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[Ipu pazpabotke paboueli mporpaMMbl TUCHUTUINHBI B OCHOBY TTOJIOXKEHBI:

1. ®IOC CIIO mo crnemumaneHoctr 13.02.07 DnexTpocHaOXeHHE, YTBEPXKACHHBIA IMPUKA30M
MunucrepctBoM npocsemieHust PO Ne 255 ot 16.04.2024 r.

2. ®I'OC cpemnero obmiero oOpa3oBaHus, yTBEPkACHHBI MuHIcTepcTBa npocBerieHust PO ot 17 mas
2012 1. Ne 413 (c uamenenusimu Ha 27 nexadpst 2023 r. Ne 1028)

3. VYuebnsiit mian cnenuansHoctd 08.02.09 MoHTax, Halmaka u SKCIUTyaTalys JJIeKTPOoOOpy10BaHUS
MPOMBIIIJICHHBIX M TPAKIAHCKUX 3JaHHH, OJOOpEHHBIH Y4eHBIM COBETOM A30B0-UepHOMOPCKOTO
nmxeHepHoro uactutyTa ®I'BOY BO [loHckoii TAY Ilporokon Ne6 ot 12.02.2026 .

4. Pabouas mporpamma ydeOHOTO mpeaMeTa oOIMIeoO0pa3oBaTENFHOrO MUKJIA MPOTPaMMBI MTOATOTOBKH
cnennanuctoB cpenHero 3BeHa (manee — [IIICC3) pa3zpaboTana C y4éToM NPHUMEPHOH MPOTPaMMBbI
yueOHOU aucuuuinHbl «Pu3uka» (yrBepkaena ®I'bOY IO MPIIO mns peanmzanuy OCHOBHON
npodecCHOoHaNEHOM 0OpaszoBarensHOM mporpaMMbl CITO Ha 6a3e 0CHOBHOTO 0OIEro 00pa3oBaHUS C
MoJIydeHUeM cpeiaero ooiero oopasopanus. (IIporokon Nel7 ot 18 urons 2024 1.).

PabGouast mporpamMma IUCHHUIUIMHBI PAaCCMOTPEHAa M PEKOMEHIOBAaHA K HCIIOJIBb30BAHUIO B y4EOHOM
nporiecce Ha 3aceqanuu kadenpsl Ousnka, MexaHuka 1 3emiueyctpoictBo [Ipotokon Ne 7 ot 20.03.2026 .
3apenyrommii kadenpoii: Cyxanosa M.B.

Pabouas mporpaMMa TUCIHMITIMHBI PACCMOTPEHA M PEKOMEHIOBaHA K HCIIONB30BAHUIO B YUISOHOM
MPOIIECCEe HA 3aCeJaHHM METOJUYECKON KOMHCCUU 10 00Ieo0pa3oBaTenbHoM moaroropke [Ipotokon Ne7 ot
27.03.2026r.

[Ipencenarens: XKomobosa M.B.

Pa3paboruuk: npenonasatens 1 kareropun  benoycos A.B.
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1. OBIIASA XAPAKTEPUCTUKA PABOYEN TPOTPAMMBI YYEBHOI'O
INPEJIMETA
1. OVIL. 06 ®u3uka
1.1. MecTo npeaMeTa B CTPYKTYpe NPOrpamMMbl OATOTOBKH CIIENUAJMCTOB CPeHEro 3BeHa
Oo6meobpa3oBaTenbHas gucHuiuiiHa «®Dusnka» sABIeTCS 00s3aTeNbHON  YacThIO
00m1eo0pa3oBaTeIpHOro IUKIa 00pazoBaTeNibHON MmporpaMMbl B cooTBeTcTBUE ¢ PI'OC CIIO
no crieruanbHocTH 13.02.07 DnexkrpocHabkeHue

1.2 [Inanupyemble pe3yJibTaThl OCBOCHUS peaMeTa

B pamkax nporpaMmbl y4e0HOI0 npeaMeTa 00y4alIMMUCS 0CBAUBAIOTCS JUYHOCTHbIE,
MeTalnpeIMeTHbIE U TpeIMeTHbIE Pe3yJbTaThl B cO0TBeTCTBHM ¢ TpedoBanusimu ®I'OC cpeanero
o0uiero odpasoBanusi: muuHoctHbie (JIP), meranpeamernsie (MP), npenmertnsie aist 6azosoro (I1PO)
/mpodumsHOTO(IIPMT) YpOoBHS H3yUeHMS.

YTouHeHUE ¥ KOHKPETU3aIus O0IeT0 MOHUMAHUSI TIMYHOCTHBIX, METAIIPEIMETHBIX 1
MPEAMETHBIX PE3YJIBTATOB IPOBOJUTCS C UCIIOIb30BAHUEM MPOBEIECHHBIX YTOUHEHHUI pe3yIbTaTOB
B (enepanbHON paboyeii mporpamme guszuxu B ©OIT COO.

Koxpr [InannpyemMble pe3ynapTaTbl OCBOEHUS BKIIFOYAOT
pe3ynbTaTo
B

JIMYHOCTHBIC PE3YJIbTaThl OCBOCHHUA y‘I€6HOFO npcamMeTa:
I'pa’K1aHCKOI'O BOCIITUTAHU A

JIP 01 c(hOpPMHUPOBAHHOCTh TPAKIAHCKON MO3UIIMH 00YYaIOIIerocs Kak
AKTUBHOI'O M OTBETCTBEHHOT'O YJIeHa POCCUHCKOT0 00IIeCTRa,;

JIP 03 MPUHATHE TPAAUIMOHHBIX HAIIMOHAJIBHBIX, OOIICUYETIOBEUECKUX
T'YMAHHCTUYECKUX U JIEMOKPATUYECKUX LIEHHOCTEM;

JIP 05 TOTOBHOCTb BECTH COBMECTHYK JEATENBHOCTh B HWHTEpECax

IPaXKJIaHCKOTO OOIECTBa, Y4YacTBOBATh B CaMOYIMPABICHUH B
00111e00pa3oBaTeIbHOM  OpraHu3allid M JIETCKO-FOHOIIECKUX

OpraHM3aLusX;
JIP 06 YMEHHME B3aUMOJIEWCTBOBATh C COLMAJIBHBIMU HWHCTUTYTaMH B
COOTBETCTBHUHM C UX QYHKIMSIMH U HA3HAYCHHUEM;
JIP 07 TOTOBHOCTbh K TYMAHUTAPHOW 1 BOJIOHTEPCKOM NEATEIbHOCTH;

IMaTPUOTUYCCKOI'O BOCIITUTAHHUSA:

JIP 08 c(hOPMUPOBAHHOCTh POCCUNCKONU TPaKJaHCKOW HUIAECHTUYHOCTH,
MaTpuOTU3Ma, YBAXKEHUA K CBOEMY  HApOJdy, YYyBCTBa
OTBETCTBEHHOCTH mepesl PoirmHON, TOPAOCTH 3a CBOM Kpail, CBOKO
PonuHy, cBOM A3BIK M KyJbTYpy, IpPOLUIOE M HACTOSIIEE
MHOTOHAIIMOHAJIBHOTO Hapoja Poccuu;

JIP 09 LIEHHOCTHOE OTHOIIEHHE K TOCYAapCTBEHHbIM CHMBOJIAM,
UCTOPUYECKOMY U TIPHUPOJHOMY HACIEOUIO, TaMATHUKAM,
TpaguiusM HapogoB Poccum, moctmwkenusim Poccum B Hayke,
HCKYCCTBE, CITIOPTE, TEXHOJIOTHUSIX U TPYE;

AYXOBHO-HPABCTBEHHOI'O BOCIIMTAHUA:




JIP 12 c(OpPMUPOBAHHOCTh HPABCTBEHHOTO CO3HAHUSA, OSTHYECKOTO
MOBE/ICHNUS;

JIP 13 CIOCOOHOCTh OLIEHHWBAaTh CUTYallUIO M NPUHAMATH OCO3HAHHBIE
pelIeHus], OPUEHTUPYICh HAa MOPAIbHO-HPABCTBEHHBIE HOPMBI U
IIEHHOCTH;

JIP 14 OCO3HaHWE JIMYHOTO BKJI3Ja B IOCTPOCHHE YCTONYMBOIO

Oynymiero;

OCTCTUYCCKOI'O BOCIIMTaHUA:

JIP 16

ACTETUYECKOE OTHOIICHUE K MHPY, BKIIOYasl ICTCTHKY ObITa,
HAy9HOTO ¥ TEXHWYECKOTO TBOPUYECTBA, CIIOpPTa, TpydAa H
OOIIECTBEHHBIX OTHOIIICHMIA;

TPYAOBOI'O BOCIIUTAHUS:

JIP 25 VHTEpEC K  Pa3jIuyHbIM chepam  mpodeccuoHaNbHON
NeSITeIbHOCTH, YMEHHUE COBEPIIATh OCO3HAHHBIN BHIOOP OymyIei
npodeccun 1 peaan3oBbIBaTh COOCTBEHHBIC KU3HEHHbIC TIJIAHbI;

JIP 26 TOTOBHOCTH M CITIOCOOHOCTH K 00pa30BaHUIO0 U caMOOOpPa30BAHUIO

Ha IIPOTAKCHUU BCEH KHN3HH,

3KOJOIn4CCKOI0O BOCIIMTaHUA:

JIP 27

c()OPMHUPOBAHHOCTh  SKOJOTUYECKOM KYJBTYpbl, IOHUMaHUE
BIINSIHUSL COLUAIBHO-DKOHOMHMYECKHX IPOLECCOB HA COCTOSIHUE
OPUPOJHOM M COLMAIBHOM Cpeabl, OCO3HAHUE TJI00aIbHOIO
XapakTepa 3KOJOTHYEeCKUX IpobJieM;

JIP 28

IUIJAHUPOBAHUE W OCYIUECTBJICHUE JIEWCTBUM B OKPYXKAIOLIEH
cpele Ha OCHOBE 3HAaHUA LEJIEM YCTOWYHUBOIO Pa3BUTHS
YEeJIOBEUECTBA,

JIP 31

paciuapeHue OTbITa AKOJIOTUYECKOMN

HaIIpaBJICHHOCTH,

ACATCIBbHOCTHU

HEHHOCTHN HAYYHOI'O ITIO3HAHUA!

JIP 32

c(hOpMHPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO Da3BUTHsI HayKu U OOIIECTBEHHOM
IPaKTHKH, OCHOBAHHOTO HAa JIMAJIOTE KYJIbTYP, CIIOCOOCTBYIOIIETO
OCO3HAHHWIO CBOETO MECTA B MOJUKYJILTYPHOM MUPE;

JIP 34

OCO3HaHUC NI CHHOCTU H&y‘-IHOfI ACATCIIbPHOCTH, T OTOBHOCTD
OCYIICCTBJIATh IMPOCKTHYIO M HUCCIACAOBATCILCKYIO JACATCIBHOCTD
WHAWBUAYAJIbHO U B I'PYIIIIC,

MeranpenMeTHbie pe3yiabTaThl OCBOCHUS ydeOHoro mnpeaMera: OBiaaeHue
YHUBEPCAIBHBIMM ~ YYEOHBIMU  TTO3HABAaTEJIbHBIMU  JEUCTBUSIMHU: 0Oa30BbIC
JIOTMYECKHE NCHUCTBUS:

MP 01

CaMOCTOSTENEHO (POPMYIUPOBATH M aKTYaJTU3UPOBATH MPOOIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;
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MP 03

ONpPENENIATh LENM JEATENIBHOCTH, 3aJaBaTh IApaMETPbl U
KPUTEPHUH UX TOCTUIKEHUSI;

MP 04 BBISABIIATH 3aKOHOMEPHOCTH U IIPOTUBOPEUYUsS B pacCMaTpUBAEMbIX
SABJICHUSAX;

MP 05 BHOCUTH KOPPEKTUBBI B JAEATEIBHOCTh, OLIEHUBATH COOTBETCTBUE
pe3ynbTaToB  LENsAM,  OLCHMBAaTh  PUCKU  IIOCJIEIACTBUMN
JESATEINbHOCTH;

MP 06 pa3BUBaTh KPEAaTUBHOE MBILIUICHUE IIPU PELICHUU >KU3HEHHBIX
npoOJieM;

OBnazeHue yHHBEPCAIbHBIMA Y4YEOHBIMU I103HABATENbHBIMU JICUCTBUSMU

0a30BbIE HCCIEIOBATEILCKUE JCHCTBUS:

MP 07

BJIQ/ICTh HaBBIKAMH Yy4YEOHO-HCCIIEIOBATENLCKON U MPOEKTHOMU
NeATEIbHOCTH, HABBIKAMU pa3pelleHus MpoOeM;

MP 08

CIIOCOOHOCTHP M TOTOBHOCTH K CaMOCTOATCIbHOMY IIOUCKY
MCTOJ0B peHICHUA IMPAaKTHYCCKHUX 3ajJa4, IMPUMCHCHHIO
Pa3JINYIHbIX MCTOAOB ITO3HAHUA,

MP 09

OBIaJACHUC BHIAAMHU AOCATCIBHOCTH IIO0 IIOJYYCHHIO HOBOI'O
3HaHHUA, CTO0 UHTCPIIPpCTAllNHU, Hp€O6pa3OBaHI/IIO U IIPUMCHCHUIO B
Ppa3IMIHbIX y‘—IC6HBIX CUTyaluiax, B TOM 4YHCJIC IIPHU CO3AdHHU
y‘—I€6HBIX M COIMMAJIbHBIX ITPOCKTOB,

MP 12

BBISIBJIATh NPUYMHHO-CJIEICTBEHHBIE CBA3M M aKTyaJIU3UpPOBATh
3a/1ayy, BBIIBUTaTh TUIOTE3Y €€ PEIICHMs], HAXOJUTh ApTyMEHTHI
JUTSL I0KAa3aTeNbCTBA CBOMX YTBEPKIECHUM, 3a/1aBaTh apaMeTPhbl U
KPUTEPUU pELICHMS,;

MP 13

AHAJIU3HUPOBATH IMOJIY4YCHHBIC B X0ac PCIICHUA 3aga4un
PE3YJIbTAaThIl, KPUTHUYCCKHU OLICHUBATDb nx AOCTOBCPHOCTD,
ITPOTrHO3UPOBATH U3MCHCHHC B HOBBIX YCIIOBUAX

MP 14

JlaBaTh OIICHKY HOBBIM CHUTYaIlUsIM, OLIEHUBATh MPUOOPETEHHBIN
OIIBIT;

MP 17

YMETh MEPEHOCUTH 3HAHUS B MO3HABATEIBHYIO W MPAKTHYCCKYIO
00J1aCTH KU3HEACATCILHOCTH,

OBnazieHNEe YHUBEPCATLHBIMU YUSOHBIMH MO3HABATEILHBIMY JICHCTBUSAMMU:
pabota ¢ unhopmarmeit:

MP 21 BJa/IeTh HAaBbIKAMU MOJY4YeHHUs WH(GOpPMalUUU W3 HCTOYHUKOB
pPa3HBIX TUIIOB, CAMOCTOSTEIBHO OCYIIECTBIATH MOUCK, aHAIU3,
CUCTEeMATHU3allMI0 M WHTEPIpEeTalMio HH(POpPMAIMK Pa3INYHbIX
BUJIOB U (DOPM TNIpe/ICTaBICHUS;

MP 23 OLICHUBATh JIOCTOBEPHOCTb, JITUTUMHOCTh HWHGOpPMAIUH, €€
COOTBETCTBHUE MPABOBBIM U MOPAJIbHO-3TUYECKUM HOPMAM;

MP 24 UCII0JIB30BaTh cpeacrTna UH(OPMAIMOHHBIX u

KOMMYHUKAIIMOHHBIX TEXHOJIOTHUA B PEINICHUH KOTHUTHBHBIX,
KOMMYHUKATHUBHBIX M OPTaHU3AIMOHHBIX 3a7a4 C COOIIOJCHUEM
TpeOOBAaHWM DSPrOHOMHMKH, TEXHHUKH OE30IaCHOCTH, THIHEHBI,
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pecypcocOepexeHusi, MPABOBBIX W ITHYSCKUX HOPM, HOPM
nH()OpMaAITMOHHON 0€301TaCHOCTH;

OBnajsieHue y

HUBCPCAJIbHBIMH KOMMYHWKATHBHBIMHA I[CﬁCTBHSIMHZ 06H.[€HI/ICZ

MP 26

OCYHCCTBJIATH KOMMYHHUKAIINMN BO BCCX CCI)Can KHN3HH,

MP 27 pacno3HaBaTh HeBepOalbHBIE CpeACTBa OOIIEHUS, [OHUMATh
3HAUYEHHUE COLUAIBHBIX 3HAKOB, PACIO3HABATh MPEANOCHUIKU
KOH(MDJIMKTHBIX CUTYallUH U CMATYATh KOH(JIUKTHI;

MP 30 pa3BEpHYTO M JIOTUYHO M3Jaratb CBOIO TOYKY 3pEHHUS C

HCIIOJIB30BAHNECM S3BIKOBBLIX CPCACTB,

OBJ'IaI[CHI/Ie YHUBCPCAJIbHBIMU KOMMYHUKATHUBHBIMHU HeﬁCTBHHMHI COBMCCTHas

ACATCIBbHOCTBD:

MP 31

MIOHUMAaTh W HCIOJNb30BaTh IPEUMYIIECTBA KOMaHIHOM U
WHJMBUTyaJIbHOU paboTHlI;

MP 32 BBIOMpPATh TEMATUKY U METOJbl COBMECTHBIX JIEUCTBHUI C y4ETOM
OOLIMX UHTEPECOB U BOZMOXKHOCTEHN KaKJI0TO YJieHa KOJUIEKTHBA,

MP 33 OPUHUMATh LEIU COBMECTHOM JEATEIBHOCTH, OPTaHU30BBIBATh U
KOOPJIAMHUPOBATh ACHCTBUSA 110 €€ JOCTHKEHHIO: COCTABJIATH IUIaH
NEUCTBUM, PacHpeleisaTh POJU C y4€TOM MHEHHUH YYaCTHHKOB
00CYX/1aTh pe3ylbTaThl COBMECTHOM paOOTHI;

MP 34 OLICHMBATh KayeCTBO CBOEr0 BKJIAJa M KaXIOIO0 YYaCTHUKA
KOMaH/Ibl B OOIIMI pe3yJIbTaT O pa3padOTaHHBIM KPUTEPUSIM;

MP 35 npemyiaraTb HOBBIE NIPOEKTHI, OLIEHUBATh MIECU C IIO3ULIUU
HOBU3HBI, OPUTMHAIIBHOCTH, IPAKTUYECKON 3HAYUMOCTH;

MP 37 OCYLIECTBJIATh IMO3UTUBHOE CTPAaTErMYECKOE IIOBEJCHUE B
Pa3IMYHBIX CUTYalUsIX, MPOSIBIATH TBOPUYECTBO M BOOOpPAKEHUE,
ObITh MHUIIMATHBHBIM.

Osnanenue YHUBEPCAIbHBIMU peryasiTUBHBIMU JNENCTBUSAMM:

CaMOOpPraHU3aLHsL:

MP 38 CaMOCTOSITENIBHO OCYILIECTBIISITh MO3HABATENIBHYIO JIESITENBHOCTD,
BBISIBJIATH MPOOJIEMBI, CTaBUTh U (POPMYIUPOBATH COOCTBEHHBIE
3a7ayd B 00pa3oBaTENbHOM JIEATETBHOCTH U  KU3HEHHBIX
CUTYalMSIX;

MP 39 CaMOCTOSITENIbHO COCTaBJISATh IJIaH PELIEHUs! MPOOJIEMbI C YIETOM
UMEIOUINXCA ~ PECYpcoB, COOCTBEHHBIX  BO3MOXKHOCTEH U
IPEAIIOYTECHNM;

MP 40 J1aBaTh OLICHKY HOBBIM CUTYalLUsIM;

MP 41 paclMpsaTh pamMKd Y4YeOHOro IMpeAMeTa Ha OCHOBE JIMYHBIX
IIPEAIIOYTECHUM;

MP 42 JenaTh OCO3HAHHBIM BBIOOp, apryMEHTUpOBaTh €ro, OpaTh
OTBETCTBEHHOCTb 32 PEIICHUE;

MP 43 OIICHUBATh IPUOOPETCHHBIN OBIT;

MP 44 Croco0CTBOBaTh (DOPMUPOBAHUIO W TPOSBICHUIO IIMPOKOM
SPYAMIIMM B Pa3HbIX OOJIACTSAX 3HAHWM, MOCTOSHHO TOBBIIIATH
CBOI 00pa3oBaTeNbHbIN U KYJIbTYPHBIH YPOBEHbD;
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OBJ'IaI[eHI/Ie YHUBCPCAJIbHBIMHU PCTYIIATUBHBIMU HeﬁCTBHHMH: CAMOKOHTPOJIb:

MP 45 JaBaTh OLICHKY HOBBIM CUTyalUssM, BHOCUTb KOPPEKIHUBBHI B
NEATEIbHOCTh, OLICHUBATh COOTBETCTBUE PE3YJILTATOB LIETISIM;

MP 46 BJIa/ICTh HaBBIKAMH IMO3HABATEIHHOU pedieKkcuu Kak OCO3HaHUs
COBEpPLIAEMBIX JEUCTBUM M MBICIHUTENIBHBIX IIPOLIECCOB, HX
pPE3yNbTaTOB U OCHOBAHUM;

MP 47 UCIOJb30BaTh MpUEMBl pPeQIEKCUM MJI1 OLEHKH CHUTYalluH,
BbIOOpA BEPHOTO PEIICHUS;

MP 48 YMETh OLICHUBATh PUCKU M CBOEBPEMEHHO NPHHMMATh PELICHUS

110 UX CHHMXXCHHIO,

OBnazieHue YHUBEPCAJIbHBIMU PETYJIATUBHBIMU AeicTBUAMHU: [IpuHaTue ceds u

JIPYTHX;

MP 54

IIPUHUMATb ce6;1, IHOHHMMas CBOM HCAOCTAaTKHN U JOCTOMHCTBA,

MP 55

IMPUHUMATb MOTHUBBI U apIr'YMCHTBI APYIHUX HIOIIGﬁ IIpU aHaJIN3C
PE3YJILTATOB ACATCIILHOCTH,

MP 56

[Ipu3HaBaTh CBOE MPABO U MPABO JIPYTUX JIFOJIeH HA OMIHOKH

[IpenqmeTHbIE

pe3yNbTaThl OCBOCHUSI Y4EOHOTO MpeaMeTa::

[1Py01

c(hOpMHUPOBAHHOCTh TOHUMAHHUS POJIM (PUBHKUA B SKOHOMHUYECKOM,
TEXHOJIOTHYECKOH,  CONMaIbHOM HM  JITHYECKOM  cdepax
NEATEeIbHOCTU YEJIOBEKA; POJId U MecTa (PU3UKU B COBPEMEHHOM
HAYYHOW KapTUHE MHpPA; POJM ACTPOHOMHUU B NPAKTHYECKOUN
NEATEIbHOCTH YEJOBEKAa W JAIBHEUIIIEM HAYYHO-TEXHUYECKOM
pa3BUTHH,

ITPy02

chOpPMHUPOBAHHOCTh  CHUCTEMBbl  3HaHUH O  (PU3MYECKUX
3aKOHOMEPHOCTSIX, 3aKOHAX, TEOPUSX, IEUCTBYIOLIMX HA YPOBHIX
MUKPOMHMpPA, MakKpoMUpa W Meramupa, TMpeJICTaBICHUNA O
BceoOIeM xapakrepe (DU3MYECKUX 3aKOHOB; MPEICTABICHUN O
CTPYKTYyp€ TMOCTpOEHUsI (PU3MYECKOW TEOPUH, YTO TO3BOJIUT
O0CO3HaTh poJib (YHAAMEHTAJIbHBIX 3aKOHOB W TIPUHIIMIIOB B
COBPEMEHHBIX MPEJACTABICHUSIX O MPUPOAE, MOHATH TPAHUIIBI
MPUMEHUMOCTH TEOPUK, BO3MOKHOCTU WX MPUMEHEHHS MJIs
ONMCAHUS €CTECTBEHHOHAYYHBIX SIBJICHHUU U MTPOLECCOB,;

ITPy03

c(hOpPMUPOBAHHOCTh YMEHUS Pa3inyaTh YCJIOBHUS MPUMEHUMOCTHU
Mozener  (PU3MYECKUX TeI U IPOIECCOB  (SBIICHUM):
WHEpIMaJbHAsT ~ CHUCTEMa  OTCYeTa, MarepuaibHas  TOYKa,
PaBHOYCKOPEHHOE JBUKEHUE, CBOOOJHOE MajJieHue, aOCOJIIOTHO
yopyras nedopmarus, aOCONIOTHO ymOpyroe # aOCOIIOTHO
HEYIPYroe CTOJKHOBEHUS, MOJIENICH ras3a, KUJKOCTU U TBEPAOro
(KpUCTAIITMYECKOr0) Teja, WACAIbHOTO ras3a, TOUYCUHBIA 3aps,
OJIHOPOJIHOE AJIEKTPUUYECKOE MOJIe, OTHOPOJHOE MAarHUTHOE MOJIE,
rapMOHUYECKHE  KOJeOaHWs,  MaTeMaTHYeCKUA  MAasTHUK,
UJCATbHBIA TPYXUHHBIM MasSTHUK, TapMOHHUYCCKHWE BOJIHBI,
UACIbHBIA KOJIEOATENbHBIA KOHTYp, TOHKas JIMH3a; MOJeiei
aToma, aTOMHOTO Siipa U KBAHTOBOM MOJIENIN CBETA,
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[1Py04

c(hopMHUPOBAHHOCTH YMEHHUS OOBSCHSTH 0COOCHHOCTH
MPOTEeKaHUsT (PU3NYECKUX SIBICHUM: MEXaHWYECKOE JBWIKEHUE,
TEIUIOBOE JIBM>KEHUE YaCTHUIl BEIIECTBA, TEIJIOBOE pPaBHOBECHUE,
OpOyHOBCKOE MABWXEeHHE, MU(PQy3us, HCIApEHUE, KHUIICHHE W
KOHJICHCAIUsl, MUIABJICHUE W KPUCTAIUIM3AILMS, HAMPABICHHOCTh
TEIUIONEepeaul, dIEKTPU3alUU  TeJ, HSKBUIOTCHIMAIBLHOCTH
MMOBEPXHOCTU 3apsDKEHHOTO TMPOBOJHUKA, 3JIEKTPOMArHUTHOMN
UHAYKIIUY, CAMOMHIYKLIHMH, 3aBUCUMOCTH  COIPOTHUBIICHUS
NoJaynpoBOAHUKOB "p-" u  "n-TumoB" OT Temmeparyphl,
pe3oHaHca, WHTEpPEpEeHIIMH BOJH, AUQPPAKIUHU, IUCIIEPCHUH,
MIOJIHOTO BHYTPEHHETo oTpaxkeHus, (orodddexrt, duzudyeckue
MIPUHIIUIIBI CTIEKTPAILHOTO aHaIM3a U paboThI Jaszepa, "anbda-" u
"Oera-" pacmaapl sjep, raMMa-u3IydeHUe sJIep;

ITPy05

c(hOpMHUPOBAHHOCTh YMEHUI IPUMEHATH 3aKOHBI KIIACCUYECKOU
MEXaHHUKHU, MOJEKYISIPHON (DU3UKHU U TEPMOJIUHAMUKH,
ANEKTPOANHAMUKY, KBAHTOBOW (DU3UKU ISl aHAIU3A U
0OBSICHEHUS SIBJICHUU MUKPOMUPA, MAKpOMHpPaA U METaMupa,
paziauyaTh yCaoBHS (TPaHUIIbI, 007aCTH) MPUMEHIUMOCTH
(pU3HUECKUX 3aKOHOB, IOHUMATh BCEOOIINIT XapakTep
(dbyHIaMEHTAIbHBIX 3aKOHOB (3aKOH COXpPaHEHUS MEXaHUYECKON
JHEPIUH, 3aKOH COXPAHEHHS UMITYJIbCA, 3aKOH BCEMUPHOTO
TATOTEHUS, IIEPBBIN 3aKOH TEPMOJAUHAMUKY, 3aKOH COXPAHCHUS
AIEKTPUUECKOTO 3apsijia, 3aKOH COXpPaHEHUs YHEPTUN) U
OTPAHUYEHHOCTH UCIIOJIb30BAHUS YACTHBIX 3aKOHOB;
aHAIM3UPOBaTh GU3HUECKHUE MPOIECCHI, UCIIOJIb3YsI OCHOBHbIE
TMOJIOKEHHUSI, 3AKOHBI ¥ 3aKOHOMEPHOCTH OTHOCUTEIBHOCTh
MEXaHUUYECKOTO JIBIKEHUS, (DOPMYJIbI KHHEMATUKU
PaBHOYCKOPEHHOTO JIBUKEHUSI, peoOpa3zoBanus ["anues aist
CKOPOCTH M TIEpEeMENIEHHUs], TP 3aKoHa HproTOHA, TpUHITUIT
OTHOCUTENILHOCTHU ["anumnes, 3aKOH BCEMUPHOTO TATOTEHUS,
3aKOHBI COXPAHEHUS UMITYJIbCA U MEXaHUYECKOW SHEPTHUH, CBSI3b
PabOThI CUIIBI C UBMEHEHUEM MEXAHUYECKON SHEPIUH, YCIOBUS
pPaBHOBECHS TBEPAOTO TEJIA; CBA3b JABJICHUS UICAIBHOTO ra3a co
CpeHEeN KUHETUYECKOM SHEPTUEN TEIJIOBOIO IBUKECHUS U
KOHIIEHTpALIMEN €r0 MOJIEKYJI, CBSI3b TEMIIEPATYPhI BELIECTBA CO
CpeIHEN KHUHETUYECKON SHEPTUEUN €ro YacTUll, CBSA3b JaBJICHUS
WJICAUTBHOTO ra3a ¢ KOHUEHTPALMEN MOJIEKYJ U €r0
TeMIeparypou, ypaBuenue Menaeneea-Knanepona, nepBbii
3aKOH TEPMOJAUHAMUKH, 3a4KOH COXPAHEHUSI SHEPTUU B TETJIOBBIX
IIPOLIECCAX; 3aKOH COXPAHEHHUS IIEKTPUUYECKOTO 3apsaaa, 3aKOH
Kynona, noTeHUManbHOCTh 3JIEKTPOCTATHYECKOTO TIOJIsI, TPUHITUIT
CyNEPIIO3ULINU IEKTPUUECKHUX MOJIeH, 3akoHa KynoHa; 3aKOHbI
Oma aj1s1 ydacTka UEenu U JJIs1 3aMKHYTOM 3JIEKTPUYECKOW LIETH,
3aKOH JIkoyns-JIeHna, 3aK0H 2JIEKTPOMarHUTHOM MHIYKIUH,




npasBuio JIeHna, mocrynarsl CHENUAIIBHON TEOPUU
OTHOCHUTEJILHOCTU DUHINITeHA, ypaBHEHUE DUHINTEIHA 11
doTorddexra, mepBhIiA U BTOPOI MOCTYIaThl bopa, mpuHIUn
HeomnpeaenenHoctu ['elizeHOepra, 3aK0H COXpaHeHus 3apsia,
MacCOBOT'0 YHCJia U DHEPTUU B SIACPHBIX PEAKIUAX, 3aKOH
PaAMOAaKTUBHOTO PACIIA/Ia;

ITPy06

C(l)OpMPIpOBaHHOCTB YMeHI/Iﬁ INPpUMCHATHL OCHOBOIIOJAraromuce
ACTPOHOMHUYCCKHUC IIOHATUA, TCOPHUU M 3dKOHBI IJIA aHAJIM3d U
00BICHCHUS (bI/ISI/I‘ICCKI/IX IMPpOHCCCOB IIPOUCXOIAININX Ha 3BC3/1aX,
B 3BC3JHBIX CHCTCMAX, B MEKTaJIaKTUIECKOU cpecac, ABUIKCHUA
HeOECHBIX TCJI, O9BOJIIOIINHU 3BC3 U BCGHGHHOﬁ;

[1PyQ7

c(hOPMHUPOBAHHOCTh YMEHHHA WCCIAEAOBATh W aHAIM3UPOBATH
pa3HooOpa3Hble (DU3MUECKHUE SBICHHS M CBOWCTBA OOBEKTOB,
MIPOBOJIUTH CAMOCTOSITEIIbHBIE HCCIICIOBAaHUS B peEaJbHBIX |
7a00paTOPHBIX  YCIOBHUSAX,  YHTaTh W aHAJU3UPOBATH
XapaKTEPUCTHKU TPUOOPOB U YCTPOMUCTB, OOBSICHATH MPUHITAITHI
UX pabOThI;

ITPy08

c(OPMHUPOBAHHOCTh TMPEJCTABICHUNH O METOJaX MOJYYCHUS
HAyYHBIX ACTPOHOMHUYECKUX 3HAHWM; BIIAJICHUE YMEHUSIMHU
CaMOCTOSTENIbHO (POPMYIMPOBATH 11€JIb HCCIIeIOBaHUA (MIPOEKTA),
BBIJIBUTaTh THUIOTE3bl HA OCHOBE 3HAHHS OCHOBOIOJIATAKOIIUX
Gu3MUEeCKMX 3aKOHOMEPHOCTEH U 3aKOHOB, TIPOBEPATH UX
AKCIIEPUMEHTAILHBIMU CPEICTBAMU; IUIAHUPOBATh U TPOBOIUTH
dbu3uYeCcKre SKCIEPUMEHTHI, OINHUCHIBATh U aHAJIM3UPOBATH
MOJIYYCHHYIO TP BBIMOJHEHUH HJKCIEpUMEHTa HWHGOpPMAIHIO,
OMpPEJENsITh JOCTOBEPHOCTh MOJTYYEHHOTO pe3yJIbTaTa;

ITPy09

c(OpMHUPOBAHHOCTh YMEHUSI pEIIaTh PACUETHBIE 3a7a4H C SIBHO
3alaHHOM W HESBHO 3aJaHHOM (U3MYECKOW MOJENbI0: Ha
OCHOBAaHUHM aHaju3a YCJIOBMs BBIOMpATh (PU3NYECKUE MOJEIH,
OTBeHaronye TpeOOBaHUAM 3aJlayd, MPUMEHSATH (OPMYIIHI,
3aKOHBI, 3aKOHOMEPHOCTH U MOCTYJIaThl (PU3NUECKUX TEOPHUM IpU
UCIIOJIb30BAHUM MAaTEMaTHYeCKHX METOAOB pelIeHus 3ajad,
IPOBOJNTh PACUYETHl HA OCHOBAHMHM HMMEIOIINXCS JIaHHBIX,
aHaJM3UPOBATh PE3YyJIbTAThl U KOPPEKTUPOBATH METO/IbI PELLICHUS
C Y4YETOM IMOJYYEHHBIX pEe3yJbTaTOB; pEIIaTh KayeCTBEHHBIE
3a1ayu, TpeOyrolue MPUMEHEHUs 3HAHUW W3 Pa3HbIX pa3/iesioB
MIKOJIBHOTO Kypca (PU3MKHM, a TakXKe HWHTErpalud 3HAHUU U3
OPYrUX MPEIMETOB €CTECTBEHHOHAYYHOI'O IHUKJIA: BBICTPAUBATh
JIOTUYECKYH) LEMOYKY PACCYyXIACHUW C OMOPOM HA HU3YUYCHHBIC
3aKOHBI, 3AKOHOMEPHOCTH U (PU3NYECKUE SIBIICHHUS;

[1Py10

c(hOpPMHUPOBAHHOCTh YMCHUW aHAIM3UPOBATh M  OICHUBATh
MOCEACTBUS OBITOBOM M IPOU3BOJCTBEHHOW JIESITEIHLHOCTH
YeJI0BeKa, CBSI3aHHOW C (PM3MUECKUMHM IpoIecCaMU, C ITO3HMITHI
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AKOJIOTHYECKON O€30ITaCHOCTH; NPEACTABICHUNA O PaliOHAILHOM
NPUPOJONOIB30BAHNHA, a TaKXe€ Pa3yMHOM MCIOJb30BAHUU
JTOCTH)KCHUW HAYKW W TEXHOJIOTUM ISl JAbHEHIIETO Pa3BUTUS
YeJIOBEYSCKOro o0IIecTBa;

ITPy11

OBJIAJICHUE Pa3UYHBIMH CIIOCOO0aMH paboThl ¢ WHGOpPMAITUCH
(Gu3HUeCcKOro CoACpKaHUA C WCIOJb30BAaHMEM COBPEMEHHBIX
UH(OPMAITMOHHBIX TEXHOJIOTUM, Pa3BUTHE YMEHUM KPUTHUYECKOTO
aHaJIM3a U OLICHKHU JOCTOBEPHOCTH MOJTy4yaeMoil nHbOopMaIny;

[TPy12

OBJIAJICHUE OpPraHU3allMOHHBIMU U TO3HABATEIHLHBIMU YMEHUSIMHU
CaMOCTOSTENILHOTO TPHOOPETeHUs] HOBBIX 3HAHUW B IMpoIllecce
BBITIOJIHEHUS TPOEKTHBIX M y4eOHO-HCCIENOBATEIbCKUX PaboT,
YMEHHUSIMUA paboTaTh B TPYyHINe C BBINOJHEHUEM Pa3TUYHBIX
COIMAJTBHBIX POJICH, TUIAHUPOBATH Pa0OTy TPYMIIBI, PAIIMOHATLHO
pacrpenensiTb JeATeNIbHOCTh B HECTAaHJAAPTHBIX CUTYyalUsX,
aJIeKBaTHO OIICHUBATh BKJIAJ KaXJOTO M3 YYaCTHUKOB TPYIIIHI B
pelIeHrue paccMaTpuBaeMon MPOOJIEMBI;

[1Py13

c(hOpMHUPOBAHHOCTh MOTHUBALIMM K Oyayiied mpodeccuoHambHOMI
AESTENIbBHOCTH 10  CHEHHAIBHOCTAM  (PU3UKO-TEXHUYECKOTO
npodus.




2. CTPYKTYPA U COAEPKAHUME JUCIIUIT/IMHBI

2.1. O6beM AUCHMILIMHBI U BUABI Y4eOHO#i padoThl

Bup yuebHoit paboTh O0Bem yacos
MakcumanbHasi ydeOHAs Harpy3Ka (Bcero) 192
Oos13aTesqbHasi ayIMTOPHAsA YueOHasi HATPY3Ka (Bcero) 192

B TOM 4YHcJie:

Jlekuuu 56
JabopaToOpHbIe 3aHATHS 40
NMpaKTHYeCKHe 3aHATHS 78

Hrorosast arrectanus B hopme - 1K, IK3aMeH

2.2. Coep:xaHue y4eOHOI0 NpeiMeTa KO HAUMEHOBaHUe

Paznen 1. HayuHblid MeTO O3HAHUS TPUPO/IBI.

®duszrka — QpyHgaMeHTanbHas Hayka o npupojae. HayuHblii MeToa no3HaHus u
METO/Ibl UCCIIETOBaHUS (PU3NUECKUX SBJICHUM.

OKCIEpUMEHT M TEOpHUsl B Ipoliecce Mo3HaHus npupoasl. Habmrogenue u
AKCIIEPUMEHT B (PU3UKE.

CrocoObl  u3MepeHus: (PU3MYECKHX BEIMYMH (QHAJIOrOBbIE W IU(POBBIC
M3MEPUTEIIbHBIE MPUOOPBI, KOMIBIOTEPHBIE TaTYUKOBBIE CUCTEMBI).

[TorpemHocT  u3MepeHUil  GU3MUECKUX  BeMWYMH  (aOCOJIOTHAsT |
OTHOCHTEIIbHASA).

MopnenupoBanue QU3NYECKUX SIBJIEHUM M MPOLIECCOB (MaTepHalibHAsl TOYKA,
a0COJIIOTHO TBEPHIOE TEIO, UJIeaNbHAS )KUIKOCTb, UJCAIbHBIN a3, TOUCUHBIH 3apsn).
I'mnore3a. ®U3MYECKUI 3aKO0H, TPAHULIBI €0 MPUMEHUMOCTU. PU3NYECKAsS] TEOPHS.

Ponp u mecto ¢usuku B (HOpPMHPOBAHUM COBPEMEHHOW HAyYHOW KapTHUHBI
MUpa, B IPAKTUYECKON IE€ATEIbHOCTH JIFOEH.

VYyeHndeckuil 3KCIIEpUMEHT, J1a00paTopHbIe PadO0ThI, MPAKTUKYM.

M3mepeHne cuiibl TOKa M HaOpsDKEHHWST B LENM IOCTOSHHOIO TOKAa IpH
MOMOILM aHAJIOTOBBIX U IIU(POBBIX U3MEPUTEIBHBIX TPUOOPOB.

3HaKkoMCTBO ¢ 1M(ppoBoil nadoparopueil no ¢usuke. [Tpumepsl n3mMepeHus
(u3nYeCKUX BETUYHMH TP MOMOIIY KOMIBIOTEPHBIX JaTUUKOB.

Pa3nern 2. MexaHuka.



Tema 1. Kunemaruka.

Mexannueckoe nBHKeHUE. OTHOCUTEIBHOCTh MEXAHUYECKOTO JIBUKEHUS.
Cucrema oTcuéra.

[Ipsimas u oOpaTHas 3a/1a4l MEXAHHUKHU.

Pannyc-BeKTOp MaTrepuallbHOM TOUYKH, €r0 MPOEKIMM Ha OCU CHCTEMBI
koopauHat. Tpaekropusi.

[lepemernenue, CKOpocTh (CpelHsAsS CKOPOCTh, MTHOBEHHasi CKOPOCTb) U
YCKOPEHHE MaTepUaJbHOW TOYKH, MX IPOCKIHUH HAa OCHU CHCTEMBbI KOOPAUHAT.
CroxeHune nepeMenieHnuil U CI0KEHUE CKOPOCTEM.

PaBHOMEpPHOE M PaBHOYCKOPEHHOE MPSIMOJIUHENHOE NBUKEHUE. 3aBUCUMOCTD
KOOPAMHAT, CKOPOCTH, YCKOPEHHS U MYTH MATEPUAIBHOM TOYKU OT BPEMEHU U UX
rpaduKu.

CBoOosHOE majzeHue. YCKOpeHHe CBOOOJHOTO majeHus. [[BrkeHue Tena,
OpOIIEHHOTO TOJI YIJIOM K TOPU30HTY. 3aBUCHMOCTh KOOPJMHAT, CKOPOCTH U
YCKOPEHHS MaTepUATILHON TOYKH OT BPEMEHU U UX TpaUKU.

KpuBonmHenHOE  ABWKEHHE. [[BHOKEHME  MATEpHAIIBHOM  TOYKH IO
OKPYXXKHOCTH. YTJIOBas W JIMHEWHas ckopocTh. [lepmom u yacrota oOpaieHus.
LenTpocTpeMutensHoe (HOPMAJIbHOE), KacaTelbHOE (TaHIM€HUUAIbHOE) M IOJIHOE
YCKOPEHNE MaTEPUAIBHON TOUKH.

TexHuyeckue yCTpOWCTBA W TEXHOJOTMYECKHE TMPOLIECCHI: CHUIOMETD,
JBIKEHUE CHAPSAJIOB, LIEMHBIC, IECTEPEHUATHIC U PEMEHHBIE TIepeau, CKOPOCTHBIC
TUQTHL.

JemoHncTpanum.

Mogenb cuctembl OTCU€Ta, WLTIOCTpAIUs KHUHEMAaTHYECKUX XapaKTEPUCTHK
JBH>KCHUSL.

CnocoObI ucclief0BaHNs IBUKEHUN.

Nnnroctpanus npeeibHOro NepPexo/ia U U3MEPEHNE MTHOBEHHOM CKOPOCTH.

[IpeoOpazoBanne NBMKECHUN ¢ MCIIOJIB30BAaHUEM MEXaHU3MOB.

[Tamenue Tes B BO3yX€E U B pa3peKEHHOM MTPOCTPAHCTBE.

HaGnronenne nBwKeHUs Tena, OPOIIEHHOTO IOJ] YoM K TOPU30HTY U
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TOPU30HTANBHO.

HamnpaBnenue CKOpoOCTH IPU ABUKEHUH 110 OKPYKHOCTH.

[IpeoOpa3zoBaHue yrI0BOW CKOPOCTH B PEIYKTOPE.

CpaBHeHUE MyTel, TPAEKTOPUA, CKOPOCTEW IBUKEHHUS OJJHOTO U TOTO K€ TEJa
B Pa3HBIX CUCTEMAX OTCYETA.

YyeHndyeckuit SKCIIEpUMEHT, JIa00paTOpHbIE PAOOTHI, MPAKTUKYM.

N3ydeHne HEpaBHOMEPHOIO JIBMKEHUS C LIEJIBIO ONMPEAEICHUS MTHOBEHHOM
CKOPOCTH.

N3mepeHne yCKOpeHHsI IIPU MPSIMOJIMHEWHOM PaBHOYCKOPEHHOM JBUKECHUH
10 HAKJIOHHOM IIJIOCKOCTH.

HccenmenoBanne 3aBUCUMOCTH IYTH OT BpPEMEHUM NP PABHOYCKOPEHHOM
JIBUKEHUU.

WU3mepenne  ycKOpeHHs ~ CBOOOJHOIO najeHus (PEKOMEHI0BaHO
UCIIOJIb30BaHue UG POBOI JabopaTOpun).

W3ydyeHue JBMKEHMsI Tena, OpPOLIEHHOrO TOpu3oHTanbHO. IIpoBepka
TUITOTE3BI O MPSMOU MTPONOPLHOHAIBHON 3aBUCUMOCTH MEXKIY AAIBHOCTBIO MOJETA
Y HA4aJIbHOM CKOPOCTBIO TEA.

N3ydeHne nBMKEHUSA Tela MO OKPYKHOCTHM C TOCTOSHHOW II0 MOJIYJIIO
CKOPOCTBIO.

HccnenoBanue 3aBUCUMOCTH TepHoa oOpallleHusi KOHHYECKOro MasiTHUKa OT
€ro IMapaMeTpOB.

Tema 2. JIunamuka.

[lepBbii 3axk0oH Hprorona. MuHeprmaneHble cuctembl oTcu€ra. I[lpuHIMN
oTHocUTeNbHOCTH ['anmunes. HeuHepuuanbHbie CHUCTEMBI OTCuéTa (OmpenesieHue,
MIPUMEPBHI).

Macca tena. Cuna. [IpyHIun cynepno3unmuu Cuil.

Bropoii 3akoH HproToHa 1151 MatepranbHON TOUYKH.

Tpernii 3akoH HproTOHA 151 MarepranbHbBIX TOYEK.

3aKOH BCEMUPHOTO TATOTEHHS. ODKBHBAJICHTHOCTh TI'PABUTALIMOHHON H

WHEPTHOM MACCHI.



Cuna TskecTd. 3aBUCHUMOCTb YCKOPEHHUSI CBOOOJHOTO MaJ€HUs OT BBICOTHI
HaJl MOBEPXHOCTHIO IJIAHETHI U OT reorpaduueckoil MupoThl. JBukeHnEe HEOECHBIX
TEN U UX CIyTHUKOB. 3akoHbl Keruiepa. [lepBas kocMuyeckast CKOpOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec tema. Bec Tena, nBmkymerocs ¢
YCKOpPEHHEM.

Cuna tpenus. Cyxoe TpeHue. Cuila TpEeHHsI CKOJIBKEHHS W CHJIAa TPEHUS
nokosi. Koapduuuent tpenus. Cuna CONPOTHUBICHUS TPU JABUKCHUU Tella B
YKUAJIKOCTH WJIH Ta3e, €€ 3aBUCHUMOCTb OT CKOPOCTH OTHOCUTEIIBHOTO JIBUKECHHS.

Hasnenune. ['mapocratnueckoe napienue. Cuna Apxumena.

TexHH4ecKkrue yCTpPOMCTBA M TEXHOJOTUYECKUE IMPOLECCHl: MOAIIUITHUKH,
JIBUKEHUE UCKYCCTBEHHBIX CITYTHHKOB.

JlemoHCTpanum.

HaOnronenue nBUXEHUS TE B MHEPIUMATBHBIX U HEMHEPIMAIBHBIX CHCTEMaXxX
OTCYETA.

[IpuHIUIT OTHOCUTEIBHOCTH.

Kauenne nByX HMIMHIPOB WM IIAPOB PA3HOM MAacChl C OJWHAKOBBIM
YCKOPEHUEM OTHOCUTEIIBHO HEMHEPLIMAIBHONU CUCTEMBI OTCUETA.

CpaBHeHUE PaBHOAECHCTBYIONIECH MPUIIOKEHHBIX K TEIIy CHJI C TPOU3BEICHUEM
MacChl T€JIa Ha €r0 YCKOPEHHUE B MHEPLUUAIILHON CUCTEME OTCUETA.

PaBeHCTBO cHJI, BOBHUKAIOIINX B PE3YJIbTATE B3aUMOIEUCTBUS TEIL.

N3Mepenune macc 1o B3auMOACHCTBUIO.

HesecomocTs.

Bec Tena npu yCKOpEHHOM MOIBEME U MTAICHUH.

[{eHTpoOeKHBIE MEXaHU3MBI.

CpaBHeHUE CUJT TPEHUS MMOKOSI, KAYEHUS U CKOJIbKEHUSI.

YuyeHnueckui SKCIEPUMEHT, Ja00opaTopHbIe padOThI, MPAKTUKYM.

W3mepenne paBHOIEHUCTBYIOMICH CHII TIPHU JABUKEHUU OpycKa MO HAKJIOHHOM
IIJIOCKOCTH.

[IpoBepka THUMOTE3bl O HE3ABUCHMOCTH BPEMEHHM JBWIXKEHUSI Opycka IO
HAKJIOHHOW IUIOCKOCTHU HA 33JIaHHOE PACCTOSIHUE OT €r0 MaCCHhl.
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HccnenoBanre 3aBUCUMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIUX B IMPYXKUHE U
PE3MHOBOM 00pa3siie, oT ux aedopMaruu.

N3ydyeHne NBUAKEHHS CUCTEMBI TEII, CBSI3AHHBIX HUTHIO, IEPEKUHYTOU YEPE3
NErKui OJIOK.

N3mepenne koddhGUIMEHTa TPEHUS MO BEJIWYWHE YTIOBOTO KOod(hduimeHTa
3aBucUMOCTH Frp(N).

HccnenoBanue ABMKEHUST Opycka MO HAKJIOHHOM IJIOCKOCTH C NEPEMEHHBIM
KO3 (HUIIUEHTOM TPEHHUS.

N3ydeHne NBUKEHUS TPy3a Ha BaLy C TPEHUEM.

Tema 3. Cratuka TBEpIOTO TENA.

AOcomotHo TBEpmoe Teno. IloctynarenbHoe W BpamiaTelbHOE JABUXKECHUE
TBEPAOro Tena. MOMEHT CHiIbl OTHOCHUTEIIBHO OCH BpaulleHus. llnedo cuibl.
Cnoxenue cuil, MPUIOKEHHBIX K TBEpAOMY Teny. LleHTp TskecTu Tena.

Y ciioBusl paBHOBECHUS TBEPAOTO TEIA.

YcroiiunBoe, HeyCTOHYNBOE, O€3pa3TMIHOE PaBHOBECHE.

TexHuyeckue yCTPOMCTBA M TEXHOJOTHMYECKHE IIPOLIECCHI: KPOHILITEWH,
CTPOMTENBHBIN KpaH, pelI€TyaThle KOHCTPYKIIUU.

JemoHncTpanum.

VY cIi10BUsI paBHOBECHSL.

Buibl paBHOBECHS.

YuyeHnueckui SKCIEPUMEHT, Ja00paTOpHbIE padOThI, MPAKTUKYM.

HccnenoBanne yciOBUM paBHOBECHsS TBEPAOrO Tela, HMMEKOUIErT0 OCh
BpAILICHUS.

KoHcTpynpoBaHHe KPOHIITENHOB U PACUET CUII YIIPYTOCTH.

N3ydeHne ycTOMUMBOCTH TBEPAOTO TEJIA, UMEIOLIErO TUIOMIAAb OTIOPHI.

Tema 4. 3aKOHBI COXpaHEHHS] B MEXAHHKE.

Nmnynbc MaTepraibHOM TOYKH, CUCTEMBI MAaTEPUAJIbHBIX TOUEK. LeHTp Macc
CHUCTEMBbI MAaTEpUANIbHBIX TOUEK. Teopema o IBH>)KEHUU LIEHTPa Macc.

Nmnynbe CUiibl 1 UBMEHEHHUE UMITYJIbCA Tea.

3aKOH COXpaHEHUsS] UMITYJIbCA.



PeakTuBHOE BUXKEHUE.

MomMeHT umMIynabca marepuanbHOU TOYkKHM. IIpencraBieHue o coxpaHeHHH
MOMEHTA UMITYJIbCA B HEHTPAIBHBIX MOJIAX.

PabGora cuibl Ha MajnoM W Ha KOHEYHOM MepeMmenieHuu. ['paduueckoe
MIPEACTABICHUE PAOOTHI CUIIBI.

MoOITHOCTb CHUIIBL.

Kunernueckass »Heprust marepuanbHOM TOUYkd. Teopema 00 H3MEHEHUU
KMHETUYECKOW SHEPTUN MATEPUAIBHOU TOYKH.

[loreHuManbHBIE W HENOTEHIMaNbHbIE CWiIbl. [loTeHnManbHas >Heprus.
[loTeHumanbHas 3Heprusi ynpyro aedopMHUpoOBaHHOM NpyxuHbl. [loTeHunanpHas
DHEPrus Tejla B OJHOPOAHOM I'PABUTALIMOHHOM noiie. [loTeHnumanpHas sHeprus tena
B TPaBUTALMOHHOM II0JIE OJHOPOJHOrO Iapa (BHYTpHM M BHe Iapa). Bropas
KOCMHYECKAsI CKOPOCTh. TpeThsi KOCMHYECKAst CKOPOCTb.

CBs13p pa0OTHI HEMOTEHIUANBHBIX CUJI C U3MEHEHUEM MEXaHUYECKOW dHEPIruu
CUCTEMBI TeJl. 3aKOH COXPAaHEHHsI MEXaHUYECKOW SHEPTUH.

VYrpyrue u Heynpyrue CTOJIKHOBEHHS.

YpaBHenue bepHymM mid UACAIBHOW JKUIKOCTH KaK CIEACTBUE 3aKOHA
COXpPaHEHUSI MEXaHUUYECKON YHEPTHH.

TexHuyeckne yCTpOMCTBA U TEXHOJIOTMYECKHUE MPOLECCHI: ABUKEHHUE PAKET,
BOJIOMET, KONIEP, MPYKUHHBIN MUCTOJIET, TUPOCKOI, (UTYPHOE KaTaHUE HA KOHbKAX.

JemoHncTpanum.

3aKOH COXpaHEHUs UMITYJIbCA.

PeakTtuBHOE IBHKEHUE.

N3mepeHne MOITHOCTHU CHUJIBI.

W3meHeHne sHepruM Teja MPU COBEPIICHUN PaOOTHI.

B3auMHbIe npeBpalieHUuss KUHETUYECKOM W IOTCHIMAIBbHOU JHEPruy IpU
JNEHUCTBUH Ha TEJIO CWJIBI TSHYKECTH U CUIIBI YIIPYTOCTH.

CoxpaHeHue SHEpTuu Mpu CBOOOIHOM Ma/ICHUU.

VYyeHnndeckuil 3KCIIEpUMEHT, J1a00paTopHble PadO0ThI, MPAKTUKYM.

W3mepeHne nMiysibea Tea 1o TOpMO3HOMY ITYTH.
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N3mepenue cuiibl TSTH, CKOPOCTH MOJIETH 3JIEKTPOMOOMIIS U MOITHOCTH CHJIBI
TATH.

CpaBHEHHE U3MEHEHUS UMITYJIbCA TEJIA C UMITYJIbCOM CHUJIBIL.

HccnenoBanre COXpaHEHUs UMITYJIbCA IPU YIIPYTOM B3aUMOJICHCTBUM.

M3mepeHrne KHHETUYECKOM YHEPTHUM TEJIA 10 TOPMO3HOMY ITyTH.

CpaBHeHHE U3MEHEHUs MOTEHIIMAIBLHOW SHEPTUM NPYKUHBI C pabOTON CHIIBI
TPEHUS.

Omnpenenenve pabOThl CUIIBI TPEHHUS TPU JIBIXKEHUHM TeJa MO HAKIOHHOMN
MIJIOCKOCTH.

Paznen 3. MonekynspHas pusuka u TepMOAMHAMUKA.

Tema 1. OCHOBBI MONEKYIAPHO-KUHETUYECKON TEOPUH.

OcCHOBHBIE TOJIOKEHUS MoJieKyJsgspHO-kKuHeTnueckoi teopun (MKT), wux
onbITHOEe 0OocHOBaHue. [{uddy3us. bpoyHoBckoe ABMKeHHE. XapaKTep JABUKCHUS
U B3aUMOJICHCTBUS 4YaCTHUIL[ BellecTBa. MoJenu CTPOECHHUS TIa30B, XUIAKOCTEU U
TBEPABIX TEJI U 00BSICHEHNE CBOWCTB BELIECTBA HA OCHOBE 3TUX Mojeneil. Macca u
pazmepsl MoJiekya (aTtomoB). KonudecTBo BemiectBa. [locTtostnHas ABoraapo.

TemnoBoe paBHOBecue. Temmeparypa u crnocoObl €€ u3mepenus. lllkana
temneparyp Llenscus.

Mopens uaeanbHOTO raza B MOJIEKYJISIPHO-KMHETHYECKOM TEOPHUM: YACTHLBI
rasza JIBHXKYTCsS XaOTHYECKHU U HE B3aUMOJEUCTBYIOT APYT C APYIOM.

["azoBeie 3akoHbl. YpaBHeHue MenneneeBa—Kianeiipona. AOcoitoTHas
Temrneparypa (mkana temreparyp KenbBuna). 3akon [lanbroHa. M3omponeccsl B
UJealbHOM Ta3e C T[IOCTOSIHHBIM KOJIMYECTBOM BemecTBa. [ 'paduueckoe
MPEACTABICHUE U30MPOLECCOB: U30TEPMA, U30XO0Pa, U300apa.

CBsi3b  MEXIy JIaBJICHUEM M  CpeJHEH KHUHETHYECKON  SHepruei
NOCTYIATEILHOTO TEIJIOBOTO JBHXKEHUS MOJIEKYJl HACATbHOrO Ta3a (OCHOBHOE
YPaBHEHUE MOJIEKYJIIPHO-KUHETUYECKON TEOPUU UACAIBHOIO ra3a).

CBs13b a0COMIOTHOM TeMIIEpaTyphbl TEPMOJUHAMUYECKON CUCTEMBI CO CPETHEH
KUHETUYECKOU DHEPTUEH ITOCTYIIATENbHOIO TENJIOBOIO IBMYKEHUS €€ YaCTULL.

TexHn4eckrue yCTpOMCTBA M TEXHOJOTHYECKHE ITPOLECCHL: TEPMOMETD,
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OapomeTp, MoTyYeHue HaHOMaTepUaoB.

JlemoHCcTpauuu.

Mopenu nBuKeHNs YaCTHLl BEIIECTBA.

Monenb 6pOyHOBCKOTO ABUKEHUS.

Bueoponuk ¢ 3anuchi0 peaibHOro OPOYHOBCKOI'O JIBUKEHUS.

Huddys3ust sxkuaKocTe.

Mogaens onbita IlITepHa.

[IpuTsKeHUE MOJIEKYI.

Mopenu KpucTamIn4ecKuX pemeToK.

HabGnrogenue u rcciieqoBaHuE U30IPOLIECCOB.

Y4yeHn4eCcKui FKCIIEPUMEHT, JIaDOPATOPHBIE PAOOTHI, MPAKTUKYM.

HccnenoBanne 1mponecca YCTAaHOBIEHUS TEIUIOBOIO PaBHOBECUS IIPU
TEMI000MEHE MEXKIY TOPSUYE U XOJIOAHOU BOJOMA.

N3ydyeHne uU30TEpMUYECKOro Ipouecca (PEKOMEHIOBAHO HCIOJIb30BaHUE
1upoBoit TabopaTopun).

N3ydyeHnne n30X0pHOTO Mpolecca.

N3ydenue nzobapHoro npoiecca.

[IpoBepka ypaBHEHUSI COCTOSTHUSI.

Tema 2. TepmoanHamuka. TermoBbie MalIuHBL.

Tepmogunamuueckas (TZ) cucrema. 3agaHue BHEIIHUX YCJIOBUM ISt
TEPMOJMHAMHYECKON CUCTEMBI. BHelIHNe 1 BHyTpeHHHE mapaMmeTpsl. [lapamerpsr
TEPMOJIMHAMHUYECKON CUCTEMBI KaK CPEIHUE 3HAYCHHS BEJIIMYMH, ONMCHIBAKOIINX €€
COCTOSIHME Ha MHUKPOCKOITMYECKOM YPOBHE.

HyneBoe Hawano TtepmoanHaMuku. (CaMONpPOM3BOJIBHAS — PEIAKCALIMS
TEPMOJIMHAMHUYECKON CUCTEMBI K TEIUIOBOMY PABHOBECHIO.

Mopens wuaealbHOrO rasa B TEPMOJWHAMUKE — CHUCTEMA YpaBHEHMIL:
ypaBHeHHe MeHnneneeBa—Knanepona W BBIpaXEHHUE ISl BHYTPEHHEW SHEPIUU.
VYcioBusT TPUMEHUMOCTH 3TOW MOJEIN: HU3Kas KOHILIEHTPALMS YaCTHUL, BBICOKHE
TeMmneparypsl. BolpakeHue i1 BHYTPEHHEH SHEPTUM OJHOATOMHOIO HIEAaTBbHOTO
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KBazucraruueckue U HeCTaTUYECKUE MPOLIECCHI.

DneMeHTapHas paboTa B TepMoAMHaAMuKe. Boruucienue paboTel o rpaduky
rporecca Ha pV-auarpamme.

Temonepegaya  kKak  cnoco0 — M3MEHEHUsS ~ BHYTPEHHEH  DHEpruu
TEPMOJUHAMHYECKOH  cHcTeMbl 0Oe3  coBepmieHusi pabotel.  KonBekius,
TEIJIONPOBOIHOCTD, U3TTyUEHHUE.

KomuuectBo Ttemnotel. TemmoémMkocTs Tena. YjenbHas W MOJSpHas
TEIUIOEMKOCTH BeIeCTBa. YpaBHeHHe Maiiepa. YaenpHas TeEIUIOTa CrOpPaHMs
ToruiBa. Pacu€r KoimmyecTBa TEMNIOTH Tpu Terwionepenade. llonstue 00
aauabaTHOM IpoIlecce.

[lepBbIii 3aKOH TEPMOJNHAMUKHA. BHYTpeHHsIs dHEpTHsl. KOIMYECTBO TEIUIOTHI
U paboTa Kak Mepbl HM3MEHEHUS BHYTPEHHEH OHHEPrud TEPMOJIMHAMUYECKOU
CUCTEMBI.

Btopoii 3akOH TEpMOJMHAMHUKH JI1 PABHOBECHBIX IIPOLIECCOB: YEpeE3
3aJIaHHOE PABHOBECHOE COCTOSIHHE TEPMOJUHAMUYECKOW CHCTEMBI IPOXOAUT
eMHCTBEHHAas aauadara. AOCOIIOTHAS TeMIlepaTypa.

BTtopoii 3akOH TEpMOJWHAMHMKH i1  HEPABHOBECHBIX  IPOLECCOB:
HEBO3MOXHO TepeaaTh TEIJIOTY OT 0oJiee XOJIOJHOTO Tella K 0ojiee HarpeTtoMmy 0e3
komneHcanuu (Knaysuyc). HeoOpatumMocTh IpUpOTHBIX MPOIECCOB.

[TpuHuMIE! HeicTBUA TertoBbiX MamuH. KIT/I.

Maxkcumansnoe 3nauenue KII/I. Hukin Kapho.

DKOJIOTUYECKHE aCIEKThl MCIOJIb30BAaHMS TEIUIOBBIX JBUTrareneil. TemnoBoe
3arpsi3HEHHE OKPYKAIOIIEH Cpe/ibl.

TexHUYecKue YCTpPOWCTBA M TEXHOJOTMYECKHUE MPOLECCHI: XOJOAWIbHUK,
KOHJUITMOHEDP, AW3EIbHBIM W KapOIOpaTOpPHBIM JBUTATENH, TapoBas TypOWHA,
NOJIyYCHHE CBEPXHU3KUX TEMIEpaTyp, YTWIM3ALUs «TEIUIOBBIX» OTXOAOB C
WCIIOJIb30BaHUEM TEIJIOBOTO HACOCA, YTHUIIM3AlUs OMOOPTaHUYECKOTO TOTUIMBA JIJIS
BBIPAOOTKHU «TETUIOBO» U DJICKTPOIHEPTHH.

JlemoHcTpanuu.

H3menenue Temneparypsl pu aanadaTudeckoM pacIlIupeHUN.
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Bo3ayuiHoe orauso.

CpaBHeHUE yAENBHBIX TEIUNIOEMKOCTEN BEILIECTB.

CriocoObI M3MEHEHMSI BHYTPEHHEH YHEPTHUH.

HccnenoBanue anquabaTHOrO Mpolecca.

KommnbroTepHbie MOJIETN TEMJIOBBIX IBUTATEIICH.

VYyeHndeckuil SKCIIEpUMEHT, J1a00paTopHbie PaOdOThI, MPAKTUKYM.

N3mepeHnne yaenbHON TEMIIOEMKOCTH.

HccenenoBanne nporecca OCTbIBaHUS BEIIECTBA.

HccnenoBanue anuabaTHOrO Mpolecca.

M3yyeHue B3aMMOCBSI3M JHEPIUU MEXKMOJIEKYJISIPHOTO B3aUMOJECUCTBHUS U
TEMIIEPATYPhI KUTICHUS KUJTKOCTEH.

Tema 3. Arperatabie cocTOsiHUS BeniecTBa. Da3zoBbIe NEPEXOIBI.

[TapooOpa3oBanue u KoHjeHcamusi. McnmapeHue u KumeHue. YenabHas
TEIJI0Ta MapooOpPa30BaHUSI.

HacblllleHHbIE W HEHACHILICHHBbIE Mapbl. KadecTBEHHass 3aBUCHUMOCTD
IJIOTHOCTHU W JABJIEHUS HACBIIIEHHOTO Mapa OT TeEMIEpaTyphl, UX HE3aBUCUMOCTh OT
00bEMa HACBIIIEHHOTO Mapa. 3aBUCUMOCTb TeMIIEpaTyphl KUICHUS OT JIaBJICHUS B
HKUJKOCTH.

BnaxHocTh Bo3ayxa. AOCOIIOTHAA U OTHOCUTEIbHAS BIIAXKHOCTb.

TBépnoe teno. Kpucramnuueckue u amopdubie Tena. AHU3OTPOIUS CBOMCTB
kpuctaiuioB. [lmaBnenne wm KpucCTauM3auus. YAenbHAs TEIUIOTA IUIABJICHUS.
CyO6aumarms.

Hedopmanmu tBEpAOTro Tena. Pactsxkenue u cxarue. Capur. Moayns FOnra.
[Ipenen ynpyrux nedopmanuii.

TemnnoBoe pacmmpeHue KUAKOCTeH W TBEPABIX Tel, O0BEMHOE U JTMHEHHOE
pacipeHrie. AHTApMOHU3M TEIJIOBBIX KOJICOAHUIN YacTHI] BEIIECTBA KaK MpUYMHA
TEIJIOBOTO paclIMpeHus Tell (Ha KaUeCTBEHHOM YPOBHE).

[IpeoOpazoBanue sHEepTUn B Pa30BBIX MEPEXOaX.

YpaBHeHuUE TEII0BOTO OajaHca.

[ToBepxnocTtHOe HaTsKeHHE. KodapduimeHT MoBEepXHOCTHOTO HATSHKCHHUS.
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Kanunnspnasie aBnenus. JlaBneHue moj MUCKPUBIEHHOW MOBEPXHOCTHIO JKHJIKOCTH.
®opmyina Jlaruiaca.

TexHHYeCKHue yCTPOMCTBA M  TEXHOJOTHMYECKHE MPOLECCHI:  JKHUIKHE
KPUCTAJLIbI, COBPEMEHHBIE MAaTEPUAIIBI.

JlemoHcTpanum.

TemnnoBoe pacmpeHue.

CBOIICTBA HACBHILLICHHBIX TAPOB.

Kunenune. Kunenue npu nmoHn>X€HHOM JIaBJICHHM.

N3mepeHne cuitbl TOBEPXHOCTHOTO HATSKEHHUS.

OMBITH C MBUTBHBIMU TJIEHKAMH.

CmaunBaHue.

Kanumisipabie aBiIeHUS.

Moenu HEHBIOTOHOBCKOM JKHIKOCTH.

CriocoObl M3MepeHus BIaXKHOCTH.

HccnenoBanrie HarpeBaHus U IUIABJICHUS KPUCTAINIMYECKOTO BEIIECTBA.

Buasl nepopmaruii.

Hao6mronenne mansix aedopMariuid.

YueHnueckui SJKCIEPUMEHT, J1a00paToOpHbIe padOThI, MPAKTUKYM.

N3ydeHne 3aKOHOMEPHOCTEN UCTTAPEHUS JKUIKOCTEM.

N3mepenune yaenbHON TEIIOTHI TUIABJICHUS JIbA.

N3ydeHne CBOMCTB HACBIILIEHHBIX NTAPOB.

N3mepenne aOCOMOTHONW BIAXHOCTH BO3JyXa W OIIGHKAa MacCchl MapoB B
TIOMEIICHUH.

N3mepenue ko3¢ duiiieHTa MOBEPXHOCTHOTO HATSXKCHMUS.

N3mepenue moayns FOnra.

UccnenoBanne 3aBucuMocTH jaedopmaiid  pe3MHOBOro oOpasia oT
IIPUIIOKEHHON K HEMY CHJIBI.

Paznen 4. DnexkTpoauHaMuKa.

Tema 1. DnekTpuyeckoe noe.

OnekTpu3anusi Tel W €€ MpOsIBICHUs. JJEKTpuueckui 3apsia. JBa Buma
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JNEKTPUYECKUX 3apanoB. [IpOBONHUMKH, [HAJIEKTPUKA U  IOJYNPOBOJHUKH.
DJIeMEHTapHbBIN 3JIEKTPUUECKUN 3apsij. 3aKOH COXPAHEHHUS DJIIEKTPUUECKOTO 3apsaa.

B3aumoneiictBue 3apsinioB. Toueunsie 3apsaabl. 3akoH Kymona.

DiekTpuuecKkoe nojie. Ero geicTBre Ha IIEKTPUUYECKUE 3apsi/Ibl.

Hanpsoxkéanocts  anmektpudeckoro  mons.  [IpoOweinid  3apsin.  Jlunum
HaIpPsHKEHHOCTH JIEKTPUIECKOTO MoJst. OQHOPOIHOE ANEKTPUUYECKOE MOJIE.

[ToTeHIHAIBHOCTh AJNIEKTPOCTATUYECKOrO TMOoJs. Pa3HOCTh MOTEHLHAIOB M
HanpspkeHue. lloTeHumanbHas SHeprus 3apsga B 3JIEKTPOCTATHUYECKOM IIOJIE.
[ToreHnMan 3neKTpocTaTUYECKOro nojisi. CBsA3b HANPSKEHHOCTU TOJISI U PA3HOCTH
MOTEHIMANIOB ISl  3JIEKTPOCTATUYECKOTO Toyig (Kak OJHOPOJHOIO, Tak U
HEOTHOPOJTHOTO).

[TpuHIMI CYTIEPIIO3ULIMN AIEKTPUIECKUX MOJIEH.

[Tone Ttouewynoro 3apsiga. Ilose paBHOMEepHO 3apsbkeHHOM cdepsnl. Ilone
PaBHOMEpPHO 3apsDKEHHOTro 1Mo o0béMy miapa. [lone paBHOMEpHO 3apsKEHHOU
O0eckoHeyHOW miIockocTU. KapTuHbel JMHMHA HanpsHKEHHOCTH OSTUX THOJEH U
AKBUIIOTEHIIMAJIBHBIX IOBEPXHOCTEN.

[IpOBOTHUKH B 3JIEKTPOCTATUYECKOM IOJIE. Y CIIOBUE PABHOBECHS 3apsI/IOB.

JupnekTpuKku B AIEKTPOCTATUYECKOM noJie. HusnekTpruyeckas
MIPOHMIIAEMOCTh BEILIECTBA.

KonnencaTop. DneKTpOEMKOCTh KOHIEHCATOpA. DJIEKTPOEMKOCTH IIIOCKOTO
KOHJIEHCATOPA.

[TapayenbHOE coelMHEHHE KOHAEHCAaTOpoB. [locienoBarenpHoe cOeAMHEHUE
KOHJICHCATOPOB.

DHeprus 3apsKEHHOr0 KOHAEHcaTopa.

JIBrKeHWE 3apsyKEHHON YaCTULIBI B OJTHOPOJHOM 3JIEKTPUYECKOM TOJIE.

TexHu4eckue yCTpOWCTBA M TEXHOJIOTUYECKHUE IIPOLIECCHI: DJIEKTPOCKOIL,
AIIEKTPOMETpP, DJIEKTPOCTATUYECKash 3allliTa, 3a3eMJIEHHE JJIEKTPONpPUOOpOB,
KOHJIeHCaTopbl, Tenepatop Ban ne ['paada.

JlemoHcTpanuu.

Y CTpOUCTBO U MPUHIUII IEUCTBUS SJIEKTPOMETPA.
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DIIEKTPUYECKOE T0JIE€ 3aPSIKEHHBIX IAPUKOB.

DIIEKTPUYECKOE TOJIE€ ABYX 3apsIKEHHBIX MIACTHUH.

Monens anekTpoctatndeckoro reaeparopa (Ban ge ['paada).

[IpOBOAHUKH B IEKTPUUYECKOM IIOJIE.

DnekTpocTaTuueckas 3amuTa.

YCTpONCTBO U ACHUCTBUE KOHAECHCATOPA IIOCTOSHHONW U IEPEMEHHOM EMKOCTH.

3aBUCHUMOCTh  3JIEKTPOEMKOCTH IIOCKOIO KOHJEHCATopa OT IUIOIIaAH
IJIACTUH, PACCTOSTHUS MEXIAY HUMH U JUAJIEKTPHUUECKOU MPOHUIIAEMOCTH.

DHEPrust JIEKTPUIECKOTO MOJIS 3apsHKEHHOTO KOHIEHCATOpa.

3apsaKa U pa3psika KOHIEHCATOpa Yepe3 PE3UCTOP.

Y4yeHn4eCcKui FKCIIEPUMEHT, JIaDOPATOPHBIE PAOOTHI, MPAKTUKYM.

OueHka cui B3auMOJEHCTBUS 3apSyKEHHBIX TEI.

HabGnronenue npeBpallieHusi SHEPTUU 3apsHKEHHOTO KOHJEHCATOpa B SHEPTUIO
U3ITyYEHHUs CBETOIMOAA.

M3y4yeHue npoTeKkanys TOKa B €M, COAEPKaIEN KOHAEHCATOpP.

Pacnpenenenne pa3HOCTH MOTEHIMAJIOB (HampsiKEHUs ) pu
[IOCJIEIOBATEIIBHOM COEMHEHUU KOHAEHCATOPOB.

HccenenoBanue paspsga KOHAECHCATOPA YEPE3 PESUCTOP.

Tema 2. IIoCTOSTHHBIN ANEKTPUYECKUI TOK.

Cuia toka. [TocTosiHHBIN TOK.

VYcnoBust CylecTBOBAHMSI MOCTOSTHHOTO 3JIEKTPUYECKOro TOKa. MCTOYHHMKH
toka. Hanpsikenue U u O/1C E.

3akoH Oma 1 yyacTka LENu.

DIEKTPUYECKOE CONPOTUBIIEHNE. 3aBUCUMOCTh COMTPOTUBIIEHUS OJTHOPOIHOTO
MIPOBOJHMKA OT €ro JUIMHBl W IUIOIIAJX ITONEPEYHOIr0 CEYEHUs. Y IeNbHOE
CONIPOTHBJIEHUE BEILIECTBA.

[TocnenoBarenbHOE, MapauIebHOE, CMEIIAHHOE COEJUHEHUE ITPOBOJHUKOB.
Pacuér pa3BerBnéHHbIX dnekTpudeckux 1eneil. [Ipasmmna Kupxroda.

Pabota snextpuyeckoro Toka. 3akon [xoyns—JIenua.

MOUIIHOCTh 3NEKTPUYECKOr0 TOKa. TeryioBass MOIIHOCTb, BbIACIsIEMas Ha
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pe3ucrope.

OJIC 1 BHYTpEHHEE CONPOTUBIIEHUE UCTOYHUKA TOKA. 3aKkOH OMa 71 MOJIHOU
(3aMKHYTO#M) D2JIEKTpUYECKOM Ienu. MoIIHOCTh HCTOYHHMKA ToKa. KopoTkoe
3aMbIKaHHE.

KoHaeHcaTop B ey MOCTOSIHHOTO TOKA.

TexHuyeckne yCTpOHMCTBA M TEXHOJIOTMYECKHE MPOLECCHL: aMIEPMETD,
BOJIBTMETP, PEOCTAT, CUETUMK IIEKTPUUECKON SHEPTUU.

JlemoHcTpanum.

N3mepeHne CUITbl TOKA U HaIIPSKEHMUS.

HccnenoBanre 3aBUCMMOCTH CHJIBI TOKAa OT HANpsDKEHUS JJIs Pe3UCTopa,
JIaMITbl HAKaJIMBAaHUA U CBETOAMO/IA.

3aBUCUMOCTb CONPOTUBJICHUS LWIMHAPUYECKUX ITPOBOJHUKOB OT JUIMHBI,
IJIOIIAU TIOTIEPEYHOT0 CEYEHUS U MaTepuaa.

HccnenoBanye 3aBUCMMOCTH CUJIBI TOKA OT CONPOTHUBIIEHUS IPU ITOCTOSIHHOM
HaIPSKEHUH.

[Ipsamoe nzmepenne 3/]C. KopoTkoe 3aMbIKaHHE raJIbBAHUYECKOTO 3JIEMEHTA
1 OLICHKA BHYTPEHHETO COIPOTHUBIICHHUSI.

CrniocoObl coeMHeHHns UCTOYHUKOB Toka, DJIC GaTtapeil.

HccnenoBanre pa3HOCTH MOTEHIMATIOB MEXY MOJIIOCAMU UCTOYHHUKA TOKA OT
CWJIBI TOKA B LIEIIN.

YyeHndeckuil 3KCIIepUMEHT, J1a00paToOpHbIe PaOdOThI, MPAKTHKYM.

HccnenoBanye CMEIAHHOTO COEAMHEHUS PE3UCTOPOB.

N3mepenne yAaenbHOro CONPOTUBRIIEHUS TPOBOIHUKOB.

HccnenoBaHve 3aBUCUMOCTH CHJIBI TOKAa OT HANpsDKEHUS JJI  JIAMITBI
HaKaJIMBaHMUS.

YBenuuenue npeena u3MepeHus aMmrnepMerpa (BoJIbTMETPa).

N3mepenue D/1C 1 BHYTPEHHETO COMPOTHUBIIEHUS UCTOYHUKA TOKA.

HccnenoBanne 3apucumoctd DJ[C rajbBaHMYECKOrO 3JIEMEHTAa OT BPEMEHU
IpU KOPOTKOM 3aMbIKAHHH.

HccnenoBanre pa3HOCTH MOTEHIMATIOB MEX/LY MOJFOCAMU UCTOYHHMKA TOKA OT

2



CHUJIBI TOKA B LICTIH.

HccnenoBanre 3aBUCUMMOCTH MOJIE3HOW MOIIHOCTA MUCTOYHHKA TOKA OT CHUJIBI
TOKa.

Tema 3. Toku B pa3iMuHBIX Cpeax.

OnekTpuyeckas MNPOBOJMMOCTb  PAa3jIMYHBIX  BEHIECTB.  DJIEKTPOHHAS
IPOBOJAMMOCTh TBEPABIX METAILIOB. 3aBUCHUMOCTh COMNPOTUBIICHUS METAIIOB OT
Temneparypbl. CBEpXIIPOBOAUMOCTb.

DOnexkTpudecKkuid TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpOBOIHUKWY. CobOcTBeHHas U IpUMeCHast MIPOBOANUMOCTh
MOJIynpoBOHUKOB. CBoiicTBa p—N-niepexona. [1omynpoBoIHUKOBBIE TPUOOPBHI.

DJIEKTPUYECKUI TOK B BJICKTPOJMUTAX. DJIEKTPOIUTHYECKAS JUCCOLMALINS.
Onextposn3. 3akoHbl Dapajes Juisl JIEKTPOIIA3a.

DJIEeKTpUUEeCKHil TOK B ra3zax. CaMOCTOSTENbHBII M HECAMOCTOSITEIIbHBIN
paspsa. PazmuyHblie TUIIBI CAMOCTOSTENBHOTO pa3pana. Monnus. Ilnazma.

TexHuyeckue yCTpOMCTBA MU IIPAKTUYECKOE IPUMEHEHME: Tra30paspsiaHbIe
JaMIIbl, 3JEKTPOHHO-Iy4YeBas TpyOKa, MOJYIPOBOAHUKOBBIE MPUOOPHL: IHOJ,
TpaH3UCTOp, (HOTOIUO, CBETOMOI, TAIbBAaHUKA, paUHUPOBAHUE MEIH, BBIIIJIaBKA
AIIOMUHUS, DIEKTPOHHAS MUKPOCKOIIHS.

JemoHncTpanum.

3aBUCUMOCTB CONPOTUBJIEHUS METAJIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTB 3IEKTPOIUTOB.

3akoHsl 3ekTposm3a dapazes.

W ckpoBoii paspsa M NpOBOJAUMOCTb BO3yXaA.

CpaBHEHME MPOBOAMMOCTH METAIIJIOB U MTOJIYIIPOBOJHUKOB.

OAHOCTOPOHHSSI MPOBOAUMOCTD TUOAA.

YyeHndeckuii SKCIIEpUMEHT, J1a00paTOpHbIE PaOOTHI, MPAKTUKYM.

HabGmronenne ammekTpoimsa.

N3mepenne 3apsiaa OTHOBAJIEHTHOIO HOHA.

HccnenoBanre  3aBUCHUMOCTH  CONPOTHUBJIEHUS  TEPMOpE3UCTOpA  OT

TCMIICPATYPhI.



CHsTHE BOJBT — aMIIEPHON XapAKTEPUCTUKU JHOJIA.

Tema 4. MarauTHoe noJie.

B3aumonieiicTBUEe TIOCTOSIHHBIX MArHUTOB W NPOBOJHHUKOB C TOKOM.
MaruutHoe mnone. Bektop MarHuTHOW uWHAYKUMHW. [IpuHIun cynepno3unuu
MAarHUTHBIX TTOJIeN. JIMHUM MarHUTHON MHTYKIWH.

MarauTHoe 1oJsie MPOBOJHUKA C TOKOM (IIPSIMOTO MPOBOAHHUKA, KAaTYIIKH U
KpyroBoro Butka). OnsIT Ipcreaa.

Cuiia Amnepa, e€ HanpaBJI€HHUE U MOJTYJIb.

Cuua JlopeHua, e€ HanpaBIeHUE U MOAYJIb. J[BHKEHUE 3apSAKEHHON YaCTHUIBI
B OJJHOPOJIHOM MarHUTHOM mnoJje. Pabota cunsl JIopeHna.

MarnuTHoe none B BemectBe. deppomMarHeTuky, nmapa- U IMaMarHeTUKH.

TexHuueckue yCTpOWCTBA M TEXHOJOTHMYECKHUE MPOLECCHl: MPUMEHEHHE
MOCTOSIHHBIX ~ MarHuTOB,  DJIGKTPOMAarHUTOB,  TECTEp —  MYJIbTUMETP,
ANEKTPOJBUTATENH SIKOOU, YCKOPUTEIH 2JIEMEHTAPHBIX YaCTHII.

JlemoHCTpanum.

Kaptnaa JWHMM  WHAYKOMA ~ MarHUTHOTO  MOJII  ITOJIOCOBOTO W
10JIKOBOOOPA3HOTO MOCTOSIHHBIX MAarHUTOB.

Kaptrna nuHul MarHUTHOM MHIYKIMH TOJIS JUIMHHOTO MPSMOTO MPOBOAHUKA
Y 3aMKHYTOT'O KOJIBLIEBOT'O MPOBOJIHUKA, KATYIIKH C TOKOM.

B3aumoperncTBre 1ByX NPOBOJHUKOB C TOKOM.

Cuna Amnepa.

JevictBrue cuiel JIopeHI1a Ha HOHBI JJIEKTPOJIUTA.

HabGnronenue nBM>XeHUs My4yKa 3JIEKTPOHOB B MAarHUTHOM TOJIE.

[TpunMn JICUCTBUS BJIEKTPOU3MEPHUTEIILHOTO npubopa
MAarHUTORJIEKTPUUECKON CUCTEMBI.

VYyeHndeckuil 3KCIIEpUMEHT, J1a00paTopHble PadOThI, MPAKTUKYM.

HccnenoBanrie MarHUTHOTO OISl TOCTOSTHHBIX MAarHUTOB.

HccnenoBanue cBOMCTB (eppOMarHeTUKOB.

HccnenoBanue nedcTBUS MOCTOSSHHOTO MarHUTa Ha PaMKy C TOKOM.

N3mepenue cuiibl AMriepa.



N3ydeHne 3aBUCUMOCTH CHJIbI AMIIEpa OT CUJIbI TOKA.

Onpenenenne MarHUTHOW MHAYKIIMU HA OCHOBE M3MEPEHUS CHIIBI AMIiepa.

Tema 5. DiieKTpoMarHuTHasi MHAYKIIHS.

SIBneHne DIEKTPOMAarHUTHOM WHAYKIUHU. [IOTOK BEKkTOpa MAarHUTHOM
uaaykuuu. OJIC uHOyknuu. 3akoH dieKTpoMarHuTHOW wuHAykiuu Dapanes.
Buxpeoe anexkrpuyeckoe mnoie. Toku Oyko.

OJIC MHOyKIMU B NPOBOJHUKE, ABHKYLIEMCS B OZHOPOJHOM MAarHUTHOM
oJe.

[IpaBuno Jlenua.

NunyktuBHOCTh. KaTymka HMHAYKTMBHOCTHM B ILENMUA ITOCTOSHHOTO TOKA.
SBnenue camonnaykuu. I1C caMOMHAYKIIH.

DHeprus MarHUTHOTO TOJISI KATYIIKH C TOKOM.

DJIEKTPOMArHUTHOE TOJIE.

TexHu4eckue yCTpOMCTBA M TEXHOJIOTMYECKHE IMPOLECCHI: WHAYKIIMOHHAs
II€Yb, COJICHOUJ, 3aIlUTa OT BJICKTPU3ALUU TEJI IPU JBUKECHUU B MAarHUTHOM II0JIE
3emMin.

JlemoHncTpauum.

HaOmronenue siBfeHust 3JIeKTPOMarHUTHOM UHIYKITUU.

Hccnenoanne 3aBucumoctu OJ[C MHAYKIHM OT CKOPOCTHM W3MEHEHHUS
MAarHMTHOTO MOTOKA.

[IpaBuiio Jlenna.

[Tamenre MarauTa B aJlOMUHHUEBOM (MEIHON) TpyOe.

SIBieHME CAaMOMHTYKIIMH.

Hccnenosanne 3aucumoctu DJIC caMOMHAYKIMH OT CKOPOCTH WU3MEHEHUS
CHUJIBI TOKA B LICTIH.

YuyeHnueckui SKCIEPUMEHT, Ja00opaTopHbIe padOThI, MPAKTUKYM.

HccnenoBanue siBIEHUS 3JIEKTPOMAarHUTHOM MHIYKIWH.

OnpeneneHne MHIYKIUU BUXPEBOTO MArHUTHOTO TOJISL.

HccnenoBanue siBIEHUS CAMOMHIYKIIUM.

COopka MoJien 3JIEKTPOMarHUTHOTO TeHepaTopa.
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Pasnen 5. Konebanus 1 BOJHEL.

Tema 1. Mexannueckue KojaeOaHusl.

Konebarenbnas cucrema. CBOOOHBIE KOJICOAHUS.

["apmonunueckue kojebanus. KuHemaruueckoe W JUHAMHUYECKOE OIHMCAHHE.
DHEpPreTuuecKoe OMUCaHHE (3aKOH COXPaHEHUsS MEXaHWYeCKOoW sHepruu). BuiBon
JTUHAMHYECKOTO OIHCAHMUS TaPMOHHYECKUX KOJICOAHMI M3 MX SHEPreTHUYECKOro U
KMHEMaTHUYECKOTO OMKUCAHUS.

Amrnutyaa u (dasza xonedanuii. CBsi3p aMIUIMTYABI KOJIGOAHWM HCXOTHOU
BEJIMYMHBI C aMIUTUTYJJaMU KOJICOaHHUM €€ CKOPOCTH M YCKOPEHHUS.

[lepuon u wyacrora kojeOanui. Ilepmom Mayibix CBOOOJHBIX KoJieOaHMIA
MaTeMaTU4YecKoro MasTHuka. llepuon CBOOOJIHBIX KOJEOAHUNW MPYKUHHOTO
MasITHHKA.

[Tonsarue o 3aryxaromux KojaedaHusx. BeiHyxaeHHbIe KoyeOanus. PezoHaHc.
PezonancHass kpuBas. BiusHue 3aryxaHusi Ha BHJ PE30HAHCHOM KpPHUBOM.
ABTOKOICOaHMS.

TexHuyeckue yCcTpONCTBA W TEXHOJIOTMYECKUE MPOIECChl: METPOHOM, Yachl,
Ka4delld, My3bIKaJIbHbIE HHCTPYMEHTHI, ceiicMorpad.

JemoHncTpanum.

3amnuch kK0ae0aTeIbHOro ABYKEHUS.

HaOmroienre He3aBUCUMOCTH TIEPHOIa MANIBIX KOJieOaHWM Ipy3a Ha HUTH OT
aAMILUTATYIBI.

HccnenoBanre 3aTyxaromux KojaeOaHui U 3aBUCUMOCTH TEpHUOia CBOOOTHBIX
KOJIEOaHUI1 OT COMPOTUBIICHHUS.

UccnenoBanre koneOaHMd Trpy3a Ha MACCHUBHOM TIPYXUHE C LEJIbIO
dbopMupoBaHUS IPEACTABICHUIN 00 MACaTbHON MOIENN IPYKUHHOTO MasTHHUKA.

3aKOH COXpaHEHUS SHEPIUU NP KOJICOaHUAX Tpy3a Ha MPYKUHE.

HccnenoBanue BoIHYKIECHHBIX KOJICOAHUIH.

HabGmronenne pe3oHanca.

YueHnueckui SKCIEPUMEHT, Ja00opaTopHbIe padOThI, MPAKTUKYM.

W3mepenne mepuoga CBOOOAHBIX KOJICOAHWUN HUTSHOTO W TMPYKHHHOTO
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MasTHUKOB.
N3yyeHue 3aKOHOB JBMKEHUS Tejla B XOJI€ KOJeOaHUW Ha yIIPYTOM IMOJIBECE.
N3yueHne NBUKEHUS HUTSHOTO MasiTHUKA.

[IpeoOpa3zoBaHue SHEPTUU B MPYKUHHOM MasTHHUKE.

HccnenoBanue yObIBaHUS aMIUIUTYIbI 3aTYXAIOMIMX KOJIeOaHHiA.

HccnenoBanrie BIHYKACHHBIX KOJIEOaHUM.

Tema 2. DieKTpoMarHuTHbIE KOJIeOaHusl.

Konebarenbubiii koHTYp. CBOOOAHBIC AIEKTPOMATHUTHBIC KOJICOAHUS B
uacaIbHOM Koiyie0aTenbHOM KOHType. Popmyrna Tomcona. CBA3b aMIUIUTYIbI
3aps/ia KOHAEHCATopa ¢ aMIUIUTYI0M CHIIbI TOKa B KOJ1€0aTeIbHOM KOHTYPE.

3aKOH COXpAaHEHUs SHEPTUH B UACATBHOM KOJIEOATEIIbHOM KOHTYPE.

3aTyxaromnme 3JIEKTPOMArHUTHbIE KoJieOaHusl. BriHyX1€eHHbBIE

AIIEKTPOMATHUTHBIE KOJIEOaHUSI.

[lepemenHbII TOK. MOIIHOCTP MEPEMEHHOTO TOKa. AMIUIMTYIHOE H
JICUCTBYIOIIEE 3HAYCHHE CHUJIbl TOKAa W HANpPSOKEHUS TpU  Pas3audHoud ¢opme
3aBUCUMOCTH MIEPEMEHHOIO TOKA OT BPEMEHHU.

CuHycouabHbId MEPEMEHHBIN TOK. Pe3ucTop, KOHAEHCATOp M KaTyIlIKa
MHIYKTUBHOCTU B IIEMU CHHYCOUJAIBHOIO IMEPEMEHHOro TOKa. Pe3oHaHC TOKOB.
Pe3onaHc HanpskeHUN.

Uneansubiii  Tpanchopmarop. [IpousBoacTBo, mnepegaya u  moTpeOieHHE
AIEKTPUYECKON SHEPTUH.

DKOJIOTUYECKHE PUCKKM TIPU NPOU3BOACTBE 3JeKTposHepruu. KynbTypa
MCIIOJIb30BAHUS JIEKTPOIHEPTUH B MIOBCETHEBHOM KU3HHU.

TexHUYecKUue YCTPOMCTBA M TEXHOJIOTMYECKHE MPOILECChl: JJIEKTPHUUECKUI
3BOHOK, T€HEPATOP MEPEMEHHOTO TOKA, TUHUU 3JIEKTponepeaay.

JlemoHcTpanuu.

CBOOOIHBIE AIEKTPOMArHUTHBIE KOJICOaAHUSI.

3aBUCUMOCTH YaCTOTHI CBOOOJHBIX KOJECOAHHUN OT MHAYKTUBHOCTH U EMKOCTH
KOHTYpa.

OciuuiorpaMMbl AJIEKTPOMAarHUTHBIX KOJICOAHMIA.
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["'eHepaTOop HE3aTyXaroIIKX 3JEKTPOMArHUTHBIX KOJIEOaHU.

Moneinp 2IeKTPOMAarHuTHOTO TE€HEPaTOpA.

BbIHYX/I€HHbIE CUHYCOUJAIbHBIE KOJICOaHUSI.

Pe3ucrop, kaTymka MHIYKTHBHOCTH M KOHJEHCATOP B LENH IEPEMEHHOIO
TOKa.

Pe3oHanc npu 1OCIEIOBAaTEIbHOM COCIMHEHMHM PE3UCTOpPA, KaTYIIKH
MHAYKTUBHOCTH M KOHJIEHCATOPA.

Y CcTpoHCTBO M IPHUHIINI IEUCTBHS TpaHc(opmaTopa.

Mopneinp TMHUY 3JIEKTPONEPENAYN.

Y4yeHn4eCcKuil HKCIIEPUMEHT, JIaDOPATOPHBIE PAOOTHI, MPAKTUKYM.

N3yuenne tpanchopmaropa.

HccnenoBanue INEPEMEHHOIO TOKA 4Yepe3 IOCIEN0BATEIbHO COCIUHEHHBIC
KOHJIEHCATOp, KaTYIIKy U PE3UCTOP.

HabntoieHue 31eKTpOMarHiTHOTO PE30HaHCa.

HccnenoBanue padOThl HICTOUHUKOB CBETA B LIETIH IEPEMEHHOTO TOKA.

Tema 3. MexaHn4YeCcKHE U DIEKTPOMArHUTHBIE BOJIHBI.

MexaHudeckue BOJIHBI, YCIOBHA UX pacnpoctpaHeHus. Ilomepeunsie u
MpOJIOJIbHBIE BOJHBL. llepron, CKOpOCTh pacmnpoCTpaHEHHUs W JJIMHA BOJIHBI.
CBoiicTBa MEXaHMYECKHX BOJIH: OTpPa)K€HUE, MPEJIOMIICHHE, WHTEpPEpeHlHs U
nudpaxius.

3Byk. CkopocTsb 3ByKa. ' poMkocTh 3Byka. Beicora ToHa. TemOp 3ByKa.

[ITymoBO€ 3arpsi3HEHUE OKPYIKAOIIEH CPEMBI.

DNEeKTPOMarHUTHBIE BOJIHBI. Y CIIOBUS M3JTyYEHHS JEKTPOMArHUTHBIX BOJIH.
B3auMmHast OpUeHTalUs BEKTOPOB E, B, ¥ B 2JIEeKTPOMArHUTHOM BOJIHE.

CoiicTBa  3JEKTPOMArHUTHBIX  BOJH:  OTPaXXEHHE,  IPEIIOMIICHHE,
noJispu3aius, uHTepdepeHuns u qudpakims.

[[Ikana 37eKTpOMarHUTHBIX BOJH. [IprMeHEeHHE 3JeKTPOMArHUTHBIX BOJH B
TEXHUKE U OBITY.

[TpyuHUMITBI PaIMOCBS3U U TENEBUACHUSA. Paguookanus.

DIEeKTPOMArHUTHOE 3arpsI3HEHUE OKPYKAOUIEN CPEIBI.
3



TexHuuecKkue YCTpPOWCTBA W TNPAKTUYECKOE IPUMEHEHHE: MY3bIKaJbHbIE
UHCTPYMEHTBHI, pajap, paauonpuéMHUK, TeJIeBU30p, aHTeHHa, Tenedon, CBU-neus,
YJIbTPa3BYKOBAsl JUArHOCTHUKA B TEXHUKE U MEIULIMHE.

JlemoHCcTpanum.

O6pa3oBaHue U pacCIPOCTPAHCHUE OTIEPEUHBIX U MPOIOJIBHBIX BOJIH.

Konebmomeecs Teno Kak HCTOYHHK 3BYKa.

3aBUCUMOCTb JJIMHBI BOJIHBI OT YaCTOThI KOJICOAHUH.

HabGnronenue orpaxeHus: M NpeJOMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6monenue untepdepennnu u audpakiud MEXaHU4ECKUX BOJIH.

AKYCTHYECKHUI PE30HAHC.

CBoiiCTBa yNbTpa3ByKa U €ro NPUMEHEHNE.

HaGmroneHue cBsI3u IPOMKOCTH 3ByKa M BBICOTBI TOHA C aMIUIUTYJIOM U
4acTOTOM KOJeOaHUI.

HccnenoBanye CBOMCTB 3JIEKTPOMAarHUTHBIX BOJIH: OTPAKEHHE, ITPETOMIICHUE,
noJsipusanys, 1udpaxuus, HHTepGEepeHLUs.

Oo6HapyxeHue nHPpakpacHOro U yibTpadhroIECTOBOTO U3ITYUEHUM.

Y4eHnueckuil SKCIEPUMEHT, JIaOopaTOpHbIE PAOOTHI, IPAKTUKYM.

N3yyeHue napamMeTpoB 3ByKOBOU BOJIHBI.

N3yuyenue pacnpocTpaHeHHs 3BYKOBBIX BOJH B 3aMKHYTOM MPOCTPAHCTBE.

Tema 4. OnTuka.

[IpssMONMHEHOE PacpOCTPAHEHUE CBETAa B OJHOPOAHOM cpene. Jlyu cBera.
To4eUyHbIN UCTOYHUK CBETA.

OtpakeHue cBeTa. 3aKOHbI oTpaxkeHUs: cBetTa. IlocTpoenne nM3o0paxeHuil B
miockoM 3epkaie. Chepudeckue 3epkaia.

[Tpenomiienue cBera. 3aKOHBI IPETOMIICHUS CBETA. AOCOIOTHBIN MMOKa3aTelb
npesniomieHusi. OTHOCUTENBHBIM MOKa3aTeNlb npenoMieHus. [locToSHCTBO 4acTOThI
CBETa U COOTHOILIEHUE JUIMH BOJIH MPHU IIEPEX0JI€ MOHOXPOMATHYECKOTO CBETA YEPE3
IPaHUILY Pa3esa IBYX ONTUYECKUX CPENI.

Xoxn nyueit B mpusme. ucnepcusi cBera. ClOXKHBIM cocTaB Oe€loro cBera.

[Ber.



[TonHoe BHyTpeHHee oTpaxeHue. [IpenenbHblil yroa MOJHOTO BHYTPEHHETO
OTPAKEHHUS.

CobOuparormyie W paccewBaromue JUH3bI. ToHKas JnwmH3a. DokycHOe
pacCTOsIHUE M OINTHYECKas CWiIa TOHKOM JIMH3BIL. 3aBUCHUMOCTb (POKYCHOIO
pacCTOSIHUSI TOHKOW cepudecKkod JHH3bI OT €€ TeOMETPUU U OTHOCHUTEIIBHOTO
MOKA3aTes MPEJTOMIICHUSL.

dopmysia TOHKOM JIMH3BL. Y BEJIMYEHUE, 1aBAEMOE JIMH30M.

Xona my4a, TPOIIEAIIEro JIMH3Y IOJ IMPOU3BOJBHBIM YIJIOM K €€ TJIaBHOU
ontudyecko ocu. IlocTpoeHne H300paKeHUI TOYKHM UM OTpe3Ka IMpsSIMOA B
cOoOMpAaKOIIMX U paCCEMBAIOIINX JMH3AX U UX CUCTEMAX.

OnTuyeckue npubopsl. Pazpemaromas crnocoOHOCTh. ['a3 kak onruyeckas
cucrema.

[Ipenenbl NPUMEHUMOCTH T€OMETPUYECKON ONITUKH.

BonnoBass ontuka. MuTepdepennus cBera. KorepeHTHble HCTOYHUKH.
VYcaoBus HaOMIONEHUSI MAKCUMYMOB 1 MUHUMYMOB B UHTEP(hEPEHIIMOHHON KapTHHE
OT JIBYX KOT€PEHTHBIX UCTOUHUKOB. [Iprmepsl Kilaccuueckux UHTEPPEPEHIIMOHHBIX
CXEM.

Hudpaxuus cBera. JudpakuvoHHas pemérka. YcCIOoBUE HAOIIOCHUS
[JIaBHBIX ~MAKCMMYMOB TpH  TAJCHUM  MOHOXPOMATHYECKOTO CBE€Ta  Ha
TU(GPaKIMOHHYIO PEIIETKY.

[Tonspuzamus ceera.

TexHudeckue yCTPOMCTBA M TEXHOJOTMYECKUE IMPOLECCH: OYKH, JIYIa,
nepuckon, ¢oToanmnapaT, MHUKPOCKOM, MNPOCKIMOHHBIN armapar, MNPOCBETIICHUE
OTNITUKH, BOJIOKOHHAS! ONTHKA, TU(PPAKIIMOHHAS pEIIETKA.

JlemoHCTpanum.

3aKOHBI OTPAKEHUS CBETA.

HccnenoBanne nmpeaomMIiIEHHs CBETA.

Habmtoienue noaHoro BHyTpEHHETo OTpaskeHusl. MoJienb CBeTOBOA.

HccnenoBanre Xoga CBETOBBIX IYYKOB 4Ye€pe3  IJIOCKONAPaJUIEIbHYIO

IJIACTUHY U IIPU3MY.



HccnenoBanre CBONCTB M300paKEHUH B JIMH3AX.

Mopenu MuKpockorna, TeJIeCKona.

Hab6mronenue naTepepennu cBera.

HaOmronenne iBeTOB TOHKUX TUIEHOK.

Hab6mronenune nudpaxium ceera.

N3yuenne nudppakiIMOHHON PeIETKH.

HabGmronenue nudpakiimoHHOTO CIIEKTpa.

HaOnronenue nucnepcuu cBera.

HabGnronenue nonsipusaiuu cBeTa.

[IpuMeHeHue MOJISIPOUIOB JIJISl U3YUEHUS] MEXaHUYECKUX HAPsHKEHUH.

VYyeHnueckuit SKCIEPUMEHT, JTabOpaTOPHBIE PAOOTHI, MIPAKTUKYM.

N3mepeHune nokazareiis npesioMJIEHUs CTEKJIa.

HccnenoBanre 3aBUCUMOCTH (DOKYCHOTO pAacCTOSIHUSI OT BellecTBa (Ha
IpUMepe KUIKUX JIUH3).

N3mepenrie PoKyCHOTO paCCTOSIHUS pacCEUBAIONIUX JIMH3.

[TonyueHnne n300pakeHUsI B CUCTEME U3 IUIOCKOTO 3€pKaJia U JIMH3BI.

[Tonmyyenue n300pakeHUs B CUCTEME U3 IBYX JIMH3.

KoHcTpynpoBaHue TENECKOMUYECKUX CUCTEM.

Hab6nrogenue nudpakuuu, nHTEp)EpeHInN 1 MOJISIpU3alii CBETa.

N3yueHne noyisipu3alii CBETa, OTPaKEHHOTO OT MOBEPXHOCTU JUAJIEKTPHUKA.

N3yuenne naTepdepeHIINY JIa3ePHOTO U3IIYyYCHUS HA IBYX IIEIISIX.

HabGmronenue nucnepcun.

HaOmronenue u ucciaegoBanue qu(ppakiimOHHOTO CIIEKTpa.

N3Mepenue IrMHbI CBETOBOUM BOJIHEI.

[TomydyeHune crmekTpa WU3Iy4deHHs] CBETOIMOAA TPHU MOMOIIM AUGPAKIIUOHHOM
PELIETKH.

Paznen 6. OCHOBBI crielIUaIbHON TEOPUH OTHOCUTEIIBHOCTH.

['panuubl  OPUMEHMMOCTH  KJIACCMYECKOM  MexaHuku.  [loctynarsl
CIIEIIMAJIbHOW TEOPUU OTHOCUTEIBHOCTH.

[IpoctpancTBeHHO-BpeMeHHOM  uHTepBai. I[IpeoOpaszoBanus  Jlopenna.
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VYcaosue npuuMHHOCTA. OTHOCHUTENBHOCTh OJHOBPEMEHHOCTU. 3aMeJjIeHHe
BPEMEHU U COKpPAILEHUE JIJTUHBI.

DHeprus U UMNYJIbC PEIITUBUCTCKON YaCTUIIBI.

CBsi3b Macchl C PHEprued U UMIYJIbCOM PEIATUBUCTCKON YaCTUIIBI. DHEPTHS
TTOKOSI.

TexHuueckue YCTPONCTBA W TEXHOJIOTMUECKHE MPOLECChl: CIyTHUKOBBIC
NPUEMHUKU, YCKOPUTENHU 3aPSKEHHBIX YaCTHII.

Y4eHN4eCKUi IKCIIEPUMEHT, JIA0OPATOPHBIC PAOOTHI, MPAKTUKYM.

OnpeneneHue UMIyJIbca UM DHEPrUU  PEIATUBUCTCKUX 4acTull (10
(doTorpadgusM TpeKOB 3apAKEHHBIX YACTHUI] B MATHUTHOM I10JIE).

Paznen 7. KBantoBas ¢uzuka.

Tema 1. KopnyCkynasipHO-BOJIHOBO Jyau3M.

PaBHOBeCHOE TEIIOBOE U3JIyYeHUE (M3IydyeHHE aOCOJIIOTHO YEPHOrO Tena).
3akoH cMemenus Buna. ['unore3a [1nanka o kBaHTax.

®DOTOHBI. DHEPTUs U UMITYJIbC (POTOHA.

®otoaddext. Onwitel A.I'. CroneroBa. 3akoHbl PoTodPdexTa. YpaBHEHUE
Oiinmrerina st poroaddexra. «Kpacnas rpanuna» Gororddekra.

JlaBnenne cBeta (B YAaCTHOCTH, JaBJICGHHME CBeTa Ha aOCOJIIOTHO
MOMVIONIAIONIYI0 U a0COJIOTHO  OTPAKAIOUIYID  MOBEPXHOCTh).  OMbBITHI
I1.H. Jlebenena.

BomHoBbIE cBoMicTBa yacTull. Bomubl ne bpoins. nvuHa BosHbl Ae bpoins u
pa3Mepbl 00J1aCTH JTOKATU3allUU ABMKYIIEHCS yacTullbl. KopmycKynsipHO-BOJIHOBOM
nyanu3M. Jludpaxius 3eKTpOHOB Ha KpUCTasuiax.

Cneunduka nzmepeHuid B MuUKpomupe. COOTHOIICHHS] HEONpeneaEHHOCTEN
I'efizenbepra.

TexHuueckrue yCTPOMCTBA M TEXHOJOTMYECKHUE MPOLECCHI: CIEKTPOMETD,
doTosnemMenT, (oTOMATUYMK, TYHHEIbHBI MHMKPOCKOI, COJHEYHas Oarapes,
CBETOIMO/.

JlemoHcTpanuu.

®o1orh(DHeKT Ha YCTAaHOBKE C IIMHKOBOM IJIACTUHOM.
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HccnenoBanne 3akoHOB BHEMIHETO (oTodhdEKTa.

HccnenoBanre  3aBUCMMOCTH  COIMPOTUBIICHUSI  IMOJYIMPOBOJHUKOB  OT
OCBEIIICHHOCTH.

CeTonuon.

Conneunas Gatapes.

VYyeHndeckuil SKCIIEpUMEHT, J1a00paTopHbie PaOdOThI, MPAKTUKYM.

Uccnenosanue Gporope3ucropa.

N3mepenne nmocrostaHOM [lanka Ha ocHOBE uccienoBanus Gorodddexra.

HccnenoBanrie 3aBUCUMOCTH CUJIBI TOKA YepPe3 CBETOIMO OT HAIPSHKCHHUS.

Tema 2. ®usuka atoma.

OnbITl IO MCCJIEAOBaHUIO CTpoeHUs aroMma. [lmaHetapHass Mojenb aToma
Pesepdopna.

[Toctynarsl bopa. U3nydenue u norioiieHue (POTOHOB MPH MEPEX0Ie aToMa C
OJIHOTO YPOBHSI SHEPTUH HA JIPYTOM.

Bunp! ciektpoB. CriekTp ypoBHEH SHEPTUU aToMa BOJIOPO/IA.

CrnoHTaHHOE U BBIHYXKJICHHOE U3 TyueHue cBeTa. Jlazep.

TexHuueckue yCTpONCTBA M TEXHOJOTMUECKHE MPOLIECCHI: CIEKTPaIbHBIM
aHau3 (CIEKTPOCKOIT), JIa3ep, KBAHTOBBINH KOMITBIOTED.

JemoHncTpanum.

Mopens onsita Pezepdopaa.

HabGnronenue TMHEHYaThIX CIIEKTPOB.

YCTpOUCTBO U IEUCTBUE CYETUYMKA NOHU3UPYIOIINX YACTHII.

OmnpeneneHue JIMHBI BOJIHBI Ja3€PHOTO U3TyUYCHHUS.

Y4eHn4ecKuii IKCIIEPUMEHT, JTa0OpaToOpHBIC PaObOTHI, MPAKTHKYM.

Hab6mronenue mmHelyaToro CekTpa.

HccnenoBanue CreKkTpa pa3pekeHHOIO0 aTOMAapHOIO BOAOPOJA M M3MEPEHHE
nocTostHHOU PunGepra.

Tema 3. @u3nka aTOMHOIO SIAPA U SJIEMEHTAPHBIX YACTHIL.

Hyxnonnast monens simpa IeiizenOepra—lMBanenko. 3apsin siapa. MaccoBoe

yuciio saapa. U3oronsl.



PanuoaktuBHOCTh. AJjb(a-pacnaa. DJIEKTPOHHBIM M TMO3UTPOHHBIN Oera-
pacnan. ['amma-nu3nyyeHue.

3aKOH pagMOaKTHUBHOIO pacnaaa. PagnoakTHBHBIE H30TONBI B MPHUPOJE.
CBoiiCTBa HMOHM3UPYIOLIETO HU3Iy4YeHUs. BiMsHUE pPaguMoOaKTHUBHOCTH Ha YKUBbIC
opranu3mbl. EcrecTBeHHbI PoH u3nydenus. Jlozumerpusi.

DHeprusi CBA3U HYKJIOHOB B sjipe. SAnepubie cuibl. Jlegekt Macchl siapa.

SAnepubie peakuuu. Jlenenue u cuntes saep. Anaepuoie peaktopsl. [Ipodiembl
YIOPaBIsIEMOr0 TEPMOSJIEPHOTO CHUHTE3a. ODKOJOTHUYECKHUE AaCHEeKThl Pa3BUTHUS
SAIEPHON SHEPTETUKH.

MeTtonbl perucTpauy 1 UCCIEAOBAHUS 3JIEMEHTAPHBIX YaCTHII.

OyHIaMEHTAIbHBIE B3aUMOJACHUCTBUA. bapuoHbBI, ME30HBI U JICNITOHBI.
[IpencraBnenune o CtannaptHoi Moaenu. KBapk-TiirooHHas MOJEh aJJPOHOB.

®usuka 3a npenenamu CrangaptHod Mojenu. TéMmHas Martepuss U TEMHas
JHEprusl.

EnunHcTBO Qusnueckoit KapTUHBI MHPA.

TexHH4eCKre yCTPOMCTBA U TEXHOJIOTHUYECKHE MPOLECCHL: IO3UMETP, KaMepa
BuiibcoHa, syiepHbIil peakTop, TEPMOSIICPHBIN peakTop, aToMHasi 6oM0a, MarHUTHO-
pe30oHaHCcHas ToMorpadusi.

YueHnueckui SKCIEPUMEHT, Ja00paToOpHbIe padOThI, MPAKTUKYM.

HccnenoBanre TpeKoB 4acTHIL (10 TOTOBBIM (oTOrpadusim).

UccnenoBanre painoakTUBHOTO ()OHA C UCTIOIb30BaHUEM JIO3UMETPA.

N3yyenue normoieHus 6eTa-4acTuil aTlOMHUHUEM.

Paznen 8. DnemMeHThl aCTPOHOMUU U aCTPO(U3UKH.

Otansl pa3BuTus acTpoHOMUH. [IpuKknagHOEe 1 MUPOBO33PEHUECKOE 3HAUYCHHE
actpoHomMuu. lIpuMeHHMMOCTh 3aKOHOB (U3UKU [T OOBSCHEHUS MPHUPOIBI
KOCMHYECKUX 0OBEKTOB.

Metoasl acTpOHOMUYECKMX HccleqoBaHUil. COBpPEMEHHbIE ONTHYECKHE
TEJIECKOTIBI, PAJMOTEIECKOIBI, BHEATMOC(EpHAs aCTPOHOMHUSI.

Bun 3Bé3gHoro HeOa. CosBesnusi, spKkue 3BE3/bI, IJIAHETHI, UX BHIAMMOE

JIBIDKEHUE.



ConHeuHas cucTema.

Connue. ConmHeuHas akTUBHOCTh. MicTounnk sHeprum CosHLa U 3BE3 .

3BE3/1bI, UX OCHOBHBIE XapaKTEPUCTHUKU. J(narpaMma «CHeKTpaJibHbIA Klacc —
CBETUMOCTB». 3BE3/bl TJABHOW IOCJIENIOBATENBHOCTH. 3aBUCHUMOCTh «Macca —
CBETUMOCTBY» JJIsi 3BE3J TJIABHOW IIOCIEIOBATEILHOCTH. BHyTpeHHEe CTpoeHue
3BE31. COBpEMEHHBIE NPEACTABICHUS O MPOUCXOXKACHUU U 3Boimounu ConHua u
3BE31. DTanbl )KU3HU 3BE3.

Mneunbiii [yt — Hama [amakTtuka. Ilonoxenue u aBuwxenue ConHLa B
lamaktrke. Tunbl ranaktuk. Paguoramaktnku v kBazapbl. UEpHBIE OBIPHI B sApax
raJaKTHK.

Bcenennas. Paciupenue Beenennoil. 3akon Xa00ma. Pazberanue rajiakTuk.
Teopus bonpioro B3peiBa. PelMkTOBOE M31ydYeHHUE.

Macmtabnas ctpyktypa Beenennoid. MeraranakTuka.

Hepeménnsie mpoOaemMbl aCTPOHOMHUH.

Yyenudeckue HaOIIOACHUS.

HaOnronenust 3BE3AHOT0 HeOa HEBOOPYKEHHBIM TJIa30M C HCIOJIb30BAaHUEM
KOMITBIOTEPHBIX MPUIIOKEHUN NI ONpeNeNieHUs MOJOKEeHUSI HEOECHBIX OOBEKTOB
Ha KOHKDETHYI JaTy: OCHOBHbIE cO3Be3usi CEBEpHOIro MOJyIIapus U SPKUE
3BE3ILI.

HaGmrogenuss B Teneckon JlyHbI, MJaHET, TYMaHHOCTEH U 3BE3AHBIX

CKOILJICHU.



2.3. TemaTnueckoe (MOypouHoe) MJIAHUPOBAHUE

TeOpeTI/IIIeCKI/Ie 3aHATHA
Ha60paT0pHI)IC 3aHATHA U IIPAKTUYCCKUC

O0beM

HanmenoBanue pasaenos JIP MP [P
U TeM 3aHATHUA, CAMOCTOATCIIbHAA 4acoB
paboTa obyJaromuxcs
1 2 3 4 5 6
Paznen Nel. Hayunsiii meronCoepkanue y4eOHOro Marepuala Z MPO06; MP09;
[I03HAHWSI IPUPOJIBL. JIeKIMOHHBIE 3aHSITHS 2 JIP 01; JIPO3; JIPOS;| MP12; MP17;| [1Py01; TIpy02;
dusrka — QyHIaMEHTalIbHAS HayKa O IPUPOIE. JIP06; JIPO7; JIP12; | MP21; MP23; [1Py10; [IPy11;
EcTecTBEHHO-HAYYHBIA METO] IO3HAHUS, €10 JIP13; JIP14; JIP16; | V[P26; MP27: ’ ’
BO3MOKHOCTH M T'PAHHIBI PUMEHHUMOCTH. DKCIIEPHUMEHT JIP25; JIP26; JIP27; MP30; MP31;
Y TEOpUs B MPOIECCE MO3HAHUS TPUPOJIBL. VIP28; JIP31; JIP 325\ » 1p3s5. MP37:
Mopnenuposanue pU3NYECKUX ABJIECHUM U IPOLIECCOB. Pob J1P34 MP38: MP41.
HKCIICPUMEHTA M TCOPHHU B MIPOIECCE MO3HAHKS MPUPOJIBL. MP 43f MP4 4f
Dusnyeckas BenuurHa. OU3NYECKUE 3aKOHBI. | paHUIIBI ’ ’
N MP54; MP56
[PUMEHUMOCTH (DH3MYECKHUX 3aKOHOB M Teopuil. [IpuHitum
cooTBeTcTBUS. [TOHATHE O PU3NUECKON KAPTHHE MHUPA.
[TorpemHocTy M3MEpeHU PU3NUECKUX BEIMYUH
Paznen Ne2. Mexanuxka. Coneprkanue yueGHOro Marepraia 29  JIP08; JIP0Y; MPO1; MPO3;
Tema Nel. Kunemaruka. VIP14; JIP16; JIP25; IMPO4; MPOS; | 11py02; TTPy03;
Tema Ne2. Jlunamuxa. Tema VIeKIMOHHBIE 3aHATHS 10 JIP26; JIP27; JIP28; MPO7; MPOS; T1Py04; TIPy05;
Ne3. Cratnka TBepOro Tena, MeEXaHMYECKOe JIBIKEHHE U €ro BHbL. MarepuainbHas JIP31; JIP 32 JIP34 MP13;: MP14; ITPy07; TTPy09;
Tema Ne4. 3aKOHBI Toyka. CKaJsipHBIE M BEKTOPHBIEC (QU3HYECKHE MP24; MP32; HPle? TPyl 17
COXpaHeHHs B MeXaHHUKe. BeMYUHBL. OTHOCHTEIBHOCTH MEXaHUYECKOTO MP33; MP34; | py] 2? HPy13,
nBwkeHus. Cuctema orcueta. [Ipunmmn MP39; MP40; ’
otHocutenbHOCTH ['amunes. Tpaexropus. IlyTs. Mp42; Mp45;
[Tepememenne. PaBHOMEpHOE IPAMOJIMHENHOE MP46; MP47;
nBuxenne. CKOpoCTh. Y paBHEHUE IBHKEHHUS. MP48: MP55:

MrHoOBeHHas U CpEIHssA CKOPOCTU. Y CKOPEHHE.
[IpamonnHENHOE ABUKEHHUE C TTOCTOSTHHBIM YCKOPEHHEM.
JIBuKEeHHE C TIOCTOSIHHBIM YCKOPEHHEM CBOOOHOTO
najieHusi. PaBHoOMepHOE ABUKEHUE TOUKHU 10
OKPY>KHOCTH, yIiI0Basi CKOPOCTh. LIeHTpocTpeMuTenbHoe
YCKOpEHHE.

Kunemartuka abCoOIIOTHO TBEPIOTO TENa
OcHoBHas 3amaya aguHaMuku. Cuia. Macca. 3axKoHEI

Mexannku Herotona. Cuibl B ipupoge. Cuiia TSKECTH U
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CHUJa BCEMHUPHOrO TATOTEHUS. 3aKOH BCEMHUPHOTO
Tsarotenus. [lepBas kocmMuueckas CKOpOCTh. J[BHkeHuUe
miaHeT W Manbix Ten ConHewyHoil cucteMbl. Bec.
Hesecomocts. Cuibl ynpyroctu. Cuiibl TpeHUA

Mmnynsc Tena. MMmynbe cuiibl. 3aKOH COXpaHEHHUs
uMmnyiabca. PeakTuBHOe aBUkeHHe. MexaHudeckas paboTta
1 MowHOCTh. Kunernueckass sHeprus. I[loTteHumanbHas
PHEpPrusi. 3aKOH COXPAHEHUS MEXAaHWYECKOM HHEpruu.
Pabota cuibl TskecTH U cwiibl ynpyroctu. IIpumenenue
3aKOHOB COXpaHeHHus. Mcnonb30BaHnEe 3aKOHOB MEXaHUKH
11 OOBSICHEHUS ABYKEHHSI HEOSCHBIX TeJl U ISl pa3BUTHS
KOCMUYECKHX HCCIIEI0BaHUM, TpaHULIbl MPUMEHUMOCTU
KJIACCUYECKOM MEXaHUKHU

IIpakTH4yeckue 3aHATHS

Pemenne 3ama4 no reme: «KuneMaTuka

Pemenune 3amay mo reMaM: «OCHOBBI JTUHAMUKI))
Pemienue 3amay 1o Teme: «3aKOHBI COXpAaHEHHUS B
MEXAHUKE)

JlabopaTopHbie padoThl
JlaGopaTopHast padota Nell — «OmpeneneHne MOMEHTA,
CHUJIBI HATSDKEHUST HUTH. )
JlaGopatopnass pabGora Nel3 -
COXpaHEHHsSI SHEPTHH.»
JlaGopaTopnast padora Nel5 — «OmpeneneHue 3Ha4YECHHS]
KO3(QUIIMEHTOB TPEHUSI MOKOS U CKOJIBKEHHS METOJ0M
HAKJIOHHOM TJIOCKOCTH

«IIpoBepka 3akoHQ

Paznen Ne3. MonekynspHas
(dbu3MKa 1 TePMOTUHAMHUKA.
Tema Nel. OcHOBBI
MOJIEKYJISIPHO —
KUHETUYECKON Teopuu. Tema
Ne2. TepMonMHaMUKa.
TeroBble MauHbL. Tema
Ne3. ArperatHble COCTOSIHUS
BeiecTsa. Pa3oBbie
MEPEXO/IBI.

ConeprkaHue y4eOHOro Marepuaia

16

UIP 01; JIP03; JIPOS;
UIP06; JIP07; JIP12;

JIeKIMOHHbIE 3aHATHS

OCHOBHBIE TOJIO)KEHUSI  MOJIEKYJSIPHO-KUHETUYECKON
Teopur. Pa3meppl M Macca MOJEKYJd M aTOMOB.
bpoynoBckoe maBmxkenue. CTpoeHHE Ta3000pa3HBIX,
KUJKUX W TBepAbIX Ten. Wneanmpnslii ra3. JlaBienue

rasa. OcHoBHOE ypaBHEHHE MOJIEKYJISIPHO-
KMHETHYeCKOW Teopuu Tra3oB. TemmepaTypa u ee
n3MepeHue.  AOCONIOTHBIM  Hylb  TEMIEpaTyphl.
Tepmoaunamuueckas HIKana TeMIIepaTyphbl.

Temneparypa 3Be3n. CKOPOCTH IBHXKEHUS MOJIEKYJIT M

JIP25; JIP26; JIP27;
JIP28; JIP31; JIP 32;
JIP34

MPO1; MP03;
MPO04; MPO5;
MPO07; MPOS;
MP13; MP14;
MP24; MP32;
MP33; MP34;
MP39; MP40;
MP42; MP45;
MP46; MP47;
MP48; MP55;

[Ipy02; [TPy03;
[1Py04; ITPy0S5;
[1Py07; ITPy09;
[TPy10; ITPy11;
[1Pyl12; ITPy13
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UX HU3MEpEHHeE.

'YpaBHEHHE COCTOSTHUS HICAIIBHOTO Ta3a. M3omnpoueccsl u
ux rpaduku. ['a30BbIe 3aKOHBI.
BryTtpenusis sHeprus. Pabora u Teronepenayva.
KonudecTBO TEIUIOTHL. Y paBHEHHE TEIJIOBOTO OajaHca.
[TepBoe Havamo TepMOAMHAMUKHU. ArabaTHBIN TIpolecc.
Bropoe Haudano TepMOAMHAMHUKHU. TeIsIoBbIC JBUTATEIIHN.
KIIJI termoBoro asurarens. OxpaHa mpupoOJibL.
Ucnapenune u konaeHcauus. HachlllleHHBIN Mmap U €ro

cBoiictBa.  OTHOCHTENBbHAas  BJIAXHOCTb  BO3AYyXa.
[Tpubopsl ans  ompeneneHus BIAXKHOCTH — BO3AYyXa.
Kunenue. 3aBUCUMOCTb TeMIeEpaTypbl KHIIEHUS OT]
JaBieHUs.  XapaKTEepUCTUKA  JKUJKOTO  COCTOSTHUS

BenecTBa. bavwkHul nops-

nok. IToBepxHocTHOE HaTsKeHUE. CMaynBaHUeE.
Kanwuisipaele sBieHus. XapakTepUCTHKA TBEPAOTO
cocTosiHUS BemiecTBa. Kpucraminueckue u amophHbie
rena

ITpakTH4YecKkue 3aHATHS

Permenne 3ana4 o teme: «OCHOBBI MOJIEKYIISIPHO-
KHUHETHYECKOW TEOPHI

Pemenne 3a1a4 no teMe: «OCHOBBI TEPMOJMHAMUKIY

JIabopaTopHbIe padoThI

JlaGoparopHas padota Ne3 1 — «IIpoBepka 3akona boimns —
MapuotTa»

JlabopartopHas pabota Ne 32 — «[IpoBepka ypaBHEHHs
TETIOBOTO OanaHca.»

JlaGopartopHas pabota Ne35 — «Omnpenenenue ko3 puieHra
MOBEPXHOCTHOTO HATSDKEHHS KMKOCTH MeTosioM CTokca.»

Paznen Ne4.
DnekTpoanHaMuKa. Tema
Nel. DnexTpuueckoe mosie.
Tema Ne2. [TocTossHHBIN
pIeKTpudeckuil Tok. Tema
Ne3. TokM B pa3In4HbIX
cpenax. Tema Ne4.
MaruutHOe nosie. Tema Ne5
DJIEKTPOMAarHuTHAsI

Coneprkanue y4eOHOro Marepuasa

28

JIP 01; JIP03; JIPOS;
JIP06; JIPO7; JIP12;

JlekKmoHHbIE 3aHATHA

DNeKTpUYECcKue 3apsAbl. OneMeHTapHbIN
IIEKTPUYECKUH 3apsl. 3aKOH COXPAHEHUs 3apsaa. 3aKOH
Kynona. Onekrpuueckoe mone. HanpsskeHHOCTD

3JIEKTpUYECKOro mnouist. [IpuHImMn cynepnosunuy mosiei.
[IpoBOOHUKK B 3JEKTPUYECKOM IMoje. JIMANeKTpuku B
anekTpudeckoM rmone. [lomspuzaums AUAIEKTPUKOB.

14

UIP25; JIP26; JIP27;
UTP28; JIP31; JIP 32;
UIP34

MPO1; MP03;
MP04; MPOS5;
MPO07; MPOS;
MP13; MP14;
MP24; MP32;
MP33; MP34;
MP39; MP40;
MP42; MP45;
MP46; MP47,;

[1Py01; IIpy02;
[1Py03; ITPy04;
[1Py05; TIPyO07;
[1Py08; ITPy09;
[1Py10; ITPy11;
[1Py12; ITPy13
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VHYKLUS.

IMTorenmuai. Pa3nocts IOTEHIINAJIOB.
OKBUINOTEHLIHAIbHBIE MOBEPXHOCTH. CBS3b MEXKAY
HallpSOKEHHOCTBIO M Pa3HOCTbIO  IOTEHIMAJIOB
3JIEKTPUYECKOTO OJISL. DIIEKTPOEMKOCTb.
KonneHcaTopbl. DHeprus 3apsiKeHHOTO KOHJIEHCATOpA.
IIpumeHeHre KOHIEHCATOPOB.

VYcnoBusi, HeoOXOoAMMbIE Ui BO3HUKHOBEHUS H
nojJiepkKaHusl  3jekTpuueckoro Toka. Cuwiia  Toka.
DJIeKTpUYECKOe compoTuBieHue. 3akoH Oma i
yuactka uenu. IlapamiensHoe W 1OCIIEIOBaTENbHOE
COCMHEHUE TMPOBOAHHKOB. Pabora ©  MOIIHOCTH
IOCTOSIHHOrOo ToKa. TemyoBoe aelcTBUE TOKa 3aKOH
Jxoyns—IJlenna. DneKTpOABMXKYIAs CHJIa MCTOYHHKA
ToKa. 3axkoH OMa 1Sl TOJTHOM LenH

ONEeKTpUYecKUi TOK B MeETaljlaX, B JJIEKTPOJIUTAX,
razax, B BaKyyMme. OJEKTPOJM3. 3aKOH OJJIEKTPOJIU3a
®@apanes. Bunbl ra3oBeIX pa3psaoB. TepMO3JIEKTpOHHAS
OMUCCHS. [Tna3zma. DnexTpuuecKkuit TOK B
nonynpoBogHukax. CoOCTBeHHass W TNpPUMECHas
nposoaumoctu.  P-n mepexon. IlomynmpoBogHMKOBBIE
npuOopsl. [IpuMeHeHne nonynpoBOAHUKOB.

BekTop mHAYKIIMM MarHuTHOTO nojis. BzanMopeicreue
TokoB. Cuna Awmmnepa. Ilpumenenue cunbsl Ammnepa.
MaruuTHbIM NOTOK. /JlelicTBHE MAarHUTHOTO TOJISI HA
nerkymmiics 3apan. Cuna Jlopenua. [lpumenenue cumsl
Jlopenua. MaruuTHble cBolicTBa BemecTBa. ConHevHas
aKTUBHOCTb U €€ BIUSHUE Ha 3eMiit0. MarHUTHbIE OypH.
SlBneHue  SNEKTPOMArHUTHOW  MHAYKIHMH.  3aKOH
JJIEKTPOMArHUTHOM  MHAyKuuu. IIpaBuno  JleHna.
BuxpeBoe »snexrtpuueckoe mnone. IJC HMHAyKIUU B
JIBIKYIIMXCS TMPOBOAHUKAX. SIBIIEHHE CaMOMHAYKIIHH.
NHnykTUBHOCTh. DHEPruss MarHUTHOTO TIOJS TOKa.
DJIEKTPOMarHuTHOE TIOJIE.

MP48; MPS55;
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IIpakTnyeckue 3aHATUSA

Perenrie 3a1a4 o TeMe: « IEKTPUIECKOE TTOJIE
Perenue 3a1a4 1o teMe: «3aKOHBI TOCTOSIHHOTO TOKa»
Pemienvie 3a1a4 1o reme: «MarHuTHOeE 10JIe»

Perienue 3a1a4 1o Teme: «NEKTPOMArHUTHASL MHTYKLIUSI

JlaGopaTopHbie padoThI

JlaGoparopHas padota Ne41 — «OnpeneneHre eMKOCTH
KOHZIEHCATOpa U 0aTtaper KOHAEHCATOPOB.)»

JlaboparopHast padota Ne42 — «Onpenenenue yaeapHOro
COIIPOTUBJICHUS ITPOBOTHUKA. »

JlaGoparopHas padota No43 — «3yyeHne 3aBUCIMOCTH
PIIEKTPUYECKOTO COMTPOTUBIICHUSI METAITIOB U TEMIIEPATYPhL.»

Paznen Ne5. Konebanus u
BoaHBL. Tema Nel.
MexaHH4YecKHe KOJICOaHus.
Tema Ne2.
DJIEKTPOMarHUTHbIE
Kkosebanus. Tema Ne3.
MexaHUYEeCKHEe U
DIEKTPOMArHUTHBIE BOJTHBI.
Tema Ned. Onituka.

ConeprkaHue y4eOHOro Marepuaia

10

UIP13; JIP14; JIP16;
UIP25; JIP26; JIP27;

JleknmoHHbBIE 3aHATHA
["apmonnueckue konedbanus. CB0OOOHBIC MEXaHHYCCKUE

kojeOanus. [IpeBpaieHne s3Hepruu Ipu KouedaTeIbHOM
JIBUKEHUH. MareMaTH4eckuii MasTHUK. [Ipy>KWHHBIHA
MasiITHUK. BI;IHy‘)KI[eHHI)IG MCXAaHNYCCKHUC KOHC6aHI/I$I.
Pe3onanc.

HonepeqHHe 1 NMPOAOJILHBIC BOJIHEIL. XapaKTepI/ICTI/IKI/I
BOJIHBI. 3BYKOBLIC BOJIHBI. yHLTpaSBYK " €0 IPUMCHCHUC.

CBoOoOIHBIE 3JIEKTPOMAarHUTHbBIE KOJIeOaHUs.
[IpeBpamienne sHeprur B KoJeOaTeIbHOM KOHTYpE.
Ileprion  cBOOOAHBIX  DNMEKTPUYECKUX  KOJeOaHUU.

®opmyna TomcoHa. 3aTyxaromue >3JI€KTPOMarHUTHBIE
KoJieOaHusl. BeIHYXIEHHBIE AJIEKTPUYECKUE KOJICOaHUS.
[Tepemennbiii TOK. Pe30HaHC B AIEKTPUYECKON IIEMH.

I'eneparop mnepemenHoro Toka. TpaHchOpPMATOPHI.
[Tonyuenue, nepenaya u pacnpeseneHme
AJEKTPOIHEPTUH.

DJIEKTPOMArHUTHBIE BOJIHBIL. CaoiicTBa

PIEKTPOMArHUTHBIX BOJH. OTKPBITBIA  KOJI€OATENbHBIH]
koHTYyp. OmbiTel I'. I'epma. M3o0perenune paguo A.C.
[TortoBbiM. [ToHsiTHE O pagnocBa3u. [IpuHIIMT paguoCBS3U.

HpI/IMeHeHI/Ie OJICKTPOMAardMTHBIX BOJIH.

UIP31; JIP 32; JIP34

MPO1; MP03;
MPO04; MPO5;
MPO07; MPOS;
MP13; MP14;
MP24; MP32;
MP33; MP34;
MP39; MP40;
MP42; MP45;
MP46; MP47;
MP48; MP55;

[IPy01; ITpy02;
[1Py03; ITPy04;
[1Py05; ITPy07;
[1Py08; ITPy09;
[1Py10; ITPy11;
[IPyl12; ITPy13
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IIpakTHYeckHne 3aHATHA
Pemenue 3amau mo teme: «MexaHUYecKue KojgeOaHUS U
BOJIHBI»

JIabopaTopHbie paboThI
JlabopaTtopnass  pabora  Ne2l  —
Kod(durmenta KECTKOCTH
KOJICOAHU.»

Jlaboparoprass pabora Ne22 — «lccrnenoBanue mnepuona)
KOJIe0aHUM MPY>KUHHOTO MAasITHUKA
JlaGopaTopnast pabora Ne23 — «OnpeneneHne yCKOPEHHUs]
CBOOOJHOIO TAaJEHUA C TIOMOIIBIO MaTeMaTH4YEeCKOIO
MasITHUK2)

«Omnpenenenue
MIPY>KUHBI METOZIOM

Paznen Ne6. OCHOBEI
CIeIMaJIbHON TCOpUH
OTHOCHUTEIBHOCTH.

Coneprxanue yaeOHOTO MaTepHraia

14

JIP 01; JIP03; JIPO5;
P06; JIP07; JIP12;

JIeKoHHBIE 3aHATHSA

Wntepdepennust  cBeta. KOrepeHTHOCTh  CBETOBBIX
nydeir. MHTepdepeHnss B TOHKMX IUIeHKax. Kosbia
Herorona. Mcnonb3oBanne nHTEpdEpeHINH B HayKe U
texauke. Judpaknus ceera. Judpakums Ha 1mIend B
napajuleNbHbIX — Jydax. Judpakumonnas —pemierka.
[Tonspuszanusa nonepedynslx BoaH. Ilomspusanus ceera.
[Tonspounsl. ucnepcus cBera. Buabsl u3IydeHUN.
Buner cnektpoB. Crnektpel ucnyckanus. CHeKTpsl
nornomenus. CrnekTpaibHblii aHanu3. CHekTpajbHbIE
KJacchl  3Be3A.  YJIbTpaHOJIETOBOE  M3IIyYCHHE.
WudpakpacHoe n3nmydeHue.

PentrenoBckue nyuun. MIx npupona u cpoiictsa. [llkana
PJIEKTPOMArHUTHBIX U3JTy4€HUN

JIBr>keHHE cO CKOPOCTBIO cBeTa. [locTynarsl Teopun
OTHOCHUTEJIBHOCTH U CIIEJICTBHS U3 HUX. IHBapMaHTHOCTH
MOJYJISl CKOPOCTH CBETA B BaKyyme. DHeprus nokos. CBs3b
MacCChl U SHEPTUH CBOOOAHON YaCTHUIIbI. DIEeMEHTHI
EISITUBUCTCKOM TMHAMUKHU

I[IpakTuyeckue 3aHATHS
Pemenue 3amau no teme: «lIpupoma ceera. BosiHOBBIE
CBOICTBAa CBETa»

UIP25; JIP26; JIP27;
UTP28; JIP31; JIP 32;
UIP34

MPO1; MPO3;
MP04; MPOS;
MPO7; MPOS;
MP13; MP14;
MP24; MP32;
MP33; MP34;
MP39; MP40;
MP42; MP45;
MP46; MP47;
MP48; MP55;

[Ipy02; I1Py03;
[1Py04; ITPy0S5;
[1Py07; ITPy08;
[1Py09; ITPy10;
[TPy11; I[1Py12;
IMPy13
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JIabopaTopHbie paboThI
JlaGopaTtopnast  pabora  Ned6  —  «OmpenencHue
TOPU30HTAIBHOW COCTABISAIOIEN HHAYKUMHA MAarHUTHOIO
MOJIST 3€MJTH.»

JlaGopaTopnas padota Ne51 — «Onpenenenue GoKyCHOTO
[paccTOSTHUSL TOHKOM JIMH3BI IO (hOpMYIIe JTUH3bI»

Jlaboparopuass pabora NeS5 —  «/ludpakumonnas
pelIeTKa. »
Paznen No7. KBantoBas Cojeprkanue y4eOHOro MaTepuana JIP 01; JIP03; JIPOS; MPO1; MPO3;
¢dusuka. Tema Nel. JIP06; JIPOT; JIP12; IMP04; MPOS; [TPy01; ITpy02;
KOpIyCKyISIPHO — .JIeKIII/IOHI-ELIe 3aHATHUA JIP13; JIP14; JIP16; MPO7; MPOS; ITPy03; [TPy04;
BONHOBOH JIyaIH3M. Toueunslit HCTOYHHUK CBeETa. Ckopoctb JIP25; JIP26; JIP27; NP1 3; MP14; TIPy05; [TPy07:
Tema No2. Pusmka pactpocTpaHeHusi CBeTa. 3aKOHBI  OTPAKCHUS | JIP 32; JIP34 MP24: MP32; HPyOS? HPy09?
A TOMA. npenomiieHust ceeta. [Ipunnun IrolireHca. CosaHeuHble MP33; MP34; HPleZ HPyllZ
u JsyHHble 3atMeHus. llomnoe otpaxenue. JIMH3BL MP39; MP40; [IPy12; ITPy13
[Toctpoenue nzobpaxenus B nuH3ax. GopMyna TOHKOM MP42; MP45;
JIUH3BL. YBEIMYEHHE JIHH3BL. MP46; MP47;
a3 kak onTudeckas cucTeMa. ONTHYECKME HPHOOPEL. MP48; MP5S5;

Teneckonsl

KBanrtoBas runoresa [Inanka. Tennosoe usnydenue.
KopnyckynsapHo-BonHOBOM nyanu3m. PoTonsl. ['unoresa
Jie bpoilsist 0 BOJTHOBBIX CBOMCTBAax 4acTull. /[aBnenue
cBeTa. XMMHYECKOe

neiicreue cBera. Ombitel I1LH. Jlebenesa u H.N.
BasunoBa. ®otosrddexr. YpaBHeHne DWHIITEHHA A
dbotorddexra. [Ipumenenue pororddexra.

PasButre B3rIAI0B Ha CTpOEHHE BelecTtBa. Mopenn
CTPOEHHsI aTOMHOIO snpa. SnaepHas Mozenb aToma.
OmnsiTel J. Pesepdopaa. Moaens aroma Bogopoza o H.
bopy. KsantoBbie mocrtynatel  bopa.  Jlazepsl.
PagnoakTuBHOCTE. 3aKOH paJMOaKTUBHOIO pacraja.
PagunoaktuBHble mpeBpaiieHus. CriocoObl HaOMOACHUS
U PErucTpauuy 3apsokeHHbIX 4actul. CTpoeHue
aToMHOrO s1pa. JlepekT Macchl, SHEpPrusi CBA3M U
YCTOMYMBOCTh AaTOMHBIX s€p. SlIepHble peakuuu.
SnepHast sHepreTrka. JHEPreTUYECKU BBIXOJT SACPHBIX

peakuuii. MckyccTBeHHass paaMOaKTHUBHOCTb. JleiieHue
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TsoKenbIX saep. Llennas simepHas peakius. Y npasisemMas
uenHas peakuus. AnepHwiii peaktop. TepmosiaepHbIi
cuHTe3. OHeprusa 3Be3na. [lomydeHue paaMOaKTHBHBIX
M30TONOB W WX  HpuMeHeHue. buonoruueckoe
JeCTBHE paJOaKTUBHBIX H3-

ITydeHUid. DJIEMEHTapHbIE YaCTHIIbI

Paznen Ne8. DnemeHTsI
ACTPOHOMUU U
acTpo(Hu3uKH.

Conepixkanue yaeOHOro MaTepHuaia

JIP 01; JIP03; JIPO5S;
JIP06; JIP07; JIP12;

JIeKIMOHHbIE 3aHATHS

CosHeuHas cucTeMa: IJIaHeThl M MaJjble Tena, CHCTeMa
Semisi—Jlyna

Ctpoenue u 3Bosrorus ConHna u 38631, Kimaccudukamms
3BE3/1. 3BE3/1bI U HCTOUHUKU UX SHEPTUMU.

["anaktrika. CoBpeMEHHbIEC MPEJACTABICHUS O CTPOCHUU U
hBoJIrOoNNN BeeneHHon

JIP13; JIP14; JIP16;
JIP25; JIP26; JIP27;
JIP28; JIP31; JIP 32;
JIP34

JlabopaTopHbie padoThI
M3yuyenue kapThl 3B€31HOTO HeOa.

MPO1; MP03;
MPO04; MPO5;
MPO7; MPOS;
MP13; MP14;
MP24; MP32;
MP33; MP34;
MP39; MP40;
MP42; MP45;
MP46; MP47;
MP48; MP55;

[1Py01; [1py02;
[TPy06; ITPy07;
[1Py08; ITPy09;
[1Py10; ITPy11;
[IPyl12; ITPy13
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3.YCJIOBUSA PEAJINBALINU JIUCIIMITJIMHBI

3.1. TpeﬁoBaHnﬂ K MUHUMAJIBHOMY MAaTE€PUAIBbHO-TEXHUYCCKOMY odecre4eHnIo

Peanu3zanus aucuuruinHbl TpeOyeT HAIMYUS CTaHJAPTHO OOOPYAOBAHHOM JEKIIMOHHON
aynuTtopuu, naboparopuit «Mexanuka. Mexanudeckue kosieOanus. MonekynspHas Guzuka» u
«Qnekrpomaruerusm. OnTuka.

O6opynoBaHue JEKIIMOHHON ayIUTOPHH:

— IIOCaA04YHBIC MECTA IO KOJINYCCTBY o6yqa10mnxc;{;

— paboyee MECTO MPenoaaBaTels.

O6opynoBanue 1a00paTOpru U pabOINX MECT Tab0paTOPHHU:

JlaGoparopus «Mexanuka. Mexanudeckue Kojebanus. MomnekynspHas — (uU3HKay
Aynutopun Ne2-460, 462, 465. B xaxnoir - J[locka, paboyee MecTO MpenojaaBares,
nabopatopHbie cToyibl Ha24 y4eOHBIX MecTa, KOMIUIEKTHOE HACTOJIbHOE JabopaTopHoe
obopynosanue cepuii ®IIM, OIIK u camojenbHbIC HACTEHHBIC W HACTOJIBHBIC YCTAHOBKHU TIO
MEXaHHKEe, TEOpUH KoJNeOaHWi U MOJNEKYIIpHOH (u3MKe, cHCTeMa JJIEKTPONMUTAHHUS.
JIaGoparopusi mpenHa3HaueHa JIsi BBIIOJIHEHHUs JAaOOpAaTOPHBIX pabOT MO MEXaHWKE, TEOPUH
KoJe0aHuil 1 MOJNEKYISIpHON (U3UKe.

Jlaboparopus «OnexkrpoMarHetusm. Ontuka» Ayautopun Ne2-454, 456, 457. B kaxnoi -
Jlocka, pabouee MecTo MpemnojaBaTens, Ja0opaTOpHble CTOJAbI Ha 24 yueOHBIX MecTa.
CaMozenpHbIE U KOMIUIEKTHBIE HACTOJIbHBIE JIA0OPATOPHBIE YCTAHOBKH 110 3JIEKTPOMArHETU3MY
U ONTHKE, CHUCTEMa »JJCKTPONUTAHHS, OJIOKM MHUTaHUs, LUU(PPOBBIE aMIEpPBOILTOMMETPHI,
ocuusuiorpadbl, yHHUBEpCalbHblEe CTeHAbl «PU3MKa», KOMIUIEKTBl y4eOHOro 00O0pYAOBAaHUS
«Omnpenenenue  kodpduiueHTa  OPeJOMIICHUS  CTEKISIHHOW  miuacTuHb»,  «M3ydyeHue
MOJISIPU30BAaHHOTO  cBeTay, «Judpakuums. OmpeneneHue mnapaMeTpoB  ITUGPAKIHOHHON
pemetkn», «ludpakuus Ha IByXMEpHOW pemieTke», MoOHOXpoMartop YM-2, mupoMeTpbl
[Tpomuns u JIT-8859, monynpoBoanukoseie sazepsl [IIJI u goronpuemusie ycrpoiicta OII
(M3MepHUTENN MOIIHOCTU JlazepHoro wuznyudeHus), arokcmerpsl TKAITKM-31. Jlabopatopus
MpeHa3HaueHa JUIsl BBIIOJHEHUS J1Ta0OpaTOpHBIX paboOT MO 3JIEKTPUUECTBY, MArHeTU3My H
OIITHKE.

3.2. UudopmaunonHoe odecrniedeHue 00yueHust

[lepeuenb pekOMeHyeMbIX yUeOHBIX U3AaHui, IHTepHET-pecypcoB, TONOTHUTEIBHOM
JIUTEPaTyphl

OcHOBHBIC HCTOUYHHKH:

1. ®usuka 10 knacc: 6a30BbIi U yriryOnenHsld ypoBHI/ Mskuiues I'.5., Byxosues b.b., Corckuit H.-H./ mon
penakmuein H.A. [lapdentbeBoii 11-e uzganme, crep. — UsmatensctBo «lIpocBemenne» M, 2024, — 432c.
https://e.lanbook.com/book/408686

2. ®usuka 11 kiacc: 6a30Bblid U yriyonenHsiit ypoBHr/ Mskumes I'. 5., Byxosues b. b., Yapyrun B. M./
noy; penaknueit H.A. TapdentbeBoii 12-e u3nanue, crep. — M3natensctBo «lIpocBemenue» M, 2024. —
432c. https://e.lanbook.com/book/408689

3. @uzuka: 10 xmacc yrinyOneHHblii ypoBeHb/ KacwesinoB B.A./ 12-e¢ w3manme, crep. — M3nmarenbcTBo
«IIpoceemenne» M, 2024. — 480c. https://e.lanbook.com/book/437420

4. ®uzuka: 11 xmacc yrmyOneHHsiii ypoBeHs/ KacwsiHoB B.A./ 12-e um3nmanume, crep. — H3marenscTBO
«IIpoceemenne» M, 2024. — 493c¢. https://e.lanbook.com/book/437444
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I[OIIOJIHI/ITCJI])H])IQ HCTOYHHUKH:

1.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

1. ®usuka 11 xnacc: 6a30BbId 1 yrayonennsiid yposau/ Ilypeimesa H. C., Baxeesckas H. E., Hcaes
. A., Hapyrua B. M./ 1l-e uznmanue, crep. — MsmarensctBo «IIpocBemenney M, 2022. — 332c.
https://e.lanbook.com/book/334856

®dusuka: 11 knacc: yrinyonenssiii yposau/ Kadapaun O. @., 'naszynoB A. T., Opnos B. A., [Iunckwuii
A. A., Manunaun A. H./ mox penakumeri A. A. Ilunckoro, O. ®. Kabapauna 8-e¢ uznanwue, crep. —
HznarensctBo «IIpocsemenne» M, 2022, — 415c¢. https://e.lanbook.com/book/335063

®dusuka 0azoBwiii ypoenb/ [lypeimieBa H. C., Baxkeerckas H. E., Hcaes [I. A., Yapyrua B. M./
HsznarensctBo «IIpocsemenne» M, 2024, — 512¢. https://e.lanbook.com/book/408692

dusuka: 6a30BBIi YPOBEHB: MPAKTHKYyM Mo pemienunto 3amad/ [Typeimea H. C., Baxeesckas H. E.,
Ucaes JI. A., Yapyrun B. M./MzpatensctBo «lIpocBemenue» M, 2024. — 234c.
https://e.lanbook.com/book/408695

®usuka: 10-i kiacc : 6a30BbIi U yriayOoaéHHBIH ypoBHU: B 2 yacTsax. Yacts 1/ Tenaenmreiin JI. 3.,
BymaroBa A. A., Kopamises U. H., Komkunra A. B./ mox penakuwneit B. A. OpnoBa 5-e uzn., ctep. -
NznarensctBo «IIpoceemierne» M, 2024, — 304c¢. https://e.lanbook.com/book/408896

®usuka. 10 kmacc. ba3oBeiii u yrayonaéHubiii ypoBHu. B 2 4. Yacte 2 /T'ewpenmreiin JI. D.,
Bynarosa A. A., Kopuuises 1. H., Komkuna A. B./ mox penakimeit B. A. OpioBa 5-¢ usn., crep —
«[Ipoceemenne»M., 2024.— 239c¢. hitps://e.lanbook.com/book/412187

®usuka. 10 knace : yriayonénnsiii yposens/ Kabapaun O. @., Opnos B. A., Oenuuk 3. E., [llamam
C. 4., lledep H. U., Kabapauua C. N./ mox penakumeit A. A. ITunckoro, O. ®. Kabapauna 9-¢ uz.,
crep. —«IIpoceemenne»M., 2024.— 416 c. hitps://e.lanbook.com/book/437351

®usuka : 10-it knacc : 6a30Bbii U yriuyonéuubiit yposuu/ I'paués A. B., [loroxes B. A., Canenxwuit
A. M., Bokos II. FO./ 9-¢ wm3n., crep. — UsmarensctBo «IIpocBerienue» M, 2024 — 463c.
https://e.lanbook.com/book/437408

®usuka : 11-it knacc : 6a30Bbii U yriuyonéunbiit yposuu/ I'paués A. B., [loroxes B. A., Canenkuit
A. M., bokxos II. FO./ 10-e m3n., crep. — UsmartensctBo «IIpocBemenney M, 2024. — 462c.
https://e.lanbook.com/book/437411

®usuka : 10-if kmace : 6a3oBblid 1 yrayonéuusiii ypoBuu/ Ilypeimesa H. C., Baxkeesckas H. E.,
HUcaer 1. A./ nox penakuueii H. C. IlypsiieBoii 12-e u3f., crep. — M3natensctBo «IIpocBerieHuey
M, 2024. — 334c. https://e.lanbook.com/book/437417

®usuka. Konebanus u BosHbl : 11-if kinace : yray0néuusiii ypoBens/ Msikuiies I'. f1., CunsikoB A.
3/ 1l-e w3m., crep. — MWsmaremsctBo  «IIpocBemienme» M, 2024, —  284c.
https://e.lanbook.com/book/437426

®usmka. Ontuka. KeanroBas ¢usuka : 11-if kmacc : yrimyOnéunsiii ypoBerb/ Msikuie I'. f.,
CunsikoB A. 3./ 12-¢ wu3n., crep. — MHWsmarensctBo «IIpocBemienne» M, 2024 — 478c.
https://e.lanbook.com/book/437429

®usuka. Monekysspaas gusnka. Tepmonuramuka : 10-i kimace : yriay0a€éHHbIH ypoBeHb/ MsIKHIIIEB
I'. 4., CunsxkoB A. 3./ 12-e wm3n., crep. — MsmatenmsctBo «IIpoceemenne» M, 2024 — 351c.
https://e.lanbook.com/book/437435

dusnka. DnekrpoanHamuka : 10—11-e kiaccsl : yriny6onénubiii ypoBens/ Msikues I'. ., CunsikoB
A. 3./ 12-e wm3m, crep. — MspmarensctBo «IIpocBemenume» M, 2024 —  476¢.
https://e.lanbook.com/book/437438

®usnka. Mexanuka : 10-ii kiacce : yrny6onéunbiii yposens/ Msikumes I'. 5., CunsikoB A. 3./ 12-e
u3j., crep. — M3narensctBo «IIpocBemnienue» M, 2024 — 512c¢. https://e.lanbook.com/book/437441
@usuka : 11-if kiacc : 6a30BbIil U yriyOnéHHsid ypoBau B 2 yactsx : Y. 1/ Tennenmureitn JI. D.,
Bymatosa A. A., Kopaunses 1. H., Komkuna A. B./ mox penaxmmeii B. A. Opiosa 4-e usg., crep. —
UznarensctBo «IIpoceenierne» M, 2024 — 191c¢. https://e.lanbook.com/book/437465

®wusuka : 11-i kmacc : 6a30BbIid M yrTyOnEHHBIH ypoBHHU B 2 wacTsx : Y. 2/ mon penakiueir B.A.
OpmoBa 4-¢ wm3nm., crep. — M3marensctBo  «lIpocBemenme» M, 2024 —  206c.
https://e.lanbook.com/book/437468

dusuka i1 npodeccuil U CHeuuaIbHOCTeH TEXHUYECKOro MPOQHIIL: YYEOHHK JUIS YUpexIACHUH
cpen. mpod. oOpaszosanus/ mox pemakuueit B.®. Jmurpuea — M. M3gareiabCKuil LEHTP
«Axanemusy», 2019 — 448c. bubnuoreka — 20.

JlaGopatopHblii mpakTUKyM 10 (usuke g oOyyaromuxcs MO [pOorpaMMaM  CpPeaHEro
npodeccuoHaabHOro obpazosanus. Yacte 1. Mexanuka/ noja peaakiueit JILA. I'ypunenko., E.H.
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Oguapenko., H.I'. Jleontses., C.B. Tiopun — 3epHorpax: AUNU ®I'BOY BIIO JAI'AY — 2015.
Bubnuoreka — 60.

20. JIabopaTopHbIi HPakKTHKYM 10 (U3MKe i1 OO0yYamoImUXCs II0 MporpaMMaM CPEIHEro
npodecCHoHaFHOTO 00pa3oBanusa. Yacte 2. Mexanmueckue kojebanwst/ mox pemakiuein JILA.
I'ypunenko., E.H. OBuapenko., H.I'. Jleoutses., C.B. Tiopun — 3epnorpag: AU ®I'BOY BIIO
JI'AY —2015. bubnmoreka — 60.

21. JlabopaTOpHBIi MPaKTHKyM IO (Qu3MKe JUIsi OOYYaIONIMXCS IO IMpOorpaMMaM  CPeJHEro
npodeccuonanpHoro obpasoBanus. Yacte 3. MonekynspHas ¢(uszuka M TEPMOIMHAMHKA/ TIOX
penakuueit JILA. I'ypunenko., E.H. OBuapenko., H.I'. Jleontses., C.B. Tiopun — 3epuorpan: AUNNU
®T'BOY BIIO JITAY — 2015. Bubnuoreka — 60.

22. JlabopaTOpHBIi MpPaKTUKyM MO Qu3MKe UIsi OOydYalomMXCsS 1O MporpaMMmaM CpPeJHero
npodeccuonansHoro oopazoBanus. Yacts 4. JnekrpomarHetusm/ noj pepakuueii JI.A. I'ypunenxo.,
E.H. Osuapenko., H.I'. Jleoutses., C.B. Tropun — 3epraorpaa: AU ®I'BOY BIIO AT'AY — 2015.
bubnmoreka — 60.

23. JlabopaTopHBIli MPaKTUKyM MO0 (QU3MKEe 11 OOydYalomMXCs MO TNporpaMMmaM CpeIHero
npodeccHoHasHOTO 00pa3oBanusa. Yacts 5. ['eoMeTpudeckas, BOJHOBAS M KBAaHTOBAsl ONTHKA/ MO
penakmueii JI.A. I'ypunenko., E.H. OBuapenko., H.I'. Jleontses., C.B. Tiopun — 3eprorpaa: AUNN
®I'BOY BIIO AT'AY —2015. bubnuoteka — 60.

HuTepHer pecypcsl
1. VuuBepcurerckas OuOnMMOTeKa OHJAWH. DJEKTPOHHO-OMOIMOTEYHass  cucreMa —
https://biblioclub.ru/
2. U3natenberBo Jlans. DiekTpoHHO-OMOIMoTeuHas cucteMa.— https://e.lanbook.com/
3. Hayunas anexkrponnas oudnaunoreka eLIBRARY.RU — http://elibrary.ru
4. llentpanbHas 61OIHOTEKa 00pa30BaTEeNbHBIX pecypcoB MuHoOpHayku PD. www.edulib.ru.
5. DnexrponHas nHpopMaMOHHAs 00pa3oBaTeNbHas cpeaa HHCTUTyTa https://aunn.pd/

NudopmanuoHHbIe CIPABOYHBIE CHCTEMBI H 62351 JAHHBIX

1. Baza pannbix «ProQuest Agricultural and Environmental Science Collection» —
http://www.gpntb.ru

2. baza nannbix wu3narensctBa Springer Nature «Poccuiickuit GoHI (yHIaMEHTAIBHBIX
uccienoBanuii» — http://www.rfbr.ru.

3. MadopmarrionHsIii moprai « HepreTrka 1 mpoMsIuieHHOCTs Poccrmy - http://Aww.eprussia.ru/

4. lleHTpasbHBIN AJIEKTPOTEXHUYECKHIA opTal - hitps://elektroportal.ru/page/5

HNudpopmManHoHHbIE TEXHOJIOTHU

OnekTpoHHas MHGOPMAIIMOHHAsT 0Opa3oBaTelibHAsl Cpela MHCTUTYTa OOECTEUMBAET JIOCTYI K
y4eOHBIM IUTaHaM, pPadOYMM MporpaMMaM AMCHMIUTUH (MOJyJeil), mporpaMMaM MpaKTHK,
AJEKTPOHHBIM YUEOHBIM M3/IaHUSAM U 3JEKTPOHHBIM 00pa30BaTENIbHBIM pecypcaM, YKa3aHHbIM B
pabounx mporpamMmax JIUCHUIUIMH (MOJyJeil), mporpamMmax MpakTHK; (OpMUPOBaHUE
3JIEKTPOHHOTO MOPT(OINO 00YUAIOIIErocsi, B TOM YUCIIE COXPAaHEHHE ero paboT U OLIEHOK 3a 3TH
pabotel. IlpemycMoTpeHa BO3MOKHOCTH B3aMMOJCHCTBHUS CTYACHTOB U IIpEIojaBaTeleit
MOCPEJICTBOM TEXHOJIOTHH MO MEPECHIIKE U MOTYYEHUIO IEKTPOHHBIX COOOIICHUH.

3.3 IIporpamMHoe obecrieyeHne y4eOHOro npoiecca
LibreOffice;

Y4eOHble mocobus, pazpaboTaHHble Ha Kadeape, cM. «/{omoaHuTenpHas INTepaTypay, JOCTYITHBI
B JIOKAJIbLHOU cetn onomorexku AU

3.4. OcoGeHHOCTH peayn3alun padoyeii MporpaMmbl

B uckmouMTENbHBIX CiIydasx MpU pealu3anuud pabouell IporpaMMbl MPUMEHSETCS
ANIEKTPOHHOE OOy4YyeHHue M JUCTAaHLIMOHHBbIE oOpas3oBarenbHble TexHoioruu (D0 u JOT),
BKJIIOYAsl IPOBEJIECHUE TEKYILEro KOHTPOJS YCIEBAEMOCTH M NPOMEKYTOYHOW aTTECTAalUH.
Peanuzanus paboueii nmporpaMmMbl AucuuIInHbl ¢ ucnonb3oBanueM D0 u JIOT ocymecTBisiercs
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https://biblioclub.ru/
https://e.lanbook.com/
http://elibrary.ru/
http://www.edulib.ru/
http://www.gpntb.ru/
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http://www.eprussia.ru/
https://elektroportal.ru/page/5

[0 YCMOTPEHHUIO BEOyUIero INpernojaBaTeiss C Y4eTOM TEXHMYECKHX BO3MOXKHOCTEH
o0yJaromuxcsi ¢ HMCIOJIb30BAHUEM MPOTPAMMHBIX CPEICTB, OOECIEYHMBAIOIINX MPHUMEHEHUE
sneMenToB D0 u JJIOT B MHCTUTYTE, MyTEM CUHXPOHHOTO M ACHHXPOHHOI'O B3aMMOJICHCTBHS, K
KOTOPBIM MOT'YT OTHOCHUTBCS:

- JJIeKTpOoHHAas nH(OpMaLMOHHO-00pa3oBaTenbHas cpeaa Mucruryra;

- TPYIIIOBast FOJI0COBAast KOH(PEPEHIIN B MECCEHDKEPAX;

- TpyNIoBOM YaT B conuaibHoi cetn BKoHTakTe;

- OHJIAMH BuAeoKoH(pepeHuus B Z0om,;

- BUJICO3ANUCH JICKUUH MeAarornyeckux paboTHHKOB MHCTHTYTa, pa3MemcHHbIE Ha
pPa3IMYHBIX BHJIGOXOCTHHTaX (HampuMep, Ha KaHallaX MpenojaBareneii) W/HWiu OOIauHbIX
xpa"wmiax (Hanpumep, Annekc./uck, Google./luck, Obmako Mail.ru u 1.1.)
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4. ®OPMBI, NOPAAOK 1 HEPHOAUYHOCTDb KOHTPOJIA U OHEHKH

Pe3yabTaThl 00yueHus

IlepuoauvnocTb

DopMbI (METOIBI) KOHTPOJIA
U OLlEHKH

3a npeabIaymuii nepuoa o0y4eHust

cmapmogulii (6X00HO1)
KOHMPOJib

3amanusa niasa BITP

Pazgen Nel
JIPO1; JIPO3; JIPOS; JIPO6; JIPO7;
JIP12; JIP13; JIP14; JIP16; JIP25;
JIP26; JIP27; JIP28; JIP31; JIP32;
JIP34; MP06; MP09; MP12;
MP17; MP21; MP23; MP26;
MP27; MP30; MP31; MP35;
MP37; MP3; MP41; MP43;
MP44; MP54; MP56; T1Py01;
ITPy02; I[TPy10; ITPy11.

MeKyuuli KOHMpPonb

@poHTANIBHBIN ONPOC;

Pazgen Ne2
JIPO8; JIPQ9;; JIP14; JIP16;
JIP25; JIP26; JIP27; JIP28; JIP31;
JIP32; JIP34; MPO1; MPO03;
MPO04; MP05; MP0O7; MPO0S;
MP13; MP14; MP24; MP32;
MP33; MP34; MP39; MP40;
MP42; MP45; MP46; MP47;
MP48; MP55; T1Py02; T1Py03;
[1Py04; ITPy05; ITPy07; ITPy09;
[1Py10; ITPy11; ITPy12; ITPy13

MeKywuti KOHMpOib

DpOoHTAIBHBIN OIIPOC;
Ot4et 1o 1abopaTOPHBIM
pabotam;
Pemenne nmpaktudyeckux
3a1ad;
CamocTosTenpHas padora.

Paszgen Ne3
JIPO1; JIPO3; JIPOS; JIPO6; JIPO7,
JIP12; JIP25; JIP26; JIP27; JIP28;
JIP31; JIP32; JIP34; MPO1;
MPO03; MP04; MP05; MP07;
MPO08; MP13; MP14; MP24;
MP32; MP33; MP34; MP39;
MP40; MP42; MP45; MP46;
MP47; MP48; MP55; I1Py02;
[1Py03; ITPy04; ITPy05; ITPy07;
ITPy09; ITPy10; ITPy11; [IPy12;
ITPy13

meKywuti KOHMpOob

DpOoHTAIBHBIN OIIPOC;
Ortuet no 1a60paTopHBIM
pabotawm;
Pemenne nmpakTHyecKkux
3a1ad;
CamocrosTenpHas padora.

Paszgen Ned
JIPO1; JIPO3; JIPOS; JIPO6; JIPO7,
JIP12; JIP25; JIP26; JIP27; JIP28;
JIP31; JIP32; JIP34; MPO1;
MPO03; MP04; MP05; MP07;
MPO08; MP13; MP14; MP24;
MP32; MP33; MP34; MP39;
MP40; MP42; MP45; MP46;
MP47; MP48; MP55; TTPy01;
[TPy03; ITPy04; I1Py05; ITPy07,;
[1Py08; ITPy09; ITPy10; ITPy11;
[TPy12; TTPy13

MeKyujuli KOHMpPOoIb

@pOoHTaIBHBIA OIPOC
Ortuet 1o 1a00paTopHBIM
paborawm;
Pemenune nmpakTudeckux
3amad;
CamocrosTenpHas padora.
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Paznen Neb
JIP13; JIP14; JIP16; JIP25; JIP26;
JIP27; JIP31; JIP32; JIP34; MPO1;
MPO03; MP04; MP05; MP07;
MPOS; MP 13; MP14; MP24;
MP32; MP33; MP34; MP39;
MP40; MP42; MP45; MP46;
MP47; MP48; MP55; I1Py01;
[TPy02; ITPy03; TIPy04; I[1Py05;
[TPy07; TTPy08; ITPy09; ITPy10;
[1Pyl11; ITPy12; ITPy13

MeKyuuli KOHMpPOonb

®poHTaIBHBIN ONPOC;
OtyeT 1Mo 1abopaTopHBIM
paboTam;
Pemenne nmpakTrueckux
3amad;
CamocrosTenpHas padoTa.

Pa3znen Ne6
JIPO1; JIPO3; JIPOS; JIPO6;
JIPO7; JIP12; JIP25; JIP26;
JIP27; JIP28; JIP31; JIP32;
JIP34; MPO1; MPO03; MP04;
MPO5; MP07; MPO8; MP13;
MP14; MP24; MP32; MP33;
MP34; MP39; MP40; MP42;
MP45; MP46; MP47; MP48;
MP55;11Py02; [TPy03; I1Py04;
[1Py05; ITPy07; ITPy08; ITPy09;
[1Py10; ITPy11; TTPy12; [1Py13

MeKyuuLi KOHMpPolb

OpOoHTaIBHBIN O0IPOC;
Otuet no 1abopaToOpHBIM
paboTam;
Pewienne mpakTuueckux
3amad;
CamocrosTensHas pabora.

Pazgen Ne7
JIPO1; JIPO3; JIPOS; JIPO6; JIPO7;
JIP12; JIP13; JIP14; JIP16; JIP25;
JIP26; JIP27; JIP32; JIP34;
MPO1; MP03; MP04; MPO05;
MPO07; MP08; MP13; MP14;
MP24; MP32; MP33; MP34;
MP39; MP40; MP42; MP45;
MP46; MP47; MP48; MP55;
[TPy01; ITPy02; TTPy03; [1Py04;
ITPy0S5; ITPy07; ITPy08; ITPy09;
[1Py10; ITPy11; ITPy12; ITPy13

MeKywutl KOHMpOob

OpOHTAIBHBIN OIIPOC;
Ortuet no 1a60paTopHBIM
pabotawm;
Pemmenne nmpakTHyecKkux
3a1ad;
CamocrosTensHas pabora.

Paszgen Ne8
JIPO1; JIPO3; JIPOS; JIPO6; JIPO7,
JIP12; JIP13; JIP14; JIP16; JIP25;
JIP26; JIP27; JIP32; JIP34;
MPO1; MP03; MP04; MPO05;
MPO07; MP08; MP13; MP14;
MP24; MP32; MP33; MP34;
MP39; MP40; MP42; MP45;
MP46; MP47; MP48; MP55;
[TPy01; ITPy02; ITPy06; ITPy07,;
[1Py08; ITPy09; ITPy10; ITPy11;
[TPy12; ITPy13

MeKyuuLi KOHMpPolb

@pOoHTaIBHBIA OIPOC
Otuet no 1abopaToOpHBIM
paborawm;
Pewrenne npakTuyeckux
3a1a4;
CamocrosTenpHas padora.
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JIPO1; JIPO3; JIPOS; JIPO6; JIPO7;

JIPOS; JIP09; JIP12; JIP13; JIP14;

JIP16; JIP25; JIP26; JIP27; JIP28;
JIP31; JIP32; JIP34; MPO1;
MPO03; MP04; MP05; MPO06;
MPO07; MP08; MP09; MP12;
MP13; MP14; MP17; MP18;
MP19; MP20; MP21; MP23;
MP24; MP26; MP27; MP30;
MP31; MP32; MP33; MP34;
MP35; MP37; MP38; MP39;
MP40; MP41; MP42; MP43;
MP44; MP45; MP46; MP47;
MP48; MP54; MP55; MP56;

[TPy01; ITPy02; TIPy03; [1Py04;

[1Py05; ITPy06; ITPy07; ITPy08;

[TPy09; ITPy10; ITPy11; [IPy12;

I1Py13

NPOMENHCYMOUHYIO BeimonHenue 3amanuit Ha
ammecmayuio I QepeHInPOBAaHHOM 3a4eTe

Tlepuoouunocmos KoHmMpOsi NOOpA3yMesaen CMapmosslil (6X0OHOU) KOHMPOIb, MEKYUull KOHMpPOb,
NPOMENCYMOUHYIO AMMeCAayuio, CemMecmpogulil KOHMpoisb (0pyaas hopma KOHMPOsL,).

4.1. TlepeueHb TeOPEeTHYECKHX BONPOCOB M NPAKTHYECKUX YMeHHUIl, HEOOXOTUMBIX s
NMPOBe/leHUs MPOMeKYTOYHOI aTTecTanum (npeacrasiaeHo B ®OC)
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