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1. OBIIASA XAPAKTEPUCTHUKA PABOYEN ITPOI'PAMMBI YYEBHOM
JTACIHATIIAHBI B1.05 ®usuka

1.1. MecTO AUCHUIJIMHBI B CTPYKTYPe OCHOBHOI 00pa3oBaTe/ibHOM NPOrpaMMbl:
VYuebnas qucuurummaa bJ1.05 ®usuka sBiseTcs 00s13aTeIbHOM YaCThI0 00pa30BaTEIbHOM
nporpamMmebl B cootBeTcTBHH ¢ PI'OC CIIO mo npodeccun 15.01.34 Ope3epoBIIUK HA CTAHKAX C
YHCIIOBBIM ITPOrPaMMHBIM YIIPaBIIEHHUEM, YTBEPKIEHHBIM MTPHUKa3oM MuHHCTEpCTBa 00pa3oBaHus U
Hayku Poccuiickoii @enepannu ot 9 nekadps 2016 r. Nel583.

VYyeonas aucuurummaa bJ1.05 ®usuka obecrieunBaer GopmMupoBaHue OOIUX KOMIETEHITUN
o ®I'OC no crneuuansHocty 15.01.34 ®dpe3epoBUIMK HAa CTAHKAX C YHMCIOBBIM IPOTrPaMMHBIM
ynpasieHueM. Ocoboe 3HaueHHe TUCIUILINHA UMEeT ITPH POPMUPOBAHUU:

Kon HanMeHoBaHue 00IIUX KOMIIETEHIIU I

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

OK 02 | Mcmonb3oBaTh COBPEMEHHBIE CPEICTBA MOWCKA, aHAIM3a M MHTEpIpeTanuu HH(opMmanuu, u
nH(OPMAITOHHBIE TEXHOJIOTHH JUTS BHITIOMTHEHUS 3314 TPOQECCHOHATIBHON IESATEINEHOCTH;

OK 03 | [ImanmpoBaTh M peann30BBIBATE COOCTBEHHOE MPO(EeCCHOHANBFHOE W JTNYHOCTHOE Pa3BUTHE,
MPEANPUHAMATENBCKYIO JESITETBHOCTD B TPOQEeCCHOHANBHOM cepe, HCIOIh30BaTh 3HAHUS I10
(MHAHCOBOW IPaMOTHOCTH B Pa3IMYHBIX )KU3HEHHBIX CUTYAIIHSX;

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

OK 05 | OcymecTBisTh YCTHYHO U IHCBMEHHYIO KOMMYHHUKALMIO Ha TOCYJAPCTBEHHOM S3BIKE
Poccuiickoit denepanny ¢ y4eToM 0COOCHHOCTEH COIMAIBLHOTO U KYJIBTYPHOI'O KOHTEKCTA;

OK 07 | ComelicTBOBaTh COXpaHEHHIO OKPYKAIOICH CPelbl, PeCypcoCOepeKeHUIO, TPUMEHSATh 3HAHUS
00 M3MEHEHUN KJIMMaTa, IPUHIIAITEI OEPEKITHBOTO MTPOU3BOACTBA, d((HEKTUBHO JIEHCTBOBATH B
YpE3BBIYANHBIX CUTYAIHSAX;




1.2. Leap 1 niiaHupyeMble pe3yJibTaThl 0CBOCHUS M CHMIIIMHBI

Kon IIpeaMeTHBIe pe3ybTaThl
OK
YmMmenus 3HaHus

OK 01 | ¥1 npoBoauTh HAOIIOACHUS, TUIAHUPOBATH W BBIOJIHATH | 31 CMBICJI ITIOHSITHI:
OK 02 | skcriepuMEHTBI, BBIIBUTATh THIIOTE3BI U CTPOUTH MOJIENH, | (PM3HYECKOE SBJICHUE, TUIIOTE3A,
OK 03 | Y2 npumensTs nonydeHHble 3HaHUSA 10 (QU3UKE IS 3aKOH, TEOPHsl, BELIECTBO,
OK 04 | o6psicHennst pa3sHOOGPasHbIX (BH3MUECKUX SBICHHIL 1 B3aUMOJICHCTBHE,
OK 05 | cpojicTB BewmecTs; MPaKTHYECKH HCTIONB30BATE SNCKTPOMATHUTHOC MOJIC, BOJIHA,
OK 07 ($OTOH, aTOM, aTOMHOE SO,

(bu3nyuecKre 3HAHUS;

OLIEHUBATh JJOCTOBEPHOCTh €CTECTBEHHO-HAYYHOM
nH(popManuu,

Y3 ucnonb3oBaTh NPUOOPETEHHBIE 3HAHUS U YMEHUS JIJ1S1
peleHust MPaKTUYECKUX 3314 TOBCEIHEBHOM JKHU3HH,
obecnieueHrs 6€30MacHOCTH COOCTBEHHOM KHU3HH,
PalMOHATIBLHOTO IPUPOIOIOIB30BAHUS U OXPAHbI
OKpY>KaroIlen cpesibl.

Y4 onuchIBaTh U OOBACHATH (PU3NUECKUE SIBICHUS U
CBOMCTBA TEJ: CBOMCTBA I'a30B, )KUIAKOCTEN U TBEPIBIX
TeJI; IEKTPOMArHUTHYIO UHAYKIIMIO, PAaCIIpOCTPaHEHHE
3JIEKTPOMArHUTHBIX BOJIH; BOJHOBBIE CBOWCTBA CBETA;
W3JIy4CHUE U MOTJIOMICHUE CBeTa aToMOM; (oTod(hdeKT;
¥YS ortnuyaTh runores3sl OT HaYYHbIX TEOPUN;

JIeNIaTh BBIBOJIbI HA OCHOBE SKCIIEPUMEHTAJIbHBIX JIAHHBIX;
MIPUBOJIUTH IPUMEPHI, OKA3BIBAIOIINE, UTO: HAOIIOACHHUS
Y DKCIEPUMEHT SIBJISIIOTCS OCHOBOM ISl BBIIBUKEHHUSI
TUIOTE3 U TEOPHI, TO3BOJIAIOT IPOBEPUTH UCTUHHOCTD
TEOPETUYECKUX BBIBOJIOB;

Y6 npuBoAUTH MPUMEPHI MPAKTUYECKOTO UCIIOJIb30BAHUS
(bu3NYeCKNUX 3HAHUN: 3aKOHOB MEXaHHKH,
TEPMOJUHAMUKH U 3JIEKTPOJUHAMUKYU B SHEPIE€TUKE;
Pa3IMYHbIX BUJOB 3JIEKTPOMArHUTHBIX U3JTy4YE€HUN IS
pa3BUTHA Pasvo U TEIEKOMMYHHUKALMI, KBAaHTOBON
(U3KMKHN B CO3JITAaHUU SIIEPHON SHEPTETUKH, JIa3€POB;

Y7 BocnpyHUMATh U HA OCHOBE ITOJYYEHHBIX 3HAaHUU
CaMOCTOSITENIbHO OLIEHUBATh WH(OPMAIIUIO,
conepxarrytocs B cooomenusix CMU, Untepuere,
HAy4YHO-TIOMYJISIPHBIX CTaThsIX.

Y8 npuMeHATh NOTyYeHHBIE 3HAHUS I PELLICHUS
(bu3nyecKrx 3a/1a4; ONpeAesaTh XapakTep (pu3n4eckoro
npotecca 1o rpaduky, Tadnuie, GopmyIie; U3MEpATh P
(U3NYEeCKUX BETUYMH, IPECTABIIASA PE3yIbTaThl
U3MEPEHUH C YIETOM UX HNOTPEIIHOCTEN

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 mporpaMmbl yueOHOW JUCHUIUIMHBI y 00ydaromuxcs GOpMHUPYIOTCS CIEAYIOIINE
pe3yabTaThl 00yUCHUS:

OK

Jlmanoctaeie (PI'OC COO)

Mertamnpeamerasie (PI'OC COO)

OK 01

B wacti TpyoBOro BOCIIUTaHUSL:

-TOTOBHOCTH K TPY[IY, OCO3HAaHHE IIEHHOCTH
MacTepcTBa, Tpynorodue;

-TOTOBHOCTh K aKTHBHOW JIESITEIILHOCTH
TEXHOJIOTHYECKOI M COLMaIbHOW HalpaBICHHOCTH,
CIOCOOHOCTh ~MHUIIMUPOBATh, IUIAHUPOBaTh U
CaMOCTOSATENHHO BHIMOJIHATh TaKylO AESTeIbHOCTB;

-MHTEpec K Pa3INYHBIM chepam
npodeccroHaNBHO IeaTebHOCTH,

OBrageHre yHHBEPCANBHBIMH YICOHBIMH
NO3HABAaTEJILHBIMU ACHCTBHAMM:

a) 0a30BbIC JIOTHIECKUE IEHCTBU:

-CaMOCTOSITEIIEHO (opMyITHpOBaTH u
aKTyaJU3HpoBaTh IPOOJIEMy, paccMaTpHBaTh €e
BCECTOPOHHE;

-yCTaHaBIMBAaTh CYIIECTBEHHBI INPU3HAK
WA OCHOBaHUA IJid CpaBHCHU, Knaccn(bm(aunn u
00001TICHUS;

-ONpeeATh MeIH NSITeIbHOCTH, 3a7aBaTh
rapaMeTpsl U KPUTEPUU UX JOCTUIKEHUS,

-BBISIBIISITH 3aKOHOMEPHOCTH u
MPOTUBOPEUHUS B PACCMATPUBACMBIX SIBICHHSX;

-BHOCUTh KOPPEKTHBBI B JIESTEIBHOCTD,
OLICHUBATh COOTBETCTBHE PE3YJIbTATOB IEISIM,
OLICHUBATh PUCKH MOCIEACTBHI ACATSIBHOCTH;

-pa3BUBaTh KPEATHBHOE MBIIUICHHE MPU
PCHICHUH KU3HECHHBIX HpO6ﬂeM

0) 6a30BbIC UCCIICIOBATEIBCKIE ACUCTBHSL:

BJIaJICTh HaBbIKaAMHU yqe6H0-
HCCIICIOBATEIbCKON M IMPOCKTHON JESTEIbHOCTH,
HaBbIKaAMH pa3pCuICHUs np06neM; BBISABIISTH
MMPUYUHHO-CJICACTBECHHBIC CBA3HU nu
aKTyallM3UpOBaTh 3a/1a4y, BBIABUIATH THIIOTE3Y €€
pelieHus,

HAXOJHWTh APTyMEHTBI JUIs JO0KA3aTeNIbCTBA
CBOMX yTBEPXIEHHH, 3a/JaBaTh MapaMeTpel U
KPUTEPHH PEIICHUS;

-aHAJIM3UPOBAaTh  IOJIyYEHHBIE B  XOJE
pemieHus  3aJa4d  pe3ydbTaThl, KPUTUYECKH
OIICHUBAaTh HMX JIOCTOBEPHOCTh, IPOTHO3HPOBATH
N3MEHEHUE B HOBBIX YCIIOBHSAX;

-yMeThb MIEPEHOCUTH 3HAHUA B
MO3HABATEJIFHYI0 M MPaKTHYeCKylo  objactu
JKU3HEJEATEIbHOCTH;

-yM€Tb WHTCIPUPOBATh 3HAHUSA U3 Pa3HBIX
NpeIMETHBIX o0JacTeii;
-BBIIBUIaTb HOBBIC  HJIEH,
OPUI'MHAJIbHBIE [TOAXO0/Ibl U PELLICHUS;
-CIIOCOOHOCTh ~ HUX  HCIHOJB30BaHUS B
[IO3HABATEJILHON U COLMAJIBHOM NMPaKTUKE.

npeajaratb

- chopMHpOBaTh NPEACTABICHUS O POIH U
Mecte (GU3MKM U acTPOHOMHUH B COBPEMEHHOM
HAyYHOH KapTHHE MHpa, O CHCTEMOOOpa3yromen
poiau (U3MKM B Pa3BUTHH ECTECTBEHHBIX HayK,
TEXHUKH ¥ COBPEMEHHBIX TEXHOJOTHH, O BKJaje
POCCHHCKMX UM 3apyOeXHBIX Y4YeHBIX-(H3UKOB B
pa3BUTHE  HAayKH; IOHMMaHHe  (DU3NUECKOM
CYIIHOCTH HaOJIOJaeMbIX SIBICHUH MHKPOMHpA,
MakpoMHpa W Meramupa; I[OHUMaHUE pOJIH
aCTPOHOMHMH B  TIPAaKTHYECKOH  JEATEIbHOCTH
YeIOBeKa W JalbHEWIIEM HayJHO-TEXHHYECKOM
pa3BuTHH, pond GU3MKA B (PopMHpOBaHHUH
Kpyrozopa # (YHKIHOHAJIBHOH TIPaMOTHOCTH
YeJI0BEeKa ISl PEIICHUS TPAaKTHUECKHX 33134,

-c(hopMHpOBaTh YMEHHUS pemIaTh PacueTHBIC
3aJa4d C SBHO 3aJaHHON (U3UUECKOH MOJENbIo,
UCTIONB3Ysl (PU3MYECKUE 3aKOHBI W TPUHLUIIBL, Ha
OCHOBE aHalM3a YCIOBHMS 3aJadd  BBIOMPATH
(GU3MYECKyI0 MOJeNb, BBIACIATh  (U3UUECKHE
BEJIMUMHBI M (OpMynbl, HEOOXOAWMBIE I ee
pemIeHus, TPOBOAWTH pacueThl W  OLEHWBATH
peanbHOCTh TMOJTYYEHHOTO 3HA4YCHUS (U3MUCCKOM
BEIMYMHBI;  pemlaTh  KadecTBCHHBIC  3ajayd,
BBICTpanBas  JIOTHYECKH  HEIPOTHBOPEUUBYIO
LETIOUKY

pacCcyXIeHHH C ONOpoil Ha U3y4YCHHBIC
3aKOHBI, 3aKOHOMEPHOCTH 1 (PU3HMUECKHE SIBJICHUS;

-BJIAZICTh OCHOBOIOJIAraroIuMHI
GU3MYECKUMHE  TOHATUSIMM M BEJIMYUHAMH,
XapakTepU3ylIUMH  (QHU3UYeCKHe  MPOIECCHI
(CBS3aHHBIMH C  MEXaHMYECKHM  JBIDKCHHEM,
B3aUMO/ICHICTBHEM Tel, MEXaHUYECKUMHU
KoJICOAHUSIMH M BOJTHAMH; aTOMHO-MOJICKYJISIPHBIM
CTPOCHHEM BEILECTBA, TETJIOBBIMH MPOLIECCAMI;

UIEKTPUUECKUM W MarHUTHBIM  IIOJISIMH,
JIEKTPUUECKUM  TOKOM,  JJIEKTPOMAarHUTHBIMH
KoJieOaHUSIMH W BOJIHAMH; ONITHYECKUMH
SIBJICHUSIMH; KBaHTOBBIMH SIBICHHSMH, CTPOCHHUEM
aToMa M aTOMHOTO SJpa, PagHOaKTHUBHOCTHIO);
BIIaJICHHUE OCHOBOIIOJIATaIOIIUMHU
ACTPOHOMHMYECKUMH MOHSITUSMH, O3BOJIIFOIMMHU
XapaKTepU30BaTh IPOLECCH, MPOUCXOMAIINE Ha
3Be3/1aX, B 3BE3IHBIX cucTeMax, B
MEXTaJIaKTHUECKOH cpene; IBIKEHHWE HEeOECHBIX
TeJ1, 3BOJIIOLIUIO 3Be3]1 U BeenenHol;

- BJIaJIETh 3aKOHOMEPHOCTSIMH, 3aKOHAMH U

TEOpUSIMU

(3axon BcemmpHoro Ttsarorenws, I, I u III
3aKOHBI Hprorona, 3aKOH COXpaHEeHHsI
MEXaHWUYECKOH DHEPrHH, 3aKOH COXpPaHEHHS

UMITYJIbCa, MPUHIUII CYNEPIIO3UIIUN CUJI, TPUHIINII
PaBHOIIPABHOCTU HHEPHHUAIBHBIX CHUCTEM OTCYETA,
MOJICKYJIAPHO-KHHETUYCCKYIO TCOPHUIO CTPOCHUA
B€IICCTBA, Ta30BbBIC 3aKOHBI, HepBLIﬁ 3aKOH
TCPMOANHAMUKH, 3aKOH COXpaHCHUA
DJICKTPHUUICCKOTI'O 3apsa, 3aKOH KyJ’IOHa, 3akoH Oma
JUIL yJaCTKa 1EeIH, 3aKOH Owma JUJIs IIOJIHOI




JJIeKTpUYeckoil wnemnu, 3akoH Jxoyns - Jlenua,
3aKOH  DJICKTPOMATHUTHOW  WHAYKIUH, 3aKOH
COXpaHEHHs SHEPrUH, 3aKOH MPSIMOJIHHEHHOTO
pacrpoCTpaHEeHHsI CBETa, 3aKOH OTPaKEHHs CBETa,
3aKOH TIPEJIOMJICHHS CBETa; 3aKOH COXpPaHCHHS
SHEpPIrHH, 3aKOH COXPAaHEHUS UMITYJIbCa, 3aKOH
COXpaHEHHs DJEKTPUYECKOTO  3apsaa, 3aKOH
COXpaHEHHsT MacCcOBOTO 4YHcla, MocTynatel bopa,
3aKOH PaJUOaKTUBHOIO paclajga); YBEPEHHOE
HCIIOJIb30BaHNE 3aKOHOB U 3aKOHOMEPHOCTEH mpu
aHau3e PU3MUYCCKUX SBJICHUHN U MPOIIECCOB.

OK 02 B o0nacTu neHHOCTH HAy4YHOT'O TIO3HAHUSL: -yMETb YYHUTBHIBATh TPaHUIBI MPUMEHEHUS
-c(hopMHPOBaHHOCTH MHUPOBO33pEHHS, | U3YYEHHBIX (DU3NUECKHX MOJIENel: MaTephaIbHas

COOTBETCTBYIOIIEIO  COBPEMEHHOMY  YPOBHIO | TOYKa,

pasBUTHSI HayKH U OOIIECTBEHHOH IIPAaKTHKH, 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 MOZETh aTOMHOTO sIpa IIPH pPEIICHUU

YUTATEIbCKOH KyJIbTYpBI Kak cpencTBa | (pU3MUECKUX 3a7ad.

B3aUMO/ICHCTBUSI MEXKAY JFOJIBMH U O3HAHHMS -M3MEPUTEIbHBIX YCTPOHCTB u
MUpa; 71a00paTOPHOTO 00opynoBaHuUs;
-0CO3HaHHUE LEHHOCTH Hay4HOU | c(hOPMHUPOBAHHOCTh MPEACTABICHUH O METoJax

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

MPOEKTHYIO U HCCIIE0BATENBCKYIO OBJIaJICTh (chopmupoBatb Npe/ICTaBIICHUS)
JeATeNIbHOCTh MHANBUAYAJIbHO U B TPYIIE; | IpaBWJIaMH  3amucd  (Qu3HdecKux  (opmyln
-OBnafgeHne yHUBEPCAIBHBIMU yUYEOHBIMU | pesbe)HO-TOUEHHOW cHCcTeMbl oOo3HaueHmit JI.

MO3HABATEJILHBIMH ICHCTBUSIMU: Bpaiims (i1 cimemblx M cnaOOBHASIINX
B) paboTa ¢ mH(popMaIHei: oOyJaromuxcs).

-BIIaJICTh HaBBIKaMHA MOTy4CHHUS

uHGOpMAMK W3 WCTOYHHKOB pa3HBIX THIIOB,

CaMOCTOSITENIbHO OCYILIECTBIISATh TOUCK, aHaJM3,

CHCTEeMaTH3alUI0 U MHTEPIPETAln0 HHPOPMalHn

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, JIETMTUMHOCTh WH(pOpMaIuu, ee

COOTBETCTBHE IIPABOBEIM W MOPAIBHO-3THUECKHM

HOpMawm; - HCIIOJIb30BATh cpezncTBa

MH()OPMAIIMOHHBIX n KOMMYHHUKaIMOHHBIX

TEXHOJIOTHH B peleHnu KOTHUTUBHBIX,

KOMMYHUKATUBHBIX M OpPTraHM3allMOHHBIX 3aj]a4 C

co0OutoieHreM TpeOOBaHUN 3PTOHOMHUKH, TEXHHKU

0e30macHOCTH, TUTHEHBI, 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: TIO3HAHMS, UCIIOJIL3YEMBIMH B (DU3UKE: POBOIUTH
-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 pEIIeHHs, OPHEHTHPYSCH | OLEHKH MOrPEeHIHOCTEl HM3MEpeHHd, NPOBOJUTH

Ha Hccie0BaHue 3aBUCHMOCTEH bu3nyecKux

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 (WIM) JAPYTMM WIEHaM CEMBH,

CO3JAaHHIO CEMBH HA OCHOBE OCO3HAHHOTO
NPUHATHS  LEHHOCTEH  CEMEMHOM JKU3HH 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 00pa3oBaTeNnpHON
JIeSITENBHOCTH U YKU3HEHHBIX CUTYaIUsX;

-CaMOCTOSTEILHO COCTaBIATh [UIaH
pemieHHs TPOOJIEMBI C  YYETOM HMEIOIINXCS
pecypcoB,  COOCTBEHHBIX  BO3MOXKHOCTEH  H
MIpeANOYTEHUH;

-IaBaTh  OICHKY HOBBIM  CHTYaIlHsM;

CHocoOCTBOBaTh (OPMHUPOBAHUIO W IPOSBICHUIO
MIMPOKOH 3PYAMIIMHM B Pa3HBIX 00JACTAX 3HAHUM,
MOCTOSIHHO TOBBIIIATH 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 chOpMHUPOBAHHOCTD:
BHYTPEHHEH  MOTHBAaLWH, BKIIOYArOUICH

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

-OMIIATHH,  BKIIOYAIOIIEll  CIOCOOHOCTH

MIOHMMAaTh SMOIMOHAJIIEHOE  COCTOSIHHE
JIPYTUX, YYHUTHIBATH €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 yueOHo-
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

KOMMYHHUKATUBHBIMU AEHCTBUSIMHU:

COBMECTHAsI IESATEIBHOCTD:

MOHUMATh W HCIOJB30BaTh MPEUMYIIECTBA
KOMaH/THOH U MHAMBUAYaJIbHOW paboTHI;

-IPUHUMATh nenu COBMECTHOH

JIESTEIIBHOCTH, OpraHU30BBIBATh u

KOOPAMHHUPOBATh ACUCTBUS MO €€ JOCTHXKEHHIO:
COCTaBJIATh IUIaH JCHCTBUH, pacHpenensTs POJU C
y4eToM MHEHUI Y4aCTHUKOB o0cyxmaTh
pe3yabpTaThl COBMECTHOI paboThI,

-KOOPJMHHUPOBATh M BBINOJIHATE PaboOTy B
YCIIOBUSX peanbHoro, BUPTYaJIbHOTO u
KOMOWHHPOBAHHOTO B3aNMOICHCTBHS;

-OCYILECTBIIATh [IO3UTUBHOE
CTpaTerMuecKkoe  MOBEJEHHE B  pa3IM4HbIX
CUTYyalUsX, MIPOSIBIISATH TBOPYECTBO u
BOOOpaxKeHHe, ObITh HHUIIMATHBHBIM

- OBIIQJICTh YMEHHUSAMH Pa0bOTATh B IPyIe C
BBIMOJTHEHHEM Pa3lMYHBIX COLMAIBHBIX POJIEH,
IUIAHUPOBaTh  paboTy TPYINBl, palMOHAIBHO
pacnpeacidaTb ACATCIbHOCTbL B HECTAHAAPTHBIX
CUTyaluAX, aACKBATHO OILICHMBATL BKJIAJ] KaXAO0TO
u3 Y4aCTHUKOB TPYIIIBI B peleHue
paccmaTpuBaeMoi mpoOIeMBbl.




Ognaznenne YHUBEPCAIBbHBIMU
PETYIATHBHBIMU IEHCTBUSIMU: T) TPUHATHE CEOS U
JIPYTUX JIIOAEH:

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

-IpU3HABaTh CBOE NPABO M IPaBO APYTUX
momeld Ha OmMOKW; pa3BUBaTh CIIOCOOHOCTH
MOHMMATh MHP C TIO3UIIMHU JPYTOro YeJoBeKa.

OK 05 B o0nactu 3cTeTHYECKOro BOCIIUTAHMS: - YMETb pacIio3HaBaTh (U3NYECKUE SBICHUS
-3CTETHYECKOE  OTHOIIEHHWE K  MHpY, | (IIpOLEcChl) U OOBSCHATh UX HA OCHOBE M3YUCHHBIX
BKJIIOYass ~ ICTETMKY  HAy4HOrO  TBOPYECTBA, | 3aKOHOB: PaBHOMEPHOE U  PaBHOYCKOPEHHOE
npucyiero GU3NIECKOil HayKe; NPSIMOJIMHEHHOE JBH)KEHHE, CBOOOIHOE IajeHHe
-CIIOCOOHOCTh  BOCHPHUHHMMATH pPa3iM4HbIC | TEJN, JABIXKEHHUE 110 OKPY)KHOCTH, HHEpIHS,
BUJIbI HCKYCCTBA, TPAJULIUK U TBOPYECTBO CBOETO U | B3aUMOJICHCTBHE TeN, KojiedaTeqbHOE IBHKEHHE,
JpYyrMX HAapoJOB, OLIyIIaThb 3MOLIMOHAIBHOE | PE30HAHC, BOJIHOBOE IBIDKCHHE, aAnuddysus,
BO3JICHCTBHE HCKYCCTBA; OpOYHOBCKOE ABMKEHHE, CTPOCHHE JKHUAKOCTEH M
-yOeXXOEHHOCTh B 3HAYMMOCTH  JUIA | TBEPABIX TEJ, M3MEHEHHE o00beMa Ten NpH
JUYHOCTH W OOIIEecTBA OTEYECTBEHHOTO M | HarpeBaHMH (OXJIAKACHHHM), TEIUIOBOE PaBHOBECHE,
MHPOBOTO HCKYCCTBa, 3THHYECKHX KyJIbTYypHBIX | HCIIApEeHHE, KOHJICHCAIIHA, TUTIABJICHHE,
TPaAWIH ¥ HAPOJHOTO TBOPUECTBA; KpHCTaJUIU3alnsl, KUIIEHUE, BIAXHOCTh BO3IyXa,
TOTOBHOCTh K CaMOBBIDXCHUIO B pa3HbIX | CBs3b CPEJHEH KUHETHYECKOH DHEPrHU TEIIOBOTO
BUJIaX UCKYCCTBA, CTPEMJICHUE MIPOSIBIATH KauecTBa | JABM)KEHHS MOJIEKYJ ¢ aOCONIOTHOHM TeMIlepaTypou,
TBOPYECKOI JIMYHOCTH; TIOBBIIICHHE 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 KOMMYHHMKAIIMM BO BCEX | MPOBOJHHMKA C TOKOM, B3aHMMOJCHCTBHE MarHHTOB,
cdepax KHU3HH; 3JIEKTPOMarHUTHas WHITYKIHS, JeticTBre
pacro3HaBaTh ~ HeBepOaJbHBIE  CpPEACTBA | MArHUTHOTO TOJNA HAa IPOBOJHUK C TOKOM H
oOIIeHNs, MOHUMAaTh 3HAUYEHHE COUMAIBHBIX | ABWKYIIHHCS 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, JCTIepCHst CBeTa;
CpPe/CTB. (dorosnexTprueckuii 3GeKT, CBETOBOE IaBJICHUE,
BO3HUKHOBEHHME JIMHEMUYaTOro CIEKTpa aroMa
BOJIOPO/Ia,  ©CTECTBEHHass M  HCKYCCTBEHHas

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

- c(hopMHUPOBAHHOCTH 9KOJIOTHYECKOH
KyJIbTYyphl, TOHUMAaHHWE BIHSHUASA COIHMAIBHO-
SKOHOMHYECKHUX  MPOIECCOB  HAa  COCTOSIHUE
MPUPOJHON H COIMAIIBHON Cpelbl, OCO3HaHWE
rI100aIbHOTO XapaKTepa SKOJIOTHYECKUX MPooiIeMm;
- IJIAaHUPOBAHKE u OCYIIECTBIICHUE
JIEHCTBUI B OKpY>KaloLlEN cpejie Ha OCHOBE 3HAHUSA
Henel yCTOHYINBOTO Pa3BUTHS YeTI0BEUECTRA;

aKTHBHOE HEIpUsITHE NeHCTBHH,
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 OOBSICHEHHS YCIIOBHHA
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 MOBEICHUSI B OKPYKaIOIIEH cpelie;
IMOHUMAaHUe HEO0XO0JUMOCTH MIPUMEHEHHUS
JMOCTIDKCHUH  (U3UKK ©W  TEXHOJOTUH  Jyis
PaUMOHAIBHOTO MPUPOAOIOIB30BAHUSL.




2 CTPYKTYPA U COAEP) KAHUE YUYEBHOM JUCHUITIUHBI
2.1. O0beM y4eOHOM TMCHUIIMHBI U BHAbI YU4eOHOIl padoThI

Buj yueOHoii padoThl

O0beM yacoB

O6beM 00pa3oBaTesIbHOM MPOTrpaMMbl y4eOHON AUCIIUITITUHBI 72
B TOM YHCIIE:

OcHOBHOE coJiepKaHue 68
TEOPETUYECKOE 00YUCHHE 24
IPAKTUYECKUE 3aHSITUS 18
IIpodeccuoHaILHO-OPHEHTHPOBAHHOE CO/IePKAHME 30
TEOpeTHYECKOEe 00yUeHUE 14
MPAKTUYECKHUE 3aHITUS 12
CamocTosTenbHas paboTta 4
[TpomexyTouHas aTTecTanus:

KOHTPOJIbHAsE paboTa 1 cemectp

nuddepeHIMPOBaHHOTO 3a4eTa

2 cemecTp




2.2. TemaTHueckuii

iaH u coxep:xkanue qucuuminabl /.05 ®usuka

Koabl koMneTeHuii,

HaumenoBanue O0Bbem ¢opmMupoBaHuIo
Copnep:kaHne yueOHOr0 MaTepHalia, CAMOCTOSITEIbHAsE pafoTa 00yuarommxcst
pa3iesoB H TeM 4YacoB | KOTOPBIX CIIOCOGCTBYET
3JIeMEHT HPOrpaMMbl
1 2 3 4
Pazgen 1. Hay4Hblii MeTo1 NO3HAHMSA NIPHPOABI.
BBenenue Cojaep:xanue yuedOHOro MaTepuaja 2 0K 01
Teopernueckoe 00y4eHne: OK 02
®usuka - Hayka o mpupojae. HayuHble METO/IbI TO3HAHUS OKpYIKalollero Mupa. Poib dKCIEpUMEHTa U TEOpUHU B Ipoliecce MO3HAHMS OK 03
NPUPOJBI. DKCIEPUMEHT B (H3HKE. OK 04
MopenupoBanue (HU3MISCKUX SBICHUN U mpoieccoB. Haydnbie rumote3sl. DU3HUSCKUE 3aKOHBI M TCOPUH. | paHMIBI MPHUMEHUMOCTH OK 05
(u3nyeckux 3aKOHOB. [IpHHIIUIT COOTBETCTBHSI. OK 07
Ponb 1 MecTo uznku B hOpMHUPOBAHNH COBPEMEHHON HAYYHON KapTHHBI MHUPa, B MPAKTUYECKOHN JEATEIBHOCTH JIFOACH.
3HaueHne PU3MKH MPH OCBOSHIH Tpodeccuit u crienmanbHocTeld CI1O.
CamocrosrenbHas padota Ne 1: [ToarotoButs coodmenne «®uznka B Moeit npodeccum» 2
Paszgen 2. Mexannka 12
Tema 2.1. Copep:xanue yueGHOro MaTepuajia OK 01
Knnemaruka Teoperuyeckoe ofyueHue: 2 OK 02
OK 03
Mexannueckoe ABHkeHHe. OTHOCUTENBHOCTh MEXAHUYECKOTO JBHKeHUs. Cuctema orcuera. TpaeKTopusl.
[lepemernenne, cKOpOCTh (CpEAHssT CKOPOCTh, MTHOBEHHAsI CKOPOCTh) M YCKOPEHHE MaTepHaIbHOW TOUKH, MX MPOEKIUH Ha OCH CHCTEMBI OK 04
xoopauHaT. Cl0kKeHHe IepeMelleH il 1 CI0/kKEHHE CKOPOCTeii. OK 05
PaBHOMEpHOE W PaBHOYCKOPEHHOE MpPSIMOJIMHEHHOE NIBIXEHHE. ['paduku 3aBUCHMOCTH KOOPAWHAT, CKOPOCTH, YCKOPEHHS, IMyTH H OK 07

MECPEMEUICHUA MaTepHaHBHOfI TOYKH OT BPpEMECHU.

CBobOoHOe majzieHne. Y CKOpeHne CBOOOHOTO MaIeHUSI.

KpuBonuneliHoe aBmxeHue. [IBnxeHre MaTepUaibHON TOUKHU IO OKPYKHOCTH C ITOCTOSIHHOM IO MOJIYJIIO CKOPOCTBIO. YTJIOBasi CKOPOCTb,
nuHEeHHas ckopocTh. [lepuon n gactoTta obpamenus. LleHTpocTpeMHUTeNbHOE YCKOPEHHE.

TexHuueckue ycTpoucTBa U MPAaKTUUECKOE MPUMEHEHUE: CIUAOMETP, IBUKEHUE CHAPAOB, LIETHbIE U PEMEHHBIE NIepeaauu

ITPNel BpamarensHoe nBmkeHue. Pemenue 3aaa4d ¢ mpoecCHOHATBHON HAMPaBICHHOCTHIO




Koasl komneTeHuii, ,

HaumenoBanue O6bem ¢opmupoBanuio
O — Coaep:xanue yueOHOT0 MaTepuasa, CaMoCTOsAITe/IbHAs padoTa o0yyaommxcst wac0B | KOTOpLIX cmocoBeTBYE]
3JIEMEHT IPOrpaMMbI
1 2 3 4
Tema 2.2. Cojaep:kanue y4eGHOr0 MaTepHaia 2 OK 01
JluHaMuKa TeopeTndeckoe ofy4eHue: OK 02
[punuun otHocutensHocTH ["anunes. [lepBeliil 3akon HetoToHa. MIHepumanbHble CUCTEMBI OTCUETA. OK 03
Macca Ttena. Cuna. Ilpunuun cynepno3uuuu cui. Bropoil 3akoH HplooToHa i marepuanbHON Touku. Tperuid 3akoH HeroTtoHa mms OK 04
MaTepHUaIbHBIX TOYEK. OK 05
3akoH BCEMHUPHOI'O TATOTCHUS. Cuna TsSKeCTH. [TepBast kocMuYeckast CKOPOCTb. OK 07
Cuna ynpyroctu. 3akoH I'yka. Bec Tena.
Tpenue. Buns! Tpenus (moxos, ckoibxeHus, kadenus). Cuna Tperus. Cyxoe TpeHue. Cuia TpeHUS CKOJBXEHUS M CHJIa TPEHUS TOKOS.
Koapduuument tpenust. Cuiia CONpOTHUBIICHHS P JBIIKCHUH Tella B )KUAKOCTH MIIH Tase.
IMocTynarensHOe 1 BpamaTeNbHOE IBIKECHNE a0COIIOTHO TBEPAOTO TEa.
MOMEHT CUIIBI OTHOCHTENBHO OCH BpameHus. [1nedo cumibl. Y clioBHs paBHOBECHS TBEPJOTO Tela.
TexHUYeCKHe yCTPOWCTBA U MIPAKTUYECKOE MPUMEHEHNE: OAIIUIHNAKH, IBHKEHNE HCKYCCTBEHHBIX CITyTHUKOB.
ITPNe2 «MccnemoBanue ABHKCHHUS TeJa MO ACHCTBUEM MOCTOSHHON CHJIbI». PelieHue 3am1a4 ¢ mpodeCCHOHAIbHOM HAMIPABICHHOCTHIO 2
Tema 2.3. Copep:xanue yuefOHOro MaTepuajia OK 01
3aKkoHbI TeopeTnueckoe 00y4eHue: OK 02
COXpaneHus B Wmmynbc MaTepralibHOM TOUKH (Tesia), CHCTEMBI MaTepHaIbHBIX TOYEK. IMITyJIbC CHITBI M MI3MEHEHHNE UMITyJIbCca Tella. 3aKOH COXPaHEeHUS 2 OK 03
MeEXaHUKe. UMITYJIbCa. PeakTHBHOE JIBHIKEHHE. OK 04
Pabota cribl. MOITHOCTE CHITBI. OK 05
Kunernueckas sHeprus MatepuaibHON TOUKH. Teopema 00 N3MEHEHNH KHHETHYECKOH SHEPTHH. OK 07
[NorenmansHas sHeprus. [loTeHMaNbHAs SHEPTHUst yIpyro Ae(opMUpOBaHHON NPYXUHBI. [ToTeHIIManbpHAst SHEPTHs Tena BOIN3N
MTOBEPXHOCTH 3eMJTH.
[ToTenmnuansHbIe W HETIOTEHIIHATBHBIE CHIIBI. CBSI3b paOOTH HETTOTEHIINATIBHBIX CHJI C I3MEHEHHEM MEXaHIMYECKONW YHEPTUH CUCTEMBI TEIL.
3aK0H COXpPaHEHUS] MEXaHUIECKOH SHEPTHH.
Ynpyrue u Heynpyrue CTOIKHOBEHHS.
TexHuueckne yCTpoWCTBa M IPAKTUIECKOE TPUMEHEHHE: BOJJOMET, KOIIep, MPYKUHHBINA IICTOJIET, ABIKCHHE PAKeT.
[1P Ne3 M3yueHue aOCOIOTHO HEYNPYTOro yAapa ¢ MOMOMIBIO IBYX OJIMHAKOBBIX HUTSHBIX MAasiTHUKOB. Pemenue 3amaq ¢
podeccnoHaTbHON HAPaBICHHOCTHIO 2




Koapl komMneTeHumii,

HaumenoBanue O6bem ¢opmupoBanuio
O — Copepsxanne y4e0HOro MaTepHaJia, CaMoCTOsATe/IbHAs padoTa 00y4aloImuXxcs wac0B | KOTOpLIX cmocoBeTBYE
3JIEMEHT IPOrpaMMbI
1 2 3 4

Pa3zgen 3 MonekyasipHasi pu3nKa M TePMOJIMHAMMKA. 10 OK 01
Tema 3.1 Coaep:xanue y4eGHOro MaTepuaia OK 03
OcHoOBBI Teoperuyeckoe oGy4yeHue: OK 05
MOJIEKYJIAPHO- OCHOBHBIE TIOJIOKEHHUS MOJIEKYJIIPHO-KHHETHUECKON TEOPUH U MX OMBITHOE 000cHOBaHMe. bpoyHoBckoe aBmkenue. Juddysus. Xapakrep 2 OK 07
KHHETHYeCKOo# JIBH>KEHMS M B3aMMOJIEUCTBUS YacTHI] BeulecTBa. Moenu cTpoeHus Ta3oB, )KUAKOCTEN U TBEPABIX Tell U 00BbsACHEHHE CBOMCTB BEILIECTBA
TEOPHHU. Ha OCHOBE 3TUX Mojeneld. Macca u pa3mepsl Mosekyi. KonudectBo Bemectsa. [loctosiHHas ABoraapo.

TennoBoe paBHoBecue. Temneparypa u ee uzmepenue. lllkana remneparyp Llenscus.
Tema 3.2 Coaep:xkanue yueGHOro MaTepuaia OK 01
YpaBHeHnue TeopeTnueckoe o0yuenue: OK 03
COCTOsIHAA Monens uneansHOTO Ta3a. OCHOBHOE YpaBHEHUE MOJIEKYJISIPHO-KIHETHUECKOW TEOPHUH HICANBHOTO Ta3a. AOCOIIOTHAS TeMIlepaTypa Kak OK 05
HJCAJBHOTO I'a3a. |vepa cpenHel KWHETHYSCKON SHEPTHH TEILIOBOTO IBI)KCHUS dacThIl raza. [lkama remnepatyp KenpBuna. ['a30BbIe 3aKOHBL. Y paBHEHHE 2 OK 07
T'azoBble 3akoHbl | Menneneesa-Knaneiipona. 3akon Jlanstona. M3omnporeccsl B uaeaabHOM rase ¢ MOCTOSHHBIM KOJIMYECTBOM BellecTBa. I paduueckoe

MpeCTaBICHUE H30MPOIIECCOB: H30TEpMa, H30X0pa, n3o0apa.

TexHHueckue ycTpoHCTBa U MPAaKTHUECKOE MPUMEHEHHE: TEPMOMETP, OapoMeTp.
Tema 3.3 Copnep:xanne yue0HOro MaTepuajia OK 01
OcHOBBI Teopernueckoe o0yqeHne: OK 02
TEPMOAUHAMMKH. | TepvonuHAMHYECKas CHCTEMA. BHYTPEHHSS SHEPTUS TePMOIHHAMHYECKON CHCTEMBI M CTIOCOOHI €€ H3MEHEeHMs. KoIuIecTBO TEIOTE 1 OK 03

pabota. BHyTpeHH:s 3Heprus 0JHOATOMHOI'0 H/IeabHOTO Ta3a. Buapl Ternonepeiadn: TeMIOMPOBOIHOCTh, KOHBEKIIHS, H3ITydEeHHUE. OK 04

VaenpHas TEIIOEMKOCTh BellecTBa. KoIMuecTBo TEMIOTH IpH TemIonepeaade. OK 05

[onsiTre 06 annabarnoMm nponecce. I1epBolif 3aKOH TepMOIMHAMUKH. [IprMeHeHe IEPBOTO 3aKOHA TEPMOIMHAMMKH K H30IIPOLIECCaM. 2 OK 07

I'padmueckas uHTEpIIpeTast paboTH rasa.

Bropoii 3akon TepmoanHaMuky. HeoOpaTuMocTh MPOLEccoB B MPUPO/IE.

TennoBeie MamuHBL. [IpHHINTIEI ZEHCTBHUS TEIUTOBBIX MamnH. [Ipeobpa3oBanus SHEpTHH B TEIIIOBEIX MamtinHax. Koaddunert noaesnoro

nerictBus TerioBoi MamuHb!. L{uka KapHo 1 ero xosdduiuenT none3Horo aeiicTBrsa. DKOJOTHYECKUE TPOOIEMBI TeIIOHEPTETHKH.

TexHnueckue ycTpolCcTBa M NPAKTHYECKOE MPUMEHEHHUE: IBUraTellb BHYTPEHHETO CrOpaHusi, ObITOBOH XOJIOJUIIBHUK, KOHIUIIMOHED.

ITP Ne4 Pemenune 3amau o teme «MneanpHbIN Ta3y. Pemenne 3amaq ¢ mpoheCCHOHATLHOM HAMTPABIEHHOCTHIO 2




1 2 3 4
Copep:xanne yueGHOro matepuasa
Tema 3.4 TeopeTnyeckoe 00yyeHue: 2 0K 01
ArperarHbie [Mapoo6pazoBanue n koHAeHCanus. Vcrnapenue n kuneane. AGCOIIOTHAS M OTHOCHTENbHAS BIIAYKHOCTh Bo3ayXa. HackImieHHBIH Tap. OK 03
COCTOSIHUS VY aenpHas TemioTa mapooOpa3oBaHus. 3aBHCUMOCTD TEMIIEPATyPhl KUIICHUS OT TaBJICHUS. OK 05
BellecTBa. Teepmoe Teno. Kpucramnmmaeckue n amop¢HBIe Tena. AHH30TPOIIHS CBOUCTB KpUCTAILIOB. JKunkue kpuctaiisl. CoBpeMeHHBIE OK 07
da3oBbIe MaTepHuaisl. [[aBnenne u KpucTauM3anys. Y JebHast TeIUioTa miaBineHns. Cyomumanus.
nepexo/bl. YpaBHEHHE TEIUIOBOTO OajlaHca.
TexHuueckue ycTpoicTBa U MPAaKTUYECKOE MPUMEHEHHE: TUTPOMETP U MICUXPOMETP, KaTOPUMETP, TEXHOJOTUHU MOJTYUEHUS] COBPEMEHHBIX
MaTepHaoB, B TOM YHCJIE HAHOMATEPUAJIOB, 1 HAHOTEXHOJIOTHH.
Paszen 4 . DIeKTPOAMHAMHKA. 18
Tema 4. 1. Copepxanue yuefHOro MaTepuaJia 2
Jaekrpocratuka | Teopernueckoe o0yuenue: OK 01
OnexTpu3anys Tesl. DNeKTpUUYecKuil 3apsia. J[Ba Buaa 3JIeKTpUYECKHUX 3apsAaoB. [IpoBOAHMKH, MUAIEKTPUKU U TOJYNPOBOAHUKU. 3aKOH 8§ gg
COXpPaHEHMA IEKTPUIECKOT0 3apssa.
BsaumoneiictBue 3apsinoB. 3akoH Kynona. TouedHbIi aneKkTpudecKuit 3apsia. DiIeKTpruueckoe noje. HanpseHHOCTh 3JIEKTPUIECKOTO MOJIA. OK 04
[IpuHuMn cyneprno3uuuu 3AeKTPUUECKUX Noaei. JIMHUKA HanpsHDKEHHOCTH AJIEKTPUUIECKOTO TTOJIA. OK 05
Pabora cmn snekrpocrarndeckoro most. [loternuan. PazHocts moTeHuanoB. [IpoBOMTHUKY M TUDICKTPUKA B DICKTPOCTATHYSCKOM MOJIE. OK 07
JusnexTpudeckasi IPOHULIAEMOCTb.
OnextpoeMKocTh. KoHeHcaTop. DIeKTPOEMKOCTh IUIOCKOTO KOHIEHCATOpa. DHEPrusl 3aps>KEHHOT0 KOHJAEHCaTopa.
TexHuyeckue yCTpOWCTBa W NPAKTHUYECKOE INPUMEHEHHUE: DJIEKTPOCKOI, 3JIEKTPOMETP, 3JEKTpPOCTaTHUeCKas 3alluTa, 3a3eMJICHUE
AMEKTPONpUOOPOB, KOHACHCATOP, KOMMPOBAIBHBIN anmnapar, CTpyHHBIN IPUHTED.
Tema 4.2 Conep:xkanue yueOHOr0 MaTepHalia 2 OK 02
HocTostHHBI Teoperudeckoe oGy4yeHue: OK 03
DIEKTPUICCKUH | [TocrosHHbIIH JNEKTPUYECKUN TOK.. DJIEKTPUUECKUH TOK. Y CIOBHS CYIIECTBOBAHUS 3JEKTpUUECKOro Toka. Mctounuku toka. Cuna Toka. OK 04
TOK. [octosuublil Tox. Hampsokenue. 3akon Oma [u1sl y4acTka Lenu. DJIEKTPUUYECKOE CONPOTUBIIEHHE. Y IENbHOE CONPOTHUBIIEHUE BEILECTBA. OK 05
[HocnenoBarenvHOE, NapayuieabHOE, CMELIAHHOE COEAMHEHNE TPOBOAHHUKOB. OK 07
Pabora snexrpuaeckoro Toka. 3akoH Jxoys-JIeHia. MOITHOCTP AJIEKTPHYECKOTO TOKA.
DNEKTPOBIKYINAS CHJIAa ¥ BHYTPEHHEE COIPOTHBIICHHE HCTOYHHKA TOKa. 3akoH OMa Ui MONHOW (3aMKHYTOW) 3JCKTPUYCCKOW LICIH.
KopoTkoe 3ampIkaHme. DJIEKTPOHHAS MPOBOJMMOCTD TBEPABIX METANIOB. 3aBUCHMOCTH COINPOTHBICHHS METAUIOB OT TEMIEpaTyphl.
CBepXIpOBOIMMOCTb.
Toxu B pa3nmU4HBIX cpeaax. DISKTPUIECKUI TOK B Bakyyme. CBOMCTBA IEKTPOHHBIX ITYYKOB. 2 OK 01
Tema 4.3 HomynpoBonauku. CoOCTBEHHass W MpPHUMECHAs MPOBOJAUMOCTh MOIYHNPOBOIHHKOB. CBoicTBa p-N-mepexona. IloXynpoBOIHHKOBBIC OK 04
Toku B pUOOPBI. DIEKTPUICCKUN TOK B pPACTBOPAX M PACIUIABAX AIEKTPOIHUTOB. DJICKTPOTUTHICCKAS JUCCOIHUAIIHS. DIEKTPOIH3. OK 05
PASIHUHEIX DnexkTpuueckuil Tok B razax. CaMoCTOSTeNbHBIN U HeCaMOCTOATeNbHBIN pa3psaa. Monnus. [1nasma. OK 07
TexHuyeckue yCTpPOHCTBAa M IMPAKTUUYECKOE NPHUMEHEHHUE: aMIepMETpP, BOJIBTMETpP, PEOCTaT, UCTOYHHKU TOKa, 3JIEKTPOHArpeBaTesbHbIE
cpenax. MPUOOPBI, 3JICKTPOOCBETHTEIFHBIC MPUOOPHI, TEPMOMETP CONPOTHBICHHSA, BaKyyMHBIH JHON, TEPMHCTOPHI H (HOTOPE3HUCTOPHI,
MOJIYIPOBOIHUKOBBIH IMO/, TallbBAaHUKA.
ITIP Ne 5. Msmepenne DJIC 1 BHyTpEHHETO CONMPOTUBIICHIS HCTOYHHUKA TOKa. Pemienue 3a1a4q ¢ mpodecCuoHaIbHONW HaNpaBIeHHOCTHIO 2

KonTtponbnas pabora




Koabl komnerenumii, ,

HaumenoBanue O0beM | popMHPOBAHUIO KOTOPBIX
Copepsxanne y4eOHOro MaTepuajia, caMocTosTe1bHasg padoTa o0y4yarommxcs
pa3aejioB H TeEM 4acoB Ccrnoco0CTBYET 3JIEMEHT
NPOrpaMMbI
1 2 3 4

Tema 4.4 Copep:kanue yueGHOro MaTepuajia OK 01
MaruuTHoe noje. | Teopermueckoe odyuenne: 0K 02
OaexrpoMarauTH |[locTOsHHBIE MArHUTBHI. B3anMOIEWCTBHE MOCTOSHHBIX MATHHTOB. MarHuTHOe moje. BeKTop MarHMTHOW WHAYKUHH. [lpuHOuUM OK 03
asi HHAYKIUs. CYMEPNO3UIMN MATHUTHBIX Moyiel. JInHUK MarHuTHOW MHAYKIMKU. KapTuHa TUHUI MarHuTHOM MHAYKIMU MOJISL TOCTOSIHHBIX MarHUTOB. 2 OK 04

MarHuTHOE TOJIe MPOBOJHHUKA ¢ TOKOM. KapTwHa NHMHWN MHAYKIWHA MarHATHOTO IIOJIS JUTMHHOTO MPSIMOTO TMPOBOJHWKA M 3aMKHYTOTO OK 05

KOJIBIIEBOTO IIPOBOJHHKA, KATYIIKH ¢ TOKOM. OnbIT DpcTena. BzanMoaeiicTBre IPOBOIHUKOB C TOKOM. OK 07

Cura Ammepa, ee Moxynb 1 HampasieHue. Cuna JlopeHia, ee MOIysIh U HalpaBlieHHE. [IBIKeHHUE 3apsHKEHHOH YacTHIBI B OJHOPOIHOM

MarHUTHOM Tione. PaGora cwmmer JlopeHma. SIBneHWe SJICKTPOMAarHWTHOH WHAYKIUH. [lOTOK BEKTOpa MAarHWTHOH WHAYKITUH.

DNEeKTPOIBIKYINAS CHIIa HHAYKIINH. 3aKOH IeKTPOMarHuTHON nHAyKuuu Dapanes.

BuxpeBoe »snexTpuueckoe Iojie. DIEKTPOABMXKYIIAs CHIa HHIYKIMH B MPOBOAHMKE, IBIDKYIIEMCS IOCTYNAaTeIbHO B OJHOPOJHOM

MarHuTHOM mose. IIpaBmno Jlenma. MHAYKTHBHOCT. SIBIEeHHME CaMOMHAYKLHMH. OJEKTPOABIKYIIAs CHJIAa CaMOMHAYKIMHM. ODHEprus

MarHUTHOTO TOJIA KaTyIIKH C TOKOM.DJEKTPOMAarHUTHOEe Moje. TeXHHUecKHe YCTPOWCTBA M NMPAKTHYECKOE IPUMEHEHHE: IOCTOSHHBIC

MAarHUTHI, 3JI€KTPOMAarHUTHI, 3J1EKTPOBUraTelb, YCKOPUTEIH AJIEMEHTAPHBIX YAaCTHLl, UHIYKIIMOHHAS 11eYb.

IIP Ne 6 H3ydyeHue MarHUTHOIO IOJISl KATYLIKU ¢ TOKOM. MccrenoBanue neiicTBUS MOCTOSIHHOTO MarHUTa Ha paMKy C TOKOM 2

IIP Ne 7 HccnenoBanue sIBACHUSI SJIEKTPOMArHUTHON MHIYKIUH. 2

IIP Ne 8 Cuma Ammepa. Cuna Jloperna Permenue 3amau ¢ mpodeccroHambHON HATPaBICHHOCTRIO 2

IIP Ne 9 DnexrpoMarHuTHas MHAYKIHS. PenreHne 3aqad ¢ mpoeCCHOHAIBHOI HAIPaBICHHOCTHIO 2
Pa3nen 5. Koyie0anusi 1 BOJIHBI. 14
Tema 5.1 Copep:xanue yueGHOro MaTepuajia OK 02
Mexann4yeckne H | TeopeTnueckoe obydenue: OK 03

2

JIEKTPOMATHUTH |\ Ko rebarenbas cuctema. CBOOOAHBIE MEXaHMYECKHUE Konebanus. apMonnueckue konebanus. [lepuron, yacrora, amMiinTyaa u (asa OK 04
ble KoJIe0aHu. konebGannii. [IpyxHHBII MasTHUK. MaTeMaTHYeCKnii MasTHUK. Y paBHEHHE TapMOHUUYECKHUX Kosebanuii. [IpeBpamienne snepruu npu OK 05

rapMoHH4ecKux Kojebanusx. KonebarenbHblit KOHTYp. CBOOOHBIE 3JIEKTPOMAarHUTHBIE KOJieOaHus B HI€aIbHOM KOJIe0aTeIbHOM OK 07

KOHTYpe. AHAJIOTHS MEXKIY MEXaHHICCKHMH M AIEKTPOMarHUTHEIME KosieOanusmu. @opmyna ToMcoHa. 3aKOH COXpaHEHUS SHEPTHH B

UIeaTbHOM KOJIE0aTeIhbHOM KOHTYpE.

[IpencraBneHne 0 3aTyXaroMUX KOJcOaHUIX. BEIHYKICHHBIC MeXaHHUYCCKHUE KoeOanus. Pe3oHaHc. BrIHYKIEHHBIC 2IeKTPOMATrHUTHEIC

kosieOanus. [lepemennblit Tok. CHHYCOUIANBHBIN IEPEMEHHBIH TOK. MOIIHOCTh IEPEMEHHOT'O TOKA. AMILTUTYIHOE U ICHCTBYIOIIEE

3Ha4YeHHE CHUJIBI TOKa U HanpshkeHus. Tpanchopmatop. [IponsBoacTBo, mepeaada u HOTpeOICHIE AIEKTPUIECKON SHEPTHH. DKOJIOTHYECKHEe

PHCKH IIPH IPOU3BOJCTBE AIEKTPOIHEPruu. KynbTypa HCHOIB30BaHUS 3JEKTPOIHEPTHH B TIOBCEAHEBHON KU3HH.

TexHuueckue yCTpOWCTBA U MPAKTHUECKOE MIPUMEHEHHUE: 3JIEKTPUUECKUH 3BOHOK, TeHEPaTOp MEPEMEHHOTO TOKA, JIMHUH JIEKTPOIepeiad.

IIP Ne 10 MccnenoBanue nepeMeHHOro TOKa B LIETH U3 [IOCJIEI0BATEIbHO COEIMHEHHBIX KOHIEHCATOPa, KaTYIIKU U PEe3UCTOpa. 2

ITIP Ne 11 W3yuenue yctpoiicTBa u paboThl Tpanchopmaropa. Permenne 3amad ¢ mpodhecCHOHaTBHONW HANIPAaBIEHHOCTHIO 2




Koabl komMneTeHumii,

HaumenoBanmue pa3sjienon O6bem ¢opmupoBanuio
" TeM Copepxanue yuefHOro MaTepuajia, CaMoCTOATe/IbHAS padoTa 00y4aloIuXxcs wacoB | KOTOpLIX cmocoBeTBye
3JIEMEHT IPOrpaMMbI
1 2 3 4

Tema 5.2 Copepxxanne yuefHOro MaTepHaJia 2 OK 01
MexannaecKne u TeopeTnyeckoe 00y4yeHne: OK 02
3JIEKTPOMAarHuTHbie |MexaHnueckue BOJHBI, yCIoBHs pacnpocTpaneHus. Ilepuoa. CkopocTh pacnpocTpaHeHUs U JUyIMHA BOJIHBL. [lonepeyHble U NpoaoibHbIE OK 03
BOJIHBI. BOJHBL. MHTephepeHnus n tudpakiys MEXaHUIECKUX BOJH. OK 04

3Byk. CxopocTs 3ByKa. ' poMkocTh 3ByKa. Bricota ToHa. Tem0p 3ByKa. OK 05

ONEeKTPOMAarHUTHBIC BOJHBL. YCIOBUS M3JIydeHHsS OJIEKTPOMAarHUTHBIX BOJH. B3auMuas opueHtanus BektopoB E, B, v B OK 07

AJIEKTPOMarHUTHOM BosiHe. CBOMCTBA 3JIEKTPOMArHUTHBIX BOJIH: OTpa)KEHUE, MPEJOMIICHHE, NOIIpH3aLust, AUPPaKys, HHTePPEePECHIIHS.

CKOpPOCTb AJIEKTPOMArHUTHBIX BOJH.

[IIkaa 3eKTpOMarHUTHAIX BOJH. I[prMeHeHne 2JeKTPOMarHUTHBIX BOJIH B TEXHUKE U OBITY.

IIpuHUMNIB paguOCBsI3U U TeNeBUACHU. Paguonokamus.

DIEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYXKAIOLIEeH cpenbl.

TexHuyeckue ycTpoiicTBa M NPAKTUYECKOE NPUMEHEHHUE: MY3bIKaJbHbIE MHCTPYMEHTHI, YJbTPa3BYKOBas AMATHOCTHKA B TEXHHUKE M

MeIUIHE, pajgap, paAuolpPHEMHUK, TEIeBU30p, aHTeHHA, TenedoH, CBU-neus.

ITP Ne 12 HccnenoBaHue CBOMCTB IEKTPOMArHUTHBIX BOJIH: OTPaXEHHUE, PEIOMIICHHUE, OSIpU3aIiist, AudpaKiis, HHTephepeHIIUs. 2
Tema 5.3 Onruka. Conepixanue yuefHOro MaTepuaJia 2

TeopeTnueckoe 00ydeHne:

TI'eomerpuueckas ontuka. [IpsMosinHeiHOE pacpocTpaHeHHE CBETa B OJJHOPOIHOM cpeae. JIyu cBeta. ToueuHbIil HICTOUHUK CBETA.

OTtpakeHue cBeTa. 3aKOHBI OTPaKeHHS CBeTa. [locTpoeHne H300pakeHUH B TUIOCKOM 3epKalle.

[Ipenominenne cBera. 3aKOHBI MIPEJIOMIICHHUS cBeTa. AOCONFOTHBIN NOKa3aTeNb npeinomieHus. [lorHoe BHyTpeHHEE OTpaKeHHE.

[IpenenbHBIN yroy NOJHOrO BHYTPEHHETO OTPaXKEHUSI.

Hucnepcus cBera. CinoxxHblid coctaB 6enoro csera. Lier.Cobupartomune u paccenBaroniye JH3bI. ToHkas nuH3a. PokycHOe paccTosHHUE U

ONTHYECKasl CHila TOHKOH JIMH3EL [TocTpoeHne n3o0pakeHUi B COOMPAIOIINX U paccerBalonX JIMH3ax. PopMysia TOHKOH JHH3BI.

VBenuueHue, napaeMoe JMH30M.IIpenensl npuMeHuMOCTH T€OMETPUYECKOM ONITHKY.

Bomnnoas ontuka. MaTepdepennns ceeta. KorepeHTHBIE HCTOUHUKH. Y CIIOBUS HAOJIIOJCHUS MaKCHIMYMOB M MUHUMYMOB B

nHTEepEPEHIIMOHHOI KapTHHE OT IBYX CHH()A3HBIX KOTEPEHTHBIX HCTOUHUKOB.

Judpaxius ceera. AudpakimonHas penieTka. Y ciIoBue HAOMIOICHHS TTIaBHBIX MAaKCUMYMOB TIPH [1aIeHUM MOHOXPOMAaTHYECKOTO CBETa

Ha nqudpaknnoHHyro pemeTky. [lomspuzamus ceera. Texaudeckne ycTpoiicTBa U MpaKTHIECKOe MPIMEHEHHE: 0YKH, JyTa, (oToanmapar,

IIPOEKIIMOHHBIN anmapaT, MUKPOCKOII, TEJIECKOII, BOJIOKOHHAS ONITHKA, TU(PaKIMOHHAs PELIeTKa, TOJIIPOH/.

ITP Ne 13 ITocTpoenue n300paskeHUs IPEIMETOB B TOHKOM JINH3E. 2

W3mepeHue mokasaTens IpesioMIIcHHs cTekiia. BoiHOBBIe cBoOlcTBa cBeTa. Habmronenue audpakiyu, nHTepGEepeHINU | TOSPU3AIIH
cBeTa. MI3MepeHue JIMHBI CBETOBOW BOJIHBI.




Koapl komMneTeHumii,

HaumenoBanue O6bem ¢opmupoBanuio
O — Copepsxanne y4e0HOro MaTepHaJia, CaMoCTOsATe/IbHAs padoTa 00y4aloImuXxcs wac0B | KOTOpLIX cHOcoBeTBY e
3J1eMeHT HPOrpaMMbl
1 2 3 4

Paznen 6 KsanroBasi pusuka. 6 OK 01
Tema 6.1 Coaep:xanue y4eGHOro MaTepuaia OK 03
DJIeMEHThI Teoperuyeckoe oGy4yeHue: OK 05
KBaHTOBOI ®oroubl. Dopmyia [TnaHka CBsi3U dHEPrud HOTOHA C €r0 YaCTOTOM. DHEPTHsl U UMITYJIBC (HOTOHA. OK 07
ONTHKH OtkpeiTre 1 uccnenoBanue porodddexra. Ompitel A.I'. CroneroBa. 3akonsl hoTodddekTa. YpasHeHue DitHmTelHa 1711 GoTodPdeKTa.

"KpacHas rpanuna” goroaddexra. lasnenue ceera. Onbirel [1.H. JleGenena.

XuMu4deckoe neiicTBre cBera. TexXHH4ecKue yCTPOHCTBa M IPAaKTHIeCKoe IIpUMEHEeHUe: (POTOAIEMEHT, (POTOAATIHK, COJTHEUHas OaTapes,

CBETOIHOA.

ITP Nel4 ®oToaddexT. Pemenue 3amau 2

CamocrosrenbHas padota: «OCHOBBI CIIEIMAIBLHON TEOPUU OTHOCUTEIBHOCTHY. 2
Tema 6.2 Conep:kanue yueGHOr0 MaTepuaia OK 01
Crpoenne aToma. | TeopeTuueckoe odydenue: OK 03
ATOMHOE PO OKCIIepUMEHTEHI, JOKa3bIBAIOIINE CIOKHOCTh CTPOCHHUS siapa. OTKpEITHE pagroakTHBHOCTH. OMBITH Pesepdopaa mo onpeaencHuto cocTaBa OK 05

paaroakTuBHOro M3ydeHus. CoiictBa anbga-, 0eTa-, raMma-u3nydeHus. BiausHue paanoakTHBHOCTH Ha YXMBbIE OPraHU3MBI. OK 07

OTkpeITHE IPOTOHA U HelTpoHa. HykimonHas monens sapa ['eiizen6epra-MBanenko. 3apsan sapa. MaccoBoe yucio sapa. M30Tomsl.

Anpda-pacnan. DIeKTpOHHBIN U TO3UTPOHHEIH OeTa-pacnaa. ['amMmma-u3ydeHne. 3aKOH paHOaKTHBHOTO Paclaia.

OHeprus CBA3M HYKIJIOHOB B A1pe. Snepusie cunbl. Jledekt Macch sapa. 2

SAnepupie peaknuu. [leneHne u CHHTES saEp.

SAnepusiii peaktop. TepmosaepHblii cuaTe3. [Ipo6IeMbI 1 TEPCTIEKTUBHI SEPHON SHEPTETUKH. DKOJOTHIECKHE aCTIEKTHI SIEPHOM

SHEPTETHKH.

OneMeHTapHbIe YacTHLBL. OTKpBITHE TO3UTPOHA.

MeTtoap! HaOMIOASHNS U PETUCTPAIINH JIEMEHTAPHBIX YaCTHII.

OyHIaMeHTaTbHBIC B3aUMOACHCTBYS. EMUHCTBO PH3MUECKON KapTHHBI MHpA.

TexHMUECKHe YCTPOHCTBA 1 MPAaKTHUECKOE IPUMEHEHHUE: T03UMETp, kamepa Buibcona, siaepHbIif peakTop, aroMHas bomoba.

ITP Ne 15 HaGmroneHne TMHEHYATOTO CIIEKTPA. 2




Koabl koMneTeHIuii,

HaumeHnoBaHue O0Bbem ¢opMupoBaHuIo
pasieon u Tem Coep:xanue yueGHOr0 MaTepUalia, CAMOCTONTE/IbHASI Pa6oTa 00yYa0IUXCSE 4ACOB | KOTOPBIX CHOCOBCTBYET
3JIEMEHT MPOrPaMMbl
1 2 3 4
Pazpnest 7. DjieMeHTBHI ACTPOHOMHUHU U ACTPOPHU3UKH 2
Tema 7.1 Coaep:xkanue yueGHOro MaTepuaia 2 OK 01
JIeMeHThI Teopernueckoe o0y4eHue: OK 02
ACTPOHOMMHM U OK 03
acTpogu3NKN Dranbl pa3BuTHs acTpoHoMuH. [IpuKiIaHOe 1 MUPOBO33PEHUECKOE 3HAUCHUE aCTPOHOMUH. OK 04
Bun 3Be3gnoro He6a. Co3Be3aus, spKue 3Be3/1bl, MJIAHETHI, X BUAUMOE JIBIDKEHUE. OK 05
ConHeuHas cucTema. OK 07
Connue. ConHeuyHast akTUBHOCTh. Vcrounuk sHeprun ConHuLa U 3B€3d. 3BE3/bl, MX OCHOBHBIE XapaKTepUCTHKH. Jluarpamma
"CIEKTpaNbHbIN KJIacc - CBETUMOCTh". 3Be3]Ibl IVIABHOM MOCIENOBATENBHOCTH. 3aBUCUMOCTh "'Macca - CBETUMOCTB" IJIsl 3B€3] IVIABHOM
nocyeaoBareabHOCTU. BHyTpeHHee cTpoeHue 3Be3n. COBpEMEHHbIE NMPEICTaBICHHUS O MPOUCXOKIACHUH U sBosonnu CojHLA W 3BE3N.
DTaIlbl JKU3HU 3BE3/I.
Maieunsiii [TyTs - Hama anaktuka. [lonoxxenue u asmxenne Connna B ['anakruke. Tumel ragaktuk. Paguoranaktuku u kBa3apbl. YepHble
JIBIPHI B SIpax TalaKTHK.
Bcenennas. Pacimpenne Beenennoil. 3akon Xa60a. Paz6eranue ranaktuk. Teopus bonbmoro B3peiBa. PenukToBoe n3nmydeHue.
MacmtabHast cTpykTypa Beenennoit. MeraranakTuka.
Hepemennsie mpoGieMbl aCTPOHOMUH.
IIpomexyTounast JduddepeHnnpoBaHHEII 3a4eT
aTTecTanus 2
Bcero

72




3 YCJIOBUs PEATIN3ALIUU TPOT'PAMMBI JUCHUITJIMHBI
3.1. TpeGoBaHUS K MaTepUATHHO-TEXHUIECKOMY O00ECTICUCHUTO
Jlnst peanuzaruu porpamMmbl auctuiuimabl BJ1.05. @usnka umeercs ydeOHBIM KaOUMHET
o0mienpohecCHOHATBHBIX TUCIUIUTHH
O6opynoBanue y4eOHOT0 KaOUHETa!
—  IOCaJI0OYHBIC MECTA 110 KOJUYECTBY 00yUaroIInuXCs;
—  pabouee MeCTO IpenoaaBaTes;
—  CTPYKTYPHO-JIOTHYECKUE CXEMBI;
- 00001aro1e Ta0IULIbL;
- Ha0Op MPE3CHTAIINI;
—  y4yeOHO-METOJUYECKHI KOMILJIEKT.
TexHuueckue cpeacTBa 00y4eHHs] KOMITBIOTEP C JIMIEH3UOHHBIM IPOrPaMMHBIM 00€CIIEYeHHEM;
—  MYJIbTUMEIUANIPOEKTOD;

— DJKpaH.

Oo6opynoBanue Jadoparopuu 1 pabounx Mect J1a00paTOpHu:

— y4eOHBIE CTOJIbI U CTYJIbS;

— JnabopatopHoe  00OpyJIOBaHUE: YCWIMTEIId  TOKa; (hOTOIIEMEHTHI; MasiTHUKHU
JIEKTPOCTATUYCCKUH; OapomeTp; HaOOp JIym; mMpuOOpHI IS JEMOHCTpAlHH JU(PPAKIHA |
UHTEp(EepPEeHIINN CBETa; TEPMOMETPHI; TICUXPOMETPHI.

3.2. UudopmanuonHoe odecriedenne 00yueHus

3.2.1. OcHOBHBbIE HCTOYHHKH:

1. dmurpuena, B.JI. dusuka ans npodeccuil u crnenuanbHOCTEH TEXHUYECKOTO Mpoduis
[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 crenuaabHOCTEH TEXHUUYECKOTO MpOQuIs.
CoOopuuk 3amau [Tekcrt]: yueb. mocobue It 00pa3oBaT. YUPEKICHHH Had.ucCper.npod.
obpazoBanus/B.®. Imutpuesa.- M.: U3natenbckuii neHTp «Akagemusiy», 2020.-256 c.

3.2.2 /lonoTHUTEIbHbIE HCTOYHUKM:

1.Tpodumosa T.U., ®upco A.B. @usuka s mpodeccuii U CrenuaTbHOCTeH TEXHHIECKOTO U
€CTeCTBEHHO-Hay4yHoro mnpodwuneit: COopHHK 3amad: yueO. rmocoOue I CTYICHTOB
npodecCHOHANbHBIX ~ 00pa30BaTENbHBIX  OpraHM3alliii, OCBauMBalOIMX  HOpodeccuu U
crnenuaneHocTy CIIO. - M., 2017

2. Tpopumosa T.U., ®upcoB A.B. @uzuka ans npodeccuii U CHEUATEHOCTEH TEXHHYECKOTO U
€CTeCTBEHHO-HAy4HOTro nmnpodwmieil: Pemenus 3amau:  yueb. mnocoOue Juis  CTYAEHTOB
npoQecCHOHANBHBIX ~ 00pa3oBaTelbHBIX  OpraHM3allMi, OCBaMBalOUMX Mpodeccud U
crneraneHocTy CIIO. - M., 2016

3. ®upcoB A.B. ®usuka ans npodeccuid M CHENUATLHOCTEH TEXHHMYECKOTO W €CTeCTBEHHO-
HAay4yHOTO mpoduiei: ydeOHWK g CTYAEHTOB Npo(deccCHoHaIbHBIX 00pa30BaTEIbHBIX
opranuzanui, ocauBatomux npogdeccuu u cnenuansuoctu CIIO/mon pea. T.U. Tpodumosoit. -
M., 2017

DJeKTPOHHBIE U3aHUs (IJIEKTPOHHBIE PECYPCHI):



1. byxman, H. C. Ynpaxuenus no ¢usuke : yuebHoe nocodbue mns crno / 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. Canenkwuii, 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 : 35eKTpoHHO-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-
oubnmoreunas cucrema. — URL: https://e.lanbook.com/book/200378

3.2.3. UnTepHeT-pecypcebl

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

2. ®enepanbHbIN EHTP WHYOPMAITMOHHO-00PA30BATEIBHBIX 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 moptan "Poccuiickuii 001eo0pa3oBaTenbHblid TopTamy. - Pexxum moctyma:
http://www.school.edu.ru ;

5. EcrecTBeHHOHAYYHBIN 00pa3oBaTeNbHbIN MopTal. - Pexxum nocryma: http://en.edu.ru ;

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

7. 9BC «AlOykey:

Wzeprun O.T. ®@uzuka: yueonuk ans 10 kmacca . / 3.T. Useprun. - 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 / O.T. Uzeprun. -
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 ITOHATHS,
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 Pe3yIbTaToB TecTupoBaHus 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 SOHEPTrus
YaCTHI] BEIIECTBA, KOJTHIECTBO
TEIJIOThI, YJIEMEHTapHbII
3JIEKTPUYECKUN 3apsL;

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

U3MepeHus (PU3NIECKIX BETHIHH.

-Ha3bIBaeT NPUOOPHI IS
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-3Ne75

- OIEHKa M0 pe3yibTaraM MHpPOMEXYTOYHOM
aTTecranuu B hopme IK3aMeHa

33 cMmBIcT (PU3NIECKUX 3aKOHOB
KJIaCCHUYECKOM MEXaHHKH,
BCEMHUPHOI'O TATOTEHUS,
COXpaHEHMS YHEPTUH, UMITYJIbCa
1 3JIEKTPUYECKOTo 3apsia,
TePMOAUHAMUKH,
3JeKTPOMAarHUTHOM 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 NPHU
pelIeHnH TpapuIecKuX,
Ka4eCTBEHHBIX U aHATUTHYECKUX
3azad,

- IPAMEHSET MMOTyYCHHBIC 3HAHUS
B U3MCHEHHOW CUTYaIluu

- ohopmiIsieT TaOIUIIBI TIPU
CPaBHUTEILHOM aHAIN3E
3aKOHOMEPHOCTEN

- OIICHKA Pe3yJbTaTOB MO TEKYIIEMY
HaOJIOICHUIO 32 paboTOH Ha 3aHATHIAX,

- OIICHKA pe3yIBTaTOB eI TEIbHOCTH
oOygaromuxcs B npornecce BormonHeHUS [P 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 HaIPaBIICHHS
Pa3BUTHS PEYHOTO (IIOTA C
ydeToM M300peTeHni B 00macTu
TEXHUKH ¥ TEXHOJIOTHH.

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

- OIIEHKAa Pe3yNbTaTOB IO TEKYILIEMY
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-
OLICHMBAHME YCTHBIX U MMCBMEHHBIX PadoOT
oOygaromuxcs

- OLICHKA IO pe3yJIbTaTaM MPOMEKYTOUHOH
aTTecTaluy B popMe IK3aMeHa

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

OLIEHUBATH JJIOCTOBEPHOCTh
€CTECTBCHHO-HAYYHOU
nHpopmanny;

- yMeeT IOJIb30BaThCs
TaOJIMYHBIMH JaHHBIMH

- yMEeT YHUTaTh rpaduKu
JIarpaMMBbl

-HCIIOJNIB3YET CETh HHTEPHET UL
OBICTPOro AOCTYMA K HAYYHBIM
JTAaHHBIM

-ICIIONB3YeT HH(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 BHIOJIHCHUH
-OLICHKA PE3YJIbTATOB ACATEIHLHOCTH
00y4aromuXcs B MPOLECcCe BBIIOIHEHUS
npaktudeckux padot ITP Nel-TTPNel5

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

-OIIeHKa Pe3yJIbTaTOB MHIUBHYaIbHOTO
cobecetoBaHMsI O NPUMEHEHNHU TEOPETHYECKUX
3HaHUH B PAKTUYECKOH JSSATEIBHOCTH.

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

- IepeYHCIsAeT JOCTIKECHUS
HayKH, ONpeAeNseT Kakue U3 HUX
MOBIIMSUIM Ha Ka4EeCTBO
CYJOCTPOEHHS U CyIOBOXKICHUE,
- IOHUMAaTb BIUSHUS COLUAIIBHO-
SKOHOMHUYECKUX MPOLIECCOB Ha
COCTOSIHUE NIPUPOJHOMN U
COLIMANILHON CpeAIbl, 0CO3HAHHE
I00aIbHOTO XapakTepa
9KOJIOTHYECKUX TIPo0IeM;

-yMETh IIPOTHO3MPOBATH
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 hopme K3amMeHa

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 331a4 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 ¢ UCIIOIB30BAaHUEM
ITOPUTMOB PELICHUs 33134
- penraeT rpaduueckue,

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




MIPUBOJIUTH IPUMEPBHI,
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 SHEPIeTHKE;
Pa3IMYHBIX BUAOB
SJIEKTPOMAarHUTHBIX U3Iy4YeHHI
JUISL pa3BUTHS PaJHo 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
n300peTeHNid B 00IaCTH TEXHUKA
U TEXHOJIOTHH.

- IPUBOJUT TPOU3BOJILHBIE
MPUMEPHI HCTIOJIb30BAHUS
(hm3nveckoil HayKu B POQeCcChu.

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

-OIIEHKa 3a COCTaBJECHUE OMOPHOI0 KOHCIEKTa MO
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 3HAaHUHN
CaMOCTOSTEIIFHO OLICHUBATh
HHPOPMAIINIO, COACPKAIIYIOCS B
coobmennssx CMU, MaTepHeTe,
Hay4YHO-TIONYJISIPHBIX CTaThsIX.

-oTOupaeT HHPOPMAIHIO U3
Hay9HOT'O TEKCTa

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

- OLICHKA Pe3yJIbTaTOB JESITEILHOCTH
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, Tabnuue, popmyse;
U3MeEpSTh Psifl GUINUECKUX
BEJIMYNH, TPE/ICTABIISIA
Pe3yNbTaThl U3MEPEHUH C yIEeTOM
UX TOTPEUIHOCTEH

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

- U3MepseT psAx GUIHIECKAX
BEJINYWH, TIPEJICTABIISS
pe3yJbTaThl 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
JeATENFHOCTH NPUMEHUTEIBHO K
Pa3IMYHBIM KOHTEKCTaM;

- IEPEUYUCTACT JOCTUKCHUA
(hu3n9ecKoi HayKH,

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

- AaHAJIM3HUPYET HAIPABICHHS
pasBHUTHS pedHOTro (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,
OneHka pemreHus 3agad O WHAWBHUIYaJIbHBIM
kapToukaM 3Ne4 caMOKOHTPOJIb,

Or1eHKa YCTHBIX OTBETOB 0Oydarommxcs 3Ne7,
OueHka pe3ysbTaToB TecTupoBaHus 3Nel 8,
OmeHka 1O  pe3ynbTataM  MPOMEXKYTOYHOM
aTTecTanyu B (hopmMe IK3aMeHa

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

-yMeeT OpraHU30BBIBaTh padouee
MECTO

- coOirojlaeT mpaBWiia TEXHHUKU
0e30MaCHOCTH TIPH BBITOJTHEHHU
nabopaTopHbBIX PaboT.

- IPOBOJMT CaMOAHAIIN3
COOCTBEHHOH /IESITEIBHOCTH.

OreHka pe3yabTaToOB MO TEKyIIeMy HaOJII0ICHUIO
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,
UCIIONIb30BATh 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 pCUICHUA
MMOCTaBJICHHON 3a1aun

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

OK4 »ddexrrBHO
B3aUMO/ICHICTBOBATH U paboTaTh B
KOJUICKTHBE 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 HOCUTEISX
-oTOupaet nHpOpPMAIHIO U3
HAayYHOTO TEKCTa

-IPUMEHSET [TOJy4YEHHbIC 3HAHUS
B M3MEHEHHOHN CHUTYallnu

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

OrneHka pe3ylbTaToB TECTUPOBAHHA IO TEME:
«®Dusuka — HayKa 0 IPUPOLIE»

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: «MarHuTHBIHN
MOTOK» - B3aMOIIPOBEPKaA 3HAHUH,

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

OK7 CopeiicTBOBaThH
COXpaHEHHIO OKPYXKaIOIIeH
Cpeibl, pecypcocOepexeHuro,
IIPUMEHSTH 3HaHUS 00
W3MEHEHHUHU KJIMMATa, NPUHIUIIbI
OepexIIMBOTO MPOU3BOJICTBA,

3¢ (GEKTHBHO IEHCTBOBATH B
Ype3BBIYAHHBIX CUTYALUSX;

- IPUMEHSTH TOTyYCHHBIE
3HAHMSA U1 OOBACHEHUS yCIOBUH
MPOTEKaHUS (PUINUECKUX
SIBJICHUI B TIPUPOZE U ISt
NPUHATHUS PAKTHYECKUX
peleHnit B MOBCEIHEBHON KU3HU
Juist obecriedeHust 6e3011acHOCTH
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

IIPOMEKYTOUHOI




