MUHUCTEPCTBO OBPA3OBAHM S MOCKOBCKOM OBJIACTU
rocyJapcTBEHHOE O0/IKETHOE NPOo(hecCuOHaIbHOE
obOpa3zoBaTenbHOe yUpekaeHrne MoCKOBCKOM 001acTu
«1laTypcKuii JHEPrETUUECKUN TEXHUKYM

(I'BITOY MO «112Ty)
YTBEPXJIAIO
3aM. gupexropa no Y MP
C.A. Kocona
« » 2024 r.
PABOYAS ITPOTPAMMA
YUYEBHOU JUCIMIUINHBI

0J15.08 ®U3NKA.

OCHOBHOW 00pa3oBaTebHON TPOrpaMMBbl
cpenHero mpodeccuoHaTbHOTO 00pa30BaHUS
TUTSL CTICIIMATbHOCTEH:

40.02.04 FOpucnpyaeHus

r. [larypa

2024



[Iporpamma paspabotana Ha ocHoBe TpeOoBanuii PI'OC cpemHero oOmiero oOpa3oBaHHS,
MPEABIBISEMBIX K CTPYKTYPE, COJIEPKAHUIO U Pe3ybTaTaM OCBOCHHUS y4eOHOW TUCIUTIIUHBI
«Du3nkay, B COOTBETCTBUU ¢ PEKOMEHIAIMAMH 110 OpTaHU3aIMU TTOJyYEHHUS] CPEeTHETO 00IIero
00pa30BaHUs B MpEieIax OCBOCHUS 00pa30BaTEIbHBIX POTPAMM CPETHETO MPOPECCHOHATEHOTO
oOpa3oBaHus Ha 6a3ze OCHOBHOTO OOIIEro 0Opa3oBaHUs C y4eTOM TpeOoBaHUI (enepabHbIX
rOCyJIapCTBEHHBIX 00pa30BaTEIbHBIX CTAHJAPTOB M IOJYyYaeMON CHEHUATBHOCTH CPETHETO
npodeccruonanbHOTO 0oOpaszoBanus (Ne05-592 ot 01.03.23r. PexomeHmanuu 1Mo pean3ariu
cpeaHero o0mero oopa3oBaHus B Mpejesiax OCBOCHHUS 00pa30BaTeIbHON MPOTrPaMMBbl CPETHETO
po¢eCCHOHATBLHOTO 00pa30BaHMUsA):

40.02.04 FOpucnpyaeHuus

Opranmzanus-pazpadoruuk: ['BIIOY MO «1ID9T»

Pazpaborumnku:
Edumos C.H. — npenonaBarens cenuaIbHbIX AUCIUILINH.

OnobpeHo UKI0BOK KoMHccHel 00111e00pa3oBaTeIbHbIX AUCIUIUINH

[TpoTokomn Ne OT «__ » 20 T.
IIpencenarens: Hosukosa S1.B.
Perien3eHTor:
BuyTtpennuii Epxuna H.B. meronuct I'BIIOY MO «I1I9T»



OruaBieHue
1. Obmas xapakTeprucTuka pabodeii mporpaMMbl 00IIe00pa30BaTEIbHON TUCIUILINHEL « Dusnkay 4

2. CTpyKTypa u coaepx aHue 00meo0pa3oBaTeIbHON TUCITHILTAHBL 18
3. VcioBus peaivzaliiyd NporpaMMbl JUCITUTITHHBI 25
4. KoHTpOJIb U OlIEHKA Pe3yJIbTaTOB OCBOCHUS JIMCITUTIIIMHBI 28



1. O6mrast xapakTepucTUka padouyelt mporpaMMbl 001Ie00pa30BATEIBHON JTHCITUTUTHHBI
«Duszuka»

1.1. MecTo AMCIUIUIMHBI B CTPYKTYpPE OCHOBHOM MPOQeCCHOHATBHOM 00pa30BaTeIbLHOM
nporpamMmbl. OOmieoOpa3oBaTenbHas AucuUIInHa «DPu3nka» ABISETCS 00s3aTENIbHOI 4YacThIO
o01eobpa3oBaTebHOrO HUKIa oOpazosarenbHoii mporpammsl CI1O B cootBercTBuM ¢ PI'OC 110
npodeccun 40.02.04 FOpucnpyneHuus.

1.2. llenun ¥ mu1aHUpyEMBbIE Pe3ybTaThl OCBOCHUS AUCIUTUTNHBL:

1.2.1. llens 061meo06pa3oBaTeIbHOM TUCIATITUHBI

Cogepxanme nporpammsl 0011€00pa3zoBaTebHON TUCHUIUIMHB DU3KKa HaNpaBiIeHO Ha
JOCTIKEHHUE CIIeTYIOIUX Heei:

. ¢dopmupoBaHue y OOy4YalOUIMXCSI YBEPEHHOCTH B IIEHHOCTH 00pa3oBaHus,
3HAYUMOCTH (PU3WYCCKUX 3HAHUH JJII COBPEMEHHOTO KBATH(DHUIIMPOBAHHOTO CICIUATINCTA TIPU
OCYIIECTBIIEHUH €r0 POPECCUOHATBHOM e TEIILHOCTH;

. OBJIQJICHUE CIIeNU(PUIECKON CUCTEMON (PU3UYECKUX MOHATHMA, TEPMHUHOJIOTHCH U
CHMBOJIMKOM;

. OCBOGHHE OCHOBHBIX (PU3UUYECKUX TEOPHIA, 3aKOHOB, 3aKOHOMEPHOCTEH;

. OBJIQJICHUE  OCHOBHBIMH  METOJAMH  HAy4YHOTO  TO3HAHUS  TPHUPOJBI,

UCIIONIb3yeMbIMH B (u3uke (HaOM0JeHHe, ONucaHue, W3MEPEHHE, BBIIBIKEHUE THIOTE3,
MIPOBEICHUE IKCIIEPUMEHTA);

. OBJIaJICHUE YMEHUsIMH 00pabaThiBaTh JlaHHBIE HKCIEPUMEHTA, OOBICHATH
MIOJIyYCHHbIE PE3yJIbTaThl, YCTAHABIMBATH 3aBHCUMOCTU MEXIY (PU3MUYECKUMM BEIMYMHAMU B
HaO0I0JaeMOM SIBJICHHH, J1€IaTh BBIBOJIBI,

. (bopMHUpoBaHUE YMEHHS pelIaTh (PU3MYECKHE 33/1a9H PA3HBIX YPOBHEH CII0KHOCTH;

. pa3BUTHE II03HABATEIbHBIX HWHTEPECOB, HWHTEJUICKTYaJIbHBIX M TBOPYECKHUX
criocoOHOCTeH B mpoliecce MpUOOpEeTeHUs] 3HAaHUM ¢ UCIOJIb30BAHUEM PA3JIUYHBIX UCTOYHUKOB
MHGOpPMAllUd M COBPEMEHHBIX HMH(OPMAIMOHHBIX TEXHOJOTHH; yMeHuH (opMmynupoBaTh U
00OCHOBBIBATh COOCTBEHHYIO TIO3MILMIO 10 OTHOMICHUIO K (U3HUECKOM HH(pOpMAIHH,
IIOJIy4a€MOH U3 Pa3HbIX UICTOYHUKOB;

: BOCIIUTaHHE YyBCTBA FOPAOCTH 32 POCCUMCKYIO (PU3NYECKYIO HAYKY.

Ocsoenune kypca O/II1 «®Pu3uka» npeanonaracT pelieHue CIEIYIOIMNX 3a1au:

. npuoOpeTeHne 3HaHUN O (QyHAaMEHTAIbHBIX (U3NYECKUX 3aKOHAX, JIEKAIIUX B
OCHOBE COBPEMEHHON (HU3UYECKONl KapTHHBI MHUpPA, NPUHIUIOB JACHCTBUS TEXHHUYECKUX
YCTPOMCTB U MPOU3BOICTBEHHBIX IPOLIECCOB, O HanOoJiee BaXKHBIX OTKPHITUAX B 00JacTH (pU3HKH,
OKa3aBIIUX ONPEIEIAIOIIEe BIUSHUE Ha PA3BUTUE TEXHUKU U TEXHOJIOTUH;

. NOHUMaHWe (U3UYECKON CYIIHOCTH SIBICHHH, MpPOSABIAIOIIMXCS B paMKax
IIPOU3BOCTBEHHOM ACATENBHOCTH;

. OCBOCHHME CIOCOOOB HCHOJb30BaHUS (PU3MUYECKUX 3HAHMM s pEIICHUs
MPAaKTUYECKHUX U MPOPECCHOHANBHBIX 3a1a4, O0bSICHEHUS SBJICHUNA TPUPOIBI, TPOU3BOICTBEHHBIX
U TEXHOJOIMYECKUX IPOLECCOB, NMPUHLUIIOB JEHCTBUSA TEXHUYECKUX NMPUOOPOB U YCTPOMCTB,
obecrieueHHs 6€30MaCHOCTH ITPOU3BOICTBA U OXPAHBI TPUPOJIBL;

. ¢dbopMHpOBaHHE YMEHHH pelarh ydeOHO-NpaKkTHYECKUe 3ahaud (U3NUYECKOro
CoJIepXKaHUA C Y4ETOM PO eCCUOHATBHOM HAaNIPaBICHHOCTH;

. npuoOpeTeHne OmbITa MO3HAHMSA M CAaMOIO3HAHHUS; YMEHHH CTaBHTh 33/Ja4dl U
pemath npodsieMbl ¢ Y4ETOM NPOPEeCCHOHANIBHON HAPaBICHHOCTH;

. dhopMupoBaHHEe yMEHUN HCKaTh, aHAJTU3UPOBATH U 0O0padaThIBaTh (HU3UUYECKYIO
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nH(pOopMaIHIO ¢ yIETOM MpodecCHOHAITBHON HAPaBICHHOCTH;

. MOJITOTOBKA OOYYAIOIIUXCA K YCIIEUTHOMY OCBOCHHWIO ITUCIHMIUIMH W MOAYJEH
Ipo¢eCCHOHAIBHOIO LUKJIA: (POPMUPOBAHUE Y HUX YMEHUH U OIIbITa AESATEIbHOCTH, XapaKTEPHBIX
g npodeccuil /  JOMKHOCTEH — CHIyKallMX WM  CHEHMaJbHOCTEH, MOJy4daeMbIX B
npodecCHOHABHBIX 00pa30BaTEIbHBIX OPraHU3aALHIX;

. MOJATrOTOBKAa K ()OPMHUPOBAHMIO OOIIMX KOMIETCHUUH OyIyIIero CreruaincTa:
camMo00pa30BaHusi, KOMMYHUKAIlMU, COTPYJHHYECTBA, MPUHATHS PEIICHUH B CTAaHIAPTHOU W
HECTAHJAPTHOMH  CUTyallusiX, TMPOSKTUPOBAHMSA, TPOBEACHHUS (UINUYESCKUX HU3MEPEHUH,
3¢ (peKTUBHOrO M  0€30MacHOr0 HCMOJIB30BaHMS pa3IMYHBIX TEXHUYECKUX YCTPOMCTB,
coOITI0/ICHHS TIPaBHUJI OXpaHbl Tpy/ia NMpH padoTe ¢ GU3NUECKUMHU IPHOOpaMu U 000PYIOBAHUEM.

Oco0GeHHOCTh (POPMHUPOBAHUS COBOKYIHOCTH 3alad M3Y4eHUs (DU3MKH JUJISI CHCTEMBI
cpeaHero mpogecCHOHATBLHOrO O0pa30BaHMS 3aKIOYAeTCs B HEOOXOJUMOCTH peaH3aliu
npo¢eCCUOHATBPHOM  HAMpaBJICHHOCTH peIIaeMbIX 3a7ad, ydé€ra ocoOeHHocTel cdepbl
NESITeIbHOCTH Oy yLINX CIELUAINCTOB.

B pesynbraTe 0OCBOCHUS TUCHUILTUHBI 00YYaOLINiCs JOKEH 3HAT!

. CMBIC]I TIOHSATHA: (U3UYECKOE SBJICHUE, TUIIOTE3a, 3aKOH, TEOPHsl, BEILECTBO,
B3aMMO/ICHCTBHE, JIEKTPOMAarHUTHOE T0JIe, BOJHA, (POTOH, aTOM, aTOMHOE SIIPO, HOHU3HUPYIOIIHE
W3ITY4YCHUS;

. CMBICHT (U3NYECKUX BEIMYMH: CKOPOCTh, YCKOPEHHE, Macca, CHia, HMILYJIbC,
paboTa, MexaHHWYecKas SHEprusi, BHYTPEHHSsS SHEprusi, aOCONIIOTHAas TeMmIeparypa, CpeaHss
KUHETHYECKasi YHEPrusl YaCTHIl BEIECTBA, KOJTUYECTBO TEIUIOTHI, FJIEMEHTAPHBIN AJIEKTPUUYECKHUIMA
3apsiz;

. CMBICHT (U3NYECKUX 3aKOHOB KJIACCHYECKOH MEXaHWKH, BCEMHUPHOTO TATOTCHUS,
COXPaHEHMsI SHEPTUH, UMITYJIbCa U JIEKTPUYECKOI0 3apsia, TEPMOJANHAMUKH, 3JIEKTPOMAarHUTHOM
uHAykun, Gotorddexra;

. BKJIaJI POCCUHCKUX U 3apyOeKHBIX yUEHBIX, OKa3aBIIMX HaHOOJbIIEe BIUSHUE HA
pa3BuTHE (DUUKHU;

B pe3ynbraTe 0cBOEHUS TUCHUIUIMHBI O0YYaIOUIUICS T0JIKEH YMETh!

. MIPOBOJIUTH HAOIOICHUS, TFIAHUPOBATH U BBITIOJIHITH SKCIIEPUMEHTHI,

. BBIJIBUTaTh TUIIOTE3bl U CTPOUTH MOJIEIIH,

. MPUMEHSTh IOJIyYCHHbIE 3HaHUS MO (Qu3uKe My OOBSCHEHHS Pa3HOOOPa3HBIX
(U3HYECKUX SIBJICHUI U CBOMCTB BEIECTB;

. MIPAKTUYECKH UCIIOJIB30BaTh (DU3UYECKHE 3HAHMUS,

. OIICHUBATH JOCTOBEPHOCTh €CTECTBEHHOHAYYHON MH(MOpMAITNH;

. WCIIOIh30BaTh MPHUOOPETCHHBIC 3HAHUS M YMEHUS I PEUICHUS MPAKTUYCCKUX

3aJ1a4 MOBCEIHEBHON KHU3HH, 00ecredeHns1 6e30MacHOCTH COOCTBEHHON JKU3HU, PAllHOHAILHOTO
IIPUPOIONIOIB30BAHNUS U OXPaHbl OKPYIKAIOLIEH CPEb.

. OIMCHIBATh M OOBSACHATH (PU3MUECKUE SIBICHUS M CBOMCTBA TeJl: CBOWCTBA ra3os,
KUAKOCTEH M TBEPABIX  Tel;  JJCKTPOMAarHUTHYK)  HMHAYKIMIO,  PaclIpOCTPAHECHHE
JJIEKTPOMAarHUTHBIX BOJIH; BOJHOBBIE CBOMCTBA CBETA; U3JIyYCHHE U MOIVIOIIECHNUE CBETA aTOMOM;

dbotorddexr;
. OTJIMYATh THIOTE3bl OT HAYUYHBIX TEOPUH;
. JIeNIaTh BHIBOIBI HA OCHOBE KCIIEPUMEHTAIBHBIX JIAHHBIX;
. MPUBOJNUTH TIPUMEPHI, TOKA3bIBAIOININE, YTO: HAONIOJEHUS W OKCIIEPHUMEHT

SIBIISIFOTCSL OCHOBOM JJIsT BBIIBUXKCHHA THIIOTE3 H TGOpHﬁ, IMO3BOJIAIOT MPOBEPUTH MCTUHHOCTH
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TEOPETUYECKHX BBIBOJOB; (PH3MUECKasi TEOPHS 1a€T BO3MOXKHOCTH OOBSICHITD U3BECTHBIC SIBIICHHS
MIPUPOJIBI U Hay4HbIE (PAKThI, IPECKa3bIBATh €111€ HEU3BECTHBIE SIBICHUS;

. IIPUBOJIUTh TPUMEPBl NPAKTUYECKOIO MCIOJIb30BaHUA (PU3MUECKUX 3HAHMM:
3aKOHOB MEXaHHUKH, TEPMOAMHAMHUKHM W DJIEKTPOJMHAMUKUA B DHEPIETHUKE; Pa3jIM4YHBIX BHIIOB
AJIEKTPOMArHUTHBIX M3JTyUYEHHUH JUUIsl pa3BUTHUS PAUO U TEIEKOMMYHHUKAIMM, KBAHTOBON (DU3UKU

B CO3JJaHUM sJIEPHON IHEPIETUKH, JIa3EPOB;

. BOCIIPUHMMATh M HAa OCHOBE MOJYYCHHBIX 3HAHUH CaMOCTOSITEIIHO OLEHHBATH
nH(popmanuro, coaepxamrytocs B coodmenusx CMU, NaTepHeTe, HAydHO-TIOMYISPHBIX CTaThIX.

. MPUMEHSTH MTOJyYCHHBIC 3HAHUS IS peIIeHNs (PU3MUECKHX 3a/1a4;

. OTIpeNIeNATh XapakTep (GU3NIECKOro mnporecca mno rpaduky, tadnuue, popmyne™*;

U3MEPSATH Pl PU3NISCKUX BEIIMYUH, MIPEICTABIISS PE3yIbTaThl U3MEPEHUHN C yUETOM UX
IO PEIIHOCTEN.

1.2.2. Ilnanupyemble pe3yJabTaThl OCBOCHHUsS 00IEe00pa30BaTEIbHON NUCIHUIUIMHEI B
cootBetrcTBUU ¢ ®I'OC CIIO 1 Ha ocHoBe PI'OC COO
Oco0oe 3HaueHKE AUCHUIUIMHA UMeeT npu popmupoBanuu u pa3sutiu OK u [1K.



OO011e KOMIETeHI MU

I[lnanupyemblie pe3yJjbTaThbl 00y4eHUs!

O0mue

JIPICIII/II[.]'II/IHaprIe

OK 01. Beibupats criocoOb1
pelIeHus 3a1a4
npodeccruoHanbHON
JESITEeTLHOCTH MTPUMEHUTEITHHO K
Pa3TUYHBIM KOHTEKCTaM

B wactu Tpy10BOTO BOCIIUTAHUSA:

- TOTOBHOCTH K TPYAY, OCO3HAHHE IEHHOCTH
MacTepCTBa, TPYAOTIOOUE;

- TOTOBHOCTh K aKTUBHOM JE€ATEILHOCTH
TEXHOJOTUYECKOW U COLIMAIIbHOM HAIIPABICHHOCTH,
CIOCOOHOCTH MHUITUUPOBATh, INIAHUPOBATD U
CaMOCTOSITEIIBHO BBHITIOJHATH TaKyI0 JACSATEIHHOCTD;
- HHTEPEC K pa3Nu4HbIM cdepam mpodheccnoHanbHOM
JIeSITENILHOCTH,

OBnazieHre yHUBEPCATHHBIMU YUYCOHBIMU
MO3HABATENLHBIMU JEHCTBUSIMM:

a) 6a30BbBIC JIOTUYECKHE JICHCTBHS:

- CaMOCTOATEIHHO (OPMYIUPOBATH U
aKTyaJU3UpOBaATh MPOOJIEMY, paCCMAaTPUBATh €€
BCECTOPOHHE;

- YCTaHaBIIMBATh CYIECTBEHHBIN MTPU3HAK WA
OCHOBAHUS ISl CPAaBHEHUSI, KJIacCU(DUKAIIN U
00001IeHHS;

- OTIPEACIIAThH 1NN JeATEILHOCTH, 3a1aBaTh
napaMeTpbl U KpUTEPUU UX TOCTUKECHUS;

- BBISIBJISITH 3aKOHOMEPHOCTH M TIPOTUBOPEYHSI B
paccMaTpUBaEMBbIX SIBJICHUSX;

- BHOCHTh KOPPEKTHUBBI B JICATEIIBHOCTh, OIICHUBATH
COOTBETCTBHE PE3yJIbTATOB IEJISIM, OLICHUBATh PUCKHU
MOCJICACTBUI JIeATCIFHOCTH,

- pa3BUBATh KPEATHBHOE MBIIIUICHHUE TPU PEIICHUH
JKU3HEHHBIX TIPOOIeM

0) 6a30BBIE HCCIEI0BATEIbCKHIE NEWCTBHS:

- copMupOBaTh MpPEICTABIECHUS O POIM U MeCcTe
¢u3MKKM U acTPOHOMHHM B COBPEMEHHOM Hay4yHOMU
KapTUHE MUPA, O CUCTEMOOOpa3yIoIIel poiau (PU3NKU B
Pa3BUTHHM  €CTECTBEHHBIX  HAyK, TEXHUKH U
COBPEMEHHBIX TEXHOJIOTMH, O BKJIAJE POCCHUCKUX U
3apyOeKHBIX yUYeHBIX-(DU3MKOB B pa3BUTHE HAYKHU;
NOHUMaHUE (U3NYECKOW CYIIHOCTH HaOI0AaeMbIX
ABJICHU MHKPOMHpA, MAaKpOMHUpAa M METaMHUpa;
IIOHUMAHUE pOJIM ACTPOHOMHM B IPAKTHUECKOU
JEATENbHOCT YEJIOBEKa M JaJbHEWIIEM Hay4HO-
TEXHUYECKOM  pa3BUTUH, poind  (U3UKM B
dopmupoBaHuM  Kpyrozopa ©  (YHKIHOHAIBHON
IPaMOTHOCTH 4YEJIOBEKA JUIsl PELICHUS NPAaKTUYECKUX
3a1ad4;

- cOopMHpOBATH YMEHHUS peIllaTh PACUETHBIC 33Ja4 C
SBHO 3aJJaHHOM (pU3MUYECKOW MOJENbI0, HCHOIb3YS
¢u3nUeckre 3aKOHBI U PUHIIMITEL, HA OCHOBE aHAIIN3a
yCIOBHS 3aJlaud  BBIOMpATh (PU3MUECKYIO MOJEIb,
BBIIETATh (PU3MUECKHE BEIUYUHBI U (OPMYIIBI,
HEOOXOUMBIE JJIS €€ PELICHHS, IPOBOJUTH PACUEThI U
OLICHMBATH  PEAIBHOCTb  IIOJYYEHHOIO  3HAYCHMS
¢u3nUecKkoil  BENMYMHBL, peIIaTh KayeCTBEHHBIE
3a/la4M, BBICTpauBas JIOTMYECKH HEIPOTHBOPEUYHUBYIO
LEMOYKY paCCYXKJICHU C OMNOpOM Ha HW3yYECHHBIE
3aKOHBI, 3aKOHOMEPHOCTHU U (PU3HUYECKHUE SBICHHUS;

- BJAJEThb OCHOBOIOJATalOMMH  (U3NYECKUMHU
HNOHATUAMM U  BEJIMYMHAMM, XapaKTepU3YIOLIUMHU
¢du3ndeckue npoueccsl (CBA3aHHBIMU C MEXaHUUYECKUM
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- BJIaJICTh HaBBIKAMU y4E€OHO-HCCIICIOBATEIHLCKON 1
HpOGKTHOﬁ JACATCIBbHOCTH, HABBIKAMH paspemeHI/m
npo0em;

- BBIABJIATH HpI/I'-II/IHHO-CJICI[CTBeHHI)IC CBsA3HU U
aKTyaJIM3MpPOBATh 3a/1a4y, BEIJIBUTATh THIIOTE3Y €€
peHIeHI/ISI, HAaXOIUTh apFYMeHTI)I IJIA JO0Ka3aTCJIIbCTBA
CBOUX YTBEPXKICHUH, 3a1aBaTh [TapaMeTpbl U
KPUTEPUU PCIICHUS;

- aHaJII/I3I/IpOBaTI) HOJIy‘-IeHHBIC B X04€ pCIHCHI/ISI
3aJIa4M PE3yJIbTAThl, KPUTHUECKH OIICHUBATH UX
JIOCTOBEPHOCTh, ITPOTHO3UPOBATh H3MEHCHHUE B HOBBIX
YCIIOBUSIX;

- YMETh MMEPEHOCHUTH 3HAHUS B NTO3HABATEIIBHYIO U
NPAaKTUYECKYIO 00JIaCTH KU3HEICATEIILHOCTH;

- YMETh MHTEIPUPOBATh 3HAHMS U3 Pa3HBIX
MIPEeIMETHBIX 00IacTel;

- BBIJIBUTATh HOBBIC UJICH, TIPE/JIaraTh OPUTUHAIBLHBIC
IIoaxXoabl 1 pCHICHI/Iﬂ;

- CIOCOOHOCTh UX UCIIOIb30BaHUS B

MO3HABATEIBHON M COITMAIBEHOM MPaKTHKE

JIBIDKCHHEM, B3aMMOJCHCTBUEM TEJ, MEXaHUYCCKUMU
KOJIeOAHUSMH H BOJHAMH, aTOMHO-MOJCKYISPHBIM
CTPOCHHMEM BEIIECTBA, TEIUIOBBIMU MPOLECCAMU;
AIIEKTPUUECKUM i MAarHUTHBIM TTOJISIMU,
3JIEKTPUYECKUM TOKOM, 3JIEKTPOMAarHUTHBIMHU
KOJICOAHUSAMU U BOJHAMH, ONTHUYCCKUMU SBJICHHSIMHU;
KBaHTOBBIMU  SIBJICHUSIMH, CTPOCHHEM aromMa U
aTOMHOTO  siIpa, PAJAMOAKTUBHOCTHIO);  BJIAJICHUE
OCHOBOITOJIAraroUMHU ACTPOHOMUYECKUMU
MOHATHSIMH, MO3BOJISIOIINMU XapaKTepHu30BaTh
MPOLIECCHI, MPOUCXOANINE HAa 3BE37aX, B 3BE3IHBIX
CHUCTEMax, B MEXraJlaKTUUECKOH cpele; IBUKEHUE
HeOeCHBIX TeJl, PBOIONHIO 3Be3/1 B BeelreHHo;

- chopMupoBaTh yMEHUs MIPUMEHSATD
OCHOBOIIOJIAralole  acTPOHOMUYECKHUE  TOHATHS,
TEOpPUHM W 3aKOHBI Il aHaIM3a H OOBSCHEHUS
(bu3MYECKUX MPOIIECCOB, MPOUCXOSIINX Ha 3BE3/1aX, B
3BE3/IHBIX CHCTEMax, B MEXTaJaKTUYECKON cpeje,
JIBW)KCHUST HEOECHBIX TEJI, DSBOJIOIUH 3BE3I U
Bcenennoi;

- BJIQJIETh 3aKOHOMEPHOCTSIMU, 3aKOHAMU U TEOPUSIMHU
(3axoH BcemupHoro Tarorenus, 1, I1 u 11 3akonbl
HrproToHa, 3aK0H coXpaHeHUs MEXaHUYECKOU SHEPTHH,
3aKOH COXpPAaHEHUS UMITYJIbCA, IPUHIHUIT
CyNEPIO3UIUU CUJI, TPUHIIUI PAaBHOIPABHOCTH
WHEPIUATBHBIX CUCTEM OTCUETa; MOJICKYJISIPHO-
KMHETUYECKYIO0 TEOPHIO CTPOEHHUS BEIIECTBA, Ta30BbIE
3aKOHBI, TIEPBBINA 3aKOH TEPMOJUHAMUKH; 3aKOH
COXpaHEHUs1 ANMEKTPUUECKOTO 3apsaaa, 3akoH KynoHa,
3akoH OMa JI71s1 yyacTKa 1enu, 3akoH Oma JJ1s1 TOJIHOU
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AJIEKTPUYECKOM 1enH, 3akoH Jkoyins - JIeHia, 3akoH
BHCKTpOMaFHHTHOfI HHAYKIWH, 3aKOH COXPaHCHUSA
SHEPrUH, 3aKOH MPSIMOIMHEMHOTO pacIpOCTPAHEHUS
CBETAa, 3aKOH OTPAXKEHUS CBETA, 3aKOH MIPEJIOMIICHUS
CBETa; 3aKOH COXPaHEeHHs SHEPrUuH, 3aKOH COXPaHEHUS
UMIIYJbCA, 3aKOH COXPAaHEHUS JIEKTPUUECKOTO 3apsia,
3aKOH COXpPAaHEHHUS MAacCCOBOI'0 YKCJIa, TOCTYJIATHI
bopa, 3aKoH paJuoaKTUBHOIO pacmaia); yBepeHHOE
UCIIOJIb30BaHUE 3aKOHOB M 3aKOHOMEPHOCTEN IIPU
aHanu3e PU3NYECKUX SIBICHUN U MPOIIECCOB

OK 02. Ucnonw3oBathb
COBPEMEHHBIE CPEJICTBA MTOKCKA,
aHaJIM3a W UHTEPIPETAINH
nHpopmanuu, u
WH(OPMAIIMOHHBIE TEXHOJIOTUN
JUTSL BHITIOTHEHUS 3314
npodecCuoHaIBHOM
JeSITEIbHOCTH

B 061acTu IEHHOCTH HaYyYHOTO TTO3HAHHUS:

- ¢c(OpMHUPOBAHHOCTH MUPOBO33PEHU,
COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO PA3BUTHS
HayKH U OOIIIECTBEHHOW MPAKTHKH, OCHOBAHHOTO HA
JManore KyJabTyp, CIOCOOCTBYIOIIETO OCO3HAHUIO
CBOEr0 MECTa B MOJUKYJIbTYPHOM MHPE;

- COBEpUIEHCTBOBAHHUE SI3IKOBOM M YU TATEIBCKOMN
KYJIBTYPBI KaK CPEJICTBA B3aUMOJECHCTBUSA MEKITY
JIOJBMU U TO3HAHUS MUPA;

- OCO3HaHME LIEHHOCTH HAYYHOM JEATEIbHOCTH,
TOTOBHOCTB OCYILECTBIISATh IPOCKTHYIO U
HCCIIEIOBATENBCKYIO AEATEIbHOCTh MHANBUIYAJIBHO U
B IPYIIIIE;

OBnajzieHre yHUBEPCATBHBIMH YICOHBIMH
IMO3HABATEILHEIMU JCHCTBUSIMH:

B) paboTta ¢ nH(popMaIHe:

- BJIaJICTh HaBBIKAMU TIOJy4YCHHS HHPOPMAITIH U3
HMCTOYHHUKOB PAa3HBIX TUIIOB, CAMOCTOSITEILHO
OCYIIECTBIIATH OUCK, AaHAIN3, CUCTEMATHU3aIUIO0 1

- YMETb YYUTHIBATh I'PAHULIBI IPUMEHEHUS U3YUYEHHBIX
buznyeckux Mojenel: MaTepuaabHas TOUKa,
MHEpLHAIbHASA CUCTEMA OTCUYETA, UCAIIbHBIN Ia3;
MOJIEJIM CTPOEHUS Ta30B, )KUJIKOCTEU U TBEPABIX TEI,
TOYEYHBIN JIEKTPUUYECKUI 3apsil, SAepHas MOJIEIb
aToMa, HyKJIOHHas MOJIEIb aTOMHOTO siJipa IpH
petieHnn GU3NIECKUX 337124




MHTEPIPETAINI0 HHPOPMAIIMN PA3TUIHBIX BHIOB U
(dbopM mpeiCcTaBICHHS;

- CO3/1aBaTh TEKCTHI B PA3JINYHBIX (POPMATaX C yUECTOM
Ha3zHa4YeHUs HH(OPMAIUH U 1IeTIeBON ayUTOPHUH,
BBIOHpas ONTUMAJIBHYIO (hOpMY IpEICTaBICHUS U
BU3YyaIIN3alluH,

- OLICHUBATh JIOCTOBEPHOCTH, JIETUTUMHOCTD
uH(popMaImy, ee COOTBETCTBHE IPABOBBIM H
MOpPaJIbHO-3THYECKUM HOpMaM;

- UCTIOJIB30BATh CPEICTBA MH()OPMAIIMOHHBIX U
KOMMYHHUKAIIHOHHBIX TEXHOJIOTHI B PEIICHUN
KOTHUTUBHBIX, KOMMYHHKATUBHBIX U
OpraHU3alMOHHBIX 33]1a4 ¢ COOM0AeHEM TpeOoBaHUI
HPrOHOMHUKH, TEXHUKH O€30MaCHOCTH, TUTUEHBI,
pecypcocOepexeHus], IPAaBOBBIX M ATHYECKUX HOPM,
HOpM UH(POPMAIMOHHOK 06€30MMaCHOCTH;

- BJIa/IeTh HaBbIKAMH PACIIO3HABAHUS U 3AILUTHI
uH(popMalnu, HHPOPMAIIMOHHON 0€30I1acCHOCTH
JMYHOCTH

OK 03. IlnanupoBats u
peanu30BbIBaTh COOCTBEHHOE
poQeCCUOHATBHOE U
JTUYHOCTHOE Pa3BUTHE,
PeIPUHIMATEIBCKYIO
JesITeTbHOCTD B
npodeccuoHanbHOU chepe,
WCTIOJIB30BaTh 3HAHUS IO
(hrHAHCOBOW TPAaMOTHOCTH B
Pa3TUYHBIX KU3HECHHBIX
CUTYaIUAX

B ob6mactu 1yXOBHO-HPaBCTBEHHOTO BOCITUTAHMS:

-- ¢(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS,
STHUYECKOTO TTOBE/ICHHS,

- CHOC06HOCTL OICHUBATh CUTyallUlO U IPUHHUMATDH
OCO3HAHHBIE PEUICHHs], OPUEHTUPYSACh HA MOPAJIbHO-
HPAaBCTBCHHLIC HOPMBI 1 HCHHOCTH,

- OCO3HaHMEe JTUYHOTO BKJIa/1a B IOCTPOCHHE
YCTOMYMUBOTO OYyIIEero;

- OTBETCTBEHHOE OTHOIIIEHNE K CBOMM POJIUTENSIM U
(W) ApyTUM WICHaM CeMbH, CO3JIaHUIO CEMbHU Ha
OCHOBE OCO3HAHHOT'O IPUHATHS LIEHHOCTEW CEMENHOU

- BJI/IETh OCHOBHBIMH METOJAaMH HAYYHOTO ITO3HAHMUS,
UCTIOJIb3YEeMBbIMU B (PU3HUKE: MPOBOAUTH MPSIMBIEC U
KOCBEHHBIC U3MEPEHUsT (PU3NIECKUX BEITMUMH,
BBIOMpAsi ONITUMAJIBHBIN CIIOCO0 U3MEpPEHHUS U
UCTIONB3YS U3BECTHBIC METOBI OIICHKHU ITOTPELIHOCTEH
U3MEPEHUH, MPOBOIUTH UCCIIEJOBAHUE 3aBUCUMOCTEH
(U3MYECKUX BEIMYHH C UCTIOIB30BAHUEM MPSMBIX
U3MEPEHUH, OOBSICHITH OTYUCHHBIC PE3YIbTATH,
UCTIONB3Ys (PU3NYECKHE TEOPUH, 3aKOHBI U TIOHATHS, U
JieJIaTh BBIBOJIBI; COOJIIOIaTh MpaBuiia 0€30MacHOTO
Tpy/Aa IpU IPOBEICHUH UCCIIEIOBAHUH B paMKax
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KU3HHU B COOTBETCTBUHU C TPAAUIUSIMHU HAPOJIOB
Poccuu;

OBnazeHue yHUBEpCAIbHBIMU PETYJIATUBHBIMU
JICVCTBUSIMU:

a) caMOOpraHu3aLus:

- CaMOCTOATEIHLHO OCYIICCTBIIATH TTO3HABATEIBLHYIO
JESATETHHOCTD, BBISBISATH IPOOJIEMBI, CTABUTH U
dbopmyupoBaTh COOCTBEHHBIC 33/1aU B
00pa3oBaTeIHLHOM JEATETLHOCTH U JKU3HEHHBIX
CUTYyalUsIX;

- CAaMOCTOATEIFHO COCTABIIATH IUIAH PEIICHHMS
POOJIEMBI C YIETOM UMEIOIINXCS PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEHN U MPEIMOYTCHHIA;
- 1aBaTh OLIEHKY HOBBIM CUTYAaIIUsIM;
CMOCOOCTBOBATH (DOPMHUPOBAHUIO U MPOSIBICHUIO
LIMPOKOH 3PYULIMH B pa3HbIX 00JIacTSIX 3HaHUH,
MOCTOSTHHO TMOBBIIIATH CBOW 00pa30BaTeNIbHBIN U
KYJbTYpPHBIN YPOBEHb;

0) CaMOKOHTpOJIb:

MCIIOJIb30BATh MpUEMBbI peIeKCHU IS OLIEHKH
CUTYaIlNH, BHIOOpA BEPHOTO PEIICHUS;

- YMETb OLICHUBATh PUCKHU U CBOEBPEMEHHO
MPUHUMATh PEIICHHS TI0 UX CHUKEHUIO;

B) YMOIIMOHAJIbHBIN MHTEJUIEKT, MPENO0JIaratoimnii
c(hopMUpOBaHHOCTH:

BHYTPEHHEN MOTHBALMH, BKIIFOYAIOIIEH CTPEMIICHUE K

JOCTHIKCHUIO LICJIIN U YCIICXY, OIITUMHU3M,
HHUIWMAaTUBHOCTb, YMCHHC HeﬁCTBOBaTB, HCxXonasa u3
CBOHUX BOSMO)KHOCTCI\/'I;

y4e0HOro 3KCIepUMEHTA U yueOHO-
HCCHCHOBaTCHBCKOﬁ ACATCIIbHOCTH C UCITOJIB30BAHUEM
U(PPOBBIX U3MEPHUTEIBHBIX YCTPOWCTB U
n1abopaTopHOTro 000py0BaHus; CHOPMUPOBAHHOCTH
NPEJICTaBICHUI O METOIAX IMOYYCHUS HAyUHBIX
aCTPOHOMHUYECKUX 3HAHUU
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- SMITATUH, BKJIFOYAOIIEH CITIOCOOHOCTh ITOHUMATh
9SMOIHNOHAJIIBHOC COCTOAHUC APYTUX, YIYUTBIBATH CT'0
MIPU OCYIIECTBICHUH KOMMYHHUKAITUH, CIOCOOHOCTH K
COUYYBCTBHIO M CONIEPEIKUBAHUIO;

- COIMAJIBHBIX HABBIKOB, BKITIOYAFOIIINX

CIIOCOOHOCTD BBICTPAaUBaTh OTHOILLEHUS C IPYTUMU
JJFOABMU, 3&6OTI/ITLCSI, MMPOABJIATL HHTCPECC U
paspemaTth KOHMIUKTHI

OK 04. Db dexTuBHO
B3aMMO/JICHCTBOBATh U pabOTATh B
KOJUIEKTUBE U KOMaH/E

- TOTOBHOCTb U CITOCOOHOCTH K 00Pa30BaHUIO U
CaMOpAa3BUTHIO, CAMOCTOSITETbHOCTH U
CaMOOIIPEIEIICHUIO;

-OBJIaJICHUE HaBBIKAMHU yU4E€OHO-HCCIICIOBATEIHCKOMH,
MPOEKTHOM U COLIMATIbHOM AEATEIBbHOCTH;
OBnasieHue yHUBEpCaIbHBIMU KOMMYHUKATUBHBIMU
JICHUCTBUSMU:

0) coBMecTHas IeSATCIbHOCTD:

- HIOHUMATh U UCIOJIb30BATh IPEUMYIIECTBA
KOMaHIHOW ¥ UHAMBHUIYaJIbHON paboTHI;

- IPUHUMATD 1T COBMECTHOM JI€SATEIbHOCTH,
OPraHU30BBIBaTh U KOOPAMHUPOBATH JEHCTBUS I10 €€
JOCTHKEHHIO: COCTaBJIATh IJIaH ACHCTBUA,
pacnpeneiisiTh pojii ¢ y4eTOM MHEHUH yYaCTHUKOB
00CcyXIaTh pe3yJabTaThl COBMECTHOM pabOTHI;

- KOOPAUHUPOBATH U BBITTOJIHIATE PAOOTy B YCIOBHUAX
peasbHOr0, BUPTYAJIbHOTO U KOMOMHHUPOBAHHOTO
B3aMOJCHCTBUS;

- OCYILECTBIIATH MO3UTUBHOE CTPATETUUECKOE
MOBEJICHUE B PA3JIMYHBIX CUTyalUsIX, IPOSBIATH
TBOPYECTBO U BOOOpaKeHUE, OBITh MHUIIHATUBHBIM
OBnajzieHue yHUBEPCAIbHBIMU PETYJISITUBHBIMU

- OBJIAJIETh YMEHUSIMU pabOTaTh B TPYIIIE C
BBITIOJTHCHUCM PA3JIMYHBIX COLUAJIbBHBIX pOJ'ICI\/’I,
IUIAHUPOBATh PA0OTY TPYIIIbI, PAIIMOHATIHLHO
pacrpeensTh AeATSIbHOCTh B HECTAHAaPTHBIX
CUTyalusaX, aICKBATHO OLUCHUBATDH BKJIAJ KaXX0I'0 U3
YYaCTHUKOB TPYIIIbI B PEIICHHE PaCCMaTPUBACMO
poOJIeMbI
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JNCUCTBHUSIMM:

') IPUHSITHE Ce0S U IPYTUX JIFOICH:

- IPUHUMATh MOTUBBI U @PTYMEHTHI APYTHUX JIFOJEH
MIPY aHAJIU3E PE3YJIbTATOB JIESATEIBbHOCTH;

- IpU3HABaTh CBOE MPABO U MPaBO APYTUX JIOJIEH Ha
OIINOKU;

- pa3BHUBATh CIIOCOOHOCTH MOHUMATH MU C

MO3UIMHU JPYTOro YeJIOBEKa

OK 05. Ocy1iecTBisiTh YCTHYIO U
MMUCbMEHHYIO KOMMYHUKAITHIO Ha
TOCYAapCTBEHHOM SI3BIKE
Poccuiickoit denepanuu ¢
y4eTOM 0COOEHHOCTEH
COLIMAJILHOTO U KYJBTYPHOTO
KOHTEKCTa

B obnactu scTeTH4ecKoro BOCIIUTaHUS:

- 3CTETUYECKOE OTHOIICHUE K MUPY, BKIIIOUAs
ACTETHKY HAyYHOTO TBOPUYECTBA, MPUCYILIETO
bu3HIeCcKoil HayKe;

- CIIOCOOHOCTh BOCIPUHUMATH PA3IMYHBIC BUIBI
MCKYCCTBA, TPAJAUIIMU U TBOPUYECTBO CBOETO U JPYTHX
HapOJI0B, OIIYIIaTh YMOIIMOHATEHOE BO3ICHCTBUE
UCKYCCTBA;

- YOSXKIEHHOCTh B 3HAYMMOCTH JIJISl JIMIHOCTH U
o0IIecTBa OTEYeCTBEHHOTO M MUPOBOT'O UCKYCCTBA,
STHUYECKUX KYJIbTYPHBIX TPATUIMI U HAPOTHOTO
TBOPYECTBA;

- TOTOBHOCTH K CAMOBBIPAKEHHIO B PA3HBIX BUIAX
HCKYCCTBa, CTPEMJICHUE TIPOSBIISITH KAYECTBA
TBOPYECKOM JIMYHOCTH;

OBnaneHre yHUBEpCaIbHBIMU KOMMYHHUKATUBHBIMU
JICVCTBUSIMU:

a) oOIeHue:

- OCYIIECTBIISITh KOMMYHHUKAIIMH BO BCeX chepax
JKU3HU;

- pacro3HaBaTh HEBEpOATbHBIC CPEACTBA OOIICHUS,
MMOHUMATh 3HAYEHUE COIMATHHBIX 3HAKOB,

- YMETh pacro3HaBaTh (PU3NUECKUE SBICHUS
(mpouecchl) U OOBSACHATH UX HA OCHOBE U3yUEHHBIX
3aKOHOB: PABHOMEPHOE U PaBHOYCKOPEHHOE
NpSIMOJIMHEWHOE ABMKEHUE, CBOOOAHOE MaJieHHUE Tel,
JBUKEHUE 110 OKPY>KHOCTH, UHEPLUS,
B3aMMO/IeCTBHE Tel, KoJebaTenbHOe ABIKEHNE,
pe30HaHC, BOJIHOBOE JBIDKEHUE; T Py3us,
OpOYHOBCKOE JIBUKEHHE, CTPOEHHE KHUJIKOCTEH U
TBEP/IbIX TEJI, U3BMEHEHUE 00beMa TeJl IPU HarpeBaHUU
(oXJa)KACHMN), TETJIOBOE paBHOBECHE, HCIIApEHUE,
KOHJICHCAIUs, IUIABJIICHUE, KPUCTAIIN3ALMS, KUTICHUE,
BJI&JKHOCTb BO3/lyXa, CBSA3b CPEAHEN KUHETUYECKOU
SHEPI'UM TEIJIOBOTO JABMXEHUSI MOJIEKYJ C
a0CONIIOTHON TeMITepaTypoil, MOBHIIICHUE JTABICHUS
rasa Ipu €ro HarpeBaHuM B 3aKPBITOM COCY/IE, CBSI3b
MeX1y apaMeTpaMH COCTOSIHUA ra3a B
M30IpoIIEccax; MEKTPU3ALMs TeJl, B3aUMOAEHCTBHE
3apsJ10B, HArPEBAHKUE MPOBOIHUKA C TOKOM,
B3aMMO/IEMCTBUE MAarHUTOB, AIEKTPOMArHUTHASI
WHIYKUUSA, J€HCTBUE MarHUTHOTO MOJS HA MPOBOIHUK
C TOKOM U JIBHXKYILUHCS 3apsi, NEKTPOMAarHUTHbIE
K0J1€0aHUs U BOJIHBI, IPSIMOJIMHEHHOE
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pacno3HaBaTh NPEANOCHUIKA KOHQIMKTHBIX CUTYaIHii
U CMATYaTh KOH(DIUKTHI;

- pa3BEpHYTO M JIOTUYHO U3JIaraTh CBOK TOYKY
3pEHHUsI C UCTIOJIb30BAHUEM SI3BIKOBBIX CPEICTB

pacmpocTpaHeHHE CBETa, OTPAXKECHHUE, TPETOMIICHHUE,
UHTEepepeHIHs, TUPPaKIUI U MOTAPU3ALUS CBETA,
JUCIIepCcHs cBeTa; (GOTOAIEKTpUIeCKuit 2P dexKT,
CBETOBOE JaBJICHHE, BOSHUKHOBEHHE JTHHEIUATOrO
CIIEKTpa aToMa BOJIOPOJIa, ECTECTBEHHAS
HCKYCCTBEHHAS PaIMOAKTUBHOCTh

OK 06. [TposiBIISITE TpaXkIaHCKO-
MaTPUOTHYECKYIO TTO3UIIHIO,
J€EMOHCTPUPOBATH OCO3HAHHOE
[IOBE/ICHUE HA OCHOBE
TPagULMOHHBIX
o011eYeI0BeYeCKUX [ICHHOCTEMH, B
TOM YHUCJIC C YUCTOM
rapMOHHU3aLUU
MCXKHAILIMOHAJIBHBIX U
MEXPETUTHO3HBIX OTHOIICHUH,
IMPUMCHATH CTAaHAAPTHI
AHTUKOPPYILUOHHOTO OBEACHUS

- OCO3HaHHE 00YUYaIOIIMMHUCS POCCUUCKOM
IpaXkAaHCKOW WAEHTUYHOCTH;

- LIEJICHAIPABIEHHOE PA3BUTUE BHYTPEHHEN NO3ULINU
JIMYHOCTH HAa OCHOBE JYXOBHO-HPAaBCTBEHHBIX
LeHHocTer HaponoB Pocculickoit Menepanuu,
HCTOPUYECKHUX U HALIMOHAIBHO-KYJIBTYPHBIX
TpaauLuii, GOPMHUPOBAHNE CHCTEMBI 3HAUUMBIX
LIEHHOCTHO-CMBICJIOBBIX YCTaHOBOK,
AHTUKOPPYILIMOHHOTO MUPOBO33PEHUS,
IIPABOCO3HAHUS, IKOJIOTHYECKON KYJIbTYPBI,
CIIOCOOHOCTH CTaBUTh LEJIU U CTPOUTH KU3HEHHBIE
IUIaHBI;

B yacTu rpaskJaHCKOr0 BOCIIUTaHUS:

- OCO3HAHME CBOMX KOHCTUTYL[MOHHBIX IIPaB U
00s13aHHOCTEH, yBa)KEHUE 3aKOHA U IIPABOIOPSIIKA;
- IPUHSATHE TPAJAULIMOHHBIX HAllMOHAJIbHBIX,
00111€YeTOBEYECKUX TYMaHUCTHUECKUX U
JIEMOKPATHYECKUX LICHHOCTEW;

- TOTOBHOCTb IIPOTUBOCTOATH UJI€0JI0TUN
HKCTPEMHU3Ma, HallMOHAJIN3Ma, KCeHO(POoOuH,
JTUCKPUMUHAIINH 110 COLUATBHBIM, PEIUTUO3HBIM,
pacoBbIM, HALIMOHAJIBHBIM IIPU3HAKaM;

- TOTOBHOCTb BECTH COBMECTHYIO JESTCIIBHOCTD B
MHTEpecax TPaKIaHCKOro OOIIECTBa, y4acTBOBATh B

- chopMupOBaTh YMEHUS IPUMEHSTH [IOJyYEHHbIE
3HAHUS 17151 OOBSICHEHHS yCIOBUI MPOTEKAHUS
(Gu3nUecKUX SABICHUN B IPUPOAE U IS IPUHATHUS
IIPAKTUYECKHUX PEIICHUI B IOBCEAHEBHOMN )KU3HU JJIS
obecnieueHust 6€30MacHOCTH MPH 0OpaILeHUH C
OBITOBBEIMHU TTPHOOpPAMU U TEXHHYECKUMU
YCTPONUCTBAMH, COXPAHEHHS 3I0POBbSI U COOJIIOICHUS
HOPM 3KOJIOTHYECKOI 0 TIOBEICHUS B OKpYXKaroIei
cpene; MOHMMaHue HeOOXOAMMOCTH IPUMEHEHUS
JOCTH)KEHUH (PU3MKK U TEXHOJIOTHHA AJIs
paIroHaIFHOTO IPUPOAOTIOIB30BAHHUS
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CaMOYyTIPaBJICHUH B 0011e00pa30BaTeIbHON
OpraHu3alyu U JETCKO-FOHOIECKUX OpraHu3alusix;

- YMEHHE B3aUMOJEHCTBOBATh C COLIUATIbHBIMU
WHCTUTYTaMHU B COOTBETCTBUU C UX (PYHKIUSIMH U
Ha3Ha4YCHHUEM;

- TOTOBHOCTh K T'YMAaHHUTAapHOU U BOJIOHTEPCKOU
JIESITEbHOCTH;

MaTPUOTUYECKOTO BOCIIUTAHUS:

- chopMHPOBAHHOCTH POCCUHCKON rpakIaHCKOM
UJEHTUYHOCTH, NATPUOTU3MA, YBAKEHUS K CBOEMY
HapoJy, YyBCTBA OTBETCTBEHHOCTH nepe Poauno,
rOpIOCTH 3a CBOU Kpal, CBOXO PoauHy, CBOM fA3BIK U
KYJbTYpY, IPOILIOE U HACTOSILEE
MHOTOHALIMOHAJIBHOTO Hapoaa Poccuu;

- [ICHHOCTHOE OTHOLIEHUE K I'OCY1apCTBEHHBIM
CHUMBOJIaM, UICTOPUYECKOMY U IIPUPOJHOMY HACIIEIHIO,
naMsTHUKaM, TpaJauLusaM HapooB Poccun,
JocTHKeHUsM Poccun B Hayke, HCKYCCTBE, CIIOPTE,
TEXHOJIOTUSIX U TPY/E;

- uaeiHas yoexk1IeHHOCTb, TOTOBHOCTD K CIIYKESHHIO U
3anre OTeyecTBa, OTBETCTBEHHOCT 32 €T0 CY50Y;
OCBOCHHBIE 00YYaIOIUMKCS MEXITPEIMETHbIE
MOHSTHUS U YHUBEPCAIbHBIC YUCOHBIC JCHCTBUS
(perynsTUBHBIC, TIO3HABATEIIbHBIE,
KOMMYHHKaTHBHbIE);

- CIIOCOOHOCTD X UCIIOJIB30BAHMS B I103HABATEIBHON
U COIIMAIbHOW MPAKTHUKE, TOTOBHOCTH K
CaMOCTOSITENIbHOMY IJIAHUPOBAHUIO U
OCYILECTBJICHUIO Y4eOHOM 1eATeNbHOCTH,
OpraHu3aluy y4eOHOTO COTPYHHUYECTBA C
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MeJarorHYEeCKUMH paOOTHHUKAMU U CBEPCTHUKAMHU, K
Y4acTHIO B MOCTPOCHUH UHIUBUIYAJIbHOMN
00pa3oBaTEILHON TPACKTOPHH;

- OBJIa/ICHHE HaBbIKaMu y4eOHO-
HCCIIEIOBATEIBLCKOM, MPOEKTHOM U COIMaIbHON
JIeSITEILHOCTH

OK 07. CopneiicTBOBaTh
COXPAHEHHUIO OKpYyXkKarolen
Cpellbl, pecypcocOepexeHHIO,
MIPUMCHSITh 3HAHHS 00 H3MCHCHHH
KIIUMaTa, MPUHIIHUIIBI
OEpEKITMBOTO MTPOU3BOICTBA,

3¢ (HeKTHBHO AEHCTBOBATH B
Ype3BhIYAITHBIX CUTYAIHIX

B ob6nacTi 3K010rH4ecKOro BOCITUTAHHUS:

- chopMHPOBAHHOCTH IKOJIOTHUYECKOH KYIBTYPHI,
MMOHUMAaHUE BIUSHUS COLUATBHO-2KOHOMUYECKUX
MPOLECCOB HA COCTOSIHUE MPUPOAHON U COLIMATBLHON
Cpellbl, 0CO3HAHUE TJI00ATBFHOTO XapaKTepa
9KOJIOTUYECKHUX MPOOIIEM;

- IUNITAHUPOBAHUE U OCYLLUECTBIICHUE JEHCTBUI B
OKpY’KaloIlIel cpe/ie Ha OCHOBE 3HAHUS Lenei
YCTOMYMBOTO pa3BUTHS YEIOBEUECTBA;

AKTUBHOE HETIPUATUE JEUCTBUM, IPUHOCSIINX BpEL
OKpYXKarollei cpeae;

- YMEHHUE MPOTHO3UPOBATH HEOIATONIPUSATHBIE
9KOJIOTUYECKHE MOCIEACTBUS IPEANPUHUMAEMBIX
JIEWCTBUM, IPEJOTBPAILATD UX;

- paclIMpeHHe OMbITa ACSITEIbHOCTH S3KOJOTUYECKON
HaIPaBJIEHHOCTH Ha OCHOBE 3HaHU MO (Ppu3nKe

- chopMupOBaTh YMEHUS IPUMEHSTH [IOJyYEHHbIE
3HAHUS 17151 OOBSICHEHHS yCIOBUI MPOTEKAHUS
(Gu3nUecKUX SABICHUN B IPUPOAE U IS IPUHATHUS
IIPAKTUYECKHUX PEIICHUI B IOBCEAHEBHOMN )KU3HU JJIS
obecnieueHust 6€30MacHOCTH MPH 0OpaILeHUH C
OBITOBBEIMHU TTPHOOpPAMU U TEXHHYECKUMU
YCTPONUCTBAMH, COXPAHEHHS 3I0POBbSI U COOJIIOICHUS
HOPM 3KOJIOTHYECKOI 0 TIOBEICHUS B OKpYXKaroIei
cpene; MOHMMaHue HeOOXOAMMOCTH IPUMEHEHUS
JOCTH)KEHUH (PU3MKK U TEXHOJIOTHHA AJIs
paMoOHAIEHOTO PUPOAONIOIH30BAHNUS;

1K 1.2. ObecneunBath
[0JITOTOBKY TOIUIMBA K CKUTAHUIO;

I1K 3.1. IInanupoBats 1
00ecTieunBaTh MOITOTOBUTEIBHBIC
paboThI 10 PEMOHTY

TEIUIO3HEPreTHUECKOro 000py10BaHUs

1K 5.1. ITnanupoBath paboty

IMIPOHU3BOACTBCHHOI'O IIOAPA3ACIICHUSA,

I1K 5.2. TIpoBoauTh

2

OBnazieHne YHUBEPCAJIbHBIMU YUCOHBIMU
MI03HABATEIFHBIMHA JICHCTBUSIMHU:

- pabota ¢ uHpopMmalme:

- BJIAJICTh HABBIKAMH ITOJTyYeHHsI HH(OPMAIHH U3
MCTOYHUKOB PA3HBIX TUIIOB, CAMOCTOSATEIBHO
OCYIIECTBIIATH TIOUCK, aHAJIH3, CHCTEMAaTH3AIHIO U
MHTEpIpeTanio HHPOPMALUU PA3TUYHBIX BUJIOB U
dbopm mpeacTaBiIeHUs;

- pa3pabaTbIBaTh IUIAH PEIICHUs] TPOOIEMBI C YIETOM

YMETh-OIUCHIBATh U OOBSICHATH (PU3NUECKUE SIBICHUS
Y CBOMCTBA TeJ: JBI)KEHUE HEOCCHBIX TEJ U
HCKYCCTBEHHBIX CITyTHUKOB 3€MJIU; CBOWCTBA ra3oB,
KHUJIKOCTEH M TBEPBIX TEI; JIEKTPOMATHUTHYIO
MHAYKIHIO0, pacCpOCTPAHEHUE FIEKTPOMATrHUTHBIX
BOJTH; BOJTHOBBIE CBOMCTBA CBETA; U3JIYUCHUE H
IIOTJIOIIEHUE CBEeTa aTOMOM; (oTO3(hDeKT;
YMETb-OTJIIMYaTh THIIOTE3bl OT HAYYHBIX TEOPHUH;
YMETb-/IeIaTh BBIBOJIBI HA OCHOBE
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WHCTPYKTAXH U OCYIIECTBISATH TOITYCK
repcoHana Kk paboram;

1K 5.3. Konrponuposatb
COCTOSTHUE pabOYUX MECT U
000pyI0BaHUS HA yYaCTKE B
COOTBETCTBUH C TPEOOBAHUSIMU OXPAHBI]
Tpyaa;

IIK 5.4. KonTponupoBath
BBITTOJIHEHHE TPEOOBAHUH TMTOKapHOI
0e30MacHOCTH.

aHaJIM3a UMEIOIINXCS MaTepUabHbIX U
HEMaTepUaJIbHBIX PECYPCOB;

- OCYILLECTBIISITH LI€JICHAPABICHHBIN TIOUCK NTEPEHOCca
CPEJIICTB ¥ c1IOCO0O0B eUCTBUS B MPO(HEeCCHOHATBHYIO
cpeny;

- YMETh MEPEHOCUTH 3HAHUS B TO3HABATENIBHYIO U
MPaKTUYECKYIO 00JIaCTH KU3HEACATEILHOCTH,

- Ipe/JIaraTh HOBBIE MIPOEKTHI, OIICHUBATH UJIEU C
MO3UIIMHA HOBU3HBI, OPUTUHATILHOCTH, MPAKTUIECKOM
3HAYUMOCTH;

- J1aBaTh OLICHKY HOBBIM CUTYaIlUsIM, BHOCUTh
KOPPEKTUBHI B I€IT€IbHOCTD, OLICHUBAThH
COOTBETCTBHUE PE3YJIHTATOB LIEIISIM.

AKCIEPUMEHTAIBHBIX TAHHBIX;
YMETh-TIPUBOJIUTH MPUMEPHI, TOKA3BIBAIOIINE, YTO:
HaOJI0/ICHUS U SKCTIEPUMEHT SIBJISIIOTCS OCHOBOM JIJIst
BBIJIBHIKEHUS TUTIOTE3 U TEOPUH, TTO3BOJISIOT
MIPOBEPUTH UCTUHHOCTb TEOPETHUECKUX BBIBOJIOB;
(buzmveckas Teopus JaeT BO3MOKHOCTb OOBSICHITh
W3BECTHBIC SIBJICHHUS PUPOIBI M HAYIHBIE (PAKTHI,
MPECKa3bIBaTh €111¢ HEM3BECTHHIC SBJICHNUS,
YMETh-IIPUBOJIUTH MMPUMEPHI MPAKTUUECKOTO
HCIIOIb30BaHUS (PU3MUECKUX 3HAHUM: 3aKOHOB
MEXaHUKH, TEPMOJUHAMUKH U SJIEKTPOJUHAMUKHU B
SHEPTETHKE; PA3TUYHBIX BHUOB DJIEKTPOMArHUTHBIX
W3JIy4eHUH I Pa3BUTHS PaIu0 U
TEJIEKOMMYHHUKAINI, KBAHTOBON (DM3UKHU B CO3TaHUH
SIIEPHOM YHEPTETUKH, JIA3€POB;
YMETh-BOCIIPUHUMATh U Ha OCHOBE ITOJTYYCHHBIX
3HAHHUI CAMOCTOSITEIBHO OLIEHUBATh NH(POPMAITHUIO,
cojaepxanryrocs B coobmenussx CMU, Unrtepher,
Hay4YHO-TIOMYJISIPHBIX CTATHAX.

YMETh-TIPUMEHSTh MOJTYYCHHBIC 3HAHUS JUTSI PeIICHUS
(bu3HYeCKUX 3a/1a4;
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2. CTpyKTypa u cofepxaHue 001eodpa3oBaTeIbHON TUCITUTUTMHBI

2.1. O6beM AUCUUIUIMHBI ¥ BUJbI y4eOHOU pabOoThI

[TpomesxyTounas arrectauus (qudQepeHIpOBaHHBIN 3a4eT)

Bun yuebHOM O0BeMm B
paboThI gacax
O06bem 06pazoBaTeabHOM MPOrpaMMbl TUCIUILTHHBIL 108
1. OcHOBHOE conepx)aHue 108
BT. 4..
TEOPETHYECKOE 00yUeHne 84
nabopaTopHbIE 3aHATHUS 14
KOHTPOJIbHBIE pa0OThI 8
2
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2.2. TemMaTtudecKkuil J1aH U COEP>KaHUE AUCUUIUIMHBI « PU3HUKa»

OCHOBBI IUHAMUKHU

OcHoBHas 3anaya quHamuku. Cuna. Macca. 3akonbl Mexannkd Herotona. Cuibl B pupoe.
Cuna TsSKECTH U CHUJIa BCEMHUPHOIO TSTOTEHUs. 3aKOH BCEMHUpPHOro TsaroteHusi. Ilepmas
KOCMHYECKasi CKOpocTh. J[BmwkeHue mianer u Maubix Ten CoiHeYyHOW cucTembl. Bec.
Heecomoctb. Cuibl ynpyroctu. CHiibl TpeHHS

HaumeHnoBanue Copneprxanue yueOHOTO MaTepuaa, JJadopaTopHbIe U MPaKTHYECKUE paboThl, dopmupyemsble
pa3lenoB 1 TeEM caMoCTOsATeNIbHas paboTa 00ydaromxcs, KypcoBas padboTa Obnem obmme u
(poeKT) (ecau npedycmompetvi) Hacos npodeccroHab
HbIE
KOMIIETEHIINH
! 2 3 4
BBenenue. Conep:xkanue y4ye0HOro MaTepuasia: 2 OK 03
dusnka ¥ METONBl | dusuka — (PyHAAMEHTaNTbHAS HayKa O Npupojie. EcTecTBeHHO-HAYYHBIH METO/] HO3HAHMS, ET0 OK 05
HAy9IHOT'O IMO3HAHMA | Bo3MOKHOCTH M T'PaHUIBI MPUMEHUMOCTH. DKCHEPUMEHT U TEOpHUs B IpoIlecce MO3HAHUS
npupoabl. MonenrpoBaHue GU3NUECKUX SIBICHUH U polieccoB. Posb 3KkcriepuMeHTa U TECOPHH B
mpouecce Mo3HaHus Npupoibl. Pusmdeckas BenuuuHa. PU3NYECKUE 3aKOHBI. [ paHHUIBI
MPUMEHUMOCTH (U3UYECKUX 3aKOHOB | Teopuil. [Ipuniun coorBeTcTBus. [loHATHE O
¢uznueckoit kaptue mupa. llorpemrHoctu u3MepeHuil (U3NYECKUX BEIMYUH
Pasznen 1. Mexanuka 12 OK 01
Tema 1.1 Cozep:xanue y4eGHOIro MaTepuaJa: 4 OK 02
OcHoBBI MexaHuyeckoe JIBHKEHUE M €ro BUAbl. MarepuaibHas Touka. CKaJspHblE U BEKTOpPHBIE OK 04
KMHCMAaTUKHN ¢usnueckue BemMuuHBL. OTHOCUTEIIEHOCTh MEXaHWYeCKoro IBrxkeHus. CUcTemMa oTcuera. 8112 83
ITpunnun otHocurensHocTH ['amunes. Tpaexropus. IlyTs.
Ilepemeienue. PaBHoMepHOE npsiMosinHeEiiHOe 1BUKeHUE. CKOpOCTh. Y paBHEHUE JBUKCHHUS.
MrHoBeHHass U CpelHss CKOpocTu. Y ckopeHue. IIpsmonuneiiHoe ABMKEHNE C TOCTOSIHHBIM
yCKOpeHHEM. JIBHKEHHE C MOCTOSIHHBIM YCKOPEHHEM CBOOOAHOTro majeHus. PaBHOMepHOe
JBUKEHHE TOUKH TI0 OKPYKHOCTH, YIJIOBasi CKOpocTh. LleHTpocTpeMHuTenbHOE yCKOpEHHE.
Kunemartuka abCcot0THO TBEPOIO TeNa
Tema 1.2 Conep:xxanue yueOHOro MaTepHaJia: 4
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Tema 1.3 Copepxanue y4eOHOro MmaTepuaJia: 4
3akonsl coxpanenus | Ummynsc Ttenma. Mmmynbc cuibl. 3aKOH COXpaHEHUsT UMITyJbca. PeakTUBHOE JBUKECHHE.
BMEXaHHKE Mexannueckas padora u MOImHOCTh. Kunetnueckas sHeprus. [lorenuunanbHast s3Heprusi. 3akoH|
COXpaHEeHMsI MeXaHU4ecKor rHeprun. Pabota cuibl TsKeCTH U cUiibl ynpyrocTH. [lpumenenue
3aKOHOB coOXpaHeHus. lcmonb3oBaHHE 3aKOHOB MEXAaHUKHU Il OOBSCHEHHUS JBUIKCHMS
HEOECHBIX TeT W ISl pa3BUTHA KOCMHYECKHX HCCIENOBAaHUN, TPAHUIBI TMPUMEHUMOCTH
KJIACCUYECKON MEXaHHUKH
Pa3nea 2. MoJiekyasipHas GU3UKa H TePMOIHUHAMHKA 20 OK 01
Tema 2.1 Conep:xkanue y4e0HOro MaTepuaJia: 4 OK 02
OcHoBBI OCHOBHBIE TOJIOKEHHSI MOJIEKYJISIPHO-KHHETHYECKOW Teopuu. Pasmepsl U Macca MOJNEKyN U OK 03
MOJICKYJISPHO- aToMoB. bpoyHoBckoe nBmwxkeHue. CrTpoeHue ra3zoo0pasHbIX, KUIKAX W TBEPAbIX TeI. OK 04
KHHETHYECKOH WneanbHblii ra3. [laBnenue raza. OCHOBHOE ypaBHEHHE MOJIEKYJIIPHO-KUHETHYECKON TEOPUU OK 05
Teopun razoB. Temmeparypa u ee usmMepenne. AGCONIOTHBIN HYJIb TeMIIEPaTyphl. TepMoauHaMuIecKast OK 07
mKkana reMmneparypsl. Temmneparypa 3Be31. CKOPOCTH ABIKEHHSI MOJIEKYJ M UX H3MEpEHHeE.
VYpaBHeHHEe COCTOSHUS HleaabHOro ra3a. Mzomporueccs u ux rpaduxu. 'a30Bbie 3aKOHBI
JlaGopaTopHbie padoThI: 2
1. M3yyeHue OaHOIO M3 U30MPOLIECCOB
Tema 2.2 Coaep:xxaHue y4eOHOIro MaTepHaJia: 6
OcHoBBI Buytpennss sneprusi. Pabora u teruonepenava. KonuyecTBo TemnoTsl. Y paBHEHHE TETIOBOTO
TEPMOJAVNHAMUKH Oananca. IlepBoe Hawano tepmoauHamuKku. ApaualarHblii mnporecc. Bropoe Hawaio
tepmoanHamMuku. Temosble neurarenu. KIIJ] termnoBoro nBurarens. OxpaHa npupojabl
Tema 2.3 Coaep:xxaHue y4eOHOro MaTepuaJia: 4
ArperaTHbie Hcnapenne n koHaeHcauus. HaceimeHHslii map u ero cBoicTtBa. OTHOCUTENIBHAS BIAYKHOCTH|
cocTosHusABemecTsa u | Bo3ayxa. Ilpubopbl Juist ompeneneHus BIaXHOCTH Bosayxa. Kunenue. 3aBUCHMOCTH
bazobre TEMINEPaTyphl KHIICHUS OT JaBIEHHS. XapakTepucTUKa >KUIKOTO COCTOSIHHS BEIIeCTBa.
MepexoT! brnwxuuii nopsaok. IloBepxHocTHoe HaTspkeHue. CmauuBanue. KanwiisipHble sBIICHUS.
XapakTepHucTHUKa TBEPAOro COCTOsIHUS BemecTBa. Kpuctamnnueckue u amopdHbIe Tena
JlabopaTopHbie padoThI: 2
2. OnpeneneHue BIaXHOCTH BO3/1yXa
KonTpoabHnas padora Nel «MonekymsipHas GU3UKa U TEPMOJMHAMUKA 2
Paznen 3. DiekTpoauHaMuka 32 OK 01
Tema 3.1 Conep:xxanue yueOHOro MaTepuaJjia: 6 OK 02
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:‘)J'IGKTpI/I‘IeCKOG II0JIC

DJIEKTPUYECKHUE 3apANbl. DJIEMEHTAPHBIN AJIEKTPUYECKHUM 3apsl. 3aKOH COXpAaHEHUs 3apsja.
3akon Kynona. Dnekrtpuyeckoe mosie. HampspkeHHOCTH anekTpudeckoro mnofst. [lpunimmn
cyneprno3uiuu noyieid. [[poBoJHUKN B 3JEKTPUUECKOM Mosie. JIUdJIeKTPUKHU B JIEKTPUIECKOM
oJe. [Tonspuzanus JIADJIEKTPUKOB. [Torenuman. Paznoctb MOTEHIINAJIOB.
OKBUIIOTEHIMATIbHBIE MOBEPXHOCTU. CBSA3b MEXKIY HANPSIKEHHOCTBIO U Pa3HOCTHIO
MOTEHLIMAJIOB 3JIEKTPUUECKOT0 MOJIsl. DIEKTpoeMKOCTh. KoHaeHcaTophl. DHEprus 3aps>KEHHOTO
KoHJeHcaTopa. [[puMeHeHne KoHeHcaTopoB

Tema 3.2 Conep:kanue y4ye0HOro MaTepuaJia:
3aKOHBI YcnoBus, HEOOXOAUMBIE AJIi BO3HUKHOBEHUS M MOAJAEPKAHUS dJICKTpUYecKoro toka. Cumia
IIOCTOSIHHOTOTOKA | TOKAa. DJEKTpU4YecKoe compoTuBieHue. 3akoH Owma s ydactka nenu. [lapammensHoe u
MOCIIEJIOBATENIFHOE COCAMHEHHE MPOBOJHUKOB. PaboTa M MOIIHOCTH MOCTOSTHHOTO TOKA.
TemnoBoe aerictBue Toka 3akoH Jxoyns—IJIeHna. DneKTpoaBMKYIIask CHJIa HCTOYHHUKA TOKA.
3akon Oma 1St TOJTHOM 1IeTTH
JlaGopaTopHbie padoThI:
3. 3yueHune 3aKOHOB MOCEA0BATEIIHFHOTO U MAPAJIIEIIFHOTO COSUHEHNN TTPOBOTHUKOB. 2
4. U3mepenue 3/IC 1 BHyTpEeHHETO CONMPOTUBICHUS UICTOUYHUKA TOKA 2
Tema 3.3 Coaep:xxanue yueOHOIro MaTepHaJia:
DIIEKTPUYECKUI DJIEKTPUYECKUN TOK B METalaX, B JJIEKTPOJIUTAX, Ta3aX, B BaKyyMe. ODJIEKTPOJIU3. 3aKOH 4
TOK BPa3IUYHBIX anektposmza @Dapanes. Buasl razoBbix paszpsaoB. TepmosnexkTpoHHas smuccus. [lnasma.
cpenax DNEeKTpUUECKU TOK B MONYyNpoBoAHHKaX. COOCTBEHHAass M MpUMEcHash MPOBOAMMOCTH. P-n
nepexon. [TomynpoBoaaukoBbie mpuOopkl. [IpuMeHeHne MoTynpoBOIHUKOB
Tema 3.4 Conep:kanue y4e0HOro MaTepuaJia: 4
MarnuTHOE ONIe | BekTop MHAYKIMM MarHUTHOTO mois. B3ammoneiicteie TokoB. Cuma Ammepa. IlpuMeHeHne
cuibl Amniepa. MarHuTHBIN MOTOK. [[elicTBHE MarHUTHOTO TOJIA Ha ABMXKYyLIuics 3apsi. Cuia
Jlopenua. Ilpumenenue cunel JlopeHua. MaruutHele cBolcTBa BeunlecTBa. ConHeuyHas
aKTUBHOCTb U €€ BIMSIHMUE HA 3eMiTt0. MaruuTtHbie Oypu
Tema 3.5 Conep:xxanue yueOHOro MaTepHaJia: 4
DNeKTpOMarHuTH SIBieHME DIIEKTPOMArHUTHOW HMHAYKLUMHU. 3aKOH 3JIEKTpOMarHWTHOW MHAyKuuu. [IpaBuio
assMHIYKUUS Jlennia. BuxpeBoe anextpuyeckoe mosie. DJC MHAYKIMM B ABWXKYILIMXCS IPOBOJHHUKAX.

SIBnienue CaMOHMHAYKIHWH. 3H€pFI/I$[ MarduTHOTI'O 1O0JIA TOKa.

DNIEeKTPOMarHuTHOE T0JIe

NHIyKTUBHOCTS.

OK 03
OK 04
OK 05
OK 07
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JlabopaTopHblie padoThI:

5. V3y4eHue siBJIEHUSI DJICKTPOMArHUTHOM MHIYKITUU 2
KountpoabHnas padora Ne2 «DnekTpuueckoe 1moje. 3aKOHbl TOCTOSHHOTO TOKa. MarHutHoe mnoiie. DJIeKTpOMarHuTHasl 2
WHIYKIIHSD
Paznen 4. Kostedanus u BOJIHBI 10 OK 01
Tema 4.1 Conep:xxanue yueOHOro MaTepuaJia: 4 OK 02
Mexanuueckue I'apmonunueckue konebanusi. CBoOOAHBIE MexaHnUeckre Konebanus. [IpeBpalenue sHepruu OK 04
Kosie0aHus U npu  KoueOaTeNbHOM JBMKEHMH. MareMaTuueckuii MasTHUK. [Ipy>KUHHBIH MasTHHK. OK 05
BOJIHBI BriHyX1eHHbIE MeXaHUYecKHe Konebanus. Pesonanc. OK 07
[TonepeuHsle U MPOAOIbHBIE BOJIHBI. XapaKTEPUCTHUKH BOJHBI. 3BYKOBBIC BOJIHBI. YJIbTPa3ByK
U €0 IPUMEHEHUe
Tema 4.2 Conep:xxanue yueOHOro MaTepuaJia: 6
OnexTpomarHuTHeie | CBOOOJHBIE 3JIEKTPOMArHuTHee Konebanus. [IpeBparneHune sHepruM B KoJeOaTEIbHOM
Kosie0aHus U BOJIHBI | KOHType. [leprnon cBOOOTHBIX AnekTpuueckux kosebanuii. ®opmyna Tomcona. 3aryxaromime
3JIEKTPOMarHUTHbIE KosieOaHus. BoiHyX1eHHbIe dsiekTpuueckue konebanus. [lepeMeHHbIH TOK.
Pezonanc B onexTpuueckod wnenu. ['eHeparop nepeMeHHOro Toka. TpaHCHOPMATOPHI.
[Tonmyuenue, nepenayda u pacrpeneiaeHue IeKTPOIHEPTUH.
OnekTpoMarHuTHele  BONMHBL. ~ CBOWCTBA  BJEKTPOMATrHUTHBIX  BOJIH. OTKpBITHIIA
koneOaTenbHbId KOHTYp. OmbiThl I'. I'epria. M3o0perenne pamno A.C. [TonoBwiM. [ToHsTHE
o paauocssasu. [Ipunuun paauocssasu. [IpuMeHeHne 31eKTpOMarHuTHBIX BOJIH
Pasnea 5. Onruka 16 OK 01
Tema 5.1 Coaep:xxanue yueOHOIro MaTepHaJia: 4 OK 02
[Ipupona ceera Todeunbrii ucToyHUK cBeTa. CKOPOCTh PACIpPOCTPAHEHHUS CBETAa. 3aKOHBI OTPAXKEHUS U OK 04
npenomienust cera. [lpunnun [roiirenca. ConHeuHble M JIyHHbIE 3aTMeHHs. [lonHoe OK 05
orpakenue. Jlunzel. I[locTpoenme wuzoOpakeHus B mnuH3ax. DopMyna TOHKOW JUH3BI.
VBenuuenue nuH3bl. ['11a3 kak ontuyeckas cuctema. Ontuueckue npuOopsbl. Teneckorsl
JlaGopaTopHbie padoThI:
6. Onpeesienne moka3aTess IPeTOMIICHHSI CTeKIa 2
Tema 5.2 Copepxanue y4eOHOro MaTepuaJia: 4
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BoHoBEIE cBOMICTBA
cBeTa

Wnrepdepennus ceeta. KorepeHTHOCTH CBETOBBIX Jtydeil. UHTepdepeHIus B TOHKUX IJIEHKAX.
Konbua Hetotona. VMcnone3oBanue naTepdepeHnnn B Hayke U TexHuke. udpakuus ceeta.
Judpakius Ha menu B HapaienbHbIX jdydax. Judpaxiuonnas pemerka. [lonspusarms
nonepedHblx BOiH. [lomspusanusa ceera. Ilomsapounst. Jucnepcus ceera. Bunabl nsinydeHui.
Buner cnekrpoB. Cnektpbl ucnyckanus. CrnekrTpbl noriomeHus. CHeKTpalbHbI aHauus3.
CrnexTpanbHbIe KJIacChl 3Be3. YIbTpaduoiaeToBoe uinydeHue. MHbpakpacHoe u3IydeHHE.
Penrtrenosckue syun. Mx nmpupona u csorictsa. IlIkana 371eKTpOMarHuTHBIX U31y4ECHUN

JlaGopaTtopHbie padoThI:
7. OnpeneneHue IJIMHBI CBETOBOM BOJIHBI C TOMOINIBIO JU(GPAKIIMOHHON PEIIETKH

KontposbHas padora Ne 3 «Konebanus u BoiaHbL. ONTHKAY

\S)

Tema 5.3
CrentmanbHas
Teopus
OTHOCHUTEIBLHOCTH

JBrm>keHUE CO CKOpPOCTBHIO cBeTa. IloCcTynarsl TEOpUM OTHOCUTENBHOCTH U CIIEACTBUS U3 HUX.
NHBapuaHTHOCTH MOZIYJIsi CKOPOCTH CBETA B BaKyyme. JHeprusi Nokosi. CBsi3b MacChl U SHEPTUU
CBOOOIHOM YaCTHUIIBL. DJIEMEHTHI PEISITHBUCTCKON THHAMUKH

Pasnen 6. KBantoBas pusznka

Tema 6.1
KBauroBas
OITHKA

Conep:xkaHue y4eOHOT0 MaTepuasa:

KBanroBas runoresa [1nanka. TernoBoe uzinyuenue. KopnyckyasipHO-BOJTHOBOM AyaJIM3M.
®oronsl. ['unoresa e bpoiisid 0 BOJIHOBBIX CBOMCTBax 4acTull. /[aBieHne cBeta. XUMUYECKOE
neiicreue ceeta. OnbiThl [1.H. Jlebenesa u H.W. BaBunosa. ®otoaddext. YpaBHeHue
Ouinmreiina 1is goroaddexra. [Ipumenenne hotordhdexra

Tema 6.2
duzuka atoma u
aTOMHOTO sijpa

Conep:xaHue y4eOHOro MaTepuaJa:

PazBuTne B3ridm0B Ha CTpOCHHE BeliecTBAa. Mozeln CTPOEHUsT aTOMHOTO sapa. SnepHas
mojnenb atoma. Omeitel 3. Pesepdopna. Monens atoma Bogopoaa nmo H. Bopy. Ksanrosbie
noctynatel  bopa. Jlazepel. PaanoakTMBHOCTB. 3aKOH  PaJAMOAKTUBHOIO  pacrnaja.
PagnoaktuBHble npeBpamieHust. CriocoObl HAOMIOCHHS U PETUCTPAIMN 3aPSHKEHHBIX YaCTHII.
Crtpoenue atoMHOro sapa. JlegekT macchbl, JHEPTUsl CBS3M U YCTOMYMBOCTh aTOMHBIX sIZIEp.
Snepuble peakuuu. SAnepHas >HEpreTHKa. OJHEPreTHUYECKUWWA BBIXOJ SIIEPHBIX PEaAKIUM.
HckyccTBeHHas paauOakTUBHOCTh. JlemeHue Tsokensix suep. LlenmHas snepHas peaxnus.
VYnpasnsiemas 1enHasi peakuus. AaepHeiii peaktop. TepMosaepHbld CUHTE3. DHEPTUs 3BE3I.
[lonyueHue paguOAKTUBHBIX H30TONOB M HMX IPUMEHEHHE. bHOJIOrMYecKoe JelCcTBUE
PaAMOAKTUBHBIX M3JIy4YE€HUH. DJIE€MEHTAPHBIEC YACTULIBI

OK 01
OK 02
OK 04
OK 05
OK 07

Konrponsnas padora Ne 4 «KBanToBas pusnka»
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Pa3nen 7. Crpoenne Beenennoii 6 OK 01
Tema 7.1 Cojep:xanue yueOHOro MaTepuaJa: 2 OK 02
Crpoenue Conneunoid| Cosneynas cucTeMa: IUIaHETHI U Majible Tela, cucreMa 3emius—JIyna OK 03
CHCTEMBI OK 04
Tema 7.2 Conep:xxanue yueOHOro MaTepHaJia: 2 OK 05
Osomonus Beenennoit Crpoenne n ssomonus Connna u 3831, Knaccupuxanus 3Bé31. 3BE3IbI U UCTOUYHMKU HX| OK 07
PHEPTUU.
l"anaktrka. CoBpeMEHHBIE MPEICTABICHHS O CTPOSHHUH M 3BOJIIOLMK BeenenHoi
JlaGopaTopHbie padoThbI:
8. M3yueHune kapThl 3B€3AHOT0 Heba 2
IIpomexyTounas arrectauus: 1uddepeHIPOBAHHbIN 3a4eT 2
Bcero: 108
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3. YcnoBus peanuzanuy IporpaMMbl JUCIUILINHBI

3.1. TpeOoBaHuS K MUHUMAJIBHOMY MaTe€pUaIbHO-TEXHUYECKOMY oOecnieueHHoPean3amms

MPOrpaMMBbl TUCHUIUIMHBI TpeOyeT HaIU4Yus y4eOHOro kabuHeTa (PU3UKH.

ARG
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O6opynoBaHue yueOHOTO KaOUHETA:

[udposas nadoparopust Mo GU3MKE IS YIUTEIIS,

[udposas nabopaTopust o GU3MKE A YICHUKA;

Bechl TeXHMUECKHE C pa3HOBECAMU;

KommiekT 15t 71a00paTOpHOro MpaKkTUKyMa MO ONTHKE;

Kommuekt 17151 1a00paTOPHOTO MPAKTUKyMa [0 MEXaHUKE;

KommutekT 17151 1a00paTOPHOTO MPAKTUKyMa M0 MOJIEKYJISIPHOM (PU3HMKE U TEPMOINHAMHUKH;
KomruiexT 115t 1abopaToOpHOro NpakTUKyMa IO JIEKTPUYECTBY (C TEHEPATOPOM);
KommiekT 11 n3yueHust BO300HOBIISIEMbIX HCTOUHUKOB SHEPI UM (COTHEYHOM, BETPOBON SHEPIHUH,
MEXaHUUYECKON U TEPMOIIEKTPUUECKOMIHEPTETUKH);

AmniepmeTp 1ab0opaTOPHBIN;

BonsT™eTp nabopatopHbIif;

Konopumetp ¢ Habopom KagopuMeTpUIECKHX TeT;

TepmomeTp nabopaTopHBIii;

KoMruiexT fuis n3ydeHusi OCHOB MEXaHUKH, THEBMAaTUKU M BO30OHOBIISIEMBIX HCTOYHUKOB SHEPTUH;
bapomerp-anepounz;

biiox nmuTaHus peryaupyemsli;

Be6-kamepa Ha 1MOJIBHKHOM IITATUBE;

Buneokamepa 11t paboThl C ONTHUECKUMH TPUOOPAMU;

I'enepartop 3ByKOBOM;

I'urpometp (cuxpomerp);

I'py3 HaOGOpPHBIA;

JlnHamMoMeTp 1eMOHCTPaIlMOHHBIN;

KoMIuIeKkT nocy 16l JEMOHCTPALIMOHHON C IPUHAIEKHOCTAMU;

MaHOoMeTp )KUIKOCTHON 1€MOHCTPALlMOHHBIN;

Metp 1eMOHCTPALIMOHHBIH;

MHuUKpOCKOI JEMOHCTPAILIMOHHBIH;

Hacoc Bakyymubiii KoMoBcKkoro;
CTONHK NOXBEMHBIIL;

[ITaTiB 1eMOHCTPAIIMOHHBIN (PU3NYECKUIA;

DNEeKTPOIUINTKA;

Habop neMoHCTpallmOHHBIHN 10 MEXaHUYECKUM SIBIICHUSM;

HaGop neMoHCTpanroHHbIN MO0 AUHAMUKE BPaIaTEILHOTO ABUKCHUS;
HaGop neMoHCTpaIlmOHHBIHN 110 MEXaHUYECKUM KOJIeOaHUsIM;

Ha6op neMoHCTpaOHHbIN BOJHOBBIX SIBJICHHH;

Benepko Apxumena;

MasTank MakcBeinia;

Ha6op Ten paBHOTO 00BEMA;

HaGop Ten paBHO MaccChI;



38.
39.
40.
41.
42.
43.
44.
45.
46.
47.
48.
49.
50.
51.
52.
53.
54.
55.
56.
57.
58.
59.
60.

61.
62.

63.
64.
65.
66.
67.
68.
69.
70.
71.
72.
73.
74.
75.
76.
77.
78.
79.
80.
81.
82.

[Tpubop 1 AeMoOHCTpaluu aTMOc(epHOro NaBICHUS;

[Tpr3Ma, HaKJIOHSIOWIASCSA C OTBECOM;

Peryar neMoHCTpalMOHHBIN;

Cocyasl coobmiaronuecs;

CrakaH OTJIMBHOHN JIEMOHCTPALlMOHHBIN;

TpyOka HproToHa;

[ITap ITackauns;

HaGop neMoHCTpaIimoHHBIN 110 MOJIEKYJISIPHON (DU3UKE U TETUIOBBIM SIBJICHUSM;
HaGop 1eMOHCTpaIMOHHBIH 1O Ta30BbIM 3aKOHAM;

Ha6op kanuispos;

TpyOka Ji71s1 AEMOHCTpALMK KOHBEKITUHU B )KHJIKOCTH,

HunuHApPHI CBUHLIOBBIE CO CTPYIOM;

[ITap ¢ konbIIOM;

BEBICOKOBOJIBTHBIN HCTOYHUK;

I'enepaTtop Ban-ne-I'paada;

Jo3umerp;

KaMepToHnbl Ha pe30HAHCHBIX SIIUKAX;

KomruiekT npubopoB 1 MpUHAIICKHOCTEH ISl IEMOHCTPALMK CBOMCTB AJIEKTPOMArHUTHBIX BOJIH;
KoMmruiekT npuOopoB i M3yUdeHUs MPUHITUIIOB padonpreMa H paauonepeiadun;
KommekT npoBonos;

Marnut ayroodpasHblii;

MarauT nojaocoBOM AEMOHCTPALIMOHHBIN;

Marmna snekTpodopHasi;

MasATHHK 3JIEKTPOCTaTUYECKUN;
Ha6op mo u3y4eHno MarHuTHOTO TTOJIsI 3EMUITH;

Habop aemMoHCTpaMoHHbIH 110 MAarHUTHOMY TOJIIO KOJIBLIEBBIX TOKOB;
Habop neMoHCTpanoHHbIH MO TOJTYITPOBOTHUKAM;

Habop neMoHCTpaliMoOHHBIH 110 TOCTOSIHHOMY TOKY;

Habop neMoHCTpallmOHHBII 110 SJIEKTPUYECKOMY TOKY B BAKyyMe;
HabGop 1eMoHCTpaliMOHHBIH 110 371€KTPOAMHAMUKE;

Habop nns neMoHCTpaiuu MarHuTHBIX MOJICH;

Habop 1151 neMoHCcTpanum 31eKTpUYECKUX MOJIeH;
Tpancdopmarop yueOHbIH;

ITamouka cTekIIsTHHAS,

[Tamouka >00HKUTOBAS;

[Tpu6op Jlenmna;

Crpenku MarHUTHbIE HA HITaTUBAX;

CynraH 371€KTpOCTaTUYECKUl;

[IITaTuBBI U30IUPYIOLINE;

DEeKTpOMarHuT pa3oopHbIii;

HaGop neMoHCTpaoHHBIH 0 TEOMETPUYECKON OTITHKE;

HaGop neMOHCTpallMOHHBIN O BOJTHOBOW OITHKE;

CHeKTpOCKOI ABYXTPYOHBIN;

Habop cniekTpanbHbIX TPyOOK C HICTOYHHKOM IUTaHHS;
YcranoBka s uzydeHus potodrpdexra;
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83. HabGop meMoHcTpanuoHHBIH M0 mocTossHHOW Ilnanka;

84. KoMmIeKT HarIsIHBIX ITOCOOMH IS TOCTOSHHOI'O MCITOJIb30BaHMS;
85.  Komruiekt noprpetoB it opopmiieHUs KaOUHeTa;

86. KoMIUIEKT 1eMOHCTPALMOHHBIX Y4€OHBIX TaOJIHII.

[Tpu Hanmuyuu HeoOXoAUMOTo O0OpYAOBaHUS 3aHATHS MO (U3HKE B HEKOTOPHIX CIy4asX MOTYT
IPOBOJUTHCA B UMEIOLIUXCS B 00pa30BaTeNbHON OpraHU3alli MacCTEPCKUX WM J1a00paTOpHsIX.

3.2. NudopmanmorHoe obecrieueHrne 00ydeHus

1. s peanuzanuu nporpaMMbl OMOIHOTeYHBIH (HOHI 00pa30BaTENbHONW OpraHU3alMU JI0JDKEH
UMEThb T[e4YaTHble W/WIM 3JEKTPOHHBIE  oOpa3oBaTelbHble M  HMH(OPMAIMOHHBIE  PECYPCHI,
PEKOMEH/IOBAaHHbIE ISl HCIOJIBb30BaHMs B 00pa30BaTEeIbHOM MPOIIECCe, HE CTapIIe MSATH JIET C MOMEHTA
W3IaHMS.

2. PexomMeHayembple TEUaTHBIE HM3IAHUS MO pealn3anuu 00meo0pa3oBaTeNbHON TUCIUILTTHE
NpEeJICTaBICHBI B METOIMYECKUX PEKOMEHIALIUAX 10 OPTaHNU3aluU 00yUYEeHHUSI.
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4. KoHTpOJb U OLIEHKA Pe3yJIbTaTOB OCBOCHUS [IMCIIUIIINHBI
KoHTpoJib 1 o1leHKa pacKpbIBAIOTCS Yepe3 YCBOSHHbBIE 3HAHUS U TPHOOPETEHHbIE 00yYatoIUMUCS

yMEHHUs, HallpaBJIeHHbIe Ha (opMHUpOBaHHE OOUTMX U MPOPECCUOHATBHBIX KoMIleTeHIni. KomneTeHmu

JOJIDKHBI OBITH COOTHECEHBI C NpECAMCTHBIMU PE3YyJIbTaTaMH.

Koa n HauMeHOBaHHUe Pa3znen/Tema THN OLIEHOYHBIX
dopmMupyeMbIX KOMIIETEHUUH MeponpUus THIA
OK 01. Beibupath criocoOsr Pasgen 1. Temnr 1.1.,1.2, 1.3
pemenus 3a1a4 npopeccuonanbHol | Pasnen 2. Temnr 2.1.,2.2., 2.3.
JIESITEbHOCTH MPUMEHUTEIBHOK Pazgen 3. Temnr 3.1., 3.2.,3.3.,3.4.,
Pa3JIMYHBIM KOHTEKCTaM 3.5.

Pasnen 4. Temn1 4.1.,4.2.
Pazgen 5. Temnr 5.1.,5.2., 5.3.
Paszgen 6. Temn1 6.1., 6.2.
Pazgen 7. Temn1 7.1, 7.2

- YCTHBIH OIIpOC;
- (poHTaNBHBIHONPOC;

= OIICHKAa KOHTPOJIBHBIX

OK 02. Ucmons3oBaTh Pazpgen 1. Temer 1.1.,1.2, 1.3

COBPEMCHHBIC CPEACTBA MOKCKA, Paznmen 2. Temnr 2.1.,2.2., 2.3. pabor;

aHajIM3a U HHTEPIPETALMH Paznen 3. Temn1 3.1.,,3.2.,3.3,, - HabmosieHHe 38 X0/10M

nH(opManuy u nHGOPMALMOHHEIE | 3.4., 3.5. BBINOTHCHIA

TEXHOJIOTHH JJIs BHIIOIHCHUS Pasnen 4. Temer 4.1., 4.2. T1abOpaTOPHBIX paboT;

3a71a4 IpodecCHOHATbHON Paznen 5. Temsr 5.1.,5.2., 5.3. - OUCHKA BBIIOIHCHUA

ACATEILHOCTH Paznen 6. Temsl 6.1., 6.2. 11abopaTopHbIX padoT;
Passien 7. Tembt 7.1, 7.2 - OLICHKA NPAKTHICCKHX

OK 03. [nanuposats u Pasnen 1. Temsr 1.1., 1.2, 1.3 pabor (pemens

PeaM30BbIBATE COOCTBEHHOE Pasnen 2. Temnr 2.1.,2.2., 2.3. KAUCCTBCHHBIX, PACUCTHBIX

podeCccCHOHAIBHOE U Paznen 3. Temsr 3.1.,3.2.,3.3., saza4);

JUYHOCTHOE Pa3BUTHE, 34.,3.5. - OLIGP“IKa TECTOBBIX

MpeIPHHAMATEBCKY1O Pasnen 7. Temsi 7.1, 7.2 3aJ1aHnH;

- gaOmroIeHue 3a X0I0M
BBITIOJTHCHU ST

IEeTEIIBHOCTE B
npodeccruoHanbHOU cdepe,
HUCIIOJB30BaTh 3HAHUSA 10 HMHINBUIYAJIbHBIX

(MHAHCOBOI TPaMOTHOCTH B HPOCKTOB 1 OLCHKA
PA3IHYHBIX KU3HEHHBIX BBITIOJHEHHBIX TPOEKTOB;

CHTYAIsAX - OIICHKA BBINOJHECHUS

OK 04. O¢ddexTuBHO Pazmen 1. Temsr 1.1., 1.2, 1.3 AOMAITHUX

B3aUMO/ICHCTBOBATh U pabOTaThB Paznen 2. Temsr 2.1.,2.2., 2.3. CaMOCTOATEIBHBIXPA0OT;

KOJIJIEKTUBE U KOMAaH/JIC Pasnen 3. Temsr 3.1.,3.2., 3.3., - HaOJIroJeHHe M OIIeHKA
3.4.,3.5. peLIeHHs Keic-3a1ay;
Paznen 4. Temb1 4.1.,4.2. - HaOJIOJICHHE U OLIEHKA
Pasnmen 5. Temsr 5.1.,5.2., 5.3. J€JI0BOM MI'PBI;
Paznen 6. Temni 6.1., 6.2. - JluddepeHunpoBaHHbIHI
Pasgen 7. Temnr 7.1, 7.2 3a4eT

OK 05. OcyiecTBisiTh yCTHYIO U Pazpgen 1. Temsr 1.1., 1.2, 1.3

MMACbMEHHYI0 KOMMYHUKAIMIO Ha Pasznen 2. Temsr 2.1.,2.2., 2.3.

TrOCYJIapPCTBEHHOM SI3BIKE Pazgen 3. Temnr 3.1., 3.2., 3.3.,

Poccuiickoit ®enepanuu ¢ yuetom | 3.4, 3.5.

0COOEHHOCTEN COLMAIBLHOIO H Paznen 4. Temrer 4.1.,4.2.
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KYJBTYPHOTO KOHTEKCTa Pazgen 5. Temst 5.1.,5.2., 5.3.
Pazgen 6. Temn1 6.1., 6.2.
Pazgen 7. Temu1 7.1, 7.2

OK 07. ConeiicTBOBaThH Pasgen 1. Temnr 1.1.,1.2, 1.3

COXPaHEHUIO OKPY KaroIIeH
Cpelibl, pecypcocOepekeHHIO,
NPUMEHSTH 3HaHUS 00
WU3MEHEHHUH KIMMaTa, IIPHHIHIIBI
OepexIIMBOro MPOU3BOCTBA,

3¢ (heKTUBHO JECTBOBATH B
YpE3BBIYANHBIX CHTYALUSIX

Paznen 2.
Pazgen 3.
34.,3.5.

Paznen 4.
Pa3gen 6.
Pazgen 7.

Temsr 2.1.,2.2., 2.3.
Temsr 3.1.,3.2.,3.3.,

Temer4.1.,4.2.
Temrr1 6.1., 6.2.
Temsr 7.1, 7.2
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