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Pabouas mporpamma y4eOHOW mucuuIUIMHBI «@Pu3uKa» pazpaboTaHa Ha OCHOBE TpeOOBaHUMI
®denepalibHOTO TOCYAAPCTBEHHOTO 00pa30BaTEIBHOTO CTaHAApTa CpPEAHEro ooOiero oOpa3oBaHMUs,
YTBEPKACHHOIO IpuUKasoM MuHuctepcTBa o0OpazoBaHuss M Hayku Poccuiickoit ®Penepanuu
ot 17.05.2012 roma Ne 413, Ha OCHOBe MOJIOXKEHUU (eaepaabHOil OCHOBHOW 0011e00pa3oBaTeIbHON
MPOrPaMMBI CPETHETr0 OOINero oO0pa30BaHUs, YTBEPKICHHOW MPUKAa30M MHHUCTEPCTBA MPOCBEIICHUS
Poccuiickoit ®eneparuu ot 18.05.2023 roma Ne 371, m ¢ yderom TpeOoBaHuii dDenepaabHOTO
rOCy/IapCTBEHHOTO 00pa30BaTEeLHOTO CTaHIApTa MO CHCHHAIBLHOCTH CPETHETO MPOPECCHOHATHHOTO
obOpazoBanms 15.02.14 OcHameHue CcpeacTBaMyd aBTOMATH3AIlMM TEXHOJIOTHYECKUX IIPOLIECCOB U
MPOU3BOJICTB (IO OTpaciisiM), YTBEPKICHHOTO TNpHUKa3oM MUHHCTEpCTBA 00pa3oBaHUST U HAYKH
Poccuiickoit ®eneparuu ot 09.12.2016 No 1582.

OJOBPEHO

[IpenmeTHOM KOMHUCCUEN Meroanueckoit komrccuern MnK
«MaremMaTH4eCcKuX U €CTECTBEHHOHAYYHBIX

JUCLIUTUTHH» [Tporokor Ne 3 ot «21» deBpans
[Ipencenarens E.C. KopeITHHKOBA 2024 1.

IIporoxoin Ne 5 ot «31» ssHBapst 2024 r.

Pa3paborunk:
npernogaBarels otaeneHus Ne 1 «O06meo0pa3oBaTeIbHON MOITOTOBKI E.C. KopeiTHHKOBA
Muoronpodunbaoro komemka @I'bOY BO «MI'TVY um. I'.11. HocoBa»
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1 OBIIASI XAPAKTEPUCTHKA PABOYEM ITPOT'PAMMBI YYEBHOM
JUCIHUIIVIMHbBI «®U3UKA»

1.1 Obs1acTh NPpUMeEHEHHUS TPOrPAMMBI

Pabouas mporpamma yueOHON nucuuIUIMHB «DU3MKa» SBISETCSA YaCThIO MPOTPAMMBI HOATOTOBKH
CIELMAINCTOB CpenHero 3BeHa mo crnenuanbHoctd 15.02.14 OcHamieHue cpencTBaMH aBTOMATHU3ALUU
TEXHOJOTMYECKUX MPOIECCOB M IPOU3BOJCTB (IO oTpacisMm). Pabodas mporpamma cocTaBieHa st
ouHOI (popmbI 0OyUEHUSI.

1.2 MecTto npeameTra B CTPYKTYpe NPOrpaMMbl MOJAT0OTOBKH CIEIHATHCTOB CPETHEro 3BeHa

VYyeOnass mgucruruiiHa — «Pu3uKa» OTHOCUTCS K 00I1e00pa3oBaTebHOMY LHKIY POrpaMMbl
MOJITOTOBKH CIICIIUATIMCTOB CPEIHEr0 3B€HA M OTHOCUTCS K mpeameTHoi oomactu GI'OC cpemnero obmiero
oOpa3oBaHusi «EcTeCTBEHHbBIE HAYKNY.

VYpoBeHb ocBoeHust ydeOHOM mucuMIUiiHBI B cooTBeTcTBUU ¢ PI'OC cpennero o6miero
o0Opa3oBaHus YriyOJIeHHBIN.

OcBoeHure JUCIUTIIMHBI HAlPABIECHO HA JIOCTUKEHUE CIICTIYIONTUX IICJICH:

e (dopMupOBaHHME HHTEpeca U CTPEeMJICHHsS] OOYYAIOIIUXCS K HAayYHOMY HU3YYEHHUIO MPHUPOJIBI,

pa3BUTHE UX UHTEIIEKTYaIbHBIX U TBOPUYECKUX CIIOCOOHOCTEN;
® pa3BUTHE MPEACTABICHUN O HAYYHOM METOJIe MO3HAHUS B (DOPMHUPOBAHKE UCCIICOBATEIHLCKOTO
OTHONICHHSI K OKPYKAIOIIUM SIBJICHUSIM;

¢ (OopMUPOBAHHE HAYYHOTO MHUPOBO33PEHUS KaK pe3ylbTaTa U3yuYeHHs OCHOB CTPOCHHS MaTEepPHU
U GyHIaMEHTAIBHBIX 3aKOHOB (DU3UKH;

e (GopMUpOBaHHE YMEHHUH OOBSCHATH SBIICHUS C WCIIOJIb30BaHUEM (H3UYECKUX 3HAHUU U
HAyYHBIX JIOKa3aTEIbCTB;

e (OpMUPOBAHHE TPEICTABICHUNW O PONHM (DM3WKHU JUISI PAa3BUTHS JAPYTUX ECTCCTBCHHBIX HAYK,
TEXHHUKHU ¥ TEXHOJIOTHH;

PaGouas mporpamma yueOHOW AuCHMIUIUHBI «Du3uKa» MMeeT MEeXAUCHUIIIMHAPHYIO CBS3b C
oOmeobpaszoBarenbHbiMUA yaeOHbIMU auctuiuimHamMu OYII1.03 Martematuka, OVIL.07 Xumusa, OVYIIL.08
buonorus, OYIL.11 I'eorpadus.

VYyeOnast jucnuiimHa — «Du3nuKay SBISETCS MPEAMIESCTBYIOMUM I W3YYCHUS CICTYFOIINX
mucuunuH U moayneit: OINL.02 Texuuueckas mexanuka, OIIL[.03 OCHOBBI 3IEKTPOTEXHUKH U
anextponnku, OINL[.04 Marepuanosenenne, OIIL.08 be3omacHOCTh KU3HEACSITEIBHOCTH.



2 INIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSI YYEBHOM JUCIHTUTIJIINHBbI
OcBoeHue coiepanus y4eOHON TUCIUTUIMHBI «DU3HKa» 00eCIeUrBAET JOCTHKCHHE 00YUYaIOMUMHUCS CISAYIONINX Pe3yJbTaTOB:

OO0mue u npodeccuoHaIbHbIE

IInanupyemMsle pe3yJbTaThbl 00y4eHHS

KOMIIETEHIMHU JIMYHOCTHBIE / MeTanpeIMeTHbIe IIpeameTHbIC
OK 01 BsiOupath cnocoObl | JImiHocTHBIC  pesynbTaTel  OCBoeHHMs —y4eOHo# mucumiummabl | [TPO1. chOpMUPOBAHHOCTH MPEACTABICHHA O POJIH U
peILICHMS 3ajay | OTP@KAIOT  TOTOBHOCTb M CHOCOGHOCTh  OOYHAIOMMXCH | \jocte (DU3MKH M ACTPOHOMHH B COBPEMEHHOI HAYIHOIM

npodeccHoHATLHON JesSTebHOCTH
OPUMEHUTEIBHO K  Pa3IUYHBIM
KOHTCKCTaM

PYKOBOJICTBOBaThCS  C(DOPMHUPOBAHHON BHYTPEHHEH MO3HMIHEH
JWYHOCTH, CHCTEMOH IICHHOCTHBIX OpPWEHTAlWH, HO3UTHBHBIX
BHYTPEHHUX YOEKIEHHH, COOTBETCTBYIOUIMX TPaAMLIUOHHBIM
LEHHOCTSIM POCCHHCKOTO OOIIEeCTBa, pPAcHIUPEHUE >KU3HEHHOTO
OTIBITA U OIBITA JEATEILHOCTH B NPOLECCE Pealn3aliil OCHOBHBIX
HaIrpaBJIeHUH BOCIUTATEJbHOW JEATEIbHOCTH, B TOM YHUCJIE B
JacTH:

TPYZOBOT'O BOCIIUTAHUS:

JIP25. unmepec K pasiuuHbiM  chepam  npogeccuoHanbHou
OesmenbHOCIU, YMeHUe CO8epulams OCO3HAHMbILL 8b100p 6YOyuyell
npogheccuu u peanu3o8ul6ams cOOCMEEHHbIE JICUSHEHHbLE NIAHDbL;

MerTanpeaMeTHbIe Pe3yIbTaThl OCBOCHUS YYCOHOW IUCIUILIHHBI
OTpaxaroT:

8.1. Ognanenue YHHUBEPCATbHBIMU
M03HaBaTEJIbHBIMU JICHCTBUSAMMU:

a) 6a30BBIC JJOTHYECCKUE JICHCTBHS:

MPI1. camocmosmenvHo Gopmyaupoeams u aKmyaiusuposamsp
npobremy, paccmampusams ee 6CeCmopoHHe,

MP2. ycmanasnueamov cyuwjecmeeHHulli NPUSHAK UIU OCHOBAHUS
0/ cpasHeHusl, Kiaccugurayuu u 0600ujeHus,

MP3. onpedensmo yenu 0esmenbHOCMU, 3a0A8aMb NAPaAMempsbl U
Kpumepuu ux 00CMUICeHUs.;

y4eOHBIMU

MP4.  eviggramb  3aKOHOMEpHOCMU U NPOMUGOpEHUs 8
paccmampusaemvlx a6j1eHUsIX;
MP5. enocumb KOppekmugvl 6 O0esmenbHOCMb, OYEeHUBAMb
coomeemcmeue  pe3yibmMamos — yeusiM, — OYeHusamv  pucku
nocaeocmeuii 0esimenrbHOCmu,
MP6. passusamv  KpeamusHoe MbluileHUe NpU  peuleHUU

JHCUBHEHHBIX NPODIEM;

0) 6a30BbBIC UCCIICIOBATEIILCKUE JACHCTBUS:

MP7. enademv  HABLIKAMU  YUEDHO-UCCAEO08AMENbCKOU U
NPOEKMHOU OesTMenbHOCMU, HABLIKAMU PA3PeUeHUs npod.aem,
MPI2. BbIABIAMD NPUYUHHO-CLEOCMBEHHbLE cea3U u

KapTUHE MHPA, O CUCTEMOOOpasyromiei poin GU3MKu B
pa3BUTUM  €CTECTBEHHBIX  HAyK, TEXHUKH U
COBPEMEHHBIX TEXHOJOTHI, O BKIAJE POCCUMCKUX U
3apyOeXKHBIX y4YeHBIX-(U3UKOB B pPa3BUTUE HAYKHU;
NOHUMaHWE (HU3MUECKON CYIIHOCTH HaOII0JaeMBbIX
SIBJICHUH MHUKpOMHUpPA, MAaKpOMHpa W MeEramupa;
NOHUMAHUE POJM AaCTPOHOMHH B MPAKTHUECKOU
JEATEIbHOCTH 4YeJIOBeKa M JalbHEHIIeM Hay4yHO-
TEXHUYECKOM  DPa3BUTUM,  POJIU (10735097 B
dbopMupoBaHuM  Kpyrozopa U  (QyHKIHOHAIBHOMN
TPAaMOTHOCTH YEJIOBEKa MJIsi PEIICHHS MPAKTUYECKUX
3a/1a4;

[TP62. cdopMHUpPOBAaHHOCT, YMEHHMM pacro3HaBATh
¢usnueckue sBreHus: (IPOIECChl) U OOBACHATh UX HA
OCHOBE W3YYEHHBIX 3aKOHOB: pPAaBHOMEPHOE W
PaBHOYCKOpPEHHOE MPSIMOJIMHEITHOE JBUKEHUE,
CBOOOJIHOE TAJCHUE TEJl, ABMKEHUE IO OKPYXKHOCTH,
WHEpLUs, B3aUMOJEHCTBUE Tel, KosebaTenbHOe
JIBIDKCHHUE, pe30HaHC, BOJTHOBOE JIBIDKCHIE,
muddysus, OpOYHOBCKOE  JIBUKEHHE, CTpPOCHHE
KUJKOCTEH M TBEPIBIX T, M3MEHEHHWE oObeMa Tel
npu HarpeBaHuu (oxyaxaeHun), TEIJIOBOE
paBHOBECHE, WCIApeHHe, KOHJIEHCAIWsA, IUIaBJICHUE,
KpUCTAJUIN3aLIUsl, KUTIEHHUE, BIaXKHOCTh BO3/yXa, CBS3b
CcpeaHel KNHETUYECKOW SHEPTUH TEIIOBOTO JIBHYKEHUS
MOJIEKYJ ¢ aOCONIIOTHOW TeMIiepaTypoi, MOBHIIICHHE
JABJIEHUs Ta3a TPH €ro HarpeBaHWU B 3aKPHITOM
cocyJie, CBSA3b MEXIY MapaMeTpaMu COCTOSIHUS Ta3a B
M30MpoNeccax; dSJEKTpU3als Tell, B3aUMOJECHCTBUE




AKMyanu3uposams 3a0auy, 6vl08Ueams 2unomesy ee peuleHus,
HAaxoo0umsv apeymeHmol ons O0oKasamenbcmsd c80UX
ymeepocoeHutl, 3a0a8ams napamempul U Kpumepuu peuenus,
MPI3. ananusupoéamv noayuenHvle 8 Xode peuleHus 3a0auu
pe3yrbmamsl, KpUmMu4ecku OYeHUusamsv Ux OO0CHOBEPHOCHDb,
NPOSHO3UPOBATNG USMEHEHUE 8 HOBbIX VCI0BUSX,

MPI17. ymemv nepenocumv 3HAHUSA 6 NOSHABAMENLHYIO U
NPAKMUYECKYI0 00IACMU HCUZHEOESMENbHOCU,

MPI18. ymemv unmezpuposame 3HAHUA U3 PASHLIX NPEOMEMHbIX
obnacmeii;

MPI19. @viosucams Hogble uoeu,
nOOX00bl U peuenus,

MP20. cmasumv  npobaemvl U
AbMEPHAMUBHBLE PEUUEHUL,

npedﬂazamb opucuHalbHbvle

3a0auu,  Oonyckaiowue

3aps0B, HarpeBaHue IMPOBOJHHMKA C  TOKOM,
B3aMMOJICHICTBUE  MAarHWTOB,  JJCKTPOMArHUTHAs
UHAYKLNS, IeWCTBUE MAarHUTHOTO TOJISl HA TPOBOJIHUK
C TOKOM W JBIDKYIIUHCS 3apsij, 3JIEKTPOMArHUTHBIC
Kosie0aHus u BOJIHBI, MPSIMOJIMHEHHOE
pacrpocTpaHeHHE CBeTa, OTPaKEHHUE, IMPEIOMIICHHUE,
uHTepdepeHysa, aUGpakus U TOJISpHU3aIUsl CBETa,

JHCTIepcus  CBeTa;  (POTOIIEKTPUUECKUH  IPPEKT,
CBETOBOC JABJICHHWE, BO3HHUKHOBEHHE JIMHEWYATOTrO
CIIEKTpa  aToMa  BOJOPOJAA,  €CTECTBEHHas U

UCKYCCTBEHHAsl PaJMOAKTUBHOCTB;
[1P65. yMeHWe YYHTHIBAaTH TPAaHUIBl MPUMEHEHHS
U3yYCHHbIX (U3MYECKUX MoJeNell: MarepuanbHas
TOUKa, MHEpIHaJIbHAs CHUCTEMa OTCueTa, WJealbHbIN
ra3; MOJEIN CTPOECHUS Ta30B, KUIAKOCTEH U TBEpPABIX
T€J, TOYEYHBIM DJIEKTPUYECKMM 3apsp, sAAepHas
MOJIeJIb aTOMa, HYKJIOHHAsi MOZIeJIb ATOMHOTO sJIpa U
peuieHny GU3NUECcKuX 3aaay;

[IPy3. chopMupOBaHHOCTP  yMEHHSA  pa3jiNyaTh
YCJIOBUS MPUMEHMMOCTH MoOAeed (U3NYECKUX Tell U
mpoueccoB  (SBJIEHUI): MHEpLHUalbHAas  CHUCTEMa
OTCYETa, MaTepHalbHas TOYKA, PaBHOYCKOPEHHOE
JBIDKEHUE, CBOOO/IHOE TajZeHue, abCOIMIOTHO YIpyras
neopmarusi, abOCONIOTHO YHOPYroe u abCONIIOTHO
HEYNpPYyroe CTOJKHOBEHUS, MOJIeNIel rasa, >KUJIKOCTH U
TBEPJOTrO (KpUCTAJUIMYECKOI0) Tella, UeaIbHOro rasa,
TOUEYHBIN 3apsijl, OJHOPOJHOE AIIEKTPUUYECKOE IIOJIE,

OJHOPOJHOE  MAarHUTHOE II0JE€, TapMOHHUYECKUE
KoJeOaHMs, MaTeMaTH4YECKUH MAasSTHUK, HJIealbHBINA
NPYXKUHHBIA  MAasTHUK, TapMOHHUYECKUE  BOJHBI,

WJIeaTbHBIN KOJIeOATENhbHBIM KOHTYpP, TOHKAas JIMH3A,
MOJIEJIEd aTOMa, aTOMHOIO Siipa U KBAaHTOBOW MOJIEINN
CBETAa;

[IPy4. cdopMuUpOBaHHOCTH yMEHHSI  OOBSACHATH
OCOOEHHOCTH TIPOTECKaHUsI (DUINYECKUX  SBIICHUM:
MeXaHH4YeCKoe ABIKCHIE, TCIIJIOBOE ABMKCHUE YaCTHI]




BEILECTBA, TEIUIOBOE paBHOBECHE, OPOYHOBCKOE
nBwkenue, auddysus, ucnapeHwe, KUINCHHE U
KOHJIEHCAllUs,  IUIAaBJI€HUWE M KpHUCTaJUIM3alus,
HaIIPaBJIEHHOCTh TEIUIONEpPEaauu, JIEKTpU3alUU Tell,
SKBUIIOTEHIMAJIBHOCTH IIOBEPXHOCTH  3apsSKEHHOTO
IIPOBOJTHUKA, AIIEKTPOMArHUTHON WHAYKIUH,
CaMOMHJIYKIIMH, 3aBUCUMOCTH COIIPOTHBIICHUS
IIOJIYIIPOBOJHUKOB "p-" ¥ "n-TUNOB" OT TemmepaTypsl,
pe3oHaHca, HHTep(epeHUuH BOJH, JIU(pPaKLuy,
JUCIEPCUH, IIOJIHOTO  BHYTPEHHEro  OTPa)KeHUS,
dhoTodrddekt, Ppuznyeckue MPUHIUIBI CIICKTPAITBHOTO
aHaym3a W paboTel Jasepa, "ampda-" u "Oera-"
pacrajsl sjiep, raMmMa-u3iydyeHue saep;

ITPy9. chopMupoBaHHOCTH YMEHHS pPEIIaTh PacyeTHHIC
3aJaud ¢ SIBHO 3aJlaHHOM W HESBHO 3aJJaHHOM
¢u3NYecKoil MOAENbIO: HAa OCHOBAaHMHM  aHAIM3a
yCIIOBUS BBIOMpATh (PU3MUECKUE MOJEIH, OTBEYAOLIE
TpeOOBaHUAM 337a4yu, MPUMEHATh (POPMYJIbI, 3aKOHBI,
3aKOHOMEPHOCTH U TOCTYyNaThl (U3NYECKUX TEOpuit
OpU  HUCHOJb30BAHUU  MaTeMaTHMYECKHMX  METOJIOB
pelieHus 3ajiad, MPOBOAUTH pacdyeTbl Ha OCHOBAHUU
UMEIOIMXCS JTAHHBIX, aHAJIM3UPOBATh PE3yJIbTAThl U
KOPPEKTHPOBATh  METOJBl  PEIIEHHs C  YYETOM
NOJYYEHHBIX PpEe3yJbTaTOB; pellaTh KayeCTBEHHBIE
3a1a4yu, TpeOyromue MPUMEHEHHsI 3HAaHUM W3 pa3HBIX

pa3/enoB LIKOJBHOIO Kypca (U3MKM, a Takxke
WHTETpallMM  3HAaHWUW W3  JAPYTUX  IPEAMETOB
€CTECTBEHHOHAYYHOI'O LUKJIA: BBICTPAUBATh

JIOTHYECKYIO LEMOYKY PpACCYKJICHUH C OMOpod Ha
M3YYCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH H (hHU3HUECKUE
SIBJICHUS;

OK 02 Hcnonb3oBatk
COBpPEMEHHBIE CpPEJCTBAa IOHMCKa,
aHamM3a " UHTEPIIPETANT
uHpopMalnuu 1 HHPOPMALMOHHbIE
TEXHOJIOTUM  JJISi  BBIOJHEHUS

JlnqHOCTHBIE peE3yJibTaThl OCBOGHMS y4eOHON JMCHWIUTHHBI
OTPaXAlOT  TOTOBHOCTE W CIOCOOHOCTH  0OOydarommxcs
PYKOBOJICTBOBaThCSI  C(DOPMUPOBAHHOM BHYTPEHHEH MO3HMIUEH
JMYHOCTH, CHUCTEMOM IIEHHOCTHBIX OPHEHTAIMH, MO3UTUBHBIX
BHYTPEHHUX YO@XKIEHHH, COOTBETCTBYIOUIUX TPAJUIHOHHBIM
LIEHHOCTSIM POCCHHCKOTO OOIIECTBA, PACHIMPEHHE >XU3HEHHOTO
OIbITA U OIBITA JIESTEIbHOCTH B MPOLECCE pealn3alliid OCHOBHBIX

[TP6Y. chopMupoBaHHOCTH COOCTBEHHOW MO3UIIUU TI0
OTHOIICHUIO K buznueckoit uH(popMaIuy,
MIOJIy4a€MOM M3  pa3HbIX MCTOYHUKOB, YMEHHH
WCIIONIb30BaTh MHU(POBbIE TEXHOJIOTUU MJsl TOUCKA,
CTPYKTYPUPOBAHHUs, UHTEPIPETALUNA U NIPEACTABICHUS




3a1a4 po()eCCUOHAIIBHOM | HANPaBIICHUH BOCIUTATENBHOM JEATENBHOCTH, B TOM YHCIC B | yqeOHOM M HAyYHO-TIOMYJSpHOW  mHMOpMaIuu;
JeSATEIIBHOCTH Hacti: pa3BUTHE YMEHUI KPUTHYCCKOTO aHAIN3a MOJy4aeMOit
[IEHHOCTH HAYYHOTO TTO3HAHWS: uHbOpMAIHII;
JIP32. cchopmuposannocmo MUPOBO33PEHUSL,
Coomeemcmeyiowjeco  cospenentomy yposuio  paseumus [1PG6. BiageHWEe OCHOBHBIMH METOJAMU HAYYHOTO
HayKu U O0OWecmeeHHOU NpaKmuKu, OCHOBAHHO20 HA [O3HAHNA, HCHONBL3YEMBIMH B (U3AKE: NPOBOAMTH
ouanoze Kynbmyp, cnocobcmeyioueco ocosnanuio ceéoezo | TPAMPIC M KOCBCHHBIC — M3MCPCHUA (usmaeckmx
MeCma 8 NOMUKYIbMYPHOM MUpe; BEJIMYMH, BBIOMpAsi ONTHMAJIbHBIA CIIOCO0 M3MEpEHUS
JIP34. oco3nanue yewnHocmu HayuHoUu OesmeabHocmu, | 1 HUCTIOJIB3YA U3BECTHBIC METOJbI OLICHKH
20MOBHOCMb ocyuecmanime NPOEKMHYIO u | TOTPEUIHOCTEeW U3MEPEHUM, MPOBOJIUTh MCCIICIOBAHUE
UCCIe008aMENbLCKYI0  0esMeNbHOCb  UHOUBUOYAIbHO U 6 | 3aBHCHMOCTEH buzHIecKux BEJINYHH c
cpynne; 5 WCIIOJIb30BAaHUEM TPSAMBIX HM3MEpPEHUH, OOBACHATH
MCTaHpCZ[l'V[CTHLIe pe3yabTaTbl OCBOCHUSA y‘{€6HOI/I JUCHHUITIINHBIL HOHy‘IeHHBIe pe3yJII>TaTI>I, I/ICHOHB:‘}yﬂ (1)H31/I‘I€CKI/I€
gTi) amaIOT'O TEOPUHU, 3aKOHBI U TIOHATHUSA, U JeJIaTh BBIBOJBI;
1. BIIa/ICHUE YHUBEPCATHHBIMHU y4eOHBIMU
[O3HABATEbHBIMH 1CHCTBUAMIU: coOmoiath  IpaBuia 6e§OHaCHOI‘O Tpyaa Tpu
B) paboTa ¢ nHOPMALHEii: IPOBEJCHUH HCCIEAOBaHUNH B paMKax Yy4eOHOTo
MP21. erademv  Hasvikamu — noayyenusi ungopmayuu uz | IKCICPUMCHTA u y4€0HO-HCCIIEN0BATENLCKOM
UCMOYHUKO8 PA3HbIX MUN0B, CAMOCMOSMENbHO ocyujecmeisams | NEITCIbHOCTH C HCIIOJIB30BAHHUEM LII/I(prBBIX
NoucK,  anauus, Cucme(;wamumw’o ; unmepnpemayuio | y3MepuTeIbHBIX ~ YCTPOWCTB W JaOOpaTOPHOTO
UH@oOpMmayuu pasiudHovlx 6U006 U (DOPM npeocmaeieHusl, . ~
MlgbZ_gj ZueHIZtsamb docmogep:ti:)c[r)nb, pMP24. UCNONb306AMb O60pYI[0BaHI/I${, C(bOp MHUPOBAHHOCTD HPENCTABICHIN O
cpedcmea MHQbOpMaL]MOHHbUC U KOMMYHUKAYUOHHbIX mexnono2ull 6 MCTOax HOHyLIeHHH HaquLIX aCTpOHOMquCKHX
peuenHuu KOSHUMUBHBIX, KOMMYHUKAMUBHBIX U OP2aAHUSAYUOHHBIX 3HAHW,
3a0au ¢ cobmodenuem mpeboganuii  speonomuxu, mexnuxu | [IPyl1. oBnageHue pazauyHbIMU crocodamMu pa60TLI C
Oezonacrnocmu, —2u2uensl, pecypcocOepedicenus, npasoevlx U urdOpManuei (usugecKoro COJIEpPIKAHUS C
IMUYECKUX HOPM, HOPM UHPOPMAYUOHHOU Oe30NacHOCmu, HCIIONb30BAHUEM  COBPEMEHHBIX HH(bOpMaI_[I/IOHHLIX
TEXHOJIOTH, pa3BUTHE YMEHUN KPUTUYECKOTO aHAIN3A
Y OLIEHKH JJOCTOBEPHOCTH IMOJIy4aeMoil HHpOopMaIuy,
OK 03 [InanupoBath u | JluuHOCTHEIC  pesymbTaTel  OCBOCHMsA y4eOHoi jmcummmnisl | [TPG7. chopMHPOBAHHOCTH YMEHUS PEIIaTh PACUCTHBIC
peaTr30BHIBATH COOCTBEHHOE | OTPAKAIOT  TOTOBHOCTL M CHOCOOHOCTL  OOYMAlOMWXCA | 3aniaqy ¢ sIBHO 3aJaHHOM (PM3HUECKONH MOJEINbIO,

npoeCcCHOHATBLHOE U JIMYHOCTHOE
pa3BUTHE, MPEIPUHUMATEIBCKYIO

JesITebHOCTD B
npodeccnoHanbHOM chepe,
UCIOJIb30BaTh 3HAHUS o
(uHAaHCOBOH  TpaMOTHOCTH B
Pa3IUYHbBIX AKHU3HEHHBIX

CUTyaluiIx

PYKOBOJICTBOBAaThCSl C(OPMHUPOBAHHONH BHYTPEHHEH IO3ULIMEH
JUYHOCTH, CHUCTEMOHM LIEHHOCTHBIX OpUEHTALUH, MO3UTUBHBIX
BHYTPEHHUX YOEK/IEHHH, COOTBETCTBYIOUIMX TPaJHIMOHHBIM
LEHHOCTSIM POCCHHCKOTO O0IIecTBa, paclIMpeHHe >XU3HEHHOTO
OIBITA U OMBITA JEATENBHOCTH B MPOLECCE Pealu3allui OCHOBHBIX
HaNpaBJIeHUIl BOCHUTATEIBHOW MESITEIBHOCTH, B TOM YHCJIE B
4acTu:

JYXOBHO-HPABCTBEHHOI'O BOCIIUTAHUS:

JIPI2. cgpopmuposarnHocms HPABCMBEHHO20
IMUYECK020 NOBEOeHUsL;

CO3HAHUA,

UCTONB3ysd (U3MuecKue 3aKOHBI W NPUHIMIBI, Ha
OCHOBE  aHalu3a  YCJIOBUSA  33Jadd  BbIOMpATh
¢u3nyeckyro  Mojenb,  BBIACHATH  (U3HYECKHE
BETMYUHBI U (QOpMyIbl, HEOOXOAUMbIE I €€
pelleHns, TpPOBOAUTH  pacueTsl M OLIEHUBATH
pETIbHOCTh TMOJYYEHHOTO 3HAa4YeHHs (PU3NUYECKOU
BEJIMYHHBI; pemars KaueCTBEHHbBIE 3aJ1a4H,
BBICTpauBasl JOIMYECKH HENPOTUBOPEUMBYIO IIEMOUYKY




JIP13. cnocobnocms  oyenusamv —cumyayuio u HPUHUMAND
OCO3HAHMblE — peuleHus,  OPUEHMUPYACL  HA  MOPANbHO-
Hpascmeenuvle HOpMbl U YEHHOCIU,

JIP14. ocosnanue nuyHo20 6K1AO0A 8 NOCHMpOeHUe YCMOoUudugo2o
06yoywezo;

TPYZOBOT'O BOCIIUTAHUA:

JIP26. 2omosnocmb u  cnocobnocmv K - 0Opazoeanuio  u
Camoodpazo8anuio Ha NPOMANCEHUU 6Cell HCUSHIU,
MeranpenMeTHble pe3yJIbTaThl OCBOCHHS YYEOHOW AMCIMIUIMHEL
OTpaXaloT:

8.1. Ognanenue YHHUBEpCaTbHBIMU
MO3HABATEIbHBIMU ICHCTBUAMU:

0) 6a30BbBIC UCCIICIOBATEIILCKUE JACHCTBUS:
MPI1. cmasumv u @opmyruposame cobcmeeHHvle 3a0a4u 6
00pazosamenvholl 0esmenbHOCIU U HCUSHEHHBIX CUMYAYUAX,

y4eOHBIMU

8.3.  OpnageHue  yHUBEPCAIBHBIMU  PETYISTUBHBIMU
JEHCTBUSIMH:

a) caMOOpTaHu3aIlus:

MP38.  camocmosmenvHo — ocywecmensime — NO3HABAMENLHYIO
OesImenbHOCb, BLIABIAND npobneml, cmasums u
Gopmynupoeams  cobcmeennvle 3a0auu 8 00pPA308aMENbHOU

0esAmenbHOCMU U HCUSHEHHBIX CUMYAYUAX,

MP39. camocmosamenbHo cOCmagams NiaH peuweHus npoodIemsl ¢
VUEemOoM UMEIOWUXCS Pecypco8, COOCHBEHHBIX B03MOICHOCMEN U
npeonoumeHrul;

MP44. cnocobcmeosams GopMupo8anuio u nPOSLEIeHUIO WUPOKOU
apyouyUy 6 pasHuiX 001ACMAX 3HAHUL, NOCMOAHHO NOBLIUAMD
€601l 06PA308aMeNbHBI U KYIbMYPHBIU YPOBEHD,

0) CaMOKOHTPOJIb:

MP46. erademv HaBbIKAMU NO3HABAMENbHOU peqhrekcuu Kak
OCO3HAHUS COBEPUAEMBIX OCUCMBULL U MBICIUMENbHBIX NPOYECCOs,
UxX pe3ynbmamos u OCHO8AHUI,

MP47. ucnonezoeams npuemvl perexcuu Oisi OYeHKU CUmyayuu,
8b100pa BepHOCO peuleHus;

MP48. ymemv oyenusamev pucku u c60e8peMENHO NPUHUMAMb
Ppeulenus no uUx CHUMNCEHUIO;

pacCyXJIE€HHIl C OMOpod Ha H3YYCHHBIE 3aKOHHBI,
3aKOHOMEPHOCTH U (PU3UUECKUE SBIICHHUS;

[IP64. BnameHwe 3aKOHOMEPHOCTSAMH, 3aKOHAMHU U
TeopusiMu (3aKoH BcemupHoro Tsarorenus, [, 11 u III
3akoHbl HbpIOTOHA, 3aKOH COXpPaHEHHUS MEXaHUYECKOU

JHEPIMM, 3aKOH COXPAHEHUs HMIIYJIbCA, IPHUHIIUI
CYNEpPIO3ULUN  CWJI, MPUHLUUI  PaBHOIPABHOCTH
MHEpPLUUAIbHBIX CHCTEM  OTCYETa; MOJIEKYJISIPHO-

KHHETHYECKYI0 TEOPUIO CTPOEHMs BEIIECTBA, T'a30BbIE
3aKOHbBI, NEPBBIA 3aKOH TEPMOJAMHAMUKH; 3aKOH
COXpPaHEHMs SJIEKTPUYECKOro 3apsja, 3akoH Kynona,
3akoH OMma JJid yyacTka 1enu, 3aKkoH OMa i oJTHOM
UIEKTPUUECKON 1enu, 3akoH Jxoyns - JleHua, 3akoH
EKTPOMArHUTHOM MHIYKIUH, 3aKOH COXpPaHEHUs
SHEpPIruy, 3aKOH MNPSIMOJIMHEHHOI0 paclnpoCTpaHEHUs
CBETa, 3aKOH OTPAKEHHUS CBETA, 3aKOH MPEIOMIICHUS
CBETa; 3aKOH COXPAHEHUsl SHEPrUH, 3aKOH COXpAaHEHUs
HMITYJIbCA, 3aKOH COXPAHEHHUS 3JIEKTPUUECKOT0 3apsija,
3aKOH COXpaHEHMsI MacCOBOI'O YHMCIA, IOCTYJaThl
bopa, 3akoH paauMOaKTUBHOIO paclajaa); yYBEPEHHOE
WCIIOJIb30BAHUE 3aKOHOB M 3aKOHOMEpPHOCTEH mpu
aHanu3e PU3NYECKUX SBJICHUN U MPOLECCOB;

[IPy2. cpopMuUpOBaHHOCTb CHUCTEMBI 3HAaHUH O
(u3NYEeCKUX 3aKOHOMEPHOCTSX, 3aKOHAaX, TEOpHUsX,
JEHCTBYIOIMX Ha YPOBHSIX MUKPOMHpA, MaKpoMuUpa u
Meramupa, HpeICTaBIeHUH O BceoOlleM XapakTepe
(u3MUeCKUX 3aKOHOB; MPEICTABIEHUNH O CTPYKTYpe
MOCTpOeHHsT (U3NYECKOH TEopuH, 4YTO IO3BOJIUT
OCO3HaTh poib  (PyHJZAMEHTAIbHBIX 3aKOHOB U
NPUHLMIIOB B COBPEMEHHBIX IPEACTABICHUSIX O
MPUPOJIE, TOHATH T'PAaHUIBl MPUMEHUMOCTH TEOpPHUH,
BO3MOXXHOCTM WX IPUMEHEHUs [  ONHUCAHUsA
€CTECTBEHHOHAYYHBIX SIBJICHUH U TIPOIIECCOB;

IIPy5. copMHpOBaHHOCTH YMEHUH  HPUMEHSTH
3aKOHBl KJIACCUYECKOM MEXaHUKH, MOJIEKYJISIPHON
GU3MKH W TEPMOJUHAMUKH, DIIEKTPOAWHAMHKH,




KBAaHTOBOW (U3WKK JUIS aHajgu3a H OOBSCHECHHUS
SIBJIEHUM MHKpPOMHpPAa, MakKpoMHpa U Meramupa,
pasnuyaTh YCIIOBHS (rpaHuILHI, 00JacTh)
MPUMEHUMOCTH  (DU3MUYECKUX 3aKOHOB, IIOHUMATh
BceoOmmMii xapaktep (yHIAMEHTAIBHBIX 3aKOHOB
(3aKOH COXpaHEHUS MEXaHUYECKON SHEpPruM, 3aKOH
COXpAHEHUS UMIMYJIbCA, 3aKOH BCEMUPHOTO TATOTEHUS,
MEPBBIM 3aKOH TEPMOIAWHAMHUKH, 3aKOH COXPAHEHUS
AJICKTPUYECKOTO 3apsija, 3aKOH COXpPaHEHUS YHEPTUH)
Y OrPaHUYEHHOCTH MCIIOJIb30BaHUS YACTHBIX 3aKOHOB;
aHAIM3UPOBATh (UBNYECKUE TPOIECCHI, HCIONb3YS
OCHOBHBIE TIOJIOKEHHUSI, 3aKOHbI M 3aKOHOMEPHOCTH:
OTHOCUTEIBLHOCTh MEXaHHYECKOTO JIBYKCHMS,
(hopMyJIbI KHHEMATHKH PaBHOYCKOPEHHOTO JIBHIKEHHUS,
npeoOpa3zoBanust  laymnes 11 CKOPOCTH  H
IepeMeIIeHUsl, Tpu 3akoHa HprooTOHA, NPUHUMUII
OTHOCUTENIbHOCTH  ['anmuiies, 3aKOH  BCEMHPHOIO
TATOTEHHS, 3aKOHbl COXPAHEHUS MMIIyJIbCa U
MEXaHWYECKOW DJHEPruu, CBsI3b pabOThl CHIJIBI C
U3MEHEHUEM  MEXaHUYECKOM  DHEPIUM,  YCIOBUSA
paBHOBECHS  TBEpPAOrO  Tena; CBA3b  JABJICHHS
MJICAJIbHOTO Ia3a CO CPEIHEN KMHETHYECKOW dHEpPrUueu
TEIUIOBOTO JIBUKEHUSI U KOHIEHTPALUEH €ro MOJIEKYII,
CBSI3b  TEMIIEpaTypbl  BEIIECTBA  CO  CpelaHEH
KUHETHUYECKON 3HEPrueil ero 4acTHull, CBS3b ABJICHUS
UJICaJIbHOTO Ta3a ¢ KOHLEHTPALMEHd MOJIEKYNI U €ro
TeMIIepaTypol, ypaBHeHHe Mennaeneesa-Kianeiipona,
MEPBbI 3aKOH TEPMOJUHAMUKH, 3aKOH COXPAHEHMS
SHEPruU B TEIUIOBBIX MPOIECCAX; 3aKOH COXPaHEHUS
3JIEKTPUYECKOTO 3apsja, 3aKOH Kynona,
MOTESHIIHAILHOCTD AJIEKTPOCTATHYECKOTO TIOJIA,
NPUHLUIT  CYNEPIO3ULHUN  DJIEKTPUUYECKUX  TOJIEH,
3akoHa Kynona; 3akonbl Oma Ji71s ydacTKa ey U s
3aMKHYTOM DJJIEKTPUYECKOM LienH, 3aKkoH Jxoyis-
JleH1ia, 3aKOH 3JIEKTPOMAarHUTHOW MHIYKIIMH, IPABUIIO
Jlenna, IOCTYJIaThI CHelUaIbHON TEOpUU




OTHOCUTEIBHOCTH OUHIITENHA, ypaBHEHHUE
Onnmreitna s ¢porodddexra, mepBblii U BTOPOH
noctynatel  bopa, mOpuHIMII  HEOIpeneIeHHOCTH
Ieit3enOepra, 3aKoH COXpaHEHHs 3apsia, MacCOBOTO
yyclia M DSHEPTUM B SACPHBIX pPEAKIUSAX, 3aKOH
PaaMoOaKTUBHOIO paclaja;

[IPy6. chopMUpPOBAaHHOCTP yMEHHH NPUMEHSTH
OCHOBOIIOJIArarolue  acTPOHOMUYECKHE  IOHATHS,
TEOPUHM U 3aKOHBI Ui aHaiu3a U OOBACHEHUs
(U3NYIECKUX MPOIECCOB MPOUCXOISIIINX Ha 3BE3/1aX, B
3BE3JHBIX CHCTEMaxX, B MEXKraJaKTUYEeCKOU Cpene;
JIBUKEHUS HEOECHBIX TeJN, DSBOJIOLUMU 3BE3] U
Bcenennoii;

[IPy7. cdopMHpPOBaHHOCTH YMEHHMH HCCIENOBATh H
aHAJIM3UPOBATh pa3HOOOpa3Hble (hU3HUECKUE SBICHUS
U CBOICTBa OOBEKTOB, MPOBOJIUTH CAMOCTOSITEIILHBIC
UCCIIEJIOBAaHMUSI B  pEAIbHBIX U  J1a0OPaTOPHBIX
YCIOBUSIX, YUTaTh M AHAJIU3UPOBATH XapaKTEPUCTUKU
MPUOOPOB M YCTPOWUCTB, OOBICHATH NPHUHIUIBI UX
paboThI;

OK 04 OpdexTuBHO
B3aMMOJIEHCTBOBaTh U pabOTaTh B
KOJIJICKTHBE U KOMaHJIe

MeranpeaMeTHble Pe3yJIbTaThl OCBOCHHS YYCOHOW JAUCIUILUINHEI
OTpaxaroT:

8.2. OBnaneHne YHUBEPCAIbHBIMH KOMMYHUKATHBHBIMHU
NEUCTBUSIMHU:

0) coBMecTHas IeITEIhHOCTD:

MP31. nonumams u UCNOIBL30BANb NPEUMYUIECNEA KOMAHOHOU U
UHOUBUOYATLHOU PAbOmbL;

MP32. evibupames memamuxy u Memoobl COBMECMHBIX OellCMBULL C
yuemom oOwWuUx UHMEPEco8 U BOIMONCHOCMEN KANCO020 UJeHA
KOJUIeKMUed;

MP33.  npunumams  yeiu  CO8MECMHOU  OesmMeIbHOCMU,
0p2anu30evleamv U KOOPOUHUPOBAMb  Oelcmeus no  ee
00CMUIICEHUIO: COCMAGISIMG NIAH OCUCMEULl, PACRPeOelsinG PO

C yYemom MHeHUll YYACMHUKO8 00Cyscoamv — pe3yibmanbvl
coemecmHoll pabomul;
MP34. oyenusamv Kawecmeo c60e20 GKIAOA U  KANCOO20

VUACMHUKA KOMAHObL 6 00WUll pe3yibmam no paspadomaHHbIM
Kpumepusam,

[TP610. oBnageHne yMeHUsIMH pabOTaTh B TPYIIIE C

BBIIIOJIHEHUEM  PA3JIMYHBIX  COLMAIBHBIX  POJIEH,
IUIAaHUPOBaTh ~ paboTy  TIPYIIBl,  palMOHAIbHO
pacupenensaTb  IEATEIBHOCTh B HECTaHIApTHBIX

CUTyalusaXx, aJICKBATHO OLICHUBATHL BKJIAJ KaXXJIO0ro H3
YYaCTHHUKOB TpYIIbl B pelIeHHE paccMaTpUBaeMon
MPOOJIEMBI;




MP37. ocywecmensames nO3UmMugHoe CMpamezuieckoe noeoeHuUe 6
DPA3TUYHBIX CUMYAYUSAX, NPOAGIAMb MEOPUECNBO U 8000padiceHiLe,
ObIMb UHUYUAMUBHBIM,

8.3. OBnasmeHne  yHHBEPCAIBHBIMH  PETYISATUBHBIMU
JICCTBUSIMU:

T) IpUHATHE ce0s U APYTHX JTIOACH:

MP54. npunumams cebs, NoOHUMAs C80U HEOOCMAMKU U
00CMOoUHCmMea,

MP55. npunumamos Momugvl u apeymeHmvl Opyeux Jnioodei npu
ananuse pe3yibmamos 0esamenbHOCmu;

MP56. npusnasamv ceoe npaso u npago oOpyeux aodeli Hd
ouubKU;

OK 05 OcymecTBisiTs YCTHYIO U
MMCbMEHHYI0 KOMMYHHUKALIUIO Ha
rOCyJJapCTBEHHOM A3BIKE
Poccuiickoit @enepanuu ¢ yueTtom
0COOEHHOCTEH  COLMAIBHOTO U
KYJIbTYPHOI'O KOHTEKCTa

JIMuHOCTHBIC PE3yJbTaThl OCBOCHHUS yYCOHOW JIUCIHILIHHEI
OTPaXAlT  TOTOBHOCTh H  CIOCOOHOCTh  OOYYAIOIIHMXCS
PYKOBOJCTBOBAaThCS C(HOPMHPOBAHHOM BHYTPEHHEW IO3ULIMEH
JIMYHOCTH, CI/ICTCMOﬁ IICHHOCTHBIX OpHeHTaL[I/Iﬁ, IIO3UTUBHBIX
BHYTPEHHUX YOEKIEHHH, COOTBETCTBYIOUIMX TPaJULIUOHHBIM
[ICHHOCTSM POCCHUICKOTO O0OIIeCcTBa, PACHIMPCHUEC IKH3HCHHOTO
OTIBITA U OTBITA ACATEIBHOCTH B MPOIECCE PEATU3AUU OCHOBHBIX
HAMpaBJICHUI BOCIUTATEIBHOW JEATEIBHOCTH, B TOM YHCIE B
YaCTH:

A3CTETUYECKOT0 BOCITUTAHUSI:

JIP16. scmemuueckoe omHowienue K MUpy, GKIOUAsL ICTMEMUKY
b6bIma, HAYYHO20 U MEXHUUEeCKO20 MEOPUecmad, CHOpma, mpyoda u
00w ecmBenHbIX OMHOUEHU;

MerTanpeaMeTHbIe Pe3yIbTaThl OCBOCHUS YUYCOHOW IMCIIUTUTAHBI
OTPaXKAIOT:

8.2. OBnaseHue YHUBEPCAIbHBIMU KOMMYHUKATHUBHBIMU
EUCTBUSAMU:

a) o0IIeHHE:

MP26. ocywecmenams KOMMYHUKAYUU 80 BCEX CHEPaX HCU3HIL
MP28.  erademv  pasnuunbiMu  cnocobamu  oOwjeHus  u
83aUMOOeUCMBUs;

MP29. apeymenmupoganno eecmu Ouanoe, YMemv CMA4AMb
KOH@IUKMHble cumyayuu;

MP30. pazeepnymo u 102u4HO u3na2amsv C8010 MOUKY 3PEHUs ¢
UCHONBL30BAHUEM AZbIKOBLIX CPEOCME;

[MPy12. OBJIaJICHHE OpraHU3alMOHHBIMU u
ITI03HaBaTCJIIbHBIMU YMCHUAMU CaMOCTOATCIIBHOT'O
npuoOpeTeHns  HOBBIX ~ 3HAHMH B IIpolecce
BBIIIOJTHECHUA IMPOCKTHBIX n y‘-I€6HO'
UCCIIEZIOBATEIbCKUX paboT, yMEHHSAMH paboTaTh B
Ipymnmne C BBIHIOJHCHHUEM Pa3IMYHbIX COLMUAJIbHBIX
pousiell, miIaHupoBaTh pabOTy TPYIIBL, PalMOHAIBHO
pacnupeaciiaTb ACATCIIBHOCTD B HECTaAaHAAPTHBIX
CUTYyallUsX, aJ€KBaTHO OLIEHWBATh BKJIAJ KaX/J0ro U3
YYACTHMKOB TPYyNIbl B PEIICHHE pPaccMaTpUBAEMOMN
npoOJIeMbl;

OK 06 IIposBisTh TpaskIaHCKO-

MaTPUOTHYECKYIO MO3ULMIO,
JIEMOHCTPHUPOBATh OCO3HAHHOE
MIOBE/ICHUE Ha OCHOBE
TPaJULIMOHHBIX

JInqHOCTHBIE pe3yJibTaThl OCBOGHMS y4eOHON JMCHWIUTHHBI
OTPaXAlOT  TOTOBHOCTE W CIOCOOHOCTH  0OOydarommxcs
PYKOBOJICTBOBaThCSI C(DOPMUPOBAHHOM BHYTPEHHEH MO3HMIHEH
JMYHOCTH, CHUCTEMOM IIEHHOCTHBIX OPHEHTAINH, MO3UTUBHBIX
BHYTPEHHUX yOEKACHHH, COOTBETCTBYIOIIUX TPaJUIHOHHBIM
IICHHOCTSIM POCCHHCKOTO OOIIECTBA, PACHIMPEHHE JKHU3HEHHOTO

[TP63. BmageHne OCHOBOMOJATAIOIUMU (PU3UUESCKIMHU
MOHATUAMM W  BEJIMYMHAMH, XapPAKTEPU3YIOMIMMHU
(buzmvecKkre mporeccr (CBI3aHHBIMA C MEXaHUYECKUM
JABMXXCHUEM, BBaHMOHCﬁCTBHeM TCJI, MCXaHNYCCKHUMHU
KOJICOAHUSIMU ¥ BOJHAMH; aTOMHO-MOJICKYJISIPHBIM




00111eYeIOBEYECKUX LIEHHOCTEH, B

TOM qHuCIIC C YUceTOM
rapMOHHU3allun

MCKHAIIWMOHAJIBHBIX n
MCKPEIIUTNO3HBIX OTHOH_IeHI/II‘/'I,
MMPUMCHATH CTaHAapThI

AHTHKOPPYIIIUOHHOI'O ITIOBEACHUA

OIIBITa U OIBITA AESATEIHLHOCTH B MPOLECCE Peau3aliid OCHOBHBIX
HAlpaBJICHUH BOCIUTATENBHON HEATENPHOCTH, B TOM YHCIE B
YacTH:

TPaXJAHCKOTO BOCIIUTAHMS:

JIP1. chopmuposarnocms 2paxicoanckol nosuyuu 00yyanue2ocs

KaK  aKkmuHo20 U  OMBEMCMBEHHO20 YleHA  POCCUNCKO20
obwecmsa;

JIP3. npuHsamue MpPaAOUYUOHHBIX HAYUOHANBHBIX,
obujeuenoseueckux — 2yMAHUCMU4eckux U  OeMOKDAMUYECKUX
yeHHocmell,

JIP5. 2omosHocmb  @ecmu  COBMECMHYIO — OesIMENbHOCMb 6
UHmMepecax — epadcoOaHcKo2o — obwjecmed,  YY4aAcmeosamsv - 8
camoynpasnenuu 8 00wWeobpaA30eaAmMenbHOU — OpeaHU3AYUU U

0emcKO-1OHOUECKUX opeaHu3ayusx,

JIP6. yMenue 83aUMOO0eliCmB80o8ams c COYUATLHBIMU
UHCIUMYmamMu 8  COOMBEMCmeuY ¢ UX  QYHKyuamu u
Ha3HAYEeHUeM;

JIP7. eomosHocmb K 2YMAHUMAPHOU U  BOJOHMEPCKOU
OesmenbHoOCmu,

IMaTPUOTHYECKOTO BOCITUTAHUS:

JIPS. cpopmupogarHocmo POCCUTICKOU 2PadiCOaHCKOU

UOEHMUYHOCIU, NAMPUOMUIMA, VEANCEHUS K CBOEMY HApoOdy,
yyecmea omeemcmeenHocmu neped Poounoil, copoocmu 3a ceoi

CTPOEHHEM  BEIECTBA, TEIUIOBBIMU  IPOLIECCaAMU;
ANEKTPUUYECKUM u MarHUTHBIM OJISIMH,
UIEKTPHUUECKUM TOKOM, 3JIEKTPOMarHUTHBIMU
Koe0aHUAMU ¥ BOJHAMH; ONTHYECKUMH SIBICHUSIMH,
KBAaHTOBBIMM  SIBIICHMSIMH, CTPOEHHEM aromMa u
aTOMHOTO  fJipa, PaJUOAKTUBHOCTBIO);  BIJAJICHUE
OCHOBOIIOJIAralOLIUMHU aCTPOHOMUYECKUMU
MOHATHUSIMH, [103BOJIIOIIUMU XapaKTepu30BaTh
IPOLIECChl, MPOUCXOAAIINE Ha 3Be3Jax, B 3BE3IAHBIX
CUCTEMAaX, B MEXIaJaKTUYECKOW cpene; JBHKEHUE
HeOeCHBIX TeJl, IBOJIIOLMIO 3Be3/1 U BeeneHHol;

[TPy1. chopMupoBaHHOCTH MOHUMAHUS POIU (PU3HKH B
SKOHOMHYECKOM, TEXHOJIOIMYECKOH, COILMaIbHOH U
TUYECKOH cdepax NEsITEeNbHOCTH 4YEIO0BEeKa; POJId U
MecTa (U3UKM B COBPEMEHHOW HayyHOW KapTHHE
MHUpa;  pOJM  ACTPOHOMUHU B  IPAKTHUECKOM
NeSITeIbHOCTH 4YEJIOBEKa U JajbHEHIIeM Hay4HO-
TEXHUUYECKOM Pa3BUTHH;

[1Py13. cdopMupoBaHHOCT MOTHBALMU K Oymaymiei

Kpati, ceoto Pooumny, 60t sA3bIK U Kyibmypy, npouiioe u npodeccHoHaIbHOMI ACATCIBHOCTH 110
Hacmosujee MHO2OHAYUOHANbHO20 Hapooa Poccuu, CIICHUAJIbHOCTAM (1)I/I3I/IKO-T6XHI/ILIGCKOF0 HpO(l)I/IJISI;
JIPY. yennocmnoe omuoutenue K 20CYOApCMBEHHbIM CUMBONAM,
UCTHOPUYECKOMY U HPUPOOHOMY  HACNeOulo,  NAMAMHUKAM,
mpaouyuam Hapoooe Poccuu, docmuocenuam Poccuu 6 Hayxe,
uckyccmee, cnopme, mexHoa02usx u mpyoe.
OK 07 CopeiicTBOBaTh | JIMYHOCTHBIC pesynbTaThl  OCBOCHMs yueOHoW aucumiumisl | [TP6S.  chOpMHPOBAHHOCTH ~ YMEHHSI — MPHUMEHSTH
COXPaHCHHIO OKPY)KAIOMICH cpejipl, | OTPAKAIOT — TOTOBHOCTL 1 criocobrocts  obyHatommxes MOJyYCHHBIE 3HAHUS Ui OOBSICHEHUS  YCIOBHIA

pecypcocOepekeHuIo, MPUMEHSThH
3HaHUS 00 W3MEHEHUH KJmMara,

MIPUHIUTIBI OepexKIIMBOTO
MPOU3BOCTBA, b hexTHBHO
JIEWCTBOBAaTh B  YPE3BBIYANHBIX
CUTYalUsIX

PYKOBOJICTBOBAaThCSI  C(DOPMUPOBAHHOM BHYTPEHHEH MO3HMIIHEH
JMYHOCTH, CUCTEMOM LIEHHOCTHBIX OpHUEHTALUI, MO3UTUBHBIX
BHYTPEHHUX YOEK/IEHHH, COOTBETCTBYIOUIMX TPaJHUIMOHHBIM
LEHHOCTSIM POCCHHCKOTO O0IIecTBa, paclIMpeHHe >XHU3HEHHOTO
OIIbITA U OIBITA JEATEIILHOCTH B IIPOLECCE PEANU3aLMd OCHOBHBIX
HaNpaBJICHUIl BOCHUTATEIIBHOM [JESITEIbHOCTH, B TOM 4YHCIE B
4acTH:

9KOJIOTMYECKOI'0 BOCITUTAHUSA:

JIP27. cghopmuposannocms 9k0102U4eCKOU KYIbmypbl, NOHUMAHUE
EIUAHUA  COYUATILHO-IKOHOMULECKUX NPOYECCO8 HA COCHMOSAHUE
NPUPOOHOU U COYUATLHOU  Cpedbl, OCO3HAHUEe 2100ANbHO2O
Xapakmepa K0N02UYECKUX npoonem;

NpOoTeKaHUs (PU3MUYECKUX SIBICHUH B NPUPOAE U JUIS
MIPUHATHAS TPAKTUYECKUX PEHIEHUH B IOBCEIHEBHOM
KU3HM  Juig  oOecrieueHHst  0€30MacCHOCTH NP
oOpallleHuu ¢ OBITOBBIMU TPUOOPAMU U TEXHUYECKUMU
YCTPOHCTBaMHU, COXPAHEHUS 370POBbS U COOJIIOCHUS
HOPM JKOJOIMYECKOro IOBEACHUS B OKpYKarolen
cpeae; NOHMMaHME HEOOXOTUMOCTH HPUMEHEHHUs
IOCTH)KEHUN bu3uKn u TEXHOJIOTUHU IS
paLMOHaIBLHOTO IPUPOAOIIOIB30BAHUS;

[TPy10. chopMHpOBaHHOCTh YMEHHI aHATU3UPOBATh U




JIP28.  nnanupoeanue u  ocywecmeieHue — Oelicmeull
OKpYyJicaiowjeli cpede HA OCHOBe 3HAWUSL Yelel YCMOUYUBo20
PA36UmMUsL Yerogeuecmed,

OLIEHHUBATh [MOCIEICTBUSA OBLITOBOH u
MIPOU3BOICTBEHHOM JIeSITENLHOCTH YyeJIOBEKa,
CBSI3aHHON C (PU3WYECKUMH MPOIECCaMH, C TO3UIIUNA

JIP31. pacwupenue onvima 0eameibHOCMU  9IKOIO2UHECKOU 2 N
HaNpasnenHocmu; 3KOJIOTHYCCKOU 6€3OHaCHOCTI/I; npeacraBJICHUU O
MertanpeanMeTHbIe Pe3yibTaThl OCBOCHUS Y4eOHOW AMCHUIUINHEI | PALIMOHAJIIBHOM  IIPUPOJONOJIB30BAHMH, a  TaKXE
OTPAXKaIoT: pasyMHOM HCHOJIb30BAHUM JOCTHUKEHHM HAyKH U
8.1. OBnanenue _ YHHBEpCATbHBIMH Y4EOHBIMH | TexHOTOTHMI IS JanbHEHIIEro pasBUTH
MO3HABATEIBLHBIMU JICHCTBUAMU: YeTOBEYECKOr0 OOIIECTBRA;
0) 60a30BBIC MUCCIICIOBATEIIBCKUE TCHCTBUS:
MPI15. paspabamvieams niau peutenus npoodiemMvl ¢ yuemom
a”naiusza umerwmuxcia  mamepuailbHvblx u HemamepuailbHblx
pecypcos;
MP16. ocywecmenamv yeieHAnpagieHHvlli NOUCK NepeHoca
cpedcme u cnocobos Oeticmeausi 8 NPOPecCUOHANbHYIO Cpedy;
8.2. OBnaseHne YHUBEPCAIbHBIMH KOMMYHUKAaTUBHBIMHU
JEUCTBUSIMU:
0) coBMeCTHAs IeATEIHHOCTD:
MP35. npeorazamv Ho8ble NPOEKMbl, OYCHUBAMb UOCU C
no3UyUYU  HOBU3HLI,  OPUSUHAILHOCMU,  NPAKMUYECKOU
SHAYUMOCMU,
8.3. OBnasmeHue  yHHUBEPCAIBHBIMH  PETYJISATUBHBIMU
JNECUCTBUSIMHU:
0) CaMOKOHTPOJIB:
MP45. 0asams oyenKy HOBbLM CUMYAYUIM, BHOCUMb KOPPEKMUBLL
8 OeﬂmeﬂbHocmb, oyernueamsv coomeemcmeue pe3yibmanos
yeniam;
OK 08 Hcnonp3oBarh cpejcTBa | MeranpeameTHbie pe3yabTaThl OCBOCHHs ydeOHOW mucummuimesl | [TPO11. OBJIaJICHUC (copmupoBaHHOCTH
busnueckoi KYJIBTYPBI Juts | OTPAKAIOT: MPEJICTABIICHUI) TpaBUIAMH 3alCH  (PU3UIECKHUX
COXpaHEHUs u YKPEIUICHUS 8.1. OsancHue . YHHBCPCATBHRIMH yACOHBIMY dbopmyn penbedHO-TOYEUHON cHCTeMbl 0003HAuUEHUN
MO3HABATEIbHBIMU JICHCTBUAMU: o
3710pOBbS B npouecce 6) 6a30BbIC HCCTIEIOBATENLCKHE JACHCTBIA: JI. bpaiings (mis  cienblx W CIAO0OBHISIINAX
NPOQECCHOHANLHOI NeATeNIbHOCTH MPI14. oOasamb OyeHmKy HOBbLIM — CUMYAYUAM,  OYEHUBAMb 0byHatomHXCs);
U TMOAJEPKAHHUA HEOOXOMUMOTO | npuobpemennwiti onvim;
YPOBHSA ¢usnyeckoit | 8.3.  OmnajeHue  YHUBEPCAIBHBIMH  PETYJISATHBHBIMH
IMOATOTOBJIIEHHOCTH JIEHCTBUSIMHU:

a) caMOOpraHU3aIIHsI:

MP40. 0asams oyeHKy HOBbIM CUMYAYUIM,

MP41. pacuupsims pamku yueOH020 npeomMema Ha OCHO8e TUUHBIX
npeonoumenutl,

MP42. Oenamv oco3HaHHbLL 6bI60D,
bpamb 0MeemcmeeHHOCHb 34 peuenue,

apeymeHmupogeams  e2o,




MP43. oyenusamo npuobpemeHHbvlil ONbIM,

OK 09 IMons30oBaThCA
npodeccnoHaTBEHOM
JTOKyMEHTaIuen Ha

rocyJapCTBEHHOM M MHOCTPAHHOM
S3BIKAX.

MeranpenMeTHble pe3ysbTaThl OCBOCHHS YYEOHOH JMCIMIUIMHEI
OTpaXKaioT:

8.1. OgBnanenne YHUBEPCATHHBIMHU
MO3HaBaTeJIbHBIMU JIEUCTBUAMMU:

0) 0a30BBIC UCCIICIOBATCIILCKHUE JICHCTBUS:
MP7. enademv  Hagblkamu — Y4eOHO-UCCACO08AMENbCKOU U
NPOEKMHOIL 0esimeNbHOCIU, HABbIKAMU pa3peuleHus npooiem;
MPS. cnocobHocmb u 20MoOBHOCMb K CAMOCMOAMENbHOMY NOUCKY
Memo008 peuieHUsi RPAKmuyecKux 3a0ay, NPUMEeHeHUI0 Pa3IuYHbIX
Memo008 NOHAHUA,

MP9. ogradenue sudamu OesmenrbHOCMU NO NOJIYYEHUI) HOBO20
3HAHUSA, €20 uHmepnpemayuy, npeodpaz08anuio U NPUMEHEHUIO 8
PA3TUUHBIX YUEOHbIX CUMYAYUAX, 6 MOM Yucie npu Cco30aHuu
VUEOHBIX U COYUATLHBIX NPOEKMOB;

MPI10. @gopmuposanue Hayunozo muna MulUIeHUs, GlA0eHUe
HAYYHOU MepMUHONI02UEl, KTOYe8bIMU NOHAMUIMU U MEMOOAMU,

y4eOHBIMA

[TPy8. copMupOBaHHOCTH MPEACTABICHUA O METOIAX
MOJYyYEHUs] HAy4YHBIX ACTPOHOMUYECKHUX 3HAHMUIA;
BJIaJICHUE YMEHUSIMH CaMOCTOSITENTEHO
dbopMynupoBaTh IIellb  HCCIEAOBaHUs  (IIPOEKTA),
BBIIBUTaTh ~ TUIIOT€3bl ~ HA  OCHOBE  3HAHUSA
OCHOBOTOJIAramux (pu3n4ecknx 3aKOHOMEPHOCTEH U
3aKOHOB, TMPOBEPATh UX  AKCIEPUMEHTAJIbHBIMU
CpeICTBAaMU; TUTAHUPOBATh U MPOBOJIUTH (PUINIECCKUE
JKCIIEPUMEHTHI,  ONHCHIBAaTH U AHAIM3UPOBATH
MOJIYYCHHYI0  TIPH  BBIMOJHEHUHM  OKCIEPUMEHTA
uH(pOpMaIIHIO, OTIpeeIsATh JIOCTOBEPHOCTh
HIOJIy4YEHHOTO Pe3yJIbTaTa;

IIK 2.1 OcymectBasats BBIOOD
o0OpymoBaHUST W DIEMEHTHOMU
0a3pl CHCTEM aBTOMAaTH3allMU B
COOTBETCTBHHM C 3a/JlaHUEM W
TpeOoBaHUEM pa3paboTaHHOM
TEXHUYECKOH JOKYMEHTallMd Ha
MO/IeJb 3JIEMEHTOB crcTeM
aBTOMATH3AIIHH.

[TPyl. chopMupoBaHHOCTH MOHUMAHUS POIH (PUUKHU B
SKOHOMHYECKOM, TEXHOJOTHYCCKOM, COIUAIILHOM M
ATUYECKON cdepax NeSITeIbHOCTH 4YelIOBEeKa; POJIH H
MecTa (U3MKM B COBPEMEHHOW Hay4YHOW KapTHHE
MHpa;  POJIM  aCTPOHOMHUHM B  IPAKTHYECKOU
JIEATEIIbHOCTH YEJIOBEKa M JaJbHEWIIEM Hay4YHO-
TEXHUYECKOM Pa3BUTHUH;

[TPyS. copMuUpOBaHHOCTP YMEHHMH  TMPUMEHSTH
3aKOHBl KJIACCUYECKOM MEXaHUKH, MOJIEKYISIPHOI
bu3uKn W TEPMOJAMHAMHUKH, DIIEKTPOIUHAMUKH,

KBAaHTOBOM (M3MKM JUId aHaluM3a M OOBACHEHHUs
SIBJICHUM MHUKpOMHpAa, MAaKpOMHMpa H MeEraMupa,

pa3nuyarb yCJIOBUS (rpaHuIB, o0nacTH)
MPUMEHUMOCTH  (U3MYECKHUX 3aKOHOB, IIOHHMAaTh
BceoOIMi xapakTep (yHAAMEHTAIBHBIX 3aKOHOB

(3aKOH COXpaHEHUsS MEXaHWYECKOW HHEPTrHH, 3aKOH
COXPAHEHUS UMITYJIbCA, 3aKOH BCEMUPHOTO TATOTEHUS,
MEepPBbIM 3aKOH TEPMOJUHAMHUKH, 3aKOH COXPAHEHUS
INEKTPUUYECKOTO 3apsaa, 3aKOH COXPAHEHHUS DHEPTHH)
YU OTPAHUYECHHOCTh MCIOJIb30BAHUS YACTHBIX 3aKOHOB;
AHAIM3UPOBATh (U3UYECKUE TIPOIECCHI, HCIONB3YS
OCHOBHBIE IIOJIOXKEHHUsI, 3aKOHbI U 3aKOHOMEPHOCTU:




OTHOCHUTEIIBHOCTD MEXAHUYECKOT O JBUKCHUSI,
(hopMysIBl KHHEMAaTHKH PaBHOYCKOPEHHOTO JBIIKEHHUS,
npeoOpasoBanust  lanmnes  and  CKOpOCTH U
nepeMeleHus, Tpu 3akoHa HploToHa, npUHLUI
OTHOCUTENIBHOCTH  ['amuies, 3aKOH  BCEMHPHOIO
TATOTEHUS, 3aKOHBl COXPAaHEHUS MMIIYJIbca U
MEXaHUYECKOM SHEpruu, CBsi3b pabOThl CHJIBI C
W3MEHEHHEM  MEXaHMYECKONM  DHEpPruM,  YCIIOBUS
paBHOBECHsI  TBEpIOrO  TeJd; CBA3b  JABJICHUSA
UJICAIBHOTO ra3a co CpelHel KMHETUYECKON dHEpruein
TEIUIOBOTO JIBUYKEHUS U KOHLICHTPALUEN €ro MOJEKYI,
CBA3b  TEMIlepaTyphl  BeEIlecCTBAa CO  CpeaHel
KMHETUYECKOW DHEPIrUEd €ro 4acTHll, CBS3b aBICHUS
UJCAIBHOIO Ta3a C KOHIEHTpAlUel MOJIEKYJl U €ro
TEMIIEpaTypoil, ypaBHeHHe MenaeneeBa-Knanelipona,
HEePBbIA 3aKOH TEPMOAMHAMUKH, 3aKOH COXpPAaHEHHS
SHEPruu B TEIUIOBBIX IPOLIECCAX; 3aKOH COXPaHEHUs
ANEKTPUUYECKOTO 3apsja, 3aKOH Kynona,
MOTEHIIUATILHOCTD 3JIEKTPOCTATUYECKOTO oJI,
IOPUHLKI ~ CYNEPHO3ULUN  DIIEKTPUYECKUX  IOJIEH,
3akoHa Kynona; 3akonbl OMa Juist yyacTKa L€y U JJs
3aMKHYTOM DJIEKTPUYECKOW LenH, 3aKkoH JIxoyis-
JleHua, 3aK0H JIEKTPOMArHUTHON MHAYKLUH, IPABUIIO
Jlenua, MIOCTYJIAaThI CIELMAIIbHOU Teopun
OTHOCUTEIIBHOCTH OlHIITEHA, ypaBHEHUE
OnHmreitna s porodaddexra, mepBbii U BTOpOH
nocrynatel  bopa, mOpUHIMI — HeompeaeneHHOCTU
I'eiizenOepra, 3aKOH COXpaHEHHUs 3apsa, MaccOBOTO
yyclia M DSHEPTUM B SJACPHBIX peaKIUsaX, 3aKOH
PaaMoOaKTUBHOIO pacaja;

[1Py13. cdopMupoBaHHOCTH MOTHUBALMU K Oymaymiei
npogeccuoHaTbHON JESATENBHOCTH 1o
CHEIHAIbHOCTIM (PU3UKO-TEXHUYECKOT0 MPOoduIIs;




3 CTPYKTYPA U COJAEP)KAHUE YYEFHOU JJUCHUILJIAHBI

3.1 O6beM yueOHOI TUCHUIIMHBI U BUIbI YUeOHOH padoThl

B 1.4. B popme

Bun yae6HO# paboThI O0mwem B yacax IPAKTUYECKON
MIOJITOTOBKH

O0beM 00pa3oBaTeNIbHOM MPOTrpaMMbl yueOHOH 213 38
JIVCITATUTHHEI
BT. 4.:
OcHoOBHOE co/lep:KaHue 11 0
TEOPETUYECKOE 00YICHUE 65 0
NPaKTUYECKHUE 3aHATHS 46 0

0 0
1abopaTOpPHBIE 3aHITHUS
IIpodeccuoHaILHO-OPHEHTHPOBAHHOE CO/IeP:KaAHUe 84 38
(coagep:kaHue MPUKJIATHOTO MOXYJIA)
TEOPETUYECKOE 00YICHUE 30 0
NPaKTUYCCKUE 3aHATHS 16 0
1abopaTOpPHBIE 3aHITHUS 38 38

18 0
NMPOMEKYTOYHAS ATTeCTAIUS
[TpomesxyTouHas arTecTauus ouggepenyuposanmviil 3a4em u dK3ameH




3.2 TeMmaTH4ecKHUii IVIaH U cofep:KaHHe Y4eOHOH TMCHUTIMHBI

Oo0Bem, akaj.

4/ B TOM
HanmeHnoBanme Coaep:xanue yueOHOro Marepuasia u (popmbl mee s Kon IIK,
pa3aesioB U TeM OPraHM3alMHU AesITeJILHOCTH 00y4aIoIMXCA (bopme . OK Ko TP, JIP, MP
NPaKTHYEeCKOMI
NMOAr0TOBKH,
aKaja 4
1 2 3 S 6
Pa3znen 1. ®u3uka u MeTOAbI HAYYHOI0 IO3HAHUS
Tema 1.1 ®uzuka u | ugakTuyeckue eTMHUIBI, COePKAHUE 4/0
MeTOJbl HAY4YHOI'0 ®umsnka - (QyHOAMEHTaIbHAs Hayka O MpPHPOJE. 2/0 OK 01 [1PG1, [pyl, IIpy13, JIP 25
MO3HAHUSA Hayunblli MeTON mMO3HaHUS M METOAbl HCCIEJOBaHUS JIP26, MP11, MP 38, MP 39
($u3NYECKUX SIBICHUU.
OKCHEPUMEHT W TEOpHs B MPOLECCe IO3HAHMS
npupoabl. HaOroieHne 1 3KCIIepUMEHT B (PU3HKE.
CrniocoOsr U3MEPEHUS (busznueckux BEJIMYUH
(aHamoroBele M LU(PPOBbIE H3MEPUTENbHbIE HNPUOOPHL,
KOMIBIOTEPHBIE TaTYNKOBBIE CUCTEMBI).
[lorpemHocT u3MepeHMM  (U3NYECKUX  BEIMYUH
(aOcomoTHAs U OTHOCHUTEJIbHAS).
MopenupoBanve (HU3UYECKUX SIBJICHUN M TPOIECCOB
(MaTepuanbHas TOUKa, a0COTIOTHO TBEPO€ TENO, UaeaTbHas
KUJKOCTh, HWJACATbHBIA Ta3, TOYEUHBIH 3apsya). [umoresa.
®u3nueckuil  3aKOH, TPAHULBl €ro  MPUMEHHMOCTH.
dusznyeckas Teopus.
Ponb u mecTo pusuku B GopMUPOBAHUM COBPEMEHHON
HAay4YHOM KapTUHBI MHpA, B MNPAKTUYECKON NEATEIbHOCTH
JIIOJIEH.
IpodeccnoHaTbHO-OPHEHTHPOBAHHOE COIEPKAHME 2/0 OK 03




[TorpemnocTn M3MEpPEHUI bu3IeCcKuX BEJIMYMH
(abcomotHas M otHOcuTenbHas). Ilorpemnoctu. TouyHOCTH
pacuetoB. OKpyIJIeHHuEe 4YHucead 10 HEOOXOAMMOM TOYHOCTH.
ITepeBoy enunun B cucreme CU.

IIK 2.1

Pa3zgen 2 Mexanuka

32/4

Tema 2.1
Kunematuka

I[H)IaKTI/I‘IeCKI/Ie €IMHUIbI, COACPKAHUEC

12/2

Mexanunueckoe JBUYKEHHUE. OTHOCUTENBHOCTD
MEXaHUYEeCKOro ABrxKeHusa. Cucrema orcyera.

[Ipsimast 1 oOpaTHas 3aa4M MEXaHUKH.

Pagnyc-BekTop MarepualibHON TOYKH, €r0 MPOECKLIHH
Ha OCH CHCTEMbI KOOpAHUHAT. TpaeKkTopusl.

[lepemenienue,  cKOpocTh  (CpedHsii  CKOPOCTD,
MT'HOBEHHAsl CKOPOCTh) U YCKOPEHHE MAaTepUAIbHON TOUYKH,
WX TPOCKIMU HAa OCH CHUCTeMbl KoopauHart. CloxeHue
MEepEMEIICHUH U CII0KEHUE CKOPOCTEH.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSAMOJUHEMHOE
JBUKEHHE. 3aBUCUMOCTb KOOPJMHAT, CKOPOCTH, YCKOPEHUS
Y TIyTH MaTepUaIbHON TOYKH OT BPEMEHHU U UX rpaduKH.

CBobogHoe  maaeHue.  YCKOpeHHE  CBOOOJHOTO
najgeHus. J[BwkeHue Tena, OpOIIEHHOTO TOA VYIJIOM K
FOPU30HTY.  3aBUCHUMOCTb  KOOpPJMHAT, CKOPOCTH U
YCKOPEHHSI MaTEPHAIbHOW TOYKH OT BPEMEHH U UX TpaduKu.

KpuBonuneiinoe neukenue. [|BukeHrne MarepuaabHOR
TOYKH MO OKPYXHOCTH. YTJOBasg M JIMHEHHAs CKOpPOCTh.
[lepuog u wyactota oOpamenus. LleHTpocTpeMurenbHOE
(HOpMalnbHOE), KacaTellbHOE (TaHI'€HIIMAJbHOE) U IIOJHOE
YCKOPEHHE MaTepUATIbHON TOUKHU.

4/0

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

[1P61, IIP62, IIPG3, IIP64,
I1P65, TIPGY, IIPyl, IIPy2,
IIpy3, Ilpy4, IIPyS, IIPyll,
JIP25, MP4, MP6, JIP32,
MP21, MP23, MP46, JIP14,
JIP13, JIP12

IIpodeccnonanbHO-OpHEHTHPYIONIEE COlePKAHUE
[Tpoeknnu BEKTOPHBIX BenW4uH. M3MeputensHbie TpuOOopHI,
onpeensoonue JJIMHY, JTUaMeTp U3JeNHi, CKOPOCTh

2/0

OK 01,
OK 02, OK
03, OK 06

1IP61, IIPG2, IIP63, IIPG4
P65, TPGY, IIPyl, IIPy2
Tpy3, Ipy4, MPy5, IPyll




BpamieHusi. llena nenenust mpubopa, mpenena U3MEpeHus, IIK 2.1 [IPy13, JIP25, MP4, MP6
TOYHOCTb  M3MEpeHHH. TexHuYeckue yCTpoWcTBa H JIP32, MP21, MP23, MP46
TEXHOJIOTHYECKUE  TPOLECCHl:  CIUJOMETP, JIBUKCHUE JIP14, JIP13, JIP12
CHaps/I0B, LIEMHbIE, IECTEPEHYAThIE U PEMEHHBIC MEepeaayu,
CKOPOCTHBIC JTU(THI.
B TOoM Yuc/ie NPAKTHYECKUX U JIA00PATOPHBIX 3aHATHIA 6/2
[Ipaktnueckoe 3anstue Nel. Pemenwe 3agad 1o 2/0 OK 01, OK | ITPys5, [Ipy?9, [TPy13
KHMHEMaTUKe. Y paBHEHUS JBUKECHUS 02, OK 03, | [1P62,I1PG6, IIPO7, JIP1, MP1
OK 09, OK | MP3, MPI15, MP12, MPI13
06 MP17, MP19, MP 20, MP45
MP42, MP 43, MP§, MP10
[Ipaktuueckoe 3anstue No2. Pemnienue 3aga4 Ha mapameTpbl 2/0 OK 01, OK | ITPy5, IIpy9, IIP62, IIPG6
BpaIaTeIbHOTO IBUKECHUS 02, OK 03, | I[IP67, MP1, MP3, MP§, MP15
OK 09 MP12, MP13, MP17, MP19
MP 20, MP45, MP42, MP 43
MPS8, MP10
IIpodeccnoHaTbHO-OPHEHTHPOBAHHOE COIEPKAHNE 212
Jla6opatopnoe 3anstue Nel. Onpenenenue MmIOTHOCTUA Teja 2/2 OK 01, OK | I1P62, IIP66, IIP68, IIPyl
pa3nuIHON (OpMBI 02, OK 05, | IIPyl3, IIPy3, IIPy5, Ilpy7
OK 06, OK | ITPy8, I1Pyl10, ITPy12, IIP6G10
07, 0K 04 |IIpy2, IIPyl2, IIP610, MP3
OK 09, MP5, MP15, MP23, JIP26,
K 2.1 MP28, MP31, MP32, MP33
MP34, MP37, MP44, MP47
MP48, MP54, MP55, MP 56
MP 43, JIP34, JIP32,
Tema 2.2 lunamuka | JluakTudyecKue eIMHULBI, COAePKAHUE 6/0




[TepBorit 3akoH HproTona. MHepumagbHBIE CHCTEMBI 4/0 OK 01, I1P61, IIP62, IIP63, IIPG4,
oTCUeTa. [Tpunnun OTHOCUTEIHLHOCTHU Tlamuies. OK 02, OK |ITP65, I1PG9, IIPyl, IIPy2,
HeuneprimanpHble  cucTeMBbl — oTcyeTa  (OmpeaesieHue, 03, OK 06 |IIpy3, Ilpy4, IIPyS, IIPyll,
npumepsl). Macca tena. Cuna. [lpuHuun cyneprno3unuu JIP25, MP4, MP6, JIP32,
cuil. Bropoii 3akoH HproToHa i MaTepuaibHOM TOYKH. MP21, MP23, MP46, JIP14,
Tperuit 3akon HproToHa 1711 MaTepUaNbHBIX TOUYEK. 3aKOH JIP13, JIP12
BCEMHUPHOTO TATOTCHHS. DKBUBAJIEHTHOCTh I'PaBUTAIIMOHHON
U uHepTHOM Macchl. Cuwiia TSKECTH. 3aBUCHUMOCTh
YCKOPEHHS CBOOOJHOTO TAJAEHUsS OT BBICOTHI  Haj
MOBEPXHOCTHIO TUTAHETHI W OT TreorpaguuecKoil MUPOTHL.

JIBukeHre HEOECHBIX Tel M WX CIIyTHHKOB. 3aKOHBI

Kemnnepa. [lepBas kocMuueckasi ckopocts. Cuia yrnpyrocru.

3akon ['yka. Bec Ttema. Bec Tena, paBmxkymierocs c¢

yckopenueMm. Cuna tpenus. Cyxoe tpenHue. Cuiia TpeHHUs

CKOJIbXKEHUS M Cuiia TpeHHs 1mokos. KoadduimeHnt tpenus.

CuJa COnpOTUBIICHUS TIPU /IBH)KEHUH TEJIA B XKHUIKOCTH WM

rae, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCHTEIBHOIO

newxkenus. JlaBnenue. ['mapocratuueckoe nasienue. Cuna

Apxumena.

B ToM unciie npakTHYECKHUX U J1a00PATOPHBIX 3aHATHH 2/0

[Ipaktuueckoe 3anstue Ne3. Pemenwe 3amad 1o Teme 2/0 OK 01, OK | ITPy5, [IIpy9, IIP62,ITPG6,

«Bunael cun B Mmexanuke. Cuiia TpeHUS MOKOSI, CKOJIbXKEHUS, 02, OK 03, | IIP67, MPI1, MP3, MPI15,

KaueHUs1, BPALLICHUS» OK 09 MP12, MP13, MP17, MP19,
MP 20, MP45, MP42, MP 43,
MPS8, MP10

Tema 2.3 3aKkoHbI JuaaKkTuyeckue eTMHUIbI, COePKAHUE 10/2

COXpaHEHMS B
MexXaHHuKe




Nmiynbc MatepuaabHON TOYKH, CHUCTEMBI MaTepHATbHBIX 2/0 OK 01, I1P61, IIP62, IIP63, IIPG4,
touek. LleHTp Macc cuCTeMBbl MaTepUaIbHBIX TOYEK. OK 02, OK | ITP65, IIP68, IIP69, IIPyl,
Teopema o JaBWKEHHMHM IeHTpa Macc. MMmynbc cuiibl U 03, OK 06, | IIPy2, Ilpy3, Ilpy4, IIPyS,
W3MEHEHHUE UMITYJIbCA TEJIA. OK 07 [TPyl1, JIP25, MP4, MP6, MP
3aKOH COXpaHEHMS UMITYJIbca. PeakTMBHOE JBH)KEHUE. 10, MP9, JIP32, MP21, MP23,
MomeHT nmnyJibca MatepuaibHOi ToukH. [Ipeacrasienue o MP46, JIP14, JIP13, JIP12
COXpPaHEHMH MOMEHTAa HMITYJIbCa B UEHTPAJIbHBIX IOJSX.
PaGora cuiibl Ha MajgoM M Ha KOHEYHOM IE€PEMEIICHHH.
I'padmyeckoe mpencraBieHue padOTHl CHIlbl. MOIIHOCTD
cunbl. Kunerndeckas »dHEprus MaTepUaIbHOM TOYKH.
Teopema 00  WU3MEHEHHMM  KHHETHMYECKOH  SHEpruu
MaTepHATbHOMN TOYKH. [ToreHManbHbBIE 51
HENOTEeHUHUANbHbIe  cuibl.  [loTeHIManbHas  JHEPrHUs.
[ToreHnmanpHas dHEprus  ynpyro nedopMupoBaHHOU
npyxusbl. [loTeHIManpHas SHeprus Tela B OJHOPOIHOM
rpaBuTalimoHHOM moJe. lloTeHnuanbHas 3Heprus Tena B
IPaBUTALMOHHOM TOJIE OJHOPOJHOTO miapa (BHYTPU U BHE
mapa). Btopas  kocmuueckas ~ CKOpOCTh.  TpeThs
KOCMHU4YecKasi CKOpocTh. CBs3b pabOThl HEMOTEHIUAIBHBIX
CHUJI C U3MEHEHHEM MEXAHMYECKOW IHEPTruu CHCTEMBI Tell.
3aKOH COXpaHEHHWs MEXaHWYECKOW OJHEepruu. YHpyrue u
HEYNPYTHe CTOTKHOBECHHUSI.
B TOM 4nc/ie IPaKTHYECKUX U J1a00PATOPHBIX 3aHATHIM 8/2
[Ipaktuueckoe 3anstue Ned. 3akoHBI COXpaHEHUS B 2/0 OK 01, OK [TPyS, Ilpy9, T1P62,ITP66,
MEXaHHUKE U UX IIPUMEHEHUE. 02, OK 03, [1P67, MP1, MP3, MP15,
OK 09 MP12, MP13, MP17, MP19,
MP 20, MP45, MP42, MP 43,
MP8&, MP10
[TpakTnueckoe 3anarue Ne5. Pemenue 3amau Ha (popmysnsl 4/0 OK 01, OK | ITPy5, IIpy9, [1P62,ITPG6,




paboThl cuit. PaGota 1 MOITHOCTE. DHEPrHs, €€ BUIbI. 3aKOH 02, OK 03, | ITP67, MP1, MP3, MP15,
COXPAHEHUS SHEPTUH OK 09 MP12, MP13, MP17, MP19,
MP 20, MP45, MP42, MP 43,
MPS§, MP10
IIpodeccnoHaTbHO-OPHEHTHPOBAHHOE COIEPKAHNE 2/2
Jlaboparoproe 3ansitue No2. Onpenenenne kodpduirenTa 2/2 OK 01, OK | I1P62, I1P66, IIP68, IIPy3
JKECTKOCTH yIPYToro Tena. 02, OK 05, | Ilpy7, IIPy8, IIPyl10, IIPyl12
OK 07, OK | I1P610, IlIpy2, ITPyl12, ITP610
04 MP3, MP5, MP15, MP28
OK 09, MP31, MP32, MP33, MP34
IK 2.1 MP37, MP54, MP55, MP 56
MP 43, JIP34, JIP32,
Tema 2.4 Cratuka M | JIuIaKTHYECKHE eIMHULBI, COEP/KAHME 4/0
THAPOCTAaTHKA AbGcomotHo  TBepmoe  temo.  IloctymarenmsHOoe @ WM 2/0 OK 01, I[1P61, IIP6G2, IIPG3, IIPO4,
BpallaTeIbHOE JBHKEHHE TBEPAOTrO Tesla. MOMEHT CHIIbI OK 02, OK | ITP65, IIPGY9, IIPyl, IIPy2,
OTHOCHUTEJIbHO ocu BpatieHus. [lnedo cunbl. Cioxenue cui, 03, OK 06, | Ilpy3, IIpy4, IIPyS, IIPyll,
IPUJIOKEHHBIX K TBepAoMy Teny. LleHTp TspkecTtu Tena. OK 07 JIP25, MP4, MP6, JIP32,
VYcioBusi  paBHOBECHsS  TBEPAOTO  Telld. Y CTOMYMBOE, MP21, MP23, MP46, JIP14,
HEYCTONUNBOE, 0€3pa3INvYHOE PAaBHOBECHE. JIP13, JIP12
IIpodeccnonanbHO- OPHEHTHPYIOLIEE COAEPKAHUE 2/0 OK 01, I1P61, I1P62, I1P63, IIP64,
JaBienne KMAKOCTEM ©  Tra3oB. [ 'HapocTaTHyecKkoe OK 02, OK | I1P65, IIPG9, IIPyl, IIPy2,
nasienue. Enuauiel usmepenust nasieHus. [IpuOopsl s 03, 0K 06 |IIpy3, Ilpy4, IIPy5, IIPyll,
M3MEpPEHUs]  JaBJIeHUS.  YpaBHeHue  bepHymnum s IIK 2.1 [TPy13, JIP25, MP4, MP6,
UJICAIbHOU JKUJIKOCTU KakK CJIEICTBUE 3aKOHA COXPAaHEHMUS JIP32, MP21, MP23, MP46,
MEXaHUYECKOW SHEPTUU. JIP14, JIP13, JIP12
Pa3nesa 3 MoJsekyasipaasi puznka 1 TepMOAMHAMHUKA 48/10
Tema 3.1 OcHoBBI JnpaKkTuyecKkue eAMHULbI, COAePKAHUE 10/2
MOJIEKYJISIPHO- OCHOBHBIE TOJOXKEHUSA MOJIEKYJISIPHO-KUHETUYECKOU 4/0 OK 01, I1PO1, ITPG2, ITPG3, I1P64,
KMHETHYeCKOH teopun (MKT), ux ombiTHOe obGocHoBanue. uddysus. OK 02, OK | [1P65, I1P66, I1PG9, IIPyl,
Teopum bpoyHoBckoe  nBHKEHWE.  XapakTep  JABMXKEHUA U 03, OK 06 | IIPy2, Ilpy3, Ilpy4, IIPyS,




B3aMMOJICMCTBUSI YacTHI] BemecTsa. Molenu CTpoeHus
ra3oB, XHJIKOCTEH W TBEPIBIX TeJI M OOBACHECHHE CBOICTB
BEILIECTBA Ha OCHOBE 3TUX Mojened. Macca u pasmepsl
mosiekysl (atomoB). KonuuectBo BemiectBa. IlocTosiHHas
ABorapo.

TeroBoe paBHOBecue. Temmeparypa M CHOCOOBI €€
n3mepenus. [llkana temneparyp Llenscus.

Mopens  uaeaqbHOrO raza B MOJEKYJISIPHO-
KMHETUYECKOM  TEOpWMHU:  YaCTULBI  raza  JIBHXKYTCSA
XA0THUYECKHU U HE B3aUMOJIEHCTBYIOT JPYT C IPYTOM.

l'azoBbIe 3aKOHBI. YpaBHeHue MenneneeBa-
Knaneiipona. AOcomoTHas TeMIiepaTypa (mkana
temneparyp KensBuna). 3akon [lanerona. M3omporeccsl B
UJCATbHOM Ta3e C TMOCTOSHHBIM KOJIMYECTBOM BEIIECTBA.
['padmyeckoe mpeacTaBlieHUE H30IMPOLIECCOB: H30TEPMA,
u30Xxopa, n3odapa.

CBsi3b MEXAYy JaBJICHUEM U CpEJHEH KUHETHYECKOM
SHEPTUeH MOCTYNATEIIbHOTO TEIIOBOTO JIBHXKCHHS MOJIEKYJT
UAeanbHOTO Ta3a (OCHOBHOE YpaBHEHHE MOJEKYISPHO-
KHHETHYECKOW TEOPUH UICAILHOTO ra3a).

Cas3b abcomoTHOM TEMIIEPATYPbI
TEPMOJIMHAMUYECKON CHCTEMBI CO CpPEIHEH KHHETHYECKOU
SHEpPrue IMOCTYNATEeIbHOIO TEIJIOBOTO JIBJKEHUS €€
YaCTHII.

[TPyl1, IIPyl13, JIP25, MP4,
MP6, MP13, MP17, MPIS,
MP19, MP20, JIP32, MP21,
MP23, MP46, JIP14, JIP13,
JP12

B TOoM 4nc/Ie IPaKTHYECKUX U J1a00pATOPHBIX 3aHATHIM

6/2

HpO(l)eCCI/IOHaJIbHO-OpI/IeHTI/IPOBaHHOC coacpkanue

6/2




[Tpaktueckoe 3ansthue Ne6. Pemenue 3amad mo teme 4/0 OK 01, OK | ITPyS5, IIpy9, I1Py13,
«OcnoBet MKT. YpaBHeHHE COCTOSIHUS UI€ATHLHOTO Ta3a 02, OK 03, | [1P62,ITPG6, TIPG7, JIP1,
OK 09, 0K | \p1, MP3, MP15, MP12,
m?621 MP13, MP17, MP19, MP 20,
' MP45, MP42, MP 43, MPS,
MP10
JlabopaTtopHnoe 3anstue Ne3. «[IpoBepka ra3oBbIX 3aKOHOBY 2/2 OK 01, OK | I1P62, ITPG6, ITPGS, TPy,
02, OK 05, | ITPy13, ITPy3, I1PyS5, Ilpy7,
OK 06, OK | ITPy8, [1Py10, ITPy12,
07, OK 04 | IIP610, IIpy2, [TPy12,
OK 09, [1P610, MP3, MP5, MP15,
IK 2.1 MP23, JIP26, , MP28, MP31,
MP32, MP33, MP34, MP37,
MP44, MP47, MP48, MP54,
MP55, MP 56, MP 43, JIP34,
JIP32,
Tema 3.2 OcHOBEI JupaKkTu4ecKkne eIMHNIbI, COepKaHue 14/0
TEePMOAMHAMMKH.
TenIoBbIe MAIINHDL Tepmomunamuueckass  (TZl) cucrema.  3amanue 6/0 OK 01, I1P61, T1PG2, TTPG3, I1P64,
BHEIIIHUX YCJIOBUU JUISI TEPMOJMHAMUYECKOW CHCTEMBI. OK 02, OK | ITP65, IIP66, IIP69, IIPyl
Bremnne w  BHyTpeHHHMe napameTpbl.  [lapamerpsl 03,0K 06 |IIPy2, IIpy3, Ilpy4, IIPy5
TEPMOJAMHAMUYECKOM CUCTEMBI KaK CpEIHHME 3HAYCHUs [MPyl1, ITPyl3, JIP25, MP4
BCJIUYMH, OITMCHIBAFOIINX ee COCTOSIHHUE Ha MP6, MP13, MP17, MPI18
MHKPOCKOIIMYECKOM YPOBHE. MP19, MP20, JIP32, MP21
Hynesoe Ha4ajo TEPMOJUHAMUKH. MP23, MP46, JIP14, JIP13
CaMonpousBojbHasl ~ penakcamuss  TepMOJUHAMHYECKON JIP12

CHCTEMBI K TETJIOBOMY PaBHOBECHIO.

Mopenb uieanbHOro raza B TepMOJUHAMUKE - CUCTEMA
ypaBHeHUM: ypaBHeHuWe MeHaeneeBa-Knaneitpona wu
BBIDOKEHME  JJI1  BHYTPEHHEM  dHepruu.  YcCiaoBus




INPUMEHUMOCTH 3TOM MOJEIU: HU3Kasg KOHLEHTpauus
YacTHI], BBICOKME  TeMmIeparypbl. Bbipaxenue  amis
BHYTPEHHEHN SHEPTrUU OAHOATOMHOI'O UEAIBHOTO rasa.

KBasucrarnueckue u HeCTaTHUECKUE TPOLIECCHI.

DneMeHTapHas paborta B TEPMOJIMHAMUKE.
Boeruncnenue pabotel 1o rpaduky mporecca Ha pV-
JuarpaMme.

Temnonepenaya kak crnoco® M3MEHEHUsT BHYTPEHHEH
SHEPruu TEPMOJIMHAMUYECKOW CUCTEMbl 0€3 COBEpIICHUS
pabotbl. KoHBeKIus, TEMIONPOBOIHOCTh, U3TyUEHHUE.

KonunuectBo TemnoTel. TennoeMkocTs Tena. Y aenbHas
Y MOJISIpHASI TEIJIOEMKOCTH BELIECTBa. Y paBHEHUE Maiiepa.
VaenpHas Temiota cropaHusi ToluiMBa. Pacuer komnuecTBa
TEIIOTHl Tpu Terutonepenade. llonstue 00 anmabatHOM
mpoliecce.

IlepBbli  3aKOH  TepMOAMHAMUKH.  BHyTpeHHss
sHeprus. KommuectBo TemnoTel M paboTa Kak Mepsl
U3MEHEHUS BHYTPEHHEW DJHEPIrUHM TEPMOJMHAMUYECKON
CHUCTEMBI.

BTopoii 3akOH TEpMOJWHAMMKH 11 PABHOBECHBIX
IIPOLIECCOB:  Y€pe3 3aJaHHOE PABHOBECHOE COCTOSHUE
TEPMOJMHAMUYECKON CHUCTEMBI TPOXOAUT E€IMHCTBEHHAS
aanabata. AGCONIOTHAs TeMIepaTypa.

BTopoii 3akOH TepMOIMHAMUKHU IS HEPABHOBECHBIX
IPOIIECCOB: HEBO3MOXKHO TepeiaTh TeIIoTy OT Ooree
XOJIONHOTO Tena K Ooyiee HarperoMy 0e3 KOMIIEHCAlUH
(Knaysunyc). HeoOpaTtuMocTh NpupOJHBIX MPOLIECCOB.

[Ipunuuner  geiictBus TtemnoBbix MammH.  KII.
MakcumanbHOE 3HAYCHHUE KIIJI. Huk Kapno.
OKOJIOTUYECKUE  aCHEeKThl  HUCIOJIb30BAaHUSA  TEIJIOBBIX
nBurareneil. TernoBoe 3arpsi3HEHNE OKPYKAIOIIEH CPEbL.




IIpodeccrnoHaILHO-OPHMEHTHPOBAHHOE COIEP:KAHUE 4/0 OK 01, [1P61, ITP62, ITP63, T1P64,
TexHu4yeckue yCTpOWCTBA M TEXHOJIOTMUECKHE MPOIIECCHI: OK 02, OK | ITP65, IIP66, IIP69, IIPyl
XOJIOIUJIbHHUK, KOHJIMITUOHED, JIA3ETbHBIN u 03, 0K 06 | IIPy2, Ilpy3, Ilpy4, IIPy5
KapOIOPATOPHBIN IBUTATEINH, TApOBasi TypOUHa. IK 2.1 [TPyl11, ITPyl3, JIP25, MP4
MP6, MP13, MP17, MPI18
MP19, MP20, JIP32, MP2I
MP23, MP46, JIP14, JIP13
JIP12
B ToM YHc/ie MPAKTHYECKUX U JIA00PATOPHBIX 3aHATHIA 4/0
IIpodeccrnonaibHO-OPHMEHTHPOBAHHOE COIEeP:KAHUE 4/0
IIpakTtnueckoe 3anstue Ne 7. Pemienwe 3amad mo Teme 4/0 OK 01, OK | ITPys5, [Ipy9, [1Py13
«3aKoHbl TepMOAMHAMUKU. [IpuMeHeHue mnepBoro Havajia 02, OK 03, | IIP62,I1PG6, IIPG7, JIP1, MP1
TepMOJMHAMUKU K  u3ompoueccaM. KIIJ[  TermmoBbix OK 09, OK | MP3, MP15, MPI12, MP13
JIBUTATEJIEN» 06 MP17, MP19, MP 20, MP45
IK 2.1 MP42, MP 43, MP8, MP10
Tema 3.3 JlunakTuyeckne eIMHUIBI, COIePKAHUE 22/8
ArperatHsble [TapooGpazoBanue u KoHaeHcalus. Vcrnapenue u KumneHue. 6/0 OK 01, 11P61, I1PG2, ITPG3, 11P64,
COCTOSTHUS VY aenbHas TemioTa mapooopazoBaHusl. OK 02, OK | ITP65, ITP66, I1PGY, ITPyl,
Beulecrsa. Pa3oBbie Hacelliennpie 1 HeHachIEHHbIE TTapbl. KauecTBeHHas 03, OK 06 | [TPy2, Ilpy3, [Ipy4, I1PyS5,

nepexoabl

3aBUCUMOCTBD IIJIOTHOCTH U JIaBJIEHMS HACBIIEHHOI'O Mapa OT
TEMIEPATYPbI, UX HE3aBUCUMOCTh OT 00beMa HACBIIEHHOTO
napa. 3aBUCUMOCTb TEMIIEPATypbl KUIIEHUS OT JaBJIEHUS B
KUJKOCTH.

BrnaxxHocTe BO3ayxa. AOCOMIOTHAsE M OTHOCUTENIbHAs
BIaXXHOCTh. TBepaoe teno. Kpucrannuueckue u amopgHbie
Tena. AHM30TPONHUsA CBOWCTB KpucTauioB. IlnaBinenue u
KpHUCTaITU3aLHsl. VaensHas ~ TeIIOTa  IUIABJICHMSL.
Cybaumanus. Jlepopmanuu tBeproro tena. Pactsmkenue u

TPyl1, [IPy13, JIP25, MP4,
MP6, MP13, MP17, MP18,
MP19, MP20, JIP32, MP21,
MP23, MP46, JIP14, JIP13,
JIP12




cxkarue. Cnur. Mopayns [Onra. Ilpemen  ynpyrux
nedopMaruii.

TemnoBoe pacmmpeHue XUAKOCTEH M TBEPABIX Tell,
00bEMHOE UM JIMHEHHOE paclIUpeHue. AHrapMOHHU3M
TEIUIOBBIX KOJEeOaHMM wYacTUI[ BeIleCcTBA Kak MPUYMHA
TEIUIOBOTO pacIIMpeHusi Tea (Ha KaueCTBEHHOM YpPOBHE).
[IpeoOpa3oBanue sHepruu B (Pa30BbIX  Iepexonax.
YpaBHeHuUe TEIJIOBOTO Oananca. IToBepxHOCTHOE
HaTspkeHne. Koa(puuMeHT NOBEpXHOCTHOIO HAaTSKEHMS.
Kanunnspuele sBienus. JlaBneHue mMoJa HCKPUBICHHOMN
NOBEPXHOCTHIO kuakoctu. Popmyina Jlamaca.

IIpogeccrnoHaILHO-OPHEHTHUPOBAHHOE COAEPKAHUE 4/0 OK 01, [1PG1, I1PG2, I1PG3, [1P04,
OCHOBHBIE CBOMCTBAa METAJUIOB, CIUIABOB M JIPYyTUX OK 02, OK | ITP65, I1P66, I1PG9, IIPyl,
MaTepHajoB, TPHUMEHAEMBIX TIPH PEMOHTE;, CIIOCOOBI 03, 0K 06 |IIPy2, Ilpy3, Ilpy4, IIPyS,
TepMOoOoOpabOTKM JeTaliell ¢ TOCIEeAYIOUIe JTOBOAKOW; IIK 2.1 [IPyl1, IIPy13, JIP25, MP4,
BJIUSIHUE TEMIIEPATYP HA TOYHOCTh U3MEPEHUS; MP6, MP13, MP17, MP18,
MP19, MP20, JIP32, MP21,
MP23, MP46, JIP14, JIP13,
JIP12
B ToM unciie npakTHYeCKUX M J1a00PATOPHBIX 3aHATHH 12/8
IIpodeccnonanbHO-0PHMEHTHPOBAHHOE COCP/KAHME 12/8
Jlaboparoproe 3ausitue Ned4. Ompenenenue KodpduimeHTa 2/2 OK 01, OK | ITPG2, ITPG6, ITPGS, ITPy3,
MTOBEPXHOCTHOM IUIOTHOCTH KUAKOCTH METOJIOM OTpbIBA 02, OK 05, | Ipy7, I1Py8, I1Py10, I1Py12,
KaIlelb OK 06, OK | ITP610, IIpy2, ITPy12, TTP610,
07,0K 04 | MP3, MP5, MPI15, MP28§,
OK 09, MP31, MP32, MP33, MP34,
IK 2.1 MP37, MP54, MPS55, MP 56,
MP 43, JIP34, JIP32,
Jlaboparoproe 3amstre No5. OmpeneicHHe BIAKHOCTH 2/2 OK 01, OK | I1P62, TIIPG6, IIPGS, IIPy3,
BO3/yXa M aTMOC(EPHOTO J1aBICHUS 02, OK 05, | Ilpy7, 11Py8, ITPyl0, IIPy12,




OK 07, OK | ITP610, IIpy2, [TPy12, ITP610,
04 MP3, MP5, MP15, MP2S,
OK 09, MP31, MP32, MP33, MP34,
IK 2.1 MP37, MP54, MP55, MP 56,
MP 43, JIP34, JIP32,
Jlaboparoproe 3anstue Ne6. OmpeneneHue yaeabHOU 2/2 OK 01, OK | ITP62, ITPG6, ITPGS, I1Py3,
TEIJIOEMKOCTH BEIIeCTBa 02, OK 05, [Ipy7, I1Py8, I1Pyl10, I1Py12,
OK 07, OK | ITP610, IIpy2, IIPyl2,
04 I1P610, MP3, MP5, MPI5,
OK 09, MP28, MP31, MP32, MP33,
IK 2.1 MP34, MP37, MP54, MP55,
MP 56, MP 43, JIP34, JIP32,
Jlabopartopuoe 3amstue Ne7. OrmpeneneHue MOAYIA 212 OK 01, OK | I1PG2, ITPG6, ITPGS, I1Py3,
YIPYTOCTH PE3UHBI 02, OK 05, | Ipy7, I1Py8, I1Py10, I1Py12,
OK 07, OK | ITP610, [Ipy2, IIPyl2,
04 I[1P610, MP3, MPS5, MPI15,
OK 09, MP28, MP31, MP32, MP33,
IK 2.1 MP34, MP37, MP54, MP55,
MP 56, MP 43, JIP34, JIP32,
[Tpaktuueckoe 3anstue Ne8. JlaBieHuwe KUIAKOCTEH U 4/0 OK 01, OK | ITPys5, [Ipy9, [TPy13,
TBepAbIX Ted. 3akoH [lackais. 02, OK 03, | I1P62,ITPG6, I1P67, JIP1,
OK 09, OK | MP1, MP3, MP15, MPI12,
06 MP13, MP17, MP19, MP 20,
IK 2.1 MP45, MP42, MP 43, MPS,
MP10
Pa3znen 4 DiieKTpoAHHAMHKA 62/18
Tema 4.1 ‘ JlnnakTudyeckue eTUHUIBI, COMEPKAHUE 10/0




DJIeKTPOCTATHKA

DJIEKTpU3alus TeJl U €€ NPOSBICHUSA. DJIECKTPUUECKUM
3apsan. /JIBa Bupa snexTpuueckux 3apsinoB. lIpoBonHukw,
JUAIEKTPUKA M TOJYNPOBOJHUKH.  DJIEMEHTapHBIN
IIEKTPUYECKUI 3apsA]. 3aKOH COXPAaHEHUS 3JIEKTPUUECKOIO
3apsna.

BsaumopeiictBue 3apsinoB. ToueuHble 3apsiibl. 3aKOH
Kynona.

DNeKTpruYecKoe noJie. Ero NefcTBHE Ha
3JIEKTPUYECKUE 3aps/Ibl.

HanpspkeHHOCTh  3nekTpuueckoro nois. ITpoOHbii

4/0

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

OK 07

[1P61, I1P62, ITP63, I1P64,
[1P65, I1P66, I1P68, ITPGY,
[IPyl, TIIPy2, Ilpy3, Ilpy4,
[1Py5, IIPylO, ITPyl1,
[TPy13, JIP25, MP4, MP6,
MP13, MP17, MP18, MP19,
MP20, JIP5, JIP6, JIP32,
MP21, MP23, MP44, MP38,
MP39, MP46, JIP14, JIP13,
JIP12, JIP28, JIP31




3apan. JIMHMKM HaOpPSHDKEHHOCTH  DJIEKTPUYECKOrO  IOJIA.
OnHOPOHOE NEKTPUUYECKOE TTOJIE.

[ToTeHumanbHOCTH 3JEKTPOCTATUYECKOTO OJIAL.
Paznocts moreHunanoB u HanpspkeHue. lloreHuumanbHas
SHEprus 3apsaa B 3jeKkTpocraruyeckoM nose. Ilorenmnman
JIEKTPOCTATUYECKOro MoJist. CBA3b HANPSKEHHOCTU OJSA U
Pa3HOCTU MOTEHUUATIOB JUISl 3JIEKTPOCTATUYECKOrO TOJIA
(KaKk OJHOPOJHOr0, TaK M HeoJHOpoAHOro). IlpunHuun
CyNEpIO3UINN 3JeKTpudyeckux mnojnei. Ilome TtodeuHoro
3apsima. llone paBHOMepHO 3apshkeHHOU cdepnl. [lone
pPaBHOMEpPHO 3apshKeHHOro 1o o0bemy mapa. [lone
pPaBHOMEPHO  3apsHDKEHHOM  OECKOHEYHOW  TUIOCKOCTH.
KapTtuHbl JMHMI  HampsOyKEHHOCTH  3TUX NOJIEW U
HKBUIIOTEHIIMAJIbHBIX IOBEPXHOCTEH.

[IpoBOIHHMKM B 3JIEKTPOCTATUYECKOM IIOJIE. Y CIOBHE
paBHOBECHS 3apsA0B. [IUANEKTPUKH B AJIEKTPOCTATUYECKOM
nosie. Jluanekrpuueckasi IpPOHUIIAEMOCTD BEILIECTBA.

Konpnencarop. DNEeKTPOEMKOCTh KOHJIEHCATopa.
DNEKTPOEMKOCTh IIJIOCKOro KoHJeHcartopa. IlapamiensHoe
COEeITMHEHNE KOHJICHCATOPOB. [locnenoBarensHOE
COCIMHEHUE  KOHJIEHCATOPOB.  OJHEPrus  3apsHKEHHOIO
KOHJIeHCaTopa. JIBW)KeHMe  3apsyKeHHOM  4acTUIbl B
OJIHOPOJHOM DJIEKTPUYECKOM IIOJIE.




IIpodeccrnoHaILHO-OPHMEHTHPOBAHHOE COIEP:KAHUE 2/0 OK 01, [1P61, ITP62, ITP63, T1P64,
DJNIEKTPOCTATUUYECKUE SIBJIICHUS, UX y4e€T W MPUMEHEHUE B OK 02, OK | ITP65, ITIP66, IIPGS, IIPG9,
OBITY u TEXHHKE. Mertoib MPEOTBPALICHUS 03, OK 06, | IIPyl, IIPy2, Ilpy3, Ilpy4,
AIEKTPOCTATUYECKUX BO3TOpPaHUi. [IpuHIMIIMANTBEHOE OK 07 [1Py5, IIPylO, ITPyl1,
OTJINYME MPOBOJHUKOB M AUAIEKTPUKOB. lIprmeHeHue B IK 2.1 [1Py13, JIP25, MP4, MP6,
TEXHHUKE. DJIEKTPUYECKHE CBOMCTBA TOKOIPOBOIAIIMX U MP13, MP17, MP18, MP19,
M30JISIIIUOHHBIX MaTEPUAJIOB. MP20, JIP5, JIP6, JIP32,
MP21, MP23, MP44, MP38,
MP39, MP46, JIP14, JIP13,
JIP12, JIP28, JIP31
B ToM unciie npakTHYECKHUX M J1a00PATOPHBIX 3aHATHH 4/0
[Ipaktuueckoe 3anstue Ne9. Pemienune 3amau mo Teme 4/0 OK 01, OK | ITPyS5, Ilpy9, I1P62,ITPG6,
«INEKTpOCTaTUKA. DIEKTPOEMKOCTh KOHACHCATOPOB» 02, OK 03, [1P67, MP1, MP3, MPI15,
OK 09 MP12, MP13, MP17, MP19,
MP 20, MP45, MP42, MP 43,
MP8, MP10
Tema 4.2 JAuiakTHYecKue eMHUIbI, COePKAHUE 27/14
IHocTossHHBIM
2JIEKTPUYECKHil TOK. Cuna Toka. IlocTOAHHBII TOK. YcCIOBHS CyIIECTBOBAaHUS 6/0 OK 01, [1P61, ITPG2, ITP63, T1P64,
MMOCTOSIHHOTO ~ AJIEKTPUYECKOro ToOKa. VMCTOYHMKHM TOKAa. OK 02, OK | IIP6S, IIP66, IIP6S, IIPG9,
Hanpspkenne U u DIC €. 3akon Oma mJid ydacTka IIETH. 03, 0K 06, | IIPyl, IIPy2, Ilpy3, IIpy4,
DneKTpuuecKoe COIPOTHBIICHHE. 3aBUCUMOCTh OK 07 [IPys, TIIPylO, ITPyll,
COIIPOTUBIICHUS OJTHOPOAHOTO MPOBOJHUKA OT €0 JUIMHBI U [IPy13, JIP25, MP4, MP6,

IJIOMIAIU TIONIEPEYHOr0 CEYEHUs. Y JEIbHOE CONPOTUBIICHUE
BelecTsa. llocmenoBarenbHoe, mapaisiebHOE, CMEIIaHHOE
COCIMHEHUE  IPOBOJHUKOB.  Pacuer  pa3BeTBIEHHBIX
anektpuueckux nemneil. IlpaBmwia Kupxroda. PaGora
3NEKTpUYECKOro Toka. 3akoH J[xoyns-Jlenna. MomHOCTh
AIIEKTPUYECKOro TOKa. TermioBas MOITHOCTD, BbIAEIIEMAs Ha
pesucrope. DJIC 1 BHYTpEHHEE CONMPOTUBICHHE MCTOYHUKA
ToKa. 3akoH OMa Ui MONTHON (3aMKHYTOW) DIIEKTPUUYECKOM

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




uenv. MomHOCTh UCTOYHHMKA TOKa. KopoTkoe 3aMblkaHUE.
KOHI[GHcaTOp B L CIIN ITOCTOSAHHOT'O TOKA.

IIpodeccuoHaILHO-OPMEHTHPOBAHHOE CO/IePKAHME 3/0 OK 01,0K | IIP6l, IIPG2, IIPG3, IIPG4,
Paznmuunbie aeicTBus Toka. CrnocoObl MPEAOTBPALIEHUS OT 02, OK 03, I1P6S, ITP66, IIPGS, IIPG9,
KOPOTKOTO 3aMbIKaHUsA. Buael npenoxpanureneid. Urenue OK 06, OK | ITPyl, IIPy2, Ilpy3, Ilpy4,
SJIEKTPUYECKUX  cxeMm. Pacuer  mapameTpoB  LieMH. 07 IIK 2.1 I1Py5, IIPyl0, [TPyl11,
TexHUYecKne YCTpOMCTBA U TEXHOJOTMYECKHUE IPOLIECCHI: [TPy13, JIP25, MP4, MP6,
aMIIEPMETP, BOJIBTMETP, PEOCTAT, CUYETUUK DIICKTPUUECKOUN MP13, MP17, MP18, MP19,
sHepruu. Pacxon W yder DSHeEpPropecypcoB TEIUIOBOM MP20, JIPS5, JIP6, JIP32,
sHepruu. PacdyeT mapamMeTpoB mnenu. 0003HaYEHUS TETUIOBBIX MP21, MP23, MP44, MP38,
Y BJIEKTPUYECKUX CXEM U YEPTEKEH. MP39, MP46, JIP14, JIP13,
JIP12, JIP28, JIP31
B ToM unciie npakTHYECKHUX M J1a00PATOPHBIX 3aHATHH 18/14
[Ipaktnueckoe 3ansTue NelO. Pemenme 3amad  «3akoHBI 2/0 OK 01, OK | ITPy5, IIpy9, I1P62,ITPG6,
Oma. CormnpoTHuBiICHHE. CMemanHoe COCIMHCHHE 02, OK 03, | IIP67, MP1, MP3, MP15,
MPOBOJTHUKOB) OK 09 MP12, MP13, MP17, MP19,
MP 20, MP45, MP42, MP 43,
MPS8, MP10
[Ipaktuueckoe 3anstue Nell. Pemenue 3amau mo Teme 2/0 OK 01, OK | ITPyS5, Ilpy9, I1P62,ITP66,
«PaboTa, MOIIHOCTb M COMPOTHBICHUE DIEKTPHUUECKOTO 02, OK 03, | IIP67, MP1, MP3, MP15,
TOKa» OK 09 MP12, MP13, MP17, MP19,
MP 20, MP45, MP42, MP 43,
MPS8, MP10
IIpodeccnoHanbHO-OPHMEHTHPOBAHHOE COCP/KAHME 18/14
Jlabopatopnoe 3anstue Ne8. OmpeneneHue yaeabHOTO 4/4 OK 01, OK | ITP62, ITPG6, TTP6S, T1Py3,
COIPOTHUBIICHUS IIPOBOJIHUKA 02, OK 05, | Ilpy7, IIPy8, IIPyl0, ITPy12,
OK 07, OK | ITP610, Tlpy2, [1Py12,
04 I[1P610, MP3, MP5, MP15,
OK 09, MP28, MP31, MP32, MP33,
IIK 2.1 MP34, MP37, MP54, MP55,

MP 56, MP 43, JIP34, JIP32,




JlaGopaToproe 3ausTre Ne9. DKcriepuMeHTaIbHas MPOBEpKa 212 OK 01, OK | ITP62, TIIP66, IIPGS, IIPy3,
3aKOHOB MapaJUIEIbHOrO U MOCIEA0BATEIBHOTO COCAMHEHUS 02, OK 05, | IIpy7, I1Py8, I1Py10, I1Py12,
MIPOBOJHUKOB OK 07, OK | ITP610, [Ipy2, [TIIPyl2,
04 I[1P610, MP3, MPS5, MPI5,
OK 09, MP28, MP31, MP32, MP33,
IK 2.1 MP34, MP37, MP54, MP55,
MP 56, MP 43, JIP34, JIP32,
Jlaboparoproe  3amstme  Nel(.  M3yuenue  paboOThI 2/2 OK 01, OK | I1P62, IIP66, IIPGS, IIPy3,
MmyinbTuMeTpa.  Ompenenenue 3IJC u  BHYTpEHHEro 02, OK 05, | IIpy7, 11PyS8, I[IPy10, ITPyl2,
COIPOTUBIICHUS HCTOYHUKA HIEKTPUIECKON IHEPTUU OK 07, 0K | ITP610, [Ipy2, IIPyl2,
04 [1P610, MP3, MPS5, MPI15,
OK 09, MP28, MP31, MP32, MP33,
IK 2.1 MP34, MP37, MP54, MP55,
MP 56, MP 43, JIP34, JIP32,
JlaGopaTopHoe 3aHSTHE Nell. Onpenenenue 212 OK 01, OK | I1P62, IIP66, IIPGS, IIPy3,
TEMIIEpaTypHOTo KO PHUIIMEHTA MEAH 02, OK 05, | Ilpy7, I1Py8, I1Pyl10, I1Py12,
OK 07, OK | ITP610, [Ipy2, IIPyl2,
04 I[1P610, MP3, MPS5, MPI15,
OK 09, MP28, MP31, MP32, MP33,
IK 2.1 MP34, MP37, MP54, MP55,
MP 56, MP 43, JIP34, JIP32,
JlaGopaTtoproe 3anstue Nel2. OnpeneneHue COnpOTHUBICHUS 2/2 OK 01, OK | ITP62, TIIPG6, IIP68, IIPy3
pe3ucTOpa METOIOM MapKUPOBKU 02, OK 05, | Ilpy7, IIPy8, IIPyl0, IIPyl2
OK 07, OK | I1P610, IlIpy2, ITPyl12, TTP610
04 MP3, MP5, MP15, MP28
OK 09, MP31, MP32, MP33, MP34
IK 2.1 MP37, MP54, MP55, MP 56
MP 43, JIP34, JIP32,
Jlaboparopuoe 3amsitue Nel3.  Ompenenenne  KIIJI 2/2 OK 01, OK | ITPG2, ITPG6, ITPGS, I1Py1,
HarpeBaTesen 02, OK 05, | ITPy13, ITPy3, I1PyS5, Ilpy7,
OK 06, OK | ITPy8, [1Pyl10, ITPy12,




07, OK 04 | I1P610, IIpy2, ITPy12,
OK 09 [1P610, MP3, MP5, MP15,
IK 2.1 MP23, JIP26, , MP28, MP31,
MP32, MP33, MP34, MP37,
MP44, MP47, MP48, MP54,
MP55, MP 56, MP 43, JIP34,
JIP32
Tema 4.3 JIniakTHYecKue eMHUIbI, COJePKAHUE 11/4
DJIeKTPUYECKUI TOK
B PA3IHYHBIX DneKkTpruyeckas MPOBOJUMOCTh PA3THYHBIX BEIIECTB. 5/0 OK 01, I1P61, I1P62, ITP63, ITP04,
cpenax DJIEKTPOHHAs MPOBOAUMOCTD TBEPbIX METaJIJIOB. OK 02, OK | IIPGS5, ITP66, IIP6S, ITPGY,
3aBUCUMOCTbh CONPOTHUBIIEHUS METAUIOB OT TEMIEPATYpBI. 03, OK 06, | IIPyl, I1Py2, IIpy3, [1py4,
CBepXnpoBOIUMOCTb. OK 07 [1Py5, ITPy10, I1Pyl1,
OneKTpuueckuii ToKk B Bakyyme. CBOMCTBa 3JEKTPOHHBIX [IPy13, JIP25, MP4, MP6,
ny4ykoB. IlomynpoBomuuku. CoOcTBeHHass W TpPUMECHas MP13, MP17, MP18, MP19,
MPOBOJIMMOCTb MOJYNPOBOAHUKOB. CBOKCTBA p-N-niepexoia. MP20, JIPS, JIP6, JIP32,
[ToynnpoBOIHUKOBBIE TNPUOOPBL. DJIEKTPUUYECKUH TOK B MP21, MP23, MP44, MP38,
3JIEKTPOJIUTAX. DJIEKTPOJIUTHYECKAS JMCCOIAITNS. MP39, MP46, JIP14, JIP13,
Onektponu3. 3akonel  Dapages sl JIEKTPOIU3A. JIP12, JIP28, JIP31
OneKTpuueckuii TOK B ra3ax. (CamMoCTOATENbHBIA U
HECaMOCTOSTENIbHBIN paspsa. Paznuunsie THIIBI
CaMOCTOATEJILHOTO paspsja. Monnus. [Tna3zma.
TexHu4eckue yCTpPONCTBA M IPAKTHYECKOE NIPUMEHEHUE:
ra3opaspsiHble  JIaMIbl, DJJIEKTPOHHO-IyueBas TpyOKa,
MOJIYTPOBOJTHUKOBBIE ~ MPUOOPBI:  JUON,  TPAH3UCTOD,
dboToanosa, cBETOIUO, TallbBaHUKa, paUHUPOBAHUE ME[H,
BBITIJIABKA ATFOMUHUS, DJIEKTPOHHAST MUKPOCKOTIHSI.
IIpodeccnoHaTbHO-OPUEHTHPOBAHHOE COJIEP:KAHNE 2/0 OK 01, OK | I1P62, TIIPG6, IIPGS, IIPyl,
02, OK 05, | IIPyl3, IIPy3, IIPy5, Ilpy7,
Ssnenne 3ecOexa. Tepmo IJIC. Senenme Ilenprhe. OTiinume OK 06, OK | IIPy8, [TPy10, [TPy12,
MPOBOJHUKOB W  MOJYNPOBOJHUKOB. IIpoBojgHUKOBas u 07, OK 04 I1P610, IIpy2, TIIPyl2,

MMOJIYYIPpOBOAHUKOBAA TCXHHUKA.

OK 09 IIK

[1P610, MP3, MP5, MPI15,




2.1

MP23, JIP26, , MP28, MP31,
MP32, MP33, MP34, MP37,
MP44, MP47, MP48, MP54,
MPS55, MP 56, MP43, JIP34,
JIP32,

B ToM YHc/ie MPAKTHYECKUX U JIA00PATOPHBIX 3aHATHIA 4/4
IIpogeccnoHaILHO-OPHEHTUPOBAHHOE COAEPKAHUE 4/4
JlaGopaTopHoe 3aHATHE Nel4, Ornpenenenue 2/2 OK 01, OK | [TP62, ITPG6, ITPGS, I1Py3,
ANEKTPOXUMHYECKOTO SKBHUBAJIEHTA MEIUW B MpPOLECCEe 02, OK 05, | IIpy7, I1PyS8, I1Pyl10, I1Py12,
AEKTpoNIn3a cylbdara Meau. OK 07, OK | ITP610, [Ipy2, IIPyl2,
04 I[1P610, MP3, MPS5, MPI15,
OK 09, MP28, MP31, MP32, MP33,
IIK 2.1 MP34, MP37, MP54, MP55,
MP 56, MP 43, JIP34, JIP32
JlaGopaTtopnoe 3ansatue Nel5. 3aBUCUMOCTb COMPOTUBIICHUS 2/2 OK 01, OK | I1P62, TIIP66, IIPGS, IIPy3,
OT TeMIlepaTypsl 00pa3l0B MeTasIa U MOJYIPOBOAHUKA 02, OK 05, |IIpy7, IIPy8, IIPyl0, IIPyl2,
OK 07, OK [|I1P610, IIpy2, [TPyl2, ITP610,
04 MP3, MP5, MP15, MP28,
OK 09, MP31, MP32, MP33, MP34,
IK 2.1 MP37, MP54, MP55, MP 56,
MP 43, JIP34, JIP32,
Tema 4.4 JnpaKkTuyecKue eAUHULbI, COAePKAHUE 710




MarauTHoe 1oJie BzaumoneiictBue MMOCTOSTHHBIX MarHuTOB u 3/0 OK 01, I1P61, ITP62, ITP63, ITP04,
MPOBOJAHUKOB C TOKOM. MarnutHoe Tmone. Bekrop OK 02, OK | I1P65, IIP66, IIP68, IIPG9,
MarHUuTHOM 1703010791170/ 8 [Tpunimn CyNEepHO3ULINT 03, OK 06, |ITPyl, IIPy2, IIpy3, Ilpy4,
MAarHUTHBIX MOJed. JIMHUKM MarHUTHON MHIYKLIHH. OK 07 [1PyS, I1Py10, ITPyl1, [TPy13,

MarsuTHoe TI0JIE TPOBOJHUKA C TOKOM (IIPSMOTO JIP25, MP4, MP6, MP13,
MPOBOJIHUKA, KATYIIKA U KPYroBOro BUTKa). OnbIT Dpcrena. MP17, MP18, MP19, MP20,
Cuna Amnepa, ee HampaBiieHue U Moayib. Cuna Jlopenna, JIPS, JIP6, JIP32, MP21,
€€ HampaBJICHUE H MOAYJb. JIBH)KEHUE 3apsyKEHHOU MP23, MP44, MP38, MP39,
YaCTHUIbI B OJHOPOAHOM MarHMUTHOM moJjie. PaGoTta cuibl MP46, JIP14, JIP13, JIP12,
Jlopenua. MarautHoe nosne B BemecTBe. GeppoMarHeTukKu, JIP28, JIP31
napa- U IMaMarHeTUKH.

IIpodeccnoHaIbLHO-OPHMEHTHPOBAHHOE COIePsKAHUE 2/0 OK 01, [1PG1, I1PG2, ITPG3, I1P64,
VYcrpolicTBa,  OCHOBaHHbIE Ha  CUJIOBOM  JCHCTBUU OK 02, OK | IIP65, IIP66, IIPGS, IIPG9
MarHUTHOTO MOJIS. 03, OK 06, | IIPyl, IIPy2, Ilpy3, IIpy4
OK 07 [1Py5, I1Py10, IIPyll, ITPyl13
K 2.1 JIP25, MP4, MP6, MPI13
MP17, MPI18, MP19, MP20
JIPS, JIP6, JIP32, MP21, MP23
MP44, MP38, MP39, MP46
JIP14, JIP13, JIP12, JIP28
JIP31
B TOoM 4nc/Ie IPaKTHYECKUX U J1a00PATOPHBIX 3aHATHIM 2/0
[Tpaktueckoe 3anstue Nel2. Pemenue 3amau mo Tteme 2/0 OK 01, 0K | ITPy5, [IIpy9, [IIP62,ITPG6
«MarsHuTHOE MOJI€ U €ro XapaKTEPUCTUKI 02, OK 03, |IIP67, MP1, MP3, MPIS5
OK 09 MP12, MP13, MP17, MP19
MP 20, MP45, MP42, MP 43
MPS, MP10
Tema 4.5 JAniakTuYecKue eMHUIbI, COIEePKAHUE 7/0

JIEKTPOMAarHUTHasA




HHAYKIUS SBieHHE SJIEKTpOMAarHuTHOM WHAyKIWHU. [loTOk BekTopa 2/0 OK 01, I1P61, IIPG2, IIP63, IIPO4,
MarHUTHOM  WHIYKIIHH. OAC  wHIyKIUH. 3axoH OK 02, OK | I1P65, IIP66, IIPOS, IIPG9,
JNEeKTpOMarHuTHOM  wHAykuuu  Dapanes.  BuxpeBoe 03, OK 06, | IIPyl, IIPy2, Ilpy3, Ilpy4,
annektpudyeckoe mnosie. Toku Dyko. OJC wuHayKnuu B OK 07 [1Py5, IIPylO, ITPyl1,
MPOBOJHUKE, JABWXKYIIEMCS B OJHOPOJHOM MAarHUTHOM [IPy13, JIP25, MP4, MPe,
none. IIpaBunmo Jlenna. HunyktuBHOcTh.  Karymika MP13, MP17, MP18, MP19,
MHIYKTUBHOCTH B II€NM MOCTOSIHHOTO ToOKa. SIBieHHe MP20, JIP5, JIP6, JIP32,
camonHAykiuu. J1C caMOMHAYKIIMU. DHEPrUsi MAarHUTHOT'O MP21, MP23, MP44, MP38,
MOJISl KATYIIKU C TOKOM. DJIEKTPOMArHUTHOE MOJIE. MP39, MP46, JIP14, JIP13,
JIP12, JIP28, JIP31
IIpodeccnoHaIbLHO-OPHMEHTHPOBAHHOE COIePsKAHUE 1/0 OK 01, [1P61, I1P62, IIP63, IIP64,
[TpyuMeHeHre ANEeKTPOMArHUTHOM MHIYKIIMU B yCTPOMCTBAX OK 02, OK | ITPoS, ITP66, I1P68, I1PGY,
M arperarax. MarHuTHBIE KAaTYyIIKA- ITyCKaTeIH (TMPHUHINI 03, OK 06, |IIPyl, IIPy2, Ilpy3, Ilpy4,
paboThr). OK 07 [IPy5, TIIPylO, [TPyl11,
IIK 2.1 [TPy13, JIP25, MP4, MPe6,
MP13, MP17, MP18, MP19,
MP20, JIP5, JIP6, JIP32,
MP21, MP23, MP44, MP38,
MP39, MP46, JIP14, JIP13,
JIP12, JIP28, JIP31
B ToM 4mnciie npakTHYECKHUX U J1a00PATOPHBIX 3aHATUH 4/0
[TpakTaeckoe 3anstue Nel3. Pemenue 3amau mo Tteme 4/0 OK 01, OK | ITPy5, [IlIpy9, [IIP62,I1P66
«INEeKTPOMAarHUTHAsE UHAYKIUSA. 3aKOH 3JIEKTPOMArHUTHOM 02, OK 03, | IIP67, MP1, MP3, MPI15
uHIYKIA. CaMOUHTYKIIHSI OK 09 MP12, MP13, MP17, MPI19
MP 20, MP45, MP42, MP 43
MP8, MP10
Pa3nen 5 Kosiebanusi 1 BOJHBI 33/6
Tema 5.1 ‘ JIniakTuyecKkue eMHUIbI, COIEPKAHUE 714




Mexannuyeckue
KO0JIe0aHU M BOJHBI

KonebarenpHas cucrema. CBoOOIHBIE KOJIEOaHMS. 1/0 OK 01, I1P61, IIPG2, IIP63, IIPO4,
lapmonnueckue koneOanusi. Kunemarmueckoe u OK 02, OK | I1P65, IIP66, IIPOS, IIPG9,
JMHAMUYECKOE  OINHCAHWE. ODHEPreTUYECKOEe OINUCAHUE 03, OK 06, | IIPyl, IIPy2, Ilpy3, Ilpy4,
(3aKOH COXpaHEHMsI MEXAHWYECKOM »sHepruu). BriBog OK 07 [1Py5, IIPylO, ITPyl1,
JTUHAMHUYECKOTO OIMHMCAHMUSI TAPMOHWYECKUX KOJCOAHHWH u3 [IPy13, JIP25, MP4, MPe,
MX DHEPreTUYECKOr0 U KHHEMATHYECKOTO OIHCAHUS. MP13, MP17, MP18, MP19,
Amvmntyna u (aza xonebanuii. CBs3b aMILTUTYIbI MP20, JIP5, JIP6, JIP32,
KoleOaHUN  HMCXOMHOW  BEIMYMHBI C  aMIUIUTyJaMu MP21, MP23, MP44, MP38,
KOJIeOaHHUI €€ CKOPOCTH U YCKOPEHHS. MP39, MP46, JIP14, JIP13,
Ilepuon wm wacrora konebanuid. Ilepmon mambix JIP12, JIP28, JIP31
CBOOOAHBIX  KOJEOAaHUII  MaTEeMaTHMYECKOTO  MasTHHUKA.
[Tepron cBOOOIHBIX KOJIEOAHUN TPYKUHHOTO MAasITHUKA.
[TonsTue o 3aryxammux KoneOaHusX. BoIHyKIeHHBIE
KosneOanus. Pesonanc. Pe3onanchas kpuBas. Brmsiane
3aTyXaHus Ha BUJ PE30HAHCHOMN KpUBOW. ABTOKOJIEOAaHHU .
MexaHu4ecKkue BOJIHBI, YCIOBUS UX PacpOCTpaHEHHUSI.
[Tonepeunsie W mpoaosnbHbIE BOJHBL [lepron, ckKOpocTh
pacrpocTpaHeHust ¥ AjuHa BOTHBL. CBOMCTBA MEXaHUYECKUX
BOJIH: OTpaXeHHe, TMpeloMJIeHHe, UHTephepeHus u
T paKus.
3Byk. Ckopocth 3Byka. I'pomkocTh 3Byka. Bricota
toHa. TemOp 3ByKa.
[IlymoBO€ 3arpsi3HEHUE OKPYIKAIOIIEH CPEIbI.
B ToM unciie npakTHYeCKUX M J1a00PATOPHBIX 3aHATHH 6/4
[Tpaktueckoe 3ansatue Neld. Mexanudeckue kKoneOaHUs U OK 01, 0K | ITPy5, [IIpy9, IIP62,ITPG6
WX XapaKTePUCTUKHI 2/0 02, OK 03, |IIP67, MP1, MP3, MPIS
OK 09 MP12, MP13, MP17, MPI19
MP 20, MP45, MP42, MP 43
MP8, MP10
IIpodeccrnonaibHO-OPHMEHTHPOBAHHOE COAEPKAHUE 4/4




JlabopaTtoproe  3amstue  Nel6. IlpoBepka  3aKOHOB 212 OK 01, OK | ITP62, IIP66, IIP68, IIPy3
KOJICOAHUH MaTeMaTHYeCKOro MasiTHUKA 02, OK 05, | Ilpy7, IIPy8, IIPyl0, IIPyl2
OK 07, OK | I1P610, Ilpy2, ITPyl12, ITP610
04 MP3, MP5, MP15, MP28
OK 09, MP31, MP32, MP33, MP34
IK 2.1 MP37, MP54, MP55, MP 56
MP 43, JIP34, JIP32,
JlabopaTtopuoe  3amstue  Nel7.  V3ydyeHue  3aKOHOB 2/2 OK 01, OK | I1P62, I1P66, IIP68, IIPy3
MPY>KMHHOT'O MasiTHUKA 02, OK 05, |IIpy7, IIPy8, IIPyl0, IIPyl2
OK 07, OK | I1P610, IIpy2, ITPyl12, ITP610
04 MP3, MP5, MP15, MP28
OK 09, MP31, MP32, MP33, MP34
IK 2.1 MP37, MP54, MP55, MP 56
MP 43, JIP34, JIP32,
Tema 5.2 JlunakTH4YecKkne eIMHUIBI, COepPKaHue 16/2

DJIeKTPOMArHUTHbIE KomnebaTenbpHbIit KOHTYD. CBoOoaHbIE 4/0 OK 01, I1P61, I1PG2, ITPG3, 11P064,
KO0JIeOAHMS U BOJIHBI | DJICKTPOMAarHUTHBIE KoJieOaHMS B HcaIbHOM OK 02, OK | IIP65, IIP66, IIPGS, IIPG9,
KosebarenbHOM  KoHType. Dopmyna Tomcona. Cas3b 03, 0K 06, | IIPyl, IIPy2, Ilpy3, IIpy4,
aMIUIUTYIbI 3apsa KOHIEHCATOpa C aMIUIMTYAOW CHIIBI TOKa OK 07 I1IPy5, IIPylO, ITPyl1,
B KOJIeOATEIbHOM KOHTYPE. [TPy13, JIP25, MP4, MP6,

3aKOH  COXpaHEHUS  DHEPrMH B  HJICATHHOM
KoJiebaTeIbHOM KOHTYpE.
3aryxaromue AIEKTPOMArHUTHBIE Kose0aHusl.

BriHyX1€HHBIE 2JIEKTPOMArHUTHBIEC KOJICOAHMUS.
[IepemenHblli TOK. MOIIHOCTh NEPEMEHHOIO TOKA.
AMIUIUTYIHO€ M JEWUCTBYIOIIEC 3HAYEHWE CHJIBI TOKa U

HamnpsDKeHUsT TpH  pa3iauyHOd  QopMe  3aBHCHMOCTH
MIEPEMEHHOT0 TOKA OT BPEMEHH.
CuHycomganpHbIil NEepeMeHHbI Tok. Pesucrop,

KOHICHCATOp n KaTymika HWHAYKTHBHOCTHU B nenu
CUHYCONJAJIBHOI'O TICPEMCHHOI'O TOKA. Pe3onanc TOKOB.

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




Pe3onaHc HanmpsiKEHUI.

N neanbHblil TpaHchopmarop. [IpousBoxactso,
nepeaaya v NoTpedsIeHUe 3IEKTPUIECKON SHEPIHH.

DKOJI0ru4ecKue pUCKH pu IIPOU3BOJCTBE
JJEKTPOIHEPIUH. Kynbrypa MCIIOJIb30BaHUs
DJIEKTPOIHEPTUU B MMOBCETHEBHOU JKU3HU.
DNEKTPOMAarHuTHbIE BOJIHBI. Ycnosus U3ITy4EHUs

SJICKTPOMArHMTHBIX BOJIH. Bzaumnuas OpHCHTAlHMs BECKTOPOB

—

E, B,V B 3JIeKTpOMArHUTHOI BOIHE.
CBoiicTBa 3JIEKTPOMArHUTHBIX BOJH: OTpPaXKEHUE,
npeIoMIICHUE, TONspU3anus, HHTEp(EepeHIus u qUQpaKIus.
[lkana 3yeKTpOMarHUTHBIX BOJH. [IpumeHeHue
AIIEKTPOMAarHUTHBIX BOJIH B TeXHUKE MU ObITy. IlpuHUuIBI
paruoCBA3U u TEeJIEBUICHUS. Paguonoxarus.
DJIEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYXKaroIIel CpeJibl.

IIpodeccnoHaIbHO-OPHEHTHPOBAHHOE COAEPKAHNIE 2/0 OK 01, [1P61, TIP62, IIPG3, IIP64,
Turer AJICKTPOCTAHIIHH. KII 3JICKTPOCTAHITUH. OK 02, OK | IIP6S, IIP66, IIP0S8, IIPG9,
TexHonornu OxpaHbl OKpYKaroLIEeW Cpelbl NPU CKUTAHUU 03, OK 06, | IIPyl, IIPy2, Ilpy3, Ilpy4,
OpraHMYecKoro TomiauBa. Buael TorumBa, npeoOpa3oBaHHe OK 07 [IPys, TIIPylO, ITPyll,
TEIJIOTBl B DJIEKTPUYECKYO M JpPyrHe BHUABI DJHEPIUM. IK 2.1 [1IPyl13, JIP25, MP4, MP6,
DNeKTpoJBUraTesv:  BUJBIL, HPHHIMN  paboTel.  OTiuune MP13, MP17, MP18, MP19,
reHEPaTOPOB MOCTOSIHHOTO TOKa OT TE€HEPAaTOpPOB IMEPEMEHHOTO MP20. JIP5. JIP6. JIP32
Toka. Pacuer rierm tpancgopmaTopa. MP21: MP23: MP4;1, MP38:
MP39, MP46, JIP14, JIP13,
JIP12, JIP28, JIP31
B TOM 4nc/Ie IPaKTHYECKUX U J1a00PATOPHBIX 3aHATHIM 10/2
[Ipaktuueckoe 3anstue Nel5. Pemenue 3amau Ha BB 4/0 OK 01, OK | ITPy5, [IIpy9, IIP62,ITPG6,
COIIPOTUBIICHUM B LEIMSAX NEPEMEHHOrO TOKa. Pacuer uenu 02, OK 03, | IIP67, MP1, MP3, MPI15,
TpaHcopmaropa. OK 09 MP12, MP13, MP17, MP19,

MP 20, MP45, MP42, MP 43,
MP8&, MP10




[Ipaktnueckoe 3anstue Nel6. Pemenue 3amau mo Teme 4/0 OK 01, OK | ITPy5, [IIpy9, IIP62,ITPG6,
«DJIEKTpOMArHUTHBIC KoOJIeOaHWsi W BOJHBL. ~Dopmyia 02, OK 03, | IIP67, MP1, MP3, MPI15,
Tomconay OK 09 MP12, MP13, MP17, MP19,
MP 20, MP45, MP42, MP 43,
MPS8, MP10
IIpodeccrnonaibLHO-OPHMEHTHPOBAHHOE COJEPKAHUE 2/2
JlaGopaTopHoe 3aHATHE Nel8. YerpoicTBO 2/2 OK 01, OK | ITP62, TIIPG6, IIPGS, IIPyl,
Tparcopmaropa, reHepaTopa 02, OK 05, | IIPyl3, IIPy3, IIPy5, Ilpy7,
OK 07, OK | ITPy8, [TPy10, [TPy12,
04 I1P610, IIpy2, IIPyl2,
OK 09, I[1P610, MP3, MP5, MPI5,
IIK 2.1 MP23, JIP26, , MP28, MP31,
MP32, MP33, MP34, MP37,
MP44, MP47, MP48, MP54,
MP55, MP 56, MP 43, JIP34,
JIP32,
Tema 5.3 JupaKkTH4YecKne eTMHUIbI, COepPKaHue 10/0
Ontuka
[IpsiMmonuneitHOe pacnpocTpaHeHue cBeTa B 4/0 OK 01, I1Po1, ITP62, ITP63, ITP04,
oaHopoaHOM cpene. JIyd cBera. ToUeUHBIN HCTOUYHHMK CBETA. OK 02, OK | ITPoS, ITP66, IIP0S8, IIPG9,
Otpaxkenue cBera. 3aKOHBI OTpakeHus csera. [locTpoenue 03, OK 06, |IIPyl, IIPy2, Ilpy3, Ilpy4,

n300pakeHu B TIocKOoM 3epkaiie. Cdepuueckue 3epkana.
[Ipenomnenue cBeta. 3aKOHBI MPEJTOMIIEHHS  CBETa.
AOCONIOTHBIN TIOKa3aTenb mpesoMyieHus. OTHOCUTENbHBIN
nokasatenb npenomieHus. [1ocTOSHCTBO 4acTOTHI CBETa U
COOTHOILIEHUE JUIMH BOJIH npu nepexojie
MOHOXpPOMAaTHYECKOTO CBETA Uepe3 TpaHully pazjena ABYX
ONTUYECKUX CPE.

Xon nyweit B mpusme. ucnepcusi cBera. CrokHbBIN
cocraB ©Oemoro cBera. lLlger. IlonmHoe BHYyTpeHHee
oTpaxkeHue. llpenenpHbIl yroa MONHOTO BHYTPEHHETO

OK 07

TIPy5, TIPy10, TIPyl1, TTPy13,
JIP25, MP4, MP6, MPI3,
MP17, MP18, MP19, MP20,
JIP5, JIP6, JIP32, MP2I,
MP23, MP44, MP38, MP39,
MP46, JIP14, JIP13, JIP12,
JIP28, JIP31




OTPaKEHUS.

Cobuparonue u paccenBaroniue JUH3bI. TOHKAs JIMH3A.

@DOKyCHOE PacCTOSIHME U ONTHYECKas CHJIA TOHKOM JIMH3BI.
3aBUCHMOCTh (POKYCHOTO PACCTOSIHUSI TOHKOU c(hepruecKoit
JUH3Bl OT €€ TeOMETPUM M OTHOCUTEIBHOIO IOKa3aTess
npenomieHuda. QPopMmyna TOHKOM JIMH3bL. YBEJIWYCHHE,
JaBaeMoe JIMH30M. XOJ Jiyda, OPOLIEAIIEro JIMH3Y IOJ
IIPOU3BOJBHBIM YIJIOM K €€ IJaBHOW ONTHYECKOM OCH.
[TocTtpoeHrne M300paKEHW TOYKHM M OTpPE3Ka MNPSIMOU B
coOMparIIUX M pacCeUBAIOIIMX JIMH3aX M HUX CUCTEMaXx.
OnTuueckue nmpubopsl. Paspematomas cnocoOHOCTh. [71a3
KaKk onTudeckas cucrema. llpeaensl npuMeHUMOCTU
F€OMETPUUYECKON ONTUKH.
Bonnosas ontuka. WHTepdepenuus cera. KorepeHTHbie
UCTOYHUKU. YCJIOBUS  HaONIONEHUS MaKCUMYMOB U
MHUHUMYMOB B HHTEPPEPECHIIMOHHONW KAapTHHE OT ABYX
KOIEPEHTHBIX  HUCTOYHMKOB. [IpuMepsl  Kilaccuyeckux
UHTEP()EPEHITMOHHBIX CXEM.

HNudpakus  cBeta.  Judpakiuonnas  pemnierka.
VYcnoBue HabM0IeHUS TJIABHBIX MaKCUMYMOB NpU MaJeHUU
MOHOXPOMAaTHYECKOTO CBeTa Ha AU(PPAKIMOHHYIO PELIETKY.
ITonsipusanus ceera.

IIpodeccnonaIbHO-0PHEHTUPOBAHHOE COAEPIKAHUE
[IpumeHeHne  onTHYECKUX  OpUOOPOB B TEXHHUKE.
IIupomeTpbl 11 U3MEpPEHHUS TEeMIIEpaTyphl oe3
HENOCPEJICTBEHHOTO KOHTAaKTa C OOBEKTOM KOHTPOJIS
(ycTpoiicTBo, IPUMEHEHHE). Hcnons3oBanue
OJICKTPOMAardiUTHBIX BOJIH B TEXHHKC.

2/0

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

OK 07

IK 2.1

I1P61, I1P62, IIP63, IIP64,
I1P65, I1P66, I1P68, ITPGY,
[IPyl1, IIPy2, Ilpy3, Ilpy4,
[IPys, TIIPylO, [TPyl11,
[MPy13, JIP25, MP4, MP6,
MP13, MP17, MP18, MP19,
MP20, JIPS, JIP6, JIP32,
MP21, MP23, MP44, MP38,
MP39, MP46, JIP14, JIP13,




JIP12, JIP28, JIP31

B ToM unciie npakTHYECKHUX M J1A00PATOPHBIX 3aHATHH 4/0
[Ipaktuueckoe 3anstue Nel7. Pemenue 3amau mo Teme 4/0 OK 01, 0K | ITPy5, [IIpy9, IIP62,ITPG6
«3aKOHBI OTPaXKEHUS U TMperomyeHus cBera. Dopmyna 02, OK 03, | IIP67, MPI, MP3, MPI5
TOHKOM JIMH3BI. OK 09 MP12, MP13, MP17, MPI19
MP 20, MP45, MP42, MP 43
MPS§, MP10
Pa3nen 6. OcHOBBI crielIHAJIBHON TEOPUH OTHOCUTEIBLHOCTH. 2/0
I'paHuupl IPUMEHUMOCTH KJIACCUYECKOM MEXAHMKHU. 2/0 OK 01, [Pyl, IIPy2, Ilpy3, Ilpy4
Tema 6.1 OfHOBbI [ocTynarsl  CHENHMANBHOW  TEOPUM  OTHOCHTEIBHOCTH. OK 02, OK | ITPy5, I1Py10, IIPyll, ITPyl3
CHenHATLHOH [IpocTpaHCTBEHHO-BpEMEHHOM HMHTEepBal. [IpeoGpasoBaHms 03, OK 06, | JIP25, MP4, MP6, MPI13
TeopHH Jlopenua. Ycinosue  npuuMHHOCTH.  OTHOCHTENBHOCTH OK 07 MP17, MP18, MP19, MP20
OTHOCHTCJILHOCTH. OJHOBPEMEHHOCTH. 3aMeJIEHHE BPEMEHM M COKpPAIIEHHUE JIP5, JIP6, JIP32, MP21, MP23
JUIMHBI. DHEpPrus M HUMIYJIbC PEISATUBUCTCKON 4YaCTHUIIBI. MP44, MP38, MP39, MP46
CBs3b Macchl C 3HEPIUEM U HUMIYJIbCOM PEISITUBUCTCKON JIP14, JIP13, JIP12, JIP28
YacTULIbl. DHEPrusl MOKOSI. JIP31
15/0
Pa3znesn 7 KBanroBas pusuka
JunaKkTuyeckue eTUHULBI, COAEPKAHUE 4/0
Tema 7.1
Kopnyckyasipho- PaBHOBecHOe TemioBOE M3MyueHue (M3TydeHne a0COIOTHO 1/0 OK 01, 11P61, ITPG2, ITPG3, 11P064,
BOJIHOBOI# IyallM3M. | yepHOro Tena). 3akoH cMenienus Buna. Tunoresa [Tnanka o OK 02, OK | ITP65, I1IP66, TIIPGS, ITPG9,
kBaHTax. @OTOHBI. DHEPrus U UMIYJILC POTOHA. 03, 0K 06, | IIPyl, IIPy2, Ilpy3, IIpy4,
®otoadppext. Onbitel A.I'. CToneroBa. 3aKOHBI OK 07 I1IPy5, IIPylO, ITPyl1,
dotoaddekra. YpaBuenue DitHiTeiHa 1 hotodddekra. IK 2.1 [TPy13, JIP25, MP4, MP6,

"Kpachnas rpanuna” ¢poroaddexra. JlaBiaenue csera (B
9YaCTHOCTH, JaBJICHHUE CBETAa HA a0COIOTHO MOTIIONIAIONTYIO
U a0COJIOTHO OTPaXaroIiyto moBepxHocTsb). OmnbiTel [1.H.

JleGeneBa. BoHoBBIE cBOMCTBA yacTuIl. BosHbl e bpoiis.

MP13, MP17, MP18, MP19,
MP20, JIPS, JIP6, JIP32,
MP21, MP23, MP44, MP38,
MP39, MP46, JIP14, JIP13,




JmuHa BostHbI e bpoiins u pazMepsl 00J1acTH JTOKATU3aUN
JBHKYIIEWCS yacTUlbl. KOpIyCKyIsspHO-BOJHOBOM
nyanusM. Judpakuus 371eKTpOHOB Ha KpUCTaLIax.
Crenuduika n3mepenuii B Mukpomupe. CoOTHOLICHUS
HeomnpeneaeHHocTel [ elizenoepra.

JIP12, JIP28, JIP31

IIpodeccnonaibHO-OPHMEHTHPOBAHHOE COAEPKAHUE 1/0
JlazepHble TEXHOJIOTUU B TeXHHUKE. AOCOIIOTHO YepHBIE TENa
UX PUMEHEHHE.
B ToM unciie npakTHYECKHUX M J1a00PATOPHBIX 3aHATHH 2/0
[TpakTaeckoe 3anstue Nel8. Pemenue 3amau mo Tteme 2/0 OK 01, 0K | ITPy5, TIIpy9, [IIP62,ITPG6
«3akonbl hoToddPdekra. YpaBHeHHE DUHIITCITHAY. 02, OK 03, | IIP67, MP1, MP3, MPI15
OK 09 MP12, MP13, MP17, MPI19
MP 20, MP45, MP42, MP 43
MPS§, MP10
Tema 7.2 JupaKkTH4YecKne eTMHUIbI, COepPKaHue 5/0
Crpoenne atoma
OnpIThl 1O MCCJIEAOBAHUIO  CTPOCHUSA  aToMa. 1/0 OK 01, I1PG1, I1PG2, ITPG3, I1P64,
[Tnanerapnas mozaens atoma Pesepdopaa. [loctynater bopa. OK 02, OK | ITP6S, IIP66, IIP6S, IIPG9,
N3nydyenue u nornouieHue GOTOHOB MPH MEPexose aroma ¢ 03, 0K 06, | IIPyl, IIPy2, Ilpy3, IIpy4,
OJIHOTO YpPOBHSI JHEPIMM Ha JApyrod. BuHIbl CIIEKTPOB. OK 07 [IPys, TIIPylO, ITPyll,
CnekTp ypoBHEW 3Hepruu aroma Bogopojaa. ClOHTaHHOE U [IPy13, JIP25, MP4, MP6,
BBIHYXJIEHHOE M3JTydeHHe cBeta. Jlazep. MP13, MP17, MP18, MP19,
MP20, JIP5, JIP6, JIP32,
MP21, MP23, MP44, MP38,
MP39, MP46, JIP14, JIP13,
JIP12, JIP28, JIP31
B ToM 4nciie IpaKTHYECKUX U J1a00pATOPHBIX 3aHATHIH 4/0




[Ipaktnueckoe 3anstue Ne 19. «lloctymater  bopa. 4/0 OK 01, OK | ITPy5, [IIpy9, IIP62,ITPG6,

DHEpPreTUYecKrue ypoBHUY. 02, OK 03, | IIP67, MP1, MP3, MPI15,
OK 09 MP12, MP13, MP17, MP19,

MP 20, MP45, MP42, MP 43,
MPS8, MP10
Tema 7.3 6/0
ATOMHOE AP0 JAniakTuyecKue eMHUIbI, COJIEPKAHUE
Hyxnonnast monens simpa [eiizenOepra - MBaHeHKO. 1/0 OK 01, I1Po1, I1P62, ITP63, ITP64,

3apsn  siapa. MaccoBoe  ymcio  suapa.  M30TOmBI. OK 02, OK | I1P05, IIP66, IIPOS, IIPG9,

PagnoaktuBHOCTh.  Anbda-pacman.  DIEKTPOHHBIA | 03, 0K 06, | IIPyl, IIPy2, Ilpy3, IIpy4,

HNO3UTPOHHBIA  Oera-pacnan. ['amMma-usznyuenue. 3akoH OK 07 IIPy5, IIPylO, ITPyl1,

palIMOaKTUBHOTO pacrajna. PaguoakTUBHbIE H30TONBI B IIK 2.1 [TPy13, JIP25, MP4, MP6,

npupoge. CBOICTBa HOHU3HUPYIOLIErO U3IydeHus. BiausHue MP13, MP17, MP18, MP19,

pPalMOaKTUBHOCTH HA >KUBBIE OpraHu3Mbl. EcTecTBEHHBIN MP20, JIP5S, JIP6, JIP32,

don uznyuyenus. [losumerpus. DHeprusi CBsI3U HYKJIOHOB B MP21, MP23, MP44, MP38,

saape. Snepusie cuibl. Jledekr wmaccel smapa. SnepHbie MP39, MP46, JIP14, JIP13,

peakuuu. JlenmeHne u CUHTE3 siAep. SaepHbIE PEakTOpHI. JIP12, JIP28, JIP31

[IpoOnembl  ympaBisieMOro  TEPMOSIEPHOTO  CHUHTE3A.

DKOJIOTUYECKUE ACMEKThl Pa3BUTHUS SIACPHOM SHEPreTHKH.

Metoapl perucTpalid U HCCIEIOBAaHUS JJIEMEHTAPHBIX

YaCTHII. @yH/1aMEHTAJIbHbIE B3aMMOJICHCTBHSI.

bapuonsl, wMe3oHsl u sentonel. [IpencraBieHue o

CranpaptHoil Mozaenu. KBapk-TiitooHHasi MOJENb aJIPOHOB.

Ousuka 3a mnpeaenamu CraHgapTHOM Mojaenu. TemHas

MaTepus U TeMHas »dHeprus. EauHCTBO (usmueckoit

KapTUHBI MUDA.

IIpodeccnonaibHO-OPHEHTHPOBAHHOE COJEPKAHHE 1/0

Pamuomerpudeckue W JO3UMETPUYECKUE  TPHUOOPHI.




Hcnonp30BaHnE JJIEKTPOMATHUTHBIX BOJH B TEXHUKE U
aBTomMatuke. CIeKTpOMETPbl U3ITYyUEHHI.

B ToM unciie npakTHYECKHUX M J1a00PATOPHBIX 3aHATHH 4/0
[TpakTaeckoe 3anstue Ne 20 «3amuch SACPHBIX PEAKITHIA. 4/0 OK 01, OK | ITPy5, IIpy9, IIP62,IIP6G6,
CTpoeHue aTOMOB U aTOMHBIX siJiep. 3aKOH PaguOaKTUBHOIO 02, OK 03, | IIP67, MP1, MP3, MPI5,
pacmazua. OK 09 MP12, MP13, MP17, MP19,
MP 20, MP45, MP42, MP 43,
MPS§, MP10
Pa3nen 8. DjieMeHTHI ACTPOHOMUM U ACTPOPU3MKH. 1/0
Tema 8.1 nremeHTbI JupaKkTuyecKue eJUHULBI, COAepPKAHUE 1/0
ACTPOHOMHUM U
acTPO(U3NKH. Oranel  pa3BuTus  actpoHomuu.  [lpuknanHoe u 1/0 OK 01, [1PG3, I1Py6, ITPy8,MP 10,
MHPOBO33PEHUECKOE 3Ha4YeHUE ACTPOHOMMUHU. OK 02, OK
[TpMEHUMOCTb 3aKOHOB (PU3UKHU /17151 OOBSICHEHUS IPUPOIbI 03, OK 06,
KOCMHUYECKHX O0O0BEKTOB. MeTonbl  acTPOHOMHYECKHX OK 07

uccienoBanuii. CoOBpEeMEHHBIE ONTHYECKHUE TEJIECKOIIbI,
pagroTeNeCKOIbl, BHeaTMOochepHass acTpoHOMHus. Bup
3Be3nHOro Heba. Co3Be3nus, SpKHUE 3BE3JIbI, TUIAHETHI, MX
BuguMmoe gaBmkeHme. ComnHeunas cucrema. CoHIIe.
Conneynast akTUBHOCTh. Mcrtounuk »sHeprun ConHIa U
3B€3/. 3BE3/Ibl, UX OCHOBHBIE XapaKTEpUCTUKH. J(narpamma
"CIIeKTpalnbHBI KJIACC - CBETUMOCTH'. 3BE3/bl TJABHOU
MMOCJIEIOBATENLHOCTH. 3aBUCUMOCTh ''Macca - CBETHMOCTB'"
UL 3B€3]] TJIABHOM TMOCIEN0BATEIbHOCTH. BHyTpeHHee
ctpoeHue  3Be3d. COBpEMEHHbIE  NPEJICTaBICHUS O
npoucxokaeHnn W 3Bomoruu CoJIHIIA W 3BE3/. Tarbl
KU3HM 3Be3d. Mureunwlii Ilyrs - Hama [anakrtuka.
ITonoxxenne m paBrkenue Comana B [amaktuke. TUIEI
ranakTuk. Paguoranaktuku v KBa3apbel. UepHble AbIPHI B
anpax TraJakTuK. Bcenennas. Pacmmpenne BcenenHnoil.




3akoH Xa00Oma. Pa3beranme ramaktuk. Teopust bosbmioro
B3pbIBa. PennkToBOoe m3nmydeHwe. MacmraOHasi CTPyKTypa

Bcenennoii. Meraranaktuka. Hepemennsie  mpoOieMbl

ACTPOHOMUH.
IIpome:kyTouHasi aTTecTanusi 18
Bcero: 213/38

3.3 IlepeyeHb 1a00paTOPHBIX U MPAKTHYECKUX PadoT

TeMmnl
3aHATHUU

7a00paTOpHBIX W (WIM) TNPAKTHYCCKUX

Kpartkoe coneprkanue/ onucanue (11eab paboTh)

Crieunain3upoBaHHOE o0opyoBaHue,
TEXHHYECKHE  CpEICTBa,  MPOrpaMMHOE
obecnieueHne (mpu HEOOXOIMMOCTH )

Pa3zgen 2 MEXAHUKA

JlaboparopHble 3aHATHUS

JlaboparopHoe 3ansTHe Nel
«OmnpeneneHue IOTHOCTH BEIIECTBA»

"  JKCIIEPUMEHTAJILHO OIpENCINTh
IJIOTHOCTH KHUJIKOCTU U TBEPAOIO TEJNA;

"  OIpEINEIUTH LIEHY JIEJICHUS
M3MEPUTENbHBIX puOopoB, U3MEpPUTh
TrEOMETPUUYECKUE PA3MEPBI TEJ, ONPENEIUTh HX
Maccy, pacCcuuTaTb 00beM, pe3yabTaT CPABHUTH C
TaOJMYHBIMA ~ 3HAUYEHUSIMM U YCTAHOBUTh
MOTPEIIHOCTh SKCIIEPUMEHTA

BEChl C pa3HOBECAaMHU; JIMHEHKa MaciiTabHas;
LITAaHTCHIMPKYJIb;, MEH3YpPKa;  BEIIECTBO,
IJIOTHOCTb KOTOPOI'O HY>KHO OIIPENEIUTD

JlaGopatopHoe 3ansaTue Ne2
Omnpenenenne K03PPUIMEHTA )KECTKOCTH YIIPYroro
Tena

* H3y4uTh 3aBUCUMOCTH CHJIBI YIPYIOCTH
OT JIMHEWHOW jJeopmanuu; Ha MHOpUMeEpe
neGopMaluu  pacTSKEHUsT SKCIEPUMEHTAIBHO
MIOATBEPANUTH CIPABEUIMBOCTh 3akoHa ['yka;

ONpeNeNUTh  PacyéTHBIM W TpapHUuecCKUM
crocobamu K03 duLueHT YIIPYTrOCTH
(>KECTKOCTH) MPYKUHBI (PE3UHBI);

"  ONpenenuTh L[EHY JIEJICHUS

Hltatue ¢ Mydroil u  nepxkarensimi,
JUHAMOMETP C HCCIEAyeMOW MpPYKHHOU U
3aKpBITOM  IIKANOM (MM HMCCIeayeMbIi

JIOCKYT PE3WHBbI), JIMHEHKa, yalla OT BECOB,
HaOOp TPY30B C M3BECTHBIMH MaccaMu (IO
100 u 50 rpamMMOB)




U3MEPUTEITBHBIX puOOpOB, W3MEPHUTH
VAJTUHEHUE YOPYroro Tejda TpU Pa3iIudHbIX
nedopmarusx, paccuyuTaTh kodpurmeHt
JKECTKOCTH,

" pe3yibTaT CpPaBHUTh C  TaOJIWYHBIMH
3HAYEHUSIMU W YCTAHOBHUTH  IOTPEITHOCTH
IKCTIICPUMEHTA

HpaRanecmle 3aHATHSA

ITpakTunueckoe 3anstue Nel
Pemienne 3amay 1Mo KWHEMAaTWKe. Y pPaBHEHUS
JBUKCHHUSI.

"  HAYYHUTHCS pa3nuyarhb BUJIBI
MEXaHHYECKOTO JIBIDKEHUS B 3aBHCUMOCTH OT
(GOpMBI TPACKTOPUU U CKOPOCTH TEPEMEIICHHUSI
TeJa, PACCUUTHIBATh €0 MapaMeTPhbl, HAYYUTHCS
n300paxarh TpaUUYSCKH Pa3IMYHBIC  BHJIBI
MEXaHUYECKUX JIBUOKCHU, 3aIUChIBATh
YpaBHECHUS JIBUKCHMS, pasnu4arth €ero
OTHOCHUTEJIBHOCTh; HAY4UThCS (POPMYyITUPOBATH
CIICTYIOIIHNE TIOHATHUS: MEXaHUYCCKOE IBUKCHHE,
CKOpOCTh W YCKOPEHHE, CHUCTeMa OTCYETa,
MEXaHHYECKUW IPUHIIATT OTHOCUTEIILHOCTH;

" mocie U3YYCHUS TEOPETUYECKOTO
Marepualia pacCMOTpeTh 00pasel] pelieHus
THUTIOBBIX 3ajad, BBINOJIHUTh 3aJlaHHs

IIPAKTHYECKON YaCTH

HHIAUBUAYAJIbHOC 3aaHuC, KOHCIICKT
JIGKI_[I/II;'I, CIIPaBOYHBIC MAaTCPUAJIbL

[Ipaktuueckoe 3anstue Ne2 Pemienue 3amay Ha
MapaMeTpbl BPAIATeIbHOTO JBUKECHUS

® HAY4YUTHCI pelIaTh 3aJa4d Ha ImapaMeTphl
BpamaTCJIbHOI0 ABVKCHUS

WHAWBUAYAJIIbHOC 3aaHuC, KOHCIICKT
HGKHHﬁ, CITPABOYHEBIC MaTCPUAJIbL

HpaKTI/I‘-IeCKOG 3angtue Ne3 Pemenue 3aaad IIo
TEMEC «BI/II[I)I cuI B Mexanuke. Cuia TPCHUSA ITOKOA,
CKOJIbKCHUSA, KAUCHU S, BPALLICHU A

" PacKpbITh COJIepKaHHE 3aKOHOB HproToHa
U OCOOCHHOCTH CHUJI Pa3IUYHOM TMPUPOJIBI;
3aKpENNUTh YMEHHUSI U HABBIKU PELICHUS 3a1a4 Ha
BTOpOM 3akoH HproToOHa, Korga Ha TeEJo
JIEUCTBYIOT HECKOJIBKO CHII

" JI0CIIe U3Y4YCHUS TEOPETUYECKOTO

TeTpaab Ul MPAKTUYECKUX paboT, pydka,
METOIMYECKHUE PEKOMEHTallnH o
BBIIIOJIHEHUIO paboTHl, CIIPaBOYHBIN
Marepua, JMHEeWKa, KapaH/ aml




Martepuajia paccMOTpPETh oOpasel] perIeHHs
THUITOBBIX 3aaa4, BBITIOJTHUTH 3alaHuA
NPAaKTUYECKON YacTh

[IpakTuueckoe 3anstue Ne4 3akOHBI COXpaHEHHUS B
MEXaHUKe U UX IPUMEHEHHE

" 3aKpenUTh yYMEHHUS M HAaBBIKH PEIICHUS
3aJad  Ha 3aKOHBI COXPAHEHUS DJHEPrUM W
MMITyJIbCa Tea,;

" mocie W3yYCHUS TEOPETUYECKOTO
MaTepuaia  paccMOTpeTb  o0pasel  pemeHHs
TUTIOBBIX 3ajad, BBINOJIHUTh 3aJJaHHS

[IPAKTUYECKON YaCTH

TETpaab Uil NPAKTUYECKHX paboT, pydKa,
METOANYECKHUE PEKOMEH1alluH o
BBIIIOJIHCHUIO paboTsl, CIIPaBOYHBIN
MaTepual, JMHEWKa, KapaHaaln

[Ipaktuueckoe 3anstue N5

® 3aKpenuTh YMCHHA MU HABBIKM DPCHICHHUA

TeTpaab Jid TMPaKTUYECKHX paboT, pyuka,

Pemenue 3aau Ha popmyibl paboTel cuit. PaboTa u | 3amad Ha (GopMylibl pabOThI, MOIHOCTH, 3aKOHBI | METOJIUYCCKHUE PEKOMEHIaluu o
MOIIIHOCTb. DHEPrus, €¢ BUAbL. 3aKOH COXPAHEHUS | COXpaHCHHUs BBITIOJTHEHHIO paboTHI, CIIPaBOYHBIN
JHEPTUH " mocie U3YYCHUS TEOPETHYECKOTO | MaTepual, JIMHEeWKa, KapaHall
Marepuaia paccMOTpeTh oOpaseln pemeHus
THUITOBBIX 3aaa4, BBIIIOJIHUTH 3aJaHusA
IPaKTHYECKOH YacTH
Paznen 3  MoJgekyasipHass  ¢pu3MKa H
TePMOJIMHAMHKA
JlabopaTtopHble 3aHATHSA
Jlabopatoproe 3anstue Ne3“IIpoBepka ra30BBIX "  W3YYHUTh B3aMMOCBS3b MaKpocKonuieckux | Cunb(oH  (QIIOMHHHMEBBIH  T'epMETHYHBIN

3aKOHOB”

MapaMeTpoOB ras3a 3aJaHHOM MAacChl; OIBITHBIM
nyTéM yOemnuTcs B CIPAaBEIIMBOCTH 3aKOHA
boitns-Mapuotra;

"  ompenenuTh 00BEM W JaBJICHUE Ta3a MpH
IIOCTOSIHHOW ~ TeMmImeparype TMpH  pa3IMdHOM
MOJIO’KEHUH CTEKJISTHHON TpyOKe B cocye

OUIUHAP ¢ TOQPUPOBAHHBIMUA CTEHKaMH,
LIKAJIOW YCIIOBHBIX €IWHMHI], IOPLIHEM C

BEPTUKAIILHBIM BUHTOM), BO3JIYXOBOJIHBIN
COEMHUTEIBHBIN LLUIAaHT, MaHOMETD,
OapoMeTp, HCHBITYEeMBIM Ta3 3aJlaHHOU

MacChl — BO3JIYX.

JlabopaTtoproe  3ansatue  Ned
KoddpuImeHTa MOBEPXHOCTHOM
YKUJKOCTH METOJIOM OTpPHIBA KaIleb

Onpenenenre
IUIOTHOCTH

"  OOpeaCiIuTh ITOBECPXHOCTHOC HATKCHHC
BOABI W MBUIBHOI'O pacTBOpa MCTOAOM OTphIBA
KareJib

" M3MCPHTHb MaccCy OJIHOH Karui, JJIMHY

MIMPUI] JJI8 YUCTOM BOXBI, IIIPHIL JUIS
MBUIBHOTO pacTBopa (o0bemMom 5-10 wmu),
CTaKaHYMK C YHCTOM BOJOM, CTaKaHUYMK C
MBUIBHBIM PACTBOPOM, IITAHTCHIIMPKYIb WIH




TPaHMIBI TTOBEPXHOCTHOTO  CIIOA,
KOO(QQHUIHUEHT  MOBEPXHOCTHOTO
PacTBOPOB;

"  pe3yabTar
3HAQUCHUSAMH U
HKCIIEPUMEHTA

paccumTaTth
HaTAXKCHUA

TaOJIUYHBIMU
MOTPEITHOCTh

CPaBHUTb C
YCTaHOBUTH

MUKPOMETP, OCTPO OTTOUEHHBINH KapaHAalll.

JlabopaTtoproe  3amarme  NeS  OmpenencHue
BJIQXKHOCTH BO3/IyXa U aTMOC(HEPHOTO JaBJICHUS

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

rurpometp ncuxpomerpudeckuiit BUT — C,
CTakaH ¢ KUIITUYEHOH BOJOU

JlabopatopHoe  3anstue  Ne6
yI€IbHON TEIIOEMKOCTH BEILLECTBA

Onpenenenue

"  ONBITHBIM IyTE€M ONPEACIUTh BEIUYHHY
YIICJIBHOP'I TCINIOEMKOCTU BCIIICCTBA U BBIAACHUTH
(GU3NYeCKUd  CMBICI  YPaBHEHHUS  TEIJIOBOTO
Oaianca;

" ONpPEICIIHTH LEHY JIETICHHS
U3MEPUTENIbHBIX MPUOOPOB, HU3MEPUTHh Maccy
KaJJOpUMETpPa, BOJBI, TeJIla, HArpeB  TeJo,
MIPOM3BECTH TEIUIOOOMEH C BOJOW, paccuuTaTh
TEMJI0EMKOCTD TEA,

BC€Cbl OIITHYCCKUC Ha IMNTATUBC, PA3HOBCC;
HCCIICAYEMOC B€HICCTBO, KaJIOPUMCTP,
TEPMOMCTP, DJICKTPOIUINTKA,; COCY/ C BOI[OI71

" pe3ynbTaT CpaBHUTb C TaOJIMYHBIMU
3HQYEHUSAMU U YCTAHOBUTH  MOTPELIHOCTH
DKCIIEPUMEHTA
JlaGopatopHoe 3anatue Ne7 . OnpeneneHre MoTyas "  HAY4YUTHCA CO31aBaTh KPUCTAJUIbI, | IOBAPEHHAs COJIb, AUCTUJUIMPOBAHHAs BOJA,

YIPYTOCTH PE3UHBI

MPOHAOII0IaTh POCT KpHUCTAJIa, U300pa3UTh €ro
sTanbl rpaduyecKy;

"  ONpeNeNuTh MOAYNb YINPYTOCTH PE3HHBEI
MIPU PaCTSIKEHUU;

"  [IPOU3BECTH PACTLKEHUE LIHYpa, U3MEPUB
pasmep nedopmariuu;

" pe3yibTaT CpaBHUTHh C
3HAYEHUSIMU U YCTaHOBHTH

TaOJINYHBIMA
MOTPENTHOCTh

BOPOHKA, JICpEBSHHAs [MIMaXKa, Mapiis,
CTaKaHbl, HUTKa (JIeCKa), PE3MHOBBIN LIHYP
mmaon 25—30 cMm u ceuenuem 4— 10 mm2
,Ha0op rpy3oB mo 0,1 kr, mTaTUB, TUHEIKA,
MITAHTSHITUPKYJTh JIA MUKPOMETP




| oKcepuMenTa

HpaRanecmle 3aHATHSA

[IpakTuueckoe 3ausatue Ne6

"  3aKpCHuTb YMCHHMA U HABBIKM BBIYHMCIICHUA

TeTpaab Jid IMPaKTUYECKHX paboT, pyuka,

Pemienne 3amau mo Teme «OcnHoBel MKT. | mapameTpoB COCTOSIHUS Ta3a, UCTOJIB3Ys Ta30BbIE | METOAMYECKUE PEKOMEH AU o
VYpaBHEHHE COCTOSHUS UACATBHOIO raza) 3aKOHBl W ypaBHeHHEe  MeHaeneeBa  — | BBIIOJIHEHUIO paboThl, CIIPaBOYHBIN
Kiaiinepona; MaTepuall, JMHENKa, KapaHaml
" qocie W3y4YEHUs TEOPETHYECKOTO
Marepuaia paccMOTpPEeTh 00paszel peHieHUs
THIIOBBIX 3azad, BBIIIOJIHUTh 3a/1aHus
IIPAKTUYECKON YaCTH
[IpakTuueckoe 3anstue Ne7 " HAy4YUTbCA BBIYHCIATH  JaBJICHHE B | TETPaAb [Js NPAKTHUECKUX padoT, pydKa,
JlaBneHue SJKUIKOCTEM U TBEPABIX TeJI. 3aKOH | KUAKOCTIX W TBEPABIX TellaX, IEePEBOJUThH | METOAMYECKUE PEKOMEH a1 no
[Tackais. €AMHULBI U3MEPEHUS B PA3JIUYHBIE CUCTEMBI; BBIIIOJIHEHUIO paboThl, CIIPaBOYHBIN
= mociue W3yYCHUS TEOPETUYECKOr0 | MaTepuall, JMHEWKa, KapaHIalll
MaTepuaiga paccMOTpeTh oOpaszer] peleHus
TUIOBBIX 3ajad, BBITIOJIHUTh 3aJaHUs
MPAKTUYECKOW YaCTH
[Ipaktrueckoe 3ansTue Ne§ " 33aKpeNUTh YMEHHS W HaBBIKM PEIICHUS | TETPajb IJs MPAKTHUECKUX padoT, pydKa,
Pemenue 3a7a4 o TeMe «OCHOBBI | 3aJa4 Ha MEpPBOE HAYaJl0 TEPMOJMHAMUKU M | METOAMYECKHUE PEKOMEH a1 o
tepmoauHamMuku. Ilpumenenune mnepBoro Hawana | KIIJ[ remioBoro aBurarens; BBITIOJTHEHUTO paboTHI, CIIPaBOYHBIN
TepMoaMHaMUKH K u3onpoueccam. KIIJ[ Terosoro = [ociue H3y4YECHUS TEOPETUUYECKOr0 | MaTepuall, JMHENKa, KapaH1all
JIBUTATEJIS» Marepuaiga paccMOTpeTh oOpasell peleHus
THUIOBBIX 3a/ady, BBIIIOJIHUTH  3aJaHUs
MIPAKTUYECKON YaCTH
Pasnen 4. DiekTpoaMHAMHUKA
JlabopaTopHble 3aHATHS
Jlaboparoproe  3anarue  Ne8  Omnpenenenue " ONpeAesieHuEe YIEIbHOIO CONPOTHUBJIEHUS | MICTOYHUK TOKA, aMIEPMETP, BOJBTMETP,
YAEIBHOTO COIPOTUBIICHUS ITPOBOJHUKA MPOBOJHUKA DKCIIEPUMEHTAIBHBIM IIYTEM; COEMHUTEIIbHBIE MpOBOJA, KJIIOY,
" ONpeAeuTh LIEHY JIETICHHS | IITAHTeHIUPKYJb, JIMHEHKA, KyCOK MPOBOJA,
WU3MEPUTENBHBIX TpPUOOPOB, HU3MEPUTH [UIMHY | yIEIbHOE CONIPOTUBJICHUE KOTOPOTO
MIPOBOJIHUKA, COOpPATh AJICKTPHUECKYIO IEMb IO | OMPeaessaeTcs




CXeMe, CHATh MOKa3aHus NpuOOpoB, paccuuTaTh
YZI€IbHOE CONPOTHUBIIEHUE IPOBOIHUKA,

" pe3ynbTaT CpaBHUTh C TaOJIMYHBIMU
3HAQUEHUSIMU U YCTAHOBUTH  IOTPEIIHOCTh
HKCIIEPUMEHTA
JlaboparopHoe 3aHsTHE NeQ OxcnepumeHTasbHAs "  WU3y4YUTH MOCJIeI0BATEIHLHOE U | ICTOYHUK  DJICKTPUYECKOM  DHEPrum ¢
poBepKa 3aKOHOB napauIeIbHOTO U | mapajjiesibHOe COeAMHEHUS TPOBOJHUKOB; MOCTOSTHHBIM HarpsbkeHueM (He Bbie 25B);
II0CJIEZI0BATEIBHOIO COEIMHEHUS IIPOBOIHUKOB " ONpENeIUTh LEeHy JIeJICHUs | BOJIbTMETP IIKOJIbHBIIH; aMIepMmeTp
H3MEPUTENbHBIX npuOopoB, coOparh | MIKOJIbHBIA, HA0Op  JEMOHCTPALIMOHHBIX
AIIEKTPUYECKYIO Lenb o CXEME | PE3UCTOPOB C Pa3HBIMU COINPOTUBJICHUSMU,
MOCIIEA0BATEIHHOTO u MapajuIebHOTO | KIIH0Y, COETMHUTENBHBIE TPOBOJIA

COCAMHCHUA, USMCPUTH CUJIY TOKA W HAIIPSXKCHUC
Ha BCEX Y4YACTKax, IIPOBCPUTH COOTHOLICHUC
napameTpoB Ha COOTBETCTBHC 3aKOHaM
COCIUHCHUA

Jlaboparoproe 3anarue NelO WM3yuenue paboOThI
mynbTuMeTpa. Onpenenenne 3IC u BHYTpEeHHEro

HAy4YUTHCSI TOJB30BATHCS MYJIBTUMETPOM JUIS
pa3HbIX PEKUMOB pPabOTHI

MyJbTUMETpP, HaA0Op pPE3UCTOPOB,
TPUOJBI,  WCTOYHHK  TOKa,

JIHOMBI,
peocTar,

COIIPOTUBJICHHUA HCTOYHHUKA BHGKTpHHGCKOﬁ COCIMHUTCIIBHBIC ITPOBOJAA, KIIIOY.

SHEPrUuu

Jlaboparopuoe 3anstue Nell  Omnpenenenue " pacKpbITh BIMSHUE TEMIEpaTypbl Ha | IpUOOp A ONpEAeNIEHUs] TEeMIepaTypHOro
TeMIIepaTypHOro Ko3ppuureHTa Meau AJIEKTPUYECKOE  CONPOTHUBIEHHE  METAUIOB; | KOOQ(UIIMEHTa  CONPOTHBIEHHS  MEAH,

ONBITHBIM MYTEM ONpeAenuTh KO3 UIUEHT
TEPMUYECKOTO CONPOTUBICHUS MeEau, coOpaB
AIIEKTPUYECKYIO 1IeTb U U3MEPHUB AIEKTPUUECKUE

napaMeTpsl I[P PA3IMYHBIX  TEMIEpaTypax
MIPOBOHUKA;
" [IOCTPOMTb IO  OJKCIIEPUMEHTAIBHBIM

JAaHHBIM IpadUK 3aBUCUMOCTH CONPOTUBJIEHHS OT
TEeMIIepaTyphbl

tepmoMeTp TexHuueckuit or 0 mo 100°C c
ueHoi aenenus 1°C, oMMeTp, BHEIIHUNA COCYT
KAJIODUMETPA C  BOAOW, DIIEKTPOIUIUTKA,
KJIIOY, COEIIMHUTENBHBIE MPOBOJA, IUTATUB C
My(TOH U JTanKoH.

JlabopaTtoproe 3anmstue Nel2  Ompenenenue
CONPOTHUBIICHUS PE3UCTOPA METOJIOM MapKUPOBKHU

HOMUHAIBHOE
METOJIOM

" ONpeAeIUTh

COIIPOTUBJICHUC PE3UCTOPOB

HA0Op PE3UCTOPOB pa3HBIX COMPOTUBIICHUIA,
TaOJIMIIa 3HAKOB MAPKUPOBKH.




MapKUPOBKH;

"  ONPENCIUTH JAOMYCTUMOE 3HAYCHUE CHUIIbI
TOKa JUIS JIaHHBIX PE3UCTOPOB MPU HU3BECTHOM
HOMUHAJIE MOIITHOCTH

Jlabopatopnoe 3anstue Nel3 Omnpenenenue KITJ]
HarpeBaTeseu

" HAyYWTHCS  NPAKTHYECKH  ONPEACIAThH
TETIOBYIO oTaauy AJIEKTPHUUECKOTO
HarpeBarest Jr000ro THIIA;

" [pPOW3BECTH  HATPEB  IKUAKOCTH W
OIIPEICNIUTH TEIUIOBbIC TapaMeTPhI IPOIIeCcCa;
* onpenenuth  APGHEKTUBHOCTH  PabOTHI
HarpeBareiell CpaBHCHHEM TIOJYYCHHOW W
MEePETaHHON TETUIOTHI

2 DJIEKTPHYECKUX HArpeBaTelis, COCYH JUIs
KUTISTYCHUS BOABI, BOJa, TEPMOMETP,
ceKyHaoMep (J4achl), CIPaBOYHHUK 110 PHU3HKe

Jlaboparopuoe 3anmstue Nel4  Ompenenenue
ANEKTPOXMMUYECKOTO  HJKBUBAJEHTA MeIU B
Ipolecce IEKTPOIr3a CynbdaTa MeIu.

" OIpEHCIUTH JJIEKTPOXUMHUUECKUN
SKBUBAJIECHT M€Y SKCIIEPUMEHTAIbHBIM ITYTEM;

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

BEChl M PA3HOBECHI;  aMIEPMETP; YacChl;
JNEKTPOIUINTKA;, aKKyMYJsTOpHas OaTapes;
peocTar; Kir4; MEAHbIC JIEKTPOabI (2 MmIT).)
CO BCTaBKOW; COCIMHUTEIBbHBIC TIPOBOJA;

" HalTH SJIEKTPOXUMHUYECKUIH HKBUBAJIEHT | 3JCKTPOJMTHYECKAss BaHHA C PacTBOPOM
MEIM Yepe3 Maccy OcaJka Ha DJIEKTPOJEH | MEIHOrO Kyrmopoca
[IapaMeTpsl NIEKTPUIECKON LIETH;
" pe3ynbTaT CpaBHUTb C TaOJIMYHBIMU
3HAUEHUSIMM M YCTAHOBHUTHb  IIOIPEUIHOCTh
HKCIIEPUMEHTA
JlaGopatopHoe  3ansatue  Nel5  3aBucuMOCTh " U3MEpATh COINpPOTHBIEHHE NPOBOJHHMKA | MyJIBTUMETP, HOpUOOPBI I HU3Y4YEHUS
CONMPOTUBIIEHUS  OT  TemImepaTypsl  00pa3loB | OMMETPOM; 3aBUCHMOCTH COIIPOTHBIICHUS MeTaula U
MeTaJljia ! MOJIyIIPOBOIHUKA "  YCTaHOBHUTbH 3aBUCUMOCTb COIIPOTHUBJICHHE | MOIYIPOBOJAHMKA oT TEMIIEPATYPHI,

MeTaJljia v MOJIyIPOBOJIHUKA OT TEMIIEPATyphbl

TEPMOMETp, IEKTPUYECKasl IJIUTKA, IITATUB
C TIPUHAJICKHOCTSAMH, KOJI0a ¢ BOAOH.

IIpakTnyeckue 3aHsATHS

[IpakTnueckoe 3ansaTue Ne9
Pemenue 3agau no reme «JIEKTPOCTATHKA

"  U3Y4WUThb DIEKTPUYECKOE II0JIE, 3HATh €r0
IIPUPOAY, €ro JEHUCTBHE Ha JJIEKTPUYECKHE
3apsAJbl U Ipyrue IEKTPUYECKUe M0,

WHIAUBUAYAJIIbHOC 3aJaHuc, KOHCIICKT

HeKHI/Iﬁ, CIIPaBOYHEBIC MaTCpUaJIbl




" mocie W3YYCHUS TEOPETUIECCKOTO
Marepualia paccMOTpeTh o00pasel] pelieHus
THUTIOBBIX 3ajad, BBINOJIHUTh 3aJJaHHS

IIPAKTHYECKON YaCTH

[IpakTuueckoe 3anarue NelQ
Pemenne 3amau «3akonsl Oma. ConpoTHBIICHHE.
CMmemnianHOe COeTUHEHUE MPOBOTHUKOBY

"  3aKpCHUTb YMCHHMA U HABBIKM BBIYMCIICHUA
CWJIBI TOKA, HaAIPsIKCHUS, COIPOTUBJIICHHUA 110
OMMpCACIICHUIO W II0 3aKOHY Oma AJIs1 ydaCTKa
Oernu, a TakXxe C y4C€TOM 3aKOHOB pPa3JIMYHOIO
COCIMHCHUA IIPOBOAHHUKOB,

" qocie U3Y4YEHUS TEOPETHUUECKOTO
MaTepuaiga paccMOTpeTh o0Opasel peleHus
THTIOBBIX 3a/ady, BBITIOJIHUTH 3a1aHUs

HpaKTquCKOﬁ qaCTu

TeTpajb Ul IPAKTUYECKUX paboT, pydka,
METOINYECKHE peKoMeH1auuu o
BBINOJIHEHUIO paboTHl, CIPaBOYHBII
MaTepuall, JMHEeNHKa, KapaHaml.

[Ipaktuueckoe 3ansitue Nel 1
Pemenune 3amau mo teme «Paborta, MOIIHOCTH U
COTPOTHUBIICHUE IEKTPUUECKOTO TOKA

"  HAyYUThCA pelaTh 3aJaud, HCIOIb3Ys
dbopMyIbl pabOTHI TOKA U MOIITHOCTH;

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

HpaKTquCKOﬁ qacTHu

TeTpajap i1 IMPaKTUYECKUX paboT, pyuka,
METOANYECKHUE PEKOMEHIalluu o
BBIIIOJIHCHUIO paboTsl, CIIPaBOYHBIN
MaTepual, JIMHEWKa, KapaHaall

[MpakTudeckoe 3ansaTue Nel?2
Pemenue 3amay mo teme «MarHutHoe MoOJie U €ro
XapaKTePUCTHKN

"  3aKpENHUTh YMEHHUS U HABBIKA BBIYMCICHUS
BEJIMYMH C MCHOJb30BaHUEM 3aKOHAa Amrepa,
dbopmyn s onmpeneNeHruss MarHUTHOTO TTOTOKa,
cuibl JIopeHna;

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

" qocie W3y4YECHUs TEOPETUYECKOTO

MaTepuaiga paccMOTpeTh oOpasel peuieHHs

TUIOBBIX 3ajad, BBITIOJIHUTH 3aJjaHUS

IIPAKTUYECKOU YaCTH
[TpakTueckoe 3anarue Nel3 " WU3YYHTHh SIBJICHHUE DJIEKTPOMArHUTHOM | TETpajb IJs MPAKTHUYECKUX padoT, pydKa,
Pemienne 3agau mo Teme «ONEKTPOMArHUTHAS | MHIYKIUU, MPaBUIIO JleHua, SABJIEHUE | METOOUYECKHUE PEKOMEH AU o
MHIYKIUSA. 3aKOH 3JIEKTPOMArHUTHOM HWHIYKIMHU. | CAMOMHIYKIIMM U HAYYUTHCS pEIlIaTh 3aJ1a4u; BBITIOJTHEHHIO paboTHI, CITPABOYHBIN
CaMOMHIYKIIMSI» = [iociue W3y4YCHUS TEOPETUUYECKOr0 | MaTepuall, JMHEHKa, KapaHaalll




Marepuaga pacCMOTPETh 00paszer] perieHUs
TUITOBBIX 3aaa4, BBIITOJIHUTDH 3adaHUusA
MPaKTUYECKOU YaCTH
Pa3nen 5. Kosiebanusi 1 BOJIHBI
JlabopaTropHble 3aHATHSA
Jlabopatopnoe 3anstue Nel6 IlpoBepka 3akOHOB "  YCTaHOBUTH MaTeMaTUYECKYIO | AJICKTPOHHBIA CEKYHJIOMEp, H3MEpUTEIbHas

KoJIeOaHHH MaTeEMaTHYECKOI0 MasATHUKA

3aBUCUMOCTb N€PHOJA HUTSHOTO MAasiTHUKA OT
JUIMHBI HUTU MasiTHUKA;

" U3MEpUTh BpeMs 3aJaHHOTO KOJIMYECTBA
KoJIeOaHUW, MEHss JJIUHY HHUTH, PacCUUTaTh U
CPaBHHUTHb MapaMeTpbl KoJeOaHUN NpH pa3HOH
JUIMHE MasiTHUKA

JIeHTA, UIAPUK C OTBEPCTUEM, HUTb, IIITATHB C
My(}TOI U KOJTBIIOM

Jlaboparopuoe 3anstue Nel7 WN3yuyeHuwe 3aKOHOB
MPY>KUHHOT'O MasiTHUKA

"  3KCIEPUMEHTAILHO YCTaHOBUTh
3aBHCHMOCTh TIEpHOA KOJICOAHWH MPYKUHHOTO
MasiTHUKa OT JKECTKOCTH TIPYXHHBI W MacChl
rpys3a:

"  M3MEPUTh BpEeMs 3aJaHHOIO KOJHWYESCTBA
Koje0aHui, U3MEPUTh M PACCUUTATh MapaMeTpPhl
KoJIeOaHHI

MITaTUB ¢ My(TOI U Jankoil, Habop MPYyKUH
pa3HOW JKECTKOCTH, HabOp TPY30B pa3HOM
MAacchl, CEKyHJIOMEP

JlabopaTtoproe  3anstue  Nel8
TpaHcopmaTopa u reHepaTopa

YcrpoiicTBo

"  M3y4YUTh YCTPONCTBO WU MPHUHIMI PabOTHI
TpaHchopMmaTopa U reHepaTopa;

* u300pa3uTh TpaHchopMaTop, TeHepaTop,
yKa3aThb  COCTaBHbIE 4YacTH, OTBETUTh Ha
KOHTPOJBHBIE BOIIPOCHI

Tpanchopmartop JabOpaTOPHBIN,
HaKaJMBaHUS, KIIOY  3aMBIKAHUS
KOMIUJICKT ITPOBOAOB COCANMHUTECIIbHBIX

JaMITa
TOKa,

HpaKTquCKI/Ie 3aHATHSA

[TpakTueckoe 3ansatue Nel4
Mexanuueckre Kone0aHus U UX XapaKTEePUCTUKU

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

" mocie W3YYeHUS TEOPETUIECKOTO
MaTepuaiga paccMOTpeTh oOpasen  peuieHHs
THUITOBBIX 3aaay, BBITIOJTHUTH 3aJaHUsA

TeTpaap g TMPaKTUYECKHX paboT, pyuka,
MECTOANUYCCKHEC PEKOMEHOAAINN 10
BBITIOJTHEHHIO paboThl, CIPaBOYHBIN
Marepua, JTMHeKa, KapaHaanl.




MPAKTUYECKOM YaCTH

[IpakTuueckoe 3anarue Nel5

Pemenne 3amay Ha BHIBI CONMPOTHUBIICHUI B IETSX
nepeMeHHOro Toka. Dopmyisl TpaHc(opmaropa.
Pacuer niertn TpancgopmaTopa.

" M3y4UTh CBOOOIHBIC DJIEKTPOMATHUTHBIC
KojieOaHusl B KOHTYpPE, BHUBI CONPOTHBIICHUS B
[eNu TMEePEMEHHOr0 TOKa, WX OTIHYUS |
0COOEHHOCTH;

LI (0J00) (5 W3YYCHHUS TEOPETUIECKOTO
MaTepuajga paccMOTpeTh O00pasel  pelicHHs
THIIOBBIX 3ajad4, BBIIIOJIHUTh 3aJaHUs

HpaKTI/I‘IeCKOﬁ qaCTu

TETpaab Uil MPAKTUYECKHX paboT, pydKa,
METOANYECKUE PEKOMEH1alluH o
BBIIIOJIHCHUIO paboTsl, CIIPaBOYHBIN
MaTepua, JMHEeWKa, KapaHall

[IpakTuueckoe 3anarue Nel6
Pemenne 3agau no Tteme «OJIEKTPOMArHUTHBIE
Kosiebanus ¥ BoJHbL. @opmyna TomcoHay

" H3YUYUTHh CBO6OI[HLIC SJICKTPOMArHuTHBIC
KoyieOaHHus B KOHTYpPC, pacClpoOCTPpaHCHUC BOJIH,
BUbI BOJIH UX OTIIMYUA,

TETpaab Uil MPAKTUYECKHX paboT, pydKa,
METOANYECKHUE PEKOMEH1alluu o
BBIIIOJIHEHUIO paboTsl, CIIPaBOYHBIN

" qocie U3Y4YECHHUS TEOPETUYECKOI0 | MaTepHuall, JIMHENKA, KapaHall
MaTepuala PpacCMOTpeTb 0O0pas3el] pelieHus
THUIIOBBIX 3ajad, BBITIOJIHUTh 3aaHus
IIPAKTHYECKON YaCTH
[TpakTnueckoe 3ansTue Nel7 «3akoHBI OTpa)keHUs » [IpakTuyecku IIPUMEHSATD 3aKOHBI | TETpaab Ul IPAKTUYECKUX paboT, pyuka,

U nipenomiieHus cera. Popmyiia TOHKON JIMH3BI.

OTpPaKEHMsI U MPEJIOMIIEHUS CBETA IIPU PEILIEHUU
pacyeTHBIX U KaUeCTBEHHBIX 337a4(B ONTHUYECKHX
yCTpOMCTBAaX M NMpUOOpax)

METOMYECKUE PEKOMEH1alluH 1o
BBIIIOJIHEHUIO paboTHI, CIIPaBOYHBIN
MaTepuall, JMHENKa, KapaHJall

Paznen 7/ KBantoBasi pusuka

[IpakTuueckoe 3ansarue Nel§
Pemenune 3amau mo teme «3akoHbl (GoTodddexra.
VYpaBHeHue DUHIITEITHA»

* um3yuuTh 3akoHbl  CromeroBa Ui
dororddexra. Hayuntbcs pemaTh 3agaud Ha
ypaBHEHHE DWHIITEIHA;

" mocie U3YyYEHUS TEOPETUYECKOTO
MaTtepuaja paccMOTpeTh oOpasen pemeHus
THUIOBBIX 3ajad, BBITIOJTHUTH 3a7aHus
MIPaKTUYECKON 4acTH

TeTpajab i1 TMPaKTUYECKUX paboT, pyuka,
METOANYECKHUE PEKOMEHIalluu o
BBIIIOJIHEHUIO paboTsl, CIIPaBOYHBIN
MaTepual, IMHENKa, KapaH1amt

[Ipaktuueckoe 3anstue Ne 19. «Iloctynarer Bopa.
OHepreTu4ecKrue ypoBHI.

* Paccmotpers moctynatel  bopa mpu
nepexose aromMa B BO30YXIEHHOE COCTOSIHHE,
HHEPTreTUYECKUE YPOBHH.

TeTpaab U1 MPAKTUYECKUX paboT, pydka,
METO/INYECKUE peKOMeHIalun o
BBITNIOJTHEHHUIO paboTHl, CIPaBOYHBIN




" mocie W3YYCHUS TEOPETUYECKOTO
Marepualia paccMOTpeTh o0pasel] pelIeHUs
THUTIOBBIX 3ajad, BBINOJIHUTh 3aJJaHHS

IIPAaKTHYECKON YaCTH

MaTtepuall, JUHEWKa, KapaHgaml

[Ipaktnueckoe 3ansatue Ne 20 «3amuch sAEpHBIX
peakiuii. CTpoeHHe aTOMOB W AaTOMHBIX SJIEP.
3aKOH paIM0aKTUBHOTO pachaaa»

" 3aKpeNUTh YMEHMS U HABBIKH BBIYHUCICHUS
SHEPrUM CBSI3U SApa, a TakKkKe MPaBUILHOTO
HaIlMCaHUsl IAEPHON PEaKIUU C UCIOJIb30BaHUEM
3aKOHOB COXPAaHEHUSI MAacCOBOTO U 3apsJIOBOTO
gucen (3CM3Y) 1 BEIYHCIICHHS SHEPTETUIECKOTO
BBIXOJA SIIEPHOMN PEAKLIMH;

" mocie W3YyYCHUS TEOPETUYECKOTO
Marepualia paccMOTpeTh o0pasel] pelICHUs
THUTIOBBIX 3ajad, BBINOJIHUTh 3aJJaHHs

IIPAKTHYECKON YaCTH

TeTpajb Ul IPAKTUYECKUX paboT, pydka,
METOINYECKUE PEKOMEH1alluK 1o
BBITIOJTHCHHUIO paboTHl, CIIPaBOYHBIN
MaTepuall, JMHENKa, KapaH1aml




4 YCJIOBUA PEAJIM3AIINNA YYEBHOM JTUCIATIIIAHBI

4.1 MaTepuaJIbHO-TeXHMYeCKOe oDecnieyeHne
Jlns peanu3anuy porpamMMbl y4eOHOH JUCLUIUIMHBI IPEIYCMOTPEHBI CIEAYIOUIME CleUalIbHbIE

INOMCIICHUA U OCHAILICHUC:

Tun v HauMeHOBaHHUE
CIELHAJLHOT0 MOMEIIeHU T

OcHalleHHe CnenuaJLHOr0 MoMeIeHus

Kabuner EcrecTBeHHOHay4YHBIX
JTUCIUTUIIH

VueOHast ayauTOpus Ui MPOBCICHHS JICKIIMOHHBIX,
7a00paTOPHBIX W MPAKTHUECKUX  3aHATHH,  JUIs
IPYIIOBBIX U HHIMBHIYAJIbHBIX KOHCYJIbTAIMIA; IS
TEKYIIEr0 KOHTPOJS U MPOMEKYTOYHON aTTECTAIHH:
pabodyee MecTo mpernojaBarelnsi, paboyue MecTa
oOyuaronmxcs, jgocka. Kommbroorep: AMD Atlon
(tm)Il x3435 Processor 2, 90 GHz/RAM/4, 00
Gb/HDD/232 Gb /keyb/ wmonutopl9”, mupoekrop
EPSON EH-TW650, skpan Hactennbiii Lumien Eco
Picture -1 mr.;

[Mporpammuoe  obecneuenune: MS  Windows 7,
munensus Ne47818300, 6eccpouno; MS Office 2007,
munensus 42373644, Geccpouno; Adobe Reader 9
cB0OOIHO pactpoctpansemoe 10 Geccpouno; 7 Zip
cB00OHO pacnpoctpansemoe I10 6eccpouHo.

Jlaboparopust ®uzuku

[Tomemienue a1 NpoBeAeHUs J1TaOOpPaTOpPHBIX padoT;
JUI TPYNIIOBBIX M WHAMBUIYAIbHBIX KOHCYJIBTALIHIA;
JUIS  TEKYIIETO  KOHTPOJISI W IPOMEKYTOYHOU
aTTecTanuu: pabouee MecTo IpenojaBareis, padboune
MecTa oOywarommxcsi, Jocka. Hoyr6yk, ASER
UN3481 15»; mpoektop Aser X1273 DLP -1 mr.;
9KpaH mepeHocHOW HamoiapHeE APOLLO-T SMT-
1103 -1 mt.;

AmriepmeTp 1abopaTOpHBIM — 25 1T, ;

bapomerp — | mrt.;

Bonbsr™erp — 10 mt.;

Marsutst U-o6pa3Hble U MI0JIOCOBBIE
JIEMOHCTPAIIMOHHBIN — 4 TMIT.;

MynpTumerp — 9 wr.;

[Tpubop TUISt JEMOHCTpaLUH 3aBUCUMOCTH
COIIPOTHUBIIEHUS METaJlJIa OT TeMIepaTypbl — 1 1mT.;
[TpuGop 11st M3MepeHHsl AJUHBI CBETOBOUM BOJHBI C
Ha0OpOM TU(PPAKIMOHHBIX PEHIETOK — 2 IIT.;

[Ipu3ma noBepodHast MarHuTHas — | mwr.;

rarus naGoparopusiii JI-01 — 5 mt.;
DJIEKTpOMETPHI — 2 MIT.;

[TporpammMHuoe oOecrieueHue:

MS Windows 7, muniensus Ne47818300, 6eccpouno;
MS Office 2007 nunensus 42373644;

Adobe Reader 9 cBobomno pacnpoctpansemoe [10
6eccpouHo;

7 Zip cBo60oHO pacnpocTpansemoe [10 GeccpouHno;

Ilomenienne It BOCIIMTATEIHHOU
paboThI

OcHaIieHo KOMIIBIOTEPHOM TEXHUKOU c
BO3MOXHOCTBIO TOJKJIIOYEHUS K ceThu HHTepHeT u
obecrieueHreM JIOCTyna B AJIEKTPOHHYIO
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uHpoOpManMOHHO -  00pa3oBaTENBHYID  Cpedy
opraHusaiui:  pabouee  MECTO  MpernojaBaTes,
paboune Mecta oOydwaromuxcs, Jocka, Kommbprorep:
nporieccop Intel (R) Core (TM)2 DUO CPU E 4600 2,
4 GHz 2, 39 GHz /2, 00 Gb/465 Gb / keyb/
Mouutopl9”, mpoekrop EPSON EH-TW650, skpan
HacteHHbIli Lumien Eco Picture - 1 mr.;
IIporpamMmMHOe obecrieueHue:

MS Windows 7, mumensus Ne47818300, 6eccpouHo;
MS Office 2007, nmuuensus 42373644, 6eccpoyHo;
Adobe Reader 9 cBo6oano pacmpoctpansemoe I10

OeccpovHo;
7 Zip cBoboaHO pacnpoctpansemoe 10 6eccpouno;
KommnbrorepHslii kinace [Tomemienue  aas  caMOCTOSITENIBHOM — paloTHI,

OCHAII[CHO KOMITBIOTEPHON TEXHUKOW C BO3MOKHOCTBIO
MNOJKJIIOUEeHUs] K cetu VHTepHeT m oOecrnieueHHEM
JOCTyma B OJJEKTPOHHYIO  HWH(POPMAIOHHO -
o0pa3oBaTeNbHYI0 Cpely OpraHu3aluu: padodee
MECTO TIperosiaBaresns, paboune Mecta 00yJaronMxcs,
nocka, Kommerorep: mpoueccop Intel(R) Core(TM)2
DUO CPU E 7500@ 2, 93 GHz /RAM 4, 00 Gb/HDD
232 Gb/ keyb/ monutop Monurop liyama ProLite 197,
npoektop EPSON EB -965 - 1 mt.; skpan Ha TpeHOTe
- 1 .

[TepcoHanbHBIE KOMITBIOTEPHI:

Intel Celeron E3300, LGA 775, OEM/2.5 GHz/RAM
2GB/ monuTop Acer 19» — 11 mr.

[TporpammMHoe oOecrieueHme:

MS Windows 7, nunien3ust Ne47818300, 6eccpodHo;
MS Office 2007, nuniensus 42373644, 6eccpodHo;
Adobe Reader 9 cBoGoaHo pacnpoctpansiemoe 10
06eccpovHo;

7 Zip cBoboHO pacnpoctpansemoe 10 GeccpouHo;

4.2 YyeOHO-MeTOANYECKOEe H HH(OPMALHOHHOE 00ecniedeHHe Peaiu3alui POrpaMMbl

OcHOBHbIE HCTOYHHKH:
1 Msxumes I'. SI. ®uszuka : 10-i knacce : 6a30BbId U yriyOnE€HHBINA ypoBHM : yueOHUK / I'. SI. Msxuies,
H. H. Corckuii. - 10-e u3n., crep. - Mocksa : [Ipocemenune, 2023. - 432 c. : ui. - (Kimaccuueckuii kypc).
- ISBN 978-5-09-103619-0. - Tekct : HEmocpeACTBEHHBII

1. 2 Msakumes I'. SI. ®wusuka : 11-i knacc : 6a30BbId U yriyOJI€HHBIA YpOBHHM : yaeOHuK / I'. 5.
Msxkumes, b.b. byxosues. - 1l-e u3n., crep. - MockBa : IlpocBemenue, 2023. - 432c. : wi. -
(Kmaccnueckuit kypc). - [Hom. Mwun. npocBemenus P®. - ISBN 978-5-09-103620-6. - Tekcr
. HEMOCPEACTBEHHBIN

JlonoTHUTeIbHbIE UCTOUYHUKH:

1. Hemumuenko, B. Y. ®usuka : yueonuk / B.U. Jlemuauenko, 1.B. Iemumauerko. — 6-e u3.,
nepepad. u gpon. — Mocksa : MHOPA-M, 2022. — 581 c. + Jlon. maTepuaibl [DIEKTPOHHBIN pecypc].
— (Bseicmiee obOpaszoBanue: bakamaBpuar). - ISBN 978-5-16-010079-1. - Tekcr : anmektpoHHbIi. - URL:
https://znanium.com/catalog/product/1858485 (mara obpamenus: 29.05.2024). — Pexxum noctyma: mo
TIOJIITHCKE.

2.  Kysnenos, C. . ®usuka. OCHOBBI 3JEKTPOJUHAMHUKHU. DIEKTPOMArHUTHBIE KOJEOaHUS U
BOJIHEI : yueOHoe mocooue / C. . Ky3nenoB. — 4-e uz., ucrp. u gomn. — Mocksa : By3oBckuii yueOHUK
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: UHOPA-M, 2022. - 231 c. - ISBN 978-5-9558-0332-6. - Tekctr : osmekrponnsii. - URL:
https://znanium.com/catalog/product/1850635 (mata oOpamenusi: 29.05.2024). — Pexxum noctyma: 1o
TIOJIITUCKE.

3. Tapacos, O. M. ®usuka : yuedHoe nocooume / O. M. TapacoB. — Mockpa : ®DOPYM :
NHOPA-M, 2019. — 432 c¢. — (IIpodeccnonansrnoe oopazosanue). - ISBN 978-5-91134-777-2. - Tekcr
: anektpoHHBI. - URL: https://znanium.ru/catalog/product/1012153 (mara o6pamenus: 29.05.2024). —
Pexxum octyma: 1o noamnucke.

4.  Poouonos, B.H. ®usmka: yueOHOEe TMOCOOME I CPEAHEr0 MPOPECCHOHATBHOTO
obpazoBanus / B. H. PoqnonoB. — 2-¢ u31., ucnp. u gon. — Mocksa : M3narensctBo FOpaiit, 2023. —
265 c. — (IIpoeccuonanbnoe obpazosanue). — ISBN 978-5-534-07177-1. — Tekcr : 35eKTpOHHBIH //
O6pazoBarenbHas miardopma IOpaiit [caiit]. — URL: https://urait.ru/bcode/512604 (nata oOpamieHus:
29.05.2024)

5.  Ilunckwmii, A. A. ®usuka : yueOonuk / A.A. Ilunckuii, I'.}O. ['pakoBckumii ; moa oOmi. pex.
0. Muxka, H.C. IlypsieBoii. — 4-e u3g., ucnp. — Mockpa : DOPYM : UHOPA-M, 2022. — 560 c.
— (Cpennee npodeccuonanpHoe obpazoBanue). - ISBN 978-5-00091-739-8. - TekcT : 3MeKTPOHHBIH. -
URL.: https://znanium.ru/catalog/product/1712397 (nara o6pamenus: 29.05.2024). — Pexxum gocTyma: mo
TIOJIITUCKE.

IIporpammuoe o0ecnieuenune u UnrepHer-pecypceni:
Windows 7 K-79-21 ot «22» Hosi0pst 2021r (downgrade Windows7) 6eccpouno; Calculate Linux
Desktop cBob6oaHO pacnpoctpansemoe (https://www.calculate-linux.org/ru/), cpok aeiictBus: GeccpodHo,
MS Office Nel135 ot 17.09.2007, cpok aeictBusi: 6eccpouno; 7 Zip cBoboHO pactpocTpansemoe [10
0eCcCpovHO

HNuTepHeT-pecypcesl:
1. TocynapctBenHas oOpaszoBarenbHas miargopma «Poccuiickas >MeKTpOHHAs MIKOIay | OQUIIHATbHBIN

cait. — URL : https://resh.edu.ru/ (nara oopamenns 29.01.2024). — TekcT : 2IEKTPOHHBIH.

2. OtkpwiThiii komutemk. @usuka : cair. - URL : http://www.physics.ru (nara oopamenus 29.01.2024). —
TekcT : ANeKTPOHHBIN.

3. dusuka s Beex. 3amaun no ¢usmke ¢ pemenusmu : caiit. — URL : http://fizzzika.narod.ru (marta
oOpatenus 29.01.2024). — Tekcr : 2I€KTPOHHBIH.

4. KBaHT: HayYHO-TIOMYJISIPHBINA (PU3UKO-MaTeMaTHUeCKuid )KypHan : caiit. — URL : http://kvant.mccme.ru
(mata obpamenus 29.01.2024). — Tekcr : 3I€KTPOHHBIN.

5. Monexynsapras ¢usuka : caiit. — URL @ http://marklv.narod.ru/mkt/ (zata oopamenus 29.01.2024). —
TekcT : ANeKTPOHHBIN.

6. ®dusuka Bokpyr Hac : caiT. - URL : http://physics03.narod.ru (nara oopamenus 29.01.2024). — Tekcer :
3JIEKTPOHHBIMU.

7. ®usuka.py: CalT Ui y4yaluxcs U npernojaasarenei ¢pusuku : cait. - URL : http://www.fizika.ru (zata
oOpamtenus 29.01.2024). — Tekcr : 2I€KTPOHHBIH.

8. SAnmepnas ¢wusuka B UurtepHere : cait. - URL : http://nuclphys.sinp.msu.ru(aata oOparieHus
29.01.2024). — TekcT : 2JIEKTPOHHBIH.

5 KOHTPO.Ib Y OIIEHKA PE3YJIbTATOB OCBOEHHUA YYEFHOU JUCHUTLJIAHBI

KOHTpOHB U OLCHKA PE3YJIbTATOB OCBOCHHA AWCHUILIMHBI OCYIICCTBIIACTCA IIPEIIOAaBaTCIceM B
MMpOHECCC TCKYIICTO KOHTPOJIA U HpOMe)KYTOqHOﬁ aTTeCTaluu.

5.1 Tekyumuii KOHTPOJIb

KonTtponupyemsl Koutponupyemblie HaumenoBanue Kpurepuu
No € pa3zienbl pesynbTaTsl (OK u 1K, OILIEHOYHOTO OLICHKH
" | (remsbl) yaeOHOIA [1P, JIP, MP) cpeacTBa
JUCIUIUTMHBI

61


https://urait.ru/bcode/512604
https://resh.edu.ru/
http://www.physics.ru/
http://fizzzika.narod.ru/
http://kvant.mccme.ru/
http://marklv.narod.ru/mkt/
http://physics03.narod.ru/
http://www.fizika.ru/
http://nuclphys.sinp.msu.ru/

Pa3pnen 1.
®dusuka u
METObI
HAYYHOTI'0
NMO3HAHUA

OK 01

[1P61, Ilpyl, IIpyl3,
JIP 25

Tecm

Oyenxa MecmuposaHUsL
NpOBOOUMCSL N0 UMO2OBOMY
NpoYeHnty  pe3)ibmamueHOCH
(MpasuibHbIX OMeemos)

90+ 100%- 5 - omuro

80+ 89% - 4 - xopowo

0 = 7% - 3 -
VOORNEMEOPUMETLHO

Menee 0% - 2 -
HEYOORNEMBOPUMETLHO

Pa3zmen 2
MexaHnuka
Tema 2.1
KunemaTuka

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

P61,
T1P64,

I1P62,
I1P65, IIPG9,
[1Py2, Ilpy3,
[Ipy4, IIPy5, IIPyll,
MP4, MP6,
JIP32, MP21, MP23,
MP46, JIP14, JIP13,
JIP12

I1P63,

Juxmarnmot

Tpaxkmuueckoe
3aHsamue
(npaxkmuteckoe
3a0aHue)

Jlabopamopnas
paboma

OyeHra «OMIUHHOY. HPABUTLHO
BbINOTIHEHbL ~ 6Ce  300aHUs 8
coomeemcmeau c
MpedoBaHUSIML, NPABUTILHO
BbINOTHEHbL  OONOTHUMETHbIE
3a0aHus, CBOEBPEMEHHO
npedocmaegiieH omuem 0
BbINOTHEHUU PAOOMbL.

Oyenka  «xopouioy. NpasuibHO
BbINOTIHEHbL  6Ce  300aHUsL 8
OCHOBHOU yacmu,
OONOTHUMETbHbIE 3a0aHus
BbINOTHEHbL HE 8 NOTHOM 00beMe,
npedocmaeiieH omuem 0
BbINOTHEHUY  Pabombl, OO 6
cydae HeCB0e6DeMEHHO20
NpeooCmasieHusi OM4ema Wik ¢
Hamuquem HeCyUjecmeeHHbIX
ouboK 8 BbINOTHEHULL
JIAOOPAMOPHBIX 3A0AHUSIX.
Ouyerra «y008nIemeopUMETIbHOY:
8bINOHeEHbL He 6ce, Ho bonee 50%
3a0aHuti JIAOOpamopHo
pabomul, OONONHUMETIbHbIE
3a0aHUsL He BbINOTHEHDL,
HECBOCBPEMEHHO  NPeOOCMARTIEH
omuem o 8bINOTHEHUL PADONTbL.
Ouernka
«HEYOORTIEMBOPUMETTLHON:
BbINOTHEHO MeHee 50%
JIAOOPaAmopHOUL.  pabomul,  He
BbINOTIHEHbL  OONOTHUMETbHbIE
3a0aHUs, OMYem O BbINOTHEHUU
Pabombvl He npedoCcmagTieH

Tema 2.2
JAnnamuka

OK 01,
OK 02, OK 03, OK 06

I1PG1,
[1P64, IIP65, IIPG9,
[IPyl, TIIPy2, Ilpy3,
IIpy4, IIPyS, IIPyll,
JIP25, MP4, MP6,

P62, TIPG3,

Jluxmarmor

Lpaxmuueckoe
3asamue
(npaxmumeckoe
3a0aHUe)

OyeHka «OMIUHHOY. NPABUTLHO
BbINOTHEHbL  6C€  300aHUsL 8
coomeemcmeu c
MpeoosaHusIMU, NpasUILHO
BbINOTHEHbL  OONOTHUMETIbHbIE
3a0amHus, CBOCBDEMEHHO
npedocmaeiieH omuem 0
BbINOTHEHUU PAOOMb.
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JIP32, MP21, MP23,
MP46, JIP14, JIP13,
JIP12

Oyerra  «xopouoy: NpasuibHO
6bINOTHEHLL  6C€  300aHUSL 6
OCHOBHOU yacmu,
OONOTHUMETIbHBIEC 300aHUst
BbINOIHEHbL HE 8 NOTHOM 0ObeMe,
npedocmaeiieH omuem 0
BbINOTHEHUY  Pabombl, OO 6
anmae HECB80e8PEMEHHO20
npedoCcmagiienst Omyema Wil ¢
HaHUeM HeCYWeCHBEHHbIX
OUUOOK 8 BbINOTIHEHUU
JIAOOPAMOPHBIX 3A0AHLSIX.

Ouyerra  «yooRIemsopUmMeIbHOY.
BbINOTIHEHbL He 6ce, Ho bonee 50%

3a0aHULL JIAOOPaAmopHoL
pabomul, OONONHUMETIbHbIE
3a0aHUsL He BbINOTHEHDL,

HECB0E8PEMEHHO  NPE0OCABTIEH
omuem 0 86INOHEHUU PAOONTbL.
Ouernka
«HEYOORTIEMBOPUMETLHON.
BbINOTHEHO MeHee 50%
JIAOOPamopHoUL.  pabomvl, — He
BbINOTIHEHbL  OONOTHUMETIbHbIE
3a0aHus, omuem O GbINOTHEHUU
pabomvl He NPedoCmaeieH

Tema 2.3
3akoHbI
coXpaHeHHs B
MeXaHHKe

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

I1P61, II1P62, IIPG3,
[1P64, T11P65, IIPOS,
I1P69, IIPyl, IIPy2,
[Ipy3, Ilpy4, IIPyS,
IMPy11, JIP25, MP4,
MP6, MP 10, MP9,
JIP32, MP21, MP23,
MP46, JIP14, JIP13,
JIP12

Juxkmanmoi

Lpaxmuueckoe
3anamue
(npaxmumeckoe
3a0aHue)

Jlabopamopnas
paboma

Oyenra «OMIUUHOY: NPAGUTLHO
BbINOTIHEHbL ~ 6C€  300aHUsL 6

coomeemcmeut c
MpeoosaHusIMU, NpAsUILHO
BbINOTIHEHb  OONOTHUMETTbHbIE
3a0anus, cB0e8PEMEHHO
npedocmagieH omuem 0

BbINOTHEHUU PADOMbI.

Oyenra «xopouioy: npagUIbHO
6bINOTHEHbL  6C€  300aHUS 6
OCHOBHOU yacmu,
OONONHUMETbHBIE 300aHUA
BbINOIHEHbL HE 8 NOTHOM 00beMe,
npedocmasieH omuem 0
BbINOTHEHUY  pabombl, OO 6
anmae HeC80e8PeMEHHO20
npedoCmasiieHust omuema Wik ¢
HaHUeM HEeCYUYeCBEHHbIX
OUUOOK 8 BbINOTIHEHUU
JIAOOPAMOPHBIX 3A0AHLIX.
Ouyerra  «y00RIemeopUMeETIbHOY.
BbINONIHEHbL He 6ce, Ho bonee 50%
3a0aHULL JIabOpPamopHot
pabomi, OONONHUMETIbHbIE
3a0anusl He BbINOTIHEHD,
HECB0EBDEMEHHO  NPe0OCABTICH
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omuen o 8bINOTHEHUU PADONTbL.
Oyenxa
«HEYOORNEMBOPUMETILHON.
BbINONHEHO Menee 50%
JIAOOPAMOpHOUL  pabomvl, — He
BbINOTHEHbL  OONOTHUMETbHbIE
3a0aHUs, OMYem O BbINOTHEHUU
pabonivl He pedocmasieH

Tema 2.4
Craruka u
THPOCTATHKA

OK 01,

OK 02, OK 03,
OK 07

I1P61, IIP62,
I1P64, IIPGS,
[TIPyl, IIPy2,
[Ipy4, IIPysS,
JIP25, MP4,
JIP32, MP21,
MP46, JIP14,
JIP12

OK 06,

I1P63,
I1PG9,
Hpys3,
[1Pyl1,
MP6,
MP23,
JIP13,

Tecm

Oyenxa MecmuposarUsL
NpOBOOUMCSL N0 UMO2OBOMY
NpoYeHnty  pe3)ibmamueHOCH
(MpasuibHbIX OMeemos)

90+ 100%- 5 - omuro

80+ 89% - 4 - xopowo

0 = 7% - 3 -
VOORNEMEOPUMETLHO
MeHee 0% - 2 -
HEYOORNEMBOPUMETLHO
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Pa3zpen 3
MouJiexkyasipaas
¢puszuka u
TEPMOAUHAMUK
a
Tema 3.1
OcHoOBBI
MOJIEKYJISIPHO-
KHHEeTHYeCKOoii
TeoOpUuM

OK 01,
OK 02, OK 03, OK 06

I1P61,
[1P64,
I1P65, I1P66, IIPG9,
[TPyl, IIPy2, Ilpy3,
[Ipy4, IIPyS, IIPyll,
[TPy13, JIP25, MP4,
MP6, MPI13, MPI17,
MP18, MP19, MP20,
JIP32, MP21, MP23,
MP46, JIP14, JIP13,
JIP12

I1P62, IIP63,

Tecm
KormponvHas paboma
Tpakmuueckoe
3aHsamue
(npaxkmuueckoe

3a0aHue)

Jlabopamopnas
paboma

Juxmanmot

Oyenxa MecmuposaHUsL
NpOBOOUMCSL N0 UMO2OBOMY
NpoYeHnty  pe3)ibmamueHOCH
(MpasuibHbIX OMeemos)

90+ 100%- 5 - omuro

80+ 89% - 4 - xopowo

0 = 7% - 3 -
VOORNEMEOPUMETLHO

Menee 0% - 2 -
HEYOORNEMBOPUMETLHO

OuyeHKa «OnIUMHOY: NPABUTLHO
BbINOTHEHbL  6C€  3a0aHUs 6
coomsemcmesui c
MpedoBaHUSIML, NPABUTILHO
BbINONHEHbL  OONOTHUMETIbHbIE
3a0aHus, CB0E8PEMEHHO
npedoCcmagiieH omuem 0
BbINOTHEHUU PAOONTbL.

Oyerra «xopouioy: NpaguibHO
BbINOTIHEHbL  6Ce  3A0aHUs 8
OCHOBHOUL yacmu,
OONOTHUMETTbHbIE 300aHUA
BbINOTIHEHbL HE 8 NOTHOM 00beMe,
npedocmaegiieH omuem 0
BbINOTHEHUY  pabombl, b0 6
anmae HeC80e8PeMEeHHO20
npedoCmagnenusi omyema Wi ¢
HAMuem HEeCYUeCBEHHbIX
ouUOoK 8 BbINOTHEHULL
JIAOOPAMOPHBIX 3A0AHLIX.
Oyenka «y00&nemeopUmeIbHON.
BbINONHENDL He 6ce, Ho bonee 50%
3a0aHULL JIabOpamopHot
pabomi, OONOTHUMETIbHBIE
3a0anus He BbINOTIHEHDI,
HECB0E8PEMEHHO  NPe0OCMABIEH
omuem 0 86INOHEHUU PAOONTbL.
Ouernka
«HEYOORNEMBOPUMETLHON.
BbINOTHEHO MeHee 50%
JIAOOPaAmopHOUL.  pabombvl,  He
BbINOTHEHbL  OONOTHUMETbHbIE
3a0aHus, omuem O GbINOTHEHUU
Pabomvl He pedoCagTIeH.

Tema 3.2
OcHOBBI
TEPMOIUHAMMK
. TenyoBble
MAIIIMHBI.

OK 01,

OK 02, OK 03, OK 06
I1PG1, I1PG2, I1PG3,
11P64,

I1P65, I1P66, IIPGY,
I1Pyl, IIPy2, IlIpy3,
IIpy4, IIPyS, IIPyll,
I1Py13, JIP25, MP4,

Juxmarmot
Tecm

Tpaxkmuueckoe
3arHsamue
(npaxkmuueckoe
3a0aHue)

Oyenxa MecmuposamUsL
npoeooUmcst N0 UMO2080MY
NpOYeHmy  pe3)ibmamueHOCHIU
(npasguibHbIx Omeemos)

90+ 100%- 5 - ommuuro

80+ 89% - 4 - xopowio

70 + 79% - 3 -
VOORNEMEOPUMETLHO

65




MP6,
MP18,
JIP32,
MP46,
JIP12

MP13, MP17,
MP19, MP20,
MP21, MP23,
JIP14, JIP13,

MenHee 70% - 2 -
HEYOORNEMBOPUMETLHO

Oyerra «OnuIuHHOY: NPAGUTLHO
BbINONHEHLL  6C€  3A0aHUSL 6
coomeemcmeuu c
MpedoBaHUSIML, NPABUTILHO
BbINOTHEHbL  OONOTIHUMETbHBIC
300aHus, CBOCBPEMEHHO
npedoCcmaegiieH omuem 0
BbINOTHEHULU PAOONTDL.

Oyerra  «xopouoy: NpasuibHO
6bINOTIHEHLL  6C€  300aHUSL 6
OCHOBHOU yacmu,
OONOTHUMETIbHBIEC 300aHUsL
BbINOIHEHBL HE 8 NOTHOM 00beMe,
npedocmaeiieH omuem 0
BbINOTHEHUY  Padombl, OO 6
cyuae HECB0e8PEMEHHO20
npedoCmasiieHst omyema wik ¢
HaHUeM HECYUECBEHHBIX
OUUOOK 8 BbINOTIHEHLL
JIADOPAMOPHBIX 3A0AHUSIX.
Oyenka «y00&NemeopUMeTIbHON.
BbINONHENDL He 6ce, Ho bonee 50%
3a0aHULL JIabOPamopHoL
pabomul, OONONHUMENIbHbIE
3a0anUsL He BbINOJIHEHD,
HECBOCBPEMEHHO  NPeOOCMARTICH
omuem 0 8bINOHEHUU PADONbL.

Oyenxa
«HEYOORIEMBOPUMETIDHON:
svinonHeHo meree 50%
JIAOOPAMOPHOU pabonvl, He
BbINOTHEHbL OONOTHUMETHbIE
3a0aHUsA, OMH4en O GbINOTHEHUL

Tema 3.3
ArperartHsbie
COCTOSIHUS
BellecTBa.
da3oBble
nepexoabl

OK 02,

OK 01,
OK 03, OK 06

TIP61, TTP62, TIP63,

11P64,
I1P6S,
[1Pyl,
Hpy4,
[1Py13,
MP6,
MP18,
JIP32,
MP46,
JIP12

[1P66,  TIPG9
ITPy2, Ilpy3
[MPy5, TIPyll
JIP25, MP4
MP13, MP17
MP19, MP20
MP21, MP23
JIP14, JIP13

Tpaxkmuueckoe
3arsamue
(npaxkmuueckoe
3a0aHuUe)

Jlabopamopnas
paboma

Juxmarmot

Oyerra «OmudHOY: NPAGUTLHO
BbINOMHEHLL  6C€  300aHUSL 8
coomeemcmeuu c
MpeboBaHUsIML, NpasWIbHO
BbINONHEHLL  OONOTIHUMETLHBIC
300aHUs, CBOCBPEMEHHO
npedoCcmaegiieH omuem 0
BbINOTHEHULU PAOONTDL.

Oyerra  «xopouoy: NpasuibHO
BbINOMHEHLL  6C€  3A0aHUSL 6
OCHOBHOU yacmu,
OONOTHUMETTbHBIEC 300aHUst
BbINOIHEHBL HE 8 NOTHOM 00beMe,
npedocmaeiieH omuem 0
BbINOTHEHUY  pabombl, b0 6
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cmyuae HeCB0eBPEMEHHO20
npedoCcmagiiens. omyema Wil ¢
Hamyuem HECYUeCBEHHbIX
OubOK 6 BbINOTIHEHLULL
JIADOPAMOPHBIX 3A0AHUSIX.

Ouyerra  «y00&IemeOpUMETbHOY:
BbINOTIHENbL He 6ce, HO bonee 50%

3a0aHUtl JIAOOPAmOopHOLL
pabomul, OONOJIHUMETILHBIE
300aHUA He BbINOTHENDI,

HECB0eBDEMEHHO  NPe0OCMARIEeH
omuem o 8bINOTHEHUU PADONTbL.
Ouernka
«HEYOORTIEMBOPUMETLHON.
BbINOTHEHO Menee 50%
JIAOOPamopHoll. - pabomul,  He
BbINOTIHEHbL  OONOTHUMETIbHbIE
3a0aHus, omuem O GbINOTHEHUU
pabomvl He NpedOCMARNEH.

Paznen 4
DJIeKTPOANHAM
HKa
Tema 4.1
DJIeKTPOCTATUKA

OK 01,

OK 02, OK 03, OK 06,
OK 07

I1P61, TIIPG2, IIP63,
[1P64,

I1P65, I1P66, IIPOGS,
I1P69, IIPyl, IIPy2,
IIpy3, Ilpy4, IIPyS,

TIPy10, TIPyl1, TTPy13,
JIP25, MP4, MP6,
MP13, MP17, MPIS,

MP19, MP20, JIPS,
JIP6, JIP32, MP2I,
MP23, MP44, MP38,
MP39, MP46, JIP14,
JIP13, JIP12, JIP28,
JIP31

Tecm

Lpaxkmuueckoe
3ansmue

(npaxkmuueckoe
3a0aHuUe)

Oyenka Mecmuposanist
npoeooUMcsL N0 UMO2080MY
NpOYeHmy  pe3)ibmamueHOCHIU
(MPaBUILHBIX OMEEMos)

90~ 100% - 5 - ommuuno

80+ 89% - 4 - xopowio

0 = 79% - 3 -
VOORIEMBOPUMETILHO

menee  70% - 2 —
HEYOORTIeMBOPUMETLHO

OyeHra «OnIUYHOY: NPABUTILHO

6bINOTIHEHbI  6Ce  3A0aHU 8
coomeemcmeuit c
MpedoBaHUAML, NPABUTILHO
6bINONIHEHbL  OONOTHUMEITbHbIE
3a0aHus, CBOCEPEMEHHO
npedocmagieH omuem 0

BbINOTHEHUU PADOMbI.
Oyenra «xopowioy: npagUIbHO

BLINONIHEHbL  6Ce  3a0aHUA 8
OCHOBHOU yacmu,
OONONIHUMETILHBIE 300aHUA

BbINOTIHEHbL HE 8 NOTHOM 00beMe,
npedocmaegiieH omuem 0
BbINOTIHEHUY  pabomvl, OO 8
cydae HEeCB0e6DEMEHHO20
Npeoocmasienust Om4ema Wil ¢
Hamquem HECYUjeCMBEHHbIX
OUUOOK 8 BbINOTHEHULL
JIADOPAMOPHBIX 3A0AHUSIX.

Oyenka  «y00&1emMEoPUMETLHOY:
8bInonHenbl He éce, Ho bonee 50%
300aHUll JIAOOPAMOpHOLL
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pabomul, OONOJIHUMETILHBIE
3a0aHUsL He BbINOTHEHDI,
HECB0eBDEMEHHO  NPe0OCMARIeH
omuem o 8bINOTHEHUL PADONTbL.
Ouernka
«HEYOOBIEMBOPUMETTLHON:
BbINOTHEHO MeHee 50%
JIAOOPamopHoll  paboml,  He
BbINOTHEHbL  OONOTHUMETHbIE
3a0anus;, Omuem O 6bINOTHEHUU
pabomvl He npedocmaaieH

10 Tema 4.2 OK 01, Lpaxkmuueckoe Oyerra «OnuIuHHOY: NPABUTLHO
ITocTOSIHHBII OK 02, OK 03, OK 06, 3aHaAmue BbINOTIHEHLL ~ 6CC  3A0AHUSL 8
yiekTpuueckun | OK 07 (npaxmumeckoe COOMBEmMcmauUiL c

il TOK. 3a0anue) MpedoeaHUAM, NPABUILHO
I1P61, TIP62, IIP63, BbINOTHEHbL  OONOTHUMETHbIE
11P64, Jlabopamoprnas 3a0aHus, CBOEBPEMEHHO
I1P65, IIP66,  IIP6S, paboma npedoCcmagiieH omuem 0
IIP69, TMPyl, IIPy2, GbINOMHEHULU PAOONTDL.

Ilpy3, Tpy4, TIPys, Juxmarimor OyeHra  «xopowoy: NpaswibHo
[TPy10, [Pyl1, GbINOTHEHbL  6C  3a0aHUsL 6
[MPy13, JIP25, MP4, OCHOGHOLI wacmu,
MP6, MPI13, MPI7, OONOTHUMETIbHbIE 3a0aHus
MPI8, MPI19, MP20, BbINOTHEHbL HE 8 NOTHOM 00beMe,
JIPS,  JIP6,  JIP32, npedocmaeiieH omuem 0
MP21, MP23, MP44, 8bINONIHEHUY  pabombl, OO 8
MP38, MP39, MP46, cnyae HeCBOCEPEMENHO0
JIP14, JIP13, JIP12, NpeooCmasieusi OM4ema Wik ¢
JIP28, JIP31 Hamuquem HeCYUjecmeeHHbIX
ouuooK 8 BbINOTHEHULL
JIADOPAMOPHBIX 3A0AHUSIX.
Oyerra  «y00&TIemeopUMETIbHOY:
8bINOHeEHbL He 6ce, Ho bonee 50%
3a0aHuti JIAOOpamopHo
pabomul, OONONHUMETIbHbIE
3a0aHUsL He BbINOTHEHDL,
HECB0eBPEMEHHO  NPeOOCMARTIEH
omuem o 8bINOTHEHUU PADONTbL.
Ouenka
«HEYOORIEMBOPUMETTLHON:
BbINOTHEHO MeHee 50%
JIAOOPAmopHOlL  pabombl,  He
BbINOTHEHbL  OONOTHUMETbHbIE
3a0anus, omuem O 6bINOTHEHUU
pabomvl He NPedOCMARNeH.
Tema 4.3 OK 01, Tecm Oyenka Mecmuposanis

11 | Daexrpuuecknii | OK 02, OK 03, OK 06, NpOBOOUMCSL N0 UMO2OBOMY

TOK B OK 07 Jlabopamopnas npoyeHmy  pe3yibmamueHOCHIU

Pa3IHYHBIX paboma (MpasuIbHLIX OMEemos)

cpeaax IIP61, TIP62, IIP63, 90+ 100%-5 - ommuano
[1P64, 80+ 89%- 4 - xopowo
I1P65, I1P66, IIPGS,

0 + 7% - 3 -
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I1P69, IIPyl, IIPy2,
IIpy3, Ilpy4, IIPyS,
I1Py10, ITPy11,
[1Pyl13, JIP25, MP4,
MP6, MPI13, MP17,
MP18, MPI19, MP20,
JIP5, JIP6,  JIP32,
MP21, MP23, MP44,
MP38, MP39, MP46,
JIP14, JIP13, JIP12,
JIP28, JIP31

VOORNEMBOPUMETHHO
menee  70% - 2 —
HEYOORNEMBOPUMETLHO

OuyeHrKa «OnUIUMHOY: NPABUTLHO
BbINOTHEHbL  6Ce  3a0aHUs 6
coomsemcmesui c
MpedoBaHUSIML, NPABUTIHO
BbINONHEHbL  OONOTHUMETIbHbIE
3a0aHus, CB0E8PEMEHHO
npedoCcmaegiieH omuem 0
BbINOTHEHUU PAOOMbL.

OuyeHra  «xopouioy: NpaguibHO
BbINOTHEHbL  6ce  3a0aHUsl 6
OCHOBHOU yacmu,
OONOTHUMETIbHBIE 3a0aHus
BbINOIHEHDL He 8 HOTHOM 00beMe,
npedocmaeiieH omuem 0
BbINOTIHEHUY  pabombl, b0 6
anmae HeC80e8PeMEeHHO20
NpedoCmagnenusi omyema wid ¢
HAMuem HEeCYUeCBEHHbIX
ouUOoK 8 8bINOTHEHUUL
JIADOPAMOPHBIX 3A0AHUSIX.
Oyenka «y00&NemeopUMeTIbHON.
BbINONHENDL He 6ce, Ho bonee 50%
3a0aHULL JIabOpamopHot
pabomi, OONOTHUMETIbHBIE
3a0anus He BbINOTIHEHI,
HECB0E8PEMEHHO  NPe0OCABIEH
omuem 0 8bINOTHEHUU PAOONTbL.
Ouernka
«HEYOORTEMBOPUMETLHON.
BbINOTHEHO Menee 50%
JIAOOPamopHoUL.  pabomvl,  He
BbINOTHEHbL  OONOTHUMETIbHbIE
3a0anus, omuem O GbINOTHEHUU
pabomvl He NpedoCagTIeH.

12

Tema 4.4
MarbuuTtHoe
noJie

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

OK 07

P61, TIIP62, TIP63,
T1P64,
P65, TIPG6, TIPGS,

I1P6Y9, IIPyl, IIPy2,
IIpy3, Ilpy4, IIPyS,
I1Py10, I1Pyl1,
I1Pyl13, JIP25, MP4,
MP6, MPI13, MP17,
MP18, MP19, MP20,

Tecm

Tpaxkmuueckoe
3arHsamue
(npaxkmuueckoe
3a0aHuUe)

OyeHra «OMIUHHO». NPABUTLHO
BbINOTIHEHbL ~ 6Ce  300aHUs 8
coomeemcmeau c
MpeboBaHUsIML, NpasWIbHO
BbINOTHEHbL  OONOTHUMETTHbIE
3a0anus, CB0EBDEMEHHO
npedocmaegiieH omuem 0
BbINOTHEHUU PAOOMb.

OyeHra «xopouioy. NpaBUTbHO
BbINOTIHEHbL ~ 6C€  300aHU 8
OCHOBHOUL uacmu,
OONOTHUMETIbHbIE 3a0anusl
BbINOTHEHbL HE 8 NOTHOM 00beMe,
npedocmaeiieH omuem 0

69




JIP5, JIP6,  JIP32, BbINOTHEHUY  pabombl, OO 6
MP21, MP23, MP44, cyMae HEeC60e6PEMEHHO20
MP38, MP39, MP46, PpEOOCIAGEHUR ONTema Wil ©
JIP14, JIP13, JIP12, HOTLETHEM — HECYUECTIGEHHbIX
OUUOOK 8 8bINOTHEHULL
JIPz8, JIP31 JIAOOPAMOPHBIX 3A0AHLSIX.
Oyerra  «y00&TIemeopPUMETLHOY:
BbINOTHEHDL He 6ce, HO bonee 50%
3a0aHULL JIaOOPamopHoLL
pabomL, OONOTHUMETIbHbIE
3a0aHUs He BbINOIHEHDI,
HeCB0eBPEMEHHO  NPe0OCMARTIEH
omuen o 6bINOTHEHUU PADONTbL.
Oyenxa
«HEYOORNEMBOPUMETEHON.
BbINONIHEHO MeHee 50%
JIADOPAMOpPHOUL  pabomvl, — He
BbINOTHEHbL  OONOTHUMETbHbIE
3a0aHUs;, OM4em O BbINOTHEHUU
pabomvl He NPeOOCMARTEH.
13 Tema 4.5 OK 01, Tecm Oyenka «OMauUYHO»: NPABUILHO
OK 02, OK 03, OK 06, BbINOTIHEHbL  6CC  3A0AHUSL 8
DAEKTPOMATHHT | OK ()7 Tpaxnmumeckoe coomeemcmeu c
Hast HHIYyKIUs sansmue mpebosarusm, NPABUIBHO
I1P65, TIPG6,  IIPGS, (npaxmuueckoe BbINOTHEHbL  OONOTHUMETHbIE
I1P69, TMPyl, IIPy2, sa0anue) 3a0anus, CBOEBPEMEHHO
Hpy3, Ilpy4, IIPys5, npedocmagien  omuem 0
IPy10, IPyll, GOINOMHEHULU PAOONTbL.
[IPy13, = JIP25, MP4, Oyerka  «xopowoy. NpasuivHo
MP6, MPI13, MPI7, BbINOTHEHbL  6Ce  300aHUsL 8
MP18, MP19, MP20, OCHOGHOLI wacmu,
JIPS, — JIP6,  JIP32, OONOTHUMETbHbIE 3a0aHus
MP21, MP23,  MP44, BbINOTHEHbL HE 8 NOTHOM 00beMe,
MP38, MP39, MP46, npedocmaeien  omuem o
JIP14, JIP13, JIP12, 8bINOTIHEHUY  pabombl, OO 8
JIP28, JIP31 cyuae HECB0eEDEMEHHO20
NpeooCcmasienus: Omuema Wil ¢
Hamuquem HECYUeCMBEHHbIX
ouuboK 8 8bINOTHEHULL
JIAOOPAMOPHBIX 3A0AHLIX.

Ouyerra  «y00RIemeopUMeETIbHOY.
BbINONHEHbL He 6ce, Ho bonee 50%
3a0aHULL JIaOOPamopHot
pabomi, OONONHUMETIbHbIE
3a0anusL He BbINOTIHEHD,
HECB0EBPEMEHHO  NPe0OCABTIEH
omuem 0 8bINONHEHUU PADONTbL.
Oyenka
«HEYOORNEMBOPUMETILHON.
BbINOTIHEHO Menee 50%
JIAOOPAMOpHOUL.  pabomvl,  He
BbINOTHEHbL  OONOTHUMETbHBIC
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3a0aHus, omuem O GbINOTHEHUU
Pabomvl He NpedoCmAg/IeH.

14

Pa3zpen 5
Kojeboanus u
BOJIHBI
Tema 5.1
MexaHuuyecKue
Ko0JIeOaHus 1
BOJIHBI

MP8,MP9,MP10,MP21,

MP17, MP13

JIP 26,J1P 14,JIP 23,
JIP 13
I1P61;
[1Py2;

MP17, MP13

JIP 26,JIP 14,JIP 23,
JIP 13
I1P61;
[1Py2;

[1P62; TIPG3;
[1PGY;I1Py1;
[1Py3; I1PyS; 11Py12;

MP8 MP9,MP10,MP21,

[1P62; TIIPG3;
[1PGY;I1Py1;
[1Py3; [1Py5; [1IPy12;

Tecm
KormponvHas paboma

Tpakmuueckoe
3amHsamue
(npaxkmuueckoe
3a0aHue)

Jlabopamopnas
paboma

Oyenxa MecmuposarUsL
NpOBOOUMCSL N0 UMO2OBOMY
Npoyennty  pe3)ibmamueHOCI
(MpasuibHbIX OMeemos)

90+ 100%- 5 - omnuro

80+ 89% - 4 - xopowo

0 = 7% - 3 -
VOORNEMEOPUMETLHO

Menee 0% - 2 -
HEYOORNEMBOPUMETLHO

OuyeHra «ONUIUMHOY: NPABUTILHO
BbINOTHEHbL  6c€  3a0aHUs 6
coomsemcmesui c
MpeooBaHusIMU, NPABUILHO
BbINONHEHbL  OONOTHUMETIbHbIE
3a0aHus, CB0E8PEMEHHO
npedoCcmagiieH omuem 0
BbINOTHEHUL PAOONTbL.

Oyenka  «xopouioy. NpasuibHO
BbINOTIHEHbL  6ce  3a0aHUsl 8
OCHOBHOU yacmu,
OONOTHUMETIbHBIE 3a0aHus
BbINOIHEHDL He 8 NOTHOM 00beMe,
npedocmaeiieH omuem 0
8bINOTIHEHUY  pabombl, OO 8
ammae HeC80e8PeMEHHO20
NpedoCmagiieHust omyema Wik ¢
HAuuem HEeCYUeCBEHHbIX
ouboK 8 BbINOTHEHULL
JIADOPAMOPHBIX 3A0AHUSIX.
Ouyerra «y008nIemeopUMETIbHOY:
8bINOHEHbL He 6ce, Ho bonee 50%
3a0aHUti JIAOOpamopHol
pabomi, OONOTHUMETIbHBIE
3a0anus He BbINOTIHEHI,
HECB0E8PEMEHHO  NPe0OCABIEH
omuem 0 8bINOHEHUU PAOONbL.
Oyenka
«HEYOORNEMBOPUMETLHON.
BbINOTHEHO MeHee 50%
JIAOOPamopHoUL.  pabombul,  He
BbINOTHEHbL  OONOTHUMETIbHbIE
3a0aHus, omuem O GbINOTHEHUU
Pabomvl He NpedoCagTIeHt.

15

Tema 5.2

JIeKTPOMArHUT
HbIe KoJIeOaHus
M BOJIHBI

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

P61,
T1P64,

I1P62, TIIP63,

Lpaxkmuueckoe
3amsmue
(npaxmumeckoe
3a0aHue)

Tecm

Oyenka Mecmuposanist
NpOBOOUMCSL N0 UMO2OBOMY
NpoYeHmy  pe3)ibmamueHOCHIU
(MpasuIbHbIX OMEemos)

90+ 100% - 5 - omauuro

80+ 89% - 4 - xopowio
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I1PG5, I1P66, IIPGS,
P69, IIPyl, IIPy2,
IIpy3, Ilpy4, IIPyS,
[1Py10, I1Pyl1,
[1Py13, JIP25, MP4,
MP6, MPI13, MP17,
MP18, MP19, MP20,
JIPS,  JIP6,  JIP32,
MP21, MP23, MP44,
MP38, MP39, MP46,
JIP14, JIP13, JIP12,
JIP28, JIP31

0 = 7% - 3 -
VOORNEMEOPUMETLHO
Menee 0% - 2 -
HEYOORNEMBOPUMETLHO

OyeHra «OMIUHHOY. NPABUTLHO
BbINOTIHEHbL  6Ce  3a0aHU 8
coomeemcmeui c
MpeooBaHusIMU, NpABUILHO
BbINOTHEHbL  OONOTHUMETbHbIE
3a0aHU, CBOECBPEMEHHO
npedocmaeiieH omuem 0
BbINOTHEHUU PADOMbI.

OyeHra «xopouioy. NpasUIbHO
BbINOTHEHbL  6C€  300aHUsL 8
OCHOBHOUL yacmu,
OONONHUMETbHbIE 3a0aHUA
BbINOTIHEHbL HE 8 NOTHOM 00beMe,
npedocmaeiieH omuem 0
BbINOTHEHUY  PaboOmbl, OO 6
cydae HeCB0e6DeMEHHO20
npedoCcmagiierst Omyema Wik ¢
Hamquem HeCyUjecmeeHHbIX
ouubox 8 BbINOTHEHULL
JIADOPAMOPHBIX 3A0AHUSIX.
Ouyerra «y008nIemBoOpUMETIbHOY:
8bINOHEHbL He 6ce, Ho bonee 50%
3a0aHuti JIAOOpamopHo
pabomul, OONONHUMETIbHbIE
3a0aHUsL He BbINOTHEHDL,
HECB0eBPEMEHHO  NPe0OCMARTIEH
omuen o 6bINOTHEHUU PADONTbL.
Oyenxa
«HEYOORIEMBOPUMETIDHON:
BbINOTHEHO MeHee 50%
JIAOOpamopHoll. - pabomvl,  He
BbINOTHEHbL  OONOTHUMETIbHbIE
3a0aHUs, OMYem O GbINOTHEHUU
pabomvl He NPedOCMARNeH.

16

Tema 5.3
Onruka

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

[1P61, T1IP62, IIPOG3,
11P64,

I1P65, I1P66, IIPGS,
I1P69, IIPyl, IIPy2,
[Ipy3, [Ilpy4, IIPyS,
I1Py10, I1Pyl1,
[1Py13, JIP25, MP4,
MP6, MPI13, MP17,
MP18, MPI19, MP20,

Tecm

Konmpomvras paboma

Oyenka Mecmuposanis
NpoBOOUMCSL N0 UMO2OBOMY
NpoOYeHmy  pe3)ibmamueHOCHIU
(MpasuIbHbLIX OMEemos)

90+ 100%- 5 - ommuro

80+ 89% - 4 - xopowo

0 = 7% - 3 -
VOORNEMBOPUMETLHO
MeHee 0% - 2 -
HEYOORNIEMBOPUMETLHO
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JIP5, JIP6,  JIP32,
MP21, MP23, MP44,
MP38, MP39, MP46,
JIP14, JIP13, JIP12,
JIP28, JIP31
17 Pa3pgea 6. OK 01, Tecm Oyenxa Mecmuposanust
OcHOBBI OK 02, OK 03, OK 06, NpOBOOUMCSL N0 UMO2OBOMY
cnenuaabHoii | OK 07 NpoYeHmy  pe3)JibmamueHOCHIU
TeopuM (npasubrbix omeenios)
ornocutenshoc | UPyl, TIPy2, Tlpy3, 90~ 100% -5 - ommro
TH. Ilpy4, TIPys, IIPyl0, 80+89% - 4 - xopowo
IMPyl11, ITPy13, JIP25, 70 -~  79% - 3 -
MP4, MP6, MP13, yooaTemeopumensio
Tema 6.1 MP17, MP18, MP19, MeHee 70% - 2 -
OcHoBbl MP20, JIP5,  JIP6, HEYOORNEMBOPUMETLHO
cnemuaasuoin | JIP32, MP21, MP23,
TeOpHHU MP44, MP38, MP39,
otHocuteasHoc | MP46, JIP14, JIP13,
TH. JIP12, JIP28, JIP31
18 Pa3znen 7 OK 01, Lpaxmuueckoe OuyeHrKa «OMUIUMHOY: NPABUTLHO
KBantoBas OK 02, OK 03, OK 06, 3aHamue BbINOTIHEHbL  6CC  3A0AHUSL 8
pusnka OK 07 (npaxmumeckoe COOMBemcmeuil c
3a0aHue) MpeoosaHusIMU, NPABUILHO
Tema 7.1 11P61, TIIP62, IIPG3, BbINOTHEHLL  OONOTHUMETLHBIE
Kopmyckysipn | [1P64, sa0amus, CBOCEPEMEHHO
0-BOJIHOBOI1 I1P65, T1P66, TIPGS, npedocmaeien omuem o
AyAJIU3M. [1P6Y9, IIPyl, IIPy2, QuinoHeHLIU PABOMbI.
Hpy3, Ilpy4, IIPys5, Oyenka  «xopouioy. NpasuibHO
ITPy10, [Pyl1, BbINOTHEHbL  6C€  300aHUsL 6
IMPy13, JIP25, MP4, OCHOGHOLI wacmu,
MP6, MP13, MPI17, OONOTHUMETTbHBLE 300aHUS
MP18, MP19, MP20, BbINOTIHEHBL HE 8 NOTHOM 00beMe,
JIPS,  JIP6,  JIP32, npedocmaegiieH omuem 0
MP21, MP23, MP44, 8bINOTIHEHUY  pabombl, OO 8
MP38, MP39, MP46, cnyae HeCBOCEPEMENHO0
JIP14, JIP13, JIP12, NpeooCmasieus: OM4ema Wik ¢
JIP28, JIP31 HayUem HECYUECIBEHHBIX
OuibOK 68 BbINOTHEHLULL
JIADOPAMOPHBIX 3A0AHUSIX.

Ouyerra «y00&nIemeopUMeTIbHOY:
8bINOIHEHbL He 6ce, Ho bonee 50%

3a0aHUtl JIAOOPamopHoL
pabomul, OONONHUMETIbHBIE
3a0aHus He BbINOTHEHDL,

HEC80eBDEMEHHO  NPeOOCMARIEeH
omuem 0 8bINOTHEHUU PADONTbL.
Ouenka
«HEYOORTEMBOPUMETHHON.
BbINOTHEHO Menee 50%
JIGOOPAMOpHOLL ~ pabomvl,  He
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BbINOTHEHbL  OONOTHUMETTHbIE
3a0aHus;, Omuem O 6bINOTHEHUU
pabomvl He NPedOCMARTIeH.

19

Tema 7.2
CtpoeHue aToma|

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

TP61,
T1P64,
T1P65, TIPG6,

[IP69, IIPyl,
Hpy3, Ilpy4,
[1Py10,
[IPyl13, JIP25, MP4,
MP6, MPI13, MPI17,
MP18, MP19, MP20,
JIP5,  JIP6,  JIP32,
MP21, MP23, MP44,
MP38, MP39, MP46,
JIP14, JIP13, IJIP12,
JIP28, JIP31

I1P62, IIPG3,

I1PGS,
[1Py2,
I1PysS,
[1Pyl11,

Tecm

Tpaxkmuueckoe
3aHsamue
(npaxkmuueckoe
3a0aHue)

Oyenka Mecmuposanist
npoBOOUMCcsL MO UMO2060MY
NpoYeHnty  pe3)ibmamueHOCU
(MPasUIbHBIX OMEEemos)

90+ 100% - 5 - omauuro

80+ 89% - 4 - xopowio

70 = 79% - 3 -
VOORNEMBOPUMETHHO

menee /0% - 2 —
HEYOORNEMBOPUMETLHO

Oyenra «OmmuuHOY: NPAGUTLHO
BbINOTIHEHbL  6Ce  3a0aHUs 8
coomsemcmesuu c
MpeoosaHusIMU, NpAsUILHO
BbINONHEHbL  OONOTHUMETIbHbIE
3a0aHus, CBOEBPEMEHHO
npedocmaeiieH omuem 0
BbINOTHEHULU PAOONTDL.

Oyenra «xopouioy: NpaguibHO
BbINOTIHEHbL  6Ce  3A0aHUs 8
OCHOBHOUL yacmu,
OONOTHUMETTbHbIE 300aHUA
BbINOTIHEHbL HE 8 NOTHOM 00beMe,
npedocmagieH omuem 0
BbINOTHEHUY  pabombl, OO 6
anmae HeC80e8PeMEeHHO20
npedoCmagnenusi omyema Wi ¢
HAMuem HEeCYUeCBEHHbIX
ouUboK 8 BbINOTHEHULL
JIAOOPAMOPHBIX 3A0AHLIX.
Oyenka «y00&NemeopUmeTIbHON.
BbINONHENDL He 6ce, Ho bonee 50%
3a0aHuti JIAOOpamopHo
pabomul, OONONHUMETIbHbIE
3a0aHus He BbINOTIHEHDI,
HeCB80e8PEMEHHO  NPe0OCABTIEH
omuem o 8bINONHEHUU PADONTbL.
Ouenka
«HEYOORIEMBOPUMETTLHON:
BbINOTHEHO MeHee 50%
JIAOOPAmopHOlL  pabomvl,  He
BbINONHEHbL  OONOTHUMETIbHbIE
3a0anus, omuem O 6bINOTHEHUU
pabomvl He NPedOCMARNeH.

20

Tema 7.3
ATOMHOE s1IpO

OK 01,

OK 02, OK 03, OK 06
OK 07
T1P61,
T1P64,

I1P62, TIIP63,

Tecm

Oyenxa MecmuposamsL
NpoBOOUMCSL MO UNO2OBOMY
NpoYeHnty  pe3)ibmamueHOCIU

(npasuibHbIX OMeemos)
90+ 100% - 5 - ommuno
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I1P65,

I1PG6, [1P68 Lpaxmuueckoe 80+ 89% - 4 - xopowio

21

I1P69, IIPyl, IIPy2 3anamue 70 = 79% - 3 -
[Ipy3, [TIlpy4, IIPyS5 (npaxkmuueckoe VOORNEMBOPUMETHHO
[1Py10, IIPyll, ITPyl3 3a0anue) menee  70% - 2 —
JIP25, MP4, MP6 HEYOORNEMBOPUMETLHO
MP13, MP17, MPIS
MP19, MP20, JIPS, JIP6
JIP32, MP21, MP23
MP44, MP38, MP39
MP46, JIP14, JIP13
JIP12, JIP28, JIP31
OK 01, Tecm Oyenka Mecmuposaniis
Paspen 8. OK 02, OK 03, OK 06 nposooUMcst N0 UMO20BOMY
neMeHThI OK 07 npoYyeHmy  pe3yibmamueHOCHIL
ACTPOHOMMH H (npasubHbIx 0MEENos)
acTPOQUNKH. | [1PG3, [IPy6, [1Py8,MF 90+ 100% -5 - ommueario
- 0,
Tema 8.1 10 (;g ' 89?-4;;(;{))01440_ 3
DJIeMEeHTBbI JOostemsopumeBHO
ACTPOHOMHHM H
acTpoPM3HNKH. menee  70% - 2 -
HEYOORNEMBOPUMETLHO

5.2 Ilpome:kyToUHAs aTTeCTALUS

[TpomesxyTouHas aTTecTalys 00yJaroIuXcs OCYIIECTBISCTCS 110 3aBEPIICHUH H3yYCHUsT YIeOHOTO
npenaMera «Du3nKay U TO3BOJISET ONPEICTUTh KAa4eCTBO M YPOBEHB €€ OCBOCHHUS.

dopma TpOMEKYTOUHOM aTTecTanuu mo npeametry «dPusukay — auddepeHIInpoBaHHbINA 3a4eT U
HK3aMeEH.

PesyabTaTnl 00yyeHus

OueHo4HBbIE CpPeCTBA
AJISl IPOMEKYTOYHOI aTTecTallnu

JAuddepeHunpoBaHHbIN 3a4eT

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

OK 08

1. C momourpto BOMBTMETpA MPOBOAMIMCH H3MEPEHHUS
HallpsDKEHUsT Ha  y4acTKe JJIEKTPUYECKOM  LENH
NEPEeMEHHOT0 ToKa (CM.pHC.). 3aluIIuTe B OTBET
MIOKa3aHMsI BOJIBTMETPA M TpeJieNl N3MEepeHHs npuoopa.
OTBer naTh 4YMCIaMU Yepe3 TOUKY C 3amaroil 0e3
npo6enos. Hammpumep: 2;10. B

200 300
\ '

400
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2. BcraBbTe NpOMYIIEHHOE CIIOBO:

— 3TO YCTPOMCTBO AJII U3MEPEHUS CUJIbI TOKa
B DJIEKTPUYECKON LEITH.
Kakoe HampsbkeHue HYXHO MPWIOKUTh K KOHIIAM
NPOBOAHMKA compotuBieHueM 5 Owm, 4dTOOBI MO
MPOBOJHUKY MOLIET TOK C CWJION TOKa, paBHou 0,3 A?

B.

Kakyto paboty coBepiiaeT mnosie npu nepeMenieHun 3apsaa
20 vK1 w3 Ttoukm c¢ mnoreHumanom 700 B B TOuky c
noreHmaioMm 200 B?
Omnpenenure COIPOTHBIICHUE ydacTka LIeTIH,
HM300pakeHHOT0 Ha PUCYHKe, eciii: R; =6 Om; Ry, =5 Owm;
R3=40Om; R4=12 OmM; Rs =8 Om

A R, B R, c R, D
= 5 F— -
4
Rs
IK3aMeH

OK 01, OK 02, OK 03, OK 09, OK 06
[IK 2.1

Tect

. 3anumure MMOCJICAOBATCIIBHOCTD DJICKTPOMAIrHUTHBIX BOJIH

B IOpsAJKE BO3pacTaHus UX 4acToThl. OTBET 3amUILUTE
mudpamu 0e3 JONOTHUTEIBHBIX 3HAKOB U TIPOOEIIOB.

1. PeHTreHoBcKoOe U3TydeHUE

2. PamnoBoiHBI

3. ViubTpaduoneToBbie BOIHBI

4. T'amMMa BOJIHBI

. BcraBpTe npornyiieHHoe cIoBo:

— BCIICCTBA, OTHOCHUTCIIBHO IIJI0XO0
IIPOBOAIICE SHGKTpI/ILICCKI/Iﬁ TOK, HX OJICKTPHUYCCKHUC
CBOMCTBaA OMPECACIIAOTCA CIIOCOOHOCTBIO K noJsipu3anuu
BO BHCIIHEM OJJICKTPUYCCKOM II0JIC, B HUX HCT CBO6OI[HI>IX
SJICKTPHUYCCKUX 3aps10B.

. YcraHoBute coorBercTBHEe. OTBET 3aluIINTE B BUIC

[{udpa - byksa.

3aKoH DopMyIMpOBKa 3aKOHA

1. 3axon Oma miisa yuactka| A) KonnuecTBo TEIIIOTHI,
Lenu BBIJIEIISIEMOE ITPOBOTHUKOM C

TOKOM, PaBHO IIPOU3BCICHUIO
KBaapaTta CUJIbI TOKaA,
COITPOTUBJICHUIO ITPOBOJHUKA U

BPEMEHH.
2. 3aKOH COXpaHEHHS b) Cuna Toka Ha y4acTke 1enu
3apsna MIPSIMO TIPOTIOPIIMOHATEHA

HaMpsHKEHUIO Ha KOHIaX ATOTO
ydacTKa U o0paTHO
MIPOTIOPIIMOHAIbHA €r0
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COIIPOTUBJICHUIO.

3. 3akon JIxoyins - Jlenna | B) Anre6pandeckas cymma
3JIEKTPUUYECKUX 3aPsI0B
0CTaeTCs IOCTOSIHHOW MpH
JTFOOBIX B3aUMOJICHCTBUSAX B
3aMKHYTOM CHUCTEME.

4. BcraBbTe NpOMyLUIEHHOE CIOBO:

B TEPMOMETPAX COMPOTHUBIICHUS HCIOJIb3YETCS
3aBHCHUMOCTh CONPOTHBIIEHUS OT TeMmmeparypbl. [lpu
MOBBIIICHUH TEMIIEPATypbl MPOBOJUMOCTH MPOBOJHUKA

HpaRTuquKoe 3aJaHue

1. OmpenenuTh 4acoOBYK MOILIHOCTH mpokaTHoro crana-500,
ecii Bec 3arotoBku 1000 Kr, a CKOPOCTH MPOKATKU S5 M/C.
OnpenenuTh TakKe COBepIIaeMyro padoTy.

2. OnpenenuTe KOJTUYECTBO TEIUIOTHI, KOTOPOE BBIJACIUTCS HA
conpoTtuBieHnd Ry 3a 10 MuH.

—+—(a)
L

Ry=2000m I,=1A
A
2

3. Dnekrponamny conportusienueM 240 OM, pacCUMTaHHYIO Ha
HanpspkeHre 120 B, Haymo nutath OT cetu ¢ HanpspkeHueM 220
B. Kakoil ;yinHbl HUXpOMOBBIN IPOBOJHUK ceueHneM 0,55 MM
HAA0 BKJIIOYHUTH IIOCIIENOBATENILHO C JiamMroun? VYieinpHoe
conpoTtusieHue Huxpoma 110- 108 Om-m.

4. Ompenenure SHEPrUIo, 3amacaeMyl0 B MarHUTHOM I10Ji€
WHIYKTOpA, KOTOPBIA HCIOJNB3YETCS B  YCTAHOBKE  JJIS
MarHUTOMMITYJIbCUBHOTO ¢dbopmoBaHus. NuaykTBHOCTH
KaTymku 7,0 107 T'n, cua paspsiaHoro Toka 1,45- 10° A.

6. Menubplii ©  ATIOMUHUEBBIA  TPOBOJHUKH  HUMEIOT
OJINHAKOBBIE MAacchl M cONpoTuBIEHUS. Kakoll NpOBOIHHK
JUTMHHEE ¥ BO CKOJIBKO pa3?

Kpurepun onenkn 1upgepeHInpoOBaHHOIO 3a4eTa H IK3aMeHa

= «OTINYHO» - TEOPETHUYECKOE COEpIKaHME Kypca OCBOSHO MOJHOCTHIO, 0e3 MpoOernos,
yMeHHUsl c(pOPMHUPOBAHBI, BCE MPETYCMOTPEHHBIE MPOTrpaMMO yueOHbIe 3aJlaHHsI BBIIIOJIHEHBI, KaYeCTBO
X BBIIIOJITHEHUA OIICHEHO BBICOKO.

- «XOopolIo» - TEOPETHUYECKOE COJepKaHME Kypca OCBOCHO IOJIHOCTBIO, 0€3 MpobOesos,
HEKOTOpble YMEHHMsS CQOPMHPOBAHBI HEIOCTATOYHO, BCE MPEIYyCMOTPEHHbIE MPOrpaMMoi ydeOHbIE
3aiaHuA BBIIIOJTHCHBI, HCKOTOPBIC BUJIbI 3a)1aH1/1171 BBIMTOJTHEHBI C OITNOKaMH.

- «Y IOBJIETBOPUTENILHO» - TEOPETUYECKOE COJIep’KaHHE Kypca OCBOEHO YacTUYHO, HO
npoOensl HE HOCAT CYIIECTBEHHOTO XapakTepa, HEOOXOJMMBIE YMEHHS paboOThl C OCBOCHHBIM
MaTepuajoM B OCHOBHOM C(OPMHPOBAHBI, OOJBLIIMHCTBO IMPEIyCMOTPEHHBIX MPOTpaMMOil oOydeHus
y‘-Ie6HI)IX BallaHI/Iﬁ BBIITOJITHEHO, HEKOTOPBIC M3 BBIITOJHCHHBIX SaHaHI/II\/’I CoJCpKart OIITNOKH.

- «HeynoBneTBOPUTENBHO» - TEOPETUUECKOE COJIEpKAHNE Kypca HE OCBOEHO, HEOOXOAUMBIE
yMeHUs He c(pOPMUPOBaAHBI, BHITTOTHEHHBIC YI€OHBIE 3a/ITaHUS COEPIKAT IPpyObIe OIMOKH
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[Ipunoxenne 1

OBPA3OBATEJIBHBIE TEXHOJIOI'MH, BKJIIOYASA AKTUBHBIE I UTHTEPAKTUBHBIE
METOAbI OB YYEHUA

[Ipu mnpoBeneHHHM TEOPETHUECKUX U MPAKTUYECKHUX/TA00OPATOPHBIX 3aHATHH HCIOIB3YIOTCS
CJIEYIOLIME NIEAArOrM4E€CKUE TEXHOIOTHHU:

Ne HazBanue Ienp ucnosnb3oBaHus IInanupyemslit Onucanue nopsaka
/11 00pa3oBaTenbHOI 00pazoBaTensHOM pe3ynbTaT HCITOJTB30BaHUS (AITOPUTM
TEXHOJIOTHH HCIOJIb30BaHUS IIPUMEHEHUS) TEXHOJIOTHHU B
TEXHOJIOTUH (C
yKa3aHHeM aBTopa) o0pa3oBaTenabHOM MPaKTHECKOR
TEXHOJIOTHH npodeccuoHaNbHON
JIeSITETIbHOCTU
1 TexHonorus Pa3Burne mpicauTens | Bo3MOXHOCTB Ipuém «Uucepr»
KPUTHUYECKOTO HBIX HaBBIKOB Y4allll | jpyHocTHOrO pocta | [IpueM ocyiuectsisiercs B
MBILUICHUS Xcsl, HEOOXOAMMBIX H o6yuaroLerocs, HECKOJIbKO 3TAarloB.
€ TOJIbKO B ydueOe, HO 1 JTaIll: [Ipennaraercs
. pa3BUTHUSA ero
U B OOBIYHOM JKM3HU cucrema MapKHUPOBKHU
(ymerne mpuHEMarp | AHAMBHAYATBHOCTH, 1 popory, YTOOBI
B3BEIICHHBIE HOBBIIICHAC HO/Ipa3IeuTh
peuieHus, 3aHATHETH >ddexTuBHOCTH 3aKIIIOYCHHYIO B HEM
C uHpopmanuel, | BocnpusTus UHGPOPMAITUIO  CIICTYIOIIMM
AQHAJM3UPOBATh uH(OPMALIUY; oOpazom:
PasITUMHBIE  CTOPOHBI | 1o iimerye v «raI0uKO»
SABJIEHUI Jp.), T. €. MOMEYaeTcsl TO, 4YTO YKe
UHTEpeca, Kak K
pa3BuUTHE M3BECTHO yYalllMCS;
CIIOCOOHOCTH K | 13YyHacMoMy - 3HAKOM «MHUHYC»
caM000pa30oBaHUIO. Matrepuaily, Tak W K| jomevaeTcs TO, 49TO
caMOMy  IPOILECCY | MPOTHBOPEUYHT nx
o0ydeHus;  ymeHue | IPEACTaBICHUIO;
KpPHUTHUECKH + 3HAKOM «ILTIOCH
O — MTOMEYaeTCs TO, YTO
SBIISIETCS UIst HUX
HMHTEPECHBIM u
HEOKUJaHHbIM;
? «BOTIPOCUTEIHHBIN

3HAK» CTABUTCS, €CJIH YTO-
TO HESICHO, BO3HHUKIIO
JKeJIaHue Y3HaTh OOJIbIIIE.

I »ram: d4wmrTasg  TEKcT,
y4arniuecs MOMEYarT
COOTBETCTBYIOIIMM 3HAYKOM
Ha TTOJISAX OTJ/ICIIbHBIC
a03a1lbl U MPEITIOKEHHUSL.

111 JTal: VYuamumcs
npejjiaraercs
CHCTEMATU3UPOBATh

WH(POPMAITUIO, PACIIOIOKUB
ee B COOTBETCTBHHM CO
CBOMMH  IIOMETKaMH B
CJIEIYFOIIYIO TaOIHILY:

4 oram: [locnemoBarenpHOE
o0cyxaeHne KaXIon rpadsl
TaOJIALBL.

[Tpuem CITIOCOOCTBYET
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Pa3BUTUIO AHAJIUTUYCCKOI'O
MBIINUICHUA TPpU  HU3YYCHHUU

HOBOTO Marepuana,
SIBIISICTCS CPeICTBOM
OTCJICKMBAHUST TIOHUMAaHUS
Marepuaa)

puém «Kaacrep»
D10 cnocod Tpadudeckoit

OpraHu3allii  MaTepuana,
ITO3BOJISIOIIHNI clenarb
HATJIS JHBIMH Te
MBICIUTEIILHBIC  ITPOTICCCHI,

KOTOPbIE HPOMCXOAIT IPHU
MOTPYKEHUU B TY UM UHYIO
temy. Knacrep sBusercs

OTpa)KEHUEM  HEJIIMHEHNHOU

bopmbl
ITocnenoBaTenbHOCTD

MBIINIJICHWA.

NeUCTBHI:
1. TIlocepeaune 4HCTOTO

mucTa  (KJIacCHOM  JIOCKH)
Hamycarh KIIIOUYEBOE CIIOBO
WIN TIPEIUIOKEHHE, KOTOpoe
SBIIIETCSL «CepALeM» HJEH,
TEMBI.

2. Bokpyr  «Hakuzatb»
CJIOBa WM TPENJIOKEHHUS,
BBIp@KaloIye uueu, (HakThl,
00pa3bl, MOAXOJAIINE JUIS
nmaHHoit tembel.  (Mogemu

YCTPOMCTB ¥ IPUOOPOB)

IIpo6iemuoe oOyuenue
(T.A.Nnbuna)
1. po0JIeMHOe

H3JI0KEHHE;
2. YJaCTHIHO -
ITOMCKOBAas
NESITENBHOCTE;

3. CaMOCTOSITEIbHAS
HCCIIEIOBATENLCKAS
JIESITEIIbHOCTD.

[IpuBiieub CTYJIE€HTOB

K aKTUBHOM
MBICITATEIIEHOM
JIeSITeJIbHOCTH, K
pEIIeHUI0  Pa3HOTO
pona 3agay, KOTOpbIe
HEeMOCPEe/ICTBEHHO
CBSI3aHBI c
co/iepKaHUEM

yueOHOro MaTepHaia.

CaMocTOsSTeTHHBIN
(umm ¢ TIOMOIIBIO
YUHTEIS) aHajau3
MPOOJIEMHBIX
cATyauuil, W  HX
penIeHus
MOCPEICTBOM

BBIIBMDKCHUS
MPEATIOKECHUM,
TUTIOTE3, ux
000CHOBaHUS u
JIOKa3aTeNbCTBa,  a
TaKKe IIpoOBEpKa
MIPaBUJILHOCTH
perieHus.

YacTHYHO-TTIOUCKOBBII
MeTo[ 00y4YeHus :

® Co3JaHHMe MPOOJIEMHOM
CUTYaIluu npu
00BSICHEHNH HOBOTO
Matepuana  (BOIPOCHI,
3a/ay4a,
IKCIIEPUMEHTAIEHOE
3a/1aHne npu

3aKpeIUIeHnH  y4eOHOTo
MaTepuaia)

® KOJUIGKTUBHOE
00Cy)ICHHE
BO3MOXHBIX MOAXOI0B K
peleHnto  mpobIeMHON

(ypok
CUucreMaTu3salinunu %1

CUTyalluH

00001ICHIS 3HAHUH).
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MeTtoa npo0JieMHOT0
H3J105KeHus

®  BBIJIBUTAIOTCS THUIIOTE3HI
o TeMe, OTBepras OJHU
U apryMEHTHPYS BBIOOD
JIPYTHX, BBICTpaWBaHUE
JIOTUKA  PacCyXIeHUH,
aHaMM3  TOCTaBJIEHHBIX
mpooJieM (n3yueHue
HOBOM TEMBI,
MMOCTAaHOBKA TEMBI U
nesnei ypoka)

KonTekctHOE
oOydeHune
(A.A.BepOurikuit)

OOecneuenue
JIMYHOCTHOI'O
BKJIIFOUCHUA CTyZ[CHTa
B y4eOHYIO
LEATEIbHOCTD

YMeHue
aHAIM3UPOBATH
MPOOJIEMBI, UCKATh
aJIeKBaTHbBIE CTIOCOOBI
WX pelIeHus,
MMO3HAHWE CIOXKHYIO,
MHOTOTPaHHYIO
CTPYKTYpPY CBOECH
Oymymiet
po(heCCUOHATBHOMN
JeSITeTbHOCTH

Keiic — meTox

(He3aBepLICHHBIN

MeTOo/)
CTy/ICHTaM Oynet
Npe/JIOKEHA JIMIIb  YacTh
WHPOPMAIIH, BCIO
OCTaNbHYI0 HH(POPMAILUIO -
CTY/ICHTBI MOTYT
MOYEPITHYTh hivZ (o) u3
JIMYHOTO OIBITa, JIU00 U3
JPYTUX HCTOYHHKOB
nHpopMaIuu - I-net,
CIIpaBOYHAS JUTEpaTypa,
JKYPHAIbI, CTECIHATUCTBI,

oOnajamoue  OIBITOM B
pEIIeHNH JaHHBIX TPoOIeM
1 T.a0. (IpH TPOBEICHUU
11abopaTOPHBIX pabor,
pelieHrne KauyeCTBEHHBIX WU
pacyeTHBIX 3a/1a4)

JesoBast urpa

3TO  METOJ  TPYIIIOBOTO
00yueHus COBMECTHOM
JeSATEILHOCTH B TIpoIecce
pelieHust OOHmMX 33734 B
YCIIOBUAX MaKCHMaJIbHO
BO3MOXHOTO TMPHOIHKCHUS
K pealbHbIM TPOOIEMHBIM

CUTyalusiM (pm
3aKpeIUIEeHUH  U3YyYeHHOTO
MaTepHaia,

CUCTEeMaTH3allikl  3HAHWH,
MPAKTHYECKNE 3aHATHS).

KonTekcTHBIE 3a702a9H
(mpakTHKO-
OPUEHTHPOBAHHbIE)

3a/1ayu, BCTPEUarOTCs B TOU
3805 WHOU peanbHOU
cutyauuu. JMX  KOHTEKCT
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obecreunBaeT YCIIOBUA IJIA

MPUMEHEHUS W  Pa3BUTHA
3HAHUW  NpU  PELICHUU
mpo0JieM, BO3HUKAKOIIUX B
peanbHOU JKU3HU
(TIpaKTHIeCcKue 3aHATHS,

71a00paTOpHBIE padOTHI, ITAI
3aKperUicCHUs 3HaHWH  Ha

ypoke).

Mo3rosoii mITypm

Usyuenue HOBOTO
MaTepuraia
3mopoBrecbeperaromias | Obecrieuenne CobmoieHne Koutpoas ocBenienust Bo
TEXHOJIOTHSI CaHUTApPHO- ONTUMAIILHOTO BpeMSI 3aHATHS
(H.K.CmupHOB) TUTHEHUYECKOIO BO3JYLHO-TEIIOBOTO | Jyypavpyeckas naysa
COCTOSTHHSI Y9€OHOTO | peknMa B ®
MOMEIICHUS ayJUTOPHUH. MSKYABTMHHYTKA B
(ocBemenue, [To3uTHBHAS cepeine sansTHs (1-2
MPOBETPHUBAHHUE, TCUXOJIOTHYECKas MHH).
TEeMIIEpaTypHBINA atMmocepa.
peXKUM) [Tonnepxxanue
DMoIHOHAIBHAS paboTOCIIOCOOHOCTH
paspsiika Ha 3aHSATHH.
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