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1. Ob0mas xapaxkrepucTuka padoueil NmMporpamMmbl 001Ie00pPa30BaTEILHOM

AUCHHUILINHBI «DU3HKa»

1.1.MecTo IMCUMILIMHBI B CTPYKTYpe o0pa3oBarejibHO# nporpammsel CIIO:
OobmeoOpa3oBaTenbHas aucuuIUIMHA  «Pusnuka» sBisieTcs  00sA3aTeIbHOU

4acThlo  00Ie00pa30BaTENbHOTO  IIMKJIA  00pa3oBaTeNbHONM  MpOTpaMMbl B

cootrBeTcTBUU ¢ PI'OC CIIO o mpodeccun 23.01.17. Macrep 110 peMOHTY U

00CIIVKUBAHUEO ABTOMOOWIIEH

(npogheccuu/cneyuanviocmu)

1.2. Heau u miiaHupyembie pe3yabTAThl 0CBOCHHUS TUCHUIIUHBI:
1.2.1. Hean nucHMNJINHBbI:

Conepkanue mporpaMMbl 00IIe00pa3oBaTeNbHON AUCHUIIUHBL Du3nka
HAIPAaBIIEHO HA JOCTUKEHHE CISAYIOUINX IENICH:

e  (opMmupoBaHHE HMHTEpeca M CTPEMIICHUS OOYYarOIIMUXCS K HAy4YHOMY
M3yUYEHHIO IPUPOJIBI, PAa3BUTHE UX MHTEIUIEKTYaIbHBIX U TBOPUECKUX CIIOCOOHOCTEH;

®  pa3BUTHE  TMPEACTABIEHUWH O  HAYYHOM  METOJE  IO3HaHUS
1 pOpMHUPOBaHUE UCCIIETOBATEIHCKOI'O OTHOIICHHSI K OKPY/KAIOIIUM SIBIICHUSIM;

e  (opMmHpoBaHHE HAYYHOTO MHPOBO33PEHHUS KaK pe3ysibTaTa H3Yy4YCHHS
OCHOB CTPOCHHS MaTepuu U (PyHIaMEHTaIbHBIX 3aKOHOB (PH3UKU;

e  (QopmupoBaHHE YMEHHMH OOBACHATH SBICHHUS C HCIOJIb30BAHUEM
¢bu3nUecKux 3HAaHUN M HayYHBIX JI0Ka3aTeNbCTB;

e  (opmupoBaHUE MPEICTABICHUI O PONU (PUIUKU IS PA3BUTUS IPYTHX
€CTECTBEHHBIX HAayK, TEXHUKU U TEXHOJIOTUH.

JlocTikeHre STHX LeJel oOecreyuBaeTcs peUIeHHeM CIeAyIOIMNX 3ajad
B IIpOLIECCe U3yUeHUs Kypca (PM3UKH HAa yPOBHE CPEIHEro 00IIero oopa3oBaHus:

e mpuoOpeTeHHe  CUCTeMbl 3HAaHMM 00  o0mwmx  (QU3NYECKUX
3aKOHOMEPHOCTSIX, 3aKOHAX, TEOPHIX, BKIIOUAs MEXaHUKY, MOJEKYISPHYIO (QU3HUKY,
ANIEKTPOAMHAMUKY, KBAHTOBYIO (DU3UKY M SJIEMEHTHI acTpO(PU3HKH;

e  (QopmupoBaHHE  yMEHUH  TOPUMEHATH  TEOPETUUYECKUE  3HAHUS
i 00bACHEHHs (U3NYECKUX SBICHUM B MPUPOJAE M AJIS MPUHATUS MPAKTHUECKUX

pPELIEHNI B TOBCEHEBHOM KU3HU;



®  OCBOCHHE CIOCOOOB pEIICHUS Pa3IUYHBIX 33a7a4 C SBHO 3a/JaHHOU
bu3nueckoil MoOeNnblo, 3aJad, IOJPa3yMEBAIONIMX CAMOCTOSITEILHOE CO3aHHE
(bu3nueckoil MojieNn, COOTBETCTBYIOIIEH YCIOBHM 33/1a4H;

e  TIOHMMaHWE (PU3MYECKUX OCHOB W TMPHUHIIUIIOB JCHCTBHSI TEXHUYECKHX
YCTPOMCTB U TEXHOJIOTHMUYECKUX MPOIIECCOB, MX BIUSHUS Ha OKPYKAIOIIYIO CPENY;

®  OBJIAJICHUE METOIaMHU CaMOCTOSITEITLHOTO TUTAHUPOBAHHUS
U TpoBeAcHUS (PU3NYECKUX DOKCIEPUMEHTOB, aHAIW3a W  HHTEPIPETAINH
MHGPOPMAITUH, ONIPEICTICHUS JOCTOBEPHOCTH MOTYYSHHOTO PE3yJIbTaTa,

®  CO3/1aHHe yCIIOBHH JUIS  pa3BUTHUS YMECHHIA POEKTHO-
HCCIIEI0BATENIbCKOM, TBOPUYECKOMN AEATEIBHOCTH.

Ocobennocmsv  opmMupoBanusi COBOKYNHOCMU 3a0a4 U3ydeHuss Qu3uKu
0N cucmembl  CpedHe20  NPoQhecCUOHANbHO20 — 00pA308aHUs  3AKTIOYAEMCs
8 HeobOXOOUMOCmU peanuzayuu npo@peccUoHaNbHOl HANPAGIEHHOCMU peulaemblx
3a0au, yuéma ocobenrHocmell cghepvl desmenbHoCmu 6YOYuuUx Cneyualucmos.

Ilpoepamma no usuke npedocmasiiem B03MONCHOCMb Olsl peanu3ayuul
PA3UYHBIX MeMOOUUEeCKUX N00X0008 K Op2anu3ayuu 0oyyerus gusuxe npu yciosuu
CoOXpaneHus 003amenbHOLL YACMU COOEPICAHUSL KYPCA.

Ilpenooasamenvy 6npage camocmosmenvHo GblOUpPams GOpMYy U3VUEHUs]
mamepuana: JeKyus, O0eMOHCmpayus 3KCnepumMenma, npakmudeckas paboma,
NPAKMUKYM N0 peuweHuro 3a0ad u np., ad maxice no c80emy YCMOmpeHuro nposooum
O0eMOHCMPAYUOHHble U 1aO0pamopHvle  padbomsl € Y4EMOM  UMEIUe2ocs
obopydosanusi  (onpedenimv  NPOOOJHCUMENIbHOCHb  1AO0PAMOPHO2O — UTU
NPAKMUYECKO20 3aHAMUs, OONOJHAMb €20 Opy2uMu 6uoamu pabom. uydeHue
Meopemuyecko20 Mamepuaid, peulerue 3a0ad, paboma ¢ mexHuyeckum meKkcmoM,
mecmupoganue u np.)

Ilpenooasameny ~ camocmosamenvuo  onpeoensem — NOC1e008AMENbHOCHb
U3yyeHUuss U 00veM Yacos, OmMEOOUMbBL HA U3YUeHUe OMOENbHbIX meM, 8bloupaem
memMamuxy HnpoQeccCuoHaIbHO OPUEHMUPOBAHHO20 COOEPHCAHUS OUCYUNTUHBL 8
3agucumocmu om cneyuguku Oyoywel npogheccuoHanrbHol  0eamenbHOCmu

00Y4aArOUUXCHL.



1.2.2. Ilimanupyemble Ppe3yJbTaTbl OCBOECHHS 001Ie00pPa30BaTEJIbHOM
aucUIIMHBI B c00TBeTCTBHH ¢ PI'OC CIIO n Ha ocHoBe PI'OC COO
O6mme xommerennuu (nanee — OK) u npodeccroHanbHbie KOMIETEHIUN (Janee —
I[IK) ®I'OC CIIO B COOTHECEHUM C JUYHOCTHBIMH, METANpPEIMETHBIMU U
IpeIMETHBIMU pe3ylibTaTaMu oO0yueHusi ©6azoBoro ypoBHs (mamee — IIPO)

®I'OC COO npexacrapieHsl B Ta0IULE:



Koa v HaumMeHoBaHue
bopmupyembIx
KOMIIeTeHI M

IInanupyemMsble pe3yJbTaTbl 0CBOCHHS IPOrPaMMBI 110 AW CUMILIMHE

O0mue

JAucuunianHapHbie

OK 01. Beibupatp
CIIOCOOBI pereHus
3amaq
npodeCcCuOHATBHON
JeSATeIbHOCTH
MPUMEHUTEIHHO

K pa3IU4HbIM
KOHTEKCTaM

JInuHOCTHBIE pE3yNbTAaThl JOJDKHBI OTpaXkaTh B 4YacTH
TPYJIOBOTO BOCITUTAHUSI:

- TOTOBHOCTh K TpYy/Ay, OCO3HaHHWE IIEHHOCTH MacTepCTBa,
TpyIoIto0ue;

- TOTOBHOCTh K aKTHBHOH JEATEIHHOCTH TEXHOJIOTUYECKOM
u COLIMATTLHOM HATPaBIEHHOCTH, CIIOCOOHOCTB
WHUIIMAPOBATH, TUTAHUPOBATh u CaMOCTOSITEIIEHO
BBITIOJTHSTH TAKYIO JIEATEIbHOCTH;

- HMHTEpEC K pa3IuuHbiM cdepaMm npodhecCuoHaATbLHON
NeSITeIbHOCTH,

- TOTOBHOCTh M CIHOCOOHOCTH K OO0Opa3oBaHUIO |
caM000pa30BaHUIO HA IPOTSKCHUH BCEU KU3HU.
MertamnpeaMeTHbIe Pe3yIbTaThl JOKHBI OTPAYKATh:
OBnanenue YHUBEPCATbHBIMH yUeOHBIMH
MO3HABATEIHHBIMH JICHCTBUSIMHU:

a) 6a30BBIC JTOTHYECKHE IEHCTBUS:

CaMOCTOSITENTFHO ~ (OPMYJIHPOBAaTh W aKTyaJIM3HPOBATH
npo0yieMy, paccMaTpuBaTh €€ BCECTOPOHHE; yCTAHABINBATH
CYIIECTBEHHBIN TPU3HAK WJIM OCHOBAaHUS ISl CPaBHEHUS,
Kkinaccupukauuu U 0000OUIeHMS;  ONpeneNisaTh  LeNu
NeSTeNbHOCTH, 3aJaBaTh IapaMeTpbl W KPUTCPUH UX
JOCTUKECHHS; BBISBIIATH 3aKOHOMEPHOCTH U MTPOTUBOPEYHS B
paccMaTpUBaeMbIX SIBIICHUSX; BHOCHUTh KOPPEKTHBBI B
NeSTeNbHOCTh, OIEHUBAaTh COOTBETCTBHE  PE3yJIbTaTOB
[EJsSIM, OIIGHWBAaTh PHUCKU TOCIEACTBUN JCSATEINbHOCTH;
pa3BUBaTh  KpPEAaTHMBHOE  MBIIUICHWE TPU  PEIICHUU
YKU3HEHHBIX TIPOOIIEM;

0) 60a30BbBIC UCCIICIOBATEIIbCKUE ACHCTBUS:

- BJaIeTh HABBIKAMH Y4YeOHO-HCCIIEIOBATEILCKOH U
MPOEKTHON  JIEATENBHOCTH,  HABBIKAMHU  pa3pelieHus
po0Jiem;

I[TIP6 1. CdopMHpOBaHHOCTh TMPEACTABICHUNH O POJHU
U MecTe (PU3MKH U acCTPOHOMHUHU B COBPEMEHHON Hay4yHOU
KapTUHE MHpa, O CHUCTEeMOOOpa3yromiel poiau (GU3NKU B
pa3BUTHH €CTECTBEHHBIX HayK, TEXHUKU
U COBPEMEHHBIX TEXHOJIOTUHA, O BKJIAJAE POCCUMCKHUX
U 3apyOeXHbIX YYCHBIX-(QU3UKOB B pa3BUTHE HAYKH;
MoHUMaHue  (U3MYECKOW  CYIIHOCTH  HAOJIOIaeMbIX
SBIICHU MHKpOMHpA, MAKPOMHpa U MEraMupa; MOHUMaHHue
pOJIM aCTPOHOMHUH B MPAKTUYECKON EATEIBHOCTH YEIOBEKa
U JalbHEHIIeM HayYHO-TEXHHYECKOM Ppa3BUTUH, DPOJIU
bu3uKn

B (GopMHpOBaHMU  Kpyrozopa H  (yHKIHMOHAJIBHOU
rPaMOTHOCTH Y€JIOBEKa JIJIsl peLICHUS MPAaKTUYECKUX 3a/1a4;
[MP6 2. CdopmupoBaHHOCTH yMEHHU PACIIO3HABATH
dbuszndeckue sBIEHUS (MPOIECChI) W OOBSICHATH WX Ha
OCHOBE  M3y4YCHHBIX  3aKOHOB:  PaBHOMEpPHOE U
PaBHOYCKOPEHHOE MPSIMOJIUHEIHOE IBUKEHHE, CBOOOIHOE
najieHue Tell, JBI)KEHHE TI0 OKPYXKHOCTH, HHEPIIHS,
B3aMMOJICICTBHE TN, KoyiebaTelbHOE IBHKEHUE, PE30HAHC,
BOJIHOBOE JBIIKeHHE; AU dy3usi, OpOyHOBCKOE IBIKEHHE,
CTpOEHHE XUAKOCTEH U TBEPIbIX TeJ, U3MEHEHHE o0bhema
TEJI TIPH HAarpeBaHUM (OXJIAXKACHUH), TEIUIOBOE PaBHOBECHE,
UCHapeHue, KOHAEHCAlus, IUIaBJICHUEe, KpUCTAJIU3alus,
KWATIEHHE,  BIAXHOCTb  BO3JyXa, CBA3b  CpeaHeH
KMHETUYECKOW PHEPruH TEIIOBOTO IBMKEHHSI MOJIEKYN C
abCOJIIOTHOW TeMIlepaTypoi, TMOBBILIICHUE [aBJICHUS Taza
IPU €ro HAarpeBaHUM B 3aKPHITOM COCY/E, CBS3b MEXKIY
nmapamMeTpaMM ~ COCTOSIHMS ~ Ta3a B H30IpOLeccax;
JJIeKTpU3alMsl TeJl, B3aUMOJEUCTBUE 3aps]0B, HarpeBaHUE
NPOBOJHUKA C TOKOM, B3aUMOJCWCTBUE MAarHUTOB,
JJIEKTPOMAarHuTHasi MHAYKIHUS, JeCTBHE MarHUTHOTO MOJIs




- BBISABIIATH HpI/I‘II/IHHO-CHeI[CTBeHHBIe CBA3U nu
aKTyaJIM3UpPOBATh 3aja4y, BBIBUTAaTh THIIOTE3Y €€ PEIICHN,
HaXOIUTh apFYMeHTBI JUIA JOKa3aTeJIbCTBA CBOHUX
YTBEPKICHH, 3a1aBaTh apaMEeTPhl U KPUTEPUHU PEIICHUS;

- aHaJII/I3I/IpOBaTB HOJIy‘-IeHHBIe B XOIC€ peI_HeHI/IH 3aJa4un
pe3yabTaThl, KPUTHUYECKH OIEHHWBATh HMX JOCTOBEPHOCTD,
HpOFHO3I/IpOBaTB N3MCHCHUEC B HOBBIX yCJ'IOBI/I}IX;

- yMeTh TEPCHOCUTh 3HAHUSA B TIO3HABATEABHYIO U
HpaKTH‘-IeCKyIO YaCTHU KU3HCOACATCIIbHOCTH,

- YMETh HMHTCTPHPOBATH 3HAHUS M3 DPA3HBIX MPEIMETHBIX
oOJacreii;

- BBIIBHTaThb HOBBIC HJCH, MpeiaraTh OPHTHHAILHBIC
MOAXOBI U PELICHUS;

- HOPOSBISATH  CIIOCOOHOCTh MX HUCIOJIb30BAaHUS B
MO3HABATEIBHON U COUMAJIbHON MPAKTUKE;

-[IPOSIBIIATH CIOCOOHOCTD " TOTOBHOCTH K
CaMOCTOATEIIBHOMY MIOUCKY METOJIOB peLeHus

NPAaKTUYECKUX 3a/a4, MPUMEHEHHUIO Pa3IMYHBIX METO/0B
MIO3HAHHUS;

- CTaBUTb M (HOpMyTUpOBaTh COOCTBEHHBIE 337a4ydl B
00pa3oBaTENbHON NEATEIBHOCTH M JKM3HEHHBIX CHUTYalUsX;
BBISIBIISAITh  NPUYMHHO-CIICACTBEHHBIE  CBSI3U M JUIA
JI0Ka3aTeIbCTBA CBOMX YTBEP)KICHMH, 3a/1aBaTh HapaMeTphl
U KPUTEPUU pEIICHUs aKTyaTu3upoBaTh 33Jauy, BbIIBUTATh
TUIIOTE3y €€ PEUICHNUs], HaXOUTh apI'yMEHTHI;

- AHAJIM3MPOBATH TOJYYEHHBIE B XOJE PEIICHHUs 3a7au
pe3ynbTaThl, KPUTUYECKH OLCHHBAaTh HMX JOCTOBEPHOCTH,
MPOTHO3UPOBATh W3MEHEHHE B HOBBIX YCIIOBHSX; J/aBaTh
OLICHKY HOBBIM CHTYaIlMsIM, OIICHUBAaTh INPHOOPETCHHBIN
OTIBIT;

- pa3pabarpiBaTh IUIAH PEIICHUS MPOOJIEMBI C Y4YETOM
aHaJM3a UMEIOIIUXCS MaTepUalIbHBIX M HEMaTepUAIbHBIX
pPECypcoB; CTaBUTh MPOOJIEMBl M 3aJayM, OMYCKAroIIue
JIbTEPHATUBHBIC PEIICHUS

Ha TPOBOAHMK C TOKOM U JBIXKYLIMICA 3aps,
AJIEKTPOMArHUTHBIE KOJICOAHUS W BOJIHBI, TPSIMOJIUHEHHOE
pacrpocTpaHeHHE  CBETa, OTpaXXKEHHEe, MPEIOMIICHUE,
uHTephepeHIus, audpakius ¢ TOJMApU3ANMs  CBETa,
aucriepcus cBera; (OTOdIEKTpUdeckuil 3¢ (exT, CBETOBOE
JIaBJICHUE, BO3HWKHOBCHHE JIMHEWYATOTO CIIEKTpa aTroMa

BOJIOpPOJA, €CTECTBEHHAs U HCKYCCTBEHHAsI
PaznOaKTUBHOCTb;

[IP6 3. BnajgeHue OCHOBOIOJIATAIOUIMMH (PU3HUECKUMHU
HNOHATUSAMM M BEJIMYMHAMM,  XapaKTepU3YIOUIMMU
¢u3uueckue mpouecchl (CBI3aHHBIMH C MEXaHHYECKUM
NBIDKEHUEM, B3aUMOJCHCTBUEM Tell, MEXaHUYECKHUMHU
KOJICOAHUSMHU W BOJIHAMH;,  aTOMHO-MOJIEKYJISIPHBIM
CTPOECHUEM BEILIECTBA, TEIIOBBIMHU npoleccamy;

3JI€KTpI/I‘-I€CKI/IM WU MAr"HuTHBIM IIOJIAMH, 3JICKTpH‘-I€CKI/IM
TOKOM, DJICKTPOMarHUTHBIMH KOJICOAHUSIMHM W BOJHAMHU;
OIITUYCCKUMU SBJICHUSAMU, KBAHTOBBIMHA SBJICHUAMU,
CTPOCHHMEM aTOMa M aTOMHOTO SiApa, PaAUOAKTUBHOCTHIO);
BIIQJICHUE  OCHOBOTIOJIATAIOIIMMHU  aCTPOHOMHYECKUMU
INOHATUAMHA, ITO3BOJIAIOIIHMMH xapaKTemeBaTL npoueccm,
MPOUCXOMAAIINE Ha 3BE3/1aX, B 3BE3IHBIX CHCTEMax, B
MEXTaTaKTHYeCKOH cpefe; IBUKCHHE HEOECHBIX Tedl,
IBOJIIOLIMIO 3Be311 U BeeneHnoi;

I[IP6 4. Bnamenue 3aKOHOMEPHOCTSIMH, 3aKOHAMHU
u TeopusMH (3akoH BcemupHoro TtaroteHus, I, II u III
3akoHbl HBIOTOHA, 3aKOH COXpPaHEHUS MEXaHUYECKOU
SHEPIruM, 3aKOH COXpPAHEHUs UMIYJbCa, MPUHIUI
CyNepro3UIUU CHII, MPUHIIATT paBHONIPaBHOCTHU
MHEpIUATbHBIX CHCTEM OTCUETa; MOJIEKYJISIPHO-
KMHETUYECKYI0 TEOPHUI0 CTPOCHHS BEIIECTBA, Ta30BbIE
3aKOHBbI, TMEpBBIA  3aKOH  TEPMOJAMHAMHUKH;,  3aKOH
COXpAaHEHUS AJIEKTPUUECKOTO 3apsiaa, 3akoH KyioHa, 3akoH
OMa s yyacTka uenu, 3akoH Owma 11 TOJIHOM




ANEKTPUYECKOM 1enu, 3akoH Jxoyns - JleHma, 3akoH
JNIEKTPOMAarHUTHOM MHIYKIIMH, 3aKOH COXPaHEHUs YHEPIHH,
3aKOH MPAMOJIUHEHHOIO pacIpOCTPAHEHUsI CBETA, 3aKOH
OTpaKCHHsI CBETa, 3aKOH IIPEJIOMIICHMs CBETa; 3aKOH
COXpaHEHUs1 DHEPIUH, 3aKOH COXPAHECHMS UMITYJIbCA, 3aKOH
COXPAHEHHs DJJIEKTPUYECKOTO 3apsia, 3aKOH COXPaHEHUs
MacCOBOT'0 YMCJIA, ITOCTYJIaThl bopa, 3aKOH pairOaKTUBHOTO
pacnaza); YBEpEHHOE  HCIOJb30BAHME  3aKOHOB U
3aKOHOMEPHOCTEH Npu aHanu3e (U3NUYECKUX SIBICHUNA H
IIPOLIECCOB;

[IP6 6. BiageHue OCHOBHBIMH METOAAMU HAyYHOTO
MO3HAHUS, UCIOJIb3yEMBIMH B (DU3MKE: TPOBOAUTH MPSIMbIE
U KOCBEHHBIE M3MEpEHUs (PU3NYECKHX BEJIWYHMH, BHIOUpas
ONTUMAJIBHBIA CIIOCO0 M3MEPEHUsS U UCIOJb3Ysl U3BECTHBIE
METOJABl OLICHKU IIOTPEIIHOCTEd HW3MEpPEHUN, MPOBOIUTH
UCCIICIOBAaHUE  3aBUCUMOCTEH  (PU3MYECKMX  BEJIUYMH
C HCIOJIb30BAaHUEM TMPSMBIX H3MEPEHUH, OOBICHATH
NIOJIyYCHHBIE PEe3yJIbTaThl, UCIIONB3YS (PU3NUECKUE TEOPHH,
3aKOHBI U MOHSTHSA, U JeJIaTh BBIBOJIbI; COOIIOJATh IPaBUIIa

6e301acHoro Tpyaa
NpU TIPOBEICHHHM WCCICIOBAHUNH B paMKax Y4eOHOTO
HKCTIIEPUMEHTA U y4eOHO-HUCCIIeJ0BATENbCKOM
JeSITeTbHOCTH C UCTIOJIb30BaHUEM IU(PPOBBIX
U3MEPUTEIIBHBIX YCTPOWCTB u 71a00paTOpPHOTO
000py10BaHMUS; c(hOopMUPOBAHHOCTH MIPEACTABICHUI

0 METOJIaX MOJTYYCHHS HAYYHBIX aCTPOHOMHYECKHUX 3HAHUM;
I[TP6 7. ChopMHUPOBAaHHOCTh YMEHHS pEIIaTh pPacueTHHIC
3a/1a4y¥ C SBHO 3aJaHHON (PU3MYECKON MOJETBIO, UCTIONB3YS
buznveckue 3aKOHBI
U TPUHIWIBI, HA OCHOBE aHalW3a YCIOBUS 3aJa4u
BBIOMPATh (PU3NUYECKYIO MOJENb, BBIACIATH (U3HICCKUE
BEIMYMHBI U (OPMYJIbI, HEOOXOIUMBIC Ui €€ PelIeHUs,
IPOBOAMTH  pacyeThl U OLEHUBAaTh  pPealbHOCTh
MOJTYYEHHOTO 3HAueHUsi (U3NYECKON BEIMYMHBI, PElIaTh




Ka4C€CTBCHHBIC 3ajJa4u, BBICTpanBasi JJOTUYCCKU
HETPOTUBOPEUUBYIO LETIOYKY PACCYX IECHUM C OMOpOl Ha
U3YYCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (U3HUYECKUE
SBJICHUS

OK 02. Mcnonbs3oBaTh
COBPEMEHHBIC CPEICTBA
MOKCKA, aHaJTI3a

Y MHTEPIIPETAUU
uHpOopMaIu

1 nH()OpMAITMOHHBIE
TEXHOJIOTUU

IUTSL BBITTOJTHEHUS 32144
npodeccrnoHabHOM
JeSTEeTbHOCTH

JlnyHOCTHBIE pe3yNbTaThl JOJDKHBI OTPakaTb B YaCTU
LIEHHOCTU HAyYHOI'O ITO3HAHMS:

- copMHUPOBAHHOCTH MHUPOBO33PEHHSI, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKH U OOIIECTBEHHOI
MpaKkTUK{,  OCHOBAaHHOTO  Ha  JAHAlore  KYJbTYp,
CHOCOOCTBYIOLIIETO  OCO3HAHUIO  CBOETO0  MecTa B
MOJIMKYJIBTYPHOM MUPE;

- COBEpPILIECHCTBOBAHME SI3bIKOBOM M YUTATEIBCKON KYJIbTYPbI
KaK CpeJICTBA B3aMMOJICUCTBUS MEXKY JIOJbMU U TMO3HAHUS
MHUpA;

MeramnpeameTHele  pe3ynbTaThl  JOJDKHBI  OTpaXkaTh:
Ognanenue YHHUBEPCATbHBIMU y4eOHBIMH
IIO3HaBATCIIbHBIMHA HeﬁCTBHHMHZ

B) pabota ¢ nHpopmaImei:

- BJIAAeTh HaBBIKAMU T[IOJIy4eHUS HHPOpMAIMM U3

MCTOYHHKOB PAa3HBIX TUIIOB, CAMOCTOSITETIBHO OCYIIECTBIISTh
MOUCK, AaHalu3, CHCTEMAaTHU3aLUI0 W HHTEPIPETALHUIO
MH(OPMAIMY Pa3INYHBIX BUAOB U (OPM IIPEACTABICHHUS;

- CO34aBaTh TEKCTHl B PA3IMYHBIX (QopMarax ¢ Y4eToM
Ha3Ha4YeHUs MH(OpMANUN U LENEBON ayAUTOPHH, BHIOUpAs
ONITUMAJIbHYIO (DOpMY MPECTABICHUS U BU3YyaJIH3alUH;

- WCIIONB30BaTh  CpeAcTBA  WMHPOPMAIMOHHBIX U
KOMMYHUKAITHOHHBIX TEXHOJIOTHi B peleHnn
KOTHUTHBHBIX, KOMMYHUKAaTHBHBIX M OPTraHU3alMOHHBIX
3aa4 ¢ coONI0IEHUEM TPeOOBAHUM 3PTOHOMHKH, TEXHUKU
0€301acHOCTH, TUTUEHBI, PECYPCOCOEPEIKEHHMS, TIPABOBBIX U
THYECKUX HOPM, HOPM HH(OPMAIIMOHHOHN 0€30MacHOCTH;

- BUAJCTh HABBIKAMH  pACIO3HABAHWS W 3aIIHUTHI
uHbopManuu, HHGOpMaITMOHHON 6€30aCHOCTH JIMYHOCTH

I[IP6 5. VYmeHue y4WuTHIBaTH TPAaHUIBl [PUMEHEHHS
U3yYEHHBIX (U3MYECKUX MOAENEH: MarepuaibHas TOUKa,
MHEpLHaIbHas CHUCTEMa OTCUETA, WACAIBHBIN ra3; MOAEIU
CTPOEHHUSl Ta30B, JKUIAKOCTEH M TBEPABIX TeJ, TOYECUHBIN
IIEKTPUYECKUH 3apsijl, AAepHas MOJAEIb aTOMa, HyKJIOHHAas
MO/JIEJIb aTOMHOI'0 anpa
IpY peuIeHnn GU3NIECKUX 3a/1a4;

I[TIP6 9. CdopmupoBaHHOCT, COOCTBEHHOM ITO3UIIMH 10
OTHOLICHHUIO K (U3UYECKON MHPOpPMALUHU, TOTydaeMon M3
pa3HBIX HCTOYHHMKOB, YMEHMH HCIOIb30BaTh LU(POBBIE

TEXHOJIOTUU JUIS IIOUCKA, CTPYKTYpUPOBaHUS,
UHTEpIpEeTallud M MpeJICTaBIeHUs] y4eOHOH M HaydHO-
MOIYJIAPHOMI uHpOpMaLnu; pa3BUTHE YMEHUH

KPUTHYECKOT0 aHAJIM3a MoJIy4aeMoil HHpopMaIuu

OK 03. ITmanupoBaTh

JImgyHOCTHBIE PE3YIBTATEI OOJDKHBI OTpPaXaTb B 4YaCcTHU

I[1P6 9. CdopmupoBaHHOCT, COOCTBEHHOM TO3UIIMH T10
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Y peaJIn30BbIBATH
COOCTBEHHOE
npodeccuoHaIbHOe

Y JINYHOCTHOE
pas3BUTHE,
MPEINPUHIMATENBCKY
10 JICATEIbHOCTD

B Npo¢heCCHOHATHHOU
cdepe, UCTIOTB30BATh
3HAHUS 0 MPABOBOM

1 (UHAHCOBOM
IPaMOTHOCTH

B Pa3JIUYHBIX
KU3HCHHBIX CHTYaIUsX

AYXOBHO-HPABCTBCHHOTO BOCIIUTAHUSA:

- CIIOCOOHOCTb OIICHMBaTh CHUTyallMI0 M TNPUHUMATh
OCO3HAHHBIC pELICHUs, OPUEHTUPYSACh HAa MOPAIBHO-
HPAaBCTBCHHBIE HOPMBI

U IIEHHOCTH,
-OCO3HAHHME JIMYHOTO BKJIAJl B IMOCTPOEHHUE YCTOMYHMBOTO

Oymymiero;

MertanpeameTHble  pe3ysibTaThl  JOJDKHBI  OTPaKaTh:
OBnanenue YHHUBEPCATbHBIMHU peryIsTUBHBIMU
NEUCTBUSIMU:

a) CaMOOpraHu3aLys:

- CaMOCTOSITENIbHO  OCYILECTBJISATh  I[O3HABATEIbHYIO
NeSTeNbHOCTh,  BBIABIATH  MPOOJIEMBI,  CTaBUTh U

dbopmynupoBaTh COOCTBEHHBIC 3a7a4ll B 00pa3oBaTEIbHOM
NEeSTENbHOCTH U KU3HEHHBIX CUTYaIUsX;

- CaMOCTOSITENTFHO COCTaBJIATh IUIaH PELIeHHs] MPOOJIEMBI C
y4eToM HUMEIOIIHXCS pECypCoB, COOCTBEHHBIX
BO3MOXHOCTEU

Y NPEINOYTECHUM;

- IaBaTh OLICHKY HOBBIM CUTYaIIUSIM;

CIoco0CTBOBATh (DOPMUPOBAHHUIO U TPOSBICHUIO IIHPOKOMN
SPYAWIIMK B pa3HbIX o00JAacTSIX 3HAHWUW, TOCTOSIHHO
MTOBBIIIATH CBOM 00Pa30BaTEIbHBIN U KYJIbTYPHBIA YPOBEHbD;
0) CAMOKOHTPOJIb:

UCIOJIb30BaTh MpUeMbl pedIeKCUU JJIs OLEHKU CUTYalluH,
BbIOOpA BEPHOT'O PELICHHUS;

- YMETh OLEHUBAaTh PUCKH U CBOEBPEMEHHO INPUHUMATh
pelieHus

10 UX CHIKEHHUIO

OTHOWICHHUIO K (U3UYECKON MHPOpPMALUHU, TOTyIaeMon M3
pa3HBIX MCTOYHHUKOB, YMEHHH HCIOJIB30BaTh HHU(POBBIC

TEXHOJIOTUU JUIS IIOUCKA, CTPYKTYpUPOBaHUS,
UHTEpIpEeTallui M MpeJICTaBIeHUs] y4eOHOH M HaydHO-
MOIYJIAPHOMN uHpOpMaLnu; pa3BUTHE YMEHUH

KPUTHYECKOT0 aHAJIM3a MOJIy4aeMoil HHpopMaIiu

OK 04. DddexTruBHO
B3aHMOJICHCTBOBATh
u paborathb

B KOJIJICKTHUBE U
KOMaH/Ie

JInyHOCTHBIE pe3yJbTAaThl JOJDKHBI OTPAXKaTb B YaCTH
LIECHHOCTH HAay4YHOTO [TO3HAHUA:
-OBJIaJICBAHNE  HAaBBIKAMHU
MPOEKTHOMU

U COIIMAJIbHOW IEATEIbHOCTH;

y4eOHO-MCCIIeI0BATEIbCKOM,

I[IP6 10. OsnageHue ymeHHSIMH paboTaTh B TpyIIe
C BBITIOJTHEHUEM Pa3INIHBIX COLUAJIbHBIX pOHeI\/'I,
IUTAHUPOBATh PaboTy TPYNIBI, PAIIOHAEHO PACIPEIEIIATh
ACATCIIBHOCT B HCCTAHAAPTHBLIX CHUTyalUsaX, aJACKBATHO
OLICHUBATh BKJIAJ KAXKJOTO W3 YYACTHHKOB TPYIIBI B
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MeranpeamMeTHble  PE3YyJbTAaThl  JOJDKHBI  OTpaXkaTh:
OBnagenue YHHUBEPCATbHBIMU KOMMYHUKATUBHBIMU
NIEUCTBUSIMU:

0) COBMECTHasl IeATEIIbHOCTb:

- IOHUMATh U UCITIOJIB30BATh HpeI/IMYH_IeCTBa KOMaHI[HOI\/'I

Y MHIUBHUIYTLHON paOOTHI;

- BBIOMpPATh TEMaTHKy U METOJbl COBMECTHBIX JCHUCTBHH C
Y4EeTOM OOIIMX HHTEPECOB U BO3MOKHOCTEH Ka)I0T0 WIeHa
KOJUIEKTHBA;

- MIPUHUMATD LEeIn COBMECTHOH  JI€STEJIBHOCTH,
OpPraHU30BBIBATH
U KOOPAWHUPOBATh JIEUCTBHS IO €€ JOCTIKCHHIO:

COCTABJIATH IUIAH ACHCTBUU, PACIPENENATh POJIA C YUYETOM
MHEHMH Yy4acCTHHMKOB, OOCYXJaTh PE3yJlbTaThl COBMECTHOMN
paboTsI;

-OLICHMBATh KAa4e€CTBO CBOET0 BKJIAJa M KaKIOr0 Y4acTHUKA
KOMaHJIpl B OOMmHMH pe3ydabTaT 1Mo pa3pabOoTaHHBIM
KPUTEPHSIM;

-npesiaraTb HOBBIE MPOEKTHI, OLEHUBATh HJEU C MO3ULUU
HOBM3HBI, OPUTMHAIBHOCTH, MPAKTUYECKOH 3HAYUMOCTH;
KOOPAMHUPOBATh

Y BBITOJIHATH Pa0OTy B YCIOBHUSX PEabHOTO, BUPTYaJIbHOTO
Y KOMOMHMPOBAHHOTO B3aUMOJICHCTBHSI;

-OCYIIECTBJISITh IMO3UTHBHOE CTPAaTETHYECKOE IOBEACHUE
B pa3IMYHBIX CUTYyalUsX, MpPOSABIATb TBOPYECTBO U
BOOOpakeHUe, ObITh MHUIIUATUBHBIM.
Osnanenue YHHUBEPCATIbHBIMU
JNEUCTBUAMMU:

T') IPUHATHE ce0s U APYTHUX JIFOJICH:

- NPUHMMATh MOTHBBI W apTyMEHTBHI JPYTHX JIIOJell mpu
aHAJIM3€ Pe3yJIbTaTOB JAEATEIbHOCTU

peryIsITUBHBIMU

peleHre paccMaTpuBaeMOi POOIEMBI

OK 05. OcyiiecTBisTh
YCTHYIO U TUCbMEHHYIO
KOMMYHHKAIUIO

JImgyHOCTHBIC PE3YIbTATEl OOJDKHBI OTpaXaTb B YaCcTHU
9CTCTUYCCKOI'O BOCIIMTAHHA:
- 9CTCTUYCCKOC OTHOMCHHME K MHPY, BKIKOYAsA 3CTCTHUKY

I[IP6 1. CdopMHupoOBaHHOCTh TMPEACTABICHUNH O POJHU
U MecTe (PU3MKH U acTPOHOMHUHU B COBPEMEHHON Hay4yHOU
KapTUHE MHpa, O CHUCTEMOOOpa3yronield poiau (GU3NKU B
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Ha rocyJapCTBEHHOM
si3e1ke Poccuiickoi
denepauuu C y4eToM
0COOCHHOCTEH
COLIMAJILHOTO

U KYJIbTYPHOT'O
KOHTEKCTa

OblTa, HAy4YHOTO M TEXHUYECKOTO TBOPUYECTBA, CIIOPTA,
Tpyaa

U OOIICCTBEHHBIX OTHOIICHHUIH;

B 00JIaCTH MaTPUOTHIECKOTO BOCITUTAHUS MTPOSIBIIATH:
-IIEHHOCTHOE OTHOLIEHHE K TOCYJapCTBEHHBIM CHMBOJIAM,
HWCTOPUYECKOMY W TMPUPOJHOMY HACIEAUI0, MAMSTHHKAM,
TpaguuusM HaponoB Poccum, nocrmxkenusm Poccun B
HayKe, UICKYCCTBE, CIIOPTE, TEXHOJIOTUAX U TPYAE;

MeranpeameTHbie  pe3yibTaThl  JOJDKHBI  OTpa)aTh:
OsnaneHne YHHUBEPCATbHBIMU KOMMYHUKATUBHBIMU
JIEHCTBUSIMU
a) obmieHue:

- OCYIIECTBJIATH KOMMYHHKAIIMH BO BCeX cepax KU3HU;
- Pa3BEpHYTO M JIOTMYHO H3JIaraTh CBOK TOYKY 3pPEHMS
C MCIIOJIb30BAaHUEM S3BIKOBBIX CPEJICTB

pa3BUTHH €CTECTBEHHBIX HayK, TEXHUKU
U COBPEMEHHBIX TEXHOJIOTUHA, O BKJIAJAE POCCUMCKHUX
U 3apyOeXHbIX YYCHBIX-(PU3UKOB B pa3BUTHE HAYKH;
MoHUMaHue  (U3MYECKOW  CYIIHOCTH  HAOJIOIaeMbIX
SBIICHU MHKPOMHpA, MAKPOMHpa U MEraMupa; MOHUMaHHue
POJIM ACTPOHOMUH B MPAKTHYECKON JESTETHHOCTH YeTIOBEKa
U JalbHEHIIeM HayYHO-TEXHHYECKOM Ppa3BUTUH, DPOJIU
bu3uKn

B (GopMHpOBaHMU  Kpyrozopa #  (yHKIHMOHAJIBHOU
IPaMOTHOCTH YEJIOBEKA JIJIsl PEIICHUS MPAKTHUECKUX 3aa4

OK 07. ConeiictBoBaTh | JINUHOCTHBIE pe3yabTaThl JOJKHBI oOTpaxkaTh B yactu | [IP6 8.  CdhopmMupoBaHHOCTH  YMEHHS  TPUMEHSTH
COXPAaHEHHUIO 9KOJIOTMYECKOT0 BOCIIMTAHUSA: NOJTyYCHHbIE 3HAHUS Il OOBSICHEHUS YCIOBUN MPOTEKAHUS
OKPYKArOILEeH Cpebl, - c(OPMHPOBAHHOCTH JKOJIOTHYECKON KYJIBTYpPBI, | PU3NYECKUX SBJICHUI B Ipupoze
pecypcocOepeeHnto, | MOHUMaHHe BIIUSTHUS COLIMAJIbHO-9)KOHOMUYECKUX | U TUISL IPUHSTHS MIPaKTUYECKUX peleHni
IIPUMEHSTH 3HAHUS IIPOIIECCOB Ha COCTOSIHUE IMPUPOAHOM M COLMAILHON Cpebl, | B ITOBCEHEBHON JKU3HU s oOecreueHus: 0e30MacHOCTH
00 U3MEHEHUH OCO3HaHME  TJO0AJIBHOIO  XapakTepa  SKOJOTWYECKHX | MPU OOpalIeHUU ¢ OBITOBBIMH MPUOOPAMU U TEXHUUYECKUMHU
KJIMMAaTa, IPUHIUIIBI npooiem; YCTPONCTBAMHM, COXPAHEHUS 3/I0POBbsI U COOIIOJICHHSI HOPM
OepexITMBOTO - IUIAHUPOBAaHME M  OCYIIECTBIEHHME  JEHCTBUI B | DKOJOTMYECKOTO TIOBEIEHUS B OKpYXKarolled cpene;
IIPOU3BOJICTBA, OKpY’Kalollel cpesie Ha OCHOBE 3HAHHUS LieJel YCTOMYMBOIO | IOHUMAaHUE HEOOXOAMMOCTH TNPUMEHEHUS JIOCTHXKEHUH
3pHEKTUBHO pa3BUTHS YEJIOBEUECTBA; bu3uKu u TEXHOJIOTUIl
JEHCTBOBATH aKTUBHOE HENpUATHE JACUCTBHM, MPUHOCALIMX Bpel | I palMOHAIBHOTO MPUPOIOIOIb30BAHUS

B UPE3BbIYAHBIX OKpY’Karollleu cpeze

CUTYaLUsAX

1K 2.2. OcymecTBasTh | - TOTOBHOCTb K aKTUBHOM JEATEIbHOCTH TEXHOJOTHUECKOW | - yMeTh (OPMHpPOBATH COOCTBEHHYIO TO3HUIMIO  TI0
TEXHUYECKOE U COIIMAJIbHON HAINpaBJIEHHOCTH, CIOCOOHOCTh OTHOLIEHHUIO K (U3UYECKON MHPOpMaLUK, NOTy4aeMond M3
OGCHymHBaHHe WHULUUPOBATH, IULITAHUPOBATHh U CAMOCTOATEIBHO Pa3HbIX HCTOYHUKOB, yMeHI/Iﬁ HUCIIOJIB30BaTh ]_II/Iq)pOBBIe
3JIEKTPOO0OPYIOBAHUS TEXHOJIOTUH JUIS TIOUCKA,

nu 3J'I€KTpOHHI:IX CHUCTCM
aBTOMOOMJIEN COTIaCHO

BBITOJIHATH TaKyIO AEATEIbHOCTD;
- HHTepeC K pa3InyHbIM chepam npodeccuoHaTbHON
NesTeIbHOCTH, YMEHUE COBEPIIATh OCO3HAHHBIN BEIOOP

CTPYKTYPUPOBaHMs, HHTEPIPETALUU U IPEACTaBICHUA
y4eOHONM W Hay4YHO-TIOMYJISIPHON WH(OpMaIUK; pa3BUTHE
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TEXHOJIOTUYECKOMN
JTIOKYMEHTAIWH.

[IK 2.3. TIpoBoauTH
PEMOHT
3JIEKTPO00OPYIOBAHHUS
Y JIEKTPOHHBIX CUCTEM
aBTOMOOMIIEH B
COOTBETCTBHUH C
TEXHOJIOTHYECCKOM
JTOKYMEHTAIUEH.

Oyny1iieit mpodeccuu U peaaTn30BbIBATh COOCTBEHHBIE
KU3HEHHBIC TUTAHBI;

- CaMOCTOSTENHHO (HOPMYITHPOBATH U AKTYATH3UPOBATH
mpo0yieMy, paccMaTpuBaTh €€ BCECTOPOHHE;

- OCYIIECTBIIATH LIEJICHANPABICHHBIN TOUCK MepeHOCca
CPEJICTB ¥ CIIOCOOOB JIeHCTBUS B TPO(eCcCHOHATBLHYIO
cpeny,

- IPUHUMATH [IETTU COBMECTHOM JIeATEIHHOCTH,
OpPraHHU30BBIBATH U KOOPAMHUPOBATH JEHCTBUS TIO €€
JOCTUKEHHIO: COCTABJIATH IJIaH IEUCTBUM, pACIPEICATh
POJIU C YYETOM MHEHH Yy4aCTHUKOB,

00CyX1aTh pe3yJbTaThl COBMECTHOUW pabOTHI;

- UCTIOJIb30BaTh MpUEMbI pedIeKCUH JUI OLIEHKH CUTYalluH,
BbIOOpA BEPHOT'O PEUICHHUS.

YMEHUH KPUTUUECKOTO aHAIN3a MoJyyaeMoil nH(popManuu;
- OBJIAJZIETh YMEHUSAMH paboTaTh B TPyIIIE C

BBIIIOJIHCHUEM Ppa3JIMYHBIX COLIMAJIBHBIX poJien,
IUTAHUPOBATh paboTy rPYIMIIbI, pallMOHATILHO

pacrpeneiarb AeATeIbHOCTh B HECTAHIAPTHBIX CUTYyalUsX,
aJIcKBaTHO OLICHMBATh BKJIAJ KaXIOTO W3 Y4YaCTHUKOB
TPYIIIBI B PEICHHE PAacCMaTPpUBAEMOI TPOOIIEMBI.
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2. CTpyKTypa 1 coaep:kaHue 0011e00pa3oBaTeIbHON TUCIUIINHBI

2.1 O0beM TUCHUIJIMHBI ¥ BBl y4e0HOM padoThI

Bup yueOHoit paboThl O0bem B
yacax

O0bem 00pa3zoBaTeJIbHOM MPOrPaMMbI IH CIIATIIMHbI 144

OcHoOBHOe coep:kaHue 112

B T.Y.

TEOPETUUECKUE 3aHATHS 86

nabopaTOpPHBIE 3aHITHS 26

IIpodeccnonajbHO OpHEHTHPOBAHHOE CO/IePKaAHME (COAepPKAHNE 1

NMPUKJIATHOTO MOIYJIs)

IIpomMe:xxyTouHasi aTTecTanus (dK3aMeH) 6
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2.2. TemaTu4yecKHii IVIaH U COACPKAHME TUCHMILINHBI «PU3nKa»

HauMenoBanue
pa3aesioB U TeM

Conep:xxanue yueOHOro marepuaja (0CHOBHOe U NPpo¢ecCHOHAIbHO OPMEHTHPOBAHHOE), JIA00PATOPHbIE U

NpaKTHYeCKHe 3aHATUS, MPUKJIATHOH MOAYJIb (IPU HAJTMYHH)

O0BbeM
4acoB

®opmupyemMblie
KOMIIETeHIIHU U

1

2

4

Paznen 1. ®u3nka U1 MeTOAbI HAYYHOT'O MO3HAHUS

Tema 1.1
Bsenenue

Conep:xanue yueOHOTo MaTepuajia

®dusuka - Hayka o npupone. Hayunsle MeTObI MO3HAHKS OKPYIKAIOWIETro MUpa. Posib skcriepumenTa u Teopun
B IIpoliecce MO3HAHUS MPHPOJBL. OKCHepUMEeHT B (usuke. MonenupoBaHue (U3NYECKUX SBICHUA H
nporeccoB. Hayunsle runorespl. @u3nueckue 3aKOHbI U TEOpUU. ['paHUIBI MPUMEHUMOCTH (PU3UYECKUX
3akoHOB. [IpuHumn coorBercTBUs. Posib 1 MecTo ¢pu3nKu B GOPMUPOBAHUN COBPEMEHHON HAyYHON KapTHHBI
MHpPA, B IPAKTUYECKOHN AEATETbHOCTH JIFOJEH

OK 03
OK 05

Pa3pen 2. Mexanuka

22

Tema 2.1
Kunematuka

Conep:xanue yueOHOTo MmaTepuajia

Mexannueckoe nBukeHHe. OTHOCHTENIBHOCTh MEXaHM4YeCKOoro ABmxkeHus. Cucrema orcyera. Tpaekropus.
[Tepemenienue, CKOPOCTH (CpeaHSst CKOPOCTh, MTHOBEHHASI CKOPOCTh) M YCKOPEHHE MaTepUaTbHONH TOYKH, UX
MPOEKIIMM Ha OCU CUCTEMbI KoopauHat. CliokeHne NEepEeMEIICHU U CIOKEHUE CKopocTeil. PaBHoMepHOE 1
PaBHOYCKOpPEHHOE MPSMOJUHEIHOe NBIKeHUE. ['paduku 3aBUCHMOCTH KOOPAMHAT, CKOPOCTH, YCKOPEHUS,
MyTH U TepeMellleHrs MaTepuaibHOW TOYkd oT BpemeHU. CBOOOJHOE maneHue. YCKOpeHHe CBOOOIHOIO
najgeHusa. KpuBonuHeiiHoe nBuxeHue. JIBUkeHUE MaTEpUATbHOW TOUKH MO OKPYXKHOCTH C MOCTOSIHHOM IO
MOJYJII0O CKOPOCTHIO. YTJOBas CKOpPOCThb, JIMHEWHAass CKoOpocTh. Ilepmom wm yacrota oOparmieHwus.
HentpoctpemMurenbHoe yckopeHue. TexXHHUUEeCKUue YCTpOMCTBAa M MPAKTHYECKOE MPUMEHEHHE: CIHIOMETD,
JBWYKEHUE CHAPSJ0B, LICMHbIE U PEMEHHBIE NEpeIaun

[IpakTruecKue 3aHATHUs

[TpakTrueckue pabOTHI:

N3mepenne MrHOBEHHON CKOpOCTH. MccnenoBanre COOTHOLICHUS MEXKIAY IyTsMH, IPOUIECHHBIMU TEJIOM 3a
IIOCJIEZIOBATEIbHBIE DPABHBIE IIPOMEXKYTKH BPEMEHM IIPU PABHOYCKOPEHHOM [JBMKCHMM C HaA4aJbHOU
CKOPOCTBIO, paBHOU Hy0. M3ydeHue NBH)KEHHs IIApUKa B BA3KOM KUAKOCTHU. V3ydeHue IBUKEHUA Tela,
OpOILIEHHOT0 rOpU30HTANIBHO. Penienue 3a1a4 ¢ npodeccuoHanbHON HallPaBICHHOCTHIO

JlabopaTopHble 3aHSATHSA

Jlaboparopnast pabota Ne 1. M3mepeHue yCKOpeHHsS TPH TPSIMOJWHEHHOM PAaBHOMEPHOM ABMKCHUHU 10
HAKJIOHHOM IIJIOCKOCTH.

Tema 2.2
JluHamuka

Conep:xkanue y4eOHOT0 MaTepuaJjia

[Tpunun otHocutTensHOocTH ["anmmiies. IlepBwiii 3akoH HeroTona. MHepimansHble cucTeMbl oTcueTa. Macca
tena. Cuna. [lpunuun cynepno3unuu cuia. Btopoit 3akon HproToHa 111 maTepuaibHOW TOYKH B

OK 01
OK 02
OK 04
OK 05
OK 07
[IK.2.2.
[1K.2.3.
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unepmuansHoii cucreme otcuera (MCO). Tperuii 3akoH HproToHa Uisi MaTepHambHBIX TOYEK. 3aKOH
BceMupHOro tarorenus. Cuia Tsokect. [lepBas kocmuueckasi ckopocth. Cuna ynpyroctu. 3akoH ['yka. Bec
tena. Tpenue. Bunbl Tpenus (moxos, ckoimxeHus, kauenus). Cuna tpenusa. Cyxoe tpenue. Cuiia TpeHHS
CKOJIb>KeHUs1 U cuia TpeHus nokosd. Koadduuuent tpenus. Cuna CONpOTUBICHHUS MPU JBUKEHUM Tela B
KHUJKOCTH WM ra3e. [locTynaTenbHoe U BpalaTenbHOE ABUKEHHE a0COIIOTHO TBEPAOTO Tejaa. MOMEHT CHIIBI
OTHOCUTENBbHO OcH BpaiieHus. [lnedo cunbl. YcnoBusa paBHoBecusi TBepaoro tena B MCO. Texnuueckue
YCTPOUCTBA U MPAKTUYECKOE MPUMEHEHHE: MOIIIUITHUKH, IBUKEHHE UCKYCCTBEHHBIX CITYTHUKOB

[IpakTHuecKue 3aHsATHS

[IpakTuyeckue pabOTHI:

N3yuenue nBukeHust Opycka 1o HaKJIOHHOMW TJIOCKOCTH IO/ ICMCTBHEM HECKOJIbKUX cuil. MccienoBanue
3aBHCHMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIINX B 1e(hOPMUPOBAHHON TIPYKHHE U PE3NHOBOM 00pasIie OT
BEJIMYUHBI UX JAehOopMariu

Pemienue 3a1a4 ¢ npodeccuoHaNbHON HAIPABICHHOCThIO

Tema 2.3
3aKOHBI
COXPaHCHUS B
MeEXaHUKE

Conep:xkanue y4eOHOT0 MaTepuaJjia

Mexanuueckas pabota u MomHOCTh. KuHetnueckas sHeprus. [loreHnuanpHas 3Heprus. 3aKOH COXPAHCHUS
MexaHuuyeckoil sHepruu. PaGora cuibl TspKecTH M cuiibl ynpyroctu. [IprMeHeHHne 3aKOHOB COXpaHEHHS.
Hcnonb30BaHne 3aKOHOB MEXaHUKH TSI OOBSICHEHUS IBH)KEHUSI HEOSCHBIX TeJ M JIJIsl PA3BUTHS KOCMUYECKUX
WCCIE0BaHUHM, TPAHUIIBI TPUMEHUMOCTH KJIACCHUYECKOM MexaHWKH. VIMITyIbC MaTepuaabHON TOYKHU (Terna),
CUCTEMbI MaTepUaIbHbIX TOueK. MMyNbC CHIIBI U U3MEHEHUE UMITYJIbCca Tela. 3aKOH COXpaHEHUs UMITyJIbca
B MCO. PeaktuBHOe nBmwxkenue. Pabora cuibl. MomtHocTh cuibl. KuHeTHueckass SHEpPrusi MarepuaabHON
Touku. Teopema 00 M3MEHEHUHN KUHETHUYeCKOoW »Hepruu. [lorenimanbHas sueprus. [loTeHnmansHas sHeprus
yopyro aegopMupoBaHHOM mnpykuHbl. [loTeHUManpHas »HEprus Tejla BOJM3M TOBEPXHOCTH 3EMIIH.
[ToTeHnmManeHble W HEMOTCHIUATbHBIE CHUIBL. CB3b pabOThl HEMOTEHIUMANBHBIX CHJI C HW3MCHEHHEM
MEXaHUYECKOW SHEPrUU CHUCTEMBI T€Jl. 3aKOH COXPAHEHUsS MEXAaHUYECKOW SHEpruu. YTNpyrue u HEeynpyrue
CTOJIKHOBEHUSI

[IpakTrueckue 3aHATHS

[TpakTrueckue pabOTHI:

W3ydenue cBsI3U CKOPOCTEH Ten mpu Heynpyrom yaape. VccienoBanue cBsi3u pabOThI CHIIBI C U3MEHEHUEM
MEXaHUYECKOW SHEPTUHU Tea.

TexHuueckue yCTporcTBa U NMPAKTUUECKOE IIPUMEHEHUE: BOJIOMET, KOIIEp, IPYKUHHBINA TUCTOJIET, JBUKEHUE
HCKYCCTBEHHBIX CITyTHHUKOB M PaKerT.

Hcnonp3oBanue 3aKOHOB MEXaHUKU JJIA OGBHCHGHH}I ABHNKCHU A HGGGCHBIX TSI U AJIA pa3BUTUA KOCMUYCCKUX
MCCIIEIOBaHMM, FPaHULIbl MPUMEHUMOCTH KJIacCHYeCKOil MexaHuku. MiMuTanusi HeBecoMoCTu

JlabopaTopHble 3aHATHS

JlaGopatopnas pabota 2. IIpoBepka 3akoHa COXpaHEHHs SHEPIHU IPH JIBUKECHUU Tella MOJ ACUCTBHEM CHUII
TSKECTU U YIPYTOCTH.
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Pa3nes 3. MoJiekyasipHast GU3HKa H TEPMOJAMHAMHMKA

24

Tema 3.1
(OCHOBEI
MOJIEKYJIIPHO-
KHHETHYICCKOM
TEOpPUH

Conep:xanue yueOHOTo MmaTepuajia

OcCHOBHbBIE TIOJIOKEHUSI MOJIEKYJISIPHO-KMHETHUYECKOM TEOpHUM U UX OIBITHOE OO0OcHOBaHUE. bpoyHOBckoe
nskenue. Juddysus. Xapakrep ABIKEHHS M B3aUMOJICHCTBHS YacTULl BellecTBa. MOeIu CTPOCHUS ra3oB,
KUJKOCTEH U TBEPJBIX TNl U OOBSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE ATHUX Mojelield. Macca u pa3Mepsl
Mosekyn. KonmdectBo BemiectBa. IloctosiHnas ABorampo. TeroBoe paBHoBecue. Temmepatrypa U ee
m3Mepenue. lllkana temneparyp Llenscus. Moaens uaeanbHoro raza. OCHOBHOE ypaBHEHHE MOJIEKYJISIPHO-
KMHETHYECKOW TEOpUU HIealbHOrO raza. AOCONIOTHas TeMIepaTypa Kak Mepa cpenHell KMHETHYeCKOM
SHEpPruU TEIUIOBOrO JBWXEHUs 4dacTwl] raza. [llkana temneparyp KenbBuna. ['a30Bbie 3aKOHBI. YpaBHEHUE
MenpeneeBa-Knaneiipona. 3akon JlansToHa. M30mponeccsl B HAEAIBHOM T'a3e C MOCTOSIHHBIM KOJIMUYECTBOM
BeulectBa. ['paduueckoe mpencTaBiIeHHE H30IMPOLIECCOB: M30T€pMa, H30Xopa, H3o00apa. TexHuueckue
YCTPOWCTBA U MPAKTUYECKOE PUMEHEHHUE: TEPMOMETP, OapoMeTp

[IpakTHyecKue 3aHATHS

[TpakTrueckue paboTel: 3mMepeHne Macchl BO3ayxa KJIacCHOW KomHaTe. MccnenoBanue 3aBUCUMOCTH MEKITY
rapamMeTpamMu COCTOSIHUSI Pa3pEKEHHOr0 ra3a
Pemenue 3amau ¢ npodeccroHabHON HATPaBICHHOCTHIO

Tema 3.2
(OCHOBBI
TepMOI[I/IHaMI/IKI/I

Conep:xanue yueOHOTo MaTepuajia

Buytpennsst sneprus. Pabora u teruonepenada. KonmdecTBO TEIIOTHL. YpaBHEHHE TEIIOBOTO OasiaHca.
[lepBoe Hauamo TepMoaMHAMUKH. AnuabaTHBI mporiecc. Bropoe Haudano TepMOAMHAMUKH. TeIIOBBIC
neurarenu. KIIJ[ rtennoBoro nsuratend. Oxpana npuponbl. TepMonnHamumdeckass cucrtema. BHyTpeHHss
SHEpPrUsi TEPMOJIMHAMUYECKOW CHCTEMbl U CHOCcOObl ee u3MeHeHusd. KonnuecTBo TemnoTsl M paboTa.
BHyTpeHHsAs OSHepruss OJHOATOMHOIO MACAIBHOrO rasa. Buasl Teruionepenadu: TEIUIONPOBOJHOCTD,
KOHBEKILIMsSI, W3Jy4eHHE. YJenbHas TEIJIOEMKOCTh BellecTBa. KoiMuecTBO TEMIOTHI NMpHU TEIIonepeaaye.
[TonstTne 00 amuabatHoM mporecce. [lepBeiii 3aKkoH TepMoauHaMUKU. [IpuMeHeHHWe TEepBOro 3aKOHA
TepPMOJAMHAMUKH K wm3omporeccaM. ['paduueckas wuHTeprperanus paboTel Ta3za. Btopoit 3akoH
TepMonuHamMuKU. HeoOpatumocTs mpoueccoB B mpupoze. TemsoBble MamuHbl. [lpuHIUNBL 1efcTBUA
TerioBbIX MamuH. [IpeoOpa3oBanus sHepruu B TemioBbIX MamnHax. KosdduuueHnT nmone3Horo aencTBus
teruioBod MammHbl. [ukn KapHo u ero xoad@uuueHT mone3Horo AeicTBus. DKOJIOTMYECKHE MPOOIeMBbI
TEIJIOOHEPTeTUKU. TEeXHUYECKHE YCTPOMCTBA M MPAKTHUYECKOE IPUMEHEHHE: [IBUraTelb BHYTPEHHETO
cropausi, ObITOBOM XOJOAMIBHUK, KOHAUIIMOHED

[IpakTrueckue 3aHATHS

Pemenue 3amau ¢ mpodeccroHabHON HANTPaBICHHOCTHIO

JlabopaTopHble 3aHATHSA

Jlaboparopuas padota 3. MccnenoBanre 3aBUCUMOCTH KOJMYECTBA TEIUIOTHI BEIIECTBA OT TEMIIEPATYPhl

Tema 3.3

Conep:xanue yueOHOTo MmaTepuajia

OK 01
OK 02
OK 03
OK 04
OK 05
OK 07
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IArperaTHble
COCTOSIHUS
BELIECTBA U
(hazoBbIe
MEepPEXO0/Ibl

[TapooOpa3zoBanue u KoHueHcanus. VcmapeHne u KumeHue. AOCONIOTHAs W OTHOCHTENbHAs BIIAXXHOCTH
Bo3ayxa. HaceieHHsIit map. Y aenbHas TEIIoTa mapooopa3oBaHus. 3aBUCUMOCTh TEMIIEPATyphbl KUTIEHUS OT
nasienus. TBepaoe Teno. Kpucrammueckue u amopdHble Tena. AHH30TPOIHS CBOWCTB KpUCTALIOB. JKuKue
kpuctaisl. CoBpeMeHHble MaTepuaibl. [lnaBiaeHue W Kpuctaudzauus. YaeiabHas TEIUIoTa IJIaBICHHUS.
Cyb6numarusi. YpaBHEHHUE TEIJIOBOTO OallaHca

IIpakTrueckue 3aHATUs

[TpakTruyeckas pabora: TexHHUECKUE YCTPOWCTBA U MPAKTUYECKOE IPUMEHEHUE: TUTPOMETP U TICUXPOMETD,
KaJIOPUMETP, TEXHOJIOTMH MOJYyYEHHs COBPEMEHHBIX MAaTE€PUaOB, B TOM YUCIIe HAHOMATEPUAJIOB, U
HAaHOTEXHOJIOTUU

JlabopaTopHble 3aHSTHSA

Jlabopartopnast pabora 4. OnpeneneHre BIaKHOCTH BO3IyXa

Paznen 4. daekTpoauHaMuka

42

Tema 4.1
DIIEKTPOCTAaTUKA

Conep:kaHue y4eOHOT0 MaTepuaJia

DnekTpusanus Ten. DIeKTpuueckuil 3apsaa. [[Ba Buaa snekTpruueckux 3apsaoB. [I[poBOIHUKY, TUAIEKTPUKU U
MOJYIPOBOJAHUKH. 3aKOH COXPAaHEHUs JIEKTPUUYECKOro 3apsiga. B3aumoneiictBue 3apsanoB. 3akoH KyioHa.
ToueuHsblil anekTpudeckuil 3apsaa. DnekTpuueckoe nose. HanpspkeHHOCTh anekTpudeckoro nois. Ilpunnun
CYNEPHO3UIMK DJIEKTPUUYECKUX TMoseld. JIMHUM HanpssKeHHOCTH dJieKTpuueckoro mosd. PabGorta cun
anektpocrarnyeckoro nons. [lorenmman. PasHocte noreHuunanoB. IIpoBOAHMKM M IHUAJIEKTPUKU B
AJIEKTPOCTATHYECKOM  mojie.  JludnexkTpuueckas MPOHUIIAEMOCTh.  DJIEKTPOeMKOCTh.  KoHueHcaTop.
DNEeKTPOEMKOCTb IJIOCKOTO KOHJEHCATOpa. DHEPrusl 3aps>KEHHOT0 KOHJIEHCATOpa

[IpakTHyecKue 3aHATHS

[Ipaktuyeckne paboTel: M3MepeHue 3IEKTPOEMKOCTH KOHJEHcAaTopa. TeXHUYecKue YCTpoicTBa H
IIPAKTUYECKOE IPUMEHEHHUE: JJIEKTPOCKOIN, JJIEKTPOMETP, HJIEKTPOCTATUYECKAsl 3allliTa, 3a3€MJICHHE
3JIEKTPONPUOOPOB, KOHICHCATOP, KOMUPOBAILHBIN anmapar, CTpyHHBINA IpUHTEP

Pemenue 3amau ¢ npodeccroHabHON HATPaBICHHOCTHIO

12

Tema 4.2
IlocTosTHHBIN
PIEKTPUYECKHUI
TOK. TOKH B
[Pa3IMYHBIX
cpeaax

Conep:xanue yueOHOro MaTepuajia

DJIEKTPUYECKUH TOK. YCIIOBUSI CYIIECTBOBAHUS DJIEKTpUyYecKoro Toka. Mcrounwku Ttoka. Cuna Toka.
ITocrosiuublil Tok. Hanpsokenue. 3akoH OMa 1715 yyacTKa LENH. DJIEKTPUUECKOE CONPOTUBIIECHUE. Y AEIBHOE
conpoTuBiieHne BemlecTBa. llocnenoBarenpHoe, MapauiebHOE, CMENIAHHOE COEJUHEHUE IPOBOJHUKOB.
Pabora snexrpuueckoro Toka. 3akoH J[xoymnsa-Jlenna. MoIHOCTh 3MEKTPHUUECKOTO TOKA. DIEKTPOABHKYIIAS
CuJia ¥ BHYTPEHHEE COMPOTHBICHUE MCTOYHUKA TOKa. 3akoH Oma JJis MOJHOM (3aMKHYTOM) 3JIEKTPHYECKOM
nenu. KopoTkoe 3amblkaHue. DIEKTPOHHAs IPOBOAMMOCTD TBEPBIX METAJIOB. 3aBUCUMOCTD COIIPOTUBIICHHUS
METAJUIOB OT TeMmnepaTypbl. CBEpXIPOBOAUMOCTb. DJIEKTPUUYECKUA TOK B BakyyMe. CBOMCTBA 3JE€KTPOHHBIX
nyuykoB. [TomynpoBoanuku. CoOCTBeHHass M NMPUMECHasl MPOBOAMMOCTh MOJYIPOBOAHUKOB. CBOMCTBa p-n-
nepexoa. IloaynpoBogHuKoBbie MPHOOPHI. DIEKTPUUYECKHIl TOK B PACTBOPAaX M pacIuiaBax 3JEKTPOJUTOB.

12

OK 01
OK 02
OK 03
OK 04
OK 05
OK 07
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DNEKTpONUTHYECKasT JIUCCOLUALUs. DJIEKTPOIM3. JEKTPUYECKUui TOK B razax. (CamMoCTOATENbHBIN U
HECAMOCTOSITENbHBIN pa3psia. Mosuus. [1na3ma

IIpakTrueckue 3aHATUs

[TpakTuueckas pabota: TexHUYECKHE YCTPOUCTBA U MPAKTUIECKOE TPUMEHEHHE: aMIIEPMETP, BOJIBTMETD,
peocTaT, HICTOYHHUKH TOKa, 3JIEKTPOHArpeBareabHble IPUOOPHI, AMEKTPOOCBETUTEIbHBIE IPUOOPHL, TEPMOMETP
COIIPOTHUBIICHUS, BAKYYMHBIN JHOM, TEPMHUCTOPHI U (POTOPE3UCTOPHI, MOIYTIPOBOAHUKOBBINA MO/, TaTbBaHUKA
Pemenue 3amau ¢ npodeccroHabHON HATPaBICHHOCTHIO

JlabopaTopHble 3aHATHS 8
Jlaboparopuas pabota 5. OnpeneneHue yaeIbHOTO COITPOTUBICHUS MPOBOTHUKOB.
Jlabopartopnast pabota 6. M3ydyenue 3akona Oma.
Jlaboparopnas pabota 7. M3yueHue 3aKOHOB IMOCIEIOBATEILHOTO U MAPAIIICIIEHOTO COSAMHEHHIA
IIPOBOJIHUKOB
Jlaboparopuas padoTta 8. MccnenoBanre 3aBUCUMOCTH MOIITHOCTH JIAMIThI HAKAJTMBAHUS OT HAMPSDKEHUS Ha €
3aKHMax
Tema 4.3 Coaepsxkanue y4eOHOIo MmaTepuaJia 10
MarnuTtHoOE [ToctossHHbIE MarHuThl. B3amMopelcTBUE MOCTOSHHBIX MAarHUTOB. MarHuTHoe mosie. BeKTop MarHuTHOU
oJIe. uHAyKuud. [IpuHIUN cyneprno3uiuy MarHUTHBIX mnosei. Jlunum marHuTHoM umHaykuuu. KaprtunHa nuHuUi
DJICKTPOMArHUT | MAarHUTHOM MHIYKIIMH MOJIs TIOCTOSHHBIX MATHUTOB. MarHuTHOE T0JIE MPOBOIHUKA ¢ TOKOM. KapTuHa juHmit
Has AHIYKIK. MHAYKIUA MarHUTHOIO MOJIsA AJIMHHOTO HOPSMOro MPOBOJHHKA M 3aMKHYTOT'O KOJIBIICBOTO HPOBOJHHKA,
KaTylmku ¢ TokoM. OmbiT Opcreaa. BzaumoaelictBue nmpoBOAHUKOB ¢ TokoM. Cuiia Ammepa, ee MOAyJb U
Harnpasienue. Cuina JlopeHua, ee MOAyab U HarpaBieHue. JIBUKEHUE 3apsyKEHHON YacTHIbl B OJTHOPOJHOM
MarHuTHOM Tojie. PabGora cunel JlopeHma. SIBieHME SIEKTpOMAarHUTHOW WHAYKIHUH. [lOoTOK BekTOpa
MarHUTHON MHAYKIUHU. DJIEKTPOABIKYIAsL CUJIa UHAYKIIUU. 3aKOH 3JIEKTpOMarHuTHOW WHaykuuu dapazes.
BuxpeBoe »snekrtpuueckoe mose. OJEKTPOABMKYINAS CUJIAa HWHAYKIMM B TPOBOJHUKE, JABUKYILEMCS
IIOCTYNATEeIbHO B  OJHOPOAHOM MarHUTHOM 1nose. Ilpasuwno Jlenna. MHaykTtuBHOCTH.  SIBieHuHe
CaMOMHAYKIMHU. DIJIEKTPOABMKYINAS CUIa CAMOMHIAYKUIMU. DHEPrus MarHUTHOTO IOJISI KATYLIIKA C TOKOM.
DIEeKTPOMarHuTHOE MOJIe
[IpakTHueckue 3aHATHS
[IpakTuueckue padboTel: M3yueHrne MarHUTHOTO MOJIst KATYIIKH C TOKOM.
TexHuueckue yCTpOMCTBA M MPAKTUUYECKOE NPUMEHEHUE: IIOCTOSIHHBIE MArHUThl, AJIEKTPOMArHUTHI,
3JIEKTPOJIBUTATENb, YCKOPUTEIH JIEMEHTAPHBIX YAaCTUL, MHIYKIIMOHHAS [1€Yb
Pemenwne 3ana4 ¢ npodeccrnoHaIbHON HAPABICHHOCTHIO
Pasnen 5. KosieOanusi u BOJTHBI 28
Tema 5.1 Conep:xkanue y4eOHOT0 MaTepuaJjia 8 OK 01
Mexanuyeckue | KonebOarenbhas cucrema. CBoOOIHBIE MeXaHWUecKue Kojebanus. ['apMonuueckume KonebGanus. Ilepuop, OK 02
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u
AIICKTPOMArHUTH
bIe KOJIEOaHUs

4yacToTa, aMIuMTyaa U (asza konebanuid. [IpykuHHBIA MasTHUK. MaTeMaTHUeCKUH MasTHUK. YpaBHEHHE
rapMOHHYECKHX Kojebanuii. [IpeBpareHue SHEpruu NMpu TapMOHWYECKHUX KosieOaHusx. KomebaTeabHbIi
KOHTYp. CBOOOJHBIE 3JEKTPOMAarHUTHBIE KOJEOAHUS B HJICAUIBHOM KOJIOATEIbHOM KOHTYpE. AHAIOTHUA
MEXIy MEXaHMYEeCKHMMH U 3JEKTPOMarHUTHbIMH KojeOanusamu. dopmyna TomcoHa. 3aKoH COXpaHEHHUS
SHEPIUu B HUJICATBHOM KosebaTeabHOM KoHType. [IpencraBnenne o 3aTyxalonmx Konedanusx. BoHyKIeHHbIE
MexaHu4eckue koJjiebaHus. Pe3onanc. BbeIHYXICHHBIE 3JEKTpOMArHUTHBIC KojieOaHuWs. I[lepemMeHHBI TOK.
CuHycouJanbHbIl TEpPEMEHHBIM TOK. MOIIHOCTh MEPEMEHHOIO TOKAa. AMIUIUTYIHOE M JIEHCTBYIOIIEE
3HauUeHUE CWIbl TOKa M HamnpsokeHus. Tpancdopmarop. IlpomsBoactBo, mnepenaya u moTpelsieHHe
ANEKTPUYECKON JHEPruu. DKOJIOTMYECKHE PUCKU IPHU MPOM3BOACTBE EKTpHUUECKOM 3Hepruu. Kynbrypa
WCIIOJIB30BAHHUSI JIEKTPOIHEPTUHU B IOBCETHEBHOW KU3HU

[IpakTruecKue 3aHATHUs

[TpakTnyeckue pabotTsl: MccnenoBanue 3aBUCMMOCTH MEPHOAA MalbIX KOJIeOaHUH Ipy3a Ha HUTH OT JUIMHBI
HUTH U Macchl Ipy3a. TeXHUYECKHE YCTPOWCTBA M IPAKTUYECKOE IMPUMEHEHUE: JIEKTPUYECKUN 3BOHOK,
TeHEepaTOp MEPEMEHHOTO TOKA, JINHUU JIEKTpoIIepe1ad

Pemienue 3a1a4 ¢ npodeccuoHaNbHON HAIPABICHHOCTbIO

JlabopaTopHble 3aHATHSA

JlabopartopHnast pa6ota 9. M3ydeHue 3aBUCUMOCTH Ieproaa KoJieOaHUH OT IJTMHBI HUTH MaTEMaTHYECKOTO
MasiTHHUKa

Tema 5.2
MexaHU4ecKue
144
PIEKTPOMATHUTH
BIC BOJTHBI

Conep:xkanue y4eOHOTr0 MaTepuaJjia

MexaHnueckue BOJHBI, yClIoBUsl pacupocTpaHeHus. [lepuon. CkopocTh paclpocTpaHEHUsI U JUIMHA BOJIHBI.
[Tonepeunsie u npomoabHBIE BOMHBL. MHTEpdepeHius u mudpaknus MexaHudecKnX BOJH. 3BYK. CKOPOCTH
3Byka. ['pomkocTh 3Byka. Bwicota ToHa. TemOp 3Byka. DJIeKTpOMarHWTHBIC BOJIHBL. Y CJIOBUS H3IyUYCHHS
3JIEKTPOMATrHUTHBIX BOJIH. B3anMuasi opuentanus BekTopoB E, B, v B anekTpomarauTHOM BosiHe. CBOMCTBA
3JIEKTPOMArHUTHBIX BOJIH: OTpaKCHHE, MPEJIOMIICHUE, oJsipu3atus, audpakus, narepdepenuus. CKOpocTb
JJEKTPOMArHUTHBIX BOJH. lllkama 37eKTpOMarHUTHBIX BOJIH. [IprMeHeHHe 3JIEKTPOMAarHUTHBIX BOJIH B
TEXHUKE U ObITY. [IpHHIMIIBI painoCBS3H U TENEBUACHUA. Pannonokanus. DIeKTPOMarHUTHOE 3arpsi3HEHHE
OKpY>Karolleu cpebl

[IpakTruecKue 3aHATHUs

[TpakTnueckass pabora: TexHUYECKHE YCTPOWCTBA W  MPAKTHYCCKOE MPUMCEHEHHE: MY3BIKAJIbHBIC
MHCTPYMEHTBI, YJIbTPa3ByKOBasi NMATHOCTUKA B TEXHUKE U MEIMIMHE, pajap, paiuoONpUEMHUK, TEIEBU30D,
anTeHHa, Tenedon, CBU-meup

Tema 5.3
OnTuka

I'eomerpuueckast onrtuka. IIpsimonuHeHOe pacmpocTpaHEeHHE CBeTa B OJAHOpPOAHOM cpexae. Jlyu cBera.
Todeunbrii uctouyHuk cBeta. OTpakeHHE CBeTa. 3aKOHBI OTpakeHHs cBeTa. [locTpoeHme n3o0pakeHU B
miockoM 3epkane. [Ipenomienune cBeTa. 3aKOHBI MPETOMIICHHS CBeTa. AOCOJIOTHBIM TOKAa3aTeNb
npenomiieHus. IlonHoe BHyTpeHHee oTpaxkeHue. [IpenenpHbI yrosl MOJHOTO BHYTPEHHETO OTPAKEHMSL.

OK 04
OK 05
OK 07
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Hucnepcust cBera. CioxHblil coctaB Genmoro cera. LBer. Cobuparomue U pacceuBaromye JUH3bL. TOHKas
nuH3a. DoKycHOEe pacCTOSTHUE M ONTHYECKasl CHjla TOHKOH JnH3bI. [locTpoeHne n300pakeHnii B cOOUparomumx
n paccenBaromux JuH3ax. Dopmyna TOHKOW JIMH3BL. YBEIWYeHHE, JaBaeMoe JuH30U. IIpenensr
MPUMEHUMOCTH TEeOMETpHUYecKor onTuku. BomHoBas onrtuka. WHTepdepennus cBera. KorepeHTHbIE
UCTOYHUKH. YCIOBHS HAOMIOACHUS MaKCMMyMOB U MHUHMMYMOB B MHTEp(EPEHIIMOHHOW KapTHHE OT JIBYX
cuH(}a3HBIX KOTEPEHTHBIX NCTOYHUKOB. [{udpakmms ceera. JudpakunonHas penieTka. Y clioBUe HaOII0IeHUS
IJIAaBHBIX MAaKCHMyMOB TIpH TMAJCHUM MOHOXPOMATHYECKOTO CBeTa Ha JU(PPAKUUOHHYIO PpEIIETKY.
[Tonsgpuzanus cBera

IIpakTrueckue 3aHATHUs

[TpakTuyeckue padotel: Habmogenue nucnepcun cBeta. TeXHUUECKHEe YCTPOCTBA M IPAKTHYECKOE
IIPUMEHEHME: OUKH, JIyTa, (poToannapaT, IPOSKIMOHHBIN annapar, MUKpOCKOII, TEIECKOI, BOJIOKOHHAs
OITUKA, TU(PPAKINOHHAS PEIIETKA, TTOISIPOU]], TEIECKOII

Pemenue 3amau ¢ npodeccroHabHON HATPaBICHHOCTHIO

JlabopaTopHble 3aHATHS 4
JlaGopatopnas padota 10. Onpeznenenne nokasarens IpeIOMICHHUS CTEKIa
Jlabopartopnast pab6ota 11. OnpeneneHue JIMHB CBETOBOUW BOJIHBI C TOMONTBIO TH(DPAKITMOHHON PEIICTKH
Pa3nes 6. OcHOBBI crielIHAIbLHON TEOPUH OTHOCHTEJIBbHOCTH 2 OK 01
Tema 6.1 Coaep:xanue y4e0HOro MaTepuaia 2 OK 02
OCHOBBI TEOPUH | ['paHMIbl MPUMEHMMOCTH KJIACCMYECKOW MeXaHWKH. [loCTynarsl CrelUanbHON TEOPHU OTHOCHUTEIBHOCTH: OK 04
OTHOCUTEJIBHOCT | UHBAPUAHTHOCTh MOJYJSl CKOPOCTH CBE€Ta B BaKyyMe, MPUHUUN OTHOCUTEIBHOCTH OWHIITEHHA. OK 05
148 OTHOCHUTENBHOCTh OJHOBPEMEHHOCTH. 3aMEJUIEHUE BPEMEHU U COKpAIlEHHWE JUIMHBL. DHEPIUs U UMIIYJIbC OK 07
pPENATUBUCTCKON 4YacTullbl. CBSI3b MacChl C DHEPrUEHd W UMITYJbCOM PEISATUBUCTCKON YaCTHIBl. JHEpPrus
MOKOsI CBOOOTHOW YaCTHIIBI
Paznen 7. KBanTtoBas ¢pusuka 16
Tema 7.1 Copaepsxkanue y4eOHOro MmaTepuaJia 4
DIIEMEHTHI ®otonbl. Dopmymna [Tnanka cBs3u sHEeprur (HOTOHA C €ro YacTOTOW. DHEpPrus U UMMyJbe GhoToHa. OTKPBITHE
KBaHTOBOM u uccnenoanue porodddexra. OnbiTel A.I'. Cronerosa. 3akoHsl porodddexra. YpaBHeHHEe DUHIITEHHA I
ONTUKH dbotoaddekra. "Kpacnas rpanuma" dororddexra. JlaBnenune cera. OmbiThl [1.H. JlebeneBa. Xumuueckoe
neiicTBue cBera. TexXHMYECKHe YCTpOWCTBA M TPAKTUYECKOE IMpHUMEHEHHe: (POoToaneMeHT, (HOTOAATUHK,
COJIHEUHas OaTapesi, CBETOIHO]T
Tema 7.2 Copaepsxkanue y4eOHOIro MmaTepuaJia 4

CtpoeHue aToma

Mopens aroma Tomcona. Onwitel Pesepdopma mo paccesHuto -yactuil. I[lmanerapHas Mojaenb aroma.
[Toctynatsl bopa. M3nydenue u nornoiieHne (GOTOHOB MPH IEepexo/ie aTOMa C OJHOTO YPOBHS SHEPruu Ha
npyroi. Buael ciektpoB. CrieKTp YpOBHEN SHEPIUU aToMa BoJ10poia. BonHoBkIE cBolcTBa yacTull. BoHs e
bpoiins. KopmyckynsipHo-BonHoBoW nyanu3Mm. CHoHTaHHOE W BBIHY)KICHHOE u3dydeHue. Judpaxims
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9JIEKTPOHOB B KpHUCTaUIaX. YCTPOMCTBO M MPHHUMIN paboThl Jazepa. TexXHHUECKHUEe YCTpOWCTBA H
IIPAKTUYECKOE IPUMEHEHHUE: CIIEKTPAIbHBIN aHaIN3 (CIEKTPOCKON), J1a3ep, KBAHTOBBIN KOMIIBIOTED

JlabopaTopHble 3aHATHS

Jlaboparopnast pabora 12. HabGmromenre CrieKTpoB U3JIydeHUs

Tema 7.3
ATOMHOE SIAPO

Conep:xanue yueOHOro MaTepuaJia

OKCIIEpUMEHTBI, JTOKa3bIBAIOLIUE CIIOXKHOCTb CTpOCHHs sAapa. OTKpPBITHE PAagUOAKTUBHOCTU. OIIBITHI
Pesepdopna mo ompeneneHuio cocTaBa paJMOaKTHBHOTO wu3iyudeHus. CBoiicTBa anbda-, Oera-, ramma-
U3JlydeHus. BimsHue painoakTUBHOCTH Ha KMBbIE OpraHu3Mbl. OTKpbITHE IPOTOHA U HEMTpoHa. HykiionHas
Mmojnenb sapa I'elizenOepra-MBanenko. 3apsin sapa. MaccoBoe umcno siapa. M3orombl. Amnbga-pacna.
DNEeKTPOHHBIM M TO3UTPOHHBIA OeTa-pacman. ['amMMa-usnydeHue. 3aKOH paJiOaKTUBHOTO pacmaaa. DHEPTus
CBSI3U HYKJIOHOB B siipe. SnepHbie cuibl. Jledext maccel sapa. SnepHble peakuuu. [leneHue U cuHTE3 sep.
Anepupiii  peaktop. Tepmosimepnslii  cuHTe3. I[IpoOGnemMbl M MEPCIEKTUBBI  SACPHOW  SHEPTETHUKHU.
DKOJIOTUYECKHUE ACIEKTHI SACPHOM dHEPreTUKU. DJIeMEeHTapHble YacTULbl. OTKpPBITHE MO3UTPOHA. MeTombl
HaOJMIOACHNS M PErucTpalu 3JeMeHTapHbIX uacTull. DyHnameHTanbHbIE B3auMoAeWcTBUSA. EauHCTBO
¢bu3nUecKoil KapTHHBI MUPa

[IpakTHyecKue 3aHsATHS

[TpakTuyeckue pabotel: ViccnenoBanue TpeKOB 4acTHIL (110 TOTOBBIM (hoTOrpadusim).

TexHuueckre yCTpOMCTBA M MPAKTUUECKOE NMPUMEHEHHUE; N03UMETp, kKamepa BuiibcoHa, snepHbIA peakTop,
aToMHast boMba

Pemenue 3amau ¢ npodeccroHabHON HATPaBICHHOCTHIO

Pa3nes 8. DiieMeHTBI aCTPOHOMMH U ACTPOPU3UKH

Tema 8.1
DJIeMEHTBI
ACTPOHOMUU

1 acTpoPpu3uKu

Conep:xaHue y4eOHOTo MaTepuaJia:

Otanbl pa3BuTus acTpoHoMHH. [IpuKiianHOoe MU MUPOBO33pEHUYECKOE 3HAUYEHHE aCTPOHOMHUU. Buj 3Be3nHOrO
HeOa. CosBe3us, IpKUe 3BE3/Ibl, IIAHETHI, UX BUANMOE ABMKeHue. ComHedyHast cuctema. [lnaHeTsl 3eMHOM
rpymmbl.  [Tnanetwsl-rurantel. Mansie Ttena CosnHeunoit cucrembl. Comnie, dortocdepa u  armocdepa.
Conneunass akTuBHOCTh. Mcrounuk sHeprun CoyiHIIa W 3B€3/. 3BE3/bl, X OCHOBHbBIC XapaKTEPUCTUKH.
JnarpamMmMa '"CHeKTpaJIbHBIM KJIacC - CBETUMOCTH'". 3BE€3/bl TJIABHOM MOCIEAO0BATEIBHOCTH. 3aBUCUMOCTH
"Macca - cBeTUMOCTB" Jis 3B€3]] TJIaBHOM MOceA0BaTeIbHOCTU. BHyTpeHHee cTpoenue 3Be3/1. COBpeMEHHbIE
MPEJCTABICHUS O MPOUCXOXKICHUU U 3Boyolur COJHIA M 3Be3/1. JTamnbl KU3HHU 3Be31. Mueunsiid [IyTh -
Hama ["amaktuka. CrnimpanbHas cTpykTypa I'anakTuku, pacnpeneneHue 3Be3[, raza v nbuld. llonoxxenue u
newkenne Connma B [amaktwke. Tumbl ramaktuk. [lnockas u cdepudeckas moAcHCTEMBbl [ alakTHUKH.
Paguoranaktuku u kBa3apbl. UepHble AbIpHI B siipax ranakTtuk. Beenennas. Pacimmpenue Beenennoil. 3akoH
Xab6ua. Pazberanue ramaktuk. Teopus bonbiioro B3peiBa. PennkToBoe u3inyuenrne. MacmtabHasi CTpyKTypa
Bcenennoii. Meraranaktuka. Heperiennsie mpo0aeMbl aCTPOHOMUHT

JlabGopaTopHble 3aHATUSA

OK 01
OK 02
OK 03
OK 05
OK 07
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| JlaGopatopnas pabora 13. IlogsmxkHas kaprta 3BE31HOTO Heda.

IIpomexxyTouHasi arTecTamus (OK3aMeH)

Bcero:

144
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3. YcaoBus peanu3zanuu NMPOrpamMmbl o01reodpasoBaTebHOM
AUCHUIJINHBI

3.1 TpeGoBaHuss K MHHHMAJBLHOMY MATEePUAILHO-TEXHUYECKOMY
ol0ecrne4yeHn 10
B cootBerctBun ¢ TpedoBaHuamu PI'OC COO k MarepuaibHO-TEXHUYECKOMY
o0ecrnedyeHno y4yeOHOro mporecca 0a30BbIi ypoBEeHb Kypca (PU3MKH HAa YPOBHE
cpenHero ooiiero o0pa3oBaHus JTOJDKEH U3y4aThCsl B YCIOBHSIX KaOuHeTa (GU3UKU
WIM B YCJIOBHUSIX MHTETPUPOBAHHOTO KaOWHETA MPEAMETOB €CTECTBEHHO-HAYIHOTO
nukina. B kabunere Qu3Mku NOMKHO OBITH HEOOXOIUMOE J1abOpaTOpPHOE
o0opyJ0BaHUE [Jisi BBINOJHEHUS YKAa3aHHBIX B IMporpamMme 1o (usuke
IPAKTHUECKUX PAadOT U JEMOHCTpAIlMOHHOE 00OpyaoBaHHE. [leMOHCTpalMOHHOE
o0opynoBanue (GOpMHUpPYETCS B COOTBETCTBUM C MPUHIMIOM MHHUMAaIbHOU
JIOCTAaTOYHOCTH U OOECIEYMBAET MOCTAHOBKY MEPEUMCICHHBIX B MPOTPaMME IO
bu3MKe KITIOYEBBIX JEMOHCTPAMA ISl WCCIACAOBAHUS HM3yYaeMbIX SIBICHUU U
MPOLIECCOB, AMMUPUYECKUX M (YHAAMEHTAIbHBIX 3aKOHOB, UX TEXHHUYECKUX
npumeHeHui. JlabopatopHoe o0opyaoBaHUE I JTAOOPATOPHBIX W MPAKTHYECKUX
paboT QopmupyeTcss B BHJE TEMATHYECKUX KOMIUIEKTOB M OOECIIeYHMBAETCS B
pacdéTre OJHOTO KOMIUICKTa Ha JABYX oOydJaronuxcs. TeMaThuecKue KOMIUICKTHI
7a060paTOPHOTO OOOPYAOBAHMS JOJDKHBI OBITH TOCTPOEHBI HA KOMIUIEKCHOM
WCITOJIb30BAaHUU QHAJIOTOBBIX M IHU(POBBIX MPUOOPOB, a TaKKe KOMIBIOTEPHBIX
U3MEPUTEILHBIX CUCTEM B BHJI€ IU(PPOBHIX TaOOPATOPUIA.
OG6opynoBaHue yueOHOTO KaOMHeTa:
- IOCAJIOYHBIE MECTA MO KOJUYECTBY O0YUYaOIIUXCS;
- pabouee MecTo mpernoaBaTes;
- KOMIUJIEKT Y4e€OHO-HaTJISIIHBIX TTOCOOMIA;
- KOMIUICKT 3JIEKTPOHHBIX BUIEOMATEPHAIIOB;
- 3aIaHUS IS IPOBEPOYHBIX PaboT;
- Mpo¢eCCHOHATBHO OPUEHTUPOBAHHBIC 3aJaHUS;
- MaTepuabl SK3aMeHa.

TexHuueckue cpecTBa 00yUyeHus:
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- IEPCOHANIbHBIA KOMITBIOTED C JTUIEH3MOHHBIM POrPAMMHBIM 00€CTIEUEHUEM;

- POEKTOP € SKPAHOM.

- 3ampl  (OMONMOTEKa, YWTAJIBHBIA 3a1 C BBIXOJAOM B HMH(POPMAIIMOHHO-
TEJIEKOMMYHUKAIIMOHHYIO ceTb HTEepHET)

[TpumepHBIii IepeueHb AEMOHCTPALMOHHOTO U JIA0OPATOPHOTO 000PYIOBAHMSL:

1. [Mudposas mabopaTopus mo Gusnke 115 MpernogaBaTes;
2. [udporas nadboparopus mo Gu3KMKe s 00ydaroIerocs;
3. Becsl TexHMUECKHE ¢ pa3HOBECAMU;

4. KomrutekT 11t 1a60paTopHOTO MPAaKTUKYMa TI0 OTITHKE,

5. KomrutekT 11t 1a60paTopHOTO MPaKTUKyMa 0 MEXaHUKE,

6. Kommnekr s 1abopaTopHOro MpakTHUKyMa II0 MOJEKYJISIPHOM

(1)I/I3I/IKC U TCPMOAUHAMUKU,

7. Kommiekt myiss 1a00paToOpHOTO MPAKTUKyMa MO AJIEKTPUUYECTBY (C
TE€HEPATOPOM);
8. Kommnekr myis u3ydeHus: BO30OHOBISIEMBIX HCTOYHHUKOB SHEPIHU

(CoMHEYHOM, BETPOBOM 3HEPrHH, OWO-, MEXAaHHYECKOW M TEPMORJIEKTPUUECKON

DHEPIeTUKH );
9. AmnepmeTp 1a60paTOpHBIN;
10. BoasT™meTp mabopaTopHBIi;
1. Konopumerp ¢ HabopoMm KaTOpUMETPUIECKHUX TEJ;
12. Tepmomerp 1abopaTOpHBIL;
13. Kommnekr s uW3y4eHUss OCHOB MEXaHWKH, T[HEBMAaTUKU U

BO300HOBJIIEMBIX UCTOYHHUKOB 9HCPIruu;

14. bapomerp-aneponpn;

15. biok nutanus perympyemblii;

16. Be6-kamepa Ha MOJBUKHOM IITATUBE;

17. Buneoxamepa a1 paboThl ¢ ONTHYECKUMU IpUOOpamMu;
18. ['enepatop 3ByKOBOI;

19. ['urpometp (ICUXpoMeTp);
20. ['py3 HaOOpHBIiL;
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21.
22.
23.
24.
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.
43.
44.
45.
SIBJICHUSIM;
46.
47.
48.
49.

JlnHaMoMeTp 1EMOHCTPALIMOHHBIM;

KoMrmuiekt nocyibl AEMOHCTPAMOHHOM C IPUHAJICKHOCTIIMU;
ManoMeTp KHUIKOCTHOU JEMOHCTPALIMOHHBIN;

MeTp neMOHCTpalluOHHBIN;

MuKpOCKOI AEMOHCTPALMOHHBIN;

Hacoc Bakyymub1ii KoMOBCKOTO;

CTOJIMK MOABEMHBIN;

[IITaTuB 1EMOHCTPAIIMOHHBIN (PU3UUECKHUI;

DJIEKTPOILINTKA;

Habop 1eMOHCTpaIlMOHHBIN 0 MEXaHUYECKUM SIBIICHUSIM;
Habop neMoHCTpaIliMoOHHBIHN 110 TMHAMHUKE BPAIIaTeIbHOTO JBUKCHUS;
Halop 1eMOHCTpallMOHHBIN 110 MEXaHUYECKUM KOJICOaHUSIM;
Habop nemMoHCTpanimoHHbIM BOJTHOBBIX SIBJICHUM;

Benepko Apxumena;

MastHuk Makcseia;

Hab6op ten paBHOro 00beMa;

HaGop ten paBHOI Macch;

[Tpubop nnst AeMoHcTpanuu aTMOCHEPHOTO JaBICHUS;
[Ipr3ma, HAKJIOHSIOIIASICA C OTBECOM;

Poruar 1eMOHCTpALIMOHHBIN;

Cocynbl coobmmaronmecs;

CrakaH OTJIMBHOW IEMOHCTPALIMOHHBIN;

Tpy6ka HeroToHa;

[ap ITackans;

Habop neMOHCTpalMOHHBIA MO MOJEKYJISIPHON (PU3HKE U TEIJIOBBIM

Habop neMoHCTpalinOHHBIH 110 Ta30BBIM 3aKOHAM;
Habop xkanmuispos;
TpyOka 11t IeMOHCTpAIY KOHBEKIIMH B KUIKOCTH;

[{nMHIpBEI CBUHLIOBBIE CO CTPYTOM;
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50. [ITap ¢ KoabLIOM;

51. BBICOKOBOJIBTHBINM UCTOYHUK;

52. ['eneparop Ban-ne-I'paada;

53. Ho3umerp;

54. KamepToHb!l Ha pe30HAHCHBIX SAIINAKAX;

55. KoMmmiekt npubOpoB M NPUHAICKHOCTEH i JEMOHCTpALUU
CBOWCTB 3JICKTPOMAarHUTHBIX BOJIH;

56. Kommiexkt npubOpoB [uisi H3y4YEHHUsS MPUHIUIOB paJguoNpHeMa

U paJiuonepeayu;

57. Kommiekt mpoBoaoB;

58. Maruaut 1yroo0pasHslii;

59. Marsut nosocoBOM 1EMOHCTPALIMOHHBIN;

60. Marmuna snekTpodopHasi;

61. MasTHHK 3IEKTPOCTaTUYECKHUN;

62. Habop no u3y4eHnto MarHuTHOTO MOJist 3eMJIu;

63. HaGop neMoHCTpaliOHHBIN 10 MATHUTHOMY TIOJTFO KOJIBIIEBBIX TOKOB;
64. Habop neMoHCTpaIimoHHBIM MO MOTYPOBOTHUKAM;

65. Habop neMoHCTpanimoHHBIH 110 TOCTOSTHHOMY TOKY;

66. Habop neMoHCTpalimoHHBI 10 3JIEKTPUUECKOMY TOKY B BAKYYME;
67. Habop 1eMOHCTpallMOHHBIH 1O AIEKTPOAUHAMUKE;

68. HaGop st teMoHCTpaIii MAarHUTHBIX TTOJIEH;

69. Habop nis neMoHcTpauu dAeKTPUIECKUX TOJICH;

70. Tpanchopmarop yueOHBbIH;
71. ITamouka cTeKJISTHHAS;
72. [Tanouka »00HUTOBAS;

73. [Tpubop Jlenna;

74. Ctpenku MarHUTHBIE Ha IITATUBAX;
75. CyJiTaH 3JIEKTPOCTAaTHYECKU;

76. [IITaTrBBI H30IUPYIOLLIHKE;

77. DJIEKTPOMAarHuT pa30o0pHBIN;
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78. Habop 1eMOHCTpallMOHHBIN 110 TEOMETPUIECKON ONTHKE;

79. Habop 1eMOHCTpallMOHHBIN 110 BOJTHOBOM ONTHKE;

80. CrnieKTpoCKOIl ABYXTPYOHBIH;

81. Halop criekTpaabHbIX TPYOOK C ICTOUHMKOM MTUTAHHUS;

82. YcranoBka s uzydenus porodrddexra;

83. HaGop nemoHCcTpannoHHsbIi Mo noctosiHHoM [lnanka;

84. KoMirekT HariIsigHbpIX MOCOOMH JIJIS TOCTOSIHHOTO MCITOJIL30BAHHS,
85. KommuiekT noptpeToB asst opopmiieHUs: KaOUHETA,

86. KoMIuiekT 7eMOHCTpaIMOHHBIX YUYEOHBIX TaOIHII.

IIpumepHbIT IepeYEHb JIIEMOHCTPALIMOHHOI'O u 71a060paTOPHOTO
000pyIOBaHUSI HOCUT PEKOMEHIATeNIbHBIN XapakTep.

[Ipy Hamuuuu HEOOXOIUMOIro OO0OpYAOBaHHUS 3aHATHS 1O (U3UKE B
HEKOTOPBIX CIIy4asiX MOTYT HIpPOBOAUTHCA B HMEIOMIMXCA B 00pa3oBaTeIbHOU
OpraHu3ali MacTEPCKUX WM Jab0paTopusx.

3.2 UndopMmannoHHoe odecnieyeHne 00ydeHust

Jiist  peanu3anuu  MPOTPpaMMbl  TUCHMIUIMHBI ~ OMOMMOTEYHBIM  (HOHJ
00pa30BaTeNbHON OpPTaHU3AlMK JIOJDKEH WUMETh TEeYaTHbIE /WA SJICKTPOHHBIC
y4eOHUKU U pa3pabOoTaHHBIE B KOMIUIGKTE C HUMHU y4eOHbIe mocoous (mpu
HAJIMYUM), JOMYIIEHHBIE K HCIOJIb30BAHUIO MPHU peajr3aluu 00pa3oBaTeIbHbBIX
nporpamMm cpenHero mnpoecCuoHaIbHOrO OOpa30BaHHUs, pealn3yeMbIX Ha 0Oaze
OCHOBHOT'O 001IIeT0 00pa30BaHUSI.

[Ipn peanuzanmu MPOrpaMMbl JUCIHUIUIMHBI BO3MOXKHO HCIOJB30BaHUE
AIIEKTPOHHBIX 00pa30BaTEeNbHBIX PECYpPCOB, JOMYIIEHHBIX K HUCIOJB30BAHUIO TIPH

peanu3anuy 00pa3oBaTeNbHBIX MPOTPAMM CPETHETO OOIIeT0 00pa30BaHuUs.
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4. KoHTposb M OLEHKA Ppe3yJbTAaTOB OCBOCHHSI 0011e00pa3oBaTeIbHOMI

JTUCIHHUIIINHBI

KoHTpob H oOleHKa pe3yJbTaTOB OCBOCHHUS 0011e00pa30BaTeNIbHOM

JAUCHUIITIMHBI paACKPBIBAIOTCA Y€PE3 AUCHUIIIIMHAPHBIC PC3YJILTAThI, HAIIPABJICHHBIC

Ha (GOpMHUPOBaHHE OOIIUX U MPOQPECCHOHANBHBIX KOMIIETEHIIMI MO pasjenaM U

TEMaM COJIep>KaHUsl y4eOHOTO MaTepuaia.

Kox u HaumeHoBaHue
¢dopmMupyeMbIX KOMIIETEH U

Pazgen/Tema

Tun oueHoYHbIX
MepOnpHUATHH

OK 01. BeiOupats criocoObl pemeHus]
3azay npodeccuoHaIbHON
NesITeIbHOCTH PUMEHHUTEIBHO|
K Pa3JIMYHBIM KOHTEKCTaM

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

Pazgen 4. Temer 4.1.,4.2.,4.3

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

Pa3nen 6. Tema 6.1

Pazgen 7. Temsr 7.1, 7.2, 7.3
Pazgen 8 Tema 8.1

ITo/c

OK 02. Mcnonbs30BaTh COBPEMEHHbBIE
CpelCTBa MIOUCKA, aHAIH3a

U MHTEPIIpEeTalui HH(POpMALIUU

1 “HGOpPMAIMOHHBIE  TEXHOJIOTHY|
ISt BBIMIOJTHEHUS 3a1a4
npodeccuoHaNbHOM e TeIbHOCTH

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

Paznen 4. Temrr 4.1.,4.2.,4.3

Pazgen 5. Temur 5.1.,5.2.,5.3.

Pasnen 6. Tema 6.1
Pazgen 7. Temnr 7.1, 7.2, 7.3
Pasnen 8.

ITo/c

OK 03. [ImanupoBaTth
U peamu30BBIBaTh  COOCTBEHHOE]
npodecCHOHATBbHOE U JIMYHOCTHOE

Paszgen 1. Tema 1.1

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

Paznen 4. Temr1 4.1.,4.2.,4.3

B3alMOJICHCTBOBATL U
B KOJUIEKTUBE U KOMAH/IE

paboTtatp

pa3BuTHE, npeanpuHUMarenbekyro Pasmen 8 Tema 8.1
NesITeTbHOCTD Io/c

B npogeccuoHaTbHON chepe,

MCIIOJIb30BaTh 3HAHHS

Mo MpaBoBOM ®W  (MHAHCOBOU

rPaMOTHOCTH B Pa3INIHBIX

PKH3HEHHBIX CHTYaIHSIX

OK 04. OddextuBHO| Pazgen 2. Temsl 2.1., 2.2., 2.3.

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

Pazgen 4. Temer 4.1.,4.2.,4.3

Pazgen 5. Temur 5.1.,5.2.,5.3.

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

OK 05. OcyuectBiith yCTHYIO
M TNHCbMEHHYI0O  KOMMYHHUKAIIHIO|

Pazgen 1.

Pazgem 2. Temur 2.1.,2.2., 2.3.

YCTHBIN OMPOC;
(bpoHTANBHBIIOIPOC;
HaOJIrOeHNE

3a BBITNIOJTHEHHEM
nabopaTopHbIX pabdoT;
MpaKTUYEeCKHe paboTh]
(pemienue
KaueCTBEHHBIX

Y pacyeTHbIX 3aja4);
TECTUPOBAHUE;
pelIeHne Kenc-3a1ay;
BBIIIOJIHEHNE 3aJaHui
IIPOMEKYTOYHOU
aTTecTaluu
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Ha roCyIapCTBEHHOM SI3BIKC]
Poccuiickoit denepauuu ¢ y4eToM
0COOEHHOCTEN COLMAJIHOTO
1 KyJIbTYpHOTO KOHTEKCTa

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

Paznen 4. Temrr 4.1.,4.2.,4.3

Pazgen 5. Temur 5.1.,5.2.,5.3.

Pazgen 6. Tema 6.1

Pazgen 7. Temsr 7.1, 7.2, 7.3
Pa3nen 8 Tema 8.1

ITo/c

OK 07. CoxeiicTBOBaTh COXpPaHEHUIO

OKpYyXkKarolein cpenpl,
pecypcocOepekeHuIo, MPUMECHSITh
3HaHUS 00 W3MEHEHWH KIUMara,
MIPUHIUITHI OepeKITMBOTO
MPOU3BOCTBA, 3¢ heKTHBHO

NIEHCTBOBATH B YpE3BbIYANHBIX
CUTYalHAX

Pazgem 2. Temur 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 7. Temsr 7.1, 7.2, 7.3
Pasnen 8 Tema 8.1
ITo/c

[IK 2.2. OcyiiecTBasiTh
TEXHUYECKOEe O0CITyKHBaHUE
ANEKTPOOOOPYAOBAHUS U
AJICKTPOHHBIX CUCTEM
aBTOMOOMJIEH COIIaCHO
TEXHOJIOTUYECCKOMN
JOKYMEHTAITUH.

[IK 2.3. IIpoBOIUTH PEMOHT
AIEKTPOOOOPYAOBAHUS U
ANEKTPOHHBIX CHCTEM
aBTOMOOMUJICH B COOTBETCTBHUH C
TEXHOJIOTHISCKOM
JTOKYMEHTaUe

Pazgen 2. Temnr 2.1., 2.2.
Paszgen 3. Tema 3.1.
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