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PabGouas mnporpamma yueOHOM aucuumiauHbl «®dusmka» paszpabotaHa Ha
OCHOBAaHHMM MNPUMEPHON NPOrpaMmbl Y4eOHOW TUCHUIUIMHBI, PEKOMEHIOBAHHOM
OI'AY «DUPO» (mporokon Ne 3 ot 21 utons 2015 r., PeructpaioHHblii HOMep
peuensun 384 or 23 wurong 2015 r. ®I'AY «DOUPO»), B COOTBETCTBUH C
PekoMeHmanusiMi 1o OpraHu3alliy MOJYYEHUsl CpeaHero ooiiero ooOpa3oBaHus B
npenaesiax OCBOCHHUSI 00pa3oBaTEbHBIX MPOTpaMM CpPeIHEro NpodeccuoHaIbHOTO
oOpa3zoBaHus Ha 0aze OCHOBHOTO oOImero oobpaszoBaHus ¢ yudetom llpumepHoit
OCHOBHOM 00pa3oBaTeNIbHONW MpPOrpaMMbl CpedHero o0mero oOpa3oBaHus,
0JI00peHHOH pelieHrneM (eneparbHOr0 yueOHO-METOAUYECKOTO O0BEAMHEHUS 110
obmemy oOpazoBanuto (mpoTokosn oT 28 wmroHs 2016 1. Ne 2/16-3) u Ilpukasza
MunucrepctBa npocsenieHus: Poccuiickoin ®enepanuum ot 12 aBrycra 2022 rona
Ne 732 «O BHecenun wu3MeHeHHMH B (efepaibHbBIi TOCYAapCTBEHHBIN
0o0pa30oBaTeNbHbI CTaHAAPT CPEAHEro oOLIEero oO0pa30BaHMS, YTBEPKICHHBIM
npukazoM MuHucTtepcTBa oOpa3zoBanus U Hayku Poccuiickoit denepamuu ot 17
Mmast 2012 r. N 413».
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1. MACIIOPT PABOYEM [TIPOTPAMMBI YUEBHOM JUCHHUITINHBI
«ODU3UKA»

1.1. O6sa1acTh NpUMeHEHUs] POTPAMMBbI

PabGouass mnporpamma yueOHOM pgucuuruimHbl sBisercs dactbto [IIICC3 mo
cnerpanbHocTIM CIIO:

35.02.08 «3Onexkrpudukaus 1 aBTOMATU3AIMS CEILCKOTO X035 CTBAY
21.02.05 «3eMenbHO-UMYIIECTBEHHBIE OTHOIIICHHUS

1.2. Mecto yyeOHou nucuuniinnbl B cTpykrype IIIICC3:
JlucrumimHa BXOIUT B IUKIT TPO(YITBHBIX TUCIIUILIVH.

1.3. leau u 3aga4u y4eOHOH AUCHMILIMHBI — TPe0OBaHUSL K pe3yJabTaTaM
OCBOCHHMS TUCHUILINHBI:

Coaepsxanue nporpamMmbl «PU3HuKa» HANIPABJIEHO HA JOCTU/KEHHE
CJICAYIOIIUX LeJIe:

* OCBOGHME 3HAaHMH O (YHIAMEHTAIbHBIX (U3NYECKUX 3aKOHAX U
IOPUHLINIAX, JIEKAIIMX B OCHOBE COBPEMEHHOM (DM3MUECKON KapTUHBI MHpA;
HanmOoJiee BaKHBIX OTKPBITUAX B 00JACTH (DM3MKH, OKA3aBIIMX ONPEIECISIOIEe
BIIUSIHUE HA PA3BUTHE
TEXHUKU U TEXHOJOTUH; METOAAX HAyYHOIrO IMO3HAHMS PUPOJIBI;

* OBJAJCHHE YMEHUSMU MNPOBOAUTH HAOMIOACHUS, I[UIAHUPOBATh H
BBITIOJHATH DKCTIEPUMEHTHI, BBIIBUTATh TUIIOTE3bI U CTPOUTH MOJENH, IPUMEHSATH
MOJIyYeHHbIE 3HaHUA N0 (u3uke Mg OOBACHEHHS Pa3HOOOpa3HbIX (PU3MUYECKHX
SIBJICHUN M CBOWMCTB BEILECTB; MPAKTUUYECKH MCIIOJIb30BAaTh (PU3NUYECKUE 3HAHUS;
OLIEHUBATh JOCTOBEPHOCTh €CTECTBEHHO-HAYUHON MH()OpMAaLIH;

* pa3BUTHE MO3HABATENIbHBIX MHTEPECOB, UHTEIUIEKTYAIbHBIX U TBOPYECKUX
CIIOCOOHOCTEW B TIpoliecce MPUOOpPETEHUsT 3HAHWM W YMEHHH 1o (u3uKe C
UCIIOJIb30BAaHUEM  PA3JIMYHBIX MCTOYHUKOB HH(OpPMAllMM U  COBPEMEHHBIX
UH(OPMAITMOHHBIX TEXHOJIOTHH;

* BOCIIUTaHHUE YOEKIEHHOCTH B BO3MOYKHOCTU MO3HAHMSI 3aKOHOB MPUPOBHI,
WCIIOJIb30BAaHUSL  JTOCTHOKEHHM (U3MKKM Ha OJaro pas3BUTHS 4YeJIOBEYECKOM
UMBUJIM3ALMY; HEOOXOAUMOCTH COTPYAHUYECTBA B IPOLIECCE COBMECTHOTO
BBINIOJIHEHUS 3aJlay, YBAXUTEJIBHOTO OTHOLIEHUS K MHEHHUIO OIIOHEHTa IpHU
O00CYXXJIEeHMH TpOOJEM €CTECTBEHHO-HAyYHOI'O COJIEpKaHMs; TOTOBHOCTU K
MOPAJIbHO-3TUYECKOW OIEHKE MCIOJIb30BAHMS HAYYHBIX JOCTH)KEHHMM, YyBCTBa
OTBETCTBEHHOCTH 3a 3aLIUTy OKPY>KAIOIIEH Cpeibl;

*HCTI0JIb30BAaHHUE MTPUOOPETEHHBIX 3HAHUN U YMEHUM JIsl peIIeHUs TPaKTUIECKUX
3a7]a4 ITOBCEIHEBHOM >KM3HM, oOecIieueHHs OS30IacHOCTH COOCTBECHHOM >KU3HH,
PAaMOHAIIBHOTO NPUPOAONOIB30BAHUSI WM OXpPaHbl OKpPYXKAOLIEH cpeapl U
BO3MOXXHOCTh TNPUMEHEHHs] 3HAaHMM MpH pEIIeHUWH 3a7ady, BO3HHUKAIOUIMX B
nocieaAyoueil npopecCuoHaNbHON AeATEeIbHOCTH.



OcBoenue copepkanus y4eOHON AUCHUIIMHBI «PHU3MKa» 00ecriednBaeT

JOCTHKEHHE CTYIeHTaMH CJIeAYIOLIHUX Pe3yJabTATOB:
* INYHOCTHBIX

YyBCTBO TOPAOCTH U YBAXKEHUS K UCTOPUU U JTOCTHXKEHHSIM OTE€YECTBEHHOMN
¢uznyeckoil Hayky; (PU3MUECKH TPAMOTHOE IOBEAECHHE B INPOQPECCHOHAIBHON
NEATENIbBHOCTH W OBITY Mpu OOpallleHuu ¢ NpudopaMud U yCTPOWCTBaMU;
TOTOBHOCTh K HPOAODKEHHIO O0pa30BaHUS M MOBBIIIEHUS KBAIM(PUKAUU B
n30paHHON Tpo(decCHOHATbHON AESITENPHOCTH U OOBEKTUBHOE OCO3HAHHME POJIU
¢uznyecKuX KOMIETEHIM B 93TOM; YMEHHE UCIHOJIb30BaTh JOCTHKEHUS
COBpEMEHHOM (M3NYECKON HayKd M (PU3HUECKUX TEXHOJOTUH ISl MOBBIIICHUS
COOCTBEHHOI'0 WHTEJUIEKTYaJIbHOTO PAa3BUTHS B BBIOPAHHOW NPO(PECCHOHATBHOMN
JeSITEIbHOCTH; YMEHHE CaMOCTOATEIBHO OOBIBaTh HOBBIE A ce0s (pusmueckue
3HAHMS, HUCHOJB3Yys ISl ATOTO JOCTYNHbIE WCTOYHMKM HWH(MOpMALUMU; yMEHHUE
BBICTPAMBATh KOHCTPYKTMBHBIE B3aMMOOTHOLIEHUS B KOMAHJE II0 PEUICHUIO
o0ImMX 3aJa4y; YMEHUE YNpaBIATh CBOEH I03HABATEIBHOW JEATEIBHOCTBIO,
IPOBOAUTH CAMOOLIEHKY YPOBHSI COOCTBEHHOT'O MHTEJUIEKTYaIbHOIO Pa3BUTHS;

* MeTanpeAMeTHBIX

Hcrnonp30BaHnuE pPa3iIMYHBIX BHUJIOB ITO3HABATENIBHOW JACSATEIBHOCTH IS
pemieHus (PU3MYECKUX 3a/lay, NPUMEHEHHUE OCHOBHBIX METOJOB IO3HAHUS
(HabmrosieHus,
ONMMCAHMS, HM3MEPEHUs, OSKCIEPUMEHTA) [UIsl HU3YYEHHUS pa3Iu4yHbIX CTOPOH
OKpYXalollel eHCTBUTEIbHOCTH; UCIIOIb30BaHUE OCHOBHBIX MHTEIUIEKTYaJIbHbIX
olepanuii: MOCTAaHOBKH 33Jaudd, (POpMYyJIHPOBAHUS TMIOTE3, aHAJIM3a U CHHTE3A,
CpaBHEHUs, 0000ILEHHS, CUCTEMATU3allMH, BBISIBJICHUS MPUYMHHO-CIEICTBEHHBIX
CBSA3€H, MOMCKA aHAJIOr0OB, (POPMYIMPOBAHUS BBIBOJOB ISl U3YUEHUS PA3TUUHBIX
CTOPOH (PU3UYECKUX OOBEKTOB, SIBIEHUN U MPOLECCOB, C KOTOPHIMH BO3HUKAET
HEOOXOJAMMOCTh  CTaJKMBAaThCsi B MpodeccuoHambHOM  cdepe;  yMeHue
TeHEepUPOBATh UJEH U ONpPEACIsATh CPEACTBA, HEOOXOIUMBIE ISl UX peau3aluy;
YMEHHME UCIOJb30BaTh Ppa3MYHbIE MCTOYHUKHM JUIS TOJy4YyeHUs (QU3NYecKou
uHboOpMalluy, OLCHUBaTh €€ JIOCTOBEPHOCTh, YMEHHE AaHaIu3UpoBaThb U
OpeICTaBIsATh MHPOPMALMI0O B  pPa3IMYHBIX BHUJAX; YMEHHE IYOJUYHO
IOPEJCTaBIsATh Pe3yJbTaTbl COOCTBEHHOTO HCCIIEIOBaHMs, BECTH JMCKYCCHUH,
JOCTYIIHO WU TapMOHUYHO codYeTas cojepkaHue U (OpMbI MpecTaBsieMon
uH(popmanuu;
* IpeAMEeTHBIX
1) chopmMupoBaHHOCTH MPEACTABICHUI O POJIM U MecTe (PU3UKH U ACTPOHOMHH B
COBPEMEHHOW HAyYHOW KapTHHE MHpa, O CHUCTEeMOOOpa3zyroliel ponu (U3NKU B
Pa3BUTHUHU €CTECTBEHHBIX HAyK, TEXHUKH MU COBPEMEHHBIX TEXHOJIOTHM, O BKJaJe
pPOCCUICKUX M 3apyO€KHBIX YUYEHBIX-(PU3UKOB B pPA3BUTHE HAYKH; MOHUMAHHE
buznyeckoil CymHOCTH HAOMI0JAEMbIX SBJICHUH MHMKPOMHUpPA, MakpoMupa u
Meramupa; MOHMMAaHHE pOJIM ACTPOHOMHHM B THPAKTUYECKON NIEATENBHOCTH
YyelloBeKa M JajibHEHIIeM HayYHO-TEXHUYECKOM pa3BUTUHU, pPOJH (U3UKH B
dbopMupoBaHUN Kpyrozopa M (YHKIUOHAJIbHOW TIpPaMOTHOCTH 4YeJlOBEKa s
pELIeHNs NPAKTUYECKUX 3a7aY;



2) chopMHPOBAHHOCTh YMEHUHN PaCro3HaBaTh (M3UUECKUE SBICHUS (TIPOIECCHI) U
OOBSCHATH UX HA OCHOBE M3YUYECHHBIX 3aKOHOB: pABHOMEPHOE U PaBHOYCKOPEHHOE
PSIMOJIMHEWHOE JIBM)KEHHE, CBOOOIHOE MaJIeHUE TN, IBUKEHUE MO0 OKPY>KHOCTH,
WHEPIUS, B3aUMOJICUCTBHE TeJl, KoieOaTeabHOe JABUKEHUE, PE30HAHC, BOJIHOBOE
nBuKeHue; 1uddy3us, OpOyHOBCKOE JBUKEHUE, CTPOEHUE KUJKOCTEH U TBEPbIX
TeJd, HW3MEHEHHWEe oO0bemMa TeJd TMpPU HarpeBaHuu (OXJIAKIEHUH), TEIJIOBOE
paBHOBEcHE, WCIapeHUe, KOHACHCAllUs, TUIaBJICHUE, KPUCTAJUIM3alUs, KHUIICHHE,
BJI&YKHOCTh BO3/lyXa, CBSI3b CPEIHEH KMHETUYECKOU IHEPTUH TEIJIOBOTO JIBHXKEHUS
MOJICKYJT C aOCOJIFOTHOM TeMITepaTypOou, IOBBHIIICHUE IABJICHUS Ta3a MPU €ro
HarpeBaHUM B 3aKPBITOM COCYJIE, CBSI3b MEXKAY MapaMeTpamMu COCTOSIHUS Tas3a B
U30Ipolieccax; dJEKTpU3alMs Tel, B3aUMOJCHCTBUE 3apsioB, HAarpeBaHHE
MPOBOJHUKA C TOKOM, B3aUMOJICICTBUE MArHUTOB, DJICKTPOMAarHUTHAs WHIYKIIUS,
JIEWCTBUE MArHUTHOTO TIOJISI HAa MPOBOAHUK C TOKOM W JIBIXKYIIUMUCS 3apsij,
AJIIEKTPOMATrHUTHBIE KOJEOAHWS W BOJIHBI, NPSIMOJIMHEMHOE paclpoCTpaHECHUE
CBETa, OTpaKEHHE, MpeIOMJICHHE, UHTeppepeHIus, Tudpakius U MOJIIpU3aIIsl
cBeTa, Jucrepcusi cBeTa; (oroanekTpuyeckuii 3G EKT, CBETOBOE aBIICHUE,
BO3HUKHOBEHUE JIMHEWYATOrO CIEKTpa aromMa BOAOpPOJA, €CTECTBEHHAs U
MCKYCCTBEHHAs PAIMOAKTUBHOCT;

3) BiaJeHHE OCHOBOIOJATAIOMUMUA (HU3UUECKUMU TOHSTUSIMU U BEITUYMHAMH,
XapaKTepU3yIIMMUMH  (PU3HUECKUE TPOIECChl (CBS3aHHBIMU C MEXaHUYECKUM
JBI)KCHUEM, B3aWMOJICUCTBUEM TEJl, MEXaHUUYECKUMH KOJICOAHUSMH U BOJIHAMU;
aTOMHO-MOJICKYJISIPHBIM ~ CTPOCHHEM  BEIIECTBA, TEIUIOBBIMU  MPOIECCAMU;

SJICKTPUICCKHUM n MAardiuTHBIM ITOJIAMU, QJICKTPUICCKHUM TOKOM,
SJICKTPOMAariuTHBIMHU KojaeOaHusIMU U BOJIHAMH, OITHYCCKHUMU ABJIICHUAMMU,
KBaHTOBBIMHU SABJICHUSAMU, CTPOCHUEM aToMa 151 ATOMHOT O Aapa,

PaIMOaKTUBHOCTBIO);  BJIAJICHUE  OCHOBOIOJATaIOIMIUMU  aCTPOHOMHUYECKUMHU
MOHSITUSAMH, TIO3BOJISIIONIMMM XapaKTePU30BaTh IMPOLECCHI, MPOUCXOAAIINE Ha
3BE3/1aX, B 3BE3/IHBIX CHCTEMaX, B MEKIaJaKTHIECKON cpefie; NBHKEHHUE HEOCCHBIX
TEJ1, DBOJIIOLIMIO 3Be3]1 U BcenneHHol;

4) BnajgeHuE 3aKOHOMEPHOCTSAMH, 3aKOHAMU W TEOPUSIMH (3aKOH BCEMHPHOTO
Tssrotenus, I, II wm III 3akoHbl HbrOTOHA, 3aKOH COXpaHEHUS MEXaHUYECKOU
SHEPrUU, 3aKOH COXPAHEHUS UMITYJIbCa, TPUHIIMIT CYNEPNO3ULIMU CUJI, TPUHIIUI
PABHONIPABHOCTH HWHEPIMAIBHBIX CHUCTEM OTCYETA; MOJEKYISPHO-KMHETHUYECKYIO
TEOPUIO0 CTPOCHMSI BEIIECTBA, TA30BbIE 3aKOHBI, MEPBBIA 3aKOH TEPMOJIMHAMHUKU;
3aKOH COXPaHEHMS DJJIEKTPUUECKOro 3apsnaa, 3akoH Kymona, 3akon Owma g
y4yacTka 1enu, 3akoH OMa JJis MOJHOW 3JICKTPUYECKOW Ienu, 3aKoH JlKoyns -
JIeH11a, 3aKOH 3JEKTPOMArHUTHOM MHAYKIHMH, 3aKOH COXPAHEHMSI SHEPTHUH, 3aKOH
MPSAMOJIMHEWHOTO PAaCHpOCTPAHEHUS] CBETA, 3aKOH OTPaXCHUS CBETa, 3aKOH
MIPEJIOMJICHUSI CBETA; 3aKOH COXPAHECHUS SHEPTUM, 3aKOH COXPAHEHUS MMITYJIbCA,
3aKOH COXPaHEHUS AJIEKTPUUYECKOTO 3apsa, 3aKOH COXPaHEHHMS MacCOBOIO YHCIIa,
nocTyJatbl bopa, 3aKOH PagMOaKTUBHOTO pachajia); YBEPEHHOE HCIOJIb30BaHUE
3aKOHOB 1 3aKOHOMEPHOCTEH MpHU aHan3e GU3NICCKHUX SBICHUN U MIPOIIECCOB;

5) yMeHHe yYWUTHIBaTh TPAHUIIBI IPUMEHEHUS WU3YYCHHBIX (PU3UUECKUX MOJIEIICH:
MaTepuajgbHas TOYKa, WHEpIMaJibHAs CHUCTEMa OTCUETa, MJCaJIbHBIM Ta3; MOJENH
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CTPOCHMS Ta30B, KUIKOCTEM M TBEPIBIX TE€J, TOYEYHBIM DJIEKTPUUECKUU 3apsih,
sliepHasi MOJeNIb aToMa, HYKJIOHHAs MOJENIb aTOMHOTO SApa IMpH PEIUICHUH
bu3nUecKux 3aaay;

6) BllaJlecHUEe OCHOBHBIMM METOJJaMHM HAy4YHOrO IO3HAHUS, HMCIOJIb3yeMbIMU B
bu3MKe: TPOBOJUTH MPSAMbIE M KOCBEHHBbIE H3MEpEHUs (U3MYECKUX BEJIMYUH,
BBIOMpAsi ONTUMAJBHBIM CIOCOO W3MEPEHHS] M HCHOJb3YsS H3BECTHBIE METOJIbI
OLICHKM TIOTPEIIHOCTEH HU3MEpPEHUN, MPOBOJIUTH HCCIEAOBAHHE 3aBUCUMOCTEH
bu3nyecKuX BEIMYMH C HCIOJIB30BAaHUEM NPSIMBIX HW3MEPEHHUH, OOBICHSITH
MOJTyYEHHBIE PE3YJIbTAThI, UCIIONb3Ys (PU3UUECKUE TECOPUH, 3aKOHBI U TOHSITHS, U
Jienath BBIBOJIBI, COOMIOAATh TMpaBuia O€30MacHOro Tpyda MpU MPOBEACHUU
UCCJIEIOBAHUI B paMKax y4eOHOIO 3KCHEPUMEHTAa U y4eOHO-UCCIEeI0BATEIbCKON
JESITEIbBHOCTH C HCIOJIb30BAHUEM ITU(PPOBBIX H3MEPUTEIBHBIX YCTPONCTB H
7a00paTopHOTO 000pYyAOBaHUSA;, CPOPMUPOBAHHOCTH MPEACTABICHUM O MeETOAaX
IIOJIyYECHHS] HAyYHBIX aCTPOHOMUYECKHUX 3HAHM;

7) cpopMUPOBAHHOCTh yYMEHMsI pEIIaTh pPACUETHBIE 3a7aud C SBHO 3aJaHHOU
bu3nyecKoil MOJeNbl0, UCTIONb3YsI (PU3NYECKUE 3aKOHBI U IMPUHLMUIIBI; HA OCHOBE
aHaJln3a yCJIOBUS 3aJaud BHIOMpATh (PU3NYECKYIO0 MOJIENb, BBIICIATh (U3NUECKUE
BEJIMYMHBI U (POPMYJIbl, HEOOXOJUMBIE Ul €€ PEIlEHUs, IPOBOJAUTh PacueThl U
OLIEHUBATh PEAJbHOCTh MOJYYEHHOIO 3HAYEHMs (PU3MUECKOM BEIWYUHBI; pelIaTh
KAUECTBEHHBIC 3a/1aud, BBICTPAMBAas JIOTMYECKH HENPOTUBOPECUMBYIO LIETIOYKY
paccykJeHUN C OMOpOoi HAa M3YYEHHBIE 3aKOHBI, 3AKOHOMEPHOCTU U (PU3HUECKUE
SIBJICHUS,

8) chopMHPOBAHHOCTh YMEHHS MPUMEHSTh MOJYyYEHHbIE 3HAHUS Il OOBICHEHHS
yCIOBUM TNpoTeKaHusl (U3UYECKUX SBJICHUW B NPUPOAE W Uil NPUHATHUSA
MPaKTUYECKUX PEUICHUI B MOBCEIHEBHOM JKU3HU JIJIsl 0OecneyeHus: 0€30MacHOCTH
npy OO0palleHud ¢ OBITOBBIMM MNpPUOOpaMHU U TEXHUYECKUMHU YCTPONCTBAMH,
COXPAaHEHHUSl 370POBbsI U COOJIIOJEHUS HOPM HKOJIOTUYECKOTO TMOBEACHUS B
OKpYy’Xarollle cpene; MOHMMAaHHE HEOOXOJUMOCTH MPUMEHEHUS JOCTHXKEHUM
(UMK U TEXHOJIOTHH JUIsl pallMOHAIBHOTO MIPUPOIOTIOIB30BaAHUS;

9) chopMHUPOBAHHOCTH COOCTBEHHOM ITO3HMIIMK 10 OTHOIICHHUIO K (PU3HUECKOI
uHbOpMalluy, TMOJy4aeMOM M3 pa3HbIX HCTOYHMKOB, YMEHHUI HCIIOJIb30BAThH
nU(GpPOBbIE TEXHOJOTMH Ui IIOUCKA, CTPYKTYpUPOBaHUS, HHTEpHpETalud |
MPECTaBICHUS] YIEOHOW W HAYyYHO-TIOMYJISIPHOM MH(OpMAIIMK; pa3BUTHE YMEHU
KPUTUYECKOT0 aHaJIN3a MoJly4aeMoil HHPpOpMaluu;

10) oBnageHue yMeHHsIMU palbOTaThb B TPYIIE C BBINOJHEHHEM pa3JIMYHBIX
COLIMAJIBHBIX POJIeH, TIaHUPOBATh PabOTy TPYIIbI, PALMOHAIBLHO PACHpPEEISITh
JeATEIbHOCTh B HECTAaHAAPTHBIX CHUTYyalUsiX, aJeKBaTHO OIEHUBATh BKJaj
KQ)KJIOTO U3 YYaCTHUKOB TPYMIbI B PEIICHUE paCCMATPUBAEMON MTPOOIIEMBI;

11) oBnageHue (chOpMUPOBAHHOCTH TMPEJACTABJICHUN) TNpaBUJIaMHU 3aIlUCU
buszngeckux Gopmys perbePHO-TOUeUHOM cucTeMbl 0003HaueHuii JI. bpaitns (s
CJICTIBIX M CTA0OBUISIIIIUX OOYJAFOIITNXCS).



1.4. Pekomenayemoe KOJIMYECTBO YaCOB HAa OCBOeHHe padoyell mporpamMmbl
Y4e0HOi THCIUITHHBI:

MaKcHUMallbHas yueOHas Harpyska - 261 gacoB, B TOM 4uCII€:

oOsi3aTeNibHAs ayIUTOpHAs ydeOHas Harpy3ka - 174 Jacos;

caMocTosiTeIbHas padoTa - 85 4acos,;

KOHCYJIbTAIMK — 2 Jaca.



2. CTPYKTYPA M COJAEP)KAHUE YUYEBHOM TUCIUATIINHBI
2.1. O0bem y4eOHOH JUCHUIIMHBI U BUbI Y4eOHOH padoThl

Buj y4eOHoii padoTsl O0bem
4acoB
MakcuMmasibHasi yueOHasi Harpy3ka (Bcero) 261
Oo0s3aTesIbHAsA ayAUTOPHAs y4eOHAsi HATPY3Ka (BCEro) 174
B TOM YHCJIE:
JIEKIINU 28
1abopaTopHbIe pabOThI 78
MPAKTUYCCKUE 3aHATHS 68
CamocrosiTesibHas padoTa 00y4arerocs 85
Koncynomayuu 2
Hmozosas ammecmayua:
2 cemecmp:
MO CIEeNMUAJIBLHOCTIAM:
1-«DnexkTpudukanus 1 aBTOMaTU3AIMS CETLCKOTO X035 UCTBaY,
2-«3eMeIIbHO-UMYIIIECTBEHHBIC OTHOIICHUS - IK3AMEH
2




2.2. TemaTu4ecKkuil IJIaH U coep:KaHue Y4eOHOH TMCHUIIMHBI « DU3uKa»

HaumeHnoBanue Conep:xkanue y4eOHOr0 MaTepuasia, JadopaTopHbie padoThl M MPAKTHYECCKHE O6bem | YpoBeHb
pa3aesioB M TeM 3aHATHS, CAMOCTOSATEJbHAA PadoTa 00yYarOLIUXCS 4acoB | OCBOCHMS
1 2 3 4

Pa3znen 1. Mexanuka. 94

Beenenue ®duszrka — Hayka O mnOpupoae. EcTeCTBEHHOHaydHBId METOJ IIO3HAHMS, €ro
BO3MOXXHOCTH U TPaHUIBl IPUMEHUMOCTH. MojenupoBaHue (pU3NYECKUX SBJICHUN U
npoueccoB. Ponb 3KCnepuMEHTa M TEOpPUHM B IPOLECCE IIO3HAHUS MPUPOJBIL. 1 1
®dusnueckue 3aKkoHbl. OCHOBHBIE 3JIEMEHTHI (PU3NYECKON KapTUHBI MUpA.

Tema 1.1. OTHOCUTENIBHOCTh MEXAHWYECKOTO IBHKEHUA. CHCTeMBI OTcueTa. XapaKTepUCTHKU 1 9

Kunemaruka. MEXaHUYECKOTO ABMKEHUS: IEPEMEIICHNE, CKOPOCTh, YCKOPEHUE.
1 JTaGopaTtopHbie pabOThI 8 3
1 TlpakTryeckue 3aHsATHS 6 3
1 CamocrositenbHas pabota oOywaromuxcs. Buabsl aBuxkeHuss (paBHOMEpHOE, 7 3
PAaBHOYCKOPEHHOE) U X rpa)MuecKoe OMUCaHUE.

Tema 1.2. B3anmopneiicteue Ten. [IpuHiun cynepno3uuuy CWi. 3aKOHbI JWMHAaMUKU HproToHA.

JAuHammuka. Cunel B Ipupoie: yIpyrocTb, TPEHUE, CUIIA TAKECTU. 3AKOH BCEMUPHOTO TATOTEHUSI. 2 2

Cuubl B ipupoze.
2 JlaGoparopHbie pabOTHI 8 3
2 [IpakTudeckue 3aHATHS 6 3
2 CamocrositenpHast pabota oOyuwatomuxcsi. Hammcare pedepar Ha Temy: 7 3
«HeBecoMocCTb».

Tema 1.3. 3aKOH COXpaHEHUsT HUMIyJbca M PEAKTUBHOE JBUXKEHHUE. 3aKOH COXPaHEHUs 9 5

3aKoHbI MEXaHUYECKOI SHEPTUH.

COXpaHeHHs B 3 JlabopaTopHbIie pabOThI 8 3

MeXaHHuKe. 3 [IpakTuyeckue 3aHsTHs 6 3
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3 CamocrosiTenbHas padora ooyyaromuxcs. PaboTa 1 MOIITHOCTb. 7 3
Tema 1.4. Mexanudeckue kosiebanusi. AMIUIUTYAa, IEPUO/JI, YacTOTa Kojebanuil. MexaHnudeckue
Kosnebanus u BOJIHBI. CBOMCTBA MEXAHUYECKUX BOJIH. [[JTMHA BOJHBI. 3BYKOBBIE BOJIHBI. 2 5
BOJIHBI.
4 JIabopaTopHble pabOTHI 8 2
4 TlpakTU4ecKue 3aHsATUS 6 3
4 CamocTosTenbHas padota oOyvaromuxcs. HanucaTe MpoekT Ha TeMy: «YJIbTpa3ByK 7 3
Y €ro UCMHOJIb30BAHUE B TEXHUKE U MEAUIIUHEY.
Paznen 2. Mogekyasipauas ¢pusuka. Tepmoaunamuka 47
Tema 2.1. Hcropus atomuctrueckux ydeHuii. Macca u pasMepbl MOJIEKYJ. TennoBoe IBUKEHUE.
OcHOBBI AOcooTHas Temmeparypa Kak Mepa CpelHed KHHETHYEeCKOW HHEPrud YacTHII.
MOJIEKYJISIPHO— | YpaBHEHHUE COCTOSIHUS UACAIBHOIO rasa. M3onpoueccsl. Moiens CTpOEHUS KUIKOCTH. 1 2
KHHETHYeCKOH HacpllieHHbIE U HEHACHIIIEHHBIE TTAPHI.
TEOPHUH.
BnaxHocTs Bo3ayxa. Mojienbs CTpoeHus: TBEpABIX Tel. AMOP(HBIE BEIIECTBA U KHJIKHE
KpUCTaJUIbl. MI3MeHeHns arperaTHeIX COCTOSIHAM BEHIECTBA. 1
5 JlabopaTopHbie paboThI 8 3
5 [IpakTraeckue 3aHATHSI 6 3
5 CamocTtosiTenbHas pabota oOydaromuxcs. BeinogHeHre WHIMBUAYATbHBIX 3aaHui 8 3
1o TeMe: «YpaBHEHUE COCTOSIHMSI MIealbHOTO Tra3a. M3onmpouecchl.»
Tema 2.2. BuyTtpennss sHeprus u padora raza. [lepsiif 3akoH TepmoanHaMuku. HeoOpaTumocThb
Tepmoaunamuka. | TerioBbIX mpoueccoB. KII/I TeruioBsix aBuraresnen. 2 2
6 JlaGopaTopHbie pabOThHI 8 3
6 IlpakTuueckue 3aHATUS 6 3
6 CamocrosarenpHas pabora oOyuwaromuxcs. Hanucate npoekt Ha Ttemy: «TemioBbie 7 3
JIBUTATEJIA U OXpaHa OKPYKAIOIIEH Cpeab».
Paspnen 3. JaexkTpoguHamMuka. 08
Tema 3.1. Onektpocrarvka. [loTeHUHMal AIEKTPUYECKOro MOJiA. JIEKTPUYECKAas E€MKOCTb. 2 2
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DuekTpocraTuka. | Konnencarop.
7 JJaGopaTopHbIe pabOTHI 6 3
7 TlpakTrueckue 3aHsITus 6 3
7 CamocrositenbHas pabora oOywaromuxcs.  [IpOBOAHMKM W JIUAJIEKTPUKU B 7
AIIEKTPUYECKOM IOJIE.
Tema 3.2. [TocTostHHBIA ~ 3nekTpuueckuil TOK. Cuila TOKa, HaNpsSHKEHUE, SIJIEKTPUYECKOE 1 2
IMocTossHHBII conpoTuBieHue. 3akoH OMa Juisl yJacTKa LEIu.
JJIEKTpUYecKuil | PaboTa 1 MOIIHOCTD 3IEKTPUUYECKOTO TOKA. 1
TOK. MaruuTHoe | g jlaGopatopHble pabOThI 6 3
noJe. 8 IIpakTHYeCKHe 3aHATUS 6 3
8 CamocrostensHas pabota oOydaromuxcs. Hamucats mpoekT Ha TeMy: «MarHuTHbIE 7 3
B3aMMOJICHCTBHSIY.
Tema 3.3. SIBreHHME DSIEKTPOMATHUTHOW HMHAYKIUU. [IpyHOUWII AEHCTBUS 3IIEKTPOTrEHEPATOpA.
QuexktpomaruuTH | [lepemennsiii Tok. Tpancdopmarop. TexHuka ©0€30MaCHOCTH B OOpalleHUH C 2 2
asi MHAYKIUS. AIIEKTPUIECKUM TOKOM.
9 JlaGopaTopHbie pabOTHI 6 3
9 [IpakTryecKue 3aHATHSI 6 3
9 CawmocrostenpHass paboTta oOydwarommxcs. Hamucatb TpPOEKT HA  TEMYy:
«[IpousBojicTBO, Tmepegada W moTpebieHue  snekTpodHepruu.  [Ipobremsr 7 3
IHEProCcOEPEIKESHUS.
Tema 3.4. DIEKTPOMArHUTHOE TOJIE U 3JIEKTPOMArHUTHBIE BOJHBI. CKOPOCTh 3JIEKTPOMAarHUTHBIX
JJIEKTPOMATHUTH | BOJIH. 9 9
ble KoJIe0aHus U
BOJIHBI.
10 IMpakTrueckue 3aHATUS 6 2
10 CamocrosrtenbHast pabora oOydaromuxcs. [[puHIMIBI paguoCBs3U. 7 2
Tema 3.5. CBeT kak aleKTpoMarHuTHas BosiHAa. MHTepdepenuus u audpakuus cBera. 3aKOHBI 2 2
OnTuka. OTpa)keHHUs U mpenomiieHus ceeta. [lucnepcus cera. Onruyeckue nNpudophl.
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10 JIabopaTopHbIie paOOTHI 6 3
11 TlpakTrueckre 3aHATUS 5 3
11 CamocrosarensHasa pabota oOydaromuxcsa. Hanucate npoekt Ha Temy: «Pa3inyHble 7
BU/JIbI AJICKTPOMArHUTHBIX U3JTyUYEHUH, UX CBOMCTBA U MPAKTUYECKUE MPUMEHEHUSI».
Pasnen 4. Ctpoenne aToma U KBaHTOBast (pM3MKA 24
Tema 4.1. ['unore3a Ilnanka o kBanTax. ®orordpdekr. dotoH. BonHOBBIE U KOPIYCKYJISIPHBIE
CaeTtoBbIe CBOMCTBa CBETa. TEXHMYECKHE YCTPOWCTBA, OCHOBAHHBIE HA HCIOJIb30BaHUU 1 1
KBAaHTBI. dboTtorpdekra
CrpoeHune aToma: IUlaHeTapHas MoJenb U Mozaenb bopa. Ilormomenue u ucrnyckanue
ceeta aromoMm. KsantoBanme osHepruu. [IpuHUMN JEUCTBHST W UCIOJb30BAHUE. 1 1
CrtpoeHre aTOMHOTO Si7jpa. DHEPruUsl PacIIEIUICHUs Aapa U sepHas SHEPreTHKA.
11 JIabGopaTopHbie pabOTHI 6 2
12 TlpakTrdecKkue 3aHsITHs 5 3
12 CamocrositenbHasi pabota oOydamommxcs. HamucaTth TPOEKT Ha  Temy: 7 3
«PaqnoakTHUBHBIE U3JTYyYEHUS U UX BO3JICIICTBUE HA JKMBBIE OPraHU3MBI JIa3epar.
Koncynpranuu 2 2
HroroBas arrecranus B gopme 3K3aMeHa.
Bcero: 261

J71st XapaKTepUCTUKU YPOBHSI OCBOEHHUS Y4€OHOT0 MaTepraia UCTIOIb3YIOTCS CIIEIYIONTUe 0003HAYCHUS:
1. — o3HakoMUTENbHBIN (Y3HABAHUE paHEEe U3YUYCHHBIX OOBEKTOB, CBONCTB);

2. — penpoyKTUBHBIN (BBITIOJHEHUE JAEATEIHHOCTH 10 00pa3ily, HHCTPYKIIMH WK TIOJT PYKOBOJICTBOM)
3. — MPOAYKTUBHBIN (IIJITAHUPOBAHUE M CAMOCTOSITEIIHHOE BBHITIOJIHEHHE JIEATEIILHOCTH, PEIICHUE MPOOJIEMHBIX 3a71a4)
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3. YCJIOBUS PEAJIN3AIIMA YYEBHOM JUCITATIINHBI
3.1. TpeboBaHUSA K MUHMMAJIbHOMY MAaTE€PHAJIbHO-TEXHUYECKOMY O0ecredeHHI0
Peanuzanus yueOHOM qUCHUIUIMHBI TpeOyeT Hanuuus yueOHoro kabunera « Du3nKay.
Ob6opynoBanune y4e0HOIro Ka0uHeTa:
- IOCAJI0YHBIE MECTa MO KOJIMYECTBY 00Yy4aroUuXCsl;
- pabouee MecTo MpenoaaBaTes;
- KOMIUIEKT Y4eOHO-HATJISIHbIX TocoOuii « Pu3nka»;
TexHuveckue cpeacTBa 00y4eHUs JJEKIMOHHBIX Ay IUTOPHIA:

Peanu3amus yueOHON AUCUUIUIMHBI TpeOyeT HAMUYUs y4eOHBIX KAOMHETOB, OCHAIICHHBIX
MYJIbTUMEIUMHBIM 000py10BaHUEM — ayoumopus 119
-Okpan 3x2 LUMIEN moTopu30BaHHBIH
-IIpoextop EpsonEB-X12
-llIxad HacTeHHbIN
-HoyTOyxk
Tun LIIT Mobile DualCore Intel Celeron B830, 1800 MHz
Cucremnas urata FUJITSU FINBB29
YunceTt cucremuoi miatel Intel Panther Point HM70, Intel Sandy Bridge
Cucremnas namsats 1895 Mb
Buneoananrep Intel(R) HD Graphics (773972 KB)
JuckoBbiii Hakomuteasr 1OSHIBA MQO1ABF032 SCSI Disk Device (320 I'b, 5400
RPM, SATA-III)
-Kononku Microlab
- KaGenu komMmmyTanuu.
Ayoumopusn 209
-OkpanScreenMedia 2x2
-IIpoextopEpsonEB-X12
-llIxad mHacTeHHBIN
-HoyTOyxk
Tun LIIT Mobile DualCore Intel Celeron B830, 1800 MHz
Cucremnas miata FUJITSU FINBB29
Yuncer cuctemnoi atel Intel Panther Point HM70, Intel Sandy Bridge
Cuctemuas namsats 1895 Mb
Buneoanantep Intel(R) HD Graphics (773972 KB)
Juckossiii Hakomureas 1OSHIBA MQO1ABF032 SCSI Disk Device (320 I'b, 5400
RPM, SATA-III)
-Kononku Microlab;
- KaGenu komMmmyTanumu.

Aynurtopus 211

-Okpan Didis2x2
14



-IIpoextop ASER

-IlIkad HacTeHHBIH

-Kononku DNS

- KaGenu xomMmmyTamuu

-Hoyt6yk (koH(puryparus):

(- Tumr LIIT DualCore , 1600 MHz;

- Cucremuas riata Hewlett-PackardHPNotebook;
- HunceT cucteMHoM mjiaTel Hens3BecTHO;

- Cucremnas namath 3944 Mb;

- Buneoananrep Intel(R) HD Graphics (1 I'B);

- Nuckossiii HakonuTeas TOSHIBA MQO1ABF050 ATA Device (500 I'b, 5400 RPM,
SATA-III).

Texnuueckoe odecneueHue Jadoparopui

Non/n | Hueenmapmwtii Homep Haumenosanue ooopyoosanus

1. 002101362002296 ['ereparop 3BykoBoi#t (0,1 I'ii-100 xI'1)

2. 002101362002282 Jlo3umeTp ObITOBOM

3. Komriekt npubopoB ¥ NpUHAIEKHOCTEN

- JUUISL IEMOHCTPALIMKM CBOWCTB
AJEKTPOMArHUTHOTO TOJISI.

4, 002101362002286 Ha60[?' JIEMOHCTPAlMOHHBIN "BosHOBas
BaHHA

5. 002101362002284 Hab6op :['[CMOHCTpaIJ;I/IOHHBII/I BonHoBas
ONTHKA

6. 002101362002290 Ha60[v) JIEMOHCTPAMOHHBIN "['a30BbI€ 3aKOHBI
Y CBOWCTBA HachIIIeHHBIX napos" HP

7. 002101362002287 Hab6op :['[GMOHCTpaHI/IOHHBII/I I'eomerpruueckas
ONTHKA

8. 002101362002289 Hab6op ILeMOHCTpaHI/'I'OHHBII/I 3BYKOBBIE
KOJIeOaHUs ¥ BOJTHBI

9. 002101362002292 Habop nemoncTpanuonusiii "MonexynspHas

¢dbu3MKa 1 TEIIOBBIC SIBJICHUA"




10.

HaGop nemMoHCTpalimoHHBIHI

002101362002291 | |
[ToynpoBOTHUKOBBIE TPUOOPHI
11. 002101362002285 Ha6"0p JIEMOHCTpalMOHHBIN "IoCTOSHHBII
TOK
12. 002101362002283 Hab6op ﬂeMOHc"TpauI/IOHHLIﬁ "DneKTpuYeCcKuil
TOK B BaKyyMe
13. 002101362002288 'I'{a60p ,HGMOHCTpaHI:I'OHHLIﬁ
DNeKTpoIMHAMUKA
14, HabGop cniekTpaibHbIX TPYOOK C HCTOUHUKOM
MATAHUS
15. 002101360136020 HIUT 371eKTPUYECKHA ITKOJIBbHBIHI
16. - BricokoBobTHBIN ncTOUHKK 30kB
17. 00000018563 Hab6op nabopatopusiit «MexaHnveckue
SIBIICHUS»
18. Ha6op nabopatopusiit «Ontuyeckue
SIBIICHUS»
- JlaGopaTopHoe o0opynoBaHueE:
1.  Awmmepmerpsl 1a00paTOPHBIE C MPEILIOM U3MEPEHUST 2A ISl TOCTOSIHHOTO TOKA
2. Becnl yueOHbIe C TUpSIMU
3.  BoubT™meTrpsl 1abopaTopHbIE C peaeIoM u3MepeHus: 6B 11 MoCTOSTHHOTO TOKa
4. VIcTOYHUKH MOCTOSIHHOTO U TIEPEMEHHOT0 TOKa
5. Karymika - MoTOK
6. Kiroun 3aMbIKaHUS TOKA
7. KoMIIeKThl MPOBOJAOB COCAMHUTEIBHBIX
8. IIpubops! a1t U3MEpPEHUs JJIMHBI CBETOBOM BOJIHBI

KowmruiekT auu3

. KommiekT gotorpaduii TpekoB 3apspKEHHBIX YaCTHUIL

. HaGop npsiMbIx u 1yrooOpa3HbIX MAarHUTOB

. IIpuGops! 1u1st ccae10BaHus 3JIEKTPOCTATUYECKOTO B3aUMOICHCTBHS IIAPUKOB
. PeocTaTel mon3yHKoBbIE

. Ppruar - nunHenka

. TepmomeTpsbl 1ab0paTopHbIC

. llITatuBel TAGOpaTOPHBIE

. JIuneku

. Tpancdopmatop pa3do0pHbIii
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19. TIpuGops! aneKTpoN3MEpUTEIHLHBIE KOMOMHUPOBAHHbBIE

3.2. UudopmannonHoe odecnevyeHue o0yueHmsl.
1. MeTtonuueckue ykazaHUs IO TMPOBEJAEHUIO JabOpaTOpHBIX paboT 1o ydeOHOMH
muctuumuinae  "®uzuka". Y. 1. (pasmen "Mexanuka", "MonexkymsapHas ¢uzuka')
Meroaudeckue ykazanusi / benropoxckuii I'AY ; coct.: JI. FO. Caxnoa, I'. A.
CenesneBa, B. 1. MyxuH. - Maiickuii : bearopoackuii 'AY, 2015. - 42 c.
2. [Munckmii, A. A. ®wusuka : ydeOHUK [IjIs cpemHero MpodhecCHOHATHLHOTO
oopazoBanus] / A. A. Ilunckuii, I'. 10. I'pakoBckuii. - 4-¢ u3z., ucnp. - M. : @opym,
2016. - 560 c.
3. [unckuii, A.®. Ousnka: yyeOHUK [U1s1 CpeHET0 MPOPECCHOHATFHOTO 00pa30BaHHS |
/ A.A. Tluuckuit, I'.1O. I'pakoBckuit; nox oo, Pen. FO.U. Jluka, H.C. ITypslimeBoit. — 4-¢
u3 ., ucnp. — M.: ®opym, 2014.- 560 c.

HNuTepHer-pecypcsl

1. http://lib.belgau.edu.ru— 3b benropoackoro 'AY
2. http://znanium.com — DBC «3HarIyM»

3. http://e.lanbook.com — 3BC «Jlaub»

4. http://ebs.rgazu.ru — 9bC «AgriLib»
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4. KOHTPO.Ib Y OIIEHKA PE3YJIbTATOB OCBOEHUS YUYEEHOI

JUCHUTLIAHBI

KoHTpo/ib U 0leHKa pe3ysIbTaTOB OCBOEHUS y4€OHOM TUCIUILIMHBI OCYIIECTBIISIETCS
mpernojaBaTesieM B IPOoIecce MPOBEICHUS MPAKTHUECKUX 3aHATUI U Ta00paTOPHBIX
paboT, TECTUPOBAHUS, a TAK YK€ BBIMOJIHEHUS 00YyJalOMIMMUCS UHANBUIYaIbHbBIX

3aJlaHuM, IIPOEKTOB, UCCJICIOBAHUM.

PesyabTaTrhl 00yyeHus (0CBOCHHbIE YMEHMS,
YCBOCHHbIC 3HAHUS)

®opMbI 1 METOAbI
KOHTPOJISl H OILleHKH
pe3yJabTAaTOB 00y4eHMsI

YmMmenus:

ONUCHIBATHh U OOBSICHATH (pu3nMyvecKHue SIBJEHUSI U
cBoOiicTBa TeJl: JBWKEHUE HEOECHBIX Tel H
HMCKYCCTBEHHBIX CIIYTHHUKOB 3€MJIM; CBOWMCTBA Ia30B,

KUAKOCTEM M TBEPABIX TEN; 3JIEKTPOMArHUTHYIO
WHIYKIUIO, PpaclpoCTpaHEHUE BJIEKTPOMATrHUTHBIX
BOJIH; BOJIHOBBIE CBOMCTBAa CBETa; MW3JIYyYEHUE H

TIOTJIONIEHHE cBeTa aToMoM; (hoTtordh ekt

n1abopaTopHbIE
BHEAYJAUTOPHBIE
CaMOCTOSITENIbHBIE pa0OTHI

paboThI

OTJINYATD I'MIIOTC3bI OT HAYYHBIX TeOpI/Iﬁ

BHCAYIHUTOPHELIC
CaMOCTOATCIILHBIC pa6OTBI

J1eJ1aTh BbIBO/IbI
TAHHBIX

Ha OCHOBC OKCIICPHUMCHTAJIBbHBIX

BBIIIOJIHEHUE
VHIMBUTY AJIbHBIX
MIPOEKTHBIX 33/IaHUN

YMmenus:

NPUMEHATH MOJIyYeHHbIEe 3HAHMS JIfl PelleHUs
¢busnyeckux 3agau;

1abopaTopHbIe padOTHI

KH3HHU.

IUIST oOecIieueHnsT 0€30IMacHOCTH KU3HEAEITEIbHOCTH
B TIPOIIECCE HCIIOIB30BaHUSI TPAHCIOPTHBIX CPEACTB,
OBITOBBIX DJIEKTPONPUOOPOB, CPEACTB paguo- W
TEJICKOMMYHUKAIIMOHHOMN CBS3H;

OIICHKW BJIMSHUS HA OPTaHM3M YeJOBEKa W JIPyTUe
OpTaHU3MBbI 3arPSI3HEHUS OKPYKAIOIICH CPeIbl;
PaAIMOHAIIBHOTO  MIPUPOJIONOIL30BAHUS U
OKPYKarOIIEU CPEIBI.

3al1IUThI

onpenesiTb XapakTtep (QU3UYECKOTO TIpoliecca IO | BHEAYTUTOPHBIE

rpaduky, Tadaune, Gopmye; CaMOCTOSTEIIbHBIC PAOOTHI

U3MepsATh pAa QU3NYECKUX BEJIMYMH, TPEICTaBIAs | TaOOpaTOPHbIE paboTHI,

PE3yNbTAaThl U3MEPEHHUM C YIETOM WX TIOTPEIIHOCTEH; | BHEAYIUTOPHBIC
CaMOCTOSITEJIbHbBIE pA0OTHI

HCMO0JIb30BAaTh MPUOOPETEHHbIE 3HAHUA U YMEHHs B | 1a0OpaTOpHbIE paboTHI,

NMPAKTHYECKON [1eATeJIbHOCTH M TMOBCEIHEBHOM | BHEAYIUTOPHBIC

CaMOCTOSITENIbHbBIE pa0OThI

SHAHUSA:
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CMmbical mOHSITHI: (U3UYECKOE SBJIICHHE, TUIIOTE3a, | KOHTPOJIbHAS pabora,
3aKOH, Teopus, BEIIECTBO, B3aMMOJICHCTBHE, | CAaMOCTOsITEIbHAS ~ padoTa,
AJICKTPOMarHuTHOE TMoJie, BOJIHA, (OTOH, aToOM, | TECTUPOBAHHUE

aTOMHOE SIJIPO, MOHU3UPYIOIIUE H3JIyUYEHHUs, IJIaHeTa,

3Be3/1a, rajlakTuka, Beenennas;

CMBICJI (pu3nyecKuX  BeJIMYHMH:  CKOPOCTh, | KOHTPOJIbHAs pabora,
yCKOpEHHe, Macca, Cujaa, HMIYJIbC, paboTa, | cCaMOCTOsTEIbHAs pabor,

MEXaHU4ecKass  JHEpPIrus, BHYTPCHHSSA  JHEPIWs,
abcomoTHast TemImepaTypa, CpenHsAs KHHETHYecKas
DHEpPrusl 4YacTHI] BEIIECTBA, KOJWYECTBO TEIIOTHI,
AJIEMEHTAPHBIN ANEKTPUYECKUN 3apsT;

(bpOHTANBHBII OMpPOC

CMbIC]T  (GU3MYECKHMX  3aKOHOB  KJIACCHYCCKOW | KOHTPOJIbHAS paborta,
MEXaHHKH, BCEMHPHOTO TSTOTCHHS, COXPAHCHHS | CAMOCTOSATEIbHAs  padora,
DHEPrUM, WMITYJIbca H O3JEKTPUYECKOTO 3apsjia, | TECTUPOBAaHUE
TEPMOJUHAMUKH,  DJICKTPOMArHUTHOW  WHIYKIIWH,

dboTorddexra;

BKJAQA POCCHIICKMX MW 3apy0e:KHbIX Y4YeHBIX, | CAMOCTOSATEIbHAsS  padora,
OKa3aBIIMX HaWOOJbIIee BIUSHUE HA Pa3BUTHE | TECTUPOBAHUC

(bu3uKH.
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