[loKyMeHT noanucaH NpocToi 31eKTPOHHOM NOANUCHIO
NHdopmaumsa o Bnagenbue:

EV'(’: C“TOBF')/‘”W CePddiincTepCcTBO HAyKK U BhICIEro obpazosBanust Poccuiickoit Menepanun
OJIXHOCTb: FEKTOP

[lata noanvcams: 02.06.2022 16:09:11 BppTckuit riearoruuecKui Komiex

Yhukansibiii npdhefi@PamBHOTO rOCYAapCTBEHHOTO OI0KETHOTO 00pa30BaTEIbHOIO YUPEKICHHS
6e4331d5e6d356629bc2aab585f4a1789b1d40ae BBICLIIEr0 06PA30BaHHsI

«bparckuii rocy1apCTBEHHBIN YHUBEPCUTET

YTBEPKIAIO
JINUYCCKOI'0 COBETa

A.B. Jlonrux
b» 10K F 2021 1.

PABOUYAS ITIPOTPAMMA YYEBHOM JUCIHUITIJIAHBI

OU3UKA

IJIS1 CenMaJIbHOCTel cpeaHero npogeccHOHAILHOr0 00pa30BaHUA
09.02.07 UudopmManmoHHbIe CHCTEMbI M IPOTPAMMHPOBAHNE
«O01meo0pasoBaTeJbHBIN UK

2021 r.



PaGouast mporpamMmma yueOHON TUCIUTIINHBI «DU3HMKa» pa3paboTaHa HA OCHOBE:

— PEKOMEHJAIMI M0 OpraHu3alMy IOJyYeHUs CpPEeTHEero oOmero oOpa3oBaHMs B Ipenenax
OCBOEHHUSI 00pa3oBaTENbHBIX IPOrpaMM CpelHEro MnpoQecCHOHANbHOIO 00pa3oBaHHUS Ha 0ase
OCHOBHOTO 001ero o0pa3oBaHus C ydeToM TpeOoBaHUIl (enepanbHbIX TrOCYAapCTBEHHBIX
00pa3oBaTeNbHBIX CTAHAAPTOB M IMOJy4aeMoil mpodeccuu WIH CIEHUAIBHOCTH CPEIHEro
npodeccuoHaabHOro oopaszoBanus (mrucbMo MunoOpHayku Poccuu ot 17.03.2015r. Ne06-259);

— TPUMEPHOM MporpamMmbl 00IIe00pa3oBaTeNbHON y4eOHOW MUCHUMIUIMHBL «Du3nKa» Ui
npo(ecCHOHANBHBIX 00pa30BaTENIbHBIX OpraHu3anui, pexkomeHnoBaHHo PI'AY «DenepanbHbIi
WHCTUTYT pa3BUTHUs 00pazoBaHus» (mpotokoi Ne 3 ot 21 utons 2015 r.);

— @enepanbHbIl  TOCYIapCTBEHHBIH  00pa3oBaTENbHBI  CTaHAAPT CpPEAHEro  OOIIero
oOpa3oBanus (yTBepxkaeH npukazomM MuHoOpHayku Poccum ot 17 mas 2012 r. Ne 413, B pen.
[Tpuxaza Muno6puayku Poccun ot 29.12.2014 Ne1645);

— mpukaza MunucTepcTBa oOpa3zoBaHusi u Hayku P® ot 31 mekabps 2015. Nel578 «O
BHECCHWU W3MEHEHHMU B (pelepanbHbIi rocynapCcTBEHHBINH 00pa3oBaTeNbHBIA CTaHIAPT CPEIHETrO
obmiero 00pa3oBaHMs, YTBEPXKACHHBIH TNpHKa3oM MuHHCTepcTBA 00pa3oBaHUsT M HAYKH
Poccuiickoit ®enepanu ot 17 mast 2012 Ned13y;

— yrou"enust PI'AY «®UPO» pexkomeHnanuii 1o OpraHu3alyy MoJIy4eHUs: CPEIHEro 00ILEero
o0pa3oBaHus B Ipejesax OCBOCHHMsI 00pa30BaTENIbHBIX MPOrpaMM CPETHEro MpoecCHOHAIBLHOIO
oOpa3oBaHusl Ha 0a3e OCHOBHOTrO o0OLIero oOpa3oBaHUS C ydeToM TpeOoBaHMU (QenepanbHbIX
roCy/IapCTBEHHBIX 00pa30BaTENbHBIX CTaHJAPTOB U IMOJIydaeMoil mpodeccuu WM CHelUaTbHOCTU
cpenHero npodeccuoHaIbHOTO oOpa3oBaHus (MUcbMoO JlemapTaMeHTa rocyJapCTBEHHOM MOJUTHKA
B cepe moAroToBku padouux kaapos u 1O Muno6puayku Poccun ot 17.03.2015 Ne06-259) u
[TpuMmepHBIX mporpamMm 0011€00pa30BaTENbHBIX YYEOHBIX TUCHMIUIMH JUIsl HpOoQecCHOHaTbHbBIX

oOpa3zoBaTenbHbIX opranu3anuu (2015 r.) ot 25 mas 2017 1.

Opranuzanus-pazpadoruuk: BIIK ®T'BOY BO «bpI'V»

PazpaboTtumk:

AreeBa Enena TumogeeBHa, crapmuii npernoaaBaresb Kadeapbl GU3NKH

PabGouast mporpamMma peKOMEH/IOBaHA ITUCIUILIMHAPHO - ITUKIOBOM KOMHCCHEH
JUCLUIUIMH TYMaHUTAPHOW U €CTECTBEHHOHAYYHOU MTOATOTOBKH.

oT «28» mas 2021 r., npoTtokou Ne 3

Pabouas mporpamma ogo0peHa Hay9HO-METOAMUYECKUM COBETOM

oT «25» utons 2021 r., npotokon Ne 4
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1. MACIHOPT PABOYEM [TIPOI'PAMMbBI YYEBHOM JUCHUITJINHBI
duszuka

1.1 O6aacTh npuMeHeHusi padoyeii MporpaMmbl

PabGowas  mporpamMma  y4eOHOW  OUCHMIUIMHBI  SIBJSIETCS ~ YacTblO  OCHOBHOM
npodeCCHOHAIBHON 00pa3oBaTelIbHON MporpaMMbl B cooTBeTcTBHH ¢ PI'OC 1o crnenuanbHOCTIM
cpenuero npodeccuonansHoro oopazosanus (nanee CIT0) 09.02.07 NndopmannoHHBIE CUCTEMBI U
IIporpaMMHUpOBaHUE, BXOAAIINX B YKpYIHEHHYIO Tpynmy cneruaibHoctei 09.00.00 Madopmaruka
Y BBIYHMCIIUTENbHAS TEXHUKA.

PaGouas mporpamma yueOHOW JUCHMIUIUHBI «DU3MKa» NpeaHa3HayeHa ISl U3yueHUs B
YUPEKACHUAX MPO(HEeCcCHOHATFHOTO 00pa30BaHUs, PEaTH3yIOIMX 00pa30BaTENbHYIO MPOrpamMMy
cpenHero (MoJiHOTO) 00Imero oOpa3oBaHUs, MPU IMOATOTOBKE KBAIM(DHUIIMPOBAHHBIX PabOUYMX H
CIEIUAJINCTOB CPEJHETO 3BEHA.

1.2. Mecto y4yeOHOW JIHCHUIUIMHBI B CTPYKType OCHOBHOH mnpodeccuoHaIbHOMN
o0pa3oBaTeIbHOM MPOrpaMMBbl: TUCIMIIIIMHA BXOAUT B 00111€00pa30BaTeIbHbIN IIUKII

1.3. Hean u 3axa4un y4yeOHOH AMCUMILUIMHBI - TPeOOBaHUS K pe3yJbTAaTaM OCBOCHUS
Y4eOHOH IMCUMILINHBI:

Pabouas mporpamMma OpreHTHPOBaHA HA JOCTIKEHHE CICAYIONIHNX IIeIei:

— OCBOCGHME 3HaHMH O (PpyHIaMEHTAJIbHBIX (PU3UUYECKUX 3aKOHAX W MPHUHLUIAX, JeKAIUX B
OCHOBE COBPEMEHHOW (PHM3MUECKOW KApTUHBI MHUpA; HauOOJIee BAXKHBIX OTKPBITHSAX B 00JIACTH
Gu3uKy, OKa3aBILIUX ONpEAEIAIoIlee BIMSHME HAa PAa3BUTHE TEXHUKU U TEXHOJOTHM; METOJaX
HAy4YHOTO [T03HaHUs IPUPO/IBL;

— OBJIQJICHUE YMEHMSIMHU NPOBOJUTH HAOIIOAEHUS, IUJIAHUPOBATh M  BBINOJIHATH
SKCHEPUMEHTHI, BBIJIBUIaTh TMIOTE3bl U CTPOUTh MOJENH, MPUMEHSTH MOJTY4YEHHbIE 3HAHUS IO
¢usznke g OOBSICHEHHS pPa3HOOOpa3HbIX (PU3MYECKUX SIBICHUH M CBOWCTB  BEIECTB;
OPAaKTUYECKOI0  HMCHOJNb30BaHUS  (U3MYECKMX  3HaHUIi; OLICHMBATh  JOCTOBEPHOCTH
€CTeCTBEHHOHAy4YHOU HH(popManuy;

— pa3BUTHE MMO3HABATEIbHBIX HHTEPECOB, NHTEIUIEKTYaIbHBIX U TBOPUECKUX CIIOCOOHOCTEMN
B Ipoliecce NPUOOPETeHHs] 3HAHMH M yMEHUH 1O (U3MKE C HCIOJIb30BAaHUEM PA3IHYHBIX
MCTOYHUKOB MH(POPMAIIMHN U COBPEMEHHBIX NH(OPMAIIMOHHBIX TEXHOJIOTHI;

— BOCNHTaHHE YOEXJIEHHOCTM B  BO3MOXKHOCTM  TIO3HAHUS  3aKOHOB  IPUPOJBI;
UCMOJIb30BAaHUS JIOCTM)KEHUH (U3MKM Ha Onaro pas3BUTHUA 4YEIOBEYECKON LMBUIM3ALNY;
HEO0OXOJUMOCTH COTPYJHUYECTBA B IPOIIECCE COBMECTHOIO BBIMOJIHEHMS 33/1a4, YBAXKUTEIBHOIO
OTHOILEHHSI K MHEHHIO OMIMOHEHTa PU 00CYKACHUN POOIEM eCTECTBEHHOHAYUYHOTO COJIepKaHMUS;
TFOTOBHOCTH K MOPAaJIbHO-ITUUYECKON OIICHKE HCIOJIb30BAHUS HAYYHBIX JOCTI)KEHUH, YyBCTBa
OTBETCTBEHHOCTH 3a 3alLUTYy OKPYKAIOUIEH cpeabl;

— HCIMOJIb30BaHHUE TNPUOOPETEHHBIX 3HAHUW M YMEHHUM IJIs pelIeHUs NPaKTHYECKUX
3a71a4 TTOBCEHEBHOM KMU3HU, 0OecrieueHns1 0€30MacHOCTH COOCTBEHHOW KU3HHU, PAlIHOHATBLHOTO
IIPUPOJIONIONIB30BAHUSA M OXPAaHbl OKPY’KAIOIIEH Cpelbl U BO3MOKHOCTH INPUMEHEHMS 3HAHUU
IIPU PEIIeHUH 3a/1ay, BO3HUKAIOIIKX B MOcieaytonei mpopeccuoHanbHON 1esITeIbHOCTH.

OcBoenne conepxkaHusd y4uyeOHOM mucuuIuMHbl «®Pusnka» obecrnedyrnBaeT JOCTHKEHUE
CTYJIEHTaMH CJENYIOUINX pe3yabmamaos.

JTUYHOCHIHBIX

— YYBCTBO FOPJIOCTH M YBa)KEHUS K UCTOPUU M JTOCTHKEHUSIM OTEUeCTBEHHOM (hr3HuecKoit
HayKH; (U3WYECKH TPaMOTHOE TOBEAEHHE B NPO(ECCHOHATBLHOM NEeATENBHOCTH M OBITY NpH
oOpalieHnu ¢ npudopamMu 1 yCTpOCcTBaMHu;

— TOTOBHOCTH K MPOJOJIKEHHIO 00pa30BaHMs M MOBBIIICHUS KBaJU(UKALUK B U30paHHOM
pohecCHOHANBHOM 1eATENbHOCTH U OOBbEKTHUBHOE OCO3HAHME POJIM (PU3MYECKMX KOMIIETEHIUN B
ITOM;



— YMEHHE HCHOJb30BaTh JOCTHKEHHUS COBPEMEHHOW (H3UYECKON HAyKh M (DU3NYECKHX
TEXHOJIOTUH Ui TIOBBILIEHHST COOCTBEHHOTO MHTEIUIEKTYaJIbHOTO pa3BUTHA B BBIOpaHHOM
npodecCHOHAIBHOM 1 TeIbHOCTH;

— YMEHHE CaMOCTOSITEIHHO J100bIBaTh HOBBIE JUIS ce0s1 PU3NUECKUE 3HAHUS, UCTIONb3YS IS
3TOTO JIOCTYIHbIE HCTOYHUKH WH(POPMAIINH;

— YMEHHUE BBICTPaMBaTh KOHCTPYKTHBHBbIC B3aMMOOTHOILICHHMS B KOMaHJAE I0 PELICHUIO
00IIIMX 3a7a4;

— YMEHME YINpaBIsATh CBOECH IO3HABATENIIbHON JESATENBHOCTHIO, INPOBOAUTH CAMOOLIEHKY
YPOBHSI COOCTBEHHOTO MHTEIICKTYaIbHOTO PA3BUTHUS;

MemanpeomemHblx:

— HCIIOJIb30BAHME PA3JIMYHBIX BUJOB II03HABATEJIBHON JEATEIBHOCTH /Il PpELICHUS
¢u3uveckux 3aaad, NPUMEHEHHE OCHOBHBIX METOAOB TMO3HAaHMSA (HAOIIOACHUS, OIMCAHMA,
U3MEPEHUs, SKCIIEPUMEHTA) JUIsl U3YUYEHUS Pa3IMUHbIX CTOPOH OKpY’Karollel AeHCTBUTEIbHOCTH;

— HCIIOJIb30BAHME OCHOBHBIX MHTEJUIEKTYaJIbHbIX ONEpaluii: IIOCTAHOBKM 3ajayM,
(dopMynupoBaHUS THUIOTE3, aHalW3a M CHUHTE3a, CPaBHEHUs, OOOOIIEHUs, CUCTEMaTH3alHH,
BBISIBIICHHS] TTPUYMHHO-CIICICTBEHHBIX CBSI3€H, IMMOMCKA aHAJIOTOB, ()OPMYJIHPOBAHUS BBIBOJIOB IS
U3y4YEHHs] Pa3IMYHbIX CTOPOH (PU3HYECKHX OOBEKTOB, SIBJICHUH M NPOLECCOB, C KOTOPBIMHU
BO3HHUKAET HEOOXOAMMOCTh CTAJIKUBATHCA B IPOecCHOoHaIbHOM chepe;

— yMEHHUE reHepupoBaTh UAEU U OIPEIEIIATh CPEICTBA, HEOOXOAUMBIE Ui UX Pealnu3aluy;

— YMEHHE MHCIIOJIb30BaTh pA3IMYHble HCTOYHHUKU JUId MOJydeHHs (PU3MUECKOW HH-
(dopmanuu, OLEHUBATH €€ JOCTOBEPHOCTD;

— yMEHHE aHAIM3UPOBATH U MPEJICTABIATH HHOOPMAIIHIO B PA3IMYHBIX BUIAX;

— yMEHHE MyOJMYHO MPEICTABIATh pPe3yabTaTbl COOCTBEHHOTO HCCIIEJOBAHUS, BECTH
JIUCKYCCHHM, JOCTYITHO W TapMOHHYHO CcOdYeTas cojaepkaHue H  (HOpPMBI IpelnCcTaBiIsieMON
nHpopmanuu;

npeomMemuvix:

— c(hOpMHUPOBAHHOCTD TMPEJCTABICHUH O POIM U MecTe (PU3UKU B COBPEMEHHOM Hay4HOIl
KapTHHE MHpa; MOHUMaHue (GU3NYECKOl CcylHOCTH HabmoAaeMblx Bo BeeneHHOI siBieHMi, ponn
¢u3uku B GOpMHUPOBAHUU KPYyrozopa U (PyHKIHMOHAJIBHON TIpaMOTHOCTH 4YEJIOBEKa JJIsl pEeLICHUS
NPaKTUYECKUX 3a/1a4;

— BIJIQJICHHE OCHOBOIIOJIATAIONIMMH  (U3NYECKUMHU TOHATHUAMH, 3aKOHOMEPHOCTIMH,
3aKOHAMHU U TEOPHUSIMH; YBEPEHHOE UCIIOIb30BaHNE (PU3HUECKON TEPMUHOJIOTUU U CUMBOJIMKHY;

— BJaJICHME OCHOBHBIMH METOAAMU HAy4YHOTO IIO3HAHUS, MCIIOJIB3YEeMbIMH B (HU3UKE:
Ha0JII0/IEHUEM, OITUCAHUEM, U3MEPEHUEM, IKCIIEPUMEHTOM;

— yMeHHus oOpabaTbIBaTh pPe3ysbTaTbl M3MEPEHUH, OOHAPYXHBAaTh 3aBUCHUMOCTb MEXIY
(GU3NUEeCKUMU BeTMUUHAMH, OOBSICHITH NOJTYYEHHBIE PE3YJIbTaThl U JIEJIaTh BHIBO/IBI,

— c(hopMHpOBAaHHOCTH YMEHHUS peliaTh (GU3NUECKUe 3aauu;

— c(hOpMHUPOBAHHOCTh YMEHUS NMPUMEHSTH MOJIydeHHBIE 3HAHUS ISl OOBSICHEHUS YCIOBUI
NpOTeKaHus (PU3NYECKUX SBICHUM B mpupoze, mnpodeccHoHaIbHOU cdepe U A NPUHATHSL
NPaKTUYECKHUX PEIIeHUI B TOBCEHEBHOM KU3HU;

— c(opmHupoBaHHOCTH COOCTBEHHOM MO3UIIMHU IO OTHOLIEHUIO K (pr3nueckoi nHpopMaluu,
MIOJIy4a€MOU U3 PA3HBIX NCTOYHHUKOB.

1.4. PekomeHayemMoe KOJMYECTBO YaCOB HA OCBOCHHe paldo4eil mporpaMMbl y4eOHOM
AUCUMITUHBI:

MaKcUMalibHOU ydeOHoU Harpy3ku oOyuatomierocs 100 gacos, B ToM uucie:

— 00s3aTenbHOM  ayJAMTOPHOW ydeOHOW Harpy3km oOydarormmerocs 100 wacos.



2. CTPYKTYPA U COAEP)KAHUE YUYEBHOM JUCIHUIIIINHBI
2.1. O0beM y4eOHOM TMCHUIINHBI U BBl Y4e0HOIl padoThbl

Oobvem uacoe
Bua yueOHo# padoThl

MakcumaJjibHasi yueOHasi HAarpy3ka (Bcero) 100
Oobs13aTesibHAsI ayUTOPHAsI ydeOHAasi HATpy3Ka (Bcero) 100
B TOM YHCIIE:
TEOPETHYCCKUE 3aHITHS 39
MPaKTUYECKHUE 3aHATHS 31
1a00paTOPHBIE 3aHATHS 30

CamocTosiTesqibHasi padboTa odyuyaromerocs (Bcero)

B TOM 4HUCJIC:

BHCAYAUTOPHAs CaMOCTOATCIIbHAA pa60Ta

[IpomexyTtounas atrectanus B popme ougpepenyuposantozo 3awema.




2.2. TemaTnveckuii IJIaH U coiep:kanune yueOHoi aucoumimmasl PUUKA

HaumeHoBaHne CopnepixaHue y4eOHOr0 MaTepHaJia, 1adopaTopHble PadoThl U MPaKTHYeCKHe 3aHIATHSA, CAMOCTOATe/ILHAsl padoTa Oo0bem Yposenb
pa3iesioB M TeM o0yuamuxcs, KypcoBasi paéora (IIpoeKT) 4acoB OCBOCHUS
1 2 3 4
Pasgen 1. Mexanuka
Tema 1.1. CopepaxaHue yuyeOHOro MaTepuaja. Mexanndeckoe apmxenue. Cucrema orcuéra. Ilepememenne. [Tyts. MaTepuanbHast TOUKa. 1 1
Kunemaruka [psimonuHeitHOEe paBHOMepHOE ABmKeHne. Ckopocts. ['paduku nemwkenus. [IpsMonnHeitHOe paBHOYCKOPEHHOE IBIKCHUE.
Yckoperne. Ckopocts. ['padmku IBIKEHUS.
IIpakTHYecKoe 3aHATHE: PENICHNUE 33a4: IPSIMOIMHEHHOE pABHOMEPHOE M PABHOYCKOPEHHOE JIBI)KEHHE. 1 2
Copep:xanue yuedHOro matepuasa. Kpupomnaelinoe nBmwkeHne. Y paBHSHUS IBIKEHU. BpamarensHoe ABIKeHHE. Y TIIOBas 1 1
ckopocts. Ilepuon Bpamenus. Yacrora.
JlaGopaTopHas pa6oTa: «PaBHOYCKOpEHHOE TBIDKCHHUE TEIIa 1 2
Tema 1.2. Copep:xanue yuedHoro marepuaJia. 3akousl Hetotona. MCO. [IpuHnun otHocuTensHOCTH ["anmnes. 1 1
3aKOHBI MEXaHUKH IIpakTHyeckoe 3aHsITHE: pELICHNE 3a/1a4: 3akoHbl HploTOHA. 1 2
Herorona ConepxaHue ydyeoHoro matepuaja. Cunsl B Mexanuke. CHIIBI yIPYTOCTH, TPCHHUS, TATOTECHHS. 1 1
JlagopaTopuas padota: «OmnpeneneHne KodQPHUIHUEHTa YIPYTOCTH NPYKUHBD) 1 3
Coaep:xanue yueOHoro marepuana. Bec tena. HesecomocTs. MIcKycCTBEHHBIE CITYTHUKH 3€MJIH 1 1
IIpakTHyeckoe 3aHATHE: penieHue 3axa4: CHIBl yIPYTOCTH, TPEHUSI, TATOTCHUS 1 2
Tema 1.3. ConepaxaHue y4eGHOro MaTepHaJa. 3aKOH COXpaHEHHUs UMITysbca. Pabora. MomHOCTS. 1 1
3aKOHBI IIpakTHYecKoe 3aHATHE: DPEIICHHE 3a/1a4: 3aKOHbBI coxpaHeHus. Pabora. MomHoCTs. 1 2
COXpaHCHUSA B Copep:xaHue yueOHOTro MaTepuaJa. DHeprus. 3aKOH COXPaHEHUS SHEPTUH. 1 1
MEXaHUKE JlaGopaTopHas pa6oTa: «/3ydyeHue 3aKOHOB COXPAaHEHHsI UMITYIbCca U SHEPTHH» 1 3
Paznen 2. OcHOBBI MOJIEKYJISIDHO# (PM3UKH U TEPMOANHAMHUKH
Tema 2.1 Conep:xanue yueoHoro marepuasna. Ocaosasle nonoxerust MKT. Temnepartypa. YpaBHEHHE COCTOSHUS HICATTBHOTO T'a3a. 3aKOHBI 1 1
OcHoBsl MKT. HJICIBHOTO rasa.
WneansHbIM ra3 JlaGopaTopHas pa6ora: «/3ydyeHue ra3oBbIX 3aKOHOBY 1 2
Tema 2.2 Coaep:xanue yue0HOro Mmatepuana. Bayrpenuss sHeprus. [lepBblif 3aK0H TEPMOJMHAMUKH. 1 1
OCHOBHI JlaGopaTopHnas pa6ora: «OmpeeseHne yIeNbHON TeIII0EMKOCTH TBEPAOTO TEIa» 1 2
TEPMOJANHAMUKH Copep:xanue yue0HOro matepuaJja. Bropoii 3akoH repmoanHamMuku. [TpuHINI paboTH! TENIOBBIX ABUraTeNen 1 1
IlpakTHyeckoe 3aHsITHE: pEIICHUE 3a]]a4: 3aKOHbI TEPMOJIMHAMUKHU 1 2
Tema 2.3. Conep:xanue yueoHOro marepuasna. CBoiiCTBa U CTPOCHHE KHUAKOCTH. [lOBEpXHOCTHOE HATSKEHUE YKHUIIKOCTH. 1 1
CaoiicTBa napos, JlaGoparopHnas padora: «Onpenenenue ko3(hGUIKEHTa TOBEPXHOCTHOTO HATSKEHUS KHIIKOCTI 1 2
KUIOKOCTCH U T'a30B
Pasnen 3. DiekTpoanHaMuKka
Tema 3.1. Conep:xanue yueoHOro marepuasa. 3akod KyjgoHa. DIeKTpUUIecKoe MoJie U ero XapaKTePUCTHKH. 1 1
DeKTprYecKoe JlaGopaTopHas padora: «/3ydeHue 3MeKTPOCTATHIECKOTO TOJIS» 1 3
roJjie Coaep:xanue yue0HOro Mmatepuasa. [I[poBOTHUKHN ¥ TUAJIEKTPUKHU B dJIEKTpUIecKoM moJie. [loreHuan. Pa3HOCTh MOTEHIIMATIOB. 1 1
IIpakTHyeckoe 3aHgTHE: peneHne 3a1a4: 3akoH Kynona. DiekTpocTaTiueckoe moie. 1 2
Conep:xanue yueoHoro marepuasna: Konaercaropbl. DIeKTpOEMKOCTb. 1 1
JladopaTopHasi pa6ora: «OnpeneneHne EMKOCTH KOHJIEHCATOPA 1 2
Conep:xkanue yueoHoro marepuana. CoeJJMHEHHE KOHACHCATOPOB. JHEPTHs 3apsHKEHHOTO KOHIEHCATOpa 1 1
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HpaKTl/l‘leCKOC 3aHATHE: PCHICHUC 3aJ1a4: KOH,ZICHC&TO]DBI.

Tema 3.2. Copep:xaHue y4eOHOTr0 MaTepuaJia. DIEKTPUISCKUH TOK. 3aKOHBI IIOCTOSTHHOTO TOKA.

3aKOHEI IIpakTHYecKoe 3aHATHE: PEIICHUE 331a4: 3aKOHBI IOCTOSIHHOTO TOKA.

MOCTOSIHHOTO Copep:xaHue yued0HOro matepuaja. Pabora 1 MOITHOCT TOCTOSIHHOTO TOKa

TOKa IpakTuyeckoe 3anaTue: Ilposepounas padora
ConepaxaHue yuyeOHOro matepuaja. OCHOBHBIE NTOJIOKEHHSI JICKTPOHHOM TEOPHH MPOBOANMOCTH MeTa/I0B. CBEPXIIPOBOANMOCTD
JlaGopaTopHas padora: «/3MepeHre BeTUUNHBI JICKTPUIECKOTO COIPOTHUBICHUS »

Tema 3.3. ConepaxaHue y4eOHOro MaTepuaja. DIEKTPUUCCKHUI TOK B razax

DIEeKTPIUYECKUHA JlaGopaTopHas padora: «/3ydeHue ctabminTpoHay

TOK B Pa3IUYHbIX Copep:xaHue y4eOHOro MaTepuaJa. DIEKTPUICSCKAN TOK B BAKyyMe

cpenax JlaGopaTopHas padora: «/3ydeHne BaKyyMHOTO IHOIA»

Tema 3.4. CopepxaHue yueOHOro MaTepuaja. Marautsoe nose. Bzaumoneiictsue Tokos. Cunma Amnepa. Cuna Jloperna

MaruuTHOE 1oJIe

IIpakTHyeckoe 3aHATHE: penieHue 3a1ad: ciia Amrepa. Cra Jloperma.

Coaep:xkanue yueOHOro Marepuasa. MaroHuTHbI IOTOK. MarHUTHBIE CBOMCTBA BEIIECTB

JlabopaTopHasi padora: «CHjITHE KpUBON HAMAarHUYMBAHMS U NETIIM THCTEPE3UCAY

Tema 3.5. Copep:xanue yueOHOro marepuaJjia. Ssnenue snekrpomarautHoi naaykuun. SJC nagykuun. 3akoH @apages [Ipasuno Jlenna.
OnekTtpomarauTHas | JlaGopaTopHas padora: «Ornpee/ieHre rOpU30HTAIBHON COCTABISIIONICH HATPSXKEHHOCTH MATHUTHOTO TIOJIST 3EMITH)
HHIYKIHA Copep:xanue yuedHoro marepuaja. Camonsaykuus. THIyKTHBHOCTb. OHEPrusi MArHUTHOTO MOJISL.

JlabopaTopHas pa6ora: «OnpenenaeHre HHIYKTUBHOCTH COJIEHOUIA
Tema 3.6. ConepaxaHue yue0HOro matepuaja. CBo0OHbIE 3TIEKTPOMAarHUTHBIE KoeOaHus. [ eHepaTop mepeMeHHOro TOKa.
OnexTpomarnutHeie | JlaGopaTopHasi pa6oTa: «3aTyXalolie JIeKTPOMAarHuTHBIE KOJICOaHHs»

KOJIeOaHUs U BOJIHBI

Copep:xanue yuedHoro marepuasa. Tpaachopmarop. [lepenada sneKTpuIecKoi YHEPTHU. DIEKTPOMArHUTHEIEC BOJTHBL.
W306peTenne paano.
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IIpakTHYecKoe 3aHATHE: PEIICHUE 331a4: JJICKTPOMarHUTHBIE KOJICOaHMS. 2 3
Paznen 4. Kosie0anue ¥ BOJIHBI
Tema 4.1. ConepxaHue y4e0HOro MaTepuaa. XapakTepucTuky kosebanuid. [Ipy>KuHHBIN, MaTeMaTHUeCKIH MassTHUKU. BBIHYX/1eHHbIE 1 1
Mexanunueckue kosieOanms. Pesonanc. Mexanndeckue BOJIHBI. 3BYK.
KosieOaHus IIpakTHYecKoe 3aHATHE: pELICHNE 331a4. MeXaHWIecKHe KojeOanus. MasTHHUKH. 1 2
Y BOJIHEI JlabopaTopHas pa6ora: «MaTemMaTHYECKUNA MasTHUK» 1 2
Pasgen 5. Onruka
Tema 5.1. Copep:xanue yueOHOro marepuaJjia. Passurue npencrasinenuii o npupoze ceta. Ckopocts cBeta. OcHoBHBIE 3aKOHBI ['O. JIMH3BL 1 1
[Mpupona ceera Onrnueckue mpuOOPEL.
JlabopaTopHasi pabora: «OnpeneneHue nokazarens NPeJoMICHHs CTEKIIa 2 2
Conepxanue yueoHoro matepuaja. Marepdepenist, Audpakiys, mojasipu3anus cBera 1 1
JlaGoparopHnas padora: «OnpeesieHre JUIMHBI CBETOBOH BOJIHBI IIPH OMOIIM IH(PAKIHOHHOH PELIETKU 2 3
Conepxanue yueoHoro marepuaia. Jlucnepcus csera. Criekrpanbabie IprOopsl. 111kaia 31eKTpOMarHUTHBIX U3JIyYSHHUH. 1 1
JlaGopaTopHas padora: «/3yyeHne cneKTpaJbHOro anmnapara 1 2
IIpakTHyeckoe 3aHATHE: pelIeHue 3a1a4: 3akoHbl ['O 1 2
Pa3gen 6. DieMeHTHI KBAHTOBOW (pU3HKH
Tema 6.1. Conepxanue yueoHoro matepuajia. ®oroadppexr. Poron. 1 1
KsanroBas onrtuka | JlaGopaTopnasi pa6ora: «lMccnenoBanue BHemHero hotoadpexray 2 2
Coaep:xkanue yue0HOro MatepuaJa. /[aBieHue cpera. 1 1




IIpakTHyeckoe 3aHsITHE: PEIICHUE 3a]1a4: KBAHTOBAsI MpUpoza cBeta: (oTodh EKT. 2 2
Tema 6.2. Copep:xanue yuedHOro marepuaja. nocryaarsl CTO. OTHOCHTENFHOCTS IIMHEI M BpPEMEHH ITpeodpa3oBaHue CKOPOCTEH 1 1
Onementsl Teopun | IIpakTHUecKoe 3aHsITHE: PELICHHE 3a1a4: IPeoOpa3oBaHKe CKOPOCTEH, OTHOCHTENFHOCTD UTHHBI U BPEMEHH. 2 2
OTHOCHUTEIIEHOCTH Copep:xaHue y4eOHOro MaTepuaJia. B3anMocBs3b MacChl M SHEPTHHL. 1 1
IIpakTHYecKoe 3aHATHE: PEIICHIE 331a4: B3aHMOCBA3b MAacChl ¥ JHEPTHH 2 3
Tema 6.3. Conepxanue yuyedHoro matepuaja. Crpoenue aroma. OnsiT Pezepopna. Iloctynarer bopa. 1 1
®u3uka aTOMHOIO IIpakTnueckoe 3anaTHe: pemieHue 3anad: [loctynarsl bopa. 2 2
spa Copep:xanue yuedHOro matepuasa. CtpoeHre aTOMHOTO siipa. SInepHbIe CHITBl. DHEPTUs CBS3M sIpa. SaepHble peaKium. 1 1
TepMmosiepHbIE peakLuu.
IIpakTHYecKoe 3aHATHE: PEIICHNIE 338a4: CTPOSHHE aTOMHOTO Afpa. SIAepHbIe peakuu. 2 2
Copep:xaHue yued0HOro MaTtepuaja. PagmoakTHBHOCTh. 3aKOH paIiOaKTHBHOTO pacmhaja. o, f3, Y- U3Iy4eHUs U UX CBOWCTBA 1 1
IIpakTHYecKoe 3aHATHE: PEIICHNE 331a4: 32KOH paJInOAaKTHBHOTO paclaja. 2 2
Paszgen 7. DBosrouus BeesenHoi.
Tema 7.1. CopepaxaHue yue0HOro matepuaia. dddexr Jomrepa u oOHapykeHHE «pa30Oeranus raJakTuk. bonboi B3peiB. Bo3moxxHbIe 1 1
Crpoenue u cueHapuu sBositouny Beenennoit. Ctpykrypa BeeneHHOM.
pasBuTHE IIpakTHyeckoe 3aHATHE: ycTHBIE cooOmeHus o Teme CTpoenne u pazButre BeeneHHOM. 2 3
Beenennoii ConepaxaHue yueoHOro matepuaja. O6pazosanue miaHeTHbIX cucteM. ComHewHas cucteMa. DBOIOLHS 3BE3] 1 1
[pakruyeckoe 3anaTue: JAnddepeHunpoBaHHblii 32461 2 3
Bcero 122

JUnst XapaKTepUCTHKH YPOBHS OCBOSHHS y4eOHOTO MaTepHaia UCIOIb3YIOTCS CIEAyIoIue 0003HaYECHUS:

1. — o3HakOMUTENBHBIHN (Y3HaBaHUE paHee U3yUYEHHBIX 00BEKTOB, CBOMCTB);

2. — penpOAYKTHUBHBIHN (BBITIOTHEHUE IEATEIFHOCTH 10 00pa3Ily, HHCTPYKIIUH HJIH ITOJT PYKOBOJCTBOM);

3. — IPOAYKTUBHBIH (IJITAHUPOBAHUE U CAMOCTOSITENIbHOE BBIITOJHEHHE AEATEIbHOCTH, pellieHUe MTPOOJIEMHBIX 3a/1a4)




3. YCJIOBUS PEAJIMBAIIMN YYEFHOM JUCHUTIJINHBI
3.1. TpeOoBaHHMsA K MUHUMAJIBHOMY MAaTE€PHAJIbHO-TEXHHYECKOMY O0ecrnedeHHI0
Peamuzarmus  yuyeOHOM  OuCHUIUIMHBI — TpeOyeT Hamuuusg  ydyeOHoro  kaOuHeTa

CCTCCTBCHHOHAYYHBIX JUCIUIIINH.

O6opynoBanue yaeOHOTo KabUHeTA!

~ TOCaJ0YHbIC MECTA M0 KOJIUYECTBY O0yUYaIOUINXCS;

~ pabouee MeCTO MpernoiaBaTes;

~  KOMIUIEKT y4eOHO-METOUYECKON JOKYMEHTAIUH.

— obopynoBaHue 1a00paTOpUM ONTUKHU U (U3UKHU TBEPAOTO Tena: MUKpockon MBY-
4A; ycranoBka MVYK-0; nupomerp ¢ wucuesaromnieit nutbio OIIUP-9, JIATP,
BartmeTp JIb39; ycranoBka MVYK-0; monoxpomatop VYM-2, Y@ namma,
¢orosnement ucroynuk nutanus WMIIC1, O6mok ammepmerpa-BoibTMeTpa ABI,
creHy ¢ oobektamu uccienoBanuii C3-OKO01; cnexkrpanpubiii anmapatr CITEKTP;
BosbT™METp B7-35; momsapuckon CM-3; namna ®JI 74011; caxapumerp RL-2;

— obopynoBaHHe TaOOpaTOPUU MEXaHUKH U MOJeKyisipHol ¢uzuku: FPM-07 — nns
U3MepeHus: ycKopeHus: cBoboanoro nmagenus; FPM-08 — anst usmepenus ummnynbca
u mexanudeckou sneprun; FPM-09 — nns omnpeneneHuss CKOpOCTH MoOJeTa MyJu;
FPM-15 — wmastauk OOepOeka; FPM-07 — naxmonssiii mastHuk; FPM-03 —
masTHUK Makcpemna, FPM-05 — kpyTHIBHBIN MasTHUK C MHJIIUCEKYHIIOMEPOM;
FPM-06 — yHuBepcaibHbIi MasiTHAK; YCTAHOBKA JUIS ONPEACTICHHUS TEIUIOEMKOCTEH
raza merogom Kiemana-/lezopma; anextpudeckas mmtka OIIII1-0; FPM-10;
3BykoBOM reHeparop [3-109, ocummnorpadp H3013; reneparop curnaaios
HuzkouyacToTHsI ['3-102, ocumminorpad H3013

— obopynoBaHue 1a00OpaTOpUM 3JIEKTPUYECTBA M AJIEKTPOMAarHeTU3Ma: MarasuH
conpotusnenuss MCP-60, ransBanomerp M45MOM3, peocrat PCII; ocuumnorpad
C1-73, peocrar PCII 500, mara3un emxocteir P5025; peocrar PCII 1280,
BosbT™METp B7-35, an1. ocummnorpad YIIM; ucrounuk nutanus AIAT, amnepmerp
3514, tanrencransBaHoMetp, peoctat PCII 33; BoasTmerp B7-35, BonbT™MeTp O
58; ycranoska FPM-01; ocunmiorpad C1-75, renepatop JI 31, Bonstmerp B7-35;
reHeparop curtHaynoB ['3-102; mumrka snexrpudeckas IOIII1-0; marasun eMkocTu
P5025; ocimunorpag H3013, C1-68

TexHnueckue cpeacTBa 00y4eHHUs:
~ MYJBTUMEANATIPOEKTOP.

3.2. UndopmanuonHoe odecreyenne o0yueHust
Ilepeuens pexoMeHAyeMbIX Y4eOHBLIX M3IaHUIH, JONMOJHUTEIbHON JUTEpPATYyPHI,

HNHuTepHeT-pecypcos.

3.

OcHoBHasi JuTepaTypa:

PomanoBa B.B. ®usuka: npumeps! pernenus 3agad: [12+] / B.B. PomanoBa. — MuHCK:
PUIIO, 2017. — 348c. : cxem., Tabm. — Pexmm nocryma: mo moamucke. — URL:
https://biblioclub.ru/index.php?page=book&id=487974. — bubnuorp. B k. — ISBN 978-
985-503-737-9.

dusmka: Kypc MHTCHCHUBHOHN ITOJATOTOBKM K TECTHPOBAaHHIO W 3k3ameny: [12+] / JL.B.
Tanun, I'.C. KemOpoBckmii, B.M. Crtpenpuens, B.I'. [lleneneBuu. — 2-¢ u3m., crep. —
Munck: Terpamut, 2017. — 464 c. : Tabn., rpad., cxeM., Wi. — Pexxum goctyma: 1o
noanucke. — URL: https://biblioclub.ru/index.php?page=book&id=571674. — ISBN 978-
985-7081-92-9.

SABopckuiit b.M. OcHoBbsl ¢usuku: yuedHoe nocodue: B 2 Tomax/ b.M. fABopckuii, A.A.
[Munckwuii; pen. KO.U. uk.- 6 — usn., crep.- Mocksa: ®uszmatnut, 2017.- Tom 1.
Mexanuka. MounekynsapHas ¢usuka. DiekTpoauHamuka. -576c¢., tabn., rpad., wil. -
[DnexTponnsiii pecype]. - URL: https://biblioclub.ru/index.php?page=book&id=485564 .
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No o

JlonoHUTeILHAS JIUTEpaTypa:

Penxun FO.H. Kypc dusuxu: 6a3oBbiit kype neknwmii: / FO.H. Penkun, C.I'.Boponunxun. —
Mocksa, bepmun: Hupekr-Meamna, 2020.- 147c. - [DOnekrtponHnbiii pecypc]. - URL:
https://biblioclub.ru/index.php?page=book&id=575457

PomanoBa B.B. ®uszuka: npumeps! pemenus 3anad: [12+] / B.B. PomanoBa. — MuHCck:
PUITO, 2017. — 348c.: cxeM., taba. — Pexum npocryma: mo moamucke. — URL:
http://biblioclub.ru/index.php?page=book&id=487974. — bubmuorp. B ku. — ISBN 978-
985-503-737-9.

dusnka: Kypc HHTEHCUBHOM MOATOTOBKHU K TeCTUpOBaHUIO  3k3ameny/ JI.B. Tanun, I'.C.
KemoOposckuii, B.M. Crtpenpuens, B.I'. lleneneBuu. - 2-¢ wu3g., crep. - MHHCK:
Terpanur, 2017. -464c. : Tabmn., rpad., cxem., wi.- [DnekTpoHHBIH pecypc]. - URL:
https://biblioclub.ru/index.php?page=book&id=571674

HNuTepHeT — pecypcebl:

bynrakos H.A., Ocunosa M.A. OcHoBHble 3aKOHBI M (HOpPMyJBl MO MaTeMaTUKe M
¢dusuke. Pexxum pocryna: [http://window.edu.ru/resource/797/56797 15.05. 2021]
Bupeoypokun 1o  mpeaMeraM  IIKOJBHOM — mporpamMmbl.  Pexxum  jmocryma:
[www.interneturok.ru 15.05.2021]

Bcs 6uonorus. CoBpemenHasi OMoJI0Tus, CTaTbu, HOBOCTH, OMbIMoTeKa. Pexkum nocryma:
[www.biology.asvu.ru 15.05.2021]

Enunoe oxHO nocTyna k o0pa3oBaTenbHBIM pecypcam MHTepHeTa o Ouonoruu. Pexum
nocryma: [www.window.edu.ru/window 15.05.2021]

Kypuan «Xumus B mkose». Pexxum qoctymna: [www.hvsh.ru 15.05.2021]

Kyprnan «Xumus u xu3aby. Pexxum nocryma: [www.hij.ru 15.05.2021]

Krnacchas nocka mis maro0o3HarenbHbIX. Peskum moctyma: [www.class-fizika.nard.ru
15.05.2021]
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4. KOHTPOJIb M OIIEHKA PE3VJbTATOB OCBOEHHMS YUYEBHOU

JUCIHUIIVIMHBI

4.1. XapaKkTepuCTHKA OCHOBHBIX BH/I0B Y4€OHOIi 1eATEJIbHOCTH CTY/IEHTOB.
Copepxanue 00y4eHMsI HaIpaBlIeHO Ha (DOPMHUpPOBAHUE CIEAYIOUIUX BHUJIOB y4eOHOMU

JeSITeILHOCTH CTYACHTOB (HA YpOBHE YUEOHBIX ACHCTBUI):

YMEHHUS MOCTAHOBKH IENIeH NeATEeIbHOCTH, IUIAHUPOBAHUS COOCTBEHHOH JESITEIIBHOCTH
JUIS TOCTH)KEHUS TTOCTaBJICHHBIX LEJeH, MPEABUICHUS BO3MOXKHBIX PE3YyJbTaTOB ITUX
JIEACTBUI, OPTraHU3ALMU CAMOKOHTPOJISL U OLICHKH MOJTYYEHHBIX PE3YyJIbTATOB,;

pa3BUTHE CIIOCOOHOCTH SICHO M TOYHO H3JIaraTh CBOM MBICIIH, JIOTHYECKH 00OCHOBBIBATH
CBOIO TOYKY 3PCHHS, BOCIPHHUMATh U aHAIM3UPOBATh MHEHHUS COOCCETHUKOB, TIPU3HABAS
[PaBo JIPYroro 4eji0BeKa Ha HHOE MHEHHE;

MPOM3BEICHUE M3MEpeHUs (U3UYCCKUX BEIMYMH M OICHKAa TPAHUIIBl IMOTPEIIHOCTEH
HU3MEpEHU,

MPEACTABICHUE TPAHUIIBI IIOTPEIIHOCTEN U3MEPEHUM NPU TOCTPOEHUHU TPAPHUKOB;
YMEHHE BBICKA3bIBATh THITIOTE3HI IS OOBSICHCHHS HAOJII0TaEMBIX SIBJICHHIA;,

YMEHHE NPEeAIaratb MOAEIH SIBJICHUM;

YKa3aHWe TpPaHHUIl MPUMEHUMOCTH (PHU3UYECKHX 3aKOHOB. M3II0)KEHWE OCHOBHBIX
MOJIOKEHUN COBPEMEHHOM HAYYHOU KapTHHBI MUPA,

MPUBEJICHUE TPUMEPOB BIUSHUS OTKPHITMM B (U3MKE HA MPOrpecc B TEXHHUKE H
TEXHOJIOTMHU ITPOU3BOJICTBA,;

ucronb3oBanue MHTepHeTa 1)1 morucka HHGOpMAaIiH.

B xone ocBoenusi pasnena «MexaHuka»:

MPEJICTABICHUE MEXaHUYECKOr0 JIBUKEHHUS TEJIa YPABHEHUSAMH 3aBUCHUMOCTH KOOPAHHAT
U OPOEKUUEN CKOPOCTH OT BpeMmeHH. lIpencraBieHre MEXaHUYECKOTO JIBUKEHHUS Tena
rpagukaMu 3aBUCUMOCTH KOOPJIMHAT U MPOSKIIMEH CKOPOCTH OT BpeMeHU. OnpeencHue
KOOPJAMHAT TIPOUJIEHHOTO ITYTH, CKOPOCTH U YCKOPEHHUS Teja Mo rpadukaM 3aBUCUMOCTH
KOOPJAMHAT U MPOEKIHUH CKOPOCTH OT BpeMeHH. OnpeneneHrne KOOpAUHAT NPOHJEHHOTO
IMyTH, CKOPOCTH M YCKOPEHUS TeJia MO0 YPABHEHUSIM 3aBUCUMOCTH KOOPAUHAT U MPOCKIUMA
CKOpPOCTH OT BPEMEHH;

MPOBEJICHUE CPABHUTEIILHOTO aHAIM3a PABHOMEPHOTO U PABHOIIEPEMEHHOT'O JBUKECHUH
YKa3aHUE UCIIOJIb30BaHUs MOCTYMATENBHOTO U BPAIIATEIIbHOTO JBH)KEHU B TEXHUKE;
npuoOpeTeHne onbITa paboThI B TPYIIE C BHIMOTHEHUEM PA3IUYHBIX COIIMATIBHBIX POJIEH;
pa3paboTka BO3MOXKHOW CHUCTEMBI NEHCTBUN U KOHCTPYKIIUH JUISL DKCIIEPUMEHTaIbLHOTO
ONPEACIICHUSI KHHEMATHYECKUX BEITUYUH;

npeAcTaBieHrue HHGOPMAIIMK O BUJIaX JBUKEHUS B BUJIC TAOJIUIIBI;

MPUMEHEHNE 3aKOHA COXPAHEHHSI UMIYJIbCA JUISl BBIUUCICHUSI U3MEHEHU CKOPOCTEHN Tell
MPY UX B3aUMOJICUCTBUSAX

M3MepeHue paboThl CUI M U3MEHEHHE KHHETUYECKOW dHEPTuu Tena. Beranciaenue padoTsl
CUJI M U3MEHEHUSI KUHETUYECKOU YHEPTHUH TENA,

BBIYMCIICHHE TOTEHIHAJIbHON SHEPruy TeJl B TPaBUTALMOHHOM Tosne. OmnpeaereHue
MOTEHITUATBFHOW SHEPTUH YIIPYTO AePOPMHUPOBAHHOTO TeJIa IO U3BECTHOM JehopMaIiuu u
’KECTKOCTH T€a;

NPUMEHEHHUE 3aKOHA COXPAaHEHUsS MEXAHWYECKOW SHEPruu MpPH pacueTax pe3yJbTaToB
B3aUMOJCHCTBUI T€N rPaBUTALMOHHBIMU CHJIAMH U CUJIAMHU YIIPYTOCTH;

YKa3aHUE TPAHUI] TPUMEHUMOCTH 3aKOHOB MEXAHUKH;

yKa3aHWe YyYe€OHBIX JUCHUIUIMH, TPH HM3YYCHHH KOTOPBIX HMCIOIB3YIOTCS 3aKOHBI
COXpAHEHUS.

B xoxe ocBoenus pasgena « OCHOBBI MOJIEKYJISIPHOH (PM3MKHM U TEPMOAHUHAMUKN»
BBITIOJITHCHUE  DKCIEPUMEHTOB,  CIyKAalMX Uil  OOOCHOBAaHUSA  MOJICKYJISIPHO-
kuHeTn4eckoit Teopuu (MKT);
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pelieHre 3a1ady ¢ MPUMEHEHHEM OCHOBHOTO YPaBHEHMSI MOJEKYJSPHO-KMHETHUYECKOM
TEOpUH T'a30B,;

OTIpeJieJIeHUe TapaMeTpoOB BEIIECTBA B Ta3000pa3HOM COCTOSIHUM Ha OCHOBAaHHUH
ypaBHEHUSI COCTOSIHUS UACAIbHOTO ra3a;

olpejiefiecHuEe MapaMeTpoB BeIIeCTBa B Tra3000pa3HOM COCTOSHUU U MPOUCXOISIINX
nporieccoB 1o rpadukam 3aBucumoctu p (T), V (T), p (V);

skcnepuMenTaiibHoe uccienoBanue 3apucumoctu p (T), V (T), p (V). IIpeacrasnenue B
BUJIe rpa)uKOB H30XOPHOT0, M300aPHOTO U U30TEPMHUYECKOTO IPOIIECCOB;

BBIUMCJICHHE CpEJHEH KUHETUYECKOW SHEPruu TEIUIOBOTO JBHIKEHHS MOJEKYN I10
M3BECTHOM TeMIlepaType BellecTBa,

BBICKA3bIBAaHUE THUIIOTE3 I OOBSCHEHUS HAOMIOJAaeMbIX SIBICHHUN. YKa3aHHWE TPaHUIl
MPUMEHUMOCTH MOJICNIA «UJeaJbHbIN ra3» u 3akoHoB MKT;

U3MEpEHUE KOJMYECTBA TEIUIOTHI B IIpolieccax Terulonepenauu. Pacder konuuecTBa
TEIJIOThI, HEOOXOAMMOTO JIJIsl OCYIIECTBICHHS 3aIaHHOTO IpOoIecca ¢ TEIUIoNepeIavyei.
Pacyer u3meHeHHs BHYTpEHHEW SHepruu Tei, paboThl W MEPEeJaHHOrO KOJUYECTBa
TEIUIOTHI C UCTIOJIb30BAHUEM TMIEPBOTO 3aKOHA TEPMOJUHAMUKH,

pacuet paboThl, COBEPILIEHHOI ra3oMm, 1o rpaduky 3aBucumoctu p (V);

BBIUKCJICHHE Pa0OThl ra3a, COBEPILIEHHOW MpU HM3MEHEHHH COCTOSHHS MO 3aMKHYTOMY
uukiy. Beraucnenune KIIJ mpu coBepiieHuu razom paboThl B Ipolieccax HU3MEHEHUs
COCTOSIHMSI TIO 3aMKHYTOMY ULHKITY. OOBSCHEHHE NPHUHIMIIOB JEHUCTBHS TEIJIOBBIX
MamvH. JleMoHCTpanus poiu (pU3MKKM B CO3IaHUU M COBEPLICHCTBOBAHMH TEILJIOBBIX
JIBUTATENEH,

U3JI0KEHUE CYTH DKOJOTUYECKUX MpoOieM, OOYCIOBIEHHBIX pabOTOW TEIIOBBIX
JBUTATENCH M MpEeANoKEHUE MYTH HMX pelIeHUs. YKa3aHue TPaHUl] MPUMEHUMOCTH
3aKOHOB TEPMOJMHAMHUKHU. YMEHUE BECTH WAJIOT, BBICIYIIMBATH MHEHHWE OIIMOHEHTA,
y4acTBOBATh B IUCKYCCUU, OTKPBITO BBIPAXKATh U OTCTAUBATh CBOIO TOUKY 3PEHUS;
yKa3aHue YYEOHBIX JUCHUIUIMH, TPU HU3YYEHUU KOTOPBIX HCIHOJIB3YIOT YUeOHBIN
Marepuan «OCHOBBI TEPMOJTUHAMUKIY;

M3MEPEHHE BIAKHOCTU BO3/1yXa;

pacueT KOJMYECTBA TEIMJIOTHI, HEOOXOIUMOTO JUIS OCYIIECTBIECHHUS Mpolecca Mepexoaa
BELIECTBA U3 OJJHOTO arperaTHOr0 COCTOSIHUS B IPYTOE;

SKCIEPUMEHTAIbHOE UCCIIEIOBAHME TEIUIOBBIX CBOWCTB BemiecTBa. lIpuBeaeHue
MIPUMEPOB KAUJUISIPHBIX SBICHUHN B OBITY, IPUPOJIE, TEXHUKE;

HCCIIeIOBaHNE MEXaHUYECKUX CBOMCTB TBEP/bIX Tell. [IpumMenenne pusndeckux noHITuit
Y 3aKOHOB B y4€OHOM MaTepualie mpoPecCHOHAIIBHOTO XapaKkTepa,

ucrnons3oBanue MHTepHeTa Ais moucka MHPOpMAIMK O pa3paboTKax U MPUMEHEHMSIX
COBPEMEHHBIX TBEP/BIX U aMOP(HBIX MaTEPHAIIOB.

B xoxe ocBoeHus pasgesna «JIEKTPOAMHAMHUKA»:

BBIYHCIICHHUE CUJT B3aUMO/ICHCTBUS TOUCYHBIX DJICKTPUUECKUX 3aPS/I0B;

BBIUHCIICHUE HAMPSHKEHHOCTH AJIEKTPUYECKOTO TOJS OJHOTO M HECKOJBKUX TOUYEHHBIX
ANEKTPUUYECKUX 3aPSIOB;

BBIYUCIICHHE TIOTCHIIMAJIA DJIEKTPUYECKOTO TIOJsI OJIHOTO W HECKOJBKUX TOUYEYHBIX
AIEKTPUYECKUX 3apsaaoB. MI3MepeHue pa3HoCTH NOTEHIIUAJIOB;

M3MEpEHHUE SHEPTUHN AIIEKTPUUYECKOTO OIS 3apsyKEHHOTO KOHJIEHCATOPa;

BBIUHCJICHHE SHEPTUU 3JIEKTPUUECKOT0 MOJIs 3apsSHKEHHOT0 KOHIEHCaTopa,

pa3paboTKa mjiaHa U BO3MOKHOH CXeMbl JEeUCTBUN 3KCIEPUMEHTAIBHOTO ONpPEIEICHUS
ANEKTPOEMKOCTH KOHEHCATOpa U IUAJIEKTPUUECKOM MPOHNUIIAEMOCTH BEILIECTBA,;
MIPOBEJICHUE CPABHUTEIHHOTO aHAIIM3a TPABUTALIMOHHOTO U DIIEKTPOCTATUIECKOTO MOJICH;
M3MEPEHHE MOUIHOCTH JjeKTpudyeckoro Ttoka. WM3mepenune OJIC U BHYTpPEHHETrO
COIPOTUBIICHUS UICTOYHHKA TOKA;

BBITIOJTHEHUE PACYETOB CHJIBI TOKAa M HANPSDKEHUH Ha ydacTKaxX JJIEKTPUYECKHX IIETICH.
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OObsicHeHHe Ha TPUMEpPe ICKTPUUECKOU Iernu ¢ aBymsi uctrouHukamu Toka (3/1C), B
KAaKOM CITydae MCTOYHUK DJIEKTPHUUECKON SHEPruu padoTaeT B peKMME IeHepaTopa, a B
KaKOM - B peXHMe MOTpeOuTes;

OTlpesielieHue TeMIIepaTypbl HUTH HaKalduBaHUs. 3MepeHue >IeKTPUYECKOro 3apsjia
ANEKTPOHA,;

CHSITHE BOJIbTAMIIEPHOM XapaKTepUCTUKU AUOA,;

MIPOBEICHUE CPABHUTEIBHOIO aHAJIM3a MMOIYIPOBOJIHUKOBBIX THOJIOB U TPHOJIOB,;
ucrnonp3oBanue VHTepHeTa mia moucka WHGOPMAUMU O TMEPCHEKTUBAX pPa3BUTHUS
MOJIYIIPOBOIHUKOBOM TEXHUKH;

yYCTaHOBKA MTPUYMHHO-CIICJICTBEHHBIX CBS3EH;

W3MEpEeHUEe WHAYKIIMA MArHUTHOTO TIONIsA. BblUMciIeHwe Ccuil, ACHCTBYIONIMX Ha
MIPOBOJHUK C TOKOM B MAarHUTHOM I10JI€;

BBIYHCIICHUE CHJI, ACHCTBYIONINX HA AJICKTPUUYECKUN 3apsi], IBIKYIIUNCS B MAaTHUTHOM
ToJe;

UCCIIeIOBaHKE SABJICHUH IIEKTPOMArHUTHONW MHAYKIIMU, CAMOUHIYKIIHH;

BBIYHCJICHHE SHEPTUU MAarHUTHOTO TOJI;

00BsICHEHHNE PUHITUIA JEHCTBHUS SJIEKTPOIBUTATEIS;

OOBSICHEHHE  TpPHUHIMINA  JEHCTBUS  TeHepaTtopa  JJIEKTPUYECKOro  TOKa U
ANEKTPOM3MEPUTENBHBIX  MpUOOpoB. OObBsICHEHME MNpUHIUNA ACUCTBHS — Macc-
cnekTporpada, yCKkopuTenei 3apsokeHHBIX dacTuil. OObICHEHHE POJIM MArHUTHOTO ITOJIS
3eMJIu B )KU3HU PACTCHHI, )KUBOTHBIX, YEIIOBEKA,

MIPUBEJICHUE TPHUMEPOB IMPAKTUYCCKOTO0 MPUMCHCHHS W3YYCHHBIX SIBIICHUH, 3aKOHOB,
pruOOpPOB, YCTPOHCTB,;

MIPOBEJICHUE CPABHUTEIBHOIO aHAIM3a CBOWMCTB 3JIEKTPOCTATHMYECKOTO, MarHUTHOTO H
BHUXPEBOTO AIEKTPUICCKUX TTOJICH;

00BsICHEHHE HA MPUMEPE MAarHUTHBIX SBIICHUH, MOYeMy (DU3HKY MOXKHO paccMaTpUBaTh
KaK METaTUCIUILINHY.

B xoae ocBoenus pa3zgena «KoJsiebanus u BOJTHBDY:

UCCIIeIOBaHNE 3aBHCHMOCTH TIEpHUOJa KONIeOaHW MaTeMaTHYecKOro MasiTHHUKA OT ero
JUIMHBI, MacChl W AaMIUIUTYAbl Koliebanmii. VccnemoBaHue 3aBUCUMOCTH TEpHOIA
KojeOaHuil Tpy3a Ha MPYXKUHE OT €ro MAacChl M JKECTKOCTH TPYXHHBI. BhraucieHue
nepuoja KoieOaHui MaTeMaTHYeCKOTO MasiTHUKA 0 U3BECTHOMY 3HAYEHHIO €r0 JTUHBI.
Breruncnenune mepuoga koyieOaHWN rpy3a HA TPYKHHE 1O W3BECTHBIM 3HAYCHHUSM €T0
MAacChlI U )KECTKOCTH MPYKUHBI,

BBIPa0OTKa HABBIKOB BOCIIPUHHMATH, aHAJIM3UPOBAThH, NepepadaThiBaTh U TPEIbIBISTH
WH(OPMAIIHIO B COOTBETCTBUH C TIOCTABJICHHBIMU 3a[a4aMH,

MpHUBEJCHUE TPHUMEPOB AaBTOKOJIEOATENBbHBIX MEXaHHYeCKUx cucrteMm. I[IpoBeneHue
KIaccupuKaluu KoneOaHui;

W3MEpEHUe JUTMHBI 3BYKOBOW BOJIHBI IO pe3ysibTaTaM HaOJIOJCHUH HHTEepEpPECHIINN
3BYKOBBIX BOJIH;

HaOmo/leHne U OOBSICHEHUE SIBICHUN HHTEepPEpeHIMH U AU(paKIUU MEeXaHUYEeCKHX
BOJTH;

Mpe/ICTaBICHUE 00JIacTel MPUMEHEHHUS YIbTPa3ByKa U MEPCIEKTUBBI €r0 UCTIOIb30BaAHUS
B Pa3IMYHBIX 001aCTIX HAYKH, TEXHUKH, B METUIIHE,

M3JI0KEHUE CYTH YKOJOTHYECKUX MPOOJIeM, CBI3aHHBIX C BO3JICHCTBHEM 3BYKOBBIX BOJIH
Ha OpPTaHM3M YEJIOBEKa,;

HaOII0/IeHNE OCHUJIOTPAaMM FapMOHUYECKUX KOJIeOaHU CHIIBI TOKA B 1SN,

M3MEpEeHUE dIEKTPOEMKOCTH KOHIeHcaTopa. 3MepeHne HHIYKTUBHOCTh KaTYIIKU,;
WCCIIeTOBaHME SIBIICHUS DJIEKTPUIECKOTO PE30HAHCA B MOCIEA0BATEILHOM 1EMH;
MPOBEJICHUE AaHAIOTUU MeEXAYy (U3HYECKUMU BEIUYMHAMHU, XapPaKTEPU3YIOIIHMMH
MEXaHUUYECKYIO U 3JIEKTPOMarHUTHYIO KOJieOaTelIbHbIE CUCTEMBI,;
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pacueT 3Ha4eHM CUJIbl TOKA U HaMPsDKEHUS Ha DJIEMEHTAaX I[ENU MepeMEHHOTr0 TOKa,
UCCleIoOBaHNe TMpUHIMUNA JedcTBUS TpaHchopmaropa. VccnegoBaHue mNpHHLIMIIA
NecTBUS TeHepaTopa mepeMeHHoro Toka. lMcmosnwp3oBanume HMHTepHera aid moucka
nH(OpPMAIMK O COBPEMEHHBIX CIIOCO0ax Mepeiayn AIEKTPOIHEPTUH;

OCYIIECTBIICHHE  paauornepenaud W paguonpuema. HccienoBaHue — CBOWCTB
ANIEKTPOMArHUTHBIX BOJIH C IIOMOIIIbIO MOOHIIBHOTO TenedoHa;

pa3BUTHE IICHHOCTHOTO OTHOWICHHS K HM3y4aeMbIM Ha YpoKax (U3MKH OObEKTaM H
OCBaMBaeMbIM BUJaM JI€ATEIbHOCTH,;

OO0BSICHEHHE NPUHLIUIUAIBHOTO pa3INyuds MNPUPOJBl YIOPYTHMX M DJICKTPOMArHUTHBIX
BOJIH;

U3JIOKEHUE CYTH OJKOJOTHYECKHMX NpoOJeM, CBSI3aHHBIX C 3JIEKTPOMArHUTHBIMU
KoJ1e0aHUsIMHU U BOJHAMH,

OOBSICHEHHE pOJM  DJICKTPOMATHUTHBIX BOJH B COBPEMEHHBIX HCCJIEJI0BAHHSIX
Bcenennorn.

B xone ocBoenusi pazaena «Onrukay:

IIPUMEHEHUE Ha IMpPaKTUKE 3aKOHOB OTPAXKEHMSI W IMPEJIOMJICHUS CBETa IPU PELICHUU
3ajady;

OTpe/ieNICHUE CIIEKTPATIbHBIX IPAHUL] YYBCTBUTEIHHOCTH YEJIOBEUECKOIO TI1a3a;

YMEHHE CTPOUTH M300paKEHUs MPeIMETOB, JaBaeMble JIMH3aMH. PacueT paccTosiHUS OT
JTUH3bI 0 H300pakeHUs mpenMera. PacdeT onTuUYeckod cuibl JTUH3BL. l3mepeHue
(hOKYCHOTO PacCTOSHUS JINH3HI,

UCIBITAHNE MOJIEIe MUKPOCKOIIA U TEJIECKOIa;

HaOII0/IeHUe SBJICHUS UHTEPPEPEHIIUU dIIEKTPOMArHUTHBIX BOJIH.

HaOIoIeHue SBICHUS TUGPAKIUU JIEKTPOMArHUTHBIX BOJIH;

HaOJI0ICHNE SIBJICHUS MOJIIPU3AIMN HJIEKTPOMArHUTHBIX BOJIH;

U3MEpEHUE JJIMHBl CBETOBOW BOJHBI IO pe3ysbTaTaM HaOJIIOJCHUS  SIBICHUS
nHTEp(EepeHIN;

HaOmozeHue sBineHMs audpaxkuuu cBera. HalOmroneHue sBIEHUS MONSpU3ALMU U
aucriepcun  cBera. [loMck pasnmuuuii M CXOACTBA MEXAYy JUPPAKLIUOHHBIM U
JUCTIIEPCUOHHBIM CIIEKTpaMu;

IIPUBEJCHNAE NPUMEPOB TOSBIEHUS B IPHUPOJAE U HUCIOIB30BAHUSA B TEXHUKE SIBICHUM
uHTephepeHy, Iudpakuuy, MNOAApU3aLUMU U Jucrepcun cBera. llepeuncrnenue
METOJIOB MIO3HAHMSI, KOTOPBIE NCIOJIb30BAHBI PU U3YYEHUH YKA3aHHBIX SIBICHUM.

B xone ocBoeHust pa3aena «JJieMEHTbI KBAHTOBOM (pU3HKN»:

HaOmoneHue QoroanekrTpuueckoro 3ddekra. OObsicHeHue 3akoHoB CToyieToBa Ha
OCHOBE KBAHTOBBIX IIPEJCTABIICHUI;

pacueT MaKCHUMaJbHOW KUHETUYECKON SHEpruM 3JEKTPOHOB NpH (POTORIEKTPUUECKOM
abdexre;

orpejieieHue pabdoThl BBIXOJA AJIEKTPOHA MO TpaduKy 3aBHCHMOCTH MaKCHMAaJIbHOM
KHHETHYECKOW SHEPruu (POTOAIEKTPOHOB OT YAaCTOTHI CBeTa. Mi3MepeHue paboThl BbIX01a
AJEKTPOHA;

NepevynciIeHue NpUOOPOB YCTAaHOBKH, B KOTOPBIX NPUMEHSETCS Oe3MHEepIUOHHOCTh
¢boroaddexra;

00BACHEHHNE KOPIMYCKYJISIPHO-BOJIHOBOTO JIyain3Ma CBOUCTB (hOTOHOB. OOBSICHEHHE PO
KBaHTOBOH OINTHUKU B Pa3BUTUU COBPEMEHHON (DH3HKHU;

HaOJI0IeHNe TIMHEHYaThIX CIIEKTPOB;

pacueT 4acTOThl U JUIMHBI BOJHBI UCITYCKaEMOT'0 CBETA IPU NEPEXO0/I€ aTOMA BOAOPOJIA U3
OJHOTO  CTAallMOHAPHOTO COCTOSIHMS B Apyroe. OOBsICHEHHE TNPOUCXOXKICHUS
JUHENYaToro CreKkTpa aroMa BOJOPOJa U pa3fUyuus JIMHEHYAThIX CIEKTPOB Pa3IUYHbBIX
ra3os;

UCCIIeIOBaHNE JTMHEHYaToro CreKkTpa;
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UCCleI0OBaHKe MPUHIMIA paboThl TIOMUHECIIEHTHOH J1amnibl. Habmoienue 1 o0bsicHeHne
MpUHLMIIA JeWcTBUS Jasepa. llpuBegeHue mNpUMEpPOB UCHOJIB30BAaHUSA Jlazepa B
COBPEMEHHOU HAYKE U TEXHUKE;

ucrnoip3oBanue MHTepHeTra s moucka MHGOpPMALMH O MEPCHEKTUBAX MPUMEHEHUS
nasepa;

HaOmoiIeHne TpekoB anb(a-yacTuil B Kamepe Buibcona. PeructpupoBanme siIepHBIX
M3JIy4CHUH C IOMOLIBIO cYeTUHKa [ 'elrepa;

pacyeT SHEpruu CBSA3U aTOMHBIX S7ED;

onpeJeeHue 3apsa U MacCOBOIO YUClia aTOMHOIO s/Ipa, BOZHUKAIOIIETO B PE3ybTaTe
PaaMOAKTUBHOIO pacrajia;

BBIYHCIICHUE SHEPTUH, OCBOOOKTAIOIICHCS TIPU PAIMOAKTUBHOM PacHajie;

onpeeraeHue NpOayKTOB SAEPHON PeaKLny;

BBIUMCJICHHE OJHEpPruH, OCBOOOXKAAIOIIEWcs MNpU SACpHBIX peakuusx. [lonumanue
MIPEUMYILECTB U HEJOCTATKOB HCIOJIb30BAaHUS ATOMHOM SHEPrMM M HOHU3HPYIOLIUX
M3JIYYeHUI B TPOMBIIIUIEHHOCTH, MEIUIIUHE;

U3II0KEHUE CYTH SKOJIOTHMYECKHX MpOOJeM, CBA3AHHBIX C OMOJIOTMYECKUM JIeHCTBHUEM
PaaNOAKTUBHBIX U3TyYEHUN;

MPOBEJICHUE  KIACCU(PUKAMKA  DJIEMEHTAPHBIX  YacTHI[ 1O WX  (U3HYECKUM
XapakTepUCTHUKaM (Macce, 3apsly, BPpeMEHH JKU3HHU, CIUHY U T.11.);

MOHMMAaHUE IIEHHOCTEH HAyyHOro MO3HAHUS MHpa HE BOOOIIE ISl YelOBEYeCTBA B
L[eJIOM, a JUTsl KaXKI0T0 00y4aronierocst IMYHO, [ICHHOCTEH OBIIaJIeHUS METO/IOM HaYy4HOTO
MMO3HAHUS JIUIS JIOCTHDKCHUS yCIiexa B JIF0OOM BHJIC TTPAKTUIECKON JACSITEILHOCTH.

B xoae ocBoenus pasaena «IBosonus BeeseHHoii»

HaOmoieHre 3a 3Be3fgamu, JIyHOW W TutaHeTaMu B Teneckorl. HaOmrogeHne COTHEUHBIX
IIATEH C MIOMOILBIO TEIECKOIIa U COJTHEYHOTO 3KPAHa,;

ucrnonp3oBanue VHTepHeTa A MOUCKAa H300paKEHUH KOCMHUYECKUX OOBEKTOB H
nHopMmanuu 00 ux ocobeHHocTsX OOCyXICHHE BO3MOXKHBIX CIIEHAPUEB SBOJIOINHU
Bcenennolii;

ucronb3oBanue VHTepHeTa UIsi TIOMCKAa COBPEMEHHOW WHGOpPMAIMK O pPa3BUTHH
Bcenennoii. Orenka wuHpOpManMM C TO3UIHMM €€ CBOMCTB: JOCTOBEPHOCTH,
O0OBEKTUBHOCTH, MTOJIHOTHI, AKTYaTbHOCTH U T.1;

BBIYMCIICHHE SHEPTUH, OCBOOOKIAIOIICHUCS IPU TEPMOSICPHBIX PEaAKIIUIX;
dhopmynupoBKa MPoOIEM TEPMOSICPHOIN IHEPTETUKH.

OOBSCHEHHE BIMSHUS COJIHEYHOM akTUBHOCTH Ha 3emumo. [loHnmanue ponu
KOCMHMYECKHUX MCCIIEIOBAaHUMN, UX HAYYHOTO ¥ SKOHOMHYECKOTO 3HAYEHUS;

00CYyXKJIeHHE COBPEMEHHBIX TUIIOTE3 O MPOUCX0KAeHUN COMTHEYHON CHCTEMBI.

4.2. KOHTPOJIb ¥ OLIEHKA Pe3yJIbTATOB OCBOCHUS Y4eOHOM M CIUIIJINHbI:

(I)OpMLl U METOAbI KOHTPOJIA U OLIEHKHA

IIpeamMeTHbIE pe3yabTaThI 00yUeHHS
pen pesy y pe3yJIbTAaTOB 00yUeHHsI

- C(I)OpMI/IpOBaHHOCTB Hpe}.‘lCTaBHCHI/Iﬁ (6] q)yHIlaMCHTaJ'H)HI)IX

HCTONB3yeMBIMH B (U3UKe: HAOIIOJEHUEM, OIHCAHUEM,

¢u3ndecknx 3aKOHAX W TPUHIHKIAX, JIEKAIUX B OCHOBE Tekyuuii KOHTPOJIb:
COBPEMECHHOW (PU3NIECKOI KapTHHBI MUPA. - OIIpOC;
BJIAJICHUE OCHOBOIIOJIararo M (1)I/I3I/I‘I€CKI/IMI/I - KOHTPOJIbHAsA pa60Ta;

MOHATUSIMU U 3aKOHAMH; HCIOJIb30BaHUE (U3UICCKON - 3aluTa JabopaTOpHBIX paboT;
TEPMUHOJIOIUU U CUMBOJIMKH; - pedepatuBHas paboTa CTYACHTOB IIO
BIaJIcHWE OCHOBHBIMM METOJAMH HAY4YHOTO IO3HAHUI, npeijaraéMon TEMaTHKE.

U3MEPEHUEM, KCIIEPHMEHTOM; IpomexxkyTouHasi aTrecrauusi B Qopme
yMeHHs:  oOpabaTeiBaTh  pe3ylbTaThl  H3MEPEHUH, nu(ppepeHIMPOBAHHOIO 3a4eTa.

Oo0HapyXWBaTh  3aBUCUMOCTh  MEXJYy  (QU3HICCKUMHU
BEIIMYUHAMU, OOBSICHATH MOJTYYCHHBIC PE3YJILTATHI U JICJIATh
BEBIBOJIBI;
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— OIpenersTh Xapakrep (uznueckoro npouecca no rpaduky,
Tabmuie, popmye;

— u3MepATh  pAd  (QU3MUECKUX BENIWYMH, MPEACTABILIA
Ppe3ynbTaThl U3MEPEHUN C YIETOM UX NOTPELIHOCTEN;

— cpOpMHPOBAHHOCTH yMEHHS pemaTs (QHU3HIECKHE
3a1a4u.
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