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1. OBIIASA XAPAKTEPUCTHKA PABOYEN ITPOr'PAMMBI YUEBHOM
JTACIHATIIAHBI B1.05 ®usuka

1.1. MecTo AuCHMILUINHBI B CTPYKTYpPe OCHOBHOI 00pa3oBaTe/IbHOI IPOrpaMMBbl:

VYyeonas gucrumimHa bJ[.05 ®wusuka sBisercs o0s3aTENbHOM YacThi0 00pa3oBaTebHOU
nporpamMmmbl B cooTBeTcTBUH ¢ DPI'OC CIIO mo mpodeccun 15.01.32 Omeparop CTaHKOB ¢
MIPOTPaMMHBIM YIIpaBJICHUEM, YTBEP)KJIECHHBIM NpPHKa30M MUHHUCTEPCTBA OOpa30BaHMs U HAYKH

Poccuiickoit @enepanuu ot 9 nexkadbps 2016 r. NelSS5S5.

VYyeonas aucuurummaa bJ1.05 ®usuka obecrieunBaer GopmMupoBaHue OOIUX KOMIETEHITUN
o ®I'OC no cnenmansuoctr 15.01.32 OnepaTop CTaHKOB C MporpaMMHBIM yrpaBieHueM. Ocoboe

3HAYCHUE JUCHUIIIMHA UMECT IIPU (bOpMI/IpOBaHI/II/Ii

Kon HanMeHoBaHue 00IIUX KOMIIETEHIIU I

OK 01 | Beibupars crocoObl permreHHs 3anad MpohecCHOHATBHON MesSTeNbHOCTH MPUMEHHTEIHHO K
Pa3JIMYHBIM KOHTCKCTAM;

OK 02 | Mcmonb3oBaTh COBPEMEHHBIE CpE/ICTBA MOWCKA, aHaIM3a M MHTEpIpeTauud MHQOpMaIud, U
nHGOPMALIOHHbIE TEXHOJIOTUH VIS BBIIIOJTHEHU 3a1a4 Po¢heCCHOHATIBHOM NesITebHOCTH;

OK 03 | [ImanmpoBaTh M peann30BBIBATE COOCTBEHHOE MPO(EeCCHOHANBFHOE W JTNYHOCTHOE Pa3BUTHE,
MPEANPUHAMATEIBCKYIO JIESITENBHOCTD B MPOQEeCCHOHANBHOM c(epe, HCIOIh30BaTh 3HAHUSI 110
(MHAHCOBOW IPaMOTHOCTH B Pa3IMYHBIX )KU3HEHHBIX CUTYAIIHSX;

OK 04 | DddexTnBHO B3aMOIEHCTBOBATh B pabOTATh B KOJJICKTHBE U KOMaHJIE;

OK 05 | OcymecTBisTh YCTHYHO U IHCBMEHHYIO KOMMYHHUKAIMIO Ha TOCYAAPCTBEHHOM S3bIKE
Poccuiickoit denepanny ¢ y4eToM 0COOCHHOCTEH COIMAILHOTO U KYJIBTYPHOTO KOHTEKCTA;

OK 07 | ComelicTBOBaTh COXpaHEHHIO OKPYKAIOIICH Cpellbl, PeCypcoCOepeKeHUIO, TPUMEHATh 3HAHUS

00 M3MEHEHUN KJIMMaTa, IPUHITUITE OepPEeXITMBOTO MPOU3BOICTBA, 3()()EKTHBHO AEHCTBOBATH B
YpE3BBIYANHBIX CUTYAIHSAX;




1.2. eap 1 niiaHupyeMblie pe3yJIbTAThbl 0CBOCHHS M CHMIIJIMHbBI

Kon IIpeaMeTHBIe pe3ybTaThl
OK
YMenus 3HaHuA

OK 01 | ¥1 npoBoauTh HAOIIOACHMSI, IUIAHUPOBATH U BRIOTHATE | 31 CMBICHI ITOHSITHH:
OK 02 | skcrepMMEHTSI, BBIBMIATh TMIIOTE3bI U CTPOUTH MOJEIH, | (PM3UYECKOE SBJICHUE, TUIIOTE3,
OK 03 | V2 npumensTs nonydeHnsle 3HaHHUS 110 GU3HKE 1A 3aKOH, T€Opus, BCHICCTBO,
OK 04 | GpsicHenns pasHoO6pasHBIX (PH3MUECKUX SBICHHH 1 B3aUMOJICHCTBHE,
OK 05 | cpoiicr Bemects; IPAKTHYECKH UCIIOIb30BaTh SJICKTPOMArHUTHOE TOJIC, BOJIHA,
OK 07 ($OTOH, aTOM, aTOMHOE SO,

(bu3nyuecKre 3HaHUS;

OLIEHHUBATh JJOCTOBEPHOCTh €CTECTBEHHO-HAYYHOU
nH(pOpMAIIHH;
¥Y3 ucnonb3oBaTh NPUOOPETEHHBIE 3HAHUS U YMEHUS JIJ1S
pelIeHus TPaKTUYECKUX 3a7a4 MOBCEIHEBHOM KU3HH,
obOecreyeHns 0€30aCHOCTH COOCTBEHHOM KU3HH,
PalMOHAIBHOTO MPUPOIOIIOIB30BAHUS M OXPaHbI
OKPY’KaroIlel Cpebl.

Y4 onuceiBaTh M O0BACHATH (PU3UUECKHE SIBICHUS U
CBOMCTBA TEJI: CBOMCTBA I'a30B, JKUIAKOCTEN U TBEPIBIX
TEJI; AIEKTPOMATHUTHYIO HHIYKIHUIO, paCIIPOCTPaHEHUE
3JIEKTPOMArHUTHBIX BOJIH; BOJIHOBBIE CBOMCTBA CBETA;
U3ITy4eHUE U MOTJIONIeHUE cBeTa aToMOM; (GoTod(hheKT;
¥YS ornuyaTh runores3sl OT HAYYHbIX TEOPUN;

JIETIaTh BBIBOJIbI HA OCHOBE SKCIIEPUMEHTAIbHBIX JAHHBIX;
MPUBOJUTH IPUMEPHI, MTOKA3bIBAIOIINE, YTO: HAOTIOICHUS
Y DKCIIEPUMEHT SIBJISIFOTCS. OCHOBOM JIJISI BBIJIBUYKECHHS
TUIIOTE3 U TEOPHIA, MO3BOJISIOT TPOBEPUTH HCTUHHOCTD
TEOPETUYECKUX BBIBOJIOB;

Y6 npuBOAUTH MPUMEPHI MPAKTHIECKOTO UCTIOIb30BAHUS
(hUBUYECKUX 3HAHUIM: 3aKOHOB MEXaHUKH,
TEPMOJIMHAMUKY U AJIEKTPOAUHAMUKHA B YHEPTETUKE;
Pa3IMYHBIX BUAOB JIEKTPOMArHUTHBIX U3JTYYEHUN NS
pPa3BUTHS PAANO U TEICKOMMYHHUKAIIMI, KBAHTOBOM
(bU3UKH B CO3/IaHUHU SIICPHOM PHEPTETUKHU, JIA3€POB;

Y7 BocupyHUMATh U HA OCHOBE IOJYYEHHBIX 3HAHUI
CaMOCTOSITENTLHO OIIEHUBATh HH(POPMAIIHIO,
conepkarytocs B coodmennsix CMU, UuTepHere,
Hay4YHO-TIOMYJISIPHBIX CTAThAX.

Y8 npumeHsTh MONTy4eHHbIE 3HAHUS ISl pEeLICHUS
(bu3MUeCKUX 3a/1a4; ONMPEAETATH XapakTep (pU3n4eckoro
mpoliecca 1o rpaduky, Tadnuie, GopmyIie; U3MEpATh Pl
(U3MUYECKUX BEIUYHH, IPEJICTABIISIS Pe3yIbTaThI
W3MEPEHUM C YYETOM UX MOIPEIIHOCTEN

HOHU3HUPYIOIINUEC U3TYUCHUA,

32 cMbich GU3HYECKUX BETUYHH:
CKOpPOCTb, YCKOPEHUE, Macca,
CHJIa, UMITYJbC, paboTa,
MeXaHU4YecKas SHeprus,
BHYTPEHHSIS SHEPTHs,
abCoTFOTHAS TEMITEpaTypa,
CpeIHsisl KUHEeTUYeCKasi SHeprus
YacTHUIl BEUIECTBA, KOJIMYECTBO
TEIUIOTHI, AJIEMEHTaPHbBIN
JNEKTPUUECKUN 3apsLT;

33 cMbICT PU3NYECKUX 3aKOHOB
KJIACCHYCCKON MEXaHHKH,
BCEMHPHOTO TATOTCHUS,
COXpaHCHHUS DHEPTUH, UMITYJIbCA
1 JICKTPUYECKOTO 3apsia,
TEPMOIUHAMHUKH,
AJIEKTPOMArHUTHON MHJYKIIWH,
dbotorddexra;

34 BKJIaJ pOCCHUUCKHUX U
3apyOeKHBIX YUCHBIX, OKA3aBIINX
HauOoJIbllIee BIMAHUE Ha
pa3BuTHE (DU3HKY;




B pamkax mporpamMmbl y4eOHOU JUCIUTIIMHBI Y 00yUJarOIIMXcsl GOPMUPYIOTCS CIIEIYIONINE
pe3yNbTaThl O0YYCHHS:

OK

Jlmunocthsle (PI'OC COO)

Mertamnpeamernsie (GI'OC COO)

OK 01

B yactu TpyI0BOro BOCIIUTAHHUS:

-TOTOBHOCTh K TPYAY, OCO3HAHUE I[CHHOCTU
MacTepcTBa, TPyHoIo0ue;

-TOTOBHOCTh K AaKTHUBHOMW JE€STEIbHOCTHU
TEXHOJIOTMYECKON M COLMAJIbHON HAIllpaBI€HHOCTH,
CHOCOOHOCTh MHHUIHWUPOBATh, IUIAHUPOBAaTH U
CaMOCTOSITENTFHO BBIMTOJHATH TAKYIO IESATEIHHOCTD;

-HHTEpPEC K Ppa3THIHBIM ctepam
npoQeCCUOHANBHOM JCSITEIBHOCTH,

OBnajcHre YHHBEPCATBHBIMU  yYCOHBIMU
[TO3HABATEILHLIMH JIEHCTBUSIMM:

a) 6a30BbIC JIOTHYCCKUE JICHCTBUS:

-CaMOCTOSITEIILHO (dbopmyupoBaTh u
aKTyaJM3UpOBaTh TMPOOJIEMY, paccCMaTpPHUBaTh €€
BCECTOPOHHE;

-yCTaHaBIMBATh CYIICCTBCHHBIH MpPU3HAK
WA OCHOBAHUS ISl CPaBHEHUS, KIacCU(UKAIIIHN U
0000111eH N,

-ONpeNeNATh e NeATeTHHOCTH, 3a1aBaTh
mapaMeTphl U KPUTEPUH UX TOCTIKCHIS,

-BbIABJIATH 3aKOHOMepHOCTI/I nu
HpOTI/IBOpe‘H/Iﬂ B paCCManI/IBaeMI)IX SIBJICHUAX,

-BHOCHUTH KOppeKTI/IBI)I B JACATCIBbHOCTD,
OLCHUBATH COOTBETCTBUC pe3yJ'II>TaTOB oeJisMm,
OLCHUBATH pI/ICKI/I HOCHCI[CTBI/Iﬁ JCATCIBHOCTH,

-pa3BHBaTh KpEaTHBHOE MBIIUICHHE MpU
peIIeHIN KU3HEHHBIX MIPoOIeM

0) 6a30BBIC UCCIIEIOBATEILCKHE ICHCTBHS:

BJIAJIETH HaBBIKAMU y4eOHO-
HCCIICIOBATEIbCKOH M TPOCKTHOH JesITeIhbHOCTH,
HaBBIKAMU  pa3pelieHus MpoOJieM;  BEISBIATH
HpH‘IHHHO-CHe}]CTBeHHLIe CBS3H u
aKTyaHI/ISI/IpOBaTI) saﬂaqy, BBIJIBUT'aTh FI/IHOTe3y cC
peuieHus,

HaAXOOUThb aprMeHTI)I JJIL 10Ka3aTeJIbCTBa
CBOUX yTBep)KI[eHHﬁ, 3a1aBaThb napaMeTpLI nu
KPUTEPHHU PEIICHUS;

-aHAJIM3UPOBATh  IONYYCHHBIE B  XOJE
pemieHus  3ama4d  Pe3yJbTaThl, KPUTHICCKH
OIICHUBATh WX JIOCTOBEPHOCTh, MPOTHO3HPOBATH
U3MEHCHUE B HOBBIX YCIIOBHSAX;

-yMETh MIEPEHOCUTH 3HAHUA B
MO3HABATEJIFHYI0 M MPaKTUYeCKylo  objactu
KHU3HEACSTETLHOCTH;

-YME€Tb HWHTCTPUPOBATHL 3HAHUA M3 Pa3HBIX
MPEeIMETHBIX 00IacTel;

-BbIIBUT'aTh HOBBIC naeu,
OPUTHHAJIBHBIC TOAXOAbI U PEIICHUSA

-CIIOCOOHOCTh WX  WCIONB30BaHHSA B
MO3HABATEIILHOW M COIMATIBHOM MPAaKTHKE.

Ipeiarath

- chopMHpOBaTh NPEICTABICHHUS O POJH U
Mecte (U3MKM W acTPOHOMHUHM B COBPEMEHHOM
HAyYHOH KapTHHE MHpa, O CHCTEMOOOpa3yromen
ponmn GU3MKH B Pa3sBUTUH ECTECTBCHHBIX HAYK,
TEXHUKA M COBPEMEHHBIX TEXHOJOTHH, O BKIaze
POCCHICKMX W 3apyOeKHBIX YYCHBIX-(OU3UKOB B
pa3BUTHE  HAyKW; IIOHHMaHWE  (U3HMUECKOH
CYIIHOCTH HaONIOJaeMBIX SIBICHUH MHKPOMHPA,
MakpoMupa M Meramupa; IIOHUMaHUE pOJIH
aCTPOHOMHMM B  IIPaKTHYECKOHW  JeSTeIbHOCTH
YeJoBeKa W JajbHEeHIIeM HayYHO-TEXHHYECKOM
pasButum, ponu (u3MKM B (HOPMHPOBAHUU
Kpyrozopa # (yHKIHOHAJIBHOW TPaMOTHOCTH
YyesoBeKa I PeIIeHus IPaKTHYECKUX 3a/1a4;

-c(hopMHpOBaTh YMEHHUS pelIaTh PacueTHBIC
3aJa4d C SBHO 33JaHHOM ()M3MUECKOH MOJENbIo,
UCTIONB3Yys (PU3MUECKHE 3aKOHBI M NMPUHIWIBI, Ha
OCHOBE aHalM3a YCIOBUS 3agaddl  BHIOMPATh
(U3MYECKYI0 MOJENb, BBIICTATH  (U3UUCCKHE
BEeNMYMHBI ¥ (QOPMYIBI, HEOOXOOWMBIE OIS €e
peuicHusA, MOpoOBOAUTHL pPaACUYCTbhl W  OLCHUBATH
pealbHOCTh MOJTYYEHHOTO 3HA4YeHUs (U3MUECKOit
BCIIMYHHBI; peuiatb Ka4yCCTBCHHBIC 3ajga4du,
BbICTpanBas JIOTUYCCKHU HCTIPOTUBOPECUYUBYIO
LETIOUKY

pacCcyXIeHHH C ONOpoil Ha U3y4YCHHBIC
3aKOHBI, 3aKOHOMEPHOCTHU ¥ (PU3NUECKHE SBICHUS,;

-BIIAJICTh OCHOBOIIOJIArAIOINMHU
(U3MYECKUMH ~ TOHATHUSIMH M BEJIMYUHAMH,
XapaKTepU3ylONMMH  (U3HYECKHE  HPOLECCHI
(cBA3aHHBIMH €  MEXaHMYECKHM  JBIDKCHHEM,
B3aHMOHeﬁCTBHeM TCII, MCXaHHYCCKUMHU
KOJICOAHUSIMU U BOJIHAMH; aTOMHO-MOJICKYJISIPHBIM
CTPOCHUEM BEIIECTBA, TCIIJIOBBIMU IIPOLIECCAMMU,

QJICKTPUYCCKUM W MAarHuTHBIM  TIOJIAMU,
JNEKTPUYECKUM  TOKOM,  3JIEKTPOMArHUTHBIMU
KOJIeOaHUSIMU u BOJIHAMH, OIITUYCCKUMHU
SIBTICHUSIMH; KBAaHTOBBIMHU SIBJICHUSIMH, CTPOCHHEM
aToMa M AaTOMHOTO s1pa, pPaJAMOAKTHBHOCTHIO);
BIIaJICHUE OCHOBOIIOJIATAIOLITIMHU
ACTPOHOMHMYECKUMH MOHSITHSIMH, HO3BOJISIOIINMHA
XapaKTepU30BaTh MPOLECCH, IMPOUCXOMAIINE Ha
3Be3/1aX, B 3BE3IHBIX cucremax, B
MEXTaJIaKTHICCKON Cpeac; IBHKCHUC HEeOECHBIX
TEJ, ABOJIIOIIMIO 3Be3]] U BCceneHHoi;

- BIIAJIETh 3aKOHOMEPHOCTSAMH, 3aKOHAMH U

TEOPHSIMU

(3akon BcemupHoro Tsrotenws, [, 1T u III
3aKOHBI HeroToHa, 3aKOH COXpaHCHHS
MEXaHUYeCKOW  DHEPruu, 3aKOH COXPaHCHHUS

AMITYJIbCa, TPUHIIMIT CYTICPIIO3UIMHA CUII, TIPUHITHIT
PaBHOIIPABHOCTH WHEPIIUAIBHBIX CHCTEM OTCUETa;
MOJICKYJISIPHO-KHHETHYECKYI0 TCOPHIO CTPOCHHUS
BEIIECTBA, Ta30BbIC 3aKOHBI, IMCPBHIA  3aKOH
TCPMOANHAMUKH, 3aKOH COXpaHCHUA
ANIEKTPUUECKOT0 3apsina, 3akoH KynoHa, 3akon Oma
Juisi ydacTka uenu, 3akoH Owma Juis  [OJHOM




aJIeKTpuyecKko wemnu, 3akoH JDxoyns - Jlenua,
3aKOH  DJIEKTPOMArHUTHOW  HMHIYKIWH, 3aKOH
COXpaHEHHs SHEPrUH, 3aKOH MPSIMOJIHHEHHOTO
pacrpoCTpaHEeHHsI CBETA, 3aKOH OTPaKEHHs CBETa,
3aKOH TIPEJIOMJICHHS CBETa; 3aKOH COXpPaHCHHS
SHEpPIrHH, 3aKOH COXPAaHEHUS UMITYJIbCa, 3aKOH
COXpaHEHHs DJEKTPUYECKOTO  3apsaa, 3aKOH
COXpaHEHHs MacCcOBOTO 4YHcCla, MocTynaTel bopa,
3aKOH PaJUOaKTUBHOIO paclajga); YBEPEHHOE
HCTOJIb30BaHUE 3aKOHOB M 3aKOHOMEPHOCTEH mpu
aHau3e PU3MUYCCKUX SBJICHUHN U MPOIIECCOB.

OK 02 B o0nacTu neHHOCTH HAy4YHOT'O TIO3HAHUSL: -yMETb YYMTBHIBaTh TIPaHUIB MPUMEHEHUS
-c(hopMHPOBaHHOCTH MHUPOBO33pEHHS, | U3YYEHHBIX (DU3NUECKHX MOJIENel: MaTepuaibHas

COOTBETCTBYIOIIEIO  COBPEMEHHOMY  YPOBHIO | TOYKa,

pasBUTHSI HayKd U OOIIECTBEHHOH IPAKTHKH, HMHEpIHaIbHAS cucrema OTCHUeTa,

OCHOBaHHOTO Ha Jasore KyJIbTYp, | MOCANBHBIA Ta3; MOAEIM CTPOCHHSA  TIa30B,

CIOCOOCTBYIOILIETO OCO3HAHUIO CBOETO MECTa B | )KUAKOCTEH W TBEpABIX  TeJN,  TOYEYHBIH

MONUKYIBTYPHOM MHPE; NIEKTPUUECKUN 3apsif, sAepHas MOJENIb aToMa,
COBEPIICHCTBOBAHHE SI3BIKOBOM U | HyKJIOHHass MOZAETh aTOMHOTO sIpa MpH PEIICHUN

YUTATEIbCKOH KyJIbTYpBI Kak cpencTBa | (pU3MUECKUX 3a7ad.

B3aUMO/ICHCTBUSI MEXKAY JFOJIBMH U O3HAHHMS -M3MEPUTEIbHBIX YCTPOHCTB u
MUpa; 71a00paTOPHOTO 00opynoBaHuUs;
-0CO3HaHHUE LEHHOCTH Hay4yHOH | c(hOPMHUPOBAHHOCTh MPEACTABICHUH O METoJax

JIeSTeIIbHOCTH, TOTOBHOCTb OCYLIECTBIISITH | MOJNYYEHUS] HAYYHBIX ACTPOHOMHYECKHUX 3HAHUH -

MPOEKTHYIO M HCCIIEA0BATEIBCKYIO OBJIaJICTh (chopmupoBatb Npe/ICTaBIICHUS)
JeATeNIbHOCTh MHANBUAYAJIbHO U B TPYIIE; | IpaBWJIaMH  3amucd  (Qu3HdecKux  (opmyln
-OBnafgeHne yHUBEPCATIBHBIMU YUIEOHBIMU | pesbeHO-TOUEUHOW cHCTeMbl oOo3HaueHmi JI.

MO3HABATEJILHBIMH ICHCTBUSIMU: Bpaitns (i1 chmemblx M cIaOOBUAAIINX
B) paboTa ¢ mH(popMaIHei: oOyJaromuxcs).

-BIIaJICTh HaBBIKaMHA MOTy4CHHUS

uHGOpMAaMK W3 WCTOYHHKOB pa3HbIX THIIOB,

CaMOCTOSITENIbHO OCYILIECTBIISATh TOUCK, aHaJM3,

CHCTEeMaTH3alUI0 U MHTEPIIPETaln0 HHPOpPMalHn

pa3NMyHBIX BHUIOB W (OpPM IMpenCcTaBICHHUS;

CO3/1aBaTh TEKCTHl B Ppa3IMYHBIX (Qopmarax ¢

YYeTOM Ha3HavyeHus HHPOpMAlMU U LEJIeBOH

ayJMTOpHUH, BHIOMpas ONTUMaJbHYIO  (opMmy

NPE/ICTABICHUSI W BHU3YyaJM3allid; - OLCHUBATb

JIOCTOBEPHOCTh, JIETHTUMHOCTh HMH(OPMAINH, e

COOTBETCTBHE IIPABOBEIM W MOPAIBHO-3THUECKHM

HOpMawm; - HCIIOJIb30BATh cpezncTBa

MH()OPMAIIMOHHBIX n KOMMYHHUKaIMOHHBIX

TEXHOJIOTHH B peleHnu KOTHUTUBHBIX,

KOMMYHUKATUBHBIX M OPTraHM3al[MOHHBIX 33Ja4 C

co0OutoieHreM TpeOOBaHUN 3PTOHOMHUKH, TEXHHKU

6e30macHOCTH, THUTHEHBI, pecypcocOepexeHus,

MPaBOBBIX " STHYECKUX HODM, HOpM

MHPOPMAIIMOHHOK 06€30MaCHOCTH;

-BJIaJITh HABBIKAMHM  pAaclO3HABAaHHUS W

3aIIUTHI nHdopmanny, nH(OpMaMOHHON

0€3011acHOCTH JIMYHOCTH.

OK 03 B obnactn JlyXOBHO-HPaBCTBEHHOI'O - BIAJETh OCHOBHBIMU METOAAMHU HAy4YHOI'O

BOCITUTAHMS: MIO3HAHMS, UCIIOJIB3YEeMBIMH B (DU3MKE: MPOBOAUTH
-c(hOpMHUPOBAHHOCTH HPABCTBEHHOT'O | NpsIMBbIE M KOCBEHHBIE H3MEpeHHs (QH3nuecKux

CO3HAHMS, STHIECKOTO TIOBE/ICHHUS; BEIWYMH,  BbIOMpas  ONTUMAaJbHBIH  CHOCOO
-ClIOCOOHOCTh ~ OLCHMBATh CHUTYal[MI0O U | U3MEPEHHsS M HCIONb3ys H3BECTHBIE METObI

NPUHAMATh OCO3HAHHBIE DEIIEHHs, OPUEHTHUPYSCh | OLEHKH MOrPEeHIHOCTel H3MEpeHHH, MPOBOJUTH

Ha Hccie0BaHue 3aBUCHMOCTEN buznueckux

MOpPaJIbHO-HPaBCTBEHHBIE
LUEHHOCTH;
-0CO3HAHHE JINYHOTO BKJIAJa B MOCTPOCHHE
YCTOYUBOTO OYAYILETO;
-OTBETCTBEHHOE

HOPMBI u

OTHOILICHHC K CBOMM

BCJIIMYMH C HUCIIOJB30BAHUEM IIPAMBIX HBMCPCHI/Iﬁ,
OOBSICHITH TIOJTYUYCHHBIE pPE3YJIbTAaThl, HCIIOJIbB3YA
(’pnmqecxne TCOPHUH, 3aKOHBI U TMOHATHUA, U NCJIATh
BbBIBO/IbI, CO6J'IIOHaTL IpaBuja 0e30I1aCHOI0 Tpyaa
1pu IMIpOBEACHUN I/ICCHCHOBaHI/Iﬁ B paMKax




poauTensiM W (MIM) JApPYTMM WICHaM CEMBbH,

CO3JAaHHIO CEMBH HA OCHOBE OCO3HAHHOTO
NPUHATHA  LEHHOCTEH  CEMEMHOM  KU3HU B
COOTBETCTBHH C TpaAUIMAMH HaporoB Poccun;

OsnaaeHne YHHUBEPCATbHBIMHI
PETyISTHBHBIMH ICHCTBUSIMHU:

a) caMOOpTaHM3aIUs:

-CaMOCTOSITEILHO OCYIIECTBIISITh
MO03HABATENIbHYIO eI TEILHOCTD, BBISIBIIATH
POOIIEMEI, CTaBUTH Hu hopMynrpoBaTh
CcOOCTBEHHEIE 3aJa9u B o0pa3zoBaTenbHON
JIeSITENBHOCTH U YKU3HEHHBIX CUTYaIUsX;

-CaMOCTOSITEILHO COCTaBJISITH IUIaH
pemieHHs TPOOJIEMBI C  YYETOM HMEIOIINXCS
pecypcoB,  COOCTBEHHBIX  BO3MOXKHOCTEH  H
MIpeANOYTEHUH;

-IaBaTh  OICHKY HOBBIM  CHTYaIlHsM;

CHocoOCTBOBaTh (OPMHUPOBAHUIO W IPOSBICHUIO
MIMPOKOH 3PYAMIMH B pa3HBIX OONACTAX 3HAHUM,
MOCTOSIHHO TIOBBIIIATH CBOW 00pa3oBaTENbHBIA U
KyJIBTYPHBIH YpOBEHb; 0) CAMOKOHTPOJb:
UCIIONIb30BaTh NpUeMbl pediekcun s
OIIEHKU CUTYyalllH, BEIOOpA BEPHOTO PEIICHUS;
-YMETb OLCHUBATHL PUCKHU U CBOCBPEMCECHHO
MPUHUMATH PEICHUS 110 UX CHIDKEHUIO;

B) SMOIMOHANIBHBIH HHTEJIIEKT,
MpeAINoIaraomui chOpMUPOBAHHOCTD.
BHYTPEHHEH  MOTHBAaLWH, BKIIOYArOUICH

CTPEMJICHME K [OCTIDKEHUIO LEId U YCIexy,
ONTUMM3M, UHULMATUBHOCTh, YMEHUE AEHCTBOBATS,
HUCXOJS U3 CBOMX BO3MOKHOCTEH;

-OMIIATHH,  BKIIOYAIOIIEll  CIOCOOHOCTH

MIOHMMAaTh SMOIMOHAJILHOE  COCTOSIHHAE
JIPYTUX, YYATHIBATH €r0 TPU OCYIIECTBICHUH
KOMMYHHKAIIMH, CIIOCOOHOCTh K COYYBCTBHIO U
COTIEpEKUBAHUIO;

COITMAJIBHBIX HaBBIKOB, BKJIFOUAIOIIUX
CIOCOOHOCTh BBICTPAaWBaTh OTHOIICHUS C JAPYTHMHU
JIOABMHU, 3a00TUTBCSA, TIPOSBIATH HWHTEpPEC W
pa3pemniate KOHQIUKTHL.

yueOHOro JKCHEpUMEHTA u y4eOHO-
HCCIIeI0BATENBCKOM JeATeIbHOCTH c
HCIIONB30BaHHEM IIU(POBBIX

OK 04

-TOTOBHOCTb M CIIOCOOHOCTH K 06pa30BaHmo
n CaMOpa3BUTHUIO, CaMOCTOATCIIBHOCTH u

CaMOOIIPEIENICHUIO; -OBJIaJICHHE HaBBIKAMHU
y4eOHO-HCCIIeI0BAaTeNIECKOM, IIPOEKTHOM U
COLIMAJIBHOM JESATEIbHOCTH;

Ognagenue YHHUBEPCAIHHBIMH

KOMMYHHKATHUBHBIMU JICUCTBUSIMH:

COBMECTHAS IEITENLHOCTD:

MOHMMAaTh W HCIOJIb30BATh IPEUMYIIECTBA
KOMaHHO! W WHAWBUIYAIEHOW PaOOTHL;

-IIPUHAMATh e COBMECTHOM

JIeATEILHOCTH, OpTaHU30BBIBAThH H

KOOPJWHHUPOBATh JCUCTBUS 10 €€ JIOCTHKCHUIO:
COCTABIATH IUIAH NICHCTBUH, pacnpenesaTh PO C
YYETOM MHEHUN YYaCTHHKOB 00Cy)K1aTh
pe3yabTaThl COBMECTHOM pabOTHI;

-KOOPJMHHUPOBATh W BBIMOJHATE PaboOTy B
YCIIOBHSX peanbHOro, BHPTYaJILHOTO U
KOMOHWHHPOBAHHOTO B3aWMOICHCTBU;

-OCYIIECTBIISTD
CTpaTeTUYECKOEe  IOBEICHHE B  Pa3IHMYHBIX
CUTYAIIHSAX, MPOSBISITH TBOPYECTBO 31
BOOOpakeHUe, OBITh HHUITHATUBHBIM

IIO3UTUBHOC

- OBIIQJICTh YMEHHUSAMH Pa0bOTATh B IPyIe C
BBIMOJTHEHHEM Pa3lMYHBIX COLMAIBHBIX POJIEH,
IUIAHUPOBaTh  paboTy TPYINBl, palMOHAIBHO
pacnpeacidaTb JACATCIbHOCTb B HECTAHAAPTHBIX
CUTyaluAX, aACKBATHO OILICHMBATL BKJIAJ] Ka)XIO0T'O
u3 Y4aCTHUKOB TPYIIIBI B peleHue
paccmaTpuBaeMoi mpoOIeMBbl.




OsginasieHue YHUBEPCAJIbHBIMHU
PETYIATHBHBIMU IEHCTBUSIMU: T) TPUHATHE CEOS U
JIPYTUX JIIOAEH:

-IPUHUMATh MOTHBBI M apTyMEHTHI APYTHX
JFOJICH TP aHATM3€ PE3yIbTAaTOB AESTEINBHOCTH;

-IpU3HABaTh CBOE INPAaBO W TPaBO JPYTUX
moxeld Ha OmMOKW; pa3BUBaTh CIIOCOOHOCTH
MOHMMATh MHP C TIO3UIIMHU JPYTOro YeJoBeKa.

OK 05 B o0nactu 3cTeTHYECKOro BOCIIUTAHMS: - YMETb paclio3HaBaTh (pU3NYECKHUE SIBICHUS
-3CTETMYECKOE  OTHOIIEHHWE K  MHpY, | (IIpouecchl) U OOBSCHATh UX HA OCHOBE M3Y4YEHHBIX
BKJIIOYass ~ ICTETMKY  HAy4HOrO  TBOPYECTBA, | 3aKOHOB: PaBHOMEPHOE U  PaBHOYCKOPEHHOE
npucyero GU3NYECKoil HayKe; NPSIMOJIMHEHHOE JBH)KEHHE, CBOOOIHOE IajeHHe
-CIIOCOOHOCTh  BOCHPHUHHMMATH pPa3iM4HbIC | TEJN, JABIXKEHHUE 110 OKPY)KHOCTH, HHEpIHS,
BUJIbI HCKYCCTBA, TPAJULIMK U TBOPYECTBO CBOETO M | B3aMMOJICHCTBHE TeJN, KOieOaTeqbHOE IBHKEHHE,
JPYyTHMX HAapoIOB, OLIyIIaThb 3MOLMOHAIBHOE | PE30HAHC, BOJNHOBOE IBIKEHHE;  Iu(dys3us,
BO3JICHCTBHE HCKYCCTBA; OpOYHOBCKOE ABMKEHHE, CTPOCHHE JKHUAKOCTEH M
-yOeXXIEHHOCTh B 3HAYMMOCTH  JUIA | TBEPABIX TEJ, HM3MEHEHHE o00beMa Tem NpHu
JUYHOCTH W OOIIEecTBA OTEYECTBEHHOTO M | HarpeBaHMH (OXJIAKACHHHM), TEIUIOBOE PaBHOBECHE,
MHPOBOTO HCKYCCTBa, 3THHYECKHX KyJIbTYpHBIX | HCIIApEHHE, KOHJICHCAIIHA, TUTIABJICHHE,
TPaAWIH ¥ HAPOJHOTO TBOPUECTBA; KpHCTaJUIU3alnsl, KUIIEHUE, BIAXHOCTh BO3IyXa,
TOTOBHOCTh K CaMOBBID@XCHUIO B Da3HBIX | CBsI3b CPEJHEH KUHETHYECKOH DHEPIHH TEIJIOBOTO
BUJIaX UCKYCCTBA, CTPEMJICHUE MIPOSIBIATH KauecTBa | JABM)KEHHS MOJIEKYJ ¢ aOCONIOTHOHM TeMIlepaTypou,
TBOPYECKOI JIMYHOCTH; HIOBBIIICHHE JIaBJICHHS r'a3a IPU €ro HarpeBaHUU B
OsgnasieHne YHUBEpCaJIbHBIMU 3aKpBITOM COCYZE€, CBSI3b MEXIY IapameTpamu
KOMMYHUKATUBHBIMH JNEUCTBUSMH: | COCTOSHHMSI Ta3a B M30IPOLECCax; 3JICKTpHU3aLHs
oO1enne: TEN, B3aUMOACHCTBHE  3apsiOB, HarpeBaHUE
-OCYIIECTBIATh KOMMYHMKAIlMM BO BCEX | MPOBOJHHMKA C TOKOM, B3aHMOJECHCTBHE MarHWTOB,
cdepax KU3HH; 3JIEKTPOMarHUTHas WHITYKIHS, JeticTBre
pacro3HaBaTh ~ HeBepOaJbHBIE  CpPEACTBA | MArHUTHOTO TMOJNA HAa NPOBOJHHK C TOKOM H
oOIIeHNs, MOHUMAaTh 3HAYEHHE COIHMAIBHBIX | ABMKYIIHHCS 3apsz, 3JIEKTPOMarHUTHbIE
3HAKOB, pacIio3HaBaTh TIPEATIOCHIIKY | KoJeOaHus u BOJIHBI, MIPSAMOJIMHEHHOE
KOH(IMKTHBIX CUTYallMi M CMATYaTh KOHQIJIMKTBI; | PaclpoCTpaHeHHe cBeTa, OTpakeHHe,
- pa3BEepHYTO M JIOTHYHO H3Jlarath CBOIO | NpejioMiieHHe, uHTepdepeHius, audpaxkuus U
TOYKY 3pEHHUs C HCIOJb30BAaHUEM SI3BIKOBBIX | MOJISAPH3ALUS cBeTa, JcriepcHs CBeTa;
CpPe/CTB. (dorosnexTprueckuii 3GeKT, CBETOBOE IaBJICHUE,
BO3HUMKHOBEHHME JIMHEMUYaToOro CIEKTpa aroMa
BOJIOPO/Ia,  ©CTECTBEHHass M  HCKYCCTBEHHas

paliOaKTHBHOCTb.
OK 07 B o6macti 5K0I0THYECKOTO BOCITUTAHUS: - chopMHpOBaTH YMCHHS HPUMCHATH

- c(hopMHUPOBAHHOCTH 9KOJIOTHYECKOH
KyJIbTYypHl, TOHUMaHHE BIHSHUSA COLHAIBHO-
SKOHOMHYECKHUX  MPOIECCOB  HAa  COCTOSIHUE
MPUPOJHON H CONMANBHON Cpelbl, OCO3HAHUE
rI100aIbHOTO XapaKTepa SKOJIOTHYECKUX MPooiIeMm;
- IJIAaHUPOBAHKE u OCYIIECTBIICHUE
JIEHCTBUI B OKpY>KaloLlEN cpejie Ha OCHOBE 3HAHUSA
Henel yCTOHYINBOTO Pa3BUTHS YeTI0BEUECTRA;

aKTHBHOE HEenpusiTHe JICUCTBHM,
MPUHOCSIINX BPEJ OKpYKaIOIIel cpene;
- yMeHHe MIPOrHO3UPOBATh

HEeOJIarompusATHEIE 3KOJIOTHYECKHE ITOCIIEACTBHUSA
IpeAIPUHUMAEMbIX JEHCTBUI, IPENOTBPALLATD UX;
pacimpeHue OmbITa JEATEIbHOCTH
JKOJIOTUYECKOM  HamNpaBIEHHOCTH  Ha
OCHOBE 3HaHUH 10 (pH3HKE.

MMONTyYCHHBIC 3HAHUS M OOBSCHEHUS YCIOBHUMA
MPOTEKaHUs (PU3NICCKUX SIBICHUN B TIPUPOJIC U JUIS
TIPUHSTHUS MPaKTUYECKUX peueHui B
MOBCETHEBHOM JKHU3HH IS obecrieueHus
0e30macHOCTH TpU  OOpamieHHH ¢ OBITOBBIMU
npubopaMd W TEXHUYECKUMHU  YCTPOWCTBaMH,
COXpaHEHHS 3JI0POBbS H COONIOJIEHUST HOPM
9KOJIOTHUYECKOTO MOBEACHUS B OKPYKAIOIIEH Ccpelie;
IMOHUMAaHUe HEO0XO0JUMOCTH MIPUMEHEHHUS
JMOCTIDKCHUH  (U3UKK ©W  TEXHOJOTUH  Jyis
PaUMOHAIBHOTO MPUPOAOIOIB30BAHUSL.




2 CTPYKTYPA M COJEP)KAHUE YUYEFHOM JJUCIUILINHBI
2.1. O0beM yueOHOI IMCUMIIMHBI M BUABI Y4eOHO0#l padoThI

Bua yueOHoii padoThI

O0BeM yacoB

O6bem 06pa3oBaTenbHOM MPOrpaMMbl y4eOHOW AUCIUIUINHBI 72

B TOM YHCIIE:

OcHOBHOE coJiepKaHue 68
TEOpETHYECKOe 00yUueHne 24
IPAKTUYECKHE 3aHSITUS 18
IIpodeccuoHaILHO-OPHEHTHPOBAHHOE CO/IeP:KaAHME 30
TEOpETHYECKOe 00yUeHne 14
MPAKTUYECKHUE 3aHITUS 12
CamocrositenpHas padora 4
[TpomexyTouHas aTTecTanus:

KOHTPOJIbHAs paboTa 1 cemectp
TuQGepeHIIMPOBAHHOTO 3a4eTa 2 cemectp




2.2. TemaTHueckuii

wiaH u coxep:xkanue qucuuminabl B/1.05 ®u3uka

Koabl komMmneTeHIuMii,

HaumenoBanue O0Bbem ¢opmMupoBaHuIo
Copnep:kaHue yueOHOr0 MaTepHalia, CAMOCTOSITEIbHAsI PaGoTa 00yYaloINXCs
pa3gesioB H TeM 4YacoB | KOTOPBIX CIIOCOOCTBYeET
3JIeMEeHT HPOrpaMMbl
1 2 3 4
Pazgen 1. HayuHblil MeTO NO3HAHNS NPUPOBI.
BBenenne Cojaep:xanue yuedOHOro MmaTepuaJa 2 OK 01
TeopeTudeckoe oGy4eHmue: OK 02
®dusnka - Hayka o npupoje. HaydHsle MeTOABI MO3HAHMA OKpY’KAalOIIEro Mupa. Poib sKkcreprMeHTa M TEOpHH B IPOILEcce MO3HAHUS OK 03
NPUPOJBI. DKCIEPUMEHT B (H3HKE. OK 04
MopenupoBanue (GpuU3NYECKUX SBICHUH M mporeccoB. Hay4nele runote3sl. Pusnyeckne 3aKOHbI M TEOPHU. ['paHUIBI MPUMEHUMOCTH OK 05
(u3nyecKkux 3aKOHOB. [IpHHIIUIT COOTBETCTBHSI. OK 07
Posnb 1 MecTo pusuku B GOpMUPOBaHUH COBPEMEHHON HAYYHOH KapTHHBI MHUpPa, B IPAKTUUECKOHN NEITEILHOCTH JIFO/ICH.
3HaveHue GU3MKHU pH 0cBoeHNH Tpodeccuii n criennansHocteit CI10.
CamocrosrenbHas padota Ne 1: [TonroroButs cooOuienne «dusnka B Moei mpodeccuny 2
Paznen 2. Mexanuka 12
Tema 2.1. Copep:xanue yuefOHOro MaTepuajia OK 01
Kunemarunka Teoperndeckoe ofyueHne: 2 OK 02
OK 03
Mexannueckoe ABrKeHHe. OTHOCHTENFHOCTh MEXaHNYECKOT0 ABMxKeHHs. CucreMa oTcueTa. TpaekTopus.
[lepemernenne, cKkOpoCTh (CpEAHssT CKOPOCTh, MTHOBEHHAsI CKOPOCTh) M YCKOPEHHE MAaTepHaIbHOW TOYKH, MX MPOEKIUH Ha OCH CHCTEMBI OK 04
koopanHat. ClioKeHue epeMEIICHUN U CII0KEHHE CKOPOCTEH. OK 05
PaBHOMepHOE M paBHOYCKOPEHHOE IPSIMOJIMHEHHOE JBW)KeHHE. ['paMKH 3aBUCUMOCTH KOOPIMHAT, CKOPOCTH, YCKOPEHUs, NyTH M OK 07

nepeMeIeHAs] MATepUaIbHON TOYKH OT BPEMEHH.

CBoOoHOE majieHUe. Y CKOPEHUE CBOOOIHOTO MAICHUS.

KpuBonnHeitHOe nBIDKEHNE. [IBIKEHUE MaTepHAaIbHON TOUYKH 110 OKPY)KHOCTH C TMOCTOSTHHOW TT0 MOJYJIFO CKOPOCTBIO. YTIIOBast CKOPOCTb,
JMHelHas ckopocTb. [lepuon 1 yactota odpaiienus. LleHTpocTpeMHUTENbHOE YCKOPEHHE.

Texauueckue yCTpOﬁCTBa 1 MPAKTUYECKOC TPUMEHECHHUE: CIIMAOMETP, ABUKCHNUE CHAPAIO0B, LICTTHBIC 1 PEMCHHBIC IIEPECIaIN

[TPNel BpamarensHoe aBrmxkeHue. Penenue 3aiau ¢ npodeccHoHaIbHON HapaBJICHHOCTHIO




Koabl KoMneTeH i,

HaumenoBanue O6bem ¢opmupoBanuio
Copnep:kanue yueGHOr0 MaTepHalia, CaMOCTOSITENIbHAsI paGoTa 00yYaoIMXCst
pa3jiesioB u TeM 4acoB | KOTOPbIX cIOCOGCTBYET
3J1eMeHT HPOrpaMMbl
1 2 3 4
Tema 2.2. Conepxanne y4eGHOr0 MaTepuaja 2 OK 01
JIMHAMHKA Teopernueckoe o0yqenne: 0K 02
IIpunuun otHocuTensHOcTH ["anunes. [lepBoii 3akoH HetoToHa. IHEepLManbHble CUCTEMBI OTCYETA. OK 03
Macca Ttena. Cuna. [Ipunnun cynepnosuninu cui. Brtopoil 3akoH HeloToHa ans MarepuanbHOM Touku. TpeTwit 3akoH HploToHa amns OK 04
MaTepHaJIbHBIX TOYCK. OK 05
3akoH BceMupHOTO TsAroTeHus. Cuna Tsokectd. [lepBas kocMuuecKkas CKOPOCTb. OK 07
Cuna ynpyroctu. 3akoH ['yka. Bec tena.
Tperune. Bunsl Tpenus (mokosi, ckoibkeHws, kadeHns). Crmna tperns. Cyxoe TpeHue. Cria TpeHHS CKOJBKCHHS W CHJIa TPCHHS MOKOS.
Koadpduument tperns. Cuiia CONpOTHUBICHHUS IPH JBIKSHUH TeJIa B JKAAKOCTH WM Ta3e.
[NoctymaTtensHOE M BpamaTeIbHOE IBHKCHHE a0COTFOTHO TBEPIOTO TEla.
MoMEHT cuJIbl OTHOCUTENBHO OCH BparieHus. [11euo cumbl. Y clioBusi paBHOBECHS TBEPIIOTO TeMa.
TexHuuecKre yCTpOUCTBA U MPAKTUYECKOE MPUMEHEHHE: MTOAIIUITHUKY, IBI)KEHUE UCKYCCTBEHHBIX CITyTHUKOB.
I[IPNe2 «VccenoBaHue ABIKEHHS Tella IO ACHCTBUEM MTOCTOSTHHOW CHIIBI». Pemrenue 3aqad ¢ npodeccHoHaabHOH HalIPaBICHHOCTHIO 2
Tema 2.3. Copep:xanue yuefGHOro MaTepuajia OK 01
3aKkoHbI TeopeTnueckoe o0y4eHue: OK 02
COXpaHeHN B Hmnynpe MaTepranbHOM TOUKH (Tea), CHCTEMBI MaTepHAILHBIX TOUeK. VIMITyIIbC CHITBI 1 U3MEHEHHE HMITYJIbCA TEJIa. 3aKOH COXpaHCHUS 2 OK 03
MEXaHUKe. UMITyJIbCa. PEakTHBHOE JBUIKEHHE. OK 04
Pa6ota cribl. MOIHOCTh CHITBI. OK 05
Kunernueckas sHeprus MaTepHaiabHOM Touku. Teopema 006 U3MEHEHNH KHHETHYECKOM SHEPTHH. OK 07
INotenruanbaas sHeprus. [loTeHIIHaNbHAS SHEPTHS yIPYTO AeHOPMUPOBAHHOM MPYKUHBL. [I0TeHIIMATBLHAS SHEPTHSI TEJIa BOIU3U
MOBEPXHOCTH 3eMITH.
[ToTennmanbHble U HETOTEHITUAIBbHBIE CHITBI. CBsI3b pPa0OTHI HEMOTEHITUATBLHBIX CHJI C U3MEHEHUEM MEXaHUIECKOM YHEPTHH CHUCTEMBI TEI.
3aKoH COXpaHEHMsI MEXaHUIEeCKOW YHEPTHH.
Yrupyrue u Heynpyrue CTOITKHOBEHHUS.
TexHuueckue ycTponcTBa U MPAKTUYECKOE IPUMEHEHHE: BOJOMET, KOTIEP, MPY>KUHHBIH MUCTOJIET, IBUKEHUE PAKET.
ITP Ne3 M3ydeHune abCOTIOTHO HEYNPYTOTo yAapa ¢ MOMOIIBIO IBYX OJJUHAKOBBIX HUTSHBIX MasTHUKOB. Pemenue 3amad ¢
npodeccnoHaTbHON HAPaBICHHOCTHIO 2




Koabl KoMneTeH i,

HaumenoBanue O6bem ¢opmupoBanuio
pasIeIoB u Tem Copnep:kaHue y4eOHOr0 MaTepHalia, CAMOCTOSITE/IbHAsE PadoTa 06yyaloIuXCcs 4ACOB | KOTOpLIX CHOCOGCTBYe]
3JIEMEHT IPOrpaMMbI
1 2 3 4

Pa3zgen 3 MoaekyasipHasi pu3nKa ¥ TePMOAMHAMMKA. 10 OK 01
Tema 3.1 Conepixanne y4eGHOr0 MaTepuaia OK 03
OcHOBBI Teopernueckoe 00y4eHue: OK 05
MOJIEKYIHPHO- OCHOBHBIE TIOJIOKEHUS MOJICKYIISIPHO-KHHETHUECKOW TEOPHH M UX OTMBITHOE 000CHOBaHME. bpoyHOBCKOe nBmkenue. Auddysusa. Xapakrep 2 OK 07
KHHETH4YeCKOH JIBH>KEHUS M B3aMMOJIEUCTBUS YacTHI] BeulecTBa. Moienn CTpoeHUs ra30B, )KUIKOCTEN U TBEPIIbIX TE U 00BsICHEHNE CBOICTB BEIIECTBA
TEOPHHU. Ha OCHOBE 3TUX Mojeneld. Macca u pa3mepsl Mosekyi. KonudectBo Bemectsa. [loctosiHHas ABoraapo.

TennoBoe paBHoBecue. Temnepatypa u ee uamepenue. lllkana remneparyp Llenscus.
Tema 3.2 Coaeprxanue y4e0OHOro MaTepuasia OK 01
YpaBHenue Teopernueckoe odyuenue: OK 03
COCTOSHUS Monens uneanbHoro raza. OCHOBHOE ypaBHEHHE MOJICKYISIPHO-KHHETHIECKON TEOPHH HACaIbHOTO Ta3a. AOCOIIOTHAs TeMIepaTypa Kak OK 05
HACATBHOTO I'a3a. | vepa cpenHeld KWHETHYECKOW SHEPTHH TEIIOBOTO IBMKeHHs yacTul] ra3a. [llkana tremnepatyp KenbBuHa. ['a30Bble 3aK0OHBI. Y paBHEHUE 2 OK 07
I'azoBbie 3aKk0HBI | Menneneesa-Kianeiipona. 3akon Jlansrona. M30mpolecchl B MeaqbHOM ra3e ¢ MOCTOSHHBIM KOJMYECTBOM BellecTBa. I paduueckoe

MPE/ICTAaBIICHUE N30IIPOIIECCOB: N30TEpPMa, H30X0pa, n3odapa.

TexHnueckue ycTpoHCTBa U MPAaKTHUECKOE IPUMEHEHHE: TEpMOMETp, OapomeTp.
Tema 3.3 Copep:xanue yueOHOro MaTepuajia OK 01
OcHoOBBI TeopeTnueckoe o0y4eHue: OK 02
TEPMOAUHAMMKH. | TepvonuHaMHUYECKas CHCTEMA. BHYTPEHHsS SHEPTUS TePMOIHHAMHYECKON CHCTEMBI M CIIOCOOHI €€ M3MEHEHHs. KOIMIecTBO TEMIOTH 1 OK 03

pabota. BHyTpeHH:s 3Heprus 0JHOATOMHOI'0 HIeabHOTO Ta3a. Bupl Ternonepenadn: TeMIOMPOBOIHOCTh, KOHBEKIIHS, H3ITydECHHUE. OK 04

VY nenbHas TEMI0EeMKOCTh BelecTBa. KoIuuecTBo TeNIoTh! IpHU TEIUIoNepeaade. OK 05

ITonstue 06 agnabatHoM mporiecce. [IepBrlit 3aK0H TepMogHAMUKH. [[prMeHeHre IepBOro 3aK0Ha TEPMOJINHAMHKH K H30TIPOIIECCAM. 2 OK 07

I'padmuaeckas uHTEpIIpeTayst paboTH rasa.

Bropoii 3akon TepmoanHaMuky. HeoOpaTuMoCTh MPOLECCOB B MPUPOJIE.

TemoBele MamyHBL. [IpHHONIIEI ZEHCTBHUS TEIUTOBBIX MamnH. [Ipeobpa3zoBanus SHEpTUH B TEIUIOBBIX MamuHax. KoadhumueHT mosieznoro

JelicTBus TeruioBoi MamuHbl. [kt KapHo 1 ero k03 ¢umeHT nosie3Horo qedcTBys. DKOJIOrHYeCKHE TPOOJIEMbI TETTIOIHEPTETHKH.

TexHMUecKue yCTPOHCTBA U MPAKTHUECKOE IPUMEHEHHUE: IBUTAaTENb BHYTPEHHETO CrOPaHUs, OBITOBOM XOJIOAMIIBHUK, KOHIUIIMOHEP.

TP Ned4 Pemenue 3anau o teme «MneanbHblid raz». Penenue 3aaau ¢ npogeccHoHaIbHON HAIPaBICHHOCTHIO 2




1 2 3 4
Copep:xanne yueGHOro matepuasa
Tema 3.4 TeopeTnyeckoe o0y4eHue: 2 OK 01
ArperatHbie [Tapoo6pazoBanue u kouaeHcauus. VciapeHnue u kunenue. AOCONIOTHAsI M OTHOCUTENBHAsSI BIaXKHOCTh Bo3yxa. HackleHHbI# nap. OK 03
COCTOSTHUS VY nenpHas TemoTa napoodpasoBaHusl. 3aBUCUMOCTb TEMIIEPATYPhl KUTIEHUS OT JIaBJICHHUSI. OK 05
BellecTBa. Teepnoe Teno. Kpucrammmueckue 1 amopdHbie Tesia. AHU30TPOIHS CBOMCTB KpucTaiIoB. JKuakue kpuctamisl. CoBpeMeHHbIE OK 07
®dazoBbIe Marepuaisl. [InaBienue u Kpucraum3anys. Y AenbHas TerioTa mwiasiaenus. Cyonumanus.
nepexo/bl. YpaBHEHHE TEIUIOBOTO OajlaHca.
TexHU9IeCKHE yCTPOWCTBA M MPAKTHIECKOE NPUMEHEHNE: THTPOMETP M IICUXPOMETP, KaIOPHUMETP, TEXHOJIOTHH TIOJTydEHUS] COBPEMEHHBIX
MaTepHaJIOB, B TOM YHCIIE HAHOMATEPHAIOB, U HAHOTEXHOJIOTHH.
Pa3nen 4 . DIeKTPOAMHAMHKA. 18
Tema 4. 1. Conepixanue yuefHOro MaTepuaJjia 2
OaekrpocraTka | Teopernueckoe ofyqenue: OK 01
OnexTpu3anus Tel. DIEKTpUUeCKHUi 3apsia. [IBa Buma 3IEKTPUYECKHX 3apsifoB. IIpOBOTHMKH, MMAIEKTPUKH U TOJYNPOBOAHUKH. 3aKOH OK 02
COXPaHEHHMs IEKTPUIECKOTO 3apsiaa. OK 03
BszaumoneiictBue 3apsanoB. 3akoH Kynona. ToueuHslil anexkTpuyeckuit 3apsia. DiekTpuueckoe noje. HanpspkeHHOCTh 3JEKTPUYECKOTO HOJIS. OK 04
[IprHOMD cynepno3nINy 3IEKTPHIECKUX oueil. JIMHNN HanpsHKEHHOCTH 3JIEKTPHYECKOTO OIS, OK 05
Pa6ora cui snmexTpocTaTnyeckoro nojs. ITotenmman. PasHocts notennuanos. [IPOBOIHUKY U JIUANEKTPHKM B 3IEKTPOCTATHYECKOM TIOJE. OK 07
JlmanexTpuueckas IPOHUIIAEMOCTb.
DnekTpoeMKocTh. KoHaeHCaTop. DIEeKTPOEMKOCTh TNIOCKOTO KOHIEHCATOpa. DHEPTHs 3apsHKEHHOTO KOHJEHCATOPa.
TexHuueckne yCTpOHCTBA M TMPAKTHUECKOE MPHUMEHEHHE: D3JEKTPOCKOI, 3JIEKTPOMETP, 3JIEKTPOCTaTHYeCKas 3aIlluTa, 3a3eMIICHHE
NIEKTPONPHUOOPOB, KOHACHCATOP, KOIMPOBANBHBIN aNmapar, CTpYHHBIN NPHHTED.
Tema 4.2 Conep:kanue yueGHOro MaTepuasia 2 OK 02
HocrossHHbIH Teopernueckoe o0yueHue: OK 03
BNEKTPUIECKUH | []oCTOSHHDIHA 3MEKTPUEECKHil TOK.. DIeKTPHUCCKHIHA TOK. YCIOBHS CyIIECTBOBAHMS YICKTPUUEcKoro Toka. Mcrounnkn Toka. Cuiia TOKa. OK 04
TOK. [Mocrosiuuelil Tox. Hanpsxenue. 3axkon OMa aj1s yyacTKa LEMH. DIEKTPUYECKOE CONPOTHUBJIEHHE. YeNbHOE COIPOTHBIEHUE BELIECTBA. OK 05
IlocnenosarenbHOE, apalIeIbHOE, CMEIIAHHOE COEIMHEHUE TIPOBOIHUKOB. OK 07
Pabota anexktpuueckoro Toka. 3akoH J[xoyms-JIenna. MOIHOCTD 3JIEKTPUYECKOTO TOKA.
DNEKTPOABMKYIIAsl CHJIa U BHYTPEHHEE COMPOTHBIICHHE MCTOYHMKA TOKa. 3akoH OMa JUId MONHOW (3aMKHYTOM) AJIEKTPUYECKOW IETH.
KopoTkoe 3amplkaHme. DIEKTPOHHAS MPOBOJMMOCTH TBEPABIX METAUIOB. 3aBUCHUMOCTH COIPOTHBICHHS METAUIOB OT TEMIIEPaTypHI.
CBepXIpOBOUMOCTD.
Toxu B pa3nuuHBIX cpelax. DNEeKTPUUECKUM TOK B BakyyMe. CBONCTBA SNEKTPOHHBIX ITyYKOB. 2 OK 01
Tema 4.3 [MonynpoBomuukn. CoOcTBeHHass M NpUMECHas MPOBOAMMOCTH IOJIYNpOBOIHHMKOB. CBoiicTBa p-N-mepexoxa. I[losryrpoBogHUKOBBIE OK 04
ToxH B mpUOOPEI. DIEKTPUIECKHUN TOK B pACTBOPAX M PACIUIABAX AIEKTPOIUTOB. DIEKTPOIUTHIECKAS AUCCOIUAIH. DIEKTPOIH3. OK 05
PANIHYHEIX OneKTpuUecKuil TOK B razax. CaMOCTOSATENBHBIN U HECAMOCTOSTEIbHBIHN pa3pan. Momaus. I1na3zma. OK 07
cpexax TexHuueckne yCTpOHCTBa M TPAKTHYECKOE NMPUMEHEHHE: aMIepMeTp, BOJIBTMETP, PEOCTaT, UCTOUYHHUKH TOKa, DJICKTPOHArpeBaTEeIbHBIE

IpUOOPEI, 3JEKTPOOCBETUTENFHBIE MNPUOOPHI, TEPMOMETP CONPOTUBICHHS, BAKyyMHBIH IHOM, TEPMHCTOPHI U  (OTOPE3UCTOPEI,
MOJYITPOBOJHUKOBBIA JHOJ, TalbBAHUKA.

ITP Ne 5. M3mepenne D/1C u BHyTPEHHETO CONPOTUBIICHHUS HCTOYHKKA TOKA. Perienue 3amad ¢ npodeccruoHaIbHON HAITPABICHHOCTHIO

KonrpoabHas padora




Koabl komnerenumii, ,

HaumeHoBaHue O0BbeM | popMAPOBAHHMIO KOTOPBIX
Copepsxanne y4e0HOro MaTepHaJia, CaMoOCTOsATe/IbHAs padoTa 00y4aloImuxcs
pa3esnoB H TeM YacoB | CIIOCOGCTBYET 3j1eMeHT
nporpamMmmabl
1 2 3 4

Tema 4.4 Copep:kanne y4eGHOr0 MaTepuajia OK 01
MaruutHoe moge. | TeopeTHueckoe odyueHue: OK 02
OaexrpomarauTtH |[locTosHHBIE MarHUTHL. B3anMmopelcTBHE INOCTOSHHBIX MAarHUTOB. MarHuTHoe moje. Bexrop MarHuTHOH wuHAYKuuH. I[lpuHINI OK 03
asi HHAYKIHs. CYNEpPNO3ULUN MATHUTHBIX Mosiel. JINHUK MarHUTHOM MHAYKUMY. KapTuHa TMHUI MarHUTHON MHAYKLKHU NOJIS HOCTOSIHHBIX MAarHUTOB. 2 OK 04

MarHuTHOe mnoje HNpoBOAHMKA ¢ TokoM. KapTuHa MMHMH MHAYKIMM MAarHUTHOTO MO JJIMHHOTO MPSMOrO MPOBOJHHMKA U 3aMKHYTOIO OK 05

KOJIBLIEBOTO IPOBOJHMKA, KaTYIIKH ¢ TOKOM. OnbIT DpcTena. BzauMoaeicTBre IpOBOIHUKOB C TOKOM. OK 07

Cuna Amnepa, ee Moxynb U HampasieHue. Cuna JlopeHna, ee MOIyJIb U HalpaBiieHHE. /[BIDKeHHe 3apsDKEHHON YacTHIBI B OJJHOPOIHOM

MarHuTHOM T1oyie. PaGora cunbl JlopeHua. SIBneHue dieKTpOMAarHUTHOM MHAYKIMH. [IOTOK BEKTOpa MAarHMTHOM WHAYKIIHH.

ONeKTPOBIKYILAS CUJIa HHAYKIIUH. 3aKOH 3JIeKTPOMarHuTHoN uuaykuuu dapanes.

BuxpeBoe »snexTpudeckoe Imoje. DIEKTPOABHXKYINAs CHiIa HMHAYKIWHA B IPOBOIHHUKE, ABMXKYIIEMCS IOCTYNATEJbHO B OJHOPOIHOM

MarHuTHOM mnone. IIpaBuno Jlenna. MHIyKTHBHOCTB. fIBIE€HME CaMOMHIYKLIHHU. OJEKTPOJABIKYINAS CHJIA CAMOMHAYKLIUH. OHEprus

MarHUTHOTO NOJIA KaTyIIKH C TOKOM.DJIEKTPOMAarHUTHOE Moje. TeXHUYECKUE YCTPOWCTBA M NMPAKTHYECKOE NPUMEHEHHE: MOCTOSHHBIE

MAarHUTBI, 3J1€KTPOMATrHUTHI, 31EKTPOJBUraTeNlb, YCKOPUTEIH MIEMEHTAPHBIX YaCTHILI, HHIYKIIMOHHAS IIEYb.

ITP Ne 6 M3y4eHue MarHuTHOTO IOJIsI KATYIIKU ¢ TOKOM. MccenoBanue AeHCTBUS MOCTOSIHHOTO MarHuTa Ha paMKy ¢ TOKOM 2

IIP Ne 7 MccnenoBaHue SIBICHHS JIEKTPOMArHUTHON WHIYKITUH. 2

ITP Ne 8 Cuna Ammepa. Cua Jlopenna Perenue 3amad ¢ npodhecCHOHAIBHON HAMPAaBICHHOCTHIO 2

IIP Ne 9 DnexrpoMarHuTHas HHAYKIWA. Penrenue 3amad ¢ npodecCHOHaIbHOM HAPaBICHHOCTHIO 2
Paszgen 5. Kojie0anusi 1 BOJIHBI. 14
Tema 5.1 Conep:kanue yueGHOr0 MaTepuaia OK 02
Mexannyeckue H | TeopeTuueckoe o0ydenne: OK 03

2

JIEKTPOMATHUTH | KonieGarenpHast cucrema. CBoOOHbIE MexaHuuecKue KojieOanust. ['apmonndeckue Konebanus. [lepuo, yactora, aMIuiuTyaa u Qasa OK 04
ble KoJIe0aHu. kosiebanuit. [IpyXxuHHBIN MagTHUK. MaTeMaTHUeCKUil MasTHHUK. Y paBHEHHE TapMOHHUECKUX Konebanuii. [IpeBpamienue snepruu npu OK 05

rapMoHuYeckux konebanusx. Konebarenpaprii KOHTYp. CBOOOIHBIC AIEKTPOMATHUTHBIC KOJIeOaHUs B UIeaTbHOM KojebaTenbHOM OK 07

KOHTYpe. AHAJIOTHS MEXIY MEXaHWIECKUMH U 3JIEKTPOMarHUTHEIME Konebarnsamu. @opmyna ToMcoHa. 3aKOH COXpaHEHHUS SHEPTHH B

HIeaTbHOM KOJIe0aTeIbHOM KOHTYPE.

[IpexncraBnenune o 3aTyxaromux KojaedaHusx. BoHyKneHHbIEe MexaHnuecKue KojaeOanus. Pe3onanc. BoIHyK€HHBIE 31€KTPOMarHUTHBIE

koneGanus. [lepemennslit Tok. CHHYCOMIANBHBIN TIEPEMEHHBIN TOK. MOIITHOCTh IIEPEMEHHOT0 TOKa. AMIUIUTYTHOE U JIeHCTBYIOIIEe

3HaYCHME CUIIBI TOKA U HanpsbxkeHus. Tpanchopmarop. IIponsBoacTBo, nepeaava 1 NoTpedIeHHe HIEKTPHUECKOH SHEPTHU. DKOJIOTHYECKHE

PHUCKH IIPU IPOU3BOJCTBE AIEKTpo3Heprun. KynbTypa HCHOIB30BaHUS SIEKTPOIHEPTHH B IOBCEAHEBHON XKU3HU.

TexHuueckue ycTpoUCTBa U MPAKTUUECKOE MPUMEHEHUE: IEKTPUUECKUI 3BOHOK, FEHEPATOp NEPEMEHHOTO TOKA, JIMHUH JIEKTpoIepenay.

ITP Ne 10 MccnenoBaHue MepeMEHHOT0 TOKA B LIEMH U3 MOCIEI0BATEIbHO COSAMHEHHBIX KOHAICHCATOPA, KATYILKH U PE3UCTOpA. 2

ITP Ne 11 U3yuenue yctpoiictBa u padboTsl Tpanchopmartopa. Pemenne 3agad ¢ npodeccnoHanbHOM HapaBiIeHHOCTHIO 2




Koabl koMneTeH i,

HaumenoBanmue pa3sjienon O6bem ¢opmupoBanuio
Conep:xanue y4eGHOr0 MaTepHaja, CaMOCTOSATEIbHAS Pa6oTa 00yyatonmxcst
H TeM 4YacoB | KOTOPBIX CIOCOGCTBYET
3JIEMEHT IMPOrPaMMbI
1 2 3 4

Tema 5.2 Cojaep:kanue yueGHOr0 MaTepuaJia 2 OK 01
MexaHu4yecKue u Teopernueckoe o0yqenne: OK 02
3JIeKTPOMAarHuTHbIe | MexaHHuecKue BOJHBI, yclIoBUA pacnpocTpaHeHus. [lepuoa. CkopocTs pacpocTpaHeHHs U AJHHA BOJHBI. [lomepeuHsle M MPOAOIbHBIE OK 03
BOJIHBI. BouIHBL. MHTepdepeHus u audpakips MEXaHUISCKUAX BOJIH. OK 04

3Byk. Ckopocth 3ByKa. [ poMkocTh 3ByKa. Bricota Tona. TeMOp 3ByKa. OK 05

ONEeKTPOMarHuTHBIE BOJHBL. YCIOBUS M3JIydeHHs OJJIEKTPOMArHUTHBIX BOJNH. B3aumHas opueHTtanus BekTopoB E, B, v B OK 07

JIEKTPOMAarHUTHOH BosHe. CBONCTBA 3IEKTPOMArHUTHBIX BOJIH: OTPaXKEHHE, NPEIOMIICHHE, MOIAPH3ALUS, AUPPAKIHS, HHTEPPEPCHIIHS.

CKOpOCTB DIIEKTPOMArHUTHBIX BOJH.

[ITkana 3;1eKTpOMarHUTHBIX BOJH. [IprMeHEeHHE 3IeKTPOMarHUTHBIX BOJIH B TEXHUKE U OBITY.

IIpuHOUOBI pagroCBs3U U TeneBUAeHNUs. Pagronokanus.

DNeKTpPOMarHUTHOE 3arpsi3HEHUE OKpY KaroIlei cpebl.

TexHHUeCKHe YCTpOWCTBA M INpPaKTHYECKOE NPHUMEHEHHE: MY3bIKaJIbHBIE HHCTPYMEHTHI, YJIbTPa3BYKOBas AWAarHOCTHKA B TEXHUKE H

MeAMIHE, pajap, paAuoNpUEMHHUK, TeJIEBU30D, aHTeHHa, TenedoH, CBY-neus.

ITP Ne 12 MccnenoBannue CBOMCTB JIEKTPOMArHUTHBIX BOJIH: OTPaKEHHE, TPEIOMIICHUE, TToNspr3atys, Tudpaxuuns, narepdepeHuus. 2
Tema 5.3 Onruka. Conepixanue yuefHOro MaTepuaJsia 2

Teoperuyeckoe oby4eHmue:

I'eomeTpuueckas onrtuka. [IpsMonuHeitHoe paciipocTpaHeHHE CBeTa B OJIHOPOIHOM cpenie. JIyu cBera. ToueuHbIii HCTOUHUK CBETA.

OTpakeHue cBeTa. 3aKOHBI OTpakeHus cBeTa. [locTpoeHne H300paKeHUH B TIIOCKOM 3epKalle.

[Ipenomienue cBeta. 3aKOHbI IPETOMIICHHUS CBETa. AOCOIOTHBIN ITOKa3aTelb npeoMieHus. [loHoe BHyTpeHHEe OTpasKeHue.

[IpenenpHbIil yron NOJHOrO BHYTPEHHETO OTPasKEHMS.

Hucnepcus cBera. CiioxxHbIi coctaB 6enoro cera. Lier.Cobuparomue u paccenBaronye JIMH3bL. ToHKas mnH3a. @OoKyCcHOE paccTosiHuE U

OIITHYECKasl CHila TOHKOH JMH3BL. [locTpoeHne n3o00pakxeHUH B COOMPAONINX U pacCceUBaIOINX JIMH3aX. PopMysia TOHKOH JTHH3BI.

VYBenunuenue, naBaeMoe aUH30M.IIpenensl npUMEeHUMOCTH T€OMETPHUECKON ONTHKH.

Bomnnoas ontuka. MaTepdepennns ceeta. KorepeHTHBIE HICTOUHUKH. Y CIIOBHS HAOJIIOACHUS MAKCHMYMOB 1 MUHIMYMOB B

nHTEepEPEHIIMOHHOI KapTHHE OT ABYX CHH(A3HBIX KOTEPEHTHBIX HCTOUHUKOB.

Judpaxius ceera. AudpakiponHas pemerka. Y cIoBre HAOMOAeHUS TTIaBHBIX MAaKCUMYMOB ITPH NaIeHIH MOHOXPOMAaTHIECKOTO CBETa

Ha nudpaknnoHHyro pemeTky.Ilomspuzamus ceera. Texaudeckne ycTpoiicTBa M MpakTHYECKOe IPUMEHEHHUE: 0UKH, JIyTa, poToamnmnapar,

MIPOEKIIMOHHBIH anmapaT, MUKPOCKOII, TEJIECKOI, BOJIOKOHHAS ONTHKA, AU(PaKIOHHAS PEIIeTKa, TOISIPOUS.

ITP Ne 13 ITocTpoenue n300paskeHUs IPEIMETOB B TOHKOM JINH3E. 2

I/ISMepGHI/Ie ToKasaTreJis MpeJIoOMIICHU CTCKIIA. Boanosrlie cBoiicTBa cBera. Ha6J’IIO,Z[€HI/Ie zm(bpaxunn, I/IHTep(l)epeHIII/II/I 1 MnoJjisApusanu
CBCTa. I/I3M€peHI/I€ JJIUHBI CBETOBOM BOJIHBL.




Koabl KoMneTeH i,

HaumenoBanue O6bem ¢opmupoBanuio
Copnep:kaHne y4eOHOr0 MaTepHalia, CAMOCTOSAITEIbHAsE pafoTa 00yuaromXcst
pa3iesoB H TeM 4acoB | KOTOPBIX CIOCOGCTBYET
3JIEMEHT IPOrpaMMbI
1 2 3 4
Pa3zgen 6 KpanToBas ¢gusmuka. 6 OK 01
Tema 6.1 Conepixanne y4eGHOr0 MaTepuaia OK 03
DJIeMEHTDI Teopernueckoe o0y4enne: OK 05
. > OK 07

KBAHTOBOM ®otonsl. Popmyna [Tnanka cBsa3u sHEPTUHN (HOTOHA C €TO YACTOTOW. DHEPTH M UMITYIIBC (POTOHA.
ONTUKH OrtkpoiTHe 1 uccienoBanue horodpdexra. OnbiTel A.I'. CroneroBa. 3akonsl potorddekra. YpaBHenue DitHuireitna 11 pororddekra.

"KpacHas rpanuna” goroaddexra. lapnenue ceera. OnbitTel [1.H. JIeGenera.

XuMuueckoe neiicTBre cBera. TeXHUYecKue yCTPOUCTBA M MPaKTHYeCKoe MpuMeHeHue: GoToaeMenT, (oToaaTumK, coHeyHas Oarapes,

CBETOIHOA.

ITP Nel4 ®oTorddexr. Pemenue 3amau 2

CamocrosrenbHas padota: «OCHOBBI CIIEIMANTBEHON TEOPUU OTHOCUTEIBHOCTHY. 2
Tema 6.2 Copep:xanue yuefGHOro MaTepuaJjia OK 01
Crpoenne atoma. | TeopeTuueckoe o0ydenne: OK 03
ATomHoe 51po OKCHEepPUMEHTHI, I0Ka3bIBAIOLINE CI0XKHOCTD CTPOSHHMS siipa. OTKpHITHE paaroakTUBHOCTH. ONbITE Pesepdopnaa o onpeaeneHuo cocTaBa OK 05

paaroakTuBHOro n3nyueHus. CoiictBa anbda-, 0eTa-, raMma-u3nydeHus. BiausHue pagroakTHBHOCTH Ha JKMBBIE OPraHU3MBI. OK 07

OTkpeITHE IPOTOHA U HelTpoHa. HykimoHHas monens sapa ['eiizenOepra-lBanenko. 3apsn supa. MaccoBoe gucio siapa. M30ToIbL

Anbba-pacnaji. IIeKTPOHHBIN U TIO3UTPOHHBIH OeTa-pacnaj. ['amMmma-u3nydeHue. 3aKoH paJoakTHBHOTO pacraa.

OHeprus CBA3M HYKIJIOHOB B A1pe. SnepHsie cunbl. Jledekt Macchl sapa. 2

Snepuble peakuuu. JleneHue u CHHTES saep.

SAnepusiii peaktop. TepmosaepHblii cuaTe3. [Ipo6IeMbl 1 TEPCTIEKTUBHI SASPHON SHEPTETUKHA. DKOJOTHIECKHIE aCTIEKTHI SIIEPHON

SHEPIreTUKU.

OnemenTapHbIe YacTHIEL. OTKpBITHE TO3UTPOHA.

MeTtoap! HaOIOASHNS U PETUCTPAINH JIEMEHTAPHBIX YaCTHII.

dynnameHTaNbHbIE B3anMoAencTBrs. ENMHCTBO U3HdyecKkoi KapTHHBI MHpA.

TexHIMUECKHe YCTPOHCTBA 1 MPAaKTHYECKOE MPUMEHEHHE: T03UMETp, Kamepa BuiibcoHa, aaepHsIif peakTop, aToMHast 6oMba.

ITP Ne 15 HaGmroneHne TMHEHYATOTO CIIEKTPA. 2




Koabl KoMneTeH i,

HaumenoBanue O6bem ¢opmupoBanuio
Conep:kanue yueGHOr0o MaTepHaJia, CAMOCTOSITEIbHASI Pa60Ta 00yYaI0IMXCS
PAa3esIOB M TeM YacoB | KOTOPBIX CIOCOGCTBYET
3JIEMEHT MPOrpaMMbl
1 2 3 4
Pa3nen 7. DneMeHTHI AaCTPOHOMHH H ACTPOPU3HKH 2
Tema 7.1 Conep:xanne y4eGHOr0 MaTepuaia 2 OK 01
neMeHThI Teopernueckoe o0y4eHue: OK 02
ACTPOHOMMHM U OK 03
acTPOdU3NKH Drarbl pa3BUTUA acTpoHoMuH. [IpuKiagHOe 1 MUPOBO33PEHUYECKOE 3HAUCHHE aCTPOHOMHUH. OK 04
Bun 3Be3nnoro HeOa. Co3Be3aus, sIpKUE 3BE3/Ibl, IJIAHETHI, KX BHIUMOE JIBUKCHUE. OK 05
ConHeuHas cucTeMa. OK 07
Connne. ConneuyHas axkTuBHOCTh. Mctounumk sHepruu ConHIa W 3Be3d. 3Be3Abl, MX OCHOBHBIE XapakTepUcTHKH. Jlmarpamma
"CIIEKTpaJIbHBIN KJIacc - CBETUMOCTH". 3BE31bl INIABHOM MOCIENOBATENILHOCTH. 3aBUCUMOCTh "Macca - CBETUMOCTB" IUIsl 3B€3] TJIaBHOM
MoCJIeI0BaTeNbHOCTU. BHyTpeHHee cTpoeHue 3Be3l. COBpEMEHHBIE MPEICTABICHUS O MPOUCXOXKIEHUU W 3Bomonuu CoslHLIA U 3BE3[.
OTansl ;KU3HH 3BE3]I.
Muneunsiit [1yTe - Hama anaktuka. [Tonoxxenue u nuxenue Connua B ['anakruke. Tumnbl ranaktuk. Paanoranaktuku v kBazapsl. UepHble
JBIPBI B IApax rajakTHK.
Bcenennas. Pacimmpenne Beenennoit. 3akon Xa66ma. Pazoeranue ranaktuk. Teopus bonmpsmoro B3peiBa. PennkroBoe u3mydeHue.
MacmtabHast cTpykTypa Beenennoil. MeraranakTuka.
Hepemennsie mpo6yieMbl aCTPOHOMUH.
IIpomexyTouHast JduddepeHnnpoBaHHEIH 3a4eT
aTTecTalus 2

Bcero
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3 YCJIOBUs PEATIN3ALIUU TPOT'PAMMBI JUCHUITJIMHBI
3.1. TpeGoBaHUS K MaTepUATHHO-TEXHUIECKOMY O00ECTICUCHUTO
st peanuzaruu porpammbl auctuiuinabl bJ1.05. @usnka umeercs ydeOHbIM KaOWHET
o0mienpohecCHOHATBHBIX TUCIUIUTHH
O6opynoBanue y4eOHOT0 KaOUHETa!
—  IOCaJI0OYHBIC MECTA 110 KOJUYECTBY 00yUaroIInuXCs;
—  pabouee MeCTO IpenoaaBaTes;
—  CTPYKTYPHO-JIOTHYECKUE CXEMBI;
- 00001aro1e Ta0IULIbL;
- Ha0Op MPE3CHTAIINI;
—  y4yeOHO-METOJUYECKHI KOMILJIEKT.
TexHuueckue cpefcTBa 00y4eHHs] KOMIIBIOTEP C JIMIEH3UOHHBIM IPOrPaMMHBIM 00€CIIEUeHHEM;
—  MYJIbTUMEIUANIPOEKTOD;

— DJKpaH.

Oo6opynoBanue Jadoparopuu 1 pabounx Mect J1a00paTOpHu:

— y4eOHBIE CTOJIbI U CTYJIbS;

— JnaboparopHoe  00OpyIOBaHUE: YCWIHTEIId  TOKa; (OTOIIEMEHTHI; MasiTHUKHU
AJIEKTPOCTATUYCCKUH; OapoMeTp; HAOOp JIym; MpUOOPHI IS IEMOHCTpAIMK AUPPAKIAA U
UHTEp(EepPEeHIINN CBETa; TEPMOMETPHI; TICUXPOMETPHI.

3.2. UudopmanuonHoe odecriedenne 00yueHus

3.2.1. OcHOBHBbIE HCTOYHHKH:

1. Jmurpuena, B.JI. ®usuka ans npodeccuii u crnenuaabHOCTEH TEXHUYECKOTo MpoQuis
[Texct]: yueOHMK i 0Opa3oBaT. yupexIAeHUH Had.u cpen. mpo¢. oOpasoBaHus/ - 5 —e u3n.,
crep. - M.: U3narensckuit neHTp «Akanemus», 2020. — 448c.;

2. JImutpueBa, B.®. ®dusuka 118 npodeccuil U crnenuasbHOCTEH TEXHMUYECKOTO IMPOQuIs.
Coopauk 3amau [Tekcr]: y4eb. mocoOue msi oOpa3oBaT. YUPEKIECHUU Had.UCPEA.Mpod.
obpazoBanus/B.®. Imutpuesa.- M.: U3natenbckuii neHTp «Akagemusiy», 2020.-256 c.

3.2.2 /lonoTHUTEIbHbIE HCTOYHUKM:

1.Tpodumosa T.U., ®upco A.B. @usuka st npodeccuit U CrenuarbHOCTeH TEXHHYECKOTO U
€CTeCTBeHHO-Hay4yHoro mnpoduneit: COopHHK 3amad: yueO. mocoOue s CTYICHTOB
npodecCHOHANbHBIX ~ 00pa30BaTENbHBIX  OpraHM3alliii, OCBauMBalOIMX  HOpodeccuu U
crnenuaneHocTy CIIO. - M., 2017

2. Tpopumosa T.U., ®upcoB A.B. ®uzuka ans npodeccuii U COEIUATBLHOCTEH TEXHHUECKOTO U
€CTeCTBEHHO-HAy4yHOro nmnpo¢wmieii: Pemenus 3amau:  yueb. mnocoOue Juis  CTYAEHTOB
npoQecCHOHANBHBIX ~ 00pa3oBaTelbHBIX  OpraHM3allMi, OCBaMBalOUMX Mpodeccud U
crneraneHocTy CIIO. - M., 2016

3. ®upcoB A.B. ®@usuka ans npodeccuil M CHENHATLHOCTEH TEXHHMYECKOTO U €CTECTBEHHO-
HAay4yHOTO mpodwuiei: ydeOHWK g CTYAEHTOB Mpo(ecCHOHAIBHBIX 00pa30BaTEbHBIX
opranuzanui, ocauBatomux npogdeccuu u cnenuansuoctu CIIO/mon pea. T.U. Tpodumosoit. -
M., 2017

OnEeKTpOHHBIE N3/1aHus (JEKTPOHHBIE PECYPCHI):



1. byxman, H. C. Ynpaxnenus no ¢usuke : yuebHoe mocobue mnsa cmo / H. C.
Byxman. — 2-e u3n., crep. — Cankr-IlerepOypr : Jlans, 2023. — 96 c¢. — ISBN 978-5-507-
46858-4. — Tekct : anexTpoHHbIH // Jlanb : snekTpoHHO-OMOIMOTeyHast cuctema. — URL:
https://e.lanbook.com/book/322637

2. benara, B. B. ®u3uka: 10-ii kiacc: 6a30BbIii U yriIeOJICHHBINA YPOBEHD | YICOHUK /
B. B. benara, 1. A. JlomauenkoB, 0. A. IlanebparueB. — 4-¢ uza., crep. — Mocksa :
[Tpocsemenue, 2022. — 223 c. - ISBN 978-5-09-095832-5. — Tekct : anexTpoHHbIi // JIaHb :
3JIEKTPOHHO-OMOIMoTeunas cucrema. - URL: https://e.lanbook.com/book/335057

3. I'paueB A.B. ®usuka: 10-if knacc: 6a30BbIi U yriryOJIEHHBIM YPOBHU : y4eOHUK /
A. B. I'paués, B. A. Iloroxes, A. M. Canenkuii, I1. FO. bokoB. — 8-¢ u3n., crep. — Mockaa :
[Tpoceemenue, 2022. — 463 c¢. — ISBN 978-5-09-091742-1. — Texkct : snexTpoHHbIi // JlaHs :
asekTpoHHO-0nbmoreunas cucrema. — URL.: https://e.lanbook.com/book/334502

4, Kabapaun O.®. ®uszuka: 10-i kiacc: yriyOJ€HHBIA ypoBeHb : yueOHUK / O. D.
Kabapaun, B. A. Opnos, O. E. OBenuuk [u ap.] ; mox penakiueit A. A. Iluackoro, O. O.
Kabapauna. — 8-e u3zn., crep. — Mocksa : [IpocBemenue, 2022. — 416 c. — ISBN 978-5-09-
088063-3. — Tekcr : anexkTpoHHBIN // JlaHb : AMEKTpOHHO-OMOMMOTeUHass cuctema. — URL:
https://e.lanbook.com/book/335048

5. [Mamuna, C. B. ®u3uka. DneKTpuyecTBO U eKTpoMarHeTusm. Onrtuka. Pusnka
aToMa M aTOMHOrO sifipa : yueOHoe rmocodue s cro / . — Cankr-IlerepOypr : Jlans, 2022. —
172 ¢. — ISBN 978-5-8114-8857-5. — Tekct : 31meKkTpoHHBIH // JlaHb : B3JIEKTPOHHO-
onbmmoreunas cucrema. — URL: https://e.lanbook.com/book/200378

3.2.3. UnTepHeT-pecypcebl

1. ®denepanbHBINA HEHTP THHOPMAITMOHHO-00PA30BATEIBHBIX PECYPCOB. [ DIEKTPOHHEIN pecypc]:
Y4eOHO-MeToInYeCKHe MaTepralibl. — PexxuM goctyna: WWw.eqis.ru

2. ®enepanbHbIN EHTP WHOOPMAITMOHHO-00Pa30BaATEIBHBIX PECYPCOB. [ DNEKTPOHHBIN pecypc]:
VYuyebHOo-MeTonndyeckue matepuaisl. — Pexxum noctyna: Www.UROKI.NET

3. ®enepayibHBIA LEHTP WHEOOPMAIMOHHO-00PA30BATENIBHBIX pecypcoB. — Pexum mocryna:
http://fcior.edu.ru

4. Hammmonanbubeiii optan "Poccuiickuii 001eo0pa3oBaTenbHblid TopTamy. - Pexxum moctyma:
http://www.school.edu.ru ;

5. EctecTBeHHOHAYYHBIN 00pa3oBaTeNbHbIN mopTal. - Pexxum nocryma: http://en.edu.ru ;

6. OnexkTpoHHas  OuOIMOTEKa.  DJEKTpPOHHble  yuyeOHuWKH. -  Pexum  gocryna:
http://subscribe.ru/group/mehanika-studentam/ ;

7. 9BC «AlOykey:

Wzeprun O.T. ®@uzuka: yuebnuk ans 10 xmacca . / 3.T. Uzeprun. - Mocksa : Pycckoe
CJIOBO, 2021. - 272 c. - ISBN 978-5-533-02002-2. - URL:
https://ibooks.ru/bookshelf/374943reading

Wzeprun O.T. ®dusuka: yyeOnuk ans 11 kmacca . bazoswiii yposens / D.T. Useprun. -
MockBa : Pycckoe cmoBo, 2021. - 224 c¢. - ISBN 978-5-533-02003-9. - URL:
https://ibooks.ru/bookshelf/374944/reading
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4 KOHTPOJIb U OHEHKA PE3YJIbTATOB OCBOEHUSA JUCHUIIJIMHBI

Pe3ysbTaThl 00yueHUs

Kpurtepnu onenku

MeTtoabl OlIEHKH

3Hanusa:

31 cMblca noHATH: hu3nueckoe
SIBIICHUE, TUTIOTE3a, 3aKO0H,
TeopHusi, BEIIECTBO,
B3aUMo/IelicTBYE,
3JIEKTPOMAarHUTHOE I0JIe, BOJIHA,
¢$oTOH, aTOM, aTOMHOE SI/IPO,
HOHU3UPYIOIINE U3TyUeHUs,;

- HA3BIBAE€T OCHOBHEIC TIOHATHS,
MPOLIECCHI U SIBJICHUSI, CBSI3aHHbIC
C BHJaMU MaTepHuu

-Ha3BIBAET OOIIME 3aKOHBI
MPUPOJIBI M UX METObI TO3HAHHUS.

- camooIieHKa npu BeinoaHeHun CP Nel,
- OIICHKa Pe3yNbTaToOB TecTupoBaHus 3Nel,
- OLIEHKA PEICHN 33124 [0 HHINBHAYaIbHBIM
kapToukaMm 3Ned caMOKOHTPOJIb,
- OIICHKA YCTHBIX OTBETOB oOydarormmxcst 3Ne7,
- OIICHKA Pe3yiIbTaToB TecTupoBaHmst 3Nel3,
- OIEHKAa [0 pe3ynbTaTaM HpPOMEXyTOYHOH
aTTectanuu B hopmMe IK3aMeHa

32 cmbIcT GU3NIECKUX BETMINH:
CKOPOCTb, YCKOPEHHE, Macca,
cuiia, IMITyJIbC, paboTa,
MeXaHW9eCKast SHEPTHs,
BHYTPEHHSIS SHEPTI U,
a0CcoIOTHAs TeMIIeparTypa,
CpCaHssa KUHCTUYCCKas SHEPTrusa
YaCTHI] BEIIECTBA, KOJTHIECTBO
TEIJIOThI, YJIEMEHTapHbII
3JIEKTPUYECKUN 3apsL;

- IJaeT ompeeneHne pu3nIecKuM
TEpMHHAM
- 3HaeT 0003HAYCHUS U CMHUIIBI

U3MepeHus (PU3NIECKIX BETHIHH.

-Ha3bIBaeT NPUOOPHI LIS
W3MEpEHUsl BEINYNH
-YKa3bIBaeT OCHOBHBIE (hOPMYJIBI
JUISL XapaKTePUCTHKU BEITMYMH

- TECTUPOBAHHUE N0 pe3yJbTaTaM U3Y4CHHUS
3aKOHOB

- OLICHKA PEe3yJIbTATOB II0 OTYETY O BBINOJIHCHUH
MPaKTUIECKUX | 1abopaTtopHbIX padot [TP Nel-
ITPNe15

- OOCHUBAHUEC YCTHBIX U MMCbMCHHBIX paGOT
obyuaromuxcs B 3Nel-3No75

- OIEHKa M0 pe3yibTaraM MHpPOMEXYTOYHOM
aTTecranuu B hopme IK3aMeHa

33 cMmBIcT (PU3NIECKUX 3aKOHOB
KJIaCCHUYECKOM MEXaHHKH,
BCEMHUPHOI'O TATOTEHUS,
COXpaHEHMS YHEPTUH, UMITYJIbCa
1 3JIEKTPUYECKOTo 3apsia,
TePMOAUHAMUKH,
3JEeKTPOMarHUTHOM HHAYKIUH,
¢doroaddekra;

- 3HaeT CMBICIT (PH3UUECKUX
3aKOHOB KJIACCHYECKOM
MEXaHUKH, BCEMHPHOTO
TATOTEHUA, COXPAHEHUS SHEPTHH,
HUMITYJIbCA M AIEKTPHYECKOTO
3apsaa, TePMOIUHAMUKH,
3NIEKTPOMAarHUTHOM HHAYKITUH,
hotoaddexra.

- TaeT OTIpeIeIICHUS (PU3MISCKUX
MOHSATUN U 3aKOHOB

- UCTIOJIB3yEeT 3HAHMA IIPH
pelIeHnH TpapuIecKuX,
Ka4eCTBEHHBIX U aHATUTHYECKUX
3azad,

- IPAMEHSET MMOTyYCHHBIC 3HAHUS
B U3MCHEHHOW CUTYaIluu

- ohopmiIsieT TaOIUIIBI TIPU
CPaBHUTEILHOM aHAIN3E
3aKOHOMEPHOCTEN

- OIICHKA Pe3yJbTaTOB MO TEKYIIEMY
HaOJIOICHUIO 32 paboTOoil Ha 3aHITHAX,

- OIICHKA pe3yIBTaTOB eI TEIbHOCTH
oOygaromuxcs B mpornecce BemoiaHeHUs [IP Nel-
I[TPNel5

34 BKJIa1 POCCUUCKUX H
3apyOeKHBIX YUCHBIX,
OKa3aBLIMX HAHOOJIbIIIEEe
BIIMSTHHE HA Pa3BUTHE (HU3HUKHY;

- IEPEUYUCTACT JOCTUKCHUA
(usnueckoii HayKH,

- oIpeJiesIsieT KaKue 13 HUX
IIOBJIMSIJIN HA Ka4E€CTBO
CYZOCTPOCHHS U CYZI0BOXK/ICHHUE,

- AaHAJIM3HUPYET HaIPaBJICHUS
Pa3BUTHS PEYHOTO (IIOTA C
ydeToM M300peTeHni B 00macTu
TEXHUKH ¥ TEXHOJIOTHH.

- IPUBOJIUT TPOU3BOJIbHBIE
IIPUMEPHI UCITOJIB30BAHUA
(hu3nveckoil HayKu B mpodeccuu.
-TOTOBUT COOOIIECHHS U JIOKJIAJIbI
00 OTKPBITHAX YYEHBIX, O UX
3HAYCHUU I Pa3BUTHUA

- OIIEHKa Pe3yJIbTaTOB MO TEKYIIeMY
HaOJIOICHUIO 32 paboTOH Ha 3aHATHAX.
(camoolIeHKa, HalIpaBJIeHHAsT Ha
CaMOCTOSITENIbHYIO OLIEHKY CTYJIEHTOM
pE3yIBTATOB NCSTCIBHOCTH).




| oO1ecTaa.

YMenusi:

Y1 npoBoauTh HaOIIOACHUS,
[UIAHUPOBATH M BBITOJIHSATh
9KCIICPUMCHTBI, BBIJIBUTATh
THIIOTE3bI U CTPOUTH MOJICIH,

- OTIpENEIsiET XapaKkTep
(huzHIecKoro mporecca mo
rpaduky, Tabnuie, popmyIe;

- I3MepsIeT pan pU3HIecKIX
BEJINYHH,

- OTJIMYAEeT TMIIOTE3BI OT HAYYHBIX
TEOpU;

- OLICHKA PEe3yJIbTATOB II0 OTYETY O BBINOJIHCHUH
npaktraeckux padot ITP Nel-TTPNel5-
OLICHMBAHHE YCTHBIX U MMMCbMEHHBIX paboT
oOygaromuxcs

- OLICHKA IO pe3yJIbTaTaM MPOMEKYTOUHOH
aTTecTaluy B popMe IK3aMeHa

Y2 npuMeHSTh MOTydeHHBIE
3HaHUA 10 (pH3HKe 115
00BSICHEHHUS pa3HOOOPa3HBIX
(u3NIeCKuX SBJICHAN U CBOMCTB
BEIIECTB; IPAKTHIECKU
UCIIOJIb30BaTh (hU3NUECKHE
3HAHHUS;

OLIEHUBATH JJOCTOBEPHOCTH
€CTECTBCHHO-HAYYHOU
nHpopmanny;

- yMeeT IOJIb30BaThCs
TaOJIMYHBIMH JaHHBIMH

- yMEeT YHUTaTh rpaduKu
JIarpaMMBbl

-HCIIOJNIB3YET CETh HHTEPHET UL
OBICTPOro AOCTYMA K HAYYHBIM
JTAaHHBIM

-ICIIONB3YeT MH(POPMAIHIO Ha
OyMa>KHBIX HOCHTEIISIX
-oTOupaet HHPOPMAIHIO U3
Hay4YHOT'O TEKCTa

-IPUMEHSIET NOTyYCHHBIC 3HAHUS
B U3MEHEHHOM CUTyalluu
-IIPOBOJIUT CPABHUTEIIbHBIN
aHaIU3

- oopMITSET TaOJIHIIBI IPH
CPaBHHUTEIILHOM aHaJIH3e.

- UCTIONB3YeT NPUOOPEI IS
U3MEPEHHUS BEINYHH.

-0TBEYaET Ha BOIPOCHI O
NPUHIIUIE ASHCTBUS TPUOOPOB

-OLICHKa PE3YJIbTATOB M0 OTYETY O BHINOJIHCHUH
-OLICHKA PE3YJIbTATOB ACATEIHLHOCTH
00y4aromuXcs B MPOLECcCe BBIIOIHEHUS
npaktudeckux padot ITP Nel-TTPNel5

-OLICHKA PE3yJIbTATOB TECTUPOBAHMS 110 TEME:
«Du3KKa — HayKa O IPUpPOJIE»

-OIIeHKa PE3yJIbTaTOB NHIUBHIYaIHOTO
co0eceoBaHusI O NPUMEHEHUHU TEOPETHYECKUX
3HaHUH B PAKTUYECKOH JSSATEIBHOCTH.

Y3 ucnonp3oBaTh
NPUOOpETEHHBIE 3HAHUS U
YMEHUS IS PeIICHHSI
MPaKTHYECKUX 33139
[TOBCEIHEBHOM KU3HH,
obecrieueHus 0€30aCHOCTH
COOCTBEHHOM KU3HH,
PpAalMOHAIIBHOTO
MPUPOJIOTIOTB30BAHUS  OXPAHBI
OKpY>Karollen cpeabl.

- IepeYHCIAeT JOCTIKCHUS
HayKH, ONpeAeNseT Kakue U3 HUX
MOBIIMSUIM Ha Ka4EeCTBO
CYJOCTPOEHHS U CyIOBOXKICHUE,
- IOHUMAaTb BIUSHUS COLUAIIBHO-
SKOHOMHUYECKUX MPOLIECCOB Ha
COCTOSIHUE NIPUPOJHOMN U
COLIMANILHON CpeAbl, 0CO3HAHUE
I00aIbHOTO XapakTepa
9KOJIOTHYECKUX TIPo0IeM;

-yMeTh IIPOTHO3UPOBATH
HeOIaronpusTHeIC
9KOJIOTHUECKHUE MTOCIIEACTBUS
NpeANpUHUMAEMBIX JE€HCTBUM,
IPeJOTBPALIATh UX;

- OLICHKA Pe3yJIbTaTOB AESITEIbHOCTH
00YYarOLIMXCS B MPOLIECCE BHIMOJTHEHUS
npaktraeckux padot ITP Nel-TTPNel5
-OIIeHKa IO Pe3yJIbTaTaM MPOMEKYTOYHOM
aTrecranuu B hopmMe IK3amMeHa

V4 onuceiBaTh U 00BIACHITH
(u3nIecKue sIBICHIS U CBOUCTBA
TEJI: CBOMCTBA Ta30B, KUIKOCTEH
U TBEPJIBIX TEIT;
ANEKTPOMArHUTHYIO HHIYKIIUIO,
pacnpocTpaHeHue
3JIEKTPOMATrHUTHBIX BOJIH;
BOJIHOBBIE CBOMCTBA CBETA;
M3JTy4YeHUE U MOTJIOIEHUE CBeTa
aTomoM; (hoTodddexT;

-popmynmpyer BBIBOJL u
MPOBOAUT CpaBHEHHE
XapaKTEepUCTHK

- [IPOBEPACT MPABUIIBHOCTDH
BBI60pa METOJa pCUICHUA
IIOCTaBJICHHON 3aJadyun

-camool1ieHKa npu BeinonHeHuu CP Nel,
-OLIEHKa pe3yJIbTaTOB TecTupoBaHus 3Nel,
-OIICHKA PEUICHHUS 33434 110 HHINBHYaTbHBIM
kapToukaMm 3Ned caMOKOHTPOJIb,

-OIIeHKa YCTHBIX OTBETOB 00y4aronmxcs 3Ne7,
-OLIEHKA pe3yIbTaToB TecTupoBanus 3Nel3,
-OIICHKA I10 Pe3yIbTaTaM IIPOMEKYTOUHON
arTectanuu B (hopMe dK3aMEeHa

Y5 oTnnyaTh TUIOTE3BI OT
Hay4YHbIX TEOPUH;

JenaTh BEIBOALI HA OCHOBE
SKCIIEPUMEHTAIbHBIX IaHHBIX;

-BBIMIOJTHSET IPAKTHIECKUE
paboTHI ¢ UCIIOIB30BaHUEM
ITOPUTMOB PELICHUs 33134
- penraeT rpaduueckue,

-OIIeHKa PE3YJIbTATOB MO OTYETY O BHIMOJIHEHUH
-OIIeHKa PE3YJIbTaTOB AEATEIHbHOCTH
00y4Jalomuxcs B MPOLEcce BBHIIOIHEHUS
npaktrdeckux padot ITP Nel-TTPNel5




MIPUBOJIUTH IPUMEPHIL,
MMOKa3BIBAIOIIME, YTO:
HAOJIIOCHUS B SKCIICPUMEHT
SIBASIIOTCSI OCHOBOM I
BBIIBIDKCHUS TUTIOTE3 M TEOPHHA,
TTO3BOJISIOT IIPOBEPUTH
HCTHHHOCTB TEOPETHYECKIX
BBIBOJIOB;

KaueCTBEHHbIEC U aHAJIMTUUECKHE
3amayuy,

- oopMIISIeT peleHne 3a1a4
COTJIACHO IpaBHIIAM

-OLIEHKa Pe3yJbTaTOB MHANBUAYAIbHOTO
cobeceIoBaHUS O PUMEHEHUH TEOPETUIECKUX
3HAHUU B IPAKTHUECKOMN AEATEIBHOCTU

Y6 npuBOANTH IPUMEPHI
MIPAaKTHYECKOTO UCTIONIb30BaHUS
(u3MIecKuX 3HAHUI: 3aKOHOB
MEXaHHUKH, TEPMOIMHAMUKH U
AJIEKTPOJMHAMUKHU B YHEPreTUKE;
Pa3IMYHBIX BUAOB
SJIEKTPOMAarHUTHBIX U3Iy4YeHHI
JUISL pa3BUTHS PO U
TEJICKOMMYHHKAIIUH, KBAHTOBOH
(U3HKY B CO3NAHUH SIICPHOM
9HEPTETHKH, JIA3ePOB;

- IEPEUUCIISIET TOCTIKEHUS
(usnueckoit HayKu, onpezessieT
KaKue U3 HAX HOBJIMSIIN Ha
Ka4ecTBO JEATEILHOCTH,
aHAIM3UPYET HaNPaBICHHS
Pa3BUTHSI TPAHCIIOPTA C YIETOM
n300peTeHnit B 00IaCTH TEXHUKN
U TEXHOJIOTHH.

- IPUBOJUT TPOU3BOJILHBIE
MPUMEPHI HCTIOJIb30BAHUS
(hm3nveckoil HayKu B POQeCcChu.

-OI[CHUBaHUEC YCTHBIX M NHCBMEHHBIX padoT
oOyuaromuxcs B 3Nel-3Ne5

-OIIEHKA 3a COCTaBJECHUE ONOPHOr0 KOHCHEKTa IO
teMe: «OcHoBHBIE nonoxkeHus MKT»»

-OIIEHKA 3a COCTaBJECHUE ONOPHOr0 KOHCHEKTa IO
TeMe: «DNEeKTPUIECKUI TOK B Cpeaxy,

-OLIEHKa 3a YCTHBIH orpoc 1o teme: «MarHuTHbIH
MTOTOKY - B3aMMOIIPOBEpKa 3HAHUH,

Y7 BocnippuHUMATh U Ha OCHOBE
MIOJIyYE€HHBIX 3HaHUN
CaMOCTOSTEIIFHO OLICHUBATh
HHPOPMAIINIO, COACPKAIIYIOCS B
coobmenussx CMU, MaTepHeTe,
Hay4YHO-TIONYJISIPHBIX CTaThsIX.

-oTOupaeT HHPOPMAIHIO U3
Hay9HOT'O TEKCTa

-[IPUMEHSIET [OJIYYCHHBIC 3HAHUS
B U3MEHEHHOM CUTYyaIuu
-[IPOBOAUT CPAaBHUTEIbHbIN
aHaIM3

- OLICHKA Pe3yJbTaTOB AESATEIbHOCTH
00yJaromuXcs B MPOLECCEe BBHIIOIHEHNS
npaktudeckux padot ITP Nel-TTPNel5
-OlIeHKa IO Pe3yJIbTaTaM MPOMEKYTOYHOM
aTrecranuu B hopmMe IK3aMeHa

Y8 npruMeHsATh NOTyYEHHbIE
SHaHUA JJI1 pECHICHUSA
(dusnveckux 3aaay;

OIIPEeZIeIIATh XapaKTep
¢u3ryecKoro nporuecca 1o
rpaduky, Tadnuue, Gpopmye;
U3MeEpSTh Psifl GUINUECKUX
BEJIMYNH, TPE/ICTABIISI
Pe3yNbTaThl U3MEPEHUH C yIEeTOM
UX TOTPEUIHOCTEH

- OTIpEeNsieT XapakTep
(usmyeckoro nporecca 1o
rpaduky, Tabamme, popmyie;

- U3MepseT psAx GUIHIECKAX
BEJINYWH, TIPEJICTABIISS
pe3yJIbTaThl U3MEPEHUN C yUETOM
MX TIOTPEIIHOCTEH;

- aHAJIM3UPYET Pe3yIbTaTHI
MPOBOJIMMBIX 3KCIIEPUMEHTOB U
ompenenser abCOMIOTHBIC U
OTHOCHUTEIIbHBIE OITHOKH
U3MEpEHUil.

-OIICHMBAHUE YCTHBIX W IUCBMEHHBIX Pa0OT
obyuaromuxcs B 3Nel-3Ne5

OO0Me KOMIEeTEeHINN:

Pe3ysabTaThl 00yUeHuUst

Kpurtepnu ouenku

MeTtoabl OlIEHKH

OK1 Be16HpaTh CIOCOOBI
peleHus 3ana4
npodhecCHOHATBHON
JeATETEHOCTH NPUMEHUTEIBHO K
Pa3IMYHBIM KOHTEKCTaM;

- IEPEUYUCTACT JOCTUKCHUA
(hu3n9ecKoi HayKH,

- OIIpezeNsieT KaKnue U3 HUX
MOBJIMSUIN Ha Ka4eCTBO
CYIOCTPOCHHS U CYZI0BOXK/ICHHUE,

- AaHAJIM3HUPYET HAIPABICHHS
pas3BHUTHs pedHOro ¢uIoTa C
Y4eTOM M300peTeHH B 00IacTh
TEXHUKH Y TEXHOJIOTHM.

- IPUBOJUT MMPOU3BOJILHBIC
IIPUMEPHI UCITOJIB30BaAHUA
(hu3nveckoil HayKu B mpodeccuu.

Camoornienka npu BoinosiHeHuU CP Nel,

OrneHka pe3yabTaToB TecTUpoBaHus 3Nel,
OmeHka pemreHUs 3a7ad O WHAWBHAAYATbHBIM
kapToukaM 3Ne4 caMOKOHTPOJIb,

Or1eHKa YCTHBIX OTBETOB 00ywaromuxcst 3Ne7,
OueHka pe3ysbTaToB TecTupoBaHus 3Nel 8,
OmeHka 1O  pe3ynbTataM  MPOMEXKYTOYHOM
aTTecTanyu B (hopmMe IK3aMeHa

OK?2 ucnonb3oBaTh
COBpPEMEHHBIE CPECTBA MTOUCKA,
aHaJIM3a U UHTEPIIPETALIUU
nHpOpMAaNNH, U
“H(OPMAMOHHBIE TEXHOJIOTHH
JUTSL BBITIOJTHEHUS 337124
npodeccuoHaTbHOM
JIESITEILHOCTH;

-yMeeT OpraHU30BBIBaTh padouee
MECTO

- coOirojlaeT mpaBWiia TEXHHUKU
0e30MaCHOCTH TIPH BBITOJTHEHHU
nabopaTopHbBIX PaboT.

- IPOBOJMT CaMOAHAIIN3
COOCTBEHHOH /IESITEIBHOCTH.

OreHKa pe3yabTaToB MO TEKYIIEMY HaOIIOAEHUIO
3a paboTol Ha 3aHATHSX,

OLIEHKA Pe3yJIbTaTOB JeSITebHOCTU
oO0yJaromuxcsi B TPOLECCE  BBIMOJHEHUS
npaktraeckux padot ITP Nel-TTPNel5




OK3 nnanupoBats U
peaM30BBIBATH COOCTBEHHOE
po¢eCCHOHATHHOE U
JMYHOCTHOE Pa3BHUTHE,
MIPEATIPUHIMATEIBCKYTO
JeATEbHOCTh B
mpodeccHoHaNIbHOI chepe,
UCIIONIH30BATh 3HAHUS 110
(bMHAHCOBOIT IPaMOTHOCTH B
Pa3JINYHBIX )KU3HEHHBIX
CUTYyalLUsIX;

-aHAJIN3UPYET Ppe3yJIbTaThl
MPOBOAUMBIX 3KCIIEPUMEHTOB U

ompenenser  aOCONIOTHBIE |
OTHOCHTEIJIbHBIE OLIHOKH
U3MEpEHUH.

-popmynupyet BBIBOJ] u
MPOBOAUT CpaBHEHHE
XapaKTepUCTUK

- IIPOBEPACT NMPABUIIBHOCTDH
BI)IGOpa METOJa pCIICHUA
MMOCTaBJICHHON 3a1aun

OLICHKA PE3yJIbTaTOB JEATEeIbHOCTH
oOydJaromuxcsi B IIPOIEcCe  BBIIIOIHEHUS
npaktraeckux padot ITP Nel-TTPNe 15

OK4 »ddexrrBHO
B3aUMO/ICHICTBOBATH U paboTaTh B
KOJUIEKTHBE Y KOMaH/IE;

-BBITIOJTHSET PA3IUYHBIE POJIH PU
rpyImnoBoi padore.

-BBITIOJTHSIET MOPYYEHHYIO YacTh
3aJaHUsI OTBETCTBEHHO.

-3HAEeT MPaBUJIa MOBEACHUS B
00IIIECTBEHHBIX MECTAX

OreHka pe3yJbTaToB MO OTYETY O BBIIOJHEHUH
npaktudeckux padot ITP Nel-TTPNel5
Texkymiee HaOMIONEHNE

OKS ocy11ecTBIATh YCTHYIO U
MIICBMEHHYI0 KOMMYHHKAIIUIO Ha
TOCYAapPCTBEHHOM SI3BIKE
Poccuiickoit ®enepanuu ¢
y4EeTOM 0COOCHHOCTEH
COLMAJIBHOTO M KYJIBTYPHOTO
KOHTEKCTa,;

- YMEET MOIb30BAThCS
TaOIUIHBIMU TAaHHBIMHU

- YMEET YNUTaTh rPaduKH
JarpaMMBbl

-MCIOJIB3YET CeTh MHTEPHET ISt
OBICTPOTO JOCTYIA K HAyYHBIM
JTAaHHBIM

-HCIIOJIB3YET UH(POPMAIUIO Ha
OyMa)KHBIX HOCHUTEISX
-oTOupaet nHpOpPMAIHIO U3
HAayYHOTO TEKCTa

-IPUMEHSET [TOJy4YEHHbIC 3HAHUS
B M3MEHEHHOHN CHUTYallnu

OLICHKA PE3yJIbTAaTOB JeATETbHOCTH
oO0yJaromuxcsi B IIPOIECCE  BBINOJIHECHHU
npaktraeckux padot ITP Nel-TTPNel5

OrneHka pe3ynbTaToB TECTUPOBAHHA IO TEME:
«®Dusuka — HayKa 0 IPUPOLE»

O1eHKa 3a COCTaBJIEHHE OMOPHOTO KOHCHEKTa I10
teme: «OcHoBHbIE nostoxkeHust MKT»

O1eHKa 3a COCTaBJIEHHE OMOPHOIO KOHCHEKTa I10
TeMe: «DNEeKTPUUECKHUIl TOK B cpeiaxy,

OueHka 3a yCTHBIM onpoc 1o TeMe: «MarHuTHbIN
MOTOK» - B3aMOIIPOBEPKaA 3HAHUH,

Onenka pe3yIIbTaToB HMHIIUBHIYaIbHOTO
cobecenoBaHUsT O TPUMEHEHHH TEOPETHYECKHX
3HaHMH B NPAKTHIECKOH AEATECIBHOCTH.

OK7 CopeiicTBOBaThH
COXpaHEHHIO OKPYXKaIOIIeH
Cpeibl, pecypcocOepexeHuro,
IIPUMEHSTH 3HaHUS 00
W3MEHEHHHU KJIMMATa, IPUHIUIIBI
OepexIIMBOTO MPOU3BOJICTBA,

3¢ (GEKTHBHO ICHCTBOBATH B
Ype3BBIYAHHBIX CUTYALUSX;

- IPUMEHSTH TOTyYCHHBIE
3HAHMSA U1 OOBACHEHUS yCIOBUH
MPOTEKaHUS (PUINUECKUX
SIBJICHUI B TIPUPOZE U ISt
NPUHATHUS PAKTHYECKUX
peleHnit B MOBCEIHEBHON KU3HU
Juist obecriedeHust 6e30nacHOCTH
1pH 00paIleH!! ¢ OBITOBBIMU
npudopaMu ¥ TEXHUIECKUMHU
yCTpOMCTBaMHU, COXpaHEHHS
3JI0pPOBBSI U COOTIOZICHUSI HOPM
9KOJIOTMYECKOTO TTOBEJICHUS B
OKpYXalolleH cpesie; HOHIMaHHe
HEOOXOMMOCTHU IIPUMEHEHUSI
JIOCTIDKEHUH (PU3HNKH U
TEXHOJIOTUH JJ1s palluOHAJIBHOTO
MPHUPOAONOIH30BAHUS.

OLeHUBaHUE YCTHBIX M IIMCBMEHHBIX pPadoT
oOygaromuxcs

OmeHka 1O  pe3yiabTaTaMm
aTrecranuu B hopme K3aMeHa

IIPOMEKYTOUHOMI




