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1. OBIIIAA XAPAKTEPUCTHKA PABOYEM ITPOI'PAMMBI
OBIHIEOBPA3OBATEJIBHOU JUCIIUIIJIMHbI

O6meobpazoBaTeabHas JUCHUILINHA OV II.09 OU3UKA SIBJISICTCS
o0si3aTeNpHOM  YacThio  001Ieo0pa3oBaTeNbHOTO  LHMKJIA  00pa30oBaTENbHOM
nporpammel B cootBeTcTBUU ¢ PI'OC CIIO no cneunansroctu_43.02.06 Cepsuc
Ha _mpaHncnopme (no seudam mpancnopma)., peanuzyeMord Ha 0a3e OCHOBHOTO
obmero oopa3oBaHusl.

[Iporpamma pa3paborana Ha ocHoBanuu TpeboBanuit OI'OC cpemnero
obmero o6OpazoBanus. Ha wusydenwe nucummummasl OVYJIIL.09 DU3UKA Ha
06a30BoM ypoBHe oTBOAUTCA 50 4acos.

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, JI€JIaTh BBIBO/IBI;

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

- pa3BUTHE TIO3HABATEIbHBIX MHTEPECOB, MHTEIUICKTYAJIbHBIX U TBOPUECKUX
CIIOCOOHOCTEH B TpoIlecce MPUOOPETEHUSI 3HAHUN C UCTIOIBb30BAHUEM PA3TUYHBIX
HMCTOYHUKOB HH(POpMAIMM M COBPEMEHHBIX WH(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 peiieHUe 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 00acTU (PU3MKH, OKA3aBIIUX OMPEAEIAIONIee BIUIHAE Ha Pa3BUTHE
TEXHUKH U TEXHOJIOTUU;

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

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

- (opMUpOBaHNE YMEHUH pelIaTh y4eOHO-TIPAaKTUYECKUE 3a4aUl PU3NIECKOTO
coJiepKaHus ¢ y4€TOM Ipo(heCCUOHATBbHON HAIIPABICHHOCTH;

- 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, H(PEeKTUBHOTO U  OE30MAaCHOr0  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 !
- CMBICJ OHATUH: (PU3UUYECKOE SBJICHHE, TUIOTE3a, 3aKOH, TEOPUs, BELIECTBO,
B3aMMOJCHCTBHE, DJIEKTPOMAarHUTHOE TOJie, BOJHA, (DOTOH, aTOM, aTOMHOE SO,
MOHU3HUPYIOIINE N3TyUeHUS;
- CMBICT (PM3MUYECKUX BEIMUYMH: CKOPOCTh, YCKOPEHHUE, Macca, CHiia, UMITYJIbC,
paboTa, MexaHW4YeCKasi PHEPTHsl, BHYTPEHHSS SHEPTHUs, a0COIIOTHAS TeMIIepaTypa,
CpenmHsisi KHHETWYEeCKash OJHEpPrus YacTUI[ BEIIECTBAa, KOJHMYECTBO TEIJIOTHI,
AJIEMEHTAPHBIN DJICKTPUYECKUN 3apsL;
- CMBICT (PU3MYECKHX 3aKOHOB KJIACCHYECKOW MEXaHUKH, BCEMHUPHOTO
TATOTEHUS, COXPAHEHMs] OHHEPruu, HUMIyJbCa M JIIEKTPUUYECKOro 3apsja,
TEPMOJIMHAMHUKH, SJIEKTPOMArHUTHONU UHIAYKIUH, 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 (DU3MUECKUE SIBJICHUS M CBOWCTBA TeJl: CBOICTBA
ra3oB, OKMJAKOCTEM M  TBEPABIX TEJN; JJEKTPOMATHUTHYIO  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 U3BECTHBIE SIBICHUS MIPUPOJIbI U HAYUHBIE (PAKThl, 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. IInanupyemsble pe3ysibTaThl OCBOCHUsI 00111e00pa3zoBaTenbHON nucuuIuinHbl B cooTBeTcTBUU ¢ PI'OC CIIO u Ha ocHOBe
dIoC COO.
Oco0oe 3HaueHue TUCHUIUTMHA UMeeT npu popmupoBanuu u pazsutuu OK u [IK

Kox u HammenoBanune [Lmanupyemble pe3ynbTaTbl OCBOCHUS JUCIIUTLIMHBI
(hopMHUpyEMBIX OO01ue JucunurnimHapHbie
KOMIIETCHIINI

OK 01. Beibupatsb criocoOsl B vacTtu Tpy10BOro BoCliuTaHus: - c(hopMHUPOBATH MPECTABICHUS O POJIH H MECTE

peuenus 3anay - T'OTOBHOCTH K TPYAY, OCO3HAHUE [IEHHOCTHU (U3MKU ¥ ACTPOHOMHUH B COBPEMEHHOIN HaydYHOU

npodecCHOHAIbHON MacTepcTBa, TPYA0II00ue; KapTHUHE MHpa, 0

JEeATEIbHOCTH IPUMEHUTEIIBHO | - TOTOBHOCTB K AKTUBHOM JCATEIBHOCTH crucTeMoo0pa3yromnieil poiu PU3UKH B pa3BUTHH

K paSJII/I‘IHI)IM KOHTCKCTaM, TGXHOHOFquCKOﬁ nu COIII/IaJIBHOI;'I CCTCCTBCHHBIX HaYK, TCXHUKU U COBpeMeHHBIX
HaIIpaBJICHHOCTH, CHOCO6HOCTB HHUOUHUPOBATD, TeXHOJIOFI/Iﬁ, O BKJIaJ€ pOCCHﬁCKHX )51 Sap}I6e)I(HBIX
HJIaHI/IpOBaTB U CaMOCTOATCIBbHO BBIIIOJIHATH TaKYIO yLIeHI)IX-(i)I/I?)I/IKOB B pa3BI/ITI/I€ HayKI/I, IIOHUMAHHUC
ACATCIIBHOCTD, (I)I/I3I/IIICCKOI\/’I CYIIITHOCTH Ha6JHOZ[aeMI:>IX
- HWHTEpEC K pa3IudHbIM chepam SIBIEHU MUKPOMHPA, MAKPOMHUPA U METAMUPA;
HpO(l)eCCHOHaHBHOﬁ ACATCIIbHOCTH, INTOHUMAaHHUE POJIM aCTPOHOMHHU B HpaKTquCKOﬁ

JCATCIIBHOCTHU YCJIIOBCKA U HaﬂbHeﬁmeM HAay4YHO-

OBJ'IaI[eHI/Ie YHUBCPCAJIbHBIMU y‘le6HBIMI/I TCXHUYCCKOM pa3BUTHUH, POJIA (1)I/I3I/IKI/I B
[TI03HABATEJIbHBIMU JICHCTBUSMMU: (hopMHpOBaHUM KPYro3opa U GyHKIIMOHATbHON
a) 6830BLI€ JIOTUYECCKUC HeﬁCTBHHZ TpaMOTHOCTH YCJIIOBCKA IJId PCHICHUA MMPAKTUYCCKUX
- CaMOCTOATENbHO (HOPMYITUPOBATH U 3aj1a4;
aKTyaJIM3HpoBaTh NpobIeMy, paccMaTpUBaTh €€
BCECTOPOHHE; - chopMHUPOBATh YMEHHUSI pelIaTh pacyeTHbIE
-yCTaHaBJIMBATb CyIJ_IeCTBCHHLII\/'I IIpU3HAK UJIN 3a1a4u C AIBHO BaﬂaHHOﬁ (I)I/I3I/I‘-ICCKOI7I MOJCJIBIO,
OCHOBAaHUIA OJI4 CpaBHeHI/ISI, KJ'IaCCI/I(l)I/IKaHI/II/I nu I/ICHOJ'II)SYH (1)I/IBI/ILIeCKI/Ie 3aKOHBI U HpI/IHHI/IHBI; Ha
O606H_ICHI/I5I; OCHOBC aHaJIM3a YCJIOBUM 3a1a4n BLIGI/IpaTB
- OIPEACIIATh LUCIIN ACATCIIBHOCTH, 3a/1aBaTh (i)I/I?)I/I‘-IeCKYIO MOICJIb, BBIACIATH (i)I/ISI/I‘-IeCKI/Ie BCIIMYMNHBI
napaMeTpbl U KPUTCPHUU UX JOCTHUIKCHUSA n (I)OpMYHLI, HeO6XOI[I/IMLIe AJIg €€ pCUICHUA,
- BBISIBJIATH SaKOHOMepHOCTI/I nu HpOTI/IBOpe‘II/Ifl B HpOBOJII/ITI) pvaeTBI 1 OLICHHUBATH peaHBHOCTB
paCCManI/IBaeMBIX SIBJICHUAX, HOHY‘ICHHOFO 3HAUYCHUA (1)H3H‘-I€CKOI>1 BCIINYHHBI,
- BHOCHTH KOPPEKTHUBBI B ACATCIIbHOCTD, peiaTh KAYCCTBCHHBIC 3aJa4M, BRICTpauBas JIOTHYCCKU




OIICHUBATh COOTBETCTBUE PE3YJILTATOB LICIIAM,
OLCHUBATDb PUCKH HOCJ'ICI[CTBI/II‘/'I JACATCIIBHOCTH,
- Pa3BUBATh KPCATUBHOC MBIIIJICHUEC IIPU
PEIICHUHU XU3HCHHBIX HpO6J'I€M

0) 60a30BbBIC UCCIIEIOBATEIIbCKUE ACHCTBUSA:

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

- BBISIBJIATh IIPUYHNHHO-CJIC/ICTBEHHBIC CBSI3U U
aKTyaJIU3UPOBATh 3a/1a4y, BBIIBUTATh TUIIOTE3Y €€
pellIeHrs, HaXOAUTh apTyMEHTHI 7S I0Ka3aTelbCTBA
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 MEPESHOCUTH 3HAHUS B TTO3HABATEIIBHYIO U
MPAKTUYECKYIO0 00JIaCTH KU3HEIEATEIbHOCTH;

- YMETh HHTETPHPOBATH 3HAHUS M3 Pa3HBIX
MpeIMETHBIX 00IacTei;

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

- CIIOCOOHOCTh HX HCIIOIL30BaHUSA B
MO3HABATEIHHON U COIUAILHOMN MPaKTUKE.

HENPOTUBOPEUHBYIO LIETIOUKY PACCYKIEHUN C ONOPOii
Ha U3y4YEHHbIE 3aKOHBI, 3AaKOHOMEPHOCTH U (pu3nyueckue
SIBJICHHUS;

- BIIAJICTh OCHOBOIIOJIATAIOIIMMHE (PU3UIECKIUMHU
MOHATHSAMH U BEIIMYMHAMU,
XapaKTePU3YIOMUMH (PU3UIECKHE TTPOIIECCHI
(CBSI3aHHBIMHM C MEXaHHUYECKHUM JIBUKCHUECM,
B3aMMOJICHCTBHEM TE€JI, MEXaHHUSCKUMH KOJICOaHUSIMU
U BOJIHAMU; aTOMHO- MOJIEKYJISIPHBIM CTPOCHHUEM
BEII[ECTBA, TEIJIOBBIMU MPOIECCAMU; AIEKTPUIECKUM U
MarHUTHBIM MOJISIMH, JIEKTPUYECKUM TOKOM,
ANIEKTPOMArHUTHBIMH KOJICOAHUSIMHU U BOJTHAMU;
ONTHYECKUMH SIBJICHUSIMU; KBAHTOBBIMU SIBJICHUSMH,
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 TEeJl, DBOJIIOINIO 3BE3]T U
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, IPUHLUI PABHOIIPABHOCTH UHEPLUAIBHBIX CUCTEM
0TCYETa; MOJIEKYJIAPHO-KMHETUYECKYIO TEOPHIO
CTPOEHUS BELIECTBA, Fa30BbIE 3aKOHBI, IEPBBIN 3aAKOH
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 COXPaHEHMS SHEPTHH, 3aKOH MPSIMOJIUHEUHOTO




pacnpoCcTpaHEeHUs CBETA, 3aKOH OTPaXKCHHsS CBETa,
3aKOH IPEJIOMJICHHUS CBETA; 3aKOH COXPAaHEHUs YHEPIHH,
3aKOH COXPaHEHHUs UMITYJIbCA, 3aKOH COXPaHEHHUS
ANEKTPUUYECKOTO 3aps/ia, 3aKOH COXpaHEHUs

MaccoBOT0 YHcia, HocTynaTsl bopa, 3akoH
paAMOAaKTUBHOIO  pacmaja);  yYBEpeHHOe
UCIOJIH30BAHNE 3aKOHOB M 3aKOHOMEPHOCTEN

opu  aHaiause (bu3nuecKux SIBICHUN u
IPOLIECCOB.

OK 02. Hcnonbs3oBaTh
COBPEMEHHBIC CPE/ICTBA
MIOWCKA, aHAJIN3a U
UHTEpIpETay HHPOPMALTUU
U nH()OpPMAIOHHBIE
TEXHOJIOTUH ISl BBITIOJTHCHUS
3aa4 npodeccHOHATBHON
JeATeNLHOCTH;

B 00nacTy IEeHHOCTH Hay4YHOT'O MO3HAHHUS:

- c(OPMHPOBAHHOCTH MHUPOBO33PEHMUS,
COOTBETCTBYIOILIEI'O COBPEMEHHOMY YPOBHIO Pa3BUTHUS
HAyK{ U OOILECTBEHHOM MTPAKTUKH, OCHOBAHHOI'O Ha
JMaJIore KyJlbTyp, CIOCOOCTBYIOIETO OCO3HAHUIO
CBOETO MECTa B MOJUKYJIBTYPHOM MUPE;

- COBEPILIEHCTBOBAHUE S3BIKOBOM U YUTATEIIBCKOMN
KYJIBTYpPBI KaK CPEICTBA B3aUMOJIEHCTBUS MEXTY
JIIOJIbMU U TTIO3HAHUS MUPA;

- OCO3HaHHE [IEHHOCTU HAY4YHOM JESITeIbHOCTH,
TOTOBHOCTB OCYIIECTBIISATH IPOEKTHYIO U
HCCIIEIOBATENbCKYIO JESTENIbHOCTh MHIMBUYaIbHO U
B IPYIIIIE;

- OBnazneHne yHUBEpCAIbHBIMU Y4€OHBIMU
II03HABATEJILHBIMU JIEHCTBUSMU:

B) paboTa ¢ uHpopmaImei:

- BJIaJIeTh HaBbIKaMM MOJyYeHUs HHPOpMAaLIUU U3
HMCTOYHUKOB Pa3HBIX TUIIOB, CAMOCTOSATEIHHO
OCYILECTBIIATH IIOUCK, aHAJIN3, CHCTEMATH3ALUIO

Y UHTEpIpeTalnio HHHOpMaluy pa3InYHbIX BUI0B U
¢bopmM npencTaBieHus;

- CO03/1aBaTh TEKCThI B pa3IMYHbBIX (popmarax c
y4eTOM Ha3HaueHHs WH(POpPMALUU U LIETEBOM
ayUTOPHUH, BBIOMpas ONTUMAaJIbHYIO (popmy
IIPEICTaBICHNS U BU3YyaIU3alUy;

- OLICHUBATh JOCTOBEPHOCTb, IETHTUMHOCTb

-YME€Th YUUTHIBATh TPAHUIIBI TIPUMEHEHHUS U3YYCHHBIX

(du3nueckux MoJeNel: MaTepuaabHas TOUKa,
VMHEpLUaIbHas CUCTEMA OTCUETA, UACAIIbHBIN Ia3;
MOJIeJIA CTPOEHHUSI ra30B, )KUJAKOCTEN U TBEPABIX Tell,
TOYEYHBIN JICKTPUUECKUH 3apsij, sAepHas MOAEb
aToMa, HyKJIOHHasi MOJIeJIb aTOMHOT'O fJipa NpH
peneHnH (PU3MYECKHX 3a/1a4.




UH(OpPMAIHH, €€ COOTBETCTBHE IPABOBBIM M MOPAJILHO-
TUYECKUM HOpMaM;
- HCIIOJIB30BATh CPEACTBA MHPOPMALMOHHBIX U
KOMMYHUKAIIHOHHBIX TEXHOJIOTHH B PEILICHUN
KOTHUTUBHBIX, KOMMYHHUKATUBHBIX U OPraHU3allUOHHBIX
3a7a4 ¢ COONI0ICHHEM TpeOOBaHUH 3PrOHOMUKH,
TEXHHUKU 0€30MaCHOCTH, THTHEHBI,
pecypcocOepexeH s, IPaBOBBIX U 3THYECKUX HOPM,
HOpM HMH(OPMAIIMOHHON 0€30MTaCHOCTH;
- BJIAJICTh HABBIKAMU PACIIO3HABAHUS U 3AIL[UTHI
nHpopManuu, HHHOPMAIIMOHHON 0€30MacHOCTH
JMYHOCTH.

OK 03. Ilnanuposats u
peann3oBBIBATh COOCTBEHHOE
npodecCHOHAIBHOE H
JMYHOCTHOE Pa3BUTHE,
HpeANPUHUMATEITBCKYIO
JIeSTEIbHOCTD B
npodeccuoHaabHOH chepe,
UCIIOJIb30BAThH 3HAHUSI 10
(rHAHCOBOH TPaMOTHOCTHU B
Pa3IMYHBIX KHU3HEHHBIX
CHUTYaIHSIX;

B obnactu

BOCIIUTAHUSL:

c(hOPMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS,

ATUYECKOTO MOBEICHUS;

CIIOCOOHOCTH OLIEHUBATh CUTYAIUIO U IPUHUMATh
OCO3HAHHBIE PEIICHUS, OPUCHTUPYSICH Ha

MOpPaJIbHO-HPaBCTBEHHbIE HOPMBI U IIEHHOCTH;

- OCO3HAHME JIMYHOrO BKJIaJa B TOCTPOECHUE

yCTONYMBOTO OYIyIEro;

- OTBCTCTBCHHOC OTHOLICHUC K CBOUM POJUTECIAM

U (WJIK) IPYTHM 4YJI€HaM CEMbH, CO3/IaHUIO CEMBbU Ha

OCHOBE OCO3HAHHOTO MPUHSATHUS LIEHHOCTEN CEMEMHOMN

YKU3HHU B COOTBETCTBHH C TpaauLMsMU HapoaoB Poccuu;

JyXOBHO-HPABCTBEHHOI'O

OBnazieHue yHUBEPCAIbHBIMU PETYISTUBHBIMU
JEACTBUSAMMU:

a) caMOOpTaHU3AIIHS:

- CaMOCTOSTEIILHO OCYIIECTBIISATh
MO3HABATENBHYIO ACSITEbHOCTD, BBISBIISTH MPOOJIEMEI,
CTaBUTH U (POpMyIUPOBATH COOCTBEHHBIC 3a/1a4 B
00pa30BaTEeNbHON EATETHPHOCTH U KU3HEHHBIX
CUTYyalUsIX;

- BJIQJIETh OCHOBHBIMU METO/IaMU HAyYHOTO MTO3HAHUS,
UCIIOJIb3YEMbIMH B (PU3HKE: TPOBOAUTH MPSAMbBIE U
KOCBEHHBIE U3MEPEHUs (PU3NIECKUX BEITHMYWH, BEIOUpAs
ONITUMAJIBHBIN CIIOCO0 U3MEPEHUS U UCTIOIb3YS
W3BECTHBIE METO/IbI OLIEHKHU NOTPEIIHOCTEN U3MEPEHN,
MIPOBOJUTH UCCIIEI0BAaHUE 3aBUCUMOCTEN (PU3HUECKUX
BEJIMYMH C HCIHOJIb30BAHUEM

MPSIMBIX U3MEPEHUH, OOBSICHATH TIOTyIeHHBIE
pe3yibTaThl, UCTIONIB3YS (PU3UUYECKUE TEOPUH, 3aKOHBI U
MOHATHS, U JIETIaTh BBIBOJIBI; COOJIIOIATh MTPaBHIa
6e301macHOro Tpyza MpH MpOBEACHNUN HCCIEJOBAHNN B
pamKax y4eOHOro 3KCIepruMeHTa U yueOHo-
UCCIIEI0BATENLCKON JESITEIbHOCTH C UCIIOJIb30BaHHEM
UG POBBIX H3MEPUTEIHHBIX YCTPOHCTB U
1abopaTopHOro 0060pyn0BaHUs; CHOPMUPOBAHHOCTD
MIPEJCTABIICHUI O METOAX TOTYICHHUS HAYIHBIX
aACTPOHOMMYECKHX 3HAHWA;

- oBNaaeTh (ChOpMHUPOBATH MPECTABICHUS ) TIPABUIAMHU
3anucH Gpusnyeckux popmyin penbedHO-TOYSUHOU
cuctembl obo3Hauenuit JI. bpaitng (ans cnensix u
CJIa00BUISIINX 00YUYAIOIIUXCS).
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- CaMOCTOSITEJILHO COCTABJIATH IIJIaH PEIICHUS
IPOOJIEMBI C YUETOM MMEIOLIUXCS PECYPCOB,
COOCTBEHHBIX BO3MO>KHOCTEH M MPEANOUYTCHUH;
- JlaBaTh OLIEHKY HOBBIM CUTYalLUsM;
CIOCOOCTBOBATh (POPMUPOBAHUIO U MTPOSBICHUIO
LIMPOKOM 3pYAMLIMU B Pa3HBIX 00JaCTAX 3HAHUH,
MIOCTOSIHHO TOBBIIIATH CBOW 00pa30BaTEIbHBIN U
KYJIbTYPHBIN YPOBEHb;

0) CAMOKOHTPOJIb:

UCIOJIb30BaTh MPUEMbI pedIeKCUH IS OLICHKH
CUTYalluH, BbIOOpA BEPHOI'O PELICHMUS;

-YMETb OLICHUBATH PUCKHU U CBOCBPCMCHHO
IMPpUHHUMATh PCIICHHUA 110 UX CHUIKCHUIO,
B) 3MOI_[I/IOHaJ'II>HBII‘/‘I HHTCIICKT,

MIpeIoIararonuii chOpMUPOBAHHOCTh: BHYTPEHHEH
MOTHBAIIMH, BKIJIIOYAIOIICH
CTPEMJICHHE K JOCTUKEHHIO LI U YCIIEXY, ONITUMHU3M,
WHHUIIMATUBHOCTD, YMEHHE
JIeMCTBOBATE, MUCXO/ U3 CBOMX BO3MOKHOCTEH;
- HMITATHUH, BKJIIOYAIOIIEN CIIOCOOHOCTD IIOHMMATh
SMOLMOHAIBHOE COCTOSIHUE JPYTUX, YUUTHIBATH €0 MPHU
OCYIIIECTBIEHUN KOMMYHUKAIIUU, CIOCOOHOCTH K
COYYBCTBHIO U CONEPEKNBAHUIO; COIIMATIbHBIX HABBIKOB,
BKJTFOYAIOIIUX CITIOCOOHOCTH BBICTPAUBATh OTHOIICHUS C
JIPYTUMU JTFOJbMU, 3a00TUTHCS,
MIPOSIBIISAT MHTEPEC U pa3pemiaTh KOHQIUKTHL

OK 04. DdppexTrBHO
B3aUMO/ICIICTBOBATH U
paboTath B KOJUIEKTHBE U
KOMaHJI€;

- TOTOBHOCTb U CLIOCOOHOCTH K 00Opa30BaHUIO U
CaMOpa3BUTHUIO, CAMOCTOSITEIbHOCTH U
CaMOOTIPEJICIICHHIO; -~OBJIa/ICHIE HABBIKAMHU y4eOHO-
HCCIIEI0BATENBCKOW, IPOEKTHON U COLMAIIBHOU
JIeITEIIbHOCTH;

OBnazeHue  yHHUBEPCAJTIbHBIMU KOMMYHHMKATUBHBIMU
EWCTBUSIMU

0) COBMECTHasl IeITCIIbHOCTD:

- MMOHUMATh Y UCMOJIb30BATh MPEUMYIIIECTBA

- OBJIaJIETh YMEHUAMHU paboTaTh B rPYyIIIE C
BBITOJIHEHUEM Pa3JINYHbBIX COLUAIIBHBIX POJICH,
IJIAaHUPOBATh pabOTy FPYIIbL, PAllMOHAIBHO
pacrpenenaTh AeATelbHOCTh B HECTaHAaPTHBIX
CUTyalusXx, aACKBATHO OUCHMUBATH BKJIAJ KaXXJ10I0 U3
YYaCTHHUKOB TPYIIBI B PEIEHNE pacCMaTPUBAEMOM
MPOOJIEMBI.
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KOMaHJIHOW ¥ UHJIMBUyaIbHOU pabOThI;
- MIPUHUMATH LIEJIU COBMECTHOM JESITENBHOCTH,
OpraHU30BbIBATh U KOOPJAUHUPOBATH JEHCTBUS 110 €€
JNOCTH>KEHHIO: COCTAaBJIATh IUIaH IEUCTBU,
pacnpenenaTb pojau ¢ yueTOM MHEHUH yYaCTHUKOB
o0CyXXIaThb  pe3yJlbTaThl COBMECTHOM paboThI
- KOOPJIMHUPOBATH M BBIIOJIHATH PabOTy B
YCJIOBUSIX PEajbHOTO, BUPTYaJIbHOIO U
KOMOWHUPOBAHHOTO B3aUMOJICHCTBUS;
- OCYUIECTBJIATh MO3UTUBHOE CTPATETMUECKOE
MOBEJICHUE B PA3JIMYHBIX CUTYAILUSX, IPOSBIISATH
TBOPUYECTBO U BOOOpaskeHUE, ObITh MHULIMATUBHBIM.

OBnazneHnue yHUBEPCAIBHBIMH PETrYISITUBHBIMU
JCACTBUSAMMU:

T) IPUHATHE Ce0sl U IPYTHX JIFOICH:

- MIPUHUMATHh MOTHBBI U aPTYMEHTBI JIPYTHX
TIOJIEH pU aHaln3€e Pe3yIbTaTOB JIEATEIbHOCTH;

- MPU3HABATH CBOE MPABO U MIPABO APYTUX JIFOICH
Ha OLIMOKH; pa3BUBATh CIIOCOOHOCTH MOHUMATh

MUD C TTO3UIUH JIPYTOr0 YeJIOBEKA.

2

OK 05. Opopmnarte
JOKYMEHTAIUIO B
COOTBETCTBUHU C
TpeOOBaHUSIMU
rOCy/IapCTBEHHBIX CTAHIAPTOB
U JIpyTUX HOPMATHBHBIE
JIOKYMEHTBI, PeTyJIHUPYIOIINe
MIPABOOTHOIICHUS B
TPaHCIOPTHOM CEpBHCE B
Poccuiickoit @enepanuu

B obnacTu scTeTHYECKOT0 BOCITUTAHHUS:

- OCTCTUYCCKOC OTHOIICHHUEC K MUPY, BKJIIOYas 5CTCTUKY

HAy4YHOTO TBOPUYECTBA, MPUCYIIEr0 GU3HUECKOI

HayKe; - CITOCOOHOCTH

BOCIIPUHUMATH PA3IMYHbIC BUJIBI HCKYCCTBA,

TPaJUIIAN U TBOPYECTBO CBOETO U JAPYTUX HAPOJIOB,
OIIyIIATh SMOIIMOHAIBHOE BO3/ICHCTBUE

HCKYCCTBA;

- yOeXACHHOCTh B 3HAYMMOCTH JIJIsl INYHOCTH U

00IIecTBa OTEYECTBEHHOTO U MUPOBOTO UCKYCCTBA,

STHUYECKHUX KYIbTYPHBIX TPATUIUI U HAPOTHOTO

TBOPYECTRA;

TOTOBHOCTH K CAMOBBLIPAKCHUIO B Pa3HbIX BUAAX

HCKYCCTBA, CTPEMJICHHE TIPOSIBIISITH KA4eCTBA

- YMETh PaCHO3HABATh GU3NUECKUE SIBICHUS
(mporiecchbl) U OOBACHATH UX HA OCHOBE U3YUEHHBIX
3aKOHOB: PAaBHOMEPHOE U PaBHOYCKOPEHHOE
MPSIMOJIMHEIHOE ABM)KEHUE,

CBOOOJHOE TajeHue Tel, JBMKEHHE I10
OKPY’KHOCTH, UHEPIHS, B3aUMOJICHCTBHUE Tell,
KosiebaTeabHOe JIBUKEHUE, PE30HAHC, BOJIHOBOE
nBuxkeHue; mupdysus, OpoyHOBCKOE TBUKEHHE,
CTPOEHHE KUAKOCTEN U TBEPABIX TEJl, U3MEHEHHE
o0beMa TeJ Mpu HarpeBaHUU (OXJIaXKIEHUH ), TEMII0BOE
paBHOBECHE, UCTIAPEHNE, KOHAEH AL, TUIaBIICHUE,
KpUCTaJIN3alus, KUIIEHUEe, BIAXKHOCTh BO3AYyXa, CBA3b
CpPEeIHEU KUHETUYECKON SJHEPTUU TEIUIOBOIO JIBUKEHUS
MOJICKYJI ¢ a0COJIFOTHOM TeMITepaTypOi, OBBIIICHHUE
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TBOPYECKOH JIMYHOCTH;

OBnazeHue  yHMBEPCAJIbHBIMA KOMMYHHKATHBHBIMU
JIEHCTBUSIMU

a) obmieHue:

- OCYIIECTBISTH KOMMYHHUKAIIMH BO BCeX chepax
JKHM3HHU;

- pacrno3HaBaTh HEBepOAIBLHBIC CPEICTBA
0OIIeHM, IOHUMATh 3HAYEHHE COLMAILHBIX 3HAKOB,
pacro3HaBaTh MPEANOCHUTKA KOH(MIMKTHBIX CHTYAIHHA U
CMATYaTh KOH(IUKTHI;

- Pa3BEepHYTO U JIOTUYHO U3JIaraTh CBOIO TOUKY
3pEHHUSI C UCTIOJIb30BAHUEM SI3bIKOBBIX CPEJICTB.

JTaBJICHUS ra3a IpU €ro HarpeBaHUU B 3aKPHITOM
cocyjie, CBA3b MEXKIy apaMeTpaMH COCTOSIHUA ra3a B
M30MpoIIeccax; AIEKTPU3ALUs Tell, B3aUMOACHCTBHIE
3aps10B, HarpeBaHue IPOBOJAHUKA C TOKOM,
B3aMMO/ICHCTBUE MarHuToB, JIEKTPOMArHUTHAS
UHAYKLHS, JeMCTBHE MarHUTHOTO TIOJISl Ha IPOBOTHUK C
TOKOM M JBUXKYIIHICS 3apsl, SIEKTPOMArHUTHBIE
KoJIe0aHUs U BOJHBI, IPSIMOJIMHEHHOE
pacrpocTpaHeHHEe CBETA, OTPAKEHHE, TPEIOMIICHHE,
uHTepdepeHys, Tudpaxius 1 Mosipru3anus CBeTa,

TUCTICPCHS
cBera; porornekTpuueckuit 3G HEKT, CBETOBOE
JABJICHWE, BO3HUKHOBCHHE  JIMHEHYATOrO CIIEKTpa

aToMa BOAOpoOJa, CCTCCTBCHHAA U
HNCKYCCTBCHHAA PaAOaKTUBHOCTD.

OK 06 IIposBiiTs
Ipa)X1aHCKO-MTATPUOTHUECKYIO
MO3UIUIO, IEMOHCTPUPOBATH
OCO3HAHHOE TOBEICHHE Ha
OCHOBE TPaTUITHOHHBIX
00111eYeIIOBEYECKHUX
LIEHHOCTEH, B TOM YHUCJIE C
Y4eTOM rapMOHU3AINN
MEKHAI[HOHATLHBIX U

MCKPCIIMTUO3HBIX OTHOIIICHUH

-0CO3HaHUE 00YYaOIIMMUCS POCCUMCKON I'paX1aHCKON
UJIEHTUYHOCTY;

- [IeJICHAIIPABICHHOE Pa3BUTHE BHYTPEHHEN MO3ULIUN
JIMYHOCTH HA OCHOBE JYXOBHO-HPAaBCTBEHHBIX
LeHHocTer HapoaoB Poccuiickon denepanny,
HMCTOPUYECKUX U HALIMOHAIBHO-KYJIBTYPHBIX TPAJIULIAMN,
(dbopMHpOBaHHE CUCTEMBI 3HAYUMBIX 1IEHHOCTHO-
CMBICJIOBBIX YCTaHOBOK, aHTUKOPPYIIIHOHHOTO
MHUPOBO33PEHHUS IPABOCO3HAHMS, DKOJIOTHUECKOU
KYJbTYpPbI, CIOCOOHOCTH CTaBUTh LIEJIU U CTPOUTD
KU3HEHHBIE TUIAHBI;

B yacty rpak1aHCKOro BOCIIUTAHMS:

- OCO3HAHHME CBOUX KOHCTUTYLIMOHHBIX IIPAB U
00s13aHHOCTEH, YBa)KEHHE 3aKOHA U TIPABOIOPSIKA;

- IPUHATHE TPAAULIMOHHBIX HALIMOHAJIBHBIX,
00111eueI0BeYECKUX TYMAHUCTUYECKUX U
JEMOKPATUYECKUX LICHHOCTEH;

- TOTOBHOCTh MPOTUBOCTOSITh UAECOJIOTUN IKCTPEMHU3MA,
HaI[MOHATN3Ma, KCeHO(POOHH, TUCKPUMHUHAIINHU TT0
COLIMAJIbHBIM, PEIUTHO3HBIM, PACOBBIM, HAIMOHAJIBHBIM

YMEHHE CBOOOTHO OTICPUPOBATH TTOHITHSIMH
pPaBHOMEPHOE U PABHOYCKOPEHHOE MPSMOIUHEITHOE
JIBUKCHHUE,

CBOOOJHOE TIaJcHHE Tel, JABHKEHHE IIO
OKPYKHOCTH, MHEPIIHS, B3aUMOJICHCTBUE TeT,
KoJie0aTeTbHOE JIBIKEHUE, PE30HAHC, BOJTHOBOE
nBuxkenue; mupdysus, OpoyHOBCKOE TBUKEHHE
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IIPU3HAKaM;
- TOTOBHOCTb BECTHU COBMECTHYIO JCSITEIBHOCTD B
MHTEpECax rPaXkIaHCKOTo 00IIecTBa, y4aCTBOBATh B
CaMOYIIpaBJI€HUH B 00111€00pa30BaTEIbHOM
OpraHU3alMM U JETCKO-IOHOIIECKUX OpraHu3alusix;
- YMEHHE B3aUMOJICHCTBOBATh C COLIMAILHBIMU
WHCTUTYTaMH B COOTBETCTBUU C UX (PYHKIUSAMH U
Ha3HAYECHUEM,

- TOTOBHOCTb K TYMaHHUTAapHOM! U BOJIOHTEPCKOMN
NESTEIIHOCTH;

MaTPUOTHUECKOIO BOCIIUTAHUSA:

- ¢(hOpMHUPOBAHHOCTb POCCUICKOM IPaXkKAaHCKOM
UJEHTUYHOCTH, IaTPUOTU3MA, YBAXKEHUS K CBOEMY
HapoJy, 4yBCTBa OTBETCTBEHHOCTH nepen Poaunon,
rOpJIOCTH 3a CBOM Kpal, CBOXO Poaunny, CBOH S3BIK U
KYJIbTYpY, IPOIJIOE U HACTOALIEE
MHOT'OHAIIMOHAJILHOTO Hapoja Poccuy;

OK 07. CogelicTBOBaTh
COXPAHEHHUIO OKpYKaroLen
cpefbl, pecypcocOepexeHtIo,
IPUMEHSTh 3HaHUsT 00
U3MEHEeHUHU KJIMMara,
IPUHLIUIIBI OEPEKITUBOTO
IPOM3BOJICTBA, 3PPEKTUBHO
JIEWCTBOBATh B YPE3BBbIYANMHBIX
CUTYalHAX

B 06nacTy 5K0JI0rM4eCKOro BOCIIUTAHUS:
- c(OPMHUPOBAHHOCTh  HKOJIOTMUYECKOM

KYJIbTYPHI, IIOHMMAaHUC BIIUSHUA
conuaJibHO-
O9KOHOMHYCCKHX IponeccoB Ha COCTOAHHC

IIPUPOJTHON Y COLUAIIBHOM CPEJIbl, OCO3HAHHE
r7100abHOTO XapakTepa  HKOJOTHYECKUX
npo0em;

- IJIJAHUPOBAHUE U OCYLIECTBIICHUE IEHCTBUN B
OKpY>KaloIlleH cpelie Ha OCHOBE 3HAHUS LIeJIeH
YCTOMYMBOIO Pa3BUTHUS YEJIOBEUECTBA;
AKTUBHOE HENPUATHE IEHCTBUM, TPUHOCSIINX
BpEJ OKPYXKaIOLLEH Cpee;

- YMEHHE NMPOTHO3UPOBATH HEOIATONIPUSITHBIE
JKOJIOTUYECKHE MIOCJIEACTBUS
MpEANPUHUMAEMBIX JEHCTBUN, IPEIOTBpaALIaTh
UXx;

- pacIIMpPEHUE OIbITa IEATENbHOCTH

- chopMHupoBaThH YMEHUS [IPUMEHSTH
MMOJIYUYCHHBIC 3HAHUS JJIA O6T)$ICHCHI/I$I YCHOBI/Iﬁ
npoTeKaHus (U3UUECKUX SIBICHUN B IPUPOJIE U

Uil IPUHATHA MIPAKTUYECKUX PELICHUI B
MTOBCEHEBHOM KU3HU JJIT  oOecreueHus
0€30MMacHOCTH MPH 0OpaIleHUH ¢ OBITOBBIMU
npuOopaMu U TEXHUYECKHUMH YCTPOICTBaMH,
COXPAHCHHUS 3JI0POBbS U COOJIIOICHUS HOPM
9KOJIOTHYECKOTO TIOBE/ICHUS B OKPYKaroIIen

cpene; MOHUMaHWe  HEOOXOAUMOCTH
MPUMEHEHHs] JIOCTHKCHU (U3UKH u
TEXHOJOTHI 171  PalMOHAIIBHOTO
MIPUPOAONIONB30BaAHUS.
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3KOJIOTHUECKOH
OCHOBE
3HaHUi 10 pusmKe.

HaIpaBJICHHOCTHU

[IK 2.1. OpranuzoBbIBaTh U
IPEOCTABIIATh MacCaXUpaM
UH(POPMALIMOHHO-CIIPABOYHOE
00CIIy’)KUBaHUE B ITYHKTax
OTIIPABIICHUS U TIPUOBITHS
TPaHCHOPTA.

-U3MEPATh U AHAJTU3UPOBATH IKCILTYaTAIIMOHHbBIC
MIPOrPaMMHOTO

XapaKTEPUCTHKH
oOecrieueHusl.

- NIPUBOJUTL  IIPUMEPHI IIPAaKTUYECKOTO
UCIIOJIb30BaHUs (PU3MUECKUX 3HAHUI: 3aKOHOB
MEXaHUKH,  TEPMOJMHAMHUKHU u

JIEKTPOJMHAMUKH, PA3IUYHBIX  BUJIOB
ANEKTPOMATrHUTHBIX U3TYYCHHUH JTsl PA3BUTHUS PAJIUO U
tenekommyHukanuii (I1K), kBantoBoil ¢pusnku B
CO3JIaHUH SJICPHON PHEPTETHKH, JIA3€POB.




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 50

Coneprxanue 50

BT. 4.

TEOPETUIECKOE 00yUeHHE 32

B TOM 4YHUCJIC B q)OpMC Hp&KTH‘ICCKOI?I IIOATOTOBKH -

IMPAKTUYCCKUC 3aHATHA -

J1a00paTOPHBIC 3aHATHS 18
B TOM 4HcJie B (pOpME MPAKTUYECKON NOJATOTOBKU 12
KOHTPOJIbHBIE padOThI -

[TpodeccroHaIbHO-OPUEHTUPOBAHHOE CO/ICPIKAHUE 12
IIpakTryeckas MoAroTOBKa 12

HpOMG)KYTOLIHaH arTecralsgd 3 K3aMCH




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 TPAaHUIBI IPUMEHUMOCTH. DKCIIEPUMEHT 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 coorBerctBus. IloHATHE O ¢uU3MUeckoil kapruHe Mupa. IlorpemrHocTn
U3MEpPEHUH  (QU3MYECKUX  BEMMYUH.  3JHauenue  QuU3uUKu  npu  OCBOEHUU
cneyuanbHOCm.

OK.01, OK.02, OK.05,
OK.07, OK.06
IK. 2.1

Paszgen 1. Mexanuka

12 (4)

Tema 1.1.
OcHOBBI KHHEMATHKH

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

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 NBUIKEHUE C MOCTOSIHHBIM yCKOpEHUEM. JIBUKEHHME C IOCTOSHHBIM
YCKOpPEHHEM CBOOOTHOTO MajeHus. PaBHOMEpHOE IBMKEHHE TOYKH IO OKPY)KHOCTH,
yrioBas CKOpocTb. LleHTpocTpeMuTenbHOE yCKOpeHue. Kunemamuxa abconomHo
meepoo2o mena.

OK.05, OK.07,IIK. 2.1

Tema 1.2.
OCHOBBI AUHAMHKH

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

4(2)

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.

2 2)

B mom uucne npakmuveckas n0020Mo6Ka

OK.05, OK.07,IIK. 2.1
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JlaGopaTopHas padora:

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

NN

Tema 1.3.
3aKoHBI COXpaHEHNS B
MeXaHHKe

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

6(2)

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
MCXaHHUKH.

2 2)

B mom uucne npakmuieckas no02omoexa

JlaGopaTopHbie padoThI:

I

JlabopatopHast pabora Ne2. CoxpaHeHHe MEXaHWYEeCKOW YHEPTHY NP JBUKEHUU Tella
MOJ IEUCTBUEM CUJI TSHKECTH U YIIPYTOCTH.

JlabopaTopHnas pabota Ne3./3yueHne 0cOOCHHOCTEH CHIIBbI TPEHHS (CKOJIBKEHIS)

OK.05, OK.07,IIK. 2.1

Paznen 2. Mosekyasipuasi pu3nka u TepMOAMHAMHMKA

Tema 2.1
OCHOBBI MOJIEKYJISIPHO-
KMHETHYeCKOH TeOpuM

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

OCHOBHBIE TIONOXEHUSI MOJEKYIIPHO-KUHETH4eCKOl Teopun. PasMepsl u Macca
MOJIEKYI U aTOMOB. bpoyHoBckoe aBmxkeHue. Cunbl u SHep2us MedCMONEKYIAPHO20
s3aumodeticmsus. CTpoeHHe ra3000pa3HbIX, )KUIKNX U TBEPABIX Tel. MieanbHbli ras.
Jasnenne raza. OCHOBHOE ypaBHEHHE MOJIEKYISIPHO-KHHETHYECKON TEOPUH ra30B.
Temnepamypa u ee u3zmepenue. TepMOIUHAMHUYECKAsl IIKajla TEMIEPATYypPHI.
AGCOMOTHBIN HyJTb TeMnepatypsl. Temmnepartypa 38e3a. CKOpOCTH ABHKEHUS MOJIEKYIT
U UX U3MEpeHHe. YpaBHEHHE COCTOSHHS MIealbHOTo rasza. M3ompomeccsl U ux
rpaduku. ['a3oBbie 3ak0HBI. MOJIsIpHAs Ta30Bast TOCTOSTHHAS

OK.01, OK.02, OK.03,
OK.04, OK.05
TK. 2.1

Tema 2.2
OCHOBBI TEPMOJAMHAMHKH

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

BuyTpeHHSS 3HEprus CHCTEMbl. BHYTpEeHHssI 3HEprus HjcanbHOro raza. Pabora u
TEIoTa Kak (OpPMBI Iepeaadd dHepPruu. TerioeMKOCTh. YIeIbHasl TEeIIOEMKOCTb.
KommgectBo  temmoTel.  YpaBHeHHe —TeruoBoro Oamanca. llepoe  Haugano
TepMOJIMHAMUKHN. ArabaTHeIi mporecc. BTopoe Hadano tepMoauHamMuKu. [Ipunyun
Oeticmsusi meniogol mauwiunsl. Tennosvie osucamenu. KII/[ mennosoco Osucamers.
XonoauisHble MauHbel. OXpaHa MPUPOIHL.

Tema 2.3

Coaep:xanue yueOHOro MmaTepuaJia

62

OK.02, OK.05, OK.07, TIK.
2.1
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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. Kumenue. 3aBHCHMOCTE TeMIEpaTypsl KUTIEHHUS OT IABICHUS.
Kputnueckoe cocTosiHue BEIECTBA. XapaKTEPUCTHUKA JKAIKOTO COCTOSHHS 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 meepovblx 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.

2(2)

B mom uucne npakmu4decKkasi n0020mMo6Ka

JlaGopaTopHble 3aHATHUS:

JlabopatopHas padota Ned OnpesiesicHHE BIAXKHOCTH BO3IyXa.

JlabopaTopHnas padota Ne5. OnpenencHue Ko3QpPHUIUECHTa MTOBEPXHOCTHOTO HATSIKCHHUS
KHMJIKOCTH

NN BN

0OK.02, OK.03, OK.05,
OK.07,1IK.2.1

Pa3gen 3. DnekTponmHaMuKa

18 (6)

Tema 3.1
DIEeKTPUIECKOe MoJIe

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

Dnexmpuueckue 3apsadbl. DIEMEHTAPHBIA 3JIEKTPUYECKUIl 3apsj. 3aKOH COXpaHEHUs
3apana. 3axon Kynoma. DOnexTpudeckash TOCTOSIHHAsA. OJEKTPUYECKOE TOJe.
HarnpskeHHOCTh 3JICKTPUYECKOT0 MoJist. [IpUHIIKIT CYTIepIIO3UIUU Tonel. [Iposoonuxu
6 onekmpuyeckom none. Jusnekmpuxu 6 daexmpudeckom noie. Ilonsipuzanus
JIIJIEKTPUKOB.

PabGota cuin anekrpocrarudeckoro nosst. [lorennuan. Paznocmes nomenyuanos. Cesisb
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.2.1




Tema 3.2
3aKOHBI MOCTOSTHHOI'0 TOKA

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

8(4)

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

OK.04, OK.05, OK.07,
IK.2.1

Cuna TOKa W IUIOTHOCTh TOKa. 3akoH OMa Ui ydacTKa IIeTH. 3aBUCHMOCTD 2(4)
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 npakmuueckas nod2comoska 4
JlaGopaTopHble 3aHATHA: 6
Jlabopatoprast pabora Ne6 W3ydenue 3axoHa OMa AJs ydacTKa IICTIH, 2
MIOCJICIOBATENILHOTO COSANHEHUS! ITPOBOIHUKOB.
Jlabopatopras padora Ne7 M3yuenue 3akona Oma Jist IOJTHOM Ienu 2
Jlabopatoprast pabora Ne8. Ompenenenue O3/IC W BHYTPEHHETO COMPOCTHBIICHUS 2
MCTOYHMKA HANPSHKESHHUS.
Tema 3.3 Daekrpuueckuii Tok | Coaep:xxaHue yueOHOro MaTepuaa 2 OK.05, OK.07, I1K.2.1
B Pa3JIMYHBIX Cpeaax (6. mom uucne ¢ snemenmamu npogeccuoHarbHOU HANPABIEHHOCIU):
DJNeKTpUYECKHH TOK B METaJUlaX, B JJICKTPOJIMTAX, Ta3ax, B BaKyyme. ONeKmpoaus. 2
3axon anexkmponuza @apades. DnekmpoxumMuyecKull IKEUBALEHNI.
Buowi eazosvix pazpsdos. TepmoanekrponHas amuccus. [Tnazma.
Dnexmpuueckuti mox 6 nonynpoeooHuxax. CoOCTBEHHas U IIPUMECHAS IPOBOJUMOCTH.
P-n nepexon. llpumenenue nonynposoonuxos. I1onynpoeodnuxosvie npubopbi.
Tema 3.4 MarauTHoe moJie Conep:xaHue yueOHOro MaTepuaja 2 OK.05, OK.07, TIK.2.1
(8. mom uucne c anemenmamu npogeccuoHaNLHOU HANPABIEHHOCHI):
Bekrop MHAYKIMM MarHUTHOro nojisi. HanpspkeHHOCTh MarHuTHoro mnods. JleWcrsue 2

MAarHMTHOTO TOJIA Ha MPSIMOJIMHEHHBIN NMPOBOAHUK C TOKOM. B3anmojelicTBie 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 DjekTpoMarHuTHasA
WHYKIHS

Copep:xanue yueOHOro MaTepuasa
(8 mom uucne c anemenmamu nPopeccuoHaNbHOU HANPABIEHHOCIU):

4(2)

Aenenue snekmpomacnumuou unoykyuu. IpaBmio JleHma. 3akoH 31€KTPOMarHUTHOM
UHIYKIUH. Buxpegoe snexmpuueckoe none. DJ1C MHAYKINN B IBIKYIIAXCS
IPOBOJHUKAX. A6nenue camounoykyuu. Hnoykmusnocms. nepaus MacHUmMHo20 noJis
moxa. B3auMocBs3b 3JIEKTPUYECKUX U MATHUTHBIX MOJIe. DIeKTpOMarHuTHOE 1oJie

202)

B mom uucne npakmu4decKkasi n0020mosKa

JlaGopaTopHbie padoThI:

JlabopatopHas padota Ne9. M3yueHue sBICHUS JICKTPOMATHUTHOW WHIYKIHH

OK.03, OK.05, OK.07,
IK.2.1

Paszgen 4. Kosiebanust 1 BOJIHBI

Tema 4.1. Mexannueckune
K0JICOAHUS U BOJIHBI

Coaep:xanue yueOHOro MaTepuaJia:

KonebarensHoe nBikenue. ['apmonnyeckue kosiebaHus. CBOOOIHBIE MEXaHUYECKHUE
kosicOanus. [IpeBparieHue SHEpruu MpH KoyieOaTenbHOM MBWKEHUH. CBOOOIHBIC
3aTyxarolue MexaHudeckue KosebaHusa. MaremaTnueckuil MasTHHUK. lIpy>XuHHBIH
MasTHUK. BEIHY)XIIeHHBIE MeXaHHuecKue Korebanus. Pe3oHaHc.

Ilonepeunsle M MPOJOABHBIE BOJHBI. XapaKTEPUCTHUKU BOJHBL 3BYKOBBIE BOJIHBI.
YpTpa3ByK U ero NpuMeHEeHHe

NN BINININ

OK.05

Tema 4.2 DaeKTpOMArHUTHBIE
K0/1e0aHUS M BOJTHBI

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

CBoOonHBIE 2TIeKTpOMarHuTHbIE Konebanus. [IpeBparienue sHeprun B KoneOaTeTbHOMKOHTYPE.
@dopmyna Tomcona. 3aTyxaromue 3JICKTPOMArHUTHbIC KoneOaHus. ['eHeparop He3aTyXarolux
JNIEKTPOMArHUTHBIX KoneOaHuil. BEIHYXIeHHBIE 2eKTpHYecKie KoJaeOaHu sl

llepemennvui  mox. [I'enepamop nepemennoco moka. Emxocmnoe u  uHOyKmusHoe
conpomuenenuss, nepemenHozo moxa. Axmusnoe conpomusnenue. 3axon Oma Ons
21eKmpu4ecKoll yenu nepemenno2o moxa. Paboma u mownocms nepemenno2o moka. Pezonanc
6 anexmpuyeckou yenu. Tpancgopmamopul. Toxu evicokoii wacmomul. Ilonyuenue, nepedava u
pacnpedenenue 2aekmpodHepeut. IIEKTPOMATHUTHOE IIOJN€ KaK OCOOBI BHI MaTepHH.
DnexkTpoMarHuTHble BOJHBL CBOMCTBa 3MEeKTpOMarHUTHBIX BOJH. Bubpatop I'epua. OTKpBITHIH
koye0aresabHblil KOHTYp. M3o0perenue pamuo A.C. IlomoBeiM. IloHsATHE 0 paanOCBA3M.
Ipunyun paouocesnsu. Ilpumenenue

9NeKMPOMASHUMHBIX 80TIH

OK.03, OK.05, OK.07,
MK.2.1
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Pasngen 5. Onruka

Tema 5.1
IIpupoaa ceera

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

Toueunslit ucTogHUK cBeTa. CKOpocms pacnpocmpanerust céema. 3aKoHbl Ompadicenus
u npenromaenus ceema. CoTHEUHBIC U TyHHBIE 3aTMeHUs. [Ipuanun [toiirenca. [lornoe
ompascenue. JIuazpl. [locTpoenne nm3obpaxkenus B muH3aXx. DopMyia TOHKOM JTHH3HL.
YBenuueHne IUH3BL [71a3 kak ontudeckast cucrema. Onmuueckue npubopbi.
Teneckonbl. Cuna ceema. OceewiénHocmn. 3aKoHbl 0C8EUCHHOCMU

OK.01, OK.03, OK.04,
OK.05,IIK.2.1

Tema 5.2
BoJiHoBbBIE CBOliCTBa cBeTa

Coaep:xkanue yueOHOro MmaTepuaJia
(6 mom uucne ¢ snemenmamu npogheccuoHaIbHOU HANPABIEHHOCHI):

Wnrepdepennus cera. KorepeHTHOCTh CBETOBBIX Jyuel. VHTepdepeHunss B TOHKUX
ienkax. Komena Hetotona. Vcmonp3oBanue nHTEpdEepeHIMH B HayKe M TEXHHUKE.
Hudpakuust ceera. Judpakuus Ha menw B HapajuleNbHbIX Jydax. JndpakinuonHas
pemerka. Ilomspusamusa monepedHslx BonH. [lomspmsammst cBera. J[BoiiHoe
nyyenpenomienue. [lonspounsl. Jucnepcus ceera. Buapl uznydenuid. Buabl ciektpos.
Crnekrpsl ucnyckanus. Criektpsl noriomenust. CekTpanbHblid aHanu3. CeKTpaabHble
KJIaccel  3Be3d.  YIbTpaduoneToBoe um3nydeHue. Hughpaxpacnoe  usnyuenue.
Pentrenosckue nyun. MIx npupona u cBoiictsa. lllkana 31€KTpOMarHUTHBIX U3ITY4EHUH

OK.01, OK.03, OK.05,
IK.2.1

KoHcynbTanus

16

Bcezo:

66
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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;
- MarHurT MOJIOCOBOW IEMOHCTPALIMOHHBIH.

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 yupexaeHuil cpen. Ilpod. O6pazoBanus / 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
cpeanero obmiero obpazoanust / A. A. Bacunbes, B. E. ®enopos, JI. JI.
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
AU CHUIIJIMHBI
KOHTpOJIb U OLIEHKAa PAacCKpBIBAIOTCS YEPE3 YCBOEHHBIE 3HAHUS M NPUOOPETEHHBIE

OOy4aroIIMMHUCS yMEHHS, HanpaBjieHHble Ha (QOpPMUPOBAHHE OOHIMX U
npodeccuoHanbHbIX KoMMeTeHIMH. KoMneTeHun qOJKHBI ObITh COOTHECEHBI C
IPEAMETHBIMUA pe3yJbTaTaMu. J[JI1 KOHTPOJIS U OLIEHKH PEe3yJbTaTOB O0y4YEHUs
npernojiaBaresib BbIOMpaeT (OpMbI U METOABI C y4eToM MpodeccruoHaIu3aluu

N OIEHKA PE3VJIBTATOB OCBOEHUA

OoOy4YeHHs IO TIporpamMMe AUCIUTUIAHEI.

OK 02. Ucnonb3oBathb

BBenenue

Ko u HaumeHoBaHue Paznen/Tema Tum oleHOYHBIX
bopmMHpyeMBIX MEPOTPUATHN
KOMIICTCHIUI
OK 0l1. Beibupars Beenenue Hanpumep,
CIIOCOOBI peLeHus Paznen 2. Tema 2.1 - yCWlellZ onpoc,
3a71a4 - hponmanvuwlil onpoc;
npodeCCHOHAIBHO - OYeHKa KOHMPOTbHbIX
IEATENEHOCTH p a606m; 5 5

- HaboO0eHue 3a X000M
IIPUMEHUTEIILHO K

8bINONHEHUS.
pPa3JIMYHbIM

1a060pamopHwix pabom;
KOHTEKCTaM;

- OYeHKa 8bINONHEHUS.

1aO0pamopHuix pabom;

- OYeHKa NPaKmu4eckKux
pabom (peuierust

COBPEMECHHBIE P&SI[CJ'I 2. Tema 21, 22, KauecmeeHHblx,
CpeAcTBa ITOHUCKa, 2.3 pacuyemuulx,
aHaImM3a u | Pasmen 6. Tema 6.2 npogpeccuonanbHo
MHTEPIPETALNN Pasnen 7. Tema 7.1 OPUCHMUPOBAHHBIX
nH(opMaIuu 51 3a0au),
HH(bOpMaHI/IOHHI)Ie - OYEeHKa mecnoeslx
TEXHOJIOTUU IS 3a0aHU,
BBLITTIOJTHEHUS 3ajau - OYeHkd

. Nn0020MOBNEeHHbIX
npodeccruoHaIbHON .

cooOUeHUl;

IEATENBLHOCTH,

- OYEHKA 6bINOJIHEHUA
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OK 03. IlnanupoBarhb
u peann30BbIBATh
cOOCTBEHHOE

npodeccruoHanbHOE U
JTUYHOCTHOE Pa3BUTHE,

IPEIIPUHIMATETBCKY
10 JIeATEIhHOCTh B
npodecCHOoHATEHOM
cdepe, UCTIOIH30BATH
3HAHUSA 1o
(duHaHCOBOM
I'PaMOTHOCTH B
pa3IMYHBIX
KU3HEHHBIX
CUTYaITUsX;

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

OOMAUHUX
CamoCmosimebHbIX
pabom,

- Ougpepernyuposanmwiii
3auéem
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OK 04. DddextuBHO

B3aUMOJIEUCTBOBATL U

paboTaTh B
KOJJIEKTHBE U
KOMaHJIe;

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

OK 05. OdopmasaTs
JOKYMEHTALUIO B
COOTBETCTBUU C
TpeOOBaHUSIMU
rocyJapCTBEHHBIX
CTaHJaPTOB U JIPYTrUX
HOPMAaTHBHbBIC
JTOKYMEHTBI,
peryiaupyromue
NPAaBOOTHOIIEHUSI B
TPAHCIIOPTHOM
cepuce B Pocculickon
denepanuu

BBenenue

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

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

Pasgen4. Tema 4.1, 4.2
Pasgen 5. Tema 5.1, 5.2,
5.3

Paznen 6. Tema 6.1, 6.2
Pasgen 7. Tema 7.1, 7.2

OK 06 IIposBnATH

IPaKJaHCKO-
MaTPUOTHYECKYIO
MO3ULINIO,
JE€MOHCTPUPOBATH

OCO3HAaHHOC TIIOBCACHHC
Ha OCHOBE

TPaJUIIHOHHBIX
00IIIEYEIOBEYECKUX

LICHHOCTEM, B TOM YHCJIC
C Y4€TOM TapMOHM3AllUU

MEKHAIIMOHATBHBIX
MEXPEIUTHO3HBIX
OTHOIIIEHUU

BBenenune
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OK 07. ConelicTBOBaThH
COXPaHECHUIO
OKpY’Karolen cpespl,
pecypcocOepeKeHHIO,
PUMEHSTh 3HaHUS 00
M3MCHEHHNH KJIMMAaTa,
MIPUHITUATIBI OEPEKIUBOTO

BBenenue

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

Pa3snen 4. Tema 4.2
Pa3nen 6. Tema 6.1, 6.2

MIPOU3BO/ICTBA,

s¢heKkTUBHO

JECTBOBATH B

YPE3BBIYANHBIX

CUTYaIHIX

IIK 2.1. Beenenue
OpraHu3oBbIBaTh U Pazgen 1. Tema 1.1, 1.2,
IPEAOCTABIATh 1.3

naccaxupam Paznen 2. Tema 2.1, 2 3
nH(GOPMAIMOHHO- Paznen 3. Tema 3.1, 3.2,
CIIPaBOYHOE 3.3,35

00cITy’KUBaHUE B
MyHKTaX OTIPAaBJICHUS U
MPUOBITUSL TPAHCIIOPTA.

Pasnen 4. Tema 4.2
Pasnen 5. Tema 5.1, 5.2
Pa3nen 6. Tema 6.1
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S. OIEHOYHBbIE CPEACTBA

HanMeHoBaHME OLIEHOYHOIO CpelncTBa: 3aJaHus

IlepeyeHs BONIPOCOB:

1. Mexanunueckoe ABrHkeHUE. OTHOCUTEIBHOCTh JABWXEHUS. PaBHOMEpHOE U
PABHOYCKOPEHHOE MPSAMOJIMHENHOE IBUKEHUE

2. B3aumopeiictue Ten. Cuia. 3akoHbsl TuHaMuKu HeroToHa

3. Ummynbc Tena. 3aKOH COXpaHEHUs! UMITyJIbca

4. 3akoH BcemupHoro tarorenus. Cuna tsxectu. Bec tena. HeBecomocTh

5. IlpeBpamieHue 5HeEpruM NIpU MeEXaHUYECKUX KojeOaHusx. CBOOOIHBIE U
BBIHYX/ICHHbIE KoJiebanus. Pe3onanc.

6. Pabora cun. Kunetnueckas sHeprusi marepuayibHOil Touku. [loTeHumampHas
DHEPrus CHUCTEMBI B3aMMOJICHCTBYIOIIMX TeJI. 3aKOH COXPAHEHHS M HM3MEHEHUs
DHEPIUU B MEXAHHKE

7. OnbITHOE 000OCHOBAaHME OCHOBHBIX MOJIOKEHUIN MOJIEKYJISPHO-KUHETUYECKON
teopuu (MKT) ctpoenus Bemecta. Macca v pa3Mepbl MOJIEKYJI.

8. Wneanpuslii ra3. OCHOBHOE ypaBHEHHE MOJIECKYISIPHO-KUHETUIECKOW TEOPUHU
uaeanpHoro raza. Temnepatypa u e€ uaMeperue. AOCOIIOTHas TEMIIEpaTypa.

9. VYpaBHeHHe cOCTOSIHMS WHJealbHOro rasza (ypaBHeHue MeHnaeneeBa -
Knanetipona). M3omporiiecco

10. Ucnapenue u xoHneHcanusi. HacellieHHble 1 HachILIEHHBIE Mapbl. BiaxkHOCTH
BO3/ayxa. Mi3mepenue BIa)XKHOCTH BO3yXa

11. Kpucramnnueckue 1 aMmop(dHblie Tena. YIpyrue U miacTu4eckue AeGopmariu
TBEPABIX TEIL.

12. Baytpensnsis sHeprus. [lepBolit 3akoH TepMoanHaMuku. [I[pumMeHeHne nepBoro
3aKOHA TePMOJAMHAMUKH U U30IpOLEcChl. AqradaTHBIN MpoLecc.

13. B3aumoelicTBHE 3apsDKCHHBIX T 3aKOH COXPaHECHUS JICKTPHISCKOTO 3apsia.
14, Konnencartopsr. DIEKTPOEMKOCTh KOHJIEHCATOpaA. IIpumenenue
KOHJICHCATOPOB.

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

16. MarautHoe mose. JlelicTBMe MarHUTHOTO TOJIS HA DJEKTPUUYECKUN 3apsia U
OIIBITHI, IOATBEPKAAIOIIUE ITO IEUCTBUE.

17.  TlomynpoBoguuku. CoOcTBeHHass W TNpPUMECHas  MPOBOJAUMOCTH
NOJIyPOBOJHUKOB. [107ynIpoBOJHUKOBBIE TPUOOPHI.

17. DnekTpoMarHuTHast UHAYKIMS. 3aKOH 3JIEKTPOMarHuTHOM UHAYyKIuK. [IpaBuio
Jlenna.

18. SBnenue camonHayKuuK. MHIYKTUBHOCTb. DJIEKTPOMArHUTHOE MOJIE.

19. CBoOOIHBIE U BBIHYKACHHBIC JICKTpOMarHuTHeIe kosiebanus. KonebarenbHbii
KOHTYp Y MPEBpaIlleHUE SHEPTUU MTPHU IJIEKTPOMATrHUTHBIX KOJIeOaHUSIX

20. DneKTpOMarHuTHbIE BOJIHBI M UX CBOMCTBA. [ [pUHIIMIIBI paAMOCBSI3U U IPUMEPDI
UX MPAKTHYECKOTO HCIOJIb30BAHMS
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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.

Ilepeyenn 3agau:

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. Kakoi 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 YPaBHEHMSI, OMUCHIBAIOIINE KaXK/IbIH MPOIIECC B KOOPAMHATHBIX OCSIX
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
Mmouib, Ha 500 K emy cooOurmnu 9,4 M/Ix Terotel. Onpeaenuts padoTy raza u
U3MEHEHUE BHYTPEHHEH SHEPIHH.

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

12. Ha kakoMm paccTOSSHUU HaXOAATCA APYT OT Jpyra ToueuHbie 3apsasl 2 HKi u
5 K7, ecnu cuna ux B3auMoencTsus pasHa 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 MmB. OnpemenuTh 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 AOKHA BBLACIATH KOMHM4ecTBO TeruioThl 100 xJIx 3a 10 muH.
KakoBO conpoTHBIIEHNE ITPOBOJIOKH, €CJIA 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 nis npodeccuid ¥ CrenuaibHOCTeH TEXHUYECKOTO
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. ba3zoBbiii ypoBenb: 10-11 kiacchel : 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

33



Kpumepuu oyerHusarusl omeemoes 06_)/’{61}01/(/;1/{)(0}2

[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 BOIIPOCa U YMEHHUS, JOCTaTOUHbIE
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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