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1. BBEOEHMUE K PABOYEN MPOrPAMME OUCLUMMIIUHbI

1.1. MecTo npenoaaBaeMoil TUCIUIUIMHBI B CTPYKTYpe 00pa30BaTeIbHON TPOTrPaMMBI

basoBasi I:l Ob6s3aTtenbHasn I:l JlononHuTensHo
Bnok 1: aBnseTca akynbTaTMBoM

BapwnatusHas Mo BbIGOpPY I:l

1.2. Uenb aucumnnuHbl
CdopmupoBaTb koMneTeHuun oby4atolierocs B o6nactu KOHCTPYKUMOHHOMO MaTepuanoBefeHus B
3aBMCUMOCTM CBOWCTB MaTepuarioB OT WX 3NEKTPOHHOrO CTPOEHUs, CTPYKTYpbl M npeabicTopun
obpaboTku.

1.3. 3agaum gucuMnnvHbI
e [IpogemoHcTpupoBaTb OCOBGEHHOCTM BIUAHUA SNEKTPOHHOrO CTPOEHUS U COCTaBa Matepuwana Ha
TEXHOMOrM4YeCcKne 1 aKCcnyaTaumoHHbIE XapaKTEPUCTUKM.
e PaccmoTpeTb MaTepuanoBeaveckme acnekTbl Bbloopa Matepuarna ucxoasa U3 yCrioBu ero Crnyxobi.

1.4. NMepeyeHb NNaHMpyeMbIX pe3ynbTaToB O0Yy4eHUsl NO AUCLMUMNIIMHE, COOTHECEHHbIX C
nfaHUpyeMbIiMU pe3yribTaTaMU OCBOEHUS o6pa3oBaTesNibHOWU NPorpamMMbl

Kopn,
OT1an oopmMmpoBaHus
KOMMeTeHL MM dopmynupoBka KOMMeTEHL MM
2
Or1K- 3 [[OTOBHOCTLIO UCMOMB30BaTh 3HAHUSA O CTPOEHUN

BelwecTsa, npupoae XUMWNYECKKOW CBA3N B Pa3fin4HbIX
Knaccax XMMUYECKUX COeANHEHUIN AN NOHUMaHMWSA
CBOWNCTB mMaTtepuanoB U MexaHn3Mma XMMN4eCKnx
npoLeccoB, NPOoTeKakLWmnX B OKpyXarwLwem Mmmpe

MnaHnpyemMble pe3ynbTaTbl 06y4YeHns

3HaThb:

1) MeToaunkn pacyeta ABYXKOMMOHEHTHbIX Auarpamm ¢da3oBbiX PaBHOBECUMN.

2)OCHOBbBI MMKPOCKOMNYECKOro aHann3a oa3oBoro coctaBa Matepuarna B OTPaXXeHHOM CBeTe.

YmeThb:

1) OueHuBaTb BNNAHWE U3MEHEHUIN BHYTPEHHUX UMK BHELLHMX DaKTOPOB CUCTEMbI HA (ha30BbLIN COCTaB.
2) O6BbACHATL LenecoobpasHoCTb BbiIbopa KOHCTPYKLUUOHHOrO Matepuana

Bnagets:

1) AHanu3om pes3ynbTaToB C NPUBNEYEHNEM MaTeMaTMYECKOro annapara.

2) Hosenwunmun metogamu UcnbiTaHWU U OLLEHKM 060pyAoBaHNUs, MaTepuarnos 1 NpoLEeccoB,
NCMonb3yemblX B MPOM3BOACTBE.

MK-17 [OTOBHOCTbIO NPOBOAUTL CTAaHAAPTHLIE U 1.2

CepTI/l(bI/IKaLIMOHHbIe ncnblTaHNAa Matepumanos, n3genun n
TEXHOJNOrM4eCcKux npoueccons

lMnaHupyemble pesynbTaTbl 00y4eHus

3HaTb:

OCHOBbI MMKPOCKOMNYECKOro aHan13a )a3oBoro CoctaBa Matepuana B OTpaXKeHHOM CBETE

YMmeTb:

Mpoun3BoanTb KOPPEKTUPYIOLLME pacyeTbl ha3oBoro coctaBa Matepuana.

Brnapgets:

HoeenwmMmn metTogamm UCNbITAHUIA 1 OLLEHKN 000pYAOBaHWs, MaTepuarnoB 1 NPOLIECCOB, UCMONb3yEMbIX B
oTpacrnu.

_ 2
MK-18 [[OTOBHOCTbLK MCNONb30BaTb 3HAHNE CBOMCTB XMMUYECKNX

3M1EMEHTOB, COEQVHEHMIN N MaTepnanoB Ha UX OCHOBE AJS
pelleHns 3agad npogeccnoHanibHON OeaTenbHOCTH
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Kop,

OT1an oopmMmpoBaHus
KOMMeTeHL MK dopmynmpoBka KoMneTeHUun

3HaTb:

OCHOBbI MMKPOCKOMNYECKOro aHanun3a oa3oBoro coctaBa Matepuana B OTPaXXEHHOM CBETe

OcCHOBHble MeTOObl KOPPEKTUPOBKM (ha30BOro coctaBa Martepuana.

YmeThb:

Mpoun3BoanTb KOppPEKTUPYIOLLME pacyeTbl ha3oBoro coctaBa Matepuana.

BnapeTb:

HoeenwmMmn metTogamm UCNbITAHUIA 1 OLLEHKN 000pYAOBaHWs, MaTepuarnoB 1 NPOLIECCOB, UCMONb3yEMbIX B
oTpacrnu.

1.5. AcumMnnuHbl (NPaKTUKK) obpa3oBaTenbHOM NpPorpaMmbl, B KOTOPbIX ObISIO HA4YaTo
c¢hopMupoBaHue KOMNeTeHUMN, yKa3aHHbIX B N.1.4:

e O6uwas n HeopraHu4deckas xumus (OlK-3, MK-18)

e  OpraHudeckast xumus (Orl1K-3, MK-18)

2. COAEPXAHUWE OUCLUUMNIINHDbI

O6bem (4achl)

HavnmeHoBaHue u cogepxaHue oS 53 S g3
y4ebHbIX Mogynen, TeM 1 chopM KOHTPONS g 2 I g g g 0
o 5ggd &

8| =g ~%8

Mopynb 1. O6waa Teopmusa matepuanoBegeHuUsi
Tema 1 ATOMHO-KpUCTansiMyeckoe CTpoeHue MeTannoB 5 4
CBefieHMs O BHYTPEHHEM CTpOeHuu, Aedektax M CBOMCTBaAxX MartepuanoB. Tunbl
KpUCTannu4eckmx peleTok metannos. Nonumopdunsm. AHM3oTpOonus.

Tema 2 Pa30BO-CTPYKTYPHbIN COCTaB CMNJIaBOB 10 4
3aKOHOMEpPHOCTU  KpUcTannu3auuum Martepuanos. TepMuHbl Teopun CrnraBoB:
KOMMOHEHT, cucTtema, pasa, CTpykTypa. Tunosble AnarpamMmbl COCTOSIHUA: CMNaBOB-
MEeXaHUYeCcKnx CMecen, TBepAblX PacTBOPOB, C OrpaHWYEeHHOW pPacTBOPUMOCTLIO
KOMMOHEHTOB, C XUMMWYECKMM COEOMHEHWEM, C MNONUMOPMHbLIM MpeBpaLLleHneEM.
MpaBuno ¢as. MNpaBnno oTpeskoB. OBTeKTUKA. OBTekToMd. CBA3b CBOMCTB CMNIIaBOB
C BUOOM gnarpamm COCTOSIHUI KOMMOHEHTOB.

Tekywmn koHTponb 1 3awmra nabopaTopHbIX paboT 3

Mopaynb 2. YepHble MeTannbl U cnsaBbl

Tema 3 XKeneso n cnnaebl HA ero OCHOBE 10 7
Ouarpamma coOCTOSIHMA cnnaBoB  Xeneso — uUeMeHTUT. ®asbl. dasoBble

npespaweHns. CTPyKTypbl CTanmem W YyryHOB.  Yrnepogucible  CTanw.
TexHonornyeckne gobaBku M BpedHble npumecu. Knaccudukaums yrnepogucTbix
cTanen no KayecTBy, COAEPXKaHMIO yrrepoaa 1 HasHayeHuo. MpuHLMNLI MapKUpOBKX
yrnepoancTbix ctanen. Knaccudukauusa cepbix YyryHoB no ¢opme rpaduTHbIX
BKITIOYEHUI 1 MeTannn4eckon ocHoee. MapkupoBka cepbix 4yryHoB. CBOWCTBA.
Tema 4 YrnepoancTble KOHCTPYKUMOHHbBIE N MHCTPYMEHTanbHbIe CTanu 4 6
BrnnsHne copepxaHua yrnepoda Ha MexaHudeckue CBOMWCTBa cTanen. BnusHue
npumecen Ha ceBoncTBa ctanen. Knaccndukaumsa yrnepoamcTbix cTaner no cnocody
npon3BOACTBA U KaYeCTBY.

Tema 5 OBuine NpnHUMMbI IErMpoBaHus cTanen 4 6
B3aumopgencteue nervpyowmMx 3NeMeHTOB C as3oToM W yrnepoaom. BnusaHne
nervpylowmx 9nemMeHToB Ha dasoBble npeBpalweHna B cTanax. BnusHue
nervpyowmx 9neMeHTOB Ha TEeXHONMOrM4yeckMe u 3KCnnyaTauuoHHble CBOMWCTBA
cTanemn.

Tema 6 Crtanu cneumanbHOro HazHayeHust 4 5
KopposuoHHo-cTomkme ctanu. KaponpouHble ctanu. Tennoyctondmeblie U
OKanUHOCTOWMKME CTanw.

Tema 7 Ctanu ¢ ocobbiMu cCBOMCTBaMM 3 5
Koppo31OHHO-CTOWKME cTanw. OneKkTpoTeXHUYECKNE cranw.
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O6bem (Yachl)

HavnmeHoBaHue u cogepxaHue o3| .88 gt
y4ebHbIX Moaynen, TeM 1 PopM KOHTPOIS z 5 £ z g z 5
°og|°sg §&
] ®g ®o
LWapukonogwmnnHukosble ctanu. Ctanu v cnnaebl C NaMaTblo OpMbI.
Tekywmmn KOHTponb 2 3awmTa nabopaTopHbIX paboTt 4
Moaynb 3 LiBeTHble TexHMYecKkue U NPOBOAHMUKOBbIE MeTasnfbl U cnnaBbl.
UHcTpyMeHTanbHble MaTtepuanbl. KomnosuTbl
Tema 8 CnnaBbl Ha OCHOBE Meaw. 4 5
Mepob n ee conctBa. Obnactu npumeHeHuss dncton megu. Cnnaebl HA OCHOBE
Megu: naTyHn 1 GPOH3bI, X NPUMEHEHNE AN U3rOTOBMEHUST ANEKTPOTEXHNYECKON U
KOHCTPYKLMOHHOW NPOAYKLMU.
Tema 9 CnnaBebl Ha OCHOBE anMUHUA U TUTaHa 4 5
AniOMUHUA K1 ero cBoncTBa. AnOMUHMEBLIE cnnaebl: AedopMUpyeMble, He
YyNpoYHAeMble TepMudeckorn obpaboTkon; nuterHble 1 KoBovHble. Mapku, cocTaBbl
CBOMNCTBa, 06nacTu NpUMeHeHus.
TwutaH. CBoncTBa TMTaHa. [@3oHackliweHne TutaHa. TutaHoBble cnnasbl. CocTaBsbl.
Caorictea. O6nacT npMMeHeHusl.
Tema 10 IHCTpyMeHTanbHble MaTepuansl 5 5
TpeboBaHve NpegbsBnsAeMble K MHCTPYMEHTarnbHbIM MaTepuanam. beicTpopexyuine
cTanu, TBepable cnnaebl HA OCHOBE kapbwugos, HUTPUZOB, GOPYMAOB N OKCUOOB.
Tema 11 KOMNO3ULMOHHbIE MaTepuansl 5 4
BbicokomonekynsipHble BellecTBa, MfacTtMacCbl WM apMUMpOBaHHbIE MMACTUKM.
[MoHATME O cBA3yOWEM W HanonHuTenem. ApMupyloLlmne CBONCTBaA HaMnoSHUTENEN.
lMpumMeHeHne NIacTUKOB Y KOMMO3ULMOHHBIX MaTtepuanoB B 3MEKTPOTEXHNYECKOM U
KOHCTPYKUMOHHOM MaLUIMHOCTPOEHMWM.
Tekywmn koHTponb 3 3awmta nabopaTopHbIX paboT 3
KoHTponbHas pa6oTa 12
NMpomexyToyHas aTTecTauusa Nno AUCLUNIIMHE - 3a4eT 4 4
BCEIlO: | 72 72
3. TEMATUYECKHWM NJ1AH
3.1. Jlexkuun
Homena OuHoe oby4yeHne OuHO-3a04HOE 06Yy4eHne 3aoyHoe oby4deHne
MSyHaeMbFI)X Tem Homep Obbem Homep Obbem Homep Obbem
cemecTpa (4achbl) cemecTpa (4achbl) cemecTpa (4achbl)
1 4 2 1 0,5
2 4 2 1 0,5
3 4 2 1 2
4 4 2 1 1
5 4 2 1 1
6 4 2 1 1
7 4 1 1
8 4 1 1
9 4 1 1
10 4 1 1
11 4 1 1
BCEIO: 17 6
3.2. [IpakTyeckue 3aHATHS
Homepa H OuHoe oby4eHune OuHo-3804HOE 3aoyHoe obyyeHune
HBYUEEMBIX anmeHoBaHue 0ByueHme
Tem n chopmMa 3aHATUN Homep O6bem Howmep O6bem Homep O6bem
cemecTpa (vacbl) cemecTpa (4acbl) cemecTpa (4acbl)
5 OCHOBHbI? TUMNbl guarpaMmm 1 3
COCTOSIHWI
[unarpamma cocTtosiHuin
3 1 5
cnnaeoB Fe-FesC
8
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3.3. JJabopaTopHbIe 3aHATHS

Homepa H OuyHoe 06y4eHne QuHo-3a04HOe 3ao4yHoe oby4eHune
MayaEMbIX aumeHoBaHne oby4yeHne
Tem nabopaTopHbIX 3aHATUIA Homep O6bem Howmep O6bem Homep O6bem
cemecTpa (yachbl) cemecTpa (vachbl) cemecTtpa (vachbl)
Makpockonnyeckun un
1 MMUKPOCKOMUYECKNA aHanns 4 2 1
MeTanmnos
2 M3amepeHune TBepaocTu 4 2 1
MaTtepuanos
5 CTpykTypa cnnaBos 4 5 1 5
MeXxaHUYecKne cmecu
2 OnpegeneHne KpUTUYECKMX 4 2 1
TOYEK CMaBoB
3 WccneposaHue CTPYKTYpbI 4 1 1
OTOXCKEHHbIX cTanen
3 WccneposaHue CTPYKTYpbI 4 2 1
3aKarieHHbIX cTanemn
3 CTpyKTypa 1 CBOMCTBA CepbIX 4 > 1 >
YYryHoOB
5 M3HococTorkue ctanu 4 2 1
10 BeicTpopexyLime ctanu 4 2 1
BCEIO: 17 4

4. KYPCOBOE NPOEKTUPOBAHUE

He npegycmotpeHo

5. TEKYIuit kontposis YCIIEBAEMOCTHU OBYYAIOIIEI'OCA

Homepa OuHoe 06yueHue OuHo-3a04Hoe 3aouHoe 0byueHue
y4e6HbIX dopma Y obyyeHve y
moayneu, no
KOHTpOnA
KoTopLIM 3HaHUN Homep Kon-Bo Homep Kon-Bo Homep Kon-Bo
nposoauTca cemecTpa cemecTpa cemecTpa
KOHTPOJ1b
Cpava oT4eTa no
1,2.3 A 4 3 1 1
nabopartopHbiM paboTam
1,2,3 KoHTponbHas paboTa 1 1

6. CamocrositensHas pabora obYUAIOIIET'OCS

- OuHoe oby4eHune OuHo-3304HOE 3aoyHoe oby4yeHune
Buagbl camocToaTenbHoM padoTol obyuyeHune
o6yqa+ou.|,eroc;| Homep O6bem Howmep O6bem Homep O6bem
cemecTpa (yachbl) cemecTpa (yachbl) cemecTpa (yachbl)
YcBOeHVe TeopeTu4eckoro marepuana 4 20 1 24
MoprotoBka Kk MpakTU4YeckuM 1 nabopaTopHbIM
3aHATUAM 4 14 1 18
MoaroToBka K KOHTPOSbHLIM paboTam 1 12
MoaroToBka k 3a4veTy 4 4 1 4
BCEIO: 38 58

7. OBPA3OBATEJIbHbIE TEXHOJTIOTNA

7.1. Xapaktep1McTuKa BUAOB U UCMONb3YyeMbIX UHHOBALMOHHLIX (POPM YyYEOHbIX 3aHATUN

He npegycmoTpeHo

7.2. Cuctema OIeHUBAaHMS YCIIEBAEMOCTH M JIOCTHKEHUH 00YyJarOIIMXCsl IJIs1 TPOMEKYTOUHON

aTTeCcTanuu

TpaaVLUMOHHas

X GannbHO-peNTUHroBas

Pra

18.03.01 MaTepuanosegerwue B LIBI

CTtpaHuua 6 u3 13



8. OBECNEYEHUE ANCLUUTMIIUHDI

8.1. YuebHaa nutepartypa

a) ocHoBHas y4ebHasi nutepaTypa
ConHues KO.I. MaTtepuanoBeneHne [OnekTpoHHbIN pecypc]: y4ebHuk ansa By3os/ ConHues HO.I.,
MpsixuH E.N.— 3nekTpoH. TekcToBble faHHble.— CI16.: XUMU3OAT, 2014.— 784 c.— Pexum
poctyna: http://www.iprbookshop.ru/22533.— 3BC «IPRbooks», no naporto.

6) gononHuTensHasa y4ebHas nuTepaTypa
1. F'pongaHoB A.B. MatepuanoseneHue: YuebHo-meToanyeckoe nocobue K NpakTMyecknm u
nabopaTtopHbIM 3aHATMAM. [TekcT]: yuebHo-meToaudeckoe nocobue / A.B. NponsHos, .H. TennyxuH,
H.H. Cutos, M.H. XKykoBa. — CT16I'TY PI1. — Cl16., 2013. — 78 c.
2. I'ponsiHoB A.B. MaTtepuanoBegeHune: meTtoanveckme ykasaHusi U KOHTPOnbHble paboTkl ANnd
CTYOEHTOB 3a04HON hopMbl 00y4eHUs BCex cneuunanbHocTen. [TekcT]: meToanyveckme ykasaHusi / A.B.
ponsiHoB, H.H. CutoB, M.H. XXykosa. — CMNolrr Ty PI1. — Cl6., 2013. - 19 c.
3. ponsHoB A.B. [Inarpammbl COCTOSAHWIA ABOWHBIX CNIaBoB. [TekcT]: MeToanyeckune ykasaHus / A.B.
ponsiHoB, H.H. CutoB, M.H. XXykosa. — CMNoIr TY PI1. — Cl6., 2015. — 22 c.

8.2. NepeyeHb yyebHO-MeTOAUYECKOrO OGecnevyeHUs ansa caMoCTOATeNIbHOM paboThbl
006y4YarLWMXCA NO AUCLUNIINHE
He npegycmotpeHo

8.3. NepeyeHb pecypcoB MHPOPMALMOHHO-TENEKOMMYHUKALMOHHON ceTu "UHTepHeT",
HeobxoauMbIX AN OCBOEHUSA AUCLMMIINHbI

He npegycmoTpeHo

8.4. NepeyeHb MH(POPMALUOHHBLIX TEXHONOINMIA, UICNOSIb3yeMbIX NPU OCYyLLeCTBNEHUN
obpasoBaTenbHOro npouecca no AUCUUNInHe, BKNO4Yasa nepevyeHb NporpamMmmMHoOro obecne4vyeHus m
MH(OPMALMOHHBbIX CNPABOYHbLIX CUCTEM

Microsoft Windows 8.1
Microsoft Office Professional 2013

8.5. OnucaHme matepmanbHO-TEXHUYECKON Ba3bl, HEOOXOAMMOM ANS OCYLLEeCTBNEHUA
obpazoBaTeNnbLHOro npouecca nNo AUCUMUNIMHe

1. NekuuoHHas ayauTopumsi C MyrnbTUMEAUIHLIM Y4eBHbIM KOMMIIEKCOM

2. YuebHasa nabopatopust « MatepranoseeHue 1 ropsyas obpaboTkar, ydebHaa nabopatopust
«MaTepuanosegeHue»

8.6. UHble cBepeHUA u (unun) matepuansl
MynbTUMeOUNHbIA y4eOHbIN KOMIIIEKC.
Yy4yebHo-npakTuiecknin komnnekc Ha 6ase mukpockona JIOMO co BCTPOEHHbIM BUAEO-PETMCTPATOPOM.

Komnnekt MmukpoLnudos.
Komnnekt y4ebHbIX Buaeos3anucen.

9. METOANYECKHUE YKA3SAHUA ONA OBYYAKOLWIMUXCA NO OCBOEHUIO

ANCLUUNJINHbI
Buapbl y4ebHbIx
3aHATUA U
camMmocTosiTenbHas OpraHuzauusi oesTenbHOCTM oby4vatoLLerocst
paboTta
oby4aroLmxcs
Jlekumn ObGecneynBaloT TEOPETUYECKOE U3YYeHMEe OUCLMNIMHBLL. Ha nekumsx nanaraetcs OCHOBHOE
coepxaHue Kypca, UNocTpupyemMoe npuMepamMu, LMPOKO UCNONb3yeTcs 3apyOeXxHbI 1
OTEYECTBEHHbIN OMNbIT MO COOTBETCTBYHOLLEN TEMATMKE.
OcBoO€eHWEe NEKLMOHHOIO MaTepurana oby4yarowmmes npegnonaraeT crnegyoLwme Buapl
pabort:
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Buapbl y4ebHbIx
3aHATUN 1
camMocTosiTenbHas
paboTta
oby4aroLmxcs

OpraHM3au,m| OeATeNlbHOCTU 06yqa}ou.leroc;|

®  KOHCMEKT NeKLMIA: KpaTKo, CXeMaTUYHO, NocriefoBaTenbHO (PUKCHPOBaTb OCHOBHbIE
NMONOXeHWS, BbIBOAbI U (hOPMYIIMPOBKM; NOMeYaTb BaXHble MbICIU, BbIAENSATh
KMtoYeBble CroBa, TEPMUHBI.
Ecnu camocTtoaTenbHo He yaaeTcs pas3obpaTtbes B Matepuarne, Heobxoaumo
cchopMynmpoBaTh BOMNPOC M 3aaTh NPenoAaBaTento Ha KOHCYNbTauum U Ha NpakTU4eCKOM
3aHATUMN.

MpakTnyeckme
3aHATUSA

MoAroToBka K NpaKTUYECKUM 3aHATUAM npeanonaraeT creayloLime Buabl paboT:
paboTa C KOHCMEKTOM NeKLUi;

®  [OAroTOBKAa OTBETOB K KOHTPOSbHLIM BOMpPOCaM;
®  [POCMOTP pPEKOMEHAYEMON NUTepaTypbl, paboTa ¢ KOHCMEKTOM NEKLIMIA;
®  [OAroTOBKA K KOHTPOSbHLIM paboTam Nno AUCLMNMUHE.

JlabopaTopHble
3aHATUSA

JlTabopaTtopHble 3aHATUA CNOCOBCTBYIOT Pas3BUTUIO NPaKTUYECKNX HAaBbLIKOB BrageHns
n3yyaembiMy MmetTogamun, obopygoBaHmeM, TEXHONOMMSAMU B NPOLLEcCe B3aMMOAEWCTBUS CO
ycTaHoBKamu 1 obpasuamu peanbHo AeNCTBYyloLero obopyaoBaHus, npeanonaratoT
nposegeHve y4ebHOro akcnepuMeHTa Ha nabopaTopHON yCTaHOBKE (CamMOCTOATENbHO NGO
nop pykoBOACTBOM MnpenogasaTens); HabniogeHve 3a NpoLeccoMm, 1 ap.

Ha nabopaTopHbix paboTax o6yyatoLmincst usyqaeT npouecc unmn obbekT Ha OCHOBe
B3aMMOAENCTBUS C HUM UNW ero MOAENbI0 (HaTypHOW nnn matemaTtudeckon). B pesynbtate
nposefeHns nabopaTopHOro 3aHATUA 0byyatoLWMica AOoMKeH NGO NOHATL NPUHLMMBI
ycTponcTea u paboTbl M3yyaemoro npeameTa (npuknagHele paboTbl), MMG0 0CBOUTL METOAUKY
nccnegoBaHns NpeaMeToB CXO4HOro TMna (MccnegosaTensckme paboThbl).

CnepyeT npeaBapuTenbHO U3Y4nTb METOANYECKNE YKa3aHNS MO BbINOMHEHNIO
nabopaTtopHbIx paboT.

CamocTtosaTenbHa
s1 pabora

AaHHbli BUA paboTbl NpeanonaraeT pacluMpeHue 1 3akpenneHe 3HaHUiA, YMEHWUIA 1 HaBbIKOB,
YCBOEHHbIX Ha ayAMTOPHBIX 3aHATUSIX NyTeM CaMOCTOSITENIbHOM NPopaboTku y4ebHo-
MeTOoAMNYECKUX MaTeprarnos No AUCUMNINHE; NOATOTOBKM K KOHTPONbHbLIM paboTam u
ak3ameHy. CamocTosATeNnbHasi paboTa BbIMOMNHAETCS UHONBUAYATBHO, @ TakkKe MOXeT
npoBOAMTLCH NOA PYKOBOACTBOM Mpenogasarensi.

CnegyeT npegBapuTenbHO U3Y4nTb METOANYECKME YKa3aHUs MO BbINOMHEHNUIO
CaMOoCTOSITENBbHON paboTbl, KOHTPONBHOW PaboThI.

Mpu noaroToBke k 3a4eTy HEOBXOANMO O3HAKOMUTLCS C NMepeYHeM BONPOCOB,
npopaboTaTb KOHCMEKTbI JIEKUMIA U NPaKTUYECKVUX 3aHATUIA, PEKOMEHAYEMYIO NUTepaTypy,
nonyy1Tb KOHCYNbTaLUMIo Y NpenogasaTensi.

10. OHA OLIEHOYHbIX CPEACTB

ANA NPOBEAEHUA NPOMEXYTOYHON ATTECTALMA

10.1. OnucaHue nokasaTtenen U KpUTEPUEB OLIEHMBaHUS KOMMETEHLUA Ha Pa3fIMUHbIX aTanax ux
dopMupoBaHus, onMcaHue LKan oLueHNBaHUA

10.1.1. TTokazaTenu oreHMBaHMs KOMIETEHIIUN Ha dTanax ux (OPMHUPOBAHMS

Kopg HanmeHoBaHue MpepctaesneHne
KoMneTeHummn . OLIEHOYHOro OLIEHOYHOro
lMokasaTenu oLeHMBaHUS KOMMNETEHLININ
(aTan ocBoeHus) cpeacTea cpeactea B poHae
OrlK-3(2) 1) leMOoHCTpMpYyeT METOANKM pacyeTa 1. YcTHOE 1. MNepeyeHb
OBYXKOMMOHEHTHbIX AuarpammM ¢pa3oBbiX cobecepnoBaHve BOMNPOCOB K 3a4eTy

paBHOBECUA.
2) OemoHcTpupyeT OCHOBbI MCMOMb30BaHMUS
MMKPOCKOMMYECKOro aHanmnsa ¢asoBoro
cocTaBa MaTepuana B OTpaXXeHHOM CBeTe.
3) OueHnBaeT BNUAHME U3MEHEHUN
BHYTPEHHUX U BHELIHMX (bakTopoB
cucteMbl Ha (ba3oBbIN COCTaB.
AHanuanpyert pesynbTaThbl C

npuerie4eHnemM matemMaTn4eckoro annapara.

2. MNpakTnyeckoe
TMNOBOE 3afaHne

(49 Bonpocos)

2. MNpakTnyeckne
TUMNOBbIE 3aaHus
(15 3apgauv)
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COCTaBa MaTtepuana B OTpaXeHHOM CBeTe.

2) CnocobeH npon3BoanTb
KOppeKTupyloLime pacyeTbl hasoBoro
cocTaea maTepuana.

3) AHanusupyet pesynbTaThbl C

npuerneyvyeHnem MmatemaTun4eckoro annaparta.

Koa HanmeHoBaHue MpenctaBneHne
KOMneTeHuun . OLIEHOYHOro OLIEHOYHOro
(oTan ocBoeHMs!) MokasaTenu oueHNBaHNUS KOMNETEHLMIA cpencTsa CPENCTBa B (hoHAe
MK-17(1,2) 1) OemoHcTpupyeT cnocobHocTb NnpoBoanTb | 1. YCTHOe 1. MNepeyeHb
CTaHOapTHbIE UCMbITAHNA MaTepmnanos, cobecenoBaHve BOMNPOCOB K 3a4eTy
N3Oenuit U TEXHOMNOrMYECKVX NPOLIECCOB. 2. MpakTnyeckoe | (49 Bonpocos)
2) Croco6eH NpousBoanTb TUnoBoe 3afdaHune | 2. [Npaktndeckune
TUMNOBbIE 3aaHus
KOppeKTupytoLmne pacyeTbl hasoBoro (15 3anau)
cocTaBa MaTepuana.
3) OueHnBaeT HOBENLIMMU METOLAMM
UCMbITaHWI U OLLEHKM 06opyaoBaHws,
mMaTepuasnoB U NPOLECCOB, UCMOMNb3YyEMbIX B
oTpacnu.
MK-18(2) 1) OemMoHCTpMpyeT OCHOBbI Ucnonb3oBaHus | 1. YcTHoe 1. MNepeyeHb
MMKPOCKOMMYECKOro aHanmaa ¢asoBoro cobecefoBaHve BOMpPOCOB K 3a4eTy

2. NpakTnyeckoe
TMNOBOE 3afaHne

(49 BonpocoB)

2. MNMpaktnyeckne
TUMNOBbIE 3a4aHus
(15 3agauv)

10.1.2. OnucaHue WKan U KpuTepmueB oL eHNBaHUA CHOPMMPOBAHHOCTU KOMMNETEHLIMN

Kpurepun onenuBanusi copMUpOBAaHHOCTH KOMIETEHITUN

OueHka no KpuTepum oueHnBaHna chopMmMpoBaHHOCTU KOMMETEHLNIA
TpaanuNOHHOM

Lkane YcTHoe cobecenoBaHue MpakTnyeckoe 3agaHve
O6yuyatowuncs nokasbiBaeT | OGyyarowmics OEMOHCTpupyeT
[OCTaTOYHbIN YPOBEHb 3HaAHWM | 4OCTaTOYHOE NMOHUMAHWE YCrOBUS 3adauu,
OCHOBHbIX ur3n4eckmx 3aKOHOB, | BfageHne HaBblkaMu €ro aHanusa, Beloopa
3aKOHOB (pM3MKM TBEpAOro Tena W | oNTUMarnbHbIX TemnepaTypHO-BPEeMEHHbIX
XumMmama TBepaodasHbiX NPeBpPALLEHNN, | PEXUMOB  TEPMUYECKOMN M XUMUKO-
MX BNUSIHME HaA TexHonorndeckne u | Tepmudeckon obpaboTkm  maTepuarnos,
aKCnnyaTaunoHHbIe CBONCTBA | YyMEHWe npaBufbHO paccynTaTb Has3oBbIN

3a4TeHo MaTepuanoB U 3Ha4yeHue 3TUX BENUYMH. | COCTaB UCXOOHbIX U KOHEYHbIX NPOOYKTOB.
OpureHTUpyeTCcs B OCHOBHbIX NMOHATUAX U | [JonyckaeT He3HauuMTernbHble NOrpeLIHoCT
onpegenenusx; ycBOWN OCHOBHYI | Npu NpUMeHeHUn MaTemMaTU4Yeckoro
nitepartypy. [onyckaeTt | annapata Ana  peanuM3auuMuM  nnaHa
He3HauuTeNbHbIE  MOrPELLIHOCTM  MpU | pewenna 3agayn [Monydnn npaBUIbHbINA
OTBETax Ha BOMPOCHI 3K3aMEHALMOHHOIO | OTBET, HO UCMbITLIBAET 3aTPYAHEHUS C €ro
Ovneta M [OMONHUTENbHbIE BOMPOCHI | UHTEpNpeTauunen.
npenogasaTensi.
Obyvarowminca He nmeet goctatodHoro | Obydatowmincs He MoXeT
YPOBHSA 3HaAHUSA AUCUUNMAWHBI, HE MOXET | NpoaHanu3MpoBaTb  YCnoBue  3ajauwu,
cchopmynupoBaTb OCHOBHbIE | HAMETUTb NNaH e€ peLLeHns, He cnocobeH
duM3MYECKME 3aKOHbl, 3aKOHbl (U3NKWN | NpaBUIbHO paccuynTaTb ©as30BbLIN COCTaB
TBEPAOro Tena " XUMU3MA | UICXOOHBLIX U KOHEYHbIX  MNPOAYKTOB,
TBEpPAOdA3HbIX npespaLleHnn, MX | Ha3Ha4YUTb BbIGOp TemnepaTypHo-
BNUSAHMS  HaA  TEXHOJNIOTMYECKME U | BDEMEHHbIX  PEeXUMMOB, He  BrageeTt

He3a4TeHo aKcnnyaTauMoHHbIe CBOWCTBa | MaTeMaTU4YeCKUM annapaTtom.

MaTepuarnoB; MJOXO OpWUEHTUpYyeTcs B
OCHOBHBIX MOHATUSIX U OMNpeaeneHusx;
MI0X0 3HaKOM C OCHOBHOW NUTEpaTypou;
JonyckaeT npu oOTBeTe Ha 3K3ameHe
CYLLUECTBEHHbIE OLWIMBKM W He MOXeT
YCTPaHWUTb UX Oaxe Mo PyKOBOACTBOM
npenogasarens.

MpencraBneHne Yyxoi paboTbl, O0TKa3 OT
BbINOSTHEHUS 3aaHus
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MonbiTka cnucbiBaHWA, WUCMNOMb30BaHUSA
HepaspeLleHHbIX TEXHUYECKUX
YCTPONCTB nnm nonb3oBaHune
NoACKasKon Apyroro Yyeroseka.

* CywjiecmeeHHble owubku — HedocmamoyHasi 2nybuHa u 0co3HaHHOCMb omeema (Hanpumep, cmyOeHm He cMoe
npuMeHuUmb meopemu4eckue 3HaHus1 Ornisi 06bsICHeHUs si8reHul, 0718 yemaHOo8MeHUs NPUYUHHO-C1e0CMBeHHbIX €8si3ell, CpasHeHUs U
Knaccugukayuu sieneHul u m.o.).

* HecywjecmeeHHble owubKu — HerosiHoma omeema (Harnpumep, ynyueHue u3 guda Kkakoeo-rubo HexapakmepHoeo ¢hakma,
O0ronHeHUs Npu onucaHuu npoyecca, s18MeHuUsi, 3akoHomepHocmel u m.d.); K HUM mMoaym 6bimb OMHEeCEeHbl 02080PKU, OOMYU,eHHbIE
npu He8HUMamenbHoCmuU cmydeHma.

10.2. TunoBble KOHTPOJIbHbIE 3a4aHUA UNN UHbIe MaTepuanbl, HeoO6XxoAMMble ANA OL,EeHKN 3HaHUN,
YMEeHUM1, HaBbLIKOB U (UNKX) onbiTa AeATEeNbLHOCTU, XapaKTepusyroume atanbl POpMUpPOBaHUs
KOMMeTeHUun

10.2.1. [Tepedenb BOpPOCOB, pa3pabOTaHHBIN B COOTBETCTBHH C YCTAHOBJICHHBIMU 3TallaMU
dbopMUpOBaHHS KOMIICTECHITHIA

Ne
n/n $opmynunposka BoNnpocos Ne Tembl
MeTansbl, Kak OCHOBHbIE KOHCTPYKLMOHHbIE MaTepuansl. MoHATNE KpUCTanIM4yeckoro CTpoeHus
1 BELLeCTBa, 3NieMeHTapHas syelika, OCHOBHbIE TUMbI KPUCTaNIMYECKMX peLLeToK, napameTpbl 1
3NEeMEHTapHON SAYENKK.
2 Monumopdunam. AHusoTponud. MarHuTHble NpeBpaLleHns. 1
3 HecoBepLueHcTBa KpUCTanmM4yeckoro CTpoeHns (AedekTbl KpUCTanmMYeckomn CTpyKTypbl). VX Tvnbl 1
1 BNVSIHWE Ha NoKas3aTenu CBOMCTB MeTaroB U HEMeTarnmnos.
4 OcHoBHble cBOWCTBa MaTepuanos: NPOYHOCTL, TBEPAOCTb, yAapHas BA3KOCTb, yCTanocTHas 1
NPOYHOCTb.
5 MakpocKonuYecKknin 1 MUKPOCKOMUYECKUI @aHann3 matepmanos. Bo3aMOXHOCTM 1 HasHaveHue. 1
Kpuctannusaums metannos. BnvsiHne ctenexnn nepeoxnaxaeHns (CKopocTu OXNaxaeHns) Ha
6 MexaHn4eckne CBONCTBa oTnNMnBoK. CTpoeHne meTannmyeckoro cnuTka. MogndwumposaHue 2
pacnnasa Ans nNoayYyeHns MEeNKOKPUCTanIM4eckon CTPYKTypbl.
7 MpaBuno gas MNb6ca, otnnyne npasuna das ans TeepaodasHbix cuctem. MNpaBuno pelvara u 2
npaBuIo OTPE3KOB.
8 [dunarpaMmma cOCTOSIHWI CNaBOB C HEOrpaHUYEHHON /NOMNHON/ PpacTBOPUMOCTbIO KOMMOHEHTOB. 2
dasbl. CTPYKTYpbI.
9 [narpamma cocTosiHMI CrnaBoB MexaHu4ecknx cmecen. dasbl. CTPYKTYphI. 2
10 [lnarpamma COCTOSIHUIA CNNaBOB C OrPaHUYEHHOW PacTBOPUMOCTLIO KOMMOHEHTOB. dasbl 1 2
CTPYKTYPpbI.
11 | Auarpamma COCTOSIHWS CMaBoB C XMMUYECKUM coeanHeHnem. dasbl. CTPYKTYpbI. 2
12 3aBucUMOCTb NokasaTenen CBOWCTB CNaBoB OT BuAa Anarpamm coctosaHus /3akoH H.C. 2
KypHakoBa/.
13 JunarpammMa coCTosiHUS XKene3o-yrnepog /xeneso-LueMeHTUT/. PaBHoBecHble asbl. Obnactu 3
cTanen n 4yyryHos. NMpasuno ¢as. MpaBuno oTpesKos.
14 | BnusHue cogepaHus yrnepoga Ha CBOWCTBa CTanew. 3
15 MocTosiHHbIE npumeck B cTansx. Mpoucxoxperne npumecent B ctansax. Ounctka cranem ot 3
BpeAHbIX MpYMecen.
16 CKprTbIevI'IpI/IMeCI/I B cTansax. CneunansHble npumecy B ctansax. O4mcTka ctanemn ot BpeaHbIX
npumece.
17 | Knaccudukaumsi ctanein — ocCHOBHble cnocobbl knaccudukaumm.
18 Cnoco6bl nponssoacTea ctann. MapTeHOBCKUIA, KOHBEPTOPHBIN, anekTpocTany. [locTomHeTea 1
He[oCTaTKM NPOLIECCOB.
19 KJ'IaCleICbVIKaLI,VIﬂ YrnepoamnCTbIX CTanen no Ka4ecTBy U HasHayeHno. MapkmpoBka yrnepoamcTbix 3
cTanen.
20 Cnoco6 npoussoacTBa YyryHa. icxogHoe cbipbe, OCHOBHbIE MapameTpbl NpoLecca AOMEHHON 3
BbIMMaBKN YyryHa.
21 | YyryHbl. Bugbl byyryHoB. CoricTBa YyryHoB. Knaccudmkaums YyryHoB. 3
22 Cepble 4yryHbl. PasHoBmaHocT. MapkupoBka cepbix YyryHos. dopma rpachuta. MeTtannuyeckas 3
ocHoBa - BuAbl. CoricTea.
23 | YrnepoaucTble ctanu obblikHOBEHHOro kadecTsa. [MpuHumnel MapkupoBku. OBnacT NnpUMeHeHus. 4
24 KOHCTpYKLUMOHHbIE KayecTBeHHble yrnepoaucTele ctanu. MpuHumnel mapkmposku. Obnactu 4
NpUMEHeHHUs.
o5 NHCcTpymeHTanbHble KayecTBeHHbIe yrrepoaucTele ctanu. MNpuHuunel MapkupoBku. ObnacTtm 4
NPUMEHEHNS.
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26 | BnusiHne npymecen Ha CBoOWCTBa cTanen 4

27 | Knaccudumkaums yrnepoancTbix cTaner no cnocoby npon3BoACcTBa U KavyecTBy 4

28 | JlermpoBaHHble cTanu, 0603Ha4YeHne nervpyowmx anemMeHToB 5

29 ﬂerMpE)BaHHble cTanu, MapkKnpoBkKa nermpoBaHHbIX MHCTPYMEHTallbHbIX N1 KOHCTPYKUMOHHbIX 5
cTaneu.

30 B3anmogenctaune nernpyowmnx 3NeMeHToB C a30TOM U yrrepoaoM. BnnsHue 5
NErnpyroLLInX 3NIEMEHTOB Ha (ba3oBble NPeBpaLLEHNs B CTansXx.

31 BnMﬂvae NErnpyoLLINX 3N1IEMEHTOB Ha TEXHOMOrMYECKNE 1 3KCMyaTaLNoHHbIE CBONCTBA 5
cTanen.

32 KOppO3VIOHHO-CTOI7IKVIe ctanu. Bnnsaxue Nermpyroumx 3J1eMeHTOoB. XpOMVICTbIe N XpPOMOHUKeIEeBbIe 6
cTanwu. Me)KKpVICTaJ'IJ'IVITHaﬂ KOpPpPO3unA.

33 | Cranu cneumanbHOro HasHaveHus. 2KaponpoyHble cTanu. 6

34 | Ctanu cneumanbHOro HazHadeHus. TennoycTon4ymBble U OKANIMHOCTOMKME CTanw. 6

35 | Ctanu c ocobbiMn CBOMCTBaMU. QNEKTPOTEXHUYECKME CTaNM. 7

36 | Ctanu c ocobbimm cBocTBamu. LLlapukonogwnnHUKoBbIE CTanu. 7

37 | Ctanu c ocobbimu cBovicTBamu. CTanu u cnnaebl C NaMATbio popMbl. 7

38 | Meab u ee cBovictBa. O6nactu NpUMEHEHUS YNCTON Meau. 8

39 CnnaBbl Ha OCHOBE Meau: naTyHm u 6pot|3b|, UX NPUMEHEHNE ONS N3rOTOBINEHUS 8
3NEKTPOTEXHNYECKOW N KOHCTPYKLMOHHOW MPOAYKLMM.

40 | CnnaBbl Ha ocHoBe Meaun. MapkupoBka 8

a1 AnOMUHUI 1 ero cBoncTBa. ArOMUHMEBLIE ChfaBbl: AeopmMupyemble, He YIPOYHSEMble 9
TepMmmnyeckon o6paboTkon; NMTENHbIE N KOBOYHbIE.

42 | AntomMuHMA 1 ero ceonctea. Mapku, cocTaBbl CBOMCTBA, 0611acTN NPUMEHEHMS. 9

43 TutaH. CBoncTBa TMTaHa. [[a3oHacblweHne TutaHa. TutaHoBble cnnaebl. CocTaBbl. 9
CaoictBa. ObnacTu npuMeHeHus.

44 UHcTpymMeHTanbHble MaTepuansl. TpeboBaHve NnpeabsBrsiemMble K MHCTPYMEHTarnbHbIM 10
Marepuanam.

45 VHCTpyMeHTanbHble MaTepuansl. BeicTpopexylime cTanu, nokasaTenu CBOWCTB, TepMUYeckast 10
obpaboTka.

46 UHCcTpyMeHTanbHble MaTepuansl. TBepable cnnaBbl Ha OCHOBE Kapbuaos, HUTPUOOB, 10
©0pnaoB 1 OKCUAOB.

47 | lMNMopowkoBas MeTannyprus. NMopoLkoBble Matepuarsbl, NOHATUE NOPUCTOCTU. 11

48 KOMI‘IOSMLI,I/IOHHble MaTepuanbl. ManI/ILI,a 1 HanonHutenb. CBONCTBA KOMMO3UTOB. I'IpmmeHeHme 11
KOMMO3NTOB.

49 | BnusiHme maTtepuvana u o6beMHOM 40N Nop Ha 06racTv NPUMEHEHNS NMOPOLLKOBBLIX MaTepuasos. 11

10.2.2. BapuaHT TUIIOBBIX 33JaHUH, pa3pabOTaHHBIX B COOTBETCTBUU C YCTAaHOBJICHHBIMH

sTanamMu (popMHUPOBAHUS KOMIIETSHINN

Ne

6%, kapbug Bonbdpama 79%

/n Ycnoeust TUINOBLIX 3agau Ortset
Y10A - yrnepoancTas UHCTpyMeHTarnbHasi BbICOKOKa4YeCTBEeHHas
cTanb ¢ cogepxxaHuem yrnepoga 1,0%.
18XI'T - KOHCTPYKLMNOHHAs Ka4YeCTBEeHHas nerMpoBaHHas ctarnb
¢ coaepxaHuem yrnepoaa 0,18%, -mapraHua 1,5%, T-tutaH
PacwwndpposaTtb ykasaHHble 1,5%.
MapKu:
Y10A P9 - BbicTpopexyLlaa MHCTpyMeHTanbHas cranb ¢
1 |18XIT copepxaHuem bonee 1% yrnepopga, P- nHaekc gaHHow rpynnbl
P9 cTtanu, sBonbdpama- 9%.
C4y10
T15K6 CY10 - cepblit YyryH ¢ Npegenom NpoOYHOCTH
os= 100 Mla.

T15K6- TuTaHo-BONbMPaMOoBbIN KapbuaHbIN TBEPAbIN CNNaB,
obosHavaetcs 6ykBamu T, K. Kapbuga tutaHa 15%, kobanbta
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1. HapucoBatb avarpammy 1. HapucosaTb avarpammy COCTOSIHUS cnnaBoB c
COCTOSIHUS Cnnasos, C | HEOrpaHMYEeHHON  PacTBOPMMOCTBIO  KOMMOHEHTOB B TBEPAOM
HeorpaHM4YeHHOW  PacTBOPUMOCTbLIO | COCTOSHWUM (puc. 1).

KOMMOHEHTOB

2. Yka3aTb BO Bcex 06nactsx
AnarpaMmbl hasoBblil COCTaB.

3. YkasaTb BO Bcex obnactsx
AvarpamMmMbl CTPYKTYPHbIV COCTaB.

4. [na cnnasa ¢ cogepxaHvuem
20% B:

- onpepenuTb cocTaB a3 B crnase
ans no6on TOYKM mexay
NYKBMAYCOM W CONNAOYCOM;
-onpegenuTb KONMMYeCTBO Kaxaon U3
has ons Tow e TOYKN.

|
|
2 |

20 40 B0 ED

™

@

TeMnepaTypa,t

]

2. YxasaTb BO BCeX 06MnacTax avarpammbl (pasoBblii cocTas (CM.
avarpammy).
3. YkasaTb BO Bcex o6nacrsix auarpamMMbl CTPYKTYPHbIA cocTas
(cm. gmarpammy) — a — TBEPAbIN pacTBop.
4. CocTtaB ¢as, (B, %)
X-c-40
a-b-8
Konnyectso has:
Qx =ba/bc-100 =12 /32 = 37%;
Qq = ac / bc-100= 20/ 32 = 63%.

3 1. HapwucosaTb avarpammy | 1. HapucosaTb avarpammy COCTOSHWSI CMNaBOB C HEOTPaHUYeHHOM
COCTOSIHUS cnnasos, ¢ | pacTBOpPUMMOCTbIO KOMMOHEHTOB B TBEPAOM COCTOSIHUM (pUC. 1).

HeorpaHn4yeHHon PacTBOPUMOCTbLIO

KOMMNOHEHTOB

2. YkasaTb BO Bcex obGnactsx
amarpammsbl ¢0a3oBbIi COCTaB.

3. Ykasatb BO BCex ob6nactax
amarpammbl CTPYKTYPHbI COCTaB.

4, Ons cnnaea ¢ coaepxaHuem
20% B.

a. nocTpouTb KpUBYHO
oXnaxAaeHWss [aHHOro cnnaea wu ar
ykasaTb npoucxogdawmne npuv
OXNaxaeHun npespalleHnst BO BCEM
TemnepaTtypHoM MHTEpBane
oxnaxaeHus oT Temneparypbl :
nnaBneHnsa 40 KOMHATHOW; =0 a0 &0 ED
2. Yka3aTb camblii TyronnasKui —a= %B
CMnaB UMM KOMMOHEHT.

b

[ 2

TeMmepaTypa,t

2. YkasaTb BO Bcex obnacTtsax auarpammbl ¢asoBbIi cOcTaB (CM.
auarpammy).
3. YkasaTb BO Bcex obnactsx guvarpaMMbl CTPYKTYPHbIA COCTaB (CM.
AvarpaMmmy) — a — TBepabli pacTsop.
4. insa cnnaea ¢ cogepxaHunem 20 % B:

- NOCTPOUTbL KPUBYHO OXNaxaeHns (puc. 2);
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BpaMA

5. YkasaTb cambliii Tyronnaekuii Cnnas UM KOMMOHEHT.

CaMblii Tyronnaskui KOMNOHEHT — A.

10.3. MeToanyeckue matepuansbl,
onpeaensowue npoueaypbl oLeHUBaHUA 3HaHUW, YMEeHUI, BnaaeHu (HaBbIKOB U (MNK)
NPaKTUYECKOro onbiTa AEATENbHOCTU), XapaKTepu3yoLwmx atanbl opMUpPOBaHMS KOMNETEHLUN

10.3.1. YcnoBus gonycka obyuvarowerocsi K caaye 3ayeta U nopsifok NUKBMAaALMN akaaeMuyeckomn

3aA40J1)KeHHOCTHU

MonoxeHne O NpPOBEAEHWM TEKYLLEro KOHTPOSs YCMNEBaeMOCTW U MPOMEXYTOYHOW aTTectauuu

obyuatomnxcs

10.3.2. ®opma npoBeAeHNA NPOMEXYTOYHOM aTTecTauum No AUCUUNIINHE

yCTHas | X

NMMCbMeHHasa

KOMMbIOTEPHOE TECTUPOBaHWE

10.3.3. OcobeHHOCTM NpoBeaeHUA 3a4eTa
® B0O3MOXHOCTb NOMb30BaTbCH KarbKynsaTOPOM;
e Bpewmsa Ha nogrotoBky oTBeTa 40 MUHYT.

nHas*

Pra
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