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Pabouas mnporpamma yueOHO# mucumiuimHbl «®dusnukay» paspaboTaHa Ha OCHOBE TpeOOBaHUI
@denepalibHOTO TOCYAAPCTBEHHOTO 00pa30BaTENbHOIO CTaHIApPTa CpeaHero obiero oOpa3oBaHUs,
YTBEp)KJIEHHOTO IpuKa3zoM MuHuctepcTBa oOpasoBanus u Hayku Poccuiickoit denepanuu ot 17.05.2012
roma Ne 413, Ha ocHOBe TOJIOKEHUH (enepalbHOM OCHOBHOM 0O0Ie00pa30BaTeIbHON MPOrPaMMBI
cpeaHero o0miero oOpa3oBaHUs, YTBEPKACHHON mpukazom MuHHUCTEpCTBa MpocBenieHust Poccuiickoit
Oenepanun ot 18.05.2023 roma Ne 371, u ¢ ydyerom TpebGoBanuii denepanbHOro rocyaapCTBEHHOTO
00pa3oBaTENBHOrO CTaHAAPTA MO CIEHUANIBHOCTU cpenHero npodeccruonansHoro odpasosanus 08.02.01
CTpouTenbCTBO M JKCIUTyaTallMsl 3JaHUM U COOPYXKEHHH, YTBEpKIEHHOrO MpUKa3oM MMHHCTEpCTBA
npocBemienust Poccuiickoit @eneparuu ot "25" wumions 2024r. Nedd2, um c y4yeroMm mosrydyaemoi
CHEIHATbHOCTH. .

Opranmzanus-pa3padoruuk: MuoronpopmwisHeii Kotk PIBOY  BO  «Marauroropckuit
roCyJ1IapCTBEHHbIN TeXHUYECKU yHuBepcuteT uM. I'. 1. HocoBay

Pazpabomuux:
npernonaBaTens otaenaeHus Ne 1 «O0meoOpa3oBaTenbHOM MTOATOTOBKI E.C. Kopueesa H.B.
Muoronpodunbnoro komemka @I'bOY BO «MI'TY um. I.'11. HocoBa»

OJOBPEHO

[IpenmeTHOM KOMUCCUEN Meroanueckoit komrccuern MnK
«MaremMaTH4eCcKuX U €CTECTBEHHOHAYYHBIX

JTUCLIUTUTHH» [Tpotokon Ne 3 ot «19» despans
IIpencenarens E.C. KopriTHHKOBa 2025t

[Iporokon Ne 5 ot «22» ssHBaps 20251



COJEPKAHUE

1 OBIHAS XAPAKTEPUCTUKA PABOYEHN IIPOI'PAMMBI YUEBHOU JIMCIIUIUIMHBIOmmn6Kka!
3akiaaka He onpe/eseHa.

1.1 O61acTh NPUMEHEHHUS IPOTPAMMBSBL....vvvvvvvererererernnnnns Ommoka! 3akiiajgka He onpejeseHa.

1.2 Ilenb ¥ MECTO IUCLHUILIMHBI B CTPYKTYPE IPOrpaMMbl OJATOTOBKU CIEIHAIIMCTOB CPEAHETO 3BEHA
......................................................................................... Oummoka! 3akiiajgka He onpeeseHa.

2 IITTAHUPYEMBIE PE3YJIbTATHI OCBOEHU A YUYEBHOM JUCHUTUIMHBIOmm6Ka! 3akaanka
He ompe/e/eHa.

3 CTPYKTYPA U COAEPYKAHUE YYEBHOW JUCIIATUINHEI ....... Ommoéka! 3aknagka He
omnpeseseHa.

3.1 O6beM yueOHOM NUCIMIUIMHBL M BUbI YAeOHOU paboThiOmmubka! 3akiiaaka He onpeaeseHa.

3.2 TemaTu4ecKui MJIaH U coJiepkanue yueOoHon nucuuiinHpiOmuoka! 3akiiaaka He onpejesneHa.

3.3 IlepedeHb JIaOOPATOPHBIX M IPAKTUYCCKUX PadoT ... Ommoka! 3akiaaka He onpenaeieHa.

4 VCJIIOBUS PEAIU3AIIMN YYEBHON JUCIIMIIJIMHBIOnm6ka! 3ak/1aaKka He onpeeaeHa.

4.1 MaTepruaIbHO-TEXHUUECKOE OOCCIIEUCHIIE .vvvvvurrseeeereesrsrnnnssseesseessssnnnssseessssessssnnnnreesseeessnn 71

4.2 YyebHOo-MeToqrnueckoe U HHGOpMAMOHHOE 00eCIIeueHHE pealin3auuy nporpaMMelOmmoKa!
3akiaaka He onpeeseHa.

5 KOHTPOJIb M OIITEHKA PE3VJIbTATOB OCBOEHW S YYEBHOU JUCIHUITIINHBIOmu6Ka!
3akiaaka He onpeaeseHa.
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MNpunoxenue 3. METOIAMYECKHUE YKA3ZAHUAL............. Omuobka! 3akiajgka He onpeeneHa.
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1 OBIIASI XAPAKTEPUCTUKA PABOYEI IPOrPAMMBI YUEBHOI
TACIHATITAHBI

1.1 O6s1acTh NpUMEHeHHsI TPOTPAMMBbI

PaGouas mporpamma y4eOHOH nuCIUTUTMHBI «DH3UKa» SIBISETCS YacThIO MPOTPAMMBI TIOJTOTOBKH
CIIELMAIMCTOB cpeaHero 3BeHa no cnenuaibHocTH 08.02.01 CTpouTenbCTBO M AKCITyaTalus 3[aHUN U
coopyxeHuii. Paboudast mporpamMmMa cocTaBiieHa it O4HOU (OpMBI O0yUICHHUS.

1.2 MecTto npeameTa B CTPYKTYpe NPOrpaMMbl MOJAr0OTOBKH CIEIHATHCTOB CPETHEro 3BeHa
VYyeOnass nucuuiuinHa «@PHU3MKa» OTHOCUTCS K 0O0IIe00pa30BaTeIbHOMY IUKIY MPOrpaMMBI
MOJITOTOBKH CIICIIUAIMCTOB CPEIHETO 3B€HA U OTHOCUTCS K npeameTHoi obnactu @I'OC cpennero obiero
oOpa3zoBanus «EcTecTBEHHbBIE HAYKIY.
YpoBeHb OCBOCHHS YyueOHOW muciuIuimHbl B coorBerctBum ¢ DPI'OC cpemHero oobiero
00pa3oBaHMs YIITyOJICHHBIN.
OcBoeHure TUCIUTIIMHBI HAPABJICHO HA JTOCTUKEHUE CIECIYIONIUX Eei:
e (dopMUpOBaHME HHTEpeca U CTPEeMJICHHsS OOYYaIOIIHUXCS K HAay4HOMY HU3YYEHHUIO MPHUPOJIBI,
pa3BUTHE UX UHTEIIEKTYaIbHBIX U TBOPUYECKUX CIIOCOOHOCTENH;
® pa3BUTHE MPEACTABICHUI O HAYYHOM METOJIC TIO3HAHMs U ()OPMUPOBAHUE MCCIIEIOBATEIHCKOTO
OTHONICHHSI K OKPYKAIOIIUM SIBJICHUSIM;
¢ (opMUPOBAHHE HAYYHOTO MUPOBO33PEHUS KaK Pe3ylbTaTa U3yueHHs OCHOB CTPOCHHS MAaTEepPHH
1 QyHIAMEHTATLHBIX 3aKOHOB (DPU3UKH,
e (dopMUpOBaHHE YMEHUN OOBSACHATH SBICHUS C HCIIOJB30BAHUEM (PU3UYECKUX 3HAHUN U
HAyYHBIX JI0KA3aTEIbCTB;
e (OpMHUPOBAHHE TPEIACTABICHUNW O POl (U3HKHU ISl PA3BUTHUS APYTUX ECTCCTBCHHBIX HAayK,
TEXHHUKHU ¥ TEXHOJIOTHA;
PaGouass mporpamma yueOHOM mucHUIUIMHBL «DuU3uKa» UMEET MEXKIUCHUILTHHAPHYIO CBS3b C
o0mieo0pa3oBareIbHBIMA ~ YY€OHBIMA  JUCHUIUIMHAMU — «Maremartukay, «Xumusy, «buomorusy,
«["eorpadusi».



2 IJTAHUPYEMBIE PE3YJIbTATHBI OCBOEHUS YYEFHOM JJUCHUILIAHBI

OcBoenne COoACpIKaHUA yqe6H0171 JUCHUITIIMHBI «Dusuka» odecreunBaeT JOCTHIKCHUC O6yLIaIOH_II/IMI/IC$I CICAYIOIIUX PE3yJabTaToOB:

OO0mue u npodeccuoHaIbHbIE

IInanupyemMble pe3yJbTaThl 00y4eHHS

KOMIIETEHIMHU JIMYHOCTHBIE / MeTanpeIMeTHbIe IIpeameTHbIC
OK 01 BeiOuparp cmocoOsl | JIuaHOCTHBIE — pe3ynbTarhl  OCBOeHHsI  ydeOHoii | [IP61. copmMupoBaHHOCTH MPEACTABICHUN O PO H
pereHus 3a1a4 | JUCHUIUIMHBI OTPAKAIOT TOTOBHOCTh W CIIOCOOHOCTH | MeCTe (PM3MKH M aCTPOHOMHHU B COBPEMEHHOW HAYYHOH

npodeccCHOHATLHON JesSTebHOCTH
OPUMEHUTEIBHO K  Pa3UYHBIM
KOHTCKCTaM

00y4aromuxcst pyKOBOJICTBOBATHCS CHOPMHPOBAHHOM
BHYTpPEHHEH MO3UIEN JINYHOCTH, CHUCTEMOM
LIEHHOCTHBIX OPHEHTALUM, MO3UTUBHBIX BHYTPEHHUX
yOex)AeHHH, COOTBETCTBYIOIIMX  TPAJULUOHHBIM
[EHHOCTSIM ~ POCCHICKOTO  OOIIeCTBa, pacIIupeHue
JKU3HEHHOT'O OMBITA U OIbITA JEATEIbHOCTH B MPOLECCE
peanu3anuy OCHOBHBIX HaIlpaBJICHUN BOCHMUTATEIIBHON
JeATEIbHOCTH, B TOM YHUCIIE B YACTHU:

TPYAOBOI'O BOCIIMTAHUSA:

JIP2S5. uHmepec K PA3TUUHBIM chepam
npogeccuonanvrol desimenvbHOCMU, yMeHue
coeepuiams 0CO3HAHHBIL 8b100p OyOywell npogheccuu u
Peanu3o8vi8ams COOCMEEHHbLE HCUSHEHHbLE NIAHbL;

MeranpeameTHele  pe3yJbTaThbl
JUCLHUIIIINHBI OTPaKAKOT:

OCBOEHUSl y4eOHOH

8.1. OsnageHue  yHUBEpPCAIbHBIMM  Y4€OHBIMHU
MO3HABATEJIbHBIMU AEHCTBUAMMU:

a) 6a30BBIC TOTUUECKHUE ICUCTBUS:

MPI. CAMOCMOAMENbHO @opmynuposamo u
aKmyamu3upoeams  npoodremy, paccmampueams —ee
6cecmoponHe;

MP2. ycmanasnusamo cywecmeeHHblll NPUSHAK UIU
OCHOBAMUA ~ ONA  CPABHeHUs,  Kidccuurayuu  u
00606weHus,

MP3. onpedenamov yenu OesmenbHocmu, 3a0asamby

KapTHHE MHpPa, O cucTeMooOpasyromiei poiu (pu3uku B
pa3BUTUM  €CTECTBEHHBIX  HAyK, TEXHUKH U
COBPEMEHHBIX TEXHOJIOTMH, O BKJIAJE POCCHUCKHX H
3apyOeXKHBIX y4YeHBIX-(DU3UKOB B pPa3BUTHUE HAYKHU;
NOHUMaHWEe (HU3MYECKON CYIIHOCTH HaOII0JaeMBbIX
SBJIGHUA MHKpPOMHpa, MaKpOMHpa M Meramupa;
NMOHUMAHUE POJM AaCTPOHOMHH B MPAKTHUECKOU
NEeSTENIbHOCTH YelOBeKa M JalbHEWIIEeM Hay4YHO-
TEXHUYECKOM  DPa3BUTHH, poin (1171611:97 G-
dbopMupoBaHuM  Kpyrozopa U  (PyHKIHOHAIBHOMN
TPAaMOTHOCTH YEJIOBEKa MJIsi PEIICHHS] MPAKTHYECKUX
3a/1a4;

[IP62. copMHUpPOBAaHHOCT, YMEHHMM pacro3HaBATh
¢usnueckue sBreHus: (IPOIECCh) U OOBACHATh UX HA
OCHOBE W3YYEHHBIX 3aKOHOB: pPAaBHOMEPHOE W
PaBHOYCKOpPEHHOE NPSIMOJIMHEHOE JIBIJKEHHUE,
CBOOOJIHOE TAJICHUE TEJl, ABMKEHUE IO OKPYXHOCTH,
WHEpLIUs, B3aUMOJIEHCTBUE Tell, KojebaTenbHOe
JBIDKEHUE, pe30HaHC, BOJTHOBOE JIBIKECHHUE;
muddy3us, OpOyHOBCKOE  IBUKEHHE, CTPOCHHUE
KUJKOCTEH M TBEPIBIX T, M3MEHEHHWE oObeMa Tel
npu HarpeBaHuu (OXJaXIeHUN ), TEIJIOBOE
paBHOBECHE, WCIApeHHe, KOHJIEHCAIWsA, IUIaBJICHUE,
KpUCTAJUIN3AaLIUsl, KUTIEHHE, BIQXKHOCTh BO3/lyXa, CBS3b
CpeaHel KHHETUYECKOW SHEPTUH TEIIOBOTO JIBHYKEHUS
MOJIEKYJ ¢ aOCOJNIIOTHOW TeMIlepaTypoi, MOBHINICHHE
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napamempul u Kpumepuu ux 00CMUNCEeHUsL;

MP4. svissnamb 3aKOHOMEPHOCMU U NPOMUBOPEUUS 8
paccmampusaemlx AGNeHUsSIX,

MPS5.  6Hocumb  KOppeKmuebl 6  OesmelbHOCb,
OYyeHusamv  Coomeemcmeue pe3yIbmamos  Yeisim,
OYEeHUBAMb PUCKU NOCAEOCMBULL 0esIMeNbHOCMU,

MP6. pazsusame kpeamugHoe MbllneHUE NPU PeUleHUU
JHCUSHEHHBIX NpoOIeM;

0) 0a30BBIC UCCIIEIOBATEIIBCKUE ACHCTBUSA:

MP7. érademsv Hasvikamu y4eOHO-UCCIe008AMENbCKOU
U NPOEKMHOU O0essmeNbHOCU, HABLIKAMU DA3PeueHUs
npoonem,

MPI2. 6via61ams HpUYUHHO-CIEOCMBEHHbIE CBA3U U
aKmyaiusupoeams 3a0ayy, 6vl08uUeamsv 2unomesy ee
peuieHus, Haxo0ums apeymenmsl 0Jisi 00Ka3ameibCcmeda
CBOUX  YMBEpIUCOeHUll, 3a0asamsv  napamempsvl U
Kpumepuu peulenusl,;

MPI13. ananusuposams nojyuyeHHvle 8 X00e peuieHus
3a0auu  pe3yrbmamvl, KPUMUYECKU OYEHUBAMb UX
00CMOBEPHOCMb, NPOSHO3UPOBAMY USMEHEHUe 8 HOBbIX
VCI08USX,

MP17. ymems nepenocumsv 3HaHusi 8 NOIHABAMENLHYIO
U NpaKmu4ecKkyro oo1acmu Hcu3HeoesimeabHOCmU,
MPIS8. ymemv unmezcpupogamev 3HAHUSA U3 PA3HLIX
npeomemuulx oonacmetl;

MP19. ewvlOsucams  HoOGble  uoeu,
OpUSUHATIbLHBLE NOOXOO0bL U PEULeHUsL,
MP20. cmasums npobnemvl u 3a0ayu, OOnycKaroujue
AbMePHAmuUBHble peueHus;

npeonazamo

JaBJICHUSl Tra3a IPH €ro HarpeBaHUM B 3aKPHITOM
coCyZle, CBSI3b MEX/y IapaMeTpaMH COCTOSHHS ras3a B
M30IIPOIIeCCax; AJICKTPU3AlMs TeJ, B3aUMOJAEHCTBHE
3aps/ioB,  HArpeBaHWe IPOBOJAHUMKA C  TOKOM,
B3aMMOJICHICTBUE ~ MAarHUTOB,  DJIEKTPOMAarHUTHas
WHAYKIUS, ACWCTBUE MAarHUTHOTO IOJIS Ha TIPOBOJAHUK
C TOKOM M JBWKYLIMHCS 3apsiji, 3JEKTPOMarHUTHBIC
KoJIe0aHus u BOJIHBI, IpSIMOJIMHEHHOE
pacmpocTpaHeHHE CBETa, OTPAXKECHHUE, HPEIOMIICHHUE,
uHTEepepeHrs, AMdpakus ¥ MOJApU3alus CBETa,

TUcriepcusi  cBeTa;  (OTORJICKTPUUYCCKUN AP (DEKT,
CBETOBOC JaBJICHWE, BO3HUKHOBEHHE JIMHEHYATOTO
CIeKTpa  aromMa  BOJOPOJAA,  €CTECTBCHHAas U

VCKYCCTBEHHAs palMOaKTUBHOCTb;
[IPG5. yMeHue y4uTHIBaTH TpPaHUIBI MPUMEHEHUs
U3YyYCHHBIX (U3MYECKUX MOJEJCH: MaTephajbHas
TOYKA, MHEpLHUAJIbHAs CHCTEMa OTCUYETa, WCaIbHBIN
ra3; MOJEIHN CTPOEHUS Ia30B, KUIAKOCTEH U TBEPABIX
T€J, TOYEYHBIM DIEKTPUYECKMM 3apsp, sSAepHas
MOJIENIb aTOMa, HYKJIOHHAsl MOJIEIb AaTOMHOTO s1ipa Ipu
peuieHny GU3NUECcKuX 3aaay;

IIPy3.  chopMUPOBAaHHOCTb  yMEHHUS  pa3IHyaTh
yCJIOBUSL PUMEHUMOCTU MoJieneld (GU3NUecKUx Tel U
OpoleccoB  (ABJICHMI): HMHepIHalIbHas  CHUCTEMa
OTCUeTa, MaTepuaibHas TOYKA, PABHOYCKOPEHHOE
JBIDKEHUE, CBOOOJIHOE MaJieHHe, abCOOTHO yIpyras
nedopmarusi, aOCONIOTHO YIpyroe W abCOMIOTHO
HEYIIPYro€ CTOJIKHOBEHHUs, MOJEIIEH Ia3a, )KUIKOCTU U
TBEPAOTO (KPUCTAINIMYECKOr0) Teja, UealbHOT0 rasa,
TOYEUHBIN 3apsll, OXHOPOJHOE JIIEKTPUUECKOE IIOIIE,

OOAHOPOJHOC MAar"gsmuTHOC II0JIE, TapMOHHUYCCKUEC
KOJ'IC6aHI/IH, MaTeMaTHYeCKUI MasiTHHK, I/I,Z[CaJ'IBHHﬁ
pr)KHHHBIfI MasiTHUK, TapMOHHUYCCKUC BOJIHBI,




UJCaNbHBIM KOJeOaTeNbHbI KOHTYp, TOHKas JIMH3a;
MoJIeNIell aToMa, aTOMHOTO si/ipa U KBaHTOBOIM MOJIENH
CBeTa;

[IPy4. chopMHpPOBAaHHOCTH  YMEHHUS  OOBSACHSATH
OCOOCHHOCTH TPOTEKaHWs (PUINYECKUX  SBICHUIL:
MEXaHUYECKOe JBM)KEHUE, TEIIOBOE IBUKEHHUE YaCTHI
BEIIECTBa, TEIUIOBOE paBHOBEcHE, OpPOYHOBCKOE
nBwkenue, auddysus, ucnapeHwe, KUINCHHE U
KOHJCHCAllMs, IUIABJIGHWE W  KpUCTAJIM3aIus,
HANpaBJICHHOCTh TEIUIONEPENau, JIEKTPH3AIHUUA Te,
SKBHUIOTEHIIMATILHOCTH  MOBEPXHOCTU  3apsKEHHOTO
IPOBOTHHKA, AIIEKTPOMArHUTHON WHIYKIIAH,
CaMOWHYKIIHH, 3aBHCHUMOCTH COTMPOTUBIICHUS
HOJIyTIPOBOJHUKOB "p-" 1 "n-TUMOB" OT TeMIeparypsl,
pe3oHaHca, HHTepPEpeHLUH BOJH, AUQPPAKINH,
JMCTIEPCHUY, TIOJHOTO  BHYTPEHHErO  OTpaKeHUs,
dhoTodddekt, Ppuznyeckue MPUHIUIBI CIICKTPAITBHOTO
aHanu3za W paboTel Jnaszepa, "ampda-" u "Gera-"
pacmafpl siiep, TaMMa-u3JIydeHue aep;

ITPy9. chopMupoBaHHOCTH YMEHHUS pelIaTh pacyeTHbIE
33a4yd  C SABHO 33JaHHOM H HEIBHO 3aJaHHOU
¢u3nyeckoil MOAENbIO: Ha OCHOBAaHMM  aHAJIN3a
YCJIOBHSI BHIOMPATh (PU3UUECKUE MOJIEIIH, OTBEUAIOIINE
TpeOOBaHUSAM 3aJlaud, MPUMEHATh (POPMYIIbI, 3aKOHBI,
3aKOHOMEPHOCTH M TOCTYJAThl (U3UYECKUX TEOPHid
OpU  HUCHOJb30BAHUU  MaTeMaTHMYECKHMX  METOJIOB
peleHus 3a1a4, MPOBOJWTH PacdeThl HA OCHOBAaHUHU
UMEIOIINXCS JTAaHHBIX, aHAJTU3UPOBATh PE3YAbTAThl U
KOPPEKTHPOBATh  METOJBl  PEImIEHHss C  Y4ETOM
MOJyYEHHBIX PE3YyJbTAaTOB; pellaTh KaueCTBEHHBIE
3amauu, TpeOyromme MPUMEHEHHs 3HAaHUH M3 pa3HbIX
pa3fenoB IIKOJBHOTO Kypca (U3MKH, a Takke
WHTETpAallM  3HAaHWH W3 JPYrUX  TPEIMETOB




€CTECTBEHHOHAYYHOTO LUKJIA: BBICTpauBaTh
JOTUYECKYI0 LEMOYKY pACCYXKJICHUH C OIOpOM Ha
U3YYEHHbIE 3aKOHBI, 3aKOHOMEPHOCTH U (pU3NYECKUE
SIBJICHUS,

OK 02 Hcnonb3oBath
COBPEMEHHBIC CPEJCTBAa IIOMCKa,
aHaIM3a u UHTEPIpETALUU
uHpopManuu 1 HHPOPMALMOHHbIE
TEXHOJIOTUM  JJI1  BBINOJHEHUS
3amad npodeccnoHaIbHON
JesTeIbHOCTH

JImdHOCTHBIE ~ pe3yNbTaThl ~ OCBOCHUA  yuyeOHOU
JTUCITUTUIMHBL  OTPaXalOT TOTOBHOCTh M CIIOCOOHOCTH
o0y4aromuxcsi pyKOBOJICTBOBATHCS C(HOPMUPOBAHHON
BHYTPECHHEHN MIO3ULIUEN JINYHOCTH, CUCTEMOM
LEHHOCTHBIX OPHEHTAlUH, MO3UTUBHBIX BHYTPEHHUX
yOEXKICHUH, COOTBETCTBYIOIUX  TPAJUIIMOHHBIM
[EHHOCTSM POCCHUHCKOro OOIIEecTBa, pacIIMpeHue
JKU3HEHHOTO OTIBITA U OTbITA JEATEILHOCTH B IMPOIECCE
peanu3alnui OCHOBHBIX HAMpaBiICHHH BOCHUTATEIbHOU
JeSATeTbHOCTH, B TOM YHUCJIE€ B YACTHU:

[IEHHOCTH HAYyYHOTO MO3HAHUS:

JIP32. cghopmuposanHocmo MUPOBO33PEHUA,
COOMBEMCmMBYIOUe20 CO8PEMEHHOMY YPOBHIO PA3BUMUSL
HAYKU U 00WecmeenHol NpaKmukl, OCHOBAHHO20 HA
ouanoee Kynbmyp, CHOCOOCMBYIOWEe20  OCO3HAHUIO
€80€20 Mecma 6 NONUKYIbIMYPHOM MUpe;

JIP34. oco3nanue yeHHOCMU HAYYHOU OesmenbHOCMU,
20MOBHOCb ocyuecmenano NPOEKMHYI0 u
uUccne008amenbeKyo 0esimelbHOCmb UHOUBUOYATbHO U
6 epynne;

MeTtanpeaMeTHble  pe3yibTaThl
JTUCIUTITUHBI OTPaXKAroT:

8.1.  OsnageHue  yHUBEPCAIBHBIMU
MO3HABATCIIEHBIMU JICHCTBUSMHU:

B) paboTta ¢ uadopmarmeii:

MP21. enademov Hasvikamu noayueHus uHpopmayuu u3
UCTMOYHUKO8 — PA3HBLIX — MUNOB,  CAMOCMOSMENbHO
ocywecmenams NOUucK, aHAIu3, CUCMEMAmusayuio u
unmepnpemayuro UHQGOpMayuyu pasiuiHbvlx U008 U

OCBOCHMS y4eOHOIl

y4eOHBIMU

[TP69. chopMupoBaHHOCTH COOCTBEHHOW IMO3UIIMU 10
OTHOIIECHHUIO K ¢buznveckoi uHopManuu,
HOJy4aeMOW M3 pa3HbIX HMCTOYHUKOB, YMEHMH
UCIOJIb30BaTh LU(POBBIE TEXHOJIOTMU JUIS TIOMCKa,
CTPYKTYPUPOBAHUs, UHTEPIPETALNUN U IPEICTABICHUS
y4eOHOM W  HAyYHO-TIOMYJSAPHOH  HWH(pOpMaIumy;
pa3BUTHE YMEHUN KPUTUYECKOTO aHAJIM3a MOoIy4aeMon
UHpOpMaLNK;

[1P66. BnajgeHHe OCHOBHBIMM METOJAMH HAy4HOTO
NO3HAHUS, WCIOJNB3YeMbIMH B (PHU3HMKe: TPOBOAMTH
OpsMble W KOCBEHHblE H3MEpeHHs  (pu3nueckux
BEJINYHH, BBIOMPAs ONTUMAIBHBIA CIOCO0 M3MEpEHUs
U UCHOJb3ysd  M3BECTHbIE  METOAbl  OLICHKH
MOTPEIIHOCTEN U3MEPEHUM, POBOAUTH MUCCIEA0BAHUE
3aBUCUMOCTEH bu3nueckux BEJIMYMH c
WCTIOJB30BAHUEM TMPSIMBIX HM3MEPEHHH, OOBICHITH
HOJY4YEeHHBIE pPE3yJibTaThl, HCMONB3YS (U3NUYECKHE
TEOPHH, 3aKOHBl M TIOHSTHSA, M JI€JIaTh BBIBOJIBI,
coOmogaTh mpaBuia  0€30MacHOro  TpyAa IpH
MPOBEJICHUU HCCIIEJOBaHUH B paMKax y4eOHOTro

JKCIIEPUMEHTA u y4eOHO-HCCIIeI0BATENIbCKOM
NEeSATeIbHOCTH €  HUCIOJb30BaHUEM  IIU(PPOBBIX
U3MEPUTENNBHBIX  YCTPOWCTB M J1a0OpaTopHOTro

obopynoBanus; chOPMHUPOBAHHOCTh MPEACTABICHUIN O
METOAax IMOJIy4YeHUs Hay4HBIX acCTPOHOMHYECKUX
3HAHUM;

[1Py11. oBnageHue pa3nuyHBIMU crlocO0aMH pabOTHI €
nHpopmanuen ¢buznyecKoro coJiepKaHus c
WCIOJIb30BAHUEM COBPEMEHHBIX HMH(OPMAIIMOHHBIX
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¢opm npedcmasnenusi,

MP23. oyeHusamy 00CmMo8epHOCMb, MP24.
UCNONb308aMb  CPEOCMBA  UHQPOPMAYUOHHBIX U
KOMMYHUKAYUOHHBIX — MEXHONo2Ull 6  peuleHuu

KOZHUMUBHBIX, KOMMYHUKAMUBHBIX U OP2AHUZAYUOHHBIX
3a0ay ¢ cobaooenuem mpedOSAHUL IP2OHOMUKU,
MeXHUKU bezonacrnocmu, 2ueuenbl,
pecypcocbepedcenus, npasosvlix U IMUYECKUX HOPM,
HOPM UHOPMAYUOHHOU H30NACHOCIL,

TEXHOJIOTUH, pa3BUTHE YMEHUI KPUTUYECKOTO aHAINU3a
Y OLIEHKH JIOCTOBEPHOCTH IOJIy4aeMOi HH(pOopMaIumy;

OK 03 [InanupoBaTh u
peann30BbIBATH COOCTBEHHOE
npodecCHOHaIbHOE U JINYHOCTHOE
pa3BHUTHE, TPEANPUHIMATEIBCKYIO

JeSTeIILHOCTD B
npodeCcCuOHAIBHON chepe,
UCTIOJIb30BATh 3HAHUS 1o
MIPaBOBOM u (buHAHCOBOM
IPaMOTHOCTH B Pa3TMYHBIX

JKU3HCHHBIX CUTYyallUdX

JlugyHOCTHBIE ~ pE3yNbTaThl  OCBOCHHUS  y4eOHOU
JTUCIUIUIMHBL  OTPa)KalOT TOTOBHOCTh M CIIOCOOHOCTH
00y4aromuxcst pyKOBOJICTBOBATHCS C(HOPMHUPOBAHHOM
BHYTpEHHEHl  MO3WLMeNd  JIMYHOCTH, CUCTEMOI
IIEHHOCTHBIX OPWEHTAllUM, TO3UTHUBHBIX BHYTPEHHUX
yOex)AeHHH, COOTBETCTBYIOIIUX  TPaJAULUOHHBIM
[EHHOCTSIM ~ POCCHICKOrO  OOIIeCTBa, pacIIMpeHue
JKU3HEHHOTO OTIbITa U OTbITA JIEATEIHHOCTH B MpoIlecce
peanu3aluy OCHOBHBIX HANPABJIEHUNA BOCIHUTATEIbLHOM
JeATEIbHOCTH, B TOM YHUCJIE B YACTHU:
JTyXOBHO-HPABCTBEHHOT'O BOCIIUTAHUS:

JIP12. cghopmuposannocmov HpaABCMEEHHO20 CO3HAHUS,
IMUYECKO20 NOBEOCHUS,

JIP13. cnocobnocmv  oyenueams — cumyayuio  u
NPUHUMAMb OCO3HAHHbBLE PeUeHUs, OPUCHMUPYACL HA
MOPANIbHO-HPABCMBEHHbIE HOPMbL U YEHHOCMIU,

JIP14. oco3nanue nauuno20 6K1AOA 6 NOCMPOeHUe
yemouuugoeo 6yoyuje2o;

TPYJIOBOTO BOCITUTAHUS:

JIP26. 2omoeénocmb u cnocooHocms K 00pazo8anuro u
Camooopazo8anuio Ha NPOMANCEHUU GCell HCUSHU,
MeranpenmMeTHble  pe3yiabTaThl OCBOCHHUSA y4eOHOM
JTUCITUATITUHBI OTPAXKAIOT:

8.1. OsnaseHue  yYHUBEPCAIbHBIMU  y4eOHBIMHU

I1P67. cpopMHUpPOBaHHOCTH YMEHHS PEIIaTh PACUCTHBIC
3aladyd C SIBHO 3aJlaHHOM (PU3WYECKOW MOJAETBIO,
UCTIONB3YS (DU3MYECKHEe 3aKOHbI M TPHHIUIGI, Ha
OCHOBE  aHaiM3a  YyCJIOBHS  3aJaud  BHIOMpATh
¢u3MYecKyr0o  MOJeNb,  BBLACTATH  (U3NYECKHE
BEIMYMHBI W (QOpMYJbl, HEOOXOAMMBIE ISl €€
pelieHusi, TMPOBOAUTH  pacyeTbl M  OLICHUBATh
peabHOCTh  MOJIYYEHHOTO 3Ha4yeHHs] (PU3NUeCcKOn
BEJINYUHBI; pemiaTh KaueCTBEHHbBIC 3a/1a4u,
BBICTPAaMBasi JOTMYECKH HEMPOTUBOPEUUBYIO IEMOUKY
pacCyXIeHHl C OMNOpPOM HAa H3YYEHHBIE 3aKOHHBI,
3aKOHOMEPHOCTH U (pU3HUECKUe SIBICHHUS;

[1PG4. BnaneHue 3aKOHOMEPHOCTSAMH, 3aKOHaAMH U
TeopusiMu (3akoH BcemupHoro Tsarotenus, I, II u III
3akOHbl HpIOTOHA, 3aKOH COXpPAaHEHHUS MEXAHWYECKOM

OHCPIrur, 3aKOH COXpAaHCHUA HUMITYJIbCA, NPHUHIUIL
CYNEpIIo3nuun CHIJI, MIPHUHIOMAIT PaBHOIIPAaBHOCTHU
HHCPIUAIIBHBIX CUCTEM OTCUECTa, MOJICKYJISIPHO-

KHHETHYECKYI0 TEOPUIO CTPOCHHUS BEIECTBA, Ta30BBIC
3aKOHBI, TEPBBIM 3aKOH TEPMOAMHAMHUKH; 3aKOH
COXpaHEHHUs JJIEKTPUYECKOro 3apsijaa, 3akoH KysoHa,
3akoH Oma AJid yyacTka 1enu, 3akoH Oma a1 moJHOM
AJIEKTPUYECKOM 1enu, 3aKoH J[koyns - JIeHna, 3akoH
JJEKTPOMArHUTHOW MHJYKLIHUH, 3aKOH COXPAHEHMs
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MO3HABATEJIbHBIMU JIEHCTBUSMU:

0) 6a30BBIC UCCIICIOBATEILCKHUE JCHCTBUS:

MPI11. cmasumv u @opmyrupoeams coOCMEEHHbIE
3a0auu 8  00paA308aAMENbHOU  OesAMeNbHOCMU U
HCUBHEHHBIX CUMYAYUSX,

8.3. OBnaneHue yHUBEPCAJIbHBIMU pETYIATUBHBIMU
NEUCTBUSIMU:

a) caMOOpTraHU3aLUs:

MP3S8. CamocmosmenbHo ocyujecmenims
NO3HABAMENLHYIO 0esamenbHOChb, 8bIA6ANMb
npobiembl, CMagums U opMyIupo8ams coocmeenHvle
3a0auu 8  00pA306aMENbHOU  O0esAMENbHOCMU U
HCUBHEHHBIX CUMYAYUSX,

MP39. camocmosamenvHo cocmagisims NIAH pPeuleHs]
npobniemMvl ¢ yYyemom — UMEIWUXCS — pecypcos,
COOCMBEHHBIX B03MONCHOCIMEU U NPEONOUMeHUl,

MP44. cnocobcmeogamo Gdopmuposaruio u
NPOAGIEHUIO WUPOKOU IPYOUYUU 8 PA3HBIX 001ACMIAX
3HaHU, HOCMOSHHO nosviuams csoll

006pazosamenvubill U KYIbMYPHbIU YPOBEHb,

0) CaMOKOHTPOJIb!

MPA46. enadems HagvlKamu NO3HABAMENLHOU
pednexcuu Kaxk 0CO3HAHUS CO8epuIaemMblx Oelicmeull u
MBICIUMENIbHLIX — NPOYECco8, UX — pe3ylbmamos U
OCHOBAHULL,

MP47. ucnonvzosams npuemsl peghiexcuu 0 OYeHKU
cumyayuu, 86160pa 6epHO20 peulenusl;

MP48. ymemv oyenHusamv puUCKU U CBOEBPEMEHHO
NPUHUMAMb PEULEHUS NO UX CHUICEHUIO,

SHEPIruM, 3aKOH MPSAMOJIMHENHOrO0 PpaclpOCTPAHECHUS
CBETAa, 3aKOH OTPaXCHUS CBETA, 3aKOH IPEIOMIICHUS
CBETA; 3aKOH COXPAHEHHMS SHEPTHUH, 3aKOH COXPAHECHHS
HMITYJIbCA, 3aKOH COXPAHEHUS AIEKTPUUYECKOTO 3apsia,
3aKOH COXpaHEHUsT MacCOBOIO YHCIA, IOCTYJIAThI
bopa, 3akoH paaMOAaKTHBHOIO pacnaja); YBEPEHHOE
UCIIOJIb30BAaHUE 3aKOHOB M 3aKOHOMEpPHOCTEH mpH
aHanmm3e (PU3NYECKUX SBJICHUHN U MPOIECCOB;

[IPy2. copMHpOBAaHHOCTH CHCTEMBl 3HAaHUH O
(GU3NYECKUX 3aKOHOMEPHOCTSX, 3aKOHAX, TEOPHUsX,
JEHUCTBYIOIIMX HAa YPOBHSAX MUKPOMHUPA, MaKpOMHUpa U
Meramupa, HpeJCTaBIeHU O BceoOlLIeM XapakTepe
(u3MUECKUX 3aKOHOB; MPEICTABICHUH O CTPYKTYpe
HNOCTPOEHUS (U3UYECKOM TEOopuH, YTO IO3BOJUT
OCO3HaTh pPOJib  (PyHAAMEHTAIbHBIX 3aKOHOB U
IOPUHLIUIIOB B COBPEMEHHBIX IIPEJCTABICHUAX O
NPUPOJE, MOHATh TPaHULBl NPUMEHUMOCTU TEOPHUA,
BO3MOXHOCTM MX IPUMEHEHHUs s  OINHUCAHUs
€CTECTBEHHOHAYYHBIX SIBJICHUH U TIPOLIECCOB;

IIPy5. cpopMHpOBaHHOCTH YMEHUH  HPUMEHSTH
3aKOHBl KJIACCUYECKOM MEXaHHUKH, MOJIEKYJIAPHON
¢u3MKH W TEPMOJUHAMUKH, DIEKTPOAWHAMMKH,
KBAaHTOBOM (U3UKM JJisi aHamu3a W OOBICHEHUS

SBJICHU MHUKPOMHpAa, MaKpoMHpa M Merammpa,
pasnnyaTh YCIIOBHS (rpaHm1IbL, o0nactn)
OPUMEHUMOCTH  (DU3MYECKMX 3aKOHOB, IOHUMATh
BceoOlui Xxapaktep (QyHIaMEHTAIbHBIX 3aKOHOB

(3aKOH COXpaHEHUS MEXaHUYECKOW HSHEpruH, 3aKOH
COXPaHEHHUS UMIYJIbCa, 3aKOH BCEMUPHOTO TATOTEHUS,
NEpBBI 3aKOH TEPMOJAMHAMMKHM, 3aKOH COXPaHEHUs
UIEKTPUUECKOTO 3apsjia, 3aKOH COXPAaHEHHsI YHEPIUn)
U OTPaHUYEHHOCTH HMCIIOJIb30BAHMSI YACTHBIX 3aKOHOB;
aHAIN3UPOBATh (U3NYECKUE TPOIECCHI, HCIOIb3Ys
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OCHOBHBIEC IOJIOKCHHSI, 3aKOHBI M 3aKOHOMEPHOCTH:
OTHOCHUTEJIBHOCTh MEXAHUYECKOTO JIBUKEHMUS,
(dopMysIbl KHHEMAaTUKU PaBHOYCKOPEHHOT'O JABHMKEHHUS,
npeobpasoBanuss  lammies  uis = CKOpPOCTH |
nepeMenicHus, TpU 3akoHa HproToHa, mnpuHUUD
OTHOCHUTENIBHOCTH  l'anmuies, 3aKOH  BCEMHUPHOIO
TATOTEHUS, 3aKOHBl COXPAaHEHUS MMIIYJIbCa U
MEXaHUYECKON SHEpruu, CBA3b pabOThl CHIBI C
U3MEHEHUEM  MEXAHWYECKOM  DHEPIHH,  yCIOBHS
paBHOBECHsT  TBEPAOrO  Teja; CBSI3b  JABJICHUSA
UJCAIBHOIO ra3a Co CPeJHEN KMHETUUYECKOM dHepruei
TEIJIOBOT'O JIBM)KEHMSI U KOHLIEHTpAUen ero MOJIEKYI,
CBA3b  TEMIIEpaTyppl  BEIlECTBA €O  CpeIHEH
KMHETUYECKON SHEPruer €ro 4acTull, CBS3b JIABJICHUS
UACAIBHOIO Ta3a C KOHIEHTpPALUEH MOJEKYJI U €ro
TEeMIIepaTypoH, ypaBHeHHe Menneneesa-KianeiipoHa,
IEPBBIA 3aKOH TEPMOAMHAMMKH, 3aKOH COXPAaHEHUs
SHEPIMM B TEIUIOBBIX IPOIECCAaX; 3aKOH COXPAHECHMS
JIEKTPUIECKOTO 3apsna, 3aKOH Kynona,
NOTEHLIUAIBHOCTh IJIEKTPOCTATUYECKOTO T0JIs,
NPUHLIMIT  CYNEpPIO3ULUU  DJIEKTPUYECKUX  MOJIEH,
3akoHa Kynona; 3akoHbl OMa Uil yyacTKa LeTH U JJIs
3aMKHYTOM DJIEKTPUYECKOW ILenu, 3akoH Jxoyss-
Jlenua, 3aK0H 2JIEKTPOMarHUTHON MHAYKLNU, TPaBUIIO
Jlenna, ITOCTYJIAThI CHeLHaIbHOM Teopuun
OTHOCHUTEIIBHOCTH OHHIITENHA, YpaBHEHHE
OiiHmTeHa a8 Qoroaddexra, MepBbId U BTOPOI
nocrynarsl  bopa, TOpUHIMI — HEONPEAEIEHHOCTU
I'eitzenOepra, 3akoH COXpaHEHHUs 3apsiga, MacCOBOTO
Yyyclla ¥ DSHEPTUHM B SJEPHBIX pPEAKUUAX, 3aKOH
PaauOAaKTUBHOTO pacIaja;

[IPy6. cpopMHpPOBaHHOCTH YMEHUH  HPUMEHSTH
OCHOBOIIOJIATAlOIMEe  ACTPOHOMHUYECKHE  ITOHATHS,
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TEOPUM U 3aKOHBl Ui aHauu3a M OOBACHEHMS
(U3NYECKUX MPOLECCOB MPOUCXOASIINX Ha 3Be3/1aX, B
3BE3JHBIX CHCTEMax, B MEXIalaKTHYECKOH Cpene;
JIBUKEHUSI HEOECHBIX TeJ, DSBOJIOLUMU 3BE31 U
Bcenennoi;

[IPy7. cdopMHpPOBaHHOCTh YMEHHMH HCCIENOBATh H
aHAJM3UPOBaTh pa3sHOOOpa3Hble (hU3UUYECKHE SBICHUS
U CBOHCTBa OOBEKTOB, MPOBOAUTH CaMOCTOSATEIbHBIC
UCCIIeIOBaHUS B pealbHbIX U JaOOPaTOPHBIX
YCIIOBHSIX, YATaTh U AHAINU3UPOBATH XAPAKTEPUCTUKHU
npubOpOB U YCTPOMCTB, OOBACHATH NPUHLMIIBI HMX
paboTHI;

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

MeranpeameTHble  pe3yJbTaTbl OCBOEHHUS  yueOHOU
JTUCIUIIMHBI OTPaXaroT:

8.2. OBnanenue
KOMMYHHUKATHUBHBIMU JCHCTBUSIMHU:
0) coBMeCTHasl I€SITEIbHOCTD:
MP31. nonumams u UCNOIL308AMb NPEUMYULECTNEA
KOMAHOHOU U UHOUBUOYANbHOU pAbOmbl,

MP32. gvibupams memamuxy u mMemoovl COBMECHHbIX
delicmeuti ¢ yuemom  OOWUX  UHMEPecos U
B03MOACHOCIEN KAXHCOO020 UNeHa KOJLIeKMUBA;

MP33. npunumams yenu coemMecmHol OesamerbHOCmU,
Op2aHU308b16aMb U KOOPOUHUPOBAMb O€liCmeus no ee
00CMudICeHUI0.  COCmasisimes — NAAH  Oeucmeul,
pacnpeoensames poau ¢ Y4emom MHEeHUU YYACMHUKOS
00cyaHcOamnv pe3yibmanmsl COBMECMHOU pabomol,
MP34. oyenusamv Kauecmeo c60ec0 6KIAOA U
Kaxco020 y4acmuuka KOMaHovl 8 00wl pe3yivmam no
PAa3pabomaHHbIM KpUumepusim,

MP37. ocywecmenims nO3UMUBHOE CMPAMESULECKOe
nogedeHue 8 PpPAaIUYHbIX  CUMYAYUAX, NPOAGIAMb

YHUBEPCAIbHBIMU

IIP610. oBnameHue yMeHUsSMH pabOTaTh B TPYMIE C

BBINIOJIHEHUEM  Pa3jM4YHBIX  COLMAJIBHBIX  POJIEH,
IUIAHUpOBaTh ~ pabOTy  IpyHIbl,  PalKUOHAIBHO
pacupenenaTb  AEATEIbHOCTb B HECTaHIAPTHBIX

CUTyalusaXx, aJICKBATHO OLICHUBATHL BKJIAJ KaXXJIO0ro H3
YYaCTHHUKOB TpYIIbl B peEIIeHHE pPaccMaTpUBaeMoil
pOOJIEMBI;
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meopuecmaso u 600opasicenue, Obimv UHUYUATNUBHBIM,
8.3. OBnaneHue YyHUBEPCAIbHBIMH PETYJIATUBHBIMU
NEUCTBUSIMU:

T') IpUHATHE ceOs U IPYTHX JIIOCH:

MP54. npunumams cebst, NOHUMASL C80U HEOOCMAMKU U
docmouncmea,

MPS55. npunumams momusvbl U apeymeHmvl OpYeux
Jo0ell npu ananuze pe3yibmamos 0esmeabHOCmU,
MP56. npusnasamo ceoe npaso u npaso Opyeux aroetl
Ha OUUOKU,

OK 05 OcymecTBiasiTe YCTHYIO U
MMCbMEHHYI0 KOMMYHHUKALIUIO Ha
rOCyJJapCTBEHHOM A3BIKE
Poccuiickoit @enepanuu ¢ yueTtoMm
0COOEHHOCTEH  COLMAIBHOIO U
KYJIbTYPHOI'O KOHTEKCTa

JIndHOCTHBIE ~ pe3yNbTaThl  OCBOCHUA  y4eOHOU
JUCLUIUIMHBL OTPa)kalOT TOTOBHOCTh M CIIOCOOHOCTH
00y4aromuxcsi pyKOBOJICTBOBaTHCS CGHOPMUPOBAHHOMN
BHYTPEHHEHN MO3HULIUEN JINYHOCTH, CUCTEMOM
LEHHOCTHBIX OpPUEHTAlUi, MO3UTUBHBIX BHYTPEHHUX
yOexaeHui, COOTBETCTBYIOLIUX TPaAUIIMOHHBIM
[EHHOCTSIM POCCHUHCKOro OOIIEecTBa, pacHIMpeHue
YKU3HEHHOTO OTIbITa U OIBITA JIeATEIbHOCTHU B MpoOIiecce
peanu3ald OCHOBHBIX HANpPABICHWI BOCIHUTATEIbHON
JESITEIbBHOCTH, B TOM YHUCIIE B YACTHU:

ACTETUYECKOTO BOCITUTAHUSA:

JIP16. scmemuueckoe omHowieHue K MUpy, 6KI0Yas
acmemuxy — Oblma,  HAYYHO20 U MEXHUYECKO20
meopuecmea, cnopma, mpyoa u 00WeCcmEeHHbIX
omHoueHui,
MeranpenmeTHsle  pe3yJabTaThl
JUCUUIIIIMHBI OTPaXKaroT:

OCBOEHUSl y4eOHOH

8.2. OBnanenue YHUBEPCAITbHBIMU
KOMMYHHKATHUBHBIMH JEHCTBUSMU:
a) oOrieHue:

MP26. ocywecmeansims KOMMYHUKAYUU 8O 8CeX chepax
JHCUZHU,
MP28. enadems pasnuuHviMu cnocobamu ooujenus u

[MPy12. OBJIaJICHHE OpraHU3alMOHHBIMU u
ITI03HaBaTCJIIbHBIMU YMCHUAMU CaMOCTOATCIIBHOT'O
npuoOpeTeHrss  HOBBIX ~ 3HAHMH B TIpolecce
BBIIIOJTHECHUA IMPOCKTHBIX u yqe6H0-
UCCIIEZIOBATENbCKUX paboT, yMEHHSAMH paboTaTh B
Ipymnmne C BBIIOJHCHHUEM Pa3IMYHbIX COLMUAJIbHBIX
posiell, TmIaHupoBaTh pabOTy TPYIIIBL, PalMOHAIEHO
pacnupeaciiaTb JACATCIIBHOCTD B HECTAaHAAPTHBIX
CUTYyallUsX, aJ€KBaTHO OLIEHUBATh BKJIAJ KaX/J0ro U3
YYACTHHKOB TPYNIBbl B PEIIEHHE pPACCMAaTPUBAEMOU
npoOJIeMbl;
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83aUMOOeUCmBUs;

MP29. apeymenmuposannHo eecmu Ouanoe, ymenv
cmMASYamb KOHQIUKMHbIE CUMYayulL,

MP30. pazeepHymo u 102u4HO U3NA2AMb CE0I0 MOUKY
3DEHUs C UCTIOIb30BAHUEM SI3bIKOBLIX CPEOCME,

OK 06 IIposBiasaTh Trpa’kIaHCKO-

HaTPUOTUYECKYIO MO3ULIHIO,
JEMOHCTPUPOBATh OCO3HaHHOE
IIOBEJICHHE Ha OCHOBE
TpaJULIMOHHBIX pOCCUICKUX

IyXOBHO-HPaBCTBEHHBIX
LIECHHOCTEH, B TOM YHCJIE C YYETOM

rapMoOHHU3allun

MCXKHAIIWMOHAJIBHBIX u
MCIKPCIIMTNO3HbIX OTHOMGHHﬁ,
IMPHUMCHATH CTaHOapThI

AHTHKOPPYINIHUOHHOI'O TOBECACHU

JIMdHOCTHBIE  pEe3yNbTaThl  OCBOCHUS  y4eOHOU
JTUCIUIUIMHBL  OTPa)XalOT TOTOBHOCTh M CIIOCOOHOCTH
00y4aromuxcst pyKOBOJICTBOBATHCS C(HOPMHUPOBAHHOM
BHYTpPEHHEH MO3UIEN JINYHOCTH, CHUCTEMOM
IIEHHOCTHBIX OPWEHTAllUM, TO3UTHUBHBIX BHYTPEHHUX
yOex)AeHHH, COOTBETCTBYIOIIUX  TPAJAUIIUOHHBIM
[IEHHOCTSIM POCCHUKCKOTO OOIIECTBa, pacIIMpEHUE
YKU3HEHHOTO OIIbITa U OIBITA JIEATEIHHOCTH B MPOLIECCe
peai3aliy OCHOBHBIX HAINPABJICHUN BOCIUTATEIbHOU
NESITEIbBHOCTH, B TOM YHUCIIE B YACTHU:

rPaKIaHCKOTO BOCIIUTAHMUS:

JIP1. cgopmuposannocms  2pas)cOanckol  no3uyuu
obyuarowe2ocsi Kak aKmueHo20 U OMBemcmEeHHO20
YleHa POCCUticko2o ooujecmaea,

JIP3.  npunamue  mpaouyuoHHbIX  HAYUOHAILHLIX,
obujeuenoseueckux 2YMAHUCUYECKUX u
0eMOKpamu4ecKux yeHHocmel,

JIP5. 2comogHocmb 6ecmu co6MeCmHY0 0esimelbHOCHb
8 UHMeEpecax 2paxicoOanHcKo20 obwecmaa, yuacmeosams
6  camoynpasieHuu 8  00WeobpazoeamenbHol
Op2aHu3ayuy U 0emcKo-rOHOUECKUX OP2AHUSAYUSX,
JIP6. ymeHnue 63aumooericmeoeams ¢ COYUATbHLIMU
UHCMUMYMamu 8 COOMEemcmeuu ¢ ux QYHKYuamu u
HA3HAYeHUueMm,

JIP7. comogHocmb K 2yManumapHou u 80JI0HMEPCKOU
OdesmenbHOCU,

MaTPUOTHYECKOTO BOCTIUTAHUSI:

JIPS. cghopmuposannocms poccutickoli 2pasicOaHcKoll

[1P63. B1ageHre OCHOBOIIOJIATAIOIIUME (PU3UUIECKUMHU
NOHATUSMHU M  BEJIIMYMHAMU, XapaKTEPU3YIOLUMHU
(u3nvecKkue mporecchl (CBA3aHHBIMU ¢ MEXaHUYECKUM
JBUKEHHUEM, B3aMMOJICUCTBUEM TE€J, MEXaHUYECKHUMH
KOoJIeOaHUSIMU U BOJHAMM; aTOMHO-MOJIEKYJISIPHBIM
CTPOCHHUEM BEILIECTBA, TEIUIOBBIMU  IPOLECCAMU;
INEKTPUUYECKUM u MarHUTHBIM TIOJISIMH,
3JEKTPUUYECKUM TOKOM, 3JEKTPOMArHUTHBIMU
KOJIeOAHUSIMU U BOJIHAMH; ONTUYECKUMU SIBJICHUSIMU;
KBaHTOBBIMHM  SIBJICHUSIMM, CTPOCHHMEM aromMa H
aTOMHOTO  sJipa, PaJUOAKTHUBHOCTHIO);  BIJaJICHUE
OCHOBOIIOJIAralo MU ACTPOHOMUYECKUMHU
TTOHSATHUSAMH, MO3BOJISIIOIIMMU XapaKTepu30BaTh
IIPOLIECCHI, NPOUCXOMAIIME HA 3BE3[aX, B 3BE3JHBIX
CHUCTEMAaxX, B MEXIaJaKTUYeCKOW cpene; JBHKEHUE
HeOeCHBIX TeJl, IBOJTIOLMIO 3Be3/1 U BeeneHHol;

[TPyl. chopMHupoBaHHOCTH TOHUMAHUS POJIA (PU3UKH B
JKOHOMHUYECKOMW, TEXHOJOIMYECKOW, COLMAIBHON U
ITHUYECKON cdepax AeATelNbHOCTH 4YEJIOBEKa; PO U
MecTa (U3UKH B COBPEMEHHOW HAay4YHON KapTUHE
MHpa;  pOJIM  aCTPOHOMHHM B  MPAKTUUYECKON
JeSATEIbHOCTH 4YeJIOBeKa U JalbHEHIlIeM Hay4yHO-
TEXHUUYECKOM Pa3BUTHH;

[MPy13. chopmMupoBaHHOCTb MOTHBALMU K Oymymien
npodecCuoHaATBHON NeSATeTbHOCTH o
CHEUUATBHOCTAM (PU3UKO-TEXHUYECKOTO TPOQHIIS;
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UOEHMUYHOCIU, NAMPUOMUBMA, YEANCEHUSL K CBOEMY
Hapooy, 4yecmea omeemcmeeHHocmu neped Poounotl,
2opoocmu 3a c6oll Kpau, ceoro Pooumny, ceoii s3vik u
KVIbmypy, npouinoe u Hacmosawee
MHO2OHAYUOHANILHO20 Hapooa Poccuu;

JIP9. yennocmnoe ommuoweHue K 20Cy0apCmeeHHbIM
CUMBONIAM, UCTMOPUYUECKOMY U NPUPOOHOMY HACTeouro,
NAMAMHUKAM, mpaouyusm  Hapooos  Poccuu,
docmudicenuam Poccuu 6 mayke, uckyccmee, cnopme,
MEexXHON02USAX U mpyoe.

OK 07 ConencTBoBaTh
COXPAHEHUIO OKPYKAIOILLEH Cpebl,
pecypcocOepereHuIo, MPUMEHSITh
3HaHUA 00 HM3MCHECHUHM KJIMMAaTa,

TIPUHITUIIBL OEpEIKITMBOTO
MIPOU3BOJICTBA, 3¢ heKTUBHO
JCUCTBOBaTh B  YpPE3BBIUANHBIX
CUTyalluiIXx

JIndHOCTHBIE ~ pe3yNbTaThl  OCBOCHUA  y4eOHOU
JUCLUIUIMHBL OTPa)KalOT TOTOBHOCTb M CIIOCOOHOCTH
00y4aromuxcsi pyKOBOJICTBOBaTHCS CGHOPMUPOBAHHOMN
BHYTPEHHEHN MO3HULIUEN JINYHOCTH, CUCTEMOM
[EHHOCTHBIX OPHEHTAlUH, MO3UTUBHBIX BHYTPEHHUX
yOexaeHui, COOTBETCTBYIOIIUX  TPATUIIMOHHBIM
IEHHOCTSM POCCHUHCKOro O0OIlecTBa, paclIupeHue
YKU3HEHHOTO OTIbITa U OIbITA JIEATEIbHOCTH B IIpOLIEcce
peanu3ald OCHOBHBIX HANpPABICHWI BOCIHUTATEIbHON
JESITEIbBHOCTH, B TOM YHUCIIE B YACTHU:

HKOJIOTUYECKOT'O BOCIIUTAHUS:

JIP27. cghopmupoeannHocms 3K0I0SUMECKOU KYAbMYPb,
NOHUMAHUe GIUAHUSL COYUANLHO-IKOHOMUYECKUX
npoyecco8 Ha COCMOAHUE NPUPOOHOU U COYUATLHOU
cpeowl, oco3HaHue 27106a1bH020 xapaxkmepa
9KON02UYECKUX npobrem,

JIP28. nnanuposanue u ocyujecmeieHue Oeucmeuti 8

OKpydcawoueti cpede Ha OCHOGe 3HAHUA  yelell
YCmMOoUu4Uue020 pazeumus 4eio6evecmed;
JIP31. pacuiupenue onvima dessmenbHOCMU

9KO0JI02UYECKOU HaNPAGIeHHOCMU,
MeranpeaMeTHbIe  pe3yJIbTaThl
JUCLHUIIIIMHBI OTPAKAKOT:

OCBOEHUSI y4eOHOM

I1P68.  chopMUPOBAaHHOCTb  yYMEHHUS  HPUMEHSThH
NOJlyYE€HHbIE 3HAHUA Ui OOBACHEHHUS YCIOBHI
NpoTeKaHus (PU3NYECKUX SBICHUH B MPUPOAE U s
IPUHATUS NPAKTUYECKUX DPEIICHUH B IIOBCEIHEBHOU
KU3HM  Juid  oOecrieueHMss  O€30MacHOCTH  IPH
o0pamieHnu ¢ OBITOBBIMU PUOOPAMU U TEXHUYECKIMHU
YCTPOHCTBAMHU, COXPAHEHUS 370POBbS U COOJIIOJCHMS
HOPM SKOJOIMYECKOrO IMOBEACHUS B OKpYKarolen
cpeAe; TOHUMaHME HEOOXOJUMOCTH HNPUMEHEHHUs
IOCTHOKEHUN bu3uku u TEXHOJIOTNHU s
panMOHaIBHOIO IPUPOIOIOIB30BAHUS;

[1Py10. chopMupoBaHHOCTh YMEHHUI aHAIU3UPOBAThH U
OLICHUBATh HOCIIEACTBHUS OBITOBO u
MIPOU3BOJICTBEHHOM JeSITeNIbHOCTH YeJloBeKa,
CBSI3aHHOU € (PU3UYECKUMH MpOIecCaMH, C MO3UIMN
9KOJIOTMUECKON 0€30MacHOCTH; MPEACTABIEHUH O
palyoOHaIbHOM  IPUPOJONOIB30BAaHUHM, a  TaKKe
pa3yMHOM HCIOJIb30BaHUU JOCTM)KEHUH HAyKH U
TEXHOJIOTHH JUISL JAJIbHENUIIETO pa3BUTHS
YeJIOBEYeCKOro 0OIIeCTBa;
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8.1.  OBnageHue  yHHUBEpCAIbHBIMU
MMO3HABATEJIbHBIMU JICHCTBUSIMU:

0) 0a30BBIC UCCIIEIOBATEIIBCKUE ACHCTBUSA:
MPI15. paspabamvlieams nian peuwieHuss npoodiemvl ¢
Vuemom aHanuza  UMeWUXC  MAamepuailbHulx U
HeMamepuanbHulX pecypcos;

MPI16. ocywecmenams yeleHanpaeieHHblll  NOUCK
nepeHoca cpedcmé U  Cnocobos  Oeucmeus 8
npogheccuoHanvbHyo cpeoy;

8.2. OBnanenue
KOMMYHHUKATHBHBIMU JACHCTBUSIMHU:
0) cOBMECTHasl I€SITEIbHOCTD:
MP35. npeonacamov HOBble NpOeKmMbl, OYeHUBAMDb UeU
¢ NO3UYUU HOBU3HDL, OPULUHATLHOCMU, NPAKMUYECKOU
3HaUUMOCmu,

8.3. OBnaneHue yHUBEPCAJIbHBIMU PETYIATUBHBIMU
NENCTBUSIMU:

0) CaMOKOHTPOJIb!

MP45. 0asamv OyeHKy HOBbIM CUMYAYUIM, BHOCUMD
KOPPEKMUBbl 8 oesimenbHOCHb, OYeHUus8ambv
coomeemcmaue pe3yibmamos Yesam,;

y4eOHBIMU

YHUBEPCAIbHBIMU

OK 08 Wcnonws3zoBaTh cpencTBa

¢usnyeckoil  KyabTypbl  JUId
COXpaHEHUS u YKpeIIeHus
3710pOBbS B nporecce

MpopeCCHOHABHON JCATEIHHOCTH
U TOJJAepKaHUS HEOOXOIUMOr0
YPOBHSA dbuznyeckoin
MOATOTOBJICHHOCTH

MeranpenmeTHble  pe3yJabTaThl OCBOEHHS yueOHOMU
JUCLUTUIMHBI OTPaXKakoT:

8.1.  OpnasgeHue  yHUBEPCAIbHBIMU
MO3HABATEJIbHBIMU AEHCTBUAMMU:

0) 0a30BbBIC UCCIIEIOBATEIIbCKUE ACHCTBUSA:
MP14. 0asams oyeHKy HOBLIM CUMYAYUSIM, OYEHUBAMb
npuobpemeHHblil Onvim,

8.3. OBnaneHue yHUBEPCAIbHBIMU pETYIATUBHBIMU
NEUCTBUSIMU:

a) CaMOOpTaHU3alMsL:

MP40. oasamb oyenKy HOBbIM CUMYAYUSIM,

MP41. pacwupame pamxu yuebHo2o npeomema HA

y4eOHBIMU

I1PG11. OBJIAJICHHE (chopmupoBaHHOCTH
NPEJCTaBICHNU) TMpaBWIaMU 3aMUCH  (DU3HUECKUX
dbopmyn penbepHO-TOYEHHONW CHUCTEMBl 0003HAUYCHUIA
JI. bpaiing (a1 cmenblx M cIAOOBUISIIMX
o0ydJaronmxcsi);
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OCHOB€ IUYHBIX NPEONOYMeHUl;

MP42. oerame oco3nanHblli 86100, ApeyMEeHMUPOBANb
e20, bpamv 0MEemcmeeHHOCMb 3a peueHue,

MP43. oyenusams npuodpemeHublil ONbvim,

OK 09 IMons3oBaThCH
npodeccnoHaTBEHOMI
JTOKyMEHTaIuen Ha

rocyJaapCTBEHHOM M MHOCTPAHHOM
S3BIKAX.

MetanpeameTHble  pe3yJibTaTbl OCBOEHHUS y4eOHOMN
JUCITUTIMHBI OTPAXKAIOT:

8.1.  OBnageHue  yHHUBEPCAIbHBIMU
MO3HABATEIILHBIMU JICHCTBUSMHU:

0) 0a30BBIC UCCIIEIOBATEIIBCKUE ACHCTBUSA:
MP7. 6n1ademv Hagblkamu yueOHO-UCCIE008AMENbCKOU
U NPOEKMHOU O0essmeNbHOCU, HABLIKAMU DA3PeueHUs

y4eOHBIMU

npobnem,

MPS. cnocobrHocm u 20MOBHOCHIb K
CAMOCMOAMENbHOMY — NOUCKY — MEMO008  peuleHust
NPAKmMu4eckux  3a0ay,  NPUMEHEHUO  PAa3TUYHbIX

Memo0o8 NO3HAHUSL,

MP9. ognadenue suoamu deamenrbHOCMU NO NOLYYEHUIO
HOB020 3HAHUSA, e20 UHmepnpemayuu, npeoopazo8aHuio
U NPUMEHEHUIO 8 PA3TUYHBIX VUEeOHbIX CUMYayusx, 6
moM uucie npu Cco30aHul y4eOHbIX U COYUANbHBIX

nPOeKmos;
MPI10. ¢opmuposanue HayuHo2co muna MblUIeHUS,
enaoenue  HAYYHOU  MEPMUHONO2UEH,  KIIOUesbiMU

NOHAMUAMU U Memoda/wu;

[TPy8. copMupOBaHHOCTH MPEACTABICHUA O METOIAX
MOJYyYEHUs] HAyYHBIX ACTPOHOMUYECKHUX 3HAHMIA;
BJIQJICHUE YMEHUSIMH CaMOCTOSITEIIEHO
dbopMynupoBaTh IIeNlb  HCCIEAOBaHUS  (IIPOEKTA),
BBIIBUTaTh ~ TUIIOT€3bl ~ HA  OCHOBE  3HAHUSA
OCHOBOIIOJIATAIONINX (PU3MUECKUX 3aKOHOMEPHOCTEH H
3aKOHOB, TMPOBEPATh UX  OAKCIEPUMEHTAJIbHBIMU
CpeICTBAaMU; TUTAHUPOBATh W MPOBOJIUTH (PUINICCKUE
JKCIIEPUMEHTHI,  ONHCHIBAaTH U AHAIM3UPOBATH
MOJIYYCHHYI0  TIPH  BBIMOJHEHHWHM  OKCIEPUMEHTA
uH(pOpMaIIHIO, OTIpeeIsATh JIOCTOBEPHOCTh
HOJIy4YEHHOTO Pe3yJIbTaTa;
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[IK 1.2 BpInosHATE CTaHAAPTHBIC
(TUIIOBBIE) PacUEThl CTPOUTEIBHBIX
KOHCTPYKIIUH.

[TP63. BageHne OCHOBOMOJATAIOITUMU (PU3UUESCKIUMHU
MOHATUAMM W  BEJIMYMHAMH, XaPAKTEPU3YIOMIMMU
(bu3mvecKre mpouecchl (CBI3aHHBIMA C MEXaHUYECKUM
JIBHKCHUEM, B3aUMOJICHCTBHUEM TEJI, MEXaHUUCCKHUMU
KOJICOAaHUSIMH H BOJIHAMH; aTOMHO-MOJICKYJISIPHBIM
CTPOCHHEM BEIIECTBA, TEIUIOBBIMU  IIPOLIECCAMU;
BJIEKTPUYECKUM u MarHUTHBIM MOJISIMH,
3IEKTPUUECKUM TOKOM, 3JEKTPOMArHUTHBIMU
KOJICOAHMSMH M BOJHAMH, ONTHYCCKUMU SIBICHUSIMHU;
KBAaHTOBBIMH  SIBJICHUSIMH, CTPOCHHMEM aromMa H
aTOMHOTO  s/pa, PaJHOAKTHBHOCTHIO);  BJIAJACHHUE
OCHOBOIIOJIAral0IIMU ACTPOHOMUYECKUMHU
IIOHATHIMU, MMO3BOJISIIOIIMMHU XapakTepu30BaTh
MPOIIECCHI, MPOUCXOIAIIME Ha 3BE3/1aX, B 3BE3JIHBIX
CHUCTEMaX, B MEXTraJakKTHYECKOW Cpeie; JBUKEHUE
HeOECHEBIX TeJI, DBOJIIOLHUIO 3Be3 U BeeneHHoi;

[TPyl. chopMupOBaHHOCTH MOHUMAHUS PO (PU3UKHU B
SKOHOMHYECKOM, TEXHOJOTHMYECKOM, COIHMAIbHOM H
ATUYECKON cdepax NeITeNTbHOCTH YeJIOBEKa; POJIU M
MecTa (U3UKH B COBPEMEHHOW HAay4YHON KapTUHE
MHpa;  pOJIM  aCTPOHOMHU B  TIPAKTUYECKOM
NEATEIbHOCTH 4YeJIOBeKa M JalbHEHIIeM Hay4yHO-
TEXHUYECKOM Pa3BUTHH,
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[IK 2.4 TIpoBoauTh OmnepaTUBHBIM
ydeT O0BEMOB  BBIMOIHICMBIX
paboT U pacxoJ0B MaTepUaIbHBIX

pecypcoB

[TPy13. cdopMHpOBaHHOCT, MOTHBAIIMU K OyayIe
npodeccroHaIbHOM JESTEIIbHOCTH 1o
CHEIHATbHOCTIM (PU3UKO-TEXHUUECKOTO MPODUIIS;

[IPy5. cdopMHpOBaHHOCTH YMEHUH  HPUMEHSTH
3aKOHBI  KJIACCHUECKONM MEXaHHUKH, MOJEKYISIpHON
GU3MKM W TEPMOAWHAMUKH, DIEKTPOJUHAMHUKH,
KBAaHTOBOM (U3MKM JUIsl aHalu3a U OOBACHEHUs
SBJICHUA MUKpPOMHpA, MaKpOMHpa U Meramupa,
pasnuyaTh YCIIOBHS (rpaHuILHI, 00JacTh)
NPUMEHUMOCTH  (U3NYCCKUX 3aKOHOB, IIOHUMATh
BCceoOIMii  xapakTep (yHIAMEHTAIbHBIX 3aKOHOB
(3aKOH COXpaHEHUS] MEXaHUYECKOW DSHEPruM, 3aKOH
COXPaHEHUS UMIYJIbCa, 3aKOH BCEMUPHOTO TATOTEHUS,
NEepBbIi 3aKOH TEPMOAMHAMHUKH, 3aKOH COXpPAaHECHUs
ANEKTPUUYECKOTO 3apsa, 3aKOH COXPAHEHUS DHEPIHH)
¥ OIPaHUYEHHOCTH HMCIIOJIB30BAaHMSI YACTHBIX 3aKOHOB;
aHAIM3UPOBATh (UBNYECKUE TPOIECCHI, HCIONb3YS
OCHOBHBIE TIOJIOKEHUS, 3aKOHBI M 3aKOHOMEPHOCTH:
OTHOCHUTENIbHOCTb MEXaHHYECKOTO JIBUKCHHSI,
(hopMyIbl KHHEMATUKH PAaBHOYCKOPEHHOTO JIBHKEHUS,
npeobpasoBanus  lamunmes i CKOpocTH U
nepeMelieHusi, TpU 3akoHa HbBIOTOHA, MPUHIUI
OTHOCUTENbHOCTH  ['anmunes, 3aKOH  BCEMHPHOTO
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Konrtpommposares  coOmonenue
TpeOOBaHMI  OXpaHBl  Tpyna,
0€e30MacHOCTH
KHU3HENEATSIPHOCTH ¥ 3aIlIHUTy
OKpY’KaroIen cpensl npu
BBITIOJIHEHUH CTPOUTEIBHBIX paboT
Ha  OOBEKTax  KalHMTAJILHOTO
CTPOUTEINILCTBA, peMoHTa U
PEKOHCTPYKIMHU 3AaHUH

TATOTEHMS, 3aKOHbl  COXPAaHEHHUsS  UMIIyJbCa H
MEXaHWYECKOH OSHEpPruu, CBsi3b pPabOThl CHIBI C
M3MECHEHUEM  MEXaHUYECKOHM  DHEPIruH,  YCJIOBHUSA
paBHOBECHsI  TBEpPAOr0  Tena; CBA3b  JABJICHHS
UJICaJIbHOTO Ta3a CO CPEIHEH KUHETUYECKOW dHEprueu
TEIJIOBOTO JIBMXKEHHSI U KOHLIEHTpAIMel ero MoJeKyl,
CBSI3b  TEMIIEpaTypbl  BENIECTBA  CO  CpeJHEH
KUHETHUYECKON 3HEPTrUei €ro 4acTHUll, CBSA3b JABJICHUS
UJICaJIbHOTO Tra3a ¢ KOHLEHTpPAIMEH MOJIEKYJ U €ro
TEeMIIepaTypoH, ypaBHeHue Menneneesa-Kianeiipona,
MEePBbIA 3aKOH TEPMOJAMHAMHKH, 3aKOH COXPAHEHUS
SHEPruy B TEIUIOBBIX IMPOLECCAX; 3aKOH COXPAHEHUS
3JIEKTPUYECKOTO 3apsiza, 3aKOH Kynona,
IOTCHIINAIHLHOCTD 3JIEKTPOCTATHYECKOTO IOJIA,
OPUHUUIT  CYNEPHO3ULMU  BJIEKTPUUYECKUX  IOJIEH,
3akoHa Kynona; 3akonbl OMa aJig yyacTka Lenu U JIst
3aMKHYTOM DJJIEKTPUYECKOM LienH, 3aKkoH Jxoyis-
Jlenna, 3aKOH JEKTPOMArHUTHOM UHAYKIIUH, TPABUIIO
Jlena, MOCTYJaThI CIIeIUAJIbHOM TEOPHUH
OTHOCHTEIBHOCTHU OlHIITEHA, ypaBHEHUE
OiHmTeHa a8 Qoroaddexra, MepBbld U BTOPOI
noctynatel  bopa, TOpUHIMI — HEONpeaeIeHHOCTH
['eitzenOepra, 3akoH COXpaHEHHUS 3apsijga, MacCOBOTO
yucia M DHEPruu B AJIEPHBIX pEAKUMIX, 3aKOH
paJrOaKTUBHOIO pacnaja.
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3 CTPYKTYPA U COJAEP)KAHUE YYEFHOU JJUCHUILJIAHBI

3.1 O0beM y4eOHOI TUCHMILIMHBI M BUbI Y4eOHOH padoThI

B 1.4. B popme

Bun yae6HO# paboThI O0mwem B yacax IPAKTUYECKON
MIOJITOTOBKH

O6wem 00pa3oBaTenbHOI MPOrpaMMbl Y4eOHON 196 38
JIVCITATUTHHEI
BT. 4..
OcHoOBHOE co/lep:KaHue 116 0
TEOPETUYECKOE 00YICHUE 54 0
NPAKTHYCCKHUE 3aHSITUS 62 0

0 0
1abopaTOpPHBIE 3aHITHUS
IIpodeccnoHaTbHO-OPHEHTHPOBAHHOE COJIEP:KAHNE 62 38
(coagep:kaHue MPUKJIATHOTO MOXYJIA)
TEOPETUYECKOE 00YICHUE 24 0

0 0
NPaKTUYCCKUE 3aHATHS
1abopaTOpPHBIE 3aHITHUS 38 38

18 0
NMPOMEKYTOYHAS aATTECTAIMS
[TpomesxyTouHas arTecTauus ouggepenyuposanmviil 3a4em u dK3ameH
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3.2 TeMmaTH4ecKHUii IVIaH U cofep:KaHHe Y4eOHOH TMCHUTIMHBI

3.2 TemaTn4yeckuii IVIaH M coepkaHue y4eOHOM TUCHUIINHBI

HaumenoBanue
pa3aesioB U TeM

Conep:xkanue ydye0HOro marepuaja u Gpopmbl
OPraHM3alNHu JesiTeJIbHOCTH 00y4alommXcs

Oo0bem, akan. u/
B TOM 4HcCJIe B
dopme
NPaKTHYECKOMI
NOAr0TOBKH,
aKaa 4

Kon IIK,
OK

Kon IIP, JIP, MP

1

3

Pa3znen 1. ®u3uka u MeTO/AbI HAYYHOI0 MIO3HAHUS

4/0

Tema 1.1 ®usuka u
MeTO0/bl HAY4YHOI' 0
MO3HAHUSA

I[I/IIIaKTI/I‘{eCKI/Ie CIMHUIIBI, COACPKAHUEC

4/0

Ouzuka - (QyHIaMeHTaIbHAs HaykKa O MpPHPOJE.
Hayunblii meTon mNO3HAHUS W METOABI HMCCIEAOBAHUS
(UBUYECKUX SBJICHUH.

OKCHEPUMEHT M TEOpUsl B TIPOLIECCEe IMO3HAHUS
npuposl. HabmromeHre u SKCrepuMeHT B (Pu3uKe.

CrocoObl  m3MepeHus:  (U3HYECKUX  BEITHMYWH
(anamoroBele W UU(POBBIE H3MEPUTENbHBIE MPUOOPHI,
KOMITHIOTEPHBIC JATYMKOBBIE CUCTEMBI).

[TorpemHocTrt u3MepeHUd (PUINYECKUX BEIUYHH
(aOcomoTHAs U OTHOCUTEJIbHAS).

MonenupoBanue pU3NYECKUX SBICHUN U TPOIECCOB
(MatepuanbHas TOYKa, aOCOJIOTHO TBEpPJOE  TEO,
ujeanbHasl KUJIKOCTh, WCANbHBIN ra3, TOYSUHBIH 3apsin).
I'unore3a. Ddusnueckuii 3aKOH, TPaHUIbI ero
MpUMEHUMOCTU. PU3nYecKast TEOpHsl.

Pomp u wMecto ¢usuku B (dopmHupoBaHHH
COBPEMEHHON HAay4YHOW KapTUHBI MUpPa, B MPaKTUYECKOU
NEITEILHOCTH JIONEH.

2/0

OK 01

I1PG1, Ipyl, [pys5, IIpy13, JIP 25
JIP26, MP11, MP 38, MP 39

IIpojeccrnoHaIbLHO- OPHEHTHPYIOLIECE COAEPKAHNE

2/0
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[TorpemHocTyt  W3MepeHUN  (U3HYECKUX  BEIIMYUH
(abcomoTHas u oTHOCcHUTeNbHas). [lorpemnoctu. TouHoCTh
pacuetoB. OKpyIJIeHHE YHCell 10 HE0OXO0AUMON TOUHOCTH.
[lepeBon enunun B cucrteme CU.

Paznen 2 Mexanuka 30/4
Tema 2.1 JuaaKkTHYecKHe eJMHUIBI, COJepKaHue 12/2
Kunemaruka
MexaHuyeckoe IBHKEHHE. OTHOCHUTENBHOCTh 4/0 OK 01, I1P61, IIP62, IIPG3, IIP064, IIPGS,
MEXaHMYECKOTro BMKeHusA. Cucrema oTcuera. OK 02, OK |IIPG9, IIPyl, IIPy2, Ilpy3, Ilpy4,
[Ipsimast u 0OpaTHas 3a7a91 MEXaHUKH. 03, OK 06, [ITPyS, ITPyl1, JIP25, MP4, MP6, JIP32,

Pagnyc-BekTop mMarepuanbHON TOYKH, €r0 MPOECKIIMHU
Ha OCH CHCTEMbI KOOpJAHUHAT. TpaekTopusl.

[lepemerienue, ckopocTh  (CpedHsii  CKOpPOCTb,
MTHOBEHHAsi CKOPOCTb) M YCKOpEHHE MaTepuaibHON
TOYKH, HMX HPOEKIMHM HAa OCH CHUCTEMbl KOOpJHHAT.
CroxxeHue nepeMelieHni U CII0)KEHHE CKOPOCTEH.

PaBHOMEpHOE M pPaBHOYCKOPEHHOE MPAMOJUHEINHOE

JBIDKEHHE.  3aBUCHUMOCTb  KOOpAMHAT,  CKOPOCTH,
YCKOPEHUS U TYTH MaTepHaJIbHON TOYKH OT BPEMEHH U UX
rpauKu.

CBoOogHoe majzeHue. YCKOpeHHe CBOOOTHOTO
najfeHus. JBukeHue Tena, OpPOLICHHOIO MOJ YIJIOM K
TOPU30HTY. 3aBUCUMOCTb KOOpPAMHAT, CKOPOCTU H
YCKOpPEHHs MaTepuallbHOW TOYKM OT BpPEMEHM U UX
rpaduxmu.

Kpusonuneiinoe JIBYDKEHUE. JBmxeHue
MaTepUaJIbHOM TOYKM II0 OKPYKHOCTH. YIJOBas M
auHelHas ckopocTh. llepmon u wacrora oOparieHus.
[lenTpocTpeMuTenbHoe  (HOpMajibHOE),  KacaTelabHOe
(TaHT€HIIMAIFHOE) M TIOJIHOE YCKOpPEHHE MaTepHallbHOU
TOYKH.

MP21, MP23, MP46, JIP14, JIP13,
JIP12
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IIpodeccnonabHO- OPHEHTHPYIOLIEE COEPKAHUE

2/0

[Ipoekiuu  BEKTOPHBIX  BEJIWYMH.  VI3MepuTenbHBIC 2/0 OK 01, I1P61, ITP62, I1P63, I1P64, I1P6S, IIP69
npuOOpbl, ONpEAENAIINE JIUHY, AWaMETp HW3JAEIuil, OK 02, OK | ITPyl, IIPy2, IIpy3, Ilpy4, IIPy5
CKopocTh BpamieHus. llena pgemenumst mpuOopa, mpeaen 03, 0K 06 |IIPyll, IIPyl3, JIP25, MP4, MP6
MU3MEpEHHUS, TOYHOCTH W3MEpPEHHUI. Texuuueckue IIK 1.2, JIP32, MP21, MP23, MP46, JIP14
YCTPOMCTBA M TEXHOJOTMYECKUE MPOLIECCHI: CHUIOMETD, [IK 2.4 JIP13, JIP12
M3y4yeHHE TMapamMeTpoB paboOThl LEHTpUPYTH NpH
MIPUTOTOBJICHUN CTPOUTEIBHBIX PACTBOPOB, CKOPOCTHBIC
JTUQTHL
B TOoM YHc/Ie MPaKTHYECKUX W JJa00PATOPHBIX 3aHATHIA 6/2
[Ipaktuueckoe 3anstue Nel 2/0 OK 01, OK | ITPy5, IIpy9, IIPyl3, TIIP62,ITPG6
Pemenue 3agay no kuHemMaTuke. Y paBHEHUS JBUKECHUS 02, OK 03, | I[TP67, JIP1, MP1, MP3, MP15, MP12
OK 09, OK | MP13, MP17, MP19, MP 20, MP45
06 MP42, MP 43, MP§, MP10
[IpakTnueckoe 3anarue Ne2 2/0 OK 01, OK | ITPy5, IlIpy9, I1PG2, ITP66, I1PG7, MP1
Pemenue 3agau Ha mapaMeTpbl BpallaTEIbHOTO IBUKEHUS 02, OK 03, | MP3, MPS8, MP15, MP12, MP13, MP17
OK 09 MP19, MP 20, MP45, MP42, MP 43
MP8&, MP10
IIpodeccnonanbHO-0PHEHTHPOBAHHOE COICP/KAHME 2/2
JlaGopaTtopHoe 3ansTre Nel 2/2 OK 01, OK | ITP62, TIIP66, IIPGS, IIPyl, IIPyl3
«OnpeneneHune IOTHOCTH BEIIECTBA» 02, OK 05, | ITPy3, IIPyS, IIpy7, IIPy8, IIPyl0
OK 06, OK | ITPy12, TIP610, IIpy2, [1Py12, ITP610
07,0K 04 | MP3, MP5, MP15, MP23, JIP26,
OK 09, MP28, MP31, MP32, MP33, MP34
MP37, MP44, MP47, MP48, MP54
MP55, MP 56, MP 43, JIP34, JIP32,
Tema 2.2 JIunamuka JAuaaKkTu4ecKkue eIMHUIbI, COIePKAHNE 4/0
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[TepBoiii 3akoH HproToHa. MHepuHabHBIE CHCTEMBI
OTCYETa. [TpuHIMN OTHOCUTEIBHOCTH lNasnunes.
Heunepuuanbuple  cuctemMbl  oTcuera  (OIpejaencHHe,
npumepsl). Macca Ttena. Cuna. [lpuniun cynepno3unuu
cuil. Bropoii 3akoH HbproToHa 1ji1 MaTepuaibHOM TOYKH.
Tperuit 3akoH HproTOHa 11 MaTepuanbHbIX TOYEK. 3aKOH
BCEMHUPHOI'O TATOTEHUSL. OKBUBAJICHTHOCTh
IrPaBUTALlMOHHOW M MHEPTHOM Macchl. Cuia TSKECTH.
3aBUCHUMOCTh YCKOPEHHUS CBOOOJHOIO Ma/ieHUsl OT BBICOTHI
Ha/l TOBEPXHOCTHIO IUIAHETHI M OT TreorpapuuecKoi
mHUpoThl. J[BMKeHHEe HEOECHBIX Tel W HMX CHYTHUKOB.
3akonbl Kemnepa. IlepBas xocmuueckasi ckopocth. Cuia
ynpyroctu. 3akoH [I'yka. Bec Tema. Bec Tena,
nBukymierocss ¢ yckopenuem. Cuna tpenus. Cyxoe
TpeHue. Cuiia TpeHUs: CKOJIbKEHUSI M CUJIa TPEHUS MOKOSI.
Koaddunment Tpenns. Cuia CONPOTHBICHUS  IIPH
/MBYOKEHUH TeJa B JKUIKOCTH WM Ta3e, €€ 3aBUCUMOCTh OT
CKOPOCTHM  OTHOCHUTEIBHOTO  JBUXEHHUsS.  JlaBieHue.
I'mppocratnueckoe nasnenue. Cuia Apxumena.

Hedopmanusi momioHOB, Harpy3ka Ha IIOJABECHI
IIpU  TPAHCHOPTUPOBKE CTPOUTEIBHBIX MAaTEPHAJIOB.
Yuér  MexaHHyecKux CWI B KOHCTPYKLUH
HNPOMBIIIJICHHOTO OOOPYAOBaHUS TNpHU AKCIUTyaTalld MU
pPEMOHTE.

2/0

OK 01,
OK 02, OK
03, OK 06

I1P61,
I1P69,

[1P62, IIP63, IIP64, IIP6S,
[TPyl, TIIPy2, Ilpy3, Ilpy4,

I1Py5, I1Pyl11, JIP25, MP4, MP6, JIP32,

MP21,
JIP12

MP23, MP46, JIP14, JIP13,

B TOoM 4nc/Ie IPaKTHYECKUX U J1a00PATOPHBIX 3aHATHIM

2/0
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ITpakTnueckoe 3ansatue Ne3

2/0

OK 01, OK

IPy5, Ipy9, IIP62,IIPG6, IIP67,

Pemenne 3amad nmo teme «Buapl cuil B Mexanuke. Cuia 02, OK 03, | MP1, MP3, MPI15, MP12, MP13,
TPEHHUS TTOKOS, CKOJIBKCHUSI, KAUCHUs1, BPAILICHUS» OK 09 MP17, MP19, MP 20, MP45, MP42,
MP 43, MP§, MP10

Tema 2.3 3akoHbI JuaaKkTuyecKue eTUHULBI, COAePKAHUE 8/2

COXpaHEHUs B WMIyibC MaTepHanbHOM TOYKH, CHCTEMBI MATEPHAIIBHBIX 2/0 OK 01, |IIP61, IIP62, IIP63, IIP64, IIPGS,

MEXaHHKe Touek. IleHTp Macc CHUCTEMBI MaTE€PHAbHBIX TOYEK. OK 02, OK | ITP68, IIPGY, IIPyl, IIPy2, Ilpy3,
Teopema o aBmxkeHUM LEeHTpa macc. VMMIynbC cuibl U 03, OK 06, | IIpy4, IIPy5, IIPyll, JIP25, MP4,
M3MEHEHUE UMITYJIbCA TEJIA. OK 07 MP6, MP 10, MP9, JIP32, MP21,

3aKOH COXpaHEHUs HMITyJbca. PeakTUBHOE JBUKEHHE.
MomeHT umnynbsca MaTepuainbHol Touku. IIpencrasnenne
0 COXpaHEHHH MOMEHTA UMIYJIbCa B LIEHTPAJIBHBIX MOJISX.
PaGoTa cuibl Ha MajaoOM M Ha KOHEYHOM IEpEMEILEHHH.
['paduueckoe mpencraBieHue padboThl CHbl. MOIIHOCTH
cunbl. KuHeTndeckass DSHeprus MaTepHAIBHOM TOUYKH.
Teopema 00 UW3MEHEHHWHM KHHETUYECKOM  BHEpPruu
MaTepuaIbHOU TOYKH. IToreHunanbHbIE u
HenoTeHUuaNnbHble cuibl. [loTeHuuanbHass  3HEprus.
[TorennuanbHass sHeprus ynpyro JedOopMHPOBAHHOM
npyxusbsl. [loTeHnnanbHas 3Heprusi Teaa B OAHOPOJHOM
rpaBUTallnOHHOM mnone. IloTeHnmanbHas SHEprus Tena B
IPaBUTALMOHHOM TI0JI€ OJHOPOJHOTO I1apa (BHYTPU U BHE
mapa). Bropas  kocMuueckas ~— CKOpocTb.  Tperbs
KocMHuuecKasi ckopocTb. CBsi3b pabOThl HEMOTEHIIUAIBHBIX
CWJI C U3MEHEHHEM MEXAHUYECKOW DHEPTUU CUCTEMBI TEIL.
3aKOH COXpPAaHEHHsI MEXAHMYECKOW JHEepruu. YIpyrue u
HEYIPYTUe CTOJIKHOBEHMSI.

MP23, MP46, JIP14, JIP13, JIP12
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Buasl mpocThIX MEXaHU3MOB, IPUHIUI UX JEHCTBHUS.
Pacuér KIIJI mpocTbix MexaHu3MOB (OJIOKOB, pHIYArosB),
UCIOJIb3YEMBIX IIPH CTPOUTEIbHBIX PA0OTaX.

B ToM Yuc/ie MPaAKTHYECKUX U JIA00PATOPHBIX 3aHATHIA 6/2
[TpakTuueckoe 3anstue Ned 2/0 OK 01, OK [TPyS5, IIpy9, I1P62,ITPG6,
3aKOHBI COXpPAHEHUS! B MEXaHUKE U UX MPUMEHEHHE. 02, OK 03, I1P67, MP1, MP3, MP15, MP12,
OK 09 MP13, MP17, MP19, MP 20, MP45,
MP42, MP 43, MP8, MP10
[IpakTuueckoe 3austue No5 2/0 OK 01, OK | ITPyS5, IIpy9, I1P62,ITP66, I1PG7,
Pemenune 3amau Ha Qopmynsl paborel cuin. Pabora u 02, OK 03, | MP1, MP3, MP15, MP12, MP13,
MOIIHOCTb. JHEpPrus, €€ BHJbl. 3aKOH COXPaHEHHUs OK 09 MP17, MP19, MP 20, MP45, MP42,
SHEPIruu MP 43, MP§, MP10
IIpodeccnoHATHHO-OPUEHTHPOBAHHOE COJIEP:KAHNE 2/2
JlaGopaTtopHoe 3ansTre No2 212 OK 01, OK | ITPG2, ITP66, I1P68, I1Py3, IIpy7, I1Py8
«Onpenenenue k03P PUIMEHTA KECTKOCTH YIIPYTOTO TEIIa) 02, OK 05, | I1Pyl0, ITPy12, IIP610, IIpy2, ITPyl2
OK 07, 0K | ITP610, MP3, MPS5, MP15, MP28
04 MP31, MP32, MP33, MP34, MP37
OK 09, MP54, MP55, MP 56, MP 43, JIP34
JIP32,
Tema 2.4 CtaTuka u JupaKkTH4ecKkne eIMHNIbI, COJepKaHue 6/0

THAPOCTAaTUKA
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AOcomotHo  TBepaoe  Teno.  IlocTymarenbHoe W 2/0 OK 01, I1P61, IIP62, IIPG3, IIP64, IIPOS,
BpallaTeJIbHOE JIB)KCHHE TBEpAOro Tena. MOMEHT Cuilbl OK 02, OK | ITP69, IIPyl, IIPy2, IIpy3, Ilpy4,
OTHOCUTENIbHO OcH BpaieHus. Ilnedo cuibl. CroxeHnue 03, OK 06, | IIPy5, IIPyll, JIP25, MP4, MPe,
CWJI, IPWIOKEHHBIX K TBEpAOMY Teny. LleHTp Tsxkectu OK 07 JIP32, MP21, MP23, MP46, JIP14,
Tena. YCIOBHS PaBHOBECHS TBEPAOro Teja. Y CTOMYMBOE, JIP13, JIP12
HEYCTOWYMBOE, 0€3pa3TNIHOE PABHOBECHE.
IIpodeccnoHaTbHO- OPHEHTHPYIOLIIEE COAEPKAHUE 2/0
HaBnenue kuakocTel u raszoB. ['mapocrtaruueckoe 2/0 OK 01, I1Pol1, IIP62, IIP63, IIP64, IIPOGS,
nasnenue. Equauiel usmepenus nasienus. [IpuGopbr s OK 02, OK | ITP68, I1PG9, IIPyl, IIPy2, Ilpy3,
U3MEPEHMsT  JaBleHus. YpaBHeHHMe bepHymm s 03, OK 06 | IIpy4, I1PyS, Ilpyl0, ITPyl1, ITPyl13,
HJICATHHON KAJKOCTH KaK CIIEJCTBUE 3aKOHA COXPAHEHUS IIK 1.2, IIK | JIP25, MP4, MP6, JIP32, MP21,
MEXaHUYECKOW SHEPTUH. 2.4, MP23, MP46, JIP14, JIP13, JIP12
B TOM YHc/Ie MPAKTHYECKHX U JIA00PATOPHBIX 3aHATHIA 2/0
[Ipaktuueckoe 3anstue Ne6 Pemenue 3aiay Ha Temy 2/0 OK 01, OK | ITPyS5, IIpy9, I1P62,ITP66, T1PG7,
«PaBHOBecHe a0COIIOTHO TBEPJIBIX TEI» 02, OK 03, | MP1, MP3, MP15, MP12, MP13,
OK 09 MP17, MP19, MP 20, MP45, MP42,
MP 43, MP§, MP10
Pa3nesa 3 MoJsekyasipaasi puznka 1 TepMOAMHAMHUKA 40/10
Tema 3.1 OcHOBEBI JlugaKkTHYecKne eIMHUIbI, COJIepPKAHue 8/2
MOJICKYJISIPHO- OCHOBHBIE MOJOKEHHSI MOJEKYISIPHO-KMHETHIECKOM 4/0 OK 01, 11P61, I1PG2, ITPG3, 11P064,
KHHETHYEeCKOH teopun (MKT), ux ombiTHOe oGocHoBanue. uddysus. OK 02, OK | I1P65, IIP66, IIPG9, IIPyl, IIPy2,
TEeOpHH bpoyHoBckoe  nBMKEHME.  XapakTep  ABWKECHUS U 03, OK 06 | IIpy3, Ilpy4, I1PyS, TIPyll, IIPyl3,

B3aUMOJICMCTBUSL 4YacTHI] BemiecTBa. Moaenu CTpoeHus
ra3oB, JKUJIKOCTEH M TBEPJABIX TelT U OOBSICHEHHE CBONCTB
BEIIIECTBA HAa OCHOBE 3THUX Mojened. Macca u pa3mepsl
Mousiekyn (aromoB). KommdectBo BemiectBa. IlocTostHHAs
ABorazpo.

TenoBoe paBHOBecue. Temmeparypa u CcrocoObl ee

JIP25, MP4, MP6, MP13, MP17,
MP18, MP19, MP20, JIP32, MP2I,
MP23, MP46, JIP14, JIP13, JIP12
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m3Mmepenus. [llkana temneparyp Llenascus.

Mopens  uaeallbHOrO Ta3a B MOJICKYJISIPHO-
KMHETUYECKOW  TEOpHM:  YacTHIbl raza  JIBUXKYTCA
XA0THUYECKHU U HE B3aUMOJEHCTBYIOT JPYT C IPYTOM.

T"azoBEIe 3aKOHBEI. YpaBHeHue Meunpeneena-
Knaneiipona.  AGcomroTHass ~ Temneparypa  (mIkaia
temriepatyp KensBuna). 3akon Jlanbrona. M3omnporiecce B
UJICATbHOM Ta3€ C MOCTOSHHBIM KOJUYECTBOM BEIIECTBA.
['padmyeckoe mnpeacTraBieHUE H3OMPOIECCOB: H30TEPMa,
u30Xxopa, u3odapa.

CBsi3b MEX]y NABICHUEM U CPEIHEU KMHETUYECKOM
SHEPrUe  MOCTYNMATEIBHOTO  TEIUIOBOTO  JBMIYKEHUS
MOJIEKYJI ~ HJeajJbHOro Tra3a (OCHOBHOE ypaBHEHHUE
MOJIEKYJIIPHO-KUHETUYECKOW TEOPHUH UJI€aJIbHOTO T'a3a).

Cas3pb abCcoMIOTHOU TEeMIIEPaTyphl
TEPMOJIMHAMUYECKON CUCTEMBI CO CPEAHEN KMHETHYECKOU
SHEprueil MOCTYMaTeNbHOIO TEIUIOBOTO JIBIKEHUS €€
YaCTHII.

[IpyuHUKIIBI TPUTOTOBIIEHUS] CTPOMUTENBHBIX CMECEH
Ha OCHOBE TEOPUU CTPOEHUS BEIIECTBA.

B TOoM 4nciIe IPaKTHYECKUX U J1a00pATOPHBIX 3aHATHIM 4/2
[Tpaktyeckoe 3anstue No7 2/0 OK 01, OK | ITPyS5, Ipy9, I1Py13, TTP62,I1P66,
Pewenue 3anay no reme «OcHoBbl MKT. YpaBHeHue 02, OK 03, | 11P67, JIP1, MP1, MP3, MP15, MP12,
COCTOSIHHA NJCAJTIBbHOI'O ra3a» OK 09, OK MP13. MP17. MP19. MP 20. MP45
06 b b b b b
K 1.2 MP42, MP 43, MP8, MP10
IIpodeccrnonaiLHO-OPHMEHTHUPOBAHHOE COIEP:KAHUE 2/2
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JlaGopaTtopHoe 3ansTre No3
«[IpoBepka ra3oBbIX 3aKOHOBY

2/2

OK 01, OK
02, OK 05,
OK 06, OK
07, OK 04
OK 09,

[1P62, ITPG6, ITP68, ITPy1, ITPy13,
[1Py3, ITPyS5, Ilpy7, I1Py8, I1Py10,
[TPy12, TIPG10, IIpy2, I1Pyl12,
[1P610, MP3, MP5, MP15, MP23,
JIP26, , MP28, MP31, MP32, MP33,
MP34, MP37, MP44, MP47, MP48,
MP54, MP55, MP 56, MP 43, JIP34,
JIP32,

Tema 3.2 OcHOBBI
TePMOAMHAMMKH.
TenioBble MAIIMHDI.

I[I/IIIaKTI/I‘{eCKI/Ie € IMHUIBI, COACPKAHUEC

18/0

Tepmomunamuueckass  (TJZ) cucrema. 3amanue
BHEUIHUX YCJIIOBUN Il TEPMOJUHAMHYECKOH CHUCTEMBI.
Buemnune wu  BHyrpeHHue mnapaMmerpel. [lapamerpsl
TEPMOJUHAMMYECKON CHUCTEMBI KaK CpEIHHE 3HAYCHMUS

BCJIMYHH, OITMCHIBAIOIIINX €e COCTOsSIHHUEC Ha
MHUKPOCKOIIMYECKOM YPOBHE.
Hynesoe Hayaso TEPMOJAVHAMUKH.

CaMonpousBojbHasl — pejakcanus TEPMOJMHAMUYECKON
CUCTEMBI K TEIUIOBOMY PABHOBECHUIO.

Mopnens wuaeanbHOro Ta3a B TEPMOJIMHAMUKE -
CUCTEMa ypaBHEHMM: ypaBHeHHe MenneneeBa-Knanelipona
U BBIpQXECHUE JUIsI BHYTPEHHEM DJHEPruu. Y CIOBUSA
IPUMEHUMOCTH JTOM MOJENW: HHU3Kasg KOHLEHTpalus
YyacTHll, BBICOKME TeMIlepaTypbl. Belpaxenue i
BHYTPEHHEN SHEPTUH OJTHOATOMHOT'O MI€aIbHOIO Irasa.

KBazucratnueckue u HeCTaTUYECKUE MPOIIECCHI.

OnemeHTapHass ~ pabora B TEPMOJIUHAMUKE.
Beruncnenne pabotel mo rpaduky mporecca Ha pV-
Juarpamme.

Tennonepenaua kak cnoco® W3MEHEHUsI BHYTPEHHEH

4/0

[1PG1, I1PG2, I1PG3, [1P04,
I1P65, IIP66, IIP6Y, IIPyl, IIPy2
[Ipy3, IIpy4, IIPy5, IIPyll, IIPyl3
JIP25, MP4, MP6, MP13, MP17, MP18
MP19, MP20, JIP32, MP21, MP23
MP46, JIP14, JIP13, JIP12
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SHEPruu TEPMOJAMHAMUYECKON CHCTEMbI 0€3 COBEpIICHUS
pabotbl. KoHBeKIus, TEIIONPOBOIHOCTD, U3TyUCHHE.

KomnuectBo  Temmmotel.  TemnoemMkocTts  Tena.
VaenpbHass W MOJIsApHAs — TEIUIOEMKOCTH  BEILIECTBA.
VYpaBHuenue Maiiepa. VYienbHas TeIIOTa CropaHus
TOIUIMBA. Pacuer KOJINYECTBA TETIOTHI npu
teronepenaue. [lonsitue 06 aguadaTHOM Mpolecce.

IlepBbli  3aKOH  TEPMOAMHAMMKU. BHyTpeHH:A
sHeprusi. KonnyecTBo TemioTsl UM paboTa Kak Mepsl
U3MECHEHUSl BHYTPEHHEH DJHEPIMM TEPMOJUHAMUYECKON
CHUCTEMBI.

Bropoii 3akOH TEpMOIMHAMUKHU [JI PABHOBECHBIX
MPOLIECCOB: 4Yepe3 3aJaHHOE pPABHOBECHOE COCTOSHUE
TEPMOJIMHAMUYECKON CHUCTEMBbI MPOXOIUT E€AUHCTBEHHAs
aanabata. AGCONIOTHAs TeMIepaTypa.

BTopoii 3ak0H TepMOAMHAMUKHU JJIsI HEPABHOBECHBIX
MPOLIECCOB: HEBO3MOXKHO IepelaTh TeIUIOTy OT Ooiee
XOJIOAHOTO Tena K Oojee HarperoMy 0e3 KOMITeHCAlUH
(Knmaysuyc). HeoOpaTuMocTh mpUpOHBIX MPOILIECCOB.

[Tpunimne! geiictBus TermnoBbix mamuH. KIT/I.

MakcumansHoe 3Hauenue KII/. ukn Kapho.

DKOJIOTHYECKUE ACTEKThl HUCIOJIb30BAHMS TEIJIOBBIX
nsurareneil. TernnoBoe 3arpsi3HeHUe OKPYKaIOIIEeH Cpebl.

IMpodeccuoHalbLHO- OPHEHTHPYIOIIIEE COAEPKAHUE

6/0
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TexHU4YeCKne yCTPOMCTBA U TEXHOJOTHUYECKHE IMPOIIECCHI: 6/0 OK 01, I1P61, ITP62, ITPG3, ITP064,
XOJIOAUILHUK, KOHJTUIIKOHED, JIU3CIIbHBIN i OK 02, OK | ITP65, TIIP66, IIPG9, IIPyl, IIPy2
KapOIOpaTOpHBIN JIBUTaTEIIH, rnapoBas TypOuHa, 03, OK 06 | Ilpy3, Ilpy4, IIPy5, IlpylO, IIPyll
MOJYyYECHUE  CBEPXHU3KHUX  TEMIIEpATyp,  YyTUIM3aUUA I[K 1.2 I1Py13,  JIP25, MP4, MP6, MPI13
"TEIUIOBBIX" OTXOJOB C MCHOJB30BAaHHEM TEILUIOBOI'O MP17, MP18, MPI19, MP20, JIP32
Hacoca, yTWIW3anus OWOOPTaHWYECKOro TOIUIMBA IS MP21, MP23, MP46, JIP14, JIP13, JIP12
BBIPAOOTKH "TEIIIOBOM" M DJIEKTPOIHEPTUH.
KommpeccopHbie, XOIOIUIIbHBIE YCTAaHOBKH, YCTaHOBKH
CHUCTEM KOHJUIIMOHUPOBAHUS BO3lyXa, TEIJIOBBIC HACOCHI.
Buasr CHCTEM TeIUIONOTPEOJICHUS; YCTaHOBKH,
MOTPEOJIAIOMNE TETUIO, TOTPEOUTETBLCKHIE TEIIOBBIE CETH,
MYHKTBI 00OTpeBa, WHBIE BO3BEIEHUS MOJOOHOTO pojia
HCIIOJIb30BaHHS.
TennoBele MPOLECCHl, HCIOJIb3YEMbIE OPU IPUTCOTOBICHUU
pactBopoB M cMeced. Temno- W Biarozamudra 3JaHUNA U
coopyxeHuil. [[puMeHeHe THEBMATUYECKUX UHCTPYMEHTOB
TIPH BBITIOJTHEHUH CTPOUTENHHBIX Pa0oT.
B ToM unciie mnpakTHYECKHUX M J1a00PATOPHBIX 3aHATHH 8/0
[IpakTuueckoe 3ansTue Ne§ 2/0 OK 01, OK |I1P01; ITP64; ITP67; ITP68
JaBnenue KuAKOCTEeH 1 TBepIbIX Tel. 3akoH [lackars. 02, OK 03, |I1Py3; [TPy4; [1Py9; I1Py10;
OK 09, OK |MP8&, MP9, MP10, MP21, MP17, MP13
06, IIK 1.2 |JIP 26, JIP 14, JIP 23, JIP 13
[IpakTuueckoe 3aHATHE Ne9 AOCOIIOTHBIC u 2/0 OK 01, OK | ITPO1; ITPG4; ITPG7; ITPGS;
OTHOCUTEIbHBIE IeopMaliuu TBEPBIX TET 02, OK 03, | I1Py3; I1Py4; [1Py9; I1Pyl10;
OK 09, OK | MP8, MP9,MP10,MP21,MP17, MP13;
06 IIK 1.2 | JIP 26,JIP 14,JIP 23,JIP 13
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[Tpaktnueckoe 3anstue Ne 10. 2/0 OK 01, OK | ITPy5, TIIpy9, IIPyl3, IIP62,I1PG6
Pemienne 3amau mo Tteme «OCHOBBI TEPMOIUHAMUKH. 02, OK 03, | [TP67, JIP1, MP1, MP3, MP15, MP12
[IpumeHenue rmepBoro Hayajga TEPMOJAMHAMUKUA K OK 09, OK | MP13, MP17, MP19, MP 20, MP45
U30IpoIIeCCam» 06 [IK 1.2 | MP42, MP 43, MP§, MP10
[IpakTuueckoe 3anstue Ne 11 2/0 OK 01, OK | ITPy5, IIpy9, IIPyl3, IIP62,ITP66
Pemenwne 3agau mo teme «KII TeIIOBBIX ABUTATEICH) 02, OK 03, | ITP67, JIP1, MP1, MP3, MP15, MP12
OK 09, OK | MP13, MP17, MP19, MP 20, MP45
06 IIK 1.2 | MP42, MP 43, MP§, MP10
Tema 3.3 Arperatnslie | JlniakTH4ecKue eIMHUIbI, CO/lePKAHNE 14/8
COCTOSIHUSI B€IIECTBA. | [[apooOpa3oBanme U  KOHAcHcamus. lcmapenue wu 2/0 OK 01, 11P61, I1PG2, ITPG3, 11P64,
dazoBble HEPEXo/Ibl KHUIICHUE. Y IeJbHas TeIIoTa Mapoo0pa3oBaHus. OK 02, OK | ITP65, ITP66, IIPGY, ITPyl, I1Py2,
Haceimennsie u HCHACHIIIICHHBIC napsl. 03, OK 06 | IIpy3, IIpy4, I1PyS, [1Py11, [TPy13,

KayecTBeHHass 3aBUCUMOCTh IUIOTHOCTH M JaBICHMS
HACBIIICHHOI'O IIapa OT TEeMIICpaTypbl, UX HC3aBUCHUMOCTbH
OT o0beMa  HACHIIIEHHOTO  Mapa.  3aBUCUMOCTb
TeMIIepaTypbl KUIEHUs OT 1aBJICHUS B )KUKOCTH.
Braxxnocts Bo3ayxa. AGCOMIOTHAST U OTHOCUTEJIbHAS
BJIQYKHOCTb.
Teepnoe teno. Kpucraminueckue u amopdHble Tena.

AHU30TpOTNIUSL  CBOMCTB KpucCTa/UioB. [lnmaBinenune u
KpUCTUTU3aIMsl.  YJIenbHas  TemyoTa  IUIaBJICHHS.
Cyb6numarusi.

Hedbopmaru TBepoTO Tena. PacTskeHue u cxaTue.
Casur. Moayns FOnra. Ilpeaen ynpyrux negopmanuii.
TernnoBoe pacuimpeHue XUAKOCTEH W TBEPIBIX Tell,
o0beMHOE M JIMHEHHOe pacIiMpeHue. AHTapMOHH3M
TEIUIOBBIX KOJeOaHUM YacTHI] BellecTBa KaK MpPUYHHA
TEIJIOBOT'O PAaCIIMPEHHUs Tell (Ha KaUeCTBEHHOM YPOBHE).
[IpeobpazoBanme sHepruu B (ha30BBIX IEPEXOax.
YpaBHeHHe TEIIOBOro OajxaHca.

JIP25, MP4, MP6, MP13, MP17,
MP18, MP19, MP20, JIP32, MP21,
MP23, MP46, JIP14, JIP13, JIP12
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[ToBepxHOCTHOE HaTsDKEHUE. Koaddurment
IMMOBCPXHOCTHOT'O  HATSXKCHUA. KaHI/IJIJISIpHBIe SABJICHUS.
JlaBieHue 1Moja MCKPUBIEHHOM MOBEPXHOCTHIO KHJKOCTH.
®Dopmyia Jlamnaca.

IIpodeccnoHaTbHO- OPHEHTHPYIOLIEE COMEPKAHUE 4/0

Buasl sxuakocteit. Cuiibl, JIEUCTBYIOIIME HA KUIAKOCTb. 4/0 OK 01, I1Po1, I1P62, ITP63, I1P64,

®dusnyeckue cBoilicTBa xuakocteil. [lpupona TenmoBoro OK 02, OK | ITP65, IIP66, IIP69, IIPyl, IIPy2,

u3nydyeHus. Terulonepenaya Ipu CBOOOJHOM JBM)KEHUU 03, 0K 06 | IIpy3, Ilpy4, IIPyS, IIPyll, IIPyl3,

s)kunkoctu. Teruionepenadya Npu KUMEHUU SKUAKOCTH M IIK 1.2, IIK | JIP25, MP4, MP6, MP13, MP17,

KoHJieHcauuu. [lapamerpsl BiaxxHoro Bosjayxa. CBoicTBa 2.4, MP18, MP19, MP20, JIP32, MP21,

BO/IbI M BOJSIHOTO Tapa. MP23, MP46, JIP14, JIP13, JIP12

ArperatHbie COCTOSIHUSI PACXOJIHBIX MAaTE€pUaJIOB TIPH

paboTe NPOMBILIUIEHHOTO O00OpYAOBaHHUSA, YCIOBUS JUIS

MOJJICPKAHUSL ONTUMAJIBHOTO TEMIIEPATypPHOTO PpPEeXHUMa

OpU DKCIUTyaTallud W PEMOHTE O0OpynoBaHUS. YUET

ynpyrux — nedopManuid  TpU  TEIUIOBBIX  Ipolieccax,

MPOUCXOSIINX B CTPOUTETbHBIX KOHCTPYKITUSX.

B ToM 4nc/Ie IPaKTHYECKUX U JJa00PaTOPHBIX 3aHATHIT 8/8

IIpodeccrnonaibHO-OPHMEHTUPOBAHHOE COEP:KAHUE 8/8

Jlaboparoproe 3ausTHE Nod 2/2 OK 01, OK | ITPG2, ITP66, ITPGS, ITPy3,

«Onpenenenune K03 dunreHTa ITOBEPXHOCTHOMN 02, OK 05, | IIpy7, ITPy8, I1Py10, ITPy12, IIPGI10,

TJIOTHOCTH KUJKOCTH METOAOM OTPbIBA KaIleJIb) OK 06, OK | IIpy2, IIPyl12, TIIP610, MP3, MPS5,
07, 0K 04 | MP15, MP28, MP31, MP32, MP33,

OK 09, MP34, MP37, MP54, MP55, MP 56,
MP 43, JIP34, JIP32,

JlaboparopHoe 3aHsTHE NoS 2/2 OK 01, OK | ITP62, TIIP66, IIPGS, IIPy3, Ilpy7,

«Omnpenenenue BIAXHOCTU BO3JyXa U aTMochepHOro 02, OK 05, | ITPy8, I1Py10, I1Py12, I1P610, Ilpy2,

JaBICHUS OK 07, OK | ITPy12, TIP610, MP3, MP5, MPIS5,
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04

MP28, MP31, MP32, MP33, MP34,

OK 09, MP37, MP54, MP55, MP 56, MP 43,
JIP34, JIP32,
JlaboparopHoe 3ausTue No6 2/2 OK 01, OK | ITPG2, ITPG6, ITPGS, ITPy3,
«Onpenenenue yaeabHON TeIIOEMKOCTH BEIIECTBa 02, OK 05, | Ilpy7, IIPy8, I1Py10, ITPy12, TIP610,
OK 07, OK | IIpy2, IIPyl2, IIP610, MP3, MPS5,
04 MP15, MP28, MP31, MP32, MP33,
OK 09, MP34, MP37, MP54, MP55, MP 56,
MP 43, JIP34, JIP32,
JlaGopaTopHoe 3ansiTue No7 212 OK 01, OK | ITPG2, ITPG6, ITPGS, I1Py3,
«OmnpeneneHne MOy yIPYrOCTH PE3UHBI» 02, OK 05, | Ilpy7, I1Py8, 11Py10, ITPy12, TIP610,
OK 07, OK | IIpy2, IIPyl2, IIP610, MP3, MPS5,
04 MP15, MP28, MP31, MP32, MP33,
OK 09, MP34, MP37, MP54, MP55, MP 56,
MP 43, JIP34, JIP32,
Paznen 4 DjeKTpoAuHAMHKA 56/16
Tema 4.1 JunaKkTuyecKkue eTUHUIBI, COTEPKAHUE 8/0
DJIeKTPOCTATHKA Dnekrpusanus TEeN " ee MPOSIBJICHUSI. 2/0 OK 01, I1Po1, ITP62, ITP63, ITP04,
DnekTpuueckuii 3apsan. [[Ba Buga dJIEKTPUUECKUX 3apsIIOB. OK 02, OK | ITPG5, I1P66, TIIPGS, IIPGY9, IIPyl,
IIpoBOIHMKYM,  AMDIEKTPUKM U TOJYIPOBOJHUKH. 03, OK 06, | IIPy2, Ilpy3, Ilpy4, IIPy5, IIPylO,
DJIeMEHTAPHBIN JIEKTPUUECKUN 3apsi. 3aKOH COXpaHEHUs OK 07 [MPyl1, ITPy13, JIP25, MP4, MP6,

JIIEKTPUYECKOTO 3apsija.
BsaumopeiictBue 3apsnos. Toueunsle 3apsiibl. 3aKOH
Kynona.

DnekTpuyeckoe  mose.  Ero  gedcTBMe  Ha

MP13, MP17, MP18, MP19, MP20,
JIPS, JIP6, JIP32, MP21, MP23,
MP44, MP38, MP39, MP46, JIP14,
JIP13, JIP12, JIP28, JIP31
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3JIEKTPUYECKUE 3apsIbl.

HanpspkeHHOCTh  deKTpudeckoro mois. [IpoOHsrii
3apan. JIMHMM HanpsyKEHHOCTH 3JEKTPUYECKOIO IOJIA.
OnHOPOIHOE NEKTPUUYECKOE TTOJIE.

[loTeHManbHOCTh ~ ANEKTPOCTATUYECKOIO  MOJIS.
Pa3znocte moreHumanoB u HamnpsbkeHue. [loteHnumanbHas
SHEPrus 3apsla B 3JIEKTpocTaTuyeckoM mnosne. [loTennuan
ANEKTPOCTATUYECKOro Moisi. CBsI3b HANPSIXKEHHOCTH MOJIsS
Y Pa3HOCTU MOTEHIMAJIOB JUISl 3JEKTPOCTATUYECKOrO MOJIs
(KaK OJJHOPOAHOTO, TAK U HEOJHOPOIHOTO).

[IpuHUMI cyneprno3uuu 3JIEKTPUUECKUX MOIEH.

Ilone Ttoweunoro 3apsma. Ilome  paBHOMEpHO
3apsbkeHHOU cdepbl. [loje paBHOMEPHO 3apsKEHHOTO IO
o0bemy mapa. Ilome  paBHOMEpHO  3apsKEHHOU
OeCKOHEUHOM IJIOCKOCTH. Kaprunst JUHUN
HaMpsHDKEHHOCTH  3THUX TOJEH W AKBUIIOTECHIIMAIbHBIX
MTOBEPXHOCTEH.

[IpoBOIHUKHM B 3IEKTPOCTATUYECKOM I0OJIE. Y CIIOBHE
paBHOBECHSI 3apsI0OB.

JIvpneKTpukn B DJIEKTPOCTATHYECKOM  TTOJIE.
JvanekTpudeckasi IpOHUIIAEMOCTD BEIIECTBA.

Kongencarop.  DleKTpoeMKOCTh  KOHJIEHCATOpa.
DIIEKTPOEMKOCTD IJIOCKOTO KOHJEHCATOpa.

[TapamnensHoE COCIMHEHUE KOH/JIEHCAaTOPOB.
ITocnenoBarenbHOE COETMHEHNE KOHIEHCATOPOB.

DHeprus 3apsHKeHHOT0 KOHJIEHCATOpA.

JIBro>KeHUEe 3apsHDKEHHOM YacTHIBI B OJTHOPOJAHOM
AIEKTPUYECKOM ITOJIE.
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IIpodeccnonanbHO- OpHEHTHPYIOIEE COlEPKAHUE

2/0

DNIEKTPOCTATUUYECKUE SIBJICHUS, UX Y4YE€T U MPUMEHEHUE B 2/0 OK 01, I1P61, I1P62, ITP63, ITP04,
OBITY n TEXHUKE. MeTtoasl MpeA0TBpaICHUS OK 02, OK | ITP65, IIP66, IIP6S, IIPGY9, IIPyl,
JIEKTPOCTATUYECKUX BO3TOPAHMIA. 03, OK 06, | IIPy2, Ilpy3, Ilpy4, IIPy5, IIPylO,
DKpaHUPOBaHKE MPU PabOTE 00OPYAOBAHKUSA M PEMOHTHBIX OK 07 [IPyl11, IIPyl13, JIP25, MP4, MP6,
paborax. [IpumeHeHnue 3KpaHUpOBaHUS ISl 3ALLUTHI OT MP13, MP17, MP18, MP19, MP20,
CTATUYECKOTO JJICKTPUUECTBA MPU TPAHCHOPTUPOBKE U JIPS, JIP6, JIP32, MP21, MP23,
MOrPYy3KEe CTPOUTENBHBIX TeN OONBIINX TUIOMAACH H3 MP44, MP38, MP39, MP46, JIP14,
CUHTETHUYECKUX MAaTEPUAIOB. JIP13, JIP12, JIP28, JIP31
B Tom unciie npakTHYeCKHX M J1a00PATOPHBIX 3aHATHH 4/0
[IpakTrueckoe 3anstue Nel2 2/0 OK 01, OK | ITPy5, IIpy9, I1P62,ITPG6,
Pemenue 3amgau o teme «DJIEKTPOCTATHUKAY 02, OK 03, | IIP67, MP1, MP3, MPI15, MPI12,
OK 09 MP13, MP17, MP19, MP 20, MP45,
MP42, MP 43, MP§, MP10
[Ipaktuueckoe 3anstue Nel3 2/0 OK 01, OK | ITPyS5, IIpy9, I1P62,ITPG6,
Pemenue 3amau no teme «CoeMHEHUE KOHJIEHCATOPOB B 02, OK 03, | IIP67, MP1, MP3, MPI15, MPI12,
OaTtapero» OK 09 MP13, MP17, MP19, MP 20, MP45,
MP42, MP 43, MP§, MP10
Tema 4.2 JupaKkTu4eckne eIMHUIbI, COepPKAHUE 22/12
ITocTossHHBIIT
JIEKTPUYECKHil TOK. Cuna toka. ITocTosiHHBIN TOK. 2/0 OK 01, [1P61, ITPG2, ITP63, T1P64,
VcaoBus CYIIIECTBOBAHUS IIOCTOSIHHOTO OK 02, OK | ITPG5, I1P66, TIIPGS, IIPGY9, IIPyl,
NEKTpUYecKoro toka. Mcrounuku toka. Hanpsbxkenne U u 03, OK 06, | IIPy2, Ilpy3, Ilpy4, IIPy5, IIPylO,
OJIC €. OK 07 [MPyl1, ITPy13, JIP25, MP4, MP6,

3akoH OMa Uit yJacTKa LETH.
DneKkTpruyecKoe COTIPOTHUBIICHHUE. 3aBUCUMOCTH
CONPOTHUBIIEHUS] OJTHOPOJHOTO MPOBOAHUKA OT €r0 JUIMHBI

MP13, MP17, MP18, MP19, MP20,
JIPS, JIP6, JIP32, MP21, MP23,
MP44, MP38, MP39, MP46, JIP14,

" IJIOIIAIN TIOTIEPEYHOTO CEUCHHS. VneanHOE JIP13, JIP12, JIP28, JIP31
COIIPOTUBIICHHUE BELIECTBA.

[TocnenoBarenbHOE, MapaJyieIbHOE,  CMEIIAHHOE
COCIMHEHUE TPOBOJHUKOB. Pacyer  pa3BETBIEHHBIX
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anekTpudeckux 1enei. [Ipasmma Kupxroda.

PabGora nanmekrpuyeckoro Toka. 3akoH Jxoyums-
Jlenna.

MomHOCTh  3MEKTPUYECKOro  TOoKa.  TeruioBast
MOIIIHOCTb, BBIJEJsIEMasi HA PE3UCTODPE.

O/1C u BHyTpEeHHEE CONMPOTUBICHUE UCTOUHUKA TOKA.
3akoH Owma s TOJHOM (3aMKHYTOM) 3JIEKTPUUYECKON
uen. MomHoCTh UCTOYHUKA TOKA. KOpOTKOE 3aMbIKaHUE.

KoHzieHcarop B ienu NoCTOSIHHOTO TOKA.

IIpodeccuoHaIBLHO- OPHEHTHPYIOLIEE CO/IeP:KaHue 2/0
Paznuunbie neiictBus Toka. CriocoObl IPeIOTBPAIICHHS OT 2/0 OK 01, I1PG1, ITPG2, ITPG3, I1P64,
KOpPOTKOTrO 3aMmblKaHus. Bunbel npenoxpanureneii. Urenue OK 02, OK | ITP65, I1P66, II1P68, IIPG9, IIPyl,
SIIEKTPUYECKUX  CcXeM. PacyeT mapameTpoB  IIENH. 03, OK 06, |I11Py2, Ilpy3, Ilpy4, IIPy5, IIPylO,
TexHuueckne yCTporWCTBA M TEXHOJOTMYECKHE MPOUECCHI: OK 07 [TPyl1, IIPy13, JIP25, MP4, MP6,
aMIIEpMETP, BOJIbTMETP, PEOCTAT, CYETUUK DJICKTPUUECKOMN I[IK 1.2 MP13, MP17, MP18, MP19, MP20,
sHepruu. Pacxon W y4eT D»HEpPropecypcoB TEIUIOBOM JIPS, JIP6, JIP32, MP21, MP23,
SHEPIrHUH. MP44, MP38, MP39, MP46, JIP14,
Bunbl coenuHEHUS OCBETHTEIBHBIX IPUOOPOB B JIP13, JIP12, JIP28, JIP31
nmomenieHusx. Mcnonab3oBaHUE TEIIOBOTO JICHCTBUS
TOKa JJIsl MPUTOTOBJICHUSI CTPOUTEIIFHBIX PACTBOPOB U
CcCMeceH.
B TOoM 4nc/Ie MPAaKTHYECKUX U J1A00PAaTOPHBIX 3aHATHI 18/12
[TpakTuueckoe 3austue Nol4 2/0 OK 01, OK | ITPyS5, IIpy9, I1P62,ITP66, T1PG7,
Pemenue 3amau «3akonsl Oma. CONPOTUBICHUE) 02, OK 03, | MP1, MP3, MP15, MP12, MP13,

OK 09 MP17, MP19, MP 20, MP45, MP42,

MP 43, MP8, MP10

[IpakTuueckoe 3aHATHE Nelb Pemrenne 3aaq 2/0 OK 01, OK | ITPyS5, IIpy9, [1P62,ITP66, T1PG7,
«CMenanHoe COeIMHEHUE TTPOBOTHUKOBY 02, OK 03, | MP1, MP3, MP15, MP12, MP13,
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OK 09

MP17, MP19, MP 20, MP45, MP42,
MP 43, MP8, MP10

[TpakTrueckoe 3anstue Nel6 2/0 OK 01, OK | ITPyS5, Ilpy9, ITP62,ITP66, 11P67,
Pemienue 3amau mo Teme «Pabora, MOIIHOCTL | 02, OK 03, | MP1, MP3, MP15, MP12, MP13,
COIIPOTHUBIICHUE JIEKTPUUYECKOTO TOKA» OK 09 MP17, MP19, MP 20, MP45, MP42,
MP 43, MP§, MP10
IIpodeccrnonaibHO- OpHEHTHPYIONIIEE COleP KAHNE 12/12
JlabopatopHoe 3ansTre No 2/2 OK 01, OK | ITP62, TTPG6, ITP68, I1Py3, Ipy7,
«Omnpenenenre yaeabHOro COMPOTUBIICHUS TPOBOAHUKA ) 02, OK 05, | ITPy8, I1Py10, [TPy12, IIP610, IIpy2,
OK 07, OK | ITPy12, ITP610, MP3, MP5, MP15,
04 MP28, MP31, MP32, MP33, MP34,
OK 09, MP37, MP54, MP55, MP 56, MP 43,
JIP34, JIP32,
JlaGopaTtopnoe 3ansitue No9 OK 01, OK | ITP62, TIIP66, IIPGS, IIPy3, Ilpy7,
«JKCIepuMeHTaIbHasl MPOBEpPKa 3aKOHOB MapaJlIeIbHOIO 212 02, OK 05, | ITPy8, I1Py10, ITPy12, IIP610, Ilpy2,
Y MOCTIE0BATEIBHOIO COEAMHEHHS TPOBOJHUKOBY OK 07, OK | ITPy12, TIP610, MP3, MP5, MPI15,
04 MP28, MP31, MP32, MP33, MP34,
OK 09, MP37, MP54, MP55, MP 56, MP 43,
JIP34, JIP32,
JlaboparopHoe 3ansTHe NelO OK 01, OK | ITP62, IIP66, IIPGS, IIPy3, Ilpy7,
«M3yuenue pabotel mynbtumerpa. Omnpenenenue DJC u 2/2 02, OK 05, | ITPy8, I1Py10, ITPy12, TIP610, Ilpy2,
BHYTPEHHETO COIMPOTUBICHHUS HCTOYHUKA SJIEKTPUYECKOU OK 07, OK | ITPy12, TIP610, MP3, MP5, MPI15,
SHEPTUN» 04 MP28, MP31, MP32, MP33, MP34,
OK 09, MP37, MP54, MP55, MP 56, MP 43,

JIP34, JIP32,
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JlabopaTtopHnoe 3anstue Nel 1

2/2

OK 01, OK

[IP62, IIP66, IIP6S, IIPy3, Ilpy7,

«Omnpenenenue TemMrepaTypHoro KodgduiimeHTa MeIu» 02, OK 05, | ITPyS, I1Py10, ITPy12, TIP610, Ilpy2,
OK 07, OK | ITPy12, TIIP610, MP3, MP5, MPI15,
04 MP28, MP31, MP32, MP33, MP34,
OK 09, MP37, MP54, MP55, MP 56, MP 43,
JIP34, JIP32,
JlaGopaTtopHoe 3ansitre Nel2 2/2 OK 01, OK | TTP62, ITP66, ITP68, I1Py3, I1py7, I1Py8
«OmnpeneneHne  COMPOTHUBJICHHUS  PE3UCTOpPA  METOJIOM 02, OK 05, | ITPyl0, ITPy12, IIP610, IIpy2, ITPyl2
MapKUPOBKH OK 07, OK | IIP610, MP3, MP5, MP15, MP28
04 MP31, MP32, MP33, MP34, MP37
OK 09, I[IK | MP54, MP55, MP 56, MP 43, JIP34
1.2 JIP32,
JlaGopaTtopHoe 3ansTue Nel3 212 OK 01, OK | ITPG2, ITPG6, ITPGS, I1Py1, ITPy13,
«Omnpenenenue KI1/I narpesareneii» 02, OK 05, | ITPy3, IIPyS, [Ipy7, ITIPy8, I1IPy10,
OK 06, OK | ITPy12, ITP610, IIpy2, [TPyl2,
07, OK 04 | I[IP610, MP3, MP5, MP15, MP23,
OK 09 IIK | JIP26, , MP28, MP31, MP32, MP33,
1.2 MP34, MP37, MP44, MP47, MP48,
MP54, MP55, MP 56, MP 43, JIP34,
JIP32,
Tema 4.3 JnpaKkTuyecKue eAUHULbI, COAePKAHUE 11/4
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DIeKTPUYECKHUI TOK
B Pa3JIMYHBIX cpeax

DnekTpruyeckasi MPOBOJAUMOCTb Pa3IUYHBIX BEIIECTB.
ONEeKTpOHHAas  MPOBOJUMOCTb  TBEPABIX  METAJUIOB.
3aBUCUMOCTbH CONPOTHUBIIEHUS METAJJIOB OT TEMIEPATYPBHI.
CBepXnpoBOAUMOCTb.

DnekTpuyeckuii  TOKk B Bakyyme. (CBoiicTBa
AJIEKTPOHHBIX ITYYKOB.

[TonynpoBonnuku. CoOCTBEHHass W  MpPUMECHas
IPOBOAMMOCTh  IOJIyNpOBOAHUKOB.  CBoiictBa  p-Nn-
nepexoza. [loaynpoBogHIKOBbIE TPUOOPHI.

DNeKTpUUECKUI TOK B INEKTPOJINTAX.
DJNIEKTPONUTHYECKAsT AUCCOLUMALNS. DIIEKTPOIU3. 3aKOHBI
®Dapanes U1 JIEKTPOIU3A.

OnekTpuyecknii Tok B razax. CamMoCTOATENbHBIA U
HECaMOCTOSTEIIbHBIN paspsa. Paznuunsie THUIIBI
CaMOCTOATENbHOTO pa3psana. Monuus. [1nazma.

TexHuyeckue  ycTpouWcrBa U [IPAKTUYECKOE
NPUMEHEHHUE:  Tra3opa3psAgHble  JIaMIbl, 3JIEKTPOHHO-
JaydyeBas TpyOKa, IMOJIYIPOBOJHUKOBBIE MPUOOPHI: JHUOJ,
TpaH3ucTop,  GOTOAMOI,  CBETOAWOJN,  TallbBaHMKa,
paduHUpOBaHUE MeJH, BBITIJIaBKA ATIOMUHUS,
ANIEKTPOHHAS] MUKPOCKOIIUSI.

Pabora MOy POBOJHUKOBBIX JIaTYUKOB
MIPUCYTCTBUS U JIBUKCHHUSL.

5/0

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

OK 07

[1P61, I1P62, ITP63, I1P64,

I1PG5, I1P66, TT1P6S, ITPGY, TPy,
[1Py2, I1py3, IIpy4, I1PyS5, I1Py10,
[IPyl1, [TPy13, JIP25, MP4, MP6,
MP13, MP17, MP18, MP19, MP20,
JIPS, JIP6, JIP32, MP21, MP23,
MP44, MP38, MP39, MP46, JIP14,
JIP13, JIP12, JIP28, JIP31

B ToM yucae MPAKTUYIECCKUX U ﬂaﬁopaToprlx 3aHATHH

6/4

IIpakTrnueckoe 3anstue Nel7
Pemenne 3amau mo TeMe «DJIEKTPUYECKHH TOK B
Pas3INYHBIX CpeIax»

2/0

OK 01, OK
02, OK 03,
OK 09

TIPy5, TIpy9, 1IP62,11P66, 11PG7,
MP1, MP3, MP15, MP12, MP13,
MP17, MP19, MP 20, MP45, MP42,
MP 43, MP8, MP10

IIpodeccnonaIbHO- OpUEHTHPYIOLIIEE COePKAHUE

4/4
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JlaGopaTtopnoe 3ansitue Nel4 212 OK 01, OK | ITP62, TTPG6, TTPGS, I1Py3,
«Omnpenenenue EKTPOXUMUUYECKOTO SKBUBAJIEHTAa ME/IU B 02, OK 05, | IIpy7, I1Py8, ITPy10, ITPy12, IIP610,
MpoIriecce IEKTPoIn3a Cyabdara Meau» OK 07, OK | IIpy2, IIPyl2, IIP610, MP3, MP5,
04 MP15, MP28, MP31, MP32, MP33,
OK 09, IIK | MP34, MP37, MP54, MP55, MP 56,
1.2 MP 43, JIP34, JIP32,
JlaGopaTopHoe 3ansTue NelS 212 OK 01, OK | ITP62, IIP66, IIPGS, IIPy3, Ilpy7,
«3aBUCUMOCTb COIIPOTUBIICHUSI OT TEMIIEpATypbl 00pa3LoB 02, OK 05, |ITPyS, ITPy10, ITPyl12, IIP610, Ilpy2,
MeTaJljIa ¥ MOJYPOBOTHUKAY OK 07, OK |ITPy12, IIP610, MP3, MPS5, MPIS5,
04 MP28, MP31, MP32, MP33, MP34,
OK 09, |MP37, MP54, MP55, MP 56, MP 43,
JIP34, JIP32,
Tema 4.4 MarautHoe | JlugakTHYecKHe eTMHUIBI, COEPKAHUE 7/0
Hoae BzaumopneiictBue  IOCTOSHHBIX ~ MAarHUTOB U 1/0 OK 01, I1PG1, ITPG2, ITPG3, I1P64,
MPOBOJHUKOB C TOKOM. MarnutHoe mone. Bektop OK 02, OK | I[TP65, I1P66, IIP68, IIPG9, IIPyl,
MarHuTHo — uHaykumu.  IIpuHnun — cynepnosuuuu 03, OK 06, |ITPy2, Ilpy3, IIpy4, IIPyS, IIPylO,
MAarHUTHBIX MoJed. JIMHUM MarHUTHON MHIYKIHH. OK 07 [IPyl1, IIPyl3, JIP25, MP4, MP6,
MarsuTHoe mMoJjie TMPOBOJHHUKA C TOKOM (IIPSMOTO MP13, MP17, MP18, MP19, MP20,
MPOBOJIHUKA, KATYIIKH UM KPYroBoro BuTKa). OmbIT JIPS, JIP6, JIP32, MP21, MP23, MP44,
Opcrena. MP38, MP39, MP46, JIP14, JIP13,
Cunia AMriepa, ee HampaBJICHUE U MOYJIb. JIP12, JIP28, JIP31
Cuna JlopeHiia, ee HampaBl€eHHE UM MOAYIb.
JIBrm>keHue  3apsHKEHHOM  4YacTUUbl B OJJHOPOJHOM
MarHuTHOM noJje. Padora cunbl JlopeHna.
MarnutHoe mose B BemiecTBe. DeppOMarHeTHKH,
napa- ¥ InaMarHeTHKH.
IIpodeccnonaibHO- OpUEHTHPYIOLIIEE COAePKAHNE 2/0
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VYcrpolictBa, OCHOBaHHbIE Ha  CHJIOBOM  JIEMCTBUM 2/0 OK 01, ITP61, ITP62, TIPG3, I1P64,

MAarduTHOTO IIOJIS. OK 02, OK | ITP65, IIP66, IIPG8, IIPGY, IIPyl

Y4uér  gelcTBUST ~ MArHUTHBIX — TIOJIEH  TIpHU 03, OK 06, |IIPy2, IIpy3, Ilpy4, IIPyS, IIPyl0

pa3MelIeHUH TPOBOJHUKOB H TIOTpeOUTENeil B OK 07 [IPyl11, IIPyl13, JIP25, MP4, MP6

noMmemieHuu. OOBsICHEHHE POJIM MAarHUTHOTO TIOJIS IIK 1.2, MP13, MP17, MPI18, MP19, MP20

3eMii B )KU3HU PACTCHUM, )KUBOTHBIX, YEJIOBEKa JIPS, JIP6, JIP32, MP21, MP23, MP44
MP38, MP39, MP46, JIP14, JIP13
JIP12, JIP28, JIP31

B TOoM YHc/Ie MPAKTHYECKHX U JJA00PATOPHBIX 3aHATHIA 4/0

[IpakTuueckoe 3ansarue Nel8 2/0 OK 01, OK | ITPy5, IIpy9, I1P62,I1P66, I1P67, MP1

Pemienne 3amad mo TteMe «MarHuTHOe MHOJI€ M €ro 02, OK 03, | MP3, MPI15, MP12, MP13, MP17

XapaKTEPUCTUKU» OK 09 MP19, MP 20, MP45, MP42, MP 43
MPS8, MP10

[Ipaktuueckoe 3ansitue Nel9 2/0 OK 01, OK | ITPy5, IIpy9, I1P62,I1P66, I1P67, MP1

Pemienue 3aga4d no teme «/lelicTBMEe MarHUTHOTO MOJIA Ha 02, OK 03, | MP3, MPI15, MP12, MP13, MP17

3apsiiy OK 09 MP19, MP 20, MP45, MP42, MP 43
MPS8, MP10

Tema 4.5 JnpaKkTuyecKue eJUHULbI, COAePKAHUE 8/0
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DJIeKTPOMArHUTHAS
HHIYKIUS

SIBneHue 2JIEKTPOMAarHWTHOM WHAYKIMHU. [loTok BekTOpa 2/0 OK 01, I1P61, ITP62, ITPG3, ITP064,
MarHutHoM — wHAyKmuu. OAC  uHaykumu.  3aKkoH OK 02, OK | ITP65, I1P66, II1P68, IIPG9, IIPyl,
sneKTpoMarHuTHOM  uHaykiuu — Dapanes.  Buxpesoe 03, OK 06, | IIPy2, IIpy3, Ilpy4, IIPyS, IIPylO,
anexktpuueckoe nose. Toku Dyko. OK 07 [MPyl1, IIPy13, JIP25, MP4, MP6,
OJIC uHAyKIMU B TPOBOAHUKE, JBUXKYIIEMCS B MP13, MP17, MP18, MP19, MP20,
OJHOPOJHOM MArHUTHOM TIOJIE. JIP5, JIP6, JIP32, MP21, MP23,
[IpaBuio Jlenua. MP44, MP38, MP39, MP46, JIP14,
NunykrtuBHOCTh. Karymka MHIYKTHBHOCTH B LIEIH JIP13, JIP12, JIP28, JIP31
MOCTOSIHHOTO ~ Toka. SIBinenne camounaykuuu. IJC
CaMOUHIYKIIUU.
DHeprus MarHUTHOTO TOJISI KaTYIIKU C TOKOM.
DNEeKTPOMArHUTHOE TOJIE.
IIpodeccnoHabLHO- OPHEHTHPYIOIIEE COIEPKAHUE 2/0
[Ipumenenue 3JIEKTPOMArHUTHOMN WHIYKIUU B 2/0 OK 01, I1PG1, ITPG2, ITPG3, I1P64,
YCTPOMCTBAX U arperarax. OK 02, OK | ITPG5, TIIP66, IIP68, IIPGY, IIPyl,
[IpaBuna paboThI u pa3MeneHus aHTCHH, 03, OK 06, |I1IPy2, Ilpy3, Ilpy4, IIPy5, IIPylO,
TpaHcOpMaTOpOB M TEHEPATOPOB B 30HAX CHJIBHBIX OK 07 [TPyl1, IIPy13, JIP25, MP4, MP6,
MAarHUTHBIX HOJICH. K 1.2 MP13, MP17, MP18, MP19, MP20,
JIP5, JIP6, JIP32, MP21, MP23,
MP44, MP38, MP39, MP46, JIP14,
JIP13, JIP12, JIP28, JIP31
B TOoM 4nc/Ie MPAaKTHYECKUX U J1A00PAaTOPHBIX 3aHATHI 4/0
[Ipaktuueckoe 3anstue Ne20 OK 01, OK | ITPy5, IIpy9, I1P62,I1P66, I1P67, MP1
Pemenue 3amau no teme «DJIEKTPOMAarHUTHAs WHIYKIUS. 2/0 02, OK 03, | MP3, MPI15, MP12, MP13, MP17
3aKOH JIEKTPOMArHUTHON HMHITYKIIHH OK 09 MP19, MP 20, MP45, MP42, MP 43
MPS§, MP10
[IpakTuueckoe 3anstue Ne2 1 OK 01, OK | ITPy5, IIpy9, I1P62,ITP66, I11P67, MP1
Pemenue 3amau mo reme «CaMOUHTYKITHSI 2/0 02, OK 03, | MP3, MPI15, MP12, MP13, MP17
OK 09 MP19, MP 20, MP45, MP42, MP 43

MP8&, MP10
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Pa3gen 5 Kosed0anust ¥ BOJIHBI

32/8

Tema 5.1
MexannuyeckKue
KO0JIe0aHU M BOJHBI

JunakTuyecKue eTUHUIBI, COAEPKAHUE 8/4
KonebarenpHas cucrema. CBoOOIHBIE KOJIEOAHNUS. 2/0 OK 01, I1P61, ITP62, ITP63, ITP04,
lapmonnueckue konebanus. KuHematudeckoe W OK 02, OK | ITP65, I1P66, II1P68, IIPG69, IIPyl,
JUHAMUYECKOE OMHUCAaHHUE. OJHEPreTUYEeCKOe OINMUCAHUE 03, OK 06, | IIPy2, IIpy3, Ilpy4, IIPyS, IIPylO,
(3aKOH COXpaHEHMs MEXaHMYeCKoW »sHepruu). BriBox OK 07 [MPyl1, IIPy13, JIP25, MP4, MP6,

JUHAMUYECKOI0 ONHCaHMs TapMOHMYECKUX KoJeOaHWH U3
UX SHEPreTU4YECKOro ¥ KNHEMaTHYECKOIO OMHUCaHUS.

AmMmuintyna u ¢aza xonebanuii. CBsA3b aMILTUTYIBI
KOJIeOAHUH  HMCXOJHOM  BEIMYMHBI C  aMIUIUTYJaMH
KOJIeOaHUI ee CKOPOCTU M YCKOPEHHS.

Ilepuong u uyactora konebGanuil. Ilepmon ManbIx
CBOOOJHBIX KOJeOaHMM MaTeMaTHYeCKOro MasiTHHKA.
[Tepron cBOOOIHBIX KOJIEOAHUN TPYKUHHOTO MAasITHUKA.

IlonsiTue 0 3aTyXarlux KOJICOAHUSX.
Boinyxknennsie  konebanus. Pe3zonanc. Pe3onaHcHas
KpuBas. BiusiHue 3aTyxaHus Ha BUJI p€30HAHCHOM KPUBOM.
ABTOKOJIE0aHUS.

Mexanuueckne BOJIHBI, YCIIOBHS ux
pacnpocTtpaHeHusi. llomepeuHble W MPOJOJBHBIE BOJIHBI.
[lepuon, CKOPOCTH pacHpOCTpPaHEHUS M JUIMHA BOJIHBI.
CBolicTBa MEXaHMYECKUX BOJIH: OTPaKEHUE, IPEIOMIICHHE,
uHTEephepeHIMs U AU(PaKIHSL.

3Byk. CkopocTh 3ByKa. I'pomkocTh 3Byka. Boicora
ToHa. TemOp 3ByKa.

[ITymoBoe 3arpsi3HEHHE OKPYKAKOLIEN CPEBI.

[Ipumenenune Y3U nnsa ompeneneHus: KadecTBa
CTPOUTEIBHBIX MaTEepHaJOB W KOHCTPYKUHH. VYYET
rnapaMeTpoB KoJIeOaTeNbHOro JIBMXKEHHUsI HpH padote
MOCTOBOTO U AaBTOKpaHa: aMmIUIMTyJa W YacToTa
kosiebanuii rpy3oB. Pe3zonanc u ero yu€r mpum pabote

MP13, MP17, MP18, MP19, MP20,
JIPS, JIP6, JIP32, MP21, MP23,
MP44, MP38, MP39, MP46, JIP14,
JIP13, JIP12, JIP28, JIP31
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00OpyOBaHUs, TPAHCIOPTHBIX  MAIIWH, IOJBECHBIX
KOHCTPYKLUH.

B ToM unciie npakTHYECKHX M J1a00PATOPHBIX 3aHATHH 6/4
[TpakTrdeckoe 3austue No22 OK 01, OK | ITPyS, IIpy9, ITP62,I1P6
MexaHnndeckre KojieOaHusl U UX XapaKTePUCTUKU 2/0 02, OK 03, | 6, IIP67, MP1, MP3, MP15, MP12
OK 09 MP13, MP17, MP19, MP 20, MP45
MP42, MP 43, MP8, MP10
IIpodeccnonaIbHO- OpHEHTHPYIOLIIEE COePKAHUE 4/4
JlaGopaTtopnoe 3ansiTue Nel6 212 OK 01, OK | ITPG2, ITP66, I1P68, I1Py3, IIpy7, I1Py8
«IIpoBepka 3aKkOHOB  KojieO0aHUN  MaTeMaTH4YECKOIO 02, OK 05, | IIPyl0, ITPy12, TIP610, Ilpy2, I1Py12
MasTHUKAa» OK 07, OK | ITP610, MP3, MPS5, MP15, MP28
04 MP31, MP32, MP33, MP34, MP37
OK 09, MP54, MP55, MP 56, MP 43, JIP34
JIP32,
Jla6opaTtopnoe 3ansitue Nel7 2/2 OK 01, OK | ITP62, ITP66, ITP68, I1Py3, I1py7, [1Py8
«3y4yeHne 3aKOHOB MIPYKMHHOT'O MASITHUKA) 02, OK 05, | ITPyl10, ITPy12, ITP610, Ilpy2, ITPyl12
OK 07, 0K | [1P610, MP3, MPS5, MPI15, MP28
04 MP31, MP32, MP33, MP34, MP37
OK 09, MP54, MP55, MP 56, MP 43, JIP34
JIP32,
Tema 5.2 JlunakTuyeckne eTMHUIBI, COIePKAHUE 16/2
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DJIeKTPOMArHUTHbIE
KO0JIeOaHMS U BOJIHBI

KoneobarensHbIi KOHTYD. CBoOoOgHBIE
AJIEKTPOMAarHUTHBIE Kosie0aHus B UJ€aIbHOM
kojeOarenbHOM KOHType. Popmymna Tomcona. Css3b
aMIUIMTYZbl 3apsja KOHJEHCATopa C aMIUIMTYAOM CHJIbI
TOKa B K0JIeOaTeIbHOM KOHTYpE.

3aKOH  COXpaHEHUs SHEpPruu B  HJI€AJIbHOM
KoJ1e0aTeIbHOM KOHTYpE.

3aryxaroiue AJIEKTPOMATrHUTHBIE KoJIeOaHusl.
BriHyX1eHHbIE 3JIEKTPOMarHUTHBIE KOJICOaHMUSI.

IlepemeHHBII TOK. MOIIHOCTH INEPEMEHHOIO TOKA.
AMIUIUTYAHOE W JEHCTBYIOLEE 3HAYEHUE CUJIbI TOKA U
HANpSOKCHUST TP pa3iuyHOM  (QopMe  3aBUCUMOCTH
MIEPEMEHHOT0 TOKA OT BPEMEHH.

CuHycouganpHblii nepeMeHHbIH TOK. Pesucrop,
KOHJIGHCATOp M KaTyllKa WHAYKTUBHOCTH B LENU
CHUHYCOM/IAJIbHOTO TIEPEMEHHOI0 ToKa. Pe3oHaHC TOKOB.
Pe3onaHc HanpskeHUM.

N neanbHblil TpaHnchopmarop. IIpousBoacTso,
nepeaaya v NoTpediIeHue 3IEKTPUIECKON SHEPIHH.

OKOJIOTUYECKHE  PHUCKHU npu MIPOU3BO/ICTBE
AIIEKTPOIHEPTUH. Kynberypa MCIIOJIb30BaHUs
AIIEKTPOIHEPTUU B MTOBCETHEBHOMN YKU3HU.
ONEKTPOMarHuTHbIE  BOJHBL.  YCJIOBHS  M3JIy4EHUs
AIIEKTPOMAarHUTHBIX ~ BOJH.  B3aumuass  opueHTtauus

BEKTOPOB E,B, Vs 3JIEKTPOMAarHUTHOW BOJIHE.

CpolicTBa D2JEKTPOMAarHUTHBIX BOJIH: OTpPa)XCHHE,
IIPEJIOMIICHUE, HOJIsIpU3alus, uHTepdepeHus U
TQpakius.

[IIkana >I€KTPOMarHUTHBIX BOJH. lIpumeHeHue
AIIEKTPOMArHUTHBIX BOJH B TE€XHUKE M OBITY. [IpuHIMITEI
pPaanoCBs3H " TEJIEBUICHUS. Pannonokanusi.

2/0

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

OK 07

[1P61, I1P62, ITP63, I1P64,

I1P65, I1P66, IIP68, I1PGY, IIPyl,
[1Py2, Ilpy3, Ilpy4, IIPyS, IIPylO,
[MPyl1, IIPy13, JIP25, MP4, MP6,
MP13, MP17, MP18, MP19, MP20,
JIPS, JIP6, JIP32, MP21, MP23,
MP44, MP38, MP39, MP46, JIP14,
JIP13, JIP12, JIP28, JIP31
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DJIEKTPOMArHUTHOE 3arpsI3HEHUE OKPYKAIOIIEH Cpeibl.
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IIpodeccrnonaibHO- OpUEHTHPYIONIIEE COAeP KAHNE 4/0 OK 01, ITP61, ITP62, TIPG3, I1P64,

Cucrema TeIIOCHA0KCHHUS: UCTOYHUK TEIJIOBOM SHEPTrUH OK 02, OK | I1P65, IIP66, IIPG8, I1P69, IIPyl,

(kotenpHass, TOIl); TpaHCOPTHpYIOIIUE YCTPOWCTBA 03, OK 06, | IIPy2, Ilpy3, Ilpy4, IIPyS, IIPylO,

TEIUIOBOM SHEPrud K IOMEIICHUSM (TEIUIOBBIC CETH); OK 07 [MPyl1, IIPy13, JIP25, MP4, MP6,

TEIJIONIOTPEOJISIFONITE  TPUOOPBI, KOTOPBIE  TEPEIal0T K 1.2 MP13, MP17, MP18, MP19, MP20,

TEIUIOBYIO SHEPTHUI0 MOTPEOUTEITIO (panuaTopsl [IK 2.4 JIP5, JIP6, JIP32, MP21, MP23,

OTOIICHHUS, Kasopudepsl). TexHomorunu OXPaHBbI MP44, MP38, MP39, MP46, JIP14,

OKpY>KaloIllel cpeAbl TMpU CKUTAaHUU OPTraHUuYECKOro JIP13, JIP12, JIP28, JIP31

TOIIMBa; ['a30BO€ TOIUIMBO M OCHOBBI €r0 CHKUTAHUS;

npeoOpa3oBaHusl TEIJIOTHI B AJICKTPUUYECKYI0 U JIPYTHe

BH/IbI DHEPTHUH.

Hcnonp30BaHue Mepeayu CUTHAJIA HA PACCTOSIHHE TIpU

MIPOBEJICHUM PEMOHTHBIX pabdoTa Ha MPOMBIIIJICHHBIX

oObekrax. [IpuMeHeHHne CBSI3M MEXAY CTPOUTCIBHBIMHU

Opurajiamy pa3po3HEHHBIX CTPOUTEIBHBIX 00BEKTOB.

B TOM Yuc/ie MPAKTHYECKUX U JIA00PATOPHBIX 3aHATHIA 10/2

[IpakTnueckoe 3anstue No23 2/0 OK 01, OK | ITPy5, TIIpy9, IIP62,ITP66, I1P67,

Pemienne 3amau Ha BUABI CONPOTHBIECHUA B ULEMAX 02, OK 03, | MP1, MP3, MPI15, MPI12, MP13,

IIEPEMEHHOT0 TOKA OK 09 MP17, MP19, MP 20, MP45, MP42,

MP 43, MP§, MP10

[IpakTuueckoe 3anstue Ne24 2/0 OK 01, OK | ITPy5, TIIpy9, IIP62,ITP66, I1P67,

ITepeMeHHBIN ANEKTPUUECKUN TOK 02, OK 03, | MP1, MP3, MPI15, MP12, MP13,
OK 09 MP17, MP19, MP 20, MP45, MP42,

MP 43, MP§, MP10

[Ipaktuueckoe 3anstue Ne25 2/0 OK 01, OK | ITPy5, TIIpy9, IIP62,ITP66, I1P67,

Pemenue 3amau Ha hopmynsl TpanchopmaTopa 02, OK 03, | MP1, MP3, MPI15, MPI12, MPI13,
OK 09 MP17, MP19, MP 20, MP45, MP42,

MP 43, MP8, MP10
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[TpakTrueckoe 3anstue Ne26 2/0 OK 01, OK | ITPy5, TIlIpy9, IIP62,I1PG6, I1P67,
Pemenue 3agad mo temMe «INEKTPOMArHUTHBIC KOJICOAHUS 02, OK 03, | MP1, MP3, MPI15, MP12, MP13,
Y BOJIHBD) OK 09 MP17, MP19, MP 20, MP45, MP42,
MP 43, MP8, MP10
IIpodeccnonanbHO- OpHEHTHPYIOLIEE COAEPKAHUE 212
Jlaboparoproe 3ausitue Nel8 2/2 OK 01, OK | I1TP62, IIPG6, IIPGS, IIPyl, IIPyl3,
«Y CTpOHCTBO TpaHCcPopMaTopa, reHepaTopar 02, OK 05, | IIPy3, IIPyS, Ilpy7, IIPy8, IIPylO,
OK 07, OK | ITPy12, [1P610, [Ipy2, IIPyl2,
04 [1P610, MP3, MP5, MPI15, MP23,
OK 09, IIK | JIP26, , MP28, MP31, MP32, MP33,
1.2 MP34, MP37, MP44, MP47, MP48,
MP54, MP55, MP 56, MP 43, JIP34,
JIP32,
Tema 5.3 JupaKkTH4YecKne eTMHUIbI, COepPKAHUe 8/2
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Onrtuka

YPOK IU®PbI- I[TPOMT- UH)KMHWUPUHI

[IpsMonuHENnHOE  pacnpoCTpaHEHUE  CBETa B
oaHopoaHoM cpene. Jlyd cBera. TouyeyHbIi MCTOYHUK
CBETa.

Otpaxxenne cBeTa. 3aKOHbl OTPAKEHHSI CBETA.
[MocTpoerre  M300pakeHW B IJIOCKOM  3€pKale.
Cdepuueckue 3epkaa.

[Ipenomienue cBeTta. 3aKOHBI MPETOMIICHHS CBETA.
AOCONIOTHBIN TOKa3aTensb npenoMieHuss. OTHOCUTENbHBIN
nokasarelsb npenomsieHus. [locTosSHCTBO 4acTOTHI CBETa U
COOTHOUIEHUE JUTUH BOJIH npu nepexojue
MOHOXPOMAaTHYECKOTO CBETA Yepe3 rpaHully pasjeiia ABYX
ONTUYECKHUX CPE/I.

Xon nmyuei B npusme. ucnepcusi cBera. CiokHBIN
cocraB Oernoro ceta. L[Ber.

[TonHoe BHyTpeHHEe oTpaxkeHue. [IpenenbHblid yrou
MIOJIHOTO BHYTPEHHET O OTPAKEHUS.

Cobuparoniue 4 paccewBarolie JWH3bL. TOHKas
nuH3a. POKYCHOE pacCTOSHUE W ONTHYECKasi Cuila TOHKOU
JUH3bl. 3aBUCUMOCTb (POKYCHOTO pPACCTOSHUS TOHKOM
cheprueckoil TMH3BI OT €€ T€OMETPUU U OTHOCUTEIHHOTO
MOKa3aTelsl MPEIOMIICHHUS.

@dopmysia TOHKOW JIMH3BL. YBEJIMYEHHUE, IaBAEMOE
JIMH30M.

Xox nyda, IpOLIEANIETrO JIMH3Y MOJA MPOU3BOJIbHBIM
yIJIOM K €€ TJIaBHOW onrudeckod ocu. [loctpoeHue

2/0

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

OK 07

[1P61, I1P62, ITP63, I1P64,

I1P65, I1P66, IIP68, IIPGY, IIPyl,
[1Py2, TIlpy3, Ilpy4, IIPy5, IIPylO,
[TIPyl1, IIPyl3, JIP25, MP4, MP6,
MP13, MP17, MP18, MP19, MP20,
JIPS, JIP6, JIP32, MP21, MP23, MP44,
MP38, MP39, MP46, JIP14, JIP13,
JIP12, JIP28, JIP31
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M300paKCHUN TOYKH U OTPE3Ka MPSMON B COOMPAIOIINX H
pacceMBalOIIMX JIMH3aX M UX cucreMax. OnTudeckue
npubopsl.  Pazpemaromas  cnocoOHocTh.  ['maz  kak
ONTHYECKas cUCTEMA. IIpeneinsr IIPUMEHUMOCTHU
TFE€OMETPUYECKON ONTUKH.

BonnoBas ontuka. UnTtepdepennus csera. KorepeHtnsie
UCTOYHUKU. YCIOBUS HaONIONEHUS MaKCUMyMOB H
MUHHUMYMOB B HHTEp()EPEHUMOHHOW KapTUHE OT MABYX
KOT€pEHTHBIX HMCTOYHHUKOB. IIpumepsl Kiaccuueckux
UHTEPPEPEHIIMOHHBIX CXEM.

Hudpakuus cBera. JudpaxkiuuoHHas  peuierka.
VYcinoBue HaOMIOACHUS TJABHBIX MAaKCUMYMOB  IIpH
1aIecHUM MOHOXPOMAaTHYECKOT0 CBeTa Ha AU(PPaKIIMOHHYIO
pemerky. Ilomsapusanus ceera.

[IpumeneHue  3aKOHOB  ONTUKM B  paboTe
reoJIe3N4ECKOr0 HUBEJINPA, HCIOJb30BaHUE CBOMCTBA
IIPSIMOJIMHEWHOIO PAaCIPOCTPAHEHMSI CBETa B YPOBHSAX
pa3IMYHBIX THUIIOB. YYE€T 3aKOHOB OCBELIEHHOCTH IPHU
pacyére  KOJIMYECTBA U  BHUIOB  OCBETUTEIBHBIX
npubopoB. Hcnonb3oBaHue JOHMCIEPCUM CBETa B
ApXUTEKTYPHOM JU3alHE.
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B ToM umciie mpakTHYeCcKUX U J1A00PATOPHBIX 3AHATHH

6/2

[TpakTrueckoe 3ansTue Ne27 2/0 OK 01, OK | ITPy5, Ilpy9, I1P62,ITP66, I1P67, MP1
Pemienne 3agau mo TeMe «3aKOHBI TE€OMETPUYECKOM 02, OK 03, | MP3, MPI15, MP12, MP13, MP17
ONTHUKH OK 09 MP19, MP 20, MP45, MP42, MP 43
MPS§, MP10
[TpakTrueckoe 3ansTue Ne28 2/0 OK 01, OK | ITPy5, Ilpy9, I1P62,I1P66, I1P67, MP1
Pemienne 3ana4 1mo TeMe «3aKOHBI BOJIHOBOI OIITHIKH 02, OK 03, | MP3, MPI15, MP12, MP13, MP17
OK 09 MP19, MP 20, MP45, MP42, MP 43
MPS§, MP10
IIpodeccnoHanbLHO- OPHEHTHPYIOIIIEE COIEPKAHUE 212
JlaGopatopHoe 3ansatue Ne 19 OmpexnerieHue mokaszaTels 212 OK 01, OK | ITPG2, ITP66, I1P68, I1Py3, IIpy7, I1Py8
MPEJIOMIIEHUS CTEKJIIA 02, OK 05, | ITPyl0, ITPy12, IIP610, IIpy2, ITPyl2
OK 07, 0K | ITP610, MP3, MP5, MP15, MP28
04 MP31, MP32, MP33, MP34, MP37
OK 09, I[IK | MP54, MP55, MP 56, MP 43, JIP34
1.2 JIP32,
Pa3znen 6. OcHOBBI crienMAJILHOH TEOPHH OTHOCHUTEIBLHOCTH. 2/0
I'paHuLbl IPUMEHMMOCTH KJIACCUYECKONM MEXAHMKHU. 2/0 OK 01, [IPyl, TIIPy2, Ilpy3, Ilpy4, IIPy5
Tema 6.1 OfHOBI’I [TocTynars! CrEUaIbHOM TEOPUH OTHOCHTEIBHOCTH. OK 02, OK | ITPyl0, TIPyll, ITPy13, JIP25, MP4
CHenuajibHOH TCOPHH [TpocTpaHCTBEHHO-BPEMEHHOM UHTEPBAL. 03, OK 06, | MP6, MPI13, MP17, MPI18, MPI19
OTHOCHTE/IbHOCTH. [IpeoGpaszoBanus Jlopenma. VYcioBue NPUYMHHOCTH. OK 07 MP20, JIP5, JIP6, JIP32, MP21, MP23
OTHOCHUTEIBLHOCTh OJIHOBPEMEHHOCTH. 3amMmeniieHue MP44, MP38, MP39, MP46, JIP14
BPEMEHU U COKPAILECHUE JJINHBI. JIP13, JIP12, JIP28, JIP31
DHeprus U UMNYJIbC PEISITUBUCTCKON YaCTHIIBI.
CBs3p  Maccel € DHEPrHEW W HMILYJIbCOM
PENATUBUCTCKON YaCTHUIIBI. DHEPTHUS MTOKOSI.
10/0

Pasnen 7 KBanrtoBas ¢pusuka
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I[nuaKanecmae €¢IMHUIBI, COACPKAaHUEC

4/0

Tema 7.1

KopnyckyJsipHo- PaBHOBecHOE TEIJIOBOE U3JIy4eHHUE (u3myuenue 2/0 OK 01, [1P61, ITP62, ITP63, T1P64,

BOJIHOBOH 1yaJIH3M. a0COJIIOTHO 4YEepHOro Tejna). 3aKkoH cMmenleHust BuHa. OK 02, OK | ITP65, I1P66, II1P68, IIPG9, IIPyl,
I'mnoreza Ilmanka o kBaHTax. @OTOHBI. DHEprus u 03, OK 06, | IIPy2, IIpy3, Ilpy4, IIPyS, IIPylO,
umnynsc potona. @ororddekr. Ombiter A.I'. CTonerosa. OK 07 [MPyl1, IIPy13, JIP25, MP4, MP6,
3akoHbl Qotodrddexra. VYpaBHeHHWe DUHIITEHHA A MP13, MP17, MP18, MP19, MP20,
dorordpdexra. "KpacHas  rpanuna"  dorodddekra. JIP5, JIP6, JIP32, MP21, MP23,
JlaBnenne cBera (B YAaCTHOCTH, JIAaBJICHHE CBETa Ha MP44, MP38, MP39, MP46, JIP14,
a0COJIFOTHO TIOTJIOIIAONIYI0 M a0COJIFOTHO OTPAXKAIOIIYIO JIP13, JIP12, JIP28, JIP31
noBepxHocTh). Ombitel  [I.H. JlebGeneBa. BomHoBbie
cBoiicTBa yactul. Bosubl e bpoins. JlyinHa BOJHBI 1€
bpoiinsg u pa3Mepsl 00JacTU JOKaTU3aLUU JABMKYILIEHCS
YaCTHIIBI. KopnyckynspHo-BoJIHOBOM TTyaJii3M.

Hudpakius s1exkTpoHOB Ha Kpucramiax. Crenuduka
WU3MEPCHUI B MHUKPOMHUPE. CooTHomieHust
HeonpeneaeHHocTel [ elizenoepra.
[TpumeneHus JATYNKOB JIBUKCHUS, JATYNKOB
OPUCYTCTBHUS, (OTOPIEMEHTOB IMPU OJKCIUTyaTallud U
PEMOHTE TPOMBIIIIEHHOTO 000opynoBaHus. [Ipumenenue
COJTHEUHBIX OaTapeil B CTPOUTEIbHBIX COOPYKEHUSIX.
B TOM 4nc/Ie IPaKTHYECKUX U J1a00PATOPHBIX 3aHATHIM 2/0
[Ipaktuueckoe 3anstue Ne29 2/0 OK 01, OK | ITPy5, IIpy9, I1P62,I1P66, I1P67, MP1
Pemenne 3amau mo Teme «3akoHbl (oTodddexTa. 02, OK 03, | MP3, MPI15, MP12, MP13, MP17
YpaBHeHHe DUHIITEITHAY. OK 09 MP19, MP 20, MP45, MP42, MP 43
MPS§, MP10
Tema 7.2 JnpaKkTuyecKue eAMHNIbI, COAePKAHUE 4/0
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CTtpoeHue aToma OnbITBl 1O HMCCIECIOBAHUIO  CTPOCHUS  aToOMa. 2/0 OK 01, I1P61, ITP62, ITPG3, ITP064,
[Tnanerapnast Mmoaens aroma Pesepdopna. OK 02, OK | ITP65, I1P66, II1P68, IIPG9, IIPyl,
[Tocrynater bopa. W3znydenue W  MOIJIOIIEHHUE 03, OK 06, | IIPy2, IIpy3, Ilpy4, IIPyS, IIPylO,
(GOTOHOB TIpH TEPEXOJie aToMa C OJHOTO YPOBHS SHEPTUU OK 07 [MPyl1, IIPy13, JIP25, MP4, MP6,
Ha JPYTOi. MP13, MP17, MP18, MP19, MP20,
Bunel cnextpoB. CnekTp ypOBHEH SHEpruu aToma JIPS, JIP6, JIP32, MP21, MP23,
BOJIOPO/IA. MP44, MP38, MP39, MP46, JIP14,
CrnoHTaHHOE U BBIHYXICHHOEC H3Jy4YE€HHUE CBETA. JIP13, JIP12, JIP28, JIP31
Jlazep.
ITPOCBETUTEJIbCKHUM ITPOEKT Ob ATOMHOU
OTPACIIM JJIA TIEJATOI'OB M MHIKOJIBHMKOB
«ATOMHBIIN YPOK»
B ToM unciie npakTHYECKHUX M J1a00PATOPHBIX 3aHATHH 2/0
[TpaxTrueckoe 3ansatue Ne 30 2/0 OK 01, OK | [TPy5, IIpy9, I1P62,ITP66, I11P67, MP1
«3amnuch sAaepHbIX peakiuil. CTpoeHne aToMOB M aTOMHBIX 02, OK 03, | MP3, MPI15, MP12, MP13, MP17
siep. 3aKOH paJIMOaKTUBHOTO paciajay. OK 09 MP19, MP 20, MP45, MP42, MP 43
MPS§, MP10
Tema 7.3 JMpakTHYecKne eIMHUIbI, COIepPKAHNe 2/0 OK 01, I1PG1, I1PG2, ITPG3, I1P64,
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ATOMHOE AP0

Hyxnonnas mozaens siapa ['eitzenbepra - MBaneHko.

3apsn  sgpa.  MaccoBoe  umcio  sapa. M3orombl.
PamnoaktuBHOCTh.  Asbda-pacman.  DJIEKTPOHHBIH U
NO3UTPOHHBIA Oera-pacman. [amma-uziaydeHue. 3akoH
PaAMOAKTUBHOIO pacnajga. PaamoakTUBHBIE H30TOIBI B
npuposne.  CBoHCTBAa  MOHM3MPYIOIIETO  M3JIY4YECHHMS.
BinusHue paauMoakTHBHOCTH HA JKHUBBIE OpPraHU3MBI.
EcrectBennblii ¢on uznydenus. Jlozumerpusi. DHeprus
CBSI3M HYKJOHOB B sijpe. Snepubie cuibl. [ledekt macchl
anpa. SnepHble peakuuu. [leneHue U CUHTE3  szEp.
Snepublie PEaKTOpBHI. [TpoGnembr YIPABISIEMOTO
TEPMOSJIEPHOTO  CHHTE3a.  ODKOJIOTUYECKUE  ACHEKTHI
pa3BUTHUSA SJIEPHOM PHEPreTUKu. MeTonbl perucTpauuud u
UCCJIEJOBAHMSI 3JIEMEHTAPHBIX YaCTHULL.
@yH/IaMEeHTANIbHbIE B3aUMOJEHCTBUS. bapuoHbl, ME30HBI U
nentonsl. [IpencraBnenne o CrannaptHoit Mmonenu. Ksapk-
JII0OHHAs Mozenb anpoHoB. dusmka 3a mnpenenamu
CranpgaptHoit mopenu. TemHas wMarepuss W TE€MHas
sHeprus. EnuHcTBO prusnueckoit KapTUHBI MUpA.

OO0pazoBaHue pajoHa B MOMEIICHUSX. 3alluTa OT
paavalM MpU MOCTPONKE COOPYKEHHMH JUIsi paboThl C
paJOaKTUBHBIMU BEIIECTBAMM.

2/0

OK 02, OK
03, OK 06,
OK 07

I1P65, I1P66,  IIPGS, IIPGY9, IIPyl
[IPy2, IIpy3, Ilpy4, IIPyS, IIPyl0
ITPyl11, IIPyl13, JIP25, MP4, MP6
MP13, MP17, MP18, MP19, MP20
JIPS, JIP6, JIP32, MP21, MP23, MP44
MP38, MP39, MP46, JIP14, JIP13
JIP12, JIP28, JIP31

Pa3nes 8. DiieMeHTBI ACTPOHOMMH M ACTPO(PU3UKH.

4/0

Tema 8.1 Dj1eMeHTHI
aCTPOHOMHUM U
acrpodusuxu.

I[I/II[aKTI/I‘leCKI/Ie € IMHUIBI, COACPKAHUEC

4/0

Oranel  pa3Butug  actpoHomuu. [lpuknanHoe
MHUPOBO33PEHYECKOE 3HAYECHUE aCTPOHOMHH.
[IpyuMeHUMOCTh  3aKOHOB  (PU3UKU JUIsI  OOBACHEHUS
HIPUPOJIBI KOCMHYECKHX 00BEKTOB. MeTtoel
aCTPOHOMUYECKUX HCCIIEIOBAHMI. CoBpeMeHHbIE
ONTUYECKUE TEJIECKOIIBI, pasiuOTENECKOIBI,

2/0

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

OK 07

[1PG3, I1Py6, ITPy8,MP 10,
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BHeaTMoc(epHas acTpoHoMusa. Bua 3Be3mHOro Heba.
Co3Be3nusi, SpKHE 3Be3/bl, IUIAHETHl, HMX BHUJUMOE
nemwkenne. ComHeunas cucrema. Comane. CoaHedyHas
akTUBHOCTh. McTrounuk sHeprun ConHIla U 3Be3/1. 3BE3/IbI,
1504 OCHOBHBIC XapaKTEPUCTUKH. Jwnarpamma
"CHIeKTpaNbHBIN KJACC - CBETHUMOCTH'. 3BE3]lbl TJABHOMU
ITOCJICIOBATEILHOCTH. 3aBUCHMOCTE '"Macca - CBETUMOCTh"
JUI 3BE€3]l IVIABHOM IIOCIIEOBATEIbHOCTH. BHyTpeHHee
crpoeHue 3Be3l. COBpEeMEHHBIE TMPEJCTABICHUA O
MPOUCXOXKACHUH W 3Boionnu CoiHIA U 3Be3]. JTarbl
KU3HM 3Be3d. Mueunsiid Ilyte - Hama [anaktuka.
Ilonoxenne u nemwxkenue ConnHna B Iamaktmke. Tumbl
rajakTuk. PaguoranakTukd W KBazapbl. UepHble AbIPHI B
aapax ranakTuk. Bcenennas. Pacmmpenue BcenenHoil.
3akon XaO0mna. Pa3beranue ramaktuk. Teopusi bombiioro
B3pbIBa. PenmkToBoe m3nmydenue. MacmtabHasi CTpyKTypa
Bcenennoii. Mertaranaktuka. HepemeHHble TpoOIeMbl
ACTPOHOMUH.

B TOoM 4nc/Ie IPaKTHYECKUX U J1a00PATOPHBIX 3aHATHIM 2/0
[Ipaktuueckoe 3ansitue Ne3dl «CrtpoeHue u cocraB 2/0 OK 01, OK | ITPy5, IIpy9, I1P62,ITP66, I11P67, MP1
Conneunoit cucrtemsbl. ['amaktuku. PabGora ¢ kaprou 02, OK 03, | MP3, MPI15, MP12, MP13, MP17
3BE3HOTO HEOA OK 09 MP19, MP 20, MP45, MP42, MP 43
MPS8, MP10
IIpomexyTOUYHASI ATTECTALUSA 18
Bcero: 196/38
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3.3 Ilepeyennb J1a00PaTOPHBIX M MPAKTHYECKHUX PadoOT

Temel
3aHATHUN

7abopaTOpHbIX W (WIM) TNPAKTHYCCKUX

Kpartkoe coneprkanue/ onucanue (11eab paboTh)

Criennann3upoBaHHOE o0opyoBaHue,
TEXHHYECKHE  CpEICTBa,  NPOrpaMMHOE
obecnieueHue (mpu HEOOXOIMMOCTH)

Paznea 2 MEXAHUKA

JlabopaTopHble 3aHATHS

JlaGopaTopHoe 3ansaTre Nel
«OmnpeneneHue MIOTHOCTH BEIIECTBA»

"  JKCIIEPUMEHTAJIEHO OIIpEAEIUTh
IUIOTHOCTH KHUJIKOCTH U TBEPAOIO TEINA;

" OIpPEIEIUTH LEHY JICTICHUS
M3MEPUTENBHBIX npubopoB, U3MEPUTh
TrEOMETPUYECKUE PA3MEPBI TEJ, ONPENEIUTh HX
Maccy, paccuuTaTb 00beM, pe3yIbTaT CPABHUTD C
TaOJMYHBIMA ~ 3HAYEHUSIMH U YCTAHOBUTH
MOTPEIIHOCTh SKCIIEPUMEHTA

BEChl C pa3HOBECAMU; JIMHEIKa MacIITabHas;
LITAHTCHIUPKYJb, MEH3YpKa;  BELIECTBO,
IUIOTHOCTh KOTOPOT'O HY’KHO OIIPEIEIUTh

JlaboparopHoe 3ansiTue No2
Omnpenenenne k03¢ (HUIMEHTA KECTKOCTH YIPYTOTO
Tena

* J3yuuTh 3aBHUCHMOCTb CHJIBl YIPYTOCTH
OT JMHEWHOW JnedopMmanuu; Ha TpuUMepe
neGopMaluu  pacTSKEHUs SKCIEPUMEHTAIbHO
IIOATBEPANUTH CIPABEUIMBOCTh 3akoHa ['yka;

[ratuB ¢ wMydTOil U  Oep)KaTENAMH,
JUHAMOMETP C HCCIENYyEMOU IPYKMHOU H
3aKpBITOM  IIKaNOM (MM HMCCIeayeMbli

JOCKYT pE3WHBbI), JIMHEHKa, yalla OT BECOB,

ONpeNeNuTh  PacyéTHBIM U TpapuuecKuM | HAOOp Tpy30B C U3BECTHBIMH MaccaMu (T10
crocobamu K03 duueHT ynpyroctu | 100 u 50 rpammoB)
(’KECTKOCTB) NPY>KUHBI (PE3UHBI);
"  OIpEAETHUTh 11(33:0% JIeTIeHUS
U3MEPUTENBbHBIX npubopoB, U3MEPUTh
VIUITMHEHUE YIPYroro Tela TpHA Pa3IUIHBIX
negopmanusx, paccuuTaTh KO3 PUIUEHT
KECTKOCTH,
" pe3yibTaT CpPaBHUTb C  TaOJIWYHBIMU
3HAYCHUSIMH W YCTaHOBUTH  TIOTPEITHOCTH
HKCIIEPUMEHTA
IIpakTH4YeckHe 3aHATHA
[IpaxTuueckoe 3anstue Nel ®  HAYYHUTHCS pasnuyarhb BUBI | UHAUBUAYAIBHOE 3aJjaHue, KOHCTIEKT
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Pentenue
JBHKCHUS.

3agad II0 KHHEMAaTHUKE. YPaBHeHI/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, pas3iiniaTtb €ro
OTHOCHUTEJIBHOCTh; HAY4UThCS (QOPMYIUPOBATH
CIIETYIOIINE TIOHATHS: MEXaHUYECKOE JIBHIKCHUE,
CKOpOCTh W YCKOpEHHE, CHCTeMa OTCYeTa,
MEXaHUYECKUU MPUHIUIT OTHOCHUTCIILHOCTH,

" mocie U3YyYCHUS TEOPETUYECKOTO
MaTtepuajia paccMOTpPEeTh oOpasel] pelieHHs
THUITOBBIX 3aaa4, BBITIOJTHUTH 3alaHUuA
NPaKTUYCCKON YacTh

JIKIUH, CIPaBOYHbIE MaTEePHUAIIbI

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

" HaAY4YHUTHCA PCIIaTh 3adadu Ha IIapaMETPhl
BpallaTCJIbHOI'O JIBUXKCHHA

WHIWBUAYAJIIbHOC 3aaHuC, KOHCIICKT

HeKHHﬁ, CIIPaABOYHBIC MaTCpHAJIbI

[Ipaktuueckoe 3anstue Ne3 Pemenue 3agau no
Teme «Buasl cuil B Mexanuke. Cuia TpeHHs MOKos,
CKOJIBXKCHUA, KAYCHU S, BPALLICHU A

"  PacKpbITh COJIepKaHHe 3aKOHOB HproToHa
U OCOOCHHOCTH CHJI Pa3UYHOM TPUPOJIBI;
3aKpENHUTh YMEHUSI U HABBIKU PEIICHUS 3a7a4 Ha
BTOpOM 3akoH HproToHa, Korma Ha TeENo
JIEUCTBYIOT HECKOJIBKO CHIT

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

TeTpaab i1 IMPaKTUYECKUX paboT, pyuka,
METOANYECKHUE PEKOMEHIalluu o
BBIIIOJIHEHUIO paboTsl, CIIPaBOYHBIN
MaTepual, IMHENKa, KapaHamt

[Ipaktuueckoe 3anstue Ned4 3akoHBI COXpaHEHHS B
MEXAHUKE U UX IPUMEHEHHE

" 3aKpenuThb YMEHMS M HAaBBIKM PEIICHUs
3a7a4  HAa 3aKOHBI COXPAHEHWS DHEPIUM U
IMITyJIbCA TEJIa;

" qocie
Marepuaia
THUTIOBBIX

U3Y4YEeHUS
paccMoOTpeTh
3ajad,

TEOPETUIECKOTO
oOpasery  pemeHus
BBIITOJIHUTH 3alaHus

TeTpajab i1 TMPaKTUYECKUX paboT, pyuka,
METOANYECKHUE PEKOMEHIalluu o
BBIIIOJIHEHUIO paboTsl, CIIPaBOYHBIN
Marepuai, JUHEHKa, KapaHIam
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MPaKTUYECKOM YacTh

[IpakTrueckoe 3ansatue Ne5

" 3aKpCnuTh YMCHHA M HABBIKA PCHICHUA

TETpaab Uil MPAKTUYECKHX paboT, pydKa,

Pemenue 3anay Ha popmysnsl padotsl cuil. Pabora u | 3amau Ha Gopmynbl pabOThI, MOLTHOCTH, 3aKOHBI | METOJUYECKHE pEeKOMEeHIaluu o
MOIIIHOCTb. DHEPrusi, €¢ BUIbl. 3aKOH COXPAHEHHUS | COXpaHEHUS BBITIOJIHEHUIO paboTHI, CIIPaBOYHBIN
SHEPruu " [ocie U3Y4YCHUS TEOPETUYECKOIo | MaTepuall, JIMHEHKa, KapaH Jall

Marepuaia paccMOTpPEeTh o00paszel peHieHUs

TUIIOBBIX 3ajad, BBITIOJTHUTH 3aJlaHus

IIPAKTHYECKON YaCTH

]

[IpakTnueckoe 3ansatue Ne6. Pemenue 3a1a4 Ha
Temy «PaBHOBecHE aOCOIIOTHO TBEPIBIX TEI»
Paznen 3  MoJaekyasipHass  ¢(u3MKa H
TePMOIMHAMMKA
JlaboparopHble 3aHATHUS
Jlaboparoprnoe 3anstue Ne3“IIpoBepka ra3oBBIX "  M3y4YUTh B3aUMOCBS3b Makpockonunyeckux | CunbpoH  (aTIOMUHHEBBIH  Te€pMETHYHBII

3aKOHOB”

[1apaMeTpoOB Tra3a 3aJaHHOM MacChl; OIBITHBIM
nyréM yOenuTcss B CHpPaBEIMBOCTU 3aKOHA
boiinsa-Mapuorra;

" omnpenenauTh 00bEM M AABICHHE Taza MpHU
IIOCTOSIHHOM ~ TeMmImeparype TMpH  pa3IMdHOM
MOJIOKEHHUHU CTEKJIIHHOU TpyOKe B cocy/ie

OUIUHAP C TOQPUPOBAHHBIMU CTEHKAMHU,
IIKaJOM YCIIOBHBIX €IUHUL, IOPIIHEM C

BEPTUKAJIILHBIM BUHTOM), BO3JIYXOBOJIHBIH
COEMHUTENBHBIN LLUIaHT, MaHOMETD,
OapoMeTp, HCHBITYEeMBbIM Ta3 3aJlaHHOU

MacChl — BO3JIYX.

JlabopaTtopnoe  3ansatue  Ned
KodduimeHTa MMOBEPXHOCTHOM
YKUJKOCTH METOJIOM OTpPHIBA KaIleb

Ornpenenenue
MJIOTHOCTHU

"  ONpEelNeluTh IOBEPXHOCTHOE HATSKEHHUE
BOABl U MBUIBHOI'O pacTBOpa METOIOM OTphIBa
Karesb

" W3MEpPUTh Maccy OJHOM Kaluld, JJIHHY
TPaHULBI TIOBEPXHOCTHOTO CJIOSl, PaccuuTaTh
KOO(Q(QUIHUEHT  MOBEPXHOCTHOTO  HATSHKEHUS
pacTBOpOB;

"  pe3ysbTar
3HAYCHUSIMU U
HKCIIEPUMEHTA

TaOJIMYHBIMU
MOTPEITHOCTh

CPaBHUTb C
YCTaHOBHTh

IIPHUI]  JJIST YUCTOM BOJXBI, IIIPHUIL JUIS
MBUIBHOTO pacTBopa (o0bemom 5-10 wmu),
CTaKaHYMK C YHCTOM BOJOM, CTaKaHUYMK C
MBUIBHBIM PaCTBOPOM, IITAHTCHIMPKYIb WIH
MHUKPOMETP, OCTPO OTTOUYSHHBII KapaH/aIll.
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JlabopaTtoproe  3amarme  NeS5  OmpeneneHue
BJIQXKHOCTH BO3/IyXa U aTMOC(HEPHOT0 JaBJICHUS

U3MEPUTh OTHOCUTEIBHYIO BIQXKHOCTh BO3AYyXa B
nabopatopun (GU3UKU C TIOMOIIBIO ICUXPOMETPA,
U3MEpPUB TeMIlepaTypy BIQKHOIO M CyXOro
TEpMOMETpa

rurpometp ncuxpomerpudeckuiit BUT — C,
CTakaH ¢ KUIITUYEHOH BOJIOU

JlabopaTtopHoe  3aHatue  Ne6
YIEIbHON TEIUIOEMKOCTH BEILLECTBA

Onpenenenne

" ONBITHBIM IIYTEM OIIPCACIHTL BCIMYMHY
YHGHBHOﬁ TCIINIOCEMKOCTH B€IICCTBA U BBIACHHUTDH

(GU3HYECKUH  CMBICT  YpaBHEHHUS  TEIUIOBOTO
Oajanca;

" ONpPEICIIHTH LEHY JIETICHHS
U3MEPUTENIBHBIX TPUOOPOB, H3MEPHUTH Maccy
KaJJOpUMETpPa, BOJbI, TeJia, HArpeB  TeJo,

IIPOM3BECTH TEIUIOOOMEH C BOJOW, pacCcUUTaTh
TEIUIOEMKOCTh TeJa,

BEChl OINTUYECKHME Ha IITATUBE; Pa3HOBEC;
UCCIIEyEMOE  BEUIECTBO; KaJIOPUMETD;
TEPMOMETD; FIEKTPOIUIUTKA; COCY/[] C BOJOM

" pe3yibTaT CpPaBHUTh C  TaOJIWYHBIMH
3HAQYEHUSIMU U YCTAHOBUTh  IOIPELIHOCTh
JKCIIEPUMEHTA
JlaboparopHoe 3anartue No7 OmpeneneHue MOIyIs "  HAy4YUTbCH CO3/1aBaTh KpUCTAJUIBL, | IOBAPEHHAsA COJb, AUCTUIIMPOBaHHAs BOJA,

YIPYTOCTH PE3UHBI

IPOHAOIIOAAaTh POCT KPHUCTAILIA, N300Pa3UTh €ro
3Tarbl rpadu4ecKy;

"  ONpeAeNuTh MOAYNb YINPYTOCTH PE3HHEI
IPU PACTSHKEHUY;

"  [IPOU3BECTH PACTLKEHUE LIHYpa, U3MEPUB
pasmep nedopmariuu;

" pe3yibTaT CpPaBHUTH C
3HAYEHUSIMH UM  YCTaHOBUTb
HKCTIEPUMEHTA

TaOJINYHBIMA
MOTPENIHOCTh

BOPOHKA, JICpEBSHHAs IMIMaXKa, Mapiis,
CTaKaHbl, HUTKa (JIeCKa), PE3MHOBBIN ILIHYP
mmaon 25—30 cMm u ceuenuem 4— 10 mm2
,Ha0op rpy3oB mo 0,1 Kr, mTaTUB, TUHEIKA,
IITAHTSHITUPKYITh HITH MUKPOMETP

IIpakTH4eckHe 3aHATHA

[TpakTrnueckoe 3ansTue Ne7
Pemenne 3amad mno Tteme «OCHOBBI
VYpaBHEHHUE COCTOSIHUA UAEATBHOTO ra3a

MKT.

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

TeTpajab Ui TMPaKTUYECKUX paboT, pyuka,
METOAUYECKHUE PEKOMEHTalluu 1o
BBIIIOJIHEHUIO paboTsl, CIIPaBOYHBIN
MaTepHuall, JMHENKA, KapaHJaml
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" qocie W3y4YEHUs TEOPETHYECKOTO
MaTepuaiga paccMOTpeTh oOpaszel  peleHus
THIIOBBIX 3azad, BBIIIOJIHUTh 3a/1aHus
IIPAKTHYECKON YaCTH
[Ipaktuueckoe 3anstue Ne§ " HAy4YUTbCA BBIYMCIATH  JaBJICHHE B | TETPaAb [JIs NPAKTHUECKUX padoT, pydKa,
JlaBneHue SJKUOKOCTEM M TBEpIAbIX Tel. 3aKOH | )KUAKOCTSX M TBEpIAbIX TejlaX, [EPEBOAUTH | METOAUYECKUE peKoMeH1auuu o
[Tackais. €AMHULBI U3MEPEHUS B Pa3JIUYHbIE CUCTEMBI; BBIIIOJIHEHUIO paboThl, CIIPaBOYHBIN
" qocie U3Y4YEHUS TEOPETUUECKOI0 | MaTepHall, JINHEHKa, KapaHall
MaTepuaiga paccMOTpeTh oOpaszeln peleHus
TUIOBBIX 3a/ady, BBITIOJIHUTH 3a/IaHUS
MIPAKTUYECKOW YaCTH
[Ipaktrueckoe 3anatue No9 AOCOMIOTHBIE W "  HAYYUTHCS BBIYUCIIATH pasmep | TeTpaab JUIsl TPAKTUYECKUX paboT, pyuka,

OTHOCHUTCJIIBHBIC ,HC(I)OpMaLII/II/I TBép,Z[BIX TCJI

nedopmaluu B TBEPJBIX Telax, ONPEACISITh BHUJI
nedopMaIuu, IePeBOANTD STUHUIIBI U3MEPEHUS B
Pa3IMYHBIE CUCTEMBI;

" [ocie U3Y4YEHUS TEOPETUUECKOTO
MaTepuaiga paccMOTpeTh oOpaszel peleHus
THUTIOBBIX 3a/ady, BBITIOJIHUTH 3a1aHUs

HpaKTquCKOﬁ qacTHu

METOANYECKHUE PEKOMEH1alluu o
BBIIIOJIHCHUIO paboTsl, CIIPaBOYHBIN
MaTepua, JMHEeWKa, KapaHanl

[IpakTuueckoe 3anarue Ne 10
Pemenune 3a1a4 o

TeEME «OCHOBBI

TepMOIMHAMUKH. [IpuMeHeHne nepBoro Havana
TEPMOJAMHAMUKH K U30IIPOLIECCAM.

" 3aKpENUTh YMEHHS W HaBBIKK PEIICHUS
3a7a4 Ha IIEpBOE HAYAIO TEPMOJAMHAMHUKH U
KII/I TermoBoro nBurarens;

" mocie U3YYCHUS TEOPETUYECKOTO
MaTepuaia paccMOTPeTh OOpasel pelIeHUs
TUTOBBIX  3aj7a4,  BBIIOJHHUTH  3aJaHHS

MIPAKTUYECKON YaCTH

TeTpajap i1 IMPaKTUYECKUX paboT, pyuka,
METOANYECKUE PEKOMEHIalluu o
BBIIIOJIHEHUIO paboTsl, CIIPaBOYHBIN
MaTepual, IMHENKa, KapaH1amt

[Tpaktuueckas pabora Nell
JIBUTATEIIS»

«KIIJI TemnoBOro

" 33aKpenuThb YMEHHMS M HAaBBIKM PELICHUs
3aga4 Ha KIIJI TeroBoro nBurarens;

" mocie U3YYCHUS TEOPETUYECKOTO
Martepuaia paccMOTpPeTh oOOpasel pelieHUs
TUTOBBIX  3a7a4y,  BBIIOJHUTH  3aJaHMs

TeTpajb Ul MPAKTUYECKUX paboT, pydka,
METOANYECKUE PEKOMEHTallnH o
BBIIIOJIHEHUIO paboTHI, CIIPaBOYHBIN
Marepua, JUHEeHKa, KapaH/Iaml
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MPAKTUYECKOM YacTh

Pa3nen 4. DiekTpoanHaMuka

JlabopaTropHble 3aHATHSA

Jlaboparopuoe  3anarue  Ne8  Omnpenenenue "  OIpElECHHUE YAEIbHOIO CONPOTUBIEHMS | MCTOYHMK TOKa, AaMIIEPMETP, BOJBTMETP,
yII€JIBHOTO COMPOTHUBIICHUS ITPOBOJHHUKA MIPOBOJHHKA SKCIIEPUMEHTAIBHBIM TYTEM; COETMHUTEIIbHbIE poOBOJIA, KITI0Y,
"  OIpENEIUTH LIEHY JIEJIEHNs | IITAaHT€HLIIUPKYJIb, JIMHENKA, KyCOK MPOBOJA,
U3MEPUTENIbHBIX MNpUOOPOB, HU3MEPUTH [UIMHY | yIEIbHOE COINIPOTUBIICHUE KOTOPOTO
IIPOBOJHMKA, cOOpaTh AIEKTPUYECKYIO LEMb IO | ONpEIeseTcs
CXeMe, CHATh MOKa3aHus NpuOOpoB, paccuuTaTh
YZI€IbHOE CONPOTHUBIIEHUE IIPOBOIHUKA,
" pe3ynbTaT CpaBHUTb C TaOIMYHBIMH
3HAYEHUSIMU U YCTAaHOBUTb  IOTPEUIHOCTh
HKCIIEPUMEHTA
JlaboparopHoe 3aHsTHE Ne9 OxcnepumeHTalbHAs "  HU3y4YUTH MIOCJIEI0BATEIBHOE U | AICTOYHUK  DJJEKTPUYECKON  JHEpruu ¢
poBepKa 3aKOHOB napauieaTbHOTO U | mapajjieIbHOe COeAMHEHUS TPOBOIHUKOB; MOCTOSTHHBIM HarpsbkeHueM (He Bbiie 25B);
[0CJIEI0BATEIBHOIO COEIMHEHUS IPOBOIHUKOB "  OIpEleIUTh LEHY JIJIEHUS | BOJIBTMETP IIKOJIBHBIH; aMIepMeTp
U3MEPUTENbHBIX npudopoB, coOpath | MIKOJIBHBIA, HA0Op  JEMOHCTPALIMOHHBIX
AIIEKTPUYECKYIO Lenb o CXEME | pE3UCTOPOB C Pa3HbIMU CONPOTUBICHUIMH,
MIOCJIEI0BATENBHOIO " NapaJUIEIBHOTO | KJIK0Y, COEIMHUTENBHBIE IPOBOJA

COCAMHCHU A, USMCPUTH CUJTY TOKA W HAIIPSI)KCHUEC
Ha BCEX YYACTKax, IIPOBCPUTH COOTHOMICHUC
napameTpoB Ha COOTBETCTBHC 3aKOHaM
COCOAMHCHUA

Jlaboparoproe 3anarue NelO WM3yuenume paboThI
mynpTuMmeTpa. Onpenenenne J/1C u BHyTpeHHETO

HAaYYHUTBCA IO0JB30BATHCA MYJIBTUMCECTPOM JJIA
Pa3HbIX PEIKUMOB pa6OTLI

MYyJbTUMETpP, Ha0Op pPE3UCTOPOB,
TPUOABI,  HCTOYHHUK  TOKa,

U0,
peocrar,

COIIPOTUBJICHHUA HCTOYHHUKA BJ'IeKTpI/I‘IeCKOﬁ COCIMHUTCIIBHBIC ITPOBOJAA, KIIFOY.

SHEPruu

Jlaboparopuoe 3amstue Nell  Ompenenenue " pacKpbITh BIHMSHUE TEMIepaTypbl Ha | IpUOOp A OMpeeNieHUus] TEeMIepaTypHOro
TEMIIepaTypHOro Ko pHuIreHTa Meau AIIEKTPUYECKOE  CONPOTHUBIEHHE  METAUIOB; | KOOQ(UIIMEHTa  CONPOTHBIEHHS  MEHH,

ONBITHBIM MYTEM ONpeAenuTh KO3 UIUEHT
TEPMUYECKOTO CONPOTUBICHHUS Meau, coOpas

tepmomeTp TexHudeckuid or 0 mo 100°C ¢
neHoit nenenus 1°C, ommeTp, BHEUIHUU
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AIIEKTPUYECKYIO IIeTb U U3MEPHUB AJIEKTPUUYECKUE

rapamMeTpsl IPH  PA3IMYHBIX  TEMIlepaTypax
IIPOBOJIHUKA,;
" JOCTPOMTH 110  BKCIEPUMEHTAIbHBIM

JAaHHBIM IpaUK 3aBUCUMOCTHU COIIPOTHUBIIEHUS OT
TEMIIEpaTyphl

cocyn KaJopuMeTpa c BOJIOM,
AJEKTPOIUIUTKA,  KIIIOY, COCIMHHUTEIIbHbIC
MIPOBO/JIA, IITATHB C My(PTON U JTAITKOH.

JlaGopaTopHoe
COTIPOTHBIICHUS PE3UCTOPA METOJIOM MAPKHPOBKU

Onpenenenne

"  ONpeleuTh HOMMHAJIbHOE
COIPOTHUBIIEHUE pE3UCTOpPOB METOJIOM
MapKUPOBKH;

"  OompeaCiIuTh OOMYCTHMOC 3HAUYCHUC CHIIBI
TOKa I HAaHHBIX PE3UCTOPOB IIPpU HN3BCCTHOM
HOMHHAJIC MOIIIHOCTH

Ha0Op PE3UCTOPOB Pa3HBIX CONPOTUBICHHI,
TabJIMIIa 3HAKOB MAPKUPOBKHU.

Jlaboparopuoe 3anstue Nel3 Omnpenenenue KIIJ]
HarpeBaTesen

"  HAYYWTBCS  MPAKTUYCCKH
TETIOBYIO oTJaqy
HarpeBaresi Jr00ro THIIA;
" [POW3BECTH  HATPEB  IKUAKOCTH H
OIPEJICNIUTh TEIUIOBbIC TApaMETPhI IPOIIeCcca;
* onpenenuth  APGHEKTHBHOCTH  PabOTHI
HarpeBaTelnell CpaBHEHHEM IMOJNYYEHHOH U
MepeTaHHON TETUIOTHI

OonpecaCiIsATb
QJICKTPHUICCKOIo

2 DJIEKTPUYECKUX HArpeBaTelis, COCYH JUIs
KHTISTYCHUS BOABI, BOJa, TEPMOMETP,
CeKyHI0Mep (Yachl), CIPaBOYHUK MO (pr3HKe

JlaGopatopHoe
ANEKTPOXHUMUYECKOTO
npoliecce IeKTPoIn3a cynb(ara MeIu.

Omnpenenenue
OKBUBAJICHTA

" OIpPEHEIUTH JIEKTPOXUMHUUECKUN
SKBUBAJIECHT MEU SKCIEPUMEHTAIBHBIM ITYTEM;

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

BEChl U PA3HOBECHI;  aMIIEpMETP; Yachl;
JNEKTPOIUINTKA; aKKyMYJISTOpHas Oarapes;
peocTaT; K04, MEeTHbIEe ANEeKTPOAbI (2 1IT).)
CO BCTaBKOW, COCIUHUTEIBHBIC TIPOBOJA;

"  HAaWTH DJIEKTPOXMUMHUYECKUN DKBUBAJICHT | DJIEKTPOJIUTHYECKAs BaHHA C PacTBOPOM
MEIU Yepe3 Maccy oOcaJka Ha DJIJIEKTPOJEH | MEIHOIO Kyropoca
[apaMeTpbl AIEKTPUUECKOH LIETIH;
" pe3ynbTaT CpaBHUTb C TaOJIMYHBIMU
3HQYEHUSAMU U YCTAHOBUTb  IOTPELIHOCTH
JKCIIEPUMEHTA
JlaGopatopHoe 3aBUCHUMOCTh "  U3MEpATHh COMPOTHBICHHWE TPOBOJHUKA | MYyJIbTHUMETP, MNPUOOPHI  JUISI  HU3YUYCHHS
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COTIPOTUBIICHUS
MeTaslla U MOJTYIPOBOIHHUKA

TEeMIIEPaTypbl

OMMETPOM,;
. YCTAaHOBUTH 3aBUCHUMOCTL COIIPOTHUBIICHUC
MeTaJula ¥ MMOJIYIPOBOJHUKA OT TEMIIEPATYPhI

3aBUCHUMOCTH CONpPOTHUBIIEHUS MeTalia H
HOJIYIPOBOJHHUKA oT TEMIIEPATYPHI,
TEPMOMETD, 3JEKTpUYECcKas IJIUTKA, IITAaTHB
C IIPUHAIEKHOCTIMH, KOJI0A C BOJIOH.

IIpakTnyeckune 3aHsaTUs

«Coennaenne
KOHJIEHCATOPOB B OaTaperoy

KOHJIEHCATOPa, 3HaTh €ro NpUpo.y,
"  M3y4YUTh BHJBI KOHJEHCATOPOB, CIIOCOOBI
COEIMHEHUS KOH/IEHCATOPOB B OaTapero;

" mocie W3YyYCHUS TEOPETUYECKOTO
Marepualia pacCMOTpeTh 00pasel] pelieHuUs
THUTIOBBIX 3ajad, BBINOJIHUTh 3aJJaHHs

IIPAaKTHYECKON YaCTH

[IpakTuueckoe 3ansatue Nel2 "  U3Y4WUTh NIEKTPUYECKOE II0JIe, 3HATh €ro | UHAMBUAYAJIbHOE  3aJaHue, KOHCIIEKT
Pemenue 3ana4 no reme «NEKTPOCTATHKA IIPUPONY, €ro JEWCTBHE Ha JJIEKTPUYECKUE | JIEKLUI, CIPABOYHBIE MAaTEPUAIbI

3apsAJbl U Ipyrue JIEKTPUIECKUe 10,

" qocie U3Y4YCHHUS TEOPETUYECKOIO

MaTepuala pacCcMOTpETb oOpasel] peleHHs

THUIIOBBIX 3ajad, BBITIOJIHUTh 3aaHus

IIPAKTHYECKON YaCTH
[TpakTueckoe 3ansatue Nel3 "  U3Yy4UTH JIEKTPUYECKOE [OJIE | UHAUBUYAIIbHOE  3aJlaHMUE, KOHCIIEKT

JICKHI/Iﬁ, CIIPaBOYHBIC MaTCPUAJIbL

[TpakTueckoe 3ansatue Nel4
Pemenue 3agau «3akonsl OMa. CONPOTHBICHUE

" 3aKpENUTh YMEHHUS U HABBIKA BBIYMCIICHUS
CUJIBI TOKA, HAIpPSIKEHUS, COMNPOTUBIICHUS 10
omnpeneneHuo U mo 3akoHy Owma sl ydacTka
[EITH;

" mocie U3yUCHHUSI TEOPETUIECKOTO
Marepualia paccMOTpeTh o0pasel pelieHUs
THUTIOBBIX 3ajad, BBINOJIHUTh 3aJJaHHs

MIPaKTUYECKON 4acTH

TeTpaab Ul MPAKTUYECKUX paboT, pydka,
METOOHUYECCKHEC PEKOMEHOAAINN I10
BBITIOJTHEHHUIO paboTHl, CIIPaBOYHBIN
MaTepHall, JMHEHKa, KapaH1aml.

[IpakTnueckoe 3anarue Nel5

«CMmemanHoe  cOoeTMHEHHE

ITPOBOJHUKOB»

" 3aKpCnuTbh YMCHHA U HABBIKW BHIYMCIICHUA
CUJIBI TOKa, HaANPsHKCHUSA, COIPOTUBIICHHUA II0
OMNPCACIICHUIO W II0 3aKOHY Owma AJId y4aCTKa

TeTpaab Uil MPAKTUYECKUX paboT, pydKa,
METO/INYECKUE peKOMeHIalun o
BBITNIOJTHEHHUIO paboTHI, CIIPaBOYHBII
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e € y4€TOM 3aKOHOB pa3IMdYHOro COCAMHCHUA

IPOBO/THUKOB;

" mocie W3yYCHUS TEOPETUIECCKOTO
MaTepuaza pacCMOTPeTh O0paszen  peuieHHs
THUTIOBBIX 3ajad, BBINOJIHUTh 3aJJaHHS

IIPAKTHYECKON YaCTH

Marepual, JMHEeWKa, KapaHalll.

[TpakTrueckoe 3anstue Nel6

" Hay4YuThCA peIIaTh 3aJadyd, HCHOJIb3Ys

TeTpajab U1 TMPaKTUYECKHX paboT, pyuka,

Pemenne 3amau mo teme «Pabora, MOUIHOCTH U | (hOpMYJIBI pabOTHI TOKA U MOIIHOCTH; METOANYECKUE PEKOMEH1alluH 1o
COIIPOTHBIICHUE 3JIEKTPUUECKOTO TOKA» " qocie U3Y4YCHHUS TEOPETUYECKOIO | BBIITOJIHEHHUIO paboTHl, CIIPaBOYHBIN
MaTepuala pacCMOTpeTb o00pasel pelleHus | MaTepuai, JIMHEeiKa, KapaHIalll
TUIIOBBIX 3ajad, BBITIOJIHUTh 3aaHus
IIPAKTUYECKON YacCTH
[TpakTnueckoe 3ansatue Nel7 "  HAYYUTHCA pewiarb 3a1a4u Ha | TeTpaJap A NpPaKTUUYECKUX paldoT, pydka,

Pemenune 3amau no teme «DIEKTpPUYECKUH TOK B
Pas3IMYHBIX Cpeaax»

OIIpEe/ICTICHUE MapaMeTPOB JICKTPOIIN3A;

" mocie U3YyYCHUS TEOPETUYECKOTO
Marepualia pacCMOTpeTh 00pasel] pelieHuUs
THUTIOBBIX 3ajad, BBINOJIHUTh 3aJJaHHs

IIPAKTHYECKON YaCTH

METONYECKUE PEKOMEHTalluH 1o
BBITIOJTHEHHUIO paboTHl, CIIPaBOYHBIN
MaTepuall, JIMHEHKa, KapaHJalll

[TpakTnueckoe 3ansaTue Nel8
Pemrenne 3amau no teme «MarHuTHOE MOJE U €ro
XapaKTEPUCTUKN

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

" mocie U3YYCHUS TEOPETUIECKOTO
Marepualia paccMOTpeTh o0pasel peuieHUs
THUTIOBBIX 3ajad, BBINOJIHUTh 3aJJaHHs

IIPAKTHYECKON YaCTH

TeTpajb Ul MPAKTUYECKUX paboT, pydka,
METOIMYECKUE PEKOMEHTalluH o
BBIIIOJIHEHUIO paboTHI, CIIPaBOYHBIN
MaTepHall, JMHENKa, KapaH1anl

[TpakTrueckoe 3ansaTue Nel9
Pemenune 3amau 1o teme «JlelicTBME MarHUTHOTO
OJIs Ha 3aps»

"  33KpPENUTHh YMEHUS U HaBBIKU BBIUMCIICHUS
BenuunMHbl  cunel  JlopeHma, — mapameTpoB
JBUKEHMS 3apsKEHHBIX YacTHUL] B LIMKJIOTPOHE;

" pocie U3Yy4EHUs TEOPETUYECKOTO
MaTepuaja paccMOTpeTh oOpasel] pemeHus

TeTpajb Ul MPAKTUYECKUX paboT, pydka,
METOANYECKUE PEKOMEHTallnH o
BBIIIOJIHEHUIO paboTHI, CIIPaBOYHBIN
Marepua, JUHEeHKa, KapaH/Iaml

66




THUIIOBBIX 3azad4, BBIIIOJIHUTh 3alaHus
IIPAKTHYECKON YaCTH
[TpakTueckoe 3ansatue Ne20 " U3y4uTh SBJCHHUE  AJIEKTPOMArHUTHOM | TeTpaap A NPAKTUUYECKUX paldoT, pydka,
Pemenune 3amau mno Teme «DNEKTpOMAarHuWTHas | MHIYKIUH, TpaBuilo JleHna; METOIUYECKHE peKoOMEH1alun 1o
MHAYKIHA. 3aKOH 3JIEKTPOMarHUTHOM HHIYKIIMH " qocie U3Y4YCHHUS TEOPETUYECKOIO | BBIITOJIHEHHUIO paboTHl, CIIPaBOYHBIN
MaTepuaiga paccMOTpeTh oOpasel] peleHHs | MaTepual, JUHeWKa, KapaHall
THUIIOBBIX 3ajad, BBITIOJIHUTh 3alaHus
IIPAKTHYECKON YaCTH
ITpakTueckoe 3ansaTue Ne2l " U3y4uTh SABJICHME CAMOMHIYKIMM U | TETpaab A NPAKTUUYECKUX paldoT, pydka,
Pemenue 3anau no teme «CaMOMHAYKLIHS HAy4YUThCS peliaTh 3a/1a4u; METOIUYECKHE peKoMeH1auuu o
" qocie U3Y4YECHHUS TEOPETUYECKOIO | BBIIIOJIHEHUIO paboTHl, CIIPaBOYHBIN
MaTepuaiga paccMOTpeTh oOpasel] pelleHus | MaTepual, JUHelKa, KapaHall
THUIIOBBIX 3ajad, BBITIOJIHUTh 3aaHus
IIPAKTHYECKON YaCTH
Pa3pgean 5. Kojie0anus 1 BOJIHBI
JlaboparopHble 3aHATHUS
JlaGopatopHoe 3ansatue Nel6 IlpoBepka 3akoHOB "  YCTaHOBHTH MaTEMAaTHUYECKYIO | QJIEKTPOHHBIA CEKYHAOMEDP, HU3MEpPUTENbHAS

KoJIeOaHHMI MaTeMaTHYECKOr0 MasTHUKA

3aBUCUMOCTb IIEPHOJA HUTAHOTO MAasTHUKA OT
JUIMHBI HUTH MasiTHUKA;

" U3MEpPUTHh BpeMs 3aJaHHOTO KOJMYECTBA
Kosle0aHUl, MEHss JJIUHY HMTH, paccuuTaTh U
CPaBHMTb MapaMeTpbl KoyieOaHUN HpHU pazHOU
JUIMHE MasiTHUKA

JICHTA, IAPHUK C OTBEPCTUEM, HUTh, IITATHB C
My(}TOH U KOJTBIIOM

JlaGopatopHoe 3ansitue Nel7 H3ydeHue 3aKOHOB

IMMPY>XUHHOI'O MasgdTHHUKA

" JKCIEPUMEHTAIILHO YCTaHOBUTh
3aBHCHMOCTh TIEpHOAA KOJICOAHHWHA TMPYKUHHOTO
MasiTHUKAa OT KECTKOCTU TMPYXHUHBI U MacChl
rpysa:

" HM3MEPUTh BpEeMs 3aJaHHOTO KOJWYESCTBA
KoneOaHui, U3MEPUTh M PacCUUTaTh MapaMeTphbl
KoaeOanuii

IITaTUB ¢ My(TON U JAanKoW, HAOOp MPYKUH
pa3HOl KECTKOCTH, HAabOp Tpy30B pa3HOMU
Macchl, CEKyHIOMEp

JlaGopaTopHoe  3aHsTHE

Nel8  VcerpoiictBo

"  M3y4YUTh YCTPONCTBO M MPHUHIMI PabOTHI

Tpanchopmatop JabOpaTOPHBIN, Jamina

67




TpaHchopMmaropa u reHeparopa

TpaHchopMaTopa U reHepaTropa;

* u300pa3uTh TpaHchopMaTop, TEHEPATop,
yKa3aThb COCTaBHbIC 4YacTH, OTBETHUTh Ha
KOHTPOJIbHBIE BOIIPOCHI

HaKaJIMBaHMH, KIIOY 3aMbIKaHUA
KOMIIJICKT ITPOBOAOB COCAMHUTCIIbHBIX

TOKa,

JlabopaTtopnoe 3ansTue Nel9
NIOKa3aTelsl IPEJIOMIICHUS CTEKIIa»

«Omnpenenenue

"  [pOHAOIIOJATh XOJ Jy4Yel B CTEKIISTHHOU
MIPU3ME;
"  JIOCTPOUTH MANAOIMIHMA W TPETOMIEHHBINA

Jydyd, 10 yrjjaM HaaACHuss W IMIPCIOMIICHUA
caciiaThb pacqéT IIoKa3aTeida IMPECIOMIICHUA
CTCKJIa

CrexyisHHAs IUIACTUHKA, JIyd CBETa, JIHCT
Oymaru, TUHeWKa, TpaHCIIOPTUD

IIpakTH4yeckue 3aHATHS

[IpakTrueckoe 3ansiTue Ne22
Mexanuueckre KoueOaHus U UX XapaKTEePUCTUKU

" 3aKpeNHUTh YMEHMS U HABBIKM BBIYHCIICHUS
[1apaMeTpoB K0J1e0aTeabHOro JBUKCHMUS,
XapaKTEPUCTUK MEXaHUYECKUX BOJIH;

" qocie U3Y4YECHHUS TEOPETUYECKOIO
MaTepuala PpacCMOTpeTb 0O0pas3el] pelieHus
THUIIOBBIX 3ajad, BBITIOJIHUTh 3aaHus
IIPAKTHYECKON YaCTH

TeTpaab i1 IMPaKTUYECKUX paboT, pyuka,
METOANYECKHUE PEKOMEHIalluu o
BBIIIOJIHCHUIO paboThI, CIIPaBOYHBIN
MaTepua, JIMHEWKa, KapaHJalll.

[TpakTueckoe 3ansaTue Ne23
Pemenne 3amau Ha BUIBI CONMPOTUBIIEHUIN B HETSIX
IIEPEMEHHOT0 TOKA.

"  U3Yy4UTh CBOOOJHBIE 3JIEKTPOMArHUTHBIE
KojeOaHusi B KOHTYpE, BUJAbI CONPOTHBICHUS B
Lenu [EepEMEHHOr0 TOKa, MX OTIMYdA U
OCOOCHHOCTH;

" qocie
Marepuanga paccMOTPETh
THUITOBBIX 3ajad,
IIPAKTHYECKON YaCTH

U3YyYEHUS TEOPETHUYECKOTO
oOpaszery perieHus

BBIINIOJIHUTH 3aJaHusA

TeTpaab Ul MPAKTUYECKUX paboT, pydka,
METOIMYECKHUE PEKOMEHTalluH o
BBIIIOJIHEHUIO paboTHl, CIIPaBOYHBIN
MaTepHall, JMHENKa, KapaH1anl

[TpakTrueckoe 3ansatue Ne24

"  HW3YYMTh HOApaMETPhl IIEPEMEHHOIO0 TOKa

TeTpaab Ul MPAKTUYECKUX paboT, pydka,

[TepeMeHHBIH 3JEeKTPUUECKUN TOK (IeficTByIOIINE U aMIUTUTYIHBIE), UX OTIUYUS U | METOAUYECKHE peKOMeHIalun o
0COOEHHOCTH; BBITIOJTHEHHUIO paboTHl, CIIPaBOYHBIN
" pocie U3Yy4EHUs TEOPETUUECKOIo | MaTepHall, JInHEeHKa, KapaHaaml
MaTepuaja paccMOTpeTh oOpaseln] pemeHus
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THUITOBBIX 3aaa4, BBITIOJIHUTH

IIPAKTUYECKON YaCTH

3aJaHus

[IpakTuueckoe 3ausatue Ne25
Pemenue 3amay Ha popmysl Tpanchopmaropa

"  M3y4YUTh MMapameTpsl TpaHchopmaropa, ux
3Ha4YeHue, GopMyIbl Il BEIYUCICHHS;

" mocie W3YyYCHUS TEOPETUYECKOTO
Marepualia paccMOTpeTh o0pasel peUICHUs
THUTIOBBIX 3ajad, BBINOJIHUTh 3aJJaHHS

IIPAKTHYECKON YaCTH

TeTpajb Ul IPAKTUYECKUX paboT, pydka,
METOINYECKUE PEKOMEH1alluK 1o
BBITIOJTHCHUIO paboTHl, CIIPaBOYHBIN
MaTepual, JMHENKa, KapaH1aml

[IpakTunueckoe 3austue Ne 26
Pemenne 3amau no Teme «DJIEKTPOMArHUTHbBIE
KOJIe0aHUs U BOJTHBI»

"  M3y4YUTh CBOOOAHBIC 3JIEKTPOMArHUTHBIC
KoJIeOaHUsl B KOHTYpE, PacHpOCTpaHEHUE BOJIH,
BU/JIbI BOJIH UX OTJIHYUS;

" mocie M3YyYeHUS TEOPETUYECKOTO
MaTepuaiga paccMOTpeTh oOpasen peuieHHs
THUTIOBBIX 3ajad, BBITTOJIHUTH 3aJaHHS
MPAKTUYECKON YacTu

TeTpajb Ul IPAKTUYECKUX paboT, pydka,
METOINYECKUE PEKOMEHTalluK 1o
BBITIOJTHEHHUIO paboTHl, CIIPaBOYHBIN
MaTepuall, JIMHEHKa, KapaHJall

[IpakTuueckoe 3ansatue Ne27
Pemienue 3agau no teme «3aKOHbBI F€OMETPUYECKON
OTITUKI

" H3YYUTh 3aKOHBbI OTpaAXKCHUIA u
MMPCJIOMJICHUSA CBCTA, HAYUUTHCH PCHIATH 3aJdavu
Ha yIJbl IIAACHUA U IIPCIIOMIICHUA CBETA,

" mocie U3YyYCHUS TEOPETUYECKOTO
Marepualia paccMOTpeTh o0paser pelieHUs
THUTIOBBIX 3ajad, BBINOJIHUTh 3aJIaHMsI

IIPAaKTHYECKON YaCTH

TeTpajap i1 IMPaKTUYECKUX paboT, pyuka,
METOANYECKHUE PEKOMEHIalluu o
BBIIIOJIHCHUIO paboTsl, CIIPaBOYHBIN
MaTepHal, TMHENKa, KapaH1amt

[TpakTrueckoe 3ansaTue Ne28

"  H3YYMTHb 3aKOHBI BOJIHOBOI ONTHUKU

TeTpaab Ul MPAKTUYECKUX paboT, pydka,

Pemenne 3amau mo Teme «3aKOHBI BOJIHOBOM " HAay4yuTbCA pellaTh 3aJadydl Ha pacyeT | MeTOAUYECKHe peKOMEeH1aluu o
ONTUKM» TU(PPaKINOHHOM PeleTKH; BBITIOJTHEHHUIO paboTHI, CIIPaBOYHBIN
" pocie U3y4EHUs TEOPETUUECKOI0 | MaTepHall, JINHEeHKa, KapaHaall
MaTepuaja PpaccMOTpeTh oOpasel] peleHus
THUITIOBBIX 3aaa4, BBIITOJIHUTH 3aaHus
IIPAKTUYECKON 4acTH
Paznen 7 KBanroBas ¢pusnka
[IpakTnueckoe 3ansarue Ne29 * p3yunTh  3akoHbl  CrojeroBa A | TeTpajab s NPAKTUUECKUX paldoT, pydka,
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Pemenue 3amau mo teme «3akoHbl GoTodddekTa.
VYpaBHeHnue DUHIITEITHAY

dbotoadpdexra. Hayunrhcs pemarts 3amadu Ha
ypaBHEHHE DWHILTEIHA;

" mocie W3yYCHUS TEOPETUYECKOTO
Marepualia paccMOTpeTh o0pasel peUICHUs
THUTIOBBIX 3ajad, BBINOJIHUTh 3aJJaHHS

IIPAKTHYECKON YaCTH

METOJUYECKHE pEeKOMEHIannn 1o
BBIIIOJIHCHUIO paboTsl, CIPaBOYHBIN
MaTepua, JMHEeWKa, KapaHJall

[Ipaktnueckoe 3anstue No3(0 «3amuch sAEPHBIX
peakiuii. CTpoeHue aTOMOB U AaTOMHBIX SJIEP.
3aKOH paIOaKTUBHOTO pachaaa»

" 3aKpENHUTh YMEHMS U HABBIKH BBIYHUCICHUS
SHEPrUM CBSI3U SiApa, a TakKkKe MPaBUILHOTO
HaIlMCaHUsl SIAEPHON PEaKIUU ¢ UCIOJIb30BaHUEM
3aKOHOB COXPAHEHHUsI MAacCOBOI'O0 M 3apsI0BOTO
yrcen (3CM3Y) u BeIYHCIICHUS] YHEPTETUUECKOTO
BBIXOJA SIAEPHOMN pEaKILIHH;

TeTpajb Ul IPAKTUYECKUX paboT, pydka,
METOANYECKUE PEKOMEH1alluH 1o
BBITIOJTHCHHUIO paboTHl, CIIPaBOYHBIN
MaTepuall, JMHENKa, KapaHaml

" qocie U3Y4YECHHUS TEOPETUYECKOIO
MaTepuala PpacCMOTpeTb 0O0pas3el] pelieHus
THUIIOBBIX 3ajad, BBITIOJIHUTh 3aaHus
IIPAKTHYECKON YaCTH
[TpakTueckoe 3ansatue Ne31 «Crtpoenue m cocras "  3aKpENUTH YMEHUSA u HaBBIKU | TETPaab Ul IPAKTUYECKUX paboT, pydka,

Conneunoii cucremsl. ['anaktuku. Pabora ¢ xaproit
3BE3/IHOTO HEOa»

0oOHapyKeHUSs 3BE3,
KOOpJUHAT

"  P3y4YUTh CTPYKTYPY U cOCTaB BceneHHoi

OIpe/IeJICHue X

METOINYECKUE PEKOMEH1alluH 1o
BBIIIOJIHEHUIO paboTHl, CIIPaBOYHBIN
MaTepHuaJl, JMHENKA, KapaH1anl
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4 YCJIOBUA PEAJIM3AIINNA YYEBHOM JTUCIATIIIAHBI

4.1 MaTepuaJIbHO-TeXHMYeCKOe o0ecnieueHne

Jlst peanu3anuy MporpaMMbl Y4eOHOM TUCIUTIIMHBI MPEyCMOTPEHBI CIEAYIOIIHNE CIICIIHAIbHBIC
IIOMCIICHUS

Kabunem «EcmecmeenHoOHayuHbIX OUCYUNIURY, OCHAIIIEHHBIA B COOTBETCTBUU C MPUTIOKCHHEM 3
00pazoBaTeNbHON MPOTPAMMBI.

Jlabopamopusi «@u3uxay, OCHAIICHHAas B COOTBETCTBHHM C MNPHJIOKEHHEM 3 00pa3oBaTeIbHOM
MIPOTPaMMBI.

Ilomewernue Onsi 6ocnumamenvHou pabomvl, OCHAIIEHHOE B COOTBETCTBUU C IMPHJIOKEHHUEM 3
00pa3zoBaTeNTbHON MPOTPAMMBI.

Komnvromepnulti xnacc, OCHAIlIGHHBIH B COOTBETCTBHHM C IPHJIOKEHHEM 3 o0pa3oBaTeIbHOM
MIPOTPaMMBI.

4.2 YyeOHO-MeTOAMYECKOE M HH(POPMALMOHHOE 00ecliedeHHe peaJn3alui NPOrpaMMbl

OcHOBHBIC HCTOYHHMKH:

1 Mskumes, I'. SI. ®usuka: 10-i kmacc: 6a30BbIM u yrayOnéHHbIN ypoBHH : yueOHUK / . 5.
Mskumes, b. b. byxosues, H. H. Cotckuii ; non pegakiueit H. A. [TapdentreBoit. — 11-e uzn., crep.
— Mocksa : IIpocsemenue, 2024. — 432 c. — ISBN 978-5-09-112178-0. — TekcT : 31eKTpoHHBI# //
Jlanp : snexTpoHHO-OMOnMoTeyHast cucrema. — URL: https://e.lanbook.com/book/408686 (mara
obpamenust: 02.04.2025). — Pexum gocTyna: s aBTOPHU3. MOJIB30BATEIICH.

2 Mskumes, I'. 5. ®usuka: 11-i knacc: 6a30Bbiit U yrnyOnéHHbid ypoBHH : yueOnuk / I'. .
Mskumes, b. b. byxosues, B. M. Yapyrun ; nox pexakuueit H. A. IlapdentseBoii. — 12-e u3z., crep.
— Mockaa : IIpocsemienne, 2024. — 432 ¢. — ISBN 978-5-09-112179-7. — Tekcr : 2eKTpOHHBIIA //
Jlane : snekTpoHHO-OMOMMoTeuyHass cucrema. — URL: https://e.lanbook.com/book/408689 (mara
obpamenusi: 02.04.2025). — Pexum noctyna: A aBTOPU3. MOJIB30BaTENECH.

JlonoJHUTeIbHbIE HCTOYHUKH:

1. lemumuenko, B. . ®usuka : yuebnuk / B.W. lemuauenko, U.B. Jlemunyenko. — 6-e u3fm.,
nepepad. u gomn. — Mocksa : UHOPA-M, 2022. — 581 c. + Jlon. MmaTtepuaisl [ DNEKTPOHHBIN pecypc].
— (Broiciiee o6pa3zoBanue: bakanaspuar). - ISBN 978-5-16-010079-1. - Tekcr : anekTponHslid. - URL:
https://znanium.ru/catalog/product/1858485 (mara oOparmienus: 02.04.2025). — Pexum goctyma: 1o
MIOJIITHCKE.

2. Ky3nenoB, C. . ®usnuka. OCHOBBI AJIEKTPOJMHAMUKU. DJIEKTPOMArHUTHBIC KOJCOAHHS H
BOJIHBI : yueOHoe mocobue / C. U. Ky3nenoB. — 4-e u3zn., ucnp. u jnon. — Mocksa : By3oBckuit
yuebnuk : UHOPA-M, 2022. - 231 c. - ISBN 978-5-9558-0332-6. - Tekct : anmexrponssri. - URL:
https://znanium.ru/catalog/product/1850635 (mara oOpamenus: 02.04.2025). — Pexxum pocryma: 1o
TIOJIITHCKE.

3. Tapaco, O. M. ®usuka : yye6Hoe mocobue / O. M. TapacoB. — MockBa : POPYM :
NHOPA-M, 2019. — 432 c¢. — (IIpodeccuonansnoe obOpazosanme). - ISBN 978-5-91134-777-2. -
Texkcr : osnekrponnsii. - URL: https://znanium.ru/catalog/product/1012153 (nata oOpamieHus:
02.04.2025). — Pexwum q0CTyIa: 1O TOATHKCKE.

4. PogunonoB, B.H. ®usuka: ywyeObHOe mocobme nnsi cpeaHero mpodeccruoHalIbHOTO
obpaszoBanwus / B. H. PoguonoB. — 2-e u3n., ucnp. u gor. — Mocksa : U3mparensctBo FOpaiit, 2023, —
265 c. — (Ilpodeccuonansuoe obpazoBanue). — ISBN 978-5-534-07177-1. — TekcT : 2NEKTPOHHBIH //
OopasosarenbHas miardpopma HOpaiirt [caiir]. — URL.: https://urait.ru/bcode/512604 (nata obGpamieHwus:
02.04.2025).

5. Iunckuii, A. A. ®uzuka : yueonnk / A.A. [unckuii, I'.}1O. I'pakoBckuii ; mox obmr. pexa. FO.H.
Huka, H.C. IlypeimeBoit. — 4-e uzn., ucnp. — Mocksa : ®OPYM : UHOPA-M, 2022. — 560 c. —
(Cpennee npodeccuonampHoe obpazoBanue). - ISBN 978-5-00091-739-8. - TekcT : 37MEeKTPOHHBIN. -
URL: https://znanium.ru/catalog/product/1712397 (mara o6pamenus: 02.04.2025). — Pexxum gocrymna:
IO TIOJTITHCKE.
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HNuTepHeT-pecypcebl:

1. T'ocynapctBeHHas oOpaszoBarenbHas miatgopma «Poccuiickasi 3IeKTpOHHAS KO © OPHUITHATBHBIN
caiit. — URL : https://resh.edu.ru/ (nara obparmienus 02.04.2025). — TekcT : 3JI€KTPOHHBIH.

2. OtkpsIThIi KoIuTeK. Pusnka : caitr. - URL : http://www.physics.ru (zara oopamenust 02.04.2025).
— TeKCT : ANEeKTPOHHBIN.

3. dusuka s Beex. 3amaun mo ¢usuke ¢ pemenusmu : caiit. — URL : http://fizzzika.narod.ru (mara
obpanienus 02.04.2025). — TekCT : 3IEKTPOHHBIH.

4, KBaHT: Hay4YyHO-IONMYJSIpHBIA  (pU3MKO-MareMaTuueckuii >kypHan : cair. — URL
http://kvant.mccme.ru (mata oopamienus 02.04.2025). — TekcT : 371€KTPOHHBIH.

5. MonekynsapHas ¢usuka : caiit. — URL :  http://marklv.narod.ru/mkt/ (mata obpamenus 02.04.2025).
— TeKCT : ANEeKTPOHHBIN.

6. dusuka Bokpyr Hac : caiT. - URL : http://physics03.narod.ru (mata oopamenust 02.04.2025). — Tekct
: DJIEKTPOHHBIM.

7. ®dusuKa.py: CalT Ul ydalmuxcs W npernogaBateneil ¢pusmkm : cait. - URL : http://www.fizika.ru
(mata oopamenus 02.04.2025). — Tekcr : 3JIEKTPOHHBIN.

8. Slmepnas ¢usmka B Mutepuere : caiir. - URL : http://nuclphys.sinp.msu.ru (mara oOparieHus
02.04.2025). — TekcT : 3JIeKTPOHHBIH.

5 KOHTPOJIb Y OLIEHKA PE3YJIbTATOB OCBOEHMS YUYEBHOM
TV CHUIIMHBI

KOHTpOJH) M OLCHKAa PE3YyJIbTAaTOB OCBOCHUA AHUCHUINIMHBI OCYHICCTBIIACTCA IMPCIIOAABATCICM B
IMPpOHECCE TCKYLICTO KOHTPOJIA U HpOMe)KYTOqHOﬁ aTTcCTallu.

9.1 Texymuii KOHTPOJIb

KonTtponupyembie HaumenoBanue
Kontpomupyemsie
No| PA3ACIEL (Temsr) pesynsrats (OK u TTK, TTP OLICHOYHOI'O Kpurepun
" | yueOHOI JIP, MP) > | cpencTBa OLICHKH
TUCOUIIINHBI ’
1 | Pazpen 1. ®usuka u | OK 01 TIPGI, IIpyl, [Ipyl3, | Tect CMm. HIKE
METOAbI HAYYHOI'0 JIP 25
NMO3HAHMS

2 | Pasmen 2 Mexanuka | OK 01, OK 02, OK 03, OK [pakmigeckoe CM. HIDKE
Tema 2.1 06, 3AHATUE
Kunemaruka [1P61, I1P62, TIP63, I1P64, | (mpakTuyeckoe
[1P65, T1PGY, TIPyl, IIPy2, | 3anaxme)
ITpy3, Ilpy4, IIPyS, TIPyll,
JIP25, MP4, MP6, JIP32, | JlaboparopHas
MP21, MP23, MP46, JIP14, | padora
JIP13, JIP12

3 | Tema 2.2 lunamuka | OK 01, OK 02, OK 03, OK [pakmigeckoe CM. HIKE
06 3aHSITHE

[1P61, I1P62, TIP63, I1P64, | (mpakTuyeckoe
[1P65, T1PGY, TIPyl, IIPy2, | 3anaxme)

ITpy3, Ilpy4, IIPyS, TIPyll,
JIP25, MP4, MP6, JIP32,
MP21, MP23, MP46, JIP14,
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JIP13, JIP12

Tema 2.3 3akoHbI OK 01, OK 02, OK 03, OK [pakTigeckoe CM. HIDKE
COXpaHeHMs B 06,0K 07 3aHATHE
MeXaHHKe I1P61, TIP62, T1PG3, IIP64, | (mpakTideckoe

[1P65, T1PG8, TIPG6Y, IIPyl, | 3anaxue)

[1Py2, Ilpy3, Ilpy4, IIPyS,

[TPy11, JIP25, MP4, MP6, | JlaGoparopHas

MP 10, MP9, JIP32, MP21, | pabora

MP23, MP46, JIP14, JIP13,

JIP12
Tema 2.4 Cratukau | OK 01, OK 02, OK 03, OK Tecr CM. HIKe
THAPOCTAaTHKA 06,0K 07

I1P61, ITP62, IIP63, IIPO4,

I1P65, I1PG9, IIPyl, IIPy2,

[Ipy3, Ilpy4, [IPyS, IIPyll,

JIP25, MP4, MP6, JIP32,

MP21, MP23, MP46, JIP14,

JIP13, JIP12
Pa3nen 3 OK 01, OK 02, OK 03, OK Tecr CM. HIDKE
MoJiekyJasipHas 06
Puszuka n I1PG1, I1P62, T1PG3, I1P64, KontporbHast
TEPMOJUHAMMKA [1PGS, 11P66, IIP6Y, I1Pyl, | pabora

[1Py2, IIpy3, Ilpy4, IIPyS,
Tema 3.1 [TPyl11, ITPy13, JIP25, MP4, | Ipakrudeckoe
OcHOBBI MP6, MP13, MP17, MP18, | zausrue
MOJIEKYJISIPHO- MP19, MP20, JIP32, MP21, | (mpakTideckoe
KHHETHYeCKOMH MP23, MP46, JIP14, JIP13, | 3anaxue)
TeopuHu JIP12

JlabopartopHast
pabora
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Tema 3.2 OcHOBBI
TEePMOAUHAMUKH.
TemyioBbIe
MAIIAHDI.

OK 01, OK 02, OK 03, OK
06

[1P61, I1P62, ITPG3, I1P64,
[1P65, I1P66, I1PGY, I1Pyl,
[1Py2, Ilpy3, Ilpy4, IIPyS,
[TPyl1, TTPy13, JIP25, MP4,
MP6, MP13, MP17, MP18,
MP19, MP20, JIP32, MP21,
MP23, MP46, JIP14, JIP13,
JIP12

Tect

I pakTrdeckoe
3aHSTHIC
(TpaxTHYeckoe
3aJ1aHNE)

CMm. HHXKe

Tema 3.3
ArperaTHsle
COCTOSTHUS
BenlecTBa. Ma3zoBbie
nepexoabl

OK 01, OK 02, OK 03, OK
06

I1P61, T1P62, ITP63, I1P64,
[1P65, I1P66, IIPGY, IIPyl
[1Py2, Ilpy3, Ilpy4, IIPy5
[TPyl11, IIPy13, JIP25, MP4
MP6, MP13, MP17, MPI18
MP19, MP20, JIP32, MP21
MP23, MP46, JIP14, JIP13
JIP12

I pakTrdeckoe
3aHSTHIC
(TpaxTHYeckoe
3aJ1aHNE)

JlaGoparopHast
pabora

CM. HUXE

Pa3znen 4
DJIeKTPOAMHAMHUKA

Tema 4.1
DJIeKTPOCTATHKA

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

I1P61, TTPG2, ITP63, I1P64,
I1P6S, I1PG6, ITP6S, ITPGY,
[IPyl, IIPy2, Ilpy3, Ilpy4,
[1Py5, [IIPylO, [1Pyl1,
ITPy13, JIP25, MP4, MP6,
MP13, MP17, MP18, MP19,
MP20, JIPS, JIP6, JIP32,
MP21, MP23, MP44, MP38,
MP39, MP46, JIP14, JIP13,
JIP12, JIP28, JIP31

Tect

I IpakTideckoe
3aHATHE
(TpaKTHYecKoe
3aJ1aHNC)

CM. HIXKE

10

Tema 4.2
IlocTosIHHBIN
JIEKTPUYECKUI
TOK.

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

I1P61, T1PG2, ITP63, I1P64,
I1P65, TIPG6, IIPGS, I1PG9,
[1IPyl, IIPy2, Ilpy3, Ilpy4,
[1Py5, TIIPylO, [1Py11,
ITPy13, JIP25, MP4, MP6,
MP13, MP17, MP18, MP19,
MP20, JIPS, JIP6, JIP32,
MP21, MP23, MP44, MP38,
MP39, MP46, JIP14, JIP13,
JIP12, JIP28, JIP31

Ipaktigeckoe
3aHsTHS
(MpakTHyeckoe
3a7IaHIE)

JlaGoparopHast
pabora

CM. HIXKE

11

Tema 4.3
JIeKTPHYECKH A TOK
B Pa3/IMYHbIX
cpeaax

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

[1P61, I1P62, ITPG3, I1P64,
ITP6S, I1PG6, IIP68, I1PGY,
ITPyl, IIPy2, Ilpy3, IIpy4,
I1Py5, TIIPylO, I1Pyl1,
ITPy13, JIP25, MP4, MP6,

Tecr

JlaGoparopHast
pabora

CM. HIKE
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MP13, MP17, MP18, MP19,
MP20, JIP5, JIP6, JIP32,
MP21, MP23, MP44, MP38,
MP39, MP46, JIP14, JIP13,
JIP12, JIP28, JIP31

12

Tema 4.4
MaraurHoe moJie

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

I1P61, T1P62, ITP63, I1P64,
I1P65, 1IPG6, IIP6S, I1PG9,

[TPyl1, IIPy2, Ilpy3, Ilpy4,
I1Py5, IIPylO, I1Pyl11,
[TPy13, JIP25, MP4, MP6,
MP13, MP17, MP18, MP19,
MP20, JIPS, JIP6, JIP32,
MP21, MP23, MP44, MP38,
MP39, MP46, JIP14, JIP13,
JIP12, JIP28, JIP31

[ IpakTrdeckoe
3aHSTHIC
(TpaxTHYeckoe
3a71aHUE)

CM. HUXE

13

Tema 4.5
JIeKTPOMAarHUTHAast
HHIYKIUS

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

I1P65, 11PG6, IIPOS, I1PGY,
[1Pyl, I1Py2, Ilpy3, Ilpy4,
I1Py5, TIIPylO, [1Pyl11,
[TPy13, JIP25, MP4, MP6,
MP13, MP17, MP18, MP19,
MP20, JIPS, JIP6, JIP32,
MP21, MP23, MP44, MP38,
MP39, MP46, JIP14, JIP13,
JIP12, JIP28, JIP31

Tecr

[Ipakigeckoe
3aHATHIC
(mpaxTgeckoe
3a7IaHKE)

CMm. HIKE
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14

Pa3nen 5
Koaeoanusa u
BOJIHBI

Tema 5.1
Mexannueckue
KO0J1e0aHUS U BOJIHBI

MP8,MP9,MP10,MP21,MP17
MP13 JIP 26,JIP 14,JIP 23,
JIP 13 TIIP61; IIP62; IIPG3
I1P6Y;I1Pyl; IIPy2; IIPy3
[TPysS5; [TPyl12
MP8,MP9,MP10,MP21,MP17
MP13

JIP 26,JIP 14,JIP 23,

JIP 13

I1P61; I1P62; I1P63;
[1PGY;I1Pyl; TIIPy2; IIPy3;
[1Py5; [1Py12;

Tect

Konrtporbhas
pabora

Ipaktigeckoe
3aHATHIC
(mpaxTideckoe
3a7IaH¥E)

JlaGoparopHast
pabora

CMm. HHXKe

15

Tema 5.2
JIEKTPOMarHuTHbIE
KO0J1e0aHUS U BOJHBI

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

[1P61, I1P62, ITPG3, I1P64,
ITP6S, I1PG6, IIP68, I1PGY,
ITPyl, IIPy2, Ilpy3, IIpy4,
ITPy5, TIIPylO, I1Pyl1,
[1Py13, JIP25, MP4, MP6,
MP13, MP17, MP18, MP19,
MP20, JIPS, JIP6, JIP32,
MP21, MP23, MP44, MP38,
MP39, MP46, JIP14, JIP13,
JIP12, JIP28, JIP31

[IpakTigeckoe
3aHsTHE
(mpaxTgeckoe
3a7IaHKE)

Tecr

CMm. HIKE

16

Tema 5.3
Onruka

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

[1P61, T1P62, ITP63, I1P64,
I1P65, TIPG6, IIP6S, I1PGY,
IT1Pyl, IIPy2, Ilpy3, Ilpy4,

Tecr

Konrponbhas
pabora

CM. HIKE
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[IPy5, IIPyl0,  IIPyll,
TIPy13, JIP25, MP4, MP6,
MP13, MP17, MP18, MP19,
MP20, JIP5, JIP6, JIP32,
MP21, MP23, MP44, MP38,
MP39, MP46, JIP14, JIP13,
JIP12, JIP28, JIP31

17

Pa3nen 6. OcHOBBI
crenuaJbLHOMI
TeOpHuH
OTHOCHUTEJILHOCTH.

Tema 6.1

OcHOBBI
crenuaJbLHOMI
TeOpUH
OTHOCHTEJILHOCTH.

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

[TPyl, IIPy2, Ilpy3, Ilpy4,
I1Py5, TIIPylO, I1Pyl11,
[1Py13, JIP25, MP4, MP6,
MP13, MP17, MP18, MP19,
MP20, JIPS5, JIP6, JIP32,
MP21, MP23, MP44, MP38,
MP39, MP46, JIP14, JIP13,
JIP12, JIP28, JIP31

Tecr

CM. HUXE

18

Pasznen 7
KBantoBas
¢u3uka

Tema 7.1
KopnyckyasipHo-

BOJIHOBOM AyaJIu3M.

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

I1P61, T1PG2, ITP63, I1P64,
I1P65, 11PG6, IIPGS, I1PG9,
[1IPyl, IIPy2, Ilpy3, Ilpy4,
I1Py5, TIIPylO, [1Pyl11,
ITPy13, JIP25, MP4, MP6,
MP13, MP17, MP18, MP19,
MP20, JIPS, JIP6, JIP32,
MP21, MP23, MP44, MP38,
MP39, MP46, JIP14, JIP13,
JIP12, JIP28, JIP31

I IpakTideckoe
3aHATHE
(TpaKTHYecKoe
3aJIaHNC)

CM. HIXKE

19

Tema 7.2
Crpoenne atoma

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

[1P61, I1P62, ITPG3, I1P64,
I1P65, TIPG6, IIPGS, I1PGY,

[T1Pyl, I1Py2, Ilpy3, Ilpy4,
[1Py5, TIIPylO, [1Pyl11,
ITPy13, JIP25, MP4, MP6,
MP13, MP17, MP18, MP19,
MP20, JIPS, JIP6, JIP32,
MP21, MP23, MP44, MP38,
MP39, MP46, JIP14, JIP13,
JIP12, JIP28, JIP31

Tecr

Ipakmigeckoe
3aHATHE
(MpakTHyeckoe
3a7IaHVIE)

CMm. HIKE

20

Tema 7.3
ATOMHOE S1APO

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

[1P61, TTIPG2, ITP63, I1P64,
I1P65, I1P66, I1P68, TIPG9
ITPyl, IIPy2, Ilpy3, Ilpy4
ITPyS, IIPylO, ITPy11

Tecr

Ipaktigeckoe
3aHATHE
(mpakTideckoe
3a7IaHVIE)

CM. HIKE
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IT1Pyl13, JIP25, MP4, MP6
MP13, MP17, MP18, MP19
MP20, JIPS, JIP6, JIP32
MP21, MP23, MP44, MP38
MP39, MP46, JIP14, JIP13
JIP12, JIP28, JIP31

21 | Pa3gen 8. OK 01, OK 02, OK 03, OK Tecr CwMm. Hxe
9J1eMeHTBI 06, OK 07
ACTPOHOMHUU U [1PG3, I1Py6, ITPy8,MP 10
acTpodu3uKu.

Tema 8.1 DuremeHTHI
aCTPOHOMMH U
acTpodu3uKu.

Kpurtepuu onieHKH NpaKTHYECKOT0 3aJaHUA:

«5» (OTIMYHO): BBICTABIISIETCS CTYIEHTY, €CIIM pacueTHast W rpaduyeckas 4acTH BBITIOJTHEHBI B
MOJIHOM 00beMe, pelieHre opopMIIEHO ¢ COONIIOJCHUEM YCTAHOBJICHHBIX MPAaBUI; CTYACHT CBOOOJHO
BJIJICET TEOPETUIECKIM MaTepHaIOM, 0€30IIMO0YHO IPUMEHSIET €T0 MPH PEIICHUN 3a]1a4.

«4» (XOpomIo): BBICTaBISIETCS CTYAEHTY, €CIU TMPHU BBIIOJIHEHUU 3a/laHUs JIOMYIICHBI
HE3HAYUTENIbHBIC OIIUOKH, pemieHre OpOPMIICHO ¢ COOIIOJIEHUEM YCTAHOBJICHHBIX MPABWII, CTYICHT
CcBOOO/IHO BJIaJIe€T TEOPETUUYECKUM MaTepUaIoM, 0€30IIMO0YHO IPUMEHSIET ero MpU PEeUICHUH 3a/1a4;

«3» (yHOBJIETBOPUTENHHO): BBICTABIACTCS CTYACHTY, €CJIM 3a/JlaHHE BBIMOJIHEHO C «TPyOBIMU»
omnOKaMu, pemeHne opopmiIeHo 6e3 cOOII0AeHUS YCTAHOBJIEHHBIX MPaBUIT;

«2» (HEYIOBIICTBOPUTEIILHO): BBICTABIISETCS CTYICHTY, €CIM PaboTa HE BBHITMOJIHEHA.

Kpurtepun onenkn 1a00paTopHOro 3aHATHS:

«5» (OTIIMYHO): BBINOJIHEHBI BCE 3a/laHus J1a00paTOpHON pabOTHI, CTYAEHT YETKO U 0e3 OoUIMboK
OTBETHJI Ha BCE KOHTPOJIbHBIE BOIPOCHI.

«4» (XopouIo): BBIMOJIHEHBI BCE 3aJaHusd Ja0OpPaTOpHON pabOThl; CTYAEHT OTBETUJ Ha BCE
KOHTPOJIbHBIE BOIIPOCHI C 3aMEYAHUSIMHU.

«3» (YIOBIETBOPUTENHHO): BBIIIOJHEHBI BCE 3a/laHUsl JTAOOPAaTOPHON paboTHl ¢ 3aMEYaHUSIMU;
CTY/IEHT OTBETUJI Ha BCE KOHTPOJIbHBIE BONIPOCHI C 3aMEYaHHUSIMHU.

«2» (HEe 3a4YTEeHO): CTYJEHT HE BBITIOJHUJ WU BBIMOTHWI HEMPABUIHHO 3aJaHus JIa00paTOPHOM
paloThI; CTYAEHT OTBETHJI Ha KOHTPOJIbHBIE BONPOCH! C OMIMOKAaMHM WJIM HE OTBETHJI HAa KOHTPOJIbHbIE
BOTIPOCHI.

Kpurtepnu oieHKH TeCTUPOBAHUS:

3a mpaBUIILHO BBIMTOJTHEHHOE JICHCTBHUE, 3a/JaHIE BBHICTABIISIETCS TIOJIOKHUTENNbHAS OlleHKa — 1 Gait.

3a HeNmpaBUJIBHO BBHIMOJIHEHHOE NEHCTBHE, 33JaHUE BBICTABISIETCS OTpUIaTelabHas orneHka — 0
0aJIoB.

Jlist onileHKM 00pa3oBaTeIbHbBIX JOCTHXKEHHH 00yJaromuXcsi IpUMEHsIeTCsS YHUBEpCaIbHas MIKaJa.

[IpoueHT pe3ynbTaTUBHOCTH (IIPaBUIIbHBIX KauecTBeHHas o1ieHKa ypOBHSI IOJATOTOBKH
OTBETOB) 6amn (oTMeTKa) BepOaTbHBIN aHAIOT
90 + 100 5 OTJIMYHO
80 + 89 4 XOpOIIIO
70 =79 3 YIIOBJIETBOPUTEIBHO
meHee 70 2 HEYJIOBJICTBOPHTEIHLHO

Kpurtepun onieHKH KOHTPOJILHOM padoThI:
«5» (OTJIMYHO): 3aCIy’KMBAaeT CTYAEHT, OOHApPYKUBIIMN BCECTOPOHHEE, CHCTEMAaTHYECKOE U
ry0oKoe 3HaHUWE Y4YeOHO-IPOIPaMMHOIO MaTepuaia, yMEHHEe CBOOOJHO BBINOJHATH 3aJaHMs,
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IIPEYyCMOTPEHHBIE IPOTPAMMOM.

«4» (XOpoIIo): BBICTABISIETCS CTYIEHTAaM, MOKA3aBLUIMM CHCTEMAaTUYECKHM XapakTep 3HAaHUH 110
TEME U CIHOCOOHBIM K HMX CaMOCTOSTEIbHOMY IIONOJHEHUI0O M OOHOBJICHHIO B XOJ€ JalbHEHIICH
yueOHOI paboThl U MPOQPecCHOHANBHON AEATENbHOCTH, JONYCTUBIINM HE3HAUUTENbHbIE OUIMOKU MPU
BBITIOTHEHUH PAOOTHI.

«3» (YOOBIETBOPUTENIBHO): BBICTABISACTCA CTYJCHTaM, JOIMYCTHBILUM IOIPEIIHOCTH B OTBETE HA
TEOPETUYECKHE BOIPOCH! M MPH BHITOJIHEHUHU MPAKTHUECKOW YacTH, HO 00JIAAaloIUM HEOOXOJMMBIMH
3HAHUSIMM JUI UX YCTPAHEHU 10/ PYKOBOJCTBOM MPENoaBaTesl.

«2» (He 3a4TeHO): BBICTABIIAETCS CTYACHTY, OOHApYKMBIIEMY MHpOOENbl B 3HAHUSX OCHOBHOTO
y4eOHO-NPOrpaMMHOI0  MaTepuana, JIOMyCTUBIIEMY MPUHLUMIINAIbHBIE OMIMOKA B BBINOJIHEHUH

IIPEAYCMOTPEHHBIX IIPOrPAMMOM 3aJaHUMH.

5.2 IIpome:kyTOUYHAS aTTeCTALUS

[IpoMexxyTouHass arTecTals OOYYAIONIUXCS OCYIIECTBISICTCS I10 3aBEPIICHHH H3YYCHHS
yaeOHoro npeamera «Pu3rKa» v MO3BOJISCT ONMPEACIUTh KAYeCTBO U YPOBEHb €€ OCBOCHHUSI.

dopma nMpoMeKyTOYHOM arTecTanuu mo npeamery «dusuka» — nuddepeHInpoBaHHbIN 3a4eT U

9K3aMCH.

OueHovHbIe cpeacTBa

AJIsl IPOMEKYTOUYHOI aTTecTAlNu
JAnddepenuupoBannblii 3auet

OK 01, OK 02, OK 03, OK 06, OK 07, Koutpoasnas padora
OKO08IIK 1.2,TIK 2.4 1. 3amumuTe mMOKa3aHWs MaHOMETpa, OMPEICISIOIIETO
JABJICHUE >KUIKOCTH WJIM Ta3a B 3aMKHYTOM OoOBeMe.
OTtBeT mpaiiTe YHCIOM, OTAENSAA NECATUYHYIO APOOb
3aMsATOM.

PesyabTaThl 00yueHus

MIla

2.  WneanwHblit Ta3 coBepiua padoty 300 [k u mpu 3TOM
BHYTPEHHSA SHeprus rasa ysennuuiack Ha 300 k. Kakoe
KOJIMYECTBO TEIUIOTHI OTAAJ UM MOJYYUJI Ta3 B 3TOM IPO-
necce? JIx

4. 3. VneanbHas TEMJIOBas MaIlllHA COBEPIIAET 32 OJJUH
nuki padory 100 /Ix. Temneparypa narpeBarens 100° C,
XOJIOIUIILHUKA 0° C. Haiftu xonuuecTso Teria,
OTJIaBa€MO€ 3a OJMH LIUKJI XOJOMIBHUKY. JIx
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4. BcraBbTe NMPOIMYHIEHHOE CIOBO:

3akoH [lackaist — OCHOBHOM 3aKOH THAPOCTATUKH,
COIIACHO KOTOPOMY JIaBJICHUE HA MTOBEPXHOCTD JKUJIKOCTH,
MIPOM3BEICHHOE BHEIITHUMH CUJIaMU, TIepeIaeTCst
JKHUJIKOCTBIO BO BCEX HANpPaBJICHUSX.

5. BerunciuTe gaBiaeHUE, OKa3bIBAEMOE THAPABINYECKUM
MACJIOM C TUIOTHOCTBIO 900 KI/M° B MOTHOCTBEO
3aIl0JIHEHHOM cocyjie BeicoTo 0,7 M. YckopeHue
CBOOOJTHOTO TaJIEHUs MPUHATH 3a 10 M/c?. ITa.

IK3aMeH

OK 01, OK 02, OK 03, OK 09, OK 06
IIK 1.2, 11K 2.4,

Tect

1. Hcnonb3ys nepsblii 3aKOH TEPMOAUHAMUKH, YCTAHOBUTE
COOTBETCTBUE MEXJly OCOOCHHOCTSMH TEIJIOBOI'O MPO-
1ecca B MIeaabHOM I'a3e ¥ €ro Ha3BaHUEM.

K kaxgoMy 371€eMEHTY epBOTo CToJ01a MOo10epUTE COOT-

BETCTBYIOIIMM JIEMEHT U3 BTOPOTO U BHECUTE B CTPOKY OTBE-

TOB BbIOpaHHbIE LU(PHI 1101 COOTBETCTBYIOIUMU OyKBaMH.

OcoGenHoctu
Haspanwue mporuecca
npotecca
A) Bce nepenaBaemoe razy 1) N3oxopHbIit
KOJIMYECTBO TEIUIOTHI HJIET 2) U3oTepmuueckuit
Ha COBEpIICHHE razoM pado-  3) M3o6apHbIi
TEI 4) AnuabaTHbIi

b) 3meHenue BHyTpeHHEH
SHEPIWH ra3a paBHO KOJude-
CTBY II€PEIAHHOM TEIUIOTHI,
IIPY 3TOM a3 He COBEPILAET
paboThI

1. BcTaBbTe MPOMYIIEHHOE CIIOBOCOYCTAHHUE:

- 9TO SIBICHHE BO3HHUKHOBEHHS TOKA B 3aMKHYTOM
IMPOBOAHUKE IMPH W3MCHCHWHN MAIHUTHOI'O ITOJIA. HaHHOC
SABIIEHUE JIGKUT B OCHOBE palOTHl TEeHEpaTOpOB U
TpanchopMaToOpoOB TOKA.

2. Tlepeeaute B [1a ciemyromniye moka3aHus:
100 at
5 Mma
20 rlla

3. BwiOepuTte mpaBUIbHBIC YTBEPKICHUS:

A) C rmyOuHO TaBiIeHHE KUAKOCTU YBEITUUUBAETCS.

b) JIM31eKTpUKU-3TO BELIECTBA, HE IPOBOASILINE
AIEKTPUYECKUN TOK

B) M3meputh puznueckyro BETMUUHY — 3TO 3HAUUT
HaWTH MOTPEIIHOCTh U3MEPEHUSI.

I') ITpu HarpeBaHny MPOBOAMMOCTBH METAJLIA BO3PACTAET

IIpakTH4Yeckoe 3a1aHue
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1. Ecmu  Temmepatrypa  HarpeBatenss 600 °C, a
xomogmnbHuKa (—20) °C, TO KO3(pQHUUHEHT OIE3HOro
NeHCTBUS UIeaIbHOTO TETIOBOTO JIBUTATEIIS
NPUOIU3UTEIBHO PaBEH. . .

2. B Tormke TemioBoro ABUraTelIs Mpy CKUTAHUH
TOIUIMBA BBIACIIUIIOCH KOJIMUECTBO TEIJIOTHI, paBHOE S0 kXK.
Koaddumument nonesnoro nericreus apurareins 20%. Kakyro
paboTy COBEPIINI ABUTATEIb?

3. Kakoe napnenue paboueii cMecu yCTaHOBHJIOCH B
WIMHJIPAX JBUTATEIIsl BHYTPEHHETO CrOPaHUs, €CIM K KOHITY
TaKTa CKaTHsl TEMIIepaTypa MOBBICHIIACH C 47° 10 367°C, a 0Gbem
ymenbimics ¢ 1,8 no 0,3 n? [lepBoHadanbHOE TaBIICHHE OBLIO
100 kITa.

4. KakoBa m10THOCTh KMCIIOpOa MIPU TEMIEPAType 27° u
HOpPMAaJIbHOM aTMOC(EpHOM AaBlIeHUH?

S. OrnpeaenuTh 4aCOBYH) MOIIHOCTH THJIPOHACOCA ECIIH
ero macca 1000 xr, a ckopocTh 5 Mm/c. OnpeaenuTs TaKxe
COBEPIIIAEMYIO padoTy.

6. l'unpounnuuap, 1BUrasich BO3BPaTHO- MOCTYINATEIbHO
CO CKOpPOCTBbIO 2 M/C, OCTAaHOBHWJICSA yepe3 8 CeKyHJ mocie
Hayaja TopMoKeHus. OnpeneiauTb YCKOPEeHHE U IyTh,
IIPOWUICHHBI MEXaHU3MOM IIPU TOPMOKECHHH.

Kpurepun ouenku q1udppepeHupoBaHHOIO0 3a4€Ta U IK3aMeHAa

- «OTINYHO» - TEOPETHUYECKOE COJEp’KaHHe Kypca OCBOCHO MOJIHOCTHIO, Oe3 mpoOenos,
yMeHHs cOPMUPOBAHBI, BCE MPEyCMOTPEHHbIE MPOrpaMMoi yueOHbIE 3a1aHUSI BBIITOJIHEHBI, KAY€CTBO
UX BBITOJIHEHUS OLIEHEHO BBICOKO.

- «XO0polIo» - TEOPETUYECKOE COAEpKaHUE Kypca OCBOCHO IOJIHOCTBIO, 0e3 ImpoOesoB,
HEKOTOpble yMeHHsI C(HOPMHPOBAHBI HEIOCTaTOYHO, BCE IPEIyCMOTPEHHBIE MPOrpamMMoil yueOHbIe
3aJ1aHUs BBINOJIHEHbI, HEKOTOPbIE BU/IbI 331aHUN BBIMOJIHEHBI C OIIMOKaMH.

- «Y IOBIIETBOPUTEIILHO» - TEOPETUYECKOE COJIEpPKAHUE Kypca OCBOEHO YacTUYHO, HO
npoOesibl HEe HOCAT CYIIECTBEHHOI'O XapakTepa, HE0OXOAWMble yMEHHs paboThl C OCBOEHHBIM
MaTeprajioM B OCHOBHOM C(OPMHPOBAHBI, OOJBIIMHCTBO MPEAYCMOTPEHHBIX MPOrpaMMoOi 0O0ydeHHs
y4eOHBIX 3aJJaHHI BBIIIOJHEHO, HEKOTOPBIE U3 BHITIOJHEHHBIX 3a/IaHUN COJIEPKaT OLINOKU.

- «HeynoBneTBOpUTEIIBHO» - TEOPETHYECKOE COJEp)KAaHUE Kypca HE  OCBOEHO,
HE0O0XO/JMMBIE yMEHHUS HE C(OPMHMPOBAHBI, BBINOJHEHHbIE YueOHbIE 3aJaHHs cojep)KaT rpyOble
OIHUOKH.
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[Ipunoxenne 1

OBPA3OBATEJIBHBIE TEXHOJIOI'HHA

[Ipn mpoBeneHUH TEOPETUUECKHX M MPAKTUYECKUX/Ta00PATOPHBIX 3aHATUH HCIONb3YIOTCA
CJIEYIOIME NIEAArOTUYECKUE TEXHOJIOTUU:

Ne Hasganue Hens IInanupyemslit Onucanue nopsiika
n/ oOpa3zoBareinbHOU WCIIOJIb30BAHUS pe3yabTar HCIIOJIb30BaHUs
1| TEXHOJIOTHH (C o0Opa3oBarebHON HCMOJIb30BAHUS (ayIropUT™ MPUMEHEHHS)
yKa3aHUEM aBTOPA) TEXHOJIOTHH o0Opa3oBaTesbHOI TEXHOJIOTHH B
TEXHOJIOTUH MPAKTUYECKOU
npodeccuoHaIbHOM
NeSATETbHOCTH
1 | Texnosorus Pa3Butue mpiciute | Bo3aMOXHOCTB ITpuém «Mucept»
KPUTUYECKOTO JBHBIX HABBIKOB y4 | JINYHOCTHOTO pocta | [Ipuem ocymiecTBisieTcs: B
MBIILICHUS ammxcs, Heooxoau | o0ydaromierocs, HECKOJIbKO 3TaIlOB.
MBIX HE TOJIbKO B | pa3BUTHS ero|l oram: IIpennaraercs
yuebe, HO U B | MHAUBHUIYaJbHOCTU | CUCTEMA MapKHpPOBKH
OOBIYHOI JKU3HH | | MOBBIIIICHHE | TEKCTA, YTOOBI
(yMeHue s pexTuBHOCTH MoApa3aeIuTh
MPUHUMATh BOCIIPUSTHUSA 3aKJIIOYEHHYI0O B HEM
B3BELICHHBIC uH(pOpMaLnu; nH(pOpPMALIHIO
penieHus, MOBBIIICHHUE CJICAYIOIIUM 00pa3oM:
3aHSATUETH c | uHTEepeca, Kak K| V «rajoyKom»
uHpopmanuen, HU3y4aeMoOMy oMeYaeTcsi TO, 4YTO YXKe
aHaJIU3UPOBAThH Marepuany, Tak U K | U3BECTHO y4alluMcCs;
pa3nyHbIe caMOMy TMpoleccy | - 3HaKOM  «MHUHYC»
CTOPOHBI  SIBJICHUH | OOy4eHHsI; YMEHHE | TOMEYaeTcss  TO,  4TO
Ip.), T. €. Pa3BUTHE | KpUTHUYECKHU MPOTUBOPEUYUT 170'¢
CIIOCOOHOCTH K | MBICJIUTb. MPEACTABICHUIO;
€aM000pa30BaHUIO. +  3HAKOM  ILIIOCH
noMeyaercss  TO,  4TO
SIBJISICTCSI TUTSt HUX
MHTEPECHBIM u
HEOXKUTaHHBIM;
?  «BOIPOCUTEIbHBIN
3HaK» CTaBUTCS, €CJIHU

YTO-TO HESCHO, BO3HHKIIO
JKeJlaHue y3HaTh OoJIbLIe.

II oTam: uuTas TEKCT,
yJanecs IIOMEYAOT
COOTBETCTBYIOLLUM
3HAYKOM Ha TOJISIX
OTHENbHEIE a03ambl U
MPEJI0KECHUS.

III  oram: Yyammmcs
npejiaraeTcs
CHCTEMATU3UPOBATH
nH(pOopMaInIo,
PacIoI0XUB ee B

COOTBETCTBHH CO CBOHMMMH
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IIOMETKaMH B

CJIETYIOIIYIO TAaOIHUILY:
4otam:

[TocnenoBarennbHOE
0o0cyXIeHNE Ka)KJI0H
rpadsl TaOIHIIBL.

[Tpuem CIOCOOCTBYET
Pa3BUTHIO
AHATMTHYECKOrO
MBIIICHUS npu
W3y4YECHUU HOBOTO
Marepuaia, SIBJISICTCS

CPEICTBOM OTCJIC)KUBAHUS
MOHUMAaHHUS MaTepuaa)
[Tpuém «Knacrep»
OT10 cnocod rpadudecKoit
OpraHu3aliy Marepuana,

IMO3BOJISIONIMKM  CAEIaTh
HaTJISITHBIMHA TE
MBICIIMTEIILHBIC
MIPOIECCHI, KOTOpBIE
MIPOUCXOAST npu
MOTPY>)KEHUH B Ty WIH
nHyro Temy. Kuacrep
SIBIISICTCSA OTpaXKECHUEM
HEJIMHEHHOMN (bopMbI
MBIIICHUS.
[TocnenoBaTenbHOCTH
IEUCTBHH:

1. Tlocepenune wymcTOro
aucTa (KJIacCHOM JI0CKH)
HanucaTth KJIFOUEBOE
CIIOBO WJIN TIPEIJIOKEHHE,
KOTOpOE SBIISETCA
«CepIIIeM» UIEH, TEMBI.

2. Bokpyr «HakuaaTb»
CJIOBA WJIM TPEAJIOKEHUS,
BBbIpa)KaroIye ujeu,
(bakThI, o0pa3ssl,
MOJIXOASAIINE JUIs JaHHOM
TEMBI. (Mopenu
YCTPONCTB U MPUOOPOB)

[Tpobnemuoe
o0yueHue
(T.A.Wnbuna)

1. npoOaeMHOe
U3JI0KEHUE;

2. YaCTUYHO -

IIOMCKOBAas
EeSITENILHOCTE;

3. caMocTosATeIbHas
HCCIIEI0BATENIbCKast

[IpuBneun
CTYJEHTOB K
aKTUBHOM
MBICJINTETbHOH
JIEeSATEIbHOCTH, K
PELICHUIO Pa3HOro
pona 3ajad,
KOTOpBbIE
HETOCPEJCTBEHHO
CBSI3aHBI c

CamocTosiTenbHbII
(MM ¢ TOMOIIBIO
VUUTENs) — aHaau3
pOOJIEMHBIX
CUTyaUuil, U
pelreHus

MOCPEJICTBOM
BBIIBH)KCHUS
MPEIJIOKECHUM,
TUTIOTE3,

ux

ux

YacTUYHO-ITOMCKOBBIN
MeTOJ O0yUeHHUS:

co3gaHue  TPOOJIIEMHOM
CUTyallun npu
00BSICHEHUU HOBOT'O
Marepuana (BoTIpOCHI,
3ajaua,
IKCIIEPUMEHTATHHOE
3aJjaHne npu
3aKpEIUICHUH  y4eOHOTO
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NeSATEeITLHOCTD. coJiepKaHuEM 000CHOBaHUS U | MaTepuana)
yueOHOTo JIOKA3aTeNbCTBA, a | KOJJIEKTUBHOE
MaTepuaia. TakKe  MpOBepKa | OOCYKACHHE BO3MOKHBIX
MPABUIIBHOCTH MOJXOJI0OB K  PEIICHUIO
pelIeHusl. npoOJIeMHON  cUTyaluu
(Ypok cucTemMaTu3aluu U
000011IeHIS 3HAHUH ).
MeTton npobieMHOro
U3II0KEHUS
BBIIBUTAIOTCS  THITOTE3bI
10 TeMe, OTBeprasi OJHU U
apryMeHTUupys BEIOOD
JIpYruX,  BbICTpAaUBaHUE
JIOTUKHA paccyXIEHUM,
aHam3 MOCTaBIIEHHBIX
npo0em (u3yuenue
HOBOW TEMbI, MOCTAaHOBKA
TEMBI U 1IeJIEH YpOoKa)
KontekctHoe Obecneuenue YMmenue Keiic — meTon
o0yueHue JIMYHOCTHOTO AHAJIU3UPOBATH (He3aBepIICHHBIN METOT)
(A.A.BepOuriikmii) BKJTFOUCHUS mpo0JIeMbl, UCKAaTh | CTyACHTaM Oyner
CTyJICHTA B aJICKBaTHBIC MpeyIoKeHa JIUIIb YacTh
yueOHYIO CIOCOOBI UX uH(popManumy, BCIO
JESITEIIbHOCTD pelIeHus, OCTATBHYI0 WH(OPMAIIHIO
MO3HAHUE - CTYJEHTBI MOTYT
CJIOKHYIO, MOYEPNHYTh  JHOO0 U3
MHOTOTPaHHYIO JUYHOTO OTbITa, OO W3
CTPYKTYpY CBOSH JPYTHX HUCTOYHUKOB
Oynyiuei uHpopmauuu  —  I-net,
npoeCCHOHATILHOM | CIpaBOYHAS  JIUTEpaTypa,
JESITEIIbHOCTH JKypHAIIbI, CIIEIUATHUCTBHI,

oOamaromye OIBITOM B

pelieHnn JTAHHBIX
npodremMm u T.I. (TIpU
MPOBEJICHUU

1a00paTOPHBIX pabor,

pelleHre KayeCTBEHHBIX U

pacueTHBIX 3aJa4)
Jenosas urpa

3TO METOJ[ TPYIIIOBOTO

0oOy4eHHsT  COBMECTHOM

JeSITEIbHOCTH B IpOLIecce

peleHus oOIMX 3a/ad B

YCIIOBUSX  MaKCUMAaJIbHO
BO3MOKHOI'O
MPUOTKEHUS K

pEeabHBIM  MIPOOJIEMHBIM
CUTYyalusIM (pu
3aKpEIUICHUH W3YYEHHOTO
MaTepuana,
CHCTeMaTH3allui 3HAHMUIA,
MIPAKTUYECKHE 3aHSATHSA).
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KourekcTHbIe 3agaun
(mpakTHKO-
OpPUEHTUPOBAHHBIEC)
3a/layd, BCTpEYAIOTCAd B
TOW WIM WHOW peallbHOU
curyauuu. MX KOHTEKCT

o0ecrieunBaeT  yCJIOBHUS
JUlsl  TPUMEHEHHU U
pa3sBUTHA 3HAHMM IIpU
pelieHnn npobiem,
BO3HUKAIOIINX B
peanbHOI JKU3HU
(mpakTHYECKUE 3aHATHA,
nabopartopHeie  pabOTHI,
JTal 3aKpEeIUICHUs 3HaHUU
Ha ypoKe).
Mo3sroBoii mwrypm

N3yuenue HOBOI'O
MaTepuaia

310poBbECOEpETaroI]
ast TEXHOJIOTHS
(H.K.CmupHnos)

Obecneuenue
CaHUTapHO-
TUTHEHUYIECKOTO
COCTOSTHUS
y4eOHOro
MOMEIIEHUS
(ocBemienue,
MIPOBETPUBAHUE,
TEMIIepaTypHBIN
PEXKUM)
DOMolMOHaTbHAs
paspsjka

Cobmronenue
ONTHMAJILHOTO
BO3/TyIITHO-
TEIJIOBOTO PEeKUMA
B ayJIMTOPHH.
Ilo3uTuBHAA
MICUXO0JIOTHYeCKas
atMocdepa.
[Tonnepxanue
paboTocrmocoOHOCT
Y Ha 3aHITHH.

KoHTpois ocBenienus Bo
BpEMS 3aHATHUS
JnHamuyeckas naysa
OU3KYIbTMUHYTKA B
cepenune 3ausatus (1-2
MUH).
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