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Pabouas mnporpamma y4eOHOW nmuctumianHbl «®Pusuka» pa3zpaboraHa Ha OCHOBE TpeOOBaHMI
@denepalibHOTO TOCYAAPCTBEHHOTO 00pa30BaTENbHOIO CTaHIApPTa CpeaHero obiero oOpa3oBaHUs,
YTBEp)KJIEHHOTO IpuKa3zoM MuHuctepcTBa oOpasoBanus u Hayku Poccuiickoit denepanuu ot 17.05.2012
roma Ne 413, Ha ocHOBe NOJIOKEHUH (eaepalbHOW OCHOBHOM 00IIe00pa3oBaTEIbHON MPOrpaMMBbl
cpemHero o0mero oOpa3oBaHUs, YTBEPKICHHON mpukazoM MUHHUCTEpCTBA IpocBerieHust Poccuiickoi
Oenepanun ot 18.05.2023 roma Ne 371, u ¢ ydyerom TpeboBanuii denepanbHOro rocyaapCTBEHHOTO
00pa3oBaTENBHOIO CTAaHAAPTAa IO CIENUATBHOCTH CPEJHEro NPO(EecCHOHATBHOTO 00pa3oBaHUS IO
cnenranbHocTH  23.02.04 TexHuueckas dKCIUTyaTalds MOABEMHO-TPAHCIIOPTHBIX, CTPOUTEIbHBIX,
JIOPOXKHBIX MalIMH M 00O0pyHoBaHUS (IO OTpacisiM), YTBEPXKIACHHOTO NpuKa3oM MuUHHCTEpCTBA
oOpasoBanus u Hayku Poccuiickoit @enepanun ot «23» ssuBaps 2018 1. Ne 45,
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1 OBIIASI XAPAKTEPUCTHUKA PABOYEM ITPOT'PAMMBI YYEBHOM
JUCHUIIVIMHBI «®PU3UKA»

1.1 Obs1acTh NPpUMeEHEHHUS TPOrPAMMBI
Pabouas nporpamma ydeOHOM AuCUUIUIMHBI «DPHU3UKa» ABISETCA YACThIO MPOrPaMMbl MOATOTOBKU
CHELMAIMCTOB CPEeIHEro 3BeHa no crenuanbHocTH 23.02.04 TexHuueckas 3KCIUTyaTalMsl MOABEMHO-
TPAHCHOPTHBIX, CTPOUTENBHBIX, JOPOKHBIX MAIIUH 1 000pyoBaHus (110 oTpacisiM). Pabodas nporpamma
COCTaBJIeHA JUIsl OYHOU (POPMBI OOYUCHHSI.
1.2 MecTo npeaMeTa B CTPYKTYpe NPOrpaMMbl MOATOTOBKH CIIENMAJMCTOB CPEIHEro 3BeHa
VYuebnas nuctuminHa «@u3MKa» OTHOCHTCA K 00IIeo0pa3oBaTeNbHOMY IHMKIY IPOTPAMMBI
MOJIFOTOBKH CIIEL[MAIMCTOB CPEAHEr0 3B€Ha U OTHOCUTCS K npenmeTHolt obnactu @PI'OC cpennero obuiero
oOpa3zoBanus «EcTeCTBEHHbIE HAYKM.
YpoBeHb oOcBoeHHsS Yy4eOHOW mucHMIUIMHBI B cooTBeTcTBUU ¢ DPI'OC cpemnero o0Omero
00pa3oBaHUs YIIyOJICHHBIN.
OcBoeHMe TUCUUIUIMHBI HAIIPaBJICHO HA JOCTHKEHHE CIICAYIOIINX LIeTIeH:
e (QopMHpOBaHME HHTEpeca M CTPEMJICHHS OOYYaIOUIMXCS K HAyYHOMY H3YYEHHIO HPHUPOIHI,
Pa3BUTHE UX UHTEIEKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEN;

® pa3BUTHE MPEJICTABICHUNA O HAYYHOM METO/E MO3HaHUS U (OPMHUPOBAHUE HCCIIEAOBATEIHLCKOTO
OTHOILEHMSI K OKPY>KAIOLIUM SIBJICHUSAM;

e (opMHUPOBAHHE HAYYHOTO MUPOBO33PEHUS KAaK pe3ysbTaTa U3yuE€HUsI OCHOB CTPOEHUSI MaTepuu
U (pyH/IaMEHTaJIbHBIX 3aKOHOB (PU3HKH;

e (QopMHupoBaHHE YMEHHH OOBACHATH SBJICHUS C MCIOJIB30BAaHUEM (DU3MYECKMX 3HAaHUM H
HAy4YHBIX JI0Ka3aTEJIbCTB;

e (QopmMHpOBaHUE MPEICTABICHUA O poiau (DU3MKM A Pa3sBUTHs APYIHMX €CTECTBEHHBIX HAyK,
TEXHUKU U TeXHOJIOTUH;

Pabouas mporpamma yueOHOM mucHUmIMHbl «®DHU3UKa» HMEET MEXIUCIUIUIMHAPHYIO CBS3b C
obmeoOpazoBarenbHbIMU yueOHbIMU aucturinHamMu OVYI1.03 Marematuka, OVIL.07 Xumusa, OVIIL.08
buonorus, OVIL.11 I'eorpagus.

VYuebnasg aucuuiuinHa — «PHU3UKa» SABISETCS MPENUIECTBYIOIUM JUIl U3YyYEHHs CIETYIOLINX
macuutuiiH u moxyneit: OITL.01 Wmxenepnas rpaduka, OITL.02 Texnumueckas mexanmka, OITL[.03
«OcHoBBI anekTporexHukn», OIIL.04 «Marepuanosenenuey», IIM 0lOkcmnyatanuss NOABEMHO-
TPaHCIOPTHBIX, CTPOUTENBHBIX, JOPOKHBIX MAIIUH U 000pPYIOBAaHUS MIPH CTPOUTENILCTBE, COJACPKAHUU U
PEMOHTE J0POT (B TOM UYHUCIIE JKEIE3HOAOPOKHOTO ITyTH).



2 INIAHUPYEMBIE PE3YJbTATHI OCBOEHWA YYEBHOM JUCIUTIIIAHBI
OcBoenmue cosiepxanust yueOHol nuctuminabl «Dusnkay o0ecrednBaeT JOCTHKEHHE 00yYaroIUMUCS CIEIYIOINX pe3yJbTaToB:

O61mme u npodeccuoHaIbLHbIE
KOMIIETeHIIH U

Ilnanupyemblie pe3yabTaTbl 00y4eHUs

JInyHOCTHBIE / METANPpEeAMETHDBIC

IIpenmernbie

OK 01 Bribupatp criocoosl
pelIeHus 3a1aq
poheCCHOHATILHOM JIeATEIILHOCTH
MIPUMEHHUTEIHHO K Pa3IMYHbIM
KOHTEKCTaM

JIMyHOCTHBIE pE3yJbTaThl OCBOCHUS YYEOHOW AMCUUTUTAHBI
OTpPaXalOT  TOTOBHOCTH M CHOCOOHOCTh  OOYYaroIIUXcCs
PYKOBOJICTBOBaThCSI  C(DOPMUPOBAHHON BHYTPCHHEW MO3HIIUCH
JIMYHOCTH, CHUCTEMOM IICHHOCTHBIX OPHUCHTAIUM, MMO3UTUBHBIX
BHYTPCHHUX YOCXKICHHI, COOTBCTCTBYIOIIUX TPATUIIMOHHBIM
IECHHOCTSM POCCHUICKOrO O0OIIeCTBa, PACHIMPCHUAC >KU3HCHHOTO
OTIBITA W OIBITA ESTSIHFHOCTH B MPOLECCE Pealn3aliil OCHOBHBIX
HaIpaBJICHUH BOCHUTATEIFHOW NESATEIBHOCTH, B TOM YHCJIC B
4acTH:

TPYZOBOI'O BOCIIUTAHUA:

JIP25. unmepec K pasiuuHubiM cepam  npogeccuoHanbHou
OesimenbHOCMU, YMEHUe CO8ePULamb 0CO3HAHMbIL 6b100p OyOyujel
npogheccuu u peanu308ul8ams cOOCMEEHHbLE JHCUSHEHHbIE NIAHDbL;

MeranpeaMeTHble pe3yibTaThl OCBOCHHUSI YUYEOHOW IUCHMILIHHBI
OTPaXaloT:

8.1. OBnanenue YHUBEPCAIbHBIMU
MO3HABATEIbHBIMU ICHCTBUAMU:

a) 0a30BbIC JIOTMYECKUE JICHCTBHSL:

MPI. camocmoamenvho Gopmyauposams u aKmyaiusuposams
npobemy, paccmampusams ee 6CeCmopoHHe,

MP2. ycmanasnueams CywjeCmeeHHvlll NPUsHAK Ul OCHOBAHUS
071 cpasHeHus1, Kaaccugurayuu u 0600ujenus,

MP3. onpedensimov yenu OesmenbHOCMU, 3A0A8aMb NAPAMEMpPbl U
Kpumepuu ux 00CmMUICeHUs,

y4eOHBIMU

MP4.  eviagname  3aKOHOMEPHOCMU U NPOMUBOpedUs 8
PaccmMampusaemoix A6J1eHUAX,
MP5. enocumb KoOppekmugvbl 6 O0esameibHOCMb, OYeHUBamb
coomgemcmeue  pe3yIbmamos — yeiaMm, — OYeHusamv  PUCKU
nocnedcmeuii 0esamenbHoOCmu,
MP6. paszeusamv KpeamueHoe MblUleHUe NpPU  peuleHuu

HCUSHEHHBIX NPODIEM;

0) 6a30BBIE UCCIICTOBATEILCKHE JICHCTBUS:

MP7. enademv  HABLIKAMU  YUEDHO-UCCAEO08AMENbCKOU U
NPOEeKMHOU 0esTMeNbHOCMU, HABLIKAMU PA3PeUeHUst NPOOIEM;
MPI2. BbIAGIAMD NPUYUHHO-CNe0CTNEEHHbLE ces3uU u
AKMYanu3uposams 3a0ayy, 6vl08UeaAMb 2UNOMe3y ee peuleHus,
HAaxXoo0umo apeymeHmoi ons OdoKkasamenbcmed c80UX

[TP61. chopMuUpOBaHHOCTh MPEACTABICHUNA O POIH U
MecTe (PM3KUKH U aCTPOHOMUU B COBPEMEHHON HAY4YHOM
KapTHHE MHUpPa, O CUCTEMOOOpa3yromiel poiau Gu3uKu B
pa3BUTUM  €CTECTBEHHBIX  HAyK, TEXHUKM U
COBPEMEHHBIX TEXHOJIOTUM, O BKJIAJ€ POCCUUCKUX H
3apyOeKHBIX YYCHBIX-(OU3UKOB B pPa3BUTHE HAYKH,
NOHMMaHHE (U3UUECKON CYIIHOCTH HaOII0JaeMbIX
SIBJIGHUH MHKpPOMHpa, MaKpoMHMpa M Meramupa;
NOHUMAHUE pPOJM ACTPOHOMHHM B MPAKTHUYECKOU
NESTEIbHOCTH YeJlIOBEKa M JalbHEWIEM Hay4dHO-
TEXHUYECKOM  Pa3BUTHH, poin buszukun B
dbopMupoBaHuH  Kpyrozopa W (QyHKIHOHAIBHOMN
rPAMOTHOCTH Ye€JIOBEKA MJIsl PEIICHHS] MPAKTUYECKUX
3a/1ay4;

[IPG2. cdopMUpPOBaHHOCTh YMEHUU Ppaclo3HABATh
¢usnueckue ABieHUs (IPOLECChl) U OOBACHATh UX Ha
OCHOBE W3YYCHHBIX 3aKOHOB: PpPaBHOMEPDHOE U
PaBHOYCKOpEHHOE IpSIMOJIMHEHHOE JIBUKEHHE,
CBOOOJHOE MaJieHHE Tell, IBUKEHUE 10 OKPY>KHOCTH,
WHEpLMs, B3aUMOJIEHCTBUE Tel, KojebareabHOoe
JBUKECHUE, pe30oHaHc, BOJIHOBOE JIBUKECHHE;
mud¢y3us, OpOyHOBCKOE  JBUKEHHE, CTPOEHHUE
KHUJIKOCTEH M TBEpAbIX TeJ, U3MEHEHHe oObema Tell
npu HarpeBaHUU (oxJytaxaeHun), TEIJIOBOE
paBHOBECHE, HCIIApEHHME, KOHJEHCallMs, IUIABICHUE,
KpUCTaJIU3alus, KUIEHNe, BIaXHOCTh BO3/lyXa, CBA3b
CpeIHEN KNHETUYECKON YHEPTUU TETIIOBOTO JIBUKEHUS
MOJIEKYJ ¢ aOCOJIIOTHOM TeMIlepaTypoi, MOBBIIIEHHE
JABJICHHUs raza IpU €ro HarpeBaHUM B 3aKPbITOM
cocyzie, CBA3b MEX]y MapaMeTpaMu COCTOSTHUS Ta3a B
M30IIpoLeccax; MIEKTPU3ALMs Tell, B3aUMOJAECHUCTBHE
3aps/l0oB, HarpeBaHuWEe IMPOBOJHHKA C  TOKOM,




ymeepoicoenull, 3a0a8ams Napamempul U KpUmepuu peueHus,
MPI3. ananusupoeamv nonyuenHvle 8 Xole peuleHus 3a0auu
pesyibmamyl, KpUMUYeCKu OYeHU8amv Ux O00CMOBEPHOCHIb,
NPOCHO3UPOBAMb UBMEHEHUE 8 HOBLIX YCNOBUSX,

MPI17. ymemv nepenocumv 3HAHUSA 6 NO3HABAMENLHYIO U
NPAKMUu4ecKyio 001acmu HCU3HeOesmenIbHOCmu,

MPI18. ymemv unmezpuposame 3HAHUA U3 DASHLIX NPEOMEMHbIX
obnacmetl;

MPI19. evliosucames Hosble uoeu,
NnOO0X00blL U peuleHus,

MP20. cmasumv  npobaemvl U
anbMepHAmueHble peulenus;

npedﬂazamb OopucuHalIbHble

3a0auy,  domyckaioujue

B3aMMOJICHICTBUE  MAarHUTOB,  DJIEKTPOMAarHUTHAs
WHAYKIUS, ACWCTBUE MAarHUTHOTO TOJISE Ha TIPOBOJAHUK
C TOKOM M JBIWKYLIMHCS 3apsiji, 3JEKTPOMarHUTHBIC
KoJIe0aHus u BOJIHBI, IpSIMOJIMHEHHOE
pacmpocTpaHeHHE CBETa, OTPAXKECHHUE, HPEIOMIICHHUE,
uHTephepeHys, AMdpakIus U MOJsSpU3alUs CBETa,

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

UCKYCCTBEHHAsI paJiMOAKTUBHOCTH;
[IPGS5. yMeHue y4uTHIBATH TpPaHULBI TPUMEHEHUS
U3YyYCHHBIX (U3NYECKUX MOJENeH: MaTepuanbHas
TOYKA, MHEpLHUAJIbHAs CHCTEMa OTCUYETa, WJCaTbHBIN
ra3; MOJIEJIM CTPOEHUS Ia30B, KUIAKOCTEH U TBEPJBIX
T€J, TOYEYHBIA DIIEKTPUYECKUN 3apsn, sAAepHas
MOJIeIb aTOMa, HYKJIOHHAsl MOJIeIb ATOMHOTO sJ]ipa Ipu
peleHny (GU3NYECKUX 3a/1a4;

[IPy3. chopMupOoBaHHOCTP  yMEHHS  pa3jiNyaTh
yCJIOBUSL PUMEHUMOCTU MoJieneld (GU3NUecKux Tel U
npoleccoB  (ABJIEHMI): HMHEpIHaIbHas  CHUCTEMa
oTCcyeTa, MarepuajbHas TOYKa, PaBHOYCKOPEHHOE
JBIDKEHUE, CBOOOJIHOE MajJieHHe, aOCOIOTHO yIpyras
nedopmarusi, aOCONIOTHO YIpyroe u abCONIOTHO
HEYIIPYroe CTOJIKHOBEHUS, MOJENEH ra3a, )KUIKOCTH U
TBEPAOT0 (KpUCTAINIMYECKOr0) Teja, UeabHOTO rasa,
TOYEYHBIN 3apsijl, OAHOPOJHOE JIIEKTPUYECKOE IIOJIE,

OOAHOPOJHOC MAar"gsmuTHOC II0JIE, TapMOHHUYCCKUEC
KOJ'IC6aHI/ISI, MaTeMaTHUYeCKUI MasiTHHUK, HIICEU'ILHLIﬁ
pr)KHHHBIfI MasiTHUK, TapMOHHUYCCKUEC BOJIHBI,

UJCANbHBIN KoJeOaTenbHbI KOHTYp, TOHKAas JIMH3a;
MOJIeJIe aToMa, aTOMHOTO sIipa U KBAaHTOBOW MOJIEITH
CBETA;

[IPy4. cdopMHpOBaHHOCT, yMEHHUS  OOBACHSITH
OCOOCHHOCTH TPOTEKaHWs (PUINYECKUX  SBICHUI:
MEXaHWYECKOE JABMKEHUE, TETUIOBOE ABUKEHUE YACTHI]
BEIIECTBA, TEIUIOBOE paBHOBECHE, OPOYHOBCKOE




nBukeHue, Auddy3us, HcHapeHue, KUIIEHHEe U
KOHJCHCAIMsA,  IUIABJICHWE H  KPUCTAJUIM3aIus,
HAIpPaBJIEHHOCTh TEIUIONEpeaayu, EKTPU3aUU Tell,
SKBHUIOTEHIIMAIILHOCTH  MOBEPXHOCTU  3apsHKEHHOTO
POBO/IHMKA, AIIEKTPOMArHUTHOU UHAYKIHH,
CaMOWHIYKIIHH, 3aBHCHMOCTH COTPOTHUBIICHUS
MOIYNPOBOJHUKOB "p-" U "n-TUMOB" OT TemMIepaTypsl,
pe3oHaHca, WHTEPQEPEHIMH BOJH, JUGPAKIHUH,
JUCIEPCUH, T[OJIHOTO  BHYTPEHHEro  OTpa)KeHus,
¢doroaddexr, Ppuznueckne MPUHLIUIBI CIIEKTPATEHOTO
aHanu3za W paboTel Jjaszepa, "ambda-" u "Gera-"
pacmaipl siep, raMMa-u3JIydeHue aep;

[TPy9. chopMUpOBaHHOCTH YMEHHUS pelIaTh pacyeTHbIC
3a/la4d  C SBHO 33JaHHOM M HESIBHO 3aJaHHOM
¢u3nueckoil MoIenbpl: Ha OCHOBAaHWU aHaIH3a
YCIIOBUS BRIOMPATh (PU3UYECKHE MOJICIIN, OTBEUAOIINC
TpeOOBaHUAM 3a7a4uu, MPUMEHATH (POPMYJIbI, 3aKOHBI,
3aKOHOMEPHOCTH W TIOCTYJAThl (PU3HUYECKUX TEOpUi
NP UCIOJB30BAaHUU  MATEMATHUYECKUX  METOJIOB
pellieHuss 3a1a4, MPOBOAWTH pacueThl Ha OCHOBAaHUU
MMEIOIUXCS JTAHHBIX, aHAIM3UPOBATH PE3yIbTaThl U
KOPPEKTUPOBATh  METOJbl  pEUICHHs C  Y4eTOM
MOJIYYCHHBIX PE3yJIbTaTOB; pEIIaTh KadeCTBCHHBIC
3aa4yn, TpeOyromMe MPUMEHEHHs 3HAHWA U3 Pa3HBIX

paszenoB IIKOJIBHOIO Kypca (U3MKH, a Takke
UHTETpallii  3HAaHUW W3  JPYrUX  [PEeIMETOB
€CTECTBEHHOHAY4YHOTO IUKJIA: BBICTPAWBaTh

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

OK 02 Ocy1iecTBasATh MOUCK,
aHaJIN3 W UHTEPITPETALIHIO
nH(popManu, HeOOXOAUMOM IS
BBITIOJTHEHHUS 3a/1a4
npodeccnoHaNbHOM
JeSTEIHOCTH.

JlmuHOCTHBIE PE3yJibTAaTHl OCBOCHUS yYEOHOW IHCIUIIIMHEI
OTpPaXalOT  TOTOBHOCTH M CHOCOOHOCTb  OOyYaromuxcs
PYKOBOJCTBOBAThCSl C(OPMHUPOBAHHOH BHYTPEHHEH IO3ULIUEH
JMYHOCTH, CHUCTEMOHM LEHHOCTHBIX OpUEHTALUH, MO3UTUBHBIX
BHYTPEHHUX YOEK/IE€HHH, COOTBETCTBYIOUIMX TPaJUIMOHHBIM
LEHHOCTSIM POCCHHCKOTO OOIIecTBa, paclIMpeHHe >XU3HEHHOTO
OMBITA Y OIBITA JEATEIBHOCTH B MPOLECCE PEANU3alUU OCHOBHBIX
HaNpaBJICHUI BOCHUTATENIbHOW JESATEIBHOCTH, B TOM 4YHCJIE B

I1P69. chopMupoBaHHOCTh COOCTBEHHOW MO3ULUH IO
OTHOILEHUIO K ¢buznueckoit uH(popMaIuuy,
MoJyyaeMoil M3  pPa3HbIX HCTOYHHUKOB, yMEHHI
WCTOJIB30BaTh NU(POBBIE TEXHOJIOTWU JUIS TIOMCKa,
CTPYKTYpUPOBAHUS, MHTEPIPETALUN U TPEACTABICHUS
y4eOHOM W  HAay4HO-TIOMYJAPHOM  HH(OpMaIuH;




YacTH:
[EHHOCTH HAyYHOTO IIO3HAHUS:
JIP32. cchopmuposannocmo MUPOBO33PEHUSL,

coomeemcmeyrueco COBPEMEHRHOMY  YPOBGHIO  pA36UMUA
Hayku u 06W€Cﬂ18€HH01/7 npakmuku, OCHOBAHHO20 HA
ouanoze Kyiemyp, C}’lOCO6CI’)16yIOM4€20 OCO3HAHUIO Cc60€20
mecma 6 NOJIUK)YIbMYPHOM mupe;

JIP34. ocos3nanue yewHOCMU HAYYHOU OesmelbHOCHmU,
20MOBHOCTb ocywecmeisimo NPOEKMHYIO u
UCCne008amenbCKylo  0esameibHOCmb  UHOUBUOYAIbHO U 8
epynne;

MertanpeMeTHbBIC PE3yJIbTATHl OCBOCHUS YYCOHOW MUCIUILIHHBI
OTpaKaroT:

8.1. OBnageHue YHUBEPCAIbHBIMU y4eOHBIMU
MO3HABATEIbHBIMU ICHCTBUAMU:

B) paboTta c HHpOpPMAIHCH:

MP21. e1ademv Hagvikamu  NOLYHeHUs  UHoOpMaAyUU U3

UCTNOYHUKOB DA3HLIX MUNO08, CAMOCIMOAMENbHO OCYWeCmeIamb
NOUCK,  AHAIU3,  CUCTNeMAMU3AYUI0 U UHMepnpemayuro
UHGOpMayuYU pa3TUUHBIX U008 U hOPM NPedCmaseHuUs,

MP23.  oyenusamv Oocmoseprocms, MP24. ucnonvzoeamv
cpeocmea UHGOPMAYUOHHBIX U KOMMYHUKAYUOHHBIX MEXHOIO2ULL 8
peuileHuU KOSHUMUBHBIX, KOMMYHUKAMUBHBIX U OP2AHU3AYUOHHBIX
3a0auy ¢ cobaooenuem mpeboBaAHULl IPSOHOMUKU, TMEXHUKU
be3onacHocmu, euzuenvl, pecypcocbepedcenus, Nnpagosvix U
IMUUECKUX HOPM, HOPM UHDOPMAYUOHHOU 6E30NACHOCTU;

pa3BUTHE YMEHUH KPUTHYECKOI'O aHAIM3a MOJy4aeMoil
uH(pOpMaIHH;

[IP66. BrmageHWEe OCHOBHBIMH METOJAaMH HAay4YHOTO
MO3HAHUSA, HUCMOJb3yeMbIMU B (HU3UKE: IMPOBOJUTH
OpssMble W KOCBEHHbIE M3MEpeHHs (PU3MUECKHX
BEJIMYMH, BBIOMpAas ONTHMAIbHBIN COCO0 M3MEepeHHs
U UCHOJb3ysd  M3BECTHbIE  METOAbl  OLIEHKHU
MIOIPEIIHOCTEN U3MEPEHUM, IIPOBOAUTH UCCIEA0BAHUE

3aBUCUMOCTEHN buznueckux BEJINYUH c
UCITIOJIb30BaHUEM TPSAMBIX HM3MEPEHHUH, OOBSICHSTH
MOJTyYEeHHBIE PE3YJIbTAThl, HCIONb3Yd (QU3NYECKHe
TEOpUHU, 3aKOHbl U TMOHSTHS, WU JeNaTh BbIBOJBI;
coOmronarh mpaBuia Oe3omacHoro  Tpyna Ipu
NPOBEICHUHN HCCIEAOBaHUI B paMKax y4eOHOTro
JKCIEPUMEHTA u yueOHO-UCCIIeI0BATENbCKON
NEeSTeIbHOCTH  C  HCIOJNB30BaHUEM  IU(PPOBBIX
U3MEPUTENBHBIX ~ YCTPOMCTB U JabOpaToOpHOTO

o0opynoBanus; chOPMUPOBAHHOCTh MPEACTABICHUIN O
METOZax TMOJNy4YeHHs HAYYHBIX acCTPOHOMHYECKUX
3HAHUI;

[1Pyl1. oBnanenue pa3nuuHbIMH CLIOCOOAMU pabOTHI €
uHpopMaLuei ¢bu3nueckoro coJiepKaHus c
WCIIOJIh30BAHUEM COBPEMEHHBIX HH()OPMAIIMOHHBIX
TEXHOJIOTUH, pa3BUTHE YMEHUH KPUTHUECKOTO aHaIN3a
Y OLIEHKH JIOCTOBEPHOCTH IOJIydaeMoi HH(popMaIumy,

OK.03 I[1nanupoBath u
peann30BbIBaTh COOCTBEHHOE
npodeccHoHaIbHOE U IMYHOCTHOE
pa3BUTHE.

JlnqHOCTHBIE pE3yJibTaThl OCBOCHMS y4eOHOH IMCHWIUTHHBI
OTPaXalOT  TOTOBHOCTH W  CIIOCOOHOCTH  OOYYaIOIIUXCS
PYKOBOJICTBOBaThCSI  C(DOPMUPOBAHHOM BHYTPEHHEH MO3HMIIHEH
JMYHOCTH, CHUCTEMOW IIEHHOCTHBIX OPHEHTAIMH, MO3UTHBHBIX
BHYTPEHHUX YO@XIEHHH, COOTBETCTBYIOUINX TPaIUIIHOHHBIM
[EHHOCTSM POCCHIICKOTO 00IIecTBa, pPACIINPEHHE >XHU3HEHHOTO
OTIBITA W OIIBITA JIESTEIFHOCTH B MPOLIECCE PEaTH3alui OCHOBHBIX
HaNpaBJICHUIl BOCHUTATEIIBHOM [JESITEIbHOCTH, B TOM 4HCIE B
4acTu:

JYXOBHO-HPaBCTBEHHOI'O BOCIIMTAHUS:

JIPI2. cghopmuposannocms HPABCMBEHHO20 CO3HAaHUA,
IMUYECKO20 NOBEOEHUSL,
JIP13. cnocobnocmsb oyenugamov cumyayuro u NPUHUMAMb

OCO3HAHHbLE pewenus, OpUeHmuUpysCco HA MOPANbHO-

[1PG7. chopmMrpoBaHHOCTH YMEHHUS peIIaTh pacyeTHbIE
3aJaud C SBHO 3a/JlaHHOW (U3MYECKOHl Mojenblo,
UCTONB3ys (pU3MUecKue 3aKOHBI W TPUHIMIG, Ha
OCHOBE  aHajlW3a  yCJOBUS  3aJayd  BBHIOMpAThH
¢bu3nueckyro  MoOJenb,  BBIAETATH  (PU3NYECKUE
BEIMYUHBI W (HOpMyInbl, HEOOXOAMMBIE IS ee
pelieHus, TMPOBOAWTH  pacdyeThl W  OICHWBATh
pearbHOCTh  MOJIYYEHHOTO 3HaueHHsl (U3NYECKOH
BEJIMYMHBI; pemarpb KayeCTBEHHbIE 3a/1a4H,
BBICTpauBasl JOIMYECKH HEMPOTHUBOPEUUBYIO LEMOUYKY
paccyXJeHUM C ONopol Ha W3yYEHHBIE 3aKOHBI,




Hpagcmeentvle HOpMbl U YEHHOCI,
JIP14. ocosnanue nuyHo20 6K1AOA 8 NOCHMpOeHUe YCMOoUudugo2o
06yoywezo;

TPYAOBOI'0 BOCIIATAHUS:

JIP26. 2omogHocmb U CHOCODHOCMb K  00pazosamuro  u
camoodpazo8anuio Ha NPOMANCEHUU 6Cell HCUSHIUL,
MeranpenMeTHble pe3yJbTaThl OCBOSHHS YY€OHOW JMCHUILTHHBI
OTpPaXKaloT:

8.1. OBnanenue YHHMBEPCAJIBbHBIMU
MO3HABATEJIbHBIMU ICHCTBUAMU:

0) 0a30BBIC UCCIICIOBATEIIBCKUE TCHCTBUS:
MPI1. cmasumv u Gopmyruposame cobcmeeHHvle 3a0a4u 6
00pazosamenvholl 0essmenbHOCIU U HCUSHEHHBIX CUMYAYUAX,

y4eOHBIMU

8.3. OpnageHue  yHHUBEPCAIBHBIMH  PETYJISITUBHBIMU
JIEHCTBUSAMU:

a) caMOOpTaHU3aIls:

MP38 camocmosimenbHo ocywecmeiiino nosHaeamenbHyro
a@ﬂm@ﬂbHocmb, 6blA6JIAMmb l’lp06ﬂeMbl, cmaeums u
Qopmynupoeams  cobcmeeHHble  3a0auu 8 00pPA308aMENbHOU

0esAmenbHOCMU U HCUSHEHHBIX CUMYAYUAX,

MP39. camocmosmenvHo cOCmagams NIaH peuieHus npooemsl ¢
VUEemOoM UMEIOWUXCS Pecypco8, COOCHBEHHBIX B03MOICHOCMEN U
npeonoumeHrul;

MP44. cnocobcmgosams hopmMuposaruro U NPOAGIEHUI) UUPOKOU
opyouyUU 8 PA3HLIX 001ACMAX 3HAHUL, NOCMOAHHO NOBLIUAMD
€601l 00PA308aMeENbHBIL U KYAbIYPHBIN YPOGEHb,

0) CaMOKOHTPOJIb:

MP46. 61a0emv Hasblkamu nO3HABAMENbHOU peghieKcuu Kax
OCO3HAHUS COBEPUIAEMBIX OCUCMBULL U MBICIUMENbHBIX NPOYECCOs,
UxX pe3ynbmamos u OCHO8AHUIL,

MP47. ucnonvzoeams npuemvl perekcuu Ois OYeHKU CUMmyayuu,
8b100pa 6epHO2O peutenus;

MPA48. ymemv oyenusamv pUcKu U CE0€8PEMEHHO NPUHUMAMb
pewenus no UX CHUINCEHUIO;

3aKOHOMEPHOCTH U (PU3HUECKUE SBICHUS;

[1P64. BnaneHue 3aKOHOMEPHOCTSMH, 3aKOHAMU H
TeopusiMu (3aK0H BcemupHoro tsarorenus, I, 11 u III
3akOHbl HpIOTOHA, 3aKOH COXpPAaHEHHUS MEXAHUYECKOU

OHEPIrur, 3aKOH COXpaHCHHUA HMIIYJIbCa, IIPHUHIUII
CyNepro3snuun CHIJI, MIPUHIMAIT PaBHOIIPAaBHOCTHU
HHEPLUHAIBbHBIX CUCTEM OTCUECTa, MOJICKYJISIPHO-

KMHETUYECKYIO TEOPUIO CTPOEHMSI BELIECTBA, T'a30BbIE
3aKOHBI, IIEPBBIA 3aKOH TEPMOJAMHAMUKH; 3aKOH
COXpaHEHHUsl IEKTPUYECKOro 3apsaa, 3axkoH Kyiona,
3akoH Oma 1i1s ydacTka 1enu, 3akod Oma 11 NOoinHou
AJIEKTPUYECKOM 1enu, 3aKkoH Jxoyns - JIeHna, 3akoH
JIEKTPOMAarHUTHOM MHIYKLUHM, 3aKOH COXPaHEHUs
SHEPruM, 3aKOH MNPSMOJIIMHEHHOTO0 PpPacIpOCTpaHEHUs
CBETa, 3aKOH OTPAKEHUS CBETA, 3aKOH IPEIOMIICHUS
CBETa; 3aKOH COXPAaHEHUs IHEPIHH, 3aKOH COXPAHEHUS
UMITYJIbCa, 3aKOH COXPAaHEHUs MIEKTPUUYECKOTO 3aps/a,
3aKOH COXPaHEHUsT MacCOBOTO 4YMCIIA, ITOCTYJIAThI
bopa, 3akoH paaMOaKTHBHOIO pacrnaja); YBEPEHHOE
UCIIOJIb30BAaHUE 3aKOHOB M 3aKOHOMEPHOCTEM IpHU
aHaJIn3e (PU3NYECKUX SBJICHUM U IPOLECCOB;

[1Py2. cdopMHpPOBAaHHOCTb CHUCTEMBl 3HAHUH O
(U3MUECKUX 3aKOHOMEpPHOCTSAX, 3aKOHaX, TEOpUsX,
JEUCTBYIOIMX HAa YPOBHSX MHUKPOMHpA, MAKpOMHUpPA U
Merammpa, IpeACTaBICHUII O BceoOleM XapakTepe
(u3MYEeCKUX 3aKOHOB; TMPEACTaBIEHUH O CTPYKType
MOCTpOEeHUsI (PU3MYECKON TEOopuH, YTO MO3BOJUT
O0CO3HaTh poJIb  (PyHIAMEHTaJbHBIX 3aKOHOB U
MPUHIMIIOB B COBPEMEHHBIX IMPEJICTaBICHUSIX O
MIPUPOAE, NOHATH TI'PAaHULBl MPUMEHUMOCTH TEOPHUH,
BO3MOXHOCTM HMX TPUMEHEHUs s  ONHUCaHUs
€CTECTBEHHOHAYYHBIX SIBJIEHUH U IIPOLIECCOB;

[TPyS. cpopMuUpOBaHHOCT, yMEHHH  NPUMEHSTH
3aKOHBl KJIACCUUECKON MEXaHUKH, MOJIEKYJIIpHON
GU3MKM W TEePMOAMHAMUKH, DIEKTPOJUHAMHKH,
KBAaHTOBOM (DM3UKM ISl aHalIM3a W OOBICHEHHS




SBJICHUA MHUKPOMHpA, MaKpoMMpa M Meramupa,
pas3nu4arb YCIOBUA (rpaHupl, obmactun)
OPUMEHUMOCTH  (PU3MYECKMX 3aKOHOB, IIOHUMATh
BceoOImMi xapakrep (yHAAMEHTAIBHBIX 3aKOHOB
(3aKOH COXpaHEHUS MEXaHUYECKOM H3HEepruM, 3aKOH
COXpaHEHHUs UMITYJIbCA, 3aKOH BCEMUPHOI'O TATOTEHHUS,
IIEPBBIA 3aKOH TEPMOAMHAMUKH, 3aKOH COXPaHCHMS
MEKTPUUYECKOTO 3aps]a, 3aKOH COXPAHEHHUS DHEPIHH)
Y OTPaHMYEHHOCTH HUCIIOJIB30BAHMS YACTHBIX 3aKOHOB;
aHaATM3UPOBaTh (PU3MUYECKHE TMPOIECChl, HCIONb3Ys
OCHOBHBIE IIOJIOKECHHSI, 3aKOHBI M 3aKOHOMEPHOCTH:
OTHOCHUTEJIBHOCTh MEXaHUYECKOT O JIBUYKEHUS,
(opMysIbl KHHEMAaTUKU PaBHOYCKOPEHHOT'O JABMIKEHMUS,
npeoOpazoBanus  [anmnes  ans CKOpOoCTH U
nepeMenieHys, TpU 3akoHa HproToHa, mnpuHUUD
OTHOCHUTENBHOCTH  l'anmuies, 3aKkOH  BCEMHUPHOIO
TATOTEHUS, 3aKOHBl COXPAaHEHUS MMIIYJIbca U
MEXaHUYECKON DSHEepruu, CBA3b pabOThl CHIIBI C
W3MEHEHUEM  MEXAHMYECKOW  DHEPruu,  YCJIOBHS
paBHOBeCHs  TBEpPAOrO  Tela, CBiA3b  JABJICHUSA
HJICATIBbHOTO Ta3a CO CPEIHEN KMHETUYECKOM dHEepruei
TEIJIOBOIO IBUKEHMS U KOHLIEHTPALUEH €ro MOJIEKYII,
CBA3b  TEMIEPATyphl  BEUNIECTBA CO  CPEIHEH
KMHETUYECKOW DHEPruer ero 4acTull, CBA3b JaBIICHUS
HJICATBHOTO Ta3a C KOHLEHTpauued MOJEKYJI U €ro
TEMIEpaTypoil, ypaBHeHHe MenaeneeBa-Knanelipona,
IIEPBBI 3aKOH TEPMOJMHAMUKH, 3aKOH COXPAHECHMS
SHEPIMM B TEIUIOBBIX IPOLECCAX; 3aKOH COXPAHECHUS
JIEKTPUIECKOTO 3apsna, 3aKOH Kyiona,
IIOTEHIUATIbHOCTb 3JIEKTPOCTATHYECKOTO oI,
NPUHLUII  CYNEPHO3ULUN  DJIEKTPUYECKHUX  IIOJIEH,
3akoHa Kynona; 3akoHbl OMa Juisl yyacTKa LIeTH U A7
3aMKHYTOM DJIEKTPUYECKOW Ienu, 3akoH J[xoyis-
Jlenua, 3aKOH d2JIEKTPOMarHUTHOW UHAYKIUU, IIPABUIIO
Jlenua, MTOCTYJIAThI CHelUaIbHON TEOPUHU
OTHOCUTEIBHOCTH OHHIITENHA, yYpaBHEHHE




OiHmTeHa mis Goroaddexra, MEpBBIE W BTOPOU
nocrynarsl  bopa, nOpUHIMI ~— HEONpeAeNeHHOCTU
[eitzenbepra, 3aKoH cOXpaHEHMs 3apsia, MacCOBOTO
yucia YW DHEPruuM B SAJIEPHBIX pEAKUMIX, 3aKOH
PaZOaKTUBHOIO paclaia;

[IPy6. copMHpPOBaHHOCTH YMEHUH  HPUMEHSTH
OCHOBOIOJIAralolue acTpOHOMUYECKHE  IMOHSTHS,
TEOPHUM W 3aKOHBl ISl aHaiuu3a M OOBACHEHHS
(bu3HYECKUX MPOILIECCOB MPOUCXOASIINX Ha 3Be3/ax, B
3BE3JHBIX CHCTEMAaX, B MEXraJaKTH4YEeCKOH Cpene;
JIBUKCHHSI HEOECHBIX TelN, DBOJIOLUMU 3BE3] U
Bcenennoi;

[IPy7. cdopMupoBaHHOCTb YMEHMH HCCIENOBATh U
aHAIM3MPOBATh Pa3HOOOpa3HbIe (HM3MUSCKUE SBICHUS
U CBOWCTBA OOBEKTOB, MPOBOIUTH CAMOCTOSITEIbHbBIE
UCCIIEJIOBAaHMSI B  peaIbHbIX U  J1a0OpaTOPHBIX
YCIOBUSIX, YATaTh M QHATU3UPOBATH XAPAKTEPUCTUKU
MPUOOPOB M YCTPOWUCTB, OOBICHATH NPHUHIUIBI UX
paboTHI;

OK 04

PaGoratk B KOIIEKTHBE U
KoMaH[ie, 3 (HEeKTUBHO
B3aMMOJICHCTBOBATh C KOJIJIETaMH,
PYKOBOJICTBOM, KJIIMEHTAMHU.

MeTtanpeaMeTHbIe PE3yIbTaThl OCBOCHUS YYCOHOW IUCIHUILIHHBI
OTPaXKAIOT:

8.2. OBnaseHue YHUBEPCAIbHBIMA KOMMYHUKATHUBHBIMU
JIEUCTBUSIMU:

0) coBMeCTHAS IeATEIHHOCTD:

MP31. nonumams u UCHOIL308AMb NPEUMYULECNEA KOMAHOHOU U
UHOUBUOYANLHOU pabombl,

MP32. sbibupams memamuxy u Memoovl COBMECHIHbIX OeUCMBULL C
yuemom oOwWUxX UHMEePeco8 U B03MONCHOCHEN KANHCO020 UleHd
KOJLIeKmuea,

MP33. NPUHUMAMD yem  COBMECMHOU oesamenvHoCcmu,
0p2aHu308b16aMb U KOOPOUHUPOBAMb  Oelicmeusi Nno  ee
00CTHUIICEHUIO. COCMABNAMb NIAH Oellcmeull, pacnpeoeisims poau
C yYemom MHeHUUl YYACMHUKO8 00CyxHcoamv  pe3yibmamuvl
coemecmuol pabomoi,

MP34. oyenusamv Kawecmeo c80e20 6KIA0A U KAHCO020
VUACMHUKA KOMAHObL 8 00WUll pe3yibmam no paspabomaHHbiM
Kpumepusim,

MP37. ocywecmensims ROUMUBHOE CIMPAMeE2UYeCcKoe NOBeOeHUe 8

I1P610. oBnaneHue ymeHUsIMH paboTaTh B IpyMIe c

BBIIIOJTHEHUEM  Pa3JMYHbIX  COLMAJBHBIX  pOJIEH,
IUIaHUpOBaTh ~ paboTy  TpyHmbl,  palMoOHAIbHO
pacnpenenartb  JeSTeNIbHOCTh B HECTaHJApTHBIX

CUTYyallUsX, aJ€KBaTHO OLIEHWBATh BKJIAJ KaX/J0ro U3
YYAaCTHMKOB TPYyNIbl B PEIICHHE paccMaTpUBAEMOM
poOIEMBI;




PAaA3IUHYHbLX CUmyayusix, nposejisiinit meop4ecneo u 8006pa9IC€HM€,
bobimb UHUYUAMUBHBIM,

8.3. OpnasmeHne  yHHUBEPCAIBHBIMHA  PETYISTHBHBIMHU
JEUCTBUSIMHU:

T) IpUHATHE ce0s U APYTHX JTIOACH:

MP54. npunumams cebs, NOHUMA C80U HEOOCMAMKU U
docmouncmaa,

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

MP56. npusnasamv ceoe npaso u npago oOpyeux Jniodeli Ha
owmuobKu;

OK 05 OcyiecTBisiTh YCTHYIO U
MUCbMEHHYI0O KOMMYHHKAIUIO Ha
rOCyIapCTBCHHOM SI3BIKE
Poccuiickoit ®denepaiuu ¢ yaeTom
0COOEHHOCTEH COIUATLHOIO U
KYJIbTYPHOT'O KOHTEKCTA

JINYHOCTHBIE pE3yNbTaThl OCBOCHHS YYeOHOW MCLUILTHHBI
OTpPaXalOT  TOTOBHOCTH M CHOCOOHOCTh  OOYyYaroIuXcs
PYKOBOJCTBOBAaThCsl C(HOPMHPOBAHHOW BHYTpPEHHEW TNO3UIMEH
JIMYHOCTH, CHUCTEMOM HEHHOCTHBIX OpI/IeHTaL[I/Iﬁ, IIO3UTUBHBIX
BHYTPEHHUX YOEKJEHHH, COOTBETCTBYIOUIMX TPaJULIUOHHBIM
[EHHOCTSIM POCCHICKOTO OOINECTBa, PACHIUPEHUE >KU3HECHHOTO
OITBITA U OMBITA EATEIBHOCTH B MPOIIECCEe PEaTM3al[id OCHOBHBIX
HAIPABICHUN BOCIUTATENILHON AESITCIBHOCTH, B TOM 9YHCJIE B
YaCTH:

ACTETUYECKOT0 BOCTIUTAHHUS:

JIP16. scmemuueckoe OmMHOWIEHUE K MUpPY, GKIIOYAS ICHEMUKY
Obima, HayuYHO20 U MEXHUUECKO20 MBOPUECMEa, Cnopma, mpyoa u
06WecmeeHHbIX OMHOWEHUIL;

MeranpenMeTHble Pe3yJabTaThl OCBOCHHUS yUE€OHOW JUCIMILTAHBI
OTpPaXAfoT:

8.2. OBnaneHne YHUBEPCAIbHBIMH KOMMYHUKATHBHBIMHU
EUCTBUSAMU:

a) oOIIeHHE:

MP26. ocywecmensams KOMMYHUKAYUU 60 BCEX CPepax ICUZHU,
MP28.  enademov  pasiuuHbiMu — cnocobamu  oOweHus U
63aUMOOCUCMEUsL;

MP29. apeymenmupogaHHo eecmu Ouanoe, ymemv CMASUAMb
KOHDIUKMHbIe cumyayuu;

MP30. pazeepnymo u n02u4HO u3na2amsv C8010 MOUKY 3PEHUs ¢
UCHONBL30BAHUEM SA3bIKOBbIX CPEOCME;

[1Py12.
II03HABAaTEIbHBIMU

OBJIaACHUC OpraHru3allMOHHBIMU u
YMEHUSIMH  CaMOCTOSITEJILHOTO
npuoOpeTeHus  HOBBIX  3HAaHMH B Ipolecce
BBIITOJIHEHUS HPOEKTHBIX U y4eOHo-
UCCIIEJIOBATENbCKUX pabOT, yMEHUSMU paboTaTh B
IpyNIe ¢ BbINOJHEHUEM pa3IM4YHbIX COLUAIbHBIX
poJieli, MiIaHUpoBaTh pabOTy TPYIIIbI, PalMOHAIbHO
pacrpenensiT  JeATeNbHOCTh B HECTaHJApTHBIX
CUTyalusiax, aJCKBATHO OLICHMBATH BKJIAJ] KaXXOIOTO H3
YYaCTHUKOB TPYNIBl B pELICHHE paccMaTpUBAEMOMN
MPOOJIEMBI;

OK.06

IIposABIATE rpaXkaaHCKoO-
MaTPUOTHYECKYIO MTO3ULHUIO,
JEMOHCTPUPOBATh OCO3HAHHOE
IIOBE/ICHUE HA OCHOBE
TpaULIMOHHBIX

JlngHOCTHBIE pe3yJibTaThl OCBOEHHMS Y4eOHOH JMCIMIUIMHEL
OTpPaXalOT  TOTOBHOCTH M CHOCOOHOCTH  OOYyYaromIuXcs
PYKOBOJICTBOBaThCSI  C(DOPMUPOBAHHOM BHYTPEHHEH MO3HMIINEH
JMYHOCTH, CHCTEMOH IIEHHOCTHBIX OpPUEHTAalMi, MO3UTHUBHBIX
BHYTPEHHUX YO@XIEHHH, COOTBETCTBYIOUIUX TPAIUIHOHHBIM
LIEHHOCTSIM POCCHHCKOTO OOIIECTBA, PAaCHIMPEHHE >KHU3HEHHOTO
OMBITA Y OIBITA JEATEILHOCTH B IPOLECCE Pealn3aliid OCHOBHBIX

[TP63. BnageHne OCHOBOMOJATAIOIUMU (PU3UUESCKIMHU
MOHATUAMM W  BEJIIMYMHAMHU, XaAPAKTEPU3YIOIIMMHU
(buzmvecKre mporeccr (CBI3aHHBIMA C MEXaHUYECKUM
JIBIDKEHUEM, B3aMMOJIEHCTBHEM Tel, MEXaHUYECKHUMH
KOJICOAHUSIMU ¥ BOJHAMH; aTOMHO-MOJICKYJISIPHBIM
CTpOeHI/IeM BCIICCTBA, TCIIJIOBBIMHU HpOLIGCC&MI/I;




00IIeYET0BEYECKUX LIEHHOCTEMN.

HaIrpaBJIeHUH BOCIUTATEIbHOW JIEATEILHOCTH, B TOM YHCJIE B
YacTH:

TPaXJAHCKOTO BOCIIUTAHMS:

JIP1. chopmuposanrnocms paxicoanckoll nosuyuu 00yyanue2ocs

KaK aKmMueHo20 U  OMBEMCMBEHHO20  YleHd  POCCUNICKO20
obwecmsa;

JIP3. npuHsamue MpPaAOUYUOHHBIX HAYUOHANbHBIX,
obujeueno6e eckux — 2YMAHUCMU4eckux U  OeMOKPAMUYECKUX
yeHHocmell,

JIP5. 2omosHocmb  Gecmu  COBMECMHYIO — OesiMeNbHOCMb 6
UHmMepecax — epajdcoOaHcKkozo — obwecmed,  YYaAcmeosamv 8
camoynpasnenuy 8 00Weodpa30eaAMeIbHOU  OpeaHU3AYUU U

0emcKO-1OHOUECKUX opeaHu3ayusx,

JIP6. yMenue 83aUMO0eliCmB8o8ams c COYUATLHBIMU
UHCMUMYmamMu 8  COOmEemcmeuu ¢ ux QYHKyuamu u
Ha3HaueHuem,

JIP7.  ecomosnHocmb K 2YMAHUMAPHOU U  BOJAOHMEPCKOU
OesamenbHoCmu,

IMaTPUOTHYECKOTO BOCITUTAHUS:

JIPS. cpopmuposanHocmo poccutickou 2PadNcOancKoll

UOEHMUYHOCIU, NAMPUOMUIMA, VEANCEHUS K CB0EMY HaApody,
yyecmea omeemcmeenHocmu neped Poounoil, copoocmu 3a ceoi

INEKTPUYECKUM u MarHMTHBIM HIOJIIMH,
3JIEKTPUYECKUM TOKOM, AJIEKTPOMAarHUTHBIMU
KOJICOAHUSIMU M BOJIHAMH; ONTHUECKUMH SIBICHUSIMU;
KBAaHTOBBIMH  SBJIICHUSIMH, CTPOCHHEM aToMa MU
aTOMHOIO  fA1pa, pPaJUOAKTUBHOCTBIO);  BIAJCHUE
OCHOBOIIOJIAr al0IIMMHU ACTPOHOMUYECKUMHU
HOHATHSAMH, MIO3BOJIIOIUMU XapaKTepU30BaTh
IIPOLIECCHI, MPOUCXOAAIIME Ha 3BE3/1aX, B 3BE3JHBIX
CHUCTEMAaX, B MEXIaJaKTUYECKOW Cpene; IBHKECHHUE
HeOECHEBIX TeJI, DBOJIIOLHUIO 3Be3 U BeeneHHoii;

[1Py1. chopMupoBaHHOCTH MOHUMAHUS POJIU (PU3HUKH B
SKOHOMHYECKOM, TEXHOJOTMYECKOM, COIMAIbHOM H
TUUYECKON cdepax AEATeNbHOCTH 4YEIOBEKa; POJId U
Mecta (U3MKHM B COBPEMEHHOW HAy4HOW KapTHHE
MHUpPa;  pOJM  ACTPOHOMHUM B IPAKTHYECKOH
JEATEIbHOCTH 4YEJIOBEKa M JAIbHEHMIIEM Hay4dHO-
TEXHUYECKOM Pa3BUTHH;

[1Py13. cdopMupoBaHHOCT MOTHUBALMU K Oymaymiei

. . npodeCCHOHATLHON JCSITETBHOCTH 1o

Kpail, c6oio Poouny, ceoil s3blk u Kylbmypy, npouiioe u

Hacmosuee MHO2OHAYUOHANLHO20 Hapoda Poccuu; CIICLUANBHOCTSM (U3HKO-TEXHUYECKOTO MPOpuIIs;

JIPY. YECHHOCMHOe OMHOWeHUue K eocy()apcmseHHblM cumeoiam,

UCTNOPUYECKOMY U NPUPOOHOMY  HACKeOulo,  NAMSIMHUKAM,

mpaouyusm Hapoooe Poccuu, docmudicenusm Poccuu 6 nayke,

ucKkyccmee, cnopme, MexHoI02usx u mpyoe.
OK.07 CogeiicTBOBaTh JIu4HOCTHBIC ~ pesylbTaThl  OCBOCHMs yueOGHOM aucumummibl | [TP6S.  chOpMHPOBAHHOCTH ~ YMEHHSI — MPHUMEHSTH
COXPAHEHHIO OKPYXKAOIEH cpejpl, | OTPAKAIOT  TOTOBHOCTE M CHOCOOHOCTL  OOYHalOMWXCH | yojyyenHple  3HAHMSA JUIS  OOBSCHGHHS  YCIOBHIL

pecypcocOepexReHuto,
3¢ pexTUBHO NEHCTBOBATH B
YpEe3BBIYANHBIX CUTYAIIHSIX.

PYKOBOJCTBOBAaThCsl C(HOPMHPOBAHHOW BHYTpPEHHEW TO3UIMEit
JMYHOCTH, CHUCTEMOH I[EHHOCTHBIX OpPHEHTAlWMH, MO3UTHBHBIX
BHYTPEHHUX YyOEK/IE€HHH, COOTBETCTBYIOUIMX TPaJUIMOHHBIM
LEHHOCTSIM POCCHHCKOTO O0IIecTBa, paclIMpeHHe >XU3HEHHOTO
OIIBITa M OIBITA AEATEIHHOCTH B NPOILECCE pPeaM3alii OCHOBHBIX
HalpaBJIeHUH BOCIUTATEIHHOM JEATENbHOCTH, B TOM YHCIE B
YacTH:

BKOJIOTUYECKOI0 BOCIIUTAHUA:

JIP27. cghopmuposannocme 3K0102U4ECKOU KYAbMYpbl, NOHUMAHUE
BIUAHUA  COYUATILHO-DKOHOMUUECKUX NPOYeCcco8 HA COCMOSHUE
NPUPOOHOU U  COYUANbHOU Cpedbl, 0CO3HAHUe 210OANbHO20
Xapakmepa 3KOI02UYeCKUX npoonem;

JIP28.  nnanupoeanue u  ocywecmeieHue — Oelicmeuil 8

NpoTeKaHus (PU3NYECKUX SBICHUN B NMPUPOJAE U IS
MPUHATHAS TPAKTUYECKHUX PEHIEHUH B IOBCEIHEBHOM
KU3HM  Juig  oOecrieyeHMs ~ O€30MacHOCTH  TPH
oOpallleHuu ¢ OBITOBBIMU TPUOOPAMHU U TEXHUYECKUMU
YCTPOHCTBaMHU, COXPAHEHUS 370POBbS U COOJIIOCHUS
HOPM JKOJIOTHYECKOrO TMOBEJCHUS B OKpYKarolen
cpeae; NOHMMaHME HEOOXOJUMOCTH HPUMEHEHHUs
IOCTH)KEHUN bu3uKn u TEXHOJIOTUHU IS
paLMOHAIBHOTO IPUPOIOIOIb30BaAHUS;

[TPy10. chopMHpOBaHHOCTh YMEHHI aHATU3HPOBATH U
OLICHUBATh NIOCJIEACTBHUS OBITOBOM u




OKpyJrcaloweli cpede HA OCHOBe 3HAMUSL Yeaell YCMOUuYUBo20
passumus ueioseyecmaed,

IIPOU3BOJCTBEHHON JESATEIIBHOCTH YeJI0BEKA,
CBSI3aHHOW C (PU3UYECKUMHU IPOIECCaMU, C MO3UIHNA

JIP31. pacwupenue oneima OesmeibHOCMU  IKOJIO2UYECKOU . . .
nanpasiennocm; 9KOJIOTUYECKONW OE€30MacHOCTH; TPEICTaBICHUNA O
MertanpeaMeTHbie pesysIbTaThl OcBoeHus yueGHoi auctumnnp | PAUMOHAIBHOM — MPUPONOOIbIOBAHIN, —a  TAKKCE
OTPaKAIOT: pa3syMHOM MCHOJB30BAHUM JOCTHXKEHUM HAYKU U
8.1. OBnageHue YHUBEPCATbHBIMHI Y4eOHBIMU | TEXHOJIOTUIA JUIST JaJIbHEUIIIETO pa3BuTUd
IIO3HaBaTCIbHbBIMU I[eI‘/'ICTBI/IHMI/IZ YyeJI0BeUYEeCKOTr 0O 06H_[eCTBa;
0) 0a30BBIC MUCCIICIOBATEIBCKUE TCHCTBUS:
MPI5. paspabameisamv niaH peuieHus npooiemvl ¢ Y4emom
aHaiusa umerowiuxcs mMamepuailbHblx u HemamepuailbHblX
pecypcos;
MP16. ocywecmenamv yeieHANpPAGIeHHblll NOUCK NepeHoca
cpedcme u cnocobos Oelicmausi 8 RPOPecCuoHaANIbHYIO Cpedy;
8.2. OBnaseHne YHUBEPCAIbHBIMH KOMMYHUKAaTUBHBIMHU
JEUCTBUSIMU:
0) coBMeCTHAS IeATEIHHOCTD:
MP35. npeonazambv Ho8ble NPOEKMbl, OYCHUBAMb UOCU C
nO3Uyuy  HOBU3HBI,  OPUSUHATILHOCMY,  NPAKMUYECKOU
SHAYUMOCHIU,
8.3. OBnasmeHne  yHHUBEPCAIBHBIMU  PETYJISATUBHBIMU
JIEUCTBUSIMHU:
0) CaMOKOHTPOJIB:
MP45. oasamv oyeHKy HOBbIM CUMYAYUAM, BHOCUMb KOPPEKMUBHI
8 ()eﬂmeﬂbHocmb, oyernueams coomeemcmeue pe3yibmanos
yensiam;
OK 08 Hcnonb3oBaTh cpesicTBa MeranpeMeTHbie pe3ynbTaThl OCBOCHHs yueOHON aucuumunssl | [TPO11. OBJIaJICHUC (copmupoBaHHOCTH
(U3HYECKON KYIbTYPHI IS OTpaXaloT: MPEJICTABIICHUI) TpaBUIAMH 3aliCH  (PU3UIECKHIX
COXpaHEHUs U YKPEIUIEHUS 8.1 Osnanenue . YHHBCDCATILHBIMA y4eOHbIMH dbopmyn penbedHO-TOYEUHON cHCTeMbl 0003HAuUEHUN
MO3HABATEIFHBIMU JICHCTBUSIMHU: o
3710pOBbA B MpoOLECCE 6) 6a30BbIC HCCTEIOBATENLCKHE JCHCTBIA: JI. bpaiing (mis  ciuenblx W CIA0OBHISIINAX
NPOQeCCHOHANLHO JIEATENEHOCTH MPI4. oOasamb oOyeumKy HOBLIM  CUMYAUUAM,  OYEHUBAMDb 0byHatomHXCs);
Y TIO/IepKaHUs HE0OXOMMOTO npuobpemennbiti onbim;
ypOBHS HPU3HUECKOI 8.3.  OBnasmeHne  yHHBEPCAIBHBIMA  PETYJISATUBHBIMU
IMOATOTOBJIIEHHOCTH JIEHCTBUSIMH:

a) caMOOpTaHu3aIlus:

MP40. 0aéams oyeHKy HOBbIM CUMYAYUAM,

MPA41. pacuwupams pamxu yuedHo20 npeomema Ha OCHO8E JTUUHBIX
npeonoumenutl,

MP42. Oenamv ocosHanuwlll 66100pD,
bpamb 0meemcmeeHHOCMb 34 peuenue,
MP43. oyenueamv npuodpementwvlil Onvim,

apeymeHmuposams €20,




OK 09 Hcnonp30BaTh
MH()OPMAIIMOHHBIC TEXHOJIOTUH B
npo¢eCCHOHATBHON
JICSITECILHOCTH.

JIMYHOCTHBIE pPEe3yJbTaThl OCBOCHHS Y4YEOHOW JAHUCUUILIIHHBI
OTPaXalOT  TOTOBHOCTE W  CIIOCOOHOCTH  OOYYarOLIHXCS
PYKOBOJICTBOBaThCSI  C(DOPMHUPOBAHHOM BHYTPEHHEH MO3HMIIHEH
JNYHOCTH, CHCTEMOM IIEHHOCTHBIX OpHEHTALMH, [TO3UTHBHBIX
BHYTPCHHNX YyOEXKICHUH, COOTBETCTBYIOLUIMX TpPAJHIIMOHHBIM
[EHHOCTSIM POCCHICKOTO OOIIeCcTBa, PaCUIMPCHHE >KH3HEHHOTO
OMBITA ¥ OIBITA ASSITEIBHOCTH B IIPOLECCE PEaIn3alii OCHOBHBIX
HAMpaBICHUH BOCMUTATENBHOI JEATENHPHOCTH, B TOM YHCIE B
qacTH:

LIEHHOCTHU HAYYHOI'O MO3HAHNUA:

JIP32. cpopmuposantocms MUPOBO33PEHUS,
COOMBEMCmEYIoue20 COBPEMEHHOM)Y VPOGHIO  DA3GUMUSL
HayKu U O0OWeCmeeHHOU NpAKmuKu, OCHOBAHHO20 HA
ouanoze Kyibmyp, CHoCOOCMEYIOWe20 O0COZHAHUIO C80e20
Mecma 8 NoIUKYIbImMYypPHOM Mupe;

JIP34. oco3nanue yeHHOCMU HAYYHOU OesmelbHOCmU,
20MMOBHOCD ocyuwecmensimo NPOEKMHYI0 u
UCCe008amMenbCKyI0  0esameibHOCMb UHOUBUOYAIbHO U 8
epynne;

MertanpeMeTHbIC PE3yJIbTATHl OCBOCHUS YYCOHOW JUCIMILIHHBI
OTPaXAIOT:

8.1. Ognanenue YHHUBEPCATbHBIMU
MO3HABATEIbHBIMU ICHCTBUAMU:

B) pabota ¢ nH(OpMaIueit:

MP21. enrademv HAGLIKAMU  HOAYYEHUS  UH@OpMaAyuu U3
UCMOYHUKOB DA3ZHBIX MUNOG, CAMOCHOSMENLHO OCYWeCmEIIsmb
NOUCK, — GHANU3,  CUCMEMAMU3AYUIo U  UHMePnPemayuio
uHGOpMayUU PasIULHBIX U008 U POPM NPEOCMABIeHUs;

MP23.  oyenusamv Odocmoseprocms, MP24. ucnonvzoeamv
cpeocmea UHMOPMAYUOHHBIX U KOMMYHUKAYUOHHBIX MEXHONI02UU 8
peulernuu KOCHUMUBHbLX, KOMMYHUKAMUBHbIX U OpPcAHUSAYUOHHBIX
3a0au ¢ cobnodenuem mpebOBAHULl IPSOHOMUKY, MEXHUKU
6630naCHocmu, 2U2CUeHnsl, pecypcoc6epegfceﬂuﬂ, npaeoevlx U
IMUYECKUX HOPM, HOPM UHDOPMAYUOHHOU 6E30NACHOCHIU,

y4eOHBIMU

[TP69. chopMupoBaHHOCTH COOCTBEHHOW MO3UIIUU 10
OTHOIIECHHUIO K busnveckoi uHopManuu,
MOJly4aeMOM M3  pa3HbIX MCTOYHHUKOB, YMEHUH
UCIOJIb30BaTh LU(POBbIE TEXHOJIOTMU [UIA TIOMCKa,
CTPYKTYpUPOBAHUS, UHTEPIPETALUU U MPEACTABICHUS
y4yeOHOM W HAy4HO-TIOMYJISAPHOM  HH(pOpMaIum;
pa3BUTHE YMEHHUI KPUTHYECKOTO aHAJIM3a MOJy4yaeMon
uH(pOpMaIHH;

[IP66. BrmageHWEe OCHOBHBIMH METOJAaMHU HAay4YHOTO
NO3HAHUS, HCIOJNB3YeMbIMH B (PHU3HKE: TPOBOIUTH
OpsiMble W KOCBEHHBIE U3MEpeHHs  (U3HUECKUX
BEJIMYHH, BBIOMPAs ONTUMAIBHBIA CIOCO0 M3MEpEHUs
U HUCHOJB3Yys  W3BECTHBIE  METOIbl  OILIEHKHU
IIOTPELIHOCTEW U3MEPEHUN, IPOBOJANTH UCCIIEIOBAHUE
3aBUCHUMOCTEM buznueckux BEJIMYUH c
UCITIOJIb30BaHUEM TPSMBIX HM3MEPEHUH, OOBSICHATH
MOJTy4YEeHHBIE PE3YNIbTaThl, HCIONb3yd (QU3NUECKHE
TEOPHH, 3aKOHBl M TIOHSTHSA, M JI€JIaTh BBIBOJIBI,
coOmronarh mpaBuia Oe3omacHoro Tpyna IpHU
NPOBEIEHUM HCCIEOBaHUI B paMkax y4eOHOro

JKCIIEPUMEHTA u y4eOHO-UCCIIEI0BATENbCKON
NeSITEeIbHOCTM  C  HUCIOJIb30BaHUEM  IU(PPOBBIX
W3MEpUTENBHBIX  YCTPOMCTB M JaOOpPaTOpPHOIO

00opy0BaHus; CPOPMHUPOBAHHOCTH MPEACTABICHUHN O
METOZax TMOJNy4YeHHs HAYYHBIX acCTPOHOMHYECKUX
3HAHUI;

[1Pyl1. oBnaneHue pa3nuuHbIMH CLIOCOOAMU pabOTHI €
uHpopmanuen ¢bu3nuecKoro coJiepKaHus €
WCIIOJIb30BAHUEM COBPEMEHHBIX HH()OPMAITMOHHBIX
TEXHOJIOTUH, pa3BUTHE YMEHUH KPUTHUECKOTO aHaIN3a
Y OILIEHKH JIOCTOBEPHOCTH IOJIydaeMoi HH(popMaIumy,

OK 10 ITonp30BaThCst
npodeccnoHaNbHOMI
JTOKYMEHTAIMenl Ha
rOCy/IapCTBEHHOM U MHOCTPAaHHOM
SI3BIKAX.

MeramnpenMeTHbIe pPe3ylIbTaThl OCBOCHUS YYEOHOH IMCUMILIMHBI
OTpPaXKAaroT:

8.1. OBnanenune YHUBEPCATHHBIMHU
M03HAaBaTEJbHBIMU JIEUCTBUAMMU:

0) 6a30BBIC UCCIICIOBATEIILCKHE ACHCTBUS:
MP7. 6rademv  HABbIKAMU  YH4EOHO-UCCIe008AMENLCKOU U

y4IeOHBIMU

[1Py8. chopMupoBaHHOCTH NMpEACTABIECHUN O METoAaxX

MOJIYYEHUsI HAYYHBIX AaCTPOHOMHUYECKHX 3HAHUM;
BIIQJICHUE YMEHUSIMH CaMOCTOSITEIIbHO
dbopMynupoBaTth IIeNlb  HCCIEAOBaHUS  (IIPOEKTa),
BBIIBUTATh  TUINOTE3bl  HA  OCHOBE  3HAHMS




NPOEKMHOU 0essmeNbHOCMU, HA8bIKAMU pa3peuienus npoonem;
MPS. cnocobnocmb u 20MOBHOCHb K CAMOCHOAMENbHOMY NOUCKY
Memo008 peuieHUss RPAKmuyecKux 3a0ay, NPUMEeHeHUI0 Pa3IUYHbIX
Memo008 NOIHAHUA,

MP9Y. oeradenue suoamu OesmenbHOCMU HO NOAYYEHUIO HOBO20
3HAHUA, e20 UHmMepnpemayul, NPeooPa308aHUI0 U NPUMEHEHUIO 8
DA3TUYHBIX YUEOHbIX CUMYAYUAX, 8 MOM Yucie npu CcO30aHUU
VUEOHBIX U COYUATLHBIX NPOEKMOB;

MPI10. gopmuposanue Hayunozo muna MuluLIeHUs, GldOeHUe
HAYYHOU MEPMUHONIOZUEH, KIIOUEeBbIMU NOHSMUSIMU U MEMOOAMU,

OCHOBOMOJaramux (pu3ndyeckux 3aKOHOMEPHOCTEN U
3aKOHOB, TMPOBEPATH HMX  HKCIEPUMEHTAJIbHBIMU
CpeICTBaMU; IUIAHUPOBATh U MPOBOJIUTH (PUINUYECKUE
SKCIEPUMEHTBI,  ONUCHIBaTh W  AHAJIMU3UPOBATH
NOJlyYEHHYI0 TPU  BBIIOJHEHUU  IKCIEPHUMEHTA
nH(pOpMaIHIO, ONpPENIEIATh JIOCTOBEPHOCTh
MOJIy4YEHHOTO PEe3yJIbTaTa;

OK 11 Hcnons30BaTh 3HaHUS O
(uHAHCOBOW TPAMOTHOCTH,
IUIAHUPOBATh
PEIIPUHIMATEIbCKYIO
JEATENLHOCTD B
npodeccuoHaIbHON cdepe.

JIu4HOCTHBIE pe3yJbTaThl OCBOCHMS y4eOHON JAMCIMIUIMHEIL
OTpPaXalOT  TOTOBHOCTH M CHOCOOHOCTh  OOYYaroIIUXCs
PYKOBOJCTBOBAaThCsl C(HOPMHPOBAHHOW BHYTpPEHHEW TNO3UIMEH
JIMYHOCTH, CHUCTEMOM ILIEHHOCTHBIX OpHEHTAIUi, MO3UTHUBHBIX
BHYTPEHHUX YyOEKIEHHH, COOTBETCTBYIOUINX TPAJUIHMOHHBIM
[IEHHOCTSIM POCCHHCKOTO OOIIEeCTBa, PACIINPEHHE >XHU3HEHHOTO
OMBITA U OIBITA JEATEILHOCTH B MPOLECCE Pealn3alliid OCHOBHBIX
HaNpaBJICHUI BOCHUTATEIIBHOM JESATEIBHOCTH, B TOM 4YHCJIE B
4acTu:

JYXOBHO-HPaBCTBEHHOI'O BOCITMTAHUS:

JIP12. cpopmuposannocmo HPABCMBEHHO20 CO3HAHUA,
IMUUECKO20 NOBEOCHUSL,
JIP13. cnocobnocms oyeHugamov Cumyayuro U NPUHUMAMb

OCO3HAHHble  peuwleHus,  OPUEHMUPYACL  Ha
HPAGCMEEeHHbLe HOPMbL U YEHHOCTIIL

JIP14. ocosnanue nuyHo20 6K1AO0A 8 NOCHpOEHUue YCMOUudugo2o
b6yodywezo;

TPYAOBOr'0 BOCIIUTAHUS:

JIP26. 2omosnocmb u  cnocobHocmv K - 06pazosanuio  u
Camoodpazo8anuI0 Ha NPOMANCEHUU 8Cell HCUHIL
MertanpenMeTHble pe3ysbTaThl OCBOCHHS Y4YeOHOH AMCIMIUIMHBI
OTPaxaroT:

8.1. OgBnanenue YHUBEPCATbHBIMU
MO3HABATEIbHBIMU JICHCTBUAMU:

0) 6a30BbBIE HUCCIICIOBATEIILCKHUE JACHCTBUS:
MPI1. cmasumv u @opmyauposams cobcmeennvlie 3a0a4u 8
06paz06amenbHoil OesTMeNbHOCIU U HCUSHEHHBIX CUMYAYUSX,

MOpaAbHO-

y4eOHBIMU

8.3.  OBnaseHue  yHHUBEPCAIBHBIMH  PETYJIATUBHBIMU
JNEUCTBUSAMU:

a) caMOOpraHU3aIIHs:

MP38. camocmosimeslbHoO ocywecmeiiins nosHaeanmenbHyro
()eﬂme]leOCWlb, BblA6JISIMb I’lpOé]leMbl, cmaesumos u

Gopmynupoeams  cobcmeeHnble  3a0aui 8 00PAZ08AMENbHOU

[TPG7. chopmMrpoBaHHOCTH YMEHHUS PEIIATh PacueTHBIC
3aJaud C SIBHO 3a/JIaHHOW (DU3WYECKOH MOJENbIo,
UCTIONB3Ys (U3MYecCKHe 3aKOHbl M MPUHIIMIIBI, Ha
OCHOBE  aHalIM3a  YCJIOBMsS  3aJauyd  BbIOMpaTh
(Gu3nuecKyr0  MoJenb,  BBIACHATH  (PU3UYECKUE
BEJIMYMHBI W (OpPMYJBl, HEOOXOAWMBIE [UIA €e
pelIeHusl, TPOBOAUTH  pacyeTbl M  OLEHUBATh
peambHOCTh  MOJIYYEHHOTO 3HAueHHsT (U3NYECKOH
BEJIMYUHBL pewath KAueCTBEHHbIE 3a/1a4u,
BBICTpPauBasl JIOTUYECKU HEMPOTUBOPEUYMBYIO LENOYKY
pacCy)KIIEHUH C OIOpOM Ha U3YYCHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (pU3HUECKUE SBICHUS;

[1PG4. BnameHue 3aKOHOMEPHOCTSAMH, 3aKOHAMH U
TeopusiMu (3aKoH BcemupHoro Tsarorenus, [, 11 u III
3aKkOHbl HpIOTOHA, 3aKOH COXpAaHEHHUS MEXAHUYECKOU

OHCPIrvuH, 3aKOH COXpPAaHCHHUA HWMITYJIbCa, MPHUHIWIT
CynepIo3nuumn CHII, ITPUHIUIT PaBHOIIPAaBHOCTHU
HMHEPHUATIBHBIX CUCTEM OTCYECTA, MOJICKYJISIPHO-

KUHETUYECKYIO TEOPUIO CTPOEHHUSI BELIECTBA, I'a30BbIC
3aKOHbI, TIEPBBIM 3aKOH TEPMOJAMHAMHUKH;, 3aKOH
COXpaHEHHUs AJIEKTPUYECKOro 3apsiia, 3akoH Kyrowna,
3akoH OMa 1 ydacTka uenu, 3akoH Oma Jij1s OJIHOU
AJIEKTPUYECKOM 1enu, 3aKkoH Jxoyns - JIeHna, 3akoH
3JIEKTPOMArHUTHON HWHAYKIIMU, 3aKOH COXPAaHEHUS
SHEPruHU, 3aKOH MPSIMOJMHEWHOrO pPacupOCTPAHEHUS
CBETa, 3aKOH OTPAXEHUS CBETa, 3aKOH IMPEIOMIICHUS
CBETA; 3aKOH COXPAHECHUS DHEPIHUM, 3aKOH COXPAHEHUS
UMITYJIbCA, 3aKOH COXPAHEHUS 3JIEKTPUUYECKOTO 3apsiia,




0esAMeNbHOCIU U HCUSHEHHBIX CUMYAYUSX,

MP39. camocmosamenvHo cocmaeiams niau peulenus npooiemvl ¢
VUEemOoM UMEIOWUXCS Pecypcos8, COOCHBEHHBIX B03MOJICHOCHEN U
npeonoumeHrul;

MP44. cnocobcmeosams popmuposaruio u NPoAGIEHUIO WUPOKOU
opyouyuy @ pasHLIX 001ACMAX 3HAHUL, NOCMOAHHO NOBLIUAMD
€801l 00pa3z08amenbHbuIU U KYIbMYPHbIU YPOBEHD,

0) CaMOKOHTPOJIB!

MP46. 61ad0emv Hasvikamu NO3HABAMENbHOU pegheKcuu Kax
OCO3HAHUA COBEPUIAEMBIX OCUICMEUL U MbICIUMENbHBIX NPOYECCO8,
Ux pe3ynbmamos u OCHOGAHUL,

MP47. ucnonvzoeamv npuemvl pegrekcuu Oas OYeHKu CUmyayuu,
8b100pa 8epHOCO peuleHus;

MPA48. ymemv oyenusamv pUcCKu U CE0€8PEMEHHO NPUHUMAMb
pewenus no UX CHUINCEHUIO;

3aKOH COXPAaHEHMsI MacCOBOI'O YHCIA, TIOCTYJaThl
bopa, 3akoH paaMOaKTHBHOIO paclnaja); YBEPEHHOE
UCIIOJIb30BaHUE 3aKOHOB M 3aKOHOMEPHOCTEH Mpu
aHanmm3e PU3NYECKUX SBICHUHN U MPOIECCOB;

[IPy2. copMHpOBAaHHOCT, CHUCTEMBI 3HAaHUH O
(Gu3NYEeCKUX 3aKOHOMEPHOCTSX, 3aKOHAaX, TEOpUsX,
JEHCTBYIOIMX Ha YPOBHSIX MUKPOMHpA, MaKpOMUpa U
Meramupa, MpeACTaBICHH O BCEOOIIeM XapakTepe
(u3MYECKUX 3aKOHOB; MPEICTABIEHUNH O CTPYKTYpe
HOCTPOEHUS (U3UYECKOM TEOpUU, YTO IO3BOJUT
OCO3HaTh pOJib  (PyHIAAMEHTAIbHBIX 3aKOHOB H
IOPUHLIAIIOB B COBPEMEHHBIX IPEJCTABICHUAX O
npupojie, MOHATH TPAHUIBI MPUMEHHUMOCTH TEOpHH,
BO3MOXXHOCTM HUX TNPUMEHEHHS JUIsl  ONHUCAHMS
€CTECTBEHHOHAYYHBIX SIBJICHUI U TPOIIECCOB;

[MIPy5. cdopMHpOBaHHOCTH YMEHUH  MPHUMEHSTH
3aKOHBI KJIACCHUECKONH MEXaHUKH, MOJEKYyIIpHON
bu3uKn W TEPMOJAMHAMHUKH,  DIIEKTPOIMHAMUKH,
KBAaHTOBOM (U3WKM JJisi aHalu3a M OOBIACHEHUS

SBJICHUH MHUKPOMHpAa, MaKpoMHpa M Merammpa,
pasnnyaTh YCIIOBHS (rpaHu1IbL, o0nactn)
OPUMEHUMOCTH  (DU3NYECKMX 3aKOHOB, IOHHUMATh
BceoOlMi XxapakTep (QyHIaMEHTAJIbHBIX 3aKOHOB

(3aKOH COXpaHEHUS MEXaHUYECKOM HSHEepruM, 3aKOH
COXPaHEHHUS UMIYJIbCa, 3aKOH BCEMUPHOTO TATOTEHUS,
NEPBBIA 3aKOH TEPMOAMHAMUKH, 3aKOH COXPAaHEHHS
AIEKTPUUECKOTO 3apsjia, 3aKOH COXPAaHEHMsI YHEPIUN)
U OTPaHUYEHHOCTH MCIIOJIb30BAHMS YAaCTHBIX 3aKOHOB;
aHAJIM3UPOBATh (U3NYECKUE TIPOIECCHI, HCIONb3Ys
OCHOBHBIE IIOJIOKEHUSI, 3aKOHBI M 3aKOHOMEPHOCTH:
OTHOCHUTENIbHOCTb MEXaHUYECKOTO JIBUKEHMUS,
(hopMysIbl KHHEMAaTHKU PaBHOYCKOPEHHOTO JBHIKEHHUS,

npeobpazoBanus  lamunmes  yigs CKOpocTH U
nepemMenieHusi, Tpu 3akoHa HplooToHa, NpUHIMI
OTHOCHUTENBHOCTH [ 'anmuiesi, 3akOH  BCEMHPHOTO
TATOTEHMSI, 3aKOHbl COXpPAaHEHUs] HUMIylbca W




MEXaHUYECKOM 5SHEpruu, CBsi3b pabOThl CHJIBI C
W3MEHEHHEM  MEXaHMYECKONM  DHEpPruM,  YCIIOBUS
paBHOBECHsI  TBEpIOrO  Teja; CBA3b  JABJICHUSA
HJICaIbHOTO Ia3a CO CPEeIHEH KMHETUYECKOM dHEpruei
TEIUIOBOTO JIBHYKEHUS U KOHLICHTPALUE €ro MOJEKYII,
CBA3b  TEMIIEPATyphl  BEUIECTBA  CO  CPEIHEH
KMHETUYECKOW DHEPIUed €ro 4acTHll, CBS3b JaBICHMS
HJICaJbHOTO ra3a C KOHLEHTpaluued MOJEKYJI U €ro
TeMmrepaTypoi, ypaBHenue MeHnneneeBa-Kianeiipona,
HEPBbI 3aKOH TEPMOJAMHAMMKH, 3aKOH COXpaHEHUs
SHEPruu B TEIUIOBBIX IPOLIECCAX; 3aKOH COXPAaHEHUs
JIEKTPUIECKOTO 3apsna, 3aKOH Kyiona,
HOTEHLUAIBHOCTh IJIEKTPOCTATUYECKOTO T0JIA,
OPUHLUI  CYNEPHO3ULUU  DJIEKTPUYECKUX  IOJIEH,
3akoHa Kynona; 3akonbl OMa Ui yyacTKa eI U IS
3aMKHYTOM JJIGKTPHYECKOW ILenu, 3aKkoH Jlxoyis-
Jlenua, 3aK0H 2JIEKTPOMarHUTHOM MHAYKLUU, IPaBUIIO
Jlenua, ITOCTYJIAThI CHeLMaIbHOM Teopuu
OTHOCUTEIIBHOCTH OlHIITEMHA, ypaBHEHUE
OnHmreitna s porodaddexra, mepBbii U BTOpOH
nocrynarel  bopa, mpuHIMI — HeomnpeaeneHHOCTU
I'eiizenOepra, 3aKOH COXpaHEHHUsS 3aps]a, MaccOBOTO
yyclia M DBHEPTUM B SJACPHBIX peaKIUsX, 3aKOH
pazvoaKTUBHOTO pacnania;

[IPy6. copmMupoBaHHOCTH yMEHHH HPUMEHATH
OCHOBOIOJIArarolMe  aCTPOHOMUYECKHE  IOHATHS,
TEOPUHM U 3aKOHBI I aHaidu3a U OOBACHEHUs
(U3NYECKUX MPOLIECCOB MPOUCXOIAIINX Ha 3BE3/aX, B
3BE3/IHBIX CHCTEMaX, B MEKTaJIaKTUYECKOH CpeJe;
JIBIDKEHUSI HEOECHBIX TeJd, OHBOJIOLNMM 3BE3]l H
Bcenennoii;

[IPy7. cdopMHpPOBaHHOCTh YMEHMH HCCIEI0BATh U
aHAJIM3UPOBATh pa3zHOOOpa3Hble (hH3HUECKUE SBICHUS
U CBOMCTBa OOBEKTOB, NMPOBOAUTH CaMOCTOSATEIbHbIC
WCCIIEIOBaHUsI B pealbHBIX U JabOpaTOPHBIX
YCJIOBUSX, YNTaTh M AHAJIU3UPOBATh XapAKTEPUCTUKU




NpHUOOPOB M YCTPOWCTB, OOBSACHATH MPHHIMIBI HX
paboTsr;

IIK 1.1 ObecmieunBarn
0€30IMacHOCTD JBHKEHHS
TPAHCIIOPTHBIX CPEJICTB IIPH
IIPOU3BOJICTBE PadOT.

I1K 2.2 KoHTponupoBaTh KauecTBO
BBINOJIHEHUS paboT 110
TEXHUYECKOMY OOCITY’)KUBAaHUIO
PEMOHTY MOABEMHO-
TPAHCHOPTHBIX, CTPOUTEILHBIX,
JOPOXKHBIX MAIlIUH U
000pyIOBaHUSI.

ITPGS.  chopMHUPOBAHHOCTH YMEHUS  IPUMEHSTH
MOJlyYeHHbIE 3HAHUA Ui OOBACHEHHUS YCIOBHIA
MpOTeKaHUs (PU3MUECKUX SIBICHUH B NPUPOAE WU JUIS
NPUHATUS MPAKTUYECKUX PEIICHUH B IOBCEIHEBHOU
KU3HH Ui oOecriedyeHHss ~ 0€30MacHOCTH  TPH
oOpareHuu ¢ OBITOBBIMU MTPUOOPAMHU U TEXHUUCCKUMHU
YCTPOMCTBAMHU, COXPAHEHHUS 3/I0POBbS U COOJIIOJICHUS
HOPM 53KOJIOTMYECKOTO IOBEJAEHUS B OKpPYXKaOIIEH
cpele; TMOHHMMaHue HEOOXOAUMOCTH NPUMEHEHUS
JNOCTHXKEHUH ~ (QU3MKM M TEXHOJNOTMHA s
PaLMOHAIBLHOTO IPUPOIOIOIB30BAHUS;

[IPy5. copMuUpOBaHHOCTH yMEHHUH MPUMEHSTH
3aKOHBl KJIACCUYECKOM MEXaHUKH, MOJIEKYJISIPHON
GU3MKM W TEePMOAMHAMUKH, DIEKTPOJUHAMHUKH,
KBAaHTOBOM (U3UKM [Jisi aHamu3a M OOBICHEHUS
SIBJICHUN MHUKpOMHpa, MAaKpOMHpa H MeraMupa,
pasnnyaTh YCIIOBHS (rpaHu1IbL, o0nactn)
OPUMEHUMOCTH  (DU3MYECKMX 3aKOHOB, IOHUMATh
BceoOIMi XxapakTep (yHIaMEHTAJIbHBIX 3aKOHOB
(3aKOH COXpaHEHUs MEXaHHYECKOM HSHepruu, 3aKOH
COXPaHEHHUs UMIYJbCa, 3aKOH BCEMUPHOTO TATOTEHUS,
NEPBBIA 3aKOH TEPMOAMHAMUKH, 3aKOH COXPAHEHHS
ANEKTPUYECKOTO 3apsa, 3aKOH COXPAHEHHUS DHEPIHH)
U OTPaHUYEHHOCTH HMCIIOJIb30BAHMSI YACTHBIX 3aKOHOB;
aHAJIM3UPOBATh (U3NYECKUE TIPOIECCHl, HCIOIb3Ys
OCHOBHBIE IIOJIOKEHMSI, 3aKOHBI M 3aKOHOMEPHOCTH:
OTHOCHUTENIbHOCTb MEXaHUYECKOTO JIBUKEHMUS,
(hopMyIIbl KHHEMATUKH PAaBHOYCKOPEHHOTO JIBHXKEHUS,
npeobpa3oBanus  lamumes  yis CKOpocTH U
NepeMelleHusi, Tpu 3akoHa HplooToHa, NPUHLHKI
OTHOCUTENbHOCTH  ['anmuies, 3aKOH  BCEMHUPHOIO
TATOTEHMS, 3aKOHBl COXpPAaHEHUsI HUMIIylbca W
MEXaHUYECKON JHEpPrum, CBsi3b pabOThl CHIBI C




M3MECHEHUEM  MEXaHUYECKOW  DHEPruM,  YCJIOBHUSA
paBHOBECHs  TBEpPAOrO  Tena; CBA3b  JABJICHHS
UJICaJIbHOTO Ta3a CO CPEIHEN KUHETUYECKOW dHEprueu
TEIUIOBOT'O JIBUKEHUSI U KOHUEHTPALMEN €r0 MOJIEKYI,
CBSI3b  TEMIIEpaTypbl  BEIIECTBA  CO  CpeJHEH
KUHETHUYECKON 3HEPrUel €ro 4acTull, CBS3b JIABJICHUS
UJICaJIbHOTO Tra3a ¢ KOHLEHTpPAIMEH MOJIEKYJ U €ro
TeMIIepaTypoH, ypaBHeHue Menneneesa-KianeiipoHa,
MEePBbIA 3aKOH TEPMOJAMHAMHKH, 3aKOH COXpPAHEHUS
SHEPrMy B TEIUIOBBIX MPOLECCAX; 3aKOH COXPAaHEHUS
3JIEKTPUYECKOTO 3apsiza, 3aKOH Kynona,
MMOTEHITUATLHOCTD 3JIEKTPOCTATHYECKOTO IOJIA,
OPUHUUIT  CYNEPHO3ULMU  BJEKTPUUYECKUX  IOJIEH,
3akoHa Kynona; 3akonsl OMa 1 yyacTka Lenu U JIst
3aMKHYTOM DJJIEKTPUYECKOM LienH, 3aKkoH Jxoyis-
JleH1a, 3aKOH 3JIEKTPOMAarHUTHOW MHIYKIIMH, IIPABUIIO
Jlenna, MOCTYJIAThI CIIeIMaJIbHON TEOpUHU
OTHOCUTEIIBHOCTH OlHIITEMHA, ypaBHEHUE
OiiHmTeHa a8 Qoroaddexra, MepBbld U BTOPOM
noctynatel  bopa, TOpuUHIMI ~— HEONpeaeIeHHOCTH
['eitzenOepra, 3akoH COXpaHEHHUS 3apsijga, MacCOBOTO
YuCla M DSHEPrUU B AJIEPHBIX pEAKUMsIX, 3aKOH
PaIrOaKTUBHOTO pacaja;




3 CTPYKTYPA U COJAEP)KAHUE YYEFHOU JJUCHUILJIAHBI

3.1 O0beM y4eOHOI TUCHMILIMHBI M BUbI Y4eOHOH padoThI

B 1.4. B popme

Bun yae6HO# paboThI O0mwem B yacax IPAKTUYECKON
MOJITOTOBKH

O0beM 00pa3oBaTeNIbHOM MPOTrpaMMbl yueOHOH 196 28
JICITUTIAHBI
BT. 4..
OcHoOBHOE co/lep:KaHue 114 0
TEeOopeTUIecKoe o0yueHue 52 0
MPAKTUICCKHUE 3aHITHS 52 0
1abopaTOpPHBIE 3aHITHUS 10 0
IIpodeccnoHaTbHO-OPHEHTHPOBAHHOE COJIEP:KAHNE 64 28
(coagep:kaHue MPUKJIATHOTO MOXYJIA)
TEOpeTUIeCKoe 00yueHue 26 0
MPAKTUYECKHUE 3aHITUS 10 0
1abopaTOpPHBIE 3aHITHUS 28 28

18 0

MMPOMEIKYTOYHAA aTTCCTAlUA

[TpomesxyTouHas arTecTauus ouggepenyuposanmviil 3a4em u dK3ameH




3.2 TeMmaTH4ecKHUii IVIaH U cofep:KaHHe Y4eOHOH TMCHUTIMHBI

Haumenosanue
pa3aesioB U TeM

Conep:xkanue yuye0HOro marepuaja u Gpopmbl
OPraHM3alHu JesiTeJIbHOCTH 00y4alomnXcs

Oo0bem, akan. u/
B TOM 4HCJIe B
dopme
NPaKTHYEeCKOM
NOAr0TOBKH,
aKaa. 4

Kon IIK,
OK

Kon IIP, JIP, MP

1

3

Pa3znen 1. ®uszuka u METOAbI HAYYHOI'0O MO3HAHUSA

4/0

Tema 1.1. ®uszuka u
MeTO/bl HAYYHOI' 0
MO3HAHUSA

JupakTH4yecKkne eIMHUIbI, COIePKaAHNe

4/0

dusnka - ¢QyHzamMeHTandbHAass Hayka O MpHUPOJE.
Hayunplii MeTon NO3HAaHHMS W METOJbI MCCIIECIOBAHUSA
(bU3NYECKUX SIBICHUH.

OKCIIEpUMEHT U TEOpUsl B IIPOLIECCe IO3HAHUs
npupozsl. Habmonenue u skcrepuMeHT B pusuke.

CrocoOb1  m3MepeHus:  (U3HYECKUX  BEITHMYUH
(anamoroBsle M LM(POBBIE H3MEPHUTEIbHBIE NPHUOOPHI,
KOMIIBIOTEPHbIE TaTYMKOBBIE CUCTEMBI).

[TorpemHocTn u3MepeHUi (U3NYECKUX BETUYUH
(aOcomoTHAs U OTHOCUTEJIbHAS).

MopenupoBanue (HU3NYECKHX SBICHUN U MPOLECCOB
(MaTtepuanpHasi TOYKa, aOCOJIOTHO TBEPAOE  TeIoO,
UJcaNbHas JKUJIKOCTb, UJCAJIBHBIN ra3, TOYEUHBIN 3apsin).
I'unore3a. Ddusnueckuii 3aKOH, TPaHUIIBI ero
IPUMEHUMOCTH. Pusnyeckas Teopusl.

Ponmp u wMecto ¢usuku B opmMHpOBaHHUU
COBPEMEHHOM HAY4YHOW KapTHHBI MUpPA, B MPAKTUYECKOU
JIEATEIbHOCTH JIFOICH.

2/0

OK 01

IIpodeccnoHaIbHO- OPHEHTHPYIOLIEE COIepPKAHUe
[TorpemnocT  u3MepeHH  (U3NYECKUX  BEIMYUH
(abcomoTHas u oTHocHuTenbHas). [lorpemnoctu. TouHOCTH
pacueToB. OKpyrieHHe 4nucea 10 He0OXOJUMONW TOYHOCTH.
ITepeBon ennnun B cucreme CU.

2/0

OK 03
[IK 2.2

I1P61, Ipyl, Ipy13, JIP 25
JIP2 6, MP11, MP 38, MP 39

Pa3znen 2 Mexanuka

32/4




Tema 2.1
Kunematruka

I[nuaKanecmae €¢IMHUIBI, COACPKAaHUEC

12/2

Mexanuueckoe JIBUKECHHUE. OTHOCHUTENBHOCTh
MEXAHUYECKOro IBMKeHusA. Cucrema oTcuera.

[Ipsimast 1 oOpaTHas 3aa4u MEXAHUKH.

Paguyc-BeKTOp MarepualbHON TOYKH, €r0 MPOEKIMH
Ha OCU CUCTEMbI KOOpAUHAT. Tpaekropus.

Ilepememienne, ckopocTh  (CpedHssi  CKOPOCTb,
MIHOBEHHAsi CKOPOCTb) M YCKOPEHUE MaTepuaibHON
TOYKHM, HX TIPOCKUUM HA OCH CHCTEMBl KOOpPIMHAT.
CrnosxeHue nepeMeIieHui U CI0KEHUE CKOPOCTEH.

PaBHOMEpHOE M PaBHOYCKOPEHHOE INPSMOJIMHEHHOE
JIBUKECHHE. 3aBUCUMOCTh ~ KOOpJAMHAT,  CKOPOCTH,
YCKOpPEHUS U IIyTU MATEPUAIBHOM TOYKHU OT BPEMEHHU U UX
rpaduKy.

CBobOosnHOe majzeHue. YCKOpeHHe CBOOOJHOIO
nageHus. JlpuwkeHue Tena, OpOLIEHHOIO MOJ YIJIOM K
TFOPU30HTY. 3aBUCUMOCTb KOOpPAMHAT, CKOPOCTU H
YCKOpEHUs MaTepualbHOM TOYKM OT BpPEMEHH U HUX
rpaduxmu.

KpuBonnnueiinoe JIBUKCHUE. [BrxeHne
MaTepUalbHOW TOYKM IO OKPYKHOCTH. YIJIOBas U
JAuHeNHas ckopocTb. llepmon u dvacrora oOparieHus.
IlenTpocTpemutensHoe  (HOpMajbHOE),  KacaTelbHOe
(TaHreHIMAIbHOE) U TOJHOE YCKOpPEHHE MaTepuaibHOU
TOYKH.

4/0

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

OK.09

[1P61, TIIP62, I1PG3, I1P64, IIPGS,
[1P69, IIPyl, IIPy2, Ilpy3, Ilpy4,
[1PyS, I1Py11, JIP25, MP4, MP6, JIP32,
MP21, MP23, MP46, JIP14, JIP13,
JIP12

IIpodeccnonabHO- OpHEHTHPYIOLIEE COIePKAHUE
[Ipoekuuu  BEKTOPHBIX  BEJIWYMH.  VI3MepuTenbHbIE
NpUOOPBI, OMpPENeTAIIMNe JIMHY, JIUaAMETp H3/CIHH,
ckopocTh BpamieHus. Llena nenenus mpubopa, mpenen
A3MEPEHUS, TOYHOCTh W3MEpPEHHUI. Texauueckne
YCTPOMCTBA M TEXHOJIOTMYECKUE MPOLECCHI: CIUIOMETD,
M3y4YeHHE TMapaMeTpoOB padOThl TOUYMJIBHBIX JHUCKOB,
CKOPOCTHBIE JIN(THI.

2/0

OK 01,
OK 02, OK
03, OK 06,
OK.09, OK
10, OK.11

IIK 1.1

IIK 2.2

I1P61, I1PG2, ITPG3, I11P64, TIP6S, I1P69
IIPyl, IIPy2, Ilpy3, Ilpy4, IIPy5
[MPyl1, IIPy13, JIP25, MP4, MP6
JIP32, MP21, MP23, MP46, JIP14
JIP13, JIP12

B ToM Yuc/ie IpaKTHYeCKUX U J1a00paTOPHbIX 3aHATHIA

6/2




[TpakTrueckoe 3ansTue Nel 2/0 OK 01, OK | ITPy5, Ilpy9, IIPyl3, IIP62,I1PG6
Pemenue 3aga4 no kKuHeMaTuke. Y paBHEHHS ABUKECHUS 02, OK 03, | [TP67, JIP1, MP1, MP3, MP15, MP12
OK 09, OK | MP13, MP17, MP19, MP 20, MP45
06 MP42, MP 43, MP8, MP10
[TpakTrueckoe 3ansTue Ne2 2/0 OK 01, OK | ITPy5, Ilpy9, 11P62, ITP66, T1P67, MP1
Pemenue 3aga4 Ha mapaMeTpbl BpallaTeIbHOTO IBUKEHHUS 02, OK 03, | MP3, MPS8, MP15, MP12, MP13, MP17
OK 09 MP19, MP 20, MP45, MP42, MP 43
MP8&, MP10
IIpodeccnoHaTbHO-OPHEHTHPOBAHHOE COIEP:KAHNE 212
JlaGopaTtopHoe 3ansiTue Nel 212 OK 01, OK | [TP62, IIP66, IIPGS, IIPyl, IIPyl3
«OmnpeneneHue MIOTHOCTH BELIECTBA» 02, OK 05, | ITPy3, IIPyS, Ilpy7, IIPy8, IIPyl0
OK 06, OK | ITPy12, IIPG10, IIpy2, [IPyl2, ITPG10
07,0K 04 | MP3, MP5, MP15, MP23, JIP26,
OK 09, MP28, MP31, MP32, MP33, MP34
MK 1.1 MP37, MP44, MP47, MP48, MP54
K 2.2 MP55, MP 56, MP 43, JIP34, JIP32,
Tema 2.2 JIunamuka JuaaKkTH4YecKne eMHUIbI, COIepPKAHHe 4/0
[TepBorit 3akoH Hbrorona. WHeprmaabHble CHCTEMBI 2/0 OK 01, I1P61, IIP62, IIPG3, IIP04, IIPOGS,
OTCYeTa. ITpuHIMn OTHOCHUTEIILHOCTH lNanunes. OK 02, OK |TTIPGY9, IIPyl, IIPy2, Ilpy3, Ilpy4,
HeunepuuanbHble  cucTeMBl  OTcUeTa  (OIpeesieHHeE, 03, OK 06, |ITPyS, [TPy11, JIP25, MP4, MP6, JIP32,
npumepbl). Macca tena. Cuna. [IpuHuMn cyneprno3unuu OK.09, OK |MP21, MP23, MP46, JIP14, JIP13,
cuil. Bropoii 3akoH HproTOHa 111 MaTepuaibHOM TOYKH. 10, OK.11 [JIP12

Tpetwuii 3akoH HploTOHA 17151 MaTepUaNbHBIX TOYEK. 3aKOH
BCEMHUPHOTO TATOTCHUS. OKBHUBAJICHTHOCTh
IPAaBUTAlMOHHON M MHEpTHOM Macchl. Cuina TsSXKeCTH.
3aBUCHMOCTh YCKOPEHHUSI CBOOOIHOTO TAJIEHUSI OT BBICOTHI
HaJl TOBEPXHOCTBIO IUIAHETHI M OT TreorpapuuecKoi
MIAPOTHL. J[BMKEHHWE HEOECHBIX Tel W WX CIYyTHUKOB.
3akonbl Kemnepa. IlepBas kocmuueckast ckopocts. Cuna
yopyroctu. 3akoH [I'yka. Bec Tema. Bec Tena,
aBukynierocss ¢ yckopenuem. Cuna tpenus. Cyxoe
Tpenue. Cuiia TPEeHUs CKONBKEHHSI M CHJIa TPEHUS TIOKOSI.
Koodpduuuent tpenus. Cuia CONPOTHBICHHS —TPH
/MBYOKEHUH TeJa B )KUJIKOCTH WM Ta3e, €€ 3aBUCUMOCTh OT




CKOPOCTM  OTHOCHUTEIBHOTO  JBIKEHHUS.  JlaBieHwue.
I'unpocratuueckoe nasienue. Cuna Apxumena.
Jledopmanusi MOAAOHOB, Harpy3ka Ha IIOABECHI
IIPA TPAHCHIOPTUPOBKE AETAICH U UHCTPYMEHTOB. YUET
MEXAHUYECKUX CUJI B KOHCTPYKIMHM ITPOMBILIJIEHHOIO

000pyI0OBaHUS MPHU IKCILTyaTALIMH U PEMOHTE.

B TOoM YHc/Ie MPAKTHYECKHX U JJA00PATOPHBIX 3aHATHIA 2/0
[TpakTrueckoe 3ansTue N3 2/0
Pemenne 3amau no teme «Buawpl cun B Mexanuke. Cuiia OK 01, OK | [TPy5, TIlpy9, IIP62,ITPG6, I1P67,
TPEHUS TTOKOS, CKOJIbKCHUSI, KAUCHUs1, BPAILICHUS» 02, OK 03, | MP1, MP3, MPI15, MPI12, MP13,
OK 09 MP17, MP19, MP 20, MP45, MP42,
MP 43, MP8, MP10
Tema 2.3 3aKkoHbI JunaKkTuyecKkue eUHUIBI, COAEPKAHUE 8/2
COXpaHEHHs B WMIyibC MaTepHanbHOM TOYKH, CUCTEMBI MATEPHAIIBHBIX OK 01, |IIP61, IIP62, IIPG3, IIPG4, IIPGS,
MexaHuKe Touek. IL[eHTp Macc CHCTEMBI MAaTepUATbHBIX TOYEK. 2/0 OK 02, OK | ITP68, IIPGY, IIPyl, IIPy2, Ilpy3,
Teopema o nBHKEHUMH LEeHTpa Mmacc. MMmynbc CHIIBl U 03, OK 06, | IIpy4, IIPy5, IIPyll, JIP25, MP4,
VW3MEHEHHUE UMITYJIbCA TEJIA. OK 07, MP6, MP 10, MP9, JIP32, MP2I,
3akoH COXpaHEHUS HMMITYJIbCA. PeaktuBHOE 0OK.09, OK | MP23, MP46, JIP14, JIP13, JIP12
JIBWKEHHE. MOMEHT HMIIyJbCa MaTE€pUaIbHOM TOYKHU. 10

IIpencraBineHrue O COXpaHEHWHM MOMEHTAa HMIIYIbCa B
LHEHTpaJbHBIX Moysgx. PaboTra cuibl Ha MajloM U Ha
KOHeYHOM TnepemereHnu. ['papudeckoe mnpencraBieHue
paboTel cuibl. MomHocTh cuibl. KuHernueckas sHeprus

MaTepUAIBHOM  TOYKH. Teopema 00  HU3MEHEHHH
KUHETUUYECKOU SHEPTUU MaTepUaIbHON TOYKH.
IloTeHIMANLHBIE " HEIIOTEHIUAIbHBIE CHUJIBL.

[TorenumansHas 3Heprus. [loTeHuManbHass  SHEPrus
yrnpyro aedopmupoBaHHONW mpyxkuHBL [loTeHuManpHas
SHEprus Tejla B OJHOPOJHOM TPAaBUTAIIMOHHOM IIOJIE.
[loreHuuanbHas 3Heprusi Tejaa B TPAaBUTALMOHHOM II0JIE
OJIHOPOJIHOTO Imapa (BHyTpu u BHe 1mapa). Bropas
KOCMHUYECKAsi CKOPOCTb. TPEThsl KOCMHYECKAS CKOPOCTH.




CBs3p paboOThl HENOTEHIMAJIbHBIX CHUJI C H3MEHEHHEM
MEXAHUYECKON PHEPrUM CUCTEMBI TeJl. 3aKOH COXPaHEHHUS
MEXaHUYECKOM  »Hepruu. Yopyrue W HEylnpyrue
CTOJIKHOBEHHUSI.

Buasl mpocThIX MEXaHU3MOB, IPUHIUI UX JEHCTBHUS.
Pacuér KIIJI mpocTbix MexaHu3MOB (OJIOKOB, pHIYArosB),
UCIOJIb3YEMBIX ITPH paboTax B rapaxe.

B TOoM Yuc/ie NPAKTHYECKUX U JIA00PATOPHBIX 3aHATHIA 6/2
[TpakTuueckoe 3anstue Ned 2/0 [TPyS5, IIpy9, I1P62,ITPG6,
3aKOHBI COXpPAHEHUS! B MEXaHUKE U UX MPUMEHEHHE. OK 01, OK I1P67, MP1, MP3, MP15, MP12,
02, OK 03, | MP13, MP17, MP19, MP 20, MP45,
OK 09 MP42, MP 43, MP§, MP10
[IpakTnueckoe 3anarue NeS 2/0 OK 01, OK | ITPy5, IIpy9, [1P62,ITP66, I1PG7,
Pemenune 3amau Ha Qopmysnsl paborel cui. Pabora wm 02, OK 03, | MP1, MP3, MP15, MP12, MP13,
MOIIHOCTb. JHEpPrus, €€ BHJbl. 3aKOH COXpaHEHHUs OK 09 MP17, MP19, MP 20, MP45, MP42,
SHEPruu MP 43, MP8, MP10
IIpodeccnonanbHO-0PHMEHTHPOBAHHOE COJCP/KAHME 2/2
Jlaboparopnoe 3ausiTue No2 212 OK 01, OK | [TP62, ITP66, ITP6S, I1Py3, IIpy7, ITPy8
«Omnpenenenne kodhPUITMEHTA )KECTKOCTH YIIPYTOTO TEa 02, OK 05, | ITPyl10, ITPy12, I1P610, Ilpy2, ITPyl12
OK 07, OK | ITP610, MP3, MP5, MP15, MP28
04 MP31, MP32, MP33, MP34, MP37
OK 09, MP54, MP55, MP 56, MP 43, JIP34
K 1.1 JIP32,
K 2.2
Tema 2.4 Ctatukau | JInIakTHYECKHE eIMHUIIBI, CO/IEPKAHNE 6/0
TUAPOCTaTHKA AGcomotHo  TBepaoe  Teno.  IlocrymarenbHoe W 2/0 OK 01, [1P61, IIP62, IIPG3, IIP64, IIPGS,
BpallaTesbHOE JIBM)KEHHE TBEpPAOro Tena. MOMEHT Cuilbl OK 02, OK | [TPG9, IIPyl, IIPy2, Ilpy3, Ilpy4,
OTHOCHUTENIbHO Ocu BpaieHud. llneuo cunbl. CnoxxeHnue 03, OK 06, | ITPyS, IIPyll, JIP25, MP4, MP6,
CUJI, TPWIOKEHHBIX K TBepAoMy Teny. LleHTp Tsxkectu OK 07, OK | JIP32, MP21, MP23, MP46, JIP14,
Tena. YCIIOBHS PAaBHOBECHS TBEPAOrO Teja. Y CTOMYMBOE, 09 JIP13, JIP12

HEYCTOWYHMBOE, O€3pa3InYHOE PaBHOBECHE.




IIpodeccrnonaibHO- OpUEHTHPYIONIEE COAEP KAHNE 2/0 OK 01, [1P61, IIP62, IIP63, IIP64, IIPGS,
JaBnenue KuAkocTeM M raszos. I'mapocraruueckoe OK 02, OK | ITPGY9, IIPyl, IIPy2, Ilpy3, Ilpy4,
nasnenue. Equauiel uamepenus nasnenus. [Ipubopbr s 03, OK 06, | ITPy5, TIPyll, I1Pyl13, JIP25, MP4,
U3MEpEHUs]  JaBieHus. YpaBHeHue bepuymnu s OK 09 MP6, JIP32, MP21, MP23, MP46,
UICaJIbHOM JKUIKOCTU KaK Kak CJIEACTBHE 3aKOHa IIK 1.1 JIP14, JIP13, JIP12
COXPAHEHHUsI MEXaHUYECKOU JHEPTHH. [IK 2.2
B TOM YHc/Ie MPAKTHYECKUX U JIA00PATOPHBIX 3aHATHIA 2/0
[Ipaktuueckoe 3anstue Ne6 Pemenue 3aiay Ha Temy 2/0 OK 01, OK | ITPy5, IIpy9, [1P62,ITP66, T1PG7,
«PaBHOBecHe a0COIIOTHO TBEPJIBIX TEI» 02, OK 03, | MP1, MP3, MP15, MP12, MP13,
OK 09 MP17, MP19, MP 20, MP45, MP42,
MP 43, MP8, MP10
Pa3znen 3 Moaekyaspuasi pu3uka ¥ TePMOIUHAMHUKA 40/2
Tema 3.1 OcHOBBI JIniakTHYecKue eMHUIIbI, COJIEPKAHUE 8/0
MOJIEKYJISIPHO- OCHOBHBIE MOJIOKEHHSI MOJIEKYISIPHO-KUHETUYECKOM 4/0 OK 01, I1P61, I1PG2, T1P63, I1P64,
KHHETHYEeCKOH teopun (MKT), ux ombitHOe oGocHoBanue. Juddysus. OK 02, OK | ITP65, I1PG6, IIPG9, IIPyl, IIPy2,
Teopum bpoyHoBckoe  nBMKeHHE. XapakTep JABWXKEHUS U 03, OK 06, | IIpy3, IIpy4, IIPyS, I[IPyll, IIPyl3,
B3aMMOJICHCTBUSI YAaCTUL, BellecTBa. MoOJenu CTpOeHUs OK 09, OK | JIP25, MP4, MP6, MP13, MP17,
ra3oB, )KHJIKOCTEH U TBEpHbIX Teld U OOBSICHEHHE CBOWCTB 11 MP18, MP19, MP20, JIP32, MP21,

BEIIIECTBA HAa OCHOBE 3THX Mojenend. Macca u pasmepsl
monekyn (aromoB). KommuectBo BemectBa. [locTosiHHas
ABorazpo.

TennoBoe paBHOBecue. TemmnepaTypa U crocoObl ee
n3mepenus. llkana remneparyp Llenbcus.

Mogens  uaeanbHOro rasa B MOJIEKYISIPHO-
KAHETHYECKOW  TEOPHM:  YacTUIBl Ta3a  JBHKYTCA
XA0TUYECKHU U HE B3aUMOJEHCTBYIOT APYT C APYTOM.

l'azoBeie  3akoHbl.  YpaBHeHue  MeHeneea-
Knamneiipona. = AOcomroTHass ~ Temmeparypa  (mIkaia
temneparyp KenbBuna). 3akon lanerona. M3onpoueccel B
UJEabHOM Ta3e C MOCTOSIHHBIM KOJMYECTBOM BEIIECTBA.
['paduueckoe mnpeacTaBIeHHE H3OMPOLIECCOB: H30TEPMa,
M30x0pa, n3obapa.

CBs3b MEXJIy JaBJICHUEM M CpeAHEeH KUHETHYEeCKOH
SHEprueil  MOCTYMaTeabHOTO  TEIUIOBOTO  JBH)KEHHUS
MOJICKYJ HJIbHOr0 ra3a (OCHOBHOE YypaBHEHHE

MP23, MP46, JIP14, JIP13, JIP12




MOJICKYJIIPHO-KWHETUUECKOW TEOPHUH UJIeaTLHOTO T'a3a).
CBs13b abCOMOTHOM TEeMIIepaTyphl
TEPMOJIMHAMUYECKON CHUCTEMBI CO CPEIHEH KMHETUYECKOM
SHEPruei TMOCTYMaTeIbHOIO TEIUIOBOTO JBUXKEHUS €€
YaCTHII.
[Ipunuunel mogdopa martepuana JaeTajied MalluH U
MHCTPYMEHTOB Ha OCHOBE TE€OPHUHU CTPOCHHUSI BEIECTBA.

B ToM umnciie npaKTHYECKHUX U J1a00PATOPHBIX 3aHATHH 4/2
IIpodeccnoHaIbLHO-OPHMEHTHPOBAHHOE COIePKAHUE 4/2
[IpakTunueckoe 3anarue Ne7 2/0 OK 01, OK | TIPyS5, IIpy9, 11Py13, T1P62,ITP66,
Pemienne 3amau mo Tteme «OcHoBbl MKT. VYpaBuenue 02, OK 03, | 11P67, JIP1, MP1, MP3, MP15, MP12,
COCTOSIHUSI UJICATIBHOTO Ira3a) OK 09, OK MP13, MP17, MP19, MP 20, MP45,
06, OK 09
0K 1.1 MP42, MP 43, MP8, MP10
K 2.2
JlaboparopHoe 3ansTHEe No3 212 OK 01, OK | [TPG2, ITPG6, ITPGS, I1Py1, ITPy13,
«ITpoBepka ra3oBbIX 3aKOHOB)» 02, OK 05, | ITPy3, ITPyS, Ilpy7, ITPy8, I1Py10,
OK 06, OK | ITPy12, TIP610, IIpy2, [1Pyl12,
07, OK 04 | I1IP610, MP3, MP5, MP15, MP23,
OK 09, JIP26, , MP28, MP31, MP32, MP33,
K 1.1 MP34, MP37, MP44, MP47, MP48,
K 2.2 MP54, MP55, MP 56, MP 43, JIP34,
JIP32,
Tema 3.2 OcHOBBI JnaaKkTuyecKkue eJUHULbI, COAePKAHUE 18/0
TEPMOJIUMHAMMUKH.
TenI0BbIe MALIHHLL Tepmomunamuueckass  (TJ]) cucrema. 3amanue 4/0 OK 01, I1P61, ITP62, TTPG3, T1P64,
BHEIIIHUX YCJIOBUM 11 TEPMOAUHAMUYECKOU CHCTEMBI. OK 02, OK | ITP65, IIP66, IIPG9, IIPyl, IIPy2
Bueminne w BHyTpeHHHME mapameTrpsl. Ilapametpsl 03, OK 06, | Ilpy3, Ilpy4, I[IPy5, IIPyll, IIPyl13
TEPMOJMHAMUYECKON CHCTEMBI KaK CpPEIHHUE 3HAYCHHUS OK 09, OK | JIP25, MP4, MP6, MP13, MP17, MP18
BEJIWYMH, OITMCBHIBAFOIIINX ee COCTOSTHUE Ha 10 MP19, MP20, JIP32, MP21, MP23

MHKPOCKOIIMYCCKOM YPOBHC.

MP46, JIP14, JIP13, JIP12




Hynesoe HA4aJIo TEPMOJUHAMUKHU.
CamMonpousBojbHasl  pejakcaluus TEPMOJUHAMUYECKOU
CUCTEMBI K TEIUIOBOMY PABHOBECHUIO.

Mopens uaeanpHOrO rasa B TEPMOJAMHAMHUKE -
cHcTeMa ypaBHEHHMI: ypaBHeHHe MeHeneeBa-Knaneiipona
U BBIPAXKCHUE Ul BHYTPEHHEW DJHEPruu. Y CIOBUSA
IPUMEHUMOCTH OJTOM MOJEIU: HHU3Kasg KOHLEHTpalus
YacTUL, BBICOKME TeMIeparypbl. BslpaxkeHue st
BHYTPEHHEHN HEPTUH OJHOATOMHOT'O MI€aIbHOIO Irasa.

KBasucrarnueckue 1 HECTaTUYECKUE TIPOLIECCHI.

OnemeHTapHas pabora B TEPMOJUHAMUKE.
Beruncnenue pabotel 1o Tpaduky mporecca Ha pV-
Juarpamme.

Temnonepenaua kak cnocod M3MEHEHUs] BHYTPEHHEN
SHEPruH TEPMOJMHAMMYECKOW CUCTEMBbI 0€3 COBEpILEHUS
paboTel. KoHBeK1MsI, TEIIONPOBOAHOCTD, U3JIyUYEHUE.

KomnuectBo  rtemnorel.  TemnoemMkocTs  Tena.
VaenpHas W MOJIsIpHAs — TEIUIOEMKOCTH  BEILECTBA.
YpaBHeHue Maiiepa. VYaenbHas TEIIOTa  CrOpaHUsd
TOIUIMBA. Pacuer KOJIMYECTBA TEIJI0ThI npu
tertonepenayde. [Tonstue o6 annadbaTHOM mporecce.

[lepBbi  3aKOH TEpPMOJMHAMHMKH. BHYyTpeHHss
sHeprus. KomuuecTBo TemnoTel M paboTa Kak Mepsl
W3MEHEHUsI BHYTPEHHEH DJHEPIMM TEPMOJUHAMUYECKON
CUCTEMBI.

Bropoii 3akOH TEpMOAMHAMHUKHU [UJII PABHOBECHBIX
IIPOLIECCOB: 4Yepe3 3aJaHHOE PABHOBECHOE COCTOSHHE
TEPMOJMHAMHYECKON CHCTEMBI NPOXOAMUT E€IUHCTBEHHAS
agunabata. AOCONIOTHAs TeMITepaTypa.

BTtopoii 3aKkOH TepMOAMHAMMKY AJI1 HEPAaBHOBECHBIX
MIPOLIECCOB: HEBO3MOXKHO IepeaTh TEeIUIOTy OT Oosee
XOJIOHOTO Tena K Oojee HarperomMy 0e3 KOMIIEHCAIUH
(Knaysuyc). HeoOpatuMocTh NpHupOIHBIX MPOLIECCOB.

[Ipunnune! aeiictBus Ternossix MamuH. KIT/.

MaxkcumansHoe 3HaueHue KII1. [{ukn Kapho.

DKOJIOTUYECKHE ACNEKThl MCIOJb30BaHUs TEIJIOBBIX




nBurareneil. TemnoBoe 3arpsi3HEHUE OKPYKAIOIIEH CPEdbL.

IIpodeccrnonaibHO- OpUEHTHPYIOLIEE COAeP KAHNE 6/0 OK 01, I1P61, ITP62, ITP63, T1P64,
TexHuveckue yCcTpouCTBa U TEXHOJOTUYECKHE IMPOIIECChHI: OK 02, OK | ITP65, IIP66, IIPG9, IIPyl, IIPy2
XOJIOIUIIbHHUK, KOHJIUIIUOHED, JIA3EIbHBIN u 03, OK 06, | IIpy3, IIpy4, IIPyS, IIPyll, IIPyl3
KapOIOPaTOPHBII JBUTATEIIH, rapoBast TypOuHa, OK 10, OK | JIP25, MP4, MP6, MP13, MP17, MP18
MOJIYyYCHUE  CBEPXHU3BKUX  TEMIIeparyp, YTHIU3alUA 11 MP19, MP20, JIP32, MP21, MP23
"TemI0OBEIX" OTXOJOB C MCHOJB30BAHHUEM TEILIOBOIO IIK 1.1 MP46, JIP14, JIP13, JIP12
HAcoca, yTUiu3alus OWOOPraHWYEecKOro TOIUIMBA s IIK 2.2
BBIPA0OTKH "TEIIOBOM" 1 JICKTPOIHEPTHH.
KommpeccopHbie, XOIOIUIBHBIE YCTAHOBKH, YCTaHOBKH
CHUCTEM KOHJUIIMOHUPOBAHUS BO3]lyXa, TEIJIOBbIE HACOCHI.
Bunbt CUCTEM TEIUIONIOTPEOICHHS; YCTaHOBKH,
MOTPEOIAIONMINUE TEIUIO, MOTPEOUTETHCKUE TEIIOBBIE CETH,
MYyHKTBl 00OTpeBa, HMHBIE BO3BEIEHUS IOJOOHOIO poja
WCIIOJIH30BAHUS.
TennoBbie MPOLIECCHI, HCTIOJIb3yEMbIE npu
IIPUTOTOBJICHUN pPacTBOpoB U cmecer. Temro- wu
BJIaro3alliuTa 30aHUM U coopyxeHul. IIpumeHeHue
MMHEBMATHYECKUX HMHCTPYMEHTOB TIPH  BBIOJHEHUU
PEMOHTHBIX paboT.
B ToM umnciie npakTHYECKHUX U J1a00PATOPHBIX 3aHATUH 8/0
IIpodeccrnonaibHO-OPHMEHTUPOBAHHOE COIEP:KAHUE 8/0
[TpakTuueckoe 3ansTue Ne§ 2/0 OK 01, OK |ITPG1; ITP64; ITPG7; TTPGS
JaBnenue xkuaKocTeil u TBepbIx Ten. 3akoH [lackans. 02, OK 03, |I1Py3; ITPy4; [1Py9; I1Py10;
OK 09, OK |MPS8, MP9, MP10, MP21, MP17, MP13
06 JIP 26, JIP 14, JIP 23, JIP 13
[IpakTuueckoe 3aHATHE Ne9 AOCOIIOTHEIE Hu 2/0 IIK 1.1 [1PO1; ITPO4; ITP67; 1TPGS,;
OTHOCUTEINIbHBIE Ae(opMaIu TBEPIBIX TEI IIK 2.2 [1Py3; [1Py4; IIPy9; I1Py10;

MP8,MP9,MP10,MP21,MP17, MP13;
JIP 26,JIP 14,JIP 23,JIP 13




[Tpaktrueckoe 3anstue Ne 10. OK 01, OK | ITPy5, Ilpy9, IIPyl3, IIP62,I1PG6
Pemienne 3amau mo Teme «OCHOBBI TEPMOIMHAMUKH. 2/0 02, OK 03, | [TP67, JIP1, MP1, MP3, MP15, MP12
[IpumeHenue rmepBoro Hayajga TEPMOJAMHAMUKUA K OK 09, OK | MP13, MP17, MP19, MP 20, MP45
U30IpoIIeCCam» 06 MP42, MP 43, MP8, MP10
K 1.1
[MpakTrueckoe 3anstre Ne 11 2/0 IIK 2.2 [MPyS, Ipy9, IIPyl3, TIP62,ITP66
Pemenwne 3agau mo teme «KII TeIIOBBIX ABUTATEICH) I1Po7, JIP1, MP1, MP3, MP15, MP12
MP13, MP17, MP19, MP 20, MP45
MP42, MP 43, MP8, MP10
Tema 3.3 Arperatnsie | JIniakTHYeCKHe eIMHHUIIbI, CO/IEPKAHNE 14/0
cocrossHus BemecTrBa. | I[lapooOpa3oBanne u  KoHAcHcamus. lcnapenwe w 2/0 OK 01, I1P61, ITPG2, T1P63, I1P64,
®a3oBble Nepexoabl KHIICHUE. Y IelbHAas TeIIoTa MapooOpa3oBaHHUs. OK 02, OK | ITPGS, T1P66, ITPG9, ITPyl1, I1Py2,
Haceimmennelie U HEHACHIIICHHBIE Mapsbl. 03, OK 06, | IIpy3, IIpy4, IIPyS5, ITPyl1, I1Py13,
KauecTBeHHAs 3aBHCUMOCTb IIJIOTHOCTHM M JABJICHUS OK 09, OK | JIP25, MP4, MP6, MP13, MP17,
HACBIILIEHHOI'0 apa OT TEeMIIepaTypbl, UX HE3aBUCUMOCTb 10 MP18, MP19, MP20, JIP32, MP21,

OT o00beMa  HACHILEHHOTO  Mapa.  3aBUCUMOCTH
TeMIIepaTypbl KUIEHUs OT 1aBJICHUS B )KUKOCTH.
Bnaxxnocts Bo3ayxa. AGCOMIOTHAS U OTHOCUTEJIbHAS
BJIQYKHOCTb.
Teepnoe teno. Kpucraminueckue u amopdHble Tena.

AHU30TpOTIUSL  CBOMCTB KpucTaywioB. [lmaBinenume u
KpUCTAUTU3aAIMs.  YJelbHas  TemyioTa  IUIaBJICHHS.
Cyb6numarusi.

Hedbopmaru TBepoTO Tena. PacTskeHue u cxaTue.
Casur. Moayns FOnra. Ilpeaen ynpyrux negopmanuii.

TemoBoe pacuimpeHue XUAKOCTEH W TBEPIBIX Tell,
o0beMHOE U JIMHEHHOe pacIidpeHue. AHTapMOHHU3M
TEIUIOBBIX KOJeOaHWN YacTUI] BEIIeCTBa KaK MpUYHHA
TEIJIOBOTO PAaCIIMPEHHUs Tell (Ha KaUeCTBEHHOM YPOBHE).

[IpeobpazoBanme sHepruu B (ha30BBIX TIEPEXOax.

YpaBHeHHE TEIIOBOIrO OanaHca.

[ToBepxHOCTHOE HaTsDKEHUE. Koaddunuent
MIOBEPXHOCTHOIO HaTskeHMs. KanmsuigpHele SBJICHHS.
JlaBneHue Mmoja MCKPUBIEHHOM MOBEPXHOCTHIO KHJIKOCTH.
®dopmyna Jlamaca.

MP23, MP46, JIP14, JIP13, JIP12




IIpodeccrnonaibHO- OpUEHTHPYIONIEE COAEP KAHNE 4/0 OK 01, I1P61, T1P62, ITP63, T1P64,
Buasl xuakocteit. Cuiibl, JIEUCTBYIOIIME Ha KUIAKOCTb. OK 02, OK | ITP65, I1P66, IIPGY9, IIPyl, IIPy2,
®dusnyeckue cBoiicTBa xuakocreil. [lpupona TernmoBoro 03, OK 06 | Ilpy3, Ilpy4, IIPyS, IIPyll, IIPyl3,
usnydeHus. Teruionepenada Mpu CBOOOJHOM JBUKCHHH IIK 1.1 JIP25, MP4, MP6, MP13, MPI17,
s)kunkoctu. Teruonepenadya Npu KUMEHUU SKUAKOCTH M I[IK 2.2 MP18, MP19, MP20, JIP32, MP21,
KoHJeHcauuu. [lapamerpsl BiaxxHoro Bosjayxa. CBoicTBa MP23, MP46, JIP14, JIP13, JIP12
BOJIbI U BOJSTHOTO T1apa.
ArperatHbie COCTOSIHUSI PACXOJIHBIX MAaTE€pUajoB IMIpH
paboTe MPOMBIILICHHOTO OOOpYAOBAaHMS, YCIOBHUS JIS
MOJJIEpKAHUSL ONTUMAJIBHOTO TEMIIEPATYpPHOIO pPeXUMa
OpU DKCIUTyaTallud W PEMOHTE O0OpynoBaHUS. YUET
ynpyrux — nedopManuié  TpU  TEIUIOBBIX  IMPOIIECCaX,
MPOUCXOSIINX B KOHCTPYKIIHSIX.
B ToM unciie npakTHYECKUX M J1a00PATOPHBIX 3aHATHH 8/0
JlaGopaTopHoe 3ansiTue No4 2/0 OK 01, OK | ITPG2, ITPG6, ITPGS, ITPy3,
«Omnpenenenue Kod(dunmenTa MTOBEPXHOCTHOM 02, OK 05, | Ilpy7, [TIPy8, 11Py10, ITPy12, TIP610,
TUIOTHOCTH KUJKOCTH METOJIOM OTPbhIBA Kall€IIh)» OK 06, OK | IIpy2, IIPyl2, IIP610, MP3, MPS5,
07,0K 04 | MP15, MP28, MP31, MP32, MP33,
OK 09, MP34, MP37, MP54, MP55, MP 56,
MP 43, JIP34, JIP32,
JlaboparopHoe 3aHsTHE NoS 2/0 OK 01, OK | ITP62, TIPG6, IIPGS, IIPy3, Ilpy7,
«OnpeneneHue BIAXHOCTH BO3lyXa U aTMOC(EpPHOTO 02, OK 05, | ITPy8, I1Py10, ITPy12, TIP610, Ilpy2,
JTaBIICHUS OK 07, OK | ITPy12, TIP610, MP3, MP5, MPI15,
04 MP28, MP31, MP32, MP33, MP34,
OK 09, MP37, MP54, MP55, MP 56, MP 43,
JIP34, JIP32,
Jlaboparopnoe 3ausiTue Nob 2/0 OK 01, OK | ITP62, ITPG6, ITPGS, ITPy3,
«OmnpeneneHne yIeapHON TEIUIOEMKOCTH BEIIECTBA» 02, OK 05, | Ilpy7, IIPy8, I1Py10, ITPy12, IIPGI10,
OK 07, OK | Ilpy2, IIPyl2, I1P610, MP3, MPS5,
04 MP15, MP28, MP31, MP32, MP33,
OK 09, MP34, MP37, MP54, MP55, MP 56,

MP 43, JIP34, JIP32,




JlabopaTopnoe 3ansitue No7 2/0 OK 01, OK | TTP62, ITPG6, ITP6S, ITPy3,
«Omnpenenenne MOAYIsS yIPYrOCTH PE3UHBI» 02, OK 05, | Ilpy7, ITPyS, I1Py10, ITPy12, IIP610,
OK 07, OK | Ilpy2, IIPyl2, IIP610, MP3, MPS5,
04 MP15, MP28, MP31, MP32, MP33,
OK 09, MP34, MP37, MP54, MP55, MP 56,
MP 43, JIP34, JIP32,
Paznen 4 DjieKTpoAHHAMHKA 56/14
Tema 4.1 JunakTuyecKue eTUHUIBI, COIePKAHUE 8/0
DJIeKTPOCTATHKA DJeKTpu3anus Tel u ee MPOSIBJICHUS. 2/0 OK 01, I1P61, ITPG2, T1P63, I1P64,
DneKkTpuueckuil 3apsan. [[Ba Buja 37EKTPUUSCKUX 3apsiIOB. OK 02, OK | ITP65, I1P66, IIPGS, IIPG9, IIPyl,
[TpoBogHUKH, JIUBJIEKTPUKHA u IIOJIYIIPOBOIHUKH. 03, OK 06, | ITPy2, IIpy3, Ilpy4, IIPy5, IIPyl0,
DJIeMEHTAPHBIN JIEKTPUUECKUM 3apsi. 3aKOH COXpPaHEHUS OK 07, 0K | IIPyl1, IIPyl3, JIP25, MP4, MP6,
3JICKTPUYECKOTO 3apsia. 09 MP13, MP17, MP18, MP19, MP20,

BsaumopeiictBue 3apsanos. Toueunsle 3apsiibl. 3aKOH
Kynona.

Onektpuueckoe  mnone. FEro  neiictBue  Ha

JIPS, JIP6, JIP32, MP21, MP23,
MP44, MP38, MP39, MP46, JIP14,
JIP13, JIP12, JIP28, JIP31




3JIEKTPUYECKUE 3apsIbl.

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

[loTeHManbHOCTh ~ ANEKTPOCTATUYECKOIO  MOJIS.
Pa3znocts noreHumanoB u HanpsbkeHue. [loteHnumanbHas
SHEPrus 3apsla B 3JIEKTpocTaTuyeckoM mnosne. [loTennuan
ANEKTPOCTATUYECKOro Moisi. CBsI3b HANPSIXKEHHOCTH MOJIsS
Y Pa3HOCTU MOTEHUHUAJIOB JJIsl 3JEKTPOCTATUYECKOTO MOJIs
(KaK OTHOPOAHOIO, TAK U HEOJHOPOIAHOIO).

[IpuHUMI cyneprno3uuu 3JIEKTPUUECKUX MOIEH.

Ilone Ttoweunoro 3apsma. Ilome  paBHOMEpHO
3apsbkeHHOU cdepbl. [loje paBHOMEPHO 3apsKEHHOTO IO
o0bemy mapa. Ilome  paBHOMEpHO  3apsKEHHOU
OCCKOHEYHOM IIJIOCKOCTH. KapTtunst JIMHUI
HaIpPSOKEHHOCTH OJTUX TOJed U HSKBUIOTEHIIUAJIbHBIX
MTOBEPXHOCTEH.

[IpoBOJHUKHK B 3IEKTPOCTATHYECKOM IOJIE. Y CIIOBHE
paBHOBECHSI 3apsI0OB.

JIvpneKTpukn B DJIEKTPOCTATHYECKOM  TTOJIE.
JvanekTpudeckasi IpOHUIIAEMOCTD BEIIECTBA.

Kongencarop.  DleKTpOEMKOCTh  KOHJEHcaTopa.
DIIEKTPOEMKOCTD IJIOCKOTO KOHJEHCATOpa.

[TapamnensHoE COCIMHEHUE KOH/JIEHCAaTOPOB.
ITocnenoBarenbHOE COETMHEHNE KOHAEHCATOPOB.

DHeprus 3apsHKeHHOT0 KOHJIEHCATOpA.

JIBro>KeHUEe 3apsHDKEHHOM YacTHIBI B OJTHOPOJAHOM
AIEKTPUYECKOM ITOJIE.




IIpodeccrnonaibHO- OpUEHTHPYIONIEE COAEP KAHNE 2/0 OK 01, I1P61, T1P62, ITP63, T1P64,
DJIIEKTPOCTATUYECKUE SIBJICHUS, UX YYET U MPUMEHEHUE B OK 02, OK | ITP65, I1P66, IIPGS, TIPG9, IIPyl,
OBITY u TEXHHKE. Merto b1 MpeIOTBPALICHUS 03, OK 06, | IIPy2, IIpy3, IIpy4, IIPyS, IIPylO,
ANEKTPOCTATHYECKUX BO3TOPAHHUIA. OK 07, OK | IIPyl1, IIPyl3, JIP25, MP4, MP6,
DKpaHUpPOBaHKE MPU PabOTE 0OOPYAOBAHKSI M PEMOHTHBIX 10,0K 11 | MP13, MP17, MP18, MP19, MP20,
paborax. [IpumeHenue 3KpaHUpOBaHUS ISl 3ALUTHI OT IIK 1.1 JIP5, JIP6, JIP32, MP21, MP23,
CTaTUYECKOTO JJIEKTPUUYECTBA IIPU TPAHCHOPTUPOBKE U K 2.2 MP44, MP38, MP39, MP46, JIP14,
MOTPy3Ke  JeTalied W HHCTPYMEHTOB  OOJBIIHMX JIP13, JIP12, JIP28, JIP31
IJIoIIafel U3 CHHTETUUECKUX MaTEepHaJiOB.
Crartudyeckoe DJJIEKTPUYECTBO TMpPH  IeyaTw, pabora
3JICKTPONIPUOOPOB (OpPrTeXHHUKH, oborpeBarerneii),
OmNpeNeJIeHue €IWHUIl HM3MEPEHUsT U  Pa3MEPHOCTH
UCIONB3YEMBIX  TapaMeTpoB  padOThl,  MapaMeTpbl
NEKTPUYECKON Ilenu Mpu paboTe KOHAEHCATOPOB U
noTpeduTeNeH SJIEKTPOIHEPTHH.
B ToM unciie npakTHYeCKUX M J1a00PATOPHBIX 3aHATHH 4/0
[IpakTuueckoe 3anstue Nel2 2/0 OK 01, OK | ITPy5, IIpy9, [1P62,ITP66,
Pemenue 3amgau o teme «DJIEKTPOCTATHUKAY 02, OK 03, | IIP67, MP1, MP3, MP15 MPI12,
OK 09 MP13, MP17, MP19, MP 20, MP45,
MP42, MP 43, MP8§, MP10
[Ipaktuueckoe 3anstue Nel3 2/0 OK 01, OK | TIPyS5, IIpy9, 11P62,ITP66,
Pemenune 3amau no teme «CoequHEHUE KOHJEHCATOPOB B 02, OK 03, | IIP67, MP1, MP3, MP15, MPI12,
OGaTtapero» OK 09 MP13, MP17, MP19, MP 20, MP45,
MP42, MP 43, MP§, MP10
Tema 4.2 JAuaakTuyeckue eIMHUIbI, COIePKAHNE 22/10
HocTostHHBIN
IEKTPHYECKHil TOK. Cuna toka. ITocTosiHHBIN TOK. 2/0 OK 01, I1P61, TTPG2, ITP63, I1P64,

VYcnosus CYIIECTBOBAHUSA MMOCTOSTHHOTO OK 02, OK | ITP6S5, ITP66, TIIPGS, IIPGY9, IIPyl,
NEKTpUYecKoro toka. Mcrounuku toka. Hanpsbxkenne U u 03, OK 06, | ITPy2, IIpy3, Ilpy4, IIPy5, IIPylO,
DJ1C €. OK 07, IMPyl11, TIPy13, JIP25, MP4, MP6,

3akoH OMa Uit yJacTKa LETH. OK.09 MP13, MP17, MP18§, MP19, MP20,

DNEeKTpUUECKOe  CONMPOTUBIEHHE.  3aBUCHUMOCTH
CONPOTHUBIIEHUS] OJTHOPOJHOTO MPOBOAHUKA OT €r0 JIJTUHBI
M IUIOIIAJM  IIONEPEYHOro  CeyeHus. Y JelabHoe
CONPOTHUBIICHUE BEILIECTBA.

[locnenoBarenbHOe, MapajjielIbHOE,  CMEIIaHHOE

JIPS, JIP6, JIP32, MP21, MP23,
MP44, MP38, MP39, MP46, JIP14,
JIP13, JIP12, JIP28, JIP31




COCIMHEHUE TPOBOJHUKOB. PacueT  pa3BeTBIECHHBIX
anekTpuueckux nenei. [Ipasuna Kupxroda.

Pabora onmekTpuueckoro Toka. 3akoH Jxoyus-
Jlenna.

MomHOCTh  3JIEKTPUYECKOTO  TOKA.
MOIIIHOCTb, BbIJIEJIsieMasi Ha pEe3UCTOpE.

OJIC v BHYTpEeHHEE COMPOTUBIICHUE UCTOYHUKA TOKA.
3akoH Oma a8 MOJIHOM (3aMKHYTOM) 3JIEKTPUYECKON
nenu. MomHoCTh HCTOUHKKA TOKa. KopoTkoe 3aMbIkaHue.

KoHnneHncarop B 11enu NOCTOSIHHOTO TOKa.

TemnoBas

IIpodeccnonanbHO- OpHEHTHPYIOLIEE COAEPKAHUE 2/0 OK 01, [1PG1, I1P62, ITPG3, I1P64,
Paznuunsie geiictBus Toka. CriocoObl peaOTBpAIICHUS OT OK 02, OK | ITP65, I1P66, TIIP68, IIPGY, IIPyl,
KOPOTKOTO 3aMblkaHus. Buael npegoxpanurened. UreHne 03, OK 06, | IIPy2, Ilpy3, IIpy4, IIPyS, IIPylO,
JNEKTpUYECKUX  cxeMm. Pacuer mapameTpoB  Lenw. OK 07, 0K | IIPyl1, IIPyl3, JIP25, MP4, MP6,
TexHu4yeckue ycTpoucTBa U TEXHOJOTHMUYECKHE MPOLIECCHI: 09, OK 10, | MP13, MP17, MP18, MP19, MP20,
aMIIEPMETP, BOJIBTMETP, PEOCTAT, CYETUUK DJIECKTPUUECKOU OK 11 JIPS, JIP6, JIP32, MP21, MP23,
sHepruu. Pacxog u  yder SHepropecypcoB TEIIOBOM IIK 1.1 MP44, MP38, MP39, MP46, JIP14,
SHEPTUH. K 2.2 JIP13, JIP12, JIP28, JIP31
Bunael coeguHeHHsT OCBETUTENBHBIX NPHOOPOB B
noMenieHusxX. Vcrmoap30BaHHE TEILUIOBOIO JICHCTBUS
TOKa Ju1si 00paboTKHU JieTaneil 1 MHCTPYMEHTOB.
B ToM 4nciie npakTHYECKHUX U J1a00PATOPHBIX 3aHATUH 18/10
[Ipaktuueckoe 3anstue Neld 2/0 OK 01, OK | TIPy5, TIpy9, 11P62,ITP66, T1PG7,
Pemenue 3anau «3akonsl OMa. CONpOTUBICHUEY 02, OK 03, | MP1, MP3, MP15, MP12, MP13,

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

MP 43, MP8, MP10

[Ipaktnueckoe  3anstue  Nel5  Pemenme — 3amau 2/0 OK 01, OK | TTPy5, IIpy9, 11P62,ITP66, T1PG7,
«CMelIaHHOE COeIMHEHUE MMPOBOIHUKOBY 02, OK 03, | MP1, MP3, MP15, MP12, MP13,

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

MP 43, MP8, MP10

[TpakTrdeckoe 3ausTue Nol6 2/0 OK 01, OK | TIPy5, IIpy9, 11P62,ITP66, T1PG7,
Pemienne 3amau mo Teme «Pabora, MOIIHOCTH H 02, OK 03, | MP1, MP3, MP15, MP12, MP13,
COIPOTHUBIICHUE DIICKTPUIECKOTO TOKA» OK 09 MP17, MP19, MP 20, MP45, MP42,

MP 43, MP8, MP10




JlaGopaTtopHoe 3ansiTre No§

2/0

OK 01, OK

TIP62, TIP66, T1P6S, IIPy3, [py7,

«OrnpeznenenHue yaelbHOTO COIIPOTUBIIEHUS IPOBOIHUKAY 02, OK 05, | ITPy8, ITPyl10, ITPy12, I1P610, IIpy2,
OK 07, OK | ITPy12, ITP610, MP3, MP5, MP15,
04 MP28, MP31, MP32, MP33, MP34,
OK 09, MP37, MP54, MP55, MP 56, MP 43,
JIP34, JIP32,
IIpodeccnoHaILHO-OPHMEHTHPOBAHHOE COIeP:KAHUE 10/10
JlaGopaTopnoe 3ansiTue No9 212 OK 01, OK | ITP62, I1P66, IIPGS, IIPy3, Ilpy7,
«IKCHepUMEHTANIbHAsI TTPOBEPKA 3aKOHOB MMAPALIEIBLHOTO 02, OK 05, | ITPy8, I1Py10, [TPy12, TIP610, Ilpy2,
1 MOCJIEA0BATENBLHOTO COSTMHEHUS TIPOBOJTHUKOB OK 07, OK | ITPyl12, IIP610, MP3, MP5, MPI15,
04 MP28, MP31, MP32, MP33, MP34,
OK 09, MP37, MP54, MP55, MP 56, MP 43,
MK 1.1 JIP34, JIP32,
JlaGopaTtopnoe 3ansTue Nel( 2/2 I[IK 2.2 [1P62, IIP66, IIPGS, IIPy3, Ilpy7,
«3yuenue paborsl Mynptumerpa. Onpenenenue 3C u [TPy8, I1Py10, ITPy12, TIPG10, Ilpy2,
BHYTPEHHETO COINPOTUBJIEHUS MCTOYHUKA SJIEKTPUUYECKOU [TPy12, IIP610, MP3, MPS5, MPI15,
SHEPrUU» MP28, MP31, MP32, MP33, MP34,
MP37, MP54, MP55, MP 56, MP 43,
JIP34, JIP32,
Jlaboparopnoe 3ausitue Nel 1 212 OK 01, OK | ITP62, TIIP66, IIPGS, IIPy3, Ilpy7,
«Omnpenenenue TeMrepaTypHOro Koduimenta Meamn» 02, OK 05, | ITPy8, I1Pyl10, ITPy12, I1P610, Ilpy2,
OK 07, OK | ITPy12, IIP610, MP3, MP5, MPI15,
04 MP28, MP31, MP32, MP33, MP34,
OK 09, MP37, MP54, MP55, MP 56, MP 43,
MK 1.1 JIP34, JIP32,
JlabopaTtopnoe 3ansitue Nel2 2/2 K 2.2 [1P62, I1PG6, ITPGS, TTPy3, Ilpy7, I1Py8
«OmnpeneneHue  CONPOTUBIEHUS  PE3UCTOpPAa  METOAOM [1Py10, ITPy12, IIP610, Ilpy2, [1Py12
MapKHPOBKN» I[1P610, MP3, MP5, MP15, MP28
MP31, MP32, MP33, MP34, MP37
MP54, MP55, MP 56, MP 43, JIP34
JIP32,
JlaGopaTtopHoe 3ansTue Nel3 2/2 OK 01, OK | TTP62, ITP66, ITPGS, ITPy1, ITPy13,
«Onpenenenue KIIJI nHarpeBareneii» 02, OK 05, | ITPy3, IIPyS, Ilpy7, I1Py8, I1Py10,
OK 06, OK | ITPy12, ITIP610, IIpy2, [TPy12,

07, OK 04

I1P610, MP3, MP5, MP15, MP23,




OK 09

JIP26, , MP28, MP31, MP32, MP33,

K 1.1 MP34, MP37, MP44, MP47, MP48,
K 2.2 MP54, MP55, MP 56, MP 43, JIP34,
JIP32,
Tema 4.3 JuaaKkTu4yecKkue eIMHUIbI, COepPKAHUE 11/4
DJleKTPUYECKUH TOK
B PATHMHBIX CPeax DneKTpruyecKasi MPOBOJAUMOCTD Pa3IUYHBIX BEIICCTB. 5/0 OK 01, I1Po1, ITP62, ITP63, I1P64,
OJIeKTpOHHAsE  IPOBOJUMOCTH  TBEPIBIX  METAJIOB. OK 02, OK | ITP65, ITP66, ITPGS, ITPGY, I1Pyl,
3aBUCUMOCTb COMPOTHUBIJICHUSI METAJNIOB OT TEMIIEPATYPhI. 03, OK 06, | [TPy2, I1py3, IIpy4, [1PyS5, [1Py10,
CBepXnpoBOAUMOCTb. OK 07, [TPyl1, I[IPy13, JIP25, MP4, MP6,
Onektpuyeckuii TOK B Bakyyme. (CBolicTBa OK.09, OK | MP13, MP17, MP18, MP19, MP20,
3JIEKTPOHHBIX ITyYKOB. 10, OK 11 | JIPS, JIP6, JIP32, MP21, MP23,
[TonynpoBonuuku. CoOCTBeHHass W  NpPUMECHas MP44, MP38, MP39, MP46, JIP14,
MPOBOJMMOCTh  MOJyHpoBOAHUKOB.  CBoiictBa  p-N- JIP13, JIP12, JIP28, JIP31
nepexoja. [lomynpoBogHUKOBBIE TPUOOPHI.
DNEeKTPUYECKHUM TOK B AIEKTPOJIUTAX.
DNIEKTPOIUTHYECKAsT AUCCOUUALMS. DJIEKTPOTIU3. 3aKOHBI
®dapanes IS DJIEKTPOJIU3a.
DneKkTpuyecknii Tok B razax. CamMoCTOATENbHBIN U
HECAMOCTOSITEIbHBIN pas3psi. Paznuunbie THIIBI
CaMOCTOATENBHOrO paspsaaa. Monuus. [1nazma.
TexHuueckue  ycTpoWcTBa U MPaKTUYECKOE
MpUMEHEHHUE:  Ta30pa3psaHbIe  JIAMIBI,  AJIEKTPOHHO-
Jay4deBas TpyOKa, MOJYMPOBOJHUKOBBIE MPUOOPHI: AHOI,
TpaH3ucTOp,  (oTroaMon,  CBETONMOM,  TaJbBaHHUKA,
paduHUpOBaHUE MeEJIH, BBITIJIABKA AITFOMUHUS,
AIIEKTPOHHAS] MUKPOCKOTIHSI.
PaGora MOJIYTIPOBOHUKOBBIX JIaTYNKOB
MIPUCYTCTBUSI Y IBHOKCHUSI.
B ToM 4nc/Ie NPaKTHYECKUX U JJa00PaTOPHBIX 3aHATHI 6/4
[IpakTuueckoe 3ansTue Nel7 2/0 OK 01, OK | TTPy5, IIpy9, 11P62,ITP66, T1PG7,
Pemienne 3amau mo Teme «IJEKTPUUYECKUM TOK B 02, OK 03, | MP1, MP3, MP15, MP12, MP13,
PAa3JIWYHBIX CPEIAX» OK 09 MP17, MP19, MP 20, MP45, MP42,

MP 43, MP8, MP10




IIpodeccnonabHO- OPHEHTHPYIOLIEE COEPKAHUE

4/4

JlaGopaTopnoe 3ansitue Nel4 2/2 OK 01, OK | T1P62, ITPG6, ITP6S, ITPy3,
«OmnpeneneHue EKTPOXUMUUYECKOTO SKBUBAJICHTAa ME/IU B 02, OK 05, | Ilpy7, ITPy8, ITIPy10, ITIPy12, IIP610,
IpoIriecce IEKTPoIn3a Cyabpara Meau» OK 07, OK | Ilpy2, IIPyl2, IIP610, MP3, MPS5,
04 MP15, MP28, MP31, MP32, MP33,
OK 09, MP34, MP37, MP54, MP55, MP 56,
MK 1.1 MP 43, JIP34, JIP32,
JlaboparopHoe 3ansitue Nel5 2/2 K 2.2 I1P62, IIP66, IIPGS, IIPy3, Ilpy7,
«3aBUCUMOCTb COIIPOTHUBIIEHHS OT TEMIEpPaTypbl 00pa3LoB [1Py8, I1Py10, ITPy12, IIPG10, Ilpy2,
METAJLJIA U MOJYIPOBOJIHUKA [TPy12, I1P610, MP3, MPS5, MPI15,
MP28, MP31, MP32, MP33, MP34,
MP37, MP54, MP55, MP 56, MP 43,
JIP34, JIP32,
Tema 4.4 MaruutHoe | lugakTuveckue eIMHUIbI, COEPKAHUE 7/0
Hoae BzaumopneiictBue ~ IOCTOSHHBIX ~ MAarHUTOB U 1/0 OK 01, I1P61, I1P62, T1PG3, I1P64,
MPOBOJIHUKOB € TOKOM. MarnutHoe 1mosne. Bekrtop OK 02, OK | ITP65, I1P66, IIPGS, IIPG9, IIPyl,
MarHuTHo — uHAykumu.  IIpuHnun — cynmepnosuuuu 03, OK 06, |ITPy2, Ilpy3, IlIpy4, IIPyS5, IIPyl0,
MAarHUTHBIX MoJed. JIMHUM MarHUTHON MHIYKIIHUH. OK 07 [TPyl11, IIPyl3, JIP25, MP4, MP6,
MarautHoe Moje MPOBOAHHKA C TOKOM (IIPSIMOTO MP13, MP17, MPI18, MP19, MP20,
MPOBOJIHUKA, KATYIIKH UM KPYroBoro BuTKa). OmbIT JIPS, JIP6, JIP32, MP21, MP23, MP44,
Opcrena. MP38, MP39, MP46, JIP14, JIP13,
Cunia AMriepa, ee HampaBJICHUE U MOYJIb. JIP12, JIP28, JIP31
Cuna JlopeHia, ee HampaBl€eHHE U MOAYJb.
JBrm>keHue  3apsHKEHHOM  4YacTUUbl B OJHOPOJHOM
MarHuTHOM noje. Pabora cunel JlopeHia.
MarnutHoe mnose B BemiecTBe. DeppoOMarHeTHKH,
napa- ¥ IuaMarHeTHKH.
IIpodeccnonanbHO- OpHEHTHPYIOLIEE COAEPKAHUE 2/0 OK 01, [1P61, I1P62, ITPG3, I1P64,
VYerpoiicTBa, OCHOBaHHbIE Ha  CHUJIOBOM  JIEMCTBHH OK 02, OK | ITP65, TIIP66, IIP68, IIP69, IIPyl
MarHUTHOTO IOJIA. 03, OK 06, | IIPy2, Ilpy3, Ilpy4, IIPy5, IIPyl0
Y4ér  AelCTBHST ~ MarHUTHBIX  [OJEW  IIpHU OK 07, 0K | ITPyl1, IIPyl3, JIP25, MP4, MP6
pa3MelieHn TPOBOJHUKOB UM MOTpeOuTene B 10TIK 1.1 | MP13, MP17, MP18, MP19, MP20
nomernieHun. OOBICHEHUE POJIM MATHUTHOTO TOJIS IIK 2.2 JIP5, JIP6, JIP32, MP21, MP23, MP44




3eMJIH B )KM3HU PACTEHUM, )KUBOTHBIX, YEJIOBEKA

MP38, MP39, MP46, JIP14, JIP13
JIP12, JIP28, JIP31

B ToM YHc/Ie MPaKTHYECKHX U JJA00PATOPHBIX 3aHATHIA 4/0
[TpakTrdeckoe 3austue Nel8 2/0 OK 01, OK | ITPy5, IIpy9, I1P62,ITPG6, I11PG7, MP1
Pemenne 3amad mo TeMe «MarHmTHOE TIOIE H €TI0 02, OK 03, | MP3, MP15, MP12, MP13, MP17
XapaKTEPUCTUKU» OK 09 MP19, MP 20, MP45, MP42, MP 43
MPS8, MP10
[Ipaktuueckoe 3anstue Nel9 2/0 OK 01, OK | ITPy5, IIpy9, I1P62,ITPG6, I11PG7, MP1
Pemienue 3aga4d no teme «/lelicTBMEe MAarHUTHOTO MOJIA Ha 02, OK 03, | MP3, MPI15, MP12, MP13, MP17
3apsaa» OK 09 MP19, MP 20, MP45, MP42, MP 43
MPS8, MP10
Tema 4.5 JupaKkTH4YecKne eTMHUIbI, COepPKAHUe 8/0
DJIeKTPOMarHuTHasi
HHAYKLHS SIBnenue aneKTpoMarHuTHOM WHAYKIMU. [loTok BekTOpa 2/0 OK 01, I1P61, 11P62, I1P63, 11P64,
MarHuTHOM  wHAykuuu. OJC  uHaykuuu.  3aKkoH OK 02, OK | ITP65, I1PG66, IIPGS, IIPG9, IIPyl,
NIEKTPOMAarHUTHOM  uHAykuuu  @Papanesa. Buxpesoe 03, OK 06, | IIPy2, Ilpy3, Ilpy4, IIPy5, IIPylO,
anexktpuueckoe nose. Toku Dyko. OK 07 [IPyl1, IIPy13, JIP25, MP4, MPG6,
OJC uHOyKuuM B TPOBOJHUKE, IBIIKYIIEMCS B MP13, MP17, MP18, MP19, MP20,
OZHOPOJHOM MArHUTHOM II0JIE. JIP5, JIP6, JIP32, MP21, MP23,
[TpaBuno Jlenua. MP44, MP38, MP39, MP46, JIP14,
NunyktuBHOCTh. KaTymika MHAYKTHUBHOCTH B LN JIP13, JIP12, JIP28, JIP31
MOCTOSTHHOTO ~ ToKa. SBnenme camomuaykiuu. JJC
CaMOUHTYKITUH.
DHeprus MarHUTHOTO TIOJISl KATYIITKHA C TOKOM.
DNEKTPOMarHuTHOE MOJIe.
IIpodeccuonanbHO- OPHEHTHPYIOLIEE COIEPKAHUE 2/0 OK 01, [1P61, TTPG2, ITP63, I1P64,
[Ipumenenue AIEKTPOMArHUTHOMN WUHIYKIUU B OK 02, OK | ITP65, IIP66, IIP68, IIPGY, IIPyl,
YCTPOMCTBAX W arperarax. 03, OK 06, | ITPy2, IIpy3, Ilpy4, IIPy5, IIPyl0,
IIpaBuia paboTsI Hu pa3MeLeHus aHTEHH, OK 07,OK | ITPyl1, IIPyl3, JIP25, MP4, MP6,
TpaHchOopMaTOpOB H TEHEPATOPOB B 30HAX CHIBHBIX 10, 0K 11 | MP13, MP17, MP18, MP19, MP20,
MarHuTHBIX TMoJen. J[lpoccenbHble Karymku. DeppuTsl. IIK 1.1 JIPS, JIP6, JIP32, MP21, MP23,
Karymka 3axuranust K 2.2 MP44, MP38, MP39, MP46, JIP14,

JIP13, JIP12, JIP28, JIP31




B ToM umciie mpakTHYeCcKUX U J1A00PATOPHBIX 3AHATHH

4/0

[Ipaktuueckoe 3anstue Ne20 OK 01, OK | ITPy5, IIpy9, 11P62,ITPG6, I11PG7, MP1
Pemenne 3amau nmo teme «IEKTPOMArHUTHAsT MHIYKIIMSL. 2/0 02, OK 03, | MP3, MP15, MP12, MP13, MP17
3aKOH 3JIEKTPOMarHuTHON WHTYKIIH OK 09 MP19, MP 20, MP45, MP42, MP 43
MP§, MP10
OK 01, OK | TIPyS5, Ilpy9, I1P62,ITP66, I1P67, MP1
[Ipaktuueckoe 3anstue Ne2 1 2/0 02, OK 03, | MP3, MP15, MP12, MP13, MP17
Pemenue 3amad no reme «CaMOUHIYKITUS OK 09 MP19, MP 20, MP45, MP42, MP 43
MP§, MP10
Paznen 5 KosieGaHust ¥ BOJIHBI 32/8
Tema 5.1 JIniakTuyecKue eIMHUIbI, COJIePKAHUE 8/4
MexaHnuueckue Koneb6arenpuas cucrema. CBoOOIHBIC KOJIEOaHUS. 2/0 OK 01, I1P61, ITPG2, ITP63, I1P64,
K0JIe0aHHUS M BOJIHBI l'apmonnueckne koneOaHus. KuHemarnueckoe u OK 02, OK | ITP65, I1PG6, IIPGS, IIPG9, IIPyl,
JTUHAMHUYECKOE OIHUCaHUE. ODHEPreTHYECKOE OIHUCAHHE 03, OK 06, | I1Py2, IIpy3, Ilpy4, IIPy5, IIPyl0,
(3aKOH COXpaHEHMsI MEXaHMYEeCKOW »sHepruu). BwiBox OK 07, [IPyl1, IIPyl13, JIP25, MP4, MP6,
JTUHAMHUYECKOTO OMKMCAHUs TapPMOHHMYECKUX KOJICOAHHMH u3 OK.09, OK | MP13, MP17, MP18, MP19, MP20,
WX DHEPreTUYECKOr0 U KHHEMATHYECKOIO OMHCAHUS. 10,0K 11 | JIP5, JIP6, JIP32, MP21, MP23,

Ammuiutyna u ¢aza konebanuid. CBsi3b aMIUIUTYAbI
Koje0aHUM  HMCXOAHOM  BEJIMYMHBI €  aMIUIUTyJaMU
KOJIEOAHUH ee CKOPOCTU M YCKOPEHHSI.

Ilepuong u wyactora konebGanuil. Ilepmon ManbIx
CBOOOJHBIX KOJeOaHM MaTeMaTHYeCKOro MasiTHHKA.
[Tepuon cBOGOAHBIX KOJIEOAHUMN TTPY>KUHHOTO MASITHHUKA.

Ilonstue 0 3aTyXarolux KOJIEOAHUSX.
Boinyxknennsie  konebanus. Pe3zonanc. Pe3oHaHcHas
KpuBas. BiusiHue 3aTyxaHus Ha BUJl PE30HAHCHON KPUBOM.
ABTOKOJIE0aHUS.

Mexanuueckue BOJIHBI, YCIIOBUS ux
pacnipoctpaneHus. IlonmepeuHble W TPOAOIBHBIE BOJIHBIL.
Ilepuon, CKOPOCTH pacHpOCTpPaHEHUS M JUIMHA BOJIHBI.
CBolicTBa MEXaHUYECKUX BOJIH: OTPaXKEHUE, MPETOMIICHUE,
uHTEephepeHIMs U AU(PaKIHSL.

3Byk. CkopocTth 3Byka. I'pomkocTh 3ByKka. BricoTa
toHa. TemOp 3ByKa.

MP44, MP38, MP39, MP46, JIP14,
JIP13, JIP12, JIP28, JIP31




[IlymoBO€ 3arpsi3HEHNE OKPYKAIOIIEH CPEIbI.

[Ipumenenne Y3U s omnpeneseHuss KadecTBa
MaTepuaJoB M KOHCTPYKUHMH. VYUéT mapameTpoB
KOJIe0aTEIbHOTO JBIKEHHUS IPpH paboTe MOCTOBOTO U
aBTOKpaHA: aMIUIMTYyJla U YacToTa KoyieOaHUW TI'py30B.
Pesonanc um ero yuér mnpu pabore oOOpyIOBaHUS,
TPAHCIIOPTHBIX MAIINH, OJIBECHBIX KOHCTPYKIUH.

Onpenenenue U napamMeTpsl KoJeOaHUN B pa3TUIHBIX
MOBTOPSIOUINXCSA Mpolieccax Mpu paboTe U 00CTyKUBaHUU
MAaIIiH U 000pyIOBaHUSI.

B ToM unciie npakTHYECKHUX M J1a00PATOPHBIX 3aHATHH 6/4
[TpakTrdeckoe 3austue No22 OK 01, OK | ITPy5, IIpy9, [1P62,ITP6
MexaHndeckre KojieOaHus U UX XapaKTePUCTUKH 2/0 02, OK 03, | 6, IIP67, MP1, MP3, MP15, MP12
OK 09 MP13, MP17, MP19, MP 20, MP45
MP42, MP 43, MP§, MP10
IIpodeccnoHaIbHO-0PHEHTHPOBAHHOE COAECPKAHUE 4/4
JlaGopaTtopnoe 3ansitue Nel6 2/2 OK 01, OK | T1P62, TTP66, ITP68, ITPy3, I1py7, [1Py8
«[IpoBepka  3akOHOB  KoJeOaHMIl  MaTeMaTHYECKOTro 02, OK 05, | ITPyl10, ITPy12, I1IP610, Ilpy2, ITPyl12
MasiITHAKa) OK 07, 0K | I[TP610, MP3, MPS5, MPI15, MP28
04 MP31, MP32, MP33, MP34, MP37
OK 09, MP54, MP55, MP 56, MP 43, JIP34
K 1.1 JIP32,
JlaboparopHoe 3aHsTHE Nel7 212 K 2.2 [1P62, ITP66, TTP68, T1Py3, Ipy7, ITPyS
«3y4yeHne 3aKOHOB MIPYKMHHOTO MASITHUKA) ITPy10, ITPy12, IIPG10, Ilpy2, [1Pyl12
I[1P610, MP3, MPS5, MP15, MP28
MP31, MP32, MP33, MP34, MP37
MP54, MP55, MP 56, MP 43, JIP34
JIP32,
Tema 5.2 JlunakTuyeckne eTMHUIBI, COIePKAHUE 16/2




DJIeKTPOMArHUTHbIE
KO0JIeOaHMS U BOJIHBI

KoneobarensHbIi KOHTYD. CBoOoOgHBIE
AJIEKTPOMAarHUTHBIE Kosie0aHus B UJ€aIbHOM
kojeOarenbHOM KOHType. Popmymna Tomcona. Css3b
aMIUIMTYZbl 3apsja KOHJEHCATOpa C aMIUIMTYAOWH CHJIBI
TOKa B K0JIeOaTeIbHOM KOHTYpE.

3aKOH  COXpaHEHUs SHEpPruu B  HJI€AJIbHOM
KoJ1e0aTeIbHOM KOHTYpE.

3aryxaroiue AJIEKTPOMATrHUTHBIE KoJIeOaHusl.
BriHyX1eHHbIE 3JIEKTPOMarHUTHBIE KOJICOaHMUSI.

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

CuHycouganpHblii nepeMeHHbIH TOK. Pesucrop,
KOHJIGHCATOp M KaTyllKa WHAYKTUBHOCTH B LENU
CHUHYCOM/IAJIbHOTO TIEPEMEHHOI0 ToKa. Pe3oHaHC TOKOB.
Pe3onanc HanpsKeHUN.

N neanbHblil TpaHcpopmarop. [IpousBoactso,
nepeaaya v NoTpediIeHue 3IEKTPUIECKON SHEPIHH.

OKOJIOTUYECKHE  PHUCKHU npu MIPOU3BO/ICTBE
AIIEKTPOIHEPTUH. Kynberypa MCIIOJIb30BaHUs
AIIEKTPOIHEPTUU B MTOBCETHEBHOMN YKU3HU.
ONEKTPOMarHuTHbIE  BOJHBL.  YCJIOBHS  M3JIy4EHUs
AIIEKTPOMAarHUTHBIX ~ BOJH.  B3aumuHas  opueHTanus

BEKTOPOB E,B,V g 3JIEKTPOMArHUTHOM BOJIHE.

CBoiicTBa 53JIEKTPOMAarHUTHBIX BOJH: OTpa)XEHUE,
MpEIOMIIEHUE, OIS pU3aIUs, uHTephepeHITUS u
TG paKIus.

[[lxama »>I€KTpOMarHUTHBIX BOJH. [IpumeHeHue
DIIEKTPOMATHUTHBIX BOJH B T€XHHUKE M ObITY. [IpuHIUIIBI
paguoCBsI3u )44 TEJIEBUICHUS. Pagnomoxarmus.
DIIEKTPOMarHUTHOE 3arps3HEHUE OKPYKAIOIIEH Cpebl.

2/0

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

10

[1PG1, I1P62, ITPG3, I1P64,

I1P65, IIP66, IIP6S, I1PGY, IIPyl,
[1Py2, Ilpy3, IIpy4, IIPyS, IIPylO,
[IPyl1, IIPyl13, JIP25, MP4, MP6,
MP13, MP17, MP18, MP19, MP20,
JIPS, JIP6, JIP32, MP21, MP23,
MP44, MP38, MP39, MP46, JIP14,
JIP13, JIP12, JIP28, JIP31

IIpodeccrnoHaIbHO- OPHEHTHPYIOLIECE COAEPKAHNE

4/0

OK 01,

I1P61, TTPG2, TTP63, I1P64,




Cuctema TerIoCHA0KeHUS: UCTOYHUK TEIJIOBOM YHEPTUU OK 02, OK | ITP65, IIP66, TIIPGS, IIPGY9, IIPyl,
(korenpHas, TOIIl); TpaHcmOpTUpPYIOIIKME YCTPOMCTBA 03, OK 06, | I1Py2, IIpy3, Ilpy4, IIPy5, IIPyl0,
TEIJIOBOM SHEPrHMM K IOMEIICHUsIM (TETUIOBBIE CETH); OK 07, 0K | ITPyl1, IIPyl13, JIP25, MP4, MP6,
TEIIONOTPEOISIFONME  TPUOOPBI, KOTOPBIC  IIEPEIAIOT 10,0K 11 | MP13, MP17, MP18, MP19, MP20,
TEIJIOBYIO SHEPIrUI0 MOTPEOUTEITIO (pamuaTopbl I[K 1.1 JIPS, JIP6, JIP32, MP21, MP23,
OTOILJICHUS, KaJiopudepsl). Texnonoruu OXpaHbl I[IK 2.2 MP44, MP38, MP39, MP46, JIP14,
OKpYXalolllel cpeabpl MpHU CKUTAHUUM OPTraHUYECKOro JIP13, JIP12, JIP28, JIP31
TOIJIMBA; ['a30BO€ TOIUIMBO M OCHOBBI €r0 CHKHUTAHUS;
npeoOpa3oBaHMsl TEIJIOTHI B AJICKTPHYECKYHD W JIpyrue
BU/JIbI SHEPTUH.
Hcnonp3oBaHMe Tiepeadyd CUTHAJIA Ha PACCTOSHUE TpU
MPOBEJICHUM PEMOHTHBIX pPab0oTa Ha MPOMBIIUICHHBIX
oOwvekTax. [IpumeHeHUE CBSI3M MEXIY PEMOHTHBIMU
OpurajgamMu pa3po3HEHHBIX 0OBEKTOB.
B ToM unciie npakTHYECKHUX M J1a00PATOPHBIX 3aHATHH 10/2
[Ipaktuueckoe 3anstue Ne23 2/0 OK 01, OK | ITPy5, TIlpy9, IIP62,ITPG6, 11P67,
Pemenne 3amad Ha BUIBI CONPOTHUBIEHHM B LEMOAX 02, OK 03, | MP1, MP3, MPI15, MP12, MPI13,
MIEPEMEHHOT0 TOKA OK 09 MP17, MP19, MP 20, MP45, MP42,
MP 43, MP8, MP10
[Ipaktuueckoe 3anstue Ne24 2/0 OK 01, OK | TTPy5, TlIpy9, IIPG2,I1PG6, 11P67,
[lepeMeHHBII 3JIEKTPUUECKHI TOK 02, OK 03, | MP1, MP3, MP15, MPI12, MPI13,
OK 09, MP17, MP19, MP 20, MP45, MP42,
OK 10 MP 43, MP8, MP10
[Ipaktuueckoe 3anstue Ne25 2/0 OK 01, OK | TTPy5, TlIpy9, II1P62,ITPG6, I1P67,
Pemenue 3anau Ha popmyiibl TpaHchopmaTopa 02,0K 03, | MP1, MP3, MPI15, MPI12, MPI3,
OK 09 MP17, MP19, MP 20, MP45, MP42,
OK 10 MP 43, MP8, MP10
[IpakTrueckoe 3anstue Ne26 2/0 OK 01, OK | TTPy5, TlIpy9, IIP62,I1PG6, 11P67,
Pemenne 3agau mo temMe «INEKTPOMArHUTHBIE KOJIEOAHUS 02, OK 03, | MP1, MP3, MP15, MPI12, MPI13,
1 BOJTHBD» OK 09, MP17, MP19, MP 20, MP45, MP42,
OK 10 MP 43, MP8, MP10
IIpodeccnonaibHO- OpUEHTHPYIONIIEE COIEPKAHNE 2/2
Jlaboparoproe 3ausiTue Nel8 2/2 OK 01, OK | ITP62, IIPG6, IIPGS, IIPyl, IIPyl3,
«Y CTpONCTBO TpaHCPopMaTopa, reHEpaTopar» 02, OK 05, | ITPy3, TIIPyS, Ilpy7, IIPy8, IIPyl0,
OK 07,0K | ITPy12,  IIP610, Ilpy2, IIPyl2,

04

I1P610, MP3, MPS, MP15, MP23,




OK 09, OK

JIP26, , MP28, MP31, MP32, MP33,

101K 1.1 | MP34, MP37, MP44, MP47, MP48,
IIK 2.2 MP54, MP55, MP 56, MP 43, JIP34,
JIP32,
Tema 5.3 JAuaaKkTu4yecKkue eIMHUIbI, COIepPKAHHE 8/2

Onruica [IpsmonuHeiiHOe  paclpocTpaHeHME  CBETa B 2/0 OK 01, I1P61, TTPG2, ITP63, I1P64,
omHopomHou cpene. Jlyd cBera. TodeuyHBI HMCTOYHHK OK 02, OK | ITP65, IIP66, IIP6G8, IIPGY, IIPyl,
CBeTa. 03, OK 06, |ITPy2, Ilpy3, Ilpy4, IIPy5, IIPylO,
OtpaxxeHune cBeTa. 3aKOHbl OTpPaXEHHUsI CBETA. OK 07, OK |I1Pyll, IIPyl13, JIP25, MP4, MP6,
[TocTtpoenne  u300paxkeHW B  IUIOCKOM  3€pKaje. 10,0K 11 |MP13, MP17, MP18, MP19, MP20,

Cdepuueckue 3epkaia.

[Ipenominenue cBeta. 3aKOHBI MPETOMIICHHS CBETA.
AOCOMIOTHBIN MOKa3aTenb npeaomiaeHus. OTHOCUTENbHBIH
nokasarelsb npenomsieHus. [locToSHCTBO 4acTOTHI CBETa U
COOTHOULIEHUE JUTUH BOJIH npu nepexoje
MOHOXPOMAaTHYECKOTO CBETA Yepe3 rpaHully pasjeiia ABYX
ONTHUYECKUX CPE/I.

Xon nmyueir B npusme. ucnepcusi cBera. CroxkHBIN
coctaB Oeroro ceta. L[BerT.

[lonHoe BHyTpeHHee oTpakeHue. lIpenenpHbI yron
MOJIHOTO BHYTPEHHETO OTPAKEHUS.

Coluparoriiue W paccewBarolie JWH3bL. ToOHKas
nuH3a. POKYCHOE pacCTOSHUE U ONTHYECKasi Cujia TOHKOU
JUH3bl. 3aBUCUMOCTb (POKYCHOTO pPACCTOSIHUS TOHKOM
cheprueckoil TMH3BI OT €€ T€OMETPUU U OTHOCUTEIHHOTO
MOKa3aTelsl MPEJTOMIICHHUS.

@dopmysia TOHKOW JIMH3BL. YBEJIWYEHHUE, 1aBAEMOE
JIMH30M.

XoJ Jy4a, NPOILIEIIIEro JIMH3Y IOJ MPOU3BOJIbHBIM

JIPS5, JIP6, JIP32, MP21, MP23, MP44,
MP38, MP39, MP46, JIP14, JIP13,
JIP12, JIP28, JIP31




yIJIIOM K €€ TJaBHOM ontuueckoil ocu. [loctpoenne
M300paXEHUM TOUYKH U OTpe3Ka MpsSMOMl B COOMPAOIIUX U
pacceuBalOIIMX JMH3aX M HX cucremax. Onruyeckue
npubopsl.  Paspewatomias  cnocoOHocTth. [n1a3  kak
onTHYECKas cucrema. [Ipenesnbr IIPUMEHUMOCTHU
r€OMETPUYECKON ONTUKH.

BonnoBas ontuka. MaTepdepennus crera. KorepeHTHbIS
UCTOYHUKU. YCJOBHS HAOMIOJEHUS MAaKCHMyMOB U
MUHUMYMOB B HHTEP(EpPEHIIMOHHOW KapTHHE OT JBYX
KOTEPEHTHBIX UCTOYHMUKOB. [Ipumepbl  KilaccHyecKux
UHTEP(PEPEHIINOHHBIX CXEM.

Hudpakmus  cera. JludpakumonHas  penierka.
VYcnoBue HaOmoOAEHUS TJIABHBIX MaKCUMYMOB  IIpH
MaJCHIA MOHOXPOMATHYECKOTO CBETa Ha MTU(DPAKIIUNOHHYIO
pemerky. [lonspuzauus csera.

[Ipumenenue 3aKOHOB ONTHKK B  paborte
reoJIe3UYeCKOro HUBEJIHUPA, HCIIOJb30BAHUE CBOMCTBA
MPSIMOJIMHEWHOTO PAaCIPOCTPAHEHHUSI CBETa B YPOBHSIX
PA3JIMYHBIX TUIOB. YYET 3aKOHOB OCBELIEHHOCTH IIPU
pacyéTre KOJIMYECTBA U BUJIOB OCBETUTEIBHBIX
IpUOOPOB.

B ToM Yuc/ie NpakTHYeCKUX U J1a00paTOPHBIX 3aHATHI

6/2




[TpakTrueckoe 3ansTue Ne27 2/0 OK 01, OK | TIPyS5, Ilpy9, I1P62,I1P66, II1P67, MP1
Pemienne 3agau mo TeMe «3aKOHBI TE€OMETPUYECKOM 02, OK 03, | MP3, MP15, MP12, MP13, MP17
OITHUKH OK 09 MP19, MP 20, MP45, MP42, MP 43
MP8, MP10
[TpakTrueckoe 3ansTue Ne28 2/0 OK 01, OK | TIPyS5, Ilpy9, I1P62,ITP66, I1P67, MP1
Pemienne 3ana4 1o Teme «3aKOHEI BOJJHOBOI OIITHIKH) 02, OK 03, | MP3, MP15, MP12, MP13, MP17
OK 09 MP19, MP 20, MP45, MP42, MP 43
MP8, MP10
IIpodeccnoHaTbHO- OPHEHTHPYIOIIEE COAEPKAHUE 212
JlaGopatopHoe 3ansatue Ne 19 Omnpepnenenue mokaszaTelns 212 OK 01, OK | ITPG2, ITP66, ITP6S, I1Py3, IIpy7, I1Py8
MIPEJIOMJICHUS CTEKJIa 02, OK 05, | ITPy10, ITPy12, TIP610, IIpy2, ITPyl12
OK 07, OK | ITP610, MP3, MP5, MP15, MP28
04 MP31, MP32, MP33, MP34, MP37
OK 09, IIK | MP54, MP55, MP 56, MP 43, JIP34
1.1 JIP32,
I[IK 2.2
Pa3nes 6. OcHOBBI CIeIIHAIBLHON T€OPUH OTHOCHTEILHOCTH. 2/0
I'panubl TPUMEHUMOCTH KJIACCUYECKOW MEXAHUKH. 2/0 OK 01, [TPyl1, TIPy2, Ilpy3, Ilpy4, IIPy5
Tema 6.1 OfHOB"' [TocTynatel crienuanbHOW TEOPHU OTHOCHTEILHOCTH. OK 02, OK | ITPyl10, TIIPyll, IIPyl13, JIP25, MP4
CHenuajibHOH TCOPHH ITpocTpaHCTBEHHO-BPEMEHHOM HUHTEPBAJL. 03, OK 06, | MP6, MPI13, MP17, MPI18, MPI19
OTHOCHTCJIBHOCTH. [IpeoOpazoBanuss  Jlopenua. YCIOBUE  NPUYUHHOCTH. OK 07 MP20, JIP5, JIP6, JIP32, MP21, MP23
OTHOCHUTEILHOCTh OJTHOBPEMEHHOCTH. 3amMmemieHue MP44, MP38, MP39, MP46, JIP14
BPEMEHU U COKPALLECHUE JUIMHBI. JIP13, JIP12, JIP28, JIP31
DHeprus U UMNYJIbC PEISTHBUCTCKOW YaCTHIIBI.
CBsi3p  Maccel ¢ DJHEprUe W HMITYJIbCOM
PENSATUBUCTCKON YaCTUIIBI. JHEPTHUs MOKOSI.
10/0
Pa3znesn 7 KsantoBas pusuka
JuaaKkTHYecKue eTUHULbI, COAepKAHNE 2/0

Tema 7.1




Kopnyckyasipao- PaBHOBecHOE TEIJI0BOE W3JIy4YEHHE (n3myueHue 2/0 OK 01, I1Po1, ITP62, ITP63, I1P64,

BOJIHOBOM yaJIu3M. aOCOJIIOTHO 4YEepHOro Tena). 3aKkoH cMmenleHus: BuHa. OK 02, OK | ITP65, I1P66, IIPGS, TIPG9, IIPyl,
I'mnoreza Ilmanka o kBaHTax. @OTOHBI. DHEprus u 03, OK 06, | IIPy2, IIpy3, IIpy4, IIPyS, IIPylO,
umnynsc porona. @ororddexr. OmpiTel A.I'. Cronerona. OK 07, OK | IIPyl1, IIPyl3, JIP25, MP4, MP6,
3akoHbl Qotorddexra. VYpaBHeHHME DWHINTECHHA IS 10 MP13, MP17, MP18, MP19, MP20,
dorordpdexra. "KpacHas  rpanuna"  dorodddekra. JIP5, JIP6, JIP32, MP21, MP23,
JlaBnenne cBera (B YAaCTHOCTH, JIAaBJICHHE CBETa Ha MP44, MP38, MP39, MP46, JIP14,
a0COJIFOTHO TOTJIOMIAIONIYI0 M a0COJIFOTHO OTPaXKaIOIIYIO JIP13, JIP12, JIP28, JIP31
noBepxHocTh). Omnwitel  IILH. JleGeneBa. BosHOBBIC
cBoiicTBa yactul. Bosnbl ne bpoinsa. JlnuHa BOJHBI 1€
bpoiinsg u pa3mepsl o0jacTu JOKalW3alUU ABMXKYIIEHUCS
YaCTHIIBI. KopnyckynspHo-BoIHOBOM Ty aJii3M.

HMudpakus s1exkTpoHOB Ha Kpucramiax. Crenuduka

HU3MEPEHUI B MHUKPOMHUPE. CooTHotieHust

HeonpeneaeHHocTel [ elizenoepra.

[Ipumenenus JTATYNKOB JIBUKEHUS, JTATYNKOB

OPUCYTCTBHUS, (OTODPIEMEHTOB TMpPHU OIKCIUTyaTallikd U

PEMOHTE TPOMBIIIIEHHOTO 00opynoBanus. [Ipumenenue

COJTHEUHBIX OaTapeil B PEMOHTHBIX COOPYKEHHUSIX.

B TOM 4nc/Ie IPaKTHYECKUX U J1a00PATOPHBIX 3aHATHIM 2/0

[Ipaktuueckoe 3anstue Ne29 2/0 OK 01, OK | TIPy5, IIpy9, I1P62,ITP66, I1P67, MP1

Pemenne 3amau mo Teme «3akoHbl (oTodddexTa. 02, OK 03, | MP3, MPI15, MP12, MP13, MP17

YpaBHeHHe DUHIITEITHAY. OK 09, OK | MP19, MP 20, MP45, MP42, MP 43
10 MPS§, MP10

Tema 7.2 JAniakTuyecKkue eMHUIbI, COIePKAHUE 4/0

Crtpoenue atoma OneITBl 1O MCCIEIOBAHUIO CTPOEHUS  aToMma. 2/0 OK 01, I1P61, ITP62, ITP63, I1P64,
[Tnanerapnas monens atroma Pezepdopna. OK 02, OK | ITP6S5, ITP66, TIIPGS, IIPGY9, IIPyl,

IToctynmarel  bopa. WM3nydenue U IOIVIOLICHUE 03, OK 06, | ITPy2, IIpy3, Ilpy4, IIPy5, IIPylO,
(GbOTOHOB IIpU Mepexojie aToMa ¢ OJHOTO YPOBHS SHEPTUU OK 07, [IPyll, IIPy13, JIP25, MP4, MPG6,
Ha JIPYromu. MP13, MP17, MP18, MP19, MP20,

Bunsr cniektpoB. CnekTp ypOBHEH 3HEpPrMM aTroMa JIPS, JIP6, JIP32, MP21, MP23,
BOJIOPO/IA. MP44, MP38, MP39, MP46, JIP14,

CrnoHTaHHOE W BBIHYXICHHOE W3JTyde€HHUE CBETA. JIP13, JIP12, JIP28, JIP31
Jlazep.

B ToM 4uc/ie NpaKkTHYeCKUX U J1a00pATOPHBIX 3aHATHI 2/0




[TpakTuueckoe 3anstue Ne 30
«3anuch AAepHbIX peakiuil. CTpoeHue aToMOB U aTOMHBIX
anaep. 3aKOH paiiOaKTUBHOTO Paclaiay.

2/0

OK 01, OK
02, OK 03,
OK 09

TIPy5, [py9, [IP62,IIPG6, I1P67, MPI
MP3, MPI5, MPI2, MP13, MP17
MP19, MP 20, MP45, MP42, MP 43
MP8, MP10

Tema 7.3
ATOMHOE s1IpO

JAupakTuyecKkne eIMHUIbI, COIEePKAHHE

2/0

Hyxnonnas mozens siapa I'eiisendepra - MBaneHko.

3apsg  sapa.  MaccoBoe  uuciio  aapa.  M3oTombl.
PagnoaktuBHOCTh.  Anb(da-pacmaa.  DNEKTPOHHBIA |
MO3UTPOHHBIM Oera-pacnan. [amma-uznydeHue. 3aKkoH
PaaMOAaKTUBHOIO pacnajga. PaauoakTWBHBIE W30TOIBI B
npupoge.  CBoiicTBA  HMOHU3HMPYIOLIETO  M3JIyYEHHUS.
BiusiHue pagMoOakTMBHOCTM Ha JKMBBIE  OPTaHU3MBI.
EctrectBennblii (oH wuznydenus. Jlozumerpus. DHeprus
CBSI3M HYKJIOHOB B sjipe. SnepHbie cwibl. [ledekT Macch
anpa. Snepuble peakuuu. JlereHue W CUHTE3  sAIEp.
Snepuslie pEaKTOpB.L. [IpoGnembr yIIPaBIseMOro
TEPMOSIAEPHOTO  CHUHTE3a.  DKOJIOTMUECKHE  ACIIEKTHI
pa3BUTHUSA SIACPHOM JHEPreTHKU. MeToabl perucTpanuvu 1
UCCIIEIOBAHMS DJIEMEHTAPHBIX YaCTHLL.
DyHIaMEeHTAIbHBIE B3aUMOICHCTBHS. bapuoHbl, ME30HBI U
nentoHsl. [Ipencrasnenne o CrannaptHoi mozxenu. Ksapk-
INIFOOHHAs Mozenb anpoHoB. dusmka 3a mpenenamu
CranpmaptHoil Moxaenu. TemHas warepuss M TeMHas
sHeprus. EnuHcTBO (hri3nueckoil kKapTHHBI MUpa.

OO6pa3oBaHue pajoHa B MOMEIICHUSIX. 3alluTa OT
pamManuM IIpyU  JKCIUTyaTallMM Tapakel u LEeXO0B C
paJlMOAKTUBHBIMM BEIIECTBAMHU.

2/0

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

11

I1P61, TTPG2, ITP63, I1P64,

I1P65, ITP66, I1P68, IIPGY, IIPyl,
[1Py2, Ilpy3, IIpy4, IIPyS, IIPylO,
ITPy11, IIPyl13, JIP25, MP4, MP6,
MP13, MP17, MP18, MP19, MP20,
JIPS5, JIP6, JIP32, MP21, MP23,
MP44, MP38, MP39, MP46, JIP14,
JIP13, JIP12, JIP28, JIP31

Pasnen 8. DiieMeHTHI ACTPOHOMHUM U ACTPOPU3MKH.

2/0

Tema 8.1 Ji1eMeHTHI
ACTPOHOMUM U
acrpodusuxu.

JuaaKkTuyeckue eTMHUIbI, COepPKAHUE

2/0

Oranel  pa3BuTHd  acTpoHomuM.  [lpuknanHoe u
MHUPOBO33PEHYECKOE 3HAYCHUE ACTPOHOMMUU.
[IpuMeHUMOCTh  3aKOHOB  (U3MKHM i OOBSCHEHMS
IIPUPOJBI KOCMHMYECKHUX 00BEKTOB. Meronsl
aCTPOHOMHUYECKUX UCCIIEIOBAHUMN. CoBpemeHHbIE
ONTHYECKUE TEJICCKOIIbI, PaguoOTENECKOIIbI,

1/0

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

10

I1P63, ITPy6, ITPy8,MP 10,




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

B TOoM 4nc/Ie IPaKTHYECKUX U J1a00PATOPHBIX 3aHATHIM 1/0
[Ipaktuueckoe 3ansitue Ne3dl «CrtpoeHue u cocraB 1/0 OK 01, OK | ITPy5, IIpy9, 11P62,ITP66, I11P67, MP1
Conneunoit cucrtemsbl. ['amaktuku. PabGora ¢ kapToit 02, OK 03, | MP3, MPI15, MP12, MP13, MP17
3BE3HOTO HEOA OK 09, OK | MP19, MP 20, MP45, MP42, MP 43
10 MPS8, MP10
IIpomexyTOUYHASI ATTECTALUSA 18
Bcero: 196/10




3.3 Ilepeyennb 1a00PaTOPHBIX M NPAKTHYECKUX PadoT

Temel
3aHATHUN

7abopaTOpHbIX W (WIM) TNPAKTHYCCKUX

Kpartkoe coneprkanue/ onucanue (11eab paboTh)

CrenunanusupoBaHHoe  00Opy/IOBaHUE,
TEXHHUYECKHE CpEACTBA, IPOTrPaMMHOE
obecrieyeHune (pu He0OXOAUMOCTH)

Paznea 2 MEXAHUKA

JlabopaTopHble 3aHATHS

JlaGopaTopHoe 3ansaTre Nel
«OmnpeneneHue MIOTHOCTH BEIIECTBA»

" OHKCHEPUMEHTAJIbHO ONPEAEIUTh IUIOTHOCTH
JKUJKOCTH U TBEPJOTO TENa;

" ONpeAeauTb LEHY JEICHUS H3MEPUTENIbHBIX
puOOpPOB, U3MEPUTH FEOMETPUUECKUE pa3MeEphl TEll,
OIpENIeNIUTh UX MAaccy, pacCUuTaTh 00bEM, pe3ysbTaT
CPaBHUTH C TaOJMYHBIMHU 3HAYEHUSIMU U YCTaHOBUTH
HOTPENIHOCTh IKCIEPUMEHTA

BECbl C  pa3HOBecaMM;  JIMHEMKa
MacmTaOHasi; LITAaHT€HIUPKYJIb;
MEH3YpKa; BELLECTBO, IIJIOTHOCTh

KOTOPOTO HYXHO ONPEACIIUTh

JlabopaTtopHoe 3ansitue No2

Omnpenenenue K03 PUIHEHTA )KECTKOCTH YIIPYTOro

TCIa

* U3y4uTh 3aBUCHUMOCTHb CHJIBI YIOPYTrOCTH OT
TUHEeHON nedopManuu; Ha mpuMepe aedopmaruu

pPacTSHKEHHST ~ OKCHEPUMEHTAIBHO  TOATBEPAUTH
CIIpaBeUIMBOCTh ~ 3aKOHa  ['yka;  ompenenuThb
pacuéTHBIM u rpadu4ecKuM crocobamu

KO3QQUIUEHT yHpyroctu (KECTKOCTh) MPYKHUHbI
(pe3uHsb);

" ONpeAeiuTb LEHY JAEJICHHUS H3MEPUTENIbHBIX
npuOOpOB, U3MEPUTH YIIIMHEHHE YIIPYTOTro Tela Mpu
pasNIUYHbIX JedopMalusix, pacCuuTaTh KO3 UIMEHT
KECTKOCTH,

® pe3yiabTar CpaBHHUTb C TaOIMYHBIMHU
3HAYCHHUAMU n YCTaAaHOBUTH MOrpCIHOCTb
9KCIICPUMCHTA

ratue ¢ MyQToii u jAepKaTensiMu,
JUHAMOMETP C UCCIEAYEMOU MPYKUHOU
Y 3aKpBITOM MIKAION (MM UCCIEqyeMbIi
JOCKYT pE3WHbl), JWHEHKa, dama OoT
BECOB, Ha0Op TPY30B C M3BECTHBIMU
maccami (1o 100 u 50 rpammoB)

IIpakTnyeckue 3aHsATHS

[IpakTnueckoe 3anarue Nel
Pemenne 3amad 1o KUHEMaTHKe.
JBUKECHUS.

YpaBHeHust

® HayuduTbhCSA pa3aMyYaTh BHJBI MEXAHUYECKOTO
JIBUKEHHUSI B 3aBHCHUMOCTH OT (DOPMBI TPAEKTOPUH U
CKOPOCTH IEpEMEILEHUsI TeJla, PAaCCUYUTHIBATh €r0
napaMeTpbl, Hay4duTbhCcsl H300paxkarb rpaduyuecku
pa3iaMyYHblE  BHJBl ~ MEXaHMYECKHUX  JIBUKCHHI,
3alUChIBaTh YpPaBHEHHUS JABM)KEHHUS, pa3ndarbh €ro
OTHOCHUTEJILHOCTB; HAy4YUThCS dbopmynupoBaTh
CIEeNIyIOIIME TIOHSATHUS: MEXaHHMYeCKoe JBUKEHHE,

HHAUBUAYAJIBHOC 3addaHUC, KOHCIICKT
JI eKHHﬁ, CIIPpaBOYHBIC MaTCPUAJIbI




CKOpOCTh W YCKOpEHHe, CHCTeMa
MEXaHUYECKUU IMPUHIUIT OTHOCHUTCIILHOCTH,

"  pocie W3YyYCHHS TEOPETHYECKOTo Marepuania
paccMoTpeTh 00pa3ell pelIeHUsT THIIOBBIX 3ajad,
BBITIOJIHUTD 3a1aHUA HpaKTH‘-IeCKOﬁ qacTHu

OTCUeTa,

[TpakTueckoe 3anstue Ne2 Pemenue 3amau Ha " HayuyuTbCA pellaTh 3a/Jadydl Ha M[apaMeTphbl | MHAUBUAYAIbHOE 33JaHHE, KOHCIEKT
napameTpbl BpallaTeIbHOTO JIBHXKCHHS BpaIIaTeJIbHOTO JIBUXKECHUSI JIEKIIMH, CIPaBOYHBIE MAaTEpUaIbI
[Ipaktuueckoe 3anstue Ne3 Pemenue 3agad 1o " pacKpBITh COJCpXKaHHE 3aKOHOB HbIOTOHA W | TeTpaiab Ui OPAKTHUECKHUX  pador,

TEMEC «BI/II[BI cun B Mmexanuke. Cuia TPECHUA I1OKOA,
CKOJIBKCHHUA, KAUCHUS, BPALLICHU A

OCOOCHHOCTH CHUJI Pa3IMYHON MPUPOJIBI, 3aKPENUTh
YMEHHSI U HABBIKU PEIICHHS 33]a4 Ha BTOPOUW 3aKOH
HrroToHa, KOT/1a Ha TENO NEHCTBYIOT HECKOJIBKO CHIT;

" [IOCJIE M3YyYEHHUs TEOPETUYECKOro MaTepuaia
paccMOTpeTh 0O0pa3enl peHIeHUsT THIIOBBIX 3ajad,
BBITIOJTHUTH 33/IaHUS IPAKTHUECKON YacTu

pydKa, METOIUYECKUE PEKOMEHAALNY T10
BBIIIOJTHEHUIO  paboOThl,  CIPAaBOYHBII
MaTepual, JMHENKa, KapaHJalll

[Ipaktuueckoe 3ansitTue Ne4 3aKoHBI COXpAHEHUS B
MEXaHUKE U UX TPUMECHEHHUE

"  3aKpenuTh YMEHHS W HaBBIKM PELICHHS 33134
Ha 3aKOHBI COXpPAaHCHUA SOHECPTHUU U UMITYJIbCa TCJIA,

" [OCTIC W3Y4YCHHsI TEOPETUYECKOTO Marepualia
paccMOTpeTh 00pasel] pEeLICHUs THUIOBBIX —3a/1ad,
BBITOJIHUTH 3a/IaHUS IPAKTHYECKOW YaCTH

TCTpaAb I IMPAKTHYCCKHUX pa60T,
py4ikKa, MCTOOAUYCCKHUEC PCKOMCHAAIUU 10
BBIITOJIHCHHU IO pa6OTLI, CHpaBO‘lHHI‘/‘I
mMarcpuall, HHHCﬁKa, KapaHgam

[IpakTrueckoe 3ansTue NeS

Pemenue 3a1a4 Ha opmyssl paboTel cuil. PaboTa n
MOIIIHOCTb. JHEpPrusi, € BHUJbl. 3aKOH COXpaHEHUs
SHEepruu

" 3aKpEeNHUTh YMCHUS W HABBIKHA PEIICHUS 3a/1a4
Ha  GopMynbl  paboOThl,  MOIIHOCTH,  3aKOHBI
COXpaHCHHUS

" [IOCJIe€ M3YyYEHHUs TEOPETUYECKOro MaTepuaia
paccMoOTpeTh 00pa3erl peIIeHWsT THIOBBIX 3ajad,
BBITIOJTHUTh 33/I1aHUS TPAKTHUECKON YacTu

TEeTpaab JJs MPaKTUYECKUX pador,
pydKa, METOIUYECKUE PEKOMEHAALINY T10
BBIMIOJTHEHUIO ~ paboOThl,  CIPaBOYHBII
Marepual, JUHENKa, KapaHIaml

[Ipaktrueckoe 3anstue Ne6. Pemenue 3amau Ha
TeMmy «PaBHOBecre aOCOIFOTHO TBEPJIBIX TEI»

" 3aKpEeNHUTh YMCHUS W HABBIKH PEHICHUS 3a/a4
Ha  GopMynbl  pabOThl,  MOIIHOCTH,  3aKOHBI
COXpaHCHHUS

" [IOCJI€ W3YYEHHUs TEOPETUYECKOTO MaTepuana
paccMoOTpeTh 00pa3erl peIIeHWsT THIIOBBIX 3ajad,
BBITIOJTHUTH 33/IaHUs TPAKTHYECKON YacTu

Paznen 3 Moaekyasipaasi
TePMOIUHAMHKA

¢uzuxka wu

JlabopaTtopHble 3aHATHSA

JlaGopatopHoe 3ansatue Ne3“IlpoBepka Ta30BbIX
3aKOHOB”

" U3Y4YUTh B3aUMOCBSI3b  MAKPOCKOMUYECKUX
MapaMeTpoB ras3a 3a/laHHOM MaccChl; ONBITHBIM MYyTEM

CunbhoH (aTFOMUHUEBBIA T€PMETHIHBII
HWIMHJIP ¢ TOQPUPOBAHHBIMU CTEHKAMU,




yoenutrcss B CNpaBEeMJIMBOCTH  3akoHa  boiins-
Mapuorra;

*  omnpenenuTh OO0OBEM U JaBJICHHWE Traza Ipu
IIOCTOSIHHOU TeEMIIEpaType npu pa3im4HoM

MOJIOKEHUHU CTEKJISTHHON TpyOKe B cocye

IIKAJION yCIOBHBIX €IMHMII, TTOPITHEM C

BCPTUKAJIbHBIM BI/IHTOM),
BO3/IyXOBO/THBIH COCIMHUTEIBHBIN
IIJIAHT, MaHOMETp, Oapomerp,

UCIBITYeMbId Ta3 3aJaHHOW MacChl —
BO31YX.

Jlabopatoproe  3amstue  Ned  Ompenenenue "  OIpEeAETUTh MOBEPXHOCTHOE HATSHKCHUE BOABI | IIMPUIl IS YUCTOM BOJBI, IIMPHUI] IS
kod(Punnenta IIOBEPXHOCTHOM IUIOTHOCTU | U MBUIBHOT'O PacTBOpPa METOJOM OTphIBA KaIlellb MBUIBHOTO pactBopa (o6bemom 5-10
KHMJKOCTH METO/IOM OTpPBIBA Kareb " WU3MEpPUTh MacCy OJHOW Kaluld, JUIMHY | M), CTakaHYMK C YUCTOM BOJIOH,
TpaHUIBl  MOBEPXHOCTHOTO  CJIOSA,  PACCUMTATh | CTAKAHYMK C MBUIBHBIM PAacTBOPOM,
K03 puIHeHT HIOBEPXHOCTHOTO HATSOKCHUS | INTAHTEHIMPKYJIb  WIA  MHKPOMET,
PacTBOPOB; OCTPO OTTOYEHHBINA KapaHJarll.
" pe3yabTaT  CpPaBHUTh C  TAaOJMYHBIMHU
3HAYCHUSMHU u YCTaHOBUTh MOTPEIIHOCTD
HKCIIEPUMEHTA
Jlaboparoproe  3anarue  NeS  OmnpeneneHue | U3SMEPUTh OTHOCUTENBHYIO BIIAXKHOCTb BO3JyXa B | rurpomerp ncuxpomerpuyeckuit BUT —

BJIA’JKHOCTHU BO31yXa U aTMOC(i)epHOFO JaBJICHHUA

naboparopun (U3MKH C TOMOIIBIO TICUXPOMETPA,

C, cTrakaH ¢ KMIISTYeHOH BOJOMH

U3MEpPUB  TEMIIEpaTypy  BJI@KHOIO M  CyXOro
TEPMOMETpa
Jlaboparoproe  3anarue  Ne6  Omnpenenenue " ONBITHBIM IyTEM OIpPEAETUTh BEIUYMHY | BEChl ~ ONTHYECKHME  Ha  IITaTHUBE;
YIEIbHON TEIUIOEMKOCTH BEILECTBA YAEIbHOM TEIUIOEMKOCTH BELIECTBA W BBISICHUTH | PA3HOBEC;  UCCIEJYEMOE  BELIECTBO;
(bu3nyecKuil CMBICT YpaBHEHHMsI TEIJIOBOTO OajaHca; | KaJlOpUMeTp; TEPMOMETD;

"  ONpENEeNUTh LEHY MOEIECHHUS H3MEPUTEIbHBIX
npuOOpOB, H3MEPUTH MacCy KaJOpUMETpPa, BOJBI,
TeJa, HarpeB TeJo, MPOU3BECTH TEIIOOOMEH C BOJIOH,
paccunTaTh TEIJIOEMKOCTD TEJA,

QJICKTPOIUIMTKA; COCY[ C BOOOM

" pe3ynbTaT  CpPaBHUTh €  TaOJUMYHBIMHU
3HAYCHHUSIMU " YCTaHOBUTH MOTPEITHOCTh
HKCIIEPUMEHTA
JlaGopaTopnoe 3ansatue Ne7 OmnpeneneHrue MOy "  HAY4YUTHCS CO3/1aBaTh KPHUCTaJUIbl, | TOBAPEHHAS] COJb, JAUCTUIUIMPOBAHHAS
YOPYTOCTH PE3UHBI MPOHAONI0IaTh POCT KpHCTaUla, W300pa3uTh €ro | Boja, BOPOHKA, IEPEBSHHAS IIMaXKKa,
STanbl rpadUIECcKH; Mapisi, CTakaHbl, HHUTKa  (Jiecka),

"  ONpelNeNuTh MOAYNIb YIPYTOCTH PE3UHBI MPHU
pAaCTsKEHUU;

" [POW3BECTH pACTSDKEHUE MIHYpa,
pasmep nedhopmaruu;

U3MEpPUB

pEe3NHOBBINA HYp JIMHOU 25—30 cM u
ceueHueM 4— 10 mm2 ,Habop rpy30B IO
0,1 KT, LLITaTUB, JIMHEKa,
HITAHTEHIIUPKYJIb UM MUKPOMETP




TaOJIMYHBIMU
MOTPEIIHOCTh

"  pe3yibTar
3HAUYCHUSIMU "
HKCIIEPUMEHTA

CPaBHUTH c
YCTaHOBUTH

HpaRanecmle 3aHATHSA

[IpakTuueckoe 3anarue Ne7
Pemienne 3amau mo Teme «OCHOBBI
VYpaBHEHHE COCTOSHUS UI€aTILHOTO ra3a»

MKT.

" 3aKpeNUTh YMEHUS W HABBIKM BBIYUCIICHUS
napamMeTpoB COCTOSIHUSI Tra3a, HCIOJIb3ysl Ta30BbIC
3aKOHbI U ypaBHeHHEe MeHnneneeBa — Knalinepona;

" [IOCJIE€ M3YYEHHUs TEOPETUUYECKOro MaTrepuasa
paccMOTpeTh oOpasell pelieHus: THUIOBBIX 3ajad,
BBITIOJIHUTD 3aJaHUSI TPAKTUYECKON YacTH

TEeTpaab [JJs MPaKTUYECKHX pabor,
pyuKa, METOJIMYECKHE PEKOMEHAAINH T10
BBIMIOJTHEHUIO ~ paboOThl,  CIPAaBOYHBII
Marepua, JuHeHKa, KapaHaml

[IpakTuueckoe 3anstue Ne§
JlaBneHue JKHIKOCTEM M TBEpAbIX Tel. 3aKOH
ITackans.

® HAY4YUTHCSI BBIYMCIIATH AABJICHHC B XKXKHUIKOCTAX
M TBEPAbLIX TCJIax, NICPECBOAUTL CAMHUIBI U3BMCPCHUA B
Pa3JINIHBbIC CUCTEMBI;

" II0CJIIC H3YUYCHHA TCOPCTUYCCKOr0 Marcpuaia
pPacCMOTPECTb O6p336].[ pCUICHHUA THUIIOBBIX 3aJa4,
BBITIOJIHUTE 3aaHus HpaKTH‘ICCKOﬁ qacTu

TCTpaAb I IMPAKTHYCCKUX pa60T,
py4ikKa, MCTOOAUYCCKHUEC PCKOMCHAAIUU 10
BBIITOJIHCHHU IO pa6OTLI, CHpaBO‘lHHI‘/‘I
Marcpuall, HHHeﬁKa, KapaHaaml

[Ipaktnueckoe 3aHsTHe Ne9 AOCOMIOTHBIE U
OTHOCHUTEIIbHBIC JIe(hOpMaIliy TBEPIBIX TEI

"  HAYYWTHCS BBIYUCIATH pasMep jaedopMaru B
TBEPIBIX TeJaX, ONPeaeNiaTh BuI jaedhopMaliuu,
NEPEBOJIUTh CIUHMIBI W3MEPEHUST B  pa3IM4YHbIC
CHUCTEMBI;

" [OCTIe W3YUYCHHsI TEOPETHYECKOTO MarepHalia
paccMOTpeTh oO0paser; pelIeHHs THIOBBIX 3ajad,
BBINOJIHUTH 3aJIaHHSI TPAKTHYECKON YaCTH

TCTpaAb OJII IPAKTHYCCKHUX pa60T,
pYy4ikKa, MCTOOAUYCCKHUEC PCKOMCHAAIUU 10
BBITTIOJTHCHHUTO pa6OTLI, cnpaBquHﬁ
Marcpuall, HHHeﬁKa, KapaHaam

[IpakTuueckoe 3anarue Ne 10

Pemenune 3a1a4 o TeMe «OCHOBBI
TepMonuHaMHUKH. [IprMeHeHHWe TmepBoro Havaia
TEPMOJIMHAMMKH K U30IpOIIEcCaM.

- 3aKpCIUTh YMCHUA W HABBIKH PCIICHHA 3aaa4
Ha TepBoe Havano TepmoauHamuku u - KITJ]
TCIIJIOBOT'O ABUI'aTCIIA,

" [OCTIe W3Y4YEHHsI TEOPETHYECKOTO Marepualia
paccMOTpeTh OOpaselr] pelIeHHss THIIOBBIX 3ajad,
BBITOJIHUTH 3a/IaHUS PAKTHUECKOW YaCTH

TEeTpaab IS TPaKTUYECKUX pador,
pydKa, METOIUYECKUE PEKOMEHAALINH T10
BBIMIOJTHEHUIO ~ paboOThl,  CIPaBOYHBIN
Marepua, JTUHenKa, KapaHam

[Ipaktuuyeckass pabora Nell «KIIZ TenmoBoro

JIIBUTATEIIS

"  3aKpENHUTh YMEHHUS M HABBIKM DPEIICHUS 3a1ad
nHa KIIJ] TemioBoro aBurarens;

"  [IOCJI€ M3YYEHHUs] TEOPETUUECKOTrO Marepuaia
paccMOTpeTh 00paszel] pemieHus] THUIOBBIX 3ajad,
BBINOJIHUTH 33JIaHKS TPAKTUYECKOW YaCTH

TCTpadb I  HOPAKTHICCKUX pa60T,
py4dkKa, METOAUYCCKHUE PECKOMCHAAIUHU 10
BBITTOJIHCHHUTO pa6OTLI, Cl'[pElBO‘-IHBIfI
Marcpuall, HHHeﬁKa, KapaHaal

Pa3nen 4. DiekTpoanHaMuKa




JlabopaTtopHble 3aHATHSA

JlabopaTtopnoe  3ansarue  Ne8  Ompenenenue
YIIEIBHOTO CONPOTUBIICHHUS IPOBOTHHKA

" ONpElNEelCHHE  YAEIBHOIO  COIPOTHUBIIECHUS
MIPOBOJHHKA SKCIIEPUMEHTAIBHBIM TYTEM;

"  ONpENeNUTh UEHY JCNECHUS H3MEPUTEIbHBIX
npuOOpoB, M3MEPUTH JIMHY MPOBOJHHKA, COOpaTh
ANEKTPUYECKYIO IIENb IO CXEME, CHSATh MOKa3aHHs
npuOOpoOB, paccuuTaTh YAEIbHOE COMPOTHBIICHUE

IIPOBOJHUKA;

" pe3yiabTaT  CpPaBHUTb  C  TaOIMYHBIMHU
3HAYEHUSIMU u YCTaHOBUTh HOTPELHOCTh
HKCIEPUMEHTA

HCTOYHMK TOKA, aMIIEPMETP, BOIBTMETD,

COCIMHMUTEIBHBIE  IIPOBOJA,  KIIIOY,
IITAaHTCHIUPKYJb,  JIMHEHWKAa,  KYCOK
[IPOBOJA, YIEIbHOE  COIPOTHUBIICHHUE

KOTOPOTO OIPEeIsIeTCs

JlaGopaTopHoe 3anstre No9 OkcrnepuMeHTaIbHAS
pOBEpKa 3aKOHOB napajuieIbHOTO u
MOCJIEI0BATEIHHOTO COCTMHEHUS TIPOBOTHUKOB

"  M3y4YUTh NOCIEAOBATEIbHOE U IapajljielIbHOE
COEIMHEHUS TIPOBOIHUKOB;

"  ONpENeNUTh IEHY JCJCHUS H3MEPUTEIHHBIX
npuOOpoB, coOpaTh FINEKTPUUYECKYIO LIEMb MO CXeMe
MIOCJIEZI0BATEIBHOIO U MNapajuIeIbHOTO COEAMHEHUS,
U3MEpPUTh CUJIy TOKa U HaNpsHKeHHE Ha BCeX
y4acTKax, MPOBEPUTh COOTHOIICHHE MMapaMeTpPoB Ha
COOTBETCTBUE 3aKOHAM COEJUHEHUS

UCTOYHUK DJIEKTPUUECKON HHEPruu C
[IOCTOSIHHBIM HampsDKeHWeM (He BBbIlIe
25B); BOJIBTMETP LIKOJIbHBIN;
amIepMerp HIKOJIbHBIH, Habop
JEMOHCTPALIMOHHBIX ~ PE3UCTOPOB €
pasHbIMH  CONPOTHUBJICHHUSMH,  KIIIOY,
COEIMHUTEIIbHBIE TPOBOJA

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

HAYYHUTHCS TIOJTH30BATHCS MYJIBTUMETPOM ISl Pa3HBIX
PEKUMOB PabOTHI

MyJIBTUMETP, HAOOP PE3UCTOPOB, AUODI,
TPUOJBl, MCTOYHHK TOKa, PpEOCTar,

COIIPOTUBJICHHUA HCTOYHHUKA BJ'IeKTpI/I‘IeCKOﬁ COCAMHUTCIIBHBIC IMTPOBOAA, KITKOY.

SHEPrUuu

Jlaboparopuoe 3anstue Nell  Ompenenenue " pacKpbIThb  BIUSHUE  TeMIleparypbl  Ha | mpubop JUTSt onpeeaeHus

TEeMIIepaTypHOro Ko3ppuiureHTa Meau AIIEKTPUYECKOE CONPOTHUBIIEHUE METAJUIOB; OIBITHBIM | TEMIIEPATYPHOTO ko3 PunneHTa
nyTéM ONpeNeNuTh KOI(PPUIMEHT TEepMHUECKOIO | COMPOTUBICHUS  MEIU,  TEPMOMETP

COIIPOTHUBIIEHUS MeJIU, COOpPaB AIEKTPUUECKYIO LIETb U
U3MEpUB AJIEKTPUUYECKUE MapaMeTphl NMPU Pa3IMUHBIX
TEeMIIEpATypax MPOBOJIHUKA;

Texanueckud ot 0 mo 100°C ¢ ueHoit
nenenus 1°C, oMMeTp, BHEHIHUH COCYJ
KaJIOPUMETPA C BOJOM, AIEKTPOILIUTKA,

" [IOCTPOUTH MO 3KCIEPUMEHTAJIBHBIM JAaHHBIM | KJIOY,  COEIWHHUTENbHbIE  IPOBOJA,
rpaduk 3aBUCHUMOCTH COIIPOTUBIICHUS OT | IITAaTHB ¢ MY(TOH U JIATTKOM.
TEMIEPATYPhI
JlaGopatopHoe  3anstue Nel2  Omnpenenenue " ONpeAeiauTh HOMUHAJIBHOE COINPOTHUBIEHUE | HAOOP pE3UCTOPOB pa3HbIX
CONPOTHUBIIEHUS PE3UCTOPA METOJIOM MapKHUPOBKH PE3UCTOPOB METOJIOM MapKHUPOBKH; CONPOTUBIICHUH, Tablyua  3HAaKOB
"  ONpENENUTh JONYCTUMOE 3HAYEHUE CHUJIBI TOKA | MAPKUPOBKH.

JJIs1 JaHHBIX PE3UCTOPOB IMPH M3BCCTHOM HOMMUHAJIC




MOIITHOCTHU

Jlabopatopnoe 3anstue Nel3 Omnpenenenue KITJ]
HarpeBaresien

"  Hay4UThCS
TEIUIOBYIO OTJauy
JIF000r0 THIIA;

" [IPOU3BECTH HArPEB YKUIKOCTH M OINPEICIIUTh
TEIUIOBBIC ITapaMeTPhI MPOIIEeCCa;

" ONpEeNeIUTh 3¢ peKTUBHOCTH paboThI
HAarpeBareliel  CpaBHEHUEM  NOJYYEHHOH  H
NepeJAHHON TETUIOTHI

MMPAKTUYICCKU OIIPCACIIATH
OJICKTPUYCCKOIr0 HarpeBaTeiisd

2 DIIEKTPUYECKUX HArpeBaTells, COCYJH
VI8 KUISTYEHMS BOJBI,  BOJA,
TEPMOMETD, CEKYHJIOMED (gacer),
CIPaBOYHMK 1O (PU3UKE

Jlabopatopuoe  3anstue Nel4  Omnpenenenue
MEKTPOXMUMHUYECKOTO  DKBUBAJICHTA  MEId B
npoIiecce IEKTPOoIIn3a Cynb(ara MeIu.

" ONPEAECIUTH IEKTPOXUMUYECKUN DKBUBAJICHT
MEJU HKCIIEPUMEHTAIbHBIM IIyTEM;

" [IPUTOTOBUTH pactBop 3JIEKTPOJIUTA,
MIPOIYCTUTh YEPE3 HETO ANEKTPUUECKUHN TOK;

"  HAWTH 3JICKTPOXUMHUYECKUI 3KBUBAJICHT MEIH
yepe3 Maccy oOcajJka Ha D3JEKTPOACH HapaMeTpbl
AIEKTPUYECKOH LIETIH;

BCChI U PA3HOBCCHI; aMIICPMCTP, 4YacChbl;

AJIEKTPOIUINTKA; AKKyMYJIITOpHAs
Oarapes; peocTar; KIIOY; MEIHbBIE
AMeKTpoabl (2 1IT).) CO BCTaBKOM;
COCTMHUTEIILHBIC POBOJIA,

AJIEKTPOJIMTUYECKAsE BAHHA C PAacTBOPOM
MEIIHOTO KyIopoca

" pe3yiabTaT  CpPaBHUTb  C  TaOIMYHBIMHU
3Ha4YCHUsAIMUN u YCTaAaHOBUTH IOrpCIHOCTb
HKCIEPUMEHTA
JlaboparopHoe  3anarue  Nel5  3aBucumocthb "  U3MEpATH CONPOTHUBJICHUE MIPOBOJAHMKA | MYJIBTUMETP, HPUOOPHI ISl HU3yUCHHS
CONIPOTHBIIEHUS ~ OT  TEMIepaTypsl  00pas3loB | OMMETPOM; 3aBHCHUMOCTH COIIPOTHUBIIEHUS METaJlIa U
MeTajula v MOJyIPOBOJIHUKA " YCTaHOBUTb  3aBUCHMOCTb  COINPOTHBIIEHUE | IOJYNPOBOJHUKA OT  TEMIIEpaTyphl,
MeTaJljla ¥ MOJIYIPOBOJAHMUKA OT TEMIIEPATYypPhI TEPMOMETp,  IEKTpUYecKass  IUINTKA,

LITAaTUB C MPUHAJIEKHOCTAMH, Kojba ¢
BOJIOH.

HpaKTuqecm[e 3aHATHUSA

[TpakTrueckoe 3ansaTue Nel2
Pemenue 3agau no reme «JIEKTPOCTATHKA

" W3y4YUTh ODIIEKTPUYECKOE II0J€, 3HaTb €ro
MPUPONY, €ro ACHCTBHE Ha JIEKTPUYECKHE 3apsiibl U
JIpYTHE IEKTPUYECKUE TOJIS;

" [0CI€ HM3YyYCHMs] TEOPETHYECKOro Marepuaia
paccMoTpeTh oOpasel] pelleHHs THUIOBBIX 3ajad,
BBIMIOJTHUTD 33/1aHUS MPAKTHUECKON YacTu

HHAWBUAYAJIBHOC 3adaHUC, KOHCIICKT
J'I@KHI/IfI, CIIPpaBOYHBIC MaTCPUAJIbI

[IpakTnueckoe 3anarue Nel3
Pemenne 3amau 1o
KOHJIEHCATOPOB B OaTapero»

TEME «CoennHeHne

"  U3YYHUTh DJEKTPUYECKOE IO0JIe€ KOHJIEHCATOpa,
3HATh €T0 MPUPOIY,

" U3Y4YUTh BHJABl KOHAEHCATOPOB,
COCTMHEHUS KOHJEHCATOPOB B OaTapero;

CIOCOOBI

HHAUBUAYAJIBHOC 3adaHUC, KOHCIICKT
J'IeKHI/II\/'I, CIIPaBOYHBIC MaTCpUaJIbl




" [OCTie W3Y4YCHHsI TEOPETUYECKOTO MarepHala
paccMOTpeTh O0pasell pelieHHs THIIOBBIX 3ajad,
BBINOJIHUTH 3aJIaHHsI TPAKTHYECKON YacCTH

[Ipaktuueckoe 3ansitue Nel4
Pemenue 3angau «3akonsl Oma. COnpoTUBICHUEY

. 3aKpCIUTh YMCHHA U HABBIKM BbIYUCICHUA
CHJIbI TOKAa, HAaNpPSHKCHHS, CONPOTHBIICHUS  II0
OIIPEJICTICHUIO 1 10 3aKOHY OMa JIJIsl ydacTKa ey,

" [0CTe W3Y4YCHHsI TEOPETUYECKOTO Marepuala
paccMOTpeTh 00pasel] pelleHHs THUIIOBBIX 3ajad,
BBINOJIHUTH 3aJIaHVSI TPAKTHYECKON YaCTH

TeTpaab s TPAaKTUYECKUX  Pador,
pydKa, METOIUYECKUE PEKOMEHAALNU T10
BBIIIOJTHEHUIO ~ pabOThl,  CIPAaBOYHBII
MaTepual, JMHEeHKa, KapaHJall.

[IpakTuueckoe 3anarue Nel5
Pemenne  3amau  «CwmemnranHoe
IPOBOTHUKOB)

COCANHCHUC

. 3aKpCIUTh YMCHHA U HABBIKHM BbIYUCICHUA
CWJIbI TOKAa, HANpPSHKCHHS, CONPOTHBIICHUS  II0
OIIPEJICTICHUIO M 10 3aKoHy OMa Juts ydacTKka LeH ¢
Y4ETOM 3aKOHOB Pa3InIHOTO COCIIMHCHUS
IMIPOBOAHUKOB,

" [OCTIC W3YYCHHsI TEOPETUYECKOTO Marepualia
paccMOTpeTh 00pasel] pelleHHs THUIOBBIX 3ajad,
BBINOJIHUTH 3aJIaHHsI IPAKTHYECKON YaCTH

TeTpaab s TPAaKTUYECKUX  Pador,
pydKa, METOIUYECKUE PEKOMEHAALINY 110
BBIIIOJTHEHUIO ~ pabOThl,  CIPAaBOYHBII
MaTepual, JUHENKa, KapaHJalll.

[IpakTuueckoe 3anarue Nel6
Pemenne 3amau mo teme «Pabora, MOLIHOCTH U
CONPOTHUBIIEHHUE IEKTPUUECKOTO TOKA»

" HAyyuThCAd  peuiaTh  3aJayu,
dbopMyIbl pabOTHI TOKA M MOIITHOCTH;

" [IOCJIE€ U3YyYEHHUs TEOPETUYECKOro MaTepuasa
paccMOTpeTh oOpasell pelieHUs THUIOBBIX 3ajad,
BBITIOJIHUTH 3aJaHUSI TPAKTUUECKON YaCTH

HCIIONB3Ys

TEeTpaab s MPaKTUYECKUX pador,
pydKa, METOIUYECKHE PEKOMEHAALINY T10
BBIMIOJTHEHUIO ~ paboOThl,  CIPaBOYHBII
Marepual, JUHENKa, KapaHIaml

[TpakTnueckoe 3ansatue Nel7
Pemenune 3amau mo teme «DNIEKTpUYECKUH TOK B
pa3IMYHBIX CpeIax»

" HayuuThCs peIlaTh 3a7add Ha OIpeeNICHHE
apaMeTpPOB AICKTPOIIU3a;

" J0CNIe M3Y4YEHHUS TEOPETHYECKOTO Marepuala
paccMOTpeTh O0pasell pelieHus THIIOBBIX 3ajad,
BBITIOJIHUTH 3aJIaHUs IPAKTUYECKOH YacTH

TeTpadb IS  HOPAKTHYCCKUX pa60T,
py4dkKa, MCTOOAUYCCKHUE PCKOMCHAAIUHU 10
BBITTOJTHCHHUTO pa6OTLI, cnpaBquHﬁ
Marcpuall, HHHefIKa, KapaHgam

[IpakTnueckoe 3ansTue Nel8
Pemenue 3amau nmo teme «MarHutHoe MoJie U €ro
XapaKTEPUCTUKU

" 3aKpenuThb YMEHUS W HaBbIKM BBIYUCIICHUS
BEJIMYMH C UCTIOJIb30BaHUEM 3aKoHa Amriepa, hopmy
JUIsL  OINpeNeJeHHs] MarHuTHOTO TOTOKa, CHJIBI
JlopeHua;

" [0CI€ HM3YyYCHMs] TEOPETHYECKOro Marepuaia
paccMoTpeTh o00Opasel] pelIeHUs THUIOBBIX 3ajad,
BBITNIOJTHUTD 33/1aHUS PAKTHUECKON YacTu

TEeTpaab s MPaKTUYECKUX pabor,
pydKa, METOIUYECKUE PEKOMEHAALNH T10
BBIMIOJTHEHUIO ~ pabOThl,  CIPaBOYHBII
Marepua, JUHenKa, KapaHam

[IpakTnueckoe 3ansatue Nel9
Pemienne 3amau mo teme «JlelicTBMe MarHUTHOTO

" 3aKpCnuThb YMCHHA MW HAaBBIKA BBIYMCICHUA
BCIIMYHUHBI CHJIBI HopeHua, napaMeTpoB ABUKCHUA

TeTpadb JIsI  HOPAKTHYCCKUX pa60T,
py4dkKa, METOAUYCCKHUE PCKOMCHIAIUHN 10




I10JIA Ha 3apaa»

3apsKCHHBIX YaCTHUL B IMKJIOTPOHE,

" II0CJIIC H3YYCHHA TCOPECTUYCCKOro Marcpuajia
pPaccMOTpPETh 06pa3eu pEeIICHNA THUIIOBBIX 3a1a4y,
BBITIOJIHUTB 3aJaHus HpaKTPI‘ICCKOfI qacTHu

BBIMIOJTHEHUIO ~ paboOThl,  CIPAaBOYHBII
Marepua, JuHelKa, KapaHaml

[IpakTuueckoe 3anarue Ne20
Pemenne 3amau mno Teme «OIEKTpOMAarHUTHAas
UHAYKIHS. 3aKOH 3JEKTPOMArHuTHON MHYKITHH

"  U3Y4YUTh SBJICHHE 3JIEKTPOMAarHUTHON
MHIyKUuH, npasuio JIenna;

" [I0CJ€ HU3Yy4YEHMs] TEOPETUYECKOro Marepuaia
paccMOTpeTh 00pasell pelleHus THUIIOBBIX 3aj]ad,
BBINOJIHUTb 3a/1aHMsI IPAKTUYECKON YacTH

TEeTpaab JJs MPaKTUYECKHX pabor,
pyuKa, METOJIMYECKHE PEKOMEHAAINH TI0
BBIMIOJTHEHUIO ~ paboOThl,  CIPAaBOYHBII
Marepua, JuHenKa, KapaHiaml

[Ipaktuueckoe 3ansitue Ne2 1
Pemenue 3amau no teme «CaMOMHAYKIIHS

" H3YYMUTH SABJICHHUC CAMOMHIAYKIOHHU M HAYUYHUTHCI
peuaTs 3aga4u;

" II0CJIIC H3YYCHHI TCOPCTUYCCKOro Marcpuaia
pPacCMOTPECTb O6p33€].[ pCUICHHUA THUIIOBBIX 3a1a4,
BBITIOJIHUTE 3aaHus HpaKTH‘{eCKOﬁ qacTu

TeTpaab s TPAaKTUYECKUX  Pador,
pydKa, METOIUYECKUE PEKOMEHAALINY 110
BBIIIOJTHEHUIO ~ pabOThl,  CIPAaBOYHBII
MaTepual, JMHENKa, KapaHJalll

Pa3pgean 5. Kojie0anus 1 BOJIHBI

JlaboparopHble 3aHATHUS

Jlaboparopuoe 3anstre Nel6 IIpoBepka 3aKOHOB
KoJIeO0aHUH MaTeMaTUYECKOT0 MassTHUKA

® YCTAaHOBUTb MATCMATHYCCKYI0 3aBUCHUMOCTH

nepuoaa HUTAHOrO MadTHHUKA OT [JIMHBI HHUTHU
MasiTHHKA,
" H3MCPHUTH BpEMA  3aJaHHOI'0  KOJIMYCCTBA

KoneOaHui, MeHssl ANUHY HUTH, pPacCUUTaTth U
CpPaBHUTDH MapaMeTphbl KOJeOAHUI TIPU pa3HOUN JIHMHE
MasTHHKA

3JIEKTPOHHBIN CeKyHJ0MeD,
U3MEpUTENIbHAs ~ JIEHTa, LIapuK ¢
OTBEPCTUEM, HUTh, IITATUB C My(TOH U
KOJIBIIOM

JlaGopatopHoe 3ansitue Nel7 H3ydeHue 3aKOHOB
IIPYKUHHOTI'O MasATHUKA

"  HKCIEPUMEHTAJIBLHO YCTAHOBUTH 3aBUCHUMOCTH
nepuoga KojeOaHWH NPYKMHHOTO MasiTHUKa OT
’KECTKOCTHU IIPY>KUHBI U MacChl Ipy3a:

mTaTuB ¢ My(dToil W Jjankoi, Habop
NPYXKHUH pa3HOM JKECTKOCTH, Habop
Ipy30B Pa3HOI Macchl, CEKYHI0MeEp

" U3MEpUTh BpeMs 33JaHHOTO KOJIMYECTBa
KoJeOaHuil, W3MEPUTh W PACCUUTATh IMapaMETPHI
KoneOaHui
Jlaboparoproe  3amstue  Nel8  VYcrpoiictBo " M3y4YUTh YCTPOHCTBO M TPUHIUI PAOOTHI | TpaHchopmaTop 1abopaTOPHBINA, Jamma
TpaHcopmaTopa U reHepaTopa TpaHnchopmaTopa u TeHepaTopa; HaKaJIMBaHUS, KJIIOY 3aMBIKaHUS TOKa,
* um300pa3uTh  TpaHchoOpMaTrop, TEHEpPaATOp, | KOMIUIEKT MPOBOJOB COSAMHUTEIHHBIX
YKa3aTb COCTABHBLIC YaCTH, OTBETUTH HAa KOHTPOJIbHBIC
BOIPOCHI
Jlabopatoproe 3amstue Nel9  «Ompenenenue " [poHAOIMIOJATh XOoa Jyded B CTekiIsHHOW | CTEKJIsTHHAs TUTACTHHKA, JIYd CBETA, JIUCT

IMMOKa3aTeyid IMPCJIIOMJICHUS CTCKIIA»

IIPU3ME;

Oymaru, JTMHEWKa, TPaHCTIOPTUP




"  [IOCTPOMUTH MAJAIOIIUNA U MPETOMIEHHBIN JTyUH,
[0 yIjlaM NaJCHUs U INPEJIOMIIEHUS CHENaTh pacuér
MOKa3aTelsl PEJIOMIICHUS CTEKIIa

HpaRanecmle 3aHATHSA

[IpakTrueckoe 3anstue Ne22
Mexanuueckue Koue0aHus U UX XapaKTEPUCTUKU

" 33aKpenuTh YMCHHS W HaBBIKA BBIUYUCIICHUS
rnapameTpoB K0J1e0aTeIbHOTO JIBIKEHUS,
XapaKTEPUCTHK MEXaHHYECKUX BOJIH;

" [0cie M3YyYCHHS TEOPETHYECKOro Marepuaia
paccMOTpeTh o0Opasel] pelIeHUs THUIOBBIX 3ajad,
BBITIOJIHUTD 3a1aHUA HpaKTH‘IeCKOfI qacTu

TeTpaab s IPAaKTUYECKUX Pador,
pyyKa, METOJUYECKUE PEKOMEHIALNH 110
BBINIOJIHEHUIO ~ PabOThl,  CIIPABOYHBIN
Marepua, JMHelKa, KapaHIall.

[IpakTuueckoe 3anstue Ne23
Pemienne 3amay Ha BUIBI COMPOTUBICHUN B IIETISX
MEPEMEHHOT0 TOKA.

"  H3YYMTH CBO6OI[HBI€ QJICKTPOMAaruouTHLIC
KoJieOaHUs B KOHTYPC, BUAbI COITPOTUBJICHUA B LECIIU
MNEPEMCHHOI'O TOKA, UX OTIINYHUA U 0C06CHHOCTI/I;

" II0CJIIC H3YUYCHHIA TCOPECTUYCCKOr0 Marcpuajia
pPacCMOTPECTb O6p213€].[ peIICHUA THIIOBBIX 3ajiay,
BBITIOJIHUTE 3aaHus HpaKTH‘ICCKOﬁ qacTu

TCTpaAb OJIA MPAKTHYCCKHUX pa60T,
py4ikKa, MCTOOAUYCCKHUEC PCKOMCHAAIUU 10
BBIITOJIHCHHU IO pa6OTLI, CHpaBO‘lHHI‘/‘I
Marcpuall, HHHeﬁKa, KapaHaaml

[IpakTuueckoe 3anstue Ne24
[IepeMeHHBII ANEKTPUUECKUN TOK

" WU3y4YUTh [ApaMETPbl IEPEMEHHOT0  TOKa
(IeficTByIOIIME M AaMIUIMTYJHBIE), HUX OTJIMYHUS U
0COOEHHOCTH;

" [0CJC HM3Y4YCHHs TEOPETHYECKOro Marepuaja
paccMOTpeTh o00Opasel] pelIeHUs THUIOBBIX 3ajad,
BBITIOJTHUTH 3a1aHUA HpaKTI/I‘IeCKOﬁ qacTu

TCTpaAb OJII IPAKTHYCCKHUX pa60T,
pYy4ikKa, MCTOOAUYCCKHUEC PCKOMCHAAIUU 10
BBITTOJTHCHHUTO pa6OTLI, cnpaBquHﬁ
Marcpuall, HHHeﬁKa, KapaHaam

[TpakTrueckoe 3ansaTue Ne25
Pemenue 3amau Ha hopmynsl TpanchopmaTopa

" W3y4uTh NapaMeTpsl TpaHchopMmaTopa,
3HauyeHue, (GopMyIIbl Il BBIUUCICHMUS,

" [IOCJIE U3YYEHHUs TEOPETHUYECKOTO Marepuaia
paccMOTpeTh oOpasel] peleHUs TUIOBBIX 3ajad,
BBITIOJHUTD 33/1aHUS NPAKTUYECKON YacTH

nux

TeTpadb IS  HPAKTHYCCKUX pa60T,
py4dkKa, MCTOAUYCCKHUE PCKOMCHAAIUHU 10
BBITTOJTHCHHUTO pa6OTLI, cnpaBquHﬁ
Marcpuall, HHHeﬁKa, KapaHaaml

IIpakTnueckoe 3ansatue Ne 26
Pemenne 3amay mo Teme «DJIEKTPOMArHUTHBIE
KoJIe0aHUs U BOJTHBI»

- HU3YyUUTh CBO6OJIHI)I€ OJICKTPOMArHuTHBIC
KoJIeOaHUsI B KOHTYpE, paclpoCTpaHEHHE BOJH, BUJIbI
BOJIH UX OTJIHNYUA,

" [OCJIC M3Y4YCHHS TEOPETHYECKOro Marepuaja
paccMOTpeTh 00pasel] pelleHHus THUIOBBIX 3ajad,
BBINOJIHUTH 3aJIaHUSI TPAKTHYECKON YaCTH

TEeTpaab s TPaKTUYECKUX pabor,
pydKa, METOIUYECKUE PEKOMEHAALNY 110
BBIMIOJTHEHUIO ~ paboOThl,  CIPaBOYHBII
Marepual, JUHEHKa, KapaHIaml

[IpakTnueckoe 3ansatue Ne27
Pemenne 3agau no teme «3aKOHBI F€OMETPUUYECKON
ONTHUKM

" H3YUYUTH 3aKOHBI OTPAXCHHUA WU IIPCIOMIICHUA
CBC€TA, HAYYUTHCA pEIIaTh 3aJa4i Ha YTJIBI ITAACHUA U
IPEIOMJICHUS CBETA,

TCTpadb IS  HOPAKTHYCCKUX pa60T,
pPy4dkKa, METOAUYCCKHUE PCKOMEHIAIIUHU I10
BBITTOJIHCHUTO pa6OTLI, CHpElBO‘-IHBIfI




" [OCTie W3Y4YCHHsI TEOPETUYECKOTO MarepHala
paccMOTpeTh 00pasel] pelleHHs THUIIOBBIX 3ajad,
BBINOJIHUTH 3aJIaHVSI TPAKTHYECKON YaCTH

Marepual, JMHeKa, KapaHaamn

[IpakTnueckoe 3ansatue Ne28
Pemenne 3amad mo Teme
OTITUKI

«3aKOoHBI BOJIHOBOU

"  W3YYUTH 3aKOHBI BOJTHOBOW ONTHKHU

" HayuyuTbCs pemarh 33Ja4d  Ha
TU(PPAaKINOHHON PEIETKH;

" J0Ciie M3Y4YCHHUS TEOPETHYECKOTO Marepuaia
paccMOTpeTh o00pasel] pelleHHs THUIOBBIX 3ajad,
BBITIOJIHUT 3aJIaHUs IPAKTUYECKOH YacTH

pacuer

TeTpaab s TPAaKTUYECKUX  Pador,
pydKa, METOIUYECKUE PEKOMEHAALNU T10
BBIIIOJTHEHUIO ~ pabOThl,  CIPAaBOYHBII
MaTepual, JMHEKa, KapaHJalll

Pa3nen 7 KBanroBas pusuka

[IpakTuueckoe 3anstue Ne29
Pemenue 3amau mo Teme «3akoHbI GoTodddeKTa.
VYpaBHeHne DUHIITEITHAY

CroneroBa VIS
pemiath  3amayd  Ha

"  U3YYUTh 3aKOHBI
dorordpdekra. Hayuurbes
ypaBHEHHE DWHINTEIHA;

" [IOCJI€ U3YyYEHHUS TEOPETUYECKOro MaTrepuasa
paccMOTpeTh o0Opasel] pelleHHs TUIOBBIX 3ajad,
BBINIOJHUTD 33/1aHUS IPAKTUYECKON YacTu

TCTpaAb OJIA MPAKTHYCCKHUX pa60T,
py4ikKa, MCTOOAUYCCKHUEC PCKOMCHAAIUHU 10
BBIITOJIHCHHU IO pa6OTLI, CHpaBO‘lHHI‘/‘I
mMarcpuall, HHHeﬁKa, KapaHaaml

[Ipaktuueckoe 3ansTue Ne30 «3amuch sAEPHBIX
peakuii. CTpoeHue aTOMOB W AaTOMHBIX SIJEp.
3aKOH paIMOAKTUBHOTO PacIiajia»

" 33aKpenUTb YMEHUS U HaBBIKU BBIYMCICHUS
SHEPTUM CBSI3U  SApa, a TaKXKe MPABHIHHOTO
HallUCaHUs AJIEPHOM pEaKkUUu C HCIOJIb30BAHHEM
3aKOHOB COXPAaHEHHSI MacCOBOTO U 3aps0OBOTO YUCET
(3CM3Y) u BBIYUCIECHUS JHEPTeTUYECKOTO BBIXOJA
AJIEPHOM peaKIuH;

" [OClie M3YYEHHS TEOPETHYECKOro Mmarepuasna
paccMOTpeTh 0Opaser] pelIeHus TUIIOBBIX 3ajad,
BBITIOJIHUTH 33JaHUS] TPAKTUYECKON YacTH

TCTpaAb OJIA IMPAKTHYCCKHUX pa60T,
py4ikKa, MCTOOAUYCCKHUEC PCKOMCHAAIUU 10
BBITTIOJTHCHHUTO pa6OTLI, cnpaBquHﬁ
Marcpuall, HHHeﬁKa, KapaHaaml

[Ipaktuueckoe 3ansitue Ne31 «CrtpoeHue u cocras
Conneunoii cucremsl. ['anaktuku. Pabora ¢ kaproii
3BE3IHOTO HEOA»

" 3aKpeNUTh YMEHUS W HABBIKU OOHApyXEHUs
3BE3]1, ONPEEICHUE UX KOOPAUHAT
"  W3Y4YUTh CTPYKTYPY U cocTaB BceenenHoi

TEeTpaab IS MPaKTUYECKUX pador,
pydKa, METOIUYECKUE PEKOMEHAALNH T10
BBIMIOJTHEHUIO ~ paboOThl,  CIPaBOYHBII
MaTrepuall, JUHeHKa, KapaHaml




4 YCJIOBUA PEAJIM3AIINNA YYEBHOM JTUCIATIIIAHBI

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

INOMCIICHUA U OCHAILICHUC:

Tun v HauMeHOBaHHUE
CIELHAJLHOT0 MOMEIIeHU T

OcHalleHHe CnenuaJLHOr0 MoMeIeHus

Kabuner EcrecTBeHHOHay4YHBIX
JTUCIUTUIIH

VYuebHast ayAUTOPHs 151 IPOBEACHUS JIEKITUOHHBIX,
71a00paTOPHBIX U TIPAKTHUSCKUX 3aHATHIA; TS TPYIIIOBBIX U
WHJIUBUTYaTbHBIX KOHCYIBTAIUI; U TEKYIIEr0 KOHTPOIIS
U POMEKYTOYHOM aTTECTAIlUH: paboyee MecTo
npernojaBarels, paboune Mecta 00yJaromuxcs, 10CKa.
Kommerorep: AMD Atlon (tm)ll x3435 Processor 2, 90
GHz/RAM/4, 00 Gb/HDD/232 Gb /keyb/ mouuTop19”,
npoekTop EPSON EH-TW650, skpan HacTeHHbIH Lumien
Eco Picture -1 mwrt,;

ITporpaMMHOe obecrieueHue:

MS Windows 7, nuniensus Ne47818300, 6eccpouro;

MS Office 2007, nutiensus 42373644, 6eccpoyHo;

Adobe Reader 9 cBoboaH0 pactpoctpansemoe 10
OeccpouHo;

7 Zip cBoboano pacmpoctpansemoe I10 6eccpouro.

Jlaboparopust ®uzuku

[Momemenue it MpoBeACHUS J1a00PaTOPHBIX PabOT; ISt
TPYMIIOBBIX U HHAWBUAYAILHBIX KOHCYJIBTAINMN; TS
TEKYIEro KOHTPOJISI U IPOMEKYTOUHON aTTECTAIUH:
pabouee MeCTO IpernoaBaTesis, paboyne MecTa
obygatomuxcs, nocka. Hoyroyk, ASER UN3481 15»;
mpoektop Aser X1273 DLP —1 mIt.; skpaH nmepeHoCHOH
nanoaeaeiii APOLLO-T SMT-1103 -1 mr.;

Awmnepmetp nabopaTopHbIi — 25 mT.;

bapomerp — 1 mirt.;

Bonsrmerp — 10 mT.;

Maruutsl U-00pa3Hble U MOJI0OCOBBIC JEMOHCTPAIMOHHBIN —
4 mr.;

MynbsTumerp — 9 mrt.;

[TpuGop 1Jist IEMOHCTpAINN 3aBUCUMOCTH COTIPOTHBIICHHS
MeTasia OT Temreparypsl — 1 mmir.;

[TpuGop 11 U3MEpPEHUs ITTMHBI CBETOBOW BOJHBI C
HabopoM JU(PAKIIMOHHBIX PEIIETOK — 2 IIT.;

[Tpu3ma noBepovHasi MarHuTHas — 1 mT.;

[ratus nadoparopssrii LIJ1-01 — 5 m.;

DNEeKTPOMETPHI — 2 TIT.;

[IporpammHuoOe obecrnieueHue:

MS Windows 7, muriensus Ne47818300, 6eccpouHo;

MS Office 2007 nmunensus 42373644;

Adobe Reader 9 csobomHO pactpocrpansiemoe ITO
OeccpodHo;

7 Zip cBoboHO pacnpocrpansemoe 10 6eccpouHo;

Ilomenienne It BOCIIMTATEIHHOU
paboThI

OcHallleHO KOMIBIOTEPHON TEXHUKOM C
BO3MO>KHOCTBIO MOJIKJIFOUEHUS K ceTh HTepHeT u
o0ecreyeHneM JI0CTyIa B AJIEKTPOHHYIO
MH(OPMALIMOHHO - 00pa30BaTENbHYIO CPELY
opraHu3zaiuu: padouee MeCTO IMpenoaBaress,
paboune mecta oOydJaronuxcs, 1ocka, Kommsrorep:
nporieccop Intel (R) Core (TM)2 DUO CPU E 4600 2,
4 GHz 2, 39 GHz /2, 00 Gb/465 Gb / keyb/
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Mouutop19”, mpoexkrop EPSON EH-TW650, skpan
Hactendslii Lumien Eco Picture - 1 mit.;
[TporpammMHoOe oOecrieueHue:

MS Windows 7, muniensus Ne47818300, GeccpouHo;
MS Office 2007, munensust 42373644, 6eccpoyHO;
Adobe Reader 9 ceo6o1H0 pactpoctpansemoe [10
OeccpovHo;

7 Zip cBobo1HO pacnpoctpansemoe 10 Geccpouno;

KommbroTepHslii K1ace [TomernieHue TSt CAaMOCTOSATENBHOM padoTHI,
OCHAILEHO KOMIIBIOTEPHON TEXHUKOM C BO3MOKHOCTBIO
MOJIKJTFOYEHUS K ceTd MHTepHeT u obecrieueHrneM
JIOCTYTIA B 3JICKTPOHHYIO HHPOPMAITUOHHO -
00pa3oBaTeNbHYIO Cpely OpraHu3aum: padbodee
MECTO TpernoaaBares, padboune Mecta 00yJaromuxcs,
nocka, Kommerorep: nporeccop Intel(R) Core(TM)2
DUO CPU E 7500@ 2, 93 GHz /RAM 4, 00 Gb/HDD
232 Gb/ keyb/ monutop Monurop liyama ProLite 197,
npoextop EPSON EB -965 - 1 mrt.; 5xpan Ha TpeHore
- 1 .

IIepcoHaIbHBIE KOMITBIOTEPBI:

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

[TporpammMHoe oOecrieueHue:

MS Windows 7, munien3ust Ne47818300, 6eccpodHO;
MS Office 2007, muniensus 42373644, 6eccpodHoO;
Adobe Reader 9 cBo60o1HO pacnpoctpansemoe [10
6eccpouHo;

7 Zip cBo601HO pacnpocTpansemoe [10 GeccpouHo;

4.2 YyeOHO-MeTOAMYeCcKOe M HHPOPMALMOHHOE 00ecriedeHHe peaJTn3alui NPorpaMmmMbl

OcHOBHBIC HCTOYHHMKH:

1. Misxkumes, I'. f. ®usuka. 10 knacc. ba3oBeiii u yrinyOn€éHHbld ypoBHH : yueOHUK / I S1.
Msxkumes, b. b. byxosues, H. H. Cotckuii ; nog pea. H. A. IlapdentseBoii. - 6-¢ u3a., nepepaboraHHOe
1 nonoiaHeHHoe - Mocksa : M3natenbcrBo "llpocBemenune”, 2022. - 432 ¢. - ISBN 978-5-09-099514-6. -
Texct : HEOCpeACTBEHHBIH

2. Mskumes, I'. S1. ®msuka. 11 xnacc. ba3oBelit u yrimyon€unsiii ypoBHu : yuebnuk / I'. Sl
Msxkumes, b. b. byxosues, B. M. Yapyrun ; noxa. pea. H. A. IlapdentveBoil. - 7-e wusm.,
nepe3ansaTueHHoe - Mockga : U3narensctBo "lIlpocsemenne”, 2022. - 436 c. - ISBN 978-5-09-099513-9.
- TekcT: HEenocpeACTBEHHBIN

IlOlIOJIHI/ITe.]'ILHLIe HCTOYHUKHU:

1. Hemumauenko, B. Y. ®usuka : yueonuk / B.U. Iemunuenko, U.B. Jlemuauerko. — 6-e usm., nepepad.
u non. — Mocksa : UHOPA-M, 2022. — 581 c. + Jlon. mMatepuansl [DaekTpoHHEINH pecypc]. — (Bvicmiee
obpazoBanue: bakanaspuat). - ISBN  978-5-16-010079-1. - Tekcr : oaxekrtponHsid. - URL:
https://znanium.com/catalog/product/1858485 (nara obpammenus: 16.04.2024). — Pexxum moctyma: mo moAamucKe.

2. Kyznuenos, C. U. ®usnka. OCHOBBI 3JIEKTPOAWHAMHUKHN. DJIEKTPOMAarHUTHBIE KOJeOaHWS M BOJHBI :
yuebHoe nocodue / C. U. Ky3nenoB. — 4-e u3n., ucnp. u jmorn. — Mocksa : By3osckuii yuebnuk : MHOPA-M,
2022. - 231 ¢ - ISBN  978-5-9558-0332-6. - Tekcr : osmekrponneii. -  URL:

https://znanium.com/catalog/product/1850635 (nara obpamenus: 16.04.2024). — Pexxum noctyna: 1o moimmucKe.

3.  Tapaco, O. M. ®usuka : yue6HOoe mocobue / O. M. TapacoB. — Mocksa : POPYM :
NH®PA-M, 2019. — 432 c. — (IIpodeccuonanproe oopazoanue). - ISBN 978-5-91134-777-2. - Tekcr
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: anektponnsid. - URL: https://znanium.ru/catalog/product/1012153 (mara obOpamienus: 16.04.2024). —
Pexxum noctymna: mo moamnucke.

4. PomwonoB B.H. ®wusmka: ydeOHOe 1mocoOuMe I CPEAHEro IPOQPECCHOHAIBHOIO
obpazoBanus / B. H. PoqronoB. — 2-¢ u31., ucnp. u gomn. — Mocksa : M3narensctBo FOpaiit, 2023. —
265 c. — (IIpoeccuonanbnoe obpazosanue). — ISBN 978-5-534-07177-1. — Tekcr : 35eKTpOHHBIH //
O6pazoBarenbHas miardopma IOpaiit [caiit]. — URL: https://urait.ru/bcode/512604 (nata oOpamieHus:
29.01.2024).

5.  Tlunckwmii, A. A. ®usuka : yucOnuk / A.A. ITunckwmii, I'.}O. I'pakoBckuii ; moa oOII. pen.
10.1. uka, H.C. IlypsrmeBoii. — 4-e u3g., ucnp. — Mockpa : DOPYM : UHOPA-M, 2022. — 560 c.
— (Cpennee npodeccuonanbaoe oopazopanue). - ISBN 978-5-00091-739-8. - Tekcr : 3IEKTPOHHBIH. -
URL: https://znanium.ru/catalog/product/1712397 (nata oopamenus: 16.04.2024). — Pexxum qoctyma: mo
TIOJIITUCKE.

IIporpammuoe odecnieuenune u nrepHer-pecypcni:
Windows 7 K-79-21 ot «22» Hos0ps 20211 (downgrade Windows7) 6eccpouno; Calculate Linux
Desktop cBo6oano pacnpocrpansemoe (https://www.calculate-linux.org/ru/), cpok aeiicTBus: 6ecCpOUHO,
MS Office Nel135 ot 17.09.2007, cpoxk aeiictusi: 6eccpouno; 7 Zip cBoboaHo pacnpocTpansemoe [10
OeccpouHo

HNuTepHeT-pecypcesl:

1. TocynapcTBeHHast oOpa3oBarenbHas maTdopma «Poccuiickast JIEeKTpOHHAS IIKOJIA» | OQHUIIMATBHBIN
caiit. — URL : https://resh.edu.ru/ (nara oopamenus 29.01.2024). — TeKCT : 37C€KTPOHHBIH.

2. OtkpoIThIid KOILIeK. Pusuka : caitt. - URL : http://www.physics.ru (rara ooparenus 29.01.2024). —
TeKcT : 3JIeKTPOHHBIH.

3. ®usmuka s BeexX. 3agaun no ¢usuke ¢ pemeHusmu : cait. — URL : http://fizzzika.narod.ru (mzara
obpamenus 29.01.2024). — Tekct : 2IEKTPOHHBIN.

4. KBaHT: HAyYHO-TIOMYJISAPHBINA (HU3HMKO-MaTeMaTHUeCcKuii )ypHan : caiit. — URL : http://kvant.mccme.ru
(mata obpamenus 29.01.2024). — TekcT : 2IeKTPOHHBIN.

5. Monekynspnas ¢usuka : caiit. — URL @ http://marklv.narod.ru/mkt/ (mata oopamenus 29.01.2024). —
TekcT : ANEeKTPOHHBIN.

6. dusuka Bokpyr Hac : cait. - URL : http://physics03.narod.ru (mata obparenus 29.01.2024). — Teker :
JJIEKTPOHHBIN.

7. ®usuka.py: CalT Ui ydalmxcs U npernogasatenei pusuku : cait. - URL : http://www.fizika.ru (zata
obpamenus 29.01.2024). — TekcT : 2IEKTPOHHBIN.

8. SAnmepnas ¢wusuka B HuTepHere : caiit. - URL : http://nuclphys.sinp.msu.ru(zata oOparieHus
29.01.2024). — TekcT : AJIEKTPOHHBIH.

5 KOHTPO.Ib Y OIIEHKA PE3YJIbTATOB OCBOEHHUSA YYEFHOM JUCHUTLJIAHBI

KoHTponb M oOlLieHKa pe3yabTaTOB OCBOEHUS IUCHUILIMHBI OCYIIECTBIISIETCS MPENoJiaBaTesieM B
MpoLIecCe TEKYIIET0 KOHTPOJIS U IPOMEKYTOUHON aTTeCTalUH.

5.1 Texkymmii KOHTPOJIb

KonTpompyembl HaumenoBanwue
€ paszensl Konrposmpyewmeie OLIEHOYHOT'O Kpurepun
Ne Pasl .. | pesyapraTsl (OK u 11K, H pHTep
(TeMbl) yueOHOIM TP, JIP, MP) cpeacTBa OIIEHKH
JUCIHHUIIINHBI >T
1 Pazpean 1. OK 01 Tecm Oyenka Mecmuposanis
dusuka u NpOBOOUMCSE N0 UIMO2OBOMY
MeTObI IIP61, Tipyl, Tpyl3, HpoYeHmy  pe3)IibmamueHOCHL
HAYYHOT'0 JIP 25 (npasubhbIx 0meenos)
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MMO3HAHUA

90+ 100%- 5 - ommuuro

80+ 89% - 4 - xopowo

0 = 7% - 3 -
VOORNEMEOPUMETLHO

Menee 0% - 2 -
HEYOORNEMBOPUMETLHO

Pa3zgen 2
MexaHuka
Tema 2.1
KunemaTuka

OK 01,

OK 02, OK 03, OK 06,

P61,
T1P64,

I1P62,
I1P65,
[1Py2,
ITPyS5,
MP4,
MP21,
MP46, JIP14,
JIP12

I1P63,
I1P69,

Juxmanmot

Tpaxkmuueckoe
3aHsamue
(npaxkmuueckoe
3a0aHue)

Jlabopamopnas
paboma

OuyeHKa «OnIUMHOY: NPABUTLHO
BbINOTHEHbL  6Ce  3a0aHUs 6
coomsemcmesui c
MpedoBaHUSIML, NPABUTIHO
BbINONIHEHbL  OONOTHUMETIbHbIE
3a0aHus, CB0EPEMEHHO
npedoCcmaegiieH omuem 0
BbINOTHEHUU PAOOMbL.

Oyenka  «xopowioy. NpasuibHO
BbINONHEHbL  6ce  3a0aHUs 8
OCHOBHOU yacmu,
OONOTHUMETIbHbIE 3a0aHus
BbINOIHEHbL He 8 NOTTHOM 00beMe,
npedocmaeiieH omuem 0
BbINOTHEHUU  Pabombl, OO 6
anmae HeCc80e6PeMEHHO20
npedoCcmagiierst Omyema Wil ¢
HAuem HEeCYUeCBEHHbIX
oubox 8 BbINOTHEHULL
JIAOOPAMOPHBIX 3A0AHUSIX.
Ouyerra «y008nIemeopUMeETIbHOY:
8bINOHEHbL He 6ce, Ho bonee 50%
3a0aHuti JIAOOpamopHo
pabomul, OONONHUMETIbHbIE
3a0anus He BbINOTIHEHDI,
HECB80e8PEMEHHO  NPe0OCABTIEH
omuem 0 8bINOTHEHUU PAOONTbL.
Oyenxa
«HEYOORIEMBOPUMETIDHON:
BbINOHEHO Menee 50%
JIAOOPamopHoll. - pabomvl,  He
BbINOTHEHbL  OONOTHUMETIbHbIE
3a0aHus, omuem O GbINOTHEHUL
Pabombvl He npedoCcmagTieH

Tema 2.2
JAnnamuka

OK 01,

OK 02, OK 03, OK 06

I1PG1,
11P64,
[TPy1,
IIpy4, IIPyS,
JIP25, MP4,
JIP32, MP21,
MP46, JIP14,
JIP12

T1P62,
T1P65,
TIPy2,

[1P63,
I1P69,
Ipy3,
[IPyl1,
MP6,
MP23,
JIP13,

Jluxmarmor

Lpaxmuueckoe
3amsmue
(npaxmumeckoe
3a0aHUe)

OyeHka «OMIUHHOY. NPABUTLHO
BbINOTHEHbL  6C€  300aHUsL 8
coomsemcmsui c
MpeoosaHusIMU, NpasUILHO
BbINOTIHEHbL  OONOTHUMETbHbIE
3a0amHus, CBOEBDEMEHHO
npedocmasieH omuem 0
BbINOTHEHUU PADOMbI.

Oyenka «xopouioy. NpasUibHO
BbINOTHEHbL ~ 6Ce  300aHUsL 8
OCHOBHOUL yacmu,
OONOTHUMETIbHbIE 300aHUA
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BbINOTHEHbL HE 68 NOTHOM 00beVe,
npedocmaeiieH omuem 0
BbINOTHEHUY  Pabombl, OO 6
anyuae HECB80e8PEMEHHO20
npedoCcmagiierst Omyema Wil ¢
Hamuem HeCYUeCBEHHbIX
ouoOK 8 BbINOTHEHLLL
JIAOOPAMOPHBIX 3A0AHLSIX.

Ouyerra  «yoo&IemsopUmMeIbHOY.
BbINONHEHBL He 6ce, HO bonee 50%

3a0aHULL JIaOOPamopHoL
pabomL, OONONHUMETILHBIE
3a0aHUs He BbINOIHEHDI,

HEeCB0eBPEMEHHO  NPe0OCMARTIEH
omuen o 8bINOTHEHUU PADONTbL.
Oyenxa
«HEYOORNEMBOPUMETHHON.
BbINONHEHO MeHee 50%
JIAOOPamopHoll. - pabomvl,  He
BbINOTHEHbL  OONOTHUMETHbIE
3a0aHUs;, OM4em O BbINOTHEHUU
pabomvl He NPedoCmaeeH

Tema 2.3
3aKkoHBI
COXpaHeHHs B
MeXaHHKe

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

I1P61, II1P62, IIPG3,
[1P64, T1IP65, IIPOS,
I1P69, IIPyl, IIPy2,
[Ipy3, Ilpy4, IIPyS,
IMPy11, JIP25, MP4,
MP6, MP 10, MP9,
JIP32, MP21, MP23,
MP46, JIP14, JIP13,
JIP12

[uxkmanmpl

Tpaxmuueckoe
3aHsAmuUe
(npaxmumeckoe
3a0aHue)

Jlabopamopnas
paboma

Oyenka «OMIUYHO»: NPABUILHO
BbINONHEHbL  6ce  3a0aHUs 8

coomeemcmeuit c
MpeooBaHusIMU, NPABUILHO
BbINOTHEHbL  OONOTHUMETTbHbIE
3a0amus, cB0e8PEMEHHO
npedocmagieH omuem 0

BbINOTHEHUU PADOMbI.

Oyenra «xopouioy: npaguIbHO
GbINONHEHbL  6C€  300aHUSL 6
OCHOBHOU yacmu,
OONOTHUMETbHBLE 300aHUS
BbINOTIHEHBL HE 8 NOTHOM 00beMe,
npedocmagieH omuem 0
BbINOTHEHUY  pabombl, OO 6
cyuae HECB0eEDEMEHHO20
npedoCmasiieHust omuema Wik ¢
HaHUeM HEeCYUYeCBEHHbIX
OUUOOK 8 BbINOTIHEHUU
JIAOOPAMOPHBIX 3A0AHLIX.
Ouyerra  «y00&IemeopUMeETIbHOY.
BbINOTHEHbL He 6ce, Ho bonee 50%
3a0aHULL JIabOpPamopHot
pabomi, OONONHUMETIbHbLE
3a0anuUsL He BbINOTIHEHD,
HECB0eBPEMEHHO  NPe0OCABTIEH
omuem 0 8bINONHEHUU PADONTbL.
Oyenka
«HEYOORTIEMBOPUMETHHON.
BbINOTHEHO Menee 50%
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JIAOOPaAmopHOUL.  pabomvl, — He
BbINOTHEHbL  OONOTHUMETbHbIE
3a0aHUs, OMYem O BbINOTHEHUU
pabonivl He pedoCcmasieH

Tema 2.4
Craruka u
THAPOCTATHKA

OK 01,

OK 02, OK 03,
OK 07

I1P61, IIP62,
[1P64, IIPGS,
[TIPyl, IIPy2,
[Ipy4, IIPyS,
JIP25, MP4,
JIP32, MP21,
MP46, JIP14,
JIP12

OK 06,

I1P63,
I1P69,

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

90+ 100%- 5 - omnuro

80+ 89% - 4 - xopowo

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

OK 01,
OK 02, OK 03, OK 06

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

I1P62, IIP63,

Tecm
KormponvHas paboma
Tpakmuueckoe
3aHsamue
(npaxkmuueckoe

3a0aHue)

Jlabopamopnas
paboma

Juxmanmot

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

90+ 100%- 5 - omuro

80+ 89% - 4 - xopowo

0 = 7% - 3 -
VOORNEMEOPUMETLHO

Menee 0% - 2 -
HEYOORNEMBOPUMETLHO

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

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

Tema 3.2
OcHOBBI
TEPMOIUHAMMK
. TenyoBble
MAIIIMHBI.

OK 01,

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

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

Juxmarmot
Tecm

Tpaxkmuueckoe
3arHsamue
(npaxkmuueckoe
3a0aHue)

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

90+ 100%- 5 - ommuuro

80+ 89% - 4 - xopowio

70 + 79% - 3 -
VOORNEMEOPUMETLHO
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MP6,
MP18,
JIP32,
MP46,
JIP12

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

MenHee 70% - 2 -
HEYOORNEMBOPUMETLHO

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

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

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

Tema 3.3
ArperartHsbie
COCTOSIHUS
BellecTBa.
da3oBble
nepexoabl

OK 02,

OK 01,
OK 03, OK 06

TIP61, TTP62, TIP63,

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

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

Tpaxkmuueckoe
3arsamue
(npaxkmuueckoe
3a0aHuUe)

Jlabopamopnas
paboma

Juxmarmot

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

Oyerra  «xopouoy: NpasuibHO
BbINOMHEHLL  6C€  3A0aHUSL 6
OCHOBHOU yacmu,
OONOTHUMETTbHBIEC 300aHUst
BbINOIHEHBL HE 8 NOTHOM 00beMe,
npedocmaeiieH omuem 0
BbINOTHEHUY  pabombl, b0 6

68




cmyuae HeCB0eBPEMEHHO20
npedoCcmagiiens. omyema Wil ¢
Hamyuem HECYUeCBEHHbIX
OubOK 6 BbINOTIHEHLULL
JIADOPAMOPHBIX 3A0AHUSIX.

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

3a0aHUtl JIAOOPAmOopHOLL
pabomul, OONOJIHUMETILHBIE
300aHUA He BbINOTHENDI,

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

Paznen 4
DJIeKTPOANHAM
HKa
Tema 4.1
DJIeKTPOCTATUKA

OK 01,

OK 02, OK 03, OK 06,
OK 07

I1P61, TIIPG2, IIP63,
[1P64,

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

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

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

Tecm

Lpaxkmuueckoe
3ansmue

(npaxkmuueckoe
3a0aHuUe)

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

90~ 100% - 5 - ommuuno

80+ 89% - 4 - xopowio

0 = 79% - 3 -
VOORIEMBOPUMETILHO

menee  70% - 2 —
HEYOORTIeMBOPUMETLHO

OyeHra «OnIUYHOY: NPABUTILHO

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

BbINOTHEHUU PADOMbI.
Oyenra «xopowioy: npagUIbHO

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

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

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

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

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

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

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

TOK B OK 07 Jlabopamopnas npoyeHmy  pe3yibmamueHOCHIU

Pa3IHYHBIX paboma (MpasuIbHLIX OMEemos)

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

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

VOORNEMBOPUMETHHO
menee  70% - 2 —
HEYOORNEMBOPUMETLHO

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

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

12

Tema 4.4
MarbuuTtHoe
noJie

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

OK 07

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

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

Tecm

Tpaxkmuueckoe
3arHsamue
(npaxkmuueckoe
3a0aHuUe)

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

OyeHra «xopouioy. NpaBUTbHO
BbINOTIHEHbL ~ 6C€  300aHU 8
OCHOBHOUL uacmu,
OONOTHUMETIbHbIE 3a0anusl
BbINOTHEHbL HE 8 NOTHOM 00beMe,
npedocmaeiieH omuem 0
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JIP5, JIP6,  JIP32, BbINOTHEHUY  pabombl, OO 6
MP21, MP23, MP44, cyMae HEeC60e6PEMEHHO20
MP38, MP39, MP46, PpEOOCIAGEHUR ONTema Wil ©
JIP14, JIP13, JIP12, HOTLETHEM — HECYUECTIGEHHbIX
OUUOOK 8 8bINOTHEHULL
JIPz8, JIP31 JIAOOPAMOPHBIX 3A0AHLSIX.
Oyerra  «y00&TIemeopPUMETLHOY:
BbINOTHEHDL He 6ce, HO bonee 50%
3a0aHULL JIaOOPamopHoLL
pabomL, OONOTHUMETIbHbIE
3a0aHUs He BbINOIHEHDI,
HeCB0eBPEMEHHO  NPe0OCMARTIEH
omuen o 6bINOTHEHUU PADONTbL.
Oyenxa
«HEYOORNEMBOPUMETEHON.
BbINONIHEHO MeHee 50%
JIADOPAMOpPHOUL  pabomvl, — He
BbINOTHEHbL  OONOTHUMETbHbIE
3a0aHUs;, OM4em O BbINOTHEHUU
pabomvl He NPeOOCMARTEH.
13 Tema 4.5 OK 01, Tecm Oyenka «OMauUYHO»: NPABUILHO
OK 02, OK 03, OK 06, BbINOTIHEHbL  6CC  3A0AHUSL 8
DAEKTPOMATHHT | OK ()7 Tpaxnmumeckoe coomeemcmeu c
Hast HHIYyKIUs sansmue mpebosarusm, NPABUIBHO
I1P65, TIPG6,  IIPGS, (npaxmuueckoe BbINOTHEHbL  OONOTHUMETHbIE
I1P69, TMPyl, IIPy2, sa0anue) 3a0anus, CBOEBPEMEHHO
Hpy3, Ilpy4, IIPys5, npedocmagien  omuem 0
IPy10, IPyll, GOINOMHEHULU PAOONTbL.
[IPy13, = JIP25, MP4, Oyerka  «xopowoy. NpasuivHo
MP6, MPI13, MPI7, BbINOTHEHbL  6Ce  300aHUsL 8
MP18, MP19, MP20, OCHOGHOLI wacmu,
JIPS, — JIP6,  JIP32, OONOTHUMETbHbIE 3a0aHus
MP21, MP23,  MP44, BbINOTHEHbL HE 8 NOTHOM 00beMe,
MP38, MP39, MP46, npedocmaeien  omuem o
JIP14, JIP13, JIP12, 8bINOTIHEHUY  pabombl, OO 8
JIP28, JIP31 cyuae HECB0eEDEMEHHO20
NpeooCcmasienus: Omuema Wil ¢
Hamuquem HECYUeCMBEHHbIX
ouuboK 8 8bINOTHEHULL
JIAOOPAMOPHBIX 3A0AHLIX.

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

14

Pa3zpen 5
Kojeboanus u
BOJIHBI
Tema 5.1
MexaHuuyecKue
Ko0JIeOaHus 1
BOJIHBI

MP8,MP9,MP10,MP21,

MP17, MP13

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

MP17, MP13

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

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

MP8 MP9,MP10,MP21,

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

Tecm
KormponvHas paboma

Tpakmuueckoe
3amHsamue
(npaxkmuueckoe
3a0aHue)

Jlabopamopnas
paboma

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

90+ 100%- 5 - omnuro

80+ 89% - 4 - xopowo

0 = 7% - 3 -
VOORNEMEOPUMETLHO

Menee 0% - 2 -
HEYOORNEMBOPUMETLHO

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

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

15

Tema 5.2

JIeKTPOMArHUT
HbIe KoJIeOaHus
M BOJIHBI

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

P61,
T1P64,

I1P62, TIIP63,

Lpaxkmuueckoe
3amsmue
(npaxmumeckoe
3a0aHue)

Tecm

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

90+ 100% - 5 - omauuro

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

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

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

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

16

Tema 5.3
Onruka

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

[1P61, T1IP62, IIPOG3,
11P64,

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

Tecm

Konmpomvras paboma

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

90+ 100%- 5 - ommuro

80+ 89% - 4 - xopowo

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

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

3a0aHUtl JIAOOPamopHoL
pabomul, OONONHUMETIbHBIE
3a0aHus He BbINOTHEHDL,

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

19

Tema 7.2
CtpoeHue aToma|

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

TP61,
T1P64,
T1P65, TIPG6,

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

I1P62, IIPG3,

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

Tecm

Tpaxkmuueckoe
3aHsamue
(npaxkmuueckoe
3a0aHue)

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

90+ 100% - 5 - omauuro

80+ 89% - 4 - xopowio

70 = 79% - 3 -
VOORNEMBOPUMETHHO

menee /0% - 2 —
HEYOORNEMBOPUMETLHO

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

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

20

Tema 7.3
ATOMHOE s1IpO

OK 01,

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

I1P62, TIIP63,

Tecm

Oyenxa MecmuposamsL
npoeooUMcst N0 UMO2080MY
NpOYeHmy — pe3)ibmamueHOCHIU
(npasuibHbIX OMeemos)

90+ 100%- 5 - ommno
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I1P65, TI1P66,  I1P6S 80+ 89% - 4 - xopowio
[IP69, TMPyl, IIPy2 0 <+ 79% - 3 -
[Ipy3, [TIlpy4, IIPyS5 VOORNEMBOPUMETHHO
[1Py10, IIPyll, ITPyl3 menee  70% - 2 —
JIP25, MP4, MP6 HEYOORNEMBOPUMETLHO
MP13, MP17, MPIS
MP19, MP20, JIPS, JIP6
JIP32, MP21, MP23
MP44, MP38, MP39
MP46, JIP14, JIP13
JIP12, JIP28, JIP31
21 OK 01, Tecm Oyenka Mecmuposaniis
Paznen 8. OK 02, OK 03, OK 06 nposooUMcst N0 UNMO20BOMY
neMeHThI OK 07 npoYyeHmy  pe3yibmamueHOCHIL
ACTPOHOMMH H (npasubkbIx 0Meenos)
acTpOQu3NKH. | [TPG3, TIPy6, IIPyS,MF 90+ 100%- 5 - ommro
10 80+ 89% - 4 - xopowio
3TeMa 8.1 0 -~ 799 - 3 -
JIEMEHThI Jostemaopumensio
ACTPOHOMHHM H e 0% - 2 _
acTpopu3uKM.
HEYOORNEMBOPUMETLHO

5.2 Ilpome:kyToUHAs aTTeCTALUS

[TpomesxyTouHas aTTecTalys 00yJaroIuXCcs OCYIIECTBISETCS 110 3aBEPIICHUN U3yYeHHS YIeOHOTO
npenaMera «Du3nKay U TO3BOJISET ONPEICTUTh KAa4eCTBO M YPOBEHB €€ OCBOCHHUS.

dopma TpOMEKYTOUHOM aTTecTanuu mo npeametry «dPusukay — auddepeHIInpoBaHHbINA 3a4eT U
IK3aMeH.

PesyabTaThl 00yueHus

OuneHounsble cpeacTBa
JJIsl POMEKYTOUHOM aTTeCTANMHA

JuddepeHupoBaHHbIN 3a4eT

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

OK 08

3aIATOMH.

KonTposbnas padora
1. 3amumuTe TmOKa3aHWS MaHOMETPA, OMPEIEISIONIETO
JaBJICHUE JKUAKOCTU WM Ta3a B 3aMKHYTOM OOBEMe.
OTBeT nmalTe YUCIOM, OTHENSS JECATUUHYIO APOOh

MIla
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2.  Wneanwnbriii raz coBepimi padory 300 JIx u mpu 3TOM
BHYTPEHHSIs SHepTHs ra3a yBenuuuiack Ha 300 [Ix. Kakoe
KOJIMYECTBO TEIUIOTHI OT/AaJ WX MOJY4YHuI ra3 B 3TOM Ipo-
necce? JIx

4, 3. WpeanpHas TenoBas MallllHa COBEPIIAET 3a OJUH
uuki padory 100 [Ix. Temneparypa HarpeBarens 100° C,
xomomuishika 0° C. Haiitu KoumaectBo Teruia,
OTAABAaEMO€ 3a OAUH LUK XOJIOAWIbHUKY. Jlx

4. BcTaBbTe MPOMYIIEHHOE CIIOBO:

3akon [lackayis — OCHOBHOM 3aKOH TUJIPOCTATUKH,
COTJIACHO KOTOPOMY JaBJIEHHE HA MTOBEPXHOCTh KUIAKOCTH,
MIPOU3BEJICHHOE BHEITHUMU CUJIaMU, TIEpeIaeTCs
JKUJKOCTBIO BO BCEX HAIPABICHUSIX.

5. BeiuncnuTe gaBiaeHUE, OKa3bIBAEMOE THAPABINYECKUM
MACIIOM C ILIOTHOCTB0 900 KI/M° B HOIHOCTBIO
3arMoJIHEHHOM cocye BeicoTol 0,7 M. YckopeHue
CBOOOHOTO MaJCHUs MPUHSITH 32 10 M/c? I1a.

IK3aMeH

OK 01, OK 02, OK 03, OK 09, OK 06
K 1.1, I1IK 2.2

Tect

1. MUcnonb3ys nepselil 3aKOH TEPMOAUHAMUKH, YCTAHOBUTE
COOTBETCTBUE MEKAY OCOOCHHOCTSIMU TETUIOBOTO TIPO-
ecca B HJCAITbHOM I'a3e M ero Ha3BaHHEM.

K xaxxaoMy 351eMeHTy IepBOTo cToj01a MmoIoepuTe cooT-

BeTCTBYIOH_[I/Iﬁ SJICMCHT M3 BTOPOTI'O0 U BHECUTE B CTPOKY OTBC-

TOB BBIOpaHHBIE IIU(PHI 10T COOTBETCTBYIONIMMHU OyKBaMH.

OcobenHoctu
Haszeanue npouecca
mporecca
A) Bce nepenaBaemoe rasy 1) U3oxopHbIit
KOJINYECTBO TEIIOTHI UJIET 2) U3oTepmuueckuit
Ha coBeplIeHue razoM pado-  3) M3o0apHbIii
ThI 4) AnuabatHbIit

b) N3meneHnue BHyTpeHHEH
YHEPrUM ra3a paBHO KOJIMYe-
CTBV [IEDENAHHON TEMJIOTHI.
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IIPH 9TOM Tra3 HE COBEPIIACT
paboThl

1. BcraBbTe IpOIYIIEHHOE CIOBOCOYETAHHE:

- 9TO sIBJICHHE BO3HHKHOBEHHS TOKA B 3aMKHYTOM
NpOBOAHUKE IIPpHU M3MCHCHHHW MArHuTHOI'O IIOJIA. I[aHHOC
SBJIICHHE JIOKUT B OCHOBE pabOThl TE€HEPaTOpoOB H
TpaHc(hopMaTopoB TOKA.

2. IlepeBenute B Ila cnenyromnye moka3zaHus:
100 ar
5 Mna
20 rlla

3. Bribepute npaBuUiIbHBIC YTBEPKACHUS:

A) C riyOuHoO# 1aBieHue KUIKOCTH YBEIUUUBACTCS.

b) JInsneKTpuKu-3TO BEIIECTBA, HE IPOBOASILNE
ANEKTPUYECKUN TOK

B) 3meputsb puznueckyro BeIMUUHY — 3TO 3HAUUT
HaWTH IOTPEIIHOCTh U3MEPEHUS.

I') Ilpu HarpeBaHUM ITPOBOMMOCTh METaJlJIa BO3pacTaeT

IMpakTH4yeckoe 3aganue

1. Ecim  Temmeparypa  marpesarenss 600 °C, a
xonmommnehnka (—20) °C, To KO3 PUIHUEHT MOJIE3HOTO
JeCTBUS UIEaTbHOTO TETIOBOTO JIBUTATEIS
NPUOIN3UTENBHO PaBEH. ..

2. B Tomke TemioBoro qBUTATENS MPU CKUTAHUN
TOTIMBA BBIETUIIOCH KOJIMYECTBO TEIUIOTHI, paBHOE 50 KJIK.
Koaddurment nonesnoro nevicreus apurarens 20%. Kakyto
paboTy COBEpIINI IBUTATEIH?

3. Kakoe naBnenne paboueit cMecH yCTaHOBUJIOCH B
IWIMHJIpaxX JBUTaTeNsl BHYTPEHHETO CrOPAaHUs, €CIU K KOHILY
TAaKTa CKATHS TeMIIEpaTypa nossickack ¢ 47° 10 367°C, a 06bem
ymenbimics ¢ 1,8 1o 0,3 n1? IepBonauanbHoe qaBiieHue ObLIO
100 xITa.

4. KakoBa MIIOTHOCTH KHCIOPOJA IIPH Temieparype 27° u
HOpPMAaJIbHOM aTMOC(EpHOM JaBJICHUU?
5. Onpenenuts 4acoByr0 MOLIHOCTb THIAPOHAcCOCa €CIU

ero macca 1000 xr, a ckopocth 5 M/c. OnpeaenuTs TaKxe
COBepIIaeMyIo paboTy.

6. ['maponmnuHap, ABUTasCh BO3BPATHO- MOCTYIATEIBHO
CO CKOpOCTBIO 2 M/C, OCTaHOBMIJICS 4epe3 § CEeKyH[ Iocie
Hayajla TOpMOXeHHus. OIpenenutb yCKOPEHHE U  IYyTh,
MIPOWICHHBI MEXaHU3MOM IIPU TOPMOKEHHH.
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Kpurepun onenkn 1upgepeHIpOBaAHHOIO 3a4eTa H IK3aMeHa
«OTIMYHO» - TEOPEeTHUYECKOEe COJepKaHUEe Kypca OCBOCHO MOJHOCTBIO, 0e3 mpobenos,
yYMEHHUs1 COPMHUPOBAHBI, BCE MPEAYCMOTPEHHBIE POTrPaMMO yueOHbIe 3a/laHHsl BBHITIOJIHEHBI, KAYeCTBO
UX BBIIOJTHEHUSI OIIEHEHO BBICOKO.

- «XO0poIo» - TEOPETHUECKOE COJAEPKAHHWE Kypca OCBOEHO MOJIHOCTBIO, 0e3 IpoOernos,
HEKOTOpbIE YMEHHUS CPOPMUPOBAHBI HEIOCTATOYHO, BCE MPEAYCMOTPEHHBIE MPOrpaMMoi ydeOHbIC
3aJJaHMS BBITIOJIHEHBI, HEKOTOPBIE BHUJIBI 3aJaHUI BBIITOJHEHBI C OITUOKAMHU.

- «Y IOBIIETBOPUTEIBHO» - TEOPETHYECKOE COJAEp)KaHME Kypca OCBOEHO YacTHYHO, HO
npoOensl HE HOCAT CYIIECTBEHHOTO XapakTepa, HEOOXOJUMBIE YMEHHS pabOThl € OCBOCHHBIM
MaTepruaJioM B OCHOBHOM C(OPMHPOBaHBI, OOJBIIMHCTBO INPEIYCMOTPEHHBIX NPOrpaMMON OOYy4eHHS
y4eOHBIX 33JJaHUN BBIITOJHEHO, HEKOTOPBIE U3 BHITIOJIHEHHBIX 3a/IaHUH COJIEPKAT OIIUOKH.

- «HeynoBneTBOpUTENTBEHOY - TEOPETUIECKOE COJepIKaHIE Kypca HE OCBOCHO, HEOOXOMMBbIE
yMeHus He c(hOPMHUPOBAHBI, BHITIOJTHEHHBIE ydeOHBIC 3aaHUs COAECPHKAT TPYObIE OMINOKH.
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[Ipunoxenne 1

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

[Ipu mnpoBeneHHHM TEOPETHUYECKUX U MPAKTUYECKUX/ITA0OPATOPHBIX 3aHATHH HCHOJIB3YIOTCS
CJIENYIOLIME NIENAarOrHY€CKUE TEXHOJIOT UM

Ne HasBanue Hens IInanupyemslit Onucanue nopsiKa UCIIOJIb30BaHU
I/ | 0Gpa30BaTENbHO | UCTIOIB30BAHIS pe3ynbTaT (anropuT™M NMTPUMEHEHUS ) TEXHOJIOTHH B
i BaTEJIbH HCIIOJIb30BaHUS MPaKTUYECKOH I HOHAJIBHOU
it TexHomoruu | ©oOpasosare CIIOJIb30Ba a €CKO oeccronanbHO
(c ykazanuem | Of TEXHOIOTMH o0pa3oBaTe’IbHOM JIeSTeNbHOCTU
TEXHOJIOTHH
aBTOpA)

1 TexHonorus PasButne Mbicn | Bo3MOXKHOCTB Ipuém «Uucepr»
KPUTHYIECKOTO MTEIbHBIX HaBbl | quyHOCTHOrO  pocra | [I[pUeM OCylIeCTBIAeTCS B HECKONBKO
MBILICHHS KOB YHAIMXCH, | o6vuatomerocs, 3TaroB.

HEOOXOMMBIX I osram:  Ilpeanaraercs  cucrema
pa3BUTHA ero

HE TOJIBKO B MapKHPOBKU TEKCTa, YTOOBI
WH/IUBY BHOCTH;

yuebe, HO U B AUBUAYATILHOCTH, MOJIpa3feNuTh 3aKIIOUYEHHYI0O B HEM

00OBIYHOM [TOBBIIICHUEC HH(POPMAITHIO CISTYIONIM 00pa3oM:

xu3Hu (ymenue | dpdexkTuBHOCTH V «ranoukoit» momeyaercs TO, YTO

NPUHUMATh BOCIIPUSATHUS y>K€ U3BECTHO yUaIllMCS;

B3BEILICHHBIE HHpOpMALIH; - 3HAKOM «MMHYC» IIOMEYaercs TO,

peleHus, MoBbIIeHHe HHTEpeca, | TTO IPOTHBOPEUNT HX TPE/ICTABICHHIO;

3aHATHE c + 3HAKOM «IUIIOC» IIOMEYaeTcsl TO,

. |KaKk K H3ydyaeMoMmy

uHpOpMaIHeH, YTO SBISETCS Ui HUX MHTEPECHBIM U

aHanusupoparp | MATCPHALY, TaK M K| yeowynannbiv;

pa3iInyHbIC caMoOMy nponeccy ? «BOTIPOCHUTEIHHBIN 3HAK)» CTABUTCH,

CTOPOHBI 00y4eHus; YMEHHE | €CIIH YTO-TO HESICHO, BO3HHUKJIO JKEJIaHNe

SIBJICHUUA  TIp.), KPUTHYCCKH MBICIHTD. | Y3HATh OOJIbIIIE.

T. €. pa3BHUTHE
CIIOCOOHOCTH K
caMmoo0pa3oBaH
HIO.

II »ram: 4yurtas TeKkCT, ydaluecs
MTOMEYAIOT COOTBETCTBYIOIIUM 3HAYKOM
Ha IIOJAX OTJEJbHBIE a03aupl M
MIPETOKECHHUS.

Il »ram: VYwuamuMmcs npenjaraercs
CHCTEMAaTHU3UPOBAThH uHpOpMAITHIO,
pacIoJIO)KMB €€ B COOTBETCTBUHU CO
CBOMMH IIOMETKAMH B CIIEIYIOIILYIO
TaOIHUILY:

4 JTaIl: IlocnenoBareabHOE
o0cyxeHne Kax10i rpadbl TaOIUIIBL.
[Tpuem CIOCOOCTBYET Pa3BUTHUIO
aHAJIUTHYECKOTO MBIIIIECHUS npu
M3YYEeHUU HOBOTO MaTepuana, sBISETCS
CPEIICTBOM OTCIIC)KUBAHUS TTOHUMAaHUS
Marepuaa)

Ipuém «Kiaacrep»
D10 crocod rpaduyYecKoi OpraHu3aun
MO3BOJISIOLIUI

Marepuala, CacaTb

HaIJISIAHBIMU TE MBICJIUTEIbHBIC
MIPOIIECCHI,
NOTPY:KEHUH B Ty WM HHYIO TEMY.
Kiactep

HEJIUHEHHOU

KOTOPBIE TPOUCXOAIT IPHU

SIBIISICTCSI
(dhopmbl

OTpaKEeHHEM
MBIIICHHS.
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ITocaenoBaTeabLHOCTH JCHCTBUIA:

1. TIlocepemmHe  YHCTOTO  JIMCTA
(KJTacCHOM JTOCKHM) HAIUCaTh KIIFOUEBOE
CIIOBO WJIM TPEUIOKEHHE, KOTOpOe

ABJIACTCA «CEpAUEM» UJCH, TEMBI.

2. Bokpyr «HakujaTh» CJOBa MU
MPEIJIOKECHNS, BBIPAKAIONINE  HJIEH,
(dakTel, 00pa3pl, MOIXOASIIUE YIS
JaHHOM TeMbl. (Mopenu yCTPOHCTB H
IpUOOPOB)
IIpoGnemHuoe [IpuBneub CamocTosTeNbHBIN .
YacTHYHO-NIOMCKOBBITA MeTOJ
o0yuenune CTYAGHTOB K |(WIM C  TOMOUIBIO
(T.A.Nnpuna) aKTUBHOM YUHATEIS) aHaIn3 00y4eHus:
1.  mpo0JIeMHOE | MBICJIUTEIBHOM | IPOOJIEMHBIX e co3naHMe TpOGNEMHOH CHTYaHH
M3TIOKCHHCE, ACATCILHOCTH, | CUTyauuid, M HX npu 0OBICHEHMH HOBOTO MaTepuala
2 gactmumo — | K pEIIeHUIO | pemeHus] TIOCPEICTBOM (Bompoch sanaua
OHCKOBAS pasHOTO  pojia | BBIABHKCHHS ’ ’
3a71a4, KOTOPBIE | IPEILTOKEHHUI, SKCIIEPUMEHTAIEHOE 3aJlaHhe IMpH
AEATEIBHOCTD; HEIIOCPEICTBEH | THIIOTES, ux 3aKperyieHnH Y4eOHOTo MaTepuaa)
3. HO CBsA3aHBI C | 000CHOBaHUS | e KOJJICGKTUBHOE 06cy;1(HeHHe
CaMOCTOSITEIbHAA | comepikaHheM | IOKa3aTeJbCTBa, a BO3MOKHBIX MOAXONOB K PeLICHHIO
HCCIIEIOBATENRCK | yd1eOHOro TaKxke MpoBEpKa mpoGieMHON  CHTyamEE  (YpoK
ast IeATeNbHOCT. | MATCPHAA. TPABHIILHOCTH cucTeMaTru3alMu W 0000IIeHus
peleHHS.
3HAHMI).
MeToa npo61eMHOT0 U3J10KEeHUST
®  BBIJ[BUTAIOTCS THUIOTE3Bl 10 TEMeE,
oTBeprasi OJHH M apryMEHTHPYS
BBIOOpD  JPYrHMX,  BBICTpaUBaHUE
JIOTUKM  PacCyXIEHUH, aHaIN3
MMOCTABIICHHBIX TMPOOJIeM (M3ydeHwHe
HOBOW TEMBbI, MOCTAHOBKA TEMbI U
esnel ypoka)
KonrekcTHOE ObGecrieueHue YMenue . .
Keiic — MmeTox (He3aBepLIEHHBIIH
o0yueHune JMYHOCTHOTO aHaM3UPOBATh
(A.A.BepOunikuii | BKIFOUEHUS po0JIeMbI, UCKATh MeTox)
) CTyJIeHTa B aJICKBaTHBIE CTIOCOOBI CTy/leHTaM OyHeT MpeaIoKeHa JIHIIb
yueOHy:o UX PCHICHUA, TIOSHAHUC | yacrp, pHOpPMALMKM, BCHO OCTAIBHYIO
ACATCIBPHOCTE | CJIOKHYIO, HHPOPMAIIUIO -  CTYAEHTHI  MOTYT
MHOTOTpaHHYIO MOYEPITHYTh JTUOO0 W3 JIUYHOTO OIIBITA,
CTPYKTYpY CBOCH aub0 W3 JIPYTMX  HCTOYHHUKOB
Oynymei . undopmarmn  — |-net, cmpaBouHas
npodeccHoHaTbHOI JIMTEpaTypa, JKYPHAJbl, CICIUAIHCTHI,
ACATCIBHOCTH o0yialafole  ONMBITOM B PEIICHUH
JAHHBIX ~ Tpobmem w  T.a.  (Tipm
MPOBEICHNH  JAaOOpaTOpPHBIX  padoT,

pellieHre Ka4yeCTBEHHBIX W PACUYCTHBIX
3a/1a4)

JenoBas urpa

3TO METOJ TPYHIOBOTO OOydYeHUs
COBMECTHOH AESITENBHOCTH B Ipoliecce
permeHuss oOmMX 3amad B YCIOBHUAX
MAaKCHMAIIbHO BO3MOKHOTO
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MPHOTKEHUS K peaIbHBIM
MPOOJIEMHBIM CUTYaIHsIM (pu
3aKpeTUICHNd W3y4YeHHOTO MaTepuara,
CUCTEMAaTU3alUU 3HAHUH, TPAKTHYECKUE
3AHATHA).

KonTekcTHBIE 32124 (IPAKTUHKO-
OPUEHTHPOBAHHbIE)

3a7a4M, BCTpEYAIOTCs B TOM WM UHOU

pealbHOM cuTyanuu. HMX KOHTEKCT
obecrieunBaeT YCIIOBUS JUTST
MPUMEHEHUS W Pa3BUTUS 3HAHUU TIPU
pemeHny mMpoOsieM, BO3HUKAOIINX B
peanpbHOM  JKU3HU (npakTUyeckue
3aHATHUS, J1abopaTopHbIE PabOTHI, 3Tal
3aKpeIUICHUs 3HAaHUH Ha YPOKE).

Mo3rogoii mrypm

W3yyeHue HOBOro Marepuana

3nopoBrecbepera
0IIas
TEXHOJIOTHSI
(H.K.CmupHOB)

OO0ecrieuenue
CaHHUTapHO-
TUTHEHUYECKOT
0 COCTOSTHUSA
y4eOHOTO
ITOMEIICHUS
(ocBelenue,
MIPOBETPHUBAHNE
)
TEMIIEPATYPHBI
i pexum)
OMoLOHAJIbHA
s pa3psiika

CoOmroieHue
OIITUMAJILHOTO
BO3/YIIHO-TEIIJIOBOTO

pexrMa B ayJIMTOPUH.

ITo3utuBHAs
TICUXOJIOTHYCCKaA
aTMocdepa.
IMonnepxanue
paboTOoCIIOCOOHOCTH
Ha 3aHsTHUH.

KonTposb ocBemenns BO Bpemst
3aHATHUSA

JAunnamuyeckas naysa
@Ou3KyJILTMHHYTKA B CepeUHe
3ansaTus (1-2 MuH).
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