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1. O0mas  xapakrepucTMKa  NpUMepHOi  padoyedl  MporpaMmbl

001eo0pa3oBaTeJIbHOM JTUCHUUIIMHBI «DU3HKA»

OobweoOpazoBarenpHas quciumuinHa «®dusnkay sBisercs 0053aTeIbHON YacTbIO
0011e00pa30BaTEIbHOrO UKIa 00pa3oBaTebHON mporpammsl B cooTBeTcTBUH ¢ PI'OC
CIIO mno crneumansHocTH 23.02.09 ABTOMatMka M TeJIE€MEXaHUKAa Ha TpPaHCHOPTE

(>KeNIe3HOIOPOKHOM TPAHCIOPTE), YTB. MpUKa3oM MuHHCTEpcTBa 00pa30BaHMs U HAYKHU
P® o1 27.08.2024 Ne 608)

1.2. Ileau u muIaHUPYeMble Pe3YJbTAThHI 0CBOECHHS TUCIIUILIHHBI:
1.2.1. leau (MCUMILUINHBI:
Conepxanue mporpaMmMbl 00111e00pa3oBaTeIbHON TUCIUIUIMHBI DU3UKa HAMPABICHO

Ha JIOCTIKEHUE CIIECTYIOINX TIeeH:

Conepxanue mporpaMmMbl 00111e00pa30BaTEeIbHON TUCIUIIIMHBI DH3UKa HAPaBJICHO
Ha JIOCTUKEHUE CJICTYIONTUX IIeJICH:

1. dbopmupoBaHre y OOy4YalOIIMXCS YBEPEHHOCTH B IIEHHOCTH OOpa30BaHUS,
3HAYUMOCTU (PU3UYECKUX 3HAHUH JIJIT COBPEMEHHOTO KBaTU(UIIUPOBAHHOTO CIICIIMATMNCTA
MIPH OCYIIECTBICHUHU €T0 MPOGECCUOHATFHON eI TEIbHOCTH;

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

3. OBJIaJIEHUE crIeHU(PUUECKON CUCTEMOMN (PU3NYECKUX TTOHITHI, TEPMUHOJIOTHEN
1 CUMBOJIMKOM;

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

5. OBJIAJICHAE OCHOBHBIMM  METOJaMHM HAYy4YHOTO IIO3HAHMS  IPHUPOJBI,

UCIOJIb3yeMbIMU B (pu3uke (HabOto/eHHe, ONKMCaHue, U3MEPEHHUE, BBIIBMKCHUE THIIOTE3,
POBEAECHUE FKCIIEPUMEHTA);

6. OBJaJICHUE YyMEHUSMHU 0O0pabaThiBaTh JIaHHBIC SKCIEPUMEHTA, OOBICHATH
MOJTyYEHHbIC PE3YJIbTaThl, YyCTAHABIUBATH 3aBUCUMOCTH MEXKTy (PU3NUECKUMU BETUYUHAMU
B HaOJIt0/1a€MOM SIBJICHUH, JI€JIaTh BHIBOJIBL;

7. dbopMupoBaHrEe yMEHUS pemarth (PU3MYecKue 3aaadd pas3HbIX YpPOBHEH
CJIOKHOCTHY,;
8. pa3BUTHE I[I03HABATEIBHBIX WHTEPECOB, MHTEJUIEKTYAJIBHBIX M TBOPYECKUX

CIIOCOOHOCTEW B mpoIlecce NPHOOPETEHHS 3HAHWKA C WCIHOJIb30BAaHUEM PAa3IMYHBIX
UCTOYHUKOB HH(pOpPMAIMM M COBPEMEHHBIX HH(POPMAIIMOHHBIX TEXHOJIOTHUH; yMEHUU
dbopmyupoBaTh U 000CHOBBIBATH COOCTBEHHYIO TO3UIIUIO 110 OTHOIIEHUIO K (hU3UYECKON
uH(opMaIK, moJiydaeMoi U3 pa3HbIX HCTOYHUKOB,

0. BOCITUTAHNE YYBCTBA TOPJIOCTHU 32 POCCUMCKYIO (M3UYECKYIO HAYKY.



Oco0eHHocTh (hOpMHUPOBAHMS COBOKYITHOCTH 33]1a4 U3y4eHUsS! (PU3UKH TSI CUCTEMBbI
cpeaHero npodeccrnoHalIbHOro 00pa30BaHMs 3aKJIIOYAETCSl B HEOOXOAMMOCTH peau3alun
npo(eCCUOHAIBPHON HAIPAaBIEHHOCTH pEIIaeMbIX 3ajiay, yuéra ocoOeHHOcTed cdepbl
JESTENIbHOCTH OyAyIIMX CHENUAJINCTOB, IO3TOMY, IMPAKTUYECKH, B KaXKIAOM pasfele
MIPUMEPHON pabouell MpOrpaMMBbl, B COJEPKAHUM y4€OHOTr0 MaTepuaa, NPUBEICHbl TEMbI
MPaKTHUYECKUX paboT, crmocoOcTByloMe Oojiee HArISAHOMY YCBOCHHIO y4eOHOTO
matepuana. IIpemomaBaTens BIpaBe CaMOCTOSITENIBHO BBIOMpPATh (QOpMYy HU3yUEHHUS
MaTepuana: JeKIus, JEMOHCTpalHs YKCIEPUMEHTa, MTpaKkTH4eckas paboTa, MPaKTUKYM 10
PEILICHHUIO 3a/1a4 U IIp., @ TAKXKE [0 CBOEMY YCMOTPEHHUIO IPOBOIUTh AEMOHCTPALIMOHHbIE U
nabopaTtopHble  pabOThl €  y4€TOM  HMMEIOLIErocst  00OpydoBaHUS  (OIpPEeNsTh
IPOAOKUTEIBHOCTh JIAOOPATOPHOTO WJIM IPAKTUYECKOrO 3aHATUS, JOMOJHATH €ro
OPYTUMU BHJIaMH padoT: U3yUYE€HHE TEOPETUUECKOT0 MaTepuaa, perieHue 3aaad, padora ¢
TEXHUYECKUM TEKCTOM, TECTUPOBAHUE U TIP).

1.2.2. IlnanupyemMbie pe3yJbTAaThl OCBOEHHSI 001I€00Pa30BaATEILHOM

JUCcIUIIMHBI B c00TBeTCTBHH ¢ PI'OC CIIO u Ha ocaoBe ®PI'OC COO

O6mme xommeteHimu (ganee — OK) u nmpodeccroHaabHble KOMIIETEHITMU (fanee —
[1IK) ®I'OC CIIO B cOOTHECEHUU C JTUYHOCTHBIMHU, METANPEAMETHBIMH M MPEIMETHBIMU
pe3yabTaramu o0yudeHust 6azoBoro ypoBHs (nanee — [TP6) ®I'OC COO mnpencraBieHbl B

TabuIlE:



Kox v HaumeHoBanue

IInanupyemMbie pe3yabTaTbl OCBOCHHS POrPAaMMBbI IO TUCHHMIIIMHE

CIIOCOOBI PEIICHUS
3amgaq
poeCCHOHATTEHON
e TebHOCTH
[PUMEHUTEITHLHO

K Pa3ITUYHBIM
KOHTEKCTaM

TPYIOBOTO BOCITUTAHUS:
- TOTOBHOCTb K TPYAY, OCO3HAHHE IICHHOCTH MaCTEepCTBa,
Tpyaoooue;

- TOTOBHOCTb K aKTHBHOH JEATEILHOCTH TEXHOJIOTHYCCKOM
1 COLMAIbHOM HAIIPAaBICHHOCTH, CIIOCOOHOCTh MHUIIMUPOBATH,

[IaHUPOBATh U CaMOCTOSITENIbHO  BBIMOJHATH  TaKyko
eI TEIIbHOCTD;
- HWHTEepeC K pasnuuHeiM cdepaM  mpodeccroHaTIbHON
eI TEIbHOCTH,

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

- YMEHHUE MTPOTHO3UPOBATH HEOJIATOMPUSATHBIC SKOJIOTHUICCKHC
MOCJIC/ICTBHS MPEANIPUHIUMACMBIX JTEUCTBHUH, MPEIOTBpAIIATh
WX,

MeTtanpeaMeTHbIE PE3yIbTaThl JOIKHBI OTPAXKATh:

OBnajicHie YHUBEPCATBHBIMU YUCOHBIMU TO3HABATEIIEHBIMH
e CTBUSMU:

a) 0a30BBIC JJOTUYECKUE JCHCTBHUS:

CaMOCTOSITCIIBHO dbopmynHpoBaTh M aKTyalIM3HpPOBAThH
po0JieMy, paccCMaTpHUBaTh €€ BCECTOPOHHE, YCTaHABIMBAThH
CYIIECTBEHHBIH MPU3HAK WJIM OCHOBAHHS IS CpPaBHEHUS,
KJTaCCH(PUKAITIN U 0000IIEHHUS; OTIPENIeNIATh eI
NMEesITeTbHOCTH,  3aJaBaTh MapaMeTpbl U KPUTEPUH  UX
TOCTHIKEHUS; BBISBIISTh 3aKOHOMEPHOCTH WM MPOTUBOPEUYHS B
paccMaTpuUBaeMbIX  SBICHHSIX; BHOCHUTH KOPPEKTHUBBI B
eI TEIILHOCTD, OIICHUBATh COOTBETCTBHE PE3YyJIbTATOB IICIISM,
OIICHUBATh PUCKH TOCIEACTBUN JI€ATEIHHOCTH; Pa3BUBAThH
KpeaTHBHOE MBIITUICHUE TIPY PEIICHUH KU3HEHHBIX TPOOIIeM;

0) 6a30BBIE HCCIIEIOBATEILCKHIE ICHCTBUS:

(popmupyembIx O6umel I[ncummnﬂapmﬂez
KOMIIETCHIM I
OK 01. BeiOupars JlMuHOCTHBIE ~ pe3yNbTaThl JOJDKHBI OTpakath B uactd [[IP6 1. CdopMupoBaHHOCTh TPEACTABICHUH O pOJH

U MecTe (U3MKH M acCTPOHOMHHU B COBPEMEHHOH Hay4HOMH
KapTUHE MHpa, O CHCTeMooOpasymooueld poiau (U3UKH B
pa3BUTUH €CTECTBEHHBIX HayK, TEXHUKHU
M COBPEMEHHBIX TEXHOJOTHH, O BKJIAJIE POCCUICKUX
U 3apyOeXHBIX YYEHBIX-(QU3UKOB B pa3BUTHE HAYKH,
MOHUMaHHUE (PU3MYECKOI CYIIHOCTH HAOII01aeMbIX SBICHUH
MUKpPOMHUpA, MaKpOMUpa M MEramupa; MOHWMaHHE POJIH
ACTPOHOMHMHU B IPAKTUYECKOW JEATEIILHOCTH YelOBEKa M
nanpHEHIIeM HayYHO-TEXHUYECKOM Pa3BUTHHU, PO (PU3UKH
B dbopmupoBaHMM  Kpyrozopa H  (YHKIHOHAIHHOM
IPaMOTHOCTH Y€JIOBEKa /ISl PEIICHNUS IPAKTUYECKUX 3a/1ay;

[IP6 2. CdopmMupoBaHHOCTH YMEHHH  paclio3HaBaTh
(buznueckue sBIIeHUs ~ (Tpolecchl) W OOBSACHATH
MX Ha OCHOBE U3YyYCHHBIX 3aKOHOB: PaBHOMEPHOE

1 paBHOYCKOPEHHOE MPSIMOJIMHEIHOE IBUKEHUE, CBOOOTHOE
MajiecHue  Tell, JBWKEHHWE 10 OKPY)KHOCTH, WHepIus,
B3aUMO/IEHCTBHE TeJ, KoJeOaTeIbHOE IBUKEHHE, PE30HAHC,
BOJIHOBOE JBMXKeHHE; MU (y3usi, OpOYHOBCKOE IBUKEHUE,
CTPOEHME JKUAKOCTEH 1 TBEP/BIX TeJl, U3BMEHEHHE 00bema Tel
Mpy HarpeBaHuM (OXJIAXJAEHWH), TEIUIOBOE paBHOBECHE,
WCIIapEeHNE, KOHJIEHCAlMs, IUIaBJICHUE, KpUCTAJUIM3aLu,
KHUIIEHNE, BIAXKHOCTh BO3IyXa, CBA3b CPEIHEN KNHETHUECKON
PHEPIUU TEIUIOBOTO JBM)KEHUS MOJIEKYJT C aOCOIIOTHOM
TeMIepaTypoil,  TOBBILIEHWE JaBJ€HHUS Ta3a IMpU €ro
HarpeBaHUU B 3aKPBITOM COCY/JIE, CBSI3b MEKY TapaMeTpaMHu
COCTOSIHMA ~ ra3a B M30Ipoleccax; MIEKTpU3alus Tell,
B3alMOJIEIICTBHE 3aps110B, HATPEBAHUE IPOBOJIHUKA C TOKOM,
B3alMO/ICIICTBIE MarHUTOB, 3JEKTPOMAarHUTHAs WUHAYKIMS,

}IeﬁCTBI/Ie MAaroMuTHOro IoJjid Ha HOPOBOJHHK C TOKOM H

1

KOTOPBIX Y4acTBYeT 00I11eo0pazoBaTebHas TUCIUILUINHA.

2 JluCLUMITHHAPHEIE PE3yIbTaThl CHOPMYIUPOBAHBI U IPOHYMEPOBAHbI B COOTBETCTBUH C TPEOOBAHUAME K IIPEAMETHBIM Pe3y/ibTaTaM 0a30BOr0 YPOBHS
(ITP6) ®I'OC COO (ITpukaz Munoopuayku Poccun ot 17.05.2012 Ne 413 (penakuus ot 27.12.2023 r.).

OO6mme pe3ynbTaThl CHOPMYIUPOBAHBI B COOTBETCTBUU C JIMYHOCTHBIMH U MeTampeaMmeTHbiMu pesynbTaramu ®I'OC COO, B ¢opMupoBaHuu




- BIQJACTh HaBBIKAMH  y4COHO-HCCIICOBATEILCKOM
IIPOCKTHOM JIeATEIbHOCTH, HABBIKAMHU Pa3pelICHUS MPOOJIeM;
- BBISIBIISITD MPUYUHHO-CIIC/ICTBEHHBIC CBSI3H u
aKTyaJIM3UPOBATh 3aJ]a4y, BBIJIBUIaTh THIIOTE3Y €€ PCIICHHS,
HAaXOQUTh  ApPryMEHTHl  JUIsl  JOKa3aTelIbCTBA  CBOUX
YTBEPIKICHUIA, 3a/1aBaTh napaMeTphl
Y KPUTEPUU PEIICHMUS;

- AHAM3HUPOBATHh TIONYYEHHBIC B XOJC pEIICHUS 3aJa4d
pe3yNbTaThl, KPUTUYECKU OIICHUBATh WX JOCTOBEPHOCTH,
MPOTHO3UPOBATh U3MEHEHHE B HOBBIX YCIIOBUSIX;

- yYMeTh TMIEPEHOCHUTh 3HAHWUSA B I[I03HABATEILHYIO
MPAKTUYECKYIO YaCTH KU3HEACATEIILHOCTH;

- YMETh HMHTETPHPOBATh 3HAHHUS W3 PA3HBIX IMPEIMETHBIX
o0Jacreii;

)51

u

- BbIABUI'aTb HOBLIC HICH, MIpcAjiaratb OpPUTHHAJIIBHBIC
MOAXOJAbI U PCHICHU A,
- IMMPOABJIATH CIIOCOOHOCTD ux HCIIOJIb30BaHUsA B

M03HABATEIBHON U COLMAILHOM MIPAKTUKE;
-IIPOABJIATH CIIOCOOHOCTh M T'OTOBHOCTH K CaMOCTOATCIIbBHOMY
MOWCKY METOOB PEIIECHUS MPAKTUYECKUX 3a7au, IPUMEHEHHIO
Pa3IMYHBIX MECTOAOB IMO3HAHUA
-CTaBUTh W (OpPMYIHUPOBATh  COOCTBEHHBIE  3aJa4d B
06pa3OBaTCJ'II)HOI\/'I ACATCIBHOCTH U ) KU3HCHHBIX CUTYallUAX;
-BBISIBIISITH MIPUYUHHO-CIIEICTBEHHbBIE CBSI3U
AKTYAJIM3UPOBATH 3a/lavy, BbIIBUT'ATh TUIIOTE3Y €€ PCIICHUA,
HAXO/UTh apryMeHTBhl A1 JIOKa3aTeNbCTBA  CBOMX
YTBEPKJICHHM, 3aaBaTh NapaAMETPbl U KPUTEPHUH PELICHUS;
AQHATM3MPOBATh  TOJYUYEHHBIE B XOJE€ pEIIeHHs 3a7auu
PE3YyIbTaTbl, KPUTUUCCKHN OILICHUBATbL HX OJOCTOBEPHOCTD,
MPOTHO3MPOBATh W3MEHEHHE B HOBBIX YCIOBHSX; J/aBaTh
OLICHKY HOBBIM CUTYyallUAM, OLICHHUBATDb HpHO6p€T€HHBII71 OIIBIT,
pa3pabaThIBaTh MJIaH PEIICHUS MPOOIEMBI C YIETOM aHaTu3a
MMEIOIUXCS MaTEpUAIBbHBIX U HEMAaTEPUAIIBHBIX PECYPCOB;
OCYIIECTBIISATH IEJICHANIPABICHHBIN MOMCK MEPEHOCa CPEACTB U
CIoco0O0B JCHCTBUSA B MPO(ECCHOHATBHYIO CPEY;
YMCTb MEPCHOCUTD 3HaHUs B IMMO3HABATCIIbHYIO
W MIPAKTHYECKYI0 00J1aCTH )KU3HECSITEILHOCTH,

u

NBYDKYIIUHCS 3apsil, JIIEKTPOMArHUTHBIE KOJICOaHUsI ¥ BOJTHBI,
NPSMOJIMHEHHOE  PAacIpOCTpAaHCHHWE CBETa, OTPAKCHHE,
MpeioMIIeHHe, UHTepepeHIus, TUGPAKIUS U MOJSIPU3AIHS

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

[1P6 3. Brnanenue OCHOBOMONATAIOMUMH  (PU3HMUYECKUMH
MOHATUSMH U BEIMUUHAMH, XapaKTePU3YIOIUMH (PU3UYECcKHe
MpoLecchl (CBS3aHHBIMU C MEXAHUYECKUM JIBUKEHHEM,
B3alMOJICHICTBUEM TeEJl, MEXaHWYECKUMH KOJeOaHUsIMU U
BOJIHAMH; ATOMHO-MOJIEKYJISIPHBIM CTPOEHHUEM BEILECTBa,
TEIUIOBBIMU TIPOLIECCAMU; JJIEKTPUUYECKMM W MarHUTHBIM
[OJISIMU,  JJEKTPUYECKUM  TOKOM, BJIEKTPOMArHUTHBIMU
KOoJeOaHMsMU U BOJHAMH; ONTUYECKUMHU SIBICHUSMHY;
KBAaHTOBBIMU SIBJICHUSIMU, CTPOCHHEM aTOMa U aTOMHOTO 51pa,
PaZMOaKTUBHOCTBIO);  BJIAJICHME  OCHOBOIIOJIAraroIIMMHU
ACTPOHOMUYECKUMHU MOHATHUSIMU, M103BOJIAIOIIMMHU
XapaKTepU30BaTh MPOLIECCHI, TPOUCXOAIINE Ha  3BE3/aX,
B 3BE3HBIX CHUCTEMAaX, B MEXIaJaKTUYECKOU Cpene;
NMBH)KEHHE HEOECHBIX TEM, IBOJIIOINIO 3Be3] U BeceaeHHOH;

[IP6 4. BrageHue 3aKOHOMEPHOCTSIMM, 3aKOHAMHU H
TeopusiMu (3akoH BcemupHoro Tsarorenus, I, II u III 3akonb!
Hpr0TOHA, 3aKOH COXpaHEHUsI MEXaHUYECKON DHEPIUH, 3aKOH
COXpPaHEHMsI HMITYJIbCA, MPUHUIUI CYNEPIO3ULUU  CHUJI,
[IPUHLIMII PABHOIIPABHOCTU MHEPLUAIBHBIX CUCTEM OTCUETA;
MOJIEKYJISIPHO-KUHETUUECKYI0 TEOpPUI0 CTPOCHHUS BEIIECTBA,
ra3oBbIE 3aKOHBI, IEPBBIM 3aKOH TEPMOJMHAMUKH; 3aKOH
COXPAHEHHUsI SJIEKTPUYECKOro 3apsiaa, 3akoH Kynona, 3akoH
Oma s ydactka uenu, 3akoH Oma Uil HOJIHON
DIEKTpUYeCKOM 1enu, 3akoH Jxoyns - JleHma, 3akoH
DIIEKTPOMAarHUTHOW MHAYKLHHU, 3aKOH COXPaHEHUS 3HEPIUH,
3aKOH MPSMOJIMHEHHOTO pacHpoOCTpaHEHHUsi CBETa, 3aKOH
OTPaXEHMsI CBETA, 3aKOH IPEJIOMJIEHUS CBETa; 3aKOH
COXPAHEHHUsI SHEPTUH, 3aKOH COXPAHEHUs MUMIYJbCa, 3aKOH
COXpaHEHMsI DJIEKTPUUECKOTO 3apsiAa, 3aKOH COXPaHEHUS




YMETb HMHTEIPUpPOBaTh 3HAHUS M3 Pa3HbIX MPEAMETHBIX
oOJacTeii; BBIABUTaTh HOBBIE MJIEH, IIpeIaraTh OpUruHalIbHbIE
MOJAXO/bI U PEIICHHUS;

CTAaBUTH MPOOJIEMBI U 3a7a4d, JOMYCKAIOIINE alIbTepHATUBHbBIC
pelIeHus

MacCcOBOI'O YHMCIa, MOCTyNaaThl bopa, 3akOH pagroaKTUBHOTO
pacnana); yYBEpEHHOE UCIIOJIb30BaHUE 3aKOHOB U
3aKOHOMEPHOCTEH Npu aHanu3e (U3NYECKUX SIBICHUH U
[IPOLIECCOB;

[IP6 7. CdhopMHUpOBAaHHOCTh YMEHHUS pEIIaTh pPacUYECTHHIC
3aJauM C SIBHO 3aJIaHHOM (U3UYECKON MOJIENbI0, UCIOIB3YS
¢u3nveckue 3aKOHBl W MPHHLUIBI, HAa OCHOBE aHAIM3a
YCIIOBUS 3a7jaud BbIOMpaTh (PU3UYECKYIO MOJENb, BBIICIATH
¢du3nveckre BeIMYUHBI U (OPMYIBI, HEOOXOIUMBIE IS €€
pellieHus, MPOBOJIUTh pacyeThl U OILIEHUBATh PEaJTbHOCTH
[I0JIyUEHHOI0 3HAa4YeHUsl (PU3MUECKON BEIUYMHBI; pEllaTh
KaueCTBECHHbBIC 3aauu, BbICTpauBas JIOTUYECKH
HEIIPOTUBOPEUYUBYIO LEMOYKY PACCYKICHUHM C ONOpPOM Ha

COBPEMEHHBIE CPE/ICTBA
MOWCKa, aHATH3a

W MHTEPIPETANN
MH(pOpMaIMN

1 MTH(POPMALIMOHHBIE
TEXHOJIOTUU

TSl BEITIOJTHEHUS 337124
npoQeccHoHaIbHOM
NesTeTbHOCTH

HAYYHOTO ITO3HAHMS:

- c(hOopMHPOBAaHHOCTH MHPOBO33PEHHS, COOTBETCTBYIOILETO
COBPEMEHHOMY YPOBHIO DPa3BUTHS HAayKH W OOIIECTBEHHOU
MIPAKTUKH, OCHOBAHHOTO Ha  Juanore KYJBTYP,
CIIOCOOCTBYIOIIETO  OCO3HAHUIO ~ CBOETO  MecTa B
MOJIUKYJIBTYPHOM MHUDE;

- COBEpILICHCTBOBaHME SI3bIKOBOM M YMTATENBCKOM KyIbTYpHI
KaK CpeJCTBa B3aUMOJICHCTBUS MEXIY JIIOJbMH U TO3HAHUS
MUpa;

MeTanpeaMeTHbIe pe3yabTaThl JOJKHBI OTpakaTh: OBajeHne
YHABEPCATHHBIMH YI€OHBIMH ITO3HABATEIHHBIMH JIEHCTBHUSIMU:
B) paboTta ¢ uH(popMaLuei:

- BJIaJIETh HaBBIKAMH TTOJTy4eHHsI HHYOPMAIIMH U3 UICTOYHUKOB
pasHbBIX THUIIOB, CAMOCTOSTEIBHO OCYIIECTBIATH IOMCK,
aHaM3, CHUCTEMAaTH3aIlMI0 W HMHTEPIPETAn0 HH(OpMaIH
pa3NUYHBIX BUAOB U (OPM NPEICTABICHHUS;

- CO3[aBaTh TEKCTHl B PAa3IUYHBIX (opMarax C y4eToM
Ha3zHauyeHUs MH(pOpMAIMK M IENEeBOM ayquTOpuu, BbIOWpas
ONITHMANBHYIO (JOPMY ITPEICTABICHHS U BU3YaTH3alHN;

M3yuyeHHbIE 3aKOHbI, 3aKOHOMEPHOCTH M  (U3UUECKHE
SIBJICHUS
OK 02. Ucnonbs3zoBaTth  JIMUHOCTHBIE PE3YJAbTAThI JOJKHBI OTpaXKaTh B yacTH LleHHOCTH [[IPO 5. YMeHue yuuThIBaTh TpaHULbl [PUMEHEHUS

M3y4YEHHBIX (DU3UYECKUX MOJENeH: MaTepualibHas TOYKa,
MHEepLUaIbHas CHCTeMa OTCYeTa, MAeajbHBIA Ta3; MOJIENIn
CTPOEHUS Ta30B, KUIAKOCTEH W TBEPABIX TEJ, TOUYECYHBIN
PIEKTPUYECKUI 3apsj, s/iepHas MOJENb aTOMa, HYKJIOHHas
MOJICJIb aTOMHOTO SI/Ipa MPU PEIICHUH GU3NUECKUX 3a/1a4;
[1P6 9. CdopmMupoBaHHOCTh COOCTBEHHOW MO3UIUU IO
OTHOIIEHUIO K (pru3nueckol MHPOpMaIM, MOJydyaeMond U3
pa3HbIX HMCTOYHHMKOB, YMEHUU HCIOJIB30BaTh LU(POBBIE
TEXHOJIOTUU IS TIOMCKa, CTPYKTYpUPOBAHUS,
WHTEPIPETAllMM U TPEACTaBICHUS y4eOHOW W HaydHO-
MOMyJISIPHON H(OpPMAINH; pa3BUTHE YMEHUN KPUTHUUECKOTO
aHaIIM3a MoJiydaeMoit nHopmamu




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

- UCII0JIb30BaTh CpeacTBa MH(POPMALIMOHHBIX U
KOMMYHHKAIIMOHHBIX TEXHOJIOTUN B PEHICHHH KOTHUTUBHBIX,
KOMMYHMKaTHUBHBIX M  OpPraHM3alMOHHBIX  337ad  C
coOII0ICHUEM TpeOoBaHU HSPrOHOMUKH, TEXHUKHU
0€30MaCHOCTH, TUTHEHBI, PecypcocOepeKeHHsl, MPaBOBBIX U
ATUYECKUX HOPM, HOPM UH(OPMALIMOHHON O€30MMacCHOCTH;

- BJIJIETh HABBIKAMH PACIO3HABAHUS U 3aIUTHI HHPOpMaIUH,
nH(OpPMAIIMOHHON 6€30MaCHOCTH JTUYHOCTH

OK 03.

[ LltanupoBaTh

1 pealli30BBIBAThH
COOCTBEHHOE
poheCCHOHATLHOE 1
IMTUYHOCTHOE
[pa3BUTHE,
MpeIIpPUHUMATETbCK
VIO IeSITETbHOCTh

B
npodeccrnoHaTbHOM
cdepe,

MCTIOJIh30BaTh 3HAHUS
10 IIPaBOBOM U
(buHaHCOBOM
PaMOTHOCTH B
[Pa3IMYHBIX
PKI3HCHHBIX
CUTYyaIUsIX

JIMYHOCTHBIE PEe3yNbTaThl JOJDKHBI OTPaykaTh B YaCTH TyXOBHO-
HPaBCTBEHHOT'O BOCIIUTAHUS:

- CIIOCOOHOCTh  OLIEHMBAaTh CUTYallUIO MU
OCO3HaHHBIC pEIICHHS, OPHEHTHPYACh Ha
HPaBCTBCHHBIC HOPMbI U ICHHOCTH,

- OCO3HAaHME JMYHOTO BKJIQJ B MOCTPOEHHE YCTOWYHUBOTO

MNPpUHHUMATDh
MOpPaJIbHO-

Oyaymero;
Mer: allpCIMCTHBIC PE3YJIbTAaThL JOJIDKHBI OTpaXaThb:
OBnajieHre YHUBEPCAIbHBIMU PETYISTUBHBIMU JEHCTBUSAMU: a)
CaMOOpraHu3anus:

- CaMOCTOSTCIIBHO OCYHICCTBIIATH IMMO3HAaBaTCIILHYIO

ACATCIIBHOCTD, BBIABJISITH HpO6J’IeMLI, CTaBUTHb

u QopMyIUpoBaTh COOCTBEHHbIE 3a/ladyll B 00pa30BaTEIbHOM
NesITeIbHOCTH U )KU3HEHHBIX CUTYaIHX;
- CaMOCTOSITEJIbHO COCTaBIIATh IJIaH PELIeHUs NPOOIeMBbI
C  y4eTOM  HMEIOLIUXCS  PECypcoB,  COOCTBEHHBIX
BO3MOXHOCTEN U MPEANOYTEHNI;
- TaBaTh OLIEHKY HOBBIM CUTYallUsIM;
-paclIMpsATh PaMKH Y4eOHOTO INpeAMeTa Ha OCHOBE JIMYHBIX
[IPEAIIOYTEHUN;
- JlefaTh OCO3HAHHBIM BBIOOP, apryMEHTUpPOBATh €ro, Oparthb
OTBETCTBEHHOCTH 3a PEIICHHUE;
-CIIOCOOCTBOBaTh (DOPMUPOBAHUIO W TPOSBICHUIO MIUPOKOM
PPYIUIMH B Pa3HBIX OOJIACTSX 3HAHUH, MOCTOSIHHO MOBBILIATH
CBOI 00pa3oBaTENbHBIN U KYJIBTYPHBIA YPOBCHB;
0) CAMOKOHTPOJIb:

[1P6 6. Bnasienue OCHOBHBIMH METOJJaMH HAyYHOTO TIO3HAHMS,
MCIIOJIb3YEMBIMU B (PU3UKE: TPOBOAUTH MPSMbIE U KOCBEHHBIE
M3MepeHUsT (DM3MYSCKUX BEIMYWH, BBIOMpas ONTUMAJIbHBIN
Croco0 M3MepeHUsl U UCIONb3ysS U3BECTHBIE METO/bI OLIEHKH
[OrPEIIHOCTEN  M3MEPEHUH, MPOBOJUTH  HCCIEIOBAHUE
3aBUCHUMOCTEH  (PU3MYECKMX BEIMYHUH C UCIIOJIb30BAHUEM
MPSIMBIX W3MEPCHHH, OOBSICHATH TOTYYCHHBIC PE3YJbTAThI,
MCIIONB3YS (PU3MUYECKUE TEOPUH, 3aKOHBI U TIOHATHUS, U JIeaTh
BBIBOJIbI; COONIO/IATh MpaBuiia O0e30macHoOro  Tpyjaa  IpH
[IPOBEACHUU UCCIEIOBAaHU B paMKax y4eOHOTO
PKCIIEPUMEHTA U y4eOHO- MCCIIeI0BaTENbCKON e TENIbHOCTH
C MCTOJb30BaHUEM IHU(PPOBBIX U3MEPUTENBHBIX YCTPOUCTB U
m1abopaTOPHOTO  00OPYIOBAHMS; c(hOopMUPOBAHHOCTH
MpeACTaBICHUI O METoJax  TNOJIYYeHHS  Hay4dHbIX
ACTPOHOMUYECKUX 3HAHHI




MCITOJIB30BaTh TPHUEMBbI pe(IeKCHUU Il OIEHKH CHUTYyalluH,
BBIOOpA BEPHOTO PEIICHHUS;
- YMeTb OILICHMBaTh PHUCKHM U CBOEBPEMEHHO IPUHUMATH
pEIIeHUs 110 UX CHIKEHUIO;
B) SMOIIMOHAIBHBIN HHTEJICKT
- CTpeMJIeHHe K JOCTIDKCHHMIO eI U YCIeXy, ONTHMH3M,
WHUIIMATUBHOCTb, YMEHHUE JEHCTBOBATb, MCXOJSl M3 CBOUX
BO3MOXKHOCTEH;
- CIOCOOHOCTh TOHUMATh SMOITMOHATILHOE COCTOSIHUE JAPYTHUX,
YUUTBIBATh €ro TMpPU OCYIIECTBIECHUHM KOMMYHHKAIUH,
CIIOCOOHOCTH K COYYBCTBHIO M CONIEPEIKUBAHUIO;
- CIIOCOOHOCTH BBICTPAMBaTh OTHOIICHUS C APYTUMU JIOAbMH,
3a00THTHCS, IPOSBISTH HHTEPEC U Pa3pemiaTh KOHPIUKTHI

OK 04. DddexkTuBHO
B3aMMOJICIICTBOBATh U
paboTarthb

B KOJUICKTHBE

1 KOMaH/Ie

JInyHOCTHBIE pe3yabTaThl JOJIKHBI OTPAXKATh B YACTH LIECHHOCTHU
HAy4YHOTO ITO3HAHUS:
- OBJNIQJICBaHME HaBBIKAMH  y4eOHO-UCCIIEIOBATEIHCKOM,
MPOEKTHOM U COLMATIbHOMN JIEATEIIbHOCTH;
MeTtanpeaMeTHbIE pe3yJIbTaThl JOJKHBI OTpakaTh: OBlageHue
YHUBEPCATHbHBIMH KOMMYHUKATUBHBIMH JCUCTBUSMHU:
0) COBMECTHAs I TEIIbHOCTb:
- TIOHMMaThb M MCIOJb30BaTh MPEUMYIIECTBA KOMaHIHOMN U
WHIUBUAYAIBHON paboThI;
- BbIOMpaTh TEMaTHKy M METOJbl COBMECTHBIX AEWUCTBUIl ¢
y4eToM OOLIMX MHTEPECOB M BO3MOXKHOCTEH Ka)KJOro 4jieHa
KOJUIEKTHBA,
- MPUHUMATh
OpPraHU30BbIBATH
1 KOOPAMHUPOBATH JIEUCTBUS MO €€ JOCTH)KEHUIO: COCTABIISTh
[UIaH JIEWCTBUM, pPACIpeneisaTh POJIM C YYETOM MHEHHH
YIaCTHHKOB, 00CYX/IaTh pe3yabTaThl COBMECTHOU PabOTHI;
-OLIEHUBATh KayeCTBO CBOETO BKJIAJa M KaXKJIOTO Y4aCTHUKA
KOMaH/Ibl B 00U pe3ynbTaT Mo pa3pabOTaHHBIM KpPUTEPUSIM;
-IpeJyularaTb HOBBIE IPOEKTHI, OLIEHWBAaTh HAECH C MO3ULUHU
HOBU3HBI, OpPUTMHAJIBHOCTH, TMPAKTUYECKON 3HAUYMMOCTH;
KOOPAMHUPOBATh U BBIOJIHATH paboTy B YCIOBHSIX PeajbHOTO,
BHUPTYaJIbHOI'O U KOMOMHHPOBAHHOTO B3aUMOCHCTBHUS;

eau COBMECTHOI JIESITEIILHOCTH,

[IP6 10. OsBnamenue ymeHUsIMHM paboOTaThb B TIpYIIE C
BBIITOJTHEHUEM Pa3IMYHBIX COLHAIBHBIX POJICH, INIaHUPOBATh
paboTy rpymIbl, paliOHAIBHO PACIIPEeNATh ACITEIbHOCTD B
HECTaHJapTHBIX CUTYallUsX, aJeKBaTHO OLICHMBATh  BKJIAJ]
Ka)XJI0TO u3 YYaCTHHUKOB TPYIIBl B pPEUICHHE
paccMaTpuBaeMoi MpoOIeMbl




-OCYIIECTBIISITh TO3UTHBHOE CTPAaTETHYECKOE IIOBEICHUE B
Pa3IMYHBIX ~ CHUTYyallUsiX,  MPOSBISATH  TBOPYECTBO  H
BOOOpaKEeHUE, OBITh NHUITUATHBHBIM.
OBnajicHe YHUBEPCATbHBIMU PETYISITHBHBIMU JICHCTBUSMU: T)
MPUHSITHE CeOsI U IPYTUX JIFOICH:
- NPUHUMATh MOTHBBI U apryMEHTHI JPYIHX JIIOJCH TpU
aHaJN3e Pe3yabTaTOB JIEATEILHOCTH;
- IPU3HABATh CBOE MIPABO U MPABO JIPYTHX JIOACH HA OIIMOKH;
- pa3BUBATH CIOCOOHOCTH MIOHUMATh MHP C TIO3HUIIMU JPYTrOTO
YeJI0BeKa

OK 05 OcymecTBisaTh
YCTHYIO

Y IMCbMEHHYIO

KOMM YHUKAIUIO

Ha rOCYJapCTBEHHOM
s1361Ke Poccuiickoi
Denepannun

C y4eTOM
ocoOeHHOCTEH
COIMAIbHOTO H
KYJIbTYPHOTO
KOHTEKCTa

JlugyHOCTHBIE PE3YNbTATBl  JOJIKHBI YacTH
PCTETHYECKOTO BOCIIUTAHMA:
- 3CTETUYECKOE OTHOIICHHUE K MUPY, BKIIIOYAsl ICTCTHKY ObITa,
Hay4HOI0 W TEXHUYECKOr0 TBOPYECTBA, CIOpPTa, TPyAa M
00I1IECTBEHHBIX OTHOIICHUI;
B 00JIaCTH ATPHUOTUYECKOT'O BOCITUTAHMS ITPOSIBIIATD:
-I[EHHOCTHOE OTHOIICHHE K TOCYJapCTBEHHBIM CHMBOJIAM,
MCTOPUYECKOMY M HPUPOJHOMY HACJIEAMIO, HaMSATHUKaM,
TpaguuusaM HapoaoB Poccum, nmoctmkenusiMm Poccun B Hayke,
MCKYCCTBE, CIIOPTE, TEXHOJIOTHSIX U TPYIE;
MeTanpeaMeTHbIE pe3yabTaThl JOJIKHBI OTpaxkaTh: OBlIageHue
YHUBEPCATHbHBIMH KOMMYHUKATUBHBIMH JCHCTBUSMH:
a) oOuIeHue:
- OCYIIECTBIIATh KOMMYHHKAITMH BO BCeX chepax KU3HH,
- pacrio3HaBaTh HEBepOaTbHbBIE CPEACTBA OOIIEHUSI, TOHUMATh
3HAQUYE€HHE COLMAIBHBIX 3HAKOB, PACIO3HaBaTh MPEINOCHUIKH
KOH(IMKTHBIX CUTYaIMil U CMATYaTh KOH(IUKTHI;
- Ppa3BEepHYTO M JIOTUYHO H3JIaraThb CBOIO TOYKY 3pPEHHS C

HCIIOJIb30BAHHUEM A3BIKOBBIX CPCIACTB

OTpaxXatTb B

[IP6 1. CdopmupoBaHHOCTH NPEACTABICHUNA O POJIH U
MecTe (PU3MKU U acCTPOHOMUU B COBPEMEHHOW Hay4YHOH
KapTHHE MHUpa, O CHCTeMOooOpasyomei poin (U3UKH B

pPa3BUTHH €CTECTBEHHBIX HayK, TEXHUKHA U
COBPEMEHHBIX  TEXHOJIOTMM, O BKJIAJAE€ POCCUUCKUX U
3apyOeKHBIX  YUEHBIX-(DU3HKOB B  pa3BUTUE  HAYKH;

MOHMMaHUE (PU3NICCKOW CYITHOCTH HAOIIOAACMBIX SBICHHUM
MUKPOMHpA, MaKpoMUpa H Meramupa; MOHUMaHHUE pOJIU
ACTPOHOMHUU B TPAKTUYECKON JEATETHHOCTH YEJOBEKa U
ManbHENUIIEM HAyYHO-TEXHIUYECKOM Pa3BUTUH, POIU (DU3HUKU B
(hopMHUpPOBaHUH KPYro3opa U (PyHKIIMOHATILHON TPaMOTHOCTH
YeJIOBEKa /ISl PEIICHUS] IPAKTUYECKUX 33124

OK 07. CopueilicTBOBaThH
COXPaHCHHIO
OKpYKaroIenl cpensbl,
[PECYPCOCOEPEIKEHUTO,
MPUMEHSITh 3HAHUS

00 H3MEHEHUHU
KJIUMaTa, PUHITUTIBI

JIM4HOCTHBIE  pE3YNbTAThI
PKOJIOTUYECKOTO BOCITUTAHHUS:
- ¢()OpMHUPOBAHHOCTb HKOJOTHUECKON KYJIbTYphl, HOHUMaHHE
BIIMAHUS  COLMAJIbHO-3KOHOMMYECKMX  IPOLIECCOB  Ha
COCTOSIHUE MNPHUPOJHOM M COLUHMAIBHOM Cpelbl, OCO3HAHUE
I00ATBHOTO XapaKTepa IKOJIOTHISCKUX PoOIIeM;
- IUITAHUPOBAHUE U OCYIICCTBICHUE NEHCTBUN B OKPYKAIOIICH

JOJDKHBI  OTpaXaTb B  YacCTU

[1P6 8. ChopMHUPOBAaHHOCTH YMEHUS IPUMEHSTH MOJTYyYEHHbIE
3HAHUS JUI OOBSICHEHUS YCIIOBHM NMpOTeKaHHUs (PU3MUYECKHX
SBIICHWII B TPUPOAE W IS TPUHATHS TMPAKTHUYECKUX
pelieHnii B MOBCEJTHEBHOM  JKU3HU A OoOecreueHHs
0€30macHOCTH TPH  OOpaIIeHUH C OBITOBBIMH MPUOOpAMHU
M TEXHUYECKHMMM YCTPOICTBaMH, COXPAHEHUS 3JI0POBbS H

CO6J'IIOI[€HI/I${ HOPM 5KOJIOTHYCCKOI'O




OEePEIKITHBOTO
[IPOM3BOJICTBA,

b dexTuBHO
MelCcTBOBATE

B UpE3BBIYANHBIX
CUTYaIHsIX

Cpelle Ha OCHOBE 3HAHMUSA LEJIeH yCTOWYUBOIO DPa3BUTHUSA
4EII0BEYCCTBA;

AKTUBHOE HENpUATHE  JEMCTBUM, INPUHOCAIIMX  BpENX
OKpYXKarOILEH Cpese;
- AKTUBHOE HENpUATHE JEHCTBUM, IPUHOCALIMX BpPEL

OKpY>Karolleu cpene;

- YMEHHUE TPOTHO3UPOBATH HEOJIATONPUATHBIC IKOJIOTUYECKUE
MOCIIEACTBUSI MPEANPUHUMAEMBIX ACUCTBUIA, MPEIOTBPALIATh
X

[IOBEJECHU B  OKpyXawouem  cpene; IIOHUMaHUe
HEOOXOAUMOCTH  MPHUMEHEHHsI  JOCTIDKCHHH  (U3UKU H
TEXHOJIOTHH ISl pAlMOHATIBHOTO IIPUPOAOIOJIb30BaHUS

1K 1.1. Aganu3upoBarth
PabOTy CTAHIIMOHHEIX,
[IEPETOHHBIX,
MHUKPOIIPOLIECCOPHBIX U
ITHarHOCTUYECKUX CUCTEM
ABTOMATUKU 110
[IPUHLIUITHAIIEHBIM
cxeMam.

1K 2.2. I[Ipon3BoauTs
pa30opKy, COOPKY U
PETYINPOBKY MPUOOPOB U
'YCTPOMCTB
CUTHAJIN3ALNH,
LEHTPaIN3alid 1
OJIOKMPOBKH.

- BJAJeTb HaBbIKAMU  Y4€OHO-UCCIEAOBATEIICKON U
MIPOEKTHOM J1eATeIbHOCTH, HABBIKAMU pPa3pelIeHus mpooem;
- BBIABIIATH IMPUIUHHO-CIICACTBCHHBIC CBA3HU u

aKTyaJIM3UPOBAThH 3a/1a4y, BBIJABUIATh THIIOTE3y €€ PEIICHUS,
HaXOIUTh apFYMCHTI)I JJIA JOKa3aTcJIbCTBA CBOUX
YTBEPIKICHHH, 3a1aBarhb apaMeTpsI
U KPUTEPUU PELICHUS,

- aHaJII/I?;I/IpOBaTI) HOJIy'—ICHHI)Ie B XO0IC peHIeHI/Iﬂ 3aga4dn
pe3y.HI)TaTI>I, KpI/ITI/ILICCKI/I OILICHHUBATHh HX IIOCTOBCpHOCTI),
[POTHO3UPOBATh H3MEHEHHE B HOBBIX YCIIOBHSX;

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

- YMGTB I/IHTCFpI/IpOBaTI) 3HAHUS H3 pa3HI)IX HpeI[MeTHI)IX
oOmacreii;

n

[IP6 3. Bnasenue OCHOBOMONATAIOIIUMHE (PU3HUYECKUMHU
MOHATHSMH U BETMYMHAMH, XapaKTePU3YIOIIUMH (HU3UUECKHE
IIPOLICCChI (CBSIBaHHI)IMI/I C MCXaHUYCCKUM JBUXCHUEM,
B3aMMO/ICHCTBUEM TEJI, MEXaHMYECKUMH KOJCOaHUSMH U

BOJIHAMH; ATOMHO-MOJICKYJISIPHBIM CTPOCHHEM BCHICCTBA,
TCIUIOBBIMU IIPOOCCCaAMU; OJJIICKTPUYCCKUM W MArduTHBIM
IM1OJIAMU, SJICKTPUYCCKUM TOKOM, OJICKTPOMAariuTHBIMHA

KOJIEOAHUSIMH U BOJIHAMH, OINTHYCCKHMMMH  ABJICHHUAMU,
KBAHTOBBIMU SIBJICHUAMU, CTPOCHUCM aTOMA U aTOMHOTO Apa,
pa,Z[I/IOB.KTI/IBHOCTLIO); BIaaACHHUC OCHOBOIIOJararommmMmumn
ACTPOHOMUHNYCCKUMU IIOHATHUAMU, TTO3BOJIAIOIIIMMHA
XapaKTCPU30BaATh MMPOLECCHI, TPOUCXOAAIINC Ha  3BC3aaX,
B 3BC3IHBIX CHCTEMAX, B MEKTaJIaKTUIECKOM cpeac,
JIBHOKCHHUC HeOeCHBIX TECJI, 3BOJIOIUIO 3BC30 U BCCHGHHOﬁ;

[1P6 5. YMeHue YUUTBIBATb  TI'PAHULLBI
MPUMEHEHMSI U3YYEHHBIX (DU3MUECKUX MOJENEH:
MaTepuaibHasl TOYKa, NHEPLMAIBHAS CHUCTEMa OTCYETA,
WICATBHBIN Ta3; MOJEIN CTPOCHUS Ta30B, KUIKOCTEH U
TBEPJABIX TEJ, TOYEUHBIN AJIEKTPUUYECKUH 3apsi, slepHast
MOJIETIb aTOMa, HYKJIOHHAsl MOJIEJIb aTOMHOTO sIpa MpH

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




1. 2. CTPYKTYPA U COAEPKAHUE YYEBHOU JUCILUILIMHBI

2.1. O0bem yueOHOM ITMCHMILUIMHBI M BHABI Y4e0OHOH padoThI

Bun yueOHo# padoThl Oo0bem B
yacax

O0beM 00pa3oBaTe/IbHOI NPOrPaMMbI THCITUILTHHBI 144

OcHoBHoE cojiep:KaHue 95

B T.4.

TEOpPETHUIECKOe 00yIeHHE 51

J1a00paTOPHBIC 3aHATHUS 26

[IpakTrueckue paboThI 16

CamocrosiTenpHas padbora 19

IIpome:xxyToyHasi arTecTanus (IK3aMeH) 30




2.2. TemaTuyecKMii IJIaH U coaepkanne yueOHou qrucuunannbl (YII)
2.2. TemaTnueckuii nJIaH U coaep:xkanue yueonoi aucuumimasl OY/1. 11 ®PU3UKA

HaumeHoBaHue Coaep:xxanue yueOHOro MaTepuaJia, JJjadopaTopHble H NPaKTHYeCKHe PadoThl, Oo0bem dopmMupyemblie
pa3iesioB U TeM HHIMBHUAYAJIbHBIH MPOEKT (eciu npedycmompensvt) 4acoB o0mue
npogeccuoHaJbHbIE
KOMIIeTEeHIIUN
1 2
3 4
Pa3zpnen 1. du3uka u MeTOAbI HAYYHOI0 NO3HAHUS
Coaep:xanue yueOHOro Marepuasa: 2/0
®usuka - Hayka o npuponae. HayuHble MeTonpl moO3HaHUS OKpyKawuero mupa. Poib
Tema 1.1 Benenne SKCIIEPUMEHTA U TEOPHUH
B TIpOIleCCe TO3HAHHS MPHUPOABI. DKCHepuMeHT B ¢usuke. MoaenupoBanue (U3HUECKUX )
. OK 03, OK 05; JI.1.-
SIBJIGHUH U TIPOLIECCOB. 1.6 M.1.-M.6.:
Hayunbie runote3sl. dusndeckne 3akKOHbI U TEOPUHU. | paHUIBI MPUMEHUMOCTH (PUZUUECKUX 2 1 1’ . 7IP2 JIPZL
3aKOHOB. ) ) JIP23, JIP30
[Tpunmun cootBeTcTBUs. Ponmb u MecTo Qu3uku B (HOPMHUPOBAHHH COBPEMEHHOW HaydHOU ’
KapTUHBI MUPA, B
MPAKTUYECKOU IEATETbHOCTH JIFOACH.
Pasznea 1. Mexanuka 11/3
Coaeprxanue yueOHOro MaTepuaJa:
Tema 2.1. Mexannueckoe aBuxeHue. OTHOCUTEIBHOCTh MEXaHUYECKOTO JBUKEeHUs. CrcTemMa oTcyeTa.
Kunemaruka Tpaektopus.
[lepemerienue, CKOPOCTh (CpesiHssl CKOPOCTh, MTHOBEHHAsI CKOPOCTb) M YCKOPEHHE OK 01-OK 07: J1 -
MaTepHATbHOW TOYKH, UX JL.6.; M.l.—l\;l.6.'
IIPOEKIIMH Ha OCH CUCTEMBI KoopAUHAT. CII0KEHUE NEPEMEIIEHNIN U CII0)KEHNE CKOPOCTEM. 2 1 1’ . 7IP2 HPé’l
PaBHOMEpHOE HpaBHOYCKOpPEHHOE MpsIMOINHEHHOe JBHKeHue. ['paduku 3aBucumoctu ' JiP'é3, Hl;3 0 ’

KOOpJUHAT, CKOPOCTH, YCKOPEHUS,ITyTH U TIEPEMEIICHHS] MaTePHAbHON TOUYKH OT BPEMEHHU.
CBoOoaHoe majieHne. Y ckopeHue cBoO0OIHOTO naeHus. KpuBoIMHEHOE TBIKEHUE.
JIBM>keHre MaTepuaIbHOM TOUKH MO OKPY>KHOCTH C TIOCTOSTHHOW TTO MOJYJTIO CKOPOCTBIO.




YrnoBas ckopocTb, JUHEIHas ckopocTh. llepuon M 4acToTa 0OpaIieHus.
LleHTpOoCTpEMUTENBHOE YCKOPEHHE

HpaRTn'{ecmle 3aHATHSA

IIpakTnyeckue padora

1.M3mepenne MrHOBEHHOM cKopocTu. MccnenoBanne COOTHOIIEHUS MEXK Y ITyTIAMM,
IIPOMICHHBIMHU TEJIOM 32

[IOCJIEZI0BATEIbHBIE PABHBIE NPOMEXYTKH BPEMEHHU IIPH PAaBHOYCKOPEHHOM JIBHJKEHUH C
Ha4yaJbHOU

CKOPOCTBI0, paBHOH HYMO. M3yueHue IBUKEHUS IapUKa B BA3KOW KuaKocTu. M3yuenune
JBYKEHUS Teja, OPOIICHHOTO TOPHU30HTAIBHO.

2.TexHuueckue yCcTpOWCTBA U IPAKTUYECKOE IPUMEHEHHE: CIIUIOMETP, IBUKEHUE CHAPSAOB,
LIETTHbIEC HEPEMEHHBIE ITepefadn. TeXHUYEeCKHUEe yCTPOMCTBA U TPAKTUYECKOE IPUMEHEHHUE:
MOJIIUITHUKY, IBHYKEHUE

CamocrosiTesibHast padoTa: yueOHUK,3a/1a4H.

Conep:xanue y4eOHOro MaTepuasia

Tema 2.2
JAnnamuka

[Ipuaiun otHocutensHOcTH [amunes. Ilepswiii 3akoH HproTona. MHepuuaibHble CUCTEMBI
orcuera. Macca Ttena. Cuna. Ilpunnun cynepmno3uiuu cwi. Bropoii 3akon HeroroHa st
MaTepuaabHOI Touku B MHepuanbHoi cucreme otcuera (MCO). Tpetnit 3akon HeioTona amns
MaTepUaIbHBIX TOUEK. 3aKOH BceMUpHOro TiaroteHus. Cuna tspkectu. [lepBas kocMuueckas
ckopocTbh. Cuna ynpyroctu. 3akos ['yka. Bec tena. Tpenue. Busl TpeHus (MOKOs, CKOJIBKEHUS,
kauenust). Cuna tpenus. Cyxoe Tpenue. Cuia TPEHUsI CKOJBKECHHS W CWJIa TPEHHUS TTOKOS.
Kosddunment tpenus. Cuna CONPOTUBICHUS TpPH ABUKEHUU Tella B JKUJIKOCTH WIH
rase.

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

HpaKTI/I‘-ICCKI/IC 3aHATUA

OK 01-OK 07; JI.1.-
J1.6.; M.1.-M..6.;
I1.1.1.; JIP2, JIP4,
JIP23, JIP30

3. IlpakTtuueckue paboThl: M3yueHue nBukeHus Opycka MO HAKJIOHHOW IUIOCKOCTH MOJ
JNEUCTBUEM HECKOJIBKUX CHJI. TEeXHHYECKHME YCTPOWCTBA U IIPAKTHUYECKOE IIPUMEHEHUE:
MOAIINITHUKY, IBUKEHUE UCKYCCTBEHHBIX CIIYTHUKOB
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CamocrosiTejibHas padoTa: yueOHUK,3a/1a4H.

Conep:xkanue yueOHOro Mmarepuajia

Tema 2.3
3aKoHBI COXpaHeHU s

Mexanunueckas pabota 1 MomHocTh. KuHetnueckas sHeprus. [loteHuumanbHas s3Heprus. 3aKoH
COXpaHEHHS MEXaHWYECKOH sHepruu. Pabora cHIIbI TsHKeCTH U CHITBI ynpyroctu. Ilpumenenue
3aKOHOB coXpaHeHus. lcrosb30BaHHE 3aKOHOB MEXAHUKH s OOBSCHEHUS JBHKCHUS
HEOECHBIX TeNl M JUISl Pa3BUTUS KOCMHYECKMX HCCIEIOBAHUHN, TPAHMIBI HPUMEHHUMOCTH
KJIaCCUYEeCKOM MexaHuKu. Mmmynbc MaTepuanbHOM TOYKM (Tena), CUCTEMbl MaTepUalbHbIX
TOoueK. MIMImynbC CUIIbI M MN3BMEHEHUE UMITYJIbCA Tela. 3aKOH COXpaHEeHUsI UMITyJbca. PeakTuBHOE
nBwkenue. Pabora cunbl. MomHocTh cwiibl. KuHeTnueckass 3Heprusi MarepuaabHOM TOUKH.
Teopema 00 u3MeHeHUM KuHeTH4Yeckoi sHepruu. IloreHuunanbHas sHeprus. [loTeHunanbHas
SHeprus ynpyro JnehopMUpOBaHHOM mnpyxkuHbl. lloTeHuManbHas sHeprus Ttena BOIM3M
noBepxHocTh 3emud. lloreHuumanbHble W HemoTeHUUanbHble Ccuibl. CBs3b  pabOTHI
HENOTEHUUAIbHBIX CHUJI C U3MEHEHUEM MEXAHUYECKOU 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

[IpakTrueckue 3aHgaThs

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

IIpakTnyeckas padora

4 VIzydenune CBsI3M CKOPOCTEH TeJ pU Heynpyrom yaape. VMccnenoBanue cBsi3u pabOThI CHITBI
C U3BMEHEHUEM MEXAHMYECKOU SHEPIuH Tena.

5. TexHu4eckne yCTpOMCTBA 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. MoOJEN CTPOEHUSI Ta30B, KUIKOCTEH M TBEPIABIX TEN M OOBSICHCHHE CBONCTB
BElIeCTBAa HAa OCHOBE ATHX Mojeneid. Macca u pasmepsl Mojekynl. KomudecTBo BemiecTBa.
[TocTostnnass ABoranpo. TeruoBoe paBHoBecue. Temmeparypa u ee wusmepenue. Illkana
temneparyp Llenscus. Mopens wuaeanbHoro raza. OCHOBHOE ypaBHEHHE MOJIEKYISIPHO-
KMHETUYECKOM TEOpHM MHJIeaNbHOrO rasa. AOCONIOTHas TemiepaTypa Kak Mepa cpenHei
KHMHETUYECKOW SHEPruu TEIIOBOro ABWKEHHs uacTull rasza. [llkama temmneparyp KenbBuna.
l"azoBbie 3akoHbl. YpaBHenne MenneneeBa- Knaneitpona. 3axkon Jlamerona. M3ompoueccor B
UJeaIbHOM Tra3e C MOCTOSHHBIM KOJIMYECTBOM BEIIECTBA.

I'paduueckoe nmpeacTaBiIeHnEe H30MPOIIECCOB: U30TepMa, H30X0pa, n3o0apa

HpaKTI/IquKI/IC 3aHATUA

IIpakTnueckas padora

6.13mepenne Macchl Bo3ayxa Ki1accHOi komHate. MceaenoBanue 3aBUCUMOCTH MEXITY
napaMeTpamMH COCTOSIHUS pa3peKeHHOT0 raza. TeXHnYecKre yCTpoHCTBa U MPAaKTHIECKOe
IpUMEHEHHE: TepMOMETp, OapomeTp

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

JlabopaTopHble padoThbI:
1. W3yuenune uzobapHOro mponecca (omnbITHas MmpoBepka 3akoHa [eii-Jltoccaka, boins -
MapuotTa)

CamocTosiTe1bHasi padoTa: yueOHUK,3a0a4H.

Tema 3.2
OcHOBBI
TEePMOAUHAMMKH

Buytpennss sHeprus. Pabota u reronepenaya. KonndectBo TemioTsl. Y paBHeHUE
TeroBoro bananca. [lepBoe Havano TepmMoauHaMuku. AnnadaTHbii porecc. Bropoe Hauano
tepmoauHamuku. Ternossle npuratenu. KI1/] remnoBoro neurarens. OxpaHa npupomsl.
TepmoauHaMuueckas cuctema. BHyTpeHHsIS SJHEPTUs TEPMOIUHAMUYECKON CUCTEMBI U
crioco0bl ee n3MeHeHust. KonndecTBo TemoTsl ¥ pabota. BHyTpeHHss SHEprusi 0JHOATOMHOTO
HJIeaIbHOTO0 Ta3a. Buael Termmonepenayun: TEMIONPOBOIHOCTh, KOHBEKIUS, U3ITyYCHHE.

VY nenpHas TEMI0EMKOCTh BemiecTBa. KoanuecTBo TemnoTel npu Temonepenaye. [Tonarue 06
anuabaTHoM mpouecce. [lepBbiif 3aKoH TepMoauHamMuKu. [IpruMeHeHue nepBoro 3akoHa
TEPMOJMHAMUKH K n3onporeccam. I'papuueckas HHTepnpeTanus padoTsl raza. Bropoit 3akoH

OK 01-OK 07; JI.1.-
J1.6.; M.1.-M.6.;
I1.1.1.; JIP2, JIP4,
JIP23, JIP30
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TepMoauHaMHUKH. HeoOpaTuMocTs mpomeccoB B mpupoje. TerioBble MallvHBL
[TpuHuunsl ecTBUS TEIUIOBBIX MamuH. [IpeoOpa3oBaHus PHEPTUU B TEIUIOBBIX MAaIlWHAX.
Koaddumuent nosesHoro nercTBust

teroBoi MamuHbl. L{uka KapHo 1 ero koagGpuuueHT moyie3Horo J ecTBUs. DKOJIOTHYECKHIE
po0JIeMBI TEIUIOIHEPTeTHKY. TeXHNYeCcKue ycTpoiicTBa M MPaKTHYECKOE IPUMEHEHHE:
JIBUTaTeNIb BHYTPEHHETO CrOpaHusi, ObITOBOW XOJIONMIBHUK, KOHIUIIHOHED

JlaGopaTopHas pabora
2. MI3mepenne yienbHOH TEII0EMKOCTH

CamocrosiTesibHasi paboTa:y4eOHUK,3a/1a4H.

Tema 3.3

ArperatHblie
COCTOSIHMS BelllecTBa U
(¢azoBbie nepexoanl

Conep:xanue y4eOHOro MaTepuasia

[TapooOpazoBanue u KoHmeHcanus. Vcmapenue u KuneHne. AOCOTIOTHAS M OTHOCHTEIbHAS
BIQXKHOCTh BO3ayxa. HacelleHHbIi map. Y ienbHasi TerioTa napoodpa3oBanus. 3aBUCUMOCTh
TeMIIepaTypbl KUIEHUs1 OT AaBieHus. TBepmoe Teno. Kpucrammuyeckue u amopdHbIe Tena.
AHM3oTpOonusl CBOMCTB KpucTauioB. Kuakue kpuctamibl. (COBpEeMEHHbIE  MaTepualbl.
[InaBnenne u Kpuctaumszauus. YJIenbHas TEIUIOTa IJIABICHUS.

Cyb6numarus. YpaBHeHHE TEIUIOBOTO OanaHca

JlabopaTopHble padoThI:
2. OnpeneneHue BIaXXHOCTH BO3AyXa.

IIpakTnyeckas padora

7.IlpakTuueckas pabora: TexHuyeckue yCTpOHCTBA U MPAKTUUECKOE TPUMEHEHHE: TUTPOMETP
U TICUXPOMETP, KAJIOPUMETP, TEXHOJIOTMH MTOJIyY€HUsI COBPEMEHHBIX MaTEPUasoB, B TOM YHUCIIE
HaHOMAaTepHaJIOB, 1 HAHOTEXHOJIOTUU

CaMocTosiTe1bHasi padoTa: yueOHUK,3a0a4H.

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

Pasjen 4. DiieKTpoaMHAMHUKA

27/3

Tema 4.1
DNeKTpocTaTUKa

Conep:xanue y4eOHOro MaTepuasia

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

10
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OUDJIEKTPUKA M TOJYPOBOJHUKH. 3aKOH  COXPaHEHHUs  DIIEKTPUYECKOro  3apsja.
B3aumopeiictBue 3apsinoB. 3akon Kynona. TodeuHblil 37eKTpUUYECKUNA 3apsl. DIECKTPUIECKOE
nosie. HampsipkeHHOCTB aniekTpudeckoro nojst. [IpuHIun cynepno3uimu 3MeKTPUUeCKUX MOJIEH.
JIvHAM HANPSHKCHHOCTH 3JIEKTPUYECKOro moiiss. Pabora cuil 3IeKTPOCTAaTHYECKOrO TOJIS.
[Torenunan. Pasnocts moteHimanoB. [IpoBOJHUKK M JUAJIEKTPUKU B 3JIEKTPOCTATHUECKOM
nosie. Jluanekrpudeckasl MPOHULAEMOCTh. DJIEKTPOeMKOCTh. KoHeHcaTop. DIeKTpOEeMKOCTh
IJIOCKOT0 KOHJIEHCAaTOopa. DHEprusl 3apsHDKEHHOT0 KOHJIeHcaTopa.

[IpakTrueckue 3aHATHS

[IpakTnueckas padbora

8.M3mMepeHue 3JEKTPOEMKOCTH KOHJEHcaTopa. TeXHWYecKue YCTPOHCTBa M MPAKTHUECKOE
IPUMEHEHHE: 3JIEKTPOCKOI, 3JIEKTPOMETP, UIEKTPOCTAaTHYECKas 3allluTa, 3a3eMJICHUE
AIIEKTPONIPHOOPOB, KOHJICHCATOP, KOITMPOBAJIBHBIN anmapaT, CTPYHHBIH IPUHTEP

JlabopaTopHble padoThI:
3. Onpenenenue AIeKTPOEMKOCTH KOHJEHCATOpa

OK 01-OK 07; JL.1.-
JI.6.; M.1.-M.6.;
[1.1.1.; JIP2, JIP4,
JIP23, JIP30

CamocTosTe1bHas padoTa: ydeOHUK, H300pa3uTh rpauuecKy KapTHHBI SJIEKTPUIECKUX
NOJIel Pa3IMYHBIX CUCTEM 3apsi/ioB

Tema 4.2

3aKOHBI IOCTOSIHHOT O
TOKA. DJICKTPHUYECKH I
TOK B Pa3JIMYHBIX
cpenax

Conep:xaHue y4eOHOT0 MaTepHaJia:

DNEKTPUUECKU TOK. Y CIIOBUS CYILIECTBOBAHMS AJIEKTpUdecKoro Toka. Mcrounuku toka. Cumna
toka. [locrosuubiii Tok. Hampspkenwe. 3axkoH Oma ais yyacTKa IE€MH. ODJIEKTPHUUECKOE
CONPOTUBIICHUE. Y IEIbHOE CONpPOTUBICHUE BelecTBa. [lociaenoBarenbHoe, MapalielbHOE,
CMEIIaHHOE COeIMHEHHE MTPOBOTHUKOB. PaboTa anekTpudeckoro Toka. 3akon J[xoyns-Jlenna.
MOWHOCTD 3JIEKTPUYECKOTO TOKA. DJIEKTPOJABMKYIIAsl CHUJIa M BHYTPEHHEE CONPOTHUBIICHUE
HMCTOYHHMKA Toka. 3akoH Owma i TOJIHOW (3aMKHYTOM) anekTpudeckoil nernu. Koporkoe
3aMbIKaHUE. DJIEKTPOHHAs NPOBOJUMOCTb TBEPJIBIX METAUIOB. 3aBUCUMOCTh CONPOTHBIICHUS
METAJIJIOB OT TeMreparypbl. CBEpXIPOBOAUMOCTh. DIEKTPUUECKH TOK B Bakyyme. CBoMCTBa
JIEKTPOHHBIX My4koB. IlomympoBomnuku. CoOcTBEHHass W TNpPUMECHas MPOBOAUMOCTH
MOJIypoBOIHUKOB. CBoiicTBa p-n- nepexoaa. [lomynpoBogHUKOBBIE TPUOOPHI. DAEKTPUUECKUN
TOK B pacTBOpax M pacIulaBax »dJEKTPOJIMTOB. OJIEKTPOJUTHYECKAs  JUCCOLMALIMSL.
OnekTponu3. ONEKTpUYeCKUid TOK B Ta3zax. CaMOCTOSTENBbHBIM W HECAMOCTOSATEIbHBIN
pasps. Monnus. [Tnazma”

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: TexHHuYecKre yCTpOICTBA M MPAKTUYECKOE IPUMEHEHHUE: aMIIepMETP,
BOJIETMETD, peocrar, UCTOYHUKHU TOKa, 3JIEKTpOHArpeBaTeIbHbIe IpuoOpHl,

3JIEKTPOOCBETUTENBHBIC IPUOOPHI, TEPMOMETP CONPOTUBIICHUS, BAKYYMHBIH 101, TEPMHUCTOPHI !
U (OTOPE3UCTOPBI, OJYITPOBOIHUKOBBIN MO, FAJIbBAHUKA
CamocTosiTe1bHAs1 padoTa: yuyeOHUK, 3a1a4H ’
JlabopaTopHble padoThI: 1
4. V3y4eHne CMEIIaHHOTO COEJMHEHMSI PE3UCTOPOB.
I cemectp:
MAKCHMAJIbHAs HArpPy3Ka: 60
Oo0s3aTesbHAsI HATPY3Ka: 51
Jleknuu: 37
JIaDOpaToOpHbIE 3aHSITHSI: 6
IIpakTnyeckue padoThl 8
CamocrosiTesabHasi padbora 9
IIpoMe:xkyTOUHASI ATTECTAIUA: 15
10/2
Tema 4.3 [TocTostHHBIE MarHuThL. B3anmoelicTBre NOCTOSHHBIX MAarHUTOB. MarHutHoe mose. Bekrtop
MarnuTtHoe moJie MAarHuTHOM WHAYKUWU. [IpuHOWI Cynepno3suuMM MAarHATHBIX TOJIeH. JIMHMM MarHuTHON
DJeKTpOMarHuTHas nHAYKIMKM. KapTuHa TMHUN MarHUTHOW MHAYKLIMHU IOJI ITOCTOSHHBIX MarHuToB. MarHuTHoe
MUHAYKLUS I10JI€ MPOBOJIHUKA C TOKOM. KapTrHa TMHUN MHIYKIMM MarHUTHOTO IOJIS AJUHHOTO IPSIMOIO OK 01-OK 07; JI.1.-
IIPOBOJAHMKA M 3aMKHYTOI'O KOJBIIEBOIO INPOBOJHHMKA, KAaTymIKW ¢ TOKOoM. OmeIT Dpcrena. 4 JI.6.; M.1.-M.6.;
B3anmoneiictBrue mpoBoAHUKOB ¢ TOKOM. Cuiia Ammepa, ee MOJayib W HampasieHue. Cuia I1.1.1.; JIP2, JIP4,
JlopeHna, ee MOAyldb W HalpasicHHUE. J[BU)KEHHME 3apsDKEHHOM YacTULBI B OJHOPOIHOM JIP23, JIP30

MarHuTHOM Tosie. PabGota cuinbl JlopeHua. fIBneHue anekTpoMarHuTHOW MHIYKIUH. [loTok
BEKTOpPAa MarHUTHON MHAYKLIHUH. DJIEKTPOIBUKYILAS CUJIa MHAYKLINHU. 3aKOH 3JIEKTPOMarHUTHON
unaykuun Papajes. BuxpeBoe snekTpuueckoe mnosie. DIeKTPOABMKYIIAs CUJIa UHAYKLIUU B
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IIPOBOJHMKE, IBUKYILEMCS IIOCTYNIATEIbHO B OJHOPOJHOM  MarHutHoM nose.  IIpaBuio
Jlenna. MHAYKTUBHOCTb. SIBlIeCHME  CaMOMHAYKIIMH.

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

10.ITpaktnueckass pabora: TexHHUeckwe YCTPOHCTBA H NPAKTUYECKOE MPUMEHEHHUE:
MOCTOSIHHBIE MAarHUTHI, AJIEKTPOMATHUTHI, 3JEKTPOJABUTATENb, YCKOPUTEIU 3JIEMEHTAPHBIX
YacTHUll, THAYKIMOHHASI 11eYb

JlabopaTopHble 3aHATHS

JIaGoparopHas pabota 12. MccrnenoBanue AeiiCTBUS MOCTOSHHOTO MarHUTa Ha PaMKy C
TOKOM.

JlaboparopHas padota 13. M3y4ueHue siBICHUS 3JICKTPOMArHUTHON MHIYKIIUS

CamocrosiTesibHas pabora: yueOHUK, 3a7a4u

Pazgea 5. KoJjie0aHnus 1 BOJIHBI

12/4

Tema 5.1
MexaHnuueckne u
3JIEKTPOMATHUTHbBIE
KoJIeOaHus

KonebarenbHas cucrema. CBOOOHbIE MEXaHUYECKHE KosleOaHus. ['apmoHndeckue
konebanus. [lepuon, yacrora, amrunryna u $asza konedanuid. [IpyKHMHHBI MasTHHK.
MaremaTrueckuil MassTHUK. Y paBHEHUE rapMOHUYEeCKUX Kosebanuil. [IpeBpaiienue sHepruu
Mpyu rapMoHndeckux konebanusx. Konedarenbublil KoHTYp. CBOOOHBIE 2JIEKTPOMArHUTHHIE
Kosie0aHUs B U/I€aIbHOM KOJIe0aTeIbHOM KOHTYpE. AHAIOTUS MEXKIY MEXaHUUECKUMH U
ANEKTpOMarHuTHeIMU KoseOanusiMu. @opmyna TomcoHa. 3aKOH COXpaHEHUs YHEPTHH B
ueaIbHOM KojebaTenbHOM KOHTYype. [IpencTaBienue o 3aTyXaronmx KojJeOaHusX.
BreinyxxaeHHsle Mexanndyeckue kosnebanus. Pesonanc. BelHyX1€eHHBIE 2I€KTPOMarHUTHbIE
konebanus. [lepemennslii Tok. CHHYCOMJAIbHBINA IEPEMEHHBIH TOK. MOIHOCTh TEPEMEHHOTO
TOKa. AMIUIUTYTHOE U JIeMCTBYIOIEe 3HAaUEHNE CUIIBI TOKA U HanpsbkeHus. TpaHcdopmaTop.
[Tpou3sBoacTBO, epeada U NOTPeOIEHUE IITEKTPUUECKON SHEPIUU. DKOJIOTHUECKUE PUCKU
IIpH POU3BOJICTBE AIEKTpUUecKoi sHepruu. KynbTypa ncnosib30BaHusl 3J1€KTPOIHEPTHH B
IIOBCEJHEBHOM KU3HU

IIpakTHyeckas padora
11. IIpakTnueckas pabora: TexHUUECKHE YCTPOWCTBA U MPAKTUYECKOE IPUMEHEHUE:
AJIEKTPUYECKUH 3BOHOK, FeHEpaTOp MePEMEHHOr0 TOKa, JINHUU JIEKTpoIiepeiad

JlabopaTopnasi padora
JlaGoparopHas padota 7. MccnenoBanue 3aBUCUMOCTH MEpHOJia MaJIbIX KoJieOaHUi rpy3a Ha
HUTH OT JJIMHBI HUTH U MaccChl 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 pabota 8. MccnenoBaHue MmepeMEHHOIO TOKa B LIEMU M3 MOCIEI0BATEIBLHO
COEJJMHEHHBIX KOHJIEHCATOPa, KaTYIIKH U pe3UcTopa

CamocrosiTesibHas padoTa: yueOHUK, 3a/1a91

Tema 5.2
Mexannueckune u
3JIEKTPOMATHUTHbBIE
BOJIHBI

Mexanuuyeckue BOJHBI, YCJIoBUA pactipocTpanenus. [lepuoa. CkopocTs pacnpocTpaHeHUs U
JuiiHa BOJHBL [lomepeunbie W MpoOJONbHBIC BOJNHBL HMHTepdepeHius u audpakmus
MeXaHW4YeCKUX BOJH. 3BYK. CkopocTh 3ByKa. I poMkocTh 3ByKa. BeicoTa ToHa. TeMOp 3ByKa.
DNeKTPOMarHUTHBIE BOJHBL. YCJIOBHS M3JTyYEHUsI DJICKTPOMArHUTHBIX BOJIH. B3ammuas
opueHrtauus BekTopoB E, B, v B anekTpoMarHuTHO#l BoiHe. CBOWCTBA 3JIEKTPOMArHUTHBIX
BOJIH: OTpaXKCHHUE, MpeloMIIeHUe, Noispu3anus, audpakmus, wHTepdepeHims. CKoOpoCcTh
ANEeKTpoMarHuTHeIX BoJH. [lIkana sanekrpoMarHuTHBIX BOJH. [IpMeHeHre 31eKTpOMarHUTHBIX
BOJIH B

TeXHHUKE U ObITY. [IpuHIMIIBI paguoCBs3u U TeneBuaAeHUs. Paanonokanusa. DIeKTpOMarHuTHOE
3arpsi3HEHUE OKPYIKaIoLIEeH Cpeibl

IIpakTuyeckas padora

12. Texuuueckue yCTpoiCTBa M MPAKTHUECKOE TPUMEHEHHE: MY3bIKaJIbHble HHCTPYMEHTHI,
yJIbTPa3BYKOBasl TMAarHOCTHKA B TEXHUKE U MEIULIMHE, PaJap, paAuONpUEMHHUK, TEIEBU30D,
aHTeHHa, TeaedoH, CBU-neup

CamocrosiTesibHas padoTa: yueOHUK, N300pa3uTh NOJPOOHYIO CXEMY PAIUOCBA3U WIH
M3FOTOBUTH MOJIEIb MPOCTEHILIEro pauoNpUEMHHKA.

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 pacpoCTpaHEeHUE CBETa B OJTHOPOIHOM CpeJie.
JIyd cBera. ToueuHblil HCTOUHHK cBeTa. OTpak€HUE CBETA. 3aKOHBI OTPAKEHUS CBETA.
[TocTpoenue nzobOpaxeHuit B miockom 3epkaie. [Iperomiienne cBeta. 3aKOHBI TPEIIOMIICHUS
cBeTa. AOCOIOTHBIN MOKa3aTelnb npenomiieHus. [lonmHoe BHyTpeHHee OTpaXkeHue.
[IpenenbHbIN yroa MOJHOTO BHYTPEHHETO oTpaxeHus. Jlucnepens ceeta. CIOXKHBIN COCTaB
6enoro csera. L{per. CoOuparolye u paccenBaroliye JMH3bI. ToHKas auH3a. DoKycHoe
paccTosiHue U ONTHYecKasi cujia TOHKOM JIMH3bI. [locTpoeHune n3o0pakeHuil B cOOMparonux u
pacceuBaromux JuH3ax. @opMyiia TOHKOU JIMH3BL. Y BEIMYEHUE, JaBaeMoe IMH301. [Ipenensl
MIPUMEHUMOCTH T€OMETPUIECKOl onTuKU. BoHoBas ontuka. MaTepdepenius crera.
KorepeHTHbIE HICTOUHUKH. Y CIIOBUS HAOIIOIEHHS] MAKCHMYMOB 1 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(PEPEHIIMOHHOMN KapTHHE OT ABYX CHH(A3HBIX KOT€PEHTHBIX UCTOUHUKOB. J(ndpakuus
cBeta. [ludpakimonHas pemeTka. Y cIoBUe HAOTIOACHHS TIIABHBIX MAKCHMYMOB IPH TIaICHUN
MOHOXPOMAaTHYECKOro cBeTa Ha qudpakimoHHyo pemerky. [lonspuzanus ceera

IIpakTHyeckne padboThI:
13.HaGnronenue qucnepcuu CBeTa.

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

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

pelieTka, NoJspou/i, TEJIECKOI

JlaboparopHas padota 9. OnpeneneHue nokas3arens IpeJIoMIECHUS CTEKIIa.

JlaboparopHast pabota 10. HcciienoBanre cBONCTB N300pakeHUI B JIMH3AX.

JlaGopaTopHas pabora 11. HaGaroaenue qucnepcuu cBeTa 9

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

PEIIEeTKH.

JlaboparopHast pabora 13. HabmoeHue CrionmHoro u JHHSHYaTOro CIIEKTPOB.

CamocrosiTesibHasi paboThl: yUeOHUK, 337241 2
Pa3nen 6. OcHOBBI cHIENIHAIBLHON TEOPUH OTHOCUTEIHLHOCTH )
Tema 6.3 I'paHnuBpl NPUMEHMMOCTH KJIACCHMYECKOM MexaHMKH. [locTynmarel cnenuanbHOM TEOpHUH
OCHOBBI CIICLHAJIBHOI | OTHOCUTEIIBHOCTH: HWHBAapUAHTHOCTb MOJYJS CKOPOCTHM CBE€Ta B BaKyyme, IPUHLIMI OK 01-OK 05; JI.1.-
TeOpUH OTHOCUTENBHOCTH DHHINTeNHHA. OTHOCUTENBHOCTh OJHOBPEMEHHOCTHU. 3aMe/IJIEHHE BPEMEHU U 2 JL.6.; M.1.-M.6.;
OTHOCHTEJIbHOCTH COKpAIEHUE JUIMHBI. DHEPIHsI U UMITYJIbC PEISITUBUCTCKON YacTULbl. CBSI3b MacChl C SJHEPTUEH I1.1.1.; JIP2, JIP4,

1 UMIYJIbCOM PEJIITUBUCTCKON YaCTUIbl. DHEPTHUs MOKOSI. JIP23, JIP30
Pasznen 7. KBanToBas pusuka 7/2
Tema 7.1 ®otonbl. Dopmyiaa Iliianka cBsa3u 3Heprun GoTOHA € €ro YacToTOi. DHEPrUs U UMITYJIbC
JIeMEeHTBI ¢dorona. OtkpeiTie U uccnegoanue Qororpdexra. Omnbitel A.I'. CroneroBa. 3aKOHBI OK 01-OK 07; JI.1.-
KBAaHTOBOW ONTHKHU dbotorddekra. YpaBuenne DiinmeiHa 11 pororddexra. "KpacHas rpanuma"” hotodrddekra. ’ JL.6.; M.1.-M.6.;

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

JIP23, JIP30

Tema 7.2 Mopens aroma Tomcona. Oneitel Pesepdopaa mo 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 Mepexo4€ aroMa C OJHOTO

J1.6.; M.1.-M..6.;
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YPOBHS 3HEpruM Ha Jpyroi. Buael cnexktpoB. CHeKTp ypOBHEW HEPruu aroma BOAOPOJA.
BosiHoBbie cBoiicTBa wactul. Bosbl ge bpoisg. KoprnyckylisspHO-BOJIHOBOM IyaJIM3M.
CrioHTaHHOE M BBIHYKJEHHOE n3nydeHue. [{udpaxius 31eKTpoHOB B KpUcTaiaX. Y CTpOMCTBO
U npuHIUN paboTel Jjaszepa. CHOHTAaHHOE M BBIHYXICHHOE HW3JIydeHUE. TeXHUYEeCcKue
YCTPOMCTBA M TNPAKTUYECKOE IPHUMEHEHHUE: CIEKTpalIbHBIA aHalu3 (CIEKTPOCKOI), Jasep,
KBaHTOBBIN KOMITBIOTEP

JlaGopaTopHble 3aHATHSA
JlabopaTtopHas pabota 14. Habmonenne muHedyaToro 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.
OmnsiThl Pesepdopaa no onpeneneHuro cocraBa paauoakTUBHOIo uaiydeHus. CBoiicTsa anbda-
, Oera-, ramMMa- M3Iy4YeHHs. BiusHUE pagroOaKTUBHOCTH Ha KHBBIE OpraHu3Mbl. OTKpbITHE
npoToHa 1 HelrpoHa. Hyknonnas mozens sinpa I'eitzenoepra-MBanenko. 3apsz siapa. MaccoBoe
gyucio sapa. M3orombl. Anbda-pacnan. DIeKTPOHHBIN U MO3UTPOHHBIN Oeta-pacnaa. ['amma-
U3JlydyeHue. 3aKOH paJlMOaKTUBHOIO pacnaia. DJHEPIUs CBSI3U HYKJIOHOB B siipe. Sl 1epHbIE CUIIBI.
Hedext maccel sapa. SpepHbie peakiuu. JleneHwe W CHHTE3 sjaep. SIACpHBIA peakTop.
Tepmosinepusbiit cunTe3. [IpoGneMbl M MEPCHEKTUBHI SACPHON SHEPreTUKU. DKOJIOTMYECKHe
aCMeKThl SIIEPHOM SHEPreTHKU. DJeMEeHTapHble yacTHlbl. OTKpBITHE MO3UTpOHA. MeTobl
HaOJIOACHUS U PETUCTpPaAllMM SJIEMEHTapHbIX 4acTull. DyHIaMeHTaJbHbIE B3aUMOJICHCTBUSL.
EnuncTBO Qm3znyeckoil KapTUHBI

Mupa

IIpakTnyeckune padoTsI:

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

16.Texuuueckue ycTpoilcTBa M NMpakTHUYECKOe NMpPUMEHEHHUe: (POTOrIeMEeHT, (POTOAATUHK,
CoJIHEYHas Oarapes, CBETOJUO/I, CIIEKTPOCKOII, Ja3ep, KBAHTOBbIN KOMIIbIOTED, 103UMETD,
kamepa Bunbcona, sipepHblil peakTop, aToMHast 6omMba

CamocrosiTesbHas padoTa: yueOHUK, 3a/1a9H

II cemecrp:

MaKCHMAaJIbHasl HArpy3Ka:

84

00s13aTe/IbHAs HATPY3KAa:

44

Jlekuun:

16
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JlabopaTopHbie padoThI: 20
IIpakTHyeckue padoThl 8

CamocrosiTeJibHasi padora 10

IIpoMe:kyTouHasi aTTecTanus (IK3aMeH) 15

3a roa:

MaKCHMAaJIbHasl HArpy3Ka: 144

O0si3aTesibHAasE Harpyska: 95

Jleknun: 53

JlabopaTopHble padoThbI: 26

IIpakT4yeckue padboTsbI: 16

CamocrosTensnas padora 19

IIpomMe:xkyTouHasi aTTecTanus (IK3aMeH) 30
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3. YCJIOBUSI PEAJIM3AIIMM YUYEBHOM JUCHUTIJIAHBI

3.1. TpeﬁoBaHnﬂ K MUHUMAJIbHOMY MaTe€PUHAJIBHO-TEXHUICCKOMY o0ecrneyeHu10

Peanuzanuss mporpamMmbl JAUCHMIUIMHBI TpeOyeT Haauuus ydeOHOro KaOuHeTa
¢u3uku.O6opynoBanue yueOHoro kabuHera (Ha OCHOBaHMHU TpHKasza oT 23 asrycra 2021
r.Ne 590 «O0 yTBepKIeHUH MEPEUHs CPEJICTB 00YUEHUSI U BOCITUTAHUS...»):

1. [Mudposas naboparopus 1Mo PU3UKe 11 yIUTENS;

2. [Mudposas nadboparopust o GU3MKe ISl YICHHUKA,;

3. Becel TeXHMUECKHE ¢ Pa3HOBECAMUY,

4.  KoMIUIeKT 71 1abopaTOPHOTO MPaKTUKyMa 110 ONTUKE;

5.  Kowmrmuiekt it 1ab0paTopHOTo NpakTUKyMa [0 MEXaHUKE;

6.  Kommuiekt 11t 1ab0paTopHOro NpakTUKyMa MO0 MOJIEKYJISIPHON (PU3HKE U
TEPMOIMHAMHUKHY;

7. KommiekT 15t 1abopaTopHOTo MpakTUKyMa IO 3JIEKTPUYECTBY (C T€HEpaTopoM);
8.  KommutekT st u3ydeHus: BO30OHOBISIEMBIX HCTOYHUKOB YHEPTHH (COTHEYHOM,

BETPOBOU 3HEPIUM, OMO-, MEXAHUYECKON U TEPMOAIEKTPUUECKON SJHEPTETHKH );
9. AmMniepMeTp 1a00paTOPHBIN;

10. BoabsT™meTp 1a00paTOPHBIN;

11. Konopumerp ¢ HAOOPOM KAJIOPUMETPUUECKUX TET,

12. Tepmometp 1a00paTOPHBIIL;

13.  KoMmrmuiekT jis u3y4yeHHs OCHOB MEXaHUKH, THEBMATUKHU U BO30OHOBIISIEMBIX
HMCTOYHUKOB DHEPTUH;

14. bapomeTp-aHEpOU[;

15.  bJIOK nuTaHus peryiaupyembli;

16. Be0-kamepa Ha MOJABMXHOM IITATUBE;

17. Buneokamepa aJis pabOThI C ONITUYECKUMH MPUOOpaAMHU;

18. T'enepartop 3BYKOBOW;

19. T'urpometp (ICUXPOMETD);

20. I'py3 HaOopHBIH;

21. JIluHAMOMETp IE€MOHCTPALIMOHHBIN;

22.  KOMIUIEKT NOCY/Ibl AEMOHCTPAIMOHHOMN C MPUHAJIC)KHOCTIMU;
23.  ManHoMeTp KUJIKOCTHOM JEMOHCTPAIlMOHHBIN;

24. Metp IEMOHCTPALIMOHHBIM;

25.  Muxkpockon JEMOHCTPALMOHHBIN;

26. Hacoc BakyymHbIi KoMOBCKOTO;

27. CTonuK NOAbEMHBIN;

28. IlltatuB neMOHCTPAIMOHHBIN (DH3NUSCKUI;

29.  DNeKTpOIUIUTKA;

30. Habop 1eMOHCTpPaIIMOHHBIA 110 MEXaHHUUCCKUM SIBJICHUSIM;

31. HaGop neMOHCTpalMOHHBIN MO0 TUHAMUKE BpaIaTeILHOTO
JBIKCHUS;

32. Habop IeMOHCTpallMOHHBIA IT0 MEXaHHYECKUM KOJICOAHHSM;
33. Habop 1eMOHCTpallMOHHBIA BOJHOBBIX SBJIICHHIA;



34.
35.
36.
37.
38.
39.
40.
41.
42.
43.
44.
45.
46.
47.
48.
49.
50.
S1.
52.
53.
54.
55.

Benepko Apxumena;

MasTtHuk MakcBeiia;

HaGop ten paBHOro o0neMa;

HaGop Ten paBHOI Macchl;

[Tpubop ans neMoHcTpanuu aTMOc(hepHOTro TaBJICHHUS;
[Ipr3ma HAKJIOHAOMIASACS C OTBECOM;

Peruar 7eMOHCTpAIMOHHBIN;

Cocyasl coobmiaromuecs;

CrakaH OTJIMBHOM 1€MOHCTPALMOHHBIN;

Tpy6xa HproToHa;

[Tap Iackans;

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

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

[ITap ¢ kombIOM;

BBICOKOBOJIBTHBIN HUCTOYHUK;

['eneparop Ban-ne-I'paada;

Jlo3umerp;

KaMepTOoHBI Ha p€30HAHCHBIX SIIUKAX;

KomruiekT npubGopoB U MPUHAIICIKHOCTEN JJIs1 AEMOHCTpaIUU

CBOMCTB QJICKTPOMArHUTHBIX BOJIH,

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

Kommiekt npubopoB A1 u3ydeHus: MPUHIUIIOB paluonpremMa U paguonepeadu;

Komr1iekT npoBoioB;

Maraut 1yroodpasHblii;

Marsut noj0coBOM JEMOHCTPALIMOHHBIM;

Marmmuna snexktpodopHasi;

MasTHHUK 3J1€KTPOCTATUYECKUM;

27. Halop no u3y4eHH0 MarHUTHOTO TOJISI 3€MJIH;

28. Halop 1eMOHCTPAlMOHHBIN 0 MATHUTHOMY TIOJTFO KOJIBIIEBBIX TOKOB;
29. Halop neMOHCTpalMOHHBIN N0 MOIYIPOBOIHUKAM;

30. HaGop neMOoHCTpalMOHHBIN MO MOCTOSIHHOMY TOKY;

31. HaGop neMoHCTpaIMOHHBIN MO YJEKTPUIECKOMY TOKY B BaKyyMe;
32. Habop neMoHCTpalMoOHHBIN IO SJIEKTPOIUHAMHUKE;

33. Habop s neMoHCTpalui MarHUTHBIX TTOJICH;

34. HaGop st AeMOHCTpAIUU AJICKTPUUECKHUX TOJICH;

35. TpanchopmaTop yueOHBIIA;

36. Ilamouka CTEKJISIHHA,

37. Ilamouxa >00HUTOBAS;

38. IIpubop Jlenna;

39. Crpenku MarHUTHBIE HA IITATUBAX;

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

HITaTUBBI H30IUPYIOIINE;

DIEeKTpOMarHuT pa3oopHbIN;

Habop neMoHCTpaliMoOHHBII 110 T€OMETPUUECKON ONTHKE;
Habop neMoHCTpaimoHHBIN MO0 BOJIHOBOW OITHKE;
CrieKTpoCKOIl ABYXTPYOHBIH;

Habop cniekTpanbHbIX TPYOOK C HICTOUHUKOM ITUTAHMS;
YcranoBka 11s uzydeHus hotodrddexra;

Hab6op nemoHcTpamonHslil mo nocrostHHo# [lnanka;
KoMmiekT HarisiiHbIX TOCOOUI JIst TOCTOSIHHOTO MCTIOJIb30BAHMUS,
KommiexT moptpeTtoB 11t ohopmieHUs] KaOMHETa;
KoMmiekT 1eMOHCTpaIMOHHBIX yUeOHBIX TaOJIHII.

[Ipn Hanmuuum HEOOXOAMMOIro OOOPYIOBaHUA 3aHATUS MO (PU3MKE B HEKOTOPBIX
CJIydasix MOTYT IPOBOJIUTHCS B UMEIOIIMXCS B 00pa30BaTEIbHON OPraHU3allui MaCTEPCKUX
WK 71a00paToOpUsX.
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3.2 UudopMmanuoHHoe odecniedyeHue 00ydeHUs

Ilepeuyenn HCIOJIb3yeMbIX  y4eOHbIX  u3aanui, M HTepHeT-pecypcos,
JAOIOJTHUTEJIbHOM JIUTEPATYPbI

OcHoBHasi JiuTEepaTypa:

OcHoBHas JuTeparTypa:

1 .Msxkumes I'. S1. ®usuka: 10-i kiacc: 6a30BbIi U yIITyOIEHHBIN YPOBHH: YU€OHUK /
I'. 4. Makumies, b. b. byxosues, H. H. Corckuit; mox penakmueit H. A. TlapdentbeBoit. —
10-e u3n., crep. — Mockaa : [Ipocsemenue, 2023. — 432 ¢. — ISBN 978-5-09-103619-0.
— Tekct: anekTpoHHbI // JlaHb: »JeKTpoHHO-OMONMoTeuHas cucrema. — URL:
https://e.lanbook.com/book/335051.—Pexum noctyna: 9bC «Jlanb», Mo naposro

2. Mskumies I'. S1. ®uszuka: 11-i knacc: 6a30BbId U yri1yOaEéHHBIA YPOBHU: YUEOHHK /
I'. 5. Mskumes, b. b. Byxosues, B. M. Hapyrun ; nox penakuueit H. A. [lapdeHTheBOI.
— 11-e u3n., crep. — Mocksa: [Ipocsemenne, 2023. — 432 c. — ISBN 978-5-09-103620-
6. — Texkct: anextponHsii // Jlanb : smekTpoHHO-OMOIMOTeuHast cuctema. — URL:
https://e.lanbook.com/book/335054.—Pexum noctyna: 9bC «Jlanby, Mo naposio

JlonmoiHUTe IbHAS JIMTEpaTypa:

1.Jloreunenko O. B. ®usuka + ellpunoxenue: yueonuk / O. B. JlorBuHeHKO. —
Mocksa : KnoPyc, 2024. — 437 ¢. — ISBN 978-5-406-12104-7. — TeKcCT: 3JIeKTPOHHBI
/I DnektpoHHO-OuOmmMoTeyHas  cucreMa  «BOOK.ru» [caiiT]. @~ —  URL:
https://book.ru/book/950602. —Pexum noctyna: 9bC «BOOK.ruy», no nmapo:mito

2.Jlorsunenko O. B. ®uzuka. [Ipaktukym: yueonoe nocooue / O. B. JlorBuHeHko. —
Mocksa : KnoPyc, 2023. — 358 c. — ISBN 978-5-406-11977-8. — TekcT: 3nE€KTpOHHbIN
/[ DnektpoHHO-OuOmMoTeyHas  cucreMa  «BOOK.ru» [caiiT]. = —  URL:
https://book.ru/book/950216. —Pexum nocryna: 9bC «BOOK.ru», no naposo

3. CabupoBa ®@. M. ®dusuka. DnexkrpuuectBo u Mmaruetusm / ®. M. Cabuposa, 3. A.
JlatunioB. — Cankrt-IletepOypr : Jlans, 2024. — 112 ¢. — ISBN 978-5-507-48070-8. —
Texcr : snextpoHHslid // Jlab : 35eKTpoHHO-OMOMMoTeuHas cucrema. — URL:
https://e.lanbook.com/book/362882.—Pexum noctyna: 9bC «Jlanby, Mo naposio

4.CaxadueB U. A. Actporomus. [Ipaktukym / . A. Caxabues, @. M. CabupoBa. —
Canxkrt-IletepOypr: Jlanb, 2024. — 88 c¢. — ISBN 978-5-507-48155-2. — Texkcr:
NeKTpoHHbIH  //  JlaHb:  2yekTpoHHO-OuOnMmoTteuynass  cucrema. —  URL:
https://e.lanbook.com/book/367406.—Pexum nocryna: 9bC «Jlans», Mo 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 // DnekTpoHHO-Onbmoreunas cuctema «BOOK.ru»
[caiiT]— URL: https://book.ru/book/949829. —Pexum nocryna: 9bC «BOOK.ru», no
MapoJIo
Ilepeyenb UHTEpHET-pecypcoB:

1. bank 3aJaHuM PISAEHI - Pexum
noctyna:http://www.mobuschool.02edu.ru>...PISA...estestvennonauchnaya.../;
2. Enunas xommeknus mudpOBBIX 00pa3oBaTENbHBIX pecypcoB. - Pexum gocryma:

http://school-collection.edu.ru/catalog/pupil/?subject=30;
3. KM-mkomna. - Pexxum goctyna: http://www.km-school.ru/ ;
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4. OrtkpbiTas busuka. - Pexxum J0CTyna:
http://www.physics.ru/courses/op25part2/design/index.htm;

[Tnardopma AKmacc - Pexxum goctyma: http://www. yaklass.ru;

Poccuiickas a5exkTpoHHas mkoda - Pexum nocrymna: http://www.resh.edu.ru/;
®usuka.ui. - Pexxum gocrtyna: http://www.fizika.ru;

OUIIA (BIIP 11 knacc) - Pexxum nocryna: http://www.fipi.ru/;

DNEeKTPOHHBIN yueOHUK - Pexxum goctyna: http://www.physbook.ru/.

0 NOW
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4. KOHTPOJIb U OIEHKA PE3YJIbBTATOB OCBOEHUA INCIIUITJIMHBI

KoHTposb 1 oneHKa pacKkpbIBalOTCS Yepe3 YCBOCHHBIE 3HAHUSI UTTPUOOPETECHHBIC
oOy4aronIMMuUCs yMEHUs!, HalpaBlieHHbIE HAa POpMUpOBaHUE OOIIMX U TPO(HECCUOHATTBHBIX
koMmriereHuui. KomneTeHuu JoMKHbI ObITh COOTHECEHBI C IPEIMETHBIMU pe3yJIbTaTaMHu.
JIJisi KOHTpOJIE W OILICHKH Pe3yJbTaTOB OOYYEHHMs MpernojaBaTesib BbIOMpaeT (GopMbl U
METOJIbI C Y4ETOM MpodecCuOHATN3AMN 00YUeHUS TI0 MPOTpaMMe JUCITUTIIHHBI.

Kon n nHaumeHnoBanue
(GopMupyemMbIX KOMIIeTEHINI

Pasznen/Tema

Tun oeHoYHbIX
MeponpUSTHIA

OK 01. Beibupats cioco0sl
pelieH s 3a1a4
po(heCcCHOHATBHOM e TeIbHOCTH
PUMEHUTEIBHO K PA3IUYHBIM
KOHTEKCTaM

Pasgen 1. Temer 1.1., 1.2, 1.3
Pazgen 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.
Paznen 6. Temsr 6.1., 6.2.

- YCTHBIH OIIpOC;

- (ppoHTaNTBHBIN OMPOC;

- OIIGHKa KOHTPOJIbHBIX
pabor;

- HaOJIOJIEHUE 3a XOIO0M

OK 02. Ucnonb3oBaTh
COBPEMEHHBIC CPEJICTBA MTOKCKA,
aHaIu3a 1

WHTEpIpETauy HHPOPMAIUH U
WH(POPMAIIMOHHBIC TEXHOJIOTHH
JJIs1 BBIITOJIHCHHU A 3a1a4
MpoQeCCHOHAIBHON

e TEIIEHOCTH

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

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

10 C

BEITIOJTHEHUS
1abopaTOPHBIX padoT;

- OIIGHKA BBIOJHEHHUS
1abopaTOPHBIX padoT;

- OIICHKA

MPaKTUIECKUX paboT
(peleHusAKa4YeCTBEHHBIX,
pacyeTHBIX,Mpodeccuona
TTEHO

OK 03. ImanupoBars n
peaan30BbIBaTh COOCTBEHHOE
podheccCuoHaIbHOE U
ITMYHOCTHOE Pa3BHUTHE,
MPEIIPUHIMATEIbCKYIO
NesITeIbHOCTD B
npodeccnoHaabHOH chepe,
MCIIO0JIb30BaTh 3HAHMS 1O
(rHAHCOBON TPaMOTHOCTH B
pa3TMYHBIX KU3HEHHBIX
CUTYaIHsIx

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

OpUEHTUPOBAHHBIX
3agay);

- OllCHKAa
3aJIaHUI;

- HaOJIOJEHUE 3a XOIO0M
BBITTOJTHCHHS
WHIMBUTYaJTbHBIX
[TPOEKTOB U OLICHKA
BBITTOJTHEHHBIX

MIPOEKTOB,;

- OIICHKA

BBITTOJTHCHHS

TECTOBBIX

OK 04. DddexTuBHO
B3aMMOJICHCTBOBATh 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.

Paznen 4. Temer 4.1., 4.2.
Pazgen 5. Temsr 5.1., 5.2., 5.3.

Paznen 6. Temer 6.1., 6.2.

JTOMAaTHUX
CAMOCTOATCIIBHBIX
pabor;

- HaOJIIOJeHWE W OIleHKa
peleHus Keic-3amay;

- HaOJIO/IeHHe W OlIeHKa
TIEJI0OBOU UIPBI;

- DK3aMEH.
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OK 05. Ocy1iecTBisTh YCTHYIO U
MACbMEHHYIO KOMMYHHUKAIIUIO Ha
TOCYJaPCTBEHHOM SI3BIKE
Poccuiickoit denepainuu ¢ yuerom
0COOCHHOCTCH COIUAIIBHOI'O U
KYJIbTYPHOTO KOHTEKCTA

Pazgem 1. Temsr 1.1., 1.2, 1.3
Pazgen 2. Temsr 2.1., 2.2., 2.3.
Pazgen 3. Temur 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.
Pasznen 6. Temer 6.1., 6.2.

OK 06. IIposaBasTh rpaxaaHCKo-
MaTPUOTUYECKYIO MO3UIIHIO,
IEMOHCTPUPOBATH OCO3HAHHOE
[IOBE/ICHNUE HA OCHOBE
TPaIULIMOHHBIX
0011eueI0BEYECKUX [ICHHOCTEMH, B
TOM YHUCJIE C YUYETOM
rapMOHHU3AIUU
MEXHAIIMOHATBHBIX U
MEKPETUTHO3HBIX OTHOIICHUH,
[PUMEHATH CTaHIaPThI
AHTUKOPPYIIUOHHOTO MOBEICHUS

Pazgerm 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., Temn1 4.1., 4.2.

OK 07. CogeiicTBOBaTh
COXPaHEHHIO OKPY)KAOIICH
Cpembl, pecypcocOepexeHHIO,
[IPUMEHSTH 3HAHUS 00
W3MCHCHHUU KJIMMAaTa, TPUHITUITBI
OepexKIIMBOro MPOU3BO/ICTBA,
h¢d(heKTUBHO AeCTBOBATH B
YpE3BBIYANHBIX CUTYAIUSIX

Pazgen 1. Temer 1.1., 1.2, 1.3
Pasgen 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.

Pazgen 6. Temnr 6.1., 6.2.

[1K 1.1. Aran3upoBaTh paboTy
CTaHIIMOHHBIX, IEPETOHHBIX,
MUKPOIIPOLIECCOPHBIX U
TMarHOCTHYECKUX CUCTEM
ABTOMATHKHU 110 MPUHIHITNAJIbHBIM
cXeMaM.

Pa3znen 7 tema 7.2

[1K 2.2. IIpon3Boauts pa3zdoopky,
COOPKY U PEeTryIupOBKY MPHUOOPOB
1 YCTPOMCTB CUTHAJIU3ALINH,
[IEHTPATU3aIUU U OJIOKHPOBKHU.

Pa3znen 7 tema 7.2
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