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MHoronpopuIbHBIA KOJIIEIK
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Pabouass mporpamma yueOHOUW mucruruinHbl «®Du3uka» pa3zpaboTaHa Ha OCHOBE TpeOOBaHMI
denepanbHOTO TOCYJApCTBEHHOTO 00pa3oBaTENbHOIO CTaHAapTa CpeiHero oodmero o0Opa3oBaHus,
YTBEPKJICHHOTO MpUKa3zoM MuHucTepcTBa 00pa3oBanus M Hayku Poccuiickoit denepanun ot «17» mast
2012 roma Ne 413, Ha ocHOBe MMOJIOKEHHH (pesepaibHOM OCHOBHOW 00111€00pa30BaTENIbHON MPOrPaMMBbI
cpenHero oOuiero oOpa3oBaHMsl, YTBEPXKIEHHOM mpukazoM MuHucTepcTBa IMpocBenieHus: Poccuiickoit
@enepanun ot «18» mas 2023 roma Ne 371; na ocHoBe TpeboBaHuit DeepaabHOrO TOCYJApPCTBEHHOTO
00pa3oBaTeIbHOIO CTaHJapTa MO CIEeNUATLHOCTH CpeHero npodeccuoHanbHoro odpazosanus 22.02.08
Mertanypruueckoe npou3BoACTBO (110 BUaM IPOU3BOCTBA), YTBEPKACHHOIO ITpUKa3oM MuHHCTEpCTBa
npocBemenus Poccuiickoit deneparun ot «25» centsaops 2023 roga Ne 718, u ¢ yueToMm mosrydaemoi
CIELIMAJIBHOCTH.

Opranuszanusi-pazpadorunk: Muoronpodunbheiii  komtemx @OI'BOY BO  «Maruutoropckuii
roCcyJapCTBEHHBIN TeXHUYECKUM yHuBepeuteT uM. I'. M. Hocosa»

Paszpabomuux:
npenoaBarens otaenaeHus Nel «O0mieo6pa3zoBaTeIbHOM MTOATOTOBKI
Muoronpodunbaoro komemka PI'BOY BO «MI'TY um. I'.'1. HocoBa»
Maprapura Bnagumuposna OpenOypkrHa

OJOBPEHO

[IpenmerHOM KOMUCCUEN Metoanueckoit komuccueit MoK
«MareMaTH4eCKUX U €CTeCTBEHHOHAYYHbIX

JUCLUTIITNHY [TpoTtokon Ne 3 ot «19» despans 2025 r.

IIpencenarens E.C. KopriTHHKOBA
ITporoxois Ne 5 ot «22» ssuBapst 2025 r.
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1 OBWIIASI XAPAKTEPUCTHUKA PABOYEH IIPOTPAMMBI  YUYEBHOIi
JUCHMIIINHBI

1.1 O6s1acTh NpUMEHeHHsI TPOTPAMMBbI

PaGouas mporpamma y4eOHON nucHUTUIMHBI «DU3HUKa» SBISETCS YACTHIO MPOTPAMMBI MTOJATOTOBKH
CIEIUATUCTOB CPEAHEro 3BeHa 1o crenuanbHocTu 22.02.08 MeTamryprudeckoe MpOU3BOJACTBO (IO
BHJIaM TIPOM3BOACTBA). Pabovast mporpamMma cocTaBiieHa it 09HOU GopMbl 00ydeHUSI.

1.2 Ileap ¥ MecTO AMCHUIUVIMHBI B CTPYKTYpe NPOrpaMMbl TMOATOTOBKH CHEIHAJIHCTOB
cpeHero 3BeHa
VYuebnas mucnmmmHa — «®@usuka» OTHOCHUTCS K 00IIe00pa3oBaTeNbHOMY IHUKIY HPOTPaMMBI
MOJITOTOBKH CIEIIMAIMCTOB CPETHETO 3BeHAa M OTHOCUTCS K mpenmerHoi odnactu @I'OC cpennero odiero
obpazoBanus «EcTecTBeHHBIC HAYKI.
VYpoBeHb ocBoeHHsI y4eOHOW mucuuIuIMHBEL B cooTBercTBHM ¢ @PI'OC cpemnero obmero
00pa3oBaHUs yTIyOJIICHHBIH.
OcBoeHHE TUCHUILIAHBI HAPABJICHO Ha TOCTHKECHHE CICIYIOIIMX LIEIICH:
e (opMHUpOBaHHE HHTEpeca U CTPEMIICHHS OOYYAIOIIMXCS K HAayYHOMY H3YYCHHUIO HPHPOIBI,
Pa3BUTHE UX UHTEIUICKTYaIbHBIX  TBOPYECKUX COCOOHOCTEH;
® pa3BUTHE MPEACTABICHUI O HAYYHOM METOJIC MO3HAHUS U (POPMHUPOBAHUE HCCIICTOBATEIBCKOTO
OTHOLICHUA K OKPYIKAIOIUM SIBJICHUAM,
e (opMUPOBaHHE HAYUYHOTO MUPOBO33PEHMSI KaK pe3yjibTaTa M3Y4YEHHs] OCHOB CTPOEHUS MaTepuu
¥ QyHIaMEHTAJIbHBIX 3aKOHOB (DU3UKH;
e (opmupoBanue ymeHW OOBSICHATH SIBICHUS C HCIONBb30BAaHWEM (DHU3MYECKUX 3HAHUH U
HAYYHBIX TOKAa3aTCIIbCTB,
e (dopMUpOBaHME NPEJICTABICHUNA O PONM (U3MKHU JUIsl Pa3BUTUS JAPYTUX ECTECTBEHHBIX HayK,
TEXHHUKH U TEXHOJIOTHH;
Pabouast mporpamma ydeOHON AUCHUIUIMHBI «DU3NKA» HUMEET MEXKAUCIUIUIMHAPHYIO CBS3bh C
001e00pa3oBaTeIbHBIMU YY€OHBIMU AUCIMIUTMHAMKA Matematuka, Xumusi, buonorus, ['eorpadusi.
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2 IIJIAHUPYEMBIE PE3YJIbTATBI OCBOEHUS YYEFHOM JUCIIATLINHBI

OcBoenmue cojiepxanust yueOHoH nuctmmianabl «Pu3nkay o0ecrednBaeT JOCTHKEHHE 00yUYaIOIUMUCS CIEAYIONNX Pe3yabTaToB:

O6mme u npodeccuoHATbHBbIE

Ilianupyembie pe3yabTaTbl 00y4eHUs

KOMIEeTeHIUH JInyHOCTHBIE / MeTanpeAMeTHbIe IIpeameTHbIe
OK 01 Bseibupare crmocoObl | JlndHoCTHBIC pesymbrathl  OCBOCHHS yueOHoW aucumumisl | [TPO1. copMUPOBAHHOCTH MPEJACTABICHHA O POJIU U
perteHus 3ajay | OTPAKAIOT  TOTOBHOCTL M CNOCOGHOCTL  OOYHAIOWMXCH | \ocre ()M3UKM M ACTPOHOMHH B COBPEMEHHOI HayqHO#

HpO(beCCHOHaHBHOﬁ ACATCIIBHOCTH
INPUMCHUTCIIBHO K  pa3JIMYHbIM
KOHTCKCTaM

PYKOBOJACTBOBAaThCSl C(HOPMHUPOBAHHON BHYTpPEHHEW IO3ULIMEH
JUYHOCTH, CHCTEMOH IIEHHOCTHBIX OpPHUEHTAIMi, MO3UTHUBHBIX
BHYTPCHHUX YOEXKICHHI, COOTBETCTBYIOUIUX TPATUIIMOHHBIM
LEHHOCTAM POCCHICKOTO 0O0IIecTBa, PACIIMPCHUE >KHU3HECHHOTO
OTIBITA W OTIBITA IESATCIHFHOCTH B IPOLECCE PeaTn3aliil OCHOBHBIX
HaIpaBJICHUH BOCHUTATEIFHOW NESITEIHHOCTH, B TOM YHCIE B
4acTH:

TPYAOBOT'O BOCIIUTAHUS:

JIP25. unmepec K pasiuuHubiM cepam  npogeccuoHanbHou
OesImeNbHOCU, YMEHUE CO8ePUIAmMb OCO3HANHHDIL 8b1O0D OYyOyuel
npogheccuu u peanu308ul8ams COOCMEEHHbBLE HCUSHEHHbLE NIIAHDbL;

MertanpenMeTHble pe3yJIbTaThl OCBOSHHS Y4YEOHOW AMCHUIUTHHBI
OTPaXaIoT:

8.1. OBnanenue YHHUBEPCATbHBIMU
M03HAaBaTEJIbHBIMU JIECTBUAMMU:

a) 0a30BBIC JJOTHICCKUE JCHCTBUS:

MPI. camocmosamenvHo @opmyauposames u aKmyanusuposanms
npobnemy, paccmampusams ee 6CeCmopoHHe,

MP2. ycmaHnasnueams cywecmeeHHvlll NPUHAK UlU OCHOBAHUS
07 cpasHenus, Kiaccugurayuu u 0600ujenus,

MP3. onpedensmob yenu OesimenrbHOCMU, 3a0A8aMb NAPAMEMPbL U
Kpumepuu ux 00CmuICeHUs;

y4eOHBIMU

MP4.  eviagiamb  3aKOHOMEpHOCMU U HPOMUBOpEYUss 8
PaccmMampusaemoix A671eHUsX,
MP5. enocumb Koppekmusvl 8 OesAmeibHOCMb, OYeHUBAMmb
coomeemcmeue  pe3yibmamos — yeiaMm, — OYeHu8amv  PUCKU
nocneocmeutl 0esmenbHoCmu,
MP6. pazeusamv  KpeamusHoe  MblULICHUE NpU  peuleHuu

KapTHHE MHpa, O CUCTEMOOOpasyoliel ponu (GU3NKU B
pa3BUTUM  €CTECTBEHHBIX  HAyK, TEXHUKHM U
COBPEMEHHBIX TEXHOJIOTUH, O BKJIAJE POCCHHCKHX U
3apyOeKHBIX YYCHBIX-(U3UKOB B DPAa3BUTHE HAYKH;
HOHUMaHWE (UBNYECKON CYIIHOCTH HaOJII0JaeMbIX
SIBJIGHUH MHKpPOMHpa, MaKpoMHMpa M Meramupa;
IIOHMMAHHUE pOJIN AaCTPOHOMHHM B IIPAKTHYECKOH
NESATENIbHOCTH YeJOBEeKa M JlajbHEWIIEeM Hay4yHO-
TEXHUYECKOM  pa3BUTUH,  POJHU ¢usuku B
¢bopMupoBaHMM  Kpyrosopa U  (PyHKIMOHAJIbHON
IPaMOTHOCTH YEJIOBEKA JUIsl PEIICHUs NPAKTUYECKHUX
3a/1a4;

[IPG2. cdopMuUpOBaHHOCTh YMEHHH pAacCIO3HABATH
¢usnueckue ABieHUs (IPOLECChl) U OOBACHATh UX Ha
OCHOBE W3YYECHHBIX 3aKOHOB: pPaBHOMEPHOE U
PaBHOYCKOPEHHOE pSIMOJIMHEHHOE JIBUKEHHE,
CBOOOJHOE MaJieHHE Tell, IBUKEHUE 10 OKPY>KHOCTH,
WHEpLMs, B3aUMOJIEHCTBUE Tel, KojedaTeabHOoe
JBUKEHUE, pe30oHaHc, BOJIHOBOE  JIBUJKEHHUE;
mud¢y3usa, OpOyHOBCKOE  JIBUKEHHE, CTPOCHHE
KHUJIKOCTEH M TBEpABIX TeJl, U3MEHEHHE o0beMma Tell
npu HarpeBaHUU (oxyaxaeHun), TEIJIOBOE
paBHOBECHE, HCIApEHHME, KOHJIEHCAlUs, IUIABICHUE,
KpUCTaJJIN3alus, KUIeHNUe, BIaXXHOCTh BO3/1yXa, CBS3b
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JHCUZHEHHBIX NPODIEM,

0) 0a30BBIC UCCIICIOBATEIBCKIE ICHCTBH:

MP7. enademv  HaBbIKAMU  YUEOHO-UCCACO0BAMENbCKOU U
NPOEeKMHOU 0esAmMeNbHOCU, HABLIKAMU pPaA3peweHus npodiem;
MPI2. 8YIAGNIAMD NPUYUHHO-CIeOCMBEHHble ces3uU u
aKmyanu3uposams 3a0ayy, 6vl08U2amb 2UNOme3y ee peuileHus,
Haxooumsv apeymeHmol ona O0oKazamenbcmada ceoux
ymeepacoeHutl, 3a0a8ams napamempsl U Kpumepuu peuenus,
MPI3. ananusuposamv noayuenHvle 8 Xole peuleHus 3a0auu
pesyivmamol, KpUmMuyecku OYeHusamv Ux OOCMOBEPHOCb,
NPOSHO3UPOBAMb USMEHEHUE 8 HOBbIX YCIOBUSX,

MPI17. ymemv nepenocumv 3HAHUS 6 NO3HABAMENLHYIO U
NPAKMU4ECKyio 00acmu HCUZHEOeSIMeNIbHOCU,

MPI18. ymemv unmezpuposame 3HAHUSA U3 PAZHLIX NPEOMEMMHbIX
obnacmet;

MPI19. ewi0sucame Hoevle uoeu,
NOOX00bL U peuleHuUs,

MP20. cmasumv  npobremvl U
AbIMEPHAMUBHbBLE PEUEHUL,

npedﬂaeamb opucuHdajlbHole

3adauu,  Oonyckaroujue

CpeaHel KNHETUYECKOW SHEPTUH TEIIOBOTO JIBHKEHUS
MOJIEKYJI C aOCOJIOTHON TEeMIEepaTypold, MOBBIIMICHHUE
JIaBJICHUSl ra3a IpU €ro HarpeBaHWM B 3aKPbITOM
COCyJie, CBA3b MEXJY MapameTpaMu COCTOSIHUS rasza B
H30IPOLIECCaX; JJIEKTPU3ALUs TeJl, B3aUMOJCHCTBUE
3apsJ0B, HarpeBaHuWe MPOBOJHMKA C  TOKOM,
B3aHMMOJICHCTBHE MarfamToB, 3JIEKTPOMArHUTHAs
WHIYKIUS, I€HCTBUE MAarHUTHOTO TOJISl HA MPOBOIHUK
C TOKOM W JABWXKYLIMKCS 3apsiji, JIEKTPOMAarHUTHbBIE
KOJIEOaHMs H BOJIHEI, MPSAMOJIUHEITHOE
pacmnpoCTpaHEHUE CBETA, OTPAXEHUE, MPEIIOMIICHUE,
uHTephepeHIus, MUPpaKus W TOJIPU3ALMSI CBETa,

JWCTIepCUsi  CBeTa;  (POTOIICKTPUUECKUH  IPPEKT,
CBETOBOE JAaBJICHHE, BO3HUKHOBEHHE JIMHEHYaToro
CIeKTpa  aromMa  BOJOPOAA,  €CTECTBEHHas U

UCKYCCTBEHHAs paJIMOAKTUBHOCTH;
[1P65. ymeHue YYHTHIBAaTH TPAaHUIBI MPUMEHEHHS
U3yYEHHBIX (U3NYECKUX MOJICNCH: MaTepuanbHas
TOUYKa, MHEpIMAlIbHAs CHCTEMa OTCueTa, HAealbHbIN
ra3; MOJIEIM CTPOEHHUS Ta30B, KUIAKOCTEW U TBEPJBIX
T€JN, TOYEYHBIA DIIEKTPUYECKUN 3apsn, sAepHas
MOJIENb aTOMa, HYKJIOHHAsi MOJIETIb aTOMHOTO si/ipa Mpu
peleHny (GU3NYECKUX 3a/1a4;

[TPy3. cdhopmMupoBaHHOCTH  YMEHHS  pa3auyvarh
YCIIOBUS MPUMEHMMOCTH MOAeNeH (U3NYECKUX Tell U
MpOIECCOB  (SIBJICHUI):  WHEpIHAIbHAs  CHCTEMa
OTCYETa, MaTepHalbHas TOYKa, PaBHOYCKOPEHHOE
JBIDKEHUE, CBOOO/IHOE TajfieHue, abCOIIOTHO ympyTrast
neopmarusi, abOCONIOTHO YHpyroe u abCONIIOTHO
HEyNpyTroe CTOJKHOBEHUS, MOJIeNiel rasa, >KUJIKOCTH U
TBEPAOTO (KpUCTAJNINYECKOTr0) TeJa, NICATBHOTO rasa,
TOUEYHBIN 3apsijl, OJAHOPOJHOE AJIEKTPUYECKOE IIOJIE,
OJTHOPOJHOE  MAarHUTHOE TMOJ€, TapMOHUYECKUE
KoJIcOaHMs, MaTEeMAaTHYCCKUH MAaSTHUK, HWJICATbHBIA
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NPY)XKUHHBIA ~ MasTHUK, TapMOHHYECKHE  BOJHBI,
U/I€abHbIM KOJIeOATeNbHbIM KOHTYp, TOHKasl JIMH3a;
MoJIeNIell aToMa, aTOMHOT'O Si/pa U KBaHTOBOM MOJENH
CBETA;

[IPy4.  chopMHpPOBaHHOCTE  yYMEHHUS  OOBACHATH
O0COOEHHOCTH IPOTEKaHWsl (U3NYECKUX  SIBICHHM:
MEXaHUYECKOe JIBI)KEHUE, TEIIOBOE IBKEHHUE YaCTHI
BEILECTBA, TEIUIOBOE paBHOBEcHE, OpPOYHOBCKOE
nBwkenue, auddysus, ucnapeHwe, KUINCHHE H
KOHJIEHCAllUs,  IUIABJI€HUWE M  KpUCTaJUIM3alus,
HAMpaBJICHHOCTh TEIUIONIEPEIau, IIEKTPU3ANHA Te,
9KBUIIOTEHIMAJIBHOCTH IOBEPXHOCTH  3apsSKEHHOTO
IPOBOTHHKA, AIIEKTPOMArHUTHON VHTYKIIH,
CaMOMHTYKIIIH, 3aBUCUMOCTH COIIPOTHUBIICHUS
HOJIyIPOBOJHUKOB "p-" 1 "n-TUMOB" OT Temiieparypsl,
pe3oHaHca, UHTepdepeHIUH BOJH, JU(PaKLUH,
JCTIEPCUH, TIOJHOTO  BHYTPEHHEIO  OTPaKEHHS,
dorodddexr, Ppuznueckne MPUHIUIBI CIIEKTPATEHOTO
aHanu3za W paboTel Jjaszepa, "ambda-" u "Oera-"
pacmaipl sep, TaMMa-u3JIydeHue sep;

I1Py9. copMupOBaHHOCTH YMEHHMSI pellaTh pacueTHbIE
33a4yd  C SABHO 33aJaHHON H HEIBHO 3aJaHHOU
¢u3nyeckoil MOAENnbIO: Ha OCHOBAaHMM  aHAJIN3a
YCJIOBHSI BHIOMPATh (DU3UUECKHUE MOJIEIH, OTBEUAIOIIHE
TpeOOBaHUAM 3aJlaud, MPUMEHATh (POPMYIIbI, 3aKOHBI,
3aKOHOMEPHOCTH M TOCTYJAThl (M3NYECKUX TEOPH
OpU  HUCHOJb30BAHUM  MAaTEMaTHMYECKHMX  METOJIOB
pemieHus 3a1a4, TPOBOJUTH PacdeThl HA OCHOBAaHUHU
UMEIOIINXCS JTAaHHBIX, aHAJTU3UPOBATh PE3yJbTaThl U
KOPPEKTHPOBATh  METOJBI  PEHmIeHHs C  Y4ETOM
MOJyYEHHBIX pPE3yJibTaTOB; pellaTh KaueCTBEHHbIE
3amauu, TpeOyromue NMPUMEHEHHUS 3HAHUK W3 pa3HBIX
pa3fenoB IIKOJBHOTO Kypca (HU3MKH, a Takke
WHTETPAllM  3HAaHUA W3 JPYTUX  TIPEJIMETOB
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€CTECTBEHHOHAYYHOT'O LUKJIA: BBICTPAUBaTh
JIOTHYECKYIO0 1IETIOYKY pacCy JeHUH C Omopod Ha
W3Y4YCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH H (hHU3HUECKUE
SIBJICHUS;

OK 02 Ucnonw3zoBarhb
COBPEMEHHBIC CpPEJCTBAa IIOMCKa,
aHaim3a u UHTEPIpEeTaAlNuN
nHpopManuu 1 HHOOPMAITMOHHBIC
TEXHOJIOTUU  JUIsl  BBITIOJHEHUS
3a1a4 npoQeCCUOHATBLHOM
JeSTSIbHOCTH

JIudHOCTHBIE pe3yJbTaThl OCBOCHMS y4eOHON AMCHMILTUHBI
OTPaXAIOT  TOTOBHOCTh M CIOCOOHOCTh  OOYYAIOIIMXCS
PYKOBOJCTBOBAThCS  C(HOPMHUPOBAHHON BHYTPEHHEW IMO3UIIUCH
JMYHOCTH, CHUCTEMOM I[IEHHOCTHBIX OpPUCHTAIUMN, MO3UTHBHBIX
BHYTPEHHUX yOESKACHWN, COOTBETCTBYIONIMX TPaIHUIIHOHHBIM
[EHHOCTSIM POCCHHCKOTrO OOIIECTBA, paCHIUPEHHE >KHU3HEHHOTO
OIBITA U OMBITA JAEATEIBHOCTH B MPOIECCE PEaTU3aliid OCHOBHBIX
HAMpPAaBJICHUI BOCIUTATENBHON JEATEIBHOCTH, B TOM YHCIE B
YaCTH:

LIEHHOCTHU HAYyYHOT'0 MO3HAHHUA:

JIP32. chopmuposannocmo MUPOBO33PEHUS,
COOMBEMCMEYIOULe20 COBPEMEHHOMY VPOBHIO  pA36UMuUs
HAYKU U OOWeCmeeHHOU NpaKmuKy, OCHOBAHHO20 HA
ouanoee Kyibmyp, CHoOCOOCMSYIOWe20 OCO3HAHUIO C80e20
Mmecma 6 NONUKYAbIMYPHOM Mupe;

JIP34. oco3nanue yeHHOCMU HAYYHOU OesmelbHOCHU,
20MOBHOCMb ocywecmensameo NPOEKMHYI0 u
UCCe008amMenbCKy0  0esameilbHOCMb  UHOUBUOYATbHO U 8
epynne;

MertanpeaMeTHble Pe3yJbTaThl OCBOCHHS Y4€OHOW JUCIUILTHHBI
OTPaXaIOT:

8.1. OBnaneHue YHUBEPCATBHBIMU
M03HaBaTEJIbHBIMU JICHCTBUSAMMU:

B) pabota ¢ nH(opManuei:

MP21. enrademv Hagvlkamu NOIY4eHUs UHoOpMaAyuu U3
UCMOYHUKOS PA3HLIX MUN0E, CAMOCMOSIMENbHO OCYUWEeCMEIsNb
HOUCK, — AHAMU3,  CUCHEMAMU3AYUI0 U  UHMEPAPEMAYUI0
uHpopMayuu pasiuHbIX 61008 U POPM NPEOCMABIEeHUsL,

MP23.  oyenusamov Oocmogeprnocms, MP24. ucnorvzosamo
cpedcmea UHPOPMAYUOHHBIX U KOMMYHUKAYUOHHBIX MEXHON02ULL 8
peueHuy KOCHUMUBHBIX, KOMMYHUKAMUBHBIX U OP2AHUZAYUOHHBIX
3a0au ¢ cobaooenuem mpeboBaAHULl IPSOHOMUKY, MEXHUKU
bezonacHocmu, eucuenvl, pecypcocOepedicenus, npasosuix U
IMUYECKUX HOPM, HOPM UHPDOPMAYUOHHOU O6€30NACHOCMU,

y4eOHBIMU

ITPGY. chopMUPOBAHHOCTH COOCTBEHHOU MO3UIIUU TIO
OTHOLLIECHHIO K ¢buznueckoin uHpopManuuy,
MOJlyyaeMoil M3 pPa3HbIX HCTOYHHUKOB, yMEHHI
UCIIOJIb30BaTh LU(POBBIE TEXHOJIOTUU Ui IIOMCKa,
CTPYKTYPHUPOBAHUS, HHTEPIPETALUN U TPEICTABICHUS
yu4eOHOM M Hay4HO-NOMYJSIpHOM  MH(OpMaIuy;
pa3BUTHE YMEHHI KPUTHUYECKOTO aHAIIN3a MOJTydaeMOoi
uHdopmanuu;

[1P66. BmajgeHHe OCHOBHBIMH METOJAMH HAyYHOTO
[IO3HAHUS, HCIOJIb3YeMbIMU B (PU3MKe: NPOBOAUTH
npsMble W KOCBEHHBIE M3MEpeHHs (Pu3muecKux
BEJINYMH, BBIOMpAs ONTUMAJIbHBIA CIOCO0 M3MEpEeHHUs
M UCHOJB3yS  M3BECTHBIE  METOAbI  OILCHKHU
HOTrPEeIIHOCTEN U3MEPEHUH, POBOAUTH UCCIIEI0BaHUE
3aBHCUMOCTEH bu3neckux BEJINYHMH c
UCIIOJIb30BaHUEM TPSMBIX H3MEPEHUH, OOBICHATH
MOJTyYeHHBIE pe3yNbTaThl, HWCHOJB3ys (u3nueckue
TEOPUM, 3aKOHBl M TIOHATHUSA, M JIeJIaTh BBIBOJIBI,
coOmronarh mpaBuia Oe3omacHoOro Tpyjaa IpHU
NPOBEIEHUN HCCIEOBaHUI B paMkax Yy4eOHOro

JKCIIEpUMEHTA u y4eOHO-UCCIIeI0BATENIbCKON
NEeSTeIbHOCTH  C  HUCIOJb30BaHUEM  IU(PPOBBIX
W3MEpUTENBbHBIX  YCTPOMCTB M JaOOpPaTOpHOIO

o0opyoBaHus; cOPMHUPOBAHHOCTh NPEACTABICHUN O
METOAax TMOJNyYeHHUs] HAYYHBIX AaCTPOHOMHYECKHUX
3HAHUI;

[1Pyl1. oBnanenue pa3iMuHbIMH CLIOCOOAMU pabOTHI €
uHpopmanuen ¢du3ngeckoro coJiepKaHUs c
WCIIOJIh30BAHUEM COBPEMEHHBIX HH(DOPMAITMOHHBIX
TEXHOJIOTHH, pa3BUTHE YMEHUH KPUTHUECKOTO aHAIMN3a
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Y OLICHKH JIOCTOBEPHOCTH MOJIy4aeMOi HHPOPMAIUH;

OK 03 [InanupoBaTh u
pealln30BEIBATh coOCTBEHHOE
npoeCCUOHATLHOE U JINYHOCTHOE
pa3BUTHE, TPEIIPUHUMATEIBCKYIO

JEATEILHOCTD B
npogeccuOHaTBLHON cepe,
UCIIOJIb30BATh 3HAHUS o
(¢uHAHCOBOW  TIpPaMOTHOCTH B
Pa3IUYHBIX KH3HEHHBIX
CHUTYaIUSIX

Jlu4HOCTHBIE pe3yJbTaThl OCBOGHMS y4YeOHOH JMCUWIUTUHBI
OTpaXalOT  TOTOBHOCTE W  CIIOCOOHOCTH  OOYYaIOMIMXCS
PYKOBOJCTBOBaThCSI  C(hOPMUPOBAHHON BHYTpEHHEH MO3HMIHEH
JUYHOCTH, CHCTEMOHW IICHHOCTHBIX OpPHCHTAIWi, HO3UTHBHBIX
BHYTPEHHUX yOEKIEHWH, COOTBETCTBYIOUINX TPAJUIHOHHBIM
LIEHHOCTSIM POCCHHCKOTO OOIIECTBa, PAaCHIMPEHHE >XHU3HEHHOTO
OTIBITa U OMBITA AEATEIHHOCTH B NPOIECCE PEaU3alii OCHOBHBIX
HarpaBJeHUH BOCIUTATEIbHOH JEATENbHOCTH, B TOM 4YHCIE B
4acTH:

JIYXOBHO-HPaBCTBEHHOI'O BOCITUTAHUS:

JIPI2. cgpopmuposanHocms HPABCMBEHHO20 CO3HaHUS,
IMUYECKO20 NOBEOCHUSL,
JIP13. cnocobnocms oyeHugamv CUMYayuro U  NPUHUMAMD

OCO3HAHHble  peuwleHus,  OPUEHMUPYACL  Ha
HPABCMEEHHbLe HOPMbL U YEHHOCTIIL,

JIP14. ocosnanue nuyHo20 6K1A0A 8 NOCHMPpOeHUe YCMOUdUgo2o
6yoywezo;

TPYAOBOTO BOCIIUTAHUS:

JIP26. 2omosHocmb u  cnocobHocmv K - 006pazosamuilo  u
Camooopazo8aHuI0 Ha NPOMANCEHUU 8Cell HCUSHIL
MeramnpenMeTHbIe pe3yabTaThl OCBOCHUS Y4eOHOH AMCHUIIINHEL
OTPAXAIOT:

8.1. OBnanenue YHHUBEPCATbHBIMU
M03HABaTEJIbHBIMU JIECTBUAMMU:

0) 0a30BBIE UCCIICIOBATEIIBCKUE ICHCTBHS:
MPI1. cmasume u @opmyruposams cobcmeeHHvle 3a0adu
06paz06amenbHoll OesTMeNbHOCIU U HCUSHEHHBIX CUMYAYUSX,

MOpalbHO-

y4eOHBIMU

8.3. OBnasmeHue  yHHMBEPCAIBHBIMU  PETYJISATUBHBIMU
NEUCTBUSAMU:

a) caMOOpTaHU3aIlus:

MP38.  camocmosamenvho  OCywecmensims — NO3HABAMENLHYIO
OesimenbHOCmb, BbIAGIAMb npobaembvl, cmagums u
gopmynupoeams  cobcmeennvle  3a0auu 8 00pPA308aMENbLHOU

0esimenbHOCIU U JHCUSHEHHBIX CUMYAYUSIX,

MP39. camocmosamenvHo cocmasisims HaaH peuleHus npooremul ¢
yuemom UMerWUxcsa pecypcos, coOCMEeHHbIX BO3MONCHOCMEU U
npeonoumenuil,

MP44. cnocobcmeosams hopmuposanuio u nPposeieHUI0 WUpoKou
9pyouyUY 8 pAasHelX O0OAACMAX 3HAHUU, NOCMOSHHO NO8bIUAMb

[TP67. chopMUpOBaHHOCTb YMEHHUS peliaTh PacueTHHIE
3aJaud C SBHO 3a/JIaHHOW (DU3MYECKOH MOJENbIo,
UCTIONB3Ysl (pU3MUecKre 3aKOHbl M MPHUHIMUIIBI, Ha
OCHOBE  aHajJIM3a YCJIOBMsS  3aJaud  BbIOMpaTh
(Gu3nuecKkyr0  MOJeNnb,  BBIACHATH  (PU3NYECKUE
BEIMYUHBI W (HOpMyINbl, HEOOXOAMMBIE JUIS ee
peuieHusi, NOpPOBOAUTH  pacdyeTsl U OLEHUBATh
peambHOCTh  MOJIyYEHHOTO 3HAueHHsl (U3NYECKOH
BEJIMYUHBIL pewath KAueCTBEHHbIE 3a/1a4u,
BBICTpauBasi JIOTMYECKH HENPOTHBOPEUUBYIO LEHNOYKY
pacCyKJI€HUA C ONOpOM Ha HU3YUYEHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (PH3UUECKUE SBIICHHS,

[1PG4. BnameHue 3aKOHOMEPHOCTSAMH, 3aKOHAMH U
TeopusiMu (3aKoH BcemupHoro Tsarorenus, [, 11 u III
3aKOHbl HBIOTOHA, 3aKOH COXpPAaHEHHUsS MEXAHUYECKOU

OHCPIrvur, 3aKOH COXpaHCHHUA HWMITYJIbCA, IPHUHIHUIL
Cyneprno3snuuun CHII, IIPUHIUIT PaBHOIIPABHOCTHU
HNHCPUHAJIBHBIX CUCTEM OTCUECTa, MOJICKYJISIPHO-

KUHETUYECKYI0 TEOPUIO CTPOCHUS BEILECTBA, I'a30BbIE
3aKOHbI, TIE€PBBIA 3aKOH TEPMOAMHAMHKH;, 3aKOH
COXpaHEHHUs AJIEKTPUYECKOro 3apsiaa, 3akoH Kyrowna,
3akoH OMma JJid yyacTka Ienu, 3aKkoH OMa /i TOJTHOM
AJIEKTPUYECKOM 1enHu, 3aKkoH Jxoyns - JIeHna, 3akoH
AJIEKTPOMArHUTHON HMHAYKUWH, 3aKOH COXPaHEHUs
SHEPIrHM, 3aKOH MPSMOJIMHENHOrO0 paclpOCTPAHEHUS
CBETa, 3aKOH OTPAXEHUS CBETA, 3aKOH IMPEIOMIICHUS
CBETA; 3aKOH COXPAHEHMS DHEPIUM, 3aKOH COXPAHEHUS
WMITYJIbCA, 3aKOH COXPAHEHUS JIEKTPUUYECKOTO 3apsiia,
3aKOH COXpPAHEHHMS MacCOBOIO YHUCJA, ITOCTYJAThI
bopa, 3akOH pagMOaKTUBHOTO pacraja); yBEpPEHHOE
HCIOJIb30BAHUE 3aKOHOB M 3aKOHOMEPHOCTEW IpHU
aHann3e (PU3NYECKUX SBJICHUN U TIPOIIECCOB;

[IPy2. cdopMUPOBAaHHOCTh CHUCTEMBI 3HAaHUH O
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€601l 00pPA308amMebHBIN U KYAbMYPHbLU YPOBEHD,

0) cCaMOKOHTPOJIb:

MP46. e1a0emb HagbiKaMu NOZHABAMENLHOU peqhiieKcuu Kax
OCO3HAHUS COBEPUIACMBIX OCUCMEUTL] U MbICTUMENbHBIX NPOYeccos,
Ux pe3ynbmamos u OCHO8AHUIL,

MP47. ucnonvszosamos npuemvl pegpiexcuu Ol OYeHKU CUmyayuu,
8b100pa 6epHOCO peuleHus;

MP4S8. ymemv oyenuéamv pucku u CGOEBPEMEHHO NPUHUMAMNb
Ppewlenus no Ux CHUMNCEHUIO;

(Gu3NYEeCKUX 3aKOHOMEPHOCTSX, 3aKOHAX, TEOpPHUsX,
JEUCTBYIOIUX HA YPOBHIX MUKPOMHpA, MaKpOMHUpa U
Merammpa, IpeACTaBICHUH O BCEOOIIEM XapakTepe
(u3NYEeCKUX 3aKOHOB; IPEJACTaBIEHUI O CTPYKType
MOCTPOEHHsST (U3NYECKOH TEOpHH, 4YTO TO3BOJUT
OCO3HaTh pOJIb  (PyHJAMEHTaJbHBIX 3aKOHOB U
NPUHLMIIOB B COBPEMEHHBIX IPEJICTaBICHUAX O
IpUpoZe, MOHATh TI'PAaHUIBI NPUMEHUMOCTH TEOpHil,
BO3MOXXHOCTM WX IPUMEHEHHUs /s  OINHUCAHUs
€CTECTBEHHOHAYYHbIX SIBJICHUHN U MIPOLIECCOB;

[IPy5. copmMupoBaHHOCTb yMEHMH IPUMEHATH
3aKOHBl KJIACCHUYECKOH MEXaHMKH, MOJEKYJISIPHOM
GU3MKH W TEPMOJMHAMUKH, DIEKTPOAWHAMHKH,
KBaHTOBOM (M3MKM JuId aHaluM3a M OOBACHEHUs
SIBJIGHUH MHUKpPOMHpa, MaKpoMHpa M Meramupa,

pasnuyaTh yCIIOBUS (rpaHuILBI, 00JacTh)
NPUMEHUMOCTH  (U3WYCCKUX 3aKOHOB, IOHUMATh
BCeOOIMiI  xapakTep (QyHIAMEHTAIBHBIX 3aKOHOB

(3aKOH COXpaHEHUS MEXaHUYECKOM H3HEepruM, 3aKOH
COXPAHEHHUS UMIIYJIbCa, 3aKOH BCEMUPHOTO TATOTEHUS,
NEPBBIA 3aKOH TEPMOAMHAMMKH, 3aKOH COXpPaHEHHS
JIEKTPUUECKOTO 3apsjia, 3aKOH COXPAHEHHsI YHEPTHUH)
Y OTPaHMYEHHOCTH HCIIOJI30BAHMS YACTHBIX 3aKOHOB;
aHAIM3UPOBATh (U3NYECKUE TIPOLECCHI, HCIOIb3Ys
OCHOBHBIE IIOJIOKEHHSI, 3aKOHbI M 3aKOHOMEPHOCTH:
OTHOCHUTENIbHOCTb MEXaHUYECKOTO JIBUKEHMUS,
(opMyJIbl KHHEMAaTUKN PaBHOYCKOPEHHOTO JBMIKEHUS,

npeoOpasoBanuss  lamunmes g CKOpocTH U
nepeMenieHusi, Tpu 3akoHa HplOTOHa, NOPUHIUI
OTHOCHUTENBHOCTH [ 'anmuiesi, 3akOH  BCEMHPHOTO
TATOTEHUS, 3aKOHBl COXpaHEHUS HMIyJbca U
MEXaHWYECKOW DHEPruHu, CBs3b pabOTBHl CHIJIBI C
W3MEHEHUEM  MEXaHMYECKOM  JHEpruu,  YCIOBHS
paBHOBECHsI TBEpPJOr0 TeJa; CBSI3b  JABJICHUS
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HJICaJIbHOTO T'a3a CO CPEIHEW KMHETUYECKOM dHEpruei
TEIUIOBOTO JIBUYKEHUS M KOHLEHTPALUMEH €ro MOJEKYJI,
CBA3b  TEMIIEpaTypbl  BEIleCTBAa CO  CpeaHeH
KMHETUYECKOW DHEPTUEd €ro 4acTHll, CBS3b IaBICHUS
HJICaJIbHOTO ra3a C KOHLEHTpaluued MOJEKYyJd U €ro
TeMmrepaTrypoi, ypaBHeHue MeHnneneeBa-Kianeiipona,
NEPBBI 3aKOH TEPMOJUHAMMKH, 3aKOH COXpPaHEHUs
SHEPruu B TEIUIOBBIX IIPOLIECCAX; 3aKOH COXPAaHEHUs
3JIEKTPUYECKOTO 3apsna, 3aKOH Kynona,
HOTEHLUAIBHOCTh IJIEKTPOCTATUYECKOTO 0JI,
OPUHLUI  CYyHEpHO3ULUU  DJIEKTPUUYECKUX  IOJIEH,
3akoHa Kyiiona; 3akoHbl OMa Juisl yyacTKa LIETH U IS
3aMKHYTOM JJIEKTPUYECKOM LenH, 3akoH J[xoyiis-
Jlenua, 3aK0H 3JEKTPOMarHUTHOM MHAYKLHH, IPABUIIO
Jlenna, ITOCTYJIAThI CHEeLMAIbHOM TEOpUU
OTHOCUTEJIBHOCTH OHHIITEWHA, YpaBHEHHE
Onnmreitna s ¢porodddexra, mepBelii U BTOPOU
noctynarel  bopa, mOpuHLMII  HEOIpeneIeHHOCTH
I'eiizenOepra, 3aKOH COXpaHEHHs 3apsia, MaccoBOTO
yycllia M DBHEPTUM B SJACPHBIX pPEAKIUSAX, 3aKOH
pazvoaKTUBHOTO pacnania;

[IPy6. cdopMupoBaHHOCTb yMEHMH NIPUMEHATH
OCHOBOIOJIArarolMe  aCTPOHOMUYECKHE  IOHATHS,
TEOpPUHM U 3aKOHBl JUI1 aHaldu3a U OOBACHEHUs
(U3NYECKUX MPOLECCOB MPOUCXOAIINX Ha 3BE3/aX, B
3BE3JHBIX CHCTEMaX, B MEXIaJaKTUYECKOU Cpene;
JBIDKEHUSI HEOECHBIX TeJd, OHBOJIOLNMM 3Be3]l H
Bcenennoi;

[IPy7. chopMHUpOBaHHOCTh YMEHHMH HCCIEN0BAaTh U
aHAJIM3UPOBATh pa3HoOOpa3Hble (hU3HUECKUE SBICHUS
U CBOHCTBa OOBEKTOB, NMPOBOAUTH CaMOCTOATEIbHbIC
HCCIIEIOBaHUsI B pealbHBbIX U JabOpaTOPHBIX
YCIIOBUSIX, YUTaTh M AHAJIU3UPOBATh XaPAKTEPUCTUKU
puOOPOB M YCTPOMCTB, OOBSCHATH MPUHIMIBI HX
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paboTsr;

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

MertanpenMeTHbie Pe3yJbTaThl OCBOCHHS Y4YE€OHOW JMUCHUILTHHBI
OTpaXaloT:

8.2. OBnaseHre YHUBEPCATBHBIMA KOMMYHHUKATUBHBIMU
JIEUCTBUSIMU:

0) coBMECTHAs ACATEIBHOCTD:

MP31. noHumame u UCNOIL308AMb NPEUMYUWECTBA KOMAHOHOU U
UHOUBUOYATILHOU pabombl;

MP32. gvibupams memamuxy u Memoobl COBMEeCMHbIX OeUCMBULL C
yuemom oOwWuUX UHMEPeco8 U BO3MONCHOCMEN KaHNCO020 UJeHd
KOJUIeKMUued;

MP33.  npumumamsv  yeiu  COBMECMHOU  OesAMeNbHOCU,
Opeanuzoevleams U KOOPOUHUPOBAMb  Oelcmeus no  ee
00CMUIICEHUIO: COCMAGISIMG NIAH OCUCMEUIL, PACnpedesinG PO
C  yuemom MHEHUIl YYACMHUKOS 00CYyjicOams — pe3yibmantvl
cosmecmuoll pabomoi;

MP34. oyenusamv Kauecmeo c60e20 GKIAOA U  KAANCO020
VUACMHUKA KOMAHObL 8 0OWUll pe3yibmam no paspadomaniblm
Kpumepusim,

MP37. ocywecmensimes nO3UMUGHoe Cmpame2uyeckoe no8eOeHuUe 8
PA3TUYHBIX CUTYAYUSIX, NPOSGIAMb MEOPUECME0 U 8000padicetue,
ObIMb UHUYUAMUBHBIM,

8.3. OBnasgeHHe  YHHMBEPCAIBHBIMH  PETYJSATUBHBIMU
IEUCTBUSIMHU:

T') IpuHsTHE ce0sl U APYTHX JIO/ICH:

MP54. npunumamv cebs, NOHUMAS CBOU HEOOCHMAMKU U
docmouncmaa,

MP55. npunumams Momugvl u apeymenmvl Opyeux Jaoei npu
auHanuse pe3ynbmamos 0essmenrbHOCu,

MP56. npusnasamv c8oe npaso u npago Opyeux Jnoell Ha
owmuobKu,

ITP610. oBnameHue yMeHUsSMH padOTaTh B TPyMIe C

BBINIOJITHCHUEM  Pa3JM4YHBIX  COLMAIbHBIX  pOJIEH,
IUIAaHUPOBaTh ~ pabdoOTy  TIPYIIbI,  palHMOHAIbHO
pacupenesarb  ACATENIbHOCT B HECTaHJAPTHBIX

CUTyalusaXx, aJICKBATHO OLICHMBATL BKJIAJ KaXXIOTO0 H3
YYaCTHUKOB TPYHIIBI B PELICHHE paccMaTpuBacMOi
poOIIEMBI;

OK 05 OcyuiectBisTh YCTHYIO W
MIMCbMEHHYI0 KOMMYHHUKAIIUIO Ha
rocy/1apCTBEHHOM A3BIKE
Poccuiickoit denepanuu ¢ yueTtoM
0COOEHHOCTEH  COLMANBLHOIO H
KYJIbTYPHOI'O KOHTEKCTA

JlnqHOCTHBIE pe3yJibTaThl OCBOEHHS y4eOHOH JAMCHUIUTHHBI
OTPaXalOT  TOTOBHOCTH M CHOCOOHOCTH  OOyYaroIIUXcs
PYKOBOACTBOBAaThCSl C(HOPMHPOBAHHONH BHYTpPEHHEH IO3ULIHEH
JUYHOCTH, CHUCTEMOH LEHHOCTHBIX OpPUEHTALUIl, MO3UTUBHBIX
BHYTPEHHUX YOEXIEHHH, COOTBETCTBYIOUINX TPaJUIHOHHBIM
[EHHOCTAM POCCHIICKOTO 00IIecTBa, pPACIIMPEHHE >XH3HEHHOTO
OTIBITA ¥ OTIBITA JEATEIFHOCTH B TPOIIECCE PEATH3aINN OCHOBHBIX
HaIpaBJICHUIl BOCHHUTATEIIFHOW JESTEeIbHOCTH, B TOM UHCIE B

[TPy12. OBJIAJICHHE OpraHU3allMOHHBIMU u
[IO3HABATEIbHBIMU ~ YMEHUSIMH  CaMOCTOSITEIBHOIO
NpUOOpeTeHusT  HOBBIX  3HAaHMH B Ipolecce
BBITIOJTHEHUS IIPOEKTHBIX " y4ebHo-
HCCIIEIOBATeNIbCKUX paboT, yMeHHs MU palboTath B
IpyHIe€ C BBIIOJHEHUEM PA3JIMYHBIX COLMAIBHBIX
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YacTH:
JCTETHYECKOTO BOCIIUTAHUS:

JIP16. acmemuueckoe omuouwieHue K Mupy, 6KIOUYAsl ICMEMUKy
6bzma, HAYYHO20 U MEeXHUu4YecKozo meopdecmea, cnopma, mpyc)a u
06W€CM6€HHblx omnome}mﬁ;

MertanpenMeTHbIe Pe3yiIbTaThl OCBOCHUS YYEOHOW JHCITUIIIMHEI
OTPaKAIOT:

8.2. OBnaseHue YHUBEPCATbHBIMH KOMMYHUKATHBHBIMU
JICHCTBUSAMU:

a) oOmeHue:

MP26. ocywecmenams KOMMYHUKAYUU 80 8cex chepax HU3HU,
MP28.  enrademv  paziuyHbiMu  cnocobamu — obweHus  u
83aUMOOeUCMEUsL

MP29. apeymeHmupoanHo eecmu Oudioe, ymemsv CMASYAMb
KOHGIUKMHbIE CUMYAYUU;

MP30. pazsepHymo u 102UdHO U31A2aMb CE0I0 MOYKY 3PEHUs C
UCHONIb30BAHUEM A3bIKOBbIX CPEOCME;

poJied, TUIaHMPOBaTh PabOTy TPYMIIBI, PAlMOHATIBHO
pacmpeneinsiTh  AEATEIBHOCT B HECTAHIAPTHBIX
CUTyalusaX, aJICKBATHO OLICHMBATL BKJIAJ KaXXIOT0 H3
YYaCTHUKOB TPYHIIBI B PEUICHHE pPaccMaTpuBacMOi
poOIIEMBI;

OK 06 IIposBnsTh rpakIaHCKO-

MATPUOTHIECKYIO MTO3HIIMIO,
JICMOHCTPHPOBATh OCO3HAHHOE
IIOBEICHUE Ha OCHOBE
TPaAULIUOHHBIX

00IIeUeIOBEYECKUX IIEHHOCTEH, B
TOM qucie c y4eToOM
FapMOHI/I3 annuu

MEKHAI[MOHATbHBIX u
Me>1<p CIINTUO3HBIX 0THOHICHI/II>1,
MPUMEHSITh CTaHapTHI

AHTUKOPPYIILIMOHHOTO MTOBEICHUS

JIMuHOCTHBIC PE3yJIbTaThl OCBOCHHUS y4YCOHOW JAMCIUILTHHBI
OTpPaXalOT  TOTOBHOCTH M CHOCOOHOCTh  OOYYaroIUXCs
PYKOBOJACTBOBAaThCSl C(HOPMHUPOBAHHON BHYTpPEHHEW IO3ULIMEH
JUYHOCTH, CHUCTEMOH IIEHHOCTHBIX OpPHCHTAIMH, MO3UTUBHBIX
BHYTPCHHUX YO@XKICHHUI, COOTBETCTBYIOIINX TPaTUIIHOHHBIM
[EHHOCTSAM POCCHICKOTO 0OIIecTBa, PACIIMPCHUE >KHU3HECHHOTO
OTIBITA ¥ OIBITA ESTSIHFHOCTH B IPOLECCE PeaTn3alii OCHOBHBIX
HaNpaBJICHUH BOCHUTATENFHOW IESITEIBHOCTH, B TOM YHCIE B
YacTH:

TPaXIaHCKOTO BOCIIUTAHUS:

JIP1. chopmuposannocmo eparcoanckol nosuyuu 00y4aoue2ocs

KaK aKmueHo2o U OMBEMCMEEHHO20 UJeHAd  POCCULCKO20
obwecmea;

JIP3. npuHamue MpPaOUYUOHHBIX HAYUOHAILHUIX,
obujeuenoseueckux — yMAHUCMU4eckux U  OeMOKPAMUYEeCcKUx
yeHHocmetl,

JIP5. 2omosHocmb  8ecmu  COBMECMHYIO — OesimeNbHOCMb 6
UHmMepecax — 2pajdcOaHCKo20 — 00wecmeda,  y4acmeoeamsv 8
camoynpasieHuu 8 00wWeobpa308amenIbHoOl  OpeaHu3ayuu U

0emcKO-IOHOUECKUX opeanu3ayusx,

JIP6. yMenue 83aUMO0elCmB08ams c COYUATLHBIMU
UHCMUMYmamMu 8  COOMBEMCMeUU ¢ UX  (QYHKyusmu u
Ha3HAYeHUueM,

[TP63. BnageHne OCHOBOMOJATAIOIUMHU (PU3UUESCKIUMHU
NOHSATUSMU M BEIMYMHAMH, XapaKTEPU3YIOIIUMHU
(bu3mvecKre MpoIecchl (CBA3aHHBIMA C MEXaHUYCCKUM
IBUJKEHUEM, B3aMMOJIEHCTBHEM Tel, MEXaHUYECKUMH
KOJIEOAHUSIMU U BOJHAMH;, aTOMHO-MOJEKYJISPHBIM
CTPOCHUEM  BEIIECTBA, TEIUIOBBIMH  IPOLECCAMMU;
3JEKTPUUYECKUM H MarHUTHBIM TTOJISIMH,
BJIEKTPUYECKUM TOKOM, AJIEKTPOMArHUTHBIMU
KOJIEOAHHMSIMM U BOJHAMH; ONTHYECKUMH SIBICHHUSIMHU;
KBAaHTOBBIMH  SIBJICHHSIMH, CTPOCHHEM aTroMa |
aTOMHOTO  sJIpa, PaJUOAKTHUBHOCTHIO);  BJaJIEHUE
OCHOBOMOJIar afOIIUMH ACTPOHOMUYECKUMHU
TTOHATHSIMH, MMO3BOJISIOIIUMH XapaKTepU30BaTh
MPOLECCHl, MPOUCXOAIINE Ha 3BE3JaX, B 3BE3IHBIX
CUCTEMaxX, B MEXraJaKTUUECKOW Cpele; JBHKEHHE
HeOeCHBIX TeJ, DBOIIOINIO 3Be3] U BeeneHHoi;

[TPy1. chopMupoBaHHOCTH TOHUMaHUS POIH (PU3UKU B
SKOHOMHUYECKOM, TEXHOJIOTHMYECKON, COIHAJIbHON U
ITUYECKON cdepax AeAaTeIbHOCTH YENOBEeKa; PO U
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JIP7.  2comosHOCcmb K 2YMAHUMAPHOU U  BOJIOHMEPCKOU
OesmenbHOCmu;

MaTPUOTUYECKOTO BOCIIUTAHUS:

JIPS. cpopmuposanHocmo POCCULICKOU 2PAdHCOAHCKOU

UOEHMUYHOCIU, NAMPUOMUIMA, VEANCEHUS K CB0EMY HaApoOy,
yyecmea omeemcmeenHocmu neped Poounoil, zopoocmu 3a ceou

MecTa (PU3MKHM B COBPEMEHHOM HAay4YHOU KapTUHE
MHpa;  pOJIM  aCTPOHOMHMM B  IPaKTHYECKOU
NEeSITeIbHOCTH 4YeNOBeKa W JajbHEUIIeM Hay4YHO-
TEXHUYECKOM pa3BUTHH;

[MPy13. chopmMupoBaHHOCTb MOTHBALUU K OyIymiei

Kpaii, ceolo Poduny, ceotl s3elk u Kyremypy, npouwioe u | MPOPECCUOHATHHOU JCATCIBHOCTHU 110
Hacmosuiee MHOCOHAYUOHAIbHO20 Hapoda POCCMM,' CHEUAIBHOCTSAM (bI/I3I/IKO-TeXHI/ILIeCK0FO HpO(bI/IHﬂ;
JIP9. YEHHOCMHOe OMmHOUileHue K 2ocy0apcmeeHHblM cumeonam,
UCTHOPUYECKOMY U NPUPOOHOMY  HACNeOuro,  NAMAMHUKAM,
mpaouyusim Hapooos Poccuu, docmuscenusm Poccuu 6 Hayke,
uckyccmaee, cnopme, mexHon02usx u mpyoe.
OK 07 CopeiicTBOBaTh | JIMYHOCTHBIC —pesynbTaThl  OCBOCHWs —yueOHOW aucumiumisl | [TP6S.  cHOpMHPOBAHHOCTH ~ yMEHHSI  MPHMEHSTH
COXPAHCHUIO OKPYXKAIOIICH cpejipl, | OTPKAIOT - TOTOBHOCTL 1 criocobrocTs  obyHatomuxces NOJYYCHHBIC 3HAHHUS U1 OOBSICHEHHS  yCIOBHH

pecypcocOepereHuIo, MPUMEHSITh
3HaHUST 00 W3MEHEHUHW KJIMMaTa,

TIPUHITATIBI OCPEIKITUBOTO
MIPOU3BOJICTBA, 3¢ heKTHBHO
JEWCTBOBATh B YPE3BBIYAMHBIX
CUTYaIUsIX

PYKOBOJACTBOBAaThCSl C(HOPMHUPOBAHHON BHYTpPEHHEW IO3ULIMEH
JIMYHOCTH, CHUCTEMOM ILIEHHOCTHBIX OpHEHTAIUH, MO3UTHUBHBIX
BHYTPEHHUX yOEKIEHHWH, COOTBETCTBYIONINX TPaJUIHOHHBIM
LEHHOCTSIM POCCHHCKOTO OOIIEecTBa, paclIMPEHHE >XHU3HEHHOTO
OIIBITa M OTBITA AEATEIHHOCTH B NPOIECCE PeaM3alii OCHOBHBIX
HaNpaBJICHUH BOCIUTATEIBHOM NEATEIPHOCTH, B TOM YHCIE B
YaCTH:

SKOJIOTMYECKOI0 BOCIIUTAHHUSA:

JIP27. cihopmuposantocme 3K0102UMECKOU KYAbMYPbl, NOHUMAHUE
GNUAHUA  COYUANLHO-DKOHOMUHECKUX NPOYECCO8 HA COCMOSHUE
NPUpOOHOU U  COYUANbHOU Cpedbl, 0CO3HaHUe 210OAIbHO2O
Xapaxmepa 9K0I02UYeCcKUxX npooaem;

JIP28.  nnanupoeanue u  ocywecmeieHue — Oelicmeull 8
oKpyJicalowjeli cpede HA OCHOBe 3HAMUA Yeael YCMOUuYUBo20
PA36UmMUsl 4eno8euecmed

JIP31. pacwupenue onvima OesmeibHOCMU — 9KOL02UYECKOU
HANPAGIeHHOCMU,;

MertanpenMeTHbIe Pe3yJbTaThl OCBOCHHSA Y4eOHOH AUCIUILINHBI
OTpPaXKaloT:

8.1. OBnanenune YHUBEPCAIbHBIMU y4eOHBIMU

M03HaBaTEJIbHBIMU JICHCTBUSAMMU:
0) 6a30BbIE UCCIIEIOBATEBCKUE CHCTBHS:
MPI15. paspabamvieamv nian pewieHusi npoodiemvl ¢ YYemom

AHANU3A  UMEIOWUXCA  MAMEPUAIbHbLIX U HeMAmepuaibHbIX
pecypcos;
MP16. ocywecmenams _yeneHanpagieHHulil _NOUCK _NepeHocd

NpoTeKaHus (pU3MYECKUX SIBJICHUH B NPUPOJE U JJIs
IPUHATUS NPAKTUYECKUX DPELICHUH B IIOBCEIHEBHOU
KU3HM  Juid  oOecrieyeHMss  0€30MacHOCTH  IpH
oOpamieHnu ¢ OBITOBBIMU PUOOPAaMHU M TEXHUYECKHUMHU
YCTPOMCTBAMHU, COXPAHEHUS 370POBbS U COOJIIOJICHUS
HOPM DKOJIOTMYECKOTO IIOBEJIEHUS B OKpY’Karolen
cpeae; IOHUMaHME HEOOXOJUMOCTH HPUMEHEHHUs
IOCTHOKEHUU bu3uKu u TEXHOJIOTUHU ISt
panMOHaIbHOIO IPUPOIOIOIB30BAHUS;

[1Py10. chopmMupoBaHHOCTH YMEHUI aHANU3UPOBATH U
OLICHUBATh MOCIIEACTBHUS OBITOBOM U
MIPOU3BOJICTBEHHOM JeSITEIbHOCTH YeoBeKa,
CBSI3aHHOU € (U3UYECKUMH MpOlleccaMH, C MO3UIUN
9KOJIOTMUECKON 0€30MacHOCTH; MPEACTABIECHUH O
pallMOHAJIbHOM  IPUPOJOINOJIb30BaHUM, a  TaKKe
pa3yMHOM HCIOJIb30BaHUU JOCTMDKEHUH HAyKH U
TEXHOJIOT U JUISL JaJIbHENUIIETO pa3BUTHA
YeJIOBEYeCKOro 00IIeCTBa;
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cpedcme u cnocobos Oelicmeausi 8 NPOPecCUOHANbHYIO Cpedy;

8.2. OpnaseHre YHUBEPCATBHBIMA KOMMYHHUKATUBHBIMU
JEUCTBUSIMU:

0) coBMECTHAs ACATEIBHOCTD:

MP35. npeorazamv Ho8ble NPOEKMbl, OYCHUBAMb UOEU C

nO3UYUU  HOBU3HBL,  OPUSUHATLHOCMU, — NPAKMUYECKOU
SHAUUMOCTU;
8.3. OBnaseHue  yHMBEPCAIBHBIMH  PETYJISATUBHBIMU
JEACTBUSIMH:

0) cCaMOKOHTPOJIb:
MP45. 0asamsb oyenKy HOBbIM CUMYAYUAM, BHOCUMb KOPPEKMUBL

6 O0essmeNbHOCHb, OYEHUBAMb COOMBEMCmeUe  pPe3yibnanos
yeusim;
OK 08 Hcnonb3oBath cpejcTBa | MeranpeaMerbie pesynbTaTsl OCBOCHHs yueOHO# amcummmasl | [IPO11. OBJIAJICHUE (chopmupoBaHHOCTH
Gu3MUeCKOH  KyJbTypbl s | OTPAXKaioT: NpEeACTaBJICHN) IMpaBUIaMH  3alUCH  (PU3HYECKUX
COXpaHEeHUs u YKpEIUIeHUs 8.1 Osnanenne _  YHHBCPCATLHBIMH yCOHEMH bopmyn penbeHO-TOYEUHOW CHUCTEMBI 0003HAUCHHIA
MO3HABATEIIbHBIMHA JIEUICTBUSIMU: o
300POBbA B 5 mpouecce 6) 6a30BbIC HICCIIEI0BATCIBCKHE ICHCTRIS: JL. BpaI/IJ'IH (I[.]'IFI CJICIIBIX n CHa6OBI/I,Z[HH_[I/IX
HpO(i)eCCI/IOHaJILHOI/I ACATCIBHOCTH | Arp1g dagame OYeHKY  HOBbIM  CUMYayusm, OYEHUBAmby 00yyatoImXxcs);
u  I[oaAACpPiKaHuA HCO6XOI[I/IMOFO I’lpu06p€meHHbllZ onwvim;
YPOBHSI ¢busmueckoit | 8.3.  OmnageHWe  yHUBEPCAIBHBIMU  PETYJIATHBHBIMU
IIOATrOTOBJIICHHOCTH JIEHCTBUSAMU:
a) caMOOpraHU3aIIHs:
MP40. oagamv oyeHKy HOBbIM CUMYAYUAM,
MP41. pacwupsame pamku yuebHo20 npedmema Ha OCHOBE TUYHBIX
npeonoumenut,
MP42. Oeramv 0cO3HaHHBL 6bIOOD, APSYMEHMUPOBAMb €20,
bpams 0MeemcmeeHHOCHb 34 peueHue;
MP43. oyenugamov npuodpemeHuvlll Onvim,
OK 09 ITosnp30BaThest | MeranpeaMeTHbie pesysIbTaTsl OCBOCHMs yueOHoi muctmmmmeel | [[Py8. chopMHPOBAHHOCTH MPEICTABICHUH O METOIaX
npodeCCHOHATBHON OTpaXKaroT: MOJIyYCHHUsS] HAyYHBIX AaCTPOHOMHUYECKMX 3HAHHIA,
o 8.1. OBnanenue YHHUBEPCATbHBIMU y4eOHBIMU
AOKYMCHTAIUCU Ha . BJIAACHHUC YMCHUSAMU CaMOCTOATCIIbBHO
M03HAaBaTEJIbHBIMU JIECTBUAMMU:
FOCYZIaPCTBEHHOM H HMHOCTPAHHOM | gy 5o o e NiOBaTeNbCKHE AHCTBHS: dbopMynHpoBaTh [ENh  HCCIENOBaHUS  (TIPOEKTa),
A3BIKAX. MP7. enademv  HagblKamu  Y4eOHO-UCCACO08AMENbCKOU U BBbIIBUT'ATh THIIOTE3BI Ha OCHOBC 3HaI:I'HH
NPOEKMHOU 0esTMENbHOCU, HABLIKAMU PA3PEULeHUst NPODIEM; OCHOBOIOJIATAIOMIMX (PU3NIECKHX 3aKOHOMEPHOCTEN U
MPS. cnocobnocmv u 20mosHOCHb K cAMOCMOAMENLHOMY NOUCKY | 3aKOHOB, IIPOBEPATH nx 9KCIICPUMCHTAJIbHBIMU

Memooos peuterus npakmudeckKux 361()61‘!, NPUMEHEHUIO PA3TUYHbIX
Memooos NO3HAHUA,

Cp€acTBaMu; IJIAHUPOBATHL WU MPOBOJUTH (bmnqeame
OKCIICPUMCHTBI, OIIMChIBATh u AHAJIU3UPOBATH
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MP9. oeradenue euoamu OesmeirbHOCMU NO HOJNYYEHUIO HO6020 HOHy‘-IeHHYIO HpI/I BBITIOJIHEHU U 3KCHepI/IMeHTa

3HAHUA, e20 uHnmepnpemayuu, npeo6pa306anui0 U npuMeHeruro 6 I/IH(bOpMaI_[I/IIO OHpeI[eJISITL ,Z[OCTOBepHOCTb

Pas3iudHblx yll€6Hbl)C cumyayusix, 6 mom uucie npu co30anuu ’ .

p , IIOJIyYEHHOT'O PE3yJIbTATa;

YYEOHbIX U COYUATIbHBIX NPOEKMOo86,

MPI0. @gopmuposanue HayuHo20 mMuna MvlULieHUs, 6ladeHue

HayllHOIZ mepMuHOﬂOZUElZ, KJIo4eebiMU NOHAMUAMU U Memodamu;
[IK 1.5 ObecneunBaTh " [IP68. chopMHUPOBAaHHOCTb YMEHHUS  NPUMEHSTH
KOHTPOJINPOBATh colOuoieHne MOJIyYCHHBIC 3HAHUS JUI  OOBSICHCHHS  YCJIOBUH
paboTHUKaMu TpeOOBaHUIT OXPaHbI IpOoTeKaHusl (PU3UYECKUX SIBICHUNH B MPUPOJE U U
TpyAa, MIO>KapHOMH, IIPUHATHAS NPAKTUYECKUX PELICHUH B IIOBCEAHEBHOM

IIPOMBIIIICHHON M 9KOJIOTHYECKOM
0€e30I1aCHOCTH.

KU3HM  Juid  oOecrieyeHMss  0O€30MacHOCTH  IPH
oOpamieHnu ¢ OBITOBBIMU PUOOPAMHU M TEXHUYECKIMHU
YCTPOMCTBAMHU, COXPAHEHUS 370POBbS U COOJIIOJICHUS
HOPM DKOJIOTMYECKOTO IIOBEJIEHUS B OKpY’Karollen
cpeAe; IOHUMaHME HEOOXOJUMOCTH HPUMEHEHHUs
JIOCTHOKEHUN busuku " TEXHOJIOTUHU IS
PaLMOHATIBHOTO MPUPOIONIOIb30BaHUS;

[1Py10. chopmupoBaHHOCTH YMEHUI aHANU3UPOBATH U
OLIEHUBATh HOCJIEICTBHS OBITOBOM U
IIPOU3BOJCTBEHHOM JESTEIbHOCTH YeJI0BeKa,
CBSI3aHHOU € (PU3UYECKUMH MpOLecCaMH, C MO3UIUN
9KOJIOTMUECKON 0€30MacHOCTH; MPEACTABIEHUH O
pallMOHAJIbHOM  IPUPOJOINOJIb30BaHUM, a  TaKKe
pa3yMHOM HCHOJIb30BaHUU JOCTM)KEHUH HAyKH U
TEXHOJIOTUH JUISt JAJIbHENUIIETO pa3BUTHUSA
YeJIOBEUYECKOI0 O0IIECTBA;

I[IK 2.1 DBbINOMHATE pacyeTsl
apaMeTpoB TEXHOJIOTUIECKUX
MPOLIECCOB O0pabOTKH METaIOB

I1P67. cpopMHUpPOBaHHOCTh YMEHHSI pellaTh pacueTHbIE
3aa4yd C SIBHO 3a/laHHOM (U3MYECKOW MOJENbIO,
UCTONb3ysl (u3nyeckre 3aKOHbl M TNPUHIMIIBL, Ha

JABJICHHUEM, paboThI OCHOBE aHalM3a YCJOBMsS  3aJauyd  BbIOMpaTh
00OpyJOBaHUS,  XapaKTEPHCTUK ¢u3nYecKyr0o  MozeNnb,  BBLACTATH  (U3NYECKHE
HUCXOOHBIX 3aroToBOK u BCJINYHNHBI H q)OpMy.]'II)I, H€O6XOJII/IMI)IG a1 €€
METAJIIONPOTYKLIHH. pelleHns, TpPOBOAUTH pacueTsl M OLIEHUBATh
[IK 2.2 OcCy1ecTBISTH pEIbHOCTh TMOJYYEHHOTO 3HAa4YeHHs (QU3NUYECKOU
MEPOIPUATHSL [0 MOATOTOBKE BEJIMYMHBI; pemars KaueCTBEHHbBIE 3aJauu,
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3arOTOBOK K ITporeccy o0paboTKu
METAJIJIOB IaBICHHEM.

BBICTpanBasl JOTUYECKH HEMPOTUBOPEUHMBYIO IEMOYKY
pacCyXJIeHH ¢ ONOpOil Ha W3yYCHHBIE 3aKOHHI,
3aKOHOMEPHOCTH U (PU3UUECKUE SBICHUS;

[IP64. BnameHwe 3aKOHOMEPHOCTSMH, 3aKOHAMHU U
TeopusiMu (3aKoH BcemupHoro Tsarorenus, [, 11 u III
3aKOHbI HBIOTOHA, 3aKOH COXpaHEHUS MEXaHHUYECKOM
SHEPIHM, 3aKOH COXPAHEHUsS UMITYJIbCa, MPUHIIUI
CYNEpIO3UIMK  CHJI, TPUHIUI  PaBHONPABHOCTH
WHEPUHUATIbHBIX CHUCTEM  OTCYETa; MOJIEKYJISIPHO-
KUHETUYECKYI0O TEOPUIO CTPOCHHUS BEIIECTBA, ra30BbIC
3aKOHBI, TIEPBBIM 3aKOH TEPMOJAMHAMHUKH, 3aKOH
COXpPaHEHHUS JJIEKTPUYECKOro 3apsijaa, 3akoH KyroHa,
3akoH OMma JJid yyacTka 1enu, 3akoH OMa i mOoJHOM
aNeKTpudeckoi nenu, 3akon Jxoyns - Jlenmna, 3akoH
3JIEKTPOMArHUTHOW MHIYKIMHM, 3aKOH COXPAHCHHS
SHEPTHH, 3aKOH IMPSMOJIMHEHHOTO pacIpOCTPAHCHHS
CBETA, 3aKOH OTPAXKEHUSI CBETA, 3aKOH IMPEIOMJICHUS
CBETA; 3aKOH COXPAHEHUS SHEPTUH, 3aKOH COXPAHEHUS
UMIYJIbCA, 3aKOH COXPAaHEHUs AIEKTPUUYECKOTO 3apsiia,
3aKOH COXpaHEHUsT MacCOBOTO YHCJA, IOCTYJIAThI
Bopa, 3akoH paAMOaKTHBHOIO pacrnaja); YBEpeHHOE
WCTIONB30BaHUE 3aKOHOB W 3aKOHOMEPHOCTEH TIpH
aHanm3e PU3NIECKUX SBICHUI U MPOIIECCOB;

[IPy2. cdopMUpPOBAaHHOCTb CHUCTEMBI 3HAaHUH O
(U3MUECKUX 3aKOHOMEPHOCTAX, 3aKOHAX, TEOpHUsX,
JEHCTBYIOIIUX HA YPOBHSAX MHUKPOMHUPA, MaKpOMHUpa U
MeraMmupa, TpelCTaBIeHH O BceoOIeM XapakTepe
(bU3UYECKUX 3aKOHOB; MPEJCTABICHUM O CTPYKType
MOCTpOoeHUsT (DU3MUECKON TEOpUH, UTO TO3BOJUT
OCO3HaTh POJb  (yHAAMEHTAIBHBIX 3aKOHOB W
MPUHIUIIOB B COBPEMEHHBIX MPEACTABICHUSIX O
MpUpPOJIe, TOHATH TPAHUIBI TPUMEHHUMOCTH TEOPHH,
BO3MOKHOCTM HUX TPUMEHEHUs JUIsl  ONHUCAHUS
€CTECTBCHHOHAYYHBIX SIBICHUW U TIPOIIECCOB;
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[IPy5. cdopMHpOBaHHOCTH YMEHUH  MPUMEHSTH
3aKOHBbl KJIACCUYECKOM MEXaHUKH, MOJIEKYJIIPHOI
GU3MKM W TEPMOAWHAMUKH, DIEKTPOJUHAMHUKH,
KBAaHTOBOM (U3MKM [UIsi aHanu3a W OOBSCHEHUS
SBJIGHUH MHUKpPOMHpAa, MaKpoMHpa M Meramupa,
pasnuyaTh YCIIOBHS (rpaHuILbI, 00JacTm)
MPUMEHUMOCTH  (PU3MUYECKUX 3aKOHOB, IOHUMATh
BceoOIMii  xapaktep (yHIaMEHTAIbHBIX 3aKOHOB
(3aKOH COXpaHEHMs] MEXaHWYECKOM DHEPrUM, 3aKOH
COXpaHEHUsl UMITYJIbCA, 3aKOH BCEMHPHOI'O TATOTEHUS,
HEepBbIA 3aKOH TEPMOAMHAMUKH, 3aKOH COXpPaHEHHS
ANEKTPUYECKOTO 3apsa, 3aKOH COXPAHEHUsS DHEPIHH)
U OTPaHMYEHHOCTh HCIIOJIb30BAHMSI YACTHBIX 3aKOHOB;
aHAIM3UPOBATh (U3UYECKUE TIPOIECCHI, HCIOIb3Ys
OCHOBHBIE [I0JIOKEHUSI, 3aKOHbI U 3aKOHOMEPHOCTH:
OTHOCHUTEJIbHOCTh MEXaHUYECKOTO JBUKEHUS,
(hopMyJIBI KHHEMAaTHKN PaBHOYCKOPEHHOTO JBIIKEHHUS,
npeoOpazoBanus  lanmnes  ans CKOpOCTH U
nepeMenieHus, Tpu 3akoHa HblOTOHA, NpUHLKI
OTHOCUTENbHOCTH  ['anmunes, 3aKOH  BCEMHPHOTO
TATOTEHUS, 3aKOHbl COXpPAaHEHUsI HUMIIyJbca U
MEXaHMYECKON »HHEepruu, CBA3b pabOThl CHIIBI C
U3MEHEHUEM  MEXAHWYECKOM  DHEPIUH,  YCIOBHS
paBHOBECHS]  TBEpJAOro  Tejla; CBSI3b  JaBJICHUS
UJCAIBHOTO ra3a CO CPEeJHEN KMHETUUYECKOM dHEpruei
TEIUIOBOTO JIBUYKEHUS U KOHIIEHTpAIMel ero MOJIeKyII,
CBA3b  TEMIIEpaTyppl  BEIECTBA CO  CpeIHEH
KWHETHUYECKON 3HEPruei ero 4acTHull, CBSA3b IABJICHUS
UJEAIBHOTO Ta3a C KOHUEHTpalued MOJIEKYJd U €ro
TEeMIIepaTypol, ypaBHeHne Mennaeneepa-KnaneiipoHa,
MEPBbI 3aKOH TEPMOJUHAMUKH, 3aKOH COXPAHEHMS
SHEPruu B TEIUIOBBIX IPOLIECCaX; 3aKOH COXpPaHEHUs
ANEKTPUYECKOTO 3apsna, 3aKOH Kynona,
MOTEHIIMATIbHOCTD JJEKTPOCTATUYECKOTO 0JIA,
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INPUHLMII  CYNEPIO3ULUU  DJIEKTPUUYECKUX  IOJIEH,
3akoHa Kyiona; 3akonbl OMa a1 yyacTka LEelnu U JUIst
3aMKHYTOM JJIEKTPUYECKOM 1Lemnu, 3aKoH Jxoyis-
Jlenua, 3aKOH 3J€KTPOMarHUTHOM MHAYKUUH, IPABUIIO
Jlenua, IIOCTYJ1aThl CHELIMATIbHOM TEOpUU
OTHOCUTEJIHOCTH DUHITENHA, ypaBHEHHUE
Onnmreitna 11 ¢poroaddexra, mepBelii U BTOpPOU
noctyiaatel  bopa, nOpuUHIMI — HEONPEAEIEeHHOCTH
Ieit3enOepra, 3aKOH COXpaHECHHs 3apsia, MAcCOBOTO
yucila M DSHEPrud B  AJIEPHBIX pPEaKUMIX, 3aKOH
PaaMoOaKTUBHOIO paclaja;
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3 CTPYKTYPA U COJIEP)KAHUE YUEBHOM U CIHUILIAHBI

3.1 O0bem yueOHOM AUCHMILVIMHBI U BUAbI Y4eOHOH padoThl

B 1.4. B hopme
Bun yueGHO# paboThI O0mBem B yacax IPAKTUYECKON
IOJITOTOBKH

O6bem 00pa3oBaTenbHOI MPOrpaMMbl y4eOHOU 223 38
JIVCIIATUTHHBI
BT. 4.:
OcHoBHOE co/iep:KaHue 110 0
TEOPETUYECKOE 00yUCeHUE 56 0
NPaKTUYECKHUE 3aHATHS 30 0

4 0
1abopaTOpPHBIE 3aHATUS
IIpodeccnonaibHO-OPHMEHTUPOBAHHOE COIEeP:KAHUE 95 38
(coneprkaHue NPUKJIATHOTO MOTYJIS)
TEOPETUYECKOE 00yUCHUE 35 0

8 0
NPaKTUYECKHUE 3aHATHS
nabopaTOpPHBIE 3aHATHS 52 38

18 0
NMPOMEKYTOYHAS ATTeCTAIUS
[TpomesxyTouHas arrectanus ouggepenyuposannvlil 3a4em u dK3ameH
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3.2 TemaTu4yeckuii IJIaH U colepsKaHue Y4eOHOM TUCIUTIIIUHbBI

HaunmenoBanue
pa3aesioB U TeM

Copepxxanue y4deOHOro marepuaja #u  Gopmbl
OPraHM3aLNH 1eSITeJIbHOCTH 00y4aloInXCcst

O0beM, akaj.
4/ B TOM
yuciie B popme
NMPaKTHYEeCKOH
NMOAr0OTOBKH,
akajg 4

Kon IIK,
OK

Kopn IIP, JIP, MP

2

3

Pazgen 1. ®usznka u MeTOAbI HAYYHOTO MO3HAHUS

3/0

Tema 1.1. ®usuxka u
METO/Ibl HAY4YHOI0
MO3HAHUSA

Conep:xkanue

3/0

dusuka - ¢QyHzaMeHTaldbHAas Hayka O TPUPOJE.
Hayunplii MeTon mo3HaHUsS M METOABI MCCIIECIOBAHUSA
(bU3NUECKUX SIBICHUM.

OKCHEpUMEHT U TEopusi B MPOLECCE IO3HAHUS
npupozsl. Habmonenue u skcrepuMeHT B pusuke.
Crioco6b1 U3MEpEeHUs ¢buzneckux BEJIMYNH
(aHanoroBsle M LU(POBBIE M3MEPUTENbHbBIE MPUOOPHI,
KOMIIBIOTEPHBIE TATYMKOBBIE CUCTEMBI).

[Torpemuoct  u3MepeHUd  (GU3MUECKUX  BEITUYUH
(aOcomoTHAs U OTHOCUTEJIbHAS).

MogenupoBanue (U3NYECKUX SIBIEHUI M MPOIECCOB
(MarepuanbHas TOYKa, aOCONIOTHO TBEPIOE TEJO,
ucanpHas SKUJIKOCTb, WJICAIBHBIM Tra3, TOYEYHBIN
3apsin). ['unoreza. @u3MUeCKWil 3aKOH, TPaHUIBI €ro
IPpUMEHUMOCTU. PU3nyecKas Teopusl.

Pone u MecTo ¢u3uku B HOpMUPOBAHUM COBPEMEHHOM
Hay4YHOU KapTUHBl  MHDa, B IIPaKTUYECKON
JeATEIbHOCTH JIFOJICH.

1/0

OK 01
OK 03
I[IK 1.5
K 2.1
[IK 2.2

IIpodeccnoHATbHO-0PHEHTHPOBAHHOE COACPKAHUE

2/0

I1P61, Ipyl, Ipy13, JIP 25
JIP2 6, MP11, MP 38, MP 39
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[MorpemuocT  u3MepeHUN  (U3UYECKUX  BEITHUYUH
(abcomrotHass ®  oTHOcUTeNnbHas). IlorpemHOCTH.
Tounocts  pacuetoB.  OKpyrjiieHHEe  YHCENl  JIO
HeoOxoaumoii ToyHocTu. llepeBoa enuHuIl B cUCTeMe
CH.

2/0

Pa3zpen 2 Mexanuka 30/4
Tema 2.1 Copnepxanue 10/0
Kunematuka
Mexanndeckoe  nBmkeHue. OTHOCUTEIBHOCTH 2/0 OK 01, I1P61, I1P62, ITP63, I1P64, I1P6S,
MEXaHM4eCKOro JiBmxeHus. Cucrema oTcyeTa. OK 02, |I1P69, I1Pyl, I1Py2, Ilpy3, Ilpy4,
[Ipsimast u oOpatHast 3a1a4l MEXaHUKH. OK 03, OK [ITPy5, [IPyl1, JIP25, MP4, MP6,
Pannyc-BekTop  MarepuanbHOM  TOYKH,  €ro 06, JIP32, MP21, MP23, MP46, JIP14,

IIPOEKLIMU HA OCU CUCTEMbI KOOpAHHAT. Tpaekropus.

[lepemerienne, CKOpocTh (CpeiHsAs CKOPOCTb,
MI'HOBEHHAsi CKOPOCTb) M YCKOPEHHE MaTepUabHOU
TOYKHM, HX IPOEKIMH Ha OCU CHCTEMbI KOOpPIMHAT.
CrnosxeHue nepeMenieHni U CI0KEeHHE CKOPOCTEH.

PaBHOMEpHOE " PaBHOYCKOPEHHOE
IPSIMOJIMHEMHOE JIBM)KEHUE. 3aBUCUMOCTb KOOpPJIMHAT,
CKOPOCTH, YCKOPEHMS U IIyTH MaTepUalbHONM TOYKH OT
BPEMEHHU U UX rpaduku.

CBoOogHOEe majgeHHe. YCKOpPEeHHE CBOOOAHOIrO
najeHus. J[BukeHue Tena, OPOIIEHHOTO MOJ YIJIOM K
TOPU30HTY. 3aBUCHUMOCTb KOOPIMHAT, CKOPOCTH H
YCKOPEHHUs MaTepHaJbHOM TOYKUM OT BPEMEHU U HUX
rpaduxmu.

KpuBonnnueiinoe JBUKCHUE. [BrxeHne
MaTepUaIbHOW TOYKH IO OKpPYXXHOCTH. YTIJIOBas H
JAvHEeNHass ckopocTh. llepumong u dyacTora OOpaleHHS.
LlenTpocTpeMuTensHoe (HOpMalbHOE), KacaTeIbHOe
(TaHTeHIMAIBHOE) U MOJHOE YCKOPEHUE MaTepuaibHOU
TOYKH.

JIP13, JIP12
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IIpodeccnoHaIbHO-0PHEHTHPOBAHHOE COACPKAHUE

2/0

[Ipoekiuu BEKTOPHBIX BeJMYMH. W3meputenbHbIe 2/0 OK 01, I1P61, I1P62, I1P63, I1P64, IIPG5
MPUOOPHI, ONMPEICIAIONINE JIUHY, TUAMETP H3ACIUH, OK 02, I1P69, I1Pyl, IIPy2, Ilpy3, Ilpy4
CKOpocTh BpamieHus. Llena meneHus mpubopa, mpenen OK 03, OK | ITPy5, I1Pyl11, ITPy13, JIP25, MP4
W3MEpPEHUs, TOYHOCTb M3MepeHur. TexHuuyeckue 06 MP6, JIP32, MP21, MP23, MP46
YCTPOMCTBA M TEXHOJOTUYECKHUE MPOLIECCHI: CIIUOMETP, IIK 1.5 JIP14, JIP13, JIP12
JBUKEHUE CHAPANOB, LEMHBIC, IIECTEPEHYAThIE M 1K 2.1
pPEMEHHBIE TIepeaadn, CKOPOCTHBIE TU(DTHI. K22
B TOoM uymcie mnpakTHYeCKHX M J1a00pPaTOPHBIX 6/0
3aHATHH
[Ipaktnueckoe 3anstue Nel Pemenue 3amgad 1o 2/0 OK 01, OK | ITPyS5, IIpy9, ITPyl3, I1P62,ITP66
KMHEMATUKE. Y PaBHEHHUS IBUKCHHUS 02, OK I1pP67, JIP1, MPI1, MP3, MPI15
03, OK 09, | MP12, MP13, MP17, MP19, MP 20
OK 06 MP45, MP42, MP 43, MP8, MP10
[Ipaktnueckoe 3ansatue Ne 2 Pemienue 3amad  Ha 2/0 OK 01, OK | ITPyS5, Ilpy9, 11P62, 11P66, IIPG7
MapaMeTpbl BPaIlATEIbHOTO JBUKCHUS 02, OK | MP1, MP3, MP8, MP15, MP12
03, OK 09 | MP13, MP17, MP19, MP 20, MP45
MP42, MP 43, MP8, MP10
Jlaboparoproe 3ansitue Nel. OmpeneneHue MIOTHOCTH 2/0 OK 01, OK | ITP62, ITPG6, ITP6S, ITPyl, ITPy13
Tena pa3IudyHoOl POpMBI 02, OK 05, | ITPy3, IIPyS, Ilpy7, IIPy8, IIPy10
OK 06, [MPy12, TIIP610, IIpy2, IIPyl12
OK 07, OK | I[TP610, MP3, MP5, MP15, MP23
04 JIP26, , MP28, MP31, MP32, MP33
OK 09, MP34, MP37, MP44, MP47, MP48
MP54, MP55, MP 56, MP 43, JIP34
JIP32,
Tema 2.2 lnnamuka | Coaepxanue 8/2
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IlepBeiii  3akoH  Hprootona. MHepuuanbHble
cucteMbl  orcuera.  [IpuHUOMII ~ OTHOCUTEIBHOCTH
lanunes.  HeumHepuwanbHble  CUCTEMBI  OTCYETA
(ompenenenue, npumepsl). Macca tena. Cuna. [TpuHimn
cynepno3uiuu cui. Bropoil 3akoH Hserotona s
MarepualibHOM Touku. Tperuil 3akoH HproToHa ist
MaTepUaIbHBIX TOYEK. 3aKOH BCEMHUPHOTO TITOTEHUS.
OKBHUBAJIEHTHOCTh IPABUTALIMOHHON U NHEPTHOM MAacCCBHI.
Cuna TsOKeCTH. 3aBUCHUMOCTh YCKOPEHHUsS CBOOOTHOTO
MaJEHUsl OT BBICOTHI HAJl IOBEPXHOCTHIO IIJIAHETHI U OT
reorpaduueckoi mupoThl. [[BrkeHne HEOECHBIX TEN U
ux cmyTHUKOB. 3akoHbl Kemnepa. [lepBas kocmuueckas
ckopocth. Cuna ynpyroctu. 3akoH ['yka. Bec Tena. Bec
Tena, JBIXKyLIErocs ¢ yckopeHuem. Cuia TpeHus.
Cyxoe Ttpenne. Cunma TpeHUsS CKOJBKECHHS W CHUJIA
Tperust  nokos.  Kosddumment  tpenus. Cuna
COIPOTHBIICHUS MPH /ABMKCHUU TeNa B )KHUIKOCTH WIIH
raze, €e 3aBUCUMOCTb OT CKOPOCTH OTHOCHTEIBHOTO
nBwxkeHud. JlaBnenue. ['mapocraTmyeckoe aaBJIEHUE.
Cwiia Apxumena.

2/0

HpO(l)eCCI/IOHa.TIbHO-OpI/IeHTI/IPOBaHHOC COACPKAHUC

2/0

ITnacTrnueckue nedopmanuu. AOcomroTHas u
OTHOCHUTEJIbHAs nedopmarnus. Mexannueckoe
HanpspkeHue. Moayns FOura. Buasl negopmaruii.

2/0

OK 01,
OK 02,
OK 03, OK
06
IIK 1.5
IIK 2.1
IIK 2.2

I1P61, ITP62, ITP63, I1P64, I1PGS,
[1P69, I1Pyl, TIPy2, Ilpy3, Ilpy4,
[1PyS, TIPyl11, JIP25, MP4, MP6,
JIP32, MP21, MP23, MP46, JIP14,
JIP13, JIP12

B TOM umcie npakTHYeCKHX M JA00PATOPHBIX
3aHATHH

4/2
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[Ipaktrueckoe 3anstue Ne3. Pemienue 3amau mo teme 2/0 OK 01, OK | ITPy5, IIpy9, I1P62,ITPG6, IIPG7,
«Buapl cun B mMexanuke. Cuwia TpeHUs MOKOS, 02, OK | MP1, MP3, MP15, MP12, MP13,
CKOJIb)KCHUSI, KAUEHU S, BPALLICHUS» 03,0K09 | MP17, MP19, MP 20, MP45,
MP42, MP 43, MP8, MP10
Jlabopatopuoe 3amsitue Ne2. «IIpoBepka 3akoHa 2/2 OK 01, OK | ITPG2, I1P66, ITP6S, I1Pyl, I1Py13
COXpAHEHUS MEXaHMYECKOW HHEPruu MpH JBUKCHUU 02, OK 05, | TITPy3, IIPyS, Ilpy7, I1PyS8, I1Py10
TeJa Mo JEUCTBUEM CHII TSKECTH U YIIPYTOCTH». OK 06, [MPy12, I1P610, IIpy2, I1Pyl12
OK 07, OK | I[TP610, MP3, MP5, MP15, MP23
04 JIP26, , MP28, MP31, MP32, MP33
OK 09, MP34, MP37, MP44, MP47, MP48
MP54, MP55, MP 56, MP 43, JIP34
JIP32,
Tema 2.3 3aK0oHBI Conep:xkanue 6/0
COXpaHCHHS B Wmmynbe MaTepHUAIbLHOM TOYKH, CUCTEMBI 2/0 OK 01, I1P61, I1P62, ITP63, I1P64, T1P6S,
MEXaHHUKE MarepualibHbIX ~ TOYeK. ILleHTp Macc  cHCTeMBI OK 02, | IIPGS, I1P6Y, I1Pyl, ITPy2, IIpy3,
MaTepHalbHBIX TOYEK. Teopema O IBUKEHUU LIEHTpA OK 03, OK | Ilpy4, I1Py5, TIPyl1, JIP25, MP4,
Macc. IMIynbC CUibl 1 K3BMEHEHHUE UMITYJIbCA TENa. 06, MP6, MP 10, MP9, JIP32, MP21,
3akOH CcOXpaHEHUs HuMMyJbca. PeakTUBHOE OK 07 MP23, MP46, JIP14, JIP13, JIP12

JIBW>KEHME. MOMEHT HMMIYyJIbCa MATEPUAIBHON TOYKH.
IIpencraBienue O COXpaHEHMM MOMEHTAa UMITYJbCAa B
IEHTPAIbHBIX TOJAX. Pabora cuibsl Ha MajioM U Ha
KOHEYHOM TepeMenieHnu. [ padudeckoe mpencTaBieHue
pabotrsl cuibl. MomHOcTh  cuibl.  KuHernyeckas
SHEprusi MaTepuanbHOil Touku. Teopema 00 U3MEHEHHH
KHHETHIECKOMN SHEPTUU MaTepUAIbHON  TOYKH.
IToTeHnuanbHbIE u HEMOTCHIIMATLHEIC CUJIBL.
IToreHnmansHas odHeprus. lloTeHnmanbHas HHEpPrus
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ynpyro aehopMupoBaHHOHN NpyxuHbl. [loTeHIManbHas
JHEprus Tejla B OJHOPOAHOM TI'PAaBUTAlMOHHOM IIOJIE.
IToTreHumanpHas 3HEPrus TeJla B IPABUTALMOHHOM I10JIE
OJTHOPOJHOIrO Iapa (BHYTpM M BHe Iuapa). Bropas
KOCMHYECKAasi CKOPOCTh. TpeThsi KOCMHUYECKasi CKOPOCTb.
CBsi3b paOOTHl HENOTEHUMAIBbHBIX CHJI C M3MEHEHUEM
MEXaHUYECKOM  SHEpPruuM  CHCTEMbl  Te€l.  3aKOH
COXPAaHEHHs MEXAaHUYECKOW DHEpruu. YIpyrue H
HEYNPYIUe CTOJKHOBECHMUS.

B TOoM uymcie npakTHYeCKHX M JA00PATOPHBIX 4/0
3aHATHI
[Ipaktuueckoe 3ansaTHe No4. 3aKOHBI COXpaHCHHUS B 2/0 OK 01, OK [1Py5, Ipy9, [1P62,ITP66,
MEXaHHUKE U UX MPUMEHEHHUE. 02, OK 11P67, MP1, MP3, MP15, MP12,
03, OK 09 MP13, MP17, MP19, MP 20,
MP45, MP42, MP 43, MP8, MP10
[IpakTtnueckoe 3anstue NoS. Pemenue 3amay  Ha 2/0 OK 01, OK | ITPyS5, Ilpy9, I1P62,I1PG6, T1P67,
dbopmynel paboThl cwil. Pabora u MOIIHOCTE. DHEprus, 02, OK | MP1, MP3, MP15, MP12, MP13,
€€ BU/Ibl. 3aKOH COXPAaHEHHUsI SHEPTUHU 03, 0K 09 | MP17, MP19, MP 20, MP45,
MP42, MP 43, MP8, MP10
Tema 2.4 CraTuka n Copnepxanue 6/2
THAPOCTATHKA
AGcomotHo  TBepaoe Temo. IloctymatenbHoe 2/0 OK 01, I1P61, ITPG2, T1PG3, I1P64, T1PGS,
BpallaTeIbHOE JIBM)KCHUE TBEPAOro Tena. MOMEHT OK 02, I1PGY, I1Pyl, TIPy2, Ilpy3, [Ipy4,
CUJIBI OTHOCHUTENBHO OCH BpaiieHus. Ilmeyo cuibl. OK 03, OK | ITPy5, IIPyl1, JIP25, MP4, MP6,
CrnoxeHue Ccujl, TPUWIOKEHHBIX K TBEPAOMY Temy. 06, JIP32, MP21, MP23, MP46, JIP14,
LleHTp TsKecTH Tena. YCIOBUS PAaBHOBECHUS TBEPIAOTO OK 07 JIP13, JIP12

Tena. YcToWuuBOe, HEYCTOWYHMBOE, 0Oe3pa3inyHoe
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paBHOBECHE.

IIpodeccnonaibHO-OPHMEHTUPOBAHHOE COAEPKAHUE 2/0
JaBnenue >kuaKocTe W ra3oB. [ mapocTtaTmyeckoe 2/0 OK 01, I1P61, I1P62, IIP63, I1P64, I1POS,
nasnenve. Enunuipl u3MepeHus aaBiienus. [IpuGopsl OK 02, OK | 11P69, ITPyl, IIPy2, IIpy3, Ilpy4,
JUIL U3MEPEHUs JIaBJieHUs. YpaBHeHUE bepHymm mis 03,0K06 | 11py5, IIPyll, IIPyl3, JIP25,
HACATLHOM  JKMIKOCTHM  Kak  CJEACTBHE  3aKOHa TIK 1.5 MP4, MP6, JIP32, MP21, MP23,
COXPAHEHUS MEXaHUYECKON SHEPTUH. HKH§ 22'1 MP46, JIP14, JIP13, JIP12
JlaGopaTtopHoe 3ansTre No3. 2/2 OK 01, OK | ITPG2, ITP66, ITP6S, I1Pyl, I1Py13
«3y4eHne ycloBUsl paBHOBECHS pbIdara ». 02, OK 05, | [TPy3, IIPyS, Ilpy7, I1Py8, I1Py10
OK 06, [MIPy12, TIIP610, IIpy2, IIPyl12
OK 07, OK | [TP610, MP3, MP5, MP15, MP23
04 JIP26, , MP28, MP31, MP32, MP33
OK 09, MP34, MP37, MP44, MP47, MP48
MP54, MP55, MP 56, MP 43, JIP34
JIP32,
Pasznen 3 MogekyasipHasi QU3HKa U TEPMOAUHAMMKA 63/14
Tema 3.1 OcHOBBI Conep:xanue 10/2
MOJIEKYJISIPHO- OCHOBHEBIE MTOJIOKEHUS MOJIEKYJISIPHO- 4/0 OK 01, I1P61, ITP62, ITP63, I1P64,
KHHeTHYeCKOii kuHetndeckot  teopun  (MKT), wux  ombITHOE OK 02, [1PGS, ITP66, I1PGY, ITPyl, ITPy2,
TEeOpUH ob0ocHoBanue. Jluddysus. bpoyHOBckoe nBHKEHHE. OK 03, OK | IIpy3, [IIpy4, IIPy5, IIPyll,
XapakTtep [BWKEHHS M  B3aWMOJICUCTBUS  YacCTHII 06 [TPy13, JIP25, MP4, MP6, MP13,

BeuiecTBa. MoJenn CTpOEHHs Ta30B, JKUIKOCTEH H
TBEPABIX Tel U OOBSICHEHHE CBOICTB BeEIlIECTBAa Ha
OCHOBE JTHX Mojeneil. Macca u pasMepbl MOJIEKYII
(atomoB).  KommuectBo  BemectBa.  IloctossHHas
ABorazpo.

TennoBoe paBHOBecue. Temmneparypa U crnocoObl
ee usmepenus. lllkana remnepatyp Llenbcus.

Mogienb HuaealbHOro ra3za B MOJIEKYJSIPHO-

MP17, MPI8, MPI19, MP20,
JIP32, MP21, MP23, MP46, JIP14,
JIP13, JIP12
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KMHETUYECKOM TEOpUHU: YacTULbl Tra3a JIBHXKYTCS
Xa0TUYECKHU U HE B3aUMOJCHCTBYIOT JPYT C APYTOM.
l'azoBeie  3akoHbl. YpaBHeHue Menzeneena-
Knamneiipona. AOcomoTHass — Temriepatypa  (IIKaia
TEMIEPATYP KenbBuHa). 3aKoH Janprona.
W3ompoueccl B UACANBHOM Ta3e C MOCTOSHHBIM
KOJINYECTBOM BemlecTBa. [ paduyeckoe mpeacraBieHue
M30IPOIIECCOB: U30TEPMa, U30X0pa, n306apa.

CBsi3p  MexJ1y  JaBlI€HUEM U CpeiHe
KMHETUYECKOW HSHEprueil MocTyNmaTeJbHOrO TEIIOBOTO
JBUKEHHUSI MOJIEKYJ MJI€AIbHOIO Ta3a (OCHOBHOE
ypaBHEHUE MOJICKYJISIPHO-KUHETHYECKOH  TEOpHH
HJICaJIbHOTO Ta3a).

CBs3b aOCOJIIOTHOM TEeMIIepaTypbl
TEPMOJMHAMHYECKOMN CUCTEMBI co cpenHen
KMHETUYECKOW HHEPrueil MoCTyMaTeNIbHOIO TEIIOBOTO
JIBUKECHMSI €€ YACTHULL.

B TomM uymciae npakTHYeCcKHX H JIAaDOPATOPHBIX 6/2

3aHATHI

IIpodeccrnonaibHO-OPHMEHTUPOBAHHOE COIEP:KAHUE 6/2

[Ipaktuueckoe 3anstue Ne6. PemieHue 3amau mo teme 4/0 OK 01, OK | ITPyS5, Ilpy9, ITPy13, ITP62,ITP66,

«OcHoBet MKT. VYpaBHEHHE COCTOSHUS HICATHHOTO 02, OK I1P67, JIP1, MP1, MP3, MP15,

rasa» 03, OK 09, | MP12, MP13, MP17, MP19, MP
OK 06 20, MP45, MP42, MP 43, MPS,

MP10
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Jlaboparopuoe 3amstre Ned. «IIpoBepka Ta30BBIX 2/2 OK 01, OK | ITP62, ITP66, ITP68, TTPy1, ITPy13,
3aKOHOB. M3yueHue H30TEPMUUYECKOr0, H300apHOTO, 02, OK 05, | TIPy3, I1PyS, IIpy7, [1Py8, I1Py10,
M30XOPHOTI0O MPOLIECCOBY OK 06, [MPy12, T1P610, Ilpy2, ITPy12,
OK 07, OK | I[TP610, MP3, MP5, MP15, MP23,
04 JIP26, , MP28, MP31, MP32,
OK 09, MP33, MP34, MP37, MP44,
MP47, MP48, MP54, MP55, MP
56, MP 43, JIP34, JIP32,
Tema 3.2 OcHOBBI Conep:kanue 19/4
TEePMOAUMHAMUKH.
TenjioBble MAIIUHBI. Tepmomunamuueckas (T]J[) cucrema. 3amaHue 6/0 OK 01, I1P61, I1P62, T1PG3, I1P64,
BHEIIHUX YCJIOBUU JJISI TEPMOAMHAMHYECKON CUCTEMBI. OK 02, [1PGS, 11P66, I1PGY, ITPyl, I1Py2
Bremnue w  BHyTpeHHHe mapamerpsl. llapamerpsl OK 03, OK | IIpy3, Ilpy4, I1Py5, I1Pyl1, I1Py13
TEPMOJMHAMUYECKON CHUCTEMBI KAK CPEIHHE 3HAYECHUS 06 JIP25, MP4, MP6, MP13, MP17

BEJIMYMH,  ONHUCHIBAIOIIMX €€  COCTOSHWE  Ha
MHUKPOCKOITIUYECKOM YPOBHE.
HyneBoe HAYaJo TEPMOJUHAMHUKHU.

CamMonpou3BojbHasl peiakcanus TEepMOJWHAMUYECKOU
CUCTEMBI K TEIUIOBOMY PaBHOBECHUIO.

Mopnens uaeanpbHOro rasa B TEPMOJAMHAMUKE -
CUCTEMAa  ypaBHEHMH: ypaBHeHHMe  MeHneneeBa-
Kianelipona u BbIpaXK€HUE JUIsI BHYTPEHHEH JHEPIHUH.
VYcnoBusd NPUMEHUMOCTH  OTOM  MOJEIH:  HHU3Kas
KOHIEHTpAlusi  4YacTULl, BBICOKHE  TEMIIEpPaTyphl.
BelpaskeHue Uisi BHYTpPEHHEH 3HEPIHH OJJHOATOMHOTO
UJEAIBHOTO rasa.

KBa3ucratnueckue u HECTATUYECKUE TPOLIECCHI.

OneMeHTapHass pabora B TEpPMOJUWHAMUKE.
Boruncnenune pabotel mo rpaduky mnporecca Ha pV-
Jarpamme.

MP18, MP19, MP20, JIP32, MP21
MP23, MP46, JIP14, JIP13, JIP12
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Termnonepenaya  kak ~ cnoco0  M3MEHEHHUs
BHYTPEHHEH OHHEPruM TEPMOJUHAMUYECKONW CHUCTEMBI
0e3 COBEpLICHHUS paboTHI. KonBekuus,
TEIIONPOBOAHOCTh, U3JIy4YEHHUE.

KomnyectBo  TemnoTel.  TemnoeMKocTh — Tena.
VYaenpHas Y MOJSpHAas TEIJIOEMKOCTH BEIIECTBA.
VpaBHenue Maiiepa. YpaenbHas TeioTa CropaHus
ToruiMBa.  Pacuer  KonuMyecTBa  TEIUIOTHI  MpH
terutonepenayde. [lonstue o6 annabaTHOM mporecce.

[lepBpiii 3akOH TEepMOAMHAMHMKU. BHYTpeHHss
sHeprus. KonmuecTBO TemoTel M paboTa Kak MeEpEI
W3MEHEHHUs BHYTPEHHEH SHEpPruu TepMOJAMHAMUYECKOM
CHCTEMBI.

Bropoii 3ak0H TepMOJUHAMUKY VISl PABHOBECHBIX
IPOIIECCOB: Yepe3 3aJaHHOE PAaBHOBECHOE COCTOSHUE

TEPMOJIMHAMHYECKOU CHCTEMBI POXOJIUT
eIMHCTBEHHAs ajinadara. AOCOIOTHAS TeMIeparypa.
Bropoii 3aKOH TEPMOJIUHAMHUKHU L

HEpPaBHOBECHBIX IPOIIECCOB: HEBO3MOXHO MeEpeaaTh
TEIUIOTY OT O0Jiee XOJOIHOTO Tela K 0ojiee HarpeTomy
6e3 xomneHcauuu  (Knaysmyc). Heobpartumoctsb
MPUPOIHBIX MPOLIECCOB.

[Tpuniuner gerictBusg TeruioBeix mamuH. KIT/I.
MakcumanbHoe 3Hauenue KIIJ[. Iluxkn  KapHno.
DKOJIOTHYECKUE aCIMEKThl HCIOIb30BaHUS TEIJIOBBIX
neurareneil. TemnoBoe 3arps3HEHUE OKpPYKArOLIEH
cpenpbl.

IIpodeccnoHaAIbHO-0PHEHTHPOBAHHOE COACPKAHUE

5/0
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TexHuueckue  yCTpOMCTBA U TEXHOJIOTHYECKHUE 5/0 IIK 1.5 I1P61, I1P62, I1P63, I1P64,
MPOLECCHI: XOJOAUIBHUK, KOHIUIIUOHEP, NU3EIbHbIA U IIK 2.1 I1P6S, 11P66, I1PGY, ITPyl, I1Py2
KapOIOpaToOpHBIid  ABHraTteiad, mapoBas TypOuHa, [IK 2.2 IIpy3, IIpy4, I1PyS5, [1Py11, I1Py13
MOJYyYEHUE CBEPXHU3KUX TEMIIEpaTyp, YTUIM3ALMS JIP25, MP4, MP6, MP13, MP17
"TeraoBbIX" OTXOAO0B, KOMIIPECCOPHBIE, XOJOIUIbHBIE MP18, MP19, MP20, JIP32, MP21
YCTaHOBKHM, YCTAHOBKHM CHCTEM KOHJIWIIMOHUPOBAHUS MP23, MP46, JIP14, JIP13, JIP12
BO3JlyXa, TEIUIoBble Hacochl. (OCHOBHBIE MOHSTHUS
TEIUIOTEXHUKHU.
B TOoM uymcie npakTHYeCKHX M J1a00pPaTOPHBIX 8/4
3aHATHH
[IpakTuueckoe 3ansatue Ne 7. Pemienue 3amay mo teme 4/0 OK 01, OK | ITPyS5, IIpy9, ITPyl3, I1P62,ITP66
«3aK0oHBI TepMOJMHAMUKH. [IpuMeHeHne nepBoro 02, OK I1pP67, JIP1, MPI1, MP3, MPI15
Havajga TepMoAMHAMMKUA K  wu3omporeccam. KII/] 03, OK 09, | MP12, MP13, MP17, MP19, MP 20
TCIUIOBBIX JBUTATCIICHY OK 06 MP45, MP42, MP 43, MP§, MP10
IIK 2.1
IIK 2.2
IIpodeccrnonabHO-OPUEHTHPOBAHHOE COJIEPKAHME 4/4
JlaGopatopnoe 3ansitue No5. OmpeneneHue yaenbHOU 4/4 OK 01, OK | ITP62, ITP66, TTP68, TTPy3,
TEIJIOEMKOCTH  BEIIECTBA  Pa3IMUHBIX  (Da30BBIX 02, OK 05, | IIpy7, IIPy8, IIPyl10, IIPyl2,
COCTOSIHUM. OK 07, OK | ITP610, IIpy2, IIPyl12, IIP610,
04 MP3, MP5, MP15, MP28, MP31,
OK 09, MP32, MP33, MP34, MP37,
K 1.5 MP54, MP55, MP 56, MP 43,
IIK 2.1 JIP34, JIP32,
K 2.2
Tema 3.3 Arperatnubie | Coaepxxanue 34/8
g’::g:i?;g;g;i;?:a' [TapooOpazoBanue u koHjaeHcauus. Vcmapenue u 6/0 OK 01, I1P61, I1P62, ITP63, 11P64,
KUTICHUE. Y IelbHasl TeIyioTa mapooOpa3oBaHHUs. OK 02, I1PGS, I1P66, T1PGY, ITPy1, ITPy2,
Hacpimennsie 51 HEHACBIILICHHbIE Mapsl. OK 03, OK | IIpy3, IIpy4, I1Py5, I1Pyl1,
KauecTBeHHass 3aBHCHMOCTH IUIOTHOCTH W JaBJICHUS 06 [1Py13, JIP25, MP4, MP6, MP13,
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HaCBILIEHHOIO napa  OT  TeMIepaTyphl, ux
HE3aBUCHUMOCTh OT 00BEMa HACBILEHHOTO Hapa.
3aBUCUMOCTb TEMIIEpaTypbl KUIIEHUS OT JABJICHUS B
AKHUJIKOCTH.

BnaxuocTh BO3/yXa. AbconoTHas u
OTHOCHUTEJIbHAs BJIa’KHOCTb. Teepnoe Teo.
Kpucrannuueckue u amopdHble Tena. AHU30TPONUS
CBOWCTB KpHUCTaUIOB. [lnaBieHue M KpuUCTaJUIM3aLMs.
VYaenpHas ~— TeIloTa  IUIABJICHUS. Cybnumarnus.
Hedopmarnun TBeproro Ttena. PacTskeHue U ckaTue.
Casur. Moayns HOnra. Ipexen ynpyrux negopmanuii.

TennoBoe pacmMpeHne MXHUAKOCTEH M TBEpAbIX
Ten, O00OBEMHOE W  JIMHEHHOE  pacUIMpeHHe.
AHrapMOHHU3M TEIUIOBBIX KOJeOaHWH yacTUIl BEIeCTBa
KaKk I[pUYMHA TEIUIOBOIO paciiupeHus Teia (Ha
KadecTBeHHOM YypoBHe). [IpeoOpa3oBanue sHepruu B
($a30BBIX Mepexonax. YpaBHEHHE TEIUIOBOTO OalaHca.
[ToBepxHOCTHOE HaTsDKEHUE. Koadpduunent
MIOBEPXHOCTHOIO HaTsDKeHUs. KanwuisipHble SBIEHHUS.
JlaBneHre  moA ~ MCKPUBIEHHOM  IMOBEPXHOCTHIO
)kunkoctu. Popmyia Jlamiaca.

MP17, MP18, MP19, MP20,
JIP32, MP21, MP23, MP46, JIP14,
JIP13, JIP12

IIpodeccnoHaAIbHO-0PHEHTHPOBAHHOE COACPKAHUE

6/0
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Bunel negexToB B KPUCTAJUIMUECKUX Telax HX 6/0 OK 01, I1P61, I1P62, I1P63, I1P64,
BJIIMSHHE Ha CBOMCTBA MeTAILUIOB. OH3HMYSCKHE CBOMCTBA OK 02, I1P65, 1TP66, I1PG9, ITPyl, I1Py2,
METaJUIOB. OK 03, OK | Ilpy3, [IIpy4, IIPy5, IIPyll,
OCHOBHBIE CBOWCTBA CIUIABOB U JIPYTMX MaTEpHAJIOB, 06 [TPy13, JIP25, MP4, MP6, MP13,
MIPUMEHSAEMBIX npu PEMOHTE; CII0COOBI IIK 1.5 MP17, MP18, MP19, MP20,
TepMOOOPaOOTKH ACTAICH C TOCIEAYIOIICH TOBOJIKOM; IIK 2.1 JIP32, MP21, MP23, MP46, JIP14,
BJIUSIHUE TEMIIEPATYP HA TOYHOCTh U3MEPEHUS; K 2.2 JIP13, JIP12
B Tom uymMcie mnpakTHYeCKHX H JIaDOPATOPHBIX 20/8
3aHATHII
[Ipaktuueckoe 3anstue Ne 8. JlaBiieHHe KUAKOCTEH U 4/0 OK 01, OK | ITPyS5, Tlpy9, I1Py13, I1P62,I1P66,
TBepAbIX Ted. 3akoH [lackans. 02, OK | IIP67, JIP1, MP1, MP3, MPI15,
03, OK 09, | MP12, MP13, MP17, MP19, MP
OK 06 20, MP45, MP42, MP 43, MPS,
MP10
IIpodeccnoHaIbLHO-0PHEHTHPOBAHHOE COACPKAHUE 16/8
JlaboparopHoe 3ansiTie No6. CBOMCTBA )KUIKOCTEM 4/4 OK 01, OK | ITP62, ITP66, ITP68, TTPy3,
02, OK 05, | IIpy7, IIPy8, IIPyl10, IIPyl2,
OK 07, OK | ITP610, TIIpy2, ITPyl12, TIP610,
04 MP3, MP5, MP15, MP28, MP31,
OK 09, MP32, MP33, MP34, MP37,
IIK 1.5 MP54, MP55, MP 56, MP 43,
IIK 2.1 JIP34, JIP32,
Jlaboparoproe 3anstre Ne 7. OnpenencHue BIaKHOCTH 2/0 IIK 2.2 | I1P62, [1PG6, ITPGS, ITPy3,

BO31yXa U aTMOC(l)epHOI‘O JaBJICHUA

IIpy7, IIPy8, IIPyl0, IIPyl2,
I1P610, TIlpy2, I[IPyl2, IIP610,
MP3, MPS5, MP15, MP28, MP31,
MP32, MP33, MP34, MP37,
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MP54, MP55, MP 56, MP 43,
JIP34, JIP32,

Jlabopatopnoe 3ansitue Ne 8. OmpezpesieHHE€ MOTYJIS 2/0 OK 01, OK | ITP62, ITP66, ITP68, TTPy3,
YIIPYTOCTH PE3UHBI 02, OK 05, | IIpy7, IIPy8, IIPyl0, IIPyl2,
OK 07, OK | ITP610, TIIpy2, ITPyl12, TIP610,
04 MP3, MP5, MP15, MP28, MP31,
OK 09 MP32, MP33, MP34, MP37,
OK 01, OK | MP54, MP55, MP 56, MP 43,
02, OK 05, | JIP34, JIP32,
[Ipaktnueckoe  3ansathe Ne9  «AOcCOmOTHBIE U 4/4 OK 07, OK | TTP62, ITPG6, ITP68, TTPy3,
OTHOCHTEJBbHBIC 1e()OpMaIK TBEPABIX TEJ, JHHEHHOE, 04 IIpy7, IIPy8, IIPyl0, IIPyl2,
00BbEMHOE PaCIIUPEHUEC)» OK 09, [1P610, [Ilpy2, I[MPyl2, IIP610,
I[IK 1.5 MP3, MP5, MP15, MP28, MP31,
IK 2.1 MP32, MP33, MP34, MP37,
[IK 2.2 MP54, MP55, MP 56, MP 43,
JIP34, JIP32
JlabopaTtopnoe 3ansitue Nel( 2/2 OK 01, OK | ITP62, ITP66, TTP68, TTPy3,
Omnpenenenne kodhduIMEeHTa TUHEHHOTO PaCIIMPEHUS 02, 0K 05, | IIpy7, IIPy8, IIPyl0, IIPyl2,
TBEPABIX TEJ OK 07, OK | ITP610, IIpy2, IIPyl12, IIP610,
04 MP3, MP5, MP15, MP28, MP31,
OK 09, MP32, MP33, MP34, MP37,
K 1.5 MP54, MP55, MP 56, MP 43,
IK 2.1 JIP34, JIP32
1K 2.2
JlabopaTtopuoe 3ansitue Nel 1 2/2 OK 01, OK | ITPG2, TTP66, I1PGS, TTPy3,
Onpenenenne kodpduimenTa 06beMHOI0 pacIIupeHus 02, OK 05, | IIpy7, IIPy8, IIPyl0, IIPyl2,
JKUJTKOCTEH OK 07, OK | ITP610, IIpy2, IIPyl12, IIP610,
04 MP3, MP5, MP15, MP28, MP31,
OK 09, MP32, MP33, MP34, MP37,
K 1.5 MP54, MP55, MP 56, MP 43,
IK 2.1 JIP34, JIP32
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IIK 2.2

Pasnien 4 DiieKTpoAMHAMHUKA 66/20

Tema 4.1 Conep:kanue 10/0

DJIeKTPOCTATHKA OnekTpuzamusi Tel M €€ IPOSIBJICHHUS. 4/0 OK 01, I1P61, ITP62, T1P63, I1P64,
OneKkTpuueckuii  3apsan.  J[Ba BuAa AIEKTPUUYECKUX OK 02, I1P65, I1P66, T1PGS, ITPGY, I1Py1,
3aps1I0B. [IpoBonHMKH, JUDIIEKTPUKU 51 OK 03, OK | ITPy2, IIpy3, IIpy4, IIPyS, I1Py10,
MOJYNPOBOJAHUKUA.  DJIEMEHTAPHBIA  DJIEKTPUUYECKUI 06, OK 07 | IIPyl1, ITPy13, JIP25, MP4, MP6,

3apsizi. 3aKOH COXPaHECHUS IEKTPUYCCKOTO 3apsija.

BzaumonelictBue
3akon Kynona.

DnekTpruyeckoe
AIIEKTPUUECKHUE 3aPSI/IbI.

3apsAa0B. Toueunsie 3apsbl.

moie. Ero  pelictBue Ha

MP13, MP17, MPI18, MPI19,
MP20, JIPS, JIP6, JIP32, MP21,
MP23,  MP44, MP38, MP39,
MP46, JIP14, JIP13, JIP12, JIP28,
JIP31
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HanpsoxeHHOCTD 3nekTpudeckoro moist. [TpoOHsrit
3apan. JIuHMKM HANpPSHKEHHOCTH 3JIEKTPUYECKOrO MOJIA.
OnHOPOIHOE NEKTPUUYECKOE TTOJIE.

[ToTeHManbHOCTh  3JEKTPOCTATUYECKOTO  MOJIS.
Pasnocts noTteHunanoB u HanpsikeHue. [loTeHnuanbHas
SHEprus. 3apsja B DJIEKTPOCTATUYECKOM  IIOJIE.
[Torenuuan  anexrpocrarnyeckoro  mojis.  Cs3b
HaIPSKEHHOCTH TOJIsI U PAa3HOCTH IMOTEHUHUAJIOB IS
AIEKTPOCTATUYECKOrO TOoJIsl (KaK OJHOPOJHOTO, TaK U
HEOJTHOPOJIHOTO). [IpuHnun CyNepIO3ULINH
anexkrpuueckux noseit. I[losne Toueunoro 3apsana. [lone
paBHOMEpHO 3apshkeHHOU cdepbl. [lone paBHOMEpHO
3apspKEHHOr0 1Mo oO0bemy miapa. llome paBHOMEPHO
3apsKEeHHON O0ECKOHEYHOH MIocKocTH. KapTuHbl TUHHMIMA
HANpsHKEHHOCTU 3TUX TMOJEW M 3KBUIIOTEHUHAIBHBIX
MMOBEPXHOCTEM.

[IpoBOogHHKM B  3JIEKTPOCTATUYECKOM  MOJIE.
VYcnoBue paBHOBecHs  3apsiaoB.  JIMAIEKTpUKH B
ANEKTPOCTATHYECKOM ToJe. JuanekTpuyeckas
MIPOHUIIAEMOCTh BEILIECTBA.

Konnencarop. DNeKTpOEMKOCTh KOHIEHCATOpA.
DIIEKTPOEMKOCTh IIJIOCKOTO KOHJIEHCATOpA.
[TapamiensHoe COCIMHECHHE KOHJICHCAaTOPOB.
IlocnenoBarenbHOE  COECOMHEHUE  KOHIEHCATOPOB.
DHeprusi 3apsHKEHHOTO  KOHJeHcatopa.  JIBukeHue
3apSKEHHOW YacTHIbI B OAHOPOJHOM 3JIEKTPUYECKOM
oJe.
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IIpodeccnoHATbHO-OPHEHTHPOBAHHOE COACPKAHUE

2/0

DIIEKTPOCTATUUYCCKUE SBJICHHS, UX YUET U MIPUMEHEHHUE 2/0 OK 01, I1P61, ITP62, ITP63, I1P64,
B ObITy W TexHUKEe. MeTonbl MpeAoTBpalIECHUs OK 02, I1P65, ITP66, TIP6S, ITPGY, I1Pyl,
AJIEKTPOCTATUYECKUX Bo3ropanuil. [IpuHIMnuanbHOE OK 03, OK | ITPy2, IIpy3, Ilpy4, I1Py5, I1Py10,
OTJIMYME TPOBOAHUKOB U JUAIEKTPUKOB. [IpumeHeHne B 06, OK 07 | ITPyl1, ITPy13, JIP25, MP4, MP6,
TEXHHKE. JIEKTPUYECKHE CBOMCTBA TOKOMPOBOAIIUX U IIK 1.5 MP13, MP17, MP18, MPI19,
M30JISILMOHHBIX MaTEPUAJIOB. I[IK 2.1 MP20, JIPS5, JIP6, JIP32, MP21,
IIK 2.2 MP23, MP44, MP38, MP39,
MP46, JIP14, JIP13, JIP12, JIP28,
JIP31
B Tom uymMcie npakTHYeCKHX H JIaDOPATOPHBIX 4/0
3aHATHII
[Ipaktuueckoe 3anstue Ne 10. Pemenue 3amay no teme 2/0 OK 01, OK | ITPyS5, IIpy9, I1P62,ITP66,
«DJIEKTPOCTaTUKAY. 02, OK I1P67, MP1, MP3, MP15, MP12,
03, 0K 09 | MP13, MP17, MP19, MP 20,
MP45, MP42, MP 43, MP8, MP10
[Ipaktnueckoe 3anstue Nell Pemienue 3amay mo teme 2/0 OK 01, OK | ITPyS, IIpy9, I1P62,ITP66,
«CoennHeHue KOHJIECHCATOPOBY 02, OK I[1P67, MP1, MP3, MP15, MP12,
03,0K 09 | MP13, MP17, MP19, MP 20,
MP45, MP42, MP 43, MP8, MP10
Tema 4.2 Copnepxanue 31/18
ITocTosiHHBII
3JIeKTPHYECKHIi TOK. Cuna Toka. [TocTosHHBIN TOK. Y CI0BHS CYyIIIECTBOBAHUS 6/0 OK 01, I1P61, I1P62, ITPG3, I1P64,
MOCTOSIHHOTO 3JIEKTPUYECKOro Toka. VICTOUHMKH TOKa. OK 02, I1P65, ITP66, TIP6S, ITPGY, I1Pyl,
Hampspkenne U u OJIC €. 3akon Oma ans ydacTka OK 03, OK | ITPy2, IIpy3, Ilpy4, IIPyS, I1Py10,
Henu. OJEKTPUYECKOE COMPOTHUBIICHHE. 3aBUCUMOCTh 06, OK 07 | ITPyl1, ITPy13, JIP25, MP4, MP6,

COHpOTI/IBJ'IeHI/H[ OJIHOpO)IHOFO HpOBO}IHI/IKa OoT €10
JUIMHBI ¥ TUIOINAIM TIONEPEYHOTO CEYCHUs. Y eabHOe
COIIPOTHBIICHUE BEIIECTBA. ITocnenoBarensbHOE,

MP13, MPI7, MPI8, MPI9,
MP20, JIP5, JIP6, JIP32, MP2I,
MP23, MP44, MP38, MP39,
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napajuieJIbHOE, CMEUIAHHOE COEAMHEHUE MPOBOJHUKOB.
Pacyer = pa3BeTBIEHHBIX  DJIEKTPUUYECKHX  IICTEH.
[IpaBuna Kupxroga. PabGora 31eKTpHYECKOro TOKA.
3akon J[xoyns-Jlenna. MOIIHOCTh  3JIEKTPUUYECKOTO
ToKa. TernaoBas MOIIHOCTb, BbIAEIsEMasl HA PE3UCTOPE.
OJIC m BHyTpEeHHEE COIPOTUBIICHHE HMCTOYHHMKA TOKA.
3akoH Oma JuIsl MOJIHOM (3aMKHYTOM) AJIEKTPUYECKOU
nenu. MomHOCTh  HcTOYHHMKA Toka. KopoTkoe
3ambikaHue. KoHieHcaTop B 1IeNH IOCTOSHHOTO TOKA.

MP46, JIP14, JIP13, JIP12, JIP28,
JIP31

IIpodeccnoHaIbHO-OPHEHTHPOBAHHOE COJEPKAHNE 3/0
DJIEKTPUYECKUE LM B METAILTYPrUYeCKUX 1iexax. PaboTa u 3/0 OK 01, I1P61, I1P62, 11P63, I1P064, I1POS,
MOIIHOCTh  DJICKTpojaBUTaTe el. PasznuuHble JeHCTBUSA OK 02, [1P66, IIPGS, ITPGY, I1Pyl, I1Py2,
Toka.  CnocoObl NIpPeNOTBpaLIEHUs OT KOPOTKOIO OK 03, OK | IIpy3, [IIpy4, TIIPy5, IIPylO,
3aMmblkaHus. Bunel npegoxpanuteneil. Pacxox m yuer 06, OK 07 | IIPyl1, ITPyl13, JIP25, MP4, MP6,
HHEPropeCcypCcoB TEIIOBON SHEPTUU. K 1.5 MP13, MP17, MPI18, MPI19,
IK 2.1 MP20, JIPS, JIP6, JIP32, MP21,
K 2.2 MP23,  MP44, MP38, MP39,
MP46, JIP14, JIP13, JIP12, JIP2S,
JIP31
B TomM uymMciae npakTHYeCKHX H JIAaDOPATOPHBIX 22/18
3aHATHI
[Ipaktuueckoe 3ansatue Nel2. Pemenue 3anau «3akoHbl 2/0 OK 01, OK | ITPyS5, Ilpy9, I1P62,I1PG6, T1P67,
Oma. Comporusnenue. CMmelniaHHOE  COEIUHEHUE 02, OK | MP1, MP3, MP15, MP12, MP13,
IIPOBOJHUKOBY» 03, 0K 09 | MP17, MP19, MP 20, MP45,
MP42, MP 43, MP§, MP10
[Ipaktuueckoe 3anarue Nel3. Pemenue 3agau o teme 2/0 OK 01, OK | ITPyS5, Ilpy9, I1P62,I1PG6, T1P67,
«PaboTa, MOIIHOCTh U COMPOTHUBJICHUE IJIEKTPUIECKOTO 02, OK MP1, MP3, MP15, MP12, MP13,
TOKay 03, 0K 09 | MP17, MP19, MP 20, MP45,
MP42, MP 43, MP§, MP10
IIpogeccnoHaIBLHO-0PHEHTHPOBAHHOE COAEPKAHUE 18/18
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Jlaboparopuoe 3anstue Nel2. «OnpeneneHue ONbITHBIM
nyTeM

YACIbHOI'O METAJTLIINYECKOI'O

IIPOBOAHUKA»

COIIPOTUBJICHUA

2/2

JlabopaTtopnoe  3amstue  Nel3. Uccnepoanue
3aBUCUMOCTH  DJIEKTPUYECKOTO  COMPOTUBJICHUS  OT
MaTepuania iU TeOMETPUUYECKUX Pa3MEPOB MTPOBOIHHKA.

2/2

Jlaboparopuoe 3ausitue Ne 14. IIpoBepka 3akoHoB Oma
JUISl y4acTKa Lenu U noiaHou uenu. BAX.

2/2

JlaGopatopHoe 3anarue Nel5
OKcnepUMeHTalIbHAas! IPOBEPKa 3aKOHOB MapauIeIbHOIO
Y TI0CJIEI0BATENBHOIO COEUHEHUS IPOBOIHUKOB

2/2

OK 01, OK
02, OK 05,
OK 07, OK
04

OK 09,
IIK 1.5
K 2.1
K 2.2

T1P62, TIPG6, TIPS, ITPy3, IIpy7,
TPy8, [TPy10, [IPy12, TIP610,
TIpy2, [IPy12, TIP610, MP3, MP5,
MP15, MP28, MP31, MP32,
MP33, MP34, MP37, MP54,
MP55, MP 56, MP 43, JIP34,
JIP32,

T1P62, TIPG6, TIPS, IIPy3, TIpy7,
T1Py8, [TPy10, [IPy12, TIP610,
TIpy2, [IPy12, TIP610, MP3, MP5,
MP15, MP28, MP31, MP32,
MP33, MP34, MP37, MP54,
MP55, MP 56, MP 43, JIP34,
JIP32,

T1P62, [1PG6, I1PGS, [TPy3, IIpy7,
TIPy8, TIPy10, [TPy12, TIP610,
Tpy2, [IPy12, IIP610, MP3, MP5,
MP15, MP28, MP31, MP32,
MP33, MP34, MP37, MP54,
MP55, MP 56, MP 43, JIP34,
JIP32,

T1P62, T1PG6, I1PGS, [TPy3, IIpy7,
TIPy8, TIPy10, TTPy12, TIP610,
Tpy2, [IPy12, TIPG10, MP3, MP5,
MP15, MP28, MP31, MP32,
MP33, MP34, MP37, MP54,
MP55, MP 56, MP 43, JIP34,
JIP32,
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JlaboparopHoe 3ansTHe Nel6 2/2 [1P62, I1P66, ITPGS, I1Py1, ITPy13,
«HccnenoBanne 3aBUCUMOCTH  MOIIHOCTH  JIaMITOM [TPy3, I1PyS, IIpy7, I1PyS, I1Py10,
HaKaJIMBaHUs OT HAIIPSDKEHUS HA €€ 3aKUMax» [TPy12, TIPG10, IIpy2, ITPyl12,
I[1P610, MP3, MP5, MP15, MP23,
JIP26, , MP28, MP31, MP32,
MP33, MP34, MP37, MP44,
MP47, MP48, MP54, MP55, MP
56, MP 43, JIP34, JIP32
Jlaboparoproe 3amstme Nel7. HW3ydenue pabOTHI 2/2 OK 01, OK | ITP62, TTP66, ITP6S, ITPy3, I1py7,
MyJIbTUMETpa Ha mpumepe paboTbl UONOB H 02, OK 05, | ITPy8, [1Py10, ITPy12, T1P610,
3aBUCHMOCTH  CONPOTUBIECHUA  OT  TEMIEPATyphl OK 07, OK | IIpy2, ITPy12, ITP610, MP3, MP5,
00pa3110B MeTaJuIa U OJYNPOBOJHUKA 04 MP15, MP28, MP31, MP32,
MP33, MP34, MP37, MP54,
OK 09, MP55, MP 56, MP 43, JIP34,
nkis | P32
Jlabopatopnoe 3amsitue Nel§ Ornpenenenue 2/2 K 2.1 [1P62, I1P66, ITPGS, ITPy3, Ilpy7,
TEMIEPATyPHOTo KO3 duIueHTa Meau [1Py8, I1Py10, [TPy12, TIP610,
K 2.2 [Tpy2, [TPy12, TTIP610, MP3, MPS5,
MP15, MP28, MP31, MP32,
MP33, MP34, MP37, MP54,
MP55, MP 56, MP 43, JIP34,
JIP32,
JlaboparopHoe 3aHATHE Nel9. Onpenenenue 2/2 OK 01, OK | ITP62, TTP66, ITPGS, TTPy3, [1py7,
CONIPOTHUBIICHHS PE3UCTOPA METOJOM MAPKUPOBKH 02, OK 05, | TTPy8, I1Py10, ITPy12, TIP610,
OK 07, OK | IIpy2, ITPy12, ITP610, MP3, MP5,
04 MP15, MP28, MP31, MP32,

MP33, MP34, MP37, MP54,
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OK 09,

MP55, MP 56, MP 43, JIP34,

K 1.5 JIP32,
K 2.1
Jlabopatoproe 3amstue Ne20 Ompenenenue KIIJI 2/2 MK 2.2 [1P62, ITP66, ITP68, T1Py3, I1py7,
HarpeBaTeeu [TPy8, I1Py10, [TPy12, TIP610,
[Ipy2, I1Py12, ITP610, MP3, MPS5,
MP15, MP28, MP31, MP32,
MP33, MP34, MP37, MP54,
MP55, MP 56, MP 43, JIP34,
JIP32,
Tema 4.3 Copnepxanue 10/2
DJIeKTPUYECKUH TOK
B PA3TMYHBIX CPeIAX DJIeKTpuyecKas MPOBOJUMOCTD Pa3IMYHBIX 4/0 OK 01, I1P61, I1P62, T1PG3, I1P64,
BEIIECTB.  ODJIGKTPOHHAs  MPOBOJAMMOCTb  TBEPJbIX OK 02, I1P65, I1P66, T1P68, ITPGY, I1Py1,
METAJJIOB. 3aBUCUMOCTh COINPOTUBJICHUS METAJJIOB OT OK 03, OK | ITPy2, IIpy3, IIpy4, I1Py5, IIPy10,
temiiepaTypbl. CBEepXIIPOBOIUMOCTb. 06, OK 07 | ITPyl1, IT1Py13, JIP25, MP4, MP6,

OnexTpuueckuid TOK B BakyyMme. CBolicTBa
AIIEKTPOHHBIX Ty4KoB. [TomynpoBogauku. CoOCcTBEeHHAs
U IpUMECHas IPOBOJUMOCTb  IIOJYIPOBOJHUKOB.
CaoiicTBa p-n-nepexona. [ToxynpoBogHUKOBEIE
npuOopsl.  DJEKTPUUYECKUIT TOK B DIIEKTPOJIUTAX.
ONEeKTPOJIUTHYECKas  JUCCOLMALIMSL. DNeKTponu3.
3akonbl Dapajes g DIEKTPOJu3a. DJIEKTPUUYECKHUM
TOK B razax. CaMOCTOATEIbHBIA U HECAMOCTOSITENbHBIN
paspsa. PasnnuHble THIBI CaMOCTOSITENIBHOTO pa3psja.
Monnausa.  Ilmasma. TexHuueckue — ycTpoiictBa  H
IIPAKTUYECKOE IPUMEHEHME: Ta30pa3psaHble JIAMIIBL,
AIIEKTPOHHO-JIy4YeBass TpyOKa, MOJyNpPOBOJIHUKOBBIE
npubOpBl: MOJ, TPAaH3UCTOP, (HOTOAMOMA, CBETOAMOL,
raJibBaHuka, paQUHUpOBaHHWE  MEIH,  BbIMJIaBKa
IIOMHUHMUS, DJIEKTPOHHAs] MUKPOCKOIIHSI.

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

2/0

DNEeKTponu3 B METAJUTypruu. Onekrpoimsepbl. [lomydenune 2/0 OK 01, OK | ITPG2, ITP66, ITP68, I1Py1, I1Py13,
YUCTBIX METAJJIOB U3 TPUMECEH. 02, OK 05, | ITPy3, TIPy5, IIpy7, IIPy8, I1Py10,
OK 06, ITPy12, TIIP610, Ilpy2, IIPyl2,
OK 07, OK | [TP610, MP3, MP5, MP15, MP23,
04 JIP26, , MP28, MP31, MP32,
OK 09 MP33, MP34, MP37, MP44,
K 1.5 MP47, MP48, MP54, MP55, MP
IIK 2.1 56, MP43, JIP34, JIP32,
11K 2.2
B Tom uymMcie npakTHYeCKHX H JIaDOPATOPHBIX 4/2
3aHATHI
[Ipaktuueckoe 3anarue Nel4. Pemenue 3amau mo teme 2/0 OK 01, OK [TPyS, Ilpy9, I1P62,ITPG6,
«DJIEKTPUYECKUI TOK B JKHAKOCTAX, MeTauiax u 02, OK 05, I[1P67, MP1, MP3, MPI15,
BAKYyME» OK 07, OK MP12, MP13, MP17, MP19,
04 MP 20, MP45, MP42, MP
OK 09, 43, MP§, MP10
IIpodeccnoHaIbHO-OPHEHTHPOBAHHOE COAECPKAHUE 2/2
JlaboparopHoe 3aHSTUC No21. Onpenenenue 2/2 OK 01, OK | ITP62, ITP66, ITP68, TTPy3,
ANEKTPOXUMHYECKOTO SKBHUBAJICHTA MEOU B IPOIECCE 02, OK 05, | IIpy7, IIPy8, TIIPyl0, TIIPyl2,
AIIEKTPOIIN3a Cylb(ara MeIu. OK 07, OK | ITP610, TIIpy2, ITPyl12, TIP610,
04 MP3, MP5, MP15, MP28, MP31,
OK 09, MP32, MP33, MP34, MP37,
MP54, MP55, MP 56, MP 43,
JIP34, JIP32
Tema 4.4 Maruutnoe | Coaepxxanue 6/0
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moJjie B3aunMoneiicTBe  IOCTOSIHHBIX ~ MarHMTOB H 2/0 OK 01, I1P61, I1P62, I1P63, I1P64,
MIPOBOJTHUKOB C TOKOM. MarnutHoe moJe. BekTtop OK 02, I1P6S5, I1P66, T1P6S, ITPGY, I1Py1,
MarHuTHOM uMHAyKumd. llpuHnun cynepnosuuuu OK 03, OK |ITPy2, IIpy3, IIpy4, IIPyS, IIPy10,
MAarHUTHBIX MoJjed. JIMHUY MarHUTHON UHYKIIMH. 06, OK 07 |(IIPyl1, ITPy13, JIP25, MP4, MP6,
MarnuTtHoe 1oJie TPOBOAHUKA C TOKOM (IIPsIMOTO MP13, MP17, MP18, MPI19,
MPOBOJIHUKA, KATYIIKH M KPYyroBOro BHUTKa). OTmbIT MP20, JIP5, JIP6, JIP32, MP21,
Opcrena. Cuna Amrmepa, ee HalpaBiI€HUE U MOJYJIb. MP23, MP44, MP38, MP39,
Cuna JlopeHiia, ee HampaBjeHUE U MOIYJb. J[BUkeHUE MP46, JIP14, JIP13, JIP12, JIP28,
3apsKEHHON YaCcTUIIBI B OJHOPOJAHOM MAarHUTHOM IIOJIE. JIP31
Pa6ota cunbl JlopeHnma. MarauTHoe 1oJjie B BEIIECTBE.
DeppoMarHeTHKH, mapa- U JuaMarHeTHKH.
IIpodeccrnonaibHO-OPHMEHTHPOBAHHOE COIEP:KAHUE 2/0
VcrpolicTBa aBTOMAaTHKHM, OCHOBAHHBIE Ha CHJIOBOM 2/0 OK 01, I1P61, I1PG2, T1PG3, I1P64,
JIEHCTBHMY MAarHUTHOTO TIOJIS OK 02, I1PGS, 11P66, TIPGS, IT1P6Y, TPyl
OK 03, OK | ITPy2, Ilpy3, IIpy4, IIPyS5, IIPyl0
06, OK 07 | ITPyl1, ITPy13, JIP25, MP4, MP6
K 1.5 MP13, MP17, MP18, MP19, MP20
IIK 2.1 JIP5, JIP6, JIP32, MP21, MP23
K 2.2 MP44, MP38, MP39, MP46, JIP14
JIP13, JIP12, JIP28, JIP31
B TOM u4mMcae mNpaKTHYeCKHMX H J1a00paTOPHBIX 2/0
3aHATHIl
[Ipaktuueckoe 3anarue NelS. Pemenue 3agau mo teme 2/0 OK 01, OK | ITPyS5, IIpy9, I1PG2,ITPG6, IIPG7
«MarHuTHOE MOJI€ U €ro XapaKTEPUCTUKI 02, OK MP1, MP3, MP15, MP12, MP13
03, OK 09 | MP17, MP19, MP 20, MP45, MP42
MP 43, MP8, MP10
Tema 4.5 Copnepxanue 9/0
DJIeKTPOMATHUTHAS
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HHIYKIUS

SlBneHue  ANeKTpoMarHUTHOM  WHAYKIUU. [loTok 2/0 OK 01, I1Po1, I1P62, I1P63, I1P64, I1POS5,
BeKTOpa MarHUTHOW MHAYKIMU. DJIC MHAYKIMU. 3aKOH OK 02, I1P66, IIPGS, ITPGY, ITPyl, I1Py2,
anexkTpoMarHutHoM wuHaykuuu @apanes. Buxpesoe OK 03, OK | Ilpy3, [IIpy4, IIPy5, IIPyl0,
anekTpudeckoe mnosie. Toku ®Pyko. JIC uHOYyKIUMU B 06, OK 07 | IIPyl1, ITPy13, JIP25, MP4, MP6,
MPOBOJHUKE, IBUKYIIEMCA B OJHOPOJIHOM MarHUTHOM MP13, MP17, MP18, MPI19,
none. IlpaBuno Jlenma. MuayktuBHOCTh. Kartyiika MP20, JIPS, JIP6, JIP32, MP21,
MHIYKTUBHOCTH B LIENHU IIOCTOSIHHOTO TOKAa. SIBIeHUE MP23, MP44, MP38, MP39,
camounaykuuu. OJC  camMoMHAyKIMHU.  DHEprus MP46, JIP14, JIP13, JIP12, JIP28,
MarHUTHOTO T10JISt KaTyLIKH c TOKOM. JIP31
DJIEKTPOMArHUTHOE TOJIE.
IIpodeccnonaibHO-OPHMEHTUPOBAHHOE COIEeP:KAHUE 1/0
[IpuMeHeHHe  3JIEKTPOMAarHUTHOM  MHIYKUMH B 1/0 OK 01, I1P61, ITPG2, T1PG3, I1P64, 11PGS,
YCTpPOMCTBAX U arperarax. OK 02, [1P66, IT1PGS, I1PGY, I1Pyl, I1Py2,
OK 03, OK | ITpy3, Ilpy4, IIPy5, IIPylO0,
06, OK 07 | ITPyl1, I1Py13, JIP25, MP4, MP6,
K 1.5 MP13, MP17, MPI18, MPI19,
IIK 2.1 MP20, JIPS, JIP6, JIP32, MP21,
K 2.2 MP23, MP44, MP38, MP39,
MP46, JIP14, JIP13, JIP12, JIP28,
JIP31
B Tom uymcie npakTHHYeCKHX H JIaDOPATOPHBIX 6/2
3aHATHH
[Ipaktuueckoe 3anarue Nel6. Pemenue 3amad mo teme 4/0 OK 01, OK | ITPy5, Tlpy9, I1P62,ITP66, I1P67
«DNeKTpOMarHuTHast WHIYKIUS. 3akoH 02, OK | MP1, MP3, MP15, MP12, MP13
AIIEKTPOMArHUTHON UHAYKIIMU. CaMOUHTYKIIHSH 03, OK 09 | MP17, MP19, MP 20, MP45, MP42

MP 43, MPS, MP10
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Jlaboparopuoe 3anstre Ne22 «VccnenoBaHue SBICHHS 2/0 OK 01, OK | ITP62, I1P66, ITPGS, TIPy3, Ilpy7
3JIEKTPOMArHUTHON MHTYKIIUW» 02, OK | IIPy8, IIPyl0, IIPyl12, TIIP610
03, OK 09 | IIpy2, [1Py12, T1IP610, MP3, MP5
MP15, MP28, MP31, MP32, MP33
MP34, MP37, MP54, MP55, MP 56
MP 43, JIP34, JIP32,
Pa3znea 5 Kose0anus 1 BOJHEI 29/0
Tema 5.1 Conep:kanue 5/0
MexaHn4yecKue Konebarensuas cucrema. CBoOOOIHBIE KOJIEOAHNS. 1/0 OK 01, I1P61, I1P62, I1P63, I1P64, ITPOS5,
K0JIe0aHHUS M BOJIHBI I'apmonnueckne konebanums. Kunemarumdeckoe u OK 02, I1P66, ITPGS, ITPGY, ITPyl, I1Py2,
JTUHAMHUYECKOE OIMHCAaHUE. DHEPreTUYECKOE OIHUCAHUE OK 03, OK | IIpy3, [IIpy4, IIPy5, IIPyl0,
(3aKOH COXpaHEHUs MEXaHWYEeCKOW H3Hepruu). BrIBoj 06, OK 07 | ITPyl1, ITPy13, JIP25, MP4, MP6,
JTUHAMHUYECKOTO OIMUCAHUSI TAPMOHUYECKUX KOJIeOaHMi MP13, MP17, MP18, MP19,

13 UX SHEPreTUYECKOIo U KHWHEMaTUYECKOT0 OMUCAHUS.
Avmmutynga  u o ¢aza  konebanuil.  CBs3b
aMIUIUTYABl  KOJeOaHWH  HCXOJHOW  BEJIUYUHBI C
aMILTUTYIaMH KOJIEOAaHUHN €€ CKOPOCTU U YCKOPEHHSI.
ITepnox m yacrora koneOGanuii. [lepmon manbix
CBOOOJHBIX KOJICOAHUM MAaTeMaTHYCCKOTO MAasTHHKA.

[Tepuon CBOOOIHBIX Kosebanuii IPYXUHHOTO
MasiITHUKA.
ITonstue 0 3aTyXaroumx KOJI€OaHUIX.

Boinyxnennsle koneOanus. Pe3onanc. Pe3zonancHas
KpuBas. BimsHue 3aTyxaHus Ha BHUJ PE30HAHCHOU
KpuBOil. ABTOKOJIE0aHUSI.

Mexannueckue BOJIHBI, yCIIOBUS ux
pacnpocTpanenus. [lonepeunbie U NPoI0IbHBIE BOJIHBI.
Ilepuon, ckOpoCTh pacnpOCTpaHEHHUS U JJIWHA BOJIHBI.
CaoiicTBa MEXaHUYECKUX BOJIH: OTpa’keHue,
npesromMieHue, nHTephepeHIus U AudpaKIus.

3ByK. CKOpoCTh 3BYKa. ['poMKOCTh 3ByKa. BoicoTa

MP20, JIPS, JIP6, JIP32, MP2I,
MP23, MP44, MP38, MP39,
MP46, JIP14, JIP13, JIP12, JIP28,
JIP31
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toHa. TemOp 3ByKa.
[IlymoBoO€ 3arpsisHEHHUE OKPYIKAIOIIEH CPEIbl.

B TOoM uymcie npakTHYeCKHX M J1a00pPaTOPHBIX 4/0
3aHATHH
[TpakTueckoe 3aHATHE Nel7. MexaHnueckue 2/0 OK 01, OK | ITPy5, Ilpy9, I1P62,ITP66, IIP67
KoJIe0aHUs M KX XapaKTEPUCTUKH 02, OK | MP1, MP3, MP15, MP12, MP13
03, OK 09 | MP17, MP19, MP 20, MP45, MP42
MP 43, MP8, MP10
IIpodeccnoHaIbHO-OPHEHTHPOBAHHOE COAEPKAHNE 2/0
Jlabopatopnoe 3anstue Ne23. TIpoBepka 3aKOHOB 2/2 OK 01, OK | ITPG2, I1P66, T1PGS, IIPy3, Ilpy7
KoJIeOaHMI MaTeMaTH4eCKOro u MIPYKUHHOTO 02, OK 05, | ITPy8, IIPyl0, IIPyl2, IIPG10
MasTHUKA OK 07, OK | IIpy2, I1Py12, 11P610, MP3, MP5
04 MP15, MP28, MP31, MP32, MP33
OK 09, MP34, MP37, MP54, MP55, MP 56
MP 43, JIP34, JIP32,
Tema 5.2 Copnepxanue 13/0
DJIeKTPOMarHuTHbIE KonebarenpHbli KOHTYD. CB0OOIHEBIC 3/0 OK 01, I1PG1, ITPG2, T1PG3, I1P64,
K0JIe0aHHUS M BOJIHBI AJIIEKTPOMArHUTHBIE KOJICOaHHMS B HJIcIbHOM OK 02, I1P65, I1P66, TIP6S, ITPGY, I1Pyl,
kosiebarenbHOM KoHType. Popmyna Tomcona. Casi3b OK 03, OK | ITPy2, IIpy3, IIpy4, IIPyS, I1Py10,
aMIUTATY 1Bl 3apsiia KOHJIEHCATOPA ¢ aMIUIMTYI0M CHJIBI 06, OK 07 | ITPyl1, I1Py13, JIP25, MP4, MP6,

TOKa B KOJIeOATeIIbHOM KOHTYPC.

3aKOH COXpaHEHHMs] DHHEPrUM B  HUJCATHLHOM
KoJ1e0aTeIbHOM KOHTYPE.
3aryxamomue 3JeKTPOMarHUTHbIE — KosieOaHUs.

BbIHYX/I€eHHBIE 3]IEKTPOMAarHUTHbIE KOJIEOaHUsI.
IIepemeHHBII TOK. MOIIHOCTH MEPEMEHHOIO TOKA.
AMIITUTYJTHOE U JEHCTBYIOIEE 3HAUYEHUE CHJIBI TOKA U
HaNpsDKEHUsT TpU  pa3iuyHOW ¢GopMe 3aBUCHMOCTH
[IEPEMEHHOI0 TOKA OT BPEMEHH.
CunycomnanbHblid MEepeMEHHbBIM TOK. Pesucrop,

MP13, MP17, MPI18, MPI9,
MP20, JIPS, JIP6, JIP32, MP21,
MP23,  MP44, MP38, MP39,
MP46, JIP14, JIP13, JIP12, JIP28,
JIP31
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KOHJIGHCATOp W KATylIKa HWHJIYKTUBHOCTH B IEMU
CHUHYCOUJAIILHOTO MEPEMEHHOT0 TOKa. Pe30HaHC TOKOB.
Pe3onanc HanpspKeHM.

WNneanpubiii  Tpancdopmarop.  [IpousBosacTso,
nepeaaya v NoTpedIeHUe SIEKTPUIECKON SHEPTHH.

DKOJIOTHYECKHE  PHUCKM TpU  MPOU3BOJCTBE
JIEKTPO3HEPTUH. KynsTypa HCII0JIb30BaHUs
AIEKTPOIHEPTUU B MOBCE/IHEBHOM KU3HU.
ONEKTPOMarHUTHBIE  BOJIHBI.  YCIIOBUS  M3JIy4EHHUS
JJIEKTPOMArHUTHBIX BOJH. B3auMHas opueHTanus

BEKTOPOB E,B,V B JIEKTPOMAarHUTHOM BOJIHE.

CBolicTBa 3J€KTPOMarHUTHBIX BOJIH: OTpa)K€HUE,
OpejaoMIIeHUe,  MOoJsgpu3alus, HHTepdepeHuus |
TG paKIus.

[lkana 37eKTpOMarHUTHBIX BoJIH. IIpumMeHeHue
DIIEKTPOMArHUTHBIX BOJIH B TEXHHKE W  OBITY.
[TpuHIMIBI paAMOCBS3U U TeNeBUeHUS. Pannonokanus.
DeKTPOMarHUTHOE 3arpsi3HEHUE OKPYKAIOUIeH cpeibl.

IIpodeccnonabHO-OPHEHTHPOBAHHOE COJAEPKAHNE 2/0
Tunsr  snextpoctanumit.  KIIJ  smekTpocTaHuumid. 2/0 OK 01, I1P61, I1P62, 11P63, I1P04, ITPOS,
TexHomorun oOXpaHbl OKPY’KAWOIIEH Ccpenbl Ipu OK 02, [1P66, IIPGS, ITPGY, I1Pyl, I1Py2,
CKUT'aHUHM OPraHUYECKOr0 TOILIMBA. OK 03, OK | Ilpy3, [IIpy4, IIPy5, IIPyl0,
06, OK 07 | ITPy11, ITPy13, JIP25, MP4, MP6,
K 1.5 MP13, MP17, MPI18, MPI19,
IK 2.1 MP20, JIPS, JIP6, JIP32, MP21,
[K 2.2 MP23,  MP44, MP38, MP39,
MP46, JIP14, JIP13, JIP12, JIP28,

JIP31
B TOM umcie mnpakTHYecKMX H J1a00paTOPHBIX 8/0

3AHATUH
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[Ipaktrueckoe 3ansatue Nel8. Pemienue 3anau Ha BUIBI 4/0 OK 01, OK | ITPy5, IIpy9, I1P62,ITPG6, IIPG7,
CONPOTUBIICHUM B IEMAX MNEPEMEHHOro Toka. Pacuer 02, OK | MP1, MP3, MP15, MP12, MP13,
1enu TpancopmMaropa. 03, 0K 09 | MP17, MP19, MP 20, MP45,
MP42, MP 43, MP8, MP10
[Ipaktuueckoe 3anarue Nel9. Pemienue 3agau mo teme 2/0 OK 01, OK | ITPy5, IIpy9, I1P62,ITPG6, IIPG7,
«DneKTpoMarHuTHbIC KosneOanus U BoiHBL Dopmyna 02, OK | MP1, MP3, MP15, MP12, MP13,
Tomcona» 03, 0K 09 | MP17, MP19, MP 20, MP45,
MP42, MP 43, MP8, MP10
IIpodeccnonaibHO-OPHMEHTHUPOBAHHOE COAEP:KAHUE 2/0
JlabopaTtopnoe  3amstue  Ne 24,  YcTpoMcTBO 2/0 OK 01, OK | ITPG2, TTP66, ITP6S8, I1Py1, [1Py13,
TpaHchopmaTopa, reHepaTopa 02, OK 05, | [TPy3, I1PyS5, IIpy7, ITPy8, I1Py10,
OK 07, OK | ITPy12, TIP610, Ilpy2, I1Pyl2,
04 I[1P610, MP3, MP5, MP15, MP23,
OK 09, JIP26, , MP28, MP31, MP32,
K 1.5 MP33, MP34, MP37, MP44,
IIK 2.1 MP47, MP48, MP54, MP55, MP
K 2.2 56, MP 43, JIP34, JIP32,
Tema 5.3 Conep:xanue 11/0
Ontuka
[IpssMonuHetHOE  paclpoCTpaHEHHWE CBETa B 3/0 OK 01, I1P61, ITP62, ITP63, I1P64,
oaHopoaHou cpene. JIyu cera. TodeuHbld MCTOYHHK OK 02, [1PGS, I1P66, TIP6S, I1PGY, I1Pyl,
ceera. OTpakeHHE CBeTa. 3aKOHBI OTPAKEHMs CBETA. OK 03, OK [ITPy2, IIpy3, IIpy4, IIPyS, IIPy10,

[Toctpoerne w300pakeHWH B  TUIOCKOM  3€pKaie.
Cdepuueckue 3epkana. [IperomieHue cBeTa. 3aKOHBI
npesioMyieHuss  cBeta.  AOCOMIOTHBIA — TIOKa3aTelb

MMPEIOMIICHUA. OTHOCHUTENIBHBIN IIoKa3aTcJib
MMPCIOMJIICHUA. ITocrostHCTBO HaCTOThI CBCTa u
COOTHOIICHHUEC JJIMH BOJIH npu nepexone

MOHOXpPOMAaTHYECKOTO CBeTa uepe3 TIpaHUully pasfelna
JIBYX ONTUYECKUX CPEJ.

06, OK 07

TPy11, TIPy13, JIP25, MP4, MP6,
MP13, MP17, MPI8, MPI9,
MP20, JIPS, JIP6, JIP32, MP2I,
MP23,  MP44, MP38, MP39,
MP46, JIP14, JIP13, JIP12, JIP28,
JIP31

708




Xon nyue B mpusme. Jlucmepcuss  cBera.
Cnoxupelii  coctaB Oeioro cBera. lLlper. IlomHoe
BHyTpeHHee oTpaxeHue. lIpenenbHblil yrojs moJHOTO
BHYTPEHHETO OTPAKEHUS.

Cobuparonue u pacceuBarollue JUH3bL. TOHKas

nuH3a. DOKYyCHOE pacCTOSTHUE M OINTHYECKas CHiia
TOHKOW JIMH3BI. 3aBUCUMOCTH (POKYCHOTO PACCTOSTHHS
TOHKOM cepuyeckol JHH3BI OT €€ TEOMETPUH H
OTHOCHUTEJILHOTO MoKa3aressi npenomiieHus. dopmyna
TOHKOM JIMH3BI. YBEJIWUYCHHUE, JaBacMoOe JIMH30M. XoJ
Jy4a, MPOUISAIIEro JMH3Y MO MPOU3BOJIBHBIM YIJIOM K
ee  mIaBHoM  onruueckod — ocu.  lloctpoenue
M300paXEHU TOYKU U OTpe3Ka MPsSMOI B COOMPArOLIUX
Y pacCeMBANOIIMX JIMH3aX U UX cucTemax. OnTudeckue
npubopsl. Paspemaromas crnocobHocTh. [ma3  kak
onTuyeckas  cucrema. llpenensl  nmpuUMeEHMMOCTH
r€OMETPUYECKON ONTUKH.
Bonnosas ONTHKA. NuTepdepenuus CBETa.
KorepeHTHble UCTOYHUKH. YCIOBHS  HaOIIOACHUS
MaKCUMyMOB U MHUHUMYMOB B HHTep(hEepeHIIMOHHOM
KapTUHE OT JABYX KOT€PEHTHBIX MCTOYHHKOB. [Ipumepsl
KJIACCHYECKUX MHTeP(HEPEHIIMOHHBIX CXEM.

Hudpakuus ceta. dudpakiuuoHHas pemieTka.
VYcnoBue HaOMIOIEHUS TJaBHBIX MAaKCUMYMOB TMIpH
najicHuu MOHOXPOMaTHYECKOTO cBeTa Ha
nudpakimoHHyo pemeTky. [lonspusanms cBerta.

IIpodeccnonanbHO-0OpHEHTHPOBAHHOE COePKAHME 2/0

Hcnonp3oBanne AIEKTPOMATrHUTHBIX BOJH B 2/0 OK 01, I1P61, I1P62, 11P63, I1P04, ITPOS,
peHTreHorpaduu u peHTTeHOCTPYKTYPHOM aHAIN3€e s OK 02, | IIP66, ITP68, ITPGY, ITPyl, ITPy2,
W3Yy4YeHUs CTpOeHHs MeTaiuioB. MHdpakpacHbie BOJHBI B OK 03, OK | IIpy3, [IIpy4, IIPyS, IIPylO,
TEeXHUKE. 06, OK 07 | ITPyl1, ITPy13, JIP25, MP4, MP6,
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K 1.5 MP13, MPI17, MPI18, MPI19,
IIK 2.1 MP20, JIPS, JIP6, JIP32, MP2I,
K 2.2 MP23,  MP44, MP38, MP39,
MP46, JIP14, JIP13, JIP12, JIP2S,
JIP31
B TOoM uymcie npakTHYeCKHX M J1a00pPaTOPHBIX 6/0
3aHATHH
[TpakTtuueckoe 3anarue Ne2(0. Pemenue 3amad mo teme 4/0 OK 01, OK | ITPy5, Ilpy9, I1P62,ITP66, IIP67
«3aKoHBI OTpaXkeHUs U mpesomieHus: ceera. Dopmyia 02, OK | MP1, MP3, MP15, MP12, MP13
TOHKOM JIMH3ED. 03, OK 09 | MP17, MP19, MP 20, MP45, MP42
MP 43, MP8, MP10
Jlaboparopuoe 3ausitue No25. Onpenenenne noka3aTens 2/0
MIPEJIOMJICHUS CTEKJIA.
Pasnen 6. OcHOBBI crieHAJIBHON TEOPUH OTHOCUTEIBLHOCTH. 1/0
['panuub MPUMEHUMOCTH KJIaCCUYECKOM 1/0 OK 01, [TIPyl, IIPy2, Ilpy3, Ilpy4, IIPy5
Tema 6.1 OfHOBbI MexaHuku.  [locTynarbl  CIENMATbHOW  TEOPHU OK 02, |IIPyl0, IIPyll, IIPyl3, JIP25
CHENNATBHON TEOPUH | 1yoCcHTEIBHOCTH. [TpocTpaHCTBEHHO-BPEMEHHOM OK 03, OK | MP4, MP6, MP13, MP17, MP18
OTHOCHTE/ILHOCTH. uHTepBan.  IIpeoOpazoBanus  Jlopenma.  YcioBue 06, OK 07 | MP19, MP20, JIP5, JIP6, JIP32
NpUIUHHOCTH. OTHOCUTENHHOCTh OJHOBPEMEHHOCTH. MP21, MP23, MP44, MP38, MP39
3amelJIeHHe BPEMEHU M COKpALIEHUE JIJUHBI. DHEprus MP46, JIP14, JIP13, JIP12, JIP28
U UMIYJIbC PENIATUBUCTCKOM yacTUilpl. CBA3b Macchl ¢ JIP31
SHEPrUEe U UMIIYJIbCOM PEISITUBUCTCKOW YaCTHIBI.
DHeprus MoKosl.
Paznen 7 KBanrToBas ¢pusnka 11/0
Tema 7.1 Conep:xanue 4/0
Kopnyckyasipao-
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BOJIHOBOM 1yaJIM3M.

PaBHoBecHOe  TemsoBoe — uM3MyueHHE  (M3NMydEHHE 1/0 OK 01, I1P61, I1P62, I1P63, I1P64,
aOCOJIIOTHO YEpHOro Tena). 3aKoH cMelleHust Buna. OK 02, I1P6S5, I1P66, TIPGS, ITPGY, ITPy1,
['unore3a Ilnanka o kBaHTax. doToHBL. OHeprus u OK 03, OK | ITPy2, IIpy3, IIpy4, [1PyS5, I1Py10,
uMmiyinbe  (orona.  Dorordpdexr. Ombiter AT 06, OK 07 | ITPyl1, ITPy13, JIP25, MP4, MP6,
CromneroBa. 3akonbl  Qorodddekra. YpaBHEHHE MP13, MP17, MPI18, MPI19,
OiHmreitHa s doTtoddpdekra. "KpacHas rpanuma" MP20, JIPS, JIP6, JIP32, MP21,
dororddekra. [lapienue cBeta (B 4aCTHOCTH, JABJICHUC MP23, MP44, MP38, MP39,
cBeTa Ha aOCOJIFOTHO TIOTJIOIIAIONIYI0 M aOCOJIOTHO MP46, JIP14, JIP13, JIP12, JIP28,
oTpaxaroniyo moBepxHocts). Omnbitel [1.H. JleGenena. JIP31
BonHoBbie cBolicTBa yactull. Bosnsl e bpoitns. [nuna
BOJIHBI Jie¢ Bpoiins u pasMepsl 00JacTH JIOKATH3AINH
IBUXKYyIIeicss  vactuubl.  KopmyckymnsipHO-BOTHOBOM
nyamusM. Jlugpakmus 2JIEKTPOHOB HAa KPHCTaJUIaX.
Crneuuduxa m3mepenuit B Mmukpomupe. COOTHOIICHUS
HeonpeaeneHHocTel [elizenbepra.
IIpodeccnoHaIbHO-OPHEHTHPOBAHHOE COJEPKAHNE 1/0
JlazepHble TEXHOJIOTMM B METAUTYpruu. AOCOJIIOTHO 1/0 K 1.5
YEpHBIE TEJIa UX IPUMEHEHUE. IIK 2.1
[K 2.2

B Tom uymciae npakTHYeCcKHX H JIaDOPATOPHBIX 2/0
3aHATUHI
[Ipaktuueckoe 3anarue Ne2l. Pemenue 3amad mo teme 2/0 OK 01, OK | ITPy5, Tlpy9, I1P62,ITP66, I1P67
«3akonsl hotodrdhdexTa. YpaBHeHHE DUHIITEITHAY. 02, OK | MP1, MP3, MP15, MP12, MP13

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

MP 43, MP8, MP10
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Tema 7.2 Conepxanue 3/0
Crtpoenue atoma
OmnpITBI TI0O  WCCIAEAOBAHUIO CTPOSHUS aToMma. 1/0 OK 01, I1P61, ITP62, ITP63, I1P64,
[TnanerapHas monmens atoma Pesepdopaa. Ilocrynarsr OK 02, [1PG5, ITP66, TIP6S, ITPGY, I1Pyl,
bopa. W3nywyenwme u moryomnieHue (GOTOHOB MpH OK 03, OK | ITPy2, IIpy3, Ilpy4, I1Py5, I1Py10,
IIepEX0€ aTOMa C OJHOTO YPOBHs DHEPrUU Ha APYIOM. 06, OK 07 | ITPyl11, I1Py13, JIP25, MP4, MP6,
Bunel cnekrpoB. CrHekTp YpOBHEH »JHEpPruu aroma MP13, MPI17, MPI8, MPI19,
Bojioposa. CIIOHTaHHOE M BBIHYXKJICHHOE H3JIyYeHUe MP20, JIPS5, JIP6, JIP32, MP21,
cBera. Jlazep. MP23, MP44, MP38, MP39,
MP46, JIP14, JIP13, JIP12, JIP2S,
JIP31
B Tom uymMcie npakTHYeCKHX H JIaDOPATOPHBIX 2/0
3aHATHI
[Ipaktuueckoe 3anstue Ne 22. «lloctynatel bopa. 2/0 OK 01, OK | ITPy5, IIpy9, I1P62,ITP66, IIPG7,
DHepreTUYecKrue ypoBHI. 02, OK | MP1, MP3, MP15, MP12, MP13,
03, 0K 09 | MP17, MP19, MP 20, MP45,
MP42, MP 43, MP8, MP10
Tema 7.3 Conep:xanue 4/0 OK 01, I1P61, I1P62, ITP63, I1P64,
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ATOMHOE S1IPO

Hyxinonnas wmozmens sapa [eiisenOepra -
NBanenko. 3apsg  sapa. MaccoBoe 4yuciao  sapa.
N3oTomnbl. PannoakTuBHOCTB. Anbda-pacna.
DJIeKTPOHHBIM M TO3UTPOHHBIM OeTa-pacran. ['amma-
U3JIy4eHHE. 3aKOH  paJMOaKTUBHOIO  pacnaja.
PannoaktuBHble wu30oTOmBl B mnpupone. (CBoOMCTBa
MOHU3HUPYIOILIETO U3JIy4YCHUSI. Bnusinue
PaAMOAKTUBHOCTHU Ha KUBBIE OpraHU3MBI.
EcrectBennblii Gpon uzmydenus. Josumerpus. DHeprus
CBSI3M HYKJIOHOB B sjipe. SnepHbie cuibl. [ledekt Maccel
anpa. Snepueie peakuuu. [leneHue W CUHTE3 sEp.
SAnepusie  peaktopel. [IpoGnembl  ympaBisieMoro
TEPMOSIACPHOTO  CHHTE3a. JKOJIOTHYECKHE ACTICKTHI
pa3BUTHUS SAEPHOM SHEPreTUKU. METoapl perucrpauuu
Y UCCJICIOBAHMS DJIEMEHTAPHBIX YaCTHII.
dyHIaMEHTAIbHbIE B3aUMO/ICUCTBUSI. bapuonsi,
Me30Hbl U jentoHsl. I[lpencraBienne o CranaapTHOM
Mozenu. KBapk-riatooHHas Mozens aapoHoB. Pusuka 3a
npeaenamu CtangaptHod moxaenu. TemHas marepusi u
TeMHasi oSHeprus. EAuHCTBO (u3MUYECKON KapTUHBI
MUpa.

1/0

HpO(l)eCCI/IOHa.TIbHO-OpI/IeHTI/IPOBaHHOC coacpkanue

1/0

Hcnons3oBanue JJIEKTPOMArHUTHBIX BOJIH B
MeTaJTypru. CnekTpoMeTpbl U3TyYEHH.

1/0

OK 02,
OK 03, OK
06, OK 07

IIK 1.5

IIK 2.1
IIK 2.2

[1P65, I1P66, IIP68, ITPG9, 1Pyl
[1Py2, Ilpy3, Ilpy4, I1Py5, I1Pyl10
[TPyl1, I1Py13, JIP25, MP4, MP6
MP13, MP17, MP18, MP19, MP20
JIPS, JIP6, JIP32, MP21, MP23
MP44, MP38, MP39, MP46, JIP14
JIP13, JIP12, JIP28, JIP31

B TOM umcie nDpakTHYeCKHX M J1A00PaTOPHBIX
3aHATHH

2/0
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[Ipaktrueckoe 3anstre Ne 23  «3amuch sAEPHBIX 2/0 OK 01, OK | ITPyS5, IIpy9, [1P62,ITP66, IIPG7,
peakuuii. CTpoeHHUE aTOMOB M aTOMHBIX fJiep. 3aKOH 02, OK | MP1, MP3, MP15, MP12, MP13,
PaaMOaKTUBHOIO pacnaia. 03,0K09 | MP17, MP19, MP 20, MP45,
MP42, MP 43, MP8, MP10
2/0
Pa3zgea 8. JiieMeHTBI AaCTPOHOMHUM U ACTPOPUNKH.
Tema 8.1 DuiemeHTBI Conepxanue 2/0
ACTPOHOMUM U
acTPOPH3UKH. Ortanbel  pa3BuTud  acTpoHomuu. llpuknagHoe wu 2/0 OK 01, ITP63, ITPy6, ITPy8,MP 10,
MHUPOBO33pEHYECKOE 3Ha4YCHHE ACTPOHOMHH. OK 02,
[IpuMeHUMOCTh 3aKOHOB (U3HKU [ OOBICHEHUS OK 03, OK
PUPO/IbI KOCMHYECKHX 00BEKTOB. Metobl 06, OK 07
aCTpOHOMHYECKUX  uccienoBanuii.  CoBpeMEHHBIE
ONTHUYECKHUE TEJIECKOIIHI, PaINOTENIEeCKOIIbI,

BHeaTMoc(epHasi acTpoHomus. Buna 3Be3gHOro Heba.
Co3Be3nusi, SIpKUE 3BE3Mbl, IUIAHETBI, WX BHIUMOE
newxeHue. Comneynas cucrema. Connne. CosHeuHas
akTUBHOCTh. Mcrtounuk »sHepruu CojHIIAa U 3BE3..
3Be3/1bl, UX OCHOBHBIC XapakTEepUCTHKU. Jluarpamma
"CIIeKTpaJIbHBIN KJIACC - CBETUMOCTB". 3B€3/Ibl TJIaBHOM
MOCJIEA0BATEIBHOCTH. 3aBUCUMOCTh "macca -
CBETUMOCTD" IS 3B€3] IVIaBHOW IMOCIEI0BATEILHOCTH.
BnyTtpennee CTpOEHHUE 3BE3/. CoBpeMeHHbIE
MPEJACTABICHUS O TMPOUCXOKIACHUH U  SBOJIOUU
Connua u 3Be37. OTansl xKU3HYU 38e31. Mueunslii [1yTs -
Hama ["anmaktuka. [lonoxxenue u nBmwkenue ConHIa B
lanaktuke. Tunbl ramakTuk. PaguoranakTuku U
KBa3apel. UepHbIe ObIpHI B sAIpax TAJIAKTUK. BeenenHast.
Pacmiupenne Bcenennoil. 3akon XaO6na. Pa3Oeranue
ranaktuk. Teopuss bonpmoro B3peiBa. PennkroBoe
u3nydeHue. MacmrabHas  cTpykTypa BceneHHOM.

714




‘ Mertaranaktuka. Hepenenasle npo6sieMbl aCTPOHOMHUHU.

IIpomeskyTOoUHAS aTTecTALMS

18

Bcero:

223/56
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3.3 IlepeyeHb 1a00pPaTOPHBIX U MPAKTHYECKHUX padoT

CHCHI/IaJ'II/BI/IpOBaHHOG O60py,HOBaHI/IC, TCXHHUYCCKUC

Tembl abopaTopHbix W (WiH) mpakTHdeckux | Kpatkoe comepkanue/ ommcanue (11eb
9 CpEeJICTRBa, nporpaMMHOE  OOecreueHue (mpu
3aHATUH paboTHI)
HEOOXOAMMOCTH)
Paznea 2 MEXAHUKA
JlabopaTopHble 3aHATHSA
JlaboparopHoe 3ansitue Nel "  JKCIEPUMEHTAILHO OTPENCNUTh | BECBl C  pa3HOBecaMM; JIMHEWKa  MaciiTaOHas,

«OmnpeneneHue IUIOTHOCTH Tejla Pa3InYHON
bopmbI»

IUIOTHOCTHU KHUJIKOCTU M TBEPIOIO Tea;

" ONpENeIUTh LIEHY JIeTICHUS
U3MEPUTENIbHBIX ~ MPUOOPOB,  HM3MEPUTH
T€OMETPUYECKUE Pa3MEphl Tell, ONPEICIUTh
UX MaccCy, paccuuTarb 0O0OBEM, pe3yJibTar
CPaBHHUTHh C TAOJMYHBIMU 3HAYCHUSMHU U
YCTaHOBUTH MOTPEIIHOCTh IKCIIEPUMEHTA

IITAHTCHLIUPKYJIb;, MEH3YpKa; BELIECTBO, INIOTHOCTH
KOTOPOTO HY>KHO OIPEACIIUTh

JlabopaTtopnoe 3ansitue No2

[TpoBepka 3akoHA COXpPAHEHUS MEXaHHUYECKOU
SHEPTrUU HIpH ABUKCHHUU TCJIa IO HeﬁCTBHCM
CHUI TSDKECTH U YIIPYTOCTH

* U3yuuth 3aBUCHUMOCTh CHJIBI
yIOpPYrocTd OT JIMHEHHOH nedopmanuu; Ha
npuMepe nepopmanuu pacTsLKeHus
HKCIEPUMEHTAIBHO HOJATBEPAUTH
CIpaBeIMBOCTh 3akoHa ['yka; ompenenutsb
pacyéTHBIM M TpapHUuUecKuM crocodamu

Kod(puIMeHT  ynpyroctd  (KECTKOCTH)
NpPY>XUHBI (pe3UHBI);

"  ONpEenenuTh LEHY JeTIeHUS
U3MEPUTENBbHBIX ~ NPUOOPOB,  M3MEPUTH

VJUTHHEHUE YIPYTOro Tejia MPH Pa3IUIHbBIX
nedopMarusax, paccuuTaTb KOIPPHUIHEHT
JKECTKOCTH,

" pe3ynbTaT CPaBHUTH C TaOIUYHBIMU
3HAYCHUSIMH W YCTAaHOBHTH IIOTPEUTHOCTH
DKCIIEPUMEHTA

ratuB ¢ mMydTOoH W JepKaTeNsIMH, TUHAMOMETD C
UCCIIEyeMON TPYXKHUHOW W 3aKphITOM MIKAION (Uiu
UCCJICAYEeMbIN JIOCKYT PpE3WHBI), JUHEHKa, yaiia OT
BECOB, Ha0Op Ipy30B ¢ U3BEeCTHBIMU Maccamu (o 100
u 50 rpaMMoB)

Habop mo mexanmke (Xumnabo): pelyar Ha INTaTHBE,
Ha0op rpy30B, M3MEPHUTEIbHAS JINHEHKA, TMHAMOMETP.
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JlaGopatopHoe 3anarue Ne3
N3y4eHue ycnoBusi paBHOBECHS phlyara

" 3KCICPHUMCHTAJIBHO HUCCICI0BATh,
IIpU KakKOM COOTHOIICHHMHU CHII U HX IIJICY
pbIdar HaXOoAUTCA B paBHOBCCHUU,

" IIPOBCPHUTH Ha OIIBITC
MOMCHTOB.

IIpaBUJIO

HaGop mo mexanuke (Xumiabo): pelyar Ha IITaTUBE,
Ha0Op TPY30B, U3MEPUTEIbHAS JTMHEHKA, THHAMOMETP.

IIpakTnyeckue 3aHsATHS

[Ipaktrueckoe 3ansitue Nel
Pemenne 3amay mo KuHeMmaTuke. YpaBHEHHUS
JIBIDKECHMUSL.

®  HayuyuThCA pasnuyarb BU/IBI
MEXaHUYECKOro0 JIBUKEHUS B 3aBUCUMOCTH
oT  (QOpMBI  TPACKTOPHH H  CKOPOCTH
HepeMeIleHUs] Tejla, pacCUUThIBaTh €ro
napameTpsl, HAY4YHUTbCS n300paxkaThb
rpadudecKku pa3Iu4HbIe BUJIBI
MEXaHUYECKUX  JIBWKEHUH,  3alHChIBATh
YpaBHEHUs  JIBIDKEHHUS, pa3iuyaTb  €ro
OTHOCHUTEJIBHOCTB; HAY4YHUTbCS
dopMysMpoBaTh  CIEAYIOUIME  TOHATHS:
MEXaHUYECKOE JIBUKEHHE, CKOPOCTb H
YCKOpEHUE, CUCTEMa OTCUYETA, MEXaHUYECKUN
HPUHIUI OTHOCUTEIBHOCTH;

® [oclle M3yYEHUS TEOPETUYECKOTO
MaTepHuaia pacCMOTPeTh oOpasell pereHHs
TUIMOBBIX  3aJla4,  BBINOJHUTh  3a/IaHUs
IIPAKTUYECKON 4acTH

WHIUBUYAIbHOE  33/[aHUE,  KOHCHIEKT  JIEKLUH,

CIIPAaBOYHBIC MAaTCpHUaAJIbI

[IpakTuueckoe 3anstre Ne2 Pemenue 3aqau Ha
napaMeTphl BpallaTeJIbHOIO IBUKECHUS

" HayuyuTbCci  pelaTh 3aJaud  Ha

MapaMeTpPbl BpallaATCJIbHOI'O JABUKCHU A

HHIWBHUIYaJIbHOC 3alaHUC, KOHCIICKT J'IGKIII/II\/'I,

CIIPAaBOYHBIC MATCPHUAJIbL

[Ipaktuueckoe 3anstue Ne3 Pemenue 3anad no
Teme «Bunel cun B mexanuke. Cuna TpeHus
IMOKOs1, CKOJIBXKCHUA, KAUCHH A, BpalllCHUS

" PpACKpPBITh  COAEpP)KAaHHE  3aKOHOB
HpioTOHa W 0COOEHHOCTH CHJI Pa3IMYHOM
MIPUPOJBI; 3aKPENUTh YMEHUS W HABBIKU
peuieHus 3a7ad Ha BTOpPOW 3akoH HproTOHa,
KOT'/Ia Ha TEJIO IEUCTBYIOT HECKOJIBKO CHII,

" [0CJIE  U3YYEHUS  TEOPETUYECKOIO

TEeTpaab AN  NPaKTUYECKHMX  paboT,  pyuka,
METOAUYECKUE PEKOMEHAALMHU 110  BBIIOJIHEHUIO
paboThl, CLIPaBOYHbBIN MaTepuall, JUHENKa, KapaHall
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MarepHuaja pacCMOTPETh O0pasell peleHHs

TUIOBBIX  3aJa4, BBIIOJHUTH  3aJaHUsA
IIPAKTHYECKON YaCTH
[Tpaktueckoe  3amsatue  Ne4  3akoHbl " 3aKpenuTh yMEHUS M HaBBIKM | TETpaab Ul  NpakTHYeCKuX  paboT,  pydka,
COXPAHEHHUS B MEXaHUKE U UX IIPUMEHEHHUE. pelieHrs 3aJa4  Ha 3aKOHbl COXPAHEHUS | METOJMYECKUE PEKOMEHJALMU [0  BBIIOJHEHUIO
DHEPrUU U UMITyJIbCA TEIIA; paloThl, CIPaBOYHBIN MaTepHal, JHUHEHKa, KapaHaall
" [IOCI€ M3YYEHUS TEOPETUUYECKOTO
MaTepuaia paccMOTpeTbh OOpas3ell pelIeHus
TUIIOBBIX  33Jay,  BBIIOJHUTH  3aJaHMs
[TPAKTUYECKON 4aCTU
[IpakTuueckoe 3anarue Ne5 " 3aKpenuTh yMEHUS WM  HABBIKM | TETPaab UL  TPAKTHYECKUX  paboT,  pydka,
Pemienne 3amau Ha Qopmyisiel paboThl CHIL. | pelieHus 3ajad  Ha  (GopMysibl  paboThl, | METOIMYECKUE PEKOMEHJALMU IO  BBIIOJIHEHUIO
Pabota n MomHOCTh. DHEprus, ee BUbl. 3aKOH | MOIIIHOCTH, 3aKOHbI COXPaHEHUs paboThl, CIpaBOYHbIN MaTepual, JIMHENHKa, KapaHaall
COXPAHEHHUs YHEPTUU " [IOCI€ U3YYEHHA TEOPETHUUYECKOTO
MaTepHuala pacCMOTPETh 00pasell pelIeHHs
TUIOBBIX  3aJa4, BBIIOJHUTH  3aJaHus
IIPAKTHYECKON YaCTH
Paznen 3 Moaekyaspuas ¢usuka u
TePMOJIMHAMMKA
JlabopaTopHble 3aHATHS
Jlaboparopnoe 3anstue Ne 4 “IIpoBepka "  U3Yy4YUTh B3aUMOCBS3b | Cuinb(oH (QTIOMUHUEBBIM TePMETUYHBIA LUIMHIpP C
ra3oBbIX 3aKOHOB. N3ydyeHne | MaKpOCKOIMYECKUX I1apaMeTpoB rasa | roppupoOBaHHBIMM CTEHKaMHM, IIKalIOH  yCIOBHBIX
U30TEPMUYECKOr0, U300apHOTO M M30XOPHOTO | 3a/laHHOM Macchl; ONBITHBIM MyTEM YOEAUTCS | €IUHUL], TOPIIHEM C BEPTHUKAJIbHBIM BHUHTOM),

nppueccos.”

B CIIPABEUIMBOCTH 3aKOHa bounsa-Mapuorra;

= ompenenuTh 00bEM U JaBIIEHUE Ta3a
IIpU  TOCTOSTHHOM  TEMIIeparype pu
Pa3IMYHOM TOJOKEHUU CTEKJITHHOW TpyOKe
B cOCyJe

BO3JYXOBOJHBI COCIUHUTEIBHBIN IUIAHT, MAHOMETP,
OapoMeTp, UCIHBITYeMbId Ta3 3aJaHHOM MacChl —
BO3YX.

JlaGopaTopHoe 3ansatue NeS.
yAEeTBHOM TEIMJI0EMKOCTH
pa3IUUIHbIX (Pa30BBIX COCTOSIHUI

Ornpenenenue
BEIECTBA

LINPULl JUISI YUCTOM BOJBI, IIMPHI] JJS MBUIBHOTO
pactBopa (0o0bemMoM 5—10 MiT), CTakaHYUK C YUCTOH
BOJIOM, CTakaHYMK C  MBUIBHBIM  PacTBOPOM,
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LITAaHT€HIIUPKYJIb UM MUKPOMETP, OCTPO OTTOYCHHBIN
KapaHjaul.

JlabopaTopHoe 3ausaTHe Ne

JKUOKOCTEN

6 CsaoiicTBa

" ONpENeIUTh MOBEPXHOCTHOE
HATSDKEHHE BOJABI M MBUIBHOTO pacTBopa
METO/IOM OTpPbIBA Karellb

"  HU3MEPUTh MACCy OJHOM KaIUulH, JUIUHY
TPaHUIIBI IOBEPXHOCTHOIO CJIOSI, pAaCCUUTATh
KOA(G(UIMEHT MOBEPXHOCTHOTO HATSKEHUS
pacTBOpOB;

" pe3ynbTaT CPaBHUTh C TaOJIUYHBIMU
3HAQUYEHUSIMH W YCTAHOBUTH IOTPEIIHOCTh
HKCIIEPUMEHTA

IITMPUIL JUTSE YUCTOW BOJBI, IIMPHI] JJI MBUIBHOTO
pactBopa (o6beMoMm 5—10 mur), cTakaHYMK C YHUCTOM
BOJOH, CTakaHYMK C  MBUIBHBIM  PacTBOPOM,
[ITAaHTCHIIUPKYJIb WM MUKPOMETP, OCTPO OTTOUYCHHBIH
KapaHJarl.

Jlaboparopnoe 3ansarue Ne7 OmnpeneneHue | USMEpPUTh  OTHOCHUTEIbHYIO  BJI&XHOCTH | rurpomerp ncuxpomerpuueckuit BUT — C, crakan c
BIOXKHOCTH  BO3lyXa M arMOc(epHOro | Bo3ayxa B JabopaTopuu (PU3MKH C MOMOIIBIO | KUIISTYEHOH BOJON
JlaBIECHUA IICUXPOMETPA, H3MEPUB TEMIIEPATYPY

BJIQYKHOT'O M CYXOT'0 TE€pMOMETpa
Jlaboparopnoe 3anstue Ne§ Ompenenenue "  ONBITHBIM yTeM ONpEAEIUTh | BEChl ~ ONTHUYECKME  Ha  LITaTUBE;  Pa3HOBEC;
yZI€IbHOM TEII0EMKOCTH BELIECTBA BEJIMYMHY yIIeJIbHOM TEIUIOEMKOCTH | UCCIIElyeMO€e BEIIECTBO; KaJOPUMETP; TEPMOMETD;

BCIICCTBA M BBICHUTH (DU3MUYECKUN CMBICI
ypaBHEHHUS TEIUIOBOTO OanaHca,

" ONpEeNeIuTh 1(9:04 JIeTICHUS
MU3MEPUTENbHBIX TPHUOOPOB, U3MEPUTH MacCy
KaJIOpUMETpa, BOJBI, Tella, HArpeB TeJo,
MPOM3BECTH  TEIUIOOOMEH C  BOJIOW,
paccuMTaTh TETIOEMKOCTD TEa,

" pe3ynbTaT CPaBHUTH C TaOIUYHBIMU
3HAYEHUSIMH U YCTAaHOBHUTH IOTPEIIHOCTh
HKCIIEPUMEHTA

AJEKTPOILINTKA; COCY C BOJON

Jlabopatopnoe 3ansitue No§
MOJTyJISl YIPYTOCTH PE3UHBI

Ornpenenenue

= OnpenenuTb MOAYJIb YIIPYTOCTH PE3UHBI
P pacTsHKEHUH

pe3uHOBBIN mHYP AuHON 25—30 cM u ceueHueMm 4—
10 mm2, Habop rpy3oB no 0,1 kr, 1kr, 1,5kr, 2 kr.,
IITaTUB, JIMHEHKA, IITAHTCHIIMPKYJIb WX MUKPOMETP
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= Hayuutcst onpenensats reoMeTpudecKue
apaMmeTpsl

Jlabopatopnoe 3anarue Ne9 «Omnpenenenue
a0COIOTHOW JeOopMaliu TBEPJOTO Teja MPH
nedopMaIuu pacTsHDKCHUS U €€ 3aBUCUMOCTHU
OT Pa3JIMYHBIX TTAPAMETPOB

e HAYYUTHCS BBIYUCIISATH a0COIIOTHYIO
nedopmariuio

e YCTAHABJIMBATh 3aBUCUMOCTD
abcomoTHOU AedopManu OT MaTepuaa
CTEpPXKHS M €r0 TEOMETPHUECKHUX Pa3MEpPOB

e pe3yJIbTAT CPABHUTH C TAOJIHMYHBIMU
3HAYEHUSMU ¥ YCTAHOBHUTH MOTPEIIHOCTh
IKCIEPUMEHTA

METAUIMYECKUE 3arOTOBKH, TIpPY3bl, JIMHEHKA,
TaHTCHIIUPKYJIb, CTEP)KHEBBIC OOpaslbl (CTaJbHOM,
AJIFOMUHHUCBEIHN, CTCKJISIHHBIMN, OpOH30BBIN),
MHKPOMETP

Jlabopatopnoe 3ansatue Ne 10 Omnpenenenue
ko3pduimeHTa  JTMHEHHOTO  paCIIUPECHUs
TBCPABIX TCJI

® PE3YJIbTAT CPABHUTL C TaOJIMYHBIMU
SHAYCHHUAMU U YCTAHOBUTH MOTIPCUIHOCTD
OKCIICPUMCHTA

npubop Ans  ompeneneHus Kol HUIHMeHTa
JUHEHHOrO pacIIUpeHHs, B COCTaB KOTOPOTO BXOJST
CTEp)KHEBBIE 00paslbl (CTaTbHOM, aTIOMHHHUEBBIH,
CTEKJISTHHBIN, OPOH30BBIN), IITAHTEHIIUPKYJIb.

Jlaboparopuoe 3ausitue Nel 1
Onpenenenne k03 PunreHTa 00eMHOTO
pacIIupeHust KUIKOCTEeH

® SKCIIEPUMEHTAIBLHO OMPEACIUTD
KO2(DPUITMEHTHI IMHEHHOTO PaCIIUPEHUS
JKUJIKOCTEH

® PaCCMOTPETHh HECKOIBKO CIIOCOOOB
oTpe/IeTICHUS] BETUINHBI

1) Becbl, 2) pasHoBec, 3) IITaHTCHIMPKYJIb, 4)
TepMOMETp, S5) mpoOHpKa C PE3WHOBOM MPOOKOH U
TpyOKO#, 6) KoiIb0a KOHMYECKas, 7) CTakaH
XUMUYECKHH C  XOJIOJAHOW  BOAOM, &) KIHH
MU3MEPUTENIbHBI ¢ OCHOBaHMEM 8 MM M BbIcOTOU 40
MM, 9) yaliHUK (0JIMH Ha BECh KJIACC).

IIpakTHYeckHe 3aHATHA

[IpakTuueckoe 3ansatue Neb
Pemmennie 3amau mo teme «OcuHoBbl MKT.
YpaBHEHHE COCTOSIHUS UCATHHOTO Ta3ay

" 33aKpenuTb yMEHUS W  HaBBIKU
BBIYMCIICHHS I1apaMETPOB COCTOSIHUA Trasa,
WCIIONIb3Ysl Ta30BbIE 3aKOHBI M ypaBHEHHUE
Menneneesa — Knaitnepona;

" [IOCIE€ U3YYEHHA TEOPETHYECKOTO
MaTepHuaja pacCMOTPeTh oOpasell peleHHs
THATIOBBIX  3a/a4,  BBINOJHUTh  3aJaHUsA
IIPAKTUYECKOU YaCTH

TEeTpaab AN  MPaKTUYECKHMX  paboT,  pyuka,
METOAUYECKUE PEKOMEHAALMHU 110  BBINOJIHEHUIO
paboThl, CLIpaBOYHbBIN MaTepuall, JUHEKa, KapaHall

[IpakTuueckoe 3ansatue Ne7

" 3aKpCouTh YMCHUA u HaBBIKH

TETpaab  JUIsl  TpPaKkTHYECKUX  paboT,  pydKa,
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Pemienne 3amad  mo  TtemMe  «OCHOBBI
TEPMOTMHAMHUKH. [Ipumenenue MePBOTO
HayaJla TEPMOJMHAMHUKHA K H3O0MPOIECCaM.
KIIJI TenoBoro ABUraTeisn

peuieHuss  3agad4 Ha
TEPMOAVUHAMMUKA U
JBATATEJIS;

" [IOCE€ MU3YYEHHA TEOPETHYECKOTO
MaTepuasa pacCMOTPETh 00pasell pelIeHus
TUIIOBBIX 3aJa4, BBIIOJIHUTH 3aJaHUS
IIPAKTHYECKON YaCTH

IepBoe  Hayajuo
KIIJI TemmoBoro

METOAMYECKUE PEKOMEHJAMH IO  BBHINOJHEHUIO
paboThl, CLIPaBOYHbBIN MaTepual, JUHeHKa, KapaHall

[IpakTueckoe 3anarue Ne§
JlaBneHue XUAKOCTEW M TBEPABIX TeN. 3aKOH
[Tackais.

® HaAy4YMTBhCAd BBIYMCIATH J[JABJICHHC B
KUAKOCTAX MW TBCPAbIX TEIax, INMCPCBOAUTDH
CAVMHUIBI USMEPCHUSA B pa3JINYHBIC CUCTEMBEI,

TEeTpaab AN [PaKTUYECKHMX  paboT,  pyuka,
METOJAMYECKHE PEKOMEHJAMH IO  BBIMOJHEHUIO
paboThl, CLPaBOYHbBIN MaTepual, JHHeHKa, KapaHall

" [IOCJI€ M3YYEHUS TEOPETUYECKOTO
MaTepuaiga paccMOTpeTh oOpaszell pelieHus
THUIIOBBIX 3aaa4, BBIIIOJIHUTH 3adaHus
MPAKTUYECKON 4acTu
[Ipaktudeckoe 3ansTHe N9 «AOCOTIOTHBIC H " qocie u3ydeHusi Teopermyeckoro | He tpebyercs
OTHOCHUTEINIbHBIE Jaedopmanuu TBEpABIX TeEI, | MaTepuaga pPacCMOTPETh 00Opasell pelieHus
J'II/IHef/'IHOC, 00BEMHOE pacImpCHHUCH THUIIOBBIX 3aaa4, BBIIIOJIHUTH 3adaHus
MPAKTUYECKON 4acTu
Pasjen 4. DieKTpoAMHAMUKA
JlabopaTopHble 3aHATHS
Jlaboparopuoe 3anstue Ne 12 Omnpenenenue "  OmpeJerneHue YAEIBHOTO | ICTOYHHK TOKa, ammepMerp, BOJIBTMETD,
YZI€IbHOTO COMPOTUBJICHUS IPOBOJHUKA COIIPOTHUBIICHUS IIPOBOJIHUKA | COEIMHUTENbHBIE MPOBOAA, KJIIOY, IITAaHT€HIUPKYJIb,

SKCIICPUMCHTAJIBHBIM ITYTCM;

" ONpENEIUTh LIEHY JEICHUS
U3MEpPUTENIbHBIX ~ NPUOOPOB,  HU3MEPUTH
JUTUHY IIPOBOJIHUKA, cobpathb
JNEKTPUYECKYK0 LENb [0 CXEMe, CHATH

IIOKa3aHus HpI/I60pOB, paccuuTaTb yACIbHOC
COIIPOTUBJICHUEC ITPOBOIHUKA,

® pe3yiapTaT CpaBHHUTH C TaOJIMYHBIMA
SHAYCHUAMM W YCTAHOBUTH MOI'PCHIHOCTH

JUHEIKa, KyCOK MpPOBOJA, YAEIbHOE CONPOTHUBIICHUE
KOTOPOTO OIPENEIAETCS
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JKCIEPUMEHTA

Jlabopatoproe 3ansitue Nel3. HccrmemoBanue
3aBUCUMOCTH 3JIEKTPUUYECKOTO COMPOTUBIICHUS
OT MaTepuajga U TEeOMETPUYECKHX pPa3MepOB
MIPOBOJIHUKA

JeNIeHUs
U3MEPUTh

"  ONpeleuTh LeHy
U3MEPUTEIIBHBIX ~ MPUOOPOB,
JUIMHY, JHaMeTp TMPOBOJHUKOB, COOpaTh
JNIEKTPUYECKYIO II€lb 10 CXEME, CHSATh
MOKa3aHusl MpUOOPOB, pacCUUTATh ylIeIbHOE
COIPOTUBIICHUE TIPOBO/IHUKA;

"  YCTaHOBHTH 3aBHUCHUMOCTH oT
MaTepuaga M TEOMETPUUYECKHUX pPa3MEPOB
IIPOBOJHHKOB

UCTOYHUK TOKa, amIepmerp, BOJILTMETD,
COCAMHUTCIIBHBIC NPOBOAA, KJIIOY, IITAHICHIHUPKYJIb,
JIMHEWKa, KYCOK IMPOBOJA, YIEIBHOE COMPOTHBIICHUE
KOTOPOTO OIPEICISIeTCS

Jlaboparopuoe 3anstue Ne 14. IIposepka
3akoHOB OMa i1l y4acTKa LU U MOJIHON
nenu. BAX.

"  OHpEleIUTh LEeHy JIeTICHUS
M3MEPUTENbHBIX puOopOB, coOpatb
AIIEKTPUYECKYIO Lenb 1o cxeme
MOCNEAOBATEIBbHOTO W MapaiieIbHOro
COCIMHEHUS, U3MEPUTh CUIy TOKa |
HaIpsDKEHUE

" pa3o0paTh OTIWYHME HAIMPSDKCHUS OT
SAC
= qpoctpouth BAX

HCTOYHMK TOKA, amIepmerp, BOJIBTMETD,
COCIMHUTENIBHBIE IIPOBOJAA, KIIOY, LITAHICHLUPKYIIb,
JUHEHKA, KyCOK IPOBOJA, YAEIbHOE COIPOTHUBIICHUE
KOTOPOI'O OIIPEACIIACTC

JlaGopaTopHoe 3aHATHE No 15
OKcepuMEeHTaJlbHass ~ MPOBEpKa  3aKOHOB
NapauIeIbHOTO " NIOCIIE0BATENBHOIO

COCIUHCHUA IMTPOBOAHHUKOB

"  WU3Y4YHTh HIOCJIE/IOBATEIILHOE "
napajieIbHOE COSAMHEHUS TIPOBOJHUKOB;

"  ONpeneiuTh LEHY JieNIeHUs
M3MEPUTENbHBIX npuOopoB, coOpatb
AIIEKTPUUECKYIO 1eTb o cxeme
MOCJIEIOBATEIBHOTO M TapauleNbHOTO
COCIMHEHUs, M3MEpUTh CHIy TOKa H

HAMpsOKCHUE Ha BCEX YYaCTKax, MPOBCPUTH
COOTHOHICHUC ITapaMETpPOB Ha COOTBCTCTBUC
3aKOHaM COCIHMHCHUA

UCTOYHUK 3JIEKTPUUYECKOW HHEPTUU C MOCTOSIHHBIM
HanpspkeHueM (He Bbliie 25B); BOIBTMETp HIKOJIBbHBII;
amMIepMeTp UIKOJbHBINA, HA0Op JEMOHCTPALMOHHBIX
pPE3UCTOPOB C pa3HbIMU CONPOTUBJICHUSIMH, KIIIOY,
COEIMHUTEIIBHBIE IPOBOJA

JlaGopatopHnoe 3ansatue Nel6
«HMccnenoBanue 3aBUCUMOCTH MOIIHOCTH

- OmnpenenuTs LeHY AeJIeHUs TpUOOpoB
. CocTaBUTh DJIEKTPUYECKYIO CXEMY,

JIAMIIOYKa, ICTOYHUK IMOCTOSTHHOTO HANPsKEHUS,
peocTat, KJIF04, aMIepMeTp, BOJIBTMETP, KITIOY,
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JIaMITOM HaKaJIMBaHUS OT HaIpsPKCHUA Ha €€
3aXKHUMax»

co0utro1ast MOJIAPHOCTH MPUOOPOB

= [Tocne MIPOBEPKU CXEMBbI
npernojaBaTesieM Lelnb  pa3oMKHyTb. C
MTOMOIIBIO peocraTa BBICTaBUTD
MUHHMAaJIbHOE HaIpsiKEHUE. Cusatb

MOKa3aHUs U3MEPUTENbHBIX TPUOOPOB

. [locTeneHHO  MEHSTh  MOJOKEHHS
peocTaTa u CHITh 7-8 MOKa3aHMii MPpUOOPOB

. JInst KaxkJ10ro 3HAYEHUs] HANPSKEHUS
MOCUUTATh MOIIHOCTh  JIaMIIbl, a TakKxke
JOTIOJTHUTEIILHO PACCYUTATh COMPOTUBIICHUE
JIAMIIbI TIPU Pa3HbIX TOKaX U HAMPSKEHUSIX

. Pe3ynbrartel pacdeToB M U3MEPEHHIA
3anMcarh B TaOIUILY.

. [Toctpouth rpaduk 3aBUCUMOCTH
MOIIIHOCTH JIaMIIbl OT HANPSKEHUS Ha ee
3aKHUMaX.

COCAMHUTCIIBHBIC TPOBOJA

Jlaboparopuoe 3ansatue Nel7  Hzyuenue "  U3MEpATH COINPOTHUBIICHUE | MYJIBTUMETP, MPUOOPHI ISl W3YYEHHS] 3aBHUCUMOCTH
paboTel MyJIbTHUMETpa Ha IpuUMepe padoOThl | MPOBOJHUKA OMMETPOM; CONPOTUBIIEHUS METaUla U MOJYIPOBOAHHMKA OT
JUOJOB M 3aBHUCHUMOCTU COIPOTUBIICHHS OT "  YCTaHOBUTh 3aBUCUMOCTD | TEMIIEPATypbl, TEPMOMETp, HIJIEKTPUUECKas IUIUTKA,
TEMIIEPATYPbI o0pas31oB MeTania U | COINpOTHUBIIEHUE MeTaaa U | LITaTUB C IPUHAJJIEKHOCTIMHU, K0JI0a C BOJIOM.
MOJIYIIPOBOIHUKA MOJYNIPOBOIHHUKA OT TEMIIEPaTyphl

Jlabopatopnoe 3anarue Nel8 Omnpenenenue
TEMIEPATypPHOTO K0P PUIIUEHTa METN

" pacKphITh BIUSHUE TEMIEpPaTypbl Ha
AIIEKTPUYECKOE COINPOTUBIEHUE METAJIOB;
OTBITHBIM MYTEM OMNPENeNuTh Ko3(hUIUeHT
TEPMUYECKOTO COPOTHUBIICHHS MeIH, COOpaB
IIEKTPUUECKYIO 1enb u U3MEpUB
AIIEKTPUYECKUE TapaMETPbl IPU Pa3IMYHBIX
TEeMIEpaTypax MPOBOJIHUKA;

" [IOCTPOUTH IO 3KCIEPUMEHTAIBHBIM
JTAHHBIM rpaduk 3aBHCHUMOCTH

npudop TUISt ONpe/IeNICHUs]  TEeMIIEpaTypHOTO
KO3(QQUIIMEHTa CONMPOTUBIECHUS MEIH, TEPMOMETP
texunueckuit oT 0 mo 100°C ¢ nenoii menenus 1°C,
OMMETp, BHEIIHUN COCYJl KaJlOpUMeTpa C BOJOH,
AIIEKTPOIUINTKA, KIIIOY, COEJUHUTENIbHbIE IMPOBOJIA,
HITaTUB ¢ My(TOIl U 1anKoii.
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COIPOTUBJICHHUs OT TEMIIEPATYPBI

JlaGopatopnoe 3anarue Nel9 OmnpeneneHue
CONPOTHUBIICHUS pe3ucropa METOJIOM
MapKUPOBKH

"  ONpeleuTh HOMHHAJILHOE
CONPOTHUBIIEHUE  PE3UCTOPOB  METOAOM
MapKUPOBKH;

" ompeaciauTh AOO0NYyCTHMOC 3HA4YCHHC
CUJIbl TOKa JI1 AAaHHBIX PE3UCTOPOB IIPpH
N3BCCTHOM HOMMHAJIC MOIITHOCTH

HAaOOp pPEe3UCTOPOB Pa3HBIX CONMPOTUBIICHUM, Tabauna
3HAKOB MAapKHUPOBKHU.

JlaGopatopnoe 3anarue Ne20 OmpeneneHue

" HaAy4YMTBCsA NPAKTUYCCKH OIIPCIACIIATH

2 SJIICKTPUYCCKUX HArpeBarteiisd, COCyd NI KUITAYCHUSA

KII/I narpeBaresnei TETUIOBYHO oTHauy AJIIEKTPUYECKOTO | BOJBI, BOAA, TEPMOMETpP, CEKyHIOMep (4achl),
HarpeBares J1I000ro TUIIa; CIIPABOYHHK 1O (pr3HKe
" [POM3BECTU HArpeB JKUJIKOCTH U
OTIpeICTTUTh TEIUIOBbIE napaMmeTpsl
nporecca;
»  onpenenuth 3OPEKTUBHOCTL pabOTHI
HarpeBaresieil CpaBHEHUEM IOJYYEHHON W
nepelaHHOM TeIIOTHI
Jlaboparopunoe 3anstue Ne2l Omnpenenenue "  OHpEleIUTh AJIEKTPOXUMUYECKUI | BECbl U pPa3HOBECHI; amIepMeTp;  4achl;
INEKTPOXUMHUYECKOTO HKBHBAJIEHTA MEOM B | OKBUBAJICHT MEIU  OSKCIEPUMEHTAIBHBIM | DJIEKTPOIUIMNTKA; aKKyMYyJsTOpHas OaTapes; peocTar;
MIPOIIECCEe ICKTPOIH3a CyIb(aTa MEIu. MyTEM; KJIIOY; MEJHBIC JJIEKTPOAbl (2 MIT).) CO BCTaBKOW;

® [IPUTrOTOBUTH PACTBOP AJIEKTPOJIUTA,
MPOMYCTUTh Y€PE3 HETO AIEKTPUUECKHUMN TOK;

"  HaWTH AIEKTPOXUMUYECKUN
SKBHUBAJIEHT MEAW 4Yepe3 Maccy Ocajika Ha
JNEKTPOJAEH  MapameTpbl  DIEKTPUUECKON
[eITH;

" pe3ynbTaT CPaBHUTH C TaOIUYHBIMU
3HAYEHUSAMU M YCTAHOBUTH IMOTPEIIHOCTh
JKCIIEPUMEHTA

COCJIMHUTENIBHBIC MPOBO/IA; SJICKTPOIUTHYECKAs BaHHA
C pacTBOPOM MEHOTO KyIopoca

JlaGopaTopHoe 3ansitue No22 «MccnemoBanue
SIBIICHUS DJIEKTPOMArHUTHOW WHTYKITUID)

" H3YYHUTH SBJICHUC BHGKTpOMaFHHTHOﬁ
HHAYKIWUH, IMpaBUJIO HeHua, SABJICHUC
CaAMOMHAYKIWHW U HAYUYUTHCA pCIIATh 3a1a4M;

TEeTpaab AN  MPaKTUYECKHMX  paboT,  pyuka,
METOAUYECKUE PEKOMEHAALMHU 110  BBIIOJIHEHUIO
paboThl, CIPaBOYHbBIN MaTepuall, JHHeHKa, KapaHall
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" [OC/IE U3YYEHUSI TEOPETUYECKOTO
MaTepuaiga paccMOTpeTh oOpasell pelieHus
TUTIOBBIX ~ 3a/1a4,  BBINOJHUTh  3aJaHUs
MIPAKTHYECKON 4acTu

HpaRanecmle 3aHATHSA

[Ipaktruueckoe 3anstue Ne 10 "  U3Y4YUTh DJIEKTPUUECKOE I0JI€, 3HATh | MHAUBUAYAJIbHOE 3a/JaHMUE, KOHCIIEKT  JICKIIMH,
Pemenne 3amau no teme «DIEKTpOCTAaTHKA. | €TO  IPUPOLY, €ro  JeiicTBME  Ha | CIIPaBOYHbIE MAaTE€pPHAJIbI
DIIEKTPOEMKOCTb KOH/IEHCATOPOB) ANEKTPUUECKUE 3apsizibl u Ipyrue
AIIEKTPUYECKUE MOJIS;
" [OC/I€ U3Y4YEHUS TEOPETUYECKOIO
MaTepuaiga paccMOTpeTh 00pasell pelieHus
TUNOBBIX  33/a4,  BBINOJHUTh  3aJaHUs
IIPAKTHYECKON YaCTH
[Ipaktuueckoe 3anstue Ne 11 "  U3Y4YUTh BU/IbI COEIMHEHUH | MHIMBHUIyallbHOE  3aJIaHUE, KOHCIIEKT  JICKLIM,
Pemenne 3amau no Tteme «CoeauMHEHHE | KOHJIEHCATOPOB CIIPaBOYHbBIE MaTEpUAIIbI
KOHJIEHCAaTOPOB» " HAyuyWTbCS  HPUMEHATh  3aKOHBI
COEJIMHEHUS] KOH/IEHCATOPOB
[Ipaktuueckoe 3anstue Nel2 " 3aKpenuTh YMEHUS W  HaBBIKM | TETpaAb  JUIg  MpakTHUYeCKuX  paboT,  pyuka,
Pemenune 3aj1a4 «3aKOHBI OMa. | BBIUMCIEHHUSI CWJIBI TOKA, HAIpPSDKEHUS, | METOJMYECKUE PEKOMEHJALMU [0  BBIIOJHEHUIO
Conporusienne. CMelIaHHOE COEIMHEHUE | COMPOTHBICHHUS IO OINPEAETCHUI0 M T0 | paboThl, CIPABOYHBINA MaTepual, JUHeHKa, KapaHIalll.
IIPOBOJHUKOBY 3akoHy Oma JUIsl y4acTka LIeNd, a TaKkKe C
Y4E€TOM 3aKOHOB pa3jIM4YHOIO COEIMHEHUS
IIPOBOJHUKOB;
" [IOCI€ M3YYEHHS TEOPETHUYECKOTO
MaTepuanga paccMOTPeTh OOpasel] peleHus
TUMOBBIX  337a4, BBIIOJHUTH  3aJaHUs
IIPAKTHYECKON YaCTH
ITpakTueckoe 3ansaTue Nel3 "  HAy4UTbCS pemarb 3a1ayd, | TeTpaab AN TMPaKTHYeCKuX  paboT,  pyuka,
Pemenue 3amgau mo teme «Pabota, MOIHOCTE U | UCTIONB3YsT  (OpMyJbl  pabOThl  TOKa H | METOJMYECKHE PEKOMEHJAllUU TI0  BBINOJTHEHHUIO
COIIPOTHUBIIEHHUE JIEKTPUUECKOTO TOKA» MOIIIHOCTH; paboThl, CIPaBOYHBIN MaTepual, JIMHEHKa, KapaHaall
" [OCJ€ M3YYEHHS TEOPETUYECKOTo
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MarepHuaja pacCMOTPETh O0pasell peleHHs

TUIOBBIX  3aJa4, BBIIOJHUTH  3aJaHUsA
IIPAKTHYECKON YaCTH
[TpakTueckoe 3ansatue Nel4 * Hayuursca pears 3ajgauy, | TeTpagb  AJAs8  IPaKTUYEeCKUX  paboT,  pyuka,
Pemenune 3amau mo teme «DIEKTPUYECKHM TOK | UCIIONB3YsT (POPMYIIBI  3JIEKTPOJIM3a-TOKA B | METOJMYECKHE PEKOMEHJALUU TI0  BBHIMOJIHEHUIO

B pPa3JIMYHEBIX CpEaax».

KUJKOCTAX, 3aBUCHUMOCTH COMPOTHBIICHUS
METaUIOB U TMOJYNPOBOAHUKOB  OT
TEeMIIEPaTypPbl

» (OTBcUaTh Ha KAYECTBCHHBIC BOIIPOCHI
TEMBbI TOK B radax

paboThl, CLPaBOYHbBIN MaTepual, JUHeHKa, KapaHall

[IpakTuueckoe 3anarue Nel5
Pemenne 3agay no teme «MarHuTHOE 1oJie U
€r0 XapaKTEePUCTHKN

" 33aKpEeNUTh yMEHUS U  HaBBIKU
BBIUMCJICHHSI BEIMYMH C HCIOJIb30BaHUEM
3akoHa Ammepa, GopMys Ui ONpeesCHHs
MarHMTHOTO TIOTOKa, cuiibl JIopeHa;

TeTpaab UL  TPaKTHYECKUX  paboT,  pydka,
METOJMYECKUE PEKOMEHJALMU IO  BBIIOJHEHUIO
paboThl, CLIpaBOYHbBIN MaTepuall, JUHEWKa, KapaHalll

" [I0CJIE U3YYCHUS TEOPETUYECKOTO

MaTepuaiga paccMOTPeTh oOpasel] pelieHus

TUTOBBIX 3374, BBIOJHUTH  3aJaHUs

MIPAKTUYECKOW YaCTH
[Ipaktuueckoe 3ansitue Nel6 "  HM3yYUTH SBJICHHUC DJCKTPOMArHUTHOH | TeTpaab  JUIS  NPaKTHYECKUX  paboT,  pyuKa,
Pewienne 3amay no teme «DIEKTpOMAarHuTHas | UHAYKIUY, mpaBuio JleHna, sBiIeHHE | METOIMYECKHE PEKOMEHJIAUUU IO  BBIIOJIHEHUIO
WHIYKITUSA. 3akoH ANIEKTPOMATrHUTHOM | CAMOMHIYKIIMM U HAYYUTHCS PEIIaTh 3a/1a4u; | pabOThI, CIPABOYHBIN MaTepHall, JMHEHKA, KapaH IaIl
uHAyKIud. CaMOUHTyKLIHSD " [OC/I€ U3YYEHUS TEOPETUYECKOTO

Marepuaia paccMOTPETh 00pazelr] perieHus

TUMOBBIX  3a/1a4,  BBINOJHUTH  3aJaHUs

IIPAKTHYECKON YaCTH
Pasnen 5. KosieOanus U BOJIHBI
JlaGopaTopHble 3aHATHSA
Jlaboparopnoe 3anstue Ne 23 IIpoBepka "  YCTaHOBUTh MaTE€MaTUYECKYIO | JIIEKTPOHHBIA CEKYHJOMEp, HW3MEpHUTENIbHAs JIEHTa,

3aKOHOB  KoyieOanuii  IlpoBepka 3akoHOB
KOJICOAHUH MaTeMaTU4ecKOro M MpPY>KUHHOTO
MasiTHHUKa

3aBUCUMOCTE INICPUOJa HUTAHOIO MasATHUKA
OT JJIHWHBI HUTHU MasTHUKA,

" TIPYXHUHHOI'O MasTHHKa oT

IIapUK C OTBEPCTUEM, HUTh, IITAaTUB C My(PTOH U
KOJIBLIOM
Ha0Op NPYKUH PA3NUYHON KECTKOCTU
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K03 pHILIMEHTA KECTKOCTH U MACCHI Tpy3a

"  U3MEpHTH BpeMs 3a7aHHOTO
KOJINYECTBA KOJIeOaHU, MEHSISI JJTUHY HUTH,
paccuuTath M CpPaBHHUTh  IapaMeTpsl
KOJICOAHUH MPU pa3HOW JJIMHE MasiTHUKA

JlabopaTopHoe 3ansitue Ne 24 VYcTpolcTBO
TpaHnchopmaropa u reHeparopa

" W3YYUTh YCTPOWCTBO W TPUHIIMII
paboThI TpaHchopMaTOpa U reHepaTopa;

"  U300pa3uTh TpaHchopmartop,
reHeparop, yKa3aThb COCTaBHBbIE YacTH,
OTBETUTh HAa KOHTPOJIbHBIC BOTIPOCHI

TpaHcGopmaTop J1abopaTOpPHBINA, JTaMIla HaKaJMBaHUs,
KJIIOY 3aMbIKaHUsl TOKa, KOMIUIEKT TPOBOJIOB
COEJIMHUTENbHBIX

Jlabopatopunoe 3ansrue Ne25. Omnpenenenue
1oKazareJsl MPEeIOMIICHHS CTEKIIA.

= HaGmronaTe npesomieHue cBera B
pEabHBIX YCIOBHUSX.

- Hay‘-II/ITI)Cﬂ HCITIOJIB30BAaTh 3aKOHBI
NPEJIOMIJICHUS JIJIsl pacyeTa mokas3aress
PEIOMIICHHUSI.

CrekinsiHHas iacTuHKa, Tpu urnsl, Tpancnoprtup,
Kapron, Tabnuua cuHycos.

IIpakTH4yeckue 3aHATHS

[IpakTuueckoe 3ansarue Nel7 " 3aKpenuTh yMEHUS WM  HAaBBIKM | TETPaab UL  TPAKTHYECKUX  paboT,  pydka,
Mexanuyeckue KoseOaHus u WX | BBIUMCIICHUSA T[apaMeTpoOB KOJIEOATENbHOTO | METOJUYECKHE PEKOMEHJAIMH MO  BBIMOJIHEHUIO
XapaKTEPUCTUKH JBUKECHUS, XapaKTEPUCTUK MEXaHWYECKUX | pabOThl, CIPaBOYHBINA MaTepual, JMHENKa, KapaH/alll.

BOJIH;

" [OCIIE HU3YYEHUS TEOPETUYECKOTO

MarepHuaia paccMOTpeTb 00pasel pereHHs

TUINOBBIX  337a4, BBIIOJHHUTH  3aJaHUSA

IIPAKTUYECKOU YaCTH
[IpakTuueckoe 3ansatue Nel8 "  U3Yy4YUTh CBOOOAHBIE | TETPaAb  JUISI ~ IpaKTHUECKUX  paboT,  pyuKa,
Pemenne 3amad Ha BUABI CONPOTUBJICHUN B | 3JEKTPOMAarHUTHbIE KOJIEOAHUS B KOHTYpE, | METOJMYECKHE PEKOMEHJALMU TI0  BBIMOJIHEHUIO

LHEeMsAX  MEPEMEHHOIO DopMyisl

TpaHcopmaropa.

TOKa.

BU/Ibl COIIPOTUBIICHUS B LIETIH NEPEMEHHOIO
TOKa, UX OTIIMYUSA U OCOOCHHOCTH;

" [OCI€ M3YYCHHS TEOPETHUYECKOIrO
MaTepHuaja paccMOTpeTh 00paszelr] peleHus
TUIMOBBIX  33/1a4,  BBIIOJHUTh  33/IaHUA

paboThl, CLIpaBOYHbBIN MaTepuall, JUHEKa, KapaHall
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IIPAKTUYECKOU YaCTH

[IpakTuueckoe 3anarue Nel9
Pemenue 3agau no teme «IEKTPOMarHuTHbIE
KOJIe0aHUs ¥ BOJHBL.»

"  H3y4uTh cBOOOIHBIE
AJIEKTPOMArHUTHBIE KOJeOaHUsI B KOHTYpE,
pacnpoCTpaHEHUE BOJIH, BHMIBI BOJH HX
OTJINYNS,

" [IOCIE€ U3YYEHHA TEOPETHYECKOTO
MaTepuajia pacCMOTPETh 00pasell peleHUs
TUIOBBIX  3a/Jay, BBIIOJHUTH  3aJaHUA
IIPAKTHUYECKON YaCTH

TEeTpaab AN NPaKTUYECKHMX  paboT,  pyuka,
METOJAMYECKUE PEKOMEHJAMH IO  BBIMOJHEHUIO
paboThl, CLPaBOYHBIN MaTepual, JIMHEWKa, KapaHaall

[Ipaktnueckoe  3anarne  No20  «3akoHBI
OTpakeHUsI U mIpenomiieHus: ceeta. Popmyiia

. HpaKTI/I‘IeCKI/I MNPpUMCHATL  3aKOHBI
OTpAXCHUA W HPCIOMIICHHA CBCTAa IIPpU

pabor,  pyuka,
10  BBHITIOJTHEHUIO

TeTpaab s
METOINYECKHUE

MIPAKTUYECKUX
PEKOMEHTallK1

TOHKOH JIMH3BI. pPCLICHHH PpAacYeTHBIX W KaYeCTBEHHBIX | paOOThI, CIPABOYHBIN MaTepuall, JTHHEWKA, KapaHIall
3ama4(B  ONTHYECKHX yCTPOMCTBAX "
npudopax)

Pasnen 7 KBanrToBas pusuka

IIpakTH4yecKkue 3aHATHS

[Ipaktrueckoe 3ansTue Ne2 1
Pemenne 3amayu  mno  TemMe  «3aKOHBI
dororddekra. YpaBHeHHE DUHINTCHHA»

* u3yuuTh 3akoHbl CTONEeTOBa JUISA
dororddexra. Hayuuthcs pemarb 3amavu
Ha ypaBHEHHE DMHILITENHHA;

" [ocie M3YyYeHHS TEOPETHUYECKOIo
MaTepuaia paccMOTPETh 0Opasel] peleHus
TUIOBBIX  3a/la4, BBIIOJHUTH  3aJlaHMS
IIPAKTHYECKON YaCTH

TeTpaab Ul TpPaKTHYECKuX  paboT,  pydka,
METOJUYECKUE PEKOMEHJALUU IO  BBIIOJHEHUIO
paboThl, CLIpaBOYHbBIN MaTepuall, JUHENKa, KapaHalll

[Ipaktuueckoe 3anstre Ne 22. «lloctynatsl
Bbopa. DHeprernueckue ypoBHU».

= PaccMotpers moctyiatel bopa mnpu
mepexoje  aroMa B BO30YXKICHHOE
COCTOSIHUE, JHEPIeTUUECKHUE YPOBHHU.

" [OCI€ M3YYCHHS TEOPETHUYECKOIrO
MarepHuaia paccMOTpeTb 00pasel pereHHs
THUITIOBBIX 3ajaa4, BBIITOJIHUTH 3aaHus
IIPAKTHYECKON 4acTH

TEeTpaab AN  NPaKTUYECKHMX  paboT,  pyuka,
METOJMYECKUE PEKOMEHJALMU [0  BBHIIOJHEHUIO
paloThI, CIPaBOYHBINA MaTepHall, JUHEHKa, KapaHaall

[Ipaktuueckoe 3anstue Ne 23 «3amuck

" 3aKpCouTh YMCHUA u HaBBIKH

TETpaab  JUIsl  TpPaKTHYECKUX  paboT,  pydKa,
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SIIEPHBIX  pEaKLMil.

ATOMHBIX
pacmazia»

snep.

Crpoenue aroMoB WU

3akoH

pPaaruOaKTUBHOI'O

BBIYHCIICHUS] SHEPTUU CBSI3U flpa, a TAKXKeE
MPABWJIBHOTO HAMMCAHUS SCPHOIN peakuuu
C HCIOJB30BAHUEM 3aKOHOB COXPAHECHHS
MaccoBoro u 3apsgoBoro uucen (3CM3Y) u
BBIYMCIICHUS] ~ HSHEPreTUYECKOro  BbIXOJa
SIIEPHOU peaKIuu;

" [0CJIE U3YYEHUS TEOPETUUYECKOTO
MaTepuaiga paccMOTpeTh oOpasel] pelieHus
TUTOBBIX  3a7a4, BBIOJHUTH  3aJaHUs
MIPAKTHYECKON 4acTu

METOAMYECKUE PEKOMEHJAMH IO  BBHINOJHEHUIO
paboThl, CLIPaBOYHbBIN MaTepual, JUHeHKa, KapaHall
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4 YCJIOBUS PEAJIN3AIIMNA YYEFHOU JUCIIUILINHBI

4.1 MaTepuajibHO-TeXHUYeCKOe o0ecneyeHue

Jlis peanu3aryl IporpaMmbl Y9eOHOW JUCIUTUIMHBI MPEAYCMOTPEHBI CIEAYIONIUE CIEIHAbHBIC
ITOMEIIECHMS

Kabunem «EcmecmeennoHayunblx Oucyuniuty, OCHAIIECHHBINM B COOTBETCTBUU C MPUIIOKEHUEM 3
00pa3zoBaTebHON MPOTPaAMMBI.

Jlabopamopusi «@u3uxa», OCHAICHHAs B COOTBETCTBUH C MPUIOKEHHEM 3 o00pa3oBaTelbHOM
IPOTrpaMMBI.

Tomewenue 0ns 6ocnumamenvHoli pabomovl, OCHAIICHHOE B COOTBETCTBUU C MPHIOKECHHEM 3
00pa3zoBaTebHON MPOTPaMMBI.

Komnviomepuwviii xnacc, OCHAIIEGHHBIM B COOTBETCTBHM C TpHUIIOKEHHWEM 3 00pa3oBaTellbHOMN
MIpOrpaMMBI.

4.2 YyeOHO-MeTOAMYecKOe M HHPOPMALMOHHOE o0ecliedeHHe peaaTu3alui NPporpaMMbl

OcHOBHbIE HCTOYHHMKH:

1 Msxkumes, I'. f. ®uzuka: 10-if xnacc: 6a30Bbiii U yrnyOnéHHbIH ypoBHU @ yueOHuk / I'. Sl
Msikuies, b. b. bByxosues, H. H. Corckuii ; mox penakmueit H. A. IlapdentseBoit. — 11-¢ m3a., crep. —
Mocksa : [Ipocsemenue, 2024. — 432 c. — ISBN 978-5-09-112178-0. — Texkcr : anekTpoHHbIl // JlaHb
: aJIeKTpoHHO-OMOMoTeunas cucrema. — URL: https://e.lanbook.com/book/408686 (mara oOpamieHus:
02.04.2025). — Pexum noctyma: AJjig aBTOPHU3. MOJIb30BATENCH.

2 Msxumes, I'. S. ®usuka: 11-if knacc: 06a30BbId U yriryOn€HHBIM ypoBHH : yueOHuK / [, 5.
Msikuies, b. b. byxoBues, B. M. Uapyrun ; non penakuueit H. A. IlapdentoeBoii. — 12-e uzg., crep. —
Mockga : IIpocsemienue, 2024. — 432 c. — ISBN 978-5-09-112179-7. — Texkcr : anekTpoHHbIH // JlaHb
. DNIEKTPOHHO-OnbmmoTeunas cuctema. — URL: https://e.lanbook.com/book/408689 (nata oGpareHus:
02.04.2025). — Pexxum poctyna: AJisi aBTOPU3. MOJIb30BATENCH.

JlonoJHUTeIbHbIEe HCTOYHHKH:

1. Hemunuenko, B. 1. ®uzuka : yueOnuk / B.1. lemunuenko, U.B. [lemuguenko. — 6-e¢ usm.,
nepepad. u pon. — Mocksa : UHOPA-M, 2022. — 581 c. + Jlon. marepuansl [ DIeKTpOHHBIN pecypc].
— (Bricmiee obpazoBanue: bakanaspuar). - ISBN 978-5-16-010079-1. - Tekct : snexkrponnsiil. - URL:
https://znanium.ru/catalog/product/1858485 (mara oOpamenus: 02.04.2025). — Pexxum nocryma: 1o
HOJIIHCKE.

2. Ky3snenos, C. 1. ®uzuka. OCHOBBI AMEKTPOAUHAMUKH. DJIEKTPOMAarHuTHbIE KOJI€0aHUs U BOJHbI
: yuebnoe mocobue / C. U. Ky3nenoB. — 4-e uza., ucnp. u non. — MockBa : By3oBckuii y4eOHUK :
NHOPA-M, 2022. - 231 c¢. - ISBN 978-5-9558-0332-6. - Tekctr : osnektponHbii. - URL:
https://znanium.ru/catalog/product/1850635 (mara oOpamenus: 02.04.2025). — Pexum npoctyma: 1o
TIOJTITHICKE.

3. Tapacos, O. M. ®usuka : yae6Hoe nmocodue / O. M. TapacoB. — Mocksa : POPYM : UHDPA-
M, 2019. — 432 c. — (Ilpodeccuonansuoe obpazoBanue). - ISBN 978-5-91134-777-2. - Tekct :
anekTpoHHbld. - URL: https://znanium.ru/catalog/product/1012153 (nara oGpamenus: 02.04.2025). —
PexxuMm mocTtyna: 1o moamnucke.

4. Ponuonos, B. H. ®usuka : yueOHoe mocobue aiisi cpeAHero npopeccuoHaaIbHOro o0pa3oBaHus /
B. H. PonquonoB. — 2-e wu3a., ucnp. u gon. — Mocka : MznarensctBo IOpaiit, 2023. — 265 c. —
(ITpodeccuonansHoe obpazoBanue). — ISBN 978-5-534-07177-1. — Tekct : DSIEKTPOHHBIA //
O6pazoBarenpHas miargopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/512604 (nata obpamieHus:
02.04.2025).

5. Iunackuit, A. A. ®usnka : yueonnk / A.A. [unckuii, I'.}O. I'pakoBckwmii ; mox obm. pen. FO.M.
Muxa, H.C. IlypbiueBoii. — 4-e uzn., ucnp. — Mocksa : POPYM : UHOPA-M, 2022. — 560 c. —
(Cpennee mpodeccuonanpbHoe obpazoBanue). - ISBN 978-5-00091-739-8. - TekcT : 2JIEKTPOHHBIU. -
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https://urait.ru/bcode/512604

URL: https://znanium.ru/catalog/product/1712397 (nara o6pamenus: 02.04.2025). — Pexxum goctyma: mo
IIOAIINCKE.

1.

2.

HNuTepHeT-pecypcesbi:
lNocynapctBennast oOpazoBarenpHas miathopma «Poccuiickas SIEKTpOHHAS KOy : OQUITHATBHBIN
cait. — URL : https://resh.edu.ru/ (mata o6pamenus 02.04.2025). — TekcT : 2IEeKTPOHHBIN.
OTtkpeIThIi KOJwiemk. Pusnka : caiit. - URL : http://www.physics.ru (mata o6pamenus 02.04.2025). —
TeKCT : AIeKTPOHHBIN.

. @m3uka i Beex. 3amaun no ¢usuke ¢ pemenusimu : caiit. — URL : http:/fizzzika.narod.ru (mara

obparmenus 02.04.2025). — TekcT : AIEKTPOHHBIH.

. KBanT: Hay4HO-TIOMYIApHBIN (HU3HKO-MaTeMaTHUeCKui sxypHai : caiit. — URL : http://kvant.mccme.ru

(mara oopamenus 02.04.2025). — TekcT : 37EKTPOHHBIMN.

. Monexymnsipuas ¢usuka : caidt. — URL :  http://marklv.narod.ru/mkt/ (nata obpamenus 02.04.2025). —

TekcT : 3eKTPOHHBIH.
®wuszuka Bokpyr Hac : caiit. - URL : http://physics03.narod.ru (nara obpamenust 02.04.2025). — Tekcer :
3JIEKTPOHHBIMN.

. Ousuka.py: calT ajs yqamuxcs u npenoaasarenen gpusuku : caitt. - URL : http:// www.fizika.ru (nara

obparmenus 02.04.2025). — TekcT : AIeKTPOHHBIN.

. SInepnast ¢usuka B WMuTepHere : caiit. - URL : http:/nuclphys.sinp.msu.ru (mara oOparmieHus

02.04.2025). — TekcT : 3IeKTPOHHBIN.

5 KOHTPOJIb M OLIEHKA PE3YJIbTATOB OCBOEHHWS YUYEFHOW JUCIUATLIMHBI

KOHTpOHB 1 OLCHKA pE3yJIbTaTOB OCBOCHU A AUCHUIIIMHBI OCYIICCTBIIACTCS IMIPEIIOAaBaTCIIEM B IIPOLIECCE
TCKYIICTO KOHTPOJIA U HpOMe)KYTO‘{HOI\/’I aTTCCTaluu.

5.1 Texymumii KOHTPOJIb

Kontponupyemsl HaumenoBanue
KonTponupyemeie
€ pa3aelbl
Ne (TeMmb1) yue6HOM pesynbratel (OK u 1K, | ouenounoro Kpurepun
[1P, JIP, MP) CpeacTBa
JTUCIUTLTAHBI OIIEHKH
1 Pazpnean 1. OK 01 Tecm CMm. HUIXKE
duzuka u
MeTO/bI I1P61, Ilpy1, py13,
JIP 25
HAYYHOT'0
NMO3HAHMS
2 Paznen 2 OK 01, Tpaxmuueckoe CwMm. H1KE
MexaHuka 3aHsAmUe
OK 02, OK 03, OK 06, (pasmsseckoe
Tema 2.1 a0
Kumesarma | P01, TIP62, TIP63, | 3adauie)
[1P64, I1P65, T1P69,
[1Pyl, ITPy2, ITpy3,
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IIpy4, I[1Py5, I1Py11,
JIP25, MP4, MP6,
JIP32, MP21, MP23,
MP46, JIP14, JIP13,
JIP12

Jlabopamopuas
paboma

Tema 2.2
JAunamuka

OK 01,
OK 02, OK 03, OK 06

I1P61, TTPG2, ITP63,
[1P64, TIPGS, T1P69,
[1Pyl, I1Py2, I1py3,
[Ipy4, [1Py5, [1Py11,
JIP25, MP4, MP6,
JIP32, MP21, MP23,
MP46, JIP14, JIP13,
JIP12

Tpaxmuueckoe
3aHAMUe
(npaxkmuueckoe
3a0aHuUe)

CMm. HIXKe

Tema 2.3
3aKoHBI
COXpaHeHMs B
MeXaHHKe

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

I1P61, I1P62, ITP63,
[1P64, I1P6S, I1P6S,
[1PGY, [1Py1, I1Py2,
[Ipy3, Ilpy4, I1PyS,
[TPy11, JIP25, MP4,
MP6, MP 10, MP9,
JIP32, MP21, MP23,
MP46, JIP14, JIP13,
JIP12

Tpaxmuueckoe
3aHAMUe
(npaxmumeckoe
3a0aHue)

Jlabopamopnas
paboma

CM. HUXKe

Tema 2.4
Cratuka u
THPOCTATHKA

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

I1P61, I1P62, ITP63,
[1P64, I1P65, I1P69,
[TPy1, TIPy2, Ilpy3,
IIpy4, I[1PyS5, I1Py11,
JIP25, MP4, MP6,
JIP32, MP21, MP23,
MP46, JIP14, JIP13,

Tecm

CM. HUXKE
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JIP12

Pa3zgen 3
MouJiekyasipHasi
¢usuka n
TEPMOAHUHAMUK
a

Tema 3.1

OcHOBBI
MOJIEKYJISIPHO-
KHHEeTHYeCKoM
TeopuHu

OK 01,
OK 02, OK 03, OK 06

T1P61, TTP62, TIP63,
T1P64,

I1P6S, ITP66, TIPG9,
[1Pyl, I1Py2, I1py3,
[Ipy4, I[1PyS, [1Py11,
[1Py13, JIP25, MP4,
MP6, MP13, MP17,
MP18, MP19, MP20,
JIP32, MP21, MP23,
MP46, JIP14, JIP13,
JIP12

Tecm

Konmponvhas paboma

Tpaxmuueckoe
3aHAmuUe
(npaxkmuueckoe
3a0anue)

Jlabopamopras

CM. HUXKe
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Tema 3.2 OK 01, Tecm CM. HIKE
OcHOBBI
OK 02, OK 03, OK 06
TePMOJIMHAMHK
u. Tenuosble | 11pg 1, [TP62, TIP3, Tpaxmumeckoe
MallHHBL. [1P64, sanamue
(npaxkmuueckoe
I1PG5, I1P66, I1PG9,
3a0anue)
[TPy1, ITPy2, IIpy3,
[Ipy4, I1PyS, I1Py11,
[1Py13, JIP25, MP4,
MP6, MP13, MP17,
MP18, MP19, MP20,
JIP32, MP21, MP23,
MP46, JIP14, JIP13,
JIP12
Tema 3.3 OK 01, Lpaxmuueckoe CM. HuXKe
ArperatHnie 3auamue
OK 02, OK 03, OK 06
COCTOSTHHSI (npaxkmuueckoe
Beliecraa. HP61, HP62, HP63, 3a0aHue)
da3oBbIe T1P64,
nepexo/bl
I1P65, I1P66, T1PG9,
Jlabopamopuas
[1Py1, ITPy2, I1py3, patoma
[Ipy4, ITPy5, I1Py11,
[TPy13, JIP25, MP4,
MP6, MP13, MP17,
MP18, MP19, MP20,
JIP32, MP21, MP23,
MP46, JIP14, JIP13,
JIP12
Pa3nen 4 OK 01, Tecm CM. HIKE
JIEKTPOANHAM
OK 02, OK 03, OK 06,
HKa
OK 07
Tema 4.1 Tpaxkmuueckoe
JeKTpocTaTHKI [1P61, I1P62, ITP63, 3aHsAmuUe
a [1P64, (npaxkmuueckoe
3a0aHue)

I1P65, TIPG6, T1POS,
I1P69, ITPy1, I1Py2,
IIpy3, Ilpy4, I1PyS,
I1Pyl10, IIPyll1,
I1Pyl13, JIP25, MP4,
MP6, MP13, MP17,
MP18, MP19, MP20,
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JIPS, JIP6, JIP32,
MP21, MP23, MP44,
MP38, MP39, MP46,
JIP14, JIP13, JIP12,
JIP28, JIP31

10

Tema 4.2

IHocTogsHHBIN
JIEKTPUYECKU I
TOK.

OK 01,

OK 02, OK 03, OK 06,
OK 07

T1P61, TIP62, TIP63,
T1P64,

I1P65, T1TPG6, I1POGS,
I1P69, ITPy1, I1Py2,
[Ipy3, IIpy4, 11PyS5,
[1Py10, IIPyl1,
[1Py13, JIP25, MP4,
MP6, MP13, MP17,
MP18, MP19, MP20,
JIPS, JIP6, JIP32,
MP21, MP23, MP44,
MP38, MP39, MP46,
JIP14, JIP13, JIP12,
JIP28, JIP31

Tpaxmuueckoe
3aHsAmMUe
(npaxkmuueckoe

3a0aHuUe)

Jlabopamopnas
paboma

CMm. HIXKE

11

Tema 4.3

DJIeKTPpUYeCKUH
TOK B
Pa3INYHbIX
cpenax

OK 01,

OK 02, OK 03, OK 06,
OK 07

T1P61, TTP62, TIP63,
T1P64,

I1P6S, ITP66, TIPGS,
I1P69, ITPy1, ITPy2,
IIpy3, Ilpy4, I1PyS,
I1Py10, IIPyl1,
I1Py13, JIP25, MP4,
MP6, MP13, MP17,
MP18, MP19, MP20,
JIPS, JIP6, JIP32,
MP21, MP23, MP44,

Tecm

Jlabopamopnas
paboma

CM. HUXKE
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MP38, MP39, MP46,
JIP14, JIP13, JIP12,
JIP28, JIP31

12

Tema 4.4
MaruutHoe
mnoJje

OK 01,

OK 02, OK 03, OK 06,
OK 07

I1P61, TIPG2, ITP63,
[1P64,

I1P65, T1TPG6, I1POGS,
I1P69, ITPy1, ITPy2,
[Ipy3, IIpy4, 11PyS5,
[1Pyl10, IIPyll1,
[1Py13, JIP25, MP4,
MP6, MP13, MP17,
MP18, MP19, MP20,
JIPS, JIP6, JIP32,
MP21, MP23, MP44,
MP38, MP39, MP46,
JIP14, JIP13, JIP12,
JIP28, JIP31

Tecm

Tpaxkmuueckoe
3aHAMUe
(npaxkmudeckoe
3a0anue)

CM. HUXKE

13

Tema 4.5

JIEKTPOMATHUT
Hasi HHAYKIHASA

OK 01,

OK 02, OK 03, OK 06,
OK 07

I1P65, TTPG6, TTPOGS,
I1P69, ITPy1, ITPy2,
IIpy3, Ilpy4, I1PyS,
[1Py10, IIPyl1,
[1Py13, JIP25, MP4,
MP6, MP13, MP17,
MP18, MP19, MP20,
JIPS, JIP6, JIP32,
MP21, MP23, MP44,
MP38, MP39, MP46,
JIP14, JIP13, JIP12,
JIP28, JIP31

Tecm

Tpaxkmuueckoe
3anamue
(npaxmumeckoe
3a0aHue)

CM. HUXKe
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14 | Pa3gen 5 MP8 MP9,MP10,MP21 | Tecm CM. HIKe
,MP17, MP13
Kouie0anus n
BOJIHBI JIP 26,JIP 14,J1P 23,
Konmpomvras paboma
Tema 5.1 JIP 13
MexaHnn4yeckue
S S— I1PG1; TTP62; TTP63;
P6Y:TTPy1; [TPy2; | Hpaomusecioe
BOJIHBI [
[1Py3; [TPy5; ITPy12;
(npaxkmudeckoe
MP8,MP9,MP10,MP21 | 3a0anue)
,MP17, MP13
JIP 26,JIP 14,JIP 23,
Jlabopamopnas
JIP 13 paboma
I1Po1; ITP62; TTP63;
[TPGY;ITPy1; TTPy2;
[TPy3; ITPy5; TTPy12;
15 | Tema 5.2 OK 01, Tpaxkmuueckoe Cwm. HUXKE
3aHAMUe
Aaexrpomaraut | OK 02, OK 03, OK 06,
(npaxkmuueckoe
Hble kosiebanns | OK 07
3a0aHue)

U BOJIHbI

T1P61, TIP62, TIP63,
T1P64,
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I1P6S, ITP66, TIPGS,
I1P69, ITPy1, I1Py2,
[Ipy3, Ilpy4, 11PyS5,
I1Pyl10, IIPyll1,
I1Py13, JIP25, MP4,
MP6, MP13, MP17,
MP18, MP19, MP20,
JIPS, JIP6, JIP32,
MP21, MP23, MP44,
MP38, MP39, MP46,
JIP14, JIP13, JIP12,
JIP28, JIP31

Tecm

16

Tema 5.3

Onruka

OK 01,

OK 02, OK 03, OK 06,
OK 07

T1P61, TIP62, TIP63,
T1P64,

I1P65, TTPG6, ITPOGS,
I1P69, ITPy1, ITPy2,
[Ipy3, Ilpy4, I11PyS,
[1Py10, IIPyll1,
[1Py13, JIP25, MP4,
MP6, MP13, MP17,
MP18, MP19, MP20,
JIPS, JIP6, JIP32,
MP21, MP23, MP44,
MP38, MP39, MP46,
JIP14, JIP13, JIP12,
JIP28, JIP31

Tecm

Konmpomras paboma

CM. HUXKE

17

Pasnen 6.
OcHOBBI
crenuaJLHOI
Teopuu
OTHOCHTEJIBHOC
TH.

Tema 6.1

OcHOBBI
CHelHAJLHOM
Teopuu

OK 01,

OK 02, OK 03, OK 06,
OK 07

[1Pyl, ITPy2, ITpy3,
IIpy4, I1Py5, I1Py10,
[1Pyl1, ITPy13, JIP25,
MP4, MP6, MP13,
MP17, MP18, MP19,
MP20, JIPS, JIP6,
JIP32, MP21, MP23,
MP44, MP38, MP39,
MP46, JIP14, JIP13,

Tecm

CM. HUXKE
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oTHocuteabHoc | JIP12, JIP28, JIP31
TH.
18 | Pa3nen 7 OK 01, Lpaxmuueckoe CMm. HuXKe
KBanroBas 3aHAmue
¢usuka OK 02, OK 03, OK 06, (npaxkmudeckoe
OK 07 3a0anue)

Tema 7.1

Kopnyckyasipn I1P61, ITP62, ITPG3,

0-BOJIHOBOM 11P64,

Ayausm. I1P6S5, ITP66, TIPGS,
I1PGY, I1Py1, I1Py2,
[Ipy3, [Ipy4, I1PyS5,
[1Pyl10, IIPyll1,
[TPy13, JIP25, MP4,
MP6, MP13, MP17,
MP18, MP19, MP20,
JIPS, JIP6, JIP32,
MP21, MP23, MP44,
MP38, MP39, MP46,
JIP14, JIP13, JIP12,
JIP28, JIP31

19 | Tema 7.2 OK 01, Tecm CM. HUKE
Crtpoenue OK 02, OK 03, OK 06,
aToMa OK 07

Tpaxkmuueckoe
I1P61, ITP62, ITP63, 3ausImue
[1P64, (npaxmumeckoe

3a0aHue)

I1P6S, ITP66, TIPGS,
I1P69, ITPy1, I1Py2,
IIpy3, Ilpy4, I1PyS5,
I1Pyl10, IIPyll,
I1Pyl13, JIP25, MP4,
MP6, MP13, MP17,
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MP18, MP19, MP20,
JIPS, JIP6, JIP32,
MP21, MP23, MP44,
MP38, MP39, MP46,
JIP14, JIP13, JIP12,
JIP28, JIP31

20 | Tema 7.3 OK 01, Tecm CM. HIDKE

ATOMHOE s1IpO OK 02, OK 03, OK 06,

OK 07
Tpaxmuueckoe

I1P61, ITP62, ITP63, 3ausmue
[1P64, (npaxkmuueckoe

3a0anue)
I1P65, I1P66, T1PGS,

[1PG69, ITPy1, I1Py2,
[Ipy3, IIpy4, 11PyS5,
[1IPy10, I1Pyll,
[1Py13, JIP25, MP4,
MP6, MP13, MP17,
MP18, MP19, MP20,
JIPS, JIP6, JIP32,
MP21, MP23, MP44,
MP38, MP39, MP46,
JIP14, JIP13, JIP12,
JIP28, JIP31

21 | Pa3nen 8. OK 01, Tecm CM. HIKE

JJIeMEeHThI
OK 02, OK 03, OK 06,

ACTPOHOMHUH H
OK 07

acrpodusuku.

Tema 8.1

DJIeMeHThbI I1P63, ITPy6, ITIPy8, MP
ACTPOHOMMUH U 10

acrpodusuku.

KpuTtepuu oieHKH NPaAKTHYECKOr0 32/1aHHA:

«5» (OTIUYHO): BBICTABISIETCS CTYIEHTY, €CIIM pacueTHas W rpadudeckas YacTH BBITOTHEHHI B
HOJTHOM 00BbeMe, pelieHre O(OpMIIEHO C COOJIOJCHHEM YCTAHOBJICHHBIX IMPAaBHJ; CTYJEHT CBOOOIHO
BJIAJICET TEOPETUICCKUM MAaTEPHAIOM, 0€30IIMO0YHO MPUMEHSIET €T0 MPU PEIICHUH 3a/1a4.

«4» (XOpoIIo): BBICTABISAETCS CTYAEHTY, €CJIM TPU BBIIOJHEHUU 3aJaHUs  JOIMYILEHBI
HE3HAUMTENIbHBIE OIIMOKH, penieHne Oo(QOopMIICHO ¢ COONIOJIEHHEM YCTaHOBIICHHBIX IPABHI; CTYIEHT
CBOOOJIHO BJIaJICeT TEOPETUUECKUM MaTepralioM, 6€30IMO0YHO IPUMEHSIET ero MPH PELICHUH 3a7ay;

«3» (yIOBJIETBOPUTEIHHO): BBICTABISICTCS CTYIEHTY, €CIIM 3alaHHE BBIOIHEHO C «TPYOBIMU»
omnOKamMu, pererne ohopMiIIeHo 6e3 COOII0IEHUST YCTAaHOBICHHBIX TTPABHI ;

«2» (HEyIOBIIETBOPUTEIHHO): BBICTABISIETCS CTYACHTY, €CITU paboTa HE BBHIIIOJTHEHA.

Kpurtepun oneHkn 1a00paTopHOro 3aHATHS:
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«5» (OTIAMYHO): BBHITIOJIHEHBI BCE 3aJaHus J1ab0paTOpHOM pabOTHI, CTYJIEHT YETKO U 0e3 OmmOoK
OTBCTUJI Ha BCC KOHTPOJIbHBIC BOIIPOCHL.

«4» (XOpomIo): BBIOJHEHBI BCE 3alaHMs JIA0OPaTOPHOW pabOTHI; CTYJICHT OTBETHJ Ha BCE
KOHTPOJIbHBIC BOITPOCHI C 3aMCUYAHUSAMMU.

«3» (YyIOBJIETBOPUTEIHLHO): BBIMIOJIHEHBI BCE 3aJaHUs JIA0OpAaTOPHOH pabOThI C 3aMEYaHUSIMU;
CTYACHT OTBCTUJI Ha BCC KOHTPOJIbHBIC BOITPOCHI C 3aMCYaHHUAMMU.

«2» (He 3aYTCeHO): CTYJIEHT HE BBITOJHWI WIHA BBIIOJHWI HENPABUIBHO 3aJlaHusl J1a00paTOPHOH
pa6OTBI; CTYACHT OTBCTUJI HAa KOHTPOJIBHBIC BOIIPOCHI C ommnOKaMHu WM HE OTBETHII Ha KOHTPOJIbHBIC
BOIIPOCHI.

Kputepun onieHKH TeCTHPOBAHMS

3a mpaBUIIBHO BBHIIIOJIHEHHOE JCHCTBUE, 3aJaHHE BBICTABIISICTCS ITOJIOKUTEIIbHAS OlleHKa — | Oasu.

3a HCIIPABUJIBHO BBIMIOJIHCHHOC HeﬁCTBHe, 3a1aHUC BBICTABJISACTCA OTpULATCIIbHAsA OLCHKA — 0
0alIoB.

JList o1ieHKH 00pa30BaTeIbHBIX JIOCTHKCHUH 00yJaIONMXcs MPUMEHSICTCS YHUBEpCaabHas IIKaJa.

[IpotieHT pe3ynbTaTUBHOCTH (ITPaBUIBHBIX KauecTBeHHast OLIEHKA YPOBHS MTOATOTOBKH
OTBETOB) Oayu (0OTMETKA) BepOaIbHBINA aHAJIOT
90 +100 5 OTJINYHO
80 + 89 4 XOPOIIO
70 =79 3 YIOBJIETBOPUTEIHHO
menee 70 2 HEYJIOBJIETBOPUTEIBHO

Kpurepun onieHKM KOHTPOJILHOIH padoThI:

«5» (OTIMYHO): 3aCiIy’XMBAaeT CTYACHT, OOHApY>XUBIIMN BCECTOPOHHEE, CHCTEMaTHYecKoe U
riyOOKOe 3HAaHHME Y4YeOHO-IPOrpaMMHOIO MaTepuajla, YMEHHE CBOOOJHO BBINOJIHATL 3aJaHMs,
IIPENYCMOTPEHHBIE ITPOrPaMMOiA.

«4» (X0poIIo): BBICTABIISIETCA CTYyACHTaM, MOKa3aBIIMM CHCTEMaTHYECKHI XapakTep 3HAHUU IO
TEMe M CIIOCOOHBIM K X CaMOCTOSATEIIbHOMY IMOTIOJIHEHUIO U OOHOBIICHHIO B XOJI€ JaibHeNIIeld yueOHoH
paboThl U TPOHECCUOHATIBHON 1A TEIbHOCTH, JOMYCTUBIINM HE3HAYUTENbHbIE OIIMOKY IPU BBHIIOJTHEHUH
paboTHI.

«3» (yIOBJIETBOPHUTENBHO): BBICTABISETCS CTYJE€HTaM, JAOMYCTUBIIKUM IOTPEIIHOCTH B OTBETE Ha
TEOPETUYECKHE BOMPOCHl U TNPH BHIMOJIHEHUHM MPAKTUYECKOH 4acTH, HO 00JalarolMM HEOOXOIUMBIMU
3HAHUSAMH JUIS1 UX YCTPAHEHUS 101 PYKOBOJCTBOM IIPENOAABATEIS.

«2» (He 3auYTeHO0): BBICTABISIETCA CTYACHTY, OOHApY>KUBIIEMY IMpoOenbl B 3HAHUSIX OCHOBHOI'O
y4e0HO-IIPOrPaMMHOT0  MaTepuasa, JJAONYCTHUBIIEMY MPUHIUNHAIbHbIE OIIMOKM B  BBIIOJHEHUH
IIPENYCMOTPEHHBIX IIPOrPAMMOM 3aJaHUM.

5.2 Ilpome:xxyTo4yHAasi aTTeCTALUSA

[TpomesxyTouHas aTTecTalysi 00y4aroIuxcs OCYLIECTBISIETCS 10 3aBEPIICHUH U3yUYeHUs Y4eOHOTro
npeamera « PU3uKay» U MO3BOJISET ONPEISIINTh KaUe€CTBO U YPOBEHb €€ OCBOCHHS.

dopma MPOMEXYTOUHOH arTecTanuu no npeaMery «Pusmuka» — auddepeHnnpoBaHHbIN 3a4eT U
9K3aMEH.

OueHo4HBbIC CpPeCTBA

PesynbTaTnl 00y4yeHus .
AJIA MPOMEKYTOYHOMU aTTECTALIUMA

JAnddepennupoBanHbIii 3a4eT

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

OK 08 1. 3anummure MOKa3aHUsI MaHOMETPA, OINPEIEIIAIOLIErO
JMABJICHHE SKUIKOCTH WM Ta3a B 3aMKHYTOM OOBeMe.
3anummTe OTBET YWCIOM, OTACHAS JECATUYHYIO APOOh
3amsToM. Mlla
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BcrasbTe MMPOIMYIEHHOC CJIOBO:

— 3TO COCTOSIHHME BEIIECTBa, IMPU KOTOPO
coxpansiercs ero gopma U 00beM, aTOMbI COBEPIIA]
KoJe0aHusi OKOJIO MOJIOXKEHWH PpaBHOBECHS, YIAKOBK
YacTUIl yHOpsSAOYeHHas U 00pa3yeT KpUCTALTUYECKYH
pELIETKY.

Banok IMPOKATHOI'O CTaHa ABUIKECTCA 110 3aKPYIJICHHUIO

pamuycom 0,5 M co ckopocthio 20 m/c. Onpenenutsb

€ro LIEHTPOCTPEMUTENIBHOE YCKOPEHUE. m/c?.

Omnpenenuts B HploTOHAX BEC CTalbHOM 3arOTOBKHU
Maccoii 4,5 TOHHBI. YCKOpeHHe CBOOOTHOTO MaeHUs
npuHATH 33 10 M/c?. H.

Kakoro nuamerpa HyXHO B3SIThb CTaJlbHOM CTEpP’KEHb,
yroObl Tpu Harpy3ke 25 kH pacrarusatomiee
HanpskeHue paBHsIoch 6-107 Ta?

Ha PUCYHKE NpUBENEH JKCIIEPUMEHTAIILHO

MOJIYYEHHBIN Trpa@UK 3aBUCUMOCTU TEMIEPATypbl OT
BPEMEHHM TpU HarpeBaHWU HEKOTOPOTO BEIIECTBa.
[lepBoHayalbHO BELIECTBO HAXOJIUJIOCh B JKHUJIKOM
COCTOSIHUHU. Omnpenenure TEeMIEepaTypy
KpUCTAJIJIN3aL1H. °C.

£,°C A D
100
80 ——t

60

40 F=< e
0 ' 6 8. toMmm

o
E SN
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IK3aMeH

OK 01, OK 02, OK 03, OK 09, OK 06
K 1.5, 11K 2.1, IIK 2.2

Tect

1. IIpu manbix nedopmanusx rpapuKoM 3aBHCUMOCTH CHIIBI
yOpyrocTu  OT  aOCOJMIOTHOTO  YJ/UIMHEHUsS  Tela
SBIISICTCS

2. YcragoBute coorBeTcTBHE. OTBET 3alMIIATE B BHUIE
[Tudpa - byksa.

3aKkoH dopmynupg
1. DnekTpoaBurarenb A) DiekTpuueckasi MallldHa, B
KOTOpOU MEXaHU4YeCKas

SHEprusi  IpeBpalaercss B
AJIEKTPUYECKYIO C TIOMOIIBIO
SIBJICHUSI ~ 3JIEKTPOMAarHUTHOMN
WHIYKIIUU

2. Tpancdopmarop B) VerpoiictBo, cosepmiaroiee
AIIEKTPUIECKON SHEPTHH.

3. UH1yKIMOHHBIN B) VcrpoiictBo ans mpeobpas
reHePaTop IIEPEMEHHOT0 TOKa

3.BeiOepure npaBuibHble yTBepkIeHHs. OTBeT naiiTe
OykBamu 0e3 MPOOEJIOB U TONOJHUTEIBHBIX CUMBOJIOB.
A) MouHocTh 3JeKTpoiBUTaTeNs u3Mepsiercs B BaTrax.

b) M3meputh pusnueckyro BEIMUUHY — 3TO 3HAYUT HAlTH
MIOTPEIHOCTh U3MEPEHUS.

B) CMa3ouHEIC Marepuajibl CHWXAOT TPCHUC B
MEXaHU3Max.

I') Yacrora konebaHuil- 3TO OTHOLIEHHE BPEMEHU
KoJIEOaHUH K KOJTMYECTBY KOJICOAHUH.

4. OmnpegenuTe MOIIMHOCTH BJEKTpoaBurartenss B Barrax,
pabotaromero npu cuie Toka 36 A u Hampsbkenuu 220 B.
OTBeT fnaiTe YuciIoM 03 eTUHUIl U3MEPEHHUS.

5. Ilpomecc,  mpoTeKarOmMid B Ta3e MpPU IOCTOSHHOU
TEeMIIepaType Ha3bIBACTCS:

A) u3o0apHbIit

b) nzoxopnslit

B) annaGaTtHbrit

I') m3orepmuyeckuii

IIpakTH4yeckoe 3a1aHue
1.0npenenuTs 4acoByrO MONIIHOCTH MpokaTHOro crana-500,
ecnu Bec 3arotoBkd 1000 kr, a CKOpPOCTh MPOKATKH 5 M/C.
OnpenenuTs TakKe COBepIIaeMyIo padoTy.
2. OnexkTponoe3s Ha  METaUIypru4eckoM  3aBOJIE,
JIBUTAsICh MO YKJIOH, mpomien 3a 20 ¢ myts 340 M U pa3Bui
ckopocth 19 M/c. C KakuUM YCKOpEHHEM JBUTAJICS IOE3[ U
KaKo# OblJ1a CKOPOCTh B HaYaJIe YKJIOHA?
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3. [IpoBonoky mmuuodt 1,5 ™M mox  nedcTBHEM
pacTAruBaOIIei CWibl pPacTAHYJIM A0 JJUHBL 1,6 M.
Onpenenure aOCOMIOTHOE M OTHOCHUTEIBHOE YAJIMHEHHUE
MIPOBOJIOKH.

4. B uumnuHape moj MOpIIHEM HAxXOAUTCS TBEPIOE
BenlecTBo. lunnHap moMmecTwin B packalieHHyio meudb. Ha
pUCYHKE MOKa3aH
rpaduk
usmenenus  1,°C

v

T, C
temnepatypsl T BemecTtBa 1O MEpE MOIJOUIEHUS WM
KOJIMYECTBA  TEIUIOTHI Q.Kakme  yuactkm  rpaduka
COOTBETCTBYIOT HAarpeBaHHIO BEIIECTBA B Tra3000pa3HOM
COCTOSTHUM ¥ KUTICHHUIO JKUJIKOCTH.

5. MenHbldi W aTIOMUHUEBBIM MPOBOJHUKU HMEIOT
OJMHAKOBBIE MAacChl M CONpPOTHBJIEHHUsS. Kakoil mpoBOIHHK
JUTMHHEE ¥ BO CKOJIBKO pa3?

Kpurepun oueHku q1udppepeHuupoBaHHOIO0 3249€Ta U IK3aMeHa

- «OTIMYHO» - TEOPETHUYECKOE COJEPHKAHME Kypca OCBOEHO IOJIHOCTBIO, 0€3 MpoOesnos,
yYMEHUs1 COPMHUPOBAHBI, BCE MPEAYCMOTPEHHBIE MPOrpaMMON yueOHbIe 3aJlaHHsl BBIIIOJIHEHBI, Ka4eCTBO
HUX BBIIIOJIHEHUA OIICHECHO BBICOKO.

- «X0opomo» - TEOPETUYECKOE COAEp’KaHME Kypca OCBOECHO IMOJIHOCTBIO, 0e3 HpoOelnos,
HEKOTOpbIE YMEHHS CPOPMUPOBAHBI HEIOCTATOYHO, BCE IMPEAYCMOTPEHHBIE MPOrpaMMoil y4deOHbBIE
3aJJaHMsl BBIMIOJIHEHBI, HEKOTOPBIE BU/IbI 3aJaHUI BBIITOJIHEHBI C OIIMOKAMH.

- «Y IOBJIIETBOPUTEILHO» - TEOPETUYECKOE COJEPKAHME Kypca OCBOCHO YAaCTHYHO, HO
npo0enbsl He HOCAT CYIIECTBEHHOTO XapakTepa, HEOOXOIMMble YMEHHs paboThl € OCBOCHHBIM
MaTepuajioM B OCHOBHOM C(OPMHPOBAHBI, OOJIBIIMHCTBO MPEIyCMOTPEHHBIX MpOrpamMmoil 00ydeHus
yueOHBIX 33JaHUI BBITOJIHEHO, HEKOTOPHIE U3 BHIMOJIHEHHBIX 3a/JaHUH COJIepkKaT OIITHOKH.

- «HeynoBneTBOPUTEIBHO» - TEOPETUUECKOE COJEPKAHUE Kypca HE OCBOEHO, HEOOXOMMBbIE
yMeHUs He c(hOpPMHUPOBAHBI, BHINOJIHEHHbIE YUeOHbIE 33/1aHUs COAEPIKAT IPyOble OINOKH.
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OBPA3OBATEJIBHBIE TEXHOJIOT U

[Ipy mnpoBenEHMM TEOPETHUECKUX M MPAKTUYECKUX/IMA0OPATOPHBIX 3aHATHUH HCHOIB3YIOTCS

CICAYIOIUE NEAArort4€CKue TCXHOJIOIruun:

IIpunoxenne 1

Ne Hasganue Hens IInanupyemslii Onucanue nopsiika
n/ o0Opa3zoBarenbHON WCIIOIb30BAHUS pe3yabTaT HCIIOJIb30BaHUs
I TEXHOJIOTHH (C 00pa3oBaTesIbHOI HCII0JIb30BAHUS (anmropuT™ NpUMEHEHHUS)
yKa3aHHUEM aBTOpPa) TEXHOJIOTHH o0Opa3oBaTesbHOI TEXHOJIOTHH B
TEXHOJIOTUH MPAaKTUYECKOMN
npodeccuoHaTbHON
JESITEJIbHOCTH
1 Texnonorus Pa3Butue mpiciute | Bo3aMOXKHOCTB ITpuém «Mucepr»
KPUTUYECKOTO JbHBIX HaBBIKOB y4 | JInyHOCTHOTO pocta | [Ipuem ocymecrsisercs B
MBIILICHUS ammxcs, HeoOxoau | oOyyaromierocs, HECKOJIbKO 3TaIloB.
MBIX HE TOJIBKO B | pa3BUTHS ero|l oram: IIpennaraercs
yuebe, HO U B |MHAUBHUIYAILHOCTH | CUCTEMA MapKHPOBKH
0OBIYHOM JKU3HH | ; IMOBEIIICHUE | TCKCTA, YTOOBI
(ymeHue s pexTuBHOCTH MoApa3aeIuTh
MPUHUMATh BOCIIPUSTHUSA 3aKJIIOYEHHYI0O B  HEM
B3BELICHHbBIC uH(pOopMaLnu; nH(pOpPMALIHIO
pertieHus, MOBBILICHHE CIIEIyIOIIMM 00pa3zoM:
3aHSATUETD c | uHTEepeca, Kak k| V «TaJIOUKOI»
uH(popMaluen, N3y4aeMoMy MIOMEYAeTCsl TO, YTO YXKe
aHaJIN3UPOBAThH Marepuaiy, Tak U K | U3BECTHO YYalIuMCH;
pa3Iu4HbIe caMoMy Mpolieccy - 3HaKOM  «MHUHYC»
CTOPOHBI  SIBJICHUH | OOy4eHHs; yMEHHE | TOMeYaeTcss  TO,  4TO
Ip.), T. €. pa3BUTHE | KpUTUUYECKU MPOTUBOPEYUT 170'¢
CIOCOOHOCTH K | MBICJIUTb. MPEICTABICHUIO;
caM000Opa30BaHHUIO. +  3HAKOM  «IUTIOCH
nmoMeyaercss  TO,  4TO
SIBJISICTCSI TUTSt HUX
MHTEPECHBIM u
HEOXKHTaHHBIM;
?  «BOIPOCHUTENbHBIN
3HAaK»  CTaBUTCS, €CJH

YTO-TO HESCHO, BO3HHKIIO
JKeJlaHue y3HaTh OoJIbLIe.

II »ram: 4uTas TEKCT,
yyanuecs IIOMEYArOT
COOTBETCTBYIOLIUM
3HAYKOM Ha TTOJISIX
OTACHbHEIC a03albl U
MPEJI0KECHUS.

III  »sram:  Yyammmcs
npejiaraeTcs
CHCTEMATU3UPOBATH
nHpopmaruto,
PacIoI0XUB ee B
COOTBETCTBHHU CO CBOMMH
IMOMETKaMM B
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CIIETYIOIIYIO TaOJIHUILY:
4oTarn:

ITocnenoBareabHOE
o0cyxaeHue KaXKIIOn
rpadsl TaOIHILIBL.

[Tpuem CIOCOOCTBYET
Pa3BUTHUIO
AHAJUTHYECKOTO
MBIIIIEHUS npu
H3YYCHHH HOBOT'O
MaTepuana, SIBJISIETCS

CPEICTBOM OTCIIC)KUBAHUS
MMOHUMAaHUS MaTepuaa)
[Tpuém «Knacrep»
3t0 cnocod rpadudecKoit
OpraHu3alMy Marepuana,

IMO3BOJISIONIMKM  CAEIaTh
HaTJISITHBIMHA TE
MBICIIMTEIILHBIC
MPOIECCHI, KOTOpBIE
MIPOUCXOMST npu
MOTPY>KEHUU B Ty WU
nHyro temy. Kiacrep
SIBIISICTCS OTpaKEHUEM
HEJIMHEHHOMN (bopMbI
MBIIICHUS.
[TocnenoBaTrenbHOCTH
JICHCTBHIA:

1. Tlocepenune wymcTOrO
aucTa (KJIacCHOM J1OCKH)
HanucaTth KJIFOUEBOE
CIIOBO WJIN TIPEIJIOKEHHE,
KOTOpOE SBIISETCA
«CepALEeM» HJICH, TEMBI.

2. Bokpyr «HakuaaTb»
CIIOBA WIJIM TPEAJIOKEHUS,
BBbIpa)KaroIne ujieu,
GbakThI, o0pa3ssl,
MOJIXOASAIINE JUIS JTaHHOM
TEMBI. (Mopenu
YCTPOUCTB M TPUOOPOB)

[Tpobnemuoe
o0yueHue
(T.A.Wnbuna)

1. npoOaeMHOe
U3JI0KEHUE;

2. YJACTUYHO —

IIOMCKOBAas
JIEATENHHOCTE;

3. caMocTosATEeIbHAas
HCCIIEI0BaTENIbCKast
JIEATENHHOCTD.

IIpuBneus
CTYJIEHTOB K
aKTHUBHOM
MBICITUTEIbHON
JIEeSATEIbHOCTH, K
pPEUICHUIO Pa3HOro
pona 3aj1auy,
KOTOpBbIE
HEIOCPEACTBEHHO
CBSI3aHEI c
coZiep>KaHUuEM

CamocTosiTenbHbII
(MM ¢ TOMOIIBIO
YUHUTENIS) — aHAIU3
MPOOJIEMHBIX
cuUTyalui, " UX
peleHus
IIOCPEACTBOM
BBIIBHKEHUS
MPEJI0KEHUH,
TUIIOTE3, ux
000CHOBaHUSI u

YacTUYHO-ITOMCKOBBIN
MeTOJ O0ydYeHHUS:

co3laHue  MpoOJIEeMHOM
CUTYaIIH npu
00BsICHEHU U HOBOT'O
Marepuana (BompOCHI,
3ajaua,
IKCIIEPUMEHTAIBHOE
3a/jaHue npu
3aKpeIUICHUH  y4eOHOTO
Marepuaa)
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y4eOHOro

J0Ka3arcibCTBa, a

KOJJICKTUBHOC

Mmarepuaa. TaKXe  IpoBepKa | 00CYk/IEeHUE BO3MOXKHBIX
NPaBUIBHOCTH MOJIXO/M0B K  PEIICHHIO
peLeHus. NpoOJeMHON  cUTyaluu
(Ypok cucremaTuzalnuu H

000011IeHHS 3HAHUH ).

Mertoa npobieMHOTro
U3JI0KEHUS

BBIJIBUTAIOTCS  THUIIOTE3bI
110 TeMe, OTBeprasi OJHHU U
apryMeHTUpYys BBIOOp
JIpyTuX,  BbICTpaWBaHUE
JIOTUKH paccyXIeHHH,
aHaJIM3  TOCTaBJICHHBIX
npo0iem (u3ydeHue
HOBOH TEMBbI, IOCTaHOBKA

TEMBI U 1IEJIEH YPOKa)

KontekctHoe Obecneuenue YMmenue Ketic — meTon
oOyudeHue JMYHOCTHOI'O aHaJIU3UPOBAThH (He3aBepIIECHHBIA METON)
(A.A.BepOurikuii) BKJTFOUCHUS po0JIeMbl, UCKATh | CTyJI€HTaM Oyzner
CTY/CHTA B aJICKBaTHBIC NpeUIO’KeHa JIUIb YacTh
y4eOHYI0 CIOCOOBI UX uH(popMalum, BCIO
JeSITeTTHHOCTD pereHus, OCTaJIbHYI0 HWH(OPMAIHIO
MO3HAHUE - CTYICHTBI MOTYT
CJIOKHYIO, MOYEPNHYTh  JUOO U3
MHOT'OT'PaHHYO JMYHOTO OMbITa, JU00 U3
CTPYKTYpY CBOEH JIPyTUX HCTOYHHUKOB
Oynyiei uHpopmauuu —  I-net,
npoeCCHOHATIFHOM | CIpaBOYHAS JIUTEpaTypa,
JeSITebHOCTH KYpHAJIbl, CIELUAINCTHI,

oOamaromye OIBITOM B

pelieHnn JTAHHBIX
npodaem u T.I. (TIpH
MIPOBEJICHUU

71a00paTOPHBIX pabor,

peleHre KayeCTBEHHBIX U

pacueTHBIX 3aj1a4)
[enosas urpa

3TO METOJ TPYHIIOBOTO

0o0Oy4eHHsT  COBMECTHOM

JeSITEIbHOCTH B IpoLiecce

pelieHus oOIUX 3a/ad B

YCIIOBHAX  MaKCHMAJIbHO
BO3MOXHOT'O

MPUOJIKEHUS K
peasbHBIM  MIPOOJIEMHBIM
CUTYaIUsM (pu
3aKpEIUICHUH H3Y4YEHHOTO
Marepuara,

CHCTeMaTH3allul 3HAHMUIA,
MPAKTUYECKHE 3aHSATHSA).
KoHTekcTHBIE 3a1aun
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(mpakTHKO-
OpUEHTUPOBAHHBIE)
3aa4M, BCTPEYAIOTCS B
TOW WJIM WHOW pealbHOU
curyauuu. MX KOHTEKCT

o0ecrieunBaeT  yCJIOBUS
JUIs  TPUMEHEHHs |
pasBUTHsL 3HaHUI IpH
peleHnH npobiem,
BO3HUKAIOIIUX B
peanbHOI JKU3HU
(mpakTHUYECKUE 3aHATHA,
nabopaTopHbie  paboOTHI,
9TaIl 3aKPEIUICHUs] 3HaHUM
Ha ypOKe).
Mo3roBoii mwrypm
N3yuenne HOBOI'O
Mmarepuaa
3nopoBrecoOeperatomnr | ObecrnieueHue CobOuroienune Kontpoib ocBemienust Bo
asi TEXHOJIOTUs CaHMUTapHO- ONTUMAJILHOTO BpeMsl 3aHATHUS
(H.K.CmupHnos) TUTMEHUYECKOTO BO3J1yLIIHO- JlnHamuueckas naysa
COCTOSIHUSA TEIUIOBOrO pexuma | Du3KyIbTMHUHYTKA B
y4eOHOr0 B ayAUTOPUMU. cepenune 3aHATus (1-2
MOMEIIEHUS [To3utuBHas MUH).
(ocBemieHue, IICUXOJIOTHYECKast
IPOBETPUBAHMUE, aTMocdepa.
TEMIIepaTypHbIN ITognepxanue
PEXKUM) paboTocmnocoOHOCT
DOMonHoHaIBHAs Y Ha 3aHSTHH.
paspsiika
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