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MareMaTu4ecKux U €CTECTBEHHOHAYYHBIX
M CITATIIINH

npotokoi Ne 11 ot 28 utons 2021r.

[Mpencenarens /®ponosa E.A./

PaGouass mporpamma oOmieoOpaszoBarenpHOl yueOHON auctumumasl OU3NKA
paspaboraHa:

Ha ocHoBe TpeboBanuii ®PI'OC cpeanero oluiero 0opa3oBaHusl, MPEAbIABIIEMBIX K
CTPYKTypE€, COJEpKaHMI0 M pe3yJbTaraM OCBOCHHUSA Y4e€OHOU JTUCHUILIMHBI
«Dusuka» (yrBepxkiaeH [Ipukazom MunucrepcTa oOpazoBanus u Hayku PD ot 17
Mas 2012 1. Nedl3 "OO6 yrBepxkaeHun (QenepaabHOTO TOCYIapCTBEHHOTO
00pa30BaTEeIBHOTO CTAHAAPTA CPEIHET0 00IIero oopazoBanus");

B COOTBETCTBUU C PekoMeHIausIMu 110 OpraHU3allK OMYyUYEeHUs CPETHErO OOIIero
oOpa3oBaHusi B TIpelelax OCBOCHHS 0O0pa3oBaTelIbHBIX MPOrPaMM CPEIHETO
npodeccuoHabHOrO 00pa3oBaHUs Ha 0a3e OCHOBHOIO OOIIEro oOpa3oBaHUs C
yueToM  TpeOoBaHUIl  ¢enepanbHBIX  TOCYIapCTBEHHBIX  00pa30BaTEIbHBIX
CTaHAApPTOB M TMOJy4yaeMOd Npodeccud WM CHEHHAIBHOCTH  CPEIHErOo
npodeccuoHabHOrO 00pa3oBaHus (mMUCcbMO JlemaprameHTa TrocyaapCTBEHHOU
MOJINTUKH B c(hepe noAroTroBku padounx kajapos u A0 MunoOpnayku Poccun ot
17.03.2015 Ne 06-259);

c yueroMm [IpumepHON OCHOBHOM 00pa30BaTEIbHON MPOTrpamMMBbl CPETHETO OOILIETO
obpazoBanus (omoOpeHHas perreHreM (eAepaabHOro  y4eOHO-METOAHYECKOTO
o0benuHEeHHsI 0 001eMy 00pa3oBaHuI0 MPOTOKOJ OT 28 nroHs 2016 . Ne 2/16-3);
Ha OCHOBe aHanu3a l[IpumepHON mporpamMmbl 0O0IIE00pa30BaTEILHON YUeOHOM
TucUIUIMHBL "@u3nka" s mpodecCHoHaIbHBIX 00pa30BaTEIbHBIX OpTraHU3AIHiMA
(aBrop [mwutpueBa B.D., OOpa3oBaTelbHO-U3IATEIBCKUNA LEHTP «AKaIEMUs»,
2015), mporpamma pexkomenaoBaHa ®I'AY «DOUPO» nporokon Ne3 ot 21 wurons
2015 .

Pa3pa0dor4yuk nporpaMmmaoi:
Yemucosa H.B., npenogaBarens Kanyxckoro pununana TITI'YTIC

Peunen3zeHThI:
®ponosa E.A., npenonaBarens Kamyxckoro pummana TITNYTIC

AntoHOB  A.B., mnpemomaBarens ~ (GU3MKK W aCTPOHOMHH.  BBICIICH
KBATM(PUKAIIMOHHOW KaTteropuu, 3aB.denpamepckum otaeneanem [AIIOY KO
«Kamyxxckuii 6a30BbIi MEAULMHCKUNA KOJUIEIDE)
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1. MACIIOPT PABOUYEM ITPOT'PAMMBI YYEFHOM JUCIUILIAHBI

1.1. O0acTh npuMeHeHnst padoveid MPOrpaMMbl

Pabouas mporpamma y4eOHOW AUCHUIUIMHBI SIBJISETCS YacThIO OCHOBHBIX
oOpazoBatenbHbIx Tporpamm B coorBeTcTBUU ¢ OI'OC CIIO mno cnenuanbHOCTH
13.02.07 — DnexTpocHad:xkeHHe (110 OTPACAAM) (0A308a5 NOO2OMOBKA).

1.2. Mecto Yy4eOHOIl JUCHUILVIMHBI B TMporpaMme MOATOTOBKH
CIICIMAJINCTOB CPeJHEro 3BeHA
YuaeOnas aucuuminHa Ou3uka OTHOCUTCS K Y4eOHBIM JUCHUIUIMHAM IO BBIOOPY U3
o0s3aTenbHOM npeameTHoi obnactu "EctecTBeHHbIe Hayku'". YueOHas AUCHUTUINHA
®du3zrka u3yyaeTcs Ha 0a30BOM YPOBHE Kak MpoQuiibHas yuyeOHasi JUCLUILIAHA.

1.3 llesb 1 IJIaHUpYeMBble Pe3y/IbTAThI 0CBOCHUS JUCIUTIIMHBI

OcBoenue conepkaHuss ydeOHOM aucuuinHel Pusznka obecrnedrBaeT
JNOCTUKEHUE 00YyYarOIUMUCS CIEAYIOIUX PE3yIbTaTOB:
JIMYHOCTHBIX, KOTOPbIE HAIlPaBJICHbI Ha:

POCCHIMCKYIO IPaKJAHCKYIO UJIEHTUYHOCTh, TATPUOTU3M, YBAKEHUE K CBOEMY
HapoJy, YyBCTBa OTBETCTBEHHOCTH mepes PonnHoi, ropocTu 3a cBoi Kpai, CBOIO
Ponuny, nmpouuioe u HacTosilliee MHOTOHAIIMOHAJIBLHOTO Hapona Poccum, yBaxeHue
rOCYJapCTBEHHBIX CUMBOJIOB (rep0, ¢uiar, TMMH);

TPaXXTAHCKYIO MO3UIIMIO0 KaK aKTUBHOTO M OTBETCTBEHHOTO WIEHA POCCUHCKOTO
OOIIIeCTBa, OCO3HAIOMIETO CBOM KOHCTHUTYIIMOHHBIE TpaBa M OO0sI3aHHOCTH,
YBKAIOMIETO 3aKOH M IPABOIMOPSAIOK, O00TaNaromero 4yBCTBOM COOCTBEHHOTO
JIOCTOMHCTBA, OCO3HAaHHO MPUHUMAIOIIETO TPATUIIMOHHBIE HAIIMOHANBHBIE W
00I1IeYeI0BEUeCKIE TYMaHUCTUIECKUE U IEMOKPATUIECKUE [ICHHOCTH;

TOTOBHOCTb K CIIy’KeHUI0 OTeuecTBy, €ro 3allluTe;

c(OpPMUPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHsI HayKd W OOILECTBEHHOM MpPaKTHKH, OCHOBAaHHOTO HA JHaJore
KYJBTYp, @ TaKXKe pa3Iu4HbIX (OpM OOILECTBEHHOIO CO3HAHUS, OCO3HAHUE CBOETO
MecTa B IOJIUKYIETYPHOM MUDE;

c(OpMUPOBAHHOCTH OCHOB CaMOPa3BUTHUSI U CAMOBOCIIUTAHUSI B COOTBETCTBUU
C OOUIeYEeNIOBEYECKUMH IEHHOCTAMU M HJieajaMH Tpa)kIaHCKOro o0OIlecTBa;
TOTOBHOCTh M CHOCOOHOCTh K CaMOCTOATENbHOH, TBOPYECKOM M OTBETCTBEHHOU
JeSITENIbHOCTH,

TOJIEPAHTHOE CO3HAHWE U TOBEACHHUE B MOJUKYJIBTYPHOM MHpPE, TOTOBHOCTh U
CIOCOOHOCTh BECTH JHAIOT C JPYTMMH  JIFOABMH, JOCTUTaTh B  HEM
B3aMMOIIOHUMAaHUS, HAXOAUTH OOIINE TIeNIM U COTPYAHUYATh TSl MX JOCTHKCHHS,

HABBIKM COTPYIHHUYECTBA CO CBEPCTHHKAMH, IETbMH MJIAQJIIETO BO3pAaCTa,
B3pOCIBIMH B 00Opa3oBaTelbHOW,  OOIIECTBEHHO  MOJIE3HOHM,  y4eOHO-
UCCJIEZIOBATENBbCKOM, MPOSKTHOM U IPYTUX BUAAX ACSTEIbHOCTH;

HPABCTBEHHOE  CO3HAaHWE M  TOBEJEHWE Ha  OCHOBE  YCBOCHHS
00I1IeYETIOBEUECKUX IIEHHOCTEH;

TOTOBHOCTh M CIIOCOOHOCTHh K 00pa30BaHUIO, B TOM YHCIIE CaMOOOpPa30BaHHUIO,
Ha NPOTSDKEHUWH BCEW JKM3HM; CO3HATENBHOE OTHOIIEHHE K HENpPephIBHOMY
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0o0pa30BaHUI0 KaK YCIOBUIO YCHENTHOW MPOPEeCCHOHATBHON H OOIIEeCTBEHHOM
NeSATEeTbHOCTH;

ACTETUYECKOE OTHOILIEHWE K MHUPY, BKIIOYas ICTETUKY ObITa, HAyYHOTO H
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, OOIIECTBEHHBIX OTHOIICHHUIA;

MPUHATUE U pealIU3aIUIo IEHHOCTEN 3I0pOBOTO U 0e301macHoro oopasa K1u3HH,
NOTPEOHOCTH B (PU3MYECKOM CaMOCOBEPILIECHCTBOBAHUM, 3aHSATHUSX CIOPTUBHO-
O3/I0POBUTEIIbHON JIEATENIbHOCTBIO, HENMPUSITHE BPEAHBIX MPUBBIYCK: KYpPEHUS,
yIOTpeOICHUs aJIKOT0JIsl, HAPKOTHUKOB,;

OepexHOe, OTBETCTBEHHOE M KOMIIETEHTHOE OTHOIIEHUE K (U3MUECKOMY H
MICUXOJIOTUYECKOMY 37I0POBBIO, KAK COOCTBEHHOMY, TaK U JAPYTUX JONEH, YyMEHHUE
OKa3bIBaTh MEPBYIO MOMOIIIb;

OCO3HAHHBIM BBIOOP Oymymieil mpodeccun W BO3MOXKHOCTEH peaTu3aiuu
COOCTBEHHBIX  JKM3HEHHBIX IUIAHOB, OTHOIIEHHE K  MNpoQecCHOHATHLHOU
NESATEIbHOCTH KaK BO3MOXKHOCTU y4YacTHs B PEIICHUM JHMYHBIX, OOIECTBEHHBIX,
rocyJIapCTBEHHBIX, OOIICHAITMOHAIBHBIX MPOOIIEM;

c(OPMHPOBAHHOCTh IKOJOTUYECKOTO  MBIIUICHUS, TOHUMAHUS BIUSHUS
COLIMAJIbHO-9KOHOMHMUYECKHUX MPOLECCOB Ha COCTOSHUE MPUPOAHOM U COLIMAIBLHOU
Cpelbl; IPUOOpPETEHNE ONBITA HKOJIOrO-HAPABICHHOM 1€ATEIbHOCTH;

OTBETCTBEHHOE OTHOIIECHHWE K CO3JaHUI0 CEMbH Ha OCHOBE OCO3HAHHOIO
IPUHATUS LIEHHOCTEN CEMEUHOM KU3HMU.

MeTanpeIMeTHBIX, KOTOPbIE HAlpaBJICHbI HA:

YMEHHE CaMOCTOSATEIbHO OMPEACNATh IENH JEATEIBbHOCTH U COCTaBISTh
IUTAHBl  JICSITENIHOCTH, CaMOCTOSITEIbHO OCYIIECTBISITh, KOHTPOJIUPOBATH M
KOPPEKTHPOBATh JIEATEIbHOCTD; HCIONb30BaTh BCE BO3MOXKHBIE PECYpPCHI IS
JOCTIKEHUS TIOCTABIICHHBIX IIeJIeH U pean3alluy MIaHOB JEATeIbHOCTH; BEIOHPAThH
YCTICIIHBIC CTPATETUHU B PA3TUIHBIX CUTYAIUIX;

YMEHHE NPOAYKTUBHO OOIIAaThCsi M B3aMMOAEWCTBOBaTHL B Ipolecce
COBMECTHOM  JESATENIbHOCTH, YYHUTHIBATh  MO3HMIMH  JPYTUX  YYaCTHUKOB
NesATeIbHOCTH, Y()PEKTUBHO pa3peniaTh KOHPIUKTHI;

BJIQJICHUE HAaBBIKAMU TIO3HABATEJIIbHOW, y4e€OHO-MCCIIENOBATEILCKON |
IPOEKTHON JeATEeIbHOCTH, HABbIKAMHU pa3pelieHus npobieM; CHOCOOHOCTh H
TOTOBHOCTh K CAMOCTOSATETLHOMY TTOMCKY METO/IOB PEIICHMs MPAKTUUECKUX 3a/1ad,
MPUMEHEHUIO PA3IMYHBIX METOJIOB TIO3HAHUS;

TOTOBHOCTh M  CIOCOOHOCTb K  CaMOCTOSITENIbBHOW  HMH(OpPMAIMOHHO-
MO3HABATEIbHON NIEATENHHOCTH, BKIIIOYAasi YMEHHUE OPHEHTHUPOBATHCS B PA3ITUYHBIX
UCTOYHUKAX WH(}OpMaIMM, KPUTUYCCKH OICHWBATh W  HWHTEPIPETHPOBATH
UHGOPMAITHIO, TOTYYaeMYIO U3 Pa3IMYHbIX HCTOYHHUKOB,;

YMEHHUE HCIIONB30BaTh CPEICTBA WH(MOPMAIMOHHBIX M KOMMYHHKAITMOHHBIX
texHojoruii (manee - WMKT) B pemieHWH KOTHUTHUBHBIX, KOMMYHUKATUBHBIX M
OpPraHW3alMOHHBIX 3a/la4 C COOMOACHUEM TpeOOBAaHUN HPTOHOMUKH, TEXHUKU
0€30I1acCHOCTH, TUTHEHBI, peCypcoCOepexKeHUs, TPABOBBIX U ITUYECKUX HOPM, HOPM
nH(OPMAIIMOHHON 0€30MaCHOCTH;

YMEHHUE OIpeAeNaTh Ha3HaueHWe U (PYHKIUU Pa3JIMYHBIX COIMATBHBIX
WHCTUTYTOB;

YMEHHUE CaMOCTOSITEIbHO OIEHWBATh W MPUHUMAThH PEIICHHS, OMPEACIISIONINe
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CTPAaTETUIO MTOBEJICHUS, C YUETOM I'PaXJAHCKUX U HPABCTBEHHBIX IECHHOCTEW;

BJIAJICHUE SI3BIKOBBIMU CPENCTBAMU - YMEHUE SICHO, JJIOTUYHO U TOYHO HM3Jararhb
CBOIO TOUKY 3PEHUS, UCIIOIb30BATh /ICKBATHBIE SI3bIKOBBIE CPEACTBA;

BJIaJICHUE HAaBbIKAMU  [O3HABaTeIbHOM  pediaexkcuu Kak  OCO3HAHMS
COBEpIIAEMBIX JICUCTBUA W MBICIUTEIBHBIX TIPOLIECCOB, HX PE3YJAbTATOB U
OCHOBaHHWI, TPAaHMI] CBOETO 3HAHWSA U HE3HAHMS, HOBBIX MO3HABATEIBHBIX 3aJad U
CPENCTB UX JI0CTHKECHHSI.

NpeAMETHBIX:

c(hOpPMHPOBAHHOCTH TIPEICTABIICHUN O PO U MeCTe (PU3UKH B COBPEMEHHOU
HAyYHOW KapTWHE MHUpa; MOHUMaHWE (PU3NYECKON CYNIHOCTH HAONIOIAaeMBIX BO
Bcenennoii siBneHuii; moHMMaHue poin (U3MKH B (OPMHUPOBAHWH KPyrozopa H
(GYHKITMOHATHHON TPAMOTHOCTH YEJIOBEKA JIsl PEIICHUS TPAKTUICCKUX 33]1ad;

BJIAJICHUE OCHOBOMOJIATAKOIIAMHU bu3ngecKuMu MIOHATHUSIMH,
3aKOHOMEPHOCTSIMU, 3aKOHAMH U TEOPUSMH; YBEPEHHOE IMOJIb30BaHUE (PU3MUECKON
TEPMUHOJIOTUEN U CUMBOJIMKOM;

BJIaJICHUE OCHOBHBIMM METOJAMH HAy4YHOIO IIO3HAHUS, WCIOJIB3YEMBIMHU B
dbusuke: HaOMONEHUE, OTIMCAHUE, U3MEPEHUE, IKCIIEPUMEHT; YMEHUsI 00padaThiBaTh
pe3yabTarbl M3MEPEeHHM, OOHapy»XWBaTh 3aBUCUMOCTb MEXAYy (PU3NYECKUMU
BEJIMYMHAMU, OOBSICHATH MOJTyUYCHHBIE PE3YIbTATHI U JIETIaTh BBIBOIBL

c(hOpPMHPOBAHHOCTh YMEHHUS peliaTh GU3NUECKUE 3a]1auu;

c(hOpMUPOBAHHOCTh YMEHUS MPUMEHSITh MOJYUYCHHBIC 3HAHUS JIs1 OOBSICHEHUS
YCIOBUM TMpoTeKkaHus (U3UYECKUX SBICHUM B TPUPOAE U JJIsl TPUHATHS
MPAKTUYECKUX PEIICHUIN B MOBCEIHEBHOW KU3HU;

c(hOpMUPOBAHHOCTh COOCTBEHHOW MO3UIMU MO OTHOUIEHUIO K (hU3UYECKOU
nH(popMalnu, Moay4aeMou U3 pa3HbIX HCTOUHUKOB

[Ipu Hanmuumu B KOHTHHTEHTE oOyuaromuxcst auly ¢ OB3 u uHBanmumoB st
HUX pa3padaTbiBaeTcs paboyas mporpamma, UCXoAs U3 crenuduKu 3a001eBaHUs.

1.4. KosimuecTBO 4acOB Ha 0CBOeHHEe pado4eil MporpaMMbl y4eOHOM
AUCHUNITIHHBI
MaKcHUMallbHas yueOHasi Harpy3ka oOyudatomierocst — 234 yaca, B TOM YHCIIE:
oOsi3aTenbHas ayIuTOpHas yueOHast Harpy3ka oOyuatomierocst — 234 yaca (U3 HUX
naboparopHbie 3aHATUs — 30 4acoB).



2.CTPYKTYPA U COIEPXKAHUE YUEBHOM JUCHUIIJINHBI

2.1. O0beM yueOHOM TMCHUTIIMHBI M BUAbI Y4eOHOH padoThI

Bua yueOHoii padorbi O0bem yacos
MaxkcumMaJibHasl y4eOHasi HArpy3Ka (Bcero) 234
Oo0s13aTes1bHAs ayIUTOPHAas yueOHasi Harpy3Ka (Bcero) 234
B TOM 4HcJIe:
TEOPETUYECKOE 0OyUCHHUE 204
PaKTUYECKUE 3aHATHUS (€CIH MPETYCMOTPEHO) -
nabopaTopHbIe 3aHATHS (€CIH MPEAYCMOTPEHO) 30
KypcoBasi pabota (ITpoeKT) (eClIi MPEeTyCMOTPEHO) -
CamocrosiTesibHas padoTa 00y4awiuerocs (Bcero) -

IIpomexyrounas arrecranusa B ¢opme: audpdepenumpoBannHoro 3adera (1
ceMecTp), Ik3aMeHa (2 cemecTp)
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2.2. TemaTHu4ecKHUii MJIaH U coJep:KaHue Y4eOHOM TN CIUIJINHBI

Konpt

KOMIIETCHIIMH,
HanmenoBanwne Conep:xanue yuefHOro MaTepuaa, JJabopaTopHbIe U IPAKTHICCKUE 3aHATH, CAMOCTOATENFHAs padoTa O6beM YpoBeHb (bopmmpoBaru

Pa3leIon HTeM o0ydaromuxcs 4acoB OCBOCHHUS 10 KOTOPEIX
croco0cTByeT

AIIEMEHT
TIPOTPaMMBI
1 2 3 4

BBenenue Coaep:xanue yueOHOro Marepuaja

®us3uka — Hayka O npupojae. ECTeCTBEeHHOHAy4YHbI METOI IMO3HAHMS, €r0 BO3MOXKHOCTH U
IPAHUIBl MPUMEHHUMOCTH. OKCIEPUMEHT M TEOopus B IMPOLIECCE I[O3HAHMUS MIPUPOJBIL.
MopnenupoBanue GpU3HMUECKUX SBICHUN U MpoieccoB. Poib skcriepruMeHTa U TEOpUH B TIpoliecce 1
Mo3HaHUsT Tpupoasl. Pu3NyecKkrue 3aKOHbL. [paHUIBI MPUMEHUMOCTH (PU3UUYECKUX 3aKOHOB. 4
[lonsatne o ¢pusnyeckoil kapTuHe Mupa. 3HadeHne ¢puszuku npu ocsoeHun npodeccuit CI1O u
cnenuanpHocTed CI1O. Maremarnyeckuil annapar, HCIOJIb3YEMBbIH MPU PEILIEHUH 3a/au.
BxomHO KOHTPOJIB.

Paznea 1.
MexaHuka 30

Tema 1.1 Conepxanne y4eOHOro Marepuasa
Kunemaruka | Mexanuueckoe nsuwxkenue. Ilepememenue. Ilyre. CkopocTs. PaBHOMEpHOE mNpsiMOIUHEIHOE
IBIDKEHHE. YckopeHHue. PaBHomepeMeHHOe NpsMoiuHelHoe aBuxeHue. CBOOOIHOE MajieHue.

JIBukeHue Tena, OpOILIEHHOTO IO YIJIOM K TOpPU3OHTY. PaBHOMEpHOE JBH)KEHHE II0 6 2
OKPYXHOCTH.
Kunemamuxka na sicene3no0opodicHom mpancnopme (Mopmo3HOU nymb NOOBUICHO20 COCMABA).
Tema 1.2 Conepxanne y4eO0HOro Marepuasa
3aKkoHbI [IepBbiit 3akoH Hprotona. Cuita. Macca. Ummnynbe. Bropoit 3akoH Herorona. Tpernii 3axkoH
mexanuku | HproroHa. 3akoH BcemupHoro tarorenus. I'paBurannonHoe nose. Cuna Tspkectu. Bec. Cuna 4 9
HbioTona. ynpyrocta. edopmaruu. Crioco6s! n3mepenust Macchbl. CUITbI B MEXAHHKE.
Cuibl B Cunbl, Oelicmeyroujue Ha JHcene3HO0OPOIUCHBIL COCMAB NPU OBUNCEHUU
npupojae
Tema 1.3 Conepxanne y4eOHOro Marepuasa
3aKoHbI 3aKkoH COoxXpaHEeHHs UMIylibca. PeaktuBHOE nBrKeHue. Pabora cuibl. PaboTta moTeHIMANBHBIX 4 5
coxpaHeHus B | cwil. MomHocts. OHeprus. Kunernueckas osHeprus. IloreHuumanbHass 53Heprus. 3akoH
MeXaHHKe | COXpaHEHUs] MEXaHW4eCKOM sHepruu. IIpuMeHeHne 3aKk0HOB COXPaHEHHU.
Tema 1.4 Conepxanune y4eOHOro MarepuaJa 6 2




Konpr

KOMIIETEHIIUH,
HammenoBanue Conep:xaHue y4eOHOro MaTepuaJia, 1ad0paTopHbBIE U IPAKTHUECKHE 3aHATHS, CAMOCTOSATEIbHAs padoTa O6BeM YpoBeHb q);prcﬁ%%iizﬂ
pa3aeioB U TEM o6yqa}0umxc;1 qacoB OCBOCHHA CHOCOGCTByeT
DJIEMECHT
TIPOTPaMMBbI
1 2 3 4
Mexannvyeck | Mexanunyeckue konebanus. KonebarenbHoe aBukeHHe. [apMoHHMuYeckue KojeOaHUs.
ue kosiedanus | CBoOoaHBIE MexaHndeckue kojaeOanus. [IpeBpaiienue sHEprun Mpu KojaeOaTeTbHOM JBH)KEHUH.
U BOJIHBI CBoOoaHble  3arTyxarollue MeXaHW4yeckue KoneOaHus. BblHyXIeHHBIE MeXaHHYECKHe
kosneOanus. [lomepednble W MPOAONBHBIE BOJMHBI. XapaKTEPUCTUKU BOJHBI. WHTepdepeHus
BoJiH. [loHatue o nudpaxiun BoiaH. 3BYKOBBIC BOJHBL. YIIBTPa3BYK U €ro MPUMEHEHHE.
JladoparopHoe 3ansaTHe Ne |1 (TeMa BBIOMpAETCS, UCXO/S U3 MaTePHAIbHO-TEXHUYIECKOTO
obecrieueHus).
Tembl 1a0OpaTOPHBIX 3aHATHI:
HccnenoBanue NBUKEHUS TeJa O ACHCTBUEM ITOCTOSHHOU CHJIBI.
N3ydeHne 3aKoHa COXpaHEHUs UMITYJIbCA.
CoxpaHeHMEe MEXaHWYECKOW DHEPrMM IPH JBWKEHHM Teja IOX ACUCTBUEM CWJI TSKECTH U 5 2
YIPYTOCTH.
CpaBHeHue paboThbl CHUJIbI C U3BMEHEHHEM KMHETUYECKOM SHEpruu Tena.
N3y4deHne 3ak0OHOB COXpaHEHHUs Ha MPUMeEpE yAapa MIapoB U OaJITMCTUYECKOTO MasiTHUKA.
N3ydenne ocoOeHHOCTEN CHUITBI TPEHUS (CKOIBKEHHUS).
N3y4deHne 3aBUCUMOCTH MEpHOAA KOJIEOaHUM HUTSHOTO (MJIM MPYXUHHOTO) MasiTHUKA OT JJINHBI
HUTH (WJIM MacChl Ipy3a).
[ToBTOpenue u 0606mIeHNE MO pasaeny Mexanuka. Pemenne pa3HOypOBHEBBIX 3a/1au. 2
KonTponbHas pabota o pazneny 1. Mexanuka.
Pazpnea 2.
OcHoBBI
MOJIEKYJISIPHO 50
i GU3MKH U
TePMOAUHAMU
KH




Konpr

KOMIIETEHIIUH,
HammenoBanue Conep:xaHue y4eOHOro MaTepuaJia, 1ad0paTopHbBIE U IPAKTHUECKHE 3aHATHS, CAMOCTOSATEIbHAs padoTa O6BeM YpoBeHb q);prcﬁ%%iizﬂ
pa3aeioB U TEM o6yqa}0mnxc;1 qacoB OCBOCHUA CHOCOGCTByCT
DJIEMECHT
TIPOTPaMMBbI
1 2 3 4
Tema 2.1 Coneprxxanue y4eOHOro MmarepuaJia
OcHOBBI OCHOBHBIE TIOJIOKEHUSI MOJIEKYISIPHO-KUHETUYECKOM Teopuu. Pasmepbl u Macca MOJIEKY!T U
MOJIEKYJIsIpHO | aToMOB. bpoyHoBckoe nBmxenue. Juddysus. Cunbl U SHEprus MEXMOJIEKYISIPHOIO
— B3aumozeiicTBus. CTpoeHHe Ta3000pa3HbIX, XKHIKHX W TBEpIAbIX Teld. CKOPOCTH JBIKCHUS 14 2
KHHETHYeCKO | MOJIEKYl M uX wu3MepeHue. MneanbHpiii ra3. J[laBienue raza. OCHOBHOE YypaBHEHHE
il Teopuu. MOJIEKYJIIPHO-KMHETHYECKOM TeopuH ra3oB. Temmeparypa u ee u3mepeHue. ['a30BbIe 3aKOHBI.
HNneanbHblii | AOCONMIOTHBIM HYIb TeMIleparypbl. TepMonMHaMuyecKkas MIKanda TeMmIeparypbl. YpaBHEHHE
ras. COCTOSIHUS MJI€aIbHOrO raza. MonsipHas ra3zoBasi IOCTOSTHHAS.
Tema 2.2 Coaep:xanue yueOHOro Marepuaa
OcHOBBI OcHOBHBIC TOHSATHS W ONpelneicHus. BHYTpeHHssE SHEprusi CUCTeMbl. BHYTpeHHs SHEprus
TepMOIMHAMM | HJIeaIbHOTO ra3a. Pabora u Temora kak (GopMbl neperadu 3Hepruu. TermioeMKocTb. YaenbHas
KM TEIUIOEMKOCTh. YpaBHEHHUE TEIUIOBOTO OanaHca. [lepBoe Hayaio TepMoIMHAMUKHU. ATMa0aTHBIN
npouecc. [Ipunuun aeiictBus Terosoi mamunbl. KITJ[ remoBoro neurarens. Bropoe Hauano 10 2
TepMOoAMHAMUKHU. TepMoarHaMHUUecKas IIKajaa TeMieparyp. XoJIoAWIbHbIE MAlIMHBI. TermioBbie
nsurarenu. OxpaHa npupojsbl.
Tennosvie dgueamenu Ha dHcenesHo0opodxchom mparncnopme. Oxpana oxpyxicarowel cpedsvl npu
pabome #ene3Ho00pOAHCHO20 MPAHCHOPMAL.
Tema 2.3 CgoiictBa napoB: cnapenue u koHeHcanus. HachImeHHbIl map u ero cBorMcTBa. AOCOMIOTHAS
CaoiicTBa U OTHOCHUTEIIbHAsI BJIAXKHOCTh BO3JyXa. Touka pockl. Kunenue. 3aBUCMMOCTb TeMHEpaTypbl
napos, KUIICHHS OT JaBiieHus. [leperpeTslii map v ero UCroib30BaHUE B TEXHUKE.
skmakocTeii m | CBolicTBa KUAKOCTE: XapaKTepUCTUKA KUJIKOTO COCTOSIHUS BeliecTBa. [loBepXHOCTHBIN croit
TBEPABIX TeJ | KUAKOCTH. DHEPIHs MOBEPXHOCTHOIO CIIOs. SIBIIEHNS Ha IPAHUIIE )KUJKOCTH C TBEPABIM TEIIOM.
KannmisspHele ssBneHus. 12 2

CBolicTBa TBEpABIX TeNl: XapaKTEPUCTUKA TBEPIOTO COCTOSHUS BEUIECTBA. YIPYTHE CBOWCTBA
TBEepAbIX Tel. 3akoH ['yka. MexaHumueckue cBONCTBA TBEPABIX Tell. TeIIoBOE€ pacuIMpeHue
TBEPABIX TEN U )KUAKOCTEN. [[aBenne n kpucrammm3anus.

IIpumenenue coepemeHHbIX MAMEPUATIO8 € 3a0AHHBIMU CEOUICIBAMU HA JHCENE3HOOOPOICHOM
mpancnopme. IIpobnema paspyuienus dcene3Ho00poNCHO20 NOTOMHA U ee peuleHue.

10




Konpr

KOMIIETCHIIMHA,
HammenoBanue Conep:xanue yuefHOro MaTepuaa, JabopaTopHbIe U IPAKTHICCKUE 3aHATH, CAMOCTOATENFHAs padoTa O6BeM YpoBeHb q);prcﬁ%%iifﬂ
pa3zernoB U TeM 00yJaroIIIxcs 4acoB OCBOCHHS criocoBeTByeT
DJIEMECHT
TIPOTPaMMBbI
1 2 3 4
JladoparopHbie 3anaTus Ne2, Ne3, Ne4, Ne5 (Tembl BHIOMPAIOTCS, UCXO/IS U3 MaTepHATbHO-
TEXHUYECKOTO 00CCIICUCHHS ).
Tembl 1a00paTOPHBIX 3aHITHI:
N3mepenue BIa)XHOCTH BO3/1yXa.
N3mepenne noBepXHOCTHOTO HATSKEHUSI JKUAKOCTH. 8
HabGnronenne npomecca KpuCTasTU3aIiH.
Nzydenue gedopmanuii pacTsKeHUS.
N3y4deHune TemioBoro paciiupeHust TBEpAbIX TEl.
W3ydenne ocoOeHHOCTEHN TEIIOBOTO PACHIUPEHHUS BOJIBL.
[ToBropenue u 0606meHne 1o pazaeny 2.OCHOBBI MOIEKYISPHOW (PU3UKHA U TEPMOTUHAMHUKH. 5
Penienne pazHOypOBHEBBIX 3aau.
KonrtponbHas pabota no pazzaeny 2. OCHOBbI MOJNEKYIPHON (PU3UKU U TEPMOAMHAMUKHI 2
Paszgen 3.
DJIeKTPOAUHA 82
MHKA
Tema 3.1 Conep:xanue yueOHOro Marepuaja
DJieKTpuYecKk | DIEKTPUYECKHUE 3apsiibl. 3aKOH COXpaHEHWs 3apsaa. 3akoH KynoHa. DieKTpudeckoe IoJe.
oe moJie Hampsioxkennocts  anektpuueckoro monst. [lpunnmn cymepnosunuu  mnoneit. Pabora cun
anekTpocrarndeckoro noussd. [loreHnman. PasHocTh mNOTEHIMANOB. OKBUIOTEHIUAJIBHBIE
noBepxHOCTU. CBSA3b MEXAY HANpPSKEHHOCTHIO U PA3HOCTHIO IMOTEHIMAJIOB AJIEKTPUUYECKOTO 16 9
nonsd. [uanextpuku B anextpuueckom nonse. Ilomspusanus nmanekrpukos. IIpoBonHukn B
anektpudyeckom rmoine. Konpencaropsl. CoenuHeHHE KOHJIEHCATOpOB B Oarapero. DHeprus
3apsHKEHHOT0 KOHJEHCATOpa. DHEPrHs 3JEKTPUUECKOTO MOJIA.
Pemenue 3aau o TeMe DIEKTpUYECKOE TOJIE
IIpobnema cmamuyecko2o 1eKmpuiecmea Ha Hcele3HOO00PONCHOM MPAHCnopme.
JuddepeHunpoBaHHbII 3a4€T. 2
Tema 3.2 Conep:xkanue yueOHOro Marepuaja 14 2
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HanmenoBanue
pa3zernoB U TeM

Coaep:xanue y4eGHOro MaTepuaia, 1abopaTOpHbIC U IPAKTHYSCKHE 3aHATHS, CAMOCTOsATENbHAs paboTa
00yJaroIIIxcs

O0BeM
4acoB

YpoBeHb
OCBOCHUS

Koppr
KOMIIETEHIIUH,
(dhopmupoBaHU

10 KOTOPBIX
croco0cTByeT
AJIEMEHT
TIPOTPaMMBI

1

2

3aKOHBI
MOCTOSAHHOI'O
TOKA

VYenoBus, He0OXoUMBIE Il BOSHUKHOBEHUS U MOAJEPKaHM 3IeKTpudeckoro Toka. Cuia Toka
U IJIOTHOCTHh TOKa. 3akoH Oma ans ydactka nenu 6e3 OJC. 3aBUCHMOCTb JIEKTPUUYECKOTO
COIIPOTHMBIICHUST OT Marepuaia, JJIMHbl W IUIOIAAM MONEPEYHOI0 CEYEHUs IPOBOIHUKA.
3aBUCUMOCTD IEKTPUUYECKOTO COIIPOTUBIICHUS IPOBOJHUKOB OT TEMIIEPATYPBHI.
ONeKTpOABIIKYIIAasl CWJIa MCTOYHMKAa ToKa. 3akoH Oma juig mnonHoil uenu. CoenuHeHue
poBOAHUKOB. COEIMHEHNE MCTOYHUKOB JIEKTPUUYECKON dHEprun B Oarapero. 3akoH Jlxoyms—
Jlenna. PaboTta 1 MOLITHOCTB 3JIEKTPUUECKOrO TOKa. TeraoBoe JeicTBUE TOKa.
Dnekmpocnaboicenue naccaircupcKoo 8a2oHA HA HCeNe3HO0OPOICHOM MPAHCNOPME.

Jlaboparopubie 3ansaTus Ne6, Ne7, Ne8, Ne9 (Tembl BBIOUPAIOTCS, UCXO/ISl U3 MaTepUAIbHO-
TEXHUYECKOTO O0CCIICUCHMS).

Tembl 1aGOpaTOPHBIX 3aHATHI:

N3ydenne 3akona OMa AJi yyacTKa IeMH, TOCJIE0BATENIBHOIO U NMapaljIeIbHOIO COSAMHEHUS
MIPOBOJHHUKOB.

N3yuenune 3akona OMa /171 OJTHOW LIEH.

Omnpenenenne DJIC 1 BHYTPEHHET0 CONMPOTUBIICHUS HICTOYHHKA HATIPSKESHUS.

Omnpenenenue KI1JI narpeBarensHoro npudopa.

HOBTOpeHI/IC )51 O606H.[eHI/Ie TeMe 3aKOHBI IOCTOSHHOTO TOKa. Pemenue Pa3HOYPOBHCBBIX 3a/1a4.

KontponwsHas pabota o teme 3.2 3aKOHBI IOCTOSHHOTO TOKA.

Tema 3.3
DJIEeKTPHYECK
MH TOK B
Pa3IHYHBIX
cpeaax

Coaep:xanue yueOHOro MarepuaJia

DNeKTpUYeCKU TOK B MeTailiax. DJIeKTPOHHBIN ra3. Paborta BeIxoga. DIEeKTpUUYECKUN TOK B
NEKTpoNauTax. OiekTponn3. 3akoHsl Papaznes. [IpumeHeHHMe »dieKTpoau3a B TEXHHKE.
DJIEKTPUYECKUI TOK B Ta3ax W BakyyMme. Monuzamus raza. Bunbl razoBsix paspsiaos. [lonstue o
miazme. CBolicTBa M TNPUMEHEHHE  DJIEKTPOHHBIX  IYYKOB. OJIEKTPUYECKHH TOK B
nonynpoBoaHuKkax. CoOCTBEHHass NPOBOJUMOCTH MOJYNPOBOAHUKOB. I[lomyrnpoBoaHHKOBBIE
pUOOPBHI.

12

JladoparopHoe 3ansaTHe Ne 10 (Tema BEIOMpAETCS, HCXOSI U3 MaTePHUATbLHO-TEXHHYECKOTO
obecriedeHus).
Tembl 1a00paTOPHOTO 3aHATHUS:

12




Konpr

KOMIIETEHIIUH,
HammenoBanue Conep:xaHue y4eOHOro MaTepuaJia, 1ad0paTopHbBIE U IPAKTHUECKHE 3aHATHS, CAMOCTOSATEIbHAs padoTa O6BeM YpoBeHb q);prcﬁ%%iizﬂ
pa3aeioB U TEM 06yqa}0mp1xc;1 qacoB OCBOCHHA CHOCOGCTByeT
DJIEMECHT
TIPOTPaMMBbI
1 2 3 4
Onpenenenre TeMiieparypbl HUTH JJaMITbl HAKATUBaHUS.
Omnpenenenne AMEKTPOXUMUUYECKOTO SKBUBAJIEHTA MEJIH.
KontponpHas pabora o teme 3.3. DIeKTpUUECKU TOK B Pa3JIMYHBIX CpeAax 2
Tema 3.4 Coaep:xanue yueOHOro Marepuaa
MarnutHoe | BekTop HWHAYKUMHM MarHUTHOrO Mojis. JlelicTBME€ MArHUTHOTO TOJISI HA MPSIMOJIMHEHHBIN
noJjie MIPOBOJIHUK C TOKOM. 3akoH Ammnepa. B3zaumoneiictBue TokoB. MaruutHelii motok. Pabora mo 10 2
MEePEMENICHUIO0 TPOBOJHUKA C TOKOM B MAarHMTHOM Toyie. JlelicTBHME MarHMUTHOTO TOJIA Ha
nBrKymmiics 3apsaa. Cuna Jlopenuna.
Iloe30a na macnumnot nooyuxe. Maeneswi.
Tema 3.5 Coaep:xanue yueOHOro Marepuaja
DJIeKTpOMArH | DJIeKTpOMarHuTHas MHIYKIUS. BuxpeBoe snekTpuueckoe moje. 3aKOH 3JIeKTPOMarHUTHOU 4 9
UTHAasl uHaykuud. JJC B ABMKYyHIIMXCS NpOBOAHUKAX. CaMOMHAYKIMS. DHEPIrUsi MATHUTHOTO TOJIS.
HHAYKIHUS
[ToBropenne u 0000mIeHHE MO TeMaM MarHuTHoe TMoie. DJIEKTPOMArHUTHAs WHIYKIIHS. 4
Pemenue pa3HOypOBHEBBIX 3a/1a4.
KontponbsHas padora o remam 3.4 u 3.5 MaruuTtHoe nosie. DNeKTpOMarHuTHasi UHTyKIIHS. 5
Paznen 4.
JIEKTPOMATH
UTHBbIE 14
KOJIe0aHUA 1
BOJIHBI
Tema 4.1 Conepxanue y4eOHOro MarepuaJa
AaexTpomarn | CBoOOHbIE 37eKTpOMarHuTHeIe kosebanus. [IpeBpaiienue sHeprun B Koiae0aTeIbHOM KOHTYDE.
UTHBbIE 3aryxaromiye SIeKTPOMarHUTHBIE KoyieOaHus. [eHeparop HE3aTyXaroIIUX SIEKTPOMATHUTHBIX 6 2
Kojieoanmus | kojgeOanuil. BolHyXkaeHHbIe dnekTpuueckue konebanus. Ilepemennbiii Tok. I'eneparop

IIEPEMEHHOT0 TOKa. EMKOCTHOE ¥ MHIYKTUBHOE COIIPOTHBIIEHUS IEPEMEHHOI0O TOKa. 3akoH Oma
JUI 2IEKTPUYECKOM IeNu IMEepeMEHHOro Toka. PaboTra M MOIIHOCTh NEPEMEHHOTO TOKA.
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HanmenoBanue
pa3zernoB U TeM

Coaep:xanue y4eGHOro MaTepuaia, 1abopaTOpHbIC U IPAKTHYSCKHE 3aHATHS, CAMOCTOsATENbHAs paboTa
00yJaroIIIxcs

O0BeM
4acoB

YpoBeHb
OCBOCHUS

Konpr

KOMIIETCHIIMHA,
(dhopmupoBaHU
10 KOTOPBIX
croco0cTByeT

OJICMCHT

TIPOTPaMMBbl

2

I'eneparoper Toka. Tpanchopmaropel. Toku BbicOKOW dYacToThl. [lomydeHue, mepemavya u
pacnpeeneHue 3JIeKTPOIHEPTUH.
Onexmpugurayus Ha Hene3Ho00pPO*CHOM MPAHCHOPME.

Tema 4.2
JIEKTPOMATH
UTHBIE
BOJIHBI

Conep:xanue yueOHOro Marepuaja

DJIeKTPOMAarHUTHOE TOJ€ KaKk OCOOBIM BHJ MaTepuu. DJIEKTPOMArHUTHBIE BOJHBI. BubOparop
I'epua. OTkpBITHIN KONeOaTenbHBIM KOHTYp. M300perenue pagno A. C. [lonoswiM. IlonsitTue o
paauocssasu. PanquoBonnsl. Pagnonokanus. [lpuMenenue 3JeKTpOMarHuTHBIX BOJIH.

Cea3b Ha dcene3Ho00POACHOM MPAHCNOpMe.

JlaboparopHoe 3ansaTHe Ne 11 (Tema BrIOMpaeTcs, UCXOS U3 MaTepHaAIbHO-TEXHUUYECKOTO
o0ecrieyeHus).

Tembl TabopaTopHOTO 3aHATHS:

NHayKTUBHBIE B €MKOCTHOE COIPOTHUBIICHUS B IICITH TEPEMEHHOTO TOKa

W3ydenune paboThl mpoCTeHiero paauonprueMHHKa.

Pa3nen 5.
Ontuka

34

Conep:xanue yueOHOro Marepuaja

IIpupona ceera. CKOpOCTh PacpOCTPAHEHUS CBETA. 3AKOHBI OTPAKEHUS U IIPEJIOMIIEHUS CBETA.
[TonHoe oTpaxkenue. JInu3el. [11a3 kak onTudeckas cucrema. OnrTuyeckre Npuodopsl.

Bonnosble cBoiicTBa cBeta. IHTEepdepernns cera. KorepeHTHOCTh CBETOBBIX JIyuei.
WNnrtepdepennuss B TOHKMX IIeHKaX. I[lomocwkl paBHoOM TonummHbl. Konbia HbroToHa.
Vcnonb3oBanue nHTephepeHINM B HayKe U TexHuke. Judpakuus ceera. udppakums Ha

mienM B mapaienbHbIX Jydax. Judpakumonnas pemerka. Ilonsatue o ronorpadumn.
Ilonspuzanuss mnonepeunslx BosH. [lomsgpusanmst cBera. [IBoiiHOE JIydenpesroMIICHUE.
[Homspouner. Qucnepcust cBera. Bunpbl cnekrpoB. Cnektpsl unciyckaHus. CHekTpsl
MOTIOUIeHUs. YIbTpaduoneToBoe M HH(ppakpacHoe u3NydeHus. PeHTreHoBckue myun. Ux
MIPUPOJA M CBOKCTBA.

20

JlaGoparopubie 3ansaTus Nel2, Nel13, Nel14, Nel5 (Tembl BBIOUPAIOTCSI, UCXOMS U3
MaTepHAIbHO-TEXHUYECKOTO 00CCTICUCHHS ).
Tembl 1a00OpaTOPHBIX 3aHATHI:

14




Konpr

KOMIIETCHIIMHA,
HammenoBanue Conep:xanue yuefHOro MaTepuaa, JabopaTopHbIe U IPAKTHICCKUE 3aHATH, CAMOCTOATENFHAs padoTa O6BeM YpoBeHb q);prcﬁ%%iizﬂ
pa3zernoB U TeM 00yJaroIIIxcs 4acoB OCBOCHHS criocoBeTByeT
DJIEMECHT
TIPOTPaMMBbI
1 2 3 4
N3ydenune n3o0paxeHus MpeIMeTOB B TOHKOH JIMH3E.
Nzydenue nuaTepdepeHIm cBeTa.
N3ydenue audpakiuu cBera.
I’'pagyupoBka CieKTpoCKona v ONpeAesICHUE JJIMHBI BOJIHBI CIIEKTPAJIbHBIX JIMHUMN.
IToBTOpenue u o6o0IeHHE 10 pazaeny 5.0nTuka. Pemenue pasHOypOBHEBBIX 3a/1ad. 4
KonrtponsHas padora o pasaeny 5. Onruka 2
Pasgea 6. 4
OcHoOBBI Conep:xanue yueOHOro Marepuaja
crnennanbHoi | IHBapuaHTHOCTh MOJYNSI CKOPOCTH cBeTa B BakyyMe. [loctynarel DitHiureiina. [IpoctpancTBo
TeopuHU U BpeMs CIEHUATbHOW TEOpUU OTHOCHUTENbHOCTU. CBS3b MAacChl M DHEPruu CBOOOHAHOM 4
OTHOCHTEJbH | YaCTULIbl. DHEPIUs MOKOSI.
0CTH
Paspen 7.
DJIeMeHTBbI 14
KBaHTOBOI
(pusuxku
Tema 7.1 Conepxanne y4eO0HOro Marepuasa
KBanroBass | TeruioBoe wusnmydeHue. Pacnpenenenwe »Heprum B CHEKTpe aOCONMIOTHO YEPHOTO Tena.
ONTHKA KBanroBas runoresa Ilnanka. @oronsl. Buemnuit potosnekrpuueckuit a¢dext. Buyrpennuit 4 2
dorordpdext. Tunbr Gorosnementon. [laBnenue cBeta. [loHATHE O KOPIMYCKYISPHO-BOJHOBOM
MIPUPOJIE CBETA.
Tema 7.2 Conep:xanue yueOHOro Marepuaja
Dusuka Pa3Butue B3MIS0B HA CTPOCHME BEIIECTBA. 3AKOHOMEPHOCTHU B aTOMHBIX CIEKTPaxX BOAOPOAA.
aTroma Anepnas moxenpy aroma. OmbiTel D. Pesepdopna. Mopens atoma Bomopoma mo H.Bopy. 2 1

['unore3a ne CootHomenne HeomnpenenéHnocreir Ieiizenbepra. KBaHTOBBIE

reHepaTopHl.

bpoins.
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Konpr

KOMIIETCHIIMHA,
HammenoBanue Conep:xanue yuefHOro MaTepuaa, JabopaTopHbIe U IPAKTHICCKUE 3aHATH, CAMOCTOATENFHAs padoTa O6BeM YpoBeHb q);prcﬁ%%iifﬂ
pas3ziesioB U TeM 00y 4arOIUXCsI 9acoB ocsoermst | ScTByer
OJICMCHT
TIPOTPaMMBbI
1 2 3 4
Tema 7.3 Conep:xanue yueOHOro Marepuaja
dusuka ®dusnka aromMHoro sigpa. EcTecTBeHHas paauoakTUBHOCTh. 3aKOH PaJMOAKTHUBHOIO pacraja.
aTOMHOI'0 CrocoObl HaOMIONEHUS M PETUCTpalliu 3apshkeHHbIX yacTull. Dddexr BaBunosa-UepeHnkona.
Anpa Crpoenne aroMHOTO sifpa. JledekT macchl, SHEPTHS CBSI3M M yCTOWYMBOCTH ATOMHBIX SIZIEp. 8 1
Snepubie peakuuu. MckyccTBeHHast pajMOAaKTUBHOCTh. JleneHue Tsbxenbix saep. llenHas
saepHas peakuus. Yrpasisemas LenHas peakuud. SAnepHelid  peaktop. Ilomyuenne
palMOaKTUBHBIX HM30TOMOB M HX HIPUMEHEHHE. buonorudeckoe IeUCTBUE pPaguOaKTHBHBIX
U3JIy4eHU. DJIeMEHTapHbIE YaCTHUIIBL.
BCEI'O: 234

JU1s XapaKTepUCTUKU YPOBHS OCBOCHUs y4€OHOIO Marepuasa UCIOJIb3YIOTCS CIEAYIOIUe 0003HaueHUs:
1. — o3HakoMuUTENbHBIN (y3HABAHUE paHEe N3yUYEHHBIX 0OBEKTOB, CBOMCTB);
2. — penpONYKTUBHBIN (BBITOTHEHNE ICATEIIEHOCTH IO 00pa3ily, MHCTPYKIIUU WITH TIO/T PYKOBOICTBOM)

3. - HpOHYKTHBHLIﬁ (HJ'IaHI/IpOBaHI/IC " CaMOCTOATCIIbHOC BBIIIOJIHCHUEC ACATCIBHOCTHU, PCIICHUC HpO6HCMHBIX 33)13.‘-1)
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3. YCJIOBUS PEAJIM3AIIMUA PABOYEM ITPOT' PAMMBI YYEBHOM
JANCHUITIJINHBI

3.1. MarepuaJibHO-TeXHH4YECKOe o0ecreyeHue

Peanuzanust mporpamMmbl  y4eOHOW JTUCHMIUIMHBI TpeOyeT Hanuyus KaOuHeTa
bu3uku 1 1adoparopuu HGU3MKH.
O6opynoBanne kKabUHETA:
—  pabouas 30Ha MPENoIaBaTes;
—  JIEMOHCTPAIIMOHHBIN CTOJ;
—  cHenuajibHbIe TaOOpaTOPHBIE CTOJIBI MO KOJTUYECTBY 00YHArOITUXCS;
—  CTYJIbS;
— ayguTopHAas JIOCKAa C METaJUIMYeCKUM TIOKPBITHEM IS KPEIUICHHUS
JEMOHCTPAIIMOHHOTO 000PYI0BAHMS;
—  CTeJUIax JUJI MOJieNiel U MaKeTOB;
—  mxadbl 715 MOJIETIEH 1 MaKETOB.

[Ipubops! 1 ycTpoiicTBa
—  cHcTeMa dJEKTPOCHA0KEHUs TabopaTOpHBIX CTONOB HampsbkeHueM 220 B;
—  KOMIUIEKT JJ€MOHCTPAIIMOHHOTO 00OPY/I0BaHUS IO ONTHKE, 3JEKTPOAUHAMUKE,
MEXaHUKE U IPYTUM pazjenam (pU3uKu.
—  yueOHbIE HamJIsiAHbIE TOCOOUS:
—  IJIaKaThl ¥ TAONUIIBI 10 U3yYaeMbIM pa3jiesiaM MpoTrpaMMBbl;
—  KOMIUIEKThI Y4€OHBIX HaIJIIAHBIX IOCOOUI 110 TUCHIUILUIMHE.

JleiicTBytO1Iasi HOPMAaTUBHO-TEXHUYECKAsl U TEXHOJIOTUYECKAs TOKyMEHTaLUS:
—  TMpaBWJa TEXHUKH 0€30MacHOCTU U MPOM3BOJICTBEHHOW CAHUTAPHH;
—  KypHaJ [0 TeXHHUKE 0€30MaCHOCTH.

Texuunueckue cpecTBa 00y4eHHUs:
—  [EePCOHAJIbHBIA KOMITBIOTEP C JIUIIEH3UOHHBIM POTrpaMMHBIM 00€CTIEUCHUEM;
—  MYJBTUMEIUWHBIA IPOEKTOP;
—  NOPOEKLMOHHBIN SKPaH.

17



3.2. UudopmannonHoe odecneyeHne peaau3anuu NporpaMmbl

Jlns  peanuzanuy  nporpamMMbl  OMOIMOTEYHBIM (OHJ 00pa3oBaTEILHOMN
OpraHM3ald YKOMIUICKTOBAH TEYAaTHBIMA W (WJIM) DJIEKTPOHHBIMH H3JIaHUSMHU,
PEKOMEHI0BaHHBIMH JIJIsI HCTIOJIB30BaHUsI B 00pa30BaTeIbHOM TIpOIIecCe.

OCHOBHbBIE HCTOYHUKH:

1. JmutpueBa B.®. duznka 15 npodeccuii U crienualbHOCTEH TEXHUUECKOTO
npoduns: yueOHHK Ui CTYACHTOB NpOo(eCCHOHAIBHBIX 00pa30BaTeIbHBIX
opraHu3aluii, ocBanBarmux npodeccuu u cnenuaibuoctu CI10.-M., 2017

2. Hmutpuesa B.®D. ®uzuka 111 npodeccuit U crienuaibHOCTEH TEXHUYECKOTO
npodwrst. COOpHUK 3a1a4: yueO. nmocobue A CTYZICHTOB
npodeccuoHaNbHBIX 00pa30BaTeNbHBIX  OpPraHHU3alfii,  OCBAMBAIOIIUX
npodeccun u cnenuanbHoctu CI10.-M.,2017

3. JmutpueBa B.®. duzuka 15 npodeccuit U crienualbHOCTEH TEXHUUECKOTO
npodunia. KoHTponbHble Marepuaibl: ydebd. Mmocodue sl CTYIACHTOB
npo(eCcCHOHANIBHBIX ~ 00pa30BaTENbHBIX  OpraHU3AlMi, OCBAaHWBAIOIIMX
npodeccun u cneruaabHoct CI10.-M.,2016

4, Hmutpuena B.®D. ®usuka 115 npodeccuit U crienuaibHOCTEH TEXHUYECKOTO
npoduiia. JlaGopaTopHblil MpakTUKyM: y4ed. TMocoOue JUisi CTY/IEHTOB
npo(ecCHOHANIBHBIX ~ 00pa30BaTeNbHBIX  OpraHU3AlMi,  OCBaHWBAIOIIMX
npodeccun u cneruanbHocty CI10.—M.,2017

ONeKTpPOHHbIE U3aHUs (EKTPOHHBIE PECYPCHI)

1.  «Orkpsitas ¢pusuka» http://www.physics.ru/

2. «®Duszmka.ru» http://www.fizika.ru/

3. «BupTryanbHbld METOIUYECKUI KAOMHET YUUTENS] (PU3UKU U aCTPOHOMUI
http://www.gomulina.orc.ru/

4.  Caiit «Dusuka B anumMarusix» http://physics.nad.ru/physics.htm

5. Macrep-knacc «Kusas pusuka» http://www.int-edu.ru/hage.php?id=931

6. [udposas naboparopust «Apxumen» (Jlaboparopubie paboThl 1o Pu3nKe)
http://www.9151394.ru/projects/arhimed/arhim1/cituo/lab_raboty f.htm
7. Bupryaneubie  nmaboparopunt  (MHTEpAaKTHBHBIE  MOJEIM  PA3IUYHBIX

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

I[OHOJ'IHI/ITCJ'H::HBIG HCTOYHUKHN

1. Msxumes I'., byxoBueB b.b., Corctkuit H.H. ®u3uka (0a30BbIil ypOBEHB)
— M. «IIpocBemenne»,2019

2. Teapenmreitn JI.O., uk FO.W. nox pen. Opnosa B.A. ®usuka. 10 kiacc.
VYyeOHuk nans oOmeoOpa3oBaTelbHbIX yupexaeHuit — M.: MHemo3uHa,
2017.

3. I'enpenmreiin JI.O. Jluxk FO.U. mox pen. OpmoBa B.A. ®dusmka. 11 kiacc.
VYyeOHuk nans oOmeoOpa3oBaTelbHbIX yupexaeHuit — M.: MHemo3uHa,
2017.

4. T'enpenmreiin JI.3., Kupuk JI.A., I'enpdprar U.M., Henamer 1.}O. ®usuka.
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http://somit.ru/index_demo.htm

10 xmacc. 3amayHuk ais  oOmeoOpa3oBaTeNbHBIX YUpexKaeHud — M.:

MmuemosuHna, 2017.
5. I'enpenmreiin JI1.3., Kupuk JILA., I'ensdrar .M., Henamer 1.}O. ®usuka.

10 xmacc. 3agauyHuK i1 00IIeoOpa3oBaTeNbHBIX YupexkaeHud — M.:
MmuemosuHa, 2017.

3.3. Hcnonb3oBaHNe aKTUBHBIX U HHTEPAKTHBHBIX ()OpM 00ydeHUst

Pabouas mporpamma npemycMaTpuBaeT HCIONb30BaHUE B 00pa30BaTeIbHOM
IpoIecce AaKTUBHBIX W HWHTEPAKTUBHBIX (OpPM TMPOBENEHUS 3aHATHI: YPOKH-
CEMHUHAphI MPH MOBTOPEHUH U OOOOIICHUH M3y4aeMOro MaTepuaia; MpOBeICHHUE
JEMOHCTPAIIMOHHOTO ~ SKCIIEPUMEHTa TMPH M3JIOKEHWH HOBOTO MarepHana;
UCIIOJIb30BaHUE BHUPTYaJbHBIX JIaOOpaTopwii, B TOM 4YHCJIE MpPH NPOBEACHUU
71a00paATOPHBIX 3AHITHUSX.
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4. KOHTPOJIb U OLIEHKA PE3YJIbTATOB OCBOEHMS YUYEBHO
JUCHUILIAHBI

OreHka KayecTBa OCBOCHHUS y4e€OHOW JUCLMILIMHBI BKJIIOYAET TEKYIIUN
KOHTPOJIb YCIIEBAEMOCTH U IPOMEKYTOUHYIO aTTECTAIIHIO.

Tekymuii KOHTPOJIb yCIIEBAEMOCTH OCYIIECTBISIETCS IMPENoaBaTeiIeM B
npolriecce MPOBEICHNs YUEOHBIX 3aHATHI (TECTUPOBAHUE, YCTHBIA OMPOC, OIIEHKA
BBITOJIHEHHSI CAMOCTOSITENIBHBIX 3a/1aHUi), @ TaK)Ke BBIMOJIHEHUS 00y4alonMMHCS
WHIMBUIYaIbHBIX 3aJJaHHUi B COOTBETCTBUU C (POHIOM OIICHOYHBIX CPEACTB IO
y4eOHOH JUCLMILIAHE.

XAPAKTEPUCTHUKA OCHOBHBIX BUIOB YYEFHOM JEATEJIbHOCTH
CTYAEHTOB

Conep:xanne o0yuyennsi | XapaKTepUCTHKA OCHOBHBIX BH/I0B AeATEJbHOCTH CTYACHTOB
(Ha ypoBHe yueOHBIX JelicTBH)

Beenenue YMeHUsT IOCTAaHOBKM  IL€JIed  JEATEIBHOCTH,  IUIAHUPOBAHUSA
COOCTBEHHOW AESITENbHOCTH Ui JOCTUKEHUSI TOCTABJICHHBIX II€JIEH,
IIPEIBUACHUS BO3MOXKHBIX PE3yIbTaTOB 3TUX IEHCTBUM, OPraHU3aLUU
CaMOKOHTPOJISI U OLIEHKH MOJIY4YEHHBIX PE3YNbTaTOB.

Pa3zButue crnocoOHOCTHM $CHO M TOYHO H3JIaraTb CBOM MBICIH,
JIOTUYECKU OOOCHOBBIBATH CBOIO TOYKY 3pPEHHS, BOCHPUHHUMATh U
aHAJIM3MPOBaTh MHEHMs COOECETHUKOB, MpU3HABas IPaBO JAPYroro
YeJI0BEKa HA HHOE MHEHHE.

[TpousBenenue u3MepeHns GU3NYECKUX BEIIMYMH U OLIEHKA I'PaHHIIbI
IIOTPEIHOCTEN U3MEPEHUN.

IIpencraBneHne rpaHuLbl MOTPEIIHOCTEN U3MEPEHUN TIPU
MIOCTPOEHUH IPaPHKOB.

YMeHue BbICKA3bIBaTh TUIIOTE3bI ISl 00BSICHEHUS HAOMI0IaeMbIX
SIBJICHUM.

YMeHue npeanarate MOAEIN SIBJICHUN.

VYka3zaHue rpaHull IPUMEHUMOCTH (PU3NUYECKUX 3aKOHOB.

N3nokeHre OCHOBHBIX MOJIOXKEHUH COBPEMEHHON HAyYHOW KapTHHBI
Mupa.

[TpuBeneHne NpuMepoB BIUSHUSA OTKPBITUI B (pHU3MKe Ha Mporpecc B
TEXHHUKE U TEXHOJIOTUHU MPOU3BOJICTBA.

Vcnonb3oBanue ViHTepHeTa A1 moucka HHGopMaluuu

MexaHuka [IpencraBineHre MEXaHUYECKOTO JIBMJKEHUS Tela ypaBHEHUSIMU
3aBHCHUMOCTH KOOpJAWHAT U IPOEKLINEN CKOPOCTH OT BPEMEHH.
[IpencraBneHne MEXaHMYECKOTO JBMKEHHMsSI Tena TIpadukaMu
3aBHCHUMOCTH KOOpJAUHAT U IPOEKLNEN CKOPOCTH OT BPEMEHH.
Omnpenenenye KOOPAWHAT MPOMIEHHOTO MyTH, CKOPOCTH M YCKOPEHHS
Tesa 1Mo rpadukaM 3aBHCUMOCTH KOOPJIWHAT M MPOEKIHH CKOPOCTH
OT BpEMEHH.

OnpeneneHne KOOpAMHAT TMPOHAEHHOIO IyTH, CKOPOCTH U
YCKOPEHHUsI Teja 110 ypaBHEHUSIM 3aBUCHMOCTH KOOPAMHAT

Y TIPOEKLINI CKOPOCTH OT BPEMEHH.

[IpoBeneHre  CpaBHUTEIBHOIO  aHalU3a  PaBHOMEPHOIO U
pPaBHOIIEPEMEHHOTO ABU)KEHUH.

VYKkazaHue UCHONB30BaHMsI MOCTYNATe€IbHOIO U BpalaTelIbHOIO
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IBIDKECHUH B TEXHUKE.

[TpuoOperenue omnpiTa pabOThHI B IPYIIIE C BHIMOJIHEHHEM Pa3IMYHBIX
COLIMAIIBHBIX POJICH.

Pa3paboTka BO3MOXKHOW CUCTEMBI IEUCTBUN U KOHCTPYKLIUU

JUISL SKCIIEPUMEHTAIIBHOTO ONPEICICHUS KHHEMaTHYECKUX BEJINYHUH.
[IpencraBienne nHGOpPMAIMK O BUJAX ABMKCHUS B BU/IC TaOIUIIB.
IIpuMeHeHHe 3aKOHA COXpPAHEHMs MMILYJIbCa JUIsl BBIYMCIICHUSA
U3MEHEHUH CKOPOCTEH TeJI IIPU UX B3aUMOACUCTBUSAX.

N3mepenue paboThl CUIl M U3MEHEHUE KMHETHUECKON SHEPruy Tea.
Boruncnenue paboThl CUII U U3MEHEHUSI KUHETUYECKON S3HEPTUHU TeJa.
Brruncnenne NoTeHIMAIBHON SHEPTUU TeJl B TPaBUTALMOHHOM II0JIE.
Onpenenenre MOTEHIMAIBLHON YHEPTUU YIIPYTO 1e(HOPMHUPOBAHHOTO
TeJIa 10 U3BECTHOM ie(hopMalluy U )KECTKOCTH Tella.

[IpuMeHeHHE 3aKOHAa COXPAHEHHS MEXaHMUYECKOM DSHEpPruM IpU
pacueTax pe3yJabTaroOB B3aUMOACHCTBHM TeJl TI'PABUTALMOHHBIMU
CUJIAaMU U CWJIaMU YIIPYTOCTH.

VYKka3zaHue rpaHul IPUMEHUMOCTH 3aKOHOB MEXaHHKHU.

VkazaHnue  y4yeOHbIX JAMCHUMIUIMH, TpPU  M3YYEHUH  KOTOPBIX
VICIIOJIBb3YIOTCSI 3aKOHbBI COXPaHEHMSI.
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OCHOBBI MOJIEKYJISIPHOM
buzuku u
TEPMOIUHAMUKH

BrinonHeHue SKkCepuMeHTOB, CIyXallKuX A1 000CHOBaHUS
MoJIeKy/IsIpHO-KuHeTHnaeckoil reopun (MKT).

Pemenue 3a1au ¢ npuMeHEHNUEM OCHOBHOTO YPaBHEHUS
MOJIEKY/ISIPHO-KUHETUYECKON TEOPUH ra30B.

Omnpenenenre napaMeTpoB BEHIECTBA B ra3000pa3HOM COCTOSHUU Ha
OCHOBAaHUHU ypaBHEHUS COCTOSIHMSI UJI€aIbHOIO Ta3a.

Onpenenenyue napaMeTpoB BEIIECTBa B ra3000pa3HOM COCTOSHUU U
MPOUCXOIAIHX TporieccoB Mo rpadukam 3asucumoctu p (T), V (T),
p (V).

OxcnepumenTaibHoe uccneaopanue 3asucumoctu p (T), V (T), p
(V).

[Ipencrasienue B BuiEe rpa kOB H30XOPHOTO, H300apHOTO

Y U30T€PMHUECKOTO MPOLIECCOB.

Brrunciienne cpeiHel KHHETUYECKOM SHEPIUU TEIJIOBOTO JABUKECHHUS
MOJIEKYJI 110 U3BECTHOI TeMIieparype BellecTBa.

Beicka3biBaHHE THIIOTE3 I O0BSICHEHUS HAOMIONAeMbIX SIBJICHUH.
VYKkazaHue TpaHUll MPUMEHUMOCTH MOJENU «HUACANbHBIM Ta3z» Hu
3akoHOB MKT.

W3mepeHue Kom4yecTBa TEIJIOTHI B IIPOLIECcCax TEMJIONepeIayn.
Pacuer konuyecTBa TEMJIOTHI, HEOOXOAMMOTO JUIsl OCYIIECTBIICHUS
3aJJaHHOTO  Ipolecca ¢ Temonepenadeil. Pacuer u3MeHeHHs
BHYTPEHHEH »SHEpruu Tei, paboThl U MEpPEelaHHOTO KOJIMYEeCTBa
TEIUIOTHI C UCIOJIb30BAHUEM IIEPBOIO 3aKOHA TEPMOJNHAMUKH.
Pacuer pa0oTbl, COBEpIIEHHON Ta30M, MO rpaduKy 3aBHCUMOCTH P
V).

Brruncnenue paboThl ra3a, COBEpIICHHON IPU U3MEHEHUU COCTOSTHUS
1o 3aMkHyTomMy Uukiny. Beraucnenune KIIJ[ nmpu coBepiieHun razom
paboThI B IpoIeccax U3MEHEHUS COCTOSTHUS TI0 3aMKHYTOMY

LUKITY.

OObscHEeHNE TPUHIUIIOB JIEHCTBUS TEIIOBBIX MAIIIKH.
JemoHcTpanust pond (QU3MKU B CO3/IaHUM U COBEPLICHCTBOBAHUU
TEIJIOBBIX JBUTATEIICH.

W3noxxeHne cyTH 3KOJIOTHYECKUX MPoOiIeM, 00yCcIOBIEHHbBIX paboToMi
TEIJIOBBIX JBUTATENICH U MPEAJIOKEHNE ITYTH X PEIICHHUS.

VYka3zaHue rpaHull IPUMEHUMOCTH 3aKOHOB TEPMOJMHAMUKHU.

YMeHune BeCcTM [Majior, BBICAYIIMBATH MHEHUE ONIOHEHTA,
y4acTBOBaTh B JMCKYCCHUHU, OTKPBITO BbIpa)kaTb U OTCTAaUBaTh CBOIO
TOYKY 3PEHUS.

VkazaHnue  y4yeOHbIX JAMCUMIUIMH, TpPU HM3YYEHHUH  KOTOPBIX
UCTIONB3YIOT YueOHBIH MaTepuan «OCHOBBI TEPMOTUHAMKI.
W3mepenue BIaXHOCTH BO3/AyXa.

Pacuet konmmuecTBa TEIIIOTHI, HEOOXOAUMOTO /TSl OCYIIECTBICHHUS
npolecca nepexo/ia BeIIecTBa U3 OIHOTO arperaTHOro COCTOSIHUS B
JpyTo€E.

DKCIepUMEHTAIBHOE HCCIIEI0BAHUE TETIJIOBBIX CBOMCTB BEILIECTBA.
[TpuBeneHue MpUMEpOB KaMJUIAPHBIX SIBICHUN B OBITY, MPUPOJIE,
TEXHHKE.

HccnenoBanne MEXaHUYECKUX CBOMCTB TBEPABIX Tell. [IpuMenenune
¢bu3nyeckux TMOHSATHM M 3aKOHOB B ydyeOHOM Marepuaie
npo¢eCCUOHAIBHOTO XapaKTepa.

Ucnonp3oBanue MHTEepHeTa 1yt orcka nHpopmaruu o pazpaboTkax
Y IPUMEHEHUSX COBPEMEHHBIX TBEPJIbIX U aMOP(HBIX MaTepHaliOB
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DNeKTPOIMHAMUKA

Breruncnenne cuia B3aMMOACWMCTBHMSL TOYEUHBIX  DJICKTPHYECKHUX
3aps0B.

BreruncneHre HanpsHKCHHOCTH  JIEKTPUYECKOrO IOJIA  OAHOIO U
HECKOJIbKMX TOUYEUHBIX IEKTPUUYECKUX 3apPsJI0B.

Breruncnenue NmoTEHIMANa  AJIEKTPUYECKOrO OIS OJHOIO U
HECKOJIbKMX TOYEYHBIX DJJEKTPUYECKUX 3apsnoB. I3mepeHue
Pa3HOCTH ITOTCHIIAAJIOB.

W3mepeHnne  SHEpruum  AIEKTPUYECKOTO  MOJsS  3apsyKEHHOTO
KOHJIEHCATOPA.

Bbruncnenue  3HEPIMM  JNEKTPUYECKOrO IO 3apsSyKEHHOI'O
KOHJIEHCATOPA.

Pa3zpaboTtka IUIaHa U BO3MOKHOU CXEMBI JEUCTBUI
HKCIEPUMEHTAJIBHOTO ONPEIEIICHUs 2JIEKTPOEMKOCTH KOHIECHCATOpa
U IUAJIEKTPUYECKON TPOHUIIAEMOCTH BELIECTBA.

IIpoBencHME  CPaBHUTENBHOIO  aHalIW3a TI'PAaBUTALMOHHOIO U
ANIEKTPOCTATUYECKOTO TOJIEH.

W3mepenne mouiHocTu iekTpudeckoro Toka. Msmepenue OC u
BHYTPEHHET0 COIIPOTUBIICHNS NCTOYHHUKA TOKA.

BrinonHeHue pacdyeTroB CHJIBI TOKA M HANpSDKEHUH Ha ydacTKax
anekTpuyeckux nened. OObsCHEHHE Ha NpUMepe 3JIEKTPUUECKON
uenu ¢ AByMs uctouHukamu toka (9/1C), B KakoM cilydae MCTOYHMK
AIIEKTPUYECKOHN SHEpruM paboTaeT B peKUME I'eHepaTopa, a B KAKOM
— B peXHUMeE [TOTPEOUTENS.

Onpenenenne Temmeparypsl HUTH  HakanuBaHus. I3mepenue
AIIEKTPUUECKOTO 3apsiia JIEKTPOHA.

CHsATHE BOJIBTaMIIEPHOM XapaKTEPUCTUKH IUOJA.

[IpoBeneHre CpaBHUTEIBLHOIO aHAJIM3a MOJYIIPOBOAHUKOBBIX JIHOJIOB
Y TPUOJIOB.

Hcnonb3oBanne HWuTepHera ans moucka wuHpOpMAUUA O
IIEPCIIEKTUBAX Pa3BUTHS IIOJIYTIPOBOJHUKOBON TEXHUKHU.

YcTaHOBKA IPUYNHHO-CIIECTBEHHBIX CBS3EH.

W3MmepeHre MHAYKIMHM MarHMTHOrO 1ois. Beuucnenue cui,
JENCTBYIOIINX HA MPOBOJHUK C TOKOM B MarHUTHOM TOJI€.
Breruncnenne cui, JEHCTBYIOLIMX HA  DIEKTPUYECKUM  3apsaf,
JBUKYILIUICS B MArHUTHOM TIOJI€.

Hccnenosanue SBJICHUN IEKTPOMAarHUTHON UHIYKIINH,
CaMOMHTyKI1H.

Brruncnenue sHepruu MarHuTHOTO MOJIS.

OObsicHEeHne NPUHIUTA IEHCTBUS AIIEKTPOJBUTATEIS.

OObsicHEeHHEe NPUHIMIA JEHCTBUS FeHepaTopa JIEKTPUUECKOro TOKa
U JIEKTPOU3MEpPUTENbHBIX MpubopoB. OOBsICHEHHE NpPUHIUIA
JeiicTBUs Macc-criekTporpada, yeKopuTenel 3apsKeHHbIX YaCTHIL.
OObsicHEeHHE PO MAarHUTHOIO MOJis 3e€MJIM B JKU3HM PACTEHUH,
JKUBOTHBIX, YEJIOBEKA.

[IpuBeneHne NpPUMEPOB TNPAKTUUYECKOTO MPUMEHEHUS H3yYEHHBIX
SBJICHUH, 3aKOHOB, PUOOPOB, YCTPOUCTB.

[IpoBenenue CPaBHHUTEIBHOTO aHaJm3a CBOICTB
AIIEKTPOCTATUYECKOIO, MAarHUTHOTO M BHUXPEBOTO AJIEKTPUUECKHUX
OJIEN.

OObsicHEeHHe Ha TpPHUMEpe MarHUTHBIX SIBIEHUH, modeMmy (Qu3HKy
MO>KHO pacCMaTpUBaTh KaK METAIUCIUIUINHY

SHCKTpOMal" HHUTHBIC

Ha6J'IIO,Z[CHI/IC OCHUJJIOTpaMM IrapMOHHUYCCKUX KOJICOaHUI CHIIBI
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KOJIEOAHUS U BOJIHBI

TOKA B LICTIH.

N3mepenue ANEKTPOEMKOCTHU KOHJeHCaropa. N3mepenne
WHJIYKTUBHOCTb KaTyILKH.

HccnenoBanue ABJICHUS AIIEKTPUUECKOTO pe3oHaHca B
MIOCJIEI0BATEIbHON LIETIH.

[IpoBenenre aHamoruu  MeXAy (DHU3UYECKUMHU  BEIHMYMHAMH,
XapakTEepU3yIOIMMMH  MEXaHUYECKYHD M JJIEKTPOMAarHUTHYIO
KOJIeOATEIbHBIE CHCTEMBI.

Pacuer 3HaueHMil CWIIBI TOKAa W HANpsDKEHUsS Ha AJIEMEHTax Lenu
IIEPEMEHHOTIO TOKA.

Hccnenosanue MPUHLHUIIA JEUCTBUSA TpaHcdopmaropa.
Hccenenosanue NpuHLIKAIA JEHCTBUS T€HEPATOPA IIEPEMEHHOIO TOKA.
UcnonszoBanue MuTepHera ans mnoucka HMHPOpMALUU O
COBPEMEHHBIX CIIOCO0aX Mepeiauu 3JIEKTPOIHEPTHH.
Ocy1ecTBieHUe paguonepenadu u paauonpuema. Mcecenenoanue
CBOWCTB DJIEKTPOMAarHUTHBIX BOJH C TOMOIIBI0 MOOWIBHOTO
TenedoHa.

Pa3BuTHE IEGHHOCTHOTO OTHONICHHUS K M3y9aeMbIM Ha YPOKax (hU3HKHU
00BEKTaM W OCBaWBacMbIM BHJaM JesATelnbHOCTH. OObSICHEHHE
MPUHUHUIIAAIIEHOTO paznuuus IPUPOABI YOPYIUX u
AJIEKTPOMArHUTHBIX  BOJIH.  V3JOXKEHHE CYTH  SKOJOTHMYECKUX
npoOsieM, CBS3aHHBIX C DJJEKTPOMArHUTHBIMHU KOJEOAHUSIMU U
BOJIHAMU.

OObsicHEeHHE pONM D3JIEKTPOMATHUTHBIX BOJH B COBPEMEHHBIX
nccie0BaHusIX BeenmeHHoi.
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OnTtuka

[TpruMeHeHHEe Ha TPAKTHUKE 3aKOHOB OTPAXKEHUS U IIPEITOMIICHHSI
CBETA MPHU PELLIEHUY 3a7ad.

Onpenenenue CHEKTPaJIbHBIX I'paHMIL YYBCTBUTEIBLHOCTH
YeJI0BEYECKOro IJ1a3a.

VYMeHue cTpouTh N300paXkKeHus MPeAMETOB, 1aBaeMble INH3AMH.
Pacuer paccTosiHUSI OT TMH3BI 10 U300paKEHUS IIPEIMETA.

Pacuer onTuyeckol CUIIbI JINH3BIL.

W3mepenue GpoKkycHOTo pacCTOSHUS JTUH3BI.

VcnblTanue Mozene MUKpPOCKOIIa M TeJIeCKOIa.

HabGmonenue siBneHust uHTEp(EpPEHINH IEKTPOMArHUTHBIX BOJIH.
HaGmronenue siBnenus 1ubpakuyy 3IeKTPOMarHUTHBIX BOJIH.
Habmronenue sBieHUs MOJIPU3aLUU 3JIEKTPOMArHUTHBIX BOJIH.
M3mepenue JUIMHBI CBETOBOW BOJIHBI 110 pe3yibTaTaM HaONIoAeHus
sBieHus nHTeppepenu. Habmonenne sBnenus nudpakiuu cBeTa.
HaOnronenue siBieHus noasipu3aluy U JUCIIEPCUU CBETA.

[Touck pasznuuuii W CXOACTBa MEXIYy AU(PPAKIUOHHBIM U
JUCTIEPCUOHHBIM CIIEKTPaMHU.

[TpuBeneHue npuMepoB MOSIBJIIEHUS B IPUPOJIE U UCIIOJIb30BAaHUS B
TEXHUKE SIBICHUH HHTepPepeHINH, TUOPAKIIH, TIOIIPU3AIHA U
JCTIEPCUHU CBETA.

[lepeunciienne METOAOB MO3HAHMUS, KOTOPbIE HCIOJIb30BaHbl IIPU
U3YyYCHUH YKA3aHHBIX SIBICHUI.

DeMEeHTHI KBAHTOBOM
¢uzuku. CrpoeHue
aroma.

Habmronenue dorosnexkrpuueckoro 3¢ dekra. OObsicHEeHUE 3aKOHOB
CroneroBa Ha OCHOBE KBaHTOBBIX MPE/ICTABICHUI.

Pacuer MmakcuMabHON KHHETHYECKOI SHEPTUHU AIIEKTPOHOB IIpU
¢doroanekrprueckom 3 dekre.

Omnpenenenue padOTHI BBIXO/A AIIEKTPOHA MO rpaduKy 3aBUCUMOCTH
MaKCHMaJIbHON KHHETHYECKOH YHEPTUH (POTOIIEKTPOHOB OT YACTOTHI
cBeta. M3amepenue paboThl BBIX0/1a IIEKTPOHA.

[Tepeuncnenue npruOOPOB YCTAHOBKH, B KOTOPBIX MPUMEHSETCS 0€3-
WHEPLUUOHHOCTH (poTor(hdeKTa.

OObsiCHEHHE  KOPITYCKYJSIPHO-BOJIHOBOTO ~ JIyajli3Ma  CBOWCTB
($hOTOHOB.

OObscHEHnE posii KBAHTOBOM ONTHUKH B Pa3BUTHUH COBPEMEHHOM (u-
3UKH.

HabnroneHve nuHeWyaTbIX CIIEKTPOB.

Pacuet 4acTOThI ¥ ATTMHBI BOJIHBI HCITYCKA€MOTO CBETA TIPH TIEPEX0/Ie
aToMa BOAOPO/Ia U3 OTHOTO CTAllMOHAPHOTO COCTOSTHUS B JIPYTOE.
OObsicCHEHNE TPOUCXOKIACHHS TMHEHYATOTO CIIEKTpa aToMa BOJIOPOIa
Y Pa3Inyus IMHEHYAThIX CIIEKTPOB PA3IUYHBIX Ta30B.

Uccnenosanne TMHENYATOrO CIEKTPA.

Hccnenoanue mpuHIMIA PaOOTHI TFOMUHECIIEHTHOM JIaMITbI.
HaGnronenne n o0bsicHeHUE IPUHITUIIA JEHCTBUA Ja3epa.
[TpuBeneHnue MpuMepoOB UCIOIB30BAHUS JIa3epa B COBPEMEHHOM
HayKe U TEXHHKE.

HcnonszoBanue MHTepHeTa ans moWcka HHPOpPMAMH O
MEPCIEKTHBAX MPUMEHEHUS Jla3epa.

PeructpupoBanue siIepHBIX HW3IYyUYEHUH C TIOMOINBIO CYETYHKA
I'efirepa.

Pacuer sHeprum cBsi3u aTOMHBIX SJIEP.

Omnpenenenne 3apsga W MacCOBOTO 4YHCIAa aTOMHOTO  sijIpa,
BO3HUKAIOIIETO B pe3yabTaTe paJioaKTHBHOTO pacraja.

25




Brruncnenue sHepruu, 0cBoOOXKAAIOMIENH s IPU PaO0aKTUBHOM
pacnaze.

OrnpeneneHne NpoayKTOB SACPHON PEAKLIUH.

Brrancnenue sHepruu, 0CBOOOXKTAIOIIEHCS TIPU SICPHBIX PEAKIUsIX.
IToHnMaHne MPEeuMyILECTB U HEAOCTATKOB UCIIOJIb30BAHUSI aTOMHOM

MEOUINHE.
N3noxenue

CIIUHY U T. 11.).

HEHHOCTEH

CyTH
OMOJIOrMYECKUM JIEHCTBUEM PAAMOAKTUBHBIX U3ITyUYEHUH.
[TpoBenenwne kinaccupUKauy MEMEHTAPHBIX YaCTHUIL TI0 UX
buznyecKuM XapakTepucTukam (Macce, 3apsay, BpeMEeHH KU3HU,

SHEPIUU U HOHU3HUPYIOLIUX U3JIY4YCHUH B IPOMBIIUICHHOCTH,

OKOJOTHMYECKHX  MpOOIeM,  CBS3aHHBIX

METOAOM Hay4YHOI'O IIO3HAaHUA

C

ITonnmanue HCHHOCTGI;'I HAy4YHOT'O IIO3HAHUA MHUpa HE BOO6H.I€ JJIA
4CJI0BCUCCTBA B ILCIOM, a OJId KaXIJo0Iro 06y11a10mer0cs1 JIUMYHO,
OBJIAACHUA
JOCTHIKCHUA YCIICXA B 11000M BUIC Hp&KTH‘-IGCKOfI JACATCIIbHOCTHU

JIA

PesyibTarbl ocBoeHM s
AUCHHILIMHBI

@®opMBbI U METOABI KOHTPOJIS U OL[€eHKHU
pe3yJbTaToB 00y4eHust

JInyHOCTHBIE pE3yabTaThl OCBOCHUS
POCCUHCKYIO TPaXXIAHCKYIO HACHTUYHOCTb,
MaTPUOTU3M, YBAKEHUE K CBOEMY HapO#y,
YyBCTBAa OTBETCTBEHHOCTH Iepen Ponunoi,
TOPIOCTH 3a CBOM Kpail, cBO0 Poauny,
MPOILLIOE U HACTOAILIEE
MHOTOHAIMOHaJIbHOTO Hapoaa Poccun,
YBa)XKEHHUE TOCYTaPCTBEHHBIX CHMBOJIOB
(rep0O, nar, rumu);

TPaKIAHCKYIO MMO3UITUIO KaK aKTUBHOTO U
OTBETCTBEHHOT'O 4JIEHA POCCUIICKOTO
00I11eCTBa, 0CO3HAIOIIETO CBOU
KOHCTUTYLIMOHHBIE TIPaBa U 00S3aHHOCTH,
YBaXKAIOIIEro 3aKOH U MIPABOIOPSIOK,
001a/1a101ETO YyBCTBOM COOCTBEHHOTO
JIOCTOMHCTBA, 0CO3HAHHO MTPUHUMAIOIIIETO
TPaAUIIMOHHbIE HALIMOHAIBHBIE U
00111e9eI0BEYeCKUE TYMAHUCTHIYECKUE U
JIEMOKpPaTU4YE€CKUE LIEHHOCTH;

TOTOBHOCTH K CITyKeHU0 OTEeUecTBY, ero
3alINTE;

c(hopMHUPOBAHHOCTh MUPOBO33PEHHUS,
COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKU U OOIIECTBEHHOMN MPAKTHKH,
OCHOBAHHOTO Ha IMAJIOTEe KYJBTYp, a TaKkKe
pazsIUYHBIX (HOPM OOIIECTBEHHOTO CO3HAHUS,
OCO3HAHHE CBOETO MeCTa B MOJUKYJIBTYPHOM
MUpE;

c(hOpMHUPOBAaHHOCTH OCHOB CAMOPA3BUTHS U
CaMOBOCITUTAHHS B COOTBETCTBUH C
00111€UeTIOBEYSCKUMH IICHHOCTSIMU U
ujeagaMu TpaxaaHCKOTo OOIIEeCTBa;

YcTHBIi onpoc, GU3NYECKUN AUKTAHT 110
paszienam.

HabGnronenue 3a HaBbIKaMK paOOThI B MaJIbIX
rpymnmnax.

OneHka 1a00paTOpHBIX 3aHITHH.

3aiuTa TBOPUECKUX U MPOEKTHBIX padoT.
Onenka paboThI CTy[IEHTa Ha CEMUHapax,
y4eOHO-TIPAKTHYECKUX KOH(EPEHIUSX,
OJIMMITNA/IAX.

OneHka BBINOJIHEHNS KOHTPOJIBHBIX padoT,
TECTUPOBAHUE.

JuddepeHInpoBaHHbIN 3a4eT, SK3aMEH.
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Pe3yabTarbl 0cBOeHMSI
AUCHHUILINHBI

@®opMBbI U METOABI KOHTPOJIS U OLlEeHKH
pe3yJbTaToB 00y4eHHsI

TOTOBHOCTB U CIIOCOOHOCTB K
CaMOCTOSITEIIbHON, TBOPYECKON U
OTBETCTBEHHOM JEATENbHOCTH;
TOJIEPAHTHOE CO3HAHUE U NOBEJCHUE B
HOJHUKYJIBTYPHOM MHpPE, FOTOBHOCTb U
CIIOCOOHOCTH BECTU AUAJIOT C IPYTUMHU
JFObMH, JOCTUTaTh B HEM
B3alMOIIOHMMAHHUS, HaXOAUTh OOIINE LENH U
COTPYAHMUYATH JJISl UX TOCTHUKECHUS;
HaBBbIKU COTPYJHUYECTBA CO CBEPCTHUKAMHM,
JI€TbMHU MJIQJILLIETO BO3PACTa, B3POCIBIMU B
00pa3oBarenbHOM, 00LIECTBEHHO MOJIE3HOH,
y4eOHO-UCCIIEN0BaTENbCKOM, TPOEKTHON U
JIPYTUX BUAAX AEATEIbHOCTH;
HPaBCTBEHHOE CO3HAHME U NIOBEACHUE HA
OCHOBE YCBOEHHUS 00111€4€TI0BEUECKUX
IIEHHOCTEM;

TOTOBHOCTH ¥ CIIOCOOHOCTH K 00pa30BaHUIO,
B TOM YHCJIE CaMOOOpa30BaHHUIO, HA
IIPOTSKEHNUU BCEU KU3HU; CO3HATEIIBHOE
OTHOILICHHE K HENPEPHIBHOMY 00pa30BaHUIO
KaK yCJIOBUIO YCIIEITHOM MpodeccruoHanbHOI
U OOILECTBEHHOM esATEeIbHOCTH;
ACTETUYECKOE OTHOIICHHUE K MUPY, BKJIHOUas
3CTETUKY ObITa, HAYYHOTO U TEXHUYECKOTO
TBOPYECTBA, CIIOPTA, OOIIECTBEHHbIX
OTHOIIICHU;

IIPUHATHE U PEAIH3ALUIO LICHHOCTEN
3I0pOBOTO U Oe30macHOro o0pasa *KHU3HH,
NOTPEOHOCTU B GUZNYECKOM
CaMOCOBEpPIICHCTBOBAaHUH, 3aHATHAX
CIIOPTUBHO-03/J0POBUTEIBHOMN
JEATEIBHOCTBIO, HENPUATUE BPEIHBIX
NPUBbIUEK: KypeHHUs], yIOTpeOIeHus
AJIKOT0JIsl, HAPKOTHUKOB;

Oepe’kHOe, OTBETCTBEHHOE U KOMIIETEHTHOE
OTHOIIEHHE K (PU3HUECKOMY U
IICUXOJIOTUYECKOMY 3/J0OPOBBIO, KaK
COOCTBEHHOMY, TaK U JAPYTUX JIIOAEH, yMEHUE
OKa3bIBaTh NIEPBYIO IIOMOILIb;

OCO3HaHHBIN BeIOOp Oynyiel npodeccun u
BO3MO)KHOCTEH pean3aliyi COOCTBEHHBIX
’KU3HEHHBIX IJIAHOB; OTHOLIEHHUE K
npodecCUOHATBHON JAeITEeNbHOCTH KaK
BO3MOYKHOCTH Y4acCTHUs B PELLICHUH JINYHBIX,
00I11eCTBEHHBIX, TOCYJapCTBEHHBIX,
00IIIeHaIIMOHATIEHBIX MTPOOJIEM;
c(OPMHPOBAHHOCTD HKOJIOTUYECKOTO
MBILUICHUS], TOHUMAaHUS BIUSHUS
COLIMAJILHO-DKOHOMHYECKHUX ITPOLIECCOB HA
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Pe3yabTarbl 0cBOeHMSI
AUCHHUILINHBI

@®opMBbI U METOABI KOHTPOJIS U OLlEeHKH
pe3yJbTaToB 00y4eHHsI

COCTOSIHUE NPUPOJHOM U COLIUATBHOM Cpelbl;
IPUOOPETEHHUE OIBITA FKOJIOTO-
HalpaBJICHHOH /1€ TEIbHOCTH;
OTBETCTBEHHOE OTHOLIEHUE K CO3JaHUIO
CEMbH Ha OCHOBE OCO3HAHHOTO MPUHSATHS
LIEHHOCTEN CEMEWHOM KU3HH.

MeTaHpeI{MeTHBIC PE3YIbTaThl OCBOCHUA
MeTaHpeHMeTHHe PE3yIbTaTbl OCBOCHUA
YMCHHUE CaMOCTOATCIIbHO OIPCACIIATh LCIN
JACATCIIBHOCTHU n COCTaBJIATH I1JIaHbI

JCATCIIBHOCTH, CaMOCTOSATCIIbHO
OCYyHICCTBJIATD, KOHTPOJIUPOBATH n
KOPPEKTHUPOBATH JCATCIIBHOCTD,

UCIIOJIb30BaTh BCE BO3MOXHBIE PECYPCHI IS
JNOCTH)KCHUSI  TOCTABICHHBIX  IENeH |
peanuzanuu TUTaHOB NeSITeTTHHOCTH;
BBIOMpaTh  YCICUIHBIE  CTparerud B
Pa3IMYHBIX CUTYaIHX;

YMEHUE  MNPOAYKTHBHO  OOWmIATBCA |
B3aMMOJICHCTBOBATH B MPOIIECCE COBMECTHOU
NeSITEIIbHOCTH, YYUTBIBATH MO3UIUH JPYTHX
YYaCTHHKOB  JIESTENBHOCTH, 3((HEKTUBHO
paspeniath KOH(IUKTHI;

BIaJICHNEC  HaBBIKAMH  I103HABATEJIHbHOM,
y4eOHO-HUCCIICOBATEIIbCKON W MPOCKTHOM
NeSITeIbHOCTH,  HAaBBIKAMH  pa3pelIeHHUs
npo0ieM; CrocoOHOCTh M TOTOBHOCTH K
CaMOCTOSITEIEHOMY MIOUCKY METOJIOB
pelLIeHNs IPaKTHYECKUX 3a]a4, IPUMEHEHHUIO
pa3IMYHBIX METO/IOB TTO3HAHMS,

TOTOBHOCTh U CIOCcOOHOCTh K
CaMOCTOSITEIIBHOU MH(}OPMaIMOHHO-
NIO3HABATENIbHON  JIESITENbHOCTH,  BKJIIOYas
YMEHHE OpPHEHTHPOBAThCSA B  Pa3IMYHBIX
UCTOYHMKAX  HMH(OpManMM,  KPUTHUYECKU
OILICHUBATh 17§ WHTEPIPETUPOBATH
UHPOPMAIUIO, MOJYYaeMyl0 U3 Pa3TUYHBIX
HCTOYHUKOB;

yMeHue UCII0JIb30BaTh cpeacTsa
WHPOPMAITMOHHBIX ¥ KOMMYHHKAIIMOHHBIX
texHonoruii (mamee - WKT) B pemenun
KOTHUTHBHBIX, KOMMYHHUKATHBHBIX "
OpPraHU3allMOHHBIX 3a/ad C COOJIOICHHEM
TpeOoBaHU SPrOHOMHKH, TEXHUKH
0e30IMacHOCTH, TUTHUCHEI,
pecypcocOepexeHuns, MPaBOBBIX M ITHYECKUX
HOPM, HOPM MH(pOPMALIMOHHOM
0€30IaCHOCTH;

YMEHHUE OIpeNesATh Ha3HaueHue U (PpyHKuuu
Pa3IMYHBIX COIMATBHBIX HHCTUTYTOB,;

YcTHBIM onpoc, PU3NYECKUil TUKTAHT 110
paszenam.

Habmonenue 3a HaBbIKaM# paOOThI B MaJIbIX
rpymnmnax.

OreHka 1a00paTOPHBIX 3aHATHH.

3ammTa TBOPYECKUX U MPOCKTHBIX PadOT.
Onenka paboThI CTyI€HTa HA CEeMUHApaXx,
y4eOHO-TIPAKTHYECKUX KOH(EPEHITUX,
ONTUMIIHA/IaX.

OneHka BBINOJIHEHNS KOHTPOJIBHBIX padoT,
TECTUPOBAHUE.

JuddepeHnrpoBaHHBIH 3a4€T, IK3aMEH.
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Pe3yabTarbl 0cBOeHMSI

@®opMBbI U METOABI KOHTPOJIS U OLlEeHKH

JAUCHUILTHHBI pe3y1bTaTOB 00y4YeHHs
YMEHHE CaMOCTOSITE€IbHO OLEHHUBATh MU
IPUHUMATh  PEUIEHMs,  ONPENEIAIoIIne
CTpaTeruio HIOBEJICHMUS, c y4eToM

TpaXXJaHCKHUX U HPABCTBCHHBIX HeHHOCTeﬁ;
BJIQJICHUC SI3BIKOBBIMH CPEJICTBAMHU - YMCHHUE
SACHO, JIOTUYHO U TOYHO HU3JIararb CBOIO TOYKY
3pPEHUs, UCTI0JIb30BATh aJICKBATHBIC A3bIKOBBIC
CPENCTBa;

BJIAJICHUEC  HaBBIKAMHU MI03HABATEIILHON
peduiekcul Kak OCO3HAHHUS COBEPIIAEMBIX
JCUCTBUIA M MBICJIHUTEILHBIX MPOIECCOB, MX
pe3yJIbTaTOB W OCHOBAHWM, T'PaHUI[ CBOETO
3HAHUS ¥ HE3HAHHS, HOBBIX MMO3HABATEIIbHBIX
3a]a4 M CPEICTB UX JOCTHIKCHUSI.

ITpenmeTHBIE PE3YIIBTATl OCBOCHUS
c(OPMHPOBAHHOCTh TIPEICTABICHUI O POJH
U MecTe (U3UKM B COBPEMEHHOH HayyHOU
KapTUHE MHpa; [OHMMaHuE (pU3NUYECKON
CYIIHOCTH HaOiofaeMblx Bo BceneHnHoi
ABJICHUN; MOHMMAaHHUE poOau (U3UKU B
dbopMHpoBaHUH Kpyrosopa u
(YHKIMOHANBHOM TIpPaMOTHOCTH  4e€JOBEKa
JUISl pEILICHUS IPAKTUYECKUX 3a/]ay;

BJIAJICHUE OCHOBOIIOJIAT AIOIUMHU
buznueckumMu MOHSTHIMH,
3aKOHOMEPHOCTSAIMHU, 3aKOHaMU M TEOPUSMU;
YBEPEHHOE I10JIb30BaHUE ¢buznueckoit
TEPMHUHOJIOTHEN U CHMBOJIUKOW;

BJIaJICHUE OCHOBHBIMM METOAAMM HAay4HOI'O
MO3HAHUS, MHCIOJNb3YyeMbIMU B  (u3uKe:

HaOro/IeHue, OIHCAaHUE, U3MEpEHHE,
DKCIIEPUMEHT; YMEHUS o0OpabaTbiBaTh
pe3ynpTaTthl  M3MEpPEeHMH,  OOHapyKuBaTh
3aBUCHUMOCTh MEeXIy (bu3nUecKUMHU
BEIMYNHAMU, OOBSACHATH  TOJyYCHHBIE
pe3yabTaThl U AeNaTh BHIBOJIBI,

c(OpMHPOBAHHOCTh YMEHHUS pemars

bu3nYecKue 3a/1a4u;

c(OPMUPOBAaHHOCTh ~ YMEHHUSA  TMPUMEHSATH
MOJIYYCHHBIC  3HAHUA JUJI1  OOBACHEHHS
YCIIOBUHM MPOTEKaHuUs (PU3HUECKUX SBICHUN B
NpUPOAC U JUIsl TPUHATHS TPAKTHUYECKUX
pPELIEHUI B TOBCEITHEBHOM KU3HU;
c(hopMHUPOBAHHOCTh COOCTBEHHOW TO3UITUH
M0 OTHOIICHUIO K (pusmveckoil uHpopmanuu,
MOJIy4aeMOM M3 pa3HbIX UCTOYHUKOB

YcTHBIi onpoc, GU3NYECKUN AUKTAHT 110
paszienam.

HabGnronenue 3a HaBbIKaMH paOOThI B MaJIbIX
rpyImmax.

OneHka 1a00paTOpHBIX 3aHITHH.

3aiuTa TBOPUECKHUX U MPOEKTHBIX padoT.
Onenka paboThI CTy[IeHTa Ha CEMUHapax,
y4eOHO-TIPAKTHYECKUX KOH(EPEHITUX,
OJIMMITNA/IAX.

OneHka BBINOJIHEHNS KOHTPOJIBHBIX padoT,
TECTUPOBaHUE.

JuddepeHnrpoBaHHBIN 3a4€T, IK3aMEH.
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JIueT aKkTyaJau3anuu
paboueii mporpaMmMbl y4eOHO TMCIUTIIAHBI
OV/.11. DU3UKA

Pabouass mporpamMmma y4eOHOW JUCHMIUIMHBI OOHOBJIECHA B YacTH JIOMOJHCHMI
M3y4aeMbBIX TEM aKTHBHBIMH (POpMaMM MPOBEICHHS 3aHITHH, OPHEHTHPOBAHHBIX
MPEUMYIIICCTBEHHO Ha IIOATOTOBKY K MOCIEIyIOmMEeMYy  Npo(eccHOHATIBHOMY
00pa3oBaHUIO, PA3BUTUIO MHIAMBUIAYAIBHBIX CIOCOOHOCTEH OOYYArOIIUXCS ITyTEM
Oonee  TIyOOKOTO, YeM ATO MpeaycMaTpuBaeTcs 0a30BBIM KypCOM, OCBOCHHEM
OCHOB HayKH, CHUCTEMaTHYECKHUX 3HAHUW M CIIOCOOOB JEWUCTBUM, MNPUCYIIUX
JTAHHOW y4eOHOM TUCIUILIMHE.

N3MeHeHus B pa3zielibl U TEMbI IPOTPaMMBbl HE BHOCHUIIUCH

PaccmoTpeHo Ha 3acegaHuy HUKIOBOW KOMHCCUU
[Tporokom Ne 11 ot 28 uronst 2021r.

[Ipencenarens ®ponosa E.A.
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