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[Tpu pazpaboTke pabouei MporpaMMbl JUCUUIUIMHBL B OCHOBY TOJIOKEHBI:

1. ®I'oC CIIO no cneuunansHoctu 21.02.19 3emiueycTpoilcTBO, YTBEP>KIEHHBIN MpPUKA30M
MunuctepctBoM npocsenieHus PO Ne 339 ot 18.05.2022

2. ®I'OC cpennero obmero oOpa3oBaHUs, YTBEPXKACHHBIM MuUHHCTEpCTBA 00pa3OBaHUS H
Hayku P® ot 17 mas 2012 1. Ne 413 (c usmenenusimu Ha 27 aexadbps 2023 1. Ne 1028)

3. YueOnslit ian cnermanbHocT 21.02.19 3emieycTpoiicTBO, 0100pEHHBIH YUeHBIM COBETOM
A3o0Bo-UYepHomopckoro unxkenepHoro uncruryra ®I'bOY BO [onckoit 'AY  IIpoTokon
Ne6 ot 19.02.2025 1.

4. PabGoyas mporpamMma y4eOHOTO TMpeaMera o0IIeo0pa30BaTEILHOTO IHKIIA TMPOTPaAMMBbI
MOATOTOBKH CIeNHAIUCTOB cpeaHero 3BeHa (mamee — IIIICC3) paspaborana C  yduérom
MPUMEPHON mHporpaMMbl yuyeOHOW aucuuiuinHbl «Pusuka» (yreepxaena OI'BOY IO
NPIIO ans peanuzanuu OCHOBHOW MpodeccuoHanbHoi oOpa3oBaTenbHoi mporpamMmmel CI1O
Ha 0a3e OCHOBHOIO OOIIET0 OOpa30BaHUS C TOJYYECHUEM CPEIHEro 00IIero oOpa3oBaHWMSL.
(ITpotokon Nel7 ot 18 utons 2024 r.).

PaGouass mporpamma AMCHUMIUIMHBI PacCMOTPEHA M PEKOMEHJIOBaHA K MCIIOJIb30BAaHUIO B
yueObHOM mporecce Ha 3aceqannu kadenpsl Texnuueckas mexannka u gusuka IIporoxonm Ne § or
20.03.2025 1.

3aeayromuii kadenpoit: Cuexko A.B.

PabGouass mporpaMma AMCIUIUIMHBI PacCMOTpPEHAa M PEKOMEHJIOBaHA K HCIOJb30BAaHUIO B
y4eOHOM IpoIiecce Ha 3aceJaHuy METOJAMYECKOW KOMHCCHUH IO 00IIe00pa3oBaTeIbHON MOATOTOBKE
[Iporokoin Ne7 ot 28.03.2025r.

[Ipencenarens: XKonobosa M.B.

PazpaboTtunk: npenomasarens 1 kareropun  JleontseB H.T'.
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1. OBIIASI XAPAKTEPUCTHUKA PABOYEN ITPOT'PAMMBI YYEBHOTI'O ITPEJIMETA
1. OVIL. 06 ®u3uka
1.1. MecTo npeaMeTa B CTPYKTYpe NPOrpaMMbl MOATOTOBKH CIIENUAJMCTOB CPeHEro 3BeHa
MecTo THCHMIUIMHBI B CTPYKTYpe odpa3oBarenbHoii mporpammel CITO
Oo6meoOpa3oBarenbHas AucuuIuIiHa «Du3nKay SBIIIETCs 00s13aTEILHON YaCThIO
001eo0pa3oBaTeNIbHOTO [UKIIa 00pa3oBaTenbHOM mporpaMmmbl B cooTBeTcTBUM ¢ PI'OC CIIO no
cnermainbHocTH 21.02.19 3emiieycTpoiicTBO

1.2 Ilnanupyemble pe3yJibTaThl 0CBOEHUS IIpeIMeTa

B pamkax nporpaMmbl y4eOHOI0 NpeaMeTa 00y4aloUMICs 0CBAHBAIOTCS
JINYHOCTHBbIE, MeTallpeMeTHbIe U NIpeIMeTHbIE Pe3yJIbTAThI B COOTBETCTBUH C
TpedoBanusiMu ®I'OC cpennero oduero odpazoBanusi: muuHocTHble (JIP), MeTanpeagmeTHbie
(MP), npenmetnsbie mis 6azoBoro (I1P6) /mpodumbroro(ITPm) ypoBHs u3ydeHwus.

YTOYHEHHE ¥ KOHKPETU3AIHs 001Ier0 MOHUMAaHUsI TMYHOCTHBIX, METANPEIMETHBIX U
MPEeIMETHBIX PE3yIbTaTOB IPOBOAUTCS C UCIOJIb30BAaHUEM IIPOBEICHHBIX YTOUHEHUN PE3yIbTaTOB
B (enepanbHON paboueii mporpamme guzuxu B ©OIT COO.

Kozpt [Tnanupyemble pe3yiabTaThl OCBOSHHS BKIIOYAIOT
pe3yJIbTaToB

JInuHOCTHBIE pe3yiibTaTbl OCBOCHU yqe6H0ro npeamceTa:
Ipa’XaAaHCKOr'o BOCIIMTaHUA

JIP 01 c(OPMHUPOBAHHOCTH TPAKIAHCKON MO3UIIUU 00YYAOMIErocsi KaK aKTHBHOTO
Y OTBETCTBEHHOTO YJICHa POCCUKCKOr0 OOIIEeCTBa,

JIP 03 MIPUHSTUE TPaJULIHOHHBIX HAllMOHAJIbHBIX, 00111e4YeI0BEUECKIX
T'YMaHUCTHYECKHUX U IEMOKPATHUECKUX IICHHOCTEH;

JIP 05 FOTOBHOCTh BECTHM COBMECTHYIO JIESITENIBHOCTh B MHTEpPECAX TIPakIAHCKOTO

O6H.I€CTB3., y4aCTBOBATH B CAMOYIIPpABJIICHUU B O6H.I€O6p8.30B3T€J'ILHOfI
oprann3aiv U JCTCKO-IOHOMCCKUX OpraHU3alluiax;

JIP 06 YMEHHE B3aUMOJICUCTBOBATh C COLMAJIBbHBIMU UHCTUTYTaMU B COOTBETCTBUU
C UX (QYHKIUSMH U HA3HAYCHHUEM;
JIP 07 TOTOBHOCTb K T'YMaHUTapHOU U BOJIOHTEPCKON EATEIbHOCTH;

MaTpUOTUYCCKOI'O BOCIIUTAHUA:

JIP 08 c(OPMHPOBAHHOCTh pOCCUICKON IPaKJaHCKOU HUJIEHTUYHOCTH,
[IaTPUOTU3MA, YBAXKEHUS K CBOEMY HapOJy, YyBCTBA OTBETCTBEHHOCTH II€pe]
PonuHoii, ropaoctu 3a cBOM Kpai, CBOXO PoauHy, CBOM A3BIK U KYJIBTYDY,
IIPOLUIOE M HACTOSIEee MHOTOHAMOHAJILHOIO Hapoaa Poccnun;

JIP 09 LIEHHOCTHOE OTHOLICHUE K TOCYAAPCTBEHHBIM CHUMBOJIAM, UCTOPUYECKOMY U
IIPUPOJHOMY HACJIEeIHI0, MaMATHUKAM, TpaauuusaM HapoaoB Poccun,
JOCTHKEHMSIM Poccuu B HayKe, HCKYCCTBE, CIIOPTE, TEXHOJIOTUX U TPYAE;

AYXOBHO-HPABCTBCHHOI'O BOCIIUTAHUA:

JIP 12 c(hOpMUPOBAHHOCTHh HPABCTBEHHOT'O CO3HAHUS, ITHUECKOTO IMTOBEICHHUSI;

JIP 13 CIOCOOHOCTh OLIEHUBATh CHUTYallMI0 M MPUHUMATh OCO3HAHHBIE PEIICHUS,
OPHUEHTHUPYSICh HA MOPAJIbHO-HPABCTBEHHBIC HOPMBI U LICHHOCTH;

JIP 14 OCO3HAHUE JIMYHOTO BKJIa/Ia B IOCTPOCHHE YCTOMYMBOTO OYIyIIEro;

OCTCTUYCCKOI'O BOCIIMTAHHA:

JIP 16 ACTETUYECKOE OTHOULIEHHWE K MHpPY, BKIIOYas SCTETUKY ObITa, Hay4yHOrO U
TEXHUYECKOIr0 TBOPYECTBA, CIOPTA, TPYJa M 0OIIECTBEHHBIX OTHOIICHU;

TPyAOBOTO BOCITMUTAHUSA:




JIP 25 WHTEpEC K pas3auvHbIM cdepam MpoPecCHOHAIBHON NEITeIbHOCTH, YMEHUE
COBEpIIaTh OCO3HAHHBIA BBHIOOP Oyaymied mpodeccuu MW peann30BHIBATH
COOCTBEHHBIE KI3HEHHBIE TUIAHBI;

JIP 26 TOTOBHOCTh M CIOCOOHOCTH K O0Opa30BaHUI0 H CamMOOOpa3OBaHUIO Ha
NPOTSHKCHUH BCEH XKU3HU;

OKOJIOTHYCCKOT'O BOCIIMTaAHHA

JIP 27 C(OPMHPOBAHHOCTh  JKOJIOTUYECKOM KYJIbTYphl, TOHHUMAaHUE BIHMSIHUSA
COLMAJIbHO-9)KOHOMHMUYECKUX IIPOLIECCOB HAa COCTOSIHME NPUPOAHOM U
COIIMAJIBHOM Cpe/bl, OCO3HAHHE IJ00AIBHOTO XapaKTepa 3KOJOTMYECKUX

po0Jem;

JIP 28 IJIAHUPOBAHUE W OCYIIECTBIEHUE JCHCTBUH B OKpYXKAlOLIEW cpelne Ha
OCHOBE 3HAHUJ LIeJIel YCTOMYUBOIO Pa3BUTHSI YEJIOBEUYECTBA;

JIP 31 paCIIMPEHHE OMNBITA IEITEIBHOCTH IKOJOTMYECKON HAIPABIEHHOCTH;

LHCHHOCTH HAYYHOI'O ITO3HAHU:

JIP 32 c(OPMHPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO DPa3BUTHsS HAyKW M OOLIECTBEHHOW NpPAKTUKH, OCHOBAaHHOI'O Ha
IMajgore KyJabTyp, CHOCOOCTBYIOIIETO OCO3HAaHHMIO CBOETO MecTa B
HOJIMKYJIBTYPHOM MHUDE;

JIP 34 OCO3HAaHHE IEHHOCTU HAy4YHOW JEsITeIbHOCTH, TOTOBHOCTh OCYIIECTBIATDH
NPOCKTHYIO M HCCIEIOBATEIBCKYIO JEATEIbHOCTh WHIMBHIYAIBHO H B
rpyInie;

MeranpenmeTHsle  pe3yiabTaThl  OCBOCHHS yueOHOoro  mpenmera:  OBiaseHue

YHUBEPCAIbHBIMU  Y4€OHBIMU TIO3HABATEIBHBIMU  JIEUCTBHUSMHU: 0a30BbBIE JIOTHYECKUE
IEUCTBUS:

MP 01 CaMOCTOSITENIFHO ~ (OPMYJIMPOBATh M AKTyalH3HpOBAaTh  MPoOIeMYy,
paccMaTpuBaTh €€ BCECTOPOHHE;

MP 03 ONpEeAENATh LEIN JAEATEIbHOCTH, 3aJaBaTh NapaMeTpbl U KPUTEPUH HX
JOCTUKECHMS,;

MP 04 BBISIBJISITH 3AKOHOMEPHOCTHU M POTUBOPEYHS B PACCMATPUBAEMBIX SIBICHUSIX;

MP 05 BHOCUTb KOPPEKTHBBI B  JI€ATCIBHOCTb, OLICHUBATb  COOTBETCTBUE
pE3YJIBTATOB LIEJSIM, OLIEHUBATh PUCKH NOCIEICTBUN 1€ATEIbHOCTH;

MP 06 pa3BUBaTh KPEaTUBHOE MBIIIJICHUE NTPU PEHICHUH KU3HEHHBIX NpobJieM;

OBJ'IaI[eHI/Ie YHUBCPCAJIbHBIMU y‘le6HBIMI/I MO3HaBaTelIbHBIMUA JICHCTBUSAMU 0a3oBbIC
HCCIIeA0BAaTEIBCKIE NCHCTBUS:

MP 07 BJIAICTh HaBBIKaMHU y4eOHO-UCCIIeIOBATENbCKON " IIPOEKTHOU
NeSTeTbHOCTH, HABBIKAMU Pa3perieHus mpooiem;

MP 08 CIOCOOHOCTB ¥ TOTOBHOCTh K CAMOCTOSATEILHOMY IIOMCKY METO/IOB PEILICHUs
MPAKTUYECKUX 3a/1a4, IPUMEHEHUIO Pa3JIMYHBIX METOJIOB MTO3HAHMS;
MP 09 OBJIAJICHUE BUJAMH JCATEIBHOCTH IO TMOJYYEHHI0O HOBOTO 3HAHWS, €ro

HHTCpHpCTAlUH, Hp606pa3OBaHI/IIO U MPUMCHCHHUIO B PA3JIMYHBIX y"-Ie6HLIX
CUTyallMiaX, B TOM YHCJIC ITPHU CO3JIAaHUHN y‘-Ie6HBIX 1 COMAJIBHBIX ITPOCKTOB,

MP 12 BBISIBJIAITh TIPUYMHHO-CJIE/ICTBEHHbIE CBSI3M M aKTYaJIW3HpOBaTh 3ajady,
BBIBUTATh  THUIOTE3y €€  pElIeHHs, HaXOOUThb AapryMeHThl  JUId
JI0Ka3aTeNbCTBA CBOMX YTBEPXKACHUH, 3ajaBaTh HapamMeTpbl M KPUTEPHU
pelieHus;

MP 13 AQHAJIM3UPOBATh IIOJYYEHHBIE B XOJE pELICHWS 3aJa4d Ppe3yJIbTaThl,
KPUTHYECKU OLICHMBATh MX JOCTOBEPHOCTbH, IIPOTHO3UPOBATh U3MECHEHHUE B
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HOBBIX YCJIOBUSAX;

MP 14

JIaBaTh OIEHKY HOBBIM CUTYaIlMsIM, OLICHUBATh MPUOOPETCHHBIN OIIBIT;

MP 17

YMETh MEPEHOCUTh 3HAHUSI B TMO3HABATENIBHYI0O W MPAKTUYECKYIO 00JacTH
YKHA3HEIEATEIbHOCTH;

OBnaneHne yHUBEPCAIBHBIMH Y4eOHBIME TO3HABATEIHHBIMU JCHCTBHSIMH:
pabora ¢ nHpopMmaIuei:

MP 21 BIIQ/ICTh HABBIKAMU TMOTYYCHHUS] HHPOPMAIIMH U3 UCTOYHUKOB Pa3HBIX THIIOB,
CaMOCTOSITENIFHO ~ OCYILECTBIATh TMOWCK, aHallu3, CHUCTEMaTH3alui0 U
WHTEPIPETAINIO HHPOPMAIINH PAa3IMYHBIX BUJOB U (DOPM IMPEICTABICHIS;

MP 23 OLICHUBATh JIOCTOBEPHOCTH, JIESTUTUMHOCTh MH(OpPMAIMH, €€ COOTBETCTBHE
MIPABOBBIM ¥ MOPaJIbHO-3TUYECKIUM HOpMaM;

MP 24 WCIIONBh30BaTh  CpeACTBa HH(DOPMAIMOHHBIX W KOMMYHHUKAIMOHHBIX

TEXHOJIOTMM B  pEHIEHWH  KOTHUTUBHBIX,  KOMMYHUKATUBHBIX U
OpraHM3allMOHHBIX 33Ja4 € CcoOJifoJieHneM TpeOOBaHUN IPrOHOMUKH,
TEXHUKH O€30MaCHOCTH, TUTHEHBI, PECypcocOepex eHus, NPaBOBBIX U
ATUYECKUX HOPM, HOPM HH(OPMAIIMOHHON 6E€301acHOCTH;

OBnaneHue yH

HNBCPCAJIbBHBIMU KOMMYHUKAaTUBHBIMU ILCIZCTBHHMHZ 06I_HGHI/I€I

MP 26

OCYIICCTBJIAATb KOMMYHUKAIIUN BO BCEX C(i)ean KH3HU,

MP 27 pacrmo3HaBaTh HeBepOadbHBIE CpEJACTBA OOIIEHUs, TOHHUMATh 3HAYCHUE
COIIMAJIBHBIX 3HAKOB, PACMO3HABATH MPEAOCHUIKH KOH(MIMKTHBIX CHTYallui
U CMSITYaTh KOHQIIMKTHI;

MP 30 pa3BepHYTO U JIOTUYHO H3JIaraTb CBOK TOYKY 3PEHHUS C HCIOJIb30BAaHUEM

SA3BIKOBBIX CPCIACTB,

OBJ'IaI[eHI/Ie YHUBCPCAJIbHBIMU KOMMYHUKATHBHBIMHU ﬂCﬁCTBHﬂMHI COBMCCTHaA ACATCIBHOCTD:

MP 31 IIOHMMAaTh U MCIOJb30BaTh IPEUMYILECTBA KOMaHIHOW W MHIWBHUIYaJIbHOU
paboTsr;

MP 32 BbIOMpPATh TEMaTHKy M METOJbl COBMECTHBIX JEHCTBHUH C yd4eToM OOLIMX
MHTEPECOB U BO3MOYKHOCTEN KaXKI0r0 WiIeHA KOJIJIEKTUBA;

MP 33 NPUHUMATh [EJIM COBMECTHOM  NI€SITEIbHOCTH, OpPraHU30BBIBATH U
KOOPJAMHHUPOBATh ACUCTBHS 110 €€ JOCTHKEHHIO: COCTABIIATh IUIaH JEHCTBU,
pacnpeenaTh poju ¢ y4eTOM MHEHUH yYaCTHMKOB OOCYXJaTh pe3yJbTaThl
COBMECTHOM paboThl;

MP 34 OLICHMBAaTh KayecTBO CBOEr0 BKJIAJa M KaXXJIOr0 yYaCTHHUKAa KOMAaHJbl B
o0IIMH pe3ynpTaT Mo pa3pabOTaHHBIM KPUTEPUSIM;

MP 35 npeajgaraTb HOBBIE NPOEKTHI, OIEHUBAaTh MJEUM C TO3MIHUU HOBU3HBI,
OpPUTMHAIIBHOCTH, PAKTUYECKON 3HAYUMOCTH;

MP 37 OCYHIECTBJIATh ITO3UTUBHOE CTPATETHMYECKOE IIOBEJACHUE B PAa3IUYHBIX

CUTYyalusiX, ITPOABJIATH TBOPUCCTBO U B006pa)1(eHI/Ie, OBITh HMHUIINAaTHUBHBIM.

OBJ'I&I[GHI/IC YHUBCPCAJIbHBIMU PETYJIATHBHBIMU HeﬁCTBHﬂMHI CaMOOpraHm3anus:

MP 38 CaMOCTOATENIBHO OCYLIECTBIIATH MTO3HABATEIBHYIO IEATEIbHOCTD, BBISABIATH
npoOyieMbl, CTaBUTh U (opMynHpoBaThb COOCTBEHHbIE 3a/laddl B
00pa3oBaTeNbHON AEATENbHOCTH M )KU3HEHHBIX CUTYallUsX;

MP 39 CaMOCTOSITENIbHO ~ COCTaBJIATh IUIAaH pELICHHS MpoOJeMbl C y4YeTOM
UMEIOIINXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U NMPEINOYTEHUH;

MP 40 JlaBaTh OLIEHKY HOBBIM CUTYalUsIM;

MP 41 pacHIMpsITh pAMKH y4eOHOTO ITPEeIMETa Ha OCHOBE JIMYHBIX MPETOYTCHUI;

MP 42 JienaTh OCO3HAHHBIN BBIOOD, apryMEHTUPOBATh €ro, OpaTh OTBETCTBEHHOCTD
3a penIeHue;

MP 43 OLIEHUBATh IPUOOPETEHHBIN OIBIT;

MP 44 croco0cTBOBaTh (OPMUPOBAHUIO M MPOSIBICHUIO IIUPOKOM JpyIULIUU B

PAa3HBIX o0acTsax 3HaHPII>i, IIOCTOSIHHO ITOBBIIIATH CBOM 06pa30BaTeJ'IBHBIfI n
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‘ KYJIbTYPHBIN YPOBEHb;

OBnazieHre YHUBEPCAIbHBIMU PETYISTUBHBIMU JEHCTBUSIMHI: CAMOKOHTPOJIb:

MP 45 JlaBaTh OLIEHKY HOBBIM CUTYyallUsIM, BHOCUTb KOPPEKTUBBI B JESATEIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB IEJISIM;

MP 46 BJaJeTh HAaBBIKAMH  IIO3HABATENbHOM  peduieKCcMM  Kak  OCO3HAHMSA
COBEpIIAEMbIX JIEHCTBUH U MBICIUTENBHBIX MPOLECCOB, UX PE3YIbTATOB U
OCHOBAaHHUII;

MP 47 UCIIOJIb30BaTh IpUEMbI pedIeKCHH ISl OLIEHKU CUTYalllH, BEIOOpa BEPHOTO
pelIeHus;

MP 48 YMETh OIICHMBAaTh PUCKH W CBOECBPEMEHHO MPUHUMATh PEIICHUS IO HUX

CHIKEHHIO;

OByajieHne YHUBEPCAIbHBIMH PEryISITUBHBIMU AeiicTBusiMU: [IpunsiTie ce0s u 1pyrux;

MP 54 MIPUHUMATH Cce0s1, TOHMMAasi CBOM HEAOCTATKH M JIOCTOMHCTBA;

MP 55 IIPUHUMATh MOTHUBBI U apPIYMEHTHI IPYTUX JIOJEH IPU aHAIU3€e Pe3yIbTaTOB
JESITEIIbHOCTH,

MP 56 [Ipu3HaBaTh CBOE ITPaBO U MIPABO APYTHUX JIOJIEH Ha OMIMOKU

Hpe,[[MeTHLIe PE3YIbTATBI OCBOCHUSA yqe6H0ro npeamMeTa::

I1Py01

c(OPMUPOBAHHOCTh TIOHUMaHUS POIH (PHU3UKA B  IKOHOMHYECKOM,
TEXHOJIOTUYECKOH, COLMAIbHOW M OSTUYECKOW cdepax neaTenbHOCTH
YEJIOBEKA; pOJIM U MecTa (DU3UKH B COBPEMEHHOW HAyYHOW KapTHHE MHUPAa;
pOJIM ACTPOHOMHUHU B MPAKTUUECKOW JEATEIBHOCTH YEJIOBEKA U JajbHEUIIEM
HAY4YHO-TEXHUYECKOM PAa3BUTHUH;

[1Py02

c(hOpMUPOBAHHOCTh CHCTEMBl 3HAHMH O (HU3UYECKUX 3aKOHOMEPHOCTSIX,
3aKOHAX, TCOPHSX, ACHCTBYIOIIMX Ha YPOBHSIX MHKPOMHpA, MaKpOMHpa H
Meramupa, MpeACTaBICHUH O BCeOoOIIeM xapakTepe (PU3NYECKUX 3aKOHOB;
MPEJICTABIICHU O CTPYKType IIOCTPOCHUS (U3UYECKOM TEOpHUH, HYTO
MTO3BOJIUT OCO3HATh POJb (YHIAMEHTAIBHBIX 3aKOHOB M IPUHIIUIIOB B
COBPEMEHHBIX  MPEJACTABICHUSAX O  IPUPOJE, IOHITh  T'PAHUIIBI
MIPUMEHUMOCTH TEOPHUH, BO3MOKHOCTH HX NPHUMEHEHUS JUIS OIMCAHHS
€CTECTBEHHOHAYYHBIX SIBJICHUW U TIPOIIECCOB;

I1Py03

c(OPMHPOBAHHOCTh YMEHHUS pa3iuyaTh YCIOBHS MPUMEHMMOCTH Mojenen
(¢bu3NYeCKUX TeNl U MPOLECCOB (SBJIEHUI): MHEpLUHUAIbHAA CUCTEMA OTCYETA,
MaTepHajibHas TOYKa, PaBHOYCKOPEHHOE JBMXKEHHE, CBOOOJHOE TMaJleHHe,
aOCoONMIOTHO ympyras jaedopmaiusi, aOCOMIOTHO YIpyroe u abCONIOTHO
HEYNpyroe CTOJKHOBEHMS, MOJEIEH Ta3a, JKUIKOCTM M  TBEPIAOTO
(KpHCTaJUIMYECKOT0) TeNa, WACAIbHOTO Ta3a, TOUCUHBIN 3apsj, OAHOPOJHOE
NMEKTPUYECKOE TI0JI€, OJHOPOAHOE MAarHUTHOE TI0J€, TapMOHUYECKHE
Koje0aHusl, MaTeMaTUYECKUN MasiTHUK, UJI€aIbHbIN MPYKUHHBIN MAasTHUK,
rapMOHUYECKHE BOJIHBI, MJI€ANIbHBINA KoJeOaTeNbHbI KOHTYp, TOHKAs JINH3A;
MoOJIeNIell aToMa, aTOMHOTO Ipa U KBAaHTOBOM MOJIENIN CBETA,

[1Py04

COPMHPOBAHHOCTE ~ YMEHHUS  OOBACHATH OCOOEHHOCTHM  NPOTEKaHUs
(bu3NYECKUX SIBICHUN: MEXaHWYECKOE JBUKEHHE, TEIUIOBOE JBUKCHHE
YacTUI[ BEIIECTBA, TEIUIOBOE paBHOBECHE, OpPOYHOBCKOE JIBH)KEHHE,
mud¢ys3us, uUcnapeHue, KUNEHHWEe U KOHACHCalus, IUJIaBJICHHE W
KPUCTAJININ3alMsl, HANpPaBJICHHOCTh TEIUIONEPENaut, JJIEKTPU3alUKU Tel,
SKBUIOTEHIIMAIBHOCTH MTOBEPXHOCTHU 3apsSKEHHOTO MIPOBOHHKA,
AJIEKTPOMAarHUTHOM WHIYKIIWH, CaMOUHIYKIIWH, 3aBUCUMOCTH
CONPOTHUBIIEHNs NOJYOPOBOAHUKOB "p-" ® '"n-TMmoB" OT Temmeparypsl,
pe3oHaHca, HMHTEepPEepeHIMH BOJH, IU(PPAKIUH, IUCIEPCUHU, IOJHOTO
BHYTpEHHEro  oTpaxkeHus, (Qoroddpdexrt, Qundeckue  MPUHLHUIIBI
CIIEKTPAJILHOTO aHaiu3a M paboThl jaszepa, "anbda-" u "Oerta-" pacmajsl
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AACP, raMMa-u3JIydCHHUC AICP,

ITPy05

c(OpMUPOBAHHOCTh YMEHUH MPUMEHSAThH 3aKOHBI KJIACCUYECKON MEXaHUKH,
MOJICKYJISIPHON (PU3UKH U TEPMOJAMHAMUKH, HICKTPOMHAMUKH, KBAHTOBOI
(bu3MKY 1715 aHaNUu3a U OOBSICHEHUS IBIICHUN MUKPOMHUPA, MAaKpOMHUpPA U
Meramupa, pa3JjinuaTh yCJIOBUs (TPaHUIlbI, 00JIaCTH) TPUMEHUMOCTH
(bu3nYecKrX 3aKOHOB, MOHUMATh BCEOOLTHI XapakTep (yHIaMEHTAIbHbBIX
3aKOHOB (3aKOH COXPaHEHUS MEXaHUYECKOM SHEPruu, 3aKOH COXPAaHEHUS
HMITYJIbCA, 3aKOH BCEMUPHOI'O TATOTEHUS, IEPBBIN 3aKOH TEPMOJUHAMUKH,
3aKOH COXPaHEHMsI SJIEKTPUUYECKOTO 3apsi/ia, 3aKOH COXPAHEHHUS SHEPTUH) U
OrpaHUYEHHOCTh MCIOJIb30BAHUS YACTHBIX 3aKOHOB; aHAJIM3UPOBATH
(bu3nvecKre MpoLecchl, HCIOIb3Ysi OCHOBHBIE TOJ0KEHNUS, 3aKOHBI U
3aKOHOMEPHOCTH OTHOCUTEIBHOCTh MEXaHUYECKOTO JIBHKEHUS, POPMYJIbI
KMHEMaTHKH PaBHOYCKOPEHHOTO ABIKEHHUs, peoOpa3oBanus [anumuest mis
CKOPOCTH U IlepeMelIeHus, Tpu 3akoHa HeroTOHa, npuHIUI
OTHOCHUTENBHOCTHU ["anuies, 3aKOH BCEMUPHOI'O TATOTEHUS, 3aKOHbI
COXPaHEHHUS UMITYJIbCa U MEXaHUYECKON IHEPTHH, CBSA3b PAOOTHI CUJIBI C
M3MEHEHHEM MEXaHUYECKOM dHEPruu, YCIOBUs PaBHOBECHS TBEPAOIO TEIA;
CBA3b JaBJICHUS UICAIBHOIO ra3a co CpeIHe KHHETUYECKOMN SHepruei
TEIJIOBOTO ABUKEHUS U KOHLEHTpAIUEN €ro MOJIEKYJI, CBS3b TEMIIEPATYPHI
BELIECTBA CO CPEHEN KUHETUUECKOM 3HEPTUEN ero YacTHll, CBSI3b AaBJICHUS
WJI€AIBHOTO Ta3a C KOHLEHTPALMEN MOJIEKYH U €r0 TEMIIEPATYPOi,
ypaBHeHuEe MenneneeBa-Knanelipona, nepBblii 3aKOH TEPMOJIUHAMUKH,
3aKOH COXPaHEHUs SHEPTUHU B TEIIOBBIX MPOLIECCAX; 3aKOH COXPaHEHUs
ANEKTPUYECKOTO 3aps/ia, 3aKoH KynoHa, NOTeHIINaIbHOCTh
3JEKTPOCTATUYECKOTO MO, HPUHIIMI CYNEPIO3ULIUN ANEKTPUUECKUX
nosiet, 3akona Kynona; 3akons Oma J1s ydacTka el U I 3aMKHYTOU
3IEKTPUYECKOH 11enH, 3akoH Jkoyinsa-JIeHna, 3aKkoH 3J1eKTpOMarHuTHOM
MHIYKIMH, TpaBuiIo JIeHa, mocTynarsl crenuaibHOW TEOpUU
OTHOCHUTENIbHOCTU DWHINTEHHA, ypaBHeHUE DitHITelHa 15 hoTtorddekra,
IIEPBBIN ¥ BTOPOH NoCTynaTsl bopa, mpuHIMI HEONIPEAECIIEHHOCTH
Ieiizenbepra, 3akOH COXpaHEHUs 3apsiaa, MAaCCOBOTO YKCIa M SHEPTUHU B
SIIEPHBIX PEaKLMIX, 3aKOH paJJu0aKTUBHOIO pacnaja;

ITPy06

c(hOpMUPOBAHHOCTD yMEHUM MIPUMEHSTH OCHOBOITOJIararonye
ACTPOHOMUYECKHUE TIOHATHUS, TCOPHUU M 3aKOHBI JJIs aHAIM3a M OOBSICHCHHS
(1)H31/I‘-I€CKI/IX npouecc03 HpOI/ICXOZISIHII/IX Ha 3B€31aX, B 3BC€3HBIX CUCTEMAX,
B MEXTaJIaKTUYECKOI cpejie; NBIKEHUSI HEOECHBIX Tell, SBOJIIOIHUH 3BE3] U
Bcenennolii;

[1Py07

c(OPMHPOBAHHOCTh YMEHUH UCCIIE0BaTh M aHAJIU3UPOBATh pa3HOOOpa3HbIe
¢u3nueckue SBICHUS U CBOMCTBA OOBEKTOB, MPOBOJUTH CAMOCTOSATEIbHBIC
UCCIIEIOBAaHUsI B peaJbHBIX M JIADOPATOPHBIX YCJIOBUSAX, YUTaTb U
aHAJIM3UPOBATh XapaKTEPUCTUKH MNPUOOPOB U YCTPOHCTB, OOBACHATH
PUHIUIBI UX PAOOTHI;

ITPy08

c(OPMUPOBAHHOCTh MPEACTABICHUI O MeEToJaxX TMOJY4YEeHHUsS HaydHBIX
ACTPOHOMUYECKHUX  3HAHUW; BJIAJCHUE  YMEHUSMH  CaMOCTOATEIIBHO
(dbopMynupoBaTh 1elb HCCIENOBaHUS (IIPOEKTa), BBIABUTATh TMIIOTE3bl Ha
OCHOBE 3HaHHUS OCHOBOINOJAralOIUX (U3NYECKUX 3aKOHOMEPHOCTeH U
3aKOHOB, MTPOBEPSTH UX 3KCHEPUMEHTAIBHBIMY CPEICTBAMU; TUIAHUPOBATH U
MPOBOJUTH (PU3MUECKHE SKCIEPUMEHTHI, OMHMCHIBATh W AaHAJIM3UPOBAThH
MOJIYYEHHYIO MpPH BBIMOJIHEHUH 3KCIEpUMEHTa MH(OPMAlNIO, ONpPENeisTh
JIOCTOBEPHOCTB IIOJIY4EHHOI'O pe3ysIbTaTa,;
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ITPy09

c(hOpPMUPOBAHHOCTh YMEHUS pelIaTh pacueTHbIC 3a/1a4M C SIBHO 3aJIaHHOU U
HEABHO 3a,[[aHHOI>'I q)PI3H‘I€CKOfI MOJCJIbIO: Ha OCHOBAHHMH aHaIM3a YCJIOBHUA
BBIOMpAaTh (PU3MYECKHE MOJICTH, OTBEUAIOIIHNE TPEOOBAHUSAM 3a/ayu,
MPUMEHSITh (POPMYITBI, 3aKOHBI, 3aKOHOMEPHOCTH M MOCTYJIATHI (PU3NICCKUX
TEOPHI TPU HCIOJIH30BAHUM MATEMAaTUYECKUX METOJOB DPEIICHHs 3ajad,
OpOBOAUTL PACYCTbl HA OCHOBAHHMHU HMCIOIIMXCA JaHHBIX, aHAJIM3HUPOBATb
pe3yabTaThl ¥ KOPPEKTHPOBATH METOJbI PEIICHHS C YYETOM IMOJyYSHHBIX
pEe3yNbTAaTOB; pelaTh KadeCTBCHHBIE 3ajadd, TPEOYIOIHe MPUMEHECHHS
3HaHWH W3 pa3HBIX pa3/iejoB IIKOJIBHOTO Kypca (H3HMKH, a TaKKe
MHTETpalui 3HAHUW W3 JPYTHX MPEAMETOB €CTECTBEHHOHAYYHOIO ITHKIIA:
BBICTPAaMBAaTh JIOTUYECKYIO IETIOYKY PACCYKIACHUN C OMOPOW Ha M3YYCHHBIC
3aKOHBI, 3AKOHOMEPHOCTH ¥ (PH3UYECKHE SIBICHUS;

I1Py10

c(hOpPMHUPOBAHHOCTh YMCHHUH aHAJIM3UPOBATh M OICHHUBATH ITOCJICIACTBHS
OBITOBOM M TPOM3BOJICTBEHHON JIEATEILHOCTH 4YEJIOBEKAa, CBS3AHHOM C
(PU3UYECKUMU IIPOLIECCAMM, C IIO3MIIMH SKOJOTHYECKOW O€30IacHOCTH,
MPEJCTABICHUN O pAlMOHATIBHOM MPUPOIONOJIH30BAHUH, a TAK)KE PAa3yMHOM
HUCIOJIB30BAHUN JIOCTH)KEHUM HAyKM M TEXHOJOTHMH sl JajdbHEHIIEro
pPa3BUTHS YEIIOBEUECKOTO OOIECTRA;

[TPy11

OBJIAJICHUC PA3IMYHBIMU CIIOCO0aMU pabOTHI ¢ HHPOPMAIHEH (U3UIECKOTO
CONIEp’)KaHUsI C  HCIIOJIb30BAaHHEM  COBPEMEHHBIX  MH(MOPMaIMOHHBIX
TEXHOJIOTHH, pa3BUTUE YMEHHH KPUTHYECKOTO aHaiW3a U  OICHKHU
JIOCTOBEPHOCTH TMOJTy4aeMOi HHPOpMAIH;

[TPy12

OBJAQJCHUE  OPraHM3allMOHHBIMM W  IIO3HABAaTEJIbHBIMU  YMEHHSIMHU
CaMOCTOSITENILHOTO MPHOOPETEHUSI HOBBIX 3HAHUN B MPOIECCE BBIMOTHEHUS
MPOSKTHBIX M Y4eOHO-HCCIIEIOBATEIBCKUX pPadOT, YMCHHSIMH pPabOTaTh B
IPYII€ C BBIIOJHEHUEM PA3IUYHBIX COLMAIBHBIX POJIEH, IUIAHMPOBATH
paboTy  TpymIbBI, pPAIMOHATBHO  PACHPEACTATh  JEATEIBHOCTh B
HECTAaHJAPTHBIX CUTyalUsAX, aJCKBaTHO OLICHUBATh BKJAJ KaXJIOTO H3
YYaCTHUKOB TPYIIITEI B PEIICHUE PACCMATPUBAEMON MPOOIIEMBI;

I1Py13

cOPMHPOBAHHOCTh ~ MOTHMBAlMM K  Oyaymeil  mpodeccHoHalIbHON
JeSITENIbHOCTH 110 CNIENHATbHOCTAM (PU3HKO-TEXHUYECKOT0 Mpousl.




2. CTPYKTYPA 1 COJAEPKAHUE JUCIHUIIJIMHDbI

2.1. O6beM TUCHMIIMHBI U BUAbI Y4e0HOIi padoThI

Bun yaeOHOM paboThI O06bem JacoB
MakcumajbHas yyeOHas Harpys3ka (scero) 192
O6s13aTe/ibHAsI ayIUTOPHAs y4eOHAasi HATPY3Ka (Bcero) 192

B TOM 4YHcJIe:

Jlekuuu 56
JIa00pATOPHbIE 3AHATHS 40
NMPaKTHYeCKHe 3aHITHSA 78

Wrorosas arrectanus B hopme - A(K, IK3aMeH

2.2. Coep:xaHue y4eOHOI0 NpeiMeTa KO HAaUMEHOBaHuUe

Pasznen 1. Hayunslit MeTO HO3HAHUS IPUPO/IBI.

Ouzuka — QyHIaMeHTanbHas Hayka o mpupoje. HayuHblii MeTo[ MO3HaHHS U METOJbI
nccaeaoBaHus (GU3UICCKUX SBJICHUH.

DKCIIEPUMEHT U TEOpHUsl B Ipoliecce Mo3HaHus npuposl. HabmioneHne u SKCrepuMeHT B
¢dusnke.

CniocoObl m3MepeHus: (PU3MYECKUX BEIMYMH (QHAJOTOBBIE W HHU(POBBIC W3MEPUTEIHHBIC
MPUOOPHI, KOMIIBIOTEPHBIC TATYNKOBBIE CUCTEMBI ).

[MorpemnocTu nu3MepeHuit pu3nuecKux BeIUIrH (a0COTIOTHAS U OTHOCUTEIbHAS).

MopenupoBanue (PU3NYECKUX SBJICHUM U MPOIECCOB (MaTepuagbHas TOYKA, aOCOIIOTHO
TBEpAOE TeNo, UacallbHas KUAKOCTb, UICaTbHBINA Ta3, TOUeUHBIH 3apsan). [ unoreza. Ousndeckuii
3aKOH, TPaHUILbl €r0 NPUMEHUMOCTH. Du3nuecKas Teopus.

Ponp u mecro ¢usuku B (opMHpOBaHMM COBPEMEHHOW HAyyHOM KapTUHBI MHpa, B
MPAKTUYECKOU IEeSATETbHOCTH JIFOICH.

Y4eHnueckui SKCIIePUMEHT, J1a0opaTOpHbIe PabOThHI, MPAKTUKYM.

N3mepeHre cuiabl TOKAa M HANpsHKEHUS B I1€NM MOCTOSHHOTO TOKAa IMpPU TOMOIIA
AQHAJIOTOBBIX U IU(POBBIX U3MEPUTEIBHBIX PUOOPOB.

3HakoMcTBO ¢ 1udpoBoi nabopatopueil no ¢usuke. [Ipumeprl nu3mMepeHuss PU3NYECKUX
BEJIMYUH MIPU MOMOIIN KOMIIBIOTEPHBIX TATYMKOB.

Pazpnen 2. Mexanuka.

Tema 1. Kunematuka.

Mexaandeckoe naBIKeHHE. OTHOCHTEIIBHOCThL MeEXaHHYecKoro nBmkeHmsa. Cucrema
OTCUé€Ta.

Hp}IMaH )41 o6paTHa${ 3aga4u MCXaHUKH.



Panunyc-BekTOop MarepuanbHOM TOYKH, €ro MPOEKIMH HA OCH CHCTEMbl KOOpPAMHAT.
Tpaektopus.

[lepemenienne, cKopocThb (CpeldHsii CKOPOCTh, MIHOBEHHAs CKOPOCTh) M YCKOpEHHE
MaTEpUaIbHOW TOYKH, UX MPOEKIUH HAa OCH CHUCTEMbI KoopauHAaT. CioeHHe NepeMeIeHud U
CJIOKEHUE CKOPOCTEH.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSIMOJIMHEMHOE JBUYKEHUE. 3aBUCUMOCTh KOOPJMHAT,
CKOpPOCTH, YCKOPEHUS U IIyTH MaTepualbHON TOYKU OT BPEMEHH U UX TpauKu.

CBoboaHoe nazeHue. Y ckopeHue cBo00IHOTO naieHus. [IBikenue tena, OpoeHHoro mosj
YIJI0M K TOPU30HTY. 3aBUCUMOCTh KOOPJIUHAT, CKOPOCTU U YCKOPEHHS MAaT€pUaJIbHON TOUKH OT
BPEMEHH U UX rpaUKu.

KpuBonunelinoe aBukeHue. [[BuskeHue MaTepUaaIbHOW TOUKHU 10 OKPYKHOCTH. YTJIOBas U
nuHelHas ckopocth. Ilepwox m wactora oOpamenus. LleHTpocTpemutensHOoe (HOPMAaTbHOER),
KacarelnbHOE (TAaHMCHIIMAIBHOE) U TIOJTHOE YCKOPEHUE MaTEPUAIbHON TOUKH.

TexHuueckue YCTpPOWCTBA M TEXHOJIOTMUECKHE IIPOLIECCHI: CIHMIAOMETP, JBHIKEHUE
CHapsI0B, LICTIHbIE, IIeCTepEHYAThIC U PEeMEHHBIE Mepeiadl, CKOPOCTHBIC JTH(THI.

JemMoHncTpanuu.

Monenb cucTeMbl OTCUETA, WILTKOCTPALM KHHEMAaTHYECKUX XapaKTEPUCTHUK JIBUIKEHUS.

CrniocoObI ucciae10BaHus ABIKESHUN.

NnnrocTpanus npeneabHoro nepexoia 1 i3MepeHue MrHOBEHHOM CKOPOCTH.

[IpeoOpa3zoBaHue IBMKEHHM C UCTIOIB30BAHUEM MEXaHU3MOB.

[Tagenue Ten B BO3IyXe U B pa3peKEHHOM IIPOCTPAHCTBE.

HaGnronenue BukeHus Tena, OpoIeHHOro Mo/ YTI0M K TOPU30HTY U TOPU30HTAIIBHO.

HamnpaBnenue CKOpocTH Npu ABUKEHUU TTO OKPYKHOCTH.

[TpeoOpa3oBaHue yriaoBoil CKOPOCTH B PEIYKTOpE.

CpaBHEeHHE TIyTEH, TPAeKTOPUM, CKOPOCTEH IBMXKEHUS OJTHOTO U TOTO K€ TeJla B Pa3HbIX
CUCTEMaX OTCUETA.

Y4eHnueckuil SKCIIEPUMEHT, JIabopaTOpHbIe Pa0OTHI, MPAKTUKYM.

N3y4yeHne HEpaBHOMEPHOIO JBUKEHHUSI C LIENbIO ONPENEICHNSI MTHOBEHHON CKOPOCTH.

H3mepeHune yckopeHuUst IpH NPSIMOJIMHEHHOM PaBHOYCKOPEHHOM JBUKEHHUH 10 HAKJIOHHOMN
IIJIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH ITyTH OT BPEMEHHU MPU PAaBHOYCKOPEHHOM JBUKEHUHU.

N3mepenue yckopeHus CBOOOIHOrO MajieHus (PeKOMEHI0BAaHO HCIIOJIb30BaHUE IIU(PPOBOI
nmabopaTopun).

W3ydeHue nBUKEHUS Tesa, OpOIIEHHOIO rOpU30HTaNbHO. [IpoBepka rumoressl o npsmMoit

HpOHOpHHOHaHBHOﬁ 3aBUCUMOCTH MCKIY JAJIbHOCTBIO MOJIETA ¥ HadYaIbHOM CKOpPOCTBIO TCJIA.
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N3yuyenue aBUXKEHUS Tena 10 OKPYKHOCTHU € IIOCTOSHHOMU IO MOJYJIFO CKOPOCTBIO.

HccnenoBaHue 3aBUCUMOCTH IEpHOAa OOpaIleHUsT KOHUYECKOIO MAasTHUKA OT €ro
[1apaMeTpoB.

Tema 2. lunamuka.

Ilepssiit 3akoH Hprorona. MHepuuanpHble cuctemMbl OTCUETA. [IpUHIUII OTHOCUTEIIBHOCTH
INanunes. HemnepruanbeHble cucTeMbl OTCUETA (ONIpeiesIeHUE, IPUMEPBI).

Macca tena. Cuna. [IpuHIun cynepno3uiu cui.

Bropoii 3akoH HproToHa 11711 MaTEpUAIBHON TOYKH.

Tperuii 3akoH HpI0TOHA [1s1 MaTEpUAIIBHBIX TOYEK.

3aKOH BCEMUPHOTO TATOTEHUS. DKBUBAJICHTHOCTh I'PABUTALIMOHHON 1 HHEPTHON MacCCBI.

Cuna TsDKeCTH. 3aBUCUMOCTh YCKOPEHHMS CBOOOJHOIO IMAJAEHUS OT BBICOTHI Haj
MIOBEPXHOCTbIO IUIAHETHI M OT reorpaduueckoil MUpOThl. JIBHkeHHMEe HEOECHBIX Tel M UuX
cnyTHUKOB. 3akoHbl Keruiepa. [lepBas kocmuueckast CKOPOCTb.

Cuna ynpyrocru. 3akoH I'yka. Bec tena. Bec tena, IBHXKYyIIErocs C yCKOPEHHUEM.

Cuna Ttpenusa. Cyxoe tpenue. Cuna TpeHUS CKOJBXEHHS M CHIA TPEHHUS IIOKOS.
Koadpduument tpenus. Cuia COnMpOTUBICHUS TNPH JABIKEHUM Tela B KHUIKOCTH WM Tase, e
3aBUCUMOCTB OT CKOPOCTH OTHOCUTEIBHOTO JIBUKCHMUS.

[Hasnenue. 'mapocratnueckoe nasnenue. Cuiia Apxumena.

TexHuueckue ycTpoWcTBa M TEXHOJIOIMYECKHE IPOLECCHI: IOAIIUIIHUKH, JBHKEHUE
HCKYCCTBEHHBIX CITyTHUKOB.

JeMoHcTpanmmu.

HaGnroneHnue 1BUKEHUS Te B UHEPLUAIBHBIX M HEMHEPIIMATIbHBIX CUCTEMAaX OTCUETA.

ITpyHIMII OTHOCUTEIBHOCTH.

Kauenne nByx LMIMHAPOB WIM IIAPOB pPAa3HOW MacChl C OAMHAKOBBIM YCKOPEHHEM
OTHOCHUTEJILHO HEMHEPLUAIBHOW CHUCTEMBI OTCUETA.

CpaBHeHuE paBHOJCHCTBYIONIEH MPHIIOKEHHBIX K TEIY CUJI C IPOU3BEACHUEM MAcCChl Tella
Ha €ro yCKOPEHHUE B UHEPLUAIBHOW CUCTEME OTCYETA.

PaBeHCTBO cHJil, BO3HMKAIOUIUX B PE3YIbTATE B3aUMOJICHCTBUSA TEIL.

N3MmepeHne macc 1o B3auMOJICUCTBUIO.

HesecomocTs.

Bec tena mpu yCKOpeHHOM NTOABEME U NTaJICHUH.

LleHTpOOEKHBIE MEXaHU3MBI.

CpaBHEHHME CWII TPEHUS NTOKOS, KAUEHUS U CKOJIbKEHUSI.

YyeHnueckui SKCIIEPUMEHT, JIabopaTOpHbIE Pa0OTHI, IPAKTUKYM.

W3mepenue paBHOJCHCTBYIOMIEH CHJI TP JBMKEHUU OpycKa 110 HaKJIOHHOM MIOCKOCTH.
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[TpoBepka THUIOTE3Bl O HE3aBHCUMOCTHM BpPEMEHHM IBIKEHUS Opycka IO HaKJIOHHOU
IIJIOCKOCTH Ha 33JJaHHOE PACCTOSIHUE OT €r0 MACCHI.

HccenenoBanue 3aBUCUMOCTH CHJI YIIPYTOCTH, BO3HUKAKOUIMX B IMPY)KMHE W PE3MHOBOM
oOpasiie, OT ux AedopMaIum.

N3yuenue ABUKEHUSI CUCTEMBI TeJl, CBI3aHHBIX HUTHIO, IEPEKUHYTOM uepe3 JErKui OJIOK.

Uzmepenne kodpduienTa TpeHus N0 BEIUYHHE YIIIOBOTO KO3 PHUIIMEHTa 3aBUCUMOCTH
FTP(N)'

HccnenoBanne JBHKEHHS Opycka IO HAkKJIOHHOW IJIOCKOCTH C  IEPEMEHHBIM
KO3 PHUIHEHTOM TPEHHUS.

N3yuenue aBMXKEHUS rpy3a Ha BaJLy C TPEHHUEM.

Tema 3. Cratuka TBEpIOTO TENA.

AbcomotHo TBEpAoe Teno. [locTynaTenbHoe U BpalaTesbHOE ABUKEHHUE TBEPAOIO Tea.
MoMeHT cuiibl OTHOCUTENBHO ocu BpaieHus. Ilneyo cuibl. CroxkeHue cuil, NPUIOKEHHBIX K
TBEpAOMY Teny. LleHTp TskecTu Tena.

VYcnoBust paBHOBeCUsI TBEPAOTO Tea.

VYcroitunBoe, HEYCTOMYMBOE, O€3pa3InyHOE PABHOBECHE.

TexHudeckue yYCTpPOWCTBA M TEXHOJOTMYECKHE IPOLECCHl: KPOHIITEMH, CTPOUTEIbHBIN
KpaH, peméTyaTble KOHCTPYKLIMH.

JlemoHcTpanuu.

VYcioBust paBHOBECHS.

Buns! paBHOBecHs.

VY4eHnueckuit SKCIepuMEeHT, Ja0opaTOpHbIe pabOThI, MPAKTUKYM.

HccenenoBanue ycaoBUi paBHOBECUS TBEPAOTO TEJIa, UMEIOLLETO OCh BPaLCHUS.

KoHcTpyrpoBanue KpOHIITEHHOB U pacd€T CUJI YIPYTOCTH.

N3yuenne ycTOMYMBOCTH TBEPAOIO TEJA, UMEIOIIETO MJIOMA(b ONIOPHI.

Tema 4. 3akOHBI COXpaHEHHS B MEXAHUKE.

HNmnynsc MaTepHanbHOM TOYKH, CHCTEMbI MaTepHaibHBIX TOueK. LleHTp Macc cucremsl
MaTepuaibHbIX TO4eK. Teopema 0 IBUIKEHHUH LIEHTpa Macc.

HMITynbC CHIIBI M1 M”3MEHEHHNE UMITYJIbCa TENA.

3aKOH COXpaHEHUs UMITYJIbCa.

PeaktuBHOE nBUXKEHUE.

MoMeHT uMIynbca MarepuanbHOM TOuYkH. IIpencraBineHue O COXpaHEHMHM MOMEHTA
HMITYJIbCA B IEHTPAIBHBIX MOJISX.

Pabora cunbl Ha MajnoM M Ha KOHEUHOM ImepemelnieHuu. ['paduueckoe npeacraBieHue

paboThI CUITBIL.



MoOHOCTb CUIIBI.

Kunerndeckast sHeprusi maTepuaibHONW TOYKH. Teopema 00 M3MEHEHWM KHHETHYECKOM
SHEPrUU MAaTEpPUAIBHON TOUKH.

IloTeHuumanbHple M HeNoTeHUUMaNbHble Cwibl. [loTeHuumanpHas sHeprus. lloTeHnuanbHas
SHEprus ynpyro aegopMHpoBaHHOW NpyxHHBI. [loTeHIMambHast PHEPTUs Teiaa B OJAHOPOIHOM
IpaBUTalMOHHOM Imone. [loTeHuManpHas SHeprus Tena B IPAaBUTALMOHHOM IIOJIE OJHOPOIHOTO
11apa (BHyTpH U BHe 1apa). Bropas kocmudeckas ckopocTb. TpeTbs KOCMHUYECKas CKOPOCTb.

CBsi3b pabOTHl HEMIOTEHIIMAIBHBIX CHJI ¢ U3MEHEHHEM MEXaHMYECKOW IHEPTUU CHCTEMBI
TeNl. 3aKOH COXPaHEHMsI MEXaHUYECKON IHEPIUH.

VYnpyrue u Heynpyrue CTOJIKHOBEHHS.

VYpaBHeHue bepHymu Uil MACANBHOM XMIKOCTH KaK CIEACTBHE 3aKOHA COXPaHCHMS
MEXaHUYECKON IHEPTHUN.

TexHudeckue yCTpPOWCTBA M TEXHOJIOIMYECKUE IPOLECCHI: JBUKEHUE PAKET, BOJOMET,
KONEp, NPYKUHHBIM MUCTOJIET, TUPOCKOI, PUTypHOE KaTaHHWE Ha KOHbKAaX.

JlemoHcTpanuu.

3aKOH COXpaHEHMsI UMITYJIbCA.

PeakTuBHOE nBUXKEHUE.

M3mepeHne MOITHOCTH CHJIBI.

M3MeHeHue 3Hepruu Teja Mpyu COBEPILIEHUH PadOoThI.

B3anmMHBIE NpeBpalleHUs] KMHETUYECKONM M MOTCHIUAIBHOW SHEPrHid IIPU JEHCTBUM Ha
TEJIO CWJIBI TSKECTH M CHJIBI YIIPYTOCTH.

CoxpaHeHue 3Hepruy Mpu CBOOOTHOM MaJICHHH.

YyeHnueckuit HKCIIepUMEHT, 1abopaTOpHbIE pabOThI, MTPAKTHUKYM.

W3mepenne uMIryabca Tena o TOpMO3HOMY ITyTH.

W3mepeHue cuibl TATH, CKOPOCTH MOJIENH IEKTPOMOOMIISI U MOIIIHOCTH CUJIBI TSTH.

CpaBHeHUE U3MEHEHHS UMITYJIbCA Tela C UMITYJILCOM CUJIBL.

HccnenoBanne coxpaHEeHHs UMITYJIbCA IIPU YIPYTOM B3aUMOJCHCTBHH.

M3mepeHre KHHETUYECKOM YHEPTUHU Tejla [0 TOPMO3HOMY ITyTH.

CpaBHeHUE U3MEHEHHS MOTEHINAIbHOM HEPTUU MPY>KUHBI C pabOTON CHUIIBI TPEHUS.

Omnpenenenne pabOThI CHIIBI TPEHUS MPU ABMKEHUU TeJla 0 HaKJIOHHOW TIOCKOCTH.

Paznen 3. MonekynsapHas pusnka u TepMOIUHAMUKA.

Tema 1. OCHOBBI MONEKYJIIPHO-KMHETUYECKOU TEOPUH.

OcHoOBHbBIE TOJOXKEHUSI MOJeKyasipHo-kuHeTndeckod Teopun (MKT), ux omnbiTHOE
obocuoBanue. Juddys3usa. bpoyHOBCkOe nBIKeHHE. XapakTep IBIKCHUS W B3aMMOJICHCTBHS

YacTHuI] BemecTBa. Moaenu CTPOCHUS T'a30B, JKUIKOCTEH U TBép,[[BIX Tell U OOBSICHEHHE CBOWCTB
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BELIECTBA Ha OCHOBE 3THUX Mozened. Macca u pasmepbl Mojekyn (aromos). Kommdecto
BemiecTBa. [locrosuHas ABorajpo.

TemoBoe paBHOBecue. Temmeparypa u crnocoObl e€ u3mepenus. Illkama temmeparyp
Llenbcus.

Monenb neaabHOro raza B MOJIEKYJISIPHO-KHUHETUUECKON TEOPUH: YACTHULIbI I'a3a IBHIKYTCS
Xa0THYECKHU U HE B3aUMOJECHCTBYIOT APYT C IPYTOM.

['a3zoBbic 3akoHBI. YpaBHeHHE MeHneneeBa—Knanelipona. AOCOMIOTHAs TeMmIiepaTypa
(wkana temneparyp KenbBuna). 3akoH J[lanproHa. WM3ompoueccsl B HAEaIbHOM TIa3e C
MOCTOSIHHBIM KOJIMYECTBOM BelecTBa. | paduueckoe mpencTaBiieHHEe HM30IMPOIECCOB: U30TEPMA,
n30xopa, u3obapa.

CBa3b MEXAYy [IaBJICHUEM M CpEeIHEH KUHETUYECKOW »HHEpruer MoCTynaTeabHOro
TEIUIOBOIO JIBWXKEHUS MOJIEKYJ UJACAJBbHOrO Tra3a (OCHOBHOE YpaBHEHUE MOJIEKYISIPHO-
KMHETUYECKOM TEOpUHU UI€aJIbHOTO ra3a).

Csi3pb  aOCOJIOTHOW  TeMIeEpaTypbl TEPMOJWHAMUYECKOW CHUCTEMBI CO  CpenHei
KMHETHUYECKOM 3HEeprueil NocTynaTelbHOr0 TEMIOBOTO JBUKEHUS €€ YacTHII.

TexHudyeckue yCTpPOHMCTBA M TEXHOJOTHUYECKHE TIPOLIECCHI: TEPMOMETp, Oapomerp,
[10JIy4€HHE HAHOMATEPUAJIOB.

JlemoHcTpanuu.

Mopenu qBUKEHUS YaCTHUL] BELIECTBA.

Mogenb OpOyHOBCKOTO JIBH>KCHHS.

Buneoponuk ¢ 3anuchio peabHOro OpOyHOBCKOTO JIBUYKEHUSI.

Juddyzus xxuakocteit.

Mopnens oneita IlTepHa.

[TputsxeHue MOJEKyII.

Mopnenu KpUCTaJUIMYECKUX PEHIETOK.

Habmonenue u rccnenoBanne N30IpOIECCOB.

Y4eHn4eckuil SKCIepUMEeHT, Ja0opaTOpHbIe pabOThI, MPAKTUKYM.

HccnenoBanue npoiecca yCTaHOBJIECHUS TEIUIOBOIO PaBHOBECHUS MIPU TEIUIOOOMEHE MEXIy
ropsiued U XOJOJIHON BOJOM.

W3ydyeHre H30TEPMHUYECKOro TMpolecca (PEeKOMEHJOBAHO HCIIOJIb30BaHUE HHUQPPOBOI
nabopaTopun).

N3y4eHne n30X0pHOIo Impouecca.

N3ydenue nzobapHoro npoiecca.

[TpoBepka ypaBHEHUS COCTOSTHUSI.

Tewma 2. Tepmoaunamuka. TennoBble MaITUHBI.
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TepMoguHamuueckast (TH) cucrema. 3ajaHye  BHEWIHUX  YCJIOBHH JUISL
TEpMOJIMHAMUYECKON  cHCTeMbl. BHemHne u  BHyTpeHHHME mapameTpbl. [lapameTpsl
TEPMOJAMHAMUYECKON CUCTEMBI KaK CpEIHUE 3HAYEHUs BEJIMYHH, ONHUCHIBAIOIINX €€ COCTOSIHUE Ha
MHUKPOCKOITMYECKOM YPOBHE.

Hynepoe nauano tepmoanHamMuku. CaMOIIpOU3BOJIbHAS peaKcalus TEPMOAMHAMUYECKOU
CUCTEMBI K TEIUIOBOMY PABHOBECHIO.

Mopenp uaealbHOro ra3a B TEPMOJAMHAMUKE — CHCTEMa YpPAaBHEHMI: YypaBHEHUE
MenpeneeBa—Knaneiipona W BbIpaXEHUE JUIsl BHYTPEHHEW SHEPrUU. Y CIOBHS IPUMEHUMOCTH
STOM MOJENN: HU3KAas KOHIEHTPALMS 4YacTHUIl, BBICOKHE TeMIeparypbl. BelpaxkeHue miis
BHYTPEHHEH YHEPIruy OAHOATOMHOIO UEAIBHOTO rasa.

KBazucrarnueckue 1 HECTATUUECKHUE MPOLECCHI.

DOnemeHTapHas paboTa B TepMOAMHAMUKE. Berancienue paboTsl o rpaduky mporecca Ha
pV-auarpamme.

Temnonepenaya Kak crnoco0 HW3MEHEHHUS BHYTPEHHEW OSHEPrHUHM TEPMOJIUHAMUYECKOU
cucteMbl 6e3 coBepieHus padoTsl. KOHBEKIUS, TEMIONPOBOIHOCTD, U3TyYCHHE.

KomnuectBo Ttemnorel. Tenno€MkocTh Tenma. YaenpHas W MOJISIpHAss TEIIOEMKOCTH
BElIeCTBA. YpaBHeHHEe Maliepa. YenpbHas TEIUIOTa CropaHusi ToIuiMBa. Pacuér KosmdecTBa
TEIUIOTHI NpH Teronepenaye. [lonstue 06 aquadbatHom mpoiiecce.

[TepBbiii 3akoH TepMoAMHAMUKH. BHyTpeHHss sHeprus. KommuecTBo TerioTel U paboTa
KaK Mepbl U3MEHEHHUS BHYTPEHHEN YHEPTUU TEPMOIMHAMUYECKOM CUCTEMBI.

Bropoii 3akoH TEpMOAMHAMHKHA I PABHOBECHBIX MPOLECCOB: Yepe3 3aJaHHOE
PaBHOBECHOE COCTOSIHHE TEPMOJMHAMUYECKOW CHCTEMBbI MPOXOIUT EIMHCTBEHHAs aauadaTa.
AOGcomtoTHas TemrepaTypa.

Brtopoii 3aKk0H TepMOAMHAMUKH I HEPAaBHOBECHBIX MPOLECCOB: HEBO3MOXHO IepeaaTh
TEIUIOTY OT Oojee XoJogHOTO Tena K Oosee Harperomy 0Oe3 kommeHcarnuu (Kiaysuyc).
HeoOpatumocTh NpupoIHBIX MPOIIECCOB.

[Ipunnuune! aeiictBus TernoBbix MammuH. KIT/I.

MakcumansHoe 3Hauenue KI1/1. [ukn Kapho.

DKOJIOTHYECKHE acHeKThl MCIOIb30BaHMs TEIUIOBBIX JBUTaresneil. TemnoBoe 3arps3HeHue
OKpY>KaloIleu Cpeibl.

TexHu4yeckue yCTpOMCTBA M TEXHOJOTMYECKUE TMPOLECCHI: XOJIOIUIbHUK, KOHAUIIMOHED,
IU3eIbHBIA W KapOIOpaTOpHBIA JBUTATENH, MMapoBas TypOWHA, TMONyYeHHE CBEPXHU3KUX
TeMIepaTyp, YTHWIH3alMs «TEIUIOBBIX» OTXOJOB C HCIIOJIb30BAaHMEM TEIJIOBOIO HAacoca,
YTUIN3alKs OMOOPraHUYECKOro TOTIMBA JJI BEIPAOOTKH «TETIOBOM» U 3JIEKTPOIHEPTUH.

JeMoHcTpanuu.



H3meHeHne TemMrepaTypsl IPH aIadaTHYECKOM PaCIIMPEHUH.

Bo3ayiiHoe oruuso.

CpaBHeHME YJENbHBIX TEIIIOEMKOCTEH BEILIECTB.

CriocoObl I3MEHEHHSI BHYTPEHHEH YHEPTHH.

HccnenoBanue aanabaTHOro mporecca.

KoMmnbroTepHble MOAEIH TEIUIOBBIX JBUraTENCH.

Y4eHUYECKUH IKCIIEPUMEHT, TaO0paTOpHbIE pabOThI, IPAKTUKYM.

N3mepenne yaenbHOU TeII0EMKOCTH.

Uccnenoanue mponecca OCTHIBAHUS BEILIECTBA.

HccnenoBanue aguabaTHOro npoiiecca.

N3yueHnue B3aMMOCBSI3U 3HEPIUU MEKMOJIEKYJIIPHOIO B3aUMOJEUCTBUS U TEMIEPATYpPbI
KUIICHUS )KUIKOCTEH.

Tema 3. ArperaTHble cocTOsiHUS BemiecTBa. Da30Bble NEPEXOIBI.

[TapooOpa3oBanne u KoHAeHcauus. lVcnapeHne U KumneHwe. YJAenbHas TemioTa
napooOpa3zoBaHusl.

Hacpiiiennble u  HeHachlllleHHbIE Tapbl. KadecTBEHHAass 3aBUCHUMOCTH IUIOTHOCTH H
JABJICHUSI HACBIIIEHHOTO IMapa OT TEeMIIEPaTyphbl, UX HE3aBUCUMOCTh OT 00BbEMa HACHIIIEHHOTO
napa. 3aBUCUMOCTb TEMIIEPATypbl KUIIEHUS OT JIaBJICHUS B KUJIKOCTH.

BnaxxHocTs Bo3ayxa. AGCOIIOTHAS U OTHOCUTENIbHAS BIAYKHOCTb.

TBépnoe Teno. Kpucrammmueckue u amopdHbie Tesa. AHU30TPONHS CBOMCTB KPUCTAILIOB.
[TnaBnenue u kpucraumsanus. Y aesbHas TerioTa miasienus. Cyoaumanus.

Hedopmaruu tBEpAoro Tema. Pactsokenue u cxkarue. Caur. Moayns FOnra. Ilpenen
yrnpyrux aedopmaiui.

TemoBoe pacmupeHue KUIKOCTeH U TBEPABIX Tel, 00bEMHOE U JIMHEHHOE pacIIupeHHe.
AHrapMOHH3M TEIUIOBBIX KOJIEOaHMI YacTUIl BEIIECTBA KaK MPUYMHA TETUIOBOTO PACIIUPEHUS TE
(Ha KaYECTBEHHOM ypPOBHE).

[TpeoOpa3zoBanue sHEPTHH B (Pa30BBIX MEPEXOax.

VYpaBHeHHEe TEIMIOBOTO OanaHca.

[ToBepxnocTHOE HaTshKeHHE. KodaduiimeHT moBepXHOCTHOTO HaTsDKeHHs. KanumispHbie
siBJIeHUsI. J{aBieHue 1Moy MCKpUBIEHHON MOBEPXHOCTHIO KuaKocTH. Dopmyna Jlamaca.

TexHuueckue yCTpOMCTBA U TEXHOJOTMYECKUE MPOLECCHL: KUIAKUE KPUCTAJUIbL,
COBPEMEHHBIE MaTEPHUaIbI.

JemoHcTpanmu.

TennoBoe pacmmpeHue.

CBoiicTBa HACBIIICHHBIX IIapOB.



Kunenue. Kunenue rnpu NOHM>KEHHOM JaBJICHUU.

W3mepenne cuitbl HOBEPXHOCTHOTO HATSKEHUS.

OnBbITHI ¢ MBUIBHBIMH IJIEHKAMHU.

CmauuBanue.

KanumnspHele sBneHus.

Mopaeny HEHBIOTOHOBCKOH YKUIKOCTH.

CniocoObl U3MepeHus BIKHOCTH.

HccnenoBanue HarpeBaHUs U IUIABJICHUS KPUCTAIUIMUECKOTO BEIIECTBA.

Bunasr nedopmaruii.

Hab6nronenue mansix aedopMarmii.

Y4eHUYEeCKU IKCIIEPUMEHT, JIaOopaTOpHbIE Pa0OTHI, IPAKTUKYM.

N3yuenne 3aKOHOMEPHOCTEN UCIIAPEHUS KUIKOCTEN.

N3mepenne yaenpHON TEIIOTHI IJIABJICHUS JIbJA.

N3yueHue CBOMCTB HACBIIICHHBIX IAPOB.

H3mepenne abCoOMOTHOI BIIaXKHOCTH BO3/yXa U OI[EHKA MacChl TapOB B TOMEIICHUH.

N3mepenune kodpuIrenTa moBepXHOCTHOTO HATSKCHHUSI.

Uzmepenue moayns FOnra.

HccnenoBanue 3aBUCUMOCTH JehopMallii pe3MHOBOTO 00pa3iia OT MPHUIIOKEHHOM K HEMY
CHUJIBL.

Paznen 4. DnexrponuHamuka.

Tema 1. DnekTpudeckoe moJe.

OnexTpuzanus Tea U €€ MpOsBIEHUSA. JJNEKTPUYECKUH 3apsa. J[Ba BHIA IIEKTPUYECKUX
3apsanoB. IIpoBOTHNKH, TUAIEKTPUKH U TIOJYNIPOBOJHUKN. DIIEMEHTAPHBIN 3JIEKTPUYECKUN 3apsi.
3aKOH COXpaHEHMsI DJIEKTPUUECKOTO 3apsia.

B3aumoneiictBue 3apsnoB. Toueunsie 3apsiabl. 3akoH KyoHa.

DnekTpuueckoe nose. Ero nefictBrue Ha 3IeKTpUIECKUE 3apsiIbl.

Hanpsok€aHocTs  anexkTpudeckoro mois. IlpoOueiid 3apsn. Jlunum Hanpsok€HHOCTH
ANMEKTPUYECKOT0 NoJist. OQHOPOIHOE ANEKTPUUYECKOE TTOJIE.

[ToTeHIMaIbHOCTh 3JEKTPOCTATHUECKOro MOJsA. Pa3HOCTh MOTEHIMAOB M HaNpsKEHUE.
[ToTenunanpHas SHEPrus 3apsjia B AIeKTpocTaTuyeckoM mosie. [loTeHman 31eKkTpocTaTH4ecKoro
nosid. CBsA3b HANPSHKEHHOCTH MMOJI M Pa3HOCTH NMOTEHLMAIOB ISl JIEKTPOCTATHUUYECKOTO MOJIS
(KaK OIHOPOAHOIO, TAK U HEOAHOPOJHOTO).

[TpuHIMI CyTIepHO3UIINH SJEKTPUUECKUX MOJEH.

[Tone Toueunoro 3apsna. Ilone paBHOMepHO 3apspkeHHOUM cdepsl. [lone paBHOMeEpHO

3apspkeHHOro 1o o0béMy 1miapa. Ilone paBHOMEpHO 3apsDKEHHOW OECKOHEYHOH IUIOCKOCTH.
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KapTuns! 1MHMA HanpsKEHHOCTH ATUX MOJIEH M 3KBUIIOTEHLUAIBHBIX IOBEPXHOCTEH.

[IpoBOIHUKY B EKTPOCTATUUECKOM I0JI€. Y CIIOBUE PABHOBECUS 3apPsAJI0B.

JIM3NeKTpUKHY B 3JIEKTPOCTATUYECKOM I0JI€. J(n3nexkTpudeckas NpoOHUIIaEMOCTh BEIIECTBA.

KonpneHncarop. DneKTPOEMKOCTh KOH/IEHCATOopA. DneKTPOEMKOCTh IIJIOCKOTO
KOHJIEHCATOopa.

[TapannensHoe  coenuHeHue  KoHAeHcaTopoB.  [locnmegoBaTenbHOE — COEIMHEHHE
KOH/JIEHCAaTOPOB.

OHeprus 3apsKEHHOr0 KOHIEHCATopa.

JIBr>KeHUE 3apsKEHHOW YaCTULIBI B OJTHOPOJHOM 3JIEKTPUUYECKOM MOJIE.

TexHu4eckne yCTpPOWCTBA M TEXHOJIOITMYECKHE IPOLIECCHI: 3JEKTPOCKOI, 3JIEKTPOMETP,
ANEKTPOCTaTUYECKasl 3alluTa, 3a3eMJICHHE DJJIEKTPONpPUOOpPOB, KOHACHCATOPBI, TEHEpaTop
Ban ne ['paada.

JemMoHcTpanuu.

YCTpONCTBO M MPUHITAT ICHCTBUS JIEKTPOMETPA.

DIEKTPUYECKOE MOJIE 3apyKEHHBIX IIAPUKOB.

DJIEKTPUUECKOE MOJIE JIBYX 3apSKEHHBIX IJIACTHH.

Mogens anekTpocTaTudeckoro reneparopa (Ban ne ['paada).

[IpoBOIHUKY B AJIEKTPUUECKOM I10JIE.

DNeKTpoCcTaTUIECKasl 3allUTa.

YCTpolCTBO M ACMCTBUE KOHJEHCATOPA MTOCTOSHHOW M IEPEMEHHON EMKOCTH.

3aBUCHUMOCTh  3JIEKTPOEMKOCTH IUIOCKOTO KOHJAEHcaropa OT IUJIOWAAM  IJIACTHH,
paccTOsSHUSA MEXAY HUMH U JUDJIEKTPUUECKON IPOHUIIAEMOCTH.

OHeprus MEKTPUYECKOTO OIS 3apsyKEHHOTO KOHAEHCATOPA.

3apsiaka ¥ pa3psiKka KOHAEHCAaTOpa Yepe3 Pe3UCTop.

YyeHnueckuil SKCIIEPUMEHT, JIabopaTOpHbIE Pa0OTHI, IPAKTUKYM.

OrneHka cul B3auMOJIEHCTBUS 3apsKEHHBIX TeJl.

HaGnronenue npeBpalieHus SHEPrHH 3apsHKEHHOTO0 KOHAECHCATOpa B DHEPTUI0 W3ITYUYEeHHUs
CBETOJUO/IA.

W3ydeHne nmpoTekaHus TOKa B LIETIH, COJIEprKalle KOHIeH caTop.

Pacnpenenenne pa3HOCTM MOTEHIMAIOB  (HANpsDKEHWs) TMpU  MOCIEA0BaTEIbHOM
COEIMHEHNH KOHJIEHCATOPOB.

HccnenoBanue pa3psaa KOHIEHCATOPA YEPE3 PE3UCTOP.

Tewma 2. [I0CTOSHHBIN 3JIEKTPUYECKUH TOK.

Cuna toka. [TocTosHHBIH TOK.

Ycnopus CYIICCTBOBAHUA TIIOCTOAHHOTO 3JICKTPUUCCKOTO TOKAa. HWcTOYHUKH TOKA.
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Hanpsoxkenne U u 9J1C E.

3akon Oma 1S ydacTKa Lenu.

DNEKTPUUECKOe COMPOTUBIECHUE. 3aBUCUMOCTb COITPOTUBIICHHS OJJHOPOIHOTO MPOBOIHUKA
OT €ro JJIMHBI U IUIOLIA/IU TIOTIEPEYHOT0 CEUEHUS. Y IEIbHOE COITPOTHUBIICHUE BELLIECTBA.

[TocnenoBarenbHOE, MapajlIeIbHOE, CMEIIAHHOE COEIMHEHUE IPOBOJHUKOB. Pacuér
pa3BeTBIEHHBIX NeKTpuueckux 1eneil. [Ipasmia Kupxroda.

PaboTa snekrpuueckoro Toka. 3akoH Jxoyns—Jlenna.

MOIIHOCTb 3JEKTPUUECKOT0 TOKA. TemioBasi MOLIHOCTb, BbIIEIsIEMasi HA PE3UCTOPE.

OJIC u BHyTpEHHEE COMPOTUBIECHHWE HMCTOYHUKA TOKa. 3akoH OMa [ MOJHOM
(3aMKHYTOI) 37eKTprUecKoi 1enu. MouHocTh ncTouyHnka Toka. KopoTkoe 3aMbikaHue.

Konzgencarop B 11enu noCTOSSHHOTO TOKA.

TexHuueckue ycTpoMCTBA U TEXHOJOTMYECKUE IIPOLECCHI: aMIIEPMETP, BOJIBTMETD,
peocTar, CYETYUMK MIEKTPUIECKON SHEPIUH.

JlemoHcTpanuu.

W3mepeHue cuibl TOKa U HAMPSHKEHUS.

HccnenoBanue 3aBUCUMOCTH CHJIbI TOKAa OT HANpPSDKEHUs] JJIs PE3UCTOpa, JIAMIIbI
HaKaJMBaHUS U CBETOAHO/A.

3aBUCHUMOCTh COMPOTHUBICHUS IMIMHAPUYECKUX MPOBOJHUKOB OT JUIMHBI, IJIOLIAAU
MOTIEPEYHOr0 CEUEHHUS U MaTepuaa.

HccnenoBaHue 3aBUCHUMOCTH CHJIbI TOKa OT CONPOTHBIEHHUS TIPU MOCTOSTHHOM
HaIpsHKEHUU.

[Tpsimoe m3mepenue D/IC. KopoTkoe 3aMblkaHHE€ TaJlbBAHWYECKOTO DJIEMEHTA U OLIEHKa
BHYTPEHHETO CONIPOTUBIICHUS.

Crioco0bl coeTMHEHHsI ICTOYHUKOB Toka, DJ[C Gatapeii.

HccnenoBanue pa3HOCTH MOTEHIINAIOB MEX]Ty IOJIOCAMH UCTOYHHMKA TOKA OT CHJIbI TOKA B
LeMH.

VYyeHnueckuit HKCIIepUMEHT, 1abopaTOpHbIE pabOThI, MPAKTUKYM.

HccnenoBanye CMENIaHHOTO COEIUHEHUS PE3UCTOPOB.

W3mepeHue yaeapHOro COnpOTUBICHUSI TIPOBOTHUKOB.

HccnenoBaHue 3aBUCMMOCTH CHJIbI TOKA OT HAIPSDKEHUS AJIs1 JIaMITbl HAKaJIMBAHUS.

VYBenuyeHue npezena U3MepeHus amrnepMerpa (BoJIbTMETpa).

N3mepenne D/1C 1 BHYTpEHHETO COMPOTUBIIEHUS UCTOYHHKA TOKA.

HccnenoBanue 3aBucumMoctd D/]C ralbBaHUYECKOTO 3JIEMEHTA OT BPEMEHH IIPH KOPOTKOM
3aMbIKaHUU.

HccnenoBanue Pa3HOCTU MOTCHIHUAJIOB MCKAY IMOJIFOCAMU UCTOYHHKA TOKA OT CUJIBI TOKA B
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LIETIH.

HccenenoBanue 3aBUCUMOCTH MTOJIE3HOM MOIIHOCTH MCTOYHHKA TOKA OT CHJIbI TOKA.

Tema 3. Toku B pa3auyHbIX Cpeaax.

DnekTpuueckas IPOBOJUMOCTb pPa3IMUYHBIX BEUIECTB. OJIEKTPOHHAS IPOBOJUMOCTD
TBEPABIX ~ METAJUIOB.  3aBUCHUMOCTb  CONPOTHBJIEHMS ~ METAIOB  OT  TEMIEpPaTyphl.
CBepXIpoBOIUMOCTb.

DJIEKTpUUYECKU TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITYYKOB.

[MonynpoBonuuku. CoOCTBEHHAass ¥ NPUMECHAs TMPOBOAMMOCTH ITOJYIPOBOAHHUKOB.
CsoiicTBa p—N-nepexona. IloaynpoBogHIUKOBbIE TPUOOPHI.

DJIEKTPUYECKUI TOK B 3JIEKTPOJIMUTAX. DJIEKTPOJIUTHYECKAS IUCCOLMALUSA. DIJIEKTPOIU3.
3akonbl Dapajes a4 SIEKTPOJIU3a.

Onektpuueckuii TOK B razax. CaMOCTOSTENbHBII M HECaMOCTOSITENbHBIA pa3psl.
PaznuuHble TUIIBI caMOCTOATENBHOTO pa3psana. Monuus. [1nazma.

TexHuueckue yCTpOWCTBA W MPAKTUYECKOE IPUMEHEHME: Tra30pa3psaHble JIAMIIbL,
ANEKTPOHHO-Ty4eBasi TPyOKa, MOJIYNPOBOJHUKOBBIE MPHUOOPHI: TUOMA, TPAH3UCTOP, (OTOAMOM,
CBETOAMOM, TajbBaHWKa, paQUHUPOBAHWE MEIOH, BBIIUIABKA AIIOMHHUS, DJICKTPOHHAsS
MUKPOCKOTIIHSL.

JlemoHcTpanuu.

3aBUCUMOCTh CONPOTUBIICHUSI METAJUIOB OT TEMIIEPATYPHI.

IIpoBOIMMOCTB 3JEKTPOJIUTOB.

3akoHsbl 3nekTpoau3a dapazes.

HckpoBoli pa3psii ¥ IPOBOJAUMOCTb BO3/1yXa.

CpaBHeHUE NPOBOIUMOCTH METAJIJIOB U MOJIYIIPOBOJIHHUKOB.

OnHOCTOPOHHSSA MPOBOIUMOCTD JUOJA.

YyeHnueckuil SKCIIEPUMEHT, JIabopaTOpHbIE Pa0OTHI, IPAKTUKYM.

Hab6monenue anexrpomnusa.

W3mepenue 3apsia 0JHOBAJIEHTHOIO HOHA.

HccnenoBanne 3aBUCUMOCTH COITPOTUBIIEHUS TEPMOPEZUCTOPA OT TEMIIEPATYPHI.

CHsTHE BOJIBT — AMIIEPHON XapAKTEPUCTUKHU JUOAA.

Tema 4. MarauTtHOe noJe.

B3aumoneiicTBuE NOCTOSHHBIX MAarHUTOB M IPOBOJHUKOB C TOKOM. MarHuTtHoe mode.
Bexrop marHuTHOM MHAYKUMH. [IpUHIKN Cynepno3uLMM MAarHUTHBIX MOJEeH. JIMHUM MarHUTHOU
WHTYKIIAH.

MaruutHoe mojie MPOBOJAHHKA C TOKOM (IIPSIMOTO MPOBOJHHKA, KAaTYyIIKU U KpPYroBOTO

BUTKa). OmbIT Dpcrena.



Cuna Amnepa, e€ HalpaBJIEHUE U MOIYJIb.

Cuna Jlopenma, e€ HampaBieHUE U MOAYJb. JIBUKEHHE 3apsHKEHHOW YacTUIBI B
OJTHOPOJHOM MarHUTHOM noje. Pabota cuisl Jlopenua.

MarunutHoe nose B Bemectse. PeppoMarHeTUKy, apa- U JUaMarHeTUKH.

TexHudeckue yCTpOMCTBA M TEXHOJIOTMYECKHE IIPOLIECCHI: IPUMEHEHUE ITOCTOSHHBIX
MarHuTOB, 3JEKTPOMArHUTOB, TECTEP — MYJIbTHUMETpP, 3JEKTPOABUrareib SKOOH, YCKOPHUTEIH
JJIEMEHTAPHbIX YaCTHILI.

JeMoHcTpanuu.

Kaptuna nuHMI WHAYKIOUM MarHUTHOTO TIOJII MOJIOCOBOTO M IMOJKOBOOOpa3HOTO
IIOCTOSIHHBIX MarHUTOB.

KaptuHa nMHHMNA MarHUTHOM HMHAYKIMM II0JA JUIMHHOIO IPSIMOrO IIPOBOJHHMKA U
3aMKHYTOT'O KOJIBLICBOTO IIPOBOJHUKA, KATYIIKH C TOKOM.

B3anmopeicTere 1ByX IPOBOAHUKOB C TOKOM.

Cuita Amnepa.

JeiictBue cunbl JIopeHIIa Ha HOHBI 2JIEKTPOJIUTA.

Habumroienne ABM>XeHUS ITy4YKa JIEKTPOHOB B MAarHUTHOM TIOJI€.

[TpuHIMI NEHCTBUS 3IEKTPOU3ZMEPUTENIBHOTO PUOOpa MATHUTOIIEKTPUUECKON CHCTEMBI.

YyeHn4eckuil SKCIIepUMEHT, J1Jab0opaTOpHbIE pabOThI, IPAKTUKYM.

HccnenoBanre MarHUTHOTO TOJISL IOCTOSTHHBIX MAarHUTOB.

Hccnenoanue cBONCTB (heppoOMarHeTUKOB.

HccenenoBanue necTBUSA OCTOSTHHOTO MAarHATA HAa PAMKY C TOKOM.

N3mepenue cunsl AMmepa.

N3y4eHne 3aBUCUMOCTH CHJIBI AMITEpA OT CHJIBI TOKA.

OmnpeneneHne MarHUTHON MHYKIIUU HA OCHOBE N3MEPEHUS CHIIbI AMIIEpa.

Tema 5. DnekTpoMarHuTHas UHAYKLUS.

SIBneHue 3MeKTpOMarHUTHOM MHAYKUMU. [loTOk BekTOopa MarHUTHOM uHAYKuMH. DJIC
MHIYKIMH. 3aKOH 2IEKTpOMAarHuTHoW MHAykuu Papazes. Buxpesoe anekrpudeckoe nose. Tokn
dyxko.

OJIC nHAYKIIMY B IPOBOJIHUKE, IBHXKYIIEMCS] B OJJHOPOJIHOM MarHMTHOM ITOJIE.

ITpaBuio Jlenna.

NupyktuBHOCTh. Karymka HMHIYKTMBHOCTH B ILENHM IIOCTOSSHHOIO TOKa. SIBieHue
camonHaykiuu. 9J1C caMOMHAYKINN.

ODHeprusi MarHUTHOT'O MOJISl KATYIIKHA ¢ TOKOM.

DJIEKTPOMArHuTHOE MOJIE.

TexHudeckue yCTpOﬁCTBa " TCXHOJOTHYCCKUC MTPOLECCChl: MHAYKIUOHHAA 11€Yb, COJICHOU/,
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3alguTa OT JJICKTPpU3alluK TCJI IPHU ABUKCHUNW B MArHUTHOM I10JIC 3emnn.

JemoHcTpanmu.
HalGnronenue sBIeHUS 3JI€KTPOMAarHUTHON WHIYKITHH.

Uccnenoanue 3aBucumoctd OJIC MHAYKUHMH OT CKOPOCTHM HM3MEHEHHMS] MAarHUTHOIO

IIOTOKa.

LIEIH.

IIpaBuiio Jlenna.
[Tanenne MarauTa B aIIOMUHUAEBON (MEHOW) TpyOe.
SIBiieHME CAMOMHIYKIIU Y.

Hccnenoanue 3aBucumoctd DJ[C caMOMHIYKIIMM OT CKOPOCTU M3MEHEHUsS CUJIbl TOKAa B

Y4eHHUYECKUH IKCIIEPUMEHT, JIAOOpaTOPHBIC PA0OTHI, MPAKTUKYM.
HccenoBanue sIBICHUS JIEKTPOMATHUTHOW WHAYKIIHH.
OnpeneneHne WHAYKIIMA BUXPEBOT'O MATHAUTHOTO TTOJISI.
HccnenoBaHue sBJICHUS CAMOUHIYKITUH.

COopka MOIeTH 3JIEKTPOMAarHUTHOI'O TeHepaTopa.

Paznen 5. Konebanus v BOJIHEL.

Tema 1. Mexanudeckue KojieOaHus.

KomnebarennpHast cucrema. CBoOOIHEIE KOJIEOAHUS.

rapMOHI/ILICCKI/Ie KOJIEOAHHSL. Kunematnueckoe u JUHAMHUYCCKOC OIIMCaHUuC.

DHEpPreTUIECcKoe onrcaHue (3aKOH COXpaHEHUs MEXaHMYECKOM dHEepruu). BeIBoA AMHAMUYECKOTO

OIMMCAHUSA TAPMOHUYCCKHUX KoJeOaHuil U3 ux OHCPIrCTUYCCKOTO U KNHEMATHUYCCKOI'0 OITMCaHM .

Ammuintyna u ¢asza xonebaHuil. CBA3b aMIUTUTYAbl KOJE€OAHUN MCXOTHOW BEIMYUHBI C

aMIUTUTY/IaMHU KoJIeOaHUM e€ CKOPOCTH M YCKOPEHHSI.

Hepﬂoz[ 1 9acToTa KOJCOaHUH. HepI/IOI[ MaJbIX CBO60)IHBIX KoJIeOaHMIT MaTEeMaTHYECKOTO

MasTHHKA. [lepro1 cBOOOIHBIX KOJIe0aHN TTPYKUHHOTO MAasITHHUKA.

[TonsiTue o 3aTyxatonux kojaeOaHusx. BeiHnyxaeHHbIe KoeOanus. Pezonanc. Pesonanchas

KpuBas. BnusHue 3aTyxaHus Ha BUJI pe30HAHCHON KpUBOM. ABTOKOJICOaHUS.

TexHuueckue YCTPOﬁCTBa U TCXHOJOIMYCCKUEC IIPOLECCChbl: MCTPOHOM, 4YaChbl, Ka4deCju,

MYy3bIKaJIbHbIE HHCTPYMEHTHI, ceficmorpad.

JemoHcTpanmu.
3anuch KoaebaTenbHOTO ABMKCHHUS.
Habmronenne He3aBUCHMOCTH TIEPHOJIa MAITbIX KOJIeOaHUM Tpy3a Ha HUTH OT aMILTUTY/IbI.

HccnenoBanue 3aTyxarmmnmx Kojie0aHUN W 3aBUCUMOCTH TIEpHOJia CBOOOTHBIX KoJieOaHUI

OT COITPOTUBJICHHA.

HccnenoBanue kojeOaHM Tpy3a Ha MAacCHBHON NpYyXHHE C IeIbl0 (OpMHUpOBaHUS
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MPECTaBICHUN 00 HICATbHON MOJIENIN PYKUHHOTO MasTHUKA.

3aKOH COXpaHEHUs SHEPTUH NPH KoJeOaHUsIX Ipy3a Ha MPYKHUHE.

HccnenoBanue BEIHYKCHHBIX KOJIEOaHUH.

Hab6nonenue pezonanca.

Y4eHn4ecKkuii SKCIIEpUMEHT, TJa0opaTOpHbIe pabOThI, MPAKTUKYM.

N3mepenue nepuoaa cBOOOIHBIX KojeOaHUH HUTSIHOTO U IPYKUHHOT'O MasTHUKOB.

M3yueHne 3aKOHOB JBM)KEHUS Tejla B X0Jie KoeOaHUi Ha yIIpyroM MojBece.

W3yueHne ABMKEHUS HUTSHOTO MasTHUKA.

[TpeoOpa3zoBaHue 3HEPTUH B IPYKUHHOM MasITHUKE.

HccnenoBanue yObIBaHUS aMILIUTY/IbI 3aTyXaOMIMX KOJeOaHU.

HccnenoBaHue BEIHYKCHHBIX KOJIEOaHUH.

Tema 2. DneKTpOMarHuTHbIC KOJICOaHUSI.

Konebarenbubiii  koHTYp. CBOOOAHBIE 3JICKTPOMArHUTHBIC KOJEOAaHUS B HIICATHBHOM
konebarenbHOM KoHType. ®opmyna Tomcona. CBsi3p aMIUIMTYZAbl 3apsia KOHJEHCATopa C
aMIUTUTY/I0H CUJIbI TOKA B KOJeOaTeIbHOM KOHTYpE.

3aKOH COXpaHEHMsI SHEPTUU B U/1€aJIbHOM KOJIe0aTeIbHOM KOHTYPE.

3aryxaromue O3JCKTPOMAarHUTHbIE KoJieOaHus. BBIHYXIEHHBIE 3JIEKTPOMArHUTHBIC
KoJe0aHusl.

IlepemeHHBI TOK. MOIIHOCTH NEPEMEHHOIO TOKAa. AMIUIMTYIHOE WU JEHCTBYIOIIEE
3HAYEHHUE CUJIbl TOKA M HAIPsDKEHUS MPH Pa3indHOi (opMme 3aBUCUMOCTU MEPEMEHHOr0 TOKa OT
BpPEMEHH.

CuHyconJaIbHbBIN NIEpEMEHHBINA TOK. Pe3uCTOp, KOHAEHCATOP U KaTyIlKa UHIYKTUBHOCTU
B LIENIM CUHYCOMJIAJIBHOI'O IIEPEMEHHOT0 TOKA. Pe30HaHC TOKOB. Pe30HaHC HanpsKEeHUH.

WneanbHblii Tpancopmarop. IlponsBoacTo, nmepeaaya M MOTpeOIEHUE IEKTPUUECKON
SHEpPTrUHu.

OKOJIOTUYECKHE PUCKU MpPHU IMPOU3BOJCTBE AIEKTpo3Hepruu. KynbTypa HCIONb30BaHUA
AJIEKTPO3HEPTUH B ITOBCETHEBHOM JKU3HH.

TexHuueckne ycTpOWCTBA M TEXHOJIOTMYECKHE IIPOLECCHI: DJIEKTPUYECKUHM 3BOHOK,
reHepaTop NepeMEeHHOro TOKa, IMHUU JIeKTpoIepeiay.

JemoHcTpanmu.

CB00OOAHBIE IIEKTPOMArHUTHBIE KOJIEOaHMS.

3aBUCUMOCTh YaCTOTHI CBOOOIHBIX KOJI€OaHUH OT MHAYKTUBHOCTU M €MKOCTH KOHTYpa.

OcuuorpaMMbl 3J1IEKTPOMAarHUTHBIX KOJIEOaHUH.

['eHepaTop He3aTyXalIUX JIEKTPOMArHUTHBIX KOJeOaHUH.

Mogens QJICKTPOMArHUTHOI'O TCHEPATOpPA.
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BriHyXIeHHBIE CHHYCOHIaTbHbIE KOJIEOaHMUs.

Pe3ucrop, karyiika HHIYKTUBHOCTU U KOHJIEHCATOP B LIETIH IEPEMEHHOT0 TOKA.

Pe3onanc mpu mocienoBaTeIbHOM COEIUHEHUHM PE3UCTOPA, KATYIIKM WHIYKTHUBHOCTH U
KOHJIEHCATOopa.

YCTpONCTBO U IPUHIIUIT ACUCTBUS TpaHCcPopMaTopa.

Monenb TUHUY 3IEKTPOIIEpEIauH.

Y4eHUYeCKU IKCIIEPUMEHT, JIaOopaTOpHbIE Pa0OTHI, IPAKTUKYM.

Nzydenue tpanchopmaropa.

HccnenoBanue NnepeMEHHOrO0 TOKa 4epe3 IOCIE0BATEIbHO COEIMHEHHBIE KOHJEHCATOp,
KaTyIIKy U PE3UCTOP.

Habmtoienue 31eKTpoMarHiTHOT'O Pe30HaHca.

HccnenoBanue paboThl HCTOUHUKOB CBETA B LIETIH [IEPEMEHHOIO TOKA.

Tema 3. MexaHn4ecKHe U 2JIEKTPOMAarHuTHbIE BOJIHBI.

MexaHuyeckue BOJHBI, YCIOBHS WX pacmnpocTpaHeHus. llomepeunble U MpOIOJBHBIC
BOJHBIL. [lepuon, CKOpOCTh pacnpocTpaHeHUs W AJMHA BOJIHBL. CBOMCTBa MEXaHMUYECKHUX BOJIH:
OTpakeHHe, peoMIIeHUe, HHTepdepeHIus U TudPaKIus.

3Byk. CropocTh 3ByKa. [ poMKOCTh 3ByKa. BricoTa ToHa. TemOp 3ByKa.

[IIymoBoOe 3arpsi3HEHHE OKPYXKAIOIIEH Cpeibl.

DONEeKTPOMarHUTHBIE BOJHBL. YCJIOBUS W3Iy4eHUS JJIEKTPOMATHUTHBIX BOJH. B3anmuas
OpHUEHTAIINs BEKTOPOB E. B, ¥ B 2IEKTPOMArHUTHOMN BOJIHE.

CBolicTBa  DJIEKTPOMATrHUTHBIX  BOJH: OTPAXKEHUE, IPEJIOMIIEHHE, TOJSpU3alLys,
uHTephepeHys U AudpaKius.

[[Ikana 371€KTpOMarHUTHBIX BOJH. IIprMeHEHHE 3JeKTPOMarHUTHBIX BOJH B TEXHUKE U
OBITY.

[TpyHIMIIBI paguOCBS3U U TeAeBUACHUA. Paguonokanmys.

DNEKTPOMAarHUTHOE 3arpsI3HEHUE OKPYXKAIOIIEH CPEIbI.

TexHuueckue yCTpOHCTBAa M TNPAKTUYECKOE NMPUMEHEHHE: MY3bIKaJlbHble WHCTPYMEHTHI,
panap, paaAuonpuéMHHUK, TEIEBU30D, aHTeHHA, TenedoH, CBY-neus, ynbTpa3ByKoBas TUarHOCTHKA
B TEXHHUKE U MEIUIMHE.

JeMoHcTpanuu.

OO6pa3oBaHue U pacpoOCTPaHEHUE MOMEPEUHBIX U MPOI0JIbHBIX BOJH.

KoneOG:mromieecs Teno Kak HCTOUHUK 3BYKa.

3aBUCUMOCTb JUTMHBI BOJIHBI OT YaCTOThI KOJIEOaHHIA.

HabmoneHue oTpaxeHus U NPeIOMICHUS MEXaHUYECKUX BOJIH.

Habmronienue nnrepdepeHny u AMPpakiui MeEXaHM4eCKUX BOJIH.
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AKyCTHYECKHI1 pe30HaHC.

CBolicTBa yJnbTpa3ByKa U €ro NpUMEHEHHE.

HaOnronenue cBsA3M TPOMKOCTM 3ByKa M BBICOTBI TOHA C aMIUIMTYAOH M 4acTOTOH
KoJ1eOaHuH.

HccnenoBaHue  CBOMCTB  AJIEKTPOMAarHUTHBIX  BOJH:  OTPaXXEHUE, IPEJIOMIICHUE,
noJsipusanus, tudpakuus, MHTepdepeHLus.

OOHapy:xeHne UH(ppaKpacHOro U ylnbTpa(HOIeTOBOrO U3JIy4eHHI.

Y4eHn4ecKkuii SKCIIEpUMEHT, TJabopaTOpHbIe pabOThI, MPAKTUKYM.

N3ydeHne napamMeTpoB 3ByKOBOW BOJIHBI.

N3yueHue pacrpocTpaHEeHHs 3BYKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tewma 4. Onrtuka.

[IpsAMosnHENTHOE pacpOCTpaHEHHE CBETa B OJAHOPOAHOM cpene. Jlydu cBera. TodeuHsblit
HCTOYHUK CBETA.

OtpaxkeHue cBeTa. 3aKOHBl OTpaxkeHUs cBeTa. llocTpoeHue M300paKeHHH B IUIOCKOM
3epkasie. Chepudeckue 3epkaia.

[Ipenomnenune cBeta. 3akOoHBI MPEIOMIICHUS CBeTa. AOCOJIOTHBIM  MOKa3aTellb
npenomiieHuss. OTHOCUTENBbHBIN MOKa3aTrenb npeiaoMieHus. [loCTOSHCTBO 4acTOThl CBETa U
COOTHOILIEHHE JUIMH BOJIH IIPH MEpPexXo/ileé MOHOXPOMATHYECKOI'O CBETa Yepe3 IpaHMIly pasfielia
JBYX ONTHYECKHX CPE.

Xon nyueit B npusme. ucnepcust ceera. CiaoxHbIi coctas Oenoro cseta. LIBer.

ITonHoe BHyTpeHHEE OoTpaxkeHue. [IpeenpHbIil yroi OJIHOr0 BHYTPEHHETO OTPAKEHHUS.

CoOuparomiue U pacceuBaronive JuH3bl. ToHkas mnuH3a. DOKYyCHOE pPACCTOSHUE U
ONTHYECKasl CUJIa TOHKOW JIMH3BL. 3aBHCUMOCTb (DOKYCHOTO DPACCTOSHUS TOHKOH cdepudeckoi
JIMH3BI OT €€ TEOMETPUM U OTHOCUTENIBHOTO M0KA3aTeNs IPEIOMIICHUS.

dopMyna TOHKOM JIMH3BL. Y BEIUYECHHE, 1aBAEMOE JIUNH30M.

Xopa Jtyda, NpOLIEAIEro JUH3Y M0/ IPOU3BOJIBHBIM YIJIOM K €€ IJIaBHOW ONTHYECKOW OCH.
[TocTpoenne n300paxkeHni TOUKU M OTpe3Ka MPSIMOM B cOOMPAIONIUX M PACCEHBAIOIIUX JIMH3AX U
UX CUCTEMaX.

OnTuueckue npudopsl. Pazpemaromias cnocoOHocTs. ['11a3 Kak onTudeckas cucrema.

[Ipenensl NPUMEHUMOCTH TEOMETPUYECKON ONITHKH.

BonnoBast onrtuka. HWutepdepenuus cBera. KorepeHTHble MCTOYHHMKH. Y CIOBHUS
HaOJI0ACHNSI MAKCUMYMOB U MUHHUMYMOB B MHT€P(PEPEHIIMOHHON KapTHHE OT ABYX KOTEPEHTHBIX
UCTOYHUKOB. [IprMeps! kaccuueckux HHTEP(HEPEHIIMOHHBIX CXEM.

Hudpaxkmus cera. [udpaxknuonHas pemérka. YciioBue HaOMIOJEHHUS TJIaBHBIX

MaKCUMYMOB IIPpU NMAACHUH MOHOXPOMATHUYCCKOI'0 CBCTA Ha ,Z[I/I(I)paKI_II/IOHHy'IO pemeTKy
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ITonspusanus ceera.

TexHu4eckue yCTpPOMCTBA M TEXHOJOTMYECKHE MPOLECChl: OYKH, Jyla, IEpPUCKOIL,
¢doToanmnapar, MUKPOCKOIIL, IPOCKIIMOHHBIN anmapar, IPOCBETIEHUE ONTUKH, BOJIOKOHHASI ONTHKA,
T(paKkIuOHHAS peIIETKA.

JeMoHcTpanuu.

3aKOHBI OTPAXKEHUSI CBETA.

HccenenoBanue npesoMiIeHUs CBETA.

HaburoieHne noaHoro BHyTpeHHEro oTpaxkeHus. MoJieib CBETOBO/A.

HccnenoBanue xoa CBETOBBIX MYYKOB Yepe3 MIOCKOMAPAIUICIbHYIO TUIACTUHY U MIPU3MY.

HccnenoBanue CBOMCTB M300payKCHHM B JIMH3aX.

Mopenrn MUKPOCKOIIA, TENECKONa.

HaGmronenne uaTepdepeHium cera.

HabGmonenue 11BeTOB TOHKHX TJIEHOK.

Hab6nronenue nqudpakuuu cBera.

W3ydenue AU pakIIMOHHON PEIIETKH.

HaGronenne nudpakiimOHHOTO CIIeKTpa.

HabGmronenue qucnepcuu certa.

Habmroienue nosisipuszanuu cBeTa.

[IpuMeHeHre noNsIpONI0B IS U3YyUEHUSI MEXaHUYECKUX HalPsHKEHUH.

YueHn4yeckuii SKCIIEPUMEHT, Ta00paTOpHbBIE PAOOTHI, TPAKTUKYM.

N3mepenne mokazaresst mpeIoMIICHHUS CTEKJIa.

HccnenoBanue 3aBUCUMOCTH (POKYCHOTO PACCTOSHUSI OT BellecTBa (Ha MpUMeEpe KUIKUX
JINH3).

W3mepenne poKyCHOTO pacCTOSHUS PACCEUBAIOIINX JIUH3.

[Tomy4yenue n300paskeHust B CUCTEME U3 TIJIOCKOTO 3€pKaJia U JTMH3HI.

[Tomy4yenue n300pakeHUs B CUCTEME U3 JABYX JIMH3.

KoHcTpynpoBaHue TE€IECKOMUYECKUX CUCTEM.

Habmronenue nudpakuuu, nHTEphHEepeHIINH 1 TOISPU3AIIH CBETA.

N3yuenune nmonsipusaiiuu cBeTa, OTPAKEHHOTO OT MOBEPXHOCTH JUIICKTPHKA.

N3yuenne nntepdepeHInm 1a3epHOro U3TydeHUs Ha IBYX MIEISIX.

HabGmonenue aucnepcum.

Hab6mronenue u uiccnenoBanue AUQpakiiMOHHOTO CIIEKTpa.

N3mepenne niMHbI CBETOBOM BOJIHBI.

[Tomy4yenue cnekTpa U3TydeHUs CBETOIMO A TIPU TTOMOIIH TU(PPAKITHOHHON PEIIETKH.

Pazgen 6. OCHOBEI CIICLIMaJIbHOM TCOPHUU OTHOCUTCIIbBHOCTH.
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I'paHHLBI IPUMEHMMOCTH KJIACCUYECKOM MeXaHUKHU. [locTynmaTel clieHanbHON TEOPUHU
OTHOCHUTEIILHOCTH.

[IpoctpancTBeHHO-BpeMeHHONW  mHTepBal.  IIpeoOpaszoBanmst  Jlopenna.  YcioBue
HNPUYUHHOCTU. OTHOCHUTEIBHOCTh OJHOBPEMEHHOCTU. 3aMeIJIEHME BPEMEHHM M COKpaLICHHE
JUIMHBI.

OHEprus U UMIYJIbC PEIATUBUCTCKON YaCTHLIBI.

CBs13b MacChl C SHEPTUEH U UMITYJICOM PEIATUBUCTCKOM YaCTHULIbI. DHEPIUs IOKOS.

TexHudeckue yCTpPOMCTBA M TEXHOJOTMYECKHE ITPOLIECCHI: CIIyTHUKOBBIE NPUEMHUKH,
YCKOPUTEIN 3apSKEHHBIX YACTHIL.

VYueHn4ecKui 3KCIepuMEeHT, 1a00paTOpHbIe pabOThI, IPAKTUKYM.

OnpezneneHyue UMITYJIbCa M SHEPrUM PEATUBUCTCKUX yacTUll (o ¢ortorpadusiM TPEeKoB
3apsSKEHHBIX YACTHI] B MArHUTHOM II0JIE).

Paznen 7. KBanroBas ¢usuka.

Tema 1. KopnyckynsipHO-BOJIHOBOM yalIu3M.

PaBHOBecHOE TemaoBOe H3IydeHHE (M3NydyeHHe aOCOMIOTHO YEPHOro Tena). 3aKoH
cmenienus Buna. ['mnoresa [1nanka o kBaHTax.

@OTOHBI. DHEPTHS U UMITYJIEC (POTOHA.

®oroaddexr. Onbitel A.I'. CroneroBa. 3akonbl (oTodddexra. YpaBHeHue DiHIITEITHA
st potorddexra. «KpacHas rpanuia» porodrddekra.

JlaBnenue cBera (B YacTHOCTH, JaBJIEHWE CBeTa Ha aOCOJIOTHO MOIVIOIIAIOLIYI0 U
aOCOJIIOTHO OTpakarolyto nmosepxHoctsb). OnbiTel [1.H. Jlebenena.

BonnoBeie cBoiicTBa yactull. Bomnel ae bpoia. JlnuHa BosHBL e bpoiinsg u pasMepsl
00JIacTH JIOKaTU3alMK JBIOKYILEics yacTulibl. KopryckynsapHoO-BoHOBOM ayanusM. J(udpakuus
JJIEKTPOHOB Ha KPUCTAJLIAX.

Crneuunduka usmepenuii B Mukpomupe. CooTHoleHs HeonpenenéHnocTen ['eitzendepra.

TexHuuyeckue yCTpONCTBA M TEXHOJIOTMUECKHE MPOIECCHI: CIIEKTPOMETP, (POTO3IEMEHT,
($oToaTUMK, TYHHEIBHBI MUKPOCKOII, COJIHEUHasi 6aTtapes, CBETOAUOI.

JeMoHcTpanuu.

®doTor(hPeKT Ha yCTAaHOBKE C ITMHKOBOM TIJIACTHHOM.

HccnenoBanue 3aKk0HOB BHEHTHET0 poTodPdekTa.

HccnenoBanye 3aBUCUMOCTH COITPOTUBIIEHUS MOJIYIIPOBOAHUKOB OT OCBELIEHHOCTH.

Cseroauo.

Conneynas Oarapes.

YyeHnueckuil SKCIEPUMEHT, J1abopaTOpHbIE PabOThI, MPAKTUKYM.

HccnenoBanue GpoTope3ucTopa.



N3mepenue noctossuHo# [Inanka Ha ocHOBe uccnenoBanus hotorddexra.

HccenenoBanue 3aBUCUMOCTH CHJIBI TOKA YEPE3 CBETOAUO/T OT HANPSIKEHHUSL.

Tewma 2. ®usuka atoma.

OMBITHI O UCCIIEZIOBAHUIO CTpOeHUs aToMa. [imanerapaas mozaens atoma Pesepdopra.

[Tocrynarsr bopa. U3nyuenune u moriomenue (OTOHOB IpU MEPexojae aToMa € OJHOTO
YPOBHSI SHEPTUU Ha JAPYroMu.

Bunbl cnexktpoB. CrieKTp ypOBHEM 3HEPrUU aTOMa BOJOPOAA.

CrnoHTaHHOE U BBIHYXKJEHHOE U3yueHue ceera. Jlazep.

TexHudeckue YCTPOMCTBA M TEXHOJOTMYECKHE IIPOLECCHI: CIEKTPAJIBbHBIA aHAJIN3
(criekTpocKom), 1a3ep, KBAHTOBBIM KOMITBIOTED.

JeMoHcTpanumu.

Monens onbita Pesepdopra.

Habumtonenne nuHelyaTbIX CIIEKTPOB.

YCTpOoKCTBO U AEUCTBUE CUETUNKA HOHU3UPYIOLIUX YACTHILL.

OrnpeneneHne IJIMHbI BOJIHBI JIA3EPHOTO U3IIYyYEHUSI.

Y4eHn4ecKknuii IKCIIEPUMEHT, T1a00opaTOpHbIE PabOThI, MPAKTUKYM.

Hab6nronenue nuHeyaToro crexkrpa.

HccnenoBanue crekTpa pa3pekeHHOI0 aTOMAPHOTO BOJOPOJA U U3MEPEHUE MOCTOSHHON
PunGepra.

Tema 3. ®u3nka aTOMHOTO si/ipa U 3JI€MEHTAPHBIX YaCTHII.

Hyxnonnas moznens sigpa I'eiizenbepra—lBanenko. 3apsin siapa. MaccoBoe 4uciio siapa.
H3oTomsl.

PagnoaktuBHOCTE. Anb(a-pacnaj. DIEKTPOHHBIN U MO3UTPOHHBIA Oera-pacmajn. ['amma-
U3JIy4EHHE.

3aKOH paJMOaKTUBHOTO pacmnajna. PannoakTuBHble wH30TONBI B mpupoge. CBoiicTBa
MOHU3UPYIOUIET0 U3Ty4YeHUs. BiusHue paiuoakTUBHOCTH Ha >KMBbIE OpraHU3Mbl. EcTecTBEHHBIH
¢oH uznydenus. Jlozumerpus.

OHeprus cBS3M HYKJIOHOB B sizipe. SnepHble cuiibl. JledekT Macchl spa.

SAnepusie peakuuu. JleneHue wu cuHTE3 snuep. SAnepHsle peaktopbl. [IpoGiembl
YIOPaBISEMOTr0 TEPMOSJAEPHOIO CHUHTE3a. OKOJIOTMYECKHWE AacleKThl pa3BUTUSA  SAEPHOU
SHEPrEeTHKHU.

Mertoapl perucTpalvu U UCCIEA0BAHMS 3JIEMEHTAPHBIX YACTHIL.

@yHIaMEHTAIIbHBIE B3aUMOJACHCTBUA. bapHOHBI, Me€30HBI M JIeNTOHHBI. [IpencraBinenue o
CrannmaptHoit Mmojenu. KBapk-rimrooHHas MOJIENb aJpOHOB.

®usuka 3a npeaenamu CtannapTHoN Mojenu. TEMHasE MaTepyst U TEMHAs SHEPIHsL.
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EnuncTBO hM3mueckoil KapTUHBI MUPA.

TexHuueckne yCTpOMCTBAa M TEXHOJIOTUYECKUE MPOIIECCHI: TO3UMETp, kKaMepa Buibcona,
SNIEPHBIA  pEaKkTop, TEPMOSIAEPHBIA peakTop, aToMHas ©OomM0a, MarHUTHO-PE30HAHCHAs
ToMorpadus.

Y4eHn4ecKkuii SKCIIEpUMEHT, TJa0opaTOpHbIe pabOThI, MPAKTUKYM.

HccnenoBanue TpekoB vacTuil (1o roToBeIM poTorpadusim).

HccnenoBanue paanoakTUBHOTO (OHA C UCIIOIB30BaHUEM JI03UMETPA.

W3yuenne nornomeHus 0eTa-4acTull aTlOMUHHEM.

Paznien 8. DneMeHTH aCTPOHOMUU M aCTPOPHU3UKH.

Otansl pa3BUTHs acTpoHOMUHU. [IpUKinanHoe 1 MUPOBO33PEHYECKOE 3HAYECHUE ACTPOHOMUMU.
[IpuMeHUMOCTh 3aKOHOB (PU3UKHU U1 00BACHEHUS MPUPOJIbI KOCMUYECKUX OOBEKTOB.

Mertonpl acTpoHOMHUYECKUX uccieqoBaHUi. COBpPEMEHHBIE OINTUYECKUE TEJIECKOIIbI,
panmoTeNnecKonsl, BHEATMOC(HEpHast aCTPOHOMHSI.

Bun 38310010 Heba. Co3Be3aus, spKkue 3BE3/1bI, JIAHEThI, X BUAUMOE ABHKEHUE.

Conneynas cucrtema.

Comnie. ConHeunast akTUBHOCTh. McTtounuk sHeprun ComHIa U 3BE3]1.

3BE31bI, MX OCHOBHBIE XapaKTEepUCTUKU. JlHarpaMMa «CHEKTpaJbHBIM Kiacc —
CBETUMOCTb». 3BE3/1bl IJIABHOM MOCIEAOBATEIBHOCTU. 3aBUCUMOCTh «Macca — CBETUMOCTbY JIA
3BE31 IVIABHOM  mociefoBaTelbHOCTU. BHyTpeHHee  cTpoeHue  3BE34. COBpEMEHHBIE
MIPE/ICTaBICHMSI O IPOUCXOXKIEHUU U 3BomoK CoJHIIa U 3BE3/. DTarbl )KU3HU 3BE3 .

Mnrneunsrii [TyTe — Hama [Mamaktuka. [lonoxxenne u amxenue Connna B ['anaktuke. Tums
rajakTuk. PanguoranakTiuky u kBa3zapel. YEpHbIE ABIPHI B A/IpaxX rajakTUK.

Bcenennas. Pacmupenune Bceenennoit. 3akon XaO6na. Pas0Oeranue ramaktuk. Teopus
bonbuioro B3peiBa. PenukToBOE N3IydYEHHE.

MacmrabHnas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnpie npo6iieMbl aCTpOHOMUH.

VYyeHnnueckne HaOIIOICHHS.

HaGnronenuss  3BE3AHOrO HebGa  HEBOOPYXKEHHBIM  IJIA30M € MCIOJIb30BaHHEM
KOMITBIOTEPHBIX MPUIIOKEHUH AJI ONPEeIeIeHUs TTOJI0KEHHs] HeOeCHBIX 00BEKTOB Ha KOHKPETHYIO
JIaTy: OCHOBHBIE cO3Be3/1Ms1 CEBEpHOTO MOTyIIapHsl U SIPKUE 3BE3/BI.

Hab6mronenus B Teneckon JIyHbl, TUTaHeT, TYMaHHOCTEH U 3BE3IHBIX CKOTUICHUN.



2.3. TemaTnueckoe (MOypouHoe) MJIAHUPOBAHUE

Hammenosanue pa3aciioB

Teoperuueckue 3anaTus
nabopaTopHBIE 3aHATHUS U MPAKTUICCKUE

O0peM

MrHoOBeHHas U CpEIHssA CKOPOCTU. Y CKOPEHHE.
[IpamonnHENHOE ABUKEHHUE C TTOCTOSTHHBIM YCKOPEHHUEM.
JIBuKeHHE C TOCTOSIHHBIM YCKOPEHHEM CBOOOHOTO
najieHusi. PaBHoOMepHOE ABUKEHUE TOUKHU 10
OKPY’KHOCTH, YIJIOBast CKOpOCTh. L{eHTpocTpemuTtensHoe
YCKOPEHHE.

Kunemartuka abCoOIIOTHO TBEPOTO TENIa

OcHoBHasa 3amaya aguHaMuku. Cuia. Macca. 3axKoHEI

JIP MP 1P
1 TeM 3aHATHS, CAMOCTOSATENIbHAS 4acoB
paboTa o0yyaronmxcs
1 2 3 4 5 6
Paznen Nel. Hayunsiii metonCoiepkanue y4eOHOro Marepuala 2 MPO06; MP09;
MO3HAHUSI IPUPOJIBL. JIeKIHOHHBIE 3aHATHS 2 JIP 01; JIPO3; MP12; MP17; | TTPyO01; [1py02;
Dduznka — QyHIaMEHTaTbHASI HAYKa O IPUPOJIC. JIPOS; JIPO06; MP21; MP23; | TTPy10; ITPy11;
EcTecTBEHHO-HAay4YHbIN METOJ] TO3HAHUSA, €T0 JIP07; JIP12; MP26; MP27;
BO3MO>XHOCTH U TI'PaHUIBl TPUMEHUMOCTH. DKCIEPUMEHT JIP13; JIP14; MP30; MP31:;
U TEOpHUs B IPOLECCE MO3HAHUS IPUPOLBL. JIP16; JIP25; MP35; MP37;
MozenupoBanue pu3nUecKUX BJICHUN U poreccoB. Poib JIP26; JIP27; MP38: MP41:
SKCIEPUMEHTA U TEOPHH B IIPOLIECCE TO3HAHUS MPHUPOJIBI. JIP28; JIP31; JIP | MP 432 MP4 42
dusnueckas BenuunHa. Ousnyeckue 3aKOHBI. I'panu1ibl 32; JIP34 MP54: MP56
MPUMEHUMOCTH (PU3NYECKUX 3aKOHOB M Teopuid. [IpuHimn
cooTBeTcTBUS. [loHsATHE O PHU3MYECKON KapTHHE MUpA.
[TorpemHocTy M3MEpEeHU (PU3NUECKUX BEIMYUH
Paznen Ne2. MexaHuka. ConeprxaHue yueOHOro Marepuasia 22 JIP0S; JIP09; MPO1; MPO3;
Tema Nel. Kunemartuka. JIP14; JIP16; MP04; MPO5; | IIpy02; [TIPy03;
Tema Ne2. JTunamuka. Tema JIeKIIMOHHBIE 3aHATHS 10 JIP25; JIP26; MPO7; MPOS8; | TIPy04; ITPy05;
Ne3. Cratuka TBepaoro Tena.| MexaHH4Yeckoe JBMXCHHE M ero BuAbl. MarepuanbHas JIP27; JIP28; MP13; MP14; | ITPy07; TTIPy09;
Tema Ne4. 3akoHBI TouKka. CKalApHBIC U BEKTOPHBIC (H3NIECKHE JIP31; JIP 32; MP24; MP32; | TIPy10; ITPyl11;
COXpaHEHHs B MEXAHUKE. BeIMHBL. OTHOCHTETBHOCTh MEXAHHYECKOTO JIP34 MP33; MP34; | ITPy12; TTPy13
nsmwkeHus. Cucrema orcyera. [IpuHnumn MP39; MP40;
otHocutenbHOCTH ['amunes. Tpaexropus. Ilyrts. MP42; MP45;
ITepememenue. PaBHOMepHOE IPSIMOJIMHENHOE MP46; MP47;
nBrkeHne. CKOpoCTh. Y paBHEHUE JBUKEHUS. MP48; MP55;
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Mexanuku Herotona. Cuibl B ipupoge. Cuita TSXKECTH U
CuUJa BCEMHUPHOIO TATOTEHHUS. 3aKOH BCEMHUPHOTO
taroteHus. llepBas kocmuyeckass CKOpocTh. [[BHykeHue
miaHeT W Mainblx Ten ConHewyHoi cucteMbl. Bec.
Hesecomocts. Cuibl ynpyroctu. Cuiibl TpeHUSA
Mmnynsc Tena. MMmynbe cuiibl. 3aKOH COXpaHEHHUs
uMmnyiabca. PeakTuBHOe aBUkeHHe. MexaHudeckas paboTta
1 MowHOCTb. Kunernueckass sHeprus. I[loTreHumanbHas
PHEpPrusl. 3aKOH COXPAHEHUS MEXAaHWYECKOW JHEPIUH.
Pabota cuibl TsKecTH U cwiibl ynpyroctu. IIpumenenue
3aKOHOB COXpaHeHHus. Mcnonb30BaHuEe 3aKOHOB MEXaHUKU
ISt OOBSICHEHUST IBUYKEHHST HEOECHBIX TN U JUISl PA3BUTHS
KOCMUYECKHX HCCIIEI0BaHUM, TpaHULIbl MPUMEHUMOCTU
KJIACCUYECKOM MEXaHUKHU

IIpakTHyeckue 3aHATHS 6

Pemenue 3ama4 no teme: «Knnemarnka»

Pemenue 3agau mo remam: «OCHOBBI JUHAMUKH

Pemennie 3amay 1o TeMe: «3aKOHBI COXpaHEHHUS B

MEXaHHUKE)

JIabopaTopHbie padoThI 6

JlaGopaTopnast padota Nell — «Omnpenenenne MOMEHTA,

CHJTBI HATSDKCHUS HUTH. )

JlaGopatopHass pabGora Nel3 — «lIpoBepka 3akoHQ

COXpaHEHHSI SHEPTHH.»

JlaGopaTopnast padora Nel5 — «OmpeneneHue 3Ha4YECHHS]

KOA((UIIMEHTOB TPEHUS MOKOS U CKOJBKEHHUSI METOAOM

HAKJIOHHOM TJIOCKOCTH
Paznen Ne3. Monekynspras |Conepkanue y4eOHOTO MaTepHasia 16 JIP 01; JIPO3; MPO1; MPO3;
(bu3nKa 1 TEPMOAUHAMHUKA. JIPOS; JIP06; MP04; MPO5; | IIpy02; [TIPy03;
Tema Nol. OCHOBBI JIeKIMOHHbIE 3aHATHS 8 JIP07; JIP12; MPO7; MPO8; | TTPy04; TTPy05;
MOJIEKYIISPHO — OCHOBHBIE TOJIO)KEHHUSI  MOJIEKYJISIPHO-KUHETUYECKOU JIP25; JIP26; MP13; MP14; | TIPy07; ITPy09;
KHHETHYeCcKou Teopuu. Tema| Teopnn. Pasmepsl M Macca MOJNEKYJI M aTOMOB. JIP27; JIP28; MP24; MP32; | TIPy10; TTPyl11;
Ne2. TepmouHamMuKa. BpoynoBckoe nBukenue. CTpoeHHme ra3000pa3sHBIX, JIP31; JIP 32; MP33; MP34; | IIPyl12; ITPy13
Ternosbie MamMHel. Tema | xpnkux u TBepAbIX Ten. MpaeansHbiii ra3. JlaBineHue JIP34 MP39; MP40;
Ne3. ArperaTtHble COCTOSHUSA | pg3q. OCHOBHOE ypaBHEHHE MOJICKYJISIPHO- MP42; MP45;
BemecTsa. Gazonbie KUHETUYECKOM TeopuM Tra3oB. Temmeparypa u ee MP46; MP47;
TCPCXOJIBL. n3MepeHre.  AOCOMIOTHBIH ~ HYNIb  TEMIEpPATYpHI. MP48; MP55;

Tepmonunamuyeckas HIKa€a TEMIEPATYPHI.
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Temneparypa 3Be3ni. CKOPOCTH JBHXKEHUS MOJIEKYJT M
X U3MEPEHHE.
'YpaBHEHME COCTOSHMS HJIealbHOTO Tras3a. M3onpoueccsl u
ux rpaduku. ['a30BbIe 3aKOHBI.
BuyTpennsis sHeprusi. Pabota u teronepenaya.
KonruecTBO TEIIOTHL. Y paBHEHUE TEIIOBOro OanaHca.
[TepBoe Hauano TepMOAMHAMUKU. A/lnabaTHbIN Ipoliecce.
BTopoe Haudano TepMOAMHAMHUKH. TeIIoBbIE JBUTATEIIHN.
KIIJI termoBoro asurarens. OxpaHa mpupoOJibL.
Ucnapenune u konaeHcauus. HacwllleHHBIN map U €ro

cBoiictBa.  OTHOCHTENbHAs  BIAXHOCTb  BO3/AYyXa.
[Tpubopsl nns  ompeneneHuss BIAXKHOCTH — BO3AYyXa.
Kunenue. 3aBUCUMOCTb TeMIEpaTypbl KHIIEHUS OT]
JaBieHUs.  XapaKTEepUCTUKA  JKUJKOIO  COCTOSTHUS

BerecTBa. bavwkHun nops-

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

[IpoBOOHUKK B 3JEKTPUYECKOM IMoje. JIMANeKTpuku B

IIpakTnyeckue 3aHATUSA 4

Pemenvie 3amad o Teme: «OCHOBBI MOJIEKYJISIPHO-

KUHETUYECKON TCOPHI

Pemenue 3a1a4 1o teme: «OCHOBBI TEPMOTMHAMUKH

JIabopaTopHbIe padoThI 4

JlaGoparopHas padota Ne31 — «IIpoBepka 3akona boins —

MapuotTa»

JlabopartopHas pabota Ne 32 — «[IpoBepka ypaBHEHUs

TETIOBOTO OanaHca.»

JlaGopartopHast pabota Ne35 — «Ormpenenenue ko3 puieHra

MOBEPXHOCTHOTO HATSDKEHHS KMIKOCTH MeToioM CTokca.»
Paznen Ne4. Conepxanue yueOHOro Marepuaa 28 JIP 01; JIP03; MPO1; MP03; [[1PyO01; ITpy02;
OnekTpoauHamuka. Tema JIPOS; JIP06; MP04; MPO5; [[TPy03; ITPy04;
Nel. Dnekrpuyeckoe moje. JIEKIMOHHbIE 3aHITHS 14 JIP07; JIP12; MPO7; MP08; [[TPy05; ITPy07;
Tema No2. [TocTossHHBIH DJIeKTpHYICCKUEe 3apsbl. ONeMeHTapHBIi JIP25; JIP26; MP13; MP14; [[1Py08; ITPy09;
DIICKTPUYECKUH TOK. Tema | 2JIEKTpUUECKU 3apsj. 3aKOH COXpaHEHUS 3apsiia. 3aKOH JIP27; JIP28; MP24; MP32; [1Pyl10; ITPyl11;
Ne3. Toku B pa3iiuyHbIX Kynona.  Onekrtpudeckoe mone. HampsbkeHHOCT JIP31; JIP 32; MP33; MP34; [1Py12; I1Py13
cpenax. Tema Ned. 37EKTPUYECKOTo Mo, [IpHHIUI CYNepHo3uIuy MONei. JIP34 MP39; MP40;
MarautHoe noie. Tema No5 MP42; MP45;
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JIEKTPOMAarHUTHAs
WHTYKIUS.

anekTpudeckoM rmone. [lomspuzaumst AUAIIEKTPUKOB.
IMTorenmuai. Pa3nocts IOTEHIINAJIOB.
OKBUIOTEHUHUAJIbHbIE MOBEpXHOCTU. CBs3b MEXIy
HallpSOKEHHOCTBIO M Pa3HOCTbIO  IOTEHIMAJIOB
3JIEKTPUYECKOTO OJISL. DIIEKTPOEMKOCTb.
KonneHcaTopbl. DHeprusi 3apsKeHHOTO KOHJIEHCATOpA.
IIpumeHeHre KOHIEHCATOPOB.

YcnoBusi, HeOOXOoAMMbIE Ui BO3HUKHOBEHUS W
nojJiepkKaHusl  3jekTpuueckoro Toka. Cuwiia  Toka.
OJIEeKTpUUYECKOe compoTuBiieHHe. 3akoH Oma ais
yuactka uenu. IlapamiensHoe W 1OCiIEIOBaTENbHOE
COCIMHEHUE TMPOBOJHUKOB. Pabora © MOIIHOCTH
IIOCTOSIHHOrO0 ToKa. TemyoBoe pelcTBUE TOKa 3aKOH
Jxoyns—IJlenna. DneKTpOABMKYIAS CHJIAa MCTOYHHKA
ToKa. 3akoH OMa 1S TOJTHOM 1enH

DNEKTPUUYECKH TOK B MeETallaX, B OJEKTPOJIMTAX,
razax, B BaKyyMme. OJEKTPOJM3. 3aKOH OJJICKTPOJIN3a
@apanes. Bunsl ra3oBeIx pa3psaoB. TepMO3JIEKTpOHHAS
OMUCCHS. [Tna3zma. DNeKTpUUECKHM TOK B
nonynpoBogHukax. CoOCTBeHHass W TNpPUMECHas
nposoaumoctu.  P-n mepexon. IlomynmpoBogHMKOBBIE
npuoopsl. [IpuMeHneHne moayrnpoBOIHUKOB.

BekTop mHAYKIIMUM MarHUTHOTO nojs. BzaumopeiictBue
TokoB. Cuna Awmmnepa. Ilpumenenue cunbsl Ammnepa.
MaruuTHbIi NOTOK. /JlelicTBME MAarHMUTHOTO TIOJISI HA
nekymumiics 3apan. Cuna Jlopenua. [lpumenenue cumsl
Jlopenua. MaruutHbsle cBOiicTBa BeriecTBa. CoJiHEUHas
aKTUBHOCTb U €€ BIUSHUE Ha 3eMiit0. MarHuTHbIE OypH.
SlBneHue  SNEKTPOMArHUTHOW  MHAYKIHMH.  3aKOH
JJIEKTPOMArHUTHOM  MHAyKuuu. IIpaBuno  JleHna.
BuxpeBoe »snexkrpuueckoe mnone. IC HHIyKIUU B
JBIKYIIMXCS MPOBOAHUKAX. SIBIIEHHE CaMOMHAYKIIHH.
NHayKTMBHOCTh. DHEPrusi MarHUTHOTO TIOJS TOKa.
DJIEKTPOMarHuTHOE TIOJIE.

MP46; MP47,
MP48; MPS55;
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[IpakTuyeckue 3aHATHS 8

Perenue 3agay o teme: « NMEKTPUIECKOE TOJIE»

Perienue 3a1a4 1o teMe: «3aKOHbI HOCTOSIHHOTO TOKay

Perenne 3agad no reme: «MarHuTHOE 1OJIE»

Perienue 3a1a4 1o teMe: «9JeKTpOMarHUTHAs MHAYKIIHS

JlabopaTopHbie padoThI 6

JlaboparopHast padota Ne41 — «Onpenenenre eMKOCTH

KOHZICHCATOpa 1 OaTaper KOHACHCATOPOB.)

JlabopatopHas padota Ne42 — «Onpenenenue yaeabHOro

COMPOTHUBIICHUS IPOBOTHUKA. >

UlaGoparopHast padota Ne43 — «/3yueHue 3aBHCUMOCTH

PIIEKTPUYECKOTO COMPOTUBIICHHSI METAITIOB M TEMITEPATYPBL.)»
Paznen NeS5. Konebanusa u  (Comeprkanne yueOHOrO Matepuasia 10 JIP13; JIP14; MPO1; MPO3;
BOJHEL Tema Nel. JIP16; JIP2S; MP04; MPOS; | TIPy01; TIpy02;
Mexanudeckue koseoanus. JIeKIMOHHbIE 3aHATHSI 6 JIP26; JIP27; MPO07; MP08; | TIPy03; TTPy04;
Tema No2. [Mapmonnueckue xkonedbanus. CBOOOAHBIE MEXAaHUUECKUE JIP31; JIP 32; MP13; MP14; | TIPy05; ITPy07;
DIIEKTPOMAarHUTHBIE konebanus. [IpeBparienue sHepruu npu KoaedaTeTbHOM JIP34 MP24; MP32; | TIPy08; ITPy09;
konebanms. Tema Ne3. IBWKEHUH. MaTeMaThuecKuii MasTHHK. IIpy:KMHHBIH MP33; MP34; | TIPy10; ITPyl1;
MexaHn4ecKue u MasTHHK. BBIHYXIE€HHbIE MEXaHWUYECKHE KOJeOaHus. MP39; MP40; | TIPy12; ITPy13
DIIEKTPOMATrHUTHBIE BONHEL. | Pe3oHaHC. MP42; MP45;
Tema Ned. Onruka. [TomepeuHbie U IPOIOILHBIC BOJHBI. XapaKTePUCTHKA MP46; MP47;

MP48; MP55;

BOJIHBI. 3BYKOBI)IC BOJIHBI. YJ'[I)Tpa?;BYK " €0 MIPUMCHCHUC.

CBoOoHbBIE 3JIEKTPOMArHUTHBIC KOJIeOaHUSI.
[IpeBpamenne SHepruM B KOJeOATETHPHOM KOHTYpE.
[lepron  cBOOOAHBIX  DIEKTPUYECKHX  KoJeOaHUH.

®opmyna TomcoHa. 3aTyxaromiue >3JI€KTPOMarHUTHBIC
KojeOanus. BrIHYKIEeHHBIC dIEKTPUUECKUE KOJIeOaHUsI.
[IepemenHblii TOK. Pe30HaHC B AIEKTPUUECKOM LEIH.

I'enepatop mepemeHHOro ToOKa. TpaHchopmaropsl.
[Tonyuenue, nepeaaya u pacrpeeiieHue
AJEKTPOIHEPTUH.

DJIEKTPOMArHUTHHIE BOJIHBI. CaolicTBa

HIIEKTPOMArHUTHBIX BOJMH. OTKPBITBIA  KoJIeOaTeIbHbIH

koHTyp. Ombitel I'. T'epuia. Mzo6perenne pagmo A.C.
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[lonoBeiM. [lonsiTHE O paguocss3u. [IpuHuUI paguocBs3y.
[IprMeHeHNE 3JIEKTPOMArHUTHBIX BOJIH.

I[IpakTuyeckue 3aHATHS
Pemenne 3amgau nmo teme: «MexaHuueckue KojeOaHUs U
BOJIHBI»

JlabopaTopHbie padoThl
JlabopaTtopnass ~ pabora  Ne2l  —
Kod(urmenta KECTKOCTH
KOJICOAHU.»

JlaboparopHass pabora Ne22 — «lccrnenoBanue mnepuopa)
KOJIe0aHUM MPY>KUHHOTO MAasITHUKA
JlaGoparopuas pabdora Ne23 — «OnpeneneHue yCKOpeHHUs]
CBOOOJHOTO TAaJEHHUsI C IOMOIIBI0O MaTeMaTHYECKOTO
MasiTHUKa»

«Omnpenenenue
MIPY>KUHBI METOZIOM

Pasznen Ne6. OCHOBEI
CHeIMaJIbHON TCOpUHU
OTHOCHUTEIBHOCTH.

Coneprxanue yaeOHOTO MaTepHraia

14

JIP 01; JIP03;

JIeKOHHBIE 3aHATHSA

Wntepdepenust  cBera. KorepeHTHOCTH
nydeir. MHTepdepeHnuss B TOHKMX IUIeHKax. Kosbia
Hrrotona. Mcnonb3oBanue mHTEpdEpeHIINU B HayKe U
texuuke. udpakuus cBera. Judpaxnus Ha mead B
napajuleNbHbIX  Jydax. Judpakumonnas —pemierka.
[Tonspuszanusa nonepedynsix BoaH. Ilomspusanus ceera.
IMomsapounel. [ucnepcus cBera. Buasl u3IydeHHN.
Buner cnektpoB. Crnektpel ucnyckanus. CHeKTpsl
nornomenus. CrnekTpaibHblii aHanu3. CnekTpajbHbIE
KJacchl  3Be3A.  YJIbTpaHOJIETOBOE  M3IIyYCHHE.
WudpakpacHoe uznydeHue.

PentrenoBckue nyuu. MIx npupona u cpoiicta. [llkana
PIEKTPOMArHUTHBIX U3JTy4€HUN

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

CBCTOBBIX

JIP05; JIP06;
JIP07; JIP12;
JIP25; JIP26;
JIP27; JIP28;
JIP31; JIP 32;
JIP34

I[IpakTuyeckue 3aHATHS
Pemenne 3amau no teme: «lIpupoma ceera. BomHOBBIE

CBOMCTBA CBETa»

MPO1; MPO3;
MP04; MPO5;
MPO7; MPOS;
MP13; MP14;
MP24; MP32;
MP33; MP34;
MP39; MP40;
MP42; MP45;
MP46; MP47;
MP48; MP55;

[Ipy02; I1Py03;
[1Py04; ITPy0S5;
[1Py07; ITPy08;
[1Py09; ITPy10;
[IPy11; ITPy12;
[TPy13
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JIabopaTopHbie paboThI
JlaGopaTtopnast  pabora  Ned6  —  «OmpenencHue
TOPU30HTAIBHOW COCTABISAIOIEN HHAYKUMHA MAarHUTHOIO
MOJIST 3EMJTH.)

JlaGopaTopnas padota Ne51 — «Onpenenenue GoKyCHOTO
[paccTOSTHUSL TOHKOM JIMH3BI IO (hOpMYIIe JTUH3bI»
Jlaboparopuass pabora NeS5 —  «/ludpakumonnas
pelieTka.»

Paznen Ne7. KantoBsas
¢duznka. Tema Nel.
KopnyckyisipHo —
BOJTHOBOM JTyaJIU3M.
Tema No2. ®usuka
aToMa.

CopnepxaHue yaueOHOro Marepuasia

JIP 01; JIP03;
JIP05; JIP06;

JIeKuMOHHbIE 3aHATHS
Toueunslii HWCTOYHUK CBETa. CxopocTh

pacnpoCTpaHEHUs CBETa. 3aKOHbl  OTPAKEHUS U
npesnomiuenus ceera. [Ipunnun [roiirenca. ConHedHble
u nyHHble 3armeHus. IlomHoe orpaxenue. JIMH3BL
[Toctpoenue nzobpaxenus B nuH3ax. GopMyna TOHKOM
JUH3bL. YBEIMYECHHUE JIMH3BI.

[ma3 kak onTuyeckas cucrema. OnTudeckne NpuOOpHI.
Teneckonsl

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

neiicteue cBera. Omnbitel [ILH. Jlebenea u H.U.
BasunoBa. ®otosrddexr. YpaBHeHne DWHIITEHHA A
¢dotordpdekra. [Ipumenenue porordpdexra.

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
YCTOWYUBOCTb ATOMHBIX sAep. SlIepHBIE peakLuH.
SnepHast sHepreTrka. JHEPreTUYECKU BBIXOJT SACPHBIX

peakuuii. MckyccTBeHHass paaMOaKTHUBHOCTb. JleiieHue

JIP07; JIP12;
JIP13; JIP14;
JIP16; JIP25;
JIP26; JIP27;
JIP 32; JIP34

MPO1; MP03;
MP04; MPOS5;
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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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;

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

P05; JIP06;
JIP07; JIP12;
JIP13; JIP14;
JIP16; JIP25;
JIP26; JIP27;

32; JIP34

JlabopaTopHbie padoThI
M3yuyenue kapThl 3B€31HOTO HeOa.

JIP28; JIP31; JIP

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

[IPy01; ITpy02;
[1Py06; ITPy07;
[TPy08; ITPy09;
[1Pyl10; ITPy11;
[1Py12; ITPy13
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3.YCJO0BUSA PEAJIMBAIIMUN JUCHUITJIMHBI
3.1. Tpe6oBaHNSA K MUHUMAJILHOMY MaTepHAJIbLHO-TeXHMYECKOMY 00ecriedeHI 0

Peanu3zanus aucuuruinHbl TpeOyeT HAIMYUS CTaHJAPTHO OOOPYAOBAHHOU JEKIIMOHHON
aynuTtopuu, naboparopuit «Mexanuka. Mexanuueckue kojeOanus. MonekynspHas Guznka» u
«Qnekrpomaruerusm. OnTuka.

O6opynoBaHue JEKIIMOHHON ayIUTOPHH:

— IIOCaA04YHBIC MECTA IO KOJINYCCTBY o6yqa10mnxc;{;

— paboyee MECTO MPenoaaBaTels.

O6opynoBanue 1abopaTopun U paboIuX MeCT Ja00paTOpUu:

Jlaboparopuss «Mexanuka. Mexanudeckue Kkonebanus. MomnekyisipHas — (QU3HKa»
Aymutopun  Ne2-460, 462, 465. B xkaxmon - Jlocka, pabodee MecTo mpernoaaBares,
nmabopaTtopHble CTOJNIBI Ha24 yYeOHBIX MECTa, KOMIUIGKTHOE HACTOJIbHOE JlabopaTopHoe
obopynoBanue cepuit ®IIM, OIIK u camojenbHble HACTEHHBIE U HACTOJIbHBIE YCTAHOBKHU IO
MEXaHUKE, TEOpUU KoJIeOaHMW ¢ MOJIEKYISIpHOM (u3uKe, cHUCTeMa AJIEKTPOIUTAHMS.
JlaGoparopus mpeaHa3HAuY€HA 7S BBIOJIHEHHUS JTa0OpPaTOpHBIX paboOT MO MEXaHUKE, TEOPHH
KoJIeOaHUH ¥ MOJISKYJISIPHOH (pr3HKe.

JlabopaTtopus «Onekrpomarnerusm. Ontuka» Aynutopun Ne2-454, 456, 457. B kaxnon -
Hlocka, pabouee MecTO MpemnojaBaTens, Ja0opaTOpHble CTOJAbI Ha 24 yueOHBIX MecTa.
CamojiennbHbIe U KOMIUIEKTHBIE HACTOJIBHBIC JIAOOPATOPHBIE YCTAHOBKU IO AJIEKTPOMATHETU3MY
U ONTHKE, CHUCTEMa »JJCKTPOIMUTAHHS, OJIOKM MNHUTaHUs, LUU(PPOBBIE aMIEPBOILTOMMETPHI,
ocmuiorpadsl, yHUBEpCaldbHbIE CTEHIBI «DU3MKa», KOMIUIEKThI y4eOHOro 0O0OpYyIOBaHMS
«Omnpenenenue  kKodpduimeHTa  OPEJOMIICHUS  CTEKISIHHOW  miuacTuHb»,  «M3ydyeHwue
MOJIAPU30BAaHHOTO  cBeTay, «Judpakmms. OmnpenencHue mapamMeTpoB  TUGPAKITUOHHON
pemetkn», «ludpakuus Ha IBYXMEpHOW pemieTke», MoOHOXpoMarop YM-2, mupoMeTpbl
[Tpomuns u JIT-8859, monynpoBoanukossie sazepsl [IIJI u goronpuemnusie ycrpoiicta OII
(M3MepHUTENN MOUIHOCTU JazepHoro wuznyudeHus), grokcmerpsl TKAITKM-31. Jlabopatopus
MpeAHa3HaueHa IS BBITIOJHEHHUS JIa0OPAaTOPHBIX PAOOT MO AIEKTPUYECTBY, MArHeTU3MY H
OMNTHKE.

3.2. UudopmaunonHoe odecrniedeHue 00yueHust

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

OcHOBHBIC HCTOYHHMKH:
1. ®uzuka 10 xnacc: 6a30BbIi M yriryoneHHbl ypoau/ Mskumies I'.5., Byxosues b.b., CoTckuii

H.H./ mox penakuueit H.A. IlapdentseBoii 11-e u3ganue, crep. — U3marensctBo «lIpocBemenne»
M, 2024. — 432c¢. https://e.lanbook.com/book/408686

2. ®uzuka 11 kiacc: 6a30Bblif 1 yrioyonenHsiit yposau/ Msikuiues I'. f., Byxosues b. b., Yapyrun
B. M./ mox penakmueit H.A. TlapdentreBoii 12-e nuzmanue, crep. — M3narensctBo «lIpocBemenne»
M, 2024. — 432c¢. https://e.lanbook.com/book/408689

3. ®usuka: 10 knacc yrnyonennsiid ypoBenb/ KacbsnoB B.A./ 12-e uznanue, crep. — M3naTenscTBo
«[Tpocsemenue» M, 2024. — 480c. https://e.lanbook.com/book/437420

4. ®dusuka: 11 xnace yrimyoienusiit ypoBeHs/ KacbsiHoB B.A./ 12-e uznanue, crep. — M3garenscTBo
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https://e.lanbook.com/book/408686
https://e.lanbook.com/book/408689
https://e.lanbook.com/book/437420

«[Ipocsemenue» M, 2024. — 493c¢. https://e.lanbook.com/book/437444

I[OHOJIHI/ITCJILHBIC HCTOYHHUKMU:

1.

10.

11.

12.

13.

14.

15.

16.

1. ®usuka 11 xmacc: 6azoBbiii u yriyonenusiii yposau/ [TypsimeBa H. C., BaxxeeBckas H.
E., Ucaes JI. A., Yapyruu B. M./ 11-e uznanue, crep. — M3narensctBo «IIpocsemenre» M,
2022. — 332c. https://e.lanbook.com/book/334856

®dusmka: 11 kmacc: yrayonennsiit ypoBan/ Kabapnun O. @., ['mazynoB A. T., Opnos B. A.,
[Munckmit A. A., Manunaun A. H./ mox penakiumeit A. A. Iuackoro, O. @. Kabapauna 8-e
u3mpanme, crep. —  MsmarenmsctBo  «IlpocBemeHue» M, 2022. —  41b5c.
https://e.lanbook.com/book/335063

dusuka 6azoBwiii ypoBeHb/ IlypeimeBa H. C., Baxxeesckas H. E., Hcaes [I. A., Yapyrun B.
M./ U3narensctBo «IIpocBemenue» M, 2024. — 512¢. https://e.lanbook.com/book/408692
dusnka: 0a30BbIl YPOBEHB: MPAKTHKYM 110 pernenuto 3aaad/ [ypeimesa H. C., BaxeeBckas
H. E., UcaeB . A., Yapyruan B. M./M3natensctBo «IlpocBemenue» M, 2024. — 234c.
https://e.lanbook.com/book/408695

®usuka: 10-ii kmacc : 0a30BbId M yriayOn€HHbBIA ypoBHH: B 2 dacTsax. Yacte 1/
I'ennenmireiin JI. O., bynatoa A. A., Kopaunses U. H., Komkuna A. B./ nox penakuueit
B. A. Opnosa 5-e u3n., crep. - M3garensctBo «lIpocBemienue» M, 2024. — 304c.
https://e.lanbook.com/book/408896

®usuka. 10 xnacc. ba3oBsiit u yrnyonéunsiii ypoBau. B 2 4. Yacte 2 /Tennenmreiin JI. 3.,
Bynarosa A. A., Kopaunses U. H., Komkuna A. B./ noa penakiueii B. A. Opiiosa 5-¢ u3n.,
crep —«IIpocserenne»M., 2024.— 239c¢. hitps://e.lanbook.com/book/412187

®usuka. 10 knacc : yrnyonénnsiii yposens/ Kabapauu O. @., Opnos B. A., DOenunk 3. E.,
Mamamn C. 5., lledep H. U., Kabapauna C. WU./ nox penakuumeit A. A. ITunckoro, O. .
Kabapauna 9-¢ M3, cTep. —«IIpocBemnienne»M., 2024 .— 416 C.
https://e.lanbook.com/book/437351

®usuka : 10-i kmacc : 6a30BbIi U yriayoaéHubil ypoBHu/ I'paués A. B., IToroxes B. A.,
Caneuxuii A. M., bokos I1. 0./ 9-¢ u3a., crep. — UznatensctBo «IIpocserienue» M, 2024 —
463c. https://e.lanbook.com/book/437408

®usuka : 11-if kmacc : 6a30BbIi U yriyOnaéuHbid ypoBHu/ ['paués A. B., [Toroxes B. A.,
Caneukuit A. M., bokos I1. }0./ 10-¢ u3x., crep. — U3natensctBo «IIpocBemmenne» M, 2024.
—462c. https://e.lanbook.com/book/437411

®wusuka : 10-ii knace : 6a30Bbii U yriryonéunsiii ypouu/ [lypeimesa H. C., Baxeesckas H.
E., Ucaes 1. A./ nox penakiumeit H. C. IlypsimeBoit 12-¢ usg., crep. — M3marenscTBo
«ITpocBerienne» M, 2024. — 334c. https://e.lanbook.com/book/437417

®usuka. Konebanus u BomHbl : 11-it kimacc : yrmyOonéuusiidi ypoBens/ Mskumes I, 5.,
CunsikoB A. 3./ 1l-e u3nm., crep. — UspatensctBo «IIpocBemenne» M, 2024. — 284c.
https://e.lanbook.com/book/437426

®wusuka. Ontuka. KBanroBas ¢usuka : 11-if knacce : yrnyOnénnsiii ypoBerb/ Msikuiies I
A., CunsixoB A. 3./ 12-e wusn., crep. — UsmarensctBo «IIpocserienue» M, 2024 — 478c.
https://e.lanbook.com/book/437429

dusnka. Monekynspraas ¢usuka. TepmomuHamuka : 10-i kimace : yriuyOnEéHHBIA ypOBEHB/
Msikurues I'. S., CunsikoB A. 3./ 12-e u3n., crep. — U3narenberBo «IIpocBemenne» M, 2024
—351c. https://e.lanbook.com/book/437435

®usnka. DnexrpoauHamuka : 10—11-e xmaccsl : yriyOnénnblii ypoens/ Mskumes I. 5.,
CunsikoB A. 3./ 12-¢ wusg., crep. — UsmarensctBo «IIpocsemenue» M, 2024 — 476c¢.
https://e.lanbook.com/book/437438

dusuka. Mexanuka : 10-i kinacce : yriayonéunsiii ypoBenb/ Mskuies I'. 5., Cunskos A. 3./
12-e  wu3n., crep. — MamarensctBo  «IIpocBemenwe» M, 2024 —  512c.
https://e.lanbook.com/book/437441

®uzuka : 11-i knace : 0a30BbIi U yrTyOaEHHBIN YpoBHH B 2 yacTax : Y. 1/ I'ennenmreiin JI.
3., bynatoBa A. A., Kopaunses U. H., Komkuna A. B./ mox pemakuumeii B. A. Opnosa 4-¢
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https://e.lanbook.com/book/437441

H31I., cTep. — N3narenncTBO «IIpocBenienue» M, 2024 — 191c.
https://e.lanbook.com/book/437465

17. ®usuka : 11-i kmacc : 6a30BbI M yrayOaEHHBIN ypoBHH B 2 vacTsx : Y. 2/ moa penakuuei
B.A. OpnoBa 4-¢ usn.,, crep. — W3parensctBo «lIpocBemenune» M, 2024 — 206c.
https://e.lanbook.com/book/437468

18. ®usuka A mpodeccwii M CHeNHATbHOCTeH TEXHUYECKOro MPOQPIIISs: YUEeOHHK IS
yupexaeHuid cpena. mpod. obpasoBanus/ mox pemaknuend B.®. JImutpueBa — M.
Wznarenbckuit neHTp «Akanemusy», 2019 — 448c. bubmmoteka — 20.

19. JIaGopatopHbIii MPaKTHKyM MO (PU3MKEe g 00YyJaromuXxcs IO MpOorpaMMaM CpEIHETo
npodeccuonanbHoro oopasosanus. Yacts 1. Mexanuka/ noj penakueii JILA. I'ypuHeHko.,
E.H. OBuapenko., H.I'. JIeontses., C.B. Tiopun — 3eprorpan: AU ®I'6OY BIIO JAI'AY
—2015. bubnmoreka — 60.

20. JIaGopaTopHBIi TPaKTUKYM 10 (U3HKE IS OOy4YaIoIIMUXCS IO IpOorpaMmaM CpeIHEro
npodeccnonansHOro oOpasoBanus. Yacte 2. MexaHndeckue KoyieOaHus/ TOJ peaakiuei
JLA. TI'ypunenko., E.H. OBuapenko., H.I'. Jleoutses., C.B. Twopun — 3epnorpag: AUNU
®I'BOY BITIO AT'AY —2015. bubanoreka — 60.

21. JIabopaTopHblii TpakTHUKYyM MO (u3uke A OOydaroluxcs MO MporpaMMaM CpEIHEro
npodeccuoHanbHOro obpasoBanus. Yacte 3. MonekymspHast (U3MKa U TEPMOJIUHAMHKA/
nox penakuuend JILA. I'ypunenko., E.H. Osuapenko., H.I'. Jleontses., C.B. Twopun —
3epuorpan: AU ®I'BOY BIIO JAI'AY —2015. bubnuoreka — 60.

22. JIabopaTopHblii TPakTHUKYM MO (u3uke A oOydaroluxcs MO MporpaMMmaM CpEIHEro
npodeccuonanbHOro OOpasoBanus. Yacte 4. DimekrpomarHeTu3Mm/ moxa pepakiuein JLA.
I'ypunenko., E.H. OBuapenko., H.I'. Jleontses., C.B. Tropun — 3epnorpag: AU OI'BOY
BITIO ATAY —2015. bubmmoreka — 60.

23. JIabopaTopHblii TPaKTHKYyM MO (u3uke Mg 0Oydarolmuxcs MO MporpaMmam CpeTHEro
npodeccnoHanbHOTO 00pazoBanus. Yacte 5. ['eomerpudeckasi, BOJTHOBAasS W KBAHTOBas
ontuka/ mox peaakuueit JI.A. I'ypunenxo., E.H. OBuapenko., H.I'. JIeoutses., C.B. Tiopun
— 3eprorpan: AUNU ®T'BOY BITO AT'AY —2015. bubmmoreka — 60.

HNuTepHer pecypcesl
1. VuuBepcuterckas  OuOMMOTEKa  OHJIANHH. DIEKTPOHHO-OMOMMOTEYHas  cHUcTeMa  —
https://biblioclub.ru/
2. U3narenbctBo JIaHb. DieKTpOHHO-OMOMMOTeHas cuctema.— https://e.lanbook.com/
3. Hayunas anexkrponnas oudnaunoreka eLIBRARY.RU — http://elibrary.ru
4. llenTtpanpHast OnOIMOTEKAa 00pa30BaTEIbHBIX pecypcoB MuHoOpHayku PO. www.edulib.ru.
5. DnexTpoHHas HHPOpMaIMOHHAas oOpa3oBaTebHas cpeia MHCTUTYTa https://aunu.pd/

HNudopmannonHbie CipaBoOYHbIe CHCTEMBI H 02351 JAHHBIX

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

2. baza pmaHHBIX w3marenbcTBa Springer Nature «Poccuiickuii ¢Gona (yHIaMEHTaIbHBIX
uccaenosanuii» — http://www.rfbr.ru.

3. MudopmarrioHHsIi moptain « JHepreTrka 1 mpoMbIIUIeHHOCTh Poccrny - http://ww.eprussia.ru/

4. lleHTpasbHBIN AIIEKTPOTEXHUYECKHIA TopTan - https://elektroportal.ru/page/5

NHpopmManMOHHBIE TEXHOJIOTHHU

OnekTpoHHass WHGOPMAIIMOHHAsT 00pa3oBaTeNibHAsI Cpela WHCTUTYTa OOECTEUMBAET OCTYI K
y4eOHBIM IUTaHaM, pPadOYMM MporpaMMaM AMCHMIUIUH (MOJyJeil), mporpaMMaM MpaKTHK,
AJIEKTPOHHBIM YYE€OHBIM M3JIaHHSIM U AJIEKTPOHHBIM 00pa30BaTelbHBIM pecypcaM, YKa3aHHBIM B
pabounx mporpamMmax IUCHUIUIMH (MOAyJei), mporpamMmmax NpakTHK; (OpMUPOBAHUE
AJIEKTPOHHOTO MOPTHOIHO 00YUaAIOMIEroCs], B TOM YHCIIE COXPaHEHHE er0 paboT U OLIEHOK 3a ATH
pabotel. IlpenycMoTpeHa BO3MOXKHOCTH B3aMMOJICHCTBHS CTYIEHTOB M TMperojaBareneit
MOCPENICTBOM TEXHOJIOTHIA MO TIEPECHIIKE W MOTYISHHIO MIEKTPOHHBIX COOOICHHIA.
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3.3 IIporpamMHoe obecrieyeHne y4eOHOro npoiecca
LibreOffice;

Y4eOHbie mocoOwms, pazpaboTaHHble Ha Kadeape, cM. «/{omomHuTenpHas JIMTepaTypay, JOCTYITHBI
B JIOKJILHOU ceTn Ombimorexku AU

3.4. OcoGeHHOCTH pean3aluu padoyeii mporpaMmsbl

B uckimoudTenbHBIX Clydasx IpU peanu3aludud padbouyeil mporpaMMbl HPUMEHSETCS
JNEKTPOHHOE OOyuYeHWE W JUCTAHIIMOHHBIE oOpa3oBarenbHbie TexHoioruu (D0 u JIOT),
BKJIIOYAsl IPOBEJIEHUE TEKYIIEro KOHTPOJS YCIIEBAEMOCTH M IPOMEKYTOYHOW aTTECTALMH.
Peanuzarus paboueit mporpaMmbl AUCHUIUTHHBI ¢ ucnoiib3oBanueM D0 u JIOT ocymecTBisieTcs
[0 YCMOTPEHHUIO BEIYUIEr0 IPENnoAaBaTeiass C YYETOM TEXHMUYECKHX BO3MOXKHOCTEU
oOy4aroluxcsi ¢ HMCIHOJIb30BAaHUEM IPOrPAMMHBIX CpPEJICTB, OOECHEUYMBAIOIIUX MPUMEHEHUE
anemenToB DO u JIOT B UHCTUTYTE, IyTEM CUHXPOHHOTO U ACUHXPOHHOI'O B3aMMOJEHCTBUS, K
KOTOPBIM MOT'YT OTHOCUTBCSI:

- 3JIEKTpOHHAast HHPOPMAIIMOHHO-00pa3oBarenbHas cpena Mucturyra;

- TPYNIOBasi roJI0COBasi KOH(EPEHIIHs B MECCEHKepax;

- TPYIIIOBOM 4aT B conuanbHoi cetn BKonTakTe;

- OHJIAltH BUJCOKOH(pEpeHITUs B Z00M);

- BUJICO3ANUCH JIEKUMH Mefarornyeckux paboTtHukoB MHCTHTyTa, pa3MelICHHbIE Ha
pa3NMYHBIX BHJIEOXOCTMHrax (HampuMmep, Ha KaHajllaX MpernojaBareneil) W/uiu oO0JIauHbIX
xpanuwnuimax (Hanpumep, Auaaekc./{uck, Google.luck, O6mako Mail.ru u T.1.)
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4. ®OPMBI, NOPAAOK U NTEPUOJANYHOCTD KOHTPOJISA U OHEHKH
JlocTukeHre JUYHOCTHBIX pPE3y/lbTaTOB HE BBIHOCUTCS HA HMTOTOBYIO OIICHKY
oOydarommuxcsi, a SBISETCS TPEIMETOM  OIECHKH 3(PPEKTUBHOCTH  BOCIHTATEIHHO-
o0pa3oBaTeNbHOMN JAeATEIBPHOCTH 00pa3oBaTeibHON opranu3aiuu B coorBercTBuu ¢ ®OIT COO.
JlocTikeHne MpeIMETHBIX U METANPEAMETHBIX PE3YJIbTaTOB MPOBOAUTCS B X0JI€ MIPOLIEYP
TEKYIIEr0 KOHTPOJS U MPOMEKYTOYHOU aTTECTallUd B COOTBETCTBUU C (POHIAMHU OLIEHOUYHBIX
CPEICTB.

DopMmbI (METOBI)

Pe3yabTaThl 00yueHus IlepuoguvHocThH
KOHTPOJISI M OlIeHKH
3a nmpeanl il mepuo, cmapmoenlii (6Xx00HOU
peipLIyIN pHOA P (c ) 3aganuna pjaa BIIP
00yuyeHust KOHMPO.b
Paznen 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; [1Py01;

[1Py02; ITPy10; TTPyl11.

OpoHTAIBHBIN OIPOC;
MeKyuutl KOHmpoib

Pazmen Ne2
JIPOS; JIPQ9;; JIP14; JIP16;
JIP25; JIP26; JIP27; JIP28; JIP31;
JIP32; JIP34; MPO1; MP03;

OpoHTAIBHBIN OIPOC;
Otuer no 1a0OPaTOPHHIM

MP04; MP05; MP07; MPOS; PemeHHr;aEOZilflineCKHX
MP13; MP14; MP24; MP32; MeKyuull KOHmpob 3a§aq-

MP33; MP34; MP39; MP40;
MP42; MP45; MP46; MP47;
MP48; MP55; T1Py02; I1Py03;
[1Py04; ITPy05; TTPy07; [TPy09;
[1Py10; TTPy11; I1Py12; TTPy13

CamocrosiTenbHas padora.

Pa3znen Ne3
JIPO1; JIPO3; JIPOS; JIPO6; JIPO7;
JIP12; JIP25; JIP26; JIP27; JIP28; @poHTaNBHBIN OIPOC;
JIP31; JIP32; JIP34; MPO1; Otuet o 1a60OPaTOPHBIM
MPO03; MP04; MP05; MP07; paboTtam;

MPOS; MP13; MP14; MP24; Pemenue npaktuueckux
MP32; MP33; MP34; MP39; 3ajad;

MP40; MP42; MP45; MP46; CamocTtosTenpHas paboTa.
MP47; MP48; MP55; T1Py02;
ITPy03; ITPy04; ITPy05; [IPy07;
[TPy09; ITPy10; ITPy11; ITPy12;

MeKyuuLl KOHmpOoib

I1Pyl13
Paznen Ned OpoHTAIBHBIN OIIPOC
JIPO1; JIPO3; JIPOS; JIPO6; JIPO7; Otuer o 1abopaTopHLIM
JIP12; JIP25; JIP26; JIP27; JIP28; . paboTam;
JIP31; JIP32; JIP34; MPO1,; HEKy gL KORMPOR® Pemenue npaktnueckux
MPO03; MP04; MP05; MP07; 3aj]1ad4;
MPO08; MP13; MP14; MP24; CamocTtosTenbpHas paboTa.
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MP32; MP33; MP34; MP39;
MP40; MP42; MP45; MP46;
MP47; MP48; MP55; TTPy01;
[TPy03; ITPy04; ITPy05; ITPy07;
[1Py08; ITPy09; I1Py10; ITPy11;
ITPy12; TTPy13

Paznea NeS
JIP13; JIP14; JIP16; JIP2S; JIP26;
JIP27; JIP31; JIP32; JIP34; MPO1;
MPO03; MP04; MPOS; MPO7;
MPOS; MP 13; MP14; MP24;
MP32; MP33; MP34; MP39;
MP40; MP42; MP45; MP46;
MP47; MP48; MP55; [1Py01;
[1Py02; ITPy03; TIPy04; I[1Py05;
[1Py07; I1Py08; ITPy09; ITPy10;
[1Pyl11; ITPy12; ITPy13

meKyuuli KOHmpoJib

@pOHTaIBHBIN OIIPOC;
Otuer no 1ab0paTOPHBIM
paborawm;
Pemenne npakruyeckux
3a/1ay;
CamocrosrenbHas paboTa.

Pa3znen Ne6
JIPO1; JIPO3; JIPOS; JIPO6;
JIPO7; JIP12; JIP25; JIP26;
JIP27; JIP28; JIP31; JIP32;
JIP34; MPO1; MPO03; MP04;
MPO05; MP0O7; MP0S; MP13;
MP14; MP24; MP32; MP33;
MP34; MP39; MP40; MP42;
MP45; MP46; MP47; MP48;
MP55;I1Py02; [TPy03; T1Py04;
ITPy0S5; ITPy07; ITPy08; ITPy09;
[TPy10; ITPy11; ITPy12; ITPy13

MeKyuutl KOHmpoib

@pOHTaIBHBIN OIIPOC;
Otuer no 1abopaTOPHBIM
paborawm;
Pemenne npaktuyeckux
3a/1ay4;
CamocrosrenbHas paboTa.

Paszgen 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; TIPy08; I1Py09;
ITPy10; ITPy11; ITPy12; TTPy13

MeKyuutl KOHmpoib

@pOoHTaIBHBIN OIIPOC;
Otuer no 1a00OpaTOpPHBIM
pabotam;
Pemrenne npakrnueckux
3az1ay;
CamocrositenpHas padora.

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;

MeKywWuil KOHmpo.o

@pOHTAIBHBIN OIPOC
Otuer o 1abopaTOPHBIM
paboTam;
Penienue npakTHueckux
3ajay;
CamocrosrenbHas paboTa.
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ITPy01; ITPy02; TTPy06; ITPy07;
ITPy08; ITPy09; I1Py10; I[1Py11;
[TPy12; ITPy13

JIPO1; JIPO3; JIPOS; JIPO6; JIPO7;

JIPOS; JIP09; JIP12; JIP13; JIP14;

JIP16; JIP25; JIP26; JIP27; JIP28;
JIP31; JIP32; JIP34; MPO1;
MPO03; MP04; MP05; MP06;
MPO07; MP0S; MP09; MP12;
MP13; MP14; MP17; MP18;
MP19; MP20; MP21; MP23;

MP24; MP26; MP27; MP30; Brmmonuenue 3agaHuii Ha
MP31; MP32; MP33; MP34; NpOMENCYMOUHYIO mudepeHIMpoOBaHHOM
MP35; MP37; MP38; MP39; ammecmayto sauere

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

Ilepuoouunocms KoHmpons noopazymesaem Cmapmossiii (6XOOHOU) KOHMPONb, MeKYUULl
KOHMPOIIb, NPOMENCYMOYHYIO ammeCmayuio, cemecmpogulii KOHMpOJb (Opyaas hopma KOHMpPOJis,).

4.1. TlepeyeHb TeopeTHYECKHX BONPOCOB M NMPAKTHYECKHMX YMEHHUI, HeOOXOAMMBIX [JIf
NPOBEACHUS NPOMEKYTOYHOM aTTecTannu (npeacrasieHo B POC)
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