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Pabouas mnporpamma yuyeOHo#l aucuuruimHbl «®dusuka» paspaboTaHa Ha OCHOBE TpeOOBaHUM
@denepalibHOTO TOCYAAPCTBEHHOTO 00pa30BaTENbHOIO CTaHAapTa CpelHero olmiero ooOpazoBaHUs,
YTBEPKACHHOTO MPpUKa3oM MuHHCTepcTBa 0Opa3oBanus U Hayku Poccuiickoit denepanuu ot 17.05.2012
roma Ne 413, Ha OCHOBE MOJOXECHHH (QeaepaTbHOH OCHOBHOM 00IIe00pa3oBaTEIbHON MPOrpaMMBbl
cpemHero oOmiero oOpa3oBaHMsl, YTBEPKICHHOW MpUKa3oM MUHHUCTEpCTBA MpocBelieHusl Poccuiickoii
Oenepanun ot 18.05.2023 roma Ne 371, u ¢ ydyerom tpeboBanuii denepanbHOr0 rocyaapCTBEHHOTO
00pa3oBaTENBHOIO CTaHIApTA MO CHEIHAIBLHOCTH CpeaHero mpodeccuoHaabHoro oopazoBanus 15.02.17
MoHTax, TeXHH4YeCKoe OOCITyKMBaHHE, HKCIUIyaTaluss ¥ PEMOHT MPOMBIIIJICHHOTO 000pyaoBanus (1o
oTpaciisiM), YTBEpPXKIEHHOIO IpukazoM MuHucrepcTBa npocsBeuieHus Poccuiickoir ®enepanuu ot
12.09.2023 roma Ne 676
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1 OBIIASI XAPAKTEPUCTHUKA PABOYEM ITPOT'PAMMBI YYEBHOM
JUCHUIIVIMHBI «®PU3UKA»

1.1 O6s1acTh NpUMEHeHHsI TPOTPAMMBbI

PaGouas mporpamma y4eOHON mUCHUTUIMHBI «DU3HUKa» SBISETCS YaCThIO MPOTPAMMBI MTOJATOTOBKH
CIEIMATUCTOB CPEIHEro 3BeHa Mo crenuanbHocTH 15.02.17 MoHTax, TeXHHYECKOe OOCITy)KHUBaHUE,
IKCILTyaTaIusl 1 PEMOHT MPOMBINIIICHHOTO 000py0BaHus (TI0 OTPACIISIM).

1.2 MecTto npeameTa B CTPYKTYpe NPOrpaMMbl MOJAr0OTOBKH CIEIHATHCTOB CPETHEro 3BeHa

VYyeOnass nucuuruinHa «®Pu3MKa» OTHOCUTCA K 001eo0pa3oBaTeIbHOMY LUKIY MPOrPaMMBbI
MOJITOTOBKH CIICIIUATIMCTOB CPEIHEr0 3B€HA M OTHOCUTCS K mpeameTHoi oomactu GI'OC cpemnero obuiero
oOpa3zoBanus «EcTecTBeHHbIC HAYKH.

YpoBeHb OCBOCHHS Yy4eOHOW aucuuiuimHbl B cooTBeTcTBUM ¢ DPI'OC cpemnero ooOmero
00pa3oBaHMs YIITyOJICHHBIN.

OcBoeHMEe TUCIUILIMHBI HAIIPABJIEHO HA JJOCTUKEHHUE CIEAYIOLINX LEIe:

e (dopMUpOBaHME HHTEpeca U CTPEeMJICHHsS OOYYaIOIIHUXCS K HAay4HOMY HU3YYEHHUIO MPHUPOJIBI,

pa3BUTHE UX UHTEIIEKTYaIbHBIX U TBOPUYECKUX CIIOCOOHOCTEHH;
® Da3BUTHUE MPEACTABICHUI O HAYYHOM METOJIe MO3HaHUsI U (POPMUPOBAHUE HCCIIEA0BATEIBCKOTO
OTHONICHHSI K OKPYKAIOIIUM SIBJICHUSIM;

¢ (opMUPOBAHHE HAYYHOTO MUPOBO33PEHUS KaK Pe3ylbTaTa U3yueHHs OCHOB CTPOCHHS MAaTEepPHH
1 QyHIAMEHTATLHBIX 3aKOHOB (DPU3UKH,

e (dopMUpOBaHHE YMEHUN OOBACHATH SIBICHUS C MHCIOJNb30BAaHHEM (PUINYECKUX 3HAHUN U
HAyYHBIX JI0KA3aTEIbCTB;

e (QopmMHpOBaHUE TMPEACTABICHUNA O pOJU (DU3MKH IS Pa3sBUTHs APYIHX €CTECTBEHHBIX HAYK,
TEXHHUKHU ¥ TEXHOJIOTHA;

PaGouass mporpamma yueOHON mucHUIIIMHBL «DHU3UKa» HWMEET MEXIUCIHUILUIMHAPHYIO CBS3b C
oOmeobpaszoBarenbHbiMUA yaeOHbIMU auctuiuimHamMu OVYII1.03 Martematuka, OVIL.07 Xumusa, OVYIIL.08
buonorus, OYIL.11 'eorpadus.

VYuebnas aucuuiuimHa — «DHU3UKa» SBISIETCS TNPEANISCTBYIOIIUM JUIS W3YYEHHS CIETYIOLIIX
mucuuiuivH 1 moaynei: OIL.01 Unxenepnas rpaduka, OI1.02 Martepuanosenenue, OI1.03 Texnuueckas
Mexanuka, OI1.05 DnektporexHuka U ocHOBHI 3JekTpoHukH, OI1.06 OOpaboTka METaINIOB pEe3aHUEM,
CTaHKU ¥ UHCTPYMEHTHI.



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

O61mme u npodeccuoHaIbHbIE

Ilnanupyemblie pe3yabTaTbl 00y4eHUs

KOMIeTeHIUH JInuHOCTHBIE / MeTanpeiMeTHbIE IIpeameTHbIe
OK 01 Bsibuparts crocoObl | JlnuHocTHBIC pesymbrathl  OCBOCHMS —yueOHoOW aucumiumisl | [TPO1. copMUPOBAHHOCTH MPEJCTABICHHA O POJIU U
pereHHs 3ajay | OTPAKAIOT  TOTOBHOCTL M CNOCOGHOCTL  OOYHAIOWUXCH | \ocre ()M3HKM M ACTPOHOMHH B COBPEMEHHOI HaydHO#

npodeccuoHaNbHOM JesTeNbHOCTH
MPUMEHUTEIBHO K  Pa3Iu4YHbIM
KOHTEKCTaM

PYKOBOJICTBOBaThCSI  C(DOPMUPOBAHHON BHYTPCHHEW MO3HIIUCH
JIMYHOCTH, CHUCTEMOM IICHHOCTHBIX OPHUCHTAIUM, MMO3UTUBHBIX
BHYTPCHHUX YOCXKICHHUI, COOTBETCTBYIOIIUX TPATUIIMOHHBIM
[CHHOCTSM POCCHUICKOTO O0OIIeCTBA, PACHIMPCHUC KHU3HCHHOTO
OTIBITA W OIBITA ESTSIHFHOCTH B MPOLECCE Pealn3aliil OCHOBHBIX
HaIpaBJICHUH BOCHUTATEIFHOW NESATEIBHOCTH, B TOM YHCJIC B
4acTH:

TPYZOBOI'O BOCIIUTAHUA:

JIP25. ummepec K pasiuuHublM cepam  npogeccuoHanbHouU
O0esimenbHOCIU, YMEHUe CO8epulamb 0CO3HAHMbLI 6b100p 6yOyuel
npogheccuu u peanu308ul8ams cOOCMEEHHbLE JHCUSHEHHbIE NIAHDbL;

MeranpeaMeTHble pe3yibTaThl OCBOCHHUSI YUYEOHOW IUCHMILIHHBI
OTPaXaloT:

8.1. OBnanenue YHUBEPCAIbHBIMU
MO3HABATEIbHBIMU ICHCTBUAMMU:

a) 0a30BbIC JIOTMYECKUE JICHCTBHSL:

MPI. camocmosmenvho ¢opmyrupoeams u aKMyaiu3upo8amy
npobemy, paccmampusams ee 6CeCmopoHHe,

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

MP3. onpedensimos yenu OesmenbHOCMU, 3A0d8aMb NAPAMEmpbl U
Kpumepuu ux 00CmMUICeHUs,

y4eOHBIMU

MP4.  eviagnamv  3aKOHOMEPHOCMU U NPOMUBOpedus 8
PaccmMampusaemoix A6J1eHUAX,
MP5. enocumb KoOppekmugvbl 6 O0esameibHOCMb, OYeHUBamb
coomgemcmeue  pe3yIbmamos — yeiaMm, — OYeHusamv  PUCKU
nocnedcmeuii 0esamenbHoOCmu,
MP6. paszeusams  KpeamugHoe MblUIEHUEe NPU  peuleHuu

HCUSHEHHBIX NPODIEM;

0) 6a30BBIE MCCIIENOBATEIILCKHE ACHCTBUS:

MP7. enademv  HABLIKAMU  YUEDHO-UCCAEO08AMENbCKOU U
NPOEeKMHOU 0esTMeNbHOCMU, HABLIKAMU PA3PeUeHUst NPOOIEM;
MPI2. BbIAGIAMD NPUYUHHO-CNe0CTNEEHHbLE ces3uU u
AKMYanu3uposams 3a0ayy, 6bl0gUeamv 2UNOmesy ee peuleHus,
HAaxXoo0umo apeymeHmoi ons 00Ka3amenbcmsd CB0UX

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
FPAMOTHOCTH YEJIOBEKAa MJisi PEIICHHS] MPAKTUYECKUX
3a/1ay4;

[IPG2. cdopMUpPOBaHHOCTh YMEHUU Ppaclo3HABATh
¢usnueckue ABieHUs (IPOLECChl) U OOBACHATh UX Ha
OCHOBE W3YYCHHBIX 3aKOHOB: PpPaBHOMEPDHOE U
PaBHOYCKOpEHHOE IpSIMOJIMHEHHOE JIBUKEHHE,
CBOOOJHOE MaJeHHE Tell, IBUKEHUE MO0 OKPYXKHOCTH,
WHEpLMs, B3aUMOJIEHCTBUE Tel, KojebareabHOoe
JBUKECHUE, pe30oHaHc, BOJIHOBOE JIBUKECHHE;
mud¢y3us, OpOyHOBCKOE  JBUKEHHE, CTPOEHHUE
KHUJIKOCTEH M TBEpAbIX TeJ, U3MEHEHHe oObema Tell
npu HarpeBaHUU (oxyaxaeHun), TEIJIOBOE
paBHOBECHE, HCIApEHHME, KOHJIEHCAlUs, IUIABICHUE,
KpUCTaJIU3alus, KUIEHNe, BIaXHOCTh BO3/lyXa, CBA3b
CpeIHEN KNHETUYECKON YHEPTUU TETIIOBOTO JIBUKEHUS
MOJIEKYJ ¢ aOCOJIIOTHOM TeMIlepaTypoi, MOBBIIIEHHE
JABJICHHUs Tra3za IpU €ro HarpeBaHUM B 3aKpbITOM
cocyzie, CBA3b MEX]y MapaMeTpaMu COCTOSTHUS Ta3a B
M30IIpoLeccax; AJIEKTPU3aLUs Tell, B3aUMOJEHUCTBHE
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 USMEHEHUE 8 HOBbIX YCIIOGUSX,

MPI17. ymemv nepenocumv 3HAHUSA 6 NOSHABAMENLHYIO 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 JBWKYLIMHCS 3apsj, >JIEKTPOMarHUTHBIC
KoJIe0aHus u BOJIHBI, IpSIMOJIMHEHHOE
pacmpocTpaHeHHE CBETa, OTPAXKECHHUE, HPEIOMIICHUE,
uHTephepeHys, AMdpakIus U MOJsSpU3alUs CBETa,

aucriepcus  cBeTa;  (OTOIIEKTpUUYECKUN AP (DEKT,
CBETOBOE JaBJICHWE, BO3HUKHOBEHHE JUHEHYATOTO
CIeKTpa  aromMa  BOJOPOJA,  €CTECTBEHHas M

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

[IPy3. chopMupOBaHHOCTP  yMEHMSI  pa3iuyarh
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, MOJENEN ra3a, )KUJIKOCTH U
TBEPAOT0 (KpUCTAINIMYECKOr0) Teja, UeabHOTO rasa,
TOYEYHBIN 3apsijl, OAHOPOJHOE JIIEKTPUYECKOE IIOJIE,

OOAHOPOJHOC MAar"gsmuTHOC II0JIE, TapMOHHUYCCKUEC
KOJ'IC6aHI/ISI, MaTeMaTHUYeCKUI MasiTHHK, I/I,Z[CaJIBHblﬁ
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 ABMKEHUE, TETUIOBOE JBMKEHNE YaCTHI]
BEIIECTBA, TEIUIOBOE pPaBHOBECHE, OPOYHOBCKOE




nBukeHue, Auddy3us, HcHapeHue, KUIIEHHEe U
KOHJCHCAIMsA,  IUIABJICHWE H  KPUCTAJUIM3aIus,
HAIpPaBJIEHHOCTh TEIUIONEpeaayu, EKTPU3aUU Tell,
SKBHUIOTEHIIMAIILHOCTH  MOBEPXHOCTU  3apsHKEHHOTO
IPOBO/IHMKA, 3IEKTPOMArHUTHOM UHAYKIINH,
CaMOWHIYKIIHH, 3aBHCHMOCTH COTMPOTUBIICHUS
MOIYNPOBOJHUKOB "p-" U "n-TUMOB" OT TemMIepaTypsl,
pe3oHaHca, WHTEPQEPEHIMH BOJH, JUGPAKIHUH,
JUCIEPCUH, T[OJIHOTO  BHYTPEHHEro  OTpa)KeHus,
¢doroaddexr, Ppuznueckne MPUHLIUIBI CIIEKTPATEHOTO
aHanu3a W paboTel Jaszepa, "ambda-" um "Gera-"
pacmaipl siep, raMMa-u3JIydeHue saep;

[TPy9. chopMUpOBaHHOCTH YMEHHUS pelIaTh pacyeTHbIC
3a/la4d  C SBHO 33JaHHOM M HESIBHO 3aJaHHOM
¢u3nueckoil MoIenbpl: Ha OCHOBAaHWU aHaIH3a
YCIIOBUS BRIOMPATh (PU3UYECKHE MOJICIIN, OTBEUAOIINC
TpeOOBaHUSAM 3a7a4uu, MPUMEHATH (POPMYIIBI, 3aKOHBI,
3aKOHOMEPHOCTH W TIOCTYJIAThl (DU3HUYECKUX TEOpUU
NP UCIOJB30BAaHUU  MATEMATHUYECKUX  METOJIOB
pellieHuss 3a1a4, MPOBOAWTH pacueThl Ha OCHOBAaHUU
MMEIOIUXCS JTAHHBIX, aHAIM3UPOBATH PE3yIbTaThl U
KOPPEKTUPOBATh  METOIbl  pEHIeHHs C  Y4eTOM
MOJIYYCHHBIX PE3yJIbTaTOB; pEIIaTh KadeCTBCHHBIC
3aa4yn, TpeOyromre MPUMEHEHHs] 3HAHUM 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 Hcnonbp3oBate
COBPEMEHHBIC CpPEJCTBAa IIOMCKa,
aHaIn3a u UHTEPIPETALUU
uH(popMaluu U UHPOPMAIIOHHBIE
TEXHOJIOTUM  JJIi  BBIOJHEHUS
3a1a4 npodeccuoHaIbHON

JlmuHOCTHBIE PE3yJibTAaTHl OCBOCHUS yYEOHOW IHCIUIIIMHEI
OTpPaXalOT  TOTOBHOCTH M CHOCOOHOCTH  OOyYaroIIUXcCs
PYKOBOJCTBOBAThCSl C(OPMHUPOBAHHOH BHYTPEHHEH IO3ULIUEH
JMYHOCTH, CHUCTEMOHM LEHHOCTHBIX OpUEHTALUH, MO3UTUBHBIX
BHYTPEHHUX YOEK/IE€HHH, COOTBETCTBYIOUIMX TPaJUIMOHHBIM
LEHHOCTSIM POCCHHCKOTO OOIIecTBa, paclIMpeHHe >XU3HEHHOTO
OMBITA U OIBITA JEATEILHOCTH B IPOLECCE PEANN3alMU OCHOBHBIX
HaNpaBJICHUI BOCHUTATENIbHOW JESATEIBHOCTH, B TOM 4YHCJIE B

I1P69. chopMupoBaHHOCTH COOCTBEHHOM MO3MILIUU IO
OTHOILEHUIO K ¢buznueckoit uH(popMaIuuy,
MoJyyaeMoil M3  pPa3HbIX HCTOYHHUKOB, yMEHHI
WCIOJB30BaTh NU(POBBIE TEXHOJIOTMU JUIS TIOMCKA,
CTPYKTYpUPOBAHUS, MHTEPIPETALUN U TPEACTABICHUS
y4eOHOM W  HAay4HO-TIOMYJAPHOM  HH(OpMaIuH;




ACATCIIbBHOCTHU qacTu: Pa3sBUTHUC YMCHI/Iﬁ KPUTHYECKOI'O aHalIu3a HonyqaeMoﬁ
LIEHHOCTHU HAy4YHOI'O II03HAHNUA: MHDOPMAIHK;
2
JIP32. cpopmuposannocs MUpOSO3IpEHUA, | TPG6. BaageHHME OCHOBHBIMH METOJAMHU HAYYHOI'O
COOMGEMEMEYIOUe0  COGPEMENIOMY  YPOGHIO ~ PASSUMUA | ponyagyg, WCHONB3yeMBIMH B (DM3UKE: HPOBOIHTH
HAYKU U OOWeCmeeHHOU NpaAKmMuKY, OCHOBAHHO20 HA
IIpsAMBIE MW  KOCBCHHBIEC HU3MCPCHUA (1)I/I3I/ILI€CKI/IX
ouanoee Kyibmyp, CHOCOOCMBYIOue20 OCO3HAHUIO CB0e20 6 ° 6
MeCma 8 NOMUKYIbIMYPHOM MUpe; BCJIMYHH, BBIOUpPAA ONTHUMAJIbHBIM CIIOCOO U3MCPCHUA
JIP34. ocos3nanue yewHOCMU HAYYHOU OesmelbHOCHmU, u HCIIOIb3YA H3BCCTHBIC METOBI OLICHKH
UCCne008amenbCkylo  0eameibHOCmb  UHOUBUOYalbHO U 6 | 3ABHCUMOCTCH pusraecknx BCIINIMH c
epynne; UCIIOJIb30BAaHUEM TPSMBIX U3MEPCHHH, OOBSICHATH
MeTaHpe)lMeTHbIe pE3YyJIbTAaTbl OCBOCHUSA yqe6H0171 JAUCHUIIINHBI HOHy‘IeHHBIe pGSYJ'IBTaTBI, I/ICHOJ'IB3y5{ (I)I/IBI/ILIeCKI/IC
gTi’amaK’T:O 5 TEOPUHU, 3aKOHBI W TIOHSTHS, W JIENaTh BBIBOJEI;
1. BJIAJICHHUE HWBEPCATTBHBIMHA cOHBIMU
A o yH p ya CO6J'IIOI[8.TB IIpaBujia 0e30macHOro Tpyda IIpu
MO3HABATEIIBHBIMHA JICUCTBUSIMU: o
o NPOBENCHUHN HCCIEOBaHUI B paMKax y4eOHOro
B) paboTta c HHpOpPMAIHCH: 6 N
MP21. e1ademv Hagvikamu  NOLYHeHUs  UHoOpMaAyUU U3 IKCICPUMCHTA 1 YICOHO-UCCICAOBATCIbCKO
UCMOYHUKOS PA3HLIX MUN0G, camocmosmenvho ocyuwecmeisimey | ACITCIBHOCTH Y HCII0JIb30BAHUCM 1UPPOBBIX
Nouck, aHanus, cucmemamuzayuro u unmepnpemayuio | I3MCPUTCIIbHBIX YCTpOﬁCTB u J'Ia60paTOpHOFO
uHpopmayuu pasiuinbix 61006 u opm npedcmasnenus; o6opynoBanusi; chOPMUPOBAHHOCTH MPEICTABICHHUN O
MP23.  oyenusamv Odocmoseprocmv, MP24. ucnoxzwogafzw METOZax MONYHEeHHsS HAydHBIX aCTPOHOMHYECKHX
cpedcmea UHPOPMAYUOHHBIX U KOMMYHUKAYUOHHBIX MEXHON02ULL 8 .
petenuy KoZHUMUBHBIX, KOMMYHUKAMUSHBIX U opeanusayuonnslx | SHeHAN,
3a0au ¢ cobaodenuem mpeboBAHUL IPSOHOMUKY, MEXHUKU [TPyl1. oBnanenue pasnMYHBEIMU CIIOCOOaMu pabOTHI €
besonacnocmu, eucueHvl, pecypcocbepedcenus, npasosvix U HH(I)OpMaHHeﬁ (1)1/131/1‘1601(01“0 COJACPpIKaHUA C
IMU4eCKUxX Hopm, HOpm qu)OpMdquHHOlZ 6830naCHocmu; UCIIOJIB30BaAHUEM COBpeMeHHBIX I/IHq)OpMaHI/IOHHBIX
TCXHOHOFHP’I, pa3BUTHC YMCHHﬁ KPpUTHYCECKOI'O aHaJin3a
Y OLIEHKH JIOCTOBEPHOCTH IOJIydaeMoi HH(popMaIumy,
OK 03. [InanupoBatb U | JlmaHocTHBIC  pesynbTaThl  OCBoeHMs yuebHoW awmcummHEL | [TPG7. chopMHPOBAHHOCTH YMEHUS PeIllaTh PACUCTHBIC
peaT30BhIBATh COOCTBEHHOE | OTPKAIOT  TOTOBHOCTE M CMOCOGHOCTE  OOYHAIOWMXCH | sanayy ¢ gBHO  3a/]aHHOMN ¢busnveckoii Mojenbio,

Ipo(ECCHOHATIBHOE U JINYHOCTHOE
pa3BUTHE, NPEAIPUHUMATEIBCKYIO

JeSITeNIbHOCTD B
npogeccuoHaIbHON cepe,
UCIOJIb30BaTh 3HaHUA o
[IPaBOBOM u ¢buHaHCOBOM
IPaMOTHOCTH B pa3IYHbIX

JKU3HCHHBIX CUTYallUIgX

PYKOBOJICTBOBaThCSI  C(DOPMUPOBAHHOM BHYTPEHHEH MO3HMIIHEH
JUYHOCTH, CHCTEMOH IIEHHOCTHBIX OpUEHTAlMi, MO3UTHUBHBIX
BHYTPEHHUX YO@XIEHHH, COOTBETCTBYIOUINX TPaIUIIHOHHBIM
LEHHOCTSIM POCCHUHCKOTO OOIIECTBa, PACHIMPEHHE >XU3HEHHOTO
OIIbITA U OIBITA JESATEIBHOCTH B IPOLECCE PEAIN3ALMU OCHOBHBIX
HaNpaBJICHUIl BOCHUTATEIIBHOM [JESITEIbHOCTH, B TOM 4HCIE B
4acTu:

JYyXOBHO-HPAaBCTBEHHOI'O BOCITUTAHUA:

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

OCO3HAHHbLE pewenus, OpUeHmupysCco HA MOPANbHO-

WCTIONB3Ys (PU3MUECKHe 3aKOHBI W TPUHIMUIBI;, Ha
OCHOBE  aHaiM3a YCJOBHs  3aJaud  BHIOWpATH
(bu3MYecKyr0  MOJeNb,  BBIICHATH  (DU3UUYECKUE
BeTUYUHBI U (GOpPMYINbI, HEOOXOAUMBbIE IJs €e
pemieHusi, TMPOBOAUTH  pacdyeTbl MW  OIICHUBATh
pPEATbHOCTh MOJYYEHHOTO 3Ha4YeHHs (PU3NIeCKOU
BEJINYUHBI; pemiarhb KaueCTBEHHBIC 3a/1a4u,
BBICTpanBasi JJOTUYECKH HEMPOTUBOPEUMBYIO IEMOUYKY
paccyXJIeHHil ¢ Omopoil 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,
MertanpenMeTHble pe3ysbTaThl OCBOCHHS YYEOHOH JMCIMIUIMHEI
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

0eAmenbHOCMU 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 KYAbIMYPHBI YPOBGEHb,

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 6epHOCO peuleHus;

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

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

KMHETUYECKYIO TEOPUIO CTPOEHMSI BELIECTBA, T'a30BbIE
3aKOHbI, NEPBBIM 3aKOH TEPMOAVNHAMHUKH; 3aKOH
COXpaHEHHUs JJIEKTPUYECKOro 3apsijaa, 3akoH KysoHa,
3akoH OMa JJid yyacTKa 1enu, 3aKkoH OMa 11 HOJHOM
AJIEKTPUYECKOM 1enu, 3aKkoH Jxoyns - JIeHna, 3akoH
3JEKTPOMarHUTHOW MHIYKUHUH, 3aKOH COXPAHEHMS
SHEPruM, 3aKOH MNPSMOJIIMHEHHOTO0 PpPacIpOCTpaHEHUs
CBETAa, 3aKOH OTPAXCHUSl CBETA, 3aKOH IMPEIOMIICHUS
CBETa; 3aKOH COXPAaHEHUs IHEPIHH, 3aKOH COXPAHEHUS
MMITYJIbCA, 3aKOH COXPAaHEHHMsI SJIEKTPUUECKOT0 3apsja,
3aKOH COXpaHEHMsI MacCOBOI'O YHMCIA, IOCTYJIaThl
bopa, 3akoH paaMOaKTHBHOIO pacrnaja); YBEPEHHOE
UCIIOJIb30BAaHUE 3aKOHOB M 3aKOHOMEPHOCTEM IpHU
aHaJIn3e (PU3NYECKUX SBJICHUM U IPOLECCOB;

I1Py2. chopMHpPOBAHHOCTH CHUCTEMBI 3HAHUH O
(U3MUECKUX 3aKOHOMEpPHOCTSAX, 3aKOHaX, TEOpUsX,
JEHUCTBYIOIIMX HAa YPOBHSX MUKPOMHUPA, MaKpOMHUpa U
Merammpa, IpeACTaBICHUII O BceoOleM XapakTepe
(u3MYEeCKUX 3aKOHOB; TMPEACTaBIEHUH O CTPYKType
MOCTpOEeHUsI (PU3MYECKON TEOopuH, YTO MO3BOJUT
OCO3HaTh poib (PyHAAaMEHTAIbHBIX 3aKOHOB U
MPUHIMIIOB B COBPEMEHHBIX IMPEJICTaBICHUSIX O
MpUpPOJIe, MOHATh TPAHULBI MPUMEHUMOCTH TEOPH,
BO3MOXHOCTM HMX TPUMEHEHUs s  ONHUCaHUs
€CTECTBEHHOHAYYHBIX SIBJIEHUH U IIPOLIECCOB;

[TPyS. cpopMuUpOBaHHOCT, yMEHHH  NPUMEHSTH
3aKOHBI KJIACCUUECKON MEXaHUKH, MOJIEKYJIIpHON
bu3uKn W TEPMOJAMHAMHUKH, DJICKTPOIMHAMUKH,
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] MEXaHWYECKOHl OSHEepruH, 3aKOoH
COXpaHEHHUs UMITYJIbCA, 3aKOH BCEMUPHOI'O TATOTEHHUS,
IIEPBBIA 3aKOH TEPMOAMHAMUKH, 3aKOH COXPaHCHMS
MEKTPUUYECKOTO 3aps]a, 3aKOH COXPAHEHHUS DHEPIHH)
Y OTPaHMYEHHOCTH HUCIIOJIB30BAHMS YACTHBIX 3aKOHOB;
aHATM3UPOBaTh (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 KOHLIEHTpPALUEN €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 IPOLIECCAX; 3aKOH COXPAHECHMS
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 dJIEKTPOMarHUTHOW 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 M DHEPruu 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 MEXraJlaKTHYEeCKOH 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, YNTaTh M AHAJIU3UPOBATH XAPAKTEPUCTUKU
MPUOOPOB M YCTPOWUCTB, OOBICHATH NPHUHIUIBI UX
paboTHI;

OK 04 O dexTuBHO
B3alMOJICIICTBOBATh U paboTaTh B
KOJUIEKTHBE U KOMaH/E

MeTtanpeaMeTHbIe PE3yIbTaThl OCBOCHUS YYCOHOW IUCIHUILIHHBI
OTPaXKAIOT:

8.2. OBnaseHue YyHUBEPCAIbHBIMH KOMMYHUKATUBHBIMU
JIEUCTBUSIMU:

0) coBMeCTHAS IeATEIHHOCTD:

MP31. nonumams u UCHOIL308AMb NPEUMYULECNEA KOMAHOHOU U
UHOUBUOYANLHOU pabombl,

MP32. sbibupams memamuxy u Memoovl COBMECHIHbIX OeUCMBULL C
yuemom oOwWUx UHMePeco8 U B03MOJNICHOCMEL KAXC0020 HleHd
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. oyenusams Kawecmseo c80e20 6KIAOA 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
YYACTHMKOB TpPYIINbl B PEIIEHHE pPACCMATPHUBAEMOM
poOIEMBI;




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

8.3. OBnaseHne  yHUBEPCATBHBIMH  PETYISTUBHBIMU
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 npago u npago Opyeux awoeil Ha
owmuobKu,

OK 05 OcymiecTBisiTe YCTHYIO U
MUCbMEHHYI0 KOMMYHUKALIUIO Ha
rocyapCTBEHHOM SI3BIKE
Poccuiickoit @enepanuu ¢ yuerom
0COOEHHOCTEH  COLMAIIBHOTO H
KYJIbTYPHOT'O KOHTEKCTA

JIMYHOCTHBIE pPe3yJbTaThl OCBOCHUS Y4YeOHOW JHUCLUILIHHEL
OTpaXalOT  TOTOBHOCTh U CIIOCOOHOCTH  OOYYarOLIUXCS
PYKOBOJCTBOBAaThCsl C(HOPMHPOBAHHOW BHYTpPEHHEW TNO3UIMEH
JIMYHOCTH, CHUCTEMOM HEHHOCTHBIX OpHeHTaL[Hﬁ, IIO3UTUBHBIX
BHYTPEHHUX YOEKJEHHH, COOTBETCTBYIOUIMX TPaJULIUOHHBIM
LEHHOCTSIM POCCHHCKOTo O0IIecTBa, pacUIMpEHHE >XHU3HEHHOTO
OIIbITa U OIbITa ACATCIBHOCTHU B MPOLECCE p€ain3dalluid OCHOBHBIX
HAlpaBJICHUH BOCIUTATENBHON HEATENPHOCTH, B TOM 4YHCIE B
YacTH:

3CTETUYECKOr0 BOCIIUTAHUS:

JIP16. scmemuyeckoe omHOuieHUe K MUpy, SKIIOUASL ICHIEMUKY
OvIma, HAY4HO20 U MEXHUYEeCK020 Meopyecmed, CHopma, mpyoa u
00UjecmeeHHbIX OMHOUEHU;

MeranpenMeTHble Pe3yJabTaThl OCBOCHHUS yUE€OHOW JUCIMILTAHBI
OTpaxaroT:

8.2. OBnaneHne YHUBEPCAIbHBIMH KOMMYHUKATHBHBIMHU
EUCTBUSAMU:

a) oOIIeHHE:

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

MP29. apeymenmupogaHHo eecmu Ouanoe, ymemv CMASUAMb
KOHDIUKMHbIe cumyayuu;

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

[TPy12. OBJIaJICHUE OpPraHU3alMOHHBIMU u
[IO3HABATEJIbHBIMA ~ YMEHHUSIMH  CaMOCTOSITENIHOTO
npuoOpeTeHusi  HOBBIX ~ 3HaHMH B Ipolecce
BBIITOJIHEHUS HPOEKTHBIX U y4eOHo-
UCCIIEJIOBATENbCKUX pabOT, yMEHUSMU paboTaTh B
IpyNIe ¢ BbINOJHEHUEM pa3IM4YHbIX COLUAIbHBIX
poJieli, MiIaHUpoBaTh pabOTy TPYIIIbI, PalMOHAIbHO
pacrpenensiT  JeATeNbHOCTh B HECTaHJApTHBIX
CUTYalUsX, aJleKBaTHO OLICHMBATh BKJIAJl Ka)XJ0Tro W3
YYaCTHUKOB TPYNIBl B pELICHHE paccMaTpUBAEMOMN
MPOOJIEMBI;

OK 06. IIposBIATH TpaxaaHCKO-

MaTpUOTUYECKYIO MMO3UIIHIO,
JEMOHCTPUPOBATH OCO3HAHHOE
IIOBEJICHUE Ha OCHOBE
TPAIUITMOHHBIX POCCHICKHX

AYXOBHO-HPAaBCTBCHHLIX

JlngHOCTHBIE pe3yJibTaThl OCBOGHMS y4eOHOH JMCHWIUTHHBI
OTpPaXalOT  TOTOBHOCTH M CHOCOOHOCTH  OOYyYaromIuXcs
PYKOBOJICTBOBaThCSI  C(DOPMUPOBAHHOM BHYTPEHHEH MO3HMIINEH
JMYHOCTH, CHCTEMOH LEHHOCTHBIX OpPUEHTAlUll, MO3UTHUBHBIX
BHYTPEHHUX YO@XIEHHH, COOTBETCTBYIOUIUX TPAIUIHOHHBIM
LEHHOCTSIM POCCHHCKOTO OOIIECTBA, PACHIMPEHHE >XU3HEHHOTO
OMBITA Y OIBITA JEATEILHOCTH B IPOLECCE Pealn3aliid OCHOBHBIX

[TP63. BnageHne OCHOBOMOJATAIOIUMU (PU3UUESCKIMHU
MOHATUAMM W  BEJIMYMHAMH, XapaKTEPU3YIOMIMMHU
(buzmvecKre mporeccr (CBI3aHHBIMA C MEXaHUYECKUM
JIBIDKEHUEM, B3aMMOJIEHCTBHEM Tel, MEXaHUYECKHUMH
KOJICOAQHUSIMU ¥ BOJHAMH; aTOMHO-MOJICKYJISPHBIM
CTpOeHI/IeM BCIICCTBA, TCIIJIOBBIMHU HpOLIGCC&MI/I;




HCHHOCTCﬁ, B TOM YHUCJIE C YUCTOM

rapMoHHu3alunu

ME)KHaAIMOHAJIBHBIX n
MCIKPCIIUTUO3HBIX OTHOH.IGHHFI,
IIPUMCEHATH CTaHAAapPThI

AHTUKOPPYILIMOHHOTO NTOBEICHHUS;

HarpaBJIeHUH BOCIUTATEIbHOH JEATEILHOCTH, B TOM YHCIE B
YacTH:

TPaXJAHCKOTO BOCIIUTAHMS:

JIP1. chopmuposanrnocms paxicoanckoll nosuyuu 00yyanue2ocs

KaK aKMueHo20 U  OMBEMCMBEHHO20 UleHd  POCCULICKO20
obwecmsa;

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

JIP5. 2omosHocmb  Gecmu  COBMECMHYIO — OesiMeNbHOCMb 6
UHmMepecax — epajdcoOaHcKkozo — obwecmed,  YYaAcmeosamv 8
camoynpasneruu 8 00wWeobpaA30eaAmMenbHOU  OpeaHU3AYUU U

0emcKO-1OHOUECKUX opeaHu3ayusx,

JIP6. yMenue 83aUMO0eliCmB8o8ams c COYUATLHBIMU
UHCMUMYmamu 8  COOMEemcmeuu ¢ Ux  QYHKyuAMu u
Ha3HaueHuem,

JIP7.  ecomosnHocmb K 2YMAHUMAPHOU U  BOJAOHMEPCKOU
OesamenbHoCmu,

IMaTPUOTHYECKOTO BOCITUTAHUS:

JIPS. cpopmuposanHocmo poccutickol 2PadiCcOancKoll

UOEHMUYHOCIU, NAMPUOMUIMA, VEANCEHUS K CB0EMY HaApody,
yyecmea omeemcmeenHocmu neped Poounoil, eopoocmu 3a ceoil

INEKTPUYECKUM u MarHMTHBIM HIOJIIMH,
3JIEKTPUYECKUM TOKOM, AJEKTPOMAarHUTHBIMU
KOJICOAHUSIMU M BOJIHAMH; ONTHUECKUMH SIBICHUSIMU;
KBAaHTOBBIMH  SBJIICHUSIMH, CTPOCHHEM aToMa MU
aTOMHOIO  A1pa, pPaJUOAKTUBHOCTBIO);  BIaJICHUE
OCHOBOIIOJIAr al0IIMMHU ACTPOHOMUYECKUMHU
HOHATHSAMH, MIO3BOJIIOIUMU XapaKTepU30BaTh
IIPOLIECCHI, MPOUCXOAAIINE Ha 3BE31aX, B 3BE3JHBIX
CHUCTEMAaX, B MEXIaJaKTUYECKOW Cpene; IBHKECHHUE
HeOECHEBIX TeJI, DBOJIIOLHUIO 3Be3 U BeeneHHoii;

[1Py1. chopMupoBaHHOCTH MOHUMAHUS POJIU (PU3UKH B
SKOHOMHYECKOM, TEXHOJOTMYECKOM, COIMAIbHOM H
TUUYECKON cdepax AEATeNbHOCTH 4YEIOBEKa; POJId U
Mecta (U3MKM B COBPEMEHHOW HaydyHOW KapTHHE
MHUpPa;  pOJM  ACTPOHOMHUM B IPAKTHYECKOH
JEATEIbHOCTH 4YEJIOBEKa M JAIbHEHMIIEM Hay4dHO-
TEXHUUYECKOM Pa3BUTHH;

[1Py13. cdopMupoBaHHOCT MOTHUBALMU K Oymaymiei

. . npodeCCHOHATLHON JCSITETBHOCTH o

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

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

JIPY. YECHHOCMHOe ONHOWEeHUue K eocy()apcmeeHHblM CUMB01A4M,

UCTNOPUYECKOMY U NPUPOOHOMY  HACKeOulo,  NAMSIMHUKAM,

mpaouyusm Hapoooe Poccuu, docmudicenusm Poccuu 6 Hayxe,

ucKkyccmee, cnopme, mexHoA02UsIX U mpyoe.
OK 07 CogeiicTBoBaTh | JIM4HOCTHBIC —pesynbTaThl OCBOeHMs ydueOHoi aucummuuesl | [JPOS.  copMHPOBAHHOCTH  YMEHHUS  MPUMEHSTH
COXPAHEHHIO OKPYIKAIOLIEH cpepl, | OTPAKAIOT  TOTOBHOCTE M CMOCOOHOCTL  OOYHalOMWXCH | yojyyenyple 3HAHMSA JUIS  OOBSCHGHHS  YCIOBHIL

pecypcocOepekeHuIo, MPUMEHSTh
3HaHUS 00 W3MEHEHUH KJmMara,

MIPUHIUTIBI OepexKIIMBOTO
MPOU3BOCTBA, b pexTHBHO
JICWCTBOBAaTh B  YPE3BBIYANHBIX
CUTYalUsIX

PYKOBOJCTBOBAaThCsl C(HOPMHPOBAHHOW BHYTpPEHHEW TO3UIMEit
JMYHOCTH, CHUCTEMOH IEHHOCTHBIX OpPHEHTAlUH, MO3UTHUBHBIX
BHYTPEHHUX YyOEK/IE€HHH, COOTBETCTBYIOUIMX TPaJUIMOHHBIM
LEHHOCTSIM POCCHHCKOTO O0IIecTBa, paclIMpeHHe >XU3HEHHOTO
OIIBITa M OIBITA AEATEIHHOCTH B NPOILECCE pPeaM3alii OCHOBHBIX
HaIrpaBJIeHUH BOCIUTATEIbHOW IEATEILHOCTH, 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 — Oelicmeull

NpoTeKaHus (PU3MYECKUX SBICHUA B NPUPOAE U JUIS
MPUHATHAS TPAKTUYECKHUX PEHIEHUH B IOBCEIHEBHOM
KU3HM  Juig  oOecrieyeHMs ~ O€30MacHOCTH  TPH
oOpallleHuu ¢ OBITOBBIMU TPUOOPAMHU U TEXHUYECKUMU
YCTPOHCTBaMHU, COXPAHEHUS 370POBbS U COOJIIOCHUS
HOPM SKOJOTMYECKOro IOBEACHUS B OKpYyKarolen
cpeae; NOHMMaHHE HEOOXOIUMOCTH IPUMEHEHHS
IOCTH)KEHUN bu3uKn u TEXHOJIOTUHU IS
paLMOHAIBHOTO IPUPOIOIOIb30BaAHUS;

[TPy10. chopMHpOBaHHOCTh YMEHHI aHATU3HPOBATH U
OLICHUBATh NIOCJIEACTBHUS OBITOBOM u




OKpyJrcaloweli cpede HA OCHOBe 3HAMUA Yeael YCMOUYUB020
passumus ueioseyecmaed,

IIPOU3BOJICTBEHHOU JESATEIIBHOCTH YeJI0BEKA,
CBSI3aHHOW € (PU3UYECKUMH MPOIecCaMH, C MO3UIUN

JIP31. pacwupenue oneima OesmeibHOCMU  IKOJIO2UYECKOU o . .
nanpasnennocmu; 9KOJIOTUYECKOW OE€30MacHOCTH; TPEICTaBICHUNA O
MertanpeaMeTHbie pesysIbTaThl OcBoeHus yueGHoi auctumnnp | PAUMOHAIBHOM — MPUPONOOIbIOBAHIN, —a  TAKKCE
OTpaxkaror: pasyMHOM MCIIOJIB30BAHUM JOCTHMXKEHUU HAyKU U
8.1. OBnageHue YHUBEPCATHHBIMHU y49eOHBIMU | TEXHOJIOTUIA JUIST JaJIbHEUIIIETO pa3BuTUd
IIO3HaBaTCIbHbBIMU I[eﬁCTBHHMHI 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 NPOPecCUOHANbHYIO CPedy;
8.2. OBnaseHne YHUBEPCAIbHBIMH KOMMYHUKAaTUBHBIMHU
JEUCTBUSIMU:
0) coBMeCTHAS IeATEIHHOCTD:
MP35. npeonazambv Ho8ble NPOEKMbl, OYCHUBAMb UOCU C
nO3Uyuy  HOBU3HBI,  OPUSUHATILHOCMY,  NPAKMUYECKOU
SHAUUMOCMU,
8.3. OBnaseHne  yHHUBEPCAIBHBIMH  PETYJISATUBHBIMU
JIEUCTBUSIMHU:
0) CaMOKOHTPOJIB:
MP45. oasamv oyeHKy HOBbIM CUMYAYUAM, BHOCUMb KOPPEKMUBHI
8 oe}lm@./leOC‘mb, oyernueams coomeemcmeue pe3yibmanos
yensiam;
OK 08 Hcnonp3oBarh cpejcTBa | MeranpeameTHbie pe3yabTaThl OCBOCHHs ydeOHOW mucumuimesl | [TPO11. OBJIaJICHUC (copmupoBaHHOCTH
bu3nueckol  KyabTypbl s | OTP@XKaroT: MPECTaBIICHUI) TpPaBWIAMH 3allUCH  (PU3UIECKUX
COXpaHEHUs u YKpEIUIEHUSA 8.1. Osrancuue . JHHBCPCAILHBIMU yACOHBIMY dbopmyn penbedHO-TOYEUHON cHCTeMbl 00O3HauYEeHUMH
MO3HABATEIbHBIMU ICHCTBUAMU: o
3710pOBbS B npouecce 6) 6a30BbIC HCCTIEOBATEIHCKHE JIEHCTBHS: JI. bpaiing (mis  ciuenblx W CIA0OBHISIINAX
NPOQECCHOHANLHOI NeATeNIbHOCTH MPI4. oOasamb oOyeumKy HOBLIM  CUMYAUUAM,  OYEHUBAMDb 0byHatomHXCs);
U TMOJJEPKAaHUA HEOOXOAUMMOro npuoGpemenvlii Onvlm,
YPOBHSA ¢usnyeckoit | 8.3.  OmnajeHWe  YHUBEPCAIBLHBIMH  PETYJISATHBHBIMH
IMOATOTOBJIIEHHOCTH JIEHCTBUSIMH:

a) caMOOpTaHu3aIlus:

MP40. 0aéams oyeHKy HOBbIM CUMYAYUAM,

MPA41. pacuwupsams pamku y4eOH020 npeomema Ha 0CHOBE TUUHBIX
npeonoumenutl,

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

apeymeHmuposams €20,




OK 09 IMons3oBaThC
npodeccnoHaTBEHOMI
JTOKyMEHTaIuen Ha

rocyJapCTBEHHOM M MHOCTPAHHOM
S3BIKAX.

MeranpenMeTHble pe3ysbTaThl OCBOCHHS YYEOHOH JMCIMIUIMHEI
OTPaXKaloT:

8.1. OgBnanenne YHUBEPCATHHBIMHU
MO3HaBaTeJIbHBIMU JIEUCTBUAMMU:

0) 6a30BBIC UCCIICIOBATEIILCKUE ACHCTBUS:
MP7. enademv  Hagblkamu — Y4eOHO-UCCACO08AMENbCKOU U
NPOEKMHOIL 0esimeNbHOCIU, HABbIKAMU pA3peuleHus npooiem,
MPS. cnocobHocms u 20MmoOBHOCMb K CAMOCMOAMENbHOMY NOUCKY
Memo008 peuieHUs: RPAKmu4ecKux 3a0ay, NPUMeHeHUI0 Pa3TUYHbIX
Memo008 NOIHAHUA,

MP9. ogradenue sudamu OeamenbHOCU HO NOJAYYEHUI) HOBO20
3HAHUS, €20 uHmepnpemayuy, npeodpaz08anuio U NPUMEHEHUIO 8
PA3TUUHBIX YUEOHbIX CUMYAYUAX, 6 MOM Yucie npu Cco30aHuu
VUEOHBIX U COYUATLHBIX NPOEKMOB;

MPI10. gopmuposanue Hayuno2o muna MuluLieHUs, 61d0eHue
HAYYHOU MepMUHON02Uel, KTTOYe8bIMU NOHAMUAMYU U MEMOOAMU,

y9eOHBIMU

[TPy8. copMupOBaHHOCTH MPEACTABICHUA O METOIAX
MOJYyYEHUsI HAy4YHBIX ACTPOHOMUYECKHUX 3HAHMUIA,
BJIaJICHUE YMEHUSIMH CaMOCTOSITENTEHO
dbopMynupoBaTh IIeNlb  HCCIEAOBaHUS  (IIPOEKTA),
BBIIBUTaTh ~ TUIIOT€3bl ~ HA  OCHOBE  3HAHUSA
OCHOBOIIOJIATralOMIMX (PU3HMUECKUX 3aKOHOMEPHOCTEH U
3aKOHOB, TMPOBEPATh UX  AKCIEPUMEHTAJIbHBIMU
CpeICTBAaMU; TUTAHUPOBATh U MPOBOJIUTH (PUINIECCKUE
JKCIIEPUMEHTHI,  ONHChIBAaTH U AHAIM3UPOBATH
MOJIYYCHHYIO  TIPU  BBIMOJHEHUU  HKCIIEPUMEHTA
uH(pOpMaIIHIO, OTIpeeIsATh JIOCTOBEPHOCTh
HIOJIy4YEHHOTO Pe3yJIbTaTa;

IIK 1.1
OpraHU3aIMOHHO-
MIPOU3BOJICTBEHHBIE PabOTHI I

Ocy1iecTBIsTh

MOJITOTOBKH COOpPKH W MOHTa)a
MIPOMBIIIIJIEHHOTO
(TEXHOJIOTUYECKOTO)
000py/IOBaHUSI.

I[IK 1.3 TIIpousBoauTh OIEHKY
COCTOSIHUS MIPOMBIIIIEHHOTO
(TEXHOJIOTUYECKOTO)
000pyZI0BaHUS MOCIIE BBITOJTHEHUS
HAJIAIOYHBIX  paboOT, KOHTPOJIb
TEXHUYECKOTO COCTOSIHUS
o0opynoBaHUs TpU BBOAEC B
HKCIUTyaTaIHIo.

[TPG7. chopMupOBaHHOCTH YMEHHUS PEIIATh PacyeTHbIC
3aJa4d C SIBHO 3a/JIaHHOW (DU3WYECKOH MOJEeNbIo,
UCTIONB3YS (U3MYECKHe 3aKOHbl M MPHUHIMUIIBI, Ha
OCHOBE  aHajJuM3a  YCJIOBMS  3aJauyd  BbIOMpaTh
¢u3nyeckyro  MozeNnb,  BBLACTATH  (U3NYECKUE
BEIMYUHBI U  (QOpMyJbl, HEOOXOAUMBIE IS €€
pelIeHus, IPOBOAMTL  pacyeTbl U  OLEHUBATh
pEaIbHOCTh  MOJYYEHHOIO 3HAa4YeHHs (PU3NUECKOU
BEJIUYUHBI, pemars KaueCTBEHHbBIE 3a1a4u,
BBICTpPauBasl JIOTUYECKH HEMPOTUBOPEUHMBYIO LENOYKY
pacCy)KIIEHUH C OIOpOM Ha U3YYCHHBIE 3aKOHHBI,
3aKOHOMEPHOCTH U (pU3HUECKUE SBICHMUS;

[1P64. BnaneHue 3aKOHOMEPHOCTSMH, 3aKOHAMH U
TeopusiMu (3akoH BcemupHoro Tsarorenus, [, 11 u III
3aKOHbl HBIOTOHA, 3aKOH COXpPaHEHUs MEXaHUYECKOU

OHCPIUH, 3aKOH COXpPaHCHHUA HMITYJIbCa, MPHHIHWIT
Cyneprno3snunumn CHIJI, PpUHIOUAIT PaBHOIIPAaBHOCTHU
HNHEPpHUATIBHBIX CUCTEM OTCUECTa, MOJICKYJISIPHO-

KMHETUYECKYI0 TEOPUIO CTPOCHHUSI BEIIECTBA, Ia30BbIE
3aKOHBI, TIEPBBIM 3aKOH TEPMOJAMHAMHUKH, 3aKOH
COXpaHEHHUs AJIEKTPUYECKOro 3apsiaa, 3akoH Kymowna,
3akoH OMa 11 ydacTka 1enu, 3akoH Oma Jij1s oJIHOU
AJIEKTPUYECKOM 1enu, 3aKkoH Jxoyns - JIeHna, 3aKoH




JNEKTPOMArHUTHOM MHIYKIMH, 3aKOH COXpaHEHUs
JHEPTUH, 3aKOH MPSIMOIMHEHHOTO PaCIpOCTPaHEHUS
CBETa, 3aKOH OTPa)KEHHUS CBETA, 3aKOH MPEIOMIICHUS
CBETa; 3aKOH COXPAHCHUS YHEPTHH, 3aKOH COXPAHCHUS
UMITYJIbCa, 3aKOH COXPaHEHUs IEKTPUUYECKOTrO 3apsiia,
3aKOH COXpAaHEHUS MacCOBOTO YHCJIA, TOCTYJIATHI
bopa, 3akoH paAMOaKTHBHOIO pacmaja); yBepeHHOE
UCIOJb30BAHNE 3aKOHOB M 3aKOHOMEPHOCTEH IpH
aHayM3e (PU3NUECKUX SBJICHHUM U MIPOIECCOB;

I[IPy5. copMuUpOBaHHOCTH yMEHHH  TPUMEHSTH
3aKOHBI  KJIACCHUECKON MEXaHUKH, MOJEKYyIIpHON
GU3MKM W TEPMOAWHAMHKH, DJICKTPOJUHAMHUKH,
KBAaHTOBOM (U3MKM [UIsl aHamu3a U OOBACHEHUs
SBJICHUA MUKpPOMHpA, MaKpOMHpa U Meramupa,
pasnuyaTh yCIOBUS (rpaHuILBI, 00JacTh)
NPUMEHUMOCTH  (U3NYCCKUX 3aKOHOB, IIOHUMATh
BCceoOIMii  xapakTep (yHIAMEHTAIbHBIX 3aKOHOB
(3aKOH COXpaHCHHSI MEXaHWYECKOW DHEPIHH, 3aKOH
COXPAaHCHUS UMITYJIbCa, 3aKOH BCEMHPHOTO TATOTCHUS,
NEPBBIA 3aKOH TEPMOJAMHAMUKH, 3aKOH COXpPaHEHHS
ANIEKTPUUYECKOTO 3apsijia, 3aKOH COXPaHEHHs YHEPTHH)
U OTPAaHMYEHHOCTH HCIIOJIb30BAHMS YACTHBIX 3aKOHOB;
aQHAIM3UPOBATh (U3NYECKUE TIPOIECCHI, HCIIOIB3YS
OCHOBHBIE TIOJIOKEHHSI, 3aKOHBI M 3aKOHOMEPHOCTH:
OTHOCHUTEIIEHOCTh MEXaHHYECKOTO JIBUKCHHSI,
(hopMyIbl KHHEMATUKH PAaBHOYCKOPEHHOTO JIBHKEHUS,
npeoOpasoBanusi  lammies  uis  CKOpPOCTH |
mepeMeleHusi, Tpu 3akoHa HpIOTOHA, TPHUHIIUI
OTHOCUTEIILHOCTH [ 'amwies, 3aKOH BCEMHPHOTO
TATOTEHUS, 3aKOHBl COXPaHEHUS HMIYJIbca U
MEXaHWYECKOH DSHEPTruu, CBsI3b pabOThl CHJIBI C
W3MEHEHHEM  MEXaHHYeCKONW DHEepruH,  YCIOBHUS
paBHOBECHS]  TBEPJOTO  Tella; CBS3b  JABJICHUSA
WJEAbHOTO Ta3a Co CpelHel KMHETHYECKON dHepruen
TEIUIOBOTO JIBIKEHUS M KOHIICHTPAITUEH ero MOJICKYII,
CBS3b  TEMIIEpaTyphl  BEIIECTBA CO  CpeaHel




KMHETUYECKOW AHEPruer ero 4acTHll, CBA3b JIaBJICHUS
UJCAIBHOTO Ta3a ¢ KOHUEHTpalued MOJIEKYl U €ro
TeMmrepaTypoi, ypaBHeHue MeHnneneeBa-Kianeiipona,
NEPBBI 3aKOH TEPMOJMHAMMKH, 3aKOH COXPaHEHUs
SHEPIUM B TEIUIOBBIX IpOIECCaX; 3aKOH COXPAHEHMS
ANEKTPUYECKOTO 3apsna, 3aKOH Kyiona,
NOTEHIUAIBHOCTb 3JIEKTPOCTATUYECKOTO o,
INPUHLMII ~ CYNEPIO3ULUMU  DJIEKTPUYECKUX  IOJIEH,
3akoHa Kynona; 3akoHbl OMa jJid yyacTka LEenu U JUIst
3aMKHYTOM DJIEKTPUYECKOW Ienu, 3akoH JIxoyis-
Jlenua, 3aKOH 3J€KTPOMarHUTHOW MHAYKIUU, IPABUIIO
Jlenua, MIOCTYJAThI CHEeLIMATIbHOU Teopuu
OTHOCUTEIIHOCTH OWHIITENHA, ypaBHEHUE
OnHmreitna s ¢porodddexra, mepBeIi U BTOPOU
noctynatel  bopa, nOpuUHIMI ~— HEONpPEeaeIeHHOCTH
[eii3enOepra, 3aKoH COXpaHCHHs 3apsia, MacCOBOTO
yucla M DSHEPrud B  AJIEPHBIX pEAKUMsIX, 3aKOH
PaaMoOaKTUBHOIO pacmajia;




3 CTPYKTYPA U COJAEP)KAHUE YYEFHOU JJUCHUILJIAHBI

3.1 O6beM yueOHOI TUCHUIIMHBI U BUIbI YUeOHOH padoThl

B 1.4. B popme

Bun yae6HO# paboThI O0mwem B yacax IPAKTUYECKON
MIOJITOTOBKH

O6bem 00pa3oBaTenbHOM MPOrpaMMbl Y4eOHON 240 38
JIVCITATUTHHEI
BT. 4..
OcHoOBHOE co/lep:KaHue 136 0
TEOPETUYECKOE 00YICHUE 2 0
NPaKTUYCCKHUE 3aHATHS 46 0
1abopaTOpPHBIE 3aHITHUS 18 0
IIpodeccnoHaTbHO-OPHEHTHPOBAHHOE COJIEP:KAHNE 86 38
(coagep:kaHue MPUKJIATHOTO MOXYJIA)
TEOPETUYECKOE 00YICHUE 28 0
NPaKTUYCCKUE 3aHATHS 16 0
1abopaTOpPHBIE 3aHITHUS 42 38

18 0

MMPOMEIKYTOYHAA aTTCCTAlUA

[TpomesxyTouHas arTecTauus ouggepenyuposanmviil 3a4em u dK3ameH




3.2 TeMmaTH4ecKHUii IVIaH U cofep:KaHHe Y4eOHOH TMCHUTIMHBI

Oo0Bem, akaj.

4/ B TOM
HaumenoBanue Copepxanue yuyeOHOro marepuana u Gopmbl auede B Kon IIK,
pa3iesioB U TeM OpraHM3anMu AesiTeJbHOCTH 00y4a0IINXCH (bopme . OK Kon ITP, JIP, MP
NPaKTHYeCKOMH
NO/ATOTOBKH,
akajg 4
1 2 3 B 6
Pa3nes 1. ®u3nka 4 MeTOIbI HAYYHOT0 TO3HAHUS 4/0
Tema 1.1. ®usuka u | [InakTu4ecKue eIMHMUIbI, COIeP:KAHNE 4/0
MeTOJbl HAY4YHOI'0 ®usnka - (¢QyHIaMEHTalbHAas Hayka O IpUPOJE. 2/0 OK 01 |IIP6l, [Ipyl, IpyS5, pyl3, JIP 25
MO3HAHUSA Hayunblii MeTon TMO3HAHMS W METOAbl MCCIIEIOBAaHUS JIP26, MP11, MP 38, MP 39
(U3NIECKUX SIBICHUI.
OKCHepUMEHT H Teopus B Ipolecce TMO3HAHUS
npuposl. HaGmonenne u skcriepuMeHT B pusuke.
CnocoObl  u3MmepeHuss  (U3NYECKUX  BEIUYHH
(aHanmoroBele M LU(POBBIE H3MEPUTEIbHBIE PHUOOPHI,
KOMIIBIOTEPHBIE TATUUKOBBIE CUCTEMBI).
[TorpemiHocT  W3MEpeHUNH  (PUIMYECKUX  BEITUYHMH
(aOcomoTHAs U OTHOCUTETbHAS).
MopnenupoBanue (pU3NUECKUX SIBICHUH M IPOLIECCOB
(MaTepuanbHas TO4YKa, aOCOIFOTHO TBEPJIOE TEJIO, UAcaTbHAs
KHUJKOCTh, WJICATBHBIN Ta3, TOYeHHBIA 3apsn). [umortesa.
@u3nYecKuil  3aKOH, TIpPaHULI €ro  NPUMEHHMOCTH.
dusnyeckas TeOpHsl.
Posb 1 MecTo ¢pu3uku B GopMHpPOBAaHUN COBPEMEHHOM
HAayYHOH KapTHHBI MHpa, B IMPAKTHYECKOU JEATENTbHOCTH
JIIOJIEN.
IIpodeccnoHaIbLHO- OPHEHTHPYIOIIIEE COTEPKAHNE 2/0 OK 03
[Torpemnoctu U3MEPEHUN bu3nueckux BEIINYUH K 1.1
(abcomtotHas u otHocutenbHas). [lorpemHocTu. ToyHOCTH K 1.3
pacuetoB. OKpyTJIeHHE YHCel N0 HeOoOXOIUMOW TOYHOCTH.
IlepeBon ennnmnn B cucteme CH.
Pa3nen 2 Mexanuka 34/0




Tema 2.1
Kunematrunka

I[I/IIIaKTI/I‘leCKHe C¢IMHHUILDBI, COAECPKAaHUE

12/0

Mexanuueckoe JIBUKEHHUE. OTHOCHUTENBHOCTH
MEXaHHYEeCKOro JBkeHus. Crucrema oTcyera.

[Tpsimast 1 oOpaTHas 3a1a4U MEXaHUKH.

Panuyc-BekTop MaTepuaibHOW TOYKH, €ro MPOEKIHH
Ha OCU CUCTEMBI KoopAUuHAT. Tpaekropusl.

[lepememienne,  ckopocTh  (CpedHsii  CKOpPOCTb,
MTHOBEHHAsI CKOPOCTh) M YCKOPEHHE MaTepUaIbHOM TOYKH,
UX TPOEKIUU Ha OCH CHCTeMbl KoopauHar. CroxxeHue
IIEPEMELICHUI U CIIOKEHUE CKOPOCTEM.

PaBHOMEpHOE ¥ PaBHOYCKOPEHHOE MPSMOJIMHEHHOE
JBUKEHME. 3aBUCUMOCTh KOOPJUHAT, CKOPOCTH, YCKOPEHMUSI
Y IIyTU MaTepUalIbHON TOYKU OT BPEMEHH U UX TPpadUKu.

CBobOomgHoe  majeHue.  YCKOpEHHE  CBOOOJIHOTO
nagenus. JIBrkeHue Tena, OpOIIEHHOTO TMOJA YIJIOM K
TOPU30HTY.  3aBUCHUMOCTb  KOOpPAMHAT, CKOPOCTH U
YCKOPEHUS MaTepHalbHOM TOYKM OT BpEMEHU U UX
rpaduKH.

KpuBonuneiinoe aBuxeHue. J[BrkeHne MmaTepuaibHON
TOYKH [0 OKPYXHOCTU. YTIJIOBas M JIMHEHHAs CKOPOCTb.
Ilepuonq u wuacrota oOpamenus. lLleHTpocTpemuTenbHOE
(HOpMalibHOE), KacaTellbHOE (TaHT€HLHUAlIbHOE) U IOJHOE
YCKOPEHHE MaTepUaIbHON TOUKH.

4/0

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

I1P61, ITP62, ITP63, I1P64, ITP6S,
[1P69, I1Pyl, I1Py2, Ilpy3, Ilpy4,
[1PyS, TIPyl1, JIP25, MP4, MP6,
JIP32, MP21, MP23, MP46, JIP14,
JIP13, JIP12

IIpodeccuonaibHO- OpHEHTHPYIOLIEE COAEPKAHNE
[Tpoekuu BEKTOPHBIX BEIUUYUH. MI3MepuTenbHble TpuoopsI,
ONpeNeNIAIIe JUIMHY, JIUaMeTp H3JeNInud, CKOpOCTb
BpauieHus. lleHa nenenuss mpubopa, npenen U3MEpeHus,
TOYHOCTh  U3MepeHHH. TexHuueckne yCTpOMCTBA U
TEXHOJIOTUYECKHE  IPOLIECCHl:  CIHUJOMETP, HM3YUEHHE
napamMeTpoB padoThl LEHTPUDYTH TpPU HPUTOTOBICHUU
CTPOUTEJIBHBIX PACTBOPOB., CKOPOCTHBIE JTU(THI.

2/0

OK 01,
OK 02,
OK 03,
OK 06
K 1.1
K 1.3

I1P61, TIPG2, ITP63, I1P64, ITIPGS
I1P69, ITPyl, IIPy2, Ilpy3, Ilpy4
[TPyS, TPyl 1, ITPy13, JIP25, MP4
MP6, JIP32, MP21, MP23, MP46
JIP14, JIP13, JIP12

B ToM 4nciie NpaAKTHYECKHUX M J1A00PATOPHbIX 3aAHATHI

6/0

IIpakTnueckoe 3ansatue Nel
Pemenue 3an1a4 no kuHeMaTuke. Y paBHEHUS JBUKCHUS

2/0

OK 01,
OK 02,
OK 03,

I1PyS, Ilpy9, IIPyl3, IIPG2,I1P66
I1p67, JIP1l, MP1, MP3, MPI15
MP12, MP13, MP17, MP19, MP 20




OK 09,

MP45, MP42, MP 43, MP8, MP10

OK 06
[Ipaktuueckoe 3ansitue Ne2 2/0 OK 01, | [TPy5, IIpy9, I1P62, I1P66, I1PG7
Pemenue 3agad Ha mapamMeTphl BpaliaTeIbHOTO IBUAKEHUS OK 02, | MP1, MP3, MP8, MP15, MPI12
OK 03, | MP13, MP17, MP19, MP 20, MP45
OK 09 | MP42, MP 43, MP§, MP10
IIpodeccuonanbHO- OpHEHTHPYIOLIEE COleP:KaAHHe 2/0
JlabopaTopHoe 3ansatue Nel 2/0 OK 01, | ITP62, ITP66, I1P6S, I1Pyl, I1Pyl3
«OmnpeneneHue MIOTHOCTH BEUIECTBA» OK 02, | [TPy3, IIPyS, Ilpy7, 11Py8, I1Pyl10
OK 05, | ITPyl12, TIIP610, IIpy2, ITPyl2
OK 06, |IIP610, MP3, MP5, MP15, MP23
OK 07, | JIP26,,MP28, MP31, MP32, MP33
OK 04 | MP34, MP37, MP44, MP47, MP48
OK 09, | MP54, MP55, MP 56, MP 43, JIP34
K 1.1 | JIP32,
K 1.3
Tema 2.2 lunamuka | JIn1akTHYeCKUe eIMHUIbI, COIEPKAHIE 4/0
[TepBorit 3akoH Hprorona. MHepruanbHbIe CHCTEMBI 2/0 OK 01, | IIPo1, ITP62, ITP03, I1P64, 11POS,
oTcuera. ITpuHIMn OTHOCHUTEIILHOCTH lanunes. OK 02, |I1PG9, ITPy1, ITPy2, Ilpy3, Ilpy4,
Heunepumaneuble  cuctembl  oTcyeTa  (ompenesieHue, OK 03, |IIPyS5, ITPyl1, JIP25, MP4, MPe6,
npumMepbl). Macca Ttena. Cuna. [lpuHOMD cynepno3uiuu OK 06 |JIP32, MP21, MP23, MP46, JIP14,

cwi. Bropo# 3akoH HploTOHa 11 MarepuanbHOM TOYKH.
Tperuit 3axkoH HproTOHa a1 MaTepuanbHBIX TOYEK. 3aKOH
BCCMHUPHOTO TATOTCHUS. DKBHUBaJEHTHOCTD
IPaBUTAllMOHHOM M HWHEPTHOM Maccel. Cuila TSKECTH.
3aBUCUMOCTh YCKOPEHHSI CBOOOJIHOTO MAaJI€HUSI OT BBICOTHI
Ha/J TIOBEPXHOCTHIO IUTAHETBI U OT Treorpaduveckoit
IOHUPOTHI. JIBI/I)KGHI/IC HEOECHBIX TE€I M HX CITYTHHUKOB.
3akonbl Kemuepa. IlepBas kocMumyeckas ckopoctb. Cuna
ynpyroctu. 3akoH ['yka. Bec Ttena. Bec Tena, numxymerocs
¢ yckopenueM. Cuna tpenus. Cyxoe tpeHnue. Cuna TpeHus
CKOJIbJKEHUS U cuia TpeHus nokos. Koadduument tpenus.
Cuuta cOnpoTHBIICHHS TIPH /IBU)KEHUH TeJa B )KUAKOCTH HITU
rase, €e 3aBUCUMOCTb OT CKOpPOCTH OTHOCHTEIBHOTO
nswxkenust. Jlasnenue. I'mapocratnyeckoe nasinenue. Cuna

JIP13, JIP12




Apxumena.

Jedopmanus moaIO0HOB, HArpy3Ka Ha MOABECHI IPH
TPAHCTIIOPTUPOBKE CTPOMUTEIIBHBIX MaTepuajoB. YUET
MCXaHHUYCCKUX CUI B KOHCprKL[I/II/I HpOMBIH_IHeHHOFO
000pyIOBaHUS TIPHU IKCILTyaTallMA U PEMOHTE.

B ToM yHc/Ie MPAKTHYECKHX U JJA00PATOPHBIX 3aHATHIA 2/0
[IpakTuueckoe 3anstue Ne3 2/0 OK 01, | [TPy5, Ilpy9, ITP62,ITP66, IIPG7,
Pemenne 3amau mo teme «Buawsl cun B MexaHuke. Cuia OK 02, | MP1, MP3, MP15, MP12, MP13,
TPEHHUS NTOKOSA, CKOJIbKEHUS, KAUEHU S, BPALLICHUSD) OK 03, | MP17, MP19, MP 20, MP45,
OK 09 | MP42, MP 43, MP§, MP10

Tema 2.3 3aK0oHBI JAuaakTudyecKkue eqIMHUIbI, COJIEPKAHUE 12/2

COXpaHEHUs B WMIyiabe MaTepuaabHONM TOYKH, CUCTEMBI MATEPUATbHBIX 2/0 OK 01, | IIP61, ITIP62, ITPG3, ITP64, T1PGS,

MexaHuKe Touek. ILleHTp Macc CHCTEMBI MAaTE€PUAIBHBIX TOYEK. OK 02, | ITPGS8, T1PGY, I1Pyl, TTPy2, IIpy3,
Teopema o nBuKeHMM LeHTpa Macc. Mmnynbc cunbl u OK 03, | [Ipy4, IIPyS5, ITPyl1, JIP25, MP4,
W3MEHEHUE UMITYJIbCA TEJIA. OK 06, | MP6, MP 10, MP9, JIP32, MP21,

3aKOH COXpaHEHUsl UMIyJbca. PeakTUBHOE JIBU)KEHHUE. OK 07 | MP23, MP46, JIP14, JIP13, JIP12

MomeHT nMmItynbca MaTepuanbHoN ToUKHU. [Ipeacrasnenue o
COXpPAaHEHUU MOMEHTa HUMIIYJIbCA B LICHTPAIBHBIX IIOJIAX.
PabGora cunpl Ha MajoM M Ha KOHEYHOM IE€pPEMELECHUH.
I'paduueckoe mnpexacraBieHue paboOThl CHIIbL. MOIIHOCTh
cunbl. KuHeTrnueckas »dSHeprusi MaTEpUAIBHOW  TOYKH.
Teopema 00  M3MEHEHHUM  KHUHETHMYECKOW  SHEPrHH
MaTepUATbHOMN TOYKHU. [ToreHumanbHbIE 51
HENoTeHIuanbHble  cuibl.  lloTeHuumanbHas  dHeprus.
[loTrenunanpHass dHeprust  ymnpyro AeQpOpMUPOBAHHOMN
npyxuHbl. [loTeHnManbHas >HEPrus Tena B OJHOPOJHOM
rpaBUTalMOHHOM Tmoje. [loTeHnManpHas SHeprus Tela B
IPaBUTALIMOHHOM I10JI€ OJHOPOJHOTO Iapa (BHYTPU M BHE
mapa). Bropas  kocMmuueckas ~ CKOpocTh.  Tperbs
KOCMHMYECKasi CKOpocTh. CBsi3b pabOThl HEMOTEHLUAIbHBIX




CHJI C U3MEHCHHEM MEXaHMYECKOW SHEPIHMH CHUCTEMBI TEIl.
3aKOH COXPAaHEHUs MEXAaHUYECKOW BSHepruu. YIpyrue u
HEYIPYTUE CTOJIKHOBEHHUS.

Bunbl mpocThIX MEXaHW3MOB, MPUHIUI UX JIEHCTBUS.
Pacuér KIIJ[ mpocthix MexaHHW3MOB (OJIOKOB, pbIYarom),
HCTOJIb3YEMBIX NPH CTPOUTEIBHBIX PabOTax.

B ToM 4HcJ/Ie MPAKTHYECKHX U JJA00PATOPHBIX 3aHATHIA 10/2
[Ipaktuueckoe 3anstue Ned 2/0 OK 01, [1PyS, Ilpy9, 11P62,I1PG6,
3aKOHBI COXpPaHEHUS B MEXaHUKE U UX TPUMEHEHUE. OK 02, I1P67, MP1, MP3, MP15, MP12,
OK 03, MP13, MP17, MP19, MP 20,
OK 09 | MP45, MP42, MP 43, MP§, MP10
[TpakTuueckoe 3anstue Ne5 2/0 OK 01, | [TPy5, IIpy9, I[1P62,ITP66, T1PG7,
Pemenne 3amau Ha ¢opmynsl paboTel cuin. PaGora wu OK 02, | MP1, MP3, MP15, MP12, MP13,
MOIIHOCTh. DHEPTHs, €€ BUJIbl. 3aKOH COXPAHEHUS SHEPTHHI OK 03, | MP17, MP19, MP 20, MP45,
OK 09 | MP42, MP 43, MP§, MP10
JIaboparopHoe 3aHsTHe No3 4/0 OK 01, | I1IP62, ITP66, TIPGS, IIPy3, Ilpy7
«M3ydenue nepopmanuy pacTsHKEHUS» OK 02, | IIPy8, IIPyl0, ITPyl12, IIP610
OK 05, | [Ipy2, ITPy12, 1TP610, MP3, MP5
OK 07, | MP15, MP28, MP31, MP32, MP33
OK 04 | MP34, MP37, MP54, MP55, MP 56
OK 09, | MP 43, JIP34, JIP32,
IIpodeccnonanbHO- OpHEHTHPYIOLIEE COAEP/KAHNE 212
JlaboparopHoe 3aHsTHE No2 212 OK 01, | [1P62, TIPG6, TIP68, I1Py3, Ilpy7
«Omnpenenenue kKodhGUIEEHTA )KECTKOCTH YIPYTOTo Teliay OK 02, | ITPy8, IIPyl0, IIPyl2, TIIP610
OK 05, | Ipy2, ITPy12, I1TP610, MP3, MP5
OK 07, | MP15, MP28, MP31, MP32, MP33
OK 04 | MP34, MP37, MP54, MP55, MP 56
OK 09, | MP 43, JIP34, JIP32,
K 1.1
K 1.3
Tema 2.4 Cratuka u | /lugakTuyeckue eIMHUIbI, COAEePKAHUE 6/0

THAPOCTATHKA




AOCOJNIIOTHO  TBEpJIOE  TEJIO. [ToctymarensHoe U 2/0 OK 01, |IIPo61, ITP62, ITPG3, I1P64, 11POS,
BpalaTEeIIbHOE ABUKEHUE TBEPAOro Teia. MOMEHT CHIIbI OK 02, | I1PGY, ITPyl, IIPy2, Ilpy3, Ilpy4,
OTHOCUTENBHO ocH BpaiieHus. [lnedo cuibl. CiioxeHue cui, OK 03, | IIPy5, IIPyl1, JIP25, MP4, MP6,
MPUJIOKEHHBIX K TBepAaomy Tteny. LleHTp Tsbxkectu Tena. OK 06, | JIP32, MP21, MP23, MP46, JIP14,
VcinoBusi  paBHOBECHST TBEpAOro  Tena. Y CTOMYMBOE, OK 07 | JIP13,JIP12
HEYCTON4YMBOE, 0€3pa3TuIHOE paBHOBECHE.
IIpodeccuonabHO- OpHEHTHPYIOLIIEE CO/lep:KaAHUe 2/0 OK 01, | I1P61, I1P62, ITP63, 1TP64, TIPGS,
JlaBieHre  KMAKOCTEHW W Ta30B. [ 'uapocratuyeckoe OK 02, | ITP69, ITPyl, T1Py2, Ilpy3, Ilpy4,
naienue. EquHUIbBl n3MepeHus naBieHus. [Ipubopsl 1uist OK 03, | [IPy5, IIPyll, IIPyl13, JIP2S,
W3MEpEHHs  JaBlIeHUA.  YpaBHeHue  bepHymum s OK 06 | MP4, MP6, JIP32, MP21, MP23,
HACAIPHOM JKMAKOCTH KaK KakK CJICACTBHE 3aKOHa IIK 1.1 | MP46, JIP14, JIP13, JIP12
COXpaHEHHUS MEXaHUYECKOW YHEPTHH. K 1.3
B ToM yHcJ/Ie MPAKTHYECKHX U JJA00PATOPHBIX 3aHATHIA 2/0
[Ipaktuueckoe 3anstue Ne6 Pemienue 3anau Ha Temy 2/0 OK 01, | [TPy5, IIpy9, [1P62,ITP66, I1PG7,
«PaBHOBecHe aOCOIFOTHO TBEPJIBIX TEI» OK 02, | MP1, MP3, MP15, MP12, MP13,
OK 03, | MP17, MP19, MP 20, MP45,
OK 09 | MP42, MP 43, MP8, MP10
Pa3nes 3 Moaekyasipuasi pu3uKka 1 TepMOIHMHAMHUKA 42/10
Tema 3.1 OcHOBEBI JAupaKkTudyecKkne eIMHUIbI, COIePKAHNE 8/2
MOJICKYJISIPHO- OCHOBHBIE TIOJIOKEHHUSI MOJICKYJISIPHO-KHHETUYECKON 4/0 OK 01, | IIPo1, ITP62, ITP63, 11P64,
KHHETHYEeCKOH teopun (MKT), ux ombeiTHoe o6ocHoBanue. Juddysus. OK 02, | [1P65, ITP66, IIPG9, ITPyl, ITPy2,
TEeOpHH bpoyHoBCckOe  ABWKEHME.  XapakTep  IBWXKEHUS U OK 03, | IIpy3, Ilpy4, IIPy5, IIPyll,
B3aMMOJICVCTBUSI YaCTUL] BemecTBa. MOJEN CTPOEHUs OK 06 | IIPyl13, JIP25, MP4, MP6, MP13,

ra3oB, XUJIKOCTEH U TBEPJbIX T U OOBSICHEHHWE CBOWCTB
BEILIECTBA Ha OCHOBE A3THUX Mojeneld. Macca u pazmepsl
Moniekyn (atomoB). KommuectBo BemiectBa. I[loctosiHHAs
ABorajpo.

TennoBoe paBHOBecue. TemrepaTypa W CIOCOOBI €€
m3mepenus. [lkana remneparyp Llenbcusi.

Mogaens  WAeaIbHOTO Tra3a B MOJEKYJIAPHO-
KMHETUYECKOM  TEOpUHU:  YacTULbl  Ta3a  JABUXKYTCA
XA0THYECKH M HE B3aUMOJICHCTBYIOT APYT C IPYTOM.

I'a3zoBBIC 3aKOHBIL. YpaBHeHuUE Menneneena-
Kuaneiipona. AOcomroTHas TeMIiepaTypa (mxana

temriepatyp KenbBuna). 3akon Jlansrona. M3onponecce B

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




UJCAIBHOM Tra3e ¢ IOCTOSHHBIM KOJWYECTBOM BEIIECTBA.
I'paduyeckoe npencTaBIeHHE H30IPOLIECCOB: H30TEpMa,
n30xopa, u3obapa.

CBsi3p MEXAy JaBIECHUEM M CpeAHEW KUHETUYECKOU
SHEPrueil MOCTYNAaTENbHOIO TEIUIOBOTO JBMKEHUS MOJIEKYII
UACaIbHOIO Tra3a (OCHOBHOE YpPaBHEHHME MOJIEKYJISIPHO-
KMHETHYECKOW TEOPUH U/I€AIBHOTO ra3a).

Casi3b a0COIOTHOM TEMIIePaTyphI
TEPMOJUHAMHUYECKON CHCTEMBI CO CPEIHEH KUHETHYECKON
SHEprueil IMOCTYNaTEeJbHOrO TEIUIOBOTO JBW)KEHUS €€
YaCTHULI.

[TpyHUIMIIBI TPUTOTOBJIEHNS CTPOUTENIBHBIX CMeceil Ha
OCHOBE TEOPUH CTPOCHHUS BELIECTBA.

B ToM 4uciie npaKkTHYECKUX U JIA00PATOPHBIX 3aHATHIA 4/2
IIpodeccnoHaIbHO-OPUEHTHPOBAHHOE COIePKAHUE 4/2
[IpakTrueckoe 3ansitue Ne7 2/0 OK 01, | ITPyS5, Ilpy9, [1Py13, ITP62,I1PG6,
Pemienune 3amau mo Teme «OcHoBbl MKT. VYpaBHeHue OK 02, |IIP67,JIP1, MP1, MP3, MP15,
COCTOSIHUS UJICAILHOTO Ta3ay OK 03, | MP12, MP13, MP17, MP19, MP
OK 09, |20, MP45, MP42, MP 43, MPS,
OK 06 | MPI10
K 1.1
K 1.3
JlaboparopHoe 3ansTHe Nod 212 OK 01, | [1PG2, ITPG6, ITPGS, ITPy1, ITPy13,
«IIpoBepka razoBbIX 3aKOHOB) OK 02, | [TPy3, ITPyS5, Ilpy7, I1Py8, I1Py10,
OK 05, | [TPyl12, IIPG10, IIpy2, ITPy12,
OK 06, |IIP610, MP3, MP5, MP15, MP23,
OK 07, | JIP26,,MP28, MP31, MP32,
OK 04 | MP33, MP34, MP37, MP44,
OK 09, | MP47, MP48, MP54, MP55, MP
I[IK 1.1 | 56, MP 43, JIP34, JIP32,
IIK 1.3
Tema 3.2 OcHOBBI JunakTuyeckue eTUHULBI, COAEPKAHUE 18/0




TEPMOAUHAMHUKH.
TenaoBbie
MAIINHBI.

Tepmomunamuueckass  (TJ[)  cucrema.  3amanue
BHCIIHHUX yCJIOBHfI JJIA TCpMOI[I/IHaMI/I‘-IeCKOf/'I CUCTCMEI.
Buemnne w  BHyTpeHHHe —mapamerpbl.  [lapameTpsr
TEPMOAMHAMHYECKON CHCTEMBl KakK CpeIHHUE 3HAYCHUS

BCJIMYHMH, OIMMCBhIBAIOIIIHX €c COCTOsIHHEC Ha
MHUKPOCKOIINYCCKOM YPOBHC.
Hy.]'ICBOG Havdalio TEPMOANHAMUKHU.

CamorpousBosibHasi — pelakcalys  TEPMOAMHAMHYECKOU
CUCTEMBI K TEINIOBOMY PABHOBECHUIO.

Mopnenp naeanbHOro raza B TEpMOJAMHAMUKE - CUCTEMA
ypaBHeHul: ypaBHeHue MenneneeBa-Knaneiipona wu
BBIDA)KEHME  JUI1  BHYTPEHHEH  DHEpPruUU. Y CIIOBHS
IIPUMEHMMOCTH 3TOW MOJEIN: HHM3Kasg KOHLIEHTpaLus
4yacTHll, BBICOKME  TeMIeparypbl. Bblpaxkenue s
BHYTPEHHEHN 3HEPIMH OJHOATOMHOTI'O MI€aJIbHOTO rasa.

KBa3ucrtarnueckre U HECTaTUUECKHUE MPOLIECCHI.

DeMeHTapHas paboTta B TEPMOJMHAMHUKE.
Beruncnenne pabotel mo rTpaduky mpomecca Ha pV-
JarpaMMme.

Temonepenauya kKak crnocod M3MEHEHUs BHYTpPEHHEH
SHEPIUH TEPMOAMHAMHUYECKOM CHUCTEMBI 0€3 COBEpIIECHUS
paboTel. KoHBeKk1MsI, TEIIONPOBOIHOCTb, U3JTyYEHUE.

KonnuectBo Temnotel. TemnoeMkocTs Tena. Y ienbHast
Y MOJISIpHASI TEIJIOEMKOCTH BEIIECTBA. Y paBHEeHHE Maliepa.
VYaenpHas TemioTa cropaHus TOIUIMBa. Pacder xosmyecTBa
TEIIoThl mpu Teruionepenave. [lonstue o0 ammabatHOM
mporecce.

IlepBbIii  3aKOH  TEPMOJMHAMHMKU.  BHyTpeHH:s
sHeprusi. KonmyecTBo TemioTel U paboTa Kak Mepbl
U3MEHEHUS BHYTPEHHEH DJHEpPruu TEPMOAMHAMUYECKOU
CUCTEMBI.

Bropoii 3akoH TEpMOAMHAMUKHM MJI1 PaBHOBECHBIX
MPOLIECCOB: Yepe3 3aJaHHOE€ pPaBHOBECHOE COCTOSIHHE
TEPMOJUHAMHUYECKON CHUCTEMBI NPOXOJUT €IUHCTBEHHAs
agnabara. AGCOIOTHAs TEMIIepaTypa.

Bropoli 3ak0H TepMOIMHAMHUKH JJIl HEPAaBHOBECHBIX

4/0

[1PG1, I1P62, ITPG3, I1P64,

I1P65, I1P66, IIPGY, ITPyl, I1Py2
[Ipy3, [Ipy4, I1PyS, I1Pyl11, I1Py13
JIP25, MP4, MP6, MP13, MP17
MP18, MP19, MP20, JIP32, MP21
MP23, MP46, JIP14, JIP13, JIP12




MIPOLIECCOB: HEBO3MOXKHO TNepelaTh TEIUIOTy OT Oolee
XOJIOMHOTO Tella K Oojee HarperoMy Oe3 KOMIICHCAIUU
(Knay3uyc). HeoOpatumocTh MpUpOIHBIX MPOIECCOB.
[TpunimMne! geiicTBus TernoBbix MamuH. KIT/I.
MakcumanbHoe 3Hauenune KIIJI. [ukn Kapno.
DKOJIOTUYECKUE aCIMEKThl HMCHOJIb30BaHUS TEIJIOBBIX
nsurareseil. TernoBoe 3arpsi3HEHUE OKPYKAIOIIEH CPEIbl.

IIpodeccuonabHO- OpHEHTHPYIOLIIEE CO/lep:KaAHMe 6/0 OK 01, | I1P61, ITP62, ITPG3, ITPG4,
TexHuueckue yCTpOMCTBAa M TEXHOJOTMYECKHUE ITPOIIECCHI: OK 02, | ITP65, 1TP66, IT1PGY, ITPyl, I1Py2
XOJIOAWJIBHUK, KOHJIMLIMOHED, JIU3EIIbHBIN u OK 03, | [Ipy3, IIpy4, I1Py5, ITPy11, I1Py13
KapOIOpaTOpHBIN ABUTATENH, HapoBas TypOHHA, MOJTyYCHHE OK 06 | JIP25, MP4, MP6, MP13, MP17
CBEPXHHU3KUX  TeMIleparyp, yTWiIM3alus  '"TEIruioBbIX" [IK 1.1 | MP18, MP19, MP20, JIP32, MP21
OTXOJI0B C MCIIOJb30BAaHUEM TEILUIOBOI'O HACOCA, YTUIIU3ALIUS IIK 1.3 | MP23, MP46, JIP14, JIP13, JIP12
OMOOPTraHMYECKOT0 TOIUIMBA JUIs BBHIPAOOTKH "TErsioBoi" u
3JIEKTPOIHEPIHUH.
Kommpeccopubie, XOJOIUIBHBIE YCTAHOBKH, YCTAHOBKH
CUCTEM KOHJIULMOHUPOBAHUS BO3/yXa, TEIUIOBbIE HACOCHI.
Buast CUCTEM TEIIONOTPEOJICHUS; YCTaHOBKH,
MOTPEOAIOININE TEII0, MOTPEOUTENhCKUE TEIIOBBIE CETH,
MyHKTBI 00OTpeBa, WHBIE BO3BEJACHUS TMOJAO0HOTO poja
HCTIOJIb30BAHMS.
TemnoBeie MIpoHeCChl, HCIOJB3YEMBIC IIPU TIPUTOTOBJICHUHA
pactBopoB M cMeceil. Temno- W Biaro3zamura 3JaHUA U
coopyxxeHuil. [IpuMeHeHne NMHEBMAaTUYECKUX HHCTPYMEHTOB
IIpH BBINTOJIHCHHUHN CTPOUTCIBbHBIX pa60T.
B ToM 4nciie npaKTHYECKUX U JIA00PATOPHBIX 3aHSTHIA 8/0
IIpodeccnonanbHO-OPHEHTHPOBAHHOE COICPKAHME 8/0
[TpakTrueckoe 3ansTue Ne 2/0 OK 01, |I1PO1; ITP64; ITPG7; ITPGS
JlaBneHue XUAKOCTEHN U TBepIbIX Tel. 3akoH [lackans. OK 02, |IIPy3; [1Py4; ITPy9; I1Py10;
OK 03, [MP8, MP9, MP10, MP21, MP17
OK 09, | MP13
OK 06 |JIP 26, JIP 14, JIP 23, JIP 13
IK 1.1

IIK 1.3




[Tpaktrueckoe 3aHsTHE Ne9 AOGCONMIOTHBIE 1 OTHOCUTEIBLHBIE 2/0 OK 01, [1PO1; ITPO4; ITP67; ITPGS,;
nedopMaIuu TBEPIBIX TEI OK 02, [1Py3; [1Py4; I1Py9; ITPy10;
OK 03, MP8,MP9,MP10,MP21,MP17,
OK 09, MP13; JIP 26,JIP 14,JIP 23,JIP
OK 06 13
K 1.1
K 1.3
[TpakTuaeckoe 3anstue Ne 10. 2/0 OK 01, | [TPy5, Ilpy9, I1Pyl3, I1P62,ITPG6
Pemienne 3amad mno Tteme «OCHOBBI TEPMOJAMHAMMKH. OK 02, |IIP67, JIP1, MPI, MP3, MPI15
[Ipumenenne  mepBOro  Havajga  TEPMOJAMHAMUKUA K OK 03, | MP12, MP13, MP17, MP19, MP 20
H30IPOIIECCaM» OK 09, | MP45, MP42, MP 43, MP§, MP10
OK 06
K 1.1
K 1.3
[IpakTrueckoe 3ansTrue Ne 11 2/0 OK 01, | [IPy5, Ilpy9, I1Pyl13, I1P62,ITPG6
Pemenue 3anau o teme «KIIT/ TemnoBbIx ABUTaTEICH» OK 02, |IIP67, JIP1, MPI1, MP3, MPI15
OK 03, | MP12, MP13, MP17, MP19, MP 20
OK 09, | MP45, MP42, MP 43, MP8, MP10
OK 06
K 1.1
K 1.3
Tema 3.3 JAuaakTuyeckue eTUHULBI, COAEPKAHUE 16/8
ArperarHbie [TapooOpa3oBanue U KoHAeHcalus. VMcmapenue u KureHue. 2/0 OK 01, | ITP61, ITP62, ITP63, ITP64,
COCTOSTHMS VY nenpHas TEII0Ta MapooOpa3oBaHUsI. OK 02, | I1PGS, ITP66, I1PGY, ITPyl, I1Py2,
BelecTa. @asoBble Hacpiiennsle u HeHachllleHHbIE napbl. KauecTBeHHas OK 03, | I[Ipy3, IIpy4, I1PyS, I1Pyl1,
nepexoanbl 3aBUCUMOCTbD IUIOTHOCTH M JABJIEHHUS HACBIIIEHHOTO Mapa OT OK 06 | ITPyl13, JIP25, MP4, MP6, MP13,

TEeMIIEPaTyphl, UX HE3aBHCUMOCTh OT 00beMa HACHIIIEHHOTO
rnapa. 3aBUCUMOCTb TE€MIIEpaTypbl KUIIEHUS OT JIaBJICHUS B
YKUJIKOCTH.

BraxuocTh Bo3myxa. AOCOMIOTHAS W OTHOCUTEIbHAsS
BJI&KHOCTb.

Teepnoe teno. Kpucraminueckue n amopgHble Tena.

AHM3OTpOTIMS.  CBOWCTB  KpuctaioB. [lnaBineHue u
KpUCTaJUTU3aITHS. VYnaenpHas ~ Temsiota  TUTABJICHUS.
Cybnumarusi.

Hedopmaruu TBepmoro tena. PacTsokeHue m cxatme.

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




Cnur. Moayns FOnra. Ilpenen ynpyrux aedopmariuii.

TennoBoe pacmMpeHue XUIAKOCTEH M TBEPHABIX TEl,
o0bEMHOE U JIMHEHHOE pacuMpeHue. AHTMapMOHU3M
TEIUIOBBIX KOJEOAaHMH YacTHI[ BELIECTBA Kak IPHYMHA
TEIJIOBOTO PAaCUIMpPEHUs Tel (Ha KaueCTBEHHOM YPOBHE).

[TpeoOpa3oBanue sHEPrun B (ha30BBIX MEPEXOAX.

YpaBHEeHUE TEIIOBOTO OanaHca.

[ToBepxHOCTHOE HaTsDKEHUE. Koadduument
MIOBEPXHOCTHOIO  HaTsbkeHusa. KanwuisaspHele — sBIEHUS.
JlaBjieHHE 1O HMCKPUBIECHHOM NOBEPXHOCTBIO KHJIKOCTH.
®dopwmyiia Jlamiaca.

IIpogeccuonanbHO- OpueHTHPYIOLIEE COAepPKaHue 4/0 OK 01, | I1P61, [1P62, I1PG3, I1P64,

Bunsl xuakoctei. Cuibl, JEHCTBYIOIIME HA KUIKOCTb. OK 02, | I1PGS, ITP66, I1PGY, ITPyl, I1Py2,

®usnueckue cBoiicTBa xuakocrte. I[Ipupoma TemnoBoro OK 03, | IIpy3, Ilpy4, IIPy5, IIPyll,

n3nyuyeHus. Teruonepenadya mpu CBOOOJHOM JIBUXKEHUU OK 06 | IIPyl13, JIP25, MP4, MP6, MP13,

xunakoctu. Temonepenadya mMpyU KUIEHUH JKUIKOCTH U IIK 1.1 | MP17, MP18, MP19, MP20,

KoHJieHcauuu. IlapameTpsl BnaxkHoro Boznyxa. CBoiicTBa IIK 1.3 | JIP32, MP21, MP23, MP46, JIP14,

BOJIbI ¥ BOJSIHOTO TIapa. JIP13, JIP12

ArperatHble COCTOSHHSI PACXOJHBIX MaTepHalioB MpH

paboTe MPOMBIIUIEHHOTO O00OPYIOBAaHMS, YCIOBHUS IS

MOAIepXKaHUsl ONTUMAIILHOTO TEMIIEPATYPHOIO PEKUMA TIPH

JKCIUTyaTalldd U PEMOHTE O0OpyAOBaHUS. YUET YIpYyrux

nedopMaiuii Mpu TETUIOBBIX MpOIEccaxX, MPOUCXOASIINX B

CTPOUTETBHBIX KOHCTPYKIIUSIX.

B ToM 4unciIe MPAKTHYECKHUX U JA00PATOPHBIX 3aHATHIA 10/8

Jlaboparophoe 3ansTue Ne9 2/0 OK 01, | I1P62, ITPG6, ITP68, TTPy3,

«HabmroeHne pocta KpUCTAIIOB U3 PaCTBOPay OK 02, | IIpy7, IIPy8, IIPyl0, IIPyl2,
OK 05, | ITIP610, TlIpy2, IIPyl2, TIP610,
OK 07, | MP3, MPS5, MP15, MP28, MP31,
OK 04 | MP32, MP33, MP34, MP37,
OK 09, | MP54, MP55, MP 56, MP 43,

JIP34, JIP32,
IIpodeccnonanbHO- OpHEeHTHPYIOLIEE COAEP/KAHNE 8/8




JlabopaTtopHoe 3ansatue No5 212 OK 01, | ITP62, ITPG6, ITP68, TTPy3,
«Omnpenenenne KodPHUIHMEHTa MOBEPXHOCTHOW IUIOTHOCTU OK 02, | IIpy7, IIPy8, IIPyl0, IIPyl2,
YKUJIKOCTH METOJIOM OTPbIBA KaIleJb) OK 05, | IIP610, TIlIpy2, IIPyl2, IIP610,
OK 06, | MP3, MP5, MP15, MP28, MP31,
OK 07, | MP32, MP33, MP34, MP37,
OK 04 | MP54, MP55, MP 56, MP 43,
OK 09, | JIP34, JIP32,
K 1.1
IIK 1.3
JlaboparopHoe 3aHsTHE Nob 2/2 OK 01, | I1P62, ITPG6, ITPGS, I1Py3, Ilpy7,
«OrmpeneneHue BIAKHOCTU BO3IyXa M  arMochepHOro OK 02, | [TPy8, IIPyl0, ITPyl2, IIPGI0,
JTaBJICHHUS OK 05, | [Ipy2, [TPyl12, [TP610, MP3, MPS5,
OK 07, | MP15, MP28, MP31, MP32,
OK 04 | MP33, MP34, MP37, MP54,
OK 09, | MP55, MP 56, MP 43, JIP34,
MK 1.1 | JIP32,
K 1.3
JlabopaTtopHoe 3anstue No7 2/2 OK 01, | [1P62, ITP66, ITP68, I1Py3,
«Ornpenenenune yAeabHON TEMJIOEMKOCTH BEIIECTBAY OK 02, | IIpy7, IIPy8, IIPyl0, IIPyl2,
OK 05, | I1P610, TIpy2, IIPyl2, IIP610,
OK 07, | MP3, MP5, MP15, MP28, MP31,
OK 04 | MP32, MP33, MP34, MP37,
OK 09, | MP54, MP55, MP 56, MP 43,
K 1.1 | JIP34, JIP32,
K 1.3
JlaboparopHuoe 3aHsaTHEe No® 2/2 OK 01, | ITP62, ITPG6, ITPGS, ITPy3,
«OrnpeneneHue MOAYs YIPYrocT! PE3UHBD» OK 02, | IIpy7, IIPy8, IIPyl0, IIPyl2,
OK 05, | I1P610, TlIpy2, IIPyl2, IIP610,
OK 07, | MP3, MP5, MP15, MP28, MP31,
OK 04 | MP32, MP33, MP34, MP37,
OK 09, | MP54, MP55, MP 56, MP 43,
MK 1.1 | JIP34, JIP32,
K 1.3
Pa3znen 4 DiieKTpoAHHAMHKA 64/20
Tema 4.1 JAupaKkTudyeckue eIMHULBI, COAePKAHUE 8/4
DJIeKTPOCTATUKA DneKTpu3aIus Teia U €€ TMPOSBICHUS. DICKTPUICCKUIN 2/0 OK 01, | IIP61, ITPG2, ITPG3, I1P64,




3apsa. JIBa Buma snekTpuyeckux 3apsaaoB. [IpoBogHuKH,
JTUAJICKTPUKA U TOJYNPOBOJAHHMKU.  DJIEMEHTAPHBII
AICKTPUICCKUN 3apsi. 3aKOH COXPaHEHUsS JICKTPUUECKOTO
3apsja.

B3aumoneiictBue 3apsanoB. Toueunsie 3apsiabl. 3aKOH
Kynona.

DJIEKTPUYECKOE T1OJIE. Ero IECUCTBHE Ha
AIEKTPUUECKUE 3apsJIbl.

OK 02,
OK 03,
OK 06,
OK 07

I1P65, I1P66, I1P68, I1PGY, I1Pyl,
I1Py2, IIpy3, IIpy4, I1PyS5, [1Py10,
ITPy11, ITPy13, JIP25, MP4, MP6,
MP13, MP17, MPI18, MPI19,
MP20, JIPS, JIP6, JIP32, MP21,
MP23,  MP44, MP38, MP39,
MP46, JIP14, JIP13, JIP12, JIP28,
JIP31




HampsoxkeHHOCTR  AnekTpudeckoro moiis.  [IpoOHbIi
3apsaa. JIMHUM HaAOPSHKEHHOCTU AJIEKTPUYECKOTO  MOJIS.
OnHOpOAHOE IEKTPUUECKOE TIOJIE.

[ToTreHuManbHOCTH AIIEKTPOCTATUYECKOTO OIS
Pasnocte mnoteHunanoB u HanpspkeHue. lloreHumanbHas
SHEprus 3apsja B aJeKTpocTtarudyeckoM noje. ITorenunan
3JEKTPOCTATUUECKOro Mojs. CBsA3b HANPSHKEHHOCTH TOJISI U
Pa3HOCTH MOTEHIMAJIOB MJI 3JIEKTPOCTATUYECKOTO IIOJIS
(kKaK OTHOPOAHOIO, TAK M HEOJAHOPOHOTO).

[TpuHIMI CynepHO3ULIUH IJIEKTPUUECKUX MOJIEH.

Ilone Toueunoro 3apsga. Ilome  paBHOMEPHO
3apsikeHHON cdeprl. [loe paBHOMEpPHO 3apsKEHHOTO I10
oobemy  mapa. Ilome  paBHOMEpHO  3apsHKEHHOM
0eCcKOHEeUHO! TUIOCKOCTH. KapTuHBI TMHUI HANPSHKEHHOCTH
3TUX MOJIEH U SKBUINOTEHUUAJIBHBIX IOBEPXHOCTEH.

[IpoBOAHMKHU B 3JIEKTPOCTATUYECKOM II0JIE. Y CIIOBHE
paBHOBECHS 3apsI0B.

JydnekTpukn B 3JIEKTPOCTaTUYECKOM noJe.
JlsnexTpudeckasi IpOHULIAEMOCTD BELECTBA.

Konpmencarop.  DJIEKTPOEMKOCTh  KOHJCHCATOpA.
DNEKTPOEMKOCTb IIIOCKOTO KOHICHCATOPA.
[MapannensHoe COCIMHEHHE KOHJIEHCATOPOB.

IlocnenoBarenbHOE COEINHEHUE KOHIEHCATOPOB.

OHeprus 3apsKEHHOT0 KOHAEHCATOPA.

JIBukeHME 3apsyKEHHOW 4YacTHLBI B OJHOPOJHOM
JIEKTPUUECKOM MOJIE.




IIpodeccnonaibHO- OpUEHTHPYIOLIIEE COIEPKAHNE 2/0 OK 01, | I1PG1, I1PG2, ITPG3, I1P64,
DNEKTPOCTATUUYECKUE SIBJICHUS, WX Y4YET U MPUMEHEHHE B OK 02, | I1PG5, ITP66, TIP6S, ITPGY, I1Pyl,
OBITY u TEXHHKE. Mertoibt MpeIOTBPAIICHUS OK 03, | IIPy2, Ilpy3, Ilpy4, I1PyS, I1Py10,
3JIEKTPOCTATUYECKUX BO3TOPAHHUIA. OK 06, | IIPyll, ITPy13, JIP25, MP4, MP6,
DKpaHUpOBaHKWE MpU paboTe 000PYIOBAHUS M PEMOHTHBIX OK 07 |MPI13, MP17, MPI18§, MPI19,
paborax. [IpumeHeHUE SKpaHUPOBAHUS ISl 3aIIUTHl OT IIK 1.1 | MP20, JIPS, JIP6, JIP32, MP21,
CTATUYECKOI0 JJIEKTpUYECTBA IIPU TPAHCIIOPTUPOBKE U I[IK 1.3 | MP23, MP44, MP38, MP39,
MOrpy3Ke CTPOUTEIBHBIX Tel OONBIINX ITUIOMAACH U3 MP46, JIP14, JIP13, JIP12, JIP28,
CUHTETHUYECKUX MaTEPHUAIIOB. JIP31
B ToM 4nciie npakTHYeCKUX M J1a00PATOPHBIX 3aHATHIA 4/0
[IpakTuueckoe 3anstue Nel2 2/0 OK 01, | [TPy5, IIpy9, [1P62,ITP66,
Pemrenue 3amau mo reme «DJIEKTPOCTATUKAY OK 02, I[1P67, MP1, MP3, MP15, MP12,
OK 03, | MP13, MP17, MP19, MP 20,
OK 09 | MP45, MP42, MP 43, MP8, MP10
[TpakTuueckoe 3anstue Nel3 2/0 OK 01, | ITPy5, IIpy9, [1P62,ITP66,
Pemienue 3amau no teme «CoenUHEHUE KOHJIEHCATOPOB B OK 02, I[1P67, MP1, MP3, MP15, MP12,
Oarapero» OK 03, | MP13, MP17, MP19, MP 20,
OK 09 | MP45, MP42, MP 43, MP8, MP10
Tema 4.2 JupaKkTuyeckue eJUHULBI, COAepPKAHUE 26/12
HocTostHHBIN
JIEKTPHYECKHIT TOK Cuna toka. [TocTosHHBIN TOK. 2/0 OK 01, | I1P61, ITP62, ITP63, ITPG4,
YcaoBus CYIIECTBOBAHUSA MIOCTOSIHHOTO OK 02, | ITPGS, ITP66, TIPGS, ITPGY, ITPyl,
JIEKTpUYECKOro Toka. Mcrounuku toka. Hampsokenue U u OK 03, | [1Py2, Ilpy3, IIpy4, I1PyS5, I1Pyl0,
C €. OK 06, | ITPyll, ITPy13, JIP25, MP4, MP6,
3akoH OMa JJ1d y4acTKa LEeMH. OK 07 | MP13, MP17, MP18, MPI19,

DeKTpu4ecKoe COIIPOTHBIICHUE. 3aBUCUMOCTh
COIPOTUBIIEHUS OJHOPOIHOIO IIPOBOJHUKA OT €0 IJIUHBI U
IUIONIAIA TIONEPEYHOrO CEUEHUs. Y ACIIbBHOE CONPOTHUBIICHUE
BEIIECTBA.

[TocnenoBarenbHOE,  MapajlIeNIbHOE,
COCIIMHEHHE  IPOBOJHUKOB.  Pacuer
anekTpuyeckux uemnei. [Ipasuna Kupxrodga.

Pabora anexrpuueckoro Toka. 3akoH Jxoynsa-JIenna.

MomHocTe  3JIeKTpuYeckoro  Toka.  Temmosas
MOIIHOCTb, BBIJEIISIEMAsi HA PE3UCTOPE.

CMCIIaHHOC
Pa3BCTBJICHHBIX

MP20, JIP5, JIP6, JIP32, MP2I1,
MP23, MP44, MP38, MP39,
MP46, JIP14, JIP13, JIP12, JIP28,
JIP31




OJIC u BHYTpEHHEE CONPOTUBICHUE UCTOYHHMKA TOKA.
3akon OMa Ji71s1 TOJTHOM (3aMKHYTOM) JIEKTPUYECKOM LIEIH.
MomuHocts uctouHnka Toka. Koporkoe 3aMbikanue.

KOHZ[GHC&TOp B IICIIM IIOCTOSAHHOI'O TOKA.

IIpodeccuonabHO- OpHEHTHPYIOLIEE COlepPKAHME 2/0 OK 01, | I1P61, ITP62, I1PG3, ITPG4,
Paznuunbie aeiictBus Toka. CrocoObl IPeIOTBPAIICHHUS OT OK 02, | ITP6S5, ITP66, IIPGS, ITPGY, ITPyl,
KOPOTKOrO 3aMblKaHusA. Buuabl npenoxpanureneid. UreHue OK 03, | [1Py2, IIpy3, [Ipy4, I1Py5, I1Py10,
JJIEKTPUYECKUX  cxeM. Pacdyer  mapaMeTpoB  IeNH. OK 06, |IIPyll,ITPy13, JIP25, MP4, MP6,
TexHuuecKkue yCTpOMCTBA M TEXHOJOTHYECKHE IPOLIECCHI: OK 07 | MP13, MP17, MP18, MPI19,
aMIIepMETp, BOJBTMETP, PEOCTAT, CUETUUK IJICKTPUUECKOMN IIK 1.1 | MP20, JIPS, JIP6, JIP32, MP21,
sHepruu. Pacxon W ydeT DHEpPropecypcoB  TEIJIOBOU K 1.3 | MP23, MP44, MP38, MP39,
SHEPIUu. MP46, JIP14, JIP13, JIP12, JIP28,
Bunpsl coeamHEeHUs] OCBETHUTEIBHBIX MPUOOPOB B JIP31
moMemeHusx. FIcroap30BaHUE TEIUIOBOTO JICHCTBHS
TOKa JUISI TPUTOTOBJICHUSI CTPOUTEIIBHBIX PACTBOPOB H
cMecei.
B ToM umciie npaKTHYECKHUX U JIA00PATOPHBIX 3aHITHI 22/12
[IpakTuueckoe 3ansatue Nel4 2/0 OK 01, | [TPy5, IIpy9, [1P62,ITP66, T1PG7,
Pemenue 3anau «3akonsr OMa. CONpOTHBICHUEY OK 02, | MP1, MP3, MP15, MP12, MP13,
OK 03, | MP17, MP19, MP 20, MP45,
OK 09 | MP42, MP 43, MP§, MP10
[TpakTuueckoe 3anstue Nel5 Pemenne 3amau «CMmerranHoe 2/0 OK 01, | [TPy5, IIpy9, [1P62,ITP66, T1PG7,
COEMHEHHE TTPOBOJHUKOBY OK 02, | MP1, MP3, MP15, MP12, MP13,
OK 03, | MP17, MP19, MP 20, MP45,
OK 09 | MP42, MP 43, MP§, MP10
[IpakTuueckoe 3ansatue Nel6 2/0 OK 01, | [TPy5, IIpy9, I[1P62,ITP66, T1PG7,
Pemenne 3amau mo Teme «PaboTta, MOIMHOCTH U OK 02, | MP1, MP3, MP15, MP12, MP13,
CONIPOTUBJIEHUE DJIEKTPUUECKOTIO TOKA» OK 03, | MP17, MP19, MP 20, MP45,
OK 09 | MP42, MP 43, MP§, MP10
JIaboparopHoe 3ausiTue Nel2 2/0 OK 01, | [1P62, ITP66, ITP6S, I1Py3, Ilpy7,
«IIpoBepka 3akoHa OMa 1151 ydacTKa IETIH» OK 02, | ITPy8, IIPyl0, IIPyl12, IIP610,
OK 05, | [py2, [TPy12, [TP610, MP3, MPS5,
OK 07, | MP15, MP28, MP31, MP32,




OK 04 | MP33, MP34, MP37, MP54,
OK 09, | MP55, MP 56, MP 43, JIP34,
JIP32,
JIaboparopHuoe 3ansTe Nel4 2/0 OK 01, | I1P62, ITPG6, ITPGS, I1Py3, Ilpy7,
«MccrnenoBanue 3aBUCUMOCTH MOIIHOCTH, TOTPEOIsIeMOi OK 02, | ITPyS8, IIPyl0, IIPyl12, IIP610,
JIaMIIOW HAKAJIMBAHUS OT HANPSHKEHUS HA €€ 3aKUMax» OK 05, | [Ipy2, [TPy12, [TP610, MP3, MPS5,
OK 07, | MP15, MP28, MP31, MP32,
OK 04 | MP33, MP34, MP37, MP54,
OK 09, | MP55, MP 56, MP 43, JIP34,
JIP32,
IIpodeccuoHaIbHO- OpUEHTHPYIOLIEE COePKaHNe 12/12
JIaboparophuoe 3ansaTre NelO 212 OK 01, | [TP62, ITPG6, ITPGS, ITPy3, Ilpy7,
«OmnpeneneHue y1eabHOr0 CONPOTUBIECHUS TPOBOIHUKAY OK 02, | [TPy8, ITPy10, [TPy12, TIP610,
OK 05, | [Ipy2, [1Py12, ITP610, MP3, MPS5,
OK 07, | MP15, MP28, MP31, MP32,
OK 04 | MP33, MP34, MP37, MP54,
OK 09, | MP55, MP 56, MP 43, JIP34,
K 1.1 | JIP32,
IIK 1.3
JIaboparopHuoe 3ansTue Nel 1 2/2 OK 01, | I1P62, ITPG6, TTPGS, I1Py3, Ipy7,
«OQKcnepUMEHTalIbHas MPOBEPKa 3aKOHOB MapajuIeIbHOTO U OK 02, | [1Py8, IIPyl0, ITPyl2, TIIP610,
MOCIEA0BATEIBHOTO COEAMHEHUS] TPOBOHUKOBY OK 05, | [Ipy2, ITPy12, TTIP610, MP3, MPS5,
OK 07, | MP15, MP28, MP31, MP32,
OK 04 | MP33, MP34, MP37, MP54,
OK 09, | MP55, MP 56, MP 43, JIP34,
K 1.1 | JIP32,
IIK 1.3
JlabopaTtopHoe 3ansitue Nel3 2/2 OK 01, | ITP62, ITP66, 11P6S, T1Py3, Ilpy7,
«M3yuenue pabotel mynbTuMeTpa. Onpeaenenue D/IC wu OK 02, | I1Py8, IIPyl0, ITPyl2, TIIP610,
BHYTPEHHETO CONPOTUBIICHUS HCTOYHHMKA AIIEKTPUYECKOU OK 05, | [Ipy2, [1Pyl2, [TPG10, MP3, MP5,
SHEPrUM» OK 07, | MP15, MP28, MP31, MP32,
OK 04 | MP33, MP34, MP37, MP54,
OK 09, | MP55, MP 56, MP 43, JIP34,
IK 1.1 | JIP32,
K 1.3
JlabopaTtopHoe 3ansatue Nel5 2/2 OK 01, | I1P62, ITP66, 11P6S, T1Py3, Tlpy7,




«OmnpeneneHue TemnepaTypHoro Kodhpuimenta Meam» OK 02, | ITPy8, IIPyl0, IIPyl12, IIP610,
OK 05, | [py2, [TPy12, [TP610, MP3, MPS5,
OK 07, | MP15, MP28, MP31, MP32,
OK 04 | MP33, MP34, MP37, MP54,
OK 09, | MP55, MP 56, MP 43, JIP34,
MK 1.1 | JIP32,
IIK 1.3

JIaboparopHoe 3ansaTHe Nel6 2/2 OK 01, | [1P62, ITPG6, IIP6S, I1Py3, Ilpy7

«OmnpeneneHre  CONPOTUBICHHUS  PE3UCTOpPAa  METOAOM OK 02, | ITPy8, IIPyl0, IIPyl2, IIP610

MapKUPOBKH OK 05, | [py2, ITPy12, 1TP610, MP3, MP5
OK 07, | MP15, MP28, MP31, MP32, MP33
OK 04 | MP34, MP37, MP54, MP55, MP 56
OK 09, | MP 43, JIP34, JIP32,
K 1.1
K 1.3

JlabopaTtopHoe 3anstue Nel7 2/2 OK 01, | [TP62, ITPG6, ITP68, I1Pyl, [TPy13,

«Omnpenenenue KII/[ narpeBareneii» OK 02, | [IPy3, IIPyS, IIpy7, 11Py8, [1Py10,
OK 05, | [TPyl2, IIP610, IIpy2, ITPyl12,
OK 06, | [1P610, MP3, MP5, MP15, MP23,
OK 07, | JIP26,, MP28, MP31, MP32,
OK 04 | MP33, MP34, MP37, MP44,
OK 09 | MP47, MP48, MP54, MP55, MP
K 1.1 | 56, MP 43, JIP34, JIP32,
K 1.3

4.3 DuexkTpuyeckuii | JIniakTH4eCKHe eIMHMUIbI, COeP:KAHNE 15/4




TOK B Pa3JINYHBIX
cpenax

DneKTpuyeckas MPOBOAMMOCTh Pa3IMYHBIX BEIIECTB. 5/0 OK 01, | IIP61, ITPG2, ITPG3, I1P04,
DneKTpoHHas MIPOBOJIMMOCTD TBEPIBIX METaJIOB. OK 02, | ITPGS5, ITP66, ITP6S, ITPGY, 1Py,
3aBHCUMOCTh COIPOTHUBIICHHUS METAUIOB OT TEMIIEpaTyphl. OK 03, | IIPy2, Ilpy3, IIpy4, I1PyS5, [1Py10,
CBepXIpOBOIUMOCTb. OK 06, | IIPyll, ITPy13, JIP25, MP4, MP6,

OJIeKTpUYecKuid  TOK B Bakyyme. CBolicTBa OK 07 | MP13, MP17, MP18, MP19,
3JIEKTPOHHBIX ITYYKOB. MP20, JIPS, JIP6, JIP32, MP21,

[TomympoBonuuku. CoOCTBeHHass ©  IpUMECHas MP23, MP44, MP38, MP39,
IIPOBOAMMOCTB IIOJIYIIPOBOIHUKOB. CBOMCTBA p-N-niepexoa. MP46, JIP14, JIP13, JIP12, JIP28,
[TonynpoBOIHUKOBBIE PUOOPHI. JIP31

DNIEKTPUUECKUI TOK B 3IEKTPOJIUTAX.

DNEKTpONMTHYECKAas JUCCOUMAIMA. IJICKTPOJU3. 3aKOHBI
@apanes U1 SJIEKTPOIN3a.

DJIeKTpUYECKU TOK B razax. CaMOCTOSITENbHBIA M
HECaMOCTOSITEJIbHBIN paspsa. Pasznuunbie THIIBI
CaMOCTOATENILHOTO pa3psaa. Momuus. [Tnazma.

TexHuueckue YCTPOMCTBA u IIPAKTUYECKOE
MIPUMEHEHHE: Ta30pa3psAHbIE JIAMIIbI, AJIEKTPOHHO-Ty4YeBas
TpyOKa, TOTYIPOBOJHUKOBBIC IPUOOPHI: THOJ, TPAH3HUCTOP,
¢dboToaNo, CBETOIMO, TallbBaHUKa, padUHUPOBAHUE MEH,

BBITIJIaBKA ATFOMUHUS, DJIEKTPOHHASI MHKPOCKOTIHSI.
Pa6Gota MOJIYIIPOBOJHUKOBBIX JTaTYHUKOB
MPUCYTCTBUS U IBUIKCHUSI.
B ToM 4nciie npaKTHYeCKUX U JIA00PATOPHBIX 3aHATHI 10/4
[IpakTrueckoe 3ansitue Nel7 2/0 OK 01, | [TPy5, IIpy9, [1P62,ITP66, T1PG7,
Pemenue 3agad mo teme «DJIEKTPUUECKUI TOK B PA3THUYHBIX OK 02, | MP1, MP3, MP15, MP12, MP13,
cpenax» OK 03, | MP17, MP19, MP 20, MP45,
OK 09 | MP42, MP 43, MP§, MP10
JIaboparopHoe 3ansaTHe Ne20 4/0 OK 01, | [1P62, ITP66, ITPGS, T1Py3, Ilpy7,
«M3yueHune 3JIeKTPUIECKUX CBOMCTB MOJYIPOBOTHUKOB OK 02, |ITPy8, IIPyl0, IIPyl12, IIP610,
OK 05, |[Ipy2, ITPy12, TTP610, MP3, MPS5,
OK 07, |[MP15, MP28, MP31, MP32,
OK 04 |MP33, MP34, MP37, MP54,
OK 09, [MP55, MP 56, MP 43, JIP34,
JIP32,
IIpodeccnonanbHO- OPHEHTHPYIOLIEE COIEPKAHUE 4/4




JlabopaTtopHoe 3ansatue Nel8 212 OK 01, | ITP62, ITPG6, ITP68, TTPy3,
«OrnpeneneHne 3IeKTPOXUMUUECKOI0 IKBUBAJIEHTa MEIU B OK 02, | IIpy7, IIPy8, IIPyl0, IIPyl2,
IpoIriecce IEKTposIn3a cyabdara Mean» OK 05, | IIP610, TIlIpy2, IIPyl2, IIP610,
OK 07, | MP3, MP5, MP15, MP28, MP31,
OK 04 | MP32, MP33, MP34, MP37,
OK 09, | MP54, MP55, MP 56, MP 43,
IIK 1.1 | JIP34, JIP32,
IIK 1.3
JlaGopaTtopHoe 3anstue Nel9 2/2 OK 01, | ITIP62, ITP66, I1P6GS, I1Py3, Ilpy7,
«3aBUCUMOCTh CONPOTHUBJICHHUSI OT TEMIIEpaTyphl 0OPa3IOB OK 02, |[TPy8, IIPyl0, IIPyl2, TIP610,
METaJlIa U MOJYIPOBOJIHUKA OK 05, |[Ipy2, ITPy12, ITP610, MP3, MPS5,
OK 07, |[MP15, MP28, MP31, MP32,
OK 04 |MP33, MP34, MP37, MP54,
OK 09, |[MP55, MP 56, MP 43, JIP34,
IIK 1.1 |JIP32,
IIK 1.3
Tema 4.4 JAuaakTHYecKne eIMHUIbI, COIepPKaAHue 7/0
MarauTHoe 1noJie
BzanmoneiicTBre MMOCTOSIHHBIX MarHuTOB H 1/0 OK 01, | IIP61, ITP62, ITP63, I1P64,
MPOBOJHUKOB € TOKOM. MarnutHoe mone. Bekrop OK 02, | I1PGS, ITP66, TIPGS, ITPGY, I1Pyl,
MarHuTHOMN UHIYKIUU. ITpuHuun CYINEPIIO3ULINI OK 03, |IIPy2, IIpy3, IIpy4, ITPy5, I1Py10,
MArHUTHBIX MMOJeH. JIMHUM MarHUTHON MHIYKIIHH. OK 06, |IIPyll, ITPy13, JIP25, MP4, MP6,
MarautHoe ToOje TMPOBOJHUKA C TOKOM (TPSMOTO OK 07 |MP13, MP17, MP18, MPI19,
MIPOBOJIHUKA, KATYIIKH U KPYTroBOTO BUTKA). OMNBIT DpcTea. MP20, JIPS, JIP6, JIP32, MP21,
Cuita AMriepa, ee HalpaBJIEHUE U MOIYJIb. MP23, MP44, MP38, MP39,
Cuiia JlopeHniia, ee HampaBjieHHE U MOAYJb. JIBHKEHNE MP46, JIP14, JIP13, JIP12, JIP28,
3apsUKEHHOM YacTULBI B OJHOPOJIHOM MArHUTHOM TIOJE. JIP31
Pa6ota cuel Jlopenta.
MarnutHoe mone B BemecTBe. DeppoOMarHeTUKH,
napa-  InaMarHeTHUKH.
IIpodeccuonanbHO- oOpueHTHPYIOLIEE COAepKaHue 2/0 OK 01, | I1P61, I1PG2, I1PG3, I1P64,
VYerpoiictBa, OCHOBaHHBIE HAa  CHWJIOBOM  JIEWCTBHH OK 02, | I1PGS5, I1PG6, IIP68, ITPGY, TPyl
MAarHUTHOTO IOJIA. OK 03, | [TIPy2, IIpy3, [Ipy4, IIPyS, TIPy10
Y4ér nelCTBUSI MAarHUTHBIX MOJIEW IIPU Pa3MELIEHUN OK 06, | [1Pyll, ITPy13, JIP25, MP4, MP6




MPOBOAHUKOB U TIOTPEOUTENIEH B TIOMEIICHHUH. OK 07 | MP13, MP17, MP18, MP19, MP20
OObsicHEeHHE POJIM MAarHUTHOTO TOJNsA 3eMiIu B IIK 1.1 | JIP5, JIP6, JIP32, MP21, MP23
JKM3HU PACTCHUM, ’KUBOTHBIX, YEJIOBEKa IIK 1.3 | MP44, MP38, MP39, MP46, JIP14
JIP13, JIP12, JIP28, JIP31
B ToM yHc/Ie MPAKTHYECKHX W JJA00PATOPHBIX 3aHATHIA 4/0
[TpakTuueckoe 3anstue Nel8 2/0 OK 01, | [TPy5, IIpy9, I1P62,ITPG6, I1PG7
Pemenne 3agau mo TeMe «MarsmTHOoe TMOJE W €ro OK 02, | MP1, MP3, MP15, MP12, MP13
XapaKTEPUCTUKU OK 03, | MP17, MP19, MP 20, MP45, MP42
OK 09 | MP 43, MP§, MP10
[Ipaktuueckoe 3ansitue Nel9 2/0 OK 01, | [TPy5, IIpy9, I1P62,ITPG6, I1PG7
Pemenne 3agau mo Teme «JlelicTBHE MarHUTHOTO I10JIS Ha OK 02, | MP1, MP3, MP15, MP12, MP13
3apsn OK 03, | MP17, MP19, MP 20, MP45, MP42
OK 09 | MP 43, MP§, MP10
Tema 4.5 JAuaakTudyecKkne eIMHUIbI, COAepPKaHNe 8/0
DJIeKTPOMarHuTHasi
HHAYKLHS SBnenue snekTpoMarHuTHOM WHAYKIMHU. [loTOK BekTOpa 2/0 OK 01, | IIP61, ITPG2, ITPG3, 11P64,
MarHuTHOM  HMHAYKLHH. OJC  uHaykuumu.  3aKkoH OK 02, | I1PGS, ITP66, IIP6S, ITPGY, I1Pyl,
JJEKTpOMAarHuTHOM  mHAaykuun — Papanes.  Buxpesoe OK 03, | [1Py2, Ilpy3, IIpy4, I1PyS5, [1Pyl0,
anekrpuueckoe nose. Toku Dyko. OK 06, | IIPyll, ITPy13, JIP25, MP4, MP6,
OJIC wHAYKIMU B TPOBOJHUKE, JBIKYIIEMCS B OK 07 | MP13, MP17, MPI18, MPI19,
OJIHOPOJHOM MAarHUTHOM IIOJIE. MP20, JIPS, JIP6, JIP32, MP21,
ITpaBuio Jlenna. MP23, MP44, MP38, MP39,
NunyktuBHOCTh. Karylika WHAYKTMBHOCTH B LEMU MP46, JIP14, JIP13, JIP12, JIP28,
MOCTOSIHHOTO ~ Toka. SIBmenue  camomuaykiuu. JJ[C JIP31
CaMOUHIYKITUH.
DHeprusi MarHuTHOTO TOJISl KATYIIIKUA C TOKOM.
DJIEKTPOMArHUTHOE TOJIE.
IIpodeccuonanbHO- OpHEHTHPYIOIIIEE COlePKAHME 2/0 OK 01, | I1P61, ITP62, ITPG3, TTP64,
IIpumeHeHNEe MEKTPOMarHUTHOM MHIYKIIMU B YCTPOHCTBAX OK 02, | I1P65, I1P66, IIPGS, ITPGY, ITPyl,
W arperarax. OK 03, | [TPy2, IIpy3, IIpy4, I1Py5, I1Py10,
[IpaBuia paboThl U pa3MelIeHUs] aHTEHH, TPaHCPOPMATOPOB OK 06, | ITPyll1, ITPy13, JIP25, MP4, MP6,
Y T€HEePaTOPOB B 30HAX CHJIbHBIX MAarHUTHBIX MOJICH. OK 07 | MP13, MP17, MP18, MPI19,
IIK 1.1 | MP20, JIP5, JIP6, JIP32, MP21,
IIK 1.3 | MP23, MP44, MP38, MP39,

MP46, JIP14, JIP13, JIP12, JIP28,




JIP31

B ToM yHc/ie MPAKTHYECKUX U JIA00PATOPHBIX 3aHATHIA 4/0
[IpakTrueckoe 3ansTue Ne20 2/0 OK 01, | ITPy5, Ilpy9, I1PG2,I1P66, IIPG7
Pemenue 3agau mno teme «INEKTPOMATrHUTHAST WHIYKIIMS. OK 02, | MP1, MP3, MP15, MP12, MP13
3aKOH 3JICKTPOMarHuTHOM MHIYKIIUK)) OK 03, | MP17, MP19, MP 20, MP45, MP42
OK 09 | MP 43, MP§, MP10
OK 01, | [TPy5, IIpy9, I1P62,ITPG6, I1PG7
[IpakTuueckoe 3ansitue No2 1 2/0 OK 02, | MP1, MP3, MP15, MP12, MP13
Pemenue 3amau no reme «CaMOMHITYKIIHSI OK 03, | MP17, MP19, MP 20, MP45, MP42
OK 09 | MP 43, MP§, MP10
Pa3znen 5 Kosiebanusi M BOJTHBI 46/8
Tema 5.1 JMpakTHYecKne eIMHUIbI, COIePKAHNe 8/4
MexaHn4yecKkue KomnebarennpHas cucrema. CBoOOaHbIE KOJIEOAHMS. 2/0 OK 01, | IIPo61, ITP62, ITPG3, 11P64,
KO0JIeOaHMs U BOJIHBI | ["apMOHUYECKHE KOJIeOaHHSI. KunemaTtuueckoe u OK 02, | I1PGS, ITP66, IIP6S, ITPGY, I1Pyl,
JUHAMUYECKOE OMNHUCAaHWE. DHEPreTUYECKOE OIHCAHUE OK 03, | [1Py2, IIpy3, [Ipy4, I1Py5, I1Py10,
(3aKOH COXpaHEHUsS MEXaHUYECKOW »sHepruu). BrIBoa OK 06, | IIPyll, I1Py13, JIP25, MP4, MP6,
JTUHAMUAYECKOTO OIMUCAHUS TaPMOHHYECKUX KOJIEOAaHWUU W3 OK 07 | MP13, MP17, MPI18, MPI19,

MX SHEPreTUYECKOro U KHHEMaTU4YECKOTO OMMCAHMUS.

Amvmutyna u  (aza  konebanmii. CBsA3b  aMIUTUTYIBI
KojeOaHUi  HMCXOMHOM  BENMYMHBI C  aMIUTUTYJaMH
KojeOaHuil ee ckopocTu W yckopeHus. Ilepmon m wacrora

konebanuid. Ilepuox ManblX CBOOOJHBIX  KOJIeOaHUM
MaTeMaTHYeCcKoro  MasTHHKa.  llepumox  cBOOOIHBIX
KonebaHui  MpyXMHHOro  MasTHuka.  [loHstTne o

3aTyxalolux KojeOaHusax. BblHyXIeHHbIE KoJieOaHUs.
Pe3onanc. Pe3onancHas kpuBas. BimsHue 3aryxaHus Ha
BU/JI pe30HAHCHOW KpHBOW. ABTOKOJeOaHus. Mexannyeckue
BOJIHBI, YCIOBUS HMX pacnpoctpaHeHus. Ilomepednsie wu
IIPOJI0JIbHBIE BOJIHEL. [lepros, CkopocTh paciipocTpaHEeHUs U
JUIMHA BOJHBL. CBOMCTBA MEXAHWYECKUX BOJIH: OTPAKEHUE,
npenomiieHue, uHTepdepeHuus u - audpakaus.  3BYK.
Ckopoctb 3Byka. ['poMkocTh 3Byka. Beicota Tona. TemOp
3Byka. IllyMoBoe 3arpsi3HEHHE OKpYKAIOIIEH Cpensbl.
Ilpumenenne VY3U s onpeneneHuss  KadecTBa

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




CTPOUTEIBHBIX MaTEpPUAIOB W KOHCTPYKIUH. VYUET
MapaMeTpoB KoJie0aTeTbHOIO JIBIDKEHHUS Ipu padore
MOCTOBOI'O UM aBTOKpaHa: aMIUIMTyJa M  4acToTa
KojiebaHuii rpy3oB. Pe3onanc u ero yuér mpu pabore
0o0OpyJOBaHUs,  TPAHCIOPTHBIX  MAIIMH,  IOJBECHBIX
KOHCTPYKLIHH.

B ToM unciie npakTHYeCKHX M JIA00PATOPHBIX 3aHSITHIA 6/4
[TpakTnueckoe 3ansTue No22 2/0 OK 01, | [TPy5, IIpy9, [1P62,ITP6
MexaHnndeckue KojieOaHus U UX XapaKTePUCTUKH OK 02, |6, IIP67, MP1, MP3, MP15, MP12
OK 03, | MP13, MP17, MP19, MP 20, MP45
OK 09 | MP42, MP 43, MP§, MP10
IIpodeccnoHabHO- OPHEHTHPYIOLIEE COePKAHUE 4/4
JIaGoparoproe 3ansTue Ne2 1 2/2 OK 01, | I1IP62, I1P66, IIPGS, I1Py3, Ilpy7
«[IpoBepka  3aKOHOB  KoJIeOAHWHW  MaTeMaTHUYECKOTO OK 02, | [IPy8, IIPyl0, ITPyl12, IIP610
MAasTHUKA) OK 05, | IIpy2, ITPy12, I1P610, MP3, MP5
OK 07, | MP15, MP28, MP31, MP32, MP33
OK 04 | MP34, MP37, MP54, MP55, MP 56
OK 09, | MP 43, JIP34, JIP32,
K 1.1
K 1.3
JIaGoparoproe 3ansaTHE Ne22 2/2 OK 01, | I1IP62, I1P66, TIPGS, I1Py3, Ilpy7
«M3ydeHne 3aKOHOB IIPY>KMHHOTO MasiTHUKA OK 02, | IIPy8, IIPyl0, ITPyl12, IIP610
OK 05, | Ipy2, ITPy12, 1TP610, MP3, MP5
OK 07, | MP15, MP28, MP31, MP32, MP33
OK 04 | MP34, MP37, MP54, MP55, MP 56
OK 09, | MP 43, JIP34, JIP32,
K 1.1
K 1.3
Tema 5.2 JAupaKkTudyeckue eIMHULBI, COAePKAHUE 16/2




JJIeKTPOMArHUTHbIE
KO0JIeOaHMS U BOJIHBI

KosnebarenpHbIi KOHTYD. CBo0OogHbBIE
AJIEKTPOMAarHUTHBIE Kosie0aHus B UJICAIbLHOM
kojebaTennbHOM  KoHType. ®opmyna Tomcona. CBs3b
aMIUIATY/IbI 3apsiia KOHAEHCATOpa ¢ aMIUIMTYA0M CHIIbI TOKA
B K0JIeOATEIbHOM KOHTYpE.

3aKOH  COXpaHEHUs
KoJIe0aTenbHOM KOHTYpE.

3aryxaroiue JJIEKTPOMarHUTHBIE
BbIHYX1€HHbIE 37IEKTPOMAarHUTHBIE KOJICOaHus.

IlepemeHHBI TOK. MOIIHOCTH IIEPEMEHHOIO TOKA.
AMIUIUTYZHOE U [JEHCTBYIOIEE 3HAYEHUE CUJIBI TOKA MU
HamNpsDKCHUsT TpH  pa3audHod  (opMe  3aBHCHMOCTH
IIEPEMEHHOI'0 TOKAa OT BPEMEHHU.

CunyconjaipHblii  nepeMeHHbIi  TOk. Pesucrop,
KOHJICHCATOp M  KaTyllka WHAYKTHUBHOCTH B  LENH
CUHYCOMJIaJIbHOTO TIEPEMEHHOr0 TOKa. Pe30HaHC TOKOB.
Pe3oHaHc HanpsHKEHU.

W neansHblin TpaHcpopmarop. [IpousBoactso,
nepeaaya ¥ NoTpedieHne 3JIeKTPUIEeCKO SHEPTHH.

DKoJorn4YecKue PHUCKHU npu IIPOU3BOJICTBE
AJIEKTPO3HEPTHUH. KynsTypa HCIIOJI30BAHUS
ANEKTPOIHEPTUH B MTOBCETHEBHOMN YKU3HU.
ONEKTPOMarHuTHHIE  BOJIHBI. YcnoBusg  u3nydeHus
AJIEKTPOMAarHUTHBIX BOJIH. B3anMHas opueHTalusi BEKTOpPOB

SHECpPIrUuun B nacaJlbHOM

KoJicOaHusI.

E, B,V B 51eKTpOMAarHHTHOMN BOIHE.

CBoiicTBa 3JIEKTPOMAarHMUTHBIX BOJIH: OTPAKEHHUE,
MpeIoOMIIEHHUE, MOJISIpU3aIus, uHTephepeHIus i
aQpakuus.

[Ilkama 3JIEKTPOMAarHUTHBIX  BOJIH. [IpuMenenue
ANIEKTPOMATrHUTHBIX BOJIH B TeXHUKE W ObITYy. [IpuHIMIBI
pPaInuoCBsI3U H TCICBUICHHUS. Panmonoxanms.
DNEeKTPOMArHUTHOE 3arpsi3HEHUE OKPYKAIOLIEH CPEbl.

2/0

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

[1PG1, I1P62, ITPG3, I1P64,

I1PG5, ITP66, TIP6S, ITPGY, I1Pyl,
[1Py2, Ilpy3, Ilpy4, I1PyS, [1Py10,
[TPyl1, [IPy13, JIP25, MP4, MP6,
MP13, MP17, MPI18, MPI19,
MP20, JIPS, JIP6, JIP32, MP21,
MP23,  MP44, MP38, MP39,
MP46, JIP14, JIP13, JIP12, JIP28,
JIP31

IIpojeccnoHaIbLHO- OPHEHTHPYIOLIECE COAEPKAHNE

4/0

OK 01,

I1P61, TTPG2, ITP63, I1P64,




Cucrema TEeIIOCHAOKEHHS: MCTOYHUK TEIJIOBOM SHEPTUH OK 02, | ITP6S5, ITP66, TIPGS, ITPGY, ITPyl,

(kotenbHasi, TOL[); TpaHcHOpPTUpPYIOLIME  YCTPOHCTBA OK 03, | [1Py2, IIpy3, [Ipy4, I1Py5, I1Py10,

TEIUIOBOM DHEPruu K IIOMEHICHUSM (TEIUIOBBIE CETH); OK 06, |IIPyll,ITPy13, JIP25, MP4, MP6,

TEIIONOTPEONIAIONINE  IPUOOPBI, KOTOPBIC  IIEPEIAIOT OK 07 | MP13, MP17, MPI18, MPI19,

TEIUIOBYIO SHEPIHI0 MOTPEOUTENIO (paanaTopbl OTOILICHUS, IIK 1.1 | MP20, JIPS, JIP6, JIP32, MP2I,

kanmopudepsl). TeXHONIOrHH OXpaHbl OKPYKAIOMIEH CpeIbl I[IK 1.3 | MP23, MP44, MP38, MP39,

MpU CKUTAHUM OPraHUYECKOro TOIUIMBA; ['a30BO€ TOIIMBO MP46, JIP14, JIP13, JIP12, JIP28,

U OCHOBBI €ro CXHraHHs, NpeoOpa3oBaHMs TEIUIOTHl B JIP31

AIICKTPUYCCKYIO U APYTHE BUABI SHEPTUH.

Ucnonws3oBanue mnepegaud cuUrHajga Ha pacCTOSHUE MPHU

MPOBEACHUM PEMOHTHBIX paboTa Ha IPOMBIIUICHHBIX

oobekTax. IlpuMmeHeHUE CBS3M MEXKIYy CTPOUTCIBHBIMU

OpuragamMu pa3po3HEHHBIX CTPOUTEIBHBIX OOBEKTOB.

B ToM 4nciie npakTHYeCKUX M JIA00PATOPHBIX 3aHATHIA 10/0

[IpakTuueckoe 3ansitue No23 2/0 OK 01, | ITPy5, Ilpy9, I1P62,ITP66, I1P67,

Pemienne 3amay Ha BUIOBI CONPOTUBICHHM B LEMAX OK 02, | MP1, MP3, MP15, MP12, MP13,

MIEPEMEHHOTO TOKA OK 03, | MP17, MPI19, MP 20, MP45,
OK 09 | MP42, MP 43, MP§, MP10

[IpakTrueckoe 3anstue Ne24 2/0 OK 01, | [TPy5, Ilpy9, ITP62,ITP66, IIP67,

[TepeMeHHBIH JIEKTPUUECKUI TOK OK 02, | MP1, MP3, MP15, MP12, MP13,
OK 03, | MP17, MP19, MP 20, MP45,
OK 09 | MP42, MP 43, MP§, MP10

[IpakTnueckoe 3ansitue Ne25 2/0 OK 01, | [TPy5, Ilpy9, ITP62,ITP66, IIP67,

Pemenue 3ana4 Ha popmyinsl TpaHchopmaropa OK 02, | MP1, MP3, MP15, MP12, MP13,
OK 03, | MP17, MP19, MP 20, MP45,
OK 09 | MP42, MP 43, MP§, MP10

[Ipaktuueckoe 3anstue Ne26 2/0 OK 01, | [TPy5, Ilpy9, ITP62,ITP66, I1P67,

Pemenue 3amau mo Teme «DJIEKTPOMarHUTHBIE KOJIEOAHUS U OK 02, | MP1, MP3, MP15, MP12, MP13,

BOJIHBI» OK 03, | MP17, MP19, MP 20, MP45,
OK 09 | MP42, MP 43, MP§, MP10

IIpodeccnonanbHO- OpHEeHTHPYIOLIEE COAEPKAHNE 2/2

JIaboparopHoe 3ansaTHE Ne23 2/2 OK 01, | [1PG2, ITPG6, ITP6S, ITPyl, ITPyl13,

«Y cTpoiicTBO TpaHchopMaropa, reHEpaTopar» OK 02, | [TPy3, I1PyS, Ilpy7, TTPy8, ITPy10,
OK 05, | [IPyl2, TIIP610, IIpy2, IIPyl2,
OK 07, |IIP610, MP3, MP5, MP15, MP23,




OK 04 | JIP26, , MP28, MP31, MP32,
OK 09, | MP33, MP34, MP37, MP44,
IIK 1.1 | MP47, MP48, MP54, MP55, MP
IIK 1.3 | 56, MP 43, JIP34, JIP32,
Tema 5.3 JAuaakTHyecKne eIMHUIbI, COIePKAHNE 22/2
Onruika [TpssmonnHEHOE pacrpocTpaHeHue cBeTa B 8/0 OK 01, | IIP61, ITPG2, ITPG3, I1P64,
onHopoiHoM cpene. JIyd cBera. ToueuHblii HICTOYHUK CBETA. OK 02, | I1PGS5, ITP66, T1P68, ITPGY, I1Pyl,
OtpaxkeHre CBeTa. 3aKOHbl OTpPaXEHUS  CBETA. OK 03, [|I[IPy2, IIpy3, IIpy4, I1PyS, TIPyl10,
[Toctpoenue  u300pakeHMiI B IJIOCKOM  3€pKaje. OK 06, |IIPyll, ITPy13, JIP25, MP4, MP6,
Cdepuueckue 3epkaa. OK 07 |MP13, MP17, MP18, MPI19,

[Ipenomnenue cBera. 3aKOHBI MPEIOMJICHUSI CBETA.
AOCOJIIOTHBIM TIOKa3arenb mnpeaomiieHus. OTHOCHUTEIbHBIN
rokazaTesb mpesiomieHus. [IoCTOSITHCTBO 4acTOTHI CBeTa U
COOTHOIIIECHUE JUTHH BOJIH npu nepexonae
MOHOXPOMATHYECKOTO CBETA uUepe3 TpaHUIly pasjesia JBYX
ONTHYECKUX CPE/I.

Xon nydeit B mpusme. [ucnepcusi cBera. CrnoKHBIN
cocTaB Oejoro ceeTa. L[BerT.

[Tonnoe BHyTpeHHee oTpaxkeHue. [IpenenbHBIN yron
MOJIHOTO BHYTPEHHETO OTPAKEHHUSL.

ColOuparoriiue W paccewBarolde JHUH3bL. TOHKas
nuH3a. DOKYCHOE pacCTOSHHME U ONTHUYECKas CHUJla TOHKOH
JUH3bl. 3aBUCUMOCTh (DOKYCHOTO PACCTOSHUSI TOHKOH
chepuueckoil JTMH3BI OT €€ TE€OMETPUU W OTHOCHTEIHHOTO
MOKAa3aTeJsl MPETOMIICHHS.

dopmylia TOHKOW JIMH3BI. YBEJIMYEHHUE, JaBAEMOE
JIMH30H.

Xon ny4a, ONpOIIEANIEro JIMH3Y MOJ HPOU3BOJIBHBIM

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




YIJIOM K €€ TJIaBHOM onthdeckod ocu. IlocTtpoenue
M300pakeHU TOYKM M OTpe3Ka MPsIMOH B COOMpPAIOIINX U
pacceuMBalOIIMX JIMH3aX M MX cucTemax. OnTtudeckue
npubopsl.  Paspemaromass  cmocoOHocTh. ['maz  kak
ONTHYECKas cUCTEMA. IIpenenbr MIPUMEHUMOCTHU
r€OMETPUYECKOM ONTUKH.

BonnoBass ontuka. Mutepdepennus cera. KorepeHTHbIE
WCTOYHUKU. YCIOBUSL  HAOJIOJIEHUS MaKCUMYMOB U
MUHUMYMOB B HHTEPPEPEHUUOHHONW KapTUHE OT JABYX
KOTEPEHTHBIX  MCTOYHHMKOB. [lpuMepnl  KiIaccHUecKux
UHTEPPEPEHIIUOHHBIX CXEM.

Hudpakmust  cBera.  JudpakmuoHHas  pemieTka.
YcnoBue HaOMIOEHUS TIaBHBIX MAKCUMYMOB IIPH MaJCHUH
MOHOXPOMAaTHYECKOTIO CBETa Ha MU(PAKIMOHHYIO PEIICTKY.
[lonspuszanus ceera.

[IpumeHeHne  3aKOHOB  ONTUKKM B pabore
reoJIe3U4EeCKOr0 HUBEJINPA, MCIOJb30BAHUE CBOWCTBA
NPSIMOJIMHEMHOTO PacHpOCTPAHEHUs] CBETAa B YPOBHSIX
pAa3IMYHBIX TUIOB. YUYET 3aKOHOB OCBELIEHHOCTH IIPHU
pacyére KOJIUYEeCTBa U BUIOB OCBETHUTEIIHLHBIX TTPUOOPOB.
Hcnonb3oBaHue [OUCNEPCHH CBETAa B ApPXUTEKTYPHOM
oA3afHe.

B ToM 4nciie npaKTHYECKHUX M J1A00PATOPHBIX 3aAHATHI

14/2




[IpakTrueckoe 3ansTue Ne27 2/0 OK 01, | ITPyS5, Ilpy9, I1P62,ITP66, TIPG7
Pemenue 3amau mo Teme «3aKOHBI T€OMETPUUYECKOM OK 02, | MP1, MP3, MP15, MP12, MP13
ONITHKH OK 03, | MP17, MP19, MP 20, MP45, MP42
OK 09 | MP 43, MP§, MP10
[IpakTrueckoe 3ansTue Ne28 2/0 OK 01, | ITPy5, Ilpy9, I1P62,I1P66, IIPG7
Pemenue 3agau mo TeMe «3aKOHBI BOJTHOBOM OIITHKHY OK 02, | MP1, MP3, MP15, MP12, MP13
OK 03, | MP17, MP19, MP 20, MP45, MP42
OK 09 | MP 43, MP§, MP10
JlabopaTopHoe 3ansaTue No25 4/0 OK 01, | ITIP62, I1PG6, ITPGS, IIPy3, Ilpy7
«Habmonenne nateppepeHny U TuppaKkIuy CBETa OK 02, | [IPy8, IIPyl0, IIPyl12, IIP610
OK 05, | IIpy2, ITPy12, 11P610, MP3, MP5
OK 07, | MP15, MP28, MP31, MP32, MP33
OK 04 | MP34, MP37, MP54, MP55, MP 56
OK 09, | MP 43, JIP34, JIP32,
JlaGopaTopHoe 3aHsaTre No26 2/0 OK 01, | [1P62, TTIPG6, IIP6S, I1Py3, Ilpy7
«OmnpeneneHue AJIMHBI CBETOBOM BOJIHBI C TOMOIIBIO OK 02, | ITPy8, IIPyl0, IIPyl2, IIP610
T (HPAKIIMOHHON PEIICTKH OK 05, | [Ipy2, I1Py12, ITP610, MP3, MP5
OK 07, | MP15, MP28, MP31, MP32, MP33
OK 04 | MP34, MP37, MP54, MP55, MP 56
OK 09, | MP 43, JIP34, JIP32,
JlaboparopHoe 3aHsTHE No27 2/0 OK 01, | [1P62, TIPG6, TIP68, I1Py3, Ilpy7
«Habmro1eHne CIIONIHOTO U TUHEHYATOrO CTIEKTPOBY OK 02, | IIPy8, TIIPyl0, IIPyl2, TIIP610
OK 05, | IIpy2, ITPy12, ITP610, MP3, MP5
OK 07, | MP15, MP28, MP31, MP32, MP33
OK 04 | MP34, MP37, MP54, MP55, MP 56
OK 09, | MP 43, JIP34, JIP32,
IIpodeccnonanbHO- OpHEHTHPYIOLIEE COAEPKAHNE 212
Jlaboparoproe 3anstre Ne 24 OrmpeneneHue MOKazaTems 2/2 OK 01, | [1P62, TTIPG6, IIP6S, I1Py3, Ilpy7
MPEIOMIJIEHUS CTEKIIA OK 02, | ITPy8, IIPyl0, IIPyl2, TIIP610
OK 05, | Ipy2, ITPy12, I1TP610, MP3, MP5
OK 07, | MP15, MP28, MP31, MP32, MP33
OK 04 | MP34, MP37, MP54, MP55, MP 56
OK 09, | MP 43, JIP34, JIP32,
K 1.1

IIK 1.3




Pa3nen 6. OcHOBBI crielIHAJIBHON TEOPUH OTHOCUTEIBLHOCTH. 2/0
Tema 6.1 OcHOBBI ['paHnLBl TPUMEHMMOCTH KJIACCUYECKOW MEXaHUKH. 2/0 OK 01, |IIPyl, IIPy2, Ilpy3, Ilpy4, IIPy5
crneuraJbHOM [TocTynatel cienuanbHOW TEOPUH OTHOCUTEIBHOCTH. OK 02, |IIPyl0, IIPyll, IIPyl13, JIP25

TEeOpHHU [IpocTpaHCTBEHHO-BPEMEHHOM WHTEPBAI. OK 03, | MP4, MP6, MP13, MP17, MP18

OTHOCHTEJILHOCTH. [IpeoOpazoBanust  JlopeHma. YciaoBHE  NMPUUYUHHOCTH. OK 06, | MP19, MP20, JIPS5, JIP6, JIP32
OTHOCUTENBHOCTh OJTHOBPEMEHHOCTH. 3amMmenicHue OK 07 | MP21, MP23, MP44, MP38, MP39
BPEMEHU U COKPAILICHUE JJTUHBI. MP46, JIP14, JIP13, JIP12, JIP28

OHeprus 1 UMIYJIbC PEISATUBUCTCKON YaCTULIBI. JIP31
CBsi3p  Macchl € DJHEprHed W UMIYJIbCOM
PENSTUBUCTCKOM YaCTUIIBI. DHEPTHUsl TIOKOS.
Pa3znen 7 KBanroBas pusuka 22/0
Tema 7.1 JAuaakTuyeckue eTUHULBI, COAEPKAHUE 8/0

Kopnyckyasipao-

BOJHOBOI Ayanu3m. | PAaBHOBECHOE TEIUIOBOE M3IydeHUE (U3ITydEHHE aOCONOTHO 6/0 OK 01, | IIP61, ITPG2, ITPG3, ITP64,
yepHoro Teina). 3akoH cMmenlenus Buna. ['unotesa [lnanka o OK 02, | I1PGS, ITP66, IIPGS, ITPGY, ITPyl,
kBaHTaXx. @oToHBl. DHeprus U UMIyIsCc  (POTOHA. OK 03, | [1Py2, IIpy3, IIpy4, I1PyS5, I1Pyl0,
®oroadpdexr. Ombritet  AI.  CrometoBa.  3aKOHBI OK 06, | ITPyll1, ITPy13, JIP25, MP4, MP6,
dotorddekra. YpaBuenue DiiHmTeHa 1 poTorddexTa. OK 07 |MPI13, MP17, MPI18, MPI9,
"Kpacnast rpanuma" dortodddekra. JlaBnenue cpera (B MP20, JIPS, JIP6, JIP32, MP21,
YaCTHOCTH, JIaBJICHHE CBETa Ha aOCONIOTHO MOTJIOLIAIOIIYIO MP23, MP44, MP38, MP39,
1 abCOJIFOTHO OTpakaroIllyro moBepxHOCTh). OmbiThl [1.H. MP46, JIP14, JIP13, JIP12, JIP28,
JlebeneBa. BoinHoBbIe cBoMicTBa yacTuil. Bomusl ge bpoiimns. JIP31
JmnHa BomHBI Ae bpoins u pazMepsl 00J1acTH JIOKATU3aIiuu
JBUKYIIEHCS YaCTHUIIBI. KopnyckynsapHo-BOJIHOBOM
nyanu3Mm.  Jludpakuuss 2JIEKTPOHOB Ha  KpUCTaJUIaX.

Crneuunduka wusMepenuii B Mukpomupe. COOTHOIICHUS

HeomnpezaeneHHoctel ['elizendepra.

[IpuMmeHeHHs TaTYUKOB JIBUKECHHUSI, TATYNKOB MPUCYTCTBHSI,

(hOTOAIEMEHTOB ~ TpH  JKCIUTyaTallid U PEMOHTE

MIPOMBILIIIEHHOTO 00opynOBaHUSI. [Ipumenenue

COJTHEYHBIX OaTapei B CTPOUTEIBLHBIX COOPYKEHHSX.

B ToM 4unciIe MPAKTHYECKHUX U JJA00PATOPHBIX 3aHATHIA 2/0

[IpakTuueckoe 3ansarue Ne29 2/0 OK 01, | [IPy5, Ipy9, I1P62,ITP66, IIPG7
Pemenne 3amau mo TemMe «3akoHBl  (QoTodddekra. OK 02, | MP1, MP3, MP15, MP12, MP13




VYpaBHeHHe DUHIITEHHAY. OK 03, | MP17, MP19, MP 20, MP45, MP42
OK 09 | MP 43, MP§, MP10

Tema 7.2 JupakTuyecKkne eIMHUIbI, COIePKAHNE 6/0

CTtpoenue atoma OnbITHl 1O HCCIAEAOBAHUIO CTpoeHUst aToma. llmaneraphas 4/0 OK 01, | IIP61, ITP62, ITP63, I1P64,
Mozenb aroma Pesepdopaa. OK 02, | ITP6S5, ITP66, IIPGS, ITPGY, ITPyl,
[ocrynatsr bopa. M3ny4yenue u norsomienrne GOTOHOB MPH OK 03, | [1Py2, Ilpy3, IIpy4, I1PyS5, I1Py10,
Mepexojie aToMa C OJJHOTO YPOBHS SHEPTUU HA JIPYTOM. OK 06, |IIPyll,ITPy13, JIP25, MP4, MP6,
Bunet  cnektpoB. CnexkTtp ypoBHEH SHEpruu aroma OK 07 | MP13, MP17, MPI18, MPI9,
BOJIOPO/JIA. MP20, JIP5, JIP6, JIP32, MP21,
CrnoHTaHHOE U BBIHYXKJEHHOE U31y4ueHue ceera. Jlasep. MP23, MP44, MP38, MP39,

MP46, JIP14, JIP13, JIP12, JIP2S,
JIP31
B ToM unciie npaKTHYeCKHX M JIA00PATOPHBIX 3aHSITHIA 2/0
[TpakTuueckoe 3anstue Ne 30 2/0 OK 01, | [TPy5, IIpy9, I1P62,ITPG6, I1PG7
«3anuce saepHbIX peakiuid. CTpoeHHe aTOMOB U aTOMHBIX OK 02, | MP1, MP3, MP15, MP12, MP13
siiep. 3aKOH paJuOaKTUBHOIO paciaiay. OK 03, | MP17, MP19, MP 20, MP45, MP42
OK 09 | MP 43, MP§, MP10

Tema 7.3 JAupakTHyecKne eIMHUIbI, COIePKAHHE 8/0 OK 01, | IIP61, ITPG2, ITPG3, ITP64,

ATOMHOE s1IPO Hyxnonnast monens simpa ['eitzenOepra - MBaneHko. 8/0 OK 02, | ITPGS5, I1P66, IIP68, ITPGY, TPyl
3apsin  sapa. MaccoBoe  umcio  sapa.  M3oTomsbl. OK 03, | [TPy2, Ilpy3, Ilpy4, IIPyS, I1Pyl10
PagnoaktuBHOCTE.  Anbda-pacnan.  DIEKTPOHHBI U OK 06, | IIPyll, ITPy13, JIP25, MP4, MP6
MO3UTPOHHBIA  Oera-pacnan. ['amma-uzmydeHue. 3aKkoH OK 07 | MP13, MP17, MP18§, MP19, MP20

PaauOAaKTUBHOIO pacnaga. PannoakTuBHBIE H30TONBI B
npupone. CBOWCTBa HOHU3UPYIOLIETO M3JIydyeHus. BinusHue
PAaaMOAKTUBHOCTH HA JKUBBIE OpraHU3Mbl. ECTECTBEHHBIN
¢oH m3nyuenus. Jlosumerpus. DHeprus CBs3M HYKJIOHOB B
anpe. Snepueie cunbl. [ledexkt maccel sapa. SnepHbie
peakuuu. JleneHue u CUHTE3 Anep. SlnepHble PEakTOpBI.
[IpoGnembl  ynpaBiiieMOro  TEPMOSIEPHOIO  CHUHTE3a.
DKOJIOTUYECKHE aCHEKThl Pa3BUTHUS SACPHOM DSHEPIETHUKH.
Meroasl perucTpanMM M HUCCIENIOBAHMS DIIEMEHTAPHBIX
4acTHLI. @DyH1aMEHTaJIbHbIE B3aUMOJICUCTBHUS.
bapronbl, wme3oHbl u senrtoHel. lIpencraBienuwe o
CrangaptHoil Mozaenu. KBapk-Tit0OOHHas MOJIENb aJIpPOHOB.
Ousnka 3a npeaenamu CraHmapTHOW Mojenu. TemHas
Matepus © TemHas oHeprus. EauHcTBo (usznueckoit

JIP5, JIP6, JIP32, MP21, MP23
MP44, MP38, MP39, MP46, JIP14
JIP13, JIP12, JIP28, JIP31




KapTUHBI MUDA.

OGpa3oBanue pajoHa B IOMEIICHMSIX. 3aliuTa OT
paauanuy MpU IMOCTPOMKE COOPYKEHHMl s pabdoThl C
paIMOAKTUBHBIMU BEIICCTBAMH.

Pa3zgen 8. JjieMeHTBI ACTPOHOMUM U ACTPOPU3UKH.

8/0

Tema 8.1 Di1eMeHTHI
ACTPOHOMUM U
acTpo(pu3uKH.

JAuapakTuyecKkne eIMHUIbI, COIePKAHNE

8/0

Ortanbl  pa3BUTHS ACTPOHOMUH. [Ipuknagnoe u
MHPOBO33PEHUYECKOE 3HA4YCHHE ACTPOHOMHUHU.
[TpuMeHUMOCTE 3aKOHOB (PU3UKH 11 OOBSICHEHUS TTPUPOJIBI
KOCMHYECKHX  OOBEKTOB. METObl  aCTPOHOMHYECKUX
uccnenoBanuii. CoOBpEeMEHHBIE OINTUYECKHE TEJIECKOIIbI,
paauoTeNecKonbl, BHeaTMocdepHass acTpoHoOMuUsA. Bun
3Be3nHOro Heba. Co3Be3ausi, SPKUE 3BE3/bl, IUIAHETHI, UX
Bugumoe  aBmkeHue. ConHeunas cucrema. ComHie.
ConHeuHass akTUBHOCTb. Mcrounuk »sHeprun ConHua u
3Be3/l. 3BE3/Ibl, UX OCHOBHBIC XapaKTepHUCTHKHU. [{uarpamma
"CIeKTpaJbHbIM KJACC - CBETUMOCTH". 3BE€3/bl TJIABHOM
IOCJIEIOBATEIILHOCTH. 3aBUCUMOCTE ''Macca - CBETHMOCTH'
JUIsL 3B€3J] TJIaBHOM MOCJEA0BATENbHOCTU. BHyTpeHHee
ctpoeHue 3Be3ll. CoBpeMEHHBIE  MPEACTaBICHUS O
MPOUCXOXKACHUM W 3Bomonuu CojHIAa W 3Be3[. JTambl
XKU3HM 3Be3d. Muneunsid Ilyre - Hama ['amakTuka.
Ilonoxenue m nBwxkenne Comnna B ['amaktmke. Tumsl
rajiakTuk. PaguoranakTuku W KBazapbl. UepHble IBIPHI B
saapax TalakTuk. Bceenennas. Pacmmpenue BceeneHHON.
3akon XaOb6na. Pa3zberanue ramaktuk. Teopus bosbiioro
B3pbIBa. PenukToBoe m3nmydeHue. MacmitabHasi CTPYKTypa
Bcenennoii. Meraranaktuka. HepemienHnble mpoOieMbl
ACTPOHOMUH.

6/0

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

I1P63, ITPy6, ITPy8,MP 10,

B ToM 4nciie NpaKTHYECKHUX M J1A00PATOPHbIX 3aAHATHI

2/0

[Ipaktnueckoe 3anaTne Ne31 «CrtpoeHue u  cocraB
Conneunoit cucrembl. [amaktuku. Pabota ¢ kaproii
3BE3HOr0 HEDOA

2/0

OK 01,
OK 02,
OK 03,
OK 09

TPy5, Ilpy9, [1P62,11PG6, IIP67
MP1, MP3, MP15, MP12, MP13
MP17, MP19, MP 20, MP45, MP42
MP 43, MP8, MP10




IIpomeskyTouHas aTTecTaums
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3.3 IlepeyeHb 1a00paTOPHBIX U MPAKTHYECKUX padoT

TeMmbl
3aHITHU

nabopaToOpHbIX U (WIM) MPAKTHYECKUX

Kpartkoe coneprkanue/ onucanue (11eab paboTh)

Crnenuanu3upoBaHHOE o0opyoBaHue,
TEXHHYECKHE  CPEICTBa,  MPOrpaMMHOE
obecnieueHue (mpu HEOOXOIMMOCTH)

Paznea 2 MEXAHUKA

JlaboparopHble 3aHATHUS

JlabopaTtopHoe 3anstre Nel
«OrnpeneneHue MIOTHOCTH BEIIECTBA»

"  JKCIEPUMEHTAIHLHO OTIPENICITUTh
IUIOTHOCTH KHUJIKOCTH M TBEPAOIO TEJNa;

"  OIpEleIUTh LEeHy JIeTIeHUs
U3MEPUTENbHBIX pubopoB, U3MEpUTh
T€OMETPUYECKHUE pa3Mepbl Tel, ONPEACIIUTh UX
Maccy, paccuuTaTh 00beM, pe3yibTaT CPaBHUTH C
TaONMYHBIMA ~ 3HAYEHUSAMH W YCTAHOBUTH
MOTPEIIHOCTh SKCIIEPUMEHTA

BEChl C pa3HOBECAMM; JIMHEHKa MacIITaOHas;
HITAHTCHIIUPKYJb, MEH3YpKa;  BELIECTBO,
MJIOTHOCTh KOTOPOT'O HY>KHO OIIPEIEITUTh

JlabopaTtopHoe 3ansitre No2
Onpenenenne ko3¢ HUIMEHTa KECTKOCTH YIPYTOro
Tena

* H3y4uTh 3aBUCUMOCTH CHWJIBI YIPYIOCTH
OT JHUHEWHOW Jedopmanuu; Ha MpuUMepe
nedopMaluu  pacTsDKEHUS  OKCHEPHUMEHTAIbHO

HNOJATBEPAUTh CIPaBEeUIMBOCTh 3aKoHa ['yka;
ONpEAeNUTh  pacu€THBIM U TpapUUYECKUM
crioco0amu KO3 PUIUEHT YIIPYTOCTH
(>KECTKOCTb) MPYKHUHBI (PE3UHBI);

"  ONpEIEINTH LIEHY JIETICHUS]
M3MEPUTENbHBIX puOOopoB, U3MEPUTh
YIUIMHEHUE YOPYroro Tela NpU Pa3IUYHbIX
nedopmarusx, paccuuTarh kodurmeHt
JKECTKOCTH,

" pe3ynbTaT CpaBHUTb C TaOJIMYHBIMU
3HAYEHUSIMH M YCTaHOBUTb  IOTPEIIHOCTH

HKCIIEPUMEHTA

[ratuB ¢ wMypTroll U  aepikaTeNsIMH,
JUHAMOMETP C HCCIEAYyEeMOU IpPYKHUHOU U
3aKpBITOM  IIKaMoOM (WM  HcchaeayeMblid

JIOCKYT pe3WHBI), JIMHEHKa, Yalla OT BECOB,
Ha0Op TPY30B C M3BECTHBHIMHU MaccaMu (I10
100 u 50 rpammoB)

JlaGopatopHoe 3anatue Ne3

«M3yuenue nedopmanvy pacTsHKEHUS

"  ONpENEeNUTb MOIYJb YIPYIOCTH PE3UHBI
IIPU PaCTSKEHUU;
" ONpENEINUTh

3aBUCUMOCTD pasMepa

VHAWBUAYaJIbHOE 3aJlaHue, KOHCIIEKT
JeKIUH, CIIPaBOYHbIE MaTepuabl,
pe3nHOBBIM 1mHYp jiuuHOW 25—30 cM u




nedopMaluu OT MPUII0KEHHOM Harpy3Ku

ceuerneM 4— 10 mm°, HaGop Tpy30B 1o 0,1
KT, IITaTUB, JIMHENKA, IITAHT€HUUPKYJb WU
MHUKPOMETP.

HpaRanecmle 3aHATHUA

ITpakTuueckoe 3anstue Nel
Pemienne 3amady 1o KUHEMAaTHKE.
JIBUKEHHSL.

YpaBHeHus

®  Hay4uThCsA pasnuyarb BH/IBI
MEXaHUYECKOIO JBHUKEHHUS B 3aBHCUMOCTH OT
(GOopMBI TPAEKTOPUU U CKOPOCTH IEpEeMELCHHS
T€Jla, PaCCUUTHIBATh €r0 IapaMeTpbl, HAYYUThCS
n3o0paxkaTb rpauuyecku pa3jauyHble  BUAbI
MEXaHUYECKUX JIBUJKECHUH, 3aIMCBIBATh
YPaBHEHHUS JBUKCHMS, pasnu4arb ero
OTHOCHUTEJIBHOCTh; HAay4uThCsl (POPMYyIUpPOBAThH
CIENYIOIINE NOHATHUSA: MEXAaHUYECKOE JIBHUKEHHUE,
CKOPOCTb M YCKOpPEHHE, CHCTEMa OTCYeTa,
MEXaHWYECKUN MPUHIUII OTHOCUTEIBHOCTH;

" mocie U3Y4YCHHUS TEOPETUYECKOIO
MaTepuala paccMOTpPeTb o0Opasel] peleHHs
THUIIOBBIX 3ajad, BBITIOJIHUTh 3aaHus
IIPAKTHYECKON YaCTH

HHAWUBUAYAJIbHOC 3aaHuC,
JIGKI_[I/II;'I, CIIPaBOYHBIC MATCPUAJIbL

KOHCIICKT

[Ipaktnueckoe 3anstue No2 Pemienune 3amay Ha
MapaMeTpbl BPAIaTeIbHOTO JBUKCHUS

® HAY4YHUTHCI peIIATh 3aJa4d Ha I1apaMCcTPhI
BpamaTCJIbHOI0 ABMKCHUS

WHAWBUAYAJIIbHOC 3aaHuC, KOHCIICKT

HGKHHﬁ, CITPABOYHEBIC MaTCPUAJIbL

HpaKTI/I‘-IeCKOG 3angtue Ne3 Pemenune 3aaad IIo0
TEMEC «BI/I)II)I cu1 B Mexanuke. Cuia TPCHUA ITOKOA,
CKOJIBKCHUS, KAUCHUS, BPALLICHU A

" PacCKpbITh COJepKaHKue 3aKOHOB HproToHA
U OCOOCHHOCTH CHUJI Pa3IUYHOM TMPUPOJIBI;
3aKpENUTh YMEHHUSI U HABBIKU PELICHUS 3a1a4 Ha
BTOpOM 3akoH HproToHa, Korga Ha TeEJo
JIEUCTBYIOT HECKOJIBKO CHII;

= JI0CIIe WA3yYCHUS TEOPETUYECKOTO
MaTepuaiga paccMOTpeTh oOpaszer; pemeHus
TUITOBBIX 3aaad, BBIITOJIHUTH 3aJaHUsA
MPAKTUYECKON YaCTH

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

[Ipaktnueckoe 3ansaTHe Ne4 3aKOHBI COXpPAHEHUS B
MEXaHUKE U UX IPUMEHEHUE

" 33aKpenuThb YMEHMS W HAaBBIKM PEIIEHUs
3a7a4  HAa 3aKOHBl COXPAHEHMS DHEPIUH U
VMMITYJIbCA TEJIA;

= q0cie
Marepuaia
TUIIOBBIX

W3YYCHHUS TEOPETUYECKOTO
paccMOTpeTh  o0pasell  pelIeHHs
3anad, BBHITIOJTHUTH 3alaHus

TeTpaab Ui TMPaKTUYECKUX paboT, pyuka,
METOAUYECKHUE PEKOMEHTalluu 1o
BBIIIOJIHEHUIO paboThl, CIIPaBOYHBIN
MaTepuall, JIMHENKa, KapaHalll




MPaKTUYECKOM YacTh

[IpakTrueckoe 3ansatue Ne5

Pemenue 3amau Ha opmyssl paboTsl cuil. Pabora u
MOIIIHOCTb. DHEpPrusi, € BUJbl. 3aKOH COXpPaHEHUS
SHEPruu

" 33aKpeNUTh YMEHHMS W HaBBIKH pELICHUS
3a1a4 Ha (Gopmynbl pabOThI, MOIHOCTH, 3aKOHbI

COXpaHCHHS

" mocie U3YUCHHUSI TEOPETUIECKOTO
Marepualia paccMOTpeTh o00pasel] pelieHuUs
THUTIOBBIX 3ajad, BBINOJIHUTh 3aJJaHHS

IIPAKTHYECKON YaCTH

TETpaab Uil MPAKTUYECKHX paboT, pydKa,
METOANYECKUE PEKOMEH1alluH o
BBIIIOJIHCHUIO paboTsl, CIIPaBOYHBIN
MaTepual, JMHEWKa, KapaHaall

[IpakTnueckoe 3ansatue Ne6. Pemenue 3a1a4 Ha

" 3aKpCnUTb YMCHHUA M HABBIKH PCHICHUA

TeTpaab U1 TMPaKTUYECKHX paboT, pyuka,

3a7a4 Ha (opMynbl pabOThI, MOITHOCTH, 3aKOHBI | METOJINYECKHE pEeKOMEeHIauu o
TeMy «PaBHOBeCHE a0CONIOTHO TBEP/BIX TEN» COXpaHEHHUs BBIIIOJIHEHHIO paboTHI, CIIPABOYHBIN
" [ocie U3Y4YEHUS TEOPETUYECKOTO | MaTepHal, JHHEHKa, KapaH aml
MaTepuaiga paccMOTpeTh oOpaszel] peleHus
THUTIOBBIX 3aja, BBITTOJIHUTH 3aJaHHS
MPAKTUYECKON YacTu
Paznen 3  MoJaekyasipHass  ¢u3MKa H
TePMOIMHAMMKA
JlaboparopHble 3aHATHUS
JlaGopatopHoe 3ansaTue Ned "  M3y4YUTHh B3aUMOCBS3b Makpockonuyeckux | CunbpoH (ATIOMUHHEBBIA  Te€pMETHYHBIN

“IIpoBepka ra3oBbIX 3aKOHOB™

napamMeTpoB rasza 3aJaHHOM MacChl; OIMBITHBIM
nyTéM yOenuTcs B CHOPAaBEAIMBOCTH 3aKOHA

HUIUHAP ¢ TOQPUPOBAHHBIMU CTEHKAMHU,
LIKAJIOW YCIIOBHBIX €IWHHI], IOPLIHEM C

boiinsa-Mapuorra; BEPTUKAJIbHBIM BUHTOM), BO3AYXOBOIHBIN
" omnpenenauTh 00bEM M JaBICHME ra3za MpH | COSAUHUTETbHBIN LIUIAHT, MaHOMETD,
MIOCTOSIHHOW ~ TeMIepartype NpH  pa3jIudyHOM | OapOMETp, HCHBITYeMbId Tra3 3aJaHHOU
MOJIOKEHHUHU CTEKJIIHHOU TpyOKe B cocy/ie MAaccChl — BO3JyX.
JlaGopatopHoe  3ansatue Ne5  Omnpexnenenue "  ONpENEeNUTh IOBEPXHOCTHOE HATSKEHUE | IINPHUIL Ul YHUCTOM BOABI, IUIPHUIL IS
ko3 Punnenta IIOBEPXHOCTHOM IUIOTHOCTH | BOABI ¥ MBIJIBHOIO PAacTBOpa METOAOM OTPBIBA | MBUIBHOTO pacTBopa (o0bemom 5-10 wmu),
JKUJKOCTH METOJI0M OTpPbIBA Kallellb Karelb CTAaKaHYMK C YUCTOM BOJOHM, CTAaKaHYMK C
" WU3MEpUTh MAacCy OJHOM KalUld, [UIMHY | MBUIBHBIM PAacTBOPOM, INTAHI€HIUPKYJIb WUIU
TPaHUIBl TOBEPXHOCTHOI'O CJIOSl, PaCcCUUTaTh | MUKPOMETP, OCTPO OTTOYEHHBIN KapaHaalll.
KOO(QQUIMEHT  MOBEPXHOCTHOTO  HATSHKEHUS
pacTBOpPOB;
" pe3yibTaT CpPaBHUTh C  TaOJIWYHBIMH
3HAQYEHWSIMM W YCTAHOBUTh  IOIPEIIHOCTh
JKCIIEPUMEHTA
JlaGopatopHoe  3aHste Ne6  OmpeneneHue | U3BMEPUTh OTHOCUTEIBHYIO BIXXHOCTh BO3JlyXa B | rurpoMeTrp ncuxpomerpuueckuii BUT — C,




BJIQXKHOCTH BO3/1yXa U aTMOC(HEpPHOro JaBICHUS

nabopatopun (PU3UKH ¢ TOMOIIBIO TICHXPOMETPA,
U3MEpPUB TEMIIEpaTypy BIAKHOTO M CyXOro
TEPMOMETpa

CTaKaH C KUIISTYEHOH BOJIOU

JlabopaTtopHoe  3auatue  Ne7
YIIEIBbHOM TEIUIOEMKOCTH BEUIECTBA

Ornpenenenue

" ONBITHBIM IIYTCM OIIPCACIHNTH BCIHYHNHY
y,I[eJIBHOI;'I TCINNIOEMKOCTH BE€HICCTBA U BBIACHHUTDH

GU3MYECKU  CMBICT  YpPaBHEHHUS  TEIIOBOTO
OanaHca;

" ONpEIeIHThH [EHY JIeTICHMS
WU3MEPHUTEIIbHBIX MPHOOPOB, H3MEPUTh Maccy
KaJlOpUMETpa, BOJbI, Tella, HArpeB  TeJo,

IMPOU3BCCTU TEII000MEH ¢ BO,Z[OI>'I, pacCcunuTaTb
TCIINIOEMKOCTH T€JIA,

® pe3yiabTar CpaBHUTH C
3HA4YCHHUAMU )51 YCTaAaHOBUTH
OKCIICPUMCHTA

TaOJIMYHBIMU
MOTPEITHOCTh

BECHl OINTHYECKHE Ha IITATUBE; Pa3HOBEC;
UCCIIElyeMOE€  BEUIECTBO; KaJIOPUMET;
TEPMOMETD; FINEKTPOIUIMTKA; COCY[] C BOJOU

JlabopaTtopHoe 3ansitue No§
«Omnpenenenue MOyl yIPYrOCTH PE3UHBD)

"  ONpeAeIuTh MOAYNIb YINPYTOCTH DPE3HHBEI
IPU pacTSHKEHHUH;

" IIPOM3BCCTH PACTKCHUC IIHYpA, U3MCPHUB
pasmep nedopmariuu;

pe3uHOBBIM IHYp jiauHOW 25—30 cM u
ceuenueM 4— 10 mm2 ,Habop rpy3os mo 0,1
KT, IITaTUB, JUHEWNKA, IITAHT€HIIUPKYJIb WU
MHUKpPOMETP

" pe3ydbTaT CpPaBHUTh C TaOJIMYHBIMU
3HAQUEHUSIMU U YCTAHOBUTh  IOTPEIIHOCTh
HKCIIEPUMEHTA
JlaboparopHoe 3ausiTue Ne9 * HaONIOZIGHME 3a  MPOILIECCOM  pOCTa | CTakaH, BOJA, KACTPIOJsS, KapaHAalll, HUTH,

«Habmroienre pocta KpUCTaIIOB U3 PacTBOPay

KPUCTAJIOB W3
YCIIOBUSX,

"  CpaBHEHHE CKOPOCTH pPOCTa KpUCTaIa B
pa3IMYHBIX HAIPABJICHUSIX

pacTBopa B 1a00OpaTOPHBIX

COJIb

IIpakTnyeckue 3aHsATHS

[Ipaktrueckoe 3ansitue Ne7
Pemenne 3agay mo Teme «OCHOBEI
YpaBHEHHE COCTOSIHUS UICATBHOTO ra3a

MKT.

"  33aKpENHUTh YMEHMS U HABBIKH BBIUHUCICHUS
MapaMeTpoB COCTOSIHUS T'a3a, UCIOJIb3Ys Ta30BbIe
3aKOHBl M ypaBHeHHe  MeHnjgeneeBa  —
Kunaitnepona;

"  Qocie H3y4YEHUS TEOPETHUUECKOTO
MaTepuaiga paccMOTpeTh oOpaszel peleHus
TUIIOBBIX 3a/ady, BBITIOJIHUTH 3aaHUs

IIPAaKTUYECKON 4acTH

TeTpaab Uil MPAaKTUYECKHX paboT, pydKa,
METOANYECKUE PEKOMEHTallnH o
BBIIIOJIHEHUIO paboTHl, CIIPaBOYHBIN
Marepua, JUHEeHKa, KapaH/Iaml




[IpakTueckoe 3anarue Ne§
JlaBneHue JKHIKOCTEM M TBEpAbIX Tel. 3aKOH
[Tackais.

" Hay4YUTHCA BBIYHCIIATH JaBJICHHUC B
KUAKOCTIAX W TBECPABIX TCIax, MNCPCBOJUTH
CAVMHUIBI U3SMEPCHUSA B Pa3JIMYHBIC CUCTEMEI,

TeTpaab U1 TMPaKTUYECKUX paboT, pyuka,
METOIMYECKHUE PEKOMEH1alluu no
BBITMIOJTHEHHUIO paboThl, CIPaBOYHBIN

" qocie H3y4YEHUs TEOPETUYECKOT0 | MaTepuall, JMHEHKa, KapaHIalll
MaTepuaiga paccMOTpeTh oOpaszel peleHus
THUIOBBIX 3ajad, BBITIOJIHUTh 3aJaHUs
MIPAKTUYECKON YaCTH
[Ipaktuueckoe 3ansatue No9 AOCOMIOTHBIE W "  HAYYUTHCS BBIYUCIIATH pasMep | TeTpaab IS TPAKTHYECKUX padoT, pydKa,

OTHOCHTEJIbHBIE IeOpMaIK TBEPIBIX TEI

nedopmaiuu B TBEPIBIX Telax, ONPENCNISITh B
nedopMaruu, IepeBOANTh SIUHUIIBI U3MEPEHUS B
Pa3IMYHBIE CUCTEMBI;

" [ocie U3Y4YEHUS TEOPETHUECKOTO
MaTepuaiga paccMOTpeTh oOpaszer] peleHus
THIIOBBIX 3a/ady, BBITIOJIHUTH 3a1aHUs

HpaKTquCKOﬁ qaCTu

METOANYECKUE PEKOMEH1alluH o
BBIIIOJIHCHUIO paboTsl, CIIPaBOYHBIN
MaTepua, JMHEeWKa, KapaHanl

[Ipakruyeckoe 3anstue Ne 10

Pemenue 3ama4y o TeMe «OCHOBBI
TEepMOAMHAMUKH. [IprMEHEHHEe TmepBOro Havaia
TEPMOAMHAMHKH K H30IPOLIECCaM.

" 3aKpENHUTh YMEHHUS W HAaBBIKM PEIICHUS
3a7a4 Ha IEpBOE HAYaJI0 TEPMOJIMHAMHUKH U
KIIJI TerymoBoro aBuraress;

" mocie U3yYCHUS TEOPETUYECKOTO
MaTtepuaia paccMOTpPeTh OOpasel] pelieHuUs
TUTOBBIX  3aj7a4,  BBIIOJHHUTH  3aJaHHS

MIPAKTUYECKON YaCTH

TeTpaab i1 IMPaKTUYECKUX paboT, pyuka,
METOANYECKHUE PEKOMEHIalluu o
BBIIIOJIHCHUIO paboTsl, CIIPaBOYHBIN
MaTepuall, IMHENKa, KapaH1amt

[Tpaktuueckas pabora Nell «KIIZ[ TemoBoro

® 3aKpeOouTh YMCHHA M HABBIKM DPCHICHUSA

TeTpaab Ul MPAKTUYECKUX paboT, pydka,

JIBUTATEIIS» 3aga4 Ha KIIJ[ TeruioBoro gBurarens; METONYECKUE PEKOMEH AT o
" qo0cie U3y4YEeHUs TEOPETUUECKOTO | BBIITOJIHEHUIO paboTHI, CIIpaBOYHBIN
MaTepuaiga paccMOTpeTh o00pasell pellieHus | MaTepuall, JIMHeHKa, KapaHaaml
TUINOBBIX  3ajad, BBIIIOJIHUTH  3aJaHUs
MIPAKTUYECKON YaCTH
Pa3nes 4. DieKTpoAMHAMHEKA
JlabopaTtopHble 3aHATHSA
JlaGopatopnoe  3anstue Nel0  Omnpenenenue " ONpENENICHUE YJEIbHOIO COIPOTUBIICHUS | HCTOUHHUK TOKA, aMIIEpMETP, BOJBTMETP,
YEIBHOIO CONIPOTHUBIICHHS IIPOBOJHUKA IIPOBOJIHHUKA SKCIIEPUMEHTAIBHBIM ITyTEM; COEIMHUTEIIbHBIE IIPOBO/JA, KJTFOY,
" ONpENEIUTh LIEHY JIEJICHUS | IITAaHTC€HIUPKYJIb, JIMHEWKA, KyCOK IIPOBOJA,
U3MEPUTENIbHBIX MpPUOOpPOB, HU3MEPUTHh [UIMHY | yIEIbHOE CONPOTHUBIICHUE KOTOPOTO
IPOBOJIHUKA, COOpaTh AIIEKTPUUYECKYIO IIETb IO | ONpeeseTcs

CXeMe, CHITh MOKa3aHWus NpuOOpOB, pacCUnTaTh




yIIeTIbHOE COMPOTHUBIICHNE TIPOBOIHUKA,

" pe3yibTaT CpPaBHUTh C  TaOJIWYHBIMH
3HAYEHUSIMU U YCTAaHOBUTb  IOTPEUIHOCTH
HKCIIEPUMEHTA
Jlaboparopuoe 3ansitue Nell DkcnepumeHTalbHAS "  M3y4YUTH MocJieI0BaTeIbHOE U | MICTOYHUK  OJIEKTPUYECKON  JHEpruu ¢
MpOBEpKa 3aKOHOB MapajuiebHOTO U | apajuiesIbHOE COEIMHEHUS TPOBOJIHUKOB; MOCTOSIHHBIM HampspkeHueM (He Bhiie 25B);
MOCIIEI0BATEIHLHOIO COEIMHEHUS TPOBOHUKOB "  ONpeleuTh LEHY JICJICHUS | BOJIBTMETP IIKOJIbHBIH; amMIepMeTp
M3MEPUTENBHBIX npubOpOB, coOpaTh | IIKOJNbHBIA, HAOOp  JEeMOHCTPAIMOHHBIX
AIIEKTPUYECKYIO 1enb 1o CXEMe€ | pE3UCTOPOB C PAa3HBIMU COMPOTUBIICHUIMH,
[10CJIEI0BATENBHOIO U [apaJUIEIBHOrO | KJIK0Y, COEIMHUTENIBHBIE IPOBOJA

COCAUHCHUA, USMCPUTDh CHUJIY TOKA U HAIIPSKCHUC
Ha BCEX Y4YaCTKax, IPOBCPHUTH COOTHOLICHUC

napaMeTpoB  Ha  COOTBETCTBHE  3aKOHaM
COEJIMHEHUS
JlaGopatopHoe 3ansatue Nel2 " OIpEINEIUTH LIEHY JIeNIeHNUs | aMIiepMerp  J1abopaTOpHBIM,  BOJBTMETP
«IIpoBepka 3akoHa OMa I ydyacTKa LEnu» AIIEKTPOU3MEPUTEIBHBIX NPUOOPOB, AOMYCTUMBIH | 1a0OpaTOPHBIM, MCTOYHUK MUTaHUs, HaOOp
npezen U3MepeHHii; U3 TpEX PE3UCTOPOB  COMPOTHBICHUSIMU
"  U3MEpPEHHE TOKa u Hanpspkenus | 4 Om, 6 OMm, 120wM, peocrtaT, K4
71a60paTOpHBIMU TPHOOpaMH, 3aMbIKaHUA TOKa, COEAMHUTEIbHBIE IPOBO/A
"  3KCIIEpUMEHTAJIbHAs IpOBEpKa

BBINTOJIHEHMS 3aK0oHa OMma.

Jlaboparoproe 3anarue Nel3 W3yuenue paOOTHI
mynpTuMeTpa. Onpenenenne O/C n BHyTpeHHEro

HAaYYHUTBCA IOJB30BATHCA MYJIBTUMCECTPOM JJIA
Pa3HbIX PEKUMOB pa6OTLI

MYyJbTUMETpP, HaA0Op pPE3UCTOPOB,
TPUOABI,  HCTOYHHUK  TOKa,

U0,
peocrar,

COIIPOTUBJICHHUA HUCTOYHHUKA BHGKTpHHGCKOﬁ COCIMHUTCIIBHBIC ITPOBOJAA, KITFOY.

SHEpruu

Jlaboparopuoe 3ansTHe Nel4 . OTpeIeTUTh LEHY JieneHus | 6arapest akKyMyssiTopa, dJeKTpuyecKas

«HccnenoBanue 3aBHCUMOCTH MOIITHOCTH, | 3J€KTPOU3MEPUTENBHBIX MPUOOPOB, JOMYCTUMBIN | JIAMIOYKA C TATPOHOM, PEOCTAT CO

notpedseMoit JaMITON HaKaJIVMBaHUsA OT | IIpenes U3MEPEHHI; CKOJIB3AIIMM KOHTAKTOM, aMIIEpMETD,

HaNpsHKEHUS Ha ee 3aKuMax» . UCCIIeIOBaTh  3aBUCUMOCTh  MOIIHOCTH, | BOJBTMETP MOCTOSHHOTO TOKa,
HOTpC6JI$IeMOI>'I JJaMIIOH HaKaJIUBaHU L OT | COCAVMHUTEIIBHBIC ITIPOBO/JIA, KIIFOY.
HaNpsDKEHUs Ha ee 3aKuMax

Jlaboparopuoe 3anstue Nel5  Ompenenenue " pacKpbITh BIHMSHUE TEMIepaTypbl Ha | IpUOOp A ONpeeNieHUus] TEeMIepaTypHOro

TEMIIepaTypHOro Ko pHUIMeHTa MeaH AIIEKTPUYECKOE  CONPOTHUBIEHHE  METAUIOB; | KOOQ(UIIMEHTa  CONPOTHBIEHHS  MEMH,

ONBITHBIM MYTEM ONpeAenuTh KO3 UIUEHT
TEPMUYECKOTO COMPOTUBICHHUS MeEau, coOpaB
AIIEKTPUYECKYIO 1IeNlb M U3MEPHUB AJIEKTPUUYECKHE

tepmomeTp TexHuueckuit or 0 mo 100°C ¢
ueHo aenenus 1°C, oMMeTp, BHEIIHUNA COCYT
KQJIOpUMETpPAa C BOJOM, DJIEKTPOIUINTKA,




napaMeTpsl NpU  Pa3IMYHBIX TeMIepaTypax
MIPOBOJIHUKA;
" [IOCTPOMTH IO  SKCIEPUMEHTAIBHBIM

JAHHBIM TpaUK 3aBUCUMOCTH CONIPOTUBJICHHSI OT
TEMIIEPATYPhI

KJIIOY, COEAMHHUTENbHBIC MTPOBOJA, IITATHB C
My(}TOM U JIaTTKOM.

JlabopaTopHoe
COIIPOTHBIICHUS PE3UCTOPA METOIOM MAaPKUPOBKHU

Omnpenenenue

"  OIpElNEIUTH HOMMHAJIbHOE
COIIPOTHUBIIEHUE PE3UCTOPOB METOIOM
MapKUpPOBKHY;

" OOpeaciiuTh OOIMYCTHMMOC 3HAYCHUC CHIIBI
TOKa JIA JaHHBIX PE3UCTOPOB IPHU HU3BECTHOM
HOMHMHAJIC MOIIIHOCTHU

HabOp PE3UCTOPOB PA3HBIX CONPOTUBIICHHH,
TaOJIHMIIa 3HAKOB MAPKUPOBKH.

Jlabopatopnoe 3anstue Nel7 Omnpenenenue KITJ]
HarpeBaresien

" HAYYUTHCS  TPAKTHYECKU  OMPEICISThH
TETUIOBYIO oTaauy JIEKTPHUUECKOTO
HarpeBares Jr000To THIIA;

" [POW3BECTH  HAarpeB  JKUIKOCTH U
OTIPEJICNIUTh TEIUIOBBIC TapaMeTPHI IPOIIeCcCa;
»  onpenenuth  3PEGHEKTUBHOCTH  pabOTHI
HAarpeBarelieil CpaBHEHUEM MOJYYEHHOW H
nepelaHHON TeTIOTHI

2 DJIEKTPUYECKUX HarpeBaress, COCyl Ul
KUTISTYCHUS BOJbI, BOJa, TEPMOMETP,
CEKyHIoMep (Yachl), COPaBOYHUK IO (pu3HKe

JlaGopaTopHoe
AIEKTPOXUMHUYECKOTO
npoIiecce IEKTPOoIIn3a Cynb(ara MeIu.

Omnpenenenue
SKBHUBAJICHTA

" OIpEACIIUTH JIEKTPOXUMHUYECKUI
DKBUBAJICHT MEAU DKCIEPUMEHTAIBHBIM ITyTEM;

" [PUTOTOBUTH  PacCTBOpP  DJIEKTPOJIMTA,
IIPOIYCTUTD YEPE3 HETO MIEKTPUUYECKUN TOK;

BEChl U PAa3HOBECHI;  aMIIEpMETP; 4Yachl;
JNIEKTPOIUINTKA; aKKyMYJISTOpHas Oartapes;
peocTart; KJI04; MEeIHbIE JIeKTpoAb! (2 miT).)
CO BCTaBKOW; COCIMHUTENbHBIE TIPOBOJA;

MeTasuia U MOTYIPOBOTHUKA

" YCTaHOBHUTH 3aBHCHMOCTH COIIPOTHBIICHHC
MCTAJlJIa U NOJYIIPOBOAHHUKA OT TEMIICPATYPhI

" HaWTHU DJIEKTPOXHUMHUYECKUH DSKBUBAJICHT | BJIEKTPOJUTHUECKAass BaHHA C PacTBOPOM
MEAM dYepe3 Maccy Ocalka Ha DJEKTPOJEH | MEAHOIO Kylopoca
MapaMeTphbl AIEKTPUIECKON LIETH;
" pe3yibTaT CpPaBHUTb C  TaOJIWYHBIMU
3HAYEHUSIMH M YCTAHOBHUTH  IOTPEHIHOCTh
HKCIIEPUMEHTA
JlaboparopHoe 3aBUCUMOCTh " M3MEpPATH COMNPOTHBIICEHHWE TMPOBOJHUKA | MYJIbTUMETP, HPUOOPHI  JUISL  HU3YUYECHHS
COIIPOTUBIICHUS TEMIEPATYPHI OMMETPOM; 3aBUCHMOCTH COIIPOTHBIIEHUS METaUla U

MOJIYIIPOBOTHUKA oT TEMIEPATYPHI,
TEPMOMETp, dJEKTpUUEcKas IJIUTKA, IITATHB
C MPUHAJIEKHOCTAMH, K0JIOa C BOAOH.

JlaGopatopHnoe 3ansaTue Ne2(
«3yuenne

AIEKTPUICCKUX

- er'IY6I/ITB IIOHUMAaHUC
CMBICJIa TOHATH A TOJYIIPOBOAHUK,

¢du3nueckoro

HMCTOYHUK TOKa, aMIIEPMETP, PEOCTAT, KIIIOY,
JIMOJI, COEIMHUTEIbHBIC TPOBOJIA




MOJIYTIPOBOTHUKOB)»

" pasianyarb MCXaHHU3M IIPOBOJUMOCTH

HpaRanecmle 3aHATHSA

[IpakTuueckoe 3austue Nel2

"  M3y4YUTh DJIEKTPUYECKOE I0JIe, 3HATh €ro | MHAWBHUYaJbHOE  3aJlaHue, KOHCIIEKT
Pemenue 3anau no teme «IEKTPOCTATHKAY IPUpPONY, €ro JEWCTBUE Ha JJIEKTPUUYECKHUE | JIEKIHI, CIpaBOYHbIE MaTEpUaIbI
3apsbl U Ipyrue dJIEKTPUUECKUe OIS,
" qocie U3Y4YEHUS TEOPETUYECKOIO
MaTepuaiga paccMOTpeTh oOpaszeln peleHus
TUIOBBIX 3ajad, BBITIOJIHUTh 3a/1aHus
MIPAKTUYECKON 4acTu
[IpakTuueckoe 3anarue Nel3 "  WU3y4YUTH ANEKTPUYECKOE 1I0JI€ | UHAUBUAYAIBHOE  33JaHMUE, KOHCIIEKT

Pemenue 3aJga4 110 TEMC «COGI[I/IHGHI/IG

KOHACHCATOPOB B 6aTape10 »

KOHACHCATOpAa, 3HAaThb €ro Ipupoay,
" H3YYMTh BHIBI KOHICHCATOPOB, CIIOCOOBI
COCAUMHCHHUA KOHJACHCATOPOB B 6aTapeI0;

" [ocie U3Y4YEHUS TEOPETUUECKOTO
MaTepuaiga paccMOTpeTh oOpaszer] peleHus
THIIOBBIX 3a/ady, BBITIOJIHUTH 3a1aHUs

HpaKTquCKOﬁ qaCTu

HeKHHﬁ, CIIpaBOYHBIC MaTCpHaAJIbl

[Ipaktrueckoe 3ansitue Nel4
Pemenune 3anau «3akonsl OMa. CONpOTUBICHUE

" 3aKpenuTh YMEHUS U HaBBIKU BBIUYUCIICHUS
CHJIBI TOKa, HANpPSKEHMs, COINPOTHUBIIEHUS I10
OINpeNieNIeHNI0 U 1o 3akoHy OMa ais ydacTka
Leny,

" pocie U3Yy4EHUs TEOPETUYECKOTO
MaTepuaja PpaccMOTpeTh oOpasel] peleHus
TUIIOBBIX 3ajad, BBITIOJTHUTh 3a/1aHus

HpaKTquCKOﬁ qacTHu

TETpajab i1 IMPaKTUYECKUX paboT, pyuka,
METOANYECKUE PEKOMEHIalluu o
BBIIIOJIHEHUIO paboTsl, CIIPaBOYHBIN
MaTepual, JTMHeNnKa, KapaHIanl.

[IpakTrueckoe 3anstue Nel5
Pemenne 3amau  «CwmemaHHoOe
MIPOBOAHHUKOBY

COCOAUHCHUC

"  3aKpENHUTh YMEHHS U HABBIKH BBIUUCICHUS
CUJIbl TOKa, HANpPSHKEHUs, CONPOTUBJIEHUS 10
onpezeneHu0 U mo 3akoHy Oma g ydacTka
LEMU C YYETOM 3aKOHOB PA3JIMYHOTO COEANHEHUS

IMPOBOAHUKOB,

" mocie U3YYCHUS TEOPETUYECKOTO
Marepualia paccMOTpeTh o0Opasel pelieHUs
THUTIOBBIX 3ajad, BBINOJIHUTh 3aJJaHus

MIPaKTHUYECKON 4acTH

TeTpajab i1 TMPaKTUYECKUX paboT, pyuka,
METOANYECKHUE PEKOMEHIalluu o
BBIIIOJIHEHUIO paboTsl, CIIPaBOYHBIN
MaTepuall, JMHeNKa, KapaHIarl.

[IpakTnueckoe 3anarue Nel6
Pemenne 3amau mo teme «PaboTta, MOIIHOCTE H

"  HAay4yuTbCs pelaTrh 3aJayu,
(dbopMysel pabOTHI TOKA U MOIIHOCTH;

HCIIOJIb3YA

TeTpajb Ul MPAKTUYECKUX paboT, pydka,
METOJINYECKUE pEeKOMeHIalnu 1o




COIIPOTHBIICHUE 3JIEKTPUYECKOTO TOKA» " mocie U3Y4YCHHUS TEOPETUYECKOTO | BHIITOJIHEHUIO paboTHl, CIIPaBOYHBIN
MaTepuala pacCMOTpeTb o00pasel pelleHus | MaTepuai, JIMHEeiKa, KapaHIalll
THUIIOBBIX 3ajad, BBITIOJIHUTh 3alaHus
IIPAKTHYECKON YaCTH

[TpakTnueckoe 3ansatue Nel7 "  Hay4HUTbCsA pemars 3aa4u Ha | TeTpaJp A NPaKTUYECKUX paldoT, pydka,

Pemenune 3amau no teme «DIEKTPUYECKUH TOK B

Pa3IUYHBIX CpEaax»

OIPCACICHUE IMapaMCTPOB IJICKTPOJIN3a,

" mocie W3yYCHUS TEOPETUYECKOTO
Marepualia paccMOTpeTh o00pasel] pelieHus
THUTIOBBIX 3ajad, BBINOJIHUTh 3aJJaHHS

IIPAKTHYECKON YaCTH

METOINYECKUE PEKOMEH1alluK 1o
BBITIOJTHCHHUIO paboTHl, CIIPaBOYHBIN
MaTepuall, JMHENKA, KapaHIaml

[Ipaktuueckoe 3anstue Nel§

Pemenne 3amau nmo teme «MarHuTHOE MOJIE U €0

XApaKTCPUCTHUKH

" 3aKpEeNUTh YMEHUS U HaBBIKU BBIYUCIICHUS
BEJIMYMH C HCIOJIB30BAaHUEM 3aKOHAa AMIiepa,
dbopMyn Ans omnpeAeNeHuss MarHUTHOTO IMOTOKa,
cuiibl JIopeHiia;

" mocie U3YyYCHUS TEOPETUYECCKOTO
Marepualia paccMOTpeTh o0pasel pelICHUs
THUTIOBBIX 3ajad, BBINOJIHUTh 3aJJaHHs

IIPAKTHYECKON YaCTH

TeTpajb Ul IPAKTUYECKUX paboT, pydka,
METOINYECKUE PEKOMEHTalluH 1o
BBITIOJTHEHHUIO paboTHl, CIIPaBOYHBIN
MaTepHuall, JMHENKa, KapaH1anl

[TpakTnueckoe 3ansaTue Nel9

® 3aKpenuTh YMCHH U HABBIKH BBIYUCIICHUS

TeTpajb Ul MPAKTUYECKUX paboT, pydka,

Pemrenne 3amau no teme «JleficTBME MAarHUTHOrO | BEIWYMHBI  cwibl  JlopeHma,  mapaMeTrpoB | METOAMYECKHUE PEKOMEHTalluH o
TI0JISL Ha 3apsi» JBUKEHMS 3apsUKEHHBIX YacTHUL] B LIMKJIOTPOHE; BBITIOJTHEHHUIO paboTHI, CIIPaBOYHBIN
" qocie W3y4YECHUs TEOPETHYECKOr0 | MaTepual, JUHEHKa, KapaH all

MaTepuaja PpaccMOTpeTh oOpasel] peleHus

TUIIOBBIX 3ajad, BBINIOJIHUTh 3a/1aHUs

ITPAKTUYECKON 4acTH
[IpakTuueckoe 3anarue Ne20 " M3y4UTh SBJIEHUE  DJIEKTPOMArHUTHOM | TeTpaab [Js NPAKTHUECKUX padoT, pydKa,
Pemenune 3amau mo Teme «ONEKTpOMAarHuWTHas | MHIYKIHH, TpaBuilo JIleHna; METOUYECKHE pEKOMEHIalnn 1o
WHIYKIUA. 3aKOH 3JIEKTPOMAarHUTHON MHAYKITUN» " qocie W3y4YEHUs TEOPETHYECKOTO | BBIITOJIHEHUIO paboTsl, CIIPaBOYHBIN

MaTtepuaja paccMOTpeTh oOpasel] pelleHus | MaTepual, JMHeHKa, KapaHaall

TUIIOBBIX 3ajad, BBITIOJTHUTh 3a/1aHUS

HpaKTquCKOﬁ qacTu

[TpakTnueckoe 3ansaTue Ne2 1
Pemenune 3agau no reme «CaMOUMHAYKITUS»

"  H3YYUTH SIBJICHUEC
HAaY4YUTHCA pCHIATDh 3aa4H,

CaMOMHAOYKIINHN u

" pocie U3Yy4EHUs TEOPETUYECKOTO
MaTepuaja paccMOTpeTb oOpaszel] perieHHs
TUITOBBIX 3azad4, BBITIOJIHUTh 3aJlaHus

TeTpajab i1 TMPaKTUYECKUX paboT, pyuka,
METOAMYECKHUE PEKOMEHTalluu 1o
BBIIIOJIHEHUIO paboThl, CIIPaBOYHBIN
MaTepHall, IMHENKa, KapaHIaml




MPAKTUYECKOM YaCTH

Pa3gen 5. Kojie0aHus M BOJHBI

JlabopaTropHble 3aHATHSA

Jlaboparoproe 3anstue Ne2l IIpoBepka 3aKOHOB
KoJIeOaHMI MaTeMaTHYECKOr0 MasTHUKA

"  YCTaHOBUTH MaTeMaTHYECKYIO
3aBUCUMOCTh N€PHOJA HUTSHOTO MAasiTHUKA OT
JUIMHBI HUTU MasiTHUKA;

" U3MEpUTh BpeMs 3aJaHHOTO KOJHMYECTBA
KoJIeOaHUH, MEHss JJIUHY HHUTH, PacCuUTaTh U
CPaBHHUTH MapaMeTpbl KoyiebaHUil Hpu pazHOU
JUIMHE MasiTHUKA

AIIEKTPOHHBI CEKYHIOMEp, H3MEepHUTEIbHAas
JIeHTA, UIAPUK C OTBEPCTUEM, HUTb, IITATHUB C
My(}TOI U KOJTBIIOM

Jlaboparopuoe 3ansTHe Ne22 W3yyeHune 3aKOHOB
MPY>KAUHHOTO MasTHUKA

"  3KCIEPUMEHTAILHO YCTaHOBUTh
3aBHCHMOCTh TIEpHOAA KOJICOAHWH MPYKUHHOTO
MasiTHUKa OT JKECTKOCTH TIPYXKHHBI U MacChl
rpys3a:

"  M3MEPUTh BpEeMs 3aJaHHOIO KOJHWYECCTBA
KoJie0aHui, U3MEPUTh M PACCUUTATh MapaMeTpPhl
KoJIeOaHMH

MITaTUB ¢ My()TOH U Jankoi, Habop MPYyKUH
pa3HOW JKECTKOCTH, HabOp TPY30B pa3HOM
MAacchl, CEKyHJIOMEP

JlaboparopHoe  3ansitue  Ne23  VcrpoiicTBO " W3YYUTh YCTPOWCTBO W MPHUHIUN paboTHI | TpaHchopmaTop J1abOPaTOPHBIH, Jammna
TpaHchopMmaTopa 1 reHepaTopa TpaHchopMmaTopa U reHepaTopa; HaKaJIMBaHUsS, KIIOY 3aMbIKaHUs — TOKa,
* u300pa3uTh TpaHchOpMaTop, T€HEPATOp, | KOMIUIEKT IPOBOJOB COEIMHUTENBHBIX
yKa3aThb  COCTaBHbIE 4YacTH, OTBETUTh Ha
KOHTPOJIbHBIC BOITPOCHI
Jlabopatoproe 3amstue No24  «Ompenenenue "  [poHAOIIOJATh XOJ Jy4ded B crekisiHHOW | CTeKIsiHHAs TIJIaCTUHKA, JIyd CBETa, JIHUCT

IMMoKa3aTeid IMPEJIOMIICHUS CTCKIIa»

IIPU3ME;
" [OCTPOUTh MANAOMMA U IPETOMIEHHBIA

Oymaru, TuHelKa, TpaHCIIOPTUP

Jdy4yd, TO YyrjaM MajeHus W IPeOMIICHUS
caenaTh  pacdy€T  IOKa3aTens  IPEIOMIICHUS
CTeKJIa

JlaboparopHoe 3ansTHEe No25 "  HKCIEPUMEHTAJIBHBIM MyTEM | IUTACTUHBI CTEKJISHHBIE — 2 IIT., JIaMIla C

«Habmonenue nntepdepeHu u qudpaKmm
CBETa»

npoHalI01aTh UHTEPHEPEHIUI0 U AU(paKIuio
cBeTa

"  YCTAaHOBUTh
CTIEKTPOB

BUJ TU(PPaKIIMOHHBIX

HpHMOﬁ HUTBIO HaKaJla, IITAHTCHIHUPKYJIb.

JlaGopatopHnoe 3ansaTue Ne26
«OnpeneneHne JUIMHbI CBETOBOM BOJIHBI €
HOMOIIBIO AU(PPAKITMOHHON PEHIETKH

"  HU3y4YeHHE SIBICHUS TUPPAKINH,
"  ONpEeNeIuTh JJIMHY BOJHBI CBETA

I paKIIMOHHAS PEIIETKA, HCTOYHHUK CBETa,
yCTaHOBKa sl HAOJI0 ICHHS
TUGPAKITMOHHON KapTHHBI




JlabopaTtopnoe 3ansitue No27
«HabnroeHne CrutonIHoro U JIMHEH4aToro

CIICKTPOB»

" HKCIEPUMEHTAIbHBIM yTEM
npoHaOII0aTh  CHEKTPbl  MCIYCKaHUA U
IIOTJIOIICHUS IIPEIIaracMbIX BELIECTB

" YCTaHOBUTb  CXOACTBO H
CIIEKPTOB

pas3in4due

NPOCKI[MOHHBIA  ammapar, CHEKTpaJbHbIC
TPYOKH C BOJOPOJOM, HEOHOM HIIU TEIIUEM,
BBICOKOBOJIBTHBII HUHIYKTOD, Oartapes
AKKyMYJISITOPOB, WITaTHUB, COCIMHHUTEIBHBIC
poBoaa (oOmmume Ha ayJIMTOPHIO),
CTeKJIIHHAs IUIaCTHHA CO  CKOIICHHBIMH
rpaHsIMU (BBIIAETCS KAXKIOMY).

IIpakTnyeckune 3aHsaTus

[Ipaktuueckoe 3ansitue Ne22
Mexanunueckue KoueOaHus U UX XapaKTEePUCTUKU

" 3aKpeNUTbh YMEHMS U HABBIKU BBIYUCIICHUS
[1apaMeTpoB K0J1e0aTenbHOro JBUKCHUS,
XapaKTEPUCTUK MEXaHUYECKUX BOJIH;

" qocie U3Y4YECHHUS TEOPETUYECKOIO
MaTepuala PpacCMOTPETb o00Opasel pelIeHus
TUIIOBBIX 3ajad, BBITIOJIHUTh 3aaHus
IIPAKTHYECKON YaCTH

TETpaab Uil MPAKTUYECKHX paboT, pydKa,
METOANYECKHUE PEKOMEHIalluu o
BBIIIOJIHCHUIO paboTsl, CIIPaBOYHBIN
MaTepual, JIMHEWKa, KapaHJalll.

[IpakTuueckoe 3anstue Ne23
Pemienue 3amay Ha BUIBI COMPOTUBICHUM B IEISAX
MEPEMEHHOTO TOKaA.

"  W3YYUTh CBOOOIHBIC AJIEKTPOMArHUTHBIE
KOHe6aHI/I${ B KOHTpr, BUbI COHpOTI/IBJICHI/ISI B
[eNu TMEepEeMEHHOr0 TOKa, WX OTIHYdA U
OCOOCHHOCTH;

" [Iocie W3Y4YCHHUS TEOPETUIECKOTO
MaTepuaiga pacCMOTPeTh O00paszen  penieHUs
THIIOBBIX 3aj7ad4, BBIIIOJHUTh 3aJaHus

IIPAKTHUYECKON 4acTH

TeTpajb Ul IPAKTUYECKUX paboT, pydka,
METONYECKUE PEKOMEHTalluH 1o
BBIIIOJIHEHUIO paboTHI, CIIPaBOYHBIN
MaTepHall, JMHENKa, KapaH1anl

[IpakTuueckoe 3anstue Ne24
[IepeMeHHBII AIEKTPUYECKUI TOK

"  W3YyYUTh TMapaMmeTpbl TEPEMEHHOrO TOKa
(eficTByIOIINE U aMIUIUTYIHbIE), UX OTIWYMS U
0COOEHHOCTH,

" pocie U3Yy4EHUs TEOPETUYECKOTO
MaTepuaja paccMOTpeTh oOpasel] pemieHus
TUITOBBIX 3ajad, BBITIOJTHUTh 3aJlaHus

HpaKTquCKOﬁ qacTu

TeTpaab Ul MPAKTUYECKUX paboT, pydka,
METOIMYECKUE PEKOMEHTallH o
BBIIIOJIHEHUIO paboTHl, CIIPaBOYHBIN
Marepua, JMHEeWKa, KapaH/ aml

[Ipaktrueckoe 3anstue Ne25
Pemienue 3a1a4 Ha ¢popmynsl TpaHchopmaTopa

"  M3y4YUTh MapameTpsl TpaHchopmaropa, ux
3Ha4YeHue, GopMyIbl I BEIYUCICHHUS;

" pocie U3Yy4EHUs TEOPETUYECKOTO
MmaTtepuaja paccMOTpeTh oOpasel] pemeHus
TUITOBBIX 3ajad, BBITIOJIHUTh 3a/laHus

TeTpaap U1 TMPaKTUYECKUX paboT, pyuka,
METOAMYECKHUE PEKOMEHTalluu 1o
BBIIIOJIHEHUIO paboThl, CIIPaBOYHBIN
MaTepual, IMHENKa, KapaHaml




MPAKTUYECKOM YaCTH

[IpakTuueckoe 3anarue Ne 26
Pemenne 3amau mo Teme
KOJICOAHUS ¥ BOJHBI»

((BHCKTpOMaFHI/ITHBIe

"  U3YYUTh CBOOOJHBIC 3JIEKTPOMArHUTHBIC
KosIe0aHUs B KOHTYpE, PacHpOoCTpaHEHUE BOJIH,
BH/IbI BOJIH UX OTJIMYUS;

" qocie U3Y4YCHHUS TEOPETUYECKOIO
MaTepuala PpacCMOTpeTb o0O0pas3el] pelieHus
THUIIOBBIX 3ajad, BBITIOJIHUTh 3alaHus
IIPAKTHYECKON YaCTH

TETpaab Uil MPAKTUYECKHX paboT, pydKa,
METOANYECKUE PEKOMEH1alluH o
BBIIIOJIHCHUIO paboTsl, CIIPaBOYHBIN
MaTepual, JMHEWKa, KapaHaall

[IpakTrueckoe 3austue Ne27
Pemenue 3anau no reMe «3aKOHbI F€OMETPUUECKOMN
OIITUKI»

"  HU3YYMUTH 3aKOHBI OTpaXXCHHUA u
MMPCJIOMJICHUSA CBCTA, HAYUYUTHCA PCIIATH 3ada4du
Ha yTJIbl TaJACHUA U IIPCIOMIICHUS CBETA,

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

HpaKTquCKOﬁ qaCTu

TeTpajb Ul IPAKTUYECKUX paboT, pydka,
METOINYECKUE PEKOMEHTalluK 1o
BBITIOJTHEHHUIO paboTHl, CIIPaBOYHBIN
MaTepuall, JMHENKa, KapaH1am

[IpakTuueckoe 3ansatue Ne28

" H3YYMTH 3aKOHBI BOJIHOBOI ONITHKHU

TEeTpaab A MPAKTHYECKUX pPabOT, pyduKa,

Pemenune 3amadu 1o Teme «3aKOHBI BOJHOBOU " HAy4YHTbCA peIIaTh 3aJadyd Ha pacdeT | METOAUYECKHE peKoMeHnanuu o
ONTUKH TU(PPaKINOHHON PEIETKH; BBITNIOJTHEHUIO paboTsl, CIPaBOYHBIN
" mocie U3y4eHUs TEOPETUYECKOI0 | MaTepHall, JINHEHKa, KapaHaaml
MaTepuaga PpacCMOTpeTb 00pas3el] peleHus
THUIIOBBIX 3ajad, BBITIOJIHUTh 3a/laHus
IIPAaKTHYECKON YaCTH
Pa3znen 7 KBanroBas pusuka
[IpakTuueckoe 3ansarue Ne29 * um3yuuTh 3akoHbl  CromeroBa Ui | TETpaab [Js NPAKTHUECKUX pPadOT, pydKa,

Pemenne 3amau mo Teme «3akoHbl (oTOdhDeEKTa.
VYpaBHeHue DUHIITEITHA»

doroapdexra. Hayuurbes pemare 3amauu Ha
ypaBHEHHE DWHIITEIHA;

" mocie U3YYCHUS TEOPETUYECKOTO
Marepualia paccMOTpeTh o0Opasel pelieHUs
THUTIOBBIX 3ajad, BBINOJIHUTh 3aJlaHus

MIPaKTUYECKON YacTH

METOANYECKHUE PEKOMEHIalluu o
BBIIIOJIHEHUIO paboTsl, CIIPaBOYHBIN
MaTepuall, IMHENKa, KapaHaml

[Ipaktnueckoe 3anatne Ne30 «3amuck SOEPHBIX
peakuuii. CTpoeHuMe aTOMOB M AaTOMHBIX SJIEP.
3aKOH pain0aKTUBHOTO pacrana»

"  33aKpENUTbh YMEHMS U HABBIKH BBIYMCIICHUS
SHEPTUM CBSI3U S7pa, a TakkKe MPaBUILHOTO
HaIMCaHUsl AEPHON PEaKIUU C UCIOIb30BaHUEM
3aKOHOB COXpaHEHHWs MacCOBOTO W 3apsiIOBOTO
yucen (3CM3Y) u BbIYHMCIICHUS SHEPTETHIECKOTO
BBIXOJIa SIAEPHOMN pEaKIINH;

TeTpaab Uil MPAKTUYECKUX paboT, pydka,
METOANYECKUE PEKOMEHTallnH o
BBIIIOJIHEHUIO paboTHI, CIIPaBOYHBIN
Marepua, JMHeWKa, KapaH/aaml




" mocie U3Y4YCHHUS TEOPETUYECKOTO
Marepuajla paccMOTpeTh o0paszel peleHus
THUIIOBBIX 3ajad, BBITIOJIHUTh 3alaHus
IIPAaKTHYECKON YaCTH
[Tpaktueckoe 3anstue Ne31 «Crtpoenue m cocras "  3aKpENUTH YMEHHUS u HaBBIKM | TETPaAb Ul IPAKTUYECKUX paboT, pydKa,

Conneunoii cucremsl. ['anaktuku. Pabora ¢ kaproit
3BE3IHOI0 HEDAY

oOHapyKeHUs
KOOpJUHAT
"  W3y4YUTh CTPYKTYPY U cOCTaB BceleHHoi

3BE3], ONpeACIICHUE 150.

METOINYECKUE PEKOMEH1alluK 1o
BBITIOJTHCHHUIO paboTHl, CIIPaBOYHBIN
MaTepuaJl, JMHENKa, KapaH1an




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, nmuuensus 42373644, 6eccpodHo;
Adobe Reader 9 ceo6o1H0 pactpoctpansemoe [10
OeccpovHo;

7 Zip cBobo1HO pacnpoctpansemoe 10 Geccpouno;

KommbroTepHslii K1ace [TomernieHue TSt CAaMOCTOSATENBHOM padoTHI,
OCHAILEHO KOMIIBIOTEPHON TEXHUKOM C BO3MOKHOCTBIO
MOJIKJTFOYCHUS K ceTh MIHTepHeT u o0ecrieueHrneM
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 Msxumes I'. . ®wusuxka : 10-i xnacc : 6a30Bbld ¥ yriiyOnaéHHbIN ypoBHHU : yueOHuk / I'. S
Mskumes, H. H. Corckuii. - 10-e u3n., crep. - MockBa : IlpocBemenue, 2023. - 432 c. : un -
(Knaccuueckwuii kypce). - ISBN 978-5-09-103619-0. - Tekcr : HenocpeacTBEHHBIH

2 Msxkumes I'. SI. ®wusuka : 11-i knacc : 6a30Bblif U yriyOonéHHbIN ypoBHM : yuebHuk / I'. S
Msxummes, b.b. byxosnes. - 11-e u3xg., crep. - Mocksa : Ilpocsemenue, 2023. - 432c. : un. -
(Kmaccnueckuit kypc). - [Hom. Mwun. npocBemenus P®. - ISBN 978-5-09-103620-6. - Tekcr
. HETIOCPEICTBEHHBIN

JlonoTHUTEIbHbIE HCTOYHUKU:

1.  Jemumuenko, B. U. ®usuka : yueOnuk / B.1. Jemuauenko, N.B. lemuauenko. — 6-¢ u3.,
nepepad. u gon. — Mocksa : UHOPA-M, 2022. — 581 c. + Jlomn. maTepuanbl [DIEKTPOHHBIN pecypc].
— (Bricmiee obpazoBanue: bakamaspuar). - ISBN 978-5-16-010079-1. - Tekcr : anektponnsiit. - URL:
https://znanium.com/catalog/product/1858485 (mata oOpamenus: 16.04.2024). — Pexxum noctyma: 1o
TIOJIITHCKE.

2. Kysuenos, C. U. ®usuka. OCHOBBI 3JIEKTPOAMHAMHUKHU. DJICKTPOMAarHUTHBIC KOJCOAHUS W
BOJIHHI : yuebHoe nocobue / C. U. Ky3HenoB. — 4-e u3., uctp. u gomn. — Mocksa : By3oBckuii yaeOHUK
: UHOPA-M, 2022. - 231 c. - ISBN 978-5-9558-0332-6. - Tekctr : snekrtponHsni. - URL:
https://znanium.com/catalog/product/1850635 (mara obpamenus: 16.04.2024). — Pexxum noctyma: mo
MOJIITUCKE.
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3.  Tapaco, O. M. ®usuka : yue6HOe mocobue / O. M. TapacoB. — Mocksa : POPYM :
NH®PA-M, 2019. — 432 ¢. — (TIIpodeccronansuoe odpasosanue). - ISBN 978-5-91134-777-2. - Tekct
: anektponHblid. - URL: https://znanium.ru/catalog/product/1012153 (mara oGpamenusi: 16.04.2024). —
Pesxxum pocTyna: mo mojarmucke.

4. PomwonoB B.H. ®wusmka: ydeOHOe 1mocoOuMe i1 CPEAHEro IPOQPECCHOHAIBHOIO
obpazoBanus / B. H. PoqnonoB. — 2-¢ u31., ucnp. u gomn. — Mocksa : M3narenscTBo FOpaiit, 2023. —
265 c. — (IIpoeccuonanbnoe obpazoBanue). — ISBN 978-5-534-07177-1. — Tekct : 35eKTpOHHBIH //
O6pazoBarenbHas miardpopma IOpaiit [caiit]. — URL: https://urait.ru/bcode/512604 (nata oOpamieHus:
29.01.2024).

5. Tlunckwmii, A. A. ®usuka : yucOHuk / A.A. ITunckuii, I'.}O. I'pakoBckuii ; moa oOmI. pen.
10.1. uka, H.C. IlypsimeBoii. — 4-e u3g., ucnp. — Mockpa : DOPYM : UHOPA-M, 2022. — 560 c.
— (Cpennee npodeccruonanbaoe oopazopanue). - ISBN 978-5-00091-739-8. - TekcT : 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» Hosi6ps 2021t (downgrade Windows7) 6eccpouno; Calculate Linux
Desktop cBobomno pactipoctpansiemoe (https://www.calculate-linux.org/ru/), cpok aeicTBus: 6ECCPOIHO,
MS Office Nel135 ot 17.09.2007, cpoxk aeictBusi: 6eccpouno; 7 Zip cBoboHO pactpocTpansemoe [10
0eCcCpovHO

HNuTepHeT-pecypcesl:
1. TocynmapcTBeHHast oOpa3oBarenbHas TaTdopma «Poccuiickast JIEKTpOHHAS IIKOJIA» | OQHUIIMATBHBIN

caiit. — URL : https://resh.edu.ru/ (nara oopamenus 29.01.2024). — TeKCT : 37C€KTPOHHBIH.

2. OtkpoIThIid KOILIeK. Pusuka : caiit. - URL : http://www.physics.ru (rata ooparenus 29.01.2024). —
TekcT : ANEeKTPOHHBIN.

3. ®uszuka s BeeX. 3amauu no ¢usuke ¢ pemeHusmu : cant. — URL : http://fizzzika.narod.ru (mzara
obpamenus 29.01.2024). — Tekct : 2IEKTPOHHBIN.

4. KBaHT: HAy4HO-TIOMYJISAPHBINA (HU3HMKO-MaTeMaTHUeCcKuii )ypHan : caiit. — URL : http://kvant.mccme.ru
(nata oopamenus 29.01.2024). — TekcT : 371€KTPOHHBIM.

5. Monekynspras ¢usuka : caiit. — URL @ http://marklv.narod.ru/mkt/ (mata oopamienus 29.01.2024). —
TekeT : ANEeKTPOHHBIN.

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

7. duzuKa.py: CalT Ul y4yaluxcs 1 npenojaasarenei ¢pusuku : cait. - URL : http://www.fizika.ru (zata
oOpatenus 29.01.2024). — Tekcr : 2I€KTPOHHBIN.

8. SAnepnas ¢wusuka B UuTtepnere : cait. - URL : http://nuclphys.sinp.msu.ru(zata oOparieHus
29.01.2024). — TekcT : 2JIEKTPOHHBIH.

5 KOHTPO.Ib Y OIIEHKA PE3YJIbTATOB OCBOEHUSA YYEFHOM JUCHUTLJIAHBI

KoHTposnb ¥ oOlLleHKa pe3yabTaTOB OCBOEHUS IUCUUILIMHBI OCYIIECTBIISIETCS MPENoJiaBaTesieM B
MpOLIECCe TEKYIIEro KOHTPOJIS U IPOMEXKYTOUHON aTTECTALIUU.

5.1 Texkymmii KOHTPOJIb

Kontponupyemsi HaumenoBanue
€ pa3zensl Konrposmpyewmeie OLIEHOYHOT'O Kpurepun
No (TpMH) qebHol | PE3YIbTAThI (OK n IIK, TBa K
e y4eOHO TP, JIP, MP) cpenc ole
JUCITUTUTUHBI
1 Pazpea 1. OK 01 Tecm Oyenka MecmuposaHst
duzuka u NpoBOOUMCSL N0 UIMO2060M)
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METO/LI
HAY4YHOT'0
MO3HAHUSA

I1P61,
JIP 25

Ilpyl,

IIpyl3,

NpOYeHmy  pe3)ibMamueHOCHIU
(npasuibHbIX OMeemos)

90+ 100%- 5 - ommuuro

80+ 89% - 4 - xopowo

0 = 7% - 3 -
VOORNEMEOPUMETLHO

MeHee 0% - 2 -
HEYOORNEMBOPUMETLHO

Paznen 2
MexaHuka
Tema 2.1
KunemaTuka

OK 01,

OK 02, OK 03, OK 06,

I1P61, I1P62,
[1P64, IIPG6S,
[TIPyl, TIIPy2,
[Ipy4, IIPyS,
JIP25, MP4,
JIP32, MP2I,
MP46, JIP14,
JIP12

I1P63,
I1P69,
Ipy3,
[1Pyl1,
MP6,
MP23,
JIP13,

Juxmanmot

Tpaxkmuueckoe
3amHsamue
(npaxkmuueckoe
3a0aHue)

Jlabopamopnas
paboma

OuyeHrKa «OnIUHOY: NPABUTLHO
BbINOTHEHbL  6ce  3a0aHUs 6
coomsemcmesui c
MpedoBaHUSIML, NPABUTILHO
BbINONHEHbL  OONOTHUMETIbHbIE
3a0aHus, CB0E8PEMEHHO
npedoCcmaegiieH omuem 0
BbINOTHEHUL PAOONTbL.

Oyenka  «xopouioy. NpasUibHO
BbINOTIHEHbL  6Ce  3a0aHUs 8
OCHOBHOU yacmu,
OONOTHUMETIbHbIE 3a0aHus
BbINOIHEHDL He 8 NOTTHOM 00beMe,
npedocmaeiieH omuem 0
BbINOTHEHUY  PadoOmbl, OO 6
anmae HeC80e6PEeMEHHO20
npedoCcmagiierst Omyema Wik ¢
HAuem HEeCYUeCBEHHbIX
ouuooK 8 BbINOTHEHULL
JIADOPAMOPHBIX 3A0AHUSIX.
Ouyerra «y0081emeoOpUMETbHOY:
8bINOHEHbL He 6ce, Ho bonee 50%
3a0aHuti JIAOOpamopHo
pabomul, OONONHUMETIbHbIE
3a0aHus He BbINOTIHEHDI,
HECB0e8PEMEHHO  NPE0OCABTIEH
omuem 0 8bINOTHEHUU PAOONTbL.
Ouernka
«HEYOORNIEMBOPUMETLHON.
BbINOTHEHO Menee 50%
JIAOOPamopHOUL.  pabombl,  He
BbINOTIHEHbL  OONOTHUMETbHbIE
3a0aHus, omuem O GbINOTHEHUU
Pabombvl He npedoCmagTieH

Tema 2.2
JAnnamuka

OK 01,

OK 02, OK 03, OK 06

I1PG1,
[1P64, IIP6S,
[MPyl, TIIPy2,
IIpy4, IIPyS,

JIP25, MP4,
JIP32, MP21,
MP46, JIP14,

T1P62,

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

Jluxmarmor

Lpaxkmuueckoe
3ansamue
(npaxmumeckoe
3a0aHUe)

OyeHka «OMIUHHO». NPABUTLHO
BbINOTHEHbL  6C€  300aHUsL 8
coomeemcmeui c
MpeoosaHusIMU, NpAsUILHO
BbINOTHEHbL  OONOTHUMETIbHbIE
3a0amHus, CBOEBDEMEHHO
npedocmasieH omuem 0
BbINOTHEHUU PADOMbI.

Oyenka «xopowioy. NpasuibHO
BbINOTHEHbL ~ 6C€  300aHUsL 8
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JIP12

OCHOBHOU yacmu,
OONOTHUMETIbHBIEC 300aHUsL
BbINOIHEHbL HE 8 NOTHOM 0ObeMe,
npedocmaeiieH omuem 0
BbINOTHEHUY  Pabombl, OO 6
anyuae HECB80e8PEMEHHO20
npedoCcmagiienst Omyema Wik ¢
HaHUeM HeCYWeCHBEHHbIX
OUUOOK 8 BbINOTIHEHUU
JIAOOPAMOPHBIX 3A0AHLSIX.

Ouyerra  «yoo&IemsopUmMeIbHOY.
BbINONIHEHDbL He 6ce, Ho bonee 50%

3a0aHULL JIaOOPamopHo
pabomL, OONONHUMETILHBIE
300aHUA He BbINOTHEHDI,

HECB0E8PEMEHHO  NPE0OCAGTIEH
omuem 0 8bINOTHEHUU PAOONTbL.
Oyenxa
«HEYOORNIEMBOPUMETLHON.
BbINOTHEHO MeHee 50%
JIAOOPamopHoll. - pabomul,  He
BbINONHEHbL  OONOTHUMETIbHbIE
3a0aHus, omuem O GbINOTHEHUU
pabomvl He NPedoCmaeieH

Tema 2.3
3aKoHBI
coXpaHeHHs B
MeXaHHKe

OK 02,
OK 07

T1P61,
[1P64,
I1PG9,
Hpy3,
[1Pyl1,

OK 01,

OK 03, OK 06,

I1P62, TIIP63,

I1P65, TIPS,

[1Pyl, IIPy2,

[Ipy4, T1IPyS,
JIP25, MP4,

MP6, MP 10, MP9,
JIP32, MP21, MP23,

MP46,
JIP12

JIP14, JIP13,

[uxkmanmpt

Lpaxmuueckoe
3anamue
(npaxmumeckoe
3a0aHue)

Jlabopamopnas
paboma

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

coomeemcmeuit c
MpeooBaHusIMu, NPABUILHO
BbINOTIHEHb  OONOTHUMETTbHbIE
3a0anus, cB0e8PEMEHHO
npedocmagieH omuem 0

BbINOTHEHUU PADOMbI.

Oyenra «xopouioy: NpagUIbHO
GbINONHEHbL  6C€  300aHUSL 6
OCHOBHOU yacmu,
OONONHUMETbHBIE 300GHUA
BbINOIHEHBL HE 8 NOTHOM 00beMe,
npedocmagieH omuem 0
BbINOTHEHUY  pabombl, OO 6
anmae HeC80e8PeMEHHO20
npedoCmasiienust omuema wik ¢
HaHUeM HEeCYUYeCBEHHbIX
OUUOOK 8 BbINOTIHEHUU
JIAOOPAMOPHBIX 3A0AHLIX.
Ouyerra  «y00RIemeopUMETIbHOY.
BbINONIHEHbL He 6ce, Ho bonee 50%
3a0aHULL JIabOpPamopHol
pabomi, OONONHUMETIbHbIE
3a0anust He 6bINOTIHEHD,
HECB0EBPEMEHHO  NPe0OCABIEH
omuem 0 8bINONHEHUU PADONTbL.

Oyenxa
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«HEYOORTIEMBOPUMETTLHOY:
BbINONHEHO MeHee 50%
JIAOOPAMOpPHOUL  pabomvl,  He
BbINOTHEHbL  OONOTHUMETbHbIE
3a0aHUs, OMYem O BbINOTHEHUU
pabonivl He pedocmasieH

Tema 2.4
Craruka u
THPOCTATHKA

OK 01,

OK 02, OK 03,
OK 07

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

OK 06,

I1PG3,
I1PG9,
Hpys3,
IPyl1,
MP6,
MP23,
JIP13,

Tecm

Oyerxa MeCcmuposarUsL
NpOBOOUMCSL N0 UMO2OBOMY
NpoYennty  pe3)ibmamueHOCIU
(MpasuibHbIX OMeemos)

90+ 100%- 5 - omnuro

80+ 89% - 4 - xopowo

0 = 7% - 3 -
VOORNEMEOPUMETLHO
MeHee 0% - 2 -
HEYOORNEMBOPUMETLHO
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Pa3znen 3
Mouekyasipaas
¢uszuka u
TEPMOAUHAMUK
a

Tema 3.1
OcHoOBBI
MOJIEKYJISIPHO-
KHHETHYECKOM
TeoOpuM

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
u. TenjioBble
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
ArperaTtHsbie
COCTOSIHUS
BellecTBa.
da3oBble
nepexobl

OK 02,

OK 01,
OK 03, OK 06

TIP61, TTP62, TIP63,

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

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

Tpaxkmuueckoe
3arsamue
(npaxkmuueckoe
3a0aHuUe)

Jlabopamopnas
paboma

Juxmarmot

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

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

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

3a0aHUtl JIAOOPAmOopHOLL
pabomul, OONOJIHUMETILHBIE
300aHUA He BbINOTHENDI,

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

Paznen 4
DJIeKTPOANHAM
HKa

Tema 4.1
JIeKTPOCTATUKA

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
JIEKTPUYECKH OK 07 (npaxmumeckoe COOMBEmMcmauUiL c
i 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
MaruutHoe
moJje

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 HHIYKIUs 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

Paznen 5
KoJeoanus n
BOJIHBI

Tema 5.1
MexaHnuuecKue
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
Hble KoJ1e0aHus
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 | Pa3nmea 6. OK 01, Tecm Oyenxa Mecmuposanust
OcHOBBI OK 02, OK 03, OK 06, NpOBOOUMCSL N0 UMO2OBOMY
crenuaJbHO’ OK 07 NpoYeHmy  pe3)JibmamueHOCHIU
TeoOpuM (npasubrbix omeenios)
otHocutennuoc | UPYyL,  TIPy2, Tipy3, 90~ 100% -5 - ommro
TH. IIpy4, TIPys, IIPyl0, 80+89% - 4 - xopowo
IMPyl11, ITPy13, JIP25, 70 -~  79% - 3 -
MP4, MP6, MP13, yooaTemeopumensio
Tema 6.1 MP17, MP18, MP19, MeHee 0% - 2 -
OcHoBbl MP20, JIP5,  JIP6, HEYOORNEMBOPUMETLHO
cnenuaJLHOM JIP32, MP21, MP23,
TEOpHUH MP44, MP38, MP39,
oTHocuteabHoc | MP46, JIP14, JIP13,
TH. JIP12, JIP28, JIP31
18 | Pa3znen 7 OK 01, Lpaxmuueckoe OuyeHrKa «OMUIUMHOY: NPABUTLHO
KpanroBas OK 02, OK 03, OK 06, 3aHamue BbINOTIHEHbL  6CC  3A0AHUSL 8
Ppusuka OK 07 (npaxmumeckoe COOMBemcmeuil c
3a0aHue) MpeoosaHusIMU, NPABUILHO
Tema 7.1 11P61, TIIP62, IIPG3, BbINOTHEHLL  OONOTHUMETLHBIE
Kopmyckyusipn | T1P64, sa0amus, CBOCEPEMEHHO
0-BOJIHOBOIi I1P65, ITP66, TIIPOS, npedocmaeien omuem o
AyAJIU3M. [1P6Y9, IIPyl, IIPy2, QuinoHeHLIU PABOMbI.
Lpy3, Ilpy4, IIPysS, Oyenka  «xopouioy. NpasuibHO
ITPy10, [Pyll, GbINOTHEHbL  6Ce  3a0aHUSL 6
IMPy13, JIP25, MP4, OCHOGHOLI wacmu,
MP6, MPI13, MP17, OONOTHUMETIbHbIE 3a0aHUsL
MP18, MP19, MP20, BbINONHEHbL HE 8 NOTHOM 00beve,
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 Hamauem HECYUECIBEHHBIX
ouboK 8 BbINOTHEHULL
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

77




BbINOTHEHbL  OONOTHUMETTHbIE
3a0anus;, Omuem O 6bINOTHEHUU
pabomvl He NPedOCMARTIeH.

19

Tema 7.2
CTtpoenue 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, IIP12,
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 8bINOTHEHUUL
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 s11pO

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, I1P66,  IIPGS

80+ 89% - 4 - xopowio

I1P69, IIPyl, TIIPy2 70 = 79% - 3 -
[Ipy3, [TIlpy4, IIPyS5 VOORNEMBOPUMETHHO
[1Py10, IIPyll, ITPyl3 menee  70% - 2 —
JIP25, MP4, MP6 HEYOORNEMBOPUMETLHO
MP13, MPI17, MPI8
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 UMO20BOMY
neMeHThI OK 07 npoYyeHmy  pe3yibmamueHOCHIL
ACTPOHOMMH H (npasubkbIx 0Meenos)
acTpoQu3NKH. | [TPG3, [IPy6, I1Py8MF 90+ 100%- 5 - ommro
10 80+ 89% - 4 - xopowio
Tema 8.1 . Y
DJIeMeHThbI ;goafze;wo 79{)% -8 -
aCTPOHOMMH M ierce 170% P
acTpopu3uKM.
HEYOORNEMBOPUMETLHO

5.2 Ilpome:kyToUHAs aTTeCTALUS

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

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

PesyabTaThl 00yueHus

JJIsl POMEKYTOUHOM aTTeCTANMHA

OneHo4HbIe cpeacrsa

JuddepeHupoBaHHbIN 3a4eT

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

OK 08

3aIATOMH.

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

KonTposbnas padora

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 1.3

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 KOJIUYe-
CTBV [IEDENAHHON TEMJIOTHI.

80



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  CHTyamHE  (ypox
ast IeATeNbHOCT. | MATCPHAA. TPABHIILHOCTH cucTeMaru3amMu W 00001IeHUs
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
esel ypoka)
KonrekcTHOE ObGecrieueHue YMenue . .
Keiic — MmeTon (He3aBepLIEHHBbIH
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, SKYPHAJbl, CICIHATHUCTBI,
ACATCIBHOCTH o0yialafole  OMBITOM 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 BO3MOXKHOTO
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MPHOTKEHUS K peallbHBIM
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
paboTOCIIOCOOHOCTH
Ha 3aHsTHUH.

KonTposb ocBemenns BO Bpemst
3aHATHUSA

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