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[Iporpamma o61mieoOpazoBarenbHoro mnpeamera «®dusuka» NpeaHa3HayeHa st
U3yd4eHUs B TMpo(decCHOHANbHBIX 00pa30BaTeNIbHBIX OpraHU3alUsaX, pPEaTU3YIONINX
00pa3oBaTeNbHYI0 TPOrpaMMy CpeIHEro ooiero oOpa3oBaHUs B MpPEIENaX OCBOCHUS
OCHOBHOM npodeccruonanbHoi oopazoBarenbHoi mporpamMmMbl CI1O (OITOIT CTIO) Ha 6aze
OCHOBHOT'0 00111eT0 00pa30BaHus PU MOJATOTOBKE CIIENUAINCTOB CPEAHETO 3BEHA.

[Iporpamma pa3zpaboTana Ha ocHOBe TpeboBaHmil denepanbHOT0 rocyAapCTBEHHOTO
00pa30BaTEeNLHOTO CTaHAApTa CPEAHEr0 OOIIEro 0O0pa30BaHUs, MPEABSIBISIEMBIM K
CTPYKTYpe, COAEP)KaHUIO M pe3yJbTaTaM OCBOEHHUS ydeOHOW mpeamera «Dusuka», B
cootBeTcTBUM C: [lpukazom MunmnpocBeuieHuss PO ot 24.08.2022 r. Ne 762 «O6
yTBepkaeHuH [lopsiaka opranu3aii U OCYIIECTBICHUS 00pa30BaTeIbHON JESTEIIbHOCTH
no o0pa3zoBaTelbHBIM TMpOrpaMMa CpeaHero MnpodeCcCHOHAIBLHOTO  00pa30BaHUs»,
[Tpukazom Munnpocgemieauss PO ot 12.08.2022 r. Ne 732 «O BHeceHUH U3MEHEHUH B
®enepanbhbiil ['ocynapctBennsbiii Crangapt Cpennero O6mero O6pazoBanusy, [Ipukazom
o1 23.11.2022 r. Ne 1014 «O0 yrBepxknenun ®enepanbaoit O0pazoBatenbHoil [Iporpammbl
Cpennero O6mero O6pa3oBanus», PekoMeHIauusMu MO peaan3aluy CPEAHEro OOIIEero
oOpa3oBaHMsi B Tpelerdax OCBOEHUS 00pa30BaTEIbHOW MPOrpaMMbl  CPEIHETrO
npodeccroHambHOro oopazosanus (0T 01.03.2023 1. Ne 05-592).

Opranmzauusa — pazpadotunk: DenepanbHOE TrOCYAapCTBEHHOE OFOIKETHOE
yupexeHue BbIciiero oOpa3zoBaHus KazaHCKu HCCIEIOBATENBCKUN TEXHOJIOTHYECKUN
yHUBepcuTeT Ka3aHCKHAN TEXHOJIOTHYECKUN KOJUIEK.

Paccmotpena Ha 3aceganuu npeaMeTHO-1ukI0Boi komuccuu (ITLK)
nporokos Ne 7 ot "25" mapra 2025 r.

ITpencenarens I11IK / H.H. ®anuna



COJEPKAHME

1. OGmras xapakTeprucTruka pabodel mporpaMmMbl 00IIe00pa30BaATEIIBHON
JTUCHUTUTMHBI «(DU3HKa»

2. CTpyKTypa u coepkanue o011eo0pa3oBaTebHON AUCITUTLIMHBI

3. YcoBus peanuzamnuy mporpaMMbl 001ie00pa3oBaTebHON TUCIIUTLUTUHBI

4. KoHTpOoJb 1 OLIEHKA Pe3yIbTaTOB OCBOCHHUS 00111e00pa30BaTEIbHON JUCIUTIIIMHBI



1.  OOmasi xapakrepucTMKa pado4eil mporpammsl 001e00pa3oBaTeabHOM
T CLHUILIAHBI

1.1.  Oo6mieobpa3oBarenpHas qucuunHa «PuU3nKay ABISETCS 005S3aTENbHONYACTHIO
001meo0pazoBaTenbHOro 1uKIa 00pazoBatenbHOi mporpammbl B cootBerctBun ¢ GI'OC CIIO
no crenranbHOocTH 12.02.10 MoHTax, TeXHHUYECKOoe OOCITy)XKMBaHHE M PEMOHT
OMOTEXHUYECKUX MEIUITMHCKHX aIlllapaToOB M CUCTEM, peanu3yeMoi Ha 6a3e OCHOBHOTO
oOmero oOpa3oBaHus, YTBEpXKIACHHBIA mMpukazoM MunmnpocBemenus Poccun ot
20.12.2024r. Ne 967.

[Iporpamma paszpaborana Ha ocHoBaHuu TpeboBanuit ®I'OC cpeanero oOmiero
oOpazoBaHusi C  y4eTOoM  TNpo(ecCHOHANbHOW  HAMPABIECHHOCTH  MOJy4aeMOM
npodeccun/cnennansHocTd. Ha uzydenne aucuummsel «®Pusnkay Ha 0a30BOM ypOBHE
OTBOJIUTCS YETHIPE 3aUETHBIC CTMHUIBL.

B zaBucumoctM 0T  TpPO(ECCHOHANBHOM  HATPABIEHHOCTH  MOIy4aeMOM
npodeccun/CrenuanbHOCTH  CpeHEro  Mpo(ecCHOHATBHOTO 00pa3oBaHMs NPENojaBaTeNb
CaMOCTOATENBHO OMPE/IENIET MOCEN0BATENbHOCTh H3YUeHHs i 00bEM YacOB, OTBOJMMBIN HA M3yYEHUE
OTJENbHBIX TE€M, a TAKKE MOKET MPOBOJAUTH 1a00PaTOpPHBIE  PabOTHI IO-CBOEMY  YCMOIPEHHIO
C YoM UMEIOIIErocst 000pYA0BAHUSL.

1.2. eau u miaHupyemble Pe3yJdbTaThl 0CBOEHHS AHCHMILTHHDI:
1.2.1. Ienu u 3a7a4u TUCHUILIHHBI:

Coneprxkanue mporpaMmMbl 001eo0pa3oBaTeIbHON TUCIMIUTIHHB DU3KMKa HATIPaBIeHO Ha
JOCTUKEHHE CIESTYIOIMX LeJei:

e (opmupoBaHue y OOYYalOIIUXCS YBEPEHHOCTH B IIEHHOCTH 00pa3oBaHMU,
3HAYUMOCTH (PU3MUYECKUX 3HAHUM JJISI COBPEMEHHOTO KBAIU(DUIIMIPOBAHHOTO CNEIUANKICTA
TIPH OCYIIECTBICHUH €r0 TIPO(eCcCHOHANBHOM AeATeNbHOCTH;

e (hOPMUPOBAHUE €CTECTBEHHO-HAYYHOM IPaMOTHOCTH,;

e OBJaJICHUE crenUpUUECKON cUCTeMO (DU3NYECKUX TOHATHM, TEPMUHONOTUEH U
CUMBOITHKOI;

* (OCBOCHHE OCHOBHBIX (DM3MUECKUX TEOPHH, 3aKOHOB, 3aKOHOMEPHOCTEH;

e OBJQJICHUE OCHOBHBIMM  METOJAaMH HAYYHOTO T[O3HAHHUS  HPUPOBI,
HCTIONb3yeMbIMU B (u3uKe (HAOMIOJEHWE, OTMMCAHWE, W3MEPEHHE, BBIIBIKCHUE THIIOTE3,
TPOBE/ICHUE FKCTICPUMEHTA);

e OBJQJICHUEC YMEHUSAIMU 00pabdaThiBaTh JaHHBIE AKCIEPUMEHTa, OOBICHATDH
TIOJTyUeHHBIE Pe3yJIbTaThl, YCTAaHABIMBATh 3aBUCUMOCTH MEXIY (U3NUECKUMHUBEINUYMHAMH B
Ha0J110/JaEMOM SIBJICHHH, NIEJIaTh BBIBOIBI;

e (opMUPOBaHUE YMEHHUS pelIaTh PU3NUECKHUE 33/1a4H Pa3HbIX YPOBHEH CII0KHOCTH;

e pa3BUTHE T[O3HABATEJBHBIX WHTEPECOB, WHTEIUIEKTYalbHbIX W TBOPYECKUX
CIOCOOHOCTEH B Mpolecce NPUOOPETeHUs 3HAHUK C UCTOIb30BAHUEM PA3ITHMYHBIX



MCTOYHMKOB HMH(OpPMALMM U COBPEMEHHBIX HH(POPMALMOHHBIX TEXHOJIOTHH; yMEHHH
(GopMynrpoBaTh 1 0OOCHOBBIBATH COOCTBEHHYIO TO3UIIHIO 110 OTHOIIEHUIO K (DU3UYECKOH
MHPOPMAIINH, TONYYaEMOii U3 PA3HBIX UCTOYHUKOB;

* BOCIHUTAHKE YYBCTBA FOPJOCTH 32 POCCUICKYIO (hr3nyeckyto HayKy. OcBoeHue

kypca O/ «®usnka» mpeanonaraeT pemeHnue Caeayomux 3a1a:

e npuoOpeTeHue 3HAHUH 0 PyHIAMEHTATbHBIX (DU3UYECKUX 3aKOHAX, JEKAIIUXB OCHOBE
COBPEMEHHOW (PU3UYECKOM KapTHUHBI MUPA, TPUHIIUIIOB JEHCTBHS TEXHUUECKUX YCTPOMCTB
M TPOM3BOJICTBEHHBIX TPOLECCOB, O HaUOOJIEe BaKHBIX OTKPHITHAX B 007acTH (DU3UKH,
OKa3aBIIKX ONpEENAIoNIee BIMIHUE HA Pa3BUTHE TEXHUKU U TEXHOJIOTHH;

e TOHMMaHUE (U3UYECKOW CYIIHOCTH SBICHUH, MPOSBISIONIUXCS B PaMKax
IPON3BOJICTBEHHOM JIEATEIBHOCTH;

e OCBOGHHE CIOCOOOB KCMONB30BaHUA (DU3MUECKUX 3HAHUI IS peleHus
NPAKTUYECKUX U NPOPECCHOHANBHBIX  33lad, OOBSICHEHUs  SABJICHUN NPHUPOJIBI,
IIPOU3BOJCTBCHHBIX M TEXHOJOTHYCCKUX IIPOLECCOB, MPUHIUIIOB NEUCTBUSA

TEXHUYECKUX IPUOOPOB U YCTPOICTB, 00ecrieueH s 0€30IacCHOCTH POU3BOICTBA U
OXpaHbI TIPUPOJIBI;

e (opMupoBaHME YMEHMH pernath y4eOHO-TpakTUYECKHEe 3ajaud  (QU3MYECKOro
COZIEpKaHus ¢ y4€TOM NpodecCHOHATbHOM HANPaBICHHOCTH;

e pPHOOPETEHHE OIBITA O3HAHMS U CAMOIO3HAHUS; YMEHUI CTaBUTb 3aa4 UPELIaTh
MpoOIEMBI ¢ YUETOM MPO(EeCCHOHATBHOM HANPABICHHOCTH;

e (opmupoBaHHE yMEHUI UCKaTh, aHAJTU3UPOBATh U 00pabATHIBATh (DHU3UUECKYIO
MHPOPMAIHIO ¢ y4ETOM MPO(ecCHOHANBHOM HAPABIEHHOCTH;

* TOJrOTOBKAa OOyYaromUXCs K YCHEIIHOMY OCBOCHHIO HUCLUMIUIMH M MOAYJeH
npodecCHOHANBHOTO TMKIA: (OPMHUPOBAHHE Yy HHUX YMEHHH W OMbITA JAESITEIbHOCTH,
XapaKTEePHBIX [T podeccuit / TOMMKHOCTEH CIyKAIMX WK CIeIUaTbHOCTEH, MOMyYaeMbiX B
npodecCHOHANBLHBIX 00pPa30BATENbHBIX OPraHU3AIKSIX;

e MOArOTOBKA K (DOPMUPOBAHHIO OOMKMX KOMMETEHUHH Oyjayliero crenuanicra;
camM000pa30BaHys, KOMMYHUKALMH, MPOSBICHUS TPAKAAHCKO- MATPHOTHYECKOW MO3UIMH,
COTPYAHHMYECTBA, NPHUHATHUS pPEIIEHUHA B CTAHJAPTHOM U HECTAHIAPTHOM CHUTYalMsX,
MPOEKTUPOBAHKSA, MPOBEACHUS (QU3MUECKUX H3MepeHuil, 3(QexTuBHOr0 1 0Oe30macHoro
MCTIOJIb30BAHUS PA3IMYHBIX TEXHUYECKUX YCTPOICTB, COOMOICHUS PABII OXPaHbI TPya TpU
pabote ¢ Quznueckumu mpudopamu 1 000pyA0BaHUEM.

OcoOeHHOCTh (hOpMUPOBAHHS COBOKYMHOCTH 3aJa4 U3YYEHUS (U3UKH [JI1CHUCTEMBI
CpefiHero mpoQecCuoHaNbHOTO 00pa30BaHUS 3aKII0YAETCS BHEOOXOIMMOCTH pealu3aluu
npo(eccCHoHaNbHOW HAMPaBIEHHOCTH peIIaeMbIX 3a1ad, yu4éra ocoOeHHOCTeH  cdepbl
JeATENBHOCTU OYYIIHUX CHENUATICTOB.

B pesynbrate 0CBOGHHS AUCHHUILTMHBI 00YYAIOMIMICS JO/IKEH 3HATD:

e CMBICT TMOHATHH: (U3MYECKOoe SABJEHHE, THMOTE3a, 3aKOH, TEOpHs, BEIIECTBO,
B3aUMOJICHCTBHE, JNEKTPOMArHUTHOE T10J€, BOJHA, (OTOH, aroM, AaTrOMHOE SJpo,
MOHM3UPYIOLIUE U3TYUECHNS;



e CMbICT (DU3UYECKUX BEIUUMH: CKOPOCTh, YCKOPEHHE, MAcCa, CHIIa, UMIYJbC, padoTa,
MEXaHW4ecKasi JHEeprus, BHYTPEHHSS OHHeprus, aOCONIOTHAs TeMIeparypa, CpeaHss
KUHETUYECKass DHEPrus YacTUIl BEIIECTBA, KOJMYECTBO TEIUIOThI, 3JIEMEHTApPHBIN
JIEKTPUYECKHIH 3apsi;

e CMBICT (U3MIECKHX 3aKOHOB KIACCHIECKOW MEXaHWKH, BCEMHPHOTO TSTOTCHHS,
COXpAaHEHHMS DHEPruH, HMIyJIbca M  JJIEKTPUUYECKOTO  3apsna, TEepPMOJUHAMUKH,
3NEKTPOMATHUTHOM MHAYKIUH, HOoTOIPPeKTa;

e BKIAJ] POCCHHCKHX u 3apyOCKHBIX YUYEHBIX, OKA3aBIIMX HAMOOINbIIEE BIMAHHEC HA
pa3ButTHE QUHKH;

B pesynbrarte 0cBOCHMS AUCHUILTUHBL 00YYAIOMIUACS A0JKEH YMeTh:

e TPOBOJUTH HAOJIOJEHNS, TIAHUPOBATh M BBHITIONHATH AKCIIEPUMEHTHI,

* BBIIBUTaTh THIIOTE3Bl U CTPOUTH MOJIEIH,

e TMPUMEHATH MMOJTYUYCHHBIC 3HAHUS IO PUBUKE JJI1 OOBSICHEHUS PazHO00Pa3HBIX
(bM3MYeCKUX SBICHUN U CBOWCTB BEIECTB;

* TIPAKTHYECKH HCTIONb30BATH (PM3MUECKUE 3HAHHS;

* OICHHBATH JIOCTOBEPHOCTh ECTECTBEHHO-HAYYHOM HH(OpMAIWH;

* HCIOJIb30BaTh MPUOOPETCHHBIC 3HAHUS U YMEHUS IS PEIICHUANPAKTHUECKUX
3aJlad  TIOBCEJHEBHOM KW3HH, oOOecreuyeHns O€30MMacHOCTH COOCTBEHHOM IKHM3HH,
PalMOHATILHOTO IPUPOAOTIONL30BAHUS M OXPAHBI OKPYKAIOIIEHCPEIbI.

* ONUCHIBATH U OOBACHATH (DM3UUECKHUE SBICHUS M CBOMCTBA TEN: CBOMCTBA Ta30B,
KUIKOCTE W TBEPABIX TEN; 3JEKTPOMATHUTHYI0 HMHAYKLHIO, PACHPOCTPAHEHUE
IEKTPOMArHUTHBIX BOJIH; BOJHOBBIC CBOMCTBA CBETA; U3TyUEHUE U MOTJIOIMICHUE CBETA aTOMOM;
boTorddexr;

e OTJIMYATh THTOTE3bl OT HAYYHBIX TEOPHIL;

e JIeNaTh BBIBOJIBI HA OCHOBE HKCIEPUMEHTAIBHBIX JAHHBIX;

* TIPUBOJUTH MPUMEPHI, TOKA3BIBAIOIINE, YTO: HAOIIOICHHS U IKCTIEPUMEHT SBISIOTCS
OCHOBOM [l BBIBMJKCHHMS THIOTE€3 M TEOPUHl, MO3BOJAIOT MPOBEPUTH HCTUHHOCTh
TEOPETUYECKUX BBIBOJIOB; (hM3MUECKAs TEOPHUS NAET BO3MOKHOCTH OOBSCHATH HM3BECTHBIC
SIBJICHUS IPUPOJIbI M HAYUHBIE (DaKThI, PEICKA3bIBATH €16 HEU3BECTHBIC SBJICHUS,

* TPUBOJUTH IPUMEPHI MPAKTUUECKOTO UCTIONH30BAHMUS (DM3UUESCKIX 3HAHHMN: 3aKOHOB
MEXaHUKH, TEPMOJMHAMHUKUA U DJICKTPOJAWHAMHUKMA B OSHEPreTHKE;, pa3MYHBIX BHUJIOB
3JIEKTPOMATHUTHBIX W3NYYEHUH IS PA3BUTHS PAJU0 M TEICKOMMYHUKAI[MH, KBAHTOBOM
(bM3KMKK B CO3MAHUM SEPHON SHEPTETUKH, JTa3€POB;

e TPUMEHSATH TOMYYECHHBIC 3HAHUS IS peIeHns QU3MYecKuX 3a1au;

e ONpeAeNATh XapakTep GU3UUECKOro mpolecca 1o rpaguky, taduuie, hopmyne*;

M3MEPATh AN (PU3MUECKUX BEJMYMH, TPEACTABISAS PE3yJAbTaThl U3MEPEHUM YYETOM HX

TIOTPELIHOCTEH.

1.22. Ilnanupyemble  pe3yJbTaThl  OCBOEHHSI  001Ie00pa3oBaTebHON
nucnumIHHLI B cooTBeTcTBHE ¢ ®T'OC CIIO 1 Ha ocnoe ®I'OC C00



Konx n naumenoBanue
(opMHpyeMbIX KOMIETeH U

HJIaHpreMLIe Pe3yJbTaThI 0CBOCHUS THCHHILTUHBI

00mme

I[I/ICIII/IHI[HHEII)HBIG

OK 01. Beibupats crocoObl penreHus
3a71a4 mpodecCHoHANBHOM
JEATEITHHOCTH PUMEHHUTENBHO K
Pa3IMYHBIM KOHTEKCTaM

B yacTu Tpy/10BOro BocnuTAHUSA:

- TOTOBHOCTH K TPY/1y, OCO3HAHHE LIEHHOCTH MacTepPCTBa,
Tpynonooue;

- TOTOBHOCTh K aKTHBHOM JICATEILHOCTH TEXHOJIOTHUECKON U
COLIMATEHON HATIPABIECHHOCTH, CTIOCOOHOCTh MHHUIMUPOBATS,
IUIAHKUPOBATh U CAMOCTOSATENILHO BBIIOJIHATH TAKYIO
JEATEIIbHOCTD;

- MHTEpeC K pa3andHbIM cepam npodeccrnonanbHon
JIeATEIIbHOCTH,

OBaajieHne yHUBEPCATLHBIMA Y4eOHBIMH M03HABATEJIbHBIMH
JAefdCcTBUAMMU:

a) 0a30Bble JIOTHYECKHE elCTBHS:

- CaMOCTOATENBbHO (hOPMYIHPOBATH M AKTyaTHM3UPOBATh MPOOIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

-yCTaHABJIMBATH CYLIECTBEHHBIN MPU3HAK WM OCHOBAHUSLIS
CpaBHEHUS, KIacCH(PUKAIMK U 0000IIEHNS;

- ONIPEeNENATh LeNH IeATENbHOCTH, 3a1aBaTh TAPAMETPHI U
KPUTEPHH UX IOCTHKEHHUS;

- BBISBJISITh 3aKOHOMEPHOCTH U TPOTUBOPEUHS B
paccMaTpUBAEMBbIX SBIECHHSAX;

- BHOCUTh KOPPEKTHUBHI B JIESITEIbHOCTh, OLIEHUBATh
COOTBETCTBHE PE3yJIbTATOB LIEJSIM, OLIEHUBATh PUCKU
MOCJICICTBHH JAECATCILHOCTH;

- pa3BUBaTh KPEATHBHOE MBIIICHUE TIPH PEIICHUH KIU3HEHHBIX
npo0iem

0) 0a3oBbIe HCCIeI0BATENbCKHE JelCTBHS:

- BJIQJIETh HAaBBIKAMHU YIE€OHO-HUCCIIEI0OBATELCKON U MPOEKTHOM
JIEATEIBHOCTH, HAaBBIKAMH Pa3pelIeHus mpooem;

BBISIBIIATH IPUYUHHO-CIICJICTBEHHBIE CBS3U U
aKTYyalu3upoBaTh 3ajady, BBIBMIaTh THIIOTE3y €€ PEelIeHHs,

- chopMHEpOBATH PEICTABICHUS O POJIH M MECTE (PH3UKH

1 ACTPOHOMHUH B COBPEMEHHOM HAy4HO! KapTHHE MUPA, O
cucTeMoo0pa3syroneit posu GU3UKU B pa3BUTHU
€CTECTBEHHbIX HayK, TEXHUKH U COBPEMEHHBIX TEXHOJIOTUH, O
BKJIAJIC POCCHICKUX U 3apYOEKHBIX YUCHBIX-(DU3HKOB B
pa3BUTUE HAYKH; OHUMaHHE (pU3NYECKOI CYITHOCTH
HaOJII0JaeMbIX SIBIICHUI MUKPOMHUPA, MAKPOMUpA U
MeraMupa; IOHUMaHue POJIU ACTPOHOMUU B
IPAKTUYECKOH AEATEIBHOCTH YEIOBEKA U JaIbHEHIIEM
Hay4YHO-TEXHUYECKOM Pa3BUTHH, POJIU (U3MKHU B
(GopmMupoBaHUH Kpyro3opa u GpyHKIMOHATBHOMH
IPaMOTHOCTH YeJIOBEKa JUIsl PELICHHS IPAKTUYECKUX 3a/1a4;

- chopMUpOBATh YMEHUS PEIIaTh pacCUETHbIE 3a]]a4ll C IBHO
3aJIaHHOM (PM3MUECKON MOJIENIBIO0, UCHIONIB3YS (hU3HUeCKue
3aKOHBI ¥ IPHHLMIIBL; HA OCHOBE aHAJIN3a YCIIOBUS 3aaull
BBIOMPATh (PU3MUYECKYIO MOJIEINb, BBIIEIATh (PU3NUECKHE
BEJIMYMHBI U (POPMYJIbI, HEOOXOJUMBIE [ITIS €€ PeLIeHHU,
MPOBOJUTH PACUEThI M OLIEHUBATH PEATLHOCTD TOJYYEHHOTO
3Ha4eHMs (PU3MUECKON BENMUMHbI; pellaTh KaueCTBEHHbIE
3a]1a4Hl, BBICTPAKBasi JOTMYECKH HEIPOTHBOPEUNBYIO LIETIOUKY
pacCy)KIAE€HUH C ONOpPOM Ha M3y4YEHHBIE 3aKOHBI,
3aKOHOMEPHOCTH M (pM3HYECKHE ABICHNUS,

- BJIaIeTh OCHOBOMOJIAralomuMy (PU3MIECKUMHUIIOHATUSAMU
U BEJMYMHAMH, XapaKTePU3YIOIUMHU (H3HYECKHe MPOLECCHI
(CBA3aHHBIMH C MEXaHHYECKHUM JIBI)KEHHUEM, B3aUMO/IEHCTBHEM
TeN, MEXaHMYECKMMU KOJIeOaHHSAMH U BOJIHAMHU; ATOMHO-
MOJIEKYJISIPHBIM ~ CTPOGHHEM  BEILIECTBA,  TEMJIOBBIMU
IpoLECCaMU;




HaXOJUTb ApIYMEHTBI JJIsl I0KA3aTeIbCTBA CBOMX YTBEPKICHUH,
3aj1aBaTh [APAMETPbl ¥ KPUTEPHUH PEILEHHUS;

- QHAIM3UPOBATh IOJyYEHHBIE B XOJE pELICHHs 33a/1aud
pe3ynabTaThl, KPUTHYECKM OLEHMBATb MX  JIOCTOBEPHOCTb,
IPOTHO3UPOBATh U3MEHEHHE B HOBBIX YCIIOBHUSIX;

- YMETb IEPEHOCUTh 3HAHUS B [I03HABATEIbHYIO U PAKTHIECKYIO
0071aCTH XKU3HEEATEbHOCTH;

- yMETh HHTETPHPOBATh 3HAHHA W3 PasHBIX MPEIMETHBIX
obJacrei;

- BBIIBUraTh HOBBIE HJEH, IIPEIJIarath OPUrHHAIbHBIE HOIXOIbI H
PeIICHHS,

- CIOCOOHOCTh MX HCIHOJNB30BaHHS B TI03HABATEIbHON U
COLIMAILHOM TIPAKTHKE.

HJIEKTPUYECKUM U MATHUTHBIM TTOJISIMH, 3JIEKTPUUECKIM TOKOM,
3JIEKTPOMATHUTHBIMU KOJICOAHUSMHI U BOJIHAMU;
ONTHYECKUMH SIBICHUSAMHU; KBAHTOBBIMH SIBJICHUSIMH,CTPOCHUEM
aToMa “ aTOMHOTO S1pa, paJHOAKTUBHOCTHIO); BIIAJICHHE
OCHOBOIIOJIAr AFOIHMH ACTPOHOMHYECKUMHU  TIOHATHAMH,
TO3BOJISIOIIMME XapaKTepU30BaTh MPOLECCHL, IPOUCXOAANINE HA
3BE3/IaX, B 3BE3JHBIX CHUCTEMAX, BMEKTAJTaKTUUECKOH Cpeie;
JIBIKCHHE HEOCCHBIX TEJI,ABOJIFOIHIO 3831 U BeeneHHO;

- BJIaJIeTh 3aKOHOMEPHOCTSIMH, 3aKOHAMHU U TEOPUsIMH (3aKOH
BcemupHoro Tarotenus, |, Il w 11l 3akonsl HeroToHa,
3aKOH COXPaHEHHs MEXaHUYECKOM SHEPTHH, 3aKOH COXPAHEHUS
UMITyJbCa, OPUHIMI  CYNEPNO3ULMU  CUJ,  [PUHIHI
PaBHOTIPABHOCTH MHEPIUATBHBIX CHCTEM 0TCUCTa;
MOJIEKYJIIPHO-KUHETHYECKYI0 TEOPUI0 CTPOEHHS BEIECTBA,
ra3oBbI€ 3aKOHBI, TICPBBIA 3aKOH TEPMOJMHAMUKH; 3aKOH
COXpaHEHHS HJIEKTPUUECKOro 3apsja, 3akoH Kysona, 3akoH
Oma gng ywactka wend, 3akoH Owma 114  [ONHOM
ANEKTpUYeckod 1enu, 3akoH Jlxoyms - JleHna, 3akoH
HIEKTPOMATHUTHON WHAYKIWH, 3aKOH COXPAaHEHHUsS >HEPIuu,
3aKOH TPSIMOJIMHEHHOTO PACTpOCTPAHEHHS CBETa, 3aKOH
OTPa)KEHHS CBETAa, 3aKOH MPETOMIICHUS CBETa; 3aKOH
COXpaHEeHHs IHEPTHHU, 3aKOHCOXPAHEHUS UMITYIIbCa, 3aKOH
COXpaHEHHUS JJIEKTPUUECKOTO 3apsiga, 3aKOH COXPaHEHHs
MacCoOBOT0 YUCIa, MOCTyNaThl bopa, 3aK0H paoaKTUBHOTO
pacmiazia); yBEPEHHOE  HCIOJNb30BaHHE 3aKOHOB M
3aKOHOMEpHOCTEHl Tpu aHamuze (HU3MYECKUX SBICHUH U
MPOIIECCOB.

OK 02. Vcmonp30BaTh COBpEMEHHBIE
CpeJICTBa TOKCKA, aHAIN3a 1
MHTEpIpETAIUN HHYOPMAIIH, 1
MHDOPMAIMOHHBIE TEXHOIOTHH ISt
BBITIOJTHEHHS 337184 POECCHOHATBHOM
JIeSTEIBHOCTH

B 00.1acTH HEHHOCTH HAYYHOI'0 O3HAHHS:

- c(hopMHPOBAHHOCTH MUPOBO33PEHHSI, COOTBETCTBYIOLIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U O0IIECTBEHHOM
IIPAKTUKHU, OCHOBAHHOI'O Ha THAJI0Te KYyJIbTYp,
CIIOCOOCTBYIOIIEr0 OCO3HAHUIO CBOEr0 MECTa B
TIOJIMKYJIBTYPHOM MHPE;

- COBEPIICHCTBOBAHHE A3bIKOBOM M UMTATENBCKON KYJIBTYPBIKAK
CpelCTBA B3aUMOZEHCTBUS MEXY JIOJJbMU U MO3HAHUSA

-yME€Th YYUTHIBATh TPAHUIBI MPUMEHEHUS H3YYECHHBIX
(usnuecKux MOJICTICH: MaTrepHalbHas TOYKa,
MHEpPLUAIbHAS CUCTEMA OTCUETA, UICANBHBIA Ta3; MOAEIU
CTPOEHHS Ta30B, KUAKOCTEH W TBEPABIX TEJ,TOYCUHBIA
3NEKTPUYECKHUI 3apsil, ANEpHAs MOJEIb aTOMa,HyKJIOHHAs

MOJZIeIb ATOMHOTO siipa TPU  PEIICHUU
(u3nueckux 3amay.




MUDa;
- 0CO3HAHME [IEHHOCTU HAYYHOH JESTEIbHOCTH, TOTOBHOCTh
OCYILECTBIIATh IPOEKTHYIO U HCCIIE0BATEICKYIO
JIEATENbHOCTb MHAMBU/YaJIbHO U B IPYIIIE;

- OBiajleHne YHHBEPCAIbHBIMH Y4eOHBIMH O3HABATEILHBIMH
AefCTBUSIMU:

B) padoTa ¢ uHdopmanueii:

- BJIaIeTh HaBBIKAMH MOJy4eHHsI HHPOPMAIIUK U3 UCTOYHUKOB
Pa3HBIX TUIIOB, CAMOCTOSITEIBHO OCYIIECTBIATHIIONCK, aHANIN3,
CUCTEMATU3aLUI0 U UHTEPIIPETALNIO HHPOPMALIMHU Pa3IHYHbIX
BUJIOB U (OPM IPE/ICTABIICHNS,;

- CO3/1aBaTh TEKCTHI B PA3IMYHBIX (popMarTax ¢ yueTom
Ha3HauYeHUS MHMOPMALUHU U LIEJIeBON ayIUTOPHH, BHIOUpast
ONTUMAJIbHYI (OPMY MpPEACTABIECHHS ¥ BU3yaIH3aLUK;

- OLICHHUBATH JIOCTOBEPHOCTD, JISTUTUMHOCTD HH(POPMALIHL, e
COOTBETCTBUE NMPABOBBIM H MOPAIbHO-3THYECKUM HOPMAM;

- HCIIONIb30BATh CPEJCTBA HH(OPMAIIMOHHBIX U
KOMMYHHKAIMOHHBIX TEXHOJIOTUH B PEIIEHNH KOTHUTHBHBIX,
KOMMYHHMKATHUBHBIX U OPTaHU3allMOHHBIX 3a]1a4 C
cOoOI0/IeHNEM TpeOOBaHUI HIPrOHOMUKH, TEXHUKH
0e30MacHOCTH, TUTHEHBI, pecypcocOepeKeHnsl, IPAaBOBbIX U
3THYECKHX HOPM, HOPM MH(POPMALMOHHON 0€30MacHOCTH;

- BJIAZIETh HaBBIKAMHU PACIIO3HABAHMSI U 3alLlUTHI
nH(opmanyy, HHPOPMALOHHON 0€30TaCHOCTH JTHYHOCTH.

OK 03. Inanuposats u
pea30BbIBaTh COOCTBEHHOE
Tnpo(ecCHOHANBHOE U TMYHOCTHOE
pasBuUTHE, MPEANPAHAMATEIBCKYIO
AEATENBHOCTb B MPOdeCcCHOHATBHOM
chepe, KCTIOTH30BATH 3HAHUS TIO
(puHAHCOBOM TPaMOTHOCTH B PA3NHYHBIX
KM3HEHHBIX CUTYaIX

B 00.1acTH 1yXOBHO-HPABCTBEHHOT0 BOCIHTAHHS:

- ¢(hOpPMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHMUS, ITHYECKOTO
TIOBE/ICHUS;

- CIIOCOOHOCTH OLIEHHMBATh CUTYAlMIO U IPHHUMATh
OCO3HAHHBIC PEIICHUs, OPUCHTHPYSICH Ha MOPATLHO-
HpPaBCTBEHHBIE HOPMBI U IEHHOCTH;

- 0CO3HAHME JINYHOTO BKJIAJ]a B TIOCTPOCHHUE YCTONYMBOTO
Oyymero;

- OTBETCTBEHHOE OTHOILICHNE K CBOMM POAUTENSM U (HITH)
JPYTUM 4JIeHaM CEMbH, CO3JJaHUI0 CEMbU Ha OCHOBE
OCO3HAHHOT'O MPUHATHS EHHOCTEW CEMEIHOM KU3HU B
COOTBECTCTBHU C TpaI[I/I]_II/I}IMI/I HapO,Z[OB POCCI/II/I;

OBnajienne YHUBEPCATLHBIMH PeryJITHBHLIME JefiCTBUSIMM:

- BJaJIeTh OCHOBHBIMHM METOJIAMH HAyYHOTO MO3HAHMUS,
UCTIONb3YEMBbIMU B (DM3HKE: TIPOBOJUTH MPSMBIE U
KOCBEHHBIE M3MEPEHUS (PU3MIECKIX BETMUUH, BHIOUpas
OIITUMAaJIBHBIHN CII0CO0 HU3MCPCHUA U UCIIOJIB3YS N3BCCTHBIC
METO/Ibl OLIEHKU MOTPEITHOCTeN N3MEPEHHH, TIPOBOTUTh
HCCIIE/IOBAHNE 3aBUCUMOCTEH (DH3MICCKUXBEITNINH C
UCTIONIH30BAHUEM TIPSIMBIX U3MEPEHUH, OO BSICHATD
MOJTyYeHHBIE PE3yIbTAThI, UCTIONB3Ys (PU3MUECKUE TEOPHH,
3aKOHBI U TIOHSTHUS, U J€JIaTh BBIBOJIBI; COOMIONATH MPaBUIIa
0€30I1acHOr0 Tpy/ia P MPOBEACHUU HCCIIEIOBAHUN B
paMKax yueOHOTOIKCIIEPUMEHTA U Y4eOHO-
HCCJICZ[OB&TC.HBCKOIZ JCATCIIbHOCTU C

UCTIONB30BAaHUEM  IU(PPOBBIX




2) CAMOOPraHU3 AU

- CaMOCTOATEIBHO OCYLIECTBIIATh I03HABATENIbHYIO
JeATENILHOCTD, BBISABJIATH MPOOJIEMBI, CTABUTH U
(GopMynHpOBaTh COOCTBEHHBIE 3a]a4H B 00pa30BaTeIbHON
JEATENBHOCTH 1 AKU3HEHHbBIX CUTYALMSAX;

- CaMOCTOSITEILHO COCTABIIATH TUIAH PENICHHUS TPOOIEMBI C
Y4eTOM UMEIOIIUXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEHH
HPEANIOYTEHNUI;

- J1aBaTh OLIEHKY HOBBIM CUTYALHsIM;

croco0CTBOBaTh (POPMHUPOBAHUIO U TIPOSBICHHIO MIUPOKOH
SPYIULIUU B Pa3HBIX 0071aCTAX 3HAHUH, TOCTOSHHO TOBBIIIATH CBOM
00pa30BaTeNbHbIN 1 KYJIbTYPHBIH YPOBEHB;

0) CAMOKOHTPOJIb:

VICTIOJIB30BATh PUEMBI pe(IICKCUH TSI OLICHKH CHTYAIHH,
BBIOOpA BEPHOTO PEIICHHUS;

-YMETh OLIEHUBATh PUCKU U CBOEBPEMEHHO IIPUHUMATh
PEILEHHS 110 X CHIDKEHUIO;

B) IMOLHOHAILHBII HHTEJIEKT, MPeAN0Iarawumii
c¢()OpMHPOBAHHOCTD:

BHYTPEHHEH MOTHBALIMHU, BKIIIOYAIOIIEH CTpEeMIIEHUE K
JOCTH)KEHHIO LIETH U YCIeXy, ONTUMU3M, HHULIMATUBHOCTb,
YMEHHE JIeUCTBOBATh, HCXO/ U3 CBOUX BO3MOKHOCTEH;

- OMIIATUH, BKIIOYAIOIIEH CTTOCOOHOCTH TOHUMATh
HMOILMOHAIBHOE COCTOSIHUE IPYTUX, YUUTHIBATh €T0 NPH
OCYIIECTBICHUH KOMMYHHUKAIUH, CTIOCOOHOCTh K COYYBCTBHION
COTIEPEKUBAHUIO;

COIMANBHBIX HABBIKOB, BKJIIOYAIOIINX CIIOCOOHOCTh
BBICTPAaNBATh OTHOIIECHHUS C APYTHMH JIFOJIbMH, 3a00TUThCA,
TPOSIBIISATH MHTEPEC U Pa3peniaTh KOHPIUKTHL

U3MEPUTENbHBIX YCTPOUCTB U 1a00paTOPHOTO
000pynoBaHus; cHOPMUPOBAHHOCTH MPECTABICHHUH O
METOZaxX MOJYYEHHs HAyYHBIX aCTPOHOMMYECKUX 3HAHMIA
- OBIIaJIeTh (COpPMUPOBATH NPEACTABICHUS ) IPABUIAMU
3amucu pusnueckux GopmyI perabeHO-TOUeUHON
cucteMbl 0003HaueHut JI. bpaiins (s ciaensix u
Cc1abOBHAAIIMX 00YYAIOIIUXCS).

OK 04. D¢ dextuBHO
B3aMMOJIEHCTBOBATD W PabOTaTh B
KOIUIEKTHBE M KOMaH]Ie

- TOTOBHOCTh M CIHOCOOHOCTh K 00pa3oBaHHIO
CaMOpPa3BUTHIO, CAMOCTOSTENIBHOCTH U CaMOOTIPE/IETICHHIO;

-OBJIaJICHHE HaBBIKAMHU yueOHO-HCCIIEeI0BATENECKOM,
IIPOEKTHON U COLMAIIHOM JIEATETbHOCTH;

Osiagenne YHHBEPCAJIbHBIMH KOMMYHHKATHBHBIMH
JefCTBHAMMU:

0) coBMeCTHasI 1eTeJbHOCTD:
- IOHUMATb W HCIOJB30BATH IPCUMYIICCTBA KOMaHHHOﬁ n

n

- OBJAJIETh YMEHUAMH paboTaTh B IPYIIIE C BBIIOIHEHUEM
PA3TUYHBIX COLUANBHBIX POJIEH, IITaHUPOBATh PAOOTYTPYIIIIBL,
pAlMOHANBHO PACIIPENENATh AEATENbHOCTh B HECTAHAAPTHBIX

CUTyalyAaX, aJCKBATHO OLCHMBATL BKIAJd KaXJIOTO M3
YYaCTHUKOB TPYIIBl B pEIICHHE paccMaTpuBaeMoi
TPOOIEMBI.
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VH]IUBHTYaTbHOM PaboTHI,

- IPUHUMATH LENN COBMECTHOM JIEATEIIbHOCTH,
OpPraHu30BBIBATh M KOOPJAWHUPOBATH JIEUCTBUS MO €€
JOCTIDKEHUIO: COCTABIATH IUIAH JICUCTBUH, PacmpeensiTh POiu ¢
y4eTOM MHEHHH YYaCTHHKOB OOCYKIAaTh Pe3yJIbTaThICOBMECTHOM

paboTsI;

- KOOPIVMHUPOBAaTh ¥  BBINOJHATH paboTy B YCIOBUSX
peanbHoro, BUPTYaJIbHOTO u KOMOWMHHPOBAHHOTO
B3aHMOJCHCTBUS;

- OCYIIECTBJIATh IMO3UTHBHOE CTPATETUUECKOE TOBEICHHE B
PA3IUYHBIX CUTYAIUAX, TPOSBIATH TBOPYECTBO UBOOOPAKEHHUE,
OBITh HHUIIUATHBHBIM

OBnajienne YHUBEPCAIbHBIMH PeryJIATHBHBIMH JeiiCTBHAMU: T)
npuHATHE ce0s M APYTUX Jiojeil:

- IPUHUMATb MOTUBBI U APTYMEHTHI IPYTUX JIIOJICH TPU aHAIU3e
pe3yIbTaTOB JEATENbHOCTH;

- IPU3HABATh CBOE MPaBO M MPaBO JPYIHX JEOAEH Ha OMIMOKH;
pa3BHUBAaTh CMOCOOHOCTh MOHWUMATh MHpP C TMO3HIMU JPYTOro
YeJloBeKa.

OK 05. OcymecTBIATh YCTHYIO U
TMCbMEHHYI0 KOMMYHHKALUIO HA
rOCy/IapCTBEHHOM sA3bIke Poccuiickont
denepanyu ¢ y4eTOMOCOOEHHOCTEH
COLIMAIBHOTO U KYJIBTYPHOTO
KOHTEKCTa

B ofmacTi 3cTeTHYECKOr0 BOCHUTAHMS:

- HCTETUYECKOE OTHOIIEHUE K MUPY, BKIIFOYAS ACTETUKY HAYYHOTO
TBOPYECTBA, MPHUCYIIET0 HUNUECKOH HAYKE;

- CII0COOHOCTH BOCIIPUHMMATH PA3JIMYHBIC BUJBI HCKYCCTBA,
TpaJULMK ¥ TBOPYECTBO CBOETO U APYTHUX HAPOAOB, OLIYIIATh
IMOIMOHAILHOE BO3/ICHCTBHE NCKYCCTRA,

- Y66}K216HHOCTB B BHAYUMOCTH I JTUYHOCTU U O6IHGCTBa
OTEYECTBEHHOTO U MUPOBOTO MCKYCCTBA, STHUYECKUX
KYJbTYPHBIX TPAULHI U HAPOJTHOTO TBOPUECTBA;

TOTOBHOCTBH K CaMOBLIPAXKCHHUIO B Pa3HbBIX BUAaX UCKYCCTBA,
CTPEMJICHUE MPOABJIATE KaUCCTBA TBOp’-IGCKOﬁ JINYHOCTH,
OguajeHue YHHBEpCATbHBIMH KOMMYHHKATHBHBIMH
AeCTBUSIMU:

a) oDIeHue:

- OCYLICCTBJIATE KOMMYHHUKAIIMK BO BCEX C(l)ean JKU3HU,

- pacro3HaBaTh HeBEpOATBHBIE CPEICTBA OOIICHHUS, TOHUMATD
3HAYEHHE COL[MATbHBIX 3HAKOB, PACIO3HABATh MPEANOCHUIKH
KOH(IMKTHBIX CUTYallMi ¥ CMATYaTh

- YMETb pacno3HaBaTh GU3MUECKUe IBICHUS (TIPOLIECCHI)

1 O0BSACHATH MX Ha OCHOBE N3Y4YEHHBIX 3aKOHOB!
PaBHOMEPHOE U PaBHOYCKOPEHHOE MPSIMOJIMHEHHOE
JBIKEHHE, CBOOOIHOE MaIeHHE Tel, ABIKEHHE 0
OKPY>KHOCTHU, HHEPLIUS, B3aUMOJICHCTBUE TEl,
KoJie0aTesIbHOe IBUKEHUE, PE30HAHC, BOJHOBOE
nsrxeHne; udysusi, OpoyHOBCKOE BUKEHHE,CTPOCHHE
KUJIKOCTEN U TBEP/BIX Tell, N3MEHEHUE 00bEMa TEII IPU
HarpeBaHuM (OXJIaXJIEHUH), TETIIOBOE PaBHOBECHE,
HCTIApEHNE, KOHIEHCALN, TUIABIEHHE, KPUCTAILIM3ALlHS,
KUIIEHHE, BIAXKHOCTb BO3/1yXa, CBS3b CPEAHEN KUHETUUECKON
SHEPTHH TEIIOBOTO ABMKEHUS MOJIEKYJI C aOCOIIOTHON
TEMIIEpaTypOii, OBBIILIEHNE JABJICHUS Ta3a IPH €T0
HarpeBaHHu B 3aKPbITOM COCYIE,CBA3b MEKIY
napaMeTpaMy COCTOSIHUSA T'a3a B H30IPOLIECCaX;
3JIEKTPU3aLU Tel, B3aUMOACHCTBYE 3apsi10B, HarpEBaHKE
IIPOBOJIHUKA C TOKOM, B3aUMOJICHCTBME  MAarHHUTOB,
ANIEKTPOMArHUTHAs
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KOH(JIUKTHI,
- Pa3BEpHYTO U JIOTHYHO HM3JIaraTh CBOIO TOYKY 3pPEHHS C
HCTIONb30BAHMEM SI3BIKOBBIX CPE/ICTB.

HHIYKIHS, IeHCTBHE MATHUTHOTO OIS HA TIPOBOTHKK C
TOKOM U I[BH)KYH_[I/II;'ICSI 3apsaa, SJICKTPOMAarHuTHBIC
KosieOaHus U BOJHBI, IPSAMOJIMHEHHOE PacTIpOCTPAHEHUECBETA,
OTpaKEHHE, PEIOMIICHHE, HHTEpDEPEHIUS, JUPPAKIHS 1
TOJSIPU3aLUs CBETA, IUCTIEPCHS CBETa; (HOTOIEKTPUUYECKHIL

3 deKT, CBETOBOE JIaBIICHHE, BOSHUKHOBEHHE JIMHEITIATOTO
CIIEKTpa aTOMa BOJI0PO/1a,eCTECTBEHHAS H HCKYCCTBEHHAS
PaIrOAKTUBHOCTD.

OK 07. CozeiicTBoBaTbh COXpaHEHHIO
OKpYXAKOIIEH Cpejibl,
pecypcocOepekeHII0, TTPUMEHATh3HAHUS
00 M3MEHEHUH KIIMMATa, IPUHIIAIIBI
OepexIIMBOTO MPOM3BOJICTBA,

3 (heKTHBHO JICHCTBOBATH B
YpEe3BBIYAHHBIX CUTYAIUSX

B 06.1acTH 5K010rHY€CKOT0 BOCHUTAHUS:

- c(hOpMUPOBAHHOCTH IKOTOTUYECKOH KYIbTypbl, TIOHUMAHKE
BJIMSHUS COLIMATBHO-?)KOHOMUYECKUX MPOLECCOB HA COCTOSHUE
MPUPOTHON U COLUATILHON CPEIbl, 0CO3HAHUET00ATBHOTO
XapakTepa 3KOJOTMYECKUX TPoOIIeM;

- IUIAHKPOBAHHUE U OCYIIECCTBICHHE JICHCTBUIA B OKPYKAIOLIEH Cpeie
Ha OCHOBE 3HAHMSA LeJIe yCTOMYHUBOTO Pa3BUTHS
YEJI0BEYECTBA;

AKTUBHOE HEMPUATHE JEHCTBUMN, MPUHOCALINX BPEL
OKpY’Karolleu cpene;

- YMEHHUE MPOTHO3UPOBATH HEOIArONPUATHBIE YKONOTHYECKHE
TOCNEACTBHS NPeANPUHAMAEMBIX AEHCTBUM, PEOTBPAILATh UX;

- pacUIMpeHne ONbITa JEITEILHOCTH IKOJIOTUIECKOM
HAMNpaBIEHHOCTH HA OCHOBE 3HAHUI MO (PU3HKE.

- chopMupOBaTh yMEHHSA TIPUMEHATH MOJNYYCHHBIE 3HAHHS

1 OOBSCHEHUS YCIIOBUH MPOTEKaHUs PU3NUECKHUX SBICHUN
B IIPUPOJIE U JUISl IPUHATUS IPAKTHYECKUX PELICHUM B
TMIOBCEJHEBHOM JKU3HU [T oOecrieyeHus 6€30MacHOCTH Py
oOpaleHnH ¢ OBITOBBIMU TPUOOPAMUN TEXHHUECKUMU
YCTpOICTBAMHU, COXPAHEHHS 310POBbS M COOIIOICHHS HOPM
HKOJIOTMUECKOT0 ITOBEJICHUSI B OKpYKarollei cpese;
MOHUMaHUE HEOOXOAUMOCTH IPUMEHEHHS JOCTUKEHUH
(U3UKU ¥ TEXHOJIOTUH IS PaLlMOHATBEHOTO
HPUPO/IOTIONB30BAHUSL.
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2. Ctpykrypa u comep:xanue 00meo0Opa3oBaTeqbHON IUCHUIIHHBI

2.1 O0beM TMCHMILIHHBI M BH/BI Y4eOHOH padoThi

Bup yueoHoii paboTb O0bem B
qyacax

O0bem oOpa3oBaTeqbHON MPOrPaMMBbI JHCHHILVIHHBI 199
1. OcHoBHOe coep:kaHue 145
BT Y.

TEOPETHIECKOE 00yUCHHE 101
MPAKTUYECKUE 3aHATHA 32
2. [IpodeccnonanbHO-OpHEHTHPOBAHHOE COJlEPKAHME 12
BT. Y.

TEOPETHYECKOE 00yUeHHUE 6
[IpakTHUecKue 3aHATUS 6
HanBUAyabHBIN TPOEKT 32
KoHcynpTanum 18
[pomexyTounasi arrecramus (IK3aMeH) 4
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2.2. TemaTHyecKuii MIaH W coepKaHue JUCHUIIMHBI «DU3HKA»

®opmupyembie
HaumenoBanue Copnep:xanue y4edHOro MaTepuaja, Ja00opaTopHble W MPAaKTHYeCKHE PadOTDI, Oone oomme u
pasaesnioB H TeM MHIUBHAYAJIbHBII MPOEKT (ecu npedycmompeHbl) M npodecCHOHATBHBI
4acoB e
KOMIICTCHIIN
"
1 2 3 4
Beenenne. Conep:xanne y4e0HOro MaTepuaa: 2 OK 03
®uzuka u Metoabl | Ousuka — PyHmaMEHTaNbHAs HayKa 0 pupojie. ECTeCTBEeHHO-HAYYHBINH METO OK 05
TI03HAaHUs, €r0
HAy4YHOT0 IO3HAHHSI | BO3MOKHOCTH M TPAHUIILI PUMEHUMOCTH. JKCIEPUMEHT U TEOPHUS B MPOIEcce
TIO3HAHUA
npuposl. MojenupoBanue Gu3nUeCKuX ABICHUN U mpoiieccoB. Poib skcnepuMenta u
TEOPUH
B Ipouecce No3HaHus npuponbl. dusndeckas BenuunHa. PU3MUECKUE 3aKOHBI
['panuirsl
MPUMEHUMOCTH (DM3UYECKUX 3aKOHOB M Teopuid. [IpuHIMI COOTBETCTBUS.
OHATHE O
g)nmqecxoﬁ KapTiuHe Mupa. [lorpemHocTd u3MepeHuid GU3MYECKUX BETHYUH.
HaYeHue
(usnkn npu ocsoennu npodeccuii u cnenuanprocreit CINO™.
Pa3zgen 1. Mexanuka 14 OK
Tema 1.1 Copep:xanue y4e0HOro MaTepuaa: 4 01
OcHOBBI Mexanudeckoe IBUXKEHHE M €ro Bubl. MaTepuanbHas Todka. OTHOCHUTEIBHOCTH %g
KHHEMATHKH MexaHuueckoro nBikeHus. Cuctema ortcuera. [lpuHimm ortHocuTenbHocTH [anmues. OK
CrnocoObl  omucanust aBuwkenus. Tpaekrtopus. Ilyrb. Ilepememenme. PaBHOMepHOE 04
IpAMOJIUHEHOE ABMAKEeHHE. CKOpOCTh. MIHOBEHHAS M CPEHAS CKOPOCTHU. Y CKOPEHHE! OK
[IpsiMONMHEVHOE NBMKEHUE C MOCTOSHHBIM YCKOPEHUEM. [IBHKEHHE C MOCTOSHHBIM 05
yCKOpeHHeM cB0OOAHOTro majieHus. PaBHOMepHOe NBHKeHHe TOYKH MO OKPY/KHOCTH, %%{
YIJI0Basi CKOPOCTb.
LentpoctpemurenbHoe yekopenne. Kunemartuka a0co1l0THO TBEpPAOTo Tea.
Tema 1.2 Conepkanne y4eOHOr0 MaTepuasa: 4

OcHOBBI JHHAMHUKH

OcHoBHas 3aa4a JTHHAMHKH. Cuna. Macca. 3akonsl MmexaHuku Herotona. Cuiibl B

pUpo/Ie.
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Cuna TSKECTH U CUJIa BCEMUPHOTO TATOTEHHS. 3aKOH BCEMHPHOTO TATOTEHHS.
[TepBas
KOCMHUYECKas CKOpoCTh. J[BuikeHue mnaHeT u Manbix Ten ColHeuHoi cucteMsl. Bec.

Hesecomocts. Cunbl ynpyrocti. CHibl TpeHHs.

Tema 1.3 Copep:xanne y4e0HOro MaTepuasa: 4
3axonbl coxpanenns VImmynbc Tena. Miynbe cuibl. 3aKOH COXpaHEHUsl UMIyJibca. PeakTuBHOE
BMeXaHUKe [IBIDKeHHe. MexaHnudeckas pabota u MoIHOCTh. KuHeTnueckas sHeprusi.
[ToreHunanbHast SHEprus. 3aKOH COXpPaHEHUsI MEXaHU4YecKoi sHepruu. Pabora
CHJIBI TSDKECTH U cuJibl ynipyroctu. KoncepBatuBHble cuiibl. [Ipumenenue
3aKOHOB cOoXpaHeHus. Mcnonb30BaHue 3aKOHOB MEXAHUKU JJIs1 OOBSICHEHUS
TIBHOKCHHSI HEOSCHBIX TEJ M JIsl PA3BUTHSA KOCMUYECKUX MCCIIEIOBAHHM,
rpaHUIbl MPUMEHUMOCTH KJIACCUYECKON MEXaHUKH.
Pemenue 3a1a4 ¢ npoecCHOHAIbHON HAITPABIEHHOCTHIO 2
Paznea 2. Monekyasipnasi pusuka u 30 OK
TepMOJMHAMHKA 01
Tema 2.1 Copepkanne y4eOHOro MaTepuasa: 6 OK
OCHOBBI (OCHOBHBIE MOJOXEHUS MOJIEKYJIIPHO-KUHETHYeCKOW Teopuu. Pazmeps! u 02
MOJIEKYJISPHO Macca MOJIEKYJ 1 aToMoB. bpoyHoBckoe nBukeHue. CHilbl U SHEPTUst OK
- KHHETHYeCKOii MEKMOJIEKYJIIPHOTO B3auMoieicTBUS. CTpoeHue ra3000pa3HbIX, KUIKUX U 03
TeopHH TBepAbIX Ten. Mneanbnsblii ras. Jlapienue raza. OCHOBHOE ypaBHEHUE OK
MOJICKYJISIPHO-KUHETHYECKOM TeOpHur ra30B. TemMmneparypa u ee u3MepeHue. 04
TepMoanHaMuyeckas MKana TeMnepaTypbl. AGCOTIOTHBIN HYIIb TEMIIEPATYPHI. OK
Temneparypa 05
OK
07
3Be31. CKOpOCTH IBUKECHHUS MOJIEKYI U UX U3MEpPEHUE. Y PaBHEHHE COCTOSHUS
1/1€aIbHOTO
rasza. M3onpoueccs u ux rpaduku. ['a3oBbie 3aKoHbl. MoJsipHas ra30Bas MOCTOSHHAS
JlaGoparopHas padota Nel. JlaGopartopHas padota "M3ydyenue
M30TEPMUUECKOrO mpoiecca” 4
Tema 2.2 Copnepxanue y4e0HOr0 MaTepHala: 6
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OcHOBBI
TepPMOAHHAMHKH

BHyTpeHHss SHEprus cucTeMbl. BHYTpeHHsAs 3Heprus uaeaabHoro rasa. Padbora u
TEIUIOTA

KaK (OpMBI TIEpeaud SHEPTHH. TeII0eMKOCTh. Y IeTbHas TEIIOEMKOCTb.
KomnuecTBo

TEIUIOTHL. YpaBHEHWE TeroBoro Oananca. IlepBoe Hadano TepMOJUHAMUKH.
Anmabatueiil npouecc. Bropoe Hauano tepmoauHamuky. [IpuHmun aeiicTBus TenaoBoii
mamunbl. TemstoBbie aBurareau. KIIJ[ TemmoBoro apurartensi. XoJ1oAmibHble MAIIMHBI.
Oxpana

IIPUPO/JIBI.

Tema 2.3
ArperatHble
COCTOSIHMSIBELIeCTBA

H (a3oBble
nepexoabl

Conep:kanue y4e0HOT0 MaTepHaa;

Hcnapenne ' xonaeHcanus. HacblmeHHbIM nmp u ero
CBOMCTBA. AOcomoTHass M

OTHOCHTEIbHAA BJIAKHOCTL BO31YXA. HpI/I60pLI I OIIPCICICHHAA BJIAXXHOCTH BO3AYyXa.
TO‘IKapOCLI. Kunenue. 3aBUCUMOCTD TCMIICPATYPhI KUIICHHA OT JAaBJICHHA. KpI/ITI/ILIGCKOG

COCTOSHHC

BEIIECTBA. XapAKTCPUCTUKA KUIKOTO COCTOSHMSA BelecTBa. [[OBEPXHOCTHBIM  CIIOH
KUJKOCTH.

OHeprusi MOBEPXHOCTHOTO ciod. bnwxuuil nopsaok. IloBepXHOCTHOE HaTSKeHHe,
CmaunBanue. SIBjieHHsI HA TPAaHALE KUIKOCTH C TBEPAbIM TeaoM. KannmspHbie SBIEHHS,
XapakTepucTUKa TBEPAOTO COCTOSHHMA BemecTBa. KpucTasimyeckue M amMopgHbIe
Teaa.

VYnpyrue cBoricTBa TBEpABIX Tel. 3akoH ['yka. MexaHuueckue CBOMCTBA TBEPIBIX TEI.
[Inactuueckas (ocrarounasi) aedpopmanus. TensioBoe pacmupenne TBepAbIX TeJd W KHIAKOCTeIi,
Koy¢duuuent nuneiinoro pacmupenus. Kodppuument o0bémuoro pacmmpenns. Yuer
pacuupennss B TexHuke. Ilnasienue. YjaenpHas Temsiora miasienus. Kpucrammsanus,
IIpakTiyeckoe mpuMeHeHHe B MOBCEJHEBHOW KH3HM (M3HYECKHUX 3HAHHWIL O CBOWMCIBAY
ra3o0B, JKHAKOCTEH U TBEPABIX TeJl.

Pewenne 3a1a4 ¢ npodecCHOHAIBHOI HATIPABICHHOCTHIO

JlaGopaTopnbie 3ansiTus:
Jlabopatopnas padora Ne2 Onpenenenue BIa:KHOCTH BO3IYXA.

KontpoabHas padora Nel «MonekynspHas Qusuka u TepMOJUHAMUKA)

N~

Pa3nen 3. JnekTpoaunamMuka

48

Tema 3.1
DJeKTpHYecKoe moJe

Conepxkanne y4eOHOro MaTepuajia:

OK 01
OK 02
OK 03
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JaeKTpuYecKue 3apsabl. DNeMEHTAPHbII 3NEKTPUUECKUi 3aps/l. 3AKOH cOXpaHeHus
3apsja.
3axon KyJsona. Dnekrpudeckas MOCTOSHHASA. DJIEKTPUUECKOE MOJIE.
HampsbxeHHOCTBANEKTprYecKoro mous. [I[puHuun cynepno3uunn nosei.
IIpoBOAHUKH B 3JIEKTPHYECKOM I10JI€.
Jlmaexktpukn B djnekTpudeckoM modie. Ioasipuzanus THIJIEKTPHKOB.
Pabora CUIIJIEKTPOCTATHYECKOTO ITOJISI. [ToreHnumann.

PasHocth  moTeHmuaioB. CBSI3b  MeKIy
HANPSIKEHHOCTbI0 H PA3HOCTHIO TMOTEHIHANOB 3IEKTPHYECKOTO TOJsl. JJIeKTPOEMKOCTb.

Ennnnnsl daekrpoemroctd. Konnencaropsl. CoelnHeHne KOHIEHCATOPOB B OaTapero. JHeprus
3apPSIKEHHOT0 KOHIEHCATOpa. DHeprus siekTpuyeckoro mojis. IlpuMeHenune KOHIEHCATOPOB

Pemenne 3a1a4 ¢ HpO(l)eCCI/IOHaJILHOﬁ HanpaBJCHHOCTbIO

Jlaboparopnbie 3ansiTus:
Jlaboparopnas padora Ne3. Ompenenenne 3J1eKTpHYECKOH eMKOCTH KOHJEHCATOPOB

Tema 3.2

3aKoHBI
MOCTOSTHHOT'0

TOKa

Conepxkanne y4eOHOro MaTepuasa:

Ycnous, He0OX0AUMBIE 171 BOSHUKHOBEHHUS U TIOAAEPIKAHUS HIEKTPUIECKOTO TOKA.
Cuna

TOKa U IUIOTHOCTH TOKa. 3akoH OMa Juif yyacTka nenu. 3aBHCHMOCTh
3JIEKTPHYECKOI0

CONMPOTHBJICHHS OT MaTepHaa, JJIMHbI M IUIOMIAAN MOMEPEYHOro CeYeHHs! MPOBOJHMKA.
3aBHCHMOCTD  JJEKTPHYECKOIO  CONPOTHBJIEHHS IPOBOJHHUKOB OT  TEMIEPATYPBL.
Temneparypubiii KO puument CONPOTHBJICHHS. CBepxnpoBoaMMOCTb.
Pabora 1 MomHocTh MOCTOSIHHOrO ToKa. TennoBoe neiictBue Toka. 3akon Koyns—

JleHa. JJIEKTPOABHKYIMIASA CHIA MCTOYHHKA TOKA. 3akoH Oma i MOJIHOM Lemwu,
daextpudeckue uenu. IlapanieabHoe W moc/ie10BaTebHOE COeIHHEHHE TPOBOIHUKOB,
3akonsl Kupxroda mas ysna. CoequneHne MCTOYHHKOB JICKTPHYECKOHl JHEPrHH B HaTapero.

OK 04
OK 05
OK 07

Pemenne 3a1a4 ¢ npogecCHOHAIbHON HAPABJICHHOCTHIO
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JlaGoparopusbie 3ansiTus:

Jlaboparopnas pabora Ned Ompenenenne TepMHYeCKOro K03(QuuueHTa CONPOTHBICHAS
Me/IM.

Jlaboparopnas padora NeS H3mepenne I/JIC u BHYTpeHHEro cONPOTHB/IEHAS HCTOUHUKA TOKA.
Jlaboparopuas pabora Ne6 3yuenne 3aK0HOB MOC/1e10BATENLHON0 H MAPALIENLHOTO
COeIMHEHUI POBOJIHUKOB.

Jlaboparopnas padora Ne7 UccienoBanue 3aBHCHMOCTH MOLIHOCTH JAMIbI HAKAJTMBAHHSA OT
HANPS’KEHUA HA e€ 3a:KuMax.

KontposabHas pabora Ne2 «Dmekrpuueckoe mojie. 3aKOHbI MOCTOSHHOTO TOKa»

Tema 3.3
JeKTPHYECKHH
TOK BPa3JIMYHBIX

cpenax

Conep:kanue y4e0HOT0 MaTepHaa;

DJNEKTPUYECKHH TOK B METAJUIAX, B HJIEKTPONNUTAX, Ia3aX, B BaKyyMe. JJIEKTPOIu3. 3aKOH
atekTposmsa ®apages. JJIEKTPOXHMHYECKHH IKBHBANEHT. BHAbI ra3oBbIX pa3psijioB.
TepmoanexktporHas smuccud. [lnasma. JJaeKTPHYECKHH TOK B MOJYNPOBOJAHHKAX.
CoOcTBeHHas 1 mpuMecHas  mpoBogumocTd. P-n mepexox.  Ilpumenenme
10aynpoBogHuKoB. IloaynpoBoaHuKOBbIE NPHOOPHI.

o N~

Tema 3.4

Copnep:kanue y4e0HOT0 MaTepHaa;

MaruutHoe moJe

Bekrop WMHAyKUMHM MarHuTHOro nmnousid. HanpsbkeHHOCTh MAarHUTHOTO  IOJIS.
JleWicTBUE€  MarHUTHOTO MOJNSA HAa OPAMOJMHEHHBIM TPOBOAHUK C  TOKOM.
Bzaumoneiictue TokoB. Cuiia Ammnepa. Ilpumenenue cuiabl AMnepa. MarHuTHbIM
notok. PaboTa 1mo mepemerieHuo NpoBOAHMKa C TOKOM B MarHUTHOM modne. JleiicTBue
MarHUTHOTO 0N Ha JBWKywuiics 3apsan. Cuna Jlopenna. Ilpuvenenne cuibi Jlopenna.
Onpenenenrie  yuembHoro 3apsga. MarHuTHble cBoiictBa  Bemiectsa.  Marnutnas
nponunaemocts. CoHevHast aKTUBHOCTh ¥ ¢€ BIUsHKUE HA 3eMuTi0. MarHUTHBIE OypH.

Pemenne 3a1a4 ¢ npogeccHOHAILHON HAPABJICHHOCTHIO

Tema 3.5
JJIeKTPOMATHATH
asi HHAYKIAS

Conepxkanne y4eOHOro MaTepuaa:

SIBnenne 3jextpoMarnuTHoil wWHAyKuuH. IIpasuno Jlenuna. 3akon
3JIEKTPOMATHUTHOU

uHIyKIud. BuxpeBoe sjaekrpuueckoe mose. JJC uHAYKINA B IBHKYIIUXCA
TIPOBO/THUKAX.

ABnenne camounaykuun. MHIyKTHBHOCTb. JHEPTHS MATHATHOTO TOJIS TOKA.
B3auMoCBs3b HIEKTPHUECKMX W MATHUTHBIX MOJEH. DIEKTPOMArHUTHOE MOJIe

o N

Penenue 3a1a4 ¢ npodeccHoHATLHOM HATPABJICHHOCTHIO
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JlabopaTopHubie 3aHATHS:

Jlaboparopnas padora Ne§ Msyuenue siBjieHus JAKTPOMATHHTHOH HHAYKLMH 4
KontposabHnas padora Ne3 «MaruutHoe mosue. DJIeKTPOMarHUTHAS MHIYKIUD) 2
Paznen 4. Konedanust u BOJTHBI 18
Tema 4.1 Conepkanne y4eOHOro MaTepuaa: 6 OK
Mexannyeckue | KonmebatembHoe nBmkenue. ['apmonnueckue konebanus. CBOOOIHBIE MEXaHUUECKHE 01
KoJIeGanus u xoneOanus. [IpeBpamienue suepruu npu KojedarenbHoOM JIBUKeHHHU. CBOOOTHBIE OK
BOJIHBI 3aTyXalolue MexaHudeckue koneOanus. Marematuueckuil MasTHUK. [IpyXuUHHBIHI 02
MasTHUK. BbIHY X IeHHbIE MexaHnyeckue konedanus. Pezonanc. OK
[TonepeyHbie U TPOIOIBHBIE BOTHBL. XapAKTEPUCTHKH BOJIHbL. 3BYKOBBIC BOJHBI. YJIbTPa3BYK 8?{
11 €r0 MPUMEHEHHUE
Tema 4.2 Conepkanne y4eOHOro MaTepuaa: 8 05
Jnexrpomaruuthbie | CBOOOMHBIC BIIEKTPOMArHUTHbIC KoeOatus. [IpeBpalietie sHepruH B KoneOaTebHOM OK
KosieGanus u koHType. Popmyna TomcoHa. 3aTyxaromiue 31eKTpoMarHuTHeIE Kosiebanus. ['enepatop 07
BOJIHBI HE3aTyXaIOIMX JJNEKTPOMArHUTHBIX KojieOaHWil. BBIHYXICHHbIE AICKTPUUYECKHE
kosne0Oanust.Ilepemennblii Tok. ['enepaTop nepemennoro Toka. EMKocTHOe M MHAYKTHBHOE
CONPOTHBJIEHUS] TIEPEMEHHOT0 TOKA. AKTHBHOe compoTusieHue. 3akon Oma st
JJIEKTPHYECKOHl 1enu mepeMeHHoro Toka. PadoTa m MOIHOCTH MepeMeHHOro TOKa. Pe3onancs
ynekrpuyeckoil nemn. Tpancopmaropbl. Tokn Bbicokoil yactorsl. Ilonydenne, mepenada u
pacnpejieJieHne 3JIeKTPOIHEPTUH. DNEKTPOMATHUTHOE T0J€ KaK OCOOBIA BHJI MAaTEpUHU.
OnekTpoMarHuTHele BOJHBL. CBOMCTBA 3NMEKTPOMArHUTHBIX BOJH. BubOpatop ['epua.
OTkpbIThIA  KOneOaTenbHbld  KOHTYp. M300perenune paaumo A.C. IlonoBbiM.
[TonsTue o
paanocss3u. Ilpunuun paguocssizu. [Ipuvenenne 3J1eKTPOMATHUTHBIX BOJIH.
Pewenne 3a1a4 ¢ npogeccHOHAILHON HANPABICHHOCTHIO 4
JlaGoparopnbie 3ansiTus:
Jlaboparopnas padora Ne9 U3yuenue padotsl Tpancdopmatopa 4
Kontpoasnas padora Ne 4 «Konebanus 1 BOJTHBI» 2
Paznen 5. Onrtuka 22
| Conep:kanue y4efHOro Matepuana: 4 OK
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Tema 5.1
IIpupona cera

Toueunsiit uctounuk ceta. CKOPOCTb PACIPOCTPAHEHUS CBETA. 3AKOHbI OTPaKeHUs U
npejomJieHus ceera. ConHeuHble U TyHHbIE 3aT™MeHus. [Ipuniun [oiireHca. Iloanoe
orpaxenue. Jlunssl. [Toctpoenne uzobpaxenus B tuH3ax. GopMyna TOHKOM JUH3BL.
YBenuuenue muH3bl [11a3 kak ontuyeckas cucremMa. Onruueckue npudopbl. Teneckomnsl.
Cunacsera. OcBemEénHOCTb, 3aKOHBI 0CBEIEHHOCTH.

01
OK
02
OK
04
OK
05

Pemenne 3a1au ¢ HpO(l)eCCI/IOHaJILHOﬁ HanpaBJCHHOCTbIO

JlabopatopHbie 3aHATHS:
Jlabopatopnas padota Nel) Onpenenenue mokasate/si MPeJOMICHHS CTEKIa

Tema 5.2
BoJsnoBbIe cBoliCTBA
CBeTa

Copnepxkanne ydeOHOro Martepuasa:

Uurepdepentus cera. KorepeHTHOCTh cBETOBBIX Jyuel. VIHTep(epeHiys B TOHKUX
minenkax. Konbsia HetoTona. Mcnonb3oBanue MHTEpPEPEHLIMN B HAYKE U TEXHUKE.
Jludpaxims ceeta. Indpaxims Ha menu B napainenbHeix Jydax. udpaknuonnas pemerka.
[Tonspusanus nmonepeynsix BonH. Ilonspusanus cBera. [[BoiiHOe ydenpenomieHue.
[Honspounsl. [lucnepcus ceeta. Buabl usnyuenwii. Bupgbl crmextpoB. CrnekTpbl
ucnyckanus. Cnextpel mnornomeHus. CrnektpanbHblil aHanu3. CrnekTpaiabHbIe
KJ1accel 3Be3l. YibTpaduoneroBoe wuznydeHue. WMuppaxpacHoe uziyyeHue.
PenrrenoBckue nyun. Mx npupona u cBoiictsa. llIkana 31eKTpOMarHUTHBIX M3TyYEHUH

BN

JlaGoparopnbie 3ansiTus:

Jlaboparopuas padora Nell Ompenesnenue ATMHBI CBETOBOM BOJHBI C MOMOIIBIO
TU(PaKIHOHHON PEIIETKH.

JlaboparopHas padota Nel2 HabiroaeHue CIIONIHOrO 1 IMHEHYATOro CIIEKTPOB

Konrtpoasnast padora

Ne 5 «Onrukay

BN

Tema 5.3
CnenuaabHas
Teopust
OTHOCHTEJLHOCT
1|

Conepxkanne y4eOHOro MaTepuasa:

I[BI’I)KCHI/IC CO CKOpPOCTBIO CBETA. HOCTYJI&TBI TCOPHUHA OTHOCHUTCIBbHOCTU U CIICACTBUA U3
HI/IX.I/IHBapI/IaHTHOCTB MOIYJIA CKOPOCTH CBCTA B BAKYYMC. 9H€pFI/I$I nokos. CBSI3b MacChl
W SHEPTUU

CBO6OI[H0ﬁ YaCTHUIIEBI. OIEeMEHTBI pCHHTHBHCTCKOﬁ JUHAMHKA

Pa3nen 6. KBantoBas
pusuka

14
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Tema 6.1 Conepkanne y4eOHOro MaTepuaa: 6 OK
KBanToBas ontnka 01
KBanroBas rumore3a Ilnanka. TemnoBoe wuznydenue. KopmyckynspHO-BOIHOBON OK
nyamusMm. DotoHbl. ['mnore3a g€ bpoilsii 0 BOJHOBBIX CBOMCTBaX YacCTHIL. 8?(
CootHomienne HeompesaeneHnocreid ['eiisenoepra. [laBneHue cBera. XUMHYECKOE 04
neiictue cseta. OmbiTel [1.H.Jlebenesa u H.M.Basunosa. ®orodpdext. YpaBnenue OK
Jiinmreitna A Goroddgexra. Buemnmii dorodnexTpuyeckuii ddpdexr. Buyrpennmii 05
doroapdexr. Tunbi gorodaemenTos. OK
IIpumenenne dorodddexra 07
Tema 6.2 Conepxkanne y4eOHOro Martepuasa: 8
®usuka atoma Pa3Burre B3rIs0B Ha CTpOCHHE BelleCTBA. MOEIU CTPOCHHST aTOMHOTO sJpa.
HAaTOMHOT0 3aKOHOMEPHOCTH B aTOMHBIX CIIEKTpax BOAOPOAA. SnepHas mMonenp aroma.
fijpa OmnbIThI
9.Pesepdopna. Mozens aroma Bogopoza no H.bopy. KBantosbie mocrynarel bopa.
Jlazepsl.
PanroakTMBHOCTB. 3aKOH pajiOaKTUBHOTO pacnaja. PaanoakTUBHBIC MpEBpaLICHUS.
Crioco0Obl HAOMIOICHUS U PETUCTPALIUK 3apsKEHHBIX yacTull. ekt Baunosa —
Yepenkoa. CTpoeHue aToMHOr o0 s/pa. JledekT Macchl, 3Heprus CBA3M U yCTOMIUBOCTD
aTOMHBIX fiziep. SnepHble peakuuu. SnepHas >HEPreTHka. JHEPreTHYECKUH BBIXOJ
AAEPHBIX peakuuil. VCKycCTBEHHAs paaMOAaKTHBHOCTb. JleleHre TKENbIX sIep.
[lemHas sanepHas peakuus. Ympapisemas ILENHAS pPeakuus. SIEpHbIA peakTop.
Tepmosinepublii cunTe3. JHeprus 38e3]. [lomyuyeHne pajnoakTHBHBIX M30TOMOB U UX
npuMeHeHue. buonornueckoe
JICUCTBUE PAJMOAKTUBHBIX M3TyYEHUH. JNEMEHTAPHBIC YACTHIIBI
Kontposbnast padora Ne 6 «KBanToBas huzmkar» 2
Paznen 7. Ctpoenue 14
Bceaennoii
Tema 7.1 Conep:xanne yueOHOro Matepuasa: OK
Crpoenue Comneynoii | ConHednas cucrema. [lnanersr, nx BuanMoe aBrxerne. Maibie Tena coTHeqHOMH 01
CHCTEMBI CHCTCMBI. 4 OK
Cucrema 3emns—IJlyna. Connue. ConHeuHnas akTuBHOCTb. McTounuk snepruu ConHua u 02
3BE31I. OK
03
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OK

Tema 7.2 Copnep:xanue yue0HOro MaTepuasa:
OBOMIOLHSA 3BE311bI, X OCHOBHBIE XapaKTepUCTUKU. COBPEMEHHBIE TIPEACTABICHHS O MPOUCXOKICHUH 04
Bceenennoii mBosronu CoJHIA U 3BE3/1. JTanbl )KU3HY 3BE31. Mieunsiit [IyTe — Hama 6 OK
[anaxtuka. Tunel ranaktuk. Paguoranaktiku u kBasapsl. Beenennas. Pacmmpenue 05
Bceenennoii. 3akon Xa00mna. OK
Teopus bonbuioro B3psiBa. MacmraOuas crpykrypa Beenennoil. Meraranakruka. 07
JlabopatopHbie paboThi:
JlaboparopHnas padota Nel3. V3yueHue kapThl 3B€31HOTO HEOA. 2
NHauBuaya bHBIA POEKT 32
KoHcybranun 18
IIpome:kyToUHAsi aTTeCTANMSA: SK3aAMEH 4
Bcero: 199
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3 YciaoBus peanusanuu mporpamMmbl 00meo0pa3oBaTebHOM AHCHUILIHHDI

3.1 TpedoBanusi K MUHAIMATLHOMY MATepPHAIBHO-TEXHHYECKOMY o0ecnieveHnoPeanusanus
IpOrpaMMbl JUCLMILIMHBI TpeOyeT Hanudus yuyeOHOro kaOuHeTa
bu3uKH.

O6opynoBanue yueOHOTO KabuHeTa:

Bechl TeXHUUECKHE C Pa3HOBECAMU;

Kommiekt 1711 1abopaTopHOTO MPaKTHKyMa MO ONTHKE;

Kommiekt 1715 1abopaTopHOro MpakTHKyMa 10 MEXaHUKE;

Kommnext a5t mabopaTopHOTo MPaKTUKyMa MO MOJIEKYIAPHO HU3MKE U TEPMOAUHAMUKY;
KomrutekT my1st 1abopaTOpHOTO MPaKTHKYMa T10 3JIEKTPHYECTBY (C TEHEPATOPOM);
Amnepmerp 1ab0paToOpHbI;

BonbT™merp nabopaTopHbIi;

Konopumerp ¢ Habopom KanopuMETPUIECKUX Ted;

Tepmomerp nabopaTOpHBbIiL;

KommnekT 115 u3yuenus OCHOB MEXaHHUKH, THEBMATHKU HBO300OHOBIIIEMbIX HCTOUHUKOB YHEPT U
bapomerp-anepoun;

biiok nuraHus peryaupyemsiii;

Buneokamepa st paboThl ¢ ONTHYECKAMH TPUOOPAMU;

['eneparop 3ByK0BOW;

['urpomerp (mcuxpomerp);

['py3 HabOpHBIH;

JluHaMOMeTp J€MOHCTPALIMOHHBII;

Kommekr  mocynsl J€MOHCTPALIMOHHOM C
MIPUHAJITICKHOCTSIMU;

MaHoMeTp KHUAKOCTHON AEMOHCTPALMOHHBIN;

Metp AEMOHCTpPAIMOHHBI;

Hacoc BakyymHbIii KomoBckoro;

CTonmK mobeMHBIH;

[[ItatuB JEMOHCTPAIMOHHBIH (QH3HUECKHUH;

DIIEKTPOIUINTKA;
Habop neMOHCTpaIIMOHHBIN 110 TMHAMUKE BPaIlaTeIbHOT0IBUKCHHS,
Hab6op J€MOHCTpAIIMOHHBIN o MeXaHHYEeCKIMKOJICOaHUSIM;

[Ipubop mns remMoHCTpaImu aTMOCEPHOTO JaBJICHHUS;

[Ipu3Ma, HaKIOHAIOMIASCS C OTBECOM;

Pblyar 1eMOHCTPALMOHHBIN;

Cocyasl coobmarommuecs;

CrakaH OTJIMBHOM JEMOHCTPALMOHHBIH;

Kommekt npoBoios;

Maruur 1yroo6pa3zHsiii;

Marsut mosaocoBou AEMOHCTPALIMOHHBIN;

MamuHa snexTpodopHas;

MasTHUK JNEKTPOCTATHYECKUN;

Habop 1o u3y4eHuo MarHuTHOTO OIS 3eMJIH;

Hab6op JI€MOHCTpPAIMOHHBIH 0 MAarHUTHOMY  TIOJIOKOJbIIEBBIX TOKOB;
Habop neMOHCTpanmoHHBIH 10 TTOTYTPOBOAHAKAM;

Habop neMOHCTpanmoHHBIH 10 TIOCTOSHHOMY TOKY;

Habop neMOHCTpalMOHHBINA MO 3JEKTPUYECKOMY TOKY BBAKYYME;
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Habop nemoHCTpanMOHHBIA MO 3EKTPOINHAMHUKE;
[Ipn Hanmmuuu HEOOXOAUMOTO OOOPYHOBAHMS 3aHATUS MO (QU3UKE B HEKOTOPBIX CIy4asX MOTYT
MPOBOAUTHCS B UMEIOIINXCS B 00pa30BaTEIbHOM OpraHn3alluy MaCTEPCKUX WK 1a00paTopHsX.

3.2.  HUndopmannonHoe odecnevyenue 00ydeHus

JIns peanuzanuu mporpamMMbl OHOMHOTEUHBIN (hoHA 00pa3oBaTenbHOI OpraHu3alun
JIOJKEH MMETh TICYaTHbIE W/WIM 3JIEKTPOHHBIC 00pa3oBaTeNbHbIE W MH(OPMAIMOHHBIE PECYPCHI,
PEKOMEH/IOBAHHBIE ISl MCTIOJIB30BAaHUS B 00pa30BaTEIbHOM HPOLECCE, HE CTApIIE IIATH JIET ¢ MOMEHTA
M3/IaHHL.

Pexomeniyemble nevaTHble U3JaHUA 10 peanu3anuy o01meo0pa3oBaTenbHON AUCIUILIMHBL
HpEJICTaBICHbl B METOJJUYECKIX PEKOMEHJALIUSX [0 OPTraHU3aluMo0yYeHUs.

NudopmarimonHoe odecreueHre o0yueHus

[lepeyenbr ~ pekoMeHAyeMbIX  y4eOHbIX  u3daHui,  HHTepHEeT-pecypcos,
JOTIOJIHUTEIIBHOM JINTEPATYPBI

3.2.1 OcHoBHas JuTEpaTypa

IIpn wu3ydyeHun pucuMIuIMHbl «®PH3MKa» B KadyeCTBE OCHOBHBIX HMCTOYHUKOB
MH(pOpPMaIIMU PEKOMEHAYETCsl HCIOIb30BaTh CIEAYIONLYIO JIUTEPATYPY

OCHOBHBIE UICTOYHUKH HH(POPMAITHH KonnuecTBo 3K3eMIIIApOB
®dwusuka : yueobnuk / A.A. IMunckui, I'.1O. 3BC Znanium.com
I'pakoBckuii ; mox obmr. pex. FO.M. Jluka, Pexxum pocryna:

H.C. IypeimeBoit. — 4-e u3a., ucnp. — M. : | http://znanium.com/catalog.php?bookinfo=559
®OPYM : UHOPA-M, 2019. — 560 c. : mn. | 355

— (Cpennee npodeccuoHanbHOE Hoctym u3 moboit Toukn MHTEpHET mocie
o0Opa3oBaHue). perucrpauuu ¢ komnsrorepos KHUTY
JlaGopatopHbie paboThI 110 pHU3UKE ¢ 9BC Znanium.com

Pexxum nocryma:

http://znanium.com/catalog.php?bookinfo=402
/ O.M. Tapacos. - 2-¢ u3J., ucnp. u 1o1. - M.: | 795

®opym: HUII THDPA-M, 2019. - 96 c.: JocTyn u3 mo6oii Touku MiHTepHeT mocie
70x100 1/16. - (TIpodheccronanbroe peructpanuu ¢ komibiorepos KHUTY

oOpa3zoBanmue). (006J105KKa)

BOIPOCAaMH U 33JaHUSIMU : Y4yeOHoe mocoOue

3.2.2 lonosiHUTEILHAS JJUTEPATYpPa
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http://znanium.com/catalog.php?bookinfo=559355
http://znanium.com/catalog.php?bookinfo=559355
http://znanium.com/catalog.php?bookinfo=402726
http://znanium.com/catalog.php?bookinfo=402726

[Tpu nzyuennn auctuIinHbl «OHU3rKay B KaueCTBE AOMOTHUTEIbHBIX UICTOUHUKOB
uH(pOpMAaIIUN PEKOMEHIYETCSl UCIIOJIb30BaTh CIEAYIOLIYIO JIUTEPATYPY

JlononHuTenbHbIE UCTOYHUKHI KonuuecTBo sk3eMIusipoB
uHpopManun
1. DiekTporexHuyeckue uamepenus: | ObC Znanium.com
VYuebHoe nocobue / Xpomoud II. K. | Pexxum nocrymna:
- 3-€ u3/1., MCIIp. U JI0IL. - M.: http://znanium.com/catalog.php?bookinfo=538860
®opym, HULT UHOPA-M, 2021. - | HocTtyn u3 nroboit Touku MHTEpHET Noce
288 c.: 60x90 1/16. - peructpanuu ¢ kommnbrorepoB KHUTY

(ITpodeccuonanprOE 0Opa3zoBaHUE)
(O6moxka. KbC) ISBN 978-5-
00091-183-9

2. ®uszuka: YueOHUK IS CTY/.
OO6pazoBar. YupexxaeHuil cpes.
[Ipod. O6pazoBanus / Banentuna
®deodanosHa JImutpresa. — 6-¢
u3a., crep. — M.: U3pnatenbckuit
neHtp “Axanemus’, 2020. — 464 c.

DJIEKTPOHHBbIE HCTOYHMKH HHpOPMALHH\

1. DOBC «Kuaura®onny: http://www.knigafund.ru
2. DBC Znanium.com: http://znanium.com
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http://znanium.com/catalog.php?bookinfo=538860
http://www.knigafund.ru/
http://znanium.com/

4. KoHTpo/1b H OleHKA Pe3yJbTATOB OCBOCHHS XHCUHILVIHHDI

KoHTpoab M oLeHKa pacKpHIBAIOTCS 4Yepe3 YCBOCHHBIE 3HAHMA M MPHOOPETEHHbBIC
oOyuaronMMics yMEeHUs, HanpaBieHHbIE Ha (JOPMUPOBaHKE O0IMUX 1 POHECCHOHATBHBIX
KoMneTeHuui. KoMneTeHun JomkHbI OBITh COOTHECEHBI C MPEAMETHBIMU pe3yabTaTaMu. s
KOHTPOJIA ¥ OLICHKU Pe3yIbTaTOB 00YUECHHS PEN0aBaTeNb BEIOMPAET (POPMbI i METO/bI C YUETOM
npodeccroHanu3auu 00y4eHus Mo NporpaMmme TUCHUIUINHBI.

Kox n HaumeHoBanue
(opMHpPYEMbIX KOMIETEHIHI

Pa3pen/Tema

Tun oueHoYHBIX
MepONpPHATHH

OK 01. Bribupats crioco6sl
pelIeHns 3a1a9
npodeccruoHaIbHON

Pazgen 1. Temsr 1.1, 1.2
Paszgen 2. Temn 2.1., 2.2.
Paspen 3. Temsr 3.1, 3.2.
3.5.

, 1.3
,2.3.
3.3

. 34,

ACATENBHOCTH TIPUMEHHTENBHO | payyon 4 Tewpr 4.1., 4.2.

KPa3IMIHBIM KOHTEKCTaM Pasnen 5. Tems 5.1., 5.2., 5.3.
Pasnen 6. Temsr 6.1., 6.2,
Paznen 7. Temsr 7.1., 7.2.

OK 02. Ucnonp3oBarh Pasmen 1. Temsr 1.1., 1.2, 1.3

COBPEMEHHBIC CPE/ICTBA Paszmen 2. Temn1 2.1., 2.2., 2.3.

TIOMCKa, Paspen 3. Temsr 3.1., 3 2., 3.3,

aHaJu3a U MHTEePIIPETaIuH
MHPOPMAIUH U
MH(OPMAIMOHHBIE
TEXHOJIOTHH

JUTS BBITIONHEHNS 337124
npodhecCUOHAIBHOM
NEATCITLHOCTH

3.4.,35.
Pasnmen 4. Temer 4.1., 4.2.
Paszmen 5. Temr1 5.1.,5.2., 5.3.
Pasmen 6. Temsl 6.1., 6.2.
Pasznen 7. Temsl 7. 1 7.2.

OK 03. [InanupoBath 1
peau30BbIBATH COOCTBEHHOE
npodeccuoHaNbHOE 1
JTMYHOCTHOE PA3BUTHE,
OpeIITPUHUMATEIBCKYIO
JIeSITENBHOCTD B
npodeccuoHanbHOi cdepe,
HCTIONB30BaTh 3HAHHUS TI0
(bvHaHCOBOI TPaMOTHOCTH B
Pa3IUYHBIX KMU3HEHHBIX
CUTYaIUsIX

Paspmen 1. Temsr 1.1., 1.2
Pasmen 2. Temer 2.1., 2.2.
Paspen 3. Temsr 3.1., 3.2.
3.4., 35.

Paszmen 7. Temsr 7.1., 7.2.

,1.3
, 2.3.
3.3

OK 04. Db dexruHO
B3aUMOJIEHICTBOBATh U
paboTaThB KONIEKTHBE 1

Pasmen 1. Temer 1.1., 1.2
Pasmen 2. Temn1 2.1., 2.2.
Paspen 3. Temsr 3.1., 3.2.
3.4.,35.

, 1.3
, 2.3.
. 3.3.

KOMaHJe Paznen 4. Tems1 4.1., 4.2.
Pasznen 5. Tems 5.1.,5.2.,5.3.
Paznen 6. Temnl 6.1., 6.2.
Paznen 7. Temn1 7.1., 7.2.

OK 05. Ocymectnsars yetayto | Pasnen 1. Temsr 1.1, 1.2, 1.3

7§ Pasmen 2. Temn1 2.1., 2.2., 2.3.

NUCHMEHHYI0 KoMMYyHuKauuio | Pasmen 3. Temmnr 3.1, 3.2, 3.3,

Ha 3.4.,35.

TOCY/IAPCTBEHHOM SI3BIKE Pasnen 4. Temn1 4.1., 4.2.

Poccuiickoit depepanum ¢ Pasmen 5. Temer 5.1., 5.2, 5.3.

- YCTHBIH OMPOC;

- (hpoHTaIBHBII OMPOC;
- OLICHKA
KOHTPOJIBHBIXPAOOT;

- HabnroieHune 3a
XOJIOMBBITIOTHEHUS
nabopaTopHbIX padoT;
- OLIEHKA
BBITIOTHECHUS
n1abopaTOpHBIX
paoor;

- OIICHKA TIPAKTHYECKHX
paboT (penieHus
KAaueCTBEHHBIX,
PacUeTHBIX,
npodecCUOHATIBEHO
OPHEHTHPOBAHHBIX
3a71a4);

- OLICHKA

TECTOBBIX

3aJJaHUM;

- Ha0JI0/IeHHE 32 XOJIOM
BBITIOJTHCHHSI
WHIUBUTy ATHBHBIX
TIPOEKTOB | OIICHKA
BBITIOJTHEHHBIX
POEKTOB;

- OIICHKA BBITIOJTHEHHS
JOMAIITHAX
CaMOCTOATENbHBIX
pabor;

- Habmto/IcHuE U
OLIEHKAPEIIEHUS Kelc-
3a/1a4;
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y4eToM 0cOOeHHOCTEl

- HaOmoieHne u
OIICHKAICTIOBOM UTPHI,
- DK3aMEH

counanbroro M Kynsryproro | Paszen 6. Temsr 6.1., 6.2,
KOHTEKCTA Paznen 7. Temsr 7.1., 7.2.
OK 07. CojieiicTBOBATH 11;213&@1 % ¥6MI>I % %-, %%’ 12%
g asgen 2. Temsr 2.1, 2.2, 2.3.
COXPAHCHHIO OKPYHAIOTICH Pasnen 3. Temnr 3.1, 3.2, 3.3,
CPEJIBL, PECYPCOCOCPEHKEHHIO, | 34 35
NPUMEHSATH 3HAHUS 00 Pasnen 4. Temsi 4.1., 4.2.
V3MEHEHUH KIIMMAaTa, Paznen 6. Temsl 6.1., 6.2.
Paznen 7. Tems1 7.1., 7.2.

IIPYHIUIBIOEPEKITUBOTO
TIPOU3BO/ICTBA, 3P PEKTUBHO
JIEMCTBOBATH B YPE3BBIYANHBIX
CUTYaLUAX
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