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1. O0mas xapakTepuCTHKA MPUMEPHOil padoyeil IporpaMmbl
0011e00pa3oBaTeJIbHOM TUCHMILIMHBI

OO6meoOpa3oBaTenbHas AUCHUIUIMHA «DU3HKa» SBISETCS 00S3aTETHLHON YaCThIO
00111e00pa30BaTEIBHOIO UKIA 00pa30BaTEIbHON MPOrPaMMbI B COOTBETCTBHU C
®I'OC CIIO no cnenuansHocTH 21.02.14 Mapkuieitnepckoe Aeno.

1.2. IIe.]'lI/I H INIAHUPYEMBbIC PE3YJIbTAaThl OCBOCHUA JUCHUIIINHBI:

1.2.1. Hean nuCHMUNJINHBI .

Conepxanue mporpamMMmbl 001IeoOpazoBaTeIbHON aucHUIUIUHBL Dusnka
HaIpaBJICHO Ha JOCTHXKEHUE CIICAYIONIUX IIEJICH:

e (QopmupoBaHue y 00y4aromuxcsi yBEpeHHOCTH B IICHHOCTH 00pa30BaHMUs,
3HAYUMOCTH (U3UYECKUX 3HAHUM 11 COBPEMEHHOTO KBAIU(PHUIIMPOBAHHOTO
CHEIUAIKCTA MPU OCYIIECTBICHUH €r0 MpodhecCUOHATBHOM NeATeIbHOCTH;

e OBJIaJICHUE crienupuyecKou CUCTEMOU (dbu3nyecKux  TMOHATHH,
TEPMHUHOJIOTUEN U CUMBOJIUKOMU;

® OCBOCHHME OCHOBHBIX (DU3UUECKUX TEOPHUIA, 3aKOHOB, 3aKOHOMEPHOCTE;

® OBJAQJCHHEC OCHOBHBIMH METOJAaMH HAYYHOTO TIIO3HAHHUS TPUPOIHI,
UCIIOJB3YeMbIMH B (hu3uKe (HAONIOJeHUEe, ONMUCAaHHWE, M3MEPEHHE, BBIJIBUKCHUC
TUIIOTE3, IPOBEJCHNE SKCIIEPUMEHTA);

® OBJIaJICHUE YMEHUAMH 00paldaThiBaTh JAHHBIC DKCIIEPUMEHTA, OOBIACHIThH
MOJIYYCHHBIC PE3yJbTaThl, yCTAHABIMBATH 3aBUCUMOCTH MEXIY (DU3NYECKUMHU
BEJTMYMHAMU B HA0JII0IA€MOM SIBJICHUH, JIEIATh BHIBO/IBI;

e (QopmupoBaHue ymeHus pemath (GU3MYECKHUE 3aJauyd Pa3HbIX ypOBHEH
CJI0°KHOCTH;

® pa3BUTHE NTO3HABATEILHBIX HHTEPECOB, MHTECIICKTYaTbHBIX U TBOPUYECKUX
CHOCOOHOCTEH B mpoliecce TpUOOpETEHHs 3HAHUM C UCIOJIb30BAHUEM PA3TUYHBIX
UCTOYHUKOB HWH(GOPMAllMd U COBPEMEHHBIX HH()OPMAILIMOHHBIX TEXHOJOTHIA;
yMEeHHH (pOpMyIHpOBaTH 1 0OOCHOBBIBATH COOCTBEHHYIO MO3UIIMIO IO OTHOIICHUIO
K (hr3rueckoi HHPpOpMAaIINH, TOTy4aeMOU U3 pa3HbIX HCTOYHUKOB;

® BOCIIHUTAHUE YYBCTBA TOPJOCTH 33 POCCUUCKYIO (PU3HUECKYIO HAYKY.
OcBoenue kypca O/ «Duszuka» npeanonaraet peleHrue CaeayoluxX 3a1au:

e mpuoOpeTeHue 3HAHUN O (QyHIAMEHTATBHBIX (PU3NYECKUX 3aKOHaX,
JeKalMX B OCHOBE COBPEMEHHOW (DM3MYECKON KapTHHBI MHpa, MPUHITUIIOB
JEHCTBUS TEXHUYECKUX YCTPOMCTB M MPOU3BOICTBEHHBIX MPOIIECCOB, O Hamboee
BaXXHBIX OTKPBITHSIX B 00JacTH (PU3MKH, OKA3aBIIMX OMPEICIIAIONIee BIUSHUE Ha
pa3BHUTHE TEXHUKH U TEXHOJIOTUU;

® NOHMMaHHE (PUBNYECKON CYIIHOCTH SIBICHUH, MPOSBISIOMIUXCS B paMKax



HpOHBBOHCTBeHHOﬁ ACATCIBbHOCTH,

® OCBOCHHE CIOCOOOB HCIOJIb30BaHUA (PU3UUECKUX 3HAHUU IS PEIICHUs
NPaKTUYECKUX U TPOPECCHOHANBHBIX 3a/a4, OOBACHEHHs SBICHUN NPUPOIDI,
NPOM3BOJICTBEHHBIX W TEXHOJOTMYECKUX IMPOLECCOB, NPUHIMIIOB JACHCTBHS
TEXHUYECKUX IPUOOPOB U YCTPOICTB, oOecreueHus: 6e301macHOCTH MPOU3BOICTBA U
OXpaHbl IPUPOJIBL;

e (opmupoBaHMe yMEHUH  pemaTh  YYCOHO-TIPAKTUYECKHUE  3aJaud
bu3HIECKOTO copepKaHusl ¢ yu€ToM MpodecCHOHAIBHON HAIIPaBICHHOCTH,

® MPUOOPETEHNUE OMbITAa MO3HAHUS U CAMOIIO3HAHUS; YMEHUH CTaBUTH 3a/1a4
U pelaTh IpodaemMsbl ¢ yu€ToM npodhecCuoHaIbHOM HAalPaBIEHHOCTH;

e (QopmupoBaHuE YMEHHMI UCKaTh, aHAJIU3UPOBaTh U 0O0padaThIBAThH
busnueckyro nHGOpMAIHIO C YIETOM MpodhecCHOHANTBHON HAMTPaBICHHOCTH;

® [IOJITOTOBKAa OOYYAaIOIMXCS K YCIEIIHOMY OCBOCHHUIO IUCHUIUIUH U
MoayJell mpodecCHOHANBHOTO NHUKIA: (OPMUPOBAHME y HUX YMEHHUM U OIbITa
JeSATEILHOCTH, XapaKTEPHBIX JIJIs1 MpOo(deCcCUii UiTH CTICIIMAIbHOCTEHN, MOTy4yaeMbIX B
poecCHOHANIBHBIX 00pa30BaTEIbHBIX OPraHU3AIIUSIX;

® [OArOTOBKa K (OpPMHUPOBaHMIO OOLIMX KOMIIETEHUUH OyIyliero
CHelMaUCTa: caMOoOOpa3oBaHMs, KOMMYHHUKAIUM, COTPYJHUYECTBA, IPUHATHUSA
pelmieHnid B CTAaHJAPTHOM W HECTAaHAAPTHOM CHUTyalUsX, IPOEKTHUPOBAHMS,
npoBeneHuss  (pusmyeckux — u3MepeHuil, AddexkTuBHOro W 0E30MACHOIO
VCITOJIb30BAHUS PA3IMYHBIX TEXHUYECKUX YCTPOMUCTB, COOIIOEHUS IPABUII OXPaHBI
TpyJa npu padore ¢ Gu3nuecKuMu NpuOopaMu U 000PYTI0BAHUEM.

OcobeHHOoCTh (POPMHUPOBAHUS COBOKYIMHOCTH 3a/lay U3y4dyeHUs (DU3UKH IS
CUCTEMBI ~ CpeAHEero npo(deccHOHaTbHOTO  OOpa30BaHMs  3aKIIOYaeTCs B
HEOOXOJMMOCTH pealu3aluu MNpo(ecCuoHaIbHON HAMPaBIEHHOCTH PEIIaeMBbIX
3as1a4, yuéra 0COOCHHOCTEN c(hephl NeITeTbHOCTH OYAYIUX CIEeIIHAIUCTOB.

B pe3ynpTaTe 0OCBOCHMS TUCIUILIMHBI 00yYaroIUics JOHKEH 3HATh:

® CMBICI TIOHATHM: (UBUYECKOE SBJICHUE, TUIMOTE3a, 3aKOH, TEOpHs,
BEIIIECCTBO, B3aUMOJCHCTBHUE, AJICKTPOMAarHUTHOE II0Jie, BOJIHA, (POTOH, aTOM,
aTOMHOE SIIPO, NIOHU3UPYIOIINE U3TyUYCHUS,

e cMbICH (U3MYECKUX BEJIMYMH: CKOPOCTh, YCKOpPEHHE, Macca, Cuia,
UMITYJIbC, pab0OTa, MEXaHWYEeCKas JHEPrus, BHYTPEHHSsS HSHEPrus, abCOIOTHAs
TEMIIEpaTypa, CPEAHAs] KUHETUYECKas SHEPrysl YacTUIl BEIIECTBA, KOJIMYECTBO
TEIUIOTHI, 3JIEMEHTAPHBINA JJICKTPUUECKUN 3apsi;

® CMBICT (PU3MYECKHX 3aKOHOB KJIACCHYECKON MEXaHWKH, BCEMHUPHOTO
TATOTEHUS, COXPAHEHWs] JHEPTruu, HUMITyJIbCa M DJIEKTPUYECKOro 3apsja,
TEPMOJUHAMHUKH, SJICKTPOMAarHUTHON MHAYKINH, (poToddhdexTa;

® BKJIAQJ] POCCHMCKHUX U 3apyOeXHBIX YYEHBIX, OKa3aBUIMX HauOOJbIlIee
BJIMSIHUE Ha Pa3BUTHE (PU3UKU;
B pe3ynpTaTe 0CBOCHMSI JUCLUILIMHBI 00YYarOIIMNACs JOKEH YMETh:

¢ IIPOBOAUTDH H&6JHOI[CHI/I$[, IJIaHUPOBATh U BBIIIOJHATb 9KCIICPUMCHTEI,



¢ BbIJIBUTATH TUIIOTE3bI U CTPOUTH MOJCIIH,

® MPUMEHATH TMOJy4YEHHBIC 3HaHUSA TI0 (Qu3uke a1 OOBICHCHUS
Pa3HO00pa3HbIX (GU3HUECKUX SBJICHUM U CBOMCTB BEILIECTB;

® IIPAKTHUYECKH MCIOJIb30BaTh (PU3NUECKUE 3HAHUS;
® OIICHUBAThH JOCTOBEPHOCTh €CTECTBEHHOHAYYHON HH(POPMAIIH;

® ICMOJIb30BaTh NPUOOPETCHHBbICE 3HAHUS U YMEHUS ISl  PElIeHUs
MPaKTUYECKUX 3a/lad  TMOBCEJHEBHOM KU3HM, oOecriedeHus Oe30MacHOCTU
COOCTBEHHOM  KU3HM, PAIMOHAIBHOTO  MPUPOJOMNOJB30BAHUS M OXPaHbl
OKpYXaloIlel Cpeibl.

® ONUCHIBATH U OOBACHITH PU3NUECKHUE ABJICHHUS M CBOMCTBA TENI: CBOMCTBA I'a30B,
XKUIKOCTEH W TBEPABIX TEN; 3JEKTPOMArHUTHYIO HHAYKIHIO, PACHPOCTPAHCHUE
AIIEKTPOMArHUTHBIX BOJIH; BOJIHOBBIE CBOMCTBA CBETA; M3JIyYEHHE U MTOIVIOIIEHUE CBETA
aToMoM; GoTodhPexT;

¢ OTJIMYAaTh r'MIIOTC3bI OT HAYYHBIX Teopnﬁ;
¢ JicJ1aTh BBIBOJBI HA OCHOBC SKCIICPUMCHTAJIbHBIX JAHHBIX

® IPUBOJUTH MPUMEPHI, TOKA3ZBIBAIOIIUE, YTO: HAOIIOACHUS U AKCTICPUMEHT
ABJISIFOTCS. OCHOBOM JUISI BBIABMXKEHUSI TUIIOTE3 U TEOPHUMU, MO3BOJSIOT IIPOBEPUTH
HUCTUHHOCTh TEOPETUYECKUX BBIBOJIOB; (PU3HUUYECKasi TEOpHs aeT BO3MOXKHOCTH
OOBSCHATH W3BECTHBIC SBJIICHUS MPUPOJIBI U HAyYHBbIE (PaKThl, MPECKA3BIBATH CIIIC
HEU3BECTHBIC SIBJICHUS;

® IIPUBOIUTH IPUMEPHI MPAKTUUECKOTO UCIIOJIb30BAHUS (PU3NUECKUX 3HAHUM:
3aKOHOB MEXAHUKH, TEPMOJMHAMUKM U DJJEKTPOAMHAMMKA B DHEPIETHUKE,
Pa3JIMYHBIX BHJIOB DJJIEKTPOMArHUTHBIX M3JIy4EHUM Ui Ppa3BUTHS pPaguo M
TEJIEKOMMYHUKALIMA, KBAaHTOBOW (PU3MKK B CO3aHUU SAEPHOU HSHEPIEeTUKH,
Ja3epoB;

® BOCIHPMHMMATh W HA OCHOBE IIOJYYCHHBIX 3HAHUW CaMOCTOSITEIIBLHO
OllcHUBaTh HWHQOpMaIuio, cojaepxairytocs B cooOmeHusx CMU, Hurephere,
HAY4YHO-TIOIYJIAPHBIX CTAThAX.

¢ JIPUMCHSIATH ITOJYYCHHBIC 3HAHUA OJIA PCIICHUA (1)H3H‘-I€CKI/IX 3agay,

® OmNpenemnsTh XapakTep (uanyeckoro mporecca mo rpaduxy, TadIHIE,
dopmyne”;

U3MEPATH Pl GU3MUECKUX BEIMYUH, IPEACTABIISS PE3yabTaThl U3MEPEHUH C
Y4ETOM UX MOTPELIHOCTEN.

1.2.2. Ilnanupyemble pe3yJbTATHI OCBOEHHsI 0011€00pPa30BaTENbHOI
aucHUIIMHBI B cooTBeTcTBHH ¢ PI'OC CIIO u Ha ocHoBe ®PI'OC COO

Oco0oe 3HaueHne TUCIUILIMHA UMeeT ipu popmupoBanuu U pazsutun OK u
[TK



Koa u HaumeHoBanue GopMupyeMbIX
KOMIIeTeHIH

OK 04. Ocy1iecTBasiTh MOUCK U
UCTOJIb30BaHNE HH(OpMAIUH,
HeoOXoauMoM 117151 3 (HEKTUBHOTO
BBITIOJTHEHUS PO ECCUOHATBHBIX
3as1a4, mpohecCHOHATLHOTO U
JUYHOCTHOTO PA3BUTHSL.

IInanupyemble pe3ybTaThl 0CBOCHHS THCIUIIIUHBI

Oomue

B yacTu Tpya10BOro BoCIMTAHUS:

- TOTOBHOCTb K TPYAY, OCO3HAHUE LIEHHOCTH
MacTepCcTBa, TPYI0II00HE;

- TOTOBHOCTb K aKTUBHOM JI€SITEILHOCTH
TEXHOJOTMYECKOMN 1 COLIMAIbHOW HaIpPaBICHHOCTH,
CIOCOOHOCTH HHUITMUPOBATH, TUIAHUPOBATh U
CaMOCTOSTEIIFHO BBITIOIHATH TAKYIO JIEATCIIbHOCTD;
- HHTEPEC K pa3InuHbIM cepam nmpodheccuoHaTbHON
JIeSITeIIbHOCTH,

OBJaieHue YHUBEPCAJIbHBIMH YUeOHBIMU
NMO3HABATEJIbHBIMHM JIeHiCTBUSIMHU:

a) 0a30Bble JOTHYeCKHE JelCTBHS.

- CaMOCTOSTEIBHO (hOPMYIUPOBATH U
aKTyaJlu3upoBaTh MpobIeMy, pacCMaTpUBATh €€
BCECTOPOHHE,;

- YCTaHaBIIMBATh CYUIECTBEHHBIN IPU3HAK WU
OCHOBAHWUS JUIsl CPABHEHU S, KJIaCCU(UKAIIUU U
0000IIeHHS;

- OTIPE/ICIIATH 1NN e TEIHHOCTH, 3a/1aBaTh
napameTpbl U KpUTEPUU UX JTOCTHIKEHUS;

- BBISIBJISITH 3aKOHOMEPHOCTH M MIPOTHUBOPEUHS B
paccMaTpUBAEMBbIX SIBJICHUSX;

- BHOCUTh KOPPEKTHBHI B IEATEIILHOCTh, OIICHUBATH
COOTBETCTBUE PE3YJbTATOB LIEJSIM, OLIEHUBATh PUCKU
MOCJIEACTBUN NeITEIbHOCTH,

- pa3BUBATh KPEATUBHOE MBILIUICHHUE MPU PEIICHUN
KU3HCHHBIX TIPOOIEM

0) 0a30BbIE HCCIEN0BATENbCKUE 1eCTBUS:

- BJIaJIETh HaBBIKAMH y4eOHO-UCCIIE0BATEIBCKOM 1
MIPOEKTHOM 1€ATeIbHOCTH, HABBIKAMU pa3pelIeHus
npo0Jem;

- BBISIBJISITH IPUUUHHO-CJIEICTBEHHBIE CBSI3U U
aKTyaJIM3UpOBATH 3a]1a4y, BBIJIBUTATh TUIIOTE3Y €€

JAucuunimHapHbie

- c(OPMHUPOBAHHOCTD MPEACTABICHUN O POJIU U
MecTe GU3UKU U aCTPOHOMHUH B COBPEMEHHOI
Hay4YyHOW KapTUHE MMpPA, O CUCTEMOOOpa3yoIen
poiau (pU3MKK B Pa3BUTUN €CTECTBEHHBIX HAYK,
TEXHUKU ¥ COBPEMEHHBIX TEXHOJIOTHH, O BKJIa/Ie
POCCHMCKHX U 3apyO€KHBIX YUEHBIX-(U3UKOB B
pa3BUTHE HAYKH; TOHUMaHKE (HU3NIECKON
CYIIIHOCTH HaOJI0AaeMBIX SIBICHUI MUKPOMUDA,
MaKpoOMHpa ¥ MEraMupa; IOHUMaHHUE POJIH
aCTPOHOMMH B IIPAKTUUECKOM JEeSATEIbHOCTH
YeJI0BeKa U aTbHEHUIIEM HAyYHO-TEXHHYECKOM
pa3BUTHH, POJIU PU3UKHU B HOpMUPOBAHUU
Kpyro3opa 1 pyHKIIMOHAIbHON I'PaMOTHOCTH
YeJIOBEKa ISl PELICHUs IPAaKTUYECKUX 3a/1a4;

- BJIaIETh OCHOBOIOJIAral0IIUMHU (PU3UUECKUMU
HOHATHSAMM U BEJIMYMHAMHU, XapaKTepU3YIOIIUMHU
¢duznyeckue nporecchl (CBSI3aHHBIMU C
MEXaHUYECKUM JIBUKEHHUEM, B3aUMO/IeHCTBHEM
TEJ, MEXaHHYECKUMH KOJICOaHUSIMHU U BOJTHAMU;
aTOMHO-MOJIEKYJISIPHBIM CTPOCHUEM BEILECTBA,
TETUTOBBIMH TPOLIECCAMU; DIIEKTPHUECKUM U
MarHUTHBIM TOJIIMH, 3JIEKTPUUYECKUM TOKOM,
AJIEKTPOMArHUTHBIMH KOJICOAHWMSIMHA U BOJTHAMMU;
ONTUYECKHUMHU SIBICHUSIMH; KBAHTOBBIMHU
SIBTICHUSIMU, CTPOSHHEM aTOMa M aTOMHOTO SI7Ipa,
PaZlnOaKTUBHOCTHIO); BIAJETh
OCHOBOIOJIaraloluMU aCTPOHOMUYECKUMU
HOHSATHSMH, TTO3BOJISIFOIIMMH XapaKTepPU30BaTh
MIPOLIECCHI, TPOUCXOIAIINE Ha 3BE3/1aX, B
3BE3/IHBIX CHCTEMaX, B MEXKTAIAKTUIECKOH cpeie;
JIBI)KEHUE HEOECHBIX TeJI, IBOJIOLHIO 3BE3] U
Bcenennoi;

- BJIaJIETh 3aKOHOMEPHOCTSIMH, 3aKOHAMH U



PEIICHUA, HAXOAUTh apryMCHTBI JJIs1 10Ka3aTCIbCTBA

CBOMX YTBEPXKICHHI1, 3a]1aBaTh apaMEeTPhl U
KPUTEPHH PELICHHUS;

- aHAJIM3UPOBATH MOJYUYCHHBIC B XOJIC PCIICHHS
3aa4uu pe3y.]'IBTaTbI, KpI/ITI/I‘ICCKI/I OILICHHUBATh UX
JIOCTOBEPHOCTH, IIPOrHO3UPOBATH H3MEHEHHE B
HOBBIX YCJ'IOBI/IHX;

- YMETh IEPEHOCUTH 3HAHUS B MIO3HABATEILHYIO U
HpaKTI/I‘-IeCKYIO O6J'IaCTI/I KHN3HEACATCIIbHOCTH,

- YMETh HHTEIPUPOBATH 3HAHUS U3 PA3HBIX
MIPEIMETHBIX 00IacTel;

- BBIIBUTATh HOBBIE UIEH, IIPEIaraTh
OpI/IFI/IHaJIBHBIe IIoaAXOoabl U peHICHI/Iﬂ;

- CIIOCOOHOCTh UX HUCIIOJIb30BAHUSI B
II03HABATEJIBHON U COLMAIbHOM IPAKTUKE

TEOpHSIMU (3aKOH BCEMHUPHOTO TAroTeHus, I, Il n
III 3akonbl Hhr0TOHA, 3aKOH COXpaHEHUS
MEXaHUYECKOM IHEPTUH, 3aKOH COXPAHECHUS
MMITYJIbCA, IPUHLINI CYNEPIO3ULIUN CUJI,
MPUHIUIT PABHOIPABHOCTU UHEPILIUATBHBIX
CHUCTEM OTCYETA; MOJIEKYIIPHO-KUHETUUECKYIO
TEOPUIO CTPOCHHUSI BEIIECTBA, TA30BbIC 3aKOHBI,
NIEPBBII 3aKOH TEPMOJIMHAMUKH; 3aKOH
COXpaHEHHUS IEKTPUUYECKOTO 3aps/ia, 3aKOH
Kynona, 3akon OMa 11 yyacTKa LEenu, 3aKOH
OMa Ju1st TOJTHOM JIEKTPUUYECKOM 1ETTH, 3aKOH
Jxoyis - JIeHna, 3aKOH 3JIEKTPOMarHuTHOM
WHYKIIMU, 3aKOH COXPAHEHUS DHEPTUH, 3aKOH
MPSIMOJIMHEMHOTO paclpOCTPAHEHHUsI CBETA, 3aKOH
OTPa)KEHHUS CBETA, 3aKOH MPEIOMIICHHS CBETA;
3aKOH COXPaHEHUs SHEPTUH, 3aKOH COXPaHEHUS
HMITYJIbCA, 3aKOH COXPaHEHUS IIEKTPUIECKOTO
3apsi/ia, 3aKOH COXpPaHEeHUs] MacCOBOT'O YKCIIa,
nocTynaTtel bopa, 3aKoH paguoaKTHBHOTO
pacmaja); yBepeHHOE UCTIOIB30BaHNE 3aKOHOB U
3aKOHOMEPHOCTEHN NP aHAIN3e HU3UIECKUX
SIBJIECHUM U TIPOLIECCOB;

- chopMuUpOBaTH YMEHHS PEIIATh PACUETHHIC
3a/1a4y¥ ¢ SBHO 33JaHHON (PU3NYECKON MOJEIBIO,
HCTIONB3Ys (PU3UIECKHE 3aKOHBI U TIPUHITUIIBI; Ha
OCHOBE aHallM3a YCIIOBUS 33/1a4H BHIOMPATH
(bu3NYECKYIO MOJIEIb, BBIIEATh PU3NUECKUE
BEJIMYMHBI U (DOPMYIIBI, HEOOXOAUMBIE JITIS €€
pelieHus, TPOBOIUTh PacUeThl U OIICHUBATH
PEATbHOCTH MOTYYSCHHOTO 3HAUEHUS (PUZNIECKOM
BEJTMYMHBI, peliaTh KaueCTBEHHBIC 3a]/1a4H,
BBICTPAMBAasi JOTUYECKHU HETIPOTUBOPEUNBYIO
LETOYKY PACCYXKIECHUM C OMOPOI HA U3YyUYCHHbBIE
3aKOHBI, 3AKOHOMEPHOCTHU ¥ (PH3UIECKUE SIBICHUS



OK 05. Ucnonp30Bath
nH(OPMAIMOHHO-KOMMYHHUKAIIHOHHBIC
TEXHOJIOTUU B MPOPECCHOHATHHON
JEeITEIBHOCTH.

B o0y1acTH IEHHOCTH HAYYHOI'O MO3HAHUS

- ¢hopMHPOBAaHHOCTH MUPOBO33PEHHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHA HAYKH U OOILIECTBEHHOW MPAKTHKH,
OCHOBAHHOTO Ha JMAJIOTE KYJIbTYP,
CIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B
MOJIMKYJIbTYPHOM MHPE;

- COBEPIIECHCTBOBAHUE S3BIKOBOM M YUTATEILCKON
KYJBTYPBI KaK CPEJICTBA B3aUMOACHCTBUS MEKIY
JIOJIbMU U TTO3HAHUS MUPA;

- OCO3HAHME [IEHHOCTU HAyYHOH ACSATEIHHOCTH,
TOTOBHOCTb OCYIIECTBIISITH IPOEKTHYIO U
MCCJIEI0BATENBCKYIO ICSITENIbHOCTh UHIUBUIYATHHO
U B TPYIIIE;

OBianeHue yHHBEPCAJIbHbIMH YUeOHBIMH
NMO3HABATEJLHBIMU /Il CTBUAMM:

B) padora ¢ nndopmanueii:

- BIIQJICTh HaBBIKAMU TIOy4eHUsI HHPOPMAIUHU U3
HMCTOYHHKOB Pa3HbIX TUIIOB, CAMOCTOSITEIbHO
OCYLIECTBIISAITh MMOUCK, aHAJN3, CUCTEMATU3AIUIO U
WHTEPIpETaIHio HHHOPMAITUU PA3TUYHBIX BUIOB U
dbopM TpeCcTaBIeHUS;

- CO3/1aBaTh TEKCTHI B PA3JIMYHBIX (popMaTax c
y4eTOM Ha3HaueHus: HHPOPMAIUU U 11eTIeBOM
ayJIMTOpUH, BBIOUpPas ONTUMAIILHYIO POpMY
MPEACTABICHUS U BU3YAIU3alINH;

- OIIEHUBATh JIOCTOBEPHOCTD, JIETUTUMHOCTD
uH(pOpMaIIUH, €€ COOTBETCTBUE TPABOBHIM H
MOPJIbHO-ITUYECKUM HOPMaM;

- ACIIOJIb30BaTh Cpe/icTBA HH(POPMAIMOHHBIX U
KOMMYHUKAITMOHHBIX TEXHOJIOTUHN B PEIICHUH
KOTHUTUBHBIX, KOMMYHHKATUBHBIX U
OpraHM3aIMOHHBIX 33/]1a4 ¢ COOII0ICHUEM
TpeOOBaHUI SPrOHOMHKY, TEXHUKH OE€30MMAaCHOCTH,
TUTHUEHBI, pecypcocOepexeH s, IPaBOBBIX U

-cpopMHUPOBATH YMEHUS YUUTHIBATH TPAHUIIBI
MPUMEHEHUS U3yYEHHBIX (PU3NYECKUX MOJCIICH:
MaTepHuaibHas TOUKa, MHepIUaIbHasl CUCTEMa
OTCYETa, UACATbHBIN r'a3; MOJICIIU CTPOCHHUS T'a30B,
JKUJIKOCTEN U TBEPJBIX TEJ, TOYEUHBIN
SJIEKTPUYECKUM 3apsl, iAepHas MOJIeNIb aTOMa,
HYKJIOHHAsI MOJI€JIb aTOMHOTO Siipa NP PEIIeHUN
bu3HYeCcKUX 3a/1a4,

- chopMHpOBaTH COOCTBEHHYIO TIO3HUIIHIO TIO
OTHOIIEHHUIO K (PU3HYECKON HHPOPMALIHH,
MOJIy4aeMOU U3 Pa3HbIX HCTOYHUKOB, YMETh
HCITOJIB30BaTh IU(DPOBBIC TEXHOIOTUH IS
MOMCKA, CTPYKTYPUPOBAHUS, HHTEPIPETALNU U
pe/ICTaBICHUs Y4eOHOM U HAyYHO-TTOMYJISIPHOM
uH(GOPMAIIUH; PA3BUTh YMEHUS KPUTHUECKOTO
aHaJIM3a Moy4aeMoil uHpopMaIuu



OK 06. PaboraThb B KOJINIEKTUBE U
KoMaH 1€, 3 (HEKTUBHO 00IIATHCS C
KOJIJIETaMH, PYKOBOJICTBOM,
OTPeOUTENSAMHU.

STHUYECKHX HOPM, HOPM HH(OPMALIMOHHON
0e30IacHOCTH;

- BJIaJICTh HABBIKAMH PACIIO3HABAHHMS U 3AIIUTHI
uHpopmaruu, nHOOPMAITMOHHONW 0€301TaCHOCTH
JTUYIHOCTH

- TOTOBHOCTb K CaMOPa3BUTHUIO, CAMOCTOSTEIIbHOCTH
Y CaMOOIIPEIEIICHHIO;

-OBJIa/ICHNE HaBbIKaMH y4eOHO-HCCIIE10BaTENbCKOM,
MIPOEKTHOMN M COLMATIbHOM ESITEIbHOCTH;
OBiaseHue yHHBepCaJIbHbIMH
KOMMYHHKATHUBHBIMH /IeHiCTBUSIMH:

0) coBMecTHasl 1eSITeJIbHOCTD.

- IOHUMATh U UCTIOJIb30BATH IPEUMYIIIECTBA
KOMaHJHOU ¥ UHJIMBUyaJIbHOU paboThI;

- IPUHUMATH LIEJIM COBMECTHOM JESATEIBHOCTH,
OpraHN30BBIBATh U KOOPAVMHUPOBATH JIEHCTBHUS 110 €€
JIOCTH>KEHHIO: COCTaBJIATH IJIaH IEUCTBUM,
pacupenensaTb poJid ¢ y4e€TOM MHEHHH YYaCTHUKOB
00CyX/1aTh pe3yJIbTaTbl COBMECTHOH padoThI;

- KOOPJIMHUPOBATH U BBINOJIHATH PabOTy B yCIOBHSIX
peabHOTO, BUPTYabHOTO 1 KOMOMHUPOBAHHOTO
B3aUMOJCHCTBUS;

- OCYILIECTBJIATH [IO3UTUBHOE CTPATETUYECKOE
MTOBEJICHUE B PA3JINYHBIX CUTYaLHsIX, TPOSIBIATh
TBOPUYECTBO U BOOOpakeHUE, ObITh MHUIIMATUBHBIM
OBiaieHHe YHHBEPCAJIbHBIMH PEryJIsiTHBHBIMU
NeHCTBUAMM:

') MPUHSATHE Ce0sl U APYTUX JIIO/Aeii:

- IPUHUMATh MOTHUBBI U aPTYMEHTHI JIPYTUX JIIOAEH
IIPU aHAJIN3€E PE3YJIbTATOB AEATEIbHOCTH;

- PYU3HAaBaTh CBOE MPABO U MPABO APYTUX JIOJIEH Ha
OIIINOKH;

- OBJIAACTb YMCHUSIMU paGOTaTB B I'pYIIIIC C
BBIMIOJTHEHHEM Pa3IMYHbIX COLIMAIbHBIX POJIEH,
IUTAHUPOBATh pabOTy IPYyIMIIbl, PALlHOHAIBLHO
pacrpeaensiTh AeSITeNbHOCTh B HECTaHAAPTHBIX
CUTyalusX, aACKBATHO OUCHHUBATH BKJIAJ KaXXA0I0
U3 YUACTHUKOB TPYIIIBI B pEIICHHUE
paccMaTpuBaeMoi POOIIEMBI
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OK 08. CaMOCTOATENBHO ONPEAETATh
3a/1aun Mpo(ecCuoHAIBHOTO U
JMYHOCTHOTO PAa3BUTHS, 3aHUMATHCS
caMo00pa3oBaHHEM, OCO3HAHHO
TUTAHUPOBATH MOBBIIIICHUE
KBaJTM(pUKAITIH

- pa3BUBATh CIIOCOOHOCTH TOHUMAThH MUD C
MO3UIMHU JIPYTrOro YeI0BeKa

B o01acTH 3cTeTHYECKOI0 BOCIIUTAHUS

- 3CTETUYECKOE OTHOLICHHUE K MUPY, BKJIHOYas
ACTETUKY ObITa, HAYYHOI'O U TEXHUICCKOTO
TBOPYECTBA, CIIOPTA, TPYAa M OOIIECTBEHHBIX
OTHOIIICHUI;

- CIMIOCOOHOCTH BOCIIPUHUMATD Pa3JIMYHbIC BUIbI

HCKYCCTBA, Tpaaullu U TBOPUYCCTBO CBOCTO U APYTUX

HapOJIOB, OIYIIATh YMOIMOHAIBHOE BO3/ICHCTBUE
UCKYCCTBA,

- YOKJICHHOCTh B 3HAYMMOCTH JIJISl INYHOCTH U
o0mIecTBa OTEYECTBEHHOTO 1 MEPOBOTO MCKYCCTBA,
THUYECKHUX KYJIBTYPHBIX TPAJUIIUI U HAPOIHOTO
TBOPYECTBA;

- TOTOBHOCTH K CAMOBBIP@YKEHHUIO B Pa3HBIX BHUJIAX
HCKYCCTBA, CTPEMJICHUC MTPOABJIATE KA4YECTBa
TBOPUYECKOH INYHOCTH;

Ogi1ajieHHe YHUBEPCAJIbLHBIMHU
KOMMYHHUKATUBHBIMH J1efiCTBUSIMH:

a) o01eHue:

- OCYIIECTBIIATh KOMMYHHKAIIUU BO BCeX cepax
JKW3HHU,

- pacmo3HaBaTh HeBepOabHbIE CPeICTBA OOIICHMS,
IIOHHUMAaTh 3HAYCHHUEC COIMAJIbHBIX 3HAKOB,
pacmo3HaBaTh MPEAMOCHUTKA KOH(IMKTHBIX
CUTYallui U CMsTr4aTh KOH(IUKTHI;

- pa3BEpPHYTO U JIOTUYHO U3JIaraTh CBOI TOUKY
3pEHHUS C UCTIOIb30BAHUEM S3bIKOBBIX CPEACTB

- chopMHpOBaTh YMEHHS paclo3HABATh
busndeckue sABIeHU (ITPOLECChl) K OOBSICHATD UX
HAa OCHOBE M3yYEHHBIX 3aKOHOB: PABHOMEPHOE U
PaBHOYCKOPEHHOE MPSIMOJIMHEHHOE TBUKCHUE,
cBOOOHOE NAJICHUE TEJI, ABHKEHHUE 10
OKPY>KHOCTH, HHEPIIUS, B3aUMOJICHCTBUE TE,
KoJie0aTeIbHOE IBIDKEHUE, PE30HAHC, BOJIHOBOEC
nBuxkeHue; nupdysus, OpoyHOBCKOE TBUKEHHE,
CTPOCHHE KUIKOCTCH U TBEPJBIX TEJ, HK3MECHEHHE
o0beMa TeJ1 IpHu HarpeBaHUM (OXJIAXKICHUH ),
TEIUIOBOE PAaBHOBECHE, NCIIAPCHHE, KOHICHCAIINS,
IUIaBJICHHUE, KPUCTAIUTH3AIINS, KATICHHUE,
BJIQXKHOCTH BO3/IyXa, CBSI3b CPEIHEH
KMHETUYECKOW YHEPTUH TETJIOBOTO ABUKCHHUS
MOJIEKYJI C a0COTFOTHOW TEMIIEPaTypO,
MOBBIIIICHHE JABJICHUSI Ta3a IPU €ro HarpEeBaHUU B
3aKPBITOM COCY/IE, CBS3b MK MTapaMeTpaMu
COCTOSTHUS Ta3a B U30IPOLIECCaX; AIEKTPHU3AIIH
TEJ, B3aMMO/ICHCTBHE 3apsI0B, HATPEBAHUE
MIPOBOJIHMKA C TOKOM, B3aMO/ICHCTBHE MarHUTOB,
AIEKTPOMArHUTHAS WHAYKIIHS, JCHCTBHE
MarHUTHOTO TOJISI Ha TPOBOJAHHK C TOKOM H
JBYKYTITUICS 3apsi]l, SJIEKTPOMAarHUTHBIE
KoJIeOaHUs ¥ BOJHBI, IPSIMOTMHEHHOE
pacnpocTpaHeHUe CBETa, OTPAKCHHE,
npenomiieHue, uHTepdepeHius, mdpakuus u
MOJIAPU3AIUS CBETA, TUCTICPCHUS CBETA;
dorornekrpudeckuii 3pdexT, cBeToBOE NaBICHHE,
BO3HUKHOBEHHE JINTHEHYIATOTO CIIEKTPa aToMa
BOJIOPOIa, €CTECTBEHHAS M UCKYCCTBEHHAS
pPalnOaKTHBHOCTH
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OK 11. CobOnronath a€10BOM 3TUKET,
KYJIbTYPY U IICUXOJOTUYECKUE OCHOBBI
OOIICHHMSI, HOPMBI U TTPaBHUIIa
MMOBEICHHS.

IIK 1.3.
IIK 2.4.
IIK 4.5.

B 00/1acTH 3CTEeTHYECKOI0 BOCIUTAHUS:

- 3CTETUYECKOE OTHOIIEHUE K MUPY, BKIIIOUYAs
ACTETUKY HAyYHOT'O TBOPUYECTBA, IPUCYIIETO
¢du3nveckoil Hayke;

- CIIOCOOHOCTH BOCIIPUHUMATh Pa3InYHbIC BUbI

HCKYCCTBA, TpaAUuLIU 1 TBOPUYCCTBO CBOCTO U APYTUX

HApOJIOB, OIYIIATh IMOIMOHAILHOE BO3/ICHCTBHE
HCKYCCTBA,

- Y6G)KIIGHHOCTI) B 3BHAYMMOCTHU IJIA JIUYHOCTHU U
o0mIecTBa OTEYECTBEHHOTO M MHPOBOTO MCKYCCTBA,
THUYECKUX KYJIBTYPHBIX TPAJAULIMI U HAPOJAHOTO
TBOPYECTBA,;

- FOTOBHOCTH K CAMOBBIPKCHHIO B Pa3HBIX BHJIaX
UCKYCCTBA, CTPEMJICHUE TPOSIBIISATH KA4eCTBA
TBOPYECKOH JINYHOCTH;

OgiaieHne YHUBEPCAILHBIMHU
KOMMYHHUKATHBHBIMU /Il CTBUSIMH:

a) o0IIeHue:

- OCYIIECTBIIATh KOMMYHHKAIIUU BO BCeX cepax
JKU3HU,

- pacmo3HaBaTh HeBepOalbHbIE CpeICcTBA OOIIEHMS,
MMOHUMAaTh 3HAYCHUE COIUATILHBIX 3HAKOB,
pacmo3HaBaTh MPEMOCHUTKH KOH(MIMKTHBIX
CI/ITyaHI/II\/’I n CMATYaATh KOH(i)J'II/IKTBI;

- pa3BEepHYTO U JJOTUYHO M3JIaraTh CBOIO TOUKY
3pCHI/I$I C UCITOJIB30BAHUEM SA3BIKOBBIX CpC}ICTB

- YMETh Pacro3HaBaTh (PU3HUECKUE SIBICHHSI
(iporiecchl) U OOBSICHATH UX HA OCHOBE
W3YUEHHBIX 3aKOHOB: PAaBHOMEPHOE U
PaBHOYCKOPEHHOE MPSIMOJIMHEHHOE JIBUXKCHUE,
CBOOOIHOE MAJICHUE T, IBUKCHHE 110
OKPYXXHOCTH, UHEPIIUS, B3aUMOJICHCTBHE TEll,
Kosie0arenbHOe TBUKEHUE, PE30HAHC, BOJTHOBOE
nBkenue; muddysus, OpoyHOBCKOE TBHKEHHUE,
CTPOCHUE KUJKOCTCH U TBEPIBIX TEJ, HI3MCHCHHE
oObeMa TeJ Mpy HarpeBaHUU (OXJIAXKICHUN ),
TETUIOBOE paBHOBECHE, HCIIAPEHUE, KOHICHC AL,
IUIaBJICHUE, KPUCTAIIM3AIINS, KUTICHHUE,
BIIAXHOCTB BO3/yXa, CBSI3b CpeIHEH
KUHETHYECKON SHEPTUH TEIUIOBOTO JIBUKCHUS
MOJIEKYJ C a0COIFOTHOM TeMITepaTypoH,
TIOBBIIIICHHUE JABJICHHS Ta3a IPH €r0 HarPEBaHUH B
3aKPBITOM COCY/IE, CBSI3b MEXKTY ITapaMeTpaMu
COCTOSIHHS Ta3a B U30MPOIIECCax; dICKTPHU3AIHS
TEJ, B3aMMOJICHCTBHE 3apsI0B, HarpeBaHUE
MPOBOJIHUKA C TOKOM, B3aUMOJICHCTBUE MarHUTOB,
AJIEKTPOMArHUTHASI HHYKITHS, ICHCTBHE
MarHUTHOTO TOJIS HA MPOBOAHHUK C TOKOM H
TBUKYIITUICS 3apsil, SICKTPOMArHUTHBIC
KoJIeOaHUs U BOJTHBI, IPSIMOJIMHEHHOE
pacrpocTpaHEeHHUE CBETa, OTPaKECHHE,
npenoMieHue, nHTepepeHIus, TudpaKius u
MOJIIPU3AITUs CBETA, TUCTICPCHUS CBETA;
doroanekTprueckuii 3(h(HeKT, CBeToBOE AaBlICHUE,
BO3HUKHOBEHUE JINHEHYIATOTO CIIEKTpa aToMa
BOJIOPO/IA, €CTECTBEHHAS U UCKYCCTBEHHAS
PaMOAaKTHUBHOCTh

HpI/IMCHHTL I'€OAC3NICCKOC O60py110BaHI/IC 1 TCXHOJIOTHUH.

ObecneunBaTh 0€30MaCHOE BEACHNUE ChEMOYHBIX PadoT.

[TpoBOIUTH HHCTPYKTAXHU U 00ECTIeuuBaTh 0€30MacHOE BeIEHUE TOPHBIX PadoT.
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2. CTpykTypa u coaep:kaHue 0011e00pa30BaTeIbLHON 1M CIUNINHBI

2.1 O0beM TUCHUILINHBI U BUABI Y4e0HOIi padoThI

Bupa yueonoii O0BeM B
padoThbI yacax
O0bem 00pa3oBaTeIbHOI TPOrPaMMBbI 180
AUCHUTLINHBI

1. OcHOoBHOE coIep:KaHue 80
BT. U.:
TEOPETUIECKOE O0yUeHUE 58
1abopaTOpPHBIE 3aHATHS 10
KOHTPOJIbHBIE pa0OThI 12
2. IIpodeccnoHaIBLHO-OPHEHTHPOBAHHOE 88
cojJep:KaHue
BT. U..
TEopeTHYecKoe 00yyeHne 64
n1a0opaTOpHbIE 3aHATHS 24
IIpomexyTouyHas aTTecTanus (IK3aMeH) 12




2.2. TemaTH4yecKHii IJIaH U cOlepPKaHHe TUCHHILUTHHBI « DU3HKA)

HaumenoBanmue Conep:xxanue yueOHOTro MaTepuaJia, JJadopaTopHble U MPaAKTHYECKHE dopmMupyembie
pa3/iesioB U TeM padoThl, THAUBUAYAJbHBINA MPOEKT (eciu npedycmMompeHvl) ?Ig:(fr o0mue u
npogdeccuoHaIbHbIE
KOMIIETCHIMHU
1 2 3 4
BBenenue. Coaep:xxanue yueOHOT0 MaTepuaJia: 2 OK 05
®usnka u MeToAbl | Ou3uka — QyHIaMeHTa bHAS HayKa O MpUpoje. EcTecTBeHHO-HAYYHBINH METO/I TO3HAHUS,
HAY4YHOI'0 MO3HAHMSA | er0 BO3MOKHOCTM U TPAaHULIBI NMPUMEHMMOCTH. OKCIEPUMEHT U TEOpHsl B IPOLIECCE
MO3HaHUS MpHupoabl. MonenupoBanue (U3HUYECKUX SIBICHUA U mporeccoB. Poip)
SKCHEpPUMEHTa M TEOPUM B IMpoLEcce IMO3HaHWS Mpupoibl. Dusznueckas BeIUUYUHA.
Ousnyeckue 3aKOHBL. ['paHHIBI NPUMEHUMOCTH (U3NYECKUX 3aKOHOB M TEOPHUH.
[Mpunmun  cootBercTBust. llonsitHe o ¢usnyeckoit kaptumHe Mwupa. [lorpemmHocty
U3MEpEHUI (U3NYCCKUX BEIUYHH. 3HaueHue guzuku npu oceoenuu npogheccuii CII0
u cneyuanvnocmen CIIO
Pa3nen 1. Mexanuka 12(4/-) OK 04
Tema 1.1 Copepxanue y4eOHOro MmarepuaJia: 2 OK 05
OcHoBBI KHHEMATHKH| MexaHH4yeckoe [BIKCHHE W ero Buabl. MarepuanbHas Touka. CKaasphble U OK 06
eéekmopuvle usuueckue eenuuunvl. OTHOCUTEIBHOCTb MEXAHUYECKOIO JIBUYKEHUS. OK 08
Cucrema orcuera. Ilpuniun otHocutensHocTH [amunes. CrnocoObl  onmucaHusd OK 11
newxeHus. Tpaekropus. IIyte. I[lepememenue. PaBHOMEpHOE IPAMOIIMHENHOE IBUKECHUE. TIK 1.3
CkopocTb. YpaBHEHHE [BWKEHUS. MrHOBEHHass M CpENHSAs CKOPOCTH. YCKOpEHHE. T[IK 2.4
[TpsimonuHeHOE ABM)KEHUE C TIOCTOSHHBIM YCKOpPEHHEM. JIBHJKEHHE C TOCTOSHHBIM| K 4.5
YCKOpEeHHeM CcBOOOJHOro majaeHus. PaBHOMepHOE MIBM)KEHHE TOYKU I10 OKPY>KHOCTH,
yrioBasi ckopocTh. LlenTpocTpemutensHoe yckopenue. Knnemarnka abcostoTHO TBEPIOTO
Tena
Tema 1.2 Coaep:xxaHue yueOHOT0 MaTepuaJia: 4
OcHOBBI ITMHAMHKH OcHoBHas 3amadya guHamMuku. Cuima. Macca. 3akonbl MexaHukn Hprotona. Cuibsl B
npupoje. Cuia TSKECTH U CHJIa BCEMUPHOTO TSATOTEHHsI. 3aKOH BCEMUPHOTO TSATOTEHUS.
IlepBasg kocMHuueckasi CKOpOCTh. JIBHKeHHE IaHeT U MajiblX Teld COJHEYHOW CHCTEMBI.
Bec.
Hesecomocts. Cuitbl ynpyroctu. Cunst mpenus
Tema 1.3 Coaep:xaHue yueOHOT0 MaTepuaJia: 4
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3aKkoHBbI CoOXpaHEeHUst
BMCXaHHKE

WNmnynec tena. Umnynbsc cumbl. 3aKOH COXpaHEHMsI UMIyJbca. PeakTHBHOE IBUKEHHE.
Mexanuueckas paboma u mouwgpocmo. Kunemuueckaa suepeusn. Ilomenyuanvnas
IHepeuA. 3aKOH COXPAHEHUA MeXAHU4eCcKoll IHepeuu. PaboTa CUIBI TSHKECTH U CHUIIBI
ynpyroctu. Koncepsarusnsie cunbl. Ilpumenenue 3akonoé coxpanenus.Vicnonb3opanue
3aKOHOB MEXaHWKH Uil OOBSCHEHMS JBIWKCHHUS HEOCCHBIX Tel M IS Pa3BUTHS
KOCMHYECKMX MCCIIEOBAaHUN, TIPAHMIBI IPUMEHUMOCTH KJIACCUYECKOM MEXAHUKHU.
Ilpakmuueckoe npumenenue @uzuueckux 3HAHUN 6 NOECEOHEEHOU MHCUZHU O
UCNOJIb308AHUS NPOCHILIX MEXAHUZMOB, UHCIPYMEHM 08, MPAHCHOPMHBIX CPEOCME

Pewenue 3a0au c npogeccuonanbHoil HanpasiIeHHOCmvo no pazdeiy «Mexanuka) 2
Pa3nen 2. MoJiexyisipHas GU3UKa U TEPMOTMHAMHUKA 34 OK 04
(12/4) OK 05
Tema 2.1 Conep:xkanue y4eOHOro MaTepHaJia: 6 OK 06
OcHOBBI OcHOBHbIE TIOJIOKEHUS MOJIEKYISIPHO-KUHETHYEeCKOW Teopun. Pasmepbl 1 Macca MOJIEKYI OK 08
MOJIEKYJISIPHO u atoMoB. bpoyHoBckoe aBmkeHue. Cuilbl M JHEPrHs  MEXKMOJIEKYISIPHOTO I%I{( 11 g
- KHHeTHYeCKOM B3aumoieiicTBus. CTpoeHue razoo0pas3HbIX, KUIAKUX M TBEPIbIX Tel. MmeanbHbld ras. K 2: 4
TeOpUH Hapnenue rasa. OCHOBHOE YpaBHEHUE MOJIEKYISPHO-KHHETUUECKOW TEOPHM Ta30B. K 4.5
Temmnepatypa u ee u3mepeHue. AGCONIOTHBIM HYJIb TeMIepaTypbl. TepMoanHAMHUECKast
mKana Temreparypel. Temmeparypa 3Be3n. CKOpPOCTH JBIKEHHS MOJIEKYI W HUX
U3MepeHue. Ypaenenue cocmoanus uodeanvnozo z2aza. V3omporecchl M UX TpapuKH.
TI'azoevie 3axkonvl. Monapnas 2azoean nocmoanHas
Pewenue 3a0au ¢ npogheccuonanvrnoii HanpasIeHHOCMbIO 2
JlabopaTopHble 3aHATHS: 2
Jlabopamopnas paboma Nel. VI3ydeHue 0JHOTO M3 M30IPOLIECCOB
Tema 2.2 Copepxxanue y4eOHOro MarepuaJia: 6
OcHOBBI BHyTpeHHsIT 2HEprusi cucTeMbl. BHYTpEHHsISI SHEprusi WjaeanbHOTO ra3a. Padoma u
TEPMOIAMHAMUKH | menioma Kak ¢popmut nepedauu snepeuu. Tennoemxocms. Yoenvnas mennoemkocms.
KonuvectBo TennoTel. Ypasnenue mennogozo 6ananca. lleppoeHauano TepMOIMHAMUKH.
AnuabaTHblil mpouiecc. Bropoe Hayano tepmonunamuku. Ipunyun deiicmeus meniogoi
mawmunvt. Tennoevie oeucamenu. KII/[ mennosozo oeuzamens. Xo100unvHole
mawiunbl. OXpaHa IpUPOBI
Pewienue 3a0au c npogpeccuonanvHoll HANPAGIEHHOCHBIO 2
Copeprxxanue y4eOHOro MarepuaJia: 8
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Tema 2.3
ArperatHbie
COCTOSIHMSI BellecTBa
u pazoBbie
nepexo/bl

Ucnapenne u konjeHcauusi. HacblllleHHBIM map W €ro CBOHCTBA. AOconwmuas u
OMHOCUMENbHAA 81AHCHOCHb 6030yXxa. [TprOOpHI 17151 onpeeNIeHHs BIaXKHOCTH BO3TyXa.
Touka pocsl. Kunenue. 3aBucumMocTh TeMrepaTypsl KUIeHUs oT AaBiieHus. Kpurnueckoe
cocrosgHue BewiectBa. [Ilepezpemwiit nap wu e20 ucCnonb306aHue 6 MEXHUKE.
XapakTepucTuKa XKUIKOIO COCTOSIHUS BemecTBa. [IOBEpXHOCTHBIN CHOW KHMJIKOCTH.
OHeprus NOBEPXHOCTHOro ciod. bmmxuuil nopsaok. Iloséepxnocmmuoe namsdicenue.
Cmauueanue. Henenusa na zpanuye Hcuokocmu ¢ meepovim menom. KanuisipHble
SBIICHUS. XapaKTepUCTUKA TBEPAOT0 COCTOSAHUA BemecTBa. Kpucrannuyeckue u aMmopdHbIe
Tena. YIpyrue cBoiicTBa TBepAbIX Tell. 3akoH I 'yka. Mexannuyeckue cBONCTBa TBEPbIX TEII.
[Tnactuyeckas (ocratounasi) nedhopmauus. Tennoeoe pacuiupenue meepovix men u
acuokocmei. Korapdpuyuenm nuneitnoco pacwupenusn. Korgpgpuyuenm o06vémnozo
pacuwiupenusa. Yuem pacuwupenus 6 mexuuke. Ilnaenenue. Yoenonaa mennoma
nnaenenun. Kpucranuzauus. Ilpakmuueckoe npumenenue é no6CeOHEEHOU HCUIHU
Quzuueckux 3HAHUIL 0 CEOIICMBAX 2308, HCUOKOCHEN U MEEPObIX mell

\Pewienue 3a0au c npogheccuonanbHoil HanpPagIeHHOCMbI0

JlabopaTopHbIe 3aHATHSA:

Vlabopamopnas paboma Ne2 Onpeodenenue 61ax3cHocmu 6030yxa.
Vlabopamopnas padoma Ne3 Onpedenenue koIgpgpuyuenma noeepxHocmmnozo
HAMANCEHUA HCUOKOCHU

KonTpoabnas padora Nel «MonekynspHas GU3nUKa U TEPMOJAUHAMUKA

Paznes 3. DiekTpoamHaMuKa

74 (34/18)

Tema 3.1
DJIeKTPpUYECKOoe 1oJIe

Conep:xaHue yueOHOT0 MaTepuasa:

Inekmpuueckue 3apaovl. INEMEHTAPHBIN SIEKTPUUYECKUN 3apsll. 3aKOH COXpaHeHus
3apada. 3akon Kynona. DnexTpuueckas IOCTOSIHHas.  OJEKTPUUYECKOE  MOJeE.
HampspkeHHOCTH 2nekTprueckoro nodst. [lpunnun cyneprnosunuu noneid. IIposoonuxu 6
anekmpuueckom none. Jluinekmpuku 6 Inekmpuueckom noae. Ilonapuszayus
ousnekmpukoe. Pabora cun osaexTpoctatuueckoro monsa. I[lorenuuan. Paznocmo
nomenyuanos. Ceazp Mmedxncoy HANPANCEHHOCMBIO U PA3ZHOCHIbIO NOMEHUUAN06
INEKMPUUECKo20 nons. dnexkmpoemkocmes. Eounuyvr  nekmpoemkocmu.
Konoencamopur. Coedunenue Konoencamopos é odamapero. IHepzus 3apAHCeHHO20)
KoHnOeHcamopa. DHEPTus 3JeKTpUIecKoro nous. Ilpumenenue konoencamopos

10

OK 04
OK 05
OK 06
OK 08
OK 11
IIK 1.3
[1K 2.4
I1K 4.5
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Pewenue 3a0au ¢ npogheccuonanvnoli HanPasIEeHHOCMbIO

JlaGopaTopHble 3aHATHSA:
Jlabopamopuasa paboma Ned. Onpedenenue IneKmpudeckoii eMKoOCHmuU KOHOEHCAmopos

Tema 3.2
3aKOHDBI MOCTOAHHOIO
TOKA

Conep:kanue y4eOHOT0 MaTepuaJia:

VYcnoBusi, HEOOX0UMBIE JJ1s1 BO3HUKHOBEHUS U MOJIJIEPKaHUS JJIEKTpHUUecKkoro Toka. Cuia
TOKA U TUIOTHOCTh TOKa. 3akon Oma 011s yuacmka yenu. 3a6UcUMoCmy 3J1eKmpuiecKo2o
CONpOMUGNEHUs Om Mamepuana, OAUHbI U RNIOWAOU NONEPEYHO20 CeHeHUs
npoBOOHUKA. 3A8UCUMOCHb IIEKMPUUECKO20 CONPOMUBTIEHUA HPOBOOHUKOS Om
memnepamypbl. Temnepamypnulii KoIhpuyuenm COnpomueenHus.
Csepxnpoeooumocme. Paboma u mownocms nocmosannozo moka. Tennogoe oeiicmeue
moka. 3akon /Dcoyna—J/lenya. Inekmpoosudrxcywian cuna ucmo4HuKa mokd. 3aKou
Oma ona nonnoit yenu. Inekmpuueckue yenu. Ilapannenvrnoe u nocinedosamenvroe
coeounenue npoeooHuxos. 3axkonuvl Kupxzoga ona yzna. Coedunenue ucmouyHukos
INeKmpuuecKoil Inepzuu 6 bamapero

10

Pewenue 3aoau c l’lpO¢£’CCll0HtlJle0ﬁ HanpaeieHHOCMmMbIo

JlabopaTopHble 3aHATHS:
Jlabopamopuasa paboma Ne5 Onpeoenenue yoenbnozo conpomugsieHus npo6oOOHUKA.

Jlabopamopnas pavoma Neb6 Onpeodenenue mepmuueckozo Koygpgpuyuenma
CONPOMUBIEHUA MEOU.

Jlabopamopuaa paboma Ne7 Hsmepenue 3/[C u énympennezo conpomuéneHus
UCMOYHUKA MOKA.

Jlabopamopnas pavoma Ne8 H3zyuenue 3aKoH08 NoC1e006amenbH020 U NAPAIL1enbHO20
coeouHenuii nPo6OOHUKOB.

Jlabopamopuasa paooma Ne9 Hccnedosanue 3a6ucumocmu MOWHOCHMU 1AMAbL
HAKAIUGAHUA OM HARPANCEHUA HA €€ 3AXHCUMAX.
Jlabopamopnas paboma Nel0 Onpeoenenue KIIJ[ 3nekmponniumxu

NN DNDDNDDNDDN

Kontpoabnas padora Ne2 «2nekrpuueckoe nosie. 3aKOHbI TOCTOSITHHOTO TOKay

Conep:xaHue yueOHOTro MaTepuasa:
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Tema 3.3
DJIeKTPpHYeCKH i
TOK BPAa3JIMYHBIX
cpenax

DJEeKTPUUECKU TOK B METAJLIaX, B JICKTPOJIUTAX, ra3ax, B BAKyyMe. Dnekmponus. 3aKou
anekmpoauza Dapaden. Inekmpoxumuueckuil IKeuganenm. Buowt cazoevix paspaoos.
TepmoanektponHas smuccusi. Ilnasma. Inekmpuueckuii mox 6 noaynpoeoOHUKAX.
CoOcTBeHHass W mpuUMecHass  mpoBoauMocTH. P-n mepexon.  Ilpumenenue
noaynpoeoonukos. Ilonynposoonukoswie npudopul

Pewienue 3a0au c npogpeccuonanbHoll HANPAGIEHHOCHBIO

JlaGopaTopHble 3aHATHSA:
Jlabopamopnas pavoma Nell Onpedenenue IneKmpoxumuuecko2o IK6UANEHMA Meou

Tema 3.4

Conep:xanue yueOHOTo MaTepuaJia:

MarbuuTHoe 1moJie

Bekrop umHAyKuuMuM MarHutHOro mnois. HampspkeHHOCT, MarHuTHOro mnoss. Jleicrsue
MAarHuTHOTO MOJsi Ha MPSIMOJIMHEMHBIA NMPOBOJHUK C TOKOM. B3anmojnelcTBHE TOKOB.
Cuna Amnepa. Ilpumenenue cunvt Amnepa. MaruutHeli 1oTOK. PabGoTta 1o
MEePEMELIEHUIO TPOBOJHUKA C TOKOM B MarHUTHOM IoJie. J[eficTBMe MarHUTHOIO MOJIs Ha
newxkymmiicss 3apsa. Cuna Jlopenya. Ilpumenenue cunvt Jlopenya. OnpeneneHue
yAEIBHOrO 3apsna. Maznummusie ceoiicmea éeuwjecmeéa. Maznumnaa npoHuyaemocme.
ConHeuHast akTUBHOCTD U €€ BIMsAHUE Ha 3eMiIt0. MarHuTHble OypH

Pewenue 3a0au c npogpeccuonanvhoii HanpasiIeHHOCMbIo

Tema 3.5
DJIEKTPOMATHUT
Hasi HHIYKIHSA

Conep:xaHue y4eGHOT0 MaTepuaJa:

Aenenue nexkmpomaznumnoii unoykyuu. IIpasuno Jlenna. 3akoH 3JIEKTPOMarHUTHOU
UHAYKUMH. Buxpegeoe 3nekmpuueckoe none. OJIC HHIYKIMM B JBIKYLIUXCA
npoBoAHUKax. Henenue camoundykyuu. Huoykmusenocmov. Inepzua MAaZHUMHOZ20
nona moka.

B3auMoCBsI3b DJIEKTPUYECKUX U MATHUTHBIX MOJIEH. DIEKTPOMArHuTHOE 110JIe

Pewienue 3a0au c npogpeccuonanvHoil HANPAeIEHHOCHbIO

JlaGopaTopHble 3aHATHSA:

Jlabopamopnaa paboma Nel2 H3yuenue saenenusn IneKmpoMacHUMHOU UHOYKYUU

2

Kontpoabnas padora Ne3 «MarautHoe nose. DIeKTpOMarHUTHasE MHIYKIUS»

2

Pa3gen 4. Kosie0anus v BOJIHBI

20 (812)

\ Conep:xkaHue yueOHOTro MaTepuasa:

4

OK 04




Tema 4.1
MexaHnnueckue
KO0JIeOaHUS H
BOJIHBI

KonebarenbHoe nBuxkeHue. ['apmonmdeckue konebanus. CBOOOAHBIE MEXaHUYECKHE
konebanus. [lpeBpamieHue »HeEpruM npu KojedarenbHOM JABIKEHHH. (CBOOOIHBIC
3aTyxarolue MeXaHHYeckue KonebaHus. Marematuueckuid MasTHUK. [IpyXKUHHBIN
MasiTHUK. BbIHYyX/1eHHbIE MeXaHUUeCKHe Kojebanus. Pe3onanc.

[Tonepeunble W NOPOJOIbHBIE BOJHBL. XapaKTEPUCTUKU BOJHBL. 3BYKOBBIE BOJIHBI.
VYbpTpa3ByK v €ro NpUMEHEHUE

Tema 4.2
DJIeKTPOMATrHUTH
bpIeKOJICOAHNA T
BOJIHBI

Conep:xanue yueOHOT0 MaTepuaJia:

CBoOo/iHBIE 37EKTpOMAarHuTHeIe Kosebanus. [IpeBpalieHue sHepruu B KojeOaTeIbHOM
koHType. Popmyna TomcoHa. 3aryxaromue 3J1eKTpOMarHuTHele KojeOaHus. I'eHepaTtop
HE3aTyXaIoIMX 3JEKTPOMAarHUTHBIX  KojieOaHU. BbIHYXIE€HHBIE 3JIEKTPUUYECKUE
konebanus. Ilepemennviii mox. I'enepamop nepemennozo moka. Emkocmnoe u
UHOYKMUGHOE CORPOMUBICHUA NEPEMEHH020 MOKA. AKmugHoe conpomueénenue. 3aKoH
Oma 0na 31eKmpuueckoii yenu nepemeHHo0 moka. Paboma u mownocmo
nepemenno2o moka. Pezonanc ¢ snexmpuueckou wenu. Tpancpopmamopwvl. Toku
evicokoii uacmomul. Ilonyuenue, nepedaua u pacnpedenenue 3INEKMPOIHEPIUU.
DNEeKTPOMarHuTHOE M0JIe KaK OCOObIM BMJI MaTe€pHH. OJIEKTPOMArHUTHBIE BOJIHBIL.
CaoiicTBa 3JE€KTpOMAarHUTHBIX BOJIH. BuOparop ['epua. OTKpbITHI KOJI€OATENbHBIM
koHtyp. W3zo6perenne pamno A.C. IlonoBeiMm. Ilonsitue o pamuocsszu. [lpuHnummn
paauocsssu. [IpumeHeHne AMeKTpOMarHuTHEIX BOJTH

10

OK 05
OK 06
OK 08
OK 11
IIK 1.3
I1IK 2.4
I1K 4.5

Pewenue 3a0au c npogheccuonanvnoii HanpasneHHOCmMbio

JlabopaTopHble 3aHATHS:
Jlabopamopuasa paooma Nel3 H3yuenue pabomuvl mpancghopmamopa

2

Kontpoabsnasi padora Ne 4 «KoneGaHus 1 BOJIHBD»

2

Pazgen 5. Onruka

20 (4/-)

Tema 5.1
IIpupoaa cBera

Conep:xkaHue yueOHOTro MaTepuasa:

Toueunslii ucToyHUK cBeTa. CKOPOCTh PacHpOCTPAHEHHUs CBETA. 3aKOHBI OTPAXKEHUS U
npesnomieHust ceeta. CosiHeuHble M JIyHHBIE 3aTMeHHMs. [Ipunnmn ['roirenca. IlomHoe
otpaxkenue. Jluazel. [locTtpoenune m3zoOpakenuss B nuH3ax. Dopmysna TOHKOW JIMH3BI.
VBenuuenue auH3BL. [71a3 kak ontryueckas cucreMa. Onrtuyeckue mpuOopsl. TeaecKOmbl.
Cuna ceéema. OceeuiéHnocmb. 3AKOHbL 0CCEUEHHOCHU

4

Pewenue 3a0au c npogheccuonanvnoii HanpasneHHOCmMobio

JlabopaTopHble 3aHATHS:

Jlabopamopnas paboma Nel4 OnpeneneHue moka3aTesi MPeJIOMIICHHsI CTeKIa

OK 04
OK 05
OK 06
OK 08
[IK 1.3
I1IK 2.4
[1K 4.5
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Tema 5.2

Conep:kanue y4eOHOT0 MaTepuaJia:

BoJiHoBbIe
CBOlicTBacBeTa

Wntepdepenmus cBera. KorepeHTHOCTh CBETOBBIX Jiyueil. MHTepdepeHIus B TOHKUX
wienkax. Kompma Heiorona. Mcmonb3oBanue uHTepdEpeHIMH B HAyKe M TEXHHKE.
Hudpakmus cBera. Judpakuus Ha menu B HapalienbHbIX nydax. JudpakmmonHas
pemerka. [Tonsarue o ronorpadun. [lonspuzanus nonepeunsix BoiH. [lonspuzamus ceeta.
JBoiinoe nmyuenpenomiieHue. [lonspouasl. Jucnepcus cera. Buabl nsnyuenuil. Buabl
cinekTpoB. Cnektpel ucnyckanus. CrnexkTtpbsl mnoriomeHus. CHeKTpaJbHbIM aHaIW3.

CrnekTpanpHble KJacchl 3Be3]. YibTpaduosieroBoe wusnydenue. HMudpaxpacHoe
uznydyeHue. PentrenoBckue nyun. Mx mpupona u cBoiictsa. Illkana 3ieKTpoMarHuTHBIX
M3IIy4eHU I

JlaGopaTopHble 3aHATHSA:

Jlabopamopnas paboma Nel5 OnipenencHue JUIMHBI CBETOBOW BOIHBI C TIOMOIIBIO 2
TUGPAKIIMOHHON PEIIeTKH. 2
Jlabopamopnas paboma Ne16 HaOiroieHre CIUIONIHOTO W JIMHEWYATOTO CIICKTPOB
KonTpoabnas padora Ne 5 «Ontukay» 2
Tema 5.3 JIBukeHune co CKOpocThio cBeTa. [locTynaTel T€OpUKM OTHOCUTEIBHOCTH U CIEACTBUS U3 2
Cneunanbnasi Teopusi| Hux. IHBapuaHTHOCTH MOJTYJISI CKOPOCTH CBETa B BaKyyMme. DHeprus mokost. CBsA3b MacChl
OTHOCHTECJIBHOCTH M DHCPIruH CBOOOIHON YaCTHUIILI. DIIEMEHTEI peHﬂTMBI/ICTCKoifI JTUHAMHKU
Pa3nen 6. KBantoBasi pusuka 12 (2/-)
Tema 6.1 Copeprxanue y4eOHOro MarepuaJa: 4 OK 04
KBanroBas ontuka | KpanToas runoresa [1nanka. Ternnosoe usnydenne. KoprmyckynsipHO-BOITHOBOI Tyalu3M. OK 05
®otonbl. ['mmore3a ne bpoinsgs o BOJHOBBIX CBOMcTBax dYactull. COOTHOIICHUE 8§ 8563
HeomnpeneneHHocTeil ['eizenOepra. JlaBneHwe cBera. XWMHUYECKOE JICHCTBHE CBETa. OK 11
Omnerter [1.H. Jle6enera u H.W. BaBunoBa. @omosghghexm. Ypasnenue Iiinmmenina ons K 1.3
domorpgpexma.  Buewnuit  pomosrnekmpuueckuii  Ippexm.  Buympennuii K 2.4
domorghghexm. Tunwvt pomornemenmos. Illpumenenue homorghghpexma [1K 4.5
Tema 6.2 Copepxxanue y4eOHOro MarepuaJia: 6

dusuka atoma u
aTOMHOI0 siApa

Pa3Butue B3rnsiioBHA CTpOCHHWE BemecTBa. MoJenu CTPOGHHS aTOMHOTO — sJIpa.
3aKOHOMEPHOCTH B aTOMHBIX CIIEKTpax Bojoponaa. fAmepHas monaens atoma. OmBITHI
3. Pezepdopna. Monens atoma Bomopona no H. bopy. KsantoBeie moctynatel bopa.
Jlazepul. PainoakTUBHOCT. 3aKkOH paJAuMOaKTUBHOIO pacnana. PaauoakTuBHBIE
npeBparnieHus. CriocoObl HAOMIONCHUSI W PETUCTPAMHU 3apsDKCHHBIX 4YacTull. Dddext
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BaBunoBa — Yepenkoa. CTpoenne aToMHOro sifpa. JleekT Macchl, SHEprusi CBS3U H
YCTOWYMBOCTb  aTOMHBIX  snep. SnepHsle  peakumu. fAoepnas  Inepzemuka.
OHepreTudecKkuil BbIX0 SAEPHBIX peakuuil. FIcKyccTBeHHas paJuoakTUBHOCTh. JleneHue
TsoKeNbIX snaep. LlenmHas snepHas peakuus. Yopasisiemas LENHas peakuus. SnepHblid
peaktop. TepmosinepHslii cuHTe3. DHeprus 38e3/. [lonyuenue pagnoakTUBHBIX U30TOIMOB
U UX T[pUMEHEHHE. buonornyeckoe  JNE€WCTBHE  pPAaJMOAKTUBHBIX  M3JIYYEHUU.
DneMeHTapHbIe YaCTHUIIbI

KontpoabsHnasi padora Ne 6 «KBantoBas gpusuka» 2
Pa3nen 7. Ctpoenue Beesnennoii 6
Tema 7.1 Conep:xanue yueOHOT0 MaTepuaJia: 2 OK 04
Crpoenne Conneynoit | CosHeuHas CCTEMA: TUTAHEThI M MaJIble Teja, cucteMa 3emiss—JlyHa OK 05
CUCTEMbI OK 06
Tema 7.2 Conep:xanue yueOHOT0 MaTepuaJia: 2 OK 08
OBomouus Beenennoii |(Crpoenue u ssomonus Connna u 38831, Knaccupukanuus 38631, 3BE31bI M HCTOUHUKH MX OK 11
SHEPIUH.
["anaktuka. CoBpeMeHHbIE MPEJICTABICHHSI O CTPOSHUH U 3BOIIOIMH Beenennoi
JlabopaTopHble 3aHATHS:
Jlabopamopnas paboma Nel7. I3yueHue kapThl 3B€3/IHOTO Heba 2
IIpoMeskyTOUHasI aTTeCTALUS: SK3aMEH 12
Bcero: 180
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YciaoBus peaju3anum NporpaMMbl 0011e00pa3oBaTe bHON AU CIMIIIAHBI

3.1. TpeOoBaHusi K MUHUMAJBLHOMY MATEPUAIBLHO-TEXHUYECKOMY
o0ecmeYeHnIo

Peanmmzamust y4eOHON muciuIuiMHbI TpeOyeT Hamuuus ydeOHOro KaOWMHeTa U
nabopatopuu (PU3MKH.

O6opynoBaHue yueOHOTO KaOMHeTa:

MOCaJloYHble MeCTa IO KOJUYECTBY OOYyYalolIMXCs, KJaccHas J0cCKa, paboyee MecTo
IPENOAaBaTEsI.

ABTOMaTH3UPOBAHHOE pabouee MeCTO ¢ MOJKIIoUeHUEM K ceTh HTepHeT:

KOMIIBIOTED, MYJIBTUMEIUNHBIN IPOEKTOP, IKPAH MPOCKIIMOHHBIN HACTEHHBIN PYJIOHHBIN.
VYyeOHble KOMIUIEKTHI JIJ1s1 MPOBEICHUS JTAOOPATOPHO-TIPAKTHYECKUX PAOOT.

Texuuyeckue cpeacTBa 0OydeHHUS:

Hudposas nadoparopus o GU3MKe s yUUTEIIS;

Hudposasa nadopaTopus o PU3MKeE I yUECHUKA;

Becnl TexHHUECKHE C pa3HOBECAMY;

Komriekt y1st 1abopaTopHOTo MpakTUKyMa IO OITHKE;

Komriekt 11t m1abopaToOpHOTO MPaKkTUKyMa 10 MEXaHUKE;
Kommiekt nmst maGopaTOpHOTO MPaKTHUKymMa IO MOJIEKYJISPHOM
(1)1/131/H<e U TePMOJMHAMUKH;

7. KommuiexT s 1abopaTOpHOTO MPAKTHUKyMa IO DJIEKTPUUYECTBY (C
TE€HEPATOPOM);

8. KoMmiekT misi u3ydeHus BO30OHOBIISIEMBIX MCTOYHHUKOB DHEPTUHU
(colHEUHOM,  BETPOBOM  HSHepruu, OHO-, MEXaHMYECKOH U
TEPMOIJIEKTPUUECKONIHEPTETUKN );

9. AwmmepmeTp 1abopaTOPHBIN;

10. BonbT™eTp 1a00paTOPHBIIL;

11. Komopumetp ¢ HaOOPOM KAJIOPUMETPUUECKHX TET,

12. Tepmometp 1ab0paTOPHBIL;

13. KomrmutekT nis W3y4eHUS] OCHOB MEXaHHWKH, ITHEBMATUKH M
BO300HOBIISICMBIX HCTOYHUKOB DHEPTHH;

14. bapometrp-aHepous;

15. busok nutaHus peryiaupyemMsblii;

16. Be0-xamepa Ha TOABUKHOM IITATUBE;

17. Bupaeokamepa 115t pabOThI C ONTUYECKUMH TPUOOPaAMU;

18. T'enepatop 3BYKOBOM;

19. T'urpometp (ICUXpOMETP);

20. I'py3 HaOOpHBIA;

21. JluHaMOMeETp JEMOHCTPAIlMOHHBIN;

22. KoMIUIeKT mocyapl AEMOHCTPAIIMOHHON ¢ TPUHAIIICKHOCTSIMU;

23. MaHoMeTp XKUIKOCTHOM IEMOHCTPAIIMOHHBIH;

o0k wdE
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24,

MeTtp 1eMOHCTPAalMOHHBIM;

25. MuKpoCcKoN IEMOHCTPAIIMOHHBIN;

26. Hacoc BakyymHbIi1 KoMOBCKOTO;

27. CTOJIMK ITObEMHBI;

28. IlltatuB AEMOHCTpAIMOHHBIN (PU3UUECKUIL;

29. DNEeKTPOIUTUTKA;

30. HabGop neMOHCTpalMOHHbBINA [0 MEXaHUYECKUM SIBJICHUSIM;
31. HaGop JeMOHCTpallMOHHBI 1O JUHAMUKE BpallaTelIbHOIO
TIBYKEHUS;

32. Habop neMoHCTpaIlMOHHBIN MO MEXaHUYECKUM KOJICOAHUSIM;
33. Habop nemMoHCTpalmoOHHBINA BOJTHOBBIX SIBJICHUI;

34. Benepko Apxumena;

35. Mastauk MakcBeinia;

36. Habop Ten paBHOTO 00BEMA;

37. Habop Ten paBHOI MaccChl;

38. Tlpubop s neMoHCTpaIy aTMOC(EepHOTO AaBICHHUS;

39. Ilpusma, HaKJIOHSIOIIASCS C OTBECOM;

40. Psruar 1eMOHCTPAITMOHHBIH;

41. Cocynbl cCOOOIIAOIINECS;

42. CrakaH OTJIMBHOM JIEMOHCTPAIIMOHHBIN;

43. TpyOka HeroToHa;

44. Iap ITackans;

45. Habop neMOHCTpaIMOHHBINA IO MOJIEKYJISPHON (PU3UKE U TEIIIOBHIM
SIBJIICHHSIM;

46. Habop neMoHCTpaIMOHHBIHN 0 Ta30BBIM 3aKOHAM;

47. Habop Kanuuisipos;

48. TpyOka s AeMOHCTPAIIUU KOHBEKIIMH B )KHIKOCTH;

49. [uauHAPHI CBUHIIOBBIE CO CTPYTOM;

50. Iap ¢ xonbIOM;

51. BBICOKOBOJBTHEINM HCTOYHHK;

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

53. Jlo3umerp;

54. KamepToHBI HA PE30HAHCHBIX SIIUKAX;

55. Kommiekt mnpuOopoB W MPUHAICKHOCTEH I JEMOHCTpAIlUU

CBOMCTB QJICKTPOMAIrHUTHBIX BOJIH,

56. Kommuext mpuOopoB sl U3ydeHUs MNPUHLUIIOB paguornpuemMa u
paauonepenan;

57. Kommiekt npoBoioB;

58. Marnur ayroodpasHslii;

59. Marsaur nosocoBoil 1eMOHCTPAIIMOHHBIH;

60. MamuHa snekTpodopHasd;

61. MasaTHUK PIEKTPOCTATUYECKHUIA;

62. Habop mo u3yueHuto MarHuTHOTO MOJIS 3EMIIH;
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63.

Ha6op ,Z[GMOHCTpaHI/IOHHBIfl 10 MAaroHMTHOMY IIOJIO KOJIBIECBLIX

TOKOB;

64.
65.
66.
67.
68.
69.
70.
71,
72,
73.
74,
75.
76.
77,
78.
79.
80.
81.
82.
83.
84.
85.
86.

Hab6op neMoHCTpaIoHHBIH 10 MOIYIPOBOIHUKAM;
HaGop nemMoHCTpalilnoOHHBIH 110 MOCTOSSHHOMY TOKY;
HaGop neMOHCTpallMOHHBIH 10 JIEKTPUUECKOMY TOKY B BAKYYME;
Habop neMoHCTpaIMoHHBIH 110 3JeKTPOAMHAMUKE;
HaGop /u1st neMOHCTpalii MArHUTHBIX TTOJIEH;

HabGop /1t neMoHCTpanuu 3JIeKTPUIECKUX MMOJIEH;
Tpanchopmarop yueOHBIH;

ITanmouka cTekJIsIHHAL,

[Tanouka 300HUTOBAS;

[Tpu6op Jlena;

Ctpenku MarHUTHBIE HA IITaTUBAX;

CynraH 31eKTpOCTaTUYECKHI;

[ITaTHBBI U30IMPYIOLIUE;

DNEeKTPOMAarHuT pa30oOpHBIN;

Hab6op 1eMoHCTpaliMOHHBIH 110 T€OMETPUUECKON OINTHKE;
HaGop nemMoHCTpallnOHHBIN 110 BOJHOBOM OINTHKE;
CreKTpocKoIl ABYXTPYOHBIN;

Ha6op cnektpainbHbIX TpPyOOK C HCTOYHUKOM MUTAHUS;
VYcranoBka i uzydenust porordpdexra;

Habop nemoHCcTpanmoHHsIi no nmocrossHHoro Ilnanka;
KoMruiekT HarisiiHbIX MocoOUid 1l MOCTOSIHHOTO MCIOJIb30BAHMUS;
Kommiekt noptperoB st opopMiieHUs: KaOUHETA;
KoMIuiekT 1eMOHCTpallMOHHBIX Y4€OHbBIX TAOHII.

[Tpu HanmuMu HEOOXOAMMOTO 00OPYAOBAHUS 3aHATH IO (PU3KUKE B HEKOTOPBIX CITydasx
MOTYT MPOBOAUTHCS B UMEIOIIUXCSI B 00pa30BaTENbHON OPraHU3aIllid MACTEPCKUX HIIU
nabopaTopusX.

3.1. MudopmanuonHoe obecrieyeHne 00y4eHust

a) OCHOBHAs JTUTepaTypa:

No

/o

Hctounuk

1

®dusnka: 6a3oBbiil ypoBeHs : yueobnuk / H. C. IlypsimeBa, H. E. Baxxeesckas, /1. A. Hcaes, B. M.
Yapyrun. — Mocksa : [Ipocsemenue, 2024. — 512 c¢. — ISBN 978-5-09-113684-5. — Tekcr :
AIIEKTPOHHBIN /[ Jla#w : AJIEKTPOHHO-OMOIHOTEeYHAs cucTema. — URL:
https://e.lanbook.com/book/408692 (nata o6pamenus: 27.01.2025).

®dusnka: 6a30BbIN YPOBEHB: MPAKTHKYM IO PEIICHUIO 3a/1a4 : yaeOHoe nocodue / H. C.
IlypeieBa, H. E. Baxeesckas, . A. Mcaes, B. M. Uapyrun. — Mocksa : I[IpocBemienue, 2024.
— 236 ¢. — ISBN 978-5-09-113685-2. — TekcT : anmekTpoHHbIH // JIaHb : 3JeKTpOHHO-
oubmmoreunas cuctema. — URL: https://e.lanbook.com/book/408695 (nara obparmieHus:
27.01.2025).
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Msikuiues, I'. SI. ®uzuka: 10-i knacc: 6a30Bblii U yrayOnEéHHbINA ypoBHU : yueOHUK / . S1.
Msxkumes, b. b. byxosies, H. H. Cotckuii ; mog penakuueit H. A. IlapdentbeBoit. — 11-¢ u3s.,
crep. — Mockaa : [Ipocsemienue, 2024. — 432 ¢. — ISBN 978-5-09-112178-0. — Tekcr :
AJIEKTPOHHBIN // JlaHb : 351ekTpoHHO-O0nbOMMoTeunas cucrema. — URL:
https://e.lanbook.com/book/408686 (nata oopamenus: 27.01.2025).

Mskumes, I'. SI. ®usuka: 11-i kinacc: 6a30BbIi U yrayOaEHHBIN YypoBHU : yueOHuk / I'. f1.
Mskues, b. b. Byxosnes, B. M. Hapyrun ; nox penakuueit H. A. IlapdentseBoit. — 12-e usn.,
crep. — Mockasa : [IpocBemenne, 2024. — 432 ¢. — ISBN 978-5-09-112179-7. — Texkcr :
ANeKTpOoHHBIH // JIaHb : anekTpoHHO-OuOMHoTeuHas cuctema. — URL: (mara oOpameHus:
27.01.2025).

0) IOTOJHUTEIbHAS JTUTEPATYpA:

Ne Uctounnx
/11
1 | Aiizenuon, A. E. ®u3suka : y4eOHUK U TPAKTUKYM JUISL CPETHETO MPOPECCHOHATLHOTO
obpaszoBanus / A. E. Aiizennon. — Mocksa : UznatenscrBo FOpaiit, 2025. — 380 ¢. —
(ITpodeccnonansruoe obpazoBanue). — ISBN 978-5-534-18089-3. — TekcT : 31eKTpOHHBIH //
Oo6pazoBarenbHas miatdgopma FOpaiir [caiir]. — URL: https://www.urait.ru/bcode/561905 (nata
obpamienus: 27.01.2025).
2 | Bacumbes, A. A. ®usuka : yueOHOE TocoOHe I cpeTHero MpodecCHOHAIBEHOTO 00pa3oBaHus /

A. A. Bacunwes, B. E. ®enopos, JI. I. XpamoB. — 2-¢ u3f., ucnp. 1 aorn. — MoOCKBa :
WznarensctBo FOpaiit, 2024. — 221 ¢. — (IIpodeccuonanproe oopazopanue). — ISBN 978-5-
534-05702-7. — Texkcr : anexTpoHHbIN // ObpazoBatenbHas maatgopma FOpaiir [caiit]. — URL:
https://urait.ru/bcode/556170 (mata oopamienus: 27.01.2025).

IMCPUOJIUYCCKUEC U3TaHUA:

Ne UcTounuk
/1
1 EcTecTBeHHbIE U TeXHUUECKHE HAYKH : Hayd. )KypHan / ri. pea. A. . XaBkun. — Mockaa :

00O "U3parenscrBo "CrnytHuk+", 2002 — .— Beixoaur 12 pa3 B roa. — ISBN newatHoi
Bepcun 1684 — 2626. — TekcT : HemoCpeICTBEHHBIH.

I') HH(OPMALMOHHBIE HIEKTPOHHO-00Pa30BaTENBHBIE PECYPCHL:

Ne HcTounuk
/11
1 | DaekrponHO-OnbIHoTeuHas cucrema «9BC Jlanpy https://e.lanbook.com/
2 | Dnexrponno-6uGmmoreunas cucrema «I5C FOPAWTY https://urait.ru/
3 | «cHAYUHAA DJIEKTPOHHA S BUBJIMOTEKA eLIBRARY.RU» https://elibrary.ru/
4 | Uadpopmanmonno-npaBoBoe oOecneuenune «Kouncynprantllmoc»  (JloxkanbHas
nH(pOpMaIIMOHHO-TIpaBoBas cuctema) https://www.consultant.ru/
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4. KoHTPOJIb M OLIEHKA Pe3yJIbTATOB OCBOEHUSI AN CHMIJIMHbI

KOHTpOJIb U 01IeHKA PACKPBIBAIOTCS Yepe3 YCBOSHHBIE 3HAHUS 1 IPUOOpETEHHbIE
oOydJarolMMUCS ~ YMEHHUS, HallpaBJeHHble Ha  (QOpMHUpOBaHHE  OOMUX U
npodeccuoHaIbHBIX KOMIeTeHIuH. KoMneTeHnuu MOMKHBI OBITh COOTHECEHBI C
NpEeIMETHBIMU pe3yiabTaTaMH. [l KOHTPOJNS M OLEHKUM pe3ydbTaToB OOydeHHs
npernojaBaTelib BEIOMpaeT GOpMbI U METOMBI C YUETOM IpodeccuoHanu3auuu o0ydeHus
1O IPOTpaMMe AUCHUILTHHBI.

Kox n HanMeHOBaHHe Paszngen/Tema Tun oeHoYHBIX
(opMupyemMbIX KOMIIETEHIIM A MepOonpUATHIA
OK 04. Ocy1iecTBasiTh MMOUCK U Pasmen 1. Temsr 1.1., 1.2, 1.3
MCIOJIb30BaHNE NHPOPMAITUH, Paznen 2. Temsnr 2.1., 2.2., 2.3.
HeoOxomuMoi 1tst 3 PEeKTUBHOTO Paspmen 3. Temsr 3.1., 3.2., 3.3, 3.4.,
BBITTOJIHEHUS TPO(HEeCCHOHAIBHBIX 3.5.
3a1a4, Tpo(ecCHOHaNBLHOTO U Paznen 4. Tems1 4.1., 4.2.
JIAYHOCTHOT'O Pa3BUTHUS. Paszmen 5. Temsr 5.1.,5.2., 5.3. - YCTHBIH OIpOC;
Pasznen 6. Temn1 6.1., 6.2. - (pOHTATBHBIAOIIPOC;
OK 05. Ucnionp30Bath Pa3)1€n 1. Temnr 1.1., 1.2, 1.3 - OLICHKa KOHTPOJbHBIX
nH(MOPMAaIIMOHHO- Paszmen 2. Temu1 2.1., 2.2., 2.3. pabor;
KOMMYHUKAIIMOHHBIE TexHOoJIOTHH B | Pasgen 3. Temnr 3.1., 3.2., 3.3, - HaOIIONEHHUE 33 XOI0M
HpO(beCCI/IOHaHI)HOI\/’I JACATCIBHOCTH. 34, 3.5. BBIITOJTHEHU S
Paznen 4. Temnr 4.1., 4.2. n1a00paTOPHBIX padoT;
Paznen 5. Tems! 5.1.,5.2., 5.3. - OIIEHKA BBIMOMHEHUS
Paznen 6. Temnr 6.1., 6.2. n1ab0paTOPHBIX padoT;
OK 06. Paboratp B KOJIIEKTHBE U Paspmen 1. Temsr 1.1., 1.2, 1.3 - OLICHKA IPAaKTHYECKUX
KoMaHe, 3¢ dexTuBHO o0maTbesa ¢ | Pasmen 2. Temsr 2.1., 2.2., 2.3. paboT (pereHus
KOJIJIETaMH, PYKOBOJCTBOM, Paznen 3. Temst 3.1., 3.2, 3.3,, Ka4eCTBEHHBIX, PACUCTHBIX,
HOTPEOUTEIAMH. 3.4.,3.5. Ipo(hecCHOHAIBHO
Paznen 4. Tems1 4.1., 4.2. OPHEHTHPOBAHHBIX 3a/1a4);
Pa3zmen 5. Temsr 5.1.,5.2., 5.3. - OIICHKA TECTOBBIX
Pasnen 6. Temn1 6.1., 6.2. 3aaHi;
OK 08. CamocTosATEIBLHO Pasmen 1. Temsr 1.1., 1.2, 1.3 - HaGIIOCHHE 33 XOLOM
OTIPEIEIATh 3a/1a4l Pasmen 2. Temer 2.1., 2.2., 2.3. BLITIOMHEHYS
PO eCCHOHAIBHOTO U Paznmen 3. Temnr 3.1., 3.2., 3.3,, WHTMBH/TYATHHBIX
JUYHOCTHOTO Pa3BUTHS, 34, 35. NPOEKTOB H OLeHKa
3aHUMAThCA CaMOOOpa3OBaHHEM, Pasmgen 4. Tems1 4.1., 4.2. BBITOMHEHHBIX TIPOCKTOB;
OCO3HAHHO MJIAHUPOBAThH Paznen 5. Tems! 5.1., 5.2, 5.3. S —
MTOBBIIICHUE KBATH(PUKAITTN Paznen 6. Temsr 6.1., 6.2. 5K3aMEHAHOHHBIX
OK 11. Cobmronats IejI0BOM Pasgenl. Temsr 1.1.,1.2,1.3 N
3aTaHu I
3TUKET, KYJIbTYpY U Paznmen 2. Temsr 2.1.,2.2., 2.3.
IICUXOJIOTUYECKHUE OCHOBBI Pasgen 3. Temsr 3.1., 3.2., 3.3,
OOIIICHMSI, HOPMBI U TTpaBUIIa 3.4., 35.
MOBEICHMUS. Paszmen 4. Temn1 4.1., 4.2.
Pasnen 6. Temsr 6.1., 6.2.
[1K 1.3. IIpumensts reogesnueckoe | [IpodeccronanbHo -

27




000py/I0BaHNE U TEXHOJIOTHH.

OPHUCHTHUPOBAHHBIC 3aJaH1

[1K 2.4. O6ecneunBats Oe3zonacHoe | [IpodeccuoHanbHO -
BEICHUE ChEMOYHBIX PadOT. OpPUEHTUPOBAHHBIE 3aJaHUS
[1K 4.5. ITpoBoauts nHCTpYKTaXxu U | [IpodeccroHaibHO -

oOecrieunBaTh Oe30MacHOe BeICHUE
TOPHBIX padoT.

OPHUCHTHPOBAHHBIC 3aJaHNA

28




29



