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PaGouas nporpamma yuebnoit aucuuriuasl [1]1.03. Ousuka
pa3paboTaHa Ha OCHOBE:

1. [TpumepHoOit mporpaMmbl 00111€00pa30BaTEIIbHON YUeOHON AUCITUIUTHHBI «Du3nKay st
npo(ecCHOHATLHBIX 00Pa30BaTEIbHBIX OPTaHU3AIHIA

PexomennoBano denepanbHbIM TOCYIAPCTBCHHBIM aBTOHOMHBIM YupexacHueM «DenepanbHblii
WHCTUTYT pa3Butus oopazoBanus» (OPI'AY «OHPOy») B kadyecTBe MpUMEPHOW MPOTrpamMMBbI JIJIst
peanM3aniui OCHOBHOW mpodeccuoHaNbHON oOpa3oBatenbHOil mporpammbel CIIO Ha 0Gasze
OCHOBHOTO 00111eT0 00pa30BaHus C MOJIYYEHHEM CPEIHEro 00IIero oopa3oBaHusl.

[TpoTokoa Ne 3 ot 21 utonsa 2015 r. Peructpauronnsiii Homep perieHsuu 384 ot 23 urons 2015 r.
OI'AY «DUPO»

2. IlpumepHO OCHOBHOW 00pa30BaTEeILHON MPOTrPaMMBbI CpEHEro 001Iero 00pa3oBaHus
(omoOpeHa pemeHueM QeepaibHOTO Y4eOHOTO METOIUIECKOT0 00 BEAMHECHHUS 10 00IIeMY
obOpazoBanuto, TpoTokoa oT 28.06.2016 Ne 2/16-3);

3. [Ipuxa3za MunucrepcTBa o0pa3oBanus u Hayku PD ot 29 urons 2017 r. Ne 613 “O BHecenuun
U3MEHEeHHH B (eiepaIbHbIi rocy1apCTBEHHBIN 00pa30BaTeIbHbBIN CTAaHAAPT CPEIHETO O0IIEeTOo
o0Opa3oBaHus, yTBEPKICHHBIN TprukazoM MuHUCTepcTBa 00pa3oBaHus U Hayku Poccuiickoit
Oenepannn ot 17 masg 2012 1. Ne 4137;

4. YyeOHoro miana no cnenuanbHocT 23.02.07 TexHuueckoe 00cayKUBaHUE U PEMOHT
JIBUTATEIIel, CUCTEM U arperatoB aBToMoouieit ot «23» anpens 2020r., npukas Ne 114-o1

5. B cootBercTBUM ¢ DenepanbHbIM ITOCYIapCTBEHHBIM 00pa30BaTeIbHBIM CTaHAAPTOM
cpenHero npodeccuoHaabHOro 06pazoBanus no crernuanbHocT 23.02.07 TexHuueckoe
00cCIy>KUBaHUE M PEMOHT JBUTATEJEeH, CUCTEM U arperaroB aBTOMOOMIIEH, YTBEPKACHHOTO
[Tpuka3om Munuctepcra oOpa3oBanus 1 Hayku PO Ne 1568 ot «9» nexabps 2016r.,
(peructpamronssiii Ne 44946 ot «26» nexadbps 2016 1.)

ABTop nporpammsl: Mcaes Binagumup BukropoBuy, nmpenogaBareins
®damunus N.0., 10KHOCTD, TOATUCH

Pabouas mporpamma paccMOTpeHa Ha 3aCeIaHuU MPEIMETHO-IIUKIOBON

KOMHCCUH 00111€00pa30BaTeIbHBIX JUCIUIUINH

ITporoxon 3aceqanust Ne 1 ot «31 » aBrycra 2020 1.

[Ipencenarens mpeaAMETHO-IIMKIOBOM KOMHCCHH 00IIe00pa30BaTeIbHbBIX TUCITUATIIINH

TuxonoBa Enena BuktopoBHa
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1. MACIIOPT PABOYEM TIPOT'PAMMBI YYEBHOM JUCIHHAITINHBI
dusuka

1.1. Ob6aacTh npuMeHeHHs padoyeil NPOrpaMmbl

Pabowas mporpamma  obmieoOpaszoBarenbHOM — yueObHoM — mucuurumanbel - [1/1.03.Dwusuka
npeHa3HaueHa Uil M3YYCHUs IUCHUILTMHBI MPH pealu3aluyd 00pa30oBaTeIbHON IMPOrpaMMbl
cpeaHero oOmiero o0pa3oBaHMA B Ipelelax OCBOCHUS OCHOBHOW MpoecCHOHATbHOU
obpazoBarenbHoii mporpammbl CITO (mamee — OIIOIT CIIO) nHa 6a3e OCHOBHOTO OOIIETO
00pa3oBaHUs MPH MOATOTOBKE CHEIMAIMCTOB CPETHETO 3BEHA.

B pabGouyro mnporpammy oOmieoOpazoBarenbHol yueOHOW muctumuimabl  [1/1.03  dusuka
BKIIIOUEHO COJIepKaHWe, HAIPaBICHHOE Ha (OPMHUPOBAHUE Y OOYYAIOMIMXCS KOMIICTCHIIUH,
HeoOXxoauMbIX sl kadectBeHHOro ocBoeHuss OIIOIT CIIO — mnporpaMMmbl TMOATOTOBKH
cnernuanucto cpenHero 3seHa (IITIICC3) Ha 6a3e ocHOBHOTO 001IeT0 00pa30BaHUS C TOTyICHUEM
cpemHero odmiero oopasoBaHus.

1.2. MecTo yueOHOW AUCHMILTUHBI B CTPYKTYpe OCHOBHOM MpodeccnoHanbHOi 00pa3oBaTeIbHON
MIPOrpaMMBI:

YyeOHast AUCUMILIMHA [T1.03 ®usuka Bxoaut B oOs3arenbHyro dYacte OIIOIT
obmeodpazoBarenbHbix auctuuimH OI'OC cpeanero obiero oopa3oBaHusl.

B yue6nom mnane OITOIT CITO (ITTIICC3) mecto 0bmieo0pa3oBaTeabHON YICOHON AUCIIATLTNHBI
[11.03 dusuka — B cocraBe 00II€00pa30BATENBHBIX YUEOHBIX JUCIMIUINH, (POPMHPYEMBIX H3
o0s3arenbHbIX npeaMmeTHbIX obnacteit ®I'OC cpennero obmiero oopazoBaHusl.

1.3. lenu u 3agaun y4eOHOM TUCIUTUIMHBI — TPeOOBaHUS K pe3yIbTaTaM OCBOSHUS NUCIUTUIHHBIL:

Conepkanre pabodeil mporpamMmbl 001IeoOpa3oBaTenbHOM yueOHoM mucuurummnabl [1/1.03.
®du3rKa HaMpaBJIEHO HA JOCTUKEHHE CIIEIYIONINX IIeNei

yray0seHne nHTepeca K M3YYeHHIO €CTECTBEHHO-HAYYHBIX AUCIMILINH;

* yMEHHE TMOoJydaTh HWHGOPMAIMI0 M3  Pa3IUYHBIX HCTOYHUKOB, aHAJIU3UPOBATh,
CHUCTEMAaTU3UPOBATH €€, JENATh BBIBOJIbI U MPOTHO3BI;

* cojneiicTBue (HPOPMUPOBAHUIO IETOCTHOW KAPTUHBI MHUpPA, YCBOCHUIO 3HAHUN 00 OCHOBHBIX
cdepax 4eToBeUeCKOl 1eITeTbHOCTH,

* popMHUpOBaHKE MOTHBAIIMH K OOIIECTBEHHO MOJIE3HON ACATEIHHOCTH, TTOBBIIICHUE CTPEMIICHUS
K CaMOBOCIIUTAHUIO, CAMOPEATN3alIUH, CAMOKOHTPOJIIO.

B pesynprare ocBoeHusi oOmieoOpazoBarenpHON yueOHOW aucuuriuHbl [1]1.03. ®dusuka
00yyaromuncs T0JKeH JIOCTUYb CIEAYIONUX Pe3yabTaToB:
v JUYHOCMHbBIX:
* YyBCTBO F'OP/IOCTU U YBaXEHHUS K UCTOPUU U TIOCTHKEHUAM OTEUECTBEHHOM (PU3NUECKOM
HayKH; (U3HUECKU IPaMOTHOE MOBEACHHE B MPO(ECCHOHATBLHON NEATEIbHOCTH U OBITY
npu oOpalieHny ¢ Npubopamu U yCTpoilcTBamy;



TOTOBHOCTb K MPOJIOJDKEHHIO 00pa30BaHMS M MOBBIIICHHUS KBATN(HUKAINU B N30paHHOM
npoEeCCUOHATBHON AEATENbHOCT W OOBEKTHBHOE OCO3HAHHE POIU  (PU3MYECKHX
KOMITETECHIMI B 3TOM;

YMEHHUE HCIOJb30BaTh JOCTHXKEHHSI COBPEMEHHOH (pu3nueckoll Hayku M (PU3MYECKHX
TEXHOJIOTUH /ISl TIOBBIIEHHSI COOCTBEHHOT'O MHTEIJIEKTYaJIbHOTO Pa3BUTHS B BEIOpaHHOMH
npodeccHoHABLHOM e TEIBHOCTH;

YMEHHE CaMOCTOSTEIBHO T00BIBaTh HOBBIE IS ce0s (PU3NUECKHE 3HAHUS, UCTIONB3YS IS
3TOTO JIOCTYIHBIE HCTOYHUKH WH(OPMAIIHH;

YMEHHE BBICTPauBaTh KOHCTPYKTHUBHBIC B3aMMOOTHOIICHHS B KOMAHJE IO PEIICHHIO
00ImKX 3a7a4;

YMEHHE YIPaBISATh CBOCH IO3HABATEIFHON AEATENBHOCTBIO, MPOBOANUTH CAMOOIICHKY
YPOBHSI COOCTBEHHOTO MHTEIUIEKTYaJIbHOTO Pa3BUTHUS;

NPUMCHEHHE TOJIyYCHHBIX 3HAHUH M YMCHUH B MPAKTUYECKOW AEATEIBHOCTH B PA3IUIHBIX
cdepax oOIIeCTBEHHON KU3HHU.

v

MemanpeomMentHbIX:

UCIOJIb30BAaHUE pPAa3JIMYHbIX BHJIOB I103HABATEIbHOW JEATENbHOCTU Ul PELICHUS

du3nyecKux 3a1a4, IPUMEHEHHE OCHOBHBIX METOJI0B IIO3HAHUsI (HA0JI0IeHNUS,

UCIIOJIb30BAaHUE OCHOBHBIX HMHTEJUIEKTYaJbHBIX OIEpalMid: ITOCTAHOBKM  3a/ayH,

dopMyIMpoBaHUS ~ TMIIOTE3, aHAIM3a W  CHUHTE3a, CpaBHEHUs, O000OLICHMS,

CUCTEMATH3allVM, BBIABICHUS IIPUYUHHO-CIEACTBEHHBIX CBA3CH, IIOMCKa aHaJOrOB,

(GopMyIMpOBaHUS BBIBOAOB JJSl M3YUYEHUS DPA3JIUYHBIX CTOPOH (PU3UYECKUX OOBEKTOB,

SBJICHUA W NPOLECCOB, C KOTOPHIMM BO3HHMKAET HEOOXOIMMOCTh CTaJKUBATbCS B

npodeccuoHanbHOM chepe;

YMEHHE F€HEpUPOBATh UIEH U ONPEIEIIATh CPEJICTBA, HEOOXOAUMBIE JIUIS UX Peau3aluu;

YMEHHE UCIOJIb30BaTh Pa3INYHbIE HCTOUYHUKH /IS TOJTy4eHUsl (pru3nuecKoil nHpopmanuu,

OLICHMBATh €€ JOCTOBEPHOCTh; YMEHUE aHAJIU3UPOBATh U MPEACTABIATh HH(OPMALINIO B

Pa3IUYHBIX BUJIAX;

yMEHHE MyOJUYHO MpPEJCTaBIATh pPe3yJIbTaThl COOCTBEHHOI'O WCCIIEOBAaHUS, BECTH

JMCKYCCHH, JTOCTYITHO M TapMOHHYHO codYeTas cojepikaHue U (popMbl MpeacTaBiIsieMoil

uHpOpMaINH;

npeomemmuuix:

c(hOpMUPOBAHHOCTH TIPEJICTABICHUM O POJH U MeCTe (PU3HKH B COBPEMEHHOMN Hay4YHOU

KapTUHE MHpa; MOHUMaHHe (U3MUECKON CYIIHOCTH HabmogaeMbix Bo BcenenHnoit

ABJIEHUH, ponu PU3MKK B (POpMHPOBAHUHM KPYyro3opa M (yHKIHMOHAIBLHONW IPaMOTHOCTH

YyeJioBeKa IS PellieHus] MPAaKTUUECKUX 3aj1ay;

BJIaJICHUE OCHOBOIOJATalOMMMU  (U3NUYECKUMHU  TOHATHUAMH, 3aKOHOMEPHOCTSIMH,
3aKOHAMH M TEOPHUSIMHU; YBEPEHHOE HCIOJb30BaHHE (PU3MUYECKOW TEPMUHOJIOTHH U

CUMBOJIUKH;

BJIaJICHUE OCHOBHBIMH METOJIaMH HAy4YHOTO TIO3HAHMS, HCMOJb3YyeMBbIMH B (pU3HKe:
HaOJI0/IEHUEM, OITUCAHUEM, U3MEPEHHEM, IKCIIEPUMEHTOM;

yMeHHsl oOpalaThiBaTh pe3yJbTaThl HW3MEpEHUil, OOHapyXUBaThb 3aBUCHMOCTb MEXIY

(bu3NYECKUMU BEIMUYMHAMU, OOBSICHATD MOJIyY€HHBIE PE3yJIbTAThl U JAENaTh BHIBOBL;

c(OpMHPOBAHHOCTh YMEHUS peliaTh PU3NYECKUE 3a/1a4H;

c(OPMHPOBAHHOCTh YMEHHsSI NPUMEHSATh MOJYYCHHbIE 3HAHHUS I OOBSCHEHUS
YCIOBUH MpOTEKaHUs (PU3UUECKUX SIBICHUH B MpHUpOJE, MpodeccuoHanbHol cdepe u

JUISL IPUHATHS IPAKTUYECKUX PEIIEHUIN B IOBCETHEBHOM KU3HU;



*  chOpMHPOBAHHOCTh COOCTBEHHOM MO3UIIMHU IO OTHOIICHHIO K (pr3nueckoi nH(popManuu,
[IOJIy4a€MOU U3 PA3HBIX UCTOYHUKOB.

B pesynbrate ocBOeHHS yueOHOH AMCHUIUIMHBI OOydarolmMiics JOJDKEH o00ianaTh OOIMMU
KOMITETECHIIMSMU:

OK 1. BeiOupath croco0Osl penieHus 3a1a4d npodecCHOHATBHON ASATEIHbHOCTH, TPUMEHUTEIHHO
K Pa3JIMYHBIM KOHTEKCTaM

OK 2. OcymiecTBisaTh TOWCK, aHAIW3 W HMHTEPIpETAndi0 WH(pOpMaIud, HEOOXOIUMOW JIs
BBITIOJIHEHUS 3a/1a4 PO ECCUOHATBHOMN IeATEIIEHOCTH.

OK 3. IInanupoBath 1 peaqn30BbIBaTh COOCTBEHHOE MPO(ECCHOHAIBHOE U IMYHOCTHOE Pa3BUTHE.
OK 04. PabGoraTe B KOJUIGKTHBE U KOMaHze, 3(p(peKTHUBHO B3aUMOJCHCTBOBATH C KOJUIETAMH,
PYKOBOJICTBOM, KJINEHTAMHU.

OK 05. OcyuiecTBiaTh YCTHYIO U IUCbMEHHYI0 KOMMYHHUKALMIO HA TOCYJapCTBEHHOM SI3bIKE C
y4eTOM 0COOEHHOCTEH COLUANBHOIO U KYJIbTYPHOTO KOHTEKCTA.

OK 06. IIposBisTh TpakJaHCKO-MATPUOTUYECKYIO MO3UIHUIO, JAEMOHCTPUPOBATh OCO3HAHHOE
IIOBEJICHUE Ha OCHOBE TPAJUIIMOHHBIX OOIIEUEIOBEUECKUX IEHHOCTEH.

OK 07. CopelicTBOBaTh COXpAaHEHUIO OKPY’KAIOLIEH Cpeabl, pecypcocOepexennto, 3P PeKTHBHO
JIeCTBOBATh B UPE3BbIUANHBIX CUTYALUIX.

OK 09. Ucnonp3oBaTh HHPOPMALMOHHBIE TEXHOJIOTHH B MPO(ECCHOHATLHON IEATEIIbHOCTH.

1.4. KotnyecTBo 4acoB Ha ocBOeHMe padoyeil NporpaMMsbl y4eOHOM THCHUIIIHHBI:
-O0BeM oOpa3zoBaTeabHON yueOHOM Harpy3ku oby4aromierocs 156 yacos.

2. CTPYKTYPA M COJAEPKAHWE YYEBHOM JUCHUILIAHBI
2.1. O0beM yueOHOH JMCOMIIIMHBI M BUABI Y4e0HOH padoThI

Bup yueOHoit padoThl KoanuectBo
4yacos

O0s3aTesIbHAsI Ay TUTOPHAs YUeOHAsi Harpy3Ka (Bcero) 156
B TOM YHCJIE!

TEOPETUUECKHUE 3aHATHS 127

[IPAKTUYECKUE 3aHATUS 28
KOHCYJIbTAIlUU 1
KOHTpOJIbHAas paboTa
Wrorosas arrecranus:
B hopMe IK3aMeHa — 2ceMecTp




2.3. TemaTnueckuii nJIaH u copep:kanue yyeOHou gucuumiannsl I1/1.03 ®dusuka

HaumenoBanue
pa3/iesioB M TeM

Coaep:xxanue y4yeOHOro marepuaja, JadopaTropHble padoThI

CaMOCTOSITe/IbHAsE padoTa 00y4alouuxcs

H TPAaKTH4YE€CKUC

3aHATHUSA,

Oo0LeMm
4acoB

YpoBeHb
OCBOEHH

BBenenne

Beenenne

[\®]
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Pa3zgenl Mexanuka
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1.1. Kunematuka.

Mexannueckoe IBMKEHUE

[IpsiMonuHEtHOE paBHOMEPHOE JABM)KEHUE

PaBHOnIEpeMEHHOE IPSMOIMHENHOE IBUKECHHE.

HepeMemeHHe IIpHU PaBHOIICPCMCHHOM HpﬂMOHHHeﬁHOM JBUKCHUU.

JIBr>keHue Tena, OpOIIEHHOTO MO YIJIOM K TOPU30HTY.

PaBHOMepHOC JABHXKCHHC 110 OKPYIKHOCTH.

Pemenne 3aJa4 110 TCMC «Kunematnka»

Pemenne 3aJa4 110 TCMC «Kunematnka»

—_ === = === oo

W W INNN (NN

1.2 3aKk0oHBI MEXaHUKU
HriioToHa.
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ITepBbiit 3ak0H HproTOHA.

Macca.

Bropoii 3akoH HerotoHa

Tpernii 3akoH HproTOHA

3aKOH BCEMUPHOTO TATOTEHHUSI.

Cuna TSDKECTH U Bec TeJa.

Cuna ynpyrocru.

Cwuita TpeHusl.

I[BI/I)KGHI/IC Tena mojd ASMCTBUEM HECKOIBKHUX CHIL.

JIBm>xeHue Tena moj ASHCTBUEM HECKOJIBKHUX CHII.

Pemenue 3aga4 no KHHEMATUKE

Pemenue 3aga4 no KHHEMATUKE

HccnegoBanne OBMIKEHMS Tela MO ASHCTBHUEM IMOCTOSHHOM CHIT

UccnenoBanne ABMKEHUS TeNa MO IeHCTBUEM ITOCTOSIHHOM CHII

[UNIIG VNI, (FUNIN UG (NN VNI U US U NN U, U JUSN U

LW W W[N]




1.3. 3aKkoHbI
COXpaHeHHSs B
MEXaHUKE.

12

Nmmynsc.

3akoH COXpaHCHHUA UMITYJIbCA.

PaGora cuibl.

MOoOIIHOCTE.

PaboTa CHIIBI TSOKECTH.

Pabota cuibl ynpyroctu.

Kunernueckas OHCPIusa

3aKOH COXpaHEHMsI MEXaHUYECKON YHEPIUU

CoxpaHeHHe MEXaHHYECKOM OHCPIHHU ITPU ABUXKCHHUH TCJIA 11O ﬂGﬁCTBHCM CHJI TSDKCCTH U YIIPYTI'OCTH

CoxpaHeHHe MEXaHHYEeCKOM OHCPI'MU IIpU ABMKCHUU TCJIA IO/ I[CﬁCTBPIGM CUJI TAXKCCTH M YHIPYT'OCTH

Pemenue 3amau mo teme «3aKOHBI COXPAHEHUSI B MEXaHUKE.

Pemenue 3amau mo treme 3aK0HBI COXpaHCHHA B MCXaHHUKEC

LW [W W N[NNI [N

1.4 PeaxssTuBHCTC-Kasl
MeXaHUKa

[ RN e e Y el el e e Y N e

PensaTuBuCcTCKas MEXaHUKa

—

PenstuBucTckass MEXaHUKAY

Paznen2. OcHOBBI MOJIEKYJ/ISIPHOM (PM3UKU U TePMOJANHAMM-KH

20

2.1. OcHOBBI
MOJICKYJISIPHO-
KHHETHYECKOH TeOpHH.
HpeanbHblii ras.

OCHOBHBIC TTOJI0KCHHUS MOHCKyanHO-KHHCTH‘IGCKOﬁ TCOpUHn

Makpo- 1 MUKPOCOCTOSIHHSI CUCTEMBL.

OcHOBHOE YpaBHEHHE MOJIEKYJISIPHO-KUHETHIECKON TEOPUH Ta30B.

Temnepatypa. TeMneparypHble LIKaJIbI.

YpaBHeHHe COCTOSIHHA UJCAJTBbHOT'O I'a3a.

H3onponeccel.

Pemenue 3aga4d Ha YPaBHCHUEC COCTOSIHUA UICAJTILHOT'O ra3a.

Pemenne 3agay Ha YPaBHCHHUEC COCTOSAHUA UACAJIBHOT'O rasa.

[UN VNI JUNIN USINY JUSIN U\ [N U
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2.2. OcHOBBI
TEPMOAUHAMHU-KH.

BuyTtpennss sueprus

Pabota ra3za npu pacumpeHuu

HepBoe 1 BTOPOC HaA4YaJI0 TCPMOANHAMHKHU.

[IpunIMn EHCTBUS TEIUIOBBIX MAIIWH.

N\ORL SN]SR | )

2.3. ArperatHblie
COCTOSIHHMS BellecTBA.

R == |—=|—=

das3kl BemecTna.

da3HbIe MPEBPAIICHHUS.

CaoiicTBa napos.

I/ISMepeHI/Ie OTHOCHUTEJIBbHOM BIAXKHOCTHU BO3yXa

CBoiicTBa KUIKOCTEMH.

CBoiicTBa KUIKOCTEMH.

—t |t | [ | [ —
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Kpucrannuueckue u amopgHble TBEpAbIE TENA.

CaoiicTBa TBEPBIX TEI

Pasnea 3. DuekTpoamHaMuka

40

3.1. DuekTpuyeckoe
noJie.

12

DNEeKTPUYECKHM 3apsij.

3akon Kynona

DNEKTpUUYECKOE MOJIE.

Hal'[pfl)KeHHOCTI) QJICKTPHUYCCKOTO IOJIA

Pabora cun QJICKTPOCTATUYCCKOI'O ITOJIA.

TloTenuuanin.

HpOBOI[HI/IKI/I B DJICKTPOCTAaTUYCCKOM IIOJIC.

I[I/IBHCKTpI/IKI/I B DJICKTPOCTATUYCCKOM IT0JIC.

DIJIEKTPOEMKOCTb.

Konnencaropsi.

Pemenne 3amad mo OJICKTPOCTATUKE

Pemenue 3ama4d mo QJICKTPOCTATUKE

W W I[NNI NN




3.2. 3aKk0oHbI
MOCTOSSHHOI'0 TOKA

[y
=

DIIEKTPUUYECKUH TOK.

3akon Oma mis ydactka nenu 6e3 31C.

Pemenne 3aJa4 Ha 3aKOH Oma JJIA y4aCTKa ICIIN.

Pemenne 3aaa4 Ha pacy€T COIIPOTUBJICHU.

HSy‘leHI/IC 3akoHa Oma JJIA y9acCTKa ICIIN

HSy‘leHI/IC 3akoHa Oma IJIg y9acCTKa LCIu

DNEeKTPOABUKYIIAs CUJIa UCTOUHHUKA TOKa.

3akon OMa ISt HOJTHOM IENH.

Pemenue 3amay Ha 3akoH OMa JijIsl 3aMKHYTOM IICTIH.

Pemenue 3a1a4 Ha 3akoH OMa Jis1 3aMKHYTOM LIETIH.

N3yuenne 3akoHa OMa /J1s HOJHOW Lienu

N3yuenune 3akona Oma J1s MOJTHOM LIEeTIH

Pa6ota QJICKTPHUUYCCKOI'O TOKA.

3akon Jlxxoyns—IJlena.

DO DN |W W [W W ININ[W W W[ W[

3.3. DuekTpuyec- KU
TOK B Pa3JIMYHbIX
cpeaax

[N [ S U U, FURIY PUNIY UNING NI JUSIN FURIN ORI DUNI RN U

DNEeKTPUYECKU TOK B MEeTalJIaX

DNEeKTPUUYECKUM TOK B JKUJIKOCTAX

DNEeKTPUYECKHUI TOK B raszax.

ONEKTPUUYECKU TOK B BAKYYMeE

DIEKTPUYECKHUI TOK B MOJYNPOBOJHUKAX

P-n nepexon

[NSRL SN} SR \SRE\SREV]

3.4. MarauTHoe moJie

BeKTOp WHAYKIWHA MarHuTHOI'O ITOJIA.

3akoH AMriepa

JlelicTBME MarHUTHOTO IOJIS HA JBHXKYILUICS 3apsi.

Cuna Jlopena.

el el e il Ve e e el e

NN
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3.5. 4
DJIeKTPOMATHUTHAS
HHAYKIHS.
DJIEKTPOMArHuTHAsI MHIYKIIHS. 1 2
BuxpeBoe 2JIeKTprUuecKoe ToJie. 2
CamouHayKius. 1 2
DHeprus MarHuTHOT'O TOJIS. 2
Pazgen 4. Kojie0anus 1 BOJIHBI. 14
4.1. Mexannveckue 4
KoJIe0aHus
MexaHuueckue Kojieoanus. 1 2
CB00OO/IHBIC U BBIHYKICHHbIE MEXaHUUECKUE KOTEeOaHMs. 1 2
Onpenenenue nepuoja KojaeOaHuii HUTSHOTO MasiTHUKA. 1 3
Omnpenenenue nepuoja KoineOaHUH HUTSHOTO MasiTHUKA 1 3
4.2. Yupyrue BoJIHBI. 2
Yrpyrue BOJIHBI 1 2
3ByK 1 2
4.3. duekTpomar- 4
HHUTHBbIE KOJIeOaHMS.
KonebarenbHblil KOHTYD 1 2
CB00OOIHBIE AIEKTPOMArHUTHBIE U BBIHYK/ICHHBIE IEKTPOMAarHuTHbIE KojeOaHus 1 2
IIepeMeHHBIN TOK. 1 2
Tpancdopmaropsl. 1 2
4.4. 4
JIEKTPOMArHUTHBIE
BOJIHBI.
DJIEKTPOMAarHuTHOE TOJIE. 1 2
ONEKTPOMarHUTHHIE BOJIHBI 1 2
[IpyHIMIIBI paOCBSI3U U TEIEBUACHHUS. 1 2
[TpuHIMIIBI PAANOCBA3U U TEIECBUACHUS. 1 2
Pazgen S. Onruka 22
5.1. Ilpupona cBera 6
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CBerT Kak OJICKTPOMAIrHMTHAA BOJIHA.

3aKOH OTpa)KEHMs CBETA. 3epKaJia.

JIMH3EL.

dopmyJia TOHKOHN JIMH3BI.

Onpenenenne (OKYCHOTO PACCTOSHUS COOMPAIOIIEH JIMH3BI

Onpenenenre (HOKyCHOTO PacCTOSIHUS COOMPArOIIEH JIMH3bI

W[ W N[NNI (N

5.2. BoiHoBbIE
CBOJICTBA CBeTA.

A== ===

WnTtepdepennus creta

Judpaxius ceera.

Honﬂpmaum{ CBCTa

Jucnepcus ceera.

Buael ciektpos

[ITkana 371€KTPOMarHUTHBIX BOJIH

[\SRL ORI SN]SR \SR) V]

5.3 ®usuka aToma

Crtpoenue atoma

Mopens aroma Boaopoia

duzuka aroma

duzuka aroma

[NSRE ORI O] )

5.4. KpantoBasi ONTHKA

doTord ekt

[Tpumenenue potorddexra

[Toctyiatel bopa.

KBanToBbIe cBOIiCTBa CBETA

Jlazepspr

[IpuMeHeHue 1a3epoB

el L Ll Ll Ll L £ Y el Ll Ll L . "V Ll L Ll el

[NSRL ORI SN]SR\ RES]

Pa3zpnen 6. Pusuka aTOMHOIO s/Apa

™
<

6.1. ®u3zuka aTOMHOI 0
sipa

[y
[=))

MerTo/ibl perucTpanuy 4acTUIl BEICOKOH SHEPTHUH.

EcrecTtBeHHas pPaanOaKTUBHOCTD. HpaBI/IJ'Ia CMCIICHUA

—_ | —

\S)

[Tepuon monypacnana
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3akoH PaaruO0aKTHBHOI'O pacliaaa

OTKpbITHE IPOTOHA U HEUTPOHA.

CtpoeHue aTOMHOTO sifipa.

Hedext macc

3Hepr1/1;1 CBsA3H ATOMHBLIX SAJICP.

I/ICKYCCTBGHHaH PaAnO0aKTHBHOCTDb

S nepHblie peakunun

HGHGHI/IC TAXKCIIBIX AOCP.

SnepHast sHEpreTuka.

CuHTE3 JIeTKNX AACp.

TepmosiiepHbIe peakiuu

HOJIy‘-IeHI/IC PAAOAKTUBHBIX U30TOIOB U UX IIPUMCHCHHUC.

buonornueckoe HeﬁCTBHC paaruOaKTUBHBIX I/ISJ'Iy‘leHI/Iﬁ

[NSRI SN ORI \ORESREORY ORI ORI ORI S REONLOR] )

6.2 DiiemeHTap-HbIE
YacTHUBI.

QI e N N e S N e e e S S

3J'IGM€HTapHI>Ie HJaCTHUIIbI U aHTUYAaCTHUIIbI.

CDYH,I[aMeHTaJ'IBHBIC B3aUMOJCHCTBHUSI

Knaccudukanms sneMeHTapHbIX YaCTHI]

KBapku

[Ea (U U (U

Pasnen 7. CoBpemenHast

(pusnyeckas KapTHHA MUPA.

CoBpemenHas ¢u3nyeckas KapTHHA MUpa.

CoBpemeHHas pu3nueckasi KapTuHa MUPA.

— [ [N | = | bt | |

IK3aMeH
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3. YCJIOBUS PEAJIM3ALIMUA YYEBHON JUCIHUIIJIUHBI

3.1. TpeOoBaHMs K MUHUMAJILHOMY MaTepUaIbHO-TEXHUUECKOMY 00ecreYeHHuIo

OcBoeHue porpaMMbl HHTETpUPOBaHHOM yueOHoM nucturiuabl [1]1.03. dusuka npeamnonaraet
Haymuue B [ BIIOY MO «DnekTpocTaabCKuid KOJIISIK», PeaTu3yIoneM 00pa30BaTeIbHYO
nporpamMmy cpeaHero oomero oopasoBanus B npeaenax ocsoeHuss OITOIT CITO na 6aze
OCHOBHOTO 00111eT0 00pa3oBaHusi, y4eOHOTO KaOMHETa, B KOTOPOM MMEETCSI BO3MOXKHOCTh
obecrieunTh CBOOOIHBIN AOCTYI B IHTEpHET BO BpeMs y4eOHOTr0 3aHATHS U NIEPHOJ] BHEYUeOHOI
JeSITeILHOCTH 00YYarOIIUXCsl.

[Tomemenue kabuHeTa yIOBIETBOPsieT TpeOoBaHUAM CaHUTAPHO-IHIEMUOIOTUYECKUX MTPABUIT
u HopMmaTtuBOB (CanlluH 2.4.2 Ne 178-02) u ocHaIIIEHO TUITOBBIM 000PYI0OBaHUEM, B TOM YHCIIE
CHEIHAIM3UPOBAHHON yUeOHOU MEOEIbIO U CPEICTBAMU O0YUEHUS, TOCTATOYHBIMH JIJIs
BBITNIOJTHEHUS TPEOOBAaHUH K YPOBHIO OJITOTOBKU O0YYaOIIUXCSL.

B kabuHete nMeeTcss MyJIbTUMEIMIHOE 000PYI0BaHUE, TOCPEICTBOM KOTOPOTO YIaCTHHKH
00pa30oBaTeNLHOrO Mpoliecca MOIYT IPOCMATPUBATh BU3YallbHYIO HH(OPMAIINIO, CO31aBaATh
IIPE3EHTALlNN, BUIEOMATEPUAIIbI, UHBIE JOKYMEHTHI.

B cocTaB y4eOHO-METOAMUECKOTO ¥ MaTePHATLHO-TEXHIUYECKOT0 o0ecrieueHus paboyeii
porpaMMel 0611e00pa3zoBaTeIbHON YU4eOHOM NUCHUTUTHHBI « BHOJIOTHS BXOIAT:

* MHOTO()YHKIIMOHAIBHBIA KOMIIEKC IpenojaBaTess;

* HarJIsIIHbIE T0COOUS (KOMILIEKThI Y4eOHBIX TaOJIuI], [JIAKaTOB U Jp.);

* HH(OPMAIIMOHHO-KOMMYHHKALIMOHHBIE CPEJCTBA;

* KOMILJIEKT TEXHUYECKOM JOKYMEHTAIlMH, B TOM YHCJIE M1aclopTa Ha CpeAcTBa 00yUeHMUs,
MHCTPYKIIMHU 10 X MCIIOJIb30BAaHUIO U TEXHUKE 0€30MacHOCTH;

* OuOMoTEeUHbIN (HOH/I.

B 6uGmuoteunsiit poHA BXOAAT yueOHUKH, 00€CTIeUMBAOIINE OCBOEHIE HHTETPUPOBAHHON
yuebHoi quctuminHel [1/1.03. ®usnka, peKoMEeH/10BaHHBIE WK JTOMYLICHHbIE [
UCIIOJIb30BaHUS B IPO(ecCHOHANBHBIX 00pa30BaTeIbHBIX OPraHU3ALUIX, PEATU3YIOIINUX
00pa3oBaTeNbHYI0 MPOrpaMMy CpeIHero odriero oopazoBanus B mpeaenax ocsoenus OITOIT
CIIO Ha 6a3e 0OCHOBHOTO 00I1IIEro 00pa3oBaHMUsL.

bubnuoreunslit poHI JOMOTHEH SHUMKIIONEANSIMH, CIPABOYHUKAMHU, HAYYHOU U HAyYHO-
MONYJIAPHOM JINTEPATypOM U T. II.

B nmporecce ocBoenust pabodeii mporpaMMbl 00111e00pa3oBaTeIbHON yIeOHOH UCIIUTUTMHBI
«Du3uKay CTyIeHTHI UMEIOT BO3MOXKHOCTH JIOCTYIIA K JIEKTPOHHBIM YUYEOHBIM MaTepraiaM o
¢buznKe, UMEIOLUMCS B CBOOOIHOM J0CTYyIE B ceTh VHTEepHET (3/1IEKTPOHHBIM KHUTAM,
MPAKTUKyMaM, TECTaM U Jp.), callTaM TOCYJapCTBEHHBIX, MyHHUIIUIIATHLHBIX OPTaHOB BIACTH.



3.2. UudopmanuonHoe odecriedeHue 00ydeHust

[lepeueHs pekoMeHIyeMbIX yueOHbIX U3AaHuill, THTepHeT-pecypcoB, TOMOIHUTENBHOM

JIUTEPATYPHI:
OcHoBHas
Ne HauMeHoBaHHne ABTOp N3paTeabCcTBO U Ioj
n/n M3IAHUA
1 «Duznka» Y4eOHUK A7 CTYICHTOB @upcos A.B. M: Usnarensckuit

yupexRaeHu cpea. mpod. odpaszoBanus, M:
W3narenbckuil neHTp «Akagemusy, 2017

HEHTP «AKaIeMUs»,
2017

TEXHHYECKOTO TPOPHUIIS: SICKTPOHHBIN
y4e0.-MeTO/1. KOMIUIEKC st
00pa30BaTeNIbHbIX YUPEKIEHUN cpell. npod.
oOpa3oBanus. M: U3narenbckuit eHTP
«Axanemusy, 2017

2 «®Duszuka s npodeccuii u Tpodumona T. U. M: U3 naTenbekuii
CHEIMAIBHOCTEN TEXHUYECKOI'O U ®upcos A.B. LHEHTP «AKaJIeMHUs»,
€CTECTBEHHO-HAYYHOTO TIPODUICH. 2017
COopnuk 3amau» M: U3narenbckuii IEHTP
«Axanemus», 2017

JlomoJHUTEILHASA

Ne HaumenoBanue ABTOp N3paTeabLCcTBO U Ioj

n/n H3JIaHuA

1 ®duzuka i npodeccuii U cnenuanbHocteld | [mutpuena B.O. M., U3parensckui
TEXHUYECKOTO MpOoduIst: y4eOHUK TSI LHEHTP «AKaJIeMUs»
00pa3oBaTeNbHBIX YUPEKICHUN cpel. mpod. 2016.
obpazoBanus. M: M3nareiabCkuii EHTP
«Axanemusy», 2017

2 ®dusuka 11 npodeccuid U cnenuanbHocTel | [Imutpuesa B.D. M., U3narenbckuit

HEHTP «AKaJIeMUs»
2016

HurepHer — pecypcebl
1.https://infourok.ru/go.html?href=http%3A%2F%2Fkvant.mccme.ru - "KBant": HayyHO-

MOMYJISIPHBIN PU3UKO-MaTeMaTHYECKHIl KypHa
2.https://infourok.ru/go.html?href=http%3 A%2F%2Fwww.fizika.ru - ®usuka.py: cailT amus

npernojiaBaTenei n yyamuxcs
3. https://infourok.ru/go.html?href=http%3 A %2F%2Fnuclphys.sinp.msu.ru - Snepuas ¢pusnka B

WNurepuere
4 .https://infourok.ru/go.html?href=http%3 A %2F%2Fiso.pippkro.ru%2Fdbfiles%2Fsites%2F geo

m_optic%2F - 'eomeTpuyeckas onTuka
5.https://infourok.ru/go.html?href=http%3 A%2F%2Ftizzzika.narod.ru - 3agauu no ¢pusuke c

peLIeHUSIMHU
6.https://infourok.ru/go.html?href=http%3A%2F%2Felkin52.narod.ru - 3anumaTenpHas puznka

B BOIIPOCaX U OTBETAX
7.https://infourok.ru/go.html?href=http%3A%2F%2Fphysics.nad.ru - ®u3uka B aHUMaIH

8.http://physics03.narod.ru - ®usnka BOKpyr Hac

9.http://www.abitura.com - ®usuka ans abutryprueHTa

10.http://class-fizika.narod.ru/vu7.htm - Knaccuas ¢pusuka mist 10003HaTETbHBIX
1 1.http://www.all-fizika.com/article/index.php?id_article=110 - BuptyanbHbie 1abopatopHbie

paboThI 10 pusmKe
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https://infourok.ru/go.html?href=http%3A%2F%2Fkvant.mccme.ru
https://infourok.ru/go.html?href=http%3A%2F%2Fwww.fizika.ru
https://infourok.ru/go.html?href=http%3A%2F%2Fnuclphys.sinp.msu.ru
https://infourok.ru/go.html?href=http%3A%2F%2Fiso.pippkro.ru%2Fdbfiles%2Fsites%2Fgeom_optic%2F
https://infourok.ru/go.html?href=http%3A%2F%2Fiso.pippkro.ru%2Fdbfiles%2Fsites%2Fgeom_optic%2F
https://infourok.ru/go.html?href=http%3A%2F%2Ffizzzika.narod.ru
https://infourok.ru/go.html?href=http%3A%2F%2Felkin52.narod.ru
https://infourok.ru/go.html?href=http%3A%2F%2Fphysics.nad.ru
https://infourok.ru/go.html?href=http%3A%2F%2Fphysics03.narod.ru
https://infourok.ru/go.html?href=http%3A%2F%2Fwww.abitura.com
https://infourok.ru/go.html?href=http%3A%2F%2Fclass-fizika.narod.ru%2Fvu7.htm
https://infourok.ru/go.html?href=http%3A%2F%2Fwww.all-fizika.com%2Farticle%2Findex.php%3Fid_article%3D110

4. KOHTPOJIb U OLIEHKA PE3YJbTATOB OCBOEHUS YYEBHOM

JUCHUATIIMHBI

KoHTpomb 1 o11eHKa pe3ysIbTaTOB OCBOCHHS yUe€OHOM TUCIUIIMHBI OCYIIECTBIISIETCS
IIpenoaaBareieM B IIPOLEcCce MIPOBEIEHUS ONIPOCa 3HAHUN CTYJEHTOB B XOJ€ NPOBEICHUS

KOMOMHHMPOBAHHBIX YPOKOB.

Pe3ysabTarsl 00yyeHusi (0CBOEHHbIE
YMEHHUS$1, YCBOEHHbIE 3HAHUS)

@®opMbI U MeTO/IbI KOHTPOJISA M OLIEeHKH
pe3yJabTATOB 00y4eHHs

YmMmenuns:

1. Xapakrepu3oBaTh OCHOBHbIE
MPUPOJIHBIC U TEXHUYECKUE OOBEKTHI,
BBLACIIAA UX CYIICCTBCHHBIC
MIPHU3HAKH, 3aKOHOMEPHOCTH
pa3BUTHSL.

VYcTHBIN (MMCbMEHHBIN) OIIPOC MHAMBU Ty aJIbHBIN
(dponTanbHeIi). OlIEHKa OCBOCHHBIX YMEHHH B XOJI€
BBITOJIHEHUS UH/MBHTY aJIbHBIX 33JaHUN.

2. BmageTs 0CHOBOIIOIArafO MMM
(U3HYECKUMU TTOHATUSIMU,
3aKOHOMEPHOCTSIMHU,

3aKOHAMU U TCOPHUSAMH;
YBEPEHHOE UCIOJIb30BaHUE
(bU3HUYECKOI TEPMUHOJIOTUH H
CHMBOJIUKH

Texkymuii onpoc yCTHBIN (MMHUCbMEHHBIH )
WH/IMBUYaIbHBINA ((pOHTATIBHBIN) / aHATIN3
pe3yNbTaToB Orpoca npemnoaasareieM. KontpoiabHas
paboTa / aHanM3 MperoaaBaTesieM BHITOTHEHHBIX
KOHTPOJIbHBIX paboT. TecTupoBanue /caMOKOHTPOJIb U
camoorlieHka odydaromuxcs. [Ipaktudeckas padora /
aHaAJIU3 Pe3yJIbTaTOB BBIMOJIHEHUS MTPAKTHIECKON
paboTsl penogaBareneM. OneHKa 0CBOEHHBIX
YMEHHH B X0J1€ BHIMIOJIHEHHUS 3a1aHU{ TIPOOIEMHOTO
Xapakrepa

3. Bnamers OCHOBHBIMH METOAMU
Haquoro I1I03HaHuA,
UCIOJIb3YEMBIMU B (DPU3HKeE:
HaOJII0JICHUEM, OIICAHUEM,
HM3MEpEHUEM, SKCIIEPUMEHTOM

3amuTa U nMpe3eHTalus BHEAy IMTOPHBIX
CaMOCTOSITEIILHBIX Pa0OT /aHaIN3 CaMOCTOSITEIILHOM
paboThI 0OYYAIOIIMXCS MPETIOAaBaATENIEM;
[IpakTuueckas paboTa / aHaIU3 MpenogaBaTeIeM
pE3yJIbTATOB BBITIOJHEHHUS IIPAKTUIECKOM pabOThI

4. Ymerb oOpaOaTeiBaTh pe3yJbTaThl
U3MepeHuil, 00Hapy>KUBaTh
3aBHCUMOCTh MEXAY (PU3NISCKUMHU
BEIMYMHAMU, OOBSICHATH
MOJTyYeHHBIE PpE3yJbTaThl M JIENIaTh
BBIBO/Ib;

[TpakTrueckast paboTa / aHaIU3 IpenoaaBaTeaeM
Pe3yJIbTATOB BBHIOJIHEHUS MPAKTUUYECKOI paboThI

5.¥YMeTh pemath Gpu3ndeckue 3a1aun

[TpakTrueckast paboTa / aHaIU3 IpenoaaBaTeaeM
Pe3yJIbTATOB BHIIOJIHEHHUS MPAKTUUECKOI paboThl

6.YMeTb MNPUMEHATh MOJYyYECHHbIE
3HAHUS 11 OOBSICHEHUSI  YCIIOBUH
MpoTeKaHus (PU3NYECKHUX SBICHUN B
npupojie, nmpodeccuoHanbHOl chepe
U s TPUHATAA — [PaKTUYECKHX
pELIECHH B TOBCETHEBHOM KU3HU;

Texymuii onmpoc yCTHBIN (MMMCbMEHHBIH )
MHAUBUAYAIbHbIN (PpOHTAIBHBIN) / aHATIN3
pe3yJIbTAaTOB OIpoca npemnojaasareneM. KoHTponbHas
paboTa / aHaIu3 MpernoaaBaTeNIeM BBITOTHEHHBIX
KOHTPOJIbHBIX paboT. TecTupoBaHue /CaMOKOHTPOJIb U
camooneHka oOydatomuxcs. [Ipaktuueckas padora /
AQHAJIN3 PE3yJIbTATOB BBIOJIHEHUS IPAKTHUYECKON
paboTsl mpenogasaTeneM. OlieHKa 0CBOEHHBIX
YMEHHUH B X0J1€ BBIIIOJIHEHUS 3aJJaHuii TIPOOIEMHOTO
XapakTepa

3HATh:

1. poap U MecTo (U3MKU B
dbopmupoBaHUU COBPEMEHHOU
Hay4YHOW KapTUHBI MUpPaA, B Pa3BUTUU
COBPEMEHHOM TEXHUKU u

VYCTHBINM KOHTPOJTb (MHAUBUAYAIBHBIN U
(bpoHTAIBbHBII).

BrInonnHeHne TECTOBBIX 3aJaHU.
Coznianue npes3eHTanuil.
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TEXHOJIOT U, B
IeSITEIILHOCTH JIIOACH;

MIPaKTUYECKOU

BrimonHenue u 3aluTa NCCICA0BATCIIbCKUX
MIPOCKTOB.

2. B3aUMOCBSI3b MEXAYy (U3UKOH U
JIPYTHUMHU €CTECTBCHHBIMU HAyKaMu;

Y CTHBIN KOHTPOJIb (MHAMBUAYATBHBIN 1
(bpOHTATIBHBIH).

BrlinonHeHne TeCTOBbIX 3aJaHU.

Cozpnanue npe3eHTaum.

3ammura pedepaTos.

Brinonnenue u 3ammra ucciae0BaTeIbCKUX

IIPOEKTOB.
3. CHCTEMHYIO  CBSI3b  MEXJYy | YCTHBIN KOHTPOJIb (MHANBUIYAJIbHBIN U
OCHOBOIOJIaratoIuMu Hay4YHBIMH | (PpOHTANIBHBIN).
MOHATUSIMU: TIPOCTPAHCTBO, BpeMs, | Co3naHue Npe3eHTalui.
MaTepHus (BewecTno, noje), | BeimonHenue u 3amura uccieq0BaTeIbCKUX
JIBUYKEHUE, CUJIA, SHEPTHs; IIPOEKTOB.

VY CTHBIN KOHTPOJIb (MHAUBUIAYAIBHBIA U
4.1e0CTHOCTh (PU3NYECKON TeOpHH, | (POHTAIBHBIN).

paznuyaTh IPaHMLIbI ee
MPUMEHUMOCTH M MECTO B psay
Ipyrux GU3NYECKUX TEOpUit;

BrinonHeHue TeCTOBBIX SaHaHHﬁ.

5. IIPUEMBI IIOCTPOEHUS
TEOPETUYECKUX  JI0Ka3aTesIbCTB, a
TaK¥Xe IIPOrHO3UPOBAHUS
ocoOeHHOCTeH IPOTEKaHUs

(bu3NYIeCKUX SBICHUH U IIPOIIECCOB HA
OCHOBE IIOJIyYEHHBIX TECOPETUYECKUX

[ToaroroBka cooOmIEeHUH.

[Touck nadpopmanuu B IHTEpHETE.
Cozpnanue npe3eHTaIu.
KonTponbnas pabota

BEIBOJIOB M JIOKA3aTEIbCTB;

Pe3yabTaThl (OCBOEHHBIE
o01mme KOMIeTeHMH)

OcHoBHbBIE OKA3aTeIN
OLIEHKH pe3yJbTaTa

(I)OpM])I U METObI
KOHTPOJISA M OCHKHA

OK.01 Bsi6upats criocoOsl
pereHus 3a1a9
npodeccnoHanbHOM
NesITeTbHOCTH,
MPUMEHUTETHHO K
pa3IMYHBIM KOHTEKCTaM

[TpaBUIBHO 1 0OOCHOBAHHO
BbIOMpATh CIIOCOOBI peIIeHus
3aj1a4 NpoQecCuOHANTBHOM
JIeSITeJIbHOCTH,
MPUMEHUTEIBHO K
pa3IMYHBIM KOHTEKCTAM.

WNurepnperanus
pe3yIbTaTOB HAOJIOICHUIA
3a 1eATeIbHOCTBIO
o0yuarolerocs B mporecce
OCBOEHUS 00pa3oBaTeIbHON
IPOrPaMMBbI

OK.02 OcyuecTBisTh
TIOWCK, aHAJIN3 U
UHTEPIpPETALHIO
uH(popmManuu,

YMeTh npaBUIbHO UCKATh U
HCIOJIB30BaTh MH(OpMaIuio,
HEOOXOIUMOM IS
BBITIOJTHCHMS 3,124

WNurepnperanus
pe3yIbTaTOB HAOJIOICHUIA
3a 1eATeIbHOCTBIO
00yyJaromerocs B mporecce

HEOO0X0AUMOM 15 npodeccuoHaIbHON OCBOCHHSI 00pa30BaTEIbHOM
BBITIOJTHEHUS 3a/1a4 JeSITeTbHOCTH IPOTPaMMBI
npodeccnoHanbHOMI

JESTeITbHOCTH

OK.03 IInanupoBath 1 YMeTh IUTaHUpOBaTh U WNurepnperanus
peann30BBIBATH peann30BBIBATh COOCTBEHHOE | pPE3yJIbTaTOB HAOIIOICHUN
COOCTBEHHOE npodeccuoHanbHOe U 3a NeSTeNbHOCTHIO

npodeccuoHanbHOE U
JMYHOCTHOE Pa3BUTHE

JIMYHOCTHOC PAa3BUTHC

00yyJaromerocs B mporecce
OCBOCHMSI 00pa30BaTEIbHOM
IPOTPaMMBI

OK.04 PaGorarts B
KOJIJIEKTUBE M KOMaH/IE,

beckondnuktHOE 001IEHHE C
PYKOBOJICTBOM, KOJUICTaMHU H

WNurepnperanus
pe3yIbTAaTOB HAOJIIOICHUIA
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3¢pPEeKTUBHO
B3aMOJICHCTBOBATE C
KOJJICTaMH,
PYKOBOJICTBOM,
KIIMCHTaAaMHU

KIIMCHTaMH B ITPOLCCCC
pod. AeSITEIIBHOCTH

3a ACATCIbHOCTHIO
o0yuJaromerocs B mporecce
OCBOEHUSI 00pa30BaTeIbHON
IIPOrPaMMBbI

OK.05 OcyiiecTBasiTh
YCTHYIO ¥ MTUCbMEHHYIO
KOMMYHHKAITUIO Ha
roCyJJapCTBEHHOM SI3BIKE C
y4eToM 0COOCHHOCTEH
COLIMAILHOT'O U
KYJbTYPHOT'O KOHTEKCTA

YMeTh rpaMOTHO
OCYILECTBIISITh
KOMMYHHKAIIHUIO C
PYKOBOJICTBOM, KOJIJIETAMH U

KIIMEHTaMH B rpoliiecce npod.

JACATCIIBHOCTH.

Nutepnperanus
pe3yJIbTaTOB HAOIIOICHHIA
3a JIeATEIbHOCTHIO
00y4aroIerocst B mporecce
OCBOCHHSI 00pa30BaTEIbHOM
IPOTrpamMMBbI

OK.06 ITposiBnsaTh
rpa’kaaHCKO-
MaTPUOTHIECKYIO
MO3HIHIO,
JIeMOHCTPHPOBATH
OCO3HaHHOE ITOBEJICHUE Ha
OCHOBE TPaJUIIMOHHBIX

IIposiBiATE TrpaXkaaHCKO-
MaTPUOTHYECKYIO MTO3UIHIO,
JIEMOHCTPUPOBATh
OCO3HAaHHOE MOBEJICHHE B
nporecce mpod.
JESITEIIbHOCTH.

WNurepnperanus
pe3yJIbTaTOB HAOIIOCHHIA
3a eSTeNIbHOCThIO
oOyudarorierocst B mporecce
OCBOEHUS 00pa3oBaTeIbHON
MPOrPaMMBbI

00IIeUeT0BEYECKUX

LICHHOCTEN

OK.07 CopeiicTBOBaTH 3HaTh HOPMBI OXPaHbI WNutepnperanus
COXPaHEHUIO OKpPY’KaIOIlEeH cpelbl B pe3yJIbTaToOB HAOIIOCHUM
OKpYKaroIlen cpeibl, nporecce npod. 3a IeSITeNIbHOCTHIO
pecypcocOepexeHuIo, JIeSITEIIbBHOCTH oOyuarolerocst B mpouecce

3¢ PeKTUBHO AEHCTBOBATH
B UPE3BBIYANHBIX

OCBOCHMSI 00pa30BaTEIIbHOM
IIPOrpPaMMbI

CUTYalUIX
OK.9 Ucnonb3oBathb YMeTh UCoIb30BaTh WuTepnperanyst pe3yinbTaToB
MH(pOPMalMOHHbIE UH(pOpPMalOHHbIE HaOmroeHuit 3a

TEXHOJIOTUH B TEXHOJIOTUH B JeSITETTHHOCTHIO
npodeccuoHaIbHON npodeccuoHaIbHON o0yyatromierocs B mporecce
JeSTeTbHOCTH JEATeIbHOCTH OCBOEHUS 00pa30BaTEIbHON

IpPOTrpamMMBbl

OK.10 ITonmb3oBaThCs
npodeccnoHanbHOM
JTOKyYMEHTaluen Ha
roCy/apCTBEHHOM U
WHOCTPAHHOM SI3BIKE

I'pamoTHOE HcnONIB30BaHNE
npodeccnoHanbHOM
AOKYMCHTAllMU Ha
roCyJapCTBEHHOM U
HWHOCTPAaHHOM S3BIKE

WNHTepnperanus pe3ysbTaToB
HaOoIeHui 3a
JIeSITEIIbHOCTHIO
oOyuaroIierocs B mpoiecce
OCBOEHUST 00pa3oBaTeIbHON
MPOrPaMMBbI

OK.11 IlmannpoBats
NPEANPHUHUMATENBCKYIO
JeATEILHOCTD B
npogeccuoHanbHOU chepe

Nwmets npencrasnenue o
BO3MOKHOCTH UCIIOJIb30BAHUS
npo¢eCCHOHATBHBIX HABBIKOB
B IIPEANPUHIUMATEIBCKOM
TEeSITeTbHOCTH.

WNHTtepnperanus pe3yibTaToB
HaOmoIeHuH 3a
JIeSITEIIbHOCTBIO
oOyuarorierocs B npoiecce
OCBOCHUST 00pa3oBaTeIbHON
MIPOrPaMMBbI
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2.2. TeMaTyecKMii IJIAH U COJEePKAHUE YUEOHOM TUCHUIINHBI «PU3UKa»
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COAEPXAHUE KAJIEHAAPHO-TEMATHYECKOI'O I1J1A

KoauuecTBO 4acoB

— MarepuaJ
ay/IMTOPHBIX | BHeayAuTOpHOii | Bua 3anarus TeXHIYe
Ne Hanvenosanue pasieia 3aHATHH (cam.) paboTel | (TeopeTrHyeckoe oBeciee
) 3aHATHE,
Ypoka TeMbl, NOATEeMbI npaKTHYecKas 3aHATH
HNHurepH
pab6ora)
pecypc
1-134 | ®usuka 134
1-2 | BBenenue 2 Teopernueckoe
3aHsTHE
Pa3nea 1. Mexanuka 32
3-10 | 1.1. Kunematuka. 8
3 Mexanndeckoe 1BHKEHUE 1 Teopernueckoe IIpe3enre
3aHSTHE
4 [IpamonuneitHoe 1 Teopernueckoe [Ipesente
paBHOMEpPHOE JBUKECHHE 3aHSTHE
5 PaBHOnEpeMeHHOE 1 Teopernueckoe IIpe3enre
IPSIMOJIMHENHOE 3aHSATHE
JIBUKECHHE.
6 [Tepememenue npu 1 Teopernueckoe IIpesent:
paBHONIEPEMEHHOM 3aHsTHE
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IPSIMOJIMHEHOM
JBUKCHHH.

7 JIBrxeHue tena, 1 [IpakTrueckoe Pasnartou
OpOILIEHHOTO MO YIJIOM K 3aHSATHE MaTtepu
TOPU3O0HTY.

8 PaBHOMepHOE nBHXKEHUE 1 [IpakTuueckoe Pa3zmaTou
110 OKPYKHOCTH. 3aHATHE Marepu

9 Penrenue 3amad mo reme 1 [IpakTuueckoe Pa3zmaTou
«Kunemaruka» 3aHsATHE Marepu

10 Penrenue 3amau mo reme 1 [IpakTnueckoe Pa3zmaTou
«Kunemaruka» 3aHsTHE Marepu

11-22 | 1.2. 3aKOHBI MEXaHUKH 12
Herortona.

11 IIepsriit 3ak0H HproTOHA. 1 Teopernueckoe [Ipesente

3aHSTHE

12 | Macca. 1 Teopernueckoe [Ipe3ente

3aHSATHE

13 Bropoii 3akon HeroTona 1 TeopeTnueckoe [Ipesente

3aHATHE

14 Tpetuii 3akoH HeroToHa 1 TeopeTnueckoe [Ipesente

3aHATHE

15 3aKOH BCEMUPHOTO 1 Teoperuueckoe [Ipesente
TATOTCHUSL. 3aHATHE

16 Cuiia TsKecTu U Bec Tea. 1 TeopeTnueckoe [Ipesente

3aHATHE

17 | Cuna ynpyrocrw. 1 IpakThyeckoe Pasznarou

3aHATHE Marepu

18 | Cuna Tpenus. 1 IpakThyeckoe Pa3znatou

3aHATHE Marepu

19 I[BvI/DKCHI/Ie TeJla o 1 [IpakTrueckoe Pa3znmaTou
JIECTBUEM HECKOJIBKUX JaHSTHE Marepu
CHJI.

20 I[BvI/DKCHI/Ie TeJla o 1 [IpakTrueckoe Pa3zngaTou
JIECTBUEM HECKOJIBKUX JaHSTHE Marepu
CHJI.

21 UccnenoBanue aBuxeHUs 1 JlabopaTopHas JlaGoparo;
TeJa Mo JeHCTBUEM paboTta KOMILJIEKT
MTOCTOSIHHOM CHJI MEXaHN

22 Hccnenoanue nBuxeHus 1 JlaboparopHas Jlaboparo;
Tena Moj AeicTBUEM paborta KOMIUIEKT
MTOCTOSIHHOM CHJI MEXaHH

23-32 | 1.3. 3aKkoHBI cCOXpaHEeHHUS 10
B MEXaHHKe.

23 Nwmmysise. 1 Teopernueckoe [Ipesente

3aHATHE

24 | 3aKOH COXpaHCHHU 1 Teoperuueckoe IIpe3enTs:
HUMITYJIbCa. 3aHATHE

25 | Pabora cuibl. MomHOCTS. 1 Teopernueckoe IIpe3senTs

3aHATHE

26 | Pabora cuuisl TsKeCTH. 1 Teopernueckoe IIpesenre

3aHATHE
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27. | Pabora cunbl ynpyrocrw. 1 TeopeTuueckoe IIpe3ents

3aHsTHE

28 3akoH COXpaHCHUA 1 Teopernueckoe [Ipesente
MEXaHUYECKOM 3Hepruu JaHSITHE

29 | Coxpanenue 1 JlabopaTopHas JlaGoparo;
MEXaHUYECKOM 3Hepruu pabora KOMIUICKT
TIPH IBMKCHHUH TEJa MOJT MEXaHU
NEHCTBUEM CUJI TSDKECTH U
YOPYTOCTH

30 CoxpaHeHue 1 JlaGopaTopHas JlaGopaTo;
MEXaHUYECKON IHEPTUr pabota KOMILIEKT
IIPU JIBUKEHHUH TeJa MOJ MEXaH!
JICUCTBUEM CHJI TSDKECTHU U
YOPYTOCTH

31 Penrenne 3aa4 mo reme 1 [IpakTrueckoe Paznarou
«3aKOHBI COXPaHEHHUSI B RAHSITHE MaTepu
MEXaHHUKE.

32 Pemienue 3amad mo reme 1 [IpakTrueckoe Paznarou
3aKOHBI COXpaHEHUS B 3AHATHE Marepu
MEXaHUKE

33-34 | 1.4 PeassiTuBHCTCKAS 2
MeXaHMKA

33 PenstuBucTckas 1 Teopernueckoe [Ipesente
MEXaHHUKa)) 3aHATHE

34 PenstuBucTckas 1 TeopeTnueckoe [Ipesente
MEXaHHUKa)) 3aHATHE

35-50 | Pazgen2. OcHOBBI 16
MOJICKYJISIPHOH (PU3UKH
U TEPMOJIMHAMHUKH

35-40 | 2.1. OcHOBBI 6
MOJIEKYJISIPHO-
KMHETHYeCKOH Teopuu.
HaeaJbHbIN ras.

35 OcHOBHBIE TIOJIOKEHUS 1 Teopernueckoe IIpe3enre
MOJIEKYJISIPHO- 3aHSTHE
KMHETUYECKOU TEOPUH

36 | Makpo- u 1 TeopeTtnueckoe [IpesenT:
MUKPOCOCTOSIHUS 3aHSTHE
CUCTEMBL.

37 OcHOBHOE ypaBHEHHE 1 Teopernueckoe [Ipesente
MOJIEKYJISIPHO- 3AHSTHE
KHHETHYECKOU TEOPUH
ra3os.

38 | YpaBHEHHE COCTOSHUSA 1 Teopernueckoe IIpe3senTs
U7ealbHOTO ra3a. 3AHATHE

39 | YpaBHEHHE COCTOSHUSA 1 Teopernueckoe IIpe3senTs
UJEabHOTO rasa. 3AHATHE

40 | U3ompomeccer. 1 [IpakTrueckoe Pasgartou

3aHsTHE MaTepu
41-44 | 2.2. OcHOBBI 4
TEPMOIMHAMUKH.

41 | BHyTpeHHssI sHEpTrHs 1 Teopernueckoe ITpe3enr:

3aHATHE
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42 PaboTa raza npu 1 Teopetnueckoe [Ipe3ente
paclimpeHnn 3aHSTHE
43 | llepBoe n BTOpOC HavaIo 1 Teopernueckoe IIpesent:
TEPMOJIMHAMUKH. 3aHSTHE
44 [TpuHIMD AeicTBUS 1 Teopernueckoe [Ipesente
TEIJIOBBIX MaIIUH. 3aHSTHE
45-50 | 2.3. ArperaTHsbie 6
COCTOSIHMSI BellecTBA.
45 | da3bl BelecTsa. 1 Teopernueckoe IIpesenre
3aHSATHE
46 ®da3Hble mpeBpalieHusl. 1 Teoperuueckoe [Ipesente
3aHSATHE
47 | CBoiicTBa apos. 1 Teopernueckoe IIpesent:
3aHSATHE
48 | Msmepenne 1 JTaGoparopHas IMcuxpom
OTHOCHUTEJIbHOM paGoTa
BJI&KHOCTH BO3]lyXa
49 | CBoiicTBa )KHIKOCTEH. 1 TeopeTtuueckoe IIpesenre
3aHSATHE
50 ColicTBa TBEpPIBIX TEI 1 Teopernueckoe [Ipesente
3aHATHE
51-86 | Pa3znea 3. 36
JIeKTPOIMHAMHUKA
51-58 | 3.1. DekTpuueckoe 8
noJie.
51 DIEeKTPUUECKHU 3apsil. 1 Teopernueckoe [Ipesente
3aHsITHE
52 DIIEKTPUUIECKOE TOJIE. 1 Teopernueckoe [Ipesente
3aHsITHE
53 Pabora cun 1 Teopernueckoe [Ipesente
AIEKTPOCTATUYECKOTO 3aHSTHE
TIOJISL.
54 ITorenmuan. 1 Teopernueckoe [Ipesente
3aHsITHE
55 [IpoBOgHUKY B 1 Teopernueckoe [Ipesente
AJIEKTPOCTATUYECKOM 3aHSITHE
oJie.
56 Juanexktpuku B 1 Teopernueckoe [Ipesente
AIEKTPOCTATUYECKOM 3aHSTHE
noJIe.
57 DIIEKTPOEMKOCTb. 1 Teopernueckoe [Ipesente
3aHATHE
58 KoHnnencaropsr. 1 Teopernueckoe [Ipesente
3aHATHE
59-72 | 3.2. 3akoHbI 14
NMOCTOSIHHOTO TOKA
59 DIIEKTPUUECKHUH TOK. 1 Teopernueckoe [Ipesente
3aHATHE
60 3akon OMa aJid yyacTka 1 Teopernueckoe [Ipesente
nenun oe3 BILC 3aHITUE
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61 Pemenue 3a1a4 Ha 3aKoH [IpakTnueckoe Pa3znarou
Oma 1J1g yyacTka IernH. 3aHSTHE MaTepu
62 | Pemenue 3anay Ha pacuer [IpakTuueckoe Pa3znarou
COTPOTUBIICHUS. 3aHSTHE MaTepu
63 N3yuenue 3akona Oma JlabopaTopHas JlaGoparo;
JUISL y4acTKa Lenu pabora KOMIUICKT
IIEKTPOAME
64 | U3yuyenue 3akona Oma JlaboparopHas JlaGoparo,
AU yHacTKa nelu pabora KOMILIEKT
AIEKTPOAME
65 | DIEKTPOABIDKYILAs CHIa Teopernueckoe IIpe3enr:
UCTOYHUKA TOKA. 3AHSTHE
66 | 3axon Oma Juid NOJHOU Teoperuyeckoe IIpe3enr:
L. 3aHSTHE
67 Pemenne 3agay Ha 3aK0H IIpakTueckoe Paznarou
Oma 17151 3aMKHYTOM 3aHSTHE MaTtepu
LEeMu.
68 | Pemenue 3a1a4 Ha 3aKOH [IpakTuueckoe Pa3znarou
Owma 1751 3aMKHYTOM 3aHSATHE MaTtepu
LEMH.
69 N3yuenue 3akona Oma JlaboparopHas Jlaboparo;
JUISL TIOJIHOM Lienu pabora KOMILIEKT
ANEKTPOAME
70 | U3ydyenue 3akona Oma JlaboparopHas JlaGoparo;
JUTSI TIOJTHOM 1IeTn paboTta KOMIUICKT
IEKTPOAME
71 Pa6ota anekTpudeckoro Teopernueckoe IIpesenre
TOKa. 3aHsTHE
72 3akon Jlxoyns—IJlenna. Teopernueckoe IIpesenre
3aHsTHE
73-74 | 3.3. DeKTpUYECKUH TOK
B pa3/JIMYHbIX cpeaax
73 DIIEKTPUUECKUI TOK B Teopernueckoe [Ipesente
MeTaax 3AHSTHE
74 | DIEKTPUYECKHUH TOK B TeopeTtnueckoe IIpesenre
KUAKOCTSIX 3AHSTHE
75 DNEeKTPUYECKUN TOK B Teopernueckoe IIpe3enre
rasax. 3aHSTHE
76 | DnEeKTpUUECKU TOK B Teopernueckoe IIpe3enre
BaKyyMme 3aHSTHE
77 | DNEKTpUYECKUI TOK B Teopernueckoe IIpe3enre
MOJIYIIPOBOIHUKAX 3aHATHE
78 P-n nepexon Teopernueckoe IIpe3enre
3aHSTHE
79-82 | 3.4. MarauTHoe 1oJie
79 Bekrop nHaykiuu Teopernueckoe IIpe3enre
MarHUTHOTO TOJIA. 3AHSITHE
80 3akoH Amriepa Teopernueckoe [Ipesente
3aHSTHE
81 JeiictBre MarHuTHOTO Teopetnueckoe ITpesente
TMOJIsl Ha IBIKYIIUNCS 3AHSITHE

3apsi.
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82 | Cumna Jlopenua. 1 Teoperuueckoe IIpe3senTe
3aHsTHE
83-86 | 3.5. DnekTpoMarHuTHas 4
HHIYKIUS.

&3 OneKTpOMarHuTHas 1 Teopernueckoe IIpesenre
WHIYKIIHSL. 3aHsTHE

84 | BuxpeBoe 31eKTpruecKoe Teopernueckoe IIpesenre
noJe. 3aHSTHE

85 | CamomHyKIHS. 1 Teopernueckoe IIpe3enTs

3aHSTHE

86 OHeprus MarHUTHOTO Teopernueckoe [Ipesente
TIOJIA. 3aHsATHE

87-94 | Pazaen 4. Kosedanus n 14
BOJIHBI.

87-90 | 4.1. Mexannueckue 4
KoJieDaHus

87 Mexanunueckue 1 TeopeTnueckoe [Ipesente
KOJIeOaHusI. RAHATHE

88 | CeoOoambIe U 1 Teoperuyeckoe [Ipe3senTe
BBIHY K/ICHHbIC RAHATHE
MeXaHUYECKne
KOJIeOaHusI.

89 | Onpenenenne nepuosaa 1 JlaGopaTopHas Jlaboparo;
KoJIeO0aHUH HUTSIHOTO paGota KOMILICKT
MasITHHUKA. MEXAHT

90 | Onpexenenune nepuona 1 Jla6opatopHast Jla6opato
KoJIe0aHU HUTSHOTO paGora KOMILIEKT
MasiTHUKa MEXAHT

91-92 | 4.2. Ynpyrue BOJIHBI. 2

91 Yipyrue BOIHBI 1 Teopernueckoe IIpesenre

3aHATHE

92 | 3ByK 1 Teopetnueckoe IIpesent:

3aHsATHE
93-96 | 4.3. D1eKTPOMArHUTHBIE 4
KoJIe0aHusl.

93 KonebarenbHblil KOHTYD 1 Teopernueckoe IIpesenre

3aHsATHE

94 | CBoboaHbIE 1 Teopetnueckoe IIpesent:
AIIEKTPOMAarHUTHEIE U 3aHATHE
BBIHY K/ICHHbIE
AJIEKTPOMArHUTHBIE
KosneOaHus

96 | IlepemeHHBIN TOK. 1 Teopernueckoe IIpe3enre

3aHSATHE

96 Tpanchopmaropsl. 1 Teopernueckoe [Ipesente

3aHATHE

97- | 4.4. DJIeKTPOMATHUTHBIE 4

100 | BOJIHBI.

97 | DNEKTPOMArHUTHOE MOJIC. 1 Teopernueckoe IIpe3senTs

3aHsATHE

98 | DJIEKTPOMArHUTHBIC 1 Teopernueckoe IIpe3senTs
BOJTHBI 3aHsTHE
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99 | IIpyHUMIIBI PaJHOCBS3U U 1 Teopernueckoe IIpesenre
TEJIEBUICHUS. 3aHsTHE
100 | I[TpyHUMIIBI PaJHOCBSI3U U 1 Teopernueckoe IIpesenre
TEJIEBUICHUS. 3aHSTHE
101- | Pa3men 5. Onrtuka 12
106
101- | 5.1. Ilpupona cBera 6
106
101 | Cser kak 1 Teopernueckoe [Ipesente
3JIEKTPOMAarHuTHas BOJIHA. 3aHSTHE
102 | 3akoH OTpakeHUSs CBETA. 1 Teopernueckoe [Ipesente
3epkana. 3aHATHE
103 | JIuH3sI. 1 Teopernueckoe [Ipesente
3aHATHE
104 | ®opmysia TOHKOM JIHH3BI. 1 Teopernueckoe [Ipesente
3aHATHE
105 | Onpenenenue GoKyCcHOro 1 JlaGopaTopHas Jlaboparo
paccTosaHus COOMparoIe pabota puGof
JIMH3BI
106 | Onpenenenue GoKycHOro 1 JlaGopaTopHas Jlaboparo
paccTosaHus COOMparoIe pabota puGof
JIMH3BI
107- | 5.2. BosiHOBBIE CBOMCTBA 2
108 | cera.
107 | BonHOBBIE CBOMCTBA 1 TeopeTnueckoe [Ipesente
CBETa. 3aHATHE
108 | Cmektpsl. [Ikana 1 Teopernueckoe [Ipesente
AJIEKTPOMArHUTHBIX BOJIH. 3aHSTHE
109- | 5.3. KBaHTOBasi ONITHKA 4
112
109 | ®oroaddexr 1 TeopeTtnueckoe [IpesenT:
3aHSTHE
110 | Ilpumenenue 1 Teopernueckoe [Ipesente
doro3ddexra 3aHSATHE
111 | Ilocrynars! bopa. 1 Teopernueckoe IIpe3enre
3aHSTHE
112 | KBaHTOBBIE CBOMCTBA 1 Teopernueckoe [Ipesente
CBETa 3aHSTHE
113- | Pa3nen 6. ®usuka aroma 20
132 U aTOMHOI'0 s1/ipa
113- | 6.1 ®u3uka aroma 2
114
113 | Ctpoenue aroma 1 TeopeTtnueckoe ITpe3enr:
3aHSATHE
114 | ®usnka atoma 1 Teoperuueckoe [Ipe3senTe
3aHATHE
115- | 6.2. ®du3uka aTOMHOI0 16
129 | fapa
115 | Metonsl peructpanuu 1 Teopernueckoe IIpe3enTe
Y4aCTHUI] BBICOKOH SHEPTHUH. 3AHSITHE
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116 | EctecTBennas Teopernueckoe [Ipesente
PaaMOAKTUBHOCTb. 3aHSTHE
[IpaBuna cmenieHus
117 | Illepuon nonypacnana Teopernueckoe [Ipesente
3aHATHE
118 | 3aKOH paguOaKTUBHOIO Teopernueckoe IIpesenre
pacnana 3aHSITHE
119 | OTKpeITHE IPOTOHA U Teopernueckoe IIpesenre
HEUTPOHA. 3aHSATHE
120 | Crpoenue aTOMHOrO fj1pa. Teopernueckoe IIpesenre
3aHATHE
121 | Hedexr mace Teopernueckoe [Ipesente
3aHsTHE
122 3HepFI/I$I CBsI3U ATOMHBIX TeopeaneCKoe Hpe3eHTa
AAEP. 3aHATHE
123 | UckyccTBeHHas Teopernueckoe IIpe3ente
pPaauoaKTUBHOCTD 3AHSTHE
124 | AnepHble peakuuu Teopernueckoe [Ipesente
3aHATHE
125 | JeneHue TaKeENbIX Saep. Teopernueckoe [Ipesente
3aHATHE
126 | AlnepHas sHEpreTuka. Teopernueckoe [Ipesente
3aHATHE
127 | CuHTe3 Nerkux saep. Teopernueckoe [Ipe3enre
3aHATHE
128 | TepmosinepHble peakuuu Teopernueckoe IIpe3enre
3aHATHE
129 | [lomyuenue Teopernueckoe [Ipesente
PaANOAKTUBHBIX H30TOIOB 3aHSTHE
U UX IPUMEHEHHE.
130 | buomornueckoe neMcTBHe Teopernueckoe [Ipesente
PaAOAKTUBHBIX 3aHSTHE
U3JIyYeHU I
131- | 6.3 DiemeHTapHBIE
132 | YacTHUBIL
131 | DnemeHTapHbIE YaCTHUIBI. Teopernueckoe IIpe3enre
3aHATHE
132 | Knaccudukanus Teopernueckoe IIpe3enre
AJIEeMEHTapHbBIX YaCTHII. 3aHSTHE
133- | Paznen 7. CoBpemenHasi
134 | busuueckasi kapTuna
Mupa.
133 | CoBpemeHHas Teopetnueckoe IIpesent:
bu3ndeckas KapTuHa 3aHATHE
Mupa.
134 | CoBpeMeHHas Teopernueckoe [Ipesente
dbuznueckas KapTHHA 3aHATHE
MHpa.
JK3aMeH
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BBenenne

Pa3zgen 1. Mexanuka

1.1. Kunematruka.

1.2. 3akonnl Mexanuku Hnrorona.
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1.3. 3aKkoHBI cOXpaHEeHHs B MeXaHHUKE.

Paznen2. OcHOBBI MOJIEKYJISIPHOI (PM3MKH M TePMOANHAMUKH

2.1. OcHOBBI MOJIeKYJISIPHO-KMHeTHYecKol Teopun. UneaabHblii ras.
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2.2. OcHOBBI TEPMOAUHAMHUKH.

2.3. CpoiicTBa napos.

2.4. CBOMCTBA KHIKOCTEIA.

2.5. CBoiicTBa TBepAbIX TeJl
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Pasnea 3. DuekTpoamHaMmuka

3.1. DaekTpUUeckoe moJie.

3.2. 3aK0HBI NOCTOSTHHOI'0 TOKA
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3.3. DeKTpUUYECKUIl TOK B
MOJIYNIPOBOTHHUKAX.

3.4. MarauTHoe 1moJie.

3.5. D1eKTpOMAarHUTHAs MHAYKIIUS.

Pasznen 4. Kojie0anus v BOJHBI.

4.1. MexaHn4yeckKkue KoJ1e0aHus
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4.2. Ynpyrue BOJIHBI.

4.3. D1eKTPOMarHUTHbIE KOJIeOaHMS.
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4.4. DyIeKTPOMATHUTHBIE BOJIHBI.

Pa3gea 5. Onruka

5.1. lIpupoaa cBera

5.2. BoiHOBBIE CBOMCTBA CBETA.

Paspnen 6. DiieMeHTHI KBAHTOBOM (U3HKH

6.1. KBanroBasi onTHKAa
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6.2. ®uzuka aToma.

6.3. ®u3uka aTOMHOIO s/Apa.

Paznea 7. DBoaronus BeenenHoi

7.1. Ctpoenue u pa3sutue BeesieHHOI.

7.2. IBoaonns 38e31. I'unoresa nponcxoxaenusi ComHe4HO cuCTEMbI

36



37



38



Jlns XapakTepUCTUKH YpPOBHSI OCBOEHHS Y4YEOHOro Marepuaja HCIOJIb3YIOTCS ClEeQyoIne
0003HauEHUS:

1. — 03HaKOMUTENbHBIN (y3HaBaHUE paHEe N3YUYEHHBIX 00BEKTOB, CBOMCTB);

2. — penpoAyKTUBHBIA (BBIMOJHEHUE JAEATENbHOCTH 1O 00paslly, HHCTPYKIMH WU MOJ
PYKOBOJICTBOM);

3. — IpOYKTUBHBIN (TUTAHUPOBAHHE U CAMOCTOSITEIBHOE BBITIOJIHEHUE JIEATEIbHOCTH, PELICHUE
MpoOJEMHBIX 3a/1a4).
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3. YCJIOBHUA PEAJIN3AIIMA YYEBHOM JUCIHUILIMHBI
3.1. XAPAKTEPUCTHKA OCHOBHBIX BUJIOB YYEBHOM JEATEJIHbHOCTH
CTYAEHTOB
Conep:xxkanue o0yuyenusi | XapaKTepUCTHKA OCHOBHbIX BUIO0B J1€ATEJIbHOCTH CTY1€HTOB
(Ha ypoBHe y4eOHBIX 1elCTBHIH)
Beenenne VYMeHUs IIOCTaHOBKM LENEH JEATEIbHOCTH, IIJIaHUPOBaHUS
COOCTBEHHOM JEATENBHOCTH JJI1 JOCTH)KEHHS IIOCTaBICHHBIX
LeJIel, IPEIBUICHNSI BO3MOXHBIX PE3yJbTaTOB 3THUX JIEHCTBUM,
OpraHu3alyd  CAMOKOHTPOJISI M OLUEHKM  IIOJYyYEHHBIX
pe3yabTaToB. Pa3BuTHE CHOCOOHOCTH SICHO M TOYHO H3JIaraTh
CBOM MBICIIH, JIOTHYECKH OOOCHOBBIBATH CBOIO TOYKY 3pEHHUS,
BOCIIPUHMMATh M  aHAIM3MPOBATh MHEHHUS COOECEeHUKOB,
IIpU3HaBas IpPaBO JPYyroro 4YeJOBeKa HAa HHOE MHEHME.
ITponsBeneHne u3MepeHus (GU3MUECKUX BEJIUYMH U OLEHKA
IPaHMIBI IIOIPEIIHOCTEN M3MepeHui. [IpencraBineHne rpaHuibl
HOTPEIIHOCTEN U3MEPEHUH NPU MOCTPOCHUH IpauKoB. Y MEHHE
BBICKa3bIBAaTh TUIIOTE3bI ISl 00BSICHEHNUS HAOIIOaEMBIX SIBIICHUH.
VYMenue mnpemiaraTb MOJENIM SBICHMM. YKa3aHUE TI'paHUL]
NPUMEHUMOCTH (PU3MUYECKUX 3aKOHOB. M3I0KEHHE OCHOBHBIX
II0JIO)KEHUI COBPEMEHHOM Hay4yHOU KapTuHbl Mupa. IIpuBenenue
MPUMEPOB BIUSHUS OTKPBHITHH B U3UKE HA TPOTPECC B TEXHUKE U
TEXHOJIOrMu mpousBojcTBa. Mcnonp3oBanne HMHrepHeTa nis
NOKCKa HHPOPMALIUU
1. MEXAHUKA
Kunematuka [IpencraBieHre MEXaHUYECKOTO IBMXKEHMS Tella YpaBHEHUSIMU
3aBHCHUMOCTH KOOpJAUHAT U IPOEKIHEN CKOPOCTH OT BPEMEHHU.
[IpencraBieHne MEXaHMYECKOI'O [JBHKEHHUS Tejla Ipadukamu
3aBHCHUMOCTH KOOpJAWHAT M IMPOEKIHMEW CKOPOCTH OT BPEMEHHU.
OnpeneneHue KOOPAMHAT MPOWIEHHOTO IYTH, CKOPOCTH U
YCKOpEHHs Tejaa Mo TrpadukaM 3aBUCUMOCTH KOOpAMHAT U
MPOEKIUA CKOpOoCcTH OT BpeMeHu. OrnpeneraeHne KOOpAWHAT
IIPOMJIEHHOIO ITyTH, CKOPOCTU M YCKOPEHUS TeJIa IO YPABHEHUSIM
3aBUCUMOCTH KOOPAMHAT M MPOEKUUH CKOPOCTH OT BPEMEHH.
IIpoBeneHne CpaBHUTEIBHOIO AaHAIW3a PAaBHOMEPHOIO H
PaBHONEPEMEHHOIO  JBMKCHHH. YKa3aHHE HCIOJIb30BaHUSA
MOCTYNIAaTEIbBHOTO M BpAIllaTEJIbHOTO JBM)KEHHUH B TEXHUKE.
[IpuoOperenue omnbiTa pabOTHl B TPYIIE C BBIIOJHEHUEM
pasNMYHBIX COLMaJbHBIX posel. Pa3zpaboTka BO3MOXKHOI
CUCTEMBI JEUCTBUH M KOHCTPYKIHUH JUISI 3KCIEPUMEHTAILHOTO
omnpeeNeHuss KMHEMaTudeckux BenuuuH. [IpencraBnenue
nH(GOpMaLIMU 0 BUJIaX JIBUKEHHS B BHJI€ TAOJIHUIIBI
3akonbl coxpaHeHusi B | [[puMeHeHue 3akoHa COXpaHEHMsI MMITyJbCa [Jsl BBIUMCIICHHUS
MeXaHUuKe W3MEHEHUHN CKOPOCTEN TeJl PU UX B3aUMOJIEUCTBUAX. MI3MepeHne
paboThl CHUJI M H3MEHEHHE KHHETHYECKOW »JHEepruu Tea.
Boruncnenue paGoThl CHII U U3MEHEHHUS] KHHETUYECKON SHEPTUU
Tena. BpluucieHne  NOTEHUMANBHOM  BHEPIMM  TE€l B
rpaBUTAlMOHHOM Tosie. OnpenesneHne NOTEHIHATIBHON SHEprun
yrnpyro 1eOpMHUPOBAHHOTO Teja MO W3BECTHOU AeopManuu U
KecTkocTu  Tenma.  [IpuMeHeHMe  3akOHa  COXpaHEHUs
MEXAHUYECKOM  DHEpPruM  IpU  pacueTax  pe3ysbTaToB
B3aMMOJICHCTBUI TeN TIpaBUTAMOHHBIMU CWJIAMH U CHUJIAMU
YOPYIOCTH.  YKa3aHM€ TpaHMl] IPUMEHMMOCTH  33aKOHOB
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MEXaHUKH. YKazaHHe Y4YeOHBIX ITUCHMIUIMH, IPH HU3yYCHHH
KOTOPBIX MCIOJIb3YIOTCS 3aKOHBI COXPaHEHUs

2. OCHOBBI MOJIEKYJIIPHOU ®U3WKHW 1 TEPMOJANHAMUKH

OCHOBBI  MOJIEKYJISIPHOM
KUHETHUYECKON  TEOpHH.
neanbubiii ras

BoinonHeHnne SKCIEPUMEHTOB, CHYyKallMX A 00OCHOBaHUS
MoJieKyJsipHo-kuHeTHueckoil Teopun (MKT). Pemenue 3agau c
MIPUMEHEHUEM OCHOBHOTO ypaBHEHUS MOJIEKYJISIPHO-
KUHETHYECKOW Teopuu Ta3oB. OrmpenerneHue NapaMeTpoB
BEIIECTBa B T'a3000pa3HOM COCTOSIHUM Ha OCHOBAaHWUHU YPaBHEHUS
COCTOSIHUSL uAeanbHOTO raza. OmpeneneHue mapamMeTpoB
BelleCTBA B Ta3000pa3HOM COCTOSHUM U IMPOUCXOISIINX
nporeccoB no rpapukam 3asucumocta p (T), V (T), p (V).
DxkcrnepuMenTaibHoe uccienoBanue 3asucumoctu p (T), V (T), p
(V). Ilpencrapnenue B Buje rpa kOB H30XOPHOTO, U300apHOTO
U HM30TEPMHYECKOrO  MpolleccoB. Briuucinenue cpemHeit
KUHETHYECKOW DHEPTUU TEIUIOBOTO JIBMDKEHUS MOJIEKYJ TIO
M3BECTHOM TeMIlepaTrype BellecTBa. BricKka3biBaHUE TUIIOTE3 IS
OOBsICHEHUS HAONIOMaeMbIX  SIBJICHUW. YKa3aHWE TPaHUI]
MPUMEHUMOCTH MOJISNIU «HJIealbHbIN Ta3» U 3akoHoB MKT

OCHOBBI TEPMOJIMHAMUKH

PacueT xosm4ecTBa TEIMIOThL, HEOOXOAUMOTO JUIsl OCYIECTBICHUS
3aJJaHHOr0 IIpolecca ¢ Terulonepenadeid. Pacuer usmeHeHUs
BHYTPEHHEH 3HEpPruM Tej, pabOoThl U MEPEAAHHOIO KOJIMYECTBA
TEIUIOTHl C MCIIOJIb30BAaHUEM IIEPBOTO 3aKOHA TEPMOJUHAMMKHU.
Pacuet paboThl, COBEpIIEHHOI T'a30M, IO rpauKy 3aBUCUMOCTH P
(V). Boruucnenue paboTsl rasza, COBEpUICHHOM NMPU U3MEHEHUU
COCTOSIHMS 110 3aMKHYTOMYy I1uKiy. Beramcnenue KIIJI npum
COBEpILEHUH ra3oM paldoThl B MPOLECCaX U3MEHEHUS! COCTOSHHUS
0 3aMKHyTOMY LMKITy. OOBbSCHEHME NPUHLIUIOB JCHCTBUS
TEIUIOBBIX MaliuH. JleMoHCcTpanus posiu (U3MKH B CO3/IaHUHM U
COBEPILIECHCTBOBAaHUM TEIUIOBBIX JBHrareneil. Mzmoxxenue cytu
HKOJIOTHYECKUX MpobsieM, 00yCIOBICHHBIX Pa0OTON TEIIOBBIX
JIBUTaTEJEeN U IPEIOKEHHE ITyTH UX pELICHUs. Y Ka3aHHWE IPAaHHUIL
IIPUMEHUMOCTH 3aKOHOB TEPMOJAUHAMUKHU. Y MEHUE BECTU THAJIOT,
BBICITYIIMBATh MHEHHME OIIIOHEHTAa, YY4aCTBOBAaTh B JHCKYCCHH,
OTKPBITO BBIPAKaTh U OTCTAUBATh CBOIO TOUYKY 3pEHUA. YKa3aHUE
y4e€OHBIX AMCLUMILUINH, NP HM3YYEHUHU KOTOPBIX HCIOJIB3YIOT
yueOHbIi MaTepuasl «OCHOBBI TEPMOAMHAMKI

CaoiicTBa 1apos,
KHJIKOCTEH, TBEP/bIX Tel

W3mepenune BiaxHOCTU BO3JyXa. Pacuer konuuecTBa TEIJIOTHI,
HEOOXOIMMOro sl OCYUIECTBJIECHHs Ipoliecca Mepexoja
BEUIECTBA U3 OJIHOTO AarperatHoro COCTOSHUS B JpYyroe.
OKCIEpUMEHTAIILHOE  HUCCIIEJJOBAHME  TEIJIOBBIX  CBOWCTB
BemecTBa. lIpuBeneHne nprMepoB KaNWJULIPHBIX SIBIICHHM B
ObITYy, IpUpoJIe, TeXHUKE. MccnenoBanne MeXaHMUYECKUX CBOMCTB
TBepAbIX Ten. IlpuMmeHeHne ¢u3nyecKux MOHATHM W 3aKOHOB B
yueOHOM MaTepuae npo¢ecCuOHaIHLHOTO Xapakrepa.
Ucnonw3oBanne WHTepHera i mnoucka UWHGOpMauu o
pa3paboTkax ¥ MPUMEHEHHSIX COBPEMEHHBIX TBEPAbIX H
aMOp(HBIX MaTEPHAJIOB

3. QJIEKTPOJAMHAMUKA

DJIEKTpOCTaTUKA

Breranciaenune cui B3aI/IMO)IeI>'ICTBI/I${ TOYCUYHBIX OJJICKTPUUCCKHUX
3apsAd0B. Brruncienue HAIMpPsPKCHHOCTU  BJICKTPUUYCCKOI'O  ITOJIA
OIHOTO M HECKOJBKHX TOYCYHBIX OJJICKTPUYCCKUX 3apsaa0B.
Brrunciaenue MOTCHIMAJIA SBJICKTPUYCCKOI'O TIIOJIsI OAHOTO U
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HECKOJIBKMX TOYEYHBIX JJIEKTPUUYECKUX 3apsiaoB. HM3mepenue
Pa3HOCTH MOTEHUHUATOB. V3MEpeHHe SHEpPruM 3IIEKTPUUYECKOTO
MOJSL  3apsSHKEHHOrO  KOHJEHcaTopa. BbeluucieHWe »Hepruu
AIIEKTPUYECKOTO TOJIs 3apsKEHHOro KoHAeHcaropa. Paspaborka
IJJAHA W BO3MOYKHOW CXEMBbI JEUCTBUUA HSKCIEPUMEHTAIBHOTO

olpeneneHus JIEKTPOEMKOCTH KOHJIeHCcaTopa u
JIURJIEKTPUYECKOH IpoHMIaeMocTu BeulectBa. [IpoBenenue
CPaBHUTEIBHOTIO aHaIM3a I'PaBUTALIMOHHOTO u

QJICKTPOCTATHUYCCKOI'O moJiei

TlocTOosHHEIN TOK

N3mepenne MoiHoCTH iekTprudeckoro Toka. Msmepenue 9/1C u
BHYTPEHHEIO CONPOTUBIEHUS HCTOYHHMKA TOKa. BhINoiHeHue
pacueToB CHJIbI TOKA U HaIPsHDKEHUN Ha yYacTKax 3JIEKTPUUYECKUX
neneii. O0bscHEHNE HA TIPUMEPE IIIEKTPUICCKON LEMU C IBYMsI
ucrounnkamMu Toka (DJIC), B KakoM cily4ae HCTOYHHK
AIIEKTPUYECKON PHEpruu paboTaeT B peXHUME I'eHepaTopa, a B
KakoM — B pexkuMe notpebutens. OnpeneneHue TeMIepaTypsl
HUTA HakainuBaHusA. VI3MepeHue IJIEKTPUYECKOTO  3apsja
anekTpoHa. CHATHE BOJBTAMIIEPHONW XapaKTEPUCTUKH TUOJA.
[IpoBeneHne CpPaBHUTENBHOTO AaHAIM3a MOJIYNPOBOJHUKOBBIX
IUONIOB M TpuonoB. Mcmonb3oBanue HMHTepHeTa i MOHMCKA
nHpOpMaAlMM O TEPCHEKTHUBAX PA3BUTUS MOJIYIPOBOJIHUKOBOM
TEXHHKH.

MarauTHBIE SBICHUS

W3mepenne WHAYKIMM MarHUTHOTO IMoJisd. Beluucnenue cui,
JIEUCTBYIOIIUX HAa NIPOBOJHUK C TOKOM B MAarHUTHOM IIOJE€.
Beluucnenue cui, ACUCTBYIOINIMX Ha JJIEKTPUYECKUN 3apsn,
JBIKYIIMICS B MarHuTHOM mnoJe. McciaepoBaHue siBIIeHUN
AIIEKTPOMAarHUTHOW WHAYKIMHM, CaMOMHIYKUMHU. Bbruncienue
SHEpPruu MarHUTHOro mnoiyisi. OObsICHEHWE NPUHLKIA JEHCTBHS
anektpoasuratens. OObsicHEeHNE TPUHIINIIA IEHCTBUS FeHepaTopa
AJIEKTPUUYECKOTO TOKAa M 3JEKTPOU3MEPUTENbHBIX NPUOOPOB.
OObBsicHeHHe  TpUHIMMNA  JEHCTBUS ~ Macc-CriekTporpada,
yCcKopHUTene  3apsikeHHbIX  yacTul. OObsCHEHHE  pOoJu
MarHUTHOTO 1oJi1 3eMJIM B JKM3HM pPACTE€HUH, >KUBOTHBIX,
yenoBeKka. [IpuBeneHne nNpumMepoB MPakKTUUECKOTO NMPUMEHEHUS
W3YUYEHHBIX  SBJICHHM, 3aKOHOB, NPHOOPOB,  YCTPOMCTB.
ITpoBenenue CPaBHUTEIBHOTO aHaJIn3a CBOICTB
AIEKTPOCTATUYECKOr0, MArHUTHOTO U BUXPEBOIO 3JIEKTPUUECKUX
nojueil. OObsICHEHNE Ha MpUMepe MarHUTHBIX SIBICHUM, MouemMy
(GU3HKY MO’KHO paccCMaTpUBaTh KaK METAIUCIUILIUHY

4. KOJIEFAHHMA 1 BOJIHBI

Mexannueckue
KOJIeOaHus

HccnenoBanue 3aBUCHMOCTHU nepuozaa KoJieOaHmit
MaTEeMaTHYECKOTO MasiTHUKA OT €T0 JITMHBI, MAacChl U aMILIUTY IbI
koneOanuii. MccrmenoBanne 3aBUCHMOCTH TIEpHOJa KOJIEOaHUMA
rpy3a Ha TpPYXHHE OT €ro MacChl M >KECTKOCTH MPY>KUHBL
BBI'—II/ICJ'IGHI/Ie nepI/Iona KO.]'IG63HPII>1 MATEMATHUYCCKOTO MasdTHHKA
M0 WM3BECTHOMY 3HAYCHHWIO €ro JJIMHBL. BEIUHCICHHE Meproaa
KoJieOaHuil rpy3a Ha TMPYKHUHE MO M3BECTHBIM 3HAYEHUSM €ro
Macchl W  JKECTKOCTH TMPYXKUHBL.  BbIpaboTka  HaBBIKOB
BOCIPUHHMATh, aHAJIM3UPOBATh, ITepepadaThIBaTh U MPEIbABIATh
uH(OpPMAIIMI0O B COOTBETCTBUU C TIOCTABICHHBIMU 3aJadyaMH.
[IpuBenenre TPUMEPOB ABTOKOJEOATEIBHBIX MEXaHHMUECKHUX
cucteMm. [IpoBenenue knaccuduxanmu koaebanun
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Yrpyrue BOJIHbI

HaGnronenue ocruuiorpaMM TapMOHUYECKUX KOJIEOaHWH CHIIBI
TOKa B mnenu. V3MepeHHe »SIIEKTPOEMKOCTH KOHJEHCATOpa.
W3mepenne WHAYKTUBHOCTh KaTylIKd. MccienoBanue sBICHHS
HNIEKTPUYECKOTO  pE30HaHCa B  MOCIEAOBATEIbHOM  IIETH.
[IpoBenenue aHamOTUM MEXIYy (U3NYECKUMU BEIMYMHAMM,
XapaKTepPU3YIOIUMH ~ MEXaHHUYECKYI0 U  DIIEKTPOMAarHUTHYIO
KoyiebaTenbHble CUCTeMbl. Pacuer 3HaueHWil CHIIBI TOKa H
HaNpsDKEHWsST Ha  JJIEMEHTaX LeNW IIEPeMEHHOT0  TOKa.
HccnenoBanne  mpuHIUNA  JeMcTBUS  TpaHcdopmaropa.
HccnenoBanue mpuHIMIA JAEHCTBUS TeHepaTtopa IEPEMEHHOTO
Toka. Mcrone3oBanue MHTepHeTa i MoMcKa MHPOPMALUU O
COBPEMEHHBIX cIloco0ax mepeadn JIEKTPOIHEPTUU

DNeKTpOMarHuTHHIC
BOJIHBI

BOJIHBI
OcymecTBieHne paguonepenadu u paguonpuema. Mcenenosanue
CBOWCTB 3JICKTPOMAarHUTHBIX BOJH C TOMOMIBIO MOOMIIBHOTO
tenedoHa. Pa3BuTre IEHHOCTHOTO OTHOIIEHHS K M3Y4aeMbIM Ha
ypokax (u3MKu 00BEKTaM U OCBAaUBACMBIM BHJIAM JIEATEIILHOCTH.
OOBbsicHEeHHE NPUHLUIHUAIBHOIO Pa3aMyus OPUPOAbl YIPYTUX U
DIIEKTPOMArHUTHBIX BOJH. M3NOXEHHEe CYyTH HKOJIOTHYECKUX
npoOsieM, CBS3aHHBIX C DJICKTPOMArHUTHBIMH KOJECOAHUSMHU H
BosiHaMU. OOBbsACHEHUE pOJIM AJIEKTPOMArHUTHBIX BOJH B
COBPEMEHHBIX HCClIeIoBaHusIX Beenennoii

S. OIITUKA

IIpupona ceera

IIpuMeHeHNnEe Ha IPAKTUKE 3aKOHOB OTPAXKCHMSI U MPEIOMIICHHUS
cBeTa IpH pelieHuu 3anad. OnpeneneHe CeKTpaabHbIX IPaHUL]
YyBCTBUTEJIBHOCTU YEJIOBEUECKOIO TIja3a. YMEHHE CTPOUTh
M300paXeHUsl  NPEIMETOB, JaBaeMble JMH3aMH. Pacuer
paccTosHUs OT JIMH3BI JI0 M300paxkeHus mpeamera. Pacuer
ONTUYECKON cuibl JUH3bL. M3MepeHune (hOKyCHOro pacCTOSTHHS
JIUH3BL.

BosHoBrIe cBOMCTBA
cBeTa

HabGmtonenue sBiaeHusT HMHTEPGEPEHLUH AJIEKTPOMAarHUTHBIX
BosiH. HaOmionenue sBieHUs Audpakivy 3I€KTPOMAarHUTHBIX
BosiH. HalOmrozieHne sBieHUs MOJIAPU3alUU AJIEKTPOMAarHUTHBIX
BOJIH. [I3MepeHHe NIMHBI CBETOBOM BOJIHBI IO pPE3yJbTaTaM
HaOmrofeHust siBieHust unrepdepenunu. HabmroneHnue siBieHus
Judpakuuu  cBera. HaOmroneHue sBIEHMS NOJSpU3ALUN U
qucriepcun  cBera.  llowck  pasnuumii M CXOACTBA  MEXAY
JU(PPAaKIMOHHBIM U JIMCIEPCHOHHBIM criekTpamu. llpuBenenue
IIPUMEPOB MOSABJIEHUS B MPHUPOJIE U UCIOJIB30BAaHUS B TEXHHUKE
SABIICHUA  UHTeppepeHInH, AUPpakiuy, MONApU3ALUH U
nucnepcun cpeta. [lepeuncrienre MeTo0B MO3HAHUS, KOTOPHIE
VICII0JIb30BaHbI IPU U3YUYEHUH YKA3aHHBIX SIBJICHUMN

6. 2JIEMEHTHI KBAHTOBOM ®U3UKH

KBaHToBas onTuka

HaGnronenue  ¢orosnextpudyeckoro sddexra. OObiIcHEeHHE
3akoHOB CToOJleTOBa Ha OCHOBE KBAHTOBBIX IIPE/ICTABICHUI.
Pacuer MakcMMalbHON KHHETHYECKOI SHEPTUU AIIEKTPOHOB MPH
dotoanekrpuueckoM 3ddexre. OmnpeneneHue padOTHI BBIXOJA
JNMEKTPOHA TO  TpaguKy  3aBUCHMOCTH  MaKCHMaJbHOM
KAHETUYECKOW SHEPruM (POTOAIESKTPOHOB OT YACTOTHI CBETA.
H3mepenne paboTHl  BbIXOJAa d3JeKTpoHa. [lepedncienue
npudopoB YCTaHOBKH, B KOTOPBIX PUMEHSETCS
0e3uHepuroHHOCTh (oToddPexra. OOBsICHEHHE KOPIYCKYJIISIPHO-
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BOJIHOBOTO JAyayiu3Ma CBOWCTB ()OTOHOB. OOBSCHEHHE POJIH
KBAHTOBOW ONTHUKHU B PA3BUTUH COBPEMEHHOMN (HU3UKH
dusuka atoma HaGnronenue nuHedyaThix CrieKTpoB. Pacder 4acToThl M JUIMHBI
BOJIHBI HCITyCKaeMOIr'0 CBeTa IMpH MEepexojie aToMa BOAOPOJa U3
OJIHOTO CTAallMOHApHOIO CcocTOsiHUS B JApyroe. OObsicHeHuE
MPOUCXOXKACHUS JIMHEHYaToro CHeKTpa aromMa BOAOpoJa U
pa3iauuns  JUHEHYaThIX ~ CHEKTPOB  pa3IMYHbIX  Ta30B.
HccnenoBanue auHeiuaToro crekrpa. MccnenoBanue npuHnuna
paboThI JIFOMUHECIICHTHOH Jammbl. Habnronenne u oObsCHEHUE
npuHIMIA  JeiictBus  nasepa.  llpuBenenue  mpumepos
UCIIOJIb30BaHUsl Jla3epa B COBPEMEHHOM HayKe U TEXHUKE.
Ucnons3oBanue MWHrepHera s mnoucka uUHGOpMAuu O
NepCleKTBaxX NPUMEHEHHUS J1a3epa
®du3uKa aTOMHOTO Spa HabGmionenue TpekoB anbga-yacTul] B Kamepe BuibcoHa.
PerucrpupoBanue SAEpHBIX H3IYYEHHH C MOMOIIbIO CUETYMKA
[eiirepa. Pacuer sHeprum cBsi3u aToMHBIX sijep. OmnpeneneHue
3apsja U MacCOBOTO YHUCJIa aTOMHOTO $Jpa, BO3HUKAIOLIErO B
pe3ylbTaTte paguOaKTUBHOTO pacmajaa. BeluucieHue sHEpruu,
0CBOOOKIatoIIeHCcs pU palioaKTUBHOM pacnaze. OnpeneneHue
NPOAYKTOB  sIIEPHOM  peakuuu.  BpluucieHue  SHEpruw,
ocBoOoOXJaromieics npu  sAAepHbIX peakuusx. I[loHumanue
MPEUMYIIECTB U HEIOCTATKOB MCIOJB30BaHUSI aTOMHOM YHEPTUU
Y MOHU3HUPYIOIIUX MU3JIyYEHUN B MPOMBIIUIEHHOCTH, MEAUIIUHE.
W3noxxeHne CyTH JKOJOTUYECKUX TMPOOJeM, CBS3aHHBIX C
OMOJIOrMYECKUM  JIEHCTBUEM  PAJUMOAKTUBHBIX  W3JIyYEHUH.
[IpoBenenne kiaaccUPUKAUMU AJIEMEHTAPHBIX YACTHI[ IO HX
($u3NYECKUM XapaKTepUCTHKaM (Macce, 3apsy, BPEMEHH KU3HU,
cnuHy 4 T.1.). [loHMManne eHHOCTEN HayYyHOTrO IMO3HAHUS MHUpa
HE BOOOIE /i 4YeIoBeYecTBa B IEJIOM, a JUIsl KaXKJOoro
oOyyaromerocss JMYHO, LEHHOCTEH OBJIAJCHHUS METOJIOM
HAy4YyHOTO TO3HAHUA JUIsl JIOCTH)KEHHUs yclexa B JII0OOM BHIE
IIPAKTUYECKON AESITEIbHOCTU

7. DBOJIIOLM I BCEJIEHHOM
CrtpoeHue u pa3BuTHE HaGnronenue 3a 3Be3gamu, JIyHOH M milaHeTaMHM B TEJIECKOIL.
Bcenennoi HaOmronenne COMHEYHBIX MATEH C IIOMOIILI0 TEJIECKOIa U
cojsHe4YHOro skpaHa. Mcmonwp3oBanme IHTepHeTra g moucka
M300paXeHU KOCMHUYECKHX OOBEKTOB M HHOpMaluu 00 HX
ocobeHHOCcTsAX OOCYXIeHHE BO3MOXHBIX CLEHAPHEB IBOJIOLUU
Bcenennoii.  HMcnons3oBanme  MHTepHeTa Uil ITOMCKaA
COBpEeMEHHOM uHpopmanuu o pa3Butuu Bceenennoil. Onenka
uHpOpManMi C TIO3WIIMM €€ CBOWCTB: JIOCTOBEPHOCTH,
00BEKTUBHOCTH, IOJTHOTHI, AKTYaJIbHOCTH U T.JI.

OBOJIIOLIMSA 3BE3]. Boruncnenue sHepruu, ocBOOOXKAAIOMIEHCS MPH TEPMOSIEPHBIX
I'nnoresa peakuuax. @opMyIupoBKa MpoOIeM TEPMOSIEPHOI IHEPTETUKH.
MIPOUCXOXKACHUS OObsicHEeHHE BJIMSHHUS COJIHEYHOW aKTUBHOCTH Ha 3eMIIlo.
ConHeuHON cUCTEMBI ITonMaHue posin KOCMUYECKUX HMCCIEAO0BAaHUMN, UX HAYYHOIO W

HKOHOMUYECKOT0 3HadeHus . OOCYyKeHIEe COBPEMEHHBIX TUIIOTE3
0 npoucxoxxaeHnu CoIHEUHOI CUCTEMBI

OcBoenne mporpammbl  yueOHOM nuctuiuMHbl «Pu3nKa» MpeanogaraeT Hajauuue B
['BIIOY MO «3neKTpocTallbCcKUil KOJUIEIK», peaau3yionieM o0pa3oBaTelbHYI0 MPOrpaMMy
cpenHero obuiero oopasoBanus B npenenax ocsoenus: OIIOIT CITO na 6a3ze 0CHOBHOTO 00ILEro

44



oOpa3oBaHus, yueOHOTO KaOMHETa, B KOTOPOM HUMEETCS BO3MOXKHOCTh O00ECIEeYUTh CBOOOIHBIN
noctyn B VHTEepHET BO BpeMs Y4eOHOrO 3aHATHA M TEpHOJ BHEYYeOHOH JesSTeTbHOCTH
oOyyJaronuxcs.

[Tomemienne kabuHeTa yAOBIETBOpsET TpeOoBaHUsAM CaHUTAPHO-IMHIEMHUOIOTHYECKIX
npaBui 1 HopMatuBoB (CanlluH 2.4.2 Ne 178-02) 1 ocHaIeHO THIIOBBIM 000PYI0BaHUEM, B TOM
YHCiIe CTEeHUATM3UPOBAHHON yueOHON MeOenbio U CpeAcTBaMu OOydYeHUs, TOCTaTOUHBIMU IS
BBITNIOJTHEHUS TPEOOBAaHUH K YPOBHIO IOJTOTOBKU O0YYaIOLIUXCS.

B xabuwnHere wuMeeTcs MyJIbTHMEIUHHOE OOOPYIOBAHHE, IOCPEICTBOM KOTOPOTO
Y4aCTHUKH OOpa30BaTEIbHOrO TMpoIllecca MOTYT MPOCMATPUBATh BH3YaJbHYI0 HH(MOpPMALHIO,
CO3/1aBaTh MPE3CHTALIMH, BUICOMATEPHAJIbl, UHbIE JOKYMEHTBI.

B cocraB y4yeOHO-METOAMYECKOTO M MaTepUalbHO-TEXHUYECKOTo obecrieueHus padoueit
porpaMMbl 0011e00pa3oBaTeIbHON YueOHOU AUCIUTUTNHBI «DU3MKa» BXOIAT:

* MHOTO()YHKIIMOHAJIbHBIM KOMILJIEKC TPero1aBaTes;

* HaTJISIHBIE TIOCOOUS U JIabOpaToOpHOE 000PYA0BaHUE(KOMIUIEKTHI yU4eOHBIX TaOIHUI], IUIAKATOB U
Ap.);

* nH(OPMAITMOHHO-KOMMYHHKAIIMOHHBIE CPECTBA;

* KOMIUIEKT TEXHHUYECKOW MOKYMEHTAIlMH, B TOM 4HCJIE MacrnopTa Ha CpeicTBa O0y4yeHHS,
WHCTPYKIIUH TI0 X MCIIOJIb30BAaHUIO U TEXHUKE 0€301MacHOCTH;

* OuOMOTEeUHBIN (HOH/I.

B Oubnuoreunslii poHA BXOAAT yueOHUKH, yaeOHO-MeToauueckne KommiekTsl (YMK),
o0OecrieunBarOIIMe  OCBOCHHWE  HMHTETPUPOBAHHOW  y4uyeOHOW  AucuuIUIMHBL  «Dusnkay,
PEKOMEHJOBAaHHBIE WJIM  JIONMYIICHHBIE JUIS  HCIOJNB30BAaHHA B  NPOQPECCHOHATIBHBIX
00pa30oBaTeNbHbIX OpraHU3alUgX, PEATU3YIONMX O0pa30BaTENbHYIO MPOTrpaMMy CpEIHEro
obmero obOpazoBanus B mpenenax ocoeHus OIIOIT CIIO wa 06a3e OCHOBHOTO OOIIETO
o0OpazoBaHwUs.

bubnmoteunslii GoHI TONMOTHEH SHIMKIIONEAUSIMH, CIPABOYHUKAMU, HAYYHOH U HAy4HO-
MOMYJISIPHOM TUTEPaTypOil U T. M.

B mpomecce ocBoenus paboueit mporpamMmbl - 00IIeoOpa3zoBaTeIbHON  ydueOHOM
TUCIUIIINHBL «DU3KKa» CTYAEHTHl UMEIOT BO3MOXKHOCTH JIOCTYIAa K JJIEKTPOHHBIM yUeOHBIM
MarepuajaM Mo OOIIeCTBO3HAHWIO, MMEIONIMMCS B CBOOOJHOM JOCTyne B cetn HHTepHeT
(OMEeKTPOHHBIM ~ KHHTaM, TMpakTHUKyMaM, TecTaM U Jp.), cailiTaM ToCyAapCTBEHHBIX,
MYHHIIUITATLHBIX OPTaHOB BJIACTH.

3.2. UndopmarmornHoe obecrieueHne 00yueHus

[lepeueHbp pexkoMeHIyeMbIX yueOHbIX u3AaHuil, HHTepHeT-pecypcoB, OMOIHUTEIbHON
JUTEpPaTyphl

JJ1s1 cTyIeHTOB

e JlmutpueBa B.®. ®Ousuka ansg npodeccuil U crenuaabHOCTeH TEXHUYECKOro MpOoduiIs:
y4eOHUK U1 00pa30BaTENIbHBIX YUpEeXIeHUH cpell. mpod. odpazoBanus. — M., 2014.

e JImutpuena B.®. ®uszuka s npodeccuil u cnennaabHOCTEH TEXHUUYECKOTO MPOQUIIS.
COopHuk 3amad: ydel. mocoOue st 00pa3oBaTENBbHBIX YUPEKICHHH cpeln. mpod.
obpazoBanusi. — M., 2014.

e JlmutpueBa B.D., BacunmeeB JIL.M. Pusuka s mnpodeccuid W CIENUATbHOCTEH
TexHuueckoro npoduis. KoHTponbHble MaTepuaibl: yued. mocoOus s yupekIeHU
cpen. mpod. oopazoBanus / B.®.J[Imutpuesa, JI.1.Bacunses. — M., 2014.

e JlmutpueBa B.®. ®usuka ans npodeccuil u CrenuanbHOCTEH TEXHUYECKOTo MpOQHIIs.
JlaBoparopHblil mpakTUKyM: yuel. mocoOus /i yupexaeHui cpell. mpod. oOpazoBanus /
B.®. Jlmutpuesa, A.B. Kopxyes, O.B. Myprazuna. — M., 2015.

e JlmutpueBa B.®. ®Ousuka ans npodeccuil U crenuaibHOCTeH TEXHUYECKOro MpoduiIs:
AJIEKTPOHHBIA y4e0.-METO/. KOMIUIEKC Il 00pa30BaTeNbHBIX YUPEXKIACHUN Cpell. Tpod.
obpazoBanus. — M., 2014.
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HAmutpuea B.®D. Ousuka ans npodeccuil U CrieuaabHOCTeH TEXHUYECKOTO MPOduIIs:
DJIGKTPOHHOE yueOHOe u3NaHue (MHTEPAKTUBHOE OJICKTPOHHOE TMPUIOKEHHE) JUIS
00pa3oBaTeNbHBIX YUPEKICHUN cpel. nmpod. odbpazoBanus. — M., 2014,

KacesnoB B.A. UmroctpupoBansbiii atiac no ¢pusuke: 10 kimacc.— M., 2010.

KacesnoB B.A. UnmroctpupoBannbiii atiac nmo ¢pusuke: 11 kimacc. — M., 2010.
Tpopumora T.U., dupcor A.B. ®Pusumka nmusa mnpodeccuii W ClenHaIbHOCTEH
TEXHHYECKOTO M €CTECTBEHHO-HAay4YHOTO npodueii: CoopHuk 3amay. — M., 2013.
Tpopumosa T.U., DupcoB A.B. Dusuka g mnpodeccwii M CHENHATBHOCTEH
TEXHUYECKOTO U €CTECTBEHHO-HAy4YHOT0 npoduieit: Pemenus 3anau. — M., 2015.
Tpodumona T.U., Dupcos A.B. ®uzuka. CnpaBounuk. — M., 2010. dupcos A.B. dusuka
JUTSE IPOeCCHii U CIIEUATEHOCTEH TEXHHYECKOTO M €CTeCTBEHHO-HAYYHOTO MpOoduiei:
y4eOHHMK JJI1 00pa3oBaTEIbHBIX YUPESKICHUU cpell. mpod. oOpa3oBaHus / MO pex.
T.N. Tpodpumooii. — M., 2014.

s npenogaBareJiei

Kouctutynuss Poccuiickoit @enepauuu (IpuUHATa BCEHAPOAHBIM  TOJIOCOBAHHEM
12.12.1993) (c y4eroM MONpPaBOK, BHECEHHBIX (enepaTbHbBIMH KOHCTUTYIIHOHHBIMH
3akoHaMu P® o nonpaskax k Koncturynuu P® ot 30.12.2008 Ne 6-DK3, ot 30.12.2008
Ne 7-®K3) // C3 PO. — 2009. — Ne 4. — Cr. 445.

@Oenepanbhblii 3akoH OT 29.12. 2012 Ne 273-®3 (B pen. ¢denepaibHbIX 3aKOHOB OT
07.05.2013 Ne 99-@3, o1 07.06.2013 Ne 120-®3, o1 02.07.2013 Ne 170-®3, ot 23.07.2013
Ne 203-@3, ot 25.11.2013 Ne 317-@3, ot 03.02.2014 Ne 11-®3, ot 03.02.2014 Ne 15-D3,
ot 05.05.2014 Ne 84-@3, ot 27.05.2014 Ne 135-®3, ot 04.06.2014 Ne 148-D3, c u3m.,
BHeceHHbIMU DenepanbHbiM 3aKOHOM OT 04.06.2014 Ne 145-03) «O6 obpazoBanuu B
Poccniickoit denepanum».

[Tpuxa3 MunucrepcrBa oOpazoBaHusi U Hayku P®D «OO0 yTBepxkiaeHuu ¢enepasbHOro
rOCyIapCTBEHHOrO0  00pa30oBaTENBbHOTO CTaHAApTa CcpeaHero (MOJIHOro) — 0OIero
obpazoBanus» (3apeructpupoBad B Muntocte PD 07.06.2012 Ne 24480).

[Tpuxa3z MunobpHayku Poccun ot 29.12.2014 Ne 1645 «O BHecenun uzmenenuii B [Ipukas
MunucrepcTBa 00pa3oBanus 1 Hayku Poccuiickoit @eneparuu ot 17.05.2012 Ne 413 “O6
YTBEPKACHUH (eIepaIbHOTO TOCYIapCTBEHHOIO0 00pa30BaTENbHOIO CTaHAAPTa CPETHETO
(momHOTO0) 0011IeTO 00pa30BaHUS .

[Tucemo JlemapramMeHTa TOCYIapCTBEHHOM NHOJMTUKM B cepe MOATOTOBKM paboumx
kagpoB u JAIIO MunoGpuayku Poccum ot 17.03.2015 Ne 06-259 «Pexomenpauuu 1mno
OpraHu3allii IOJIyuYeHHsl CpeaHero oomero oOpa3oBaHUs B IHpeAeraax OCBOCHHUS
00pa3oBaTeNbHBIX MTPOrpaMM CpeaHero mnpodeccuoHaIbHOTO 00pa3oBaHUs Ha Oasze
OCHOBHOT'0O 00111ero 00pa3oBaHMs ¢ y4eTOM TpeOOBaHUH (eepaabHbIX FOCy1apCTBEHHBIX
00pa30BaTeNbHbIX CTAHIAPTOB U MOJIy4aeMoil Tpodeccuu Uil CHEeUaTbHOCTH CPEAHETO
npo¢eCCHOHATBLHOTO 00pa30BaHMS.

®enepanbhblil 3akoH 0T 10.01.2002 Ne 7-d3 «O6 oxpaHe OKpyk aromiei cpeasn» (B pel.
o1 25.06.2012, c u3m. ot 05.03.2013) // C3 PO. — 2002. — Ne 2. — Cr. 133.
HmutpueBa B.®., Bacwibe JI.U. ®usmka npns npodeccuii U CreHAIbHOCTEH
TEXHUYECKOTO MPO(UIIS: METOJUUECKUE PEKOMEHAAINN: MeTo1. Tocodue. — M., 2010.

HNHTepHeT-pecypcsl

www.fcior.edu.ru (DenepanbHblii eHTP HHOOPMAITIOHHO-00Pa30BaTENbHBIX PECYPCOB).
wwww.dic.academic.ru (Axagemuk. CaoBapu U SHIUKIONEIUN ). Www.booksgid.com
(Books Gid. DnekrponHast 6MOIMOTEKA).

www.globalteka.ru (I'mobanreka. ['mobanpHas 6uOIMOTEKAa HAYYHBIX PECYPCOB).
www.window.edu.ru (Eaunoe okHO gocTyna k 00pa3oBaTelbHBIM pecypcaM). Www.st-

books.ru (JIyummas yueOHas auteparypa).
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www.school.edu.ru (Poccutickuit oOpazoBarenbHbIil mopTai. JJocTymHOCTh, KauecTBo,
3(PEKTUBHOCTB ).

www.ru/book (DnexkTpoHHass OMOTUOTEYHAS] CHCTEMA).
www.alleng.ru/edu/phys.htm (O6pa3zoBarenbubie pecypcsl MHTepHETa — DH3HKKa).
www.school-collection.edu.ru (Enunast kosmekmus udpoBsIXx 00pa3oBaTeIbHBIX
pecypcoB). https//fiz.1september.ru (yueOHO-MeTOIMUECKast razeTa « DUBHKaY).
www.n-t.ru/nl/fz (HobeneBckue naypearsl mo (GU3HKE).

www.nuclphys.sinp.msu.ru (S1nepnas ¢usuka B Uutepuere).
www.college.ru/fizika (IToarotoska k EI'D).

www.kvant.mccme.ru (Hay4HO-TIONYJISIPHBIA (PU3UKO-MAaTEMaTHYECKHH XKy pPHAI
«KBaHT»).

www.yos.ru/natural-sciences/html (ecTecTBEeHHO-HAYUYHBIH KYpPHAI JUISI MOJIOAEKU

«IlyTb B HayKy»).
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4. KoHTpOJIb M OLleHKA Pe3yJIbTATOB OCBOCHUSI Y4eOHOM IMCIHIIJIUHbI

KoHTpo/1b M O1leHKA pe3yJIbTaTOB OCBOCHHUS yUEOHOM JUCHUIUINHBI OCYIECTBIIAETCS
IpernojaBaTesieM B MpoIiecce MPOBEIEHUS ONpoca 3HAHUN CTYJIEHTOB B XOJI€ MPOBEICHUS
KOMOMHHPOBAHHBIX YPOKOB.

Pe3yabTaTsl 00yuyeHus @DopMbI U METOAbI KOHTPOJISI U OLIEHKHU
(oCBOCHHBbIE YMEHHS, YCBOCHHBIC 3HAHMS) pe3yJIbTaToB 00y4eHHs

1 2

Ymenusn:

- JaBaTb onpeneneHHﬂ (1)1/131/ILI€CKI/IX BEJINYNH, HpaKTI/I'-IeCKI/Ie 3alaHHuA,

- TPUMEHSTH (PU3NYecKre 3aKOHOMEPHOCTH JIJIst
pelieHus 3aay;

- yMEHUs1 00pabaTbIBaTh pe3yabTaThl U3MEPEHUH, | JJaOOpaTOPHBIE 3aHATHS
0o0HapyXUBaTh 3aBUCUMOCTb MEXIY
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(GU3NYECKUMHU BEIMYMHAMH, OOBSICHSTD
MIOJIyYEHHBIE PE3YJIbTAThI U JIE/1aTh BHIBO/IBI,

- YMEHHUA pemarh (pU3NYecKue 3a1auu;

- YMEHUS IPUMEHSTh NOJTYYECHHbIE 3HAHUS JUIs
0O0BSICHEHUS — yCIIOBUI MPOTEKaHUsI (PU3NIECKUX
SBJICHUH B IpUpoAe, npodeccuoHanbHoi chepe u
TUISL IPUHATHS TPAKTUYECKUX PEIICHUH B
IIOBCEJHEBHOM KU3HU;

-yYMEHHE UCTIOIb30BaTh Pa3IMYHbIe HCTOUHUKU
JUIs IOTy4eHus: GU3N4ecKoil nH-—  ¢dopmanuu,
OLIEHUBATh €€ IOCTOBEPHOCTH;

- yMeHue pa3pabaTblBaTh BO3MOKHbIE CUCTEMBI
JEUCTBUN U KOHCTPYKLIHUH JJIs

- OKCHEPUMEHTAIBHOIO OIPEETICHUS
(U3HYECKUX BEIINYUH;

- YMEHUE BOCIPUHUMATh, aHAJTU3UPOBATh,
nepepadaTeIBaTh U NPEAbIBIATH HH(OPMAIIHIO B
COOTBETCTBHUH C TIOCTABJICHHBIMH 33/I1a4aMHU.

IMPAKTUYCCKHUEC 3a/laHNs,
IMPAKTUYCCKHUC 3a/laHUs,

CaMOCTOATCIIbHAA BHEAY JUTOPHAA pa60Ta

9

1a00paTOPHBIC U MTPAKTUICCKHE 3aHATHS;

1a00paTOPHBIE U MPAKTUYECKUE 3aHITHS;

3Hanusa:

- OCHOBOITOJIATAFOIIMX (PU3HYCCKUX ITOHATHH,
3aKOHOMEPHOCTEH, 3aKOHOB Y TEOPHIA; YBEPCHHOE
HCII0JIb30BaHUE (DU3HYCCKON TEPMUHOIOTHH H
CHMBOJINKHA

- OCHOBHBIX METOJIOB HAYYHOT'O TIO3HAHUS,
HCIOJIb3YEMBIMH B (DU3HKE:

NPaKTUYCCKHUE 3aHATHSI, CAMOCTOSTEIIbHAS
BHeayUTOpHas pabora

NPaKTUYCCKHUE 3aHATHSI, CAMOCTOSTEIIbHAS
BHeayUTOpHas pabora
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