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1. OBILIASA XAPAKTEPUCTUKA PABOYEM ITPOI'PAMMBbI
OBIHIEOBPA3OBATEJBHOI'O ITPEIMETA
Pdusuka

1.1 MecTo npeamera B CTPYKType 00pa3oBaTeibHOH NPOrpaMMbl

1.1. O0meoOpazoBatenbHbIN npeameTr «Du3uka» ABIsEeTCA 0053aTETbHOM
4acTblo 00111€00pa30BaATENBHOTO IIMKIIAa 00pa30BaTEIbHON NPOrpaMMbl B
cootBercTBUM ¢ PI'OC CIIO no npodeccun 09.01.03 «Oneparop
MH(OPMAIMOHHBIX CUCTEM M PECYpPCOB», pealin3yeMoil Ha 0a3e OCHOBHOI'O OOILEro
oOpa3zoBaHus.

[Iporpamma pazpadortana Ha ocHoBaHuu TpedoBanuit ®I'OC cpegnero odiero
o0pa3oBaHus € yueToM IpodeccroHaIbHON HANpaBIEHHOCTH MOJTy4yaeMOon
npodeccun. B 3aBUCHUMOCTH OT MpoPecCHOHATBHON HAIIPABICHHOCTHU MOIYyYaeMOM
npodeccuu cpeaHero npodeccuoHaIbHOro 00pa3oBaHMs IPENOJaBaTENb
CaMOCTOSITEIILHO OIPECIIAET MOCIEI0BATEIbHOCTh U3yUYEHUS U 00bEM YaCOB,
OTBOJUMBII Ha U3yYE€HUE OTACIbHBIX TEM, a TaK K€ MOXKET IMPOBOIUTH
nabopaTtopHble pabOThI IO CBOEMY YCMOTPEHMIO C YUETOM MUMEIOLIErOCs
00opy1I0BaHMUS.

1.2. Heau u mi1aHupyemble pe3yJbTaThl OCBOEHHS MpeAMeTa:

1.2.1. llean npeamera:

Conepxanue mporpaMmbl  oOieoOpa3zoBaTtenbHOr0 mpeamera dusnka
HaIpaBJICHO HA JJOCTHXKEHUE CICIYIOMUX IeJIei:

e (opmMHUpOBaHHE y OOYYAIONIUXCSl YBEPEHHOCTH B IIEHHOCTH 0O0pa30BaHMUsI,
3HAYMMOCTH (PU3NUYECKUX 3HAHUU IS COBPEMEHHOrO KBaJU(UIIMPOBAHHOTO
CIIEIUAJIMCTA MPU OCYIIECTBIECHUH €0 PO ECCUOHATILHOMN JAeATeIbHOCTH;

¢ (opMHUpOBaHHE €CTECTBEHHO-HAYYHON TPaMOTHOCTH;

e OBJaJIcHUE CrenUPUIECKON CUCTEMON (PU3NUECKUX TTOHATHH, TEPMUHOJIO-
ruev ¥ CUMBOJIMKOM;

® OCBOEHHE OCHOBHBIX (DU3MUECKUX TEOPHid, 3aKOHOB, 3aKOHOMEPHOCTEH;

® OBJIQJICHME OCHOBHBIMU METOJIaMU HayYHOT'O TTO3HAHUS MPUPO/IbI, UCTIOJb-
3yeMbIMH B (u3HKe (HaONIO[eHUE, ONMMCAaHUE, U3MEPEHNE, BBIIBIKCHUE THUIIOTE3,
MPOBEJEHUE SIKCIIEPUMEHTA);

® OBJIQJICHUE YMCHHSIMHU OOpabaThIBaTh JaHHBIC DKCIICPUMEHTA, OOBSICHATH
MOJTyYEHHBIE PE3YJIbTAThl, YCTAHABINBATH 3aBUCHUMOCTH MEXIY (PU3HMUCCKUMHU BE-
JUYMHAMU B HAOJII01a€MOM SIBJICHUH, JE€IaTh BHIBObI;

e (opMUpOBaHHE YMCHHS pemaTh (HU3NYSCKUE 3aJa9d pPa3HBIX YpPOBHEH
CJI0KHOCTH;

® pa3BUTHE MO3HABATEIBbHBIX HHTEPECOB, MHTEIUICKTYaIbHBIX U TBOPUYECKUX
CIIOCOOHOCTEH B Mpoliecce MPUOOPETeHHUs 3HAHUN C MCIIOJIB30BAaHUEM Pa3IUIHBIX
HMCTOYHHUKOB MH(POPMALIMK U COBPEMEHHBIX MH(GOPMAIIMOHHBIX TEXHOJIOTHUH; yMe-



HUM (popMyJIHpoBaTh U OOOCHOBBIBATH COOCTBEHHYIO MO3HMIMIO MO OTHOIICHHIO K
¢uznueckoit nHpopMaIK, NOJy4aeMOr U3 pa3HbIX HCTOYHUKOB;

® BOCIHMTAHHE YYyBCTBA FOPJOCTH 3a POCCUMCKYIO (PU3NYECKYIO HAYKY.

OcBoenne o6mieoOpa3oBaTenpHOr0 mnpeamera @Dusuka mnpearnoaraet

pELICHHE CIAEAYIOINX 3a4a4:

e npuoOpeTeHre 3HaHui O PyHIaMEHTaJIbHBIX (PU3UUECKUX 3aKOHAX, JIeXkKa-
IIMX B OCHOBE COBPEMEHHOW (pU3MYEeCKOl KapTHHBI MUpPA, MPUHIUIIOB JEUCTBUS
TEXHUYECKUX YCTPOUCTB U IPOU3BOJICTBEHHBIX MPOIIECCOB, O HANO0JIee BaXKHBIX OT-
KPBITUSX B 00J1acTH (PU3UKH, OKa3aBIINX OMPEACIISIIONIEe BIUSIHIE Ha Pa3BUTHE TEX-
HUKHU U TEXHOJIOTHUH;

® NOHMMaHHUE (PU3MYECKOMN CYIIHOCTU SBJICHUMU, IPOSIBISIOMINXCS B paMKax
IPOU3BOJICTBEHHOU NESATEIHLHOCTH;

® OCBOCHHE CMOCOOOB MCMOJB30BaHUS (HU3UYECKUX 3HAHUM ISl PEIIeHUs
MPaKTUYECKUX U TPOQEeCcCHOHATBHBIX 3a/1a4, OOBSICHEHUS SIBICHUNU TTPUPO/IBI, MPO-
W3BOJICTBEHHBIX U TEXHOJOTMYECKUX MPOIIECCOB, MPUHIIUIOB JCUCTBUS TEXHUYE-
CKHMX ITPUOOPOB U YCTPOMCTB, 0OecTieueHus1 0€30MacHOCTH TPOU3BOJICTBA U OXPAHbI
IPUPO/IBI;

e (dopMHUpOBaHUE YMEHHI peniaTh yuyeOHO-MpaKTHYECKHe 3a1auu Qusnye-
CKOT'O COJIepXaHUs ¢ yYETOM NMPOPECCHOHANTBHON HANTPABICHHOCTH;

® TpUOOpPETEHUE OTbITA IO3HAHMS U CAMOIIO3HAHUS; YMEHUM CTaBUTh 3a]]a4H
U pelaTh Ipo0sieMbl ¢ y4€ToM MpodhecCUOHATBHONM HAPaBIEHHOCTH;

e (opmMUpOBaHHE YMEHHUI MCKaTh, aHAJTU3UPOBATh U 00pabaThIBaTh (hr3HYe-
CKYI0 HHGOPMAIIHIO C y4€TOM MPOodeCCHOHAIBHON HAMPaBICHHOCTH;

® TI0JIrOTOBKAa OOYYArOMIMXCS K YCIEITHOMY OCBOCHUIO JUCIUIUIMH U MOAY-
nelt mpodecCHOHaNbHOTO NUKIIA: (OPMUPOBAHUE Y HUX YMEHUM U OMbBITA JIEATEIh-
HOCTHU, XapaKTePHBIX IJIsl Ipodeccuii / TOMMKHOCTEH CIyKalluX WX CIEeNUaIbHO-
CTEH, MOTy4aeMbIX B MPOPECCHOHAIBHBIX 00Pa30BaTEIbHBIX OpPTraHU3AIHIX;

® TIOATOTOBKA K (DOPMHUPOBAHUIO OOIIMX KOMIICTCHIIUN OYIyIIero crerua-
JUCTa: CaMOOOpa30BaHMsI, KOMMYHUKAIIUY, MPOSBICHUS TPaXKJaHCKO-TIATPUOTHYE-
CKOM NO3MIMHU, COTPYAHUYECTBA, MPUHATHUS PEIICHUN B CTAHIAPTHOW M HECTaH-
JApTHON CUTYyalMsIX, MPOCKTUPOBAHUS, MPOBEJACHUS (PU3NIECKUX M3MEpPEHUH, -
(beKTUBHOTO M 0€30MAaCHOTO UCIOJIB30BAHUS PA3NIMIHBIX TEXHHUYECKUX YCTPOUCTB,
COOMIOIEHUsT TIPaBUJI OXPaHbl TpyJa mpu padbore ¢ puzmdeckumMu mpubopamMu U
000pyT0BaHHEM.

Ocob6eHHOCTh (OPMUPOBAHUST COBOKYITHOCTH 3a/1ay M3y4eHUS (DU3UKH IS
CHCTEMBI CpeHETO MPOoeCCHOHATBLHOI0 00pa30BaHUs 3aKJII0YaeTCsl B HEOOXOu-
MOCTHU peain3aluuu npodhecCHOHATbHON HAMpaBIEHHOCTH PElIaeMbIX 3a7ad, y4éTa
0COOEHHOCTEU cephl NeSITeIIbHOCTH OYAYIINX CIEIHAIUCTOB.



B pesynbraTe ocBoeHUs MpeAMeTa 00yUJatOIIHACS H0/I2KeH 3HATD!
CMBICIT TIOHATHIA: (HU3UYECKOE SBICHUE, TUIIOTE3a, 3aKOH, TEOpHs, BEIle-

CTBO, B3aUMOJICUCTBHE, JCKTPOMArHUTHOE TOJIe, BOJIHA, ()OTOH, aTOM, aTOMHOE
SIPO, HOHUHUPYIOIIHNE H3TYyUCHUS;

® CMBICT (PU3HUYECKHX BEIMYHMH: CKOPOCTh, YCKOPEHHE, Macca, CHia, M-
MyJIbC, paboTa, MEXaHUYECKasl YHEPTHUS, BHYTPEHHSS SHEPTHUs, aOCOJIFOTHASI TEMIIE-
paTypa,CpeIHssl KHHETHUECKasl SHEPTHUS YaCTHI] BEIIECTBA, KOJUYECTBO TEILIOTHI,
JJIEMEHTAPHBIN YIEKTPUYECKUH 3apsif;

® CMBICT (PU3NYECKUX 3aKOHOB KJIACCUYECKON MEXaHHWKH, BCEMHUPHOTO TATO-
TEHUS, COXPAHEHUs SHEPIHH, UMITYJIbca M DJICKTPUUECKOTO 3apsjaa, TCPMOIWHA-
MUKH, JICKTPOMArHUTHOM UHAYKIMHU, (poTorddekTa;

® BKJIAJ POCCHHMCKHUX M 3apyOEKHBIX YUCHBIX, OKa3aBIITUX HAHMOOJIbIICE BIIH-
STHHE Ha pa3BUTHE (PU3NKH;

B pe3ynbrate ocBOCHHUS MpeaAMETa 00yJarONUICS T0JKeH YMETh:

® TIPOBOJMTH HAOIIOACHUS, INIAHUPOBATH U BBIMOJIHATH SKCIICPUMCHTHI,

® BBIJIBUTaTh THIIOTE3bI M CTPOUTH MOJICIIH,

® TIPUMECHSTH MOJyYCHHBIC 3HAHUS 10 (HPU3UKE NI OOBSICHEHHS pa3HOOOpa3-
HBIX (PU3UYECKUX SABJICHUIM U CBOWCTB BEILIECTB;

® MPAaKTHYECKH UCIIOIH30BATh PU3NUECKUE 3HAHMUS,

® OILICHUBATH JJOCTOBEPHOCTh ECTECTBEHHO-HAYYHOUN HH(OPMALINY;

® J1CIOJB30BATh MPUOOPETEHHBIE 3HAHUS U YMEHHUS JIJIsl PEIICHUs MpaKkTuye-
CKHX 3aJa4 IIOBCEIHEBHOM >KH3HH, oOOecHeueHHus O0€30MacHOCTH COOCTBEHHOI
KU3HU, PAIIIOHATIBHOTO IPUPOAOIIOIB30BAHUS U OXPAHBI OKPYKAIOIIEH CPeIbl.

® OIUCHIBATh U OOBACHATH (PU3UYECKUE SBJICHUS UM CBOMCTBA TEJ: CBOMCTBA
ra3oB, OJKHIKOCTEd H  TBEPAbIX TeN; DJIEKTPOMATHUTHYIO  HHAYKIIHIO,
pacnpocTpaHeHHEe AIIEKTPOMArHUTHBIX BOJIH; BOJIHOBBIE CBOMCTBA CBETA; U3IIyYCHHUE U
TMIOTJIOIIEHHUE CBeTa aTOMOM; (OTOAD(PEKT;

® OTJIMYATh TUTIOTE3bI OT HAYYHBIX TEOPHIA;

® JIeNIaTh BHIBOJIBI HA OCHOBE IKCIIEPUMEHTAIBHBIX JIAHHBIX;

® TIPUBOJUTH MPUMEPHI, TOKA3BIBAIOIINE, YTO: HAOIIOACHUS U YKCIIEPUMEHT
SIBJITFOTCSI OCHOBOM JIJ151 BBIJIBIDKEHUS THIIOTE3 M TEOPUH, TIO3BOJISIOT TPOBEPUTH HC-
TUHHOCTH TEOPETUUECKHUX BBIBOJIOB; (pr3nueckasi TeOpusi 1aeT BO3MOKHOCTb O0BsIC-
HSTh U3BECTHBIC SBJICHUS TIPUPOJIBI M HAaydHbIE (AKThI, MPEACKA3BIBATH €IIe HEU3-
BECTHBIC SIBJICHUS;

® TIPUBOAUTH MPUMEPHI MPAKTHYECKOTO MCTIOIH30BAHUS (GU3NUSCKUX 3HAHUM:
3aKOHOB MEXaHUKH, TCPMOJMHAMHUKHU U DJICKTPOJUHAMUKH B DHEPTETHKE; Pa3and-
HBIX BUJIOB SJICKTPOMATHUTHBIX M3IYYCHUH JUIS Pa3BUTHS PAJHO M TEICKOMMYHH-
Kalui, KBaHTOBOM (DM3UKU B CO3[IaHUHU SIACPHOU SHEPreTUKH,J1a3€POB;



¢ BOCHPHUHHUMATH U HA OCHOBC IMOJIYYCHHBIX 3HAHUN CaMOCTOSTEIILHO OLICHU-

BaTh MH(pOpMAIHIO, cosepxkalytocs B coodmenusx CMU, Mutepuere, Hay4yHO-110-
IIYJISIPHBIX CTaThsX.

® [PUMEHSTH MOJTYUYEHHBIC 3HAHUS JUIsl pELIeHHs] PU3NYECKUX 3a/ay;

® OMpeneNATh XapakTep (GpuznuecKkoro npoiecca no rpaduky, radnauue, Gop-
myne’;

U3MEPATH Psii PU3NYECKUX BEIUYMH, IPEACTABIIAS pE3yIbTaThl U3BMEPEHUI C
Y4E€TOM UX ITOIPEIIHOCTEN.

1.2.2. Tlnanupyemble Ppe3yJbTaTbl OCBOCHHUSI 001e00Pa30BATEIHLHOIO
npeamera B cootBeTcTBHH ¢ PI'OC CIIO u Ha ocHoBe ®I'OC COO

Oco0oe 3HaueHue npeaMeT uMeeT Mpu GOpPMUPOBAHUHU U PA3BUTUM OOIIMIA
xkomnereHui (OK) u npodeccuonansubix komneteHui (I11K)

(Tabmuma 1).



Koax n HammeHnoBanue
¢popmMupyemMbIX KOMIIETEeHIU

Iliianupyemble pe3yJibTaTbl OCBOCHUS MPeAMeTa

OO01ue

IIpeamerHbIe

OK 01. BeiObupatb criocoOsbI
peleHus 3aaa4q
npodeccuoHabHON
AESITeTbHOCTH IPUMEHHUTENBHO K
pa3IMYHBIM KOHTEKCTaM

B wacTu Tpya0BOTro BOCIIUTAHHUS :

- TOTOBHOCTbH K TPY/ly, OCO3HAHUE
IIEHHOCTH MacTePCTBa,

TPYI0TI00HE;

- TOTOBHOCTb K aKTHBHOM JICATEILHOCTH
TEXHOJIOTUYECKON U

COIMAJIEHOM HAIPaBJICHHOCTH,
CIIOCOOHOCTh MHHUIIMMPOBATH,
TUTAHKUPOBATh U CAMOCTOSITCIIEHO
BBITIOJTHATH TaKYHO JICITCIbHOCTD;

- HHTEPEC K Pa3IMYHbIM chepam
poeCCUOHATIBHON e TEIIbHOCTH,
OnaneHne yHUBEPCAIBHBIMU YIeOHBIMU
TI03HABATEILHBIMH JICHCTBUSMU:

a) 0a30BbIC JJOTUYECKHE JCHCTBHS:

- CAMOCTOSITEIILHO (OPMYIIUPOBATH U
aKTyaJTu3upoBaTh

nmpo0JieMy, paccCMaTpUBAaTh €€
BCECTOPOHHE;

-yCTaHaBIUBAThH CYIIECTBEHHBIN MTPU3HAK
WJIH OCHOBAHUS

JUTSI CPaBHEHMSI, KIIaCCU(DUKAIIH U
000011IeHH;

- OIIPENIETISATH TSN IeITeILHOCTH,
3a/1aBaTh MapaMeTpbl U KPUTEPUHU UX
JOCTKEHUS;

- BBISIBIIATh 3aKOHOMEPHOCTH U

- c(OopMHUPOBATH IPEACTABICHUS O POJIA U
MecTe (PU3NKU U aCTPOHOMUU B COBPEMEHHOM
Hay4YyHOM KapTUHE MUpa, O
cUCTEMOO0Opa3ytolel posin PU3NKU B pa3BUTHH
€CTECTBEHHBIX HAYK, TEXHUKH U COBPEMEHHBIX
TEXHOJIOTHH, O BKJIaJIE POCCUMCKUX U
3apyOeKHBIX YUCHBIX-(DU3UKOB B Pa3BUTHE
HayKW; MTOHUMaHUEe (PU3NUECKOUN CYIIHOCTH
HaO0JII0/JaeMBIX SIBICHUN MUKPOMUPA,
MaKpOMHUpa U MEraMmupa; MOHUMaHUE POJIr
ACTPOHOMUHU B MPAKTUUECKOMN JIESITETLHOCTH
YEJIOBEKA U JAJIbHEUIIIEM HaYYHO-TEXHUYECKOM
pa3BUTHHU, POJIK PUBHKU B GOPMHUPOBAHUHU
Kpyrosopa u pyHKIIMOHATEHON

IPAaMOTHOCTH Y€JIOBEKA JIJISI PELICHUS
MPAKTUYECKUX 3a]1a4;

- copMHUPOBATH YMEHUS pellaTh pacueTHBIC
3a/1a4M C SIBHO 3aIaHHOM (HU3UIECKON MOJIEIBIO,
UCITONB3Ys (PU3MUECKre 3aKOHBI U IPUHITUTIIBL
Ha OCHOBE aHaJIM3a yCIJIOBHS 3aJ1aud BRIOUPATh
(bu3HUECKYI0 MOJIENb, BRIIETATh (DU3NIECKUE
BEJIMYUHBI U (DOPMYJIHI,

HEOOXOAUMBIE JIJIs1 €€ PEIIeHUs], TPOBOIUTH
pacyEThI U OLICHUBATh PEAIBHOCTH MOJIYYEHHOTO
3Ha4YeHUs (PU3UUYECKON BEIIMYMHBI; pellaTh
KauyeCTBEHHBIC 3aJ1a4H,

BBICTpanBas JIOTHYECKU HETPOTUBOPEUHUBYIO




IPOTUBOPEUHSI B pACCMATPHUBACMBIX
SIBJICHUSAX;

- BHOCUTH KOPPEKTUBHI B JACATEIBHOCTD,
OIICHHBATh COOTBETCTBHE PE3YIHTATOB
IIEJISIM, OLICHUBATh PUCKH TOCIEACTBUI
NEeITEILHOCTH;

- pa3BHBaTh KPEATUBHOE MBIIIJICHUE TIPH
PEIICHUH )KU3HEHHBIX TIPOOJIEM;

0) 6a30BBIC HCCIIEOBATEIBCKHUE ACHCTBUS:
- BJIaJICTh HaBbIKAMH Y4eOHO-
HCCIIENOBATEIBCKON U MMPOECKTHOMN
JEATEITPHOCTH, HAaBBIKAMH Pa3peIICHUS
npoOJieM;

BBISIBIIATh IPUYHMHHO-CJIC/ICTBEHHBIE CBS3U
U aKTyaJu3UPOBaTh 3aJ1auy, BBIJIBUTATh
TUIIOTE3Y €€ PEeIIeHUs, HaXOUTh
apryMEHTHI JUIS JJOKa3aTeIbCTBA CBOUX
YTBEPXKACHUMN, 3a1aBaTh MMapaMeTphbl U
KPUTEPUHU PEIICHNUS;

- AaHAJIM3UPOBATH MOJTYYCHHBIC B XOJI€
pelieHus 3a1a49u, Pe3yJIbTaThl, KPUTHICCKU
OIICHUBATh MX JIOCTOBEPHOCTD,
IIPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBUSX;

- YMETh IIEPEHOCHUTH 3HAHUS B
MTO3HABATEILHYIO U

MPaKTUYECKYIO 00JIACTH.
JKU3HEACATEILHOCTH;

- YMETh HHTCTPUPOBATH 3HAHMS U3 Pa3HBIX

LETIOYKY PACCYKICHUN C ONIOPON HA U3YUYEHHBIE
3aKOHBI, 3aKOHOMEPHOCTH U (pU3nvecKue
SIBJICHUS;

- BJIAJIETh OCHOBOMOJIAralolUMU (PU3NIECKUMHU
MOHSTUAMH U BETMYUHAMH,
XapaKTepU3YIOIHUMHU

¢du3nyueckue nporecchl (CBI3aHHBIMU C
MEXaHUUYECKUM

JBUKEHUEM, B3aMOJICHCTBUEM Tell,
MEXaHWYECKUMU KOJIeOaHUSIMU Y BOJTHAMU,
aTOMHO-MOJIEKYJIIPHBIM CTPOEHUEM BELIECTBA,
TETJIOBBIMU MPOLIECCAMH; IIEKTPUUECKUM U
MarHUTHBIM TOJISIMU, JIEKTPUUECKUM

TOKOM, 3JIEKTPOMAarHUTHBIMU KOJICOAHUSIMU U
BOJIHAMU;

ONTHUYECKUMH SIBJICHUSMU; KBAHTOBBIMU
SBJICHUSIMHA, CTPOEHUEM aTOMa U aTOMHOTO
Apa, paIuOAKTUBHOCTHIO);

BJIaJICHUE OCHOBOIOJIAratoluMHU
aCTPOHOMHUYECKHUMH MOHSITUSIMH,
MO3BOJISIFOIIMMU XapaKTepU30BaTh MPOIIECCHI,
IPOUCXOIAIINE HA 3BE311aX, B 3BE€3/IHBIX
CUCTEMAX, B MEKTaJJAKTUUECKOM CpeIe;
JBU)KEHHE HEOECHBIX TEJI, SBOJIIOLIMIO 3BE3]1 U
Bcenennoii;

- BJIAJIETh 3aKOHOMEPHOCTSMHU, 3aKOHAMU U
TEOPUSIMU

(3axoH BcemupHoro tarotenus, I, IT u 111
3aKOHbI HbI0TOHA, 3aKOH COXpaHEHUs




mpeAMETHBIX 00JIacTel;

- BBIJIBUTATh HOBBIE UJCH, IIPE1Iarath
OpUTMHAJIbHBIE MTOAXO/Ibl U PELICHUS;

- CIIOCOOHOCTh MX MCIIOIb30BaHUS B
II03HABATEJIbHOM U COLIMATIbHOU IPAKTHKE.

MEXaHUYECKOW SHEPTUH, 3aKOH COXPAHECHUS
MMITYJIbCA, TPUHLIUIT CYNIEPIIO3ULINU

CHWJI, IPUHLIMI PAaBHONPABHOCTH MHEPLHATBHBIX
CHUCTEM OTCYETA; MOJIEKYISIPHO-KUHETUYECKYIO
TEOPHUIO CTPOEHUSI BEILIECTBA, TA30BbIEC 3aKOHBI,
MEPBbIA 3aKOH TEPMOJIMHAMUKHU; 3aKOH
COXpPAHEHUS JICKTPUUECKOTO 3apsiia, 3aKOH
Kynona, 3akon Oma 1151 yyacTka 1enu,

3akoH OMa 7151 OJIHOW 3JIEKTPUUYECKOH 1IeTH,
3akoH Jlxoyns - JIeHua, 3aKoH
AIEKTPOMArHUTHON UHAYKIIMH, 3aKOH
COXpPAHEHUSI DHEPTUH, 3aKOH MPSIMOTUHEUHOTO
pacnpoCTpaHEHHUs CBETA, 3aKOH OTPAXKECHUS
CBETa, 3aKOH IMPEJIOMIICHHS CBETA; 3aKOH
COXpaHEHHUsI DHEPTUHU, 3aKOH COXPAHEHUS
UMITYJIbCa, 3aKOH COXPAaHEHUS AIEKTPUUYECKOTO
3aps/a, 3aKOH COXPAHEHUSI MAaCCOBOTO

yuciia, noctynarsl bopa, 3akoH
pPaauoaKTUBHOTO

pacrajia); yBepeHHOE UCIOIb30BaHUE 3aKOHOB U
3aKOHOMEPHOCTEH MpH aHamu3e PU3NIECKUX
SIBJICHUN U TIPOIECCOB.

OK 02. Hcnonb30BaTh
COBPEMEHHBIE CPEJICTBA MOUCKA,
aHaJu3a ¥ MHTEPIPETAIINT
uHbOpMaIIH, 1
WH(POPMAIIMOHHBIC TEXHOJIOTHH
JUTSL BBITIOJTHCHUS 32124
npoheCCHOHATILHOM

B 00.,1acTH LIEHHOCTH HAYYHOT'0
MO3HAHUA:

- c(hopMUPOBAHHOCTH MUPOBO33PEHUS,
COOTBETCTBYIOIIETO

COBPEMEHHOMY YPOBHIO PAa3BUTHUS HAYKU U
0O0IIEeCTBEHHOM MPAaKTUKHA, OCHOBAHHOTO HA
JIMAJIOTe KYJIbTYp, CIOCOOCTBYIOIIETO

-YMETh YYUTHIBATh FPAHULIbI IPUMEHECHUS
V3YYECHHBIX

bu3HUeCcKX MOJICNICH: MaTepraIbHas TOUKa,
VHEpLHAIbHASl CUCTEMA OTCUYETA, UICATbHbBIN
ras;

MOJIENIA CTPOCHHUS T'a30B, KUIAKOCTEN U TBEPABIX
TEJ,
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ACATCIIBHOCTHU

OCO3HAHUIO CBOET0 MECTa B
IIOJIUKYJIBTYPHOM MUpE;

- COBEPIIEHCTBOBAHUE A3BIKOBOU U
YUTATEJILCKOW KYJIbTYPhI KaK CPEICTBA
B3aMMOJICUCTBUSA MEXAY JIIOABMU U
IIO3HAHUs MUPA;

- OCO3HAHME LIEHHOCTU Hay4YHOU
NEATENbHOCTH, TOTOBHOCTD
OCYILIECTBIIATH IIPOEKTHYIO U
MCCIIEI0BATENBCKYIO IEATEIIBHOCTD
VHJUBUYaJIbHO U B IPYIIIIE;

- OBJIaICHUC YHUBCPCAJIbHBIMHU y‘le6HBIMI/I

NI03HABATEILHBIMH
JIEUCTBUSMU:

B) paborta ¢ uHpopmaImen:

- BJIAJICTh HABBIKAMU MOIYYCHUS
uH(GOpPMAIIMK U3 UCTOYHUKOB Pa3HBIX
TUIIOB, CAMOCTOSITEIILHO OCYIIECTBIIATh
MIOMCK, aHAJIN3, CUCTEMAaTH3AIUIO U
UHTEPIIPETAIUIO

uH(GOpPMAIINH PA3IMYHBIX BUIOB U (HOPM
IIPEICTaBIICHUS;

- CO3/1aBaTh TEKCTHI B PA3TMYHBIX
dbopmaTax ¢ yueTom

Ha3HauYeHUs WH(OPMAITUH U TIeJIEBOU
ayJIMTOPHUH, BEIOUPASI

ONTUMAJIBHYIO0 (OpMY MpEICTaBICHUS U
BU3YaJIU3allNH;

- OIIEHUBAThH JOCTOBEPHOCTH,

TOYECYHBIN DJIEKTPUYCCKUH 3apsl, AnepHas
MOZENb aTOMA,

HYKJIOHHAsi MOJI€JIb ATOMHOTO siipa IIpu
peLIeHnn

bu3nuecKkux 3aaay.
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JETUTUMHOCTH UH(POPMAIINH, €€
COOTBETCTBHE MPABOBBIM U MOPaJILHO-
ATUYECKUM HOpMaM;

- ACIIOJTB30BaTh CPEJICTBA
UH(OPMAIIMOHHBIX U
KOMMYHUKAIIHOHHBIX TEXHOJIOTHH B
PEIICHUY KOTHUTHUBHBIX,
KOMMYHHUKAaTHUBHBIX U OPTaHU3AIMOHHBIX
3a7a4 ¢

co0JIroIcHuEM TPeOOBAaHUM SPrOHOMUKH,
TEXHHUKH

0€30I1aCHOCTH, TUTHUCHBI,
pecypcocOepekeHus, IPABOBBIX U
ATUYECKUX HOPM, HOPM MHGOPMAITMOHHON
0€e30MacHOCTH;

- BJIaJICTh HABBIKAMH PACTIO3HABAHUS U
3aIIUTHI

uHdopManmu, HHGHOPMAITMOHHOK
0e30I1aCHOCTH JIMYHOCTH.

OK 03. IimanupoBaTh 1
peaInu3oBbIBaTh COOCTBEHHOE
npodeccruoHansHOE U
JUYHOCTHOE

pa3BHTHE,
MPEeANMPUHUMATETECKYIO
JESITETHbHOCTD B
npodeccruonansHO chepe,
MCITIOJI30BaTh 3HAHUS 110
(MHAHCOBOM rPaMOTHOCTH B

B obnacTu 1yXOBHO-HPABCTBEHHOTO
BOCITUTAHUS:

- ¢(hOpMHPOBAHHOCTH HPABCTBEHHOTO
CO3HAHHUS, STUYECKOTO TIOBEICHUS;

- CIIOCOOHOCTH OIIEHUBAThH CUTYAIIHIO U
NPUHAMATH OCO3HAHHBIC PEIICHUS,
OPUCHTHPYSICh HA MOPAITHLHO-
HpPaBCTBEHHBIC HOPMBI M IICHHOCTH;

- OCO3HAHWE JIMYHOTO BKJIaJIa B TOCTPOCHHUE
YCTOWYUBOTO OyAyIIEro;

- BJIQICTh OCHOBHBIMH METO/IaMH HAyYHOTO
MO3HAHUS, UCTIOJIB3YEMbIMH B (PU3HKE:
MPOBOJUTH NPSIMbIE U KOCBEHHBIC U3MEPECHUS
(bu3HUeCKNX BETUYNH, BRIOUpask ONTHMAIbHBIN
CII0Cc00 M3MEPEHUS U UCTIONIb3YS U3BECTHHIE
METOJIbl OLIEHKHU IMOTPEMIHOCTEN U3MEPEHUH,
IIPOBOJUTH MCCIIEIOBAHNE 3aBUCUMOCTEH
(bU3HUECKNX BETMYUH C UCTIOJIb30BAHUEM
MPSIMBIX U3MEPEHUN, OOBSICHSITH MOTyUYECHHBIE
PE3YNBTATHI, UCTIONB3YS (PU3NUECKHUE TCOPHH,
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Pa3IMYHBIX ) KU3HCHHBIX
cuTyanuiax

- OTBETCTBEHHOE OTHOIIIEHUE K CBOUM
poauTeNsiM U (WIH)

JPYTUM 4JI€HaM CeMbH, CO3JJaHUI0 CEMbU
HA OCHOBE OCO3HAHHOT'O MPUHSITHUS
LIEHHOCTEN CEMEWHOM KU3HU B
COOTBETCTBHH C TPAUIIMSIMU HAPOIOB
Poccun; oBraienre yHuBepcaaIbHbBIMU
PEeryJISTUBHBIMU JEHCTBUSIMU:

a) caMOOpraHu3alus:

- CAMOCTOSATEJIbHO OCYIIIECTBIAThH
MO3HABATEILHYIO JICITCIIbHOCThD, BBISIBIISATH
poOJieMbl, CTAaBUTh U (HOPMYJIUPOBATH
cOOCTBEHHBIE 33/1a4l B 00pa30BaTEIbHOM
NEATEIIbHOCTU U KU3HEHHBIX CUTYaIUAX;

- CAMOCTOATENIBHO COCTABIISITh IIJIaH
pelIeHus TpoOJIeMbl C YUETOM UMEIOITUXCS
peCypcoB, COOCTBEHHBIX BO3MOKHOCTEHN

Y NIPEAIIOYTCHUH;

- 1aBaTh OLICHKY HOBBIM CUTYallUsIM;
Croco0CTBOBATh (POPMHUPOBAHUIO U
IIPOSIBJICHUIO IIUPOKOM

SPYAUIIUNU B Pa3HBIX 00JIACTAX 3HAHUH,
MOCTOSIHHO MOBBIIIATH CBOM
o0pa3oBaTeIbHBIN U KYyJIbTYPHBIN YPOBEHB;
0) CaMOKOHTPOJIb:

UCTIOJIb30BaTh MPUEMBI PEPIICKCUU IS
OLICHKH CHUTYallH, BEIOOpA BEPHOTO
pelieHus;

-YMETbh OLICHUBATh PUCKU U CBOEBPEMEHHO

3aKOHBI U ITOHSTHS, U JI€NaTh BBIBOJIBI,
coOroaTh NpaBmiia 6€30MacHOTO TpyAa Npu
MIPOBEICHUN UCCJICIOBAHUM B paMKaX y4eOHOTO
IKCIIEPUMEHTA U y4EOHO-HCCIIE0BATEIBCKOM
NEATETHPHOCTH C UCIIOJIb30BaHUEM ITU(DPOBBIX
U3MEPUTEIBHBIX YCTPONCTB U JTabOPaTOPHOTO
o0opynoBanus; cCHOPMUPOBAHHOCTH
MPEJICTABIICHUI O METOJIaX MOJYyYEHUS HAYIHBIX
aCTPOHOMHMYCCKUX 3HAHUH

- OBJa/IeTh (CHOPMUPOBATH MPEICTABICHNUS )
MIPaBUIIAMHM 3aITUCH (PU3UICCKUX POPMYIT
penbehHO-TOYCUHON CUCTEMBI 0003HaYCHUH JI.
bpaiins (s ciaensix U cnaboBUIAIIAX
oOydJaromuxcs).
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NIPUHUMATH PEIICHUS TT0 UX CHUKCHUIO;
B) SMOIIMOHATHHBIA HHTEJUICKT,
MpEANOIararoun

c(hOpMUPOBAHHOCTb:

BHYTPCHHEHW MOTHBAIIMH, BKIFOYAIOIIEH
CTpEeMJICHHE K JIOCTH)KCHHIO TIETH H
yCIeXy, ONNTUMH3M, HHUITHATUBHOCT,
YMEHHE JICUCTBOBATH, HCXOJISI U3 CBOMX
BO3MO>XHOCTEH;

- SMITaTHH, BKITFOYAOIIIECH CITOCOOHOCTH
MOHMMATh 3MOIIMOHAIBHOE COCTOSTHUE
JPYTHX, YYUTHIBATh €r0 MPH
OCYIICCTBIICHMH KOMMYHHUKAIIHH,
CIIOCOOHOCTh K COUYBCTBHUIO

U COTIEPEKUBAHUIO;

- COIIMAJIbHBIX HABBIKOB, BKIIFOUAIOIIUX
CITOCOOHOCTH

BBICTPANBATh OTHOILICHUS C IPYTUMU
JTIOBMU, 32800TUTHCS, TIPOSBIISATH UHTEPEC
U paspeniaTtb KOH(QIMKTEHI.

OK 04. 5ddextuBHO
B3aMMO/ICICTBOBATh U PabOTATh
B KOJUIEKTUBE U KOMaH/Ie

- TOTOBHOCTH 1 CIIOCOOHOCTH K
00pa3oBaHUIO U

CaMOpa3BUTHIO, CAMOCTOATEILHOCTU U
CaMOOTNPEICIICHUIO;

-OBJIaJICHWE HaBbIKaMM y4eOHO-
HCCIICIOBATEIIbCKOM,

MIPOCKTHOMN U COLIMAIIBHOM JIESTEIIbHOCTH;
OBnajsieHre YHUBEPCATbHBIMU
KOMMYHUKATUBHBIMU JICHCTBUSIMH:

- OBJIQJICTh YMEHHUSIMH pabOTaTh B TPYIINE C
BBITIOJTHEHUEM PA3JIMYHBIX COIMAJIBHBIX POJICH,
IJIAHUPOBATH PAOOTY IPYIIIBI, PalliOHATBEHO
pacupeacisaTh IesITeIbHOCTh B HECTAaH AP THBIX
CUTYyallUsX, aJleKBAaTHO OLICHUBATh BKJIAT
Ka)XJ0TO U3 YYaCTHUKOB TPYIIIBI B PEIICHUE
paccMaTpruBaeMoi MPOOIEMBI.
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0) coBMeCTHas IeSATeIbHOCTD:

- IOHUMATh U UCIIOJIH30BAThH
IPEUMYIIIECTBA KOMaHHOU U
UHAUBUAYAJIbHON paboThI;

- IPUHUMATD LIEJIA COBMECTHOMN
NeATEIIbHOCTH,

OpPraHU30BBIBATH U KOOPJUHUPOBATH
JICUCTBUSI IO €€

JTOCTHKEHUIO: COCTABIIATH IUIAH JIEUCTBUN,
pacrpenessTh PoJik ¢ Y4ETOM MHEHUM
YY4aCTHUKOB 00CYXAaTh PE3YJIbTAThI
COBMECTHOM paboThI;

- KOOPJMHUPOBATH U BBIMOJHATH paboOTy B
YCIIOBUSIX PEAIBHOTO, BUPTYAJIBHOTO U
KOMOUHUPOBAHHOTO

B3aUMOJEHCTBUS;

- OCYILIECTBJISATH IO3UTUBHOE
CTpaTErMueCcKOe MOBEJCHUE B

Pa3JIMYHBIX CUTYalUsX, TPOSIBISATh
TBOPYECTBO U BOOOpaKeHHE, OBITH
MHULIMATUBHBIM.

OBnajieHHe YHUBEPCAIbHBIMU
PEryJISATUBHBIMU JEUCTBUIMU:

T') IPUHSATHE CEOS U APYTUX JIFOICH:

- IPUHUMATh MOTUBBI U ApPTyMEHTHI IPYTHUX
JIOJIeW MPY aHANIU3€ PEe3yIbTaTOB
NEeATEeNbHOCTH;

- IPU3HABATH CBOE MIPABO U MPaBO APYTUX
JIFOJIeH Ha OIIMOKM;
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pa3BUBATH CHOCOOHOCTh MOHUMATh MUP C
NO3UIUU APYTOr0 YEIOBEKa.

OK 05. Ocy1iecTBisATh YCTHYIO
Y MUCbMEHHYI0 KOMMYHUKAIIAIO
Ha rOCYJapCTBEHHOM SI3bIKE
Poccuiickoit @enepaunu ¢
y4eTOM O0COOCHHOCTEH
COLMAJIBHOTO U KYJIbTYPHOTO
KOHTEKCTa

B o06y1acTi 3CTETHYECKOTO0 BOCTIMTAHUS:

- CTETUYECKOE OTHOIICHHUE K MUDY,
BKJTFOYast 3CTETUKY HayYHOT'O TBOPYECTBA,
pHUCYIIETO (PU3UIECKON HAyKe;

- CITOCOOHOCTh BOCIIPHHUMATh Pa3JIMYHbIC
BUJIbI HICKYCCTBA, TPATUIIUU U TBOPUYECTBO
CBOCTO U JPYTUX HAPOJOB, OLTYIIAThH
SMOIIMOHAJILHOE BO3/ICHCTBUE UCKYCCTBA;
- YOXKIEHHOCTh B 3HAUUMOCTH JIJIS
JMYHOCTH ¥ OOIIECTBA OTEUESCTBEHHOTO U
MHPOBOT'O UCKYCCTBA, STHUYECKUX
KYJIbTYPHBIX TPAIUIUI U HAPOTHOTO
TBOPYECTBA; TOTOBHOCTH K
CaMOBBIPKEHUIO B Pa3HBIX BHIAX
HCKYCCTBa, CTPEMJICHHE MTPOSIBIISATH
Ka4ecTBa TBOPUYECKOM JINIHOCTH;
OmajieHue YHUBEPCATbHBIMA
KOMMYHUKAaTHBHBIMHU

JICUCTBUSAMU:

a) oOIICHHE:

- OCYIIECTBISATh KOMMYHUKAIIMH BO BCEX
chepax KU3HH;

- pacnio3HaBaTh HeBepOATbHBIE CPEJICTBA
oOIIeHus, MOHNMATh 3HAYCHHE
COIMAJIbHBIX 3HAKOB, Paclo3HaBaTh
MIPEAMOCHUTKH KOHPIMKTHBIX CUTYaIHi U
CMSITYATh KOH(JIUKTEHI;

- YMETh pACMO3HaBaTh (PU3UUECKUE SBICHUS
(mporecchl) U OOBSICHATH UX Ha OCHOBE
U3YYEHHBIX 3aKOHOB:

PaBHOMEPHOE U PAaBHOYCKOPEHHOE
NpsIMOJIMHENHOE IBM)KEHHUE, CBOOOAHOE
najfieHue Tell, ABUKEHHUE MO OKPY>KHOCTH,
MHEPILIMS, B3aUMOJECICTBHUE Tell, KoJiebaTeIbHOe
JIBUKEHUE, PE30HAHC, BOJTHOBOE JIBUYKEHUE;
muddy3us, OpOyHOBCKOE JBUKEHUE,

CTPOEHUE KUJIKOCTEH U TBEPABIX Tel,
U3MEHEHHE 00beMa Tell MPU HarpeBaHUU
(oxJaxkJ1eHuN ), TEIUIOBOE paBHOBECHE,
UCIapeHue, KOHeHC calysl, IJIaBIeHHUE,
KpUCTAJUIU3ALMs, KUTIEHUE, BIaXKHOCTh
BO3/yXa, CBSI3b CPEHEH KHHETUYECKON 3HEPTUU
TEIUIOBOTO JIBUYKEHUS MOJIEKYJI ¢ aOCOIIOTHON
TEMIEpaTypoil, MOBBILICHUE 1aBICHUS raza Mnpu
€ro HarpeBaHUU B 3aKPbITOM COCYJE,

CBSI3b MEXJly IapaMeTPaMU COCTOSIHMS ra3a B
U30IIpOLECcCcax; MIEKTPU3aLUs Tel,
B3aMMO/JICHCTBHE 3apsI/10B, HArPEBAHUE
IIPOBOJHUKA C TOKOM, B3aMMOJIEHCTBHE
MarHuTOB, 3JIEKTPOMArHUTHAs MHIYKLIHS,
JEACTBUE MAarHUTHOIO I0JIs1 HA IPOBOJAHUK C
TOKOM W JIBWXKYIIMICS 3apsi,
AJIEKTPOMAarHUTHBIE KOJIEOaHUS U BOJIHBI,
IPSIMOJIMHEHHOE PaclpOCTPAHEHUE
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- Pa3BEpHYTO U JJOTUYHO M3JIaraTh CBOIO
TOUKY 3pEHUS C
UCIIOJIb30BAHUEM SI3BIKOBBIX CPEJICTB.

CBETa, OTPAXKECHUE, IPETOMIICHUE,
uHTepPepeHLns, TUPpaKIs U NOIIPU3ALUS
CBETA, JUCIIEPCUS CBETA,;
doToanexTpuueckuit 3 HeKT, CBETOBOE
JaBJICHUE, BO3HUKHOBEHHE JIMHEWYATOTO
CIIEKTpa aTOMa BOJI0OPOJa, €CTECTBEHHAs U
UCKYCCTBEHHAsl paJMOAKTUBHOCT.

OK 07. ConencTBoBaTh
COXpPaHEHUIO

OKPY’KAIOLIEH CPELBI,
pecypcocOepeKeHHIo,
MPUMEHSATh

3HaHUS 00 U3BMEHEHUH KJIMMaTa,
IPUHITUTIBI OEPEKITUBOTO
IPOU3BOICTBA, 3PHEKTUBHO
JIEVCTBOBATH B UPE3BbIYAUHBIX
CUTYyaILUsIX

B o6nacTu sK0710rHUecKOro BOCIIUTAHMUS:

- c(pOPMHUPOBAHHOCTH IKOJOTUUECKOM
KYJbTYpbI, TOHUMaHUE BIUSHUS
COIMAJIBHO-KOHOMHMYECKHUX MPOILIECCOB HA
COCTOSIHUE TTPUPOJHON U COLIMATIBHOM
Cpelibl, 0OCO3HaHHE II100aIBLHOTO XapaKTepa
AKOJIOTHYECKHUX MPOOIIeM;

- IUNIJAHUPOBAHUE U OCYIIECTBIICHUE
JIEUCTBUHM B OKPYIKAIOIIEH CPEZE HA OCHOBE
3HAHMUS LEJIed YCTOWYNBOTO Pa3BUTHSA
YEJI0BEUYECTBA;

AKTUBHOE HEIPUATHE JCUCTBHM,
IIPUHOCAIINX BPEJ OKPYKAKOLIEH CpeaE;

- YMEHUE MMPOrHO3UPOBATH
HEOJIarOMPUATHBIE YKOJIOTHYECKHE
MOCJIEACTBUS NMPEANPUHUMAEMBIX
JNEUCTBUN, IPENOTBPALATh

UX;

- pacIIMPEHNE OMBITA IEATEIBHOCTH
DKOJIOTMYECKOMN HAIPABIECHHOCTH Ha
OCHOBE 3HAHUI N0 (PU3HKE.

chopMHUpPOBATh YMEHUSI TPUMEHSTh
NOJIYYCHHbIE 3HAHUS JJI1 OOBSICHEHUS YCIOBUM
npoTeKaHus: GU3NUECKUX SABJICHUMN B MPUPOJIE U
JUTSl IPUHATHS MPAKTUYECKUX PEIICHU B
MOBCEHEBHOM JKU3HM 17151 0OecTieueHus
0€30MacHOCTH MPHU OOpallleHUH ¢ OBITOBBIMU
npubopaMu ¥ TEXHUUECKUMHU YCTPOUCTBAMH,
COXpPaHEHUS 37J0POBbS U

COOJIIO/IEHUSI HOPM DKOJIOTUYECKOTO MTOBEACHUS
B OKpY’Karolllel cpejie; MOHUMaHue
HEOO0XOAMMOCTH IPUMEHEHUS TOCTHXKEHUN
(U3MKU U TEXHOJIOTUH I pallMOHATbHOTO
IPUPOJOTIONB30BAHMSL.
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2.CTpyKTypa M coiepxkaHue o01eo0pa3oBaTeibHOr0 MpeaMeTa

2.1 OobeM npeaMeTa ¥ BUABI y4eOHOH padboThl

Bupa yueOHo# padoThI Oo6bem B
yacax

O0Bem 00pa3oBaTe/ibHOM MPOrpaMMbl PeAMeTa 108
1. OcHoBHOE coaep:kanue 108
B T. U.:
TeopeTHYeCcKoe o0yueHune 71
JiabopaTopHbIe 3aHATHUS 32
KOHTPOJIbHbIE PA0OTHI 4
IIpomexyTounasi arrecTanus (1n(pepeHINPOBAHHBIN 324€T) 1
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2.2. TemaTH4eCKUil IJIaH U coJep:kaHue nipeamMera «Duznka»

HaumenoBanue Conep:kanmne yueOHOro MaTepuaJia, JJadopaTopHbie 3aHATUSA O0bem | ®opmupye-
pa3jaesioB U TeM 4yacoB | Mble 001IHMe
U npodec-
CHOHAJIb-
HbIe KOMIIe-
TEeHIUH
BBenenue. Coaep:xanue yueOHOIro MaTepuaJjia: 2 OK 03
duszuka n dusnka — GyHIaMEHTalIbHAS HAayKa O Tpupojie. EcTecTBeHHO-HAaYIHBIN METO/T OK 05
METOAbI MO3HAHMS, €r0 BO3MOXHOCTH ¥ TPAHUIIBI TPUMEHUMOCTH. DKCIIEPUMEHT U T€O-
HAYYHOI0 pusi B IIpoliecce Mo3HaHus mpupoibl. MojenupoBanue GpU3nyecKux sSBJICHUN U
MO3HAHUA npoieccoB. PoJib 3KCIEpUMEHTa U TEOPUH B IIPOLIECCE MO3HAHUA PUpoAbl. Pu-
3uueckas BenuurHa. Guznyeckue 3aKoHbl. [ paHuIlbl IPUMEHUMOCTH (Ppu3nye-
CKHX 3aKOHOB U Teopuil. [Ipuntiun coorBercTBus. [loHATHE O PU3HUECKOM Kap-
TiHE Mupa. [lorpemHocTu n3MepeHnilt GU3NIECKUX BETUINH
Pasznen 1. Mexanuka 12 OK 01
Tema 1.1 Conep:xanne y4e0HOro MmaTepuaJia: 4 OK 02
OcHoBBI KMHEMA- | MexaHnueckoe JBMKEHUE U eTo BUIbl. MatepuanbHas Touka. CKalasipHbIE U OK 04
TUKU BEKTOpHBIC (pr3uveckue BeTnIuHbl. OTHOCUTEILHOCTh MEXaHUYECKOTO JABUKE- OK 05
Hus. CucteMa orcuerta. [Ipunuun otHocutenbHoCcTH ["anumnes. Tpaekropus. OK 07
ITyTs.
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[lepememenne. PaBHoMepHOE npsiMosinHEHOE ABMKeHHEe. CKOpOCTh. Y paBHE-
HUE JBWKEHMsS. MTHOBEHHAs U CPeAHss CKOPOCTH. Y ckopenue. lIpsamonuneii-
HOE JIB’KEHUE C TOCTOSIHHBIM YCKOPEHHEM. [[BH)KeHHE ¢ TOCTOSHHBIM yCKOpe-
HUEM CBOOOJHOTrO najeHus. PaBHOMEpHOE ABMKEHUE TOYKU MO OKPYKHOCTH,
yriaoBasi ckopocTsk. LleHTpocTpemuTensHoe yckopenue. Kunematuka abcoitoTHO
TBEPAOTO TeNA.

Tema 1.2 Conep:kanmne yueOHOro marepuaJa: 4
OCHOBEI OcHoBHag 3amada nuHaMuku. Cwia. Macca. 3akoHbI MexaHukd HerotoHa. Cyiiel
JTUHAMUKH B npupoze. Cuia TSKECTU U CUJIa BCEMUPHOTO TATOTEHHUSA. 3aKOH BCEMHUPHOTO
TaroTeHus. llepBas KocMHuuecKkas CKOpPOCTh. J[BMKEHHE TUTAHET U MajbIX Tel
Conneunoii cucremsl. Bec. HeBecomocTts. Cunbl ynpyroctu. CHIIbl TpEHUS
Tema 1.3 Conep:kanmne yueOHOro marepuasa: 4
3aKOHBI NMnynbece Tena. UMmynbsce cuibl. 3aKOH COXpaHEHUsI UMITYyJibca. PeakTuBHOE BU-
COXpaHEeHHUs B |>keHue. MexaHnuueckas paboTa U MOUTHOCTb.
MEXaHHKe Kunernueckass osHeprus. IloreHuumanbHas SHeprus. 3aKOH COXpPaHEHHS
MEXaHWuecKkod HHepruu. PaboTa cuiabl TSHKECTH W CHIBI  YIPYTOCTH.
[IpuMeHeHue 3ako- HOB coxpaHeHMs. Vcronb30BaHHE 3aKOHOB MEXAHHMKHU JIJIS
OOBSICHEHUSI JBWKECHHS HEOECHBIX Tel U i1 Pa3BUTUS KOCMHYECKUX
UCCJIEJOBAaHUM, TPAHUIIbI TPUMEHHU-
MOCTH KJIACCHYECKON MEXaHUKHU-
Pa3nen 2. MoaekyasipHasi pu3nka 4 TepMOIMHAMHUKA 20 OK 01
Tema 2.1 Conep:xanune y4e0HOro MaTepHaJia: 5 OK 02
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OCHOBBI MOJIEKY-
TS PHO-KUHETHYE-
CKOU TeOpUH

OCHOBHBIE TIOJIO)KEHUS MOJIEKYISIPHO-KMHETHYECKON Teopuu. Pa3Mepsl u Macca
MOJIEKYJ U aTOMOB. bpoyHoBckoe nBmkeHue. CTpoeHne ra3000pa3HbIX, KUJIKUX
U TBepAbIX Ten. MneanbHblii ra3. J[aBnenue raza. OCHOBHOE YpaBHEHHUE MOJIEKY -
JSIPHO-KWHETUYECKON Teopuu ra3oB. Temmeparypa u ee usmepenue. AOCOMIOT-
HBIA HYJIb TEMIIEPATYpbl. TepMOAMHAMHUYECKAS IIKala TeMIeparypsl. Temmepa-
Typa 3Be3/1. CKOPOCTH ABUKEHUS MOJIEKYJ U UX U3MEPEHHUE.

VYpaBHEeHUE COCTOSIHUS HlealbHOTO Ta3a. M3onpouecchl u ux rpaduku. ['a3oBbie
3aKOHBI.

JlaGoparopHoe 3ansaTne Ne 1: «M3yueHne 0HOT0 U3 U30MPOLECCOB)

OK 03
OK 04
OK 05
OK 07

[IK 1.2.

Tema 2.2
OcHOBBI TEpMOIU-
HaMHKH

Conep:xkanmne yueOHOro marepuasa:

Buytpennsis sneprus. Pabora u Teronepenada. KonuuecTBo TennoTel. Y paBHe-
HUE TeIyIoBoro OanaHca. [lepBoe Hayanmo TepMOIWHAMHUKUA. AMWaOaTHBIA TMPO-
uecc. Bropoe nauano repmoaunamuku. Termobie aBurarenu. KII/ teroBoro
nsuratens. OxpaHa NpUupobl.

JlaGopaTopHoe 3ansiTue Ne 2:
Pemenne 3a1a4 ¢ npogeccCMOHATBLHON HANIPABJIEHHOCTHIO 110 TeMe «OCHOBBI
TEePMOJAMHAMHUKID)

Tema 2.3
ArperartHble cO-
CTOSIHUS Bellle-
cTBa U ($a3oBbIe

MepeXo bl

Conep:xanne y4eOHOTr0o MaTepuaJia:

Ncnapenne n kouaeHcamus. HacolleHHbIN nap U ero cBorictBa. OTHOCUTENbHAS
BJIQXKHOCTB BOo3yXa. [Ipubopsl 1715 onpeaesienns BIaXXHOCTH Bo3ayxa. Kumnenue.
3aBUCUMOCTbh TEMIIEPATYpPbl KUIEHUS OT JaBJICHHS. XapaKTePUCTUKA >KUIKOTO
COCTOSIHMSI BelleCTBA. bmwxHuil nopsaok. I[loBepxHOCTHOE HaTsXKEHHE.
CwmaunBanue. KanunnsipHble siBI€HHUS. XapaKTEpPUCTUKA TBEPAOTrO COCTOSHUS
BemiecTBa. Kpucramnmyeckue u amopdHbie Tenma. JleiicTBue BemecTB B
Pa3IMYHBIX arpEraTHBIX COCTOSTHUSIX HA OPTaHU3M YEJIOBEKa

JlabopaTopHoe 3ansaTHe Ne3 «OnpeaeieHHe BJaKHOCTH BO3yXa»
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Kontposbnas padora Nel «MosiekyasipHas pu3uka 1 TePMOAUHAMHKA»

Pa3nen 3. DilekTpoAnHAMHUKA

32

Tema 3.1
DIIEKTPUYECKOE
nose

Conep:kanmne yueOHOro marepuaJa:

DIEeKTpUYECKHUE 3apsiabl. DIEMEHTAPHBIN MIEKTPUUECKHUM 3apsl. 3aKOH COXpaHe-
HUg 3apsga.  3akoH Kymona. Onektpuueckoe mose.  HanpsikeHHOCTh
aneKkTpudeckoro rmnoid. llpuHmun cynepnosuuuu noneu. IIposBogHuku B
ANEKTPUYECKOM Toyie. JIMAJIEKTpUKKM B 3ieKkTpuueckoMm nose. Ilomsipuzanus
nuonekTpukoB. [loreHuman. Pa3HOCTP NOTEHIMANOB. OKBUIIOTEHLIHMAJIBHBIC
NOBEpXHOCTH. CBA3b MEXIY HAIpPSIKEHHOCTbIO U PA3HOCTHIO IMOTEHIHAIOB
ANEKTPUYECKOTO  MOJsl.  DIEeKTpoeMKocTb.  KoHaeHcatopsl. — OHeprus
3apsHKEHHOTO KOHJeHcaTtopa. [IpruMeHeHne KOHIEHCaTOpOB.

JlaGopaTopHoe 3ansitue Ne 4:
Onpeaesenue 3IeKTPHYECKOIl eMKOCTH KOHIEHCATOPOB

Tema 3.2
3aKOHBI TOCTOSH-
HOI'O TOKa

Conep:kanmne yueOHOro marepuasa:

VYcnoBus, He0OX0AMMBIEC IS BOSHUKHOBEHUS M TOICPKAHMS AJIEKTPUUECKOTO
Toka. Cuia Toka. DIeKTpUYEeCKOe CONPOTUBICHUE. 3aKOH OMa /1JIs ydyacTKa Lenu.
[TapamtenpbHOE ¥ TIOCIIEIOBATEIIBHOE COCIMHEHWE IPOBOAHUKOB. Paborta u
MOIIHOCTh TOCTOSIHHOTO TOKa. TerioBoe JeilcTBHE Toka 3akoH JKoyms—
JleHiia. DIeKTPOABMIKYIIAS CUJIa HCTOYHHUKA TOKA.

3axoH OMa U1 ITOJIHOM LIETH

OK 01
OK 02
OK 03
OK 04
OK 05
OK 07

[IK 1.2.

JlaGopaTopHoe 3aHsiTue Ne 5:
Pemenue 3a1a4 ¢ npogecCHOHAJTIBHOI HATIPABJEHHOCTHIO MO TeMe «3aKOHBI
MOCTOSAHHOT0 TOKA)

JlabopaTopHoe 3ansTHe Ne6 «3yuyeHne 3aKOHOB MOCJIeI0BATEIHLHOI0 H
NapajjieJIbHOr0 COeIMHEHUH MPOBOIHUKOBY
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JlabopaTopHoe 3ansitue Ne/ «U3mepenue I/IC u BHyTpeHHEro
CONPOTHBJICHUSA HCTOYHUKA TOKA)

Tema 3.3 Conep:kanmne yueOHOro marepuaJa:
ONEeKTpU4eCKuil | DIEKTpUUYECKH TOK B MeETalaX, B DJJEKTPOJIMTAX, Ta3aX, B BaKyyMe.
TOK B OnekTponu3. 3akoH JnekTtponuza Papanesd. Buabl Tra3oBBIX  pa3psioB.
pa3IuYHbIX TepMoaneKTpoHHAas OMUCCHUSL. [1na3zma. DNEeKTpUYECKUI TOK B
cpenax nosynpoBogHukax. CoOCTBEHHass M MpUMeEcHash NpoBoAMMOCTU. P-n mepexon.
[TonynpoBogHuKOBbIE TPUOOPHL. [IpriMeHEeHNE TOTYTTPOBOTHUKOB.
JlabopaTopHoe 3ansiTHe Ne§8:
IHonynpoBoaHUKOBbIE IPUOOPHI.
Tema 3.4 Conep:xanne y4e0HOro MmaTepuaJia:

MarsuTtHoe noJie

Bekrop nmHAyKIuu mMarHuTHOro mnoss. BzaumoneiictBue TokoB. Cuina Ammepa.
[Tpumenenue cunbl AMnepa. MarHuTHbIN MOTOK. JlelicTBME MAarHUTHOTO MOJISI Ha
nerokymuiicsa 3apsa. Cuna Jlopenua. [lpumenenue cunbl Jlopeniia. MaruutHbie
cBoiictBa BemecTtBa. ConHeYHass AaKTUBHOCTh M €€ BIMSHHE HAa 3€MIIIO.
MarunutHble OypH.

JlabopaTopHoe 3ansiTHe Ne9:
MarnuTHble CBOMCTBA BellleCTBA.

Tema 3.5
DNeKTpOMarHuTHA

sl AIHAYKIHS

Conep:kanue y4eOHOIro MaTepuasa:

SBneHue 3IEKTPOMArHUTHON MHIAYKIMHU. 3aKOH 3JIEKTPOMArHUTHON WMHIYKIIWH.
[IpaBunio Jlenma. BuxpeBoe snektpuueckoe mnone. IJC MHAYKIUU B IBUKY-
HIMXCSl TPOBOJIHUKAX. SIBJIeHUE caMOMHAYKIMU. HAYKTUBHOCTh. DHEprusi Mar-
HUTHOTO TOJISI TOKA. DJIEKTPOMArHuTHOE TOJIE.

Jla6opaTopHoe 3ansitue Ne 10 «A3yueHue siBjieHUs YJIEKTPOMATHUTHOI
HHIYKIHI»

23



KonTpoabnas padora Ne2 «Jaekrpuueckoe moJie. 3aKOHbI MOCTOSSHHOIO0 TOKA. MarHutHoe 1
noJjie. JJeKTPOMATHUTHAS WHIY KIS
Pa3nen 4. KosieGanusi 1 BOJIHBI 10 OK 01
Tema 4.1 Mexa- | Conep:kaHue yueOHOro MaTepuaa: 4 OK 02
HU4ecKkue konebda- | 'apmonundeckue xonedanus. CBoOOIHBIC MexaHWYeckue koneOanus. [IpeBparie- OK 04
HUS ¥ BOJIHBI HUE DHEPruu TpHU KoJeOaTeIbHOM JBMKCHHH. MareMaTH4eCKUid MasiTHUK. OK 05
[IpyxuHHBIN MasTHUK. BeIHY>KIeHHbIE MeXaHUUeCKue Kojie0anusi. Pe3soHaHc. OK 07
[Tonepeunsie U MPOI0TLHBIE BOJIHBI. XapaKTEPUCTUKU BOJTHBI. 3BYKOBBIC BOJIHBHI.
VYapTpa3ByK U €ro NpuMEHEHHE
Tema 4.2 Onek- | Copep:kaHue yueOHOr0 MaTepuasia: 4
TpoMarHutHele | CBOOOJHBIC JIEKTpOMarHuTHBIC KosieObanus. [IpeBpanenue sHepruu B koJieba-
Kosie0aHus u TeIbHOM KOHTYype. [lepron cBOOOIHBIX 3JIeKTpUUeCKHX Kojebanuii. dopmyna
BOJIHBI TomMcona. 3aTyxaroniue 3JIeKTpOMAarHUTHBIE KoJjeOaHus. BbIHYXIeHHBbIE 3IieK-
Tpuueckue kosiebanus. [lepemeHHbIE TOK. Pe3oHaHC B ANEKTpUYECKOW IIEMH.
I'enepaTop mepemenHoro Ttoka. Tpanchopmartopsl. Ilomyuenue, mepemaya u
pacrpeneneHue 31eKTPOIHEPTUH.
DNEeKTpOMAarHUTHbIE BOJHBI. CBOMCTBA 3JIEKTPOMATHUTHBIX BOJIH. OTKPBITHII
kosebarenbHbIi KoHTYp. OnbiThl . T'epa. M306petrenne paarno A.C. [Tomobim.
[TonsaTue o paguocsssu. [IpuHuun paguocsssu. [IpuMenenne 3IeKTpOMarauT-
HBIX BOJIH
JlaGopaTopHoe 3ansiTue Nell: 2
HN3ydyenue padoThl TpanchopMmarTopa
Pa3znen 5. Onruka 16 OK 01
Tema 5.1 Conep:xanune y4e0HOro MaTepuaJia: 3 OK 02
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IIpupona ceera

ToueuHbli HMCTOYHUK cBeTa. CKOPOCTh pACHpPOCTPAHEHUS CBETA. 3aKOHBI
oTpakeHHsl U npenomiieHus ceera. [Ipunnun Iroiirenca. ColHeYHbIE U JTyHHBIE
3atMeHus. [lomHoe oTpaxenue. JIMH3BI.

[Toctpoenue uzoOpaxeHuss B JuH3ax. Dopmyna TOHKOW JHMH3BL. YBEIUYECHHUE
auH3bl. ['1a3 kak ontuyeckas cucrema. Onruueckue npudopsl. Teneckomnsl. Orn-
TUYECKHUE MPUOOPHI, MPUMEHSIEMbIEe B MEAULIHE

JlabopaTopHoe 3ansaTne Nel2:
«Onpenesenne NokasarteJs NPeJJOMJIEHUSI CTEKJIA»

OK 04
OK 05
[IK 1.2.

Tema 5.2
BoHOBEIE CBOII-
CTBAa CBETA

Conep:xkanmne yueOHOro marepuasa:

Nutepdepenmus cBeta. KorepeHTHOCTh CBETOBBIX Jydeil. MHTepdepeHnus B
ToHKUX MieHKax. Konbiia Hetorona. Mcnonb3oBanue nHTEpPEpeHIINN B HAYKE U
texuuke. Hudpakuusa ceta. Judpaxius Ha I1Iead B MapauieNbHBIX JTydax.
Hudpakunonnas pemetka. llonspuzanus mnonepeunsix BojH. [lomsipuzanus
ceera. llomstpoupapl. [ucrniepcus cBeta. Bunabl uznydenuil. Bugbl crnexkTpos.
Cnexktpel ucnyckanusi. Cnektpel mnorjomeHus. CHekTpaiabHbIA — aHAIU3.
CriekTpanbHbIe KIacChl 3Be3/. YIbTpadUOIETOBOE U3TyUCHHUE.

Nudpakpacnoe usnydenue. Pentrenockue nyuu. VX mpupoma u cBOMCTBA.
[ITkana 31EeKTPOMArHUTHBIX U3ITYUYCHUI

BimsiHue n3nydyeHus Ha OpraHu3M 4eJI0BEKa

JlabopaTopHoe 3ansiTue Nel3:
OmnpepesieHne JJIMHbI CBETOBOM BOJIHBI € IOMOLIBI0 TU(PPAKIMOHHOU
peLIeTKH.

JlaGopaTopHoe 3ansiTue Nel4:
Hao0Juro1eHue CIUIoIHOro 1 JIMHEHYATOr 0 ClIEKTPOB

KonTtpouabHas padora Ne 3 «KoJsiebanus u BoHbI. OnTHKa)
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Tema 5.3
CoenumannpHas T€O-
pHYsl OTHOCUTENb-
HOCTH

JIBM>KEHME CO CKOPOCTBIO cBeTa. [1ocTynmaTsl TEOpUM OTHOCUTENBHOCTU U
CIEACTBUA U3 HUX. FITHBApHAaHTHOCTh MOAYJISI CKOPOCTH CBETA B BAKyyME.
OHeprus nokos. CBsI3b MacChl U SJHEPTUU

CBOOOIHOH YaCTHIIBL.

DJIEMEHTBI PEIATUBUCTCKON JUHAMUKH

Pa3nen 6. KBanToBasi pusuka

Tema 6.1
KBanroBas ontuka

Conep:kanmne yueOHOro marepuasa:

KBanToBas runore3a [nanka. TennoBoe uznyuenune. KopnyckynsipHO-BOJTHOBOM
nyanusM. @otoHsbl. ['unoresa ne bpoiis 0 BOJMHOBBIX CBOKWCTBax yacTull. /laB-
senue ceeta. Xumuueckoe neiictsue ceeta. Oneitel [1.H. Jlebenesa u H.U. Ba-
BusioBa. ®otorpdexrt. Ypapuenue DitHireitna st oroadpdexra. [Ipumenenue
dboToapdekra

Tema 6.2
dusuka atoma u
aTOMHOTO siJIpa

Conep:kanmne yueOHOro marepuasa:

PazButHe B3rnsgoB Ha cTpoeHUE BellecTBa. MoJenu CTpPOEHUsI aTOMHOTO sIpa.
Anepnas moxens atoma. OnbeiTel J. Pe3epdhopaa. Monens atomMa Boiopojia 1mo
H. Bopy. KsanrtoBbie mnoctynatrsl bopa. Jlazepel. PagnoakTMBHOCTb. 3aKOH
PaJIMOAKTUBHOIO  pacnajga. PaauOakTHBHBIE  NPEBpaLICHHUS. CrniocoOb1
HAOJIIOICHNUSI U PETHCTPAIlMU 3apsKEHHBIX 4acTull. CTpoeHHe aTOMHOTO sjipa.
Hledekt macchl, SHEPTUS CBSI3W M YCTOWYMBOCTH AaTOMHBIX sifep. SlmepHbie
peakiuu. SnepHas SHepreTuka. DHEPreTUYECKUH BBIXOJ SIICPHBIX PEaKIUM.
HckyccTBeHHass paguoakTUBHOCTh. Jlenenue Tsokensix sigep. LlenmHas sinepHast
peakuus. Ymnpasisemas UenHas peakuus. AnepHslii peakrop. TepmosiaepHbid
cuHTe3. OHeprusi 3Be3d. llomydeHue pagMOAKTHBHBIX HW30TONOB M HX
npuMeHeHue.  buonormueckoe — neUCTBUE — PaAMOAKTHBHBIX  W3JIYYCHUH.
DJIEMEHTAPHbBIC YACTUILIBI

OK 01
OK 02
OK 04
OK 05
OK 07
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JlabopaTopHoe 3ansTue Nel5: 2
Pemrenue 3a1a4 ¢ npogeCCHOHAILHOM HANPABJIEHHOCTHIO 10 TeMe «Pu3uka
aToMa M aTOMHOI'0 SI/IPa»
Kontpoabnas padora Ne 4 «KBanroBasi puznka» 1
Paznen 7. Ctpoenue Bcesiennoii 6 OK 01
Tema 7.1 Conep:xkanmne yueOHOro marepuaJa: 2 OK 02
Crpoenne Con- | ConHeuHas cucTeMa: IiaHeThl U Masibie Tena. Cucrema 3emiiss—JlyHa OK 03
HEYHOW CUCTEMBI OK 04
Tema 7.2 Conep:xanue yueOHOIro MaTepuaJia: 2 OK 05
Opomonys Bee- | Crpoenue u sBosmonins Couniia u 38€3/1. Knmaccudukarus 38€371. 3BE31b1 U HCTOY- OK 07
JIEHHOU HUKU UX DHEPIUH.
lNanaktuka. CoBpeMEHHbIE MPEJICTABICHUSI O CTPOCHUU U 3BOJIIOIMK BeenenHnon
JlabopaTopHoe 3ansiTue Nel6: 2
N3yueHnne kapThl 3B€31HOT0 Heda.
I[Ipome:kyTouHas aTTecTanus: 1udpepeHIpoOBaHHbIN 3a4eT 1
Bcero: 108
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3.YcaoBus peajim3danum NnporpaMmmbl 0011e00pa3oBaTeIbHOI0 NpeaMera
3.1. TpeOoBaHus K MaTepHAJbHO-TEXHUYECKOMY OOeceyeHHUIo

peajiM3alMy NPpOrpaMMsbl npeaMera Tpedyer HAJINYUA Y4eOHOro KaduHeTa
DU3HKHU.
O6opynoBaHnue yueOHOro kKabuHeTa:
Hudposas nabopartopus no ¢pu3MKe A NpernoaaBaTes;
Hudposas mabopatopust mo Gpu3MKe 751 CTYICHTOB;
Bechl TexHuyeckue ¢ pasHoBECaMU;
Kommnekt nsist 1a00paTopHOro NpakTUKyMa Mo ONTHKE;
Kommnekt asist 1a0opaTopHOro NpakTUKyMa Mo MEXaHHKE;

ok owbdE

Komrmiekt 11t 1abopaTopHOTO MPaKTUKyMa 10 MOJICKYJISIPHOU (pu3uke u Tep-
MOJIMHAMUKH;

7. KomrutekT mjist 1ab0paTOpHOTo MPaKTHUKyMa T0 3JIEKTPUIECTBY (C TeHEepaTo-
pom);

8.  KoMIuIekT 15 u3y4eHus: BO30OHOBIIAEMBIX HCTOUHUKOB SHEPTUH (COTHCUHOM,
BETPOBOM dHEPTUU, OMO-, MEXaHUYCCKOW M TEPMOIJICKTPUUISCKON SHEPTETHUKH );

9. AwmmepmeTp 1a00paTOPHBIIA;

10. BombT™MeTp J1a00OPaTOPHBIIA;

11. Konopumerp ¢ HaOOPOM KAJIIOPUMETPUUECKHX TEJT;

12. TepmomeTp 1a00paTOPHBIN;

13. KommiekT /7151 u3y4eHus OCHOB MEXaHUKH, THEBMATHUKU U BO30OHOBIISIEMbBIX
HUCTOYHUKOB SHEPIHH;

14. BapomeTp-aHepou;

15. bBisiok nuTaHus PEryaupyeMblii;

16. Be06-kamepa Ha TOABHIKHOM IITATUBE;

17. Buneokamepa st pabOTHI ¢ ONTHYSCKUMH PUOOpPaMHU;

18. T'eneparop 3BYKOBOIi;

19. T'urpometp (ICUXpPOMETP);

20. T'py3 HabGOpHBIif;

21. JluHaMoMeTp JEMOHCTPAIMOHHBIH;

22. KOMIUIEKT MOCY/IbI IEMOHCTPAIIMOHHON ¢ TPUHAIJIC)KHOCTSIMU;

23. MaHoMeTp KHJIKOCTHOM JEMOHCTPAITMOHHBIN;

24. Metp N1eMOHCTPaAIMOHHBIN;

25. MUKpOCKOIT A€MOHCTPAIIMOHHBIN;

26. Hacoc BakyymHbIii KomoBckoro;

27. CTOJIHK MOIbEMHBIN;

28. IlltaTmB AEMOHCTPAIMOHHBIN (PU3UICCKUIL;

29. DNEeKTPOIUINTKA;
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30.

HaGop neMoHcTpanuoHHbIN 0 MEXaHUYECKUM SIBIICHUSM;

31. HaGop neMoHCTpalMOHHBIN MO JUHAMUKE BPAIlaTeIbHOTO IBXKCHUS;
32. HaGop neMOHCTpaIlMOHHBIN 0 MEXaHUYECKUM KOJICOAHUSIM;

33. HaGop neMoHCTpaMOHHbIN BOJHOBBIX SIBJICHUH;

34. Benepxo Apxumena;

35. MasaTauk MakcBeina;

36. Habop ten paBHOro o0beMa;

37. Habop Ten paBHOW Macchl;

38. Ilpubop ans neMoHcTpanuu aTMOC(EepHOro J1aBJICHUS,

39. Ilpusma, HAKJIOHSIOIIASICSL C OTBECOM;

40. Psluar 1eMOHCTpAIMOHHBIIH;

41. Cocyabl COOOIIAIONTUECS;

42. CrakaH OTJIMBHOM JIEMOHCTPAIIUOHHBIH;

43. Tpy6xa HeroToHa;

44. Tap ITackans;

45. Habop neMOHCTpallMOHHBIA O MOJIEKYJSIpHON (hU3UKE U TEIJIOBBIM SIBJIE-
HUSIM;

46. HabGop 1eMOHCTpallMOHHBIH 110 ra30BbIM 3aKOHAM;

47. Habop Kanumuisipos;

48. TpyOxa as AeMOHCTpAIUU KOHBEKIINH B dKHUIKOCTH;

49. [unuHApHI CBUHIIOBHIE CO CTPYTOM;

50. IlIap ¢ kombLOM;

51. BBICOKOBOJILTHBIN NCTOYHHK;

52. T'eneparop Ban-ne-I'paada;

53. Jlo3umerp;

54. KamepToHBI Ha PE30HAHCHBIX SIIUKAX;

55. Kommiekt npuOopoB U NMPUHAAIICKHOCTEHN I IEMOHCTPAIIMH CBOWCTB
AIEKTPOMArHUTHBIX BOJIH;

56. Kommiekt npuOopoB [J1s U3Y4YEeHHS PUHIIMIIOB PAAHONIPUEMa U pauonepe-
Jauu;

57. KoMIuiekT mpoBOIOB;

58. Maruut n1yroodpasHblii;

59. Marnur nojiocoBO# IEMOHCTPAITMOHHBIN;

60. Mammna snekTpodopHasi;

61. MasTHHUK SJE€KTPOCTATUICCKHIA;

62. HaGop 1o n3y4eHnto MarHuTHOTO OIS 3eMJTH;

63. Habop neMOHCTpPAIMOHHBIN 1T0 MATHUTHOMY TIOJTIO KOJIBIIEBEIX TOKOB;
64. HaGop neMOHCTpaIMOHHBIN MO TTOTYPOBOTHUKAM;

65. Habop aemMoHCTpaIrmOHHBIN TTO0 TOCTOSHHOMY TOKY;
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66. HaGop geMOHCTpaInMOHHBIN MO AJIEKTPUUECKOMY TOKY B BAKYYME;
67. HaOop neMOHCTpAalMOHHBIN MO ANEKTPOAUHAMUKE;

68. HaOop 11t iIeMOHCTpalui MarHUTHBIX MOJIEH;

69. HalGop a1 1eMOHCTpaluK SIEKTPUUSCKUX MOJIEH;

70. Tpaunchopmatop yueOHBINH;

71. Tlamouka CTEKIIIHHAS;

72. Tlamouka 500HMTOBAS;

73. Tlpubop Jlenna;

74. Crpenku MarHUTHBIC HA MITATHBAX;

75. CynTtaH 3J1eKTpOCTaTUYECKUIA;

76. ItaTUBBI U30JUPYIOIIUE;

[7. DnexTpoMarHuT pa30OpHbIii;

78. Habop aeMOHCTpalMOHHBINA O FTEOMETPUUYECKON ONTHKE;

79. Habop neMoHCTpalMOHHBIN MO BOJTHOBOM OITHKE;

80. CrekTpockon IByXTpYOHBIif;

81. Habop criekTpajabHBIX TPYOOK C MCTOUHUKOM MUTAHUS;

82. VYcranoBka mis usyuenus potodrpdexra;

83. HaGop nemoHcTpanmoHHbIN 10 TOcTOsIHHOM [11anka;

84. KoMIiekT HariasgHbIX TOCOOMH AJ1 HOCTOSTHHOTO MCIIOIb30BaHuUS;
85. KomruiekT mopTpeToB 1ij1st opopMIICHHS KaOWHETa;

86. KoMIUIeKT 1eMOHCTPAIIMOHHBIX YUeOHBIX TAOIHII.

3.2. MudopmanuonHoe odecriedeHue 00yueHuUs
s npenoxaBareJien

1.CximsipoBa, E.A. ®u3uka. MexaHuka: ydeOHOe  TocoOWe  JUJII  CPEIHEro
npodeccuonaibHoro odpaszoBanus/ E.A.Ckmsposa, C.U.Ky3uenos, E.C.Kyntoknna.—3-
e m3a., mnepepadb. wu jgom.—MockBa: MsmarenbctBo  FOpaibit, 2022.—251c.—
(ITpodeccrnonansuoe obpazoBanue).—ISBN9I78-5-534-06863-4. —TekcT : AIeKTpOHHBII
// ObpazoBarenpHas mwiatgopma KOpaiit [caiT].
2.byxapoBa, I'.JI. ®usuka. MonekynspHas ¢u3nka W TepMOAMHAMHKA. MeTtoamnka
MpernojaBanus:yueOHoe Moco0ue Il CpPeaHero MpoQEeCcCHOHATBLHOTO 00pa3oBaHUs/
I'.JI.byxapoBa.—2-¢ wu3n., ucnp. u gon.—Mocksa: HznarensctBo HOpaiit, 2022.—
221c.—(Ilpodeccuonansuoe  obpaszoBanme).—ISBNI78-5-534-01363-4. —Tekct
aNeKTpoHHEIHN // Obpa3oBaTenbHas miatdhopma FOpait [caiir].
3.Mycwun, FO.P. ®usnka: 31eKTpUYecTBO M MarHeTU3M: y4eOHOe mocoOue ISk CPETHETO
npodeccuoHanbHoro oobpazosanust/ FO.P.Mycun.—2-¢ u3n., ucnp. m jgorn.—MoOcCKBa:
NznarensctBo HOpaiit, 2022.—261c.—(IIpodeccuonansuoe obpazosanue).—ISBNI78-
5-534-03005-1. —Texkcr : anekTpoHHbIN / OO0pa3oBarenbHas miatdopma FOpair [caidT].
4 Muxenbcon  A.B. BonHoBas  onruka: ydyeOHOe  mocoOWe  JIsI  CPEJHEro
npodeccuonanbHoro obpaszopanus/ A.B.Muxenscon, T.W.Ilanymwuna, A.A.IloB3Hep,
AI'Tobman; mox obOmei penakimueidn A.A.IloBsHepa.—MockBa: W3maTenabCcTBO
IOpaiit, 2022.—118c.—(TIpodeccuonanpaoe odpazopanue).—ISBN978-5-534-08093-3.

—Texcr : anexkTponHbii // OOpa3oBaTenbHas mwiargopma FOpaiit [cait].
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5.bexman, M.H. ATomMHass u sanepHas (u3MKa: paguOaKTUBHOCTh W HOHU3ZHPYIOLIUE

U3JIy4EeHUs: y4eOHUK i cpeaHero npodeccuoHanbHoro oopaszosanus/ M.H.bekman.—

2-e wu3A., wucnp. u gom.—MockBa: M3garensctBo FOpaiit, 2022.—493c.—

(ITpodeccuonanbHoe  odbpazoBanue).—ISBN978-5-534-14178-8.  —Tekct

aneKkTpoHHBIN // OOpazoBarenbHas wiatdopma KOpaitt [caitr].

6. Msxumes, I'. ., byxosues, b. b., Corckuii, H. H. / [Tog pen. IlapdpentreBoii H.

A. Ousuka. YueOnuk st 10 ki1, — M.: U3narensctBo «IIpocBemenue», 2019. — 416 c.

1. Msxumies, I'. 5., ByxoBues, b. b., Uapyrun, B.M. / Ilox pexn. [lapdentheBoii H. A.

Ouzuka. Yueonuk mis 11 k. — M.: U3natensctBo «IIpocsemenuey, 2019. — 399 c.
IHepeyenb UHTEpHET-pECYypPCOB:

1. Enwnas kosutekius nudpoBbIX 00pa3oBaTENbHBIX pPecypcoB. — Pexum mocTyma:
http://school-collection.edu.ru/catalog/pupil/?subject=30;

2. OtkpeiTass  ¢usuka. — Pexum  gocryma:  http://www.physics.ru/courses/
op25part2/design/index.htm;

3. ®dwusuka.ru. — Pexxum noctyna: http://www.fizika.ru;

s crynenros
1.KpaBuenko, H.}O. ®uszuka: yueOHUK U MPAKTHKYM JJII CPEAHETO MPOQPECCUOHATBHOTO
obpazoBanus/ H.FO.KpaBuenko.—MockBa: WM3gatensctBo IOpaiit, 2021.—300c.—
(ITpodeccuonanvuoe obpazoBanue).—ISBN9I78-5-534-01418-1. —TekcT : 2NeKTPOHHBII
/" O6pazoBarenbHas 1atdhopma IOpait [caiit]. 2.'opmau, B.B. ®wuszuka. 3anaun,
TeCcThl. MeToabl pelieHus: ydeOHoe mocodue s CpeaHero MpodecCHOoHaTBLHOTO
obpazoanus/  B.B.I'opmau.—MockBa:  WznmarensctBo IOpaiit, 2022.—301c.—
(ITpodeccronanpHoe obpazoBanue).—ISBN978-5-534-08112-1.  —Tekcr
aeKTpoHHBIN // OO6pa3oBatenbHas mwiathopma KOpaitt [caitr].
JlonoiHNTEIbHbIE UCTOYHUKH
s npenoxaBaTeJiei

1.B.A.KacesanoB B.A. ®usuka. 11 knacc. Yuebnuk. M.: Ipoda, 2017. -428 c.

2. llepenpman, S.W. 3anumarensHas ¢uszuka. B 2 xu. Kuawra 1/
A. U. Ilepenbman. — MockBa : M3patensctBo FOpaiit, 2020. — 192 c.— (OTtkpsbiTas
Hayka). — [SBN 978-5-534- 07255-6. — Tekcr : anexrponnsiit // ObC FOpaiit [caliT]. —
URL.: https://urait.ru/bcode/453464

3. [Ilepenpman, S.W. 3anmmarenvHas ¢usuka. B 2 xu. Kuura 2/
4. U. Ilepenbman. — Mocksa : M3patensctBo FOpaiit, 2020. — 242 c.— (OTtkpbiTas
Hayka). — ISBN 978-5-534- 07257-0. — Texkct : anexkrponssiii / DbC FOpauT [caiiT]. —
URL.: https://urait.ru/bcode/453703

st cTynieHToB
1.KacestnHoB B.A. ®wusmka. 11 xmacc. Yuebnuk. M.: J[lpoda, 2017. -428 c.
2.11.¥O.I1aBnos, /I.B. Baxuenko u np.,buonorus, nocooue-peneTuTop sl MOCTyNaIOIINX
B BY 351, PoctoB Ha [lony,®Penukc, 2019 r. 608 cTp.
3.A.B. Toraii, A.B.Kopcakos, C.C.®unun. Ikojorus. M.FOpaitT.2017 r.
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4. KOHTpOJIb U OlIeHKA pe3y/1bTATOB OCBOEHHS NpeaAMeTa

KoHTpoJib 1 olleHKa pacKphIBAIOTCS YEpe3 YCBOCHHBIEC 3HAHUS U MPpUOOpe-

TEHHbIE 00YYaIOIUMUCS YMEHHUS, HAlIpaBJIeHHbIC Ha (OPMHUPOBAHKUE OOIIUX U TIPO-

dbeccroHaNbHBIX KOMIETeHIIUM. KoMIeTeHIIMN T0KHBI OBITH COOTHECEHBI C MPE/T-

METHBIMH PE3yJIbTaTAMMU.

Koa n HaumeHoBaHue
(popmMupyeMbIX KOMIIETEH-
107071

Pasznen/Tema

Tun oleHOYHbIX
MepONPUATHH

OK 01. Beibupats criocoosl
pereHus 3a1a4 mpodeccuo-
HAJIHOW JeSTebHOCTH TIPH-
MEHHUTEIHHO K PAa3TnIHBIM
KOHTEKCTaM

Pasnen 1. Temsr 1.1., 1.2, 1.3
Pasnen 2. Temnr 2.1., 2.2.,
2.3.

Pasnen 3. Temsr 3.1., 3.2.,
3.3.,3.4., 3.5.

Pasnen 4. Temsr 4.1., 4.2.
Pasnen 5. Temnr 5.1., 5.2.,
5.3.

YCTHBIN OIIPOC;
(bpOHTAIbHBIN
OIpoC;

OIleHKa KOHTPOJIb-
HBIX PalboT;
- HaOJIrOJeHHE 3a
XOZIOM BBITIOJTHEHUS

Pasnen 6. Temsr 6.1., 6.2. 5 5
11a00paTOPHEIX PadoOT;
Pasnen 7. Temsr 7.1, 7.2 patop p ’
OLIEHKA BBITIOJIHE-
OK 02. Ucnonb3oBathk coBpe-[Pa3aen 1. Temsr 1.1., 1.2, 1.3 H
HUS 1a00PaTOPHBIX
MEHHBIE CpejicTBa noucka, [Pasmen 2. Temsr 2.1., 2.2., 5
aborT;
aHajgu3a ¥ uHTepnperanuu 2.3 P 5
OLlEHKa pPadoT
uHdopmanuu u nHGopmanu- Pazmen 3. Temsr 3.1., 3.2., H p
(peuieHus
OHHBIE TEXHOJIOTUH JUIA BBI- |3.3.,
KaueCTBCHHBIX, pac-
MOJIHEHUS 3a/1a4 rpodeccuo- 3.4., 3.5. )
. YETHBIX 3a7a4);
HaJIbHOU JIESITSIILHOCTH Pasnen 4. Temnr 4.1., 4.2. A
OLIEHKA TECTOBBIX
Pasnen 5. Temsr 5.1., 5.2., H .
£ 3 3aJaHUI;
- uddepennupo
Pasznen 6. Temnr 6.1., 6.2. A (?(b PeHIIP
BAaHHBIN 3a4eT
Pasnen 7. Temsr 7.1, 7.2
OK 03. Imaauposats u pea- [Pazgen 1. Temsr 1.1., 1.2, 1.3
JIM30BBIBATH COOCTBEHHOE Pasnen 2. Temsr 2.1., 2.2.,
npodeccuoHaabHOe U Id- 2.3
HOCTHOE pa3BUTHE, peanpu- Pazmen 3. Temsr 3.1., 3.2.,
HUMaTEIbCKYIO JICSTEb- 3.3,
HOCTB B npodeccroHanpHon (3.4., 3.5.
cthepe, ucronb3oBarh 3HaHus [Paznen 7. Temsr 7.1, 7.2
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M0 (UHAHCOBOW I'PaMOTHO-
CTH B Pa3JIMYHBIX )KU3HEH-

HBIX
CUTYaITUSIX
OK 04. O dextuno B3au- [Pazgen 1. Temsr 1.1.,1.2, 1.3
MoOJIeHicTBOBaTh U paboTtath B [Paznen 2. Temsl 2.1., 2.2.,
KOJIJICKTUBE U KOMaHJIE 2.3.
Pasnen 3. Temnr 3.1., 3.2.,
3.3.,
3.4., 3.5.
Pasnen 4. Temnr 4.1., 4.2.
Pasnen 5. Temnr 5.1., 5.2.,
5.3.
Pa3nen 6. Temsr 6.1., 6.2.
Pasnen 7. Temsr 7.1, 7.2
OK 05. OcymectBmsats ycr- [Pazmen 1. Temsr 1.1., 1.2, 1.3
HYIO U MIUChbMEHHYI0 KoMMY- [Paznen 2. Temsr 2.1., 2.2.,
HUKAIMIO Ha TOCYIapCTBEH- |2.3.
HOM s13bIKe Poccuiickoit @e- |Pasnern 3. Temsr 3.1., 3.2,
nepaiuy ¢ yuetoM ocobenHo-3.3.,
CTeH coIuaibHOTO U Kynb-  (3.4., 3.5.
TYpPHOTO KOHTEKCTa Pasnen 4. Temsr 4.1., 4.2.
Pasnen 5. Temsr 5.1., 5.2.,
5.3.
Pa3nen 6. Temsr 6.1., 6.2.
Paznen 7. Temsr 7.1, 7.2
OK 07. CognerictBoBath co- [Pasmen 1. Temsr 1.1., 1.2, 1.3
XpaHEHHIO OKPY KaroIei Pasnen 2. Temsr 2.1., 2.2.,
cpenbl, pecypcocoepexeHuto, [2.3.
MPUMEHSITH 3HaHUA 00 m3me- [Pazmen 3. Temnr 3.1., 3.2.,
HEHHWH KIMMaTa, TpuHIUnel (3.3,
OepeKIIMBOTO MPOU3BOJICTBA, (3.4., 3.5.
arddexrrBHO nerictBoBaTh B |Paszmen 4. Temsr 4.1., 4.2.
ype3BbIYaliHBIX cuTyanusax  |Paszmen 6. Temsr 6.1., 6.2.
Pasnen 7. Temsr 7.1, 7.2
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