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1. OBIIASI XAPAKTEPUCTHUKA PABOYEN ITIPOT'PAMMBI YYEEHOM
JANCHUITIJIMHBI ®U3UKA

1.1. O6n1acTb npuMeHeHus1 padoyeil MPOrpaMmbl

PabGouast mporpamma y4eOHOW AMCIUIUIMHBI SBISETCS YacThIO HMPOTPAaMMBbI MOJTOTOBKH
cnenuanucToB cpenHero 3seHa B cooTBercTBUU ¢ PI'OC CIIO no cnemuansHoctn  35.02.08
DJNEeKTPOTEXHUYECKUE CUCTEMBI B arpONPOMBIIIUIEHHOM KOMITJIEKCE

Pabowas mporpamma  y4eOHOM  JAMCHUIUIMHBI MOXET OBITh  HCIOJIb30BaHAa &
JIONOJTHUTEIILHOM PO(ECCHOHATBHOM 00pa30BaHUH

1.2. Mecro Yy4eOHOH [JUCUMILIMHBI B CTPYKTYpe OCHOBHO mnpodeccHOHANbHOI
o0pa3oBaTe/IbHON MPOrPaMMBbI:

VYyeOnas aucuumiinHa dusuka BXOIUT B 00IIe00pa3oBaTeNbHBIM Yy4eOHBIM LUKI U
uzydyaercs Ha | Kypce cormacHo yueOHOMYy IutaHy 1o cnenuansHoctd  35.02.08
DNEKTPOTEXHUUECKHUE CUCTEMBI B arpOIIPOMBIIITIEHHOM KOMITIEKCE

1.3. Hean u 3agauum y4eOHOl JMCUMILIMHBI — TPeOOBaHUS K pe3yJbTaTaM OCBOEHHS
Y4eOHOM IMCUMILINHBI:

Copepxanue paboueii mporpammbl OVII. 11 ®usuka HanpaBiIeHO Ha TOCTHKEHUE CIEAYIOLIUX
neJsei:

* popmupoBaHue y 00ydaromuxcsi yBepeHHOCTH B IICHHOCTH 00pa30BaHus, 3HAYMMOCTH
(bU3UYECKUX 3HAHUU JIsI COBPEMEHHOTO KBATU(UIIUPOBAHHOTO CIIEIIUATUCTA MPU
OCYIIIECTBIICHUU €T0 MPOPECCUOHANBHON AESITETbHOCTH;

* OBJIaJIeHUE crienupuIecKoi cucTeMoi (PU3NYECKUX MOHSATUH, TEPMUHOJIOTHUEH U CUMBOJIUKOWM;
* OCBOCHHE OCHOBHBIX (DU3MYECKHX TEOPHil, 3aKOHOB, 3aKOHOMEPHOCTEH;

* OBJIaJIEHWE OCHOBHBIMH METOJIaMU HAYYHOT'O IMO3HAHUS TPUPOJIBI, UCIIOIB3YEMBbIMU B (PU3HKE
(HaOnroieHue, onrcaHue, U3MEPEHNe, BBIIBUKEHIE TUIIOTE3, TPOBECHUE SKCIIEPUMEHTA);

* OBJIaJIEHHE YMEHUSIMU 00pa0baThIBaTh JaHHBIC SKCIIEPUMEHTA, OOBSICHSATD MOTYyYECHHBIC
pe3ynbTaThl, yCTAHABIMBATH 3aBUCUMOCTH MEXAy GU3MUECKUMHU BETMUYMHAMH B HAOIIOaeMOM
SIBJICHHH, JIeJIaTh BBIBOJIbI;

* popmMupoBaHuEe YMEHUS pemaTh PU3NYECKUE 3a1a4u Pa3HbIX YPOBHEH CII0KHOCTH;

* pa3BUTHE MTO3HABATEIILHBIX HHTEPECOB, MHTEIUICKTYabHBIX U TBOPYECKUX CIIOCOOHOCTEH B
npolecce NpuoOpPeTeHNs 3HAHUN ¢ UCTIOTIH30BAaHUEM Pa3IMYHbIX HCTOYHUKOB MH(GOPMAIUH U
COBPEMEHHBIX MH(POPMAITMOHHBIX TEXHOJIOTHUI; YMEHUIH (POpMyIUpOBaTH U 0OOCHOBHIBATH
COOCTBEHHYIO MO3HIIHIO 110 OTHOMICHHUIO K (pr3uveckoil mHGOpMaIuy, MoTydaeMoil U3 pa3HbIX
HWCTOYHHKOB;

* BOCITUTAHUE YyBCTBA TOPJIOCTH 32 POCCUICKYIO Pusznyeckyro Hayky. OcBoenue kypca O]
«®Dwusznkay npeanogaraeT peneHue CIeIyoInX 3a1a4:

* npuoOpeTeHne 3HaHu| 0 PyHTaMEHTATbHBIX (PU3NIECKUX 3aKOHAX, JIKAIIUX B OCHOBE
COBpEMEHHOM (PpU3nvecKoi KapTHHBI MUPA, IPUHIIUIIOB IEHCTBUS TEXHUYECKUX YCTPOUCTB U
MIPOM3BOJICTBEHHBIX MPOIIECCOB, O HANOO0JIee BAXKHBIX OTKPHITUAX B 001aCTH (DU3HUKH, OKA3aBIINUX
OTIPEIETISIONIEe BIUSHUE HA PA3BUTHE TEXHUKU U TEXHOJIOTUH;

* MOHUMaHNe PU3UIECKON CYITHOCTHU SIBIICHUH, MPOSIBIAIOMINXCS B paMKax MPOU3BOJICTBEHHON
NesATeTLHOCTH;

* OCBOCHHE CITOCOOOB HUCIIOIB30BaHMsI (PU3NUECKUX 3HAHUHN AJIs PEIICHUS MPAKTUYECKUX U
npodeccuoHaNbHBIX 3a7a4, OOBSICHEHHS SIBICHUN IPUPOIbI, TPOU3BOJICTBEHHBIX U
TEXHOJIOTHYECKUX MPOIECCOB, MPUHIIUIOB IEUCTBHS TEXHUUECKUX TPUOOPOB U YCTPOUCTB,
obecrieueHust 6€30MaCHOCTH MTPOU3BOCTBA U OXPAaHBI IPUPO/IBI;



* (hopMupoBanmre ymeHui pemarh yaeOHO-IIPaKTHYECKUE 3a1a4H (PU3MUECKOTO COEePIKAHUS C
y4€TOM NpodecCuoHaNbHON HalPaBIEHHOCTH;

* IPHOOpPETEHNE OMBITA MMO3HAHKS U CAMOIIO3HAHUS; YMEHUI CTaBUTh 3a7a4l U PeuIaTh
po0JeMbl ¢ y4€TOM NpodecCHOHANbHOM HalPaBIEHHOCTH;

* (popMupoBaHNe yMEHUI HCKATh, aHAJTU3UPOBATH U 00pabaTHIBaTh (PUIUUECKYIO HH(OPMAIIHIO C
y4€TOM NpodeccuoHaNbHON HalPaBIEeHHOCTH;

* IOIFOTOBKA O0OYYAIOMIMXCS K YCIIEITHOMY OCBOSHHUIO TUCIUILIMH U MOIYJIEH
npo¢eCCHOHATIBHOIO IIMKJIA: (POPMUPOBAHUE Y HUX YMEHUHN U ONbITa JESATEIbHOCTH,
XapaKTePHBIX JJIst TPOGECCHil / TOMMKHOCTEH CITyKaITUX WK CIIeIUATBHOCTEH, MOJTy9aeMbIX B
npodecCHOHATIBLHBIX 00Pa30BaTENIbHBIX OPraHU3alMsIX;

* IOATOTOBKA K (POPMHUPOBAHUIO OOIIMX KOMIIETEHIIMIA OYAyIIEero CrennuanucTa:
camMo00pa30BaHusl, KOMMYHUKAIUH, COTPYAHUYECTBA, IPUHATHS PELIEHUI B CTAaHAAPTHOM 1
HECTAaHAAPTHOHN CUTYaIUSIX, IPOCKTUPOBAHUS, IPOBEACHUS (PU3NIECKUX U3MEPEHUH,

3¢ (dexTUBHOrO U 0€30M1aCHOr0 UCTOIb30BAHUS PA3IMUHBIX TEXHUYECKUX YCTPOUCTB,
COOJTFIOZICHHMSI TPABWII OXPaHBI TPyAA PH padboTe ¢ PU3NICCKUMU IPUOOpaMU B 000PYIOBAHHUEM.

Oco6eHHOCTh (POPMHUPOBAHUS COBOKYITHOCTH 33/1a4 U3Y4YEHUS! PU3UKHU JUIsI CUCTEMBI
cpeaHero npogecCHOHAIBLHOTO 00pa30BaHMs 3aKIIIOYAETCS B HEOOXOJMMOCTH peaTn3aluu
npodeccroHaIbHON HAIIPABICHHOCTH pelIaeMbIX 3a1a4, yuéTa ocoOeHHOCTel chepsbl
JEeSITETLHOCTH OYAYIIUX CIICIUATUCTOB.

B pe3ynbraTe 0CBOGHUS TUCLMIIIMHBI 00YYaroLIHiics JOIKEH 3HATh!

* CMBICII TOHATUH: (PU3UYECKOE SBJICHUE, TUTIOTE3a, 3aKOH, TEOPHSs, BELIECTBO,
B3aUMO/IEIICTBHE, SJIEKTPOMAarHUTHOE I10JI€, BOJIHA, (DOTOH, aTOM, aTOMHOE SJIpO,
MOHU3UPYIOIINE U3ITYICHUS;

* CMBICI (PU3MYECKUX BEJIMYMH: CKOPOCTh, YCKOPEHHE, Macca, Cuila, UMITYJIbC, paboTa,
MeXaHUYeCcKasi JHEPTHsl, BHYTPEHHSISI SHEPTHsI, aDCOIIOTHAS TeMIepaTypa, CpeaHss
KUHETHYECKasi SHEPT sl YaCTHUI BEIIECTBA, KOJIMYECTBO TEIUIOTHI, JIEMEHTAPHBIN 3JEKTPUUECKUI
3apsim;

* CMBICT (PU3MYECKUX 3aKOHOB KJIACCHYECKOM MEXaHUKH, BCEMUPHOT'O TSATOTEHUS,
COXpaHEHHsI SHEPTHH, HMITYJIbCA U DJIEKTPUYECKOTO 3apsi/ia, TEPMOINHAMUKH,
3JIEKTPOMArHUTHON MHAYKLNH, poTor(dexTa;

* BKJIQJI POCCHIMCKHX ¥ 3apyOEKHBIX YUEHBIX, OKa3aBIINX HAHOOJIbIIIEE BIUSHIE HA
pa3BUTHE (HUBNKHU;

B pe3ynbraTe ocBOEHUS NUCHUIUIMHBI 00 YyUYaIOLIUIICS T0KEH YMETh!

* IPOBOJIUTH HAOJIOICHUS, TNIAHUPOBATh U BBIIIOJIHATH SKCIIEPUMEHTHI, * BBIIBUraTh
THITOTE3BI M CTPOUTH MOJIEIH,

* IPUMEHSATH MOJIy4YEHHbIE 3HaHUS N0 (PU3UKE 7151 00BACHEHUS Pa3HOOOPA3HBIX
(U3UYECKUX SIBJICHUN M CBOMCTB BEIIECTB;

* IPAKTUYECKH UCTIOIb30BATh (PU3UUECKUE 3HAHUS;

* OIICHUBATh JIOCTOBEPHOCTh €CTECTBEHHOHAYYHOW MHPOPMAIINH;

* UCTOJIH30BATh NPUOOPETEHHBIE 3HAHUS M YMEHUS JJIS PEICHUs MPAaKTHUYECKUX 3a1a4
MMOBCEHEBHOM KU3HU, 0OecTieueHrs 0€30MacHOCTH COOCTBEHHOM JKU3HH, PAllMOHATBFHOTO
IPUPOJIONIONIB30BAHUS U OXPaHbl OKPYXKAIOIEH Cpe/ibl.

* OIIUCHIBATH U OOBSCHATH (PU3NUYECKUE SIBICHUS U CBOMCTBA TEJ: CBOMCTBA Ta30B,
XKHUJIKOCTEW U TBEPJBIX TeJ; SJEKTPOMArHUTHYIO HHAYKIUIO, pacpoCTpaHeHHe
AIIEKTPOMArHUTHBIX BOJTH; BOJTHOBBIE CBOWMCTBA CBETA; M3TyYCHUE U TIOTJIONIEHHE CBETA aTOMOM,;
dororddexr;

* OTJIMYATh TUTIOTE3BI OT HAYYHBIX TCOPHIA;

* JIeNIaTh BHIBOJIBI HA OCHOBE 3KCIIEPUMEHTABHBIX JaHHBIX;

* IPUBOAUTH IIPUMEPHI, IOKA3bIBAIOIINE, YTO: HAOIIOAECHUS U SKCIIEPUMEHT SIBIISIOTCS
OCHOBOH /17151 BBIABMIKEHHSI TUIIOTE3 M TEOPHIA, TTO3BOJIAIOT TPOBEPUTH HCTUHHOCTD
TEOPETUYECKHUX BBIBOJIOB; (PM3UUECKAsl TEOPUS 1a€T BOZMOXKHOCTb OOBSICHATh U3BECTHBIE
SIBJICHUS IPUPOIBI M HAyYHBbIE (PAKTHI, IPEICKA3bIBATD €Ille HEU3BECTHBIC SBJICHHUS;



* IPUBOJIUTH IPUMEPHI MIPAKTHUECKOTO UCTIONB30BaHUS (PU3NUCCKUX 3HAHUI: 3aKOHOB
MEXaHHUKH, TEPMOJUHAMUKY U JICKTPOJUHAMHUKH B SHEPTE€TUKE; Pa3IMUHBIX BUIOB
AJIEKTPOMATHUTHBIX M3TYYCHHH ISl PA3BUTHUS PAIMO U TEICKOMMYHHUKAIIUN, KBAHTOBOU (DU3HKHU
B CO3/IaHUHU AJICPHOI SHEPTEeTUKH, J1a3€POB,;

* BOCIIPUHUMATh U Ha OCHOBE MOJIYYEHHBIX 3HAHUM CAMOCTOSITEILHO OLIEHUBATh
nHpopmaruto, coaepkanryrcs B cooduenusx CMU, MaTepHeTe, HaydHO-TIOMY/ISPHBIX

CTaTbiX.

* IPUMECHSTH MMOJYYCHHbBIC 3HAHUSI IS PEIICHUsT PU3MYECKUX 337134,
* OIPEENSTh XapakTep GU3MUECKOTO mporiecca 1o rpaduky, Tabmure, popmymne™ ;
*U3MEPATH Psiji GU3MUSCKUX BEJMUYMH, IPECTABIISASA PE3yIbTaThl K3MEPEHHUH C YIETOM HX

IIOIPELIHOCTEM.

IInanupyemMble pe3yJbTaThl 0CBOCHHS 0011e00pa30BaTeIbHON AUCHMIIMHBI B
coorBercTBMU ¢ PI'OC CIIO 1 Ha ocHoBe PI'OC COO

Ocoboe 3HaueHNe qUCIUTUTMHA UMeeT pu GpopmupoBanun u passutun OK u ITK (OK
ykasbiBatoTcs u3 HoBoro Mmakera ®I'OC CIIO 2022roaa o npodeccuu/cnenuanbHOCTH)

Kon n HanmeHoBaHue
¢opMupyemMbIX KOMIeTeHI M

HnaﬂnpyeMLle Ppe3yabTaTbl OCBOCHUA TUCHHUIIIMH

O6mmue!

Jucuuniunapubie’

OK 01. BoiGupats criocoObl pereHus
3aj1a4 npodeccroHaabHOM
JIeATETLHOCTH IPUMEHHUTENBHO K
Pa3IMYHBIM KOHTEKCTaM

B yacTtu Tpy10BOro BOCIHUTAHUS: - TOTOBHOCTh
K Tpy/y, OCO3HAHHE LICHHOCTH MacTepCTBa,
TPYJOJIO0He; - TOTOBHOCTb K aKTHBHOM
JIEATEIBHOCTH TEXHOJIOTHYECKOM U COLIMAIbHOM
HaIpaBJICHHOCTH, CIIOCOOHOCTh HHULIMUPOBATH,
IUTAHUPOBATh M CAMOCTOSITEIILHO BBIMIOJIHSATD
TaKYIO JIeITENIbHOCTD; - HHTEPEC K PA3INUYHBIM
chepam pohecCHOHATBLHOM NI TeIBHOCTH,
OBJ1ajicHHEe YHUBEPCAJIbHBIMU Y4€OHBIMH
[O03HABATEJILHBIMU JISUCTBUSIMHU: a) Oa30BbIE
JIOTHYECKHUE JACHCTBUS: - CAMOCTOSTEILHO
(opMyIHpOBaTh U aKTYaJIH3UPOBATH
npo0eMy, paccMaTpUBaTh €€ BCECTOPOHHE; -
YCTaHABJINBATh CYIIECTBEHHBIN PU3HAK WIIH
OCHOBAHMI JUISl CPABHEHHS, KITACCH(DUKALINH 1
0000IIEHUS; - ONPENENATh LEeTH A TeNbHOCTH,
3a/1aBaTh IapaMeTphl M KPUTEPHU UX
JOCTIDKEHHSI; - BBISIBIIATH 3aKOHOMEPHOCTH 1
MPOTHUBOPEYHS B PACCMATPUBAEMBIX SIBICHHUSX;
- BHOCUTbH KOPPEKTHBEI B IESATEIEHOCTD,
OLICHUBATH COOTBETCTBHE PE3YIbTATOB IIEIISIM,
OIIEHMBATh PUCKH TOCIECTBUI IESTENLHOCTH;
- pa3BHBaTh KPEaTHBHOE MBIIIICHHE IPH
PpEIIeHNH )KU3HEHHBIX IpobiteM 6) 6a3oBbIe
HCCIIE0BATEIbCKUE ICHCTBHSL: - BIAETh
HaBbIKaMHU y4eOHO-NCCIIeIOBaTeIbCKOH 1
MIPOEKTHOH AeSTeTbHOCTH, HaBBIKAMHU
paspereHus mpobiem; - BBISBIATh MPUYUHHO-
CIICJICTBEHHEBIE CBSI3U M aKTyaIN3HPOBATh
3aj1a4y, BBIABUTaTh TUIIOTE3Y €€ PEIICHNs,
HAXOJHTh apTYMEHTHI JJIsl IOKA3aTeIbCTBA
CBOMIX yTBEPKICHHMIA, 3aJaBaTh HapaMeTphl
KPHUTEPUH PELICHNUS; - aHATTM3UPOBATH
MOJIyYSHHBIE B XOJIE PEIICHHS 3a/1auk
pe3yabTaThl, KPUTHYECKH OLIEHUBATH UX
JIOCTOBEPHOCTB, IIPOTHO3UPOBATH H3MEHEHHUE B
HOBBIX YCJIOBHSIX; - YMETh IIEPEHOCHTH 3HAHUS
B TI03HABATENBHYIO H MIPAKTUYECKYIO 00JIACTH
JKU3HEACSITENIBHOCTH; - YMETh HHTETPUPOBATH
3HAHMS U3 Pa3HBIX MPEIMETHBIX 00JIacTel; -
BEIJIBUTATh HOBBIE HJICH, TIPE/Iarath
OPHUI'MHAIBHBIC MOXOBI ¥ PELICHHS; -
CITOCOOHOCTH MX MCIOIb30BAHUS B
MO3HABATEJILHOM U COLMAIBbHOM MTPaKTHKE

- BJIaJIETh OCHOBOIIOJATAIOMINMH (U3NUECKUMU
TIOHATHSMH U BEJIMYHHAMH, XapaKTePH3YIOIIIMHI
(m3nueckue nponeccs (CBI3aHHBIMH C MEXaHUYECKHM
IIBIKEHUEM, B3aUMOJEHCTBHEM Tell, MEXaHUUECKUMHU
KOJIeOQHMSIMHU U BOJTHAMH; aTOMHO-MOJICKYJISIPHBIM
CTPOCHHEM BEILECTBA, TEIUIOBBIMH IIPOIIECCAMU;
JNIEKTPUYECKHM U MATHUTHBIM IIOJIIMHY,
JJIEKTPUIECKUM TOKOM, 3JIEKTPOMarHUTHBIMU
KOJIeOQHMSIMH U BOJTHAMH; ONTHYECKUMH SIBIICHUSIMH;
KBaHTOBBIMU SIBJICHHSMHU, CTPOCHHUEM aTOMa U
ATOMHOTO Spa, PaANOaKTHBHOCTBHIO); BlIaJJcHHE
OCHOBOITOJIATAIOIIINMH aCTPOHOMUYECKIMH
MOHATHAMH, O3BOJIIOIINMH XapaKTepU30BaTh
TIPOIIECCHI, MPOMCXOSINIE Ha 3B€3/1axX, B 3BE3IHBIX
CHCTEMaX, B MeKTaJIaKTHIECKOH CpeJie; IBIDKEHHE
HeOCCHBIX TeJI, DBOIOIHIO 3Be311 U Beenennoii; -
BJIaJICTh 3aKOHOMEPHOCTSIMH, 3aKOHAMH M TEOPHSIMHI
(3axoH BcemupHoro Tarorenus, I, 1T u III 3axonsr
HeloToHa, 3aKOH COXpaHeHHs] MEXaHHUECKON SHEPTHH,
3aKOH COXPaHEHUsI MMITyJIbCa, IPUHIIAIT CYTIePIIO3UIIHI
CHUJI, TIPUHITAI PaBHOIIPABHOCTH HHEPIUATIEHBIX CHCTEM
0TCYeTa; MOJIEKYJIIPHO-KHHETHUECKYIO TEOPUIO
CTPOEHHSI BEIECTBA, Ta30BbIEe 3aKOHBI, IIEPBBII 3aKOH
TEPMOJMHAMHKH; 3aKOH COXPAHEHHS IEKTPUIECKOTO
3apsiza, 3akoH KynoHa, 3akoH Oma i1 y4acTka erH,
3akoH OMa JyIsl TTOJTHOM 3JIEKTPUYECKOil LIenH, 3aKOH
Jlxoyns - JIeHna, 3aKOH 3JIEKTPOMAarHUTHON MHIYKLIUH,
3aKOH COXPaHEHHMS YHEPTHH, 3aKOH IPSIMOIHHEHHOTO
pacnpocTpaHeHHs CBETa, 3aKOH OTPKCHUS CBETa,
3aKOH MPEJOMIICHUSI CBETa; 3aKOH COXPAHCHUS
SHEPTHUH, 3aKOH COXPAHEHUS HMITYJIbCa, 3aKOH
COXpaHEHHUI HIIEKTPHIECKOTO 3apsijia, 3aKOH
COXpaHEHHUs] MacCOBOT0 YHCIIa, HOCTyNaThl bopa, 3akoH
PaJHOaKTUBHOTO Paclaja); yBepeHHOE UCIIONb30BAHIE
3aKOHOB M 3aKOHOMEPHOCTEH NPH aHan3e pU3HIECKUX
SIBJICHUH M TIPOLIECCOB; - CHOPMHUPOBATH YMEHUS
pemIaTh pacueTHbIE 330a9H C IBHO 3aJaHHOU
(u3MIecKoit MOJIENBIO, HCIIONB3Ys (PU3NUECKHE 3aKOHEI
1 NIPUHIIMIIBL;, HA OCHOBE aHAJIN3a YCIIOBHS 33129
BHIOHPATh (PUMUECKYIO MOJIEIb, BBIICISATH
(hu3nUecKkue BETUIUHBI U GOPMYITBI, HEOOXOUMBIE IS
ee pelIeHHs, IPOBOIUTH PACUETHI M OLICHUBATh
PeaNbHOCTD MOTYyIEHHOTO 3Ha4eHUs (HH3UIECKOU
BEJIMYMHBI; pelIaTh KAYeCTBEHHBIE 3a/Jaul, BEICTPAHBast
JIOTHYECKH HENMPOTUBOPEUUBYIO LIETIOUKY PAcCyKICHUI
C OIOPOH Ha U3yUCHHBIE 3aKOHBI, 3AKOHOMEPHOCTH U
(u3ndeckue sIBICHUS; - CHOPMUPOBATH TIOHUMAHUS
ponu GU3HUKK B SKOHOMUUYECKOH, TEXHOIOTHYECKOH,
COIMANIBHOI U 3THYECKOH cepax nesTeIbHOCTH
YeJIOBEKA; POJIM U MecTa (pU3MKH B COBPEMEHHOH




Hay4HOW KapTHHE MHPA; POJIM aCTPOHOMHH B
HPAaKTUYECKON JESATEIbHOCTH YeI0BEKa U JallbHEHIIeM
HAay4YHO TEXHUYECKOM Pa3BUTHH - c(OPMUPOBATH
YMEHUS pa3nyaTh yCIOBUS HPUMEHHUMOCTH MOJIENeH
(hU3UYECKUX Te U MPOLIECCOB (SBICHHN):
HHepIHaIbHas CUCTEMA OTCYeTa, MaTepHalbHas TOUKa,
PaBHOYCKOPEHHOE JIBIJKEHUE, CBOOOIHOE MaJICHUE,
a0COIIOTHO ynpyrast AeopManusi, abCONOTHO YIIPyroe
1 abCOIIIOTHO HEYNPYroe CTOIKHOBEHNUS, MOJIeNeH rasa,
SKUJIKOCTH M TBEPJIOTO (KPUCTAIIIMYECKOr0) Tela,
UJICaJIbHOTO ra3a, TOYEUHBI 3aps/l, OHOPOIHOE
JJIEKTPUYECKOE MOJIe, OTHOPOIHOE MATHUTHOE MOJIE,
rapMOHHYECKHE KOJIeOaHUs, MaTEMaTHYECKUI
MasITHUK, UJI€aJIbHbII NPYKUHHbIA MasSTHUK,
TapMOHHYECKHE BOJHEI, HAEaTbHBIH KoleOaTenbHbIH
KOHTYP, TOHKasl JINH3a; MOJIeJIel aTOMa, aTOMHOTO si/ipa
Y KBAaHTOBOH MOJIEIN CBETA; - CHOPMUPOBATH yMEHUS
OOBSCHATH OCOOCHHOCTH IPOTEKAaHUs (PH3UIECKUX
SIBJICHUIT: MEXaHUYECKOE JBIKEHHUE, TEIIOBOE
JIBIDKCHHE YaCTHI BELIECTBA, TEINIOBOE PaBHOBECHUE,
OpoyHOBCKOe ABIKeHHE, Tuddy3us, ncrnapeHue,
KUICHHUE ¥ KOHACHCALNS, ITaBICHUE U
KPUCTAJLUIM3aLHs, HAIIPaBICHHOCTH TEIUIONEpe/IayHn,
JJIEKTPU3ALHH Tell, SKBUIIOTEHIMAILHOCTH
HOBEPXHOCTH 3aPsDKCHHOTO MIPOBOJHHKA,
9JIEKTPOMArHUTHOW MHIYKINH, CAMOUH/YKIIHH,
3aBHCHMOCTH COTIPOTHBIIEHHS HOJIYIIPOBOXHHUKOB "p-"
n'"n TUNOB" OT TEMIIEPATYpBl, PE30HAHCA,
uHTepEpeHNH BOJIH, TUPPAKIMHU, TUCIEPCUH,
TIOJIHOTO BHYTPEHHETO OTpakeHus, GoTodddext,
(hr3rYecKre IPUHIMIIBI CIIEKTPAIBLHOIO aHAIN3a H
pabotsl nasepa, "anbtha-" u "Oera-" pacmamsl siaep,
raMMa-u3JIydeHue suep; - ChopMIpPOBaTh MOTUBALIHIO K
Oyayuieit mpodecCHOHANBHOM ACATEIBHOCTH 110
CHEeUUATIbHOCTIM (PU3UKO-TEXHUYECKOro NPOpuIIs;

OK 02. Hcnionb30BaTh COBpEMEHHEIS
CpelICTBa IIOUCKA, aHAJIN3a 1
HHTEpIpEeTaluy HHPOPMALINH, U
HH(OPMaLFIOHHbBIE TEXHOJIOTHH ISt
BBITIOJHCHNUS 3144
podecCHOHANBHOM IeATETEHOCTH

B o6macTy IEHHOCTH HayYHOTO IIO3HAHUSL: -
c(hOpMHUPOBAHHOCTH MUPOBO33PECHH,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKU U OOIECTBEHHOH IIPAaKTHKH,
OCHOBAHHOT'O Ha AUAOre KyIbTyp,
CIOCOOCTBYIOIIETO OCO3HAHHIO CBOETO MECTa B
MOJUKYJIBTYPHOM MHUPE; - COBEPLICHCTBOBaHHE
SI3bIKOBOM M UNTATENIbCKOM KyJIBTYPBI KaK
CpelCTBA B3aUMOJECHCTBHS MEXKIY TIOIbMU H
MTO3HAHMS MUPA; - OCO3HAHNE [IEHHOCTH
HAy4YHOHU JeATeNbHOCTH, TOTOBHOCTD
OCYILECTBIATh IPOEKTHYIO U
HCCIIEI0BATENBCKYIO IEATENbHOCTD
HMHIUBUIYaJbHO U B rpymmne; OBrageHue
YHHBEpCalIbHbIMH y4eOHBIMU
[103HABATEILHBIMA JEHCTBHAMU: B) paboTa ¢
nHdopManyeil: - BlageTh HaBbIKAMU
HOJTy4eHUs! HHPOPMAIINK U3 HCTOYHUKOB
Pa3HBIX THIIOB, CAMOCTOSITENIBHO OCYIIECTBILSITh
TIOVICK, aHAJIN3, CUCTEMATH3AIUIO 1
HMHTEPIIPeTanuio HHHOPMAIUH PA3ITHIHBIX
BUJIOB M (pOPM IIPE/ICTABICHHUS; - CO3ABATh
TEKCTHI B Pa3INYHBIX (HOpPMATAX C YICTOM
Ha3HAYCHHs HH(YOPMAIUHK U LeTeBOil
ayJUTOPHY, BEIOHpPasi ONTUMAIBHYIO hopMy
MPECTaBICHUS U BU3YAIN3ALIH; - OLICHUBATH
JOCTOBEPHOCTS, JISTHTUMHOCTD HH(pOpManuu,
€€ COOTBETCTBHE NIPABOBBIM M MOPAJIBHO-
9THYECKUM HOpPMaM; - HCIIONB30BaTh CPEICTBA
MH(OOPMALMOHHBIX X KOMMYHHKAIIMOHHBIX
TEXHOJIOTHH B PEICHUN KOTHHUTHBHBIX,
KOMMYHHUKATHBHBIX U OPraHH3allHOHHBIX 33124
¢ coOoIeHIeM TpeOOBaHH SPrOHOMHUKH,
TEXHUKH 0€30ITaCHOCTH, THTHEHBI,
pecypcocOepexeHus, MPAaBOBBIX U ATHYCCKHX
HOPM, HOPM MH(OPMAIIMOHHOHN 0E30MacHOCTH;
- BJIQJIETh HABBIKAMH PACIO3HABAHMSA U 3aLUTHI
nHdopManuu, HHPOPMALHOHHOMH
0e300aCHOCTH JITYHOCTH

- YMETh YYHUTHIBATh TPAHUIIBI TPUMEHEHHUS U3yYCHHBIX
(hu3uUecKuX MOJeINeli: MaTepuanbHas TOUKa,
MHEpLUalbHAs CUCTEMA OTCYETa, HICANbHBIN Ta3;
MOJIENN CTPOEHHS I'a30B, JKUIKOCTEN U TBEPIBIX TEll,
TOYEUHBIH JIEKTPUYECKUI 3apsia, siAepHas MOAEIb
aTOMa, HyKJIOHHAs! MOJIE/Ib aTOMHOTO siipa pH
pelreHny GU3MIECKHX 3a1aq; - CHOPMHPOBATH YMEHHUS
UCCIIEZIOBATh M aHAIM3HUPOBATh Pa3HOOOPA3HbIE
(hu3nuUecKue IBICHUS U CBOICTBA OOBEKTOB,
MIPOBO/IUTH CAMOCTOSITENIbHBIE UCCIIEIOBAaHNS B
peajbHBIX ¥ 1a0OpaTOPHBIX YCIOBHAX, YATATH U
aHAJIM3UPOBATh XAPAKTEPUCTHKU IPUOOPOB U
YCTPOHCTB, OOBSACHATE MPUHIAIEI UX PaOOTHI; -
copMUpPOBATH YMEHHUS PEIIATh PACUCTHBIC 3a1aUH C
SIBHO 33/IaHHOI 1 HESIBHO 33JaHHON (HDH3HUECKOM
MOJIETIBIO: Ha OCHOBAaHUH aHAJIM3a YCIIOBHS BEIOMPATh
(hu3nuUeckre MO/eNH, OTBEYAIONIe TPEOOBAHUSIM
3a/1a4¥, TPUMEHATH (POPMYJIbI, 3aKOHBI,
3aKOHOMEPHOCTH H ITOCTYJIAThl (PU3UUECKHX TEOPHI
TIPU UCIIOJIb30BAaHUU MAaTEMATHYECKUX METO/I0B
peleHus 3a1a4, MPOBOAUTH PAacUeThl HA OCHOBAHHU
HMEIOIINXCS JAHHBIX, aHAJIM3UPOBATh PE3YIbTaThl U
KOPPEKTHPOBATh METOJIbl PEIIEHUS C yUETOM
MOJTYYSHHBIX PE3yJIbTaTOB; PEIIaTh Ka4eCTBEHHbBIE
3a/1a9¥, TpeOyroNre IPUMEHEHHS 3HAaHUH U3 Pa3HBIX
pa3aenoB MKOJILHOTO Kypca (GHU3UKH, a TaKXKe
MHTETpaliy 3HAHUN U3 APYTUX MPEIMETOB
€CTECTBEHHOHAYYHOTr'0 LIUKJIa: BEICTpauBaTh
JIOTHUYECKYIO LIETIOUKY PACCYKAECHUI ¢ ONOpoi Ha
U3y4YEHHbIE 3aKOHbI, 3aKOHOMEPHOCTH U (pu3nuecKue
SIBJICHUST; - OBJIAJIETh Pa3IMYHBIMU CIIOCO0AMHU paboTHI
¢ nHdopManyeil GpU3NIECKOro CoepIKaHus ¢
UCTIOJIb30BAaHUEM COBPEMEHHBIX HH(POPMALIOHHBIX
TEXHOJIOTHH, pa3BUTHE YMEHHI KPUTHYECKOTO aHAIM3a
1 OLICHKH JOCTOBEPHOCTH IOJTy4aeMoi HH(OopMaIiu;

OK 03. ITnanupoBats u
peaNn30BLIBATE COOCTBEHHOE
npoecCHOHATbHOE H ITYHOCTHOE
pa3BHUTHE, PESATPUHUMATEIIBCKYIO

B o6nacTi yX0OBHO-HPABCTBEHHOTO
BOCHHTAHHUS: -- C(HOPMHUPOBAHHOCTH
HPaBCTBEHHOTO CO3HAHUSI, STHIECKOTO
TIOBE/ICHHS; - CIOCOOHOCTh OLICHUBATh

- BJIaJA€Th OCHOBHBIMHA METOAaMU HAYYHOI'O [TIO3HAHMA,
HCIIOJIB3yEMBIMU B (I)I/IBI/IKCZ IIPOBOAUTH IIPSIMBIC U
KOCBEHHBIC U3MEPCHUSL @HSHHGCKI/IX BCIIMYHH, BLI6I/Ipa$I
ONTHMAJILHBIN CII0C00 H3MEPEHUS U UCIIOJb3Ys
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JIEATEIBHOCTh B MPO(ECCHOHAIIBHOM
cdepe, UCIIOIB30BATH 3HAHKS IO
(bHHAHCOBOH I'PaMOTHOCTH B
Pa3sIMYHBIX XKHU3HEHHBIX CUTYyalUsIX

CHTYAalUIO ¥ MPHHUMATh OCO3HAHHBIC PEIICHHUS,
OPUEHTHPYACh Ha MOPAJIbHO HPABCTBEHHBIC
HOPMBI U IEHHOCTH; - OCO3HAHHE TUYHOTO
BKJIaJla B TIOCTPOEHHE YCTOWYHUBOIO OyAyIIero;
- OTBETCTBEHHOE OTHOILICHHUE K CBOUM
POAUTEISM U (WIIH) APYTHM WICHAM CEMbH,
CO3JIaHHIO CEMbH Ha OCHOBE OCO3HAHHOT'O
MPUHATHUS LEHHOCTEH CeMEeHHOMN KU3HU B
COOTBETCTBHY C TPaJHIMAMU HaponoB Poccum;
OBJ1ajiecHUe YHUBEPCAIbHBIMU PETYJISITHBHBIMU
JIEUCTBUSAMMU: a) CAMOOPraHU3aLMs: -
CaMOCTOSATENBHO OCYIIECTBIATH
103HABATEIIbHYIO JIESITEIbHOCTD, BBIABIAT
po0OJIEeMBl, CTABUTH U HOPMYIHPOBATH
COOCTBEHHBIE 3a]]a9l B 00pa30BaTEeIbHOM
JESTENbHOCTH 1 )KM3HEHHBIX CUTYAIMSX; -
CaMOCTOSATENIBHO COCTABIIATD IIAH PELICHHUs
IIPOOIIEMEI C YIETOM HMEIOIHXCS PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEH U MPEAMOYTEHH;
- 1aBaTh OLICHKY HOBBIM CHTYALUsIM;
c1oco0cTBOBaTh (POPMUPOBAHHIO U
IPOSIBJICHHIO HIMPOKOH 3PYAULUN B Pa3HBIX
00J1aCTAX 3HAHHH, TOCTOSHHO ITOBBIIIATH CBOM
o0pa3oBaTeNbHbIN U KyJIbTYPHBIH YPOBEHB; 0)
CaMOKOHTPOJIb: HCII0JIb30BATh IPUEMbI
pedaekcuu Ui OLIEHKH CUTYaluy, BbIOOpa
BEPHOTO PEIICHUS; - YMETh OLIEHUBATH PUCKU U
CBOEBPEMEHHO NIPUHUMATh PEIICHNUS 110 UX
CHW)KEHUIO; B) IMOIIMOHAJIbHbBII UHTEIIIEKT,
IpeIoaraomuii copMHpPOBaHHOCTH
BHYTPEHHEH MOTHBAIIUH, BKIIOYAIOIICH
CTPEMJICHHE K JOCTUKCHHUIO LIEIN U YCIIEXY,
ONTHMH3M, HHUIIHATUBHOCTE, yMEHHE
JIefiCTBOBATH, HCXOJISl N3 CBOMX BO3MOJKHOCTEIT;

U3BECTHBIC METO/IbI OIICHKH TTOTPELIHOCTEH
U3MEPEHHH, TIPOBOUT HCCIIC0OBAaHUE 3aBUCHMOCTE
(hH3UYECKUX BEIMYHH C UCIIOIB30BAHIEM IPSIMBIX
U3MEPEHHUH, OOBSACHATD NOJIyYCHHBIC PE3YIIbTaThI,
UCHOJIB3Ysl (PU3MUECKUE TEOPUH, 3aKOHBI U IOHATHUS, U
JleTIaTh BBIBOJIBI; COOMIONATH IpaBuia 0€30IIacHOroO
Tpy/a IIPU HPOBEJICHUH HCCIIEOBAHHI B paMKax
y4eOHOr0 KCIIEpUMEHTa U

y4eOHO HCCIIe0BATENbCKOM AEITENEHOCTH C
UCHOJIb30BAHUEM LIU(PPOBBIX U3MEPUTEIIBHBIX
YCTPOKCTB U JIaOPaTOPHOro 060PyAOBAHHS;
copMUPOBAHHOCT IPEACTABICHHN 0 METOJaX
HOJIy4CHUs HAYYHBIX aCTPOHOMUYECKUX 3HAHUM;

OK 04. DddextuBHO
B3aMMO/ICHCTBOBATH U paboTarth B
KOJUIEKTHBE U KOMaH/Ie

- TOTOBHOCTb K CaMOPa3BUTHIO,
CaMOCTOSATEIILHOCTH U CAMOOIPEEIICHHUIO; -
OBJIa/ICHUE HaBbIKAMHU Y4eOHO-
HCCIE0BAaTEeILCKOMN, TPOEKTHOM U COLUAIbHOMN
nearenbHocTH; OBllajieHNe YHUBEPCAIbHBIMU
KOMMYHHUKATUBHBIMHU JIEUCTBUSIMHU: O)
COBMECTHAsI JeITENbHOCTD: - MIOHUMATh U
HCIIOJIb30BaTh MPEUMYIECTBA KOMAaHJHOW 1
WMH/IMBUYalIbHOW pabOTHhI; - IPUHUMATD LIEIH
COBMECTHOI1 JIeATENbHOCTH, OPTaHU30BbIBATH U
KOOPJMHUPOBATh AeHCTBYSA 110 e
JIOCTHIKEHUIO: COCTABIIATh IIAH JIEHCTBUH,
pacrpenensiTh posii ¢ y4eTOM MHEHUI
YYaCTHUKOB 00CY)KIaTh Pe3yIbTaThl
COBMECTHOI1 paboTBhI; - KOOPJAWHUPOBATH U
BBINOJHATH PA0OTy B YCIOBUSIX PEabHOTO,
BHPTYaJILHOTO U KOMOMHUPOBAHHOTO
B3aUMOJICHCTBHYS; - OCYIIECTBIISITh TO3UTUBHOE
CTPATErn4ecKoe MOBE/ICHNE B PA3INUHBIX
CUTYaLUSIX, IPOSBIIATH TBOPYECTBO U
BOOOpakeHHe, ObITh HHUIHATUBHBIM
OBIaiecHHe YHUBEPCATIBHBIMU PETYIATUBHBIMU
JICHCTBUSIMU:

- OBJIAZIETh YMEHUSMHU PabOTaTh B IPYIIIIE C
BBITIOJIHEHHEM PA3INYHbBIX CONUATIBHBIX POJIei,
IUIAHUPOBATH PabOTy TPYIIIBI, PALHOHAIBHO
pachpe/IesaTh ASITENbHOCTD B HECTAaHAAPTHBIX
CHUTYallsIX, aIeKBaTHO OLIEHUBATh BKIIAJ KaXKIOTO U3
YYaCTHUKOB TPYIIIIBI B PEIICHHE PACCMAaTPUBACMOH
POOGIIEMBI; - OBJIA/ICh OPTaHH3ALHOHHBIMHU 1
MI03HaBaTeIbHBIMI YMEHHSIMU CaMOCTOSITEIILHOIO
IpHOOPETEHNS HOBBIX 3HAHMIT B TIPOLIECCE BBITOIHEHHS
MPOEKTHBIX M Y4€OHO HCCIEI0BATENLCKUX PadoT,
YMEHUSIMH paboTaTh B IPYIIIE C BHITOTHEHHEM
Pa3IHYHBIX COLUAIBHBIX POJICii, INIAHUPOBATH PaboTy
TPYIIIBI, PAHOHANBHO PACHIPEACIATD JeATCILHOCTh B
HECTaHJAPTHBIX CHTYAIHsX, aleKBaTHO OLEHHBATh
BKJIaJ] K&XI0T0 U3 YYaCTHUKOB IPYIIIIBI B PEIICHHE
paccMaTpUBaeMoil IPOOIIEMBI;

OK 05. Ocy1ecTBisTh yCTHYIO U
MHCHMEHHYIO KOMMYHHKAIUIO Ha
rocy/lapCTBEHHOM si3blke Poccuiickoit
®Denepanun ¢ yueToM 0COOCHHOCTEH
COIMAIBHOTO U KyJIbTYPHOTO
KOHTEKCTa

B o6mactu scTeTH4eckoro BOCIUTAHUS: -
9CTETHYECKOE OTHOIICHUE K MHUPY, BKIIOUAst
JCTETHKY OBITa, HAYYHOTO ¥ TEXHHYECKOTO
TBOPYECTBA, CHOPTA, TPYZa U OOLMIECTBEHHBIX
OTHOIIIEHHU]; - CTIOCOOHOCTh BOCIIPUHUMATH
pa3nuyHbIe BU/IbI HCKYCCTBA, TPAJAULIUK U
TBOPYECTBO CBOETO U JPYTUX HAPOJIOB,
OIIyIIaTh SMOIMOHAIBHOE BO3JEHCTBHE
HCKYCCTBA; - YOKICHHOCTb B 3HAUMMOCTH IS
JIMYHOCTHU U OOIIECTBA OTEYECTBEHHOTO U
MHPOBOT'O HCKYCCTBA, 3THUUECKHUX KYyIbTyPHBIX
TpaJULUIi 1 HAPOJHOTO TBOPUECTBA; -
TOTOBHOCTB K CAMOBBIPA)KEHHUIO B PA3HBIX
BUJIaX UCKYCCTBA, CTPEMIICHHE IPOSBISITH
KadecTBa TBOpYECKOH ImyHOCcTH; OBNajieHne
YHHBEpPCATbHBIMH KOMMYHUKATHBHBIMU
JEHCTBHAMU: a) OOIICHHE: - OCYIIECTBIATh
KOMMYHHKAIIUH BO BCeX cepax KU3HH; -
pacno3HaBaTh HeBepOaIbHbIE CPECTBA
00IIeHNs], HOHUMATh 3HAYCHHE COIHATbHBIX
3HAKOB, PACMO3HABATh NPEANOCHIIKI

- c¢(hopMUPOBATh YMEHUS PacHoO3HaBaTh (HU3MYECKUE
SIBIICHUS (TIPOLIECCHI) M OOBSACHATH UX HAa OCHOBE
N3YYEeHHBIX 3aKOHOB: paBHOMEPHOE 1
PaBHOYCKOPEHHOE MPSIMOJIMHEHHOE IBIKEHHE,
cBOOOJHOE TTA/ICHHE TelI, IBUKCHHUE 110 OKPYKHOCTH,
WHEpIHs, B3aNMOJIEICTBHE Tel, KonebaTelbHOe
JIBIDKEHUE, PE30HAHC, BOJTHOBOE ABMKEHUE; T dy3us,
OPOYHOBCKOE JIBIKEHHE, CTPOCHHE KUIKOCTEH 1
TBEPJBIX Tell, H3MEHEHHE 00beMa Tel IIPH HAaTPeBaHUH
(OXJTaXIEHUH), TETUIOBOE PABHOBECHE, MCIIAPEHUE,
KOHJICHCAL[Ws, TIABJICHHE, KPUCTATH3ALH, KUIICHHE,
BJIQXKHOCTb BO3/1yXa, CBSI3b CpEIHEIl KHHETHYECKOM
9HEPTHH TEIIOBOTO BIKECHHUS MOJIEKYJI C aOCOIFOTHOI
TEMIIePaTypOii, TOBBILICHNE TaBJICHHUS ra3a IpH ero
HarpeBaHUM B 3aKPBITOM COCY/IC, CBS3b MEKIY
IIapaMeTpaMH COCTOSIHUS Ta3a B H30IIPOLECCax;
JJIEKTpU3aLHs Tell, B3aUMOeiCTBHE 3apsi/IOB,
HarpeBaHue MPOBOJHIKA C TOKOM, B3aMMOJICHCTBHE
MAarHuTOB, YIEKTPOMAarHUTHAsI HHAYKITHS, AeHCTBUE
MAarHUTHOTO TIOJIS HA MIPOBOAHHK C TOKOM H
JIBIOKYILIMHCS 3apsiJi, 3ICKTPOMAarHUTHbIE KOIeOaHus 1

8




KOHq)HI/IKTHLIX chyauHﬁ U CMATYaTh
KOHq)HI/IKTLI; - Pa3BE€PHYTO U JIOTUYHO HU3JIaraTh
CBOIO TOYKY 3pE€HHS C UCIIOJIb30BAHUEM
SA3BIKOBBIX CPEICTB

BOJIHBI, IPSIMOJIMHEHHOE PACIPOCTPAHEHHE CBETA,
OTpaxkeHHe, NPEIOMIICHHE, HHTEPEpEHIIHS,
mudpaknus ¥ HOSPU3aLis CBETa, AUCHIEPCHs CBETa;
(hoToanekTpuueckuii 3hPexT, CBETOBOE AaBIICHHE,
BO3HHKHOBEHHE JIMHEHUYaTOro CrekTpa aroMa
BOJIOPO/Ia, ECTECTBEHHAS I HCKYCCTBEHHAS
PaaNOaKTUBHOCTB; - CHOPMHUPOBATH CHCTEMY 3HAHUI O
(hHU3MYECKUX 3aKOHOMEPHOCTSIX, 3aKOHAX, TEOPHSIX,
JIEUCTBYIONINX HA YPOBHAX MHKPOMHPA, MAKPOMUPA U
Meramupa, IpeiCTaBICHUH O BCEOOIIEeM XapaKkTepe
(hU3MYECKUX 3aKOHOB; NPEJCTABICHUH O CTPYKTYpe
OCTpOeHUs! HPH3UIECKOI TEOPUH, UTO TTO3BOIUT
0CO3HAaTh POJIb (PyHIAMEHTAILHBIX 3aKOHOB U
IPHUHIIMIIOB B COBPEMEHHBIX PECTABIEHUSX O
IPUPOJIE, IIOHATH TPAHUIIEI IPUMEHUMOCTH TCOPHH,
BO3MOXKHOCTH MX IPUMEHEHHMS [ULsl OHCAHHs
€CTECTBEHHOHAYYHbIX SIBJICHUI U IIPOLIECCOB -
chopMUpOBaTH yMEHHS IPUMEHSTH 3aKOHBI
KJIACCHYECKOI MEXaHUKH, MOJICKY/SIPHON QU3HKH U
TepMOJMHAMUKH, 21€KTPOJHHAMHKYU, KBAHTOBOU
(U3KKH 1711 aHaIH3a ¥ OOBSICHEHHS SIBIICHUH
MHKPOMHpPa, MAKpPOMHUPA M MEraMupa, pa3iuiaTh
ycioBust (TpaHmLbl, 00JIaCTH) IPUMEHUMOCTH
(hm3HuYecKnX 3aKOHOB, IIOHMMATh BCEOOIINIT XapakTep
(yHIAMEHTaIbHBIX 3aKOHOB (3aKOH COXPAaHEHUs
MeXaHH4eCKOU YHEPIUH, 3aKOH COXPaHEHHUs] UMILyJIbCa,
3aKOH BCEMHPHOTI'O TATOTEHHs, IEPBBIil 3aKOH
TEPMOJMHAMHKH, 3aKOH COXPAHEHHS JJIIEKTPHIECKOTO
3apsfa, 3aKOH COXPAHEHHs YHEPIUH) U
OIPaHMYEHHOCTH UCIIOIB30BAHNS YaCTHBIX 3aKOHOB,;
aHaIU3UPOBATh (PU3MIECKUE IIPOLIECCHI, HCIIOIb3Ys
OCHOBHBIE IIOJIOXKEHHS, 3aKOHbBI 1 3aKOHOMEPHOCTH:
OTHOCHUTEIBHOCTh MEXaHHIECKOTO IBIDKEHHUS,
(hopMyIIBI KHHEMaTHKH PaBHOYCKOPEHHOTO BHKEHUS,
npeoOpa3zoBanus ["anunes i CKOpOCTU U
IiepeMeIeHys, TP 3aKkoHa HproToHa, TpHHIHI
oTHOcHTeNnbHOCTH ["anuuest, 3akoH 15 BceMupHOro
TATOTEHHUS, 3aKOHBI COXPAHEHUS UMITYIIbCa U
MEXaHHIeCKOH YHEPTUH, CBSI3b PaOOTHI CHIIBI C
N3MEHEHNEM MEXaHHIECKOH SHEPTHH, YCIOBHUS
PaBHOBECHS TBEPJIOTO Tela; CBA3b JABIICHHS
HJIEaEHOTO Ia3a CO CPeHEN KHHETUYECKOM SHEpTHei
TETUIOBOTO IBMKCHUS M KOHIIEHTPAIMEeH ero MOJIeKyI,
CBSI3b TEMIIEPATyPhI BELIECTBA CO CpeqHeH
KHHETHYECKOH SHepTHeil ero YacTHIL, CBSI3b JaBICHUS
UJIEANTEHOTO Ta3a ¢ KOHIIEHTPAINe MOJIeKyII H ero
TeMIepaTypou, ypaBHenue Menneneesa-Kianeiipona,
MIepBBIH 3aKOH TEPMOIMHAMUKH, 3aKOH COXPaHEHHS
SHEPIUH B TEIUIOBBIX MPOLECCaX; 3aKOH COXPaHEHUS.
3IIEKTPUUYECKOTO 3apsna, 3akoH Kynona,
MOTEHI[HAIBEHOCTD IEKTPOCTATHIECKOTO OIS,
MIPUHIIAIT CYTIEPITO3UIINH dJIEKTPHIECKHX TTOJIeH,
3akoHa KynoHna; 3akonbl OMa Juts y4acTKa Lenu 1 s
3aMKHYTOM 3JIEKTPUYECKOM LienH, 3aKoH Jxoyis-
Jlenna, 3aKOH 2JIEKTPOMArHUTHOH HHITYKIINH, IPABHIIO
Jlenna, mocTynaTsl crielaIbHON TEOPHH
OTHOCHUTENBHOCTH DHHIITEHHA, ypaBHeHHE DifHIITEHA
Juist poroaddekTa, IIepBEIit 1 BTOPOii mocTynaTel bopa,
MIPUHLIUI HeomnpezeneHHocTH [ eit3endepra, 3akoH
COXpaHEHHs 3aps/ia, MAaCCOBOTO YHCIIa ¥ SHEPTHHU B
SICPHBIX PEaKIMsX, 3aKOH paJHOaKTUBHOTO pacliaja;

OK 06. ITposiBnsiTh

IpaX<JaHCKO MaTPHOTUYECKYIO
MO3ULIUIO, IEMOHCTPUPOBATh
OCO3HaHHOE MOBEJICHNE HA OCHOBE
TpaJIUIIMOHHBIX O0IIIEYeTOBEYECKUX
LIEHHOCTEH, B TOM YHCIIE C yIETOM
rapMOHM3AIMH MEKHAIMOHAIBHBIX 1
MEXKPENTUTHO3HBIX OTHOIIEHHH,
MIPUMEHATH CTaHIaPThI
AQHTHKOPPYIIIMOHHOTO MOBEJICHUS

- 0CO3HaHHE 00YYAIOIIMMHUCS POCCUICKOM
IPaXIaHCKOMN HJIEHTHYHOCTH; -
Ie/IeHaIPaBICHHOE Pa3BUTHE BHYTPEHHEH
HO3UIHH JITYHOCTU HA OCHOBE yXOBHO-
HPaBCTBEHHBIX IICHHOCTEH HApOJI0B
Poccuiickoit deneparn, HCTOPHIECKUX U
HAIMOHAIILHO-KYJIbTYPHBIX TPAJHIIUHI,
(hopMHpOBaHHE CHCTEMBI 3HAYNMBIX IIEHHOCTHO
CMBICJIOBBIX YCTAHOBOK, aHTHKOPPYIIIHOHHOTO
MHPOBO33PEHHS, IPABOCO3HAHMS,
9KOJIOTHYECKOH KYJIbTYpbI, CIIOCOOHOCTH
CTaBHMTh LEJIM U CTPOUTH JKU3HEHHbIE TIIAHBI;
B yacTy rpaaaHcKoro BOCHUTAHMS:

- OCO3HAHHE CBOUX KOHCTUTYLIMOHHBIX MPaB U
00513aHHOCTEH, yBaXKEHUE 3aKOHA U
TIPABONOPAZIKA; - MPHHATHE TPAJUIIMOHHBIX
HAlMOHAILHBIX, 00LIEYEI0BEYECKHX

- ¢(hOpMUPOBATh YMEHUS IPUMEHSTH MOJY4YEHHBIC
3HAHWS JUIS OOBSICHEHHS YCIIOBUH POTEKaHUs
(hU3HMYECKUX SBICHUH B IPUPOJE H JUTS IPUHATHUS
MPaKTUYECKUX PEIICHUH B IOBCETHEBHOM KU3HU IS
obecrieueHHs1 6€30MaCHOCTH IIPU OOPAIEHNH C
OBITOBBIMU IIPHOOPAMH ¥ TEXHHIECKUMHU
YCTPOMCTBaMH, COXPAaHEHUS 37J0POBbSl U COOTIOICHHS
HOPM 9KOJIOTHYECKOTO TTIOBEJICHNS B OKPYIKAIOIIEeH
cpene; IIOHMMaHNe HeOOXOANMOCTH TPUMEHEHUS
JIOCTHKEHUN (DM3UKHU U TEXHOJIOTHH IS
PpaLMOHAIBLHOTO MPUPOIOTIOIb30BAHUS; -
chopMUPOBATH NPECTABICHUS O METOAX MOTyYCHHS
HaY4YHBIX aCTPOHOMHYECKUX 3HAHHM; BIIAJICTh
YMEHHUSIMH CaMOCTOSITENIEHO (pOPMYITUPOBATH LETb
HccieoBaHus (POCKTA), BHIIBUIATh THIOTE3bI HA
OCHOBE 3HaHHsI OCHOBOIIOJIATAOIIHNX (HH3HIECKUX
3aKOHOMEPHOCTEH U 3aKOHOB, NPOBEPSTh X




TYMaHUCTHYECKHUX H JIEMOKPATHUECKUX
LIEHHOCTEIf; - TOTOBHOCTh POTHBOCTOSITH
HICOJIOTHH SKCTPEMU3Ma, HAI[HOHATN3MA,
KceHO(HOOUH, TUCKPUMUHALIMH IO
COLUAIBHBIM, PEIIUTHO3HBIM, PACOBBIM,
HaIMOHAIBHBIM IIPU3HAKaM; - TOTOBHOCTh
BECTU COBMECTHYIO IESTEIBHOCTh B HHTEpPECcaX
IPXIAHCKOTO OOIIECTBa, y4aCTBOBATh B
caMOyIpaBIeHHH B 00Ie00pa3oBaTeIbHON
OpraHM3alMK U JIETCKO-FOHOIIECKUX
OpraHM3aLMUsX; - YMEHUE B3aHMO/ICICTBOBATD C
COIMAIBHBIMU HHCTUTYTaMH B COOTBETCTBUU C
uX QYHKUUSMU U Ha3HAUCHHUEM; - TOTOBHOCTb K
TYMaHUTapHON U BOJIOHTEPCKOM JESATEIbHOCTH;
NATPHOTHYECKOr0 BOCIIMTAHHUS: -
c(hOpMUPOBAHHOCTb POCCUIICKOI IPaKAAHCKOI
HJICHTUYHOCTH, TIATPHOTH3MA, YBAXKCHUS K
CBOEMY HapOAy, UyBCTBa OTBETCTBCHHOCTH
nepen PonuHoii, roprocty 3a CBOM Kpaid, CBOIO
PonuHy, cBOI S3BIK U KYJIBTYPY, IPOLLIOE U
HacTOsIIIee MHOTOHAI[OHAIBHOTO Hapo/a
Poccuu; - IeHHOCTHOE OTHOIICHUE K
rOCY/lapCTBEHHBIM CHUMBOJIAM, HCTOPHYCCKOMY
1 IPUPOHOMY HACIIEAUIO, TIAMATHHUKAM,
TpaJuLUIM Hapo0B Poccun, HOCTIREHHUAM
Poccun B Hayke, HCKYCCTBE, CIIOPTE,
TEXHOJIOTHSX U TPYJe; - HaeiiHast
yOEXKIEHHOCTh, TOTOBHOCTB K CITY)KSHUIO U
3anmTe OTedecTBa, OTBETCTBEHHOCTH 3a €r0
cynb0y; OCBOSHHBIE 00YYaOIIUMHUCS
MEXIIPeIMETHBIE TIOHATUSH YHUBEPCAIbHBIE
yueOHbIe eiicTBUS (PEryJIATUBHBIC,
[103HABaTeNbHBIC, KOMMYHUKATHBHEIE); -
CIIOCOOHOCTB MX HCIIOIB30BaHUS B
[103HABATEJILHOM U COLUATIBbHOMN MTPAKTHKE,
TOTOBHOCTb K CAMOCTOSITEIIEHOMY
IUTAHUPOBAHHIO H OCYIIECTBICHHIO YUeOHOM
JESITeNbHOCTH, OPraHU3aLMK Y4eOHOro
COTPYIHHYECTBA C TIEAArOrNUeCKIMI
pabOTHHKAaMH U CBEPCTHUKAMH, K YIaCTHIO B
MOCTPOCHUY MHINBU/YaIbHOM
00pa30oBaTeNbHON TPAEKTOPHH; - OBIIACHUE
HaBbIKaMHU y4eOHO HCCIIe0BaTEIbCKON,
TPOEKTHON M COLMAJILHOMN e TeIbHOCTH

9KCHEPUMEHTAILHBIMU CPEJICTBAMM; ILIAHUPOBATh U
HPOBOJNTH (PH3UIECKUE SKCIIEPHMEHTBI, OITUCHIBATH H
aHaIN3UPOBATh MOTYIEHHYIO IPH BBHITOTHEHUN
9KCIIEPUMEHTA HH(OPMALIHIO, ONIPECIATh
JIOCTOBEPHOCTH MOTy4EHHOI'O Pe3yJIbTaTa;

OK 07. ConeiicTBOBaTh COXPAHEHHIO
OKpY>Kalollel cpeabl,
pecypcocOepereHHI0, IPUMEHSITh
3HaHMS 00 M3MEHEHHH KJIIMaTa,
MIPUHLMIBI OEPERKITUBOTO
MPOU3BO/ICTBA, 3P HEeKTHBHO
JIefICTBOBAT B UPE3BBIYANHBIX
CHTYaIHUsIX

B 06s1acTi 5KOIOTHYECKOTO BOCIIUTAHUSL: -
¢(hOPMUPOBAHHOCTH HKOJOTHYECKOH KYJIBbTYPBI,
TMOHUMAaHUE BIMSHUS COLIMAIbHO-
SKOHOMHUECKHX IPOLIECCOB HA COCTOSTHUE
TIPUPOTHOM U COLMANILHOM CpeJibl, OCO3HAHHE
rJI00aIBHOTO XapaKTepa SKOJIOTHYECKUX
po0ieM; - INIAHUPOBaHUE U OCYIIECTBIICHUE
JIelicTBUI B OKpY’KalolIel cpesie Ha OCHOBE
3HAHUA 1ieJel YCTONUNBOTO pa3BUTHSA
YEJI0BEYECTBA; aKTUBHOE HENIPUATHE JEUCTBUH,
MPUHOCSIIMX BPE OKpYKaroLeh cpene; -
YMEHHE TPOTHO3UPOBATh HEOIATONPUSTHBIE
9KOJIOTUYECKHUE TTOCIIE/ICTBHS
MpEANPUHUMAEMBIX ISHCTBUH, Pe1OTBpaILaTh
HX; - PaCIIMPEHUE OMBITA IESITEIILHOCTH
3KOJIOTUYECKOH HANpPaBIEHHOCTH; - OBJIAJICHUE
HaBbIKaMHU y4eOHO HCCIIeI0BaTEIBCKON,
TIPOEKTHOMN M COLMANILHOMN e TeTbHOCTH

- chopMupOBaTH yMEHUS TIPUMEHSITH TTOTyYCHHBIE
3HAHMS 151 O0BSICHEHHS YCIOBUH MPOTEKAHMUS
(hU3MYECKUX SBICHUH B IPUPOJE U IS IPHHATHS
TIPaKTUYECKNX PENIEHNH B TTOBCEJHEBHON KU3HH JUIS
obecrieyeHus1 6€30MacHOCTH MPU OOpaIEHNH ¢
OBITOBBIMU MPUOOPAMU M TEXHUYECKUMH
YCTpOHCTBaMH, COXPaHEHHUS 3710pPOBbs U COOITFOICHHS
HOPM 9KOJIOTHYECKOT0 MOBEACHHS B OKPYXKAIOIIeH
cpeze; MOHUMaHHE HEOOXOAUMOCTH MIPHMEHEHHUS
JIOCTHKEHNH (PU3MKY M TEXHOJIOTUH JUIst
PAIMOHAIBHOTO TIPUPOJIONONB30BAHNS; - OBIAJICTh
(cpopmupoBaTh MpeACTABICHHS) TPABUIAMH 3aITHCH
¢uzmgecknx GopMyI perbeHO-TOYETHON CHCTEMBI
o6osnauenuii JI. Bpaitnst (it cnensix u
C1a00BUIAIIMX 00YUAIOIIUXCs); - CHOPMUPOBATH
YMEHHS aHAJIM3UPOBATh U OLIEHUBATh MTOCIIE/ICTBHUS
OBITOBOI U TIPON3BO/ICTBEHHO AEATEIBHOCTH
YeNOBeKa, CBSI3aHHON ¢ (PM3HYECKUMH MPOLIECCAMH, C
TO3MIINH SKOJIOTHYECKOi 6e301acHOCTH;
TIPEZICTaBJICHHI O PaIMOHAIBHOM
[PUPOAOIOIB30BAHNH, A TAKKE Pa3yMHOM
UCTIOJIb30BaHNH JIOCTH)KCHHIT HAYKH U TEXHOJIOTUH JUIS
JTANBHEHIIIEro pa3BUTHSL YeTOBEYECKOro 00IIecTa

MK 1.1. OCyIIEeCTBISIET MOHTAX, HANAJKY U OcCyIIecTBISIET MOHTaXK, HAJIAJIKY M SKCILTyaTaluio
9KCILTyaTaIHIo JJIEKTPO0OOPyIOBaHHS. 3IEKTPOOOOPYTOBaHHSI.

MK 1.2. ObecnieunBaTh paboTy aBTOMAaTU3UPOBaHHBIX U | OOecneunBaTh paboOTy aBTOMAaTH3UPOBAHHBIX U
POGOTH3UPOBAHHBIX CHCTEM Ha POGOTH3UPOBAHHBIX CUCTEM HA CENBCKOXO3SHCTBEHHOM
CENbCKOXO35HCTBEHHOM 00BEKTE obbekTe

MK 1.3. OcyImecTBISITh OPraHU3aluOHHOE OcyImecTBISITS OPraHU3aIMOHHOE 00ECTICUCHIE

obecrieueHre MPOLECCOB MOHTAXA, HANAJKU U
9KCILTyaTalll1 3JIEKTPOOOOpyAOBaHH,
ABTOMATH3ALUK U POOOTH3ALNN
TEXHOJIOTHYECKHX TIPOLIECCOB Ha
CENbCKOXO35HCTBEHHOM 00BEKTE

TIPOLECCOB MOHTAXKa, HATTAAKKA U SKCIUTyaTallunu
3neKTp0060pyz[013aHm, aBTOMaTHU3alluu U
p060TH3aHI/II/I TEXHOJIOTUYCCKUX MIPOLECCOB Ha
CeNIbCKOXO03IHCTBEHHOM 00BEKTE
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! Vxasvisaromes popmupyemvie auunocmuvie u memanpeomemuvie pesyromamut us @I'OC COO (s nocredueii
peoakyuu om 12.08.2022) 6 omenazonvroi popme

2 Tucyunnunapvie (npedmemunle) pesyivmamol YKA3bl6alomcs 6 COOMEEMCmeun ¢ ux noamusim nepeurem 60 ®roC

COO (8 nocreoneii peoaxyuu om 12.08.2022 dns 6a306020 u yenybienHo2o yposHs 0byuenus
3 [IK yxazwvieaiomces 6 coomeememsuu ¢ PIOC CIIO peanuzyemoti npogeccuu / cneyuanvhocmu

1.4. Kosim4ecTBO 4aCOB HA 0OCBOEeHHe padoueil mporpaMMbl y4eOHOM TUCHMIIUHDI:

MaKCUMaJIbHOW y4eOHOU Harpy3ku obydaromierocs 108 yacos, B ToM uucie:
— 00s13aTeNnbHON ayAUTOpHOHN y4eOHOH Harpy3ku oOyuatomierocst 108 yacos;
— CaMOCTOATENBHOU paboThl 0Oy4Jaromierocs (ounoe oraenenue) 0 4acos;
— CaMoOCTOATENbHOM paboThl 00ydaroerocs (3a04HOe OT/AENIEHUE)  4acoB.
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2. CTPYKTYPA U COJAEPXKAHUE YUEBHOM JJUCHUTIJIAHBI

2.1. O0beM yueOHOI JMCHMIIJIMHBI M BUABI Y4eOHO# padoThI

Bup yuedHoii padoTbl O0bem yacoB

MaxkcumajibHasi ydeOHas HArpy3Ka (Bcero)

O0s3aTesIbHAsI Ay AUTOPHAs1 YueOHasi Harpy3Ka (Bcero) 108
B TOM YHCJIE!
3aHATHUS B rpyNIax 60
3auamus 6 nooepynnax (Ilp.3+JIP) 42
Ammecmanust 6

[TpomexyTounast arrectanus B popme: - 1 cemecTp -ough.3auéma
- 2 CeMECTp- IK3aMeHda
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2.2. TemaTu4yeckuii mjiaH u coaep:xkanue ydeonou nucuuniannbl OYIL.11 Ousuka

HaumenoBanue Coaep:xaHue yueOHOTr0o MaTepuaJia, JJabopaTopHbie U MPAKTHYECKHE 3aAHATHS, O0BbeM | mopmupyemsrie
pa3aesioB U TeM camocmosamenvHas paboma odoyuarowuxcs, Kypcoeas paboma (npoexm) (eciu npedycmompeHul) yacop | KommereHuun
1 2 3 4
1 cemectp (40 gacos)
Pa3nea 1 MexaHuka.
Tema 1.1. Kunematuka
1 | Beenenue. 3nauenue guzuxu npu océoenuu npogeccuii CII0 u cneyuanvnocmeii CI10* 2
2 | PapHOMEpHOE JBIKEHUE TIO OKPYKHOCTU. CKaIApHbBIE U 6eKMOPHbIE (huzudecKue eeiuduHbl 2
Camocmosmenvras paboma odyuarouuxcs
Tema 1.2. 3akonbl Mmexanuku HbloToHa
3 | Iepssriii 3akon Herotona. Cuiaa. Macca. Ummynece Tena. Bropoit 3akon Herorona. Tperuii 3akon HproToHa. 2 TIK1.1.+1.3.
Pewenue 3a0au c npogheccuonanvbHoli HANPABIEHHOCHIbIO
Camocmosmenvras paboma 00y4arouuxcsi
Tema 1.3. 3aK0HbI COXpAHEHUS B MEXaHUKE
4 | 3akoH coxpaHeHus: umnyibsca. PeaktuBHoe neuxenue. Ilpumenenue 3axkonoe coxpanenusa. Ilpakmuueckoe 2 TIK1.1.+1.3.
npumenenue Gu3uyecKux 3HAHUl 8 NOECEOHEGHOT HCUZHU 01 UCNOTbIOBAHUA NPOCHIBIX MEXAHUIMOG,
UHCIMPYMEHN 08, MPAHCHOPHHBIX CPEOCH 8.
Camocmosmenvras paboma 00y4arouuxcst
Pa3nen 2. OcHOBBI MOJIEKYJISIPHOI QU3HKU U TEPMOIMHAMMKH.
Tema 2.1. OcHOBBI M0JIeKY/ISIPHO-KMHeTHYecKkol Teopun. MieabHblil ras.
5 | OcHOBHBIC TMOJOKCHUS MOJEKYISPHO-KMHETHYECKOW Teopur. Pa3Mepsl M Macca MOJIEKYJT W aTOMOB. 2 [IK1.1.+1.3.
bpoynosckoe nBuxenue. Huddysus. Ypaeuenue cocmoanua wuoeanvmnozo 2aza. Hzonpoueccol u ux
epaguku. I'azoevie 3axkonvl. Monapuas 2a306aa nocmoannan
Camocmosmenvras paboma 00y4arouuxcst
Tema 2.2. OCHOBBI TEPMOAMHAMUKH
6 | OcHOBHBIC MOHATHUS U ONpeneneHus. BHyTpeHHss sHeprus. Pabora u temnora kak GpopMbl epeaadu SHEPTrun 2 [KL.1+1.3.
Ilpunyun oeiicmeuna mennogou mawiunvl. Tennoevie oOeuzamenu. KIIJ[ mennosozo oOeuzamens.
Xonoounvnvie mamunol. Pewwenue 3a0au c npogpeccuonanvbHoil HaNPagIEHHOCMbIO
Camocmosmenvnas paboma o6yyawuxcs
Tema 2.3. CBoiicTBa napoB
7 | Ucnapenue u koHaeHcanus. HachIeHHBIN Tap U €ro CBOMCTBaA. 2 IK1.1.+1.3.
8 | Abcorromnan u omuocumenbHan 61aHCHOCMb 6030yxa. To4ka POCHI. 2
9 | Buuucnenue enasxcnocmu 6030yxa. Boiuucnenue nosepxnocmuoco namsicenus scuokocmu. Pewenue 3a0au ¢ 2 [IK1.1.+1.3.
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| npogpeccuonanvnoii nanpasnennocmuio

Camocmosmenvnasn paboma o6yyarowuxcs

Tema 2.4. CBolicTBa ;JKHAKOCTEH

10 | XapakTepucTHKa )KUIKOTO COCTOSIHUS BeniecTBa. [I0BEpXHOCTHBIN CIIOH JKUIKOCTH. DHEPTHS IOBEPXHOCTHOTO 2 TIK1.1.+1.3.
CJ10s1.
Camocmosmenvnasn paboma o6yyarowuxcs
Tema 2.5. CBoiicTBa TBEPABIX TeJl
11 | XapakrepucTuka TBEpIOro COCTOSIHUS BELIECTBA. YIPYrue CBOMCTBA TBEPBIX Ted. 3akoH ['yka. 2
MexaHnyeckue cBOMCTBa TBEPbIX Tel. TemoBoe paciimpeHre TBepAbIX Tel U xuakoctei. [lnaBnenue u
KPUCTAILTH3AIHSI.
12 | Pewenue 3adau no meme «3axon I'yka» « Tennosoe pacuuperue meépovix mei 2
13 | Pewenue 3a0au no meme «3axon I'yka» « Tennosoe pacuiupenue meépovix mei 2
Pa3nes 3. OcHOBBI 2JIEKTPOAUHAMUKH
Tema 3.1. DiieKTpHYECKOE 10JIe
14 | DnexkTpuueckue 3apsaabl. 3aKon coxpanenus 3apaoa. 3akoH Kynona. Dnexkrpuyeckoe nosie. HanpsokeHHOCTD 2 TIKL.1+1.3.
aeKTpudecKoro noJjs. [IpuHImn cyneprno3uiuu nojiei.
15 | Paboma cun rnekmpocmamuyeckozo noaa. llotennuman. PazHocTh moTeHHHMAIOB. DKBUIIOTEHIMATIBHBIC 2
noBepxHOCTH. CBS3b MEXKy HAPSDKEHHOCTHIO M PA3HOCTHIO TOTEHITUAIOB DJIEKTPUIECCKOTO TTOJISL.
16 | Jusnexrpuku B snekTprueckoM moje. Honsapuzauus ouziekmpuros. IIpOBOTHUKH B IICKTPHUECKOM IIOJIE. 2 TIK1.1.+1.3.
17 | Konoencamopwi. Inepzus 3aparxcennozo KOHOEHcamopa. IHEPTHs DIEKTPUUECKOTO MO, 2
18 | Pewenue 3a0au c npogheccuonanbnoii HANPAGIEHHOCMbIO 2 TIK1.1+1.3.
19 | Pewenue 3a0au c npogpeccuonaiboit HaNPagIeHHOCHbIO 2
20 | Jugpgpepenyuposannvtii 3auém 2
Camocmosmenvras paboma 00yuaruuxcs
2 cemectp (68 yacon)
Tema 3.2. 3aK0HBI IOCTOSIHHOTO TOKA
21 | 3axon Oma ona yuacmka yenu oe3 3/]C. 2
22 | DNeKTpOJABMKYIIAs CHJIa UCTOYHUKA TOKA. 3akon Oma 0na noaiHoil yenu. 2
23 | Coeounenue npoeoonuxos. Coeounenue uCmoYHUKO8 J1eKmMpu1ecKoll IHepzuu 8 bamapeio. 2
24 | 3akoH JIxoyns-Jlenna. Padoma u mownocmo 3iekmpuueckozo moka. Tennoeoe oeilicmeue moka. 2
25 | Ilpumenenue 3akona Oma ona yyacmka yenu, noc1€008ameabHO20 U RAPANNETbHO20 COCOUHEHUA 2 TIK1.1+1.3.
npoeooHuKos. Pacuém napamempog 31eKmpuuecko20 moka npu pasiuiHovlX COeOUHEHUAX.
26 | Onpeoenenue 3/[C u énympenne2o conpomugneHus UCMOYHUKA HANPAHCEHUSL. 2
27 | Pewenue 3a0au c npogheccuonanvnoil HanpaeieHHOCMbio 2
28 | Pacuém yoenbHo20 conpomusienus Mamepuand, uz Komopozo u3eomoeieH npo8oOHUK 2
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29 | Cocmasnenue anekmpuyeckux cxem. Xapaxmepucmuky usmepumenbHo2o npudopa no e2o wka’e.

30 | Pewenue 3a0au c npogheccuoHanbHoil HANPAGIEHHOCHbIO 2
CamocmosmenvHas paboma odyuarouuxcs
Tema 3.3. DiieKTpHYecKHil TOK B MOJYNIPOBOAHUKAX
31 | CobcTBeHHAs IPOBOAMMOCTD ITOIYIPOBOIHUKOB. 2 TIK1.1.+1.3.
32 | [lonynpoBOAHUKOBBIE IPUOOPHI. 2
Camocmosmenvnasn paboma o6yyarowuxcs
Tema 3.4. MarauTHOe noJ1e.
33 | MarautHoe nosie. BekTop MHIYKIIUU MarHUTHOTO NOJs. /eiicmeue MazHUMHO20 NOAA HA NPAMOTUHEIHbLI 2 IIK1.1.+1.3.
NPOBOOHUK C MOKOM. 3aKoH Amnepa. Bzaumooeiicmeue mokoas.
34 | Pewenue 3a0au c npogheccuoHanbHoll HANPaeiIeHHOCHbIO 2
35 | MaruutHslii notok. PaboTta mo nepemenieHuto MpoBOAHUKA C TOKOM B MATHUTHOM I10JIe 2
36 | JeiictBue MarHMTHOTO TOJIsI Ha ABWXKymuiics 3apsn. Cuna Jlopenya. OrnipeneiieHue yaeabHOTO 3apsja. 2
YCcKOpUTENM 3apsHKEHHBIX YaCTHIL.
37 | Pewenue 3a0au c npogeccuonanbHoil HANPAGIEHHOCHbIO 2
Camocmosmenvras paboma odyuarouuxcs
Tema 3.5. DileKTpOMarHuTHasi MHAYKIUS
38 | nexkmpomaznumnasn undykuus. Buxperoe 3j1eKTpryIecKoe moJie. 2 e
39 | CamomHAyKIMs. DHEPTUsl MArHUTHOTO TTOJIS. 2
40 | Pewienue 3a0au c npogheccuonanibHoll HANPAGIAEHHOCHIbIO 2
Camocmosmenvras paboma 00y4arouuxcst
Pa3nes 4. Kosiebanusi 1 BOJTHBI
Tema 4.1. Mexanuveckne KoJieOaHus
41 | KonebarenpHoe nBuxkeHue. ['apmonndeckue koneOanusi. CBoOOAHbIE MexaHWYecKkue kojebanus. JInHeitHbIe 2 TKL.1+1.3.
MeXaHH4YeCKue KosuebaTenbHble cucTeMbl. [IpeBpaliieHne sHepruu npu Koae0aTeIbHOM JIBHKEHHUH.
Camocmosmenvras paboma odyuarouuxcs
Tema 4.2. Ynpyrue BoJHbI
42 | Monepeunbie u mpo1obHBIE BOTHBL XapaKTEPUCTHKH BOJIHBL Y PaBHEHHUE IUIOCKO Geryeil BOIHEL. 2 TIK1.1.-1.3.
Camocmosmenvras paboma od0yuawuxcs
Tema 4.3. DiIeKTpOMArHUTHBIE KOJIeOaHUS
43 | CBOOOIHBIE DIIEKTPOMArHUTHEIE Kolicbanus. IIpeBpalieHne SHEPTUU B KOJIeOaTeIbHOM KOHTYpE. 3aTyXarolime 2 [K1.1.+1.3.
DIIEKTPOMArHUTHBIC KoeOaHus. [ 'eHeparop He3aTyxarlmx KoneOaHui.
44 | BeiHY)KIEHHBIE dJIeKTpOMarHuTHeIe koyeOanus. Ilepemennsiii mok. I enepamop nepemennozo moka. 2
45 | Pewienue 3a0au c npogheccuonanbHoil HanPasi1eHHOCMbIO 2
46 | Pewienue 3a0au c npogheccuonanibHoil HANPAGIEHHOCHbIO 2
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47 | EMKOCTHOE M HHIIYKTUBHOE COMPOTHUBIICHUS IEPEMEHHOTO TOKA. 3akon Oma 01a 31eKmpuyecKoil yenu 2
nepemMeHHo20 moKa.
48 | Tpancghopmamopet.
49 | Pewienue 3a0au c npogheccuonaibHoil HANPAGIEeHHOCMbIO 2
50 | Pewenue 3a0au c npogheccuonaivHoil HANPAGIEHHOCHbIO 2 TIK1.1+1.3.
Camocmosmenvnasn paboma o6yyarowuxcs
Tema 4.4. Dy1eKTPOMArHUTHBIE BOJIHbI
51 | DnexkTpOMarHUTHOE II0JIe Kak OcCOObI BHUJ MaTepuu. OJEKTpPOMarHuTHbIe BoOJHBL. Bubpatop ['epua. 2 TIKI.1+1.3.
OTKpBITHIN KoJIeOaTeIbHBIN KOHTYD. Ilonamue o paduocesasu. Ilpumenenue 31eKmpomazHumHbIX 60JIH.
52 OK3AMEH 3a 2 cemectp 6
Bcero:
O0s3arenbHas ayJUTOpHAs Harpy3Ka: 108
3aHATHUS B TPYIIIE: 60
3auamus 6 nooepynnax (Ilp.3+JIP): 42
ATtrecTanms 6

[TpomesxkyTouHast aTrrectanus B popme — 1 cemectp nud.3auér
— 2 ceMecTp dK3aMeH

1Hp0¢])eccuouaﬂbno opuermupo6aHHbvle I/1eMEHN bl codep;ﬂcanu}l 8bloes1eHbl Kypcueom
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3. YCJIOBUS PEAJIN3AIIMU YYEBHOM TUCHUILIVHBI

3.1. TpeGoBaHus K MUHMMAJIbHOMY MATEPUAJIbHO-TEXHUYECKOMY 00ecie4eHH 0
Peanu3zanus nporpaMMsel JUCHUILIMHBI TPeOyeT HAIMYMSA Y4eOHOT0 KaOuHeTa (PU3NKH.

O6opynoBanue yaeOHOT0 KaOHHETA:

1. Hudposas maboparopwus mo GU3MKe I yIUTENS;

2. lludposas nabopaTtopus 1o Gu3MKe i yICHUKA;

3. Becbl TexHUYECKHE C pa3HOBECAMU;

4. KoMmekt asis 1a00paTOpHOro NMpakTUKyMa I10 ONTHKE;

5. KommuiekT f1st 1abopaTopHOro NpakTUKyMa Mo MEXaHUKE;

6. KoMIuiekT i 1abopaTopHOro MpakTUKyMa Mo MOJISKYJISIPHOH (pHU3HKE U TePMOIUHAMUKH;
7. KoMmuiekT [i1st 1abopaTopHOro MPakTUKyMa IO 3JIEKTPUUECTBY (C TEHEPaTOPOM);
8. Komrutekt myist n3y4eHusi BO3OOHOBIISIEMbIX UCTOYHHKOB YHEPTHH (COTHEYHOM, BETPOBOU
SHEPruu, OMo-, MEXaHUYECKOW U TEPMORIIEKTPUIECKON IHEPTETHKH);

9. Ammiepmetp 1a00paTOpPHEIA;

10. BoinpT™MeTp 1a00paTOPHBIN;

11. Konopumerp ¢ HaOOpOM KaJOpUMETPUUYECKUX TEN;

12. TepmomeTp J1ab0OpaTOPHBIA;

13. KoMruiekT Jij1st M3y4eHus OCHOB MEXaHUKH, THEBMATUKHU ¥ BO30OHOBIIIEMBIX HICTOYHHUKOB
SHEPTruu;

14. bapomeTtp-anepou;

15. bnok nuTaHus peryiupyemslii;

16. Beb-kamepa Ha OABUKHOM IITATUBE;

17. Buaeokamepa st paboThI C ONTHYECKUMHU MTPUOOpaMU;

18. I'eneparop 3ByKOBOM;

19. T'urpomerp (ricuxpomerp);

20. I'py3 HaOOpHBIH;

21. lunaMOMETp IEMOHCTPAIIMOHHBIH;

22. KoMMIIeKT MoCyAbl AEMOHCTPALMOHHON C MPUHAIICKHOCTIMU;

23. MaHoMeTp KUJIKOCTHOM J€MOHCTPAIlMOHHBIIA;

24. MeTp 1eMOHCTpalMOHHBIH;

25. MUKpPOCKOIT IEMOHCTPAIIMOHHBIH;

26. Hacoc BakyymHbI1l1 KoMOBCKOTO;

27. CTOJIMK NOXbEMHBIN;

28. llITaTuB 1eMOHCTPAIIMOHHBIN (PU3NYECKUIL;

29. DHeKTpOIINTKA;

30. HaGop neMoHCTpallnOHHBINA IO MEXaHUYECKUM SBIICHUSIM;

31. HaGop neMOHCTpaIlMOHHBIN MO0 JUHAMUKE BPAIIATEILHOTO ABUKEHUS;

32. HaGop AeMOHCTpallMOHHBINA IO MEXaHHYECKUM KOJIeOaHUsIM;

33. HabGop neMOHCTpaniOHHBII BOJIHOBBIX SIBICHHIA;

34. Benepko Apxumena;

35. Mastauk MakcBea;

36. Habop Ten paBHOro 00BmeMa;

37. HaGop Ten paBHOW MaccChl;

38. IIpubop nms feMoHCTpauu aTMOC(HEPHOTO AaBICHUS;

39. [Ipu3mMa, HaKJIOHSIOIIASCA C OTBECOM;

40. Polyar 1eMOHCTpaIIMOHHBIH;

41. Cocyzasl cooOImarommecs;

42. CtakaH OTJIMBHOM IEMOHCTPAILIMOHHBIN;

43. TpyOka HrroToHa;

44. ap ITackans;

45. HaGop n1eMOHCTpAIIMOHHBIN TTO MOJIEKYIISIPHOU (PU3UKE M TETTOBBIM SIBJICHUSIM;



46.
47.
48.
49.
50.
51.
52.
53.
54.
55.

Habop nemMoHCTpaliMOHHBIN TI0 Ta30BBIM 3aKOHAM;

Habop xanumspos;

TpyOka 1151 AEeMOHCTpAIlMK KOHBEKIIUU B KUJKOCTH;

[{unuHapbl CBUHIIOBEIE CO CTPYTOM;

[ITap ¢ kosbIIOM;

BEICOKOBOJIBTHBIN UCTOYHHK;

I'eneparop Ban-ne-I"paada;

Ho3umerp;

KamepToHnbl Ha pe30HAHCHBIX SIIIUKAX;

KomruiekT mpuGopoB 1 MpUHAIICIKHOCTEHN I IEMOHCTPAIIMKM CBOMCTB 3JIEKTPOMAarHUTHBIX

BOJIH;

56.
57.
58.
59.
60.
61.

62

KommuiekT npubopoB [uist U3ydeHus IPUHIUIIOB PaJUOIpUEeMa U paauolepe1adn;
Komnnekt npoBoioB;

Marsut ayrooOpa3Hblii;

MarauT nosocoBOW IEMOHCTPALIMOHHBII;

MaiuHna snekrpodopHasi;

MaATHHK IEKTPOCTaTUYECKHN;

. Habop 1o u3yueHuto MarHuTHOTro noJsi 3emiu;
63.
64.
65.
66.
67.
68.
69.
70.
71.
72.
73.
74.
75.
76.
77.
78.
79.
80.
81.
82.
83.
84.
85.
86.

Habop nemMoHCTpanMOHHBIH 110 MArHUTHOMY TIOJIIO KOJIBLIEBBIX TOKOB;
HaGop neMoHCTpallMOHHBIN IO MOTYIPOBOIHUKAM;

Habop nemMoHCTpanimoHHbIN IO NOCTOSHHOMY TOKY;

Habop neMOHCTpaLMOHHBIH [0 IEKTPHUUECKOMY TOKY B BaKyyMe;
Habop nemMoHCTpanimoHHbIN MO JIEKTPOIUHAMUKE;

HaGop a5 1eMOHCTpai MarHUTHBIX I0JIEH;

Habop nns neMoHCTpanuu 3J1eKTpUUYECKUX MOJIEH;
Tpancopmarop ydeOHBIH;

ITamouka cTeKIIHHASL,

[Tanouka »00HUTOBAS;

[Tpu6op Jlenmna;

Crpenku MarHUTHbIE Ha IITaTHBAX;

CynraH 351eKTpOCTaTUYECKUI;

[ITaTUBHI U30AUPYIOLIHE;

DNEeKTPOMarHuT pa30opHHBIii;

Habop neMOHCTpallMOHHBIH [0 TEOMETPUUECKON ONTUKE;

Habop nemMoHCTpanimoHHbIN 110 BOJIHOBOM ONTHKE;

CriekTpocKoI JBYXTpYOHBIH;

Habop cniekTpanbHbIX TPyOOK C HCTOYHUKOM MUTAHUS;
VYcranoBka a1 u3ydenus porodddexra;

Habop nemoncTpainmonHsslil no nocrosiuHoi [lnanka;

KommiiekT HaryIsqHbIX MOCOOUi A71s TOCTOSTHHOTO MCIIOJIb30BaHMS;
KommuiekT noprpeToB 11t opopmieHUs KaOHHETa;

KoMmiekT 1eMOHCTPaIlMOHHBIX YUeOHBIX TaOIHII.

[Tpu HanMuKUK HEOOXOUMOTr0 000PYAOBAHUS 3aHATHS 110 (PU3UKE B HEKOTOPBIX CIIydasix MOT'YT
IPOBOJUTHCS B UMEIOIIUXCS B 00pa30BaTeIbHON OpraHU3alMi MacTEPCKUX MU JIAOOPaTOPHSIX.

3.2. UndopmanuonHoe odecrnedeHne 00yueHust

1. JIns peanu3anuu mporpaMMbl OMOIHOTEUHBIH (OH 00pa30BaTeIbHON OpraHU3allu J0JKEeH
UMETh [IeYaTHbIE W/UIH IEKTPOHHBIE 00pa30oBaTeIbHble U HH(OPMALIMOHHbIE PECYPCHI,
PEKOMEHI0BaHHbIE [T UCTIOIb30BAHUS B 00pa30BaTEIbHOM MPOLIECCE, HE CTapIIe MSATH JIET ¢
MOMEHTA U3JaHusl.

2. PexoMeHiyeMble MeYaTHbIE U3JIaHMSI 110 peau3auy o011eo0pa3oBaTebHON JUCIUIUINHBI
IPECTaBIEHbI B METOJMYECKUX PEKOMEHAALUAX [0 OPraHn3alui 00y4YeHusl.
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4. KOHTPO.Ib U OLIEHKA PE3YJIbTATOB OCBOEHUS YUYEBHOI

JIACLHATIJIMHBI
Pe3ysabTaThl 00yUeHus1 DopMBbI M METOABI Ouenka
(ocBOEHHbBIE YMEHHs1, yCBOCHHbIE 3HAHMS) KOHTPOJISI pe3yJbTaTOB pe3yJbTaT
o0y4eHust 0B
o0yueHust
-TIPUBOJTUTH TIPUMEPHI MPAKTIHIECKOTO UCIIOJIH30BaHNS (PH3NIECKIX - YcerHbrii koHTpoNb | Cm. KOC
3HAHMI: 3aKOHOB MEXaHUKH, (MHOMBUTYaTbHBIN u
-[IPUMEHSTH NOJTyYEHHBIE 3HAHWUSI JUTsl pEIeHHsT (PU3HMIECKHX 3a/1a4, (pOHTANBHBI).
3HATh CMBICH TIOHATHH: (PU3HMUYECKOE SIBJICHHE, TUITOTe3a, 3aKOH, TEOpHS, - OIEHKa  KOHTPOJIbHBIX
BEIIIECTBO, B3aMO/ICHCTBHE, pabort;
-3HaTh CMBICIT (PU3NUYECKUX BEJIMUMH: CKOPOCTb, YCKOPEHHE, Macca, CUJIa, - Ha0ImIoJEeHHE 3a XOJIOM
UMITyJIbC, pab0Ta, MEXaHHIECKas SHEPT U, BBITIOJTHEHHUA  J1a0OPaTOPHBIX
-3HaTh CMBICTT (PU3NUECKNX 3aKOHOB KJIACCHIECKOI MEXaHHKHU, BCEMUPHOTO | padoT;
TSATOTECHMS, COXPAHEHMSI SHEPTHH, UMITYJIbCa -OIIeHKa BBITTOJTHEHUS

-OIIMCHIBATH M OOBSCHATH (DH3UUECKIIE SBIICHIS U CBOWCTBA Ta30B,
JKUIKOCTEH ¥ TBEPIBIX TEIT;

-JIeTIaTh BBIBOJIBI HA OCHOBE SKCTICPHMCHTAIIBHBIX JAHHBIX,

-[IPUBO/IUTH MPUMEPBI PAKTUUECKOTO KCTIONb30BaHMs! (PM3UIECKUX 3HAHHI
TEPMOIUHAMUKH,

-[IPUMEHSTH NOJTyYEHHBIE 3HAHWUSI JUTsl pEIeHHsT (PU3HUECKHX 3a/1a4,
M3MEPATH P PU3MIECKUX BEJIMYNH, TIPECTABIISA Pe3yIIbTaThl H3MEPEHHI
C Y4ETOM HX IIOIPEIIHOCTEN,

-3HATh CMBICIT (DM3UYCCKHUX BEIMYHMH: BHYTPCHHSS SJHEPIHs, aOCOTIOTHAS
TeMIIepaTypa, CPSIHsIT KHHETHYECKAs! SHEPTHS YacTHIl BEIeCTBa,
KOJIMYECTBO TEIUIOTHI,

-3HAaTh CMBICTT (PH3UUECKHX 3aKOHOB TEPMOIHHAMIKH,

-OTMMCHIBATH M OOBSCHATH (DM3UUECCKIE SIBIICHIS U HJICKTPOMArHUTHYIO
WHIYKIIHIO, PACTIPOCTPaHEHHE ICKTPOMArHUTHBIX BOJIH;

-[IPUBOIUTH MPUMEPBI PAKTUUECKOTO KCTIONb30BaHMs! (PU3UIECKUX 3HAHHI
QJICKTPOAUHAMUKHN B MEJIUITMHE; DOHEPT'CTUKE,

-3HATh CMBICJI TOHSATHI: 3JIEKTPOMArHUTHOE T10J1€, BOJIHA,

-3HATh CMBICT (PU3UYECKUX BEJIMUMH 3JIEMEHTapHBIN 3JeKTPUUEeCKHIIA
3apsi,

-3HaTh CMBICIT (PU3NUECKMX 3aKOHOB JIEKTPUUECKOTO 3apsijia,
ANIEKTPOMATHATHON UHIYKIIHH,

-OITICHIBATh M OOBSACHATH (DPH3UUCCKHE SBICHIS U BOJHOBEIC CBOMCTBA
CBETa;

-3HATh CMBICII IIOHATHI: (POTOH,

-OIMMCHIBATH M OOBSCHATH (DH3UUECKIE SBICHIIS ,

-OTJIMYATh THIIOTE36I OT HAYYHBIX TCOPHUH, IPHBOAUTE IIPHMEPEI,
ITOKa3bIBAKOIIIHNEC, YTO: HaGHIOI[eHI/IH 1 OKCIICPUMECHT SABJIAOTCS OCHOBOM JUIA
BBIABM)KCHUA THUIIOTE3 1 TeOpHﬁ, TIO3BOJIAIOT ITPOBEPUTH HCTUHHOCTDH
TEOPETHYECKUX BBIBOJIOB; (pU3HMUECKast TEOPHS Ia€T BO3MOYKHOCTb
OOBSICHATD M3BECTHBIC SIBICHHUS TIPUPOIBI M HAYYHBIE (DaKTHI,
MPE/ICKa3bIBaTh eIlle HEN3BECTHBIC SIBIICHHS
-OIMCHIBATE U OOBSICHATH (bHSI/I'-IeCKI/IG ABJICHUSA, U3JTYYCHHEC U TIOTJIOIICHUE
cBera atoMoM; (hoToadexT,

-IIPHBO/IUTH NPHMEPBI MPAKTUYECKOTO MCIIOJIb30BAHMS (PU3MUECKHIX 3HAHUI
KBAHTOBOH (DM3UKHU B CO3JIaHNH SIEPHOI SHEPTETHKH, JIa3epOB,

-3HaTh CMBICIT IOHSATUH aTOM, aTOMHOE $/Ip0, HFOHU3HUPYIOIIHE H3ITy4eHHs,
-3HATh CMBICI (PU3NUECKHX 3aKOHOB (PoTod(derTa
-BOCTIPHHUMATh U HAa OCHOBE MOJTy4YEHHbBIX 3HAHHH CAaMOCTOSITEILHO
OLIEHMBATh NH(DOPMAITHIO, CoiepKatytocst B coodmmernsx CMU,
MHTepHeTe, HayYHO-NIOIYJISIPHBIX CTATHSIX,
-3HATh CMBICJI IOHSATHI TUIAHETa, 3Be3/1a, FAJIaKTHKa, BeeneHHast,

-3HATh BKJIAJ] POCCHHCKUX 1 3apYOSKHBIX YUCHBIX, OKa3aBIIIIX
HanOOJIbIIIee BIMSHAE HA Pa3BHUTHE (DU3UKH

1mabopaTOpHEIX padoT;
-OLICHKA MPaKTHYSCKUX padoT

(petuenus Ka4eCTBEHHBIX,
pacUETHBIX,
npodeccuoHanbHO

OpPUEHTHPOBAHHBIX 3a7a4);
-OIIEHKa TECTOBBIX 3aJJaHUIl;

-HaOII0eHne 32 XOJ0M
BBIITOJIHCHUA
WHIUBHYAIbHBIX TPOEKTOB U
OllEHKa BBIIIOTHEHHBIX
MPOEKTOB;

-BBIIOJIHEHHE

9K3aMCHAIIlMOHHBIX BaI[aHI/Iﬁ
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