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1. O0masi  XapakTepuCTHKa  NpUMepPHOH  paldoyeil  MporpamMmbl

0011e00pa3oBaTeJbHON JUCHUIINHBI «DU3UKA)

O6mieoOpazoBaTenbHas AuUCHUIUIMHA «Du3nka» sgBIseTCS 00s3aTeNbHONW YacThIO
0011e00pa3oBaTeNbHOTO IUMKIa 00pa3oBaTeIbHOM MporpaMMbl B cooTBeTcTBUH ¢ PI'OC
CIIO mno crnemmanmbHOCcTH 23.02.09 ABTOMaTHMKa M TeleMEXaHWKA Ha TPAHCIIOPTE
(’KE€Ne3HOJOPO)KHOM TPAHCIOPTE), YTB. NMPUKa30oM MuHHCTEpCcTBa 00pa30BaHUs U HAYKH
P® o1 27.08.2024 Ne 608)

1.2. Ileau u muIaHupyemble pPe3yJbTAaThl 0CBOEHHS TUCHUTIIAHBI:
1.2.1. Hegn AUCUMIIIMHBI:
Conepxxanue mporpaMMbl 00111e00pa3oBaTeIbHON TUCITUTIIMHBI DU3MKa HAIPaBJICHO

Ha IOCTIDKEHUE CISAYIONINX [IEJICH:

Coneprkanue nporpaMmbl 0011e00pa3zoBaTeIbHON AUCIUIUTHHBI DU3KKa HAITpaBICHO
Ha JIOCTHKEHUE CIICTYIONUX IEeIICH:

1. dbopMupoBaHre y OOyYarONIMXCS yYBEPEHHOCTH B IIEHHOCTH OOpa3OBaHWS,
3HAYUMOCTH (PU3NYECKHUX 3HAHUH JIJIST COBPEMEHHOTO KBaTU(UIIUPOBAHHOTO CIICIIHAITNCTA
IPU OCYIIECTBIIEHUH €T0 MPOPECCHOHATBHON AESITETbHOCTH;

2. dbopMupoBaHUE €CTECTBEHHO-HAYYHOW TPaMOTHOCTH;

3. OBJIaJICHUE CIIENU(PUIECKON CUCTEMOUN (PU3UUIECKUX TTOHSATUM, TEPMUHOJIOTUEH
1 CUMBOJIMKOM;

4, OCBOEHHE OCHOBHBIX (DM3UYECKUX TCOPHUI, 3aKOHOB, 3aKOHOMEPHOCTEH;

5. OBJIAJICHUE OCHOBHBIMM METOJAAMH HAYYHOTO T[O3HAHUSA  IPUPOIBI,

UCTIONb3yeMbIMU B (u3uke (HaOIIOACHHUE, OMUCAaHNE, N3MEPEHNE, BBIIBIIKEHNE THUIIOTE3,
POBEICHUE FKCIEPUMEHTA);

6. OBJaJIcHUE yMEHUSMU 0O0pabaThiBaTh JIaHHBIC SKCIEPUMEHTA, OOBSICHATH
MOJIyYeHHbIE PE3YJIbTaThl, YCTAHABIUBATH 3aBUCUMOCTH MEXAY PU3NUECKUMU BETMYMHAMU
B HAOJIIOa€MOM SIBJICHUH, JIeJIaTh BBIBOJIBI;

7. dbopMupoBaHUE yMEHHUS pemarth (QU3MYecKue 3aladd pa3HbIX YpPOBHEH
CJIOKHOCTH,;
8. pa3BUTHE IMIO3HABATEIBbHBIX HWHTEPECOB, MHTEIUIEKTYAIBHBIX W TBOPYECKHX

CIIOCOOHOCTEM B Tpollecce MNPUOOPETEHUsT 3HAHUNM C KCIOJIb30BAHHEM Pa3IMYHBIX
WUCTOYHUKOB HH(OpPMAIMM M COBPEMEHHBIX HH(GOPMAIMOHHBIX TEXHOJOTHUH;, yMEHUI
dopMynTupoBaTh 1 000CHOBBIBATH COOCTBEHHYIO TIO3HIIMIO 110 OTHOIICHHIO K (pr3mdecKoi
UHPOPMAITUH, TTOTYyIaeMOU 13 pa3HBIX HCTOYHUKOB;

9.  BOCIHUTaHHE YYyBCTBA TOPAOCTHU 32 POCCUICKYIO (PU3NYECKYIO HAYKY.



Oco6eHHOCTh (POPMHUPOBAHUS COBOKYITHOCTH 33/1a4 U3yYCHUS (PU3UKHU JIJIST CUCTEMBI
cpeaHero npodeccroHaaIbHOro 00pa30BaHUs 3aKI0YACTCS B HEOOXOIUMOCTH PEeATH3allUH
npodeccHoHanbHON HANMPaBICHHOCTH peIIaeMbIX 3aaad, ydéra ocoOeHHocTel cdepbl
JESATENHPHOCTH OYIyIUX CICIHATUCTOB, MOATOMY, MPAKTHUYECKH, B KaXKJIOM pasjelie
IPUMEPHOI paboueil MporpaMMEbl, B COJEPKaHUH YU4eOHOTO MaTepHuaa, MPUBEICHBI TEMbI
MPaKTUYECKUX pPaboT, CIMOCOOCTBYIOIIME ©Oo0Jiee HArjsJHOMY YCBOEHUIO Yy4eOHOro
Matepuasia. IlpemojaBarenb BIpaBe CaMOCTOSTEIIBHO BbIOMpaTh (OPMY HU3YUYCHUS
Marepuasa: JeKIHs, JIeMOHCTPAIHs SKCIIEPUMEHTa, TIpaKTHIecKas padoTa, MPaKTUKYM 10
pEIISHUIO 3a71a4 U TIp., a TAKXKE [0 CBOEMY YCMOTPEHHUIO MPOBOIUTH JEMOHCTPAIIMOHHBIE
u JjabopaTopHble pabOThHI C YYETOM HMMEIOMIETOCS O00OpyJoBaHUS (OMPENEsTh
IPOJOJDKUTETHFHOCTh JTAOOPATOPHOTO WM TMPAKTHYECKOTO 3aHSATHSA, JOTMOIHATH €ro
JPYTUMU BHJIAMH pa0OT: U3yYCHHE TCOPETUICCKOTO MaTepuaa, perieHue 3amad, padbora ¢
TEXHUYECKUM TEKCTOM, TECTHPOBAHHUE U TIP).

1.2.2. Ilnanupyembie pe3yjbTaTbl OCBOEHHMsI 001Ie00pa3oBaTeIbHOI

aucUIIMHBI B c00TBeTCTBHH ¢ PI'OC CIIO n Ha ocHoBe PI'OC COO

O6mme xomnerenuu (nanee — OK) u nmpodeccronanbHble KOMICTSHIINN (Hanee —
[TK) ®I'OC CIIO B COOTHECEHUU C JTUYHOCTHBIMH, METAMPEIMETHBIMU U MPEIMETHBIMHU
pe3yibTatamu o0yueHust 6azoBoro ypoBHs (nanee — [TP6) ®I'OC COO npencraBieHbl B

TadIuIe:



Kox m HammenoBaunue

IlnanupyemMblie pe3yabTaThbl 0CBOEHHS IPOTrPAMMBI 10 AUCHHUILINHE

CIIOCOOBI peIICHUS
3aj1aq
podeccrnoHaIbHOM
e TeIbHOCTH
[PUMEHUTEITLHO

K pa3JIM4YHbIM
KOHTEKCTaM

TPYIOBOTO BOCIIUTAHHS:

- TOTOBHOCTH K TpPYy[Ay, OCO3HAHHE IIEHHOCTH MacTEpCTBa,
TPYI0JIIO0HE;

- T'OTOBHOCTh K aKTHUBHOU ACATCIIBHOCTHU TEXHOJIOTUUECKOUN
1 COIIMAIbHOM HAIPaBICHHOCTH, CIOCOOHOCTh HHUIIMUPOBATh,

[UIAHUPOBATH U CaMOCTOSITENIBHO  BBIMOJHATH — TaKykO
e TeIIbHOCT;
- HWHTEpeC K pasauuHbiM cdepaM  TpodecCHOHATHHON

IeATEeILHOCTH,

- TOTOBHOCTD U CIIOCOOHOCTH K
1 caM00OPa30BaHUIO Ha MPOTSHKEHUH BCEH JKU3HH,

- YMEHHE ITPOTHO3UPOBATh HEOIarOMPHUATHBIC SKOJIOTHYSCKUC
[MOCJIEICTBHS MPEANPUHUMAEMBIX IEHCTBHH, PEI0TBpaIlaTh
UX;

MeTanpeaMeTHbIE PE3YNbTaThl JOKHBI OTPaXkKaTh:
OBIajicHue YHUBEPCAIbHBIMH YUECOHBIMH TIO3HABATECILHBIMHU
MENCTBUAMU:

a) 0a30BBIC JJOTHYCCKUEC JCHCTBUS:
CaMOCTOSITEIILHO dbopMynHpoBaTh |
mpo0JIeMy, paccMaTpuBaTh €€ BCECTOPOHHE; YCTaHABJIMBATh
CYIIECTBCHHBIM MpU3HAK WA OCHOBAHUS JUISI CPaBHEHUS,
KJ1acCU(UKALIIN H  0000IeHus; ONPEEIATh
EATCIBHOCTH,  3aJaBaTh IapaMeTpbl U KPUTCPHH
ITOCTHKCHHMS; BBISBIIATh 3aKOHOMEPHOCTH W IIPOTHBOPEYHS B
pacCMaTpuBaeMbIX  SBJICHUAX; BHOCUTb KOPPEKTHBBI
NeATeIbHOCTD, OIICHUBATh COOTBETCTBUE PE3YJIbTATOB IICIISIM,
OILICHUBATh PUCKH TMOCIEACTBUN EATEILHOCTH; Pa3BUBATH
KpEaTHBHOE MBIIIJICHUE TIPH PEIICHUH )KM3HEHHBIX ITPOOIIeM;

0) 0a30BbIC UCCIIEIOBATEIIBCKUE JICHCTBHS:

00pa3oBaHUIO

aKTyaJIU3UPOBATh

oeian
ux

¢opmupyembix Oomme! Z[ncummnnapﬂmez
KOMIIeTCHIM I
OK 01. Beioupatn JlmaHocTHRIE  pe3ysbTaThl JOJDKHBI oTpaxkaTh B dactu [[IP6 1. CdopmMupoBaHHOCTH TIPEACTABICHHH O PO

U MecTe (DM3MKM ¥ aCTPOHOMHUHU B COBPEMEHHOW HAaydHOU
KapTHHE MHpa, O CUCTEeMOoOpasyromieil poian (U3UKU B
pa3BUTUU €CTECTBEHHBIX HayK, TEXHUKHU
M COBPEMEHHBIX TEXHOJOTMHA, O BKIAIE POCCHUCKUX
U 3apyOCKHBIX yUEHBIX-(U3MKOB B pa3BUTHE HAYKH;
MOHUMaHUE GU3NIECKON CYIITHOCTH HAOIOIaeMbIX SBJICHUN
MUKPOMHpa, MaKpOMHUpa M MeraMupa; NOHHMAaHHE POJIH
ACTPOHOMHUU B NPAKTHUUYECKOW AEATEIBHOCTH YEJIOBEKa M
nabHENIIeM HayYHO-TEXHUUYECKOM Pa3BUTHH, POIH (PU3UKU
B dbopmupoBaHMH  Kpyrozopa ©  (YHKIMOHATBHON
FPAMOTHOCTH Y€JIOBEKA JUIsl PELIEHUs TPAaKTUYECKHX 33/1a4;

[MP6 2. CdopMUPOBAaHHOCTH YMEHHH PACIIO3HABATH
(bu3myeckue sBiaeHUss  (Tpomecchl) HU OOBSCHSATH
MX  HAa OCHOBE M3yYCHHBIX 3aKOHOB: DPaBHOMEPHOC

U paBHOYCKOPEHHOE MPSAMOJIMHEHHOE TBUKEHHE, CBOOOTHOE
MajicHue  TeN, JBWKCHHE TI0 OKPY)XKHOCTH, WHEPIHS,
B3alMOJIeIiCTBHE Tell, KojebaTeabHOoe JBIKEHUE, PE30HAHC,
BOJIHOBOE JABWKEHUE; AU(dy3usi, OPOyHOBCKOE JBIKEHHE,
CTPOEHHE KUJKOCTEH U TBEP/IbIX TeJ, U3MEHEHHE 00beMa Tell
Npy HarpeBaHUU (OXJIAXACHUHU), TEIUIOBOE pPaBHOBECHE,
MCTIapeHHUe, KOHJCHCAIUs, IUIaBICHHUE, KPHUCTAJIIH3AIINS,
KUIICHUE, BIAXKHOCTH BO3/yXa, CBSI3b CPEIHEN KHHETUYECKON
PHEPTUU TEIJIOBOTO JIBHKEHHUS MOJIEKYJ C aOCONIOTHOM
TEMIIepaTypoli,  TOBBIIICHWE [ABJICHUS Tra3a TpUd ero
HArpeBaHUU B 3aKPHITOM COCY/IE, CBA3b MEXKIY MapamMeTpamu
COCTOSIHMSI ~Ta3a B H30MpoIeccax; dJICKTpU3alus Ted,
B3aMMOJICIICTBHE 3aps/I0B, HArpeBaHUE IPOBOJIHUKA C TOKOM,
B3aMMOJICHICTBHE MarHUTOB, JJCKTPOMATHUTHAS WHITYKITHS,

I[Cf/iCTBHG MAarduTHOrO II0Jid Ha IHIPOBOAHHUK C TOKOM H

1

KOTOPBIX YYacTBYeT 001eo0pa3oBaTesibHas TUCIUITIHHA.
2 JlucuuIIMHApHBIE PE3YIILTAThI C(OPMYIMPOBAHBI M MPOHYMEPOBAHBI B COOTBETCTBUHM C TPEOOBAHMAMM K NPEAMETHBIM PE3YJIbTaTaM 6a30BOr0 YPOBHS
(ITP6) ®T'OC COO (ITpuka3z Munob6puayku Poccun ot 17.05.2012 Ne 413 (pemakuus ot 27.12.2023 1.).

OO6mume pe3ynabTaThl CHOPMYIUPOBAHBI B COOTBETCTBUU C JIMYHOCTHBIMH W MeTanmpeaMmeTHbiMu pesynbraramu @I'OC COO, B ¢opMupoBaHuu




- BIQJACTh HaBBIKAMH  y4eOHO-HCCIIeIOBATEIHLCKON
MIPOEKTHOM 1A TETHOCTH, HABBIKAMHU Pa3peIieH st Mpoodiiem;
- BBISIBIISTD MPUYUHHO-CJICICTBEHHBIC CBSI3H u
aKTyaHI/I?;I/IpOBaTB 3a11aqy, BBIABUT'ATH I‘I/IHOTCSY ce peH_IeHI/ISI,
HAaXOJUTh  ApPryMEHTBl  JUIs  JOKa3aTelIbCTBA  CBOMX
YTBEPKICHUM, 3a1aBaTh rmapaMeTpsl
1 KPUTEPUU PEIICHHMS,

- aHaJ'II/I3I/IpOBaTB HOJ'Iy‘-IeHHI)IC B XOIeC peIHeHI/Ifl 3a1a49u
pe3yNbTaThl, KPUTUYECKH OICHMBATh HX JTOCTOBEPHOCTH,
HpOFHO3I/IpOBaTB N3MCHCHHNEC B HOBBIX YCJ'IOBI/IHX;

- yYMeThb TMEpPEHOCHTh 3HaHUS B T[O3HABATEIBbHYIO
HpaKTI/I‘-IGCKYI-O HJaCTH X XU3HEACATCIIBHOCTH,

- YMeTh HMHTETPUPOBATh 3HAHUSA M3 PA3HBIX MPEIMETHBIX
obacreii;

u

u

- BBIABUI'aTb HOBBIC HWJICH, IMpEjIaratb OpPUTHHAJIIBHBIC
MoAXOJbl U pCHICHU A,
- IIPOABJIIATH CITIOCOOHOCTH nx HCIIOJIb30BaHUs B

[MO3HABATEJIbHON U COIIMATIbHOM MPAKTUKE;
-TIPOSIBIISITH CIOCOOHOCTh U TOTOBHOCTH K CaMOCTOSITENIbHOMY
[MOMCKY METOJIOB PELIEHUS MPAKTUYECKUX 3a/1a4, TPUMEHEHUIO
[Pa3IMYHBIX METO/I0B ITO3HAHMS;
-cTaBUTh W (OPMYJIHPOBATh  COOCTBEHHBIC  3a/Iayl B
00pa30BaTeNbHON IEATENBHOCTH U KU3HEHHBIX CUTYaIUsX;
-BBISIBIIATH MPUYUHHO-CJICICTBCHHbIE CBSI3U
AKTYyaJU3UpOBaTh 3a7a4dy, BbIABUTATh TMIIOTE3Y €€ PEIICHMUS,
HaXOINTh apryMEHTbl  JJI  JI0Ka3aTeJbCTBA CBOHX
YTBEPKICHHI, 3a1aBaTh NapaMeTPbl U KPUTEPHUH PELICHUS;
QHATM3UPOBATh  MOJYYEHHBIE B XOJE€ PEIICHUS 3aJa4yu
pe3yabTaThl, KPUTUYECKU OIIEHUBATH UX JOCTOBEPHOCTb,
[MPOTHO3MPOBAaTh M3MEHEHUE B HOBBIX YCJIOBHSX; JaBaTh
OLICHKY HOBBIM CUTYaIUsIM, OLICHUBATh IPUOOPETEHHBIH OIIBIT;
pa3pabaThIBaTh TUIAH PEIICHUS TPOOJIEMBI C YUETOM aHaIU3a
MMEIOIINXCSA MaTepUaIbHBIX U HEMaTEpUAIbHBIX PECYPCOB;
OCYIIECTBIIATh LEJIEHANPABICHHBIN MTOUCK EPEHOCA CPEACTB U
CII0co00B JEICTBHS B MPOPECCHOHATBHYIO CPENY;
YMETh MIEPEHOCUTH 3HAHUS B MMO3HABATEIIbHYIO
1 IPAKTUYCCKYIO 00JIACTH JKM3HEACSITCILHOCTH,

u

TBUOKYLIUIICS 3apsif, 2IEKTPOMAarHUTHBIE KOJIEOaHUS 1 BOJIHBI,
NPSIMOJIMHEMHOE  pacHpOCTpPaHEHUE CBETa, OTpPaKEHHE,
npenomiieHue, uHTephepeHnns, Tudpakus U Mospru3anus

CBETa, Jmucrepcus cBera; (oTornekTpuueckuii  dPpdexr,
CBETOBOE JaBJICHHWE, BOSHUKHOBEHHE JIMHEHYATOrO CHEKTpa
aToMa  BOJOPOJA, €CTECTBEHHass M  HCKYCCTBEHHas
PaOaKTHBHOCTD;

[IP6 3. Bnagenue ocHOBOIOJAralOIIUMU (PU3MUECKUMHU
MOHATUSAMU U BETMUMHAMHU, XapaKTEPU3YIOIUMH (PU3NIECKHE
IMPOLICCChI (CBSI?;&HHI)IMI/I C MCEXAaHHMYECCKHUM JBUKCHHUEM,
B3aUMOJICHICTBUEM TeJ, MEXaHWYECKMMHU KOJeOaHUsIMU M

BOJIHAMH,; ATOMHO-MOJICKYJISIDHBIM CTPOCHHUEM BCHICCTBA,
TCIUIOBBIMHA  IIpOHCCCAMU; OJJICKTPUYCCKUM U MATrHUTHBIM
MMOJIAMU, OJICKTPUICCKUM TOKOM, SJICKTPOMAariuTHBIMHA

KOJICOAHUSAMU ¥ BOJHAMH; ONTUYECKHUMHU  SBICHHUSIMU;
KBAaHTOBBIMHU SIBJICHUSIMH, CTPOCHHEM aTOMa U aTOMHOTO 51/1pa,
PaZMOaKTUBHOCTBIO);  BJIAJEHHE  OCHOBOIIOJIArarOIIMMHU
ACTPOHOMUYECKUMU MOHSTHUSIMH, MO3BOJIAIOIUMU
XapaKTepU30BaTh MPOLIECCHI, IPOUCXOAAIIAE Ha  3BE3Jax,
B 3BE3IHBIX  CHCTEMax, B MEKIAJIAKTUYECKON Cpene;
NIBIDKEHUE HEOECHBIX TeJ, HBOJIIOIMIO 3Be31] U BeenenHoi;
[IP6 4. BnaneHue 3aKOHOMEPHOCTSMH, 3aKOHaMHU H
TeopusiMu (3akoH BceMupHoro Tsarorenus, I, 11 u Il 3akonsr
HproToHa, 3aKOH COXpaHEHUsI MEXaHUYECKON SHEPIHH, 3aKOH
COXPAHEHHs HUMIIYJIbCA, MPUHUUI CYNEPIO3HLUU  CHII,
[PUHLIAII PABHOIIPABHOCTU MHEPLHUAIBbHBIX CUCTEM OTCYETA;
MOJIEKYJISIPHO-KMHETUYECKYI0 TEOPUI0 CTPOCHHs BEILECTBA,
ra3oBbl€ 3aKOHBI, TEPBbI 3aKOH TEPMOAMHAMUKH; 3aKOH
COXPAHEHHUs JJIEKTPUUYECKOTo 3apsaa, 3akoH KyioHa, 3akoH
Oma s ywacTka wenu, 3akoH Owma 1is  MOJHOM
DIIEKTpUYEeCKOM 1enu, 3akoH Jxoyna - JleHna, 3akoH
PIIEKTPOMAarHUTHOM MHAYKIMM, 3aKOH COXPAHEHHUS JHEPIrHH,
3aKOH IPSIMOJIMHEHHOIO PpacHpOCTPAHEHUs CBETA, 3aKOH
OTPa)XEHUs CBETa, 3aKOH IPEJIOMIICHHs CBETa; 3aKOH
COXPAHEHHUs DHEPIUH, 3aKOH COXPaHEHMs MMILYJIbCa, 3aKOH
COXPAHEHHUs DIIEKTPUYECKOTO 3apsija, 3aKOH COXPAaHEHHS




YMETh HWHTETPUPOBATh 3HAHHWS W3 Pa3HbIX MPEAMETHBIX
00J1acTeit; BBIIBUTAaTh HOBBIC UJIEH, MTPEJIaraTh OPUTUHAIIbHbBIE
MOIXOABI U PEIICHHUS;

CTaBUTh MPOOJIEMBI U 33/1a4H, JAOMYCKAIOIINE abTePHATUBHBIE
pereHus

MaCCOBOT'O 4YHMCJIa, IMOCTYJIAaThbL Bopa, 3dKOH pPaIUOaKTHUBHOI'O

pacnana); YBEPEHHOE HCIIOJIb30BaHUE 3aKOHOB U
3aKOHOMEPHOCTE Mpu aHanuie (U3HUECKUX SBJICHUNA U
[IPOLIECCOB;

[1P6 7. CchopMUPOBaHHOCTb YMEHHUS pellaTh pacyeTHbIE
3a/layyl C SBHO 3a/IaHHOM (PU3MUYECKON MOJEJBIO, UCIIOJIb3YS
(u3nyeckue 3aKOHbl M TNPHUHLMIIBI, HA OCHOBE aHaJIN3a
YCIIOBUS 3a7jaud BbIOMpaTh (PU3MUECKYIO MOJENb, BBIICIATH
(u3nyeckue BeIMUYUHBI U (HOPMYJIbI, HEOOXOIUMBIE Ui €€
pellieHusl, MPOBOJUTh pAcCUYEThl U OLIEHWBATH PEAJHLHOCTD
MOJYYEHHOI0 3HAueHUs (U3NYECKON BEIWYMHBI, pelIaTh
KayeCTBEHHbIE 3ajauu, BBICTpauBas JIOTUYECKHU
HENPOTUBOPEUYMBYIO IIETNOYKY PacCyKICHUM € ONOpoH Ha

COBpEMEHHBIE CPEACTBA
MoKCKa, aHaIu3a

1 MHTEPIIPETALINU
MHpopMauu

1 UTHPOPMALIMOHHBIE
TEXHOJIOTUU

1151 BBITIOJTHEHUS 33124
mpodeccrnoHaIbHOM
NeATeIbHOCTH

HAay4HOT'O TIO3HAHUS:
- c(OpMHPOBAHHOCTH MHPOBO33PEHHUS, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO Pa3BHTHSI HAyKH W OOILECTBEHHOM
MPaKTUKH, OCHOBAHHOTO HAa  JUanore KyJIBTYD,
CIIOCOOCTBYIOIIETO  OCO3HAHUIO  CBOEr0  MecTa B
IIOJIUKYJITYPHOM MHUPE;

- COBEpILICHCTBOBAHME SI3IKOBOM M YUTATENbCKON KYJIbTYpHI
KakK CpE€acTBa B3aI/IMO)IeI\/'ICTBI/ISI MCXKAY JIOAbMHU W MO3HAHUSA
MHpa;

MerTamnpeaMeTHbIe pe3yIbTaThl JOJDKHBI OTpakaTh: OBIaaeHHe

YHUBEPCAIbHBIMU Y4€OHBIMU 1103HABATEIbHBIMU JICHCTBUSMU:

B) paboTa ¢ nHpopMaIme:

- BJIaJIETh HaBbIKaMM MOJyYeHHUs HHPOPMALIUU U3 HCTOYHHKOB
Pa3HBIX THUIIOB, CaMOCTOATCIBHO OCYIICCTBIIATL IIOHWCK,
aHaJM3, CUCTEMAaTH3alMI0 W HMHTEPIpeTaluuio HH(opMaruu
Pa3IMYHbIX BUJOB U (DOPM MpeICTaBICHMUS;

- €O37aBaTh TEKCTHl B Pa3IUYHBIX ¢opMmarax ¢ ydeToM
Ha3Ha4YeHHUs] MHPOPMAIMK WU LEJECBON ayJIWTOPHH, BBHIOUpas
ONTUMAJIbHYIO (hOpMY MIPEACTABICHUS U BU3YaTU3aALNH;

M3y4YECHHbIE 3aKOHBI, 3aKOHOMEPHOCTH U  (U3NYECKUE
SIBJICHUS
OK 02. cnonbs3oBaTh  JIMUHOCTHBIE pe3yJIbTaThl JOJKHBI OTpaXkaTh B yacTu leHHOCTH [[IP6 5. VYMeHue yuuThIBaTH TIpaHUILbl [PUMEHEHUS

M3yYeHHBIX (U3NYECKUX MOJIENICH: MaTepHuajbHas TOYKa,
MHEepIHabHasE CUCTEMa OTCUeTa, MICANBHBIA Ta3; MOJENN
CTPOCHUS Ta30B, KHIKOCTCH M TBEPIBIX TEJ, TOUCUHBIH
3JICKTpI/I‘-I€CKI/If/'I 3apsan, AACpHasas MOACIIb aToOMa, HYKJIOHHAasA
MOJIE]Ib aTOMHOT'O Si/Ipa MPH pelieHHH GU3NICCKHX 3a/1a4;
[MP6 9. CdhopMUPOBAaHHOCTh COOCTBEHHOU MMO3UIUU I10
OTHOIICHHUIO K (PU3UYECKO WH(pOpMAIIHMH, MOTydyaeMON U3
Pa3HbIX HCTOYHHKOB, YMeHI/II\/JI HUCIIOJIBb30BATh L[I/I(i)pOBI)Ie
TEXHOJIOTUU IS TIOUCKa, CTPYKTYPHPOBaHHS,
MHTEPIIPETAlUA M IPEICTaBICHUs] y4eOHOW M HaydHO-
MOIyJIIPHOI HH(OpMAIUK;, pa3BUTHE YMEHHUH KPUTHIECKOTO
aHaJ3a MoTy4aeMoil HHPOpMaLuu




- OIICHMBAaTh JIOCTOBEPHOCTH, JICTUTHMHOCTH HH(pOpPMAIIUH,
€€ COOTBETCTBHE MTPABOBBIM U MOPATbHO-3THYECKUM HOPMaM;
- MCII0JIb30BaTh CpeacTBa MH(POPMAIMOHHBIX U
KOMMYHHUKAITHOHHBIX TEXHOJIOTUI B PEIICHUH KOTHUTHUBHBIX,
KOMMYHHMKATHBHBIX M  OpPraHM3allMOHHBIX  3a7ad  C
cobmoaerneM  TpeOOBaHUI SPrOHOMUKH, TEXHUKU
0€30MMacCHOCTH, THTHMEHBI, PECYpPCOCOCpPEKECHHs, MPABOBBIX H
ATHUYECKHX HOPM, HOpM MH(DOPMAIIMOHHON OE30MMaCHOCTH;

- BIIQJICTh HABBIKAMH PACIIO3HABAHUS ¥ 3aIMTHI HHPOPMAIUH,
nH()OPMAIIMOHHOM 0€30MaCHOCTH JUYHOCTH

OK 03.

[InanupoBath

1 pean30BbIBATh
COOCTBEHHOE
podecCHOHATLHOE U
ITUIHOCTHO®
pa3BUTHE,
MPeIPUHAMATEITHCK
VIO IeITeTbHOCTD

B
podeccuoHaTEHON
cdepe,

MCTIOJIh30BaTh 3HAHUS
10 MPaBOBOM 1
(brHAHCOBOU
TPaMOTHOCTH B
[Pa3IMYHBIX
PKH3HEHHBIX
CUTYaIHsIX

JIMYHOCTHBIE pe3yabTaThl JOKHBI OTPayKaTh B YACTH TyXOBHO-
HPABCTBEHHOI'O BOCIIUTAHHUS:

- CHOCOOHOCTh OIEHMBATh CHUTyallUI0 |
OCO3HAaHHBIE  pEIlEHHUs, OPUEHTHUPYSICh Ha
HPABCTBEHHbBIE HOPMBI U [IECHHOCTH;

- OCO3HaHUE JIMYHOIO BKJIAJ B IOCTPOCHHE YCTOMUUBOIO

NPUHUMATD
MOpajIbHO-

Oymy1ero;
MertanpeaMeTHbIe pe3yJIbTaThI JIOJKHBI OTpaXaTh:
OBH&I[CHI/IC YHUBCPCAJIbHBIMU PETYJIIATUBHBIMU ,E[CI>'ICTBI/IHMI/IZ a)
caMOOpraHu3anus:

- CaMOCTOATCIBbHO OCYHICCTBJIATDH IMMO3HAaBATCJIbHYIO

JCATCIIBHOCTD, BBISIBJIATH HpO6J'ICMBI, CTaBUTH

u (popmynupoBaTh COOCTBEHHBIE 3314l B 00pa30BaTEIbHOM
JIESITEIIbHOCTH U dKU3HEHHBIX CUTYalUsX;
- CaMOCTOSITENIHO COCTABIIATh IJIAH PELICHUS MPOOJIEMBI
C  YYeTOM  HMEIOLIUXCA  PECYpPCOB, COOCTBEHHBIX
BO3MOKHOCTEH U IPEANIOYTCHUM;
- 1aBaTh OLIEHKY HOBBIM CUTYaLlUsIM;
-pacIIMpATh paMKH y4eOHOrO IMpeAMeTa Ha OCHOBE JMYHBIX
[IPEAIIOYTECHUN;
- JefaTh OCO3HAHHBIA BBIOOp, apryMEHTHPOBATH €ro, Oparthb
OTBETCTBEHHOCTH 3a PEIICHUE;
-CII0COOCTBOBaTh (POPMHUPOBAHUIO U TPOSBICHHUIO IIHPOKOU
PPYAMLIMU B Pa3HbIX 00JIACTAX 3HAHMI, OCTOSHHO HOBBILIATH
CBOI 00pa3oBaTENbHBIN U KYJIbTYPHBIH YPOBEHB;
0) CAMOKOHTPOJIb:

[1P6 6. Bnasenue OCHOBHBIMM METOJIaMH HAYYHOT'O TIO3HAHUS,
MCIIOJIb3YEMBIMH B (PU3UKE: TPOBOIAUTH MPSIMbIE U KOCBEHHBIE
M3MepeHus] (U3NYECKUX BEJIWYMH, BbIOMpPas ONTUMAJbHBIN
CIO0CO0 M3MEpEeHUsI U UCIIONIb3Ys M3BECTHBIE METO/AbI OLIEHKH
[OTPEIIHOCTE  M3MEpPEHUM, IPOBOAUTH  HCCIIEIOBAHUE
3aBUCHUMOCTEN  (PU3MUECKHX BEJIMYUH C HMCIIOJIb30BAaHHEM
OPSMBIX U3MEPEHUl, OOBACHATH MOJTYUYECHHBIE PE3YJIbTATHI,
MCTOJb3Ys (PU3MUECKHUEe TEOPUH, 3aKOHBI U TIOHATHUS, U JIe1aTh
BBIBOZIbI; COOJIIOJaTh MpaBuUia O€30MacHOro  Tpylna  IpH
[MPOBEICHUYN UCCIIEIOBAaHUM B  paMKax Yy4yeOHOro
HKCIEPUMEHTa M Y4eOHO- UCCIIE0BATENILCKOM NesITeIbHOCTH
C UCMOJIb30BaHUEM LUPPOBBIX U3MEPUTENBHBIX YCTPOMCTB U
mabopaTopHOrO  00OPYJOBaHUS; c(OpMHUPOBAHHOCTH
[IPEICTABICHUI O  METoJax  IIOJIy4eHUs  Hay4HbIX
ACTPOHOMUYECKUX 3HAHUI




MCITOJIB30BaTh TPHUEMBl pe(IIeKCUU Il OIEHKH CHUTYalluH,
BEIOOPA BEPHOTO PEIICHHUS;
- yMEThb OIICHWBaTh PUCKH M CBOEBPEMEHHO NPUHUMATh
PEeIICHUS IO UX CHUIKCHUIO,
B) SMOILIMOHAIbHBIN HHTEIUICKT
- CTPEMJICHHEC K JOCTHKCHHIO LECJIW M YCICXY, OITHUMH3M,
WHUIMATUBHOCTh, YMEHHE JECHUCTBOBATh, HMCXOASA W3 CBOUX
BO3MOXKHOCTEI;
- CIOCOOHOCTH MOHUMATh SMOIIMOHATBHOE COCTOSIHUE APYTHUX,
YUYUTBIBATh €ro npu OCYHICCTBJICHUHA KOMMYHHKaLUU,
CIIOCOOHOCTH K COYYBCTBHIO M COTICPEKUBAHUIO;
- CHOCO6HOCTL BBICTpanBaTh OTHOLICHWA C APYTUMH JIFOIbMU,
3a00THThCS, IPOSBIISITH HHTEPEC U pa3peliaTh KOHPIUKTHI

OK 04. O dexTruBHO
B3aMOJICHCTBOBATh U
paboTath

B KOJJIEKTUBE

1 KOMaH/Ie

JIM4HOCTHBIE pe3yNbTaThl JOHKHBI OTPaXKaTh B YaCTH LIEHHOCTH
HAy4YHOT'O ITO3HAHU:
- OBJI3JICBaHME HaBBIKAMH  y4eOHO-HCCIIE0OBATEILCKOM,
IIPOEKTHOM U COLIMAJIBHOM IE€ATENBHOCTH;
MeTtanpeamMeTHbIe pe3yIbTaThl JOJKHBI OTpakaTh: OBiageHue
YHUBEPCAJIbHBIMA KOMMYHUKAaTUBHBIMU JEHCTBUSAMMU:
0) COBMECTHasI IeATEITHbHOCTb:
- MOHUMaThb M UCIOJIb30BaTh IPEUMYIIECTBA KOMAHJHOM
Y UHIUBUyaJIbHON pabOTHI;
- BbIOMpATh TEMaTHKy M METOJbl COBMECTHBIX ICWCTBHUI ¢
y4eTOM OOLIMX MHTEPECOB M BO3MOXHOCTEH Ka)KJOro 4ieHa
KOJIJIEKTHBA;
- IIPUHAMATh
OpraHu30BbIBAaTh
1 KOOPAMHHUPOBATH JIEHCTBUS IO €€ JOCTH)KECHUIO: COCTABIIATH
[U1aH JEHUCTBHUM, paclpefessaTb poJd C Y4EeTOM MHEHHUM
YYaCTHHKOB, 00CYXKJ1aTh Pe3yJIbTaThl COBMECTHON PabOTHI;
-OLIEHMBATh KAa4eCTBO CBOETO BKJIAJA M KaXXJIOr0 Yy4acCTHUKA
KOMaH/Ibl B OO pe3ysbTaT 110 pa3padOTaHHBIM KPUTEPUSIM;
-peasiaraTb HOBBIE IIPOEKTHI, OLEHUBATh HAEH C IO3UIHUU
HOBU3HBI, OPUTMHAJIBHOCTH, IIPAKTHYECKOM 3HAYMMOCTH;
KOOPJMHHUPOBATH U BBIOJIHATH pabOTy B YCIOBHAX PEabHOTO,
BUPTYaJIbHOI'O U KOMOMHHUPOBAHHOI'O B3aUMOJCHCTBHUS;

LeIn COBMECTHOM JIEeITEIbHOCTH,

[1P6 10. OBmageHue yMmeHHAMH paboTaTe B TpYIIE C
BBIMIOJTHEHUEM PA3JIMYHBIX COLMANIBHBIX POJIEH, MIIaHUPOBATh
paboTy rpynimsl, paliMOHAJILHO PaclpeeNiaTh AeITeIbHOCTD B
HECTaHJApPTHBIX CUTyalUsiX, aJleKBAaTHO OLIEHWBATh  BKJIAJ]
KaKJ10TO u3 Y4aCTHUKOB IpyHmnsl B pELIEHUE
paccMaTpuBaeMOM TPOOIEMBI




-OCYLIECTBIIATh IIO3UTUBHOE CTPATETMYECKOE IIOBEICHUE B
Pa3IMYHBIX  CHUTyaUusX,  [pPOSABIATbH  TBOPYECTBO U
BOOOpakeHue, ObITh MHUIIUATHBHBIM.
OBnajieHre YHUBEPCATbHBIMU PErYISTUBHBIMU IEHCTBUSMU: T)
NpUHATHE ce0s U IPYTHX JIFOJCH:
- IPUHMMAaTh MOTHBBI M apryMEHThl JPYTUX JIOJIEH IpH
aHaJIN3e PE3yJbTATOB IEATECIBHOCTH;
- IPU3HABATH CBOE MPABO M MPABO JIPYTHX JIOACH Ha OMIHOKY;
- pa3BHUBATh CIIOCOOHOCTH MOHUMATh MUP € IO3ULIUHU IPYTOro
YEJI0BEKA

OK 05 OcyuiecTBasiTh
YCTHYIO

1 TUCHbMEHHYIO
KOMMYHHUKAITUIO

Ha TOCY1apCTBEHHOM
s13p1Ke Poccuiickon
Denepanun

C y4eToM
ocoOeHHOoCTEH
COIMATEHOTO U
KyJIbTYPHOTO
KOHTEKCTa

JIMYHOCTHBIE  PE3yJbTaThl  JOJDKHBI 4acTu
HCTETUYECKOTO BOCITHUTAHUS:
- 3CTETUYECKOE OTHOIIICHUE K MHUPY, BKIIFOYAsl 3CTETHKY ObITa,
HAYYHOTO W TEXHHUYECKOTO TBOPUYECTBa, CIOpTa, Tpyda H
OOIIIECTBEHHBIX OTHOIICHHIA;
B 00J1aCTH MaTPUOTUYCCKOI'O BOCITUTAHUSA IIPOSABIIATE:
-IICHHOCTHOE OTHOIICHHE K TOCYIapCTBCHHBIM CHMBOJIAM,
MCTOPUYECKOMY M IIPUPOJHOMY HACJIEAUIO, IaMATHUKAM,
TpaguIMsIM HapoJoB Poccum, moctmkenusim Poccun B Hayke,
HCKYCCTBE, CITIOPTE, TEXHOJOTHIX U TPY/IC;
MeTanpeaMeTHbIE pe3yJIbTaThl JOJKHBI OTpaxkaTh: OBianeHue
YHUBEPCAIbHBIMA KOMMYHHUKATHBHBIMHU JICHCTBUSMH:
a) oOIIeHME:
- OCYHECTBIATE KOMMYHHKAIIUHU BO BCEX C(l)ean KU3HH,
- pacro3HaBaTh HEBEpOAIbHBIC CPEACTBA OOIICHHUS, IOHUMATh
3HAYCHUC COLMAJIBHBIX 3HAKOB, pacClioO3HAaBAaTh HNPCAINNOCBIIIKU
KOH(JIMKTHBIX CUTYaIIUi U CMST4aTh KOH(IUKTBL;
- Pa3BepHYTO M JIOTMYHO W3JIaraTh CBOIO TOYKY 3pPEHUS

C UCIIOJIb30BAHUEM A3BIKOBBIX CPCACTB

OTpaxatb B

[MP6 1. CdhopMupoBaHHOCTb NPEJCTABICHUNA O PpOJHU U
MecTe (U3MKM W acTPOHOMHU B COBPEMEHHOW HayuyHOMU
KapTMHE MHUpa, O CHCTeMooOpasyromeid ponud (U3MKH B

pa3BUTUHU €CTECTBEHHBIX HayK, TEXHUKU U
COBPEMEHHBIX TEXHOJOTHMH, O BKIAAE€ POCCHUICKUX U
3apyOeXHBIX  Y4YEeHbIX-(QU3MKOB B  pa3BUTUE  HAYKU;

MOHUMaHHE (U3NYECKON CYIIHOCTH HAOJIIOJaeMbIX SIBICHUI
MHKPOMHpA, MakpoOMHpa W MeraMupa; I[OHUMAaHHE pOJIH
AQCTPOHOMHUU B IIPAKTUYECKOU JEATECIBHOCTU 4YEJIOBEKa U
naNbHENIIEM HAayYHO-TEXHUYECKOM Pa3BUTUH, POIH (PUZHUKH
B (QopMHpOBaHMM  Kpyro3opa U  (DYHKIHMOHAJIBbHOU
TPAMOTHOCTH 4€JIOBEKA /IS PEIICHUS IPAKTUYECKUX 3a1a4

OK 07. CopeiicTBOBaThH
COXPaHEHUIO
OKpY>Karolle cpenpl,
peCypcocOepekeHHIO,
[IPUMEHSTh 3HAHUS

00 M3MEHEHUU
KJIMMaTa, IPAHIIUIIBI

JluuHOCTHBIE  PE3yJbTAThI
PKOJIOTMYECKOTO BOCITUTAHHUS:
- ¢hopMHPOBAHHOCTH IKOJIOTHUECKON KYJbTYphl, IOHUMaHHUE
BIIMSHUSL ~ COLMAJIbHO-DKOHOMHYECKMX  IPOLIECCOB  Ha
COCTOSIHUE MPHUPOJHOM U COLHMAIBHOM Cpeabl, OCO3HAHUE
IJI00ABHOTO XapaKTepa IKOJIOTHISCKUX TPOoOIIeM;

- TUTAHUPOBAHUE U OCYLIECTBJICHUE ACHCTBUI B OKpY KaroIIen

AOJDKHBI  OTpaXaTb B  YaCTU

[1P6 8. CpopMUpOBaHHOCTH YMEHHUS IPUMEHSTH OJTYUYECHHBIE
BHAHUS JUIsI OOBSICHEHUsI YCJIOBUN TPOTEKaHUS (PU3MUECKUX
SBJICHUA B TpHUpPOJIE U IS NPUHATHS TNPAKTHUECKUX
pEIICHUT B  TIOBCEAHEBHOW JKHM3HU [UIi  oOecrieueHus
0E30MacHOCTH TMpHU  OOpaleHNuH ¢ OBITOBBIMU ITpUOOpaMu
M TEXHHUYECKUMH YCTPONCTBAMH, COXPAHEHHUS 30POBbS H

CO6J'IIO,Z[CHI/I$I HOPM 9KOJIOT'HYICCKOI0o




OEepexKITMBOTO
MPOM3BOJICTBA,
(P PEKTUBHO
IECTBOBATH

B UpE3BbIYaHbBIX
CUTYaIHSIX

Cpelle Ha OCHOBE 3HAHMUA ILEJIed yCTOWYMBOIO Pa3BUTHSA
YEIIOBEYECTBA,

AKTUBHOE HENpUATHE  JEHCTBUM, TNPHUHOCAIIMX  BpeX
OKpY’KaloIlleu cpeae;
- QAKTMBHOE HENpUSITHE JEWUCTBHUM, MPUHOCIUIMX Bpen

OKpYKarolleu Cpere;

- YMEHHE POrHO3UPOBATh HEOIArONPUATHBIE SKOIOTUYECKHE
MOCIEACTBUS MPEAIPUHUMAEMBIX ACHCTBUNA, MPEIOTBpALIATh
X

[TOBEICHUS B OKpY’KaroIeu cpene; ITIOHUMAaHue
HEOOXOIUMOCTH  NMPUMEHEHHs JOCTIXKEHMH  (QU3MKU U
TEXHOJIOTMH ISl PALIMOHAIBHOTO ITPUPOIOIIOIb30BaAHUS

[1K 1.1. AHanu3upoBarb
paboTy CTaHIIMOHHBIX,
[ePETOHHBIX,
MHKPOIIPOIIECCOPHBIX
IIMArHOCTUYECKUX CHCTEM
ABTOMATHKH T10
HPUHIUITHATBHBIM
CXeMaM.

[1K 2.2. [IpousBoauTh
paz00pKy, COOPKY U
PETryJIUPOBKY MPUOOPOB U
YCTPOMCTB
CUTHAITU3alNH,
[ICHTPATU3AIUN |
OJIOKUPOBKH.

- BJaJeThb HaBbIKAMU  Yy4eOHO-UCCIIEIOBATEIbCKOW U
IIPOEKTHOMH J1eATENbHOCTH, HABBIKAMHU pa3pelleHus Ipooiem;
- BBISIBIISATh PUYNHHO-CJIE/ICTBEHHbIE CBSI3U u

aKTyaJIn3UpOBaTh 3aJady, BBIABUIATH TUIIOTE3y €€ PEIEHUS,
HaxOJIWTh  apryMEHTbl s  JOKa3aTelbCTBA  CBOUX
YTBEPKJICHUH, 3aJ1aBaTh napameTpsl
Y KpUTEPHUH PELLICHNUS;

- aHAJM3UpOBaTh IIOJYyYEHHBbIE B XOJE pELICHHUS 3aJauu

pe3yjibTaTbl, KPHUTHUYCCKU OLCHUBATHL HX JOCTOBCPHOCTD,
IMPOrHO3UPOBATH UBMCHCHUC B HOBBIX YCIIOBHAX,
-  YMCTb TICPCHOCHUTL 3HAHUA B  IIO3HABATCIIBHYIO u

HpaKTI/ILIeCKYIO YacCTU KU3HECACATCIIbHOCTH,
- yMeTb HWHTETPHPOBATh 3HAHMUS U3 Pa3HBIX MPEIMETHBIX
o0Oracreli;

[IP6 3. Bmagenue ocHOBOMOJArarONUMU (DU3NIECCKUMH
MOHSITHSIMH U BETMYNHAMU, XapaKTEPU3YIOITUMH (PH3UIECKIe
mporecchl (CBA3aHHBIMH C MEXaHHMYECKUM JIBHDKCHHEM,
B3aMMOJICHCTBHEM TeEJI, MEXaHHYECKMMHU KOJCOAaHHSIMU U
BOJIHAMHM; ATOMHO-MOJIEKYJIIPHBIM CTPOCHHMEM BEIIECTBA,
TEIJIOBBIMU TPOIECCAMU; DJICKTPUYECKUM U MAarHUTHBIM
MOJISIMH,  DJICKTPUYECKHUM  TOKOM,  3JEKTPOMArHUTHBIMU
KoJICOAHMSIMM W BOJIHAMH, ONTHYCCKUMHU  SBIICHUSMU;
KBAaHTOBBIMU SIBJICHUSIMHU, CTPOCHHEM aTOMa U aTOMHOTO 5]1pa,
PaIMOAKTUBHOCTHIO); BIIaJICHUC OCHOBOIIOJIAraloIIMHI
ACTPOHOMHUYECKUMHU MMOHATUSIMH, MTO3BOJISTIOIIMMH
XapaKTEePU30BaTh MPOLIECCH, MPOUCXOAIIME Ha  3BE3Jax,
B 3BE3IHBIX CHUCTEMaX, B MEXIaJlaKTUYECKON Cpese;
NBIDKEHHE HEOECHBIX TEJI, 3BOJIIOLIUIO 3Be3 U BeeneHHoi;
[1P6 5. YMmenue YUYUTBIBaTh  I'PAHULIBI
MPUMEHEHUS U3YYEHHBIX (DU3UYCCKUX MOJICTICH:
MaTepuaibHas TOYKa, MHEpLUaIbHAs CUCTEMa OTCUETa,
WJICaJIbHBIA Ta3; MOJEIN CTPOCHUS Ta30B, KUJIKOCTEH U
TBEPIBIX TEJ, TOYECUHBIN DJIEKTPUYECKUM 3apsi, siAcpHas
MOJIEJIb aTOMa, HYKJIOHHAsI MOJIeJIb aTOMHOTO siJipa Mpu

peleHny (hU3UYSCKUX 3aa4;




1. 2. CTPYKTYPA U COAEPKAHUE YUEBHOM JUCIUTLIAHBI

2.1. O06bem yueOHOI TUCHUILIMHBI U BUAbI y4eOHOH PadoThI

Bupa yueOHoii padoThl Oo0bem B
yacax

O0bem 00pa3oBaTeIbHOI NPOrPaMMBbI AMCHUILINHBI 144

OcHoBHOe coaep:xaHue 95

B T.4.

TEOPETHIECKOE 00yUCHHE 51

nabopaTopHbIE 3aHATUS 26

[TpakTrueckue paboThI 16

CamocrosiTenpHas padbora 19

IIpomeskyTouHas arrecTanus (3K3aMeH) 30




2.2. TemaTnyeckuii IJIaH U coiep:kaHue ydeOHou qucuuminnsl (YII)
2.2. TemaTuuyeckuii JIaH U cogep:xkanne yueOHoi qucuunianusl OY /. 11 ®U3UKA

HanmenoBanme Conep:xxanue yueOHOro MaTepuaJia, JJadopaTopHbie U NPpaKTHYeCKHe PadoThI, O0bem dopmupyeMble
pa3aeyioB U TeM HHAUBUIYAJbHBII MPOEKT (eciu npedycmompennvt) 4acoB olmme u
npogdeccuoHaJbHbIE
KOMIIETCHIIH U
1 2
3 4
Paznen 1. Pu3uka ¥ MeTObI HAYYHOI'O O3HAHUS
Conep:kaHue y4yeOHOTr0o MaTepHaJia: 2/0
dusuka - Hayka O mpuponae. HayduHble MeTOApI TO3HAHUS OKpY’KalpIiero mmpa. Poib
Tema 1.1 Begenue AKCIIEPUMEHTA U TEOPUH
B TIpollecce MO3HaHMs MPHUPOAbl. DKcIepuMeHT B ¢usuke. MoaenupoBanue (U3NYECKUX .
. OK 03, OK 05; JI.1.-
SIBJICHUM U MPOIIECCOB. 162 M.1.-M.6.-
Hayunsie runoressl. @usnyeckue 3aKoHBl M TEOPHH. [ paHUIBI MPUMEHUMOCTH (HU3HUIECKUX 2 H.l.l,.; P2, HPZL
3aKOHOB. } } TIP23. JIP30
[Tpuntun cootBercTBUs. Pons m Mecto pusuku B (HOpMUPOBAHMH COBPEMEHHOW HAYYHOU ’
KapTUHBI MUDA, B
MIPAKTUYECKOU IeATEITbHOCTH JIFOJICH.
Pa3nen 1. Mexanuka 11/3
Coaep:kaHue y4eOHOIr0 MaTepuaJa:
Tema 2.1. Mexanuueckoe aBmxeHue. OTHOCUTENBHOCTh MEXaHUYEeCKOTo ABMxKeHus. Cuctema oTcyeTa.
Kunematuka TpaekTopus.
[Tepemenienue, CKOpOCTh (CpeaHsIsl CKOPOCTh, MTHOBEHHAsI CKOPOCTh) U YCKOPEHHUE OK 01-OK 07 L1 -
MaTepUaIbHOU TOYKH, UX 1.6 M.1 '_1\;[. 6.:
MIPOEKIIMU HA OCH CUCTEMbl KOOpAUHAT. CII0kKEHUE IEPEMEIICHUI U CII0KEHUE CKOPOCTEH. 2 1 1’ . IP2 HPé’l
PaBHOMEpHOE MPaBHOYCKOPEHHOE NPSIMOJIMHEHHOE ABWKEHHUE. ['padKu 3aBUCHMOCTH ’ JiP53, Hl;3 0 ’

KOOPAMHAT, CKOPOCTH, YCKOPEHUS,ITYTH U MIEPEMEILICHUS MATEPUAIIBHON TOUKH OT BPEMEHH.
CBoOoaHoe najieHre. Y cKopeHue cBOOOIHOTO naaeHus. KpuBoMHEHOE TBI)KEHHE.
JIBIKeHIEe MaTepHAIbLHOM TOUKH M0 OKPYKHOCTH C IIOCTOSIHHOM O MOJYJIIO CKOPOCTBIO.




VYrioBast CKOpOCTb, JIMHEWHas CKOpOCTh. llepuon Y 9acToTa oOpareHus.
LleHTpOCTpEMUTENBHOE YCKOPEHUE

IIpakTH4yecKkue 3aHATHSA

IIpakT4eckue padora

1.I3mepenne MrHOBeHHOM CKOpocTH. M cciienoBaHnE COOTHOIIEHUSI MEXKTY My TAMH,
MIPOMIEHHBIMHU TEJIOM 3a

MOCJIEOBATENIbHBIE PABHBIE MPOMEKYTKH BPEMEHU NPH PABHOYCKOPEHHOM JBH)KEHUU C
HavaJIbHOU

CKOpPOCTBIO, paBHOU HYJ10. M3yueHne IBM)KEHUS IIapyKa B BA3KOM KUIKOCTH. M3yueHune
JBUKEHHS TeJa, OPOIIIEHHOTO TOPU30HTAJIBHO.

2. TexHuuyeckue yCTpoMCTBa M MPAKTUIECKOE MPUMEHEHHE: CITUAOMETP, ABHKCHUE CHAPSIIOB,
LIEMTHbIE UEPEMEHHBIE NTepeaun. TeXHUUeCKrue yCTPOMCTBA U MPAKTUYECKOE TPUMEHEHHUE:
MOJIIUITHUKH, JBUKCHUE

CaMmocTosiTe1bHasi padoTa: yueOHUK,3a0a4H.

Conep:kaHue yueOHOro MaTepuajia

Tema 2.2
JIlnHamuka

IIpunnun otHocurensHOCTH ['ammnes. IlepBwiii 3akoH HproToHa. MHepruanbHbIE CHCTEMBI
orcuera. Macca tena. Cuna. [Ipunnun cynepnosunuu cui. Bropoi 3akoH HeroToHa mis
MaTepuaIbHOU TOUKU B mHepuuaibHoi cucreMe orcuera (MCO). Tperuit 3akon HeroToHna mms
MaTEpHaIbHBIX TOYEK. 3aKOH BCceMUpPHOro TiaroreHus. Cuna tsxectu. IlepBas kocMuyeckas
ckopoctb. Cuna ynpyroctu. 3akoH ['yka. Bec tena. Tpenue. Bunbl Tpenust (okost, CKOJIbXEHU,
kadyeHus1). Cuna tperus. Cyxoe TpeHue. Cuia TpeHUs CKOJIBXKEHUS U CHUJIa TPEHUS IOKOSL.
Koopduument tpenms. Cuna CONpOTHBICHHS TPU JBIKEHHH Tela B IKHIKOCTH WIH
rase.

[ToctynaTtenbHOe W BpallaTeiabHOE JBUKEHHE aOCONIOTHO TBEPAOro Tejna. MOMEHT cuibl
OTHOCHUTEJIBHO ocH BpaweHus. [lnedo cuibl. ¥Ycnosus paBHoBecust TBepaoro Tena B MCO

[IpakTyeckre 3aHsTUS

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

3. Ilpaktuueckue paOoThl: M3yueHue nBKEHUS Opycka MO HAKIOHHOW TUIOCKOCTH TOJ
JICUCTBUEM HECKOJBKUX CHJI. TEeXHHMYEeCKHEe YCTPOMCTBA W MNPAKTHUUYECKOE MNPUMEHEHHE:
MOAIIMITHUKY, ABHKEHHUE UCKYCCTBEHHBIX CIYTHHUKOB
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CaMmocTosiTe1bHasi padoTa: yueOHUK,3a0a4H.

1
Conep:xanue y4eOHOro MaTepuasia
Tema 2.3 Mexannyeckast pabota u MomHoCTb. Kunernueckas sHeprus. [loTeHnuanbHas sHeprusi. 3aKoH
3aKOHBI COXpaHeHHUs! COXpaHEHMs MEXaHW4YecKoi sHepruu. PaboTa cuibl TSDKECTH U cuitbl yripyrocTty. [Ipumenenue
3aKOHOB coxpaHeHus. Vcmosnb3oBaHHME 3aKOHOB MEXAHMKH Jii OOBSICHEHUS JIBUYKEHUS
HEOECHBIX TeNl W JUId Pa3BUTUS KOCMHUYECKUX HCCIEIOBAHUN, TpaHHULbI MPUMEHUMOCTH
KJIaCCMYECKOM MexaHUKU. VMIynbc maTepuanbHOM TOUKH (Tena), CUCTEMbl MaTepHabHBIX
TO4YeK. MIMITy1bC CHIIBI M N3MEHEHUE UMITYJIbCA TeNA. 3aKOH COXPAHEHUs UMITyJIbca. PeakTuBHOE ) OK 01-OK 07; JI.1.-
newxkenue. Pabora cumbel. MomrHoCcTh cuiibl. KuHeTHdeckass sHeprusi MaTepuaabHOM TOUYKH. J1.6.; M.1.-M.6.;
Teopema 00 M3MEHEHUU KMHETHYecKOW >Hepruu. IloreHumansHas sHeprus. IlorennmanbHas I1.1.1.; JIP2, JIP4,
SHeprust ympyro aepopmupoBaHHOW mnpykuHbl. lloTeHuumanbHas sHeprus Tena BOJIU3U JIP23, JIP30
noBepxHocTd 3emiu. [loTeHuuanbHble M HENOTEHUMalbHble CcuWibl. CBA3b  PabOTHI
HENOTEHUHUAIbHBIX CHUJI C U3MEHEHUEM MEXaHUYECKOW 3HEpPruu
CUCTEMBI TeJl. YIIPYTUe U HEYNPYTUE CTOJIKHOBEHMSI
[IpakTuueckue 3aHsATHS OK 01-OK 07; JI.1.-
) JI.6.; M.1.-M..6.;
I1.1.1.; JIP2, JIP4,
JIP23, JIP30
IIpakTHyeckas padora
4.M3y4eHue cBsI3U CKOPOCTEH Tell Ipu HeynpyroMm yaape. MccnenoBanue cBsi3u pabOThI CHITBI
C UI3MEHEHUEM MEXaHUYeCKON SHEPIUH Tela.
5. TexHuuecKkne ycTporucTBa U MPAKTUYECKOE IPUMEHEHNE: BOJOMET, KOTIEP, NPY>KUHHBIH
MIUCTOJIET, IBUKEHHE UCKYCCTBEHHBIX CITyTHUKOB U PaKeT.
CamocTtosiTeibHast padoTa:
y4eOHUK,3a/1a4H. 1
Pa3nea 3.MoaekyasipHasi pu3nka 1 TEpMOIHHAMHUKA 11/3
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Tema 3.1

OcHoOBBI
MOJIEKYJISIPHO-
KHHETH4YeCKOIl Teopun
ra3oB

Conep:kaHue MmaTepuaJja

OcHOBHBIE TOJIOKEHUSI MOJEKYJISIPHO-KMHETUYECKOW TEOPUU U UX OMBITHOE O00OOCHOBAaHME.
bpoynoBckoe maBwxkenue. [Quddysusa. Xapakrep ABWKCHUS €W B3aUMOACHCTBHS YaCTHIL
BellecTBa. MoJenu CTPOEHUs Ta30B, JKUIKOCTEH M TBEPIBIX Tel U OOBSICHEHHE CBOMCTB
BEILIECTBA HAa OCHOBE ATUX Mojelieil. Macca u pasmepsl MoJieKyls. KoianuecTBo BemiecTsa.
IlocTostnnass ABorajgpo. TemoBoe paBHOBecue. Temmepatypa u ee usaMepenue. Illkana
temneparyp Llenscus. Mopens upeanpHoro raza. OCHOBHOE YpaBHEHUE MOJIEKYJISIPHO-
KMHETUYECKOM TEeOpUM HIEaNbHOTO Tra3a. AOCONIOTHAs TeMiepaTypa Kak Mepa cpenHei
KMHETUYECKON DHEPruu TEIUIOBOTO JBMKeHUs 4actul] ra3a. lllkama temneparyp KenbBuHa.
["azoBbie 3akoHbBI. YpaBHeHue MenaeneeBa- Knanelipona. 3akon JlansToHa. M3omponeccsl B
WJICaIbHOM Ta3e C MOCTOSIHHBIM KOJIMYECTBOM BEILECTBA.

['padmyeckoe mpeacTaBIeHHE H30MPOIIECCOB: U30TEpMa, U30X0pa, n306apa

[IpakTryeckre 3aHsTUS

IIpakTyeckas padora

6./3Mepenue Macchl BO3ayxa KJIacCHOM koMHaTe. MccienoBanue 3aBUCUMOCTH MEKITY
rapamMeTpamMu COCTOSIHUSL Pa3peKeHHOro ra3a. TeXHUYecKue yCTpOruCTBa U MPAKTHUECKOe
MIpUMEHEHUE: TEPMOMETP, OapoMeTp

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

JlabopaTopHble padoThI:
1. Wzyuenue uzobapHOro mporecca (ombITHas MpoBepka 3akoHa [eit-Jltoccaka, boitnsa -
Mapuorra)

CamocTosiTe1bHasi padoTa: yueOHUK,3a0a4H.

Tema 3.2
OcHOBBI
TePMOIMHAMHUKH

BuyTtpennsist sneprus. Pabota u teronepenaya. KonuyectBo TernoTsl. Y paBHeHHE
TeryioBoro Oananca. [lepoe Havanmo TepMoaguHaMUKH. AnrabdaTHbI nporiecc. Bropoe Hawano
tepmoauHamuku. Ternnossle apuratenu. KI1/] remnoBoro asurarens. OxpaHa IpUpoObL.
TepmonnHamuueckas cucteMa. BHyTpeHHSs1 SHEPTUs TEPMOANHAMUYECKON CUCTEMBI U
crocoOsbl ee u3MeHneHus. KonndectBo TernoTsl v pabota. BHyTpeHH:s HEprsi 0IHOATOMHOTO
UJeaNnbHOro ra3a. Buasl Teronepenadu: TEIUIONPOBOIHOCTh, KOHBEKIUS, U3TyUYECHHE.

VY nenbHas TEMIOEMKOCTDH BenlecTBa. KomuuecTBo TemoTsl npu Temionepenaaye. [lonsrue 06
aguabaTHOM mporiecce. [lepBrlii 3aK0H TepMoauHAMUKH. [I[puMeHeHe mepBoro 3akoHa
TEPMOJIMHAMMKH K n3onporeccam. ['paduueckas mHTEpnperanus paboTsl ra3a. Bropoii 3akoH

OK 01-OK 07; JI.1.-
JI1.6.; M.1.-M..6.;
I1.1.1.; JIP2, JIP4,
JIP23, JIP30
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TepMoauHaMHUKU. HeoOpaTuMOCTh TpoleccoB B mpupoje. TerioBble MalIuHBL
[TpuHuMnbl AeicTBUS TeIIOBBIX MamuH. [IpeoOpa3oBaHus SHEPTrUU B TEIJIOBBIX MalIMHAX.
KoadduimenT mone3Horo aeicTBus

teroBoi MammmHbL. [{ukin KapHo u ero koahpuiueHT noae3Horo 1 eHCTBUs. DKOJIOTHISCKHE
MPOOJIEMBI TEIIIOPHEPTEeTUKU. TeXHUYECKHE YCTPONCTBA U MPAKTUIECKOE TPUMEHEHHE:
JIBUTATENIb BHYTPEHHETO CropaHusi, ObITOBOM XOJIOAWILHUK, KOHAUIILOHED

Jlaboparopnas padoTa
2. I3amepeHue yIelbHON TeII0eMKOCTH

CamocrosiTesibHasi padoTa:yueOHUK,3a0a9H.

Tema 3.3

ArperaTHbie
COCTOSIHMS BellecTBa U
(¢azoBble nepexoabl

Conep:kaHue yueOHOr0o MaTepuajia

[TapooOpa3oBanre U KoHAcHCanus. Mcmapenue u kumeHue. AOCONIOTHAS M OTHOCHTEIbHAS
BJIQKHOCTh BO3ayxa. HacklleHHbIl map. YaenbHas TEIioTa mapooOpa3oBaHusi. 3aBUCHMOCTD
TEMIIEpaTypbl KUIIEHUS OT AaBicHus. TBepmoe Temo. Kpucraminueckue u amopdHBIE Teja.
AHnzorponusi CcBOWCTB KpucTayuioB. JKuakue kpucramwibl. CoBpeMEHHBIE MaTepHallbl.
[InaBaeHMe W KpUCTAUIM3ALUA. YIC/IbHAS TEIUIOTA IUIABJICHHS.

CyOauMarus. Y paBHEHHE TEIIOBOTO OalaHca

JlaGopaTopHble padoThbI:
2. OmnpeneneHue BIaXXHOCTU BO3AyXa.

IIpakTHyeckas padora

7 IlpakTryeckas padora: TexHH4YECKHE yCTPOICTBA U MPAKTHYECKOE TPUMEHEHHE: TUTPOMETP
H IICUXPOMETP, KAJTIOPUMETP, TEXHOJIOTHUU MMOJTYUCHHA COBPCMCHHBIX MAaTCPUAJIOB, B TOM YHUCJIC
HaHOMAaTEepHUaJIOB, U HAHOTEXHOJIOTHU

CamocrosiTeibHas padoTa: yueOHHK,3aJauH.

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

Paznen 4. DiiekTpoauHaMHuKa

27/3

Tema 4.1
DIIeKTpOCTaTHKa

Conep:kaHue yueOHOr0o MaTepuajia

9J'IeKT]3PI3aI_II/I$I TCII. QHCKTDI/I“IGCKI/Iﬁ 3apsana. I[Ba BuJa SJICKTPUYCCKHUX 3apsad0B. HDOBO,Z[HI/IKI/I,

10

OK 01-OK 07; JI.1.-
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JUDJIEKTPUKA M TOJIYIPOBOJAHMKH. 3aKOH  COXPAHEHHs  DIIEKTPUYECKOro  3apsja.
B3aumoneiictBue 3apsanoB. 3akoH Kynona. TodedHbli SEKTPUYECKUM 3apsia. DIEKTPUIECKOe
nosie. HanpsikeHHOCTB JIEKTPUYECKOro 1ostst. [IpuHIuI cyneprno3unuy 3JIEKTPUIECKUX TOJICH.
JIuHNKM HanNpsSHKEHHOCTH JIIeKTpUYeckoro mnoss. PaboTra cui 37meKTpoCcTaTUYecKOro IOJs.
[Torenuuan. PasHocte moreHnuanoB. [IpoBOJHMKH M JUAJIEKTPUKU B 3JIEKTPOCTATHUECKOM
nosie. Jlusnekrpruyeckasl MPpOHUIAEMOCTb. DJIEKTPOEeMKOCTb. KoHaeHcaTop. DIEKTPOEMKOCTh
IJIOCKOT0 KOH/IEHCATOpa. DHEPrusl 3apsLKEHHOT0 KOHIEHCATOopa.

HpaKTI/ILIeCKI/Ie 3aHATUA

[TpakTrueckas padora

8.M3mepeHne 3JIeKTPOEMKOCTH KOHJAEHcATopa. TeXHUYECKHE YCTPOMCTBA M MPaKTUYECKOe
MPUMEHEHHUE: DJIEKTPOCKOI, BJIEKTPOMETpP, OSJICKTPOCTaTHYECKas 3alluTa, 3a3€MJICHUE
AJICKTPONPUOOPOB, KOHJACHCATOP, KOIIMPOBAIbHBIN aIIapaT, CTPYHHBIN IPHHTED

JlaGopaTopHbie padoThbI:
3. OnpeneneHue 3IEKTPOEMKOCTH KOHJICHCATOPa

JI1.6.; M.1.-M..6.;
I1.1.1.; JIP2, JIP4,
JIP23, JIP30

CaMocTosiTeibHasi padoTa: yueOHUK, U300pa3uTh rpaduuecky KapTHUHBI JTEKTPUUECKUX
IIOJIEH Pa3JINYHBIX CUCTEM 3apsI0B

Tema 4.2

3aKOHBI IOCTOSTHHOT O
TOKA. DJIEKTPUYeCKHii
TOK B Pa3JIMYHBIX
cpeaax

Conep:kaHue y4eOHOro MaTepuaia:

DNEeKTPUUECKUN TOK. Y CIIOBHUS CYIIECTBOBAHUS JIEKTPUUYECKOro Toka. Mcrounuku Toka. Cuiia
toka. [locrosnnwiii Tok. Hampspkenue. 3akoH Oma g ydacTkKa LEMH. DJIEKTPUUYECKOE
CONPOTHUBIICHUE. YJIeJIbHOE CONpPOTUBIEHUE BelecTBa. llocienoBarenbHoe, MapajieibHOE,
CMEIIaHHOE COeMHEHUE MTPOBOHUKOB. PaboTa anexkTpuieckoro Toka. 3akon Jlxoys-Jlenna.
MONIHOCTD AJIEKTPUUECKOTO TOKA. DJIEKTPOJBIIKYIIAs CUJIa U BHYTPEHHEE COMPOTUBIICHUE
HUCTOYHHMKA TOKa. 3akoH Oma s TOJIHOM (3aMKHYTOH) anekTpudeckoi menu. KopoTkoe
3aMbIKaHUE. DJIEKTPOHHASI TPOBOJUMOCTh TBEPJIBIX METAIOB. 3aBUCUMOCTb COMPOTUBIICHUS
METAJJIOB OT TemIiepaTrypbl. CBEpXIPOBOAUMOCTb. DJIEKTPUUYECKUN TOK B Bakyyme. CBoicTBa
ANEKTPOHHBIX MydkoB. [lomynpoBomnuku. CoOOCTBEHHAass W TPHUMECHAs MPOBOANMOCTH
MOJTYTIpOBOTHUKOB. CBOMCTBA p-n- niepexoa. [1omynpoBoHUKOBEIE TPHUOOPHL. DIEKTPUICCKUIH
TOK B PAacTBOpax M paciulaBaX 3JIEKTPOIUTOB. IJIEKTPOJUTUYECKAS  JIUCCOLMALIUS.
ONEKTPONIN3. ODJEKTPUYECKHI TOK B razax. CaMOCTOATENbHBII M HECAMOCTOSITEIbHBIN
paspsia. Momaus. [Tnazma”

13

OK 01-OK 07; JI.1.-
JI1.6.; M.1.-M..6.;
I1.1.1.; JIP2, JIP4,
JIP23, JIP30
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ITpakTHYECKHE 3aHITHS

9. IlpakTuueckas pabora: TexHruueckue ycTpoicTBa U MPaKTUIECKOE MPUMEHEHHUE: aMIIepMETP,
BOJIBTMETD, peocrar, HMCTOYHHUKHU TOKa, AJIEKTPOHArpeBaTEIbHBIC puOOpHI,

AIIEKTPOOCBETUTENBHBIE TPUOOPHI, TEPMOMETP CONPOTUBICHUS, BAKYYMHBIN AUO, TEPMUCTOPHI !
1 HOTOPE3UCTOPHI, TOTYIIPOBOTHUKOBBIN MO/, TAJTbBAHUKA
CaMocTosiTe1bHasi paboTa: yueOHUK, 3a/1a41 )
JlaGopaTopHbie padoTHI: 1
4. I3yueHne cMEenIaHHOIO COSIMHEHUS PE3UCTOPOB.
I cemectp:
MaKCHUMAaJIbHAsl HATPY3Ka: 60
Oobs13aTesbHAsI HATPY3KA: 51
Jleknuu: 37
JadopaTopHbIe 3aHATHS: 6
IMpakTHyeckne padoThl 8
CamocTosiTeJibHasi padoTa 9
IIpoMekyTOUHAA aTTECTAIHUS: 15
10/2
Tema 4.3 [TocrositHHBIE MarHuTEL. B3aumonelcTBUE MOCTOSIHHBIX MAarHUTOB. MarHutHoe nose. Bekrop
MarnuTtHoe moJie MAarHUTHOM WHAYKIUU. [IpUHIUI Cynepno3vWiMy MAarHUTHBIX MoJied. JIMHUKM MarHuTHOU
ONEeKTpOMarHuTHas uHAyKuuy. KapTrHa TUHUN MarHUTHOW MHIYKIMH I10JIS ITOCTOSHHBIX MarHMTOB. MarHutHoe
WHTyKIHS 1oJIe MPOBOJIHUKA C TOKOM. KapTuHa TMHUN WHIYKIIMA MarHUTHOTO TOJISl IJIMHHOTO MPSIMOTO OK 01-OK 07; JI.1.-
IIPOBOJIHMKA M 3aMKHYTOI'O KOJIBLIEBOI'O IPOBOJHHMKA, KaTYIWIKU ¢ TOkoM. OmbIT Opcrena. 4 JI.6.; M.1.-M.6.;
B3aumoneiictBrue mpoBoAHUKOB ¢ TokoM. Cuia Amrmepa, ee Moayiab U HampaBieHue. Cuia I1.1.1.; JIP2, JIP4,
Jlopenua, ee Moaynp W HampaBieHHE. JBUKEHHE 3apsyKEHHOM 4YacTULbBl B OJHOPOJIHOM JIP23, JIP30

MarHuTHOM Tone. PabGora cunbl Jlopenna. SIBieHue 3ieKTpOMarHUTHOM WHAYKIUH. [ToTok
BEKTOpa MAarHUTHOM MHAYKIIUHU. DJIEKTPOABUKYIIAS CHIIA MHAYKIIMH. 3aKOH JIEKTPOMArHUTHOMN
nHaykiun Papanes. BuxpeBoe sinekTpudeckoe 1mosie. DICKTPOABIDKYINAS CHIIA WHIYKIIUU B
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MIPOBOJIHUKE, JBIXKYILIEMCS MMOCTYNAaTeIbHO B OJHOPOAHOM  MarHuTHoM mojie.  [IpaBuiio
Jlennia. MHIyKTUBHOCTH. SIBJ€HHME CAMOMHIYKIIMH.

DNEKTPOABMKYINAST CUJIa CAMOMHAYKIMU. DHEPryus MarHUTHOTO TOJI KaTyIIKA C TOKOM.
DJIEKTPOMArHUTHOE IT0JIC

10.IIpaktiueckass pabora: TexHWYeckwe yCTPOHMCTBA M NPAKTUYECKOE TMPUMEHEHUE:
IIOCTOSIHHBIE MAarHWTBI, JIEKTPOMAarHUThl, JIEKTPOJBUIaTeNlb, YCKOPUTENIN 3JIEMEHTapHBIX
YacCTUll, UHAYKIMOHHAS 11€Yb

JlabopatopHble 3aHATHS

JlaGopaTtopnast pabota 12. MccnenoBanue nqeicTBUS MOCTOSIHHOTO MarHUTa Ha PaMKy ¢
TOKOM.

JlabopaTopras pabora 13. V3ydeHne SBICHHS DIEKTPOMAarHUTHON MHIYKITHS

CamocTosiTeJibHAsI padoTa: YUeOHHUK, 3a/1a41

Pa3gea 5. Kojedanusi 1 BOJIHEI

12/4

Tema 5.1
MexanuuecKkue 1
3JIEKTPOMATHUTHbIE
KoJIeOaHus

KonebarenbHas cucrema. CBOOOAHBIE MeXaHWYecKHe Konebanus. ['apmonndeckue
koneOanus. [lepuon, gactorta, ammutyaa u dasa konedanuid. [IpyKUHHBIA MasTHHK.
MaremaTHueckuii MasiTHUK. Y paBHEHUE rapMOHUYecKHX Konebanuil. [IpeBpaenue sHeprun
npu rapMoHu4eckux konebanusx. Konedarenbuoiit KOHTYp. CBOOOIHBIE 371€KTPOMArHUTHBIE
KoJIeOaHuUs B MICAIBHOM KOJIe0aTeIbHOM KOHTYpe. AHAIOTUS MEXKAY MEXaHUYECKUMH U
AJIEKTPOMArHUTHBIMU KoJieObanusmMu. @opmyna TomcoHa. 3aKOH COXpaHEHHS SHEPTHH B
uzieaIbHOM KojeOaTenbHOM KOHTYype. [IpencTaBienue o 3aTyXalonmx KojJeOaHusX.
BoinykneHHble MexaHndeckue konebanus. Pesonanc. BeiHyX/1eHHBIE 3I€KTPOMarHuTHbIE
kosiebanus. [lepemennslii Tok. CHHYCOMIANBHBINA IEPEMEHHbIH TOK. MOLTHOCTh TEPEMEHHOT0
TOKa. AMIUTUTYAHOE U JCHCTBYIOIIEE 3HAUCHNUE CUJIBI TOKA U HampspKeHus. TpaHchopmartop.
[Tpon3BoaCTBO, NIepeadya U NOTPeOICHUE NEKTPHUUECKON FIHEPTUU. DKOJIOTHUECKUE PUCKU
IIPU IPOU3BOJICTBE JIEKTPUUYECKON dHEPrun. KyapTypa ncrnonb30BaHus dJEKTPOIHEPTUU B
[MOBCEAHEBHOW KU3HHU

IpakTnyeckas padora
11. [IpakTrueckas paboTa: TexHUUECKHE YCTPOICTBA U MIPAKTHYECKOE IPUMEHEHHE!
NIEKTPUYECKUI 3BOHOK, TCHEPATOP IIEPEMEHHOIO TOKA, JINHUU JIEKTpoIIepeiay

JlabopaTopnasi paGora
JIabopartopHnas padota 7. MccnenoBanue 3aBUCIMOCTH ITEPUOIa MAJIBIX KOJIEOAHUH Tpy3a Ha
HUTH OT JJIMHBI HUTU M MacChl TPy3a.

OK 01-OK 07; JI.1.-
JI1.6.; M.1.-M..6.;
I1.1.1.; JIP2, JIP4,
JIP23, JIP30
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Jlaboparopnasi pabora 8. MccienoBaHue mMepeMEHHOIO TOKAa B LIEMH U3 MOCJIEIOBATEIBHO
COCJIMHEHHBIX KOHCHCATOPA, KaTYIIKU M PE3UCTOpa

CamocrosiTeibHas padoTa: yueOHUK, 3a0a4n

Tema 5.2
Mexanuueckne u
3JIEKTPOMATHUTHBIE
BOJIHBI

Mexanudeckue BOJIHBI, YCIOBUsl pacnpoctpaneHus. [lepuoa. CrkopocThk pacnpocTpaHEHUS U
JnmuHa BonHbL. [lomepeuHble W mpoaonbHBIE BOJHBL MHTepdepeHuus U  audpaxius
MexXaHW4YeCKuX BOJH. 3ByK. CkopocTh 3ByKa. ' poMkocTh 3Byka. Bricota ToHa. TemOp 3ByKa.
DNEeKTpOMarHUTHbIE BOJHBL. YCJIOBHS M3JyY€HHs SJIEKTPOMArHUTHBIX BOJH. B3aumuHas
opuenranus BektopoB E, B, v B anexrpomaruutHoi BojHE. CBOMCTBA 3JIEKTPOMArHUTHBIX
BOJIH: OTpaX€HUE, MpelomiieHue, mnomispusamnus, audpakuus, unrepdpeperuns. CKOPOCTbH
3MeKTpOMarHuTHHIX BOJH. [1Ikana anekTpoMarHuTHEIX BOJIH. [I[puMeHeHne 31eKTpOMarHUTHBIX
BOJIH B

TEeXHHUKE U OBITY. [[pHHIAITEI paauoCBsI3u U TeNeBUICHUS. Panookanus. DIeKTpoOMarHuTHOE
3arpsi3HEHUE OKPYXKAIOLIEH Cpebl

IIpakTHyeckas padora

12. TexHMUECKUE YCTPOICTBA U TPAKTUIECKOE MPUMEHEHHE: MYy3bIKaJIbHbIE HHCTPYMEHTBHI,
yJIBTPa3BYKOBas JMArHOCTHKA B TEXHUKE U MEIULIUHE, pajiap, paAuoNpUEMHUK, TEIEBU30D,
anTeHHa, renedon, CBU-neun

CaMocTosiTeibHasi padoTa: yueOHUK, U300pa3uTh MOAPOOHYIO CXEMY PaTUOCBSA3H WIIH
M3TOTOBUTH MOJIENb MPOCTENUIIETO pagOPUEMHHKA.

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

Pa3pea 5. OnTuka

13/2

Tema 5.1
Onruka

I'eomeTrpuueckas ontuka. [IpsmonuHeitHoe pacipocTpaHEHHE CBETA B OJTHOPOIHOM cpene.
Jlyu cBeta. Toueunslit ICTOYHUK cBeTa. OTpaskeHue cBeTa. 3aKOHbI OTPAKEHUS CBETA.
[TocTpoenne nzo0pakeHuii B IuIockoM 3epkaiie. [Ipenomienne cBeta. 3aKOHbI IPETOMIICHUS
cBeTa. AOCOIIIOTHBIN MOKa3aTens npeaomiieHus. [lonHoe BHyTpeHHee OTpasKeHue.
IIpenenbHbIi Yol NOJHOTO BHYTPEHHETr0 oTpaxkeHus. Jlucnepcus ceeta. ClI0KHBII cocTaB
oenoro ceera. I[Bet. CoOuparomue u paccenBaromue JuH3b1. ToHkas mra3a. DoKycHOE
paccTosiHie M ONTHYecKasl Cuila TOHKOM JuH3bL. [locTpoenue n3o0paxxeHuil B coOMparommx u
paccenBaronux JHMH3aX. Popmysia TOHKOM JIMH3BL. Y BeIMUYEHUE, JaBaemoe JUH30u. [Ipenernst
NPUMEHUMOCTH T€OMeTpHUecKoil onTuku. BomHoBas ontuka. UnTepdepenus ceera.
KorepenTHble HCTOYHHUKU. Y cJI0BUSI HAOIIOACHHSI MAKCUMYMOB 1 MUHUMYMOB B

OK 01-OK 05; JI.1.-
J1.6.; M.1.-M..6.;
I1.1.1.; JIP2, JIP4,
JIP23, JIP30
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UHTEPPEPEHIIMOHHON KapTHHE OT JBYX CHH(A3HBIX KOTEPEHTHBIX UCTOYHUKOB. [ludpakius
ceta. JludpakronHas pemerka. Y cioBiUe HaOMIOACHUS TTIaBHBIX MAaKCUMYMOB IIPH NAJCHUN
MOHOXPOMATHYECKOTO CBETA Ha TM(PAKIMOHHYIO pemieTky. [Tonspusanus ceera

IMpakTn4yeckue padboThbI:

13.HaGntonenue aucnepcuu CBeTa.

14. Texuudyeckue yCTpOHCTBA U MPAKTUYECKOE MPUMEHEHHE: OUKH, JTyIa, poToanmnapar,
HpOGKHHOHHBIfI arrmapar, MUKpPOCKOII, TCJICCKOII, BOJIOKOHHAA OIITHKA, lII/I(bpaKIII/IOHHaﬂ
pelieTka, noJsiPou/I, TeJIECKOI

JlaGopatopHnas padora 9. Onpenenenue mokaaTels IPeTOMICHHUS CTEKIA.

Jlaboparopnas padota 10. MccnenoBanue cBOWCTB U300pakeHUI B TMH3AX.

Jlaboparopuas padota 11. HaGmronenne aucriepcun cBeta

JlaGopatopHas pabota 12. Onpenenenue AITUHBI CBETOBOM BOJIHBI € TOMOIIBIO AU(PAKIIMOHHON
PELIETKY.

JlaGopatopHas padora 13. HaOiroeHue CIUIOMIHOTO U JIMHEHYaTOro CIIEKTPOB.

CamocTosiTe/ibHasi padoThl: YUeOHUK, 3a/1a41

Pa3nen 6. OcHOBBI crIeIHAJIBLHON TEOPUMH OTHOCUTEIBLHOCTH

Tema 6.3

OcHOBBI ClIeHAJTLHOM
TeopuH
OTHOCHTEJIbHOCTH

FpaHI/II_ILI NIPpUMCHUMOCTHU KJaCCHUYECKOM MEXaHHUKHU. HOCTynaTH CHeHHaHLHOﬁ TEOpUn
OTHOCUTCJIbBHOCTU: HWHBAPUAHTHOCTL MOAYJA CKOPOCTH CBE€Ta B BaKyyMe€, MPHUHOUIL
OTHOCHUTEIBbHOCTH OiHITEeHHAa. OTHOCUTEIBHOCTh OITHOBPEMCHHOCTH. 3aMCI[J'IeHI/IC BpPEMCHU
U COKpall€HUC OJINHBI. 3Heprns[ n HUMITYJIbC peHﬂTHBHCTCKOﬁ HYaCTHIIHI. CBs3p Maccel C
3HeereI>’I 1 UMITYJIbCOM pCHHTHBHCTCKOﬁ HqaCTUIIbI. 3Hepr1/m ITOKO4I.

OK 01-OK 05; JI.1.-
J1.6.; M.1.-M..6.;
I1.1.1.; JIP2, JIP4,
JIP23, JIP30

Paznen 7. KBanroBasi pusuka

7/2

Tema 7.1
DJIeMEHThI
KBAHTOBOH OIITHKH

®otonbl. ®opmyaa I[liianka cBsA3M IHepPruv (POTOHA € €ro YacTOTOM. DHEPTHUS U UMITYJIbC
¢orona. OtkpeiTue U wuccienoanue ¢orodpdexra. Ombitet A.I'. CroneroBa. 3aKOHBI
dbotoaddekra. YpaBuenne DitnmreitHa aisa pororddexra. "KpacHas rpanuna” horosrddekra.
Hasnenue cera. OnbiTel [1.H. JIeOeneBa. Xumuueckoe « KBaHTOBasi ONTHKAY.

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

Tema 7.2
Crtpoenne aToma

Mopnenb atoma Tomcona. OnbiTel Pezepdopaa o paccessHuto -dactuil. [lnanerapras Moeinsb
aroma. IToctynarel bopa. M3nydenue u morjoiieHre GOTOHOB MPH MEepex0Jie aTOMa ¢ OJJHOTO

OK 01-OK 07; JI.1.-
JI1.6.; M.1.-M..6.;
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YpOBHsI 3Hepruu Ha Japyroi. Bunel cnektpoB. CriekTp ypoBHEH 3HEpruM atoma BOAOPOAA.
BonnoBeie cBoiictBa yactuil. Bonnbl ge bpoiing. KopryckylisipHO-BOJHOBOW IyasiM3M.
CrioHTaHHOE ¥ BBIHYXJIEHHOE n3imydeHue. udpaxius 3J1eKTpOHOB B KpUCTAIIaX. Y CTPOHCTBO
W nOpuHIUO paboTel jda3epa. CHOHTaAaHHOE M BBIHYXKICHHOE H3JIy4YeHHE. TeXHUYECKUe
YCTpOICTBAa M TNPAKTUYECKOE NPHUMEHEHHUE: CIEKTPalbHBIA aHaau3 (CIEKTPOCKOI), jas3ep,
KBAHTOBBEIM KOMIILIOTED

JlaGopaTopHble 3aHATHS
JlaboparopHnas padora 14. HaGnrogeHue nuHeHyaToro CekTpa

I1.1.1.; JIP2, JIP4,
JIP23, JIP30, IIK 1.1,
IIK 2.2

Tema 7.3
ATOMHOE s1ApO

OKCIEPUMEHTHI, JOKa3bIBAIOIINE CIOXKHOCTh CTPOCHUS sAnpa. OTKpPHITUE PaTUOAKTUBHOCTH.
OnwiTel  Pesepdopma mo ompeneseHrio coctaBa paJHOaKTUBHOTO w3nydeHus. CBOWCTBa
anbda-, Oera-, ramMma- u3Ty4yeHHUs. BiusHUe pagUOAaKTHUBHOCTH HA KHUBBIE OPraHU3MBIL.
OtkpeiTHE TIpoTOHA W HelTpoHa. HykionHas monens siapa ['eitzenOepra-lMBanenko. 3apsin
snapa. MaccoBoe uucio sapa. M3oromnbl. Anbda-pacnaj. DIEKTPOHHBIN U TO3UTPOHHBINA OeTa-
pacmnaz. 'amma-usnydenue. 3aKoH paJuoaKTUBHOTO pacmaaa. DHEPrus CBsI3U HyKJIOHOB B SIIpE.
Snepubie cunbl. Jledekt Macchl sapa. Snepusie peaknuu. [eneHue u cuate3 saep. SnepHsid
peaktop. TepmosimepHbiii cuHTe3. [IpoOieMbl W TEPCIEKTUBBI  SAECPHONH IHEPTETHUKH.
OKOJIOTUYECKUE AaCMEKThl SAEPHOM SHEPreTHUKU. OJeMEHTapHble dYacTulbl. OTKpbITHE
MO3UTPOHA. MeTo/1bl HAaOIIOICHUS U PETUCTPAIIUU DJIEMEHTAPHBIX YyacTull. DyHIaMeHTaTbHbBIE
B3aUMOICHCTBUA. EAMHCTBO u3nuecKoil KapTHHBI

Mupa

IIpakTHyeckue padoThI:

15.MccnenoBanne TpeKOB YacTHI (TI0 TOTOBBIM (OTOrpadusm).

16.Texandyeckrne yCTpoCTBa M MPAKTUYECKOE NMPUMEHEHHEe: (HOTOdIEMEHT, (POTOAATUHK,
COJIHEYHasi Oarapest, CBEeTOHMOI, CIIEKTPOCKOTL, JIa3ep, KBAHTOBBIH KOMITBIOTED, T03UMETD,
KaMepa BuibcoHa, sSepHBIM peakTop, aToMHAs boMba

CamocrosiTeibHasi pad0oTa: yueOHNK, 3a1a4K

II cemecTp:

MaKCHMaJIbHasi Harpy3Ka:

84

o0s13aTesIbHASI HATPY3Ka:

44

Jleknuu:

16
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J1a00paTOPHbIE PA0OTHI: 20
IIpakTHyecKkue padoThbl 8

CamocrosiTesibHasi padoTa 10

ITpome:kyTOUHas aTTecTauusl (AK3aMeH) 15

3aroxa:

MAaKCHUMAJIbLHASI HATPY3KAa: 144

O0si3aTejibHasi Harpy3ka: 95

Jleknuu: 53

JlabopaTopHblie padoThI: 26

IIpakTuyeckue padoThI: 16

CamocrosTenbHas padora 19

IIpomeskyTounasi arrecTanus (IK3aMeH) 30
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3. YCJIOBHUSA PEAJIM3AILIMU YYEFHOM JUCIUILIUHBI

3.1. TpeOoBaHMSA K MUHMMAJIbHOMY MAaTEPHAJIbHO-TEXHUYECKOMY 00eCIe4YeHH 0

Peanuzaumst mporpamMmel JAMCHMIUIMHBI TpeOyeT HalIWyusi y4eOHOro kaOuHeTa
bu3uku.O60pyaoBaHKEe yueOHOro KabuHeTa (Ha OCHOBaHMM mpukasa ot 23 asrycra 2021
r.Ne 590 «O0 yTBep:KI€HUH MEPEUHS CPEJICTB 00YUEHUS U BOCIIUTAHUA...»):

1. [Hudposas nadboparopus o GU3UKE s YIUTEIS;

2 [Hudporas naboparopusi 1o GuU3MKe 11 YICHUKA;

3 Becbl TexHnueckue ¢ pa3sHOBECAMU;

4.  KomruiexT ams 1abopaTOpHOro MpakTUKyMa 110 ONTHKE;

5 KommuiekT 111 1abopaTopHOTro MpakTHKyMa [0 MEXaHUKE;

6 Kommekt 1151 1abopaTopHOro MpakTUKyMa Mo MOJIEKYJISIPHON (DU3HKE U
TEPMOANHAMUKH;

7. KowmmekT mys 1abopaTopHOTo MpakKTHKyMa 10 3JICKTPUIECTBY (C TEHEPATOPOM);
8.  Kowmruiekt it u3y4eHusi BO30OHOBIISIEMbIX HCTOYHUKOB YHEPTHH (COTHEYHOM,
BETPOBOI SHEPTUHU, OMO-, MEXaHHUECKON M TEPMOIICKTPUUISCKON SHEPTETUKH );

9. AmriepMeTp J1ab0paTOPHBIN;

10. BombpT™meTp 1a060paTOPHBIA,

11. Konopumerp ¢ HAOOPOM KATOPUMETPUUYECKHX TE,

12. Tepmometp 1a00paTOPHBIN;

13.  KowmruiekT s u3y4eHHs OCHOB MEXaHUKH, THEBMATUKH U BO30OOHOBIISIEMBIX
VMCTOYHUKOB DHEPIUH;

14. bapomeTp-aHepous;

15. biok nuTaHus perynpyemblil;

16. Be0-xaMepa Ha NOJBHKHOM IITATHBE;

17. Buneokamepa it pabOThI C ONTUYECKUMH NPUOOpaMH;

18. T'enepartop 3BYKOBOIi;

19. Turpometp (TIcUxXpomeTp);

20. I'py3 HaOOpHBIL;

21. JluHaMOMETp JEMOHCTPAIlMOHHBIN;

22.  KOMIUIEKT NOCY/Ibl AEMOHCTPALIMOHHOMN C MIPUHAJICKHOCTSIMH;
23.  MaHoMeTp KUIKOCTHON JEMOHCTPAMOHHBIN;

24. MeTp IEMOHCTPAIMOHHBIM;

25.  MukKpoCKOI AEMOHCTPALOHHBIM;

26. Hacoc BakyyMHbIii KOMOBCKOTO;

27. CTONUK NOIbEMHBIN;

28. IllratuB neMOHCTPAIMOHHBIN (DU3UUECKUIL;

29.  DIeKTpOIUINTKA;

30. HabGop neMOHCTpalMOHHBIN 110 MEXaHUUECKUM SIBIICHUSM;
31. Habop nemMoHCTpallMOHHBIN 110 JUHAMUKE BpaIlaTeIbHOTO
JBUKCHUS

32. Habop 1eMOHCTpPallMOHHBINA M0 MEXaHUUYECKUM KOJICOaHUSIM;
33. Halop 1eMOHCTpallMOHHBIM BOJHOBBIX SIBIICHUIA;



34.
35.
36.
37.
38.
39.
40.
41.
42.
43.
44.
45.
46.
47.
48.
49.
50.
51.
52.
53.
54.
55.

Benepko Apxumena;

Mastauk MakcBenna;

Habop ten paBHOro o0beMa;

Habop ten paBHOI Macchl;

[Tpubop ans nemoHCTpanuu aTMOCHEPHOTO TABJICHIS;
[Tpr3Ma HAKJIOHSOWMIASICS C OTBECOM;

Pbluar neMOHCTpallMOHHBIM;

Cocy sl coobmiaronuecs;

CrakaH OTJIMBHOM I€EMOHCTPAIIMOHHBIN;

Tpy6xa HeroToHa;

[Tap ITackans;

Habop neMoHCTpaIimoOHHBIN 10 MOJIEKYJIIPHON (PU3HUKE U TETIJIOBBIM SBJIICHUSIM;
Habop neMoHCTpaIimoOHHBIN MO Ta30BBIM 3aKOHAM;
Ha6op kanummnsipos;

TpyOka 11 1eMOHCTpAlMM KOHBEKIIUH B KHIKOCTH;
[{unrHIpBI CBUHIIOBBIE CO CTPYTOM;

[ITap ¢ konpLOM;

BBICOKOBOJIBTHBIM HUCTOUYHUK;

['enepartop Ban-ne-I"paada;

Ho3umerp;

KamepToHbl Ha pe30HAHCHBIX SIIUKAX;

Kommiekt npu6GopoB v MpUHAIIICKHOCTEH JIJIs1 IEMOHCTPALUU

CBOICTB QJICKTPOMArduTHBIX BOJIH;

56.
57.
58.
59.
60.
6l.

Komrnekt npubopoB A1 u3yueHus: MPUHIUIIOB paluonpreMa 1 paauornepeadn;

Komrmuiekt nmpoBoaoB;

Marsut n1yroo0pa3HbIii;

Marsurt nojocoBOM AEMOHCTPAILMOHHBIN;

Mammmna snexkrpodopHas;

MasTHHUK 37€KTPOCTATUYECKUM;

27. HaGop mo u3y4eHu0 MarHuTHOTO OISt 3eMIIH;

28. Habop meMOHCTpanMOHHBIN IO MATHUTHOMY TTOJTIO KOJIBIIEBBIX TOKOB;
29. HaGop meMOHCTpaIMOHHBIN TIO MOTYTPOBOJHUKAM;

30. HaGop nmeMoHCTpaIMOHHBIN IO TOCTOSTHHOMY TOKY;

31. HaGop neMOHCTpaIMOHHBIN MO AJIEKTPUIECKOMY TOKY B BaKyyMe;
32. HaGop neMOHCTpalMOHHBIN MO 3JIEKTPOIMHAMHUKE;

33. HaGop s neMoHCcTpanuu MarHUTHBIX MOJIEH;

34. Halop st JeMOHCTpAIlUU dJIEKTPUUECKUX TTOJICH;

35. TpanchopmaTop y4eOHBI;

36. Ilamouka CTEKJISIHHAS;

37. Ilamouka >00HUTOBAS,

38. IIpubop Jlenua;

39.  CTpenku MarHUTHbIE Ha IITATUBAX;

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

[IITaTUBBI H3OJUPYIOIIHE;

DNEeKTpOMarHuT pa300pHBIN;

Habop neMoHCTpalmoHHBIHI 110 TEOMETPUYECKON ONTHKE;
Habop nemMoHCTpaIimoHHBII 110 BOJITHOBOM OITHKE;
CHeKTpOoCKOIl IBYXTPYOHBIH;

HaGop cniekTpanbHbIX TPYOOK C MCTOUHUKOM MUTAHUS;
VYcranoBka s u3yueHust Gporosrdpdexra;

Habop nemoHcTpanoHHbIi o noctosHHou [1nanka;
KoMIuiekt HarinsiAHbIX TOCOOMH 1J1s1 MOCTOSIHHOTO MCIIOJIb30BAHMS;
KommiexT moptpeToB it ohopmMieHUs] KaOMHETa;
KoMmiekT 1eMOHCTpaMOHHBIX yUeOHBIX TaOJIHII.

[Ipn Hanmuuuu HEOOXOAMMOTrO OOOPYAOBAaHMS 3aHATHA MO (U3MKE B HEKOTOPHIX
CJIy4asiX MOTYT TIPOBOJIUTHCS B UIMCIOIIUXCSI B 00pa30BaTEIbHON OPraHnu3aliid MaCTEPCKUX
WIH 1Ta00paTOPHUSIX.
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3.2 UndopMannonHoe obecnievyenne o0yueHust

IHepeyenn HCIO0JIb3YeMbIX Y4eOHBbIX U3IAHUH, HNuTepHeT-pecypcos,
JAOIOJHUTEIbHON JIUTEPATYyPbI

OcHoBHas auTEpaTypa:

OcHoBHas JuTEparypa:

1.Msxumes I'. SI. ®uzuka: 10-i knacc: 6a30BbIi U yrIIyOJIEHHBIH YPOBHH: YU€OHUK
/ T'. 5. Mskumes, b. b. byxosues, H. H. Cotckuii; non penakuueit H. A. ITapdentneBoii.
— 10-e u3na., crep. — Mockaa : [Ipocsemienue, 2023. — 432 ¢. — ISBN 978-5-09-103619-
0. — Texct: snextponHslii // Jlanb: 31exkTpoHHO-OMOMMOTe4yHast cucrema. — URL:
https://e.lanbook.com/book/335051.—Pexum noctyna: 9bC «Jlanby, mo maposro

2.Msxumes I'. 1. ®uzuka: 11-i knacc: 6a30BbIM U YIITyONIEHHBIA YPOBHU: YUEOHHUK
/T. 8. Msakuwies, b. b. ByxoBues, B. M. Hapyrun ; noxa penakuueit H. A. IlappenTreBoii.
— 11-e u3n., crep. — Mocksa: [Ipocsemenne, 2023. — 432 ¢. — ISBN 978-5-09-103620-
6. — Texct: snmekTpoHHbId // JlaHb : 31MeKTpoHHO-OMONMoTeuHas cucrema. — URL:
https://e.lanbook.com/book/335054.—Pexum noctyna: 9bC «Jlanb», 1o naposio

JlonoiHUTEIbHAS JIUTEPaTypa:

1.Jlorunenko O. B. ®usuka + ellpunoxenue: yueOnuk / O. B. JlorBunenko. —
Mockaa : KnoPyc, 2024. — 437 c. — ISBN 978-5-406-12104-7. — TekcT: 3n€KTpOHHBIN
// DnekTpoHHO-OMOIMoTeuHass  cucteMa  «BOOK.ru» [caiiT]. =~ —  URL:
https://book.ru/book/950602. —Pexum noctymna: 9bC « BOOK.ru», o mapo:to

2.JlorBunenko O. B. ®usuka. [Ipaktuxym: yueOHoe nmocodue / O. B. JlorBuneHko.
— MockBa : KuoPyc, 2023. — 358 c¢. — ISBN 978-5-406-11977-8. —  Tekcr:
ANEKTPOHHBIN // DnexkTpoHHO-OMOMMoTeunas cucrema «BOOK.ru» [caiit]. — URL:
https://book.ru/book/950216. —Pexum noctyna: 9bC «BOOK.ruy», no mapo:to

3. Cabuposa ®. M. ®Ousuka. InekrpuuectBo U MaruetusMm / @. M. Cabuposna, 3. A.
JlatunioB. — Cankrt-IletepOypr : Jlans, 2024. — 112 ¢. — ISBN 978-5-507-48070-8. —
Texcr : onexkrponuHsiid // Jlanb : 35eKTpoHHO-OMONMoTeyHas cucrema. — URL:
https://e.lanbook.com/book/362882.—Pexum noctyna: 9bC «Jlanb», 1Mo naposio

4.CaxabueB M. A. Actponomus. I[Ipaktukym / . A. Caxabues, ®. M. Cabuposna.
— Casnxr-IlerepOypr: Jlans, 2024. — 88 c. — ISBN 978-5-507-48155-2. — Tekcr:
ANEeKTpOHHBI  //  JlaHb:  BJEKTpoHHO-OMOMMoTeuHass  cucrema. —  URL:
https://e.lanbook.com/book/367406.—Pexum noctyna: 9bC «Jlanp», 1o napoiro

5. Tpodumona T. U. Kparkuit kypc pu3nuku ¢ mpuMepaMu perieHus 3aaad; yueoHoe
nocobue / T. U. TpopumoBa. — Mocksa : KnoPyc, 2023. — 279 ¢. — ISBN 978-5-406-

11193-2. — TekcT: AleKTpOHHBIN // DinekTpoHHO-O0ubanoTeyHass cucrema «BOOK.ru»
[caiiT].— URL: https://book.ru/book/949829. —Pexum noctyna: 9bC «BOOK.ruy», no
apoJTIo

Ilepeuens UHTEpPHET-pPECypCcoOB:

1. bank 3aJlaHuH PISAEHI' - Pexxum
noctymna:http://www.mobuschool.02edu.ru>...PISA...estestvennonauchnaya.../;

2. EnuHas KOJUICKIUS TMQPPOBBIX 00pa30BaTENBHBIX PECypcoB. - Pexxmm mocryma:

http://school-collection.edu.ru/catalog/pupil/?subject=30;
3. KM-mkomna. - Pexxum goctymna: http://www.km-school.ru/ ;
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4. OTtkpbITas busnka. - Pexxum JOCTyTIA:
http://www.physics.ru/courses/op25part2/design/index.htm;

[Tnardopma AKnacc - Pexxum gocryma: http://www. yaklass.ru;

Poccuiickast anekTpoHHas 1mkoia - Pexum goctyna: http://www.resh.edu.ru/;
®dusuka.u. - Pexxum noctyna: http://www.fizika.ru;

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

DNeKTpOHHBIN yueOHuK - Pexxum gocryna: http://www.physbook.ru/.

W o N
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4. KOHTPOJIb 1 ONEHKA PE3YJIbTATOB OCBOEHUA JUCIIUIIJINHBI

KoHTpoJib 1 0LleHKa PacKpbIBAIOTCS Yepe3 YCBOCHHbIE 3HAHUSI UTIPUOOPETEHHBIE
00Oy4aroIuMuUCs YMEHUs, HarpaBJeHHbIE Ha (popMHUpoBaHUE 00IINX U TPO(HECCUOHATIBHBIX
KoMIleTeHInd. KoMneTeHuu J0JKHBI ObITh COOTHECEHBI C MPEAMETHBIMH PE3YJIbTATAMH.
JUIsi KOHTpOJIA U OLIEHKU pPE3yJIbTaTOB OOy4YEeHHs MpenofaBaTeidb BbIOMPAET (POPMBI H
METO/IbI C YY4ETOM MpodecCHoHANM3aIUU 00yUEHHS TI0 MPOorpaMMe JUCIUIUIHHBIL.

Koa u HaHMeHOBaHMe Paznien/Tema THN OLEeHOYHBIX
dopMHUpYeMBIX KOMIIETEHIIMH MepPONPUSTHH
Pazgen 1. Temsr 1.1., 1.2, 1.3
Paszgen 2. Temnr 2.1., 2.2., 2.3.
OK 01. Beibupats crioco0b Pasnen 3. Temsr 3.1., 3.2., 3.3., |- yCTHBI} 0OmpoOC;
pelienys 3a1a4y 3.4.,3.5. - (hpOoHTANBHBIN ONPOC;
npodeccuonansHoM nesitenbHocTH|Pa3nen 4. Temsr 4.1., 4.2. - OICHKa KOHTPOJIbHBIX
NPUMEHHTENBHO K pasinuibiM  [Paszen 5. Temwt 5.1, 5.2, 5.3. [padoT;
KOHTEKCTaM Pasnen 6. Temi 6.1., 6.2, - HabIIoZIeHHe 32 X0ZI0M
BBITIOJTHEHHSI
OK 02. Hcnonb3oBath Pasnen 1. Tems 1.1.,1.2, 1.3 1abopaTOPHBIX PaboT;
coBpeMeHHbIE cpeacTBa moucka, [Pasgen 2. Temsr 2.1., 2.2., 2.3. |- oOleHKa BBIIOJIHEHUS
aHaJIM3a U Paznen 3. Temsr 3.1., 3.2., 3.3., |mabopaTopHbIX padoT;
MHTepnperaunu napopmauu u - |3.4., 3.5. - OLICHKA
uH(opmanmonnsie Texuogorun  [Pasgen 4. Temsr 4.1., 4.2, MPAKTUYECKUX paboT
TJ11 BBITIOJIHEHUS 3a/1a4 Paspmen 5. Temsr 5.1., 5.2., 5.3. |(pelIeHUsAKAaYECTBEHHBIX,
npodeccuoHaIbHON Paznen 6. Temsi 6.1., 6.2. PacyeTHHIX,MpodeccroHa)
NesATeTbHOCTH 11O C JTLHO
Pazgen 1. Temsr 1.1.,1.2, 1.3 OPHUCHTUPOBAHHBIX
OK 03. I1nanuposats u Paszen 2. Tems 2.1., 2.2, 2.3, panad);
PEaTM30BbIBATE COOCTBEHHOE Pazgen 3. Temnr 3.1., 3.2., 3.3., [ OLCHKa  TECTOBBIX
npodeccCuoHanbHOE U 3.4.,3.5. 3a/TaHM;
JINYHOCTHOE pa3BUTHUE, - HaOIIOJEHUE 3a XOJOM
[peANPUHUMATEIIbCKY IO BBITTOJTHCHUS
NesTeTLHOCTH B WHIWBHUIYaIbHbBIX
npodeccuoHanbHOH chepe, [POCKTOB U OLICHKA
M CII0JIb30BAaTh 3HAHUA 110 BBIIIOJIHCHHBIX
(rHAaHCOBOI IPaMOTHOCTH B [IPOCKTOB;
Pa3JIMYHbIX JKU3HCHHBIX - OLICHKaA
CHTYyaLHsAX BBITIOJTHCHHSI
OK 04. DddexTnBHO AOMAIIHIX
. Paznen 1. Temsr 1.1., 1.2, 1.3 CAMOCTOSTEILHBIX
B3aMMOJICHCTBOBATH U pabOTaTh B
KOJLTEKTHBE U KOMAHIE Paszgen 2. Temnr 2.1., 2.2., 2.3. pabor;
Paznen 3. Temsr 3.1, 3.2., 3.3., | ga6monenne u oneHka
3.4.,3.5. pelieHus Keiic-3aaay;
Pasnen 4. Tems1 4.1., 4.2. - HAGIIOJEHHE M OLEHKA
Pa3I[eJ'I 5. Tembl 51, 52, 5.3. ﬂCHOBOﬁ UTPBHI;
Paznen 6. Temn1 6.1., 6.2. - DK3aMEH.
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OK 05. OcymecTBisiTh yCTHYIO U
MICHbMEHHYI0 KOMMYHHUKAIUIO HA
rOCYTapCTBEHHOM SI3BIKE
Poccuiickoit denepanuu ¢ yueTrom
0COOEHHOCTEH COLMANBbHOTO U
KYJIbTYPHOT'O KOHTEKCTa

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

Paznen 4. Temn1 4.1., 4.2.
Pazmgen 5. Temsr 5.1., 5.2., 5.3.
Pazgen 6. Temnr 6.1., 6.2.

OK 06. IIposaBnsaTh
rPakIaHCKOTIATPUOTHIECKYIO
MO3ULINIO, IEMOHCTPUPOBATH
0CO3HAHHOE MOBEJICHUE Ha OCHOBE
TPaAUIIMOHHBIX
00111eueI0BeYECKUX [IECHHOCTEH, B
TOM YHUCIIE C YUYETOM
rapMOHHU3AIUU
MEXHAIIMOHAIBHBIX U
MEXPEJIIUTUO3HBIX OTHOILIECHHH,
MPUMEHSATH CTaHIAPTHI
AQHTUKOPPYILIUOHHOTO OBEACHUS

Pazgen 1. Temnr 1.1., 1.2, 1.3
Pazgen 2. Temwr 2.1., 2.2., 2.3.
Pazgen 3., Temser 3.1., 3.2., 3.3.,
3.4., 3.5.

Pasznen 4., Temrr 4.1., 4.2.

OK 07. ConeiictBOoBaThH
COXPAaHEHMIO OKPY>KatolIeH
Cpelbl, pecypcocOepexeHuIo,
PUMEHSTH 3HaHUS 00
W3MEHEHUN KJIIMMaTa, TPUHITUITBI
OepeKITMBOTr0O MPOU3BO/ICTBA,

b deKkTUBHO NEHCTBOBATH B
YpEe3BBIYAHBIX CUTYAIHSIX

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

Paznen 4. Temn1 4.1., 4.2.

Paznen 6. Temsr 6.1., 6.2.

[1K 1.1. Aranu3upoBaTh padboTy
CTaHIIMOHHBIX, IEPETOHHBIX,
MUKPOIIPOIIECCOPHBIX U
TMarHOCTUYECKUX CUCTEM
ABTOMATHKH I10 TIPUHITATTHATBHBIM
CXEMaM.

Pazzgen 7 tema 7.2

[1K 2.2. [Ipou3BoauTs pazoopKy,
COOpKY U PETyJIMPOBKY MPUOOPOB
1 YCTPOMCTB CUTHAJIU3ALINH,
[EHTPAIN3AUU U OJOKHPOBKHU.

Paznen 7 tema 7.2
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