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

O/1.12 ®DU3UKA.
OCHOBHOMW 00pa30BaTeIbHOM TPOrpaMMbl
cpenHero mpoheccuoHaTbHOTO 00pPa30BaAHUS
JUTSL CTICIIMATbHOCTEH:
10.02.04 OGecnieuenrie HHGOPMAITUOHHON OE30MaCHOCTH
TEJICKOMMYHUKAIIMOHHBIX CHCTEM.

r. lllaTypa

2024



[Iporpamma paspabotana Ha ocHoBe TpeOoBanuii PI'OC cpemHero olmiero oOpa3oBaHHS,
MPEIBSIBIIEMBIX K CTPYKTYpE, COJIEPKAHUIO M Pe3yJIbTaTaM OCBOCHHUS YYCOHOW TUCIIMILIHHBI
«DPu3nkay, B COOTBETCTBUU ¢ PeKOMEHIAIMAMH 110 OpTaHU3aIUU TOyYEHHUs] CPeTHeTro 00IIero
00pa30BaHUs B MpeJieiax OCBOCHUS 00pa30BaTEIbHBIX POTPAMM CPETHETO MPOPECCHOHATEHOTO
oOpa3oBaHusl Ha 0a3e OCHOBHOTO OOIIEro OOpa3oBaHUs C y4eToM TpeOoBaHUU (enepaabHBIX
rOCYJIapCTBEHHBIX 00pa30BaTEIbHBIX CTAHIAPTOB M IOJYyYaeMOW CIEIUATBHOCTH CPETHETO
npodeccuonanbHOTO OobOpazoBanus (Ne05-592 ot 01.03.23r. PexomeHmanuu 1Mo pead3aiiu
cpenHero o0miero oOpa3oBaHUs B MpeJiesiax OCBOCHUS 00pa30BaTEIbHON MPOrpaMMbl CPEIHETO
poeCCHOHAIEHOTO 00Pa30BaHusl):

10.02.04 O6ecnieuenne MHPOPMAITMOHHOMN 0€30TTACHOCTH TEIEKOMMYHHUKAITMOHHBIX CUCTEM.

Opranuzanus-pazpadorauk: [BITIOY MO «II2T»

Pazpaborumnku:
Edumor C.H. — mpenoiaBatens CieUaIbHBIX TACITUTUIHH.

Ono6peHo UKI0BOM KoMHCccHEN 00111e00pa30BaTeNbHbIX TUCHUIUINH

IIpotokomn Ne OT «__ » 20 T.
[Ipencenarens: Hosuxkosa 41.B.
PeuenseHTsr:
Buytpennuit Epxuna H.B. meroauct IBIIOY MO «I1IDT»



OraBieHue
1. O01mas xapakTepucTHKa pabodeii mporpaMmbl 00IIe00pa30BaTEeILHON JUCIIMILTAHBI

CDIBIKA ..ottt ettt et ettt ettt b et et b et eat e e bt et e st s bt et et e sae e bt et e sbeeneenne e 4
2. CtpykTypa U cojepkaHue 0011eo0pa3oBaTEIbHON JUCIUTUIIHBL ......cveeeverurereeerenirenseeseneenees 17
3. YcioBus peanu3aiiy MPOrPAMMBI JUCHUTIITAHBL. ........vveeeeerurreeessnrreeeesssseeeessssseeessssseessssseeesnns 28
4. KOoHTpOJIb U OLIEHKA PE3YJIbTATOB OCBOCHUS JIMCIIMIIIMHBL ......eouveennreenieeiieeieeniieereeeieeeiee e 30



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

1.1. MecTo AMCIUIUITMHBI B CTPYKTYpPE OCHOBHOM MPOQeCCHOHATBHOM 00pa30BaTeIbHOM
nporpamMmbl. OOmieoOpa3oBaTenbHas AucHUIInHa «Du3nKay ABISETCS 00s3aTENIbLHON YacThIO
o0meo6pazoBaTebHOTO MUKIA 00pazoBatenbHOM mporpamMmbl CITIO B cootBercTBHE ¢ PI'OC mo
npodeccun 10.02.04 Obecneuenne HHPOPMAIMOHHON 0€30MACHOCTH TEIEKOMMYHHUKAIIHOHHBIX
CHCTEM.

1.2. lenu u nmiuaHupyembie pe3yabTaThl OCBOSHUS AUCIUTLIINHBL:

1.2.1. lens 061meo6pa3oBaTeIbHOM TUCIUATITUHBI

Cogeprxanue mporpamMmbl 0011e00pa30BaTeNbHON TUCIUIUIMHB DU3KKa HAMpaBIeHO Ha
JOCTIDKEHHUE CIISTYFOIINX [EeNeH:

. dbopMupoBaHue y OOydYalolUXcs YBEPEHHOCTH B LIEHHOCTH OOpa30BaHMS,
3HAYUMOCTH (PU3WYCCKUX 3HAHUH JJII COBPEMEHHOTO KBATH(DHUIIMPOBAHHOTO CICIHATINCTA TIPU
OCYIIECTBIIEHUU €T0 MPOPECCHOHANBHOMN 1eITeTbHOCTH;

. OBJIaJIeHUE CHEeIU(PUUIECKON cUCTeMON (U3NYECKUX MOHATUN, TEPMHUHOIOTHEN U
CHMBOJIMKOM;

. OCBOEHHE OCHOBHBIX (PM3NYECKUX TEOPUI, 3aKOHOB, 3aKOHOMEPHOCTEH;

. OBJIAJICHUE  OCHOBHBIMM  METOJAMHM  HAy4YyHOIO  IIO3HAHUSA  IIPUPOJBI,

UCTOJIb3yeMbIMH B (u3uke (HaOmoaeHHe, OmucaHue, H3MEPEHHE, BBIIBIKEHUE THIOTE3,
MIPOBE/ICHUE FKCIIEPUMEHTA);

. OBJIaJICHUE YMEHUAMH O0OpabaTblBaTh JaHHbIE SKCIIEPUMEHTA, OOBIACHATH
MIOJIyYCHHbIE pe3yJIbTaThl, YCTAHABIMBATH 3aBHUCUMOCTU MEXIY (PU3MUECKUMM BEIMYMHAMU B
Ha0J110/1a€MOM SIBIIEHUH, J1€71aTh BHIBOJIbI;

. (opMHUpoBaHKE YMEHHS pelIaTh (PU3NUECKHUEe 3aa4 Pa3HbIX YPOBHEH CI0KHOCTH;

. pa3BUTHE TI03HABATEIbHBIX HWHTEPECOB, HHTEJUIEKTYaJbHBIX U TBOPYECKUX
criocoOHOCTeH B mpoliecce NpUOOpEeTeHUsI 3HAHUM ¢ UCIIOIB30BAHUEM DPA3JIUYHBIX UCTOYHUKOB
nH(pOpMallMd M COBPEMEHHBIX HH(OPMAIMOHHBIX TEXHOJOTWH; yYMEHUH (OpMyIHpoBaTh U
00OCHOBBIBaTh COOCTBEHHYIO IIO3MLMIO IO OTHOIICHUIO K (HU3HUECKOM HH(popMaIuH,
M0JTy4aeMOH U3 pa3HbIX HCTOUHUKOB;

. BOCIIUTAHHE YYBCTBA FOPAOCTHU 32 POCCUUCKYIO (PU3UUYECKYIO HAYKY.
OcBoenue kypca O/II1 «duszukay mpeamnonaraeT penieHue CiIeayomux 3a1ay:
. nproOpeTeHre 3HAHUN O (yHIAMEHTAIBHBIX (U3UYECKUX 3aKOHAX, JIeXKAIIUX B

OCHOBE COBPEMEHHOH (U3NYECKON KapTUHBI MHpa, NPUHLUIIOB JAEHCTBUS TEXHHUYECKHX
YCTPOMCTB U IPOU3BOICTBEHHBIX IPOLIECCOB, O HanOoJiee BaXKHbBIX OTKPHITUAX B 00J1acTH (PU3MKH,
OKa3aBUIMX ONPEAEIIONICE BIMSIHUE HA Pa3BUTHUE TEXHUKU U TEXHOJIOTHH;

® ITIOHUMaHHeC (I)H?»H‘l@CKOﬁ CYHIHOCTHU HBJ'IeHHfI, MNPOSABIAIONIUXCA B pPaMKax
HpOI/I3BO}ICTBCHHOI\/’I JACATCIIBHOCTH,
M OCBOCHHME CIIOCOOOB HCIIOJIb30BAHUS (I)I/ISI/I‘-ICCKI/IX 3HaHUM I peuICHus

IMPAKTUYCCKUX U HpO(l)GCCI/IOHaHI)HBIX 3aj1a4, 00BSICHEHUS ABICHUN IMpUpoAbI, MIPOU3BOJCTBCHHBIX
U TEXHOJOTMYECKUX MPOLECCOB, NMPUHLMUIOB JEHCTBUS TEXHUYECKUX MPHUOOPOB U YCTPOMCTB,
oOecreyeHus 0€30MaCHOCTH MPOU3BOICTBA U OXPAHbI IPUPOIBL;

. (dbopMUpOBaHHEe YMEHHUH pelaTh y4eOHO-NIPAKTHUYECKHE 3afadd (PU3UIECKOro
COJIEpKaHusA C yI€TOM MPOPECCHOHAIIBHON HAIIPaBICHHOCTH,

. MPUOOPETEHNE OMbITa MO3HAHUS M CaMOIMO3HAHUWS, YMEHHH CTaBUThH 3aJaud U
pemaTh MpodJIeMbI ¢ YIETOM MPO(ECCHOHATBFHON HAIPaBIEHHOCTH;

. (dbopMUpOBaHHEe YMEHUUN HCKaTh, aHATH3UPOBATH U 00padaThiBaTh (HU3HUECKYIO
nH(popmanuio ¢ yaétom npodecCuoHaTLHOM HAMPABICHHOCTH;

. MOATOTOBKA OOYyYaOIIMXCsl K YCIENIHOMY OCBOCHHIO JHMCIUIUIMH U MOMIYJeH

npodeccuoHaNbHOTO UKIIa: (POPMUPOBAHKUE Y HUX YMEHUM U OIBITA JEATEIbHOCTH, XapaKTEPHBIX
s npodeccuilt  /  JOMKHOCTEH — CHIy)XallMX WM  CHEIMaJbHOCTEH, MOJy4aeMbIX B
npodeccruoHanbHBIX 00pa30BaTENIbHBIX OpraHU3aLUsX;

. MOJrOTOBKAa K ()OPMHUPOBAHMIO OOLIMX KOMIETEHLUI Oyaylero creruagucra:
caMo00pa3oBaHus, KOMMYHHKAIMH, COTPYAHMYECTBA, NPUHATUS PEIICHUN B CTaHAAPTHOU U
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HECTAHJAPTHONH  CUTyallUsiX, [POCKTUPOBAHMS, TPOBEACHHUS (UINUESCKUX  H3MEPCHUH,
3G(GEKTUBHOTO ¥  0E30MacHOTO WCIOJIB30BAHMS  PA3IMYHBIX TEXHHUYECKUX YCTPOMCTB,
COOJTIOICHHSI IPABUJI OXPaHBI TPYA MPHU padoTe ¢ GU3NISCKUMU PUOOpaMU B 000PYIOBAHHUEM.

OcoO0eHHOCTh (POPMHUPOBAHUSI COBOKYITHOCTH 3alla4 HM3Y4YCHUs (DU3MKH ISl CHCTEMBbI
cpenHero mnpoeCCHOHATBLHOTO O0pa30BaHUs 3aKIIOYACTCSs B HEOOXOIUMOCTH pPeaTu3aiuu
NpoeCCHOHAILHOW  HAINPaBICHHOCTH peEIIaeMbIX 3ajgad, ydé€Ta O0COOCHHOCTEH Cdephl
JESTETLHOCTH OYIYIIHX CIIeIHATUCTOB.

B pesysbraTe 0OCBOCHUS TUCIUILTHHBI O0YYaIOIIHICS JODKEH 3HATH!

. CMBIC]T TIOHSATHIA: (U3UYECKOE SBJICHUE, TUIOTE3a, 3aKOH, TEOPHsl, BEIIECTBO,
B3aMMOJICHCTBHE, JICKTPOMATrHUTHOE T0JIe, BOJHA, (POTOH, aTOM, aTOMHOE S[IPO, HOHU3HPYIOIIHE
U3JTYYCHUS;

. CMBICT (U3NYECKHX BEJIHYWH: CKOPOCTh, YCKOpEHHE, Macca, CHia, HMITYJIbC,
paboTa, MexaHWYeCKas SHEPrus, BHYTPCHHSS JHEPrus, aOCONIOTHAs TeMIepaTrypa, CPeIHss
KUHETHYECKAsi YHEPTUsl YaCTHI] BEIIECTBA, KOJIUYECTBO TEIUIOTHI, AJIEMEHTAPHBIN AIIEKTPHYCCKHUIMA
3apsi;

. CMBICHT (U3NYECKUX 3aKOHOB KJIACCHYECKOM MEXaHWKH, BCEMHUPHOTO TATOTCHUS,
COXpaHEHHsI SHEPTUH, UMITYJIbCa U JIEKTPUIECKOT0 3apsijia, TEPMOJIUHAMUKH, 3JICKTPOMArHUTHOU
UHAYKIud, GoTodddekTa;

. BKJIaJI POCCHUCKUX U 3apYOCIKHBIX YUEHBIX, OKAa3aBIINX HAHOOJIbIlICe BIMSHUAC HA
pa3BuTHE (DU3HKH;

B pe3ynbTaTte 0CBOCHHUS AUCIUIUIMHBI 00YYAFOIIUICS TOKEH YMETh:

. MIPOBOJIUTH HAOIOICHHUS, TFIAHUPOBATH U BBITTOJIHIATH SKCIIEPUMEHTHI,

. BBIJIBUTaTh TUNIOTE3bI U CTPOUTH MOJIEIIH,

. MPUMEHATh TOJYYEHHBIC 3HAHUSA MO (PU3HMKE IS OOBICHEHUS Pa3HOOOPa3HBIX
(U3HUYECKUX SIBJICHHUI U CBOWCTB BEIIECTB;

. MIPaKTUYECKH MCTIOIb30BaTh PU3MUECKUE 3HAHNS,

. OIICHHUBATH JOCTOBEPHOCTh €CTECTBEHHOHAYYHON MH(POPMAITUY;

. WCIIOIh30BaTh MPUOOPETCHHBIC 3HAHUS M YMEHUS Ui PEUICHUS MPaKTHYCCKUX

3aJ1a4 MOBCETHEBHON KU3HH, 00eCIIeYeHns] 0e30MacHOCTH COOCTBEHHON JKU3HU, PAllHIOHAIIEHOTO
IIPUPOIONOJIB30BaHUS U OXPAaHbI OKPYIKAIOIIEH CPEBI.

. OIMCHIBATh M OOBSCHATH (PU3MUECKUE SIBICHUS M CBOMCTBA TeJl: CBOWCTBA ra3os,
KUAKOCTEH W TBEpPABIX  Tel;  JJCKTPOMAarHUTHYK  HMHAYKIMIO,  PaclIpOCTpaHEHHE
AJIEKTPOMAarHUTHBIX BOJIH; BOJHOBBIE CBOMCTBA CBETA; M3JIyYEHHE U MOIJIOIIEHNE CBETA AaTOMOM;

dhoTorddexr;

® OTJIMYAThb T'HIIOTC3bI OT HAYYHBIX Teopnﬁ;
® ACJIaThb BBIBOJbI HA OCHOBC SKCIICPUMCHTAJIbHBIX JaHHBIX
* NPpUBOAUTE TMPUMECPBI, MMOKA3bIBAOIIUC, YTO: Ha6JIIOI[€HI/I$I U OKCIICPpUMCHT

SIBJIAFOTCSI OCHOBOW JUIsSl BBIABMO)KECHHS THIIOTE3 U TEOPHH, MO3BOJISIIOT MPOBEPUTH HCTUHHOCTH
TEOPETUYECKHX BBIBOJOB; (PH3MUECKasi TEOPHS 1a€T BO3MOXKHOCTH OOBSICHITD U3BECTHBIC SIBIICHHS
MPUPOBI M HAyYHbIE (PaKThl, IPEJICKA3bIBATh €I11€ HEM3BECTHBIC SBICHMUS;

. NPUBOJUTH TPHUMEPHl TPAKTUYECKOTO HCIONB30BaHUA (U3NYECKUX 3HAHUM:
3aKOHOB MEXAaHWKH, TEPMOAWHAMUKHU W DJICKTPOJAMHAMHUKUA B DHEPIE€THUKE; PA3IMYHBIX BUIOB
AJIEKTPOMATHUTHBIX M3ITyUYEHHUH JUIsl pa3BUTHS PAIUO U TEIEKOMMYHHUKAINHA, KBAHTOBON (DU3HUKU
B CO3JaHUM I€PHON DHEPrETHKH, JIa3€POB;

. BOCTIpUHUMATh U HAa OCHOBE IOJIYYCHHBIX 3HAHUH CaMOCTOSTEIIEHO OIICHHBATH
uHpOpMaIHIo, coaepxkairytocs B coodmenusx CMU, MaTepHeTe, HAyYHO-TIOMYJISIPHBIX CTAThSX.

. MIPUMEHSITH ITOJIYICHHBIC 3HAHUS JIJIS pelieHus PU3NIeCKUX 3a/ad;

. OTIpeNIeIIsATh XapakTep pu3nueckoro mnporecca no rpaduky, Tabmuue, hGopmyne™;

U3MEPSATH Pl GUINISCKUX BEIMUYWH, MIPEICTABIISAS PE3yIbTaThl H3MEPEHUN C YIeTOM UX
MOTPENTHOCTEH.

1.2.2. Tlnanmpyembie pe3yibTaThl OCBOCHHS OOIICO0pa30BaTEIHHON IUCHUIUIMHEI B
cootBercTBUU ¢ ®I'OC CIIO n Ha ocHoBe PI'OC COO
Ocoboe 3HaueHne TUCIUIUTHA UMeeT pH popmupoBanuu u pazsutun OK u T1K.



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 vacTtu Tpy10BOro BociuTaHus:
- TOTOBHOCTH K TPYAY, OCO3HAHHE IEHHOCTH
MacTepCTBa, TPYAOTIOOUE;
- TOTOBHOCTh K aKTUBHOM JCATCILHOCTH
TEXHOJOTUYECKOW U COLIMAIIbHOM HAIIPABICHHOCTH,
CIOCOOHOCTH MHUITUUPOBATh, INIAHUPOBATD U
CaMOCTOSITEIIBHO BBHITIOJHATH TaKyI0 JACSATEIHHOCTD;
- HHTEPEC K pa3Nu4HbIM cdepam mpodheccnoHanbHOM
JIeSITEIbHOCTH,
OBnazieHre yHUBEPCATHHBIMU YUYCOHBIMU
MMO3HABATEILHBIMH JCHCTBUSIMM:
a) 6a30BbIC JIOTUYECKHUE JICHCTBHS:
- CaMOCTOATEIHHO (OPMYIUPOBATH U
aKTyaJU3UpOBaATh MPOOJIEMY, paCCMAaTPUBATh €€
BCECTOPOHHE;
- YCTaHaBAMBATb CYLLLECTBEHHDbIN NPU3HAK UM OCHOBaHWA
ONA cpaBHeHUA, KnaccudumKkaumm n 06obweHmns;
- onpeaenaTb Lenu AeaTeNbHOCTH, 3a4aBaTb NapameTpbl
N Kputepunm nx AoCTn>KeHua,
- BbIIB/IATb 3aKOHOMEPHOCTU M NPOTUBOPEYUSA B
paccMaTpUBaEMbIX ABJEHUAX;
- BHOCUTb KOPPEKTMBbI B AeATE/NIbHOCTb, OLLEHMBATb
COOTBETCTBME PEe3y/IbTaToB LeAM, OLEHUBATb PUCKM
NnocNeAcTBUi AeATeNbHOCTH;
- pa3BUBATh KPEATUBHOE MBIIIUICHUE MPU PEIICHUHI
KU3HEHHBIX TIPOOIIEM
0) Oa30BBIE HCCIIENOBATEIILCKHAE JEHUCTBUS:
- BJIaJICTh HaBBIKAMU YUEOHO-HCCIICIOBATEIHLCKON 1

- 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 PELICHHUS 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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IIPOEKTHOM J1eATEeIbHOCTH, HABBIKAMH pa3pellieHus
npobiewm;

- BBISIBIISITH IPUYMHHO-CIICICTBEHHBIE CBSA3H H
aKTyaJIM3UpOBaTh 3a/1a4y, BbIIBUTATh TUIIOTE3Y €€
pEIICHNs, HAaXOAUTh apryMEHTHI JIS 10KA3aTeIbCTBA
CBOMX YTBEp)KJICHUH, 3a71aBaTh apaMeTPhl U
KPUTEPUU PELIECHUS;

- aHAJIU3UPOBATH MOJyYEHHBIE B XO/I€ PELICHUS
3a/1a4M pe3ysbTaThl, KPUTHUECKH OLIEHUBATh UX
JIOCTOBEPHOCTD, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBUSIX;

- YMETh IEPEHOCUTD 3HAHUS B II03HABATEJIbHYIO U
IPAaKTUYECKYIO 00JIACTH KU3HEAEATEIBHOCTH;

- YMETh MHTEIPUPOBATh 3HAHMSI U3 Pa3HbIX
NPEIMETHBIX 00J1acTel;

- BBIIBUTATh HOBBIE UJIEH, IIPEIIaraTh OpUrMHAJIbHbIE
IIOJIXO/Ibl U PEILIEHUS;

- CIIOCOOHOCTD UX HUCIIOJIb30BAHUS B

[IO3HABATEJILHON U COLIUAIbHOU ITPAKTUKE

JBIDKCHUEM, B3aMIMOJICCTBHEM TEJI, MEXaHHYECCKUMU
KOJIeOAHUSMH H BOJHAMH, aTOMHO-MOJCKYISPHBIM
CTPOCHUEM BEIIECTBA, TEIJIOBBIMH ITPOIIECCAMU;
AIIEKTPUUECKUM u MarHUTHBIM TTOJISIMU,
AIEKTPUIECCKUM TOKOM, AIIEKTPOMArHUTHBIMHU
KOJICOAQHUSMU W BOJIHAMH; ONTHYCCKUMHU SIBICHUSIMHU;
KBAHTOBBIMHU CTpOCHHUEM aToMa Hu
aTOMHOTO  siIpa, PAJAMOAKTUBHOCTHIO);  BJIAJICHUE
OCHOBOIIOJIATAIOIIMMHU ACTPOHOMUYECKUMU
MOHATHUSIMU, MO3BOJISIOIIUMHA XapaKTEPHU30BaTh
MPOLIECCHI, MPOUCXOANINE HAa 3BE37aX, B 3BE3IHBIX
CHUCTEMaX, B MEXIallaKTUYeCKON cpefe; IBHKEHHUE
HeOeCHBIX TeJl, PBOIONHIO 3Be3/1 B BeelreHHo;

- chopMupoBaTh yMEHUs MIPUMEHSATD
OCHOBOTIOJIATAIONINE  ACTPOHOMUYECKHE  ITOHSTHSA,
TEOpPUHM W 3aKOHBI Il aHaIM3a H OOBSCHEHUS
(bu3MYECKUX MPOIIECCOB, MPOUCXOSIINX Ha 3BE3/1aX, B
3BE3/IHBIX CHCTEMax, B MEXTaJaKTUYECKON cpeje,
JNBIDKCHHUS HEOSCHBIX TEJ, OSBOJIONHMHA 3BE3] M
Bcenennoi;

SIBJICHUAMMU,

- BJAJETh 3aKOHOMEPHOCTSIMH, 3aKOHAMH U TEOPUSIMU
(3axoH BcemupHoro Tarorenus, 1, I1 u 11 3akonbl
HproroHna, 3aKOH COXpaHEHHs] MEXaHUYECKOW SHEPIHUH,
3aKOH COXpPAaHEHUS UMITYJIbCA, IPUHIHUIT
CyNEPIO3UIUU CUJI, TPUHIIUI PAaBHOIPABHOCTH
MHEPLHAIBHBIX CUCTEM OTCUETA; MOJIEKYJISIPHO-
KMHETUYECKYIO0 TEOPHIO CTPOEHHUS BEIIECTBA, Ta30BbIE
3aKOHBI, IEPBBII 3aKOH TEPMOANHAMUKHN; 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 o6macTu IEeHHOCTH HayYHOTO 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 yHUBEPCATBHBIMHA 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




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 HHTCPCC U
paspemaTth KOHMIUKTHI

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

- TOTOBHOCTb U CITOCOOHOCTH K 00Pa30BaHUIO U
CaMOPa3BUTHIO, CAMOCTOSITENILHOCTH U
CaMOOIIPEIEIICHUIO;
-0BJlafleHne HaBblKaMn y4ebHo-Mcc/iea0BaTeIbCKOM,
NMPOEKTHOM M COLUMANbHOM AeATeNbHOCTH;
OBnazeHne yHUBEPCATHbHBIMA KOMMYHHKATHBHBIMU
JCUCTBUSIMU:
0) coBMecTHas JIeSITCILHOCTD:
- IOHUMATh U UCIOJIb30BATh IPEUMYLIECTBA
KOMaH/IHOW ¥ MHIAUBUIYJIBHON PaOOTHI;
- IPUHUMATD LIEJIM COBMECTHOM JE€SATEIBHOCTH,
OPraHU30BBIBaTh U KOOPAMHUPOBATH JICHCTBUSA 110 €€
JOCTIDKEHHIO: COCTABIISATE IUIaH NCHCTBUH,
pacnpenessiTh pojii ¢ Y4ETOM MHEHUH yYaCTHUKOB
00CyXKIaTh Pe3yIbTaThl COBMECTHON PaOOTHI;
- KOOPJIMHUPOBATH M BBITIOIHATH PA0OTY B YCIOBHSIX
peaNbHOTO, BUPTYAIBHOTO M KOMOWHUPOBAHHOTO
B3aHMOJCHCTBUS;
- OCYLLECTBJIATH MO3UTUBHOE CTPATETUUECKOE
MOBEJICHUE B PA3JIMYHBIX CUTYAIUAX, IPOABIATH
TBOPYECTBO U BOOOPaKEHUE, OBITHh HHUIIMATHBHBIM
OBnazieHue 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 UCTOJIb30BAHUEM 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
WHCTUTYTaMH B COOTBETCTBHHU C UX (QDYHKIIUSIMH 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);
- CITOCOOHOCTP UX UCTIOIB30BAaHUS B MO3HABATEIHLHOMN
Y COIIMAIbHOU MPAKTUKE, TOTOBHOCTH K
CaMOCTOSITEIBHOMY ITUIAHUPOBAHUIO U
OCYILECTBIICHUIO Y4eOHOMU /1€ TeIbHOCTH,
OpraHu3aluy y4eOHOTO COTPYJHUYECTBA C
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MearornYeCKUMH paOOTHHUKAMHU U CBEPCTHUKAMH, K
Y4aCTHIO B TOCTPOECHUU MHIUBUTyATbHOU
00pa3oBaTeIbHON TPACKTOPHH,
- OBJIa/ICHHE HaBbIKaMu y4eOHO-
HCCIIEIOBATEIBLCKOM, MPOEKTHOM U COIMaIbHON
JIeSITEILHOCTH

OK 07. CoznelicTBOBATHL
COXPAHEHHUIO OKpYyXkKarolen
Cpellbl, pecypcocOepexeHHIO,
MIPUMCHSITh 3HAHHS 00 H3MCHCHHH
KIIUMAaTa, MPUHITUIIBI
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, 0CO3HAaHUE TJI00AaTBFHOTO 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;

[IK 1.4. OcyiiecTBasiTh KOHTPOJb
(YHKIMOHUPOBAHUS
nH()OpPMaAITMOHHO-
TEJICKOMMYHUKAIIMOHHBIX CUCTEM U
CEeTeH.

[IK 3.4. IIpoBoaANUTE OTAEIBHBIE
paboTHI IO PU3MUECKOM 3aIHUTE
JMHUHN CBSI3U MH(POPMAITMOHHO-

OBJajicHHe YHUBEPCATBHBIMU YU4eOHBIMHU
MO3HABATEIHHBIMU JICHCTBUSMH:

- pabota ¢ nuH(pOpMaIIUCH:

- BIIAJICTh HABBIKAMH TOJIy4YCeHUs WH(OPMALIUU U3
HMCTOYHUKOB Pa3HBIX THIIOB, CAMOCTOSITEIILHO
OCYIIECTBIISATh TIOUCK, aHAJIN3, CHCTEMATU3aIUIO U
HWHTEPIIPETAIMIO HHPOPMAITUH Pa3IUIHBIX BUOB H
(dhopM mpecTaBIeHUS;

- pa3pabaThIBaTh IUIAH PEIICHUS IMPOOIEMBI C

YMETb-OMUCHIBATh M OOBSICHATH (PU3NUECKHE
SIBJIEHUSI U CBOMCTBA TEII: JABHUXKCHUEC HG6€CHLIX TEI
Y UCKYCCTBEHHBIX CIyTHUKOB 3€MJIM; CBOMCTBA Ta-
30B, )I(HI[KOCTCﬁ " TBCPABIX TCJI;
ANEKTPOMArHUTHYIO UHIYKIHUIO, PACIIPOCTPAHEHUE
QJICKTPOMArHUTHBIX BOJIH, BOJITHOBBIC CBOICTBa
CBETa; U3JyUYeHHUE U MOTJIOUICHIE CBETa AaTOMOM;

dotorddexr;

YMCTBh-OTJIMYATh T'MIIOTC3bI OT HAYYHBIX TGOpHﬁ;
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TeJ'ICKOMMYHI/IKaIII/IOHHI)IX CUCTEM U
CceTel.

YU€TOM aHa/IM3a UMCIOIINXCS MaTCPUAJIbHBIX U
HEMaTepHUAILHBIX PECYPCOB;

- OCYIIECTBIIATH [eJICHATIPABIICHHBIN TIOUCK
MIEPEHOCA CPEJICTB U CIIOCOOOB JCHCTBUS B
po¢eCCUOHATBHYIO CPEY;

- YMETh MIEPEHOCHUTDH 3HAHUS B MTO3HABATEIBHYIO U
IMPaKTUYCCKYIO oOJractu KHU3HCACATCIIBHOCTH,

- IpeJiaraTh HOBBIE MTPOEKTHI, OIIECHUBAThH UJICU C
MMO3WIIUKU HOBU3HLI, OPUT'MHAJIBHOCTH, HpaKTI/I‘IGCKOfI
3HAYUMOCTH;

- 1aBaTbh OUCHKY HOBBIM CUTyallUAM, BHOCUTH
KOPPEKTUBBI B I€SITEILHOCTD, OLICHUBATh
COOTBETCTBHUE PE3YJIbTATOB LIEIISIM.

YMETb-JIE1aTh BbIBOJbI HA OCHOBE
JKCIIEPUMEHTAIIBHBIX IaHHBIX;

YMETB-IIPUBOIUTH IPUMEPBI, IOKA3BIBAOIINE, YTO:
HaOJIOZICHNS ¥ SKCIIEPUMEHT SBIISIOTCSI OCHOBOM
JUISL BBIIBMOKEHUS TUIIOTE3 U TEOPUH, O3BOJISIOT
IIPOBEPUTH UCTUHHOCTb TEOPETUUECKUX BBIBOJIOB;
¢buznyeckas Teopus Aa€T BOZMOKHOCTh OOBSICHSTD
M3BECTHBIE SIBIICHUS MPUPOJIbI U HAYUHbIE (DAKTHI,
IIPEACKA3BIBATH €11I€ HEU3BECTHBIE SIBJICHNUS;
YMETb-IIPUBOJUTH IPUMEPHI IIPAKTUUECKOTO
UCIOJIb30BaHUs (PU3MUECKUX 3HAHUM: 3aKOHOB
MEXaHHUKH, TEPMOJUHAMUKH U 3JIEKTPOJUHAMHUKYU B
SHEPTeTHKE; Pa3JIUYHBIX BUIOB 3JIEKTPOMAarHUTHBIX
W3JIyYEHUH U1 Pa3BUTHS paguo U
TEJIEKOMMYHHUKAIIUN, KBAHTOBOU (PU3MKHU B
CO3JIaHUU SIIEPHOU DHEPI€TUKH, JIA3€POB;
YMETb-BOCIIPUHUMATD U HA OCHOBE MOJYy4YEHHBIX
3HaHUI CaMOCTOATENbHO OLIEHUBATH MH(OPMAIIHIO,
coaepxanryrocs B coodmenusix CMU, HutepHer,
HAyYHO-TIOIYJISIPHBIX CTaThsX.

YMETB-IIPUMEHSATD [TOJTYYEHHBIE 3HAHUS IS
pemeHus pu3nyecKux 3aaay.
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2. CTpyKTypa u coqepxkaHue o01eo0pa3oBaTeIbHON TUCIIUTUTMHBI

2.1. O6beM AUCUUIUIMHBI U BUbI y4eOHOU pabOThI

Bua yueoHoii padoThl

O0BeM B yacax

O06BeM 00pa3oBaTEIBHON IIPOTPAMMBI JUCTIUTUTAHEI 164
B T.U.

1. OcHOBHOE conepKaHue 130
B T.4.

TEOPETHYECKOE 00yUCHHUE 93
IPAKTUYECKHE 3aHITH 30
2. TlpodeccuoHabHO  OPHUCHTHPOBAHHOE  COJCpIKaHHEe  (CoaepIKaHHe 31
MIPHUKJIAAHOTO MOJTYJIs)

B T.4.

TEOPETHYECKOE 00yUeHHe 31
MPAKTUYECKUE 3aHITUSI

WHIMBHY aJbHBIN POEKT (Ia/HET) na
Koncynbranuu 2
IIpomexyTouHast aTTecTanus (3K3aMeH) 8
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2.2. TemaTn4yecKHUil IJIAH U COIEPKAHME TUCUMILIAHBI

®opmupyemble
o0mme n
HaumenoBanue Coaepxxanue yueOHOro MaTepuaJa, jabopaTopHble M NpakTHYecKue padoThl, O6bem
pa3iesioB U TeM HHIMBHUAYAJIbHBIH NPOEKT (eCJIM NPeayCMOTPEHbI) 4acoB nporl)ecz:aeonanbﬂ
KOMIIeTeHIIHH
1 2 3 4
Paznen 1 @u3uka u MeTobI HAYYHOI0 O3HAHMS 2
Tema 1.1 Coaep:xxanue yueOHOro MaTepuaJia: 2 OK 03
®u3uKa u METObI ®dusuka — Hayka o npupoze. Hayunbsle MeTO/IbI IO3HAHUS OKPYKAIOLIETO MUPA. 2 OK 05
HAY4YHOIO IMO3HaHUsA | Pojb 3KCHieprMeHTa U TEOpUU B IPOLECCE MMO3HAHUS TPUPOIbI. DKCIIEPUMEHT B (DU3HKE.
MogenupoBanue pu3nyecKux siBIeHUH U nporeccoB. Hayunble runore3sl. @usnueckue
3aKOHBI U TEOpUH. ['paHUIBl NPUMEHUMOCTH (UINYECKUX 3aKOHOB. [lpuHiun
COOTBETCTBHUS.
Ponp u mecro ¢usuku B (HopMHpOBaAaHMM COBPEMEHHOM HAy4YHOM KapTHUHBI MHpa, B
IIPAKTUYECKOMN JESITEIbHOCTH JIIOAEH
Pa3nea 2. MexaHHuKa 16 OK 01
Tema 2.1 Coaepxanue yueOHOro MaTepuaJia: 4 OK 02
Kunematuku Mexanndeckoe aBwkeHHe. OTHOCUTEIBLHOCTH MeEXaHW4ecKoro BmkeHus. Cucrema 4 OK 04
orcuéra. Tpaekropus. OK 05
[Mepemeriienne, CKOPOCTh (CPEAHSSI CKOPOCTh, MTHOBCHHAs CKOPOCTh) M YCKOPEHHE OK 07
MaTepuanbHOM TOYKH, WX TPOEKIMH Ha OCH CHUCTeMbl KoopauHat. CroxxeHue IK 1.1
HiepEMEIIIEHHUH U CIIOKEHUE CKOPOCTEHA. 1K 2.1
PaBHOMEpHOE U pPaBHOYCKOPEHHOE NPSIMOJIMHEWHOE NBMXKEeHHE. |'paduku 3aBUCUMOCTH
KOOpJIMHAT, CKOPOCTH, YCKOPEHMs, IIyTH U NEPEMELICHUs MaTepUaIbHOM TOYKH OT
BpPEMEHH.
CBoOoiHOE TazieHne. Y CKOpeHHe CBOOOHOTO TTaCHHS.
KpuBonuneitnoe nBumxeHue. JIBHKeHHE MaTEpUaTbHOW TOYKM MO OKPYKHOCTH C
ITOCTOSIHHOM T10 MOJYJIKO CKOPOCTBIO. YTJIOBasi CKOPOCTh, JIMHENHAsA CKOpOCTh. [lepuon u
gactota oOpamieHus. LleHTpocTpemurenbHoe yckopeHue. TeXHHYecKue yCTpoicTBa U
[IPAKTUYECKOE IMPUMEHEHHE: CIMJOMETpP, JABM)KEHUE CHApPSIOB, LENHBbIE U PEMEHHbBIE
nepenayn
Tema 2.2 Conep:kanue yueOHOIro MaTepuaJia: 6
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JmHaMuKu

[Tpunnun otHocurenbHocTH ["anunes. [lepBriil 3akon HetoToHa. IHEpIIMaIbHbIE CUCTEMBI
oTCuéra.

Macca tena. Cuna. Ilpunmun cynepno3unuu cuil. Btopoi 3akoH HeroToHa s
MaTepuanbHOM Touku. Tpermil 3axkoH HproToHa my1d MaTepuanabHBIX TOUYEK. 3aKOH
BCeMUPHOTro Tsrorenus. Cuna TsxecTtu. [lepBas kocmuueckas ckopocTs. Cuita ynpyrocTH.
3akoH ['yka. Bec Tena.

Tpenue. Bunbl Tpenus (mokosi, ckoibxeHus, kaueHus). Cuna tpenus. Cyxoe TpeHHE.
Cuna TpeHus CKOJNBXKEHHS W cuina TpeHus mnokos. Koapduument tpenus. Cuna
CONPOTUBJICHUS MTPU JABUKCHHUH TeJIa B )KUJKOCTH WM rase.

[TocTynartenbHOE U BpallaTeIbHOE JBH)KEHUE a0COTIOTHO TBEPIOTO TEJa.

MoOMEHT cuiIbl OTHOCHUTENIBHO OCH BpaleHus. [lnedo cuiibl. YcnoBust paBHOBeCHs
TBEPIOTO TeJa.

TexHuyeckne yCTpPOWCTBA M MPAKTHYECKOE NPUMEHEHHWE: MOAIIUITHUKY, JIBH)KCHHE
HCKYCCTBEHHBIX CITyTHUKOB

Tema 2.3
3aKOHBI COXpAHCHHS B
MCXaHUKEC

Conep:xaHue y4e0HOT0 MaTepHuaJa:

=)}

Hmnynbc MaTepuaabHON TOUKH (Tela), CHCTEMBI MaTepUallbHbIX ToueK. IMITyJIbe CHIIBI U
HU3MEHCHHE UMITYJIbCa Tella. 3aKOH COXPAaHEHUS UMITYJIbca. PeakKTHBHOE JBHKEHUE.
Pa6ota crisl. MOIITHOCTD CHIIEL.

Kunetnueckast sHeprusi MarepuaabHOil Touku. TeopemMa 00 M3MEHEHHUH KHHETHYECKOM
SHEPIHH.

[MorenmmansHas sueprus. [loTeHnanbpHas SHEPT U yIIPYTro Ae(hOPMUPOBAHHOM IPY>KUHBI.
[ToreHunanbpHas 3Heprus Tena BOJIU3U NOBEPXHOCTH 3EMIIH.

[ToTeHIMaabHBIE W HEMOTEHIHANbHBIE CHIBL. CBs3b pabOTHl HEMOTEHIHANBHBIX CHII C
N3MCHCHUCM MexaHI/IquKOfI BHCpI‘I/II/I CUCTCMBI TCII. 3aKOH COXpaHeHI/IH MeXElHH‘-IeCKOﬁ
SHEpruu. YTPYrde H HEYNPYrHe CTOJKHOBEHHUS. TEXHWYECKHE YCTPOWCTBA M
IIPAKTUYECKOE IPUMEHEHHE: BOJOMET, KONEP, NPYKUHHBIN MUCTOJIET, IBUKCHUE PAKET

Pemenue 3a1a4 ¢ npogecCHOHAIBbHOI HANIPABJEHHOCTHIO N0 pa3aeay «Mexanukay

Paszpnen 3. MoJsiekyasipHas pU3NKa M TEPMOJAMHAMHKA

25

Tema 3.1
OCHOBBI MOJIEKYJISIPHO-
KUHETUYECKOU TEOPUH

Conep:kanue y4eOHOro MaTepuaJia:

=]

OCHOBHBIE TTOJIOKEHUS MOJIEKYJIIPHO-KUHETUYECKON TEOPUH U UX ONBITHOE 000CHOBAHHUE.
BpoynoBckoe nBuxenue. Juddysus. Xapakrep IBUKECHUS U B3aUMOJCHCTBUS YaCTHIL
BemecTBa. Mojenu CTpOSHUS Ta30B, KUJIKOCTEH U TBEPABIX TEI U OOBSICHEHHWE CBONCTB
BEILIECTBA HA OCHOBE ATUX Mojeneil. Macca u pa3mepsl Mosieky. KonnuecTBo BeliecTsa.
IlocTosinHass ABoraapo.

OK 01
OK 02
OK 03
OK 04
OK 05
OK 07
I[IK 1.2
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TemnoBoe paBHoBecue. Temmnepatypa u e€ usmepenue. lllkana remnepatyp Llenscus.
Mopenb uneanbHoro raza. OCHOBHOE YpPAaBHEHHE MOJIEKYJSIPHO-KUHETUYECKONW TEOpUU
HeaTbHOTO Ta3a. AOCONIOTHAS TeMIIepaTypa Kak Mepa CpeIHeH KMHETHUYECKOW SHEPTHH
TEIUIOBOTrO JBWKeHUs vacTtul rasza. lllkana temnepatyp KenbBuHa. ['a30Bble 3aKOHBI.
VYpaBuenue MenneneeBa—Knaneiipona. 3akon JlanpTona. M3omponecchl B uaeaabHOM rase
C TOCTOSIHHBIM KOJIMYECTBOM BellecTBa. | 'padudeckoe mpeacTaBIeHUE H30IMPOIECCOB:
U30TepMa, U30X0pa, n30dapa.

TexHu4yeckue yCTPOHCTBA M MPAKTUIECCKOE MPUMEHEHHE: TEPMOMETP, OapoMeETp.

Pemenne 3agau ¢ HpO(l)QCCI/IOHaJIbHOﬁ HaNpaBJCHHOCTBIO

\S}

I[pakTHYeckne 3aHATHSA:
Nel. M3yueHne OJIHOTO M3 M30MPOIIECCOB

Tema 3.2
OCHOBBI
TEPMOJIUHAMUKHU

ConepkaHue y4e0HOr0o MaTepHuaJia:

(=)}

TepmonuHamuueckas cucreMa. BHyTpeHHss dHEprus TEPMOAUHAMUYECKOU CHUCTEMBI U
cnocobsl e€ wu3MmeHeHus. KonuuecTBo TernoTel U pabora. BHyTpeHHSs 3Heprus
OJIHOATOMHOT'0 UACAJIBHOIO ra3a. Buiel Temonepenayu: TEIonpoBOAHOCTb, KOHBEKLUS,
M3JIydeHUe. YJIelbHas TeIUIOEMKOCTh  BenlecTBa. KonM4ecTBO  TEIIOTHl  IIPH
TeIIonepeaye.

[lonsitue 06 anumabatHom mnponecce. [lepBbiii 3akoH TepMmoauHamuku. [IpumeHeHue
NIEPBOT0 3aKOHA TEPMOAMHAMUKY K n3onpoueccaM. ['paduueckas uHTEpipeTanus padoThl
rasa.

Bropoii 3akoH TepmoanHaMuku. HeoOpatumocTs npoeccoB B IpUpoOe.

TemnnoBble MammHbl. [IpuHnKnEl AeiicTBUS TemIoBbIX MamuH. [IpeobpazoBanus sHepruu
B TeIUIOBbIX MamuHax. Koadduuuent noneznoro aeHcTBUS TEIIOBOM MamuHbl. Ly
Kapuo u ero xosddumueHT monae3Horo aercTBHs. ODKOJIOTHYECKUE MPOOIEMBI
TEIIO3HEPIEeTUKH.

TexHudyeckne yCTpOHMCTBA M NPAKTUYECKOE IPUMEHEHHWE: JBUTATEeNIb BHYTPEHHEIO
CropaHusi, ObITOBOI XOJOJMIBHUK, KOHAUIIMOHEP

Pemenne 3a1a4 ¢ npogeccHOHAIBHOM HANIPABJICHHOCTHIO

Tema 3.3

ArperartHbie
COCTOAHHA BE€LIECTBA U
¢dazoBbie

MEPEXOABI

Conep:xkaHue y4eOHOT0 MaTepuaJia:

12

[TapooOpazoBanrie u koHueHcauus. Vcnapenme wu kunenue. AOCOIIOTHasE |
OTHOCHUTENIbHAs BJIQXHOCTh BO3ayXa. HacelmleHHbli map. VYaenpHas TeIwioTa
napooOpa3oBaHus. 3aBUCUMOCTh TEMIIEPATYPhl KUTICHUS OT JaBICHHS.

Teépnoe teno. Kpucramimueckue u amopdHbie Tena. AHU30TPOINHS CBONCTB KPUCTAJIOB.
Kunkue xpuctauipl. CoBpeMeHHble Matepuaibl. [lnaBiaeHue M KpUCTaUIM3AIMSL.

IIK 2.2
IIK 3.2
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VY nenwHas Terora maasiaeHus. Cyoaumarust.

YpaBHEHHE TEIUIOBOTO OanaHca.

TexHuveckue yCTpOWCTBA M TPAKTHYECKOE MPUMEHEHUE: THTPOMETP M TICHXPOMETD,
KaJIOPUMETpP, TEXHOJIOTHMH TOJYyYEHUS COBPEMEHHBIX MAaTepUaioB, B TOM YHUCJE
HAaHOMAaTEPHAJIOB, U HAHOTEXHOJOTHH.

Pemenue 3a1a4 ¢ npodeccMoOHAILHOM HANIPABJEHHOCTHIO 6
IIpakTnyeckue 3aHATHS 2
Ne2 Ompenenenue BIaXHOCTH BO3AyXa.
Ne3 Ompenenenue ko3 puirieHTa TOBEPXHOCTHOTO HATSXKEHUS )KUIKOCTH
Paznen 4. DiieKTpoAMHAMHUKA 32 OK 01
Tema 4.1 Coaep:xxanue y4eOHOro MaTepuaJia: 8 OK 02
DIIEKTPOCTATHKA DneKTpu3anus Tel. OJCKTPUYCCKUit 3apsii. JIBa BHIAa DICKTPUYECKUX  3apsiiioB. 4 OK 03
[IpoBOAHMKH, MUANEKTPUKH U MOJYHPOBOJHUKU. 3aKOH COXPAHEHHS SJIEKTPUUECKOTO OK 04
3apsza. OK 05
Bzaumopeiicteue 3apsmoB. 3akoH Kymona. TodYeyHbIH 3IEKTPHUUYECKHMIA  3apsl. OK 07
DnexTpryeckoe moje. HanpsnkEHHOCTh AIIEKTPHYECKOro mojist. [IpUHIHUI Cymepno3uinm IIK 1.2
DIIEKTPUYECKUX TI0JIEH. JIMHIK HAMIPSHKEHHOCTH DIIEKTPUYECKOTO TIOJIS. IK 2.2
Pabora cun anekTpocTaTHUeckoro mojst. I[loreHmuan. Pa3HOCTh  MOTCHIIMAIIOB. [IK 3.2
[IpoBOAHMKM W JHANEKTPUKH B 3JEKTPOCTATHUECKOM mose. JluanexkTpuyeckas
MIPOHHUIIAEMOCTb.
DnekTpoEMKOCTh. KoHaeHcaTop. DIEeKTPOEMKOCTh IUIOCKOTO KOHJEHCATOpa. JHEprus
3apsHKEHHOT0 KOHJIEHCATOopa.
TexHuuyeckue yCcTpOWCTBAa M IMPAKTUUYECKOE MPUMEHEHHUE: 3JIEKTPOCKOI, 3JIEKTPOMETP,
AJIEKTPOCTaTUYECKass  3alluTa,  3a3eMJICHHE  JJICKTPONPHUOOpOB,  KOHJIEHCATOP,
KOMMPOBAJIBHBIN anmapar, CTpyHHBIN IPUHTEP
Pemenue 3a1a4 ¢ npodeccMoOHAIBLHOM HAIPABJIEHHOCTHIO 2
IIpakTnyeckoe 3aHATHSA: 2
Ne4. Onpenenenue IEKTPUUECKON €MKOCTH KOHJIEHCATOPOB
Tema 4.2 Coaep:xxanue yueOHOro MmaTepuaJjia: 24
[TocTosiHHBIN DNeKTpUUECKU TOK. Y CIIOBUS CYLIECTBOBAHUS AJIEKTPUUYECKOro TOKa. MICTOUHMKH TOKa. 4

ANEKTPUYECKUN TOK.

Toku B pa3UIHBIX
cpemax

Cuna toka. IlocTosSHHBII TOK.

Hamnpspkenune. 3akon Oma 111 yyacTKa LEeTIH.

DIeKTpUYecKoe COIIPOTHUBJIEHHUE. Y aenpHOE COITPOTUBJICHUE BEILIECTRA.
[TocnenoBarenbHOE, NAPALICIBHOE, CMENIAHHOE COEAMHEHHE TPOBOIHUKOB.
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Pabota snextpudeckoro Toka. 3akoH J[xoyns—JIeHa. MomHOCTh 3JEKTPUIECKOTO TOKA.
DneKTpOoABMKYLIasl CUJIa U BHYTPEHHEE COIIPOTUBIIEHHE UCTOUYHUKA TOKA. 3akoH Oma 1t
MTOJTHOM (3aMKHYTOM) AJIeKTpuaeckoi renu. KopoTkoe 3aMbIkaHUeE.

DNEeKTpOHHAas MPOBOAUMOCTb TBEPABIX METAJUIOB. 3aBUCUMOCTb  CONPOTHBIICHUS
METAJUIOB OT TeMmIepaTypbl. CBEpXIPOBOAUMOCTb.

DnexTpuueckuil TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyUYKOB.

[TonynpoBonuuku. CoOcTBeHHass M MpUMECHass NPOBOAMMOCTH MOJYHPOBOIHUKOB.
CoiictBa p—n-niepexona. IloxynpoBoJHIUKOBEIE TPUOOPHI.

DJIEKTPUYECKUH TOK B PAcTBOpax M paciuiaBax 3JIEKTPOIUTOB. DIJIEKTPOJIUTHYECKAS
JIUccoIUanus. DIeKTPOIIN3.

DIIEKTpUYECKUH TOK B razax. CaMOCTOSITEIbHBIN U HECAMOCTOSITENBHBIN pa3psa. MosHus.
IInazma. TexHnuueckue yCTpoNCTBA U PAKTUYECKOE IPUMEHEHUE: aMIIEPMETP, BOJIBTMETP,
peocTar, UCTOYHUKU TOKA, AJIEKTPOHArpeBaTeNIbHbIE MPUOOPHI, 3IEKTPOOCBETHTEIbHBIC
puOOpPHI, TEPMOMETP CONPOTUBIICHHUS, BAKYYMHBIN U0, TEPMHUCTOPHI K JOTOPE3UCTOPEI,
MTOJIYITPOBOTHUKOBBIN IMOJI, FaJIbBAHUKA.

Pemenue 3ana4 ¢ npogecCHOHAIBHOI HANIPABJEHHOCTHIO

IIpakTnyeckue 3aHATHSA:

No5 Onpenenenue y1eapHOTO COMPOTUBICHUS IPOBOIHUKA.

Ne6 Ompenenenue TepMuuecKoro K03 PuienTa ConpoTUBICHUS METH.

Ne7 Nsmepenne D/IC v BHyTpPEHHET O CONPOTUBIIEHHSI NICTOUHUKA TOKA.

Ne8 U3zyueHne 3aKk0HOB MOCIIEA0BATENBHOTO U MAPATIENBHOTO COSMHEHHUI TPOBOTHUKOB.
No9 VccnenoBanue 3aBUCHMOCTH MOIIIHOCTH JIaMIIbl HAKAJIMBAaHUSI OT HANPSHKCHUS Ha

€€ 3aKuMax.

Ne10 Onpenenenue KII anekrpornnuTku

Nell OnpeneneHue 3JeKTPOXUMUYECKOr0 SKBUBAJIEHTa MEIU

Paznen 5 DaekTpoaun

aMHKa

14

Tema 5.1
MaruuTtHoe 1osie

ConepkaHue y4e0HOr0o MaTepHuaJia:

(=)}

Bekrop MHAyKIMM MarHUTHOro mojis. HampsskeHHOCTh MarHUTHOro mnoss. Jleicreue
MarHuTHOTO IOJIA HAa NPSAMOJMHEWHBIM NPOBOJHHUK C TOKOM. B3ammonencTBHe TOKOB.
Cuna Amnepa. [lpumenenune cuiibl AMiiepa. MarauTHsli motok. Paborta o nepemenienuto
IIPOBOJIHMKA C TOKOM B MarHMTHOM IoJe. J[elcTBHe MarHUTHOTO IOJIS Ha JBUKYLIUICS
3apsan. Cuna Jlopenna. Ilpumenenue cuiel Jlopenna. OnpeneneHue yAeabpHOrO 3apsa.
MaruuTtHble CBOKCTBa BelecTBa. MarautHas npoHunaeMocts. ColHeuHasi akTUBHOCTb U
e¢ BnusiHME Ha 3emuto. MarHuTHele OypH

OK 01
OK 02
OK 03
OK 04
OK 05
OK 07
IIK 1.2
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Pemenue 3ana4 ¢ npogecCHOHAIBHOI HANIPABJIEHHOCTHIO 2 [IK 2.2
Tema 5.2 Coaep:xaHue yueOHOro MaTepuaJja: 8 K 3.2
DJIeKTpOMarHuTHas SIBnenne snekTpoMarHuTHOM HMHAYKUMU. [IpaBunio Jlenma. 3akoH »JIEKTpPOMAarHUTHOM 4
AHAYKIUS uHayKuud. BuxpeBoe anektpudeckoe mone. IJ[C HMHAYKIMM B JABHXKYIIUXCA

MPOBOJHMKAX. SIBIeHNEe caMOMHAYKIMU. VHAYKTUBHOCTh. DHEPrusi MarHUTHOTO MO

TOKa.

B3auMocBs3b 2JIEKTPUUECKUX U MATHUTHBIX MOJIeH. DIEKTPOMArHUTHOE T0Jie

Pewrenue 3aaa4 ¢ npogecCHOHAIBbHON HANPABJIEHHOCTHIO 2

IIpakTHYecKkHne 3aHATHA: 2

Nel2 M3yueHue sIBJICHUsI DJEKTPOMAarHUTHOW MHIYKLIHH

Pa3gen 6. Kosedanusi 1 BOJIHBI 28

Tema 6.1 Conep:kanue y4eOHOIro MaTepuaJia: 8 OK 01
MexaHU4YECKHUE U KonebarenpHas cucrema. CBOOOIHBIE MeXaHMYECKHWE KojiebaHus. ['apMoHHMueckue 6 OK 02
JIIEKTPOMArHUTHBIE konebanus. I[lepuon, dactora, ammuutyna u ¢asza xonebanuil. [IpyXKHUHHBI MasTHHK. OK 04
Kosie0aHus MatemaTrueckuii MasTHHK. YpaBHEHHE TapMOHHUYecKUX Kkojebanuid. IIpeBpaiienue OK 05

SHEPTHH MPU TAPMOHUUYECKHUX KOJICOaAHUSX. OK 07

KonebarenbHblit kOoHTYp. CBOOOAHBIE 3JIEKTPOMATHUTHBIE KONEOAHWS B HCATBHOM

KOJIe0aTeIbHOM KOHTYpE. AHAJOTHUS MEXIYy MEXaHHYECKHUMHU M SJIEKTPOMarHUTHBIMU

koneOanusamu. @Dopmyna TomcoHa. 3aKOH COXpaHEHHS OJHEPrMM B HCATHHOM

KoJieOaTeIbHOM KOHTYPE.

[IpencraBnenue o 3aryxarmux KoneOaHUsIX. BeIHYy X /IeHHbIE MEXaHUYECKUE KOJeOaHMUs.

Pe3onanc. BeiHyKeHHBIE 3JIEKTPOMArHUTHbIE KOJIEOaHUsI.

[Tepemennbiii Tok. CHHYCOUIAJIBHBIA MEPEMEHHBIA TOK. MOIIIHOCTh IEPEMEHHOTO TOKA.

AMIUTUTYHOE U JIEUCTBYIOIIEE 3HAUCHHUE CHIIBI TOKA M HATIPSIKCHMUS.

Tpanchopmarop. [IpousBoacTBo, nepenaya M MOTpeOIEHHE SIEKTPUUYECKON SHEPTHU.

DKOJIOTUUECKUE PUCKHU TPU MPOU3BOACTBE 3JIeKTposHepruu. KynpTypa ucnonb3oBaHus

ANEKTPOIHEPTHH B TOBCEAHEBHOMN JKU3HH.

TexHuueckue yCTpOMCTBA M IIPAKTUYECKOE IIPUMEHEHHE: DJJIEKTPUYECKUN 3BOHOK,

reHepaTop NEPEeMEeHHOr0 TOKa, JIMHUHU JJIEKTpoIiepeaay

IIpakTnyeckue 3aHATHSA: 2

Nel3 HM3ydenue paboThl TpanchopmaTopa
Tema 6.2 Coaep:xxanue yueOHOro MatepuaJjia: 8
Mexanuyeckue u MexaHuuyeckre BOJIHbI, yCII0BUs pacripocTpanenus. [lepuoa. CkopocTs pacpocTpaHeHHs 4
AJIEKTPOMarHUTHBIE u JuinHa BoiHbL Ilomepeunsle W mpojosbHble BoNHBL MHTepdepeHums U audpaxius
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BOJIHBI

MEXaHUYECKHUX BOJIH.

3Byk. CkopocTb 3ByKa. I pomkocTh 3Byka. Bricora ToHa. TemOp 3ByKa.
ONEKTPOMAarHUTHBIE BOJHBL. Y CIOBUS M3JIy4YCHMs DJICKTPOMAarHUTHBIX BOJIH. B3anMHas
opueHTanus BekTopos E, B, v B aniekrpomMarHuTHOM BosHe. CBOWCTBA 3JIEKTPOMATrHUTHBIX
BOJIH: OTpa)kKeHUE, MpeOMIIEHHE, Nossgpu3ays, Audpaxus, uHrepdeperuus. CKopocTb
3JIEKTPOMAarHUTHBIX BOJIH.

[IIxana 37€KTPOMarHUTHBIX BOJH. IIpyMEHEHME PIIEKTPOMATHUTHBIX BOJIH B TEXHUKE W
ObITY.

[TpyHLIHKIIBI paguoCBA3U U TeneBuAcHU. Paguonokanus.

DNEeKTpOMarHUTHOE 3arpsi3HEHUE OKPYKaroLIeH cpeabl.

TexHuueckne yCTpOWCTBA M NMPAKTUYECKOE NPUMEHEHHUE: MY3BIKAJIBHBIE MHCTPYMEHTHI,
YJIBTPa3ByKOBas JUAarHOCTHKa B TEXHUKE W MEIMLMHE, pPaxap, paguolpUEMHUK,
TeNeBU30p, aHTeHHa, Tenedon, CBY-neup

Pemenue 3ana4 ¢ npogecCHOHAIBHOI HANIPABJEHHOCTHIO 4

Tema 6.3 Conep:kanue yueOHOIro MaTepuaJia: 12 OK 01

IIpupona ceera I'eomeTpuueckas ontuka. IIpsmosnHeiHOE pacIpOCTPAaHEHHUE CBETA B OJHOPOJHOM Cpee. 4 OK 02
Jlyu cBera. ToueyHbIN UCTOYHUK CBETA. OK 04
Otpaxxenue cBeTa. 3aKOHbI OTpakeHHs cBeTa. [locTpoeHne M300paKeHHH B IUIOCKOM OK 05
3epKajie. K 1.2
[Ipenomiienne cBera. 3aKOHBI TMpPENOMIICHUST CBeTa. AOCONIOTHBIM MOKa3aTeb K 2.2
npenomiieHus. [lonmHoe BHyTpeHHee oTpakeHue. [IpeenpHplil yros noJHOro BHyTPEHHETO IIK 3.2

OTpaXKEHUSI.

Hucnepcus ceeta. CioxHbIi cocTaB 6enoro csera. L{ger.

CoOuparomme M pacceuBarolue JUH3bl. ToHkas nuH3a. DOKycHOEe paccTosHUE U
onTuyeckas cuwia TOHKOW sMH3BL [locTpoeHne wu3o0paxeHuii B coOUparOIUX H
paccenBarouux JuH3ax. @opMyra TOHKOU JTUH3bL. Y BETUYEHHE, 1aBA€MOE JIMH30M.
[Ipenenbl TPUMEHUMOCTH T€OMETPUUYECKON ONTHKHU.

BonnoBas onrtuka. HMatepdepenuus cBeta. KorepeHTHbIE HCTOYHUKU. Y CIIOBHS
HaOIIOJICHNUsT MAaKCUMYMOB W MHHHUMYMOB B HWHTEP(PEPEHIIMOHHOM KapTHHE OT JABYX
cuH(pa3HBIX KOTE€PEHTHBIX HCTOYHHUKOB.

Hudpakuumst cBera. udpakuuoHHas peméTka. YCIOBHE HAOMIOICHUS TJIaBHBIX
MaKCHMYMOB TIpH MaICHUA MOHOXPOMATHYECKOTO CBETAa HAa AUPPAKIIMOHHYIO PEHIETKY.
[Tonsipusanus cera.

TexHuyeckue yCTpOICTBAa W MpaKTUYECKOE MPUMEHEHHE: OYKH, Jyma, ¢oToammapar,

24



MIPOCKITMOHHBIA aIapaT, MUKPOCKOI, TEJIECKOI, BOJIOKOHHAsI ONTHKA, AU(PAKIIHOHHAS
peLIETKA, MTOISIPOUL

Pemenne 3agau ¢ HpO(l)QCCI/IOHaJIbHOﬁ HaNMpaBJCHHOCTBIO

IIpakTUYeckne 3aHATHS:

Nel4 Onpenenenue mokaszaTess IPEJTOMIICHUS CTEKIIa

Nel5 Omnpenenenue UIMHBI CBETOBOM BOJHBI ¢ TIOMOIIBIO TU(MPAKIIMOHHON PEIIETKH.
Nel6 HaGroieHHe CIJIONIHOTO M IMHEWYaTOro CIIEKTPOB

Pa3nen 7. OcHOBBI cienyaJIbHOM TEOPUH OTHOCUTEIbHOCTH (najsiee — CTO)

Tema 7.1

OCHOBEI cIeUAILHON
TEeOpUun
OTHOCHUTEIBLHOCTH

ConepxkaHue y4e0HOr0 MaTepHuaJia:

(=)}

I'panuLbl IPUMEHUMOCTH KIIACCUYECKOM MexaHUKHU. [locTyaTsl cienuanbHOU TEOPUU
OTHOCHUTEJIBHOCTH: UHBAPUAHTHOCTbh MOJYJIsl CKOPOCTH CBETA B BAKyyM€, IPUHIINII
OTHOCUTEIIbHOCTH DUHILTEHHA.

OTHOCHUTENBHOCTh OJJTHOBPEMEHHOCTH. 3aMEJICHUE BPEMEHHU U COKPAILIEHNE JJINHBI.
OHeprus U UMIYJIbC PEIATUBUCTCKON YaCTULIBI.

CBsI3b MACCBhI C YHEPrUeil U UMITYJICOM PEISITUBUCTCKOM YaCTHUIIbI. DHEPrUsl HOKOS

Paznen 8. KBanroBas ¢pusuka

18

Tema 8.1
DeMeHTsl KBAHTOBOM
OITHUKHU

Conep:kanue yueOHOIro MaTepuaJia:

®ortonsl. opmyna [lnanka cBs3u 3HEpruu (HOTOHA C €r0 YaCTOTON. DHEPTUS U UMITYJIBC
¢doTtoHa.

OtkpeiTie u uccinenoBanue ¢otodddekxra. Ompitel A.I'.  CroseroBa. 3aKoHBI
doroadpdexra. VYpaBuenwe OiinmreiiHa g potorddexra. «KpacHas rpaHUIa»
dhotorddekra.

Hasnenue ceera. OnbiTel [1.H. JIebenena.

XHUMHUYECKOE IEUCTBHUE CBETA.

TexHU4Yeckne yCTpOWCTBA W TPAKTHYECKOE MPUMEHEHHUE: (POTOIEMEHT, (POTOMATIHK,
coJiHe4Hasi OaTapes, CBETOIO]T

Tema 8.2
Ctpoenue aToma

ConepkaHue y4e0HOr0o MaTepHuaJia:

Mogens aroma Tomcona. OmnbiTel Pezepdopna no paccesuuto a-dactuu. [lnanerapnas
Mozens atoma. [loctynarsl bopa. M3nyuenue u nornonieHre GOTOHOB MPH MEpPexoje
aToOMa C OJJHOT'O YpOBHS dHEPruu Ha npyroi. Bunsl cniekrpos. CnexkTp ypoBHEHN sHEpruu
aToOMa BOZIOPOJA.

BonnoBble cBolicTBa yactull. Bosnbl ne bpoiinsa. KopiyckyisspHO-BOJIHOBOM [y allu3M.
CrioHTaHHOE U BBIHYKJEHHOE U3JTyUEHHE.

TexHuueckue yCTpPOMCTBA M INPAKTUYECKOE NPUMEHEHUE. CIEKTPAJIbHBIA aHaIu3

OK 01
OK 02
OK 04
OK 05
OK 07
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(cnekTpockomn), Ja3ep, KBAHTOBBI KOMITBIOTED

Tema 8.3 AToMHOE Conep:kanue yueOHOIro MaTepuaJia: 6
ANPO OKCIIEpUMEHTHI,  JOKa3bIBAIOUIME  CIOXKHOCTh  cTpoeHuss  sfapa.  OTKpbITHE 6
panuoakTuBHOCTH. OmbIThl Pesepdopma mo ompeneneHdio cocraBa pagroaKTHBHOTO
nznyuenusi. CBoiicTBa anb(da-, 6era-, raMMa-u3IydeHus. BiusHue painoakTUBHOCTH Ha
YKUBBIC OPTaHU3MBI.
OTtkpeITHE TTpOTOHA M HEWTpOoHA. HykimonHast Moaens siapa I eizenOepra-MBanenko. 3apsn
anpa. MaccoBoe uncio sapa. M3oromnst.
Anba-pacnian. DIEKTPOHHBIN W TMO3WTPOHHBIN OeTa-pacnaj. ['amma-usnydeHue. 3aKoH
PaZMOaKTHBHOTO pacraja. DHEPrusl CBA3M HYKIOHOB B sjpe. SnepHbie cuibl. Jledekt
Macchl sapa. SAnepHele peakuuu. JleneHue u cuHTes3 saep.
SAnepupiii peakrop. TepmosinepHblii cunTe3. IIpoOieMbl M NEPCHEKTHBBI sIIEPHON
SHEPTeTUKU. DKOJOTUUECKHE ACTIEKTHI SIIEPHOIN SHEPTrEeTUKH.
OnemeHTapHble yacTULbl. OTKPBITHE IO3UTPOHA.
MeTop1 HAOMIOICHUS U PETUCTPAILIUU SIIEMEHTAPHBIX YaCTHII.
@dyHaaMEeHTaJIbHbIE B3aUMOJIeHCTBUS. ENMMHCTBO (pu3nuecKkoil KapTHHBI MUpA.
TexHuueckue ycTpoWCTBa M MPAKTHUECKOE NPUMEHEHUE: T03UMETp, KaMepa BuibcoHa,
SIEPHBIN peaKTOp, aToMHasi Oom0a
Pa3nen 9. DiieMeHTHI ACTPOHOMMH U ACTPOPU3UKH 12
Tema 9.1 Coaep:xxanue yueOHOro MaTepuaJjia: 10 OK 01
DJ1eMEeHTBI aCTPOHOMMUH| DTaIbl Pa3BUTHS aCTPOHOMHUU. [IpHKIIaHOE U MHPOBO33PEHYECKOE 3HAUCHHE OK 02
1 acTpoPu3uKu aACTPOHOMHUHU. OK 03
Bun 3831000 HebOa. Co3Be3nus, ipKue 3BE3/IbI, TUIAHETHI, UX BUIUMOE JIBI)KECHHUE. OK 04
Conneunas cuctema. OK 05
Connue. ConHeyHas akTUBHOCTh. Mctounuk sneprun ConHua v 38€31. 3BE3MIbI, UX OK 07

OCHOBHBIE XapaKTEpUCTHKU. J(narpaMMa «CIeKTpaibHbII KJ1acC — CBETUMOCTbY. 3BE3bI
[JIABHOM MOCJIEN0BATEIBHOCTH. 3aBUCUMOCTD «MACCa — CBETUMOCTB I 3BE3]] IIIaBHOU
II0CJIeJ0BaTeNbHOCTU. BHyTpeHHee cTpoeHue 38€31. CoBpeMEHHbIE IPEICTABICHUS O
IIPOUCXOXKACHHUN U 3Boaronuy CoJIHIA U 3BE31. DTallbl )KU3HU 3BE3.

Muneunsiit [1yTs — Hama ["anaktuka. [lonoxenue u auxenue Connia B ['anakTuke.
Tunel ranaktuk. PaguoranakTuky v kBazapsl. YEpHBIE NBIPHI B sApaxX raJaKTHK.
Bcenennas. Pacummpenne Beenennoii. 3akon Xa606ma. Paz6eranue ranaktuk. Teopus
Bosbiioro B3peiBa. PennkToBoe U3mydeHue.

MacmtaOHast ctpykrypa Beenennoii. MeTaranakTuka.
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Hepeménnpie mpo6ieMbl aCTPOHOMUU

IpakTnyeckue 3aHATHS: 2

Nel7. VI3yuenue kapThl 3B€3/1HOTO HeOa
Kouncyabranuu 2
[IpoMe:kyTOUHAS aTTECTAIMSA: YK3aMEH 8
Bcero: 164
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3. YcnoBus peanuszanuy IporpaMMbl JUCHUIUINHBI
3.1. TpeGoBaHusl K MUHUMAJIbHOMY MaTE€pPUAIBbHO-TEXHUUECKOMY 00€CTIEUEHUIO

Peanu3zanus mporpaMMbl TUCITUTUIMHBI TPEOyeT HATM4Hsl yaeOHOro kabuHera «Dusnkay.
Oobopyooeanue kabunema:
paboyasi 30Ha MpenoaaBaTes;
JIEMOHCTPALMOHHBIN CTOJ;
CTOJIBI IO KOJTUYECTBY O0yYaOIINXCS;
CTYJIbS;
ayIUTOpHAs 10CKa;
CTeJIaX JJIsl MOZIeJIel U MaKeTOB;
mKagbl U151 MOJEJIEH U MaKETOB.
Ilpubopvr u ycmpoiicmea
e BHUpTyajbHas JabOpaTopusi MO ONTHKE, JJIEKTPOAMHAMMKE, MEXaHUKE M APYTUM pazieiam
busuky.
Yueonvie naznaonvie nocooua:
® [IAKaThI ¥ TAOJHUIIGI IO H3YyYaeMBbIM pa3zeiiaM IpoTrpaMMBI,
® UHTEPAKTUBHBIC Y4YeOHBIC HATJISIHBIC TTOCOOUS MO TUCITUTUINHE.
Jeiicmeyrouiana HOpmMamugHo-mexHu4ecKkas u mexHo102u4eckan 0OKyMeHmayus:
e [paBUJIa TEXHUKHU 0€30MaCHOCTH U MPOU3BOJICTBEHHON CaHUTApHH;
® KypHaJ [0 TEXHUKE OE30MaCHOCTH.
Texnuueckue cpeocmea odyuenus:
® [IEPCOHAJBHBIA KOMIBIOTED C JIUIIEH3MOHHBIM NMPOTPAMMHBIM 00€CIIEUEHUEM;
®  MYJBTUMEIUUHBINA IPOEKTOP;
® [IPOEKIIMOHHBIN KPaH.

3.2. UndopmanmonHoe obecrieyeHre 00yIeHus
OcHo6HblE UCHOYHUKU:

1. Imutpuena B.®D. ®uznka a1t npodeccrii U CenuaaIbHOCTEN TEXHHUECKOTO TPOQHUIISL.

2. Imutpuena B.®. Coopuuk 3ama4. 3. Kaura mius yuurens. — M. Akagemus , 2018r.
JlononnumenvHnovle uCMOYHUKU:
1. B.A. KacesnoB. ®uszuka. 10 xnacc. M: JIpoda. 2020 r.

2. B.A. KacwsHos. @uszuka. 11 kmacc. M: [poda. 2023 r.

3. C.B.I'pomos. ®u3zuka. 10 knacc. M: IIpocsemienune. 2023 r.

4. C.B.I'pomos. ®usuka. 11 knacc. M: IIpocsemenue. 2022 r.

5. B.IL JemkoBuu. COopHHK 3a1a4 0 Gpu3MKe a1 cpeaHux npodrexyumnuml. M: Beicmas nikona.

6. A.A. ®anees, [1.U. Camoiinenko. ®usuka. J(unakrnyeckuit marepuai. Yacts 1-2. M: Bricias mkona.

7. T'.H. Jlynno. MonexynsipHas ¢u3uKa U 3JIEKTPOJUHAMHUKA B OMOPHBIX KOHCIIEKTaX U TecTax. M:
[Ipocsemienue. 2022r.

8. O.®. Kabapaun. ®uzuka. CripaBounbsie MmaTepuansl. M: [Ipocsemenne.2023r.

9. B.H. Komuccopos. Ypoku ¢pusuku B npodprexyuminimax. M: Beiciias mkomna.2023r.



10. J.U. Aummudepos. [IpakThKyM MO0 METOJMKE W TEXHUKE MIKOJIBHOTO (PHU3NYECKOTO dKCIIepuMeHTa. M:

[Ipoceemenue. 2020

11. B.A.Bonkos. [loypounsie pa3padotku no ¢usuke. 10 kmacc. M: «Bako». 2020r.

12. B.A.Boaxkos. [loypounsie pa3pabotku o pusuke. 11 knacc. M: «Bako». 2020r.

NuTepHeT-pecypcebi:
1. «OrtkpsiTas ¢usuka» http://www.physics.ru/

2. «Pwusuka.ruy http:// www.fizika.ru/

3. «Tonbko B @usuke coupy» http://fisika.,home.nov.ru/

4. «BupTtyanbpHbI METOAMYECKUH KaOUHET yuauTenst GU3UKH U aCTPOHOMHUID)

http://www.gomulina.orc.ru/
5. Certb TBOpueckux yuuteneil. CooOIecTBo yuuTenei Gpu3nku

http://www.it-n.ru/communities.aspx?cat no=5500&tmpl=com
6. Caiir «®u3uka B auumanusax» http://physics.nad.ru/physics.htm

7. Macrep-knacc «Kuas puzukay

http://www.int-edu.ru/hage.php?1d=931
8. Ludposas nadboparopus «Apxumeny (JlaboparopHsie paboThl IO HU3UKE)

http://www.9151394.ru/projects/arhimed/arhim1/cituo/lab raboty f.htm
9. BuptyanbHble 1abopaTopun (MHTEPAKTUBHBIE MOJIEIH PA3TUYHBIX MTPOIIECCOB)

http://somit.ru/index demo.htm
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4. KoHTpOJb U OLIEHKA Pe3yIbTaTOB OCBOEHHS JIMCIIUILIMHEI
KonTposib M oOmEHKa pacKpbhIBalOTCS 4Yepe3 YCBOEHHbIE 3HAHMS U INPUOOPETEHHBIE

O6y‘laIOH_II/IMI/ICSI YMCHUA,

HampaBleHHble Ha (OpMHUpPOBaHHE OOLMX U MPO(HEeCCHOHATBHBIX

KomnereHIMH. KoMmmeTreHuMn AOMKHBI OBITh COOTHECEHBI C INPEIMETHBIMU pe3yibTaTaMu. Jlis
KOHTPOJISI ¥ OLEHKU Pe3yJIbTaTOBOOYUYEHUs! MpenojaBaTesib BbIOMpaeT (HOpMbI U METOJIbl C YYETOM
npodeccruoHann3aui 00y4eHus 1o MporpaMme JUCIUTUINHBL

Kox u HaumenoBanue
(hopMHUpPYEMBIX KOMIIETCHITUI

Paszgen/Tema

Turm oneHOYHBIX
MEpOIPHUITHI

OK 01. Beibupath criocoOsr
peteHus 3a1a4 npopecCHOHATBHON
JESATETHHOCTH MPUMEHUTEIIEHOK
Pa3ITUYHBIM KOHTEKCTaM

Pasgen 1. Temnr 1.1.,1.2, 1.3
Pazgen 2. Temnr 2.1.,2.2., 2.3.
Pazgen 3. Temsr 3.1., 3.2 ITo/c
»3.3.,34.,3.5.

Paznen 4.11o/c Temr1 4.1., 4.2.
Pazgen 5. Temnr 5.1.,5.2., 5.3.
Pazgen 6. Temn1 6.1., 6.2.

OK 02. Mcnonbs3oBaTh
COBPEMECHHBIC CPEJICTBA MTOKCKA,
aHallM3a U MHTEPIPETAI[UH
nH(opmManu HHHPOPMAITMOHHBIE
TEXHOJIOTUH ISl BHITIOJTHCHUS
3a/1a4 mpoQeCCUOHATHEHOU

e TeTbHOCTH

Pasgen 1. Temnr 1.1.,1.2,1.3
Pazgen 2. Temnr 2.1.,2.2., 2.3.
Pazgen 3. Temsr 3.1., 3.2 Ilo/c, 3.3.,
34.,3.5.

Pazgen 4.I1o/c Temsr 4.1., 4.2.
Pazgen 5. Temnr 5.1.,5.2., 5.3.
Pazgen 6. Temr1 6.1., 6.2.

OK 03. [imanupoBaTh 1
peanu30BBIBaTh COOCTBEHHOE
npodeccHoHabHOE U
JMYHOCTHOE Pa3BUTHE,
HpEeATNPUHUMATEIBCKYTO
JeSITETFHOCTD B
npodeccruoHalbHOU cdepe,
UCTIONIF30BATh 3HAHUS 110
(uHaHCOBON TPAaMOTHOCTH B
Pa3IUYHBIX KU3HEHHBIX
CUTYaIUsIX

Pasgen 1. Temnr 1.1.,1.2,1.3
Pazgen 2. Temnr 2.1.,2.2., 2.3.
Pazpgen 3. Temsr 3.1., 3.2 Ilo/c., 3.3.,
34.,3.5.

OK 04. D¢pdexTuBHO
B3aMMOJICHCTBOBATh U PabOTaTHB
KOJIJICKTHBE U KOMaH/Ie

Pazgen 1. Temnr 1.1.,1.2, 1.3
Paznen 2. Temsr 2.1.,2.2., 2.3.
Pa3gen 3. Temsr 3.1., 3.2 Ilo/c., 3.3.,
34.,3.5.

Paznen 4.I1o/c Tems1 4.1., 4.2.
Pazgen 5. Temn1 5.1.,5.2., 5.3.
Pazgen 6. Temn1 6.1., 6.2.

OK 05. Ocy1iecTBisITh YCTHYIO U
NHCEMEHHYI0 KOMMYHUKAIHIO Ha
rOCYJJapCTBEHHOM S3BIKE
Poccuiickoit ®denepanuu ¢ yueToMm
0COOEHHOCTEH COIMATIBHOTO U
KyJBTYPHOTO KOHTEKCTa

Pazpgen 1. Temsr 1.1.,1.2, 1.3
Pazgen 2. Temnr 2.1.,2.2., 2.3.
Pazgen 3. Temsr 3.1., 3.2 Io/c, 3.3.,
34,3.5.

Paznen 4.I1o/c Temr1 4.1., 4.2.
Paszgen 5. Temsr 5.1.,5.2., 5.3.

- YCTHBIN OIIPOC;

- (poHTaNBHBIONPOC;

- OILIEHKa KOHTPOJbHBIX
pabor;

- gaOmroxeHue 3a X0I0M
BBITIOTHCHHUS
1abopaTopHBIX padoT;

- OILICHKA BBITIOJTHEHUS
1a00paTOPHBIX PadoT;

- OILIEHKA NMPaKTUYECKUX
pabor (pemeHus
KaueCTBEHHBIX,
pacyeTHBIX,
npodeccroHanbHO
OpPUEHTUPOBAHHBIX 3a71a4);
- OIICHKA TEeCTOBBIX
3aaHUM;

- HabmoJIeHuE 32 X0A0M
BBITMOJTHEHUS
WHIMBHUTYATbHBIX
IPOEKTOB U OIIEHKA
BBITMIOJTHEHHBIX MTPOEKTOB;
- BBINOJIHEHUE
9K3aMEHAI[MOHHBIX
3aJaHUN
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Pazpnen 6. Temrr 6.1., 6.2.

OK 07. ConeiicTBOBaThH
COXPAaHEHHIO OKPYKaAIOIIEH
Cpelbl, pecypcocOepeKeHHIO,
MIPUMEHATH 3HAHUS 00
U3MEHEHHUH KJIMMATa, IPHHIIUATIBI
OepexIMBOro MPOU3BO/ICTBA,

3¢ (eKTUBHO JECTBOBATH B
Ype3BBIYAHHBIX CUTYAIUSIX

Pasgen 1. Temnr 1.1.,1.2, 1.3
Pazgen 2. Temnr 2.1.,2.2., 2.3.
Pazgen 3. Temsr 3.1., 3.2 Ilo/c., 3.3.,
34.,3.5.

Paznen 4.I1o/c Temsr 4.1., 4.2.
Pazgen 6. Temn1 6.1., 6.2.

I1K 1.4. OcyuiecTBisATh KOHTPOJIb
(GYHKIIMOHUPOBAHUS
MH(POPMALMOHHO-
TEJIEKOMMYHUKAIMOHHBIX CUCTEM U
CETEMN.

1K 3.4. IIpoBOUTE OT/AEIbHbIE
paboThI 0 PU3NUECKOI 3amuTe
IMTMHAN CBSI3W MH(POPMAITMOHHO-
TEJIEKOMMYHHUKALMOHHBIX CUCTEM U
CETEH.

Pazgen 1. Temnr 1.1.,1.2,1.3
Pazgen 2. Temnr 2.1.,2.2., 2.3.
Paznen 3. Temsr 3.1., 3.2 Ilo/c., 3.3.,
34.,3.5.

Pasznen 4.11o/c Temer 4.1.,4.2.
Pazgen 5. Temnr 5.1.,5.2., 5.3.
Paszmgen 6. Temn1 6.1., 6.2.
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