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Paccmotpeno Ha 3acemanum 1K
MaTeMaTUYeCKNX U €CTeCTBEHHO-HAYYHBIX TUCIUTIIINH
nporokon Ne 10 ot « 30 » mions 2020 .

[Ipencenarens (A /E.B. Ceperuna/

PabGouas mporpamma oOiieobpazoBarenbHOl yueOHOU auctuuimael OU3NKA
pa3zpaboraHa:

Ha ocHoBe TpeboBanuit ®I'OC cpennero odiero o0pa3oBaHus, MPEAbSIBISIEMBIX K
CTPYKTYpE, COAEp)KaHUIO M pe3yldbTaraM OCBOEHUS Y4YE€OHOW JUCUUIUIMHBI
«Dusukay (yrBepxkaeH [Ipukazom MunucrepcTBa oOpazoBanus U Hayku PO ot 17
mMasg 2012 1. Nedl3 "OO6 yrBepxkaeHHH (deaepaabHOrO TOCYIapCTBEHHOTO
00pa30BaTEILHOTO CTaHIAPTa CPEIHET0 00IIero oopa3oBanus");

B COOTBETCTBUHU ¢ PekoMeHanusaMu 1o opraHu3alyy MoJdydeHus CPEHEro ooIero
oOpa3oBaHusi B IIpelerax OCBOEHHs 00pa3oBaTelbHBIX MPOrPaMM CPEIHETO
npo¢eCCHOHAIBHOrO 00pa3oBaHMsl Ha 0a3e OCHOBHOIO 0OOIIEro oOpa3oBaHUS C
ydeTroM  TpeOoBaHUN  (efepaibHBIX  TOCYIapCTBEHHBIX  00pa3oBaTeIbHBIX
CTaHJApTOB U TMOIy4aeModM mpodeccur WIH CIEUUAJbHOCTH  CPEIHETrO
npodeccuonanbHoro obpazoBanus (mucbMo JlemapraMeHTa TrocyqapCTBEHHOM
NOJUTUKU B cepe MoaAroroBku padbounx kaapos u 1O MunoOpnayku Poccuu ot
17.03.2015 Ne 06-259);

¢ yueroMm [IpumepHOli OCHOBHOM 00Opa3oBaTeIbHON MPOrpamMMbl CPEHEr0 OOIEro
obOpazoBanus (omoOpeHHass penieHneM (eaepaabHOro  yd4eOHO-METOAMYECKOro
00beIMHEHHUSI 110 001IeMy 00pa30BaHuUI0 MPOTOKON OT 28 uroHs 2016 1. Ne 2/16-3);
Ha ocHOBe aHanu3a IlpumepHoil mporpammbl 001I€00pa3oBaTENIbHON Yy4eOHOM
muciiuiebl "@u3uka" s mpodecCuoHaTbHBIX 00pa30BaTENbHBIX OpraHU3AINMA
(aBrop [murpuea B.D., OOpa3oBarenbHO-U3NATENbCKUN LEHTP «AKaJaeMUs»,
2015), nporpamma pekomengoBana OI'AY «DUPO» nporokon Ne3 ot 21 wurons
2015,

Pa3paboTunk nporpamMmai:

UYemucosa H.B., npenogasarens Kanyxckoro ¢punuana III'VIIC
PenenseHrtsr:

®ponora E.A., npenogaBarens Kamyxckoro dunuana [I'YIIC
AHnTtoHOB A.B., npenonaBarens GU3NKU U ACTPOHOMHHU BBICIIIEH

KBaJTM(UKAIMOHHON KaTeropuu, 3aBeAYIONINH (helbIIepCKUM OTIeIeHUEM
I'ATIOY KO «Kamyxckuii 6a30BbIi METUIIMHCKUAN KOJIISIK)»
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1. MACIIOPT PABOYEHM IMTPOI'PAMMBbI YYEBHOM JJUCIHUTILJIMHBI

1.1. ObsacTh npuMeHeHns pado4eid NPorpamMmbl

PabGouass mporpamma y4eOHOW IUCHMIUIMHBI SIBIASIETCS 4YacThblO OCHOBHBIX
oOpazoBarenbHbIX NporpamMm B cooTBercTBUU ¢ PI'OC CIIO mo cnernuaabHOCTH
13.02.07 DanexTpocHabxkeHue (M0 0TPACIAM) (0a308a58 NOO20MOBKA).

1.2. Mecto y4eOHOIl JMCHUIUIMHBI B MNporpaMme MOJATOTOBKH
CIEeNHATUCTOB CPEIHEro 3BeHa
VYyebnas pucuuruinaa Gusuka OTHOCUTCS K YU€OHBIM JUCITUIUIMHAM T10 BBIOOPY U3
o0s13aTeNnbHOM TTpeaMeTHON obnactu "EcTecTBeHHbIe HAayku'". YdyeOHas JUCHUIUIMHA
®duszrka u3ydyaercs Ha 6a30BOM YPOBHE Kak mpoduibHas yueOHas JUCITUTUIHHA.

1.3 less ¥ iIaHMpYyeMble Pe3y/IbTAThl OCBOCHUS AUCHUIIITHHBI

OcBoeHne comepkaHusd ydeOHOM JUCHUIUIMHBI Pusnka obecreynBacT
JOCTHKEHHE 00YyYaroIIMMUCS CIEIYIOUUX PE3YJIbTaToOB:
JIMYHOCTHBIX, KOTOPBIE HANIPABJIEHBI HA:

POCCUHICKYIO IPAKIAHCKYIO HJIEHTUYHOCTh, TATPUOTU3M, YBaKEHHE K CBOEMY
Hapo1y, YyBCTBA OTBETCTBEHHOCTH Itepen PonuHOM, roprocTu 3a CBOW Kpaid, CBOKO
Ponuny, nponuioe u HacTosLee MHOIOHALMOHAIBHOrO Hapoaa Poccuu, yBaxkeHue
rOCyJIapCTBEHHBIX CUMBOJIOB (Tep0, (par, TMMH);

IPaKIaHCKYIO MMO3ULMIO KaK aKTUBHOI'O M OTBETCTBEHHOI'O WIEHA POCCUHCKOrO
OOIIECTBA, OCO3HAIOIIETO CBOM KOHCTUTYIIMOHHBIE TIpaBa M  OOS3aHHOCTH,
YBa)XKAIOIIEro 3aKOH W NPABOIOPSAOK, 00JaarolIero 4YyBCTBOM COOCTBEHHOIO
JOCTOMHCTBA, OCO3HAHHO IIPUHUMAIOLIEr0 TPAAUIMOHHBIE HAlUWOHAJIbHBIE H
o011euenoBeyecKue T'yMaHUCTUYECKUE U IEMOKPATHUECKHE IEHHOCTH;

TOTOBHOCTH K CIIy>)KeHHIO OTEuecTBY, €ro 3aliuTe;

c(hOpMHUPOBAHHOCTh MHPOBO33PEHHMSI, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHsSI HAayKHM W OOIIECTBEHHOH MPaKTUKH, OCHOBAHHOIO Ha JUajore
KYJIBTYp, @ TaKXe pa3iuyHbIX (OpM OOLIECTBEHHOIO CO3HAHMs, OCO3HAHUE CBOETO
MECTa B MOJIUKYJIBTYPHOM MUPE;

c(OpMUPOBAaHHOCTh OCHOB CAMOPA3BUTHUS U CAMOBOCIIMTAHUS B COOTBETCTBUHU
C O0OIIEYeNIOBEYECKUMH I[EHHOCTSIMU M UJAcaJaMH TPaKJAHCKOro OOIIECTBA;
TOTOBHOCTh M CIIOCOOHOCTH K CaMOCTOATEIbHOW, TBOPYECKOH M OTBETCTBEHHOMU
NEeATEIbHOCTH;

TOJIEPAHTHOE CO3HAHHME W MOBEJEHUE B MOJUKYJIBTYPHOM MHPE, TOTOBHOCTb U
CHOCOOHOCTh BECTHM JMAJOr C JPYTMMHM  JIFOABMH, JIOCTUTarb B  HEM
B3aMMOIIOHMMAaHHUS, HAXOAUTh OOIIKE LIeTTU U COTPYIHUYATh ISl UX JOCTHXKEHUS;

HABBIKM COTPYIHHYECTBA CO CBEPCTHHKaMH, AETbMHU MJAJIIEr0 BO3pacTa,
B3pOCIBIMM B OOpa3oBarelibHOM,  OOIECTBEHHO  TMOJIE3HOW,  y4dyeOHO-
UCCJIeIOBATENbCKOM, MPOEKTHOM U APYTUX BUAAX JIEATEIbHOCTH;

HPAaBCTBEHHOE  CO3HAHME M  TIOBEJICHHE HA  OCHOBE  YCBOCHHS
00I1euEeIOBEUECKUX [ICHHOCTEHH;

TOTOBHOCTh M CHOCOOHOCTh K 00pa30BaHHUIO, B TOM YHUCJIE CaMOOOPa30BaHUIO,
Ha MPOTSIKEHUU BCEH JKU3HM; CO3HATEIBHOE OTHOLICHHE K HENPEPBIBHOMY
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00pa30BaHUIO KaK YCIOBUIO YCIHEHIHOW MpopeccHoHaNbHOW U OOILIECTBEHHOU
NEeSATENbHOCTH;

ACTETUYECKOE OTHOIIEHHWE K MHpPY, BKJIIOYas 3CTETHKY ObITa, HAyYHOIO U
TEXHUYECKOI0 TBOPUYECTBA, CIIOPTA, OOIIECTBEHHBIX OTHOLIEHU;

NPUHATHE U Peau3alio EHHOCTEH 310pOBOro u 6€30MacHoro oopasa >Ku3HH,
NOTpeOHOCTH B (PU3MYECKOM CAMOCOBEPUICHCTBOBAHUH, 3AHITHUSIX CIIOPTHUBHO-
03/I0POBUTENILHON JI€ATEIbHOCTBIO, HENPUATHE BPEAHBIX IPUBBIYEK: KYpPEHHS,
yIOTpeOJIEHUs aIKOT0Jisl, HAPKOTHUKOB;

OepexHOe, OTBETCTBEHHOE M KOMIIETEHTHOE OTHOUIEHHE K (PU3UYECKOMY U
IICUXOJIOTMYECKOMY 37I0POBbIO, KAK COOCTBEHHOMY, TaK U JAPYrUX JIO[eH, yMeHue
OKa3bIBaTh MEPBYIO MOMOIIIb;

OCO3HAaHHBIA BBIOOp Oymymiell mnpodeccud W BO3MOXKHOCTEH peaanu3aluu
COOCTBEHHBIX  JKM3HEHHBIX IIJJAHOB; OTHOLIEHHWE K  MNpO(ecCHOHATbHON
NESATENbHOCTH KAK BO3MOYKHOCTH YYacTHsl B PELIECHUH JIMYHBIX, OOIECTBEHHBIX,
rOCYJIapCTBEHHBIX, OOIIICHAIMOHAIBLHBIX TIPOOJIEM;

c(hOpMHUPOBAHHOCTh  HKOJIOTMYECKOTO  MBIIUICHHUS, TOHUMAHUS BIUSHUA
COLIMAJIBHO-D)KOHOMUYECKHUX IPOLIECCOB HAa COCTOSHHE MPUPOJHON M COLMAIbHOU
Cpezbl; IPUOOPETEHUE OIBITA SKOJIOTO-HAPABIECHHON AESITEIbHOCTH;

OTBETCTBEHHOE OTHOUIEHHWE K CO3/IaHHI0 CEMbHM HAa OCHOBE OCO3HAHHOIO
MPUHSATHUS LIEHHOCTEW CEMEUHOM KU3HMU.

MeTanpeaMeTHBIX, KOTOpbIE HalpaBJIEHbI Ha:

YMEHHE CaMOCTOATEIBHO ONPENEIATh LEIH JACSITEIBHOCTH M COCTaBIATh
IUIaHbl JIEATEIbHOCTH; CAMOCTOATEIBHO OCYLIECTBISATh, KOHTPOIUPOBATh MU
KOPPEKTUPOBATh JIEATENIbHOCTh; HCIOJIb30BaTh BCE BO3MOKHBIE PECYpChl IS
JOCTHXEHMSI IOCTABICHHBIX 1€ U peain3aliy MIaHOB JIEATeIbHOCTH; BHIOMPATh
YCHEIIHbIE CTPATETUU B PA3JIMYHbBIX CUTYAIUX;

YMEHHE TPONYKTUBHO OOIIAThbcsi M B3aMMOJEHCTBOBaTH B  Ipolecce
COBMECTHON  JEATENIbHOCTH,  YYUTHIBATh  MO3MIMH  APYTUX  YYaCTHHUKOB
NEeSATENbHOCTH, 3(PPEKTUBHO pa3peliaTh KOHPIUKTHI;

BJIaJICHUE HaBbIKAMU  II03HABATENbHOW, Yy4EOHO-HCCIENOBAaTENbCKOW U
IPOEKTHOW JI€ATEbHOCTH, HaBBIKAMHM pa3pelieHuss NpodsieM; CHOCOOHOCTh H
TOTOBHOCTh K CAMOCTOSITEJIbHOMY IIOMCKY METO/IOB PELICHHs NMPAKTHUYECKUX 3ajad,
NPUMEHEHUIO PA3IMYHBIX METOIOB IIO3HAHMSI,

TOTOBHOCTh M  CIIOCOOHOCTh K  CaMOCTOSTENbHOM  HMH(OPMALMOHHO-
IIO3HABATEJIBHON JIEATENIBHOCTH, BKJIIOYAsl YMEHUE OPUEHTHPOBATHCS B PA3IMYHBIX
UCTOYHUKAX HWH(MOpPMALMKM, KPUTUYECKU OLEHHMBATh M  HHTEPHPETUPOBATH
UH(POPMAIIHIO, TOITYYaEMYI0 U3 Pa3IMYHbIX UCTOYHUKOB,;

YMEHHE MHCIIONIb30BaTh CPEACTBA HMH(OPMALMOHHBIX M KOMMYHHUKAI[MOHHBIX
texHonorui (manee - WKT) B pemieHMM KOTHUTHBHBIX, KOMMYHUKATUBHBIX M
OpPraHM3allMOHHBIX 3a7ad C COONIONEHHEM TpPEOOBAaHUNW HPrOHOMUKH, TEXHUKH
0€30MacHOCTH, TUTUEHBI, pECYpCcOCOEpPEKEHUS, MPABOBBIX U ATUYECKUX HOPM, HOPM
UH(GOPMAIIMOHHOMN 0€30MacHOCTH;

YMEHUE OIpeNesaTh Ha3HAYeHHE W (PYHKLUUU Pa3InYHbIX COLMAJIbHBIX
UHCTUTYTOB;

YMEHHUE CaMOCTOSATENBHO OLEHUBATh W MPUHUMATh PELICHUS, ONPENEISIOIne
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CTPaTEeruto MOBEACHHUS, C YUETOM I'PaXTaHCKUX U HPABCTBEHHBIX IIEHHOCTEH;

BJIa/ICHHUE SI3BIKOBBIMM CPEICTBAMM - YMEHUE SICHO, JJOTUYHO U TOYHO M3JIaraTh
CBOIO TOUKY 3PEHUS, UCTIOIb30BATh a/IEKBATHBIE SI3bIKOBBIEC CPEACTBA;

BJIaJICHUE HaBbIKAMU  [I0O3HABATENbHOM  pe(UIeKCMM KaK  OCO3HAHMS
COBEpIIAEMBIX JEHCTBUA W MBICIUTEIBHBIX NPOLIECCOB, WX PE3YJIBTaTOB H
OCHOBaHM, TpPaHUIl CBOETr0 3HAHMSI W HE3HAHUS, HOBBIX MO3HABATEIbHBIX 3a7ay U
CPEICTB UX JOCTHKEHUS.

NpeIMeTHBIX:

c(hOpMUPOBAaHHOCTb MPECTABICHUN O POIM U MeCT€ (PU3NKU B COBPEMEHHOMN
Hay4YHOH KapTWHE MHUpa; NOHMMaHue (U3MUYECKOM CYIIHOCTU HAOIIOAAEMBbIX BO
Bcenennolt siBiaeHuil; nmoHMMaHue poid (PU3MKK B (POPMUPOBAHUM KPYrozopa H
(YHKIIMOHAJIBHON TPaMOTHOCTH YeJIOBEKa JJIsl PEelIeHHs MPAaKTUYECKUX 3aad;

BJIAJICHUE OCHOBOIMOJIArarIINMHU buznuecKkuMu NOHSATUSMH,
3aKOHOMEPHOCTSIMHU, 3aKOHAMH U TEOPUSIMH; YBEPEHHOE IMOJIb30BaHUE (DHU3MUECKOM
TEPMHUHOJIOTUEN U CUMBOJIMKOM;

BJIa/ICHME OCHOBHBIMU METOJlaMH HAy4YHOI'O MO3HAHHUSA, HCIOJIb3yEMbIMU B
¢u3uke: HaOMOICHNE, OTIMCAHNE, U3MEPEHHUE, SKCTIEPUMEHT; YMEHUsI 00padaThiBaTh
pe3yapTarbl M3MEPEeHHM, OOHApY>KMBaTh 3aBUCHUMOCTb MEXAY (QU3NUECKUMU
BEJIMYMHAMMU, OOBACHSTH MOJTYyYEHHBIE PE3YJIBTAThI U JIENIaTh BHIBOJIBI;

c(hOpMHUPOBAHHOCTH YMEHHUSI periarh GU3NUECKue 3a/1auu;

c(hOpMHUPOBAHHOCTh YMEHUS MIPUMEHSTH MOIYUSHHbIE 3HAHUS JJIs1 OOBSICHEHUS
YCIOBUHM MpoTeKaHus (U3MYECKHX SBICHUW B TMPUPOAE M JUISI TNPUHIATHS
NPaKTUYECKUX PEIIEHUH B IOBCETHEBHOM KU3HH;

c(hOpMUPOBAaHHOCTh COOCTBEHHOM MO3UIMKA MO OTHOIIEHUIO K (Pu3nyeckon
UHpOpMaIIH, TOTYy4YaeMOH U3 pa3HbIX UCTOUHUKOB

[Ipu Hamuumu B KOHTHHTEHTe oOyuaromuxcs auil ¢ OB3 u wHBamumaoB s
HUX pa3pabaTbIBacTCs paboyas MporpamMmma, UCXo/s U3 crielupuky 3a00IeBaHUS.

1.4. KosimuecTBO 4acoB Ha 0CBOeHHe pado4eil mporpaMMbl y4eOHOM
AUCHUTITIHHBI
MaKCcHUMallbHas yaeOHas Harpy3ka oOy4atomierocs — 234 gaca, B TOM YHCIIE:
oOsi3aTenbHas ayIuTOpHas ydeOHasi Harpy3ka ooydaromierocs: — 234 yaca (13 HUX
naboparopHblie 3aHATHS — 30 4acoB).



2.CTPYKTYPA MU COJAEP)KAHUE YYEBHOM JUCITUTIINHBI

2.1. O0beM y4eOHOM JMCUMIIMHBI M BU/bI Y4eOHOI padoThl

Bup yueOHoM padoThI O0bem yacos
MakcumaJjibHas yueOHasi HArpy3kKa (Bcero) 234
O0si3aTesibHAs ayIUTOPHAsE y4eOHAasi HAarpy3Ka (Bcero) 234
B TOM 4YHcJIe:
TEOpEeTHIECKOe 00yUeHHUE 204
NPAaKTHYECKUE 3aHATHUS (€CIH MPETYCMOTPEHO) -
JabopaToOpHbIC 3aHATHA (€CJIN MPETYCMOTPEHO) 30
KypcoBas pabora (IpoeKT) (eciu NpeayCcMOTPEHO) -
CamocTosiTesibHass padora odyuyaronierocsi (Bcero) -

IIpomexyTounass arrectauusi B (Qopme: auddepenunpoBanHoro 3adera (1
ceMecTp), dIK3aMeHa (2 cemecTp)
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2.2. TeMaTH4YeCKHUIi IJIAH U colep:KaHUue Y4eOHOM M CIUNJIMHBI

Konpl
KOMIICTEHIIHI,
HaunmenoBanue Conep:xanue y4e0HOT0 MaTepHaa, JJabOpaTOPHBIC U MPAKTUICCKIE 3aHATH, CAMOCTOSATEIbHAs paboTa O6BeM YpoBeHb (I)SOPZ(?TI:)(;E:H
pa3aenoB U TeM 00yJaroIImMXxcst 4acoB OCBOEHHSI crocofeTByeT
JJICMCHT
IIPOrpaMMBbl
1 2 3 4
BBenenue Coaep:xkanue yueOHOro Marepuasa
®uszuka — Hayka O mpupojae. EcTecTBEHHOHAaydHbId METOJ IMO3HAHMS, €r0 BO3MOXKHOCTH M
CPaHUIbl MPUMEHHUMOCTH. OKCHEPUMEHT M TEeOopus B IMPOLECCE TIO3HAHUS MPUPOABL
MonenupoBanne puU3NUECKUX SBICHHUN U MPOIECCOB. PoIIb SKCIIEpUMEHTa B TEOPUH B TIPOIIeCcCe 1
MO3HAHUST TpUPOAbl. DPHU3NYECKUE 3aKOHBL [ paHUIBI MPUMEHUMOCTH (PU3UYECKUX 3aKOHOB. 4
[Tonsitue o dusmyeckoit kapTuHe Mupa. 3HadeHue (u3uku npu ocBoeHnu npodeccuii CIIO u
cnenuanbHocTedl CITO. Matemarnyeckuii anmapar, UCIIOIb3YEMbIH IIPU PELLIEHUH 3a4ay.
BXxo/1HOM KOHTPOJIB.
Pazpea 1.
30
MexaHuka
Tema 1.1 Conepxxanue y4yeOHOro Marepuasia
Kunemaruka | Mexanuueckoe nswxkenue. Ilepememenune. ITyrs. CkopocTs. PaBHOMEpHOE NpsMOIMHEIHOE
JBUKEHHE. YckopeHue. PaBHomepeMeHHoe mpsMoiinHelHoe JBHkeHHe. CBOOOJHOE MaJieHueE. 6 2
JIBukeHue Tena, OpOIIEHHOTO TMOA YIIOM K TOPU3OHTY. PaBHOMepHOE MABMKEHHE 10
OKPY>KHOCTH.
Kunemamuxka na scene3no0opodcnom mparncnopme (MopmMo3HOU nyms NOOBUNCHO20 COCMABA).
Tema 1.2 Conep:xanue y4eOHOro Marepuasia
3aKoHbI [lepBbiit 3akoH Hprotona. Cuna. Macca. Umnynec. Bropoii 3akoH Hetorona. Tpetuii 3akoH
mexanuku | HeloroHa. 3akoH BcemupHoro taroreHus. I'paBuranmnonHoe none. Cuna Tsokectu. Bec. Cuna 4 2
HebroToHa. ynpyroctu. Jledopmarun. Criocods! n3mepenus Macchbl. CUIbl B MEXaHUKE.
Cuibl B Cunvl, deticmegyiowjue Ha Hcee3HO00PONHCHBLL COCNAB NPU OBUNCEHUU
npupone
Tema 1.3 Conepxxanue yueOHOro MmarepuaJia
3aKkoHbI 3aKkoH coxpaHEeHHs MMIyIbca. PeaktuBHOe nBrkeHHe. Paborta cuibl. PaboTa moTeHIMaIbHBIX A 2
coxpaHeHusi B | cil. MomHocte. OHeprusd. Kunernueckas »sHeprus. lloreHunanbHas »sHeprus. 3akoH
MeXaHUKe COXpPaHEHHUsI MeXaHn4ecKol 3Hepruu. [IpuMeHeHrne 3aKOHOB COXPAHEHHUSI.
Tema 1.4 Conep:xkanue yueOHOro MarepuaJia 6 2




Konpl

KOMIICTEHIIHH,
HaunmenoBanue Conep:xanue y4e0HOT0 MaTepHaa, JJabopaTOpPHBIC U MPAKTUICCKIE 3aHATH, CAMOCTOSATENIbHAs paboTa O6BeM YpoBeHb (I)SOPZ(?TI:)(;,?:H
pa3ziesioB U TeM 00ydJaroIIXCs 4acoB OCBOCHHS cmocoBoTByeT
OJIEMCHT
IIPOrpaMMBbl
1 2 3 4
Mexannueck | Mexanudeckue konebanus. KomneOarenbHoe — aBmkeHHe. ['apMoHMuYeckue — KosneOaHMSL.
ue konedanus | CBoOonHBIE MexaHNUYeckue Konebanus. [IpeBpalienue suepruu npu kouedareaIbHOM JABHKEHUU.
U BOJIHBI CBoOonHble  3aTyXalollMe MEXaHW4Yeckhe KosueOaHus. BBIHYyXIEHHblE MEXaHWYECKHEe
konebanus. [lomepeunble U MpOAONbHBIE BOJHBL. XapaKTePUCTUKH BONHBI. MHTepdepeHius
BoJH. [loHaTue o nudpaxiyy BoaH. 3BYKOBbIE BOJHBI. YIIBTPA3BYK M €r0 IPUMEHEHHE.
JlaGopaTropHoe 3ansaTHe Ne 1 (TeMa BBIOMpaeTCs, UCXO/Is U3 MaTePUATbHO-TEXHUIECKOTO
obecrieueHus).
TeMbl 1a00paTOPHBIX 3aHATHIA:
HccnenoBanne qBUKEHH Tea MO JEHCTBUEM TOCTOSIHHON CHUIIBI.
N3y4yeHue 3aKkoHa COXpaHEHUST UMITYIIbCA.
CoxpaHeHME MEXaHMUYECKOM SHEPruM IpU [BWKEHUM Tejla IO ACHCTBUEM CHII TSIKECTH U 5 2
yIPYrOCTH.
CpaBHeHue paboThI CUJIBI C U3MEHEHHEM KUHETUYECKOM SHepruu Tena.
N3y4deHne 3ak0OHOB COXpaHEHUs Ha IPUMEpPE yAapa MIapoB U 0aJUTMCTUYECKOTO MAATHHKA.
N3ydenne ocoGeHHOCTEN CUITBI TPEHUS (CKOIBKCHHUS ).
W3ydeHune 3aBUCUMOCTH NIEpHOia KOJIeOaHU HUTSHOTO (MU MPY>KUHHOTO) MassTHUKA OT JJIMHBI
HUTH (WM MacChl Ipy3a).
IToBTOpenue u 06061eHNe 1o pa3neny MexaHuka. PerieHre pa3HOypOBHEBBIX 3a/1au.
KonTponbHas pabota no pazzaeny 1. Mexanuka.
Pazpen 2.
OcHoBBI
MOJIEKYJISPHO 52
i GU3UKH U
TePMOIMHAMH
KH




Konpl

KOMIIETEHIINH,
HaunmenoBanue Conep:xanue y4e0HOT0 MaTepHaa, JJabopaTOpPHBIC U MPAKTUICCKIE 3aHATH, CAMOCTOSATENIbHAs paboTa O6BeM YpoBeHb (I)SOPZ(?TI:)(;,?:H
pa3aenoB U TeM 00ydJaroIIXCs 4acoB OCBOCHHSI crIocoBCTBYeT
JJICMCHT
IIPOrpaMMBbI
1 2 3 4
Tema 2.1 Copep:xkanue yueOHOro MarepuaJia
OcHOBBI OCHOBHBIE TIOJIOKEHUS MOJIEKYISIPHO-KMHETHYECKOW Teopuu. Pasmepbl W macca MOJICKYT U
MOJIEKYJISIPHO | aToMOB. bpoyHoBckoe nBmwxenue. Judpoysusa. Cuibl U 3HEPrus MEXMOJIEKYISIPHOIO
— B3aumozeiicTBus. CTpoeHue Ta3000pa3HbIX, KUIKUX W TBepHAbIX Ted. CKOpOCTH JBHXKEHHS 14 2
KHHETHYECKO | MOJIEKYlT M uX wu3MepeHue. Wpaeanvubiii ra3. JlaBnenuwe raza. OCHOBHOE ypaBHEHHE
il Teopuu. MOJIEKYJISIPHO-KMHETHUECKOM TEOpUH ra3oB. Temmeparypa u ee u3mepeHue. ['a3oBble 3aKOHBI.
NneanbHplii | AGCOMIOTHBII HYIb TeMmmeparypbl. TepMoAMHAMHUYECKas MIKajla TeMIeparypbl. YpaBHEHHE
ras. COCTOSIHMSI MIeJIbHOTO ra3a. MossipHast ra3oBasi HOCTOSIHHAS.
Tema 2.2 Conepxxanue yueOHOro marepuaJia
OcHoBBI OcHOBHbIC TOHATHUS U ONpeneNieHUs. BHyTpeHHsst 3Heprus cUcCTeMbl. BHyTpeHHssI sHEprus
TePMOIMHAMM | UJcaIbHOrO raza. Pabora u Temnora kak (GOpMbI Iepeaud SHEPTruu. TemIoeMKOCThb. YeabHas
KH TEIUIOEMKOCTh. YpaBHEHHUE TeIUIoBoro OanaHca. IlepBoe Hayano TepMoaguHaMuKu. AnnaOaTHbII
npouecc. [Ipunuun aeiictBus temnoBor mamuubl. KII/] temoBoro npurarens. Bropoe Hauanno 10 2
TepMOANHAMUKHU. TepMOonrMHAMHUUYECKas IIKajJa TeMIEepaTyp. XOJOAWIbHbIE MAIIMHbL. TEITOBbIE
nsurateny. OxpaHa npupoJbl.
Tennosvle dsucamenu Ha dHcenesHoo0opodcHom mparncnopme. Oxpana oxpydrcaroujell cpeosvl npu
pabome #ene3H000POAHCHO20 MPAHCHOPMAL.
Tema 2.3 CoiicTa nmapoB: Mcnapenue u koHaeHcaius. HacwleHHbIi nap u ero cBoicTBa. AGCOMOTHAS
CaoiicTBa U OTHOCHUTENIbHAsl BIAXKHOCTb Bo3lyxa. Touka pocbl. Kunenue. 3aBUCUMOCTb TeMIepaTypbl
Napos, KUIICHHMS OT JaBiieHus. [leperpeTslil map U €ro UCIojab30BaHUE B TEXHHUKE.
skuaKkocTeii 1 | CBOMCTBA KUIKOCTEH: XapaKTepUCTUKA JKUJIKOTO COCTOSTHUS BemlecTBa. [[0BepXHOCTHBIN CIIOM
TBEPABIX TeJ | )KUJKOCTU. DHEPIHsl IOBEPXHOCTHOIO CJIOS. SIBIEHUS HA TPaHULIE )KUJKOCTU C TBEPIBIM TEJIOM.
Kamunnsipasie sBiieHwus. 12 2

CpoilicTBa TBepabIX Tell: XapaKTepUCTHKA TBEPIOIO COCTOSHUS BELIECTBA. YIPYTHE CBOMCTBA
TBEpIbIX Tea. 3akoH ['yka. MexaHudyeckue CBOMCTBa TBEPIbIX Teid. TemioBoe pacuIMpeHue
TBEPABIX TeJI U xKuAKocTel. [InaBnenue u kpucrammsanus.

IIpumenenue cospemenHbIX MAMEPUANIO8 C 3A0AHHBIMU CBOUCBAMU HA IHCENEIHOOOPOICHOM
mpancnopme. Ilpobnema paspyuienus Jcene3Ho00poHCHO20 NOTOMHA U ee peuleHue.

10




Konpl

KOMIICTEHIIHH,
HaunmenoBanue Conep:xanue y4e0HOT0 MaTepHaa, JJabopaTOpPHBIC U MPAKTUICCKIE 3aHATH, CAMOCTOSATENIbHAs paboTa O6BeM YpoBeHb (I)SOPZ(?TI:)(;,?:H
pa3aenoB U TeM 00ydJaroIIXCs 4acoB OCBOCHHSI crIocoBCTBYeT
OJIEMCHT
IIPOrpaMMBbI
1 2 3 4
JlaGoparopubie 3ansaTus Ne2, Ne3, Ne4, Ne5 (TeMbl BEIOMPAIOTCS, UCXOAS U3 MaTepPUAIbHO-
TEXHUYECKOTO 00CCIICUCHMS).
TeMmbl 1a00paTOPHBIX 3aHATHIA:
N3mepenue BIaXHOCTH BO3/1yXa.
W3MepeHne NoBEpXHOCTHOIO HATSKEHUS JKUAKOCTH. 8
HabGnronenue npornecca KpucTauin3aim.
N3zyuenue nedopmaniuu pacTsSKEHUS.
N3ydeHne TeIIoBOro pacIupeHus TBEPAbIX TEI.
N3yuenne 0cOOEHHOCTEN TEMJIOBOTO PACHIMPEHHS BOJIBL.
[ToBTOpenue u 06061meHue 1Mo paznery 2.OCHOBBI MOJNEKYISPHOU (GPU3UKH U TEPMOTUHAMHKH. 6
Penienne pazHOypOBHEBBIX 3aJau.
KonTponbHas pabota no pazzaeiny 2. OCHOBBI MOJIEKY/ISIPHON (PU3UKU U TEPMOTUHAMHKH 2
Pazpen 3.
JIEeKTPOAUHA 82
MHKa
Tema 3.1 Conep:xkanue yueOHOro MaTepuaJia
DJIeKTpUYecK | DIEKTPUUECKHE 3apsiabl. 3aKOH COXpaHEHUs 3apsna. 3akoH KymoHa. DiekTpuueckoe Iolie.
oe moJe HanpsxenHocts  anekrtpudeckoro mons. [lpunHnun cynepmnosunuu mosieil. PaGora cun
anekrpoctarndeckoro mnous. Ilorennuman. PasHocTh NOTEHIMANOB. OKBUIOTEHLUAIbHBIE
NOBEpXHOCTH. CBA3b MEXAY HANPSHKCHHOCTBIO M Pa3HOCTBIO IOTEHIMAJIOB JJIEKTPUYECKOTO 16 2
nosid. JludnekTpuku B dnekrpudeckoM mone. [lomsapusanus auanekrpukoB. IIpoBonHuku B
anekTpuyeckoM none. KonneHcaropsl. CoennHeHHE KOHAEHCATOpoB B Oarapero. DHeprus
3apsYKEHHOTO KOHEHCATopa. DHEPrusl IIEKTPUUYECKOTO TOJIA.
Pemenne 3ana4 mo reMe DIEKTPUYECKOE MTOJIE
IIpobnema cmamuyuecko2o 1eKmpuiecmed Ha Heie3Ho000POHCHOM MPAHCHOpMe.
JAu¢depeHupoBaHHBIN 3a4eT. 2
Tema 3.2 Copep:xxkanue yueOHOro MaTepuaJia 14 2
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HanmenoBanue
pa3aenoB U TeM

Conep:xanmne yaeGHOT0 MaTepuasia, JabopaTopHEIE U MPAKTHUECKUE 3aHATHS, CaMOCTOSATebHas paboTa
00ydJaroIIXCs

O0veM

JacoB

YpoBeHb
OCBOECHHS

Konpl
KOMIICTEHIIHH,
(dbopmupoBaHU

10 KOTOPBIX
crocobcTByeT
DJIEMEHT
IPOTPaMMBI

1

2

3aKOoHBI
MOCTOSAHHOTO
TOKA

YcnoBusi, HEOOXOUMBIE JIJIsl BOSHUKHOBEHHSI U TIOICPKAHUS DIIEKTPUIECcKOro Toka. Culia Toka
M TUIOTHOCTH TOKa. 3akoH Oma mis yudactka 1ienu 0e3 DJIC. 3aBUCHMMOCTH AJIEKTPHUECKOTO
CONPOTUBJICHUS OT Marepuana, JJIMHbl M IUIOHNIAAM NOMEPEYHOTrO CEYEeHMs] IPOBOAHHKA.
3aBUCHMOCTD AIEKTPHUECKOTO COMTPOTUBIICHUS TPOBOJHUKOB OT TEMIIEPATYPHI.
DNEeKTPOJBIKYIIAsl CWJIa HCTOYHMKA TokKa. 3akoH Oma 1 monHoil uenu. CoeaumHeHUe
poBoAHUKOB. COeTMHEHNE UCTOYHUKOB JIEKTPUUYECKOM dHEepruu B Oatapero. 3akoH J[koymsa—
Jlenma. PaboTa 1 MOITHOCTB AIIEKTPUIECKOTO TOKa. TerioBoe nelicTBre TOKa.
DnexmpocHad;ICeHUue Naccadcupcroeo 8a20HA HA AHCENEe3HO00PONCHOM MPAHCNOpMme.

JladopaTopubie 3ansiTust Ne6, Ne7, Ne8, Ne9 (Tembl BEIOMPAIOTCS, UCXO/S U3 MaTepHaIbHO-
TEXHUYECKOTO 00ECIICUCHHUS).

Tembl TabOpaTOPHBIX 3aHATUH:

N3yuenne 3akona Oma Juis y4acTka IIeTH, TI0CIe0BAaTeIbHOTO U MapajIeIbHOTO COSAMHEHUS
MIPOBO/THUKOB.

N3yuenne 3akona OMa 11 MOJTHOM LIETIH.

Onpenenenne 3/]C 1 BHyTpEHHETO COMPOTUBICHUS UCTOUHUKA HATPSIKEHHUS.

Omnpenenenne KIIJI narpesarenpHOro npudopa.

[ToBTOpenue u 06001IeHNE TeMe 3aKOHBI IOCTOSIHHOTO TOKa. PellieHne pa3sHOypOBHEBBIX 3a/1a4.

KonTponbsHas padora 1mo Teme 3.2 3aKOHBI TOCTOSTHHOTO TOKA.

Tema 3.3
DJIeKTPUYECK
UH TOK B
Pa3IHYHBIX
cpenax

Conep:xkanne yueOHOro MarepuaJia

DNEKTPUYECKUN TOK B MeTalllaX. DJIEKTPOHHBIN ra3. Pabora BeIxoma. DNEKTPUUYSCKHA TOK B
ANeKTponuTax. OiekTponus. 3akoHbl @Papanes. [IpumeHeHHe »dJIeKTpoiau3a B TEXHHKE.
DNEeKTpUYECKU TOK B ra3ax u Bakyyme. Monuzanus rasa. Buasl ra3zoBbix pa3psiios. [lonstue o
mna3me. CBOWCTBA W MNPUMEHEHHE  DJCKTPOHHBIX  MYYKOB. OJIEKTPUUYECKHH TOK B
nonynpoBogHukax. CoOCTBEHHas MPOBOIMMOCTH MOTYNPOBOAHUKOB. [lomympoBOgHUKOBEIE
prOOpHI.

12

JlabopaTopnoe 3ansiTue Ne 10 (Tema BBIOMpAETCs, UCXO/S U3 MaTEPUATBHO-TEXHUYECKOTO
obecrieueHus).
TeMbl 71a00paTOPHOTO 3aHITHS:
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Konpl

KOMIICTEHIIHH,
HaunmenoBanue Conep:xanue y4e0HOT0 MaTepHaa, JJabopaTOpPHBIC U MPAKTUICCKIE 3aHATH, CAMOCTOSATENIbHAs paboTa O6BeM YpoBeHb (I)SOPZ(?TI:)(;,?:H
pa3aenoB U TeM 00ydJaroIIXCs 4acoB OCBOCHHSI crIocoBCTBYeT
JJICMCHT
IIPOrpaMMBbl
1 2 3 4
Ornpenenenne TeMnepaTypbl HUTH JaMITbl HAKaJTMBaHUS.
Onpenenenue AMEeKTPOXUMHUECKOT0 SKBUBAJIEHTA MEJIH.
KontponpsHas padora mo teme 3.3. DIEeKTpUUECKHil TOK B pa3IMYHBIX CPEIax 2
Tema 3.4 Copep:xkanue yueOHOro MarepuaJia
MaruutHoe | Bexktop MHAYKIMM MarHuTHOrO nojis. JleiCTBME MarHUTHOrO IOJsSI Ha NPSIMOJUHEHHBIN
moJie MIPOBOJAHMK C TOKOM. 3akoH Amnepa. B3aumoneiictBue TokoB. MaruutHelii notok. Pabora mo 10 2
[IEPEMEIEHNI0 TIPOBOJAHMKA C TOKOM B MAarHUTHOM Iosie. J[efiCTBME MAarHUTHOTO IOJIS Ha
nBrKyuiics 3apsa. Cuna Jlopenna.
Tloe30a na macnumnou nooyuixe. Maeneawi.
Tema 3.5 Conepxxanue y4eOHOro MmarepuaJia
DJIeKTpOMArH | DJIEeKTpOMAarHUTHas MHAYKIUS. BuxpeBoe anekrpuueckoe Imoisie. 3aKOH 3JIEKTPOMarHUTHOM 4 2
UTHAas uHaykuuu. 3J1C B ABMKyHMXCs NpoBOAHUKaX. CaMOMHAYKIMS. DHEPIHUsl MATHUTHOTO TOJISA.
HHIYKIUS
[loBTOopenne u o00600meHne nmo TemMamM MarHutHoe Mnose. ONEKTPOMAarHUTHas WHIYKIHS. 4
Pemenne pa3HOypOBHEBBIX 3ajau.
KontponwHas padora o remam 3.4 u 3.5 MarautHoe mose. DJIeKTpOMarHuTHAsT MHITYKITUSI. 2
Paznen 4.
JIEKTPOMAard
UTHbIE 14
KOJIe0aHuA 1
BOJIHBI
Tema 4.1 Conepxxanue yueOHOro MmarepuaJia
daexrpomard | CBOOOIHBIE AIEKTpOMarHUTHbIE kKojebanus. [IpeBpaiienue sHEeprun B KoJIebaTeTbHOM KOHTYPE.
UTHBIE 3aryxaromnye 3JIeKTpOMarHUTHbIE KoneOaHus. [eHeparop He3aTyXaloluX AJIEKTPOMArHUTHBIX 6 2
KoJiedanust | KoneOaHuid. BpIHYXIeHHBIE dnekTpuueckue konebanusi. Ilepemennbiii Tok. Ieneparop

MIEPEMEHHOro Toka. EMKOCTHOE M MHIYKTMBHOE COIIPOTUBIICHUS IEPEMEHHOr0 ToKa. 3akoH OMa
JUId DIEKTPUYECKOM IIeNM IMEepPEeMEHHOro Toka. Pabora M MOHIHOCTh NEPEMEHHOIO TOKA.
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HanmenoBanue
pa3aenoB U TeM

Conep:xanmne yaeGHOT0 MaTepuasia, JabopaTopHEIE U MPAKTHUECKUE 3aHATHS, CaMOCTOSATebHas paboTa
00ydJaroIIXCs

O0veM
4acoB

YpoBeHb
OCBOECHHS

Konpl
KOMIIETEHIINH,
(dbopmupoBaHU

10 KOTOPBIX
crocobcTByeT
JJIEMEHT
IPOTPaMMBI

2

I'eneparopsl Toka. Tpancdopmartopsl. Toku BbeicOKO wactoThl. Ilomydenue, mnepenaya u
pacnpenesIeHue dIIEKTPOIHEPTUH.
Dnekmpugurayus Ha Hcene3Ho00POHCHOM MPAHCHOPME.

Tema 4.2
DJIeKTPOMArH
UTHBbIE
BOJIHBI

Conep:xkanne yueOHOro MarepuaJia

DJIeKTpOMarHuTHOE TOJe Kak OCOObI BHUI MaTepuu. DIEKTPOMarHUTHbIE BOJHBEL Bubparop
I'epuia. OTKpBITHIA KoeOaTenbHbI KOHTYp. M300perenue paguo A. C. ITomoeiM. [loHsiTHE O
paaunocsas3u. PanuoBonusl. Pagnonokanus. [IpumeHeHe 31€KTpOMarHuTHBIX BOJH.

Ces13b Ha JHCeNe3HOO00POIHCHOM MPAHCNOPME.

JlaboparTopHnoe 3ansiTue Ne 11 (Tema BbIOMpaeTcsi, UCXOAS U3 MaTePHUAIbLHO-TEXHUYECKOTO
obecrieueHus).

TeMmbl 1a00paTOPHOTO 3aHITHSA:

NuaykTUBHBIE B eMKOCTHOE COTPOTUBIICHUS B IIETIH IEPEMEHHOT0 TOKa

N3ydenne paboThl mpocTeiero painonpueMHIKa.

Pa3nen 5.
Ontuka

34

Conepxxanue yueOHOro marepuaJia

[Ipupona cera. CKOpPOCTh PaCIpPOCTPAHEHUS CBETA. 3AKOHBI OTPAXKEHUS U MPEJIOMIICHUS CBETA.
[Tonmuoe otpaxkenue. JInu3el. [11a3 kak ontudeckas cucreMa. OnTHuyecKkre npudOopkI.

BonHoBrIe cBoiicTBa cBeTa. MHTEpdepeHms cBeta. KorepeHTHOCTh CBETOBBIX JTy4eil.
HNurtepdepennius B TOHKMX TuieHKax. Ilomocer paBHo#t TommuHbL.  Kombiia HeroToHa.
Hcnonp3oBanne nHTephEepeHInm B Hayke U TexHuke. Jndpaknus ceeta. Audpakius Ha

mend B HapamienbHblX JydaxX. Judpaxnuonnas pemterka. Ilonstue o romorpadum.
[lomspusanus nonepeuHbix BosH. [lomsApmsanus cBera. [IBOHOE JydenpesoMIICHUE.
Ilonsponner. [ucnepcuss cBera. Buael cnektpoB. Cnektpsl ucnyckanusa. CrekTpsl
MOMJIOIIEHUS. YIbTpaduoneToBoe M HHPpakpacHoe u3iaydeHus. PentrenoBckue nyun. Ux
IIPUPOJIa U CBOWCTBA.

20

JlaGoparopubie 3ansaTus Nel2, Nel3, Nel14, Nel5S (Tembl BBIOUPAIOTCSI, UCXOMIS U3
MaTepHaIbHO-TEXHUYECKOTO 00CCIICUCHHS).
TeMbl 1a00paTOPHBIX 3aHATHIA:
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Konpl

KOMIICTEHIIHH,
HaunmenoBanue Conep:xanue y4e0HOT0 MaTepHaa, JJabopaTOpPHBIC U MPAKTUICCKIE 3aHATH, CAMOCTOSATENIbHAs paboTa O6BeM YpoBeHb (I)SOPZ(?TI:)(;,?:H
pa3aenoB U TeM 00ydJaroIIXCs 4acoB OCBOCHHSI crIocoBCTBYeT
JJICMCHT
IIPOrpaMMBbl
1 2 3 4
N3yuenne nzo0paskeHHs MPEeIMETOB B TOHKOU JINH3E.
W3yuenue untepdepeHum cera.
N3zyuenue qudpakuuu cera.
I'paynpoBKa CIEKTPOCKOIIA U ONIPEIeICHUE JIMHBI BOJHBI CHEKTPAJIbHBIX JIMHUH.
[ToBTOpenue u o6o0meHue no pazaeny 5.0nTuka. Penenne pa3HOypoBHEBBIX 3a]1au. 4
KonTponwsHas pabora o pazneny 5. OnTuka 2
Pa3znea 6. 4
OcHoBBI Conep:xxanue y4yeGHOro Marepuasia
cnenuaabHoi | IIHBapHaHTHOCTh MOAYJIS CKOPOCTH cBeTa B BakyyMme. lloctynarsl DifHmreiiHa. [IpocTpaHcTBO
TeOpUuM U BpeMs CIELHaJbHOW TEOpUH OTHOCUTEIBHOCTH. CBA3b MacChl M SHEPrUM CBOOOIHOMN 4
OTHOCHTEJIbH | YaCTUIIbI. DHEPIrHsl MOKOS.
0CTH
Paznen 7.
DJIeMeHThI 14
KBAaHTOBOM
(pu3uku
Tema 7.1 Conep:xkanue yueOHOro MaTepuaJia
KBanrToBasi | TermoBoe wusmydeHue. PacmpeseneHue 3HEpruMl B CHEKTpe aOCONIOTHO UYEPHOTO Tela.
ONTHKA KBanroBas runoresa [Inanka. @oronsl. Buennuii ¢orosnekrpuueckuit r¢dexr. BHyTpenHwmit 4 2
¢doroadpdexr. Tunsr porosnementon. [laBnenue cBera. [loHATHE O KOPITYCKYISPHO-BOIHOBOM
IIPUPOJIE CBETA.
Tema 7.2 Conep:xkanue yueOHOro MaTepuaJia
duznka Pa3BuTHe B3MIS10B HAa CTPOEHHUE BEIIECTBA. 3AKOHOMEPHOCTH B aTOMHBIX CIEKTPax BOJOPOJA.
aTroma SAnepnas moxmens aroma. Ombitel O. Pesepdopna. Mogens atoma Bomopona mno H.bopy. 2 1

l'umoreza ne CootHomienue Heomnpenenénnocrerr [eizenbepra. KBaHTOBBIC

TeHEpaToOpBI.

bpois.

15




Konpl

KOMIICTEHIIHH,
HaunmenoBanue Conep:xanue y4e0HOT0 MaTepHaa, JJabopaTOpPHBIC U MPAKTUICCKIE 3aHATH, CAMOCTOSATENIbHAs paboTa O6BeM YpoBeHb (I)SOPZ(?TI:)(;,?:H
pa3aenoB U TeM 00ydJaroIIXCs 4acoB OCBOCHHSI crIocoBCTBYeT
JJICMCHT
IIPOrpaMMBbl
1 2 3 4
Tema 7.3 Copep:xkanue yueOHOro MarepuaJia
duszuka ®dusnka aroMHOrO simpa. EcTecTBeHHash paanoakTUBHOCTh. 3aKOH PaJMOAKTHBHOTO pacIaja.
aTOMHOTI0 CriocoObl HaOMIOMEHUST U PETUCTPALMU 3apsDKeHHBIX dacTull. Dddext BaBunosa-UepeHkosa.
sapa Crpoenune aromHoro simpa. Jledekr macchl, I3HEprus CBS3M U YCTOMYMBOCTH ATOMHBIX SIZIED. 8 1

Snepuble peakuuu. MCKycCTBEHHas pajiMOAKTUBHOCTh. JleneHue Tsbkenbix saep. LlenHas
AlepHas peakuus. Ympapiusemas nenHas peakuus. Snepueii  peaktop. [lomydenue
paauOaKTUBHBIX H30TONOB M HUX MpUMEHEeHHe. buonormuyeckoe nelcTBHE pPaJMOAKTUBHBIX
W3JTyYCHH. DJIeMEHTapHbIC YaCTHUIIbI.

BCEI'O: 234

JUis XapaKTepUCTUKU YPOBHS OCBOCHMSI yU€OHOI0 MaTepualla UCIOJIb3YI0TCA CIeAyIoe 0003HAYCHNU:

1. — o3HaKOMUTENBHBIH (y3HABaHUE paHEEe U3yUYEHHBIX 0OBEKTOB, CBOMCTB);

2. — PeNpONYKTUBHBIN (BBIOJHEHNE AEATEIBHOCTH O 00pas3ily, HHCTPYKIMU WU O/ PYKOBOZCTBOM)

3. — IPOIYKTHUBHBIN (TUTAHUPOBAHUE M CAMOCTOSITEIIEHOE BBITIOIHEHUE EATEIFHOCTH, PEIICHHE TPOOIEMHBIX 3a/1a4)
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3. YCJIOBUS PEAJIU3ALIUU PABOYE# MPOTPAMMBI YUEBHO
JUCTMTIIAHBI

3.1. MaTepuaJibHO-TeXHHYECKOE o0ecrevyeHue

Peanuzauus nporpamMmbl  y4eOHOW JUCUMIUIMHBL TpeOyeT Hajauyus KaOuHeTa
¢busuku u 1aboparopun HUNKH.
O06opynoBaHue kKabuHeTa:
—  paOouas 30Ha MpenojaBaTes;
—  JIEMOHCTPAlMOHHBIN CTOI;
—  cleuuasbHble JJa00paTOPHBIE CTOJBI IO KOJTMYECTBY 00yUYaIOIIUXCS;
—  CTYbs;
— ayguTopHas JOCKa € METaJUIMYeCKUM TOKPBITUEM JUIA  KpEIJIeHUs
JEMOHCTPALIMOHHOIO 00OPYI0BaHHUS;
—  CTeJUIax JJIs Moziesiel U MAaKeTOB;
—  1Kagbl 115 MozeNell U MaKeTOB.

[Ipubops! u ycTpoiicTaa
—  cucTeMa dJIeKTPOCHAOKEHUS J1abopaTopHbIX cTONOB HanpspkeHueM 220 B;
—  KOMIUIEKT J€MOHCTPAIIMIOHHOTO 00OPYIOBaHUS MO ONTHKE, 3JEKTPOANHAMUKE,
MEXaHUKE U IpYTUM paszzaenaM QU3HKH.
—  yuyeOHbI€ HaIIsHbIE TOCOOUS:
—  IUIaKaThl ¥ TaONHIIBI IO U3yYaeMbIM pa3ziesiaM IporpamMMBbl;
—  KOMIUIEKThI Y4€OHBIX HAIJIIHBIX TOCOOMI 10 TUCHUIUIMHE.

JleiicTByIO1Iasi HOPMAaTUBHO-TEXHUUYECKAsl U TEXHOJNOTUYECKas JOKYMEHTAIIHS
—  TpaBWJIa TEXHUKU O€30MaCHOCTH U MPOU3BOACTBEHHON CAaHUTAPHU;
—  KypHaJ 10 TeXHHUKe 0€30MaCHOCTH.

TexHuueckue cpeacTBa 00ydeHus:
—  TIePCOHAJLHBIN KOMIBIOTEP C JIMIIEH3UOHHBIM ITPOTrPAMMHBIM 00€CIICUCHUEM;
—  MYJIbTUMEIUUHBIN IIPOCKTOP;
—  OPOCKIMOHHBIN SKpaH.

17



3.2. UupopmanmonHoe odecneyeHue peajm3alum NporpaMmmsl

Jlist  peanuzaruu  mporpamMmbl  OuOnmmoTedHbId  (hoHI 00pa3oBaTeNbHOM
OpTaHM3aIMA YKOMIUICKTOBAH TEYaTHHIMU W (WJIM) DJIEKTPOHHBIMH H3JIaHUSMHU,
PEKOMEHIOBAaHHBIMU IS UCTIOIB30BAaHMS B 00pa30BaTEIbHOM IIPOIIECCE.

OCHOBHBIE€ HCTOYHUKU:

1. Hmutpuesa B.®. ®usuka qy1s mpodeccuii U CienuaibHOCTEH TEXHUIECKOTO
npoduss: y4eOHHUK JUIsl CTYINEHTOB NMpodeCcCHUOHATBHBIX 00pa30BaTeNbHbIX
OpraHu3auuii, ocBauBawIux npodeccuu u cnenranbHoctu CI10.-M., 2017

2. Hmutpuesa B.®. ®usuka qi1s npodeccuit U crenuaibHOCTeH TEXHUYECKOTO
npodunsi. COOpHUK 3ajau: yueO. nocobue s CTY/ICHTOB
npo(ecCHOHANBHBIX 00pa30BaTENbHBIX  OpPraHW3AlMi,  OCBAMBAIOIIUX
npodeccun u cnenuaibHoctu CI10.-M.,2017

3. Hmutpuesa B.®. ®usuka 115 mpodeccuil U cnenualbHOCTEH TEXHUYECKOro

npodussa. KoHTponbHbIE Marepuaibl: yded. Mmocodwe uisi CTYACHTOB
npoeCCHOHAIBHBIX ~ 00pa3oBaTeIbHBIX  OpraHu3alui, OCBaMBAIOIIUX
npodeccun u cneruanpHocTu CI10.-M.,2016

4, JmutpueBa B.®. duzuka 115 npodeccuit v crienualbHOCTENH TEXHUYECKOTO
npoduis. JlaGoparopHbiil MpakTUKyM: ydeO. MocoOue s CTYIAEHTOB
npoecCuoHaNbHBIX ~ 00pa30BaTENbHBIX  OpraHW3aIlfii, OCBaMBAIOLIUX
npodeccun u cnenuansHoctu CI10.-M.,2017

DJeKTPOHHBIC U3IaHUs (AIIEKTPOHHBIC PECYPCHI)

1. «OTtkpoiTas Gusukax http://www.physics.ru/

2. «Dwuzuka.ruy http://www.fizika.ru/

3. «BupTyaabHBII METOAMYECKUN KaOMHET yauTens (GU3NKHA U aCTPOHOMHUIY
http://www.gomulina.orc.ru/

4. Caiit «®u3uka B anumansx» http://physics.nad.ru/physics.htm

5. Mactep-knacce «Kupas ¢pusukay http://www.int-edu.ru/hage.php?id=931

6. [udposas nmaboparopus «Apxumen» (Jlaboparopusie paboThl o hU3UKE)
http://www.9151394.ru/projects/arhimed/arhim1/cituo/lab_raboty f.htm
1. Bupryaneueie  nmaboparopun  (MHTEpAaKTHBHBIE  MOJEIH  PA3THUYHBIX

npoiieccos) http://somit.ru/index_demo.htm

I[OHOJIHHTGJII)HI)IG HNCTOYHUKHN

1. Mskumes I".51., byxoBues b.b., Corctkuit H.H. ®u3uka (6a30BbIii ypOBEHB)
— M. «IIpocemienne»,2019

2. Tenpenmreitn JI1.O., lux FO.U. mox pen. OpnoBa B.A. ®msuka. 10 kmacc.
Yuebnuk s oOmieoOpa3oBareNbHBIX yupexaeHuid — M.: MueMo3uHa,
2017.

3. I'eapenmreitn JI.O. Jluxk FO.U. mox pen. OpnoBa B.A. ®usmka. 11 kmacc.
Yuebnuk s oOmieoOpa3oBareNbHBIX yupexaeHuid — M.: MuHeMo3uHa,
2017.

4, Tenpenmreiin JI1.O., Kupuk JILA., I'enbdrar U.M., Henames 1.1O. dusuka.
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http://somit.ru/index_demo.htm

10 xmacc. 3amgauyHuk i1 001Ieo0pa3oBaTeNbHBIX YupexkaeHud — M.:
Mmuemo3suna, 2017.

5. I'eapenmreitn JI1.O., Kupuk JLA., I'ensprar .M., Henames U.}O. ®usuka.
10 wmacc. 3amaunuk Ayt 00II€0Opa3OBATENbHBIX YyupexaeHuid — M.:
Muemo3suna, 2017.

3.3. Ucnosib30BaHNe AaKTHBHBIX U MHTEPAKTUBHBIX GopM 00yUeHHnst

Pabouas mporpamma npeaycMarpuBaeT MCIONb30BaHUE B 00pa30BaTEIIbHOM
IpOLIECCE AKTUBHBIX M MHTEPAKTUBHBIX ()OPM MPOBENEHUS 3aHATHUH: YpOKHU-
CEMHUHAphl MPHU MOBTOPEHUH U OOOOLICHHM M3y4aeMOro Marepuaia; MpOBEICHHE
JEMOHCTPAIMOHHOIO  3KCIIEPUMEHTAa IIPpU  H3JI0KEHUM HOBOIO Marepuana;
UCTIONIb30BAaHUE BUPTYAIBHBIX J1abOparopuil, B TOM 4YHCJIE€ TPU TPOBEACHUH
71a00paTOPHBIX 3aHATHUSAX.
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4. KOHTPOJIb U OLIEHKA PE3VJILTATOB OCBOEHMS YUEBHOM
JUCTMTIIAHBI

OneHka KayecTBa OCBOEHUs Y4€OHOM AMCUMUIUIMHBI BKJIKOYAET TEKYLIUN
KOHTPOJIb YCIIEBAEMOCTHU U IIPOMEXYTOUHYIO aTTECTALUIO.

Tekymuii KOHTPOJb YCIIEBAEMOCTH OCYILECTBISAETCS IPEINOAABATENIEM B
IpoILIECCe MPOBENCHHs YUeOHBIX 3aHATHI (TECTUPOBAHUE, YCTHBIN OMPOC, OLCHKA
BBITIOJTHEHUSI CAMOCTOSITENbHBIX 33/IaHUI), a TaKKE BBINOJHEHUs 00y4YarouuMuUCs
WHIUBHIYaJIbHBIX 33JaHUH B COOTBETCTBUU C (DOHIOM OIICHOYHBIX CPEACTB IIO
y4eOHON AUCLHUIIIIUHE.

XAPAKTEPUCTUKA OCHOBHBIX BUIOB YUEBHOM JESTEJILHOCTH
CTYIEHTOB

Conepxanue o0yyeHusi | XapaKTepUCTHKA OCHOBHbBIX BH/I0B /I€SITEJILHOCTH CTYI1€HTOB
(Ha ypoBHe yueOHBIX AeiicTBH)

Baenenue YMeHusT TOCTAaHOBKHM  LEJIEH  JIESITENbHOCTH,  IUIAHUPOBAHUS
COOCTBEHHOH NEATEILHOCTH I JOCTUXKCHHUS IMOCTABICHHBIX IICNEH,
MPEABUICHUSI BO3MOKHBIX PE3YJIBTaTOB ATUX JECUCTBUM, OpraHU3aIUU
CaMOKOHTPOJIS ¥ OLIEHKHU TOJTYYEHHBIX PE3YJbTaToB.

PasBuTHe CIIOCOOHOCTH SICHO M TOYHO U3JaraTb CBOM MBICIIH,
JIOTUYECKH OOOCHOBBIBATH CBOIO TOYKY 3pPEHUS, BOCIPHUHHMATH H
aHAJIM3UPOBaTh MHEHHUS COOCCEIHUKOB, MPU3HABAs IMPABO APYroro
YyeJIOBEKa Ha MHOC MHCHHUE.

[TpousBenenune n3MepeHnus PU3MUESCKUX BEIIMUMH U OIICHKA TPAaHUIIBI
MIOTPELIHOCTEN U3MEPEHUN.

[IpencraBienue rpaHullbl HOTPEIIHOCTEN U3MEPEHUN TTPU
MOCTPOCHUU IPaPHKOB.

YMeHuMe BBICKA3bIBaTh THIOTE3EI I 00BICHEHUS HAOII0nAaEMBIX
SIBIICHUM.

YMeHue npejiaratb MoJEHU SBJICHUH.

YkazaHue rpaHull TPUMEHUMOCTH (PU3NICCKUX 3aKOHOB.

W3noxxeHne OCHOBHBIX MOJIOKEHUN COBPEMEHHOM HAayYHOW KapTHUHBI
MUpa.

[TpuBeneHNe TPUMEPOB BIUSHUS OTKPHITHI B (U3HKE HA TIPOTPECC B
TEXHUKE U TEXHOJIOTUU TIPOU3BOJICTBA.

Hcnonp3oBanue MHTEpHETA 1)1 TOMCKA HHDOpMaIuu

Mexanuka [IpencraBienre MEXaHMYECKOTO JABMKEHHUS Tella YpaBHEHUAMH
3aBUCUMOCTH KOOPJIMHAT U MPOCKIHUEN CKOPOCTH OT BPEMEHHU.
[lpencraBneHne MEXaHMYECKOTO JBHKEHHS Telna TpaduKkaMu
3aBUCUMOCTH KOOPJIMHAT U MPOEKIHUEN CKOPOCTH OT BPEMEHHU.
Ornpenenenrie KOOPAUHAT TPOUJIEHHOTO MyTH, CKOPOCTH U YCKOPEHHUS
Tena mo rpadukaM 3aBUCUMOCTH KOOPAMHAT U TMPOEKIUH CKOPOCTH
OT BPEMEHHU.

Ompenenenne KOOpAWHAT TMPOMJACHHOTO IYTH, CKOPOCTH |
YCKOPEHUS TeJIa I10 YPABHEHUSAM 3aBUCUMOCTH KOOPAMHAT

Y MIPOEKIUN CKOPOCTU OT BPEMEHH.

IIpoBeneHre  CpaBHUTENBHOIO  aHAJIM3a  PAaBHOMEPHOIO U
PaBHONEPEMEHHOTO JIBUKECHUMH.

YKkazaHue HCHOJb30BaHUs IMOCTYINATEIBHOIO M BPaLIATEIbHOTO
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JIBIDKECHUH B TEXHUKE.

[TpuoGperenue onbiTa pabOThl B IPYIIE C BHIIOTHEHUEM PAa3TUUHBIX
COLMAJIBHBIX POJICH.

Pa3paboTka BO3MOKHOW CUCTEMBI ACHCTBUI U KOHCTPYKIIUU

JUISL DKCIIEPUMEHTAJIBHOTO ONPEACIICHHUS] KHHEMAaTUYECKUX BEJTUYMH.
[IpencraBnenne nHGOpMaIK O BUJAX ABHXKEHUS B BUJIE TAOIHIIbI.
IIpuMeHeHne 3aKkoHa COXpPAHEHWs MMITYJAbCa JUIA  BBIYMCIICHUS
U3MEHEHUHN CKOPOCTEN TeJI IIPU UX B3aUMOJACUCTBUSAX.

N3mepenne paboThl CHII M U3MEHEHUE KMHETHUECKON SHEPTUU Tea.
Bbruncnenune paboThl CHII U N3MEHEHUS] KWHETUYECKOM HEpPIrUu Tena.
Beruncnenue noTeHIMAIBHON SHEPTUU TEIl B TPAaBUTALUOHHOM II0JIE.
Omnpenenenne MOTEHIMAIBHON YHEPTUN YIIPYTO J1e(hOPMUPOBAHHOTO
TeJa 110 U3BECTHOM ehopMaIiy 1 )KECTKOCTH Tela.

IIpumeHeHue 3aKOHa COXpPAHEHUS MEXAaHUYECKOM DJHEpPruM IIpu
pacuerax pe3ylabTaTOB B3aMMOACUCTBUM Tel T'PaBUTALMOHHBIMU
CUJIaMU U CUJIAMU YIIPYTOCTH.

VYka3zaHue rpaHuLl IPUMEHUMOCTH 3aKOHOB MEXaHUKH.

Vkazanue  y4eOHBIX JUCUUIUIMH, TPH  HU3YYCHUH  KOTOPBIX
VCIIOJIB3YIOTCSI 3aKOHBI COXPaHEHHS.
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OCHOBBI MOJIEKYJISIPHOM
¢bu3uku u
TEPMOIUHAMUKH

BrinonHeHue 3KCepuMeHTOB, CIYXKaIKUX AJ11 000CHOBAHUS
MOJIEKYIIsIpHO-KuHeTHueckoit Teopun (MKT).

Pemienue 3a1au ¢ npuMeHEHUEM OCHOBHOT'O YpaBHEHUS
MOJIEKYIIIPHO-KUHETUUECKON TEOPUHU T'a30B.

Omnpenenenue nmapaMeTpoB BELIECTBA B ra3000pa3HOM COCTOSTHUM Ha
OCHOBaHUU YPAaBHEHUS COCTOSIHUS UJI€AJIBHOTO Ta3a.

Onpenenenue napaMeTpoB BEIIECTBA B ra3000pa3HOM COCTOSIHMM U
HNPOMCXOIALIMX TMpoueccoB no rpadukam 3aBucumocts p (T), V (T),
p (V).

OxcnepumeHTanbHoe ucciegoBanue 3aBucumoctu p (T), V (T), p
(V).

[Ipencrasnenue B Buje rpadukoB U30XOPHOTO, U300apHOTO

Y U30T€PMHUECKOTO MPOIIECCOB.

Berunciienne cpenHeil KHHETUYECKOW SHEPTUU TEIJIOBOTO JABUKEHHUS
MOJIEKYIT [10 U3BECTHOI TeMIleparype BEIIeCTBa.

Bricka3biBaHue TUTIOTE3 ISl OOBSICHEHUST HAOTIOAEMBIX SIBICHUU.
VYKkazaHue TpaHUll MPUMEHHUMOCTH MOJENH «HACAJbHBIM Tra3z» u
3akoHOB MKT.

H3mepeHne KoTu4ecTBa TEIUIOTHI B IPOlieccax TeIIONepeaadH.
Pacuer xonuuecTBa TEIJIOTHI, HEOOXOAMMOIO JJisi OCYIIECTBICHUS
3aJlaHHOTO TMpolecca ¢ Temjonepenadeid. Pacuer u3MeHeHuUs
BHYTpEHHEH OJHEpruM Tel, paboThl W MEpPEIaHHOTO KOJIMYECTBA
TEIUIOTHI C UCTIONIB30BAHUEM MEPBOTO 3aKOHA TEPMOIUHAMUKH.
Pacuer paboThl, cOBepIIEHHON ra3oM, MO TpaduKy 3aBHUCUMOCTH P
(V).

Brruucnenue paboTsl raza, COBEpIICHHON MPY U3MEHEHUU COCTOSTHHS
no 3aMkHyTOMY 1uKIy. Beraucnenune KIIJI mpu coBepuieHuu razom
paboThI B TIPOIIECCaxX U3MEHEHUS COCTOSTHUS 110 3aMKHYTOMY

LUKITY.

OO0bsicHEeHNE TPUHITUTIOB JICHCTBUS TETIJIOBBIX MAIIIHH.
JemoHcTparuss ponu (U3MKU B CO3aHUU U COBEPIICHCTBOBAHUU
TEIIOBBIX JIBUTATEIICH.

W3noxeHne cyTH SKOIOTHIECKUX MpoOIeM, 00yCIOBIEHHBIX pabOTOM
TEIJIOBBIX JABUTATENICH U MIPEIJIOKEHUE ITyTH X PEIICHHS.

VYkazaHue rpaHul] HPUMEHUMOCTH 3aKOHOB TE€PMOJIMHAMUKHU.

YMeHHe BeCTH JHaJOl, BBICAYIIMBATH MHEHHWE OIIOHEHTA,
y4acTBOBAaTh B JUCKYCCHUHU, OTKPBITO BbIpa)kaTb W OTCTaUBaTh CBOIO
TOUYKY 3PEHUS.

VkazaHue y4eOHBIX JAWCHMIUIMH, TIPU HM3YYEHUH  KOTOPBIX
HCIIONIB3YIOT Y4eOHbINH MaTepran «OCHOBBI TEPMOTUHAMKN .
N3mepeHne BIaXxHOCTH BO3AyXa.

Pacuer konmuecTBa TEIIOTHI, HEOOXOAUMOTO JIJIsl OCYILECTBICHUS
mpoliecca nepexoja BEIecTBa U3 OIHOI0 arperarHoro COCTOSIHUS B
Jpyroe.

DKCIEPUMEHTATILHOE UCCIIEJOBAHUE TEIIOBBIX CBOMCTB BEIIECTBA.
[IpuBenenue npuMepoB KaMJUIPHBIX SIBICHUN B OBITY, IPUPO/IE,
TEXHUKE.

UccnenoBanne MexaHMYECKUX CBOMCTB TBEPABIX Tell. [[puMeHenue
¢u3nUecKuX TOHATHM M 3aKOHOB B  y4yeOHOM  Marepuale
npodeccuoHaNbHOTO XapaKTepa.

Hcnonws3zoBanue MHTEpHETA /151 TTOMICKA MHPOPMAITHH O pa3paboTkax
Y IPUMEHEHUSX COBPEMEHHBIX TBEP/bIX U aMOPGHBIX MaTepHasoB
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DJIEeKTPOJMHAMUKA

Bbluncnenne cuin  B3aMMONEMCTBUSL TOYEUYHBIX AJIEKTPHUUECKUX
3aps10B.

Bbeluncnenne HampsyKEHHOCTH JIEKTPUYECKOrO OIS OAHOrO0 |
HECKOJIbKHX TOYEYHBIX AIEKTPUUECKUX 3apsI0B.

Bbruncnenne moTeHIMana  ANEKTPUYECKOro MO  OJHOIO U
HECKOJIBKMX TOYEYHBIX DJJIEKTPUUECKHX 3apsanoB. [3mepeHue
Pa3HOCTH IMOTEHIUAJIOB.

W3mepeHre  SHEpPrum  DJIEKTPUYECKOr0  MOJId  3apsyKEHHOI'O
KOHJICHCATOopA.

Bbrluncnenue  SHEpruMM  JJEKTPUYECKOTO  IOJSA  3apsSyKEHHOIO
KOHJICHCATOpA.

Paspaborka IJ1aHa 51 BO3MOXKHOM CXEMBI JNEUCTBUN
SKCIIEPUMEHTAJIBHOTO OMNPENENICHNs 3JIEKTPOEMKOCTH KOHAEHCaTopa
U TURJIEKTPUYECKON TPOHUIIAEMOCTH BEIIIECTBA.

IIpoBeneHne  CpPaBHUTEIBHOIO  AHANW3a TPABUTALMOHHOIO U
NIEKTPOCTATUYECKOTO TIOJIEH.

N3mepenne momHoOCTH 3iekTpudeckoro toka. Mamepenme OJIC u
BHYTPEHHETO COIIPOTUBIICHNS HCTOYHHUKA TOKA.

BeinonHeHne pacyeToB CHJIBI TOKA W HAIPSOKEHUH Ha Yy4acTKax
anekTpudeckux ueneid. OObsCHEHHME HAa TMPUMEPE NIEKTPUUECKON
nenu ¢ aByms uctrounnkamu toka (3/1C), B kakoM ciiydae UCTOUHHK
AIIEKTPUYECKON SHEPrHH pabOTaeT B PeKUME TeHeparopa, a B KaKOM
— B peXXHUMeE MOTPEOUTEIIS.

Onpenenenne TeMmmepaTypbl HHUTH HakainuBaHus. l3mepeHue
AIEKTPUYECKOIO 3aps/ia ANEKTPOHA.

CHsTHE BOJNIBTaMIIEPHOIN XapaKTEPUCTUKHU THOJIA.

[IpoBeneHne CpaBHUTENBHOTO aHAJIN3a MOTYIPOBOJHUKOBBIX AUOIOB
U TPUOJIOB.

Hcnonws3zoBanne MHTepHeTa ansg moucka HHQOpMAMH O
NEPCIIEKTUBAX PAa3BUTHSI MOIYTPOBOIHUKOBON TEXHUKH.

YcTaHoBKa MPUUMHHO-CIIEACTBEHHBIX CBA3CH.

W3mepenre MHIYKIUMU MarHUTHOTO ToJds. Beluucnenue cui,
JEUCTBYIOIINX HAa POBOAHUK C TOKOM B MAarHUTHOM IIOJIE.
Beruncnenue cui, JEWCTBYIOIIMX HA  JJIEKTPUYECKUN  3apsf,
JBIDKYIIMICS B MATHUTHOM TIOJI€.

HUccaenosanue SIBJICHUN 3JEKTPOMAarHUTHON WHAYKINH,
CaMOMHIYKLH.

Bbruncnenue snepruy MarHuTHOTO MOJIS.

OOBbsicHEeHHE PUHIINIIA ISHCTBHS AJIEKTPOJIBUTATEIIS.

OObsicHEeHNEe TPUHIIUIA JIEUCTBUSI TEHEPATOpa JIEKTPUUCCKOTO TOKA
U DIEKTPOM3MEPUTENbHBIX MpHOOpoB. OOBsSCHEHHE MNPHUHLUIA
JENCTBUS Macc-crieKTporpada, yckopureneil 3apskeHHBIX 4acTHUl.
OObsicHEeHHE PONM MarHUTHOTO TOJNs 3eMJM B JKU3HU PACTEHHIH,
KUBOTHBIX, YEJIOBEKA.

IlpuBeneHue npUMEpPOB MPAKTUUYECKOIO IPUMEHEHUS H3yYEHHBIX
SIBIICHH, 3aKOHOB, TPUOOPOB, YCTPOMCTB.

IIpoBenenue CpPaBHUTEIBHOIO aHaJiM3a CBONCTB
IEKTPOCTATUYECKOTO, MAarHUTHOTO W BHUXPEBOTO 3JIEKTPHUECKUX
IOJICH.

OObscHeHHE Ha NpUMEpPe MAarHUTHBIX SIBICHUH, MOYeMy (QU3UKY
MO’KHO pacCMaTpuBaTh KaK METAIUCHUILUIMHY

DNIEeKTPOMarHUTHHIE

HaOmrofnerne ocumuiorpaMM rapMOHHYECKUX KOJIEOAHUH CHITBI
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KOoJIEOQHUS M BOJIHBI

TOKA B LEIN.

N3mepenue ANEKTPOEMKOCTH KOHJIEHCATopa. Usmepenue
WHJYKTUBHOCTb KaTYyIIIKH.

Uccnenosanue SIBIICHUS ANEKTPUUECKOTO pe30HaHca B
OCJIEN0BATEILHON IIEITH.

[lpoBenenne aHamoruu MeXAy (U3UUECKUMHU  BEIMYHMHAMH,
XapaKTEPU3YOIUMH  MEXAaHUYECKYHD M JIEKTPOMAarHUTHYIO
KoJIeOaTeIbHBIE CHCTEMBI.

Pacuer 3HaueHU CUIBl TOKAa W HAIpPSKEHUS HA JJEMEHTax UEeNu
MEPEMEHHOT0 TOKA.

Uccnenosanue MPUHIINIA JeUCTBUSA TpaHcdopmaropa.
HccnenoBanne npuHUKMIIA IEMCTBUS T€HEPATOPA IEPEMEHHOTO TOKA.
Ucnonp3oBanne  MHTepHera s moucka  uHOpMamuu o
COBPEMEHHBIX CIIOCO0ax nepeaayu EeKTPOIHEPTUH.
OcymiecTBieHUE paguonepenadn u paguonpuema. MccinenoBanue
CBOMCTB DJIGKTPOMAarHUTHBIX BOJH C TIOMOIIBIO MOOUIBLHOTO
tenedoHa.

Pa3BuTHE IEGHHOCTHOTO OTHONICHUS K H3y4acMbIM Ha YPOKax (hU3HKHU
0o0BEKTaM W OCBaMBaeMbIM BHUAAM JeATeldbHOCTH. (OObICHEHHE
MPUHIIUTTHATIEHOTO paznuuus MIPUPOJIBI YOPYTUX u
AIIEKTPOMAarHUTHBIX ~ BOJNH. M31O0XKEeHHE CyTH  SKOJIOTHYECKUX
nmpoOseM, CBA3AHHBIX C JJIEKTPOMArHUTHBIMU KOJCOAHUSIMU U
BOJIHAMM.

OObsicHEeHHE POJM  BJIEKTPOMATHUTHBIX BOJH B COBPEMEHHBIX
rhccienoBanusax BeeneHHoM.
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OnTnka

IIpuMeHeHne Ha IPAKTUKE 3aKOHOB OTPAKCHUS U IIPEJIOMIICHUS
CBETa IIPU PEILECHUY 3a1a4.

Onpenencuue CIEKTPAJIbHBIX IpaHuI] 4yBCTBUTEIBHOCTU
4eJI0BEUYECKOro IM1a3a.

YMeHue cTpouTh U300pakeHus MPEAMETOB, JaBa€Mble JTMH3AMHU.
PacueT paccTosiHUS OT TUH3BI A0 U300paKEHUS TpeIMeETa.

Pacuer onTHyeCcKON CUIIBI JINH3HI.

N3mepenne (HoKyCHOTO pacCTOSHUS JTMH3BI.

HcnpiTaHne Mozesield MUKPOCKOIIA M TEJIECKOIIA.

HaGmonenue siBneHust MHTEp(EPEHLIUH IEKTPOMArHUTHBIX BOJIH.
HaOmronenue siBneHus 1upakiyy 3J€KTPOMarHUTHBIX BOJIH.
HaGmofenue siBleHus MoNspu3auy JIeKTPOMArHUTHBIX BOJIH.
W3mepenne JUIMHBI CBETOBOW BOJIHBI 110 pe3y/bTaTaM HaOIroeHHs
sBieHus uHTeppepenun. Habnronenue siBneHust 1udpakiyuu cBeTa.
HaOmnronenue siBieHus Noisipu3aliy U TUCIIEPCUH CBETA.

[Touck pasznuuuii W CcXoACTBa MeX1y AUDPAKIUOHHBIM U
JUCIIEPCUOHHBIM CIIEKTPAMH.

[TpuBeneHue npuMepoB MOSIBICHUS B IPUPOE U UCIIOIb30BaHUS B
TEXHUKE SIBICHUNA UHTepPEepeHNH, TU(DPAKIMU, TOJIIPU3ALMU U
JUCIIEPCHUH CBETA.

IlepeunciieHne METONOB MO3HAHUS, KOTOPHIE MCIIOJIB30BaHbI IIPU
W3YYEHUU YKa3aHHBIX SIBICHUH.

DJIeMEHTHI KBAHTOBOM
¢uzuku. CrpoeHue
aroMma.

Ha6mronenue ortosnexrpudeckoro spdexra. O0bsiICHEHNE 3aKOHOB
CroneToBa Ha OCHOBE KBaHTOBBIX ITPEICTABICHUM.

Pacuer makcMMaslbHOM KHHETHYECKON YHEPTUH IEKTPOHOB IIPU
¢doTtoanekrpuueckoM 3¢ dekre.

Onpenenenne pabOThI BBIX0O/1a AJIEKTPOHA MO IPapUKy 3aBUCUMOCTHU
MaKCHMaJIbHON KMHETUYECKON 3HEPruu (POTONIEKTPOHOB OT YACTOTHI
cBera. M3mepenune paboThl BbIXOA DJIEKTPOHA.

[Tepeuncnenue npuOOPOB YCTAHOBKH, B KOTOPBIX IPUMEHSIETCS 0e3-
WHEPIMOHHOCTH GoTordhdexra.

OObsicHEHHE  KOPIYCKY/JSIPHO-BOJIHOBOTO  Jlyajli3Ma  CBOICTB
($hOTOHOB.

OOBsicHEeHHE pOJTU KBAHTOBOM ONTHUKH B Pa3BUTUU COBPEMEHHOM (hu-
3UKH.

HaOmronenne nuHeRvaThIX CIEKTPOB.

PacueT 4yacTOThI 1 AJTMHBI BOJIHBI HCITYCKA€MOTO CBETA MIPU NIEpeXose
aToma BOZOPOZA U3 OTHOTO CTAllMOHAPHOIO COCTOSIHUS B IPYTO€.
OOBsiCHEHNE MPOUCXOXKICHUS JTMHEWYAaTOro CeKTpa aToMa BOJOPOAA
Y pa3JInyMs JIMHEHYAThIX CIEKTPOB PA3JIMYHBIX Fa30B.

HccnenoBanue TMHEHYATOro CeKTpa.

HccnenoBanne NpuHIMIA paOOTHI JIIOMUHECIICHTHOW JIAMITBI.
HaOmonenue n oObsicCHEHHE NPUHLIKIIA IeHCTBUSA J1a3epa.
[IpuBeneHue NpuMEpOB UCIIOIB30BaHUS JIa3epa B COBPEMEHHOM
HayKe U TEXHHKE.

Hcnonb3oBanne MHTEepHeTa ans  TOMCKa  uHGOpMANMKA O
NEepCHEeKTUBaX MPUMEHEHUs Jla3epa.

PeructpupoBanue sIepHBIX H3IYyYEHUH C TOMOIIBIO CUETYMKA
I'eiirepa.

Pacuer sHEpruu cBsI3u aTOMHBIX SJEP.

Onpenenenue 3apsgja W MacCOBOIO 4YHCJIAa aTOMHOIO  sijpa,
BO3HUKAIOILIETO B pe3yJbTaTe paJuOAKTUBHOIO pacnaja.
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Brruncnenue snepruu, 0cBOOOXKAar0IIEHCS IPU PaIMOaKTUBHOM
pacnaje.

Onpenenenre TPOayKTOB SIICPHON PEAKIUU.

Brraucnenue sHepruu, 0CBOOOXKIAIOIICHCS TIPU SEPHBIX PEAKIUIX.
IToanmanue IpEeuMyHIC€CTB U HCAOCTATKOB MCITIOJIb30BaAHUA aTOMHOM

MEIUINHE.
Nznoxenue

CIIUHY U T. 11.).

IEHHOCTEHU

CyTH
OMONIOrMYeCKUM JEeHCTBUEM PAJNOAKTUBHBIX U3TyYEHUI.
[TpoBenenwne kinaccuUKANU HIEMEHTAPHBIX YaCTHIL TIO UX
buznyecKkuM XxapakTepucTUKaM (Macce, 3apsly, BpeMEeHH KHU3HHU,

9HEPTIUU U NOHUZHUPYIOIIHUX I/I3J'Iy‘-ICHI/II71 B IPOMBIIIJIICHHOCTH,

9KOJIOTHUYCCKHNX HpO6JI€M, CBA3aHHBIX

MCETOIOM Hay4dYHOIr'o IIO3HAaHUA

C

[TorHnMaHue IEHHOCTEH HAyYHOTO MO3HAHUS MUpa HE BOOOIIE /st
YeloBeUecTBa B IIEJOM, a JUJIS KaKIOro OOydaromerocs JWYHO,
OBJIaJIEHUS
JIOCTUKEHHS ycIiexa B JIIOOOM BHJI€ MPAKTUYECKOHN eI TeTbHOCTH

JIIA

PesyabTarsl ocBoeHMs
AMCIUIIIMHbI

@DopMBbI 1 METOABI KOHTPOJIS U OLEHKH
pe3yJabTaToB 00y4eHMsI

JInuHOCTHBIE pE3yNbTaThl OCBOCHUS
POCCHICKYIO I'Pa’KJaHCKYIO UJICHTUYHOCTb,
MaTPUOTU3M, YBOXKEHUE K CBOEMY HapO.y,
YyBCTBA OTBETCTBEHHOCTH Tiepen PonuHoi,
TOpAOCTH 3a CBOM Kpai, cBo0 Poxuny,
MPOIUIOE W HACTOSIIIIEE
MHOT'OHAIIMOHAJIBLHOTO Haponaa Poccun,
YBa)KEHHE TOCYJaPCTBEHHBIX CUMBOJIOB
(repO, duar, TUMH);

rpa)XJaHCKYIO MO3ULIMIO0 KaK aKTUBHOTO U
OTBETCTBEHHOTI'O WJIEHA POCCUICKOTO
00111eCTBa, 0CO3HAIOIIETO CBOU
KOHCTUTYLIMOHHBIE TIPaBa U 00S3aHHOCTH,
YBa)KaIOUIEro 3aKOH U PaBOIOPSI0K,
001a1a1011IETO YyBCTBOM COOCTBEHHOTO
JIOCTOMHCTBA, OCO3HAHHO MPUHUMAIOIIETO
TPaJULIMOHHBIE HALIMOHAJIBHBIE U
00111e9eI0BeYECKIE TYMAHUCTHIECKUE U
JIEMOKPaTU4E€CKUE IEHHOCTH;

TOTOBHOCTH K CITy»)eHHUI0 OTEUeCTBY, €ro
3aIIUTE;

c(hopMUPOBaHHOCTh MUPOBO33PECHHUS,
COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO

Pa3BUTHA HAyKU U OOIIECTBEHHON MPAKTUKH,

OCHOBAaHHOTO Ha JUAJIOTE KYJIbTYp, a TAKXKe

pazMuHbIX (OpM OOIIIECTBEHHOTO CO3HAHMUS,

OCO3HAHHE CBOCTO MECTA B MOJUKYIBTYPHOM
MHUDE;

c(hOpMHPOBAHHOCTH OCHOB CAMOPA3BUTHUS U
CaMOBOCIIMTAHHUS B COOTBETCTBHH C
00IIIeYEIOBEUECKUMHY IIEHHOCTIMU U
HjeaaMH IpaXJIaHCKOTO O0IIeCTBa;

YcTHBIN onpoc, GU3NISCKHUA TUKTAHT 110
paszienam.

HaOmronenue 3a HaBbIKaMK paOOThI B MaJIbIX
rpymmnax.

Onenka 1a00paTOpHBIX 3aHATHH.

3amuTa TBOPUECKUX U MPOEKTHBIX padoT.
OneHka paboThI CTYACHTA Ha CEMUHapax,
y4eOHO-TIPAKTHYECKUX KOH(PEPEHITUSX,
OJIMMITHA/IAX.

OreHKa BBIITOJHEHUS! KOHTPOJIBHBIX padoT,
TECTHUPOBAHUE.

JuddepeHpoBaHHBIH 3a4eT, IK3aMEH.
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Pe3yJ'II)TaTI)I 0CBOCHUSA
AUCHUIIJIMHbI

@DopMbI U METOIbI KOHTPOJISI U OLIEHKH
pe3yJIbTaToB 00y4YeHH sl

TOTOBHOCTH U CIIOCOOHOCTH K
CaMOCTOSITEIbHOM, TBOPUECKOU 1
OTBETCTBCHHOM JIEITEIbHOCTH;
TOJIEPAHTHOE CO3HAHUE U TIOBEJICHHUE B
MOJIUKYIBTYPHOM MHPE, TOTOBHOCTh U
CITOCOOHOCTh BECTH JMAJIOT C IPYTUMU
JIOBMH, IOCTHIaTh B HEM
B3aMMOIIOHMMAaHUs, HAXOAUTh OOIIHE LIEIH U
COTPYIHUYATH JIUIS UX JTOCTHKCHHUS;

HAaBBIKU COTPYIHUYECTBA CO CBEPCTHUKAMU,
JETHMH MJIAJIIIETO BO3PAcTa, B3POCIBIMHY B
00pasoBareIbHOM, 00IIECTBEHHO MOJIC3HOM,
y4e0OHO-UCCIIEI0BATEIbCKOM, IPOEKTHON U
JIPYTUX BUJAX IEATEIbHOCTH;
HPABCTBEHHOE CO3HAHUE W ITOBEICHUE HA
OCHOBE YCBOCHHUS 0OIIEUETIOBEYECKUX
IIEHHOCTEH;

TOTOBHOCTH M CIIOCOOHOCTH K 00pa30BaHHUIO,
B TOM YHCJIE CaMOOOpa30BaHMIO, HA
MPOTSHKEHUU BCEH KU3HH, CO3HATENIBHOE
OTHOIIIEHUE K HENPEPHIBHOMY 00pa30BaHUIO
KaK YCJIOBHIO YCTICIIHOM MPoQeCcCHOHATBEHOM
M OOIIECTBEHHOM NEATENLHOCTH;
ACTETHUYECKOE OTHOIICHHUE K MHUPY, BKITIOUAs
ACTETHKY OBITa, HAyYHOTO U TEXHUIECCKOTO
TBOPYECTBA, CIIOPTA, OOIIECTBEHHBIX
OTHOIIICHUH;

MIPUHSITHE U PeaM3alliI0 IIEHHOCTEH
3I0POBOTO U O€30MacHOr0 00pas3a KU3HHU,
MOTPeOHOCTH B GUZUUECKOM
CaMOCOBEPIICHCTBOBAHUH, 3aHATHSIX
CIIOPTUBHO-0370POBUTEIBLHOMN
NEeATeITbHOCTHIO, HETIPUSATHE BPEIHBIX
MPUBBIYCK: KYPEHUs, yIIOTPEOICHNUs
AJIKOTOJI5, HAPKOTHKOB;

OepeKHOe, OTBETCTBEHHOE U KOMIIETEHTHOE
OTHOIIICHUE K (PU3nIecKoMy 1
TICUXOJIOTUYECKOMY 3/IOPOBBIO, KaK
COOCTBEHHOMY, TaK U JAPYTUX JIFOICH, YMEHHUE
OKa3bIBaTh TIEPBYIO TIOMOIIIB;

0CO3HaHHBIN BRIOOD OymyIeit npodeccuu u
BO3MOXKHOCTEH pean3aiii COOCTBEHHBIX
’KM3HEHHBIX IIJIAHOB; OTHOILIIEHUE K
npodeccruoHaIbHON ACSITETLHOCTH KaK
BO3MO)XHOCTH YYaCTHsI B PEIICHUN JTUYHBIX,
OOIIECTBEHHBIX, TOCYAAPCTBEHHBIX,
0OIIIeHAIIMOHAIIBHBIX MPOOJIEM;
c(hOpMHUPOBAHHOCTH IKOJIOTHYECKOTO
MBIIUIEHNS, TOHUMaHMS BIIMSTHHS
COIMAIbHO-9KOHOMUYECKHUX MPOIIECCOB Ha

27



Pe3yJ'II)TaTI)I 0CBOCHUSA
AUCHUIIJIMHbI

@DopMbI U METOIbI KOHTPOJISI U OLIEHKH
pe3yJIbTaToB 00y4YeHH sl

COCTOSTHUE MPUPOJTHOUN U COLIMATIBHOW CPEbI;
MIPUOOPETEHHUE OIBITAa SKOJIOTO-
HaIpaBJICHHOM 1€ TEIIbHOCTH;
OTBETCTBEHHOE OTHOLIEHUE K CO3JaHUIO
CEMbH Ha OCHOBE OCO3HAHHOTO IPUHSATHUS
[EHHOCTEN CEMENHOM KU3HU.

MeranpenMeTHbIE PE3YIbTAThI OCBOCHUS
MeranpenMeTHbIE PE3YIBTATEI OCBOCHUS
YMEHHE CaMOCTOATENIBHO OMIPENEIATh LEIU
JNEATEIbHOCTA M COCTAaBJIATh  IUIAHBI

ACATCIIBHOCTU, CaMOCTOATCIIBHO
OCYyHICCTBIIATD, KOHTPOJIUPOBATH )51
KOPPEKTHUPOBATDb ACATCIIBHOCTD,

WCIIOJIB30BaTh BCE BO3MOXHBIE PECYPCHI IS
JOCTH)KEHUsI ~ IMOCTABJICHHBIX  LeJIell u
peanmzanuu TUTAaHOB NeSITETFHOCTH;
BbIOMpaTh  YCHEWIHbIE  CTpareruu B
pa3IMYHBIX CUTYALUsX;

yMEHHE  MNPOIYKTHBHO  oOwmarecs U
B3aMMOJICHICTBOBATH B MPOIIECCE COBMECTHOU
JeSITETbHOCTH, YYUTHIBATh MO3ULMHM APYTUX
YYaCTHUKOB  JI€ATEIbHOCTH, 3((HEKTUBHO
paszpematb KOHQIUKTHI;

BIaJicHNEC  HaBBIKAMH  II03HABATEIBHHOM,
y4eOHO-UCCIEI0BATEIbCKOM U MPOEKTHOU
NeSITETPHOCTH,  HaBBIKAMH  pa3pelieHus
mpo0yieM; CIMOCOOHOCTh U TOTOBHOCTh K
CaMOCTOSITEIIEHOMY TIOUCKY METO/IOB
peleHus MPaKTUYEeCKHUX 3a/1ad, IPUMEHEHUIO
pa3IMYHBIX METONIOB ITO3HAHHS,

TOTOBHOCTh " CIIOCOOHOCTD K
CaMOCTOSTEIEHON UH(OpPMAIMOHHO-
MO3HABATENFHONW  JESITEIBHOCTH, BKIIOYAs
YMEHHE OpPHEHTHPOBAThCS B  Pa3IUYHBIX
UCTOYHMKAX  HMHGQOpMAIMM,  KPUTHYECKH
OLICHHUBATh " MHTEPIPETHPOBATH
MHPOPMALIMIO, TONYyYaeMYI0 W3 Pa3JIMYHBIX
HCTOYHUKOB,;

yMEHHe MCTIOJIb30BaTh cpeacTsa
MH(QOPMAIIMOHHBIX W KOMMYHHKAIlHOHHBIX
texHonorui (manee - WKT) B pemenun
KOTHUTHBHBIX, KOMMYHHKaTHBHBIX "
OpPTraHW3alMOHHBIX 3a/ad C COOJIOIECHHEM
TpeOoBaHUI SPrOHOMUKH, TEXHHUKH
0€30I1acHOCTH, TUTUEHEI,
pecypcocOepeKeHus], TPaBOBBIX M STHYECKUX
HOPM, HOpM UH(POPMALTMOHHOM
0€e30I1aCHOCTH;

yYMEHHE OIpEeNaTh Ha3HaueHHe W (pyHKIHH
Pa3IUYHBIX COLMAIBHBIX HHCTHTYTOB,;

YetHbli onpoc, pU3MUECKuit TUKTaHT 10
paszenam.

HaGmnronenue 3a HaBbIKaMK paOOThI B MaJIbIX
rpymnmnax.

Onenka J1abopaTOpHBIX 3aHITHIA.

3amuTa TBOPUYECKUX U MPOEKTHBIX padoT.
OreHka paboThI CTYACHTA Ha CEMUHAapax,
y4eOHO-TIPAKTHYECKUX KOH(PEPECHIUSX,
OJIMMIIMAIaX.

OreHKa BBIITOJHEHUS! KOHTPOJIBHBIX PadoT,
TECTUPOBAHUE.

JuddepeHpoBaHHbIN 3aUeT, 3K3aMEH.
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Pe3yJ'II)TaTI)I 0CBOCHUSA

(I)OpMI)I H METOAbI KOHTPOJIA H OLHCHKH

AU CHMILTHHBI pe3yJIbTATOB 00y4YeHHus!
YMEHHE CAaMOCTOATEIbHO  OLEHUBAaTh U
NPUHUMATh  pEIleHHs,  OIpeleIAIoNIne
CTpPATETHIO MOBEJCHMUA, c Y4ETOM

rpaXJaHCKUX U HPAaBCTBEHHBIX IIEHHOCTEH;
BJIQJICHUE A3BIKOBBIMU CPEICTBAMH - YMECHHUE
SICHO, JIOTHYHO W TOYHO H3J1ararb CBOIO TOUKY
3pEHUs, HCII0JIb30BATh aJICKBATHBIE SA3bIKOBBIE
CpE/CTBa;

BJIaJICHUE HaBBIKAMU IM03HABaTEIbHOM
pedaekcuu Kak OCO3HAHHUS COBEPIIACMBIX
JICUCTBUA W MBICIUTEIbHBIX MPOLIECCOB, UX
pE3yJAbTaTOB M OCHOBAaHUM, T'PAHMI] CBOETO
3HAHUS W HE3HAHWS, HOBBIX IMO3HABATEIILHBIX
3a71a4 U CPEJCTB UX JIOCTHXKCHHUSI.

[IpenmeTHbIE pe3yabTaThl OCBOEHUS
c(hopMUPOBAHHOCTH TIPEACTABICHUI O POJIU
u Mecte (U3UKH B COBPEMEHHOW Hay4dHOU
KapTUHE MHpa; TOHMMaHuEe (QuU3nIECKOi
CyIIHOCTH HabmomaeMbix BO BceneHHol
SIBJICHUM; TOHUMaHue poiau (Qu3uku B
(dhopMupoBaHUU Kpyrosopa u
(YHKIIMOHATFHOM TPaMOTHOCTH  YEJIOBEKa
JUISL pEILIeHUs MPAKTUYECKUX 3a/1a4;

BJIAJICHUE OCHOBONOJIAral0IUMHU
(bu3nuecKuMH MOHATHUSIMU,
3aKOHOMEPHOCTSIMHU, 3aKOHAMH U TEOPUSIMH;
YBEpPEHHOE MOJIb30BaHUE buznueckon
TEPMUHOJIOTHEN U CUMBOJIUKOW;

BJIAJIEHUE OCHOBHBIMM METOJAMH HAYyYHOTO
MO3HAHMS, UCIHOJIb3yeMbIMH B  (PU3HKE:

HabroeHNe, OIHCaHHeE, H3MEpeHHe,
JKCIIEPUMEHT; YMEHHUS oOpabaTpIBaTh
pe3ynbTaThl  M3MEpPEHWH,  OOHapYyXHBaTh
3aBHCUMOCTh MEXTY bu3ndecKkuMu
BEITUYMHAMH, OOBSICHSITh  TIONTYYCHHBIE
PE3YNbTAThI U 1E1aTh BHIBOIBI;

c(hopMHUPOBAHHOCTh YMEHHUS peniarhb

(buzmveckue 3a1a4u;

C(hOpMHUPOBAHHOCTh ~ YMEHHUS  MPUMEHSTH
MONy4YeHHBbIE  3HAHMUS  JUII  OOBSICHEHUS
YCIIOBUH NPOTeKaHUS (PU3UUECKUX SBICHUN B
NpUpPOAE M JUIsl NPUHATHS TMPAKTHUECKUX
pELICHUI B IOBCEAHEBHOM KHU3HU;
c(hOpMHUPOBAHHOCTh COOCTBEHHOW MO3UIIUU
M0 OTHOILICHHIO K (PU3NYECKON MHpOpMALUH,
MOJIy4a€MOU U3 pa3HbIX UCTOYHUKOB

YerHbli onpoc, pU3MUECKUit TUKTAHT 0
paszenam.

HaGmnronenue 3a HaBbIKaMH paOOThI B MaJIbIX
rpymnmnax.

Onenka 1a00paTOpHBIX 3aHATHI.

3amuTa TBOPUECKUX U MPOEKTHBIX padoT.
OneHka paboThI CTYACHTA Ha CEMUHAapax,
y4eOHO-TIPaKTUUECKNX KOH(pEepeHIusX,
OJIMMIINA/aX.

OreHKa BBITTOJHEHUS! KOHTPOJIBHBIX PadoT,
TE€CTUPOBAHUE.

JnddepeHMpoBaHHBIN 3aUeT, SK3aMEH.
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