIOJIb30BAaHUEM TIPSMBIX HM3MEPEHHM, MPU 3TOM KOHCTPYUPOBATH YCTaHOBKY,
¢uKkcupoBaTh PE3yNbTATHl TMOJYYEHHOW 3aBUCUMOCTH (DU3UYECKUX BEIMYHMH B
BUJIE TaOIUIl U TpadUKOB, 1eNaTh BEIBOJBI IO Pe3yIbTaTaM HCCIIEIOBAHUS;

coOmroaTh npaBuiia 0€30MacHOro TpyAa MpHU MPOBEACHUHN HCCIEIOBAHUNA B
paMKax y4eOHOTO OJKCIIEpUMEHTa, Y4eOHO-HCCIIEOBATEIbCKON U MPOEKTHOU
JESTENHbHOCTU C WCIOJNB30BAHUEM H3MEPHUTENIBHBIX YCTPONCTB M J1aOOpPaTOPHOTO
000py10BaHMS;

pemars pacu€THbIE 3a7a4d C SBHO 33JJaHHOW (DU3UYECKOW MOJICIbIO,
UCTIOJNIB3Ys (PM3MUECKHE 3aKOHBI U MPUHIUIIBI, HA OCHOBE aHAIM3a YCIOBUS 3aa4H
BBIOMPATh (U3UYCCKYIO MOJICINb, BBIICIATh (PU3UUYECKUE BEIHMYHHBI B (POPMYJIBI,
HeoOXonuMbIe NIl €€ PEeIIeHUs, POBOAUTHh PACUEThl U OIICHUBATH PEATHHOCTH
MOJTy9€HHOTO 3HAYCHUS (PU3UUYECKON BETUIMHBL

penaTh Ka4eCTBEHHBIC 3a/1a4M: BHICTPANBATH JJOTUYECKUA HETPOTUBOPEUNBYIO
[IEMIOYKY PACCYXKIACHHM C ONMOpPONM Ha H3YYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH H
(bu3uYeCKHe SIBICHUS,

UCTIONIb30BaTh ~ MPU  PEIMIEHWH  y4eOHBIX  3a7ad  COBPEMEHHBIC
MH(GOPMAIIMOHHBIE TEXHOJOTUH JJISl TIOMCKA, CTPYKTYpUPOBAHUS, HHTEPIPETAIINH
¥ TIPEJICTaBlIeHUsT YYeOHON M HAyYHO-TIOMYJISIPHOU WH(OpMAIUH, TTOTyICHHON U3
Pa3TUYHBIX UICTOYHUKOB, KPUTUYECKH aHAM3UPOBATH MOJTydaeMyto HH(OPMAITHIO;
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MPUBOJUTH MPUMEPHI BKJIAJa POCCUUCKUX U 3apyOEKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAyKH, OOBSCHEHHE IPOIIECCOB OKPYXKAIOIIETO MHpa, B Pa3BUTHE
TEXHUKHU U TEXHOJOTHIA;

HCIIOJIb30BaTh TEOPETUUYECKUE 3HAHMS MO (PU3MKE B MOBCEIHEBHOM >KU3HU
it o0ecrieyeHus: 0€30MaCHOCTH MpU OOpALEHUHU € MPUOOpaMU U TEXHUYECKUMU
YCTPOUCTBAMHU, JJII COXPAHEHHUsS 3I0POBBS U COOJIIOJICHUS HOPM DKOJIOTHYECKOTO
IOBEJCHUS B OKPYXKAIOLIEH CPEAE;

paboTaTh B TpYIINE C BBHIIOJHEHUEM PA3JIMUYHBIX COLMAIBHBIX POJICH,
IJIAHUPOBATh PabOTy TPYyMIbl, PAMOHAIBHO PACHPENENIsITh OO0S3aHHOCTH U
IJIAHUPOBATH JIEATEIIBHOCTh B HECTAHJIAPTHBIX CUTYyalUsAX, aJICKBATHO OLICHUBATH
BKJIJT KQXK0TO U3 YYACTHUKOB TPYIIIBI B PEIIEHHUE pacCMaTpUBAeMOi TPOOIEMBI.

K xoniy oOyuenuss B 11 kJjacce npeaMeTHble pe3yibTaThl Ha 0a30BOM
YPOBHE JIOJIKHBI OTPaXKaThb CPOPMHUPOBAHHOCTD y OOYYAIONTUXCS YMECHHUI:

JEMOHCTPUPOBATh HA TpUMEpaxX poJib U MecTo (hu3uku B (HOPMUPOBAHUU
COBPEMEHHOW HAyYHOW KapTUHBI MHUpPA, B PA3BUTHU COBPEMEHHON TEXHUKHU H
TEXHOJIOTUH, B MPAKTUYCCKOW IEATCIbHOCTHU JIIOJCH, IIEJOCTHOCTh U €IMHCTBO
bu3uYeCcKoi KapTHHBI MUPA;

YUYUTHIBAaTh TPaHUIIBl TMPUMEHEHUS W3YUYCHHBIX (PU3MUECKUX MOJETeH:
TOUCYHBIM AIEKTPUUECKUI 3apsijl, Jy4Y CBETa, TOUCUHBIN UCTOYHUK CBETA, SIepHas
MOJIeNIb aTOMa, HYKJIOHHAs MOJIeNIb aTOMHOTO siApa MpH pEelIeHUH (U3UUECKUX
3ajay;

pacno3HaBaTh (pu3nMYecKue ABJICHUS (MPOIECCHI) U OOBICHATH UX Ha OCHOBE
3aKOHOB AJIEKTPOJUHAMUKHA U KBAHTOBOW (DMBHMKU: DIIEKTPUUYECKAs MTPOBOJIUMOCTD,
TEIUIOBOE, CBETOBOE, XMMHUYECKOE, MATHUTHOE JEHCTBUS TOKA, B3aUMOJICUCTBHE
MarHuTOB, OJEKTPOMATHUTHAs WHAYKIHS, JACHCTBHE MArHUTHOTO TIONS HA
NPOBOAHUK C TOKOM W JBIDKYIIMMCS 3apsil, AJIEKTPOMAarHUTHBIE KoyieOaHUS U
BOJIHBI, TPSIMOJUHEHHOE PACIpPOCTPAHEHHE CBETA, OTPAKEHUE, MPEIOMIICHHE,
unTepdepennus, Audpakuyds W MOJSpHU3AlUsS  CBETa, JUCIEPCUS CBETA,
doToanekTpuueckuii 3pdekt (hororddekrt), cBeTOBOE NaBlIeHHE, BOSHUKHOBEHHUE
JUHEWYaTOTO CHEKTpa aToMa BOJOpPOJAa, €CTECTBEHHAs U HCKYyCCTBEHHAs
PaANOaKTHBHOCT;

ONMUCHIBATh W3YUYEHHBIE CBOMCTBA BeEIIECTBA (3JIEKTPUUYECKHUE, MArHUTHBIE,
ONTHUYECKHUE,  DJIEKTPUYECKYIO  MPOBOJUMOCTH  PA3IUYHBIX  Cpel) |
AJIEKTPOMArHUTHBIE SIBJIEHUS (TIPOLIECCHI), HCMONb3Yysd (U3NUECKUE BEITUYUHBI:
ANEKTPUUYECKUI 3apsi, CUJia TOKa, SJEKTPUUECKOE HAMPSIKEHUE, IEKTPUUECKOEe
CONPOTHUBIICHUE, PA3HOCTh MOTEHIIMAJIOB, JIEKTPOABIKYIIAs CHIia, padoTa TOKa,
WHAYKIMS MarHuTHOTO Toyisg, cwia Awmmepa, cuia JlopeHra, WHIYKTHBHOCTb
KaTYIIKW, SHEPrusi AJIEKTPUYECKOr0 M MArHUTHOIO IMOJIeH, MepuoJ M YacTtoTa
KoJiebaHUil B KOJeOaTeIbHOM KOHTYpe, 3apsii U Cuja TOKa B IMpolecce
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TapMOHUYECKUX JJICKTPOMArHUTHBIX KOJeOaHWi, (OKYCHOE pACCTOSHHE W
ONTHYECKAs] CWJIa JIMH3BI, TPU ONHMCAHWH TPABUIHHO TPAKTOBATH (PUINUECKHMA
CMBICIT HCIIONB3yeMBIX BEIUYUH, WX OO0O3HAYCHHWS W CAWHUIIBI, YKa3bIBaTh
(GopMynBl, CBSA3BIBAOIIHME JaHHYIO (U3UYECKYI0 BEIMYMHY C JPYyTAMH
BEJINYHNHAMH,

ONKMCHIBATh HW3YYEHHBIC KBAaHTOBBIC SIBICHHS ¥ MPOIECCHI, HCIOIB3YS
(¢u3HUeCKHe BEIMYUHBI: CKOPOCTh AJICKTPOMATrHUTHBIX BOJH, JJIMHA BOJIHBI M
JacToTa CBETa, YHEPTUS U UMITYJIbC (POTOHA, ITEPHO]T TIOypaciiaga, SHEPTUS CBI3U
ATOMHBIX SI7IEpP, TPU OINMCAHWU TPABWIBLHO TPAKTOBaTh (DU3UUCCKUN CMBICI
UCIIOJIb3YEMBIX BEIIMYWH, MX OOO3HAYCHUS W CIWHUIIBI, yKa3bIBaTh (DOPMYIIBI,
CBS3BIBAIOIINE JIAHHYIO (U3UYECKYI0 BEIWYUHY C JAPYTHMMH BEJIUYMHAMH,
BBIYUCIISATh 3HAUCHHUE (PU3NICCKON BEIIMYNHEI;

aHAM3UPOBATh (PU3MUYECKHUE TMPOIIECCHl U SBJICHUS, UCIONB3Ys (pu3ndeckue
3aKOHBI W MPUHIUIIBL: 3aKOH OMa, 3aKOHBI MOCJICA0BATEILHOTO U MapaJIeIbHOTO
COCIMHCHUS TPOBOJHUKOB, 3akoH J[oyns—JIeHIa, 3aKOH 3JIEKTPOMAarHUTHOM
WHAYKIIMH, 3aKOH TPSIMOJUHEHHOTO PaclpOCTPAHCHHS CBETAa, 3aKOHBI OTPaKCHHSI
CBETa, 3aKOHBI MPEIOMJICHUS CBETa, YpaBHEHHWE DHHIITEHHA mis GorodddekTa,
3aKOH COXPAaHCHHS SHEPIHH, 3aKOH COXPAHCHHUS HMMITYJIbCa, 3aKOH COXPaHCHHS
AJIEKTPUUYECKOTO 3apsija, 3aKOH COXPAaHEHHUS MacCOBOr0 4HWclia, MOCTyJaThl bopa,
3aKOH PaJMOaKTHUBHOIO pacmaja, Py TOM pa3IndaTh CIOBECHYIO (DOPMYITHPOBKY
3aKOHA, €r0 MaTeMaTHYEeCKOE BbIpaKEHHE U YyCJIOBHS (TpaHMIIBI, OO0JIACTH)
IPUMEHUMOCTH;

OTIPENICNIATh HAIlpaBJIE€HUE BEKTOpa MHAYKIIMM MAarHUTHOTO TOJIs TIPOBOTHHUKA
C TOKOM, CHJIbI Amriepa 1 cuiibl JlopeHna;

CTPOUTh M ONHUCBHIBATh H300pa)KEHHUE, CO3/aBaeMOE€ IUIOCKUM 3EpKaJIOM,
TOHKOM JTUH30M;

BBITIOJIHSTh JKCIIEPUMEHTBI TI0 HCCICIOBAHUIO (U3UYCCKUX SBICHUH U
IIPOIIECCOB C HCIIOJIb30BAHUEM IMPSMBIX W KOCBEHHBIX H3MEPCHHM: TPH ITOM
dbopmynupoBaTh mpoOieMy/3ajady M TUNOTE3y Y4eOHOro OSKCIIEpHUMEHTA,
coOupaTh YCTaHOBKY W3 MPEUIOKEHHOTO OOOPYIOBaHUS, MPOBOJUTH OMBIT H
(bopMyIHPOBATH BHIBOIHI;

OCYIIECTBIISITh MPSMbIE M KOCBEHHBIC MU3MEPECHHS (PU3NUECKUX BEIHYWH, TIPU
ATOM BBIOMPATH ONTUMAIBHBIN CMOCOO M3MEPEHUS M HCIOJIb30BaTh HM3BECTHHIC
METO/Ibl OLIEHKH MMOTPENTHOCTEN U3MEPEHNI;

UCCIIEIOBATh 3aBUCUMOCTH (PU3WYECKUX BEIUYHH C HCIOIh30BAaHUEM
OPSAMBIX H3MEPEHUI: TIPH OSTOM KOHCTPYHPOBAaTh YCTAHOBKY, (PUKCHpOBATH
pPEe3YIbTATHl MOJTYYCHHOW 3aBUCUMOCTH (H3WYSCKHX BEIWYWH B BHJE TAONHI] U
rpaduKOB, JIeJIaTh BRIBOJIBI IO Pe3yIbTaTaM HCCIICIOBAHMS;
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co0Jiro1aTh MpaBwia 0€30MacHOro Tpyda MpU MPOBEIACHUU UCCIEAOBAaHUN B
pamMKax y4eOHOTO SKCIEpUMEHTa, Y4eOHO-MCCIENOBATENLCKOH M TMPOCKTHOU
JESITeTbHOCTH C MCIOJIB30BAaHUEM H3MEPHUTENBHBIX YCTPOWCTB U J1a00OpaTOPHOTO
000py10BaHMUS;

pemiatb pacy€THbIE 3aJa4d C SBHO 3aJlaHHOM (DU3MYECKOW MOJEblo,
UCTIONB3Ys (PU3NYECKUE 3aKOHBI M IPUHIUIIBI, HA OCHOBE aHAlIM3a YCIOBUS 3a/1a4uu
BbIOMpATh (DPU3UUECKYI0 MOJIENb, BBIACIATh (PU3NYECKUE BEITUYUHBI U (POPMYIIBI,
HEOOXOANMBIE TUIsi €€ pelleHus, MPOBOANTh PACUYETHl W OIEHUBATh PEATbHOCTD
MOJTyYEHHOT'0 3HAUCHUST (PU3NYECKON BETUINHBI;

peliaTh KaueCTBEHHBIC 3a/1a4l: BEICTPAUBATh JIOTHUECKH HETPOTHUBOPEUUBYIO
[ETIOYKY PACCYXJIEHUI C OMOpOl Ha W3YYCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH H
du3nYecKue SIBICHUS;

UCTIONB30BaTh ~ MpPH  peHmIeHWH  y4eOHBIX  3aJad  COBPEMCHHBIC
MHQPOPMAITMOHHBIE TEXHOJOTUHU ISl TIOUCKA, CTPYKTYPUPOBAHUS, HHTEPIIPETAIIH
U TIPEJICTaBIICHUS] yUeOHONH W HAYYHO-TIOMYJSIPHOW MH(pOpMAINU, TTOTyUYSHHOW W3
pa3IMYHBIX UICTOYHUKOB, KPUTUIECKH aHATM3UPOBATH TIOJTydaeMyr0 HH(pOpMaIIHIo;

OOBSICHATh TPHHIMIIBI JCHCTBHUSI MAallWH, TPUOOPOB U TEXHHUYECKUX
YCTPOWCTB, pa3ndaTh YCIOBUS X OE30MMaCHOTO HMCIIOJIb30BaHUS B TTOBCEIHEBHOM
KU3HU;

IPUBOAUTH MPUMEPHI BKIIAZa POCCUICKUX U 3apyOESKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HayKd, B OOBSICHEHME IPOIIECCOB OKPY’KAIOIIEr0o MHUpa, B pa3BUTHE
TEXHUKH U TEXHOJIOTUH;

UCMOJIb30BaTh TEOPETUUECKHE 3HAHUS MO (U3MKE B MOBCEIHEBHOM XU3HU
U1 obecrniedeHrs 0€30MacHOCTH TPU OOpaIllEHUH ¢ MPUOOpaMH M TEXHUYECKUMHU
yCTPOWCTBAaMH, ISl COXPAaHEHUS 3/I0POBbS U COOJIIOJIEHUSI HOPM SKOJIOIMYECKOTO
IIOBEJICHUS B OKpY’Kalolllel cpene;

paboTaTb B TIpymme C BBINOJIHEHUEM pAa3IMYHBIX COLUAIbHBIX pOJEH,
IUITaHUPOBaTh pPabOTy TIPYyNMbl, PALUOHAIBHO paclpeiessiTh OOA3aHHOCTH MU
IUTAHUPOBATh JEATEIBHOCTh B HECTAHAAPTHBIX CUTYyalUsAX, a/IeKBATHO OLICHUBATDH
BKJIa/] K&KJIOTO U3 YYACTHUKOB I'PYMIIbl B PEIICHUE pacCMaTpUBAEMOi IPOOIEMBI.
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TEMATHUYECKOE IINTAHUPOBAHHUE

10 KJIACC
N HaumenoBanu | KoauvecTBo 4yacoB DJIeKTPOHHBbIE
" | e pa3ieyoB H (undpoBbie)
n/ Bcer Kontpoububl | IIpakTHuyecku
TeM o0pa3oBaTejibHbIE
n 0 e padoThlI e padoTbl
NMPOrpaMmblI pecypcsl
Paznen 1. ®DUBUKA U METO/IbI HAYUYHOTI'O ITIO3HAHMU S
dusuka u
METOHE bu6mmoreka [{OK
1.1 2 https://m.edsoo.ru/7f41bf7
HAy4HOTO 5
MTO3HAHUS =
Wroro mo pazneny 2
Paznen 2. MEXAHUKA
bu6moreka [IOK
2.1 Kunematuka 5 https://m.edsoo.ru/7f41bf7
2
bu6moreka [IOK
2.2 Junamuka 7 https://m.edsoo.ru/7f41bf7
2
3aKOHBI bu6mmoreka [IOK
2.3 COXPaHCHHUS B 6 1 1 https://m.edsoo.ru/7f41bf7
MEXaHHUKE 2
Hroro no pazaeny 18

Pa3nea 3. MOJIEKYJISAPHAA ®U3UKA U TEPMOJUHAMUKA

OcCHOBEHI
MOJIEKY IAPHO- bu6mmoreka [IOK

3.1 . 9 1 https://m.edsoo.ru/7f41bf7
KHUHETHYECKOM 5
TEOPHUH
OcHOBEI bu6mmoreka [JOK

3.2 TEPMOJIUHAMUK 10 1 https://m.edsoo.ru/7f41bf7
u 2
ArperatHbie
COCTOSIHUS bubmuoreka [JOK

3.3 BeIlleCTBA. 5 https://m.edsoo.ru/7f41bf7
dazoBble 2
TIepPexX0/Ibl

Hroro no pazneny 24

Paspnea 4. QJIEKTPOINHAMUKA
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https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72

4.1

DIEeKTPOCTaTUK
a

10

bubnuoreka [IOK
https://m.edsoo.ru/7f41bf7
2

4.2

ITocTossHHBIN
3IEKTPUYECKUN
TOK. TOKH B
Ppa3IMYHBIX
cpenax

12

bubnuoreka [IOK
https://m.edsoo.ru/7f41bf7
2

Hroro no pazneny

22

PesepBHOE Bpems

OBLLEE
KOJIMYECTBO
YACOB 10
TTIPOTPAMME

68
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11 KJIACC

KosnuyectBo yacos DJIEeKTPOHHbIE
Ne HaumeHoBaHue
(uudpossbie)
n/ pa3aeyioB U TeM Bcer | Konrpoabnsl | IIpakTnyeck
o0pa3oBaTe/ibHbIE
1| NnporpamMmbl 0 e paboThI ue padoTsl
pecypcsl
Paznea 1. QJJIEKTPOANHAMUKA
MaruauTHOE TI0JIE. bu6mmoreka [IOK

1.1 DNEeKTPOMarHuTH 11 1 3 https://m.edsoo.ru/7f41c9
as UHIYKIUS 7c
Hroro no pazneny 11
Paznen 2. KOJIEBAHUS U BOJIHbBI
MexaHn4ecKkue u bubmmoreka [{OK
2.1 AIIEKTPOMArHUTH 9 1 https://m.edsoo.ru/7f41c9
bl€ KoJIeOaHust ic
MexaHudeckue u bu6moreka [IOK
2.2 ANIEKTPOMAarHuTH 5) 1 https://m.edsoo.ru/7f41c9
bIE€ BOJIHEI ic
bu6moreka [IOK
2.3 Ontuka 10 3 https://m.edsoo.ru/7f41c9
ic
Hroro no pazgeny 24

Paznen 3. OCHOBBI CIIEIIMAJIBHOM TEOPUU OTHOCUTEJIbLHOCTH

OcHOBBI
CHeLHATEHOM bu6mmoreka [JOK
3.1 4 1 https://m.edsoo.ru/7f41c9
TEOPHUH 7¢
OTHOCUTEJILHOCTH _
Hroro no pazaeny 4
Paznen 4. KBAHTOBASI ®PU3UKA
ONEeMEHThI bu6mmoreka [JOK
4.1 KBaHTOBOK 6 https://m.edso0o.ru/7f41c9
ONITUKH 7c
bubmuoreka [JOK
4.2 Crpoenue aToMa 4 https://m.edsoo.ru/7f41c9
7c
bu6mmoreka [JOK
4.3 ATOMHOE AP0 5 https://m.edsoo.ru/7f41c9
7c
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Hroro no pazueny 15

Paspea 5. QJIEMEHTBI ACTPOHOMHUU U ACTPODPU3UKU

ONEMEHTHI bubmuoreka [IOK
5.1 aCTPOHOMMHU U 7 1 https://m.edsoo.ru/7f41c9
acTpOopU3UKH 7c
Hroro no pazpeny 7

Pasznen 6. OBOBLIAIOIIEE TIOBTOPEHUE

OGoGmaromee bu6mmorexa [{OK
6.1 4 https://m.edsoo.ru/7f41c9
IIOBTOPEHUE
ic
Hroro no pazaeny 4
PesepBHOE Bpems 3
OBIIEE
KOJIMYECTBO
4 7
YACOB I10 o8
ITPOIT'PAMME
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