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PabGouass mnporpamma yueOHoil muctumiubHel «®@usmka» pazpaboTaHa Ha  OCHOBE:

- denepanpHoro 3akoHa oT 29 nekabps 2012 1. Ne273-®3 «O6 oOpazoBaHuM B
Poccuiickoit denepanum»

- [Tpukaz MunuctepctBa npocsenienust Poccuiickoit @enepanuu ot 24 asrycra 2022 roga
N 762 (c m3menenusimu Ha 20 nexabps 2022 roma) «O6 yrtBepxkaeHun Ilopsaka opraHuzanuu U
OCYIIECTBIICHUSI 00pa30BaTENbHON JEATEIBHOCTH MO 00pa3oBaTeNbHBIM MPOrpaMMaM CpPEIHEro
npodeccnoHanLHOr0 00pa3oBanus';

- [Ipukaz MunnpocBemenuss Poccun ot 14.06.2022 Ne 444 «OO6 yTBepX ACHUH
denepanbHOro rocyaapcTBeHHOro obpasoBarenbHOro crapmapra CIIO mo cmenmanpHOCcTH 15.02.16
TexHomorust MmammmHOCTpOCHM» (3apeructpupoBano B Munrocte Poccun 01.07.2022 Ne69122).

- [Tpukaza MunoOpHayku Poccuu ot 17.05.2012 Ne413 "O6 yrBepxkacHun (eaepaibHOro
rocy/1apCTBEHHOI0 00pa30BaTEeNIbHOTO CTaHIapTa CpelHero oomiero oopasoBanus';

- ITpuxaza MunucrepctBa npocsenienust Poccuiickoit @enepaunu ot 12 asrycra 2022 r Ne
732 "O BHeceHUHU W3MEHEHUH B (peiepaibHbIi rOCy1apCTBEHHBI 00pa30BaTENIbHBINA CTAHIAPT CPETHETO
obmiero o0pa3oBaHMs, YTBEPKIACHHBIA MpHKa3oM MUHHCTEpCTBAa 00pa3oBaHMsl Hayku Poccuiickoit
Oenepanuu ot 17 mast 2012 T Ne413";

- ITpuxaza MunuctepcrBa nmpocsenieHus Poccniickoit @eneparnun ot 18 mas 2023 r Ne371
"O0 yTBepkaeHnn (penepaabHON 00pa3oBaTEILHON MPOrpaMMbl CPETHETO 00IIero oopazoBanus";

- ITpuxaza MunucrepctBa npocsemenus Poccuiickoit denepaunn ot 22 mapra 2021 r Ne
115 "O6 yrBepxknenuun [lopsiaka opraHu3anid U OCYIIECTBICHUS 00pa30BaTEeIbHON JIEATEILHOCTH TIO
OCHOBHBIM 0011€00pa3oBaTeIbHBIM IpOrpaMMaM - 00pa3oBaTeIbHBIM IMpPOrpaMMaM Ha4yaJlbHOTO
00111ero, OCHOBHOT'O OOIIETO M CPETHEro 00IIero 00pa3oBaHus,

- [Tpuka3 MunucrepctBa mnpocBemienuss PO or 21 cenrabps 2022 r. N 858 "OO0
yTBEpKIACHUH (heepaabHOro MepeyHsl Y4eOHUKOB, JOMYIIEHHBIX K HCIOJIb30BAHUIO MPHU peau3alun
UMEIOIINX TOCYIAPCTBEHHYIO AKKpPEAWUTAIMIO OOpa30BaTEeNbHBIX MNPOTpaMM HA4yaJlbHOTO OOILEro,
OCHOBHOTO  00Imero, cpemHero oOMero o0pa3oBaHUS  OPTaHM3AlUSAMH, OCYIIECTBISIOMIUMHU
00pa3oBaTEeNbHYIO JIEATEILHOCTh U YCTAHOBJICHUS IMPENEIbHOTO0 CPOKa MCIOJIb30BAaHHS MCKIIIOUEHHBIX
yueOHHKOB" (¢ n3MeHeHus MU U JonoiaHeHussMHA Ne 347 ot 21 mas 2024 1);

- [Tucemo MunucrepcTBo npocserienust Poccuiickoit gpenepanun ot 14 uions 2024 r. N
05-1971 «O HampaBieHWH peKOMeHmanwi» (BMecTe ¢ "PexoMeHmanusMu Mo peain3aliii CPeTHEro
obmero oOpa3oBaHMsi B  Ipelesiax OCBOGHUS  00pa3oBaTeIbHOM  MPOrpaMMbl  CPEIHETO
npodeCCHOHAIBHOTO 00pa3oBaHus'");

- VYcrapa [AIIOY CO «Ilonmunpodunsneiii TexuukyM um. O.B.Tepémkuna» Ne 788-I1I1
09.11.2016r;

- [lonoxxenust 00 opranmzanuu u nposeneHus npaktuku [AIIOY  CO «IIT wum.
O.B.Tepémkunay;

- [Tonoxenus 06 ounom otaenerun I'AIIOY CO «IIT um. O.B.Tepémxunay;

- [Tonoxenus o camocrosarensHol padote AIIOY CO «IIT um. O.B.Tepémkunay;

- [TonoxkeHuss ~ WO IUIAHMPOBAHWIO, OPTraHU3AlUKd U TPOBEACHHUIO JTAOOPATOPHBIX,
npaktudeckux pador AIIOY CO «IIT um. O.B.Tepéuikunay;

- [TonoxxeHns O TEKyIIeM KOHTPOJIE M IPOMEXYTOYHOH arrectanuu cTyaeHToB ['AIIOY
CO «IIT um. O.B.Tepémkunay;

- [Tonoxenue o popmMupoBaHUM (POHAA OLEHOUHBIX CPEJCTB IJISi MMPOBEACHUS BXOJHOTO,
TEKYIIEro KOHTPOJIS U UTOTOBOM aTTeCTaIlH.

PA3PABOTUYHUK: 'AIIOY CO «Ilonunpoduibheiii TexHukym uM. O.B.Tepémkunan
3ansxuabix C.C., npenonasareib
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1. OBIIAA XAPAKTEPHCTHKA PABOYEH ITPOTPAMMBI YYEEHOH JJUCI[HIT/THHBI
1.1. O6aacTh npuMeHeHHus padoyeil NporpaMmMsbl

PabGouass mnporpamma yueOHOW mucuMmuiuHbl «Duzukay SBIIICTCS  00S3aTEIBHOW YaCThIO
0011e00pa30BaTeNIbHOTO IMKJIa 00pa3oBaTeibHOM Tporpammbl B cooTBeTcTBUU ¢ PI'OC 5 CIIO mo
ykpynHeHHo# rpymnmne 15.00.00 Mammnoctpoenue no OIIOIT CITO IICC3 cnenumansnoctu 15.02.16
TexHonorusi MalMHOCTPOCHUS, YTBEPKIAECHHOrO npukazoM MunnpocsemeHuss Poccun ot 14.06.2022
No 444 «O06 ytBepkneHun (enepaabHOr0 rocyaapcTBeHHOro oopaszoBatenbHOro cranmapra CIIO mo
cneunanbHoct 15.02.16 TexHonorus MammHocTpoeHus» (3apeructpupoBaHo B Muntocte Poccun
01.07.2022 Ne69122).

1.2. MecTo JUCHUIJIMHBI B CTPYKTYPe OCHOBHOI NpogecCHOHATBLHOI 00pa30BaTeIbHOM
NPOrpamMMBbl:
IIporpamma peanusyercst Ha 1 u 2 kypce B 1, 2, 3 cemecTpax

1.3. He.]'lb A IVIAHUPYEMbI€ Pe3yJbTaTbl OCBOCHUS TUCIHHUIIIMHDBI

Conep:kanue nporpaMMbl 00111€00Pa30BaATEILHON IMCHUILIMHBI «DPU3NKA)» HATIPABJIEHO HA
AOCTUKEHHe CJIeTYIUIUX 1eJIei:

. dbopmupoBaHre y oOOydYarolIMXcsi YBEPEHHOCTH B IIEHHOCTH OO0Opa3oBaHUs, 3HAYUMOCTH
bu3MYECKUX 3HAHHUK JUISI COBPEMEHHOTO KBaTU(UIIMPOBAHHOTO CIICIUATNCTA TIPU OCYIIECTBICHUHU €T0
PO eCCUOHAITBHON JEATETLHOCTH;

. (hopMHUpOBaHNE €CTECTBEHHO-HAYUYHOU I'PaMOTHOCTH;

. OBJIaJIcHHE criennuyecKoil cucteMoi pu3nueckux NOHATUN, TEPMUHOJIOTHEN U CUMBOJIMKOM;

. OCBOCHME OCHOBHBIX (PM3NYECKUX TEOPHil, 3aKOHOB, 3aKOHOMEPHOCTEH;

. OBJIaJICHE OCHOBHBIMU METOJAaMH HAYYHOI'O MO3HAHUS MPUPOJbI, UCHOJIb3YEMBIMU B (hU3HKE
(HabnoeHMe, ONUCaHne, U3MEPEHHE, BBIIBIKEHHE THITOTE3, IPOBEACHUE SKCIIEPUMEHTA);

. OBJIaJICHUE YMEHUSIMU 00pabaTbiBaTh JaHHbIE SKCIEPUMEHTa, OOBSACHATh IOTYYEHHbIE

pe3yabTaThl, YCTaHABIMBATh 3aBUCUMOCTH MEXIY (HU3NUYECKUMH BeJIMYMHAMM B HaOII0JaeMOM
SIBIIGHUH, J1€]1aTh BHIBOJIBI;

. (opMupoBaHKE YMEHU pelaTh (pU3nUeCcKue 3a/1a4i Pa3HbIX YPOBHEH CIIOKHOCTH;

. pa3BUTHE MO3HABATENIbHBIX HHTEPECOB, WHTEIIEKTyaJIbHBIX M TBOPYECKHX CIOCOOHOCTEH B
npolecce NPUOOPETEHHs 3HAHUM C MCIOJB30BAaHMEM pA3IUYHBIX MCTOYHHKOB HWHGPOpPMALUU H
COBPEMEHHBIX HH(OPMALIMOHHBIX TEXHOJOTWH; yYMEHUH (QOpMYyJIuUpoBaTh U  OOOCHOBBIBATH
COOCTBEHHYIO MO3MIMIO MO OTHOWIEHHIO K (u3nyeckoil HH(OpMAIUK, NOIydaeMol U3 pa3HbIX
HCTOYHUKOB;

OcBoenne kypca O/ «®Pu3uka» npeanoaaraer pemerHue cJaeayomnx 3aaay:

. npuoOpereHre 3HaHUA O (YHIAMEHTAIbHBIX (U3NYECKUX 3aKOHAX, JIeKAIIUX B OCHOBE
COBpPEMEHHOM (U3NYECKON KapTHUHBI MHpa, NPUHLMUIIOB JEHCTBUS TEXHUYECKUX YCTPOMCTB U
IIPOM3BOJICTBEHHBIX IPOLIECCOB, O HamOoJiee BAXKHBIX OTKPBITUSAX B 00JacTH (PU3MKHM, OKa3aBILUX
OINpEIENAIONIEe BIUSHNAE HA PA3BUTHE TEXHUKHU U TEXHOJIOTUH;

. NOHMMaHUEe (PU3MYECKON CYIIHOCTU SIBICHUH, MPOSBISIONIMXCA B paMKax MPOU3BOJCTBEHHOMN
JIeSITeIIbHOCTH;
. OCBOGHHE CIOCOOOB HCIIONIb30BaHUA (U3UYECKUX 3HAHUU N7 PEIICHUS NPAKTHUYECKUX U

npodecCuoHaNbHBIX 3ajja4, OOBSICHEHUSI SIBJICHUN MPUPOJIbI, TPOU3BOJACTBEHHBIX U TEXHOJIOIMUYECKUX
IPOIIECCOB, MPUHIUIOB JIEHCTBUA TEXHUUYECKUX NMPUOOPOB U YCTPOUCTB, oOecreueHust 6e30MacHOCTH
IIPOU3BOJCTBA U OXPaHbI IPUPOJIBI;



. (dbopMHUpOBaHHE YMEHHH pemarh y4eOHO-IPAKTHYECKHE 3aqaud (PU3UUECKOTO COJEPIKAHHS C
y4€TOM MpoQeCcCHOHATILHOM HAIPaBICHHOCTH;

. npruoOpeTeHNe ONbITa MO3HAHKS U CAMOIIO3HAHUS; YMEHUH CTaBUTh 3a/1a4K U PEIIaTh MPOOIEMbI
¢ yu€ToM nipo(heCCUOHATLHOI HAIIPABICHHOCTH;

. (dbopMHpOBaHHE YMEHHI UCKaTh, aHAJTM3UPOBATh U 00pabaThIBaTh PU3NUECKYIO HH(OPMAIIHIO C
yu€ToM MpoQeCcCHOHATILHOM HAPaBICHHOCTH;

. NOJTrOTOBKAa  OOYYamIIUXCs K  YCICNIHOMY  OCBOCHHMIO  JHCHUIUIMH W MOAYJeH
npodecCHOHAIBHOTO IHMKIA: (POPMUPOBAHKE Y HUX YMEHHUH U OIBITA JESITEIbHOCTH, XapaKTePHBIX IS
npodeccuid / JODKHOCTEH CIyXalluX WIH CHEIHaTbHOCTeH, MOJy4YaeMbIX B MPOQGECCHOHAIBHBIX
00pa3oBaTEeNbHBIX OPraHU3ALNAX;

. NOArOTOBKa K  (opMupoBaHHio  OOMMX  KOMIETEHIMA  Oyaylmero  CHeruaincTa:
caM000pa30BaHMs,  KOMMYHHUKAI[MHM,  [POSBICHHS  TPaXKIAHCKO-NATPUOTHYECKON  TO3UIIHH,
COTPYJHUYECTBA, MPUHSITUS PEIICHUNA B CTAHJAPTHOW M HECTAHIAPTHOW CUTYAIHsIX, IPOCKTUPOBAHMSI,
npoBefeHUsT (U3MUECKUX U3MepeHHid, (PPEeKTUBHOrO W 0€30MaCHOT0 WCIONIB30BAHUS PA3ITUIHBIX
TEXHUYECKHX YCTPOUCTB, COOJIIOJICHHS TIPABUII OXpaHbl TpyJa pu padoTe ¢ HU3NIeCKHMU PUOOpaMu
1 000pyAOBaHHEM.

OcoOeHHOCTh  (POPMUPOBAaHUS COBOKYITHOCTH 3a/a4 HM3y4eHHsS (QHU3UKU JUII CHUCTEMBI CPEIHETO
npoeCCHOHATLHOTO 00pa30BaHUs 3aKIIOYAeTCd B HEOOXOAMMOCTH peaju3alu NpodeccHoHaNbHOM
HANpaABJICHHOCTH pelIaeMbIX 3ajad, y4yéra OCOOCHHOCTEH Ccdepbl JeATSNPHOCTH  OyayInx
CIICI[AJICTOB.

B pesyabTare ocBOeHUSsI AUCHUILUINHBI 00y4al0IIMIics T0JKEH YMeTh:

V¥Y1: yBepeHHO MOIb30BATHCS (PU3MUECKON TEPMUHOIOTHEN 1 CUMBOJIUKOIA;

¥Y2: BrageTh OCHOBHBIMH METOAAaMH HAyYHOTO MO3HAHMS, HCIOJIB3YeMOro B (H3HMKe: HAaONOACHUE,
OIMCaHue, U3MEpPEHHE, IKCIIEPUMEHT; 00pabaThIBaTh

pe3ynbTaThl U3MEPEHUil, OOHAPYKUBATh 3aBUCUMOCTb MEXIy (U3MYECKHMH BEINYNHAMHU, OOBSICHSITH
MIOJIyYeHHBIE PE3YJIbTAThI U JIENaTh BHIBOJIBI,

¥Y3: chopmupoBaTh yMeHHE pemiaTh PU3nIECKHe 3a1a49u;

Y4: npuMeHsATh MONy4YeHHbIC 3HAHUS IS OOBSICHEHHs YCIOBUN NMPOTEKaHUs (PU3NYECKUX SBICHUN B
NPUPOJIE U TSI IPUHSATHS IPAKTUIECKUX PEIICHHUH B

MOBCEJTHEBHON KM3HM; CPOPMUPOBATH COOCTBEHHYIO MO3MIHMIO IO OTHOIICHHIO K (U3UUECKOH
uH(pOpMaINy, MOTyIaeMON U3 Pa3HbIX HCTOYHUKOB;

B pe3yabTare 0cBOCHUS IUCHUILIMHBI 00YYAIOIIMIACA 10JI2KEH 3HATh:

31: cMmbIcn TOHATHI: (U3MYECKOE SIBICHHE, THUIIOTE3a, 3aKOH, TEOpPHsl, BEIIECTBO, B3aMMOJICHCTBHE,
AIEKTPOMArHUTHOE T0JIe, BOJHA, OTOH, aTOM, aTOMHOE SIIPO, MOHU3UPYIOIINE U3ITy4ICHUS;

32: cMbIc GU3UYECKUX BEJTUYHH: CKOPOCTh, YCKOPEHHE, Macca, CHIIa, UMITYJIbC, paboTa, MeXaHuYecKast
SHEPIus, BHYTPEHHsSI SHEprus, aOCOIIOTHAs TEeMIIEpaTypa, CpeIHsss KWHETHYECKas SHEeprus 4acTHIL
BEIIIECTBA, KOJUYECTBO TETUIOTHI, SJICMEHTAPHBIN AICKTPUICCKUN 3apsI;

33: cMbIcT (QU3MUECKUX 3aKOHOB KJIACCHYECKOH MEXaHWKH, BCEMHPHOTO TATOTCHMS, COXPAaHCHHS
OHEPIrvu, HMITyJbCa MW OSJICKTPHUYCCKOI'0 3apdanaa, TECPMOIWHAMHKH, 3H€KT‘pOMaFHHTHOI>'I HUHAYKIWU,

doroapdekra;
34: BKJIa] pOCCUNUCKUX U 3apyOSKHBIX YUCHBIX, OKa3aBIIUX HANOObIIEE BIMSHUE HA pa3BUTHE (DU3UKH



Koa n HanmeHoBaHue hopMupyembIx
KOMNeTeHLUn

MnaHupyemble pe3ynbTaTbl OCBOEHUA AUCLUNIIUHbI

Oo6wwue

,U,I/ICLIVIHHVIHaprIe

OK 01. BoioupaThb cnoco0bl pemeHusi 3a1a4
npo¢ecCHOHATBHOM eSITeJIbHOCTH
NMPUMEHHUTEIbHO K PAa3JIMYHBIM KOHTEKCTaM

B yacT TPYy/10BOTr0 BOCIUTAHUS:

- TOTOBHOCTH K TPY/y, OCO3HAHHE IIEHHOCTH
MacTepcTBa, TPya0tooue;

- TOTOBHOCTH K aKTUBHOM JIEATEIHLHOCTH
TEXHOIOTHYECKON W COIMaJIbHOMN
HaIPaBJIECHHOCTH, CIIOCOOHOCTh HHUIIMUPOBATH,
MJIAHUPOBATH M CAMOCTOSITENILHO BBIMOJIHATH
TaKyI0 JEATEIbHOCTB;

- UHTEpEeC K pa3In4yHbIM chepam
npodeccuoHaNbHON NesSTENbHOCTH,

OBJ1aleHHe YHUBEPCAJIbHBIMH Y4eOHBIMU
NMO03HABATEJIbHBIMHU AelCTBUAMM:

a) 0a30BbIe JOTHYeCKHE JelCTBHS:

- CaMOCTOATEIBHO (HOPMYIHPOBATH U
aKTyaJIN3UPOBATH MPOOIEMY, PACCMATPUBATh €€
BCECTOPOHHE;

- YCTaHABJIMBATh CYIICCTBEHHBIN MPU3HAK WU
OCHOBAaHUA OJIA CpaBHeHI/IH, KJ'IaCCI/I(bI/IKaIII/II/I nu
00001IeHMS;

- OIIPCACIIATDb HCIIN ACATCIIbBHOCTH, 3a/1aBATh

- ¢()OpMHUPOBAHHOCTb MPECTABICHUN O POJIU U
MecTe GU3MKU U aCTPOHOMHUH B COBPEMEHHOM
Hay4YHOI KapTHHE MUPA, O CUCTEMOOOpa3yloLIei
poiu (PU3KMKU B Pa3BUTUU €CTECTBEHHBIX HAYK,
TEXHUKHU U COBPEMEHHBIX TEXHOJIOTHH, O BKJIae
POCCHUICKUX U 3apyOEKHBIX yUEHBIX-(U3UKOB B
pa3BUTHE HAYKU; IOHUMaHUE PU3NYECKON
CYLIHOCTH HaOJIIOAAEMBIX SIBJICHUI MUKPOMUDA,
MaKpoMHpa U MEraMupa; HOHUMaHUe PoJIn
ACTPOHOMMH B MPAKTUYECKOM IeATEIbHOCTH
YEJIOBEKA U JAJIbHENIIIEM HayYHO-TEXHUYECKOM
pa3BUTHH, POJIU PU3UKHU B POPMUPOBAHUH
KpYyrosopa u (pyHKIHOHAIBHON IpaMOTHOCTH
YeJIoBEKa Ul PEIICHUs IPAKTUUECKUX 3a]a4;

- BJIaJIeTh OCHOBOIIOJIAraloIUMH (PU3HYECKUMU
HNOHATHUSAMM U BEJIMUNHAMH, XapaKTEPU3YIOLIUMU
¢du3nueckre mporeccs (CBSI3aHHBIMH C
MEXaHUYECKUM JBM)KEHHEM, B3aUMOJCHCTBHEM
TeJ, MEXaHUYECKUMHU KOJIeOaHUSIMU U BOJTHAMU;
aTOMHO-MOJIEKYJISIPHBIM CTPOCHUEM BEILECTBA,
TEIUIOBBIMH MPOLIECCAMHU; IIEKTPUUECKUM U
MarHUTHBIM TOJISIMH, 3JIEKTPUUYECKUM TOKOM,
3JIEKTPOMArHUTHBIMH KOJI€0aHUSMHU U BOJTHAMU;
ONTUYECKUMHU SIBICHUSMH; KBAHTOBBIMHU
ABJICHUSIMHU, CTPOCHHEM aTOMa U aTOMHOTO $1/1pa,



MnapaMeTpbl U KPUTCPHUU UX NOCTUIKCHUS

- BbISIBJISITh 3dKOHOMCPHOCTHU U ITPOTUBOPCYUNA B
pacCMaTpUBACMBIX SIBJICHUAX,

- BHOCUTb KOPPCKTHUBBI B ACATCIIbHOCTD,
OLICHUBATb COOTBETCTBUEC PEC3YJIbTATOB LCJIAM,
OLICHUBATb PUCKU HOCHGI[CTBI/Iﬁ ACATCIIBHOCTH,

- pa3BUBATb KPCATHUBHOC MBIIJIICHUC IIPU
PCIICHUHN ) XU3HCHHBIX HpO6JICM

0) 0a30BbIe HCCJIe0BaTeIbCKUE IeHCTBUA:

- BJIAJICTh HaBbIKAMU y4€OHO-UCCIIEI0BATENbCKOMN
U TIPOEKTHOM JESATEIIbHOCTH, HAaBbIKAMU
paspeleHus mpoodieM;

- BBIABJIATH IPUYUHHO-CIIEACTBEHHBIE CBA3H U
aKTyaJu3UpOBaTh 3a/1a4y, BbIIBUIaTh TUIIOTE3Y
€€ PELUCHUs, HAXOAUTh apIyMEHTHI IS
JI0OKa3aTelIbCTBA CBOMX YTBEPKICHUM, 3a/1aBaTh
napamMeTpsl U KpUTEPUH PELLECHNUS;

- AHAJIM3UPOBATD ITOJYUCHHBIC B XOZC PCIICHUA
3ala4i pC3yJibTAaThbl, KDUTUYCCKHU OLCHHUBATDH UX
AOCTOBCPHOCTD, IPOTHO3UPOBATH U3BMCHCHHUC B

HOBBIX YCJIIOBUSIX;

- YMETbh IEPEHOCUTH 3HAHMS B TO3HABATEIBbHYIO U
MPAKTHYECKYIO0 00JIaCTH KUZHEICATEILHOCTH;

PaAOAKTUBHOCTBIO); BIIAJIETh
OCHOBOIIOJIATAIOIIMMHU aCTPOHOMUYECKUMHU
IMOHATHUAMU, TO3BOJIAIOINIUMHU XAPAKTCPU30BATH
MPOIIECCHI, TPOUCXOIAIINE HA 3BE3/1aX, B
3BE3/IHBIX CHCTEMaX, B MEKTATaKTUIECKON CPeJIe;
JIBYDKCHUE HEOCCHBIX TEJI, DBOIOIHIO 3BE31 U
Bcenennoii;

- BJIQJETh 3aKOHOMEPHOCTSMU, 3aKOHAMH 1
TEOPHSIMU (3aKOH BCEMHUPHOTO TAToTeHUS, [, II
III 3akonbl Hh10TOHA, 3aKOH COXpaHEHUS
MEXaHUYE€CKOW SHEPTUH, 3aKOH COXPaHEHUS
MMITyJIbCa, IPUHLINI CYNEPHO3ULIUU CUII,
MPUHIUI PABHOMPABHOCTU MHEPIUATIBHBIX
CHCTEM OTCYETA; MOJIEKYJISIPHO-KUHETUYECKYIO
TEOPHUIO CTPOCHUS BEILIECTBA, Fa30BbIE 3aKOHBI,
MIePBBI 3aKOH TEPMOJAMHAMUKHN; 3aKOH
COXPAHEHUS JIEKTPUUECKOT0 3aps/ia, 3aKOH
Kyiona, 3akon Oma 1151 yyacTka 1enu, 3aK0H
Owma 1711 TOJTHOM AJICKTPUYECKOM LIeTH, 3aKOH
Jxoyis - JIeHna, 3aK0OH 3JIEKTPOMarHuTHOU
MHIYKIWHU, 3aKOH COXPAHEHUS YHEPTUH, 3aKOH
MPSIMOJIMHEMHOTO paclpoCTPAaHEHHUsI CBETA, 3aKOH
OTpaXEHUs CBETA, 3AKOH MPEJIOMIIEHUS CBETA;
3aKOH COXPaHEHHUs YJHEPTHH, 3aKOH COXPAHECHUS
HMMITYJIbCA, 32aKOH COXPAHEHHUS JIEKTPUIECKOTO
3apsifia, 3aKOH COXPaHEHUsI MAaCCOBOTO YHUCIIA,
noctynatel bopa, 3aKOH paiInOaKTUBHOTO
pacmaja); yBepeHHOE UCIIOJIb30BaHNE 3aKOHOB U



OK 02. Ucnosib30BaTh COBpEMEHHbIE
CpeACTBA MOMCKA, AaHAJINU3A U
HHTepnpeTanuu nHgopmMauuu, 1
HH(OPMALMOHHBIC TEXHOJIOTHH A
BbIINOJIHEHN 32124 NPO¢eCcCHOHATLHOH
NAeATe1bHOCTH

- YMETh HHTETPUPOBATH 3HAHUSI U3 PA3HBIX
MPEeIMETHBIX O0IacTei;

- BbIJIBUT'aTbh HOBBIC UJICH, IIPCAJIaraThb
OPUT'MHAJIBHBIC IOAXOAbI U PCHICHU A,

- CIIOCOOHOCTH MX HCIIOIBL30BAaHUS B
MO3HABATEJIbHOM U COIIMAIbHOM MTPAKTHKE

B 00s1acTH HEHHOCTH HAYYHOI'O MO3HAHUSA:

- (hopMupOBaHHOCTH MUPOBO33pEHUH,
COOTBETCTBYIOIIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKH U OOILECTBEHHOM MPAKTUKH,
OCHOBAHHOTO Ha JIMAJIOTe KYJIbTYD,
CIOCOOCTBYIOILIEIO OCO3HAHUIO CBOETO MECTA B
HOJIMKYJIBTYPHOM MHUDE;

- COBEpPLIEHCTBOBAHHUE SI3IKOBOM M YUTATEIBCKOM
KYJIbTYPBI KaK CPEACTBA B3aUMOJICHCTBUS MEXKITY
JOIbMU U MO3HAHUS MUPA;

- OCO3HAHME LICHHOCTH Hay4YHOU J€ATEIbHOCTH,
TOTOBHOCTB OCYILIECTBIIATH IPOEKTHYIO U

3aKOHOMEPHOCTEH MpH aHanu3e HU3MIECKUX
SIBJIEHUW U MPOLIECCOB;

- c¢(OpMHUPOBATh YMEHUS pelIaTh pacueTHbIE
3aJauu C SBHO 3a/laHHON (U3UUECKON MOJIENbIO,
UCTIONB3Ys (PU3NUECKHUE 3aKOHBI M IPUHLIUIIBL; Ha
OCHOBE aHAJIN3a yCJIOBHUS 3a7]a4d BHIOMPAThH
($U3NIECKyI0 MOJETIb, BBIIEIATh (PU3NIECKHE
BEJIMYMHBI U (POPMYIIbl, HEOOXOAUMBIE JIJIS €€
pelIeHus, IPOBOJAUTH PacUeThl U OLIEHUBAThH
PEATLHOCTD MOJIyYE€HHOT0 3HaUeHUs (pU3nuecKon
BEJIMYMHBI; peIllaTh KaueCTBEHHBIE 3a/]auH,
BBICTPaNBasi JIOTHYECKH HEPOTUBOPEUHUBYIO
LIENIOYKY PacCyKJIEHUI ¢ ONIOPOH HA U3yUYEHHBIE
3aKOHBI, 3aKOHOMEPHOCTH U (PU3NYECKHE SBICHHUS

-copMHUpPOBATH YMEHUS yUUTHIBATH TPAHUILIBI
MPUMEHEHUS U3YYCHHBIX (DU3UUECKUX MOJIEICH:
MaTepHalibHas TOYKA, HHEPIMATIbHASI CUCTEMA
OTCYETA, UACATBHBIN Ia3; MOACIH CTPOCHUS
ras3oB, )KUAKOCTEW U TBEPABIX TEJ, TOUCUHBIN
AIIEKTPUYECKUM 3apsl, iAepHas MOJIeNIb aTOMa,
HYKJIOHHAsi MOJIEJIb @TOMHOTO si/ipa MPU PEUICHUHN
bu3nYecKux 3a1ad4;

- copMupoBaTH COOCTBEHHYIO TTO3UIIUIO 11O
OTHOIICHHIO K pru3nyeckor HHpopMaIum,
MOJTy4aeMO# U3 pa3HbIX UCTOYHUKOB, YMETh
UCTIONB30BATh IIU(PPOBHIC TEXHOJIOTHH IS
[IOMCKAa, CTPYKTYPUPOBAHUs, HHTEPIPETALUU U



HCCIICOOBATCIIbCKYIO NCATCIIbBHOCTD
WHIAUBUAYAJIBHO U B I'PYIIIIC,

OBJ1aJleHHe YHUBEPCAJIbHBIMH Y4eOHBIMU
NMO3HABATEJIbHBIMHU AelCTBUSIMM:

B) padora ¢ nunpopmaumeii:

- BJIAJICTh HABBIKAMH TTOJTy9ICHUS WH(OPMALIUN U3
HMCTOYHHUKOB PA3HBIX THUIIOB, CAMOCTOSITEIIBHO
OCYIIECTBIISATH IOUCK, aHAIHU3, CHCTEMAaTU3aLIUIO
U MHTEpIpETalnio HHHOPMaLUU PA3IUYHBIX
BUJIOB U (DOPM IpeICTaBICHHUS;

- CO3/1aBaTh TEKCTHI B Pa3IMUHBIX hopMaTax ¢
y4eTOM Ha3HaueHus UHOpMaIUH U LIeJIeBOM
ayJIMTOPUH, BBIOMpas ONTUMAIBHYIO POpMY
MPEJICTABICHUS U BU3YaIU3alluy;

- OICHHUBATb JOCTOBCPHOCTDL, JICTUTUMHOCTb
I/IH(I)OpMaLII/II/I, €€ COOTBCTCTBUC ITPABOBbLIM U
MOPaJIbHO-3THYCCKUM HOPMaAM;

- UCTIOJIB30BATh CPENICTBA MH(POPMAIIMOHHBIX U
KOMMYHHKAIIHOHHBIX TEXHOJIOTHH B pelICHUN
KOTHUTHBHBIX, KOMMYHHKATUBHBIX U
OpraHU3aIMOHHBIX 33]1a4 C COOI0CHUEM
TpeOOBaHUI1 SPrOHOMUKH, TEXHUKHU
0€30MacHOCTH, TUTUEHBI, PeCypcocOepekeHH,
NPaBOBBIX U ATHYECKUX HOPM, HOPM

npeCTaBiIeHNs y4eOHOM U HaAy4YHO-IOMYJIIPHOM
UH(POPMALIUK; PA3BUTh YMEHHSI KPUTHUECKOTO
aHaJu3a noxyd4aeMoi HHPpopMauu



OK 03. IInannpoBaTh M peajin30BbIBATH
co0CTBeHHOE NPo(dhecCHOHATBHOE H
JIMYHOCTHOE€ pa3BUTHE,
NpeANPUHIMATEIbCKYIO 1eATeJbHOCTh B
npogeccCHOHANBLHOM c(epe, HCI0JIb30BATh
3HAHUSI 10 (PMHAHCOBOM I'PAMOTHOCTH B
Pa3JMYHBIX )KU3HEHHBIX CUTYaIUsSIX

nH(OpPMAITMOHHOM 0€301MaCHOCTH;

- BJIAJICTh HaBbIKAMU PACIIO3HABAHUSA U
3aluThl HH(OPMALIUK, HTHPOPMATUOHHOMN
0€3011aCHOCTH JIMYHOCTH

B 00s1acTH 1yXOBHO-HPABCTBEHHOI'0
BOCIIUTAHUSA:

-- C(I)OpMI/IpOBaHHOCTB HPaBCTBCHHOI'O CO3HAHUA,
9THUYCCKOI'O ITOBCACHU A,

- CIIOCOOHOCTH OLICHUBATh CUTyallulO U
IMPUHHUMATb OCO3HAHHLIC PCIICHUS,
OPUCHTHPYACH HAa MOPAJIbHO-HPABCTBCHHBIC
HOPMBI 1 ICHHOCTH;

- OCO3HaHUE JTMYHOTO BKJIA/Ia B TIOCTPOCHUE
YCTOWYMBOTO OYyIyIIETO;

- OTBETCTBEHHOE OTHOIICHHE K CBOUM POJUTEISIM
U (UJTM) IPYTHM YICHAM CEMbH, CO3JITaHUIO CEMbU
Ha OCHOBE€ OCO3HAHHOT'O HpI/IHﬂTI/ISI IleHHOCTefI
CeMeﬁHOﬁ JKN3HU B COOTBECTCTBUH C TpaIII/II_II/ISIMI/I
HapoaoB Poccuu;

OsgiiaieHne YHUBEPCATbHBIMH
pPeryJIiTUBHBIMHU 1eiiCTBUSIMH:

a) caMOOpPraHu3anus:

- CaMOCTOSTCIIbHO OCYHICCTBJIATD
IMMO3HABATCIIbHYIO ACATCIBHOCTD, BLIABIIATH

- BJIaJICTh OCHOBHBIMHU METOAAMH HAy4YHOTO
MIO3HAHUS, UCTIOJIb3yEMbIMU B (DPU3UKE:
IIPOBOJAMTH IIPSIMbIE U KOCBEHHbBIE U3MEPEHUS
($u3nYeCKUX BETMYHH, BbIOUpAs ONTUMANIbHbBIN
Croco0 U3MepeHus U UCTI0Nb3Ysl U3BECTHBIE
METO/IbI OLIEHKH MOTPEIHOCTEH U3MEPEHHUI,
IIPOBOJIUTH UCCIIEA0OBAaHUE 3aBUCUMOCTEN
(bu3NYECKUX BEIUYNH C UCIOIB30BaHUEM
OPSMBIX U3MEPEHH, OOBSICHATH MOJTyYECHHbIE
pe3yJbTAThI, UCTIONb3YS (PU3NUECKUE TEOPHUH,
3aKOHBI U NOHATHS, U JIENIaTh BBIBOIBL;
coOuo1aTh MpaBmiia 0€301MacHOTo TPyAa IpU
MPOBEJCHUH UCCIIEI0BaHUI B paMKaX yu4eOHOro
SKCIIEPUMEHTA U y4eOHO-UCCIIeJ0BATEIbCKOM
JESITEIbHOCTH C UCIIOJIb30BaHUEM U POBBIX
U3MEPUTENbHBIX YCTPOUCTB U JIa0OPATOPHOTO
00opy10BaHus; CPOPMUPOBAHHOCTh
IIPEJICTAaBICHUNA O METO/1AX MOJIYUYEHHUS HAYYHbBIX
aCTPOHOMUYECKUX 3HAHUU

10



poOJieMbl, CTaBUTh U POPMYITUPOBATH
coOCTBEHHBIE 3a/1a4l B 00pa3oBaTeIbHON
JESTEIIbHOCTH U KU3HEHHBIX CUTYaIUsX;

- CaMOCTOATCIIbHO COCTABJIATD IIJIaH PCUHICHHA
HpO6J’ICMH C YYCTOM UMCHOIHUXCA PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEH U HpeﬂHo‘lTeHHﬁ;

- 1aBaTb OUCHKY HOBBIM CUTYALIUSAM;

CIoco0CTBOBATh (POPMUPOBAHHUIO U MTPOSIBJICHUIO
HIMPOKOH IPYAMIINU B pa3HBIX 00JacTAX 3HAHUH,
MIOCTOSIHHO TTOBBIIIATH CBOM 00pa30BaTEIIbHbIN U
KyJIbTYPHBIH YPOBEHb;

0) CAMOKOHTPOJIb:

WCITOJIH30BATh MPUEMBI pe(DIICKCHH IJIs1 OTICHKH
CUTYyalluH, BBIOOpA BEPHOT'O PELICHHUS;

- YMCTH OLICHUBATb PUCKH 1 CBOCBPEMCHHO
IMPUHHUMATh PCHICHUS 110 UX CHUXXCHUIO,

B) IMOIUOHAJbLHBIH HHTEJLJIEKT,
NMPeANoJaralimuii cpopMIUpPOBAHHOCTD:

BHYTPEHHEN MOTHBALUH, BKIIIOYAOIIECH
CTpeMJ'IeHI/Ie K JOCTHUXKCHUIO LICJIN U ycnexy,
OIITUMHU3M, HHUITUAaTHUBHOCTD, YMGHI/Ie
JIECTBOBATh, HCXO M3 CBOMX BO3MOKHOCTEH;

- OMIIATHUH, BKJIIOYAIOIIEH CIIOCOOHOCTE
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OK 04. DpdexTBHO B3aMMO/1€eilicTBOBATDH U
padoTaTh B KOJIJIEKTHBE U KOMaH/Ie

IOHUMAaTh YMOLMOHAIBHOE COCTOSIHUE APYTHX,
YUUTBIBATh €T0 MPU OCYILECTBICHUH
KOMMYHHKAIIMH, CTIOCOOHOCTh K COUYBCTBHIO U
COIEpPEKUBAHMUIO;

- COLMAIIbHBIX HABBIKOB, BKJIFOYAOIINX
CIIOCOOHOCTH BBICTPAWBaTh OTHOIICHUS C
JPYTUMH JIOABMHU, 3a00THTHCS, IPOSIBIIATD
MHTEPEC U pazpeniaTh KOH(IUKTHI

- TOTOBHOCTH K CaMOPa3BUTHIO,
CaMOCTOSATEIFHOCTH ¥ CaMOOIIPEIETICHUIO;

-OBJIaJICHHE HAaBbIKaMHU yUeOHO-
HCCIIEIOBATEIILCKOM, MPOEKTHOM M COIIMAIbHOM
JIESITELHOCTH;

OBiiaieHne YHUBEPCAIbHBIMH
KOMMYHHMKATHBHBIMH /IeiCTBUSIMM:

0) coBMeCTHas 1eATeJILHOCTD:

- IOHUMATh M MCTIOJIB30BaTh MPEUMYIIIECTBA
KOMaHJHOW ¥ UHIUBUIYaIbHOU paboThL;

- IPUHUMATh LCIIN COBMECTHOH JCATCIIBHOCTH,

OpPraHrU30BbIBATH U KOOPJAWMHUPOBATHb HeﬁCTBHH 10

€€ JOCTHXKXCHHUIO. COCTABJIATH IIJIaH I[CﬁCTBHfI,
pacnpeacissiTb poji € Y4€TOM MHEHUMN

YYaCTHUKOB O0OCYX/1aTh pe3yJIbTaThl COBMECTHOM

pabdoThl;

- OBJIQZICTh YMEHUSMH paboTaTh B rpyIIe ¢
BBITTOJIHEHUEM PA3JIMYHBIX COIUALHBIX POJICH,
TUTAHUPOBATh PabOTY IPYIIIbI, PAIIMOHATIBHO
pacmpeaensirTh AesITeNbHOCTh B HECTAaHAAPTHBIX
CUTyalusX, aiCKBATHO OLICHUBATDL BKJIA[]
KaKI0ro U3 y4aCTHHUKOB I'pYIIIIbI B pCUHICHUC
paccMmaTpuBaeMoi mpoOIeMbl



OK 05. OcymecTBJIAAITH YCTHYIO H
NMCbMEHHYI0 KOMMYHUKAIUIO HA
rocy1apcTBeHHOM si3bike Poccuiickoit
@enepanum ¢ y4eToM 0cO0eHHOCTEM
COLHAJIBHOTO M KYJbTYPHOI0 KOHTEKCTA

- KOOPJIMHUPOBATH U BBIMOIHSITH paboTy B
YCIIOBUSIX PEANbHOTO, BUPTYaAIbHOTO U
KOMOMHHMPOBAHHOTO B3aMOICHCTBHS;

- OCYIIECTBIIATH MMO3UTUBHOE CTPATETHYECKOE
MOBE/ICHNE B PA3IUYHBIX CUTYAIUSIX, IPOSBISATH
TBOPUYECTBO U BOOOpakeHue, ObIThH
MHUIIAATUBHBIM

OBiiaienne YHUBEpPCAIbHBIMH
pPeryJIsiTUBHBIMHU 1efiCTBUSIMM:

I') IPUHATHE ce0s1 M IPYTUX JIJei:

- IPUHUMATh MOTHUBBI U PTYMEHTHI IPYTUX
JIOZIeH P aHamu3e Pe3yJbTaTOB AESTEIbHOCTH,

- IPU3HaBaTh CBOE MPABO U MPABO JIPYTHX JHOACH
Ha OIIMOKM;

- pa3BI/IBaTB CHOCOGHOCTL IIOHUMAThb MI/Ip C
MO3ULIUU JPYTOro YeoBeKa
B 00J1acTH dCcTeTHYECKOI0 BOCIIUTAHUS:

- 9CTETUYECKOE OTHOIICHHUE K MHUPY, BKIIIOUAs
ACTETUKY OBITA, HAYYHOT'O U TEXHUYECKOTO
TBOPYECTBA, CIIOPTA, TPYAa U OOIIECTBEHHBIX
OTHOIIICHUH;

- CIIOCOOHOCTH BOCIIpMHUMATDH Pa3IMYHbIC BHU/IbL
HCKYCCTBA, TpaaAulIluH U TBOPUYCCTBO CBOCTO U
APYrux HApOJA0B, OyIIaTh SMOLIMOHAJIBHOC

- chopMHpOBaTH YMEHUS paclo3HaBaTh
buszndeckue ABIeHUs (MMPOIEeCcChl) U OOBICHATH
UX Ha OCHOBE M3yUYEHHBIX 3aKOHOB: PABHOMEPHOE
U paBHOYCKOPEHHOE MPSIMOJIMHEIHOE IBUKEHUE,
CBOOOIHOE TIaJICHHE TeJl, IBUKECHUE 110
OKpYKHOCTH, HHEPLIUS, B3aUMOACHCTBUE TEl,
KoJiebaTenbHOe TBMYKEHUE, PE30HAHC, BOJIHOBOE
nBrxkeHue; mupdysus, OpoyHOBCKOE IBHKEHUE,
CTpOEHHE KUIKOCTEH U TBEPBIX TeJl, K3MEHEHHE
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BOSHGﬁCTBHC HCKYCCTBA,

- Y6G)KJIGHHOCTI) B 3HAYUMOCTHU JJId JINYHOCTH U
O6IH€CTBa OTCYECTBCHHOT'O U MUPOBOI'O
HCKYCCTBA, 9STHUYCCKUX KYJIbTYPHBIX Tpa,Z[I/IHI/Iﬁ n
HapOAHOT'O TBOPUYCCTBA,

- TOTOBHOCTbH K CAMOBBIPAXKXCHHUIO B pa3HbIX BHAAaX
HCKYCCTB4, CTPEMJICHUC ITPOABJIATH KAYCCTBa
TBOp‘{eCKOf/'I JIMYHOCTH,

OBi1aeHNne YHHBEPCAJIbHBIMH
KOMMYHUKATUBHBIMU JIefiCTBUSIMM:

a) ob01IeHue:

- OCYLIECTBIJISITh KOMMYHHUKAIIUU BO BCEX cepax
JKU3HH;

- pacrio3HaBaTh HeBepOAIbHBIEC CPEICTBA
OOMICHMS, MTOHUMATh 3HAYCHUE COIUATBHBIX
3HAKOB, PACIIO3HABATH MPEATOCHIITKH
KOH(JIMKTHBIX CUTYaIlUil U CMATYATh
KOH(JIUKTHI,

- pa3BEpPHYTO U JIOTUYHO M3JIaraTh CBOIO TOUKY
3pEHHUSI C UCTIOIB30BAHUEM SI3BIKOBBIX CPEJICTB

o0beMa Tel Ipu HarpeBaHuU (OXJIAXKICHHH ),
TEIUIOBOE paBHOBECHUE, HCTIAPEHHE, KOHACHCALINS,
IUIaBJICHHUE, KPUCTAJUIM3ALNS, KUTICHHUE,
BIIQYKHOCTb BO3/yXa, CBA3b CPEIHEU
KUHETHYECKOW YHEPTUH TETUIOBOTO JBMXKECHUS
MOJIEKYJI ¢ a0COJIIOTHOW TeMITepPaTypoOi,
MIOBBIIIICHHUE JTABJICHUS ra3a MPU €ro HarpeBaHUU
B 3aKpPBITOM COCYJ€, CBA3b MEXKIY MapaMeTpamMu
COCTOSIHUS Ta3a B U30IPOLIECCax; dJICKTPU3AIH
TeJ, B3aUMO/ICIICTBHE 3aps/I0B, HATPEBAHHE
IPOBOJHHKA C TOKOM, B3aMMO/ICHCTBHE
MarHUTOB, JIEKTPOMArHUTHAS UHIYKITHS,
JieicTBUE MarHUTHOTO TOJISl HA IPOBOTHHK C
TOKOM M JIBMOKYIIHUNCS 3apsi]], 3IEKTPOMArHUTHbIE
KOJICOAHUS ¥ BOJIHBI, IPSMOJIMHEHHOE
pacrpocTpaHeHHEe CBETA, OTPAKEHHE,
npesioMyeHue, HHTepPepeHIus, TUPpaKIus u
MOJISIPU3AIUs CBETA, TUCTIEPCHUs CBETA;
doroanexTpuueckuit 3pPexT, CBETOBOE
JlaBJIeHUE, BOSHUKHOBEHUE TMHEWYATOTO CIIEKTPa
aToMa BOJIOPOJia, ECTECTBEHHAS U HCKYCCTBEHHAs
PaZOaKTUBHOCTD
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OK 07. CoaeiicTBOBATH COXpPAaHEHUIO
OKpY’KaKIIeH cpelbl, pecypcocdepekeHuIo,
NMPUMEHATH 3HAHUS 00 U3MEHEHUM
KJIMMAaTa, NPUHIIUNBI 0ePeKIUBOT0
NMPOU3BOACTBA, 3(P(PEKTUBHO 1eiHCTBOBATH B
Ype3BbIYAIHBIX CUTYaNUAX

IIK 1.1. Ucno1b30BaTh KOHCTPYKTOPCKYIO
U TEXHOJIOTUYECKYI0 TOKYMEHTAIUIO IPHU
pa3padoTKe TEXHOJIOTMYECKHUX MPOLECCOB
H3rOTOBJICHHUS AeTajleil MallIuH.

B 00J1acTH YK0JI0rH4€eCKOro BOCIIUTAHUS:

- c(pOpMHUPOBAHHOCTDH HKOJIOTMUYECKOMN KYJIbTYpHI,
[IOHUMAaHUE BIUSHUS COLUAIBLHO-DKOHOMUYECKUX
IIPOLIECCOB HA COCTOSTHUE NPUPOIHON U
COLMAJIBHOM Cpe/ibl, OCO3HAHUE II100aIBLHOI0
XapakTepa dKOJOTMYECKUX Mpobiem;

- IJJAHUPOBAHUE U OCYILECTBIICHHUE JCHCTBUI B
OKpY KarollleH cpesie Ha OCHOBE 3HaHU LieJel
YCTOMYMBOTO Pa3BUTHUS YEJIOBEUECTBA;

aKTUBHOE HETIPUSTHE IEHCTBUMA, TPUHOCAIINX
Bpel OKpY XKarollen Cpeae;

- YMEHHE IPOTHO3UPOBATh HEOIArONPUATHBIE
9KOJIOTMYECKHE NOCIEACTBHSI IPEATIPUHUMAEMBIX
JEUCTBUM, IPEAOTBPALLATD UX;

- paCIUpPCHUC OIIbITA ACATCIIbHOCTU
3KOJIOTUYECKOM HAIIPaBJICHHOCTH;

- OBJIaJICHHE HaBBIKAMHU y4eOHO-
HCCIIEIOBATEIILCKOM, TPOEKTHOM 1

COLIMATIBLHOM IEeATENHHOCTH

- BBISIBJISITh 3aKOHOMEPHOCTH U POTUBOPEYHS B
paccMaTpuUBaEMBbIX SIBJICHUSX;

- CaMOCTOSTEIbHO (POPMYIUPOBATH U
aKTyaJIM3MpoBaTh NpobJIeMy, paccMaTpUBaTh €€
BCECTOPOHHE;

- cOpPMHUPOBATH YMEHUS IPUMEHSTh
NOJTyYEHHbIC 3HAHUS 151 OOBSICHEHHS YCIIOBHIA
NpoTeKaHus: GU3NUECKUX SIBICHUN B IPUPOAE U
JUISL TIPUHATHUS IPAKTUYECKUX PELICHUN B
HOBCGﬂHeBHOﬁ KHU3HU OJ14 obecreyeHus
0€30MaCHOCTH NIPU 0OPAIICHUH C OBITOBBIMH
npuOopaMu U TEXHUUYECKUMHU YCTPOIiCTBaMH,
COXpaHEHHs 3/J0POBBSI U COOIOICHHUS HOPM
9KOJIOTMYECKOTO MOBEACHUS B OKpYKAIOIIeH
cpene; MOHUMaHue He0OXO0AMMOCTH IPUMEHEHHS
JOCTHKEHUHM (PU3UKM U TEXHOIOTUH IS
PaLMOHAIIBHOTO IIPUPOAOIIOIB30BAHUS

- p€uIaTh Ka4CCTBCHHLIC 3a/la4, BBICTparBas

JIOTUYECKH HENPOTUBOPEUUBYIO LIETIOUKY
pacCyKJICHUH ¢ OIIOPOI HA U3YUYCHHBIC 3AKOHBI,
3aKOHOMEPHOCTH U (PU3UUECKUE SIBICHUS;
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IIK 1.2. Bbi0npaTh MeTOJ NOJTy4YeHHSs
3aroTOBOK C y4€TOM YCJIOBHIi
M3IrOTOBJICHUS JeTajieil MalMH
NPOU3BOJCTBA.

IIK 1.5. BbInoJHATHL pacyeTbl NapaMeTPOB
MeXaHH4eCKOoil 00pa0oTKHN U3roTOBJICHUS
AeTajeil MallInH, B TOM 4HcJIe C
NpUMeHeHHEeM CHCTeM
aBTOMATH3MPOBAHHOIO NPOCKTUPOBAHHUS.

- OIIPCACIIATDb HCIIN ACATCIIbBHOCTH, 3a/1aBATh
napaMeTpbl U KPUTCPHUU UX NOCTUIKCHUS

- BHOCUTBH KOPPEKTHUBLI B ACATCIIBHOCTD,
OLOCHUBATL COOTBCTCTBUC PC3YJILTATOB LCIIAM,

OLICHUBAThb PUCKU MOCIEACTBUI ACATCIIBHOCTH,

- CITIOCOOHOCTD OLIEHUBATh CUTYAIUIO U
IMPUHHUMATb OCO3HAHHBIC PCIICHUA,
OPUCHTHPYACh HAa MOPAJIbHO-HPABCTBCHHEBIC
HOPMBI U [IECHHOCTH;

- TOTOBHOCTb K CaMOpa3BUTHUIO,
CaMOCTOATCIIBHOCTU U CaMOOIIPCACIICHHUIO,

- CaMOCTOATEIBHO OCYIIECTBISTh
MIO3HABATEJIbHYIO JIESATEIbHOCTD, BBISBIISAThH
npo0JIeMbl, CTaBUTh U (OPMYJIHPOBATH
coOCTBEHHBIE 3a/1a4M B 00pa30BaTeIbHON
NeSITETTHHOCTH Y )KU3HEHHBIX CUTYaIUsX;

- CAaMOCTOSITEIILHO COCTABJIATh IUIAH PEIICHUS
IpOo0JIEMBI C YUETOM UMEIOIUXCS PECYPCOB,

- -c()OpMHUPOBATH YMEHHsI YUUTBIBATh IPAHULIBI
MPUMEHEHHUS N3YYEHHBIX (PU3NUECKUX MOJIeNeH;

- 00BSACHATH NOJyUYEHHBIE PE3YJIbTATHI,
UCHOJB3YS (U3NYECKUE TEOPHH, 3aKOHBI U
IIOHATHS, U 1€JaTh BBIBOJBL;

- BJIaACTb OCHOBHBIMU METOJJaMH HAYYHOI'O
IMMO3HaHHusA, UCII0JIb3YCMbBIMHU B (1)1/131/11(62

MIPOBOJUTH MPSAMbBIE U KOCBEHHBIE U3MEPEHUS
(bU3MYECKUX BETMYHH, BEIOUpask ONTUMATBHBIN
croco0 U3MEPEHHUsI ¥ UCTIONB3YS U3BECTHBIE
METO/IbI OLIEHKH MOTPEIIHOCTEN U3MEPEHHI,
MPOBOJUTH UCCIIEIOBAHUE 3aBUCUMOCTEMN
(U3UYECKUX BEJIMYMH C UCITOJIH30BAaHUEM
MPSIMBIX U3MEPEHUHN, OOBIICHSITH MOTYYCHHbBIE
pe3yNbTaThl, UCMIONB3YS GU3UUYECKUE TEOPHH,
3aKOHBI U MMOHSITHSA, U JIEJIATh BHIBOJIBI;

- c¢(OpMHUPOBATh YMEHUS peIIaTh pacueTHbIE
3a/1a4y¥ ¢ SIBHO 33JJaHHON (PU3UYECKON MOJAECIBIO,
UCTIONB3Ys (PU3NUECKHUE 3aKOHBI M IPUHLUIIBL; Ha
OCHOBE aHAJIN3a yCJIOBUS 3a7a4dl BHIOMPAThH
(Gu3NYECKYI0 MOJIEINb, BBIIETATh PU3NUECKUE
BEJIMUMHBI U (HOPMYJIbI, HEOOXOAUMBIE JIJIS €€
pEIIeHNUs, IPOBOJNUTD PACUETHI U OLICHUBATH
PEaTbHOCTH MOJTyUYE€HHOT 0 3HaUeHUs (pu3nueckon
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IIK 2.1. PazpadaTbIBaTh BPYyYHYIO
yYHpaBJsSIIOIIHE POrPAMMBbI J1JIs1
TEXHOJIOTH4eCcKOro 000py/10BaHms.

COOCTBEHHBIX BO3MOKHOCTEH U Hpe,[[HO‘ITeHI/Iﬁ;

- CaMOCTOSTENbHO (POPMYIUPOBATH U
aKTyaJIM3UpoBaTh NpobIeMy, paccMaTpUBaTh €€
BCECTOPOHHE;

- YCTaHABJIMBATh CYIIECTBEHHBIH MPU3HAK WM
OCHOBAaHHUA IJIA CpaBHeHI/ISI, KJIaCCI/I(l)I/IKaLII/II/I nu
00001IIeHHS;

- OIpCACIIATh LEIH ACATCIbHOCTH, 3a1aBaATh
napaMeTpbl U KPUTCPHUU UX JOCTHUIKCHUSA

- BbISIBJISITb 3dKOHOMCPHOCTHU U IIPOTUBOPCYUUA B
pacCMaTpUBACMBIX SBJICHUAX,

- BHOCUTH KOPPEKTHUBBI B ICSITEIIBHOCTD,
OIICHUBATh COOTBETCTBUE PE3YJIHTATOB LIEIISIM,
OIICHUBATh PUCKHU MOCIICACTBUI JESITCIBHOCTH;

- pa3BHUBAaTb KPCATHUBHOC MBIIJIICHUC IIPU
PCHICHUHN ) XU3HCHHBIX HpO6JI€‘M

BCIIMYHHBI, pCIIATh KAYCCTBCHHLIC 3a/1a4H,
BBICTpanBas JIOTUYCCKU HEIIPOTHBOPCUYNBYIO
LCIIOYKY paccyxcz(eHI/Iﬁ C OHOpOfI Ha U3YUYCHHBIC
3aKOHBI, 3aKOHOMCPHOCTHU U (bmnqecxne SABJICHUSA

- c(opMHUPOBATh COOCTBEHHYIO IMTO3UIUIO 110
OTHOIICHMIO K (pr3nyeckoit HHpOpmMarum,
M0JTy4aeMO U3 pa3HbIX HCTOUYHUKOB, YMETh
UCTIOJIb30BaTh MU(POBHIE TEXHOIOTUH IS
MOMCKA, CTPYKTYPUPOBAHUS, UHTEPIPETALUHN U
MIPEICTABJICHHS YUeOHOM U HAyIHO-TIOMYJIIPHOM
uHbOpMaIK; Pa3BUTh YMEHUS KPUTHUECKOTO
aHaJIM3a Moxy4aeMoi HHpopMaIun

-cpopMHUpPOBATh YMEHHUS YUUTHIBATH IPAHULIBI
MPUMEHEHHUS N3YYEHHBIX (PU3MUECKUX MOJIEIICH:

MaT€pHraibHasd TOYKa, MHEpOHUaJIbHasd CUCTEMA
OTCUYeTa, UJCaIbHBIN T'a3;

MOJIEJIA CTPOEHMS T'a30B, JKUJIKOCTEN U TBEPABIX
TEJI, TOYSUHBIN AIEKTPUUECKUH 3apsl, AepHAst
MOJIeJIb aTOMa, HyKJIOHHAsI MOJIEIb ATOMHOTO
A7pa Ipy pelieHu pU3NIeCcKux 3ajad;
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IIK 3.1. PazpabaTbIiBaTh TEXHOJIOTHYECKHH
npouecc cOOPKU U3AeJINil ¢ IPUMEHeHNeM
KOHCTPYKTOPCKOW U T€XHOJIOTHYeCKOit
AOKYMEHTAIUH.

- BJI/IETh HaBbIKAMH y4e€OHO-HCCIIEeI0BATENbCKOM
U IPOEKTHOM JESTEeIbHOCTH, HABBIKAMHU
pasperieHus npooiem;

- BBISIBJIAT IPUUMHHO-CIIEICTBEHHBIE CBA3H U
aKTyaJIn3UpOBaTh 3a/1a4y, BBIABUTAaTh THIIOTE3Y
€€ peLICHMs], HAXOAUTh apryMEHTBI AJIs
JI0Ka3aTeNIbCTBA CBOMX YTBEPKACHUMN, 3a1aBaTh
napaMeTpsl U KpUTEPUH PELICHHUS;

- AHAJIM3UPOBATH MMOJYUCHHBIC B XOJC PCIICHUA
3ala4M pC3yJibTaThbl, KDUTUYCCKHU ONCHHUBATH UX
JOCTOBEPHOCTb,

- YMETb IEPEHOCUTH 3HAHMS B IO3HABATEIbHYIO U
MPAKTHYECKYIO 00JIaCTH KU3HEICATSIILHOCTH;

- coOroaTh nMpasuiia 0€30MacHOTO TPYAa PU
NPOBE/ICHUH UCCIICJIOBaHUI B paMKax y4eOHOTO
IKCIIEPUMEHTA U Y4eOHO-HCCIIEI0BATEIHCKOM
ACATCIIBbHOCTHU C UCITOJIB30BAHUEM I_II/I(prBBIX
U3MEPUTEILHBIX YCTPOUCTB U JIA0OPATOPHOTO
000py10BaHUS

- OOBSICHATD NOJYYECHHBIE PE3YIIbTATHI,
UCTIONB3Ys U3NIECKHE TEOPUH, 3aKOHBI U
MOHSITHS, U 1€71aTh BBIBOJBL;

18



2. CTPYKTYPA Y COJEP)KAHUE YUEBHOM TUCIHUILIVHBI

2.1. O0Obem yueOHOHN NUCUUIUIMHBI U BUJIbI Y4€OHOM paboThI

Bun yue6HO# paboThI O06bem yacoB

MaxkcumanbHas yueOHasi Harpy3ka 214

2. OcHOBHOE coJIepKaHue:

B TOM 4YHUCJIC:

TEOPETHUECKOE 00yUueHne 89
nabopaTOpPHBIE 3aHITHS 12
KOHTPOJIbHBIE PaOOThI 12

2. HpO(l)eCCI/IOHaJIbHO-OpI/IeHTI/IPOBaHHOFO CoAEpKaHUE:

TeopeTtnueckoe o0yueHue 71
JlaGoparopHbie 3aHATHS 22
Koncynpranumn 2

Hrorosas arrecranus B popme (3IK3aMeH) 6




2.2. Temamuueckuii niaun u cooepiicanue y4eoOHou OuCYUnIUHbl

Haumenoeanue Cooeporcanue yuednozo mamepuana u popmvl opzanuzayuu Ypoeenw Oovem uacoe | @opmupyemole
pazoenos u mem desamenvHoOCmU 00y4aOuUxXc oceoenusn obwue u
npogeccuonanbHovl
e
KOMHnemeHuuu
1 2 3 4
Ilepéwiii Kypc
Tema 1. Beeoenue. Coodepicanue yuedonozo mamepuana 1 2 OK 03
Duszuka u memoont
1. @uszuxa — ¢ynoamenmanvhas nayka o npupooe. Ecmecmeenno- OK 05
HAYYHO020 NO3HAHUA 3
HAYYHOIL MEeMOO NO3HAHU, dKCnepumenm u meopus. Moodenuposanue
Gusuueckux senenuii u npoyeccos. Ponv sxcnepumenma u meopuu 8
npoyecce NO3HAHUsL NPUPOObI.
2. Quszuueckasn seruuuna. PusuiecKue 3aKoHbl. 3HAYeHUe pu3uKu npu
oceoenuu npogeccuit CI10 u cneyuanvnocmeir CI10.
Pa3zoen 1. Mexanuka. 18
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Tema 1.1 Ocnoewt
KuHemamuka

Cooeporcanue yueonozo mamepuana:

3. Mexanuueckoe ogudicenue u e2o 6uovl. Mamepuanbras mouxa.
4. CkanapHvle u 6eKmopHbvie puzuueckue 6eaUUHDbL.

5. Omnocumenvrnocms mexanuueckozo ogudxcenus. Cucmema omcuema.
Ipunyun omnocumenvrocmu I anunes.

6. Cnocobul onucanus osudicenus. Tpaekmopus. Ilyms. [lepemewjenue.

7. Pasnomeproe npamonunetinoe osudxcerue. Ckopocmo. ¥Ypasnenue
osudcenus. Menosennas u cpeouss ckopocmu. Yckoperue.

8. Ipsimonunetinoe 08udiceHue ¢ NOCMOAHHbIM YCKOperuem. Jleudcenue ¢
NOCMOSHHBIM YCKOPeHUeM C80000H020 NAOEHUSL.

9. PagnomepHoe 08udiceHue mouKku no OKPY#CHOCMU, Y2l108dsl CKOPOCb.
LlenmpocmpemumensvHoe ycropeHue.

10. Kunemamuka abconromno meepooco mena

Tema 1.2. Ocnoewt
OUHAMUKU

Cooepircariue yueono2o mamepuania:

11. Ocnoenas 3a0aua ounamuxu. Cuna. Macca. 3akonbl mexanuku
Hviomona.

12. Cunvt 6 npupoode. Cuna msasxcecmu u cuila CEMUpHO20 MALOMEHUS.
3akon ecemupro20 ma2omeHus.

13. Ilepsas kocmuueckas ckopocms. J[eudicenue nianem u Maiblx mei
Conneunou cucmemol. Bec.

OK 01
OK 02
OK 04
OK 05
OK 07
IIK 1.1
IIK 1.2
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14. Heeecomocmo. Cunwt ynpyzocmu. Cuibt mpenusi.

Tema 1.3. 3axonut Coodepicanue yuedono2o mamepuana: 1,2 4
COXPAaHeHUs 6

15.  HUmnynoc mena. Hmnynoec cunvl. 3aKoH coxpameHusi uUMnyabcd.
MexaHuke

Peaxmusnoe oOeuoicenue. Mexanuueckaa paboma u MOUHOCHID.

Kunemuueckaa  snepeous. Ilomenyuanvnan  uepzusa.  3aKoH

COXPAHEHUA MEXAHUYUECKOU IHEPUU.

16. Paboma cunet msoscecmu u cunvl ynpyeocmu. Koncepeamuenvie

cunvl. [Ipumenenue 3aKoH06 coxpaneHus.

17 Hcnonv3oeanue 3aKOHO8 MeXAHUKU Ol OOBACHEHUS OBUINCEHUs

HebecHbIX mel U 0N pa3eumus KOCMUYECKUX UCCIe008aHULl, 2PAHUYbL

NPUMEHUMOCTU KIACCUYECKOU MEeXAHUKU.

18. Ilpakmuueckoe  npumenenue  (u3uueckux 3HAHUIL 8

NO6CEOHEGHOU JCU3HU O0J1 UCHOIb306AHUA NPOCHIBIX MEXAHUIMOE,

UHCIMPYMEHM 08, MPAHCHOPMHBIX CPEOCE.

19-20. Ilpumenenue uzyuennHozo mamepuana K peuieHuo 3a0ay ¢ 2

npogheccuonanvHoil HanpasieHHOCMbIO.

Pa3zoen 2. Monekynapnasa puzuka u mepmoounamuka. 36
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Tema 2.1. Ocnoent
MOJIEKYNAPHO-
KUHemuueckoi
meopuu

Cooeprcanue yueonozo mamepuana: 1,2

21. OchogHble non0HCEeHUsL MONEKYIAPHO-KUHEMUYUEeCKOU Mmeopul.
Pasmepvl u macca monexyn u amomos.

22. Bpoynosckoe osudicenue. Cunvl u IHEPUS MEHCMONLEKYTISIPHO2O
83AUMOOeUCMEUSL.

23. Cmpoenue 2a3000paszubix, HCUOKUX u meepovix mei. Moeanvroiil 2as.

24. Jlasnenue casza. OcHosHOe ypasHeHUue MONEeKYIAPHO-KUHEMUYECKOU
meopuu 2a3086.

25. Temnepamypa u ee usmepeHue. A6CONOMHbIL HYIb MEMNepPamypbol.
26. Tepmoounamuueckasn wixaia memnepamypuol. Temnepamypa 36e30.

27. Ckopocmu 08UdCeHUsi MONeKYl U UX usmepeHue. Ypaeuenue
COCMOAHUA UOEAIbHO20 2a3d.

28. Hzonpoyeccol u ux epaguxu. I'azosvte 3axonsl. Monapuasn 2azoean
nOCmoAHHAA

29-30. Ilpumenenue uzyuennozo mamepuana K peuieHuro 3a0ay ¢
npogheccuonanbHoil HANPABIEHHOCMBIO.

Jlabopamopnvie 3anamus:

31 -32. Jlabopamopnasn paboma Nel. H3zyuenue o0HO20 U3 u30npoyeccos

OK 01
OK 02
OK 03
OK 04
OK 05
OK 07
IIK2.1
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Tema 2.2 Ocnoswt
mepmoOuHaAMUKU

Cooeporcanue yueonozo mamepuana:

33. Buympennss suepeus cucmemsl. Buympennss snepaus udeanbHo2o
easa.

34. Paboma u mennoma Kaxk gpopmul nepeoavu Inepzuu.
Tennoemkocme. Yoenvnasa mennoemkocms. Konuuecmeo meniomeot.
Ypasnenue mennoeozo oananca.

35. Ilepsoenauano mepmoounamuxu. Aouabamuwiii npoyecc.
36.Bmopoe nauano mepmoouHamuxu.

37 Ilpunyun oeiicmeusn mennoeou mawiunsl. Tennosvie dsucamenu.
KII/l mennosozo osuzamens.

3 8. Xonroounvusie mawunwvl. Oxpana npupoovi.

1,2

39-40. Ilpumenenue uzyuennozo mamepuana K peuieHuro 3a0ay ¢
npogheccuonanvroil HANPABIEHHOCMBIO.
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Tema 2.3
Azpezammnule
cocmosanun
eewjecmea u gaszogvle
nepexoowvt

Cooeporcanue yueonozo mamepuana:

41. Hcnapenue u konoencayus. Hacviuyennwoiii nap u eco ceoticmaa.
Abconromnuan u omHocumenvHasn 6aaxcHocms 6030yxa. llpubopul 014
onpedenenus graxcHocmu 6030yxa. Touka pocwi. Kunenue.

42. 3asucumocmov memnepamypul Kunenus om oaenenus. Kpumuueckoe
cocmosiHue seujecmaa.

43. Ilepezpemutit nap u e2o ucnonib3oeanue 6 mexHuke.
Xapaxmepucmuka s#cuok020 cOCmMosHUs Geujecmada.

44 .Ilosepxnocmublii ol HCUOKOCMU. DHEPSUS NOBEPXHOCINHOZ0 COSL.
Bruosxcnuu nopsook. Iloeepxnocmnoe namsascenue. Cmauueanue.
Henenusa na ecpanuye sxcuoxocmu ¢ meepovim meyiom. Kanunnapusie
AGNIEHUA.

45. Xapakxmepucmuxa meep0o2o cocmosnus 6eujecmada.

46. Kpucmannuueckue u amopghuvie mena. Ynpyeue ceoucmea meepowvix
men. 3axon I'yka. Mexanuueckue ceoucmea meepovix meil.
Inacmuueckas (ocmamounas) deghopmayus.

47. Tennoeoe pacuiupenue meepovix mei u HcUOKocmeu.
Korgppuyuenm nuneitnozo pacwiupenusn. Korgpgpuyuenm oo6vémnozo
pacuwiupenus. Yuem pacuwiupenus ¢ mexuuke. Ilnaenenue. Yoenonasn
menioma niaeaexHus.

48. Kpucmannuzayus. Ilpakmuyueckoe npumenenue 8 n0BCEOHEGHOU
HCUZHU PU3UYECKUX 3HAHUIL 0 CEOIICIMBAX 2A308, HCUOKOCHMEIl U
meepovix mel.

1,2,3

49-50. Ilpumenenue uzyuennozo mamepuana K peuieHuIo 3a0ay ¢
npogheccuonanvHoil HANPABIEHHOCHMBIO.
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Jlabopamopuvie 3anamus:

51-52. /labopamopnasa paboma Ne2 Onpeodenenue 61axCHOCMuU 8030yXd. 2
53-54 . Jlabopamopnas paboma Ne3 Onpeoenernue ko3ppuyueHma nogepxHoCcmuo2o 2
HAMANMCEHUs HCUOKOCMU
55-56. Konrpoabnasi padora Nel «Monexynapuas gpusuxa u mepmoouHamuxa 2
Pazoen 3. Inekmpoounamura 76
Tema 3.1 Cooepoicanue yueonozo mamepuana: 1,2 12 OK 01
Inexmpuueckoe no.e . .
57. Dnexmpuueckue 3apaovl. Dnemenmaphulil S1eKMpuLecKuil 3apsio. OK 02
58. 3akon coxpanenus 3apaoa. 3axon Kynona. dnexmpuyeckas OK 03
NOCMOSIHHASL.
59. Dnexmpuueckoe none. HanpsiscenHocms 31eKmpuyecko2o noJs. OK 04
60. Ilpunyun cynepno3uyuu noJei.
61. Ilposoonuxu 6 snekmpuieckom noie. OK 05
62. quanekmpuxu 6 3nekmpuueckom none. llonapuzayun OK 07
OUINEeKmMpPUKo8.
63. Paboma cun snexmpocmamuieckozo noJisi. IIK 1.2
64. Ilomenyuan. Paznocmv nomenuuanos.
65. Ces3b MedHcOy HANPANCEHHOCMBIO U PA3HOCIBIO NOMEHYUANO08 IIK 1.5
v Hanp. p Y
NeKMPULECKo20 NOJIL. IIK 3.1

66. Inekmpoemkocms. EOunuyst 31exmpoemkocmu.

67. Konoencamopwoi. Coeounenue xonoencamopos 6 bamapero.

68. DHepeus 3apsaicenno20 KoHOeHcamopa. IHepausi 21eKmpUYecKo2o
noas. Illpumenenue konoencamopoes
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69-70. Ilpumenenue u3yueHHO20 Mamepuana K PpeuleHUro
npogeccuonanvHoll HANPAEIEHHOCMbIO.

3a0ay

4

Jlabopamopuuwie 3auamusn (I1):

71-72. Jlabopamopnas padoma Ned. Onpedenenue 21eKmpuyecKol emKocmu

KOHOeHCcamopog

Tema 3.2

3akxonuvl
HOCMOAHHO020 MOKA

Cooepircariue yueono2o0 mamepuana:

73. Vcnosus, neobxooumsie 0151 O3HUKHOBEHUSL U NOOOEPIHCAHUS
anekmpuieckoeo moxa. Cuna moxa u niomHoCcms moxa.

74. 3akon Oma 0na yuacmka yenu.

75. 3asucumocmo 21eKMpULecKo20 CONPOMuUBIeHUs Om mamepuand,
ONUHBL U NIIOWAOU NONEPEUHO20 CedeHUsi NPOBOOHUKA.

76. 3asucumocmo 21eKMpULecKo20 CONPOMuUBIeHUs NPOBOOHUKOE O
memnepamypul.

77. Temnepamypuwiii Koaghghuyuenm conpomusnenus.
Ceepxnposooumocme.

78. Paboma u mowHocms ROCMOAHHO20 MOKA.

79. Tennoesoe oeiicmeue moka.

80. 3axon /Incoyna—/lenya. Inekmpoosuricyuwias cuia uCmoYHuUKa
moka. 3axkon Oma 01 NOAHOU yenu. IneKmpuuecKue yenu.

81. Ilapannenvnoe u nocnedosamenbnoe coeOuHeHue nPoBOOHUKOE.
82. 3axonvt Kupxzoga ons yzna. Coeounenue ucmo4HuKkos
IIEKMPUYECKOIL IHepZuU 6 bamapero

1,2,3

10

83-84-85-86. Ilpumenenue uzyuennozo mamepuana K peuieHur0 3a0ay ¢
npogheccuonanbHoil HANPABIEHHOCHMBIO.
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Jlabopamopnwie 3anamusn (I1):

87-88. /labopamopnasa paboma Ne5 Onpeodenenue yoenbHo2o conpomueienus
NPOBOOHUKA.

89-90./Iab6opamopnasn pavoma Neb6 Onpeodenenue mepmuueckoeo KOdphuyuenma
conpomugnenus Mmeou.

91-92./Iab6opamopnas pavoma Ne7 Hzmepenue 3/[C u enympenne2o conpomueieHus
UCTMOYHUKA MOKA.

93-94.Jlabopamopnan paboma Ne8 H3yuenue 3aK0H08 NOCI€008aMENbHO2O U
napanierbHo20 coeOuHeHuli NPOBOOHUKOS.

95-96./1ab6opamopnas pavoma Ne9 lccneoosanue 3a8ucumocmu MOWHOCMU NAMNb
HAKAIUBAHUSI OM HANPANCEHUS. HA €€ 3AXHCUMAX.

97-98./Iab6opamopnasa pavoma NelO Onpeoenenue KII/[ anexkmponiumxu

99-100. KonTpoabHasi padota Ne2 «IDnekmpuueckoe nose. 3akonbl NOCMOAHHO2O0

mokay
Tema 3.3 Cooepoicanue yueonozo mamepuana: 1,2
dnekmpuueckuii

MOK 6 pa3nuuHbiX
cpeoax

101. Dnexmpuueckuii MoK 8 Memaniax, 8 INEKMpoIUmax, 2azax, 8
saxyyme. IneKmpous3.

102. 3axon snexkmponuza @apades. Inekmpoxumuyeckull IK8UBANEHMNI.
103. Buowl 2eazo08vix pa3psioos.

104. Tepmosnekmponnas smuccus. Ilnazma.

105.2nexmpuueckuii mox 6 nOJIYNPOBOOHUKAX.

106. Cobcmeennas u npumectas nposooumocmu. P-n nepexoo.

107. Ilpumenenue noaynpoeooHuKos.

108. Ilonynpoeoonuxoevie npuoopsl
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109-110. Ilpumenenue uzyueHnoz0 mamepuana K peuieHuro 3a0ay ¢
npogheccuonanvHoll HanPasIEeHHOCMBIO.

Jlabopamopnwie 3anamusn (I1):

111-112. Jlabopamopnasn paboma Nell Onpedenenue 31eKMpoOXUMULECKO2O0

IKBUBANEHINA MeOU

Tema 3.4 Maznumnoe | Cooeparcanue yuedonozo mamepuania: 1,2
none

113. Bekmop unOoykyuu macHumuo2o nois. Hanpsasxcennocmo

Ma2HumHoz20 nosis. [eticmeue MazHUMHO20 NOJisl HA NPAMOTUHEUHbIU

NPOBOOHUK ¢ MOKOM. Bzaumooeticmeaue moxos.

114. Cuna Amnepa.

115. Ilpumenenue cunvt Amnepa. Maenumnuiii nomox. Paboma no

nepemeujenuto NpOBOOHUKA C MOKOM 8 MAZHUMHOM noe. /leticmaue

MAZHUMHO20 NOJISL HA O8UNCYUWUIICS 3aPs0.

116. Cuna Jlopenuya.

117.Ilpumenenue cunvt Jlopenya. Onpedenenue yo0enbHo2o 3apsoa.

118. Maenumnuwle ceoticmea eeujecmaa.

119. Macnumnas nponuyaemocms. Conneunas AkKMuGHOCMs U eé

enusinue Ha 3emaro. Macnummuvle 6ypu

120-121. Ilpumenenue uzyueHno20 mamepuana K peuieHuro 3a0ay ¢

npocgheccuonanvHoil HanpasIeHHOCMBIO.
Tema 3.5 Cooeporcanue yueonozo mamepuaia: 1,2
dnexmpomaznumnasn 5
unOyKUUR 122. Henenue rnekmpomacnumnoii unoykyuu. llpasuno Jlenya. 3axon

9NIeKMPOMASHUMHOU UHOYKYUU.
123. Buxpesoe rnekmpuueckoe noae. 3/C unoykyuu 6 08UICYWUXCs
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NPOBOOHUKAX.

124. Aenenue camounoyxkyuu.

125. Huoykmuenocmo.

126. Dnepaus MazHumMHO20 NOJIs MOKA.

127. B3aumoceésso s1eKmpuyeckux u MazHumHbvlx noetl.
InexmpomazHumHoe no.e

128-129-130. Ilpumenenue uzyuennozo mamepuana K peuieHuro 3a0au ¢
npogheccuonanvnoil HANPABIEHHOCMBIO.

Jlabopamopuuwie 3anamusn (11):

131-132. Jlabopamopnan padboma Nel2 H3zyuenue s6nenus 21eKmpomMacHUmHOu
UHOYKYUU

133-134. KonrpouabHas padora Ne3 «Macnumnoe none. dnekmpomacHumHas
UHOYKYUAY

Bmopou kypc

Pa3zoen 4. Koneoanus u éonrl

25

30




Tema 4.1 Coodepxcanue yueonozo mamepuana: 1 6
Mexanuueckue
KONCOaNUA 1l GOLHbL 1. KonebamenvHoe ogudiceHue.

2. I'apmonuueckue xonebanus. C60600Hble Mexanuyeckue KoaeOanus.

IIpespawenue snepauu npu KonebamenbHOM OBUNCEHUU.

3. Ce0600HbIE 3amyxarowue MexaHuiecKue Koieoauusl.

Mamemamuyeckuii masmuux. IIpysicurHblll MASAMHUK.

4. Buinyoicoennvie mexanuyeckue Koneoanus. Pezonanc.

5. Ilonepeunvle u npoodonvhble 80MHbL. XapaKmepucmuxu 60IHbL.

6. 36yKo6ble 801HbL. Ybmpassyk u e2o npumeHenue
Tema 4.2 Cooeporcanue yueobnozo mamepuana: 1,2,3 13
dnekmpomaznumuole

K0J1e0aHUusA U 80JIHbl

1. Ceoboomvie anekmpomacHummubvie konebanus. llpeepaujenue snepeuu
8 KoiebamenbHOM KOHmMype.

2. @opmyna Tomcona.

3. 3amyxarowue snekmpomaznummusie konebanus. I enepamop
He3amyxarowux 31eKmpoMacHUMHbIX KOJeOaHUU.

4. Buinyswcoennbvle d1ekmpuieckue Koieoanusl.

5. Ilepemennwiut mox. I'enepamop nepemenHo2o moxa.

6. EmMxocmuoe u uHOyKmusHoe conpomueieHus nepemeHHo20 mokKd.
Axmuenoe conpomuenenue.

7. 3axon Oma 05 dneKkmpuueckol yenu nepemenHo2o moka. Paboma u
MOWHOCMb NePeMeHH020 MOKA.

8. Pe3onanc 6 anekmpudeckou yenu.

9. Tpancghopmamopwi. Toxu evicokou uacmomai. Ilonyuenue, nepedaua
u pacnpeoeneHue 21eKmpoIHepeUun. INeKmpomMacHumHoe nojue Kax
0coobll 6UO Mamepuu.

1 0. Snekmpomacnumuvie 6oanvl. CeoUCMBA INEKMPOMASHUMHBIX
BOJIH.

OK 01
OK 02
OK 04
OK 05
OK 07
IIK 1.1
IIK 1.2
IIK 1.5
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1 1 . Bubpamop ['epya. Omkpeimviii KOaeOAMeNbHbIL KOHMYP.

1 2 . HUzobpemenue paouo A.C. Ilonosvim. [lonamue o paduocessu.
Ipunyun paouoceasu.

13. Ilpumenenue 31eKmMpoOMaAcHUMHBIX BOIH

7. C60000HbLE d1eKMPOMACHUMHbLE KOJIeOaHUS.

8. Ilpespawenue snepeuu 6 konebamenvhom koumype. Popmyna Tomcona
9.3amyxarowue snekmpomacHummusie Koiebanus. I enepamop ne3amyxaroujux 21eKmpom
ACHUMHBIX KOeOaHUl

10. Buinyoicoennvle snekmpuyeckue KoaieOanus.

11. Ilepemennwiit mok. I'enepamop nepemennozo moka.

12. EMKocmHOe u uHOYKmMUGHOe CONPOmMuUGieHUs NEPEMEHHO20 MOKa.

13. Akmuenoe conpomuenenue.

14.3axon Oma 0ns IneKmpuuecKkoil yenu nepemennozo moka. Paboma u mowgnocmo n
€peMenH020 mokKa.

15. Pe3onanc 6 anekmpuueckoii yenu. Tpancgpopmamopul. Toku evicoxoii uacmomeui.
16. Ilonyuenue, nepedaua u pacnpeoenenue 31eKmMpoOIHEPIUU.

10

17-18-19. Ilpumenenue uzyuennozo mamepuana K peuieHuro 3a0au ¢
npogheccuonanvHoll HanPasIEHHOCMBIO.

Jlabopamopnoie 3anamusn (I1):

20-21. Jlabopamopnasn paboma Nel3 U3zyuenue pabomvl mpauncgopmamopa

22-23. Konmponvnasa paboma Ne 4 «Konebanus u 6onnvi»

Pa3zoen 5. Onmuka

22

Tema 5.1
Ilpupooa ceema

Cooeporcanue yueonozo mamepuana: 1,2

24. Toueunwiti ucmounux ceema. CKopocms pacnpocmpaneHus céema

25. 3akonsl ompadiceHus u npeiomaeHus ceema.

OK 01
OK 02
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26. Conneunvie u nyuuvle 3ammenus. lpunyun ['oveenca. Ilonnoe
ompaoiceHue.

27. Jlunzvl. Ilocmpoernue uzobpasxicenus 8 TUH3AX.

28. @opmyna monKou IuH3bI.

29. Veenuuenue nunzvl. 1’ na3z xkak onmuveckas cucmema.

30. Onmuueckue npubopwi. Teneckonsi.

31. Cuna céema. Ocgewénnocmsp. 3aKOHbL 0CEEULEHHOCIU

32-33. Ilpumenenue uzyuennozo mamepuana K peuieHuo 3a0ay ¢ npogheccuonaIbHol

HANpAaej1eHHOCHbIO.

Jlabopamopuuie 3anamus:

34-35. Jlabopamopnasn paooma Nel4 Onpedenenue noxazamens npeiomieHus Cmexkia

Tema 5.2
Bonanoeuie ceoiicmea
ceema

Coodepxcanue yuedonozo mamepuana:

36. Uumepgepenyus ceema. Koecepenmnocmuv ceemosulx nyyetl.
Humepgepenyus 6 moukux nieHkax.

37. Konvya Hotomona. Hcnonvsoeanue unmepghepenyuu 6 Hayke u
MmexHuKe.

38. Hugppaxyus ceema. /Judppaxyus na weiu 8 napaiienbHbix iyyax.

Hugppaxyuonnas pewemxa. Ilonamue o eonoepaghuu.
39. Honapusayus nonepeynwvix eoan. Ilonsapusayus ceema. /[eotinoe

nyuenpenomaenue. Ionapouow. [ucnepcus céema. Buowl uznyuenuii.

40. Buowvl cnekmpos. Cnexmpul ucnyckauusi. Cnekmpbul no210ujeHusl.
CnexmpanvHulti ananuz. CnekmpanivbHbvle K1accol 36e30.

41. Yaempaguonemosoe uznyuenue. Ungpaxpacroe usnyuenue.
Penmeenosckue nyuu. Ux npupoda u ceoticmsa. [llkana
9NEeKMPOMASHUMHBIX U3TYUEHUU

1,2,3

OK 04
OK 05
IIK 1.1
IIK 1.5
IIK 3.1
IIK 2.1
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JlaGopaTopHble 3aHATHA: 2
42-43. Jlabopamopnasa pavoma Nel5 Onpeoenenue O1unbl C8€MOBOU 0IHbL C NOMOUBIO 2
OUppaKyuorHHo peuemxu.
44-45. Jlabopamopnan padoma Nel6 Habnrooenue cniowno2o u TUHeu4amozo CneKmpos
46-47. KoutpoabHnas padora Ne 5 «Onmuxa» 2
Pa3zoen 6. Keanmoeas ¢puzuka 19
Tema 6.1 Cooepicanue yueonozo mamepuana: 1 7 OK 01
Keanmoesasa onmuka
48. Keanmoesas eunomesa Ilnanka. Tennosoe uznyuenue. Kopnyckynapro- OK 02
B0JIHOBOU 0YATU3M. OK 04
49. ®omonuvl. I'unomesa de bpouins o 6o1H08bIX c8OLiCMBAX Uacmuy.
Coomnowenue neonpedenennocmeti I etizenoepea. OK 05
50. /lasnenue ceema. Xumuueckoe oeticmeue ceema. Onvimol I1.H. OK 07
Jlebeoesa u H.U. Basunosa.
51. ®omorgppexm. Ypaenuenue Jiitnuwimeiina ona pomoipghexma. IIK 1.2
52. Buewnuii pomosrnekmpuueckuii I¢pghexm. IIK 1.5
53. Buympennuii pomorghgpexm. Tunwt pomornemenmos.
54. lIpumenenue homorghghpexma 11K 3.1
IIK 2.1
Tema 6.2 Cooeporcaniue yueonoz2o mamepuaia: 1,3 10

Du3uxka amoma u
amomHno20 aopa

55. Pazeumue 63211008 Ha cmpoeHue gewjecmea. Modenu cmpoerus
amomHo2o a0pa.

56. 3axonomeprHocmu 6 AMOMHBIX CHEKMPax 6000pooa. HAoepras moodensb
amoma. Oneimul 3. Pezepghopoa.

57. Mooenv amoma 6ooopooda no H. bopy. Keanmogvie nocmynamol
bopa. Jlazepovl. Paouoakmusnocmeo.
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58. 3axon paouoaxmusnozo pacnada. Paouoaxmusnvie npespawerus.
Cnocobwl Hab00eHUs U pecucmpayuu 3apaxceHnvix yacmuy. g gdexm
Basunosa — Yepenrosa.

59. Cmpoenue amommnoeo s0pa. [Heghexm maccwl, sHepeust cea3u u
YCMOUYUBOCIb AMOMHBIX A0€p.

60. Hoepnvie peaxyuu. Aoepnas snepeemuka. Inepeemuueckuii 86iX00
A0epHbIX peakyuil.

61. Uckyccmeennas paouoakmuenocms. [leneHue maxicenvix soep.

62. llennas si0epuas peaxkyus. Ynpasnsemas yennas peaxyus. AoepHuiii
peaxmop.

63. Tepmosioepuwiii cunmes. IHepeus 36e30.

64. Ilonyyenue paouoakmugHbixX U30Mono8 U ux nPpUMeHeHue.
buonocuyeckoe deticmeue paouoaxmuHbix usiyueHutl. JnemeHmapHvle
yacmuyvl

65-66. KontpoabHas padora Ne 6 «Keanmosas ¢usuxay

Pazoen 7. Cmpoenue Bcenennoi

Tema 7.1 Coodeprcanue yuedonozo mamepuana: 1
Cmpoenue

. 67-68. Conneunas cucmema: niaHemvl u Majvle meia,
Coaneunoii cucmemol

cucmema 3emna—J/lyna

Tema 7.2 Cooeporcanue yuedbnozo mamepuania: 1,2
Deonwuusn ) )

N 69. Cmpoenue u s6onroyus Connya u 36¢30. Knaccughurxayus 36€30.
Bcenennoii

3663061 U UCMOYHUKU UX dHEP2ULL.
70. I'anaxmuxa. Cospementole npedcmasgienus 0 CmpoeHuu U 968010y uUU
Bcenennoi

OK 01
OK 02
OK 03
OK 04
OK 05
OK 07
IIK 1.1
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Jlabopamopuuvie 3anamus: 2 IIK 1.2
71-72. Jlabopamopuas pavoma Nel7. H3yuenue kapmol 36e30H020 Heba

73-74. Koncynemayuu 2

75-76-77-78-79-80. Ilpomesrcymounas ammecmayus (IK3amen): 6

Bcezo: 214

Huouesuoyanvuwiit npoexm

Temamuka unousudyanbHvIX NPOEKMO8

1. ITPOCIMble MEXAHUMBL 6 MEXHUUECKUX cucmemax

2. Onemenmot cmamuru. Taiinel naknonnvix oawen

3. Anmazunas odpadomka demaneii Mauiun

4. Texnonozcusa ynompa3eykoeoii ceapku

5. Kak memann coenamp 60/1ee npoUHbIM

6. Memoowt 06padbomKu memanoe 0asieHuem

7. Hcmopusa co3zoanun akkymyaamop

8. Ilpumenenue nazepoe 6 mexnuxe u MeOuyuHe

9. Jlazepnasa pe3xa memannoe

10. Hemopusa co3oanusn oeuzamens 6HympeHHe20 C2OPAHU
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11. Hcmopusa cozoanusn ouzenvnozo oguzamens

12. Hcmopusa co30anusn aKkKymyaamopa

13. dnexmpoosuzamenvb — om u3zo00pemenus 00 cOBPEMEHHOCMU

14. Iogviumenue koIghpuyuenma none3nozo oeiicmeusn coepemMennblx oguzameJeil — npoodaemvl U peuieHus

15. Oovexkmut Becenennou u memoowvl ux uccieoo6anus

Ilpogpeccuonanvro opuenmuposannvie r1eMeHMbL COOEPHCAHUA GbLOEIEHBL KYPCUBOM.

Jna xapakmepucmuku ypoeHsa 0C60eHUA yUeOHO20 MAMEPUAIA UCHONB3YIONCA CTle0yIouile 0003HAUeHUA:

1 — o3HaxkomumenwvHslil (60cnpoussederue uHpopmayuu, y3Hagarue (pacnosHasanue), 00vsCHeHue paree U3y4eHHbIX 00beKmos, COUCMS U M.N.);
2 — penpooyKmueHblil (8bINOIHEHUE 0esTMENbHOCIU N0 00pA3Yyy, UHCMPYKYUU UTU NOO PYKOBOOCHBOM);

3 — npodyKkmueHwlii (camocmosmenvroe NIAGHUPOBAHUE U GbINOTHEHUE 0esIMEeNbHOCMU, peuleHue npobIeMHbIX 3a0ay,).
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3. YCIIOBUA PEATU3ALIUHU ITPOI'PAMMAbI

3.1. Tpebosanusn Kk mamepuanbHo-mexHU4ecKomy obecneueHuro.
Peanuzayus npocpammul nposooumcs 6 kabuneme ¢huzuxu Ne 310.

Oobopyoosanue yueono2o Kabunema u padoouux mecm Kadunema:

- Komnvromep

- NPOEKYUOHHBIU IKPAH

- nPOeKmop

- 0ocKa KnaccHas

- Becvl mexnuueckue ¢ pasnosecamu;

- Komnnexm 0ns 1abopamoproeo npakmukyma no onmuke;

- Komnnexm 0na nabopamopro2o npakmukyma no MmexaHuke;

- Komnnexm 015 1a60pamopHo2o npakmuxyma no MOJLeKVIsApHOU Gusuxe u mepmMoOUHAMUKU,
- Komnnexm 0ns 1abopamopHo2o npakmuKkyma no 21eKmpuiecmay (¢ 2eHepamopom),

-. Komnnexm onsa usyuenus 603006H0615eMbIX UCHOYHUKOS IHEP2UL (COTHEYHOU, 8eMPOBOT
9Hepauu, OU0-, MEXAHUYECKOU U MePMOINEKMPULECKOU IHEPLeMUKU),

- Amnepmemp nabopamopHwiii;

- Bonemmemp nabopamopmviii;

-Konopumemp ¢ nabopom kanopumempuieckux mei,
- Tepmomemp nabopamopHuiii;

- Komnnexm ons U3Y4€HUA OCHO6 MEXAHUKU, NHEBMAMUKU U 60300HOB/IAEMBIX UCHOYHUKOS
IHepauu,

- bapomemp-anepouo;

- biok numanus pezynupyemulii;

- Beb-kamepa Ha noosudcHom wimamuege;

- Buoeoxamepa ons pabomul ¢ onmuueckumu npubopamis,
- I'enepamop 38yxo6o1i;

- l'uepomemp (ncuxpomemp),;
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- I py3 nabophulil;

- lunamomemp demoncmpayuoHHuwlil,

- Komnnexm nocyowvt 0eMoHCmpayuorHHou ¢ NPUHAONEHCHOCAMU,
- Manomemp HcuOKOCMHOU 0eMOHCMPAYUOHHBIU

- Memp demoncmpayuonnbwlii,

- Muxpockon demoncmpayuoHHbli;

- Hacoc saxyymmnwiii Komosckozo,

- Cmoauk nooOvemHblil;

-. llImamue demoncmpayuounvlii pusuyeckutl;

- Onekmponaumka;

- Habop oemoncmpayuonusiii no Mexanuieckum aeieHusM,

- Maasmnux Maxceenna,

- Habop men pasnozo obvema,

- Habop oemoncmpayuonubsitl no MOIEKYIAPHOU (hu3uKe u menio8blm sa6ieHUsIM,
- Habop oemoncmpayuonuwiil no 2a308biM 3aKOHAM;

- Llap c konvyom,

- Bvicoxosonvmuwiii ucmoyunux,

54. Kamepmonsl Ha pe30HAHCHbIX AWUKAX,

55. Komnnexm npubopos u npunaoniexcHocmeti 051 0eMOHCMPAyUuu C80UCM8
INEKMPOMASHUMHBIX 8OJIH,

- Komnnexm npubopog 015 uzyueHus RPUHYUNo8 paouonpuema u paouonepeoavu;
- Komnnexm npo6ooos;

- Mazrnum oyeoobpasmwiii;

- Maznum nonocosoii 0eMOHCMPAYUOHHbIIL,

- Habop demoncmpayuonnulii no noiynpogoonuxam,

- Habop oemoncmpayuonubsiii no NOCMOAHHOMY MOKY;

- Habop oemoncmpayuonusiii no snekmpuyeckomy moky 8 aKyyme;

- Habop oemoncmpayuonnwiii no snexkmpoounamuxe;
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-Habop ona demoncmpayuu maeHumuwix nonet,

- Habop ona demoncmpayuu snekmpuieckux noueu;

- Tpancgopmamop yuebuwlii,

- [lanouka cmeknsannas;

- [lanouka s60Humosasi;

- IIpubop Jlenya;

- lImamusewt uszonupyrowue;

- DnekmpomazHum pazoopHblil,

- Habop oemoncmpayuonusiil no 2eomempuieckoi onmuke;
- Habop demoncmpayuonnwlii no 601Ho60U onmuke,

Yueonvte na2naonste nocoous:

- MabauYa NOCMOSIHHBIX PUUYECKUX GETUYUH

- maobauya ¢ mexcoynapoonou cucmemori CH

- mabnuya Menoeneesa

- naKkam ¢ Mepamu 6eIUIUH

- nIaKamul ¢ PopmyIamMu Ha 3aKOH NOCMOSHHO20 MOKA
[eiicmeyrouas HopmMamugHo-mexHu4ecKas 0OKyMeHmayus:
-npasuia mexHuKu 6e30nacHOCmu U NPOU3800CMBEHHOU CAHUMAPUU

- UHCIPYKYUU:
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3.2. Hughopmayuonnoe obecneuenue 00yuenusn

Ilepeuensv ucnonv3yemvix yueOnwvix usoanuii, Humepnem-pecypcos, O00ROJIHUMENbHOU
Jumepamypul

Ocrnoenvie ucmounuKu

1. ®uszuka 10 kmacc - Mskumes [.f., byxosueB b.b., Corckuit H.H. mon penmakuumeit
[MapdentreBoit H.A.. Akinoneproe obmiectBo "MznatensctBo "[Ipocsemienue”. Ot 20 mas
202 0 roga N 254 J1o 25 cents6ps 2025 rona.

2. @usuka 11 xmacc - Msakumes ['.4., byxoBueB b.b., Corckuit H.H. mox penaxmueit
[MapdenrseBoit H.A.. AkimonepHoe obmiectBo "M3marensctBo "lIpocsemenune”. Ot 20 mas
202 0 roma N 254 J1o 25 centsiops 2025 rona.

3. ®usmka 10 xmacc - KacesHoB B.A. OOmiecTBo ¢ OrpaHMYEHHON OTBETCTBEHHOCTHIO
"IIPODA"; Axmuoneproe oo6mectBo "U3marenbctBo "lIpocBemenne" AKIMOHEPHOE
obmectBo "U3narennctBo "[Ipocsemenue” Yraoyonennoe ooyuenue Ot 20 mas 2020 roga
N 254 JTo 25 cents6pst 2025 rona.

4. Ousmka 11 xmacc - KacesnoB B.A. OOmiecTBo ¢ OrpaHMYEHHON OTBETCTBEHHOCTHIO
"IPOD®A"; Axuuoneproe oo6OmectBo "W3marenbctBo "lIpocBemenne" AKIMOHEpHOE
obmectBo "U3narensctBo "[Ipocsemenue” Yraoyonennoe odyuenue Ot 20 mas 2020 roga
N 254 JTo 25 cents6pst 2025 rona.

HNHTepHeT-pecypcebl:

www.fcior.edu.ru (OenepanbHblii IEHTP HHOOPMAITIOHHO-00Pa30BaTEIBHBIX PECYPCOB).
wwww.dic.academic.ru (Akagemuk. CnioBapu 1 sHUMKNONEAUN).

www.booksgid.com (Boo” Gid.9nekTpoHHan 6ubamoTeKa).

www.globalteka.ru (Fnobanteka. FnobanbHaa 6BUBGANOTEKA HayUHbIX PECYPCOB).
www.window.edu.ru (EanHoe oKHO gocTyna K o6pa3oBaTesibHbIM pecypcam). www.st-books.ru (Slyuwas

y4ebHan nutepaTypa).

www.school.edu.ru (Poccuiicknit obpasoBaTensHbiid nopTan. locTynHOCTb, KauecTso, 3pPeKTUBHOCT).
www.alleng.ru/edu/phys.htm (O6pasoBaTenbHble pecypcbl MHTepHeTa — PuUsMKa).

www.nuclphys.sinp.msu.ru (AaepHas ¢usnka B UHTepHeTE).

www.kvant.mccme.ru (Hay4HO-NonNyAApHbIN GU3MKO-MaTeMaTUUECKUI KypHan «KBaHT»).

www.yos.ru/naturalsciences/html (ecTecTBeHHO-HayUHbI }KypHaN 414 MOOAEXKMN)
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4. KOHTPO.Ib H OIJEHKA PE3YJIbTATOB OCBOEHHS YYEFHOH JHCIIHII/IHHbI

Koo u naumenoeanue
dopmupyemoix Komnemenyui

Pazoen/Tema

Tun ouyenounvix
Mmeponpusamuii

OK 01. Bvibupamwv cnocoowi
peuienus 3a0ay
npogheccuoHanbHol
0esimenbHOCMuU NPUMEHUMENbHOK
PA3IUUHBIM KOHMEKCMAam

Pasoen 1. Temw 1.1., 1.2, 1.3
Pazoen 2. Temwr 2.1., 2.2., 2.3.
Paszoen 3. Temw 3.1., 3.2., 3.3,
3.4, 3.5.

Paszoen 4. Temvi 4.1., 4.2.
Paszoen 5. Temwr 5.1., 5.2., 5.3.
Paszoen 6. Temwvi 6.1., 6.2.
Pazoen 7. Temwr 7.1, 7.2

- YCmHBIU ONPOC,

- oyeHKa
KOHMPOIbHBIX pabom,

- HabmooeHue 3a
X000M GbINONIHEHUS.
1abopamopHulx pabom,
- OYeHKa BbINOJHEeHUs
1abopamopHuix pabom,
- oyeHka
npakmuyecKux pabom
(pewenus
KAYeCmeeHHbIX,
pacuemuulx,
npogheccuoHanbHo
OpUEHMUPOBAHHBIX
3a0ay),

OK 02. Hcnonvzosams
co8pemMeHHble Cpeocmsd
NOUCKA, AHATIU3A U
unmepnpemayuu uHpopmayuu
uuHpopmayuonmvie
mexHono2uu OJisi 8bINOJIHEHUS]
3a0ay npogheccuonanbHol
oessmenbHOCmu

Pazoen 1. Temwr 1.1., 1.2, 1.3
Paszoen 2. Temw 2.1., 2.2., 2.3.
Pazoen 3. Temw1 3.1., 3.2., 3.3,
3.4, 3.5.

Paszoen 4. Temwvr 4.1., 4.2.
Pasoen 5. Temw1 5.1., 5.2., 5.3.
Pazoen 6. Temw1 6.1., 6.2.
Paszoen 7. Temwr 7.1, 7.2

- YCmHBIU ONPOC,

- oyeHKa
KOHMPOJILHBIX pabom,

- HabmoodeHue 3a
X000M GbINOJIHEHUSL
nabopamopHwix pabom,
- OYeHKa 8bINOJHEeHUs
1abopamopHulx pabom,
- oyeHKa
npakmuyecKux pabom
(pewenus
KAYeCmeeHHbIX,
pacuemuulx,
npogheccuoHanbHo
OPUEHMUPOBAHHBIX
3a0au);

OK 03. IInanuposamo u
peanuzoevieams
cobcmeennoe
npogheccuonanvroe u
JUYHOCMHOE pazeumue,

Pasoen 1. Temw 1.1., 1.2, 1.3
Pazoen 2. Temw 2.1., 2.2., 2.3.
Pazoen 3. Temw1 3.1., 3.2., 3.3,

34, 3.5.
Pazoen 7. Temo1 7.1, 7.2

- YCmHbIU ONPOC,

- oyeHKa
KOHMPOIbHBIX pabom;
- Habnodenue 3a
X000M 8bINOIHEHUS

NPeoOnpUHUMAMENbCKYIO nabopamopuvix pabom;
0esmenbHOCb 6 - OYeHKA BbINOIHEeHUs
npogeccuonanvholi cepe, 1a60pamopuwix pabom,
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UCNONIBb306aAMb 3HAHUS NO
Gunancosou epamomuocmu &
DPA3TUYHBIX HCUSHEHHBIX
cumyayusx

- oyeHKa
npakmuyecKux pabom
(pewenus
KAYeCmeeHHbIX,
pacuemuulx,
npogheccuoHanbHo
OPUEHMUPOBAHHBIX
3a0au);

OK 04. D¢ppexmusno
83aUMO0€eCmeo8amy u
pabomamwé Koulekmuege u
KomaHoe

Pazoen 1. Temwr 1.1., 1.2, 1.3
Pazoen 2. Temw 2.1., 2.2., 2.3.
Pazoen 3. Temw1 3.1., 3.2., 3.3,
34, 3.5.

Pasoen 4. Temwv1 4.1., 4.2.
Paszoen 5. Temwr 5.1., 5.2., 5.3.

Pazoen 6. Temwv1 6.1., 6.2.
Pazoen 7. Temor 7.1, 7.2

- YCmHbIU ONPOC,

- oyeHKa
KOHMPOJILHBIX pabom,

- Habnoodenue 3a
X000M bINONIHEHUSL
1abopamopHulx pabom,
- OYeHKa 8bINOJHEeHUs
1abopamopHulx pabom,
- oYeHKa
npaKmuyecKux pabom
(pewenus
KAYeCmeeHHbIX,
pacuemuulx,
npogheccuoHanbHo
OPUEHMUPOBAHHBIX
3a0au);

OK 05. Ocywecmenamo
YCMHYIO UNUCbMEHHYIO
KOMMYHUKAYUIO HA
20CY0apCcmeenHoM A3blKe
Poccuiickoii @edepayuu ¢
yuemom ocobeHnocmeu
COYUATLHO20 U KYTIbIMYPHO20
KOHmeKcma

Paszoen 1. Temw 1.1., 1.2, 1.3
Pasoen 2. Temw 2.1., 2.2., 2.3.
Pazoen 3. Temwt 3.1., 3.2., 3.3.,
34, 3.5.

Pazoen 4. Temwvr 4.1., 4.2.
Pazoen 5. Temw1 5.1., 5.2., 5.3.
Pazoen 6. Temwv1 6.1., 6.2.
Paszoen 7. Temwr 7.1, 7.2

- YCmHbIU ONPOC,

- oyeHKa
KOHMPOIbHBIX pabom,

- HabmodeHue 3a
X000M bINOJIHEHUS.
1abopamopHulx pabom,
- OYeHKa 8bINOJHEeHUs
1abopamopHulx pabom,
- oyeHKa
npakmuyecKux pabom
(pewenus
KAYeCmeeHHbIX,
pacuemuulx,
npogheccuoHanbHo
OpUEHMUPOBAHHBIX
3a0ay);

OK 07. Cooeticmeosamsb
COXPAaHenuio oKpyicaiouet

Pasoen 1. Temwr 1.1., 1.2, 1.3
Pazoen 2. Temw 2.1., 2.2., 2.3.
Pazoen 3. Temw 3.1., 3.2., 3.3.,

- YCmHBIU ONPOC,
- oyeHKa
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cpeovl, pecypcocbepediceHuro,
NPUMEHAMb 3HAHUSL 00
UBMEHeHUU Kiumama,
NPUHYUNBL OEPENCTUBO2O
npou3800cmaea, d¢hhekmusHo
delicmeoseams &
UPe38bIYANHBIX CUMYAYUSIX

3.4, 3.5.
Pazoen 4. Temwvr 4.1., 4.2.

Pazoen 6. Temwr 6.1., 6.2.
Pazoen 7. Temw 7.1, 7.2

KOHMPOJIbHBIX pabom,

- Habnldenue 3a
X000M 8bINOJIHEHUS.
1abopamopHuix pabom,
- OYEHKA BbINOJHEHUs.
1abopamopHulx pabom,
- oyeHKa
NPAKMUYecKux pabom
(pewenus
KAYeCcmeeHHbIX,
pacuemHulx,
npopeccuonanbHo
OPUEHMUPOBAHHBIX
3a0au);

IIK 1.1. Hcnonvzosams
KOHCMPYKMOPCKYI0 U
MexHOI02UYECKYIO
QoKyMeHmayuro npu
pazpabomke mexHoI02ULeCKUx
npoyeccos u3eomoseieHus.
Oemaneti MauiuH.

Pazoen 1. Temwr 1.1., 1.2, 1.3
Pazoen 4. Temwv1 4.1., 4.2.

Pazoen 5. Temwt 5.1., 5.2., 5.3.
Pazoen 7. Temwr 7.1, 7.2

- YCmHbIU ONPOC,

- oyeHKa
KOHMPOJIbHBIX pabom,

- HabmoodeHue 3a
X000M GbINONIHEHUSL
1abopamopHulx pabom,
- OYeHKa 8bINOJHEeHUs
1abopamopHulx pabom,
- oyeHKa
npaKmuyecKux pabom
(pewenus
KAYeCmeeHHbIX,
pacuemuulx,
npogheccuoHanbHo
OPUEHMUPOBAHHBIX
3a0au);

[IK 1.2. Buibupams memoo
noyuenUs 3a20moGoK ¢
yuemom yciosutl
u32omosieHus oemaiet
MauuH npou3800Cmaa.

Paszoen 1. Temw 1.1., 1.2, 1.3
Pazoen 3. Temw1 3.1., 3.2., 3.3.,
3.4, 3.5.

Pazoen 4. Temwr 4.1., 4.2.
Pazoen 6. Temwv1 6.1., 6.2.
Pazoen 7. Temor 7.1, 7.2

- YCmHbIU ONpOC,

- oyeHxa
KOHMPOIbHBIX pabom,

- HabmodeHue 3a
X000M GbINOJIHEHUS.
1abopamopHulx pabom,
- OYeHKa 8bINOJHEeHUs
1abopamopHulx pabom,
- oyeHKa
npakmuyecKux pabom
(pewenus
KAYeCmeeHHbIX,
pacuemuulx,
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npogheccuonanbHo
OpUEHMUPOBAHHBIX
3a0au);

IIK 1.5. Bvinoanamo pacuemuol
napamempos MexanuuecKko
0OpPaAbOmMKU U320MOBIEeHUS
Oemaneil Mawut, 8 Mom 4ucie
C npuMeHeHuem cucmem
A8MOMAMU3UPOBAHHO2O
NpoOeKmMupoB8anHusl.

Pasoen 3. Temwt 3.1., 3.2., 3.3.,
3.4, 3.5.

Pazoen 4. Temwv1 4.1., 4.2.
Paszoen 5. Temwt 5.1., 5.2., 5.3.
Pazoen 6. Temwv1 6.1., 6.2.

- YCmuwlii onpoc,

- oyeHka
KOHMPOIbHBIX pabom,

- HabmoodeHue 3a
X000M GbINOJIHEHUS.
1abopamopHulx pabom,
- OYeHKa 8bINOJHEeHUs
1abopamopHuix pabom,
- OYeHKa
nPakmuyecKux pabom
(pewenus
KayecmeeHHbIX,
pacuemuuix,
npogheccuonanbHo
OpUEHMUPOBAHHBIX
3a0au);

IIK 2.1. Pazpabamvieams
BPYUHYIO Ynpassiouue
npoepammul OJist
MexHoI02UYecK020
000pY008aAHUS.

Pazoen 2. Temw 2.1., 2.2., 2.3
Pazoen 5. Temw1 5.1., 5.2., 5.3.
Pazoen 6. Temwv1 6.1., 6.2.

- YCmuwlii Onpoc,

- oyeHka
KOHMPOJILHBIX pabom,

- HabmoodeHue 3a
X000M GbINOJIHEHUS.
J1abopamopHuix pabom,
- OYeHKa 8bINOJHEeHUs
1abopamopHuvix pabom,
- OYeHKa
npakmuyecKux pabom
(pewenus
KayecmeeHHbIX,
pacuemuuix,
npogheccuonanbHo
OpUEHMUPOBAHHBIX
3a0au);

IIK 3.1. Pazpabamwvieame
mexnono2uyecKuil npoyecc
cOopKu uzoenuti ¢
npumeHeHuem
KOHCMPYKMOPCKOU U
mexnono2uyeckoll
OOKYyMenmayuu.

Paszoen 3. Temw 3.1., 3.2., 3.3.,
3.4, 3.5.

Paszoen 5. Temw1 5.1., 5.2., 5.3.
Paszoen 6. Temwi 6.1., 6.2.

- yCcmuwlii Onpoc,

- oyeHKka
KOHMPOIbHBIX pabom;

- HabmooeHue 3a
X000OM 8bINOIHEHUS.
J1abopamopHuix pabom,
- OYeHKd 8bINOJIHEeHUs.
nabopamopHulx pabom,
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- oyeHKa
npakmuyecKux pabom
(pewenus
KAYeCmeeHHbIX,
pacuemuulx,
npogheccuoHanbHo
OPUEHMUPOBAHHBIX
3a0au);

Kpurepum ouenkn

Kpurepun oueHuBaHusi JJa0OpaTOPHBIX padoT:

OreHKa «5» CTaBUTHCS B TOM CIIydae, €ClId 00yJaronuics:

A) CTyICHT BBINOJIHUII BCIO pabOTy B MOJIHOM 00beMe ¢ COONI0ICHHEM HEOOXOUMOM
MOCIIE0BATEIHLHOCTH MPOBEACHHS ONIBITOB M U3MEPEHUI;

B) camocTosiTeNnbHO M paliioHaIbHO CMOHTUPOBAT HEO0X0AMMOE 000pyA0BaHUE, BCE OMBITHI
IPOBCJI B YCIIOBUAX U PCIKHUMAX, O6€CH€‘-II/IBaIOIJ_II/IX MOJIYYCHHC MMPABUJIbHBIX PC3YyJIbTATOB U
BBIBOJIOB; - COOMIO1a)T TpeOoBaHMS 0€30MaCHOCTH TPYAa;

B) B oTueTe npaBUIbHO U aKKyPAaTHO BBIIOJIHUI BCE 3aIIMCH, TaOJIUIbI, PUCYHKH, YEPTEXKH,
rpaduku, BHIYUCICHUS;

I') mpaBUIBHO BBHIMOJHUI aHAJIU3 TIOTPEITHOCTEN

Onenka «4» - ObLIN BBIIOJIHEHBI TPEOOBAHUS K OLICHKE «5», HO 00y4arOIUNCs AOMYCTHI
HETOYHOCTH.

OueHka «3» - eciu pe3yJibTaT BBIIOJHEHHON YaCTH TaKOB, YTO MO3BOJISET MOJYUYHTh
MPaBUIBHBIC BEIBOJIBI, HO B XOJI€ IPOBEICHUS OIbITa U U3MEPEHUI ObLTH JOMYIIEHBI OIIUOKH.
OI_IGHKa «2» - ecii PE3YIbTATHI HC MO3BOJIAIOT CACIIATh MMPAaBHUJILHBIX BBIBOJOB, €CJIU OIIBITHI,
HN3MCPCHUS, BEIYUCIICHUA, Ha6JIIOIICHI/I$I MMPOU3BOAMIIMCH HEIIPABUIIBHO, Korz[ayqamnﬁcsl COBCEM
HE BBITIOJIHUI paboTy

Kpurepun oneHnBaHnst KOHTPOJIBHBIX PadoT.

Onenka»S»cTaBUTCS 3a paboTy, BHIIOIHEHHYIO 0€3 OIIMOOK M HEJI0UETOB MIIM UMEIOIYIO HE
Oornee

OJIHOT'O HEJIOYETA.

Onenka»4»CcTaBUTHCS 3@ pabOTY, BHIIOJHEHHYIO [TOJIHOCTHIO, HO IIPY HAJIMYUU B HEM: He OoJee
OJIHOM HErpyOOii OIIMOKHU ¥ OJTHOTO HEJ0UETa;

OrneHka»3» CTaBUTHCA B TOM cilydae, He O6osee 2 —X. TpyObIX OMMOO0K; WK OJTHON HeTpyOoi
OLIMOKM U TPEX HEJl0UETOB;

Onenka»2» CTaBUTHCS, KOTJa YUCIIO OIMOOK U HEJJOYETOB MPEBOCXOAUT HOPMY, IPH KOTOPOH
HE

MOXET OBITh BHICTABIICHA «OLEHKA3» UM €CJIM MPABUIHHO BBHIIIOJHEHO MEHEE MOJIOBUHBI
paboTHI.
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Kpurtepnu oneHuBaHus 3K3aMeHa:

OmneHka «5» CTaBUTHCSA B TOM CITydae, eCiId 00yYaroImuics :

A) 0OHapyXHMBaeT MOJHOE MOHUMaHNe (PU3MIECKON CYIIIHOCTH PacCMaTpUBACMBIX SIBJICHUN U
3aKOHOMEPHOCTEH, 3HAHWE 3aKOHOB U TEOPUil. YMeeT NOATBEPANTh NX KOHKPETHBIMHU
npuMepamy,

INPUMEHHUTH B HOBOM CUTYallMM U NPH BBIOJHEHUN MPAKTUUECKUX 3aJaHUH;

b) naet TouHoe onpeneneHne U UCTOIKOBAaHUE OCHOBHBIX MOHATUMN, 3aKOHOB, TEOPHI, a TaKKe
npaBUIbHOE ompeaeaeHne GU3NUECKUX BETUUNH, UX €UHUL U CIIOCOO0B X U3MEPEHMS;

B) TexHHuECKH rpaMOTHO BBINIOJHSET (PU3NUECKUE OIBITHI, YEPTEIKH, CXEMBI U TPaPUKH,
COITyTCTBYIOIIIME OTBETY, IPABHIIBLHO 3aMTUCHIBACT (POPMYIIBI;

I') mpu oTBeTE HE MOBTOPSET IOCIOBHO TEKCT yUeOHHUKA, a yMEET 0TOOpATh IJIaBHOE,
0OHapyXKHBaeT

CaMOCTOSITENIBHOCTh M apT'yMEHTHUPOBAHHOCTD CYX/I€HUH, yMEET YCTAHOBUTH CBA3b MEXKIY
U3y4aeMbIM U

paHee U3yYeHHbIM MaTepUaJIOM 110 Kypcy (PU3HMKH, a TAK)KE C MaTEpUAJIOM, YCBOCHHBIM IIPH
U3yYeHUH

JPYTUX MPEIMETOB;

Onenka»4» CTaBUTHCS B TOM CIIydae, €CJIM OTBET YJOBJIETBOPSIET HA3BAaHHBIM BBIIIIE
TpeOOBaHUSM,

HO y4aluiics: He 00J1afaeT JOCTaTOUYHBIM HaBBIKOM pa0OThI CO CIIPAaBOYHOM JINTEPATYPOH.
OneHka»3» CTaBUTBCS B TOM CIIydae, €CIIM yJalluics:

A) UCIIBITBIBAET 3aTPyIHEHUS B IPUMEHEHUN 3HAaHUM, HEOOXOIUMBIX Ul PELIeHUs 3a1a4
Ppa3IUYHbIX

THUIOB, PU 00BICHEHUN KOHKPETHBIX (PU3NYECKHX SIBICHUI Ha OCHOBE TEOPH U 3aKOHOB, UJIH B
HOJTBEPKICHUH KOHKPETHBIX IPUMEPOB MPAKTUYECKOTO MPUMEHEHUS TEOPUH;

b) oTBevaeT HEMoIHO HA BOMPOCH! YUUTENSI UM BOCIIPOU3BOJHUT COJCPKAHHUE TeKCca yUeOHUKa,
HO

HEIOCTaTOYHO TIOHUMAET OTACIbHBIE TOJI0KEHHUS, UMEIOIINE BA)KHOE 3HAYCHUE B TEKCTE;
OneHka»2y» CTaBUTHCS B TOM CIlydyae, €Cliu yJyallunics:

A) He 3HaeT U He IOHUMAET 3HaYUTENNbHYI0 YacTh IPOrpaMMHOI0 MaTepuaa B peaeaax
IIOCTaBJIEHHBIX BOIIPOCOB;

b) nmeer cnabo copMrupoBaHHBIE U HEIIOJIHOE 3HAHUS U HE YMEET MPUMEHSATh UX K PEIICHUI0
KOHKPETHBIX BOIIPOCOB U 3a/1a4 110 00pasily U K MPOBEJCHUIO OIIBITOB;
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