Ipunoscenue 2.6 x OHOII-II no cneyuarvnocmu 22.02.08
Memannypeuueckoe npouszsoocmeo (no udam npou3800Cmea)
(Hanpasnennocmv Memannypaus uepHbix MEemanios)

MuHHCTEPCTBO HAYKH U BBICIIEro oOpazoBanus Poccuiickoit denepannn

denepanbHOE TOCYAAPCTBEHHOE OF0KETHOE 00Pa30BaTENbHOE YUPEIKACHUE
BbICLIEr0 00pa30BaHuUs
«MarHuTOropcKkmii rocy 1apCTBEHHbIN TEXHUYECKUN YHUBEPCUTET
nM. I'. 1. HocoBa»
MHoronpopuIbHBINA KOJUIEHK

PABOYASI TIPOTPAMMA YUYEBHOW JUCHUIIJINHBI
OVYIL.06 PU3UKA
«0011e00pa30BaTEJIbHOI0 IUKJIA)

NPorpaMMbl NOATOTOBKH CIEHMAJTHCTOB CPeIHEro 3BeHa
cnenquajJbHocTH 22.02.08 MeTa/utyprudeckoe npou3BoAcTBO
(Mo BUAAM NPOU3BO/ICTBA)
(HanmpasiaeHHocTh MeTa/LIyprusi YepHbIX MeTaJ1JI0OB)

KBanudukamnus: TeXHUK

®dopma 00yueHus
ouyHas Ha 0a3e OCHOBHOIO 00LIero 00pa3oBaHUs

Marnuroropck, 2025
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Pabouas mporpamma ydeOHON aucrumuuHbl «Pusnka» paspaboTaHa Ha OCHOBE TpeOOBaHUM
®denepalibHOTO TOCYAApCTBEHHOTO 00pa30BaTENbHOTO CTaHAApTa CpPEAHEro ooiero obpa3oBaHMUs,
YTBEPXkKJACHHOTO Tpuka3oM MuHucTepcTBa oOpa3oBaHus u Hayku Poccuiickoit @enepanuu ot «17» Mas
2012 roga Ne 413, Ha ocHOBE MOJOKEHUN (eaeparbHON OCHOBHOW 00111€00pa30BaTEIbHOM MPOrPaMMBbl
cpenHero oOmiero oOpa3oBaHMs, YTBEPKISHHOW Mpuka3oM MUHUCTEpCTBa MpocBenieHus Poccuiickoi
®enepannn ot «18» mas 2023 roma Ne 371, Ha ocHOBe TpeboBaHuN DeaepabHOTO rOCyIapCTBEHHOTO
00pa3oBaTENBHOIO CTaHJAPTA IO CIEIHATBLHOCTH CpeaHero mnpodeccuoHansHoro odpasosanus 22.02.08
Mertannyprudeckoe npou3BoACTBO (M0 BUaM MPOU3BOCTBA), YTBEPKASHHOTO IpUKaz3oM MuHuCTEpCcTBa
npocBenieHus: Poccuiickoit ®denepanuu ot «25» centsadps 2023 r. Ne 718, u ¢ ydyeroM noigydaemoun
CHEIHAbHOCTH.

Opranmzanus-pa3padoruuk: MuoronpopmwisHeiii Kotk PIBOY  BO  «Marauroropckuit
rocyJapCcTBEHHBIN TexHUYeCcKuil yHusepcurer uM. I'. . HocoBay

Paspabomuyux:
npenogaBatens otaenenus Nel «O0meo0pa3oBaTenbHOM MOATOTOBKID)
Muoronpodunbaoro komemka @I'bOY BO «MI'TY um. I.'11. HocoBa»

Maprapura Bnagumuposna OpeHOypkuHa

OJOBPEHO

[IpenmeTHOM KOMUCCUEH Metognueckoi komuccrern MK
«MaremMaTH4eCKuX U €CTECTBEHHOHAYYHBIX

JUCLUTIIINH [Tpotokomn Ne 3 ot «19» despanst 2025r.

IIpencenarens E.C. KopeiTHHKOBa
[Iporoxoin Ne 5 ot «22» ssHBapst 2025r.
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1 OBIIASL XAPAKTEPUCTHKA PABOYEW TIPOTPAMMBI  YYEBHOM
TACIATLITAHBI

1.1 O6sacTh NpUMeHeHHsI TPOTPAMMBbI

Pabouast mporpamma y4eOHOUN nuCIUTUTMHBI «DH3UKa» SIBISETCS YacThIO MPOTPAMMBI TIOJIOTOBKH
CHEIUAUCTOB CPEAHEro 3BeHa Mo crenuainbHocTu 22.02.08 MeTammyprudeckoe MpOU3BOJCTBO (IO
BHJIaM TPOU3BOACTBA). Pabovasi mporpamMma coctaBiieHa it 09HOU popMbl 00yUeHUSI.

1.2 Heap m MeCTO AUCHHUILUIMHBI B CTPYKType NPOrpaMMbl MOATOTOBKH CHEHHAJINCTOB
CpeJHero 3BeHa
VYyeOnass mucruruiiHa — «@u3UKa» OTHOCUTCS K 00meo0pa3oBaTeIbHOMY IHUKIY TPOTPAMMBI
MOATOTOBKH CTICIIHAIMCTOB CPEHEr0 3BeHa M OTHOCUTCA K npeameTHoi obmactu @I'OC cpeqnero obmiero
oOpa3oBaHus «ECTECTBEHHBIC HAYKN.
YpoBeHb oOcBOeHHsS y4eOHOW mucuMIUIMHBI B cooTBeTcTBUU ¢ DPI'OC cpemnero o06miero
00pa3oBaHUs YIiIyOJICHHBIN.
OcBoeHMEe TUCIUIIMHBI HAITPABJICHO HA JJOCTHKEHHUE CIACAYIOUINX LEIei:
e (GopMHUpOBaHHE HWHTEpECa W CTPEMJICHHSI OOYYAIOIIMXCS K HAYYHOMY HW3YYCHHUIO TPHPOJIEI,
pa3BUTHE UX UHTEIIEKTYaIbHBIX U TBOPUYECKUX CIIOCOOHOCTEN;
® pa3BUTHE MPEACTABICHUN O HAYYHOM METOJIC TIO3HAHMS U ()OPMUPOBAHUE HCCIIEAOBATEIHCKOTO
OTHOIIIEHUS K OKPYKAIOLUM SIBIICHUSIM;
¢ (OopMHUPOBAHHE HAYYHOTO MUPOBO33PEHUS KaK Pe3ysibTaTa U3yueHHs OCHOB CTPOCHHS MAaTEepPHU
U GyHIaMEHTAIBHBIX 3aKOHOB (DU3UKH;
e (GopMHUpPOBaHHE YMEHUH OOBSACHATH SBJIICHUS C WCIIONB30BAaHUEM (U3NYSCKUX 3HAHUU U
HAy4YHBIX JI0KAa3aTEJIbCTB;
e (dopMUpOBaHHE TPEICTABICHUNW O PONHM (DU3UKU ISl Pa3BUTUS APYTUX ECTECTBEHHBIX HAYK,
TEXHUKHU U TEXHOJIOTH;
PabGouass mporpamma ydeOHON AUCHUIUIMHBI «DU3MKa» MMEET MEXIUCIHUIUIMHAPHYIO CBSI3b C
o6meoOpa3oBarenbHbIMU yueOHbIMU auctumuHamMu OYI1.03 Maremaruka, OYI1.07 Xumus
Vuebnas mucuurumHa — «®Dusukay SBISETCS MPEAIISCTBYIONIUM IS U3YyYEHHUS CIEAYIOIINX
qucuuiiuH 1 moaynei: OIL.01 OcHoBel MeTamtypruyeckoro npoussoactsa, OI1.02 Marepuanosenenue,
CI'.03 be3omacHOCTE XKH3HEACITESILHOCTU

2 IJIAHUPYEMBIE PE3YJIbTATHI OCBOEHUSI YUEBHOM JTUCIHUIIJIAHBI

OcBoenue conepxkanusi y4deOHoU  gucturuinHbl  «®Dusukay oOecrneuynBaeT  JOCTHKEHUE
00yUaroIUMUCS CIEAYIOIMUX Pe3yIbTaTOB:

620



O61mme u npodeccuoHaIbHbIE

Ilnanupyemblie pe3yabTaTbl 00y4eHUs

KOMIIETeHIH U JInuHOCTHBIE / MeTanpeaAMeTHbIe IIpexmeTHBIE
OK 01 BeiOupare cmocoOsl | JInuHOCTHBIE — pe3ynbTaThl  OcBoeHUs  ydeOHou | [IP61. copMupoBaHHOCTE NPENCTABICHUM O POJU U
perieHus 3a/1a4 | AUCHUIUIMHBI OTPaKalOT TOTOBHOCTH M CHOCOOHOCTH | MeCTe (PH3UKU U aCTPOHOMHUHU B COBPEMEHHOW Hay4IHOI

npodeccuoHaNbHON JesTeNbHOCTH
MPUMEHUTEIBHO K  Pa3jIu4yHbIM
KOHTEKCTaM

00y4aroIuXxcsi PyKOBOJCTBOBATHCSA CHOPMHUPOBAHHOM
BHYTPECHHEHN MIO3ULIUEN JINYHOCTH, CUCTEMOM
LIEHHOCTHBIX OPHMEHTALUMi, IO3UTUBHBIX BHYTPEHHHX
yOexaeHuil, COOTBETCTBYIOIIUX  TPAAULIMOHHBIM
LEHHOCTSIM ~ POCCHICKOro oOIecTBa, paclIMpeHue
YKU3HEHHOTO OIIbITa U OIBITA JIEATEIbHOCTH B IIPOLIECCE
pealM3allid OCHOBHBIX HAINPaBICHUM BOCIUTATEIbHOU
JESITEIbBHOCTH, B TOM YHUCIIE B YACTHU:

TPYAOBOI'O BOCIIUTAHHUSA:

JIP25. UHTEpEC K pa3IMYHbIM cepam
npodecCHOHATBHON NI TEIbHOCTH, YMEHHE COBEPILATh
OCO3HAHHBI  BBIOOp  Oynmymeid  mpodeccuu  u
peann30BbIBaTh COOCTBEHHbIC )KU3HEHHBIE IJIaHbI;

MeTaHpeI{MeTHHC PE3YyIbTAaThI
JUCHOUIIIIMHBI OTPAXKaroT:

OCBOCHMS y4eOHOIl

8.1.  OsnaseHue  yHUBEpPCAJIbHBIMU  Y4eOHBIMHU
MO3HABATEJIbHBIMU JIEHCTBUSAMU:

a) 6a30BbIe JJOTMUECKUE JICHCTBUS:

MPI. CaMOCTOATEIIbHO (dhopMynpoBaTh u
aKTyalu3upoBaTh NpoOieMy, paccMaTpuBaTh  ee
BCECTOPOHHE;

MP2. ycraHaBiauBaTh CYIIECTBEHHBIM IPU3HAK WIN

OCHOBAHUA JJISL CpaBHeHI/IH, KJ'IaCCI/I(bI/IKaHI/II/I n
00001IeHHS;
MP3. onpenensats 1end AEATEIBHOCTH, 3a1aBaTh

rapamMeTpsbl U KPUTEPUHU UX JOCTHKECHUS;
MP4. BBIABIATE 3aKOHOMEPHOCTH M NPOTHUBOPEYHS B
paccMaTpUBaEMBbIX SIBJICHUSX;

MP5. BHOCHUTH KOPPEKTHBBI B  JEATEIbHOCTD,

KapTHHE MHpa, O cucTeMooOpasyromieil posin GU3NKU B
pa3BUTUM  €CTECTBEHHBIX  HAyK, TEXHUKM U
COBPEMEHHBIX TEXHOJIOTUH, O BKJIAJNE POCCUMCKUX U
3apyOeKHBIX YYCHBIX-(DU3UKOB B pPa3BUTHE HAYKH,
NOHUMaHUE (U3NYECKON CYIIHOCTH HaOII0JaeMbIX
SIBJIGHUH MHKpPOMHpa, MakKpoMHMpa M Meramupa;
IIOHMMAHHE pOJIN AaCTPOHOMHMHM B IPAaKTHYECKOU
NESTEIbHOCTH YEeJlIOBEKa M JalbHEWIEM Hay4dHO-
TEXHUYECKOM  Pa3BUTUH,  POJIHU ¢usukn B
dbopMupoBaHuH  Kpyrozopa W (QyHKIHOHAIBHOMN
IPaMOTHOCTH Y€JIOBEKa JUISl PELICHHs MPaKTUYECKHX
3az1ay;

I1P62. cdopMHpPOBaHHOCTE YMEHHH paclo3HaBaTh
¢usnueckue ABieHUs (IPOLECChl) U OOBACHATh UX Ha
OCHOBE W3YYCHHBIX 3aKOHOB: PpPaBHOMEPDHOE U
PaBHOYCKOPEHHOE IpsIMOJIMHENHOE JBUKEHUE,
CBOOOJHOE MaJ€HHE Tell, IBUKEHUE MO0 OKPYXKHOCTH,
WHEpLMs, B3aUMOJIEHCTBUE Tel, KojedareabHOoe
JBUKECHUE, pe30oHaHc, BOJIHOBOE  JIBUJKEHHUE;
mud¢ys3us, OpOyHOBCKOE  JBUIKEHHE, CTPOEHHUE
KHUJIKOCTEH M TBEpAbIX TeJ, U3MEHEHHe oObema Tell
npu HarpeBaHUU (oxyaxaeHun), TEIJIOBOE
paBHOBECHE, HCIApEHHE, KOHJIEHCAIUs, IUIABICHUE,
KpUCTaJIIN3alus, KUIeHNe, BIaXHOCTh BO3/lyXa, CBA3b
CpeIHEN KNHETUYECKON YHEPTUU TETIIOBOTO JIBUKEHUS
MOJIEKYJ ¢ aOCOJIIOTHOM TeMIlepaTypoi, MOBBIIIEHHE
JABJIEHMs raza IpU €ro HarpeBaHUM B 3aKPbITOM
cocyzie, CBSA3b MEX]y IapaMeTpaMu COCTOSTHUS Ta3a B
M30IIpoLeccax; AJIEKTpU3aLUs Tell, B3aUMOJAEHUCTBHE
3aps0B, HAarpeBaHUE TPOBOJHHKA C  TOKOM,
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OLICHUBATh  COOTBETCTBHE  pPE3YyJbTaTOB
OIICHUBATh PUCKHU MOCJIEICTBUH IESITEIILHOCTH;
MP6. pa3zBuBaTh KpeaTUBHOE MBILJICHUE TIPU PEILICHUHU
KU3HEHHBIX TPo0IeM;

0) 0a30BBIC UCCIIEIOBATEIIBCKUE ACHCTBUSA:

MP7. BnaneTs HaBBIKAMU Y4eOHO-HCCIIEIOBATEIHCKOM
U TPOCKTHOM [EATENbHOCTH, HABBIKAMH pa3pelieHus
npo0Jem;

MPI12. BbISBISTH NPUYUHHO-CIEACTBEHHBIE CBSI3U U
aKTyaJu3upoOBaTh 3aJady, BBIJBUTaTh THUIIOTE3y €€
pellleHus, HAXOOUTh apryMEHTHI JJs JO0Ka3aTelIbCTBa
CBOUX YTBEP)KIICHMM, 33]]aBaTh apaMeTPbl U KPUTEPUHU
peleHus;

MP13. aHanu3upoBaTh MOJYYEHHBIE B XOJI€ PEIICHUS
3aJaud  pe3yNbTaThl, KPUTUYECKU OIICHUBATH HX
JIOCTOBEPHOCTh, ITPOTHO3UPOBATh U3MEHEHHE B HOBBIX
YCIIOBHUSIX;

MP17. ymeTs NEpEHOCUTH 3HAHUS B ITO3HABATEIIBHYIO U
MPaKTUYECKYIO0 00JIACTH KU3HEACITEIBHOCTH;

MP18. ymeTp WuHTErpupoBaTh 3HAHUS W3 Pa3HBIX
MpEeAMETHBIX 00J1acTel;

MP19. BweigBUTATH  HOBBIE  HJCH,
OPUTHMHAJILHBIE TIOJIXO/IbI U PEIICHUS;
MP20. crtaBuTh mpoOieMbl W 3aJaud, JOMYCKAOIINe
aTbTEPHATUBHBIC PEIICHUS;

LIEJISIM,

npeainaraTtb

B3aMMOJICHICTBUE  MAarHUTOB,  DJIEKTPOMAarHUTHAs
WHAYKIUS, ACWCTBUE MAarHUTHOTO TOJISE Ha TIPOBOJAHUK
C TOKOM M JBWKYLIMHCS 3apsij, >JIEKTPOMarHUTHBIC
KoJIe0aHus u BOJIHBI, IpSIMOJIMHEHHOE
pacmpocTpaHeHHE CBETa, OTPAXKECHHUE, HPEIOMIICHUE,
uHTephepeHys, AMdpakIus U MOJsSpU3alUs CBETa,

aucriepcus  cBeTa;  (OTOIIEKTpUUYECKUN AP (DEKT,
CBETOBOE JaBJICHWE, BO3HUKHOBEHHE JUHEHYATOTO
CIeKTpa  aromMa  BOJOPOJAA,  €CTECTBEHHAas |

UCKYCCTBEHHAsI paJiMOAKTUBHOCTH;
[IPGS5. yMeHue y4uTHIBaTH TpPaHUIBI TPUMEHEHUs
U3YyYCHHBIX (U3NYECKUX MOJENeH: MaTepuanbHas
TOYKA, MHEpLHUAJIbHAs CHCTEMa OTCUYETa, WJCaTbHBIN
ra3; MOJIEJIM CTPOEHUS Ia30B, KUIAKOCTEH U TBEPJBIX
T€J, TOYEYHBIA DIIEKTPUYECKUM 3apsan, sAAepHas
MOJIeIb aTOMa, HYKJIOHHAsl MOJIeIb ATOMHOTO sJ]ipa Ipu
peleHny (GU3NYECKUX 3a/1a4;

[IPy3. chopMupOoBaHHOCTP  yMEHHS  pa3jiNyaTh
yCJIOBUSL PUMEHUMOCTU MoJieneld (GU3NUecKux Tel U
npoleccoB  (ABJIEHMI): HMHEpIHaIbHas  CHUCTEMa
oTCcyeTa, MarepuajbHas TOYKa, PaBHOYCKOPEHHOE
JBIDKEHUE, CBOOOJIHOE MajJieHHe, aOCOIOTHO yIpyras
nedopmarusi, aOCONIOTHO YIpyroe u abCONIOTHO
HEYIIPYroe CTOJIKHOBEHUS, MOJENEH ra3a, )KUIKOCTH U
TBEPAOTO (KpUCTAINIMYECKOr0) Teja, UealbHOTo rasa,
TOUEYHBIN 3apsijl, OJAHOPOJHOE AIIEKTPUYECKOE IIOJIE,

OOAHOPOJHOC MAar"gsmuTHOC TI0JIC, rapMOHHUYCCKUEC
KOJ'IC6aHI/ISI, MaTeMaTHUYeCKUI MasiTHHK, I/I,Z[CaJ'IBHHﬁ
pr>KPIHHBII71 MasiTHUK, TapMOHHUYCCKUEC BOJIHBI,

UICATFHBIA KOJICOATEeNbHBIH KOHTYpP, TOHKAas IIMH3a;
MOJIeJIei aToMa, aTOMHOT'O SIIpa ¥ KBAHTOBOW MOJIEIN
CBETa;

[IPy4. cdopMupoBaHHOCTH
0COOEHHOCTH  TMPOTEKAHHS

00BSACHATH
SIBJIEHUU

YMEHHSI
(buznuecKux
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MEXaHUYECKOE JIBUKEHHE, TEIIOBOE IBUKEHUE YaCTHUI]
BEIIECTBA, TEIUIOBOE paBHOBECHE, OPOYHOBCKOE
nBukeHue, Auddy3us, HcnapeHue, KUIIEHHEe U
KOHJICHCAllUsl,  IUJIaBJIEHME U KpUCTaNIM3alus,
HAIpPaBJIEHHOCTh TEIUIONEpEeaayu, EKTPU3aUU Tell,
SKBUIIOTEHIIUAIBHOCTH  MOBEPXHOCTU  3apsKEHHOTO
IPOBO/IHMKA, 3IEKTPOMAarHUTHOM UHAYKINH,
CaMOUHIYKIIUH, 3aBHCUMOCTH COIPOTUBIICHUS
NOJIyIPOBOJHUKOB "p-" 1 "n-TUNOB" OT TemnepaTypsl,
pe3oHaHca, wWHTep(EepeHIUH BOJH, IUPAKINH,
JUCTEPCUU, TIOJIHOTO  BHYTPEHHEro  OTpaKeHUs,
¢dorodddexr, Ppuznueckne MPUHLIUIBI CIIEKTPATEHOTO
aHanu3a W paboTel Jjaszepa, "ambda-" u "Gera-"
pacnansl siiep, raMma-u3iaydeHue sep;

[TPy9. chopMUpOBaHHOCTH YMEHHUS pelIaTh pacyeTHbIC
3a/la4d  C SBHO 33JaHHOM M HESIBHO 3aJaHHOM
¢u3nyeckoil MOAENbIO: Ha OCHOBAaHMM  aHAIN3a
YCJIOBHSI BRIOMPATh (PU3UUECKUE MOJIEITH, OTBEUAIOIITNE
TpeOOBaHUAM 337a4uu, NPUMEHATh (POPMYJIbI, 3aKOHBI,
3aKOHOMEPHOCTH M MOCTYJaThl (U3NYECKUX TEOPHi
IIpM  UCIOJB30BAaHUU  MaTEMaTHMUECKUX  METOJIOB
peleHus 3ajaad, NMPOBOAWUTH pacdyeThl HAa OCHOBAaHHUH
MMEIOIUXCS JTaHHBIX, aHAJIM3UPOBATh PE3yIbTaThl U
KOPPEKTHPOBATh  METOABl PEUIEHHS C  Y4ETOM
MOJIYYEHHBIX pE3yJbTaTOB; pelIaTh KayeCTBEHHbBIE
3agauu, TpeOyroue MpUMEHEHHUsI 3HaHUN U3 pa3HbIX

pa3fenoB IIKOJBHOINO Kypca (HU3MKH, a Takke
UHTETpallMd  3HAaHUM W3 JpyruxX  MpeiIMeTOB
€CTECTBEHHOHAYYHOT'O LUKJIA: BBICTpauBaTh

JIOTUYCCKYHO ICIIOYKY paCCY)K,[[CHI/Iﬁ C OHOpOﬁ Ha
HU3YUYCHHBIC 3aKOHBI, 3aKOHOMCPHOCTH U (bl/ISPI‘—IeCKI/Ie
SIBJICHHUA,

OK 02 Hcnonb3oBars
COBpEMEHHBIC CpEJICTBA IIOMCKa,

JInuyHOCTHBIE ~ pE3y/lbTaThl  OCBOGHHUS  y4eOHOI
JUCHUIUIMHBL OTPa)KalOT TOTOBHOCTb U CIIOCOOHOCTb

ITPGY. chopMUpPOBAaHHOCTH COOCTBEHHOU MO3UIIUU TIO
OTHOIIIEHUIO K bu3nIecKoi nH(popManuu,
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aHanM3a " UHTEPIIPETaluu
uHpopManuu 1 WHPOPMALMOHHbIE
TEXHOJIOTUU /ISl BBIOJIHCHHUS
3aga4 npodeccnoHaIbHON
IEATeNLHOCTH

00ydJaronumxcsi PyKoOBOJICTBOBATHCS C(HOPMUPOBAHHOM
BHYTPECHHEHN MIO3ULIUEN JINYHOCTH, CUCTEMOM
LIEHHOCTHBIX OPHEHTAlUM, MO3UTUBHBIX BHYTPEHHMX
yOEXKIeHUH, COOTBETCTBYIOIINX TPaAULIMOHHBIM
IIEHHOCTSIM  POCCHUHCKOro OOIIEecTBa, pacuiupeHue
JKU3HEHHOTO OMBITA U OIbITA JEATEILHOCTH B MPOIECCE
peanu3anyi OCHOBHBIX HAIIPaBJIICHUH BOCIUTATEIbHOMN
JIEATCIIBHOCTH, B TOM YHCIIC B YACTH:

LEHHOCTU HAyYHOTO NTO3HAHUS:

JIP32. c(OpMHUPOBAHHOCTH MHUPOBO33pPEHU,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HAayKd W OOIIECTBEHHOW MPAKTUKHU, OCHOBAHHOIO Ha
Ualore  KyJjabTyp, CIOCOOCTBYIOIIETO OCO3HAHUIO
CBOEr0 MeCTa B MOJHUKYJIHTYPHOM MHPE;

JIP34. oco3HaHME LIEHHOCTH HAYYHOU JAESITEIbHOCTH,

TOTOBHOCTH OCYLIECTBIIATh IIPOEKTHYIO u
UCCIIEN0BATEIBCKYIO ACATENBHOCTh UHAUBUAYAIBHO U B
rpyImIe;

MeranpeaMeTHbIe  Pe3yJabTaThl
JTUCITUTIMHBI OTPaXKaroT:

8.1. OsnasgeHue  yHUBEPCAIbHBIMU
MTO3HABATEIIbHBIMU JACHCTBUSMH:

B) paboTa ¢ uHpopmauei:

MP21. BnageTh HaBBIKAaMH MONy4yeHUs] HHPOpMALIUU U3
UCTOYHUKOB  pPa3HBIX  THIIOB, CaMOCTOSITEIILHO
OCYIIECTBIISITh TIOWCK, AaHalU3, CHUCTEeMATH3AIMI0 U
WHTEPIIPETAIMIO WHPOPMAIIMK PA3IUYHBIX BHJIOB U
dbopM TpeCTaBICHNUS;

MP23. OIICHUBATH JIOCTOBEPHOCTB, MP24.
UCIIONIB30BAaTh  CpeAcTBa  WMH(MOPMAIMOHHBIX U
KOMMYHHKAITHOHHBIX ~ TEXHOJIOTMA B PCIICHUU
KOTHUTHBHBIX, KOMMYHHUKATHBHBIX b3
OpraHU3aIlMOHHBIX 33/1ay C COONIOZICHUEM TPeOOBaHMI
ODPrOHOMUKH, TEXHUKH OC30MACHOCTH, THTHUEHBI,

OCBOEHUSl y4eOHOM

y4eOHBIMU

MOJy4aeMOM M3 pa3HbIX HCTOYHUKOB, YMEHUU
WCIIOJIb30BaTh IHU(PPOBbIC TEXHOJOTHU JJIsi TIOUCKA,
CTPYKTYPUPOBAHUSI, HHTEPIPETALUHA U MPEJICTABICHUS
yueOHOW W  HAydyHO-TIOMYyJSpHOW  WH(OpMAaUU;
pa3BUTHE YMEHUN KPUTHUYECKOIO aHaIu3a MOJTy4aeMou
uH(pOpMaIHH;

[IP66. BrmageHWE OCHOBHBIMH METOJAaMHU HAay4YHOTO
MO3HAHUS, HWCIOJIB3YEeMBIMH B (HU3UKE: TPOBOJIUTH
npsAMbIE W KOCBEHHBIE H3MEPEHHUS  (PU3HYECKHUX
BEJIMYMH, BBIOUpPAs ONTHMAJIBHBIA CIIOCOO M3MEpEHUS
u UCIIONb3Ys W3BECTHBIE METOJIBI OLICHKH
IIOTPELIHOCTEN U3MEPEHUN, IPOBOJANUTH UCCIIEIOBAHUE
3aBUCHUMOCTEH bU3UIECKUX BEJIUYMH c
UCIIOJIb30BAaHUEM TPSMBIX HU3MEPCHHH, OOBICHATH
MOJTy4YeHHBIE PE3YNIbTaThl, HCIONb3yd (QU3NYECKHe
TEOpHUH, 3aKOHBI W TIOHSATHSA, U JIeJIaTh BBIBOJIBI,
coOmromarh mpaBuia Oe3omacHOro  Tpyaa IpHU
MPOBEACHUU HCCJIEAOBAaHUM B paMKax Yy4eOHOro

JKCIIEpUMEHTA u yueOHO-UCCIIEI0BATENbCKON
NeSITEeIbHOCTM  C  HUCIOJIb30BaHUEM  IU(PPOBBIX
W3MEpPUTENBbHBIX  YCTPOMCTB M JaOOPaTOpHOIO

00opy0BaHus; CPOPMHUPOBAHHOCTH MPEACTABICHUHN O
METOAax IMOJNy4YeHHs HAYYHBIX acCTPOHOMHYECKUX
3HAHUI;

[1Pyl1. oBnanenue pa3iuuHbIMH CLIOCOOAMU pabOTHI €
uHpopmanuen ¢bu3nueckoro colepKaHus €
WCTIOJIb30BAHUEM COBPEMEHHBIX HH()OPMAIIMOHHBIX
TEXHOJIOTUH, pa3BUTHE YMEHUH KPUTHUYECKOTO aHAIN3a
Y OLIEHKH JIOCTOBEPHOCTH IOTydaeMOi HH(pOpMaIum,
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pecypcocOepekeH sl, MPABOBBIX M ITHYECKUX HOPM,
HOPM UH(POPMAITMOHHOHN 0€301TaCHOCTH;

OK 03 [InanupoBarh u
pealln30BEIBATh coOCTBEHHOE
npoheCCUOHATLHOE U JINYHOCTHOE
pa3BHUTHE, TPEAIPUHUMATEIBCKYIO

JEATeILHOCTD B
npogeccuOHaTBLHON cepe,
UCIIOJIb30BATh 3HAHUS o
IIpaBOBOM u (dbuHaHCOBOM
IPaMOTHOCTH B Pa3IMYHBIX

JKN3HCHHBIX CUTYyalluAaX

JInuHOCTHBIE ~ pe3ynbTaTbl  OCBOGHUS  y4eOHOH
JUCHUIUITMHBL OTPa)KalOT TOTOBHOCTh M CIIOCOOHOCTD
00y4aroIuXxcsi PyKOBOJCTBOBATHCS CHOPMHUPOBAHHOM
BHYTPECHHEHN MIO3ULIUEN JINYHOCTH, CUCTEMOM
LICHHOCTHBIX OpPUEHTALMH, MO3UTUBHBIX BHYTPEHHUX
yOexaeHui, COOTBETCTBYIOIIMX  TPaJULUOHHBIM
LEHHOCTSIM ~ POCCHMCKOro o0IlecTBa, paclIMpeHHe
YKU3HEHHOTO OIIbITa U OIBITA JIEATEIbHOCTH B IIPOLIECCe
peanu3aly OCHOBHBIX HAIIPABJICHUN BOCIHUTATEIbHOM
JESITEIbBHOCTH, B TOM YHUCIIE B YACTHU:
JyXOBHO-HPABCTBEHHOI'O BOCITUTAHMS:

JIP12. chopMUPOBAaHHOCTh HPABCTBEHHOTO CO3HAHUS,
3THYECKOTO MOBEICHMS;

JIP13. cnocoOHOCTH  OLIEHMBAaThb  CUTYallUIO U
IIPUHUMATh OCO3HAHHBIE PEIICHMs, OPUEHTUPYACH Ha
MOpabHO-HPABCTBEHHbBIE HOPMBI U LIECHHOCTH;

JIP14. oco3HaHue JIMYHOTO BKJIaJa B IIOCTPOCHHE
YCTOMYMUBOTO OYAYIIETO;

TPYZAOBOI'O BOCIIUTAHHUSA:

JIP26. roTOoBHOCTh M CHOCOOHOCTH K OOpa3oBaHUIO U
camM000pa30BaHUIO HAa IPOTSKEHUH BCEH JKU3HU;
MeranpeameTHble  pe3yJabTaThl OCBOEHHS yueOHOMU
JUCLUTUTMHBI OTPaXKakoT:

8.1.  OBnageHue  yHUBEpCAIbHBIMHU
MIO3HABATEIbHBIMU JACHCTBUSAMMU:

0) 0a30BBIC UCCIIETOBATEIIBCKUE ACHCTBUSA:
MPI11. craButh u (QopMynupoBaTh COOCTBEHHBIE
3ajaud B oOpa3oBaTeNbHOM  JEATEIBbHOCTH U
KU3HEHHBIX CUTYalLlUsX;

8.3. OBnnaneHue yHHUBEPCAJIbHBIMU PETYISATUBHBIMU
JEHCTBUSMU:

a) CaMOOPTaHM3aIIUS:

y4eOHBIMU

[TP67. chopMUpPOBaHHOCTD YMEHHUS peliaTh PacueTHHIE
3aJa4d C SBHO 3a/IaHHOW (DU3MYECKOH MOJeNbIo,
UCTIONB3Ys (U3MYeCKHe 3aKOHbl M MPHUHIMUIIBI, Ha
OCHOBE  aHajJIM3a  YCJIOBMsS  3aJaud  BbIOMpaTh
(bu3nueckyr0  MoJenb,  BBIACTATH  (PU3NYECKUE
BeIMYUHBI W (HOpMynbl, HEOOXOAMMBIE IS ee
pelIeHusl, TPOBOAUTH  pacyeTbl M  OLEHUBATh
pEIbHOCTh MOJYYEHHOIO 3HAa4YeHUs] (PU3NUYECKOU
BEJIMYUHBL pewatb KaueCTBEHHbIE 3a/1a4u,
BBICTpauBasi JIOTMUYECKU HENPOTHBOPEUUBYIO IIEMOUYKY
pacCyKI€HU C ONOpOM Ha HU3YYEHHBbIE 3aKOHBI,
3aKOHOMEPHOCTH U (PH3UUECKUE SIBIICHHS,

[1PG4. BnameHue 3aKOHOMEPHOCTSAMH, 3aKOHAMH U
TeopusiMu (3aKoH BcemupHoro Tsarorenus, [, 11 u III
3aKk0oHbl HBIOTOHA, 3aKOH COXPAHEHUs MEXaHUYECKOU

OHCPIrUH, 3aKOH COXpPAaHCHHUA HWMITYJIbCa, MPHHIHWIT
CynepIio3nuun CHIJI, ITPUHIUIT PaBHOIIPAaBHOCTHU
HUHEPHUATIBHBIX CUCTEM OTCYECTA, MOJICKYJISIPHO-

KMHETHYECKYI0 TEOPHUIO0 CTPOEHHUSI BEUIECTBA, ra30BbIC
3aKOHBI, TIEPBBIM 3aKOH TEPMOJAMHAMHUKH, 3aKOH
COXpaHEHHUs AJIEKTPUYECKOro 3apsiaa, 3akoH Kymowna,
3akoH OMma JJid yyacTka 1enu, 3aKkoH OMa i OJTHOM
AJIEKTPUYECKOM 1enu, 3aKkoH Jxoyns - JIeHna, 3akoH
AJIEKTPOMArHUTHOW WHIYKIIUHM, 3aKOH COXPAaHECHHS
SHEPIrHM, 3aKOH MPSMOJIMHEHHOT0 pacIpOCTPAHECHUS
CBETAa, 3aKOH OTPAXEHUSI CBETAa, 3aKOH IMPEIOMIICHUS
CBETA; 3aKOH COXPAHEHMS SHEPTUH, 3aKOH COXPAHEHUS
HMITYJTbCA, 3aKOH COXPAHEHHS JJIEKTPUUECKOTO 3apsa,
3aKOH COXpaHEHUsi MacCOBOTO YHCIA, MOCTYJIAThI
bopa, 3akOH pagMOaKTHBHOTO pacrajna); yBEPEHHOE
WCIONb30BAHUE 3aKOHOB W 3aKOHOMEPHOCTEH MpH
aHann3e (pU3NYECKUX SBJICHUN U TTPOIIECCOB;
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MP38. CaMOCTOSITEIILHO OCYIIIECTBIISATh
MO3HABATENIbHYIO JEATEIbHOCTD, BBISABIISITH MPOOJIEMBI,
CTaBUTh U (OPMYIHUPOBATH COOCTBEHHBIC 3a7aud B
00pa3oBaTeNbHOM  JEATEIBHOCTH M KU3HEHHBIX
CUTYaIUsX;

MP39. camMOCTOSTENBHO COCTaBIISITH IIJIaH PELICHUS
npoOiieMbl € y4eTOM  HMEIOLIUXCS ~ PECYpCOB,
COOCTBEHHBIX BO3MOKHOCTEW U IIPEIIOYTEHUN;

MP44. CIoCcOOCTBOBATH (hopMHUPOBaHHIO u
MIPOSIBIICHUIO IIMPOKOW IPYAUIIMU B Pa3HBIX 00JACTAX
3HAHUU, OCTOSIHHO MOBBILIATH CBOM 00pa30BaTENbHbIN
U KyJIbTYpPHBIA YPOBEHB;

0) CaMOKOHTPOJIb:

MP46. BnaseTs HaBBIKAMU TO3HABATEBHOUN pediiekcnn

Kak  OCO3HAHMSI  COBEpIIAEMbIX  JICHCTBUN WU
MBICIIUTCIIbHBIX ImpoucccoB, ux PE3YIbTATOB u
OCHOBaHHIA;

MP47. ncnonb30Bath NpUeMbl peQIEKCUH ISl OLIEHKH
CUTYyalluu, BbIOOpa BEPHOTO PELLICHUS;

MP48. ymMmerp oOnEeHMBaTb PUCKH U CBOEBPEMEHHO
IPUHUMATD PELIEHUS M0 UX CHUKEHUIO;

[IPy2. copMHpOBAaHHOCT, CHUCTEMBI 3HAaHUU O
(Gu3NYEeCKUX 3aKOHOMEPHOCTSX, 3aKOHAaX, TEOpUsX,
JEHCTBYIOIUX Ha YPOBHSIX MUKPOMHpA, MaKpOMHUpa U
Meramupa, MpeACTaBICHH O BCEOOIIeM XapakTepe
(u3MYeCKUX 3aKOHOB; MPEICTABIEHUNH O CTPYKTYpe
MOCTPOEHHsST (U3NYECKON TEOpPHH, YTO TIO3BOJIUT
OCO3HaTh poiib  (DyHIAAaMEHTAIbHBIX 3aKOHOB H
NPUHLMIIOB B COBPEMEHHBIX IIPEJICTABICHUSIX O
npupojie, MOHATH TPAHUIBl MPUMEHHUMOCTH TEOpHH,
BO3MOXXHOCTM  HUX TNPUMEHEHHUS JUIsl  ONHUCAHMS
€CTECTBEHHOHAYYHBIX SIBJICHUI U TIPOIIECCOB;

[MIPy5. cdopMHpOBaHHOCTH YMEHUH IMPHUMEHSTH
3aKOHBI KJIACCHUECKON MEXaHUKH, MOJEKYISIpHON
GU3MKH W TEPMOJMHAMUKH, DIEKTPOAWHAMHKH,
KBAaHTOBOM (U3MKM [UIsi aHanu3a W OOBSCHEHUS
SIBJIGHUH MHUKpPOMHpa, MaKpoMHpa M Meramupa,

pa3nuyaTh yCIIOBHS (rpaHuLIbL, o0nacTH)
MPUMEHUMOCTH  (PU3UYECKHUX 3aKOHOB, IIOHHMAaTh
BceoOlMi XxapakTep (yHIaMEHTAJIbHBIX 3aKOHOB

(3aKOH COXpaHEHUS MEXaHUYECKOM H3HEepruM, 3aKOH
COXPaHEHHUs UMIYJbCa, 3aKOH BCEMUPHOTO TATOTEHUS,
NEPBBIA 3aKOH TEPMOAMHAMUKH, 3aKOH COXPAaHEHHS
JNEKTPUYECKOTO 3apsa, 3aKOH COXPAHEHHUS DHEPIHH)
Y OTPaHMYEHHOCTH HCIIOJIb30BAHMS YACTHBIX 3aKOHOB;
aHAIM3UPOBATh (U3NYECKUE TIPOIECCHI, HCIONb3Ys
OCHOBHBIE IIOJIOKEHUSI, 3aKOHBI M 3aKOHOMEPHOCTH:
OTHOCHUTENIbHOCTb MEXaHUYECKOTO JIBUKEHMUS,
(opMysIbl KHHEMAaTHKU PaBHOYCKOPEHHOTO JBHIKEHHUS,
npeobpazoBanus  lamunmes  yigs CKOpocTH U
nepeMeleHus, Tpu 3akoHa HploToHa, npuUHLUI
OTHOCUTENbHOCTH  ['anmuies, 3aKOH  BCEMHPHOTO
TATOTEHUS, 3aKOHbl COXpPAHEHUS HUMIylIbca U
MEXaHUYECKON »SHEpruu, CBA3b pabOThl CHIIBI C
N3MEHEHHEM  MEXaHMYECKOM  DHEPIUM,  YCIOBHUS
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paBHOBECHsI  TBEpIOrO  TeJd; CBA3b  JABJICHUSA
HJICaIbHOTO I'a3a CO CPEeIHEH KMHETUYECKOM dHEprueu
TEIUIOBOTO JIBHYKEHUS U KOHLICHTPALUE €ro MOJIEKYII,
CBA3b  TEMIIEPATyphl  BEUIECTBA  CO  CPEIHEH
KMHETUYECKOW DHEPIUed €ro 4acTHll, CBS3b aBICHMS
HJICa]IbHOTO ra3a C KOHLEHTpauued MOJEKYJI U €ro
TeMmrepaTypoi, ypaBHenue MeHnueneeBa-Kianeiipona,
NEPBBI 3aKOH TEPMOJUHAMMKH, 3aKOH COXPAaHEHUs
SHEPruu B TEIUIOBBIX IPOLIECCAX; 3aKOH COXPAaHEHUs
JIEKTPUIECKOTO 3apsna, 3aKOH Kynona,
HOTEHLUAIBHOCTh JJIEKTPOCTATUYECKOTO T0JIA,
OPUHLUI ~ CYNEPHO3ULUU  DJIEKTPUYECKUX  IOJIEH,
3akoHa Kynona; 3akoHbl OMa Ui yyacTKa LIeTIH U IS
3aMKHYTOM DJIGKTPUYECKOW Ienu, 3akoH Jlxoyis-
Jlenua, 3aK0H 2JIEKTPOMarHUTHOM MHAYKLUH, IPABUIIO
Jlenna, IIOCTYJIAThI CHEeLMATIbHOU Teopuu
OTHOCHUTEIIBHOCTH OHHIITENHA, YpaBHEHHE
OiiHmTeHa a8 Qoroaddexra, MepBbld U BTOPOM
nocrynarel  bopa, mpuHIMI — HeompeaeaeHHOCTU
I'eiizenOepra, 3aKOH COXpaHEHHUS 3apsla, MaccOBOTO
yyclia ¥ DBHEPIUM B SJACPHBIX peaKUUsX, 3aKOH
pazvoaKTUBHOTO pacnania;

[IPy6. copmMupoBaHHOCTH yMEHHUH MPUMEHATH
OCHOBOIOJIArarolMe  acCTPOHOMUYECKHE  IOHATHS,
TEOPUHM W 3aKOHBI Ui aHaldu3a U OOBACHEHUs
(U3NYECKUX MPOLECCOB MPOUCXOAIIMX Ha 3BE3/aX, B
3BE3JHBIX CHCTEMaX, B MEXraJaKTHYEeCKOH Cpene;
JBIDKEHUSI HEOECHBIX TeJd, OHBOJIOIMHM 3BE3]l H
Bcenennoii;

[1Py7. cdopMHpPOBaHHOCTh YMEHMH HCCIEI0BATh U
aHAJIM3UPOBATh pa3zHOOOpa3Hble (hU3HUECKUE SBICHUS
U CBOMCTBa OOBEKTOB, NMPOBOAUTH CaMOCTOSATEIbHbIC
UCCIIEIOBAaHUsI B pPEIbHBIX U JIAOOPAaTOPHBIX
YCJIOBUSIX, YNTaTh M AHAJIU3UPOBATh XaPAKTEPUCTUKU
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NpHUOOPOB M YCTPOWCTB, OOBSACHATH MPHHIMIBI HX
paboTsr;

OK 04 D¢ dexTnBHO
B3aUMOJICHCTBOBATh M PabOTATh B
KOJIJICKTHBE U KOMaH/Ie

MertamnpenMeTHble  pe3yJabTaThl OCBOCHHS —y4eOHOM
JUCLHUIIIIMHBI OTPaXKAkOT:

8.2. OBnanenue
KOMMYHUKATUBHBIMU JACUCTBUSMU:
0) coBMeCTHasl I€SITEIbHOCTD:
MP31. moHuMaTe M HCIOJIb30BATH IPEUMYILECTBA
KOMaHJHON ¥ UHJIMBUyaJIbHOU paboThI;

MP32. BbpIOMpaTh TEMaTHUKy U METOJbI COBMECTHBIX
NEUCTBUH ¢ yd4eToM  OOIIMX  HWHTEPECOB M|
BO3MOKHOCTEHN Ka)KJ0ro 4JeHa KOJIEKTUBA;

MP33. npuHMMAaTh UEIM COBMECTHOW JESITEIBHOCTH,
OpraHU30BbIBaTh M KOOPAMHUPOBATH JEHUCTBHUS IO €€
JOCTHKCHUIO: COCTAaBIISITh IJ1aH JICHCTBHH,
pacupenensaTb poiad € YYETOM MHEHHUM Y4YaCTHHUKOB
00CyXJ1aTh pe3ylbTaTbl COBMECTHOM pabOTHI;

MP34. oueHuBaTh Ka4€CTBO CBOETO BKJIAJa M KaXKJOTO
y4yacTHUKAa KOMaHIpl B oOUMIl pe3yabTar Mo
pa3paboTaHHBIM KPUTEPUSIM;

MP37. ocymecTBiIsATh IO3UTUBHOE CTPATErHUECKOe
MOBEJICHUE B PA3JIMYHBIX CHUTYyalUsX, MPOSBIATh
TBOPYECTBO U BOOOpaKeHUE, OBITh UHUIIMATHBHBIM;

8.3. OpnaseHue YHUBEPCAIBLHBIMH PETYIATUBHBIMU
NEUCTBUSIMU:

T') IpUHATHE ce0s U IPYTHX JIIOJCH:

MP54. npuaumaTh ce0si, TOHUMAas CBOM HEAOCTATKH U
JIOCTOMHCTBA;

MPS55. npuHMMaTeh MOTHBBI M apryMEHTBHI JIPYTHX
JIOJIeN TIPU aHAJIU3€ PE3yJIbTAaTOB JAEATENbHOCTH;

MP56. npu3HaBaTh CBOE IPaBO M MPABO APYTUX JIHOAEH
Ha OIINOKH;

YHUBEPCAIbHBIMU

ITP610. oBnameHue yMeHUsSMH padOTaTh B TPYyMIE C

BBINIOJITHCHUEM  Pa3jM4YHBIX  COLMAJIBHBIX  POJIEH,
IUIAaHUPOBaTh ~ pabdoTy  TIpYHIbl,  palMOHAIbHO
pacupenenarb  AEATECIBHOCTb B HECTaHAAPTHBIX

CUTyalusiaX, aJICKBATHO OLICHUBATL BKJIAJ KaXIO0ro H3
YYaCTHHKOB TpYINIBl B PELICHUE paccMaTpHUBaeMOn
po0JIEMBI;

OK 05 OcymecTBisiTh YyCTHYIO U

JIngHOCTHBIE ~ pE3yNbTaThl  OCBOCHHUS  y4eOHOM

[TPy12. OBJIQJICHHE OpraHu3aIMOHHBIMU u
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MMHUCbMEHHYI0 KOMMYHHUKAIIUIO Ha
rocyaapCTBEHHOM SI3BIKE
Poccuiickoit denepaiuu ¢ yueTtom
0COOEHHOCTEH  COLMAIBHOTO U
KYJIbTYPHOT'O KOHTEKCTA

JTUCIUIUIMHBL  OTPa)KalOT TOTOBHOCTh M CIIOCOOHOCTH
00y4aromuxcst pyKOBOJICTBOBATHCS CHOPMHUPOBAHHOM
BHYTpPEHHEH MO3UIEN JINYHOCTH, CHUCTEMOM
LIEHHOCTHBIX OpHMEHTALUM, IMO3UTUBHBIX BHYTPEHHUX
yOexaeHHH, COOTBETCTBYIOIIUX  TPAAUIMOHHBIM
[EHHOCTSIM ~ POCCHICKOrO  OOIIeCTBa, paclIMpeHue
JKU3HEHHOT'O OIBITA U OMbITA AEATEIBHOCTH B IPOLIECCE
peanu3anyyu OCHOBHBIX HAIIPABJIICHUN BOCIHUTATEIbHON
JeATEIbHOCTH, B TOM YHUCJIE B YACTHU:

ACTETUYECKOT0 BOCIIUTAHUS:

JIP16. scretnyeckoe OTHOLIEHHWE K MHpPY, BKIIOYAs
ACTETUKY ObITA, HAYYHOIO U TEXHUYECKOTO TBOPUECTBA,
CHopTa, TpyJa 1 OOIIECTBEHHBIX OTHOIICHU;
MeranpeameTHble  pe3yJbTaTbl OCBOEHHUS yueOHOU
JUCUHUIIIIMHBI OTPaXKAKOT:

8.2. OBnanenue YHHMBEpCATbHBIMU
KOMMYHHUKATUBHBIMH J€HCTBUSAMU:
a) o01eHue:

MP26. ocymiecTBiIsTh KOMMYHUKAIIUK BO BCeX cepax
KU3HU;

MP28. BrnageTe pa3nHYHBIMUA CHOCOOAMU OOIIEHUS U
B3aUMO/ICUCTBUS;

MP29. aprymeHTHpOBaHHO BECTH JHAJIOT,
cMSTYaTh KOHQIMKTHBIE CUTYAIUH;

MP30. pa3BepHYTO M JIOTMYHO H3Jaratb CBOK TOUYKY
3pEHMsI C UCTIOJIb30BAHUEM SI3bIKOBBIX CPEJICTB;

yMETh

[IO3HABATCIIbHBIMA ~ YMEHUSMH  CaMOCTOSTEIIBHOIO
npuoOpeTeHusT  HOBBIX  3HaHMH B Ipolecce
BBIIIOJIHCHUS IIPOEKTHBIX u y4eOHo-

UCCIIEIOBATENbCKUX paboT, yMeHHSAMH paboTaTh B
Tpynne ¢ BBIIOJHEHHEM pPAa3IUYHBIX COLUAIBHBIX
poJeii, muaHupoBaTh pabOTy TPYIIbI, PAaUOHATBHO
pacupenensTh  JeSATENbHOCTh B HECTaHAAPTHBIX
CUTyalusiaX, aICKBATHO OLICHMBATL BKJIAJ KaXXIOro H3
YYacCTHHKOB TpYIIBl B PELUICHUE paccMaTpHUBaeMOn
po0JIEMBI;

OK 06 IIposBiasATe rpa’kgaHCKO-

MaTPUOTHYECKYIO MO3UILIHIO,
JEMOHCTPUPOBATh OCO3HAHHOE
MOBE/IEHNE Ha OCHOBE
TPaIULIIOHHBIX POCCUICKHX

JTyXOBHO-HPABCTBEHHBIX
LIEHHOCTEMN, B TOM UYHCJIE C YUYETOM
rapMOHU3ALUN

JInuyHOCTHBIE ~ pe3y/lbTaThl  OCBOEHHUS  y4eOHOIl
JUCIUIUIMHBL  OTPa)kal0T TOTOBHOCTh M CIIOCOOHOCTH
00y4aroImuxcsi pyKOBOJICTBOBATHCS C(HOPMHUPOBAHHOM
BHYTPEHHEHN MTO3HUINEN JINYHOCTH, CUCTEMO
LIEHHOCTHBIX OpPUEHTAllUH, IO3UTUBHBIX BHYTPEHHUX
yOexieHuil, COOTBETCTBYIOIIUX  TPAAUIMOHHBIM
[EHHOCTSIM ~ POCCHICKOrO  OOIeCTBa, paclIMpeHue
’KM3HEHHOTO OIBITA Y OIBITA IEATENBHOCTH B IIPOLIECCE

I1P63. B1ageHne OCHOBOIIOJIATAIOLUIMMH (PU3HUECKUMHU
MOHATHSMM M BEJIMYMHAMH, XapaKTepU3YyIOIHUMU
¢usnyeckue mpouecchl (CBA3aHHBIMU ¢ MEXaHUYECKUM
JBUKEHHEM, B3aUMOJIEUCTBUEM TeJl, MEXaHUYECKUMU
Kole0aHUAMH U BOJHAMM; aTOMHO-MOJIEKYJISIPHBIM

CTPOCHUEM  BCHICCTBA, TCIIJIOBBIMUA ImponcccaMu;,
QJICKTPUYCCKUM n MAarHuTHBIM I10JIAMHU,
OJICKTPUYCCKUM TOKOM, OJICKTPOMAarHMTHBIMHA
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ME)KHAIMOHAJIBHBIX n
MCIKPCIIUTUO3HBIX OTHOmGHHﬁ,
IIPUMCEHATH CTaHAAapPThI

AHTUKOPPYILIMOHHOTO TTOBEICHUS

peanu3aluyd OCHOBHBIX HANpPABJICHHWI BOCIHUTATEIbHOU
JESTEIIbHOCTH, B TOM UHUCIIE B YACTHU:

rPAKJIAHCKOTO BOCIIUTAHMUS:

JIP1. chopMUPOBAHHOCTh TPAXKTAHCKOW  TO3HIIUU
oOydarolierocss Kak AakKTUBHOIO M OTBETCTBEHHOT'O
YJIeHa POCCHICKOT0 O0IEeCTBa;

JIP3. npuHATHE TpaJAMLMOHHBIX  HAIMOHAJIbHBIX,
0011eYEeTI0BEUECKUX T'YMaHUCTHYECKUX u
JEMOKPATUYECKUX LIEHHOCTEM;

JIPS. TOTOBHOCTH BECTH COBMECTHYIO ACSATEIBHOCTH B
MHTEpecax TpakJaHCKOro o0IlecTBa, y4yacTBOBaTh B
CaMOYTIPaBIICHUN B 00111€00pa3oBaTeIbHON
OpraHU3alM U JI€TCKO-IOHOILIECKUX OpraHu3alusix;
JIP6. yMeHue B3aUMOJECUCTBOBATH C COIUATIBLHBIMHU
WHCTUTYTaMH B COOTBETCTBUU C HX (QYHKIHMSIMH U
Ha3HAYEHUEM;

JIP7. roTOBHOCTH K T'yMaHUTapHOU U BOJIOHTEPCKOMN
JeSITEIIbHOCTH;

NaTPUOTHYECKOTO BOCIIUTAHUS:

JIP8. c(hopMHUPOBAHHOCTh POCCUHCKOW TI'pa’kAaHCKOM
UJCHTUYHOCTH, MAaTPUOTU3MA, YBAXKEHUS K CBOEMY
Hapoay, 4YyBCTBa OTBETCTBEHHOCTH Iepen PoauHoM,
TOpJIOCTH 3a CBOM Kpal, cBor0 PonuHy, CBOH fA3BIK U
KYJIBTYDY, IpoLuIoe " HaCTosIIEe
MHOTOHAlIMOHAJIBHOTO Hapoaa Poccuuy;

JIP9. LIEHHOCTHOE OTHOLIEHHE K TIOCYIapCTBEHHBIM
CHUMBOJIaM, UCTOPUYECKOMY M MPUPOJHOMY HaCJIEIUIO,
MaMATHUKAM, TpaguLusaM HapoJ0B Poccun,
noctixkeHusiM Poccun B Hayke, HCKYCCTBE, CIIOPTE,
TEXHOJIOTHSIX U TPYJE.

KOJICOAHUSIMU M BOJIHAMH; ONTHUYECKUMH SIBJICHUSIMU;
KBaHTOBBIMHM  SIBJICHUSIMM, CTPOEHMEM aroMa u
aTOMHOIO  fA1pa, pPaJUOAKTUBHOCTBIO);  BIAJCHHE
OCHOBOIIOJIAr AI0IIUMHU aCTPOHOMUYECKUMU
HOHATHSAMH, MIO3BOJIIOIUMU XapaKTepU30BaTh
IIPOLIECCH], MPOMCXOASIIME Ha 3BE3/1aX, B 3BE3JHBIX
CHUCTEMAaxX, B MEXIaJaKTUYECKOW Cpene; IBHKECHUE
HeOECHBIX TeJI, BOJIIOLIUIO 3B€3/] U Beenennoii;

[1Py1. chopMupoBaHHOCTH MOHUMAHUS POJIU (PU3HKH B
SKOHOMHYECKOM, TEXHOJOTMYECKOM, COIMAIbHOM H
TUUYECKON cdepax AEATeNbHOCTH 4YEIOBEKa; pOJId U
Mecta (U3MKH B COBPEMEHHOW HaydyHOW KapTHHE
MHUpPa;  pOJM  ACTPOHOMHUM B IIPAKTHYECKOH
NESTEIbHOCTH YEeJIOBEKa M JalbHEWIIEM Hay4dHO-
TEXHUUYECKOM Pa3BUTHH;

[MPy13. chopmMupoBaHHOCTH MOTHBALMU K Oymymien
npogeccuoHaIbHON JEATEIIBHOCTH 1o
CHEIHATBHOCTIM (PU3UKO-TEXHUYECKOTO MPODUIIS;

OK 07 CopelicTBOBaTH
COXPAHEHUIO OKPYKAIOLIEH Cpebl,
pecypcocOepereHuIo, MPUMEHSITh
3HaHUs 00 W3MCHEHWHW KJIMMAaTa,

JIndHOCTHBIE  pe3yNbTaThl  OCBOCHUS  y4eOHOU
JUCHUIINIMHBI OTPaXardT TOTOBHOCTb U CHOCOOHOCTD
00yJaromUXCcsl PYKOBOJICTBOBATHCS CHOPMUPOBAHHOMN
BHYTPEHHEI MO3UIMEN JINYHOCTH, CHUCTEMOM

ITPGS.  chopMUPOBAHHOCTHL  YMEHHUS  IPUMEHSTH
MOJIYUCHHBIC 3HAHUA  IJIA 00BSICHEHUS yCJ'IOBI/II\/II
NpoTeKaHUs (PU3MUECKUX SIBICHUH B NPUPOAC M IS
NPUHATUSA TPAKTHYECKUX PEIICHUI B IMOBCEIHEBHOMU
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TIPUHITATIBI
MIPOU3BOJICTBA,
JIENCTBOBATH
CUTYAILHUSIX

B

OCpEIKITUBOTO
3P PeKTHBHO
YpEe3BbIYANHBIX

LIEHHOCTHBIX OpPUEHTAlW{, IO3UTHUBHBIX BHYTPEHHUX
yOEKICHUH, COOTBETCTBYIOIINX TPaAUIIMOHHBIM
HEHHOCTSM POCCHUHCKOro OOIIEecTBa, paclIMpeHue
JKU3HEHHOTO OMBITA U OIbITA JEATEILHOCTH B MPOIECCE
peanu3alyd OCHOBHBIX HAIpPABICHWI BOCIHUTATEIBHON
JIeATEIbHOCTH, B TOM YHUCJIE€ B YACTHU:

3KOJIOTUYECKOIO BOCIIUTAHMUSL:

JIP27. chopMUPOBAaHHOCTH SKOJIOTUYECKOH KYIbTYpBI,
MIOHUMAHUE  BIHUAHHUS  COLHMAIBHO-?’KOHOMUYECKUX
MPOLECCOB HA COCTOSIHUE MPUPOJHOW M COLMAIBHOU
cpenpl, OCO3HaHUe r1100aabHOTO XapakTepa
HKOJIOTMYECKUX MPOOIeM;

JIP28. mimaHupoBaHUE W OCYIIECTBIEHUE IEHCTBUU B

OKpYKaloIlle Ccpele Ha OCHOBE 3HAHUA Leel
YCTOMUYMBOTO Pa3BUTHS YETIOBEUECTBA,;
JIP31. pacimpenue OTIBbITa NEeSATETbHOCTH

HKOJIOTUUECKOM HANPaBIEHHOCTH;
MeranpeameTHble  pe3yJabTaThl
JUCIUIIMHBI OTPaXKaroT:

8.1.  OBnageHue  yHUBEPCAIBHBIMU
MI03HABATEIbHBIMA JICHCTBUSIMH:

0) 6a30BBIC UCCIIEIOBATEIIBCKUE ACHCTBUSA:
MP15. paspabarbiBaTh IUIaH pelIeHHUsS MPOOJIEMBI C

OCBOEHUSl y4eOHOM

yueOHBIMU

y4€TOM aHaau3a UMEKIIMUXCA MaTepUalIbHBIX U
HEMaTepUaIbHBIX PECYPCOB;
MP16. ocymecTBasATh Li€JIEHANPABICHHBIA  IOUCK
IepeHoca CpeICcTB M CIOCOOOB — JEHCTBUS B
npodeccHoHaNbHYIO Cpeay;
8.2. OBnanenue YHUBEPCAITbHBIMU

KOMMYHHUKATHBHBIMU JCHCTBUSIMH:

0) cOBMECTHasI IeITEIbHOCT:

MP35. npemiarath HOBbIE MPOEKTHI, OLIEHUBAThH UJIEH C
MO3UIIMM HOBU3HBI, OPUTHHAIHHOCTH, MPAKTHYECKOM
3HAYMMOCTH;

KU3HM Ui oOecrieueHMss  O€30MacHOCTH  IpH
oOparieHnu ¢ OBITOBBIMU PUOOPAMU M TEXHUYECKUMU
YCTPOHCTBAMHU, COXPAHEHUS 370POBbS U COOJIIOJCHMS
HOPM 3KOJIOTMYECKOIO IIOBEACHUS B OKpYKarollen
cpeae; IIOHUMaHME HEOOXOIUMOCTH IPUMEHEHMS
IOCTHKEHUU buzukn u TEXHOJIOTnH s
paLMOHAIBHOIO IPUPOAOIOIb30BAHNUS;

[TPy10. chhopMupoBaHHOCTH YMEHHUI aHATU3UPOBATH H
OLIEHUBATb HOCJIEICTBHS OBITOBOM u
IIPOU3BOJICTBEHHON JESTENIbHOCTH YeJI0BeKa,
CBSI3aHHOW € (U3UYECKUMH IpOleccaMH, C MO3ULUN
9KOJIOTMYECKOM 0€30IacHOCTH; MPEJCTABIECHUH O
paLlMOHATIBHOM  IPUPOJOINOIB30BaHUM, a  TaKXke
pa3yMHOM HCIOJIb30BaHUU JOCTM)KEHUH HAyKu U
TEXHOJIOTHi Ui JanbHenIero pa3BUTHS
YeJIOBEYECKOI0 O0IIECTBA;

631




8.3. OBnaneHue YyHUBEPCATbHBIMU PETYISTHUBHBIMU
JICUCTBUSIMU:

0) CaMOKOHTPOJIb:

MP45. naBaTh OIIEHKY HOBBIM CHUTYallUsIM, BHOCHUTh
KOPPEKTUBBI B J€ATEIbHOCTh, OLIEHUBATh COOTBETCTBUE
PE3yIbTATOB IEJISIM;

OK 08 W cnons3oBaTh CcpelcTBa

¢buznueckoi KyJIbTYpbl  JUId
COXpaHEHHUSI " YKPETIIICHUS
3JI0POBBS B npouecce

npoeCCHOHATIBHON JEeSATEIbHOCTH
U TNOJJAepXkKaHUSg HeoOXOJUMOro

MeranpeaMeTHbIE  pe3yJIbTaThl
JUCITUTUIMHBI OTPAXKAIOT:

8.1. OBnaneHue YHUBEPCAIbHBIMU
[IO3HABATENILHEIMY AEHCTBUSIMU:

0) 6a30BBIC UCCIIEAOBATEIBCKHE JCHCTBUS:
MP14. naBath OIICHKY HOBBIM CHUTYallUsSIM, OLICHUBAThH

OCBOCHHS  y4eOHOM

yueOHBIMU

[1P611. OBJIAJICHUC (cdhopMHUpPOBAHHOCTH
MIPE/ICTABIICHUI) TpaBUIaMH 3aluch  (PU3UIECKHX
dbopmyn penbedHO-TOYEUHOIN cHCTeMbl 00O3HauYEeHUN
JI. bpains (ana  cruenbix W CIaOOBUIAIINX
oOyuaromuxcs);

YPOBHS (bu3nueckoi | MpUOOPETEHHBIN OTIBIT;
IIOATOTOBJIICHHOCTH 8.3. OBnaneHue yHUBEPCAJIbHBIMU PETYISATUBHBIMU
NENCTBUSIMU:
a) caMOOpTaHHU3alUs:
MP40. naBath OLIEHKY HOBBIM CUTYalIUsIM;
MP41. pacumpatre paMKu ydeOHOro mpeaMeTa Ha
OCHOBE JINYHBIX MPEAIOYTECHHUI;
MP42. nenatb OCO3HAHHBIH BBHIOOP, APTYMEHTHUPOBATh
ero, OpaTh OTBETCTBEHHOCTh 3a PEILICHUE;
MP43. ouieHuBaTh NPHUOOPETEHHBIN OMBIT;
OK 09 [Tonb3oBatbes | MetanpenMeTHsie  pe3ynbTaThl  OcBoeHus ydeOHoi | [IPyS8. chopmupoBaHHOCTH TpeaCTaBICHUNA O METOAX
npodeccnoHanbHOM JUCIUIIMHBI OTPaXKaroT: MOJYyYEHUs] HAyYHBIX ACTPOHOMUYECKUX 3HAHWIA,
JOKyMEHTaluen Ha | 8.1. OBnamenue  yHHBEpCATbHBIMH  y4E€OHBIMH | BIIAJCHHE YMEHUSMHU CaMOCTOSTEJIbHO
roCy/lapCTBEHHOM W WHOCTPAHHOM | MIO3HABATEIbHBIMU JEHCTBUSIMHU: bopMyIUpOBaTh  IEJb  KCCIeIOBaHUsS  (IPOEKTa),
A3BIKaX. 0) 6a30BBIC UCCIIEIOBATENHLCKHUE JCHCTBUS: BBIIBUTAaTh ~ TUINOTE3bl  HA  OCHOBE  3HAHMS
MP7. BrnaneTs HaBBIKAMHU YYEOHO-HCCIEAOBATEIBCKON | OCHOBOIOJIATAMOMINX (PU3UUIECKUX 3aKOHOMEPHOCTEH U
U TPOEKTHOW JAESITENIbHOCTH, HABbIKAMU pPAa3pelIeHUs] | 3aKOHOB,  MPOBEPSITh HUX  AKCHEPUMEHTAIbHBIMU
npooiieM; CpEICTBaMU; IUIAHUPOBATh U NMPOBOJIUTH (PU3NUYECKHE
MPS. criocoOHOCTH U TOTOBHOCTH K CAMOCTOSITEILHOMY | OKCIIEpUMEHTBI,  OMHCHIBATh U aHAJU3UPOBATH
MOMCKY METOJOB pEIICHUS TPAKTUYSCKUX 3a/ad, | MOJIYYeHHYI0 TPH  BBIMOJHEHWHM  OKCIIEPUMEHTA
MPUMEHEHHUIO PA3JIMYHBIX METOAO0B MMO3HAHUS; nH(popMaIuIo, ONpEACIATh JIOCTOBEPHOCTh

MPO. oBnasieHre BUiaMu ACSITEILHOCTH 1O MOJTYYCHUIO

MOJIYYEHHOTO pe3ynbTara;

632




HOBOI'O 3HaHHUsA, €r0 MHTEPIpEeTalNuU, IPeoOpa30BaHHIO
U TPUMEHEHUIO B PA3JIMYHBIX y4EOHBIX CHUTYalUsX, B
TOM 4YMCJI€ IpPHU CO3/IaHUM YUEOHBIX U COLHMAIBHBIX

IIPOEKTOB;
MP10. dopmupoBaHre HAy4YHOTO THIIA MBIIUICHUS,
BIIQJICHUE HAYYHOM TEPMHUHOJIOTHEH, KIHOYEBBIMU

IIOHATHUAMHU U METOJaMHU,

IK 1.5 ObecrieunBaTh  ®
KOHTPOJIMPOBATh coOutoIcHHE
paboTHUKaMU TpeOOBAHUI OXPAHBI
Tpyza, TOKApHOM,
MIPOMBIIIJICHHONW U 3KOJIOTUICCKOM
0€30IacCHOCTH.

I[IK 2.1 BsImonmHATe pacyeTsl
[IapaMeTPOB  TEXHOJOTUYECKOIO
nporecca, padboTsl 000pYyJ0BaHMUS,
XapaKTEPUCTUK HMCXOIHOTO ChIPbA
U TMPOIYKIUH TpPHU MPOU3BOJICTBE
YEPHBIX METAJIJIOB.

I1IK 2.2 OcCymecTBIISITh

ITPGS.  chopMHUPOBAHHOCTHL  YMEHHUS  IPUMEHSTH
NOJY4YEeHHble 3HAHMUS i1 OOBSCHEHHs YCIOBHH
NpoTeKaHusl (PU3NYECKUX SBICHUW B MPHUPOJAE U IS
IPUHATHA NPAKTUYECKUX PEUICHUH B IIOBCEIHEBHOM
KU3HH Ui oOecrieueHWss  O€30MacHOCTH  TIPH
oOpalieHnu ¢ ObITOBBIMU PUOOPAMU ¥ TEXHUYECKUMHU
YCTPONCTBAMHU, COXPAHEHUS 3A0POBBS M COOJIIOCHHS
HOPM DKOJIOTMUECKOTO IIOBEIEHUS B OKpY)KaOLIEH
cpele; TMOHHMMaHue HEOOXOAUMOCTH INPUMEHEHUS
JOCTMKEHUM ~ (QU3UKM U TEXHOJNOTMH Ui
PalMOHAIBHOTO IPUPOIONIOJIB30BAHNS;

ITPy10. chopMupoBaHHOCTH YMEHHUH aHATU3UPOBATh U
OLICHUBATh IIOCJIEICTBUS OBITOBOM u
IIPOU3BOACTBEHHOMN JeATEIbHOCTH YEIJI0BEKa,
CBSI3aHHOM C (M3MUYECKMMHU MPOIECCaMU, C MO3ULUI
9KOJIOTUYECKOM 0€30MacHOCTH; MPEACTaBIEHUH o
palOHAIBHOM  NPUPOJNOIOJIB30BAHUU, a  TaKXKe
pa3yMHOM HCIOJIBb30BaHUU JOCTH)KEHUH HaykKM U
TEXHOJIOTUH JUIs JAIbHENIIEro pa3BUTHUA
YeJI0OBEYECKOIo O0IIECTBa,

[1PG7. chopmMHrpoBaHHOCTH YMEHHUS pEIIaTh pacueTHhIE
3aJaud C SBHO 3a/JlaHHOW (U3MYECKOH Mojenblo,
UCTIONB3ys (r3muecKkue 3aKOHBl W TPUHIMIGI, Ha
OCHOBE  aHalW3a  YCJIOBUS  33Ja4d  BbIOMpaTh
¢usznueckyro  MoOJenb,  BBIIETATH  (PU3NYECKUE
BEIMYUHBI W (HOpMynbl, HEOOXOAMMBIE IS ee
pelieHus, MPOBOAWUTh  pPacyeTbl U OLICHUBATh
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MOJITOTOBKY
MaTepHajoB,
nepepaboTke.

MINXTOBBIX
MCTAJUIOMIUXTBI K

pPEATbHOCTh TMOJYYEHHOTO 3Ha4YeHHs] (PU3NUECKOU
BEJINYUHBI; pearb KayeCTBEHHbIE 3a/1a4y,
BBICTPAaMBasi JOTUYECKH HEMPOTUBOPEUHUBYIO IEMOYKY
pacCyXIE€HH C ONOpPOM HA H3YYECHHBIE 3aKOHHBI,
3aKOHOMEPHOCTH U (PU3HUECKUE SBICHUS;

[1P64. BnaneHue 3aKOHOMEPHOCTSMH, 3aKOHAMU H
TeopusiMu (3aK0H BcemupHoro tsarorenus, [, 11 u III
3akOHbl HpIOTOHA, 3aKOH COXpaHEHHS MEXAHUYECKOU
SHEPIHM, 3aKOH COXPAHEHUs UMIYJbCa, MNPUHIIUI
CYNEpHO3ULIMM  CWJI, NPUHLUI  PaBHOIPABHOCTH
WHEPUUAIbHBIX CHUCTEM  OTCYETa; MOJIEKYJSPHO-
KUHETUYECKYIO TEOPUIO CTPOCHHUS BEIIECTBA, ra30BbIE
3aKOHBbI, TEPBBIM 3aKOH TEPMOJAMUHAMHUKH; 3aKOH
COXpaHEHHUs IEKTPUYECKOro 3apsaa, 3akoH Kymosa,
3akoH Oma AJid yyacTka 1enu, 3aKkoH OMa 11 HOJHOM
AJIEKTPUYECKOM 1enu, 3akoH Jxoyns - JIeHna, 3aKkoH
3JEKTPOMarHUTHOW HMHIYKLUHUH, 3aKOH COXPAHEHMS
SHEPruM, 3aKOH MNPSMOJIIMHEHHOTO PacHpoCTpaHEHUs
CBETA, 3aKOH OTPaXCHUS CBETA, 3aKOH IPEIOMIICHUS
CBETa; 3aKOH COXPAHEHMs DHEPIHH, 3aKOH COXPAHEHUS
HMITYJIbCA, 3aKOH COXPAHEHMS JJIEKTPUUECKOTO 3apsja,
3aKOH COXPAaHEHMsI MacCOBOI'O YMCIA, IOCTYJIaThl
bopa, 3akoH paaMOaKTHBHOIO pacrnaja); YBEPEHHOE
UCIIOJIB30BAaHUE 3aKOHOB M 3aKOHOMEPHOCTEM IpHU
aHayn3e (PU3NYECKUX SBICHUI U MPOLECCOB;

[IPy2. cdopMHpPOBAHHOCTH CHUCTEMBl 3HaHUH O
(u3MUECKUX 3aKOHOMEpPHOCTSAX, 3aKOHaX, TEOpUsX,
JEHUCTBYIOIMX HAa YPOBHSX MUKPOMHUPA, MaKpOMHUpaA U
Merammpa, IpeAcTaBIeHUIl O BceoOleM XapakTepe
(U3NYECKUX 3aKOHOB; TPEACTABICHUH O CTPYKTYpe
MOCTPOEHUSI (U3MYECKOH TEOpUH, UTO MO3BOJIUT
O0CO3HaTh poJib  (PyHIAMEHTAJIbHBIX 3aKOHOB U
MPUHLWIIOB B COBPEMEHHBIX IPEACTABICHUAX O
MpUpPOJIe, MOHITh TPAHULBI NPUMEHUMOCTH TEOPHH,
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BO3MOKHOCTM MX [PUMEHEHMS JJI1  OIHUCAHUsA
€CTECTBEHHOHAYYHBIX SIBJIEHUH U IIPOLIECCOB;

[IPyS5. copMuUpOBaHHOCT, yMEHHH TNPUMEHSITH
3aKOHbl KJIACCUYECKOM MEXaHUKH, MOJIEKYJISIPHON
GU3MKM W TEePMOAMHAMUKH, DIEKTPOJUHAMHKH,
KBaHTOBOH (M3UKM sl aHanmM3a W OOBIACHEHHS
SIBJICHUM MHUKpOMHpa, MAaKpOMHpa W MeraMmpa,
pas3nuyarb YCIOBUA (rpaHutpl, obmactu)
OPUMEHUMOCTH  (U3WYECKUX 3aKOHOB, TMOHHUMATh
BCeOOIMi  xapakTep (yHIAMEHTAIBHBIX 3aKOHOB
(3aKOH COXpaHEHHs] MEXaHUYECKOW HHEpPruH, 3aKOH
COXPaHEHHUS UMIIYJIbCa, 3aKOH BCEMUPHOT'O TATOTEHUS,
NEPBbI 3aKOH TEPMOJANHAMHUKH, 3aKOH COXPaHEHUS
NEKTPUUYECKOTO 3apsa, 3aKOH COXPAHEHHUS IHEPIHH)
U OIPaHUYEHHOCTh MCIIOJIb30BAaHUS YAaCTHBIX 3aKOHOB;
aHATM3UPOBaTh (PU3MUYECKHE TMPOIECCHl, HCIOIb3Ys
OCHOBHBIE IIOJIOKEHHSI, 3aKOHBI M 3aKOHOMEPHOCTH:
OTHOCHUTENIbHOCTb MEXaHUYECKOTO JIBUKEHMUS,
(hopMyJIbl KHHEMATUKH PaBHOYCKOPEHHOTO JIBUYKEHUS,
npeoOpa3oBanust  lammnes  Ans  CKOPOCTH U
nepeMeleHusi, Tpu 3akoHa HploToHa, NpUHLIKI
OTHOCUTENBHOCTH  ['anmmies, 3aKOH  BCEMHPHOTO
TATOTEHUS, 3aKOHBl COXPAaHEHUS HMIIYlbca U
MEXaHUYECKOM DSHEpruM, CBs3b pabOThl CHIBI C
W3MEHEHHEM  MEXaHMYeCKONM  DHEepruH,  YCIIOBHUS
paBHOBECHsI  TBEpAOrO  TeJa; CBSA3b  JaBJICHUSA
UJICATTBHOTO Ta3a CO CpeAHEN KMHETUYECKOW dHEeprueu
TEIUIOBOTO JIBUKEHUS U KOHIIEHTPALUEN €ro MOJIEKYyI,
CBA3b  TeMIepaTyphl  BellecTBa CO  CpeaHel
KMHETUYECKOM PHEPrHel €ro 4acTHll, CBSA3b JABJICHUS
WJeAIbHOTO Ta3a ¢ KOHUEHTpalued MOJIEKYl U €ro
TEMIEPATypoil, ypaBHeHHe MenpaeneeBa-Knanelipona,
MEPBbI 3aKOH TEPMOJMHAMUKH, 3aKOH COXPAHECHMS
SHEPrUU B TEIUIOBBIX IPOLIECCAX; 3aKOH COXPaHEHUs
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ANEKTPUYECKOTO 3apsiza, 3aKOH Kynona,
MIOTEHIIUATILHOCTD AJIEKTPOCTATUYECKOTO 10JIs,
OPUHLIUII  CYNEPHO3UIUU  DIIEKTPUYECKUX  MOJIEH,
3akoHa Kynona; 3akonbl OMa Ui yyacTKa Lenu U AJs
3aMKHYTOM JJICKTPUYECKOM IenH, 3akoH Jlxoyis-
JleHua, 3aK0H 3JIEKTPOMArHUTHOM MHAYKLUU, [IPABUIIO
Jlenua, MOCTYJAThI CHeIHaTbHOM Teopuu
OTHOCUTEIBHOCTH OlHIITEHA, ypaBHEHUE
OiiHmTetHa ans goroaddexra, MepBbld U BTOPOI
noctynatel  bopa, mOpuHLMII  HEOIpeneIeHHOCTH
Ieifzenbepra, 3akoH cOXpaHEHHs 3apsia, MacCOBOTO
yyclla ¥ DBHEPIUM B SJACPHBIX pEaKUUsAX, 3aKOH
pPalMOaKTUBHOTO paclaia;
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3 CTPYKTYPA M COJIEP)KAHUE YUYEBHOM JJUCIUATILIIMHBI

3.1 O6beM yueOHOl AUCHUIIUHBI H BBl Y4e0HOl padoThl

B 1.4. B popme

Bun yueGHO#I paboThI O0mwem B yacax IPAKTUYECKON
MIOJITOTOBKH

O06Bem 00pa3oBaTeILHON MPOrpaMMbl yueOHOM 149 36
JMCHUTUTAHBI
BT. U..
OcHoBHOe coep:kaHue 65 0

27 0
TEopeTHYecKoe 00yUeHne

38 0
MPAKTUYECKHUE 3aHATHS

0 0
nabopaTOpHBIC 3aHATHUS
IIpodeccnonaibHO-OpHEHTUPOBAHHOE COAEPKAHUE 66 36
(conepskaHue MPUKJIATHOTO MOTYJIsT)

30 0
TEOpeTu4ecKoe o0ydeHue

0 0
MPAKTUYCCKHUE 3aHATHSI

36 36
nabopaTOpHBIC 3aHATHUS

18 0

IMPOMCIKYTOYHAA aTTeCTallUA

dopma IpOMEKYTOUHOU aTTECTANU OUPPePeHYUPOBAHHDILL 3aUem Ul IK3AMEH
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3.2 TeMmaTH4ecKHUii IVIaH U cofep:KaHHe Y4eOHOH TMCHUTIMHBI

HaumenoBanue
pa3aesioB U TeM

Copepxxanue yueOHOro marepuana u Gopmsl
OPraHU3alMH 1esITeJIbHOCTH 00y4arommXxcst

O0bem, akaa.u/ B
TOM 4ucie B popme
NMPaKTHYEeCKOH
NMOAr0OTOBKM, aKaJ 4

Kon
MK,
OK

Kon IP, JIP, MP

1

2

3

PA3ZJIEJ 1. PUUKA U METOJbI HAYYHOI'O ITIO3HAHUA

2/0

Tema 1.1. ®usuxka u

Conep:xanue

2/0

METOAbI HAYYHOI'O
MMO3HAHUA

®dusnka - QpyHaaMeHTaIbHasl HayKa O MPHUpOJE.
Hayunsblii MeTox mo3HaHUSA U METOJbI UCCIIEIOBAHHUS
(bU3NYECKUX SIBICHUH.

OKCIEepUMEHT U TEOpHs B IpoLiecce NMO3HAHUS
npupozsl. Habmonenue u skcrepuMeHT B pusuke.

CriocoOb1  m3MepeHus] (QHU3MYECKUX BEITUYUH
(aHasoroBble U U(POBBIE U3MEPUTENIbHBIE PUOOPHI,
KOMIIBIOTEPHbIE TaTYMKOBBIE CUCTEMBI).

ITorpemnoctu U3MepeHui ¢bu3nuecKux
BeJIMYMH (a0COJIIOTHASA U OTHOCUTEIIbHAS).

MogaenupoBanre  (U3NYECKUX  SIBICHUH U
IpoleccoB  (MarepuaibHas  ToOdka, aOCOJIIOTHO
TBEPAOE TEJO, UACAIBHAS )KUIKOCTb, HCAJIbHBIN Ia3,
TOueyHbI 3apsn). [unore3a. dusnueckuil 3aKoH,
TPaHULBI €r0 MPUMEHUMOCTH. Pu3nueckas Teopus.

Pons m wMecto ¢usuku B QopMHUpOBaHUU
COBPEMEHHOM  HAy4YHOM  KapTUHBI  MHpa, B
PAKTUYECKOHN JESITEeIbHOCTH JIIOIEH.

1/0

OK 01

I1PG1, [pyl, IIpy13, JIP 25

IIpodeccnoHaILHO - OPHEHTHPYIOLIEE COJepKAHNE

1/0

[TorpemHocT  u3MepeHUN (U3HUECKUX BEIMYUH
(abcomoTHass W oTHocuTenbHas). [lorpenrHocTu.
Tounocte  pacueroB. OxpyrieHue dmcea  JIO
HeoOxoauMoi TogHocTH. [lepeBoa eanHUIl B cUcTEME
CH.

1/0

OK 01
K 2.1
[IK 2.2

TIP61, TIpyl, [py2, [pyl3,

JIP 25

PA3JIEJ 2 MEXAHUKA

26/6
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Tema 2.1 Knnemaruka

Conep:xkanue

9/2

Mexannueckoe aBkeHUE. OTHOCHUTENBHOCTH
MEXAHUYECKOro IBMKeHusA. Cucrema oTcuera.

[Ipsimast 1 oOpaTHas 3a1auu MEXAHUKH.

Paguyc-BekTOp MarepHanpbHOM TOYKH, €ro
IIPOEKLIMY HA OCU CUCTEMBI KOOpAMHAT. TpaeKkTopusl.

Ilepemerienue, cKOpocTh (CpenHss CKOPOCTb,
MI'HOBEHHAsi CKOPOCTb) U YCKOPEHHME MaTepHalIbHON
TOYKHM, MX IPOEKLIHH HAa OCH CHCTEMBI KOOPAMHAT.
CrnosxeHue nepeMelieHui U CI0KEHUE CKOPOCTEH.

PaBHOMEpHOE U PaBHOYCKOPEHHOE
IpSIMOJIMHENHOE JBUKECHHUE. 3aBUCUMOCTh
KOOpAMHAT,  CKOPOCTH, YCKOPEHMsI W  IIYyTH
MaTepHaIbHON TOYKH OT BPEMEHHU M UX rPpaduKH.

CBobOosnHOe mnajseHue. YCKOpeHHE CBOOOIHOIO
naaeHus. JIBmkeHue Tena, OpOLUIeHHOrO MO YIJIOM K
TOPU30HTY. 3aBUCHUMOCTb KOOPAMHAT, CKOPOCTH U
YCKOpPEHUsl MaTepUaJIbHOM TOYKH OT BPEMEHH U HX
rpaduxmu.

Kpusonnnueiinoe JIBUXKCHUE. JIBrxeHue
MaTepUalbHOW TOYKHM IO OKPYXXHOCTH. YIJIOBas M
JAuHelHas ckopocTh. Ilepuon u yacrora oOpareHus.
LlenTpocTpemuTenbHoe (HOpMaJbHOE), KacaTelbHOE
(TaHreHIMATBHOE) 51 IIOJTHOE YCKOpEHHUE
MaTepUaIbHON TOUKH.

1/0

OK 01,
OK 02,
OK 03,
OK 06,

[IP61, I1IPG2, IIP63, IIP64,
TIP65, TIP69, TPy, IIPy2, TIpy3,
TIpy4, TIPy5, TIPy11, JIP25, MP4,
MP6, JIP32, MP21, MP23, MP46,
JIP14, JIP13, JIP12

IIpodeccnonabHO - OpUEHTHPYIOLIEE COlePKAHUE

2/0

[Ipoekiun BEKTOPHBIX BeNIWYHUH. 3mepuTenbHbIe
npuOOPEI, OMpPENeNsIONe JIHHY, TUaMeTp H3ACIuH,
cKopocTh BpaieHus. Llena nenenust npubopa, npeaen
U3MEPEHUs,, TOYHOCTh U3MepeHui. TexHuueckue
YCTPOMCTBA M TEXHOJIOTUYECKHE  TMPOLECCHI:
CIIUJIOMETP, JIBUKEHUE CHapsJIOB, LICTIHBIE,
NIECTEPEHYAThle U PEMEHHBIE NIEpPeIadn, CKOPOCTHBIE

2/0

OK 01,
OK 02,
OK 03,
OK 06
K 1.5
K 2.1

I1P61, I1P62, I1P63, I1P64, T1P6S
I1P69, I1Pyl, ITPy2, Ilpy3, Ilpy4
IMPy5, IMPyll, IIPyl13,  JIP25
MP4, MP6, JIP32, MP21, MP23
MP46, JIP14, JIP13, JIP12
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TUTHL K 2.2
B ToM u4mciie NMPaKTHYECKUX M JIaDOPATOPHBIX 6/2
3aHATHII
[Ipaktnueckoe 3anstue Nel. Pemenue 3amad 1o 2/0 OK 01, | ITPyS, IIpy9, I1Py13, I1P62,ITPG6
KUHEMATHKE. Y PaBHEHHUS IBUKEHHUS OK 02, | ITP67, JIP1, MP1, MP3, MPI15
OK 03, | MP12, MP13, MP17, MP19, MF
OK 09, | 20, MP45, MP42, MP 43, MPS8
OK 06 | MP10
[Ipaktuueckoe 3anstue Ne2. Pemenue 3amad Ha 2/0 OK 01, | ITPyS5, Ilpy9, I1P62, I1PG6, I1P67
mapamMeTpbl BpallaTeIbHOTO ABUXKEHUS OK 02, | MP1, MP3, MP8, MP15, MP12
OK 03, | MP13, MP17, MP19, MP 20
OK 09 | MP45, MP42, MP 43, MP§, MP10
IIpodeccrnonaibHO- OpUEHTUPYIONIEE COEPKAHNE 2/2
JlaGopaTopHoe 3aHSTUC Nel. Onpenenenue 212 OK 01, | [TP62, ITP66, I1P68, I1Py1, ITPy13
MJIOTHOCTH TeJa Pa3InyHON POpPMBI OK 02, | [TPy3, I1PyS, Ilpy7, [TPy8, I1Py10
OK 05, | ITPy12, TIIP610, IlIpy2, I1Pyl2
OK 06, | ITP610, MP3, MP5, MP15, MP23
OK 07, | JIP26, , MP28, MP31, MP32
OK 04 | MP33, MP34, MP37, MP44
OK 09, | MP47, MP48, MP54, MP55, MF
I[IK 2.1 | 56, MP 43, JIP34, JIP32,
K 2.2
Tema 2.2 Jlunamuka Conep:xanue 6/2
[TepBorit  3axkoH Hprotona. MHepumaibHbie 2/0 OK 01, | ITP61, IIP62, IIP063, IIPO4,
cucrembl orcuera. lIpuHOMI ~ OTHOCUTEINBHOCTH OK 02, |ITP65, I1PG9, ITPyl, I1Py2, Ilpy3,
lNanmnes.  HewHepumanpHble  CUCTEMBI  OTCUETa OK 03, |IIpy4, IIPyS, I1Pyl1, JIP25, MP4,
(ompenenenue, mpumepbl). Macca Tema. Cuna. OK 06 |MP6, JIP32, MP21, MP23, MP46,

[Ipunnun  cymepno3unnu  cwil.  Bropolr  3akoH
HproTona st marepuanbHOM TOYKW. Tpernii 3aKoH
HeroToHa pans  MaTepuanbHBIX — TOYEK.  3aKOH
BCEMHUPHOI'O TATOTEHUS. OKBHUBAJICHTHOCTh
IPaBUTALMOHHON ¥ MHEPTHON Macchl. Cuila TSKECTH.
3aBUCUMOCTh YCKOPEHMsI CBOOOJHOIO HaJeHHsl OT

JIP14, JIP13, JIP12
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BBICOTHI ~HAJ MOBEPXHOCTHIO IUIAHETHI U  OT
reorpaduueckoil mMpoThl. [[BUkKeHHE HEOECHBIX Tel
n ux cnyrHukoB. 3akoHbsl Kemiepa. IlepBas
KocMUueckass ckopocTtb. Cuiia ynpyroctu. 3akoH
I'yka. Bec Ttema. Bec Tema, paBmxymerocss ¢
yckopenueMm. Cuna tpenus. Cyxoe Ttpenue. Cuna
TPEHHsI CKOJBXKEHHMS U CHjlIa TPEHHUS IOKOS.
Koadduiment tpenus. Cuna CONPOTHBICHUS TPU
/IBMKEHUM Tela B OKUAKOCTU WM Tasze, ee
3aBUCHUMOCTh ~ OT  CKOPOCTH  OTHOCHTEJIBHOTO
neuxkeHus. JlaBnenue. I'mapocratuyeckoe JaBieHHE.
Cuna Apxumena.

B ToM umciie mpakTHYecKHMX H J1a00paTOPHBIX 4/2
3aHATHI
[IpakTuueckoe 3anarue Ne3. Pemenue 3amad no teme 2/0 OK 01, | ITPy5, IIpy9, I1P62,I1PG6, I1PG7,
«Bunget cun B wmexanuke. Cuna TpeHUs TMOKOS, OK 02, | MP1, MP3, MP15, MP12, MP13,
CKOJIbKECHU S, KAUCHU S, BPAIICHUSD) OK 03, | MP17, MP19, MP 20, MP45,
OK 09 | MP42, MP 43, MP8, MP10

IIpodeccnonaibHO- OpUEHTUPYIONIIEE COEPKAHNE 2/2
JlabopaTtopnoe 3anstue No2. «IIpoBepka 3akoHa 212
COXPaHCHHS MEXaHWUECKON SHEPTUU TIPH JIBUKCHHUH
TeJa MoJT JICHCTBUEM CUJI TSKECTH U YIIPYTOCTH».

Tema 2.3 3akoHbl Conepxanue 712

COXpPAHEHUS B MEXAHUKE | pIyimype MaTepuanbHOU TOUKH, CUCTEMBI 1/0 OK 01, | ITPo1, IIP62, TIIPG3, IIP64,
MarepualibHbIX Touek. LleHTp Macc cucTeMsl OK 02, | [TP65, [IIP68, IIP69, IIPyl,
MaTepUAIbHBIX TOYEK. Teopema O IBUKEHHUHM LIEHTPA OK 03, | [TPy2, [Ilpy3, Ilpy4, IIPyS,
Macc. IMIynbC CUJTbl 1 '3BMEHEHHUE UMITYJIbCA Tea. OK 06, | ITPy11, JIP25, MP4, MP6, MP

3akoH  coxpaHeHusi  umnyJibca.PeakTuBHOE OK 07 | 10, MP9, JIP32, MP21, MP23,
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JIBW>KeHNE.MOMEHT UMITyJIbCa MAaTEPUATbHON TOYKH.
IIpencraBnenre 0 COXpaHEHUM MOMEHTA MMITYJIbCa B
HEeHTpaJdbHbIX ToJisix.Pabora cunmel Ha MamoMm M Ha
KOHEYHOM MepPEeMEIICHU Y. I'padmyeckoe
IIPE/ICTABIICHHE paboThI cuibl. MOIIHOCTB
cunbl. Kunertndeckass sHepruss MaTepUAIbHOM TOYKH.
Teopema 00 U3MEHEHUH KHHETHMUYECKOH SHEPruu
MaTepUAIbHOMN touku.lloreHunanbHbIe 51
HEMOTeHIMaNbHble Ccuibl. [loTeHuumanbHas sHEprus.
[ToreHunanbHas 3Heprus ynpyro aedopMHUPOBaHHON
npyxkunbl. [loTeHunaneHas  »Heprus Tena B
OJIHOPOJIHOM I'paBUTAlMOHHOM Ioiie. [loTeHnnanbHas
SHEprus Tejla B IPAaBUTALIMOHHOM I10JIE OAHOPOJAHOIO
mapa (BHYTpM U BHE miapa). Bropas xocmuyeckas
CKOpoCcTb. TpeThsi KOCMHUYECKast CKOpOCTh.CBs3b
paboThl HENOTEHUMAIbHBIX CHJI C H3MEHEHHEM
MEXaHUYECKOM SHEPrud CHUCTEMbl Tel. 3aKOH
COXpPAaHEHHsT MEXAaHWYECKOW DJOHEpPIruu.YIpyrue Hu
HEYNPYI'Ue CTOJIKHOBEHMUS.

MP46, JIP14, JIP13, JIP12

B ToM u4mcile MPaKTHYECKUX M JIaDOPATOPHBIX 6/2
3aHATHH
[Ipaktuueckoe 3anstre Ned. 3aKOHBI COXpaHEHHUS B 2/0 OK 01, [TPyS5, TIpy9, [TP62,I1PG6,
MEXaHHUKE U UX IIPUMEHEHUE. OK 02, [1P67, MP1, MP3, MP15,
OK 03, | MP12, MP13, MP17, MP19, MP
OK 09 | 20, MP45, MP42, MP 43, MPS,
MP10
[Ipaktuueckoe 3anstue NeS5. Pemienune 3agau Ha 2/0 OK 01, | ITPy5, Ipy9, ITP62,ITP66, TIP67,
dbopmynel  pabotel cmi. PaGota W MOITHOCTB. OK 02, | MP1, MP3, MP15, MP12, MP13,
DHeprusi, ee BUJbl. 3aKOH COXPAHEHUS SHEPTUU OK 03, | MP17, MP19, MP 20, MP45,
OK 09 | MP42, MP 43, MP8, MP10
IIpodeccnonaibHO- OpUEeHTHPYIOLIEE COAePKAHNE 2/2
JlaboparopHoe 3ansitue N3 «M3ydeHue ycnoBus 2/2 OK 01, | [TP62, I1PG6, T1P6S8, ITPy3, Ilpy7
PaBHOBECHS pblyara ». OK 02, | ITPy8, IIPy10, ITPyl12, TIIP610
OK 05, | IIpy2, ITPy12, T1P610, MP3, MP5
OK 07, | MP15, MP28, MP31, MP32
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OK 04 | MP33, MP34, MP37, MP54
OK 09, | MP55, MP 56, MP 43, JIP34
IIK 2.1 | JIP32,
K 2.2
Tema 2.4 CtaTuka u Conep:xkaHue 4/0
THAPOCTATHKA
AOcomotHo TBepaoe Teno. IloctymarenbHoe U 1/0 OK 01, | ITP61, TIIP62, IIP63, IIPG4,
BpalllaTeJIbHOE JBUYKEHHE TBEPJOro Tena. MOMEHT OK 02, | ITP65, ITPG9, ITPy1, ITPy2, I1py3,
CHJIbI OTHOCHUTEIBHO OCH BpamieHusa. [limedo cuibl. OK 03, | [Ipy4, IIPyS, IIPyll, JIP2S,
CroxeHue cujl, NPUIOKEHHBIX K TBEPAOMY Temy. OK 06, | MP4, MP6, JIP32, MP21, MP23,
LlenTp Ts’kecTH Tena. Y CIOBUS paBHOBECHS TBEPAOTO OK 07 | MP4e6, JIP14, JIP13, JIP12
Tena. YCTOWYMBOE, HEycToluMBOe, Oe3pa3nuyHoe
paBHOBECHE.
IIpodeccnoHanbLHO - OPUEHTHPYIOLIEE COAEPKAHTE 3/0
JlaBienue »xujakocted M razoB. ['mapocrtaTmyeckoe 3/0 OK 01, | ITP61, IIPG2, IIPG3, IIPG4,
nasnenue. Enununb uamepenus nasienus. [Ipubopsr OK 02, | [TP65, I1PG9, I1Py1, ITPy2, I1py3,
JUI U3MEpEeHUs AaBicHUs. Y paBHeHUE bepHymm st OK 03, | IIpy4, IIPyS, IIPyll, IIPyl3,
WACAbHOM JKHAKOCTH KakK CJISACTBHE 3aKOHAa OK 06 | JIP25, MP4, MP6, JIP32, MP21,
COXPAHEHUSI MEXaHUYECKOU YHEPTUM. I[IK 1.5 | MP23, MP46, JIP14, JIP13, JIP12
IK 2.1
K 2.2
PA3JIEJI 3 MOJIEKYJISIPHASA ®U3UKA U TEPMOANHAMMUKA 26/10
Tema 3.1 OcHoBBI Coaepxanue 5/2
MOJIEKYJISIPHO- OCHOBHEBIE ITOJIOKEHUS MOJIEKYJIIPHO- 1/0 OK 01, | ITP61, ITP62, ITP63, I1P04,
KHMHETH4YeCKON Teopuu kuHeTnaecko  teopun  (MKT), wux  ombITHOE OK 02, | ITP65, IIPOO6, I1P69, IIPyl,
obocHoBanue. Juddysus. bpoyHoBckoe IBHKEHHE. OK 03, | [TPy2, [Ilpy3, Ilpy4, IIPysS,
XapakTtep JBHXKEHUS M B3aUMOJICHCTBUS YaCTHIIL OK 06 | ITPyll, IIPyl13, JIP25, MP4,
BellecTBa. MoAENnu CTpPOEHHs Tra3oB, KUAKOCTEU U MP6, MP13, MP17, MPI18,
TBEPJBIX TE U OOBSICHEHWE CBOWCTB BEIIECTBA Ha MP19, MP20, JIP32, MP21,
OCHOBE AITUX Mojenei. Macca U pa3mepsl MOJIEKYI MP23, MP46, JIP14, JIP13, JIP12
(atomoB). KomumyectBo BemiectBa. [locTosiHHas
ABorazpo.
TenmoBoe  paBHOBecwe.  Temmeparypa U
cocobpl ee wu3mepenus. Illkama Temmepatyp
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Henbcus.

Mopenb uaeanbHOTO Tra3a B MOJEKYJISPHO-
KHHETHYECKOM TEOPHH: YaCTUIIBl Ta3a JBHXKYTCA
XA0THUYECKHU U HE B3aUMOJIEHCTBYIOT JPYT C JIPYTOM.

l'azoBbie 3akoHbl. YpaBHeHUE MeHeneeBa-
Knameiipona. AOcomoTHas TemmepaTrypa (mIkana

TeMmeparyp KenbBuna). 3aKkoH JanpToHa.
W3omporneccel B HACAIBHOM Ta3e C MOCTOSHHBIM
KOJIMYECTBOM BEIIECTBA. I'paduueckoe

IPEJICTAaBICHUE H30MPOLIECCOB: U30TEpMa, HM30X0pa,
n3zobapa.

Csi3p  MeXIy  JaBlIEHHEM U CcpeaHei
KUHETHYECKON sHepruein MOCTYINATENbHOTO
TEIUIOBOTO JIBUKEHMSI MOJIEKYJl HJEaJbHOIO rasa
(OCHOBHOE ypaBHEHHE MOJEKYIIPHO-KMHETHUYECKOM
TEOpUU UACATBLHOTO ra3a).

Cas3pb abcomoTHON TEeMIIEPaTypbl
TEPMOJUHAMHYECKONH  CHCTEMBI  CO cpemHei
KMHETUYECKOU SHEprueu MOCTYNaTeNLHOTO
TEIJIOBOTO JIBM)KCHUS €€ YaCTHII.
B TOM 4mcie NmpakTHYeCKHX M J1a00OpaTOpPHBIX 4/2
3aHATHH
[Ipaktuueckoe 3anstue Ne6. Pemenne 3agad no teme 2/0 OK 01, | ITPyS, Ilpy9, ITPy13,
«OcHoBet MKT. Pemenue 3amady Ha ypaBHEHHE OK 02, | 11P62,1TPG6, T1P67, JIP1, MP1,
COCTOSIHUS HJI€aJbHOTO Ta3ay OK 03, MP3. MP15. MP12. MP13

O o0 | MP17, MP19, MP 20, MP45,
MP42, MP 43, MP8, MP10

IIpodeccrnonaibHO- OpUEHTHPYIONIIEE COIEPKAHNE 2/2
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Tema 3.2 OcHOBEI
TePMOAUHAMHUKH.
TenaoBble MAaIIMHEI.

JlaGopaTtopnoe 3ansitue Ne4. «IIpoBepka razoBbIx 212 OK 01,

3aKOHOB) OK 02, | [TP62, ITP66, ITP6S, ITPy1,
OK 05, | [TPy13, ITPy3, ITPyS5, IIpy7,
OK 06, | ITPyS, I1Py10, ITPy12, TIPG10,
OK 07, | IIpy2, [TPy12, ITP610, MP3,
OK 04 | MP5, MP15, MP23, JIP26, ,
OK 09, | MP28, MP31, MP32, MP33,
I[IK 1.5 | MP34, MP37, MP44, MP47,
[IK 2.1 | MP48, MP54, MP55, MP 56, MP
IIK 2.2 | 43, JIP34, JIP32,

Conep:xanue 5/0

Tepmomunamuueckas (TJ) cucrema. 3amaHue 1/0 I1PG1, I1PG2, ITPG3, I1P64,

BHEIIIHUX  YCJIOBUH i1  TEPMOJAMHAMHYECKOMU
cucteMbl. BHemHue u BHYTpEHHHE IapaMeTphl.
[TapameTpsl TEPMOAMHAMUYECKON CHUCTEMBI  Kak
CpeJHUE 3HA4YCHUsl BEIUYUH, OIMCHIBAIOIIUX €€
COCTOSTHHE Ha MUKPOCKOITMYECKOM YPOBHE.

Hy.]'[ CBOC HaydaJio TCPMOANHAMHKHU.
C&MOHpOHSBOJ’IBHaH peirakcanusa
TepMOﬂHHaMquCKOﬁ CHUCTCMBI K TCIIJIOBOMY

PaBHOBECHIO.

Mopens uacanbHOro rasa B TEPMOJMHAMUKE -
cucTeMa YypaBHEHMil: ypaBHeHHe MenzeneeBa-
Knaneiipona u BbIpake€HUE 1J11 BHYTPEHHEW SHEPIUU.
VcnoBuss TPUMEHMMOCTHM JTOW MOJENH: HH3Kas
KOHLEHTpAllUsl 4YacTUL, BBICOKHE TEMIIEpaTyphl.
BeIpaxxeHue [uisi BHyTPEHHEN SHEPTUHA OJTHOATOMHOTO
UJEAIBHOIO rasa.

KBasucrarnueckue u HeCTaTHYECKUE TPOLECCHI.

OneMeHTapHass paboTa B TEepMOAMHAMUKE.
Brruncnenue pabotsl mo rpaduky mnpoiecca Ha pV-
Jauarpamme.

Tennonepegaua  kak  cnoco0  M3MEHEHUs

[1PGS, ITP66, I1PGY, ITPy1, I1Py2
[Ipy3, [Ilpy4, IIPy5, [IIPyll
[1Pyl13, JIP25, MP4, MP6, MP13
MP17, MPI18, MPI19, MP20
JIP32, MP21, MP23, MP46, JIP14
JIP13, JIP12

645




BHYTPEHHEN SHEPrUU TEPMOJMHAMUYECKOU CHUCTEMBI
0e3 COBEpLICHHUS paboTHI. KonBekuus,
TEIUIONPOBOAHOCTh, U3JIy4YEHHUE.

KomnyectBo Ttemnorel. TemnoemMkocTh  Tena.
VYaenpbHas W MOJSpHAs TEIJIOEMKOCTH BEIIECTBA.
VYpaBuenue Maiiepa. YaenpHas TEIUIOTa CrOpPaHUs
ToruiMBa.  Pacuer  KonMuecTBa  TEIUIOTHI MU
terutonepenaue. [lonstue o6 anuabaTHOM mpoiecce.

[lepBoIii 3aKOH TEepMOJUHAMUKH. BHyTpeHHSA
sHeprus. KommdecTBO TEIIIOTH M paboTa Kak MeEphI

W3MEHEHMS BHYTPEHHEU SHEpPruu
TEPMOJIUHAMUYECKON CUCTEMBI.

Bropoit 3aKOH TEPMOAUHAMUKHA I
PaBHOBECHBIX MPOLECCOB: yepes 3aJIaHHOE
pPaBHOBECHOE COCTOSITHUE TEPMOJMHAMUYECKOU

CHUCTEMBl  TMPOXOJUT  €IAMHCTBEHHas  ajuadara.
AOcomoTHas Temreparypa.

Bropoit 3aKOH TEPMOJIMHAMUKU JUIS
HEPaBHOBECHBIX MPOILIECCOB: HEBO3MOXXHO NEPENaTh
TEIJIOTY OT OoJieeé XOJOJHOTO Tela K Oosee
HarpeToMy 0e3 KOMIICHCAITUH (Knaysuyc).
HeobpatumocTh MpUpOIHBIX MPOIECCOB.

[Ipunnune! aevictBus Ternossix MamuH. KIT/.

MaxkcumansHoe 3HaueHue KII. [{ukn Kapno.

OKOJIOTUUECKHE aCIEKThI HCIIOIb30BaHUS
TEIUIOBBIX  JABUTaTened. TemioBoe  3arpsi3HEHHE
OKPYKAIOIIEH CPEIbl.

IIpodeccnoHaTBHO - OPHEHTHPYIOIEE COAEPIKAHUE 2/0

TexHuueckue ycTpOMCTBA U TEXHOJOTUYECKUE 2/0 OK 01, | ITP61, ITP62, ITPG3, I1P04,
MPOLECCHI: XOJIOUIBHUK, KOHIUIIMOHED, TU3EIbHBIN OK 02, | ITP65, 11P66, T1PGY, ITPyl, ITPy2
U KapOIOpaTOpHBIA JBUraTeny, MapoBas TypOuHa, OK 03, | IIpy3, Ilpy4, IIPy5, IIPyll
MOJIYYEHHE CBEPXHU3KUX TEMIEPATYpP, YTUIU3ALUS OK 06 | ITPyl13, JIP25, MP4, MP6, MP13
"TEIUIOBBIX" OTXOJIOB C HMCHOJL30BAaHHEM TEIJIOBOI'O IIK 1.5 | MP17, MPI18, MP19, MP20
Hacoca, yTHIH3alus OMOOPTaHNYECKOTO TOILJIUBA IS IIK 2.1 | JIP32, MP21, MP23, MP46, JIP14

BBIPAOOTKH "TETIOBOM" M SJICKTPOIHEPTHH.

JIP13, JIP12
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[TapoBble © Ta30Bble TYypOUHBI, Ta30MOPLIHEBBIC K 2.2
JIBUTATeM (IBUTATEIM BHYTPEHHETO W BHEIIHETO
CropaHus), 1apora3oBbie u ra3oTypOUHHBIE
YCTAHOBKH, YCTAaHOBKHU IO IIPOM3BOJICTBY CXKATHIX U
CXKWKEHHBIX Ta30B, KOMIIPECCOPHBIC, XOJIOJUJIbHBIC
YCTaHOBKH, YCTAHOBKHM CHCTEM KOHAUIIMOHHPOBAHUS
BO3/yXa, TEIJIOBbIE HACOCHI.
Buast  cuctem  temnonoTpeOieHUsi;  yCTaHOBKH,
MOTPEOJIAIOMNE TEIUIO0, MOTPEOUTEIIBCKUE TEIJIOBBIC
CeTH, TYHKTBI 00OrpeBa, WHBIE  BO3BEICHUS
MOJ00HOTO POJIa MCIOJIb30BaHUs. TeIsioBble SBICHHUS.
Makcumansaoe 3HaueHme KIIJI TemnoBBIX OBUTATEIICH.
JlBurareny BHyTpEHHETO Cropanus. J(u3esbHbIi 1BUraTenb
B TomM umcie nmpakTHYecKHMX H J1a00pPaTOPHBIX 2/0
3aHATHII
[Ipaktuueckoe 3ansitue Ne 7. Pemenue 3amau 1o 2/0 OK 01, | ITPy5, Ilpy9, ITPyl13, I1P62,ITP66
TeMe «OcHOBbl TepMoauHamuKu. [IpumeHeHue OK 02, | ITP67, JIP1, MP1, MP3, MPI15
MEPBOr0 Hayajia TEPMOJIMHAMUKHU K H30ITPOIIECCAM. OK 03, | MP12, MP13, MP17, MP19, MH
OK 09, | 20, MP45, MP42, MP 43, MPS8
OK 06 | MP10
I[IK 2.1
IIK 2.2
Tema 3.3 ArperatHbie Conepxanue 16/8
COCTOSIHMSI BellecTBA.
®a3oBbIe MEPexoanl [TapooOpazoBanne u KoHaeHcamnws. Vcnapenwe wu 2/0 OK 01, | ITP61, ITP62, ITP63, I1P04,
KUTIeHUE. Y IelbHasl TerioTa mapooOpa3oBaHHUs. OK 02, | ITP65, ITP66, I1PG9, I1Pyl,
Hacpimennple ¥ HEHaCBIIEHHBIE — TApBbI. OK 03, | [TPy2, IIpy3, IIpy4, I1PyS,
KadecTBeHHasT 3aBHCHMOCTDL INIOTHOCTH M JaBJICHUS OK 06 | ITPyll, ITPy13, JIP25, MP4,

HACBIIEHHOTO  Mapa  OT  TeMIeparyphl,  HX
HE3aBHCHUMOCTh OT 00BbEeMa HACKHIIIEHHOTO Tapa.
3aBUCHMOCTh TEMIIEpaTyphl KUIIEHUSI OT JaBICHUS B
JKUIKOCTH.

BaxnaocTh BO3/1yXa. AoGcommoTHas u
OTHOCHUTEJbHAS BIAXHOCTD.

MP6, MP13, MP17, MP18,
MP19, MP20, JIP32, MP21,
MP23, MP46, JIP14, JIP13, JIP12
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Tepnoe Teno. Kpucrammmaeckue u amopdHbie
Tena. AHM30TpONHUs CBOWCTB KpucTauioB. [lnaBienne
U KpUCTaJUIM3alus. YIelbHas TEIUloTa IUIaBJICHUS.
CyO6numarnusi.

Hedopmaruu TBepaoro Tena. PacTsbkeHue u
cxkarue. Cnsur. Mopayns FOnra. Ilpegen ympyrux
nedhopmarui.

TemnoBoe pacmMpeHue KUIKOCTEH M TBEPIBIX
TeJ, O0ObEMHOE W  JIMHEHHOE  pacIIUpeHHuE.
AHTapMOHU3M  TEIUIOBBIX  KOJeOaHW  YacTHIl
BELIECTBA KAaK NPUYMHA TEIUIOBOTO PACIIMPEHUS TEN
(Ha KAYECTBEHHOM YPOBHE).

IIpeoOpa3oBanue  3Hepruu B
nepexoiax.

VYpaBHeHHE TEIIOBOro OaiaHca.

[ToBepxHocTHOe  HaTspkeHue. Koaddumument
IIOBEPXHOCTHOI'O HaTsbKEeHUA. KanuuispHele sBJICHUS.
JlaBneHne 1OJ  WUCKPUBIEHHOW  IOBEPXHOCTHIO
x)kuakoctu. Popmyia Jlamnaca.

(ha3oBBIX

IIpodeccrnonaibHO - OPUEHTHPYIOLIEE COePKAHUE 2/0

Bungwr cuctem TEMI0CHAOKEHHS - 1o TUITY 2/0 OK 01, | ITP61, ITP62, ITP63, I1P04,
temoHocurens:  Boasueie u  IlapoBeie.  Bugabl OK 02, | ITP65, IIPOGO6, [1P69, IIPyl,
xuakocterd. Cuipl, OEHCTBYIOIIME HA HKHUIKOCTb. OK 03, | [TPy2, IIpy3, IIpy4, IIPyS,
®usnyeckue  cBoiicTBa  kuakocrer.  IIpuponma OK 06 | ITPyl1, TIIPy13, JIP25, MP4,
TEIJI0OBOTO W3JTyYEHUS. Termmonepenaya pu IIK 1.5 | MP6, MP13, MP17, MPI18,
CBOOOJIHOM JIBIDKCHHH KHAKOCTH. Teruionepenada IIK 2.1 | MP19, MP20, JIP32, MP21,
IIPY KUTIEHUU KUJKOCTU U KOHAeHcauuu. [lapamerpsl IIK 2.2 | MP23, MP46, JIP14, JIP13, JIP12
BIIQXKHOTO BO3yXxa. CBOMCTBA BOJIBI ¥ BOASTHOTO Tapa.

B TOM 4mcie NMpakTHYeCKHX M J1a0OpaTOpPHBIX 12/8

3aHATHIA

IIpodeccHoHATBLHO- OPHEHTHPYIOLIEE CO/IePKAHUE 12/8

648




JlaGopaTtopHnoe 3ansitre No5. CBoMCcTBa KUIKOCTEH 212 OK 01, | [TP62, ITPG6, TTP6S, I1Py3,
OK 02, | IIpy7, IIPy8, IIPyl0, IIPyl2,
OK 05, | [TP610, IIpy2, I1Pyl12, IIP610,
OK 06, | MP3, MP5, MP15, MP28, MP31,
OK 07, | MP32, MP33, MP34, MP37,
OK 04 | MP54, MP55, MP 56, MP 43,
OK 09, | JIP34, JIP32,
IK 2.1
I1K 2.2
JlaboparopHoe  3aHsaTHE ~ NeO. OmnpenencHue 212 OK 01, | ITP62, ITP66, TTP68, I1Py3, Ilpy7,
BJIQXKHOCTH BO3/1yXa U aTMOC(HEpPHOro JaBICHUS OK 02, | ITPyS8, I1Pyl0, IIPy12, TIIP610,
OK 05, | Ipy2, IIPyl12, IIP610, MP3,
OK 07, | MP5, MP15, MP28, MP3lI,
OK 04 | MP32, MP33, MP34, MP37,
OK 09, | MP54, MP55, MP 56, MP 43,
[1IK 1.5 | JIP34, JIP32,
IK 2.1
I1K 2.2
Jlaboparoproe 3ansTue Ne7. Onpenenenue yaenbHON 212 OK 01, | ITP62, ITP66, TTPGS, ITPy3,
TEIUIOEMKOCTH  BEIIECTBA  Pa3IWYHBIX  (ha30BBIX OK 02, | IIpy7, IIPy8, IIPyl0, IIPyl2,
COCTOSIHUM OK 05, | [TP610, IIpy2, I1Pyl12, TIP610,
OK 07, | MP3, MP5, MP15, MP28, MP31,
OK 04 | MP32, MP33, MP34, MP37,
OK 09, | MP54, MP55, MP 56, MP 43,
[IK 1.5 | JIP34, JIP32,
IK 2.1
I1K 2.2
JlaboparopHoe 3aHsaThe Ne8. OmpenencHue MO 2/2 OK 01, | TTP62, ITP66, TTPGS, TTPy3,
YIIPYTOCTHU PE3UHBI OK 02, | IIpy7, IIPy8, IIPyl0, IIPyl2,
OK 05, | [TP610, IIpy2, I1Pyl12, TIP610,
OK 07, | MP3, MP5, MP15, MP28, MP31,
OK 04 | MP32, MP33, MP34, MP37,
OK 09, | MP54, MP55, MP 56, MP 43,
[IK 1.5 | JIP34, JIP32,
IK 2.1
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IIK 2.2

[Ipaktuueckoe 3anstue Ne8. JlaBnenue uaKocTel U 2/0 OK 01, | [TPyS, [Ipy9, [TPy13,
TBEpAbIX Te. 3akoH [lackas. OK 02, | ITP62,ITP66, I1PG7, JIP1, MP1,
OK 03, | MP3, MPI15, MPI12, MPI13,
OK 09, | MP17, MP19, MP 20, MP45,
OK 06 | MP42, MP 43, MP8, MP10
K 1.5
IIK 2.1
K 2.2
[TpakTrdeckoe 3ausaTue Ne 9 «AOGCOTIOTHBIC U 2/0 OK 01, | [TPyS, [Ipy9, [TPy13,
OTHOCHUTEINbHBIE ehOpMaIIuU TBEPIBIX T OK 02, | I[TP62,ITPG6, I1PG7, JIP1, MP1,
OK 03, | MP3, MPI15, MP12, MPI13,
OK 09, | MP17, MP19, MP 20, MP45,
OK 06 | MP42, MP 43, MP8, MP10
K 1.5
K 2.1
K 2.2
PA3JIEJI 4 DJIEKTPOANHAMMUKA 49/16
Tema 4.1 Conepixanue 5/0
DJIeKTPOCTATUKA OnekTpuzamusi Te€I U €€ MPOSIBICHUS. 1/0 OK 01, | ITP61, ITP62, ITPG3, I1P04,
DNeKTpuyeckui 3apsan. JlBa BHUIA BIEKTPUYECKHUX OK 02, | ITP65, IIPG6, I1P68, IIP069,
3apsI0B. IIpoBonHMKH, JUDJIEKTPUKHU u OK 03, | IIPyl, ITIPy2, IlIpy3, IIpy4, I1PyS,
MTOJIYIPOBOJHUKH. DJIEMEHTAPHBIA  3JIEKTPUYECKHUU OK 06, | [TPy10, IIPyll, IIPyl3, JIP2S,
3apsii. 3aKOH COXPaHEHUs AIEKTPUUECKOT0 3apsija. OK 07 | MP4, MP6, MP13, MP17, MP18,

B3anmoneiicteue 3apsigoB. TodedHble 3apsiibl.
3axoH KynoHna.

Onektpuyueckoe tmone. Ero neiictBue Ha
AJIEKTPUUCCKUE 3aPSIJIbI.

MP19, MP20, JIPS, JIP6, JIP32,
MP21, MP23, MP44, MP38,
MP39, MP46, JIP14, JIP13,
JIP12, JIP28, JIP31
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HanpsixeHHOCTB AIEKTPUYECKOTO OJISL.
[IpoOubIit 3apsm. JInaun HAIPSKEHHOCTU
37eKTpudecKoro nois. OAHOPOIHOE 3IEKTPUUYECKOE
oJIe.

[ToTeHManbHOCTh 3JEKTPOCTATUYECKOTO MOJIS.

Pa3nocts IIOTECHIAJIOB n HaITps’KCHUC.
[ToreHnmanbHast SHEPrHs 3apsizia B
AIIEKTPOCTATUYECKOM noJe. [Torenmman
ANeKTpocTaTndeckoro moisi. CBs3b HANPSHKEHHOCTH
T10JI51 n PasHOCTU IIOTCHII1AJIOB JJIA
ANEKTPOCTATUYECKOTO TMOJIs (KaK OJHOPOJIHOTO, TaK M
HEOJHOPOJIHOTO).

[IpyHIMD ~ CymepHno3MLMU  BJIEKTPUUYECKHX
IOJIEH.

Ilone Ttouewynoro 3apsana. [lome paBHOMEpHO
3apspkeHHoU cepsl. [lone paBHOMEPHO 3apsKEHHOTO
no o0bemy mapa. [lose paBHOMEpHO 3apsKEHHOM

OecKOHEUHOM IIJIOCKOCTH. Kaprtuusl JIMHUN
HAIPSHKEHHOCTH 3TUX IOJIEW M 3KBUIIOTEHLMAIBHBIX
MTOBEPXHOCTEH.

[IpoBOIHUKM B DJIEKTPOCTATUYECKOM  IIOJIE.
VYcnoBue paBHOBECHS 3apsAJIOB.

JIVdNeKTpUKH B DIEKTPOCTATUYECKOM  IIOJIE.
JvanekTpudeckasi IpPOHUIIAEMOCTh BEIIECTBA.

Konnencarop. DneKTpoeMKOCTh KOHJEHCATOpPA.
DIJIEKTPOEMKOCTH IIJIOCKOT0 KOHJEHCATOPA.

[TapannensHOEe CcoeIMHEHHWE KOHJIIEHCATOPOB.
ITocnenoBarenbHOE COETMHEHNE KOHAEHCATOPOB.

DHeprus 3apssKeHHOTO KOHJIEHcaTopa.

JIBH>KEHHE 3apsKEHHOU YaCTHUIIbI B
OJHOPOTHOM BJIEKTPUYECKOM TTOJIE.
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IIpodeccnonaIbHO - OpHEHTHPYIONIIEE COlePKAHUE

2/0

ONEKTPOCTATUUYECKUE  SIBJICHHUS, WX y4e€T U 2/0 OK 01, | ITP61, ITP62, T1PG3, I1P64,
IMpUMEHEHHe B OBITY HW  TEXHHKE. MeTosl OK 02, | ITP65, IIPO6, I1P68, IIPOG9,
IIPEAOTBPALEHUS YIEKTPOCTATUYECKUX BO3TOPaHUM. OK 03, | IIPyl, IIPy2, Ilpy3, IIpy4, I1PyS5,
OK 06, | [TPy10, IIPyl1, ITPyl3, JIP25,
OK 07 | MP4, MP6, MP13, MP17, MP18,
I[IK 1.5 | MP19, MP20, JIPS, JIP6, JIP32,
K 2.1 | MP21, MP23, MP44, MP38,
I[IK 2.2 | MP39, MP46, JIP14, JIP13,
JIP12, JIP28, JIP31
B ToM umciie mpakTHYecKHMX H J1a00paTOPHBIX 2/0
3aHATHI
[Ipaktnueckoe 3anarue NelO. Pemienwe 3amad 1o 2/0 OK 01, | ITPyS5, Ipy9, ITP62,ITP66,
TeMe «JEKTPOCTATHKA. OK 02, | IIPG7, MP1, MP3, MPI5,
OK 03, | MP12, MP13, MP17, MP19, MP
OK 09 | 20, MP45, MP42, MP 43, MPS,
MP10
Tema 4.2 IlocTosinnblii | Cogep:xxanue 22/14
JJIEKTPUYECKHI TOK.
Cuita Toka. ITocTOSIHHEBIH TOK. 2/0 OK 01, | ITPo1, ITP62, ITP03, 11P64,
VcaoBus CYILIECTBOBaHUS MOCTOSTHHOT'O OK 02, | ITP65, IIPG6, [1Po8, TIIP069Y,
ANEKTPUYECKOro Toka. Mctounnku Toka. Hanpsxkenue OK 03, | ITPyl, IIPy2, I1py3, IIpy4, [1PyS5,
UudJIC €. OK 06, | ITPy10, IIPyll, ITPy13, JIP25,
3akon OMa JyIsl ydacTKa Lenu. OK 07 | MP4, MP6, MP13, MP17, MP18,

DNEeKTPUYECKOE COMPOTUBIEHUE. 3aBUCUMOCTh
COIIPOTUBJICHUA OAHOPOJHOIO ITPOBOAHHUKA OT €Tr0
JUTMHBI U TUIOIIAM TOMEPEYHOro CeUYeHUsl. Y IeTbHOE
COTIPOTHBIICHUE BEIIECTBA.

[TocnenoBarenbHOE, NapajlieIbHOE, CMEIIAHHOE
COCTMHEHUE TMPOBOJHUKOB. Pacuer pa3BeTBIEHHBIX
anektpudeckux reneit. [Ipasuna Kupxroda.

Pabora snextpuyeckoro toka. 3akoH Jxoys-
Jlenna.

MP19, MP20, JIPS, JIP6, JIP32,
MP21, MP23, MP44, MP38,
MP39, MP46, JIP14, JIP13,
JIP12, JIP28, JIP31
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MOIHOCTh 3JIEKTPUYECKOro ToKa. TernsoBas
MOIIIHOCTb, BbIJIEJIsiEMasi Ha pE3UCTOPE.

OJIC 1 BHyTpEeHHEE CONMPOTUBJICHUE UCTOUYHHKA
Toka. 3akoH Oma 118 TOJHOW — (3aMKHYTOM)
ANEKTPUYECKON 1eny. MOIIHOCTh HMCTOYHUKA TOKA.
Kopotkoe 3aMbIkanue.

Kongencarop B 11enu nNoCcTOSIHHOTO TOKA.

IIpodeccrnonaibHO - OpUEHTHPYIOLIEE COJlePKAHHUE 2/0
Paznuuneie IeicTBUA TOKA. Crioco05b1 2/0 OK 01, | ITP61, ITP62, ITP63, I1P04,
MPEIOTBpAIEHUSI OT KOPOTKOTO 3aMblKaHUs. Bubi OK 02, | ITP65, IIP0G6, I1Po8, IIP69,
npenoxpanurene. UTeHWe 3NEKTPUYECKUX CXEM. OK 03, | ITPyl, I1Py2, TIpy3, IIpy4, IIPyS,
Pacuer mapamerpoB uenu. TeXxHHMYECKHE YCTPOMCTBA OK 06, | ITPyl10, IIPyll, ITPy13, JIP25,
U TEXHOJOTHYECKUE MPOLIECCHI: aMIepMeTp, OK 07 | MP4, MP6, MP13, MP17, MP18,
BOJBTMETpP, PEOCTAT, CUETUYUK  DBJIECKTPUUYECKOU IIK 1.5 | MP19, MP20, JIPS, JIP6, JIP32,
SHepruu. Pacxol M y4eT »HepropecypcoB TEIIOBOU IIK 2.1 | MP21, MP23, MP44, MP38,
SHEPTUH. [IK 2.2 | MP39, MP46, JIP14, JIP13,
JIP12, JIP28, JIP31

B TOM 4mcie NMpakTHYeCKHX M J1a0OpaTOpPHBIX 18/14
3aHATHIA
IIpodeccnonaibHO - OpUEHTHPYIOLIEE COePKAHHUE 18/14
[Ipaktuueckoe 3anstue Nell. Pemenue 3agau 2/0 OK 01, | ITPy5, Ipy9, ITP62,ITP66, TIP67,
«3akoapl  Oma. Conporusnenue.  CmemanHoe OK 02, | MP1, MP3, MP15, MP12, MP13,
COE/IMHEHHE TIPOBOJHUKOB OK 03, | MP17, MP19, MP 20, MP45,

OK 09 | MP42, MP 43, MP8, MP10
[TpakTueckoe 3ansThe Nel2. Pemenwe 3amad 1o 2/0 IIK 1.5 | TTPyS, IIpy9, I1P62,ITPG6, TIPG7,
teme «PaboTa, MOIIHOCTP W  COINPOTHUBIICHHUE [IK 2.1 | MP1, MP3, MP15, MP12, MP13,
AIEKTPUUECKOTO TOKa I[IK 2.2 | MP17, MP19, MP 20, MP45,

MP42, MP 43, MP§, MP10

JlaboparopHoe 3aHATHE Ne9. Omnpenenenue 2/2 OK 01, | [TP62, ITPG6, ITPGS, ITPy3, Ipy7,
YAEIBHOTO CONPOTUBIICHUS TPOBOJHUKA OK 02, | ITPy8, ITPy10, ITPy12, TIPG10,
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OK 05,

TIpy2, TIPy12, TIP610, MP3,

OK 07, | MP5, MP15, MP28, MP31,
OK 04 | MP32, MP33, MP34, MP37,
OK 09, | MP54, MP55, MP 56, MP 43,
[IK 1.5 | JIP34, JIP32,
Jlaboparoprnoe 3anstue Nel(. IlpoBepka 3akoHOB 2/2 IIK 2.1 | [TP62, I1P66, I1P6S, [1Py3, I1py7,
Oma 114 yyacTka 1enu v nojinou nenu. BAX IIK 2.2 | ITPy8, IIPy10, I1Pyl12, TIPG10,
[Ipy2, IIPyl12, TIIP610, MP3,
MPS5, MPI15, MP28, MP31,
MP32, MP33, MP34, MP37,
MP54, MP55, MP 56, MP 43,
JIP34, JIP32,
Jlaboparopnoe 3ansatue Nell. M3yuenue paboThI 4/4 OK 01, | ITP62, ITP66, I1P68, I1Py3, Ilpy7,
MyJIbTHMETpAa Ha TMpuMepe paboThl JTHOJOB H OK 02, | ITPyS8, I1Pyl0, IIPy12, IIP610,
3aBUCUMOCTH  CONIPOTHUBJIEHHS OT  TeMIepaTypbl OK 05, | IIpy2, IIPy12, IIP610, MP3,
00pa3IoB MeTalljia U MOJYIPOBOJHUKA OK 07, | MP5, MPI15, MP28, MP3I,
OK 04 | MP32, MP33, MP34, MP37,
OK 09, | MP54, MP55, MP 56, MP 43,
[IK 1.5 | JIP34, JIP32,
Jlabopatoproe  3amstue  Nel2.  Ompenenenue 2/2 IIK 2.1 | [IPG2, TIPG6, TIPGS, ITPy3, Ipy7,
TeMIepaTypHOro ko3 duinenta Mmeu IIK 2.2 | TIPy8, TIPyl10, TIPyl12, TIP610,
Ipy2, TIIPyl12, TIIP610, MP3,
MP5, MPI15, MP28, MP31,
MP32, MP33, MP34, MP37,
MP54, MP55, MP 56, MP 43,
JIP34, JIP32,
JlaboparopHoe  3amsitue  Nel3. Onpenenenue 2/2 [1P62, I1P66, 11P68, TIPy3, Ilpy7
COIPOTHUBIICHUS PE3UCTOPA METOJIOM MAaPKUPOBKHU [TPy8, IIPyl10, I1Pyl12, IIP610
[py2, [TIPy12, TTP610, MP3, MP5
MP15, MP28, MP31, MP32
MP33, MP34, MP37, MP54
MP55, MP 56, MP 43, JIP34
JIP32,
Jlabopatoprnoe 3anstue Nel4. Omnpenenenne KITJ 212 OK 01, | [TP62, ITPG6, TTP6S, 1Py,
HarpeBareseu OK 02, | TIPy13, I1Py3, IIPyS5, Ilpy7,
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OK 05,
OK 06,
OK 07,

TIPy8, [IPy10, IIPy12, IIP610,
IIpy2, [TPy12, TIP610, MP3,
MP5, MP15, MP23, JIP26, ,

OK 04 | MP28, MP31, MP32, MP33,
OK 09 | MP34, MP37, MP44, MP47,
[IK 1.5 | MP48, MP54, MP55, MP 56, MP
IIK 2.1 | 43, JIP34, JIP32,
K 2.2
Tema 4.3 Conep:xanue 712
DJleKTPpUYECKHUI TOK B
Pa3IHMYHBIX CPeAaX DJIeKTpUYecKasi MPOBOJAMMOCTh  Pa3JIUYHBIX 1/0 OK 01, | ITP61, ITP62, ITP63, I1P04,
BEIIECTB. OJEKTPOHHAS TMPOBOJUMOCTH TBEPJBIX OK 02, 11P65, I1P06, 11PGS, ITPG9,
METAJJIOB. 3aBUCUMOCTb CONPOTHUBIICHUS METAJJIOB OT OK 03, | [IPyl, ITPy2, IIpy3, I1py4, I1PyS5,
Temneparypbl. CBEpXIPOBOAUMOCTD. OK 06, | IIPyl0, ITPyl1, ITPy13, JIP25,
Onektpuyeckuii TOK B Bakyyme. CBoiicTBa OK 07 | MP4, MP6, MP13, MP17, MP18,
AIEKTPOHHBIX MTYYKOB. MP19, MP20, JIPS, JIP6, JIP32,
[TonynpoBonuuku. CoOCTBEeHHass W TpUMECHas MP21, MP23, MP44, MP38,
IPOBOAMMOCTh TOJYNPOBOAHUKOB. CBoiicTBa p-Nn- MP39, MP46, JIP14, JIP13,
nepexoja. [lomynpoBogHIUKOBBIE TPHOOPEI. JIP12, JIP28, JIP31
DNeKTPUIECKHUI TOK B AIEKTPOJIUTAX.
ONEKTpONUTHYECKAasT  AUCCOLMALMSA.  DJIEKTPOIIU3.
3axonbl Dapazes ISt 3JIEKTPOIH3a.
DnekTpruyeckuil Tok B razax. CaMmocTOATEIbHbIN
U HECaMOCTOATENBHBIN pas3psa. PasnuuHble TUIBI
CaMOCTOSTeNbHOTO pa3psaaa. Monuus. [1nazma.
TexHu4eckue yCTpoOMCTBA M IPAKTUYECKOE
MPUMEHEHHUE: Ta30pa3psIHbIE JIaMIIbl, 3JE€KTPOHHO-
aydeBas TpyOKa, TOJYNPOBOJAHUKOBBIE TPHUOOPHI:
JIAO, TPaH3UCTOP, dbotoamon, CBETOJIUOI,
ralbBaHWKa, padUHUPOBAHWE MEAHW, BBITUIABKA
AITIOMUHMS, DJIEKTPOHHAS! MUKPOCKOIIHS.
IIpodeccnonabHO - OpUEHTHPYIOLIEE COlePKAHUE 4/0
[TonynpoBoAHUKOBEIE pUOOPEI. Hx BUJIEL, 4/0
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IMPOBOANMOCTH, HA3HAYCHUC

B TOoM u4mnciie NMPaKTHYECKUX M JIa0OPATOPHBIX 2/2
3aHATHI
I[IpodeccnonaibHO- OpUEHTUPYIOLIIEE COIEPKAHNE 2/2
JlabopaTtoproe  3amstue  Nel5.  Omnpenenenue 2/2 OK 01, | [TP62, ITP66, TTP6S, I1Py3,
NEKTPOXUMHUYECKOr0 3KBUBAJIEHTA MEIU B IIpoLiecce OK 02, | IIpy7, IIPy8, IIPyl0, IIPyl2,
3JICKTPOJIN3a CyIb(haTa MeIu. OK 05, | [TP610, IlIpy2, ITPyl12, TIPG10,
OK 07, | MP3, MP5, MP15, MP28, MP31,
OK 04 | MP32, MP33, MP34, MP37,
OK 09, | MP54, MP55, MP 56, MP 43,
IIK 1.5 | JIP34, JIP32,
IIK 2.1
K 2.2
Tema 4.4 MarautrHoe Conep:xanue 8/0
Hoe BzaumoneiicTBue IOCTOSHHBIX MAarHuTOB U 2/0 OK 01, | ITPG1, ITP62, ITP63, I1P64,
MIPOBOJIHUKOB C TOKOM. MarnutHoe mone. Bekrtop OK 02, | ITP65, IIPG6, [1Po8, IIP09,
MarHuTHOM umHAyKuuu. [IpuHOun cynepno3unuu OK 03, |ITPyl, ITPy2, IIpy3, IIpy4, I1PyS,
MAarHUTHBIX MoJjed. JIMHUM MarHUTHOM UHAYKLIHUH. OK 06, |ITPy10, IIPyll, ITPyl3, JIP25,
MarauTHOE TIONIE  TPOBOJAHUKA C  TOKOM OK 07 |MP4, MP6, MP13, MP17, MP18,
(IpsIMOTO MPOBOJIHMKA, KATYIIKH M KPYTOBOTO BUTKA). MP19, MP20, JIPS, JIP6, JIP32,
OmneIT OpcTena. MP21, MP23, MP44, MP38,
Cuna AMriepa, ee HanpaBJICeHUE U MOYJIb. MP39, MP46, JIP14, JIP13, JIP12,
Cuna JlopeHla, ee HampaBlEHHE W MOIYJb. JIP28, JIP31
JIBukeHne 3apsOKEHHOM 4YacTHIBl B OJHOPOIHOM
MarHuTHOM moJie. Pabora cumer JlopeHa.
MaruutHOe moJie B BEIIIECTBE.
deppoMarHeTHKH, mapa- U JuaMarHeTHKH.
IIpodeccnonanbHO - OPHEHTHPYIOLIEE COACPKAHUE 2/0
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VYcrpolicTBa, OCHOBAHHBIE HA CHUJIOBOM JIEMCTBUM 2/0 OK 01, | ITP61, ITP62, TTPG3, I1P64,
MAarHUTHOTO IIOJIS OK 02, | ITP65, I1P66, TIPGS, ITPGY, ITPyl
OK 03, | [TPy2, IIpy3, IIpy4, I1PyS, ITPy10
OK 06, | ITPy11, ITPy13, JIP25, MP4, MP6
OK 07 | MP13, MP17, MPI18, MP19
I[IK 2.1 | MP20, JIP5, JIP6, JIP32, MP21
I[IK 2.2 | MP23, MP44, MP38, MP39
MP46, JIP14, JIP13, JIP12, JIP28
JIP31
B Tom 4nciie npakTHYECKHUX U J1a00PATOPHBIX 4/0
3aHATHIA
IIpodeccnoHaNbLHO - OPUEHTHPYIOLIEE COAePKAHTE 4/0
[Ipaktuueckoe 3anstue Nel3. Pemenue 3amau mo 4/0 OK 01, | ITPy5, IIpy9, I1P62,ITPG6, II1PG7
TeMe «MaraHuTHOE TIOJIE U €r0 XapaKTePUCTUKI) OK 02, | MP1, MP3, MP15, MP12, MP13
OK 03, | MP17, MP19, MP 20, MP45
OK 09 | MP42, MP 43, MP8, MP10
K 2.1
K 2.2
Tema 4.5 Conep:xaHue 7/0
JIEKTPOMAarHUTHAsA
HHAYKIUS SIBneHne »neKTpOMarHuTHOM wuHAYKUMH. [loTok 1/0 OK 01, | ITP61, ITP62, TTPG3, I1P64,
BekTOpa MarHuTHOM wuHAYKIUH. OJC HHIYKIHH. OK 02, | ITP0S, IIPO6, 11P68, IIPG9,
3aKOH DJEKTPOMarHuTHONM wuHAyKuun  Papages. OK 03, | IIPyl, IIPy2, IlIpy3, IIpy4, I1PyS,
Buxpesoe anektpuueckoe none. Toxkn Dyko. OK 06, | I[TPy10, IIPyll, IIPyl3, JIP2S,
O/JIC uHAYKIMM B MPOBOJIHUKE, JABUXXYIIEMCS B OK 07 | MP4, MP6, MP13, MP17, MP18,
OJHOPOJHOM MAarHMUTHOM IIOJIE. MP19, MP20, JIP5, JIP6, JIP32,
[IpaBuno Jlenua. MP21, MP23, MP44, MP38,
NunyktuBHOCTh. KaTyilika HHAYKTUBHOCTH B MP39, MP46, JIP14, JIP13,
LENU IOCTOSHHOTO TOKa. fIBJIEHHME CaMOMHAYKLHWH. JIP12, JIP28, JIP31
OJIC caMOMHAYKIIWH.
DHeprusi MarHUTHOTO MOJISt KATYIIKU C TOKOM.
DJIEKTPOMArHuTHOE TOJIE.
IIpodeccnoHaIbLHO - OPHEHTHPYIOLIEE COJepKAHNE 4/0
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[IpumeHneHne  SJIEKTPOMAarHUTHOM  WHAYKIIMU B 4/0 OK 01, | ITP61, ITPG2, TTPG3, I1P64,
YCTPOMCTBAX M arperartax. OK 02, | ITP65, IIPG6, [1Po8, IIP069,
OK 03, | [TPyl, I1Py2, I1py3, IIpy4, I1PyS,
OK 06, | [TPy10, IIPyll, IIPyl3, JIP25,
OK 07 | MP4, MP6, MP13, MP17, MP18,
I[IK 2.1 | MP19, MP20, JIPS, JIP6, JIP32,
I[IK 2.2 | MP21, MP23, MP44, MP38,
MP39, MP46, JIP14, JIP13,
JIP12, JIP28, JIP31
B TomM umcie nmpakTHYecKHMX H J1a00pPaTOPHBIX 2/0
3aHATHIA
[Ipaktnueckoe 3anarue Nel4. Pemienwe 3amad 1o 2/0 OK 01, | ITPy5, IIpy9, I1P62,ITPG6, I1P67
TeMe  «OJJIeKTPOMArHUTHAsE  WMHAYKOUA.  3aKOH OK 02, | MP1, MP3, MP15, MP12, MP13
3JIEKTPOMAarHUTHOM MHAYKUMU. CaMOUHIYKIUS OK 03, | MP17, MP19, MP 20, MP45
OK 09 | MP42, MP 43, MP§, MP10
PA3JIEJI 5§ KOJIEBAHUS U BOJIHbBI 21/4
Tema 5.1 Conepxxanue 7/2
MexannuecKkue KomnebarennHas CHCTEMA. CBo0OOIHbBIE 1/0 OK 01, | ITPo1, I1P62, ITP03, 11P64,
K0JI€0aHHUS M BOJIHBI KoJIeOaHHS. OK 02, | ITPG5, TIIPG6, I1P68, IIPG9,
lMapmonunueckue konedanus. Kunemarnueckoe u OK 03, | [TPyl1, I1Py2, IIpy3, [Ipy4, ITPyS,
JTUHAMHUYECKOE OMKUCAaHUE. DHEPreTUYECKOE ONUCAHNE OK 06, | [TPy10, IIPyll, IIPyl3, JIP25,
(3aKOH COXpaHEHHUS MEXaHWYECKOHN sHepruu). BriBo OK 07 | MP4, MP6, MP13, MP17, MP18,
JUHAMHYIECKOT O OIMMCaHUS TapMOHUYECKUX I[IK 1.5 | MP19, MP20, JIPS, JIP6, JIP32,
KoaeOanuii u3 ux SHEPreTUYECKOTO u MP21, MP23, MP44, MP38,

KHHEMATHYECKOT'O OITMCAHMS.

Amvmmutyna u ¢daza  konebanuil.  CBsi3b
aMIUTUTYABl KONEOAHWH HMCXOIHOW BENWYMHBI C
aMILTUTYIaMH KOJIeOaHUH €€ CKOPOCTU U YCKOPEHHSI.

ITepron u ywactora konebanwmii. [lepuon mambix
CBOOOIHEIX KOJE€OaHUH MAaTEMATHYECKOr0 MasgTHHKA.
[leppon  cBOOOAHBIX  KOJIeOAHWUW  MPYKUHHOTO
MasATHHKA.

IlousTue 0 3aTyXarolux KOJIEOAHHSIX.
Breinyxxnennsie kosnebanus. Pesonanc. Pe3onancHas

MP39, MP46, JIP14, JIP13,
JIP12, JIP28, JIP31
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KpuBasd. BiusHue 3aTyxaHusi Ha BHJ PE30HAHCHOH
KpUBOU. ABTOKOJICOaHUSI.

Mexanuueckue BOJIHBI, yCIOBUS ux
pacnpoctpanenus. Ilomepeunble U IPOJOJIbHBIE
BOJIHBL. [lepuosn, ckopocThs pacrpocTpaHeHHs U AJUHA
BOJIHbI. CBOMCTBAa MEXaHMUYECKHUX BOJIH: OTpPa)KEHUE,
npenomiieHue, uHTephepeHurs u AuQpakius.

IIpodeccnoHaTbHO - OPHEHTHPYIOIEE COAEPIKAHUE 2/0
3Byk. CxopocTe 3Byka. [poMKOCTh 3BYyKa. 2/0
Bricora Tona. TemOp 3ByKa.
[ITymoBOE 3arpsi3HeHHE OKPY>KAIOLIeH CPEIbl.
B ToM umciie mpakTHYecKHMX H J1a00paTOPHBIX 412
3aHATHH
[Ipaktnueckoe  3ansitue  Nel5.  Mexanuueckue 2/0 OK 01, | ITPyS5, Ipy9, ITP62,ITP6
KoJIeOaHUs ¥ KX XapaKTEPUCTUKH OK 02, | 6, IIP67, MP1, MP3, MPI5
OK 03, | MP12, MP13, MP17, MP19, MH
OK 09 | 20, MP45, MP42, MP 43, MP8
MP10
IIpodeccnonanbHO- OPHEHTHPYIOLIEE COAEPKAHUE 212
Jlabopatopnoe 3ansarue Nel6. IlpoBepka 3axKoHOB 2/2 OK 01, | [TP62, 11P66, I1PGS, ITPy3, Ilpy7
KoJIeOaHWH ~ MaTeMaTH4ecKoro M MPY)XKUHHOTO OK 02, | [TPy8, I1Pyl0, IIPyl12, TIIP610
MasTHUKA OK 05, | IIpy2, I1Py12, T1P610, MP3, MP5
OK 07, | MP15, MP28, MP31, MP32
OK 04 | MP33, MP34, MP37, MP54
OK 09, | MP55, MP 56, MP 43, JIP34
[K 2.1 | JIP32,
I1K 2.2
Tema 5.2 Conep:xaHue 13/2
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JJIeKTPOMArHUTHbIE
KO0JIeOaHMS U BOJIHBI

KoneobarensHbIi KOHTYD. CBo0OogHbBIE
DIIEKTPOMAarHUTHbIE ~ KOJNeOaHUsT B HJICAILHOM
KojebarenbHOM KoHType. @opmyna Tomcona. CBs3b
aMIUIMTYZbl 3apsja KOHJEHCATopa C aMIUIUTYI0N
CHUJIBI TOKA B KOJIe0aTeIbHOM KOHTYpE.

3aKOH COXpAHEHMsI SHEPruu B  HJICATBHOM
KoJ1e0aTeIbHOM KOHTYDE.

3aryxamolue 3JeKTPOMarHUTHbIE KOJIEOaHUs.
BriHyx1eHHbIE 3JIEKTPOMarHUTHBIE KOJICOaHMUSI.

IlepemeHHBII TOK. MOIIHOCTH IEPEMEHHOIO
TOKA. AMIIUTYIHOE U JIEHCTBYIOIEE 3HAUECHUE CHUJIbI
TOKa W HampsHKEeHUs TMpU  pa3iuyHol  (dopme
3aBUCUMOCTH IIEPEMEHHOT0 TOKA OT BPEMEHHU.

CuHycouganbHbIil NepeMeHHbIN TOK. Pe3uctop,
KOHJIGHCATOp M KaTylUIKa WHJIYKTUBHOCTH B LIENH
CUHYCOMJIAJIbHOTO IIEPEMEHHOro TokKa. Pe3oHaHC
TOKOB. Pe30HaHC HanpsKeHU .

Wneanbupiii  Tpanchopmatop. IlpousBozactso,
nepeaaya v NoTpedsieHue 3JIEKTPUIECKO SHEPTHH.

DKOJIOTMYECKHE PHUCKM MpPU  MPOU3BOJCTBE
AIIEKTPOIHEPTUH. Kynbrypa HCIIOJIb30BAHUS
ANEKTPOIHEPI U B MTOBCETHEBHOMN YKU3HU.
OJIEKTPOMarHUTHbIE BOJIHBIL. Y CIIOBUSL M3JIy4EHUS
AIIEKTPOMAarHUTHBIX BOJH. B3aumHass opueHTanus

BEKTOPOB E,B,V B 3JIEKTPOMArHUTHOU BOJTHE.

CaoiicTBa 3JE€KTPOMArHUTHBIX BOJIH:
OTpaKeHUe, MIPEJIOMJIEHUE, MOJIsIpU3aus,
uHTEephepeHIMs U AU(PaKIHSL.

[[Ixana >JIeKTpOMarHuTHHIX BOJIH. [IpuMeHeHune
DIIGKTPOMArHUTHBIX BOJH B TEXHUKE U OBITY.
[TpuHIIATIBI pagroCBsI3H " TEJICBUACHUA.
Panguonokanusi.  DNEKTPOMAarHUTHOE  3arpsi3HEHHUE
OKPYKAIOIIEeH CPEIbl.

1/0

OK 01,
OK 02,
OK 03,
OK 06,
OK 07

[1P61, I1P62, ITPG3, I1P64,
I1P65, TIIP66,  IIPGS, IIPGY,
[1Py1, I1Py2, I1py3, IIpy4, I1PyS,
[MIPy10, IIPyll, IIPyl3, JIP25,
MP4, MP6, MP13, MP17, MP18,
MP19, MP20, JIPS, JIP6, JIP32,
MP21, MP23, MP44, MP38,
MP39, MP46, JIP14, JIP13,
JIP12, JIP28, JIP31

IIpodeccrnoHaIbLHO- OPHEHTHPYIOLIECE COAEPKAHNE

4/0

OK 01,

I1P61, ITPG2, ITP63, TT1P64,
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Cucrema TermyioCHaOXKEeHHUsS:  MCTOYHHMK  TEIJIOBOM
sHeprun (korenbHasg, TOLl); TpancmopTupyromue
YCTPOMCTBA TEIUIOBOMl SHEPrUM K MOMELICHUSM
(TEerIoBBIE CETH); TEIUIONOTPEOIIAIoNUe MPUOOPHI,
KOTOpBIE nepesaoT TEIUIOBYIO SHEPTUIO
MIOTPEOUTETIO (panuaTopsl OTOTUICHUS,
kanopudepsl). TexHomoruu oxpaHbl  OKpy’Karouei
CpeIbl TPU CKUTAHUH OPTraHUYECKOro TOILIMBA;
["a3oBoe TOTLIINBO u OCHOBBI ero
CKHTaHUsT; TPeoOpa3OBaHUS TETUIOTHI B
ANEKTPUUYECKYIO U IPYTHE BUJIbI SHEPTUU.

OK 02,
OK 03,
OK 06,
OK 07
IIK 1.5
IIK 2.1
[IK 2.2

I1P65, I1P66,  I1P68, TIIPGY,
[1Pyl, IIPy2, I1py3, Ilpy4, I1Py5,
[TPy10, IIPyll, IIPy13, JIP25,
MP4, MP6, MP13, MP17, MP18,
MP19, MP20, JIPS, JIP6, JIP32,
MP21, MP23, MP44, MP38,
MP39, MP46, JIP14, JIP13,
JIP12, JIP28, JIP31

B TomM umciie mpakTHYecKHMX H J1a00paTOPHBIX 8/2

3aHATHIl

IIpodeccuonanbHO - OpUEHTHPYIOLEE COAEPKAHUE 8/2

[Ipaktnueckoe 3anstue Nel6. Pemienuwe 3agau Ha 4/0 OK 01, | ITPyS5, IIpy9, I1P62,I1P66, T1PG7,

BHUJIbI CONPOTHBIICHUH B LEMIX MEPEMEHHOTO TOKA. OK 02, | MP1, MP3, MP15, MP12, MP13,

®dopmyiiel TpanchopmaTopa OK 03, | MP17, MP19, MP 20, MP45,
OK 09 | MP42, MP 43, MP8, MP10

[Ipaktuueckoe 3anstue Nel7. Pemenue 3amau mo 2/0 IIK 1.5 | TTPyS, Ipy9, [1P62,ITP66, TIPG7,

TeMe «JEKTPOMArHUTHBIC KOJICOAHUS 1 BOJIHBI» I[IK 2.1 | MP1, MP3, MP15, MP12, MP13,
[IK2.2 | MP17, MP19, MP 20, MP45,

MP42, MP 43, MP§, MP10

JlaGopaTopnoe 3aHATHE Nel7. YerpoitcTBo 2/2 OK 01, | [TP62, [IIP66, IIP68, IIPyl,

TpaHnchopmaropa, reHepaTopa OK 02, | ITPy13, TIIPy3, IIPy5, Ilpy7,
OK 05, | ITPyS8, I1Pyl0, TTPyl12, TIP610,
OK 07, | lIpy2, IIPyl12, IIP610, MP3,
OK 04 | MP5, MPI15, MP23, JIP26, ,
OK 09, | MP28, MP31, MP32, MP33,
IIK 1.5 | MP34, MP37, MP44, MP47,
IIK 2.1 | MP48, MP54, MP55, MP 56, MP
IIK 2.2 | 43, JIP34, JIP32,
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Tema 5.3
Ontuka

Conep:xkanue

1/0

[IpssMonuHENHOE pacnpocCTpaHEHUE CBETa B
oaHopoaHou cpene. JIyd cBera. TodyeuHblid HCTOUHHK
CBeTa.

OtpaxeHue cBeTa. 3aKOHBl OTPAKEHUS CBETA.
[Toctpoenue wu300pakeHUN B IUIOCKOM 3€pKale.
Cdepudeckue 3epkaia.

[Ipenomnenue cBera. 3aKOHBI IPEIOMIICHUS
cBeTa. AOCONIOTHBIA TOKa3aTelb IMPEIOMIICHHUS.
OTHOCUTENBHBIN MOKa3arelib MPEIOMIICHUS.
[TocTOSIHCTBO 4acTOTBI CBETa M COOTHOLICHHUE JJIUH
BOJIH NpHU [EpPEX0/ie MOHOXPOMATHYECKOTO CBETa
yepe3 rpaHully pasjiena IByX ONTHUYECKUX CpPe.

Xon sywen B npusme. [lucmepcus cBera.
CnoxHbIi cocTaB Oemnoro ceera. LlBer.

[TonHoe BHyTpenHee oTpaxkenue. I[IpenenbHbli
YrOJI TOJIHOTO BHYTPEHHETO OTPAKEHUSI.

CoOuparomue u paccenBaroniye JuH3bl. ToHKas
nuH3a. DokycHOe paccTosiHHME W ONTHYecKas CHila
TOHKOM JIMH3BI. 3aBUCUMOCTH (JOKYCHOTO PACcCTOSHUS
TOHKOW CQEepHYecKol JHH3BI OT €€ TEOMETPUU W
OTHOCHUTEJIHOT'O MTOKAa3aTelis MPEIOMIICHHUS.

®opmysia  TOHKOW  JIMH3BL. Y BEJIUYECHUE,
JaBaeMoe JIMH30M.

Xon  nyda, TOpOIIEAIIET0  JIMH3Y  TOJ
MIPOU3BOJILHBIM YIJIOM K €€ IIaBHOM ONTHUYECKOM OCH.
[TocTpoenne n300pakeHUil TOYKU U OTpe3Ka MpSAMOi
B COOMpAMOIIMX U PACCEUBAIOIIUX JIMH3aX W HX
cucremax. Omntuueckue mpubopsl. Pazpemaromas
cnocoOHocTh. ['7Ma3 kak onTuyeckas cHCTEMA.
[Ipenensl NPUMEHUMOCTH TEOMETPUYECKON ONTHKH.
BoiHoBas OIITHKA. Wutepdepentims CBETa.
KorepeHTHbIE HMCTOYHUKH. YCIOBUS HAOIIOICHUS

1/0

OK 01,
OK 02,
OK 03,
OK 09

[1P61, I1P62, ITP63, I1P64,
P65, TIIP66,  I1PG8, IIPGY,
[TPyl, I1Py2, IIpy3, IIpy4, I1PyS,
[IPy10, IIPyll, IIPy13, JIP25,
MP4, MP6, MP13, MP17, MP18,
MP19, MP20, JIPS, JIP6, JIP32,
MP21, MP23, MP44, MP38,
MP39, MP46, JIP14, JIP13, JIP12,
JIP28, JIP31

662




KapTUHC oT ABYX KOTCPCHTHBIX

nmaaCHun MOHOXpPOMATHUYCCKOT'O

MaKCHMyMOB M MHUHUMYMOB B WHTEp(EpeHIIMOHHON

HCTOYHHKOB.

[TpuMepb! KIIaCCHUYECKUX MHTEPPEPEHITHOHHBIX CXEM.
Hudpakmus ceera. JudpakumonHas pemieTka.
YcnoBue HaOMIONEHHS TJIABHBIX MAaKCHUMYMOB IIPH

CBCTa Ha

mubpakuoHHyto pemetky. [lonspuzanus ceera.

PA3JIEJI 6. OCHOBBI CIIELIUAJIbHON TEOPUUA 1/0
OTHOCHUTEJIBHOCTHU.
I'panuisl [IPUMEHUMOCTHU KJIACCUYECKOU 1/0 OK 01, | ITPyl, IIPy2, IIpy3, IIpy4, IIPyS
Tema 6.1 OfHOBbI MexaHukd.  [loCTynaTel  CHENUATIBHON  TEOpUH OK 02, | [TIPy10, TIIPyll, IIPyl3, JIP25
CHenuajJILHOM TEOpUH OTHOCHTEJILHOCTH. OK 03, | MP4, MP6, MP13, MP17, MP18
OTHOCHTCILHOCTH. [IpocTpaHCTBEHHO-BPEMEHHOM MHTEPBAL. OK 06, | MP19, MP20, JIP5, JIP6, JIP32
[IpeoOpa3zoBanus JlopeHma. YcioBue MPUUYUHHOCTH. OK 07 | MP21, MP23, MP44, MP38
OTHOCUTENBHOCTh OJHOBPEMEHHOCTH. 3aMeJICHHE MP39, MP46, JIP14, JIP13, JIP12
BPEMEHU U COKPAILCHUE IIIUHBIL. JIP28, JIP31
DHeprus U UMNYJIbC PEISITUBUCTCKON YaCTHIIBI.
Csi3p  Maccel C DHEPrHUEH U HMIIYJIBCOM
PENSITUBUCTCKON YaCcTUIIbl. DHEPTHUs TOKOSI.
PA3JEJI 7 KBAHTOBAS ®U3UKA 5/0
Tema 7.1 Conep:xkaHue 2/0
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Kopnyckyasipno- PaBHOBeCHOE TemI0BOE U3ITyueHHE (M3ITy4eHHUE 1/0 OK 01, | ITPO1, ITPG2, ITPG3, I1P04,
BOJIHOBOI yaJIn3M. a0COFOTHO YepHOTO Tema). 3aKoH cMerieHust Buna. OK 02, | ITP65, IIPG6, I1P68, IIP69,
I'mnoresa [1nanka o kBanTax. OTOHBI. OK 03, | [TPyl, I1Py2, I1py3, IIpy4, I1PyS,
OK 06, | [TPy10, IIPyll, ITPy13, JIP25,
OK 07 | MP4, MP6, MP13, MP17, MP18,
MP19, MP20, JIP5, JIP6, JIP32,
MP21, MP23, MP44, MP38,
MP39, MP46, JIP14, JIP13,
JIP12, JIP28, JIP31
OHeprus u umiyiibe porora. Dororddexr. OnbITh
A.I'. CroneroBa. 3akoHbl ¢otodddekrra. YpaBHEHUE
Ounnmreitna st porodddekra. "Kpacnas rpanuma
dotoadpdekra. JlaBienne cBera (B YACTHOCTH,
JIaBJIEHUE CBeTa Ha a0CONIOTHO TOTJIOMIAIOIIYIO |
a0CONIOTHO OTPAKAIOIIYI0 MOBEPXHOCTH). OMBITHI
[1.H. JlebeneBa. BonHoBble cBolicTBa yacTull. BoaHbl
ne bpounsa. JlnuHa BosiHBL ne bpoings U pasmepsl
o0TacT  JIOKaIHM3alli¥  JBIDKYIIEHCS  YacCTHIIBL.
Kopmyckynspuo-BonHoBoM — ayanmusm. [udpakuus
AJIEKTPOHOB Ha kpuctamwiax. Crneunduka nsmepeHuit
B Mukpomupe. COOTHOLIEHHS HEONPEAEIEHHOCTEN
['eit3enOepra.
B ToM u4mciie NMPaKTHYECKUX M JIAOOPATOPHBIX 1/0
3aHATHI
[IpakTnueckoe 3anarue Nel8. Pemienwe 3amad 1o 1/0 OK 01, | ITPyS, TIpy9, I1P62,ITPG6, ITPG7
TeMe «3aKOHBI dororddexra. VYpaBHeHue OK 02, | MP1, MP3, MP15, MP12, MP13
DUHIITEHHAY OK 03, | MP17, MP19, MP 20, MP45
OK 09 | MP42, MP 43, MP§, MP10
Tema 7.2 Conep:xaHue 2/0
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CTtpoeHue aToma OnbITEl MO MCCIEAOBAHUIO CTPOCHUSI aToOMa. 1/0 OK 01, | ITP61, ITP62, ITP63, I1P04,
[Tnanerapnast Mmoaens aroma Pesepdopra. OK 02, | ITP65, IIPG6, I1P68, IIP69,
[Toctynatel bopa. M3nydeHue W TOTJIONIEHUE OK 03, | [TPyl, I1Py2, I1py3, IIpy4, I1PyS,
(GOTOHOB TpH TEPexoJie aroMa C OJHOTO YPOBHS OK 06, | [TPy10, IIPyll, IIPyl3, JIP25,
SHEPrYU Ha IPYTOM. OK 07 | MP4, MP6, MP13, MP17, MP18,
Bunast cnektpoB. CrnekTp ypoBHEH »Hepruu MP19, MP20, JIPS, JIP6, JIP32,
aToMa BOJIOpOJia. MP21, MP23, MP44, MP38,
CrioHTaHHOE U BBIHYKJICHHOE M3JIyYeHUE CBETA. MP39, MP46, JIP14, JIP13,
Jlazep. JIP12, JIP28, JIP31
B TomM umcie mpakTHYecKMX M J1a00pPATOPHBIX 1/0
3aHATHII
[Ipaktuueckoe 3anstue Nel8. Pemenue 3amau mo 1/0 OK 01, | ITPy5, IIpy9, I1P62,ITPG6, II1PG7
TeMe «3amuch AIepHbIX peakiuid. CTpoeHre aTOMOB U OK 02, | MP1, MP3, MP15, MP12, MP13
ATOMHBIX si/Iep. 3aKOH PaJIMOAKTUBHOTO PacIiaiay. OK 03, | MP17, MP19, MP 20, MP45
OK 09 | MP42, MP 43, MP8, MP10
Tema 7.3 Conep:xxanue 1/0
ATOMHOE 1IPO Hyxnonnas w™opens sanpa [eiizenOepra - 1/0 OK 01, | ITP61, ITP62, TIPG3, I1P64,
NBanenko. 3apsn sapa. MaccoBoe uucio siapa. OK 02, | ITP65, 11P66, T1P6S, ITPGY, I1Pyl
H3otomsl. PannoakTuBHOCTSD. Anbda-pacna. OK 03, | ITIPy2, IIpy3, IIpy4, I1PyS5, I1Py10
DIIeKTPOHHBIN U MO3UTPOHHBIN OeTa-pacmnan. ['amma- OK 06, | ITPy11, ITPy13, JIP25, MP4, MP6
U3JIy4eHHe. 3aKOH  paJuOaKTUBHOIO  pacnaja. OK 07 | MP13, MPI17, MP18, MP19

PaguoakTuBHble u30TONBI B mpupoae. CBoiicTBa
MOHU3HUPYIOLIETO U3JIy4CHHUS. Biusanue
PaauOaKTUBHOCTH Ha JKUBBIE OpraHU3MBI.
EcrectBennblii  QoH  u3nydenus. Jlozumerpus.
OHeprusi CBSI3W HYKJIOHOB B siApe. SIepHbIE CHIIBI.
Hedexr maccel sapa. SAnepusie peakiuu. [lenenue u
cuHTe3 suep. Snepuele peaktopsl. [IpoGrembl
YIIPABIISIEMOTO TEPMOSAEPHOTO CUHTE3A.
OKOJIOTMYECKUE  aCHeKThl  pa3BUTUSA  SJAECPHOU
DHEPreTUKU. MeTobl pEerucTpauvu U HUCCIeI0BaHUs
3JIEMEHTAPHBIX YACTHII. @yH/1aMEHTAIIbHbIE

B3aUMOJCUCTBUA. bapuoHBI, ME30HBI M JICNITOHBI.
IIpencraBnenne o CrangaptHoil Mopaenu. Ksapk-
IJIFOOHHAsE MoJenb aapoHoB. Dusuka 3a mpenesaMu

MP20, JIP5, JIP6, JIP32, MP21
MP23, MP44, MP38, MP39
MP46, JIP14, JIP13, JIP12, JIP28
JIP31
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CrangaptHoit mozenu. TemHass MaTrepus U TEeMHas
sHeprus. EnuHCTBO prusnyeckor KapTUHBI MUpA.

PA3JIEJI 8. OJIEMEHTbBI ACTPOHOMMUHU N ACTPOPU3UKH.

1/0

Tema 8.1 Di1eMeHTHI
ACTPOHOMUM U
acTpo(pu3uKH.

Conep:kanue

1/0

Otanbel  pa3BUTHS acTpoHomuu. llpukiianHoe wu
MHPOBO33PEHUYECKOE 3HAYCHUC ACTPOHOMHUMU.
[IpuMeHUMOCTh 3aKOHOB (U3HKU I OOBSICHECHUS
MIPUPOIBI KOCMHYECKUX 0OBEKTOB. MeToanl
acTpoHOMHUYECKUX  ucciaenoBanuii. CoBpeMeHHbIE
OIITUYCCKUE TEJIECKOIIbI, PaIuOTENIEeCKOIIbI,
BHeaTMoc(epHas actpoHoMusi. Bua 3Be3mHOro Heba.
Co3Be3nusi, SIpKUME 3BE3bl, IUJIAHEThI, MX BHUIUMOE
nBkenne.Comaeynas cuctema.Comane. CoitHedHas
akTUBHOCTh.  Mcrtounuk  osuHepruum  ConHina u
3B€3/1.3BE€3/Ibl, HMX OCHOBHBIC  XapaKTEPUCTHUKH.
Juarpamma '"crieKTpaibHBIM KJIacC - CBETUMOCTB'.
3Be3AbI TJIaBHOM MOCJIEIOBATEIBHOCTH. 3aBUCUMOCTD
"Macca - cBeTHMOCTH" [UIL 3Be€3X IJIaBHOH
MOCJIEIOBATEIbHOCTH. BHYTpeHHee CTpOoeHue 3BEe3J.
CoBpeMeHHbIE TPEJICTABIICHUS] O MPOUCXOXKICHUU U
spomronmt CoynHIIa W 3Be3]. OTambl  JKM3HHU
3Be3g.Mneunsit  Ilyre - nHama  ['anakTuka.
ITonoxxenue u auxkenne ComaHna B I'anaktuke. TUITBI
rajakTuk. PagnoramakTuku u kBazapbl. UepHbIe ABIPBI
B apax rajjakTuk.BecenenHas. Pacuiupenue
Bceenennoii. 3akon Xa00ia. Pa3Oeranme rajakTHk.
Teopuss bonpmoro B3pbiBa. PennkToBoe u3iydeHUeE.
MacmrabHas CTPYKTypa BceneHnHon.
MerarajgakTHka. Hepemennsie pOOIeMbI
ACTPOHOMUH.

1/0

OK 01,
OK 02,
OK 03,
OK 06,
OK 07

I1P63, I1Py6, ITPy8,MP 10,

HpOMe)KyTO'lHaH aTTeCcTanus

18/0

Bcero:

149/36
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3.3 Ilepeyennb J1a00PaTOPHBIX M MPAKTHYECKHUX PadoT

Temel
3aHATHUN

7abopaTOpHbIX W (WIM) TNPAKTHYCCKUX

Kpartkoe coneprkanue/ onucanue (11eab paboTh)

Crnenuain3upoBaHHOE obopynoBaHue,
TEXHHYECKHE  CPEICTBa,  MPOrpaMMHOE
obecnieueHue (mpu HEOOXOIMMOCTH )

Paznea 2 MEXAHUKA

JlabopaTopHble 3aHATHS

JlaGopaTopHoe 3ansaTre Nel
Omnpexnenenue IIOTHOCTU Tella pa3inyHON (POpPMBI

"  JKCIIEPUMEHTAJIEHO OIIpEAEIUTh
IUIOTHOCTH KHUJIKOCTH U TBEPAOIO TEINA;

" OIpPEIEIUTH LEHY JICTICHUS
U3MEPUTENIbHBIX puOopoB, U3MEpPUTh
TrEOMETPUYECKUE PA3MEPBI TEJ, ONPENEIUTh HX
Maccy, paccuuTaTb 00beM, pe3yIbTaT CPABHUTD C
TaOJMYHBIMU ~ 3HAUYEHUSIMM U YCTAHOBUTh
MOTPEIIHOCTh dKCIIEpUMEHTA

Becnl ¢ pazHOBecamu; TuHElKka MaciTabHas;
ITAHTCHIIUPKYJb, MEH3ypKa;  BEIEeCTBO,
IJIOTHOCTh KOTOPOT'O HYKHO OIIPEICIUTh

Jlaboparopunoe 3ansatue Ne2 «lIpoBepka 3akoHa
npu
JIBUKCHUM Tella TMOJ JCHCTBHEM CHII TSHKECTH U

COXpPaHCHUMA MEXaHUYECKOM OHECpPIrun

YIPYTOCTH».

* M3y4uTh 3aBUCHUMOCTb CHJIbI YIPYIOCTH
OT JMHEWHOW JnedopMmanuu; Ha TpuUMepe
neGopMaluu  pacTSKEHUs SKCIEPUMEHTAIbHO
MOJTBEPANTh CIIPABEUIMBOCTh 3aKoHa ['yka;
ONpeNeNUTh  PacyéTHBIM U TpapHUuecKuM
crocobamu K03 duueHT YIIPYTrOCTH
(’KECTKOCTB) NPY>KUHBI (PE3UHBI);

» [IpoBepuTh 3aKOH COXPAaHEHHS YHEPTUN

" ONpEeNeIuTh LEHY JIeTIeHus
HU3MEPUTEIIbHBIX puOOpPOB, U3MEPUTH
YAJIMHEHWE YIPYyroro Tejla TMpU Pa3InYHbIX
nedopmarusx, paccuuTarh kodpurmeHt
JKE€CTKOCTH,

" pe3yabTaT CpPaBHUTh C TaOJIHMYHBIMU
3HAQUEHUSIMU U YCTAHOBUTH  IMOTPEIIHOCTh

HKCIIEPUMEHTA

HabGop mno wmexanwke (Xumiabo):
MTaTHB € MypTamMH JIaNKoM, Habop
CIIMPAJBHBIX TPY)XUH, IMHAMOMETp, HaOOp
rpy3oB  maccoit 100 r, JmHelka ¢
MWUTMMETPOBBIMU JIEJICHUSMHU.

JlaGopatopHoe 3anatue Ne3. «M3ydenue ycioBus
paBHOBECHS pbluara ».

" HCCiICOoBaTb, IIPH KaKOM COOTHOIICHHH
CHJI U UX IIJICY pbIYar HaXOJAUTCA B paBHOBECHUH,
- IMPOBCPHUTH HA OIILITC ITPaBHUJIO MOMCHTOB

Habop mno wmexanuke (Xumiabo):
ppluar Ha  IITaThBe, Ha0Op TPY30B,
W3MEepUTENbHAs JINHEHKA, TTHAMOMETD.

IIpakTnyeckue 3aHsATHS

[TpakTrueckoe 3anstue Nel

®  Hayu4uThCH pa3nnyath BU/IBI

NunuBuayanpHOE 3aJjaHue, KOHCITEKT
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Pentenue
JBHKCHUS.

3aga4d II0 KHWHEMAaTHKCE. ypaBHCHI/IH

MEXaHUYECKOTO JBW)KECHUS B 3aBHCHMOCTH OT
(GOpMBI TPAaEGKTOPUH W CKOPOCTH TEPEMEIICHHUS
TeJa, PACCUUTHIBATh €r0 MapaMeTPhbl, HAYYUTHCS
n300paxarh TpaUUYECKH PA3IUYHBIC  BHJIBI
MEXaHUYECKUX JIBYDKCHUH, 3aIUChIBATh
YpaBHCHHA JABUXXCHUA, pasiiniaTtb €ro
OTHOCHUTEJIBHOCTh; HAaYy4UThCS (POPMYyITUPOBATH
CIIETYIOIINE TIOHATHS: MEXaHUYECKOE JIBHIKCHUE,
CKOpOCTh W YCKOpEHHE, CHCTeMa OTCYeTa,
MeXaHN4YeCKUU MPUHIUIT OTHOCHUTCIBLHOCTH,

" mocie U3YyYCHUS TEOPETUYECKOTO
MaTtepualia paccMOTpETh oOpaser] pelieHus
THUITOBBIX 3aaa4, BBITIOJTHUTH 3alaHUuA
NPaKTUYCCKON YacTh

JIEKIUH, CIPaBOYHbIE MaTEPHUAIIBI

[Ipaktuueckoe 3anstue Ne2 PemieHue 3amay Ha
napaMeTpbl BPalllaTENbHOIO JBUKCHHUSI

" HaAY4YHUTHCA PCIIaTh 3adadu Ha IIapaMETPhl
BpallaTCJIbHOI'O JIBUXKCHHA

I/IHI[I/IBI/II[yaJIBHOe 3aJaHuc, KOHCIICKT

J'ICKI_II/II‘/'I, CIIpaBOYHBIC MaTCpHaAJIbl

[Ipaktuueckoe 3ansTHe Ne3 Pemenue 3agau mo
Teme «Buasl cun B Mexanuke. Cuia TpeHHs MOKos,
CKOJIBXKCHUA, KAYCHU S, BPALLICHU A

"  PacKpbITh COJIepKaHHe 3aKkOHOB HbroToHa
U OCOOCHHOCTH CHJI Pa3UYHOW MPHUPOJIBI;
3aKpENUTh YMEHHUSI U HABBIKM PEIICHUS 3a7a4 Ha
BTOpOM 3akoH HproToHa, Korga Ha Teno
JIEUCTBYIOT HECKOJIBKO CHIT

= I0CIlIe H3y4YECHUS TEOPETUYECKOT O
Marepuaia pacCMOTPETh 00paszel] perieHus
THUIIOBBIX 3ajad, BBIIIOJIHUTh 3aJaHUs
IIPAKTHYECKON YaCTH

Terpaap sl MpakTHYECKUX padoT, pyuka,
METOANYECKUE pEKOMEHIauu o
BBIITOJIHEHUIO paboThl, CIIPaBOYHBIN
MaTepuall, TMHENKa, KapaH1amt

[IpakTnueckoe 3ansaTHe Ne4 3aKOHBI COXpAHEHUS B
MEXaHUKE U UX IPUMEHEHUE

" 3aKpeNuThb YMEHMS M HAaBBIKM PpEIIEHUs
3a7a4  HAa 3aKOHBl COXPAaHEHMS OHEPIUH U
IMITyJIbCA TEJIa;

" qocie
Marepuanga  pacCMOTPETh
TUITOBBIX 3az1ad4,
[IPAaKTUYECKOU YaCTH

U3YUYCHUS TEOPETUIECKOTO
oOpasery  pemeHus

BBIITOJIHUTH 3aaHus

Terpaap sl mpakTHYeCKUX padoOT, pyyka,
METOANYECKUE PEKOMEHIalluu 1o
BBIITOJIHEHUIO paboThl, CIIPaBOYHBIN
Marepuai, JUHEHKa, KapaHJIam

IIpakTrueckoe 3ansatue Ned
Pemenue 3amau Ha opmymsl paboTsl cui. Pabora u
MOIIIHOCTb. DHEPrusi, €€ BUJbl. 3aKOH COXpPaHEHUs

- 3aKpCIUTh YMCHUSA U HABBIKU PCHICHUA
3amad Ha (HopMyabl pabOThI, MOIITHOCTH, 3aKOHBI

COXpaHEHUs

Terpane s mpakTHUYECKUX paboOT, pydka,
METOINYECKUE pEKOMEHIalnun 1o
BBIIIOJTHEHUIO paboTsl, CIPaBOYHBIN
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SHEPTUu

" mocie W3YYCHUS TEOPETUYECKOTO
Marepualia pacCMOTpeTh oOpasel] peleHus
THUTIOBBIX 3ajad, BBINOJIHUTh 3aJJaHHS

IIPAKTHYECKON YaCTH

Marepua, JUHEWKa, KapaHaaml

Pazgen 3  MouekyasipHas
TePMOJIMHAMUKA

dusuka m

JlabopaTropHble 3aHATHSA

Jlaboparoproe 3anstue Ned IlpoBepka razoBbIX
3aKOHOB”

"  U3YYUTh B3aUMOCBSI3b MAaKPOCKOIMMYECKHUX
napaMeTpoB ra3a 3aJaHHOM MacChl; ONBITHBIM
nyréM YOemWTCS B CIHPABEIJIMBOCTH 3aKOHA
boitns-Mapuotra;

" ompenenuTh 00bEM M JaBICHHE ra3a IMpH
MOCTOSIHHOM ~ TeMIeparype TpH  pa3ITuYHOM
10JIO’)KEHUHU CTEKJISIHHOM TpyOKe B cocyie

CunbhoH  (aTIOMUHUEBBIA  TePMETUIHBIN
IWIMHAP C TO(QpUPOBAaHHBIMU CTEHKAMHU,
IIKaJOM YCIIOBHBIX EIWHUIl, TMOPIIHEM C

BEPTUKAIBHBIM BUHTOM), BO3AYXOBOJHBIN
COCTMHUTEIIbHBIN [IUIaHT, MaHOMETD,
OapoMeTp, UCHBITYeMBbId Tra3 3aJaHHON

MacCChbl — BO3YX.

Jlaboparopuoe 3anstue NoS5 CBoiicTBa KuakocTen

"  ONpelNeluTh TMOBEPXHOCTHOE HATSIKEHHE
BOJbl M MBUIBHOTO pacTBOpa METOJOM OTphIBA
Kareib

" WU3MEpPUTh MacCy OJHOM Karuid, JIHHY
TPaHUIIBI [MOBEPXHOCTHOTO CJOS, pPaccUUTaTh
KO3(DPUIIMEHT  MOBEPXHOCTHOTO  HATSKEHUS
pacTBOPOB;

"  pe3yibTar
3HAQUEHUSIMU U
IKCIIEPUMEHTA

"  U3Y4YWTh 3aKOH ApXUMena,

TaOJINYHBIMA
MOTPENIHOCTh

CpPaBHUTh C
YCTaHOBUTH

[Impui a1t 4UCTOM BOJBI, IIMPUITL SIS
MBUIBHOTO pactBopa (oobemoMm 5-10 mi),
CTaKaHYMK C YHCTOM BOJOM, CTaKaHUMK C
MBUTBHBIM PacTBOPOM, IITAHTEHIIUPKYIb WU
MUKPOMETpP, OCTPO OTTOYEHHBIA KapaHaalll,
JTUHAMOMETD, Opycoxk IJIACTUJINHA,
METAJUIMYECKUE LWIMHAPHI  OJMHAKOBOTO
o0béMa M pa3HOW Macchl, MU3MEPUTEIbHBIN
HUWJIMHAP C BOJOM, CTakaH C HACBIIEHHBIM
pacTBOPOM COJIH, HUTh.

JlaboparopHoe  3aHatme Ne6  OmpeneneHue
BJIQXKHOCTH BO3/1yXa U aTMOC(HEPHOTO JaBICHUS

U3MEPUTh OTHOCUTEIBHYIO BIQXKHOCTh BO3AYyXa B
nabopaTopun (U3UKU C TIOMOIIBIO ICUXPOMETPA,
U3MEpUB TeMIlepaTypy BIQKHOIO M CyXOro
TEPMOMETpA

I'urpomerp ncuxpomerpuuecknii BUT — C,
CTakaH ¢ KUIISTUYEHOH BOJOU

JlabopaTtoproe  3amarume  No/.  OmpeneneHue
yIETbHONW TETIOEMKOCTH BEIIECTBA PAa3IMYHBIX
(a30BBIX COCTOSIHHIA.

" ONBITHBIM IIYTCM OIIPCACIHTL BCIMYHMHY
y,[ICJ'IBHOI\/'I TCINIOEMKOCTH BC€IICCTBA M BBIICHHUTDH

(GU3HYECKUH  CMBICT  YpaBHEHHUS  TEIUIOBOTO
Oananca;
" ONpPEICIHTH IEeHY JIeJICHUS

U3MEPUTENBHBIX TNPUOOPOB, H3MEPHUTH Maccy

Becbl onrTuyeckue Ha IITaTHBE; Pa3HOBEC
HCCllelyeMOe  BEIEeCTBO;  KaJIOPUMETD;
TEPMOMET]; AMEKTPOIUIUTKA; COCY]T C BOAOH
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KaJOpUMeTpa, BOAbI, Tela, HArpeB TeJo,
MPOU3BECTH TEIUIOOOMEH C BOJIOW, PacCUUTATh
TEIUIOEMKOCTb TeJNa,

" pe3yibTaT CpPaBHUTh C  TaOJIWYHBIMH
3HAQYEHUSIMU U YCTAHOBUTh  IOIPELIHOCTh
JKCIIEPUMEHTA
Jlaboparopuoe 3ausitue Ne§ . Onpeznenenue MOIys "  HAy4uThCA CO3/7aBaTh kpuctaisl, | [loBapeHHas coap, JUCTUIUIMPOBAHHAS BOAA,

YIPYTOCTH PE3UHBI

npoHa0II0IaTh POCT KpHCTAIIa, H300pa3sUTh €ro
sTanbl rpaduyecKy;

"  ONpEeNelIUTb MOAYJb YIPYTOCTH PE3UHBI
IIPU PACTSKEHUU;

" [POU3BECTU PACTSLKEHUE ILIHYpa, U3MEPUB
pa3mep nedopMaiuu;

" pe3ynbTaT CpaBHUTb C
3HAYEHUSIMU U YCTaHOBUTH
HKCIIEPUMEHTA

TaOJIUYHBIMU
[IOrPEIIHOCTD

BOpPOHKA, JCpEBSHHAs IIMaxKa, Mapiis,
CTaKaHbl, HUTKA (JIECKa), PE3MHOBBIN IMIHYP
mmHon 25—30 cMm u ceuenuem 4— 10 mm2
,Ha0op Tpy30B 1o 0,1 Kr, mTaTus, JUHEHKA,
HITAHTCHITUPKYIIb X MUKPOMETP

IIpakTH4yeckue 3aHATHS

[Ipaktrueckoe 3ansitue Ne6. Pemenue 3amay 1o
TteMe «OcHoBEl MKT. Pemenne 3agad Ha
YpaBHEHHUE COCTOSIHUSI HJI€aTbHOTO Ta3ay

"  3aKpEeNUTh YMEHUS U HaBBIKU BBIYUCIICHUS
[IapaMeTPOB COCTOSIHUS Ta3a, UCHOJIb3Ys Ta30BbIE
3aKOHBI W ypaBHeHME  MeHueneeBa  —
Knainepona;

" [ocie U3Y4YEHUS TEOPETUYECKOTO
MmaTtepuaja paccMOTpeTb oOpaszel] perieHHs
TUITOBBIX 3ajad, BBINIOJIHUTh 3a/laHus

HpaKTquCKOﬁ qacTHu

Terpaap 1isi MpakTHYECKUX padoOT, pyyka,
METOANYECKUE PEKOMEH1alluu 1o
BBIITOJIHEHUIO paboThl, CIIPaBOYHBIN
MaTepuall, TMHENKa, KapaH1aml

IIpaktrnueckoe 3anstue Ne 7. Pemenue 3amad mo
teMe «OcHOBbI TepMoAuHaMukH. Ilpumenenue
MEepBOTO HayaJia TEPMOJIMHAMHUKHU K H30TpOoIleccaM

" 3aKpENUTh YMEHUS W HaBBIKK PEIICHUS
3a7a4 Ha IIEpBOE HAYAIO TEPMOIAMHAMHUKH U
KII/I TermoBoro nBuraTens;

" mocie U3YYCHUS TEOPETUYECKOTO
Martepuaia paccMOTpPeTh oOOpasel pelieHUs
TUTOBBIX  3ajla4,  BBIIOJHUTH  3aJaHHS

MIPAKTUYECKON YaCTH

Terpaap st mpakTHYEeCKUX padoT, pyyka,
METOANYECKUE PEKOMEHIalluu 1o
BBIITOJIHEHUIO paboThI, CIIPaBOYHBIN
Marepua, JUHelKa, KapaHaanl

[IpakTrueckoe 3ansiTue Ne§ " HAay4YUTbCA BBIYHCIATH  JaBieHue B | Terpaab AJig NpakTHUECKUX paboT, pydka,
JlaBieHMEe SKMAKOCTEM W TBEPAbIX TeJI. 3aKOH | )KUAKOCTSIX M TBEPABIX TeIax, MEPEBOAUTH | METOAUYECKHUE pEKOMEH Al o
ITackans. €AMHUIBI U3MEPEHUS B PA3JIUYHbIE CUCTEMBI; BBITIOJIHEHUIO paboThI, CIIPaBOYHBIN
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" mocie W3YYCHUS TEOPETUYECKOTO
Marepualia paccMOTpeTh o00pasel] pelieHus
THUTIOBBIX 3ajad, BBINOJIHUTh 3aJJaHHS

IIPAKTHYECKON YaCTH

Marepua, JMHeKa, KapaHaaml

[Ipaktnueckoe 3ansatue No 9 «AOCONIOTHBIE W

BBIABJIATH IIapaMETPhI, OIIPEACTIAIONNE

Terpaap 1isi MpakTHYECKUX padoOT, pyyka,

OTHOCHUTEJIbHBIE 1e(hOpMAIH TBEPBIX TEID) JIaBJICHHUE KHUJAKOCTEH U TBEPABIX TEI METOJINYECKUE peKOMeH1alun 1o
-HCII0JIb30BaTh 3aKOHBI (DU3UKHU AT BBITNIOJTHEHHIO paboTHl, CIIPaBOYHBIN
pacd€ra 1aBJICHUH B TMAPABIMYECKUX MAIMHAX | MaTepUall, JIMHEWKa, KapaHJalll
Pa3nen 4. DiekTpoanHaMuka
JlabopaTtopHble 3aHATHSA
Jlabopatopnoe  3amstue Ne9  Omnpenenenue "  OIpEelEeNCHHUE YAEIbHOIO CONPOTHBIECHUS | ICTOUHMK TOKa, aMIepMeTp, BOJIBTMETP,
YIEIBHOTO CONPOTHUBIICHUS ITPOBOJHUKA IIPOBOJHMKA 3KCIIEPUMEHTAJIBHBIM IIYTEM; COEMHUTEIIbHBIC IIPOBOJIA, KJII0Y,
"  OIpEleIUTh LEHY JIEIEHNs] | IITAaHT€HLIIUPKYJIb, JIMHEHKa, KyCOK MpPOBOJA,
U3MEPUTENIbHBIX MPUOOPOB, M3MEPUTh JJIMHY | YAEIbHOE COIIPOTHUBIICHUE KOTOpOTO
IIPOBOJHMKA, COOpaTh AJIEKTPUUECKYIO II€Mb IO | ONpEAeseTcs
cXeMe, CHATh IOKa3aHWus NpUOOPOB, pacCUMTATh
yZI€TbHOE COMPOTHUBIIEHNE TIPOBOIHUKA,
" pe3yibTaT CpPaBHUTb C  TaOJIWYHBIMU
3HAYEHUSIMU U YCTAaHOBUTH  IOTPELIHOCTh
HKCIIEPUMEHTA
Jla6opaTopuoe 3ansitue Ne 10. [IpoBepka 3aKkoHOB "  YCTAHOBHUTH HA OIbBITE 3aBUCUMOCTb CWJIbI | ICTOYHHUK  BJIEKTPUYECKOHM  HDHEPruu ¢
Oma s yyacTka 1enu 1 nojaHou nenu. BAX. TOKa OT HaIPSKEHUS. MOCTOSIHHBIM HampshkeHueM (He Bele 25B);
= TlocTpouth BOJIbTAMIIEPHYIO | BOJBTMETP IIKOJIbHBIH; amIepMerp
XapaKTEPUCTHKY. IIKOJIbHBIN,  HAabOp  JIEMOHCTPAI[MOHHBIX
* Omnpepnemute OJIC W BHYTPEHHEE | pE3UCTOPOB C PA3HBIMH CONPOTHUBIICHUSIMH,

COIIPOTUBJICHUEC NCTOYHHKA TOKA

KJIF0Y, COCAMHUTCIIbHBIC IPOBOJA

Jlaboparopuoe 3ansTue Nell. Usyuenue pabGoThl
MyJIbTHUMETpa Ha MpUMepe paboThl JTUOJOB H
3aBHCHUMOCTH COIIPOTHUBIIEHHA OT TEMIEpaTyphl
00pa31oB MeTaia U NOJyIPOBOTHUKA

"  U3MEpSTh CONPOTUBIIEHUE 00pa3LOB

"  YCTaHOBUTbH 3aBUCUMOCTb COIIPOTHUBJICHHE
MeTaljia v MOJIYIpPOBOJIHUKA OT TEMIIEPaTyphbl

" [IOCTPOMTb IO  3KCIEPUMEHTAIBHBIM
JaHHBIM TpapuK 3aBUCUMOCTH COMPOTHBIICHUS
OT TEMIEPATYypPHI

MyneTumeTp, TOpuOOpel Ui U3YYEHUS
3aBUCHMOCTH COIIPOTHUBIIEHUS MeETaula U
MOJIYIPOBOTHUKA oT TEeMIEPaTyphl,
TEPMOMETD, DJIEKTPUYECKAsl IUIMTKA, IITAaTUB
C MPUHAJIEKHOCTAMH, K0JIOA C BOJOM.

JlaGopatopnoe  3anste Nel?2  Omnpenenenue
TeMIIepaTypHOro koddduiinenra Meau

"  pacKpbITh
IIEKTPUUYECKOE

BIUSAHUC
COIIPOTHUBJICHUEC

TeMIIepaTypbl Ha
METaJIJIOB;

[TpuGop ans ompeneneHus: TEMIEPaTypHOTO
Kod(puimeHTa  CONPOTHBJICHUS  MEJH,
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ONBITHBIM TYTEM ONPEAEIUTh KOI(PPUIMEHT
TEPMHYECKOTO COINPOTUBICHUS Meau, coOpaB
AIIEKTPHUYECKYIO [IEMb U U3MEPUB AJICKTPHUCCKUE

tepMoMeTp TexHuyeckuit ot 0 mo 100°C ¢
ueHou aenenus 1°C, oMMeTp, BHEITHUN COCY/T
KaJOpUMETpa C BOAOW, AJIEKTPOILIUTKA,

napamMeTpsl NpU  PA3IUYHBIX  TEMIIEpaTypax | K04, COSAUHUTENIbHBIC MPOBOJIA, IITATUB C
MIPOBOJIHUKA; My(TOH | JIATTKOM.
JlabopaTtoproe 3ansatue Nel3  Ompenenenue " OHpeAeuTh HOMUHaNBHOE | Habop pe3ucTopoB pa3HBIX CONMPOTHBIICHUH,
COMPOTHUBIICHUS PE3UCTOPA METOJIOM MapKUPOBKHU CONPOTHUBIICHUE pPE3UCTOPOB METOJIOM | TabIuIa 3HAKOB MapKHPOBKHU.
MapKUPOBKH;

"  OmpeaCIuTh OOIMYCTHMOC 3HAYCHUC CHIIBI
TOKa JId JaHHBIX PE3UCTOPOB IIPpHU HU3BCCTHOM
HOMHHAJIC MOIIIHOCTHU

Jlaboparopuoe 3anstue Nel4d Ompenenenne KITJ]
HarpeBaTesen

" HAy4YUTbCAd  TMPAKTHUYECKU  ONPEIENSTh
TEIIOBYIO oTaavy ANEKTPUYECKOTO
HarpeBaresst 1I000ro TUIIA;

" [POM3BECTH  HArpeB  KUAKOCTH U
OTIpEeICTUTh TEIUIOBBIE TapaMeTpPhI MpoIlecca;
= omnpenenuTth  IPGHEKTUBHOCTH  pabOTHI
HarpeBaTelel CpaBHEHUEM TOIYYEHHOM H
MepeTaHHON TETUIOTHI

2 9JIGKTPUYECKUX HArpeBarelis, COCYI JUIs
KHTISTYCHUS BOABI, BOJa, TEPMOMETP,
CeKyHJIoMep (Yachl), CIPaBOYHHK MO (HU3HKE

Jlaboparoproe 3amstue NelS  Omnpenenenue
AJIEKTPOXUMHYECKOTO  JKBHUBAJIEHTa MO B
Ipolecce IEKTPOIH3a CynbdaTa MeIu.

" OIpPEHEIUTH JIEKTPOXUMHUUECKUN
SKBUBAJIECHT MEU SKCIEPUMEHTAIBHBIM ITYTEM;

" [IPUTOTOBUTH  PACTBOP  DJIEKTPOJIUTA,
MPONYCTUTh YEPE3 HETO AIEKTPUUECKUM TOK;

Becbl u pa3zHOBechl;  aMmepMeTp; 4Yachl;
ANIEKTPOIUIATKA; aKKyMYJISITOpHas Oarapes;
peocTaT; K04, MEIHbIE AJIEKTPOAbI (2 1IT).)
Co BCTaBKOH; COCIMHUTEIBHBIE TIPOBOJA;

"  HAWTH DJIEKTPOXMUMHUYECKUN DKBUBAJICHT | DJEKTPOJIUTUYECKAs BaHHA C PacTBOPOM
MEIH 4Yepe3 Maccy OcajJKa Ha »dJIEKTPOJIEH | METHOrO Kynmopoca
[apaMeTpbl AIEKTPUUECKOMN LIETIH;
" pe3yabTaT CpPaBHUTh C TaOJIHMYHBIMU
3HQYEHUSAMU U YCTAHOBUTb  IOTPELIHOCTH
AKCIEPUMEHTA
IIpakTHYeckHe 3aHATHA
IIpaktrnueckoe 3anstue NelO. Pemenuwe 3amad mo "  W3Y4YUTh IFJIEKTPUYECKOE MOJie, 3HaTh ero | MHauBuayaibHOE  3aJaHHUeE, KOHCIIEKT

TEMC ((BHGKTpOCTaTI/IKa.

NpUPOJy, €ro JeHCTBUE Ha JJIEKTPUUYECKUE
3apsabl U Ipyrue dJIeKTPUUECKUe MOIs;
"  q0cie W3y4YeHUS TEOPETHUUECKOTO

J'IeKI.IHﬁ, CIIPaBOYHBIC MAaTCPUAJIbL
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Martepuajia paccMOTpPETh oOpasel] perIeHHs
THUITOBBIX 3aaa4, BBITIOJTHUTH 3alaHuA
NPAaKTUYECKON YacTh

[Ipaktuueckoe 3ansarue Nell. Pemenue 3amau
«3akonbl  Owma. ComnporuBieHue. CmenraHHoe
COEIMHEHUE NTPOBOTHUKOB

. 3aKpCIUTh YMCHUA U HABBIKHW BBIYMCIICHUA
CHJIBI TOKA, HANPSHKCHHS, CONPOTHBIICHUS II0
OIIpE/ICTICHUIO U 10 3akoHy Oma Juis y4acTka
IEeNH, a TAaKKE C YYEeTOM 3aKOHOB Pa3IMYHOTO
COCIMHEHUS TIPOBOJHUKOB;

" mocie W3yYCHUS TEOPETUYECKOTO
Marepualia paccMOTpeTh o0pasel pelIeHUs
THUTIOBBIX 3ajad, BBINOJIHUTh 3aJJaHHs

IIPAaKTHYECKON YaCTH

Terpanp 11 TpakTHYECKUX pPadOT, pydKa,
METOJUYECKHE pEKOMEHIaLNN 1o
BBIITOJIHCHUIO paboThl, CIIPaBOYHBIN
MaTepual, JMHEeWKa, KapaHJalll.

[Ipaktuueckoe 3anarve Nel2. Pemenuwe 3amay 1o
teme «PaboTta, MOIIHOCTH ¥ COINPOTHBICHUE
AJICKTPUICCKOTO TOKA»

"  HAay4yuTbCs pelarh 3aJadd, HCIOJIb3Ys
(dbopmMysbl pabOTHI TOKA U MOIIHOCTH;

" mocie U3yYCHUS TEOPETUIECKOTO
Marepualia pacCMOTpeTh 00pasel] pelieHuUs
THUTIOBBIX 3ajad, BBINOJIHUTh 3aJJaHHs

IIPAKTHYECKON YaCTH

Terpane s HpakTHYeCKUX paboT, pydka,
METONYECKUE PEKOMEHTalluH 10
BBITIOJTHEHHUIO paboTHl, CIIPaBOYHBIN
MaTepuall, JIMHENKa, KapaHJall

[Ipaktuueckoe 3anstue Nel3 Pemenue 3amgad mo
TeMe «MarHuTHOE T0JI€ U €T0 XapaKTEPUCTUKI

" 33aKpeNnUTh YMEHHS U HABBIKH BBIUHUCICHUS
BEJIMYMH C HCIOJB30BAaHUEM 3aKOHA AMIiepa,
dbopMyn Ans ompeAeneHuss MarHUTHOTO IMOTOKa,
cuiiel JIopeHiia;

Terpane s HpakTHYECKUX paboT, pydka,
METOANYECKUE PEKOMEHTallnH 1o
BBITIIOJIHEHUIO paboTHI, CIIPaBOYHBIN
Marepua, JUHelHKa, KapaHaaml

" qo0cie U3y4YEHUs TEOPETUYECKOIO
MaTepuala PpacCMOTPeTb oOpasel] pelIeHus
THIIOBBIX 3az1ad, BBIIIOJIHUTH 3a7aHUsA
MIPaKTUYECKON 4acTH
[Ipaktnueckoe 3anstue Nel4. Pemenue 3amau mo " U3Y4UTh SBJICHHE OAJIEKTpoMarHuTHOH | Terpans Uid NpakTHUYECKUX paboT, pydka,
TeMe «DJIEKTpPOMarHuTHas MHAYKOMSA. 3aKOH | MHIYKIUH, MIPaBUJIIO Jlenna, SABJICHHE | METOIMYECKHE PEKOMEHTallnH o
AEKTPOMAarHUTHOM MHAYKIMHU. CaMOMHIYKIIHS CaMOMHYKIUU U HAy4YUTHCS pellaTh 3aauy; BBIITOJIHEHUIO paboTHI, CIIPaBOYHBIN
" qocne U3Y4YCHHUS TEOPETHYECKOTO | MaTepual, JUHENHKa, KapaH1aml
MaTepuaja paccMOTpeTb oOpaszel] perieHHs
THIIOBBIX 3azad, BBIITOJTHUTh 3a/1aHUS

HpaKTquCKOﬁ qacTu

Pa3pen 5. Kojie0anusi M1 BOJIHBI

JlabopaTopHble 3aHATHS
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JlaGopatoproe 3ansTue Nel6. IlpoBepka 3akOHOB
Koe0aHUN MaTeMaTH4ecKoro W  TPYKUHHOTO
MasiTHUKA

"  YCTaHOBHTH MaTeMaTHYECKYIO
3aBUCUMOCTb II€PHOJA HUTAHOTO MAasiTHUKA OT
JUIMHBI HUTHU MasiTHUKA;

" U3MEpPUTh BpeMs 3aJaHHOTO KOJIMYECTBA
Kosie0aHUH, MEHsAs JJIUHY HMTH, paccuuTaTbh U
CpPaBHUTH TMapaMmeTpbl KOJICOAHWN TpU pa3sHOH
JUIMHE MasiTHUKA

" HKCIEPUMEHTAIBLHO YCTaHOBUTh
3aBUCUMOCTb IMepHoJa KoJeOaHUH MNpYXKUHHOTO
MasATHHKAa OT JKECTKOCTU MPYKMHBI M MAacChl
rpysa:

" U3MEpPUTh BpeMs 3aJaHHOTO KOJHMYECTBA
KoJIeOaHUH, U3MEPUTh U PacCUUTaTh MapaMmeTpbl
KosieOaHui

DJIEKTPOHHBIN CEKYHJIOMEp, HU3MEpHUTENIbHAs
JICHTA, IIApUK C OTBEPCTUEM, HUTh, IITATHUB C
My(pTOi U KOJBIIOM, HAOOpP MPYKUH pa3HOU
KECTKOCTH, Ha0Op TPY30B pa3HOM MacChI,

Jlaboparopuoe  3amsitue  Nel7  VYcrpoiicTBo

TpaHchopMaropa U reHeparopa

"  M3y4YUTHh YCTPONCTBO U MPHUHIMI PaOOTHI
TpaHcopmaTopa U reHepaTopa;

* u300pa3uTh TpaHchopMaTop, TEeHEpaTop,
yKa3aTb  COCTaBHbIE  YacTH, OTBETUTb Ha
KOHTPOJIbHBIE BOTIPOCHI

Tparchopmarop gabOpaTOPHBIH,
HaKaJIMBaHUS, KIIOY  3aMBIKAHHS
KOMILIEKT IMPOBOJIOB COCAMHUTEIIbHBIX

JIaMia
TOKa,

HpaKTuquKue 3aHATHSA

[IpakTnueckoe 3anarue Nel5
Mexanunueckre Kone0aHus U UX XapaKTEePUCTUKU

"  3aKpEeNHUTh YMEHUS U HaBBIKU BBIUYUCICHUS
napameTpoB KOJIe0aTeIbHOTO JIBUKEHUS,
XapaKTePUCTHK MEXaHUYECKHUX BOJIH;

" mocie M3YYeHUS TEOPETUIECKOTO
MaTepuaiga paccMOTpeTh oOpasel peuieHHs
THUITOBBIX 3aaa4, BBITIOJTHUTH 3alaHuA
MPAKTUYECKON YacTU

Terpane 11 HpakTHYECKUX paboT, pydka,
METOJUYCCKUC PEKOMEHOAINN 110
BBITIOJTHEHHUIO paboTHI, CIIPaBOYHBIN
Marepua, JMHeHKa, KapaH/Ialll.

IIpaktnueckoe 3anarue Nel6 Pemenue 3amau Ha
BU/JIbI CONPOTUBJIEHUH B LIETISIX NMEPEMEHHOIO TOKA.
®opmynsl TpaHchopmaropa

"  M3y4YUTh CBOOOAHBIE 3JIEKTPOMArHUTHBIE
KoJIe0aHUs B KOHTYpE, BHUJbI CONPOTHBICHHUS B
Henud T[EepEeMEHHOro0 TOoKa, WX OTIMYUS U
0COOEHHOCTH,

" [ocie
MaTepuaiga pacCMOTPETh
THUIIOBBIX 3ajad, BBITIOJIHUTh
IIPAKTUYECKOU YaCTH

U3YUYCHUS TEOPETUIECKOTO
oOpaser;  permeHus

3aJaHus

Terpaab 1isl MpakTHYECKHX padoOT, pyyka,
METOANYECKUE PEKOMEHIalluu 1o
BBIITOJIHEHUIO paboThl, CIIPaBOYHBIN
Marepua, JUHelKa, KapaHaanl
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[IpakTuueckoe 3anarve Nel7. Pemenwe 3amay 1o
TeMe «JIEKTPOMArHUTHbIE KOJICOaHUS U BOJIHBI»

" W3Y4YUTh CBOOOJHBIC AIIEKTPOMArHUTHBIC
KoJeOaHUsI B KOHTYpE, PaclpoCTpaHEHUE BOIIH,
BU/IbI BOJTH UX OTINYHS;

Terpaap 1yisi mpakTHUeCKUX padoT, pyuka,
METOANYECKUE PEKOMEH1alluu o
BBITMIOJTHEHHUIO paboThl, CIPaBOYHBIN

" qocie U3Y4YEHUS TEOPETUUECKOI0 | MaTepuall, JIMHENKa, KapaH a1l
MaTepuaiga paccMOTpeTh o0pasel] peuieHHs
TUIIOBBIX 3a/ady, BBITIOJIHUTH 3a/1aHus
MIPAKTUYECKOW YaCTH
Pasnen 7 KBanroBas pusuka
[IpakTrueckoe 3ausitue Nel8 * u3yunth  3akoHbl  CroseroBa s | TeTpanp s NpakTHUecKux padoT, pydka,

Pemenue 3amau mo Teme «3akoHbI GoTodddeKTa.
VYpaBHeHune DUHIITEITHAY

dororddekra. Hayuntbes pemath 3agadd Ha
ypaBHEHHE DUHINTEIHA,

" [ocie U3Y4YEHUS TEOPETUUECKOTO
MaTepuaiga paccMOTpeTh oOpasen peuieHHs
THTIOBBIX 3a/ady, BBITIOJIHUTH 3a1aHUs

HpaKTquCKOﬁ qaCTu

METOANYECKHUE PEKOMEHTallnH 10
BBITIOJTHEHHUIO paboTHl, CIIPaBOYHBIN
MaTepuall, JTMHENKa, KapaHamnl

[Ipaktuueckoe 3anstue Ne 19. «3amuchk sAepHBIX
peakuuii. CTpoeHHE AaTOMOB M aTOMHBIX SIEP.
3aKOH paJIiOaKTHUBHOIO pacraza.

"  3aKpENHUTh YMEHHS U HABBIKH BBIUUCICHUS
SHEPrUM CBS3U A1pa, a TaKkKe MPaBUIBHOTO
HaIMCaHUsl SIEPHON PEaAKIIUU C UCTIOIB30BaHUEM
3aKOHOB COXPAHEHHUsI MacCOBOI'O M 3apsI0BOTO
yucen (3CM3Y) u BBIYUCIICHUS IHEPTETUYECKOTO
BBIXO/Ia SIJICPHON PEaKIINY;

" pocie U3y4EHUs TEOPETUYECKOTO
MaTepuaja PpaccMOTpeTh oOpasel] peleHus
TUIIOBBIX 3ajad, BBITIOJTHUTh 3a/1aHus

HpaKTquCKOﬁ qacTHu

Terpaas sl MpakTHYECKUX padoOT, pyuka,
METOAUYECKHUE PEKOMEHIaluU o
BBIITOJIHEHUIO paboThl, CIIPaBOYHBIN
MaTepuall, TMHENKa, KapaH1aml
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4 YCJIOBUA PEAJIN3ALIMY YYEBHOM JUCHUILIAHBI

4.1 MaTepuajibHO-TEXHHYECKOE o0ecrneyeHne

Jlnst peanu3anuyl MporpaMMbl Y9eOHOH TUCIMIUIMHBI IPEyCMOTPEHBI CICAYIONINE CIEIHaIbHbIE
MIOMEIIECHUS:

Kabunem «EcmecmeenHOHayuHbIX OUCYUNIUHY, OCHAIICHHBIA B COOTBETCTBHH C MPHIIOKECHHEM
3 006pa3oBaTEIbHOM MPOTPAMMBEI.

Jlabopamopusi «@u3uxa», OCHAIIEHHAs B COOTBETCTBUU C NPUIOKEHHEM 3 00pa30BaTEbHOM
IIPOrpaMMBl.

Ilomewenue ona 6ocnumamenvHou pabomul, OCHAIIEHHOE B COOTBETCTBHU C TNPHIIOKEHUEM 3
00pa3oBaTenbHON IPOrPaMMBI.

Komnviomepnuuwiii knacc, OCHAIIEHHBI B COOTBETCTBUU C IPUIIOKEHHUEM 3 00pa3oBaTelIbHON
IIPOrpaMMBl.

4.2 YuyeOHO-MeTOAUYeCKOe 1 MH(OPMAIIMOHHOE 00ecTieYeHHe Peajin3allui NPOorpaMmbl

OcHOBHbIE HCTOYHHKH:

1 Mskumes, I'. 5. ®usuka: 10-i kmacc: 6a30Bblil U yrayOnéHHbId ypoBHH : yueOHUK / . 5.
Msxkumes, b. b. Byxosues, H. H. Corckuii ; mon penakmueit H. A. [Tapdenrpeoit. — 11-e uzn., crep.
— Mocksa : [Ipocsemenue, 2024, — 432 ¢. — ISBN 978-5-09-112178-0. — TekcT : 351eKTpOHHBII //
Jlanp : oayekTpoHHO-OMONMHMOTewHass cucremMa. — URL: https://e.lanbook.com/book/408686 (mara
obpamenusi: 02.04.2025). — Pexum noctyna: A aBTOPU3. MOJIB30BaTENECH.

2 Mskummes, I'. 1. @usuka: 11-i kiracc: 6a30Bblid U yriryOn€HHBI ypoBHU : y4ueOHuk / I, Sl
Mskumes, b. b. bByxosues, B. M. Uapyrun ; nox penakuueit H. A. ITapdentreBoil. — 12-e uza., crep.
— Mocksa : [Ipocsemienue, 2024. — 432 ¢. — ISBN 978-5-09-112179-7. — Tekcrt : 271eKTpOHHBI //
Jlanp : osnekTpoHHO-OMONmoreunas cucrema. — URL: https://e.lanbook.com/book/408689 (marta
obpamenust: 02.04.2025). — Pexum noctyna: i aBTOPHU3. TOJIB30BATEIICH.

JlonoTHUTeIbHbIE UCTOYHUKH:

1. lemumuenko, B. . ®usuka : yueonuk / B.1. Jlemuauenko, U.B. Jlemuauenko. — 6-¢ u3m.,
nepepabd. u gon. — Mocksa : UHOPA-M, 2022. — 581 c. + lon. marepuainsl [ 1eKTPOHHBINA pecypc].
— (Bsicmee obpa3oBanue: bakanaspuar). - ISBN 978-5-16-010079-1. - Tekcr : anekrponnsiid. - URL:
https://znanium.ru/catalog/product/1858485 (mara oOpamenus: 02.04.2025). — Pexxum poctyma: 1o
TIOJIITHICKE.

2. Ky3nenoB, C. . ®usnuka. OCHOBBI 3J1EKTPOJUHAMUKU. DJIEKTPOMATHUTHBIE KOJeOaHUS U
BOJHBI : yueOHoe mocobue / C. U. Ky3nenoB. — 4-e u3z., ucnp. u non. — MockBa : By3oBckuit
yuebnuk : UHOPA-M, 2022. - 231 c. - ISBN 978-5-9558-0332-6. - Tekct : snexrponHsIif. - URL:
https://znanium.ru/catalog/product/1850635 (mara obparmienus: 02.04.2025). — Pexum goctyma: 1o
MIOJIITHUCKE.

3. Tapaco, O. M. ®usuka : ydebHoe mocodbue / O. M. TapacoB. — Mocksa : ®OPYM
NH®PA-M, 2019. — 432 c. — (IIpodeccuonansHoe oOpazoBanue). - ISBN 978-5-91134-777-2. -
Texcr : osnextponssid. - URL: https://znanium.ru/catalog/product/1012153 (mara oOpaieHus:
02.04.2025). — Pexxum nocTyna: mo MOAIHUCKE.

4. PomuonoB, B.H. ®usmka: yueOHOoe mocoOue nsi cpeaHero MnpodecCHOHaATBHOTO
obpaszoBanus / B. H. PoguonoB. — 2-e u3n., ucnp. u gomn. — Mocksa : U3marensctBo FOpaiit, 2023. —
265 c. — (Ilpodeccnonanproe oodpazoBanue). — ISBN 978-5-534-07177-1. — TekcT : SNEKTPOHHBIH //
O6pazoBarenbHas miardopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/512604 (nata oOpareHus:
02.04.2025).

5. Iunckuii, A. A. ®uzuka : yueonuk / A.A. [Munckuii, I'.}O. I'pakoBckuii ; mox obm. pexa. FO.H.
Huxa, H.C. IlypsimeBoit. — 4-e uzn., ucnp. — Mocksa : @®OPYM : UHOPA-M, 2022. — 560 c. —
(Cpennee npodeccuonanpaoe obpazoBanue). - ISBN 978-5-00091-739-8. - Tekcrt : 31IeKTpOHHBIH. -
URL: https://znanium.ru/catalog/product/1712397 (nata o6pamenus: 02.04.2025). — Pexxum gocrtymna:
IO MOJIIHCKE.
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HNHTepHET-pecypehbl:

. TocynapctBenHas obpa3oBarenbHas mathpopma «Poccuiickas eKTpOHHAs MIKOIay | OQHIUATBHBIH
caiit. — URL : https://resh.edu.ru/ (nara o6parnenus 02.04.2025). — TeKCT : 3JI€KTPOHHBII.

. OTkpeIThIi KOJUIEK. Pusnka : caitt. - URL @ http://www.physics.ru (nara oopamenust 02.04.2025).
— TeKCT : AIEeKTPOHHBIH.

. ®usmka ans Beex. 3ajaun no ¢usuke ¢ pemeHusmu : caidt. — URL : http://fizzzika.narod.ru (mara
obpamienus 02.04.2025). — TekcT : 31EKTPOHHBIN.

. KBanT: Hay4yHO-mOmymspHBIH  (HU3UKO-MaTeMaTW4yeckud >kypHanm : caiit. — URL
http://kvant.mccme.ru (mara obpamieaus 02.04.2025). — TeKCT : 371€KTPOHHBIA.

. Monekynsipnas ¢usuka : caiit. — URL :  http://marklv.narod.ru/mkt/ (mata oopamenus 02.04.2025).
— TeKCT : AIeKTPOHHBIH.

. ®usuka Bokpyr Hac : caidt. - URL : http://physics03.narod.ru (nara oopamenus 02.04.2025). — Tekct
: DJICKTPOHHBIH.

. ®usuka.py: calT A yyammxcs W npenojasarteneit ¢pusuku : caiit. - URL @ http://www.fizika.ru
(mara oopamenus 02.04.2025). — TekcT : 37IEKTPOHHBIM.

. Sinepnast ¢usuka B Hutepuere : cairt. - URL : http://nuclphys.sinp.msu.ru_(mara oOpamieHwust
02.04.2025). — TeKCT : DIIEKTPOHHBII.
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5 KOHTPOJIb M OIEHKA PE3YJbTATOB OCBOEHHMS YYEBHOU
JUCHHUIIJINHBI
5.1 Texkymuii KOHTPOJIb
Kontponmpyemst HanmenoBanue
KonTponupyembie
No € paszenst pesymsratsl (OK 1 TIK, OLICHOYHOT'O Kputepuu
(Tembl) yueOHOMU TP, JIP, MP) CpeacTBa OLIEHKH
JCIUTLIAHBI
1 Paznen 1. OK 01 Tecr CM. HUXKE
®dusuka u I1P61, Ipyl, Ilpyl3,
METO/IbI JIP 25
HAy4YHOTO
MIO3HAHUS
2 Pasnen 2 OK 01, I pakTrdeckoe CM. HIKe
Mexanuka OK 02, OK 03, OK 06, 3aHSTHE
Tema 2.1 I1Po1, ITP62, ITP63, (TpaKTHYecKoe
Kunemaruka I1P064, ITP65, I1P69, 3aJIaHKC)
[IPyl1, ITPy2, I1py3,
[Ipy4, [1PyS, I1Py11, Jlaboparopnast pabora
JIP25, MP4, MP6,
JIP32, MP21, MP23,
MP46, JIP14, JIP13,
JIP12
3 Tema 2.2 OK 01, JIvKTaHThI Cwm. HIXKE
Jnaamuka OK 02, OK 03, OK 06
I1Po1, ITP62, ITP63, [pakTideckoe
[1P64, T1P6S, T1PGY, 3aHATHE
[1Pyl, ITPy2, I1py3, (MpakTHyeckoe
[Ipy4, I[TIPy5, I1Py11, 3a71aH1e)
JIP25, MP4, MP6,
JIP32, MP21, MP23,
MP46, JIP14, JIP13,
JIP12
4 Tema 2.3 OK 01, IpaxTiueckoe CM. HUXKE
3aK0oHEBI OK 02, OK 03, OK 06, 3aHSTHE
coxpaneHusa B | OK 07 (MpakTHyeckoe
MEXaHHKE I1P61, ITPG2, ITPG3, 3a7IaHVIE)
[1P64, I1PGS, T1PGS,
[1PGY, [1Pyl, I1Py2, Jlaboparopnast pabora
IIpy3, [Ipy4, IIPyS,
IMPyl11, JIP25, MP4,
MP6, MP 10, MP9,
JIP32, MP21, MP23,
MP46, JIP14, JIP13,
JIP12
5 Tema 2.4 OK 01, Tecr CM. HIDKE
CraTtuka n OK 02, OK 03, OK 06,
ruapoctatuka | OK 07
I1P61, P62, TTPG3,
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[1P64, I1PGS, T1PGY,
[1Pyl, ITPy2, ITpy3,
[Ipy4, T11PyS, 1Pyl 1,
JIP25, MP4, MP6,
JIP32, MP21, MP23,
MP46, JIP14, JIP13,
JIP12

Paznen 3 OK 01, Tecr CM. HIKe
Monekynspras | OK 02, OK 03, OK 06
¢dbusuka u [1P61, ITP62, ITP63, Kontporshas padota
tepmoanHamuka | [1P64,
Tema 3.1 I1Po5, ITPG6, IIPGY, [pakTigeckoe
OcHoBBI [1Pyl, ITPy2, I1py3, 3aHSTHC
Mosekyisipao- | Ipy4, IIPyS, [1Pyl1, (TpaxTHYecKoe
kuHetnueckoit | [1Py13, JIP25, MP4, 3a7IaHIIE)
TEOpUHU MP6, MP13, MP17,
MP18, MP19, MP20, JlaGoparopHast padora
JIP32, MP21, MP23,
MP46, JIP14, JIP13,
JIP12
Tema 3.2 OK 01, Tecr CM. HIDKE
OCHOBBI OK 02, OK 03, OK 06
tepmoauHamuku. | I[TPG1, ITP62, ITPG3, I pakTigeckoe
Tennoskie I1P64, 3aHATUC
MaIlIUHBI. I1P065, ITP66, IIPGY, (TpaKTHYecKoe
[1Pyl, ITPy2, I1py3, 3a71aH1e)
[Ipy4, ITPyS, ITPyl1,
[MPyl13, JIP25, MP4,
MP6, MP13, MP17,
MP18, MP19, MP20,
JIP32, MP21, MP23,
MP46, JIP14, JIP13,
JIP12
Tewma 3.3 OK 01, [pakTigeckoe CMm. HUXKe
ArperatHblie OK 02, OK 03, OK 06 3aHSTHE
COCTOSIHUS I1P61, ITPG2, ITPG3, (mpaxTgeckoe
BEIIIECTBA. [1P64, 3a7IaHVIE)
®da3oBbIe 11P65, 11P66, 11PGY,
NIEPEXO0/IbI [1Pyl, ITPy2, I1py3, Jlaboparophas pabota

Tpy4, TIPy5, TIPy11,
TIPy13, JIP25, MP4,
MP6, MP13, MP17,
MP18, MP19, MP20,
JIP32, MP21, MP23,
MP46, JIP14, JIP13,
JIP12
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Paznen 4
DneKTpoAuHAMU
Ka
Tema 4.1
DeKTpocTaTHKa

OK 01,

OK 02, OK 03, OK 06,
OK 07

[1P61, T11P62, ITP63,
I1P64,

I1P6S, ITP66, TIPGS,
I1P69, ITPyl, ITPy2,
[Ipy3, [Ipy4, IIPyS,
I1Py10, IIPyl1,
[1Pyl13, JIP25, MP4,
MP6, MP13, MP17,
MP18, MP19, MP20,
JIPS, JIP6, JIP32,
MP21, MP23, MP44,
MP38, MP39, MP46,
JIP14, JIP13, JIP12,
JIP28, JIP31

Tecr

[ IpakTrdeckoe
3aHsTHE
(TpaxTHYeckoe
3a/1aHIIE)

CM. HIKE

10

Tema 4.2
ITocTossHHBIN
ANEKTPUYECKUIA
TOK.

OK 01,

OK 02, OK 03, OK 06,
OK 07

I1P61, TTPG2, ITP63,
[1P64,

I1P65, ITPG6, I1POS,
I1PG69, ITPyl, ITPy2,
[Ipy3, IIpy4, I1PyS,
[1Pyl0, IIPyl1,
[1Py13, JIP25, MP4,
MP6, MP13, MP17,
MP18, MP19, MP20,
JIPS, JIP6, JIP32,
MP21, MP23, MP44,
MP38, MP39, MP46,
JIP14, JIP13, JIP12,
JIP28, JIP31

[Ipakigeckoe
3aHATHIC
(mpaxTgeckoe
3a7IaHVIE)

JlaboparopHast padora

CM. HIXKE

11

Tema 4.3
DNeKTpUUECKU
TOK B pa3IMYHbIX
cpenax

OK 01,

OK 02, OK 03, OK 06,
OK 07

I1P61, I1P62, I1PG3,
I1P64,

I1P65, TTPG6, 11POS,
I1P69, ITPy1, ITPy2,
[Ipy3, IIpy4, I1PyS,
[1Pyl10, ITPyl]1,
[1Py13, JIP25, MP4,
MP6, MP13, MP17,
MP18, MP19, MP20,
JIPS, JIP6, JIP32,
MP21, MP23, MP44,
MP38, MP39, MP46,
JIP14, JIP13, JIP12,
JIP28, JIP31

Tecr

Jlaboparopnas pabora

CMm. HIKE
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12

Tema 4.4
MaruauTtHoe 1oJje

OK 01,

OK 02, OK 03, OK 06,
OK 07

I1P61, TTPG2, ITP63,
I1P64,

I1P6S, ITP66, TIPGS,
I1P69, ITPyl, ITPy2,
[Ipy3, [Ipy4, IIPyS,
I1Py10, IIPyl1,
[1Pyl13, JIP25, MP4,
MP6, MP13, MP17,
MP18, MP19, MP20,
JIPS, JIP6, JIP32,
MP21, MP23, MP44,
MP38, MP39, MP46,
JIP14, JIP13, JIP12,
JIP28, JIP31

Tecr

[ IpakTrdeckoe
3aHsTHE
(TpaxTHYeckoe
3a/1aHIIE)

CM. HIKE

13

Tema 4.5
DIEeKTpOMarHuT
Hasl UHIYKIUS

OK 01,

OK 02, OK 03, OK 06,
OK 07

I1P65, ITPG6, I1POGS,
I1PG69, ITPyl, I1Py2,
[Ipy3, IIpy4, I1PyS,
[1Pyl0, IIPyl1,
[1Py13, JIP25, MP4,
MP6, MP13, MP17,
MP18, MP19, MP20,
JIPS, JIP6, JIP32,
MP21, MP23, MP44,
MP38, MP39, MP46,
JIP14, JIP13, JIP12,
JIP28, JIP31

Tecr

[Ipakrigeckoe
3aHATHIC
(mpaxTgeckoe
3a7IaHVIE)

CM. HIXKE

14

Paznen 5
Konebanus u
BOJIHBI
Tema 5.1
MexaHuueckue
KOJICOAHHS U
BOJIHBI

MP8,MP9,MP10,MP2
1,MP17, MP13

JIP 26,JIP 14,JIP 23,
JIP 13

I1PG1; ITP62; ITP63;
[TP6Y;I1Py1; I1Py2;
[1Py3; I1Py5; I1Py12;
MP& MP9,MP10,MP2
1,MP17, MP13

JIP 26,J1P 14,JIP 23,
JIP 13

I1Po1; ITP62; ITP63;
ITPGY;11Py1; TTPy2;
[TPy3; ITPyS; [Py12;

Tecr
KontpornbHast pabora

Ipaktigeckoe
3aHsTHE
(MpakTHyeckoe
3a7IaHVIE)

JlaGoparopHrast padota

CMm. HIKE

15

Tema 5.2
ONEKTPOMarHuT
HbIe KoJIeOaHus

Y BOJIHBI

OK 01,
OK 02, OK 03, OK 06,
OK 07

I1P61, TTP62, TTP63,

[IpakTigeckoe
3aHsTHE
(TpaxTHIHgeckoe
3a7IaHKE)

CM. HIKE
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I1P64,

I1P6S, ITP66, TIPGS,
I1P69, ITPyl, ITPy2,
[Ipy3, [Ipy4, IIPyS,
[1Py10, IIPyl1,
[1Pyl13, JIP25, MP4,
MP6, MP13, MP17,
MP18, MP19, MP20,
JIPS, JIP6, JIP32,
MP21, MP23, MP44,
MP38, MP39, MP46,
JIP14, JIP13, JIP12,
JIP28, JIP31

Tecr

16

Tema 5.3
OnTuka

OK 01,

OK 02, OK 03, OK 06,
OK 07

I1P61, TTPG2, ITP63,
[1P64,

I1P65, ITPG6, I1POGS,
I1PG69, ITPyl, I1Py2,
[Ipy3, IIpy4, 11PyS,
[1Pyl0, IIPyl1,
[1Py13, JIP25, MP4,
MP6, MP13, MP17,
MP18, MP19, MP20,
JIPS, JIP6, JIP32,
MP21, MP23, MP44,
MP38, MP39, MP46,
JIP14, JIP13, JIP12,
JIP28, JIP31

Tecr

Konrponbhas padora

CM. HUXE

17

Paznen 6.
OCHOBEBI
crnernuaibHOM
TEOpHUH
OTHOCHUTEIILHOCT
H.

Tema 6.1
OCHOBEBI
crernuaiTbHON
TEOpUHn
OTHOCUTEIBHOCT
H.

OK 01,

OK 02, OK 03, OK 06,
OK 07

[1Pyl, ITPy2, I1py3,
[Ipy4, ITPyS, ITPy10,
[1Pyl1, ITPy13, JIP25,
MP4, MP6, MP13,
MP17, MP18, MP19,
MP20, JIPS, JIP6,
JIP32, MP21, MP23,
MP44, MP38, MP39,
MP46, JIP14, JIP13,
JIP12, JIP28, JIP31

Tecr

CMm. HIKE

18

Pazpen 7
KBanToBas
¢duzuka
Tema 7.1
KopnyckynsapHo-
BOJTHOBOM

OK 01,

OK 02, OK 03, OK 06,
OK 07

I1P61, I1PG2, I1PG3,
I1P64,

I1PGS, I1PG6, T1P6S,

Ipaktigeckoe
3aHATHE
(MpakTHyeckoe
3a7IaHVIE)

CMm. HIKE
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Ty aJli3M.

I1P69, ITPyl, ITPy2,
IIpy3, [Ipy4, IIPyS,
[1Py10, IIPyl1,
[1Pyl13, JIP25, MP4,
MP6, MP13, MP17,
MP18, MP19, MP20,
JIPS, JIP6, JIP32,
MP21, MP23, MP44,
MP38, MP39, MP46,
JIP14, JIP13, JIP12,
JIP28, JIP31

19

Tema 7.2
Ctpoenue aToma

OK 01,

OK 02, OK 03, OK 06,
OK 07

I1P61, TTPG2, ITP63,
[1P64,

I1P65, ITPG6, I1POS,
I1PG69, ITPyl, I1Py2,
[Ipy3, IIpy4, 11PyS,
[1Pyl0, IIPyl1,
[1Py13, JIP25, MP4,
MP6, MP13, MP17,
MP18, MP19, MP20,
JIPS, JIP6, JIP32,
MP21, MP23, MP44,
MP38, MP39, MP46,
JIP14, JIP13, JIP12,
JIP28, JIP31

Tecr

IIpakmigeckoe
3aHATHIC
(mpaxTdeckoe
3a7IaHVIE)

CM. HUXe

20

Tema 7.3
ATOMHOE SApO

OK 01,

OK 02, OK 03, OK 06,
OK 07

I1P61, I1P62, I1PG3,
I1P64,

I1P65, TIPG6, 11POS,
I1P69, ITPy1, ITPy2,
[Ipy3, [Ipy4, IIPyS,
[1IPy10, IIPyl1,
[1Pyl13, JIP25, MP4,
MP6, MP13, MP17,
MP18, MP19, MP20,
JIPS, JIP6, JIP32,
MP21, MP23, MP44,
MP38, MP39, MP46,
JIP14, JIP13, JIP12,
JIP28, JIP31

Tecr

CMm. HIKE
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21 Pasnen 8. OK 01, Tecr CM. HIKE
OneMEHTBI OK 02, OK 03, OK 06,
actponomuu u | OK 07
acTpou3HKH.
Tema 8.1 [1P63, I1Py6,
DneMeHTbI [1Py8,MP 10
aACTPOHOMHUH U
acTpou3uKH.

Kputepuu onieHKH NpaKTHYECKOT0 3aJaHUS:

«5» (OTJIMYHO): BBICTABIJISICTCSl CTYIEHTY, €CJIM pacdeTHas W rpaduyeckas 4acTU BBITIOJIHECHBI B
MOJTHOM 00beMe, perieHne 0OopMIIEHO C COONIOICHUEM YCTAHOBJICHHBIX MPABWI; CTYACHT CBOOOIHO
BJIQJICET TEOPETUICCKUM MaTepHAIIOM, 0€30IIMO0YHO TIPUMEHSIET €T0 MPH PEIICHUH 3a7a4.

«4» (XOpOmIO): BBICTABIAETCS CTYIACHTY, €CIM TPU BBIIOJHEHUH 33JaHHUS JIOMYIIEHBI
HE3HAYUTENIbHBIC OIIUOKH, pelieHHe OPOPMIICHO C COOJFOJICHUEM YCTAHOBJICHHBIX TPABWII, CTYICHT
CBOOOJTHO BJIaJIEET TEOPETUIECKUM MaTepPHaIoM, 0€30IMO0YHO MPUMEHSET ero MPH PEIICHUH 33/1ay;

«3» (yIOBJIETBOPUTEIBHO): BBICTABISETCS CTYACHTY, €CIHM 3aJaHUE BBIIIOJHEHO C «TPYOBIMI)
omuOKaMu, pemeHne opopmIIeHO 6e3 COOIIOICHHS YCTaHOBICHHBIX MTPABUI

«2» (HEYIOBIETBOPHUTEIBHO): BBICTABIISICTCS CTY/ICHTY, €CIi paboTa HEe BBITIOJIHEHA.

Kpurtepuu oneHku j1abopaTopHOro 3aHATHS:

«5» (OTIIMYHO): BBHIMOJIHEHBI BCE 3a/laHus J1ab0paTOpHO pabOThHI, CTYACHT YETKO U 0e3 OIIMOoK
OTBETHJI HA BCE KOHTPOJIBHBIE BOIPOCHI.

«4» (XOpolIo): BBINIOJHEHBI BCE 3a/JaHus J1a0OpaTOPHOM pabOThI; CTYIEHT OTBETWJI Ha BCE
KOHTPOJIbHBIE BOIIPOCHI C 3aMEYaHUSIMHU.

«3» (YIOBJIETBOPUTEIILHO): BBIIIOJHEHBI BCE 3a/laHUsl JTAOOPAaTOPHOH pabOThI ¢ 3aMEUaHUSIMH,
CTY/ICHT OTBETHJI Ha BCE KOHTPOJIbHBIE BOTIPOCHI C 3aMEUaHHSIMHU.

«2» (HE 3a4TEHO): CTYJACHT HE BBIMIOJHWI WJIU BHITIOJHWI HEMPABUIHHO 33/1aHUs JIaDopaTOpHOU
paboThI; CTYZIEHT OTBETHJI Ha KOHTPOJBHBIE BOIPOCHI C OMMOKAMH MIJIM HE OTBETHJI HA KOHTPOJIbHEIE
BOIIPOCHI.

Kputepuu oieHKH TeCTHPOBAHMS:

3a npaBUJIHHO BBIMIOJIHEHHOE IEHCTBUE, 33JaHUE BBHICTABIISIETCS MOJIOKUTEIbHAS OlleHKa — 1 6at.

3a HeNmpaBWJIBHO BHIMOJIHEHHOE NEWCTBHE, 33JaHNE BBICTABISIETCS OTpHIIATeNbHas omeHka — 0
0aJIoB.

Jl1st onleHKM 00pa30oBaTeIbHBIX JOCTIKEHHH 00yJarOMINUXCsl TPUMEHSIETCS YHUBEpCaIbHAs IIKAJIA.

IIporeHT pe3ybTaTUBHOCTH (TIPAaBUIIBHBIX KayecTBeHHast OIIeHKa YPOBHsI TOITOTOBKH
OTBETOB) 6au1 (oTMeTKa) BepOAJIbHBIN aHAJIOT
90100 5 OTJIMYHO
80 + 89 4 XOpOIIO
70 +79 3 yJIOBJIETBOPUTEIHHO
meHee 70 2 HEYJIOBJIETBOPUTEIBHO

Kpurepun oueHKM KOHTPOJILHOM PadoThI:

«5» (OTIAMYHO): 3aCIy’KMBAa€T CTYACHT, OOHApPYKUBIIMHA BCECTOPOHHEE, CUCTEMATHUECKOE H
rIy0OOKoe 3HaHWE Y4eOHO-POrPaMMHOTO MaTepHalia, yMEHHe CBOOOJHO BBITIONHSTH 3aJaHMUs,
MPEyCMOTPEHHBIE TPOTPaMMOii.

«4» (XOpOII0): BBICTABISIETCS] CTYAEHTAM, IMOKA3aBIIMM CHCTEMATHYECKHH XapaKTep 3HaHWH 1O
TEME M CHOCOOHBIM K MX CaMOCTOSATENBbHOMY IIONOJHEHUI0 U OOHOBJICHHIO B XOJ€ JalibHeHIe
y4aeOHOU paboThl M MPOGECCHOHATHHOU ACATEITHHOCTH, JTOMYCTHUBIITUM HE3HAYUTEIHHBIC OMUOKH TPH
BBITIOTHEHUH PAOOTHI.

«3» (YyIOBIETBOPHUTENIBHO): BBICTABISIETCS CTYIEHTaM, JOIYCTHBIIUM MOTPEITHOCTH B OTBETE HA
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TEOPETUYECKHE BOIPOCH! M MPH BHIIIOJHEHUU MPAKTHUYECKOM YacTH, HO 00JIAZaioIUM HEOOXOUMBIMH
3HAHMUAMH JUI UX YCTPAHEHUsS IO PYKOBOACTBOM IIPENOAABATEI.

«2» (He 3a4TeHO): BBICTABIIAETCS CTYACHTY, OOHApYKMBIIEMY MHpOOENbl B 3HAHUSX OCHOBHOTO
y4eOHO-NPOrpaMMHOI0  MaTepuana, JIOMYCTUBILIEMY NPUHIMIINAIbHbIE OLIMOKM B BBIIOJIHEHUH
MPEYCMOTPEHHBIX IPOrPaMMON 3aJaHUM.

5.2 Ilpome:kyTouHAs aTTeCcTALUSA

[IpomexyTouHas arrecTalusi OOY4YaAIOUIMXCS OCYIIECTBISIETCA [0 3aBEPIICHUU U3YUCHHS
yaeOHoro npeamera «Pu3nka» U MO3BOJISET ONMPEACTUTh KAYECTBO M YPOBEHb €€ OCBOCHHUSI.

dopma MPOMEKYTOUHOM aTTecTaluu o npeamery «dusmnka» — auddepeHInpoBaHHbIN 3a4eT U
9K3aMEH.

OueHo4YHbIE CpecTBA

PesyabTaTsl 00yyeHus .
AJIsl IPOMEKYTOUHOM aTTecTAlMU

JAnddepenuupoBannblii 3auer

OK 01, OK 02, OK 03, OK 06, OK 07, Kourtpoasnas padora

OK 08 1. 3anumuTe TNOKa3aHWS MaHOMETPA, OMPECIAIONIETO
JABJICHUE JKUIKOCTH WM T'a3a B 3aMKHYTOM OOBEMeE.
OTtBeT mpaiiTe YHCIOM, OTAENsAA NECATUYHYIO APOOb
3aMsTO.

Mlla

2.  WneanwHblit Ta3 coBepiuua padoty 300 [k u mpu 3ToM
BHYTpEHHss sHeprus raza ysenauumiach Ha 300 [x. Kakoe
KOJIMYECTBO TEIUIOTHI OTAAJ UM MOJYYMJI a3 B 3TOM IPO-
necce? JIx

4. 3. WneanbHas TEMIOBas MalllHA COBEPIIAET 32 OJJUH
nuki padory 100 [x. Temneparypa narpeBarens 100° C,
xomomuisika 0° C. Haiitu KomuecTBo Teruia,
OT/IaBa€MO€ 32 OJIMH IUKJI XOJIOAMIIbHHKY. Jx

4. BcTaBbTe NMPOMYIIEHHOE CIOBO:

3akon [lackayiss — OCHOBHOM 3aKOH THJIPOCTATHUKH,
COTJIACHO KOTOPOMY JaBJIEHHE HA TOBEPXHOCTh KUIAKOCTH,
MIPOM3BEICHHOE BHEITHUMU CHUJIaMU, TIEPEIaeTCs
JKUJKOCTBIO BO BCEX HANpPABIICHUSIX.

5. BeruncinTe naBiaeHue, OKa3bIBAEMOE THAPABINYECKUM
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MAacJIOM C TUIOTHOCTEIO 900 KT/M° B MOJHOCTBIO
3aMOJIHEHHOM cocye BeicoTol 0,7 M. YckopeHue
CBOOOJIHOTO TaJIEHUs MPUHATH 3a 10 m/c?. ITa.

IK3aMeH

OK 01, OK 02, OK 03, OK 09, OK 06

Tect

1. Hcnonp3ys nepBblif 3aKOH TEPMOAMHAMUKH, YCTAHOBUTE
COOTBETCTBUE MEKIY OCOOCHHOCTSIMU TEIIOBOTO IIPO-
1iecca B U/ICUTLHOM ra3e U ero Ha3BaHHUEM.

K xaxaoMy 371eMEHTY EpBOTO CTOJI0A MOIOEPUTE COOT-

BETCTBYIOLIUH 3JIEMEHT U3 BTOPOTO U BHECUTE B CTPOKY OTBE-

TOB BBIOpaHHBIE LU PHI 101 COOTBETCTBYIOIINMH OyKBaMH.

OcobenHoctu
HasBanwue nmpouecca
nporecca
A) Bce nepenaBaemoe razy 1) U3oxopHbIit
KOJIMYECTBO TEIUIOTHI HJIET 2) U3oTepmuueckuit
Ha COBEpIICHHE razoM pado-  3) M3o6apHbIi
TEI 4) AnuabaTHbIi

b) 3meHenue BHyTpeHHEH
SHEPI'WM ra3a paBHO KOJaude-
CTBY ME€PEIAHHON TEILIOTHI,
IIPY 3TOM a3 HE COBEPUIAET
paboThl

1. BcTaBbTe NPOMYIIEHHOE CIIOBOCOYCTAHHUE:

- 9TO SIBICHHE BO3HMKHOBEHHS TOKA B 3aMKHYTOM
IMPOBOAHUKE IMPH H3MCHCHWHN MAIHHUTHOI'O ITOJIA. HaHHOC
SABIIEHUE JISKUT B OCHOBE pabOTHl TEeHEpaTOpoB U
TpanchopMaTOpOB TOKA.

2. Tlepesenute B Ila cienyromniie moka3zaHus:
100 ar
5 Mna
20 rlla

3. BriGepuTe npaBUIbHBIC YTBEPKICHUS:

A) C riyOuHoO# 1aBieHe KUIKOCTH YBETHUUBACTCS.

b) InnnexTpuKku-3TO BEMeCcTBa, HE MPOBOISIINE
JNEKTPUYECKUHN TOK

B) U3meputh pu3nyeckyro BETUYUHY — 3TO 3HAUUT
HAaWTH MIOTPELUIHOCTh U3MEPEHUS.

I') [Ipu HarpeBaHUM POBOAMMOCTh METAJIa BO3PACTAET

IIpakTHyeckoe 3a1aHue
0
1. Ecnim Ttemmeparypa HarpeBarenss 600 “C, a
xomommibaiKa (—20) °C, To K0d(HIMEHT MONE3HOTO
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JNEHCTBUS  HWICaIbHOTO  TEIUIOBOTO  JABHUTATEIs
NpUOJIM3UTENIBHO PaBEH. ..

2. B Tomke TemyioBOro [BUTATeNs MpPU CKUTAHUU
TOIUIMBA BBIAEINIOCH KOJIMYECTBO TEIJIOTHI, PABHOE
50 «kJDkx. Koaddumuent mnone3Horo aenWcTBHS
meurarenss  20%. Kakywo  pabGory  coBepmmi
IBUTaTENb?

3. UYroObl yMEHBIIUTH OCENAaHUE TBUIM Ha CTEHAX
3laHUU, MX T[OKPHIBAIOT CIEHUAIBHON KPacKOM.
Kakpumu  3JIeKTpUYECKMMHU  CBOWMCTBAMM  JOJIKHA
o0nasath Takas Kpacka, €CJId W3BECTHO, YTO IbUIb,
NOJHUMAACH B BO3AyXe, OOBIYHO  3apspKeHa
MTOJIOKUTENBHO?

4. B IIEPBUYHOMN 00MOTKE MIOBBIIIAOIIETO
tpanchopmartopa 80 BUTKOB, a BO BTOpuuHOM 1280.
HanpspkeHnue Ha koHIax nepBuyHoi oomoTku 120 B, a
BEJIMYMHA TOKa BO BTOpUYHON oOMoTKe 0,25 A.
Omnpenenure MOJIE3HYIO MOIIHOCTh TpaHchopmaropa.

5. Kak  »sKcnepuMeHTanbHO  ONpPENENIUTh  MOJIYJb
YIOPYTOCTH TBEPAOTO TeJa.

Kpurepun ouenku 1uppepeHuupoBaHHOIO 3a4eTa U IK3aMeHa

—  «OTIn4YHO» - TEOPETHUYECKOE COJEp’KaHHE Kypca OCBOCHO IOJIHOCTHIO, Oe3 mpoOenos,
yMeHus1 ¢(hOPMHUPOBAHBI, BCE MPEITYCMOTPEHHBIE TIPOTPAMMOi Y4eOHBIE 3aaHUsT BHIIIOJTHEHBI, KAYECTBO
UX BBIIIOJIHEHUS OLICHEHO BBICOKO.

—  «Xopowo» - TEOPETUYECKOE COACPIKaHUE Kypca OCBOCHO IOJHOCTBIO, 0€3 mpo0enos,
HEKOTOpble yMeHHsI C(HOPMHPOBAHBI HEIOCTaTOYHO, BCE IPEIyCMOTPEHHBIE IMPOrpaMMoil yueOHbIe
3aJ1aHUs BBIOJIHEHbI, HEKOTOPbIE BU/IbI 33/1aHNUI BBINOJIHEHBI C OLIMOKaMH.

—  «YIOBJIETBOPUTEIBHO» - TEOPETHUYECKOE COAECpPKAHUE Kypca OCBOEHO YacCTHYHO, HO
mpoOesbl HEe HOCAT CYIIECTBEHHOI'O XapakTepa, HE0OXOJWMble yMEHMsT pabOoThl C OCBOEHHBIM
MaTeprajioM B OCHOBHOM C(OPMHPOBAHBI, OOJBIIMHCTBO MPEAYCMOTPEHHBIX MporpaMMon oOydeHHs
y4eOHBIX 3aJJaHUI BBIIIOJHEHO, HEKOTOPBIE U3 BHINIOJHEHHBIX 33/1aHUN COJIEPKaT OLIUOKU.

—  «HeynoBnerBopuTenpbHO» - TEOPETHUYECKOE COAEpKAHME Kypca HE OCBOCHO,
HEeoOXOoUMBbIE yMEHHsSI HE C(OpPMHpPOBaHBI, BBINOJIHEHHbIE Yy4YeOHbIE 3aJaHMsl CcOAepxkKaTr IpyoOble
OLIMOKH.
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[Ipu mnpoBeneHHM TEOPETHUECKUX M NPAKTUUYECKUX/IA0OPATOPHBIX 3aHATHH HCIIOJIB3YIOTCS

IMTPUJIOXEHME 1

OBPA3OBATEJIBHBIE TEXHOJIOT A

CICAYIOMUEC NMEAArOri4€CKNeC TEXHOJIOT UM

No Haspanue Lenb [Inanupyemblii Onucanue nopsijaka
n/ o0Opa3oBarebHOI WCIIOJIb30BAHUS pe3ynbTar MCIOJIb30BaHUS
i TEXHOJIOTHH (C o0Opa3oBaTelbHOMI UCIIOJIb30BaHUS (anropuT™ NpUMEHEHHUS)
YKa3aHHEM aBTOpPa) TEXHOJIOTHH o0Opa3oBaTelbHON TEXHOJIOTHH B
TEXHOJIOTUHI MPAKTUYECKON
npohecCuOHATBLHOM
JIESITEIbHOCTH
1 | Texnonorus PazButue mpiciute | Bo3aMOXXHOCTB [Tpuém «MuCEpPT»
KPUTHYECKOTO JIbHBIX HaBBIKOB Y4 | JINYHOCTHOTO POCTa
MBIIUIEHUS anuxcs, HeoOXoau | 00ydJaromerocs, IIprem ocyiiecTBiseTCs B
MBIX HE TOJIBKO B | pa3BHTHS ero | HECKOJIBKO 3TallOB.
yuebe, HO ¥ B | MHAUBUIYATbHOCTH I oram: llpeanaraercs
00OBIYHOI JKW3HU | | MoBbIlIeHKE | CACTEMA MapKHMpOBKH
(ymenue 3P PEKTUBHOCTH TCKCTa, 4TO0BI
MIPUHUMATh BOCIIPUSATHUSA ITOAPa3AC/IATD
B3BEILICHHBIE uH(popMaLuu; 3aKIIOYCHHYI0 B HEM
peuieHus, MOBBIIICHHUE HH(OPMALIHIO
3aHATHUETh c | mHTEpeca, kak Kk | CACAYIOIIHUM obpazom:
uH(popMalue, HU3y4aeMoMy v «rajioyKon»
AHAIU3UPOBATH MaTepuany, Tak u k | IOMEHacTCA TO, 9TO YyiKC
pasIu4YHbIC camomy Tmpoieccy | H3BECTHO yHaIMMCS,
CTOPOHBI SIBIICHUH | OOy4eHus; ymenue | =~  3HAKOM — «MHHYC»
Ip.), T. €. pa3BUTHE | KPUTHUUYECKU romeqaereas  TO,  HTO
CIIOCOOHOCTH K | MBICJIUTb. IIPOTUBOPEIUT nx
camM000pa30BaHUIo. [IPEACTABICHUIO;
+  3HaKOM  «IUTIOCH
MoMeyaeTcss  TO,  9TO
SIBIISIETCS TUTST HUX
WHTEPECHBIM "
HEOKUJaHHBIM;
?  «BONPOCHUTEIbHBIN
3HAaK» CTaBUTCS, €CIH

YTO-TO HEACHO, BO3HHKIIO
JKCJIAaHUC Y3HATDb OoJIbIIIE.

II oTam: uwWras TEKCT,
y4dalmecs IOMEYaIoT
COOTBETCTBYIOIIUM
3HAYKOM Ha TTOIIX
OTHEIbHBIE a03ambl U
MPEJI0KEHUS.

III  oram: Yyamumcs
Mpe/yiaraeTcs
CUCTEMAaTU3UPOBATh
uH(popMaIHnio,
pacIioI0XuB ee B

COOTBECTCTBHUH CO CBOUMH
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IIOMETKaMH B

CIICTYIOTIYIO TaOIHITy:
4otam:

IlocnenoBaTenbHOE
o0cyXIeHNE KaXKIION
rpadsl TaOIHILIBL.

[Tpuem CIOCOOCTBYET
Pa3BUTHUIO
AHAJUTHYECKOTO
MBIILIEHUS npu
H3YYCHHH HOBOT'O
Marepuana, SIBIIIETCS

CPEACTBOM OTCIIEKUBAHUS
MMOHUMAaHHUS MaTepuaa)
[Ipuém «Kmacrep»

3t0 cnocob rpaduyeckoit
OpraHu3alu Marepuaia,

MO3BOJSIIOIIMKA  clienaTh
HarJIsJHbIMU T
MBICJIUTEJIbHbIE
IIPOLIECCHI, KOTOpBIE
MIPOUCXOAAT npu
NOTPYXKEHUH B Ty WIH
uHyro temy. Kiacrep
ABJISIETCS OTpaKEHUEM
HEJIMHEWHON dhopmbI
MBIILIEHHUS.
ITocnenoBarenbHOCTD
JIEUCTBUM:

1. IlocepennHe umcTOro
aucTa (KJIacCHOM JOCKH)
HanucaTth KIIFOUEBOE
CJIOBO WJIM HPEAJIOKEHHE,
KOTOpOE SABISIETCA
«CepIIIeM» HIEH, TEMBI.

2. Bokpyr «Hakuaatb»
CJIOBA WMJIM TPEITI0KEHHS,
BbIpa)Karolye ujeu,
(bakThI, oOpa3ssl,
MOJXOASIINE JUIsl JTaHHOM
TEMBI. (Mopenu
YCTPOMICTB U IpUOOPOB)

[Tpobnemuoe [TpuBneun CamocTosTenbHbIN YHacTHYHO-TTOMCKOBBIN
oOyueHue CTYJEHTOB K|(wm ¢ noMoupro MeTo/ 00yueHUs:
(T.A.Nnbuna) AKTHUBHOM YUWTENs)  aHaju3 | co3laHue  MpoOJIeMHOU
1. poOJIEeMHOE | MBICITUTEIBHOM POOIEMHBIX CUTYyallHU npu
U3JI0KEHUE; JNEeSTENIbHOCTH, K | CUTyallMil, H UX | 00ObSICHEHUU HOBOTO
2. YaCTUYHO  — | PEIICHUI0 PA3HOTO | PELICHUS MaTepuaia (BompocCHI,
MOMCKOBAsI pona 3ajad, | HIOCPeICTBOM 3ajaya,

JIESITENIBHOCTB; KOTOpBIE BBIIBH)KEHUS AKCIIEPUMEHTAIILHOE
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3. caMocCTOATeIbHAs | HETIOCPEACTBEHHO | IPEIJIOKEHHIH, 3aJlaHue pu
HCCIICIOBATENILCKAsL | CBSI3aHBI C | rumores, WX | 3aKpeIJICHHH  y4eOHOTro
JESITEIIbHOCTD. coJiep:KaHueM 000CHOBaHHUS U | MaTepHana)
yueOHOro JIOKa3aTeIbCTBa, a | KOJJICKTHBHOE
MaTepuana. TaKkkKe  MpOBEpKa | OOCYKACHHE BO3MOKHBIX
MPABIIILHOCTH MOJXOJI0OB K  PEIICHUIO
pelIeHus. npoOJIeMHON  cUTyaluu
(Ypok cucTemMaTu3aluu U
00001IICHNS 3HAHUH ).
MeTton npobeMHOTro
U3II0KEHUS
BBIBUTAIOTCS ~ THITIOTE3bI
1o TeMe, OTBeprasi OJAHU U
apryMeHTUPy BEIOOD
IpyTUX,  BBICTpanBaHHE
JIOTUKHA paccy X IeHuM,
aHanu3 MOCTaBIIEHHBIX
mpooIemMm (m3yueHue
HOBOW TEMbI, MOCTAaHOBKA
TEMBI U IIeJIeH ypOoKa)
KontekctHoe Obecneuenue YMmenue Keiic — meTon
o0yueHue JIMYHOCTHOT'O aHaJIM3UPOBATh (He3aBepIIEHHBIN METOT)
(A.A.BepOurikuii) BKJTFOUCHUS npo0JIeMbl, UCKAaTh | CTyACHTaM Oyner
CTyJICHTA B aJICKBaTHBIC MpeyIoKeHa JIUIIb 4acTh
yueOHYIO CIocoObI uX uH(popManuy, BCIO
JESITEIIbHOCTh pelIeHus, OCTaJbHYI0 WH(OPMAIIHIO
MO3HAHUE - CTYJEHTBI MOTYT
CJIOKHYIO, MOYEpPNHYTh  JHOO U3
MHOTOTPaHHYIO JUYHOTO OTbITa, OO W3
CTPYKTYpY CBOEH OPYTUX HUCTOYHUKOB
Oynyiei uHpopmauuu  —  l-net,
po(ecCHOHANILHOM | CTIpaBOYHAsT JIMTEPATYPA,
JESITENIbHOCTH KYpHAIIbI, CIIEIHUATUCTBHI,
oOnajaronue ONbITOM B
pelieHnn TAHHBIX
npobsneMm u T.aI.  (IIpH
MIPOBEJICHUU
1a00paTOPHBIX pabor,

pelleHre KayeCTBEHHBIX U

pacueTHBIX 3a]a4)
Henosas urpa

3TO METOJ[ TPYMIIOBOTO

OoOyueHHsT  COBMECTHOM

NesITeIbHOCTU B TIpOIECcCe

pemeHus OOIUX 3a/1ad B

YCIIOBUSIX ~ MaKCUMAaJIbHO
BO3MO>KHOI'O
MPUOTHKEHUS K

peasbHBIM  MPOOJIEMHBIM
CUTYyalUsIM (pu
3aKpEMJIEHUH M3YyYEHHOTO
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Marepuana,
CHCTEeMaTH3allud 3HaHMUIA,
MPAKTUYECKHE 3aHITHS).
KonTekcTHble 3anaun
(TIpaKTUKO-
OPUEHTUPOBAHHEIC)
3a/1a4d, BCTpEYAIOTCAd B
TOH WU WHOU pPEaJbHOU
cutyauuu. MX KOHTEKCT

o0ecrieynBaeT  yCIOBHUSA
UIs  TpPUMEHEHUs |
pa3BUTUS 3HAHUU IIpU
peIeHun po0JeMm,
BO3HUKAIOIIUX B
peanbHOI KU3HU
(IpakTUYeCKUe 3aHATHS,
nabopaTopHble  pabOTHI,
ATall 3aKpEIICHUs 3HaHUU
Ha YpOKe).
Mos3rosoit wrypm

N3yuenue HOBOT'O
MaTepuaia

3nopoBbecOeperaroll
ast TEXHOJIOTHS
(H.K.CmupnoB)

O6GecneyeHue
CaHUTApPHO-
TUTHCHUYECKOTO
COCTOSTHUS
y4eOHOT0
MTOMEIIECHUS
(ocBemeHue,
MIPOBETPUBAHUE,
TEeMIIEpaTypHbIN
PEXKUM)
DOMoIMoHaIbHas
paspsjika

CoOmronexHue
OITUMAJILHOT'O
BO3JIYIIIHO-
TEIUIOBOTO PEXXUMa
B ayJIMTOPHH.
ITo3uTnBHAS
IICUXO0JIOTHYECKAs
aTMocdepa.
[Tonnepxxanne
paboTocrmocoOHOCT
W Ha 3aHSATHU.

KonTponb ocBerienus Bo
BpeMs 3aHATUS
Jlunamuueckas naysa
@u3KyJIbTMUHYTKA B
cepenune 3aHATUA (1-2
MUH).
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