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1. TosicHUTeNbHAA 3aMUCKA

Pabouass mporpamma oOmieoOpa3oBarenpbHOM  y4eOHOW  MUCHHMIUIMHBI  «DU3HKa»
obecrieunBaeT TOJYYCHHE CpeAHero oOmero oOpa3oBaHWs B Mpeleinax OCBOCHHS
00pa3oBaTeIbHOW TPOTPAMMBI CPEIHETO MPOPEeCCHOHATBHOTO 00pa3oBaHus Ha 6a3e OCHOBHOTO
oOrmrero oOpazoBaHus 10 yueOHOMY ipeaMeTy «Du3uKay.

Pabowas mporpamma pa3pabotana Ha ocHOBe DenepansbHOTO TOCYIapCTBEHHOTO
00pa30BaTENLHOTO CTAaHAAPTA CPEAHEro Mpo(ecCHOHAIFHOTO 00pa30BaHUA 1O CIEIHATBLHOCTH
09.02.07 «HpopmaliOHHBIE CHUCTEMBI W MPOrPaMMHUPOBAHUE», YTBEP)KICHHOTO IPUKA30M
Muno6puayku Poccun ot 09.12.2016 1. Ne 1547 (pen. ot 01 centsiops 2022 r.); denepanbHOTO
rOCyJapCTBEHHOTO  00pa30BaTEIBHOTO  CTaHAapTa  cpeaHero  oOmero  oOpa3oBaHMs,
YTBEPKIAEHHOTro npukazoM MuHoOpHayku Poccun ot 17 mast 2012 r. Ne 413 (3apeructpupoBan
MunucrepctBoM toctuitin PO 7 wurons 2012 r., perucrparnuonnsiii Ne 24480); Ilpukazom
MunuctepctBa [Ipocsemienus PO «O BHeceHnn usmeHeHui B GeiepanbHbli TOCyIapCTBEHHBII
o0Opa3oBaTeNbHBIM CTaHAAPT CpenHero oOmero oOpa3oBaHUs, YTBEPXKIEHHBIH MPHUKA30M
MunuctepctBa oOpasoBanus U Hayku P® ot 17 mas 2012 1. Ne 413» ot 12 aBrycta 2022 r. Ne
732 (3apeructpupoBad MunuctepctBoM toctuniri P 12 centsaops 2022 1., perucTpaiioHHBINA
No 70034), Metoau4eckux peKOMEHIAIMI 10 peaau3alii CPEeIHEro OOIero oOpa3oBaHUs B
npeienax 0CBOeHHsI 00pa3oBaTeNbHOM MPOTrpaMMbl CPEAHEr0 MPoecCHOHATBHOTO 00pa30BaHus
(muceMo JlemapTrameHTa TOCYIapCTBEHHOW IMOJHMTHKH B cdepe cpeaHero mpodeccruoHaIbHOTO
oOpazoBanusi u mpodeccruoHanbHOro o0ydenuss MuHucTepcTBa mnpocBelieHus Poccuiickoii
®enepanun ot 14 anpens 2021 r. Ne 05-401) ¢ yuerom [IpumepHOit 0CHOBHOM 00pa3oBaTebHON
MporpaMMBI CpelHero oOmiero oopa3oBaHus, 0J00pPEHHON perieHrueM (eaepalbHOro y4eOHO-
METOJIMYECKOTO OOBEIMHEHHs TI0 o0memMy oOpa3oBanuio (mpotokon ot 28 utons 2016 r. Ne
2/16-3); ITpumepHOit mporpaMmbl 001Ic00pa30BATENBHON YUeOHON AUCIUILTHHBI «DU3HKa» ISt
npodeccuoHabHBIX 00pa30BaTENbHBIX OpraHu3anuii, pekoMeHgoBaHHoii PI'AY «DHUPO»
(mpotokon Ne3 ot 21 urons 2015 r.);.

Lenu 06meo6pazoBaTenbHON Y4eOHOM TUCITUTIIMHBI
1.0cBoenune 3HaHUI O (yHIAMEHTANBHBIX (U3MUECKUX 3aKOHAX M MPHUHIIMIAX, JIEKAIIUX B
OCHOBE COBPEMEHHOU (pU3MUecKkol KapTHHBI MUpa; HauOoJee BAXKHBIX OTKPHITUSX B 001acTH
(GU3MKYM, 0Ka3aBIINX OMPEICNAIONINX BIUSHUE HAa PAa3BUTHE TEXHUKH M TEXHOJIOTHU; METOJaX
HAyYHOTO TIO3HAHUS MTPUPOJIBI;
2.0BnajieHNe YMEHUSMU MPOBOIUTH HAOMIOJCHHUS, TUIAHUPOBATh U BBIMOJIHATH SKCIIEPUMEHTHI,
BBIJIBUTATh THIOTE3bl U CTPOUTH MOJIENH, MPUMEHATH IMOJyYE€HHBIE 3HAHUS TO (U3HKe s

0OBsICHEHHS pa3H006p8.3HBIX (I)I/ISI/I‘-IGCKI/IX SIBICHUM M CBOMCTIB BCIHICCTB; IIPAKTHUYCCKU



UCIOJb30BaTh  (PU3MYECKHE 3HAHMSA;, OILEHHUBATh JOCTOBEPHOCTh ECTECTBEHHO-HAYYHOM
uHpOpMaLnu;
3.Pa3BuTHE MO3HABATENbHBIX MHTEPECOB, MHTEIUIEKTYAIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH B
nporecce TpUOOpeTeHUs] 3HAHUKW M YMEHUH 1O (U3MKE C HCIOJIb30BAHUEM DPa3ITUYHBIX
MCTOYHUKOB UH(POPMAIIMU U COBPEMEHHBIX HH()OPMAITHOHHBIX TEXHOJIOTHIA;
4.Bocniuranue yOexJA€HHOCTH B BO3MOYKHOCTU IO3HAHHS 3aKOHOB IPHUPOJIbI, UCHOIb30BAHUS
JNOCTHXEHUM (u3MKu Ha Oylaro pa3BUTHS UEIOBEUYECKOW LUBUIM3ALUH, HEOOXOIUMOCTU
COTPYJHHYECTBA B IPOIIECCE COBMECTHOIO BBIMOJIHEHHUS 3a]ay, YBaXXUTEJIHHOTO OTHOILIEHUS K
MHEHHUIO ONIOHEHTAa MpU OOCYXKJIEHUU MpOoOJIEeM €CTECTBEHHO-HAYYHOTO COJEp KaHMUS;
TOTOBHOCTU K MOPAJIbHO-ITUYECKON OLIEHKM HCIIOIb30BAaHUS HAYYHBIX JIOCTH)KEHUH, YyBCTBa
OTBETCTBEHHOCTH 3a 3alllUTy OKPYKaloIIel Cpeibl;
5.cnonb30BaHne MPUOOPETEHHBIX 3HAHUW W yYMEHMM MJs pelIeHUs NpPaKTHUeCKUX 3adad
MMOBCETHEBHOW JKM3HHU, oOOecreueHuss Oe30TMacHOCTH COOCTBEHHOW J>KHU3HH, PAIlHOHAIBHOTO
MIPUPO/IOIOJIL30BAHUS M OXpaHbl OKPYXKAIOUIEH cpeabl U BO3MOXKHOCTh NMPUMEHEHUs 3HAHUMN
IIpH pelIeHre 3a/1a4, BO3HUKAIOIIKX B MOCIEayo el MpohecCHOHATbHOM e TEIbHOCTH.
KonnuecTBo yuebnpix wacoB 117, B Tom umcie B | cemecTpe JIeKIui, ypokoB 28
npakTudeckuii 3ansatuit 20
CaMOCTOSITENIbHOM paboOThl HE MPETYCMOTPEHO
Bo |l cemectpe nexnuii, ypokos 39
npakTuyeckux 3ansaTuit 30
CaMOCTOSITENIbHOM pabOThI HE MPETyCMOTPEHO
@DOopMBI TEKYIIEr0 KOHTPOJIS: YCTHBIA OTBET CTYyJIEHTa, TECTUPOBAHHUE, MpPAaKTHUECKas
pabora.
@opMBI MPOMEKYTOYHOW aTTECTAllMU: MEPBbI CeMecTp aTTecTalus, BTOPOH CeMecTp

muddepeHITMpOBaHHBIN 3a4eT.

1.1.Pe3ynomamul oceoenus yueoHou OUCUUNIUHDL
OcBoeHue conepxaHus ydeOHOH aucuuiuimHbl «®Dusnka» obecredynBaeT JTOCTHKEHUE
CTYIAEHTAMH CIEAYIOIINX PE3YIbTaTOB.
K auunocmuvim pesynomamam oTHOCATCA:

I'pasicoanckoe 6ocnumanue:
JIT' 1 ChopMupoBaHHOCTh ~ TPAKIAAHCKOM MO3MLMK  OOydarolmierocs Kak akTHMBHOTO U

OTBCTCTBCHHOI'O YJICHA pOCCHfICKOFO O6U.ICCTBa
JII" 2 Oco3Hanne CBOUX KOHCTUTYIITUOHHBIX IIpaB H O6H3aHHOCTCﬁ, YBAXKXCHUC 3aKOHA U

MIPaBONOPSI/IKA



JIT 3 IlpunsiTHE TPAAMIIMOHHBIX HAIMOHAIBHBIX, OOIICYETIOBEYECKUX T'yMaHUCTHYCCKHX U
JEMOKPaTUYECKUX LIECHHOCTEN
JIT' 5 TOTOBHOCTh BECTH COBMECTHYIO JACSTEIBHOCTh B HMHTEPECaX T'PaKJaHCKOTO 0OIecTBa,
Y4acTBOBATh B CaMOYIIPABICHHH B 00I€00pa30BATEIbHON OpPraHU3alMy U JETCKO-FOHOIIECKUX
OpraHu3aIusIX
JIT' 6 ['0TOBHOCTB K TYMaHUTAPHON U BOJOHTEPCKOU AEATEIHHOCTH

Ilampuomuueckoe 6ocnumanue:
JIIT 1 ChopMupoBaHHOCTh POCCUMCKON TPaKTAaHCKOW MACHTUYHOCTH, MATPUOTU3MA, YBAKEHUS
K CBOEMY HapoJy, 4yBCTBAa OTBETCTBEHHOCTH Iepen PonnHOM, roprocTy 3a CBOM Kpai, CBOIO
Ponuny, cBOIi SI3BIK U KyJABTYPY, MPOIIJIOE W HACTOSIIIEE MHOTOHAITMOHAIBHOTO Hapoaa Poccun
JITT 2 [leHHOCTHOE OTHOIIICHUE K TOCYAAPCTBEHHBIM CUMBOJIAM, HCTOPHYECKOMY U TIPHPOTHOMY
HacleAnio, MaMsATHUKAM, TpaauiusM HaponoB Poccum, moctmxenusm Poccum B Hayke,
HCKYCCTBE, CIIOPTE, TEXHOJIOTHSIX U TPY/IE
JITT 3 Uneitnass  yOSXKICHHOCTh, TOTOBHOCTh K CIIykeHHt0o ®  3amure  OTedecTsa,
OTBETCTBEHHOCTbH 3a €T0 CyAh0y

/lyxo6éHo-HpascmeenHnoe 6ocnumanue:.
JIJI 1 Oco3nanne TyXOBHBIX IICHHOCTEH POCCHICKOTO Hapoa
JIJ1 2 ChopMupoBaHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TTOBEACHUS
JIJI 3 CnocoOHOCTh OLIEHWBATh CUTYallMI0 M MPUHUMATh OCO3HAHHBIE PELIECHUSl, OPUECHTUPYACH
Ha MOPaJIbHO-HPaBCTBEHHbIE HOPMBI U IEHHOCTH
JIJI 4 Oco3nanue TUYHOTO BKJIAJa B IOCTPOEHUE YCTOWYUBOTO OYTyIIETo
JIJI 5 OTBeTcCTBEHHOE OTHOLIEHHE K CBOUM DPOAMUTENSM W (MJIU) JPYTMM 4YI€HaM CEMbH,
CO3JJaHUI0O CEMbH Ha OCHOBE OCO3HAHHOIO NPHUHATUS LEHHOCTEM CEMEWHOW JKM3HU B
COOTBETCTBUU C TpAAULUSIMHU HapoaoB Poccun

Icmemuueckoe gocnumanue:
JID 1 Dcretnyeckoe OTHOILIEHUE K MHpPY, BKIIOYAs ICTETUKY ObITa, HAYYHOTO M TEXHUYECKOTO
TBOPUYECTBA, CIIOPTA, TPYAa U OOLIECTBEHHBIX OTHOIICHHA
JI3 4 TOTOBHOCTh K CaMOBBIPQKCHHMIO B Pa3HbIX BHJAAaX HCKYCCTBA, CTPEMIICHHE MPOSIBISTH
KauecTBa TBOPUYECKOW JTMYHOCTHU

QDu3uueckoe gocnumanue:.
JI® 1 ChopMHupOBaHHOCTh 370POBOTO W 0O€30MacHOTO o00pa3a JKHU3HH, OTBETCTBEHHOTO

OTHOIICHUS K CBOEMY 310POBBIO

Tpyooeoe éocnumanue:

JIT 1 T'oTOBHOCTB K TPYyy, OCO3HAHHE LIEHHOCTH MacTepCTBa, TPyA0Ir00ue



JIT 2 T'OTOBHOCTbH K aKTUBHOM JEATEIBHOCTU TEXHOJIOTMUYECKON M COIIMAIbHON HAIPaBIEHHOCTH,
CIOCOOHOCTh MHUIIMMPOBATD, IJIAHUPOBATH M CAMOCTOSATENIBHO BBITIOIHATh TAKYIO IEATEILHOCTD
JIT 3 Untepec k paznmuyabiM chepam mpodeccCHoHAIbHOW AEITeTbHOCTH, YMEHHUE COBEPIIATh
OCO3HAHHBIH BBEIOOD OyaymIeii mpodeccuu 1 peaTn30BbIBaTh COOCTBEHHBIC KU3HEHHBIC TUIAHBI
JIT 4 ToTOBHOCTH M CHOCOOHOCTH K OOPa30BAaHUIO U CaMOOOpPa30BAaHHUIO HA MPOTSHKEHUH BCEi
KUZHU

JKonozuueckoe gocnumanue:
JIDk 1 ChopMHUPOBAHHOCTh HKOJIOTHYECKON KyJIbTYphl, TOHHUMAHUE BJIMUSHUS COIHAIBHO-
SKOHOMMUYECKHX IPOLIECCOB HA COCTOSHUE TPUPOJHOW M COIMAIBHOM Cpellbl, OCO3HAaHUE
IJ100aJIBHOTO XapaKTepa 3KOJOTHYECKUX MpolieM
JIDk 2 [ImanupoBaHWe W OCYIIECTBJICHHE MACATEIBHOCTH B OKpYXKAloIIed cpeiae Ha OCHOBE
3HAHUSA LEJNeN YCTOMYMBOIO Pa3BUTHS YEI0BEUYECTBA
JIDk 3 AKTHBHOE HETIPUATHE JCHCTBHMA, TPHHOCAIINX BPEIl OKpYKAOIIEH cpesie
JIDk 4 Ymenue MPOTHO3UPOBATH HeOIaronpusITHIC 3KOJIOTHYECKHUE TOCIIEACTBUSA
MpEANPUHUMAEMBIX JEUCTBUN, TPENOTBpALIaTh UX
JIDk 5 Pacmmpenune onpiTa AeATEILHOCTH SKOJIOTHYECKON HAMPABIECHHOCTH

Ilennocmu nayunozo 3nanus.
JIa3 1 ChopMHUpOBAaHHOCTE MHPOBO33PEHHS, COOTBETCTBYIOIIETO  COBPEMEHHOMY YPOBHIO
pa3BUTHUS HayKM M OOIIECTBEHHOM MpaKTUKH, OCHOBAHHOIO Ha JHallore KYJbTYp,
CHOCOOCTBYIOLIETO OCO3HAHUIO CBOETO MECTa B MOJUKYIBTYPHOM MUPE
JII{a3 2 CoBepIIeHCTBOBAHUE  SI3BIKOBOM M YHMTATEIIbCKON  KYJIBTYPBI Kak CpeicTBa
B3aMMOJICICTBUSA MEXKY JTHOAbMU U MO3HAHUS MUPA
JIIn#3 3 Oco3HaHue IIEeHHOCTH HAyYHOH JEesITeIbHOCTH, TOTOBHOCTh OCYILIECTBIISTH IPOEKTHYIO U

HCCICA0BATCIbCKYIO ACATCIIBPHOCTD MHAUBHUAYAJIbHO U B I'PYIIIIC

K memanpeomemmnvim pezynemamam otTHOCATCS:
Osnadenue yHugepcaibHoIMU y4eOHbIMU NO3ZHABAM EIbHBIMU OCUCM BUAMU .

baszosvie nocuueckue oeticmeus.

BJIJI 1 CamocTosiTensHO (POpMYIHpOBaTh M aKTyaJlM3UPOBATH IMpPOOJIEMy, paccMaTpUBaTh ee
BCECTOPOHHE

BJIJI 2 YcranaBnuBaTh  CYIIECTBEHHBI MNpPHU3HAK WJIM  OCHOBAaHWE JUId  CpaBHEHUS,
KIaccU(pUKauu U 0000IIeHUS

BJIJL 3 Omnpenensth 1eiau AesTeIbHOCTH, 331aBaTh apaMeTpbl U KPUTEPUH UX JOCTHKEHUS

BJI/1 4 BoIsSBASTH 3aKOHOMEPHOCTH M IPOTUBOPEYUS B pACCMATPUBAEMBIX SIBICHHUX



BJIZ1 5 BHOCUTb KOPpPEKTUBBI B JIEATEIBHOCTb, OLEHUBATh COOTBETCTBUE PE3YJIHTATOB LEISIM,
OLICHUBATh PUCKH IIOCIIEACTBUH JAEATEIBHOCTH
BJI/1 6 Pa3BuBaTh KpeaTuBHOE MBIIINICHHE MTPU PELICHUH KU3HEHHBIX MTPOOIeM

Basosbie ucciedosamenvckue oelicmeus.

BUJI 1 Brianets HaBbIKaMU y4eOHO-HCCIIEAOBATEILCKON U MMPOCKTHOM JEATEILHOCTH, HABBIKAMU
paspernieHus npooiem

BU/I 2 CniocoOHOCTE W TOTOBHOCTH K CAMOCTOSATEIBHOMY TIOMCKY METOJOB PEHICHHUS
MPAaKTUYECKHUX 3a7a4, TPUMEHEHHUIO Pa3JIMYHBIX METOIOB ITO3HAHUS

BU /I 3 OBnangenue BUIaMH JESITEIHHOCTH N0 TIOJTYYEHHIO HOBOTO 3HAHUS, €r0 MHTEPIPETAIIH,
peoOpa3oBaHUI0 M MPUMEHEHHWIO B Pa3jIMYHbIX Y4YEOHBIX CUTyallMsiX, B TOM YHCJIE MpU
CO3JaHUU YYEOHBIX U COLIMAIIBHBIX MPOEKTOB

BUJ] 4 ®opMupoBaHre Hay4yHOro THWIIAa MBIIUICHUS, BJaJieHUE HAyYHONM TEPMUHOJIOTHUEH,
KJIFOUEBBIMH TIOHATHSIMH W METOJaMH CTaBUTh W (POPMyIMpoBaTh COOCTBEHHBIC 3aa4yd B
00pa30BaTeNIbHON JIeATEIbHOCTH U dKU3HEHHBIX CUTYalHsIX

BUJI 5 BeisBiiATh NPUYUHHO-CIICJICTBEHHBIC CBS3M M aKTyaJU3UpOBATh 3aJady, BBIJIBUTaTh
TUIIOTE3y €€ pELIEHHs, HaXOAUTh apPryMEHThl /I JI0Ka3aTEeNbCTBA CBOUX YTBEPKICHUM,
3a/1aBaTh NapaMeTPbl U KPUTEPUH PELICHUS

BUJI 6 Ananu3upoBaTh TOJYYCHHBIE B XOJE pPCEIICHUS 3aJadd PEe3yJbTaThl, KPUTHUYECKU
OLICHUBATH UX JI0CTOBEPHOCTb, IPOTHO3UPOBATH N3MEHEHHUE B HOBBIX YCIOBHUAX

BUJI 7 JlaBaTh OIleHKY HOBBIM CHTYaIUsIM, OIIEHUBATH MPUOOPETEHHBIHN OIBIT

Pa3pabarbiBaTh MmiaH pelieHus npoOieMbl ¢ YYeTOM aHajih3a HWMEIOLIUXCS MaTepualbHBIX U
HEMAaTepHUaJIbHBIX PECYPCOB

BUJI 8 OcymiecTBIATh II€JICHANPABICHHBIA TTOUCK MEPeHOCa CPEJCTB U CIIOCOOOB JIEHCTBHS B
podecCHoHANBHYIO Cpeay

BUJI 9 YMers mepeHOCUTh 3HAaHUS B [IO3HABATENbHYI0O U  MPAKTHYECKYI0  00JIacTu
KU3HEAESATEIIbHOCTU

BUJI 10 YMmeTh UHTErpUpOBaTh 3HAHUSA U3 PA3HbIX IPEIMETHBIX oOsacTeit

BUJ] 11 BeiaBurats HOBbIE Hji€e, MpeJiaraTb OPUTHHAIBHBIE TIOIXOAbI U PEIICHUS

BUJI 12 CraButh mpoOiieMsl 1 3a/1a4d, JOMYCKAIOUIUE allbTePHATUBHBIE PEIICHUS

Paboma ¢ undopmavuen:

PcU 1 Bnanerp HaBbIKaMH MOJIydeHHMs HMH(OpManuu M3 HMCTOYHMKOB pa3HbBIX THUIIOB,
CaMOCTOSITEJIbHO OCYILECTBIISATh TIOUCK, aHAJIN3, CUCTEMATH3AIMI0 U UHTETPaLU0 HHPOpPMaLUU
Pa3IUYHBIX BUJOB U GOPM MPEICTABICHUS

Pcl 2 Co3ngaBath TEKCThl B pa3iMyHBIX (popMaTax c ydeToM Ha3zHaueHUs HHQopManuu u

LIEJIEBOM ayTUTOPHH, BBIOMpasi ONTUMAJIbHYIO (OPMY MPEACTaBICHUS U BU3yaIU3alluN



PcH 3 OnenuBath AOCTOBEPHOCTD, JISTHTUMHOCTh MH(OPMAINH, €€ COOTBETCTBHE MPABOBBIM U
MOPAJIBHO-3TUYECKUM HOpMaM
PcU 4 Vcnionb30BaTh cpencTBa MH(POPMALMOHHBIX W KOMMYHUKAIIMOHHBIX TEXHOJIOTHH B
pElIEHUH KOTHUTUBHBIX, KOMMYHUKAaTUBHBIX M OpPraHM3allMOHHBIX 33Ja4 C COOJIOJEHHEM
TpeOOBaHUN PTOHOMHKH, TEXHUKH 0€301TaCHOCTH, THTHEHBI, PECypcOCOepPEeKEHHsI, TPABOBBIX U
ATUYECKUX HOPM, HOPM HH(POPMALIMOHHON OE€3011aCHOCTH
PcU 5 Bnanerp HaBbIKaMH pacro3HaBaHUS W 3alIUThl  WHGpOpManuu, HHOOPMAIMOHHON
0€30MaCHOCTH JTMYHOCTH

Ognadenue ynugepcanbHblMu KOMMYHUKAMUGHBIMU OCIICINGUAMU

Oowenue
O 1 OcymiecTBisITh KOMMYHHKAIIUH BO BCEX cepax KU3HU
O 2 Pacrio3HaBaTh HeBepOaIbHBIC CPEJICTBA OOIICHHS, IOHUMATh 3HAYCHHE COIMATBHBIX 3HAKOB,
pacrno3HaBaTh NPEANOCHUTKH KOH(MIUKTHBIX CUTYallui U CMSATYaTh KOHQIIUKTBI
O 3 Brageth pa3auvHBIME CIIOCOOAMU OOIICHUSIMU U B3aUMOICHCTBHS
O 4 ApryMeHTHUpPOBaHHO BECTH JUAJIOT, YMETh CMSTr4aTh KOH(DIUKTHBIE CUTYAllUU
O 5 Pa3BepHyTO U JJOTMYHO U3J1araTh CBOIO TOUKY 3pEHHS C UCIOJIb30BAaHUEM S3BIKOBBIX CPEJICTB

Cosmecmnas 0esmenbHoCcmb

C/I 1 IlornmaTh ¥ UCHIOJIb30BaTh MPEUMYIIIECTBA KOMAH/HON U MHIANBUIYaTbHON PaOOTHI
C/l 2 Beibupath TeMaTHKy W METOJIbI COBMECTHBIX JEUCTBUH C Y4eTOM OOIIUX WHTEPECOB U
BO3MOXHOCTEH Ka)/I0TO YJeHa KOJUIEKTUBA
CJ 3 [IpyHuMath 1eIM COBMECTHOW JAEATEIbHOCTH, OPraHu30BbIBaTh M KOOPIUHHPOBATH
JNEUCTBUS MO €€ JOCTM)KCHMIO: COCTaBIATh IJIaH ACUCTBHUM, paclpelenisiTh pOoJId C Y4eTOM
MHEHUI Y4aCTHUKOB, 00CYKJaTh Pe3y/IbTaThl COBMECTHOM paboThI
CJ 4 OuenuBath KaueCcTBO CBOETO BKJIAJa U KaXJI0TO YYaCTHHKA KOMaH/bI B OOl pe3ynbTar
0 pa3pabOTaHHBIM KPUTEPUIM
CJ 5 llpennarate HOBBIE MPOEKTHI, OLEHUBATh HAEU C IMO3UIUU HOBU3HBI, OPUTHMHAIBHOCTH,
MPAKTUYECKON 3HAYMMOCTHU
C/Jl 6 KoopauHupoBaTh ¥ BBINOJHATH padOTy B YCIOBHSIX peajbHOTO, BUPTYAJIBHOTO U
KOMOWHUPOBAHHOTO B3aUMOICHCTBUS
CH 7 OcyiecTBisITh MO3UTHUBHOE CTPATETHMYECKOE TOBEACHHE B PA3NIHUYHBIX CHUTYaIUAX,
MIPOSIBIIATH TBOPUYECTBO U BOOOpaKeHUE, OBITh MHUITUATHBHBIM

Osnadenue yHuseepcaibHolMu PecyiamueHblMU OClCMEUAMU

Camoopeanuzayus




CO 1 CamoCTOATENIBHO OCYIIECTBIIATh IIO3HABATENbHYIO JESTEIBHOCTb, BBIABIATH NPOOJIEMBI,
CTaBUTh W (OPMYIUPOBATH COOCTBEHHBIE 3a7adyd B O0Opa30BaTEIbHOW JCSITENBLHOCTH U
KU3HEHHBIX CUTYaIUsIX

CO 2 CaMOCTOSITEIPHO COCTABIIATH IUIAH PELICHUS MPOOIEMBI C YIETOM UMEIOIINXCS PECYPCOB,
COOCTBEHHBIX BO3MOYKHOCTEH M MPEANIOYTCHUI

CO 3 JlaBath OLIEHKY HOBBIM CHUTYAIHsIM

CO 4 Pacmupsth paMKu y4eOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MPEATIOYTEHHIN

CO 5 Jlenatb 0co3HaHHBIN BBIOOP, apryMEHTHPOBATh €10, OpaTh OTBETCTBEHHOCTH 3 PELICHHUE
CO 6 OnenuBath MPUOOPETEHHBIN OTIBIT

CO 7 Cnoco6cTBOBaTh (POPMHUPOBAHUIO U MPOSBICHUIO IIUPOKOM IPYIULIMU B pa3HBIX 00J1acTAX
3HAHWUN, TOCTOSHHO MOBBILIATH CBOM 00pa30BaTeNIbHBIN U KyJIbTYPHBII YPOBEHb

Camoxonmpoib

CK 1 JlaBaTh OLIEHKY HOBBIM CHUTYyallMsIM, BHOCUTh KOPPEKTHUBBI B JIE€ATEIbHOCThH, OIICHUBAThH
COOTBETCTBHUE PE3YJIBTATOB LEIIM

CK 2 Bragets HaBBIKaMH MO3HABATEIBHOW peIeKCHN KaK OCO3HAHUS COBEPIIAEMBIX JICHCTBHIMA
U MBICIUTEIIBHBIX IIPOLECCOB, UX PE3YJIbTaTOB U OCHOBAHHUN

CK 3 Hcnonp3oBaTh IpUeMBbl pe(aeKcuy Ui OLEHKH CUTYyalluH, BBIOOPa BEPHOTO PELLICHHUS

CK 4 YmMeTh OlIeHUBATh PUCKU U CBOEBPEMEHHO MPUHUMATh PEIICHHUS 110 UX CHIYKCHHUIO

IMOUUOHANLHBLU UHMENIEKIN, NPEONONALAIOWULL CChOPMUPOBAHHOCHb

OU 1 Camoco3HaHMsI, HCKIIOYAIOIMIETO CHOCOOHOCTh TIOHUMATh CBOE  SMOIIMOHAJIBHOE
COCTOSIHWE, BHUJCTh HAIIPAaBICHHE pPAa3BUTUS COOCTBEHHOW AMOIMOHAIBLHOW cdepbl, OBITh
YBEpPEHHBIM B ceOe

OU 2 CamoperyaupoBaHus, BKJTIOYAIOIIETO CaMOKOHTPOJIb, yMEHHE PUHUMATD
OTBETCTBEHHOCTh 3a CBO€ IIOBEJICHUE, CIIOCOOHOCTh aalTUPOBAaThCS K SMOIMOHAIBHBIM
W3MEHEHUSIM U TPOSIBIISITH THOKOCTh, OBITh OTKPBITHIM HOBOMY

OU 3 BHyTpeHHel MOTHBAllMM, BKIIOYAIOUICH CTpEeMJIEHHE K JOCTHMIKCHHIO IENU U YCIEeXYy,
ONTUMU3M, HUHUIIMATUBHOCTh, YMEHUE JICHCTBOBATH, UCXO/S U3 CBOMX BO3MOKHOCTEH

OU 4 DOmnatun, BKIIOYAIOMIEH CHOCOOHOCTh MOHMMATh AMOLIMOHAIBHOE COCTOSHHE IPYTHUX,
YYUTBIBaTh €ro0 TMpPH OCYHIECTBICHUH KOMMYHHKAIIUH, CIIOCOOHOCTh K COYYBCTBUIO U
CoTepeKMBaAHUIO

DU 5 CoumanbHBIX HaBBIKOB, BKIIOYAIOIIUX CIIOCOOHOCTH BBICTPAMBATH OTHOIICHUS C JPYTUMU
JOJIbMU, 3200 TUTHCS, IPOSIBIIATH HHTEPEC U pa3peliaTb KOHOIUKTHI

Hpunamue cebs u Opyaux aooeu

Ic1 HpI/IHI/IMaTL ce6;1, IHNOHHUMas CBOM HECAOCTATKHN U JOCTOMHCTBA



[1C 2 [lpyuauMaTh MOTHBBI W apryMEHTBHl JAPYIHX JIIOJCH TpU aHalu3e pe3yiabTaToB
NEATEIbHOCTH
[1C 3 [Ipu3HaBath CBOE MPaBO U MPABO JIPYTUX JIIOJICH HA OIINOKH

[1C 4 Pa3BuBaTh CHOCOOHOCTH MOHUMATh MHUP C TTO3ULIUH JPYrOro YeI0oBEKa

K npeomemmnwvim pezynomamam otHocarcs:

1) ChpopMUpPOBAHHOCTh TMPEICTABICHUI O POJH U MeCTe (PU3MKU U aCTPOHOMHHU B COBPEMECHHOM
Hay4YHOU KapTHHE MHUpPa, O CUCTEMOOOpasyrolel poiau (UMK B pa3BUTHU €CTECTBEHHBIX HAYK,
TEXHUKH U COBPEMEHHBIX TEXHOJIOTUH, O BKJIaJIe POCCUIICKUX U 3apy0eKHBIX YUEHBIX-(PU3UKOB B
pa3BUTUM HAYKH, MOHUMaHUWE (PU3NYECKOW CYIIHOCTU HaOJIOaeMBbIX SBJICHUNH MHKPOMHpA,
MakpomMHpa W Merammpa, MOHHMaHUE POJM ACTPOHOMHHM B TPAKTUYECKOHN JAeATeIbHOCTU
YyeloBeKa M JajbHEHIlIeM Hay4YHO-TEXHHYECKOM pa3BUTHH, posin (PU3MKU B (OPMUPOBAHUU
Kpyro3opa u GyHKIIMOHAIbHONU I'PaMOTHOCTH YEJIOBEKA JIJIsl pEelIeHUs TPAaKTUYECKUX 3a/1a4;

2) c(hOopMHUPOBAHHOCTh YMEHHUI PacHO3HOBATh (U3UUECKUE SBJICHHUS (MPOLECCHI)) U OOBICHATH
UX Ha OCHOBE U3YYEHHBIX 3aKOHOB: PAaBHOMEpPHOE M PAaBHOYCKOPEHHOE MpPSIMOJIMHEIHOE
JBUKEHHE, CBOOOHOE Ta/IeHUE Tell, ABMKEHHE TI0 OKPY)KHOCTH, MHEPLUS, B3aUMOJICHCTBUE Tell,
KoJiebaTeIbHOE JBMKEHWE, PpE30HaHC, BOJIHOBOE JBWXKEHHE, nuddy3us, OpoyHOBCKOE
JBUKEHHE, CTPOCHHE KUAKOCTEH W TBEpAbIX TeJ, U3MEHEeHHE oObeMma Tella MpH HarpeBaHUU
(oxyaxkieHnn), TEeIJIOBOE paBHOBECUE, HCTIapeHHe, KOHACHCAlUs, TIaBlIeHUE, KpUCTAIITN3allus,
KHUIIEHHE, BJIAXKHOCTh BO3/yXa, CBS3b CPEIHEHl KMHETUYECKOW PHEPrHM TEIUIOBOTO IBMXKCHUS
MOJIEKYJl ¢ aOCOJIFOTHOI TemrepaTypoi, MOBBIIICHUE JABJCHHs ra3a MpH €ro HarpeBaHUHU B
3aKpBITOM COCYZIE, CBSI3b MEX]y MapaMeTpaMu COCTOSHUS raza B M30Ipoleccax, AEeKTpU3alus
TeJ, B3aMMOJICUCTBUE 3aps0B, HArPeBaHUE MPOBOJHUKA C TOKOM, B3aUMOJEHCTBHE MarHuTOB,
AIIEKTPOMArHUTHAasE MHAYKIUS, JEWCTBHE MAarHUTHOTO IIOJISI Ha TPOBOJHUK C TOKOM U
IBUOKYIIMICS — 3apsl, OJCKTPOMarHUTHbIE  KoOJeOaHMsT U BOJIHBL,  MPSMOJUHEIHOE
pacmpocTpaHeHHWE CBeTa, OTpaKeHHe, MpeloMieHHe, uHTepdepeHius, Tudpakaus u
MOJISIpU3allisl CBETa, IucHepcust cBeTa; (oTodnekTpudeckuil 3¢ (dekT, CBEeTOBOE IaBJICHHE,
BO3HHMKHOBEHHE JIMHEHYaToOro CIEeKTpa aToMa BOJOPOJa, €CTeCTBEHHAs W HCKYCCTBEHHAs
PaaOAKTUBHOCTB;

3) BiajgeHHWE  OCHOBOIOJATAIONIUMHU  (DU3WYECKMMHU  TMOHATHSAMH W BCIHYHHAMH,
XapaKTepU3YIOMMUMH (U3NYECKUE TPOIECCHl (CBA3aHHBIMU C  MEXaHHYECKHM JBIKCHUEM,
B3aUMO/JICHCTBUEM TeJI, MEXaHUYECKHMMH KOJeOaHUsSIMU M BOJHAMHU, aTOMHO-MOJEKYISIPHBIM
CTPOCHHMEM BEILECTBA, TEIJIOBBIMU MPOIECCAMH; JJIEKTPUUYECKUM M MATHUTHBIM MOJSIMH,
ANIEKTPUYECKHUM TOKOM, DJIEKTPOMArHUTHBIMH KOJICOAHUSIMH U BOJHAMH, ONTHYECKUMU

SBJICHUAMMU, KBaHTOBBIMH SAIBJICHUSMM, CTPOCHUCM aToMa n ATOMHOTI'O sapa,
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PaZAMOaKTUBHOCTBIO);BJaICHUE  OCHOBOIOJIATAIONIMMH  ACTPOHOMHYECKMMM  MOHSTHSIMH,
MIO3BOJIAIOIIMMM  XapaKTEPU30BaTh IPOLECCHl, IPOUCXOAAINME HaA 3Be3/1aX, B 3BE3IHBIX
cucTeMaX, B MEXTaJaKTUYeCKOW Ccpeae; JABMKEHHE HEOSCHBIX TeJ, SBOJIIOLUIO 3BE31 U
Bcemennoii;

4) BrajicHHe 3aKOHOMEPHOCTSIMHU, 3aKOHAMHU U TEOPHUSMH (3aKOH BceMUpHOTO TsiroteHus, I, 11 u
III 3axonb1 HprOTOHA, 3aKOH COXpaHEHHSI MEXaHUYECKON SHEPrUuH, 3aKOH COXPAaHEHHS UMITYJIbCA,
NPUHIMIT CYNEPHNO3ULMN CHJI, TPUHUMUI PABHONPABHOCTH WHEPLUUAIBHBIX CHUCTEM OTCUETA;
MOJIEKYJIIPHO-KMHETUYECKYIO TEOPUIO CTPOEHHUS BELIECTBA, I'a30BbIE 3aKOHBI, NEPBBIM 3aKOH
TEPMOJIMHAMUKH; 3aKOH COXpAaHEHUs 3JEKTPUUECKOro 3apsijia, 3akoH Kymnona, 3akoH Oma amns
yJacTKa Ienu, 3akoH Oma JJis TOJIHOW 3JIeKTpUYecKou 1enu, 3akoH Jlxoyns - JleHia, 3akoH
JJIEKTPOMarHUTHOM MHIAYKIUHM, 3aKOH COXPAaHEHWS DJHEPrUH, 3aKOH MPSAMOJUHEHHOTO
pacpoCTpaHEHHsI CBETa, 3aKOH OTPAXKEHHsI CBETa, 3aKOH IIPEJIOMIICHHS CBETa; 3aKOH
COXpaHEHUs SHEPTHH, 3aKOH COXPaHEHUS UMITYJIbCA, 3AaKOH COXPAHEHUS IEKTPUYECKOTO 3apsia,
3aKOH COXpPaHEHMs MacCOBOTO 4YHCHa, TNOCTynaaThl bopa, 3aKOH paJMOaKTHUBHOTO pacmajaa);
YBEPEHHOE UCIOJIb30BaHUE 3aKOHOB M 3aKOHOMEPHOCTEN NpU aHaiau3e GU3NYECKUX SBJICHUN U
MIPOLIECCOB;

5) yMeHHE yYUTHIBATh IPAHUIBl IPUMEHEHHS M3YYCHHBIX (QH3MUSCKUX MOJeJel:MaTepruaibHasl
TOYKa, MHEPLUHAJIbHAs CUCTEMA OTCUETA, HICATIbHBIN I'a3; MOJEIN CTPOECHUS Ta30B, KUIKOCTEN U
TBEPJBIX TEJI, TOUCUHBIA SJIEKTPUUYECKUN 3apsl, SACpHAas MOJENIb aTOMa, HYKJIOHHAas MOJEIb
aTOMHOTO $i/ipa MpU peleHuN PU3NIECKUX 3a/a4;

6) BiIajZeHWE OCHOBHBIMH METOJAMH HAYYHOIO TIO3HAHMS, MCIOJIb3YeMbIMU B (H3HKE:
MIPOBOJUTH MPSMbIE M KOCBEHHbIE M3MEPEeHHs] (PU3UUECKHX BEIHMYMH, BbIOMpas ONTHMAabHbBIN
croco® u3MEpeHHs] U HCIOJb3ysl W3BECTHBbIE METOJbl OLIEHKH MOTPEIIHOCTed H3MepeHuH,
MPOBOJUTH HCCJIENOBAHUE 3aBUCUMOCTEH (DU3MUECKUX BEIMYMH C HCIHOJIH30BAHUEM IMPSMBIX
U3MepeHul, OOBICHITH MOJIYYCHHBIE PE3ylbTaThl, UCHONb3yd (PU3NUYECKHE TEOPHH, 3aKOHBI U
MOHATHS, W JeJaTh BBIBOJABI; COOMIOAATh MpaBuiia O€30MacHOro TpyAa MpH IMPOBEACHUU
UCCIIeIOBAaHUI B paMKax y4eOHOTO SKCIIEpUMEHTa U yueOHO-HCCIeA0BaTENbCKON AeITeTbHOCTH
C HUCIOJIb30BaHUEM LHU(POBBIX H3MEPHUTENHHBIX YCTPOUCTB HIA00PATOPHOTO 000PYAOBAHMS,
cOpPMUPOBAHHOCTh TPEJACTABICHUNA O METOJaX TMOMYyYeHHUs] HAyYHBIX aCTPOHOMHUYECKUX
3HAHUM;

7) chopMHPOBAHHOCTh yYMEHHsS peIlaTh pAcueTHBIC 3aJaddl C SABHO 3aJaHHOW (u3nveckoit
MOJENBI0, UCMONb3ys (U3NYECKUE 3aKOHBI M MPHUHIIMIIBI; HA OCHOBE aHaIM3a YCIOBUS 3aJa4l
BBIOMpATh (PU3UYECKYIO MOJIENb, BBIACTATH (PM3MYECKUE BEIMUYUHBI U (POPMYIIBI, HEOOXOAUMBIE
JUISl €€ pELICHMS, NPOBOJUTH PACUYETbl M OLEHHMBATH PEAJBbHOCTH ITOJIYYEHHOIO 3HAYEHUS

(bH3H“ICCKOﬁ BCJIIMYHHBEI, peuaTtb Ka4CCTBCHHEIC 3aaa4u, BBICTpanBas JJOTHYCCKH
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HEMPOTUBOPEUYHBYIO LIENIOYKY PACCYXKACHUH C OMOPON HAa M3y4eHHBIC 3aKOHbI, 3aKOHOMEPHOCTH
1 (pU3UIECKUE SIBICHHUS,

8) chopMuUpOBaHHOCTH YMEHHS MPHUMEHSITH IOJYYCHHbIC 3HAHUS Ui OOBSICHEHHS YCIOBUM
NpOTeKaHusT (PU3MUECKUX SIBICHUNA B TPHPOJEC M ISl MPUHSATHA MPAKTUYECKUX PEHICHUH B
MOBCETHEBHON JKM3HM il oOecreyeHHs O€30MacHOCTH TpH OOpalieHud C  OBITOBBIMHU
npubopaMu U TEXHHUYECKUMH YCTPOWCTBAMH, COXPAaHEHHS 3/I0POBbS M COONIOJICHHS HOPM
HKOJIOTUYECKOTO TOBEJCHUS B OKPYXKAIOIIEH cpejie; MOHUMaHue He0OXOAMMOCTH MPUMEHEHHS
TOCTIKEHUH (PU3UKH 1 TEXHOJIOTUH JITsl pAIlHOHAIBHOTO TIPHUPOIOTIONH30BAHUS;

9) chopMHPOBAHHOCTh COOCTBEHHOW MO3UIIMU MO OTHOIICHUIO K (QHU3MYECKOW HH(OpMALUH,
MOJTly49aeMOil M3 pPa3HbIX HCTOYHHWKOB, YMEHHWH HCIIOJL30BaTh HHU(POBBIE TEXHOJOTUU IS
MIOWCKA, CTPYKTYPUPOBAHUS, HHTEPIPETAIMU U TIPEACTABICHUS YUeOHOH U HAYYIHO -TIOMYIISIPHOM
nHGOpMAIINY; Pa3BUTHE YMEHUH KPUTHIECKOTO aHAIN3A MOJTydaeMOoil HH(OpMAaIIHH;

10) oBnazieHue yMEHUSAMH PabOTaTh B TPYIIIE C BBHITIOJHEHHEM PAa3JIUUHBIX COIIMATBHBIX POJICH,
TUTAHUPOBATh pabOTy TPYIIBI, PAIMOHAIBHO PACIPEACISTh NESITeIbHOCTh B HECTaHIAPTHBIX
CUTyallUsiX, aJeKBATHO OIICHWBATh BKJIAM KAXKJIOTO W3 YYAaCTHUKOB TPYIIBI B pEHICHUE
paccMaTpuBaeMoi IpoOIeMsl;

Hns n3ydenust npeamera «®Pusnka» Ha yriIyOJIEeHHOM YpOBHE TpeOOBaHUS K INPEIMETHBIM
pe3yabTaTaM JOIOJIHUTEIBHO OTPaXKakoT:

V1) chopMupoBaHHOCTH MOHUMAHHS POJU (U3UKA B DKOHOMHUYECKOH, TEXHOJIOTHYECKOM,
COLMAIIBHOM M 3THYECKOW cdepax [AesATEIbHOCTH 4YeJIOBEKa; poJM M MecTa (U3UKU B
COBPEMEHHOM Hay4yHON KapTUHE MHpA; POJM aCTPOHOMHMM B IPAKTUYECKOH JAEATEIbHOCTH
YeJioBeKa U JajbHENIIeM HayYHO-TEXHUYECKOM Pa3BUTUH;

V¥2) chopMHUpPOBAaHHOCTh CUCTEMBI 3HAHUN O (PU3MUECKUX 3aKOHOMEPHOCTSX, 3aKOHAX, TEOPUSIX,
JEUCTBYIOLIMX HA YPOBHSAX MUKPOMHPA, MAKPOMHUpPA U MEraMupa, peJCTaBIeHUN O BceoOeM
XapakTepe (HU3UYECKUX 3aKOHOB; MPEJCTABICHUM O CTPYKType HOCTpPOEHHUs (PU3UUECKOM
TEOpUHU, 4YTO IIO3BOJIUT OCO3HAaThb pOJb (PyHIAMEHTAJIbHBIX 3aKOHOB M IPUHLMUIOB B
COBPEMEHHBIX MPEACTABJICHUSAX O MpPUPOJE, IOHATh TIPAHULBl HPUMEHUMOCTH TEOPHH,
BO3MO’KHOCTH UX IIPUMEHEHUS JUIs ONMCAHMsI €CTECTBEHHOHAYYHBIX SIBJCHUN U NIPOLECCOB;

V¥3) chopMupoBaHHOCTh YMEHUS pa3inyaTh YCIOBUS MPUMEHUMOCTH MoJienell (PU3NYecKux Tel
U TpoleccoB (sBJIEHUIl): HHepuUManbHas CcHCTeMa OTCYeTa, MaTepuajbHas TOYKa,
PaBHOYCKOPEHHOE JIBXKEHHME, CBOOOJHOE TMajJeHue, abCONIOTHO ymopyras Jaedopmarus,
aOCOJIIOTHO YNpyroe M aOCOJIIOTHO HEYNPYroe CTOJKHOBEHHs, MOJeNIel rasza, >KUIKOCTH U
TBEPJAOro (KpUCTAJIMYECKOr0) TeNa, WIeaJbHOrO Tasza, TOYEUYHbIH 3aps], OJHOPOJHOE
ANIEKTPUYECKOE  I0JIe, OJHOPOJHOE MAarHUTHOE T0Je, TapMOHMYECKHe KojeOaHus,

MaTeMaTUYeCKUI MasiTHHK, UacaATbLHBIN HPY)KI/IHHLII‘/’I MasiITHUK, TapMOHUYCCKHUEC BOJIHBI,
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UJCaNbHBIN KOJICOATeNbHBIM KOHTYp, TOHKas JMH3a; MOJENEH aToMa, aTOMHOTO sapa |
KBaHTOBOM MOJICIIM CBETA;

VY4) chopMupoBaHHOCTH YyMEHHUSI OOBACHATH OCOOCHHOCTH MPOTEKaHUA (U3NUYECKUX SBICHUM:
MEXaHUYECKOE JIBM)KCHHME, TEIJIOBOE JBH)KCHHE YACTHUI[ BEIIECTBA, TEILNIOBOE PAaBHOBECHE,
OpoyHOBCKOE JBIKeHHE, nuddy3us, HCIapeHue, KUICHHEe W KOHJICHCAIMS, IUIABJICHUE U
KPUCTAJUIM3aLHsl, HAIIPABJICHHOCTh TEIUIONEPEAAYH, dJIEKTPU3ALUHU TEJ, SKBUIOTCHIMAIBHOCTH
IIOBEPXHOCTH 3APSHKEHHOTO IPOBOJHUKA, 3JIEKTPOMAarHUTHOW WHAYKIMH, CaMOMHAYKIIHH,
3aBUCHMOCTH CONPOTUBIICHHS IIOJIYIPOBOAHUKOB «pP-» W «II-THUIOB» OT TEMIIEpaTyphl,
pe3oHaHca, UHTepPEepeHIIUN BOJITH, AU(PpaKLUH, AUCIIEPCUH, ITOJTHOTO BHYTPEHHETO OTPaKEHUS,
dboTorddext, Puznyeckre MPUHIUIIBI CIEKTPAIBHOTO aHalu3a U paboTHI Jlazepa, «anbda-» u
«beTa-» pacnajpl saep, raMMa-u3ydeHue sijiep;

V¥5) chopMHpOBaHHOCTH YMEHHIN TMPUMEHSITH 3aKOHBI KJIACCUYECKONW MEXaHUKU, MOJIEKYISIPHON
(GU3HMKN U TEPMOJMHAMUKHU, SJIEKTPOIUHAMUKH, KBAHTOBOM (PU3MKHU 1715 aHaIu3a U OOBSICHEHUS
SBJICHUH MHKpPOMHpa, MakpoMupa W Meramupa, pas3jiiuaTh YCJIOBUS (TpaHMIbI, OOJACTH)
MPUMEHUMOCTH (U3NYECKUX 3aKOHOB, MOHMMATh BCEOOIIMH XapakTep (yHAaMEHTaIbHBIX
3aKOHOB (3aKOH COXpaHEHUS MEXaHMYECKON SHEpruu, 3aKOH COXpPAHEHMs] UMIYJIbCa, 3aKOH
BCEMHUPHOIO TATOTEHUs, MEPBbIA 3aKOH TEPMOJIMHAMHUKH, 3aKOH COXPAHEHMS SJIEKTPUUYECKOIO
3apsifia, 3aKOH COXpPaHEHHs] PHEPIHMHM) M OrPaHUYEHHOCTh HCMOJIb30BAaHUS YAaCTHBIX 3aKOHOB;
aHAJIM3UPOBaTh (PU3MUECKHE TPOIECChl, HCHOJb3ys OCHOBHBIE IIOJIOKEHUS, 3aKOHBI H
3aKOHOMEPHOCTH:  OTHOCHUTEIBHOCTh MEXaHWYECKOTO JBIKEHHUS, (GOpMYIbl KHHEMATHKU
PaBHOYCKOPEHHOT'O JIBMKEHUS, MpeoOpa3oBaHus [ anues I1s CKOPOCTU U MEpeMelIeHHs, TpU
3aKoHa HpI0TOHA, NpUHLIMI OTHOCUTENIBHOCTHU ['anuiesi, 3aKOH BCEMUPHOTO TSATOTEHUs, 3aKOHbI
COXpaHEHHUs UMIYJIbCAa U MEXaHWYECKOW DSHEPruu, CBsI3b pabOThl CHJIBI C HM3MEHEHHEM
MEXaHUYECKON SHEPIUH, YCIOBUS PAaBHOBECHUS TBEPJOTO TEJA; CBA3b JaBJICHUS HUJI€AIbHOIO ra3a
CO CpelHEN KMHETMYECKOW SHEprueu TEIUIOBOIO JIBMXKEHHUS U KOHLEHTPALMEH €ro MOJIEKY,
CBSI3b TEMIIEPATyphl BEUIECTBA CO CPEIHEW KUHETUUECKOM SHEPrUei ero 4acTull, CBS3b JaBICHUS
UJICAbHOTO Ta3a ¢ KOHIIEHTpalMeil MOJIEKYJ M €ro TeMIlepaTypoil, ypaBHeHHEe MeHneneeBa-
Kinaneiipona, mnepBblii 3akOH TEPMOJMHAMUKH, 3aKOH COXPAHEHUs DSHEPruu B TEILIOBBIX
IpoLeccax; 3aKOH COXPAaHEHHUs JJIEKTPUYECKOTO 3apsiaa, 3akoH KyinoHa, MOTEeHIMaIbHOCTH
IEKTPOCTATUYECKOTO IOJISI, MPUHLIMI CYNEPIIO3UIINM IJIEKTPUUYECKUX ToJIeH, 3akoHa KyioHa;
3akoHbl OMa JJI y4acTKa Lenu U AJI 3aMKHYTON 2JIEKTpUUYECKOH Lieny, 3akoH /Dxoyns-Jlenna,
3aKOH DJIEKTPOMAarHUTHOM MHAYKUMHM, MpaBwio JIeHna, nocTynaTsl CIENUAIbHOW TEOpUU
OTHOCHUTEJIbHOCTH DWHINTeHHa, ypaBHeHHEe DiHIITeWHA Uid (GoTod(PdeKTa, mepBelii U BTOPOH
noctynatrel bopa, mpuHiun HeompeneneHHocTH ['eii3eHOepra, 3akoH COXpaHEHHs 3apsja,

MacCCOBOT'O 4YHCJia U SHCPIUU B AACPHBIX PCAKIHAX, 3dKOH PaJMOAKTUBHOI'O pacIiajia,
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Y6) chopMupoBaHHOCTH YMEHHI MPUMEHSTh OCHOBOIIOJIATAIONINE ACTPOHOMUYECKHE TTOHSATHS,
TEOPUU W 3aKOHBI JUIA aHANU3a W OOBSICHEHUS (PU3MYECKHX MPOILIECCOB MPOUCXOIAIIMX Ha
3B€3/1aX, B 3BE3[HBIX CHCTEMax, B MEKTAIAKTHUECKOU cpene; ABMKEHUS HEOECHBIX Tell,
SBOJIIOIHMH 3Be3]T M BcelleHHo;

Y7) chopMHPOBAHHOCTh YMEHHM HCCIIEIOBATh M aHAIM3MPOBATH Pa3HOOOpa3HbIC (pHU3MUecKue
SIBJICHUST Y CBOWCTBA OOBEKTOB, MPOBOJUTH CAMOCTOSITEIBHBIC HCCICAOBAHUS B pPEaTbHBIX U
ab0PATOPHBIX YCIOBUSAX, YUTATh W AHAIM3HPOBATH XAPAKTEPUCTUKH MPUOOPOB U YCTPOUCTB,
OOBSACHATH IPUHLUIIBI UX PaOOTHI;

V8) chopmMupoBaHHOCTH MPEACTABICHUN O METOJAX IMOJTYyYEHHUs HAYYHBIX ACTPOHOMHUYECKHX
3HAHWH; BIaJIcHNEe YMEHUSIMH CAMOCTOSTENFHO (POPMYIMPOBATH LENb MCCIeIOBaHUs (IIPOEKTA),
BBIJIBUTATh THITOTE3bI HA OCHOBE 3HAHMS OCHOBOIOJIATAOIINX (PHU3UYECKUX 3aKOHOMEPHOCTEH U
3aKOHOB, IPOBEPATh WX OJKCICPUMEHTAIBHBIMU CPEJICTBAMH;, IUTAHUPOBATH W TIPOBOJHTH
(¢u3HYecKrne SKCICPUMEHTBI, ONHUCHIBATh W AHATU3UPOBATH IOJYYCHHYIO IMPH BBITIOJTHCHUH
AKCTIEPUMEHTa HHPOPMAIIUIO, ONIPEICISATH TOCTOBEPHOCTH MOJIYYEHHOTO Pe3yabTara;

VY9) chopmMupoBaHHOCTH YMEHHs pelIaTh pacyeTHBIC 3aJaddl C SBHO 3aJaHHONH M HESIBHO
3aIaHHONM (PU3MUEeCKON MOJENbI0: Ha OCHOBAaHHMM aHAlIM3a YCJIOBHUS BbIOMpaTh (QHU3MUYECKUE
MOJIeNU, OTBEUaloIIe TpeOOBaHUIM 3aau, IPUMEHSTh (OPMYJIbl, 3aKOHBI, 3AKOHOMEPHOCTH U
MOCTYNaThl (U3UYECKUX TEOPHM NpU HCIOJIb30BAHUM MAaTEMaTHYECKHX METOJIOB pEelIeHUs
3a/1a4, MPOBOJUTH pacuyeThl HA OCHOBAHWU UMEIOIIMXCS JaHHBIX, aHAM3UPOBATh PE3yJIbTaThl U
KOPPEKTUPOBATh METO/IbI PELICHHS C YU€TOM IOIyYE€HHBIX pe3y/IbTaTOB; peliaTh KaueCTBEHHbIE
3aaun, TpeOyrollre MPUMEHEHUs 3HAHWW U3 Pa3HBIX pa3JieioB HIKOJIBHOTO Kypca (HU3UKH, a
TaK)Ke MHTErpalliy 3HAHUM U3 JPYrux MpeIMETOB €CTeCTBEHHOHAYYHOT'O ILIMKJIA: BBICTPAUBAThH
JIOTUYECKYIO0 LIEMOYKY/ PacCyXJCHUW C OMOpONd Ha M3YyYEHHBbIE 3aKOHbI, 3aKOHOMEpPHOCTU U
(buznueckue BICHUS;

Y10) chopMUpOBaHHOCT, yYMEHUN aHAJIM3UPOBAaTh M OLIEHUBATH IMOCIEACTBUS OBITOBOH U
MIPOU3BOJICTBEHHON JEATEIbHOCTH 4YEJNOBEKa, CBSI3aHHOM C (U3MUECKMMHU TMpoleccaMu, ¢
MO3UIU I AKOJIOTHYECKOM 0€301MacHOCTH; MIpeICTaBICHUIA 0 paroHaIbHOM
MIPUPOIOIOIB30BAHNH, & TAKXKE Pa3yMHOM HCIOJb30BAaHUU JOCTHKEHUI HAYKH U TEXHOJIOTUH
JUTS TAIbHEUIIEro pa3BUTHS YEIOBEYECKOTO O0IIECTBA;

VY11) oBnanenue pa3nuyHbIMU CIIOCOOaAMH pabOThI ¢ HHPOpPMAIHEeH GU3NYECKOTO COAEPIKAHUS C
WCIOJIb30BAHMEM  COBPEMEHHBIX  HMH(POPMAIMOHHBIX  TEXHOJIOTHH, pa3BUTHE  YMEHUI
KPUTHYECKOTO aHAIN3a U OIIEHKHU JIOCTOBEPHOCTHU MOTydaeMoi nH(opMaIuu;

V12) oBmageHue OPraHM3AlMOHHBIMA W TO3HABATENbHBIMH YMEHUSIMH CaMOCTOSTEIHHOTO
MpHOOpeTeHUsT HOBBIX 3HAHWW B TMpolecce BBIMIOJHEHHS TPOEKTHBIX U y4eOHO-

HCCICIOBATCIIbCKUX paGOT, YMCHHUAMU paGOTaTL B TIpynie C BbIIIOJHCHUECM Pa3JIMYHbBIX
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COIMANILHBIX POJICH, MIIAaHUPOBATH PAOOTY TPYIIIEI, PALIMOHAILHO PACIIPEACIATh ACITEILHOCTD B
HECTaHJIAPTHBIX CUTYalUsIX, aJ€KBaTHO OLICHMBATh BKJIAJl KAXKJIOTO M3 YYAaCTHUKOB T'PYIIIHI B
pellIeHrEe paccMaTpUBaEMON TPOOIIEMBI;

Y13) chopMupOoBaHHOCT, MOTHBAIMKM K Oyaymeld MnpodecCHOHATBHON ICSITENBHOCTH TI0

CTMENUANTBHOCTAM (PU3NKO-TEXHUIECKOTO TPOQHIIS.

1.2.Mecmo obweodpazosamenvHoll OUCUUNTUHDL 8 YUEOHOM NIIAHE
ObmeobOpa3zoBatenbHas aucuuibinHa «®du3nka» BXOAUT B 00A3aTEIbHYIO YacTh
O6meoOpazoBarensHoro  mukiaa  ydeobnoro  miana  OIIOII  mo  cmenmaibHOCTH
«HbOpMaIIIOHHBIE CHCTEMBI B TPOTPAaMMHPOBAHKE». Y POBEHb U3YUCHUS — YTITYOJICHHBIN.
YcnenrHoe oBiageHHE pe3yibTaTaMH OCBOEHHS 00IIe00pa30BaTeIbHOW JUCIUILTIHBI
co3zaeT ycaoBus s (popmupoBaHus oOmux u npodeccrnonanbubix komneteHuin ®I'OC CI1IO

10 CICHUAJIBHOCTHU «I/IH(l)OpMaHI/IOHHI)Ie CHCTEMBI U ITPOTrpaMMHUPOBAHUC)).

KO/ U pe3yabTaThl 0CBOEHUs 00111e00pa30BaTe/IbHON YUeOHOIi TMCUMIIJIMHBI

HAaHMEHOBaHHE JIMYHOCTHBIE MeTanpeaIMeTHbIe npeaMeTHbIe
KOMIIETEHIIM COTJIaCHO

®dIrocC CIo no

CNenraIbHOCTH
OK 01. BoiOupats Ju31,3 BJI11-6 1,5,7,8
CHoCOOBI perieH s 3a1a4 JIT1,2 BUJ[1-12 v1,2,3,4,10,13
npoeccuoHaNbHOM J3 CO1-3
JIeITEIbHOCTH, CK1-4

TIPUMEHUTEIIBHO K
Ppa3JIMYHbIM KOHTEKCTaM

OK 02. OcymecTBisth JIH32 BJIJ11-6 2,59
IIOMCK, aHAJIU3 U JIJ13 BUI1-12 V24,511
MHTEPIPETALUIO JT1,2 CO1-6

uHpopmanuu, CK1-4

HEOOXOIUMOM I
BBIIIOJIHEHH 341044

npoeccHoHANBHOMN
JIeATeIIbHOCTH
OK 03. ITnanupoBath u JIT1-4 BJI/11-6 3,4
peanr30BBIBATH JIJ14 BU/1-12 ¥5,8,13
CcOOCTBEHHOE JI'1 CO1-7
npodeCcCHOHANBHOE U JI5 01-5
JUIHOCTHOE Pa3BUTHE CK1-4

BU1-5
OK 04. Paborats B JIIH33 BJI16 10
KOJJIEKTHBE U KOMAHJIE, JIr'1-3,5,6 0O1-5 v9.,4,12
3¢hPeKTUBHO JII1-3 CI1-4,6,7
B3aNMOJEHCTBOBATE C JIS CcO7
KOJIJIETaMH, DUI1-5
PYKOBOJICTBOM,
KJIMEHTAMH
OK 06. IIposBrsiTh JII'1-6 01-5 1
rpaKJIaHCKO- JIII1-3 CJl1-4,6,7 Vi
MIATPHOTHYECKYIO CcO7
TIO3HIINIO, TIC1-4
JIEMOHCTPHUPOBAThH

OCO3HAHHOC NOBCACHUC HA
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OCHOBC TpaaAUIIMOHHBIX

00I1eYeII0BEYEeCKUX
LIEHHOCTEN
OK 07. CopeticTBOBaTh JIDxk1-5 CJ11-4,6,7 8
COXPaHEHHIO JId1 CO7 V6,10
OKpYXarollei cpepl, BA10
pecypcocOepexeHuto,
3¢ (GeKTHBHO IEHCTBOBATH
B UpE3BBIYANHBIX
CUTYaLMSIX.
OK 09. Ucmonp30BaTh JIH33 BJIJ16 6
nH}popManoHHbIE 91,4 CO1-7 Y79
TEXHOJIOTUH B JIJI1-3 BU1-12
npoeccHoHANBEHOM Pcl1-5
NEITEIHLHOCTH CcO7

CK1-4
OK 11. IInanupoBath JIT1-4 BJI11-6 1,8,9
MIPEeAIPUHUMATENIbCKYIO JI14 Ca1-4,6,7 v10,11,13
JIeSITENIbHOCTD B JIH32 BU1-12
npodeccuoHaIbHO chepe CK1-4

01-5

CO1-7
I[IK 1.1. dopmuposarsb JIT1-2 BJI1-5 7,8,9
aITOPUTMBI  pa3pabOTKU BU1-12 ¥3,10,11
HNpOrpaMMHBIX MOJIYNeH B CK1-4
COOTBETCTBUU c PcH1-5
TEXHUYECKUM 33JJaHHEM COl1-5
I[IK 2.1. PaspabatbiBath JID1,4 BJII1-5 2,34
TpeOOoBaHuUs K bU1-12 Y5
MIPOrPaMMHBIM ~ MOZIYJISIM COl1-5
Ha OCHOBE aHanm3a CK1-4
MIPOEKTHOHN U TEXHUYECKOU on3
JOKYMEHTAIIU Ha
NIpeaIMET B3aUMOJEHCTBUS
KOMITOHEHT
I[IK 4.1. OcymectBisirh JID1-4 BJIJI1-5 8,9
WHCTaJUTAINIO, HACTPOUKY PcU1-5 y10,11
u o0CITy>KUBaHHE COl1-5
MIPOrPaMMHOTO on3
obecrieueHust
KOMITBIOTEPHBIX CUCTEM
MK 4.2. OcymectBisirh JIH33 BJI5 6
M3MEpEHUs PcU1-5 v7
SKCIUTYaTaI[HOHHBIX COl1-5
XapaKTEePUCTHK CK1-4
MIPOrPaMMHOTO 213
obecrieueHus

KOMIIBIOTEPHBIX CUCTEM

1.3.Cooepircanue oouseodpazosamenvHoil yueoHou OUCYUNIUHDL

Beenenue

dusuka — (QyHIaMEHTalbHAs Hayka O TMpPHPOJE.

EcrecTBeHHO-HAay4HBI METOJ

MOo3HaHus#A, €ro BO3MOXHOCTU U I'paHUIbI IIPUMCHUMOCTH. SKCHepI/IMCHT U TCOpHA B MPOLIECCE
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MO3HaHUA Ipupoabl. MoaenupoBaHue (HU3NYECKUX SBICHUNA U MpoLeccoB. Poib skcnepumenTa
U TEOpHUHU B IIpolecce No3HaHus npupoxasl. Pusndeckas BenuuyuHa. [lorpemHocty usMepeHuin
¢usnveckux BenuunH. Dusnyeckue 3aKOHBL ['paHUIBI TPUMEHHUMOCTH (DPU3NYECKUX 3aKOHOB.
[TonsiTne o ¢u3mveckoil KapTuHe MHupa. 3HaueHUe ¢Gu3uKu npu ocBoeHun npodeccuii CIIO u

crrermmanbaocrert CIIO.

Mexanuka

KunemaTrnka. Mexannueckoe  apmxkenue.  [lepememenune.  Ilyte.  CkopocTb.
PaBHOMEpHOE NpsMOJIMHENWHOE NBMXKEHHE. YCKopeHue. PaBHOmEpeMEHHOE MpPsSMOJIMHENHOE
newkenue. CBoOogHoe maneHue. [[BwkeHue Tena, OpOIIEHHOTO TMOJ YIJIOM K TOPH3O0HTY.
PaBHOMEpHOE ABIKEHNE IO OKPYKHOCTH.

3akonbl mMexaHuku Hbrorona. [lepBeiii 3akoH Hprotona. Cuma. Macca. Mmmynsc.
Bropoit 3akoH HeroToHa. OCHOBHOM 3aKOH KJIacCHUYECKOM NWHAMHMKHU. Tpernii 3akoH HproToHa.
3akoH BceMHpHOro TAroteHus. ['paBurtanmmonHoe mnone. Cuna Ttspkectu. Bec. CrocoObl
n3MepeHus macchbl Tesl. Cuibl B MEXaHUKE.

3aKoHbI COXpaHEeHHUS] B MeXaHHMKe. 3aKOH COXpPaHEHHMSI UMITyJIbca. PeakTUBHOE
newkeHne. Paborta cunpl. Pabora moTteHmmanbHeIX cui. MomHOcTh. DHeprus. Kunetnueckas
sHeprusd. [loTeHnmanbHas 3Heprus. 3aKOH COXPAaHEHUsT MEXaHM4ecKoW sHepruu. [IpumeHeHue
3aKOHOB COXPAaHEHHUSI.

OcHOBBI MOJIEKYJISAPHOH (PM3UKH U TEPMOTUHAMHUKHU

OcHOBBI  MOJIEKYJISIPHO-KHHeTH4Yeckoil Teopun. MWnaeanbHblii ra3. OCHOBHBIE
MOJIOKEHUST MOJIEKYJSIPHO-KMHETHYECKOW Teopud. Pa3mepbl M macca MOJEKYJ U aTOMOB.
Bbpoynosckoe neuxkenue. duddy3us. Cuiibl U SHEPrusi MEKMOJIEKYISIPHOTO B3aWMOICHCTBUS.
Crpoenue ra3oo0pa3HbIX, XUIKUX U TBepAbIX Tel. CKOpPOCTH [BIKEHHUS MOJIEKYI H UX
HU3MEPEHHUE.

WneansHelil ra3. JlaBienue raza. OCHOBHOE YpaBHEHUE MOJIEKYISIPHO-KUHETUYECKOU
Teopuu razoB. Temmeparypa U ee wu3MepeHue. [a30Bble 3aKOHBI. AOCOJIOTHBIA HYJIb
Temrneparypbl. TepMoanHamMuyeckas IIKajga TeMIEpaTypbl. YPaBHEHUE COCTOSIHUS UACAIBHOIO
ra3a. MossipHas ra3oBast IOCTOSIHHAS.

OcHoBbl TepMognHamMukH. OCHOBHBIE TIOHATHS U OINpeAeieHUs. BHyTpeHHss sHeprus
cucTeMbl. BHyTpeHHsIsI sHeprus ujeanbHoro rasza. PaGora m Teruora kak (Gopmbl nepeaadu
SHEepruu. TermIoeMKOCTb. YJelbHas TEeIJIOEMKOCTb. YpaBHEHUE TeruioBoro OanaHca. IlepBoe
Hayajo TepMOJAUMHAMUKU. AnnabatHelid npouecc. [Ipuniun nevictBus terutoBoit Mammuel. KIT
TEIUIOBOTO JBUrarens. Bropoe Hauano TepMoAuMHAMUKH. TepMoauHamMuueckas IIKajla

TCMIICPATYyp. XoJI01UIbHBIE MAIIUHEIL. TeII0BbIEe ABUTATEIH. OxpaHa npupoabl.
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CpoiicTBa mapoB. lcnapenue u koHjeHcauus. HacbllieHHBIH map U €ro cBOICTBaA.
AOGconoTHAs W OTHOCHTEJbHAs BIIAKHOCTb BO3Ayxa. Touka pocbl. Kumenue. 3aBHCHMOCTH
TEMIEPATYphl KUIIEHUS OT AaBiieHus. [leperpeTsiii nap u €ro UCMoiIb30BaHUE B TEXHUKE.

CaoiicTBa JKUAKOCTeH. XapaKTepUCTHKA YKUJIKOTO COCTOSIHUS BEILIECTBA.
[ToBepXHOCTHBIN CHOH JKUAKOCTH. ODHEPrusi IMOBEPXHOCTHOTO cJOsA. SIBIEHMS Ha TIpaHuULE
AKHUJKOCTHU C TBEPABIM TesioM. KanmsipHble siBiIeHus.

CpoiicTBa TBepAbIX TeJl. XapaKTEpPUCTUKA TBEPJOIO COCTOSHUS BEIECTBA. YNpPYyrue
cBolicTBa TBepAbIXx Tes. 3akoH ['yka. MexaHudeckue CBOMCTBa TBepAbIX Ted. TemoBoe
paciiupeHue TBepAbIX Tel U xKuakocTel. [lnapnenue u kpucranuzanus.

DJIeKTPOAMHAMHUKA

DJleKTpUYeCKoe TMoJie. DICKTPUUECKUE 3apsbl. 3aKOH COXPAaHEHHS 3apsijaa. 3aKoH
Kynona. Onektpuyeckoe mone. HanpsbkeHHOCTh — 3yiekTpuyeckoro  mojsa.  [IpuHomn
cymepro3uiuu  nojied. PabGorta cumnm anekTpocratudeckoro mons. [lotennwman. PasHocTh
MOTEHIIMAJIOB. DKBUIIOTEHIIMAJIbHbIE MNOBEPXHOCTU. CBsI3b MEXKIy HaNpsSHKEHHOCTHIO U
Pa3HOCTBHIO TOTEHIMANIOB JJIEKTPUYECKOro moysd. JIUdJIeKTpUKH B 3JIEKTPUUYECKOM IIOJIE.
[Mongpuzanust nudnekTpukoB. [IpoBOOHUMKM B  3JeKTpudeckoM mnojie. KoHaeHcaTopsl.
CoenuHeHrne KOHJEHCATOPOB B OaTapero. DHEPrus 3apsHKEHHOTO KOHJIEHcATopa. DHEPrus
ANEKTPUYECKOTO IOJISL.

3aKoHbI TNOCTOSIHHOTO TOKA. YCJIOBHS, HEOOXOAUMble JJii BO3HUKHOBEHHUS W
MOJIEpKAHUS AIEKTPUUECKOro Toka. Cuia TOKa M IUIOTHOCTh TOKa. 3akoH Oma aiis ydacTka
uenu Oe3 DJIC. 3aBUCMMOCTb 3IIEKTPUYECKOIO COMPOTUBIEHUS OT Marepuaia, UIMHbI U
IJIOIIAIM TIOMEPEYHOr0 CEYEHHUsI IMPOBOJHUKA. 3aBUCHUMOCTb AJIEKTPUUECKOTO CONMPOTUBIICHUS
MIPOBOJIHUKOB OT TEMIIEpaTypbl. DJIEKTPOJBIKYIIAs CUJIa MCTOYHMKAa TokKa. 3akoH Owma mis
nonHou nenu. CoenrHeHne MPOBOAHUKOB. COEMHEHNE UCTOUYHUKOB JIEKTPUYECKON SHEPTrUu B
Oarapero. 3akoH J[[xoyns—Jlenma. PaGoTa u MOUIHOCTH AIIEKTPUYECKOTO TOKa. TermioBoe
JIENCTBUE TOKA.

DJIeKTpUYecKMiik TOK B moaynpoBoAHuKax. CoOCTBEHHas  MPOBOJIUMOCTD
MOJIYIPOBOAHUKOB. [10omynpoBOJHHUKOBBIE TPUOOPHI.

MaruaunTHoe noJie. BeKTOp MHAYKIIMM MarHUTHOTO MOJIs. /[eficTBME MarHUTHOTO IOJISI Ha
MPSIMOJIMHENHBIA ITPOBOJAHMK C TOKOM. 3akOH Amriepa. B3anmopelicTBue TOKOB. MarHUTHBIN
notok. PabGora mo mnepememieHui0 NPOBOJAHMKA C TOKOM B MarHuTHoOM mose. J[leiictBue
MarHuTHOTO IOJIA Ha ABWXKymmics 3apsa. Cuna Jlopenna. OnpeneneHne ynenbHOTO 3apsja.
YckopuTenu 3apspKEHHBIX 4acTHLL.

DJIEKTPOMarHuTHas HHAYKIHUSA. DJIEKTPOMarHuTHas MHIYKLHS. Buxpesoe

QJICKTPUYCCKOC ITOJIC. CaMOI/IHI[y{(I_II/ISI. 9Hepr sl MarHuTHOI'O ITOJIA.
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Koneb6anus n Bo1HbI

Mexanundeckue koJsedanus. KonebarenbHoe aBmxeHue. [ 'apMoHHMYEcCKHE KOJEOaHUS.
CBoOoaHbIE MexaHW4YecKHe KoseOanus. JIMHelHble MeXaHW4YecKHe KOJIeOaTeNbHBIE CHCTEMBI.
[IpeBpamenue osHEpruum Tpu  KojebarenbHOM  JBWKeHHMH. CBOOOJIHBIE — 3aTyxaromue
MeXaHUYecKue KosiebaHus. BrIHy)XIeHHbIE MEXaHNUECKHUE KOJIeOaHusl.

Ynpyrue BogHbl [lonepedynsle W IPOJOJIBHBIE BOJIHBL. XapakTEPUCTUKUA BOJIHBI.
VYpaBHeHue miockoil Oerymelt BonHbl. MHTepdepenius BoaH. [lonsTe o audpakuum BOJH.
3BYKOBBIE BOJIHBIL. YJIbTPa3BYK U €ro IPUMEHEHHE.

DJIeKTPOMarHuTHble  Kojedanuss. CBOOOJHbBIE  DJIEKTPOMArHUTHBIE  KOJEOAHMUS.
[IpeBpaienue »sHepruv B  KOJeOAaTEJIbHOM KOHTYpe. 3aTyXalollue 3JIeKTPOMarHUTHbIE
kojeOaHus. ['eHeparop He3aTyxalIIUX 3JIEKTPOMATHUTHBIX KojeOaHui. BblHyX/1eHHbIE
anekrpudeckue kojebOanus. [lepemennsiii Tok. ['eHepaTop mepemeHHOro Toka. EMKocTHOE U
WHJYKTUBHOE COTMPOTUBIIEHUS TEPEMEHHOro Toka. 3akoH OMa ais 3JeKTpUYECKOH Lenu
nepeMeHHoro Toka. Pabora ¥ MOIIHOCTH TepeMeHHOTo Toka. ['eHepaTopsl ToKa.
Tpanchopmaropel. Toku Bbicokoi uactoThl. Ilomydenuwe, mnepemaya U pacrpeaereHHe
NIEKTPOIHEPTUH.

DJIeKTPOMATrHUTHBIE BOJIHBI. DJIEKTPOMAarHUTHOE TIOJIe KaK OCOOBIA BHJ MaTEPHH.
OnekTpoMarHuTHeie  BOJIHBL.  BuOpatop I'epmia.  OTKpbITBI  KOJieOATEIBHBIN  KOHTYP.
Nzobperenune paano A. C. [lonoseim. [TorsiTHE 0 paguocssizu. [IpuMeHeHNE AIEeKTPOMarHUTHBIX
BOJIH.

OnrTuka

Ilpupona cBera. CKOpOCTb  pPacCHpPOCTPAHEHUS CBETA. 3aKOHBl OTPAKEHUA H
npenomwiieHus ceera. [lonHoe orpakenue. JIunsel. ['na3 kak ontudeckas cucrema. Onruyeckue
MPUOOPHI.

BoaHoBble cBoiicTBa cBeTa. HTepdepenus cBera. KorepeHTHOCTh CBETOBBIX Jyde.
Wntepdepennst B TOHKUX IieHKaX. Ilonocsl paBHoM Tomuuubl. Koabsma HbroToHa.
Hcnonbs3oBaHue UHTEpPEpeHIINY B HayKe U TexHuKke. JJudpakuus ceeta. Audpakius Ha menu B
napaiesnpHelx J1ydax. Ju¢pakunonnas pemerka. Ilonartue o rosorpaduu. IMonspuzanus
nonepeyHsix BoyH. [lonspuzanus ceera. BoiiHoe mydenpenomienue. [lomapounel. Aucnepcus
cBeta. Bunpl cnextpoB. CriekTpbl ucmyckaHus. CHeKTpbl HOTIONMEHUs. YIIbTpaduoaeToBoe U
uH(pakpacHoe u3nydeHus. PentrenoBckue styun. VX mpupojia v cBoiicTBa.

DJIeMeHTBbI KBAHTOBOMH (QU3UKH
KBanToBas  omrmka. KBantoBas  rumnore3a  Ilmanka. @®oToHbl.  BHemHwui

¢dorosnexTpuueckuit 3pdexr. Buyrpennuit porosppext. Tumnsl GoTo37€MEHTOB.
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®u3znka aroma. PazBuTue B3IIA0B Ha CTPOEHUE BEIIECTBA. 3aKOHOMEPHOCTH B
aTOMHBIX CIIEKTpax Bojopoza. Snepnas monens aroma. OnbiTel O. Pezepdopaa. Moxaens atoma
Bojgopoaa no H. bopy. KBaHToBbIE reHEpATOPHI.

®u3nka aToMHOro saApa. EctecTBeHHas paJuoOaKTUBHOCTb. 3aKOH paJMOaKTHBHOIO
pacraga. CriocoObl HaOMIOACHUS W PETUCTPAIMU 3apsHDKEHHBIX vacTuil. Dddekr Basmiosa-
YepenkoBa. CrpoeHue aToMHOTrO sijpa. JledekT wmacchl, SHEprusi CBA3M M YCTOHYHMBOCTD
aTOMHBIX sizep. SAnepubie peakuuu. IckyccTBeHHAs paiiOaKTUBHOCTb. JlelieHne TsHKEIbIX siaep.
[ennas snepHas peakuusa. Ympasisiemas UenHas peakuus. SAnepssiii peakrtop. Ilomydyenue
pPaIMOAKTUBHBIX HM30TONOB M WX NpUMEHEHHE. buosiormueckoe IeHCTBUE paTMOAKTUBHBIX
M3ITy4yeHui. DIeMeHTapHbIe YaCTHUIIbI.

JBosonus Beenennoi

Crpoenue u passutue Bcesennoil. Hama 3Be3ngnas cucrema — [anmaktuka. [pyrue
ranakThukd. beckoneunocts Beenennoit. [lonsitue o kocmosioruu. Pacmmpsironiasics Beenennast.
Mogpens ropsiueit Beennennoi. CtpoeHue U MpoucxokaeHue ['anakTuk.

JBoaonusa 3Be31. ['unoresa npoucxoxaenus CoaHeuHoil cuctembl. TepMosiiepHbIT
cuntes. [IpoGnema TepmosinepHoil sHepreTuku. DHeprus CoyHIIA M 3BE37. DBOJIIOIMS 3BE3I.

[Tpoucxoxnenue CoTHEYHON CUCTEMBI.
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2. TemaTrHueckoe IJIAaHUPOBaHUE

2.1.Kanenoapno-memamuueckuil nian

Kou-Bo vacon

Ayn.
3aHATUA
% E = BI/I}IBI JACATCIBHOCTH CTYACHTA CDOpMBI TEKYILIErOo KOHTPOJIA
Ne Tema 3ansTHS N g 5 Tun u Buza ypoxa (Ha ypoBHE yueOHBIX JeHCTBHIA)
= g '8
£ £ =
g & 2
= = O
I epeswiii cemecmp
1. Brenenne. ®usnka B TBoCH nmpodeccuu. EcTecTBeHHO- 2 YPOK Ymenus MOCTaHOBKH LieNed | YCTHBIM OTBET CTy/EHTa
Hay‘-leIﬁ METOJ TMO3HaHHUs, €ro BO3MOXHOCTH U OGIHGMGTOJIOHOFquCKOﬁ JACATCIIBHOCTH, TUTAaHUPOBAHUSA
IPAHHIBI TIPAMEHHMOCTH. Polb SKCIICPHMEHTA | HanpasJeHHOCTH (0030pHast | coOCTBEHHOU JIeSATEIBbHOCTU And
TEOpHH B TIPOIECCEe MO3HAHHMS MPUPOALl  OCHOBHEIE TIeKI) AOCTHOKCHWA  IMOCTARICHHRIX — LCJICH,
o IPEABUICHHUS BO3MOXHBIX PE3y/JIbTaTOB
AJIEMEHThl (U3MYECKOW KapTHHBI MHpa.  Biuszue o N
. OTUX JICHCTBUH, OpraHu3aLuu
OTKpBITHH B (DU3HKE HA MPOrpecc B HAyKe ¥ TEXHHUKE CAMOKOHTPOIIS H OICHKH TIONYHCHHBIX
pE3yNbTaTOB.
PasButne crocobHOCTEN SICHO M TOYHO
u3jgaratb  CBOM  MBICIH, JIOTMYECKH
00OCHOBBIBaTb CBOIO TOYKY 3pEHHS,

BOCIIPMHMMATh U aHAJIM3UPOBATh MHEHHS
cobeceTHUKOB, TIpU3HaBast paBo
JIPYroro 4esoBeKa Ha HHOE MHEHHE.
IpousBenenne u3MepeHHs: (PUMUECKHX
BEJINYUH u OLIEHKA TPaHULIBI
MOTPEIIHOCTEH U3MEPEHUH.
IIpencraBnenue rpaHUIBl MOTPEITHOCTEM
U HW3MEpPEHUHl  mpU  TOCTPOCHUH
rpaduKoB.

VMeHHe BBICKa3bIBaTh THIOTE3Bl IS
00BsSICHEHUSI HAOTIOAAEMBIX SBICHUH.
YMeHue npempiararb MOAEIH SABICHUN.
Vka3aHue  TpaHHI]  NPUMEHUMOCTH
3aK0oHOB (u3uKH. V3nokeHHEe OCHOBHBIX
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MOJNOKEHUH  COBPEMEHHOM  HaydHOU
KapTHHBI MUpA.

IIpuBenenne  mpumepos BIIUSIHUS
OTKpHITHH B ¢Qu3nmke Ha mporpecc B
TEXHUKE U TEXHOJIOIMU IIPOU3BOJICTBA.
Hcnons3oBanne MHTEpHETa A IIOUCKA
nHbopManmn

Bunpl nBmwxeHus (paBHOMEPHOE, PaBHOYCKOPEHHOE).
I'padudeckoe onvcaHue ABHKCHHUN

PaBHOMEpHOE JABMKEHUE TIO OKPYKHOCTH.
OTHOCUTENBHOCTh MEXAHUYECKOT'O JIBUKEHMS.
Cucremsbl oTcueTa

YPOK «OTKPBITHS» HOBBIX
3HaHH# (YPOK CMEIAHHOTO
THIIA)

OnpeneneHue KOOPAUHAT IPOHICHHOTO
IYTH, CKOPOCTH ¥ YCKOPSHWS Tella IO
rpagukaM 3aBHCHMOCTH KOOPIHMHAT U
HPOSKIMH  CKOPOCTH  OT  BPEMEHH.
OrnpeneneHne KOOPANUHAT IPOHICHHOTO
IYTH, CKOPOCTH ¥ YCKOPSHWs Tella IO
YpaBHEHHSIM 3aBHCHMOCTH KOOPJIHMHAT U
HPOEKLHH CKOPOCTH OT BPEMEHH.

IlpoBeneHHe CPaBHUTENBHOTO aHAIH3a
PaBHOMEPHOTO ¥  PaBHONEPEMEHHOI'0
IBIDKEHMS. YKa3zaHHE HCIIOIb30BAHMS
HOCTYNATENbHOrO JIBU)KCHHIT B TCXHHKE

yCTHLII71 OTBET CTyACHTa

CpoOonHoe  mameHue  Tena.  JIBWbkeHWe — Teda,
OpOILIEHHOTO IO/ YIJIOM K TOPU30HTY

YPOK «OTKPBITHS» HOBBIX
3HaHHi (YPOK CMEIIAHHOTO
THIIA)

OmnpeneneHne KOOPAWHAT TPOHAEHHOTO
MYTH, CKOPOCTH W YCKOPEHHS Tejia Io
YpaBHEHUSIM 3aBUCUMOCTH KOOPJAWHAT M
MPOEKIUI CKOPOCTH OT BPEMEHH.
Vkazanue HCIIONB30BaHUS
MOCTYMAaTENbHOr0O W BpallaTelbHOro
JIBIDKCHHM B TCXHHKE. [IpoBenenue
CPaBHUTEJIBHOIO aHAIIM3a PAaBHOMEPHOTO
u paBHOIIEPEMEHHOTO JIBUKEHHS.
Vkazanue HCIIOJIb30BAHUS
MOCTYMATENbHOr0O W BPAIaTelbHOro
JIBIDKCHMM B TEXHUKE

npoBepoyHast padoTa

IIpakTuuyeckasa padoraNel.
3amaun KHHEMATUKA

YPOK Pa3BHBAIOLIEIO
KOHTpPOJIst (MHChbMEHHAsS
pabora)

Boinonnenue 3agaHuil  MpaKTHYECKOM
paboTbl

MpakTHYecKoil paboTa

BsaumoneiictBue Tten. IlpuHunun cynepno3uuuy CHIl.
3axoHbI JUHaAMHUKX HploTOHA

YPOK «OTKPBITHSD HOBBIX
3HaHUH (YPOK CMEIIAHHOTO
THIIA)

OnpeneneHne  B3aUMOACHCTBHS  Ted,
NPHHIMIA CyIEepHo3uIMH cuil. M3yuenue
3ak0oHOB HbIOTOHA M MX NpUMEHEHHE

YCTHBIH OTBET CTy/IEHTa

3akoH BCEMHPHOI'O TATOTCHHUA. HesecomocTs. YPOK «OTKPBITHU» HOBBIX I/I3y'-IeHI/Ie 3aKOHa BCEMUPHOI'O yCTHbIﬁ OTBET CTYACHTA
Cuisel B IPUPOAE: YIPYTOCThb, TPEHUE, CUIIA TSHKECTH, 3HAHUHN (ypOK CMEIIaHHOI'O TATOTCHUA, HEBECOMOCTH. M3y‘ICHI/IC CHII
BeC. THIA) B MIpUpOJE. IIpencraBnenune
uHdopMaIMu B BUIC TAOIUIIBI.
3akoH COXpaHECHUA HUMITyJIbCa u PEAKTUBHOE YPOK «OTKPBITHU» HOBBIX HpI/IMeHeHI/Ie 3aKOHa COXpaHCHUA yCTHBII\/'I OTBET CTYACHTA

3HaHUH (YPOK CMEIIAHHOTO

HUMITYJIbCA JJIsI BBIYMCIICHUS M3MEHEHUI
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JBHKCHHC.
3HepFI/IH, 3aKOH COXpaHCHUs MeXaHU4IeCKON OHCPIruu.
Pabota u MOIIHOCTH B MCXaHHKEC

THIIA)

CKOpOCTEH Ten npu ux
B3aMMOICHCTBHSIX. Brrancnenne
KHHETHYECKOMH u THOTEHIUAIEHON

SHEPTrUM Tel B TPAaBUTALlMOHHOM IOJIE.
OrmpezienieHre MOTEHLIUANBHON JHEPIUM
ynpyro eopMHpOBaHHOrO Tena IO
U3BECTHOH JedopManuu M IKECTKOCTH
Tena. IIpuMeHeHue 3aKoHa COXpaHEHHUS
MEXAHWYECKOM SHEPrHMM IIPU pacyerax
pe3ynbTaToB  B3aMMOJEHCTBHH  Teln
TPaBUTAllMOHHBIMU CHJIAMH M CHJIAMHU
YIIPYTOCTH. Vkazanue  rpaHumI]
NPUMEHMMOCTH ~ 3aKOHOB ~ MEXaHMKH.
BeruncieHue paboThl CUIl M MOIIHOCTU

IlpakTnyeckasn padora Ne2. [lpuMeHeHHE BTOPOro
3akoHa HploToHa 1y pemieHMs 3a7ad Ha JBHO)KEHHE
Tena Mo IeCTBUEM HECKOJIBKUX CHII

YPOK pa3BHBAIOLIETO
KOHTPOJIs (MIHCHMEHHAsT
pabora)

Boinonnenue 3amaHuil  mpakTHUECKOH
pabotbl. Pemrenne 3amad ¢ npuMeHeHHEM
3akoHOB  HpbloroHa.  IIpuoOpereHue
ombITa paboTHI B TPYIIIE C BHITOJTHEHUEM
Pa3IUYHBIX COUUAIIBHBIX POJIEH.

HpaKTH4yecKas pabora

Mexanuueckue KoneOaHus. AMIUTUTYIa, MEpPHOL,
yactora Kkonebanuid. CBOOOJHBIE W BBIHY)KACHHBIC
Konebanus. Pe3oHanc. MexaHnyeckue BOJIHBI.
CBoiicTBa MEXaHUYECKUX BOJH. J[JINHA BOJIHBI.
3BYKOBBIC BOJHBI. YJIBTPa3BYK U €T0 HCIIONb30BAaHUE B
TEXHUKE U MEIUIIUHE

YPOK «OTKPBITHS» HOBBIX
3HaHHi (YPOK CMENIAHHOTO
THIIA)

HccnenoBanue  3aBUCHMOCTH — IIepUoOJia
KOJNeOaHNH MaTeMaTHYECKOro MasiTHHKA
OT ero JUIMHBI, MacChl M aMIUIUTYJbI
KoJeOaHuH.

Brruncnenue nepuozaa KoJeOaHuit
MaTeMaTH4eCcKoro MasTHHKA.
Beruncienue nepuona koneGaHud rpysa
Ha TPYKHHE BeipaboTka HaBBIKOB
BOCIIPHHUMATB, aHAJIM3UPOBATD,
nepepabaTbIBaTh u IIPEJICTABIIATh
UHGOPMAIMIO B COOTBETCTBHHM  C
HOCTABJICHHBIMU 3a/ia4amu. [IpuBeneHue
HPUMEPOB aBTOKOJIEOATEIBHBIX
MEXaHMYeCKHX cucreM. IIpoBeneHue
KiIaccuukanuu Konebanuit. M3mepenue
JUTMHBI 3ByKOBOW BonHbI. HaOmionenue n
00bsICHEHHE SIBIICHUI MHTep(epeHInn u
Jubpakuun MEXaHMYECKUX BOJIH.
IIpencraBnenue oOnacteld NpPUMEHEHUS
yIbTpa3Byka W  TEPCHEKTHBBI  €ro
UCIIONIb30BAaHUSI B Pa3JIMYHBIX 00JIACTIX
HayKH, TEXHHKH, B MEJUIINHE.
W3noxenue CyTH 9KOJIOTMYECKHX
npoOsieM, CBSI3aHHBIX C BO3JICHCTBHEM
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3BYKOBBIX BOJIH Ha OpraHMU3M 4YCJIOBCKa

10. | IpakTnuyeckass padoraNe3. YPOK pa3BHBAIOIIETO Boimonnenne 3amaHMi  MPAaKTHYECKOH | MpaKTHYEeCKOH pabora
KonebaTenbHoe u BpalaTenbHOE IBIDKEHUE KOHTPOJIs (IHCHMEHHAA paboret
pabora)
11. IIpakTnyeckas padoraNed. YPOK pa3BUBAIOLIETO BreimonHeHne 3aaHWil  TPAaKTUYECKOW | MpakTHYecKoW padora
Uzmepenne kodQHUIMEHTa TPEHUS CKONBKEHHUS KOHTPOJIS (IHCHMEHHAS pabotsl u ompezeneHue kodddunuenra
pabora) TPEHHS CKOJILKESHUSI
12. IIpakTnyeckas paGoralNed. YPOK pPa3BUBAIOLLETO BrimonHeHne 3agaHWil  TPAaKTUUYECKOH | MpakTHYeCKOW padora
OnpeﬂeHeHHe YCKOpEeHUs CBO6OI[HOFO MajeHust Ipu KOHTPOJIA (HI/ICBMCHH&H pa6OTBI n  OomnpencieHue  yCKOpCHUA
MOMOIIM MaSTHHKA pabora) CBOOOIHOTO TaJICHHS
13. | OcHoBHble ntonoxenuss MKT. TerioBoe ABUKEHUE. 2 YPOK «OTKPBITHSD» HOBBIX Brmmonaenne SKCIIEpUMEHTOB, | YCTHBIH OTBET CTYJACHTA
CBH3I) MEXIY a6COHIOTHOﬁ TeMHepaTypoﬁ u CpeﬂHeﬁ 3HaHUHI (ypOK CMCHIaHHOI'O CIIy’>Kallux 000CHOBaHUEM MKT.
KUHETUYECKON SHEPTUel MOJIEKYJI ra3a THITa) Pemenne  3ajaq ¢ mpUMeHEHHEM
ocHopHoro ypaBHenus MKT rasos.
Boruncnenne cpeaHelt  KMHETHUYECKOM
SHEPruM TEIUIOBOTO JBIDKECHHS MOJIEKYIT
M0 W3BECTHOW TeMIepaType BeIIecTBa.
BrickaspiBanne Tunore3 st 00bSICHEHHS
HaOJII0JaeMBIX SIBICHUI.
14. | OObsicHeHHEe arperaTHbIX COCTOSHMH BellecTBa Ha | 2 YPOK «OTKPBITHSD» HOBBIX OObsiCHEHHE  arperaTHbIX  COCTOSIHMH | YCTHBIM OTBET CTyAEHTa
OCHOBE aTOMHO-MOJIEKYIISPHBIX HpeﬂCTaBHeHHﬁ. 3HAHUU (ypOK CMEIIaHHOI'O BEIICCTBa Ha OCHOBEC aTOMHO-
CaoiictBa mapoB. BnaxxHocTb Bo3ayxa. KumeHwe THITa) MOIICKYTAPHBIX Npe/ICTaBICHAH,
npejcTaBieHde WH(OpPMAalMd B BHIC
TaOJIHIIBI. W3smepenune BJIaYKHOCTH
Bo3ayxa. Pacuer kommuecTBa TEIUIOTHI,
HEOOXOIMMOro Uil OCYIIECTBJICHHS
Ipoliecca nepexoja BeIecTBa U3 OAHOrO
arperaTHOro COCTOSIHUS B IPYyroe.
DKcnepuMeHTalIbHOe HCCIIeI0BaHNe
TEIUIOBBIX CBOMCTB BEIIECTBA.
Ilpumenenne Qu3nMYECKUX TMOHATUH U
3aKOHOB B y4eOHOM  Marepuaie
npoheCCHOHANBLHOTO XapakKTepa.
Hcnonb3oBanue MHTEpHETa AJsl MOWCKA
undopmanmu 0 pa3paboTkax  H
MPUMEHEHUSX COBPEMEHHBIX TBEPABIX U
aMop(bHBIX MaTEepPUaIoB
15. | Mopens  cTpoeHust KUAKOCTH. HachlieHHble © 2 YPOK «OTKPBITHS HOBBIX Pacuer KOJIMUECTBA TEIUIOTHI, | YCTHBIA OTBET CTYyIEHTa
HEHachIUIeHHbIE Napbl. IOBEpXHOCTHOE HATSKEHUE U 3HaHMI (YPOK CMELIAHHOIO | HEOOXOMMMOr0 Ul OCYILECTBIICHHS

CMa4YuBaHUE, KAITMIUIIPHOCTD

THIA)

mporiecca Mepexo/a BEelecTBa U3 0JHOr0
arperaTHOro0  COCTOSIHHS B JIPYyroe.
IIpuBeneHne IpUMEPOB  KaMMJUISIPHBIX
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SIBJIGHUH B OBITY, IPUPOJE, TEXHUKE.

16.

MOZ[CJ'H) CTpPOCHU TBEPABIX TCII. Mexannueckue
CBOMCTBa TBEPABIX TCJI

YPOK «OTKPBITHS» HOBBIX
3HaHH# (YPOK CMEIIAHHOTO
THIIA)

HccnenoBanue MeXaHHYECKUX CBOMCTB
TBEPIOBIX  Tell.  DKCIEPHMEHTAIbHOE
UCCIC0BaHUE  TEIUIOBBIX  CBOWCTB
BemiecTBa. IIpuMeHeHHEe  (U3UIECKUX
HNOHATHA W 3aKOHOB B y4eOHOM
MaTepHale podecCHOHANBHOrO
Xapakxrepa.

Hcnonp30BaHue WHTEPHETA JUIS IMOKMCKA
napopmarmn 0  pa3paboTKax |
NPUMEHECHHUSX COBPEMEHHBIX TBEP/BIX U
amMop(HBIX MaTepHasIoB

yCTHLIﬁ OTBET CTYACHTA

17.

WneansHpiii ra3. M30mporieccsl, WX XapaKTEPUCTHKH,
3Ha4YeHHUE, rpaduyeckoe N300parKkeHue

YPOK «OTKPBITHS» HOBBIX
3HaHHi (YPOK CMEIAHHOTO
THIIA)

OrmpeniesicHre MapaMeTpoB BEIIECTBA B
ra3000pa3HOM COCTOSIHUHM Ha OCHOBaHHH
YpaBHEHHUSI COCTOSIHHSI H/ICaJbHOTO rasa.
OrmpesiesieHie MapaMeTpoB BEIIECTBA B
ra3000pa3HoM COCTOSTHUH "
MPOKCXOIANIMX TIPOLECCOB TI0 TpadrKam
sagucumoct  p(T), V(T), p( V).
DKCIepUMEHTAIbHOS UCCIIeIOBAaHNE
3aBHCUMOCTH p(T), V(T), p( V).
IlpencraBienne B  BHAe rpaduKOB
H30XOPHOTO, n300apHOro,
W30TEPMHUYECKOTO TPOLECCOB. YKa3aHUEe
TpaHuI] NPUMEHUMOCTH MOJIeIN
«uaeansbHbli ra3» u 3akoHoB MKT

yCTHLIﬁ OTBET CTYACHTA

18.

IMpakTuyeckasi padoraNe6.
3agaun MOJEKYIApHOH HU3HKU

YPOK Pa3BHBAIOLIETO
KOHTpOJIS (MMCbMEHHAs
pabora)

BoinonHenue 3agaHuil  MpaKTHYECKOM
paboTbl

MpakTHYecKoil paboTa

19.

BuyTpenHnsisi sHeprust U pabora rasa. VYpaBHeHHE
TETJIOBOro OanaHca

YPOK «OTKPBITHSD HOBBIX
3HaHHH (YPOK CMEIIAHHOTO
THIIA)

W3mepenne konudecTBa  TEIUIOTHI B
nporeccax TeIonepenadyn. YKa3aHue
TPaHHIL TIPUMEHUMOCTHU 3aKOHOB
TEPMOAUHAMHKU. YMEHHE BECTU IHANOr,
BBICIYIINBATh ~ MHEHHE  OIIOHEHTA,
y4acTBOBaTb B JMCKYCCHH, OTKPBITO
BBIpaXaTb U OTCTauBaTh CBOIO TOUKY
3peHus. YKazaHue yqeOHbIX TUCLUILIUH,
OpU  M3YYEHHH KOTOPBIX MHCIONb3YIOT

yueOHBIi MaTepHan «OCHOBBI
TepMOIUHAMUKW». Pacuer kommuecTBa
TEIUIOTHI, HEO0OXOIUMOr0 TSt

YCTHBII OTBET CTYJEHTa
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OCYHICCTBJICHUSA

20. | Ilepssii, BTOpOU 3aK0H TEPMOJMHAMHUKH. 2 YPOK «OTKPBITHS» HOBBIX Pacuer n3MeHeHUsI BHyTpeHHEH SHEPIHM | YCTHBIH OTBET CTYJCHTA
AZ[Ha6aTHBH>i mporiecc. TerioBbIE JIBUTaTEeId U OXpaHa 3HAHUN (ypOK CMCHIaHHOI'O TECJ, paGOTBI " NIEPEIaHHOI0 KOJIMYECTBA
OKPYXKAIOIIEH CPesIBL. THIIA) TEIUIOTEI C HCIOJIB30BAaHUEM IIEPBOTO
3aKOHa TepMOJMHaMUKH. Pacder paboTsl,
COBEpIIEHHOM ra3oM, 10 rpaduky
3aBHCUMOCTH p(  V).Boruncnenue
paboTBl  ra3a, COBEpUIEHHOW  IpH
W3MEHEHNH COCTOSIHUS TI0 3aMKHYTOMY
LUKITY. Boruncnenne  KIIZI  npu
COBEpILEHUH Ta30M pabOTHI B IpoIeccax
W3MEHEHUSI COCTOSHHS II0 3aMKHYTOMY
IAKITY. OObsicHeHHE TIPUHIIAIIOB
JeUCTBUS TEIUIOBBIX MalInH.
JlemMoHCTparys poiy (GU3HKU B CO3AHUH
u COBEpILICHCTBOBAHUN  TEIUIOBBIX
JIBUTATEJICH. Uznoxenne CyTH
9KOJIOT NYECKHX npobieM,
O0YCIIOBJIIEHHBIX ~ pabOTOH  TEIUIOBBIX
JIBUTATeNlel W TIpeUIOKEHHE IIyTH HX
pelieHus
21. | Ipakruueckas: paGoraNe?. 2 YPOK pa3BHBAIOILETO BeimonHenne  3aJaHMEl  IPAaKTHYECKOH | MpakTH4eckoi pabora
3aKOHBI TEPMOJIMHAMHKH KOHTPOJIA (HI/ICLMGHHaX pa60TLI
pabora)
22. IpakTuueckast padoraNe 8. OmnpeneneHue BHIA 2 YPOK pa3BUBAIOLLIETO BeimonHenne  3amaHMil  MMPAaKTHYECKOH | MpakTHYeCKod pabora
TBEPJIOr0 TejIa IO €ro OCHOBHBIM XapaKTEPUCTHUKAM KOHTPOJIA (HI/ICbMeHHaﬂ paGOTbl U onpeneseHue Buaa TBEPAOro
pabora) Terna
23. IMpakTHyeckas padoTaNe9. Ormpenenenue 2 YPOK pa3BHBAIOIIETO BeinosniHenue 3aaHuil  MMPAaKTHYECKOH | MpakTHYecKoi pabora
K03 (PUIIEHTA HOBEPXHOCTHOTO HATSKEHHS BOJIbI KOHTpOJIS (MMCbMEHHAs paboTel u ompenenenue koddduimenra
pabora) MOBEPXHOCTHOTO HATSKEHUSI
24. | pakruueckasi padoraNe 10. Onpenenenue 2 YPOK Pa3BHBAIOLLETO BbinonHeHne 3afaHuii  PAKTHYECKOM | TMPAKTHYECKOH pabora
yﬂeHBHOﬁ TEIJIOTHI IUIaBJICHUS JIbIa KOHTPOJIA (HI/ICLMGHHaSI pa60TLI u OIpEACIICHUE yﬂQHLHOﬁ
pabora) TEIUIOTHI IUIABJICHUSI JIbA
Hroro3a cemecrp | 28 20
Bmopoit cemecmp
25. | B3auMOmeHCTBHE 3apsHKEHHBIX Tel. JIEKTPUUECKHUit 2 YPOK «OTKPBITHS HOBBIX Brruncnenne cuin B3auMoaeicTBIS YCTHBII OTBET CTY[CHTa
3apsn. 3aKoH COXpaHCHHUs DJJICKTPHYCCKOI'0 3apsja. 3HaHUH (ypOK CMCHIaHHOI'O TOYCYHBIX JJICKTPUYCCKUX 3apsAI0B.
3akon Kynona THIIA) W3ydenne 3akoHa COXpaHEHHs 3apsiI0B,
3akoHa Kynona.
26. | DmeKTpUUECKOE TI0JIE, €0 CBOMCTBA M XapaKTEPHUCTHKH. 2 YPOK «OTKPBITHS» HOBBIX Brruncnenne HaNpsHKEHHOCTH | YCTHBIM OTBET CTy/IeHTa
PaboTa 37eKTpHYEecKOro IOJIs, CBSI3b C MOTEHITHATIOM 3HaHMH (YPOK CMELIAHHOIO | SJIEKTPHYECKOrO IO  OGHOTO M
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THIIA)

HECKOJIbKHUX  DJICKTPUYCECKUX  3aps0B.
Beruncnenue IIoTCHIMaJ1a
DJICKTPUYIECKOI'O TI0JIs1 OJHOI'0 NI
HECKOJIbKHMX TOYCYHBIX SJICKTPHUYCCKUX

3apsa0B. H3MCpeHI/IC Ppa3HoCTH
IOTCHIHUAJIOB. HpOBeZ[CHI/IC
CPaBHUTECJIILHOT'O aHaJln3a
I'paBUTALITMOHHOT'O n

DJICKTPOCTATHYCCKOI'O onei

27. | TIpOBOOHHMKH ¥ IMAJIEKTPUKH B DJIEKTPUUECKOM TIOJIE. YPOK «OTKPBITHS» HOBBIX W3ydenne CBOWCTB IPOBOJHUKOB ¥ | YCTHBIH OTBET CTYJCHTA
KoHneHcaTopsl 3HAHUH (YPOK CMEIIAHHOTO | IMAJICKTPUKOB.  VI3MepeHHe  SHepruu
THIIA) JNEKTPUUYECKOT0  TONS  3apsHKEHHOTO
KOH/IeHCcaTopa.
Pazpaborka mmaHa ¥ BO3MOKHOCTEH
CXeMbI JEHCTBUH 3KCIIEPUMEHTaIEHOTO
onpe/ieNeHUs JNEKTPOEMKOCTH
KOH/IeHCaTopa M JMDJIEKTPHIECKOU
MPOHHUIIAEMOCTH CPEIbI
28. | IlocTostHHBIA  dyekTpuueckuid  Tok. Cuima  ToKa, YPOK pediiekcuu Nzyuenne CBOMCTB MIOCTOSIHHOTO | YCTHBIH OTBET CTYIEHTA,
HAIPsOKEHUE, DJIEKTPUIECKOE COIPOTUBIICHUE (xomMOMHMpOBaHHBIH YPOK) SJICKTPUICCKOTO TOKa, ero TeCTHpOBaHHE
XapaKTEePUCTHK
29. 3akonpl OMma jjisi ydacTka Ied W TOJHOW LIeIH. YPOK «OTKPBITHSD» HOBBIX M3mepenne OJIC u  BHYTPEHHEIO | YCTHBIM OTBET CTYIEHTa
HOCHeHOBaTeHBHOe u HapaHHeHLHoe COCIMHECHUS 3HaHUHI (ypOK CMCIIAaHHOI'O COIIPOTHUBJICHUSA HCTOYHHKA TOKa.
NPOBOJHMKOB.  3akoH Jlkoyms - Jlenua. PaGora u THIA) OObsiCHEeHHE Ha MPUMEpPE AIEKTPUISCKON
MOIIIHOCT IEKTPHUECKOrO TOKA UCIM ¢ JBYM: HMCTOIHHKAMM  TOKa, B
KaKkoM CJydae HMCTOYHHK O3JI. DHEpPruu
paboTaer B pexuMe TeHeparopa, a B
KakoM — B pEeKHME IOTpeOuTes.
Omnpenenenue TeMIIepaTyphbI HUTH
HaKaJMBaHUS
30. IMpakTHyeckas padoraNe 11. Ompenenenue YPOK pa3BHBAIOLIETO BeinosiHeHHe pacueToB  CHJIBI TOKAa M | MpaKTHYecKoi pabora
YAEIBHOTO CONPOTUBJIEHHS IIPOBOJHAKOB KOHTpOJIs (MUChMEHHAsT HaNpsDKEHUH Ha ydacTKax 3Jl. Leneil
pabora
31 I[IpakTnyeckasn paGoralNe 12. Wzyuenne YPOK Pa3BUBAIOLLIETO Nzyuenue CBOWCTB MOCTOSIHHOTO | MpaKTHYeCcKo# paboTa
II0CJIENOBATENBEHOIO COEAUHEHUS ITPOBOIHUKOB KOHTPOIS, (MTMChMEHHAsT SJICKTPUICCKOT O TOKa, €ro
pabora) XapaKTEPUCTHK
32. | IlpakTHYecKas padoraNe 13. N3yuenne YPOK pa3BHBAIOLIETO BoinonHeHue 3aaHuil  [MPAKTHYECKOHW | mpakTH4eckas pabora
IapajuIeIbHOrO COEAUHEHUS IIPOBOJHUKOB KOHTpOIIS (IHChMeHHas paGoTB.
pabora
33. | Mpaktuueckass padoraNe 14. Onpenenenne DJIC YPOK pa3BHBAIOIIETO Wamepenne DJIC u  BHYTpPEeHHEro | mpakTHYecKoi pabora

HUCTOYHHKA

KOHTpOJIS (MMCbMEHHAS
pabora)

COIIPOTUBJICHUA UCTOYHHKA TOKA.
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34.

IpakTuyeckass padoraNe 15. Ompenenenust KITJ
HarpeBaTess

YPOK Pa3BHBAIOLIETO
KOHTpOJIs (MMCbMEHHAs
pabora)

Hcnons3oBanne 3akona Jlxoynsi-JIenua
st onpeaenenust KILJI snextpuyeckoro
npudopa

MpaKTHIEeCKOH paboTa

35. | [IpoBOAMMOCTE METAJIIOB, KUAKOCTEH, YPOK «OTKPBITHSD» HOBBIX HccnenoBanme mpoBoMMOCTH METAJUIOB, | YCTHBIH OTBET CTYJCHTA
3HeKTpI/IquKI/If/i TOK B ra3ax, B BaKyyMe 3HAHUN (ypOK CMCHIaHHOI'O )KPII[KOCTeﬁ, ra3oB. YcranoBka
THIIA) HNPUYNHHO-CIIEICTBEHHBIX CBsI3eH
36. | DieKTpUYECKHUi TOK B HOJYIPOBOIHHKAX YPOK pediiekcuu CHsTHE BOJIBTAMIIEPHOH XapaKTEPUCTHUKH | YCTHBIN OTBET CTYHEHTa,
(xomOMHHpOBaHHBII ypoK) | anoma. IIpoBefeHHE CPAaBHUTEIBLHOTO TecTHpOBaHHe
aHaJM3a MOJYIPOBOAHUKOBBIX JHOOB H
TpuonoB.  lcmonp3oBaHMe WHTEpHETa
TUTSt TIOMCKa nH}pOpMaH 0
MepCIIeKTHBAaX pa3BUTHS
MOJIYNPOBOJJHUKOBOH TEXHUKH.
37. [MpakTnyeckas paGoraNe 16. Omnpenenenue YPOK Pa3BUBAIOLLIETO HccnenoBanne BISKTPUYECKOTO TOKA B | MPaKTHYECKOW padora
DJIEKTPOXUMHUYECKOr O DKBUBAJICHTA KOHTpOIIsI (ITHCHMEHHas! AKHAKOCTAX
pabora)
38. IIpakTHyeckass padoraNe 17. YPOK pPa3BUBAIOLLETO BeimonHeHne  3amaHMi  MMPAaKTHYECKOH | MpakTHYeCKod pabora
3aKOHBI IOCTOSHHOT'O TOKA KOHTpOIIsI (ITHCHMEHHas! paGoTet
pabora)
39. | MarnutHoe nosne. [IoCTOSHHBIE MATHUTHI U MArHUTHOE YPOK «OTKPBITHSD» HOBBIX M3MmepeHne UHAYKIMY MarHUTHOT'O TOJS. | YCTHBIM OTBET CTYIEHTa
110JI€ TOKA. BeKTop I/IHHYKHI/H/I MATCHUTHOI'O I1OJIS. 3HAHUI (ypOK CMECIIAHHOI'O Brruuciaenue CHUJI, ﬂeﬁCTBy}OH_H/IX Ha
CuioBble eicTBuss MarauTHOro mnojis. Cuiia Amrepa THIIa) IIPOBOZHUK € TOKOM B MAarHHTHOM IOJIC.
OObsiCHEHHE PO  MAarHUTHOTO IOJs
3eMiIM B JKU3HU DPACTE€HUM, XMBOTHBIX,
YeJIoBeKa.
OObsicHEeHHE Ha MpPUMEPe MAarHUTHBIX
SBJICHHH, T1o4YeMy (U3HKY MOXHO
paccMaTpuBaTh KaK METaIUCHUIIIMHY.
40. | JleficTBHE MarHUTHOT'O OIS HA IBIDKYIIUICS 3apsil. YPOK «OTKPBITHS» HOBBIX Boruncnenne cui, OeHCTBYIOLMX Ha 3J1. | YCTHBIM OTBET CTYAEHTA
Cua JlopeHia. Y CKOpHUTEN 3apsKeHHbBIX YaCTHIL 3HaHUH (YPOK CMEIIAHHOTO | 3apsii, ABHIKYILHMICS B MATHUTHOM IIOJE.
THIIA) HUccnenosanue SIBJICHUH
3JIEeKTPOMAarHUTHON UHAYKLUH,
CaMOMHAYKIIHH.
Boluncnenne  sHEpruM  MarHUTHOTO
TOJISL.
OObsiCHEHHE PO  MAarHUTHOTO IOJIs
3eMiM B JKU3HU DPACTEHHUH, XHBOTHBIX,
YeoBeKa.
OObsiCHEeHHE Ha IPUMEPe MAarHUTHBIX
SBJICHHU, TMo4YeMy (GU3HKY MOXKHO
paccMaTpuBaTh KaK METaIUCIUILINHY.
41. MarHutHbelii NOTOK.  SIBJI€HHME  3JIEKTPOMAarHUTHOMN YPOK «OTKPBITHsD» HOBBIX IIpuBenenre npuMepoB NPAKTUYECKOTO | YCTHBIM OTBET CTYIEHTA
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uHAyKiuy. [lpuHOoun aelcTBUS 3JEKTpOoreHepaTopa.
BuxpeBoe oanextpudeckoe mone. CaMOUHIYKITHS.
DHeprusi MarHUTHOT'O OISt

3HaHH# (YPOK CMEIIIAaHHOTO
THIIA)

NPUMEHEHUsT  M3YyYEHHBIX  SIBICHHIA,
3aKOHOB, IIPHOOPOB, YCTPOICTB.

IlpoBesieHHEe CPAaBHUTENBHOTO aHAIM3a

CBOHCTB JEKTPOCTATUYECKOTO,
MarHUTHOT'O, BUXPEBOTO 3JIEKTPUUECKUX
HOJIEH. OObsicHEeHHE  INPUHIUIIA

JeHCTBUS NIEKTPOJBUraTells, TeHepaTopa
1. Toka U 2IEKTpOU3MEPUTEIBHBIX
npubopoB.  OObBsSCHEHWE  TPHHIMIA
JeUCTBUS Macc-crekTporpada,
YCKOpHTENeH 3apsKeHHBIX YacTHIL.
HccrenoBanne  mpuHIMNA — JIEWCTBUS
TeHepaTopa MePeMEHHOT0 TOKa.

42. | Tpaucdopmarop. TOKH BBICOKOH 4aCTOTHI YPOK «OTKPBITHS» HOBBIX Pacuer 3HaueHWMH CWJIBI TOKA ¥ | YCTHBIH OTBET CTy/ICHTa
3HAHUH (YpPOK CMEIIAHHOTO | HANpPSHKCHHS  Ha  JJIEMEHTaX  IIeNu
THIIA) MePEMEHHOT0 TOKa.
WccnenoBanne — MPUHIMIA — JEHCTBHUS
TpaHchopmMaropa.
43. | TlepeMeHHBIN TOK, YCIOBHS HOJTyYEH U, YPOK «OTKPBITHS» HOBBIX Pacuer 3HaueHWH CWJIBI TOKA ¥ | YCTHBIN OTBET CTy/ICHTa
XapaKTepUCTUKH. 3HAHUH (YPOK CMEIIAHHOTO | HATNPSHKEHWST Ha  JJIEMEHTaX  IeNH
ITpou3BOACTBO, nepesaya u noTpedIeHue THIa) TIEpEMEHHOr0 TOKA.
3JIEKTPO3HEPTUU
44. | EMKOCTHOE u UHIYKTHBHOE COIPOTHBJIEHHS YPOK «OTKPBITHS» HOBBIX Habmronenue OCLIJUIOTPaMM | YCTHBIIT OTBET CTyACHTa
TnepeMeHHOro ToKa. PaGoTa M MOIIHOCTh MEPEMEHHOTO 3HaHHMiT (YpOK CMELIAHHOTO | TapMOHHMYECKHX KOJIeOaHHi CHIIBI TOKA B
TOKa THIIA) LETIH.
U3mepeHue JNEKTPOSMKOCTH
KOHZICHCATOpA. V3mepenue
MHIYKTHBHOCTH KaTYIIKH.
45. | CBobomHbIE AJIEKTPOMArHUTHbBIE KoseOanus. YPOK «OTKPBITHS» HOBBIX HccnenoBanue sBIEHUS SMEKTPUUECKOTO | YCTHBIM OTBET CTYIEHTA
IIpeBpalieHus HEPTUH B KOJIe6aTEILHOM KOHTYpE 3HaHHH (YPOK CMEIIAHHOIO | PEe30HAHCA B IOCIE0BATEILHON LISTIH.
IMonyuenwe, nepeaava u pacrpezeneHue THIa) Tposenenue aHaJIor1u1 MEKIY
SNEKTPOdHEPTHH.  IIpoGmeMBl  YHEProcOepeKeHHs. (pusiracexamu BEITIMHAMY,
XapaKTepU3YIOLIMMH MEXaHHYECKYI U
Texunka 0€30I1acHOCTH B oOpareHnn C
9NIEKTPOMArHUTHYIO KOIe6aTeNbHYIO
3JIEKTPUIECKUM TOKOM CHCTEMDL
Vcnonp3oBaHne MHTEpPHETa U MOHCKA
uH(OpPMAIMKH O COBPEMEHHBIX CHOcobax
nepenayn SHePruu
46. | DJIEKTPOMArHUTHOE IOJIE U DJEKTPOMATHUTHBIE BOJIHBIL. YPOK pediiekcun OcyiiecTBieHne  paguolepeaadyd U | YCTHBIN OTBET CTYNCHTA,

CKOpOCTB AIIEKTPOMATHUTHBIX BONMH. OTKPBITHIN
KoIle0aTeNnbHbIA KOHTYp. [IpHHINTIBI pagruocBsI3u

(KOMOHHUPOBAHHBIN YPOK)

panuonpuema. lcciaenoBanue CBOMCTB
3JIEKTPOMArHUTHBIX BOJH C MOMOIIBIO
MOOHMIIBHOTO Tene(oHa.

TECTHPOBAHUE
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PasBuTHe LIEHHOCTHOIO OTHOIIEHHS K
U3y4aeMbIM OOBEKTAM M OCBAHBAEMbIM
BumaM  JesrenpHoctd.  OObscHeHue
NPUHIAITHATIBHOIO  Pa3IHIUs PUPOJIBI
VIPYTHX BOJH M 3JEKTPOMAarHUTHBIX
BOJIH. VI3JIO)KEHHE CYTH 3KOJIOTHYECKUX
npooeM, CBSI3aHHBIX c
JJIEKTPOMArHUTHBIMH BOJIHAMH.
OObsICHEHHE PO  3JIEKTPOMAarHUTHBIX
BOJH B COBPEMEHHBIX HCCIIEIOBAHUIX
Bcenennoi.

47. IIpakTnueckas padora Ne 18 Mzyuenue sBieHus YPOK pa3BUBAIOLIETO Brinonnenue 3apanmii npakrudeckon npakTHIecKas pabora
3MEKTPOMATHHTHON HHAYKIAH KOHTpOJIst (MUChMEHHAs paboTEI
pabota)
48. | Mpaxkruyeckas padoraNe 19. YPOK pa3BHBAIOIIETO BeimonHenne  3agaHMit  IPaKTHYECKOH | TMpakTH4eckoil pabora
MaTrHUTHBIE SIBJICHUS KOHTpOJIS (MTMCbMEHHAs paboThI
pabora)
49. | CaeroBbie Teopur. CBET KaK 3J€KTPOMArHUTHAsI BOJIHA. YPOK «OTKPBITHSD» HOBBIX O6cyxaeHne CBETOBBIX TEOpHi. | YCTHBII OTBET CTyAeHTa
3aKOHBI OTPAKEHUS U TPEIOMJICHHS CBETa, MOJHOE 3HaHui (ypok cMemanHoro | Msydenue — 3aKOHOB — OTpaeHMs W
BHYTPEHHEE OTpakeHHE BOJIHOBBIE CBOIWCTBAa CBeTa- THII2) TpCIIOMIICHIA CBCTa.
uHTepdepeHIus, 1uQpaKiys, IUCIepCHs CBeTa. Habmronierme sBNCHUA HHTEphEpeHII,
nudpaxuu, MOJISIPU3ALNT
JJIEKTPOMArHUTHBIX BOJH.
HaOmronenne siBnenust uHTEphEpeHIMH,
Iudpakuuy, MONAPU3ANUK, AUCIEPCUR
CBeTa.
50. IMpakTHyeckas padoraNe20. OrnpenencHie YPOK pa3BHBAIOLIETO IIpuMeneHne Ha TpakTHKE 3aKOHOB | MPaKTHYECKoW pabora
MOoKa3aTes IPEIoOMIIEHUS CTEKIIa KOHTPOJIA (HI/ICbMeHHaﬂ OTpaXCHHUA W NPEJIOMJICHUS CBETa IIPU
pabora) pElICHUH 33]1a4.
51. | PasnuuHBIC BUIBI 3JEKTPOMATHUTHBIX M3TYIESHHH, HX YPOK «OTKPBITHSD HOBBIX IlpuBeneHue npUMEpOB MPOSBICHHUS B | YCTHBIA OTBET CTYICHTA
CBOMCTBA. HpaKTI/I‘IeCKOQ [IPUMEHEHHE 3HAHUU (ypOK CMEILIaHHOTO Opupoac M MCIIOJb30BAHUS B TEXHHUKE
3JIEKTPOMATHATHBIX U3TydeHHI THIIA) sBiIeHuid uHTepdepeHunn, nudpakiyy,
NONspU3allid W JUCIEPCHH  CBeTa.
Tlepeuncnenne  MeTOHOB  MO3HAHUS,
KOTOpPBIC HCIIONB30BaHbI TPH H3y4EeHHU
YKa3aHHBIX SIBICHUN
52. IMpakTuueckas padoraNe2l. YPOK Pa3BUBAIOLLIETO M3MmepeHue UIMHBI CBETOBOM BOJHBI MO | MpakTH4YecKoW pabora
OHPCI[CHCHI/IC JJIAHBI CBETOBOM BOJIHBI C TIOMOILIBIO KOHTPOJIA (HI/ICBMGHHaH pe3ynbTaTam HaOIOICHHS SABJICHUSA
TM(PAKIMOHHOH peleTKN pabora) HHTEPHEPEHLIMH.
53. | IMpakTuueckasi padoraNe22, YPOK pa3BHBaIOLIETO BeinonHeHne 3aJaHMil  IPAaKTUYECKOH | MpakTHYeckas padoTa

INoctpoeHne wu300pakeHUsT TpeaMeTa € IOMOLIBIO
JIMH3BI

KOHTpOJIS (MMCbMEHHAS
pabora)

pabotsl.  OnpezenieHHe  CIIEKTPaIbHBIX
TpaHHI] YYBCTBUTEIILHOCTH

30



YEeJI0OBEYECKOr0 riasa.

Ymenue CTPOUTH HN300paKeHHs
MIpPEeIMETOB, JaBaeMble JIMH3aAMHU.

Pacuer paccrosiHus OT JHMH3BL 10
M300paXeHUs MpeIMeTa.

Pacder onTudeckol CHIIBI JIMH3HIL.
M3meperne  (GOKYCHOrO  pacCTOSHHS
JIMH3BI.

54.

IIpakTnyeckasn padoraNe23. l3yueHue BHIOB
CHEKTPOB

YPOK pa3BHBAIOIIETO
KOHTpOJs (MACBEMEHHAs
pabora)

Ilonck paszauumii M CXOACTBA MEXIY
TUQPaKIUOHHBIM W JIUCIIEPCHOHHBIM
CIEKTPaMH

MpaKTHIecKoi paboTa

55.

I'nmoresa [1nanka o kBantax. KBanToBasi Teopusi cBeTa. 2
dotorddekt. Moaenu crpoeHus atoma. [lornomeHue
n I/ICHyCKaHI/IC CB€Ta aTOMOM. KBaHTOBaHI/IC OHEPIruu.
IIpyHLMI AECTBUS U HCIIOJIB30BAHUE JIa3epa

YPOK «OTKPBITHS» HOBBIX
3HaHH# (YPOK CMEIIAHHOTO
THIIA)

HaGnronenne JuHEHYATBIX — CHIEKTPOB.
PacueT 4YacTOTHI W JUIMHBI  BOJHBI
HCIIyCKAEMOr0 CBETa TMpH Mepexoie
aToma BOZIOpOZIA u3 OJIHOTO
CTAIlHOHAPHOTO COCTOSIHUSI B JIPYroe.
OOGBbsicHeHHEe HPOHMCXOXKICHHUSI
JIMHEHYaToro CIeKTpa aroMa BOIOpoa
pazanyus JMHEHYaThIX CIIEKTPOB
pa3HMYHBIX ~ Ta30B. HccnenoBanue
OpUHIMNA paboThl  JTIOMHHECLCHTHOM
namnbl. HaOmionenne u  0OBsICHEHUE
HpHHLHMIIA neiicTBus nasepa.
IIpuBeneHne NPUMEPOB HCIOIb30BAHMS
Ja3zepa B COBPEMEHHON HAyKe M TEXHHKE.
Vcnonp3oBaHne HHTEpHETa s MOMCKa
uHdopmanuu 0 HEePCIEKTUBAX
Ucronp30Banus  sasepa.  OObsCHEHHE
KOPITyCKYJIAPHO-BOTHOBOTO  Tyalu3Ma
cBoiicTB (oroHOB. OOBsICHEHHE POIH
KBAHTOBOW  ONTHKM B  Pa3BUTHH
COBpEMEHHOU (H3UKH.

yCTHLIﬁ OTBET CTYACHTA

56.

IpakTuueckast padora Ne24 IIpumenenne
dhoTtorddekra

YPOK Pa3BHBAIOLIETO
KOHTPOJIst (MHChbMEHHAS
pabora)

Broinonnenne 3amaHuil  MPaKTUYECKOM
paborel.  HaGmiomenue ¢orodddexra.
OObsicHeHne 3akoHOB CroneroBa Ha
OCHOBE  KBAHTOBBIX  HPEICTABICHUH.
Pacuer MakcumanbHOM KHHETHYECKOH
SHEPruM AIEKTPOHOB mpu (GoTodddexte.
Onpexesnenue pabOTHI BBIXO/IA 3JICKTPOHA
o rpaduky 3aBUCUMOCTH
MaKCUMAaJbHOM KHHETUYECKON 3SHEpruu
(OTOINIEKTPOHOB  OT  YacCTOTHI  CBETA.
H3mepenne paboThl BHIXO/IA DIEKTPOHOB.

npakTHYeckas padbora
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Ilepeuncnenne mpuOOPOB YCTaHOBKH, B
KOTOPBIX HPUMEHSETCS
0e3nHepIMOHHOCTE PoTodeKTa.

57.

IpakTuyeckast padora Ne 25 CrpoeHne aTOMHOrO
sapa. DHeprus cBsizu. CBsI3b MACChI i QHEPTUH

YPOK pa3BHBAOIIETO
KOHTpOJIs (MMCbMEHHAsS
pabora)

Boinonnenne 3agaHuil  paKTHYECKOM
pabothl. Pacyer sHepruu CBSI3U aTOMHBIX
saep. OmnpenencHue 3apsia ¥ MacCOBOTO
YHUClla aTOMHOT'O siJJpa, BO3HUKAIOLIETO B
pe3yabTaTe paJuMoaKTHBHOIO pacnaja.
HaGmonenne TpekoB anbga-yacTui B
kamepe Bunbscona. PerucrpupoBanue
SIEPHBIX  M3IYYEHWH C  TIOMOIIBIO
cueruuka [ eirepa.

npakTHIecKas pabora

58.

H;[epHaﬂ OHEPIreTrKa 1 00J1acTh MPUMECHCHUA
Pa}:[I/IoaKTI/IBHI)Ie H3JIYUYCHHA U UX BOSHCﬁCTBHe Ha
JKUBBIC OPIraHU3MbI

YPOK pa3BHBAIOIIETO
KOHTpOJIs (TeCTHpOBaHHUE)

Beruncnenue SHEpTHH,
0CBOOOXKAArOIEHCS IPH PaNOaKTHBHOM
pacmaze. Bbruncnenne SHEpIHH,
ocBoOOXKHaromieiicss  mpu  SAJIEPHBIX
peakuusix. OnpezeneHne  HPOJYKTOB
sAepHOI peaxuuu. Ilonnmanue
HpenMyIIecTBa u HEJJOCTaTKOB
UCIIONIb30BAaHUSI AaTOMHOH OSHEPruH |
HOHU3UP YIOIIUX U3ITy4eHUN B
MPOMBIIITIEHHOCTH, MEJMIMHE.
Wznoxenne cyTH JKOJIOTHYECKHX
npo0JieM, CBA3aHHBIX C OMONIOrMYECKUM
JeifictBueM paIuoN3IIydeHUH.
IIpoBenenue KI1accupHUKaLnK
3JIEMEHTAPHBIX YacTHIL o ux
¢br3nueckuM XapaKTePUCTHUKAM.
ITonumanune LEHHOCTe ! HAY4YHOIO
MO3HAHUS MHpa JUIst KaxJ10ro
oOyuarouierocss  JIMYHO,  LEHHOCTEW
OBJIaJICHHs METOJOM Hay4yHOI'o IMO3HAHUS
JUISL JIOCTIDKEHUs yclexa B JI000OM BHJIE
MIPAaKTUYECKOH IESTEIbHOCTH

i depeHnmpoBaHHbIit

3a4€T

59.

OBomronust  3Be3[A. | HWmore3a  IPOMCXOXKICHUS
ConmHEeYHOW  CHCTEMEI. CtpoeHHe © pa3BHUTHE
Bcenennoi

YPOK Pa3BHBAIOLIETO
KOHTpOJIs (3a1ura
pedeparog)

Brruncnenne SHEpruu,
ocBOOOXKAAIOLIEHCS TIPU TEPMOSIEPHBIX
peakiusax. DopmynupoBka  IpodiIeM
TepMosiiepHO# sHepreTuku. OObiACHEHHE
SBJICHHS COJHEYHOM aKTUBHOCTH Ha
3emimto. [loHnMaHue ponu KOCMHYECKHX
HCCIIEI0BaHuUM, HUX  HAy4yHOro u
SKOHOMHYECKOT O 3HAYEHMSI.
OOGcyX/JieHHEe COBPEMEHHBIX THUIIOTE3 O

YCTHBIN OTBET
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npoucxokaeHnn COMTHEYHON CHUCTEMBI.
Habmonenne 3a 3Be3mamu, JlyHoWt ©
wianeramMy. HaGmroneHwe  COMHEYHBIX
mared.  Mcnonms3oBanue WHTEpHETa IS
MOMCKA  H300paKEHUH  KOCMHYECKUX
o0bekTOB H uHpopmamuu 00 uX
ocobeHHOCTSIX. OOCYXKIeHHEe BO3MOKHBIX
CIiCHapueB  »BOJMOLUM  BceneHHOI.
Hcrionp30Banne MHTEpHETA JUIS ITIOWCKa
COBpEMEHHOH WH(OpMaIH O Pa3BUTHH
Beenennoit. Onenka wuHboOpMammu ¢
MO3UIUA €€ CBOWCTB: JIOCTOBEPHOCTH,
00BEKTHBHOCTH TOJHOTHI, aKTyaJbHOCTH
T ]

HToro 3a

cemecTp

39

30

Bcero

117
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2.2. IIpakmuuecKkue 3anuamus

Ilpakmuuecxoe 3anamue Ne 1 «3aaun KHHEMATHKN»

Llenb 3aHATHSA: COBEPIIEHCTBOBATH HABBIKM PELICHHUS 3a/1a4 HA pABHOMEPHOE U
HEpPaBHOMEPHOE NPSIMOJIMHENHOE IBUYKEHUE

3ajaHusl HalpaBlIeHbl Ha OTpPaOOTKY YMEHHUS OIpPENeNsThb BHUJ JIBUXKEHHS, CTPOUTH
rpaduK, BBIpaXaTh HEM3BECTHYIO BEIMYUHY U3 (OPMYJIbI, IEPEBOJAUTH €HHULIBI H3MEPEHHS B
«CW», BEINOJHSTH PACUYETHI.

JIuteparypa:

1.Imutpuesa, B.®. ®usuka ans npodeccuii ¥ cnerualbHOCTeH TEXHUUECKOTO PO QUIIs:
yueOHuk / B. @. Imutpuena. — M.: 3narensckuit neHTp «Akagemusi», 2017. — 464 c.

2. ImutpueBa B.®., CaBa O.B. dusuka mma mnpodeccuit U crenuamIbHOCTEH
TexHudeckoro nmpoduist. COopHUK 3a1a4: yaeOHOe mocodue aist 00pa3oBaT. YUpeKJICHUN Had. U
cpen. mpod. oopazoBanus / B. ®@. ImutpueBa. — M.: U3natenbckuii meHTp «Axamemusi», 2017.
—256.c.

Ilpakmuueckoe 3anamue Ne 2 «[lpumeHenne BTOporo 3axoHa HproToHa il pemeHuns
3aJa4 Ha JBU)KEHUE TeJa MOJ{ IEHCTBUEM HECKOJIBKHX CHII»
Iesb 3aHATHSA: COBEPLIEHCTBOBAHNUE HABBIKA PEIIEHUS 337a4 Ha IPUMEHEHUE BTOPOTO

3akoHa HproToHa

3amaHus HampaBlieHbl HA OTPaOOTKY YMEHHMs BBINOJHATH YEpTeX (PU3NYECKOW 3amauu,
3amuchIBaTh BTOPOM 3akoH HpIOTOHa B MNpoOEKIMAX HAa KOOPAWHATHBIE OCH, BBIPAXaTh
HEU3BECTHYIO BEJIUYMHY U3 (HOPMYIbI, MEPEBOJUTh €AUHUIBI u3MepeHust B «CH», BBIOIHATD
pacyerTsl.

Jluteparypa:

1.JImutpuea, B.®. ®usuka mist nmpodeccuii U CrenuaabHOCTEH TEXHUUECKOTO MPOhuUIIs:
yuebnuk / B. @. [Imurpuena. — M.: U3narenbckuii eHTp «Axagemusi», 2017. — 464 c.

2. ImutpueBa B.®D., Casa O.B. ®usuka pans mnpodeccuit u  coeruanibHOCTEH
TexHuueckoro npodumns. CoopHuk 3a1au: yaebHoe mocodue a1 o0pa3oBart. yupeKIeHH Had. U
cpen. npod. oopazopanus / B. ®@. JimutpueBa. — M.: U3naTenbckuii meHTp «Axamemusi», 2017.
—256.c.

IIpakmuuyeckoe 3anamue Ne 3 «KonebaTenpHOE U BpaIaTEIbHOE JBHKEHUE»
Lenb 3aHATHSA: COBEPLICHCTBOBAHNE HABbIKA PEIIEHUS 3a/1a4 Ha KoJiebaTebHOE U

BpallaTeJIIbHOC ABUKCHUC
3allaHI/IH HaIlpaBJICHBI Ha 0Tpa60T1<y YMCHHA peIIaThb 3aaa4u Ha KoJieOaTeIbHOE M
BpallaTCJIIbHOC JBWKCHUC, BBIPpAXKATbL HCU3ZBCCTHYIO BCIWYHMHY U3 (I)OpMy.TIBI, MEpCBOAUTDH

CANHUIBI U3SMCPCHUS B ((CI/I», BBITIOJIHATL paCyYCThI.
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JIureparypa:

1.Imutpuesa, B.®. ®usuka s npodeccuii 1 CnenuaaIbHOCTeH TEXHUIECKOTO MPO(UIIS:
yuebnuk / B. ®@. JImurpueBa. — M.: U3narensckuii ueHTp «Axaaemusi», 2017. —464 c.

2. Imutpuea B.®D., CaBa O.B. ®wusmka mns mpodeccuid ©  crienuaabHOCTEH
Texardeckoro npoduis. CoopHUK 3a1ad: yaeOHOEe TTocoOue s 00pa3oBar. YUpeKICHUN Had. U
cpen. pod. obpazosanus / B. @. ImutpueBa. — M.: U3natenbckuii eHTp «Akagemus», 2017.

— 256 c.

Ipakmuueckoe 3anamue Ne 4 «13mepenue K03QPUIIMEHTA TPEHUS CKOJIbKEHUSD)

Henb 3ansaTHA: ©13MEPUTH KOA(D(ULUEHT TPEHUS CKOJIBKEHUS IEPEBIHHOTO OpycKa 1o
JIEpEBSHHOMN JIMHEWKe IBYMsI pa3IU4YHbIMU CIoco0amu.

3amaHus HampaBieHbl Ha OTpPaOOTKYy YMEHHUs IOJIb30BaThCs 1a60paTOpPHBIM
obopynoBaHueM (AMHAMOMETp, BEChl, JIMHEWKa), OMpENeNATh IeHy JAeleHus mnpudopa,
MPUMEHSTh 3HAHMS, MOJTydyeHHble 1Mo TemMe «CHilbl B MPUPOJE», BBIUUCIATH KO3 ULIHUEHT
TPEHHSI CKOJIBKEHHUS C IOMOIIBI0 (OPMYNT U MPOBENEHHBIX H3MEPEHHH, CTPOUThH Tpaduk,
OIIEHUBATh MOTPEITHOCTh BHIYUCIIEHUN U TIOCTPOCHHUI.

Jluteparypa:

1.JImutpueBa, B.®. ®usuka mis npodeccuii U CrienaTbHOCTENH TEXHHYECKOTO TIPO(OUIIS:
yueOnuk / B. @. JImutpueBa. — M.: U3natensckuii neHTp «Akaaemus», 2017. — 464 c.

2. JImutpueBa B.®., CaBa O.B. dusuka s mnpodeccuii U crenuaaibHOCTEH
TexHudeckoro npoduis. COopHUK 3a/1a4: yaeOHOe mocodue a1t 00pa3oBaT. YUpEKJACHUN Had. U
cpen. nmpod. oopazoanus / B. ®@. Jimutpuea. — M.: U3natenbckuii meHTp «Axamemusi», 2017.

— 256 c.

IIpakmuueckoe 3anamue Ne S5 «OmnpeneneHue yCKOpPEHUs CBOOOJHOTO MaJeHUs IPH
IIOMOIIY MasTHUKA»

Lenb 3aHATHSA: BBIYMCINUTh YCKOPEHUE CBOOOJHOIrO majeHus u3 GopMyIibl Ui Iepuoja
KoJie0aHUH MaTeMaTHYeCKOro MasiTHUKA.

3ajaHus  HampaBlIeHME Ha OTpa0OTKy yMEHHS HCHOJb30BaTh J1abopaTopHOE
o0opynoBaHue (MasTHUK, 4achl, JIMHEIKa), MPOU3BOANUTH BBIYMCIEHUS YCKOPEHHUsI CBOOOIHOTO
[a/IEHUs TI0 MOJYYeHHBIM M3MEPEHUSM U JIaHHOU (opMmyre, a TakKe OLICHWBATh MOTPEIIHOCTh
U3MEpPEHUM.

JIureparypa:

1.Imutpuena, B.®. ®usuka 11 npodeccuit 1 cnenuagIbHOCTeH TEXHUUYECKOTO MPO(UIIs:

yuebnuk / B. ®@. ImurpueBa. — M.: U3natensckuii neHTp «Axaaemusi», 2017. —464 c.
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2. Imutpuea B.®D., CaBa O.B. ®wusmka mns mnpodeccuii U CHEIUATBHOCTEH
TexHu4deckoro npoduins. COopHUK 3a1ad: yaeOHOe TocoOue s 00pa3oBar. yUpeKICHUN Had. U
cpen. mpod. obpazosanus / B. @. ImutpueBa. — M.: U3natenbckuii eHTp «Akaaemus», 2017.
—256.c.

Ipakmuyeckoe 3anamue Ne 6 «3anaun MOJICKYISIPHON (PUIUKU»
Lenb 3aHATHS: COBEPUICHCTBOBAHNE HABBIKA PEIICHUS 3aa4 Ha IPUMEHEHNE OCHOB

MOJIEKYJISIPHO-KUHETHUECKON TEOPUU

3asaHus HarpaBJIeHbl HA OTPA0OTKY YMEHHMsI pelaTh 3a/la4 C IPUMEHEHUEM OCHOBHOI'O
YpaBHEHUSI MOJICKYJIAPHO-KHHETHUYECKOW TEOpPUHU Ta30oB, ypaBHeHUs1 MenpeneeBa-KnanelpoHa,
M30IIPOLIECCOB, BbIpaKaTh HEU3BECTHYIO BEIUYMHY U3 (QOpMYNbl, NEPEBOAUTH EIUHUIIBI
n3mepenus B «CH», BBINOIHITH pacyeThl.

JIuteparypa:

1.Imutpuena, B.®. ®usuka ans npodeccuii 1 cnenuaibHOCTeN TEXHUUECKOTro poduiIs:
yueOHuk / B. ®. Imutpuena. — M.: M3narensckuit ieHTp «Akagemusi», 2017. — 464 c.

2. JImutpueBa B.®., CaBa O.B. ®usuka mms mnpodeccuii U crenuamIbHOCTEH
TexHudeckoro mpoduis. COopHUK 3a1a4: yaeOHOe mocodue ajst 00pa3oBaT. YUpeKACHUN Had. U
cpen. mpod. oopazoanus / B. ®@. JimutpueBa. — M.: U3natenbckuii neHTp «Axamemusi», 2017.
—256 c.

Ilpakmuuecxoe 3auamue Ne 7 «3aKOHBI TEPMOJTUHAMHUKH»
Lenb 3aHATHS: COBEPIICHCTBOBAHNE HABbIKA PEILICHUS 33a/1a4 C IPUMEHEHHEM MIEPBOro U

BTOPOTO 3aKOHOB TEPMOJIMHAMUKHU, YPaBHEHHsI TEIIOBOTO OaliaHca.

3amaHus HampaBJeHbl Ha OTPabOTKYy yMEHHS peliaTth 3a/layd ¢ MPUMEHEHUEM 3aKOHOB
TEPMOJIMHAMHUKHY, ypaBHEHHUS TEIIOBOro OanaHca, HAaXOXJACHHUS BHYTPEHHEH 3HEpPrHH TrazoB,
KIIJ] TerioBbIX MalIMH, BbIpaXKaTh HEM3BECTHYIO BEIMYUHY U3 (DOPMYIIbI, IEPEBOAUTH €TUHUIIBI
n3mepeHus B «CH», BBINOJIHATh pacyeThl.

Jlureparypa:

1.Imutpuesa, B.®. ®usuka s npodeccuil U CenuanabHOCTeH TEXHUUECKOTO IpohuiIs:
yuebnuk / B. @. [Imurpuena. — M.: U3narennckuii ieHTp «Axagemusi», 2017. — 464 c.

2. ImutpueBa B.®., Caa O.B. ®wusuka an1 mnpodeccuil u  cnenuasbHOCTEH
TexHuueckoro npodumns. CoopHUK 3a1au: ydeOHOe ocodue st 00pa3oBar. yUpeKJICHUM Had. U
cpen. mpod. obpazosanus / B. @. Imutpuea. — M.: U3natenbckuii ieHTp «Akaaemus», 2017.

— 256 c.

HpClel/lll€CKO€ sansmue Ne 8 ((OHpe)ICJ'ICHI/IC BHJa TBEPAOIO TCJia MO €ro OCHOBHBIM

XapaKTCPUCTUKAM»
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Lenb 3aHATHSA: SKCIEPUMEHTAIBHO ONIPENEIUTD BUJ TBEPIOTO Tea

3ajaHusl HamnpaBieHbl Ha OTPA0OTKY YMEHMS INPOM3BOJIUTH HM3MEPEHHUS C IOMOLIBIO
BECOB, JIMHEWKH, YMEHMSI ONPEAEIATh IIOTHOCTh BEIIECTBA U €r0 BUJ IO MOJIYYEHHBIM JAHHBIM
U CIIPaBOYHBIM MaTepuaiaMm, a TaKkKe OLEHUBATh MOIPEUTHOCTh U3MEPEHUI.

JIuteparypa:

1.ImutpueBa, B.®. ®usnka s npodeccuii 1 CnenuaaIbHOCTeH TEXHUIECKOTO PO (UIIS:
yuebnuk / B. @. [Imutpuena. — M.: M3natensckuii neHTp «Axagemus», 2017. — 464 c.

2. ImutpueBa B.®., CaBa O.B. dusuka mna mnpodeccuit u  crenuamIbHOCTEH
TexHudyeckoro npoduis. COOpHUK 3a7a4: ydeOHOe MocoOue 1ig 00pa3oBaT. yUpEKICHUNH Had. U
cpen. nmpod. oopazosanus / B. ®@. [imutpueBa. — M.: U3natenbckuii ieHTp «Axamemusi», 2017.
—256 c.

Ilpakmuuecrkoe 3amamue Ne 9 «Omnpenernenne KodpQPUIMEHTa ITOBEPXHOCTHOTO
HAaTsDKEHUSI BOJIBI»

Henb 3anaTusa: onpenenuth K03()PUIMEHT MOBEPXHOCTHOIO HATSKEHHUS BOJBI METOJIOM
OTpBIBA Karellb.

3amaHus HampaBiieHbl HA OTPAOOTKY MPAKTUUYECKOTO YMEHHs ONpeneisaTh KodhduurueHt
MMOBEPXHOCTHOTO HATSDKEHUS pPa3jMYHBIX JKHAKOCTEHl  Ha TMpUMepe BOJbl, OLEHUBATh
MOTPEITHOCTh U3MEPEHU.

Jluteparypa:

1.JImutpueBa, B.®. ®usuka mist mpodeccuii U CrenuaabHOCTEH TEXHUUECKOTO MPOQuUJIs:
yueOnuk / B. @. JImutpueBa. — M.: U3natensckuii neHTp «Akaaemus», 2017. — 464 c.

2. JImutpueBa B.®., CaBa O.B. dusuka mua npodeccuii U crenuaaIbHOCTEH
TexHudeckoro npoduis. COOpHUK 3a1a4: ydeOHOE MocoOue s 00pa30BaT. yUpEKICHUH Had. U
cpen. nmpod. oopazoanus / B. ®@. JimutpueBa. — M.: U3natenbckuii neHTp «Axamemusi», 2017.
—256.c.

Ipaxmuuecxoe 3anamue Ne 10 «OnpeneneHue yaenbHON TEIIOTHI MIABICHUS JIba»

Lenb 3aHATHS: SKCIIEPUMEHTAIBHO ONPEACTUTH YACIbHYIO TeIIOTY IUIABJICHUS JIbJa

3amaHus  HampaBlIeHHME Ha OTpPabOTKY yMEHHs HCHOJb30BaTh JabopaTopHOe
obopynoBaHue (TEPMOMETP, BECHI, KATIOPUMETP), MPOU3BOAUTH BBIYUCIICHUS YACTHHOU TETIOTHI
TUTABJICHUS JIBJIA 110 MOJYYEHHBIM U3MEPEHHSIM U JaHHOU dopMyrsie, UCIOIb30BaTh CIIPABOYHBIN
Marepual, a TAKKe OLIEHUBATh MOTPEIIHOCTh U3MEPEHUM.

JIureparypa:

1.Imutpuena, B.®. ®usuka 1uia npodeccuit 1 cnenuaaIbHOCTeH TEXHUYECKOTO MPO(UIIs:

yuebnuk / B. ®@. ImurpueBa. — M.: U3natenbckuii neHTp «Axaaemusi», 2017. —464 c.
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2. ImutpueBa B.®D., CaBa O.B. ®msumka mns mnpodeccuid U CHEIUAIBHOCTEH
TexHu4deckoro npoduis. CoOopHUK 3a1a4d: yueOHOe mocodue st 00pa3oBar. yUpekACHUN Had. U
cpen. mpod. obpazosanus / B. @. ImutpueBa. — M.: U3natenbckuii eHTp «Akaaemus», 2017.
—256 c.

Ilpakmuueckoe  3amamue Ne 11 «OnpeneneHue  yIeIbHOTO  CONPOTHUBIICHUS
MIPOBOTHUKOBY

Lenb 3aHATHSA: ONBITHBIM IIyTE€M BBIYUCIUTH yJIEIbHOE CONPOTUBIECHUE ITPOBOJIOKU U 110
TabJIMLle OIpeNeIuTh MaTeprall IPOBOJIOKH.

3ajaHusi HalpaBJIeHbl Ha OTpPa0OTKy yMEHHA coOMpaTh U H300pakaThb CXEMY
AIIEKTPUYECKOW I1E€NU, ONPENENATh XapaKTEPUCTUKHU AJIEKTPOU3MEPUTEIbHBIX IPUOOPOB,
YAEIbHOE COINpPOTUBICHHE TMPOBOJHMKA MO (dopMmyle H MaTepuag IpPOBOJHUKA C
HCI0JIb30BAHMEM CIIPABOYHOI'O MaTepuasa, OLl€HUBATh MOTPEIIHOCTh U3MEPEHU.

Jluteparypa:

1.Imutpuena, B.®. ®usnka ans npodeccuii U cnenuaibHOCTENH TEXHUYECKOTo Mpodus:
yueOHuk / B. @. Imutpuena. — M.: U3parensckuit ieHTp «Akagemusi», 2017. — 464 c.

2. JImutpueBa B.®., CaBa O.B. ®usuka mma mnpodeccuii U  crenuamibHOCTEH
TexHudeckoro npoduis. COOpHUK 3a1a4: yaeOHOe mocooue i 00pa3oBaT. YUPEKICHUN HAd. U
cpen. mpod. oopazoanus / B. ®@. JimutpueBa. — M.: U3natenbckuii neHTp «Axamemusi», 2017.
—256c.

IIpakmuueckoe 3anamue Ne 12 «3yueHue mnocien0BaTeIbLHOIO COEZIMHEHUS
IIPOBOJIHUKOBY

Henb 3aHATHS: HKCIEPUMEHTAIBHO OINPENENIUTh XapakTep MOCIeN0BaTEeIbHOIO U
HapajieNIbHOr0 COeIMHEHNS IPOBOIHUKOB.

3ajaHus HampaBJeHbl HAa OTPAa0OTKY YMEHHUs COOMpaTh  IEKTPUYECKYHD  Lelb C
[OCIEeIOBAaTEebHBIM U HApaJJIeNIbHIM  COEAMHEHHUEM  IPOBOJHHUKOB,  OINpPEAENATh
XapaKTePUCTUKU 3JIEKTPOU3MEPHUTEIbHBIX MPUOOPOB, NPUMEHATh (POPMYIIBI JUIs ONpPENeICHUS
XapakTepa I0CJI€0BAaTEIIBHOTO M MapajuleIbHOIO COEIUHEHUsS IPOBOJHHUKOB, OLEHHBATH
MOTPELIHOCTh U3MEPEHUH.

JIureparypa:

1. Amutpuesa, B.®. ®dusuka 11 npodeccuil v cnennanbHOCTeH TEXHUYECKOTO PO QHIIS:
yueOHuk / B. ®@. ImurpueBa. — M.: U3narensckuil uentp «Axaaemusi», 2017. —464 c.

2. ImutpueBa B.®., Caa O.B. ®wusuka an1 mnpodeccuil u  cnenuaabHOCTEH
TexHu4deckoro npoduis. COopHUK 3a1a4: yueOHOe mocobue st 00pa3oBat. yUpexACHUN Had. U
cpen. mpod. obpazoBanus / B. @. ImutpueBa. — M.: U3natenbckuii eHTp «Akaaemus», 2017.

- 256 c.
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Ipaxmuueckoe 3anamue Ne 13 «/I3yueHue napamienbHOro COEAMHEHUS IPOBOJHUKOBY

Lenb 3aHATHSA: SKCIEPUMEHTAIBHO OINPENEINTh XapakTep Mapaule]IbHOIO0 COEAMHEHUS
IIPOBOTHUKOB.

3ajaHusi HampaBJi€Hbl Ha OTPAa0OTKYy yMEHHUs cOOMpaTh  3JIEKTPUYECKYIO  LEMb C
napajuieIbHbIM COEJIMHEHUEM IIPOBOJHUKOB, OTIpEEIATh XapaKTEePUCTUKH
AIIEKTPOM3MEPHUTENBHBIX MPHOOPOB, NPUMEHSTH (OPMYIBI UL OIpPENeJICHUs XapakTepa
NapajuIeIbHOTO COESAMHEHMSI IPOBOHUKOB, OLEHUBATh OIPELIHOCTh U3MEPEHUIL.

JIuteparypa:

1.Imutpuena, B.®. ®usuka s npodeccuii 1 cnenuaibHOCTeN TEXHUUECKOTro IpoduiIs:
yueOHuk / B. @. Imutpuena. — M.: 3narensckuit neHTp «Axagemusi», 2017. — 464 c.

2. ImutpueBa B.®., Caa O.B. ®usuka mis mnpodeccuii U  cCHEUATBHOCTEH
TexHudeckoro mpoduist. COoOpHUK 3a1a4: yaeOHOe mocodue ajst 00pa3oBaT. YUpeKJACHUN Had. U
cpen. mpod. oopazoBanus / B. ®@. [imutpueBa. — M.: U3natenbckuii meHTp «Axamemusi», 2017.

— 256 c.

Ilpakmuuecxoe 3anamue Ne 14 «Onpenenenune 3J1C ncrounmuka»

Lenb 3anarus: Hayuntbes Beruncisath J/C 1 BHYTpEHHEE CONMPOTHUBIIEHUE MCTOYHUKA
IIOCTOSTHHOTO TOKa IO pe3yjbTaTaM M3MEpPEHUs CUIIbl TOKA B LENU W HAIPSDKEHUS HAa ydacTKe
LIETIH.

3amaHus HampaBiIeHbl Ha OTpPAaOOTKY YMEHHS NPOBOJUTH HM3MEPEHHUs CUJIbl TOKa,
HaNpsDKEHUS Ha ydyacTKe djeKTpuueckod unenu, ompenenats DJC ¢ nmomomibio Gopmyssl U
OLICHUBATH MOTPEMIHOCTh U3MEPEHU.

Jluteparypa:

1.Imutpuesa, B.®. ®usnka 11 npodeccuii U CuenuaibHOCTEH TEXHUYECKOTO MPOhuUIIs:
yuebnuk / B. @. Imurpuena. — M.: U3narennckuii ieHTp «Axagemusi», 2017. — 464 c.

2. ImutpueBa B.D., CaBa O.B. dusuka ans mnpodeccuid U CHEUAIBHOCTEH
TexHuueckoro npoduins. CoopHuk 3a1ad: yaebHOe mocodue a1 o0pa3oBart. yupeKIeHH Had. U
cpen. npod. oopazoanus / B. ®@. JimutpueBa. — M.: U3naTenbckuii meHTp «Axamemusi», 2017.
—256.c.

IIpakmuueckoe sanamue Ne 15 «Onpenenenus KII1/] narpeBatens»

Hens 3anarusa: Hayuutbes omnpepenste KIIJ[ snextponpubopoB Ha mpumepe
JJIEKTPOYalHUKA.

3amaHusl HampaBJIeHBl Ha OTPabOTKY yMEHHUS OMpPENeNsITh HEKOTOpPhIE TEXHUYECKHE
XapaKTePUCTUKU OBITOBBIX JJEKTPONPHOOPOB Ha MpUMEpe deKTpouaiiHuka, oneHuBath KIIJ]

3J1eKTpoan6opa, MOrpeIrHOCTh HSMCpCHHﬁ.
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JIureparypa:

1.Imutpuesa, B.®. ®usuka s npodeccuii 1 CnenuaaIbHOCTeH TEXHUIECKOTO MPO(UIIS:
yuebnuk / B. ®@. JImurpueBa. — M.: U3narensckuii ueHTp «Axaaemusi», 2017. —464 c.

2. ImutpueBa B.®., Caa O.B. ®usuka mis mnpodeccuii u crenuagTbHOCTEH
Texardeckoro npoduis. CoopHUK 3a1ad: yaeOHOEe TTocoOue s 00pa3oBar. YUpeKICHUN Had. U
cpen. pod. obpazosanus / B. @. ImutpueBa. — M.: U3natenbckuii eHTp «Akagemus», 2017.
—256 c.

Ipaxmuuecxoe 3anamue Ne 16 «OnpeneneHne 3MeKTPOXUMUIECKOTO SKBHBAJICHTA)

Henp 3ansATHA: YOEAUTHCS B OCOOCHHOCTH TMPOBOJUMOCTH DJIEKTPUUYECKOTO TOKA
MIPOBOJHUKAMU BTOPOTO pPOJAa. 3aKpeNmuTh 3HAHUS 3aKOHOB 3JieKkTposun3a dapasnes.

3anaHusl HampaBlIeHbl Ha OTPabOTKY YMEHMsI coOMpaTh JabOPAaTOPHYIO YCTaHOBKY JUIS
HaOMIOJIEHUsT SIBJIEHUSI DJIEKTPOJIM3a, 3aKperjieHue 3HaHuM 3akoHa @apajesi, OlLIEHWBaHUE
MTOTPEITHOCTH U3MEPEHUN.

JIuteparypa:

1.Imutpuena, B.®. ®usuka ans npodeccuii 1 cnenuaibHOCTeN TEXHUUECKOTro poduiIs:
yueOnuk / B. ®@. JImutpueBa. — M.: U3narensckuii neHTp «Akagemus», 2017. — 464 c.

2. JImutpueBa B.®., CaBa O.B. ®usuka mus mnpodeccuii U crenuaaIbHOCTEH
TexHudeckoro mpoduis. COopHUK 3a1a4: yaeOHOe mocodue ajisi 00pa3oBaT. YUpEKJICHUN Had. U
cpen. mpod. oopazoBanus / B. ®@. ImutpueBa. — M.: U3natenbckuii meHTp «Axamemusi», 2017.
—256.c¢.

Ilpakxmuueckoe 3ansmue Ne 18 «3ydeHue ABiaeHUS ICKTPOMArHUTHON WHTYKIIHI

Lenp 3aHATHA: J0Ka3aTh JKCIEPUMEHTAIbHO MpaBwio JleHua, onpeznensomniee
HaIlpaBJICHUE TOKA IIPU 3JIEKTPOMAarHUTHON MHIYKLIUH.

3amaHus HampaBieHbl Ha OTpPaOOTKYy YMEHHS MNpuMeHsATh mpaBwio Jlenma, ans
OIpE/IeTICHUs] HAMPABIICHUS TOKA IPH 3JIEKTPOMAarHUTHOM MHAYKLHMH, OLIEHUBATH MOIPELIHOCTh
HU3MEPEHUI.

Jlureparypa:

1.Imutpuesa, B.®D. ®usnka 11 npodeccuii U CuenuaibHOCTEH TEXHUYECKOTO TIPO(HIIs:
yueOHuk / B. ®@. ImurpueBa. — M.: U3natenbckuii neHTp «Axaaemus», 2017. —464 c.

2. ImutpueBa B.®., Caa O.B. ®wusuka an1 mnpodeccuil u  cnenuaabHOCTEH
TexHu4eckoro npoduis. COOpHUK 3a1ad: yueOHOe nmocodue Uit 00pa3oBar. yUpeKIeHUN Had. U
cpen. mpod. obpazoBanus / B. @. ImutpueBa. — M.: U3natenbckuii ieHTp «Akaaemus», 2017.
— 256 c.

Ilpakmuuecxoe 3anamue Ne 19 «MarHuTHbIE SIBICHUS»
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enp 3aHATUA: COBEPUICHCTBOBATH YMEHME pEIIaTh 3aJadd C MHCIOJIb30BAHHEM
MAarHUTHBIX CBOMCTB.

3amaHus HampaBJeHbl Ha OTPa0OTKY YMEHHMS MOHMMAaTh (PU3MYECKYIO MPUPOTY
MarHUTHBIX SIBJICHUH W WCIOJIB30BATh IPH PEIICHHE KAYeCTBEHHBIX U KOJMYECTBEHHBIX 3a/1a4.

JIuteparypa:

1.ImutpueBa, B.®. ®usnka s npodeccuii 1 CnenuaaIbHOCTeH TEXHUIECKOTO PO (UIIS:
yuebnuk / B. @. [Imutpuena. — M.: M3natensckuit ieHTp «Axagemusy», 2017. — 464 c.

2. ImutpueBa B.®., CaBa O.B. dusuka mna mnpodeccuit u  crenuamIbHOCTEH
TexHudyeckoro npoduis. COopHUK 3a1a4: yaeOHOe mocodue ajst 00pa3oBaT. YUpeKJICHUN Had. U
cpen. nmpod. oopazosanus / B. ®@. [imutpueBa. — M.: U3natenbckuii ieHTp «Akaaemusi», 2017.

— 256 c.

Ipaxmuyecxoe 3anamue Ne 20 «OnpeneneHne MoKa3aTemst MPETOMIICHHS CTEKIIa

Hens 3ansrtusa: OnpenenuTs MOKazaTeldb MNPEJOMIIEHUS CTEKJIa C  [OMOIIBIO
IJTOCKONAapaJJIETbHOM TNTACTUHKH.

3amaHus HampaBJieHbl Ha OTPAOOTKY YMEHHMsI ONpENENATh MOKa3aTeNlb MPEIOMIICHHUS
BEILIECTB HA PUMEPE CTEKJIA, OLIEHUBATh NOTPEIIHOCTh U3MEPEHUII.

Jluteparypa:

1.JImutpuea, B.®. ®usuka mist nmpodeccuii U CenuaabHOCTEH TEXHUUECKOTO MPOQuIIs:
yueOnuk / B. @. JImutpueBa. — M.: U3natensckuii neHTp «Akagemus», 2017. — 464 c.

2. JImutpueBa B.®., CaBa O.B. dusuka mua npodeccuii U crenuaaIbHOCTEH
TexHudeckoro mpoduis. COopHUK 3a/1a4: yaeOHOe mocodue ajist 00pa3oBaT. YUpEKJIACHUN Had. U
cpen. nmpod. oopazoanus / B. ®@. JimutpueBa. — M.: U3natenbckuii neHTp «Axamemusi», 2017.
—256.c.

Ipaxmuuecxoe sanamue Ne 21 «OrnpeneneHue UIMHBI CBETOBOM BOJIHBI C MOMOIIBIO
TU(PPaKIIMOHHOMN PEIIeTKID

Henp 3anstus: C nomombio AUGPAKIUOHHON pPEIIeTKH HM3MEPUTh AJUHY CBETOBOU
BOJIHBI.

3amaHus HampaBJIeHbl Ha OTPaOOTKYy YMEHHS ONpPENENATh AJIUHY CBETOBOM BOJIHBI
(kpacHOH, (QHOIETOBOI), HCMONB3Ysd CBONCTBO AU(PAKIUU CBETA, OIECHUBATh IMOTPEIIHOCTH
M3MEPEHUH, UCMOJIb30BaTh CIPABOYHBIN MaTepual.

JIureparypa:

1.Imutpuena, B.®. ®usuka 1uia npodeccuit 1 cnenuaaIbHOCTeH TEXHUYECKOTO MPO(UIIs:

yuebnuk / B. ®@. ImurpueBa. — M.: U3natenbckuii neHTp «Axaaemusi», 2017. —464 c.

41



2. Imutpuea B.®D., CaBa O.B. ®wusmka mns mnpodeccuii U CHEIUATBHOCTEH
TexHu4deckoro npoduins. COopHUK 3a1ad: yaeOHOe TocoOue s 00pa3oBar. yUpeKICHUN Had. U
cpen. mpod. obpazosanus / B. @. ImutpueBa. — M.: U3natenbckuii eHTp «Akaaemus», 2017.
—256 c.

Ipakmuyeckoe 3anamue Ne 22 «lloctpoeHrne H300pakeHUs NpeAMETa C MOMOUIBIO
JIMH3BI»

Henp 3anstus: CoBEpIIEHCTBOBAHHE HABBIKOB MOCTPOCHHS HM300paKEHUS MpEeaMeTa ¢
MTOMOIIIBIO JIMH3

3aaHus HamMpaBlIeHbl Ha OTPaOOTKY YMEHHS CTPOUTh HM300pakeHHE TMpeaMera B
pacceMBalOMIMX W COOMpAIOIIUWX  JIMH3aX, BBHIMOJHATH pacyeT pPAaCcCTOSHUS OT JIHMH3BI [0
M300paKeHMs] TPEMETa, PacdyeT ONTHYECKOW CHIIBI JIMH3BI, U3MEPATh (POKYCHOE paccTOsHHE
JIMH3BL

JIuteparypa:

1.Imutpuena, B.®. ®usuka ans npodeccuii 1 cnenuaibHOCTeN TEXHUUECKOTro poduiIs:
yueOHuk / B. @. Imutpuena. — M.: U3parensckuit ieHTp «Akagemusi», 2017. — 464 c.

2. JImutpueBa B.®., CaBa O.B. ®usuka mia mnpodeccuii u  crneruaibHOCTEH
TexHudeckoro mpoduis. COopHUK 3a1a4: yaeOHOe mocodue ajisi 00pa3oBaT. YUpeKJICHUN Had. U
cpen. mpod. oopazoanus / B. ®@. JimutpueBa. — M.: U3natenbckuii neHTp «Axamemusi», 2017.

— 256 c.

Ipakxmuueckoe 3anamue Ne 23 «VI3yueHne BUI0B CIIEKTPOB»

Henp 3anaTusa: BbiaenuTe OCHOBHBIE OTIMYUTENbHBbIE MPHU3HAKK CIUIOIIHOTO U
JUHENYaTOro CeKTPOB, OMPEIEIUTD M0 CIIEKTPaM HCITYCKaHUs UCCIIeTyeMbIe BEIIECTBA.

3amaHus HampaBieHbl HA U3yYEHHE U OMHCAHME OCHOBHBIX OTIMYUTENIbHBIX MPU3HAKOB
CIUIOIIHOTO U JIMHEHYATOro CIEeKTpa.

Jlureparypa:

1.Imutpuesa, B.®. ®usuka mis npodeccuii U cnenuaibHOCTEH TEXHHYECKOTO PO (UIIS:
yuebnuk / B. @. Imutpuena. — M.: U3narennckuii eHTp «Axagemusi», 2017. — 464 c.

2. ImutpueBa B.®., Caa O.B. ®wusuka a11 npodeccuit M crenuagbHOCTEH
TexHuueckoro npoduis. COopHUK 3a1a4: yueOHOe mocodue A oOpa3oBaT. yUpeKIeHUI Had. U
cpen. mpod. obpazosanus / B. @. Imutpuea. — M.: U3natenbckuii eHTp «Axagemusi», 2017.
—256.c.

Ipakmuyeckoe sanamue Ne 24 «[Ipumenenne porodddexrar

HeJ’IL 3aHATHUSA: COBCPIICHCTBOBAHNEC HABBIKOB ITPUMCHCHUS 3aKOHA (I)OTOB(I)(I)CKTB.
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3amaHus HampaBleHbl HAa W3y4eHHE U OObsicHeHHe 3akoHOB CToNeToBa Ha OCHOBE
KBaHTOBBIX IPEJCTABJICHUN, COBEPIICHCTBOBAHUE HABBIKOB PEIICHHUA 3ajad HAa OINpeeiieHUue
paboThl BBIXOJA MO TpadHKy, MAKCUMAIBHYI0 KUHETHYECKYIO SHEPTrHUI0 B 3aBUCHMOCTH OT
YacTOTHI.

JIuteparypa:

1.ImutpueBa, B.®. ®usnka s npodeccuii 1 CnenuaaIbHOCTeH TEXHUIECKOTO PO (UIIS:
yuebnuk / B. @. [Imutpuena. — M.: M3natensckuii neHTp «Axagemus», 2017. — 464 c.

2. ImutpueBa B.®., CaBa O.B. dusuka mna mnpodeccuit u  crenuamIbHOCTEH
TexHudyeckoro npoduis. COopHUK 3a1a4: yaeOHOe mocodue ajst 00pa3oBaT. YUpeKJICHUN Had. U
cpen. nmpod. oopazosanus / B. ®@. [imutpueBa. — M.: U3natenbckuii ieHTp «Axamemusi», 2017.
—256 c.

Ilpakmuuecrkoe 3anamue Ne 25 «M3ydeHme B3aMMOJEHUCTBUS YacTUIl W SACPHBIX
peakumii»

Hens 3anstusa: IlpoananusupoBath (oTorpaduu TpPEeKOB 3apsDKEHHBIX YaCTHIL,
JBIDKYIIUXCS B MATHUTHOM TI0JI€ U YYAaCTBYIOIIMX B SIIEPHBIX PEAKIIHSIX.

3amaHus HalpaBJIeHbl HA OTPAa0OTKY YMEHHMsI aHAIM3UPOBATh, BHIMIOJHATH U3MEPEHUS U
pacueTsl ¢ UCIoJib30BaHueM (oTorpaduil TPeKOB 3apsSKEHHBIX YACTHII.

Jluteparypa:

1.JImutpuea, B.®. ®usuka mist nmpodeccuii U CenuaabHOCTEH TEXHUUECKOTO MPOQuIIs:
yueOnuk / B. @. JImutpueBa. — M.: U3natensckuii neHTp «Akagemus», 2017. — 464 c.

2. ]ImutpueBa B.®., CaBa O.B. ®wsuka pama npodeccuii U CrenuaaIbHOCTEH
TexHudeckoro mpoduis. COopHUK 3a/1a4: yaeOHOe mocodue ajist 00pa3oBaT. YUpEKJIACHUN Had. U
cpen. nmpod. oopazoanus / B. ®@. JimutpueBa. — M.: U3natenbckuii neHTp «Axamemusi», 2017.

— 256 c.

2.3.Yuebno-memoouuecxkoe obecneuenue camocmoamenvHoil padomul Cmyoenmos

CamMocrosTenbHas pa60Ta HC IIPpEAyCMOTpCHA y‘le6HBIM IIJTaHOM CIICIHUAJIbHOCTH.

3. YueOHo-MeToaMUecKOe obecneyeHHe padoyeil mporpaMmMsl
3.1.Vuebnasa numepamypa
1. Amutpuesa, B.®. ®duzuka 11 npodeccuil ¥ cnennanbHOCTeH TEXHUYECKOTO PO QHIIS:
yueOHuk / B. ®@. ImurpueBa. — M.: U3natenbckuii neHTp «Axaaemus», 2017. —464 c.
2. ImutpueBa B.®D., CaBa O.B. ®usuka mig mnpodeccuii U crnenuambHOCTEH

TexHu4deckoro npoduis. COopHUK 3a1ad: ydeOHOe ocoOue a1 o0pa3oBart. yUpeKIeHU Had. U
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cpen. mpod. obpazosanus / B. @. ImutpueBa. — M.: U3natenbckuii eHTp «Akaaemus», 2017.
— 256 c.
3.2Unmepnem-pecypcoi

1. denepanbHblil LIEHTP UHPOPMALIMOHHO-00pPa30BaTENbHBIX PECYPCOB. [ DIEKTPOHHBIN
pecypc] — Pesxxum pocryma: www. fcior. edu. ru

2. Axkanemuk. CroBapy ¥ SHIUKIIOTICANU. [ DNEKTPOHHBIN pecypc] — Pexum mocryma:
wwww. dic. academic. ru

3. Books Gid. DnexTponnas oubinoreka. [ DnekTpoHHbIi pecypc] — Pesxkum mgocryma:
www. booksgid. com

4. I'nobGanteka. ['mobanbHas 6MOIMOTEKA HAYYHBIX PECYPCOB. [ DIEKTPOHHBIN pecypc]| —
Pesxxum mocryma: www. globalteka. ru

5. Enunoe okHO 1ocTyma kK 00pa3oBaTeabHBIM pecypcaM. [ DIeKTPOHHBIN pecypc] —
Pexxum moctyma: www. window. edu. ru

6.Jlyumas yueOHas muteparypa. [ I1IeKTpoHHbBINH pecypc] — Pesxxum goctyma: WwWw. St-
books. ru

7. Poccuiickuii oOpaszoBarenbHbIi opTai. JJocTymHOCTh, KauecTBO, 3 (HEKTUBHOCTS.
[DnexTponHBIH pecypc] — Peskum moctyma: www. school. edu. ru

8.0nexTponHas 6ubauoTeuHas cuctema. [ DIeKTpoHHBIN pecype]| — Pexxum nocryma:
www. ru/book

9.06pazoBatenbHbIe pecypchl MHTepHEeTa — Du3uka. [ DnekTpoHHBIN pecypc| — Pexum
nocryma: Www. alleng. ru/edu/phys. htm

10.Equnas xosutekmus udpoBeIX 00pa30BaTeIbHBIX PECYPCOB. [ DIEKTPOHHBIHN pecypc|
— Peskum mocryma: www. school-collection. edu. ru

11.Y4ebHo-MeToamueckas razera «dusukay. [DnekTpoHHBIN pecypc] — Pexum gocryna:
https//fiz.1september. ru

12. HoGeneBckue naypeatsl o ¢pusuke. [ DIEeKTpOHHBIHN pecypce]| — Pexxum nocryma:
www. n-t. ru/nl/fz

13. S nepuas ¢usuka B lHTepHETE. [DNEKTPOHHBIN pecypc] — Pexkum moctyma: WwWw.
nuclphys. sinp. msu. ru

14.HayuHo-nonynsipHbli pusnko-maTeMaTrueckuil xxypHan « KBanT». [DneKTpoHHBIN
pecypc] — Pexxum mocryma: www. kvant. mccme. ru

15.EcTecTBEeHHO-HAayUHBIN KypHaI U1 MOJIOAEKH «IIyTh B HayKy». [ DJIEKTpOHHBIN

pecypc] — Pesxxum poctyma: www. yos. ru/natural-sciences/htmi

4. MarepunajbHO-TeXHMYecKoe o0ecnevyeHne padoueil MporpaMmsbl
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Jlnsi OCBOGHHsSI MPOTPaMMbl TUCHUIUIMHBI «DU3KMKa» B TEXHUKYME €CThb B HAJINYHE
yueOHbII KaOWHET, B KOTOPOM HMEETCS BO3MOXKHOCTH OOECIEUUTh CBOOOTHBIA IOCTYN B
WuTepHeT Bo BpeMs yueOHOTO 3aHATHS U B IIEPHO/1 BHEYYEOHOM eI TeTbHOCTH 00yJarOIuXCs.

[Momemenne  kabunera  ¢Qusuku  ymosieTBopsier  TpeOoBanusMm  CaHuWTapHO-
SMHUJIEMUOJIOTHYECKUX NPAaBUJI M HOPMATUBOB M OCHAIIEHO THUIIOBBIM O0OPYIOBaHHEM, B TOM
gyuciae  ydyeOHOW Mebenpi0 W cpeacTBaMu OOydYeHHs, JOCTaTOYHBIMU JUIS BBITIOJHEHUS
TpeOOBaHMI K YPOBHIO IOJTOTOBKU O0YJaIOLTIXCS.

B xabuHeTte ecTh MyIbTHMEIUITHOE 000pYIOBaHHE, TIOCPEACTBOM KOTOPOTO YIaCTHUKH
00pa3oBaTeNLHOTO MpoIlecca MOTYT TPOCMATPHUBATh BU3yaIbHYIO HH(pOpManuio mo ¢usmke,

CO3JaBaTh MPE3CHTAINU, BUACOMATCPUAJIBI U T. II.
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