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1.00mas xapakTepucTuka padodeil nporpaMmsl 001e00pa3oBaTeIbHOM
AUCHHUILINHBI

1.1. OG6meoOpa3oBaTenbHas JTUCIUTUTHA «Duzuka» SIBIIICTCS
00s3aTeNIbHOW ~ 4YacThio  00mIe00pa3oBaTeNbHOTO  ILMKIA  00pa3oBaTEIbHOU
nporpammbel B cootBercTBUM ¢ PI'OC CIIO mno cneumanmsHoctn 23.02.01
Opranuzanusi MEPEeBO30K U YyNpaBieHUWE Ha TpaHcnopre (MO  BHUAAM)
(OKeIe3HOIOPOKHOM) pealin3yeMoit Ha 6a3e OCHOBHOTO 00IIEro oOpa3oBaHMs.

[Iporpamma pa3paborana Ha ocHoBaHuM TpeboBanuii PI'OC cpemHero
o011iero oOpa3oBaHusl ¢ y4eTOM Mpo(ecCuOHAIBHON HAMPaBICHHOCTU MOJIy4aeMoOu
npodeccur/cnenuanbHoctd. Ha uszydenue aucuurmivasl «®dusuka» Ha 0a30BoOM
YPOBHE OTBOAMTCS MATh 3aYETHBIX €IUHUII.

B 3aBucuMocTH HEro mnpoQecCHOHAIBHOIO 00pa30BaHUs NPENoJaBaTElb
CaMOCTOATENIbHO OIpPEAENSIET IMOCIEA0BATEIbHOCTh M3YYeHUs] U OOBEM 4Yacos,
OTBOJMMBIN HA W3YYEHHUE OTIEIbHBIX TEM, a TaK € MOXET MPOBOAUTH
nJabopatopHple pabOTBl MO CBOEMY YCMOTPEHHMIO C Y4YETOM HMEIOLIETrocs
000pya0BaHUSI.

1.2. llenn u mmaHupyeMBbIE PE3YyIbTAThl OCBOCHUS TUCLHHUILINHBL:
1.2.1. Ilenu u 3a1aun JUCHUTUIHHBI:

ConepxaHue mnporpamMmbl  0011€00pazoBaTesbHON  AucHMIUIUHBL  Dusnka
HaIlpaBJIEHO Ha JOCTHKEHUE CIEAYIOIINX 1IEJIeH:

e (GopMHpOBaHUE Y OOYYAIOIIMXCS YBEPEHHOCTH B LIEHHOCTH OOpa30BaHUA,
3HaYUMOCTU (U3UYECKUX 3HAHUM JJI COBPEMEHHOro KBaIM(DPHUIMPOBAHHOTO
CHELMATUCTAa MPHU OCYIIECTBICHUH €ro MPpo(hecCHOHANBHOMN NesSTeIbHOCTH;

e (QopMupoBaHUE ECTECTBEHHOHAYYHON T'PaMOTHOCTH;

e OBJaJCHHE  crenuduueckor  cucTemMoil  (U3MYECKUX  TOHSTHUH,
TEPMHUHOJIOTHEN U CUMBOJIUKOM;

* OCBOEHHE OCHOBHBIX (PM3UUECKUX TEOPHil, 3aKOHOB, 3aKOHOMEPHOCTEN;

e OBJAJCHHE OCHOBHBIMM METOJAMHM HAyYHOIO TIO3HAHUSA HPHUPOJBI,
UCHONb3YeMbIMU B (u3uKe (HaOMI0JeHHe, ONMHMCAaHWE, U3MEPEHUE, BBIIBHKCHHE
TUITOTE3, IPOBEJICHUE IKCIICPUMEHTA);

e OBJIQJICHUE YMEHUSMH 0OpabaThiBaTh JaHHBIC DKCIIEPUMEHTA, OOBSICHATH
MOJIyYeHHbIE PE3YyJIbTaThl, YCTAHABIMBATH 3aBUCHUMOCTH MEXAY (PU3NYECKUMHU
BEJIMYMHAMU B HA0JII01a€MOM SBJICHUH, JIENATh BHIBOJIbI;

e (opmupoBaHre yMeHHUs peliarh (U3UYECKUE 3aJaud Pa3HbIX YPOBHEU
CIIOHOCTH;

e pa3BUTHE MO3HABATEIbHBIX MHTEPECOB, MHTEIJIEKTYAIbHBIX U TBOPUECKUX
CIIOCOOHOCTEM B Mpoliecce MPUOOPETEHUs 3HAHUW C UCIIOJb30BAaHUEM Pa3IMYHBIX
UCTOYHUKOB HWH(OpPMAIMM U COBPEMEHHBIX HWH(OPMAIIMOHHBIX TEXHOJOTU;
yMeHUu#M (GOpMyIHpPOBaTh U OOOCHOBBIBATH COOCTBEHHYIO MO3ZUIIMIO MO OTHOIIECHHUIO
K (pusnyeckoit uHpopmalm, moay4yaeMoi U3 pa3HbIX HICTOYHUKOB;

e  BOCIIMTaHHUE YYBCTBA TFOPJIOCTH 32 POCCUUCKYIO (PU3UYECKYIO HAYKY.

OcBoenue kypca O]l «DPuzukay mpeanonaraeT pelieHue CleaIyroumx

3azay:

e  mpuoOpeTeHue 3HaHUU O (QyHIAMEHTaNbHBIX (QU3NYECKUX 3aKOHAX,
JeXKalluX B OCHOBE COBPEMEHHOU (hPU3MUECKON KapTUHBI MUpA, MPUHIIMIIOB JEHCTBUS
TEXHUYECKUX YCTPOMCTB M MPOM3BOJCTBEHHBIX IPOLIECCOB, O HAMOOJEe Ba)KHBIX



OTKPBITHSIX B 00JIaCTH (PU3UKH, OKA3aBIIMX OIPEAEISIONIee BIMSHUE Ha Pa3BUTHE
TEXHUKU U TEXHOJIOTUU;
e MOHUMaHHE (PU3NUECKON CYITHOCTHU SIBICHHM, MPOSBIISIOMIUXCS
MIPOU3BOICTBEHHOM JIEATETLHOCTH; B PAMKaX
e OCBOCHHE CIIOCOOOB MCIOJIb30BaHUS (PU3MUECKUX 3HAHUM ISl peIICHHMS
IOPAKTUYECKUX M NpO(ECCHOHANBHBIX 3a/ad, OOBSICHEHUS SBICHUI MPUPOJIBI,
IPOU3BOACTBEHHBIX U TEXHOJIOIMUECKUX MPOLIECCOB, IPUHIUIIOB
JCHCTBUS TEXHUUECKUX IPUOOPOB U YCTPOICTB, obecreueHus: 0€30MacHOCTH
MIPOU3BOJICTBA U OXPAHBI TPUPOABL;

e (opMmupoBaHHE yYMEHUW pemiatb  y4eOHO-TIpaKTHUYECKHE  3aJa4u
buznyecKoro cogepx aHus ¢ yu€ToM npoecCHOHaATbHON HAPaBICHHOCTH;

e TPHOOpPETEHUE OIbITA MMO3HAHUS U CAMOIIO3HAHUS; YMEHHUM CTaBUTH 3aJ1a4H
U pelaTth MpoOJIeMbl ¢ YUETOM MPOPECCUOHATIBHON HAIIPABICHHOCTH;

e (opMupoBaHME YMEHHM HWCKaTh, AaHAJIM3UPOBaTh M 00pabaThHIBATh
¢uznyeckyro HHPoOpMaALHIO C YIETOM Ipo(heCcCHOHATBHON HAIIPABIEHHOCTH;

e TIIOArOTOBKAa OOYYarOImMXCS K YCHEIIHOMY OCBOEHHUIO JUCHMIUIMH U
Moayseld mpoecCHOHANBHOrO LMKIA: (OPMUPOBAHME y HUX YMEHUH M OIbITa
NESATEIbHOCTH, XapaKTEepHbIX I mpodeccuil / MOMKHOCTEH CclyKalux WId
CHELMAIBHOCTEH,  TOJy4YyaeMbIX B NIpO(ECCHOHAIBHBIX  00pa30BaTENIbHBIX
OpraHu3alysIX;

* TIOArOTOBKa K (OPMHUPOBAHMIO OOIIMX KOMIIETEHIMH  OyAyliero
CHelMaUCTa: CcamMo0o0pa30BaHUs, KOMMYHUKAIIMM, MPOSBICHUS TPAXKIAHCKO-
MaTPUOTUYECKOW TMO3ULHUH, COTPYIHUYECTBA, PUHATHS PELICHUN B CTAaHJAPTHOU U
HECTaH/IaPTHOM CUTYyalUsAX, IPOEKTUPOBAHUs, IPOBEACHUS (PU3NUECKUX U3MEPEHHUI,
3¢ (HEeKTUBHOTO M OE30MaCHOTO MCIOJIH30BAHUS PA3IMUYHBIX TEXHUUECKUX YCTPOUCTB,
COOJIIO/IEHUsT TPaBUJI OXpaHbl TpyAa Npu paboTte ¢ (U3HUECKUMHU TpudopamMu u
000py1I0BaHUEM.

Oco0eHHOCTh (OPMUPOBAHUSI COBOKYITHOCTH 3a/lay W3y4YeHUs (PU3UKU IS
CUCTEMbl  CpeAHEro  mnpoecCHOHANBbHOrO  00pa3oBaHUS  3aKilOYaeTcs B
HEOOXOJUMOCTH peaju3aluu Npo(eCcCHOHAIbHOW HAMpPABIEHHOCTH pEeIIaeMbIX
3aja4, yuéta 0cOOEHHOCTEN chephl ACSITENbHOCTH OYIyIIUX CIIEUAINCTOB.

B pe3ynbTaTe 0CBOCHUS TUCUUIIITMHBI 00yYaromUics TOJKEH 3HATh:

e CMBICT TMOHSATUM: (U3HUECKOE SBJIEHUE, TUIOTe3a, 3aKOH, TEopHs,
BEIIECTBO, B3aMMOJEUCTBUE, DJEKTPOMAarHUTHOE II0Jie, BOJIHA, (POTOH, aToM,
aTOMHOE $/IpO, MOHU3UPYIOIINE U3ITYyUEHUS

e cMbICT (U3MYECKMX BEJIMYMH: CKOpPOCTh, YCKOpEHHE, Macca, Ccuia,
UMITyJIbC, paboTa, MEXaHWYECKas OHHEPrus, BHYTPEHHSAS HHEprus, abcoIroTHas
TEeMIlepaTypa, CpeAHssi KWHETHYECKas OJHEepPrusi 4acTUll BEIIeCTBAa, KOJIMYECTBO
TEIUIOTHI, DJIEMEHTAPHBIN JJIEKTPUUECKUN 3apsiz;

e CMbBICT (PU3NYECKUX 3aKOHOB KJIACCHMUECKONM MEXaHHUKH, BCEMHPHOTO
TATOTEHUS, COXPAHEHMsS DHEPIUM, UMIYyJbCa U  DJIEKTPUUECKOro  3apsja,
TEPMOJUHAMMKHY, dJIEKTPOMAarHUTHON MHAYKIMH, (poTodddekTa;

e BKJAJ POCCUMCKMX U 3apyOE€XHBIX YUYEHBIX, OKa3aBIIMX HauOoJblIee
BJIMSIHUE HA Pa3BUTUE (PU3UKH;

B pe3ynbTaTe 0CBOECHUS IUCUUIIIMHBI 00YYarOIUNACA JOJKEH YMETh:

e TPOBOAWUTH HAOIIOEHUS, INIAHUPOBATH U BBIMOIHATH SKCIIEPUMEHTHI,



* BBIJIBUTaTh TMIIOTE3bl U CTPOUTH MOJIETH,

e TNPUMEHATh TMOJy4YeHHbIE 3HaHUS 1O Gu3NKe i1 OOBICHCHHUS
pa3HO0Opa3HBIX (PU3UUECKUX SBJIICHUN U CBOWCTB BEIIIECTB;

* MPAKTUYECKU MCIIOJIB30BATh (DU3NUECKUE 3HAHMUS,

* OIICHUBATH JOCTOBEPHOCTh €CTECTBEHHOHAYYHOU MHPOpPMALIUK;

* HCMONB30BaTh MPUOOPETEHHbIE 3HAHUSA W YMEHHUS [UIsI PEIICHHUA
NPaKTUYECKUX 3a/Jad [OBCEJHEBHOM JKWM3HHM, oOOecredeHus: Oe30MacHOCTH
COOCTBEHHOM  HW3HHM, pPAUUMOHAIBHOIO  MPUPOJONOJIB30BAHMS M OXPaHbl
OKPYKaIOIIEN CPEIBL.

e OMNUCHIBATh U OOBACHATH (PU3MUECKHUE SBJIICHUS M CBOMCTBA TEN: CBOMCTBA
ra3oB, OKMJAKOCTEM W  TBEPIAbIX Te€N;  DJIEKTPOMAarHUTHYH  HHAYKIHIO,
pacrpoCcTpaHEHUE JIEKTPOMArHUTHBIX BOJIH; BOJTHOBBIE CBOMCTBA CBETA; U3JIyUEHUE
Y TIOTJIOIIEHKE CBETAa aTOMOM; (GOTOA(DPeEKT;

* OTJIMYATh TUIOTE3bI OT HAYYHBIX TEOPUIL;

e JI€JaTh BBIBOJIbI HA OCHOBE AKCIIEPUMEHTAILHBIX TAHHBIX;

e TPUBOAUTH MPUMEPHI, MOKA3bIBAIOIINE, YTO: HAOIIOJEHUS U SKCIEPUMEHT
ABJISIFOTCSI OCHOBOM 11 BBIABMKEHHSI TUIIOTE3 M TEOPHUH, MO3BOJISIIOT MPOBEPHUTH
UCTUHHOCTh TEOPETUYECKUX BBIBOAOB; (M3MUECKass TEOpHsl JA€T BO3MOXKHOCTb
OOBSCHATh U3BECTHBIC SIBJICHUS MPUPOJLI U Hay4dHbIe (PaKThbl, IPEACKA3bIBATDH CIIIe
HEU3BECTHBIC SIBJICHUS,

e NPUBOJUTH TPHUMEPHl MPAKTUUYECKOTO HCIOJIb30BaHUS  (DUIUIECKUX
3HAHUMW: 3aKOHOB MEXaHUKH, TEPMOAMHAMUKU U DJIEKTPOJUHAMHUKUA B IHEPTETHUKE;
pPa3JIMYHBIX BUJOB JJIEKTPOMArHUTHBIX M3IYyYEHUN Ui Pa3BUTUA paguo U
TEJICKOMMYHUKAIIMA, KBAaHTOBOW (DM3UKKM B CO3JaHUM SJEPHOM HHEPTeTUKH,
Ja3epoB;

e BOCIOPMHMMAaTh W HAa OCHOBE IIOJYYCHHBIX 3HAHUI CaMOCTOSITEIBHO
OllcHUBaTh HWHQOpMaIMIO, cojepxanlyrocs B coobmenusx CMMU, Wutephere,
Hay4YHO-TIOMYJISIPHBIX CTAThsIX.

e TPUMEHSTH MOJYYCHHBIC 3HAHUS I PEIICHHs (PU3MUECKHX 3a/1ay;

e OMNpeNeNITh XapakTep (QU3WYECKOro Tmpolecca Mo rpaduky, TaOIuIle,
dopmyime*;

U3MEPSTh Psii (PU3MUECKUX BEIMYMH, TPEACTABISAS PE3ylbTaThl H3MEPEHUI

Cy4E€TOM HX IOTPELUIHOCTEM.

12.2. Ilnanupyemble pe3yibTaTbl OCBOCHHUS

001eo6pa3oBaTelbHON TUCHUILIMHEI B cooTBeTCcTBHH ¢ DI'OC CIIO
1 Ha ocHoBe ®I'OC CO00
Ocoboe 3HaueHne aucIuIuInHa nMeeT npu hopmupoBanun 1 pazsutun OK u [1K



Kox n HaumeHoOBaHue
(bOpMHUPYEMBIX KOMITETCHITHI

[Tnanupyemblepe3yabTaTblOCBOCHUS TUCITUTUINHBI

00mmme

JlucuuniHapHbie

OK 01. Beibupats criocoOb1
pelIeHus 3a1aq
poheCCUOHATIBHOM 1A TEITLHOCTH
MPUMEHHUTEIHHO K Pa3IHYHBIM
KOHTEKCTaM

Tpynosoe Bocniuranue:

- TOTOBHOCTb K TpYyAdY,
MacTepcTBa, TPYAOI00UE;

- FOTOBHOCTb K AKTUBHOM
TEXHOJIOTUYECKOM W CcOLMalbHOM  HalpaBIEHHOCTH,
CIOCOOHOCTh VMHUIIMMPOBATh, IUIAHUPOBATh u
CaMOCTOSITEJILHO BBINOJIHATh TAKYIO 1€ATEIIbHOCTD;

- UHTEpeC K pa3inyHbIM chepam mnpodeccrnoHanbHOMN
NesITebHOCTH,

OBnanenue YHUBEpCAIbHBIMU
[I03HABATEIbHBIMU JCHCTBUSIMMU:

a).0a30BbI€ JJOTUYECKHE JICHCTBHUS:

CaMOCTOSITENILHO (POPMYJIMPOBATh M AKTyalIU3UpPOBATh
pobieMy, pacCMaTpUBATh €€ BCECTOPOHHE;

OCO3HAaHHUEC 1L CHHOCTHU

JACATCIIbHOCTH

y4eOHBIMH

-yCTaHABIMBATh  CYIICCTBEHHBIH  MPHU3HAK WK
OCHOBAHUA JJIA CpaBHCHI/Iﬂ, KHaCCHq)I/IKaIII/II/I u
0000IIECHHS;

- ompenensaTh UMW JEATEILHOCTH,  3a]1aBaTh

napaMeTpbl U KPUTEPUU MX JIOCTHKCHHUS,

- BBIBIATH 3aKOHOMEPHOCTH W TPOTUBOPEYHS B
paccMaTpUBaEMbIX SIBJICHHSX;

- BHOCHUTH KOPPEKTHBBI B JICATEIBHOCTH, OIICHHBATH
COOTBETCTBHE pE3YyJbTaTOB ILIEJSIM, OLIEHWBATh PHUCKHU
MMOCJIEICTBUU NCATCIBHOCTH;

- pa3BHMBaTh KPEATUBHOE MBIIUICHUE TPU PEIICHUU
KU3HEHHBIX TIPOOIEM

0).0a30BbBIC UCCIICIOBATEIIbCKUE ACHCTBUS:

BIIQJIETh HAaBBIKAMHU Y4€OHO-UCCIIENOBATEILCKOM |
MPOEKTHOM  JI€ATENIbHOCTH, HaBbIKAMU  pa3pelieHus
npo0iem;

- BBIIBJISATH NPUYMHHO-CJIEACTBEHHBIE CBSI3M U
aKTyaJ'II/I3I/IpOBaTB 3a)1aqy, BBIABUTAaThb FI/IHOTGSY cec
pernieHus,

- HaXOOIUThb aprMeHTI:I JJIsL J0Ka3aTeJIbCTBA CBOUX
YTBEP)KJICHUH, 3aJaBaTb TMapaMeTpbl W  KPHUTEpUHU
pelieHus;

Hmers mnpenacraBieHHE O pPOJAM U MECTH (U3UKUU
aCTPOHOMHUHU B COBPEMEHHOM HAyYHOM KapTUHE MHpaA, O

cuctemMooOpasyromnieit  ponu  GU3MKM B Pa3BUTUU
€CTECTBEHHBIX  HayK, TEXHHUKA U  COBPEMEHHBIX
TEXHOJIOTHI, O BKJIaJ€ POCCUHUCKUX U 3apyOeKHBIX

YUEHBIX-(DU3UKOB B Pa3BUTHE HAYKH;

- IMOHMMaHue (U3NYECKON CYIIHOCTH HAOII01aeMbIX
SBIICHUI MUKPOMHPA, MAKPOMUPA U METAMHPA;
- IIOHHMaHHWE pOJIM AaCTPOHOMHM B IPaKTHYECKOU
NESTeTPHOCTH  4YeJOBEeKa M JajbHEWIIeM Hay4HO-
TEXHUYECKOM pa3BUTUH, O poiu (u3uku B (HopMupo-
BaHUHM Kpyrosopa # (YHKIHMOHAIBHOH TI'PaMOTHOCTH
YeJI0BEKa JJIS PelICHUs IPAaKTUYECKUX 3a/1ad.

YMeTp pemaTh pacyeTHbIE 3a1add C SBHO 3aJaHHOU
(bu3nUecKoil MoJIeNblo, UCTONb3Ys (PU3NUECKUE 3aKOHBI U
NPUHIUIBI; HAa OCHOBE aHalu3a yCJIOBUS  3aqadu
BBIOMPATh (PU3UYECKYIO MOJIENb,

- BBIICNATH (PU3UYECKHE BEITHMUUHBI
HE00XO0/IUMBIE /TS €€ PeLIeHu,

- TIPOBOJMTH PacyeThl U OLEHUBATh PEATLHOCTH MOJY-
YEHHOr0 3Ha4yeHUs (pU3MYecKoW BEMYMHBI; pellaTh Ka-
YEeCTBEHHBIE 3aJ[auM, BBICTPAWBasi JJIOTHUECKH HETPOTHUBO-
PEUUBYIO LIETIOUKY PACCYKICHUHN ¢ OMOPOIl Ha U3y4YEeHHBIE
3aKOHBI, 3aKOHOMEPHOCTH U (PU3NIECKUE SBICHUS;

- BIAZETh  OCHOBOIOJATAIOMIUMH  (U3NUYECKUMU
MOHATUSIMH W BEIMYMHAMH,  XapaKTEePH3YIOUIMMHA
¢usnyeckrue mporuecchl (CBSI3aHHBIMH C MEXaHHYECKUM

u  GopMyIbl,

JABWXKECHUEM, BSaI/IMO,ZIeI\/’ICTBI/IeM TCJI, MCXaHUYCCKUMH
KOJICOaHHSIMHU u BOJIHAMU, ATOMHO-MOJICKYJIAPHBIM]
CTPOCHUEM BCIIIECTBA, TCITIJIOBBIMHU IponcccamMu,

QJICKTPUYCCKUM U MATrHUTHBIM IIOJISIMU, SJICKTPHUYCCKUM
TOKOM, 3JICKTPOMAarHuTHBIMU KOJICOAHHUSIMU U BOJIHAMU,

ONTUYCCKUMH  ABJICHUAMH, KBAHTOBBIMU SBJICHHUAMU,
CTPOCHUCM aTOMa U aTOMHOTI'O dApa, paI[I/IOEIKTI/IBHOCTI:IO);
- BJIIaACTh OCHOBOIIOJararomuMu acTPOHOMHYECKHNMU

INOHATHUAMH, ITIO3BOJISIIOINUMH XAPAKTCPU30BATh IIPOLCCCHI,
7



- AaHAJIM3MPOBATh MOJYUYECHHBIC B XOJIC PEIICHUS 33JIa4H
pe3yJIbTaThl, KPUTHYECKH OILICHUBATh HX JOCTOBEPHOCTb,
HpOFHO3I/IpOBaTB N3MCHCHHUEC B HOBBIX YCJIOBI/ISIX;

- yMeTh IIEPCHOCUTh 3HAHHWS B IIO3HABATCIBHYIO H
MPAKTUYCCKYIO 00JIACTH KU3HEICATEIIbHOCTH;

- yMeThb UHTCTPUPOBATH 3HAHUS W3  Pa3HBIX
MPEeIMETHBIX 00IacTei;

- BBIIBUTaTh HOBBIC WJCH, IpejiaraTh OpPUTHHAIbHBIC
MOJXOJBI U PELICHUS;

- CIIOCOOHOCTH MX MCIIO/IL30BaHUs B II03HABATENHHON U
COLIMAJIBHON ITPAKTHKE.

MPOMCXOMAAIINE Ha 3Be37aX, B 3BE3IAHBIX CHCTEMax, B
MEXTaJIaAKTHYECKON Cpelie; NBM)KCHHE HEOECHBIX Tell,
SBOJIIOIIMIO 3B€3]1 U BCelleHHOM;

- BJIAJICTh 3aKOHOMEPHOCTSIMH, 3aKOHAMH WU TEOPHUSIMH
(3akon  BcemupHoro Ttsrorenus, |, Il u Il 3akonsl
HproToHa, 3aKOH COXpaHEHHs MEXaHWYECKOW DHEpPruu,
3aKOH COXPAHEHUsI UMITYJIbCA, MPUHIUI CYNEPIIO3UIUN
CHJI, TIPUHIIMI PABHOINPABHOCTH HWHEPIHAIBHBIX CHUCTEM
0TCUYETa; MOJEKYJISIPHO-KMHETUYECKYIO TEOPUIO CTPOCHUS
BEILIECTBA, Tra30BbIC 3aKOHBI, NIEPBBIM 3aKOH TEPMOIUHA-
MUKH; 3aKOH COXPaHEHUs 3JECKTPUUYECKOTO 3apsija, 3aKOH
Kynona, 3akon Oma 115 yyacTka uemnu, 3akoH Oma i
MOJIHOM 3JIEKTPUYECKOW Lenu, 3akoH [[xoynsa - Jlenua,
3aKOH 3JIEKTPOMAarHUTHON MHIYKIIMH, 3aKOH COXpPaHEHHS
SHEPTUH, 3aKOH MPSIMOJIMHEHHOTO PacIpOCTPAHECHHS CBE-
Ta, 3aKOH OTPAKCHHS CBETA, 3aKOH MPEJIOMIJICHHS CBETa;
3aKOH COXPAHEHHUs PHEPrHH, 3aKOH COXPAHEHUS! UMITYJIb-
ca, 3aKOH COXpaHEHUsS JJICKTPUYCCKOTO 3apsjia, 3aKOH
COXpaHEHUsI MacCOBOTO 4HCJIa, MOCTynarel bopa, 3aKoH
pPaZMoOaKTUBHOTO pacmlaja); yBEpEeHHOE HCIOJIb30BaHUE
3aKOHOB U 3aKOHOMEPHOCTEH TpHU aHaln3e (HU3UIECKUX
SIBJIEHUW U IIPOLIECCOB.

OK 02. Ucrionp30Bath
COBpEMEHHBIE

CpeJICTBA ITOMCKA, aHAJIN3a U
WHTEpHpeTaluu HHPOPMaIUH, U
I/IH(bOpMaIII/IOHHBIe TEXHOJIOI'UA IJIs1
BBIMOJIHEHUS 3a/1a4
poeCCUOHATBHON JIEATETLHOCTH

Hayunoe noznanue:

- c¢hOpMHUPOBAHHOCTH MHPOBO33pEHHS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU
U OOIIECTBEHHOW TMPaKTUKU, OCHOBAHHOTO Ha JHMAaJore
KYJIbTYp, CIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MecCTa B
MOJIMKYJIbTYPHOM MHUPE;

- COBEpUICHCTBOBAaHUE SI3BIKOBOM W  YUTATEIbCKOM
KYJIbTYPbI KaK CPEACTBA B3aUMOAECHUCTBUS MEXKIY JIFOJbMHU U
MO3HAHUS MUPA;

-0CO3HaHUE LICHHOCTHU HAy4YHOH JIeSATEIbHOCTH,
TOTOBHOCTH OCYIIECTBJISATh MPOEKTHYIO 51
HCCIIEIOBATENIbCKYIO JEATEIIbHOCTh WHJUBUAYAIBHO U B
TpyTIe;

-OBJIaJICHUE YHUBEPCAIbHBIMU y4eOHBIMU
MMO03HABATENLHLIMH JCHCTBUSIMU:

B) paboTa ¢ HHpOpMauei:

YmMmeTh YUUTHIBATh TPaHUIBI MIPUMEHEHUS
U3YyYEHHBIX PU3HMUECKUX MOJIeNeil:
MaTepualbHasITOUKa, WHEpLMalbHAs CHUCTEeMa OTCYeTa,
UJCANBHBIN Ta3; MOJENM CTPOCHHUS Ta30oB, KUAKOCTEH U
TBEPABIX TEJ, TOUEUHBIM AJIEKTPUUECKUI 3apsl, saepHas
MOJI€JIb aTOMa, HYKJIOHHAsi MOJEIb aTOMHOTO siJpa INpHU
pemieHnn GU3NYECKUX 3a1a4.




- BJIAJETh HaBbIKAMU MOJY4YEHUs HHPOpPMALUU U3
HCTOYHHUKOB PA3HbIX TUIIOB, CAMOCTOSITENILHO OCYILECTBIIATh
IIOMCK, AaHalu3, CHUCTEMAaTU3alUI0 M  HHTEpIpETaINIo
MHGOpMaLUU Pa3IMYHBIX BUJOB U (OPM IMIpEJICTABICHMUS;

- CcO3[aBaTh TEKCTHl B PA3IUYHBIX (opMaTax ¢ y4yeToMm
Ha3zHayeHus MHGOpMAIMM U LIE€JIEBOM ayIUTOPHH, BbIOMpas
ONITUMAJIEHYIO (POPMY IIPECTABICHUS U BU3yaIH3alllH;

- OLEHMBATh JOCTOBEPHOCTD, JIESTUTUMHOCTh HH(OPMALIUH,

€€ COOTBETCTBHE IIPABOBBIM U MOPAJIbHO-3TUYECKUM HOpMam
- HCIIOJIb30BaTh cpeacTBa UH(POPMALIMOHHBIX u
KOMMYHMKAIIMOHHBIX TEXHOJIOTUH B pEHIEHUWH KOTHUTHUB-
HBIX, KOMMYHHUKAaTHBHBIX M OpPraHHM3aLMOHHBIX 3aJady C
coOmoieHneM TpeOOBaHUH APrOHOMHUKH, TEXHUKH 0e€30-
[IaCHOCTH, TUTHMEHBI, pecypcocOepex eHHs, NPaBOBBIX U
ATUYECKUX HOPM, HOPM HH(OPMALIMOHHON O€30MacCHOCTH;

- BIAJETh HAaBbIKAMM  paclO3HaBaHWs M 3aILUTHI
nHpopmanuy, HHOOPMAIIMOHHON 0€30IaCHOCTH JIMYHOCTH.

OK 03. IlmanupoBats u
peann30BbIBaTh COOCTBEHHOE
npodeccoHaIbHOE U TMYHOCTHOE
pa3BUTHE, TPEANPHHIMATEIECKYIO
JeITeNbHOCTD B
npogdeccuonanbHOi chepe,
MCIOJIb30BaTh 3HAHUSA IO
(uHaHCOBOW I'PaMOTHOCTH B
Pa3NUYHBIX KU3HEHHBIX CUTYaIUSIX

JIyXOBHO-HPAaBCTBEHHOI'O BOCIIUTAHHUS:

- c(OpMUPOBAHHOCTh HPABCTBEHHOI'O CO3HaHMUS,
THUYECKOI0 NTOBE/ICHNUS;

- CIOCOOHOCTh OLEHUBaTh CHUTYallMl0 W IPUHUMATH
OCO3HAaHHBIE DEIIEHUS, OPHUEHTUPYACH HAa MOpaJIbHO-

HpaBCTBeHHBIG HOpMLI U OIC€HHOCTH,
- OCO3HAaHHC JIMYHOI'O0 BKJIaZla B IMOCTPOCHUC yCTOﬁ‘lHBOFO
Oynywero;
~OTBE€TCTBCHHOC OTHOMICHUC K CBOHUM DPOAUTCIIIM U (I/IJ'H/I)
ApyrumM 4jicHaM CEMbHU, CO3JaHUIKO CEMbBH Ha OCHOBC
OCO3HAHHOI'0 TMPUHATUA HeHHOCTCﬁ CEMEMHON JKU3HU B
COOTBETCTBHUH C Tpa)II/IHI/ISIMI/I Haposz POCCI/II/I;

OBiageHue YHUBEPCAIbHBIMU pEeryJIATUBHBIMU
IEUCTBUSIMHU:
a)caMOOpTraHU3aLUs:

- CaMOCTOSITETIHHO OCYIIECTBIIATH IT03HABATEIHHYIO
JeSTeNbHOCTh,  BBIABIATH  MPOOJIEMBI, CTaBUTh U
dhopmynupoBaTh COOCTBEHHBIE 3372491 B 00pa30BaTEILHOMN
ACATCIIbBHOCTH U ) XU3HCHHBIX CUTYALUAX

- CaMOCTOSITEJIbHO  COCTaBJSATH  IUIaH
HpOGHeMBI C YUCTOM HUMCHOIINXCA

pemeHHs
pecypcos,

YMeTp BIIafeTh OCHOBHBIMH METOJAaMH HAyYHOTO
MMO3HAHMS, UCTIONB3YEMbBIMU B (PU3HUKE: - TIPOBOJUTH
MpsiMble U KOCBEHHBbIE M3MEPEeHUs (U3MUECKUX BEITUYUH,
BBIOMpAsi ONTUMAIBHBIM CIIOCOO M3MEPEHUsSI U UCIOJIb3YsI
M3BECTHBIE METO/IbI OLIEHKU MOTPEIIHOCTEN U3MEPEHHUI,

- TIPOBOJIUTHh MCCJIEAOBAHUE 3aBUCUMOCTEN (PU3MUECKHUX
BEJIMYMH C UCIOJIb30BAaHUEM IPSIMBIX U3MEPEHUI,

- OOBSCHATH TONYYEHHBIE pE3YJbTaThl, HCIIOIb3YS
dbuznuecKkue TEOpUH, 3aKOHBl W TIOHATUSA, W JeNaTh
BBIBOJIBI,

- coOmomath mpaBuia O€30MacHOTO TpyAa TpuU
MPOBEACHUN  MCCIENOBAaHUM B  paMKax  y4eOHOTO
AKCIIEPUMEHTA u y4eOHO-UCCIIeIOBATENIbCKOM
JeSITeTTHHOCTH C UCIIOJIb30BaHUEM  IH(PPOBBIX
HU3MEPUTENbHBIX YCTPOICTB u 1abopaTopHOTO
000opyIoBaHus;

3HaTh npaBuia 3anucu Gusnyeckux Gopmyi peiabedHo-
TOYEeYHOU cucteMbl o0o3HaueHuit JI. bpaitna (st crienbix
U CJIA0OBHIANINX O0YJAFOIINUXCS).




COOCTBEHHBIX BO3MOYKHOCTEH M MPEIITOYTCHHIA;

- J1aBaThb OLEHKY HOBBIM CHUTYyalLUsIM;

CIOCOOCTBOBaTh  (POPMHPOBAHUIO U HPOSIBICHUIO
LIMPOKOM 3PYAULIMHU B Pa3HbIX 00JacTAX 3HAHUM, OCTOSHHO
MOBBIIIATH CBOM 00pa30BaTeIbHbIN U KyIbTYPHBIH YPOBECHbD;

0)CaMOKOHTPOJIb:

WCIOJIB30BATh PUEMBI Pe(ICKCHH IS OLIEHKHU CUTYAIIH,
BbIOOpa BEPHOI'O PELICHHUS;

-yME€Th OLICHUBaThb PUCKUM U CBOEBPEMEHHO NPUHUMATh
pELIEHNUs 10 UX CHU)KEHHUIO;

B) OMOLMOHAJIBHBIM  MHTEIEKT, IpPEINoJararmimui
C(OPMHPOBAHHOCTH:!

BHYTPEHHEH MOTHMBAlLMH, BKJIIOYAIOIIEH CTPEMIICHHE K
JOCTHKCHUIO LIEJIU U YCIIEeXY, ONTUMHU3M, HHULIUATUBHOCTD,
YMEHHUE JENCTBOBATh, UCXOsl U3 CBOMX BO3MOKHOCTEH;

- OSMIIATHM, BKIIOYAIOIIEH CIOCOOHOCTh IOHUMATH
SMOLIMOHAIBHOE COCTOSIHUE JIPYIMX, YYMTHIBaTh €ro Ipu
OCYILIECTBICHUU KOMMYHHKaIUH, CIOCOOHOCTh K|
COUYYBCTBHIO U CONEPEKNUBAHUIO;

COLMAIBHBIX  HAaBBIKOB, BKJIIOYAIOUIMX  CHOCOOHOCTH|
BBICTPAauBaTh OTHOIIECHUS C JAPYTUMU JIIOJbMHU, 3a00TUTHCA,
IPOSIBJISITh MHTEPEC U pa3periaTb KOH(IUKTHI.

OK 04. DddexTrnBHO
B3aUMOJICHCTBOBATh M PabOTaTh B
KOJUIEKTUBE U KOMaH/Ie

- ['oTOBHOCTD 1 CLIOCOOHOCTHK 00pPa30BaHUIO U

CaMOpa3BUTHIO, CaMOCTOSITEIBHOCTH "
CaMOOIIPE/IEIICHUIO;

- OBJIQICHWE HaBBIKAMHU Yy4eOHO-HCCIIE0BATENbCKOM,
MPOEKTHON U COIMATIbHOMN JIEITENbHOCTH;

-OBJIQJICHUE  YHHUBEPCAIbHBIMU  KOMMYHUKATHBHBIMHU
JEACTBUSAMMU:

0) COBMECTHasl AEATEIbHOCTD:

- NMMOHUMAaTh U HCIIOJIb30BATh MPEUMYILECTBA KOMaHIHOMN
WUHIMBUIYaJIbHOU paboThI;

-  TOpUHHMATh  LEIM  COBMECTHOM  JEeSTEeNIbHOCTH,
OpPraHM30BBIBaTE M KOOPAMHMPOBATh JECHCTBHS IO €€
JOCTH)KEHMIO: COCTaBIIATh IUIAH JEWCTBUM, paclpenessiTh
POJIH C y4ETOM MHEHMI Y4aCTHHKOB OOCYXIaTh PE3YIbTaThl
COBMECTHOM pabOTHI;

- KOOPJMHHMPOBATH W BBINOJHATH PAa0OTy B YCIOBHSX

YMmersr paboTaTh B TIpyNne C BbIIOJHEHUEM
Pa3IMYHBIX COLMAIBHBIX POJIeH, IIaHUPOBaTh PaboOTy
IPYIIIBI, PAMOHAIBHO PACHpPEACIATh AESITEIBHOCTh B
HECTAaHJAPTHBIX CUTYyalUsAX, AaJCKBAaTHO OLECHUBATH
BKJIQJI KaXJOTO W3 YYaCTHHKOB TPYIIIBI B PEIICHHE
paccMaTpuBaeMoi MpoOIEeMBI.
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peayIbHOTO, BUPTYaJIbHOTO u KOMOMHHPOBAHHOTO
B3aHMOJCHCTBUS;

- OCYIIECTBJISTH MO3UTHUBHOE CTPATETUYECKOE TOBEIICHUE
B pa3iMYHBIX CUTYyalUAX, MPOSBISATH TBOPYECTBO U
BooOpakeHue, ObITh HHUITMATUBHBIM

- OBJIAJICHHME  YHUBEPCAIbHBIMU
JEHCTBUSAMMU:

T') IPUHATHE Ce€0s U APYTUX JIIOJICH:

- MPUHUMATh MOTHBBI U apTyYMEHTBI JAPYTUX JTIOACH MpHU
aHaJlu3e pe3yJbTaTOB JIEATEIbHOCTH;
MPU3HABATH CBOE MIPABO W MPABO JAPYTUX JIOACH Ha ONTUOKY;
pa3BUBaTh CIIOCOOHOCTh MOHUMATh MHUP C MO3HUIUU JPYTOro
YEJIOBEKa.

PETrYyIATUBHBIMU

OK 05. OcymiecTBiATh yCTHYIO U
MUCbMEHHYI0O KOMMYHHUKAIUIO Ha
rOCy/IapCTBCHHOM SI3BIKE
Poccuiickoit denepaiyu ¢
y4eToM 0coOeHHOCTEH
COIMATILHOTO U KYJIETYPHOTO
KOHTEKCTa

B ob6macTu 3cTeTHYeCKOr0 BOCITUTAHMUS:

- 3CTETHYECKOE OTHOIIEHHE K MHPY, BKIHOYAs ICTCTUKY
HAyYHOTO TBOPYECTBA, MPUCYIIETO (U3HUECKOIN HAYKE;

- CIIOCOOHOCTh  BOCIPHUHHMMATh  PA3JIMYHBIC  BUJIBI
HCKYCCTBa, TPAIWIUKA ¥ TBOPUYECTBO CBOETO W JIPYIHX
HapoJIOB, OIIyIIaTh  AMOIMOHAILHOE  BO3JICHCTBUE
HCKYCCTBA,;

- yOeXIEeHHOCTh B 3HAYMMOCTH JUIS JIMYHOCTH U
o0mecTBa  OTEUYECTBEHHOTO M  MHPOBOTO  HCKYCCTBA,
STHUYECKHX  KYJIBTYPHBIX  TpPaJWlMd W  HAPOJHOTO
TBOPUYECTBA;

TOTOBHOCTH K CAMOBBIPAKCHHIO B PAa3HBIX BHJIAX
HCKYCCTBA, CTpeMJICHHE TPOSBISATH KAUeCTBA TBOPUYECKOM
JTUIHOCTH;

OBnaneHue yHUBEPCATbHBIMU
JICUCTBUSIMHU:

a) obmeHue:

- OCYIIECTBIISATH KOMMYHHKAITMH BO BCeX chepax KU3HU;
pacrno3HaBaTh HeBepOAIbHBIE CPEICTBA OOIICHHS, TIOHUMATh
3HAYEHUE COIMAIBHBIX 3HAKOB, PACIIO3HABATH MPEATOCHIIKN
KOH(IMKTHBIX CUTYAIUi U CMSIr4aTh KOH(IUKTBL;

- - Pa3BEPHYTO W JIOTUYHO HM3JIaraTh CBOIO TOYKY 3PCHHS
C MCTIOJIh30BAaHUEM SI3BIKOBBIX CPEJICTB.

KOMMYHHKATUBHBIMHA

YMmeTh pacro3HaBaTh busnueckue SIBIICHUS
(mporeccbl)u  OOBSACHATP HMX HA OCHOBE HW3YYEHHBIX
3aKOHOB:

- PaBHOMEPHOE U PAaBHOYCKOPEHHOE MPSMOJIMHEHHOE
JIBIKEHUE,

CBOOOJHOE TaJieHUEe Tell, JIBMDKEHHUE TI0 OKPYKHOCTH,
WHEPIIYS, B3aUMOJICHCTBUE TeNl, KojeOaTenbHOe IBUKEHUE,
[P€30HAHC, BOJTHOBOE JIBIIKEHUE;

- guddy3us, OpoyHOBCKOE  IBUKEHHE, CTPOCHHE
PKUJIKOCTEH W TBEPJBIX TEJ, H3MCHCHHE O0BbeMa Tell MPHU
HarpeBaHUU (OXJIaXJICHUN),

- TCTUIOBOE pPaBHOBECHE, WCIApeHWe, KOHJICHCAIUs, IIJIaB-
lmeHue, KpUCTAJUTH3AIsl, KUIIEHWE, BIAXHOCTh BO3JyXa,
CBSI3b CPEIHEW KMHETUYECKON PHEPTHH TEIIOBOTO JIBUKE-
HUsT MOJEKYNl ¢ aOCOJIFOTHOM TeMIepaTypoil, MOBBIIICHHE
MaBJICHHUS Ta3a MPU €ro HarpeBaHWUU B 3aKPBITOM COCYIIE,
CBS3b  MEXKIy T[apaMeTpaMH  COCTOSHHMSI raza B
M30TIpoIIeccax;

- DNIEKTPHU3aIUs Tell, B3aUMOJCHCTBHE 3apsI0B, HATPEBaHUE
MPOBOJHMKA C TOKOM, B3aMMOJICHCTBHE MarHMTOB,
PIIEKTPOMArHUTHAS MHIYKIUS, TEHCTBUE MAarHUTHOTO TOJIS
Ha TIPOBOJHMK C TOKOM ¥ JIBIDKYIDUHCS  3apsj,
PIIEKTPOMArHUTHBIC

- Kojie0aHusl U BOJIHBI, MPSIMOJIMHEHHOE PACIPOCTPAHEHUE

CBETa, OTpPaXEHUE, TpeloMIIeHHe, HHTepdepeHus,
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M paKIys ¥ MOJIIPU3AIINs CBETa, TUCTICPCHS CBETa;

- ¢orodnexkTpudyeckuii  3QQeKT, CBETOBOE JIaBJICHHE,
BO3HUKHOBEHHE JIMHEWYATOTO CIIEKTpa aromMa BOAOpPOja,
€CTECTBEHHASI U HCKYCCTBCHHAS PaJIMOAKTHBHOCTD.

OK 07. CoxmelicTBOBaTHL
COXPaHEHHIO

OKpY>KaroIlen cpepl,
pecypcocOepexeHHI0, MPUMEHSITh
3HaHUA 00 U3MEHEHUU KJIMMara,
MIPUHITUITBI OEPEHKITNBOTO
MPOM3BOICTBA, I3 (HEKTUBHO
JIECTBOBATh B UPE3BbIYANHBIX
CUTYaIUsIX

DKOJIOTMYECKOr0 BOCIIUTAHUSL:

- (hopMupOBaHHE PKOJOTUYECKON KYIbTYphl, TOHUMAHUE
BIMAHHUS  COLMAIbHO-3KOHOMHUYECKHX  IMPOLECCOB  HAa
COCTOSIHUE€ NIPUPOJHOW M COLUHUAIBHOW CpEAbl, OCO3HAHUE
rJ100aTBbHOTO XapaKTepa SKOJIOTUYECKUX MPOOIIeM;

- IUIAHMPOBAaHHE M OCYILECTBICHHE JICUCTBUH B
OKpY’Kalollled Ccpele Ha OCHOBE 3HAaHMS  LeJei
YCTOMYMBOTO Pa3BUTHUS YEJIOBEUECTBA;

AKTUBHOE HEMPUSTHE JEHCTBUM, MNPUHOCAIIUX Bpel
OKpY>Kalollen cpere;

- yMEHHE  TPOTHO3UPOBATH  HEOIATOMPUSITHHIE
3KOJIOTHYECKHUEC ITOCIICACTBUA npeaAIpPUHUMACMBIX

JEHCTBUM, TPEAOTBPAIATh UX;
- pacHIMpEeHHE ONbITa JEATEILHOCTH SKOJIOTHUYECKOU

YMeTh NpUMEHSThH OJy4YeHHbIE 3HAHUS

U1 OOBACHEHHS YCIOBUN TNMPOTEKaHHUsS (HU3NIECKUX
SBJIGHUN B MPUPOJE WU U1 NPUHITUS MPAKTHYECKUX
pelieHruil B TMOBCEAHEBHOM KU3HM A OOecredeHus
O0e3omacHOCTH  TpU  OOpamieHud C  OBITOBBIMHU
npubopaMu M TEXHMYECKHMH  YCTPOWCTBaMH,
COXpaHEeHMsI  37I0pOBbSI U COOMIOJNEHHS  HOPM
HKOJIOTUYECKOTO TIOBEICHUSI B OKpY)KaIoLIel cpene;
MOHUMAaHUE HeOOXOIMMOCTH MPUMEHEHHUSI TOCTHXKEHU I
Gu3MKK W TEXHOJOTMH I PanuOHAIBLHOTO
MPUPOIOTIOIH30BAHUSI.

HaIPaBJIEHHOCTH HA OCHOBE 3HAHUI 10 (U3MKeE.

N3ydenune naHHOM AUCIUILIMHBI HAITpaBiieHO Ha (hopMUpOBaHUE MPO(HECCUOHAIBHBIX KOMIETEHIIUM, COOTBETCTBYIOIIUM CIIETYIOIIUM

BUAaM JCATCIBbHOCTH:

[IK 1.2

peuieHuii npu paboTax B yCIOBHSIX HECTAHAAPTHBIX U aBAPUIHBIX CUTYALIUH.

K 2.2

HOPMATUBHO-IIPABOBBIX JOKYMCHTOB.

K 3.3

HOJTB30BAaTENIel TPAHCIIOPTA U TIEPEBO3YHKA.

[IK 5.2

OpraHI/ISOBLIBaTB pa60Ty nepcoHaaa 1o oOecrneueHUI0 0€30MacHOCTH MEpEeBO30K H BLI60py OIITUMAJIBHBIX
OOGecrieunBaTh 0€30IIACHOCTH ABWIKCHUS W PCIIATH HpO(I)CCCI/IOHaJ'IBHLIe 3ala4i IMOCPEACTBOM IIPUMCHCHUSA

HpI/IMCHHTB B HpO(I)CCCHOHEU’ILHOfI ACATCIIbBHOCTU OCHOBHBIC IIOJIOKCHUSA, PETYIHUPYIOIUC B3aUMOOTHOMICHUA

OpFaHI/ISOBBIBaTI) U KOHTPOJIUPOBATH pa60Ty MAlIWHHUCTOB XKEJIC3HOAOPOKHOTO TPpaHCIIOPTA HA IMHUHA
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2. CTpykTypa u colep:kaHue 001eo0pa3oBaTe1bHOH TUCHHUILINHBI

2.1 O6beM TUCIUIIMHBI M BUJIBI Y4eOHON paboThI

Bunyde6H0ipaboThI O0BeM B yacax
O6beMoOpa3oBaTeIbHON MPOrpaMMbl JUCHUATIJIMHBI 155

1. OcHOBHOE coiepiKkaHue 95
BT. 4

TeopeTudyeckoe o0yueHue 70

MPAKTUYCCKUE 3aHSATHS 13

KOHTPOJIBHBIC PaOOTHI 12

2. [IpodeccnoHanbHO-OPHEHTUPOBAHHOE COJICPIKAHHE 54
BT. 4.:

TeopeTudyeckoe o0yueHue 36

nabopaTOpHbIE 3aHATUS 18

[IpomexyTouHas arrectanus (3K3aMeH) 6
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2.2. TemaTuueckuil miaH u coaepKaHue JTUCHUILIMHBL «Du3uka»

Dopmupyembie
HanmeHnoBaHue CopneprxaHue yueOHOTro MaTepuana, 1JabopaTopHble U IIPaKTUYECKUe padoThI, O0beM yacoB  |00mue U
[pa3JesIoB U TEM VHIUBUAYaJIbHBIN POEKT (€CIU MPEAYCMOTPEHBI) npodeccuoHaIbHbIE
KOMIIETEHIIUU
1 2 3 4
Baenenue. Cogneprkanue y4eOHOro MaTepuara: 2 OK 03
Du3nKa 1 METObI dusuka — QyHIaMeHTanbHas HayKa O Ipupoze. EcTecTBeHHO-HAaYUHBIN METO/ MTO3HAHHUSA, OK 05
HAy4YHOI'O MIO3HAHUS €ro BO3MOXKHOCTHU M IPaHULIbl IPUMEHUMOCTH. DKCIIEPUMEHT U TEOpUs B IpoLecce
MO3HAHUS PUPoAbl. MoaenupoBanue GU3NIECKHUX SIBICHUH U mporieccoB. Ponb
SKCIEPUMEHTA U TEOPUH B IIpoLiecce MO3HaHUs NpHpoibl. Du3nyeckas BeIUYnHa.
Du3nueckue 3aKoHbl. [ paHUIIbI MPUMEHUMOCTH (PU3MUECKUX 3aKOHOB U Teopuit. [IpuHImMn
coorBeTcTBUs. [loHATHE O pU3MUeckoil kapTuHE Mupa. [lorpemHocTH U3MEepeHui
(U3UYECKUX BETUYMH.
3HaueHue QU3MKH Mpu ocBoeHuu npodeccuii u cnennanpHocrei CI10
Pasnen 1. Mexanuka 14(4/-)
Tema 1.1 OcHoOBBI CopepxaHue yueOHOro Marepuaa: 4 OK 010K 02
KHHEMATUKHU MexaHudeckoe IBMXKEHHUE U ero BUuAbl. MaTepuaibHas Touka. OTHOCUTEIBHOCTD OK 040K 05
Mexannueckoro asukenus. Cucrema orcuera. [IpuHIun oTHOCHTENBHOCTH [amuies. OK 07 TIK 1.1
Crioco6b! onncanus apwxkenus. Tpaektopus. I1yts. [lepemerienue. PaBHomepHoe 1K 1.2
npsiMOJIMHEHOe BHkeHne. CKopocTh. MTHOBEHHAS U CPEHSS CKOPOCTH. Y CKOPEHHUE. 1K 2.2
[ IpsimonMHEIHOE ABM>KEHUE C IIOCTOSIHHBIM YCKOPEHHEM. J[BI)KEHHE C IIOCTOSIHHBIM
yCKOpeHueM CBOOOIHOTO NajieHus. PaBHOMeEpHOE IBHUKEHUE TOUKH 10 OKPYKHOCTH,
YTJI0Bast CKOPOCTb.
[{lenTpocTpemuTenbHoe yckopenue. Knunemarnka abcoIOTHO TBEPIOTO Tea.
Tema 1.2 OcHOBBI Coneprkanue yueOHOTo MaTepuaa: 4 OK 01, OK 02
TMHAMHUKHA OcHoBHas 3aa4a AuHaMuku. Cuna. Macca. 3akonbl Mexanuku HerotoHa. Cuitbl B mpUpoze. OK 04, OK 05
Cuna TSDKECTH M CHJ1a BCEMUPHOTO TSATOTEHHs. 3aKOH BCEMUPHOro TAroreHus. [lepsas OK 07IIK 1.3
KOCMHYECKasi CKOpPOCTh. JIBrkeHue 1iaHeT 1 Maiibix Ten ConHedHol cuctemsl. Bec.
Hesecomoctb. Cunbl ynnpyroctu. CHIIbl TPEHMUSL.
Tema 1.3 Coneprkanue ydeOHOro MaTepuarna: 4 OK 010K 02
OK 040K 05
OK 07
MK 1.2
11K 1.3
I1K 2.2
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3aKOHBI COXpaHCHHA B

I/IMHYJ'IBC TCIa. I/IMHYJ'H:C CHIIBI. 3aKOH COXpAaHCHHA UMITYJIbCA. PeakxtuBHOE JABUKCHUC.

MEXAaHHUKC

Mexanunueckas paboTta 1 MoHOCTh. Kunetnueckas sneprus. [lorennuanbHas sHeprusi.
3aKOH COXpaHEHUsI MEXaHMYECKOW dHepruu. PaboTa critbl TSXKECTH U CUJIBI YIPYTOCTH.
KoHncepBaruBHble cuiibl. [IpuMeHeHne 3aKOHOB coxpaHeHus. Mcnonp30Banue 3aKOHOB
MEXaHUKH JIJIs1 0OBSCHEHHUS ABIKEHHSI HEOSCHBIX T U JIJISl pa3BUTHSI KOCMUYECKUX
MCCIICIOBAHNM, TPAHULbI IPUMEHUMOCTH KJIACCUYECKON MEXaHUKHU.

[Mnactuueckas (ocraTounas) nedopmanus. TemmoBoe pacuiupeHne TBEPAbIX TET U

Pemienue 3a1a4 ¢ npodeccuoHaIbHOM HaPaBIEHHOCTBIO 2
Paznen 2. Monekynsipaasi pu3uka u TepMOJIUHAMUKA 26 (10/2)
Tema 2.1 OcHOBBI CopepxaHue yueOHOro MaTepuana: 6 OK 010K 02
MOJIEKYJISIPHO (OCHOBHBIE TIOJI0KEHUS MOJIEKYJISIPHO-KMHETUYECKOM Teopuu. Pazmepsl n Macca MOJIeKyl U OK 040K 05
- KHHETHYECKOMTEOpUH [aToMOB. BpoyHOBcKOe nBrkeHne. CHITbI M SHEPTUSI MEKMOJIEKYIISIPHOTO B3aUMOICHCTBHS. OK 07
CtpoeHue ra3000pa3HbIX, )KUIKUX U TBepAbIX Tell. neanbHblil ra3. JlaBinenue rasa. K 1.1
OCHOBHOE ypaBHEHUE MOJIEKYIAPHO-KMHETUUECKOM TEOpHHM Ta30B. TeMieparypa 1 ee 1K 1.2
n3Mepenue. TepMoauHaMuyecKas HIKajia TeMIepaTypsl. AOGCOIIOTHBIN HYJIb TEMIIEPATYPHI. 1K 1.3
Temnepatypa 3Be31. CKOpOCTH ABMKEHUSI MOJIEKYJI U UX U3MEPEHUE. Y paBHEHUE COCTOSIHUS
ueanbHOro rasa. M3omporeccel u ux rpaguku. ['a3oBbie 3akoHbl. MonspHas ra3opas
MOCTOSTHHAs
JlaGopaTopHbIe 3aHATHS:
JlaGopaTopnast pabota Nel. M3ydeHnne oqHOTO U3 U30IMPOIIECCOB. 2
Tema 2.2 ConeprkaHue yueOHOro MaTepuana: 6
OcHOBBI BHyTpeHHsIs SHeprus cUcTeMbl. BHYTpeHHss SHeprus uaeanbHoro rasa. Pabora u Temnora OK 010K 02
TepMOJIUHAMUKU Kak (opMbl nepeiaun dSHepruu. TennoeMKkocTh. Y ienbHast TernaoeMKocTs. KonmnyecTBo OK 040K 05
TEIUIOTHI. Y paBHEHHE TeruioBoro 6ananca. [leppoe Hauano TepMOAMHAMUKH. AMa0aTHbIHI OK 07
npouecc. Bropoe Hauano tepmoanHaMuku. [IpuHIMIT AEHCTBUS TEILUIOBOM MAILIUHBI. IMK 1.2I1K 1.3
TerutoBelie neurarenu. KIIJ[ teroBoro asurarens. XoyoauiapHble MaHbl. OXpaHa MK 2.21IK 5.2
IPUPOJIBI.
Tema 2.3 ConeprkaHue yueOHOTro MaTepuaa: 8
ArperaTHble cocTosiHUA [IcriapeHue u KoHaeHcaus. HachlmeHHbIi map 1 ero cBoicTBa. AOCOTIOTHAS U OK 01
BEIIECTBA U (DA30BBIE  (OTHOCUTEJbHAS BIAKHOCTH BO3/yXa. [IpHOOPKI AJIsI OMTPE/ICIICHHs BIAKHOCTH BO3/IyXa. OK 02
[epexXOobl Touka pocel. Kunenume. 3aBUCMMOCTB TEMIIEPATYPBI KUIIEHUS OT naBiieHus. Kputnueckoe OK 04
COCTOSTHUEBEIIECTBA. XapaKTEPUCTHKA )KHUJIKOI'O COCTOSIHUS BemecTBa. IloBepXHOCTHBIN OK 05
CIJIOH JKUIKOCTH. OK 07
(DHEprUs MOBEPXHOCTHOTO ciosl. bimkuuil nopsaaok. [loBepxHOCTHOE HATAKEHUE. MK 1.2
CmauuBanue. SIBjIeHUs Ha TPAHUIIE )KUIKOCTH C TBEPABIM TeJIOM. KanuiisipHbIe SABICHUS. [1K 2.2
XapakTepuCcTUKa TBEPAOTO COCTOSHHUS BemlecTBa. Kpucramimueckue u amopgHbIE Tena. MK 2.3
'Yrpyrue cBoiicTBa TBEpAbIX Ted. 3akoH ['yka. MexaHnueckue CBOMCTBA TBEPBIX TE. [1K 2.4
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skuakocteit. Koaddunuent nunetinoro pacmmpenus. Koadounuent o06bEMHOTO
paciupenus. Y4er paciiupenus B TexHuke. [lnaBnenue. Y aenpHas TEIoTa MIaBICHHUS.
Kpucrammmzamus. [Ipaktuyeckoe mpuMeHEeHNE B MOBCETHEBHOMN KU3HU (DU3NUECKUX 3HAHUHN
0 CBOMCTBaX ra3oB, JKUJKOCTEH U TBEPJIbIX Tell.

Permenue 3a1a4 ¢ mpodeccuoHanbHOM HalIPaBIEHHOCTHIO 2
JlaGopaTopHble 3aHSTHS:
JlaGopaTopHas pabora Ne2 OnpeneneHue BIaXKHOCTH BO3AyXa. 2
KontposbHas padota Nel «MonekyisipHast pu3nKa ¥ TEPMOIUHAMUKAY 2
Paznen 3. DnekTpoauHaMuKa 50 (12/12)
Tema 3.1 Coneprkanne yuebHOro MaTepuaa: 6 OK 010K 02
DIIEKTPUYECKOE T10JIe OK 030K 04
DNEKTPUUECKHE 3aps/Ibl. DJIEMEHTAPHBIN AIEKTPUUYECKUl 3apsil. 3aKOH COXpaHEHHUs 3apsa. OK 050K 07 11K 1.2
3akon Kynona. Dnekrpuueckas mocTosiHHas. DleKTpuueckoe nose. HanpsskeHHoCTh TTK 2.211K 3.3
priekTpudeckoro nois. [Ipunnun cyneprio3uiuu nosiei. [[poBogHUKY B 3IEKTPUUECKOM I1K 5.2
oJie.
JlsnekTpuky B asekTpudeckoM none. [lonspusanus nusnekTpukos. Pabora cun
hiiekTpocTatuueckoro mois. [lorennuan. PasHocts noreniuanos. CBsi3b
MEX1y HANPSKEHHOCTHIO U Pa3HOCTHIO MOTEHIIMATIOB JIEKTPUYECKOTO TOJIS.
DNeKTPOEeMKOCTh. Enuautie! anekrpoemkoctr. Konpencaropsl. CoefMHEHHE KOHACHCATOPOB
B OaTtapero. JHeprus 3apsHKEeHHOTO KOHACHCATOopa. DHEPTHUs 2IEKTPUIECKOTO MOJIs.
[IprMeHeHre KOHAEHCAaTOPOB
Perenne 3ana4 ¢ mpodeccuoHaNbHOM HAMIPaBICHHOCTHIO 2
JlaGopaTopHbIe 3aHSTHS: 2
JlaGopaTopHast pabota Ne3. OnpeneneHue IeKTpUIeCKOd eMKOCTH KOH/IEHCATOPOB
Tema 3.2 Coneprkanue y4eOHOro MaTepuarna: 6
3aKOHBI IOCTOSTHHOTO OK 010K 02
TOKa OK 030K 04
OK 050K 07
K 1.2
K 2.2
K 3.3
K 5.2

16




YCJ'IOBI/ISI, HCO6XO,Z[I/IMI)I€ JJIs1 BOSBHUKHOBCHUSA U MMOAACPIKAHUS SJICKTPUUCCKOI'O TOKA. Cuia
TOKa ¥ INIOTHOCTH ToKa. 3akoH OMa JJId y4acCTKa LCIIn. 3aBHCHUMOCTD SJICKTPHUYECKOT'O
COIIPOTUBJICHUA OT MaTCpHralia, JJIMHBI U INIOIIAAN MOIMCPCYHOI0 CCUCHUS IMPOBOAHUKA.

3aBUCHUMOCTh DJIEKTPHUYECKOIO COTPOTUBIICHUS MPOBOJAHHUKOB OT
TeMIIepaTyphl.
TemnepaTypHbIii K03 (HULIUEHT CONTPOTUBIICHHUSL. CBepXMnpoBOIUMOCTb.

PaGoTa 1 MOIIIHOCTH TOCTOSIHHOTO TOKA. TeroBoe neicTBre Toka. 3akoH Jkoyns—
JleHiia. DeKkTpoABIKYIas CHjla ICTOYHMKA TOKa. 3aKkoH OMa /1711 MOJIHOW LIeTH.
DnekTpuueckue nenu. [lapamiensHoe u mocie0BaTeIbHOE COSAMHEHNE TPOBOTHUKOB.
3akonbl Kupxroda mist yzna. CoequHeHHEe HCTOUHUKOB AJIEKTPUYECKON SHEPTUH B OaTapero.

OK 010K 02
OK 030K 04
OK 050K 07
K 1.2

IK 2.2]T1K 3.3
K 5.2

Pemenue 3a1a4 ¢ npodeccHoOHATBHON HAPABICHHOCTHIO 2
JlabGopaTopHble 3aHATHS:
JlaboparopHas pabota Ned OmpeneneHre TepMHUUEcKOro kKodgphuiueHTa CONpoTUBICHUS |2
MEJIH.
JlaboparopHas pabota Ne5S U3mepenue 3/IC 1 BHYTPEHHETO COMPOTHBICHUS UCTOYHUKA 2
roka. JlabopaTopHas padota Ne6 M3yueHne 3ak0HOB TOCIIEIOBATEIHLHOTO U MapalIeIbHOTO
COETMHEHU I MPOBOIHUKOB. 2
JlaGopaTopHnast pabota Ne7 VccrnenoBanue 3aBUCHMOCTH MOIIIHOCTH JIaMITbl HAKAJIMBAHUS OT
HANPSDKEHUS Ha €€ 3aKuMax. 2
KonTtposbHast padota No2 «DnekTprudeckoe mosje. 3aKOHbI TOCTOSTHHOTO TOKay 2
Tema 3.3 ConeprkaHue yueOHOTo MaTepuana: 4

DIIEKTPUUECKHUI TOK
Bpa3JIMYHBIX Cpeliax

(DIEKTPUYECKUI TOK B METAJUIAX, B DJIEKTPOJINTAX, Fa3ax, B BaKyyMe. DIEKTpOoIn3. 3aKOH
piiekTposiniza Papanes. DNeKTPOXUMHUECKUN DKBUBAJIEHT. BUIbI ra30BbIX pa3psioB.
TepmoanexkTpoHHas smuccus. [1nazma. DekTprudeckuil TOK B OJYyIPOBOJHUKAX.
CoOcTBeHHas U MpUMecHast MPOBOAUMOCTH. P-n nepexoa. [IpumeHeHne nonynpoBOHUKOB.
[TorynpoBOTHUKOBBIE TPUOOPBHI.

Tema 3.4

Conepxanue yueOHOTO MaTepuaa:
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MarauTHOE I10JIE

BCKTOp HHAYKOWUHW MAaroiuTHOI'O ITOJIA. HaprI}KeHHOCTB MAarduTHOI'O IT10JIA. Z[eﬁCTBHG

MarHMUTHOTO TI0JIS1 HA NIPSAMOJIMHEHHBIN TPOBOJAHUK ¢ TOKOM. B3aumoserictBue TokoB. Cuiia OK 010K 02
Amnepa. [Ipumenenue cunbl AMiiepa. MarHuTHbIN OTOK. PaboTa 1mo nepeMerieHuto OK 030K 04
MPOBOJHKKA C TOKOM B MarHUTHOM I10Jie. JIelicTBME MarHUTHOTO MOJISI HA ABMKYITUHCS OK 050K 07
sapsin. Cuna Jlopenua. [Ipumenenue cuibl Jlopenua. OnpezenieHne yaeIbHOro 3apsijia. K 1.2
MarautHble CBOMCTBA BellecTBa. MarouTHast npoHUaeMocTh. ColHEeYHas aKTUBHOCTD U €€ 1K 2.2T1K 3.3
BIUSHUE HAa 3eMiit0. MarHuTHble Oypu. K 5.2
Pemenue 3a1a4 ¢ npodeccnoHanbHON HAIPABICHHOCTHIO 4

Tema 3.5 CopnepxaHue yueOHOro MaTepHana: 4

JJIEeKTPOMarHUTHas SABneHue anekTpoMaruuTHON MHAYKIHH. [IpaBuiio JIenma. 3akoH 31eKTpOMarHUTHON

MHIYKIUS uHAyKuuu. BuxpeBoe anekrpudeckoe nosue. 9J{C MHIYKIIUU B IBHXKYIIUXCS IPOBOTHUKAX.
SABneHue caMoMHAYKIMHU. HAYKTUBHOCTH. DHEPTUsi MATHUTHOTO TIOJIS TOKA.
B3anMOCBS3b AIEKTPUYECKUX U MATHUTHBIX MOJICH. DJIEKTPOMArHUTHOE T0JIe
Pemenue 3amau ¢ npodeccuoHaaIbHON HAIPABICHHOCTHIO 2
JlaGopaTopHble 3aHSTHS:
JlaboparopHas pabota Ne8 N3yuenue sBneHus 21eKTPOMArHUTHOW WHAYKIIUU 2

Kontponbnas padota Ne3 «MaruutHoe nojie. DIeKTpOMarHuTHasT WHIYKITUS 2

Pa3nen 4. KoneGanus 1 BOTHBI 17 (4/2)

Tema 4.1 Coneprkanue yaeOHOro MaTepuarna: 5)

MexaHuyeckue KosebarensHoe nBrkeHne. ['apMonndeckue koedanus. CBOOOHbIE MEXaHUYECKHE OK 010K 02

Kosebanus U BOJIHBI  [kojiebanus. [IpeBpanienne SHEPIUy TIpU KojiebareabHoM aBrkeHnH. CBOOOIHBIE OK 040K 05
3aTyxawllue MexaHndeckue konebanus. Marematudeckuii MasTHUK. [IpyKUHHBIN MasTHHK. OK 07
BEIHYKICHHBIE MEXaHUYECKUE KoJlebanus. Pesonanc. K 1.2
[Tomiepeunblie 1 MPOIOILHBIE BOTHBI. XapaKTEPUCTUKH BOJIHBI. 3BYKOBBIE BOJHHBI. 1K 2.2
YIIbTpa3ByK M €ro MPUMEHEHNE K 3.3

Tema 4.2 Coneprkanue ydeOHOro MaTepuarna: U TIK 5.2
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DnexkTpoMaruuTHele  |(CBOOOAHBIE 3JIEKTPOMarHUTHbBIE KonieOanus. [IpeBpaienue suepruu B KosedaTeIbHOM
KOJIeOaHUs U BOJTHBI koHType. Dopmyrna ToMcoHa. 3aTyxaromye IeKTPOMarHuTHRIE KoseOanwus. [ enepaTop OK 010K 02
HE3aTYXaIOLINX AJIEKTPOMArHUTHBIX KoJieOanuil. BeIHYXIeHHBIE 3JIeKTpUUECKUe KoJIeOaHusl. OK 040K 05
[lepemenHsbIit TOK. ['eHepaTop nepeMeHHOro Toka. EMKOCTHOE M MHIYKTUBHOE OK 07
CONPOTHUBIICHUS TEPEMEHHOT0 TOKa. AKTUBHOE CONpOTHUBJICHHE. 3akoH OMa Jyist K 1.2
PIICKTPUYECKOM IIEIH TIEpEeMEHHOTro Toka. PaboTa u MOIIHOCTh TEpEeMEHHOT0 ToKa. Pe3onanc [1K 2.2
B snieKTpuyeckoi nenu. Tpanchopmaropsl. Toku Beicokoit yactoTsl. [lonyuenue, nepenaya
U pacripeieJIeHUEe AIEKTPOIHEPT UK. DIEKTPOMArHUTHOE TI0JIe KaK OCOOBIN BUJ| MaTepHH.
(DJIeKTpOMarHUTHbIE BOJHBL. CBONCTBA 3JIEKTPOMAarHUTHBIX BOJIH. Bubpatop I'epua.
OTKpBITHIN KoNebaTenbHbI KOHTYP. 300perenue pagno A.C. ITonoseim. [lonsiTue o
panuocsssu. [punuun pagnocsssu. [IpuMeHeHne 31eKTpOMarHUTHBIX BOJIH.
Pemenue 3a1a4 ¢ npodeccHoHATBHON HAPABICHHOCTHIO 1
JlabGopaTopHble 3aHATHS:
JlaboparopHas pabota Ne9 U3yuenne paboTsl Tpanchopmaropa 2
KonTponbHas padota Ne 4 «KonebaHus 1 BOJTHBID» 2
Pazmen 5. OnTrka 22 (412)
Tewma 5.1 ITpupona ConeprkaHue yueOHOTo MaTepuana: 6
CBCTa ToueuHblil ©ICTOUHUK cBeTa. CKOPOCTh paclpoCTpaHEHHs CBETA. 3aKOHBI OTPAKEHUS U
npesomiieHus ceeta. CoiaHeuHble U TyHHbIe 3aTMeHus. [Ipunnun I'roiirenca. [lonnoe
otpaxkenue. JInn3zel. [loctpoeHune nzodpaxkenus B mnH3ax. Gopmyra TOHKOM JTUH3HI.
'YBenuuenue uH3bL. ['1a3 kak ontudeckas cucrema. Onruyeckue npubopsl. Teneckomnsl.
Cuna ceta. OCBEIEHHOCTh. 3aKOHBI OCBEIIEHHOCTH.
Pemenue 3anau ¢ npodeccrnoHalbHON HANPaBIEHHOCTHIO 4
UlaBGopaTopHble 3aHATHS: OK 01
UlaGopatopHas pabora Nel0 Omnpenesnienue nokasaresis IpeIoMICHHUS CTEKIIa 2 OK 02
Tema 5.2 BonmHOBBIE Coneprkanue y4eOHOro MaTepuarna: 6 OK 04
CBOMCTBA WuTtepdepenius ceeta. KorepeHTHOCTH cBETOBBIX Jyuel. IHTepdepeHnys B TOHKUX 1(')[1}2 353
CBETa ruienkax. Konbua Hetotona. Mcnonb3oBanue nHTephepeHint B HayKe U TEXHUKE. OK 0'1
[udpaxus ceera. Audpakuus Ha mienu B napauienabHbIX Jydax. JudpakiuonHas OK 02
pemerka. [Tonspuzanus nonepeunsix BosH. [lonspusanus ceera. [{BoiiHoe OK 03
imyugenpenomiienue. [omspounsl. lucnepcus cera. Buael n3nyuenuii. Bunibel ciekTpos. OK 04
Cniextpsbl ucniyckanus. Cnextpsl nornouieHus. CnekTpanbHblii aHann3. CrieKTpaibHble OK 05
KJIacChl 3Be371. YbTpaduoneroBoe uznydenue. MappakpacHoe nuznydeHue. PeHTreHOBCKHE OK 07

imyun. MIx npupona u corictsa. Ilkana 371eKTpOMarHUTHBIX U3JIy4EHUU
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UlabGopaTopHble 3aHATHS:

UlaGopaTopnast padota Nel1 Onpenenenue IJIMHBI CBETOBOM BOJHBI C IIOMOIIBIO
MU(PPaKIMOHHON PEIIETKH.

UlaGopaTopnas pabota Nel2 HaGroeHre CIrijIomHOro U JMHEHYaTOro CIIeKTPOB

[1K 2.2

KontponsHas pabora Ne

5 «OnTuka»

Tema 5.3 CrenmanabHas
Teopust
OTHOCHUTEIBHOCTHA

CopnepxaHue yueOHOro MaTepHaia:

JIBI>KEHME CO CKOPOCThIO cBeTa. IlocTynaTsl TeOpUU OTHOCUTEIBHOCTH U CIEICTBUS U3 HUX.
MHBapuaHTHOCTH MOJYJIsl CKOPOCTH CBETA B BaKyyMe. DHeprus nokos. CBa3b Macchl U
PHEpruu

CBOOOHOMN YacCTULbI. DJIEMEHTBI PEISATUBUCTCKON TUHAMUKU

N

OK 010K 02
OK 030K 04
OK 050K 07
MK 2.2,

Pa3nen 6. KBantoBas ¢pusuka

12 (2)

Tema 6.1 KBantoBasa
OIITHUKA

Coneprkanue ydeOHOro Matepuarna:

4

KBanToBas runotesa [Inanka. TernoBoe uznydyenue. KopmyckyasipHo-BOIHOBOW Ayallu3M.
@doronsl. ['unoresa ne bpoiins o BonHOBBIX cBoiicTBax yactull. COOTHOILIEHUE
HeonpeneneHHocTe ['elizen6epra. JaBnenue ceera. Xumuueckoe aeiicrBue ceera. OIbIThI
IT.H.JIebeneBa nu H.W.BaBunosa. ®oroaddexr. YpaBuenue DiinmreitHa s porodddexra.
Buemnuii porosnextpudeckuit a3pdext. Buyrpennuit porospdexr. Tunsl poTo316MEHTOB.
[Mpumenenne potoaddexra

OK 01
OK 02
OK 04
OK 05
OK 07
MK 1.2

Tema 6.2 dusznka aroma
1 aTOMHOTO Sipa

CognepxaHue yueOHOTO MaTepHana:

IPazBuTHE B3IIII0B HAa CTPOCHUE BellecTBA. MOJEIM CTPOEHUSI aTOMHOTO SApa.
3aKOHOMEPHOCTH B aTOMHBIX CIIEKTpax BoJxopoaa. SnepHas monens aroma. OMNbIThI
2.Pesepdopna. Monens atroma Bonoposa no H.bopy. KBantossie nmoctynatel bopa. JIazepst
PamnoakTUBHOCTB. 3aKOH PaluOAKTUBHOIO pacnazna. PaaroakTHBHbIE IPEBPAILCHNUS.
CriocoObl HaOIIOIEHUS U PETUCTPallH 3apsKeHHBIX yacTull. D¢ dekt BapuioBa —
YepenkoBa. CTpoeHne aToMHOTO s7ipa. JleekT Macchl, SHEPrus CBSI3U M YCTOHYNBOCTh
ATOMHBIX s7ep. S nepHble peakunu. S nepHas sHepreTuKa. JHEPreTUYECKUI BBIXO/ SIIEPHBIX
peakuuii. FickyccTBeHHas paauoaKTUBHOCTS. JleneHue TsokensIx saep. Llennas snepHas
peakuus. Ynpasisiemas HenHas peakuus. JAnepHseiil peaktop. TepMosaepHblil CHHTES.
OHeprus 3Be3[. [lonydueHne painoakTUBHBIX U30TOIIOB M UX NpUMeHeHue. bruonornueckoe
TEHCTBHE PAJUOAKTUBHBIX U3TyYE€HUN. DIIEMEHTAPHBIE YaCTUIIBI.

MK 2.2
1K 3.3

KontponbHast pabora Ne

6 «KBaHTOBas QusuKa»

Paznen 7. Ctpoenne Beenennoit

Tema 7.1 Ctpoenue
COJIHEUHOU CUCTEMEI

CopepxaHue yaeOHOTO MaTepHana;

CoimHeunas cucteMa. I1naHeTsl, UX BUINMOE IBIDKEHHE. Malble Tejla COJTHEYHON CUCTEMEL.
Cuctema 3emisi—Jlyna. Connne. ConHeuHas akTUBHOCTB. MicTounuk sneprun ConHila u

N

OK 01
OK 02
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B3BE3I. OK 03
OK 04

Tema 7.2 DBomronus ConepxaHue yaeOHOTO MaTepHaa; OK 05
Bcenennoi 3BE3/IbI, MX OCHOBHBIE XapaKTepuCTUKU. COBpEMEHHBIE MIPEICTABICHHS O IPOUCXOKACHUN OK 07

u >Bosronuy ConHIa M 3B&31. DTallbl )KU3HK 3BE31. Muteunbiii [Tyts — Hama [anakruka. 2

Tunbl ranakTuk. Pagroranaktuku v kBa3zapel. Beenennas. Pacipenue Beenennoit. 3akon

Xab60ma.

Teopus bosbmoro B3peiBa. Macmrabnas ctpykrypa Beenennoil. MeraranakTuka.

UlaGopaTopHbie pabOTHI:

UlaGopaTopnast pabora Nel3. M3yuenue kapThl 3B€34HOTO HEOA. 2
[IpoMexyTouHas aTTecTalus: 9K3aMeH 6
Bcero: 155
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3.YcaoBus peajuzany NporpaMmsl 00meo0pa3oBaTeJJbHON AUCHUNIIMHBI
3.1.TpeboBanusi K MUHUMAIBHOMY MaTE€PHAIbHO-TEXHUYECKOMY

o0ecreyeHunto
Peanu3arus mporpaMmbl JUCHHUILTAHBI TPEOYeT HAMHUINS yueOHOTO KaOuHETa
bU3uKH.
O6opynoBaHue yueOHOTO KaOMHeTa:

1. [Mudposas maboparopus 1Mo PU3UKE 1 yIUTENS;

2. [Mudposas naboparopus 1o GU3MKe 11 YICHUKA,

3. Becel TeXHMUECKHE ¢ PAa3HOBECAMUY,

4. KomnuiekT 17151 1abopaTOpHOro MpakTUKyMa 10 ONTUKE;

5. KommuiekT 17151 1abopaTOpHOro MpakTUKyMa 110 MEXaHUKE;

6. KommnekT s 1abopaTopHOro MpakTUKyMma [0 MOJIEKYJISIpHON (u3uke U
TEPMOAUHAMHUKH;

7. KommekT mans nmaGopaTOpHOrO TpakTUKyMa TIO DJIEKTPHUECTBY (C
TeHEepaToOpoOM);

8. Kommnekr ans  wu3ydeHHs] BO30OHOBISIEMBIX HCTOYHMKOB —HSHEPIHU
(comHEYHOW, BETPOBOM HSHEPrUM, OHO-, MEXAHMYECKOW M TEPMOIIEKTPUUYECKON
YHEPreTUKH );

9. AmrniepmeTp 1ab0opaTOPHBIN;

10.  BoawsT™meTp J1ab0OpaTOpHBIN;

11.  Konopumetp ¢ HaOOpPOM KaJTOPUMETPUUECKUX TET;

12. TepmomeTp 1abOpaTOPHBIL;

13.  KowmmmekT i  W3y4eHUs] OCHOB  MEXAHUKW, TIHEBMATUKH U
BO300HOBJISIEMBIX UCTOUHUKOB SHEPIHH;

14.  bapomerp-aHepoun,

15.  bJIOK nuTaHus peryaupyeMsbli;

16. BeO-kamepa Ha MOABMKHOM ILITAaTUBE;

17.  Bunpeokamepa jyuist pabOThl C ONTUYECKUMHU NPUOOpAMH;

18.  I'eHepartop 3ByKOBOW;

19. T'urpometp (ICUXpPOMETD);

20. TI'py3 HaGopHBIIL;

21.  JluHAaMOMETp JIEMOHCTPALIMOHHBIN;

22. KOMIUIEKT IOCYAbl AEMOHCTPAUMOHHOM € IMTPUHAJIEKHOCTSIMY;

23. MaHoMeTp KUJIKOCTHON JEMOHCTPAIlMOHHBIN;

24, MeTp AEMOHCTPALMOHHBIMN;

25. MuKpOCKOIl IeMOHCTPALlMOHHBIM;

26. Hacoc BakyymubIii KOMOBCKOTO;

27. CTONUK NOIBbEMHBII;

28.  IllTaTuB AeMOHCTPALMOHHBIA (PUINYECKUA;

29.  DJIEKTPOIUIUTKA;

30. HaGop neMoHCTpalMOHHbBIN 0 MEXaHUYECKUM SIBJICHUSIM;

31. HaOop neMOHCTpallMOHHBIN MO TMHAMUKE BPAIIATEIHLHOTO ABUKEHHUS;

32. Halop neMOHCTpAIlMOHHBIN O MEXAHUYECKUM KOJIEOaHUsIM;

33. Halop 1eMOHCTpPallMOHHBIN BOJHOBBIX SIBIICHUI;

34. Benepko Apxumena;

35. Magrauk MakcBenia;
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36.
37.
38.
39.
40.
41.
42.
43,
44,
45,
SIBIICHUSIM;
46.
47.
48,
49,
50.
51.
52.
53.
54,
55.

Habop ten paBHOTO 00BEMA;

HaGop ten paBHOI Macchl;

[Tpubop anst neMoHCTpauu aTMOC(hEpHOTO TaBJICHHUS;

[Ipu3ma, HAaKJIIOHAOIIASICS C OTBECOM;

PeIuar neMOHCTpallMOHHBIM;

Cocyasl coobmiaromuecs;

CrakaH OTJIMBHOM 1E€MOHCTPALMOHHBIN;

TpyOka HeroToHa;

[Tap ITackans;

Habop neMOHCTpallMOHHBIN 10 MOJIEKYJIIPHON (PU3UKE U TETIOBBIM

Habop neMoHCTpallMOHHBIN MO ra30BbIM 3aKOHAM;

Habop xanmuispos;

TpyOka aJist AEMOHCTPALIMN KOHBEKIIMH B )KUJIKOCTH;

[MIMHIAPHI CBUHIIOBBIE CO CTPYIOM;

[ITap ¢ kombIOM;

BBICOKOBOJIBTHBIM MCTOYHHUK;

['eneparop Ban-ne-I'paada;

Jo3umerp;

KamepToHbl Ha pe30HAHCHBIX AIIUKAX;

KomruiekT nprGopoBy NpHHAIICKHOCTEH I IEMOHCTPAIIMKM CBONCTB

QJICKTPOMAIHUTHBIX BOJIH,

56. Kommuektn puOOpOBIJIS M3YyYE€HHs MPUHLMIOB pajHoIlpueMa
paguonepenauy;

57.  KOMIUIEKT MPOBOMAOB;

58. Maruut gyrooOpa3Hbli;

59. Marsur noyjioCoBOM JI€MOHCTPALIMOHHBIN;

60. Mammuna snexTpodopHasi;

61. MasTHUK 3JIEKTPOCTATUYECKUM;

62. HaGop no u3y4eHuto MarHUTHOTO TOJISI 3eMJIH;

63. HabGop 1eMOHCTpaIMOHHBIN 10 MAarHUTHOMY MOJIIO KOJIBLIEBBIX TOKOB;

64. HabGop neMOoHCTpaIMOHHBIN MO TOTYPOBOIHUKAM;

65. HaOop neMoHCTpalMOHHBIN IO TOCTOSIHHOMY TOKY;

66. HaOop neMoHCTpallMOHHBIN N0 AJIEKTPUUECKOMY TOKY B BaKyyMe;

67. Habop neMOHCTpaIMOHHBIN TIO YJEKTPOIMHAMUKE;

68. Habop nnst neMoHCTpaIui MarHUTHBIX TIOJICH;

69. HaGop nnst geMOHCTpaIuu AIEKTPUISCKUX TOJICH;

70.  Tpanchopmarop yueOHBI;

71.  Tlamouka CTEKJISTHHAS,

72.  Ilamouxa >00HUTOBAS;

73.  IIpubop Jlenua;

74.  CTpesIKM MarHUTHBIE HA IITATUBAX;

75.  CynTaH 3JIeKTpOCTaTUYECKH;

76.  LlITaTuBBI U30JUPYIOLIUE;

77.  DIEKTPOMarHuT pa30OpHBIN;

78.  Habop 1eMOHCTpaIIMOHHBIN MO T€OMETPUIECKON ONTHKE;

79. HaOop neMOHCTpalMOHHBIN IO BOJIHOBOM OITHKE;

u
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80.  CmekTpocKom ABYXTPYOHBIN;

81. Halop cnekTpalibHbIX TPYOOK C HICTOYHUKOM MUTAHUS;

82.  YcraHoBka juis uzydeHus ¢otodddexra;

83. HaGop neMOHCTpalMOHHBIN 1Mo nmocTosiHHOM [1naHka;

84. KoMIUIEKT HarIIOHbIX ITOCOOMH IS
MOCTOSTHHOT'O UCTIOJIb30BaHUS;

85.  KommuiekT moptpeToB it ohopMIIeHUS] KaOMHETa;

86. KoMIUIEKT 1€MOHCTPAIlMOHHBIX YUYEOHBIX TAOIULI.

[Ipy Hamuuuu HEOOXOAMMOIO OOOpPYJOBaHMs 3aHATUSA 1O (U3NKE B
HEKOTOPBIX CJy4asX MOTLYT IPOBOJUTHCS B HMMEIOMIMXCA B 00pa3oBaTENIbHOU
OpraHM3ali MacTEPCKUX WIH JJa0OpaTOpUsIX.

3.2NudopmarmorHoe obecrieueHne 00yIeHuUs

1. Jnsg peanmuzanuu HOporpaMMmbl  OMONMHMOTEYHBIM (QOHI 00pa3oBaTENbHOU
OpraHu3alliyd JIOJDKEH HMMETh IE€YaTHBIE W/WIM AJIEKTPOHHBbIE 00pa3oBaTENIbHBIE U
WH()OPMAIIMOHHBIE  PECYpChl,  PEKOMEHJIOBaHHbIE  JJI1  KCIOJb30BAHHUS B
00pa3oBaTeIbHOM NPOLECCE, HE CTapLIe MATH JIET C MOMEHTA U3/IaHHUs.

2. PekoMeHayeMble medaTHble M3AAHUS M0 peain3aluu 0011eo0pa3oBaTesIbHOM

JUCIUILIMHBI TIPEICTABIICHBI B METOAUYCCKUX PEKOMCHIAIUSAX [0 OpraHU3aluu
oOyJeHus.
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4. KoHTpOJIb M OLICHKA Pe3y/JIbTATOB OCBOCHUS JUCHMILIUHBI
KOoHTposlb M OLEHKAa pacKpbIBalOTCA YEpe3 YCBOCHHBbIE 3HAHHUS U
npuoOpeTeHHbIe 00yYalOIMMUCS YMEHHUS, HallPaBJIEHHbIE HAa (POPMUPOBAHKUE OOIIUX
U npodeccruoHaIbHBIX KoMIleTeHIUH. KoMmereHnu AOMKHbBI ObITh COOTHECEHBI C
NpEeIMETHBIMUA pe3yibTaTaMu. JIJsi KOHTPOJS M OIIEHKH PE3yJbTaTOB OO0y4YeHUS
npenojiaBaresib BbIOMpaeT (OpMbI U METOABI C YYETOM MpO¢eCcCHOHATU3AIUN
oOyueHus 0 MPOrpaMMe JUCIHUILTUHBIL.

Kox n HaumenoBanue Pasnen/Tema TunoueHoYHbIXMEP
(bOpMHUPYEMBIX KOMITCTCHITHI OTIPUSITHI
OK 01. Beibupath criocoOsr Paspgen 1. Temer 1.1.,1.2,1.3 - yCTHBIH OTpOC;
pEIICHUS 3a/1a4 Pazgen 2. Temnr 2.1., 2.2., 2.3. - DPOHTATBHBIH OMPOC;
npodeCcCUOHAIbHON Paznen 3. Temnr 3.1.,3.2.,3.3.,3.4., | _ Otetka
JESTSIILHOCTH MMPUMEHHUTEIBHO | 3.5. KOHTPOJHHBIX PaGoT:;
K pa3JIMYHbIM KOHTEKCTaM Pazgen 4. Temn1 4.1., 4.2. ’
Pasen 5. Temst 5.1, 5.2., 5.3. - HabmoznieAne 3a
Pazgen 6. Temnr 6.1., 6.2. XOJIOM BBIMOTHCHU
Paznen 7. Temst 7.1., 7.2. 11abOPaTOPHBIX PaboT;
OK 02. Ucnonws3oBath Pasmen 1. Temsr 1.1.,1.2, 1.3 - onerika
coBpeMenHblecpeacTBanoncka, | Pasnen 2. Temer 2.1.,2.2., 2.3. BLI%‘IOJIHCHI/I;I
aHaJIN3a U UHTEPIpETALUU PaSI[eJ'I 3. Temsbl 31, 32, 33, J’Ia60p.aT0pHI>IX
uHbopMaIHHU 1 3.4, 35. pabor;
UH()OPMAIIMOHHBIETEX HOJIOTHH Pazzen 4. Temsr 4.1., 4.2. - OUCHKa MPAKTHACCKHX
UIABBITONHEHHA3AAY Pasnen 5. Tempr 5.1.,5.2.,5.3. pabot (peruenns
pohecCHOHATHO Paznen 6. Temr1 6.1., 6.2. Ka4eCTBEHHBIX,
Pazgen 7. Temnr 7.1., 7.2. pacCYCTHBIX,
ACATCIbROCTH po¢eCCUOHAIBHO
OK 03. ITnanupoBats u Pazpgen 1. Temsr 1.1.,1.2, 1.3 OPHEHTHPOBAHHBIX
PeaTn30BBIBATHCOOCTBEHHOE Paznen 2. Temsr 2.1.,2.2., 2.3. 3aau);
HpO(i)CCCI/IOHaJ'IbHOC u Pa3,uen 3. Temsbl 31, 32, 33, ) OIIGH,Ka
JTUYHOCTHOEPA3BUTHE, 34, 3.5. TECTOBBIX
[PEIPHHAMATEIbCKYIO Pazgen 7. Temnr 7.1., 7.2. “a .
JTaHWIL;
ACATCNLHOCT B . - HaOJIIOJICHHE 33 XOJI0M
npodeccuoHaibHOMChepe, BEITOHCHIS
HCIIOJIb30BAaTh3HAHUAIIO WHHBH/TYATHHBIX
(UHAHCOBONUTPAMOTHOCTH B MPOEKTOB 1 ONEHKA
Pa3TMYIHBIX)KU3HEHHBIX BBITOTHEHHEIX
CUTYaITUSIX IDOECKTOB:
OK 04. DdppexTnsHO Pasnien 1. Temsi 1.1., 1.2, 1.3 i iueHKa S
B3aMOJCHCTBOBATh 1 Pazgen 2. Temnr 2.1., 2.2., 2.3. OMALIHIX
paboTaTh B KOJJIEKTHBE H gefllgﬂsl Temsr 3.1.,3.2.,3.3,, CAMOCTOSTENBHEIX
KOMaH, 4., 3.5. ‘
oMAmAE Pazgen 4. Temn1 4.1., 4.2. pabor;
Pasnien 5. Temr 5.1, 5.2., 5.3. - Habmiofienne n
Paznen 6. Tems! 6.1., 6.2. OHCHKA PETICHUS KCHC-
Paznen 7. Temst 7.1., 7.2. 3ajad,
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OK 07. ConeticTBOBaThH
COXPAHEHHIO OKPYKAIOIICH
CPEIIbI, PECYPCOCOCPEIKCHHMIO,

Pazgen 1.
Pazgen 2.
Pasznen 3.

Temnr 1.1.,1.2, 1.3
Temsr 2.1.,2.2.,2.3.
Temsr 3.1.,3.2.,3.3.,

IPUMEHATH 3HaHUA 00 3.4.,3.5.
M3MEHEHUH KIIMMATa, Pasnen 4. Temer 4.1., 4.2.
NPUHIMITBI GEPeKTUBOTO Paznen 6. Temni 6.1., 6.2.
HPOH3BONICTBA, HbDEKTHBHO Paznen 7. Temsr 7.1., 7.2.
JICUCTBOBATh B YPE3BbIYAMHBIX
CUTYAITUAX
IIK 1.2 Pazmen 1. Temrr 1.1.,1.2, 1.3
Opranu3oBbIBaTh paboTy Paszmen 2. Temnr 2.1.,2.2., 2.3.
IIepcoHaa 1o 00€eCIICYEHUIO Paznen 3. Temnr 3.1., 3.2., 33,
0€30MacCHOCTH NIEPEBO30K U 34.,35.
BHIOOPY OITHMAJIBHBIX Paznen 4. Temb1 4.1., 4.2.
pelenuii pu paboTax B Paznen 6. Tems1 6.1., 6.2.
YCJIOBHSIX HECTAH/IAPTHBIX U
aBapHUIHBIX CUTYALIUH.
IIK 2.2. ObecneunBaTh Pazmen 1. Temrr 1.1., 1.2, 1.3
0€30MacHOCTh JBUKCHUS U Pazgen 2. Temnr 2.1.,2.2., 2.3.
pemath npodeccruoHanbHbIe Paznen 3. Temn 3.1., 3.2., 3.3,
3aJ1a4y OCPEICTBOM 34.,3.5.
IPUMCHEHHS HOPMATHBHO- Paznen 4. Temb1 4.1., 4.2.
[IPAaBOBBIX IOKYMCHTOB. Pazpnen 6. Tems1 6.1., 6.2.
1K 3.3. [IpumeHsTH B Pasnen 2. Temur 2.1.,2.2., 2.3.
npodeccuoHanbHOM Pasnmen 3. Temsr 3.1., 3.2, 3.3,
NeSITeIIHHOCTH OCHOBHBIE 3.4., 35.
[IOJIOKEHUS, PETYIUPYIOIIHAE Pazgen 4. Tembl 41, 4.2,
B3aMMOOTHOIIICHIS Paznen 6. Temnr 6.1., 6.2.
MOJIb30BaTesIe TpaHCopTa U
MepeBO3YHNKA.
[IK 5.2. Opranu3oBsiBaTh U Pazgen 2. Temer 2.1.,2.2., 2.3.
KOHTPOJIUPOBATh PabOTy Paznen 3. Temsr 3.1., 3.2.,3.3.,
MAIIMHUCTOB Ha JIUHHUHU 3.4.,3.5.
Pazgen 4. Temre1 4.1.,4.2.
Paznen 6. Temnr 6.1., 6.2.

- HaOIIONEHUE U
OIIEHKA JCJIOBOM UTPHI;
- DK3aMeH
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5.PexkoMeHyeMble eYaTHbIE U3aHNS 110 PeaTu3aunu
0011e00pa3oBaTeJIbHOM TUCHUILIMHBI

OCHOBHBIC HCTOYHUKH

1. Maxkumes, I'. 4., byxosnes, b. b., Corckuit, H. H. / Ilox pen. [lapdenTtreBoii
H. A. ®usuka. Yueonuk mis 10 k1. — M.: U3narensctBo «IIpocBemenuey, 2019.
—416c.
2. Msaxkumes, I'. 4., Byxosues, b. b., Yapyrun, B.M. / [Tox pexn. [TapdenTheBoit
H. A. ®usuka. YueOnuk s 11 ki1 — M.: U3natensctBo «lIpocBemnienue», 2019.
—399c.

I[OHOJIHI/ITCJ'IBHBIC NCTOYHUKH.

3. Jmwutpuena, B. ®. ®uzuka 115 npopeccuil U CreuuaibHOCTEN TEXHUYECKOro
npoduist: yueOHHUK Ui 00pa30BaTEIbHbIX YUPEKICHUI HauaIbHOTO U CPEAHETO
npodeccuonansHoro obpaszoBanus / B. @. [ImutpueBa. — 2-e usmd., crep. — M.:
N3narenbckuil HeHTp «Akagemus», 2019. - 448 c.

Ilepeyens UHTEpPHET-pEcypCoB:

1. Enunas xomiekiuss HUQPPOBBIX 00pa30BaTENbHBIX PECYpCOB. — Pexum
JOCTYyTIA: http://school-collection.edu.ru/catalog/pupil/?subject=30 (maTa
obpamenus: 29.08.2022);

2. KM-mkoma. — Pexum goctyma:  http://www.km-school.ru/(xara

oOpamenust: 29.08.2022);

3. OrkpsiTas pusuka. — Pexxum nocryma: http://www.physics.ru/courses/
op25part2/design/index.htm (gara oopamenus: 29.08.2022);

4. Tlnatdopma SAKmacc — Pexxum noctyna: http://www. yaklass.ru
/(natao6parmienus: 29.08.2022);

5. Poccuiickas DJIEKTPOHHAs 1IKOJIa - Pexum JocTyna:
http://www.resh.edu.ru/(zata oopamienus: 29.08.2022);

6. ®usuka.ru. —Pexum  gocryma: http://www.fizika.ru (nara
obparmenusi:29.08.2022);

7. ®UIIN (BIIP 11 xnacc) — Pesxxum goctyna: http://www.fipi.ru

/(mataoOparmienus: 29.08.2022);

DNeKTpOHHBIN yueOHuK — Pexxum goctymna: http://www.physbook.ru/(nata
obpamenus: 29.08.2022).
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