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1. O0masi xapaKkTepuCTHKA NIPUMePHOi padoyeil MporpaMmmbl
001reo0pa3oBaTe/IbHOM JUCUMILIMHBI «DUZUKA)
1.1.MecTo AucUUILIMHBI B CTPYKTYpe o0pa3oBaTesibHO nporpammsbl CIIO:

O6meobpaszoBatenbHas qucuumuinHa «dusnkay sBiasgeTcs 00s13aTeIbHON
4acThlo 00111€00pa30BaATENBHOTO IIUKIIAa 00pa30BaTEIbHON NPOrpaMMbl B
cootBeTcTBHH ¢ PI'OC CIIO mo 23.01.17. MacTtep 0o peMOHTY U

00CTY)KMBAaHHUIO aBTOMOOUJIS
(npogheccuu/cneyuanvrocmu)

1.2. llean ¥ muIaHUpPyeMble Pe3yJbTAThl OCBOCHHS TUCIUTIIHHBI:
1.2.1. Hean nuCHUATIMHBI:

CopepxkaHue TpOrpaMMmbl 001Ie00pa3oBaTeIbHON JTUCIHUILINHE Dr3nka
HaIPaBJIEHO Ha JOCTH)KCHUE CIETYIOIIUX IIeNIeH:

e  (QopMupoBaHHE UHTEpPECA U CTPEMIICHHS OOYYAIOIIMXCS K HAYYHOMY
U3YYCHHWIO TIPUPOJBI, Pa3BUTHE WX HHTC/UICKTYaJbHBIX MW  TBOPYECKUX
CIIOCOOHOCTEI;

®  pa3BUTHE TMPEJACTABICHUH O  HAYYHOM  METOJ€  ITO3HAHMS
1 (hOpMUPOBAHNE UCCIICIOBATEILCKOTO OTHOIICHUS K OKPYKAIOIINM SIBICHHSIM;

e  (dopmMHpOBaHHWE HAYYHOT'O MHUPOBO33PECHUS KaK pe3ysbTaTa W3yUYCHHS
OCHOB CTPOCHHS MaTepuu U (PyHIaMEHTAIBHBIX 3aKOHOB (DU3UKU;

e  (dopmMupOBaHHWE YMEHUM OOBICHATH SBJICHUSA C HCIOJIH30BAHHEM
bu3MUecKrX 3HAHUN W HAYIHBIX JOKA3aTEIbCTB;

e  (opMupoBaHHE TPEICTABICHUN O POJIU QUBUKHU TSI Pa3BUTHUS TPYTHX
€CTECTBEHHBIX HAYK, TEXHUKHU U TEXHOJIOTHH.

JlocTkeHnue ITUX 1eliel 00ecreunBaeTcsl peleHneM CISAYIOMUX 3aaad
B IIpoIlecce U3ydeHus Kypca GU3HKN HA YPOBHE CPETHETO O0IIeTo 00pa30BaHuUs:

e  qnpuoOpeTeHHe CHCTEeMbl 3HaHMH 00  0o0muX  (QU3HIESCKUX
3aKOHOMEPHOCTSIX, 3aKOHAX, TEOPHsX, BKIIOYAsS MEXaHUKY, MOJICKYISIPHYIO
(bU3HUKY, AIEKTPOIMHAMUKY, KBAHTOBYIO (DU3UKY U 3JIEMEHTHI aCTPOPUUKY;

e  (QopMupoBaHHE YMEHHA TNPUMEHATh TEOPETHUECKUE  3HAHUSA
TSl OOBSICHEHUS (DU3UIECKUX SIBICHUN B MPUPOJIE U JJIS IPUHITHS TPAKTUICCKUX

pEIIEHU B MOBCETHEBHOW KU3HU,



®  OCBOEHHME CIOCOOOB PEIICHHS pA3IMYHBIX 33Jlay C SIBHO 3aJaHHOM
(¢u3znueckoil MoJIEenblo, 3ajay, MOAPa3yMEBAIOIIMX CaMOCTOSITEIIBHOE CO3JaHHe
bu3nYecKoi MOJIEIH, COOTBETCTBYIOIIEH YCIOBUSM 3a]1a4H;

e  noHUMaHHUE (PU3NYECKUX OCHOB U MPUHIIUIIOB JIEUCTBUS TEXHUUYECKUX
YCTPOMCTB M TEXHOJIOTHYECKHUX MPOILIECCOB, UX BIUSHUS HA OKPYKAIOLIYIO CPENY;

e  OBJAJCHUE METOJaMHU CaMOCTOSITEIbHOTO MJIAHUPOBAHHUS
U TpoBeNeHUS (PU3MYECKUX DKCICPUMEHTOB, aHAIM3a MW HMHTEPIPETANU
UH(OpPMALIMH, ONIPEIENIEHUsI JOCTOBEPHOCTH MOIYUYEHHOTO PE3yJIbTaTa;

®  CO3JaHHME  YyCJIOBUMWA  JJisi  pa3BUTUS  YMEHUW  MPOEKTHO-

UCCIIEN0BATENBCKON, TBOPUECKON JAEATEILHOCTH.

Ocobennocmo ¢dopmuposanus COBOKYNHOCMU 3a0au usyuenus Qusuxu
07151 cucmembl cpeonezo npogheccuoHanrbHo2o 06pazoeanus 3aKa0Yaemcs
8 HeoOX00UMOCMU peanu3ayuu npopecCcUOHAIbHOU HANPABIEHHOCIU peulaemblx 3a0ay, yuéma
ocobennocmetl cghepul dessmenbHOCmu 6YOYWUX CReYUaIUcmos.

Ilpoecpamma no @uzuke npedocmagisem B03MONCHOCMb Ol Peanu3ayuu pPasiuyHbIxX
MemoOUHecKux mnooxo008 K opeaHuzayuu ooOyueHuss @usuxe nNpu YCi08uu COXPAHEHUs
0053aMeNbHOL Hacmu cO0epAHCAHUsL KYPCd.

Ilpenooasamenv 6npage camocCmosmenbHO blOUPaAmMb GopMy U3YUeHUs Mamepuana:
JleKyUsl, 0eMOHCMPAYUsL IKCNEPUMEHMA, NPAKMUYeCKas paboma, npakmuKym no peuteHur 3a0ay
U np., a makdce no C80emy YCMOMPEHUK NPO8OOUN OeMOHCMPAYUOHHbIE U 1AOOPAMOpHble
pabomer ¢ yuémom umerowez2ocs obopyoosanus (onpedensimo  nPOOOINCUMETLHOCTb
abOpamopHo20 UIU NPAKMUYECKO20 3aHAMUS, OONOJHAMb e20 OpyeumMu uoamu pabom:
U3yYeHUe Meopemuiecko2o Mamepuaid, peuleHue 3a0ai, paboma ¢ mexHuveckum meKCcmoM,
mecmuposanue u np.)

IIpenooasamens camocmosimenbHo onpeoeisien noc1ed08ameibHOCHb U3YUeHUsl U 00bem
4acos8, OmMEOOUMbBLIL HA U3YYEHUE OMOENIbHBLIX MeM, 8bloupaem Mmemamuxy npo@eccuoHalIbHO
OPUEHMUPOBAHHO20 COOEPIHCAHUSL OUCYUNTUHBL 8 3A8UCUMOCMU Om  cheyuguku 0yoyueti

npogeccuoHanbHOU 0esimelbHOCU 00Y4arOuUXCsl.



1.2.2. Ilnanupyemble pe3yJibTaTbl OCBOCHHS 00LIC00pPa30BaTeJIbHOM
aucUIIMHLI B c00TBeTcTBUH ¢ PI'OC CIIO u Ha ocHoBe PI'OC COO
O6mue komnetrenuu (nanee — OK) u npodeccroHanbHble KOMIETEHIUU (Jaee —
I[IK) ®I'OC CIIO B COOTHECEHMU C JUYHOCTHBIMH, METANpPEAMETHBIMU U
MpEeIMETHBIMU pe3yJbTaTaMu o0yueHus OazoBoro ypoBHs (mamee — IIPO)

®I'OC COO npencraieHbl B TaOIULE!



Kox 1 HamMeHOBaHHUE
(popmupyembIx
KOMIIEeTeHI M ii

H.]IaHI/IpyeMLIe pe3yJbTaThbl 0OCBOCHUS NPOrpaMMbl 0 TUCIHHUIIJIMHE

O6mue’

Z[I/ICIII/II'[.]'[I/IHapH];Ie2

OK 01. Berbupatb
CTIOCOOBI pelIeHUs
3amad
npodeccuoHaIbHOM
JEATSITLHOCTH
MPUMEHUTEIIBHO

K Pa3IHYHbIM
KOHTEKCTaM

JIn4HOCTHBIE pPE3yJabTaThl JOJDKHBI OTpa)kaTb B YacTH
TPYAOBOTO BOCIIUTAHUS:
- TOTOBHOCTb K TPYAY, OCO3HAHHME LICHHOCTH MacTepCTBa,

TPYAOTIO0HE;

- TOTOBHOCTD K aKTUBHOH ACATCIIBHOCTHU TEXHOJOTHYECKOH U
COIMAIBHOM HAIpPaBJICHHOCTH, CIIOCOOHOCTh
WHUIHUUPOBATD, IJIaHUPOBATH n CaMOCTOATECIIBHO

BBINIOJIHATDE TAKYIO JCATCIBbHOCTD,

- HHTEpeC K pa3mmyHbiM chepam mpodeccuoHambHOM
TEeSITEeTBHOCTH,

- TOTOBHOCTb M CIIOCOOHOCTH K 0Opa3oBaHUIO U
camM000pa30BaHUIO HA MPOTSHKEHUH BCEU KU3HU.
MertanpeaMeTHble pe3ynbTaThl JOKHBI OTPAKATh:

Osnanenue YHHUBEPCATbHBIMA YUeOHBIMU
[M03HABATENbHLIMU JEHCTBUSIMM:

a) 6a30BBIC JIOTHUECKHE ICHCTBUS:

CaMOCTOSITCIIBHO  ()OPMYJIMPOBATh W  aKTyaJIHU3HPOBATh

po0sieMy, pacCMaTpUBaTh €€ BCECTOPOHHE; YCTaHABINBATh
CYIICCTBCHHBIA TPHU3HAK WM OCHOBAHHWS I CPaBHEHUS,
kinaccuukanuu U 00OOIIEHHUS; ONpEeaesATh  Lelu
NESTCILHOCTH, 3a/laBaTh IapaMeTpbl M KPHUTCPUH HX
JOCTHIKEHHS; BBISBIIATH 3aKOHOMEPHOCTH U IIPOTHBOPEYHS B
paccMaTpuBaeMbIX SBJICHHUSAX, BHOCHTb KOPPEKTHBHI B
NeSATEbHOCTh, OIICHUBAaTh COOTBETCTBHE PE3yJbTaTOB
LIEISIM, OIICHUBATh PHUCKH IOCIICACTBUI JIEATCIBHOCTH;
pa3BHBaTh KPEATHBHOE  MBIIUICHHE HPH  PEIICHUHU
YKU3HEHHBIX MPoOIIeMm;

I[IP6 1. CdopMupoBaHHOCTb MNPEACTABICHUI O poOJU
U MecTe (PU3MKH W aCTpPOHOMHHU B COBPEMEHHOU Hay4YHOU
KapTHHE MHpa, O CHCTEMOOOpasyromeid posm (U3UKH B
pa3BUTUH €CTECTBEHHBIX HayK, TEXHUKH
U COBPEMEHHBIX TEXHOJOTHM, O BKIAJE POCCHUCKUX
U 3apyOeKHBIX YUYEHBIX-(U3UKOB B pa3BUTHE HAyKH;
NOHUMaHHE PU3NUYECKON CYHTHOCTHU HAOII0JaeMbIX SBICHUN
MUKpPOMHpA, MAKpOMHUpPAa M Meramupa; MOHHUMaHHE pPOJIU
aCTPOHOMHMM B MPAKTHUECKON JEsATeNbHOCTH YelOBeKa U
JaJIbHENIIIEM HayYHO-TEXHUYECKOM Pa3BUTUHU, POJIU (PU3UKHU
B (QopMHpOoBaHMM  Kpyrozopa H  (QYHKIHMOHAIBHOMN
rPaMOTHOCTH YEJIOBEKa JJISl PeLIeHUs MPAaKTUYECKUX 3a/1a4;
I[IP6 2. CdopMupoBaHHOCTP YMEHHH Ppaclo3HaBaTh
busndeckue sBiIeHU (TIPOILIECChl) M OOBACHITH UX HA OCHOBE
U3yYCHHBIX 3aKOHOB: PAaBHOMEPHOE U PABHOYCKOPEHHOE
NpSAMOJINHEIIHOE JIBUXKEHHE, CBOOOJHOE TMaJeHHE Tell,
JBYDKEHUE TI0 OKPY’KHOCTH, UHEPIIMS, B3aUMOAEUCTBHE Tell,
KoJsiebaTenbHOE IBUKEHHE, PE30HAHC, BOJHOBOE JIBUKCHUE;
i dy3us, OpoyHOBCKOE JBHIKEHUE, CTPOCHUE KUIKOCTEN U
TBEPIBIX TeJ, U3MEHEHHE O00beMa Tell IpU HarpeBaHUU
(oxJaxxaeHuu),  TEIUIOBOE  paBHOBECHE,  HCIIApeHUeE,
KOHJIGHCAllUs, IUIaBJIEHHE, KPUCTAJUIM3ALUsA, KHUIICHHUE,
BJIQKHOCTB BO3/1yXa, CBSA3b CPEeHEH KMHETHUECKON SHEPTruu
TEIUVIOBOIO  JBWKEHUS  MOJIEKYl € abCOJIFOTHOM
TEeMIepaTypoil, MOBBILICHHE [JaBJIEHUS Traza IMpHU €ro
HarpeBaHUU B 3aKPbITOM COCY/IE, CBSI3b MEXK/y TapaMeTpaMu
COCTOSIHMSI Ta3a B M30MpOILECCAX; DJIEKTpHU3aLus Tell,

1 O6ume pe3yabTaThl CHOPMYIUPOBAHBI B COOTBETCTBMU C JIMYHOCTHBIMM M METANPEAMETHBIMH
obmreoOpa3oBaTenbHas AUCIUIUIHHA.

pesympratamn ®I'OC COO, B (GopMHPOBaHUN KOTOPHIX YyYacCTBYET

2 JlucuMIuIMHAPHBIE PE3YIBTATHI COPMYTMPOBAHBI U TIPOHYMEPOBAHBI B COOTBETCTBUHU C TPEOOBAHUSMH K IIPEIMETHBIM pe3yibTaTaM 6a3osoro yposas (ITP6) ®I'OC COO (TTpuka3s
Muno6pHayku Poccun ot 17.05.2012 Ne 413 (penaxums ot 27.12.2023 1.).
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0) 0a30BBIC HCCIIEAOBATCIIBCKUE ACHCTBUS:

- BJAJACTh HaBbIKAMH Y4eOHO-HCCIEIOBATEIbCKOW U
HpOCKTHOﬁ ACATCIBbHOCTH, HaBBbIKaMH paspcuiCHus
mpooem;

- BBIABIIATH MPUYUHHO-CJICACTBCHHLIC CBs3H u

aKTyaJII/I3I/IpOBaTI) 3a11a11y, BBIABHUT'aThb FI/IHOTGSY ce peHIeHI/Iﬂ,
HaXOIUThb apI‘YMCHTI)I JJIA JOKa3aTrcJibCTBa CBOUX
YTBEPKACHHM, 3a1aBaTh [TapaMeTpbl U KPUTEPUU PELICHNUS;
- aHaHH3HpOBaTL HOJ'IyLIeHHBIC B XO0I€ pCHIeHI/IH 3aJa4yn
pGSYJ'II)TaTBI, KpI/ITI/I‘-ICCKI/I OLICHUBATh HX I[OCTOBepHOCTI),
HpOFHO?:I/IpOBaTI:v N3MCHCHHEC B HOBBIX YCJ'IOBI/IHX;

- YMGTB HepeHOCI/ITI) 3HAHUIA B HOSH&B&TGHBHYIO nu
HpaKTI/I'-IeCKy}O YacCcTH ) KHU3HCACATCIbHOCTH,

- YMGTB I/IHTerI/IpOBaTB 3HAHUSI U3 paSHBIX Hpe}IMeTHI)IX
oOmacrei;

- BBIJBUTaTh HOBBIC HJCH, NpeIaraTh OPHTHHAIbHBIC
MTOJIXOJIbI M PEIICHUS;

- MPOSIBISATh  CIIOCOOHOCTh HMX  HWCIIOJIB30BAaHUSA B
MO3HABATEJILHOMN U COI[MATIbHON MPAKTHUKE;

-TIPOSIBIISITH CITOCOOHOCTH u TOTOBHOCTH K
CaMOCTOSITEIIbHOMY MTOUCKY METOJI0B penieHus

MPAKTUYECKUX 3a/lady, MPUMEHEHHUIO DPA3JIMYHBIX METOJIOB
MO3HAHUS;

- cTaBuTh U (opMynHpoBaTh COOCTBEHHBIE 3aJayd B
00pa3oBaTeNbHON NEeATENIbHOCTH U KU3HEHHBIX CUTYaIUsX;
BBISIBIISITh ~ NPUYUHHO-CIICJICTBEHHBIE  CBSI3U U JJIA
JI0Ka3aTeNIbCTBA CBOMX YTBEPKICHHI, 3a/1aBaTh MapaMeTphI
Y KPUTEPHUH PELICHUS aKTyallu3UpOBaTh 3a/1auy, BbIJIBUTaTh
TUIOTE3Y €€ PeIleHuUs, HAXOAUTh apTyMEHTHI;

- AQHAJIU3UPOBATHh MOJYYEHHBIE B XOJE pEUICHUs 3aJa4u
pe3ynbTaThl, KPUTHYECKH OLICHMBATh HUX JOCTOBEPHOCTb,
MIPOTHO3UPOBATh M3MEHEHHE B HOBBIX YCJIOBHUAX; J1aBATh
OIICHKY HOBBIM CHUTYallUsIM, OILICHUBAaTh MNPUOOPETEHHBII
OTIBIT;

B3aMMOJICHCTBHE 3aps/ioB, HArpeBaHUE IPOBOJHUKA C
TOKOM, B3aHMOﬂeﬁCTBHe MariuMToB, OSJICKTPOMAIrHUTHAA
HHAYKIHA, I[ef/'ICTBI/Ie MAardovuTHOIO I10Jid Ha HPOBOJHHK C
TOKOM n I[BPDKymnﬁC?I 3apsan, OJICKTPOMArHuTHBLIC
KoJe0aHusi M BOJIHBI, IPSIMOJIMHEWHOE pacHpOCTpaHEHHE
CBETa, OTpaKe€HHWe, TpeloMIIeHHe, HUHTepdepeHuus,
TUGpakus W MoJspu3alus CBeTa, AMCIEPCHsl CBETa;
dotosnexkTpuyeckuii  3¢h@dEeKT,  CBETOBOE  JIaBJICHHE,
BO3HUKHOBEHHE JIMHEHYATOrO CIEKTpa aromMa BOJOPOJA,
€CTCCTBCHHAA U UCKYCCTBCHHAA PAAUOAKTUBHOCTD,

[IP6 3. BnangeHue OCHOBOMOJATAIOUIUMH  (PUINIECKUMHU

MOHATUSIMA u BEJIMYMHAMU, XapaKTepU3yIOIUMHA
dbuszndeckue mporecchl (CBSA3aHHBIMH C MEXaHWYECKUM
JIB)KEHUEM, B3aUMOJEHCTBUEM TeJ, MEXAHUYECKHUMU
KOJICOAHUSIMU W BOJIHAMH;  aTOMHO-MOJIEKYJISIPHBIM
CTPOEHUEM BEILIECTBA, TEIUIOBBIMU MIPOLECCAMMU;

AJIEKTPUYECKUM M MAarHUTHBIM TOJISIMH, AJIEKTPUUYECKUM
TOKOM, DJJICKTPOMAarHUTHBIMH KOJICOAHUSIMH M BOJHAMU;
ONTUYECKUMH  SBIICHUSIMH, KBAHTOBBIMHU  SBJICHHUSMH,
CTPOCHHEM aTOMa M aTOMHOTO Spa, PaIMOaKTUBHOCTHIO);
BJIaJICHUE  OCHOBOIIOJIAraroIIuMH ACTPOHOMHYECKUMH
MOHATUSIMU, TIO3BOJISIIOIIMMM XapaKTEepU30BaATh IMPOLIECCHI,
MPOUCXOSIIME Ha 3BE3/1aX, B 3BE3JHBIX CHUCTEMaxX, B
MEXTATAKTUIECKON Cpele; ABWKEHHWE HEOECHBIX Tell,
3BOJIIOLIMIO 3Be3]1 M BeceneHHoii;

I[IP6 4. BrnageHwe 3aKOHOMEPHOCTSMH, 3aKOHAMU
u TeopusMu (3akoH BcemupHoro tsaroteHus, [, II wu III
3akoHbl HbIOTOHA, 3aKOH COXpaHEHUsT MEXaHU4eCKOM
DHEPruM, 3aKOH COXPAaHEHUS  UMIIYJIbCA, IIPUHIIUI
CyNEPIO3ULUHU cui, MIPUHLIAI PaBHONIPABHOCTH
VHEpLHAIbHBIX CUCTEM OTCYETA; MOJIEKYJISIPHO -
KUHETUYECKYI0 TEOPHUI0 CTPOCHMUS BELIECTBA, Ta30BbIE
3aKOHBI, IEPBbIM 3aKOH TEPMOJAMHAMUKH; 3aKOH COXPAHEHHUS
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- pa3pabarbIiBaTh IUIAH PEIICHUS TPOOJIEMBI C YYETOM
aHaIM3a MMEIOUIMXCS MaTepUANIbHBIX M HEMaTepHaIbHBIX
pecypcoB; CTaBUTh MpOOJIEMBl M 3aJayd, JOMYCKarollue
IbTEPHATUBHBIC PEIICHUS

AIIEKTPUYECKOro 3apsna, 3akoH Kymona, 3akoH Oma aus
y4dacTKa Lienu, 3aKkoH OMa 1151 IOJTHOM IEKTPUYECKON 1IeTH,

3akoH JDxoyns - JleHma, 3akOH SJIEKTPOMAarHUTHOU
HHAYKIIWH, 3aKOH COXpaHCHUA SHEPTHUHU, 3aKOH
IOPSIMOJIMHENHOTO ~ pacHpoCTpPaHEHUs ~ CBETa,  3aKOH
OTPa)XEHHsSI CBETAa, 3aKOH IIPEJIOMIICHUS CBETa; 3aKOH

COXPAaHCHUS SHEPTHUH, 3aKOH COXpPAaHCHHUA MMITYJIbCa, 3aKOH
COXPAaHCHUA OJJICKTPUUCCKOTO 3apsaa, 3aKOH COXPaHCHHA
MacCCOBOTI'0 4YHrcJia, MOCTYyJIaThl Bopa, 3aKOH paar0OaKTUBHOI'O

pacmazna);  yBEpEHHOE  MCIOJIb30BaHME  3aKOHOB U
3aKOHOMEPHOCTEW TpHU aHalu3e (U3NUYECKUX SIBICHUM U
MPOLIECCOB;

I[IP6 6. Brmamenne OCHOBHBIMH METOJAMH HAyIHOTO
MMO3HAHMSI, UCTIOJIb3yEMBIMHU B (PU3UKE: TPOBOIUTH MPSIMBIEC U
KOCBEHHBIC H3MEpEeHUs (DU3MYECKUX BEIMYUH, BBIOWpas
ONTUMAJIBHBIA CIIOCO0 M3MEPEHUS W MCIIOJIb3Ysl U3BECTHBIE
METO/Ibl OILIEHKH TMOTPEIIHOCTEH HW3MEPEHUN, MPOBOIUTH
WCCJICIOBAaHUE  3aBUCUMOCTEH  (DU3MYECKUX  BEIWYUH
C HCHOJIb30BaHUEM TMPSAMBIX H3MEPEHUH, OOBACHITH
MOJTYYCHHBIC PE3yJabTaThl, UCIIONB3Ys (PU3UUECKHUE TEOPHH,
3aKOHBI ¥ TIOHATHS, U JIeJIaTh BBIBOJIBI; COOIOAATH MTpaBUiia
0e30I1acHOTro Tpyaa
IpU  TPOBEICHUM HCCICIOBAaHUNH B paMKax Yy4eOHOTO
AKCIIEPUMEHTA U y4eOHO-UCCIIeI0BATEILCKOM ACATEIIHHOCTH
C UCIIOJIb30BaHUEM IIU(PPOBLIX U3MEPUTETHHBIX YCTPOUCTB U
71a60paTOPHOTO 000pyI0BaHNUS; c(hOpPMHUPOBAHHOCTH
MpeJCTaBICHU I

0 METO/Iax MOJy4YEHUs HAYYHbIX aCTPOHOMHUYECKUX 3HAHUI;
[1P6 7. CdhopMHpOBaHHOCTH yYMEHHUS pelIaTh PacUYETHHIE
3a/1a4¥ C SIBHO 33JJaHHON (pU3HUECKON MOIEIbIO, UCTIONB3YS
buznueckue 3aKOHBI
Y TIPUHIUIIBI, HA OCHOBE aHallM3a YCIOBHS 3a/1a4H BEIOUPATh
(bU3NYECKYI0 MOJIENb, BBIACIATh (PU3UUYECKUE BETUYHHBI U
dbopMynpl, HEOOXOIUMBIE IS €€ pEelIeHUs, MPOBOIUTH

9




pacyeThl U OLIEHUMBAaTh PEAJbHOCTh MOJIYYEHHOIO 3HAUYCHUS
(GU3MYECKON BENWYHMHBI; pellaTh KadeCTBCHHBIC 3aJIauH,

BBICTpauBas JIOTMYECKHM HENPOTUBOPEUYMBYIO  LIETIOYKY
pacCyXJI€HHI C ONOpPOM HAa HW3YYEHHbIC  3AaKOHBI,
3aKOHOMEPHOCTH U (PH3UYECKUE SIBICHUS

OK 02. Ucnonp3oBaTh | JINUHOCTHBIE pe3yapTaThl [OJDKHBI OTpaxaTb B yacT | [IP6 5. VYmeHue yuuTbIBaTH TpaHULBl [PUMEHEHUS

COBPEMEHHBIE CPE/ICTBA
MTOMCKA, aHaJIN3a

Y UHTEpIIpeTaluu
uHpopmanuu

1 UH(OPMaLMOHHbIE
TEXHOJIOTUU

JUIS BBITIOJIHEHUS 3a7a4
npohecCuoHATBHOM
NeSITeNIbHOCTH

HECHHOCTHU HAYYHOTI'O IO3HAHUA:

- c(hOpMHPOBAHHOCTH MHUPOBO33PEHHUS, COOTBETCTBYIOIIECTO
COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U OOIIECTBEHHOM
MPAKTUKHA,  OCHOBAaHHOTO  Ha  JHAOTe  KYJBTYp,
CMOCOOCTBYIOIIETO ~ OCO3HAHMIO  CBOETO  MeCTa B
IIOJIMKYIBTYPHOM MHUDE;

- COBCPIICHCTBOBAHUC SI3BIKOBOM U UUTATEILCKOU KYJIbTYPbI
KaK CpE€aCTBa B3aHMOJIeﬁCTBHH MCXKY JIOAbMU U IMO3HAHUA
MHpa;

MeranpeqMeTHble  pe3yabTaThl  JOJDKHBI
Omnanenue YHUBEPCATHHBIMU
MO03HABATEIHHBIMH JCHCTBUSMH:

B) paboTa ¢ nHpopmarmen:

- BJAACTh HaBBIKAMHM TIOJy4eHHs] HHQOpPMAIUH U3
MCTOYHHUKOB Pa3HBIX TUIIOB, CAMOCTOSITEIIBHO OCYIIIECTBIIATh
MOWCK, AaHajM3, CHCTEMATH3allMIl0 W HHTEPIPETAIUIO
WHGOPMAIIMU PA3TUYHBIX BUJIOB U (POPM MIPE/ICTABICHHS,

- CO3/7aBaTh TEKCThl B PasziIHuYHBIX (opMaTax ¢ y4eToM
Ha3HA4YeHUs MH(POPMAIMK U 1IEeJICBOW ayJUTOPUH, BEIOUpas
ONTUMAIIbHYIO (POPMY MIPEACTABICHHS U BU3yaTH3AIIHN;

- WUCNOJB30BaTh  CPEIACTBA  WH(POPMALMOHHBIX U
KOMMYHUKAITHOHHBIX TEXHOJIOTHH B peleHIH
KOTHUTUBHBIX, KOMMYHUKATUBHBIX W OpPraHM3allMOHHBIX
3a/a4 ¢ COONMIOJIeHHEM TPEeOOBAHUI APrOHOMUKU, TEXHUKHU
0€30MacHOCTH, TUTHEHBI, PECYPCOCOEPEKEHHUSI, TPABOBBIX U
ATHUYECKUX HOPM, HOPM MH(POPMAIIMOHHOH O€30MMaCHOCTH;

- BUQJETh HaBBIKAMU PACIO3HABAHUS W 3aAIIUTHI
nHdopManuu, THPOPMAITMOHHON 0€30MaCHOCTH IMYHOCTH

OTpaXkaTh:
y4eOHBIMU

U3yYCHHBIX (PU3MUECKUX MOJEJCH: MaTepuajbHas TOYKa,
MHEpLMaJIbHas CHUCTeMa OTCYeTa, WICAJIbHBIM ras; Moaean
CTPOEHHUS Ta30B, JKUJIKOCTEH W TBEPABIX TEJ, TOUYCUHBIN
AIIEKTPUYECKUM 3aps]l, sAepHas MOJEIb aTOMa, HyKJIOHHAs
MOJIETTh aTOMHOTO anpa
IIpU pelIeHnr GU3NYeCcKuX 3a/1ay;

I[TIP6 9. CdopmupoBaHHOCTh COOCTBEHHOW ITO3UIIMH II0
OTHOLIEHMIO K (hpr3nueckod nHpopmalnuu, noirydaeMon u3
pa3HbIX HMCTOYHUKOB, YMEHHMH HCIOJIBb30BaTh LUGPOBHIE

TEXHOJIOTUU JUISt TOKCKa, CTPYKTYpUPOBaHUS,
UHTEpIpETallMM W TMpeACTaBiIeHUs Y4eOHOW U Hay4dHO-
MOIMYJISIPHOM nHdopmanuu; pa3BuUTHE YMEHHI

KPUTHYECKOTO aHaAJIM3a MoTy4aeMoil nHpopMauu
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OK 03. [TnanupoBatb
U pean30BbIBATH
COOCTBEHHOE
npoeccuoHanbHOe

U JINYHOCTHOE
pas3BuTHE,
MPEIIPUHIMATEIBCKY
10 JICATEIBHOCTD

B Mpo(hecCHOHATHHOM
cdepe, UCTIOIB30BAThH
3HaHUSA 10 MPABOBOU
1 (hpuHaHCOBOM
IPaMOTHOCTH

B Pa3JIMYHBIX
KU3HEHHBIX CHTYaIUsIX

JIngHOCTHBIE pPE3yJabTaThl JOJDKHBI OTpa)XkaTb B YacTH
JyXOBHO-HPABCTBEHHOI'O BOCIIUTAHHUS:

- CIOCOOHOCTH OIICHMBAaTb CUTYallUI0 U [PUHUMATb
OCO3HAHHBIE pEIICHUS, OPHEHTHPYICh HAa MOPAIbHO-
HPaBCTBEHHBIC HOPMBI
1 LIEHHOCTH;

-OCO3HAHUE JIMYHOTO BKJIAJ B IIOCTPOCHHE YCTOMYMBOIO

Oynymuiero;

MertanpeaMeTHbIe  pe3yJbTaThl  JOJDKHBI  OTPaXKaTh:
Osnanenue YHHUBEPCATHHBIMU PETYIATHBHBIMU
JICUCTBUSIMU

a) caMOOpraHu3aIus:

- CaMOCTOSITEIbHO  OCYIICCTBJISATH  MO3HABATEIHHYIO
NESTeNIbHOCTh,  BBIABIATH ~ NPOOJIEMBI,  CTaBUTh U

dhopmynupoBaTh COOCTBEHHBIEC 33a/la4ll B 0Opa30BaTEIBHOM
NEeSITeIbHOCTH U KU3HEHHBIX CUTYALIUX;

- CaAMOCTOSITETILHO COCTaBJIATh IUJIaH PEIICHUs MPOOJIEMBI C
y4eToM HUMEIOLINXCS pecypcos, COOCTBEHHBIX
BO3MOKHOCTEHN

U MPEANOYTECHUI;

- 1aBaTh OLICHKY HOBBIM CUTYAIUsIM;

CHoCcOOCTBOBATH (POPMHUPOBAHUIO U MPOSBICHUIO HIUPOKOI
SPYAMLIIMM B Ppa3HbIX O00NacTAX 3HAHWUM, TOCTOSHHO
MOBBIIIATH CBOW 00pa30BaTENIbHBIN U KYJIbTYPHBIN YPOBEHb;
0) CAaMOKOHTPOJIb:

WCIOJIb30BaTh MPUEMBl pereKcuu s OLEHKU CUTYaIluH,
BBIOOpA BEPHOTO PEIICHHUS,;

- YMeTb OIICHHBAaThb PUCKH U CBOEBPEMEHHO NPUHUMATh
pelieHus

M0 WX CHIKEHUIO

I[TP6 9. CdopMUPOBaHHOCTH COOCTBEHHOU TMO3UIUU TI0
OTHONIICHHIO K (hr3mueckod mHpopMamnmu, moxyqaeMon u3
pPa3HBIX HWCTOYHUKOB, YMEHHWH WCIIOJIB30BaTh MU(POBBIC

TEXHOJIOTUHU JUTS IIOUCKA, CTPYKTYPUPOBAHMS,
UHTEPIIPETallMM U MPEACTaBICHUS Y4eOHOM M HaydHO-
HONYJIIPHOM uH(pOpMaInY; pa3BuTHE YMEHUI

KPUTHUYECKOTO aHAIH3a IMOTy4aeMoil HHPOpMaIuu

OK 04. D¢ dexrruBHO
B3aMMO/IEHiCTBOBATh
U paboTaTh

JIM4HOCTHBIE pe3yiIbTaTbl JOJDKHBI OTpPAXKATb B Y4ACTU
HEHHOCTHU HAYUYHOTO MO3HAHUA:

[TP6 10. OBnaneHue yMeHUSMU paboTaTh B TIpyIIe
C  BBIOJHEHUWEM  DPA3IMYHBIX  COLMAIBHBIX  pOJIEH,
IUTaHUPOBATh pabOTy TPYMIbI, PAIMOHAIBHO PaCIpeaesaTh
JIESITEIBHOCTh B HECTaHAAPTHBIX CUTYalUsAX, aJ€KBATHO
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B KOJIJICKTUBEC U
KOMaH/JI€

-OBJIaJICBaHUE  HAaBBIKAMHU  y4eOHO-UCCIIE0BATEIbCKOM,
MPOEKTHOM

M COLIMAIIFHOM ACITSIBHOCTH,

MeranpeaMeTHbIE  pE3yNbTaThl  JOJDKHBI  OTPaXKaTh:
OBnanenue YHUBEPCATbHBIMHU KOMMYHUKATHBHBIMU
JICACTBUSMU:

0) coBMecTHas ACSITEIbHOCTD:

- IOHUMATh M UCTIOJB30BATh MPEUMYIIIECTBA KOMaHIHOM

Y UHJIMBUIYAJIbBHOW pabOTHI;

- BBIOMpaTh TEMATHKy M METOJIbI COBMECTHBIX JEHCTBHI C
y4eToM OOIIMX MHTEPECOB U BO3MOKHOCTEH KayKJI0TO YJIeHa
KOJIJICKTHBA;

- TpUHUMATh 1€  COBMECTHOW  JIEATENHhHOCTH,
OpraHU30BBIBAThH

U KOOPAWHUPOBATH JICUCTBUS IO €€ JOCTIKECHHIO:
COCTaBJISITh IUIAH JAEHCTBUH, paCHpenessaTh POJIU C YUETOM
MHEHHI YYaCTHHKOB, OOCYXIIaTh PE3yIbTaThl COBMECTHOU
paboTHI;

-OLIEHMBATh KAueCTBO CBOETO BKJIAJa M KaXKJIOrO Y4aCTHUKA
KOMaHAbl B OOmUH pe3ynbTarT 10 pa3paboTaHHBIM
KPUTEPUSM;

-IpejularaTb HOBBIE€ MPOEKTHI, OIICHUBATh UAECHU C MO3UIIH
HOBU3HBI, OPUTMHAJIBHOCTH, NPAKTHUYECKONW 3HAYMMOCTH,
KOOPJIUHUPOBATH

Y BBITIOJHATH pa0bOTy B YCIOBUSX PEAIbHOTO, BUPTYaIbHOTO
1 KOMOMHHPOBAHHOTO B3aMMOICHCTBHS;

-OCYILECTBJIATh MMO3UTHUBHOE CTPATETUYECKOE TIOBEICHUE
B Ppa3NUYHBIX CUTYyallUiX, IHPOSBIATH TBOPYECTBO U
BOOOpakeHue, ObITh HHULIUATUBHBIM.

Osnanenue YHHUBEPCAIbHBIMU PEryISITUBHBIMU
JIEUCTBUSIMHU:

I') IPUHATHE ce0s U APYTUX JHOACH:

- INPUHUMAaThb MOTHBBI U apryMEHTHI JAPYTUX JIOAEH IpH
aHaJIN3€ PE3YJIbTATOB JIESATEIbHOCTU

OLCHMBATL BKJIAA KaXAOIro H3 YYAaCTHUKOB TI'PYIIIbI
pELICHUE paccMaTpUBaEMOi POOIEMBbI

B
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OK 05. OcymiecTBasiTh
YCTHYIO M TUCHMEHHYIO
KOMMYHHKAITHIO

Ha TOCYJITapCTBEHHOM
s13p1ke Poccuniickoi
denepanny ¢ yueTroMm
OCOOCHHOCTEH
COIMAITLHOTO

Y KYJIbTYPHOTO
KOHTEKCTa

JInyHOCTHBIE pe3yabTaThl JOJDKHBI OTpa)XaTb B YacTH
3CTETUYECKOTO BOCIIUTAHUSA:

- 3CTETUYECKOE OTHOIIEHUE K MHUPY, BKJIIOUYASl 3CTETHKY
ObITa, HAYYHOTO M TEXHHYECKOTO TBOPYECTBA, CIIOPTa, TPyAa
1 OOIIECTBEHHBIX OTHOIICHMIA;

B 00JIACTH MATPHOTHICCKOTO BOCITUTAHHUS MPOSIBIISITE:
-IIEHHOCTHOE OTHOIIEHUE K TFOCYAAPCTBEHHBIM CHMBOJIAM,
HUCTOPUYECKOMY M TMPUPOJHOMY HACIEIINIO, MAMSTHHUKAM,
TpaguuusM HapoaoB Poccum, noctmxenusim Poccun B
HayKe, UICKYCCTBE, CIIOPTE, TEXHOJIOTUAX U TPY/IE;

MeranpeaMeTHbIE  pe3yNbTaThl  JOJDKHBI  OTPaXKaTh:
OBnageHue YHUBEPCATHHBIMHU KOMMYHUKATHBHBIMU
NEUCTBUSIMU:
a) oOmeHue:

- OCYIIECTBJIITH KOMMYHHKAIIUU BO BCEX c(hepax >KU3HU;
- pa3BEepHYTO W JIOTUYHO H3JaraTb CBOIO TOYKY 3PEHHUS
C MCIOJIb30BAaHNEM S3BIKOBBIX CPEJICTB

[IP6 1. CdopmMHpOBaHHOCTH NPEACTABICHUH O pOJIK
U MecTe (PU3MKH U aCTPOHOMHUHU B COBPEMEHHOM Hay4YHOUH
KapTHHE MHpa, O CHCTEMOOOpasyromeid poim (U3UKH B
pa3BUTUH €CTECTBEHHBIX HayK, TEXHUKH
U COBPEMEHHBIX TEXHOJOIMH, O BKIaJ€ POCCUHUCKUX
U 3apyOEKHbIX Y4YEHBIX-(U3UKOB B Ppa3BUTHE HAyKH;
NOHMMaHKEe (PU3NIECKON CYIIHOCTH HAOIIOTaeMBbIX SIBICHUN
MUKpPOMHpA, MAKpOMHUpPAa M Meramupa; MOHHUMaHHE POJIU
aCTPOHOMHMM B IPAKTHUECKOM JESTENbHOCTH YElIOBEeKa U
JaJIbHENIIIEM HayYHO-TEXHUUECKOM Pa3BUTUHU, POJIU (PU3UKHU
B (QopmHupoBaHMM  Kpyrozopa H  (QYHKIMOHAIBHOMN
rPaMOTHOCTH YEJIOBEKa JJISl PELIEeHUs IPAaKTUUECKUX 3a/1a4

OK 07. ConeiictBoBaTh | JINUHOCTHBIE pE3yabTaThl AOJKHBI OTpaxkarh B yactu | [IP6 8.  CdopmupoBaHHOCTH  yMEHHS  TPUMEHSTH
COXPaHEHUIO 9KOJIOTMYECKOTr0 BOCIIUTAHHUS: MOJIy4YeHHbIE 3HAHUS AJIsl 0OBSCHEHUS YCIOBHUI MPOTEKaHUS
OKpPY’Karollel Cpebl, - chOpMUPOBAHHOCTh  DKOJIOTUYECKON  KyJIbTYpHI, | GU3HUECKUX SBJICHUN B IpUpoie
pecypcocOepexeHuto, | MOHUMaHHE BIUSTHUS COLIMAJILHO-9KOHOMHYECKUX | U TUISE IPUHATUS MIPaKTUYECKUX pelieHui
MIPUMEHSTH 3HAHUS MIPOLIECCOB HAa COCTOSIHUE MPUPOIHOM U COIMANIbHOM Cpefibl, | B MOBCEAHEBHON KM3HHM JUIsl oOecredeHusl Oe30MacHOCTH
00 U3MEeHEeHUHU OCO3HAHHE  TIJO0ATBHOTO  XapakTepa  AKOJIOTMYECKUX | IPU OOpalleHUH ¢ OBITOBBIMU MPUOOPAMU M TEXHUYECKUMHU
KJIUMaTa, MPUHIUIIBI npo0iem; yCTpOICTBaMH, COXpaHEHUs 3J0POBbs U COOIIOJCHHS] HOPM
OepeKIIMBOTO - IUIAaHUPOBAaHHE U  OCYIIECTBICHWE JICUCTBUU B | DKOJIOTMYECKOTO TIOBEACHUS B OKpPYXKaWIIEH cpeae;
MIPOU3BO/ICTBA, OKpY’KaIoIllel cpejie Ha OCHOBE 3HAHUS 1eJIei YCTOMYUBOTO | MOHMMAaHUE HEOOXOJUMOCTH TMPUMEHEHHUS JIOCTHXKEHUN
3¢ heKTUBHO Pa3BUTHS YEIIOBEUECTRA; buzuku u TEXHOJIOT Ui
JeCTBOBATh aKTUBHOE HENPHUATHE JCHCTBUIA, NPUHOCSIIUX Bpea | A PAlMOHAIBHOTO MIPUPOIOTIOIH30BAHMS

B UpE3BBIUANHBIX OKpY’KaroleH cpee

CUTYaLMSIX

MK31.1. Onpenenats - TpOBEpPKa TEXHUYECKOTO COCTOSIHHSI aBTOMOOWIS B - BIIQJIETh OCHOBOTIOJIATralOIUMHU (PU3NIECKIMH MOHITUSIMH
TEXHUYECKOE JIBUKEHUH Y BEIMYMHAMH, XapaKTePU3YIOIHUMH (PU3HUECKUE TPOIIECCHI

3 VkaswiBatorcst [IK, syeMeHTHI KOTOPBIX (DOPMUPYET NPUKIAMHON MOMY/b (IPOPECCHOHATILHO OPHEHTUPOBAHHOE Ccoiepkanue) B coorBerctBuu ¢ ®IOC
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ANEKTPUUECKUX U

COCTOsIHUE - 3HaHME YCTpOIlCTBa M MpPHUHLUMIA JEHCTBUS CHCTEM U | (CBA3aHHBIMU c MEXaHUYECKUM JIBUKCHUEM,
aBTOMOOMIJIBHBIX MEXaHHU3MOB [BUTATels, PETYJUPOBKM M TEXHUYECKUE | B3aUMOJIECHCTBUEM TEN)

JIBUTATENEN IapaMeTpbl HCIIPABHOIO COCTOSIHUS ABUTATENIEH

IIK 1.2. Onpenenarp - 3HaHME yCTpOWcTBAa UM pabOThl IEKTPUYECKUX U | - BBIABJIATH 10 BHEIIHUM MIPU3HAKAM OTKJIOHEHHS OT
TEXHUYECKOE JIEKTPOHHBIX CUCTEM aBTOMOOMIIEH HOPMaJIbHOI'O TEXHUYECKOTO COCTOSIHUSI IPUOOPOB
COCTOSIHUE 3IIEKTPOOOOPYAOBAHHS AaBTOMOOMIIEH U IeaTh IPOTHO3

BO3MOJKHBIX HCUCIIPABHO cTeH

AIIEKTPOHHBIX CUCTEM - coOmonate Mepbl 0e30macHOCTHM Tpu  padoTe cC
aBTOMOOMIIEH. AIIEKTPOOOOPYIOBAaHUEM u ANIEKTPUYECKUMHU
VHCTPYMEHTaMHU

[IK 1.5. BeisBiATh
neQeKThl Ky30BOB,
KaOuH ¥ miaTthopm

- YMETh OTPeNeNATh Ae(heKThI U TIOBPEKACHUS Ky30BOB,
KaOuH ¥ miaTdopM aBTOMOOHIIEH
-  TpUHUMATh  pelIeHHus O  HEOOXOIUMOCTH |
1enecoo0pa3HOCT pPEeMOHTa W crnocobax — ycTpaHEHHS
BBISIBJICHHBIX HEUCIIPABHOCTEH, Ne(DEKTOB M MOBPEKICHUN

- 3HaTh NpEJETbHBIC BEIMYUHBI OTKJIOHEHHUH MapaMeTpoB
KYy30BOB, KaOUH U 11aTopm aBTOMOOUIIEH

[IK 2.1. OcyiiecTBasiTh

- TpPUMEHSTH OCHOBHBIE CBOWCTBA, KiaccuuKaluio,

- ompenenartb (u3MUECKUe M XUMHUYECKHEe CBONCTBA

QJICKTPHUYCCKHUX U
QJICKTPOHHBIX CUCTCEM

TEXHUYECKOE XapaKTePUCTHKH TPHUMEHICMBIX B MPOPECCHOHAIBHOHN | TOPIOYMX W CMAa30YHBIX MaTepuaioB. O0IacTH MpUMEHEHUS
o0CTyKMBaHUE JESITEIILHOCTH MaTePHAJIOB. MaTEpHAaJIOB

ABTOMOOMJIbHBIX

JIBUTaTeIeH

IIK 2.2. OcymmiecTBiIATh | - TPOBOJUTH JUATHOCTUKY TEXHUYECKOTO COCTOSIHHS | - yMETh M3MEpPSITh IapaMeTpbl JJICKTPUYCCKUX IICeTeH
TEXHUYECKOE MpUOOPOB  IJICKTPOOOOPYNOBAHUS  aBTOMOOWJICH 1O | JIEKTPOOOOPYIOBAaHHUS aBTOMOOMIICH

o0CITyKMBaHUE BHEIITHUM IPU3HAKAM

aBTOMOOMIIEH

[IK 2.5. OcymiecTBiaTh | -  HCIHOJB30BaTh  OKCIUTyaTAallMOHHBIE  MaTepuanbl B | - ONPEIENATh XapaKTEPUCTUKH JIAKOKPACOYHBIX MOKPBITUI
TEXHUYECKOE npodeccuoHANbHON N1eATeNbHOCTH, BBIOMpPATh MaTepuaibl | aBBTOMOOMIBHBIX Ky30BOB. O0nacTu np

oOcCITy>)KuBaHue HAa OCHOBE aHajiM3a HMX CBOMCTB I KOHKPETHOTO

ABTOMOOMJIbHBIX MIPUMEHEHHS

KY30BOB

peanusyemoii npogeccun/cnenuansHoctu CII1O.
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2. CTpyKTYypAa U cojiep:KaHue 0011e00pa3oBaTeIbHONH TUCHMILIHHBI

2.1 O0beM AUCHUNJINHBI M BBl Y4eOHOH padoThl

Bua yueoHoii paboTbl O0bem B
yacax

O0beM 00pa3oBaTeIbHONH MPOrpaMMbl AU CHUILTUHBI 139

OcHoBHoOe coaepxkanue’ 112

B T.4.

TEOPETUUECKUE 3aAHATUS 86

abopaTOPHBIC 3AHITHS 26

IIpodeccnoHabHO OPUEHTHPOBAHHOE Co/lepKaHue (CoAepKaHue 39

NPUKJIATHOTO MOYJIs1)°

IpomeskyTounas arrecranus (dk3amen)® 5

* OCHOBHOE COJEP)KAHHME BKIIFOYAET COJIEPKATENbHbBIE JIMHUU N0 y4eOHOMY mpeamery «Dusuka» (6a30BbId yPOBEHB)
denepanpHON 00pa30BaTENBFHON MPOrpaMMBI CpPETHETO 00IIero o0pa3oBaHus, YTBEPXKICHHON NMpUKa3oM MHIHHCTEpCTBA
npocBemmennst Poccniickoit @eneparmm ot 18 mas 2023 r. N 371 (B pemaxkumu Ilpukaza Munnpocsemennst Poccnn
ot 9 okTs10ps 2024 . N 704).

> TIpodeccHOHANBHO OpPHEHTUPOBAHHOE COJEPKAHUE MOXKET OBITH DACHPENEIEH0 MO pasieiaM  (Temam)
WM CKOHLIEHTPUPOBAHO B pazaene [IpuxiiaqHoil MOLymb.

® ®opma nMpoMeEKYTOIHOMN aTTECTAlMK U KOMYECTBO YaCOB, OTBOAMMBIX Ha €€ MPOBEICHHE, PEMIAMEHTUPYIOTCS yIEOHBIM
mianom OIT CITO
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2.2. TemaTnueckuii IVIaH U co/iePKAHUE TUCHMILTUHBI «PU3NKa)

CIIO)KEHHE CKopocTed. PaBHOMEpHOE W paBHOYCKOPEHHOE NpsIMOJMHEWHOE IBwKeHue. [ paduku
3aBUCHUMOCTH KOOpAHMHAT, CKOPOCTH, YCKOPEHHUsS, IMyTH W MEpPEeMELICHUS MaTepualbHONH TOYKU OT
BpemeHu. CBoOoaHOe majeHue. YCKopeHue cBoOoaHOro mnajaeHus. KpuBosiuHeiHOe IBHYKEHUE.
JIBuKeHHe MaTepHaJbHOW TOYKU MO OKPYKHOCTU C MOCTOSIHHOM MO MOJYJII0 CKOPOCTBHIO. YTJOBas
CKOPOCTbh, JIMHEHHast ckopocTh. [lepuon u yacrota obpamienus. LleHTpocTpeMuTeNbHOE YCKOpPEHUE.
Texuuyeckue ycTpoiicTBa U MPaKTHUECKOE MPUMEHEHHUE: CIIUIOMETp, ABMKEHHUE CHAPSIOB, LICTIHBIE U
peMEHHBIE TIepeadn

HpaKTI/I‘IeCKI/Ie SEIHSITI/ISI9

[IpakTueckue pabOTHI:

Ne |HammeHoBaHue Cogep:kanue yuefHOro MaTepHuajia (OCHOBHOE H IPO(ecCHOHAILHO OPHEHTHPOBAHHOE)', O0bem | Popmupyembie
ILII. |pPa3/ieJioB U TeM JJa00paTOpHbIE U MPAKTHYECKUEe 3aHATHUS, IPUKJIATHON MOAY./Ib (IPH HAJIMYMH) YacoB | KOMIIETEHIINH
1 2 3 4
Pa3nes 1. dusuka U MeTOIbI HAYYHOI' O NIO3HAHMUS 2
1-2 [Tema 1.1 Coaep:kaHue y4eGHOro MaTepuasia 2 OK 03
Beenenue dusmka - HayKa o pupojie. HaydHble METO b O3HAHMS OKPYXKAIONIEro Mupa. PoJib sKCIiepuMenTa u OK 05
TEOpUU B MPOLECCe MO3HAHMS MPUPOAbl. DKCIEpUMEHT B (¢u3uke. MojaenupoBaHue (U3NYECKUX
SIBJIEHUH U mpoueccoB. Hayunsie runoressl. @u3nyecKkrue 3aKOHbI M TEOPHH. [ paHUIbl MPUMEHUMO CTH
¢uznueckux 3akoHoB. [IpuHuMnI cooTBeTcTBUSA. Poibh 1 MecTo pu3uku B GOpMUPOBAHUN COBPEMEHHOM
Hay4YHOU KapTHHBI MUPa, B IPAKTUYECKOMN AESITEIBHOCTH JTHOAECH
Paznen 2. Mexanuka 18 OK 01
3-6 [Tema 2.1 Conepxanne y4e6HOro MaTepuajia 4 OK 02
Kunemarnka Mexannyeckoe naBvKeHHE. (OTHOCHTEIBHOCTh MEXaHMYECKOro JIBWKEHHA. (CucremMa OTcUerTa. OK 04
Tpaextopus. Ilepemenienue, cKOpocTh (CpeiHss CKOPOCTb, MIHOBEHHAs CKOPOCTb) M YCKOpPEHHE OK 05
MaTE€pPHAIBHOM TOYKHM, MX IPOEKIMHM HAa OCH CUCTEMBI KOOpAMHAT. CJO0)KEHHE INEepEeMEIEeHUN H OI?K%?

" ObpazopaTebHAsA OPraHU3alKs BOPABE CAMOCTOATENLHO ONPEAENTh MOCIeN0BATENLHOCT U3YYEHHs Pa3IeoB M TeM, BXOAAIMX B HUX, a TAKKE MepepaclpeaeaTh KOTU4ecTBO
4acoB ISl OCBOCHUsI OOYYAIONIMMHUCS y4e0HOTO MaTepuasia, ¢ Y4eTOM JIOTUKH (POPMHUPOBAHUS MPEIMETHBIX PE3yIbTaToOB, OOIMUX M MPO(ECCHOHANBHBIX KOMIIETCHIIHH,
MEXIIPEIMETHBIX CBS3€H ¢ APYrUMHA AUCIUILIMHAMHA 0011e00pa30BaTebHOrO 1 00IIerpodecCHOHaIBHOro MUKIIoB yaebrnoro miana OIT CITO.
8 [IK ®I'OC CIIO npodeccuy Uil CIelyUanbHOCTH JOIKHBI ObITh OTPasKEHb B COAEPKAHMH Y4eOHOTr0 MaTepuaa.

® Yachl npakTHYeCKUX pabOT Yu4TEHbl B COAEPKAHUU ydeOHOro MaTepuana U BXONAT B oOllee KOJIMYECTBO 4YacoB MO Teme. Uachl 1aGOpaTOpHBIX paboT U HpohecCHOHATLHO
OPUCHTHPOBAHHOTO CONEPKAHUSI YIUTHIBAIOTCS OT/IEIBHO.
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N3mepenne MrHoBeHHOW ckopoctu. MccinenoBaHue COOTHOLIEHUS MEKIY IYTSAMH, NPONICHHBIMU
TEJIOM 3a IIOCJIECI0BATEIIBHBIE PAaBHBIC IIPOMEXKYTKHM BPEMEHU IPU PABHOYCKOPEHHOM JBHXKCHHUM C
Ha4yaJbHOM CKOPOCTBIO, PaBHOM HYIIO. M3ydeHue ABMKEHUS LIapHUKa B BA3KOM KMAKOCTH. M3yueHue
JBUKEHMSI TeJa, OPOILIEHHOTO TOPU30HTAJIbHO

7-10

Tema 2.2
J/IlnHamuka

11-12

Conepxxanue yueOHOro MaTepuaJa

[IpuHnun otHocurensHOoCTH [amwites. IlepBoiit 3akoH HproToHa. MHEpuuanbHbIe CUCTEMBI OTCYETA.
Macca tena. Cuna. [lpuniun cynepno3unuiu cuil. Bropoit 3akon HeroToHa 1151 MaTepuaibHON TOYKU B
nHepuuansHoil cucreme otcuera (MICO). Tperuit 3akon HploToHa /Ui MarepHalbHBIX TOYEK. 3aKOH
BceMupHoro Tsarotenus. Cuma tsokectu. [lepBast kocMuyeckasi ckopocts. Cuiia ynpyrocTtd. 3akoH ['yka.
Bec Tena. Tpenue. Bunsl Tpenus (moxosi, ckonbxeHus1, kauenusi). Cuna tpenusi. Cyxoe tpenue. Cuna
TPEHMsI CKOJBXKEHHUS W cuia TpeHus nokos. Koapdumuent tpenus. Cuna CONpOTUBICHUS IPH
JIBUKEHUM Tella B KUAKOCTH WM Tasze. IlocrymarenbHoe M BpamiateabHOE ABHKEHHE aOCOIIOTHO
TBEPAOTrO Tejaa. MOMEHT CHJIbI OTHOCUTENBHO OCH BparmieHus. [lnedo cuibl. YciioBusi paBHOBECHS
tBepaoro tena B MCO. TexHuueckue yCTpOMCTBA M IMPAKTHUYECKOE NPUMEHEHUE: MOIIIUITHUKH,
JIBUKEHHE NCKYCCTBEHHBIX CITYTHUKOB

[IpakTuueckue paboOTHI:

Nzyuenne nBmxeHus: Opycka 1o HaKIIOHHOH MJIOCKOCTH O] ISHCTBUEM HECKOJIBKHX CHIIL.
HccnenoBanue 3aBHCUMOCTH CHJI YIIPYTOCTH, BOSHUKAIOIIHNX B 1e()OPMUPOBAHHON MPYKUHE H
PE3MHOBOM 00pas3Iie OT BEIMUMHBI X JAehopMaIiun

JlabopaTopHble 3aHSATHS

JlaboparopHas padoTta 1. MccnenoBanue ycinoBHii paBHOBECHS TBEPAOIO Tela, UMEIOIIETO OCh
BpalllCHUS

Tema 2.3

3aKOHEBI
COXpaHEHUS B
MEXaHUKE

Conep:xaHue y4eOHOIr0 MaTepuaa

Mexanuueckass pabota M MomHoOcTh. Kunernueckas sHeprus. IloTeHumanbHas sHeprus. 3aKoH
COXpaHEHMs MEXaHU4eCKOH sHepruu. PaboTta cuibl TSHKECTH U CUIIbl yripyrocTH. [IpuMeHenne 3akoHOB
coxpaHeHus. Vcnoabp30BaHne 3aKOHOB MEXAHUKU Uil OOBSICHEHUS JIBUKEHUs HEOECHBIX Tesl U Ul
pa3BUTHUS KOCMUYECKUX MCCIIEI0BaHUM, IPaHULBI IPUMEHUMOCTH KJIACCHUECKOM MexaHuku. ViMmynbe
MaTepUalIbHONW TOUKH (Teja), CUCTEMbl MaTEepUANIbHBIX TOYEK. MIMITyIbC CUIIBI U M3MEHEHHE UMITYIIbCa
Tesa. 3akoH coxpaHeHus umiyibca B MCO. PeaktuBHoe apimkenue. Pabora cuiabl. MOITHOCTB CHJIBI.
Kunernueckast sHeprus marepuaibHOM Touku. Teopema 00 M3MEHEHMHM KHHETHYECKOM >HEprum.
[lorenumaneHast osHeprusa. IloTeHuuanbHas SHeprust ymnpyro JeGOpMHUpPOBAHHON MPYKHUHBI.
[ToreHnumanpHast 3Heprust Tena BOMM3KM MoBepxXHOCTH 3eMid. IloTeHIManabHbIE U HEMOTEHLMAIbHbIE
cuiibl. CBs3b pabOTHl HEMOTEHIMAIBHBIX CHJI C U3MEHEHHEM MEXaHHYeCKOH SHepruu CHCTEMbI Tell.
3aKOH COXpaHEHHsI MEXaHMUYECKON PHEPIUU. YTIPYTrHUe U HEYNPYTrue CTOJKHOBEHUS
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[IpakTrueckue 3aHATHS

[IpakTuyeckue paboOTHI:

N3ydeHne cBs3W CKOpOCTEH Ten Mpu Heynpyrom yaape. MccinemoBaHue CBsi3M paOOTHI CHIIBI C
M3MEHEHHEM MEXaHUYECKOM 3Hepruu Tena.

Texnuueckue ycTpoiicTBa M MpPaKTHYECKOE MPUMEHEHUE: BOJOMET, KOMEp, MPYXKUHHBIA MHCTOJIET,
JBIKEHHUE UCKYCCTBEHHBIX CITYTHUKOB U PAKET.

Hcnonb3oBaHne 3aKOHOB MEXAaHUKU ISl OOBSICHEHHUS IBM)KEHMSI HEOECHBIX Tel M Il pa3BUTHUSA
KOCMUYECKUX HCCIIEIOBAaHUM, T'paHULbl TNPUMEHHMMOCTH KilaccHyeckoll wmexaHuku. Hmurarnms
HEBECOMOCTHU

JlabopaTopHble 3aHATUA

JlabopaTtopHast pabota 2. MccnenoBanue CBSI3U pabOTHI CUIIBI C U3MEHEHHEM MEXaHUYECKOW YHEPTUur
TeJIa Ha IPUMEPE PACTSHKEHHS PE3MHOBOTO KI'yTa

Paznen 3. MousiexyJsipaasi pu3nka U TEpMOANHAMHUKA
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Tema 3.1

(OCHOBBI
MOJIEKYJISIPHO-
KUHETHUYCCKOM
TEOpUHU

Conep:kaHue y4eOHOro MaTepuaJsia

OCHOBHBIE TIOJIO)KCHHUSI MOJICKYISIPHO-KHHETUYECKOW TEOpUM W WX OIBITHOE OOOCHOBAaHWE.
bpoynoBckoe asmxenue. Juddys3usa. Xapakrep IBWKEHUS W B3aUMOJICHCTBUS YaCTHI[ BEIECTBA.
Mopenu cTpoeHus Ta30B, )KUAKOCTEH U TBEPABbIX Tell M 00bSICHEHHE CBOMCTB BELIECTBA HA OCHOBE 3THUX
Mozened. Macca u pasmepsl mosiekyn. KommdectBo BemectBa. Iloctosinnas ABoraapo. Temosoe
paBHOBecue. Temneparypa u ee usmepenue. lllkana remneparyp Llenbcus. Moaens uaeaabHOro rasa.
OcHOBHOE ypaBHCHHE MOJEKYISAPHO-KMHETHYECKOW TEOpUHM HACaTbHOTO Tasza. AOcotoTHas
TEeMIepaTypa Kak Mepa CpelHel KMHETHYEeCKON SHEepruu TEIUIOBOro JABMKEHHUs yacTull rasa. [llkama
temnepatyp KenbBuHa. ['a3oBbie 3akoHbl. YpaBHeHue MenaeneeBa-Kianeiipona. 3akon JlanbToHa.
N3ompornieccsl B neaqbHOM T'a3e ¢ OCTOSTHHBIM KOJIMYECTBOM BellecTBa. I paduueckoe npeacraBicHue
M30IIPOLIECCOB: U30TEPMa, U30X0pa, n300apa. TexHuueckue ycTpoiicTBa U MPaKTUUYECKOE TPUMEHEHHE:
TEPMOMETP, bapoMeTp

HpaKTI/I‘IeCKI/Ie 3aHATUA

HpaKTI/I‘IeCKI/Ie pa6OTbIZ I/I3MepeHHe MacCcChl BO31yXa KJ1aCCHOM KOMHaTe. HccnenoBanue 3aBUCUMOCTHU
MCKAY MapaMeTpaMu COCTOSHUS PA3PCIKCHHOI'O I'a3a

JlabopaTopHbIe 3aHATHS

JlaGopatopHas pabota 3. M3yueHne 0JHOTO U3 N30IPOLIECCOB

Tema 3.2

(OCHOBBI
TepPMOIMHAMUKU

Conepxanue yueOHOro MaTepuaJa

BHYTpeHHHH SHEPTUs. PaGora u TCIUIONCpEeaala. KoanyuecTBo TEILIOTHI. ypaBHeHI/Ie TCIIJIOBOTI'O
Oananca. HepBoeHaqano TCPMOJANHAMUKH. A,[[Ha6aTHLIfI mpounecc. BTOpOC Ha4YaJlI0 TCpMOJUHAMUKHU.
TennoBble ABUTaTEIN. KHI[ TCILIOBOI'O ABUTATCIIA. OxpaHa MMPpUPO L. TepMOJII/IHaMI/I‘-IeCKaH cucrema.

OK 01
OK 02
OK 03
OK 04
OK 05
OK 07
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BHyTpeHHss sHeprust TepMOANHAMHYECKOW CUCTEMBI U CIOCOOBI €€ M3MEeHEeHUs. KoMM4ecTBO TemIoTh
u pabora. BHyTpeHHsAs 5SHeprusi OJHOATOMHOTO WACAIBHOTO Tas3a. Buasl Teronepenayu:
TEIUIONPOBOAHOCTh, KOHBEKLIUS, N3TydeHHE. Y IebHasl TEMIIOEMKOCTD BelllecTBa. KonuecTBo TEmIoThl
npu tertonepenade. llonarune o6 amumabatHoMm mpouecce. [lepBbli 3aKOH TEPMOJIUHAMUKHU.
[TpumeHneHue mepBoro 3ak0Ha TEPMOIMHAMUKH K M3omporieccaM. [ paduueckast mHTEpIpeTanus padoThl
ra3za. Bropoii 3akoH TepmonuHamuku. HeoOpaTtumocTs mporieccoB B mpupoje. TeroBble MallMHBI.
[IpuHnunsr fgeiicTBus TemnoBbIX MawmuH. IIpeoOpazoBaHuss SHEpruuM B TEIUIOBBIX MAIIMHAX.
Koaddumuent nonesnoro aeiictus terioBoit mamuHel. [{ukn KapHo u ero koadduirieHT nojie3Horo
NeNcTBUS. DKOJIOrHUecKre MpoOieMbl TEIUIOAHEPIeTUKH. TeXHUUECKUEe yCTPOMCcTBa M MPAKTUYECKOE
MIPUMEHEHHE: IBUTaTe]Ib BHYTPEHHET0 CropaHusi, ObITOBOM XO0JIOAWJIBHUK, KOHAULUOHED

JlabopaTopHble 3aHATHA 2
JlabopaTtopHnast pabota 4. M3mepenne yeapHON TEMI0EMKOCTH

Tema 3.3 Conep:xaHue yueOHOro MaTepuaJa 4

ArperatHble [Tapoo6pazoBanue u konaeHcanus. Mcnapenue u kunenue. AOCONIOTHASE U OTHOCUTENbHAS BIQXKHOCTD

COCTOSIHUS Bo3nyxa. HaceblieHHsli map. YaenpHas TeIuioTa mapooOpa3oBaHUs. 3aBUCHUMOCTb TEMIEPATyphI

BCIICCTBA U KUIIEHUsI OT JaBieHus. TBepmoe Teno. Kpucramnmdaeckue n amopdHbie Tena. AHU30TPOMHS CBOWCTB

(bazoBbIe kpuctaymoB. JKuakue kpuctauibl. CoBpeMeHHble Marepuaibl. [lmaBieHHe M KpUCTaJIH3aIus.

MepeXOabl VYnenpHas Ternora miasiaeHus. CyomuManusi. Y paBHEHHE TEIUIOBOTO OaaHca
[IpakTruueckue 3aHATHS
[IpakTrueckas padoTa: TeXxHHUECKHE YCTPOMCTBA M IPAKTUUCCKOE IPUMEHEHHUE: TUTPOMETP U
MICUXPOMETP, KAJOPUMETP, TEXHOJIOTUH MOTY4YE€HUs COBPEMEHHBIX MAaTEPHUAJIOB, B TOM YHUCIIE
HAaHOMATEPHAJIOB, 1 HAHOTEXHOJIOTUU
JlabopaTopHble 3aHATHA 2
JlaGopaTtopHas pabota 5. OnpeneneHre BIaXHOCTH BO3/IyXa

Pazjgen 4. DiiekTpoauHAMUKA 28

Tema 4.1 Conepxanue yueOHOro MaTepuaJia 8 OK 01

DNEeKTpOCTaTHKA | DIIEKTpHU3alus Tel. OJEKTPUYeCKUuil 3apsi. J[Ba Bupa siieKTpUyecKux 3apsioB. [IpoBOJHUKH, OK 02
JTUDIIEKTPUKUA U TIOJYNPOBOJHUKU. 3aKOH COXPAaHEHHUs DIEKTPHUUECKOro 3apsja. B3aumoneicTBue OK 03
3apsnoB. 3akoH Kynona. TodeuHblil 35eKTpuyeckuil 3apsia. DnekTpudeckoe noje. HanpspkeHHoCTh OK 04
3NEeKTpUYecKoro mnoJid. [IpuHIun cynepno3uuuy 3JIeKTpUYecKUX mosied. JIMHuM HanpshKeHHOCTH OK 05
anekTpudeckoro mois. Pabora cun snexrpocratuueckoro noms. [loreniman. Pa3HocTs moTeHIIMANOB. OK 07

HpOBO,[[HI/IKI/I U JUOJICKTPUKU B JJICKTPOCTATUYCCKOM IIOJIC. I[I/ISJ'IGKTpI/ILIeCKaH MMPOHUITACMOCTb.
3J'IeKTp0€MKOCTB. KOH,[[CHC&TOp. 3J'IeKTp0€MI(OCTB IJIOCKOTO KOHACHCATOPA. 9Hepr1/m 3apSAKCHHOT'O
KOHIACHCATOPA
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[IpakTrueckue 3aHATHS

[IpakTudeckue paboThl: M3MepeHHe 3IEKTPOEMKOCTH KOHACHcaTopa. TeXHWYECKUe yCTpPOWcTBa W
IIPAKTUYECKOE MPUMEHEHHE: IEKTPOCKOII, JJIEKTPOMETP, IIEKTPOCTATHYECKAs 3aIUTa, 3a3€MJIICHUE
AIIEKTPONTPUOOPOB, KOHJICHCATOP, KOMMMPOBAJILHBIN anmapar, CTPYHHBIN IPUHTEP

Tema 4.2

TTocTosTHHBIHM
PIEKTPUYECKUI
TOK. TOKI B
[pa3JIMYHBIX
cpenax

Conepxxanue yueOHOro MaTepuaJa

DNeKTpUUYECKU TOK. YCIIOBUS CyHIECTBOBAHUS 3JIEKTpUUECKOro toka. Mcrounuku Toka. Cuiia Toka.
[Mocrostuueiii Tok. Hampspkenuwe. 3akoH Oma aisi ydacTka I€NU. DJIEKTPUYECKOE COMPOTHUBIICHHE.
VYnensHoe compoTuBieHue BemecTBa. [locienoBarenbHoe, NMapauieIbHOE, CMEIIAHHOE COECIMHEHHUE
MIPOBOJHUKOB. PaboTa anexkrpuyeckoro Toka. 3akoH /[xoynsa-Jlenna. MomHOCTb 2JIEKTPUUYECKOTO TOKA.
DNeKTpOABMKYIasi CUjla M BHYTPEHHEE COMNPOTHUBIIEHWE UCTOYHMKA TOKa. 3akoH OMa Jyis MOJIHOM
(3aMKHYTOM) anekTpudeckoil menu. KopoTkoe 3ambikaHue. DJIEKTPOHHAs MPOBOJAUMOCTH TBEPABIX
METaJJIOB. 3aBHUCUMOCTb CONPOTHUBIIEHUS METAJUIOB OT TemrepaTypbl. (CBepXIpOBOIUMOCTb.
OnexTpuueckuil Tok B BakyyMme. CBoMCTBa 31eKTPOHHBIX MMydkoB. [TomynpoBonuuku. CoOcTBEeHHas U
IIPUMECHAs MPOBOJAMMOCTh IOJYNPOBOJHUKOB. CBoiicTBa p-nN-mepexoaa. IlomynpoBoaHMKOBBIE
npuOOpHl. DJEKTPUYECKHII TOK B pPAacTBOpax U pacijiaBaX 3JIEKTPOJIUTOB. IEKTPOJIUTHUYECKAS
JTUCCOLMANU. DJIEKTPOIU3. DIECKTPUUECKU TOK B razax. CaMOCTOSTENbHBI U HECAMOCTOSITEIbHBIN
pazpsa. Monnus. [1nazma

[IpakTruueckue 3aHATHS

[IpakTrueckas padoTa: TeXHHYECKHE YCTPOMCTBA U TPAKTUUECKOE IPUMEHEHHUE: aMIIepMET),
BOJITMETP, PEOCTAT, HCTOYHUKH TOKA, 3JIEKTPOHArpeBaTeIbHble MPUOOPHI, AIIEKTPOOCBETUTEIBHbBIE
pUOOPHI, TEPMOMETP CONPOTUBIICHHUSI, BAKYYMHBIN JUOMA, TEPMUCTOPHI U (POTOPE3UCTOPHI,
MIOJIYIIPOBOAHUKOBBIN MO/, TaJIbBAHUKA

JlaGopaTopHble 3aHSITHS

JlaboparopHas paboTa 6. M3ydeHune cMeaHHOTO COeIMHEHUST PE3UCTOPOB.
JlaboparopHas paboTa 7. MI3mepeHue 1eKTpoABIKYIIEH CHIIbI HCTOYHHUKA TOKa M €T0 BHYTPEHHET O
COMPOTHUBIICHUS

Tema 4.3

MaruutHO€E
roJe.
DJIEKTPOMAarHuT
Hasi MHTYKIIHS.

Conepxanue yueOHOIro MaTepuaJia

[TocTrossHHBIE MarHuThl. B3amMmoaelcTBHE TOCTOSIHHBIX MArHMTOB. MarHuTHoe Tmone. BekTtop
MarHuTHOM MHAYKIMU. [IpUHIMI Cynmeprno3uuu MarHUTHBIX ToJei. JIMHUM MarHUTHOW WHIYKIIHH.
KapTtuna nuHM MArHUTHOW MHIYKIIUU TOJISl MOCTOSIHHBIX MarHUTOB. MarHUTHOE TOJie TPOBOJAHMKA C
TokoM. KapTuHa THHHMI MHAYKIMHA MarHUTHOTO TOJIS JJIMHHOTO MPSIMOTO MPOBOJAHHUKA U 3aMKHYTOTO
KOJIBLIEBOTO MPOBOJAHMKA, KaTYyIIKH ¢ TOKOM. OnbIT DpcTeaa. B3anmoaelicTBre NPpOBOIHUKOB C TOKOM.
Cuna Amnepa, ee Moayiab U Hampasienue. Cuia JlopeHua, ee MOAoyiab M HampaBieHue. [[BuxeHue
3apsHKEHHONW YacTUIbl B OJHOPOJHOM MarHUTHOM mose. PaGorta cuibl Jlopenna. SIBnenue
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JIEKTPOMArHUTHOM MHAYKUMU. [IOTOK BEKTOpa MAarHUTHOW MHAYKUMHU. OJIEKTPOABIKYILAS Ccuja
UHIYKIHMUA. 3aKOH OJJIEKTpoMarHuTHoW wuHAykuuun @Papanes. BuxpeBoe »sieKTpuueckoe IOJE.
DONEeKTpOABMKYIIAsl CUla MHAYKIUU B MPOBOJHUKE, ABMXKYILIEMCS IOCTYNAaTE€IbHO B OJHOPOIHOM
marautHoM Tiosie. [IpaBuno Jlenma. MHIyKTUBHOCTh. SIBIEeHME CaMOWHIYKIMH. DJIEKTPOABHXKYIIAs
CHJIa CAMOMHJIYKIIMHM. DHEPrHsi MATHUTHOTO 10JI KATYLIIKK C TOKOM. DJIEKTPOMAarHUTHOE 110J1€

[IpakTrnueckue 3aHATHS

[IpakTueckue paboThl: VM3ydeHre MarHUTHOTO MOJISt KATYIIKUA C TOKOM.
TexHnueckre ycTpoMCTBA M IPAKTUYECKOE NPUMEHEHHUE: MOCTOSHHBIE MAarHUThI, 3JEKTPOMAarHMTHI,
JJIEKTPOJIBUTATEIb, YCKOPUTEIH JJIEMEHTAPHBIX YAaCTUL, UHAYKIIMOHHAS I€Yb

JlabopaTopHble 3aHATHA

JlabopaTtopHnast pabota 8. MccnenoBanue neiCTBHS MOCTOSTHHOTO MarHuTa Ha paMKy ¢ TOKOM
JlabopaTtopHnast pabota 9. MzydeHue siBJIeHUS AIEKTPOMArHUTHON MHIYKITHH

Pazgen 5. Kosie0anusa u BOJIHBI
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Tema 5.1

MexaHndecKkie
V4
PIEKTPOMArHUTH
bIe KOJICOaHUs

Conep:kanue y4eGHOro MaTepuaJia

KonebarenpHast cuctema. CBoOOaHBIE MexaHWYecKkHe KosieOaHus. [apMoHHMYecKHe KoeOaHuUs.
[Tepuon, wacrora, amruiutyna u ($asza konedanuit. [Ipy>kuHHBIA MasTHUK. MaTeMaTHYECKUN MasTHUK.
VYpaBHeHune rapMoHudeckux koseOanuil. [IpeBpaiieHne ’Hepruu mMpu rapMOHUYECKUX KOJEOaHUSX.
Konebatenpubiii koHTYp. CBOOOJHBIE AJIEKTPOMArHUTHBIE KOJIEOAHUS B WIACATHBHOM KOJEOATEIbHOM
KOHType. AHJIOTHS MEXKIy MEXaHHYECKUMH U 3JEKTPOMarHUTHBIMH KosiebaHusiMu. dopmysa
Tomcona. 3akoH coXpaHEHHs SHEPTHHM B HJACATLHOM KojebarenbHOM KOHType. IlpencraBienne o
3aryxalolmux KoyiebaHusX. BbIiHyXJeHHble MexaHudeckue kosiebanus. Pe3onHanc. BbIHyXIeHHBIE
ANIEKTPOMarHuTHhIe KosieOaHus. IlepemeHHblid Tok. CHHYCOMAAIBbHBIA TIEPEMEHHBIH TOK. MOIIIHOCTh
MEPEeMEHHOTO TOKAa. AMIUIMTYIHOE M JCHCTBYIOIEe 3HAUEHUE CHJIbI TOKAa M HAMpPsDKEHUS.
Tpanchopmarop. IIpousBoacTBo, nepenada u NOTpeOICHUE IEKTPUUECKON SHEPTUU. DKOJIOTHYECKHE
PUCKM TIPU TMPOU3BOJCTBE DJIEKTpUUECKON sHepruu. KymbTypa HCIOIB30BaHUS DJIEKTPOSHEPTUU B
MTOBCEIHEBHOM JKU3HU

HpaKTI/I‘IeCKI/Ie 3aHATUA

HpaKTI/I‘IeCKI/Ie pa6OTbIZ HccnenoBanue 3aBUCUMOCTHU nepuoaa MalibIxX KoJIEOaHUH rpy3a Ha HUTH OT
JUIMHBI HUTU 1 MACCBI I'py3a. Texnnuueckue YCTpOﬁCTBa " NPAKTUYICCKOC IIPUMCHCHUC! 3HeKTpH‘leCKI/II>'I
3BOHOK, '€CHCPATOP HNEPEMCHHOT'O TOKA, JIMHUUN 3JICKTPOIICPpEaAaAY

JlabopaTopHble 3aHATHSA

Ha6opaTopHas[ pa60Ta 10. HccnegoBaHue MNEPEMCHHOT'O TOKA B IICTIN M3 ITOCICAOBATCIBHO
COCAMHCHHBIX KOHACHCATOPA, KaTYIIKH U PE3UCTOPA

Tema 5.2

Conepxanue yueOHOIro MaTepuasia

OK 01
OK 02
OK 04
OK 05
OK 07
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MexaHUJeCcKne
1
PIEKTPOMArHUTH
BIC BOJTHEI

Mexanudeckue BOJIHBI, YClIOBHUsS pacnpocTpaHeHus. Ilepuoa. CKOpoCcTh pacnpoOCTpaHEHUS U JJIMHA
BoJHEL. [lomiepednsle U mpo1oJibHbEIC BOJHEL. MHTEpdepenins u audpakins MEXaHUIECKIX BOJH. 3BYK.
CxkopocTts 3ByKa. [ poMkocTh 3Byka. Beicota Tona. TemOp 3Byka. D1eKTpOMarHuTHBIE BOJIHBI. Y CIIOBUSA
W3JIyYEHHS JIEKTPOMArHWTHBIX BOJIH. B3aumHas opueHrtauus BektopoB E, B, v B anekTpomMarautTHou
BojHE. CBOWMCTBA 3JICKTPOMArHUTHBIX BOJIH: OTPKEHHUE, MPEIOMIICHHUE, MOJSIpU3anus, TuQPaKITHs,
unTepdeperiusa. CKOpocThb NIEKTPOMArHUTHBIX BOJTH. LlIkama anekTpoMarauTHeIX BOJIH. [IpuMenenue
AJIEKTPOMArHUTHBIX BOJIH B TEXHUKE U ObITY. [[pUHIIMTIBI painoCcBs3u U TeneBuieHus. Paauonokanusi.
DNEeKTPOMarHUTHOE 3arps3HEHNE OKPYKAIOILEN CpeJibl

[IpakTrueckue 3aHATHS

[Ipaktuueckass pabora: TexHuyeckue YCTPOMCTBA M MPAKTHUYECKOE IMPUMEHEHUE: MY3BbIKaJIbHbIE
I/IHCTPYMGHTI)I, y.]'II)Tpa?;BYKOBaSI JUAarHoCTukKa B TEXHUKE U MCEIHUIIUHE, pa;lap, paI[I/IOHpI/IéMHI/IK,
TeJIeBU30p, aHTeHHa, Tenedon, CBU-neun

Tema 5.3
Onrtuka

I'eomerpuueckas ontuka. [IpsMonuHeiiHOe pacipoCTpaHEHHE CBETa B OJTHOPOAHOM cpexe. JIyu cBera.
Toueunsrit ucTouHMK cBeTa. OTpaxkeHHe cBeTa. 3aKOHbI OTpakeHus cera. [locTpoenne n3odpaxeHuit
B TuIOCKOM 3epkaie. IIpemomnenue cBera. 3akoHBI TpesloOMJICHUST cBeTa. AOCONIOTHBIN TOKa3aTelh
npenomiieHus. [lonHoe BHyTpeHHee oTpakeHne. [IpenenpHblil yroil HOJIHOTO BHYTPEHHETO OTPaKEHUSL.
Hucnepcust cBera. CnoxHbIil coctaB Oemoro cBera. [Iper. Cobuparomme u pacceuBaroIue JIHMH3BI.
Tonkas imH3a. POKYCHOE pacCTOSIHUAE M ONITHYECKas cujia TOHKOM JuH3BL. [locTpoeHune n3o0pakeHnit
B COOMPAIOIINX M PACCEUBAIOIINX JIMH3aX. DOpMyia TOHKOHN JIMH3BL. YBEIUYCHHE, JaBAEMOE JIMH30M.
[Ipenenbl MPUMEHUMOCTH TEOMETpUYECKOW onTuku. BosiHOBas ontuka. MHTepdepeHmms cpera.
KorepenTHbie HCTOUHUKU. Y CIIOBUS HAOMIOIEHUSI MAKCUMYMOB 1 MUHHUMYMOB B UHTephEpEeHINOHHON
KapTHHE OT JIBYX CHH(}a3HBIX KOTE€PEHTHBIX HICTOUHUKOB. J{udpakius cera. udpakunoHHas pemieTka.
VYcnoue HaOMIOJAEHHS TJaBHBIX MaKCUMyMOB MpH MaJeHMM MOHOXPOMAaTHYECKOIO CBeTa Ha
TudpakiMoHHYI0 pemieTky. [lonspusamnus ceeta

HpaKTI/I‘IeCKI/Ie 3aHATUA

HpaKTI/I‘IeCKI/Ie pa6OTbIZ Ha6JHOI[CHI/IC JUCIICPCHU CBCTA. Texuuueckue YCTpOﬁCTBa U ITPAKTUYCCKOC
MIPUMCHCHUC: OUKH, JIYIIA, q)OToannapaT, HpOGKHHOHHLIfI alrapart, MUKpOCKOII, TCIICCKOII,
BOJIOKOHHAas OIITHKA, I[I/I(i)paKI_II/IOHHaSI peUICTKa, MOJAPONI, TCICCKOII

JlabopaTopHble 3aHATHSA

Jlaboparopnas padota 11. Onpenenenue nmokasaremis NPEIOMICHHS CTEKIa
JlaboparopHas pabota 12. MccnenoBanue cBOWCTB H300paskeHU B JIMH3aX

Pazgen 6. OcHOBBI clleUAIbHOI TEOPHH OTHOCHTEJIBLHOCTH

Tema 6.1

\ Conepxanue yueOHOro MaTepHuaJa

OK 01
OK 02
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(OCHOBBI TEOPUU
OTHOCHUTEIIEHOCT
7}

I'panuubsl  NPUMEHMMOCTH — KJIacCHMYECKOM  MexaHuku. [locTynaTel  cnenuanbHOM — TEOopuu
OTHOCHUTEJIBHOCTU: UHBAPUAHTHOCTb MOJYJII CKOPOCTH CBETa B BAKyyMe, IPHUHIMII OTHOCUTEIIBHOCTU
OliHmTeiiHa. OTHOCUTENBHOCTh OJAHOBPEMEHHOCTH. 3aMEIJIEHUE BPEMEHM M COKpAIlEHHUE JUIMHBI.
OHeprus M UMIOYJIbC PEIATUBUCTCKONM yacTHLbl. CBS3b Macchl C DJHEPrUEH U UMILYJIbCOM
PENSATUBUCTCKON YacTULIbl. DHEPIHsl IOKOSI CBOOOTHOM YaCTUIIbI

OK 04
OK 05
OK 07

Pa3nen 7. KanroBasi puzuka

12

Tema 7.1

JIIEMEHTBI
KBAHTOBOM
OIITHKH

Conep:xanue yueOHOro MaTepuaJa

®ortonsl. Gopmyna Ilnanka cBsi3u sHepruu (HOTOHA C €ro 4acTOTOM. DHEprus U UMMYJIbC (POTOHA.
OtxkpsiTue u uccnenoBanue porordpdexra. OnbiTel A.I'. Cronerosa. 3akonsl GoTodddekra. YpaBHeHHE
OiHmTeitHa st potoadpdexra. "Kpacnas rpanuna"” dorosddexra. JlaBnenue csera. Ombitol [1.H.
JlebeneBa. Xumuueckoe neiicTBue cBeTa. TeXHHMYECKHE YCTPOMCTBA M IPAKTHYECKOE MPUMEHEHHE:
(dhoTormeMenT, (HOTONATYNK, COTHEUHAsI OaTapesi, CBETOAHO]T

Tema 7.2

CtpoeHue aToma

Conep:kanue y4eGHOro MaTepuaJia

Mogens atoma Tomcona. OnbiThl Pezepdopaa no paccesnuro -uactuil. [lnanerapHas Mojaenb aroma.
[Tocrynater bopa. U3nydenue u noronieHne GOTOHOB MpH MEPEXOIE aTOMA C OJTHOTO YPOBHS SHEPTUHU
Ha apyroil. Bunel ciektpoB. CiekTp ypOBHEM 3HEPruM aToma Bo10poaa. BoHOBBIE CBOMCTBA YaCTHII.
Bonnsl ne bpoiina. KopnyckynsipHo-BoJiHOBOM yann3M. CIIOHTAHHOE U BBIHY)XIAEHHOE H3JIyYEHHUE.
Judpakuusi >J€KTPOHOB B KpUCTA/UIaX. YCTPOWCTBO W TPHHIMI paOOTHI ja3zepa. TeXHUYECKUE
yCTPOMCTBA U MPAKTUYECKOE MPUMEHEHHUE: CIEeKTpalbHbIA aHAINU3 (CIEKTPOCKOIN), Jla3ep, KBaHTOBBIN
KOMIIBIOTEP

HpaKTI/I‘IeCKI/Ie 3aHATUA

[IpakTnueckas pabora: Habmrogenue auHeiuaToro crnekrpa

Tema 7.3

ATOMHOE SApO

Conep:xanue y4e0OHOro MmaTepuaja

OKCIIEpUMEHTHI, JAO0Ka3bIBAIOIIUE CIIOKHOCTb CTPOCHHUA sapa. OTKpBITHE PaAMOaKTUBHOCTH. OIBITHI
Pesepdopna mo onpeneneHuto coctaBa paJuioakTUBHOTO n3nydeHus. CoiicTa anbda-, 6eta-, raMmma-
U3llydeHus. BnusiHMe pasiuoaKkTUBHOCTH Ha JKUBBIE OpraHu3Mbl. OTKpBITHE IPOTOHA M HEUTPOHA.
Hyxnonnas monens siapa ['eitzen6epra-MBanenko. 3apsin siapa. MaccoBoe yucio saapa. M3otomsl.
Anba-pacnan.  DJEKTPOHHBIM W TO3UTPOHHBIN  Oera-pacman. ['amma-uznyuenue. 3akoH
paZMoaKTUBHOTO paclaja. DHEprusl CBSA3M HYKIOHOB B sjape. SaepHble cuibl. [ledekt macchl sapa.
Snepubie peakuuu. Jlenenue u cuHTes saep. SnepHsiil peaktop. TepMosinepHslit cuntes. [Ipobnemsl u
MIEPCIIEKTUBBI SIAEPHON DHEPreTUKU. DKOJIOTUYECKUE ACHEKTHI SACPHOW DHEPreTUKH. DJIEMEHTapHBIE
gacTulpl. OTKpbITHE MO3UTPOHA. MeToasl HAOMIONCHMS W PErHCTPallMU 3JIEMEHTApHBIX YacTHIl.
DyHaMeHTaIbHbIE B3auMoelcTBus. EqMHCTBO pu3ndeckoit KapTHHBI MUpa

HpaKTI/I‘-IeCKI/Ie 3aHATUA
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[Ipaktuyeckue paboTel: MccnenoBanue TpeKOB 4acTHIL (110 TOTOBBIM (poTorpadusim).
TexHuueckue ycTpOMCTBA M NPAKTUYECKOE NPHUMEHEHHUE; JO3UMETp, KaMepa BuibcoHa, saepHbIN
peakTop, aToMHas bomba

Pa3nesn 8. DiieMeHTHI ACTPOHOMMH U ACTPOPU3MKHU 8
Tema 8.1 Conepxxanue yueOHOT0 MaTepHaJia: 6
DJIEMEHTBI Oranel pa3BuUTUS acTpoHOMHUM. [IpHuKiagHOE M MHPOBO33PEHUYECKOE 3HAYEHHE AaCTpPOHOMMH. Bun
ACTPOHOMMH 3Be3nHOTO Heba. Co3Be3aus, ipKUE 3BE3/Ibl, TUIAHETHI, X BUIUMOE ABMxKeHue. CoHeYHas cucTeMa.

1 actpopusuku | TTnanersl 3eMHOM rpynmbl. [lnanersi-rurantsl. Mansie Tena Conneunoi cucremsl. Costnie, Gotochepa
u armoctepa. ConHeyHas akTHBHOCTh. Mcrounuk sHeprum CosHIIA W 3Be3/. 3BE3[Ibl, UX OCHOBHBIC

XapakTepuCTHKU. J[uarpamma  '"CHEKTpalbHBI  KJIacC - CBETUMOCTH'. 3BE3/bl  TJIABHOM OK 01
MOCJIEA0BAaTEILHOCTH. 3aBUCUMOCTE "'Macca - CBETUMOCTL" [JIsl 3B€3]1 INIaBHOM MOCIEI0BATEILHOCTH. OK 02
Bayrpennee crpoenue 38e31. CoBpeMeHHBIE TPEICTABICHUS O TTPOUCXOKICHUH U dBoTroIuK CoJHIa OK 03
Y 3Be€3]1. DTalbl )KU3HHU 3Be311. Mueunslii [1yTe - Hama ["anaktuka. CnupanbHas crpykrypa ["anmakTuky, OK 05
pacrnpenenenue 38e31, rasa u npuid. [lomoxenue n newxenne CouHia B ['anaktrke. TUMbl ralakTHK. OK 07

[Tnockas u chpepuyeckas noacucremsl [anaktuku. PaguoranakTuku v kBa3apbl. YepHbIe bIPhI B Apax
ranaktuk. Bcenennas. Pacmupenne Bcenennoil. 3akon Xa0O06ma. Pazberanme ramaktuk. Teopus
Bonemoro B3peiBa. PenmkroBoe mimydenune. MacmrabHas ctpykrypa BceenmenHoil. MeraranakTuka.
Hepemennsie npo0ieMbl acTpPOHOMUU

JlabopaTopHbIe 3aHATUA 2
JlabopaTtopHnas padota 13. HaGmroaeHus: HEBOOPYKEHHBIM TJIa30M C HUCIOJIb30BAaHUEM KOMITBIOTEPHBIX
MIPWIOKEHUN [UISL OTpENIeICHUsI MOJI0KEHHUsI HEeOECHBIX OOBEKTOB Ha KOHKPETHYIO JaTy: OCHOBHBIE
co3Be3qiusi CeBepHOTo MOIyIIAPHsl U SIPKHUE 3BE31bI

IMpodecconaLHO OPHEHTHPOBAHHOE COiepKaHue (coep:kaHue PUKJIATHOro Moays) > 32 OK, IIK

10 TIpodeccHoHanbHO OPMEHTHPOBAHHOE COAEPkKAHHME UIs GA30BOI0 YPOBHS M3YYEHHs NUCHMILIMHBI «DH3UKa» C PACHIMPEHHBIM H3YyYEHHEM OTAEbHBIX Pa3/IeioB, UMEOLIMX
HauboJee BaXKHOE 3HAUCHHE JUIS TTOCIIEIYIOMIEro N3ydeHus o0menpodecCHoHaIbHbIX UCIUIUTHH U npodeccroradbHbx Moayneit @I'OC CIIO, moxeT OBITh MPENCTABICHO B IBYX
BapHaHTaxX: B BUJE MPUKIATHOTO MOJYJISI, HEMOCPEACTBEHHO HAMPABICHHOr0 HA (OPMHUPOBAHKE ONHON WK Oosee MpodeccHOHANbHBIX KOMIETSHIUH, KaK MPaBUIIO, CBI3aHHBIX C
MOJTYYEHHUEM MPAKTUUECKUX HABBIKOB, WM B BUJIE MPO(ECCHOHAILHO OPUEHTUPOBAHHOTO COJIEPIKaHMS, HAMIPABICHHOTO Ha YrIyOJIeHHOE U3yUeHHEe TeM pa3ziena, pelieHHe OOIbIIEero
KOJIMYECTBA MPAKTUUECKUX 3a/1a4, KEHCOB U BBIMIOJIHEHUE IOTIOIHUTENBHBIX JIA00PATOPHBIX pa0d0T, MHTEIPHUPOBAHHBIX C KOHKPETHOH 00MIENPOpEeCCHOHATBHON TUCIUTLTHHOIM.

* B paMKax Kypca MOT'YT OBbITh IPOBE/ICHbI HHTETPUPOBAHHBIE 3aHATHS C YUETOM COACPIKATEILHBIX MEXIIPEMETHBIX CBs3€H M0 IBYM U OoJiee 00111e00pa3oBaTeIbHBIM TUCIUILTHHAM:
- MaTtemaTHKa: pellieHne CUCTeMbl YpaBHEHHH, JMHeHHas (QyHKIws, napadoia, rumnepOoia, ux rpadMKd U CBOMCTBA, TPUTOHOMETPUYECKHE (DYHKIIMU: CHHYC, KOCHHYC, TAHI'CHC,
KOTaQHIEHC, OCHOBHOE TPHUTOHOMETPUYECKOE TOXKAECTBO, BEKTOPHI M HMX IMPOCKIIMU HAa OCH KOOPJAMHAT, CIOXKCHHE BEKTOPOB, PEIICHHUE CHUCTEMbl YPaBHEHUH, MPOHM3BOJHBIC
AJIEMEHTAPHBIX (PYHKIU, NPU3HAKH TIOI00HS TPEYTOIbHUKOB, OMpPECIeHHE TUIOMAAN TIOCKUX GUryp U o0bema Tell.

- Buonorus: MexaHH4YeCKOe JBIKEHHUE B )KUBOU HIpUpoe, AP Py3ust, 0CMOC, TETUIOOOMEH KHBBIX OPraHU3MOB (BH/IbI TEILIONEPEIauH, TEINIOBOC PABHOBECHE), IJICKTPUUECKHE SIBICHHS
B JKUBOH IPUPOJIE, KOleOaTeNbHbIC ABIKSHIS B XKUBOH MPHUPOJIE, ONTUICCKUE SBICHUS B )KUBOH MPUPOJIE, NCHCTBHE paqualliil Ha )KUBEIC OPTaHU3MBI.

- XUMHS: TUCKPETHOE CTPOCHHE BEIECTBA, CTPOCHHE aTOMOB U MOJIEKYII, MOJIb BEIIECTBA, MOJISIpHAS Macca, TEIUIOBBIE CBOWCTBA TBEPIBIX TEM, )KUAKOCTEH W Ta30B, AIEKTPHICCKHE

24



IIpomexyTounas arrecranus (JK3aMeH)

Bcero:

144

CBOMCTBAa METAJUIOB, IEKTPOIMUTHUECKAs IUCCOLMAINS, TalbBAaHWKA, KPHCTAJUTMUECKas CTPYKTypa TBEPABIX TeN, MEXaHW3Mbl OOpa3OBaHWS KPHCTAIIMYECKOH pPEHIeTKH,

CHEKTPAJIbHBIN aHAIHU3.

- Feorpa(bm[: BJIAJKHOCTb BO31yXa, BCTPBHI, 6ap0MeTp, TCPMOMETP, MArHUTHBIC TIOJIIOCA 36MJ’II/I, 34JIC)KW MArHvuTHBIX DY, q)OTOC”beMKa 3EMHOM IMOBEPXHOCTH, NPCACKA3aHUC

3eMJIETPSICEHUI.
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3. YciaoBus peajiu3anuu NPOrpaMMmabl o01meodpa3oBaTebHOM
AUCHUTITHHBI

3.1 TpeboBanusi K MHHHUMAJIBHOMY MAaTepPHAJIBLHO-TEXHHYECKOMY
oldecneyeHHIo
B cootBerctBun ¢ tpedoBanusimu O@I'OC COO k maTepuanbHO-TEXHUYECKOMY
oOecreueHuto y4yeOHoro mnpouecca 0a30BbI YpOBEHb Kypca (PU3MKH Ha YPOBHE
cpeaHero o01ero o0pa3oBaHus JOHKEH U3ydaThCsl B YCIOBUSAX KaOWHETa (DU3HKHU
WIN B YCJIOBHSIX UHTETPHUPOBAHHOTO KaOWHETA MPEAMETOB €CTECTBEHHO-HAYIHOTO
nukia. B kaOuHere (U3UMKM JOJDKHO OBITH HE0OXoAMMOE J1abopaTopHOE
o0opynoBaHWE JUIA BBIOJIHEHUS YKa3aHHBIX B TMporpamMme 1o (Qusuke
NPaKTUYECKUX paboT W JEMOHCTpallMOHHOE 00opymoBaHue. JleMOHCTpaIlMOHHOE
obopynoBanue (HopMHpPyeTCS B COOTBETCTBHH C TNPUHIIUIIOM MHHHUMAIBHOM
JIOCTATOYHOCTH M OOECIeYMBAET MOCTAHOBKY TMEPEUYHCICHHBIX B MPOTpamMMe II0
¢u3MKe KIIOYEBBIX JAEMOHCTpAlUMil Il HUCCIENOBAaHUS HU3Y4YaeMbIX SIBJICHUUA U
IPOIIECCOB, AMIIMPUYECKUX U (PyHIAMEHTaJbHBIX 3aKOHOB, HUX TEXHUYECKUX
npuMmeHeHui. JlabopatopHoe ob6opynoBaHue sl 1a00OPATOPHBIX U MPAKTUYECKUX
pabot QopMupyeTcs B BUIE TEMaTHYECKUX KOMIUIEKTOB W OOECIICUMBAETCS B
pacu€re OJHOTO KOMIUIEKTa Ha JABYX OOydYarommxcs. TemMaTHuecKre KOMIUICKTHI
71a00paTOpHOTO OO0OPYIOBAHMS JIOKHBI OBITh IOCTPOCHBI HAa KOMIUIEKCHOM
MCIIOJIb30BAaHUM aHAJIOTOBBIX U IU(POBBIX MPUOOPOB, a TAKKE KOMITBIOTEPHBIX
M3MEPHUTENBHBIX CUCTEM B BUJIE IU(PPOBBIX J1a00paTOpuil.
O6opynoBanue yuyeOHOTO KaOWHETA!
- I0CAJI0YHBIE MECTa MO KOJIMYECTBY 00YyUarOMINXCS;
- pabouee MECTO MPENo/1aBaTes;
- KOMIUIEKT Y4€OHO-HArJISIHbIX OCOOUI;
- KOMIUIEKT 3JIEKTPOHHBIX BUACOMATEPUATIOB;
- 3Q/TaHMSI TSI IPOBEPOYHBIX padoT;
- Tpo(heCcCHOHATFHO OPUEHTUPOBAHHBIC 3a/1aHNUS;
- MaTepuabl YK3aMeHa.

Texauueckue cpencTBa 00ydeHuUs:
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- IEPCOHAJIBHBIN KOMITBIOTEP € JUIEH3UOHHBIM MPOTPAMMHBIM 00€CTIEUEHUEM;

- IPOEKTOP € IKPAHOM.

- 3anbl  (OMONMOTEKa, 4YWTAIbHBIA 3all C BBIXOAOM B HH(POPMALUOHHO-
TEJIEKOMMYHHKAIMOHHYIO ceTh IHTepHeT)

[IpumepHbIi IEpeUeHb IEMOHCTPALIMOHHOIO U Ja00paTOPHOro 000PYAOBAHUSA

1. Hudposas naboparopus 1o Gu3MKe s MPenoaaBaTes;
2 Hudposas naboparopus o Gusuke s 00ydaromerocs,;
3 Bechl TexHHUECKHE C pa3HOBECAMU;

4, Komrmiekt 11t 1a00paToOpHOTO MPAKTUKYMa IO ONITHKE;

5 Komrmiekt 11t mabopaTopHOTO MPAKTHKYMa 10 MEXaHUKE;

6. Kommnekt asist 1abopaTopHOro NpakTUKyMa 1o MOJEKyJIIpHOU (u3nke

U TCPMOJINHAMUKH

7. Kowmriekt mis 1abopaTopHOro MpakTUKyMa IO 3JICKTPpHUYECTBY (C
reHEePaTOpPOM);
8. KoMmrutekT ams m3ydeHUs BO30OHOBISIEMBIX HCTOYHHUKOB JHEPTUH

(comHe4HOM, BETPOBOM HJHEPruM, OMO-, MEXaHUUYECKOW M TEPMODIEKTPUUYECKOMN

SHEPreTUKH );
9. AmnepMeTp 1ab0paTOpHbIN;
10. BonbrMeTp 1abopaTopHbIii;
11. Konopumerp ¢ HabopoM KamoOpUMETPUIECKUX TEIT;
12. TepmomeTp n1abopaTOpHBI;
13. Kommnexkr st u3y4eHHs] OCHOB MEXaHUKH, THEBMATUKH W

BO300HOBJIIEMBIX UCTOUHHUKOB OHCPI'UH,

14. bapomeTrp-anepoun;

15. biiok nutanus perynupyemsli;

16. Be6-kamepa Ha OJBUYKHOM IIITATHBE,

17. Buneokamepa m1s1 paboThl ¢ ONTUYECKUMU IPUOOpAMU;
18. ['enepaTop 3ByKOBOI;

19. I'urpometp (Icuxpomerp);
20. I'py3 HaOoOpHBIiL;
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21.
22,
23.
24,
25,
26.
217,
28.
29.
30.
31.
32.
33.
34,
35.
36.
37.
38.
39.
40.
41.
42.
43.
44,
45.
SBJICHUSM;
46.
47.
48.
49.

JIlnHaMOMeTp IEMOHCTPALMOHHBIN;

KomrekT nocyasl 1€EMOHCTPAIMOHHOM C MTPUHANIIC)KHOCTSIMU;
ManomeTp KUIKOCTHON JEMOHCTPALMOHHBIN;

MeTp AEMOHCTPALIMOHHBIM;

Mukpockon 1EMOHCTPALIUOHHBIM;

Hacoc BakyymubIil KoMoBCKOTO;

CTOJHUK MOABEMHBIN;

[TaTuB AEMOHCTPALIMOHHBIN PUZUYECKUI;

DJIIEKTPOIINTKA;

HaGop neMoHCTpaliMOHHBIN 110 MEXaHUUYECKUM SIBJIICHUSIM;
HaGop nemMoHCTpaliMOHHBIH 110 AUHAMUKE BpallaTeIbHOTO JBUKCHHUS;
HaGop nemMoHCTpallMOHHBIN 110 MEXaHUYECKUM KOJIeOaHUsIM;
Ha6op nemMoHCTpalimiOHHBIM BOJHOBBIX SIBJICHU;

Benepko Apxumena;

MasTauk MakcBenia;

Ha6op ten paBHOTO 00BEMA;

HaGop ten paBHOM Macch;

[TpubGop m1s feMoHCTpaIuy aTMOC(HEPHOTO TaBICHUS;
[Ipr3ma, HAKJIOHSIOIIASICS C OTBECOM;

Peryar neMoHCTpaliMOHHBIN;

Cocyasl coobmmaronmecs;

CrtakaH OTIIMBHOU IEMOHCTPAIlMOHHBIM;

Tpy6xa HeroToHa;

[Tap ITackans;

HaGop nemoHCTpanmoHHBIA IO MOJEKYJISIPHONW (PU3NKE W TEIIOBBHIM

Habop nemoHCTpaIiiOHHBIN M0 Ta30BbIM 3aKOHAM;
HaGop xanumnsipos;
TpyOka 1151 1eMOHCTpAIMM KOHBEKITUU B )KUIKOCTH;

[{unuHAPHI CBUHIIOBBIE CO CTPYTOM;
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50. [IIap ¢ konbLIOM;

51. BBICOKOBOIBTHBINM HCTOYHHK;

92. I'enepatop Ban-ne-I'paada;

53. Jlo3umerp;

o4, KamepToHbI Ha pE30HAHCHBIX SIIUKAX;

95. KommuiexT npruGopoB u NprUHAIEHKHOCTEHN JIJIsl IEMOHCTPAIIMKU CBONCTB
AJIIEKTPOMArHUTHBIX BOJIH;

56. Kommnekr mnpubopoB ajis H3ydyeHHUS NPUHIMIIOB paguonpruemMa
U paJiuonepeiayu;

o7. Kommuiext npoBo1oB;

58. Maruut a1yrooOpasHblii;

59. MarHur moJiocoBOM JJEMOHCTPAIMOHHBIN;

60. Marmuna s5nekrpodopHas;

61. MasITHUK 3JIEKTPOCTATHYECKHUI;

62. Ha6op no n3yueHuno MarHuTHOTO MOJIsT 3eMJIH;

63. HabGop nemoHCTpalimoHHBINH 110 MATHUTHOMY TOJTIO KOJIBIIEBBIX TOKOB;
64. Ha6op neMoHCTpaliMOHHBIN 10 TIOJTYTIPOBOTHUKAM;

65. Ha6op neMoHCTpallMOHHBIN 110 TTOCTOSTHHOMY TOKY;

66. HaGop neMoHCTpallMOHHBIN 110 AIEKTPUUECKOMY TOKY B BaKyyMe;
67. Habop nemoHCcTpanimoHHBIH 10 3JIEKTPOANHAMUKE;

68. HaGop nis neMoHCTpaluu MarHATHBIX TTOJICH;

69. Habop st neMoHCTpanuu 371eKTPUIECKUX TOJIEH;

70. TpanchopmaTop yueOHBIi;
71. ITamouka cTekJsIHHAS;
72. ITanouka 300HUTOBAS;

73. [Tpubop Jlenna;

74. CTpesiki MarHuTHBIE HA IITATUBAX;
75. CynrTaH 3JIeKTPOCTaTUYECKUM;

76. [ITaTUBBI U30IUPYIOLIHE;

77. DIEeKTPOMArHUT Pa3OOPHBIL;
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78. Habop neMoHCcTpalimoHHbIN 110 T€OMETPUUECKON ONTHKE;

79. HaGop neMoHcTpanmoHHbIN 110 BOJHOBOM OINTHUKE;

80. CrekTpocKkoI AByXTpYOHBIi;

81. Habop cnekrpanbHbIX TPYyOOK C HCTOYHHUKOM ITUTaHUS;

82. VYcranoBka i uzydeHust poroaddexra;

83. Hab6op nemoHcTpanmoHHslii o noctosiHHoM Inanka;

84. KoMIuIeKkT HarmsgHbeIX MOCcOOUH /IJIst TOCTOSIHHOTO UCTIOIh30BaHMUS;
85. Kommnekt noptpeToB ainst opopmiieHus: KaOUHETa;

86. Kommiekt geMoHCTpanmoHHbIX Y4eOHBIX TaOJHII.

[TpuMepHBIi IEpeYeHb JEMOHCTPAIIMOHHOTO M JJa00PaTOPHOTO 00OPYA0BAHMS
HOCHUT peKOMEHIATeIbHBIA XapaKkTep.

[Tpu HamMYMK HEOOXO0IUMOT0 000PYIOBAHHS 3aHATHS 110 (PU3UKE B HEKOTOPHIX
Cllydasix MOTYT IPOBOAMTHCS B HMMEIOIIMXCS B 00Opa30BaTEIbHON OpraHU3al[iu
MaCTEPCKUX HIH JJA0OpaATOPHSIX.

3.2 UndopmannonHoe odbecrnieueHne 00ydeHust

JUis  peanm3anii  TPOTPamMMbl  TUCHUIUITMHBI  OMOMMOTEYHBIH  (OHA
o0pa3oBaTeIbHON OpraHU3alliy JOJDKCH HMETh IeYaTHBIC W/WJIM DIICKTPOHHEIC
y4eOHUKH M pa3paboTaHHBIE B KOMIUICKTE C HHUMH Yy4eOHBbIE mMocoOus (mpu
HAJIMYWH), JOMYIICHHBIC K HCIIOJIB30BAHHUIO MPH pealu3aluid 00pa30BaTeIbHBIX
porpaMM CpeaHero NpodeCCHOHATBHOTO 00pa3oBaHMs, pean3yeMbIX Ha 0ase
OCHOBHOTO 0011€ero o6pazopanus .

[lpu peanu3anmuu TPOrpaMMbl JAWCIHILIMHBI BO3MOXHO HCIIOJIb30BAHHE
AJIGKTPOHHBIX 00Pa30BaTEIBHBIX PECYPCOB, JOMYIIEHHBIX K WUCIOJIB30BAHUIO TIPH

peanusanuy 00pa3oBaTeIbHBIX IPOrPaMM CPEIHEro 00LIero oopasopanus 2,

1 TTpukas MunucrepcTa npocseleHus Poccuiickoit ®enepanuu ot 5 Hosi6psa 2024 1. N 769 «O6 yTBepKaeHUM
(benepanbHOro rnepeyHs y4eOHHKOB, JOMYIICHHBIX K UCIOIB30BAHUIO MIPU PEasTH3allii HMEIOIINX FOCyIapCTBEHHYIO
aKKpEAUTAMIO O00pa30BATENbHBIX IPOrPaMM HAdaJIFHOTO OOIIEro, OCHOBHOTO OOINEro, CpegHero oOIero
00pa3oBaHusI OPraHN3ALMIMHE, OCYIIECTBISIIONIMMHI 00pa30BaTENbHYIO AEATEIbHOCTh, M YCTAHOBJICHUH MPEIEIEHOTO
CpOKa HCIIONIb30BAaHMS MCKIIOYEHHBIX YUYEOHHKOB M pa3pabOTaHHBIX B KOMIUIEKTE C HUMH y4eOHBIX MOcoOHit» (B
aKTyanbHOU penakiun). Ccplika Ha yKa3aHHBIN NMpuKa3 akTyaiasHa Ha 20.02.2025 T.

12 TIpukas MunucrepcTsa mpocsemenust Poccuiickoit ®eneparmu ot 18 wrons 2024 1. N 499 "O6 yTBepskaeHun
(eneparbHOrO TepeyHs HICKTPOHHBIX OOPa30BaTENBHBIX PECYpCOB, MOMYIIEHHBIX K HCIIOIb30BAHUIO TIPH
peanu3aniy HMMEIONIMX TOCYAapCTBEHHYIO aKKpPEOUTAlWI0 00pa30oBaTENbHBIX MHpPOrpaMM HadajabHOTO OOIIEro,
OCHOBHOT'O OOIIEro, CpeHero odmero oopa3oBaHMs» (B akTyanbHOW pemakumu). CchUIKa Ha yKa3aHHBIA NpUKa3
akTyanbHa Ha 20.02.2025 r.
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4. KoHTpoJb W OLEHKa Ppe3yJbTaTOB OCBOeHHUsS 00meo0pa3oBaTeJbHOM

JTUCHMILTHHBI

KonTposib u omeHKa pe3ylbTaTOB OCBOEHUS 00I11e00pa3oBaTeIbHOM

AUCHUIIIMHBI PACKPBIBAIOTCA YCPE3 NUCHUINIIMHAPHBIC PE3YJIbTAThl, HAIIPABJICHHLIC

Ha (opmupoBaHue oOUMX U MPO(EeCCHOHANBHBIX KOMIIETEHLUHA MO pasjenaMm U

TEMaM COJIepKaHUsl yueOHOro MaTepuara.

Kox u HauMeHOBaHUE
¢dopmMupyeMbIX KOMIIETeH NI

Pasznen/Tema

Tun oneHOYHLIX
MeponpHUATHH

OK 01. Beibupatb criocoObl penieHus]
3aj1au npodeccruoHalIbHOH
e TebHOCTH MIPUMEHUTEITHHO
K Pa3IMIHBIM KOHTEKCTaM

Paszmen 2. Temsr 2.1., 2.2., 2.3.
Pazgen 3. Temsr 3.1., 3.2., 3.3.

Pasnen 4. Temrsr 4.1., 4.2., 4.3

Pasnmen 5. Temsr 5.1.,5.2., 5.3.

Pasgen 6. Tema 6.1

Pazgen 7. Temw1 7.1, 7.2, 7.3
Paznen 8 Tema 8.1

o/ct®

OK 02. Vcnons30BaTh COBPEMEHHbBIE
CpeICTBa MOMCKa, aHAIHM3a

W MHTEpIIpeTaluu nHpopMaluu

M uH(QOpPMALMOHHBIE  TEXHOJIOTUH
ML BBITIOJTHEHUS 3aza4
podeccuoHabHOM 1eATEIbHOCTH

Pasnen 2. Temnr 2.1., 2.2., 2.3.
Pasnen 3. Temsr 3.1., 3.2., 3.3.

Pasnen 4. Temrr 4.1., 4.2., 4.3

Pasnen 5. Temnr 5.1.,5.2., 5.3.

Pa3nen 6. Tema 6.1
Pazpgen 7. Temnr 7.1, 7.2, 7.3
Paznen 8.

ITo/c

OK 03.
U  pEcalu30BbIBaTh

[InanupoBaTth
COOCTBEHHOE

Pasnen 1. Tema 1.1

Pasnen 3. Temsr 3.1., 3.2., 3.3.

B3alMO/ICHICTBOBATh u
B KOJITICKTUBC U KOMaHIC

paboTaTth|

npodeccronansHoe U amuHoctHoe Pasznen 4. Tembr 4.1., 4.2, 4.3
pasBuTHe,  npennpuHuMarenbekyro| Pasmen 8 Tema 8.1
NesITeNbHOCTD [To/c

B podeCcCuOHAIBHOI chepe,

MCII0JIb30BATh 3HAHMUS

Mo  TpaBoBOM W  (MHAHCOBOU

rPaMOTHOCTHU B Pa3IMYHBIX

PKU3HEHHBIX CHTYaIIHsIX

OK 04. OddextuBHo| Pasznen 2. Tems! 2.1., 2.2., 2.3.

Pasgen 3. Temsr 3.1., 3.2., 3.3.

Pasgen 4. Temn1 4.1.,4.2., 4.3

Pa3zgen 5. Temsr 5.1., 5.2, 5.3.

Pasnen 6 Tema 6.1
Pasnmen 7. Temm 7.1, 7.2, 7.3
ITo/c

OK 05.

OcymecTBiIATh  YCTHYIO

Paszgen 1.

YCTHBIN OIPOC;
(pPOHTATLHBINOTIPOC;
HaOJIFOIEHE

3a BBITIOJTHEHHEM
71ab0paTOPHBIX padoT;
MpaKTHYecKue padoTh]
(peurenue
KayeCTBEHHBIX

U PACUETHBIX 33/1a4);
TECTUPOBAHUE;
pelieHre Kerc-3aaay;
BBHITIOJTHEHHE 3aJlaHui
MIPOMEXKYTOUYHOU
aTTecTaluu

13 TIpogeccronanbHo OpHEHTHPOBAHHOE COMIEPIKAHKE (COIEPIKAHUE TIPHKIIATHOTO MOJYJIs).
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158 IMMCbMCHHYIO KOMMYHUKAIIUIO
Ha rocyJ1apCTBEHHOM S3BIKE
Poccuniickoit denepauuu ¢ y4eToM
0coOeHHOCTEH COLIMAITBHOTO
1 KyJIbTYPHOI'O KOHTEKCTa

Pasnen 2. Temn1 2.1., 2.2., 2.3.
Pazpgen 3. Temsr 3.1., 3.2., 3.3.

Pasgen 4. Temn1 4.1., 4.2., 4.3

Pasnen 5. Temnr 5.1.,5.2., 5.3.

Pazgen 6. Tema 6.1

Pasgen 7. Temn1 7.1, 7.2, 7.3
Paznen 8 Tema 8.1

ITo/c

OK 07. ConelicTBOBaTh COXpaHEHUIO|
OKpYyKaromen Cpenpl,
[pecypcocOepeKeHHIo, MIPUMEHSTH
3HaHusT 00 W3MEHEHUH KiimMara,

Pasnmen 2. Temn1 2.1., 2.2., 2.3.
Pazgen 3. Temsr 3.1., 3.2., 3.3.

Paznen 4. Temsr 4.1., 4.2., 4.3

Paszmen 5. Temsr 5.1.,5.2., 5.3.

MIPUHIIATIBI oepexxuBoro| Pazmen 7. Temsr 7.1, 7.2, 7.3
MPOU3BO/ICTBA, a¢dextuBno| Paznen 8 Tema 8.1
NICNCTBOBATH B ype3Bbruaitnbix| [1o/c
CUTYaIHIX

[K... [To/c

32



