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Pabouas nporpamMma yue6HO# qHCIUIITHHBI paspaboraHa Ha ocHOBe:

- (DenepanbHOro rocymapcTBEHHOr0 06pa3z0BaTENLHOIO CTaHzapra (maaee -
PI'OC) mo cneumansHocTH CpemHero IPO(ECCHOHANBHOTr0 06pa3zoBanus (gajee —
CIIO) 15.01.05 Ceapmmk (py4Hol M YacTHYHO MEXaHU3UPOBAHHOM CBapKH
(HamnaBkw)). , YTBEPXACHHOTO IpHKa3oM MuHoOpHayku Poccuiickoii Qenepaliuu OT
I5.11. 2023 Ne863 (3aperHcTpHpOBaHHBIM B Munroctuuuu Poccun  15.12.2023
Ne76433);

- QDezepanbHOro rocysapcTBEHHOr0 06pa30BaTeIbHOLO CTaH[apTa CpeIHEero
obmero o6pa3oBaHus, yTBEPKIEHHOIO npukazoM MuHHCTEpCTBOM 00pa3oBaHUs U

Haykd Poccuiickoit ®enepanum ot 12 mas 2019 r. No 413 (C U3MEHEHUSIMHU U

AONOHEHUAMHU OT 27 nexabps 2023 r.);

- QenepanbHOil 00pa3zoBaTeIBHOMN IPpOrpaMMBbl CpeHETO 00IIero oopa3oBaHUS,
YTBEPXXIE€HHOM NpHKa3oM Munnpocsemenus Poccun ot 18.05.2023 1. Ne371 (pen.ot
19.03.2024) 3apeructpupoBarnoro 8 Muniocte Poccuu 12.07.2023 Ne72428

- Ilpumepnoit  paGoueli  mporpammer ob1Ieo0pa3oBaTeibHON  yueGHOIN
AUCHMIIINHBL «DH3MKa» A0S NpodecCHOHAIBHBIX 00pa30BaTeNbHBIX OpraHU3allHii
(YTBepxaeHa Ha 3acenanuu CoBeTa IO OlleHKe COZICPXKaHUS U Ka4YeCTBa MPUMEPHBIX
pabo4ux mporpaMMm o6Ie06pa30BaTENPHOIO K COIHATBHO-TYMaHUTAPHOI'O I[UKJIOB

CPEIHEro NpodeccHoHaIbHOro 06pazoBanus OI'BOY 11O HPTIO ITpotokon Ne6 ot
«18» anpens 2025 r.

ObcyxneHa u onobpena Ha 3aCeaHUuU Pazpa6oraja [IpEnogaBaTeIb
[IPEAMETHO-LIUKIIOBOM KOMUCCHU \7[.2—6/9%1 abunynnunaa D.U.

001me00pa3oBaTENbHBIX MHCLIUILIHH

IIpoTokom Ne 1
«d&» 0P  2025r.

[Ipencenarens ITLK @ H.C. IloprsiBaeBa
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1. OO0mas xapakrepucTuka padoueil mporpaMMsbl 0011e00pa3oBaTeIbHOM
TUCIHUTIJIMHBI «DHU3NKAY

1.1. MecTo TUCUMILIHHBI B CTPYKTYpe o0pa3oBaTte/ibHo# mporpammbl CIIO:
Ob6uieo6pazoBaTenbHas AUCHUIUIMHA «DU3MKa» SBIsSETCS 005S3aTeNbHON YacThiO
0011e00pa30BaTENBLHOIO LMKJIa 00pa30BaTEIbHOM MPOrpaMMbl B COOTBETCTBUU C
®I'OC CIIO no mpodeccuu 15.01.05 Crapmuk (pydHO 1 YACTUIHO MEXAHU3UPO-

BaHHOM CBapKu (HAIUIaBKH)).
1.2. desn u nu1aHupyemble pe3yJIbTaThl 0CBOCHUSI NUCIUILJIMHBI:

1.2.1. ey 1 CHMIIMHBI:

Copnepxanue mporpaMMbl 0011e00pa3oBaTenbHON  qucHuIUInHbl Dusuka
HaIPaBJICHO HA JJOCTUKEHUE CIETYIONIUX IEeH:

o dbopMHupoBaHUE MHTEpPECAa U CTPEMJICHUSI O0O0YUaIOIIUXCSl K HAYYHOMY
U3YYEHUIO TPUPOJABI, Pa3BUTUE MX UHTEIUIEKTYaJbHbIX U TBOPYECKUX CIOCOOHO-
CTEH;

o pa3BUTHE MPEJICTABICHUNA O HAYYHOM METO]I€ MO3HAHUS U (POPMUPO-
BaHME MCCJIEA0BATEILCKOTO OTHOLICHUS K OKPY KAIOIIUM SIBJICHUSIM;

o dbopMHupOBaHE HAYYHOTO MUPOBO33PEHUS KaK pe3yibTaTa U3yUCHUS
OCHOB CTPOCHHS MaTepUH U (PyHIaMEHTAIbHBIX 3aKOHOB (PU3UKHU;

o dbopmupoBaHue YMEHUN OOBSACHSTH SBJICHUS C UCIOJIb30BaHUEM (U-
3MYECKUX 3HAHUHM M HAYYHBIX JJOKA3aTEIbCTB;

. dbopMupoBaHUe MPEICTABICHUN O POJU (PUBUKHU JIST pa3BUTHUS IPYTHUX
€CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJOTHUH.

JlocTikeHue 3TUX 1ieiel 00ecTeurnBaeTcsl PelieHueM CIEeIYIONNX 3a1a4 B
npoiiecce u3yueHus Kypca GU3UKU Ha YPOBHE CPETHETO OOIIEero 00pa3oBaHus:

o npPUOOPETEHNE CUCTEMBI 3HAHUN 00 OOIMX (PU3UYECKUX 3aKOHOMEP-
HOCTSIX, 3aKOHAX, TEOPUSX, BKIIOYAsk MEXaHUKY, MOJIEKYJIIPHYIO (PU3UKY, 3IEKTPO-
JTMHAMUKY, KBAHTOBYIO (PU3UKY U 3JIEMEHTHI aCTPO(PU3UKY;

o dbopMHpoBaHrE YMEHHUI MPUMEHATh TEOPETUUECKHUE 3HAHUS IJisi 00b-
SICHEHUS (PU3MYECKUX SBJICHUN B MPUPOJE W VISl MIPUHATHUS MPAKTUUYECKUX pele-

HHUM B IOBCEIHEBHOM XU3HH;



° OCBOEHHE CIIOCOOOB pEeIlIeHNUs Pa3IMUHBIX 33]a4 C ABHO 3aJJaHHOU (pu-
3U4ECKOM MOJIENBIO, 3a/1a4, MOAPA3yMEBAIOLIUX CAMOCTOSATEIbHOE co3AaHue hu3u-
YECKOM MOJIENN, COOTBETCTBYIOILEH YCIOBUSIM 33]auH;

o NOHUMaHUE (PU3NYECKUX OCHOB M MPHUHIUIIOB ACHCTBUS TEXHUYECKUX
YCTPOMCTB U TEXHOJOTMYECKHUX MPOLIECCOB, UX BIMSIHUS Ha OKPYKAIOLIYIO CPENy;

o OBJIQJICHUE METOJIAMHU CaMOCTOATENIBHOTO IJIAHUPOBAHUS U MPOBEJIE-
HUsl PU3NYECKUX SKCIIEPUMEHTOB, aHAJIW3a U UHTEpIpeTalui nHdOopMaIuu, onpe-
JIEJIEHHS] IOCTOBEPHOCTHU MOJIYYEHHOTO pe3yJIbTaTa;

o CO3/IaHUE YCIIOBUN U1l Pa3BUTHS YMEHHUI MPOEKTHO-HUCCIEA0BATEINb-

CKOM, TBOPYECKOM JIEATEIHLHOCTH.

1.2.2. Ilnanupyemble pe3yJibTaThl 0CBOCHHUSA 0011€00pa30BaTeIbHOM TUC-

HUIINHBI B c00TBeTCTBHH ¢ PI'OC CIIO u Ha ocHoBe PI'OC COO

O6mue komnerenuuu (nanee — OK) u npodeccuoHanbHble KOMIETEHIIUN (J1aiee —
[TK) ®I'OC CIIO B COOTHECEHUU C TUYHOCTHBIMH, METANIPEAMETHBIMU U MPEIMET-
HBIMH pe3ysibTaTaMu 00yueHus 6azooro yposHs (aanee — [1P6) ®I'OC COO npen-

CTaBJIEHBI B TAOJIHIIE:



Koa m nanmenoBanue
(popmupyembIx
KOMIIeTeHI M

IlaannpyeMble pe3yJbTaThl OCBOEHHSI MPOTPAMMbI 10 JUCHUILIHHE

O01mue

JII/ICIIPIHIIHHapHLIe

OK 01. Beibupath
CIocoObI pelIeHus 3a-
Ja4 npogeccuoHab-
HOU JICATEILHOCTH TIPH-
MCHHUTEIBHO

K Pa3JIMYHBIM KOHTEK-
cTaMm

JIMYHOCTHBIE Pe3yJIbTATHI JIOJDKHBI OTPaXKaTh B YaCTH TPY/IO0-
BOT'O BOCIIMTAHUS:

- TOTOBHOCTb K TPYy, OCO3HAHUE IICHHOCTH MacTepPCTBA, TPY-
OJII00HE;

- TOTOBHOCTh K QKTHUBHOU JEATEIHHOCTH TEXHOJIOTHYICCKOM
Y COIMAILHOM HaIPaBJICHHOCTH, CIOCOOHOCTh MHUITUHPOBATH,
TUTAHUPOBATh MU CAMOCTOSITEIIBHO BBIIIOJHATH TAKYIO JCSTEIh-
HOCTb;

- HHTEPEC K Pa3IMYHBIM chepaM NpodecCHOoHaATBHON IesITelhb-
HOCTH,

- TOTOBHOCTh M  CIIOCOOHOCTh K  0Opa3oBaHUIO
1 caM000pa30BaHUIO HA MPOTSHKEHUU BCE KHU3HU;

- YMCHHE TIPOTHO3HPOBATHh HEOIATONPHUATHBIC YKOJIOTHICCKHEC
MOCNEACTBHS MPEANPUHIUMAEMbIX JICHCTBHM, MpeaoTBpaliaTh
UX;

MeTtanpeameTHble pe3yabTaThl TOJKHBI OTPAXKaTh:
OBnaseHre yHUBEPCATHHBIMA YYCOHBIMH TIO3HABATEIHLHBIMH
NEUCTBUSIMU:

a) 0a30BbBIC JIOTUYCCKHE JICHCTBHS:

CaMOCTOSTENbHO (OPMYJIUPOBATH U AKTYaTU3UPOBATH MPo0OIIe-
My, paccMaTpuBaTh €€ BCECTOPOHHE; YCTaHABJIHMBATH CYIIE-
CTBEHHBIN MPU3HAK WJIK OCHOBAHMS AJI CPAaBHEHUS, KIACCH-
¢bukauy 1 0000IICHNUS; ONPEACTIATh LN NS TeIbHOCTH, 3a-
JaBaTh MapaMmeTpbl U KPUTEPUU WX JOCTHUIKCHUS;, BBISBISTH
3aKOHOMEPHOCTH U MPOTUBOPEUHS B PACCMATPUBACMBIX SIBIIC-
HUSX; BHOCUTh KOPPEKTUBBI B JESATENbHOCTh, OLIEHUBAThH CO-
OTBETCTBHE PE3YJIbTATOB IIEJISIM, OICHUBATH PHCKHU IMOCIEI-
CTBUH JIEATENBHOCTH; PAa3BUBATh KPEATUBHOE MBIIIJICHUE TTPU
pEIIeHUN KU3HEHHBIX TPOOIIEM;

0) 0a30BbIE UCCIICIOBATEIIHLCKHIE ICHCTBHS:

[IP6 1. CdopMupOBaHHOCTb MPEACTABIECHUNH O pOJIU
U MecTe (PU3UKH U aCTPOHOMMHU B COBPEMEHHOW HayuyHOU
KapTUHE MHpa, O cucTeMooOpasyroueil ponu GpuU3MKu B
pa3BUTUU €CTECTBEHHBIX HayK, TEXHUKHU
U COBPEMEHHBIX TEXHOJIOTMM, O BKJIAJE POCCUHCKHUX
U 3apyOeXHbIX yUeHBIX-(DU3UKOB B pa3BUTHE HAYKH; IO-
HUMaHue PU3NYECKON CYIIHOCTH HAOII0daeMbIX SIBICHUN
MUKpPOMHpPA, MaKpOMHpa M Meramupa; MOHUMaHue POJn
ACTPOHOMHUHU B MPAKTHUUECKON JEATEIbHOCTH YEJIOBEKa U
JaIbHEUIIIeM HAayYHO-TEXHHUYECKOM Pa3BUTUHU, poiu (u-
3UKHU

B (hOpMUPOBAHUU KPYTro30pa U PYHKIIMOHATHHON IPaMOT-
HOCTH Y€JIOBEKa JJIsl PELIEHUS IPAaKTUYECKUX 3a]a4;

ITP6 2. ChopmupoBaHHOCTH YMEHHI pacro3HaBaTh (u-
3UYecKue  sBJIEHUs  (Ipouecchl) U OOBACHATH
UX Ha OCHOBE M3yUYEHHBIX 3aKOHOB: pPaBHOMEPHOE
¥ PaBHOYCKOpPEHHOE NPSMOJIMHEHHOE IBUKEHUE, CBOOO/I-
HO€ TaJICHHE TeJ, JBUKCHHE TI0 OKPY>KHOCTH, WHEPLHS,
B3aUMOJICHCTBHE Tel, KojeOaTenbHOe JABIKEHHE, Pe3o-
HaHC, BOJIHOBOE JIBIbKeHUE; mud dy3us, OpOyHOBCKOE JIBU-
KEHHUE, CTPOCHUE KUJKOCTEN U TBEPABIX TeJl, U3MEHEHUE
o0bemMa Ten MpU HarpeBaHUM (OXJIAXKICHHH), TEIJIOBOE
paBHOBECHE, UCIIAPEHHE, KOHACHCANS, IUIaBJIEHNE, KpH-
CTaJTM3alusl, KUTMEeHUE, BIaKHOCTh BO3/yXa, CBA3b CPEJI-
HEll KHHETMYECKON SHEPIuu TEIJIOBOTO JBUKEHHS MOJIE-
KyJ ¢ aOCOJIOTHOM TeMIepaTypoil, MOBBIIICHNE JaBICHUS
ra3a Ipy €ro HarpeBaHUU B 3aKPHITOM COCYJI€, CBSI3b MEXK-
Ny TlapaMeTpaMu COCTOSIHMSI ra3a B M30IpPOIEccax; AJeK-
TpU3alUs TeJ, B3aUMOJEHCTBUE 3aps]l0B, HarpeBaHUE
IPOBOJHHUKA C TOKOM, B3aMMOJICHCTBHE MAarHUTOB, DJIEK-
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- BJAJIeTh HaBBIKAMU Y4eOHO-UCCIIEI0BATEIbCKOW M MPOEKT-
HOM JIeATEeNbHOCTH, HaBBIKAMU pa3peleHus mpodiem;

- BBISBJISITH IPUUMHHO-CJIEICTBEHHBIE CBSI3M M AKTyaJIU3HpO-
BaTh 3aJ1a4y, BBIIBUTATh TUIIOTE3Y €€ PELICHUs], HAaXOAUTh ap-
TYMEHTBI Ul JOKa3aTeJIbCTBA CBOMX YTBEPXK/IECHUH, 3a/1aBaTh
rapameTpsl

U KPUTEPUU PELICHMUS;

- aHAJIM3UPOBATh IOJIYYEHHBIE B XOJI€ PEUICHUS 3aJadu pe-
3yJbTaThl, KPUTUYECKM OLIEHUBAaTh UX JOCTOBEPHOCTD,
MIPOTHO3UPOBATh U3MEHEHUE B HOBBIX YCIIOBHSIX;

- YMETb NIEPEHOCUTh 3HAHUS B IIO3HABATEJIbBHYIO U MpaKTHYe-
CKYIO YaCTH KU3HEIEATEIbHOCTH;

- YMETbh MHTEIPUPOBATh 3HAHUS U3 Pa3HBIX MPEAMETHBIX 00-
JIacTeit;

- BBIIBUTaTh HOBBIE UJIEU, NIPEAJIAraTh OPUTHHAIBHBIE ITOAXO0-
JIbl U pELICHUS;

- TPOSIBJISATH CHOCOOHOCTh MX MCIIOJIb30BAaHUS B I03HABATEIb-
HOMW U COUUAJIBHOM MPAKTHUKE;

-TIPOSABIIATH CIOCOOHOCTh U TOTOBHOCTh K CAMOCTOSITEIIbHOMY
MOMCKY METOJIOB pELIeHMs MPaKTUYEeCKUX 3ajiad, MpHUMeHe-
HUIO Pa3JIMUHBIX METOJOB ITO3HAHUS;

-cTaBUTh W (opmMynupoBaTh  COOCTBEHHBIC  3aJadyM
B 00pa30BaTeNIbHON AEATENBHOCTH M )KU3HEHHBIX CUTYalHX;
-BBISBJIATh MPUYMHHO-CJIECTBEHHBIE CBSI3U M aKTyaJIU3HPO-
BaTh 3a/1auy, BBIABUTAaTh TUIIOTE3Yy €€ PELICHHs, HAXOAUTh ap-
TYMEHTHI Ul JJ0Ka3aTeJIbCTBAa CBOMX YTBEP)K/IECHUH, 3a/1aBaTh
IapaMeTpsl U KPUTEPUU PELICHMS;

aHAJIM3MPOBATh IOJIyYEHHbIE B XOJE pELIEHUs 3aJayu pe-
3yJbTaThl, KPUTUYECKHM OLIEHUBAaTh UX JOCTOBEPHOCTD,
MIPOrHO3UPOBATh U3MEHEHHE B HOBBIX YCIIOBUSX; 1aBaTh OLIECH-
Ky HOBBIM CUTYallUsIM, OLIEHUBATh NPUOOPETEHHBIH OMbIT; pa3-
pabaTbIBaTh IJIaH pelieHus MpoOJIeMbl C yUeTOM aHAINU3a UMe-
IOLMXCSI MATEPUAIIBHBIX M HEMATEPUAIIBHBIX PECYPCOB;
OCYHIECTBJISITh lI€JICHANPABICHHBIN MMOUCK MEPEHOCa CPEICTB

TPOMarHuTHas UHIYKIUS, A1€HCTBUE MarHUTHOTO I0JI Ha
MIPOBOJHUK C TOKOM M JBWXXYIIUICA 3apsiji, JIEKTpoMar-
HUTHbIE KOJICOaHUS W BOJIHBI, MPSIMOJIMHEHHOE pacmpo-
CTpaHEHHUE CBETa, OTpaXeHHE, NpeJoMJIeHHe, MHTepde-
peHnus, T paKIus
U TOJIIpU3alusl CBETa, IUCIEPCHUs CBETa; (POTOIIEKTPHU-
yeckuit 3¢ (heKT, CBETOBOE JaBJICHNE, BOSHUKHOBEHHUE JTH-
HEWYaTOro CIEKTpa aTOMa BOJIOPOJA, ECTECTBEHHAS U HC-
KYCCTBEHHAas paluOAKTUBHOCTb;

[IP6 3. Bmamenune ocHOBOMOJATrarONIUMHU (HU3UUYECCKUMU
MOHATUSAMH M BEIMYMHAMH, XapaKTEPU3YIOIUMH (PHU3H-
YEeCKUe MPOLECCH] (CBA3AHHBIMU C MEXAaHUYECKUM JIBUKE-
HUEM, B3aUMOJICHCTBUEM Tell, MEXaHUYECKUMHU Kosela-
HUSAMHM WU BOJHAMH; aTOMHO-MOJIEKYJIIPHBIM CTPOEHUEM
BEIIECTBA, TEIUIOBBIMU IIPOLIECCAMU; JBJIEKTPUUYECKUM U
MarHUTHBIM IMOJIIMH, 3JIEKTPUUECKUM TOKOM, JJIEKTPO-
MarHUTHBIMH KOJIEOAHHUSMU W BOJHAMHU; ONTHYECKUMHU
SBJICHUSIMU; KBAaHTOBBIMU SIBJICHUSIMU, CTPOEHHEM aTOMa
U aTOMHOTIO s/ipa, paJuOaKTUBHOCTBIO); BJIAJIEHUE OCHO-
BOIOJIATAIOIIUMU aCTPOHOMUYECKUMHU TOHATHUAMHU, TO3-
BOJIAIOIIMMHU XapaKTEpPHU30BaTh IPOLECCHI, MPOUCXOS-
mMe  Ha  3Be3dax, B 3BE3JHBIX  CHCTEMax,
B MEXTaJaKTUYEeCKON cpeje; IBM)KEHHEe HEeOeCHBIX Ted,
9BOJIIOLHIO 3B€311 M BeelleHHoix;

I[IP6 4. BrageHue 3aKOHOMEPHOCTSIMH, 3aKOHAMH
U TeopusMH (3aKoH BcemupHoro tarorenus, I, II u III 3a-
KOHbI HpI0TOHA, 3aKOH COXpaHEHUS] MEXaHUYECKOH dHEp-
THH, 3aKOH COXPAaHEHUs UMITYJIbCa, MPUHIIUI CYTIEepPIO3H-
LUU CUJI, IPUHLHUII PaBHONPABHOCTH MHEPLUAIBbHBIX CH-
CTEM OTCYETa; MOJEKYJISIPHO-KUHETUYECKYI0 TEOPHIO
CTPOEHMS BEILIECTBA, FA30BbIE 3aKOHBI, IEPBBII 3aKOH TEP-
MOJIMHAMUKH; 3aKOH COXpPAHEHHs 3JEKTPUUECKOIo 3apsi-
na, 3akoH Kynona, 3akon OMa [uis y4acTka LIETH, 3aKOH
OmMa Ju1si TOJTHOM DJIEKTPUUYECKOU 1enH, 3aK0H JKoys -




1 CI0CO0O0B JEWCTBHSI B MPOPECCHOHATBHYIO CPENY;

yMETh NePCHOCUTh  3HAHUS B MO3HABATEIIbHYIO
" NPaKTUYICCKYIO OGHaCTI/I KUBHCACATCIIBHOCTH,

yMETh MHTEIPHUPOBAThH 3HAHHS U3 Pa3HBIX MPEIAMETHBIX 00Ja-
CTeﬁ; BBLIBUI'aTb HOBLIC HJCH, NpCIjiaraTb OPHUIHMHAJIBHBIC
MOJIXO/TbI M PEIIICHUS;

CTaBUTH Hp06HCMbI " 3aa4u, JOITyCKaronue aIbTCPHATHBHBIC
pelieHus

JleHlla, 3aKOH JJIGKTPOMAarHUTHOM WHIYKIUHU, 3aKOH
COXPAHEHHs DHEPrUH, 3aKOH IPSIMOJIUHEMHOIO PACIpPO-
CTpaHEHUs CBETA, 3aKOH OTPaXXEHUS CBETA, 3aKOH IIPEJIOM-
JICHMsI CBETA; 3aKOH COXPAHCHHUS DHEPIHH, 3aKOH COXpa-
HEHUS HMIIyJIbCA, 3aKOH COXPAHEHUS DJIEKTPUYECKOIO
3apsifia, 3aKOH COXPaHEHUS MACCOBOTO YHUCIIA, MOCTYJIAThI
bopa, 3akoH paguMoakTMBHOIO pacmnajaa); yBEPEHHOE HC-
II0JIB30BAHUE 3aKOHOB
U 3aKOHOMEPHOCTEeH Npu aHaju3e (PU3NYECKUX SIBICHUI
U IIPOLIECCOB;

I1P6 6. Bnagenne OCHOBHBIMHM METOJAMH HAy4YHOT'O IIO-
3HaHUs, UCIOJIb3YEMbIMU B (DU3MKE: MPOBOAUTH IPSIMBbIE
1 KOCBEHHbIE U3MEpeHUs (PU3MUECKUX BEIMYUH, BHIOUpAs
ONTUMAJIbHBIA CIIOCO0 M3MEpPEHMs] U UCHONb3ysl H3BECT-
HbIE METOJbl OLEHKHU MOrPEIMTHOCTEN W3MEPEHUI, IPOBO-
JUTh UCCIIEIOBaHNE 3aBUCUMOCTEN (PU3NYECKUX BEJIUYUH
C MCIIOJB30BAaHUEM TNPSAMBIX M3MEPEHHH, OOBACHATH IO-
Jy4YeHHbIE Pe3yJIbTaThl, UCIOJIb3Ys (PU3HUECKUE TEOPHH,
3aKOHBI M TOHSATHS, U JIeJaTh BBIBOJIBI, COOMOJATh Ipa-
BUJIa 6€30MacHOrO TPy/la IPU MPOBEIEHUH HCCIIEA0BaHUN
B paMKax y4yeOHOTro 3KCIEepUMEHTa U y4eOHO-UCCle10Ba-
TEIbCKOW JESATENIbHOCTH C HCIOJb30BaHHWEM IM(POBBIX
M3MEPUTENBHBIX YCTPOUCTB U J1a0OpaTOPHOTO 00O0PYIO0-
BaHUS; c(OpMHPOBAHHOCTh Ipe/ICTaBICHUM
0 METOJaxX IOJyYEHHUS HAyYHBIX aCTPOHOMHUYECKUX 3Ha-
HUH;

I1P6 7. CpopMUpOBaHHOCTH YMEHUS PELIaTh pacyeTHbIE
3a/1auu C SBHO 3aJ]aHHOM (PU3NYECKON MOJIETBIO, UCTIOJb-
3ys (hu3nyecKre 3aKOHbI U MIPUHIUIIBI; HA OCHOBE aHAJIH-
3a yCJOBHMS 337auu BbIOMpATh (PU3HUECKYIO MOJEIb, BbI-
JenATh (pU3NUECKue BEIMYMHBI U (HOpMYJIbl, HEOOXOIU-
MbI€ JIJIsl €€ pelleHHs], IPOBOJUTH pPacyeThl U OLIEHUBATh
PEaTbHOCTH MOMYYSHHOTO 3HaYeHUs (PU3NUECKOI BETHYH-
HbI;, peniaTh KaueCTBEHHBIE 3a/1a4M, BHICTPAUBAsl JIOTHYE-




CKM HEIIPOTUBOPEUYUBYIO LIENIOUKY PACCYKIAECHUN C OIIOPOH
Ha M3Yy4EHHBIE 3aKOHbI, 3aKOHOMEPHOCTH U (pu3nueckue
SIBJIICHUS

OK 02. Hcnonb3oBaTh
COBpPEMEHHBIEC CPEJICTBA
MOKCKa, aHaJIn3a

Y MHTEpIpeTaluy UH-
dbopmaru

1 MH(QOpMaIIOHHBIE
TEXHOJIOTHH

JUTSI BBITIOJTHEHUS 337124
npodecCuoHAIbHON
JIESITEIIBHOCTH

JIMYHOCTHBIE PE3yNIbTAThI JOJIKHBI OTPAXKaTh B YaCTH IICHHO-
CTH HayYHOTO TIO3HAHWS:

- ¢(hOpMHPOBAHHOCTh MHPOBO33PCHHSI, COOTBETCTBYIOIIETO
COBPEMEHHOMY YpPOBHIO Pa3BUTHS HAyKH M OOIIECTBEHHOM
MPAKTUKH, OCHOBAHHOT'O Ha JHAJOre KYJbTYyp, CIHOCOOCTBY-
OII[ETO OCO3HAHHUIO CBOETO MECTA B MOJIUKYJIBTYPHOM MUPE;

- COBEPIICHCTBOBAHHE SI3BIKOBOM W YHUTATEIIbCKON KYJBTYPBI
KaK CpeACTBa B3aMMOJCHCTBUS MEXKIY JIFOJABMH W TIO3HAHUS
MHpa;

MeTtanpenMeTHble pe3yJbTaThl JOJDKHBI OTpaxkath: OBiaje-
HUE YHUBEPCAIBHBIMH YYCOHBIMU ITO3HABATEIHHBIMU JICH-
CTBUSIMH:

B) pabora ¢ uHpopmaIuei:

- BIIQJICTh HABBIKAMU TIOJyYeHUS] HHPOPMAIH U3 UCTOYHHUKOB
Pa3HBIX THUIIOB, CAMOCTOSTEIIBHO OCYIIECTBIISATH TOWCK, aHa-
TU3, CUCTEMAaTU3alUI0 U WHTEpIpeTalui0 uHpopmamuu pas-
JIUYHBIX BHJIOB M (DOPM MpEICTaBICHUS;

- CO3/1aBaTh TEKCTHI B Pa3IMUHBIX opMaTax ¢ y4eTOM Ha3Ha-
4yeHHsl WH(pOpMAIMK W 1ICJIEBOM ayJUTOPHH, BBHIOMpas OINTH-
MaJbHYI0 (OpMy IIPEICTaBICHUS U BU3YyATH3AIIHH;

- OIICHUBATh JIOCTOBEPHOCTH, JICTUTHMHOCTH HH(OPMAIIHH,
€€ COOTBETCTBHE MTPABOBBIM U MOPAIBHO-3TUYECKUM HOPMaM;
- WCII0JIb30BaTh CpeacTBa WH(GOPMAITMOHHBIX
U KOMMYHHKAIIHOHHBIX TEXHOJIOTUHA B PEIICHUU KOTHUTHUB-
HBIX, KOMMYHUKAaTUBHBIX ¥ OPTaHU3AI[MOHHBIX 3324 ¢ COOJIrO-
JeHHEeM TpeOOBaHWI IPrOHOMUKU, TEXHHKH O€30MacHOCTH,
TUTHEHBI, PECYPCOCOCPEIKEHUS, IIPABOBBIX U AITHUSCKHUX HOPM,
HOpM HMH(POPMAIIMOHHON OE30MaCHOCTH;

- BJIAJICTh HABBIKAMH PACIIO3HABAHUS M 3AIIUTHI HHPOPMAIIHH,
nH(pOpPMAIMOHHOM 0€30MaCHOCTH JUYHOCTH

[IP6 5. YMeHue y4uTHIBaTH TPaHUIBI IPUMEHEHUS H3Y-
YeHHBIX (PU3UYECKUX MOJENCH: MaTepuanbHas TOYKa,
MHepLMaIbHas CUCTeMa OTCcueTa, UealbHbIN ra3; MOJeNn
CTPOEHUSA Ta30B, KUIAKOCTEH U TBEPIBIX TEJN, TOUYCUHBIN
ANEKTPUYECKUH 3apsll, AepHas MOJieJb aToMa, HYKJIOH-
Hasi MOJIeJIb aTOMHOTO siJIpa MPU PEUICHUH (PU3NICCKUX
3a/ay;

IMP6 9. CdhopMUPOBaHHOCTH COOCTBEHHOH IMO3UIIUU TIO
OTHOIIEHUIO K (pr3nyeckoit HHPOPMAIIIH, TTOTYyJaeMOM 13
pPa3HBIX MCTOYHHKOB, YMEHHUH HCIIOJIb30BATh IH(PPOBHIC
TEXHOJIOTHH JIJIsl TIOMCKa, CTPYKTYPUPOBAHUS, UHTEPIIpe-
TaIlUU U MPEACTABICHUS YIeOHOW U HAyIHO-TIOMYIIPHON
nH(pOpMallUY; pa3BUTHE YMEHHM KPUTHUECKOrO aHaln3a
nojryyaemoil napopmanuu




OK 03. ITnanupo-
BaTh

U pealin30BbIBATh
COOCTBEHHOE TPO-
deccuoHaabHOE U
JMYHOCTHOE Pa3BH-
THE, PEIIPUHUMA-
TEJBCKYIO ICSATENb-
HOCTh

B PO eCCHOHATb-
HOU cdepe, UCIOTb-
30BaTh 3HAHUS 110
paBOBOW U (PpUHAH-
COBOW IPaMOTHOCTH
B PA3JIMYHBIX JKU3-
HCHHBIX CHTYyaIusIX

JIM4HOCTHBIE PE3ybTATHI IOJKHBI OTpa)aTb B YACTH J[yXOB-
HO-HPaBCTBEHHOT'O BOCIIUTaHMSL:

- CIIOCOOHOCThH OLIEHUBATh CUTYAIMIO M MIPUHUMATh OCO3HAH-
HBbIE DEIIEHUS, OPUEHTUPYSICh HAa MOpPAJIbHO-HPABCTBEHHBIC
HOPMBI U LIEHHOCTH;

- OCO3HaHHWE JIMYHOI'O BKJIAJ B MOCTPOEHUE YCTOWYMBOIoO Oy-
JLyIIIETo;

MertanpenmeTHsle pe3ysbTaThl JNOJDKHBI OTpaxkarb: OBnage-
HUE YHUBEPCAIBbHBIMU PErYISTUBHBIMU JEHCTBUAMMU:

a) CaMOOPTaHMU3AITUS:

- CaMOCTOSITENIBHO OCYILIECTBIISITh IIO3HABATENIbHYIO JIEATENb-
HOCTb, BBISIBIISTD po0JIeMBI, CTaBUTh
1 GopMyIupOBaThH COOCTBEHHBIE 33/1a4yll B 00pa30BaATEIbHOM
JEATEIIBHOCTH U KU3HEHHBIX CUTyalUsX;

- CaMOCTOSITEJIbHO COCTABJIATh IUIAH PEIHICHUS MPOOJIeMbl
C YYETOM HMEIOIIUXCSI PECYypCOB, COOCTBEHHBIX BO3MOXKHO-
CTEU U NMPEANIOYTECHHIM;

- 1aBaTh OLIEHKY HOBBIM CUTYaLlUsIM;

-paciupATh paMKH y4yeOHOro MpeaMeTa Ha OCHOBE JIMYHBIX
MIPEATIOYTEHN;

- JlenaTh OCO3HAHHBIM BBHIOOP, apryMEHTHpOBATH €ro, Oparh
OTBETCTBEHHOCTH 3a PEIICHHUE;

-Cc11ocoOCcTBOBaTh (POPMHUPOBAHUIO M MPOSIBICHUIO IIHPOKON
SPYAMLMH B Pa3HbIX 00JacCTSIX 3HAHWM, TOCTOSHHO MOBBIIIATh
CBOM 00pa30BaTeNbHBIN U KYJIbTYPHBI YPOBEHb;

0) CaMOKOHTPOJIb:

UCIOJb30BaTh MpPUEMBl peduIeKCUu Ui OLIEHKU CUTYalluH,
BBIOOpA BEPHOTO PEIICHMUS;

- YMETb OLICHUBATh PUCKU U CBOEBPEMEHHO PUHUMATh peLle-
HUS TI0 UX CHIKEHUIO;

B) SMOIIMOHAJIbHBIN UHTEIJICKT

- CTpEMJIEHHUE K JOCTHKEHUIO LIEJIU U YCIIEXY, OITUMU3M, UHH-
LMAaTUBHOCTb, YMEHHUE [E€HCTBOBaTh, UCXOMAS W3 CBOMX BO3-
MOXKHOCTCH;

IMP6 9. CdhopMUpOBaHHOCTH COOCTBEHHOU IMO3UIIUU TIO
OTHOIIEHUIO K (pr3ndeckoi HHPOPMAIINH, TTOTYyJaeMOM U3
pa3HBIX HUCTOYHUKOB, YMEHHUH HCIIOJIb30BaTh IHU(PPOBBIC
TEXHOJIOTUH UIs TIOMCKA, CTPYKTYPUPOBAHHS, HHTEPIIpE-
TaIlMK ¥ TIPEACTABJICHUS YUeOHON U HAyYHO-TIOMYJISIPHOM
WHpOpPMAIINY; Pa3BUTHE YMEHUH KPUTHUYECKOTO aHaJH3a
nojryyaemoil nupopmanuu
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- CIOCOOHOCTBH MOHMMAThH SMOLIMOHATIBHOE COCTOSIHUE IPYTHUX,
YUUTHIBATh €TO P OCYIIECTBICHUN KOMMYHHKAIUH, CTIOCO0-
HOCTB K COUYBCTBHIO M COTIEPEKUBAHUIO;

- CITIOCOOHOCTD BBICTPAaWBaTh OTHOILICHUS C IPYTUMH JIFOABMH,
3a00TUTHCS, IPOSIBIIATH MHTEPEC U pa3periaTb KOHPIUKTHI

OK 04. 3ddexTruBHO
B3aMMO/ICHCTBOBATh
u paboTaTh

B KOJIJIEKTHUBE

U KOMaHjie

JIn4HOCTHBIE pe3yJIbTaThl TOJKHBI OTpa)kaTh B YaCTHU LIEHHO-
CTH Hay4HOT'O IIO3HAHUSL:

- OBIaJeBaHME HaBBIKAMH Y4eOHO-HCCIIEA0BATEIbCKOM,
MPOEKTHOM U COLMAJILHOM JIEATEIIbHOCTH;

MeranpeameTHble pe3yJIbTaThl JTOJKHBI OTpakaTb: OBiaje-
HUE YHUBEPCATbHBIMU KOMMYHUKATUBHBIMU JIEUCTBUSIMU:

0) COBMECTHasl IeITEIbHOCTb:

- TIOHMMaTh U UCIOJb30BaTh IPEUMYIIECTBA KOMAHIHOU
Y UHAMBUIyaJIbHOM paboThI;

- BEIOMpATh TEMAaTUKY M METOJIbI COBMECTHBIX JCHCTBHIA C yde-
TOM OOIIMX MHTEPECOB U BOZMOXKHOCTEH Ka)KIOTr0 YIeHa KO-
JIEKTHUBA;

- IIPUHUMATh LIEJIM COBMECTHOM AESATEIbHOCTH, OPraHU30BbI-
BaTh

Y KOOPAMHUPOBATH JIEUCTBUS IO €€ JOCTUKEHUIO: COCTABIISTh
IIJIaH JCUCTBUM, PACIPENEIATh POJIU ¢ y4ETOM MHEHHMH y4acT-
HUKOB, 00CYKJIaTh PE3yJIbTaThl COBMECTHOM paOOTHI;
-OLICHMBATh KAau€CTBO CBOEr0 BKJAaJa M KaXJOTO0 YYaCTHUKA
KOMaH/Ibl B 0OIIUI pe3ysIbTaT 10 pa3paboTaHHBIM KPUTEPUSIM;
-Ipe/JiaraTb HOBBIE IMPOEKTHI, OLICHUBATh UJEU C MO3ULIUU
HOBU3HBI, OPUTMHAJIBHOCTH, MPAKTHYECKOW 3HAYUMOCTH;
KOOPJIUHUPOBATH U BBIMIOJHATH PabOTy B yCIIOBHUSX pEaTbHO-
ro, BUPTYaJIbHOTO U KOMOMHHUPOBAHHOTO B3aUMOICHCTBUS;
-OCYILIECTBJIATh IIO3UTUBHOE CTPATErMYECKOE IIOBEICHHE
B pa3JIMYHBIX CUTYalUsiX, MPOSBISATH TBOPUYECTBO M BOOOpa-

[IP6 10. Omnamenwe ymeHHsIMH pabOTaTh B TpyIMIe
C BBIIIOJIHCHUEM PA3JIMYHBIX COHUAJIBHBIX pOHefI, IIJIaHHu-
poBaTh pabOTy TPYMIIBI, PAIIMOHAIBLHO PACIIPECISATh Jie-
ATCIIBHOCTL B HECTAHIAAPTHBIX CUTyaAlUAX, AACKBATHO
OLICHUBATh BKJIAJ KaXIOTO W3 YYaCTHUKOB TPYIIIBI
B PEIIEHUE pacCMATPUBAEMOU MPOOIEMBI
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KEHHe, ObITh MHULIUATHUBHBIM.

OBnajeHne yHUBEpCaIbHBIMU PETYIATUBHBIMU JEHCTBUAMU:
T') IpUHATHE ceOs U IPYTUX JOJCH:

- IPUHUMAaTh MOTHUBBI M apryMEHTBI APYIHX JIFOJCH MpH aHa-
JIM3€ Pe3yJIbTaTOB JESATEIBHOCTH;

- IPU3HABATH CBOE IPABO U NPABO JIPYTUX JIOAEH Ha OINOKY;
- pa3BHBaTh CIIOCOOHOCTh OHUMATh MHP C MO3UIUHN APYTOTO
4eJI0BeKa

OK 05 OcymiecTBisThb
YCTHYIO

¥ TUCHbMEHHYIO KOMMY-
HUKAIINIO

Ha TOCyAapCTBEHHOM
s3b1ke Poccuiickoit de-
Jiepanuu

C y4eTOM 0COOEHHO-
CTEH COLMAIBHOTO

U KyJIbTYPHOTO KOHTEK-
cTa

JIM4HOCTHBIE PEe3yJIbTAThI JIOJDKHBI OTPAXKaTh B YACTH 3CTETH-
YeCKOT0 BOCITMTAHUS:

- DCTETUYECKOE OTHOIIEHUE K MUPY, BKJIIOUast SCTETUKY ObITa,
HAay4YHOTO M TEXHHYECKOTO TBOPUYECTBa, CMOpTa, Tpyaa
1 OOIICCTBEHHBIX OTHOIICHHIH;

B 00JIACTH MaTPUOTHIECKOTO BOCITUTAHUS TTPOSIBIIATH:
-IICHHOCTHOE OTHOIIEHHWE K TOCYJapCTBEHHBIM CHMBOJAM,
HMCTOPUYECKOMY U MPUPOTHOMY HACIICINIO, TAMSITHUKAM, Tpa-
JULIHsSM HapoJoB Poccun, noctuxkenusm Poccun B Hayke, Hc-
KYCCTBE, CIIOPTE, TEXHOJIOTHSX U TPY/IC;

MeTtanpenmMeTHble pe3yJIbTaThl JOJDKHBI OoTpakath: OBiaje-
HUE YHUBEPCATHHBIMH KOMMYHHKATUBHBIMH JICHCTBHUSIMHU:

a) oOmeHue:

- OCYHIECTBIISITH KOMMYHHUKAIIMH BO BCeX cpepax )KU3HU;

- pacmo3HaBaTh HeBepOaJIbHBIE CPeACTBA OOIICHUS, TOHUMATh
3HAYCHHE COLMAIBHBIX 3HAKOB, PACIO3HABATh MPEANOCHUIKH
KOH(MIUKTHBIX CUTYaIlUi  CMATYATh KOH(MIUKTHI,

- Ppa3BEepHYTO W JIOTUYHO H3JIaratb CBOIO TOYKY 3pPEHUS
C MCIOJIb30BAaHUEM SI3BIKOBBIX CPEJICTB

IIP6 1. CdopmMHpOBaHHOCTH MPEJCTABICHUNA O POJIH
U MecTe (PU3UKH U aCTPOHOMHH B COBPEMEHHOW HAy4YHOU
KapTHHE MHpa, O CHCTeMOooOpasyromei poiau (Gpu3nku
B pa3BUTUHU €CTECTBEHHBIX HayK, TEXHUKHU
U COBPEMEHHBIX TEXHOJIOTUHA, O BKJIAJE POCCHMCKHUX
U 3apyOexHBIX YUEHBIX-QU3UKOB B pa3BUTHE HAYKH; MO-
HUMaHUe GU3NYECKON CYITHOCTH HAOIIOJAeMbIX SIBJICHUN
MHUKpPOMHpA, MAKpOMHUpPa U MeramMupa; NOHUMaHue pOoJin
aCTPOHOMHMU B TIPAKTHUYECKOW JESITEIBHOCTH YeJIOBEKa
W JanbHEWIIeM HayYHO-TEXHUYECKOM pAa3BUTHH, PpOJIU
¢u3uku B GopMuUpOBaHUM KPYro3opa U (PyHKIIHOHAIEHON
IPaMOTHOCTH YeJIOBEKa JJIsl pelIeHMs] MPAKTHUECKHUX 3a-
nadq

OK 07. ConenicTBOBaTHL
COXPAHEHUIO OKPYIKa-
IOIIEH Cpebl, pecypco-
cOepeKeHHIO, TPUMe-
HATH 3HAHUS

00 M3MEHEHNH KJINMa-
Ta, MPUHITUIIEI Oepek-

JIMYHOCTHBIE PE3yJIBTATHl JOJKHBI OTPaXaTh B YaCTH DKOJIO-
THUYCCKOI'O BOCIIMTaHUA:

- cOPMHUPOBAHHOCTH IKOJIOTHIECKON KYIbTYPhI, IOHUMaHHE
BJIMSHUS COLIMAJIBHO-DKOHOMHYECKUX TPOLIECCOB HAa COCTOS-
HUE TIPUPOJHON M COLMAILHON CpeNbl, OCO3HAHHME TI100ajh-
HOTO XapakTepa IKOJIOTUIECKUX MPOOIeM;

- INTAHUPOBAHHUE U OCYIISCTBJICHHUE JICMCTBUN B OKPYIKAIOIIECH

[1P6 8. ChopMHUpOBaHHOCTH YMEHHsI MPUMEHSTH IOTY-
YEeHHbIC 3HAHHS I OOBSCHEHMS YCIOBUH IMPOTEKAHHS
(¢u3nyecKkux SBJIECHUI B MPUPOJAE U AJS INPUHATHUS MpaK-
TUYECKUX  PELICHHMH B  IIOBCEJHEBHOM  KU3HU
s obecnieyeHus 0€30MacHOCTH TpH  OOpaleHur
¢ OBITOBBIMH NPHOOpAMH U TEXHHUYECKUMH YCTPOUCTBa-
MU, COXPAHEHUs 3/10pOBbsi U COOJIIOJICHHUS. HOPM 3KOJIO-
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JIMBOTI'O MPpOU3BOJICTBA,

3¢ pexTUBHO AEHCTBO-

BaThb

B UpE3BbIYAIHBIX CUTY-
alusIx

Cpelle Ha OCHOBE 3HAHUS LIEJIEW yCTOWYUBOIO Pa3BUTH YEIIO-
BEUYECTBA;

AKTUBHOE HEINPUATHE NECUCTBUN, TPUHOCAILUX BPEL OKpPYyXkKa-
IOIIeH cpee;

- aKTUBHOE HENIPUATHE IECUCTBUM, IPUHOCAILIUX BPE OKpYyXKa-
IOLIEH cpee;

- YMEHHE IPOTHO3UPOBATH HEOIATOMPHUATHBIE HIKOJIOTHUECKUE
MOCJICACTBUS NPEANPUHUMACMBIX JEHCTBUM, IIPEIOTBPALATh
ux

TUYECKOT0 MOBEICHHUS B OKPYXKAIOIICH cpejie; MOHNMAaHNe
HEOOXOAUMOCTH TPUMEHEHUS JOCTWKEHUU (U3HKH
nu TGXHOJIOFI/IP'I JJIA paI_[I/IOHaJH:HOI‘O HpI/IpOILOHOJIBBOBaHI/ISI

IIK 1.2. Ucnomp30-
BaTh KOHCTPYK-
TOPCKYI0, HOPMATHB-
HO-TCXHI/I‘-IGCKYIO 158
MIPOU3BOICBEHHO-
TGXHO.HOI‘I/I‘{eCKYIO
JIOKYMEHTAIIHIO TI0
CBapKe.

B obnacTtu TpygoBoro BOCNUTaHNA:

[OTOBHOCTb K  Tpyay, OCO3HaHME LEHHOCTH
MacTepcTBa, Tpygontobue;

[[OTOBHOCTb K aKTUBHOM AEeATENIbHOCTH
TEXHONOMMYEeCKON 1 coumarnbHOM HanpaBneHHOCTH;
MHTepec Kk pasnuyHbiM cdepam npodeccnoHanbHON
AeATerlbHOCTU, YMEeHMe coBepllaTb OCO3HAHHbLIN
Bblbop Oyaywen npodeccun n peanusoBbiBaTb COB-
CTBEHHbIE XXN3HEHHbIE MnaHbl

3anonHaTb Tabnuuy, KpaTko PUKCMpyS coaepkaHme
NPOYMTAHHOrO TEKCTa MM OOMoSHAS MHOPMaLUmIo
B Tabnuue;

co3gaBaTb KapTUHKY, Tabnuuy, rpaduvku, guarpam-
Mbl; NpPeAcTaBnNATb  pesynbTaTbl  BbINOSIHEHHOM
NPOEKTHOM paboThl.
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2. CTpyKTypa M coaep:kaHue 0011e00pa30BaTe/IbHON M CHUIIIMHBI

2.1 O0beM AUCHMILVIMHBI U BUABI Y4eOHOH padoThI

Buna yueOHoi padoThI Oo0bem B
yacax

O0bem o0pa3oBaTeIbHOM NMPOrpaMMbl JUCHHUIINHBI 180

OcHoBHoOE conepxxaHue 134

B T.4.

TEOPETUYECKUE 3aHATHS 88

1abopaTOpPHBIE 3aAHITHUS 40

IIpodeccnonanbHO OPpUEHTHPOBAHHOE COJlep:KaHMe (coaep:KaHue IPHU- 58

KJIATHOTO MO/YJIf1)

IIpome:xxyTounasi arrecTanus (PK3aMeH) 6
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2.2. TemaTu4eckuii IJIaH U COAeP:KaHUE TUCUUIIMHBI «DU3UKa»

HanmenoBanuepa3s-
J1€JIOB U TeM

Conep:xanue y4eOHOro MaTtepuasia (OCHOBHOe U POdecCHOHAIBHO OPUEHTUPOBAHHOE), J1200-
paTopHble U NPAKTHYECKNE 3aAHATHS, IPUKJIATHONH MOXYJIb (MPUA HAJTMYMH)

Oo0Lem
4acoB

dopmupyeMble
KOMIIETCHIIUH

1

2

4

Pa3znen 1. ®uszuka u METOAbI HAYIYHOI'0 MO3HAHUA

Tema 1.1
BBeneHue

Conep:kaHue y4eOHOro MaTepuaJjia

du3mMKa - HayKa o npupoje. HayuHble MeToabl MO3HAHMSA OKPYXKatoLero Mmpa. Posib akcnepMMeHTa 1 Teopun
B npoLecce No3HaHMA NPUPObl. IKCNEPUMEHT B dU3MKe. MoaenmpoBaHme GUUYECKUX SBAEHUIN U MpoLLec-
coB. Hay4yHble runotesbl. PU3nyeckne 3aKoHbl U Teopun. paHULbl NPUMEHMMOCTU GUSNYECKMX 3aKOHOB.
MpuHuMn cooTBeTCTBUA. Ponb U MecTo duU3nKn B GOpMMUPOBAHUM COBPEMEHHOM Hay4YHOWM KapTUHbI MUpa, B
NPaKTUYECKOM AeATEe/IbHOCTHU JII0AEN

OK 03
OK 05

Pa3zgen 2. Mexanuka

18

Tema 2.1
KunemaTuka

Conep:xanue yueOHOro MmaTepuaja

MexaHunyeckoe apmxeHue. OTHOCUTEIbHOCTb MeXaHWYecKoro asmkeHus. CuctemMa otcyeTa. TpaekTopus.
MepeMellieHne, CKOpocTb (CpeaHss CKOPOCTb, MTHOBEHHAs CKOPOCTb) U YCKOpPEHUEe MaTepuaibHOM TOUKN, MX|
NPOEKLMM Ha OCU CUCTEMbI KOoOpAUHAT. C/IOXKEHME NepeMELLLEHNI U CNI0XKEHWE CKopocTell. PaBHOMepHoe 1
paBHOYCKOPEHHOE MPSIMOJIMHENHOE ABUXKeHUE. [padmKM 3aBUCUMOCTU KOOPAMHAT, CKOPOCTU, YCKOPEHMS,
NyTU 1 NepeMeLlleHns MaTepmnasibHOM TOUKM OT BpeMeHU. CBoboaHOEe NajeHne. YCKopeHue cBoboAHOro na-
\neHns. KpuBoanHenHoe ABMKeHue. [IBMXKeHNe MaTepmaibHOM TOUKM NO OKPYXKHOCTM C MOCTOSHHOM MO MO-
\IY/IK0 CKOPOCTBHO. YT10Basi CKOPOCTb, IMHENHas CKOpoCTb. MNepuog 1 yactota obpalieHus. LleHTpocTpemMu-
TeNbHOe YyCKopeHue

lMpakTnyeckme 3aHATUA

MpakTuyeckune paboTsbl:

N3MepeHne MrHoBeHHOM ckopocTu. MccnesoBaHne COOTHOLIEHUSI MeXAy NYTAMU, NMPONAEHHbIMU TEIOM 3a
nocnefoBaTte/ibHble PaBHblE NMPOMEXYTKU BPEMEHU NMPU PAaBHOYCKOPEHHOM [BUMKEHMUU C HayaslbHOM CKOPO-
CTbtO, PaBHOM HY0. N3yyeHMe ABUXKEHUS LLIApMKa B BA3KOM XXUAKOCTU. M3ydeHne ABUXKEHMUS Tena, 6polleH-
HOro ropU3oHTaNLHO.

TexHMyecKme yCTPOICTBa N NPaKTUYECKoe NPpUMEHEHUE: CNUA0OMETP, JBUXKEHME CHAPAA0B, LieMNHble U PEMEH-
Hble nepeaayn. TeXHUYECKUe yCTpoOMCTBa U MPAKTUYECKOe MPUMEHeHME: NOALUMHUKU, ABUXKEHUE UCKYC-
CTBEHHbIX CMYTHUKOB. TEXHMYECKME YCTPOMCTBA U MpaKTUYECKoe NMpUMEHEHUE: NOALIUMHUKMA, IBUKEHUE UC-
KYCCTBEHHbIX CMYTHUKOB

Tema 2.2

Conaep:kaHue y4eOHOro MaTepuaJjia

OK 01
OK 02
OK 04
OK 05
OK 07
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JInHamuka

MpuHUMN oTHocuTenbHOCTM Tanunnes. MNepBbin 3aKOH HbtoTOHa. MHepumanbHble cUCTeMbl oTcyeTa. Macca
Tena. Cuna. MNpuHUMN cynepno3nuum cui. Btopoi 3akoH HblOTOHa A MaTepuanbHOM TOYKM B MHEPLMaIb-
Hol cucteMe oTcyeta (MCO). TpeTuit 3akoH HbloToHa 419 MaTepuasibHbIX TOYEK. 3aKOH BCEMUPHOrO TAroTe-
Hus. Cnna Taxectu. MNepBas KocMmyeckas ckopocTb. Cuna ynpyroctu. 3akoH lN'yka. Bec tena. TpeHune. Bugbl
TPEHUA (MOKOSA, CKOJIbXXEHMS, KadeHus). Cuna TpeHns. Cyxoe TpeHue. Cuna TPEHUS CKONbXEHUS U Cuna Tpe-
HUA nokos. KoapdumumeHT TpeHns. Cnna conpoTUBAEHUS NMPU ABUXKEHUU TeNa B XUAKOCTU uau rase. Mocry-
naTesibHoOe M BpalllaTesibHoe [BUXKEHUE abCoNOTHO TBEPAOro Tesla. MOMEHT CUbl OTHOCUTENBLHO OCU Bpa-
LeHus. MNMnedo cmnel. Ycnosus paBHoBecus Teepaoro tena 8 UICO

HpaKTI/I‘{eCKI/Ie 3aHATHUA

HpaKTI/I‘{CCKI/IC pa6OTBIZ HSy‘ICHI/IC JBHMOXKCHUA 6pyCKa 110 HAKJIOHHOHM INTOCKOCTH non ﬂeﬁCTBHCM
HECKOJIBKHNX CHI. TeXHHMYSCKHe yCTpOfICTBa N NPAKTHYCCKOC IMPUMCHCHUC! ITOJUIUITHUKHA, IBUKCHHNC
MCKYCCTBCHHBIX CIITYTHHUKOB

JlabopaTopHble 3aHATHS

labopatopHass pabota 1. WccnepoBaHWe 3aBUCMMOCTM CWUA YMPYFrOCTW, BO3HMKAKOWUX B MNPYXMHE
M pesnHoBoM 0bpasue, oT nx gebopmMauuu.
NTabopatopHas paborta 2. iccnegoBaHune ycaoBUin paBHOBECUS TBEPAOMO TeNa, MMELLLEro OCb BPaLLLEHMUS

Tema 2.3
3aKOHBI COXpaHEHUS B
MECXAaHUKEC

Conep:xxanue yueOHOro MmaTepuaja

Mexanunueckas pabota u MoitHOCTh. Kunetnueckas sneprust. [loreHimanbHas sHeprusi. 3aKoH coxpa-
HEHUS MEXaHMYeCKOW sHepruu. PaboTa CHUIIBI TSKECTH W CUJIBI ynpyroctu. [IpuMmeHeHue 3aKOHOB
coxpaHeHus. Vcronp30BaHne 3aKOHOB MEXaHUKU N7l OOBSCHEHUS JBUKEHHsSI HEOECHBIX Tel U JUif
[Pa3BUTHA KOCMHUYCCKHUX HCCHGHOBaHHﬁ, T'paHULbl IPUMEHUMOCTH KJIACCUUECKON MEXaHUKH. I/IMHYJ'II)C
MaTepUaIbHOU TOUKH (TeJa), CUCTEMbI MaTePHANIbHBIX TOUeK. VIMITyIbC CUITBI U U3MEHEHHE MMITYJIb-
ca Tena. 3aKOH coXpaHeHus uMmyJbca. PeaktuBHOe nBrkenue. Pabora cuiibl. MomHocTs cuibl. Ku-
HETHYeCKasi SHEPTys MaTepUaabHOM TOUkH. TeopeMa 00 M3MEHEHUU KHuHeTH4ecKor sHeprun. [loTeH-
ranbHast sHeprus. [loTeHnmansHas sHeprus ynpyro aehopMupoBaHHOH NpyKuHBL. [loTeHIMaNbHAS
PHEeprus Tena BOMM3H moBepxHocTH 3emud. [loTeHmanbHble U HEMOTEHIMaIbHbIe CUbl. CBs3b pa-
0OTHI HCIIOTCHIMAJIBHBIX CHJI C U3BMCHCHHUEM MEXaHNIeCKOHN OHCPIrUr CUCTCMBI TCIL. anyrne N HCYH
[Ipyrue CTOJIKHOBEHUS

[IpakTuyeckre 3aHsITUS

[TpakTuyeckue paboTHI:

l3yueHne cBsI3u CKOPOCTEH Tell MpH Heynpyrom yaape. MccinenoBanue cBsi3u pabOThI CUIIBI C U3Me-
HEHUEM MEXaHUYECKOW PHEPIUH TeJa.

TexHuyeckue yCcTpoiCTBa W MPAKTUYECKOE MPUMEHEHHE: BOJIOMET, KOIEp, MPYKUHHBIM MUCTOJIET,

JABVKCHNEC MCKYCCTBCHHBIX CITYTHHKOB M PAKCT.
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Mcnonp30BaHUe 3aKOHOB MEXaHUKHU IS 00BSICHEHHS JABVKCHUS HeOECHBIX TeN U AJId pa3BUTHA KOCH
MHYCCKHX HCCHGHOB&HHﬁ, T'paHULIbI IPUMEHUMOCTHU KJIacCUYeCKOM MeXaHWKH. IMuTamms HeBeCOMO-
CTH

OCHOBBI TEPMO/IMHA-
MUKH

Buytpennsist sneprust. Pabora u teruonepenava. KonmndecTBo TEmioTel. Y paBHEHHE TEIUIOBOTO Oa-
naHca. [lepBoe Hauano TepMoauHaMHUKU. AanalbaTHBINA mpoiecc. Bropoe Hayano TepMOAMHAMUKH.
Tennossie qeuratenu. KI1J[ termmoBoro nsuratens. Oxpana npupojsl. TepMoarHaMuuecKast CUCTe-,
Ma. BHYTpeHHSST dHEeprusi TepMOJMHAMUYECKOW CHUCTEMBI U CIOCOOBI ee m3MeHeHus. KonnyecTBo
TETUIOTHI M paboTa. BHyTpeHHSS SHEpPrus 0OJHOATOMHOTO HCATBHOTO Ta3a. Buasl Teruionepenayn:

[TCILJIOIPOBOAHOCTb, KOHBCKIMA, U3JTYUYCHHUC. yI[eJ'IBHaH TCIIJIOCMKOCTb BCIICCTBA. KonndaecTBo Terr-

JIabopaTopHble 3aHSITHS 2
JlaGopaTopHnast padota 3. MccrnenoBanue cBsi3u pabOTHI CHJIbI C K3MEHEHHEM MEXaHUYECKON YHepruy
TeJjla Ha MPUMEPE PACTSIKEHUSI pE3UHOBOIO KI'yTa
Pasznen 3. MoJsekyJsipiast pu3nka 1 TEPMOAMHAMUKA 22
Tema 3.1 Copnep:xxanue y4eOHOTro MaTepuaJia 4
(OCHOBBI MOJIEKYJIAP-  (OCHOBHbIE MOJIOXKEHUS MOJIEKYISIPHO-KMHETUHECKO TEOPUM U MX OMbITHOE 060CHOBaHME. BpoyHOBCKOE ABM-
HO-KMHETUYECKONTEO- preHue. Ouddysums. Xapaktep ABMXKEHUS M B3aUMOIEWCTBUS YacTuL, BellecTBa. Mojenu CTpoeHus rasos,
puu MKMIKOCTEN U TBEPABIX TEN U 06BACHEHME CBOWCTB BELLECTBA HA OCHOBE 3TUX Mogeniel. Macca u pasmepsl
Mosiekyl. KosimyecTBo BelecTtBa. MoctosHHas ABoragpo. TensoBoe paBHoBecue. Temnepatypa U ee u3Me-
peHue. Lkana Temnepatyp Llenbcus. Mogenb naeanbHoro rasza. OCHOBHOE YpaBHEHUE MOJIEKYISIPHO-KUHE-
TUYECKOM TEOPUM uUaeanbHOro rasa. A6cosloTHas TeMnepaTypa Kak Mepa cpeiHEN KMHETUYECKOWN 3HEpPrnu
Tenn0BOro ABMXeHUsa vactuu, rasa. Lllkana temnepatyp KenbBuHa. [a30Bble 3aKoHbl. YpaBHEHUE MeHaene-
eBa-KnanenpoHa. 3akoH [lanbToHa. M3onpouecchbl B AeaNbHOM rase € NoCTOSIHHbIM KOJIMYECTBOM BELLECTBA.
Ipaduyeckoe NpescTaBIeHME U30MPOLLECCOB: U30TEPMA, N30XOPa, M306apa
[IpakTHyeCcKue 3aHATUS OK 01
[IpakTrueckue pabOThI: OK 02
M3mepenne Macchbl BO3yXa KJIAaCCHOM KOMHare. lcciienoBanue 3aBUCMMOCTH MEXAY NapaMeTpamy OK 03
COCTOSIHMSI pa3peKEHHOro ra3a. TexHuueckue ycTpoucTBa U MPaKTUYECKOe IPUMEHEHUE: TEPMOMETP, OK 04
bapoMeTp OK 05
JlabopaTopHble 3aHATHSA 4 OK 07
JlaboparopHas pabota 4. OnpeneneHre Macchl BO3AyXa B KIACCHOM KOMHATe HA OCHOBE U3MEPEHHIA
00beMa KOMHATHI, JaBJICHUS U TEMIIEPATyphl BO3AyXa B HEH.
JlaboparopHas pabota 5. MccienoBanue 3aBUCUMOCTH MEXIY MapaMeTpaMu COCTOSHUS pa3peKeH-
HOTO rasa
Tema 3.2 Conep:xanue yueOHOro MmaTepuaja 4
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IOTHI 1IpH Terionepenaye. Ilonstre 06 annadarnom npouecce. [lepBrpiii 3akoH TepMoauHaMHUKH. [1pu-
MEHEHHE MEepBOro 3aKOHa TEPMOAMHAMMKH K H3omnporeccaM. ['padudeckas uHTEepnperanus padboThl
ra3a. Bropoii 3akoH TepmoanHamMuku. HeoOpatumocTs nporeccoB B mpupoje. TermoBble MaIIHHBI.
[ [puHIIUTIBI IEHUCTBUS TEIIOBBIX MaluH. [IpeoOpa3zoBanus SHEPTUH B TEIIOBBIX MaruHax. Koaddu-
[IUCHT TOJIE3HOTO JIeiicTBUA TerioBoil MammHbl. Lukn KapHo u ero koagGHUIMEHT MoJIe3HOro Jei-
CTBHsI. DKOJIOTMYECKHE NMPOOJIEMBl TEIJIOIHEPIeTUKU. TEeXHUUECKHue yCTPONCTBA M IMPAKTHUYECKOE
NpUMEHEHUE: IBUraTeIb BHYTPEHHETO CrOpaHusi, ObITOBOM XOJOMIBHUK, KOHAUIIMOHED

NONYNPOBOAHMKU. 3aKOH COXPaHEHUS 3NEKTPUYECKOro 3apsaga. Bsanmopernictemne 3apsaoB. 3aKoH KynoHa.
[TOYEYHbIN 3/IEKTPUYECKMI 3apsg,. INEKTpUYeckoe none. HanpsXeHHOCTb 3/1eKTpuyeckoro nosas. MpuHumn
Cyneprnosnummn 31eKTpUYecKux nosiei. JIMHUM HanpsyXKeHHOCTU 3JiIeKTpuyeckoro noas. Pabora cun anektpo-
cTaTudeckoro nons. NoteHuyan. PasHOCTb NOTEHLMANOB. [IPOBOAHUKN U AUINEKTPUKM B SNEKTPOCTaTUHECKOM
none. [AAnanekrpmyeckas npoHULAEMOCTb. DIEKTPOEMKOCTb. KOHAeHcaTop. IN1EeKTPOEMKOCTb MJOCKOro KOH-
\[AeHcaTopa. IHeprus 3apsHKeHHOro KoHAeHcaTopa

JIabopaTopHble 3aHsITHS 2
JTabopaTopHas padota 6. M3mMepenne yaeabHON TeIIOEMKOCTH
Tema 3.3 Conep:xanue yueOHOro MmaTepuajia 6
ArperaTHble cOCTOsI-  [[lapoo6pa3zoBaHune U KoHAeHcaums. MicnapeHue n kuneHne. AGCOMIOTHAsA U OTHOCUTE/IbHAA BIAXKHOCTb BO3-
HUsIBEIIECTBA nyxa. HacblilweHHbIi nap. YAensHas Tenaota napoo6bpasoBaHus. 3aBUCMMOCTb TeMNepaTypbl KUNEHUs OT AaB-
1 (azoBbIC neHus. Teeppoe Teno. Kpuctanamyeckue n amopodHble Tena. AHM3OTPONUS CBOMCTB KPUCTaMIOB. Xugkue
Mepexo/Ibl Kpuctansibl. CoBpeMeHHble MaTepuabl. [naBneHne U Kpuctanamsaums. YaenbHas Tennota nnaasneHus. Cy6-
NMMaums. YpaBHeHUe TenioBoro 6anaHca
[TpakTHyeckue 3aHsTHS
[pakTryeckast pabora: TexHHUECKHE YCTPOWCTBA M MPAKTUYECKOE MPUMEHEHUE: TUTPOMETP H TICH-
XPOMETP, KAJIOPUMETP, TEXHOJIOTUU MOTYUYCHHS] COBPEMEHHBIX MaTepHalIOB, B TOM UMCJIe HaHOMaTe-
pUAJIOB, U HAHOTEXHOJOTUU
JlaGopaTopHble 3aHATHS 2
JlaGopaTopras pabora 7. OnpeeneHne BIaKHOCTH BO3TyXa
Pa3znen 4. DiieKTpoAMHAMHUKA 30
Tema 4.1 Copep:xanue y4eOHOro MaTepuaJia 6
DIIEKTPOCTATUKA DNEKTPU3aLMSA TeN. DNEKTPUYECKMUIA 3apaa. [lBa BUAA INEKTPUYECKUX 3apAL0B. [IPOBOAHMKN, AUINEKTPUKM U

HpaKTI/I‘ICCKI/Ie 3aHATHUA

M3mepeHue 31eKTPOEMKOCTH KOHAEHcaTopa. TeXHHYecKre yCTpOoMCTBa M MPaKTUYECKOe MpUMEHe-
HUE: 3JIEKTPOCKOII, JIEKTPOMETP, IJIEKTPOCTATHUECKAs 3allMTa, 3a3eMJIEHUE 3JIEKTPONPUOOPOB, KOH-

[IEHCATOP, KONMMPOBAJIbHBIN aNapar, CTPyHHbBIA IPUHTED

OK 01
OK 02
OK 03
OK 04
OK 05
OK 07
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JlaGopaTopHble 3aHATHS

JlaGopaTopHast pabota 8. M3MepeHue 31eKTPOEMKOCTH KOHASHcaTopa

Tema 4.2
[ToCTOSIHHBIN 2JIEKTPHU-
yecKkui TOK. TOKu B
pa3IMYHBIX Cpenax

Conep:kaHue y4eGHOT0 MaTepuaJia:

DNEeKTPUYECKUIN TOK. YC/IOBUSA CYLLLECTBOBAHUSA 3/IEKTPUYECKOro ToKa. MCToOYHMKM ToKa. Cuna Toka. MNocTosH-
HbI TOK. HanpsykeHune. 3akoH OMa s ydacTka Uenu. INEKTpuieckoe conpoTuBaeHne. YaenbHoe ConpoTmns-
neHue BellecTBa. [NocnenoBatensHoe, NapanfienbHoe, CMellaHHoe coegMHeHe NPOBOAHMKOB. PaboTa afeK-
TPUYeCcKoro Toka. 3akoH [hkoyns-JleHua. MOLWHOCTb SN1EKTPUYECKOro TOKA. DNEKTPOABMXKYLLAA CMAa U BHY-
TPEHHee COMpPOTUBAEHNE UCTOYHMKA TOKa. 3akoH OMa A/ MOHONM (3aMKHYTOM) 31eKTpuyeckoi uenu. Ko-
pPOTKOE 3aMbIKaHUE. DNIEKTPOHHAS MPOBOAMMOCTb TBEPAbIX METANINIOB. 3aBUCMMOCTb CONPOTUBAEHUS MeTa-
noB oT TeMnepaTypbl. CBEPXNPOBOANMOCTb. DNEKTPUYECKMI TOK B BakyyMe. CBOMCTBA 3/IEKTPOHHbIX MYYKOB.
MonynposogHuKn. Cob6CTBEHHAs U NpUMeCHas NMPOBOAMMOCTbL NOAYNPOBOAHMKOB. CBOMCTBA p-n-nepexosa.
MonynpoBoAHMKOBbIE MPUMOOPLI. DNEKTPUYECKMIA TOK B pacTBOpax M pacnaBax 3/1eKTPOJIMTOB. DNEKTPOIN-
TUYeCKas ANCCOLMALUA. INEKTPOSIN3. DNEKTPUYECKUMI TOK B razax. CaMoCTOATENbHbIN M HECAMOCTOSATE/bHbIN
paspsaa. MonHusa. MNnasma

[IpakTryecKue 3aHATHS

[IpakTuueckas padota: TexHuueckue ycTpoicTBa U MPAKTUYECKOE MPUMEHEHHUE: aMIIEPMETP, BOJIbT-
METp, PeOCcTaT, HCTOYHUKH TOKA, JIEKTpOHArpeBaTeIbHble MPUOOPHI, AIEKTPOOCBETUTENbHBIE MPH-
OOpBI, TEPMOMETP CONIPOTUBIIEHMSI, BAKYYMHBIN 1HOJ, TEPMUCTOPHI U (POTOPE3UCTOPHI, MOTYIPOBOA-
HUKOBBIM MO/, TaJlbBaHUKA

JlabopaTopHble 3aHATHS

Na6opaTtopHast paboTa 9. M3yyeHne CMeLLaHHOTo CoeAMHEHUs! PE3UCTOPOB.

JlaGopaTopHnas padota 10. I3mMepeHue sneKTpoABMKYIIEH CHUITbI ICTOYHUKA TOKA M €70 BHYTPEHHETO,
COTPOTUBIICHUSI.

JlaGopaTopHas padota 11. HabmoaeHue sanekTposinsa

Tema 4.3
MarauTHOE TI0JIe.
DIIEKTpOMarHuTHas
IMHAYKIW.

Copaep:xanue y4eOHOTro MaTepuaJia

MoCTOsIHHbIE MarHUThbl. B3auMoaencTeme NocTosiHHbIX MarHUTOB. MarHUTHoe nose. BeKTop MarHUTHON UH-
AyKUMn. TPUHLMN Cyneprno3uLmMmM MarHUTHbIX nonei. JIMHAM MarHUTHOM UHAYKUMKU. KapTUHA IMHUIA MarHuT-
HOW MHAYKUMM NOJIS MOCTOSIHHBIX MarHUTOB. MarHMTHOE MoJie NPOBOHMKA C TOKOM. KapTuHa JIMHUI UHAYK-
LMW MarHUTHOrO MOAS [JIMHHOIO MPSIMOro NMPOBOAHUKA M 3aMKHYTOTO KOJIbLIEBOrO MPOBOAHUKA, KaTYLLKM C
TOKOM. OnbIT dpcTeaa. BsauMmoaencTene NpoBogHUKOB ¢ TOKOM. Cuna AMnepa, ee Moly/ib U HanpaB/ieHue.
Cuna JlopeHua, ee MoAy/b U HanpasfieHue. [BUXKEHNE 3apsXKEHHOM YacTULblI B OJHOPOAHOM MarHUTHOM
nose. PaboTa cunbl JlopeHua. ABIeHNE 3/IEKTPOMArHUTHOM MHAYKUMK. NOTOK BEKTOPA MarHUTHOM MHAYKLMW.
DNEKTPOABWMIKYLLLAA CUIa MHAYKUMU. 3aKOH 3/1EKTPOMArHUTHOM MHAyKumMmM ®apages. Buxpesoe anektpuye-
CKOe MnoJie. INEKTPOABWKYLLAA CMAa UHAYKLUMWN B MPOBOAHUKE, ABMXKYLLEMCSA MOCTYMNaTe/IbHO B O4HOPOAHOM

MarHUTHOM noJie. MNpaBuo JleHua. MHAYKTUBHOCTb. ABNeHUE CAMOUHAYKLMU. DIEKTPOABUKYLLAS CUIa CAMO-
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MHAOYKUNN. DHeprnsa MarHUTHOrO MO/ KaTYLWKK C TOKOM. J/1IEKTPOMArHMTHOE nosie

[IpakTryecKkue 3aHATHS

[IpakTuyeckast pabota: TexHudeckre yCTpOHWCTBA M MPAKTHYECKOE MPUMEHEHHE: MOCTOSIHHbIE Mar-
HUTBI, IEKTPOMArHuThl, 3JIEKTPOJBUIATENb, YCKOPUTEIN 3JI€MEHTapHBIX YacTHUL, WHIYKIHOHHAas
neyb

JlabopaTopHble 3aHATHUSA

JlaGopaTopHas paborta 12. MccrnenoBanue ASHCTBUS MOCTOSIHHOTO MarHUTa Ha PaMKy C TOKOM.
JlabopaTtopHas pabota 13. Mi3yyeHue sBNeHUs 3NEKTPOMArHUTHOW MHAYKUMS

Pa3gen 5. Koeoanus

H BOJIHbI

24

Tema 5.1 Mexannue-
CKHE U dJIEKTpOMar-
HUTHBIE KOJICOaHU

Copaep:xaHue y4e0HOIro MaTepuaJia

KonebarensHas cuctema. CBoOoaHBIE MexaHW4eckue koieOanus. ['apmonndeckue konebanus. Ile-
pHoJ, YacToTa, aMIuiuTyaa u (asza xonebanuil. [IpyxuHHbIi MasTHUK. MaTeMaTHUYeCKH MAasTHUK.
'YpaBHEeHUE rapMOHMYECKHX Kosebanuil. [IpeBpalienne sHepruu nNpu rapMOHHUYECKUX KOJICOAHUSX.
Konebatenbublii KOHTYp. CBOOOHBIEC 3JIEKTPOMArHUTHBIE KOJIEOaHUs B UICATIbHOM KoJieOaTeIbHOM
KOHTYpe. AHAJIOTUS MEX/y MEXaHUYECKHMU U 3JIEKTPOMArHuTHHIMU Kosiebanusmu. @opmyina Tomco-
Ha. 3aKOH COXpaHEHUs SHEPTUU B HeaIbHOM KojiebaTensHOM KOHTYpe. IIpencrasienue o 3atyxaro-
KX KoyieOaHusxX. BeIHyKeHHbIE MeXaHnYecKue Konebanus. Pesonanc. BeiHy X 1eHHBIE 2IeKTpoMar-
HUTHBIC KojeOaHus. [lepeMenHbiii Tok. CHHYCOMIAIBHBIN MMEPEMEHHBIH TOK. MOIIHOCTh MepEeMEH-
HOI'O TOKa. AMIUIMTYJHOE M JICHCTBYIOIIEe 3HAYCHHE CHIIBI TOKAa M HampspkeHus. Tpanchopmatop.
[Ipon3BOACTBO, Tepenada W IMOTPEOJCHHUE SJIECKTPUUYSCKON SHEPTHH. DKOJOTHYECKHE PUCKH TIPH|
[IPOM3BOJICTBE JIEKTPUUECKOM 3Hepruu. KylbTypa NCIOIb30BaHuUs 3JIEKTPOIHEPTUU B [IOBCETHEBHOM
PKU3HU

[IpakTHyecKue 3aHATHS

[MpakTrueckas padota: TexHnyeckue yCTponCTBa U MPAKTUUECKOE MPUMEHEHUE: ITICKTPUUECKUN 3BO-
HOK, TeHEpaTop MEPEMEHHOI0 TOKa, TMHUM JIEKTponepeaay

JlabopaTopHble 3aHATHS

UlabopaTtopHas paboTa 14. MiccnegoBaHue 3aBUCUMOCTU Nepuoa MaJsibiXx KonebaHui rpysa Ha HATK OT AJINHbI
HUTW N Maccbl rpysa.

labopaTtopHasa paboTa 15. MccnepoBaHmMe nepeMeHHOro ToOKa B LEENU U3 Moc/ieoBaTe/IbHO COeAMHEHHbIX|
KOHAEeHCcaTopa, KaTyLLIKU U pe3nctopa

Tema 5.2 Mexannue-
CKHE H DJIEKTpoMar-
IHUTHBIC BOJIHBI

Conep:kanue y4eOHOro MaTepuaJa:

MexaHu4yecKkne BOJIHbI, YCI0BUSA pacripocTpaHeHus. Mepuos. CKOpOCTb pacnpocTPaHeHUs U AJAMHA BOJIHbI.

MonepeyHbie U NPoAo/bHbIE BOHbI. NHTEphepeHUmns u andpaKkums MexaHUYecknx BoJiH. 3BYK. CKOpOCTh|

OK 01
OK 02
OK 04
OK 05
OK 07
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3BYKa. [POMKOCTb 3BYKa. BbicoTa TOHa. TeMbp 3BYKa. DNIEKTPOMArHUTHbIE BOJIHbI. YCNOBUS U3JTYYEHUS DJIEK-
TPOMarHUTHbIX BOJIH. B3anMHas opueHTaums BekTopos E, B, v B anekTpoMarHuMTHOM BosiHe. CBOMCTBA 3/1EK-
TPOMAarHUTHbIX BOJIH: OTPakKeHMe, NpenomMieHune, nonspusaums, audpakums, nHtepdepeHums. CKopocTb
3/1EKTPOMarHUTHbIX BOJIH. LLIKana 3n1eKTpoMarHUTHbIX BOJIH. [pUMEHEHME 31EKTPOMArHMUTHbIX BOJIH B TEXHU-
Ke 1 6bITy. MPUHLMMbLI PagMOCBA3U U TENEBUAEHUSA. PaamMoiioKaums. DNEKTPOMarHMTHoe 3arpsisHeHne oKpy-
bKaroLen cpeabl

MpakTnyeckme 3aHATUA

MpakTnyeckas paboTa: TeXHUYECKUE YCTPOMCTBA U NPAKTUHECKOE NPUMEHEHME: MY3blKajlbHble MHCTPYMEHTbI,
Y/IbTPa3BYKOBas AMArHOCTMKa B TEXHUKE U MeAuLMHE, pafap, paauonpuéMHUK, TENEBU30P, aHTEHHA, Tene-
poH, CBY-neyb

Tema 5.3
OnTuka

["eomeTprueckas ontuka. [IpsMosnHeliHOEe paclpocTpaHEHHE CBETa B OJHOPOAHOM cpene. JIyu cBe-
ra. ToyeuHslit HCTOYHHK cBeTa. OTpaskeHHe CBETa. 3aKOHBI OTpaskeHUs cBeTa. [locTpoeHne n3obdpa-
PKeHUH B TUIOCKOM 3epkaie. [Ipenomiienne cBeta. 3akoHbI IpeIOMIIEHUS cBeTa. AOCOMIOTHBIN MOKa-
3arenp npenoMicHus. IlonHoe BHyTpeHHee oTpakeHHe. lIpenenbHbI yroa MOJHOTO BHYTPEHHETO
oTpakenus. Jucnepcus csera. CrnoxxHblil coctaB O6enoro ceeta. Lisetr. CoOuparolye u paccenBaro-
niye auH3bl. ToHKas nuH3a. POKyCHOE pacCTOsIHUE M ONTHYECKAas CHUjla TOHKOM JIMH3BL. [locTpoeHue]
M300pakeHN B COOMPAIOIIUX U pacCeUBaIOIIUX JIMH3aX. POpMyia TOHKOHM JIMH3bI. Y BeIUYeHHE, Aa-
BaeMoe JIMH30U. [Ipenensl npumeHuMocTr reoMeTpuueckor onTuku. BonHoBas ontuka. UHTEpde-
peHuus ceera. KorepeHTHblEe HCTOYHUKU. Y CIOBUS HAOIIOAEHUS MAKCUMYMOB M MUHUMYMOB B UH-
Tep(epeHIIMOHHON KapTHHE OT JABYX CHH(A3HBIX KOT€PEHTHBIX HCTOUYHUKOB. [{udpakuus ceera. [{u-
(bpakLMOHHAs pelieTKa. Y ciloBUe HaOIr0A€HUS IVIaBHBIX MAaKCUMYMOB IIPH IaJleHUM MOHOXPOMATH-
"YEeCKOro CBeTa Ha TU(paKIMOHHYIO pemeTky. [lomsipusanus cBera

HpaKTI/I‘-ICCKI/Ie 3aHATHUA

[IpakTudeckue padboOTHI:

HaGnronenue aucnepcun cBeTa.

TexHUYecKue yCTpoCcTBa M MPAKTHUECKOe MPUMEHEHHE: OUKH, JyTa, (hoToanmnapar, NpoeKIIMOHHBIH
annapaT, MI/IKpOCKOH, TCJIECKOII, BOJIOKOHHAs1 OIITHKA, I[I/I(l)paKIII/IOHHaSI pemeTKa, HOJ'IS[pOI/II[, TCJIC-
CKOII

JlabopaTopHble 3aHATHSA

NabopaTopHas paboTa 16. OnpeaeneHne NoKasaTens NpesoMseHms cTekna.
labopaTtopHas pabota 17. ccnepoBaHMe CBOMCTB M300paXKeHMN B JIMH3aX.

labopaTtopHas paboTa 18. HabatoaeHue aucnepcmm ceeta

Pasnen 6. OCHOBBI crielIUAJIBbHON TEOPHH OTHOCUTEIBLHOCTH

Tema 6.1

Conep:kaHue y4eOHOT0 MaTepuaJa:

OK 01
OK 02

21




OCHOBBI CIIEIUAILHOMN [[PaHMLbl IPUMEHUMOCTU KNACCUYECKOWM MeXaHUKW. MoCTyNaTbl CneumanbHON TEOpUM OTHOCUTENBHOCTU: UH- OK 04
TEOPHH OTHOCUTENL-  [BAPMAHTHOCTb MOyl CKOPOCTYM CBETa B BaKyyMe, MPUHLIMM OTHOCUTE/IbHOCTM MHLITENHA. OTHOCUTENbHOCTD, OK 05
HOCTHU OlHOBPEMEHHOCTU. 3aMefi/IeHNE BPEMEHU U COKpaLLEeHUE AJIMHbI. DHEPTUS U UMNYJIbC PENSTUBUCTCKON Ya-
cTUUbl. CBSA3b MaCcChl C SHEPTUEN U UMMY/ILCOM PENSTUBUCTCKOM YacTULbl. IHEPTUS MOKOS
Paznen 7. KBanTtoBas ¢puzuka 14
Tema 7.1 Conep:kaHue y4eOHOT0 MaTepuaJa: 4
(D7IeMEHTBI KBAHTOBOH [®oTOHbI. dopMyna MaaHKa CBA3M SHEPTMM GOTOHA C €0 YaCTOTOM. DHEPTUA U UMNYJILC GOTOHA. OTKPLITUE U
OIITUKHU nccnegoBaHue ¢potoaddekta. OnbiThl A.l. CTonetoBa. 3aKoHbl ¢oToaddeKkTa. YpaBHeEHUE DNHLWITENHA ANS
doToadpdekTa. "KpacHas rpaHuua” potoaddekra. [laBneHume ceeta. OnbiThl [1.H. Jlebegesa. Xummyeckoe aen-
CTBME CBETA. TEXHUYECKME YCTPOMCTBA U MPAKTUYECKOe NpUMeHeHUe: GpOoTO3IEMEHT, POTOLATUMK, CONHEYHASs
GaTapes, CBETOANOS,
Tema 7.2 Conep:xanue yueOHOT0 MaTepuaja: 3
Crpoenue aToma Mopenb atoma Tomcona. OnbiTel Pezepdopaa no paccesauto -yactuil. [lnanerapnas mojens atroma.
[Toctynatsl bopa. M3ny4yenue u nornomeHue GoToHOB MpHU Nepexoie aToMa ¢ OJHOTO YPOBHS dHEP-
ruyd Ha Apyrod. Buael cnekTpoB. CHekTp ypoBHEW 3HEpPruu aroMa Boaopoaa. BosiHOBbIE CBOMCTBA)
vyactull. Bonusl e bpoitnsa. Kopmyckynspao-BonHoBo# nyanu3m. CIIOHTaHHOE M BBIHY)KJICHHOE H3- OK 01
mydenue. Judpakius 31eKTpOHOB B KpUCTauiaxX. Y CTPOMCTBO M MPHUHIMI paboThI y1azepa. TexHu- OK 02
YEeCKHE YCTPOWCTBA M MPAKTUYECKOE MPUMEHEHME: CIEKTPaJbHbIN aHamu3 (CHEKTPOCKON), Jasep, OK 04
KBAHTOBBIN KOMITBIOTEP OK 05
JlabopaTopHble 3aHsATHS 1 OK 07
JlaGopaTopnas pabota 19. Habmomenre TuHERYaTOro CrieKTpa
Tema 7.3 Coaep)aHue yuebHoro matepuana 6

ATOMHOE SIAPO

OKCNepUMEHTbI, AOKasblBaloWME CAOXKHOCTb CTpoeHus aapa. OTKpbiTMe pagnoakTUBHOCTM. OnbiTbl Pesep-
dopaa no onpeaesieHMo CocTaBa PagMOaKTUBHOIO M3ydeHns. CBOMCTBa anbda-, 6eTa-, raMMa-mn3sJyyYeHus.
BnnsHMe pagnuoaKTMBHOCTU Ha XXUBble opraHn3Mbl. OTKPbITME NPOTOHA U HENTPOHA. HyKNoHHas Moaenb aapa
len3eHbepra-MBaHeHKo. 3apsa aapa. MaccoBoe Yyncao agpa. Msotonbl. Anbda-pacnag,. INeKTPOHHbIA U MNO-
3UTPOHHbIN GeTa-pacnaf. NaMMa-nsnyvyeHune. 3aKOH PaJuOaKTUBHOIO pacnaja. dHeprus cBs3n HYKIOHOB B
aape. AaepHble cunbl. ledbeKT Macchl aapa. AaepHble peakuyun. [leneHne u cMHTE3 saep. AAepHblit peakTop.
TepMosaepHbIN cnHTE3. MpobaeMbl M NepCneKTUBLI SAEPHON SHEPTETUKN. DKOJIOTMYECKNE acneKThbl S4epPHOM
SHEpPreTUKKU. deMeHTapHble YacTuubl. OTKpbITME NO3UTPOHA. MeToabl HAabAKAEHUS U PETUCTPALIUMA 3JIEMEH-
TapHbIX YacTul, OyHAaMeHTabHble B3auMoAencTBus. EAMHCTBO GU3MYECKOM KapTUHbI MUpPa

lMpakTnyeckmne 3aHATUA

MpakTuyeckune paboTbl:

NccnepoBaHune TpekoB YacTuL, (Mo rotosbiM ¢potorpaduam).
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TeXHUYeCcKMe yCTponcTBa U MpaKTUYeckoe NpuUMeHeHue: GoToasieMeHT, GoToaaTUMK, CoIHeYHas 6aTapes,
CBETOAMO/I, CNEKTPOCKONM, Na3ep, KBAaHTOBbIN KOMMbIOTEP, A03UMETP, KaMepa BuibcoHa, SAepHbIin peakTop,
aTOMHas 6omMba

Pasnen 8. DiieMeHTHI ACTPOHOMMY U ACTPOPHU3NKH

Tema 8.1 DeMeHTHI
ACTPOHOMUU U aCTPO-
(buzuku

Conep:kaHue y4eOHOro MaTepuaJjia

STanbl pa3BUTMS acTpoHOMMU. MNprMKNagHoe U MMPOBO33pPEHYECKOe 3HAYeHNe acTPOHOMUMK. Bupa 3Be3aHOro
Heba. Co3Be3aus, ipKne 3Be34pl, NAAHETbI, UX BUauUMoe asuxkeHune. ConHeyHas cucteMa. MNnaHeTbl 3eMHOM
rpynnbl. MnaHeTbl-ruranTbl. Manble Tena ConHeyHom cucteMsl. ConHue, doTtochepa un atMocdhepa. ConHeUHas
AKTUMBHOCTb. ICTOYHUK 3Heprum ConHuA 1 3Be3f. 3Be3bl, X OCHOBHbIE XapaKTepUCTUKK. [lnarpaMmma "crek-
TPaJibHbIN KNacC - CBETUMOCTL". 3Be3bl I1aBHOM NOocaefoBaTeNbHOCTU. 3aBUCMMOCTL "Macca - CBETUMOCTb"
\01a 3Be3[, rMaBHOM MocsieoBaTe/IbHOCTU. BHyTpeHHee cTpoeHue 3Be3. CoBpeMeHHble MpeacTaB/ieHUsl O
npouncxoxxaeHnn u apostouum ConHua v 3se3f,. Itanbl )XM3HU 3Be34,. MneuHbii MNyTb - Hawa ManakTuka. Cnu-
panbHas CTpyKTypa [anakTnkm, pacnpeaeneHue 3ee3f, raza v nolin. NonoxkeHmne n aeuxkeHne ConHua B la-
lnakTuKe. Tunbl ranakTuk. MNaockas u coepmyeckas noacuctemMol Fanaktmku PagmoranaktMku u KBasapbl. Yep-
Hble Ablpbl B fiApax ranaktuk. BceneHHnas. PaclumpeHmne BceneHHol. 3akoH Xab66na. PazberaHue ranaktuk.
Teopus bonblioro B3pbiBa. PeninktoBoe M3nydeHue. MacwtabHasa CcTpyKTypa BceneHHol. MeTaranaktuka.
HepelueHHble npob6aeMbl aCTPOHOMUMK

JlabopaTopHble 3aHATHS

JlaGopaTopnast padota 20. HabmroneHus: HEBOOPYKEHHBIM TJIa30M C MCIIOJIB30BAHUEM KOMIIBIOTEP-
HBIX MPUIOKESHUH ISl ONpeIeJICHHsI TTOJI0KEeHUsI HeOECHBIX 00BbEKTOB Ha KOHKPETHYIO JAaTy: OCHOB-

HbIe co3Be3usi CeBEpHOTO MOTYIIAPHS U IPKHUE 3BE3]IBI

OK 01
OK 02
OK 03
OK 05
OK 07

IpodeccuonaibHO OPMEHTHPOBAHHOE COJlePKaHUe (CoepKaHNe NPUKJIATHOTO MOYJIs1)*

58

OK IIK

IIpomexyTouHas aTrecTanms (3K3aMeH)

Bcero:

180




3. YcioBus peaju3anuu NporpaMmMsbl 0011eo0pa3oBaTe/ibHOH TUCHMILIMHBI

3.1. TpeOoBaHMS K MHHMMAJIBHOMY MAaTepPHAJIbLHO-TEXHUYECKOMY
o0ecrneYeHnIo

KaOuner ®u3uku

Habop unctpymeHToB

Creng MHCTPYMEHTOB

Peocrar noy3yHKOBBIH

BosnbT™meTp

JIuH3e1 MOJIBIE

[Tpubop /ist IEMOHCTpAIK MATHUTHOTO TIOJISt
Amnepmerp

ItaTB yHUBEpCAIbHBIN QU3.

KinaccHas nocka

Kpecno «Buzurop»

Cron

Cron yueHn4ecKuid

Ctyn ydyeHu4YeCcKui

HNHTEpakTUBHBINA KOMIUIEKT
[IporpammMHuo-anmapaTHbiii Komruieke RAY S222Mi
Hoyt6yxk IlopraTtusaeiii [I9BM

Pabouee mecTo npenogasaTens;

KomMnnekT y4yebHo-HarnsagHbIx nocobui;
KoMnneKkT anekTpoHHbIX BUaeoOMaTepuanos;

3.2 UudopmanmonHoe obecrieueHne 00ydeHust

Ilepeuenb yueOHbIX H3aaHuii, UHTEepHET-pecypcoB, TONOJHUTEIbHON JUTEPATYPbI

®  dusuka. TeEXHONOTNMYECKMI NPOPUb: YHED. ANs CTYAEHTOB yupexaeHun CMO: B 2 4. Y. 1
/B.®. IMutpuresa.-M.: O6pasoBaTe/ibHO-U34aTENbCKUN LLEEHTP « AKagemMusi», 2024.-320 c.
®  ®dusuka. TexHoNOrn4Yecknn Npoduab: y4eb. ans cTyaeHToB yupexaeHun CMO: B 2 4. Y. 2
/B.®. IMutpuresa.-M.: O6pasoBaTeibHO-U34aTE/ILCKUN LLEHTP « AKagemMus», 2024.-256 c.

JNEeKTPOHHbIe pecypcbl:

-Huxepo B.A. ®usuka m1s By30B: Mexannka u MojekyispHas ¢uszuka / Hukepos B.A. -
M.:JamkoB u K, 2017. - 136 c.: ISBN978-5-394-00691-3 - Pexum moctyma: httn://zna-
nium.com/catalog/r)roduct/415061
-Kpamaposa C.O.®usuka. Teopus u npaktuka: YueoHoe mocodue / [log pea. mpod. C.O.
Kpamaposga. - 2-e u3z., gom. u nepepad. - M.: UL PUOP, HUL] UHD®PA-M, 2018. - 380 c.:
60x90 1/16. - (Beicmiee o6pazoBanue) (Ilepernér 7b11) ISBN978-5-369-01522-3 - Pexum
noctyta :http: //znanium. cot/catalog/product/522108

HuTepHeT-pecypcesl

www.fcior.edu. ru(®eaepanbHblil IEHTP HHGOPMAITMOHHO-00PA30BATEIBHBIX PECYPCOB).

wwww.dic.academic, m (Axagemuk. CI0Bapu ¥ SHIIUKIIONETUN ).
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4. KoHTpPOJIb U OlIEHKA Pe3yJIbTATOB OCBOCHHUSA TUCIHHUIIIMHBI

KoOHTpPOJIb U 0lleHKA Pe3yIbTaTOB OCBOCHUS 001Ie00pa30BaTEILHON TUCIIH-

IJIMHBI PACKPBIBAOTCA 4YCPC3 JUCHHUIINIMHAPHBIC PC3YJIbTAThbl, HAIIPABJIICHHBLIC Ha

dbopmupoBaHue oOmUX U TPOo(ecCHOHATBHBIX KOMIIETEHUIUNH T0 pasienam

U TEMaM CoJiepKaHusl yueOHOro MaTepHaia.

Kon u HaumeHoBaHue
¢dopMupyeMbIX KOMIIETEHIINA

Paszgen/Tema

Tun oneHoYHbIX
MeponpUsTHIi

OK 01. Beibupats crioco0sl perie-
HUS 33129 PO eCcCHOHATBHOM J1e-
ATCJIBHOCTU ITPUMCHUTCIIBHOK pa3-
JUYHBIM KOHTEKCTaM

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

Pazgen4. Temer 4.1.,4.2.,4.3

Pazgen 5. Temsr 5.1.,5.2., 5.3.

Pazpgen 6. Tema 6.1

Pazgen 7. Temwr 7.1, 7.2, 7.3
Pa3zgen 8 Tema 8.1

ITo/c

OK 02. Hcnons3oBaTh COBPEMEH-
HbIC CpEJICTBa TOWCKA, aHAIHM3a W
WHTEpIIpEeTaluu uHpOpMaLUy|
U WH)OpPMAIMOHHBIC TEXHOJIOTHH
TSI BBITIOJTHEHMS 337129 TTpodeccro-
HAJILHOW JICATEIIBHOCTH

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

Paznen4. Temnr 4.1.,4.2.,4.3

Pazgen 5. Temnr 5.1.,5.2., 5.3.

Pazgen 6. Tema 6.1

Pazgen 7. Temwr 7.1, 7.2, 7.3
Pa3gen 8 Tema 8.1

ITo/c

YCTHBIH OIIPOC;
(pOHTATBHBIOIPOC;

KOHTpPOJIbHAsI paboTa;
HaOr01eHNe

3a BBINTOJIHEHUEM JIa-

OopaTopHBIX paboT;

OK 03.

U peanu30BBIBATH
npogeccuoHaIbHOe
U JJMYHOCTHOE Pa3BUTHUE, MPEIIPHU-
HIMAaTEIbCKYIO JeSITeTbHOCTD
B mpodeccuoHaabHON cdepe, Huc-
MOJIH30BATh 3HAHUS
M0 TIPaBOBOW M (hPMHAHCOBOHN Tpa-
MOTHOCTH B Pa3JMYHBIX >KU3HCH-
HBIX CUTYaIUsIX

[InanupoBars|
COOCTBEHHOE

Paszmgen 1. Tema 1.1

Pazgen 3. Temsr 3.1.,3.2., 3.3.

Pazgen4. Temer 4.1.,4.2.,4.3
Pa3gen 8 Tema 8.1
ITo/c

[paKkTU4ecKre paboThl
(pemeHre Ka4eCTBEH-
HBIX
Y pacyeTHBIX 3aJ1a4);

TECTUPOBAHUE;

pelLIeHHE Keiic-3a1ay;

BBITIOJIHEHHE TTPAKTH-

YECKHUX 3aJIaHUi TIPO-

dbeccruonanbHOU

OK 04. DddexTuBHO B3anMOICH-
CTBOBATh " paborath
B KOJUICKTHBE U KOMaH/Ie

Pazgen 2. Temnr 2.1.,2.2., 2.3.
Pazgen 3. Temnr 3.1., 3.2., 3.3.

Pazgen 4. Temer 4.1.,4.2.,4.3

Pazgen 5. Temsr 5.1.,5.2., 5.3.

Pasnen 6 Tema 6.1
Pazgen 7. Temwr 7.1, 7.2, 7.3
ITo/c

HaIPaBJIECHHOCTH;
BEIIIOJIHEHHE 3aJaHud

MIPOMEXKYTOYHOM aTTe-
cTaluu

OK 05. OcymecTBiasiTh YCTHYIO
M MACbMCHHYIO KOMMYHHKAIIUIO HAQ|
FOCYIapCTBEHHOM sI3blke Poccuii-
ckoit denepanuu ¢ y4eToM 0COOCH-
HOCTEH COLIMAIBHOTO
1 KyJILTYPHOI'O KOHTEKCTa

Pazmen 1. Tema 1.1

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

Paznen 4. Temer 4.1.,4.2.,4.3

Pazgen 5. Temsr 5.1.,5.2., 5.3.

Pazgen 6. Tema 6.1
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Pazgen 7. Temwr 7.1, 7.2, 7.3
Pa3znen 8 Tema 8.1
ITo/c

OK 07. ConelicTBOBaTh COXpaHe-
HUIO OKpPY>KalOILIEW Cpelbl, pecyp-
cOoCOepe)EHHUI0, MPUMEHSITh 3HAHUS
00 U3MEHEHUU KIIUMAaTa, IPUHITUIIBI
OCPEKITUBOTO TMPOM3BOJCTBA, I(-
(heKTUBHO JEWCTBOBATh B YPE3BBI-
YaWHBIX CUTYaLUSIX

Pazgen 2. Temsr 2.1.,2.2., 2.3.
Pazgen 3. Temsr 3.1., 3.2., 3.3.
Paznen 4. Temer 4.1.,4.2.,4.3
Pazgen 5. Temnr 5.1.,5.2., 5.3.
Pazgen 7. Temnr 7.1, 7.2
Pasnen 8 Tema 8.1

Ilo/c

I1K 1.2. Mcronp30BaTh
KOHCTPYKTOPCKYI0, HOPMATHB-
HO-TEXHUYECKYIO U MPOU3BO/IC-
BEHHO-TEXHOJOTUYECKYIO JTIOKY-
MEHTAITUIO 10 CBapKe.

Paspen 3. Tembl 3.1., 3.2, 3.3.,

HaOroieHue 3a
XOZIOM  BBITIOJTHECHUS]
1a00paTOpHBIX paboT;
- HaOJIIOeHne 34,
XOZIOM  BBINIOJHEHHUS]
WHINBUIYTbHBIX
OPOEKTOB U  OLIEHKA
BBITTOJIHEHHBIX TTPOCK-
TOB;

-9K3aMeH
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