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[TpumepHas/pabouas mporpamma ydeOHOW AMCUMIUIMHBI pa3paboTaHa Ha
OCHOBE (pe/iepalIbHOTO FOCYAapCTBEHHOTO0 00pa30BaTeIbHOTO CTaHAAPTa CPEIHErO
oOmero obpazoBanusi, yrBepxkaeHHoro [Ipukazom Munnpocsemienusi Poccuu ot
12.08.2022 N 732 u npuMepHOW IporpaMMbl IO JaHHOW 0O0IIe00pa3oBaTeIbHON
JTUCIUIUIMHE, PACCMOTPEHHOM M of00peHHOM Ha 3acenanuu I[legarormdeckoro
coseta ®I'BOY JI1O UPTIO (ITpoTtoxon Ne3 ot 29.09.2022 r.).

Opranuzanusi-pazpadbotunk padoueit nporpammsel: ['BITOY «HOYT'K»

Pa3paboTunk:
PazamanoBa 3ynuss HacperaunoBHa, mnpenogaBaTeidb (U3UKU, BbICIIEH
KBTU(PUKALUOHHOMN KaTErOpuHu.

HlynaiisioBa Enena AnexkcanapoBHa, npenoaaBaTeib (U3NKU B
oOpa3zoBaTesnbHOM KoMILiekce «IIpoMbliieHHas aBTOMATHKA.

PaccmoTtpena u ogobpena Ha 3acenanuu [IIK « MuOEH aucuumnnun

(HanMeHOBaHHE)
[TpoTokon NeNe 10 o1 « 08 » 06 2023 1.
IIpeacenarens [TIK: /Cannukosa E. 1O.

(moamuce/PUO npencenarens)




COJIEP)KAHUE

OOmiasi xapakTepUCTHKa MPUMEpPHOI/paboyeil mporpamMmbl
00111e00pa30BaTENbHON JUCIUTUINHBI
CrtpykTypa u coqepkanne 001meoopa3oBaTeIbHON TUCIIUTLIUHBI

VYcnoBua peanuzanuy  IporpaMmbl  001I€00pa30BaTEIbHON
TUCTIATUTAHBI
KoHTpoJb 1 OlIeHKa pe3yIbTaTOB OCBOCHUS TUCITATIITUHBI
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1. OBIIIASA XAPAKTEPUCTHKA IPUMEPHOM/PABOYEMN
ITPOI'PAMMBbI OBIIEOBPA3ZOBATEJIBHOU JUCIHHUIIJIMHBI

O6meobpazoBarenbHas AuCHUILIMHA «Du3nkay SBIIETCS 005S3aTEIBHOM YaCThIO
0011e00pa3oBaTeILHOTO UKIIa 00pa30BaTEIbHON MPOTPaMMbl B COOTBETCTBHH C
®I'OC CIIO mno cnenuansHOCTH _ 27.02.04 Asmomamuueckue _cucmembl
VIpasieHus no _npo@uiio mexHoaocuyeckull, pearnsyeMor Ha 0a3e OCHOBHOTO
obmero oopa3oBaHusl.

[Iporpamma pa3paborana Ha ocHoBanuu TpeboBanuit OI'OC cpemnero
obmero o6OpazoBanus. Ha wusydenwe nucummummasl OVYJIIL.09 DU3UKA Ha
0a30BoM ypoBHe oTBOaUTCA 161 yac.

1.2. llenu u maHupyeMble Pe3yabTaThl OCBOCHUS JUCITUTIINHBIL:
1.2.1. llenu v 3a1a9u TUCIMILINHBI:

Conepxanue mporpamMmbl — obmieoOpaszoBarenpHOr — auciuiinael - OY/JII1.09
OU3UKA HanpaBiaeHO Ha TOCTHXKEHUE CICAYIONIUX Uelell.

- dbopmupoBaHrue y OOy4YalOMIMXCS YBEPEHHOCTU B IIEHHOCTU OOpa30BaHUS,
3HAUUMOCTH (DU3UYECKUX 3HAHUM JJI1 COBPEMEHHOTO KBAIM(PUIIMPOBAHHOTO
CHeIUaINCTa MPU OCYIIECTBICHUU €ro MPO(PEeCCHOHATILHOMN eI TeIbHOCTH;

- dbopMUpOBaHUE €CTECTBEHHO-HAYYHOU TPaMOTHOCTH;

- OBJIaJICHUEC crienupuyeckon CHUCTEMOH dbuznyecKux MMOHSITHH,
TEPMHUHOJIOTHEN U CUMBOJIUKOM;

- OCBOCHHME OCHOBHBIX (PM3UUECKUX TEOPHIl, 3aKOHOB, 3aKOHOMEPHOCTEH;

- OBJIaJICHUE OCHOBHBIMH METOJAMHU HAY4YHOTO T[IO3HAHUS MPUPOIbI,
HCTIONB3YyeMbIMU B (pusuke (HAOIIOJIeHUE, OIMUCAHUE, U3MEPECHHUE, BBIIBUKCHUE
TUTIOTE3, TPOBEJICHUE SKCIIEPUMEHTA);

- OBJIQJICHUE YMEHHUSMH 0OpabaThiBaTh JaHHBIC JKCIEPUMEHTa, OOBICHATH
MOJIYYCHHBIC PEe3YyJbTaThl, YCTAHABJIMBATh 3aBUCUMOCTH MEXIY (U3UYECKUMU
BEJIMYMHAMH B HAOJII0/IaeMOM SIBJICHUH, JISJIaTh BHIBO/IBI;

- dbopmupoBaHUEe YMEHHUsI pemniaTth (QU3NUECKue 3aJaud pa3HbIX YpPOBHEU
CJIO’KHOCTH;

- pa3BUTHE TIO3HABATEIbHBIX MHTEPECOB, MHTEIUICKTYAJIbHBIX U TBOPUECKUX
CIIOCOOHOCTEH B TpoIlecce MPUOOPETEHUSI 3HAHUN C UCTIOIBb30BAHUEM PA3TUYHBIX
MCTOYHUKOB HH(POpMAIMM M COBPEMEHHBIX HWH(OPMALIMOHHBIX TEXHOJOTHUIA;
yMeHu# GOpMyIMpOBaTh U 0OOCHOBBIBATH COOCTBEHHYIO MO3UIMIO 110 OTHOUIEHUIO
K pusznueckoit nHpopMaiuu, morydyaeMoi U3 pa3HbIX UCTOYHUKOB;

- BOCITUTAHNE YYBCTBA FOPJIOCTH 32 POCCUUCKYIO (DU3UYECKYIO HAYKY.

OcBoenne kypca OYIL.09 ®U3UKA npeamnosiaraet peuieHUe CIeayrouux
3aoau:
- npuoOpeTeHne 3HaHu 0 GyHIaMEHTAIBHBIX (PU3NUECKUX 3aKOHAX, JICKAIINUX
B OCHOBE COBPEMEHHOW (U3MUECKOW KapTUHBI MHpA, MPUHIUIIOB JIEHCTBUA
TEXHUYECKUX YCTPOMCTB M MPOM3BOACTBEHHBIX MPOIIECCOB, O HAMOOJIee BAXKHBIX
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OTKPBITHSIX B 00J1aCTU (PU3UKH, OKA3aBILIMX ONPEAEISIONIEE BIUSHUE HA PA3BUTHE
TEXHUKH U TEXHOJIOTUU;

- NOHMMaHHWe  (U3UYECKON  CYIIHOCTH  SIBICHUN,  MPOSBISIOLINXCS
MIPOU3BOICTBEHHOM JI€ATEIBbHOCTH;

- OCBOEHHE CTIOCO00B MCTOIB30BAHUSI PUINUCCKUX 3HAHHUM [T TPAKTUIECKIX
U TNpoQecCHOHANbHBIX 3a/ay, OOBACHEHUS SBJICHUM IPOU3BOJACTBEHHBIX U
TEXHOJIOTMYECKUX IPOLECCOB, NIPUHLHUIIOB TEXHUYECKUX MPUOOPOB U YCTPOMCTB,
oOecnieyeHns O€30MMaCHOCTH ITPOU3BOJICTBA U OXPaHbl IPUPOBI;

- (opMUpOBaHNE YMEHUH pelIaTh y4eOHO-TIPaKTUUECKUE 3a4a4l PU3NIECKOTO
coJiepKaHus ¢ y4€ToM Npo(heCCUOHATBbHON HAIIPABJICHHOCTH;

- IpUOOpPETEHUE ONBITA IO3HAHUS U CAMOIIO3HAHUS;

- YMEHMM CTaBUTH 3aJaud U pelIaTh NpodiaeMsl ¢ yU€TOM NpohecCUOHATBHON
HaIpaBJIECHHOCTH;

- dbopMupoBaHUE yMEHUM UCKaTh, aHAIM3UPOBATH U  0OpabaThIBaTh
puznyeckyro HHPOpMAIHIO C YUETOM NPOPECCHOHATBHON HapaBICHHOCTH;

- MOJATOTOBKA 00YyYaroUMXCcsl K yCIEITHOMY OCBOEHHUIO JUCHUIUIMH U MOYJIEH
nmpodeccuoHaIbHOro NUKIIa: GOPMUPOBAHNE Y HUX YMEHUH U OMbITA IEATEIbHOCTH,
XapaKTEPHBIX JUJIS IOJy4aeMOW CIIEHNAIbHOCTH;

- NOJArOTOBKa K  (OPMUPOBAaHMIO  OOHIMX  KOMIETEHUUH  Oyaymiero
CHelMalucTa: caMooOpa3oBaHMs, KOMMYHMKAI[MM, MPOSBICHUS TIPaxkJIaHCKO-
MMaTPUOTUYECKON MMO3ULIMH, COTPYTHUYECTBA, IPUHATUSA PEIICHUN B CTAHAAPTHOU U
HECTAaHJAPTHOM  CHUTyalUsAX, [POEKTUPOBAHMS, MPOBEACHHUS  (HUIUUECKUX
m3MepeHud, HQ@PEeKTUBHOTO U  OE30MaCHOr0  KCHOJIb30BAHUSI  Pa3TMYHBIX
TEXHUYECKUX YCTPOMCTB, COOJIOJEHUS TMpaBUJ OXpaHbl TpyAa NHpH padoTe C
duznueckumMu nprudopamMu U 000PYA0BAHUEM.

Ocob6eHHocTh (HOPMUPOBAHUS COBOKYITHOCTH 3aJ1a4 U3yUeHUs «DU3UKay 1JIs
CUCTEMBI ~ cpefHero npodeccroHambHOTO  00pa3oBaHMsI — 3aKIIOYAETCS B
HEOOXOMMOCTH peann3ay Mpo(hecCHOHATLHOW HANpPaBICHHOCTH PEelIacMbIX
3a/ay, yuéra 0coOOeHHOCTEH c(Pephl NeITeTLHOCTH OYIYIIUX CIEIIUATICTOB.

B pe3ynbpTaTe 0CBOCHMS JUCIUILINHBI 00Y4aIOIIUNACS TOKEH 3HAMD !
- CMBICJI IOHATUH: (PU3UUYECKOE SIBJICHHUE, TUTIOTE3a, 3aKOH, TEOpHs, BEIIECTBO,
B3aMMOJCHCTBHE, DJIEKTPOMAarHUTHOE TOJie, BOJHA, (DOTOH, aTOM, aTOMHOE SO,
MOHU3HUPYIOIINE N3TyUeHUS;
- CMBICT (PM3MUYECKUX BEIMUYMH: CKOPOCTh, YCKOPEHHUE, Macca, CHiia, UMITYJIbC,
paboTa, MeXxaHUYECKasi SHEPTHs, BHYTPEHHSS SHEPTHsi, a0COMIOTHAS TeMIIepaTypa,
CpemHsisi KHHETWYEeCKash OJHEpPrusl YacTUI[ BEIIECTBAa, KOJHMYECTBO TEIJIOTHI,
AJIEMEHTAPHBIN DJICKTPUYECKUN 3apsL;
- CMBICT (PU3MYECKHX 3aKOHOB KJIACCHYECKOW MEXaHUKH, BCEMHUPHOTO
TATOTEHUS, COXPAHEHMs] OHHEPruu, HUMIyJbCa M JIIEKTPUUYECKOro 3apsja,
TEPMOJIMHAMHUKH, SJIEKTPOMArHUTHONU UHAYKIUH, hoTodhdekTa;



- BKJIaJ] POCCHMCKMX U 3apyOeXHBIX YYEHBIX, OKa3aBIIUX HauOoJblIee
BIIMSIHUE HA Pa3BUTHE (DU3UKH.

B pe3ynbrare 0CBOECHUS JUCHUIUIMHBI 00YYarOUIUIICS TOKEH Y Menb.
- IPOBOJINUTH HAOJIOCHUS, IFIAHUPOBATh U BBINOIHATH SKCIIEPUMEHTHI;
- BBIJIBUTaTh TMIIOTE3bl U CTPOUTH MOJIEIH;
- PUMEHSTH MOJTy4YeHHBIC 3HAHUS 10 (PU3HKE 11 O0BICHEHUS Pa3HOOOpa3HbIX
(U3HYECKUX SBICHUA U CBOWCTB BEIIECTB;
- IPAKTUYECKU UCIOJIb30BaTh (PU3NYECKUE 3HAHUS;
- OLICHMBATh IOCTOBEPHOCTh €CTECTBEHHO-HAYYHON HH(POPMALINH;
- UCIIONIb30BAaTh NPUOOpPETEHHBbIE 3HAHWSA W YMEHUA Ui PEIICHUA
MPAaKTUYECKUX 3a/Jad IMOBCEJHEBHOM KU3HHM, oOOecredyeHus O0e30IacHOCTU
COOCTBEHHOW  JKW3HHM, PAUUMOHAIBHOIO MPUPOJONOJIB30BaHUS U  OXpaHbl
OKPYXKAIOIEH CPeNbL;
- OINKCHIBaTh U OOBACHATH (DPU3MUECKUE SIBJICHUS M CBOMCTBA TeJl: CBOMCTBA
ra3oB, OKMJAKOCTEM M  TBEPABIX TEJN; JJIEKTPOMATHUTHYIO  HHIYKLHIO,
pacupoCTPaHEHHE NIEKTPOMArHUTHBIX BOJIH; BOJTHOBBIE CBOMCTBA CBETA; U3JIyUCHUE
Y TIOTJIOIIEHUE CBETa aTOMOM; POTOA((PEKT;
- OTJIMYATh TUIIOTE3bI OT HAYYHBIX TEOPHIL;
- JieaTh BbIBOJbI HA OCHOBE AKCIEPUMEHTAIbHBIX JAHHBIX;
- IPUBOJUTH IPUMEPHI, MMOKA3BIBAIOLIUE, YTO: HAOIIOJEHUS U HKCIEPUMEHT
ABJISIFOTCS. OCHOBOM IS BBIABM)KEHUS THUIIOTE3 M TEOPHil, MTO3BOJSAIOT IIPOBEPUTH
UCTUHHOCTh TEOPETHUUYECKUX BBIBOJIOB; (pU3MuecKas TEOpHUs AAE€T BO3MOXHOCTH
OOBSICHATH U3BECTHBIC SIBICHUS MPUPOJBI U HayYHbIE (aKThl, IPEICKA3bIBATD €IIIE
HEU3BECTHBIE SIBJICHHUS,
- IPUBOJUTH MPUMEPHI MPAKTUUECKOTO MCIOJB30BaHUs (PU3NUECKUX 3HAHUM:
3aKOHOB MEXaHUKH, TEPMOJMHAMHUKH W DJJIEKTPOAUHAMUKH B DHEPIETHUKE;
pPa3IMYHBIX BHJIOB JJIEKTPOMATHUTHBIX M3IYYEHUM JUIsl pPA3BUTUA paguo H
TEJIEKOMMYHHUKALIU, KBAaHTOBOM (HU3MKK B CO3aHUU SIIEPHOM SHEPIETUKH,
J1a3€pPOB;
- BOCIIPUHMMATh M HA OCHOBE TMOJYYEHHBIX 3HAHUM CaMOCTOSITEIIBHO
OIleHMBaTh HHQOpMaIMio, cojaepxaiytocs B cooOmeHusx CMU, Hurepuere,
Hay4YHO-TIOMYJISIPHBIX CTaThsX;
- IPUMEHSATDH NOJyUYE€HHBIEC 3HAHUS AJIs PeIICHUS (PU3NYECKUX 3a]1aY;
- OTpeNeNsTh XapakTep (U3MUECKoro Imporecca mo Trpaduky, Tabmwuile,
dbopmye;
- U3MEPSATH pAll GU3NUYECKUX BEJIUYUH, IPEACTABIAS PE3yIbTaThl U3MEPEHUI C
Y4ETOM HX IOTPELIHOCTEM.



1.2.2. [InanupyemMbie pe3ysibTaTbl OCBOCHHs 00IIeo0pa3zoBarenbHoi nucuumivibl B cootBeTcTBUU ¢ I'OC CIIO u Ha ocHOBe

dI'oC COO.

Oco0oe 3HaueHue TUCHUIUTMHA UMeeT npu popmupoBanuu u pazsutuu OK u [IK

Ko v HammenoBanue
dbopMupyeMbIx
KOMIIETEHIIUN

HJ'IaHI/IpyeMI)IC PE3YJIbTAaThl OCBOCHUA NUCIHUITIINHBI

OO0urue

I[I/ICHI/IHHI/IHapHI)IG

OK 01. ITonumats CymiHOCTh U
COIMATBHYIO 3HAYUMOCTh
cBoeit Oynymieit mpodeccun,
IIPOSIBJIATH K HEW YCTOWYMBBIN
MHTEpeC.

B yactu Tpy10BOro BOCIIMTaHUSA:

- TOTOBHOCTb K TPYAY, OCO3HAHHUE LIEHHOCTH
MacTepcTBa, TPYA0II00ue;

- TOTOBHOCTH K aKTUBHOH JIEITEIHHOCTH
TEXHOJIOTHYCCKOM Hu COIIMAIIbHOM
HaIpaBJIEHHOCTH, CIIOCOOHOCTh MHUIIMMPOBATb,
MJITAHUPOBATh M CAMOCTOSITEIILHO BBIMOJIHATH TAKyIO
JIeSITEIIbHOCTD;

- MHTEpPEC K pa3IMuHbIM chepam
npodeccnoHaNbHOM e TeNbHOCTH,

OBnaneHne yHUBEPCAIbHBIMHU Y4€OHBIMU
IMO3HABATCIbHBIMHM JICHCTBHSMMU:

a) 0a30BBIC JJOTUYECKHE JICHCTBHS:

- CaMOCTOSITENILHO (POPMYJIUPOBATh U
aKTyaJlu3UpOBaTh MPOOJIEMy, pacCMaTPUBATh €€
BCECTOPOHHE;

-YCTaHaBJIMBATh CYIIECTBEHHBIN MPU3HAK WIIH
OCHOBAHUS JIJII CPABHEHHUS, KIIACCU(PUKAIINN U
0000IIEeHHS;

- OTIPECIIATH SN JCATSIILHOCTH, 33]1aBaTh
napaMeTpsl U KPUTEPUU UX JOCTHIKCHHUS,

- BBISIBJISATH 3aKOHOMEPHOCTH M IIPOTHBOPEUHS B
paccMaTpuBaeMbIX SIBICHUSX;

- BHOCHUTH KOPPEKTHBBI B JICATCILHOCTD,

- chOopMHUPOBATH MPEICTABICHHS O POJIM U MECTE
(U3MKU ¥ ACTPOHOMHUH B COBPEMEHHOIN HaydYHOU

KapTUHE Mupa, 0
CUCTEeMOOOpa3yroNIei poiau GU3NKH B Pa3BUTHH
€CTECTBEHHBIX HayK, TEXHUKU U COBPEMEHHBIX
TEXHOJIOTHH, 0 BKJIa/le POCCHUICKUX U 3apyOeKHBIX
YUYEHBIX-(DU3UKOB B Pa3BUTHE HAYKH; IOHUMAHUE
(bu3nYecKoi CymHocTH HaOJII01aeMBIX

SIBJIGHUH MUKPOMHpPA, MAKpOMHpa U METaMupa;
NIOHMMAHHE POJIM ACTPOHOMMH B NIPAKTUYECKON
JeSITENIbHOCTH YEJIOBEKA U AalIbHEHIIIEM Hay4yHO-
TEXHUYECKOM pa3BUTHH, POJIU GU3UKHU B
dhopmMupoBaHUM Kpyro3opa u PyHKIIMOHATIBHON
IPaMOTHOCTH Y€JI0BEKa JIJISl PELICHMSI IPAaKTUIECKUX
3azay;

- chopMHUPOBATh YMEHHUSI pelIaTh pacyeTHbIE
3aJ]auu C SBHO 3a/IaHHON (PU3UUECKOM MOJIEINbIO,
UCTOJIb3YS GU3NYECKUE 3aKOHBI U MIPUHIIMIIBI; Ha
OCHOBE aHaJIM3a yCJIOBUS 33/1a4K BEIOUPATh
(bu3MYeCKy0 MOJIENb, BHIACIATH (PU3UUECKUE
BEJIMYUHBI U HOPMYJIbI, HEOOXOTUMBIE JIIS €€
pelIeHus, TPOBOAUTh PacueThl U OLIEHUBATh
PeaTbHOCTh MOIYYEHHOTO 3HAYCHUS (PU3UUECKOM
BEJIMYMHBI; PEIIaTh KAUECTBEHHbIE 33]1a4H, BHICTPAUBas




OIICHUBATh COOTBETCTBUE PE3YJILTATOB LICIIAM,
OLCHUBATDb PUCKH HOCJ'ICI[CTBI/II‘/'I JACATCIIBHOCTH,
- Pa3BUBATb KPCATUBHOC MBIIIIJICHUC ITPU
PEIICHUHU XU3HCHHBIX HpO6J'I€M

0) 6a30BbBIC UCCIICIOBATEIIbCKUE ACHCTBUSA:

- BJIAJIETH HaBBIKAMHA y4eOHO-
HCCIIeI0BATEIbCKOM " MPOEKTHOM
JeSATEIIbHOCTH, HABBIKAMU Pa3pelieHHs po0ieMm;

- BBISIBJIATh IIPUYHNHHO-CJIC/ICTBEHHBIC CBSI3U U
aKTyaJIU3UPOBATh 33/1a4y, BBIIBUTATh TUIIOTE3Y €€
pellIeHrs, HaXOAUTh aPTYMEHTHI 7S I0Ka3aTeIbCTBa
CBOWIX yTBEPIKJICHUH, 337aBaTh MapaMeTPbl U KPUTCPUU
penieHus;

- aQHAIM3UPOBATH IMOJTYICHHBIC B XOJ/IC PEIICHUS
3aJla4uM pe3yNbTaThl, KPUTUYECKH OIEHUBATh MX
JIOCTOBEPHOCTb, MPOTHO3UPOBATH M3MEHEHUE B HOBBIX
YCIOBUSIX;

- YMETh MEPEHOCUTH 3HAHUS B TTO3HABATEIIBHYIO U
MPAKTUYECKYIO0 00JIaCTH KU3HEIEATEIIbHOCTH,

- YMETh HHTETPHPOBATH 3HAHUS M3 Pa3HBIX
MpeIMETHBIX 00IacTei;

- BBIBUTATh  HOBBIC WJCH, Mpeiarath
OpPUTHHAIILHBIC TTOJIXO/IbI U PELICHHUS;

- CIIOCOOHOCTh HX HCIIOIL30BaHUSA B
MO3HABATENBHON M COIUAIBHOMN MPAKTHKE.

JIOTUYECKH HEMPOTHBOPEUYMBYIO LIETIOYKY PacCyKACHUH
C OTOPOii HA N3YyYCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH 1
(u3nueckue SBICHUS;

- BIIAJICTh OCHOBOIIOJIATAIOIIMMHE (PU3UIECKIUMHU
MOHATHSAMH U BEIIMYMHAMU,
XapaKTePU3YIOMUMH (PU3UIECKHE TTPOIIECCHI
(CBSI3aHHBIMH C MEXaHUUYECKHUM JIBUKCHHUEM,
B3aMMOJICHCTBHEM TE€JI, MEXaHHUSCKUMH KOJICOaHUSIMU
U BOJIHAMU; aTOMHO- MOJIEKYJISIPHBIM CTPOCHUEM
BEII[ECTBA, TEIJIOBBIMU MPOIECCAMU; AIEKTPUIECKUM U
MarHUTHBIM MOJISIMH, JIEKTPUYECKUM TOKOM,
ANIEKTPOMArHUTHBIMH KOJICOAHUSIMHU U BOJTHAMU;
ONTHYECKUMH SIBJICHUSIMU; KBAHTOBBIMU SIBJICHUSIMH,
CTPOCHHUEM aTOMa UM aTOMHOTO S/pa,
PaMOaKTUBHOCTBIO); BIIAJICHUE

OCHOBOITOJIArAIOIIIUMH
ACTPOHOMUYECKUMH TOHSATHSAMH, TO3BOJSIOIUMHU
XapaKTepU30BaTh MPOIIECCHI, TPOUCXOISIINE HA
3B€3/1aX, B 3B€3JHBIX CUCTEMAaX, B MEKTATAKTUISCKOM
cpene; IBIKEeHNE HEOECHBIX T, DBOJIIOINIO 3BE3]]
Bcenennoi;

- BJIAJETh 3aKOHOMEPHOCTIMU, 3aKOHAMHU U TEOPUAMHU
(3akon BcemupHoro Tsrotenus, I, I u 11l 3akonb
HproToHa, 3aKOH COXpaHEHUs] MEXaHUYECKON DHEPTHH,
3aKOH COXPaHEHHS UMITYJIbCa, IPUHIIUI CYTEPHIO3ULINT
CHUJI, IPUHLIUI PABHOIIPABHOCTH UHEPLUAIBHBIX CUCTEM
0TCYETa; MOJIEKYJIAPHO-KMHETUYECKYIO TEOPHIO
CTPOEHUS BELIECTBA, Fa30BbIE 3aKOHBI, IEPBBII 3aKOH
TEPMOJMHAMUKH; 3aKOH COXPAHEHUS JIEKTPUUYECKOTO
3apsina, 3akoH Kynona, 3akon Oma Ji1s1 ydacTka 1emnH,
3aKkoH OMa JJIs OJTHOM AJIEKTPUIECKOM 1eTH, 3aKOH
Jxoynsa - JIeHna, 3aKOH 3JIEKTPOMarHuTHOM MHIYKIIUH,
3aKOH COXPaHEHHUS SHEPTHUH, 3aKOH MPSIMOIUHEUHOTO




paciIpoCTpaHCHUA CBETA, 3aKOH OTPAXCHUS CBETA,
3aKOH IIPEIIOMIICHHA CBETA; 3aKOH COXpPaHCHUA
OHCPI'UH, 3aKOH COXPAaHCHUA UMITYJIbCA, 3aKOH
COXPAHCHUA DJICKTPHUICCKOI'0 3apsaa, 3aKOH

COXpaHEHHUsI
MaccOBOT'0O YHCIIa, MOCTYJaThl bopa, 3akoH
paAMOaKTUBHOIO  pacmajaa);  YBEPEHHOE
HCIIOJIb30BAaHNE 3aKOHOB U 3aKOHOMEPHOCTEN

Opu  aHaiuse (GU3NYECKUX  SIBIICHUI U
IIPOLIECCOB.

OK 02. Opranu3oBsiBaTh
COOCTBEHHYIO JI€SITEIbHOCTb,
BbIOUpATh TUIIOBBIE METO/IbI U
CIOCOOBI BBIMOJTHEHUS
npodeccuoHaNbHBIX 3a1a4,
OIICHUBATH WX 3(PPEKTUBHOCTH
U Ka4ecTBoO.

B o6nactu neHHOCTH HayYHOTO ITO3HAHUS:

- c(hOpMUPOBAHHOCTH MHPOBO33PCHHSI,
COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HAyKH U OOIIECTBEHHOM MPAKTUKH, OCHOBAHHOTO HA
JHMAJIOTe KYJIbTYp, CIIOCOOCTBYIOIIETO OCO3HAHHIO
CBOETO MECTa B IMOJIUKYJIBTYPHOM MHPE;

- COBEPILIEHCTBOBAHHE S3bIKOBON M YUTATEIbCKOM
KYJIBTYPBI KaK CPEJICTBA B3aMMOICHCTBHS MEXKILY
JIOABMH U TIO3HAHUS MUPA;

- OCO3HaHME LICHHOCTU HAYYHOU JeSITeIbHOCTH,
TOTOBHOCTB OCYILIECTBIISITH TIPOCKTHYIO U
HCCIIEIOBATENbCKYIO JESTEIbHOCTh UHANBUYaTbHO U
B TPYIIIIE;

- OBnazieHne yHUBEPCAIbHBIMU y4E€OHBIMU
MO03HABATEIBHBIMH JCHCTBUSIMH:

B) paboTa ¢ uHpopmanueii:

- BJIaJIETh HaBBIKAMH MTOJyYeHHS WHPOPMAIIIU 13
MCTOYHHUKOB PA3HBIX THIIOB, CAMOCTOSATEIBHO
OCYIIECTBIISTH MONCK, aHAIIN3, CHCTEMATH3AIINI0

Y MHTEPIIPETALUIO HH(POPMAIIMK Pa3InYHbIX BUIOB U
dhopm mpecTaBIeHNUs,

- CO3J1aBaTh TEKCTHI B Pa3IMUHBIX opMarax ¢
y4eTOM HazHaueHWsI HH(OPMAIIUU U [IEeTEBOH
ayJAMTOPUH, BEIOUpAst ONTUMAIBHYIO (popMy
IPEACTABICHNS M BU3YAIH3ALUH;

-yME€Tb YYUTBIBATh I'PAHULIBI IPUMEHEHUS U3YYCHHBIX

(Gu3NYeCKUX MOJeNel: MaTepraabHast TOUKa,
UHEepLUalbHas CUCTEMA OTCUETa, UCAIIbHBIN a3,
MOJIENIA CTPOCHHUSI Ta30B, JKUJAKOCTEN U TBEPABIX TEll,
TOYEUHBIN JJIEKTPUUECKUH 3aps, sAepHas MOICIIb
aToMa, HyKJIOHHasl MOZIEJIb ATOMHOT'O sJIpa IpH
peneHny GU3NYECKUX 3a/1ad.




- OLICHUBATh JJOCTOBEPHOCTb, JISTHTUMHOCTh
nHpOpMAIINH, €€ COOTBETCTBUE MTPABOBBIM U MOPAJILHO-
TUYECKUM HOPMaM;
- UCIIOJIB30BATh CPEAICTBA MHPOPMAIIMOHHBIX H
KOMMYHHKAITUOHHBIX TEXHOJIOTHIA B PEIICHUN
KOTHUTHBHBIX, KOMMYHHKATUBHBIX M OPTaHU3alMOHHBIX
3a7a4 ¢ coOr0IeHueM TpeOOBaHUN 3PTOHOMUKH,
TEXHUKH 0€30MTACHOCTH, TUTHEHBI,
pecypcocOepexeHusl, MPAaBOBBIX M ATUICCKUX HOPM,
HOpPM HH(OPMAITMOHHON 0€3011aCHOCTH;
- BJIQJICTh HABBIKAMU PACIIO3HABAHUS U 3AIIUTHI
nHpopManuu, nHOOPMAITMOHHONU 0€301TaCHOCTH
JUYHOCTH.

OK 03. I[Ipuaumats penieHus
B CTAHJAPTHBIX U
HECTaHJAPTHBIX CUTYaLUSIX U
HECTH 33 HUX
OTBETCTBEHHOCT.

B obnactu

BOCIIUTAHUS:

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS,

STHYECKOTO IMOBEICHUS;

CIIOCOOHOCTH OIICHWBATh CUTYAIIMIO U IPUHUMATh
OCO3HaHHBIE PEIIEHHUS, OPUEHTUPYSICh Ha

MOpPaJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH;

- OCO3HaHUE JIMYHOTO BKJIA/la B IOCTPOECHUE

YCTOMYHUBOTO OYAYIIEro;

- OTBETCTBEHHOE OTHOLIEHUE K CBOUM POJIUTEIISAM

U (WJIK) IpYrUM 4YI€HaM CEMbH, CO3/IaHUIO CEMbU Ha

OCHOBE OCO3HAHHOTO MPUHATHUS LIEHHOCTEN CEMEMHOMN

YKU3HHU B COOTBETCTBHH C TPAIUIUsAMUA HapoaoB Poccuu;

AYXOBHO-HPABCTBCHHOI'O

OgnazicHre YHUBEPCATBHBIMH PETYJ IS THBHBIMH
JNEUCTBUAMU:

a) CaMOOPTaHU3AITHUS:

- CaMOCTOSITEITbHO OCYIIECTBIATh
MO3HABATENBHYIO JIETEILHOCTD, BBISIBIISITH TIPOOJIEMEI,
CTaBUTH U (POPMYTUPOBATH COOCTBEHHBIC 3a/1a4U B
00pa3oBaTeNbHON AEATENBHOCTH M AKU3HEHHBIX

- BJIaZICTh OCHOBHBIMU METOJJaMH HAYYHOT'O TIO3HAHMS,
UCTIOJIb3YEMBIMHU B (DU3HKE: TIPOBOIUTH MIPSIMBIC U
KOCBEHHBIEC U3MEPEHUS (PU3NUECKUX BETUUHH, BEIOUpast
ONTUMATTBLHBINA CTIOCO0 M3MEPEHUS U HCIIONB3YS
M3BECTHBIE METO/IBI OIICHKH ITOTPEITHOCTEH
U3MEPEHH, TPOBOAUTDH UCCIIEIOBAHHE 3aBUCIMOCTEMN
(U3MYECKUX BEJIMYMH C HCIIOJIb30BAHHEM

IPSIMBIX U3MEPEHUHN, OOBSICHSITH MOTYYEHHbIE
PE3YJIbTATHI, UCTIONB3YS (PU3HUYECKUE TCOPHH, 3aKOHBI U
MOHSITUS, U IeTIaTh BBIBO/IBI; COOTIOAATH MTpaBuIIa
0e30ITacHOTO TPy/1a IPH MTPOBEICHUH HCCIICOBAaHNN B
pamKax y4eOHOTo dKCTIepUMEHTa B y4eOHO-
HCCIIE0BATEIbCKON NEITEIbHOCTH C UCTIOJIb30BAHUEM
U (POBBIX U3MEPUTETHHBIX YCTPOICTB H
nabopaTopHOro 060pynoBanusl; CHOPMHUPOBAHHOCTH
MIPE/ICTABICHHUI 0 METOAAX MOMyYeHUsI HAyIHBIX
ACTPOHOMHUYECKUX 3HAHUM;

- oBJa/1eTh (cPOopMUPOBATH PEICTABICHNS)
TpaBUJIaMU 3amucH Guzndeckux Gopmyi penbedHo-
TOYCYHOU cUCTeMbl o0o3HaueHuii JI. bpaiins (s
CJICTIBIX U CIA00BUIANINX O0YUAIOIINXCS).
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CUTyalusX;

- CaMOCTOSITEJILHO COCTABJIATH IIJIaH PELICHUS
POOJIEMBI C YUETOM UMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MO>KHOCTEH U IIPEIIOYTEHUN;
- JlaBaTh OLIEHKY HOBBIM CUTYaIUsIM;
CIOCOOCTBOBATh (POPMUPOBAHUIO U ITPOSBICHUIO
IIMPOKOM 3PYAMIINN B Pa3HBIX 00JACTAX 3HAHUH,
IIOCTOSIHHO MOBBILIATH CBOW 00pa30oBaTeIbHbIN U
KYJIbTYPHBIH YPOBEHb;

0) CaMOKOHTPOJIb:

MCTOJIB30BATh MPUEMBI peIICKCUU ISl OLICHKH
CUTYyalllH, BBIOOPA BEPHOT'O PEILCHMS;

-YMETh OLICHUBATh pUCKU U CBOEBPEMEHHO
MPUHUMATh PEIICHUS IO UX CHUXEHHUIO;
B) SMOIIMOHAIBLHBIN MHTEIIIEKT,

Mpearnoaralonui copMUpOBaHHOCTE: BHYTPEHHEH
MOTHBAIAH, BKIIIOYAIOIICH
CTPEMIJIEHHE K TOCTUKEHUIO 1IeJIA U YCIIEeXY, ONTUMH3M,
WHHUIITUATUBHOCTD, YMCHUEC
JIEHCTBOBATh, UCXOJS U3 CBOUX BO3MOKHOCTEH;
- OMIIaTuu, BKHIO‘I&IOHIGﬁ CHOCO6HOCTI> IIOHUMATh
SMOIMOHAIIBHOE COCTOSIHUE JIPYTUX, YYUTHIBATh €r0 IPHU
OCYIIECTBJICHUN KOMMYHHUKAIUHU, CIOCOOHOCTH K
COUYBCTBHIO U CONIEPEKUBAHMIO; COI[UATBHBIX HABBIKOB,
BKJTFOYAIOIUX CIIOCOOHOCTH BBICTPAUBATh OTHOIICHHUSI C
JIPYTUMHU JTIOABMH, 3a00THTHCS,
MIPOSBIISATH UHTEPEC U pa3pemiaTh KOH(QIUKTHL.

OK 04. Ocy1iecTBasiTh MOUCK
Y UCTIOJIh30BaHUE
uH(pOpMaIiK, HEOOXOAUMOI
1St 3 PEeKTUBHOTO
BBITIOJTHEHUS
npodeccuoHaNbHBIX 3a1a4,
pohecCHOHATLHOTO U
JIMYHOTO PA3BUTHSL.

- TOTOBHOCTb U CLIOCOOHOCTH K 00Pa30BaHUIO
CaMOPa3BUTHUIO, CAMOCTOSITETLHOCTH H
CaMOOTPEIEIICHNIO; -OBJa/IeHNE HABBIKAMH Y4eOHO-
HCCIIEIOBATENIBCKOM, MPOEKTHON U COIMATIBHOM
JeSITeIIbHOCTH;

OBnazieHue  yHMBEPCAIbHBIMA KOMMYHHKATHBHBIMU
JIEHCTBUSIMU

0) COBMECTHasI IeATEIbHOCTb:

- OBJIAJZICTh YMEHUSMH paboTaTh B TpyIIIE C
BBITTOJTHEHUEM PA3JINYHBIX COITUATBHBIX POJICH,
IUTAHUPOBATh pabOTy rPYMIbI, pallMOHAILHO
pacrpenensTh AeITeIbHOCTh B HECTaHIapTHBIX
CUTYyallUsX, aJIeKBaTHO OLICHUBAThH BKJIAJ KQXJIOTO U3
YYaCTHHUKOB TPYIIBI B PEIICHHE paCCMAaTPHBAEMOM
poOIEMBI.
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- MMOHUMATh U UCIOJIB30BaTh MPEUMYILECTBA
KOMaHJHOW ¥ UHJIMBUyaJIbHOU paboThI;
- MIPUHUMATD LIETTU COBMECTHOM JESITeIIbHOCTH,
OpPraHU30BBIBATH U KOOPAWHUPOBATH JEHCTBUS 110 €€
JOCTHDKCHHIO: COCTABIAThH IUIAH JICHCTBHI,
pacnpenenaTb pojau ¢ yieTOM MHEHUN y4aCTHUKOB
0o0CYXKIaTh  pPEe3yJIbTaThl COBMECTHOM PaboTHI;
- KOOPJIMHUPOBATH U BBIIOJIHATH PaboTy B
YCJIOBUSIX pPEajbHOTO, BUPTYaJIbHOTO U
KOMOMHHPOBAHHOTO B3aUMO/ICHCTBUS;
- OCYIIECTBJISITh MO3UTUBHOE CTPATETHUECKOE
MOBE/ICHNE B PA3IMYHBIX CUTYAIUsIX, IPOSBISATH
TBOPYECTBO U BOOOPAKEHUE, OBITH MHUIIHATHBHBIM.

OBnazieHue YHUBEPCAIIbHBIMU PETYISITUBHBIMU
EUCTBUSIMU:

T) IPUHATHE ce0sl U IPYTHUX JIIOICH:

- MIPUHUMATh MOTUBBI U apTyMEHTHI IPYTUX
JIFOJIeH TIPU aHAJIM3€ PE3YJIbTATOB JEATEIbHOCTH;

- MPU3HABATh CBOE MPABO U MPABO APYTHX JIOJEH
Ha OMMOKH; pa3BUBATh CIIOCOOHOCTh MIOHUMATH

MHUP C NO3UIUHU APYTOro YeIOBeKa.

OK 05. Hcnonb3oBaTh
UH(POPMAaLMOHHO-
KOMMYHHKAIIHOHHBIE
TEXHOJIOTUH B
npodecCuOHATbHON
NeSITeTbHOCTH.

B o6sacTi 3cTeTHYECKOro BOCITUTAHHUS:

- 3CTETUYECKOE OTHOIICHUE K MUPY, BKITFOUAs 3CTETHKY

Hay4YHOT'O TBOPUYECTBA, MPUCYIIEr0 GU3HUECKOI

HayKe; - CIOCOOHOCTH

BOCIIpHMHUMATDH Pa3JIMYHbIC BUJbI HCKYCCTBA,

TPaIUIIMK U TBOPUYECTBO CBOETO M JPYTUX HAPOJIOB,
OlIYIIATh IMOIMOHAJIBHOE BO3/ICHCTBUE

HCKYCCTBA,;

- Y6C)K}16HHOCTI) B 3BHAYUMOCTHU JIA JINYHOCTU U

00I1IeCcTBa OTEUYECTBEHHOTO U MUPOBOT'O UCKYCCTBA,

STHUYECKHUX KYJIbTYPHBIX TPAAULIUI U HAPOJHOTO

TBOPYECTBA,;

TOTOBHOCTh K CAMOBBIPKEHHIO B PAa3HBIX BUIAX

- YMETh pacno3HaBaTh GU3HUECKUE TBICHUS
(poriecchbl) U OOBSACHATH UX HA OCHOBE M3YUEHHBIX
3aKOHOB: PAaBHOMEPHOE U PaBHOYCKOPCHHOE
MPSMOJUHEIHOE ABMKEHUE,

CBOOONHOE TAJeHHE TeJI, JBM)KECHHE IO
OKPYXKHOCTH, HHEPIIHS, B3aUMOJICHCTBHUE Tell,
KoJie0aTebHOE JIBIKCHUE, PE30HAHC, BOJTHOBOE
IBIOKeHUe; Tuddy3us, OpoyHOBCKOE JBUKEHUE,
CTPOCHHE KXUIKOCTSH U TBEPJBIX TEJl, HK3MECHCHHE
o0BeMa Tel Mpu HarpeBaHUU (OXJIAXKICHUH ), TEIIIOBOE
paBHOBECHE, UCTIApEHUE, KOHICHCAIINS, TUIABIICHUE,
KpUCTAJLTU3aIMs, KUTIEHUE, BIAKHOCTh BO3AYyXa, CBSA3h
CpeaHel KHHETUYECKON AHEPTUU TEIJIOBOTO JIBUKEHUS
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HCKYCCTBa, CTPEMJICHUE TIPOSBIIATh KAYECTBA
TBOPYECKOH JIMYHOCTH;

OBnaneHne  yHUBEPCATbHBIMH KOMMYHUKATUBHBIMH
NEUCTBUSIMU:

a) obmeHue:

- OCYIIECTBJISATh KOMMYHHKAITUU BO BCeX cdepax
KHU3HH,

- pacro3HaBaTh HEBEpOAIbHBIC CPEJICTBA
0O11IeH s, TOHUMATh 3HAYEHUE COI[HATbHBIX 3HAKOB,
pacrno3HaBaTh NPEANOCHUTKA KOH(MIUKTHBIX CUTYAIHH U
CMSTYATh KOH(JIUKTHI;

- Pa3BEpHYTO U JIOTUYHO U3JIaraTh CBOIO TOUKY
3pEHUS C HCIIOIb30BAHUEM SI3BIKOBBIX CPEJICTB.

MOJIEKYJI ¢ a0COIOTHOM TeMIIEpaTypoid, MOBBIIICHHE
JIaBJICHUS ra3a MPU ero HarpeBaHWU B 3aKPHITOM
COCyJI€, CBSI3b MEXY TapaMeTpaMu COCTOSIHUS Ta3a B
M30IPOIIeCCax; IMEKTPU3ALMS TEll, B3aUMOICHCTBHE
3apsi/10B, HarpeBaHUE IPOBOTHUKA C TOKOM,
B3aMO/ICHCTBHE MarHMTOB, 3JICKTPOMAarHUTHAsI
WHIYKIIUS, TSHCTBIE MATHUTHOT'O TIOJISl HA TIPOBOIHUK
C TOKOM U JIBIXKYIIUICS 3apsif, YICKTPOMarHUTHBIC
KOJICOAHUs ¥ BOJIHBI, IPSAMOJIMHEHHOE
pacnpocTpaHeHUe CBETa, OTPaKEHHE, IPEJIOMIICHHE,
uHTEepepeHrs, TUPaKIHS U TOISIPU3AIHS CBETA,
aHcCHepcHs
cBeTa; (hoTodNIeKTpUUIECKHi AP (PEeKT, CBETOBOE
JaBJICHWEe, BO3HUKHOBEHHWE  JIMHEHYATOro CIEKTpa
aToMa BOJIOPOAA,  €CTECTBCHHAS U
VICKYCCTBEHHAsl paINOAKTUBHOCTb.

OK 06. PaGoratb B
KOJUIEKTUBE U KOMaHJIe,

3¢ PexTUBHO 00MATHCS C
KOJIJIEraMH, PYKOBOJICTBOM,
MOTPEOUTETISIMU.

-0CO3HaHUE 00YJaIOUIMMHUCS POCCUHCKOM IrpaX/1aHCKON
NACHTUYHOCTH,

- LIeJICHANPaBJICHHOE Pa3BUTUE BHYTPEHHEN MO3ULIUU
JUYHOCTH Ha OCHOBE AYXOBHO-HPAaBCTBEHHBIX
LeHHOocTer HapooB Poccuiickont Penepannu,
HCTOPUYECKUX U HAIlMOHAJIBHO-KYJIBTYPHBIX TPaJUuLIUH,
(hopMHUPOBAHHE CHCTEMbI 3HAYMMBIX IIEHHOCTHO-
CMBICJIOBBIX YCTAHOBOK, aHTUKOPPYIILIMOHHOTO
MHPOBO33PEHHUS TPABOCO3HAHUS, SKOJIOTHUYECKON
KYJIBTYpPBI, CIIOCOOHOCTH CTaBUTh LEJIU U CTPOUTH
KNU3HCHHBIC ITJIAHBbI,

B yactu rpakaaHCKOro BOCIIUTaHUS:

- OCO3HAHHEC CBOUX KOHCTUTYIHHMOHHBIX IIpaB U
00513aHHOCTEH, yBa)KEHHE 3aKOHA U TIPABOIIOPSIKA;

- IPUHATHEC TPAAUTTHNOHHBIX HAITUOHAJIBHBIX,
00111€4eTIOBEYECKMX T'YMAHUCTHUECKUX U
ACMOKPATUYCCKUX HGHHOCTGI\/’I;

- TOTOBHOCTBH ITPOTHUBOCTOATH UACOJIOTUU SKCTPECMU3MA,
HalMOHAIN3Ma, KCeHO(POOHH, AUCKPUMHUHAIIAN T10

yMEeHHUE CBOOOHO ONepUpOBaTh MOHATUAMMU:
PaBHOMEPHOE U PaBHOYCKOPEHHOE MPSIMOJIMHENHOE
JBUKEHHE,

CBOOOJHOE TaJeHue Tel, JBMKEHHE 110
OKPY’KHOCTH, UHEPILHS, B3aUMOJICHCTBUE Tell,
KoJsiebaTenbHOe JBUKEHUE, PE30HAHC, BOJIHOBOE
nBuxkeHue; mupdysus, OpoyHOBCKOE JTBUKEHHE
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COLIMAJIbHBIM, PETTUTHO3HBIM, PACOBBIM, HALIUOHAIBHBIM
MIpU3HAKaM;

- TOTOBHOCTb BECTH COBMECTHYIO JICSITEIIbBHOCTD B
MHTEpecax rpakJJaHCKOro 00IlIecTBa, y4acTBOBATh B
caMOyNpaBlIeHUH B 00II€00pa3oBaTeIbHON
OpraHM3aliy U JETCKO-IOHOMIECKUX OpraHHu3allsiX;
- YMEHHE B3aUMOICHCTBOBATh C COLIMAIbHBIMU
WHCTUTYTaMH B COOTBETCTBHUH C UX (PYHKIUSIMHU U
Ha3HAYCHHEM;

- TOTOBHOCTh K TYMaHUTAPHOU U BOJIOHTEPCKOI
NEeSTeTbHOCTH;

MaTPUOTHYECKOTO BOCIIUTAHUSA:

- chopMHEPOBAHHOCTH POCCUICKOM TPaKIaHCKOM
UJCHTUYHOCTHU, TATPUOTU3MA, YBAKEHUS K CBOEMY
HapOAy, YyBCTBA OTBETCTBEHHOCTH nepen PoauHoi,
TOpJOCTH 3a CBOM Kpail, cBoro PoinHy, CBOH S3bIK U
KYJIBTYpY, MPOIIOE U HACTOSIIIEE
MHOT'OHAIIMOHAJILHOTO Hapoja Poccuu;

OK 07. Bpatsb Ha cebs
OTBETCTBEHHOCTH 32 paboTy
YICHOB KOMaH bl
(TOAYMHEHHBIX ), 32 PE3yNIbTaT
BBITIOJTHCHHBIX 3a/IaHUN.

B ob6nacTu 5K0JI0rH4eCcKOro BOCIUTAHMS:
- c(OPMHUPOBAHHOCTh  AKOJIOTHUYECKOM

KYJ'II)TypI)I, IIOHUMAHUC BIIMAHU S
COLIMAIBLHO-
AKOHOMUYECKUX MPOIECCOB  HA COCTOSIHUE

MIPUPOJHOMN U COLMATIBHOM CPEbl, OCO3HAHUE
I00ANTBHOTO  XapakTepa 3KOJIOTUYECKUX
npobiuem;

- IUTAHUPOBAHKE U OCYIIECTBIICHUE ACHCTBUI B
OKpY>KalollEeH Cpelie Ha OCHOBE 3HAHUS LIeJIe
YCTOMYMBOTO Pa3BUTHS YEJIOBEUECTBRA;
AKTUBHOE HETPUATHE JIEHCTBUM, MPUHOCIIINX
BpEIl OKPYXaIOIIEH cpeae;

- YMEHHE MPOTHO3UPOBATH HEOIATOMIPHUATHBIE
3KOJIOTHYECKHE MOCTECTBUS
MPEAIPUHUMAEMBIX AEUCTBUH, IPEAOTBPAILATh
UX;

- chopMupoBaTh

IPUMEHSTh
MMOJIYUYCHHBIC 3HAHUS JJIA 00BSICHEHUS YCHOBI/Ifl
NpoTeKaHus GU3NYECKUX SABJICHUN B IPUPOJE U
JJIsL IIPUHATHA MPaAKTUYCCKHUX pGHIGHI/Iﬁ
MOBCEAHEBHOMKM3HU 11 o0ecreyeHus
0€30MMacHOCTH NP 0O0palleHUH ¢ OBITOBBIMU
npubopamMy U TEXHUYECKHUMHU yCTpOiiCTBaMH,
COXpaHEHHS 3]I0POBbBSI U COOIIOJICHHUS HOPM
HKOJIOTUYECKOTO MOBEICHUS B OKPYKAIOIIEH
cpene; MOHUMaHWe  HEOOXOAMMOCTH
NPUMEHEHHUs JTOCTHKEHUH (U3UKU U
TEXHOJOTHI 171  PalMOHAIIBHOTO
MIPUPOJIOTIOIB30BAHHS.

yMEHUS

B
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- paciupeHue OIbITa JeATSILHOCTH

IKOJIOTUYECKOM HaIpPaBICHHOCTH Ha
OCHOBE

3HaHUH 10 (PU3MKe.

IIK 1.1. CocTaBisITh CXEMBI
CHELUATU3UPOBAHHBIX Y3JIOB,
0JIOKOB, YCTPOWCTB U CUCTEM
aBTOMAaTHYECKOI'0
yIpaBIeHUSI.

-M3MEPSTh U aHATU3UPOBATh IKCIUTYaTaAllMOHHBIC
XapaKTePUCTHKU KayecTBa MIPOrPaMMHOTO
oOecrieueHusl.

- IIPUBOJUTH  IIPUMEPHI IIPAKTUYECKOT 0
WCIOJIb30BaHUs (PU3MUECKUX 3HAHUI: 3aKOHOB
MEXaHWKH,  TEPMOAUHAMHUKU u

3JEKTPOJUHAMUKHY, PA3IUYHBIX  BHJIOB
ANEKTPOMArHUTHBIX U3TYYSHHUH ISl pA3BUTUS PAAUO U
tenekommyHukanuii (I1K), kBantoBo# (u3uku B
CO3/IaHUHU SJICPHOIN SHEPTeTUKH, JTa3ePOB.
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2. CTPYKTYPA U COJIEPKAHUE OBI[IEOBPAZ%OBATEJII)HOﬁ
JTUCIUIIJINHBI
2.1 O6beM JUCITUTUTHHBI U BUIBI YI€OHOH pabOTHI

Bun yuebHoi paboThl O0bem B
qacax

O6beM 00pa3oBaTENBHOM MPOrPAMMBI TUCITUTLIAHBI 161

Conepxanue 145

BT. 4.

TEOPETUIECKOE 00yUeHHE 101

B TOM 4YHUCJIC B q)opMe HpaKTI/I‘{CCKOI?I IIOATOTOBKH -

IMPAKTUYCCKUC 3aHATHA -

J1a00paTOPHBIC 3aHATHS 44
B TOM 4HcJie B (pOpME MPAKTUYECKON NOJATOTOBKU 44
KOHTPOJIbHBIE padOThI -

[TpodeccnoralbHO-OPUEHTHPOBAHHOE COICPIKAHNE 23
IIpakTryeckas MoAroTOBKa 44

[IpoMexyTouHas arTecTalust 3 K3 aM € H 16




2.2. TemaTtuueckuy 1jIaH U Coep)KaHUE TUCIUIUIMHBI « DU3HKay

HanmMenoBaHue pa3aenoB u TeM

Copneprxanue yueOHOTO MaTepHaa, JabopaToOpHBIE U MPaKTHUECKUE PabOTHL,
caMmocTosTeNbHas paboTa 00yJaromuXxcsi, KypcoBas padbota (Ipoekr) (ecnu
IIPETyCMOTPEHBI)

O0BeM gacos

Dopmupyembie 001IHe U
npodeccuoHanbHbIe
KOMIETECHIIUH

2

4

BBenenue.
PDu3uka 1 MeTOAbI
HAYYHOI0 NO3HAHMS

Coaep:xkanue yueOHOro MmaTepuaJia
(6 mom uucne ¢ anemenmamu nPOGecCUOHATBLHOU HANPABICHHOCIIL):

Ouznka — QyHIaMeHTanbHas Hayka O TNpHpoae. EcTecTBeHHO-HAy4YHBIH METOA
MO3HAHUS, €r0 BO3MOXXHOCTU U TPAaHHUIBI IPUMEHUMOCTH. DKCIEPUMEHT U TEOpHUs B
npolecce No3HaHUS NPUPOJbl. MojenupoBanue GU3HMIECKUX SBICHUH U MPOLIECCOB.
Ponb sxcniepyuMeHTa ¥ TEOpUU B IPOLECCE NTO3HAHUSA Npupoasl. dusnueckas BEIUYHHA.
@uznveckue 3aKOHBL. [paHMIBI NPUMEHUMOCTH (HU3MUYECKHX 3aKOHOB U TEOPHH.
[Ipuanun coorserctBus. IloHATHE O ¢uU3MUeckoil kaprmHe Mupa. IlorpemrHocTn
U3MEpPEHUH  (QU3MYECKUX  BEMMYUH.  3JHauenue  QuU3uUKu  npu  OCBOEHUU
cneyuanbHOCm.

OK.01, OK.02, OK.05,
OK.07, OK.06
K. 1.1

Paszgen 1. Mexanuka

30 (12)

Tema 1.1.
OcHOBBI KHHEMATHKH

Coaep:xanue yueOHOIro MmaTepuaJia
(6. mom uucne ¢ snemenmamu npogeccuoHarbHOU HANPABIEHHOCIU):

6

Mexannueckoe ABHKEHHE M €ro Buibl. MarepuanbHasg Touka. OTHOCHUTENBHOCTh
MexaHuueckoro ABwkeHus. Cucrema orcueta. [IpuHnun otHocurensHocTH [Mamunes.
Crioco6b1 omucanus nBmwkeHus. Tpaektopus. Ilyte. Ilepememenue. PaBHOMepHOE
npsMosuHeHoe ABwkeHne. CKopocTs. MTHOBEHHAS U CPEIHSS CKOPOCTU. Y CKOpEHHE.
IIpsimonuHEIHOE ABM)KEHUE C IIOCTOSIHHBIM YCKOpEHueM. [IBHkKeHHE ¢ IOCTOSIHHBIM
YCKOpPEHHEM CBOOOTHOTO MajeHus. PaBHOMEpHOE IBMKEHHE TOYKH IO OKPY)KHOCTH,
yrioBas CKOpocTb. LleHTpocTpeMuTenbHOE yCKOpeHue. Kunemamuxa abconomHo
meepoo2o mena.

6

OK.05, OK.07,IIK. 1.1

Tema 1.2.
OCHOBBI AUHAMHKH

Coaep:xanue yueOHOro MmaTepuaJia
(6 Mmom ducjie C dj1emeHmamu nDOd)eCCHOHGﬂbHOZZ HanDaSJZEHHOCI’)’lu):

10 (4)

OcHoBHas 3agaya auHamukd. Cuna. Macca. 3akonsl mexaHnuku Hprotona. Cuibl B
npupoe. Cria TSHKECTH M CHI1a BCEMUPHOTO TATOTEHHS. 3aKOH BCEMUPHOTO TATOTEHUSL.
[TepBas kocMugecKkast CKOpOCTh. [IBIbKeHHe IIaHeT U MabiX Teld COTHEeUHON CHCTEMBI.
Bec. HeBecomoctb. Cuitbl ynpyroctu. Cunbt mpenus.

6(4)

B mom uucne npakmuvieckas n0020mMo6Ka

OK.05, OK.07,IIK. 1.1
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JlaGopaTopHas padora:

JlabopatopHras pabota Nel. MccnenoBanus IBUKECHUS Teja MO NeHCTBHEM
MIOCTOSIHHOM CHJIBI.

EENE

Tema 1.3.
3aKoHBI COXpaHEHNS B
MeXaHHKe

Coaep:xkanue yueOHOro MmaTepuaJia
(6 mom uucne ¢ anemenmamu npogeccuonanbHOU HANPABICHHOCIIL):

14 (8)

I/IMHyﬂLC TCia. I/IMHyJ'II)C CHIIBL. 3aKOH COXpaHCHUA UMITYJIbCA. PeaktuBHOE NBUKEHUE.
Mexanuueckasn paﬁoma u MoufHocmo. Kunemuueckas IHepeUsl. HOmeHlﬂz{aﬂbHa}l
IHepeusl. 3akon COXpaHerus MexaHuuecKkotl dHepeuu. PaboTa CHIIBI TSDKECTH U CHUIIBI
YIpYyrocTu. KOHCGpBaTI/IBHHe CHJIBI. HpI/IMeHeHI/Ie 3aKOHOB COXpaHCHUA.
Hcnonp3oBaHne 3aKOHOB MEXaHUKH JUII 00BSICHCHUS JABHXCHUA HEeOECHBIX Tell U JJIA
pa3BUTHA KOCMHYCCKUX PICCJ'ICI[OBaHPIfI, TpaHUllbl NPUMCHUMOCTH KJIaCCHYCCKOHU
MCXaHHKH.

6(8)

JlabopaTopHblie padoThbI:

e}

JlabopatopHras padora Ne2. CoxpaHeHHE MEXaHHYECKOW YHEPTHU TIPH JBIKCHUH Tea
MOJ IeHICTBUEM CHJI TSXKECTU U YIPYTOCTH.

JlabopatopHas pabota Ne3./3yuenne ocoOeHHOCTEH CHIIBI TPEHHS (CKOJIBKEHIS)

B mom uucne npakmu4decKkasi n0020mMo6Ka

OK.05, OK.07,IIK. 1.1

Pa3gen 2. MoJaekyasipHasi pu3nka ¥ TEPMOTHHAMHUKA

Tema 2.1
OCHOBBI MOJIEKYJIAAPHO-
KMHETHYeCKOH TeOpuM

Conep:xkanue yueOHOro MmaTepuaJia
(6 mom uucne ¢ snemenmamu npogheccuoHaIbHOU HANPABIEHHOCTIL):

OCHOBHBIE TIOJIOKEHUS MOJIEKYJISIPHO-KUHETHYECKOW Teopuu. PasMmepsl m Macca
MOJIEKYJ U aTOMOB. bpoyHoBckoe nBuxeHue. Cuibl u dHEpausi MedCMONIEKYIAAPHO20
s3aumooeticmgusi. CTpoeHne Ta3000pa3HbIX, )KUIKUX U TBEPIBIX Tel. MneampHbIi ra3.
JaBnenue raza. OCHOBHOE ypaBHEHHE MOJIEKYJIIPHO-KUHETUYECKOM TEOpUH ra30B.
Temnepamypa u ee u3zmepenue. TepMOIUHAMHUYECKAs IIKaja TEMIEPATypHl.
AOCONIOTHBIN HYJTh TeMreparypsl. Temmeparypa 38e3a. CKOPOCTH ABHKCHUS MOJICKYJT
U UX U3MEpPEHUE. YPaBHEHHE COCTOSIHUA MJIeanbHOro rasa. M3ompoueccsl U ux
rpaduku. 'a30BbIe 3aKOHBL. MOJIIpHAst ra30Bast MOCTOSTHHAS

OK.01, OK.02, OK.03,
OK.04, OK.05
K. 1.1

Tema 2.2
OCHOBBI TEPMOJAMHAMHKH

Coaep:xanue yueOHOro MmaTepuaJia
(6 mom uucne ¢ snemenmamu npogheccuoHaIbHOU HANPABIEHHOCTIIL):

BuyTpeHHSS 3HEprusi CHCTeMbl. BHYTpEeHHssI 3HEprus HjcanbHOro raza. Pabora u
TEIUIoTa Kak (OpMBI Iepeladd dHEepruu. TerioeMKOCTh. YeNbHasl TeIUIOEMKOCTb.
KommgectBo  termoTel.  YpaBHeHHE —TeIuioBoro Oamanca. Ilepoe  Hadano
TepMOJIMHAMUKHN. ArabaTHeI mporiecc. BTopoe Hauano TepMoguHamMuKku. [lpunyun
Oeticmsusi meniogol mauwiunsl. Tennosvie osucamenu. KII/[ mennosoco Osucamers.
XonoauisHble MauHbel. OXpaHa MPUPOIHL.

Tema 2.3

Coaep:xanue yueOHOIro MmaTepuaJia

12 (8)

OK.02, OK.05, OK.07, TIK.
1.1
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ArperarTHbie COCTOSIHUSI
BellecTBa U (a3osbie
nepexo/bl

(6 mom qucie ¢ s1emermamu npoqbeccuonaﬂbuoﬁ HanpaeﬂeHnocmu):

Ucnapenne u xoHpeHcarus. HacwlleHHBI Tap W ero cBoicTBa. Abcomromuas u
OMHOCUMENbHAA  BIANCHOCMb  6030yxa. IlpnOOpsl AN ONpeneneHus BIIAXKHOCTH
Bo31yxa. Touka pocel. Kumenne. 3aBHCHMOCTE TeMIepaTypsl KUIEHHUS OT IAaBICHUS.
Kputnueckoe cocTosiHue BEIECTBA. XapaKTEPUCTHKA JKUIKOTO COCTOSHUS BEIIECTBA.
[ToBepXHOCTHBIN CITON JKUAKOCTH. DHEPTH TOBEPXHOCTHOTO CII0s. BivbkHMI mopsamok.
Ilogepxnocmnoe namsicenue. Cmauueanue. fenenus na epanuye HCUOKOCMU C
meepovim menom. KanummispHele siBieHus. XapaKTEpUCTHKA TBEPAOTO COCTOSIHUS
BelecTBa. Kpucmaniuueckue u amopguvie mend.

Ynpyrue cBoHCTBa TBepAbIX Tell. 3akoH I'yka. MexaHHUecKue CBOHCTBA TBEPJBIX TeIl.
[Tnactuueckas (ocrarounas) nedopmauus. Tennosoe pacwupenue meepovbix men u
arcuoxkocment. Kosgppuyuenm nunevinoco pacwupenus. Kosgpguyuenm 06vémnoco
pacwiupenus. Yuem pacwiupenus 6 mexnuke. I[lnagnenue. Yoenvnas menioma
nnaenenus. Kpucramnuzanus. [Ipakmuueckoe npumenenue 8 NOSCEOHESHOU IHCUIHU
Pu3UUeCKUX 3HAHUL O CBOUCMBAX 2A306, HCUOKOCMEN U MEepObiX mell.

6 (8)

B mom uucne npakmu4deckas n0020MosBKa

JlaGopaTopHble 3aHATHUS:

JlabopatopHas padota Ned OnpesiesicHHE BIAXKHOCTH BO3IyXa.

JlabopaTopHras padota Ne5. OnpeneneHue Ko3QPpHUIHEHTa TOBEPXHOCTHOIO HATSKCHUS
KHMJIKOCTH

| | 0ofoo

0OK.02, OK.03, OK.05,
OK.07,IIK.1.1

Pa3gen 3. DnekTponmHaMuKa

46 (16)

Tema 3.1
DIEeKTPUIECKOe MoJIe

Conep:xanue yueOHOT0 MaTepuaJia
(6 mom uucne ¢ snemenmamu npogheccuoHaIbHOU HANPABIEHHOCTIL):

6

Dnexmpuueckue 3apsadbl. DIEMEHTAPHBIA 3JIEKTPUYECKUIl 3apsj. 3aKOH COXpaHEHUs
3apana. 3axon Kynoma. DOnexTpudeckash TOCTOSIHHAsA. OJEKTPUYECKOE TOJe.
HarnpskeHHOCTh 3JICKTPUYECKOT0 MoJist. [IpUHIIKIT CYTIepIIO3UIUU Tonel. [Iposoonuxu
6 onekmpuyeckom none. Jlusnekmpuxu 6 2aexmpudeckom noje. Ilonspuzanust
JIIJIEKTPUKOB.

PabGota cuin anekrpocrarudeckoro nojst. [lorenuunan. Paznocmes nomenyuanos. Cesnze
Me.?fC()y HANPANCEHHOCMbIO U PA3HOCMbIO NOMEHYUANIO8 IJIEKMPUUECKO20 NOJIA.
Onexmpoemxocms.  Eounuyer  anexmpoemxocmu.  Kondencamopwi.  Coedunenue
KOHOeHCcamopos 6 bamapero. SHepeusi 3apsdiceHHo20 KOHOeHcamopd. JHeprus
ANEKTPUUYECKOTO TIoJIs1. [Ipumenenue KoH0encamopos

OK.03, OK.04, OK.05,
OK.07,IIK.1.1
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Tema 3.2
3aKOHBI MOCTOSTHHOI'0 TOKA

Copaep:xanue y4eGHOr0 MaTepHaia
(6. mom uucne ¢ snemenmamu npogeccuonanbHol HaNPAsIEHHOCMU):

18(12)

YCHOBI/I}I, HCO6XOI[I/IMLIG JJIs1 BOSBHUKHOBCHUSA U MMOAACPKAHUSA IJICKTPUIECCKOr0 TOKaA.

OK.04, OK.05, OK.07,
IK.1.1

Cuna TOKa W IUIOTHOCTh TOKa. 3akoH OMa Ui ydacTKa IIeTH. 3aBUCHMOCTD 6 (12)
3JIEKTPUYECKOTO CONPOTHBICHUS OT MaTepHasia, JUIMHBI W IUIOUIAJH IONEPEYHOTO
CEUYCHUS IPOBOAHUKA. 3aBUCUMOCTb 3JIEKTPUIECKOTO COMPOTHBIICHUS IPOBOJAHIKOB OT
TEMIIEPaTYPHI. TemnepamypHbiil K02¢hPpuyuenm CONPOMUBIEHU.
Ceepxnpogooumocme.
Paboma u mowmocmv nocmosnnoco moxa. Tennosoe Oeiicmeue moka. 3akon
Iicoyna—Jlenya. dnekmpodsudicywas cuira ucmounuxa moxa. 3axon Oma 01 noIHOU
yenu.
Onexmpuueckue yenu. Ilapannenvnoe u nociedosamenvhoe coeOuHeHue nPoBOOHUKOS.
3akonsl Kupxroda nms yszma. CoequHEHHE HCTOYHHUKOB 3JEKTPUYECKONH 3HEPIHH B
Gartapero.
B mom uucne npakmuuecxas noocomosxa 12
JlaGopaTopHble 3aHATHA: 12
Jlabopatoprast pabora Ne6 W3ydenue 3axoHa OMa AJs ydacTKa IICTIH, 4
MIOCJICIOBATENILHOTO COSANHEHUS! ITPOBOIHUKOB.
Jlabopatopras padora Ne7 M3yuenue 3akona Oma Jist IOJTHOM Ienu 4
Jlabopatoprast pabora Ne8. Ompenenenue O3/IC W BHYTPEHHETO COMPOCTHBIICHUS 4
MCTOYHMKA HANPSHKESHHUS.
Tema 3.3 Daekrpuueckuii Tok | Coaep:xxaHue yueOHOro MaTepuaa 6 OK.05, OK.07,T1K.1.1
B Pa3JIMYHBIX Cpeaax (6. mom uucne ¢ snemenmamu npogeccuoHarbHOU HANPABIEHHOCIU):
DJNeKTpUYECKHH TOK B METaJUlaX, B JJICKTPOJIMTAX, Ta3ax, B BaKyyme. ONeKmpoaus. 6
3axon anexkmponuza @apades. DnekmpoxumMuyecKull IKEUBALEHNI.
Buowi eazosvix pazpsdos. TepmoanekrponHas amuccus. [Tnazma.
Dnexmpuueckuti mox 6 nonynpoeooHuxax. CoOCTBEHHas U IIPUMECHAS TPOBOIUMOCTH.
P-n nepexon. llpumenenue nonynposoonuxos. I1onynpoeodnuxosvie npubopbi.
Tema 3.4 MarauTHoe moJie Conep:xanue yueOHOIro MmaTepuajia 6 OK.05, OK.07,TIK.1.1
(8. mom uucne c anemenmamu npogeccuoHaNLHOU HANPABIEHHOCHI):
Bekrop MHAYKIMM MarHUTHOro nojs. HanpsykeHHOCTh MarHuTHOro nosns. JlelcrBue 6

MAarHMTHOTO TOJI Ha MPSMOJIMHENHBIN NMPOBOAHUK C TOKOM. B3aumopeiicTBrue TOKOB.
Cuna Amnepa. Ilpumenenue cunvt Amnepa. MarHutHei moTOK. Pabota 1m0
MepeMEeILEeHUI0 TPOBOJAHUKA C TOKOM B MarHUTHOM ToJie. JlelcTBUe MarHUTHOTO MOJIS
Ha AaBwkymuiics 3apsan. Cuna Jlopenya. Ipumenenue cunvt Jlopenya. OnpenencHue
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YAEIBHOrO 3apsina. Mazsnumusie ceolicmea gewjecmea. Macnumnas npoHuyaemocme.
CorHedHasi aKTUBHOCTG | €€ BIHUSIHUE Ha 3eMirto. MarauTHeIe Oypu

Tema 3.5 DieKTpOoMarHUTHAast Copep:xanue yueOHOro MaTepuasa 10 (4) OK.03, OK.05, OK.07,
HHIAYKIHAS (8 mom uucne c anemenmamu nPopeccuoHaNbHOU HANPABIEHHOCIU): IMK.1.1

Aenenue snekmpomacnumuou unoykyuu. IpaBmio JleHma. 3akoH 31€KTPOMarHUTHOM 6 (4)

UHIYKUUH. Buxpegoe snexmpuueckoe noie. DJIC MHAYKIUN B IBIKYIIAXCS

NPOBOJIHUKAX. f6nenue camoundykyuu. MHOYKmMusHoCms. DHepeus MasHumHo20 no.s

moxa. B3auMoCBs3b IIEKTPUYCCKAX U MATHUTHBIX MOJICH. DIEKTPOMArHUTHOE MOJIe

B mom uucne npaxmuueckas nodcomoska 4

JlaGopaTopHbie padoThI: 4

JlabopatopHas padota Ne9. M3yueHue sBICHUS JICKTPOMATHUTHOW WHIYKIHH 4
Paznen 4. KosiebaHust M BOJTHBI 15 (4)
Tema 4.1. MexaHnuecKue Coaep:kanue yueGHOr0 MaTepuaia; 10 (4) OK.05
KO0J1e0aHUSs ¥ BOJTHBI Konebarensrnoe apmwxenue. ['apmonnueckue kojiebanus. CBOOOIHbIE MEXaHUYCCKUC 6 (4)

kosicOanus. [IpeBparieHue SHEpruu MpH KoyieOaTenbHOM MBWKEHUH. CBOOOIHBIC

3aTyxarolue MexaHudeckue KosebaHusa. MaremaTnueckuil MasTHHUK. lIpy>XuHHBIH

MasTHUK. BEIHY)XIIeHHBIE MeXaHHuecKue Korebanus. Pe3oHaHc.

[NomepedHble ¥ HPOJONBHBIC BOJHBL. XapaKTEPHUCTHKH BOJHBL. 3BYKOBBIC BOJIHBI.

YbTpa3ByK U €ro MpUMEHCHHE

B mom uucne npaxmuueckas nod2omoska 4

JlaGopaTopnas paGora: 4

Jlabopatoprast pabora Ne 10.OmpenerneHue yCKOpeHHs CBOOOTHOTO TalIeHHS C 4

MOMOIIIBI0 MATEMATHYECKOTO MasITHHKA
Tema 4.2 Dnexrpomarautaeie | Copep:xkaHue yueOHOro MaTepuasa 5 OK.03, OK.05, OK.07,
KO0JIcOaHUS U BOJTHBI (6 mom uucne ¢ snemenmamu npogheccuoHaIbHOU HANPABIEHHOCTIIL): K.1.1

CBO60Z[HBI€ DJICKTPOMArHuTHLIC KoJieOaHusl. HpeBpameHI/Ie OHEPIruu B KOHeGaTeJ’IBHOMKOHTpr.

<DopMyna Tomcona. 3aTyxa}ou1He JJICKTPOMArHuTHLIC KoJsieOaHus. FeHepaTop HE3aTyXarouux 5

UIEKTPOMArHUTHBIX KoJieOaHUil. BbIHYXIE€HHbBIE 3IeKTpUUECKUe KoeOaH .

Ilepemennviii  moxk. I'enepamop nepemennoco moka. Emxocmmoe u  unoykmugnoe
conpomuenenuss nepemenHo2o moxa. AxmusHoe conpomusnenue. 3axon Oma  Ons
neKmpu4eckoll yenu nepemenno2o moxa. Paboma u mownocme nepemenno2o moka. Pezonanc
6 anekmpuyeckou yenu. Tpancgpopmamopwi. Toku evicokou uacmomsl. Ilonyuenue, nepedaya u
pacnpedenenue IneKmpoIHepeuy. DIEKTPOMATHUTHOE MOJIE Kak OCOOBIH BHJ MaTepHH.
DnexkTpoMarHuTHbIe BOJMHBL CBOMCTBa 3MEeKTpOMarHUTHBIX BOJH. Bubpatop I'epua. OTKpBITHIH
KoneOareabHblil KOHTYp. M3o0perenue pamuo A.C. IlomoBeiM. IloHsATHE O paanOCBA3M.
IHpunyun paouocesasu. Ilpumenenue

9NeKMPOMACHUMHBIX 80TH
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Pasngen 5. Onruka

10 (4)

Tema 5.1
IIpupoaa ceera

Copaep:xaHue y4eGHOr0 MaTepHaia
(6. mom uucne c snemenmamu npogeccuonanbHol HaNPABIEHHOCIU):

6(4)

Toueunslit ucTogHUK cBeTa. CKOpocms pacnpocmpanerust céema. 3aKoHbl Ompadicenus
u npenromaenus ceema. CoTHEUHBIC U TyHHBIE 3aTMeHUs. [Ipuanun [toiirenca. [lornoe
ompascenue. JIuazpl. IlocTpoenne m3o0paxkeHus B mmuH3aX. opMyna TOHKOH JHH3HI.
YBenuueHne IUH3BL [71a3 kak ontudeckast cucrema. Onmuueckue npubopbi.
Teneckonbl. Cuna ceema. OceewiénHocmn. 3aKoHbl 0C8EUCHHOCMU

2(4)

B mom uucne npakmuieckas no02omoeKa

JlabopaTopHble 3aHATHUS:

JlabopatopHras padota Nel 1 M3yuenne n300paxeHNs IPEAMETOB B TOHKOM JIHH3E

OK.01, OK.03, OK.04,
OK.05,IIK.1.1

Tema 5.2
BoJiHoBbBIE CBOliCTBa cBeTa

Conep:xkanue yueOHOro MmaTepuaJia
(6 mom uucne ¢ snemenmamu npogeccuoHaIbHOU HANPABIEHHOCHI):

N BB

Wnrepdepenuus cBera. KorepeHTHOCTh CBETOBBIX Jydel. MHTEepdepeHrs: B TOHKHUX
wienkax. Kompra HetoTona. Mcmons3oBanue nmHTEpdEpeHINH B HayKe M TEXHHKE.
Judpaknust ceera. Judpaknns Ha menn B HapaueNbHBIX Jydax. JndpakinroHHas
pemerka. Ilonsgpusanus mnonepeunsix BosH. [lomspusanums ceera. [IBoiHOe
nyuyenpenomienue. [lonsgpounsl. Jucnepcus ceera. Buapl uznydyenuid. Buabl criektpos.
Crnekrpsl ucnyckanus. Criektpsl noryiomenust. CiekTpanbHblid aHanu3. CeKTpaabHble
KJaccel  3Be3d.  YibTpaduonieToBoe  um3nydeHue. Hughpaxpacnoe  usnyuenue.
Pentrenosckue nyun. Ux npupona u croiictsa. lllkana s3nekTpoMarHUTHBIX U31y4YE€HUN

OK.01, OK.03, OK.05,
IK.1.1

Tema 5.3
CneuunanbHasi Teopust
OTHOCHTEJILHOCTH

Coaep:xanue yueOHOro MaTepuaJia:

JIBrxeHue Co CKOPOCTBIO cBeTa. [TocTynaTsl TEOPHH OTHOCUTEILHOCTH U CIIEACTBUS U3
HUX. MIHBapHaHTHOCTb MOIYJSl CKOPOCTH CBeTa B BakyyMe. DHeprus mnokos. Cpd3b
MAacChl ¥ 3HEPTrUH CBOOOTHON YaCTHIBL. DIEMEHTHI PENIITUBUCTCKON TMHAMUKI

OK.05

Pazpnen 6. KBantoBas ¢pusnka

Tema 6.1
KBaHToBas onTuka

Coaep:xanue yueOHOro MmaTepuaJia
(6. mom uucne ¢ snemenmamu npogeccuoHarbHOU HANPABIEHHOCIU):

OK.04, OK.05, OK.07,
MK.1.1
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KBanTtoBass rumore3a Ilnanka. TemnoBoe wu3nydenue. KopmycKyisipHO-BOJIHOBOH

nyamusM. @otonbl. I'mmore3a ne bpoiinsg o0 BOJHOBBIX CBOWCTBAaX 4YacTHIIL. 2

CoorHomeHne HeompeneneHHocteir ['efizenOepra. [laBienme cBera. XUMHYECKOe

nericreue ceera. Onertel [1.H. Jlebenesa nu H.1. Basuiiosa.

Domosgpgpexm.  Vpasuenue  Dumwmeiina 012 gomospgexma.  Buewnuii

gdomosnexkmpuyeckuil 3¢pgpexm. Brympennuii pomosgpghexm. Tunvt pomosnemenmos.

Ipumenenue pomospgpexma
Tema 6.2 Copep:xanue yuedHOTro MaTepuaJja; 2 OK.02, OK.05, OK.07
@usnKa aTOMa ¥ aTOMHOTO s1pa | PasBuTHe B3IUISIOB HAa CTPOCHHE BemiecTBa. MOJENH CTPOCHHS AaTOMHOTO spa. 2

3aKOHOMEPHOCTH B aTOMHBIX CIIEKTpax Bojaopona. SAnepHas mozaenb atoMa. OIBITHI

3.Pesepdopma. Mozaens atoma Bogopoaa nmo H.bopy. Keanrossie moctynatel Bopa.

Jlazepsr.
Paznen 7. Ctpoenue Beesiennoit 8
Tema 7.1 Conep:xanue yue0HOTo MaTepuaJia; 4 OK.02, OK.05,
Crpoenne CosiHeUHOH Conneunas cuctema. IlmaHeTsl, MX BUAUMOE ABKeHUE. Malible Tejla COJTHEYHOM 4
CHCTEMBI CHCTEMBI.

Cuctema 3emna—IJlyHa. Connie. ConHeuHast akTUBHOCTb. VICTOUHUK SHEpruu

CounHiia 1 3BE3]
Tema 7.2 Copep:xaHue y4edOHOT0 MaTepHuaJja; 4 OK.03, OK.05
IBoarounus BeeneHnnoii 3BE3/1bI, UX OCHOBHBIE XapakTepUCTUKUA. COBpEeMEHHBIE TIPEACTaBICHUS O 4

MIPOMCXOXAEHUH U BoJoIH CoNHIa U 3BE37. DTarbl )KU3HU 3BE31. Mieunslit [1yTh

— Hama ["anakTuka.

Tunel ranakTuk. Paguoranaktuku u kBazapsl. Beenennas. Pacimpenne BeeneHnoi.

3akon Xa60ma. Teopus bonpmoro B3peiBa. MacmTabHast CTpyKTypa BeemeHHoit.

Meraranaktuka.
KoHcynpranus 8
[TpoMexxyTOUHasl aTTeCTalus - IK3aMeH 8

Bcezo: 161
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3. YCJIOBUA _ PEAJIM3AIINH INPOI'PAMMBbI
OBIHIEOBPA3OBATEJBbHOU JUCIUITJINHBI

3.1. TpeboBaHusi K MUHUMAJIHLHOMY MaTE€pPUATBHO-TEXHUYECKOMY OOECIICUECHUIO

Peanuzanust mporpaMmbl AUCHUILUIMHBI TpeOyeT HaMW4usl y4eOHOro KaOuHeTa
«DuU3uKN».
O6opynoBanue yueOHOTO KaOuHeTa:
- MOJEJb KPUCTAJUTMYECKOU PEIICTKH,
- aMIepMeTp J1abopaTOpPHBIN;
- BOJIBTMETP J1a00OpaTOPHBIN;
- peoctar 1ab0paTOPHBIii;
- I'py3 HaOOpHBIN;
- TMHAMOMETP JE€MOHCTPAIIMOHHBIH;
- IITaTUB JICMOHCTPAIMOHHBINA (PU3NYECKUIA;
- HaOOp TeJ paBHOM MacChI;
- MarHuT MOJIOCOBOM JIEMOHCTPALIMOHHBIN.

3.2. Uadopmarmonroe obecrieueHrne 00ydIeHUS

1. OcHoBHas nuTeparypa:

1.1 Boponuos-Benbsmuno, b. A. Actponomus. ba3oBsiii ypoBens. 11 kiace :
yuebnuk / A. b. Bopounos-Beabsmunos, E. K. Ctpayt. — 5-e u3 ., mepcMotp.
— M. : lIpoda, 2018. — 238, [2] c. : ui., 8 a. LIp.Bki1. — (Poccuiickuii yueOHHK).
ISBN 978-5-35819462-5

2. JlomonHUTENBHAS TUTEpATypa:

2.1 JImutpuena, B. @. ®uszuka nis npodeccuii U CenuaibHOCTEH TEXHUYECKOTO
npoduis : yueOHUK ans yupexaenuit cpen. IIpod. ObpasoBanus / B. @.
Jmutpuesa. — 7-e usf., crep. — M.: U3parensckuii ieHTp «Axanemusi», 2014.
-448 c. ISBN 978-5-4468-1110-6

2.2 BacunbeB, A. A. ®usuka. bazoseiit ypoenb: 10-11 kmaccel : yueOHUK AJis
cpeaHero ob6miero obpazoanust / A. A. BacunbeB, B. E. ®enopos, JI. ]I.
XpamoB. — 2-¢ u3a., ucnp. U gon. — Mocksa : MznarensctBo FOpaiit, 2023. —
212 c. — (O6meoOpa3oBaTeabHBIN UK). — TEKCT | HETIOCPEACTBCHHBIHA.

ISBN 978-5-534-16086-4

2.3 PazamanoBa, 3. H. Meronuueckue yka3zaHus s OOYyYarolIUXCS II0
BBITIOJIHCHUIO BHEAYJUTOPHON CaMOCTOSITENIBHOW PaOOThI MO JHUCIMILIAHE
«Dusukay. UznarensctBo [ BITIOY «IOYIT'K». 2019 1.

2.4 PazamanoBa, 3. H. Meroaudeckue ykazaHusi sl OOydYarolIUXCs IO
BBITIOJIHEHHUIO JIA0OPATOPHBIX padoT no aucuuruHe «duszuka». 2019 r.
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4. KOHTPOJIb MW OIEHKA PE3VYJIBTATOB OCBOEHUA
JAUCHUTIJINHBI

KoHTponb 1 olieHKa pacKpbIBaIOTCS Y€pe3 YCBOCHHBIC 3HAHUS U MPHOOPETEHHBIC
OOy4aroIIMMHUCS yMEHHS, HanpaBjieHHble Ha (QOpPMUPOBAHHE OOHIMX U

npodeccuoHaNbHbIX KOoMMEeTeHIMH. KoMneTeHun M0JKHBI ObITh COOTHECEHBI C
IPEAMETHBIMUA pe3yJbTaTaMu. J[JI1 KOHTPOJIS U OLIEHKH PEe3yJbTaTOB O0y4YEHUs
npernojiaBaresib BbIOMpaeT (OpMbI U METOABI C y4eToM MpodeccruoHaIu3aluu
o0y4eHus 10 MPOrpaMMe JUCIUILTUHBIL.

Kox u HammenoBanue Paznen/Tema TH OLIEHOYHBIX
dbopMHUpyEeMBIX MEPOTPUATUN
KOMIIETCHIIUH

OK 01. IToanmats BBenenue Hanpumep,

CYIIHOCTb U COLIUAIBHYIO
3HAYMMOCTb CBOEH
Oynymieit mpodeccuu,
IIPOSIBJISITH K HEU
YCTOMYMUBBIN HHTEPEC.

Pa3nen 2. Tema 2.1

OK 02. OpranuzoBbIBaTh
COOCTBEHHYIO
NesITeIbHOCTD, BHIOUPATH
THTIOBBIE METOJIBI U
CIOCOOBI BBITTOJTHEHUS
npo¢heCCUOHATBHBIX
3a/1a4, OIICHUBATh UX

3 PEeKTUBHOCTD U
KadecTBO.

BBenenue

Pasgen 2. Tema 2.1, 2.2,
2.3

Pazgen 6. Tema 6.2
Pazgen 7. Tema 7.1

OK 03. [IpuHumath
penieHus B CTaHAapTHBIX
Y HECTaHIapTHBIX
CUTYaIMsIX U HECTH 32
HUX OTBETCTBCHHOCTb.

Pasgen 2. Tema 2.1, 2.3
Pasgen 3. Tema 3.1, 3.5
Pasgen 4. Tema 4.2
Pasnen 5. Tema 5.1, 5.2
Pazgen 7. Tema 7.2

- YCMHbLU ONPOC;

- opoumanvuwlii onpoc,
- OYeHKA KOHMPOIbHBIX
pabom,

- HaO.1o0eHue 3a X000M
BbINOJHEHUS.
1ab0pamopHuix pabom;
- OYeHKA GbINOTHEHUs.
1aO0pamopHuix pabom;
- OYeHKa NPAKMU4ecKux
pabom (peurerust
Ka4eCmeeHHbIX,
PACUemHbIX,
npogheccuoHanbHo
OPUEHMUPOBAHHBIX
3a0au);

- OYeHKA MeCmosbix
3a0aHull;

- OYeHKa
Nn0020MOBIEHHBIX
cooOueHUl;

- OYeHKa BbINOIHEeHUS
OOMAUHUX
CAMOCMOSIMENbHBIX
pabom,

- oughghepenyuposannuwlii

3auéem
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OK 04. OcyuiectBisiTh
MOWCK U HCIOJIb30BaHUE
uHpopMmaruu,
HEO0XO0TUMOI VTS
3¢ PeKTUBHOTO
BBITIOJIHEHUS
npodeccruoHaIbHBIX
3amad,
MpoECCHOHAIBHOTO U
JUYHOTO Pa3BUTHSL.

Pasnen 2. Tema 2.1
Pa3nen 3. Tema 3.1
Pasnen 5. Tema 5.1

OK 05. Wcnonb3oBath
uH(pOPMaIIMOHHO-
KOMMYHHUKAIIHOHHBIC
TEXHOJIOTUH B
npodeccruoHaIbHON
NCATEIBHOCTH.

BBenenune

Pasznen 1. Tema 1.1
Pasnen 2. Tema 2.1, 2.2,
2.3

Pasznen 3. Tema 3.1, 3.2,
3.3.,34,35

Pasnen 4. Tema 4.1, 4.2
Pasnen 5. Tema 5.1, 5.2,
5.3

Pa3gen 6. Tema 6.1, 6.2
Pasnen 7. Tema 7.1, 7.2

OK 06. Pa6orats B
KOJUICKTUBE W KOMaHJIE,
3 PeKTUBHO 0OIIATHCA C
KOJIJICTaMHU,
PYKOBOJICTBOM,
MTOTPEOUTEIISIMU.

BBenenune

OK 07. bpatb Ha cebs
OTBETCTBEHHOCTb 3a
paboTy YJICHOB KOMaH bl
(MOIYMHEHHBIX), 32
PE3yNbTAT BHIMOTHEHHBIX
3aJaHUM.

BBenenue

Pazgen 1. Tema 1.1
Pasnen 2. Tema 2.2, 2.3
Pasznen 3. Tema 3.1, 3.2,
3.3.,35

Pazgen 4. Tema 4.2
Pasnen 6. Tema 6.1, 6.2
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IIK 1.1. CocTaBiasaTh
CXEMBI
CIIeIMATU3UPOBAHHBIX
y3J10B, OJIOKOB,
YCTPOMCTB U CUCTEM
aBTOMAaTHUYECKOT'O
YIpaBJICHUS.

BBenenne

Paznen 1. Tema 1.1, 1.2,

1.3
Pasgen 2. Tema 2.1,2 3

Paszgen 3. Tema 3.1, 3.2,

33,35

Pazgen 4. Tema 4.2
Pasgen 5. Tema 5.1, 5.2
Pa3nen 6. Tema 6.1
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S. OIEHOYHBbIE CPEACTBA I IK3AMEHA

HanmeHoBaHME OLIEHOYHOTO CPEACTBA: 3alaHHMA K IK3aMeEHy

IlepeyeHb BONMPOCOB K IK3aMEHY !

1. Mexanunueckoe aBWxkeHUE. OTHOCUTEIBHOCTh JABWXEHHUS. PaBHOMepHOE U
PaBHOYCKOPEHHOE MPSIMOJIMHEWHOE ABUKEHUE

2. BzaumogeiictBue ten. Cuia. 3akoHbl TuHaMuku HeroToHa

3. Umnynbce Tena. 3aKoH COXpaHeHUs] UMITYJIbca

4. 3akoH BcemupHoro Tsarorenus. Cuna tsxectu. Bec tena. HeBecomocthb

5. IlpeBpaiienne »HepruM MNpU MEXaHUYECKUX KojeOaHusx. CBOOOIHBIE U
BBIHYX/ICHHbIE KoJiebanus. Pe3onanc.

6. Pabora cun. Kunetnueckas sHeprusi marepuayibHOil Touku. [loTeHumampHas
DHEPrus CHUCTEMBI B3aMMOJICHCTBYIOIIMX TeJl. 3aKOH COXPAHEHHS W HM3MEHEHUs
SHEPIrUU B MEXAHUKE

7. OnbITHOE 00OCHOBAHUE OCHOBHBIX IMOJIOXKEHUN MOJIEKYJISIPHO-KUHETHUECKON
teopuu (MKT) ctpoenus Bemecta. Macca u pa3mepbl MOJIEKYJI.

8. UneanbHblii ra3. OCHOBHOE YPaBHEHHE MOJIEKYJISIPHO-KMHETHUECKOU TEOPHUH
uaeanpHoro raza. Temnepatypa u e€ uaMeperue. AOCOIIOTHas TEMIIEpATypa.

9. VYpaBHeHuwe cocTosHUS uAcalbHOrO Tra3a (ypaBHeHHe MenzeneeBa -
Knanetipona). M3omnporiiecco

10. Ucmapenue n koHaeHcalus. HacelmeHHbIe W HACHIIIIEHHBIC TTaphl. BiIakHOCTH
BO3/lyXa. 3MepeHue BIIaKHOCTH BO3IyXa

11. Kpucrannuueckue u amop@Hbie Tena. YOPyrue U miacTudeckue AedopMaruu
TBEPABIX TEIL.

12. Buytpennsis sHeprus. [lepBolit 3akoH TepmoanHaMuku. [I[pumeHeHne nepBoro
3aKOHA TePMOJAMHAMUKH U U30IpOLEcChl. AqradaTHBIN MpoLecc.

13. B3aumoeicTBrE 3apsKEHHBIX TeJl. 3aKOH COXPaHEHUS JICKTPUUECKOTO 3apsija.
14, Konnencartopsl. DNEeKTPOEMKOCTh KOH/JIEHCaTOpa. [Ipumenenue
KOHJICHCATOPOB.

15. PaGoTa ¥ MOITHOCTH B ILIEMH IMOCTOSHHOTO TOKAa. OJICKTPOJBHXKYINAS CHIIA.
3axoH OMa 115 ITOJTHOH 1IEIIH.

16. MarautHoe mose. JlelicTBMe MarHUTHOTO TOJIS HA DJEKTPUUYECKUN 3apsia U
OTBITHI, MOATBEPKIAIOIINE ITO JEHCTBUE.

17.  TlomynpoBognuku. CoOcTBeHHass W NpPUMECHas  MPOBOJAUMOCTH
MOJIyIPOBOJHUKOB. [101yITpoBOIHUKOBBIE TPUOOPHI.

17. DnekTpoMarHuTHast UHAYKIMA. 3aKOH 2JICKTPOMarHuTHOM UHAyKIuu. [IpaBuso
Jlenna.

18. SBnenue camonHayKuuKu. UHIYKTUBHOCTb. DJIEKTPOMArHUTHOE MOJIE.

19. CBoOOIHBIE U BBIHYKACHHBIC JICKTpOMarHuTHeIe Kosebanus. KonebarenbHbii
KOHTYp Y TIPEBPAIICHUE SHEPTUH MTPH IJICKTPOMATHUTHBIX KOJIEOaHUSIX

20. DeKTpOMarHuTHBIE BOJIHBI M UX CBOMCTBA. [ [pUHITUIIBI paMOCBSI3U U IPUMEPHI
UX MPAKTAYECKOTO UCIOIb30BaHUS
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21. BorHOBBIE CBOMCTBA CBETA. DIEKTPOMATrHUTHAS TIPUPOIA CBETA.

22. OmnbiTel Pesepdopna mo paccesHus o — 4dacTull. SnepHas MoAeNb aToMa.
KBanroBeie mnocrtynatel bopa. lcmyckanue M THOIVIOIIEHHWE CBETa aTOMaMH.
CrieKkTpasibHbII aHAIU3.

23. ®otorddekT M ero 3akoHbl. YpaBHeHHE OJuHIITEeMHaA s doTodPdekTa.
[Tpumenenue dpotorddexra B TEXHUKE.

24. CocraB siapa aroma. M3otomsl. DHEprus cBsi3u sapa atoma. llemHas saepHast
peakus. Y CaoBusA €U IpoTeKaHus. TepMOsaepHbIE pEAKLIUH.

25. PaanoakTuBHOCTh. Bce BUABI pajMOaKTUBHBIX H3IIyYEHUH U METOJBI HX
peructpauuu. buonornueckoe 1eHCTBUE HOHUZUPYIOINX U3ITYYECHUH.

Ilepedens 3a1a4 K IK3aMeHY:

1.  Haiitu cunmy BcemMupHOro taroreHus 3emiu u JlyHbl, ecim macca 3emiu
6*10%* xr, macca Jlynsr 7*10% kr u cpegnee paccrosaue Mexay Humu 3,8*108 .
2.  Ilpu ckopoctu monéra 900 xkm/4 Bce ueThipe nBuratens camonéra MJI-62
pa3BuBatoT MomHOCTh 30 MBT. HaiiTu cuity Tsrv 0JTHOTO IBUTATEINS B ’TOM PEKIME
paboTHI.

3. ITone3nast momHOCTE Hacoca 10 kBt. Kakoil 00bEM BOIBI MOXKET MOIHATH
5TOT Hacoc ¢ TiryOounsl 18 M B Teuenun 1 u (p = 1000 kr/md).

4. C CKOpOCTBIO v, HaJ0 OPOCHTH BHHU3 MSY C BBICOTHI 4 M, 4TOOBI OH
MOJITPBITHYJ Ha BBICOTY 8 M, CIUTATh yJap O 3€MIIIO a0COIIOTHO YIPYTHUM.

5. JIBa Heympyrux mmapa MaccaMu 6 Kr ¥ 4 KT IBIKYTCSI CO CKOPOCTSIMH 8 M/C U
3 M/C COOTBETCTBEHHO, HAIIPABJICHHBIMU BJ10JIb OJJHOU NpsAMOM. C KaKoi CKOPOCTBIO
OHHU OYIYT ABUTaThCs MOCIE COYapEHUs, €CIIU IEPBBIN IIap TOTOHSAET BTOPOU.

6.  OnpenenuTe OTHOCHTENLHYIO BIAKHOCTH BO3IYyXa, €CIIU CyXOH TEPMOMETP
nokasbiBaer 22° C, snaxubiii 18° C? Kakoit npubop A1 3TOro HCIOIb3yeTcs?
7. ITo rpaduky cocTosiHUS HI€abHOTO Ta3a B koopAauHaTtax P,T:

1) mponuIIMTe Ha3BaHUE KaXKI0TO MpoIiecca;
2) ONUIIINATE, KaK M3MEHSIOTCS MAKPOCKOITMYECKHE TTapaMeTPhl ra3 MpHu Mepexoe u3
OJIHOT'O COCTOSIHUS B IPYTOE;

3) HAIUIIKUTE YPaBHEHHMSI, OMUCHIBAIOIINE KaXK/IbIH MPOIECC B KOOPAUHATHBIX OCIX
V uT.

-0
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8. Omnpenenure maccy ammuaka (NHs), comepxarierocsi B 0amioHe EMKOCTBIO
20 1. IIpu Temnepatype 27 °C nmox nasnenuem 0,25*10° I1a.

Q. C uaeanpHBIM Ta30M, HAXOANIMMCS B IWIMHIPE TOJ MOpIIHEM, ObLI
npoBeAEH Mpolecc, rpaduk KoToporo n3odpaxeéH Ha puc. Haiitu paboty rasza B
3TOM TIpOIIECCe.

P,
rl ‘

|

100
| | v,

10. Jlna uzoOapHOrOo HarpeBaHus rasza, KoJu4decTBO BemiecTBa koToporo 800
moub, Ha 500 K emy cooOmmmu 9,4 M/Ix ternotel. Onpenenuts padoTy rasa u
U3MEHEHUE BHYTPEHHEH SHEPIHH.

11. C kakoii cuiaoi B3auMOJIeHCTBYIOT JiBa 3apsiaa mo 10 uKi, Haxonsmuecs Ha
paccTosHUU 3 CM JIPYT OT Apyra.

12. Ha kaxoMm paccTOSSHUU HaXOAATCA APYT OT Apyra ToueyHbie 3apsanl 2 HK u
5 K1, ecnm cuiia ux B3aumojencTeusa pasa 9 mH?

13. Omnpenenute oOmiee conmpoTuBIeHUE enH, eciau R1=3 OM; R,=6 Om; R3=0,5

Om u R4=0,5 Om.

R1 R2

R3 R4

14.  Ompenenure ob1ee conpoTuBieHue 1enu, eciu R1=6 Om; R,=12 Om; R3=6
Owm.

R1

R2

R3
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15.  Tlpu moxakiroueHUH JTaMIovkH K 6arapee snemenToB ¢ DJ[C 4,5 B BonbT™MeTp

NoKa3aJl HanpsbKeHne Ha gamiouke 4 B, a amnepmerp cuity Toka 0,25 A. Kakoso

BHYTPEHHEE COIPOTUBIICHHE OaTapeu.

16. B mpoBomsmeit mmHe mmuHor 10 m. cuia toka paBHa /000 A. Kakoma
UHAYKIOUS OJHOPOAHOTO MArHUTHOTO TOJsS, CHJIOBBIE JIMHUM  KOTOPOIO
MEPIEHIUKYJISIPHBI IIMHE, €CJIU Ha He€ NeUCTBYeT cuiia AMriiepa BeaIuduHou 126
kH?

17. Cuna toka B npoBogHuke 0,02 A Ha npoBOgHUK aauHOM 10 M 1 ceueHnem 2
MM? mojaHo Hanpspkenme 12 MB. OmnpemennTh yIENbHOE COIPOTHBICHUE
MIPOBOJTHUKA.

18. KakoBa MHIyKIMS MAarHUTHOTO MOJs, B KOTOPOM CHJIA, JEHCTBYIOLIAs Ha
5JIEKTPOH, IBHKYIIUKMCA €O CKOpocThio 107 M\c NepneHauMKyISpHO JIMHHSAM
vHyKIuH, pasaa 3,2*10° H (e=1,6*1071° Ku).

19. Dnekrpomneys AOMKHA BBIACIATH KOaudecTBO TeruioThl 100 xJIx 3a 10 muH.
KakoBO conpoTHBIIEHNE ITPOBOJIOKH, €CIIA NI€Yb IPEIHA3HAYAETCS ISl 3JIEKTPOCETH
c HanpspkeHuem 36 B.

20. Kakyioo MHAIYKTUBHOCTH HAJ0 BKJIIOYHTH B KOJEOATETHHBIA KOHTYP, YTOOBI
npu éMkoctu 50 nd moxyIuTh 4acTOTy CBOOOIHBIX KoeOanuii 10 MI'11?

21. OmnpenenuTs AIKMHY BOIHBI, ecliv 3Heprus gorona pasua 4*1071° Ix (h=6,63
*10734 JIx*c).

22.  OmpenenuTh CKOPOCTh PACIPOCTPAHEHHS] CBETAa B CTEKJIE, €CIH TpU
nepexoJe CBETa U3 BO3JyXa B CTEKJIE, €CJIM MpU NMEPEXOAe CBETa U3 BO3AyXa B
CTEKJIO YTOJI MajeHus okasajcs paBabM 60°, a yron mpenomenus 45°.

23.  Jly4 magaer Ha HoBEpXHOCTH BoAbI o yritom 40°. ITox KakuM yIiioM J0JDKEH
yIacTh JIy4 Ha IOBEPXHOCTh CTEKJIA, YTOOBI YOI MPEJIOMIICHUS OKA3aJICsl TAKUM e
(n;=1,3; n.=1,6).

24. Tloctpoiite m3o0pakeHHE MpeAMETa, HAXOMAAIIETocs B IBOMHOM (QoKyce
BBIITYKJION JIMH3BL.

25. Tlpm OomOapaupoBke xkene3a (56) HeliTpoHamu oOpasyercs [ —
pPaMOaKTUBHBIN HM30TOIN MapraHila ¢ aTOMHOW Maccoi 56. Hammcatp peakiuro
MOJIyYeHUS] ICKYCCTBEHHO PaJIMOAKTUBHOIO MapraHia v peakluio MpOUCXOIAIIErO
c HUM [} — pacmana.

Memoouueckue mamepuansi:

1. Imutpuena, B. ®. ®usuka 1 npodeccuii U CrenuaibHOCTeH TEXHUYECKOTOo
npopwis : yuyeOHuUK s yupexaeHuin cpea. [Ipod. OOpazoBanus / B. O.
JimutpueBa. — 7-e usf., crep. — M.: Mznatensckuii neHTp «Axagemusy», 2014, -448
c. ISBN 978-5-4468-1110-6

2. BacunweB, A. A. ®usuka. ba3oBbiii yposenb: 10-11 kiaccel : yuyeOHUK Aiis
cpeanero obmero oopasosanus / A. A. Bacunbes, B. E. ®enopos, JI. JI. Xpamos. —
2-¢ u3a., ucnp. U gon. — MockBa : MznarenbctBo FOpaiit, 2023. — 212 c¢. —
(O61eobpazoBaTenbHbIi ITUKI). — TEKCT : HEMOCPECTBEHHBIM.

ISBN 978-5-534-16086-4
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Kpumepuu oyerHusarusl omeemoes 06_)/’{61}01/(41/{)(0}2 8 X00e IK3aMeHda

[IIxama onieHnBaHus

Kputepun

5
(OTIIMYHO)

- coaep)KaHHME MaTepuaja M3JI0KEHO B TOJHOM
00BEMeE, TIPETyCMOTPEHHOM MPOTPAMMOK U YPOBHEM
YCBOCHUS;

- Marepuall HW3JI0KEH T'PAMOTHBIM SI3BIKOM, C
IPUMEHEHHUEM TePMUHOJIOTHH;

- TEOPETHUYECKHH  MaTrepual  WUTIOCTPUPOBAH
KOHKPETHBIMU TIPUMEPaMH;

- CaMOCTOSTENBbHBI OoTBeT (0€3  HaBOIAIIUX
BOITPOCOB)

4
(xoporiio)

- B OTBETE JOMYIICHBI HEOOBIHE MPOOEIBI, HE
MCKa3MBIIHME COJIEPKaHNE OTBETA;

- gomymieHo 1-2 Hemouéra, WCIPaBICHHBIC 10
3aMEUYaHUIO TPEToIaBaTes;

- JIOmyIlleHa omnoOKa (HeJ0UEThI) MPU OCBEIICHUHU
BTOPOCTEIEHHBIX BOIIPOCOB, JIETKO UCIIPABICHHBIE O
3aMEUYaHUIO MPEINo/1aBaTesl

3

(Y1OBIIETBOPUTEIIHHO)

- COJepKaHUE MaTepUajla U3JIOKEHO B HEIOJIHOM
00béME (MM HEMOCIeN0BaTeIbHO), HO IOKa3aHO
oOl1ee MOHMMaHUE BOIIPOCca U YMEHUS, JOCTATOYHbIE
Uil JANbHEHINEro  M3y4eHUs  MPOrPAMMHOIO
MaTepuaa;

- JIONYIIEHbl OMMOKM B ONpPEIEICHUU MOHSATHUH,
UCIIOJIb30BAaHUM  TEPMHUHOJIOTMH,  HUCIPaBJICHHBIE
NIOCJIE HECKOJIBKMX HABOJSIIMX BONPOCOB

2
(HEyIOBJIETBOPUTEIIHHO)

- OCHOBHOE COJIep>KaHHE MaTepuasa He PaCKphITO;
- HEMOHUMaHue (He3HaHUE) OOoJIbIIeH Win Hanbosee
BaYKHOM YacTu yueOHOTO MaTepHuania,

- IOMYIIIEHbI OIUOKY B OTIPE/ICTICHUU TTOHSITHIMA
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YTBEPXIAIO

[ N1.0. ®amunus /
« __» 20 T.

_JIUCT PETUCTPALIMA I/I3MEHEHEII>1
INPUMEHOU/PABOYEU ITPOI'PAMMBI YYEBHOU JUCHUITVINHbI

(naumenosanue oucyuniumsi | Mooyis)

10 HAMPABJICHUIO MOATOTOBKH / crierianbHOCTH / podeccuu

(k0O U HauMeHo8aHue HanpasieHus noozomosku | cneyuarsnocmu | npogeccuu)

(rox Habopa , bopma oOyueHus )

Ha 202_ / 202_ y4eoHbIii rox

B npumepnyo/padouyro nporpammy Y[ BHOCSTCS CleIyIOIINE N3MEHEHUS:

Home Howmepa nuctos

. . OcHoBaHue

P Paznen npumepHoii/padoueii aHHYJIU-
3aMEHEH- JUTS. BHECCHUS
u3Me- porpaMMsl (IIyHKT) HOBBIX | POBaHHBI o
HBIX U3MEHEeHU I
HEHUS X
PaccmoTpen Ha 3acenaHun IPEAMETHO-IHUKIOBON KOMHCCUU
IIPOTOKOJI OT « » 20 1. Ne
(Oondicnocms) (noonucs) (U.0. Pamunus)
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