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1. O0mass  xapakTepuCTHKa  NPUMEpPHOl  paldodeld  MporpaMmbl

001meo0pa3oBaTeJIbHOM JUCHUUIIMHBI «DU3HKA»

OobweoOpa3oBarenpHas qucHumuinHa «®dusnkay sBisercs 0053aTeIbHON YacTbIO
0011e00pa30BaTeIbHOrO IUKIa 00pa3oBaTeNbHON mporpammsl B cooTBeTcTBUH ¢ PI'OC
CIIO mno crmenuansHoct 23.02.09 ABromMaTHka ¥ TeleMEXaHHMKa Ha TPAHCIOPTE

(>KeNIe3HOJOPOKHOM TPAHCIOPTE), YTB. MpUKa3oM MuHHCTEpcTBa 00pa30BaHUs U HAYKH
P® ot 27.08.2024 Ne 608)

1.2. Ilesu u IJIaHUPYyeMble Pe3yJIbTAaThl 0CBOEHUS JUCHUILINHDI:
1.2.1. Heau TUCHUTLIAHBI:
Conepxanue mporpaMmMbl 00111e00pa3oBaTeILHON TUCIUIUIMHBI DU3UKa HAIPABICHO

Ha JIOCTIKEHUE CIICTYIOIMNX TIeIeH:

Conepxanue mporpaMmMbl 00111e00pa3zoBaTeIbHON TUCITUIIIMHBI DH3UKa HAPABJICHO
Ha JIOCTUKEHUE CJIETYIONTUX IIeJICH:

1. dbopmupoBaHre y OOy4YalOMIMXCS YBEPEHHOCTH B IIEHHOCTH OOpa30BaHUS,
3HAYUMOCTU (PU3UYECKUX 3HAHUH JIJIT COBPEMEHHOTO KBaTU(UIIUPOBAHHOTO CIICIIMAIIMCTA
MIPH OCYIIECTBICHUHU €T0 POGECCUOHATFHON A TEIbHOCTH;

2. (opMHpOBaHKE €CTECTBEHHO-HAYYHON I'PaMOTHOCTH;

3. OBJIaJIEHHE crienu(PUUECKON CUCTEMOMN (PU3NYECKUX TTOHITHI, TEPMUHOJIOTHEN
1 CUMBOJIMKOM;

4. OCBOEHHUE OCHOBHBIX (PU3NYECKUX TEOPUI, 3aKOHOB, 3aKOHOMEPHOCTEI];

S. OBJIAJICHANE OCHOBHBIMM METOJaMHM HAYYHOTO IIO3HAHMS  IPHUPOJBI,

UCIOJIb3yeMbIMU B (pu3uke (HabOtoeHNe, ONMCaHue, U3MEPEHHUE, BBIIBUKEHUE THIIOTE3,
MPOBEAECHUE FKCIIEPUMEHTA);

6. OBJaJICHUE YyMEHUSMHU O0O0pabaThiBaTh JIaHHBIC SKCIEPUMEHTA, OOBSICHATH
MOJTyYEHHbIC PE3YyJIbTaThl, YCTAHABIUBATH 3aBUCUMOCTH MEXKTy (PU3NMUECKUMU BETUYUHAM U
B HaOJIt0/1a€MOM SIBJICHUH, JI€JIaTh BHIBOJIBI;

7. dbopMupoBaHWEe yMEHUS pemarth (PuU3MYecKue 3aaadd pas3HbIX YpPOBHEH
CJIOKHOCTH,;
8. pa3BUTHE I[I03HABATEIBHBIX WHTEPECOB, MHTEJUIEKTYAJIBHBIX M TBOPYECKUX

CIIOCOOHOCTEW B mpoIlecce NPHOOPETEHHS 3HAHWKA C WCIHOJIb30BAaHUEM PAa3IMYHBIX
HMCTOYHUKOB HH(pOpMAIMM M COBPEMEHHBIX HH(POPMAIIMOHHBIX TEXHOJIOTHUH; yMEHUU
dbopmyupoBaTh U 000CHOBBIBATH COOCTBEHHYIO TTO3UIIUIO 110 OTHOIIEHUIO K (hPU3UYECKOU
uH(opMaIm, mojrydaeMoi U3 pa3HbIX HCTOYHUKOB,

Q. BOCITUTAHNE YYBCTBA TOPJIOCTHU 32 POCCUMCKYIO (M3UYECKYIO HAYKY.



OcoGeHHocTh (POPMHUPOBAHHS COBOKYITHOCTH 33]1a4 U3y4eHUS! (PU3UKH JJIS1 CUCTEMBbI
cpeaHero npodeccrnoHabHOr0 00pa30BaHMs 3aKJIIOYAETCsl B HEOOXOAMMOCTH pean3alun
npo¢eCCUOHAIBPHONW HAIPAaBIEHHOCTH pEIIaeMbIX 3anay, yuéra ocoOeHHocTed cdepbl
JESTENIbHOCTH OyAyIMX CHEUUAJINCTOB, IO3TOMY, IMPAKTUYECKH, B KaXKIAOM pasfele
MIPUMEPHON pabouell MpOrpaMMBbl, B COJEPKAHUM y4€OHOT0 MaTepuaa, NPUBEIECHbl TEMbI
MPaKTHYECKUX paboT, crmocoOcTByloMe Oojiee HArISIHOMY YCBOCHHIO y4eOHOTO
matepuana. IIpemomaBaTens BIpaBe CaMOCTOSITENBHO BBIOMpPATh (QOpMYy HU3yUCHHUS
MaTepuana: JeKIus, JEMOHCTpalHs YKCIEPUMEHTa, MpaKkTHieckas padboTa, MPaKTUKYM 10
PEILICHHUIO 3a/1a4 U IIp., @ TAKXKE [0 CBOEMY YCMOTPEHUIO IPOBOIUTh AEMOHCTPALIMOHHbIE U
nabopartopHble  paboOThl €  y4€TOM HMMEIOLIErocst 00OpyaoBaHUs  (OIpPEENsTh
IPOAOKUTEIBHOCTh JIAOOPATOPHOTO WJIM IPAKTUYECKOrO 3aHATUS, JOMOJHATH €ro
OPYTUMU BHJIaMH padOT: U3y4YE€HHE TEOPETUUECKOT0 MaTepHuaa, pelieHue 3aaad, padora c
TEXHUYECKUM TEKCTOM, TECTUPOBAHUE U TIP).

1.2.2. I[Inanupyemble pe3yabTaThbl OCBOCHHMS 001Ie00pa3oBaTEJIbLHOM

aucIUIIMHBI B c00TBeTCTBHH ¢ PI'OC CIIO u Ha ocHoBe ®PI'OC COO

O6mme kommeteHimu (ganee — OK) u nmpodeccroHaabHble KOMIIETEHIIMU (anee —
[1IK) ®I'OC CIIO B cOOTHECEHUH C JIUYHOCTHBIMHU, METAPEIMETHBIMUA U MPEIMETHBIMU
pe3yabTaramu o0ydeHust 6azoBoro ypoBHs (nanee — [TP6) ®I'OC COO mnpencraBieHbl B

TabIuIlE:



Kox v HaumeHoBanue

IInanupyemMble pe3yibTaTbl OCBOCHHS POrPaMMBbI IO TUCHHMIIJIMHE

CIIOCOOBI PEIICHUS
3agaq
podeCCHOHATEHON
e TeTbHOCTH
[PUMEHUTEITHEHO

K Pa3TUYHBIM
KOHTEKCTaM

TPYIOBOTO BOCITUTAHUS:
- TOTOBHOCTh K TpPYAy, OCO3HaHHME IICHHOCTH MACTEPCTBa,
Tpyaoooue;

- TOTOBHOCTh K aKTHUBHOHM IEATCIbHOCTH TEXHOJIOTHYCCKOM
1 COLMAIbHOM HAIPAaBICHHOCTH, CIIOCOOHOCTh MHUIIMUPOBATD,

[IaHUPOBATh U CaMOCTOSITENIbHO  BBINOJHATH  TaKykO
eI TEIbHOCTD;
- HWHTEpeC K pa3auuHbiM cdepaM  IpodeccHoHaTbHON
eI TENIbHOCTH,

- TOTOBHOCTb M CIIOCOOHOCTH K  00pa3oBaHUIO
1 caMO00OPa30BaHUIO HA MPOTSHKCHUH BCEH JKU3HH,

- YMEHUE TTPOTHO3UPOBATH HEOIATOMIPHATHBIC YKOJIOTHUSCKUE
MOCJICICTBHS MPEANIPUHUMACMBIX JTEUCTBHUH, MPEIOTBpAIIATh
WX,

MeTtanpeaMeTHbIE PE3yIbTaThl JOIKHBI OTPAXKATh:

OBJajicHie YHUBEPCATHHBIMU yUECOHBIMU TO3HABATEIIHHBIMH
e CTBUSMU:

a) 0a30BBIC JJOTUYECKUE JCHCTBHUS:

CaMOCTOSITCIIBHO dbopmynHpoBaTh M aKTyalIM3HpPOBATh
po0JieMy, pacCMaTpHUBaTh €€ BCECTOPOHHE, YCTaHABIMBAThH
CYILIECTBEHHBIH MPU3HAK WJIM OCHOBAHHS IS CpPaBHEHUS,
KJTacCHU(pUKAITIN U 000OIIEHHUS; OTIPENIeNIATh  IIeTHN
NMEesITeIbHOCTH,  3a/aBaTh MapaMeTpbl U KPUTEPUH  UX
TOCTHIKEHUS; BBISBIISTh 3aKOHOMEPHOCTH WM NMPOTHBOPEUYHS B
paccMaTpuUBaeMbIX  SBICHHSX; BHOCHTH KOPPEKTHUBBI B
eI TEIIbHOCTD, OIICHUBATh COOTBETCTBHE PE3YyJIbTATOB IICIISM,
OIICHUBATh PUCKH TOCIEACTBUN NI€ATEIHHOCTH; Pa3BUBAThH
KpeaTHBHOE MBIITUICHUE TIPY PEIICHUH KU3HEHHBIX TPOOIeM;

0) 6a30BBIE HCCIIEIOBATEILCKHIE ICHCTBUS:

(popmupyembIx O6umel )Z[uculzlr[JmHapHmeZ
KOMITETCHIM I
OK 01. BeiOupars JlMdHOCTHBIE ~ pe3yNbTaThl JOJDKHBI oTpakath B dactd [[IP6 1. CdopMupoBaHHOCTh TPEACTABICHUN O pOJH

U MecTe (U3MKH M acCTPOHOMHHU B COBPEMEHHOH Hay4HOMH
KapTUHE MHpa, O CHCcTeMooOpasyoueld poiau (HU3UKH B
pa3BUTUH €CTECTBEHHBIX HayK, TEXHUKHU
M COBPEMEHHBIX TEXHOJOTHH, O BKJIAIE POCCUICKUX
U 3apyOeXHBIX YYEHBIX-(QU3UKOB B pa3BUTHE HAYKH,
MOHUMaHHNE (PU3HMYECKOI CYIIIHOCTH HAOII01aeMbIX SBICHUIN
MUKpPOMHUpA, MaKpOMHUpPa M MEramupa; MOHWMaHHE pPOJH
ACTPOHOMHMHU B IPAKTUYECKOW JEATEILHOCTH YelOBEKa M
nanpHEHIIeM HayYHO-TEXHUYECKOM Pa3BUTHHU, POIH (PU3UKA
B dbopmupoBaHMM  Kpyrozopa H  (YHKIHMOHAIHHOM
IPaMOTHOCTH YeJIOBEKa /ISl PEIICHUs PAKTUYECKUX 3a/1a4;

[IP6 2. CdopMupoBaHHOCTP YMECHHH PACIO3HABATH
(buznueckue sBIIeHUss ~ (Tporiecchl) W OOBSACHATH
MX Ha OCHOBE U3YyYCHHBIX 3aKOHOB: PaBHOMEPHOE

U paBHOYCKOPEHHOE MPSIMOJIMHEITHOE IBUKEHUE, CBOOOTHOE
MajiecHue  Tell, JBWKEHHWE 10 OKPY)KHOCTH, WHepLus,
B3aMMO/IEIICTBHE TeJ, KoJeOaTeIbHOE IBUKEHHE, PE30HAHC,
BOJIHOBOE JBMXKeHME; Tu(y3usi, OpOYHOBCKOE IBUKEHUE,
CTPOEHME JKUAKOCTEH U TBEP/IBIX TeJl, U3MEHEHHE 00beMa Tel
Mpy HarpeBaHuM (OXJIAXJAEHHUH), TEIUIOBOE paBHOBECHE,
MCIIapEHNE, KOHJIEHCAlMs, IUIaBJICHHE, KpUCTAJUIM3aLu,
KHUIIEHNE, BIA)KHOCTh BO3IyXa, CBSA3b CPEIHEN KNHETHUECKON
PHEPIUU TEIUIOBOTO JIBM)KEHHUS MOJIEKYJT C aOCOIIOTHOM
TeMIepaTypoli,  TOBBILIEHWE JaBJ€HHUS Ta3za I[pU €ro
HarpeBaHUU B 3aKPBITOM COCY/JIE, CBSI3b MEKY TapaMeTpaMu
COCTOSIHMA ~ Tra3a B M30IpolLeccax; MIEKTpU3alus Tell,
B3alMOJIEIICTBHE 3aps110B, HATPEBAHUE IPOBOJIHUKA C TOKOM,
B3alMO/ICIICTBIE MarHUTOB, 3JEKTPOMAarHUTHAs WHAYKIMS,

}IeﬁCTBI/Ie MAaroMuTHOro I1oJids Ha HOPOBOJHHK C TOKOM H

1 O6ume pe3ymsTaThl COPMYITHPOBAHEI B COOTBETCTBHH C JIMYHOCTHBIMH M MeTampeaMeTHBIMH pesymbraTamu ®I'OC COO, B (opMupoBaHHH
KOTOPBIX YYacTBYeT 00IIeo0pa3oBaTeabHas JUCITUTIIMHA.
2 JluCLMITHHAPHEIE PE3yIbTaThl CHOPMYIUPOBAHBI U IPOHYMEPOBAHbI B COOTBETCTBUH C TPEOOBAHUAMY K IIPEAMETHBIM Pe3y/IbTaTaM 0a30BOr0 YPOBHS
(ITP6) ®I'OC COO (ITpukaz Munoopuayku Poccuu ot 17.05.2012 Ne 413 (pemaxuus ot 27.12.2023 r.).




- BIQJACTh HaBBIKAMH  y4eOHO-HCCIICIOBATEILCKOM
MIPOEKTHOM JIeATEIbHOCTH, HABBIKAMHU Pa3pelIcHUs MPoOJIeM;
- BBISIBJISITH MPUYUHHO-CIICICTBEHHBIC CBSI3H u
aKTyaJIM3UPOBATh 3aJ1a4y, BBIJIBUTaTh THIIOTE3Y €€ PEIICHHMS,
HAaXOOUTh  apryMEHTBl  JUIsl  JOKa3aTelIbCTBA  CBOUX
YTBEPIKICHUIA, 3a/1aBaTh napaMeTphI
U KPUTEPUU PEIICHHUS;

- AHANM3HUPOBATh TIONYYEHHBIC B XOJC PCIICHUS 3aJa4d
pe3yNbTaThl, KPUTUYECKU OIICHUBATh WX JOCTOBEPHOCTD,
MPOTHO3UPOBATh U3MEHEHHE B HOBBIX YCIIOBUSIX;

- yYMeTh T[IEPEHOCHTh 3HAHUS B II03HABATEIBHYIO
MPAKTUYECKYIO YaCTH KU3HEACATCIILHOCTH;

- YMETh HMHTETPHPOBATh 3HAHHUS U3 PA3HBIX IMPEIMETHBIX
obJacreii;

)51

u

- BbIABUI'aTb HOBLIC HICH, IMpcAjiaratb OpPUTHHAJIIbHBIC
IMOAXOJAbI U PCHICHU A,
- IMMPOABJIATH CIIOCOOHOCTD ux HCIIOJIB30BaHUs B

MO3HABATENIBHON U COIMAILHOM MPAKTUKE;
-IIPOSBIIATH CIIOCOOHOCTh M T'OTOBHOCTH K CaMOCTOATCIIbBHOMY
MOWCKY METOOB PELICHUS MPAKTUYECKUX 3a7au, IPUMEHEHHIO
Pa3IMYHBIX METOAOB IMO3HAHUA
-cTaBUTh U (QopMynupoBaTh  COOCTBEHHBIE  3aJayd B
06pa3OBaTCJ'II)HOI\/'I ACATCIBHOCTH 1 ) KU3HCHHBIX CUTYallUAX;
-BBISIBIISITD MIPUYUHHO-CIIEICTBEHHBIE CBSI3U
AKTYAJIM3UPOBATH 3a/lavy, BbIIBUT'ATh TUIIOTE3Y €€ PCIICHUA,
HAXO/UTh apryMeHTBhl A1 JIOKa3aTeNbCTBA  CBOMX
YTBEP>KJICHHM, 3a1aBaTh IapAMETPbI U KPUTEPUH PELICHUS;
AQHATM3UPOBATh  TOJYYEHHBIE B XOJE€ peIIeHUs 3a7auu
PE3YyIbTaTbl, KPUTUUCCKHN OILICHHUBATL HX OJOCTOBEPHOCTD,
MPOTHO3MPOBATh M3MEHEHHE B HOBBIX YCJIOBHSX; J/aBaTh
OLICHKY HOBBIM CUTYyallUAM, OICHHUBATH HpHO6p€T€HHBII71 OIIBIT,
pa3pabaThIBaTh MJIaH PEIICHUS MPOOIEMBI C YI€TOM aHaTu3a
MMEIOIIUXCS MaTEpPUAIbHBIX U HEMAaTEPUAIIBHEBIX PECYPCOB;
OCYIIECTBIISTH IEJICHANIPABICHHBIN MOMCK MEPEHOCa CPEACTB U
CrIoco0O0B JCHCTBUSA B MPO(ECCHOHATBHYIO CPEY;
YMCTb MEPCHOCUTD 3HaHUsA B MMO3HABATCIIbHYIO
U MIPAKTHYECKYIO 00J1aCTH )KU3HECSTEILHOCTH,

u

NBYDKYIIUCS 3apsil, JIEKTPOMArHUTHBIE KOJICOaHUs M BOJTHBI,
NPSMOJIMHEHHOE  PAaclpOCTpaHCHHWE CBETa, OTPAKCHHE,
MpeioMIIeHHne, WHTepepeHIus, TUGPAKIUS U MOJSIPU3AIHS

CBeTa, JaucrepcHus cBeTa; (OTOIIEKTpUISCKU 3P DEKT,
CBETOBOC JIaBJICHUE, BOSHHUKHOBEHHE JIMHEHYATOTO CIIEKTpa
aromMa  BOJOpPOJA, CCTECTBCHHas W  HMCKYCCTBEHHAas
PaMOaKTUBHOCTb;

[IP6 3. Brnanmenue OCHOBOMONATAIOMUMH  (PU3HMUYECKUMH
MOHATUSMH U BEIMUUHAMH, XapaKTePU3YIOIUMH (PrU3HYeCcKHe
MpoLecchl (CBS3aHHBIMU C MEXAHUYECKUM JBUKCHHEM,
B3alMOJICHICTBUEM TeEJl, MEXaHWYECKUMH KOJIEeOaHUSIMU U
BOJIHAMH; aTOMHO-MOJIEKYJISIPHBIM CTPOEHHUEM BEILECTBa,
TEIUIOBBIMU TIPOLIECCAMU; JJIEKTPUUYECKMM W MarHUTHBIM
[OJISIMU,  JJEKTPUYECKUM  TOKOM, SJIEKTPOMArHUTHBIMU
KOojeOaHUSMU U BOJHAMH; ONTUYECKUMHU SIBICHUSMU;
KBAaHTOBBIMU SIBJICHUSIMU, CTPOCHHEM aTOMa U aTOMHOTO s1pa,
PaZMOaKTUBHOCTBIO);  BJIAJICHME  OCHOBOIIOJIAratoIIMMHU
ACTPOHOMUYECKUMU HOHSTHUSIMH, MTO3BOJISIFOIIMMU
XapaKTepU30BaTh MPOLIECCHI, TPOUCXOIAIINE Ha  3BE3/aX,
B 3BE3HBIX CHUCTEMAaX, B MEXTaJaKTU4YECKOU Cpene;
NMBH)KEHHE HEOECHBIX TEJ, IBOJIIOINIO 3Be3] U BeceneHHOH;

[IP6 4. BrageHue 3aKOHOMEPHOCTSIMHM, 3aKOHAMHU H
TeopusiMu (3aKkoH BceMupHoro Tsarotenus, |, Il u Il 3akonbr
Hpr0TOHA, 3aKOH COXpaHEHUs] MEXaHUYECKON DHEPIUH, 3aKOH
COXpPaHEHMsI HMITYJIbCA, MPUHIUI CYNEPIO3ULUU  CHUJI,
[IPUHLIMII PABHOIIPABHOCTU MHEPLUAIBHBIX CUCTEM OTCUETA;
MOJIEKYJISIPHO-KUHETUUECKYI0 TEOpPUI0 CTPOCHHUS BEIIECTBA,
ra3oBbIC 3aKOHBI, IEPBBIM 3aKOH TEPMOJMHAMUKH; 3aKOH
COXPAHEHHUsI DJIEKTPUYECKOro 3apsiaa, 3akoH Kynona, 3akoH
Oma s ydactka nenu, 3akoH Oma Uil HOJIHON
DIEKTpUYeCKOM 1uenu, 3akoH Jxoyns - JleHma, 3akoH
PIIEKTPOMAarHUTHOW MHAYKLHHU, 3aKOH COXPaHEHUsS 3HEPIUH,
3aKOH TMPSMOJIMHEHHOTO pacHpOCTpaHEHHUsi CBETa, 3aKOH
OTPaXEHMsI CBETA, 3aKOH IPEJIOMJIEHUS CBETa; 3aKOH
COXPAHEHHUs YHEPTUH, 3aKOH COXPAHEHUs MUMIYJbCa, 3aKOH
COXpaHEHMsI DJIEKTPUUECKOTO 3apsiAa, 3aKOH COXPaHEHHS




YMETb HMHTEIpUpPOBaTh 3HAHUS M3 Pa3HbIX MPEAMETHBIX
oOJacTeii; BBIABUTaTh HOBBIE UJIEH, MIpearaTh OpUruHalIbHbIE
MOJAXO/bI U PEIICHHUS;

CTAaBUTH MPOOJIEMBI U 3a7a4d, JOMYCKAIOIINE aJIbT€pPHATUBHbBIC
pelIeHus

MacCcOBOI'O YHMCIa, MOCTyJaThl bopa, 3akOH pagroaKTUBHOTO
pacnazna); YBEpEHHOE UCIIOJIb30BaHUE 3aKOHOB U
3aKOHOMEPHOCTEH Npu aHanu3e (U3NYECKUX SIBICHUH U
[POLIECCOB;

[IP6 7. CdhopMUpOBAaHHOCTh YMEHHUS pEIIaTh pPAcCUYECTHHIC
3aJjauM C SIBHO 3aJIaHHONM (PU3UYECKON MOJIENbI0, UCIOIB3YS
¢u3nveckue 3aKOHBl M MPHHLUIBI, HAa OCHOBE aHAIM3a
YCIIOBUS 3a7jaud BbIOMpaTh (PU3UYECKYIO MOJENb, BBIICIATH
¢u3nveckre BeMMYUHBI U (HOPMYIBI, HEOOXOIUMBIE IS €€
pellieHus, MPOBOIUTh pacyeThl U OILIEHUBATH PEaJTbHOCTH
[I0JIyUEHHOI0 3HAa4YeHHUsl (PU3MUECKON BEIUYMHBI; pEllaTh
KaueCTBECHHbBIC 3aauu, BbICTpauBas JIOTUYECKH
HEIIPOTHUBOPEUYMBYIO LEMOYKY PACCYKICHUHM C ONOpPOM Ha

COBPEMEHHBIE CPE/ICTBA
MONCKa, aHaIM3a

W MHTEPIpETAINN
MH(pOpMaIU

1 HTH(POPMALIMOHHBIE
TEXHOJIOTUU

TUTs1 BEITIOJTHEHUS 337124
npodeccuoHaIbHOM
NesTeTbHOCTH

HAYYHOTO ITO3HAHMS:

- c(OpMHUPOBAHHOCTH MHPOBO33PEHMS, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO DPa3BUTHS HAayKH W OOLIECTBEHHOU
MIPAKTUKH, OCHOBAHHOTO Ha  Juanore KYJBTYP,
CIIOCOOCTBYIOIIETO  OCO3HAHMIO ~ CBOETO  MecTa B
MOJIUKYJIBTYPHOM MHUDE;

- COBEpLICHCTBOBAHME SI3IKOBOM M YMTATENIbCKOM KYIBTYpBHI
KaK CpeJCTBAa B3aUMOJICHCTBUS MEXIY JIIOJbMH U TMO3HAHUS
MUpa;

MerTanpeaMeTHbIe pe3yabTaThl JOJKHBI OTpakaTh: OBlajeHne
YHABEPCAJIHHBIMH YI€OHBIMH ITO3HABATEIIHLHBIMH JIEHCTBHUSIMU:
B) paboTta ¢ uH(popMaLuei:

- BJIaJIETh HaBBIKAMH TTOJTy4eHHsI HHOPMAIIMH U3 UICTOYHUKOB
pasHBIX THUIIOB, CAMOCTOSATEIBHO OCYIIECTBIATH IOMCK,
aHaM3, CHUCTEMAaTH3aIlMI0 W HMHTEPIPETaui0 HH(OpMaIH
Pa3NUYHBIX BUAOB U (POPM NPEICTABICHHUS;

- CO3[aBaTh TEKCTHl B PAa3IUYHBIX (GopMarax C y4eToM
Ha3zHauyeHUs WH(pOpMAIMU M IEeJIeBOW ayJAUTOpUH, BbIOMpas
ONITHMANBHYIO (OPMY IIPEACTaBICHHUS U BU3YaJIH3allnH;

M3yuyeHHbIE 3aKOHbI, 3aKOHOMEPHOCTH M  (U3UUECKHE
SBJICHUS
OK 02. cnonb3zoBath  JIMUHOCTHBIE PE3YJAbTAThI JOJKHBI OTpaXKaTh B yacTH LleHHOCTH [[IP6O 5. YMeHue yuuThIBaTH TpaHULbl [PUMEHEHUS

M3Y4YEHHBIX (PU3MUECKUX MOJENIel: MaTepuaibHasl TOuYKa,
MHEpLHaIbHas CHUCTEMa OTCYETa, MACaJIbHBIA Ia3; MOZIEIN
CTPOEHUS Ta30B, KXUIAKOCTEH W TBEPABIX TEJ, TOUYECUHBIN
DIIEKTPUYECKUH 3apsij, AepHas MOJEIb aTOMa, HYKJIOHHas
MOJI€]Ib ATOMHOTO sJipa MPU pelIeHnH (PU3NUECKUX 3ajay;
[1P6 9. CdopmHpoBaHHOCTH COOCTBEHHOH MO3MIIMU I10
OTHOIIEHUIO K (pru3nueckod MHQOpMaIM, MOJydyaeMond U3
pa3sHBIX HCTOYHUKOB, YMEHHUH HCHOJb30BaTh LU(POBBIE
TEXHOJIOTUU IS TMIOWCKa, CTPYKTYpHUPOBaHUS,
MHTEpIpETallud M TpEACTaBIECHUS y4eOHON U HayyHo-
MOMYJSIPHOM MH(GOpMaUK; pa3BUTHE YMEHUN KPUTUIECKOTO
aHaJIM3a MoyyaeMoi HHpopMauu




- OILICHUBATh JOCTOBEPHOCTb, IESTHTUMHOCTb HH(OpMAIUH, €€
COOTBETCTBHE NMPABOBBIM U MOPAIbHO-3THUECKUM HOpMaM;

- UCII0JIb30BaTh CpeacTBa MH(POPMALIMOHHBIX U
KOMMYHHMKAI[MOHHBIX TEXHOJIOTUN B PEHICHUH KOTHUTUBHBIX,
KOMMYHMKaTHUBHBIX M  OpPraHM3al[MOHHBIX  337ad  C
coOMI0ICHUEM TpeOoBaHU HSPrOHOMUKH, TEXHUKHU
0€30MaCHOCTH, TUTHEHBI, PecypcocOepeKeHHsl, MPaBOBBIX U
ATUYECKUX HOPM, HOPM HH(OPMALIMOHHON O€30MMacCHOCTH;

- BJIaJIETh HABBIKAMH PACIIO3HABAHUS U 3aIUTH HHPOpMaIU,
nH(OpPMAIIMOHHON 6€30MaCHOCTH JTUYHOCTH

OK 03.

[ LltanupoBaTh

1 pealln30BhIBATh
COOCTBEHHOE
poeCCHOHATLHOE 1
IMTUYHOCTHOE
[pa3BUTHE,
MpeaNpPUHUMATETHCK
VIO IeSITETbHOCTh

B
npodeccrnoHabHOM
cdepe,

MCTIOJIh30BATh 3HAHUS
10 IIPaBOBOM U
(buHaHCOBOM
TPaMOTHOCTH B
[Pa3IMYHBIX
PKIU3HCHHBIX
CUTYyaIHUsix

JIMYHOCTHBIE Pe3yabTAThI JOKHBI OTPaXKaTh B YaCTH TyXOBHO-
HPaBCTBEHHOI'O BOCITUTAHUSA:
- CIIOCOOHOCTh  OLIEHMBATh CUTYallUIO MU
OCO3HaHHbIE pELICHUs, OPUEHTHPYACh Ha
HPaBCTBEHHBIE HOPMBI U [ICHHOCTH;
- OCO3HaHUE JIMYHOIO BKJAJ B IIOCTPOCHHE YCTOMYMBOIO
Oyaymero;
MeranpenMeTHbIe pEe3yJIbTaThI JIOJKHBI OTpaXxarh:
OBtajieHre YHUBEPCATbHBIMH PETYISITHBHBIMH JICHCTBUSMU: a)
caMOOpraHu3aIus:
- CaMOCTOATEIbHO  OCYIIECTBISATH  I103HABATEIbHYIO
JesITeIbHOCTb, BBISIBIISITh pooIIeMBl, CTaBUTb
1 QopMyIUpoBaTh COOCTBEHHbIE 3a/ladyll B 00pa30BaTEIbHOU
NesITebHOCTH U )KU3HEHHBIX CUTYAIHUSX;
- CaMOCTOSITEJIbHO COCTaBIIATh IJIaH PELIeHUs MpOOJIeMBbl
C  y4eToM  HMEIOIIUXCS  PEecypcoB,  COOCTBEHHBIX
BO3MOYXHOCTEW U MPEAINIOYTEHHIM;
- IaBaTh OLIEHKY HOBBIM CHUTYAIIHsIM;
-pacIupsATh paMKH y4eOHOro IpeJMeTa Ha OCHOBE JIMYHBIX
[IPEAIIOYTEHUN;
- JlefaTh OCO3HAHHBIM BBIOOP, apryMEHTHUpPOBATh €ro, Oparhb
OTBETCTBEHHOCTH 3a PEIICHHUE;
-CIIOCOOCTBOBATh (DOPMUPOBAHUIO W TPOSIBJICHUIO HIUPOKOU
PPYIUIMK B pa3HBIX 00JIACTSX 3HAHHM, MOCTOSIHHO IMOBBIIIATH
CBOI 00pa3oBaTENbHBIN U KYJIBTYPHBIH YPOBCHB;
0) CAMOKOHTPOJIb:

MNPpUHHUMATDH
MOpPaAJIbHO-

[1P6 6. Bnasienue OCHOBHBIMH METOJJaMH HAyYHOTO TIO3HAHMSI,
MCIIOJIb3YEMBIMU B (PU3UKE: TPOBOAUTH MPSIMbIE U KOCBEHHBIE
M3MepeHusT (DM3MYSCKUX BEIMYWH, BBIOMpAs ONTHMAILHBIN
CIoco0 M3MEpEeHUsl U UCIONb3ysS M3BECTHBIE METO/BI OLIEHKH
[MOrPEIIHOCTEN  M3MEPEHUH, MPOBOJUTH  HCCIEIOBAHUE
3aBHUCHUMOCTEH  (PU3WYECKMX BEIUYHUH C UCIIOJIb30BAHUEM
MPSIMBIX U3MEPCHHM, OOBSICHATH TOMYYCHHBIC PE3yJbTaThI,
MCIIONB3YS (PU3MUECKUE TEOPUH, 3aKOHBI U TIOHATHS, U JIeaTh
BBIBOJIbI; COONIO/IATh MpaBwiia O0e30macHOro  Tpyaa  Ipu
[IPOBEACHUHT UCCIEIOBAaHNM B paMKax y4eOHOTO
PKCIIEPUMEHTa U y4eOHO- MCCIIeI0BATENbCKON e TEIbHOCTH
C UCTOJb30BaHUEM ITU(PPOBBIX U3MEPUTEIBHBIX YCTPOUCTB U
mabopaTOpPHOTO  0OOPYIOBAHMS; c(hopMUPOBAHHOCTH
MpeACTaBICHUI O MEeToJax TMOJIyYeHHS  Hay4HbIX
ACTPOHOMUYECKUX 3HAHMI




MCIIOJIB30BaTh TPHUEMBbl pe(IIeKCHU Il OIEHKH CHUTYyalluH,
BBIOOpA BEPHOTO PEIICHHUS;
- YMEeTb OILICHMBaTh PHUCKHM U CBOEBPEMEHHO IPUHUMATH
pEeIIeHUs TI0 UX CHIKEHUIO;
B) SMOLIMOHAIBHBIN HHTEJUICKT
- CTpeMJIeHHe K JOCTIKCHHMIO IEIH U YCIeXy, ONTHMH3M,
WHUIIMATUBHOCTh, YMEHHUE JEHCTBOBATb, MCXOJSl M3 CBOUX
BO3MOXKHOCTEH;
- CIOCOOHOCTH TOHUMATh SMOITMOHATILHOE COCTOSIHUE JAPYTHUX,
YUUTHIBATh €ro TMpU  OCYIIECTBIECHUH KOMMYHHKAIUH,
CIIOCOOHOCTH K COYYBCTBHIO M COTICPEIKUBAHUIO;
- CIIOCOOHOCTH BBICTPAMBaTh OTHOIICHUS C APYTUMU JIOAbMH,
3a00THTHCS, IPOSBISATH HHTEPEC U Pa3pemiaTh KOHPIUKTHI

OK 04. DddexktuBHO
B3aUMOJICIICTBOBATh U
paboTathb

B KOJUICKTHBE

1 KOMaH/Ie

JInyHOCTHBIE pe3yabTaThl JOJKHBI OTPAKATh B YACTU LIEHHOCTH
HAy4YHOTO [MO3HAHUS:
- OBJIQJICBaHME HaBBIKAMH  y4eOHO-UCCIIEIOBATENHCKOM,
MPOEKTHOM M COLMATIbHOM JIEATEIIbHOCTH;
MeTanpeaMeTHbIE PE3yIbTaThl JOJKHBI OTpakaTh: OBinageHue
YHUBEPCATHbHBIMH KOMMYHUKATUBHBIMH JCUCTBUSMHU:
0) COBMECTHas IS TEIIbHOCTb:
- TIOHMMaThb M MCIOJb30BaTh MPEUMYILIECTBA KOMaHIHOMN U
WHIUBUAYAIBHON paboThI;
- BbIOMpaTh TEMaTHKy M METOJbl COBMECTHBIX AECHUCTBUIl ¢
y4eToM OOILIMX MHTEPECOB U BO3MOXKHOCTEH Ka)KJOro 4jieHa
KOJUIEKTHBA,
- MPUHUMATh
OpPraHU30BbIBATH
1 KOOPAMHUPOBATH JIEUCTBUS MO €€ JOCTH)KEHUIO: COCTABIISATh
[UIaH JIEWCTBUM, pACIpenensTh pPOJIM C YYETOM MHEHHH
YIaCTHHKOB, 00CYXIaTh pe3yabTaThl COBMECTHOU PabOTHI;
-OLIEHMBAaTh KAa4e€CTBO CBOEr0 BKJIaJa M KaKIOTO y4acTHHUKA
KOMaH/Ibl B OOIIIUI pe3ynbTaT Mo pa3pabOTaHHBIM KPUTEPUSIM;
-IIpeAsiaraTb HOBBIE IIPOEKTHI, OLEHUBATh HAECHU C TMO3UIMH
HOBU3HBI, OPUTMHAJIBHOCTH, MPAKTUYECKON 3HAUYMMOCTH;
KOOPAMHUPOBATh U BBIOIHATH paboTy B YCIOBHSIX PeajbHOTO,
BHUPTYaJIbHOI'O U KOMOMHHPOBAHHOTO B3aUMOICHCTBHUS;

(S 78 COBMECTHOM JIeSITETbHOCTH,

[1P6 10. Osmmagenue ymeHusMH paboTaTe B TpYIIE C
BBIITOJIHEHUEM PA3JIMYHBIX COLMAIBHBIX POJICH, MIIaHUPOBAThH
paboTy rpynibl, PALlMOHAIBHO PACIPENEATh A€ATEIbHOCTD B
HECTaH/IApPTHBIX CUTYallUsX, acKBaTHO OLICHMBATH  BKJAJ
Ka>KI0T0 u3 Y4aCTHUKOB Ipynnsl B pelIeHue
paccMaTpuBaeMoi MpoOIeMbl




-OCYIIIECTBIIATh TIO3UTUBHOE CTPATETHYECKOE ITOBEICHHUE B
Pa3IMYHBIX ~ CHUTYyallUsiX,  MPOSBISATH  TBOPYECTBO  H
BOOOpaKeHUE, OBITh MHUITUATHBHBIM.
OBnajieHe YHUBEPCATbHBIMU PETYIISITHBHBIMU JICHCTBUSMU: T)
MPUHSITHE CeOsI U IPYTUX JIFOICH:
- NPUHUMATh MOTHBBI U apryMEHTHI JPYIHX JIOJCH TpU
aHaJN3e Pe3yabTaTOB JIEATEILHOCTH;
- IPU3HABATh CBOE MIPABO U MPABO JIPYTHX JIOACH HA OIIMOKU;
- pa3BUBATh CIIOCOOHOCTH MIOHUMATh MHP C TIO3HIIMU JPYTrOTO
4eJI0BeKa

OK 05 OcymiecTBasTh
YCTHYIO

Y TMCbMEHHYIO

KOMM YHUKAIUIO

Ha rOCYJapCTBEHHOM
s1361Ke Poccuiickoi
Denepaunn

C y4eTOM
ocoOeHHOCTEH
COIMAIbHOTO H
KYJIbTYPHOTO
KOHTEKCTa

JIugyHOCTHBIE  PE3YNbTATBl  JOJIKHBI YacTH
PCTETHYECKOTO BOCIIUTAHMA:
- 3CTETUYECKOE OTHOIICHHUE K MUPY, BKIIIOYAsi ICTCTHKY ObITa,
Hay4HOI0 M TEXHUYECKOr0 TBOPYECTBA, CIOpPTa, TpyAa M
00I1IECTBEHHBIX OTHOIICHUI;
B 00J1aCTH ATPHUOTUYECKOT'O BOCITUTAHMS ITPOSIBIIATD:
-IICHHOCTHOE OTHOIIIEHHE K TOCYIapCTBEHHBIM CHMBOJIAM,
MCTOPUYECKOMY M TPUPOJHOMY HACJIEAMIO, MaMsATHUKaM,
TpaguuusaM HapoaoB Poccum, nmoctmkenusiMm Poccun B Hayke,
MCKYCCTBE, CIIOPTE, TEXHOJIOTHUIX U TPYIE;
MeTtanpeaMeTHbIE pe3yabTaThl JOJKHBI OTpaxkaTh: OBlageHne
YHUBEPCATHbHBIMH KOMMYHUKATUBHBIMH JCHCTBUSMH:
a) oOuieHue:
- OCYIIECTBIIATh KOMMYHHKAITMH BO BCeX cepax KHU3HH;
- pacrio3HaBaTh HEBepOaTbHbBIE CPEACTBA OOIIEHUSI, TOHUMATh
3HAQUYEHHE COLUAIBHBIX 3HAKOB, PACIO3HABAaTh MPEANOCHUIKU
KOH(IMKTHBIX CUTYaIlMil ¥ CMATYaTh KOH(JIMKTHI,
- Ppa3BEepHYTO W JIOTUYHO H3JIaraThb CBOI TOYKY 3pPEHHS C

HCIIOJIb30BAHHUEM A3BIKOBBEIX CPEIACTB

OTpaxXatTb B

[IP6 1. CdopmupoBaHHOCTH NPEACTABICHUNA O POJIH U
MecTe (U3UKM M aCTPOHOMHHM B COBPEMEHHOW HaydyHOU
KapTHHE MHpa, O CHCTeMOooOpasyromei poin (U3HKH B

Pa3BUTHH €CTECTBEHHBIX HayK, TEXHUKUA U
COBPEMEHHBIX  TEXHOJIOTMM, O BKJIAJAE€ POCCUUCKUX U
3apyOeKHBIX  YUEHBIX-(DU3HKOB B  pa3BUTUE  HAYKH;

MOHMMaHUE (PU3NICCKOW CYITHOCTH HAOIIOAACMBIX SBICHUM
MUKpPOMHpaA, MakpoMupa W Meramupa; [OHHMaHHUE pOJIH
ACTPOHOMHUU B TPAKTUYECKON JEATETHHOCTH YEJOBEKa U
ManbHENUIIEM HAyYHO-TEXHUYECKOM Pa3BUTUH, POIU (DU3HUKH B
(hopMHUpPOBaHUH KPYro3opa U (PyHKIIHOHATILHON TPAaMOTHOCTH
YEJIOBEKA /ISl PEIICHUS] IPAKTUYECKUX 33124

OK 07. ConmeiicTBOBaTH
COXPaHCHHIO
OKpY)KaroIenl cpensbl,
[PECYPCOCOEPEIKEHUTO,
MPUMEHSITh 3HAHUS

00 H3MEHECHHUU
KJIUMAaTa, PUHITUTTBI

JIM4HOCTHBIE  pE3YNbTAThI
PKOJIOTHYECKOTO BOCITUTAHHUS:
- ¢()OpMHUPOBAHHOCTb HKOJIOTHUYECKON KYJIbTYphl, HOHUMaHHE
BIIMAHMUS  COLMAJIbHO-3KOHOMMYECKMX  IIPOLIECCOB  Ha
COCTOSIHUE MNPHUPOJHOM M COLUHMAIBHOM Cpelbl, OCO3HAHUE
I00ATBHOTO XapaKTepa IKOJIOTHISCKUX TPooIIeM;

- IUITAHUPOBAHUE U OCYIICCTBICHUE NEHCTBUN B OKPYKAIOIICH

JOJKHBI  OTpaXaTb B  YacCTU

[1P6 8. ChopMHUpPOBAaHHOCTH YMEHUS IPUMEHSTH MOJTyYEHHbIE
3HAHUS JUI OOBSICHEHUS YCIIOBHM NMpOTEKaHHUs (PU3MUECKHX
SBIICHWIA B TPUPOAE W IS TPUHSATHS TNPAKTHUECKUX
pelieHnii B IMOBCETHEBHOM  JKU3HU A OOecreueHHs
0e30macHOCTH TPH  OOpaIIeHUH C OBITOBBIMH MPUOOpaAMHU
M TEXHUYECKHMMM YCTPOICTBaMHU, COXPAHEHUS 3JI0POBbS H
COOITIOAEHNSI HOPM SKOJIOTHIECKOT0




OEePEIKITHUBOTO
[IPOM3BOJICTBA,

b dexTuBHO
MelCcTBOBATE

B UPE3BBIYANHBIX
CUTYaIHsIX

Cpelle Ha OCHOBE 3HAHUA LI YCTOWYMBOIO Pa3BUTHUS
4EII0BEYCCTBA;

AKTUBHOE HENpUATHE  JEHCTBUM, INPHUHOCAIIMX  BpENX
OKpYXKarOIIEH Cpee;
- AKTUBHOE HENpUATHE JEHCTBUM, IPUHOCALIMX BpPEL

OKpY>Kalolleu cpere;

- YMEHHUE NPOrHO3UPOBATh HEOJIATONPUSATHBIE KOJOTHUECKHE
MOCIIEACTBUSI MPEANPUHUMAEMBIX ACUCTBUIA, MPEIOTBPALIATh
1404

[IOBEJCHU B  OKpyXKawoued  cpene; IIOHUMaHue
HEOOXOAUMOCTH  MPUMEHEHHsI  JOCTIDKCHHHA  (U3UKU H
TEXHOJIOTHH ISl pAlMOHATIBHOTO IIPUPOAOIOIb30BaHUS

1K 1.1. Aganu3upoBath
PabOTy CTAHIIMOHHEIX,
[IEPETOHHBIX,
MHKPOIIPOLIECCOPHBIX U
ITMarHOCTUYECKUX CUCTEM
ABTOMATHUKU 110
[IPUHIUITHATIEHBIM
cxeMam.

1K 2.2. I[Ipon3BoauTh
pa30o0pKy, COOPKY U
PETYINPOBKY MPUOOPOB U
'YCTPOMCTB
CUTHAJIN3ALNH,
[EHTPpaIN3alii 1
OJIOKMPOBKH.

- BJAJeTb HaBbIKAMU  Y4€OHO-UCCIENAOBATEIILCKON U
MIPOEKTHOM J1eATeIbHOCTH, HABBIKAMHU Pa3pelIeHus mpooem;
- BBIABJIATH IMPUIUHHO-CIICACTBCHHBIC CBA3HU u

aKTyaJIM3UPOBATH 3aj1a4y, BBIABUIATh TMIIOTE3y €€ PEIICHUS,
HaXOIUTh apFYMCHTI)I JJIA JOOKa3aTcJIbCTBA CBOHUX
YTBEPIKICHHH, 3a1aBarb apaMeTpsI
U KPUTEPUU PELICHUS,

- aHaJII/I?;I/IpOBaTI) HOJ'IyT-IeHHBIe B XO0I¢C pCIIIeHI/DI 3a1a4u
pe3y.HbTaTI>I, KpI/ITI/ILICCKI/I OILICHHUBATh HX IIOCTOBCpHOCTI),
MPOTHO3UPOBATh U3MEHEHHE B HOBBIX YCIIOBUSIX;

- yMeTI) HepCHOCI/ITI) 3HAHUA B HOSHaBaTeJ'IBHyIO
MPAKTUYECKYIO YaCTH KU3HEICATEIILHOCTH;

- YMGTB I/IHTCFpI/IpOBaTI) 3HAHUS H3 paSHI)IX HpeI[MeTHI)IX
oOmacTeii;

n

[IP6 3. Bnagenue OCHOBOMONATAIOIIUMHE (PU3HUYECKUMHU
MOHATHSMH U BEIMYMHAMH, XapaKTePU3YIOIIUMH (U3NUECKHE
IIPOLICCChI (CB?IBaHHI)IMI/I C MCXaHUYCCKUM JBUXCHUEM,
B3aMMO/ICHCTBUEM TEJI, MEXAaHMYECKUMH KOJCOAHUSIMH U

BOJIHAMH,; ATOMHO-MOJICKYJIIPHBIM CTPOCHHEM BCHICCTBA,
TCIUIOBBIMU IIPOOCCCaMHU; OBJICKTPUYCCKMM HW MAIrduTHBIM
I1OJIAMU, SJICKTPUYCCKHUM TOKOM, OJICKTPOMAariuTHBIMHA

KOJIEOAHUSIMH U BOJIHAMH, OINTHYCCKHMMMH  ABJICHHUAMMU,
KBAHTOBBIMU SIBJICHUAMU, CTPOCHUCM aTOMa U aTOMHOTO Apa,
pa,Z[I/IoaKTI/IBHOCTLIO); BJIaACHUC OCHOBOIIOJIararomuMun
ACTPOHOMUHNYCCKUMU IIOHATUSAMU, MO3BOJIAIOIIIMMHA
XapaKTCPU30BaATh MPOLECCHI, TPOUCXOAAIIINC Ha  3BC3aaX,
B 3BC3IHBIX CHCTEMAX, B MEKTaJIaKTUIECKOM cpeac,
JIBHXKCHHUC HeOECHBIX TECJI, 3BOJIOIUIO 3BC30 U BCCHGHHOﬁ;

[1P6 5. Ymenue YUUTBIBaTb  TPAHULIBI
MPUMEHEHMSI U3YYEHHBIX (DU3MUECKUX MOJENEH:
MaTepuaibHasl TOYKa, NHEPLMAIbHAS CHUCTEMa OTCYETA,
WICATTBHBIN Ta3; MOJEIN CTPOCHUS Ta30B, KUIKOCTEH U
TBEPJABIX TEJ, TOYEUHBIN AJIEKTPUUYECKUH 3apsi, slepHast
MOJIETIb aTOMa, HYKJIOHHAs MOJIEJIb aTOMHOTO s7Ipa MpH

CIICHUH (pI/I3l/IquKI/IX 3aaad,




1. 2.CTPYKTYPA U COAEPKAHUE YYEBHOU JUCILUILIMHBI

2.1. O0bem yueOHOM QTMCHMILUIMHBI M BHABI Y4eOHOH padoThI

Bun yueOHo# padoTsl Oo0bem B
yacax

O01beM 00pa3oBaTe/IbHOI MPOrPaMMbI THCITUILTHHBI 144

OcHoBHoE cojiep:KaHHue 95

B T.4.

TEOpPETUIECKOe 00yIeHUE 51

1a00paTOPHBIC 3aHATHUS 26

[IpakTrueckue paboThI 16

CamocrosiTenbHas paboTa 19

IIpoMe:xxyToyHasi arTecTanus (IK3aMeH) 30




2.2. TemaTnyeckuii IJIaH U cojepxkanne yueOHou qnucuunianubl (YII)
2.2. TemaTnueckuii nJIaH U copep:xkanue yueonou aucuumimuasl OY/1. 11 ®PU3UKA

HaumeHoBaHue Coaep:xanue yueOHOro MaTepuaJia, JJadopaTopHble U IPaKTHYeCKHe PadoThl, Oo0bem dopmMupyembie
pa3iesioB U TeM HHIMBHUAYAJIBHBIH MPOEKT (eciiu npedycmompensvt) 4yacos o0mue u
npogdeccuoHaJIbHbIE
KOMIIeTEeHI[UH
1 2
3 4
Pa3znen 1. du3uka u MeTOAbI HAYYHOI0 NO3HAHUS
Coaeprxanue yueOHOIro MaTepuaJia: 2/0
®uzuka - Hayka o npuponae. HayuHble MeTonpl NO3HaHUS OKpyKawlero mupa. Poib
Tema 1.1 Beenenne 9KCIIEPUMEHTA U TEOPUU
B TIpoLIECCEe TMO3HAaHUS NPUPOABI. DKclepUMEHT B (usuke. MonenupoBaHue (U3NYECKUX )
. OK 03, OK 05; JI.1.-
SIBJIGHUH U MPOLIECCOB. 1162 M.1.-M.6.-
Hayunbie runote3sl. dusndeckre 3akKOHbI U TEOPUHU. | paHUIBI MPUMEHUMOCTH (PUIUUECKUX 2 S .
SAKOHOB. I1.1.1.; JIP2, JIP4,
. . JIP23, JIP30
[Tpuamun cootBeTcTBUs. Ponmb u MecTo Qu3uku B (HOPMHUPOBAHHH COBPEMEHHOW HayYHOU ’
KapTUHBI MUPA, B
MPAKTUYECKOU EATETbHOCTH JIFOJIEH.
Pasnen 1. Mexanuka 11/3
Conep:kanue y4eOHOro MarepuaJa:
Tema 2.1. Mexannueckoe 1BuxkeHre. OTHOCUTEIbHOCTh MEXaHUUECKOTO IBMKeHUsA. Cuctema oTcuera.
Kunemaruka Tpaektopus.
[lepemerienue, CKOPOCTh (CpesiHss CKOPOCTh, MTHOBEHHAsI CKOPOCTb) M YCKOPEHHE OK 01-OK 07: J1 -
MaTepHATbHOW TOYKH, UX JL.6.; M.l.-l\;l.6.'
IIPOEKIIMH Ha OCH CUCTEMBI KoopANHAT. CII0’KEHUE NEPEMEIIEHUN U CII0)KEHNE CKOPOCTEM. 2 1 1’ . 7IP2 HPZL
PaBHOMEpHOE HpaBHOYCKOpPEHHOE MpsIMOINHEHHOe JBHkeHue. ['paduku 3aBucumoctu ’ HP53 Hl;3 0 ’
)

KOOpJMHAT, CKOPOCTH, YCKOPEHUS,ITyTH U TIEPEMELICHHSI MATEPUAIIBHOM TOUKH OT BPEMEHHU.
CBoOoaHoe majeHne. Y ckopeHue cBOOOHOTO naieHus. KpuBoIMHEHOE TBIKEHUE.
JIBr>KeHHE MaTepUaIbHOM TOYKHU 110 OKPYKHOCTH € IIOCTOSIHHOM 110 MOJYJIIO CKOPOCTBIO.




VYrnoBas ckopocTb, JUHEHHas ckopocTh. llepuon W 4acToTa 0OpaIieHus.
LleHTpOoCTpeMUTENBHOE YCKOPEHHE

HpaRTn'{ecmle 3aHATHUHSA

IIpakTnyeckue padora

1.M3mepenne MrHOBEHHOM cKopocTu. MccnenoBanne COOTHOIEHUS MEXK Y ITyTIMM,

PO ICHHBIMHU TEJIOM 32

IIOCJIEZI0BATEIbHBIE PABHBIE NPOMEXYTKH BPEMEHHU IIPH PAaBHOYCKOPEHHOM JIBUJKEHUH C
Ha4yaJbHOU

CKOpPOCTBI0, paBHOH HYMO. M3yueHue IBUKEHUS IapUKa B BA3KOW KuAKocTU. M3yuenune
JBYDKEHUS Teja, OPOIICHHOTO TOPU30HTANIBHO.

2.TexHuueckue yCcTpOWCTBA U IPAKTUYECKOE IPUMEHEHUE: CIIUIOMETP, IBUKEHUE CHAPSOB,
LIETTHbIEC UEPEMEHHBIE ITepeadn. TeXHUYEeCKHUEe yCTPONCTBA U IPAKTUYECKOE IPUMEHEHHUE:
MOJIIUITHUKY, IBHYKEHUE

CamocrosiTesibHas padoTa: yueOHUK,3a/1a4H.

Conep:xanue y4eOHOro MaTepuasia

Tema 2.2
JAnnamuka

[Ipuaiun otHocutensHOcTH [amunes. Ilepswiii 3akoH HproToHa. MHepuuanbHblE CUCTEMBI
orcuera. Macca Ttena. Cuna. Ilpunnun cynepmno3uiuu cwi. Bropoii 3akon HeroToHa st
MaTepuaabHOI Touku B MHepuuanbHoi cucreme otcuera (MCO). Tpetnit 3akon Heiotona amns
MaTepuaIbHBIX TOUEK. 3aKOH BceMUpHOro TiaroteHus. Cumna tspkectu. [lepBas kocMuueckas
ckopocTbh. Cuna ynpyroctu. 3akos ['yka. Bec tena. Tpenue. Buasl TpeHus (TOKOsI, CKOJIBKEHUS,
kauenust). Cuna tpenus. Cyxoe Tpenue. Cuia TPEHUsI CKOJBKECHHS M CWJIa TPEHHUS TTOKOSL.
Kosddunment tpenus. Cuna CONpPOTUBICHHS TpPH ABMKCHUU Tela B SKUIKOCTH WIH
rase.

[ToctynatensHOe W BpaliaTteiabHOE BMKEHHE aOCONIOTHO TBEPAOrO Telna. MOMEHT CHIIbI
OTHOCHUTENBHO OCH BpaieHus. [1nedo cuibl. YcnoBus paBHoBecHs TBepioro tena B MCO

HpaKTI/I‘-ICCKI/IC 3aHATUA

OK 01-OK 07; JI.1.-
JI.6.; M.1.-M..6.;
I1.1.1.; JIP2, JIP4,
JIP23, JIP30

3. IlpakTtuueckue paboThl: M3yueHue nBukeHus Opycka MO HAKJIOHHOW IUIOCKOCTH TMOJ
JNEUCTBUEM HECKOJIBKUX CHJI. TEeXHHYECKHE YCTPOWCTBA U IIPAKTHUYECKOE IPUMEHEHUE:
MTOAIINITHUKY, IBUKEHUE UCKYCCTBEHHBIX CIIYTHUKOB
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CamocTrosiTejibHasA padoTa: yueOHUK,3a/1a4H.

Conep:xanue yueOHOro MmaTepuajia

Tema 2.3
3aKoHBI COXpaHeHUs

Mexanunueckas pabota U MomHocTh. KuHetnueckas sueprus. [loteHuumanbHas s3ueprus. 3aKoH
COXpaHEHHS MEXaHWYECKOH sHepruu. Pabora CHIIbI TSHKECTH U CHIIBI ynpyroctu. Ilpumenenue
3aKOHOB cOXpaHeHus. lcrosb30BaHME 3aKOHOB MEXAHMKH s OOBSICHEHUS JBHKCHUS
HEOECHBIX TeN M JUISl Pa3BUTUS KOCMHYECKHX HCCIECIOBAHUHN, TPAHHIBI HPUMEHHUMOCTH
KJIaCCHUYEeCKOM MexaHuKu. Mmmynbc MarepuanbHOM TOYKM (Tena), CUCTEMbl MaTepUalbHbIX
TOoueK. MIMImynbC CUIIbI M MN3BMEHEHNE UMITYJIbCA Tela. 3aKOH COXpaHEeHMsI UMITyJbca. PeakTuBHOE
npwkenue. Pabora cunbl. MomHocTh cuiibl. KuHeTnueckass 3Heprusi MarepuaabHOM TOUKH.
Teopema 00 u3MeHeHuM KuHeTH4Yecko »Hepruu. IloreHuunanbHas sHeprus. [loTeHunanbHas
SHeprus ynpyro JehopMUpOBaHHOM mnpyxkuHbl. lloTeHuManbHas sHeprus Ttena BOIM3M
noBepxHocTH 3emid. lloTeHIManbHbIE W HEMOTCHUUANbHbIE CHiIbl. CBs3p  PabOTHI
HENOTECHLUUAIbHBIX CHUJI C U3MEHEHHUEM MEXAHUYECKON DHEPIUH

CUCTEMBI T€Jl. YIIPYTHE U HEYNPYIHUe CTOIKHOBEHUS

OK 01-OK 07; JI.1.-
JI1.6.; M.1.-M..6.;
I1.1.1.; JIP2, JIP4,
JIP23, JIP30

[IpakTueckue 3aHgaThs

OK 01-OK 07; JI.1.-
JI1.6.; M.1.-M..6.;
I1.1.1.; JIP2, JIP4,
JIP23, JIP30

IIpakTnyeckas padora

4 VIzydenwne CBsI3M CKOPOCTEH TeJl IpU HEeynpyrom yaape. VMccnenoBanue cBsi3u pabOThI CHITBI
C U3MEHEHUEM MEXaHWUYECKOM SHEPTUH Tela.

5. TexHudeckne yCTpONCTBA U MMPAKTHYECKOE TPUMEHEHNE: BOJOMET, KOMEp, PYKUHHBIN
MUCTOJIET, IBUKEHNE UCKYCCTBEHHBIX CIYTHUKOB U PAKET.

CamocrositesibHas padora:
Y4eOHHK,3a/1auH.

Pa3nea 3.MoaekyasipHasi u3nka 1 TEPpMOJAHMHAMHUKA

11/3
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Tema 3.1

OcHOBBI
MOJIEKYJISIPHO-
KHHETHYeCKOH Teopun
ra3oB

Conep:kaHue marepuaja

OCHOBHBIE IIOJIOKEHHUS MOHCKYHHPHO-KHHGTHHGCKOﬁ TCOPHU U HUX OINBITHOC O6OCHOBaHI/Ie.
bpoynoBckoe aBmxkenue. [duddysus. Xapaktep ABMKEHHS M B3aUMOJCUCTBUS YaCTHUI]
BelecTBa. MoOJENU CTPOEHUSI Ta30B, JKUIKOCTEH M TBEPIABIX TEN M OOBSICHCHHE CBONCTB
BElIECTBAa HAa OCHOBE ATHX Mojeneld. Macca u pasmepsl Mojekynl. KomudecTBo BellecTBa.
[TocTostnnass ABoranpo. TermoBoe paBHoBecue. Temmeparypa u ee wusmepenue. Illkana
temneparyp Llenbcus. Mopens wuaeanpHoro raza. OCHOBHOE ypaBHEHHE MOJIEKYISIPHO-
KMHETUYECKOM TEOpHM MJI€albHOrO rasa. AOCONIOTHas TemIiepaTypa Kak Mepa CpenHein
KHHETUYECKOW SHEPruu TEIUIOBOro ABMKEHHs uacTull rasza. [llkama temmneparyp KenbBuna.
l"a3zoBbie 3akoHbl. YpaBHeHne MenneneeBa- Knaneiipona. 3akon Jlamerona. M3ompoueccor B
UJeaIbHOM Tra3e C MOCTOSHHBIM KOJIMYECTBOM BEIIECTBA.

I'paduueckoe nmpeacTaBiIeHnEe H30MPOIIECCOB: U30TepMa, H30X0pa, n3o0apa

HpaKTI/IquKI/IC 3aHATUA

IIpakTnyeckas padora

6.13mepenne Macchl Bo3ayxa Ki1accHO# komHate. MceaeqoBanue 3aBUCUMOCTH MEXKITY
napaMeTpamMH COCTOSIHUS pa3peKEHHOT0 Traza. TeXHHuYecKre yCTpOHCTBa U IIPAKTHIECKOe
IIpUMEHEHHE: TepMOMETp, OapomMeTp

OK 01-OK 07; JI.1.-
JI1.6.; M.1.-M.6.;
I1.1.1.; JIP2, JIP4,
JIP23, JIP30

JlabopaTopHbie padoThbI:
1. W3yuenune uzobapHOro mponecca (ombITHas mpoBepka 3akoHa [eii-Jltoccaka, boins -
MapuotTa)

CamocrosiTesibHasi padoTa: yueOHUK,3a/1auH.

Tema 3.2
OcCHOBBI
TEePMOAUHAMMKH

Buytpennss sHeprus. Pabota u teronepeaaya. KonndectBo TemioTsl. Y paBHeHUE
TertoBoro Oananca. [lepoe Havanmo TepmMoauHaMuku. AradaTHbIN Tiporiecc. Bropoe Hauano
tepmoauHamuku. Ternossle npuratenu. KI1/] remmoBoro neurarens. OxpaHa npupomsl.
TepmoauHaMuueckas cuctemMa. BHyTpeHHsIS SJHEpTUs TEPMOIUHAMUYECKON CUCTEMBI U
crocoObl ee n3MeHeHus. KonndecTBo TerioTsl ¥ pabota. BHyTpeHHss SHEprusl 0JHOATOMHOTO
HJIeaIbHOTO0 Ta3a. Buasl Termmonepenayun: TEMIONPOBOIHOCTh, KOHBEKIUS, U3ITyYCHHE.

VY nenpHas TEMI0EMKOCTh BemiecTBa. KoanuecTBo TemnoTel npu Temonepenaye. [Tonarue 06
anuabaTHOM mpouecce. [lepBbiif 3akoH TepMoauHamMuKu. [IprMeHneHue nepBoro 3akoHa
TEPMOJIMHAMUKH K n3omnporieccam. I'papuueckas mHTEprnpeTanus padoTsl raza. Bropoi 3akoH

OK 01-OK 07; JI.1.-
J1.6.; M.1.-M..6.;
I1.1.1.; JIP2, JIP4,
JIP23, JIP30
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TepMoauHAaMHUKH. HeoOpaTuMocTs mpomeccoB B mpupoje. TerioBble MallvHBL
[TpuHtunsl  eicTBUS TEIUIOBBIX MamiuH. [IpeoOpa3oBaHus PHEPTUU B TEIUIOBBIX MAaIlIWHAX.
Koaddumnuent nosesHoro nercTBust

terioBoi MamuHbL. L{ukia KapHo u ero koaGuuueHT mnoyie3Horo J eCcTBUs. DKOJIOTHYECKHIE
npo0IeMBI TEIUIOIHEPTeTHKY. TeXHNYecKne ycTpoicTBa U MPaKTHYECKOE IPUMEHEHHE:
JIBUTaTeNlb BHYTPEHHETO CrOpaHusi, OBITOBOW XOJIONMIBHUK, KOHIUIIMOHED

JlaGopaTopHas pabora
2. V3mepenne yienbHOM TEI0EMKOCTH

CamocrosiTesibHast paboTa:yueOHUK,3a/1a4H.

Tema 3.3

ArperatHblie
COCTOSIHMS BellleCcTBA U
(¢azoBbie nepexoanl

Conep:xanue y4eOHOro MaTepuasia

[TapooOpazoBanue u KoHmeHcanus. Vcmapenue u KuneHne. AOCOTIOTHAS M OTHOCHTEIbHAS
BIQXKHOCTh BO3ayxa. HaceleHHbli map. Y ienbHas TerioTa mapoodpa3oBaHus. 3aBUCUMOCTh
TeMIlepaTypbl KUMEHUs1 OT AaBieHus. TBepmoe Teno. Kpucrammuyeckue u amopdHbIe Tena.
AHM30TpOnUsL CBOMCTB KpucTauioB. Kuakue Kpuctauibl. COBpEeMEHHbIE  MaTepualbl.
[InaBneHne u Kpuctaumszauus. YJenbHas TEIUIOTa IJIABICHUS.

Cyb6numarus. YpaBHeHHE TEIUIOBOTO OanaHca

JlabopaTopHble padoThI:
2. OnpeneneHue BIaXXHOCTH BO3AYyXa.

IIpakTnyeckas padora

7.IlpakTuueckas pabora: TexHHUYecKue yCTPONCTBA U MPAKTUUECKOE TPUMEHEHHE: TUTPOMETP
U TICUXPOMETP, KAJIOPUMETP, TEXHOJIOTMH MTOJIyYE€HHSI COBPEMEHHBIX MaTEPUajIOB, B TOM YHUCIIE
HAaHOMAaTepHaJIOB, 1 HAHOTEXHOJIOTUU

CamocrosiTe/ibHasi padoTa: yueOHUK,3a/1auH.

OK 01-OK 07; JI.1.-
JI1.6.; M.1.-M..6.;
I1.1.1.; JIP2, JIP4,
JIP23, JIP30

Pasnen 4. DiieKTpoaMHAMHUKA

27/3

Tema 4.1
DneKTpocTaTuKa

Conep:xanue y4eOHOro MaTepuajia

DnexTpu3anus Tea. DIeKTpudeckuil 3apsan. /IBa Buaa snekTpuyeckux 3apsanos. [IpoBoaHukwy,

10
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OUDJIEKTPUKA M TOJIYIPOBOJHUKH. 3aKOH  COXPaHEHHUs  DIIEKTPUYECKOro  3apsja.
B3aumopeiictBue 3apsinoB. 3akon Kynona. TodeuHbIi 3eKTpUYECKUN 3apsl. DICKTPUIECKOE
nosie. HampsikeHHOCTB aiiekTpudeckoro nodst. [IpuHIun cynepno3uimu 3MeKTPUUeCKUX MOJIEH.
JIvHMM HANPSHKCHHOCTH 3JIEKTPUYECKOro moiiss. Pabora cuil 3IeKTPOCTATHYECKOrO TIOJIS.
[Torenuuan. Pasnocts moteHimanoB. [IpoBOJHUKK U JUAJIEKTPUKU B 3JIEKTPOCTATHUECKOM
nosie. Jluanekrpudeckasl MPOHULAEMOCTh. DJIEKTPOeMKOCTh. KoHieHcaTop. DIeKTpOEeMKOCTh
IJIOCKOT0 KOHIEHCAaTOopa. DHEprusl 3apsHDKEHHOT0 KOHJIEHcaTopa.

[IpakTrueckue 3aHATHS

[IpakTnueckas padbora

8.M3mMepeHue 31EKTPOEMKOCTH KOHJEHcaTopa. TeXHWYecKue YCTPOMCTBa W MPAKTHUECKOE
IPUMEHEHHE: 3JIEKTPOCKOI, 3JIEKTPOMETpP, UIEKTPOCTAaTHYECKas 3allluTa, 3a3eMJICHUE
AIIEKTPONIPHOOPOB, KOHJICHCATOP, KOITMPOBAJIBHBIN anmapaT, CTPYHHBIA IPUHTEP

JlabopaTopHble padoThI:
3. Onpenenenue AIeKTPOEMKOCTH KOHJEHCATOpa

OK 01-OK 07; JI.1.-
JI1.6.; M.1.-M.6.;
I1.1.1.; JIP2, JIP4,
JIP23, JIP30

CamocTosiTe1bHAst padoTa: ydeOHUK, H300pa3uTh rpauuecKy KapTHHBI SJIEKTPUIECKUX
MOJIEH pa3NUYHbBIX CUCTEM 3aps/iOB

Tema 4.2

3aKOHBI IOCTOSIHHOTO
TOKA. DJICKTPHUYCCKH I
TOK B Pa3JIMYHBIX
cpenax

Conep:xaHue y4eOHOT0 MaTepHaJia:

DNEKTPUUECKU TOK. Y CIIOBUS CYLLIECTBOBaHMS AIEKTpUUecKoro Toka. Mcrounuku toka. Cumna
toka. [locrosuubiii Tok. Hampspkenwe. 3akoH Oma s ydacTKa IE€MH. ODJIEKTPHUECKOE
COIIPOTHBIIEHUE. Y IEJbHOE CONPOTHBIECHUE BeniecTBa. llocienoBaTenbHOE, MapalienbHOE,
CMEIIaHHOE COeIMHEHHE MTPOBOTHUKOB. PaboTa anekTpudeckoro Toka. 3akoH J[xxoymnsi-Jlenna.
MOLHOCTD 3JIEKTPUYECKOTO TOKA. DJIEKTPOJABMKYIIAs CHJIa M BHYTPEHHEE CONPOTHUBIICHUE
MCTOYHMKA Toka. 3akoH Owma il TIONTHOW (3aMKHYTOM) aekTpudeckoil mermu. KopoTkoe
3aMbIKaHUE. DJIEKTPOHHAs NPOBOJUMOCTb TBEPJIBIX METAUIOB. 3aBUCUMOCTb CONPOTHBIICHHUS
METAJIJIOB OT TeMIeparypbl. CBEpXIPOBOAUMOCTh. DIEKTPUUECKH TOK B Bakyyme. CBoMCTBa
JIEKTPOHHBIX My4koB. IlomympoBonnuku. CoOCTBEHHass W TNpPUMECHas MPOBOAUMOCTb
MOJIypoBOIHUKOB. CBoiicTBa p-N- nepexoaa. [lomynpoBogHUKOBBIE TPUOOPHI. DAEKTPUUECKUN
TOK B pacTBOpax M paciulaBax »dJEKTPOJIMTOB. OJIEKTPOJUTHYECKAs  JUCCOLMALIMSL.
OnekTponu3. ONEKTpUYeCKUid TOK B Ta3zax. CaMOCTOSTENbHBIM W HECAMOCTOATEIbHBIN
paspsa. Monnaus. [Tnasma”

13

OK 01-OK 07; JI.1.-
J1.6.; M.1.-M..6.;
I1.1.1.; JIP2, JIP4,
JIP23, JIP30
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HpaKTH‘lGCKI/Ie 3aHATUA

9. Ilpaktuyeckas pabora: TexHuyeckre yCTpoiCcTBa M MPAKTUYECKOE IPUMEHEHHUE: aMIIepMETP,
BOJIETMETP, peocrar, UCTOYHUKHU TOKa, 3JIEKTpOHArpeBaTesbHble npudopHl,

3JIEKTPOOCBETUTENBHBIC IPUOOPHI, TEPMOMETP CONPOTUBIICHUS, BAKYYMHBIH 101, TEPMHUCTOPHI !
U (OTOPE3UCTOPBI, OJYITPOBOJIHUKOBBIN MO, FAJIbBAHUKA
CamocTosiTe1bHAst padoTa: yuyeOHUK, 3a1a4H 9
JlabopaTopHble padoThI: 1
4. M3yueHue CMEIaHHOIO COSIMHEHHsI PE3UCTOPOB.
| cemecTp:
MaKCcHMaJbHasi HATpy3Ka: 60
Oo0s3aTesqbHAsI HATPY3Ka: 51
Jleknuu: 37
JIAa00OpATOPHBIE 3AHATHS: 6
IIpakTnyeckue padoThl 8
CamocrosiTesabHasi padora 9
IIpoMe:xyTOUHASI ATTECTAIUA: 15
10/2
Tema 4.3 [TocTostHHBIE MarHuThL. B3anmojelicTBre MOCTOSHHBIX MarHUTOB. MarHutHoe mose. Bekrop
MarnuTHoe moJie MAarHuTHOM WHAYKUMU. [IpuHIMI Cynepno3ulMyM MAarHATHBIX TOJIeHd. JIMHMM MarHuTHON
DJeKTpOMarHuTHas nHAYKIMKM. KapTuHa TMHUN MarHUTHOW MHAYKIIMM IOJI ITOCTOSIHHBIX MarHUTOB. MarHuTHoOe
WHIYKIWS I10JI€ TPOBOJIHHKA ¢ TOKOM. KapTrHa NMHMI MHAYKIUKW MarHUTHOTO MOJISI JUIMHHOTO MPSIMOTO OK 01-OK 07; JI.1.-
IIPOBOJAHMKA M 3aMKHYTOI'O KOJBIEBOIO INPOBOJHHMKA, KAaTymIKH ¢ TOKoM. OmelT Dpcrena. 4 JI.6.; M.1.-M.6.;
B3anmoneiictBrue mpoBoAHUKOB ¢ TOKOM. Cuiia Ammepa, ee MOAyib W HampasieHue. Cuia I1.1.1.; JIP2, JIP4,
JlopeHua, ee MOAyldb W HanpasicHHE. [IBUJKEHHME 3apsDKEHHOM YacTULBI B OJHOPOIHOM JIP23, JIP30

MarHuTHOM Tmonie. PabGota cuinbl JlopeHua. SIBneHue anekrpoMarHuTHOW MHIYKIUH. [loTok
BEKTOpPAa MarHUTHOM MHAYKLIUU. DJIEKTPOIBUIKYILAS CUJIa MHAYKLINU. 3aKOH 3JIEKTPOMarHUTHON
nnaykuun Papajes. BuxpeBoe snekTpudeckoe mnosie. DIeKTPOABMKYIIAs CHUJIa UHAYKIUU B
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IIPOBOJHMKE, IBUKYILEMCS IIOCTYIIATEIbHO B OJHOPOJAHOM  MarHutHoM nose.  [IpaBuio
Jlenna. MHAYKTUBHOCTb. SIBIECHME  CaMOMHAYKIIMH.

ONEeKTPOABMKYIAsl CHJIA CAMOMHAYKLUU. ODHEPIrUs MAarHUTHOTO IOJS KaTyIIKH C TOKOM.
DNIEeKTPOMArHuTHOE T0JIe

10.ITpaktrueckass pabora: TexHMUECKHME YCTPOHMCTBA M IPAKTUYECKOE IPUMCHCHHE:
MOCTOSIHHBIE MAarHUTHI, AJIEKTPOMATHUTHI, 3JEKTPOJABUTATENb, YCKOPUTEIU 3JIEMEHTAPHBIX
YacTHUll, THAYKIMOHHASI I1eYb

JlabopaTopHbIe 3aHATHS

JIaGoparophas pabota 12. VccienoBanue AeiiCTBUS MOCTOSHHOTO MarHUTa Ha PaMKYy C
TOKOM.

JlaboparopHas padota 13. V3ydeHue sBICHUS 3JICKTPOMArHUTHON MHAYKITUS

CamocrosiTesibHas pabora: yueOHUK, 3a7ja4u

Paznea 5. KoJjie0aHus 1 BOJIHBI

12/4

Tema 5.1
Mexanuueckne u
3JIEKTPOMATHUTHBIE
KoJIeOaHus

KonebarenbHas cucrema. CBOOOHbIE MEXaHUYECKHE KosleOanus. ['apmoHnyeckue
konebanus. [lepuon, yacrora, amrunryna u $asza konedanuid. [IpyKHUHHBI MasSTHHK.
MaremaTnueckuii MassTHUK. Y paBHEHUE rapMOHUYEeCcKHX Konebanuil. [IpeBpaienue sHepruu
Mpyu rapMoHudeckux konebanusx. Konedarenbublil KoHTYp. CBOOOHBIE AJIEKTPOMArHUTHHIE
Kosie0aHUs B U/I€aIbHOM KOJIe0aTeIbHOM KOHTYpE. AHAIOTHS MEXKIY MEXaHUUECKUMH U
ANEKTpOMarHuTHeIMU KosneOanusMu. @opmyna TomcoHa. 3aKOH COXpaHEHUs YHEPTHH B
ujeaIbHOM KojebaTenbHOM KOHTYype. [IpencTaBienue o 3aTyXarnmx KojJeOaHusX.
BreinyxxaeHHsle Mexanndyeckue kosnebanus. Pesonanc. BelHyX1eHHBIE 2I€KTPOMarHUTHbIE
konebanus. [lepemennslii Tok. CHHYCOMJAIbHBINA IEPEMEHHbIH TOK. MOIHOCTh TEPEMEHHOTO
TOKa. AMIUIUTYTHOE U JIeHCTBYIOIEe 3HAaUEHNE CUIIbI TOKA U HanpsbkeHus. TpaHcdopmaTop.
[Tpou3zBoacTBO, Iepeada U NOTPEOIEHUE IITEKTPUUECKON SHEPIUU. DKOJIOTHUECKUE PUCKU
IIpY MPOU3BOJICTBE AIEKTpUuUeckoi sHepruu. KynbTypa ncrosib30BaHus 3J1€KTPOIHEPTHH B
IIOBCEJHEBHOM KU3HU

IIpakTHyeckas padora
11. IIpakTrueckas pabota: TexHUUECKHE YCTPOWCTBA U MPAKTUYECKOE IPUMEHEHUE:
AJIEKTPUYECKUH 3BOHOK, F€HEpaTOp MEPEMEHHOr0 TOKa, JINHUU JIEKTpoIiepeiad

JlabopaTopnasi padora
JlaGoparopHas padota 7. MccnenoBanue 3aBUCUMOCTH MEPHOJia MaJIbIX KoJieOaHU rpy3a Ha
HUTH OT JAJIMHBI HUTH U Macchl Ipy3a.

OK 01-OK 07; JI.1.-
JI1.6.; M.1.-M..6.;
I1.1.1.; JIP2, JIP4,
JIP23, JIP30
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JlaGoparopHas paborta 8. MccnenoBaHue MmepeMeHHOrO TOKa B LIEMHU M3 MOCIEI0BATEIBHO
COEJIMHEHHBIX KOHJIEHCATOPa, KaTYIIKH U pe3ucTopa

CamocrosiTesibHas padoTa: yueOHUK, 3a/1a91

Tema 5.2
Mexannueckune u
3JIEKTPOMATHUTHbBIE
BOJIHBI

Mexanuuyeckue BOJHBI, YCJIOBUA pactipocTpanenus. [lepuoa. CkopocTs pacmnpocTpaHeHUs U
JUiMHa BOJHBL [lomepeuHbie W MpoOJOJbHBIE BOJMHBL HWHTepdepeHius u audpakmus
MEXaHW4YeCKUX BOJH. 3BYK. CKopocTh 3ByKa. I poMkocTh 3ByKa. BeicoTa ToHa. TeMOp 3ByKa.
DNEeKTPOMarHUTHBIE BOJHBL. YCJIOBHS M3JTyY€HUs] DJICKTPOMArHUTHBIX BOJIH. B3ammuas
opueHrtauus BekTopoB E, B, v B anekTpoMarHuTHON BoiHe. CBOWCTBA 3JIEKTPOMAarHUTHBIX
BOJIH: OTpaXKEHHUE, MpeloMIIeHUe, Tospu3anus, audpakmus, wHTepdeperims. CKoOpoCcTh
ANEeKTpOMarHuTHBIX BoJH. [lIkana sanekTpoMarHuTHBIX BOJH. [IpMeHeHre 31eKTpOMarHUTHBIX
BOJIH B

TexXHHUKE U ObITY. [IpuHIMIIBI paguoCBs3u U TeneBuaeHUs. Paanonokanus. DIeKTpOMarHuTHOE
3arpsi3HEHUE OKPYIKaIoLEH Cpeibl

IIpakTuyeckas padora

12. Texuuueckue yCTpoicTBa U MPAKTUYECKOE TPUMEHEHHE: MY3bIKaJIbHbIE HHCTPYMEHTHI,
yJIbTPa3ByKOBas TMAarHOCTUKA B TEXHUKE U MEIULIMHE, PaJap, paAuONpUEMHHUK, TEIEBU30D,
aHTeHHa, renedoH, CBY-neup

CamocrosiTesibHas padoTa: yueOHUK, N300pa3uTh NOJIPOOHYIO CXEMY PAIUOCBA3H WIH
M3TOTOBUTH MOJIEIb IPOCTEHIIIEro paAMoNpruEMHHKA.

OK 01-OK 07; JI.1.-
JI1.6.; M.1.-M.6.;
I1.1.1.; JIP2, JIP4,
JIP23, JIP30

Pa3gen 5. OnTuka

13/2

Tema 5.1
Ontuka

I'eomerpuueckas ontuka. [IpsamonuHeliHOE pacpoOCTpaHEHUE CBETa B OJTHOPOIHOM CpeJie.
JIyd cBera. ToueuHblil HCTOUHHK cBeTa. OTpak€HUE CBETA. 3aKOHBI OTPAKEHUS CBETA.
[TocTpoenue nzobpaxeHuit B miockom 3epkaie. [Ipenomiienne cBeta. 3aKOHBI TPEIIOMIICHUS
cBeTa. AOCOIOTHBIN MOKa3aTelnb npenomiieHus. [lonmHoe BHyTpeHHee OTpaXkeHue.
[IpenenbHbIN yroa MOJIHOTO BHYTPEHHETO oTpaxeHus. Jlucnepens ceeta. CIOXKHBIN COCTaB
6enoro ceera. L{per. CoOuparolye u paccenBaroliye JMH3bl. ToHKas auH3a. DoKycHOe
paccTosiHue U ONTUYecKasi cujia TOHKOM JIMH3bI. [locTpoeHune n3o0pakeHuil B cOOMparonux u
pacceuBaromux JuH3ax. PopMyIia TOHKOU JIMH3BL. Y BEIMYEHUE, JaBaeMoe IMH301. [Ipenensr
MIPUMEHUMOCTH T€OMETPUIECKOl onTukU. BoHoBas ontuka. MaTepdepenus crera.
KorepeHTHbIE HICTOUHUKH. Y CIIOBUS HAOIIOIEHHS] MAKCHMYMOB U MUHHMYMOB B

OK 01-OK 05; JI.1.-
J1.6.; M.1.-M.6.;
I1.1.1.; JIP2, JIP4,
JIP23, JIP30
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UHTEP(PEPEHIIMOHHON KapTHHE OT ABYX CHH(A3HBIX KOT€PEHTHBIX UCTOUYHUKOB. J(ndpakuus
cBeta. [ludpakimonnas pemeTka. Y clIoBUe HAOMIOACHHS TIIABHBIX MAKCHMYMOB IPH TIaICHUN
MOHOXPOMAaTHYECKOro cBeTa Ha qudpakimoHHyo peuetky. [lonspuzanus cBera

IIpakTHyeckne padboThI:
13.HaGnronenne qucnepcuu CBeTa.

14. Texanueckue ycTpoiCTBa U MPAaKTUYECKOE TPUMEHEHHE: OUKH, JIyTa, oToarnmnapar, 2

MIPOEKIIMOHHBIN anmnapar, MUKPOCKOII, TEJIECKOI, BOJOKOHHAs ONTHKA, JU(PPaKIIMOHHAS

pelieTka, NoJspou/, TEJIECKOI

JlaboparopHas padota 9. OnpeneneHue nokas3aremns IpeJIoMISHUS CTEeKIIa.

JlaboparopHast pabota 10. HcciienoBanre CBONCTB N300pakeHUI B JIMH3AX.

JlaGopaTtopHas pabora 11. HabGmroaenue qucnepcuu cBeTa 9

JlaboparopHas padora 12. OnpeseneHue JUIMHBI CBETOBOU BOJIHBI C TOMOIIBIO TU(PAKITMOHHON

PEIIEeTKH.

JlaboparopHast pabora 13. HabmoeHue CrionHoro u JHHSHYaTOro CIIEKTPOB.

CamocrosiTesibHasi padoThl: yueOHUK, 337241
Pa3nes 6. OcHOBBI cieNUATBHON TEOPHH OTHOCUTETLHOCTH
Tema 6.3 I'paHnubl NPUMEHMMOCTH KJIACCHMYECKOM MexaHMKHU. [locTynmarel cnenuanbHOM TEOpHH
OCHOBBI CIICIHAJIBHOI | OTHOCUTEIIBHOCTH: HWHBAapPUAHTHOCTb MOJAYJS CKOPOCTHM CBE€Ta B BaKyyme, IPUHLIMI OK 01-OK 05; JI.1.-
TeOpUH OTHOCUTENBHOCTH DHHINTeNHA. OTHOCUTENBHOCTh OJHOBPEMEHHOCTHU. 3aMeIJIEHHE BPEMEHU U 2 JL.6.; M.1.-M.6.;
OTHOCHTEJIbHOCTH COKpAIEHHUE JUIMHBI. DHEPIHsI U UMITYJIbC PEISITUBUCTCKON YacTULbl. CBSI3b MacChl C SJHEPTUEH I1.1.1.; JIP2, JIP4,

1 UMIYJIbCOM PENIITUBUCTCKON YaCTUIbl. DHEPTUs MOKOSI. JIP23, JIP30
Pasznen 7. KBanToBas pusuka 7/2
Tema 7.1 ®ortonbl. Dopmy.ia Iliianka cBsi3u IHepruM GOTOHA C €ro YacToTOM. DHEPIHs U UMIYJIbC
JIeMEeHTBI ¢orona. OtkpeiTie U uccnenoanue Qororpdekra. Onbitel A.I'. CroneroBa. 3aKOHBI OK 01-OK 07; JI.1.-
KBAaHTOBOW ONTHKHU dboTorddekra. YpaBuenne DiinmreiHa 11 pororddexra. "KpacHas rpanuma” horodrddekra. 9 JL.6.; M.1.-M.6.;

JaBnenue ceera. OnwiTel [1.H. JIeOeneBa. Xumuueckoe «KBaHTOBas ONITHKAY. I1.1.1.; JIP2, JIP4,

JIP23, JIP30

Tema 7.2 Mopens aroma Tomcona. OneiTel Pesepdopaa nmo paccessauto -yactuil. [lnanerapuas Moaens 1 OK 01-OK 07; JI.1.-

CTtpoeHue aroma

aToMma. HOCTy.TIaTBI Bopa. I/I3HY‘ICHI/IC W IIOTJIOIICHUC (1)0TOHOB IIpU Mepexogc aroMa C OJHOTO

JI1.6.; M.1.-M..6.;
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YPOBHS 3HEpruM Ha Jpyroi. Buael cnexktpoB. CHeKTp ypOBHEW HEpPrUu aroma BOAOPOJA.
BonHoBeie cBoiictBa uactul. Bosabl ne bpoinsg. KoprnyckylisspHO-BOJIHOBOM TyaJIM3M.
CrioHTaHHOE U BBIHYKJEHHOE nu3nydeHue. [{udpaxius 31eKTpoOHOB B KpUcTaiaX. Y CTpOMCTBO
U npuHIUN paboTel ja3zepa. CHOHTAaHHOE M BBIHYXICHHOE H3JIydeHUE. TexXHUYecKue
YCTPOMCTBA M TNPAKTUYECKOE NPHUMEHEHHUE: CIEKTpalIbHBIA aHalu3 (CIEKTPOCKOI), Jas3ep,
KBaHTOBBIM KOMITBIOTEP

JlabopaTopHble 3aHATHSA
JlabopaTtopHas pabota 14. Habmronenune muHeHyaToro criekrpa

I1.1.1.; JIP2, JIP4,
JIP23, JIP30, I[IK 1.1,
IIK 2.2

Tema 7.3
ATOMHOE SIIPO

OKCIEpUMEHTBI, JOKA3bIBAIOIIME CJIOKHOCTh CTpOeHUs sjpa. OTKPBITHE PATUOAKTUBHOCTH.
OmnbiThl Pesepdopaa no onpeneneHuto cocraBa paaiuoakTUBHOIo uiydeHus. CBoiicTsa anbda-
, Oera-, raMMa- M3Iy4YeHHs. BiHsHUE pagrMoOaKTUBHOCTH HA KHBBIE OpraHu3Mbl. OTKpbITHE
npoToHa 1 HeWrpoHa. HyknonHnas mozens siapa I'eitzendepra-MBanenko. 3apsz siapa. MaccoBoe
gyucio sapa. M3orombl. Anbda-pacnan. DIEKTPOHHBIN U MO3UTPOHHBIN Oeta-pacnaa. ['amma-
U3JlydyeHue. 3aKOH paJM0aKTUBHOIO paclaia. DJHEPIUs CBSI3U HYKJIOHOB B siipe. SIIepHbIE CUIIBI.
Hedexkt maccel siapa. SAnepuele peakuuu. Jlenenue u cuHTE3 saep. SnepHbI peakTop.
Tepmosinepusbiit cunTe3. [IpoGneMbl M MEPCHEKTUBHI SACPHON SHEPreTUKU. DKOJIOTMYECKHe
aCMeKThl SIIEPHOM SHEPreTHKU. DJeMEeHTapHble yacTHlbl. OTKpBITHE MO3UTpOHA. MeTobl
HAOJIOACHUS. U PETUCTpPAllMM SJIEMEHTapHbIX 4acTull. DyHIaMeHTaJbHbIE B3aUMOJICHCTBUS.
EnuncTBO Qm3nyeckoil KapTUHBI

Mupa

IIpakTnyeckue padoTsI:

15.WccnenoBanue TpeKoB 4acTull (110 TOTOBBIM (oTorpadusim).

16.Texuuueckre ycTpoicTBa M NMpakTHUYECKOe MpPUMEHEHHUe: (POTorIeMeHT, (POTOIaTUHK,
COJTHEYHass Oarapes, CBETOJUO/I, CIIEKTPOCKOII, Jla3ep, KBAHTOBbIM KOMIIbIOTED, T03UMETD,
Kamepa Bunbcona, sipepHblil peakTop, aToMHast 6oMba

CamocrosiTesibHas padoTa: yueOHUK, 3a/1a9H

Il cemectp:

MaKCHMAaJIbHasl HArpy3Ka:

84

00s13aTe/IbHAs HATPY3KAa:

44

Jleknun:

16

47




JabopaTopHbie padoThI:

20

IIpakTnyeckune padoThl 8
CamocrosiTeJibHasi paéora 10
IIpomexyTouHas aTrecTanus (3K3aMeH) 15

3aroxa:

MaKCHMaJIbHas Harpy3ka: | 144
Oos3aTenbHasi Harpy3ka: 95

Jlekuuu: 53

JlabopaTopHble padoThbI: 26
IIpakT4yeckue padoTsbI: 16
CamocrosTensnas pabora 19
IIpomexyTouynas arrecranus (3K3amMeH) 30
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3. YCJIOBHUS PEAJIM3AIIMA YYEFHOM JUCIUILJIAHBI

3.1. TpeGoBaHuUsi K MUHUMAJBLHOMY MaTepUAIbHO-TEXHUYECKOMY 00ecredeHHI0

Peanuzanuss mporpamMmbl JAUCHMIUIMHBL TpeOyeT Haauuus ydeOHOro KaOuHeTa
¢usuku.O6opynoBanue yueOHoro kabuHera (Ha OCHOBaHMHU TpHKasza oT 23 asrycra 2021
r.Ne 590 «O0 yTBepKIeHUH MEePEUHs CPEJICTB 00YUEHUSI U BOCITUTAHUS...»):

1. [Mudposas naboparopus 1Mo PU3UKe 1 yIUTENS;

2. [Mudposas nadboparopust o GU3MKe ISl YICHHUKA,;

3. Becel TeXHMUECKHE C Pa3HOBECAMUY,

4. KomnuiekT 17151 1abopaTOpHOro MpakTUKyMa 10 ONTUKE;

5. KommuiekT 117151 1abopaTOpHOro MPakTUKyMa 110 MEXAHUKE;

6. KommuiekT 1151 1abopaTopHOro MpakTUKyMa 110 MOJIEKYJISIpHON (pU3HKE U
TEPMOIMHAMUKY;

7. KommiekT 15 1abopaToOpHOTo MpakTUKyMa O 3JIEKTPUYECTBY (C T€HEpaTopoM);
8. Komrmekt 1151 u3ydeHusi BO300OHOBIISIEMBIX HCTOYHUKOB SHEPTUU (COTHEYHOM,
BETPOBOU 3HEPIUH, OMO-, MEXaHUYECKON U TEPMOIIEKTPUUECKON SJHEPTETHKH );

9. AmriepMeTp 1a00paTOPHBIN;

10. BoabsT™meTp 1a00paTOPHBIN;

11. Konopumerp ¢ HAOOPOM KAJIOPUMETPUUECKUX TET,

12. Tepmometp 1a00paTOPHHBIIL;

13. KoMrmiekT 11t i3ydeHHsI OCHOB MEXaHUKH, THEBMATHKH U BO30OHOBIISIEMBIX
HMCTOYHHUKOB DHEPTHUH;

14. bapomeTp-aHEpOU[;

15.  bJIOK nuTaHus peryiaupyembli;

16. Be0-kamepa Ha OJABMYXHOM IITATUBE;

17. Buneokamepa aJis pabOThI C ONITUYECKUMHU MPUOOpaMHU;

18. T'enepartop 3BYKOBOW;

19. T'urpometp (ICUXPOMETD);

20. I'py3 HaOopHBIN;

21. J/IluHAMOMETp IE€MOHCTPALIMOHHBIN;

22.  KommiiekT nocyapl AEMOHCTPALIMOHHON C MPUHAIIC)KHOCTSIMU;
23.  MaHoMeTp KUJIKOCTHOM JEMOHCTPAIlMOHHBIN;

24. Metp AEMOHCTPALIMOHHBIM;

25.  MuKpOoCKOn JEMOHCTPALMOHHBIN;

26. Hacoc BakyymHbIi1 KOMOBCKOTO;

27. Cronuk noabeMHBIH;

28. IlratuB AEMOHCTPAIMOHHBIN (DHU3NUSCKUIA;

29.  DIEKTPOIIUTKA;

30. Habop neMoHCTpaIMOHHBIN TT0 MEXaHUYECKUM SIBJICHUSIM;
31. HaGop neMoHCTpaIMOHHBIN TTO TWHAMUKE BPAIIATEIEHOTO
TIBYKEHUS;

32. Habop neMoHCTpaIMOHHBIN TT0 MEXaHUYECKUM KOJICOaHUSIM;
33. Habop neMoHCTpaIMOHHBIN BOJTHOBBIX SIBJICHUM;



34.
35.
36.
37.
38.
39.
40.
41.
42.
43.
44,
45.
46.
47.
48.
49.
50.
ol.
92.
53.
54,
55.

Benepko Apxumena;

MasTtHuk MakcBeina;

HaGop ten paBHOro o0neMa;

HaGop Ten paBHOM Macch;

[Tpubop anst neMoHCTpauu aTMOC(hEepHOTo TaBJICHHUS;
[Ipu3ma HAKJIOHAOWIASACS C OTBECOM;

Poruar 7eMOHCTpAIMOHHBIN;

Cocyasl coobmiaromuecs;

CrakaH OTJIMBHOMN 1EMOHCTPALMOHHBIN;

Tpy6xa HproToHa;

[Tap Iackans;

Habop neMOoHCTpallMOHHBIN O MOJEKYJSPHON (PU3UKE U TEMJIOBBIM SIBIICHUSIM;
Habop neMoHCTpallMOHHBIN MO ra30BbIM 3aKOHAM;
Ha6op kanuinsipos;

TpyOka 11st feMOHCTpaIi KOHBEKIINH B )KUJIKOCTH;
[{rMHAPBI CBUHIIOBBIE CO CTPYIOM;

[ITap ¢ kombIOM;

BBICOKOBOJIBTHBIN HCTOYHUK;

['eneparop Ban-ne-I'paada;

Jlo3umerp;

KaMepTOHBI Ha p€30HAHCHBIX SIIUKAX;

KommiekT npubGopoB U MPUHAIIECKHOCTEN JJIs1 AEMOHCTpaIUn

CBOMCTB QJICKTPOMAIrHUTHBIX BOJIH,

56.
57,
58.
59.
60.
61.

KoMrmiekt npubopoB A1 U3ydeHus: IPUHIUIIOB palMonpremMa 1 paguonepeadm;

KomriekT npoBo1oB;

Maraut 1yroodpasHblii;

Marsut noj0coBOM JEMOHCTPALIMOHHBIM;

Marmmuna snexkrpodopHasi;

MasTHHUK 3J€KTPOCTATUYECKUM;

27. Halop 1no u3y4eHH0 MarHUTHOTO TOJIS 3€MJIH;

28. Halop 1eMOHCTPAlIMOHHBIN 0 MATHUTHOMY TIOJTFO KOJIBIIEBBIX TOKOB;
29. Halop neMOHCTpallMOHHBIN N0 MOITYIPOBOIHUKAM;

30. HaGop neMOoHCTpaIMOHHBIN MO MOCTOSIHHOMY TOKY;

31. HaGop meMoHCTpaIMOHHBIN 1O YJIEKTPUIECKOMY TOKY B BaKyyMe;
32. Habop nmeMoHCTpaMoOHHBIN 1O SJIEKTPOIUHAMHUKE;

33. HabGop s neMoHCTpanuu MarHUTHBIX TOJIEH;

34. HaGop st AeMOHCTpAIH JIEKTPUUECKHUX TTOJICH;

35. Tpanchopmatop yueOHBII;

36. Ilamouka CTEKJIsTHHAS,

37. Ilamouxa >00HUTOBAS;

38. IIpubop Jlenna;

39. CTpenku MarHUTHBIE HA IITATUBAX;

40. CynraH 3JI€KTPOCTaTUYECKH;
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41.
42.
43.
44,
45.
46.
47.
48.
49.
50.
51.

[ITaTUBBI U30IUPYIOILHUE;

DIEeKTpOMarHuT pa3oopHbIN;

Habop neMoHCTpaliMoHHBIH 110 T€OMETPUUECKON ONTHKE;
Habop neMoHCTpalimoHHBIN MO0 BOJIHOBOW OITHKE;
CrieKTpOoCKOIl ABYXTPYOHBIH;

Habop cniekTpaibHbIX TPYOOK C HICTOUHUKOM ITUTAaHMS;
YcranoBka 1y1s uzydeHus hotoddpdexra;

Hab6op nemoHcTpanmonHslil mo nocrostHHo# [lnanka;
KoMmiekT HarmsiiHbIX TOCOOMI JIsl TOCTOSIHHOTO MCTIOJIb30BAHMUS,
KommiexT moptpeToB 11t ohopmiieHUs] KaOMHETa;
KoMmiekT 1eMOHCTPaIMOHHBIX yUeOHBIX TaOJIHII.

[Ipn Hamuuum HEOOXOAMMOIro OOOPYIOBaHUA 3aHATUS MO (PU3MKE B HEKOTOPBIX
ClIydasix MOTYT IPOBOJIUTHCS B UMEIOIIMXCS B 00pa30BaTeIbHON OPraHU3allud MaCTEPCKUX
WK 71a00paTOpUsX.
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3.2 UudopmanuonHoe odecniedyeHue 00ydeHUs

Ilepeuyenn HCIOJIb3yeMbIX  y4eOHbIX  u3aanui, HHTepHeT-pecypcos,
JAOIOJHUTEJIbHOM JIUTEPATYPbI

OcHoBHasi JiuTEepaTypa:

OcHoBHas JuTeparTypa:

1. Msxkumes I'. 5. ®usuka: 10-i kiacc: 6a30BbIi U yIITyOIEHHBIN YPOBHH: YUEOHUK /
I'. 4. Msakumies, b. b. byxosues, H. H. Corckuit; mox penakiueit H. A. IlapdbentreBoit. —
10-e u3n., crep. — Mockaa : [IpocBemenue, 2023. — 432 ¢. — ISBN 978-5-09-103619-0.
— Texkct: anektpoHHblt // JlaHb: 3JeKTpoHHO-OMONMHMOTEUHass cuctema. — URL:
https://e.lanbook.com/book/335051.—Pexum nocryna: DBC «Jlanby, 1Mo nmaposro

2. Mskumies I'. S1. dusuka: 11-i kinacc: 6a30BbId U yri1yOaEHHBIA YPOBHU: YUEOHHK /
I'. 4. Msakumes, b. b. Byxosues, B. M. Hapyrun ; nox penakuueit H. A. ITapdentseBoil.
— 11-e m3x., crep. — Mocksa: IIpocsemenue, 2023. — 432 ¢. — ISBN 978-5-09-103620-
6. — Tekct: snexTpoHHbId // Jlaub : snekTpoHHO-OMOMMoTeyHas cucrema. — URL:
https://e.lanbook.com/book/335054.—Pexum noctymna: DBC «Jlanby, 1o mapoiito

JlonoJIHUTeIbHASA JIUTEpaTypa:

1.JlorBunenko O. B. ®usuka + ellpunoxenue: yueonuk / O. B. JlorBuHeHKO. —
Mockga : KnoPyc, 2024. — 437 c. — ISBN 978-5-406-12104-7. — TeKcT: 2IeKTPOHHBIN
/[ DnektpoHHO-OuOmmMoTeyHas  cucreMa  «BOOK.ru» [caiiT]. —  URL:
https://book.ru/book/950602. —Pexum nocryna: DbC «BOOK.ru», o mapoJtto

2.Jlorsunenko O. B. ®usuka. [Ipaktukym: yaeoHoe nocooue / O. B. JlorBuHeHKO. —
Mocksa : KnoPyc, 2023. — 358 ¢. — ISBN 978-5-406-11977-8. — TekcT: 27IeKTpOHHBIM
/[ DnektpoHHO-OuOmmoreuHas  cucrema  «BOOK.ru»  [caiit] —  URL:
https://book.ru/book/950216. —Pexum nocryna: 9bC «BOOK.ru», mo mapoitto

3. CabupoBa ®@. M. ®usuka. InexkrpuuectBo u Mmaruetusm / @. M. Cabuposa, 3. A.
JlatunoB. — Cankt-IletepOypr : Jlanb, 2024. — 112 ¢. — ISBN 978-5-507-48070-8. —
Texkct : anexktpoHHbld // Jlawb : 25ekTpoHHO-OuONMMoTewyHass cuctema. — URL:
https://e.lanbook.com/book/362882.—Pexum noctymna: DBC «Jlanby, 1o mapoiito

4.CaxabueB U. A. Actponomus. [Tpaktukym / U. A. Caxabues, @. M. CabupoBa. —
Cankt-IlerepOypr: Jlanp, 2024. — 88 c. — ISBN 978-5-507-48155-2. — TexkcrT:
ANEKTpOHHBIN  //  JlaHb:  2JeKTpoHHO-OMOMMoTewHas  cuctema. —  URL:
https://e.lanbook.com/book/367406.—Pexum noctrymna: DBC «Jlanby, 1Mo maposro

5.Tpodumona T. U. Kpatkuii kypc pU3MKHN ¢ mpuMepaMu peuieHus 3aaad: yueOHoe
nocobue / T. U. TpodumoBa. — Mocksa : KanoPyc, 2023. — 279 c. — ISBN 978-5-406-
11193-2. — TekcT: 37eKTpOHHBIN // DneKkTpoHHO-0MOmoTeyHas cuctema «BOOK.ru»
[caiiT].— URL: https://book.ru/book/949829. —Pexum moctyma: 9bC «BOOK.ruy», mo
MapoJro
Ilepeuenb UHTEpHET-pecypcoB:

1. bank 3aJaHui PISAEHT - Pexxnm
nocryma:http://www.mobuschool.02edu.ru>...PISA...estestvennonauchnaya.../;
2. Enunas xomneknus mudpOBBIX 00pa3oBaTENbHBIX pecypcoB. - Pexum gocryma:

http://school-collection.edu.ru/catalog/pupil/?subject=30;
3. KM-mkomna. - Pexxum nocryma: http://www.km-school.ru/ ;
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4. OTKpbITas busuka. - Pexum JOCTyIA:
http://www.physics.ru/courses/op25part2/design/index.htm;

[Tnardopma SKnacc - Pexxum mocryna: http://www. yaklass.ru;

Poccuiickas amekTpoHHas 1koja - Pexxum poctyma: http://www.resh.edu.ru/;
dwusuka.mi. - Pexxum nocryma: http://www fizika.ru;

OUIIA (BIIP 11 kmacce) - Pexxum gocryma: http://www.fipi.ru/;

DJICKTPOHHBIN yueOHUK - Pexxum nocryma: http://www.physbook.ru/.

0 NOW
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4. KOHTPOJIb 1 OIEHKA PE3YJIbBTATOB OCBOEHUA INUCIIUIIJIMHBI

KoHTposib 1 oneHKa pacKpbIBalOTCS Yepe3 YCBOCHHBIE 3HAHUSI UTTPUOOPETECHHBIE
oOy4JaronMMucs yMEHUs1, HarpaBlieHHbIE Ha POopMUpOBaHUE OOMIMX U PO(HECCUOHATTBHBIX
koMmriereHu. KomneTeHuu JoMKHbI ObITh COOTHECEHBI C IPEIMETHBIMU pE3yJIbTaTaMHu.
JIJisi KOHTpOJIS W OLICHKM Pe3yJbTaTOB OOYYEHHMs MpernojaBaTesib BbIOMpaeT (GopMbl U
METOJIbI C Y4ETOM MpodecCHuOHATN3AIMN 00YUEHUS TI0 MPOTpaMMe JUCIUTIIHHBI.

Kon n nHaumenoBanme
(GopMupyemMbIX KOMIIETEHUNI

Pasznen/Tema

Tun oeHoYHbIX
MeponpUSTHIA

OK 01. Beibupats ciocoOsl
perieH s 3a1a4
po(heCcCHOHATBHOM e TeIbHOCTH
PUMEHUTEIBHO K Pa3IUUHBIM
KOHTEKCTaM

Pasgen 1. Temer 1.1., 1.2, 1.3
Pazgenm 2. Temsr 2.1.,2.2., 2.3.
Paznen 3. Temn! 3.1., 3.2., 3.3,
3.4., 3.5.

Paznen 4. Temer 4.1., 4.2.
Pasgen 5. Temsr 5.1., 5.2., 5.3.
Paznen 6. Temsr 6.1., 6.2.

- YCTHBIH OIIpOC;

- (ppoHTaNBHBIN OMPOC;

- OIICHKa KOHTPOJIBHBIX
pabor;

- HaOJIOJIEHHE 3a XOIO0M

OK 02. cnonb3oBaTh
COBPEMEHHBIC CPEJICTBA MTOKCKA,
aHan3a 1

WHTEpIpETauy HHPOPMAIUH U
WH(POPMAIIMOHHBIC TEXHOJIOTHH
JJIs1 BBIITIOJIHCHHU A 3a1a4
MpoQeCcCHOHAIBHON

e TEIILHOCTH

Pazgen 1. Temsr 1.1., 1.2, 1.3
Pazgen 2. Temsr 2.1., 2.2., 2.3.
Paszgen 3. Temur 3.1., 3.2., 3.3.,
3.4., 3.5.

Pasnen 4. Teme1 4.1., 4.2.
Pazgen 5. Temsr 5.1., 5.2., 5.3.
Pasznen 6. Temer 6.1., 6.2.

10 C

BEITIOJTHEHUS
1abopaTOPHBIX padoT;

- OILIGHKAa BBIOJHEHHUS
1abopaTOPHBIX padoT;

- OIICHKA

MPAaKTUYECKUX paboT
(peleHusKa4YeCTBEHHBIX,
pacyeTHBIX,Mpodeccuona
TTEHO

OK 03. ImanupoBats n
peaTn30BbIBaTh COOCTBEHHOE
pohecCuoHaIbHOE U
ITMYHOCTHOE Pa3BHUTHE,
MPEIIPUHIMATEIbCKYIO
NesITeIbHOCTD B
npodeccnoHaabHOM chepe,
MCII0JIb30BaTh 3HAHMS 1O
(rHAHCOBON TPaMOTHOCTH B
pa3TMYHBIX KU3HEHHBIX
CUTYaIHsIx

Pazmen 1. Temsr 1.1., 1.2, 1.3
Pasmen 2. Temur 2.1., 2.2., 2.3.
Pasznen 3. Temnr 3.1., 3.2., 3.3.,
3.4.,3.5.

OpUEHTUPOBAHHBIX
3agay);

- OllCHKAa
3aJIaHUI;

- HaOJIIOJICHHE 33 XOJ0M
BBITTOJTHCHHS
WHIMBUTyaIbHBIX
[IPOECKTOB U OLICHKA
BBITTOJTHEHHBIX

MIPOEKTOB,;

- OIICHKA

BBITTOJTHCHHMS

TECTOBBIX

OK 04. DddexTuBHO
B3aMMOJICHICTBOBATh U pabOTaTh B
KOJIJICKTHUBE U KOMaH]Ie

Pasgen 1. Temer 1.1., 1.2, 1.3
Pazgen 2. Temsr 2.1., 2.2., 2.3.
Paznen 3. Temur 3.1., 3.2., 3.3.,
3.4., 3.5.

Pasnen 4. Temur 4.1., 4.2.
Pazgen 5. Temsr 5.1., 5.2., 5.3.

Paznen 6. Temnr 6.1., 6.2.

JTOMAaTHUX
CaAMOCTOATCIIBHBIX
pabor;

- HaOJIIOJeHWE W OIleHKa
peleHus Keic-3amay;

- HaOJIO/IeHWe U OlIeHKa
TIEJI0OBOU UIPBI;

- DK3aMEH.
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OK 05. Ocy1iiecTBisTh YCTHYIO U
MCbMEHHYIO KOMMYHHUKAIIUIO Ha
TOCYJaPCTBEHHOM SI3BIKE
Poccuiickoit denepaiyu ¢ yuerom
0COOCHHOCTEH COI[UAIIBHOI'O U
KYJIbTYPHOTO KOHTEKCTa

Pazgem 1. Temsr 1.1., 1.2, 1.3
Pasgen 2. Temsr 2.1., 2.2., 2.3.
Pazgen 3. Temsr 3.1., 3.2., 3.3.,
3.4., 3.5.

Paznen 4. Temer 4.1., 4.2.
Pasgen 5. Temsr 5.1., 5.2., 5.3.
Pasnen 6. Temer 6.1., 6.2.

OK 06. IIposaBisTh rpaxaaHcKo-
MaTPUOTUYECKYIO MO3UIIHIO,
IEMOHCTPUPOBATH OCO3HAHHOE
[IOBE/ICHNE HA OCHOBE
TPaIULIMOHHBIX
0011eueI0BeYECKUX [IECHHOCTEMH, B
TOM YHCJIE C YUYETOM
rapMOHHU3AIUU
MEXHAIIMOHATBHBIX U
MEKPETUTUO3HBIX OTHOIICHUH,
MPUMEHSATH CTaHIAPThI
AHTUKOPPYIIUOHHOTO MOBEICHUS

Pazgem 1. Temsr 1.1., 1.2, 1.3
Pasgen 2. Temsr 2.1., 2.2., 2.3.
Pasznen 3., Temsr 3.1., 3.2., 3.3,
3.4.,3.5.

Paznen 4., Temnr 4.1., 4.2.

OK 07. CogeiicTBOBaTh
COXPaHEHHIO OKPY)KAIOIICH
Cpembl, pecypcocOepexeHHIo,
[IPUMEHSTH 3HaHUS 00
N3MEHEHUH KJIMMaTa, IIPHHIHIIG]
OepexKIIMBOro MPOU3BO/ICTBA,
h¢d(eKTUBHO AeCTBOBATH B
YpPE3BBIYANHBIX CUTYAIUSIX

Pazgen 1. Temer 1.1., 1.2, 1.3
Pazgen 2. Temsr 2.1., 2.2., 2.3.
Pazgenr 3. Temer 3.1., 3.2., 3.3,
3.4.,3.5.

Paznen 4. Temer 4.1., 4.2.

Pa3znen 6. Temnr 6.1., 6.2.

[1K 1.1. Aranu3upoBaTh paboTy
CTaHIIMOHHBIX, IEPETOHHBIX,
MUKPOIIPOLIECCOPHBIX U
TMarHOCTHYECKUX CUCTEM
ABTOMATHKHU 110 MPUHIHUITNAJIbHBIM
cXeMam.

Pa3znen 7 tema 7.2

[1K 2.2. IIpon3Boauts pa3zdoopky,
cOOpPKY M peryIupoBKy prOOpoB
1 YCTPOMCTB CUTHAJIU3ALINH,
[IEHTPaIN3aUHN U OJIOKMPOBKH.

Pa3znen 7 tema 7.2
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