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1. AHHOTANOUA

Pabouast mporpamma yuyebnol aucuuruinabl [1]], 02 dusuka sSBISETCS 4acThIO MPOTPAMMBbI
nonrotoBku cnernuanuctoB cpenHero 3pera (IITICC3) mo cnemmansHocTu 15.02.17 MoHTaX,
TEXHU4YEeCKOe OOCTy)KMBaHUE, SKCIUTyaTalldsi M PEMOHT IPOMBILUIEHHOrO o0opyaoBaHus (10
OTPACIIsIM).

JucuuruiiHa sBJIsieTcs NMpOUIBHONM M OTHOCUTCS K 00Ieo0pa3oBaTebHOMY LHKIY, B
COOTBETCTBUH ¢ PeKOMEHIALMsIMH 10 OPTaHU3aLMN NOJY4YeHHUsl cpeaHero odmero oOpa3oBaHus B
npeaenax OCBOSHMs 00pa30BaTENbHBIX MPOTrPaMM CPEAHEro MPOoQeCCHOHATBHOrO 00pa3oBaHMs Ha
6aze OCHOBHOro o0Omero obpa3oBaHHs C y4eToM TpeboBaHUIl (penepanbHBIX TOCYAAPCTBEHHBIX
00pa3oBaTEeNbHBIX CTAaHAAPTOB M MOJy4aeMOW MpodecCHH WM CHELUAJTbHOCTH CPEIHEro
npodeccuonanbHOro odpasosanus (muckMo JlenapraMeHTa rocyJapCTBeHHOH MONUTHKU B chepe
noarotoBku padoumx kanpoB u IO MwunoOpnaykum Poccum ot 17.03.2015 Ne 06-259).
[IpumepHoii  paboueli  mporpammbl  00pa3oBaTENbHONW  AUCHUIUIMHBI ~ Du3uka IS
npodecCHOoHaIbHBIX ~ 00pa30BaTENbHBIX  OpPTaHU3alLUil, PACCMOTPEHHOHM Ha  3acemaHuu
[Tenarormueckoro cosera ®I'BOY HPIIO (mporokon Nel3 or 29 cenrsiops 2022 1) u
yTBep:kAeHHOH Ha 3acemaHnu CoBeTa MO OLIEHKE COAEP)KAaHUS M KAadyecTBa NMPUMEPHBIX paboumx
nporpaMMm  00meoOpa3oBaTeNbHOIO M COLMAIBHO — TYMaHHTApHOTO LUKJIOB CPEAHEro
npodeccruonanaproro oopazosanus (IIporokon Ne 14 ot 30 HOs0pst 2022 1.)

Mean AMCHUNIHHBL:

® (opmupoBaHHe y OOYYarOIINUXCA YBEPEHHOCTH B LEHHOCTH OOpa30BaHUS, 3HAYUMOCTH
($u3nUecKUx 3HAHUH JUII COBPEMEHHOTO KBaTH(PHIMPOBAHHOIO CIIELHAINCTA NIPU OCYLIECTBICHUN

ero npo¢eCCHOHATBHON AeSITEIbHOCTH,

® opnaneHue cnenuUUecKod CHCTEMOH (HU3MYECKUX TOHSATHH, TEPMHHOJIOTHEH U
CUMBOJIMKOW;

® OCBOEHHE OCHOBHBIX (PU3NYECKUX TEOPHHl, 3aKOHOB, 3aKOHOMEPHOCTEH,

® OBJa/ICHUE OCHOBHBIMH METOJAMH HAYYHOTO IMO3HAHMS MPUPOABI, HUCHOJIb3YEMBIMU B
¢dusnke (HabmogeHNE, OMTUCAHNE, N3MEPEHNE, BBIIBIDKEHHIE THUIIOTE3, TPOBEICHNE SKCIIEPHMEHTA);

® OBJAICHUE YMEHUAMU O6pa6aTbIBaTb AAHHBIC JKCICPUMCHTA, OOBSICHATH MOJIYYCHHBIC
pPE3yabTaThl, YCTAHABJIUBATL 3aBUCHUMOCTU MEKIY (I)I/ISI/ILIGCKI/IMI/I BCIIMYUMHAMHU B Ha6J'II-OI[aeMOM

SIBJICHUH, [1€JIaTb BBIBOABL,

® (JopmHupoBaHNE YMEHH pelaTh (PU3NUECKHe 3aa4l Pa3HbIX YPOBHEH CIOKHOCTH,

® pa3BHUTHE NO3HABATENIbHBIX HHTEPECOB, HHTEIUIEKTYAJIbHBIX H TBOPUYECKHX CITOCOOHOCTEH
B Mpolecce NMPUOOpETEeHUs] 3HAHUH C HCIOJIb30BAHHUEM PAa3JIMYHBIX HCTOYHHKOB HH(OPMALMH U
COBPEMEHHBIX HMH(POPMAILMOHHBIX TEXHOJOTWH, yMeHui QopMmynupoBaTe H OOOCHOBBIBATH

COOCTBEHHYIO MO3HMLHI0 MO OTHOLICHHIO K (PU3MUECKON WH(pOpManMH, MOJNydaeMOH W3 pasHbIX



HCTOYHUKOB,

® BOCIUTAHHE YyBCTBA FOPIOCTH 32 POCCUHCKYIO0 (PH3HUECKYIO HAYKY.

3agauy AHCHHILIMHBIL:

® npuoOpereHne 3HAHUN O (PyHAAMEHTATBHBIX (PU3MUECKUX 3aKOHAX, JISKAIIUX B OCHOBE
COBPEMEHHOW (U3NYECKOH KapTUHBI MHpA, MPHHLWIIOB ACHCTBUS TEXHMYECKUX YCTPOWCTB U
MPOM3BOJCTBEHHBIX MPOLECCOB, O HanOOIee BAKHBIX OTKPBITHUSAX B O0JACTH (PU3UKH, OKA3aBIIMX

OMPEACIIAIIICE BIUAHUEC HAa Pa3BUTHEC TCXHUKU U TEXHOJIOTHH,

® noHMMaHWE (PU3UYECKOM  CYLUIHOCTH  SIBJICHHWH, TPOSABISIIOLINXCS B pPaMKax

HpOHSBOI[CTBeHHOfI JCATCIIbBHOCTH,

® OCBOEHHE CrOCOOOB UCTIOIB30BAHUS (PU3MUECKUX 3HAHUHN JUIS PEIIEeHUs] MPAKTUIECKUX U
npoecCHOHANBHBIX  3a7a4, OOBSICHEHUS  sBJICHHH  NPUPOABL,  NPOM3BOIACTBEHHBIX U
TEXHOJIOTHYECKUX TPOIECCOB, TNPUHIMIIOB MAEHCTBUS TEXHUYECKUX NPUOOPOB U YCTPOKCTB,

obecriedeHns1 OE30MaCHOCTH MPOU3BOCTBA M OXPAHbI PUPOJIBL;

® (QopMHpOBaHWE yMEHHMI pemarbh y4ueOHO-TpaKTHUeCKue 3amadn  (PU3HIECKOro

CoZep KaHUs C YIETOM PO EeCCHOHATBHON HANPAaBIEHHOCTH,

® npuoOpeTeHne OmbITa MO3HAHHWA W CAMOIO3HAHUS, YMEHHH CTaBUThb 33a4d U peIlaTh

polbsieMBbI ¢ yU€TOoM MpodecCHOHANTBHON HaPaBIEHHOCTH,

® (QopmHupoBaHHE YMEHUH HCKaTh, aHAIM3UPOBaTh U oOpabaTeiBaTh (PHU3HUECKYIO

WHPOPMAIHIO C YIETOM MPOHeCCHOHATLHON HAMTPABICHHOCTH,

® [oAroTOBKAa OOYYarOIIUXCs K YCIEUTHOMY OCBOEHHIO JAHWCLUIUIMH M MOIYJIeH
npodecCHOHATBHOTrO LUKJIA: (POPMUPOBAHHUE Y HUX YMEHUH M OMbITA ACATEIbHOCTH, XapaKTEPHBIX
111 ipodeCcCHil/ TOKHOCTEH Cy KaIuX WK CIEHATBbHOCTEH, OJy4aeMbIX B IPOJecCHOHATBHBIX

00pa3oBaTeNIbHBIX OpPraHU3aALMsX,

® [OaroToBKa K (OPMHUPOBAHMIO OOLIMX KOMMETEHUMH OyayIlero CrenuagucTa:
camMo00pa3oBaHMs, KOMMYHHKALUH, COTPYJHMYECTBA, NPUHITHS PELIEHWH B CTaHAAPTHOH H
HECTAHOAPTHOH  CUTyaUMsiX, MNPOSKTHPOBAHMs, MPOBeNeHUs  (U3NYECKUX  H3MEPEHHH,
3¢ PEeKTUBHOrO 1 OE30MACHOrO HCIOAb30BAHMS PA3IHYHBIX TEXHUYECKUX YCTPOUCTB, COOJIFOIEHUSI
NPaBUJI OXPaHbI TPyAA pU padoTe ¢ pu3nuecKuMU mpudopamu U 060pyIOBAaHHEM.

OcoOeHHOCTb (OPMHPOBAHMSI COBOKYITHOCTH 3a4a4 HU3y4YeHUs (PU3UKH [T CHCTEMbI
cpenHero mpo)eCCHOHABHOTO OOpa30OBaHMS 3aKIIOYAeTCss B HEOOXOAMMOCTH peau3aluu
npo)eCCUOHANILHOM ~ HAMPABJICHHOCTH  peIlaeMbIX  3amad, yuéra ocoOeHHocTe  cepsl
AEATeNIbHOCTH OYAYLIHNX CIELHaTUCTOB.

B pesysbrate 0CBOCHUS AUCIUILTAHBI OOYHAIOIIUNACS JOJKEH 3HATh!

® CMBICT TIOHSTHUH. (PU3NYECKOE SIBJICHWE, THIOTe3a, 3aKOH, TEOpHUs, BEeLIECTBO,



B3aNMOJIEIICTBUE, 3JIEKTPOMArHUTHOE TOJE, BOJHA, (POTOH, aTOM, aTOMHOE SAPO, HOHU3UPYIOLINE

U3JIy4EHUS],

® cmbichT (QHU3MYECKUX BEIUYHH: CKOPOCTh, YCKOPEHHE, Macca, CHia, UMIYJbC, padora,
MEXaHUYeCKasi SHEPIHsl, BHYTPEHHsIs SHeprusi, aDCOMIOTHAS TeMIIepaTypa, CPeaHssl KHHeTHYeCKast
SHEPTHUs YaCTHI] BEIIECTBA, KOJMYECTBO TEIJIOThI, SJIEMEHTAPHbBII IEKTPUISCKUH 3apsiz;

® CMbICT (PU3HYECKHX 3aKOHOB KJIACCHYECKOH MEXaHHKH, BCEMHPHOIO TATOTEHUS,
COXpaHEHHs SHEPTUH, UMITYJIbCA M JJIEKTPUYECKOTO 3apsiaa, TePMOAMHAMUKH, 3JIEKTPOMArHUTHOM
uHAyKkouH, porosddexra,;

® BKJIQJA POCCHICKHUX M 3apyOEKHBIX YUYEHbIX, OKa3aBLIMX HauOOJblIee BIUSHUE Ha
pa3BuTHE (PU3NKY;

B pesynbpraTe 0CBOSHMS AUCUUIUINHBI O0YHarOIUNACS JOKEH YMETh:
® TPOBOAUTH HAOJFOACHUS, IJIAHUPOBATD U BBINOIHATD 3KCIIEPUMEHTH,
® BBIBUraTh FMIOTE3bI U CTPOUTH MOJIEIIH,

® [pUMEHSTHb TMOJIyYeHHblE 3HaHUS N0 (u3uKe [Js1 OOBSICHEHHsS Pa3HOOOPA3HBIX

(U3MYECKUX SIBJICHUN U CBOWCTB BEIIECTB,
® [IPAKTHUYECKH UCIIOJBb30BATh (DM3MUECKHUE 3HAHUS,
® OIICHUBATH JIOCTOBEPHOCTh €CTECTBEHHOHAYYHOH MH(OPMAIINH,
® UCrOJIb30BaTh MPUOOPETEHHbIE 3HAHUS W YMEHUsS Ui PEUISHHUsS MPAKTUYeCKUX 3aaad

MOBCETHEBHON KU3HU, oOecredyeHus O€30MacHOCTH COOCTBEHHOH KH3HU, PalMOHAJIBHOTO

MPUPOJIONIOIL30BAHMS U OXPaHbI OKPYKaroLlel cpenbl.

® OrmuceiBaTh M OOBSACHATH (PU3MUECKHE SIBJICHUSI H CBOICTBA TEJI: CBOMCTBA Ia30B, JKUIAKOCTEH
U TBEPABIX TEJ, 3JIEKTPOMATHUTHYK) HWHAYKLUIO, PACHPOCTPAHEHUE OSJIEKTPOMArHUTHBIX BOJIH,

BOJIHOBBIE CBOWCTBA CBETA; M3JIyUEHHE U MOTJIOIIEHHE CBeTa aTOMOM; (GoTodddexr;
® OTnuyaTh FUNOTE3bl OT HAYYHBIX TEOPHI],
L4 I[e.]'[aTb BbIBOABI HA OCHOBE SKCIICPUMEHTAJIBHBIX JAaHHBIX,

L4 MNPUBOAUTE MPUMEPHL, MOKA3BIBANOIIHUE, YTO: Ha6J'II-OI[eHI/I$I U SKCICPUMEHT SABJIAIOTCA
OCHOBOM JJIA BBIABUIKEHHA T'HITIOTE3 U TeOprI, MO3BOJIAKOT MPOBEPUTH UCTUHHOCTb TCOPECTUYICCKUX
BBIBOJIOB, (I)I/ISI/ILIGCKaﬂ TEOpUA Hac€T BO3MOXKHOCTDH OOBSICHSATh M3BECTHBIE SIBJICHUA npupoabnl u

Hay4HBIC (I)aKTbIJ NPpEACKAa3bIBATh €ILIC HE U3BCCTHBIC SABJICHUS,

® [pPUBOAUTHL NPUMEPHI MPAKTUYECKOTO HCIIONB30BAHMUA (PU3NYECKUX 3HAHUN: 3aKOHOB
MEXaHUKH, TEPMOAMHAMMKHA W  3JIEKTPOJUHAMUKH B  JHEPreTUKE, pa3IMYHbIX BUAOB
3JIEKTPOMATHUTHBIX U3JYYCHUH ISl Pa3BUTHS Palyo U TEIEKOMMYHHUKALUH, KBAHTOBOH (PH3UKH B

CO3/1aHUU SZIEPHON SHEPreTUKH, J1a3epOB;

L4 BOCIIPUHUMATL W Ha OCHOBC TIOJYUYCHHBIX 3HAHMH CaMOCTOSTEIBLHO OLCHUBATDH



uHpopMaLuio, copepskamyrocs B coodmennsix CMU, UHTepHeTe, Hay4YHO-TIOMYJISIPHBIX CTaThsIX.
® [IpuMeHSTb MONYYESHHbIC 3HAHUS [IJIs pelleHus] QU3NUECKUX 3a1a4,

® OmpenensiTh XxapakTep GU3MUECKOro nporecca o rpaduxy, Tabmuue, Gopmyre;
e UsmepsaTh psan GU3NYECKUX BEIMYUH, PEACTABISAA PE3yIbTaThl H3MEPEHUH C YUETOM HX
MOTPELIHOCTEN.

OO0wmuii o0beM y4eOHOH Harpy3ku MO AUCUUILIHHE coctapisieT 180 wacoB, Harpyska BO
B3aUMOJIEIICTBUH C IperoaBaTesieM coctasisieT 160 yacoB, caMmocTosiTenbHast padora 2 Jaca.

CopnepraHue JUCLUIUIMHBI BKJIIOUAET U3YUEHHUE CIEAYIOIUX TEeM:
Paszpen 1. Mexanuka
Tema 1.1. OcHOBHBIE IOHSATUS KUHEMAaTUKU. BUIbI NBUKEHUS
Tema 1.2. 3akOoHBI TUHAMUKH.
Tema 1.3. Cunbl B npupone (TpeHusi, rpaBUTALIIOHHBIE, YIIPYTOCTH)
Tema 1.4. Pemenue 3ana4 Ha ABUKEHHUE Teja MO NEUCTBUEM HECKOJBKUX CUJI
Tema 1.5. Mexanudeckasi pabota. MOIIHOCTb.
Tema 1.6. Kunernueckasi U noTeHIMadbHas SHEPIUs. 3aKOH COXPAHEHUsl DHEPTUHU
Tema 1.7. 3akOHBI COXpaHEHHS B MEXaHUKE (3aKOH COXPAHEHHUS UMITYJIbCA M SHEPTHH)
Paszpen 2. MoaexkyasipHasi pU3HKA ¥ TEPMOAUHAMHKA.
Tema 2.1. Ocnosnble nosnoxenuss MKT. OcnoBHoe ypaBHeHue MKT
Tema 2.2. Pemenue 3anau
Tema 2.3. Temnepatypa u ee usmepenue. UsMepeHue CKOpocTel MOJIEKYJ ras3a.
Tema 2.4. YpaBHeHHE COCTOSIHHAS UACATBHOIO rasa.
Tewma 2.5. BHyTpeHHsist HEPTHs U CIIOCOOBI ee m3MeHeHus1. [lepBbIil 3aKOH TePMOAMHAMUKH.
Tema 2.6. Pemenue 3anau
Pa3gen 3. OcHOBBI 2JIEKTPOAMHAMUKH
Tema 3.1. DnexTpudeckuii 3apsn. 3axoH KynoHa.
Tema 3.2. DnexTpudeckoe nose. HanpsskeHHOCTb 3J1€KTPUYECKOTO MO
Tema 3.3. Pemenue 3anau
Tema 3.4. [IpOBOOHUKN U IUAJIEKTPUKH B 3JIEKTPUUECKOM mosie. Padora 3/eKTpryuecKoro mods.
ITorenuuman, pasHocTe noteHuuanos. Hanpskenue
Tema 3.5. Pemenue 3anau
Pa3nen 4. 3ak0oHbI IOCTOSIHHOIO TOKA
Tema 4.1. Dnextpuueckuii Tok. Cuna Toka. 3akoH Oma.
Bunb! coenuHeHus NpOBOAHUKOB.
PaboTa 1 MOLITHOCTB MOCTOSTHHOTO TOKA.

Tema 4.2. DIC. 3axon OMa i TOTHOM LICTIH.

Tema 4.3. Pemenue 3anau

Paszpen S. MarauuTHOe noJsie TOKa

Tema 5.1. B3aumopeiictBue TokoB. MaruutHoe mnosie Toka. Uanykumss marautHoro mnosisa. Cua
Awmrnepa u cuna JlopeHua

Tema 5.2. SIBnenue snexTpoMarHuTHON UHAYKLIUU. DJIC MHAYKIUHU B IBHIKYIIUXCS IPOBOIHUKAX.
Tema 5.3. Buxpesoe anextpuueckoe noje. CaMOMHAYKLMSL. 3aKOH 3JEKTPOMarHUTHON UHAYKLUU
Pa3nen 6. Kosie6anus

Tema 6.1. Mexannueckue kojeOanus. Y paBHEHHE TAPMOHHUUECKUX KojIeOaHmH

Tewma 6.2. CBOOOAHBIC U BBIHYKIEHHBIE dJIEKTpUYecKre Koebanus B KoHType. Dopmyna Tomcona.
Tema 6.3. AkTUBHOE, HHAYKTUBHOE, €MKOCTHOE COIPOTUBJIEHHE B LIEMH IIEPEMEHHOIO TOKA.

Tema 6.4. UTHOyKIIMOHHBIN reHepaTop Toka. TpaHcdopmarop.

Pasznen 7. Boanbl

Tema 7.1. DIeKTpOMAarHUTHOE TOJE. DJIEKTPOMArHUTHBIE BOJHBI M HMX CBOWCTBa. M300pereHue
panuo.



Tema 7.2. PacnpoctpaneHue panuocsssu. Paguonokanus. Pazsurtue cpencTs CBA3U.

Paznen 8. Ontuxa. U3jyyeHue u cieKTphbl.

Tema 8.1 Pazsurue B3risa0B Ha mpupony csera. OTpakeHue U NpesoMJIeHHEe CBeTa.

Tewma 8.2. Jlucniepcust ceera. MuTepdepeHius crera.

Tema 8.3 Iudpakuus ceera. [ludpakunonnas pemerka. Bunbl nznydennii. crounuku cera.
Pa3znen 9. KBanToBas Ppusuxa.

Tema 9.1. OtkpriTue sBieHus porospdexra. 3akons! GpoTordpdexra

Tema 9.2. Ilpumenenue Gorosddekra. IHeprus, Macca, UMIYJIbC (GOTOHA.

Paszpen 10. ®us3uka aToMa M1 aTOMHOIO siipa

Tema 10.1. Crpoenne atoma. OmnbitT Pesepdopna. [loctynatet bopa. Coctas atToMHOTO sizipa,
U30TOIBL. S iepHble CUIIBL

Tema 10.2. IlonsaTue o siaepHbIX peakuusx. [Ipasuna cMeleHns, SHEPTUU CBSI3U ATOMHBIX s1EP.

Pa3zpen 11. CtpoeHne BceieHHOMH
Tema 11.1 DBomouust BceneHHoN. CTpoeHHE COTHEUHON CUCTEMBI
B pesynbrare ocBoenus yuebnoi nucuurinHbl 1171, 02 @usuka o0ydaromuiics JOJKEeH OBIaIeTh

npeaycMmotpeHHbIMH PI'OC yMeHusAMHU, 3HAHUAMH, KOTOpBIE POPMHPYIOT 00IIHEe U
npodeccuoHaNbHbIE KOMITETEHIIUH

Kon pe3yabrara PesyabTaT 00yuenus
00y4eHust
1 2
OK 1 Bribupate cnocoObl  pemeHuss  3agad  OpoQeCCHOHATBHON
ACATEIbHOCTH NPUMEHUTCIIBHO K PA3JIMYHBIM KOHTCKCTAM
OK 2 Hcnonb3oBaTe COBpPEMEHHBIE CpPEACTBAa IIOHMCKA, AaHaIU3a W

UHTEepHpeTanun HHGOpMAMU W HH(YOPMALMOHHBIE TEXHOJOTUU
JIUISL BBITTOJIHEHUS 337124 PO ecCHOHAIBHOMN IeSITETbHOCTH

OK3 [TnaaupoBaTh U peann3oBBIBaTH COOCTBEHHOE MPO(ECCHOHAIBHOE
" JIMYHOCTHOC PA3BUTHUEC, NPCANIPUHUMATCIBCKYHO ACATCIIbHOCTDL B
npoeCCUOHANTLHOM cdepe, UCTOIb30BaTh 3HAHUS MO (PHUHAHCOBOMA
I'paMOTHOCTH B PA3JIMYHBIX JKM3HCHHLIX CUTYAlHMAX

OK 4 O¢ddexTnBHO B3aUMONEHCTBOBaTH U PadOTaTh B KOJUIEKTHBE U
KOMaHJIe
OK 5 OcCywecTBiATh YCTHYK) M MHUCbMEHHYIO KOMMYHUKAILUIO Ha

rOCYAapCTBEHHOM si3blke Poccuiickoii (¢enepanmu C  y4eTom
0COOEHHOCTEH COLUAIBHOrO U KYJIBTYPHOTO KOHTEKCTA

OK 7 CopneiicTBOBaTH COXPaHEHUIO OKpPY>Karo1en cpensl,
pecypcocOepekeHUI0, MPUMEHSITh 3HAHUsI 00 N3MEHEHHH KJINMATa,
MIPUHLIUIIBI OepesKIMBOro MIPOU3BOJICTBA, 3¢ dpexkTuBHO
JEHCTBOBATH B UPE3BbIUANHBIX CUTYALIUIX

Texymmii KOHTPOJB MPOBOAUTCS B (POPME YCTHOTO OIMPOCAa U OLEHKHU MPABIJIBHOCTH BBITOTHEHUS
NPaKTUYECKUX U Ja0OPAaTOPHBIX pabOT, TECTUPOBAHUS.
DopMa NPOMEKYTOUHON aTTECTALUU — 3K3aMEH.



2. OBIIASI XAPAKTEPUCTHKA PABOUYEN TPOT'PAMMBI YYEEHOM
ANCHUTIVINHBI ITIA.02 PUIUKA

2.1. OOwmeobOpa3oBarenbHast aucuUIUIMHA «Pu3nka»  sBiIseTcs  00s3aTeNbHON  YacThIO
o0meo0pazoBaTeIbHOTO MHKIAa 00pa3oBareabHOM nporpamMmsl B cootsercteun ¢ GI'OC CIIO mo
cneunanbHocTH  15.02.17 MoHTaxK, TeXHMYeCKOe OOCIy>KHUBaHHME, SKCIUTyaTalWss W PEMOHT

MPOMBIIIIJIEHHOTO 000pyIoBaHUs (TI0 OTPACIISIM)

2.2, llenu u naHUpyeMble PE3yJIbTaTbl OCBOEHUS JUCLUTIIUHBI:

2.2.1 Henu u3ydyeHuss AUCLUIIIINHBIL
Conepxxanne mporpammbl o0meodpa3oBaTeNlbHON AUCUUILIMHBL DU3MKAa HAMPaBICHO HA

AOCTHUXKCHUEC CIICAYIOLINUX LeJei:

® (opmupoBaHHe y OOYYarOIINXCA YBEPEHHOCTH B LEHHOCTH OOpa30BaHUS, 3HAYUMOCTH
(bu3nUecKUX 3HAHUH I COBPEMEHHOTO KBaJTH(PHIIMPOBAHHOTO CIIELHAINCTA NIPU OCYLIECTBICHUN

ero npo¢eCCHOHATBHON AeSITEIbHOCTH,

® opnaneHue cnenuUUECKoW CHCTEMOH (HU3MYECKUX TNOHSATHH, TEPMHHOJIOTHEH U

CUMBOJIMKOW;
® OCBOEHHE OCHOBHBIX (PU3UYECKUX TEOPUI, 3aKOHOB, 3aKOHOMEPHOCTEHH,

® OBJaACHUE OCHOBHBIMH METOOAMU HAay4YHOroO INnO3HAHUA MNPUPOABI, HUCIIOJb3YEMbIMU B

¢dusnke (HabmOIEHNE, OMTUCAHNE, N3MEPEHNE, BBIIBIDKEHIE THUIIOTE3, TPOBEICHNE SKCIIEPHMEHTA);

® OBJIAACHUE YMEHUAMU O6pa6aTbIBaTb AAHHBIC JKCICPUMCHTA, OOBSICHATH MOJIYYCHHBIC
pPE3yabTaThl, YCTAHABJIUBATE 3aBUCHUMOCTU MEKIY (I)I/ISI/ILIGCKI/IMI/I BCIIMYUMHAMH B Ha6J'II-OI[aeMOM

SIBJIEHUH, J1€JIaTh BBIBOADL,
® (dopMHpOBaHKE YMEHHSI peliaTh (PU3NUECKHUEe 3a]]a49H PA3HbIX YPOBHEH CIIOKHOCTH,

® pa3BHUTHE NO3HABATENIbHBIX HHTEPECOB, HHTEIUIEKTYAJIbHBIX H TBOPYECKHX CITOCOOHOCTEH
B Mpolecce NMPUOOpETEeHUs] 3HAHUH C UCIONBb30BAHUEM PAa3IMYHBIX HCTOYHHKOB MH(OPMALMH U
COBPEMEHHBIX HMH(POPMAILMOHHBIX TEXHOJOTWH, yMeHuiH QopMmynupoBaTe U OOOCHOBBIBATH
COOCTBEHHYIO MO3HMLHI0 MO OTHOLICHHIO K (PU3MUECKON WH(pOpManuH, MOJNydaeMOH W3 pasHbIX

HUCTOYHUKOB,

® BOCIUTAHHE YyBCTBA FOPJIOCTH 32 POCCUHCKYIO (PH3HUECKYIO HAYKY.

Ocsoenue kypca [1]1 02«Pu3ukay npeanoaraet peueHue CIenyomnux 3a1a:

® npuoOpereHne 3HAHUN O (PyHAAMEHTATBHBIX (PU3MUECKUX 3aKOHAX, JISKAIIUX B OCHOBE
COBPEMEHHOW (U3NYECKOH KapTUHBI MHpA, MPHHLUIOB ACHCTBUS TEXHUYECKUX YCTPOWCTB U
MPOM3BOJCTBEHHBIX MPOLIECCOB, O HanOOIee BaKHBIX OTKPBITHUSAX B O0JACTH (PU3UKH, OKA3aBIINX

ONPEACIIAIIICE BIUAHUEC HA Pa3BUTHEC TCXHUKU U TEXHOJIOTHH,



® moHMMaHWE (PU3UYECKON  CYUIHOCTH  SIBJICHHWH, TPOSBISIIOLINXCS B paMKax

HpOHSBOI[CTBeHHOfI JCATCIIbBHOCTH,

® OCBOEHHE CrOCOOOB UCTIOIB30BAHUS (PU3MUECKUX 3HAHUHN JUIS PEIIeHUs] MPAKTUIECKUX U
npodecCHOHANBHBIX ~ 3a4a4, OOBSICHEHUS  sBJICHWH  NPUPOABL,  NPOM3BOIACTBEHHBIX U
TEXHOJIOTUYECKUX TPOLIECCOB, TNPUHIMIIOB MAECHCTBUS TEXHUYECKUX NPUOOPOB U YCTPOKCTB,

obecriedeHns1 OE30MaCHOCTH MPOU3BOCTBA M OXPAHBI PHUPOJIBL;

® QJopMmHupoBaHHE YMEHHMH peliaTbh y4eOHO-TpakTH4ecKue 3amaun  (PU3NIECKOTrO

CoZiep KaHus C YIETOM PO ECCHOHATBHON HANPaBIEHHOCTH,

® npuoOpeTeHne ONbITa MO3HAHMWA W CAMOIO3HAHUS, YMEHHH CTaBUTh 33a4d U peIlaTh

pobsieMBbl ¢ yuéToM MpodecCHOHANBHON HaPaBICHHOCTH,

® (QopmHupoBaHHE YMEHUH HCKaTh, aHAIM3UPOBaTh U 00pabaTeiBaTh (PHU3HUECKYIO

UHPOPMAIHIO C YIETOM MPO(HeCCHOHATLHOM HAMTPABICHHOCTH,

® [oAroTOBKAa OOYYaroIIUXCs K YCIEUTHOMY OCBOEHUIO JAWCLUIUIMH M MOJIYJIeH
npodecCHOHaIBHOTrO LUKJIA: (POPMUPOBAHUE Y HUX YMEHUN H OIbITA ACATEIbHOCTH, XapaKTEPHBIX
115 ipodeCcCril/ TOKHOCTEH Cy KaIuX WK CIEHATBbHOCTEH, OJy4aeMbIX B IPOdecCHOHATBHBIX

00pa3oBaTeNIbHBIX OpPraHU3aLMsX,

® [OAroToBKa K (OPMHUPOBAHMIO OOLIMX KOMMETEHUMH OyayIlero CrenuagucTa:
camMo00pa3oBaHMs, KOMMYHHKALWH, COTPYJHHYECTBA, MPUHSITHA pEIIEHUH CTAHAAPTHOH W
HECTAHOAPTHON  CUTyaUUWsiXx, MNPOSKTHPOBAHMs, MPOBeneHUs  (U3MYECKUX  H3MEPEHHH,
3¢ PEeKTUBHOrO 1 0E30MaCHOr0 HCIOAb30BAHMS PA3IHMYHBIX TEXHUYECKUX YCTPOUCTB, COOJIFOIEHHSI
NPaBUJI OXPaHbI TPyAA pU padoTe ¢ GpU3nUecKUMU mpudopamMu U 000pyIOBAHHEM.

OcoOeHHOCT (OPMHPOBAHMS COBOKYIHOCTH 3aa4 H3y4YeHHs (PUHUKH i CHCTEMbI
cpenHero mpo)eCCHOHABHOTO OOpa30BaHMS 3AKIOYAeTCsl B HEOOXOAMMOCTH peau3aluu
npo)eCCUOHANILHONM  HAMPABJICHHOCTH  peIlaeMbIX  3amad, yuéra ocobeHHocTel  cepsl
AeATENIbHOCTH OYyIYLIMX CIEHaIUCTOB.

® B pe3yabTaTe 0CBOEHHS TUCLHHUILIMHBI 00YYAKOLIHIICS T0KEH 3HATH:

® CMBICT TOHSATUH: (PU3MYECKOEe sIBJICHHE, TUIOTe3a, 3aKOH, TEOpHs, BEIIECTBO,
B3aUMOJIEHCTBHE, SJEKTPOMArHUTHOE TOJe, BOJIHA, (POTOH, aTOM, aTOMHOE SIAPO, HOHU3UPYIOLIHE

U3JIy4EHUs],

® cMmbic (PU3MYECKUX BEJMYUH. CKOPOCTb, YCKOPEHHE, Macca, CHJla, MMITyJbC, padora,
MEXaHUYEeCKasl YHEPTHUsi, BHYTPEHHsS YHEprus, abCONMIOTHASI TeMIepaTypa, CpeaHsss KHHETHIeCKast
SHEPrHsl HaCTUI] BEIIECTBA, KOJIMYECTBO TEIUIOTHI, 3JIEMEHTAPHBIN 3JIEKTPUUECKUN 3apsiz,

® cMmbicn (PUBHYECKUX 3aKOHOB KJIACCHUECKOH MEXaHUKH, BCEMHPHOTO TSTOTCHUS,
COXPaHEHUsI SHEPTUHU, UMITYJIbCA U 3JEKTPUUIECKOTO 3apsiia, TEPMOAMHAMUKH, 3JIEKTPOMArHUTHOM

uHAyKInH, porosddexra;



® BKJAN POCCHUICKUX M 3apyOeXHBIX YYEHBIX, OKA3aBUIMX HauOONblIee BIMSHUE Ha
pa3BuTHE (HU3HKY;

B pesynbpraTe 0CBOSHMS AUCUUIUINHBI O0YYarOIUNACS JOKEH YMETh:
® TPOBOAUTH HAOJFOACHUS, IJIAHUPOBATD U BBINOIHATD 3KCIIEPUMEHTH,
® BBIBUraTh FMIIOTE3bI U CTPOUTH MOJEIH,

® [pUMEHSTb TMOJyYeHHblE 3HaHUS N0 (uU3uKe 1 OOBSICHEHHS Pa3HOOOPA3HbIX
(U3MYECKUX SIBJICHUN U CBOWCTB BEIIECTB,

® TIPAKTUYECKU UCIOIB30BATh (PU3NUECKUE 3HAHMS,

® OLIEHNBATH JOCTOBEPHOCTh €CTECTBEHHOHAYYHOH HH(pOpManuy,

® JICTIONIb30BaTh MPUOOPETEHHBbIE 3HAHUS M YMEHMS ISl PELICHHWs NMPAKTHUECKUX 3a7ad
MOBCEAHEBHON JKM3HH, o0ecrnedeHuss 0e30MacHOCTH COOCTBEHHOW JKM3HH, PalMOHAJIBHOTO
NPUPOAOTIOIB30BAHUS U OXPaHbl OKPYKAIOIIEH CPerbl.

® OruceiBaTh M OOBSACHATH (PU3MUECKHE SIBICHUSI M CBOICTBA TEJl: CBOHCTBA Ia30B, JKUIAKOCTEH
U TBEPABIX TEJ, SJEKTPOMATHUTHYIO HWHAYKLHIO, PACIPOCTPAHEHHE BJIEKTPOMATHUTHBIX BOJIH,
BOJIHOBBIE CBOWCTBA CBETA; M3JIyUEHHE U MOTJIOIIEHHE CBeTa aToMOM; (GoTodddexr;

® (OTiMYaTh TUMOTE3bI OT HAYYHBIX TEOPUH;

® JlenaTh BBIBOABI HA OCHOBE HKCIIEPUMEHTAJIbHBIX TaHHBIX,

® TPUBOIUTH NPUMEPHI, IMOKA3BIBAKOLINE, YTO. HAONIONECHUS U 3KCIEPHUMEHT SIBIISIOTCS
OCHOBOH JUIl BBIABH)KEHUS TUIIOTE3 M TEOPUH, MTO3BOJISIIOT MPOBEPUTh UCTUHHOCTH TEOPETHUECKUX
BBIBOZIOB, (pU3MYECKash TEOPHsI JAeT BO3MOXKHOCTh OOBSCHSITh HM3BECTHBIC SIBJICHUS TPUPOABI U
Hay4Hble (DAKThI, MPECKA3bIBATh eIle HEe H3BECTHBIC SBJICHUS,

® TPUBOAUTHL NPUMEPHl MPAKTUYECKOTO HCIIONB30BAHHUA (PU3NYECKUX 3HAHUN: 3aKOHOB
MEXaHHKH, TEPMOAMHAMUKH M  SJEKTPOAMHAMUKHM B  OHEPreTHKe, pPAa3JIMYHBbIX  BHIOB
HNIEKTPOMATHUTHBIX M3JIyYeHUH Uil Pa3BUTHS PAglO U TEJCKOMMYHHKALWH, KBAHTOBOW (U3HKU B
CO3MIaHHH SAEPHON SHEPTreTHKH, JIa3ePOB,

® BOCIPUHUMATh M HA OCHOBE TIOJYYEHHBIX 3HAHHWHA CaMOCTOSTENBHO OLIEHUBATH

uHpopMaLuio, copepskamyrocs B coodmennsx CMU, UHTepHeTe, HaydHO-TIOMYJISPHBIX CTAThSIX.
® [IpuMeHSTH MONyYEeHHbIC 3HAHUS JIJIs pelleHus] PU3NUECKUX 3a1a4,

® OmpenensiTh XxapakTep GU3MUECKOro nporecca o rpaduxy, Tabmuue, Gopmyre;
o UsmepsaTh psan GU3NYECKUX BEIMYUH, IPEACTABIA PE3yIbTaThl H3MEPEHUH C YUETOM HX

MOTPELIHOCTEN.



2.2.2. [lnanupyembie pe3yJabTaTbl OCBOEHHS 00Ie00pa30BaTEebLHON AHCUHMIUINHBI B
coorBercTBUH ¢ PI'OC CIIO 1 Ha ocHoBe PI'OC COO
Ocoboe 3HaueHne aucuuIuIMHa nMeeT npH popmuposannu u pazsutuu OK u ITK

Kon pe3yabrara PesyabTaT 00yuenus
o0yueHust
1 2
OK 1 Bribupate  cnocoObl  pemeHuss  3amad  OpoQeCCHOHATBHON
JACATCJIbHOCTH IIPUMCHUTECIBHO K Ppa3JIMYHBIM KOHTCKCTaAM
OK 2 Hcnonb3oBaTe COBpPEMEHHBIE CpPEACTBAa IIOMCKA, AaHaIU3a W

UHTEepHpeTanuu HHpOpMAMU W HHYOPMAIIMOHHBIE TEXHOJOTHU
IUISL BBITTOJIHEHMS 337124 PO(eCCHOHANbHOM AESITETbHOCTH

OK3 ITnarupoBaTh U peamn30BBIBATH COOCTBEHHOE MPO(ECCHOHAIBHOE
" JIMYHOCTHOC PA3BUTHUEC, NPCANIPUHUMATCIBCKYHO ACATCIIbHOCTD B
npoeCCUOHANIBHOMN cepe, UCIOIb30BaTh 3HAHUS MO (PUHAHCOBOU
I'paMOTHOCTH B PA3JIMYHBIX JKM3HCHHLIX CUTYAaIlHMAX

OK 4 O¢ddexTnBHO B3aUMONEHCTBOBATH W PabOTaTh B KOJUIEKTHBE U
KOMaHJe
OK 5 OCywecTBIATh YCTHYK) M MHUCbMEHHYIO KOMMYHUKALUIO Ha

rOCYAapCTBEHHOM si3bike Poccuiickoii ¢enepanmu C  y4eTom
0CO0OEHHOCTEH COLMAIBHOIO U KYJIBTYPHOTO KOHTEKCTA

OK 7 CopneiicTBOBaTH COXPaHEHUIO OKpY>Karo1en cpensl,
pecypcocOepekeHUI0, MPUMEHSITh 3HAHUsSI 00 N3MEHEHHH KJINMATa,
MIPUHLIUIIBI OepesKIMBOro IIPOU3BO/ICTBA, 3¢ dexkTuBHO
JEHCTBOBATh B UPE3BbIYANHBIX CUTYALUSAX




Kog n HaumeHoBaHUe
hopmupyembix
KOMMeTeHLU WA
OKO01.BbibupaTb cnocobbl
pelweHns 3afay
npodeccnoHanbHoOl
neAaTenbHOCTH
NPUMEHUTENBHO K
pPa3NNYHbIM KOHTEKCTaM

MnaHupyemMble pe3ybTaTbl 0CBOEHUA AUCLUMINHDI

o6uwwne

B yacTv TpyAaoBOro BoCNUTaHUA:

- TOTOBHOCTb K TPyZy, 0CO3HaHWe LLeHHOCTU MacTepcTBa, TpyLontobue;
- TOTOBHOCTb K aKTUBHOI feTeIbHOCTU TEXHONOTUYECKON U
counanbHOW HanpaBMeHHOCTU, CNOCOBHOCTL MHULUNPOBATS,
NnAaHMpPoBaTb M CAMOCTOATENIbHO BbIMONHATbL TaKyl AeATEeNbHOCTb;

- UHTepec K pa3inyHbIM chepaM nNpohecCMoHanbHON LeATeNbHOCTH,
OBnafeHue yHUBepcanbHbIMUN YYe6HbIMU NO3HABaTeIbHbIMU
LeCcTBUAMMK:

a) 6a30Bble 1OrMYecKmMe gelicTBmnA:

- CaMOCTOATENbHO (hOPMY/MPOBaThL U aKTyann3mpoBaTb Npobaemy,
paccmatpuBaTb ee BCECTOPOHHE;

- yCTaHaBAMBATb CyL,eCTBEHHbI NPU3HAK WU OCHOBaHUA ANA
CpaBHEHUA, Knaccupmkaumm n 0606w eHns;

- ONpejensTb Lenu AesTeNbHOCTH, 3afaBaTbh NapaMmeTpbl ¥ KPUTEPUU UX
LOCTVKEHUS;

- BbIIBNATH 3aKOHOMEPHOCTU M NPOTMBOPEYNSA B paccCMaTpUBaeMblX
ABNEHURAX;

- BHOCUTb KOPPEKTUBbI B A€ATENbHOCTb, OLEHNBATb COOTBETCTBUE
pe3ynbTaToB Lensim, OLeHUBaTb PUCKU NOCNEACTBUI AeATENbHOCTH;

- pa3BMBaTb KpeaTWBHOE MbILUNIEHWNE NMPU PELIEHNN XN3HEHHbIX Npo6em
6) 6a30Bble NnccnegoBaTelbCKMeE feACTBUS:

- BNafieTb HaBblKaMu y4eBHO-MCCNe[0BaTENbCKOW M NPOEKTHOM
[eAaTenbHOCTU, HaBbIKaMyW pa3pelleHnsa npobnem;

- BbISIBNATH NPUUYNHHO-CNEACTBEHHbIE CBA3W U aKTyannM3nupoBaTb 3ajauy,
BbIABUraTb TMMOTE3Y €€ PELIEHNs, HAXO4NTb apryMeHTbl A5
[oKaszaTenbCTBa CBOUX YTBEPXAEHUI, 3a4aBaTh NapaMeTpbl U KpUTEpUHY
peleHuns;

- aHann3npoBaTb NONYYEHHble B XO4e pelleHns 3ajaun pe3ynbrarhl,
KPUTMYECKN OLEHUBATb UX LOCTOBEPHOCTb, MPOTHO3MPOBAaTb U3MEHEHUE
B HOBbIX YCNOBUAX;

-YyMeTb MEPEHOCUTH 3HAHWSA B MO3HABATE/IbHYO U NPaKTUYeCKYO
061acTN XXU3HEAEeATENbHOCTH;

- YyMeTb UHTErpMpoBaTh 3HAHWA U3 pa3HbIX NpeAMEeTHbIX 061acTeil;

- BbIIBUTaTb HOBbIE MAeun, npegnaraTb OPUrMHaNbHble NOAX0AbI Y
peweHuns;

- CNOCOBHOCTb UX MCMONb30BaHUS B NO3HABATENbHOW U COLMANbHOM
npakTuke

OvicumnnunHapHble

- C(hOPMMPOBAHHOCTb NPeACTaBNEHWUIA 0 PONN N MecTe DU3NKKN ”
acTPOHOMWMN B COBPEMEHHO Hay4YHON KapTUHe Mupa, o
cuctemoobpasytoleii ponnm GU3NKN B pa3BUTUMN eCTECTBEHHbIX HayK,
TEXHUKN U COBPEMEHHbIX TEXHONOTMUI, 0 BKNaae POCCUINCKNX 1
3apy6eXHbIX YUEHbIX-(M3NKOB B Pa3BUTUE HAYKU; MOHUMaHNE (HU3NYECKO
CYWHOCTN HabNtogaeMblX SBNEHUIE MUKpPOMUpPA, MaKpOMMUpa N Merammpa;
NOHMMaHMe PONN aCTPOHOMUMN B NPAKTUYECKON AeATeNbHOCTU YenoBeKa 1
fanbHelleM HayYHO-TEXHUYECKOM pa3BUTUUK, PONN QPU3NKK B
hopMuMpoBaHUM Kpyrosopa n QYHKLMOHANLHON FrPpaMOTHOCTU Yenl0BeKa 4N
peleHmna NpakTUYeCcKnNX 3agau;

- BNajeTb 0CHOBOMONAralo W MMM (U3NYECKUMMN NOHATUSMUN 1 BENNYUHAMN,
XapakTepusyrwwmummu gusnyeckme npoueccol (CBS3aHHbIMU C MEXAHUUYECKUM
[JBWXXeHNEeM, B3aUMOeiNCTBUEM TeN, MEXAHNYECKUMU KONe6aHUAMMN 1
BO/THAMM; aTOMHO-MONIEKYNSAPHbIM CTPOEHWEM Bell,ecTBa, TENN0BbIMYU
npoueccaMmu; 31eKTPUYECKUM U MAarHUTHLIM MOAAMMW, 3NEKTPUYECKUM
TOKOM, 31€KTPOMArHUTHbIMU KONeGaHUSMMN N BONHAMW; ONTUYECKUMU
SABNEHUAMMU; KBAHTOBbIMMW ABNEHUSMU, CTPOEHNEM aTOMa M aTOMHOTO afpa,
pPagMoakTUBHOCTbLIO); BNafeTb OCHOBOMOMAralo W MMMN aCTPOHOMUYECKUMM
NOHATMAMM, NO3BONAOLMMWN XapakTepn3oBaTb NPOLLECCHI, Nponcxoasiue
Ha 3Be3fax, B 3Be€3JHbIX CUCTEMAX, B MeXTranaKTU4eCcKOn cpefe; ABMXKeEHUE
HeGeCHbIX Te/, 3BONOLNI0 3Be3f 1 BceneHHOI;

- BNafeTb 3aKOHOMEPHOCTAMM, 3aKOHAMW 1 TEOPUAMU (3aKOH BCEMUPHOTO
TaroteHus, |, Il n Il 3akoHbl HbIOTOHA, 3aKOH COXPaHEHNS MeXaHUYeCKO
HEpPrun, 3aKOH COXpaHeHUs UMNYybca, MPUHLUM Cynepno3nuyuun cun,
NPUHLMWMN PaBHONPaBHOCTW NHEPLMaNbHbIX CUCTEM OTCUETa; MONEKYNAPHO-
KUHETUYECKY TEOpPUI0 CTPOEHUS BeLLecTBa, ra3oBble 3aKOHbI, MePBbIiA
3aKOH TEPMOAMHAMUKN; 3aKOH COXPaHEHUS 3NeKTPUUYECKOro 3apsaja, 3aKoH
KynoHa, 3akoH OMa Ans yyacTka uenu, 3akoH Oma Anst NONHOMA
3NeKTPUYeCKO Lenu, 3akKoH [Xoyns - JleHUa, 3aKOH 3N1eKTPOMarHMTHOWM
WHAYKLUWUW, 3aKOH COXPaHEHUS 3HEPTUMN, 3aKOH NPSMONUHERHOTO
pacnpocTpaHeHUs CBeTa, 3aKOH OTPaXKeHWs CBeTa, 3aKOH NMpPenoMaeHuns
CBeTa; 3aKOH COXPaHEeHUs 3Heprun, 3aKOH COXPaHEHMS UMMYNbCa, 3aKOH
COXPaHeHNs 3NeKTPUYECKOTO 3apsaa, 3aKOH COXPaHEHMS MaccoBOro yucna,
noctynaTbl bopa, 3aKOH pagMoakTUBHOIO pacnafa); yBepeHHoe
MCNonb3oBaHMe 3aKOHOB 1 3aKOHOMEPHOCTEW Npu aHanm3e GUanYecKnx
SABNEHWUIA 1 NPOLLECCOB;

- chopMMpPOBaTbL YMEHUS pellaTb pacyeTHbIe 3aa4u ¢ SBHO 3afaHHONA



OKO02. Mcnonb3oBaTtb
COBpEMEeHHbIe cpefcTBa
noucka, aHanusa u
MHTepnpeTaLmu
NH(opMaLnmn un
NH(OPMaLNOHHbIE
TEXHONOrUn ans
BbIMONHEHUSA 3aja4
npodeccnoHanbHoOl
feaTenbHOCTH

OKO03. NnaHunpoBaTb u
peanns3oBbIBaThb
cob6CTBEHHOE
npocteccuoHanbHoe n
NWYHOCTHOE pasBuUTuUe,

B 061acTu LEHHOCTU HAYYHOT0 NO3HAHUA:
-chopMUpoBaHHOE™ MUPOBO33PEHMS, COOTBETCTBYHOLLETO
COBPEMEHHOMY YPOBHI Pa3BUTUA HayKu U 06LLECTBEHHOW NPaKTUKH,
OCHOBAHHOTO Ha Ananore KynbTyp, CMOCO6GCTBYHOLLEF0 OCO3HAHUIO
CBOEro MecTa B MOAMKYNbTYPHOM MUpE;

- COBEpPLUEHCTBOBAHME A3bIKOBOW U UNTATENbCKOW KYNbTYpbl Kak
cpeAcTBa B3aMMOAECTBUS MEXAY NHOAbMMW U MO3HAHUS MUPa;

- 0CO3HAaHMWe LLeHHOCTU HAY4YHON feATeNbHOCTN, TOTOBHOCTb
OCYLLEeCTBNATH NPOEKTHYIO U UCCNEA0BATENbCKYO AeATEbHOCTb
WHAVBUAYANbLHO U B Tpynne;

OBnajeHune yHuBepcanbHbIMM YYe6HbIMU NO3HABATENIbHbIMU
LencTBMAMK:

B) paboTa c MHopMaLymnen:

- Bnagetb HaBblKaMW NoyyeHUA MHd)OpMauMM N3 UCTOYHUKOB pPasHbIX

TUNoB, CaMOCTOATE/NIbHO OCYLW,ECTBNIATL NOUCK, aHaNu3,

cucTeMaTm3auunio 1 WHTepnpeTalunio MHQOPMaLUKU Pa3NUYHbIX BUAOB U

thopMm npeacTaBneHus;

- co34aBaTh TEKCTbl B Pa3NIMUYHbIX (hopMaTax Cc yueTOM HasHauyeHuns
WHGOpMaLUn U LeneBon ayauTopun, Bolbrnpas onTuManbHy Gopmy
npeAcTaBNeHUs 1 BU3yanm3aumum;

- OLeHUBAaTb LOCTOBEPHOCTb, NETMTUMHOCTb UHGOPMaL UK, ee
COOTBETCTBME MPABOBbIM Y MOPaNbHO-3TUYECKUM HOpPMaM;

- UCNONb30BaTh CPEACTBA MHPOPMALMOHHBIX U KOMMYHUKaLLMOHHbIX
TEXHOMOTU B peLeHUN KOTHUTUBHbIX, KOMMYHUKATUBHbIX U1
OpraHu3alLnoHHbIX 3afjay ¢ cobnogeHneM TpeboBaHU 3ProHOMUKH,
TEeXHUKN 6e30NacHOCTU, TUTUEHbI, pecypcocbepeXXeHns, NpaBoBbIX U
3TMYECKUX HOPM, HOPM MH(OPMaLNOHHOWK 6e3onacHoCTH;

- BNlafieTb HaBblKaMMW pacno3HaBaHMs U 3aWUTbl MHGOPMaL MK,
WH(OPMaLMOHHOM 6€30MacHOCTM NTNYHOCTY

B 061acTu JYXOBHO-HPABCTBEHHOTO BOCNUTAHUA:

-- C)OPMMPOBAHHOCTb HPABCTBEHHOTO CO3HAHMWSA, 3TUUYECKOTO
noBefeHus;

- CNOCOBHOCTb OLEHMBATL CUTYALMIO N MPUHUMATb OCO3HAHHbIE
pelweHns, OPUEHTUPYSACL HA MOPa/ibHO-HPABCTBEHHbIE HOPMbI U

(hn3nyeckKoil Mogenblo, MCNONb3Ys HU3NYECKME 3aKOHbI U MPUHLUNbI; Ha
OCHOBE aHanu3a ycnoBus 3afayun Bbl6MpaTb HU3NYECKYHO MOJENb, BbIAENATh
(h3nyecKne BeNUUYUHbI N POpMybl, HEOBXOAMMbIe ANA €8 pelleHus,
NpOBOAMUTbL PacCUeThbl N OLEHMBATb PeaNibHOCTb MOJIYYEHHOTO 3HaYeHUSs
(hM3NYecKOl BENNUYNHBI; pellaTh KaueCTBEHHbIe 3aaun, BbICTpanBas
NOTUYECKN HEMPOTMBOPEUNBYHO LLEMOYKY pacCyXeHUin ¢ onopoii Ha
N3YyUYEeHHbIe 3aKOHbI, 3aKOHOMEPHOCTU U U3NUYECKUNe ABNEHUSA
-ChOPMUPOBATb YMEHWSA YUNTbIBATb TPaHULLbl MPUMEHEHUSA U3YUYEHHbIX
(hun3nyecknx Modeneii: matepnanbHas ToUKa, UHepLUManbHas cuctTeMma
oTcyeTa, NAeanbHbI ras; Mogeny CTPOEHUS ra3oB, XXUAKOCTEN N TBEPAbIX
TeN, TOYEeUHbI 3NeKTPUYeCKUNii 3apsg, sgepHas MoeNb aToMa, HYK/OHHas
MOZeNb aTOMHOTO fijpa Npu pelleHUn hU3NYecKnX 3ajauy;

- chopMmpoBaTb COGCTBEHHYI NO3MLMI0O NO OTHOWEHUIO K (hM3NYeCKOl
UH(opMaLunm, nonyyaemoli 3 pasHbiX UCTOYHUKOB, YMeTb UCNOMb30BATh
LMGpOBble TEXHONOTUM ANA NOUCKA, CTPYKTYPUPOBAHUSA, MHTepnpeTaLuu n
npeAcTaBfeHUs yue6HON N HAYYHO-NONYNAPHOW UHGOpMaLMK; pa3BuTb
YMeHNA KPUTUYECKOTO aHanmn3a nonyvyaemoin nHopmMaLmm

- Bnagetb OCHOBHbIMN MeTOAaMW HAYYHOIO NMNO3HaHWA, NCNONb3YEMbIMU B
(1)VI3VIKGZ npoBoANTL NpAMbIE N KOCBEHHbIE N3MEPEHNA (bVISVILIECKVIX
BENNYUH, Bbl6|/|paﬂ onTUManbHbI cnocob N3MepeHna n ncnonbsysa
N3BECTHbIE MEeTOAbl OLEHKN Nnorpetu HoCTeW msmepeHMﬁ, npoBOANTb
nccneposaHue 3aBNCMMOCTEN (DI/I3VI'-IECKVIX BEIMYNH C UCNOJIb30OBaHNEM



npeAnpUHMMaTeNbCKY 0
[eATenbHOCTb B
npogeccnoHanbHoM cepe,
1Mcnonb3oBaTb 3HaHUS NO
(hMHAHCOBOW rPaMOTHOCTU B
Pa3NNUYHbIX XXU3HEHHbIX
cUTyauusx.

OKO04. 3dheKkTnBHO
B3aMMO/elicTBOBaTbL U
pa6oTaTb B KONNEKTUBE U
KOMaHfe

LEeHHOCTH;
- 0CO3HaHWe NMYHOIOo BK/Jaja B MOCTPOEHME YCTONUYMBOTO ByayLLero;

- OTBETCTBEHHOE OTHOLWEHWE K CBOUM poanTensm n (unun) a4pyrum
4yfeHam CeMbW, CO34aHUID CEMbW Ha OCHOBE OCO3HAHHOIO NPUHATUSA
LLeHHOCTe ceMeiHOM XXN3HN B COOTBETCTBUM C TPAAULUAMMN HAPOLOB
Poccuun;

OBnajeHne yHMBepcanbHbIMU PETYNATUBHLIMUW AEACTBUAMMN:

a) camoopraHusaumns:

- CaMOCTOATE/IbHO OCYLLECTBNATbL MO3HABaTE/IbHYI0 LeATENbHOCTb,
BbIABNATL MPO6GAEMbI, CTaBUTb U POPMYNMpPOBATL COOCTBEHHbIE 3aaun B
06pa3oBaTeNibHOM AeATENbHOCTU U XU3HEHHBIX CUTYyaLUAX;

- CAMOCTOATENIbHO COCTaBNATb MaH peweHNs Npo6aemMbl C yUETOM
MME L MXCA pecypcoB, CO6CTBEHHbIX BOSMOXHOCTEW U NpeanoYUTeHWI;
- flaBaTb OLEHKY HOBbIM CUTYaLUAM;

cnoco6cTBOBaTh (POPMUPOBAHUIO M MPOSABAEHUIO WMPOKON 3pyanLMN B
pa3HblX 06NacTAX 3HAHWA, NOCTOAHHO NOBbIWAaTb CBOM
o6pa3oBaTeNbHbI U KYNbTYPHbI YPOBEHb;

6) CAMOKOHTPONb:

MCMNONb30BaTh NPUEMbI pedhieKCUn ANA OLEHKU CUTyaumum, Bolbopa
BEPHOrO peLeHns;

- YMeTb OLeHUBATb PUCKWN U CBOEBPEMEHHO MPUHUMATb PELEHNSA N0 UX
CHUXEHWUIO;

B) 3MOLMOHANbHbLIA MHTENNEKT, NpeAnonarat Wwuni
ChOPMUPOBAHHOCTD:

BHYTPEHHe MOTUBALMW, BKAKOYALO LW el CTPEMIEHNE K LOCTUXKEHUIO
Luenu n ycnexy, onTUMU3M, UHALNATUBHOCTb, YMEHUE LeiiCTBOBATb,
MCX0AA U3 CBOUX BO3MOXHOCTEN;

- aMnaTuu, BKAK YaloLWen cnocobHOCTb MOHUMMATb 3IMOLMOHANbHOE
COCTOAAHME APYTUX, YYUTbIBATb €70 MPU OCYLLECTBAEHUN
KOMMYHUMKaLNKN, CNOCOBHOCTb K COYYBCTBUIO U COMEPEXMNBAHUIO;

- cOLManbHbIX HABbIKOB, BK/IIOYAK W MUX CNOCOBHOCTb BbICTPanBaTb
OTHOLIEHNA C APYTUMMN N0AbMU, 3a60TUTLCA, MPOABAATL MHTEPEC U
paspewatb KOHMANKTbI

- TOTOBHOCTb K CAaM0OpPa3BUTUIO, CAMOCTOATENbHOCTHU U
camoonpejeneHuto;

-0BNajleHne HaBblKaMy y4yebHO-nccne[0BaTeNlbCKOM, NPOEKTHOMN 1
counanbHOM feATeNbHOCTH;

OBnajeHune yHuBepcanbHbIMY KOMMYHUKATUBHbIMUW AeACTBUAMMN:
6) coBMecTHas AeATeNbHOCTb:

- MOHWMaTb M UCNONb30BAaTb NPENMYLLECTBA KOMaHAHOW U
WHANBUAYANbHON paboThl;

NPAMbIX N3MEpPeHNit, 06bACHATL NONYUYEHHbIE PE3YNbTaThl, UCMOMb3YS
(hM3nyeckne TeOPUM, 3aKOHbI 1 MOHATUSA, U AeNaTb BbIBOAbI; CO6OAATD
npasuna 6e30NacHOro Tpyaa nNpv nNpoBeAeHUN NCCNea0BaHNii B pamMmKax
yuebHOro aKcnepumeHTa 1 y4e6HO-UCCNef0BaTeNbCKO 1eATeNbHOCTY C
MCMNonb3oBaHUeM LNDPOBLIX U3MEPUTENbHBIX YCTPONCTB M N1a6OPaTOPHOrO
060pyA0BaHNA; CPOPMUPOBAHHOCTL NPEACTABAEHMNIE 0 MeTOAaX NONYYeHUs
HayUHbIX aCTPOHOMMYECKUX 3HAHWI

- 0BNafieTb yMeHUsiMu paboTaTb B rpynmne ¢ BbIMONHEHUEM Pa3NNYHbIX
couuanbHbIX poneid, NNaHMpoBaTb PaboTy rpynnbl, paLnuoHanbHO
pacnpefensite LeATeNbHOCTb B HECTAHAAPTHbLIX CUTyaLUaX, afeKBaTHO
OlleHMBATb BKNaf KaXAoro N3 y4acTHUKOB Fpynnbl B peLleHune
paccmaTtpuBaeMoit npo6nembl



OK 05. OcyuwecTBnaThb
YCTHYIO ¥ MUCbMEHHYO
KOMMYHMKaLMNO Ha
rocyfapcTBEHHOM A3blKe
Poccuiickoii depepaynm ¢
y4yeTom ocobeHHOCTel
couunanbHoOro un
KYNbTYPHOTO KOHTEKCTaA

OK 07. CopeiicTBoBaTb
COXPaHEeHW0 OKpyXatol e
cpensl,
pecypcocbepexeHuto,
NPUMEHATbL 3HAHUA 06

- MPUHUMATb LLeIM COBMECTHOW AeATeNbHOCTU, OPraHW30BbIBATH U
KOOPAMHUPOBATbL AeACTBMA NO e AOCTUXEHUID: COCTaBNATb NAaH
nelicTBuiA, pacnpefensiTb pOAM C y4eTOM MHEHW y4aCTHUKOB
06cyXxaaTb pe3ynbTaTbl COBMECTHOMN paboThl;

- KOOPAMHUPOBATbL U BbINOHATL paboTy B YCNOBUSAX peasibHOro,
BUPTYanbHOro U KOMGMHUPOBAHHOTO B3aMMOAECTBUS;

- OCYLLECTBNATL MO3MTUBHOE CTPaTErMyeckoe NOBEEHNE B Pa3IMUHbIX
CUTyaLmsax, NposBAATL TBOPUYECTBO U BOOGpaXKeHUe, 6bITh
UHNLNATUBHbBIM

OBnajjeHne yHUBepcalbHbIMUN PETYNATUBHbLIMU AeACTBUAMMK:

r) NpuHATUE ceba N Apyrnx N aen:

- MPUHUMATb MOTUBbI U apryMeHTbl APYTUX NHOAel Npyu aHanuse
pe3ynbTaToB AeATeNbHOCTH;

- MpuM3HaBaTb CBOe NpaBO U NpPaBO APYrMUX NOLeNA Ha OWMNGKN;

- pa3BMBaTb CNOCOGHOCTb MOHMMATb MUP C MO3ULUKM APYTOrO
yenoBeka

B 061acTn 3CTeTUYECKOT0 BOCMMUTAHUSA:

- 3CTeTUYeCcKOoe OTHOLWEHMWE K MUPY, BKOYasa 3CTeTUKY ObiTa, HAy4YHOTo
1 TEXHUYECKOro TBOPYECTBA, CNOPTA, TPYAa M 06 eCTBEHHbIX
OTHOLWEHWN;

- CNOCOBHOCTb BOCMPUHUMATL Pa3NIMyHble BUAbI UCKYCCTBA, TpPagULUmM 1
TBOPYECTBO CBOErO M APYrMX HapoAoB, Ol YL aTb 3MOLNOHANIbHOE
BO3/eliCTBME UCKYCCTBA,;

- y6eXAeHHOCTb B 3HAYMMOCTU ANS TIMYHOCTM 1 061 ecTBa
0TeYeCTBEHHOr0 U MMPOBOTO UCKYCCTBA, 3STHUUYECKUX KYNbTYPHbIX
Tpaguuuii 1 HapoAHOro TBOPYECTBA;

- TOTOBHOCTb K CAMOBbIPAXeHMW0 B pa3HbIX BUAAaX UCKYCCTBA,
CTPEMEHNE NPOSBNATL KauecTBa TBOPYECKOW NNYHOCTU;

OBnajeHue yHMBepcalbHbIMW KOMMYHUKATUBHbLIMUW AE/ACTBUAMMK:
a) obuweHue:

- OCYLLeCTBNATL KOMMYHUKALLMM BO BCEX CHepax XU3HU;

- pacno3HaBaTb HeBepbanbHble CpeACcTBa 06 EHMA, NOHUMATb 3HauYeHue
coumManbHbIX 3HAKOB, pacno3HaBaTb NPeANOCHITKN KOHDAUKTHbLIX
CUTyauuil n cMArvyaTb KOHQNNKTbI;

- pa3BepHYTO M NOTUYHO U3NaraTb CBO TOUYKY 3PEHUSA C
MCNoNb30BaHMEM 13bIKOBbIX CPEACTB

B 061acTM 3KONOTMYECKOT0 BOCNUTAHUSA:

-chopMUpOBaHHOE” 3KOMOTMYECKON KyNbTypbl, MOHUMaHUe BAUAHUSA
COLManbHO-3KOHOMUYECKNX NPOLLECCOB HA COCTOSIHE NPUPOAHON 1
counanbHOW cpefibl, 0CO3HaHWe rNo6anbHOro XxapakTepa 3KOI0rMYeckKmx
npob6nem;

- c(hopMMpoBaTb YMEHUs pacno3HaBaTb (M3nyeckue aBneHuns (npoueccol) u

06BACHATbL UX HA OCHOBE M3YUYEeHHbIX 3aKOHOB: PaBHOMEpPHOE 1
paBHOYCKOpeHHOe NpAMONUHEHOe ABUXeHWe, CBO6OAHOE NadeHue Ten,

ABUXXEHWNE N0 OKPYXHOCTKU, nHepunsa, BSaI/IMO,quICTBVIe Ten, konebatenbHoe

ABUXEHNE, Pe30HAHC, BOMTHOBOE ABUXEHME; Anddy3ns, 6poyHoBCKoe
ABUXEHUE, CTPOeHMe XUAKOCTe N TBepAbIX Ten, M3MeHeHUe o6bema Ten
npu HarpeBaHumn (0XnaxaeHuu), TenaoBoe paBHoOBecHe, ncnapeHue,

KOHAeHcauua, nnaBneHne, Kpuctannmiayna, KuneHne, BNaXXHOCTb BO3ayXa,

CBfA3b CPefHEN KWHETMYECKOW IHepTumn TeNI0BOro ABUXEHWUS MOEKYN C
aGCcoNtoTHO TeMnepaTypoii, NOBbIWeHNE fAaBNEHWs rasa Nnpu ero
HarpeBaHWM B 3aKPbLITOM COCYAe, CBA3b MeXAy nmapameTpamMu COCTOAHUA
rasa B M3onpoueccax; afekTpusauus Ten, B3auMoaeiicTene 3apsagos,
HarpeBaHue NPOBOAHMKA C TOKOM, B3aUMO/ENCTBME MArHUTOB,

IN1eKTPOMarHnTHaa MHAyKuuA, ,U.eVICTBVIe MarHMTHOro nond Ha NPpoOBOAHUK C

TOKOM W ABWMXYLLUIACA 3apaf, 3N1eKTPOMarHUTHbie KofiebaHUs 1 BOJHbI,
nNpsIMONMHeHOe pacnpocTpaHeHe CBeTa, OTPaXeHUe, MPenomeHue,
UHTepthepeHUMns, AndpakLma u nonspusaumns ceeta, AUcCnepcus ceeTa;
(hOTO3NEeKTpUYECKUA 3 PheKT, CBETOBOE faBNeHNe, BOSHUKHOBEHWE
NNHeYaToro cnekTpa atomMa Bo40poaa, eCTeCTBEHHAA U UCKYCCTBEHHAs
pPafgnoaKTUBHOCTb

- chopMMpOBaTh YMEHNA NPUMEHATb NMONMYUYEHHbIE 3HAHWUA AN 06bACHEHUS
yCcnoBuii npoTekaHns U3NYecKUX ABNEHUI B Npupose U AN NPUHATUSA
NpaKkTUYeCKUX pelleHnit B NOBCEJHEBHOW XMN3HN AN o6ecneyeHus
6es3onacHOCTU Npu obpaw,eHnmn ¢ 6bITOBBIMU NPUGOPAMU N TEXHUYECKUMU
YyCTpPOCTBAMU, COXPAHEHWSA 340POBbA U COGNIOJEHUS HOPM



M3MEHEHUU KNnMara,
NpUHLKNLI 6EPeXMBOro
npon3BoAcTBa, 3W(HeKTUBHO
felicTBOBaTH B
ype3BblYaHbIX CUTYyaLNaX

- NNlaHNpOBaHMe N OCYLLLeCTBAEHWe AeNCTBUI B OKpYXaloll e cpefe Ha
OCHOBE 3HAHMA Lieneit yCTOWUYMBOro pa3BMTUS Ye0BEYECTBa;

aKTUBHOE HENpUATKE AeiiCTBUIA, MPUHOCALWMX BPes OKpYXKato e
cpege;

- yMeHue NporHo3nupoBaTh HE6NAronpPUATHLIE IKONOTNYeCKUue
nocneacTsns NnpeanpuHUMaeMblX AeiicTBUIA, NpeaoTBpalLaTh UX;

- pacwupeHmne onbiTa AeATeNbHOCTM 3KONOTMYECKO HanpaBneHHOCTH;
- 0BfliafieHNe HaBbIKAMMW yye6HO-UCCNe0BaTeIbCKO, MPOEKTHOM 1
colManbHOM fesTeNbHOCTM

3KO/IOrMYeCcKOro NoBefeHUs B OKPYXatleil cpefle; MOHUMaHWe
HEO6X0AMMOCTY NPUMEHEHUSA LOCTUXEHWNI DU3NKWN N TEXHONOTUIA And
paLMoHanbLHOro NMPUPOAON0Nb30BaHUSA



3. CTPYKTYPA U COJAEP)KAHUE YYEBHOU JUCIUILIAHBI

3.1. O6bem yueOHOI JMCHHUNJIMHBI H BUABI Y4eOHOIl padoThI

Bun yueOHoii padoThI

Obvem wacoe

O6bem 00pa3oBaTebHOI NPOrpaMMbl AHCHUTIHHBI 180
1. 0CHOBHOE COAepKAHHE
B Tom uncie
Teopernueckoe oOyueHme 50
[IpakTudyeckn pabOTHI 24
JlabopaTopHbie pabOThI 14
2. npo(hecCHOHATBHO - OPHEHTHPOBAHHOE COAEPKRAHME
B Tom uncie
Teopernueckoe oOyueHme 40
IIpaxTryueckn padboThl 12
JlabopaTopHble paboThI 20
CamocTosiTenpbHast paboTta 00y4aromerocs 2
IIpomesicymounas ammecmanyiisi 8 popme K3amend 16




3.2. TemaTH4ueckuii IiaH u coaep:xkanue yueoHnoii nucuumiuasl [1/1.02 ®usuka

HanmenoBanue pasjaeioB u TeM Copep:xanne yueGHOTr0 MaTepHasa, 1a00paTopHbie padoThI M MPAKTHYECKHE 3aHSTHA, O6nem vacon Kox
CAMOCTOSITETLHASI PA0OTa 00y IAIOIIIXCST pe3yabTara
o0yyueHnst
1 2 3
Pasnen 1. Mexanuka 20 OK 1-5
OcHOBHOE COAEPKAHTE OK 07
Tema 1.1. OCHOBHBIC IOHATHA Coaep:xanne y9e0HOT0 MaTepuaiIa 2
KUHEMATHKHU. BUIbI IBKEHUS 1 | Mexannueckoe asmwkeHHe. CucreMa orcueta. MarepuanpbHas Touka. [lepememenne. Tpaekropus
ABokeHUA. IIpAMONHMHEIHOE PABHOMEPHOE M PABHOYCKOPEHHOE ABIOKCHHE. (DYHKIMH JBIDKCHUA,
ckopocTH u yckopeHwms. I padukn nBmkeHns u ckopoctd. Pemenue 3aqay.
Tema 1.2. 3akOHBI TUHAMHUKH. Coaep:xanne y9e0HOT0 MaTepuaia 2
1 | MHepumnansHas W HEHHEPUMAIbHASL CUCTEMBI oTCueTa. UHepusa. MHepTHOCTH. PaBHOACHCTBYOMAS.
BzanMoaeHcTBHE TENL
Tema 1.3. Cusl B mpupoae (TPCHUS, Coaep:xxanne y9e0HOTr0 MaTepuaia 2
TPaBHTALMOHHBIE, YIIPYTOCTH) 1 | Cunma. Equaumetr m3Mepennda. [lepseiii 3akoH HeroroHa. Bropoi sakon Herotona. TpeTmit 3akoH
Herorona. Pemenue 3amay. [lpuumHbl BOSHMKHOBEHMS. TO4Yka NPWIOKEHUSA. HampaBiacHHE CHIIBL
®opmyibl. Eauannsl nzmepenusd. Ousnueckuii cMbIc. [IpuMeHeHue. PemeHue 3aaa4.
IIpakTHveckn OPHEHTHPOBAHHOE COJACP KAHNE
Tewma 1.4. Pemenue 3a7a4 Ha IBH>KCHHC Coaep:xxanne y9e0HOTr0 MaTepuaia 2
Tela Mo ACHCTBHEM HECKOJIBKUX CHIT 1 | 3axonsl HetotoHa. CHitel TpeHHA, yIpyrocTu. PemeHne 3aaad9.
OcHoBHOE coep:RaHne
Tema 1.5. Mexanmaeckas padora. Coaep:xxanne y9e0HOTr0 MaTepuaia 2
MOIHOCTS. 1 | Mexanmueckas padora. Ee ¢msmdaeckuii cmbict. Teopema 0 KHHETHICCKOH »HEprum. KuHeTmueckas
sHeprus. PaboTa CHIIBI TSXKSCTH.
IIpakTHYecKn OPHEHTHPOBAHHOE COACPIKRAHNE
Tema 1.6. Kunetudaeckas u Coaep:kanne yu1e0HOr0o MaTepnajia 2
MOTCHIMAIBHAS JHEPTHSA. 3AKOH 1 | IloTeHmmanbpHass 3HEPTHS TEla, MOJHATOTO HAa BBICOTY HAA 3emici. Pabora cuimbl ympyroctw.
COXpaHEHUS YHEPTHA [NorenumanpHast 3Heprums ympyro aeopMupoBaHHOTO Tena. Pabora cumel TpeHms. CBsa3b
MCXAHHYCCKOH PAOOTHI H MOTTHOCTH. ETHHUIIBI H3MCPEHHSL.
Tema 1.7. 3akoHBI COXPAHCHHA B Coaep:kanne yue0HOro MaTepnajia 2
MCXAHUKE (3AKOH COXpPAaHCHUS uMIynbca | 1 | 3amxHyTas cuctema Teld. POpMyTHMpOBKA 3aKOHA COXPAHCHHUS JHCPTHH. MaTteMaTHYeCKas 3amuch
H DHEPTUH) 3akoHa. IIpeBpammenue 3Hepruy 13 OOHOTO BHAA B Apyro. Mmmynasc cunsl. Mmmyase Tena. EnuHub
m3MepeHmsl. POpPMYyJIMPOBKA 3aKOHA COXPAHEHHS HMITYyJIbca. MareMaTHdyecKas 3amuch 3aKOHA
COXPAHCHMS UMITYJIbCA.
IIpakTuueckue 3aHATHA 6

1

3aKoHbBI MEXAHHMKH. 3aKOHBI HbrOTOHA.

2

Buner ABmkeHHA TEII




| 3 | 3akoHbI COXpaHCHHS B MEXAHHKE.

Pasnen 2. MoJiekyjisipHasi pU3HKA U TEPMOANHAMHUKA. 18
IIpakTHY¥ecKn OPHEHTHPOBAHHOE COACPIKRAHNE
Tema 2.1. OcunoBable monoxxkeauss MKT. | Coaep:ranne y9e0HOr0 MaTepHaJia 2
OcnosHoe ypasaeHne MKT 1 | Ocuosuele nonoskennss MKT. Tuddyznsa. bpoyHoBckoe apmxeHne. OcHOBHbIC MOHATHA. CBOWCTBA
arperaTHBIX COCTOSAHHM BEIIECTBA. PeanbHbIi M HacanbHeId rasel. JlaBaeHwe. KoHueHTpamms.
Cpenumii kBagpar ckopoctn. CpeaHsas KBagpaTHUHAS CKOPOCTh. OCHOBHOC ypaBHCHHE. CpemHsas
KuHEeTHYeCKas 3Heprmsl. CBA3b JABICHHA CO CpeAHCH KHHETHUECKOHM 3Hepruel. [1moTHOCTH rasa.
Hopmansasie ycnosust (HopManbHOE aTMOC(epHOE JaBiIeHHE B TeMIeparypa). Perenne 3ama4
Tewma 2.2. Pemenne 3amau Coaep:xanne y9e0HOT0 MaTepuaiIa 2
1 | Pemenne 3ama4 Ha MKT.
Tema 2.3. Temmeparypa u ee u3meperue. | Coaep:ranne y9e0HOT0 MaTepuaia 2
H3mMepenne ckopocTeii MOJIEKY I rasa. 1 | MakpomapameTpsl. Temmeparypa, e¢ ompeicicHHE. TemIoBoe pPaBHOBECHE. JHEPIETHUCCKAS
temneparypa. Koapduuuenr bompmmana. AGcomorHas Temmeparypa. AOCOTFOTHAS TCMIICPATyPHASL
mKkana. Cesi3b CPeAHCH KHMHETHYICCKOW IHEPIHH C abCOMFOTHOHW Temmeparypoil. CBsA3p JABICHHUS C
abcomoTHOH Temmeparypoi. Omertsl [LTepHa. M3MEpeHHE CKOPOCTCH MOJICKY 1 Ta3a.
Tema 2.4. YpaBHCHHC COCTOSHHSA Coaep:kanne yue0HOro MaTepnajia 2
HACATBHOTO Ta3a. 1 | YpaBreHue Menaeneesa - Knaneiipona A MOCTOSHHOM MACCHI Ta3bl U MEPEMEHHOM MAacCChI Tasa.
YHuBepcanbHas ra30Bast MOCTOSHHAS.
Jladoparopubie padoThI 2
1 | OnpenencHue MAKPOCKONMHUECKHX H MHKPOCKOIHUYSCKHX APAMETPOB BO3AYXA.
Hpakruyeckue 3aHsITHs 4
1 | YpaBHEHHE COCTOSHUS HACATBLHOIO rasa.
2 | Pemenue 3a/1a4 HA BHY TPEHHIOK SHEPrUI0 U NEPBbIN 3aKOH TEPMOJIUHAMHUKH.
Tema 2.5. Buytpenwss osHeprus u | Copep:kanne yue0HOTo MaTepHasia 2
cnocoOsl ee m3MeHeHMA. IlepBriil 3akoH | 1 | Tepmoaunamuka. Buytpenmsst smeprust  (Gopmymuposka). M3MCHCHHE BHYTPCHHCH JHCPTHH
TEPMOJAHHAMUKH. (OTHOATOMHBIC, MHOTOATOMHBIC Ta3b1). CHOCOOBI M3MCHCHHUS BHYTPCHHCH 3HCprum. Teronepemada
(TENMOMPOBOAHOCTh, KOHBEKIUSA, H3Iy4eHHE). KOmMYecTBO TEIIIOTHL YACHbHAS TEIUIOEMKOCTS.
YaenpHAsA TCMJIOTA IUIABICHHA. YACIBHAS TCIUIOTA MapooOpa3oBanna. Enquanner m3MepeHus. Pabora
raza. Pabora Ham rasom. IlepBblii 3akOH TEpMOAMHAMHKH. [IpMMEHEHHE IIEPBOTO 3aKOHA
tepmoamHamukn. JABC. KI1/J] peamsHOH 1 nacaapHO# TemmoBoi MammHEL [lukr Kapao.
Tema 2.6. PenieHnue 3ama4 Coaep:kanne yue0HOro MaTepnajia 2
1 | Pemenue 3ama4.

OK 1-5
OK 07




Paznen 3. OCHOBBI AIEKTPOTHHAMIKH 12
Oomee coaep:ranne OK 1-5
Tema 3.1. Dnexrpuucckuii 3apsaa. 3axoH | Cojaep:kanne y9e0HOT0 MaTepuaia 2 OK 07
Kynona. 1 | OmekTpoctaTHka (YTO H3YYACT). OICKTPH3AIMA. OJICKTPHUCCKHH 3apsaa. EXWHHIBI H3MCPCHHS.
[puTsHKeHUE W OTTATKUBAHKUC 3JICKTPHUCCKUX 3apaa0B. 3akoH COXpAaHCHHA ICKTPHUCCKOTO 3apsaa.
OCHOBHOWM 3aKOH 3JICKTPOCTATHKH (3aK0H KyJIOHA).
Tema 3.2. DICKTPHICCKOC OIS, Coaep:xanne y9e0HOT0 MaTepuaiIa 2
Hanpsoxke HHOCTD 3IEKTPUUECKOTO MOJI 1 | Omexrpuueckoe moje (ompeAcicHue, CBOiicTBa). Tcopmm ONW3KOACHCTBHA W JCHCTBHA HA
paccrosamy. CHIOBAS XapaKTCPHCTHKA JIICKTPHUCCKOTO TONA (HAMPSKCHHOCTH). Dopmyma.
Enununmsl u3MepeHus. BUapl 3ICKTPUYCCKUX MOJEH, CO3JAHHBIX Pa3IMYHbIMU 3apsaaMu. PemeHue
3a7ad.
Tewma 3.3. Pemenne 3amau Coaep:xanne y9e0HOT0 MaTepuaia 2
1 | Pemenue 3ama4.
Tewma 3.4. TIpoBogauku u qu3nekTpukd B | Cogep:ranne y4e0HOT0 MATEpHAIA 2
SACKTPHICCKOM noJe. Padora | | XapaKkTepPUCTHKA MPOBOJHUKOB H JUAICKTPHKOB B JJICKTPHUCCKOM mone. PaboTa 3MCKTpHICCKOTO
anektpuyeckoro  moms.  IMoTewuman, momt. [loTeHmmanpbHAs »HEpruA mol. KONHYCCTBCHHAA XApAaKTCPHUCTHKA (TMOTCHIHAT). Pa3HOCTH
Pa3HOCTh NOTCHIMANIOB. Hampsokernue MOTCHIMAJIOB, HANpspKeHue. CBA3b PA3HOCTH MOTCHIUAIOB C HANPSLKCHHOCTHI0. Dopmyel. ExuHuIb
n3MepeHmst. OnpeesICHus.
Tewma 3.5. Pemenne 3amau Coaep:xxanne y9e0HOT0 MaTepuaia 2
1 | Pemenue 3a1a4.
Ipakrnyeckue 3aHsITus 2
1 | Pemenue 3aaa4 Ha 3ak0HbI Ky10Ha.
Pa3znen 4. 3aKkoHBI NOCTOSTHHOTO TOKA 12 OK 1-5
OK 07
IMpakTuvecKn OPHEHTHPOBAHHOE CO/IEPIKAHIE
Tema 4.1. Omexrpudeckuit Tok. Cmia | Cogep:kanme y4e0HOT0 MaTepuaia 2
TOKA. 3ak0H OMa. 1 | DOnexrpuucckuii Tok. Cuma Toka. Eqanna m3vepenna. HanpsokeHHe. ICKTPHUCCKOS COMPOTUBICHHS.
Busr coetMHEHUS TIPOBOTHUKOB. 3akoH OMa I Y4aCcTKa ICH. 3ABHCHMOCTH COMPOTHBJICHHS OT TCOMCTPHUCCKHX XAPAKTCPHCTHK
PaboTa 1 MOITHOCTB MOCTOAHHOTO TOKA. MPOBOAHHUKA M poJa BemecTra. [1ociea0BaTeIbHOE U MAPAUIEIbHOE COCAUHEHUE POBOIHUKOB.
PaboTta 1 MOITHOCTH ((HOPMYJIBI, CAHHHAIBI H3MCPCHHA).
Tema 4.2. 3J1C. 3axon Oma g oot | Cojep:ranne y9e0HOTr0 MaTepuaia 2
LCTIH. 1 | BAC, ee mpoucxoxacHue. 3akoH Oma a1 momHOH menw. [loHOE CompoTuBjCHHC. BHyTpeHHCE
CONPOTHBJICHHE HCTOUHHKA. TemIoBoe AeHCTBHE TOKA. 3akoH Jhxoyag-JIeHIa.
Tema 4.3. Penerue 3ama4 Coaep:kanne yu1e0HOro MaTepnajia 2
1 | IIpoBepKka 3aKOHOB COCAMHCHUI MPOBOTHHKOB.
Onpeaencane 3/1C 1 BHYTPCHHETO COMPOTHBJICHUS MPOBOTHAKA.
JlaGoparopubie padoThI 6

1 | OnpenencHuUE yACIBHOTO COMPOTHBICHHUS MPOBOIHUKA.

2 | IIpoBepka 3aKOHOB MOCJICA0BATCILHOTO COCAMHEHUS MPOBOIHUKOB.




| 3 | ITpoBepka 3aKOHOB MAPATIICIBHOTO COCTUHCHUA IPOBOTHUKOB.

Paszxen S. Maraursoe moJie T0Ka 26
IIpakTHYeCKN OPHEHTHPOBAHHOE CO/IEPKAHNE OK 1-5
Tema 5.1. Bizammogciictue TOKOB. | Coaep:Kanne y9e0HOr0 MATEPHAJIA 4 OK 07
MarautHoe moae Toka. MuEaykmma | 1 | Tposoxuuku ¢ TokoM. VX B3anmMoaeiicTBie. MarHutHOE mojie. MarHUTHBIC THHUH, BEKTOP MATHHTHOM
MarauTHOTO moyt. Cuima AMmepa | CHia wHAYKIHH. [IpaBuyio npasoi pyku. [IpaBmuio OypaBumka.
Jlopenua 2 | JleiicTBHE MArHUTHOTO MOJISI HA MPOBOJHUK C TOKOM U JABHMIKYIIMHICS 3apsia. [TpaBuio JIEBOH pyku.
JladoparopHbie padoThI 6
1 | OnpencneHUe HATIPABICHUS IMHAUH MATHATHOH WHIY KUK
OnpeaencHue CHIBI AMTiepa.
3 | Oupenencuue crbl JIopeHma
Tema 5.2. SBmenme smexrpoMarautHOH | Cogep:ranme y9e0HOT0 MaTepuaiIa 4
HMHJY KLU, 24C HMHAY KUK B 1 Omnsrrer apages. SBICHAC ICKTPOMArHUTHOM HHAYKIHH. COCOOB! BBI3BIBAOIINC WH/TYKIIHOHHBIH
ABIGKY IMXCS TIPOBOTHMKAX. TOK. MarHuTHBIN MOTOK (()OPMYJIbI, €THMHHUIBI H3MECPCHUS). 3aBHCHMOCTh BEJIMIHHBI TOKA OT CKOPOCTH
H3MCHCHHSA MATHUTHOTO TMOTOKA. 3AKOH 3JICKTPOMATHUTHOH HHAYKIHH. DOPMYyTIa, OTPSACIICHHC.
2 | OJC uHAYKOHH B JBWKY IAXCA MPOBOAHUKAX. DOopMy1a, ONpEACICHHS.
JlaGoparopubie padoThI 6
1 | OnpenencHue BEIHYHHBI MATHATHOTO MTOTOKA
2 | Onpenencane 3/C HHAYKIHA
3 | HabaroncHu ACHCTBHS MATHATHOTO TOJIS HA IPOBOTHHK C TOKOM.
OcHOBHOE cOTEPRAHTE
Tema 5.3. Buxpesoe smekrpuucckoe | Cogeprkanme y9e0HOT0 MaTepuaiIa 2
ToJIe. CamomHIy KITHSL. 3akoH | 1 | XapakrepucTuka BHXPEBOTo 3ackrpuueckoro momass. Camomumykuws. HMumykrusaocts.  CBsi3b
3IEKTPOMArHUTHOH MHIYKITUA MATHHTHOTO TIOTOKA C MWHAYKTHBHOCTBIO M CHIOH TOKA. 3aBHCHMOCTh HHAYKTHBHOCTH OT
TCOMCTPHYCCKUX XAPAKTCPHUCTHK KATYIIKH M MATHHTHOH MPOHUIACMOCTH CPCIbl. DOPMYJIBI, ¢IITHHIIBI
H3MCPCHHS. DHCPTH MATHATHOTO TOJI. DOpPMY JIBL
Hpakruyeckue 3aHsITHs 4
1 | Pemenue 3a1a4 00 CAMOMHTY KI[UH
2 | PemeHue 3ama4 Ha 3aKOH 3JICKTPOMATHATHON HHAYKIIHH
Pazaen 6. Kosreoanus 26
Tema 6.1. Mexanmueckue koacOanma. | Cogep:kanme y9e0HOT0 MaTepuaiIa 2 OK 1-5
YpaBHECHHE TAPMOHHICCKAX KOJICOAHHH 1 Konebanusa. XapakrepucTuku. MaTteMaTHIeCKui H (PH3HICCKHH MAATHHKA. CBOOOHBIC H OK 07
BBIHY>KICHHbIC KOJICOAHUS. Y paBHEHHE TAPMOHIYECCKHX KoyicOaHui. [ IpeBparneHme 3Hepruy.
Hpakruyeckue 3aHsITUs 2
Pemenune 3a1a4 HA MATCMATHICCKHH MASTHHK
Jladoparopubie padoThI 2




1 | OnpenencHue YCKOPESHHA CBOOOTHOTO MAACHHS C TOMOIIBI) MASTHHKA.

Tema 6.2. CBOOOIHBIC W BBIHYKICHHBIC Coaep:kanne yue0HOro MaTepnajia 4
3IEKTPUYCCKHE KOJICOAHNUS B KOHTYE. 1 | CpoOoaHbIC 3MEKTPUUCCKHIE KOICOAHNsI. 3aKPBITHIH KOJIeOaTeIbHbII KOHTYp. [IpeBpammenne 3Hepruu B
®opmyna TomcoHa. KOHTYpE. YPaBHEHHE 3ICKTPHUYCCKIX TAPMOHMYICCKUX KOJICOAHMIT 3apsaaa U TOKA.
2 | BoHYKICHHBIC 3TEKTPHICCKUE KOJICOAHMS.
Tema 6.3. Axrtueaoe, wuHOykTtHBHOC, | Cojep:kaHme y9e0HOT0 MaTepuaIa 4
E€MKOCTHOC CONPOTHBJICHHEC B 1emd | 1 KonebaTenpHbIN KOHTYP C aKTHBHOH HATPY3KOH, €TO XapaKTCPHCTHKY. YPABHCHHUE TAPMOHHICCKUX
NMCPEMCHHOTO TOKA. KOJIcOaHHH TOKA M HANPsDKCHAA. 3akoH OMa.
2 | KonebarenpHbIH KOHTY P C HHAYKTHBHON HATPY3KOH, €T0 XapAKTEPUCTHKH.
JlaGoparopHnie padoThI 6
1 | Ompenenenue MAKCHMAIBHOTO M JCHCTBYIOIIETO 3HAUCHHUS TOKA ¥ HANPSLKCHH
OmnpenencHue aKTHBHOTO, HHAYKTHBHOTO M EMKOCTHOTO COIIPOTHBICHUH
3 | OnpeneneHne MOJIHOTO COMPOTHBICHHUS KOJICOATETbHOTO KOHTYPA
IIpakTHYecKH OPHEHTHPOBAHHOE COACPIKRAHNE
Tema 6.4. UHAy KIMOHHBIA FEHEPATOP Coaep:xxanne y9e0HOT0 MaTepuaia 4
Toka. Tpancgopmarop. 1 | Uaaykuuonnsii  reHeparop. IlpumeHenme. THAPOINEKTPOCTAHLUA, ATOMHBIE H  TEIIOBBIC
JIEKTPOCTAHITHH.
2 | Tparcgopmarop (Ha XOJOCTOM XOIy, HArpy KCHHBIH). DopMmynsl, k03((UUHCHT TpaHC(HOpMAIHH.
[Tpou3BoacTBO M NEpeaya, HCTIOIB30BAHAUE 3TICKTPOIHEPTHH
Hpakruyeckue 3aHsITHs 2
1 | Penrenue 3ama4 Ha onpenencHue ko3 ummeHTa TpaHc(POPMAITHH.
Pasnen 7. BosiHbl 6
Oomee coaep:ranne
Tema 7.1. OnekxrpomarmmTHoe moje. | Coaep:kanme y9e0HOT0 MaTEpHaIa 2 OK 1-5
ONEKTPOMATHMTHBIE ~ BONHBI M HX | 1 | DnekrpomaraurHoe mojie. KrmaccHuKAmust 3ICKTPOMATHHTHBIX BOJH, WX TPUMCHCHHE. OTKPBITHIN OK 07
cpoiicta. 300peTeHne pagno. KosiebaTenbHbIN KOHTYp (BuOparop ['epua). M3o6perenue paauo. ITpuHIum paanocsssHy.
Tema 7.2. PacnpocrpancHue Coaep:xxanne y9e0HOTr0 MaTepuaia 2
paauocesasu. Paguonokauusa. Pazsurue 1 | Hcropus pazsutus paguocBasu. Paguonokanus, MpuMcHeHHE. Pa3BUTHE CPEACTB CBA3H.
CPEICTB CBSI3H. JlaGoparopubie paGoThI 2
1 | BomHsL
Pa3nen 8. Onruka. U3nyvenne u 16
CIIEKTPBI.
O6mee coaep:ranne
Tema 8.1 Pazeurme sB3rminoB Ha | Copep:kanne yue0HOTo MaTepHasia 2 OK 1-5
TPUPOIY CBETA. Otpaskenne u | 1 | JIBOWCTBCHHOCTh TPHPOABI CBeTa. [IpwHIMT ['FOWreHCA. 3aKOHBI OTPAKCHHC, NMPCIOMIICHHA CBCTA OK 07

OPETIOMIICHUAC CBCTA.

(opmyner, ompencncHuA, AOCOMIOTHBIH W OTHOCHTCBHBIN MOKa3aTteiam mpesomiicHug). [lomHOE




OTPAXKCHHE.

IIpakTuyecKkue 3aHATHS

Pemenme 3ama4.

sapa

JlaGoparopHnie paGoThI 2
1 | OnpenencHue moxasaTeeii MPETOMICHHS CTCKIA.
IIparRTHYECKH OPUEHTUPOBAHHOE CONCPKAHIE
Tema 8.2. Jlucmiepcus ceera. Coaepxranne y9e0HOT0 MATEPHAT 4
Hnarepdepenmms cera. 1 | HadmomeHus HerotoHa. Pasmoskenme Ocimoro cBera B cmektp. Jducmepcmsa. HMutepepeHumsa
MCXAHHYCCKHX BOJH. Y CJIOBHI MAKCHMyMa H MEHEMYMA HHTep(hepeHiim. MaTepdepeHnns crera.
2 | WnTepdepeHI B TOHKUX IUICHKAX. [1070ChI PaBHOTO HAKJIIOHA, ITOJIOCH PABHOM TOJIIHUHBI
O6mee coaep:ranne
Tema 8.3 Ju¢pakmus ceera. Coaep:xxanne y9e0HOTr0 MaTepuaia 2
JudpaxnuorHas pemerka. Buas 1 | Judpakmma mexanuueckux BoaH. Judpaxmms ceera. [lpmmenenme. JIudpaknuoHHAS pPEIICTKA.
m3ny4yeHud. ICTOUHUKH CcBeTa. Ycnoerue MakcuMyMa JU(ppaKIMOHHON pemeTku ((popMyna, ompenencHue). Microunukn ceera. Buasl
m3ayIcHuH. CIICKTPBI H3MYUCHHS W HOTTIOMCHIS. CIICKTPATbHBIH AHATIH3.
Hpakrnyeckue 3aHsITUs 2
1 | Pemenue 3a7a4 mo pasaeny.
JlaGoparopubie padoThI 2
1 | OmpeneneHue AMMHBI CBETOBOM BOIHBI MPH MOMOINH AH()PAKIHOHHOM PEIICTKH.
| Paznen 9. Kranrorasg duinka 8
O6mee cogep:ranne
Tema 9.1. OTKpBITHE ABICHAA Coaep:kanne yue0HOro MaTepnajia 2 OK 1-5
(dororpdexra. 3akoHb! PoTor(ekTa 1 | Orxportre porodddexra CromeroBsmM. 3akoHBl (PoTod(pdexra. Teopusa (dororpdexra. Popmyia, OK 07
onpenencHue. PaboTa Bexoa. 3aaepkuBaromniee HanpsokeHUES. ['paduk. Penmienne 3amay.
Tema 9.2. [Ipumenenne poroaddexra. Conep:ranne yuedHOT0 MaTepuasia 2
DHeprusi, Macca, UMITyIbC (JOTOHA. 1 | Ipumercrne potodddexra. DOTOH. DHEPrHs, MACCA, HMITYIbC (POTOHA.
IIpakTnyecKkne 3aHATHS 4
1 | 3axons! (hororddekra.
2 | DHeprus, Macca, HMITY IsC (POTOHA
Pasgen 10. ®u3uka aT0Ma U ATOMHOTO 12




Oomee coaep:ranne

Tema 10.1. Crpocunme atroma. OmbiT Coaep:kanne y4e0HOr0 MaTepuajia 4 OK 1-5
Pesepdopaa. [Mocrynarsr bopa. Cocras 1 | Crpoenme aroma mo Pesepdopmy. Ilocrymarsr Bopa. Crpoenme aroma mo bopy. OtkpsiTHe OK 07
aTOMHOTO A7pa, H30TOMbL. S aepHble PAIHOAKTHBHOCTH, 4, B, ¥ — m3myucHus. [IpaBuia CMCIICHHUS.
CHJIBL 2 | CocraB aTOMHOTO s1Apa (3apsIIOBOE YMCIIO, MACCOBOE YUCIO). M30TOMBL, MX CBOICTBA. SInepHBIC CHIIBI
(ompeaencHue). JHCPTHS CBA3H aTOMHBIX aaep (GopMya, OnmpeacaCHHT).

Hpakruyeckue 3aHsITUs 2

1 | Pemienue 3ama4 Ha ONPEACTICHUE SHEPTUH CBSI3H
Tema 10.2. Tlonatue o AACPHBIX Coaep:kanne yu4e0HOr0 MaTepnajia 2
peakumax. IIpasuna cmemenns, sHeprun | 1 | Saepuas peaxuums. ICKyCCTBEHHOE M €CTECTBEHHOS MPEBPAIICHHIE SACP. SaepHbIit peakTop.
CBSA3U ATOMHBIX A1EP. [paBuma cMCTIICHUS, SHCPTHH CBA3H aTOMHBIX saaep. dedekr mace

Ipakruyeckue 3aHsITus 4

1 | PemieHue 3a1a4 HA MpaBUJIA CMCIIECHHSL.

2 | PemmeHne 3a1a4 Ha ACEKT Mace.
Pasnen 11. Crpoenne BeeieHHOT 6

O6mee coaep:ranne
Tema 11.1.3BOMOIMS BCCICHHOMH. Coaep:xxanne y9e0HOT0 MaTepuaia 2 OK 1-5
CrpocHuE COTHEUHOH CHCTEMBI. 1 | Crpoenne u 3posmormst CosHuna w 3Be3a. Kmaccmpukarms 3se3n. [Namakruka. cosHEdHAs CHCTEMA: OK 07

TUIAHCTHI U MAJIBIC TCJIA

IpakTuyecKkue 3aHATHA 2

1 | W3yucHme KapTHI 3BE3THOTO HeOa

CamocrosTeTpHAsI padoTa 2

1 | H3ydeHne TECOPETHUECKOTO MATEPHATIA
KoncyabTanmmm P)
IIpOoMEKYTOUHAS ATTECTAIUS - IK3AMEH 16
Bcero: 180




4. YCJIOBUSI PEAJIN3AIIAN YUEBHOM JUCIUILINHBI
4.1. TpeGoBaHusI K MUHHMAJbLHOMY MATePHAJIbHO-TEXHHUYECKOMY 00ecrneyeHHIo
Peanmzaumst mporpaMMbl UCHHILUIHHBI TPEOYyeT HATMUUS Y4eOHBIX KAOUHETOB.
Jlaboparopus ¢pusnku Ne29:
KOMILIEKT Mebenn auisi yueOHoro npouecca Ha 30 MOCaOYHbIX MECT, MEPEHOCHOH HOYTOYK

Lenovo, nepenocHoi nmpoektop SONY; 3KpaH NEepeHOCHOI Ha CTOMKE.

nporpammHoe obecneuenue: Microsoft Office Standard; Microsoft Windows Enterprise;
Arent Dr.Web; Kommiekr IO nns pemeHuss OCHOBHBIX IOJb30BATENbCKUX 3alad; CPEACTBA
oOyueHust: HaOOp AJI OMBITOB B pasnene "uHTepdepeHIus", ycTaHOBKA J1abopaTopHas "MasTHUK
yYHHBEpCaNbHBIA";, ycTaHOBKa JaboparopHas "mastHuk OOepbeka",; ycraHoBka jadopaTopHas
"mMamuHa ATtByna"; Ha®op s m3MepeHHMs (POKYCHOTrO paccTosiHus, Habop Uid H3Y4YeHHUs
NPYKUHHOTO MasTHUKA, OCHHIUIOrpad ABYXKOOPAMHATHBIN; OCHIIIIOrpadhbl UMITYJIbCHBIE, TPHOOP
IUIS OTIpENeNIeHUs] MOIYJISl YIPYTrOCTH CTaju; NpuOOp AN ONpenesieHHst CpeAHeH IJIMHbI MyTH
ceobomHoro mpobera MoJiekys; mpudOp ISl OMpPEAeNIeHHUs MOMEHTOB HWHEpPUUU, TpuoOop
ctpobockorm;, mpudop (MasTHUK MakcBeiia), CTeHI i W3MEPEeHUs WHAYKTUBHOCTH METOAOM
BaTTMETPA; CTEH/ JJISI UCCIEIOBAHNN 3aBUCUMOCTH MOIIHOCTH JIAMITBI OT HANpPSDKEHUS, CTEH/ IS
ONpeNeNeHUus]  yAENbHOTO  CONPOTHBJIEHUS  NPOBOAHHMKOB, CTE€HA U1 ONpPeNeeHUs
SNEKTPOABIKYINEH CHJIBI W BHYTPEHHErO CONPOTHUBICHHMS HCTOYHUKA, CTEHI JJISI OIBITHOM
npoBepku 3akoHa OMa; CTeHA U MPOBEPKH NepBoro 3akoHa Kupxroga; yuebHas u meronmdeckast
JUTEPATypa; HArJSAHbIE MMOCOOMS MO AMCLUMUIUIMHAM, IPY3OMOPLIHEBBII MAaHOMETP, TEXHUYECKUH
MaHOMETP; KOHTPOJIbHBI MaHOMETP; O0Opa3LOBbIi MAHOMETP, CTEKJISIHHBIH pOTaMeTp; MEH3YPKa;
CEeKYHIOMEp; KOMIIPECCOP; PECUBEDP;, POTAMETP; PEAYKTOP; Ibe30MeTprudeckast TpyOka, MaHOMETD;
TEPMOMETP COMPOTHUBJICHUS; JIOTOMETP, aBTOMATUYECKHI MOCT; perymsarop, sjaemeHT YCOIIIIA;
CTeHJ U WCCJIEAOBAHUS MOTEHLUNOMETPUYECKUX MATYMKOB; CTeHJ uccienoBaHus MY, naTduk-
TEPMOPE3UCTOP, CUCTeMa AUCTAHLIMOHHOMN nepeaayu; natuyuk — TPM; UCIOJHUTENBbHBIN KJanaH C
THEBMATUYECKUM MeMOPaHHO-TIPYKMHHBIM TIPHBOAOM ; IpeoOpa3oBaTesib Pa3sHOCTH JABJICHUH,
TepMornapa

[Tomernienue st CAaMOCTOSITENBHON padOThl O0YYArOIITUX CS:

KOMIUIEKT yueOHOH Mebenmu ©Ha 30 mMOCamoyHBIX MECT, MEPCOHAIbHBIE KOMITBIOTEPHI,
nofkimoueHHble kK cetu MHTepHer u moctynoM B DHMOC yHHBepcuteTa, HOYTOYKH, NPHUHTEPHI,
KOIHMPOBAJBHBIN armapar, CKaHep.[IPOrpaMMHOE OOeCTIeUeHHE:

Microsoft Access; Microsoft Office Standard; Microsoft Project Professional, Microsoft
Visio Professional; Microsoft Windows Enterprise; Arentr Dr.Web, KOMITAC 3d; Kommiekt I10
Il peLeHUs] OCHOBHBIX IOJIb30BaTeNbCKUX 3a7a4; CrnpaBouHas mpaBoBas cuctema "KOHCYJIbTaHT

ILmoc



4.2. HhopmaummoHHOoe obecrneyveHme y4ebHOM AUCLMNINHDI
OcCHOBHas v ONOTHUTENIbHAA NUTepaTypa.

NoNe CnncoK ncnosib3yeMon nintepaTypbl Konnuectso
n/n 3K3eMM/IAPOB,
NMeLLNXCA B

61bIMoTEKEe,

NN CCbINKa

Ha ObC
OCHOBHAA ITEPATYPA:

1 Mskuwes, I'. 4. ®dusnka. 11-in knacc. basosbi 1 yriy6néHHbIA YpoBHM  https://znaniu

[ T. A. Maknwes, b. b. byxosues, B. M. YapyruH; Mog peg. H. A.  m.com/catalog
MapteHTbeBa. - 11-e u3a., crep. - Mockea: NpoceeweHmne, 2023. - 436 /product/20898

c. - (Knaccmueckmin kypc). - ISBN 978-5-09-103620-6. - TeKcT: 98
3NeKTPOHHbIN. - URL.: https://znanium.com/catalog/product/2089898

2  Msknwes I'.A.,byxosues b.b.,Cotckuii H.H. ®usnka: YuebHUK ans 3
10kn. - M.: «lNpocBeLleHne», 2021;

3  Mskuwes I.4.,byxosues b.b.,Cotckuit HH. ®usnka: Y4ebHUK ans 3
11 kn. - M.: «[lpocBeLyeHne», 2021,

4  Mskuwes I'.A.,byxosues b.b.,YapyrnH B.M. ®dusmka: YuebHUK ans 45

10kn. - M.: «[lpocBselleHne», 2019;

5  Msakuwes I.A., byxoBues b., HapyrndH B.M. ®usnka: YuebHUK ans 45
11kn. - M: «[poceeLyeHune», 2019;

OOMONMHUTENIbHAA NNTEPATYPA:

1 MuHckmi, A. A ®usmka: yyebHuk / A. A. TluHckuid, T, HO. https://znaniu
I"pakoBCcKkuiA; nog obw,. pea. HO. WN. Auka, H. C. Mypbiwesod. — 4-e  m.com/catalog
n3g., mcnp. — Mocksa: POPYM: MIHOPA-M, 2023. — 560 c. — /product/19687
(CpenHee npodheccnoHansHoe obpasoBaHue). - ISBN 978-5-00091-739- 77
8. - TekcT: 3NEKTPOHHbIN. - URL.:
https://znanium.com/catalog/product/1968777

2 Porayes, H. M. ®usmka. YuebHbli Kypc [Ana cpegHero https://e.lanbo
npoceccroHabHOro obpasosaHus / H. M. Poraues, O. A. JleBueHKo. —  ok.com/book/2
2-e u3p,., ctep. — CaHkT-lMeTepbypr: JlaHb, 2023. — 312 c¢. — ISBN 76449
978-5-507-45581-2. — TeKCT: 3NeKTPOHHbIN //  JlaHb: 3N1eKTPOHHO-
onbnuoteyHas cuctema. — URL: https://elanbook.com/book/276449

JIMUEeH3MOHHOe NporpamMmHoe obecneyeHme

NeNe n/n lNpownssoguTens HanmeHoBaHue
1 Microsoft microsoft access (nmueH3nsa Ne700524030)
2 Microsoft microsoft office standard (MueH3na Ne66059532 open

96044930zze 1711);
3 Microsoft microsoft project professional (nnueH3ms Ne700524030)
4 Microsoft microsoft visio professional (nmueH3ms Ne700524030
5 Microsoft microsoft visual studio enterprise (nMueH3na
No700524030)

6 Microsoft microsoft windows enterprise (nmueH3ns Noe700524030)

7 ACKOH AM ra”™d v17 (nnueH3msa Neer-16-00168)
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5. KOHTPOJIb U OIIEHKA PE3YJIbTATOB OCBOEHUSI YYEBHOU JUCIUILTAHBI

KonTpoas W omeHkKa pacKpbIBaIOTCS Uepe3 YCBOCHHBIE 3HAHUS W MPHOOPETEHHBIE
Oo0y4arOIUMHUCS YMEHUs, HampaBjieHHble Ha (opmupoBaHue oOmHMX U NPOdEeCCHOHATBHBIX
koMmreTeHIMi. KomnereHInM JOKHBI OBbITb COOTHECEHBI C MPEOMETHBIMH pPEe3yJIbTATaMH.
KoHTponb W OLEHKa pe3ysJbTaTOB OCBOEHUS Y4eOHOW IMCLMUIUIMHBI  OCYINECTBIISIOTCS
NpernojaBaTeyieM B OLEHKE MPAaBUIBHOCTH BBITIOJHEHUS JAOOPATOPHBIX M MPAKTUYECKHX pPadoT,
9K3aMeHa, a TAKXKe B XOZI€ YCTHOTO OIpoca.

Ko n nanveHoBaHIE Paznen/ Tui oeHOYHBIX
(opmMup yeMbIX KOMIET CHIMI Tema MeponPUATHIA
(OK01.BeiOupats ciocoOb1 Pazpen 1 - YCTHBIH Ompoc;
PCLICHILL 3a/a Paznen 2 - ®poHTAIBHBIA OIIPOC;
PO (HCCCHOHATBHOH Pazaen 3
- HaOMOJCHHUE 32 XOJIOM BBIIOJIHCHHUS TA00PATOPHBIX
ITeATCTFPHOCTH PUMCHHTCIHHO K Pa3nen 4 aGoT:
[PA3IMYHBIM KOHTEKCTAM Pazpen 5 P ’
Pasnen 6 - OICHKA BBHIOTHCHHUSA JTA0OPATOPHBIX padoT;,
Pazmen 7 - OIICHKA IMPAKTHYECCKUX PaboT (perucHus
Paznen 8 Ka4YeCTBECHHBIX, PACUCTHBIX, MPO(ECCHOHATHHO
Paznen 9 OPHCHTHPOBAHHBIX 3a7a4);
Paznen 10 - OUEHKA TECTOBBIX 3aJAHUIA;
Pazmen 11
- HAOMOJCHUE 3a XOJOM BBITIOTHCHUS
HHAWBHIYAJIBHBIX POCKTOB M OIICHKA BBIMOTHCHHBIX
TPOCKTOB;
- BBINOJHCHHC IK3AMCHAIMOHHBIX 3aTAHHH
OK02. Vcmoms30Bath Pazaen 1 - YCTHBIH OTpPOC;
COBPEMCHHBIEC CPEACTBA MOKCKA, Pazpen 2 - OpOHTAIBHBII OIPOC;
AHAITA3A U MHTCPIPETAUH Pazpen 3
- HaOMOJCHHUE 32 XOIOM BBIIOJIHCHHUS TA00PATOPHBIX
HH(POPMALHA H Pazpen 4 AGoT:
MH(QOPMAIHOHHBIC TCXHOIOTHH Pazmen 5 p ’
T BBITIOTHEHES 3124 Paszen 6 - OICHKA BBHIOTHCHHUSA JTA0OPATOPHBIX padoT;,
PO (HCCCHOHATBHOH Pazpen 7 - OLCHKA MPAKTHYCCKUX PadOT (PCIICHUSA
ITCATCTBHOCTH Pa3nen 8 KAYCCTBCHHBIX, PACUCTHBIX, MPO(CCCHOHATBEHO
Paznen 9 OPHCHTHPOBAHHBIX 3a7a4);
Paznen 10 - OUEHKA TECTOBBIX 3aJAHUIA;
Pazmen 11
- HAOMOJCHUE 32 XOJOM BBITIOJTHCHUS
HHAWBHIYAJIBHBIX MPOCKTOB M OIICHKA BBIMOTHCHHBIX
TPOCKTOB;
- BBINOJHCHHC 3K3AMCHAIMOHHBIX 3aTAHHH
OKO03. [Tnaruposarts u Pazpen 1 - YCTHBIH Ompoc;
[PCATM30BEIBATH COOCTBCHHOC Pazpen 2 - OpOHTAIBHBII OIPOC;
PO ()CCCHOHATBHOC H Pazaen 3
- HaOMOJCHHUE 32 XOJIOM BBIIOJIHCHHUS TA00PATOPHBIX
ITMYHOCTHOE Pa3BUTHE, Pazpen 4 aGoT:
MpeAMPUHAMATETLCKY FO Pazpen 5 P ’
eATe TBHOCTD B Pasnen 6 -  OICHKA BBHIOJTHCHHUSA TA0OPATOPHBIX padoT;,
mpo(heCCHOHANBHOM cepe, Paznen 7 - OLCHKA MPAKTHYCCKUX PadOT (PCIICHASA
MCIIOI630BaTh 3HAHUA TI0 Pa3nen 8 KAYCCTBCHHBIX, PACUCTHBIX, MPO(CCCHOHATEHO
(DMHAHCOBOH TPAMOTHOCTH B Pazngen 9 OPHCHTUPOBAHHBIX 3aJa4);
[PA3TMYHBIX KA3HEHHBIX Paznen 10 - OLEHKA TECTOBBIX 3AJAHHIL
CHTYaLHAX Pazpen 11
- HaOMOJCHUE 3a XOJOM BBITIOTHCHUS
HHAWBHIYAJIBHBIX MPOCKTOB M OIICHKA BBIMOTHCHHBIX
TPOCKTOB;
- BBINOJHCHHC IK3AMCHAIMOHHBIX 3aTaHHH
OK 04 Pazpen 1 - YCTHBIH OIPOC;
D¢ ¢exTuBHO B3amMoOaCHCTBOBATH Pasaem 2 - OpOHTAIBHBII OIPOC;
u paborath B KO/UICKTHBE W Pasmen 3
- HaOMOJCHHUE 32 XOIOM BBIIOJIHCHHUS TA00PATOPHBIX
KOMAaH/IC Paznen 4 )
pabor;
Pazmen 5
Pasnen 6 - OICHKA BHIOTHCHHUSA TA0OPATOPHBIX padoT;,
Pazmen 7 - OICHKA NPAKTHYCCKUX PAOOT (PCIICHIA
Paznen 8 Ka4YeCTBCHHBIX, PACUCTHBIX, MPO(ECCHOHATHHO




Paznen 9

OPHCHTHPOBAHHBIX 3a7a4);

Pazzen 10 - OUEHKA TECTOBBIX 3aJIAHUIA;
Pazmen 11
- HAOMOJCHUE 32 XOJOM BBITIOTHCHUS
HHIUBUIYAJTbHBIX IIPOCKTOB M OLICHKA BHIITOJTHEHHbIX
TIPOCKTOB;
- BBINOJHCHHE 3K3aMCHAIMOHHBIX 3aJaHHH
OK 03, OcymecTBIATh YCTHYIO Pazgen 1 - YCTHBIH OTpPOC;
M MICBMCHHYE) KOMMYHHKALUIO Paznen 2 - OpOHTAIBHBII OIPOC;
HA TOCYJAPCTBEHHOM A3BIKE Pazpen 3
MR - HaOMOJCHHUE 32 XOJIOM BBIIIOJIHCHHUS TA00PATOPHBIX
IPoccutickoit ®eaepanuu ¢ Pazpen 4 pabor:;
[VIETOM 0COOCHHOCTEH Paznen 5 ’
COLHATBHOTO B KY/IBTYPHOTO Pasnen 6 -  OIICHKA BHINTOJHEHH JTa00PAaTOPHBIX PadoT;
[KOHTCKCTA Pazmen 7 - OIICHKA NMPAKTHYECCKUX PaboT (perucHus
Paznen 8 Ka4YeCTBECHHBIX, PACUCTHBIX, MPO(ECCHOHATHHO
Paznen 9 OPHCHTHPOBAHHBIX 3a7a4);
Pazzen 10 - OUEHKA TECTOBBIX 3aJAHUIA;
Pazmen 11
- HAOMOJCHUE 3a XOJOM BBITIOTHCHUS
HHIUBUIYATbHBIX IIPOCKTOB M OIICHKA BHITOJTHEHHbIX
TIPOCKTOB;
= BBINOJHCHHC 3K3aMCHAIMOHHBIX 3aJaHHH
OK 07. ConelicTBoBaTh Pazmen 1 - YCTHBIH OIIPOC;
COXPAHEHHIO OKPYIKAOIICH Pazmen 2 - OpOHTAIBHBII OIPOC;
CPCIBL, PECYPCOCOCPEIKCHHIO, Pazpen 3
- HaOMIOJCHHUE 32 XOJIOM BBIIOJIHCHHUS TA00PATOPHBIX
TIPUMEHSTH 3HAHUS 00 Paznen 4 AGoT:
M3MCHCHHUH KJIMMATA, MPHHLHIIBI Pazmen 5 p ’
GEPEIKIHBOrO IPOH3BOACTEA, Paszen 6 -  OIICHKA BHINTOJHEHHS JTa00PATOPHBIX PadoT;
B pekTHBHO ACHCTBOBATE B Pazmen 7 -  OIICHKA IMPAKTHYECCKUX PaboT (perucHus
MPE3BBIMANHBIX CHTYALMAX Paznen 8 Ka4YeCTBECHHBIX, PACUCTHBIX, MPO(ECCHOHATHHO
Paznen 9 OPHCHTHPOBAHHBIX 3a7a4);
Paszen 10 - OLEHKA TECTOBBIX 3aJAHUIA;
Pazmen 11

- HaO/roJcHHUE 32 XOJOM BBIITOIHEHHS
I/IHI[I/IBI/IZ[yaJ'H)HBIX HpOGKTOB U OLICHKA BBIMMOJTHCHHBIX
MPOCKTOB;

=  BBINOJHCHUC SK3aMCHAIIMOHHBIX 3 JAHUH




Kpurepuu oueHnBaHus pe3yabTATOB 00y4eHHUs 0 JHCLHILIHHE, IKAJIA OLeHHBAHHUS

Kpurepunu oneHnsanus:

—  YCBOCHHEC MMPOTPAMMHOTO TCOPETHUYCCKOrO MaTtepuaia (00beM 3HAHHM, rTyOHHA YCBOCHHS);

— VYMEHHC H3Iararb NPOTPAMMHBIH MaTephan (YeTKOCTh, TPaMOTHOCTh H3IOKCHHUS MAaTCpHana,
TOYHOCTD U MOTHOTA BOCIPOU3BEACHUS yUeOHOrO MaTepHaia);

—  YMCHHC HNPUMCHATDH TCOPCTUUCCKHUC 3HAHUA Ha IPAKTHUKC.

Ixana oreHUBaHUS:

Peaynprarer caaun qudhepeHUUPOBAHHOTO 3a4€Ta OLCHHUBAKOTCS MO IIKANC «OTIUYHOY, «XOPOIIOY,
«VIOBJICTBOPUTCIBHOY, KHCYIOBICTBOPUTCIBHOY.

O1eHKa «3aYTCHO» BBICTABISICTCH OOYHAOLIEMYCS, KOTOPBIH HMEET 3HAHUS OCHOBHOTO MATCPHANA,
HOPOSIBISIET YMEHHE JIOTHYHO €r0 M3/1araTh, XOTsS MOXKET JOMYCKAaThb HETOUHOCTH B U3JI0KCHUM MaTepHaNa,
HEJOCTATOYHO MNPaBHIbHBIC (POPMYIHPOBKH, VMEET B LEIOM NPHUMCHATh NONYUCHHBIC 3HAHUSA HPH
BBITTOJTHCHAN THITOBBIX MPAKTHYCCKUX PadOT, XOTS MOXKET UCIIBITHIBATh 3aTPYAHCHUS NPU HX BBIIOIHCHHH.

OneHKka «OTIHUYHO» BBICTABIACTCS OOYUAIOIIEMYCS, KOTOPHIH TIIyOOKO W TPOYHO YCBOMIT
MPOrpaMMHBIA MaTepHan, NPOSBIICT 3HAHME OCHOBHOH W JONOJTHHUTEIBHOH JHMTCPATYphl, TPaMOTHO,
JOTHYCCKH CTPOWHO U apryMCHTHUPOBAHO H3NAaracT MaTepHal, [AacT HCUCPIBIBAIOLIINE OTBETH HAa
MOCTABJICHHBIC BONPOCHL. B OTBETE TECHO VBSA3BIBACTCA TCOPHS C MPAKTUKOM, MPU 3TOM OOVUAIOIIHINC HE
3aTPyAHACTCA € OTBETOM MPH BUAOW3MCHCHHH 3aJaHUs, CBOOOJHO CHPABIACTCS € MPAKTUUICCKUMH
3aTaAHMIMH.

OreHKka «XOPOIIO» BBHICTABIACTC OOVHAIOMIEMYCS, TBEPAO 3HAIOIIEMY MPOTPaMMHBIA MaTepHal,
KOTOPBIM H37araeT €ro rpaMOTHO U IO CYHIECTBY, HE AOMYCKAET CYIIECTBEHHBIX HETOUHOCTEH B OTBETE HA
BOIPOC, NPABUJIBHO MPUMEHSIET TCOPETHUECKUE MOJOKEHUS MPU PELICHUN MPAKTHYECKUX BOMPOCOB H 3314,
HE UCHBITBIBACT 3aTPYIHCHUN C OTBETAMH HA BOMPOCHI.

OreHKka «yIOBICTBOPUTEIBHO» BBICTABILCTCA OOVYAIOMIEMYCS, KOTOPBIH WMEET 3HAHHSA TOIBKO
OCHOBHOIO MAaTepHana, HO HE YCBOHII €r0 ACTANCH, AOMyCKAcT HETOYHOCTH, HCAOCTATOYHO IPABHIBHBIC
(OPMYNHPOBKH, HCIIBITHIBACT 3aTPYIHCHIS IPH BBIMOIHCHUH NPAKTHIECKHX padoT.

OreHKka «HEYIOBICTBOPUTEIBHOY BBICTABIACTCS OOYUAOIIEMYCS, KOTOPHIH HE 3HACT 3HAYHTCIBHOU
YacTH MPOrpaMMHOrO MaTepHana, JOMYCKAeT CYINCCTBCHHBIC OMIHOKH, HEYBEPCHHO, € OONBIIMMH
3aTPyIHCHUSMH BBINIOTHACT MPAKTHICCKUE pabOThI.



