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1. ITosicHUTE/IbHAA 3aNIMCKA

1.1. Heab 1 MecTO Y4eOHOM NPAKTUKH B CTPYKTYpPe 00pa30BaTe/IbHOM MPOrpaMMbl:

Pabouast mporpamMma y4eOHON PAKTUKH SBIISIETCS YaCThIO MPOrPaMMBbl TIOJAITOTOBKHU CIEIUATUCTOB cpeaHero 3BeHa B cootBeTcTBru ¢ ®I'OC CIIO no
cnenuanbHocT 22.02.08 MeTtamnypruyeckoe Mpou3BOACTBO (110 BUAAM MPOU3BOJCTBA) U peanu3yercs B MpodecCHOHANbHOM LHKIIE MOCIe MPOXO0XKICHHS
MEXIUCIUIUTHHAPHBIX KypcoB (M/IK) B pamkax npodeccrnoHaIbHBIX MOy IeH B COOTBETCTBUU ¢ yueOHbIM tutanoM (1. 5.1. OITOII-IT):
VI1.02 Yuebnas npaktuka | [IM.02 [ToaroToBKa 1 BeJeHUE TEXHOJIOTHIECKOTO MJK.02.01 MeTamnyprusi IBETHBIX METAJUIOB
TIporiecca MPOU3BOICTBA IIBETHBHIX METAJIIIOB M/IK.02.02 TexHoI0THSs MTPOU3BOICTBA IBETHHIX METAIJIOB M CIIABOB
MJIK.02.03 OcHOBHOE, BCTIOMOTaTETFHOE TEXHOIOTHIECKOe 000py/I0BaHHE,
arperatbl B IIPOU3BOJACTBE IBETHLIX METAJUIOB U CILJIABOB

MJIK.02.04 MeTob! TEXHOIOTHYECKOT0 KOHTPOJIS B MPOU3BO/ICTBE IBETHBIX
METAaJUIOB U CILJIABOB

M/IK.02.05 AproMaTu3aius TEXHOJIOTHUECKHUX MPOLIECCOB IIPOU3BOJICTBA
IIBETHBIX METaAJIJIOB U CIIJIaBOB

VI1.03 Yuebnas npaktuka | [IM.03 OcBoenune npodeccnn pabodero, JOHKHOCTH MJIK.03.01 Xumudeckne U PU3NKO-XUMIUECKHAE METOIBI aHaH3a PU
cayxkariero 13321 JlabopaHT XHMHYECKOT'O aHATN3a MPOMU3BOJICTBE aJTIOMUHUS
VI1.04 YueOnas npaktuka | [IM.04* OcBoenue npodeccun padbodero, J0HKHOCTH MJIK.04.01 ®u3nko-MexaHUYECKUE METO/IbI aHAJIM3a B TPOU3BOICTBE

ciyxaero 13302 JIabopaHT 10 pU3MKO-MEXaHUYECKUM | IIBETHBIX METAJIOB
WCIBITaHUSM (II0 BBIOODY)

VYyeOHas nmpakTHKa HanpasieHa Ha pa3BuThe oomux (OK) u npodeccuonansupix komnerenuui (I1K):

Kox OK / IIK HaumenoBanue OK / IIK

OK.01 Br10upats criocoObl pelieHus 3a1a4 NpodecCHOHATFHOH JISSITeIbHOCTH MPUMEHUTEIBHO K Pa3IMUHBIM KOHTEKCTaM

OK.02 Hcnonp30BaTh COBpEeMEHHBIE CPEICTBA MIOMCKA, aHAIM3a U UHTEPIpeTaui HHQOpMaIui, 1 HHGOPMAIIMOHHBIE TEXHOJIOTHH TSI BEITIOTHEHUS 33129
po(ecCHOHATHPHON IeATENbHOCTH

OK.04 OddexTBHO B3aUMOIEHCTBOBATh U pa00OTaTh B KOJUIEKTUBE M KOMaH/IE

OK.07 CojielicTBOBaTh COXPAHECHUIO OKPYIKAIOIIEH CPeibl, PECYPCOCOCPEIKEHHUIO, IPUMEHITh 3HaHUS 00 U3MEHEHUH KJIMMaTa, IPUHITUIIBI OEPEKITUBOTO
MPOM3BOACTBA, 3)(HEKTUBHO JIeHCTBOBATDH B UpE3BBIYAHHBIX CUTYaLUsIX

OK.08 Hcnonb3oBaTh cpencTBa GU3MUECKON KYIbTYPBI AJIs1 COXPaHEHHS U YKPEIUICHHUS 310pOBbs B IIpoLiecce MPOPeCcCHOHANBHON e TeIbHOCTH U
MoJyIepKaHus HEOOXOJIMOr0 YpOBHS (PU3UYECKON TIOATOTOBICHHOCTH

OK.09 [Tonp30BaThCs MpodecCHOHATTFHON JOKYMEHTANMEH Ha TOCYITapPCTBEHHOM M WMHOCTPAHHOM SA3BIKAX

MK 2.1 BhITIOTHATH pacdeThl MapaMeTpoOB TEXHOJIOTHIECKOTO Mpoiiecca, paboThl 000y I0BaHUS, XapaKTEPUCTUK UCXOIHOTO ChIPhS U MPOTYKIMH MTPH
ITPOM3BOJICTBE IIBETHBIX METAJJIOB ¥ CILIABOB.

IIK 2.2 OCymIecTBIATh MOATOTOBKY MCXOJIHOTO CHIPBS K mepepaboTKe.

K 2.3 BecTu TexHONMOrHYECKHH TIPOIEcC MPOU3BOCTBA IIBETHBIX METAJIOB U CIIJIABA B COOTBETCTBUU C TPEOOBAHUSMH TEXHOJIOTHUECKHX HHCTPYKIIUH H €
WCIOJIb30BAHNEM aBTOMATH3HPOBAHHON CUCTEMBI YIIpaBIIeHUs TexXHoJorudeckuM nporeccom (ACYTII).

K 2.4 KoHTposmpoBaTh U KOPPEKTUPOBATH NTAPaMETPhl TEXHOJIOTHUYECKOT0 MPOIlecca M Ka4yecTBa MPOAYKIIMY B TIPOM3BOJICTBE IIBETHBIX METAJUIOB U CILIABOB.

MK 2.5 OcCyIIeCTBIISATH SKCILTYaTaIHIO0 U 00CITy»KMBaHUE OCHOBHOT'O U BCIIOMOTATEIILHOTO TEXHOJIOTHUECKOTO 000PYI0OBAHMUS M arperaToB B MPOU3BOJICTBE
IBETHBIX METAJIOB ¥ CILIABOB.
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[IK 2.6 [IpoBoANTE IPOBEPKY TEXHUUIECKOTO COCTOSTHASI OCHOBHOTO M BCIIOMOTATEILHOTO 000PYA0BaHHS, TEXHOJIOTHYECKUX TPYOOIIPOBOIOB, KOHTPOJIBHO-
M3MEPUTENLHBIX MPUOOPOB U CHCTEM aBTOMATHUYECKOTO PETyJIUPOBAHUS TEXHOJIOTHUYESCKHX MPOIECCOB MPOU3BOJICTBA I[BETHBIX METAIIOB M CIIABOB.

MK 3.1 BriOupats 1 noAroTaBnMBaTh NPUOOPHI M 000PYAOBAaHHE AJIsl MPOBEACHUS aHAIN30B

K 3.2 CHuMaTh MoKa3zaHus IPUOOPOB U PACCUUTHIBATH PE3YIbTaThl H3MEPEHUI

IK 3.3 Bnaners mpuémamu TeXHUKH 0€300aCHOCTH

IIK.4.1* [IpoBouTh HccaenoBaHne (HYU3MKO-MEXaHHIECKUX CBOMCTB MaTepHAaJIOB

I1K.4.2* [IpoBouTh HccaenoBaHne HU3NKO-MEXAaHMIECKIX CBOMCTB MaTEPHAJIOB JHHAMHYESCKIMHI METOJaM UCIBITAHUH

Llenp y4ueOHOM mpakTHKH: (OPMUPOBAHKUE MEPBOHAYAIBHBIX MPAKTHUYECKUX MPOPECCHOHATBHBIX YMEHUH B paMKax Mpo(ecCHOHATBHBIX MOIYJeH

nanHoi  OIIOII-IT mo Bumam nestenbHOCTU: «IloAroTOoBKa M BelEHUE TEXHOJIOTMYECKOrO Ipollecca MPOM3BOJICTBA I[BETHBIX METAIIOB», «OCBOEHHE

npodeccun padbouero, T0JDKHOCTH ciayskamero 13321 JlabopaHT XuMUYECKOTO aHainu3a», «OcBoeHue nmpodeccuu padboyero, T0JDKHOCTH ciayskamero 13302

JIa60paHT 10 Q)HSHKO-MCXB.HI/I‘IGCKI/IM HUCIIBITAaHHUAM)).

1.2. [Inanupyemble pe3yabTaTbl OCBOCHUS YUeOHON MPAaKTUKU

B pesynbrare mnpoxokaeHuss y4eOHOM NpakTHKU MO BuAaMm jAestensHocTd, npeaycmorpeHHbIM DPI'OC CIIO wu 3ampocam paboTonaTenei,

00y4aroIuics J0JDKEH NOTYYUTh MPAaKTUYECKUH ONBIT (COPMUPOBATH YMEHHS):

HaunMmeHnoBanue
BH/a JeATEeJIbLHOCTH

I[IpakTHYecKuii ONbIT / yMEHUS

IloaroroBka u
BEJCHHE
TEXHOJIOTHYECKOr0
mporiecca
MIPOU3BOJICTBA
[IBETHBIX METAJIIOB

—  BBINOJIHEHHS PACUETOB ApPaMETPOB TEXHOJIOTHUECKOTO IpoLecca, paboTsl 000py10BaHUS, XapaKTEPUCTUK UCXOAHOTO CHIPbSI U MPOLYKLIUH
MIpH MTPOU3BOICTBE LIBETHBIX METAJJIOB U CILIABOB;

—  OCYUIECTBIICHHS TIOJJTOTOBKH HCXO/HOTO CHIPhS K IepepaboTKe;

—  BEJICHHUS TEXHOJIOTUYECKOTO TPOIIecca MPOU3BO/ICTBA IIBETHBIX METAJUIOB U CIIJIaBa B COOTBETCTBUHU C TPEOOBAHHUSMH TEXHOJIOTHUECKUX
WHCTPYKLUH U C UCHOJIb30BaHUEM aBTOMATU3UPOBAHHON CHCTEMBI yIpaBiIeHHUs TexHoJaorndeckuM npoueccoMm (ACYTII).;

— KOHTPOJISl U KOPPEKTUPOBKH [IAPAMETPOB TEXHOIOTUYECKOr0 MPOIIEcca U KaueCTBa MPOAYKIMH B POU3BOJICTBE IBETHBIX METAJIOB U
CILIaBOB;

—  OCYILIECTBJICHHS IKCIUTyaTallud U OOCITYKUBAHNSI OCHOBHOI'O M BCIIOMOTaTEIbHOIO TEXHOJIOIMYECKOTO 000pYIOBaHUS U arperaTtos B
MIPOM3BOICTBE [[BETHBIX METAJJIOB U CILIABOB;

— TPOBEACHUS MPOBEPKU TEXHUIECKOTO COCTOSTHUSI OCHOBHOTO M BCIIOMOTATEIBHOTO 000PYAOBaHHS, TEXHOJIOTHYECKUX TPYOOIIPOBO/IOB,
KOHTPOJIbHO-U3MEPUTENILHBIX IPUOOPOB U CHCTEM aBTOMAaTHYECKOI'O PETUCTPHPOBAHUS

OcBoenue npodeccun
pabouero,

JOJKHOCTH
ciayxamiero 13321
JlaGopant
XHMHUYECKOTO
aHam3a

— OIIEHKH Ka4yeCTBa MCXOIHOTO CHIPhS, MPOMEXYTOYHBIX MPOAYKTOB, TOTOBOW MIPOXYKIIHH;
— o¢opMIeHNS TEXHUIECKON, TEXHOJIOTHYECKON 1 HOPMATUBHOM TOKyMEHTAIHH;

— BBINIOJTHEHHSI HEOOXOJUMBIX TUTIOBBIX PacueTOB;

— TPUTOTOBJIEHHS MTPOO M PACTBOPOB PA3TUIHON KOHIIEHTPAIINH;

— TPOBEJEHUS KaUeCTBEHHOTO M KOJMYECTBEHHOT'O aHAJIN3a BEIIECTB;

— 1moadopa CPeACTB U METOAOB aHAJIM30B B COOTBETCTBUH C TUIIOM BEIIECTB;

— 00paboTku ¥ 0OpMIICHHUS PE3Y/IbTATOB aHAIN3a,;

BIIQ/ICHUS IPUEMaMH TEXHUKH 0€30TIaCHOCTH IPH MPOBEACHUN XUMUYECKIX aHATN30B

— TIOJIB30BATHCA CPCACTBAMMU IMOKAPOTYHICHUS,
— OKa3hIBaTh MCPBYIO IIOMOMIb IIPHU HECHYACTHBIX CIyYasdX;




— HPOBOAUTH aHAJIN3 UCXOAHOI'O ChIPbs, HPOMCIKYTOUHBIX ITPOAYKTOB, TOTOBOM OpoOAYKIMH C TIOMOIIBIO (1)PI31/I‘I€CKI/IX, XHUMHUUYCCKUX U (1)I/I3I/IKO—
XUMHUYCCKUX MCTOIOB aHalIn3a,

paboTaTh ¢ XMMUYECKUMU BEIISCTBAMH U 000PYI0BaHHEM;

COOJIOIATh TEXHUKY 0€30MaCHOCTH ¥ IKOJIOTHYECKYIO O€30I1aCHOCTb;

00CIy>)KUBaTh M KCIUTyaTUPOBATh 000PYI0BaHHE XMMUKO-aHATUTHYESCKUX JIA0OPaTOpHi;
NPUMEHSTH TPeOOBaHHSI HOPMATHBHBIX JJOKYMEHTOB TI0 OCHOBHBIM BHJIaM TPOIYKIIUH U MPOIIECCOB;
MPUMEHSTh JTOKYMEHTALMIO CHCTEM KauecTBa.

cOOJII0ZICHUSI TEXHUKH 0€30IacCHOCTH MU PaboTe B 1a00PaTOPHH;

OpraHu3aluy padovero Mecra jJabopaHTa;

BBITIOJTHEHHSI TUTIOBBIX OTIEpalnii, IPUMEHIEMBIX TIPH POBEACHUH aHAIN30B;

MOATOTOBKY ISl aHAJIN3a MPUOOPOB B 000PYI0BAHHUS;

MOJITOTOBKU PaCTBOPOB TOYHOH M MPUOIM3UTENBHON KOHIIEHTPAIINY;

BBIOOpA MPHOOPOB M 000PYIOBAHUS JJIs IPOBEICHUS aHAJIM30B;

MPOBEICHUE KaUeCTBEHHOTO M KOJMYECTBCHHOTO aHaJIM3a BELICCTB,;

pacuera pe3yJbTaTbl U3MEPEHUN;

o OpMIICHUS] TEXHUUECKOH TOKYMEHTAIIMH O Pe3yJibTaTaX aHAJM30B B COOTBETCTBUU ¢ TpeOoBaHusiMu HJI.

HCIOJIb30BaTh MHCTPYMCHTEI U HpI/I60pI)I, MIPUMCHACMBIC ITPU BBITIOJITHCHUN aHAJIU30B

OcBoenne npodeccun
pabouero,
JOJKHOCTH
cinyxamiero 13302
JlabopaHnT mo
(n3uKo-
MEXaHUYECKHM
WCTIBITAHUSM

BBITTOJIHEHHS UCTIBITAHUH MPOO0: YIIEepOIHBIX MAaTEPHAIOB, Macell;

paboThl Ha aHATUTHYECKOM 000pyIOBaHUH;

MPOBEICHHSI TEXHUUECKOTO 00CTYKHBaHUS 000y IOBaHUS IIPH IKCILTyaTallH, PadOThI C XUMUYECKOH Mocy 1oi
MPaBUJIBHO SKCIUTYyaTHPOBATh 000PYAOBAaHUE U alllapaTypy, IpUMEHsEMbIE B JIaO0OpaTOpUH;

MIPOBOANTH TPAAYUPOBKY MPUMEHIEMBIX TPHOOPOB;

IIPOBOJAUTH UCTIBITAHUSA Hp06 B COOTBETCTBUU C METOAUKAMH H3MepeHHI7[;

BHOCHUTD PE3YJIbTAThI HUCIIBITAaHUH B OJICKTPOHHYIO 6a3y JaHHbIX.

1.3. OGocHOBaHKE 4acoB yueOHOM MPAaKTUKHU B paMKax BapuatuBHOi yactu OIIOII-I1

Oo0ocHoBaHune
. HauMeHoBaHHe TeMbI Oo0nLeM
Yy Kon IIK IIpakTHYecKuii ONBIT yBeJn4eHus o0bemMa
NPaKTHKHA 4acoB
MPaKTHKHA
VYII.04* IIK.4.1., — BBITIOJTHEHUS UCIIBITAHUH MTPOO: YTIEPOIHBIX MaTepHUaoOB, Tema 1.1. Texnuka 72 ITonyuenue
TIK.4.2 Macel, MTOATOTOBKU 00Pa3IoB K JIOTIOJTHUTEIILHBIX

— paboThI HA AHATTUTUIECKOM 000PY/IOBAHHH;

— TpPOBENIEHHS TEXHUUECKOTO 00CTYKHBaHUS 000y IOBaHUS IIPH
9KCIUTyaTaluu, paboThl C XUMUYECKOH MOCY 101

— TPaBWIBHO SKCIUTyaTUPOBATh 000PYIOBAHUE U alNaApaTypy,
IpUMEHsIEMBIE B JlabopaTopuy;

— IPOBOJUTH I'PATYyHUPOBKY IIPUMEHIEMBIX IPHOOPOB;

(U3UKO-MEXaHUYECKHM
HCTIBITAHUSAM

Tema 1.2. Texuuka
MOJITOTOBKH JIAOOPATOPHOTO
000pyI0BaHUs 1151 (hHU3UKO-
MEXaHHUUECKUX HCIBITAHUH

komnerennuit (11K.4.1,
I1K,4.2.), HeoOX0IUMBIX
IUTsE obecrieueHns
KOHKYPEHTOCIIOCOOHOCTH
BBIITYCKHHKA B
COOTBETCTBHH C 3aIIPOCOM




— TPOBOAWTH UCIIBITAHUS MPOO B COOTBETCTBUH C METOUKAMHU
HW3MEPEHUI;
— BHOCHTB Pe3yJIbTaThl HCIILITAHUH B 3JICKTPOHHYIO 0a3y JaHHBIX.

Tewma 1.3. Texuonorus
BEITIOJTHCHUS (DU3HKO-
MeXaHUYECKUX UCIIBITAHUNI

AO «PYCAI
Kpacnospckuit
AnroMuHHEBBIN 3aBOI

Bcero akagemudecknx 4yacoB yueOHO MpakTuky B pamkax BapuatuBHoi yactu OIIOII-IT — 72 yaca




2. CTpyKTypa U cofep:kaHHue Y4eOHOI NMPAKTUKHA

2.1. Tpy1oeMKOCTh OCBOCHHS yU€OHOM MPAKTUKH

Kon YII Oo0beMm, ak.4. ®opMma npoBeeHns Y4eOHOI MPAKTHKHU Kype / @opMa NpoMe;KYyTOYHOI aTTecTalMH
(KOHIIEHTPUPOBAHHO/ PacCPEIOTOUCHO) ceMecTp
VII.02 180 paccpeoTOYEeHHO, KOHIIEHTPHUPOBAHO 2,3/4,6 I QepeHInpOBaHHBIN 3a4eT
VII.03 288 paccpeoTOUeHHO 3/5,6 I QepeHInPOBaHHBIN 3a4eT
VIL.04* (o 72 KOHIEHTPUPOBAHO 4/7 KOMIUIEKCHBIHN quddepeHuupoBaHHbIN
BEIOODY) 3aueT (coBMmecTHO ¢ [1I1.04)
Bcero YII 396/468 X X X

2.2. CtpyKkrypa yueOHOW NpaKTUKU

Koa IIK HanmeHoBaHue pasiesioB Buaepi pador HanMeHoBaHue TeM y4eOHOI Oo6beMm
npogeccHOHAILHOT0 MOLYJIst NMPaKTUKH 4acoB
VI1.02 IIM.02 IToaroToBKa U BeJeHHE TEXHOJIO0THYEeCKOI0 Ipouecca MPOM3BOACTBA LIBETHBIX METAJVIOB 180

[IK.2.1-2.6 Paznmen 1. Cirecapubie paboTh WNHcTpykTaxk o oxpaHe Tpyia, IpOM. CAHUTApUU U
MPOTHUBOIIOXKAPHBIX MEPONPUATHH
ITnockocTHas pa3MeTKa

Pybxa meranna

Peska meramia

I'mOxa, mpaBKa, pUXTOBKa MeTajia
OnunrBaHre MeTajia

CaepiieHue

Hape3zanue pe3b0bl

Knénka

KommnekcHble ciecapHO-COOpOYHBIE PabOThI
BrinonHeHne npoBepoOvYHOM pabOTHI

Tema 1.1. MHCTpYyKTaX MO
OXpaHe TpyAa, IPOM.
CaHWTapuH U
HPOTHBOIOXKAPHBIX
MEPOIPUATHAX

Tema 1.2. ITnockocTHasg
pasMerka

Tema 1.3. PyOka meramia
Tema 1.4. Pe3ka meramna

Tema 1.5. 'uOka, npaBka,
PUXTOBKa MeTaslIa

Tema 1.6. OnmmunBanue
MeTajuia

Tema 1.7. CBepienne
Tema 1.8. Hapesanue pe3nObl

Tema 1.9. Knénka

72




Tema 1.10. KommiexcHble
ciecapHO-cOOpoYHbIe PadOTHI

Bcero mo Paznmeny 1 72
IIK.2.1-2.6 Paznen 2. [IpakTrka O3HaKOMUTENbHBIE SKCKYPCHU Ha METAJLTyprHYeCKUe Tema 2.1 Oxpana Tpyzaa Ha 72
03HAKOMHTEJIbHAS Ha HPEINPHUITUS C MOIHBIM LUKIOM IIPOU3BOJCTBA, B MIPEeaIPUSTHN
MPENNPUATHSX METALTyprudecko | gactHocTH, uBM3HOHBI OK PYCAJI
Tema 2.2 Obmiee
oTpaciu
03HAKOMJIEHHE C
MIPENPUITHEM,
TEXHOJIOTHUYECKasl CTPYKTypa
LIEXOB
Tema 2.3 YcrpoiicTBo u padoTta
TEXHOJIOTHYECKOT0
000pyJIOBaHMS B KOpITycax
Tema 2.4 O3HaKOMIIEHUE C
MIPOU3BOJCTBEHHBIMH
npoleccaMu Ha padoumnx
MecTax
Bcero no Pazgeny 2 72
[IK.2.1-2.6 Pa3nen 3. IIpakTuka O3HaKOMUTENBHBIE SKCKYPCHH B JIA00OPAaTOPUH Tema 3.1. OOwmue cBeneHus o 30

O3HAKOMMUTCIIbHAA B Ha60paTOpHI/I
MMPOU3BOJACTB IUBETHBIX METAJUIOB

METAILTYyprUdecKue MPEIIPUATHS C TIOJTHBIM IIUKIIOM
MPOU3BOJACTBA, B yacTHOCTU, AUBU3HOHE OK PYCAJI

OpeANpHUSITUN

Tema3.2. Opranu3zanus padoThI
naboparopun

Tema 3.3. MeTonasl aHaimza
CBIPBS U TIPOTYKITHH

Tema 3.4. KonTponis kauecTBa
Ha pa3HbIX CTaausgX
MIPOU3BOJICTBA

Tema 3.5. Dxonorndeckut
MOHI/ITOpI/IHF




Tema 3.6. ABTOMaTH3aIHS U
MpOrpaMMHOE 00ECIICUCHHUE B
naboparopuu

Tema 3.7. Texunka
0€30MMacHOCTH U OXpaHa TpyJa

Bcero mo Paznmexny 3 30
[Ipomexyrounas arrectamms o YI1.02 B popme quddepenimpoBaHHOTO 3adeTa 6
VI1.03 [IM.03 OcBoenue npogeccuu pado4ero, 10LKHOCTH ciay:kamero 13321 JIagopaHT XMMHUYECKOr0 aHAIU3A 288
IIK.3.1-3.3 Pasnen 1. OcBoenue npodeccuu O3HaKOMUTEIIbHBIC Pa0OTHI Tema 1.1. MaCTpYKTaX IO 276

pabouero, TOHKHOCTH CITY Kalllero
13321 JIabopaHT XUMHUYECKOTO
aHanusa

Y4eOHO-HCCIeI0BaTETCKUE PAOOTHI.

Pabora c moxymeHTarme

[IpoBeneHue mpocThiX NMPOheCCHOHANTBHBIX ACHCTBUH.

HOI[I‘OTOBKa OTUYCTHBIX MaTCpPUAJIOB.

OXpaHe TpyAa, IPOM.
CaHHTapUH U
MPOTHUBOTOKAPHBIX
MEpPONPHUATUIX

Tema 1.2. 3yuenue
CTPYKTYpBI aHAIUTUYECKOTO
KOHTPOJIsl HA IPOMBIIITICHHOM
OPEANPHUITHH.

Tewma 1.3. M3yuenue u
OCBOEHHE METPOJIOTUIECKOTO
o0ecrnieueHus1, CTaH/IapTH3ALHH,
METOJIOB H3MEPEHHS 1
aTTecTalnyu J1abopaTopuu.

Tema 1.4. Opranuzauus
paboyero mMecra abopaHTa.
OcBoenne 6e30macHBIX
METO/IOB BBITTOJIHEHHS
nmabopaTopHBIX PaboT.

Tema 1.5. OcBoenwme npaBuil
JKCILTyaTaIu 000pyI0BaHMUS,
MIPUMEHSEMOTO Ha yYacTKe
XUMHYECKOTO aHaJIN3a.




Tema 1.6. OcBoenue oneparuii,
BBITIOJTHACMBIX JTAOOpaHTaMH
XHM. aHaJIN3a.

Tema 1.7. IIpoBenenue
71a00pPaTOPHOTO MPAKTUKYMa 110
CICIUATLHBIM TEXHOJIOTUSAM
AHAJIUTUYECKOTO KOHTPOJIS.

Tema 1.8. CamocTosTenbHOE
BBITIOJTHEHHE aHAIMTHYECKUX
OTIpe/ICIICHUI B KAUECTBE
nabopaHTa

Bcero no Pazneny 1 276
[Ipomexyrounas arrectamms o YI1.03 B popme quddepeHimpoBaHHOro 3a4era 12
VI1.04 IIM.04* OcBoenue npogeccuu padoyero, 10J:KHOCTH ciay:xamero 13302 JlagopaHT no (pU3NKO-MeXaHMYeCKHM HCIbITAHUIM 72
[IK.4.1.-4.2 Paznen 1. OcBoenue npodeccuun BrinonHenne ucnsiTaHuii Ipoo: Yriaepo HbIX MaTepHaNoB, Tema 1.1. Texuuka noaAroToBku | 66
pabodero, JOIDKHOCTH CITYKaIlleTo | Macelr; 00pa3moB K (HHU3uKO-
13302 JIabopaHT 10 hu3HKO- MEXaHUYECKUM UCIBITAHUAM
PaboThl Ha aHATHTHYECKOM 000PYIOBaHUY;
MEXaHUUYECKUM HCIIBITAHUSIM
Tema 1.2. Texuuka MoaAroToBKU
[MpoBeneHre TEXHUUECKOTO 00CTY)KUBaHUsI 000y JOBaHHS
N N nabopaTopHOTO 000PYAOBaHUS
MIPY SKCITyaTaluu, paboThl C XUMUYECKOH MoCy 10H
U1 PU3UKO-MEXaHUYECKUX
Okcrutyaraiys 000py/I0BaHUsI U anapaTypel, HCIbITAHNN
NPUMEHSEMBIX B J1a00PaTOpHH;
P PATOPH, Tema 1.3. Texuonorus
[IpoBenenne rpagynpoOBKH MPUMEHSEMBIX TIPHOOPOB; BBITIOJIHEHHS (PHU3HKO-
MEXaHMYECKUX MCIBITAHUN
[IpoBeneHue UCTIBITAHUHI IPOO B COOTBETCTBUU C
METOANKAMHU U3MEPEHUH;
BHeceHue pe3yabTaToB UCTIBITAHUM B AJIEKTPOHHYIO 0a3y
JaHHBIX
[Ipomexyrounas arrectamus mo YI1.04 B popme komiutekcHoro auddepeHIMpoBaHHOTO 3a4eTa 6




2.3. Copeprxkanue yueOHOM MPaKTHKU

HaumenoBanue pa3geio
npodeccHoHATBLHOT0 MOIYJISA U
TeM y4eOHOH MPaKTHKH

Coaepxxanue padot

Oo0bem,
aK.v.

YI1.02 IIM.02 IloaroToBKa U BeJiecHNEe TEXHOJIOTHYECKOr0 nmpoirecca mMpom3BoJACTBA IIBETHBIX METAJJI0B

180

Paznea 1. CaecapHbie padoThl

72

Tema 1.1. UnCTpyKTaX 1O OXpaHe
TpyZAa, IPOM. CAHUTAPUU U
IIPOTUBOIOKAPHBIX
MEpPOIPUITHAX

Conep:xanue

O3HakOMJIEHHE C 331a4aMU CIIECAPHON MPAKTUKU U OPIAKOM 00y4yeHus. O3HaKOMJICHUE ¢ y4eOHBIMU
MacTEepPCKUMU, UX 000pyJOBaHHEM, paOOUYUMH MECTAMH, IPAaBHJIAMH BHYTPEHHETO TPYIOBOI'O paclopsiaka.
Wzyuenne npaBui o 6€30MacHOCTH TPYIa, SIEKTPO- U MOKapPHOU O€30MacCHOCTH B yUeOHBIX MACTEPCKHUX M Ha
pabounx mecrax. Opranuzanus pabounx mect. Oka3aHue MEPBOIl MOMOIIY MPH HECYACTHBIX CITydasiX.
[IpousBoacTBeHHas caHuTapusd. [IpaBuia mTuyHOM rUrueHbl. IHCTpyKTaX MO OXpaHe TPyAad, IPOM. CAHUTAPHUU U
IIPOTUBOIOKAPHBIX MEPOTIPUATHH.

O6s3anHOoCcTH padotHuKa 1o OT. TloHsTHE O MPOM3BOICTBEHHOM TpaBMatuiMe. [IpuurHbI BOSHUKHOBEHHS
M0KapoB, CpeACTBa noxkaporymenus. Opranuzanus padodero mecra ciecaps. OkazaHue epBoil MOMOIIH NIPH
MOPa)KEHUHU 3JICKTPUUECKUM TOKOM, KPOBOTEUEHHUH, 0’KOTax, repejaomMax, ooMopoxxeanu. CaHuTapHoO-
TUTHEHNYECKHEe HOPMATHBBI.

Tema 1.2. ITnockocTHas pa3MeTKa

Conep:xanue

Habop pabounx n KOHTPOJIBHO-U3MEPUTEIIbHBIX HHCTPYMEHTOB, UX Ha3HAYCHHUE U NIPaBUIIa OOpAILEeHHsI C HUMHU.
IToaroroBka aetanei k pazmMeTke. PazmMeTka KOHTYpOB AeTanei mo uepTexxy. HazHaueHue u CynHOCTh Pa3METKH.
Bnusinue pazMeTky Ha TOUHOCTD MOCeaytoliei o0padoTku. [IpuMeHseMbie MHCTPYMEHTBI U IIPUCTIOCOOICHHUS IS
pa3MeTKH: UX BUJBI, YCTPOICTBO U MpaBuiia Mojik30BaHus UMU. [loAroToBka netaneii k pa3MeTke, pa3MeTKa OCEBBIX
uHUA. Pa3MeTka KOHTYpa IeTalli 10 YepTexKy.

Tewma 1.3. PyOka meTarmna

Copepxanue

Ha3Hnayenwue u cymHocTh pyoku. [IpuMeHsieMble HHCTPYMEHTBI. 3aKpeIUICHUE 3ar0TOBOK Ha IIMTE WM B THCAX,
yCTaHOBKa 3yOmJjia, BRIpyOKa 110 0003HaYeHHOMY KOHTYpY. PyOka MeTasuia mmo pasmetke. PyOka mertasia B THCaX.
Py0Oxa mMeTtasia TONIUHON 10 2 MM | CBBIIIIE 2 MM TI0 pa3MeTKe.

Tema 1.4. Pe3ka metamia

Coaepxanue

[TpumensieMbie pexyIne HHCTPYMEHTHI, PUCTIOCOOIIeHNsT 1 000pynoBaHus. PydHas HOXKOBKa, €€ yCTpOMCTBO U
npuémbl paboTel ¢ Hell. CTaHku A7 pe3anus Metaia. [[puémel 3akpernieHns Metamia B TUCKax, MOJIOKEHUE
KOpITyca H ABIKEHHE pyK pabouero mpu padoTe HOXOBKOH. Pezanne Metania py4HbIMUA 1 MEXaHUUECKUMHU
HOKHUIIaMH. HOXXHUIIBI 4715 pe3KH MeTaia Ha3HaueHHe, yCTPOUCTBO 1 PHUEMBI padoThl ¢ HUMH. Pe3ka metamna
PYYHBIMU HOKHULIAMH I10 NPSMOM JINHUY U KPUBOJIMHENHOMY KOHTYpY. Pe3ka Kpyrioro metajuia py4Hon
HOXKOBKOH, pe3ka Tpy0. Pe3ka MeTania pydyHbIMH HOKHULIAMH 0 Pa3MeTKe C MPSAMBIM M KPUBOJIMHEHHBIM
KOHTypamH. Pe3ka py4HbIMHU phluaKHBIMH HOXKHUIIAMH, MEXaHU3HPOBAaHHAs pe3Ka.

Tema 1.5. I'ubka, mpaBka,
PUXTOBKA MeTasLIa

Conep:xaHue

Hasnauenwne u o0macts npumeHerns ruOku. [IpuMeHsembie MHCTPYMEHTHI U Tiprucniocobnenus. [ moka moaocoBoro
MeTajlla B CIecapHbIX TUcax mox yroa 90° u Ha onpaBke. ['nOka imcToBoro Meraia Ha rHOOYHOM CTaHKE Ha
3aJJaHHbBIN yTOJI.




Hasnauenwne u CyIHOCTh MPUMEHEHHUS IPaBKU M PUXTOBKH MeTaiuia. [IpuMeHsieMbie HHCTPYMEHTHI U
npucriocodnenus. [IpaBka IMCTOBOTO M MMOJIOCOBOTO METaJIa Ha MPaBMIIbHOM muTe. [IpaBka Kpyriioro mpoxara.
PuxTtoBka momocoBoro, Kpyrioro marepuana. [IpaBka mojiocoBoro MeTauia, U30rHyTOro Mo pedpy U TIIOCKOCTH.
IIpaBka BBITYKJIOCTH JJUCTOBOTO MaTepuaia. PUXToBKa Moja0coBOro MeTayuia. PUXTOBKa BajoB.

Tema 1.6. OnunuBanue Merauia

Conep:xaHue

Haznauenwne u CymHOCTS MPUMEHEHNS ONJINBAHU MeTaia. HamuibHruky, ux Tambl 1 Ha3Hadenne. Handwm.
YpaxHeHue B NpaBWIbHON NOCTAHOBKE KOPITyca, HOT U PYK NpHU onmuinBaHuu. OMUINBAHUE TUIOCKUX
MMOBEPXHOCTEH MONEPEYHBIM, MTPOAOIBHBIM M YTIOBBIMU crtocoOamu. OMIIMBAaHUE MAPAILICIEHBIX TUIOCKOCTEH U
COTIPSHKEHHBIX 1o yriamu 120°, ¢ mpoBepKoil YTOIbHUKOM H IMTAHTEHITHPKYJIEM.

Tema 1.7. CBepienue

Conep:xxaHue

CyIHOCTh 1 Ha3Ha4YeHHUe IMpoliecca cBepiieHus. [IpuMensieMble HHCTPYMEHTBI, Ipucocobenns. CBepIuiIbHbINH
CTaHOK, [IPaBUJIa €r0 HACTPOMKH, yCTAHOBKU U CHATHS CBEpJIa. Y CTAHOBKA U YAJIEHUE CBEpJIa HA CBEPIIMIBHOM
cTaHke. Br16op pexxuma cBepiieHHs Ha CBEPIAMILHOM cTaHke. OnpeneneHue quaMeTpa cBepia i CBEpIICHUS
OTBEpCTHsI O] Hape3aHue pe3p0bl. CBepiieHHe CKBO3HBIX oTBepcTH. CBeplieHHEe TIYXUX OTBEPCTUH.

Tema 1.8. Hape3anue pe3b0bl

Conep:xanue

Haznauenwue pe3bObl. Bujpl, 21eMeHTHI 1 ipoduinb pe3b0bl. OCHOBHBIC THITHI P30 U MX 0003HAUCHHUS.
WHCTpyMeHTSBI U Hape3aHust Hapy KHBIX U BHYTPEHHUX pe3b0, NX KOHCTPYKIHs. Hape3zanne BHyTpeHHEH 1
Hapy>KHOU pe3b0bl B JETAIAX BPYYHYIO M HA CBEPIMIBHBIX CTAHKAX.

Tema 1.9. Knénka

Conep:xanue

CymHOCTh ¥ Ha3HAYEHHE Tpoliecca KIENKu. Buapl 3akn€noyHsx coenrHeHni. NTHCTpyMEHT U mpucoco0IeHus,
npuMensieMsle npu kiénke. Kinénka coeanHenns Ha X0IOAHYO OJHOPSIIHOTO MBA ¢ (POPMUPOBAHMEM T'OJIOBKH
BrioTaii. Knénka coeiuHeHUs Ha XOIOAHYIO ABYXPS/THOTO IIBa ¢ (POPMUPOBAHUEM IMOJTYKPYTJION FOJIOBKH 3aKJICTIKH.
Knénka COCIMHCHUA HAa XOJIOJHYIO JABYXPAAHOI'O IIBA C IIaXMaTHBIM PAaCIIOJIOKCHHUEM 3aKJICTIOK U q)OpMI/IpOBaHI/IeM
MOJTYKPYTJION TOJIOBKH.

Tema 1.10. KommekcHbie
ciecapHO-cOOpOUHbIe PabOThI

Copepxanne

Br160op 1 u3rotoBneHueE AeTaneii COrIaCHO YepTEXKY Ui COOPKH HepasbeMHOro coenunenus. COopka
HEPa3bEMHOTO COeMHEHMs. I3roToBIeHNE U BHIOOD AeTallel U U3rOTOBJICHUS pa3beMHOro coennHenus. Coopka
Pa3beMHOI0 CoeIMHEeHUs. BBIOOp M M3rOTOBIICHUE JIETATICH COTTIACHO YePTEKY JJIs1 COOPKH MOIBUKHOTO
coequHenns. COOpKa MOJBIKHOTO COSAMHEHUSI.

12

Tema 1.11. Tekymmas aTTecTanus.
[TpoBepounas pabora

Conep:xanue

Os3HakomIIeHHE ¢ YyepTekoM. Beibop nHcTpymenTa. Pasmerka. M3rotoBieHue aeranu

Pazpes 2. [IpakTHKa 03HAKOMHUTET

bHasi HA NPeANPUATUIX METAJIYPIrHYeCKO oTpacaun

72

Tema 2.1 Oxpana Tpyaa Ha
MPeNPUATHN

Conep:xanue

HucTpyKkTax 1mo oxpaHe TpyAa. DKoJOruueckas 6e30MacHOCTh, MoXKapHas 0€3011acCHOCTb, OTTaCHBIE
MIPOM3BOJICTBEHHBIE (PAKTOPHI B MO/Ipa3/ICICHUSX 3aBOJIa

Tema 2.2 OO1iee 03HaKOMIIEHHE C
NpeANpUITUEM, TEXHOJIOTHYECKas
CTPYKTYypa LIEXOB

Conep:xanue

Kpatkas uctopus npennpuarus. XapakTEpUCTUKA ChIPbs U IPOAYKTOB Mpou3BoACcTBa. [Ipoaykuusi, Belyckaemas
npennpustueM. CTpykTypa npeanpustus. HaznaueHne ero oTAeIbHBIX 1IEX0B U CIYK0, UX B3aMMOCBSA3b. Pexxnm
pabotsl npeanpustus. ObecrieueHue MPEANPHSITUS CHIPEM, TOTUTUBOM, dJIEKTPOIHEPTUEH, BOJION.
BuyTtpuzaBozackoii Tpancnopt. O0mue TeopeTHIecKue OCHOBBI TEXHOJIOTHH ITPOU3BOCTBA POIYKINHU Ha
OPeaNpHUsITHH. XapaKTEPUCTHUKA CHIPbS, MOTy(PaOpUKaTOB M TOTOBBIX M3AEIHN. TeXHOIOTHYECKHE CXEMBI

12




MIPOM3BOCTBA B OCHOBHBIX IIeXaX. TexHomorudeckoe 000pyJ0BaHNE OCHOBHBIX [1€X0B, €T0 YCTPOWCTBO M MPHUHIIUTI
neiicteust. CxemMbl KOHTPOJIS MPou3BoACTBA. OTXOBI MPOU3BOICTBA, X CKIATUPOBAHIE U AalbHEHIIee
HCIIOJIb30BaHUE.

Tewma 2.3 YctpoiictBo u paboTa
TEXHOJIOTHYECKOTO 000PYI0BAHUS
B KOpITycax

Conep:xanue

O3HaKOMJICHHE C aNnapaTypHO—TEXHOJIOIHIESCKON CXeMOW TOTyYeHHsI aTFOMUAHMSL. TeXHOIOrn4eckas CTpykTypa
cepun. OO01Iee ycTpoKUCTBO U paboTa TEXHOJIOTHIEeCKOTo 00opynoBanus. [IpaBuia obcmyxuBaHust 060pyA0BaHUS.
Hasnauenwue, TeXHUYECKHE JaHHBIC, YCTPOUCTBO AMEKTpoiu3épa. MHCTPYMEHTHI U IPUHAIIICKHOCTH,
HCIIOJIb3yeMbIe pa0OYiM Ha JJAaHHOM pabodeM MecTe. ABTOMATH3AIUS U KOMITBIOTEPU3AIHS TEXHOJIOTHYECKOTO
mporiecca nosydeHus amomMuans. CrcremMa ra3004UCTKY M IepepadoTKa OTXO0/I0B TPOU3BOCTBA.

24

Tema 2.4 O3HaKOMIIEHHE C
MPOU3BOICTBCHHBIMH
mporeccaMy Ha paboYrx MecTax

Conep:xxaHue

1 Cepuu KOpIycoB 3JEKTPOJIN3a, HA3HAUYEHUE, CTPYKTypa yIpaBieHus. TeopeTnueckue OCHOBBI OCHOBHBIX
TEXHOJIOTHYECKUX TPOLIECCOB B Kopitycax. OO1iee yCTpOWCTBO M MIPUHIMIT ACHCTBHS 000PYIOBaHMSL.
O6cmyxuBanue 000pyA0BaHuUs, KOHTPOJIb ero padoTkl. [IpaBuia TexHuKH 0€30MaCHOCTH U OXPaHbI TPyJa IIPH
00CITy’)KUBaHUN 000pYIOBaHUS B KOpITycax. TeXHHKO-9KOHOMHUECKHE TTOKa3aTeNld paboThl KOPITyCOB.

2 Jluteiinoe otaeneHue. MecTo TUTEHHOTO OTAETICHUS B TEXHOJIOTUYECKON HeToYKe. ANMapaTypHO—
TEXHOJIOTHYECKAsl CXeMa JIMTEHHOI0 OTAENEHHUS U CXeMa KOHTPOJI pou3BoacTBa. Obiiee ycTpoiicTBo u pabora
TEXHOJIOTHYECKOTr0 000pyAoBaHusl. Buibl BeIlTyckaeMol NPOIyKIKH.

Kopmyc ABY. TexHonorus TpéXCIoiHOro pa@MHUPOBaHUS AIFOMUHUS M TTOJTyUYCHUE ATIOMUHUS BBICOKOW YMCTOTHI.
3 Ilex aHOAHOM MacChl. ANapaTypHO—TEXHOJIOTMYECKask CXeMa U CXeMa KOHTpOoJI pou3BoAcTBa. [IpuMensemoe
cbIpb€. Buipl BelTyckaeMol IPOAYKUNH: aHOJHAS, TIOA0Bas, HOAWThIpeBas Macchl. [IpaBuia 6e3omacHocTH Ha
MIPOM3BOJICTBE.

4 Ilex KanmUTaIBFHOIO PEMOHTA ANEKTPoIn3EPOoB. HazHaueHue 1nexa KanuTalIbHOT0 PEMOHTA 3JIEKTPOIH3EPOB.
MoHTaX 1 JEMOHTaX JIEKTpoau3EpoB. Buasl pyTepoBouHbIx MaTepranoB. KoHTposb kadecTBa peMOHTa
3IIEKTPOIU3EPOB.

5 Y4acTok nbUIeyIaBIMBaHUS U MTOMYUYSHUsT PTOPCOTIeH. ANMapaTypHO—TEXHOJIOTHIECKHE CXEMBI ITepepadoTKH
YTOJIEHOU TEHBI U PaCTBOPOB I'a300YMCTKU. BUbI BeITyckaeMoi MPOoayKUIMH: (DIOTALMOHHBIA  pereHePUPOBAHHBIH
Kkpuoiut. [Ipumensiemoe 000pyJOBaHHE U €T0 XapPaKTEPUCTHUKH.

6 Cxmazackoit riex. Opranuzanusi CKIaJICKOT0 X031 CTBRa.

KenesnogopoxHslii iex. Bunabl cbipbs 1 MaTepranoB, JOCTaBISIEMbIX KeJI€3HOIOPOKHBIM TpaHCIIOpTOM. Pasrpyska
U XpaHeHue TIanHo3EMa U ropconeit. TpaHcopTUpoBKa B KOpITyca.

7 LlentpanbHas 3aBojickas 1aboparopus. Buipl viccineoBaTenbcKoi 1 KOHTPOJIbHO—M3MEPUTEIHHOM anmnaparyphi.
Buet u meTozp! anann3os. OmnpenensieMble MOKa3aTeNy.
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IIpomexyTounas arrectanus no Pazgeny 2 VI1.02 B ¢popme nuddepeHIMpPOBaHHOIO 3a4eTa

Paspes 3. [IpakTuKa 03HAKOMHTEIbHAA B J1a00PaTOPHH NMPOU3BOACTB IIBETHBIX METALIOB

30

Tema 3.1. O0He cBEAEHUS O
NIPENIIPUATHH

Conep:xxanue

OCHOBHBIE HaNPaBJICHUS JIESITENBHOCTH (J00bI4a, oOoralieHe, MeTaJuTypriudeckas rnepepadoTka). Buibl IBETHBIX
METaJUIOB, C KOTOPBIMH paboTaeT npeArnpuaTue (Meab, HUKEIb, aTFOMUHUHN, IUHK, CBUHEL, PEIKO3eMEIIbHbIC
MeTaJuIbl U J1p.). TexHonmornueckas cxema NpoOU3BOACTBA (OT PYABI JO TOTOBOTO POIYKTA).

Tema3.2. Opranuzaius paboThl
nmabopaTopuu

Conep:xxaHue

CrpykTypa 1abopatopuut (OTAEIbI, TPYIIILI: XUMHYECKUNA aHATN3, CIEKTPOMETPHS, MUHEPAJIOTHS U T. II.).
OcHOBHEIC 3a/1a4¥ 1a00paTOPUH (KOHTPOIIb CHIPhSI, MPOMEKYTOUHBIX IMPOTYKTOB, TOTOBOH MPOTYKITHH,




AKOJIOTHICCKU MOHUTOPHUHT). HopMaTHBHBIE TOKYMEHTHI, periiaMeHTupyromue padoty madboparopuu (I'OCT, TV,
BHYTPCHHHE CTAHJIAPTHI).

Tewma 3.3. Mertonp! aHanu3a Coaepxanue 6
CBIPBS U MPOAYKLUH Onucanue METOJ0B aHAIN3A:

1. OU3NKO-XUMHYECKHE METOABI aHAIN3a!

Atomuo-3MuccroHHas criekTpoMetpus (ADC). AtomHo-abcopOImorHas ciekrpomerpus (AAC).

Pentrenodmnyopecuentusiii ananus (POA). ['paBuMeTpust 1 TUTPUMETPHS B aHATTUTUIECKON XMUMUHU.

2. MuHepanorudeckue u nerporpaguueckie ucciae10BaHusl:

Muxkpockonus numdos u annumdos. PearreHocTpykTypHbi aHanu3 (PCA). Dnextpornnas mukpockomus (SEM,

TEM).

3. Onpenenenue PU3NICCKUX CBOWCTB!

['panynomerpudeckuii cocTaB (CHTOBOH aHaN3, Ta3epHas audpaknus). IIMOTHOCT, BIaKHOCTh, TOPHCTOCTb.
Tema 3.4. Kontpons kauectBa Ha | Comepxxanue 6
Pa3HBIX CTaaUSAX MIPOU3BOJACTBA AHanu3 pyJibl 1 KOHIIEHTPATOB (Co/ep KaHue MOJIe3HBIX KOMIIOHEHTOB, MpuMeceii). KoHTpob mpoMeKyTOUHBIX

MIPOJYKTOB (IILJIAMBI, paCTBOPBI, IITEHHBI). AHATN3 TOTOBON METAUIONPOLYKIIUH (YMCTOTa METAJIJIOB, CIJIABOB).

KoHTpob 0TXOZ0B ¥ BTOPHUUYHBIX MPOAYKTOB (LIJIAKH, [TBIJIH, CTOUYHBIC BOJBI).
Tema 3.5. Dkomoruyeckuit Conep:kanue 6
MOHUTOPUHT AmnHanu3 BEIOPOCOB, COPOCOB, OTXOIOB MPOU3BOJACTBA. METOBI ONpe/ieIeHUs] TOKCHYHBIX 3JIEMEHTOB (PTYTh,

MBILIBSIK, KagMui 1 1p.). Hopmuposanue I[T/IK 1 KOHTpOJIb COOIOACHUS SKOJIOTHUECKUX CTaHAaPTOB.
Tema 3.6. ABTomMaTH3auus U Conep:xanue 3
MporpaMMHOe 00ecTrieueHue B UcnonrszoBanmne LIMS (Laboratory Information Management System). O6paboTka 1 HHTepIIpeTanus JaHHBIX
nabopaTopuu (CTaTUCTUYECKUE METO/IbI, TIOCTPOCHUE KAJTMOPOBOYHBIX KPUBBIX).
Tema 3.7. Texauka 6e3onacHoctu | Conep:kanue 3
U OXpaHa TpyJa [IpaBuna paboThl C XMMUYECKUMH PEaKTUBAaMH U 000pynoBaHueM. TpeOoBaHUs K XPaHEHHIO ONIACHBIX BEILIECTB.

Cpencrea unauBHayanbHoH 3amutsl (CU3).
IIpome:xyTounas arrectanus no YI1.02 B popme nuddepeHIPpoOBaHHOTIO 3a4eTa 6
YI1.03 IIM.03 OcBoenue npoeccuu padouero, 10-LKHOCTH cay:kamero 13321 JIaGopaHT XMMHYECKOr0 aHAJIU3A 288
Paznen 1. OcBoenue mpodeccun padbouero, T0KHOCTH ciyskariero 13321 JlabopaHT XUMHYECKOI0 aHaI13a 276
Tema 1.1. UncTpyKTax no oxpane | Conepaxanue 12
TpyAa, IPOM. CAHUTAPHUHU 3aKOHOATENbCTBO B 00JIACTH OXpaHbl TpyAa. M3ydeHne OCHOBHBIX 3aKOHOAATENFHBIX aKTOB MO OXpaHe Tpyaa.
IIPOTHUBOITOKAPHBIX [NoHsiTHE O TPOM3BOJCTBEHHOM TpaBMaTH3Me. J[efcTBUsI paOOTHUKOB MPH BO3HUKHOBEHHHU OTIACHBIX CHTYAITHH.
MEPOIPUATHAX Krnaccudukamms BemecTB 1 XxpaHeHHEe XUMHUECKUX PEAKTHBOB B 1abopaTopuil. CHIBHOAEHCTBYIOIIE SJOBUTHIE

BemectBa (CHSB). JleficTBue Ha opraHu3M 4eJI0BeKa BPEAHBIX BELIECTB, IPUMEHIEMbIX B TaDopaTopuu.

[IpomsBoacTBenHas canutapus. [IpaBuia nuaHoi rurneHsl. CpencTBa MHINBATYATbHOM 3aITUThL. BUIBI 1 CpOKH

npoBeneHust nHeTpykTaxka o Th. Texanka 6e3onacHocT Ha padouem Mecte. MHCTpYyKTax o Th npu pabore B

XUMUYecKoi Jaboparopun. IIpaBuna GezonacHoil paboTh ¢ XUMHYECKMMU BellecTBaMHu. [lepBas moMoIs npu

oTpaBieHusAX. CAaHUTapHO-TUTHEHNYECKHE HOPMAaTHBBI.
Tewma 1.2. 3yuenue cTpyKTypsl Coaepxanue 12

AHAJIMTUYCCKOI'0O KOHTPOJIA Ha
MIPOMBIIIUICHHOM MPEANPUATHH.

Opraam3anus aHATUTHIECKOTO KOHTPOoJs Ha npennpustan. Ctpykrypa 1[3J1, HazHaueHne, 001aCcTh NeITETLHOCTH,
3aJaud CTPYKTYPHBIX Mojpa3aeneHuil. 3nakomcTBo co cTpykrypoit L3]I AO PYCAJI KpA3 (ypok B XumMuuecKoi
naboparopuu 113JI). OOBEKTHI aHAIUTHYECKOI0 KOHTPOJISl B MPOM3BOACTBE AJIIOMUHMS. Ponb mabopanTa




XMMHYECKOTO aHal3a B 00ECIIEYCHNH KauecTBa BhITycKaeMoi nmpoaykiun. CocTaBlieHHe OT4ETa 10 YPOKY B
XUMHYECKOH JJabopaTopuu

Tewma 1.3. U3yuenue u ocBoenne | Cogepxanue 32
METpOJIOruyecKoro ooecnedeHusi, | OCHOBHBIC METPOJIOTHYECKHIE XaPAKTEPUCTUKH AaHATUTHYECKOTO KOHTPOItsi. Cily4yailHbIe U CHCTEMATHYECKUEC
CTaHAAPTHU3ALUHU, METOI0OB morpemrHocTy. JloBepuTenbHblii nHTepBai. OnpeaeneHne CTaHaapTHOTO OTKIIOHeHHs. PaboTa ¢ OCHOBHBIMU
WU3MEPEHHsI U aTTeCTalN HOPMAaTUBHO - TeXHUUeCKUMHU goKyMmeHTamu (HT/I), pernaMeHTHpYyIOMMMH COCTaB TEXHOJIOTMYECKHUX NTPOAYKTOB.
nabopatopui. N3yuenne HT/] Ha MeTOABI BBINOJHEHUS aHAJTUTUYECKUX ompeAeneHui. [lokasaTenu kauecTBa METOAUK
BBINIOJHEHNA N3MepeHn. CXeMBI U IPUMEPH! PACUETOB METPOJIOTHYECKUX XapaKTEepUCTHUK. BrlomHeHne pacueToB
OCHOBHBIX METPOJIOTHYECKMX XapaKTEPUCTHK aHAIN30B PacueT nmokasaresel KauecTBa Ha OCHOBE
9KCIIEPUMEHTAIBHBIX JaHHBIX 7S 33/1aHHOM TOBEPUTEIBHON BEPOATHOCTH: TIOBTOPSAEMOCTH, MPEIIU3UOHHOCTH,
TouHOCTH. KOHTPOJIb CTAOMIBHOCTH PE3yJIbTATOB aHAM3a U er0 (DOPMBI.
Tewma 1.4. Opraamszanus padouero | Cogepxxanue 48
Mecta nmabopanrta. OcBoeHHe WzydeHnne MHCTPYKIHIA IO OpraHm3auy padbodero Mecra tabopanta. CaHUTapHBIE HOPMBI TIO OpTaHU3AIHA
0e30IacHBIX METOJIOB pabouero MecTa 1abopaHTa: IUIOMIAlb, OCBEIIEHHOCTh, BeHTHIHA. [Ipodnnakruka npod3adoneBanuii.
BBITTOJIHEHHS JTA00PAaTOPHBIX [MoaroroBka pabouero Mecta Mo 3aJaHUIO Ha TIPOBEJICHUE aHAIIN3a
pabor. O3zHaKOMIIEHHE C TIOTEHINAIBHBIMHI OMACHOCTSIMH B XUMHUYecKoi nabopatopun. Knaccudukarus nabopatopwuii mo
KaTeropHsiM B3pBIBO- U MokapoomnacHocTu. [IoHATHE 0 caMOBO3TrOpaHuH, B3PIBE U MpeesiaX B3PbIBAEMOCTH Ia30B U
napoB. [lepBuyHbIe cpeACcTBa U CTallMOHAPHBIE CUCTEMBI MTOKAaPOTYILEHHS: CXeMa, yCTPOUCTBO, TPaBUiIa
HCTONB30BaHMs. DeKTpode3onacHocTh. O3HAKOMIIEHHE ¢ IPUMEHEHHEM CPEICTB HHANBUAYAIBHON 3aIUTHI.
OcHOBHBIE CPEICTBA MHIMBHUYaJIbHOH 3aLIUThI Ja00OpaHTa U MpaBUila UX MCHOIb30BaHMUS.
Tema 1.5. OcBoeHmEe MpaBuiI Conep:xanue 32
JKCIUTyaTaluu 000pyI0BaHuUS, YcTpoiicTBO, MPUHIMI AeHCTBHSA, TEXHUUECKas XapaKTepHUCTHKA U MPpaBMiia SKCIUTyaTallui MPUOOPOB U
MPUMEHSIEMOTr0 Ha y4acTKe o0opymoBaHus B XUMHUECKOH naboparopuu. [Iprndopsr 1 000pynoBaHHe XUMHYECKON Ta00paTOPUH: BECH
XUMHUYECKOTO aHaIN3a. TexHuueckue 1 Mopa-Becrtdans, annapat JAuna-Crapka, npruOOpsI 1Uis ONpeaeseHns: TEMIIEpaTyp IUIaBICHuUs,
KarjienaieHus, anmapara Jjsl ONpeesIeHUs] TeMIIepaTypbl BCIBIILIKH B OTKPBITOM THTJIE, Tiprbopa MapTeHc-
[enckoro, 00bEMHBIX ra30aHAU3aTOPOB. OnTHYECKHE TPHUOOPHI: POTOINEKTPOKOIOPHUMETPHL, CIIEKTPOPOTOMETPHI,
aTOMHO-a0COPOLMOHHBIE CIIEKTPOMETPHI. [IprOOPBI SMUCCHOHHOTO CIIEKTPAILHOTO aHANIN3a. DIEKTPOXUMHUIECKHE
npubopsl: pH-METpBI, KOHAYKTOMETPHI, MOTEHIIHOMETPBHI, MoJsiporpadsl U 1p. [Ipudopsl IMUCCHOHHOTO
CHEKTPAJIHHOIO aHAJIM3a M UX MPUMEHEHHE B CUCTEME aHaJIN3a IPOM3BOJICTBA METAJIIIOB.
Tema 1.6. OcBoeHue oneparuii, Conep:xanue 48

BBITTOJTHACMBIX Ha60paHTaMI/I XHM.

aHajii3a.

Ot60p n npurorosnenue mpoo. [TonsTue o cpenneli mpode. CocraB U MeToarKa 0TOOpa cpeanel mpoosl. OTOOP
po0 ra3oB. [Ipuemsr oTOopa mpob ra3a B ra30ByI0 MUAIIETKY, IBAKYHPOBAHHYIO KOOy, acttuparop. Ot6op mpod
xuakocteit. KoncTpykius nmpo6ooToopHukoB. IIpreMsr 0TO0pa mpod 13 MENIKOH Taphl U OONBIINX PE3EPBYapoOB
OT160p MPOO HEMIPEPHIBHO TEKYIIUX YKUIKOCTEH U MOITYKHUIKHX BEIIECTB (YPOK B CAHUTAPHO - IPOMBIIIICHHOM
nmaboparopun). OTOOp MPoO TBEpABIX BellecTB. Paznenka mpoo: u3MensYeHne, IepeMelnBaHue, COKpaIeHHE.
O3HaKOMIIEHHE CO CTYIIKaMH, IIpOGI/IHKaMI/I, IMapoOBbIMH MEINAJIKAMU, MEXaHNYCCKUMHU UCTUPAHUA U COKPATUTEIAMU.
OT160p o6 MeTaiIa U MOJITOTOBKA UX K aHATU3Y.

[IpakTHyeckoe 03HAKOMIJICHUE C HArpeBaTEIbHBIMU PUOOPAMH.

HaneBaTeJIBHI)Ie HpI/I60pBIZ. Ta30BbIC T'OPEJIKHU, DJICKTPUICCKHUE IIJINThI, BOAAHBIC 1 IIECOYHBIC 6aHI/I, CYIIHJIbHBIC
mkadpl, MydesbHbIe, THTeTIbHEIC, IIaXTHBIE, TPYOUYaThie TICUH, HArpeBaTelly CIICIHATBHOTO HA3HAYCHHS,
TEPMOCTATHI U JIp.




O3HaKOMJICHHS C JJAOOPATOPHBIMU ITPUHAICKHOCTIMH, XMMUYCCKOW W MEPHOM MOCYI0H M MTpaBHIaMH HX
HCIIOJIb30BaHus. MeTaInueckoe 000pya0BaHue Jab0paTOPUH: JKEIC3HbIC IITATHBBI, BCTPAXUBATEIIH, POTAI[HOHHBIC
Y MarHUTHBIC MEIIAIKH, (GUIBTP-IPECCH, IEHTPU(YTH, HAacOCkI U ap. JlJaboparopHas mocyna u3 crekia, papdopa,
IJIATHHBI, CTEKJIOYTIIEPO/Ia, IIACTMACC B JPYTUX MAaTepUaIoB. XMMHUECKask CTCKIIIHHAS TTOCY1a: TPOOUPKH,
BOPOHKH, CTaKaHbI, KOJIOBI, KOOI Bropiia, ko061 byH3eHa, XOIOMNIBFHUKY PSIMBIE 1 00paTHBIE, e(IerMaTopsl,
9KCHUKATOphl. MepHas ocy1a: MEpHbIC KOJIObI, MUIICTKH, OFOPETKU, MCH3YPKH, MEPHBIC IMIIMHAPLL. MeXaHudecKkue
Y XUMHUYECKHUE CITOCOOBI OYMCTKH MOCYABl. MBIThE MOCYBI C XPOMOBOH CMECHIO, KUCIIOTaMH.

W3yueHre MHCTPYKIUIA U METOJIVK BBITIONHEHHS aHATMTUICCKUX ONpEelieHH Ha TabopaToOpHBIX MPUOOpax.
O3HaKOMJICHUE C TIPaBHIIAMH HACTPONKH M 3KCILTyaTal[uy IPUOOPOB.

O3HaKOMJICHUS C YCTPOMCTBOM, MPaBUIIAMHU IKCILTyaTalluu JJA0OPATOPHBIX BECOB U B3BEIIUBAHUCM.
Knaccudukarus 1abopaTOpHBIX BECOB 110 KOHCTPYKIIMK U TOYHOCTH B3BEIUBaHMUs. [IpaBuia mojin30BaHuUs
paszHoBecamu. M3ydenue ycTpoiicTBa 1 METOAMKH BHITIOTHEHHS U3MEpeHni Ha Becax Mmapok BJIP-200, BJIP-1000,
BT-1000, HR-202, HL-2000.

Tema 1.7. IlpoBenenue
71abOPaTOPHOTO MPAKTUKYMA TTO
CTICIIHATEHBIM TEXHOJIOTHAM
AQHAJIMTUYECKOTO KOHTPOJISL.

Conep:xanue

[IpoBenenue aHaIU30B CPeIHEN CIOKHOCTH O IPUHITOH METOIUKE.

OcBoeHne paboYnX MPUEMOB:

- OCBOCHHE TEXHUKHU B3BEIIMBaHMS Ha aHAIMTHUECKUX Becax. [IpaBuia monp30BaHMs pa3HOBECAMU;

- OCBOGHHE TEXHUKHU B3ATHS HABECOK BEUIECTB, PaCUEThl MACChl HABECKHU IS aHAIIU3a;

-OCBOEHHE TEXHHUKH Pa3JIOKEHHUS P00 KUCIOTHBIM METOJOM M METOIOM CIEKaHHUS CO IEJIOUYHBIMH IIaBHSAMH B
MydenbHOI neuu;

-OCBOCHHE MPaBUIIBHBIX IPUEMOB Pa0OTHI C MEPHOM TIOCY/ION: HAMIOJTHEHHUE, CIIUB, OTCYET YPOBHS KUAKOCTH. OTOOD
po0 MHUIMETKOM, 3a0IHEHHE OI0OPETKH PadOYMM PacTBOPOM U CHATHE OTCUETA 110 Hell;

- mpueMbl paboThI ¢ apeoMeTpoM. [IpaBuina nenonp30BaHus TaOIMIL TSI OTPeIeIEHs] KOHIIEHTPALH KUCIIOT U
11esouei Mo TIOTHOCTH PacTBOPA, OIpeieIeHNe TNIOTHOCTH KHUAKOCTH;

-OIpe/ieIeHre KUCIOTHOCTH U MIeTIOYHOCTH pacTBopa. [IpaBuiia ucmonbp30BaHns KHCIOTHO-OCHOBHBIX
WHIUKATOPOB;

-onpenenenue pH pactBopa Ha pH-MeTpe;

-pa3baBieHre KUCIIOT | HIenovel Bogol. [IpuroTosinenue pacTBOPOB BEIIECTB 33JaHHONW KOHIICHTPAIINY;
-OCBOEHHE NIPUEMOB THUTPOBaHHUs. BrINOIHEHNE yCTaHOBKY TOYHOW KOHLIEHTPALIUH IPUTOTOBIEHHOTO PacTBOPA
TUTPOBAHHEM;

- OCBOCHHE TIPUEMOB paboThl Ha (POTOIIEKTPOKOIOPUMETPAX: BEIOOP KIOBET, JNTUHBI BOJIHBI CBETA, PEXKUMA PabOTHI
npubopa, PUKCHpoBaHHUE Pe3yJIbTaTa U3MEPEHNUS;

-IPUTOTOBJICHHE ILIKAJIbl CTAHAAPTHOI'O PacTBOPA, MOCTPOSHUE IPaTyUPOBOYHOrO rpaduKa.

N3yuenne npreMoB pabOTHL:

-Cc THApOcTaTHYecKMHU Becami Mopa-Bectdans: moaroroska k padoTte, 3amoHEeHHE )KAAKOCTHIO IIPH TEMIIEPATYpe
200 0C, norpy>keHue B Hee NOMJIaBKa, ypaBHOBEIINBAHUE Pa3HOBECAMH, OTCUET IJIOTHOCTH;

-c mpubopom 3akpeiToro Tma Maprenc-Ilenckoro, otkpeiToro Tuna bpenkena. Onpenenenne TeMneparypbl
BCIBIIIKY (aHAIHU3 HEPTETIPOILYKTOB);

-C BUCKO3MMETPOM DHIJiepa U npueMaMu paboThl IPH OINPEeSICHHH YCIOBHOM BA3KOCTH HEPTETIPOAYKTOB;
-onpeaenenus Bnaru no Juny-Crapky;

AHanuTHYeCcKHE OIIpeeIICHHUS:
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- TPaBUMETPHUYECKUE OIPE/ICICHHUS BIaKHOCTH, 30JIbHOCTH, TTOTEPh MPH MPOKAITNBAHUU B TEXHOJIOTHIECKAX
npoaykrax. OnpeneneHre MbUTH B BO3AyXe, TBEP/IBIX YAaCTHI] B CTOYHBIX BOJax U mynbiax. Onpenenenne
coJiepKaHus cephl B BUe Cyibhar-uoHa. OnpeeneHue coaepKanus KOMIIOHEHTOB P00 rpaBUMETPHUYECKUAM
METOJOM OCaKJICHHUS,

-3JIEKTPOrPaBUMETPUIECKIE OTIPEACTICHIs MPUMecel B CIIaBax;

-TUTPUMETPUYCECKUE OTIPEICICHUS TAJIOTCHUIOB METOIaMU OCaXICHUS (POJIAHOMETPHS, ApTEHTOMETPHA),
KapOOHATHOM M OOIIEH KECTKOCTH BOJl METOAAMH HEHTpAIU3aIMU U TPUIOHOMETPUH, OKUCISIEMOCTH BOBI U
coJiepKaHus KUCIIOPOia METOI0OM IIepMaHTaHATOMETPUH, COACP KaHUS JKelle3a B CIIaBaX METOIOM
XpOMaTOMETPHH;

-OIPEIEIICHUS COJICpKaHU ITPUMEcel B Ipo0ax METOIaMHU MOJICKYJISIPHOM aOCOPOIIMOHHO CIIEKTPOCKOITUH;
-OIpeIeIeHnst KUCIOTHOCTH cpeabl (pH) u comepkanus HOHOB METOAOM OTEHITMOMETpHH Ha rpubdopax pH-
MeTp/moHOMEp «AHHOH», KOHAyKTOMep « MynbTuTecT. Onpenenenne coaep >kanns IpuMeceii METoIoM
MIOTEHITMOMETPHUIECKOTO TUTPOBAHUS

Tema 1.8. CamocToATENBHOE
BEITIOJTHEHNE aHATTUTHYECKUX
ONpPEIEICHUIN B KAYECTBE
sabopaHTa.

Conep:xanue

Brmonnenne kBanudukamoHHo# (IpoOHoiT) padoTel. CaMocTosATeNbHOE (110 HAOII0AeHUEM PyKOBOIUTEIS
MIPAKTHKH) BBITIOJHEHHUE PA0OTHI, COOTBETCTBYIOMIEH 0OS3aHHOCTSIM JTAOOpaHTa XUMUIECKOTO aHAITN3a.
OdopmieHne pabOThl U IPEJICTABICHUE Pe3yJibTaTa aHaJIM3a. 3alTuTa PaboTh

24

IIpome:xxyTounas arrecranus no YI1.03 B popme nuddepeHunpoBaHHOro 3a4era

12

YI1.04 IIM.04* OcBoenue npogeccuu padoyero, 10J:KHOCTH ciay:kauiero 13302 JlagopaHT no (pu3NK0-MeXaHMYeCKHM HCIbITAHUIM

72

Pazgen 1. OcBoenne mpodeccun padoyero, TomKHOCTH ciryxkamero 13302 JlabopaHT 1Mo (hHU3HKO-MEXaHMISCKUM HCITBITAHHSM
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Tema 1.1. Texunka noaAroTOBKHU
00pasIoB K (PU3MKO-
MEXAHWYECKUM HCIBITAHUSM

Conep:kanue

[paBuna TexHUKKM OE30MACHOCTH MPH PabOTe HA HCIBITATEIbHOM 000pyoBaHuK: OOIIHe paBuia TEXHUKN
0e30MacHOCTH TIpU paboTe B 1JabopaTopuu, pabodre MpUeMbl, o0ecrieunBaroiue 0€30MacHOCTh pabOThI, OKa3aHHe
TIEpBOM MOMOIIH NP TPaBMaxX M HECYACTHBIX CITydYasix, IPOTUBOIOKapHBIE MEPOIIPUSATHS B JTa0OpATOPUH, 00IIHE
MpaBUiIa TEXHUKH 0€30MaCHOCTH MPH padoTe B 1a0OPaTOPUH MPU MPOBEJCHUN (PU3UKO-MEXaHUIECKUX UCTIBITAHUH
3JIaCTOMEPOB, paboyUKe MPUEMBI, 00ecieurnBarolre 0€30MacHOCTh PadOThI, OKa3aHKUe TIEPBOW TTOMOIIH MIPU TPaBMax
Y HECYACTHBIX CITy4YasiX, IPOTUBONOKAPHBIE MEPOIIPUATHS B Ta00OPATOPHH.

Buibl, Ha3HaueHME 1 CBOMCTBA MOUISKAIINX HCIIBITAHUIO MaTEPUAIIOB, CHIPbS, MOTYy(HaOpUKaToB U TOTOBOM
MpoaAyKIHH. ['ocyIapCcTBEeHHBIE CTaHAAPTHI U TEXHUYECKUE YCIOBHS Ha 00pa3iibl MaTepuanoB u u3nenuii. [Ipasuna
BHECEHHS TTOTIPABOK HA FeOMETPUUECKHE pasMepbl 00pa3ioB. Crioco0bl yCTpaHEHHUsI MYIIKOBATOCTH OBEPXHOCTH H
00e3KupHuBaHus 00pasIoB.

MeTo1uKa COCTaBJICHUS IPOTOKOJIa HAa HECOOTBETCTBHE 00pasiia TpedoBanusM ['OCTa u BHeCeHHE U3MEHEHUSI.
OHpeIIe.HeHI/Ie COOTBETCTBUSA UCIIBITYEMBIX 06pa3u013 TroCyAapCTBECHHBIM CTaHAApTaM U TEXHUYCCKHUM YCIIOBUSAM.
[ToaroroBka ONBITHBEIX 00PA3LOB B JIA0OPATOPHBIX YCIOBHSIX.

OnpefeneHre TOHUHBI TIOMOJIa, PABHOMEPHOCTH U3MEHEHHUS 00beMa, CPOKOB CXBAThIBAHUSA M 00ObEMHOM MacCChl
MatepuanoB. Onpe/elieHHe COOTBETCTBUE HCIIBITYEMBIX 00pa3IioB (CHIPhS, MATEPUAIIOB, OTY(HaOpPHKATOB U
rotoBoit npoaykuun) 'OCTam u TY.

18

Tema 1.2. TexHUKA HOATOTOBKH
71a60paTOpHOTO 060PYAOBAHUS
TUTST PUBUKO-MEXaHUIECKUX
HCIIBITAaHUH

Conep:xanue

HasnaueHnrie 1 OCHOBHBIE XapaKTEPUCTHKHN MPUOOPOB (IANa30H N3MEPSIEMBIX BEJIMUNH, TOYHOCTh U3MEPEHHS U
MOpOT YyBCTBUTEIbHOCTH). OO03HAUCHNE Ha IKAIAX M CTIOCOOBI OTIPECIICHHS IICHBI IeJIeHUs. METOIBI U Cpe/icTBa
00paboTKu, cUcTeMaTH3aluu 1 0(OPMIICHHUS PE3yIbTATOB UCIIBITAHUN U H3MEpEHUI. MEeTOIbI U Cpe/icTBa
BBITIOJTHCHUS TEXHUYECKHUX PacueTOB, BRIYMCIUTEIBHBIX M Ipadndeckux pador. Kiaccudukanus norpenHocTei
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(cucteMaTHdeckue, HHCTpPYMEHTAIbHBIC, INYHOCTHBIE, ciy4aiiHbie). [lorpenrHocTi KOCBEHHBIX H3MEPEHUH
YCTaHOBKU. MeTOJIbl peiynpekACHUS TOTPEIIHOCTEH.

O6opynoBaHue s IPOBEICHUS (PU3NKO-MEXaHHUUECKUX UCIIBITAHUH, ero Kiaccudukaims, Ha3HauCHHUE,
YCTPOMCTBO ¥ MPHUHIHUI AeWcTBUs. [locieoBaTeIbHOCTh MOATOTOBKY U MPaBUIIa yIIPaBICHUS UM. Bo3MoxHbBIE
HEUCTIPAaBHOCTH B 000PYIOBAaHHUH, CTIOCOOBI U CPEICTBA WX BBISIBJICHHS U yCTpaHeHUs. KOHTpOIbHO-I3MepUTENbHEIE
pUOOPHI, UCTIOIH3YEMBIC MPH MTOATOTOBKE 000PYIOBaHMSI, UX BUJIbI, HA3HAYCHUE, CITOCOOBI U3MEPCHUSI.
[MoxroroBka o0opy0BaHUs AJIs POBEACHUS (PU3UKO-MEXaHUUYCCKUX HCITBITAHUH.

Ocy1ecTBIIeHHE MPOCTON PETYIUPOBKHA 000y TOBAHISL.

O3HaKOMJIEHHE C YCTPOMCTBOM H MPUHIUIIOM PabOTHI JIAOOPATOPHOTO 000PYIOBAHUS ¥ IPUOOPOB IS
onpezencHus PU3NIESCKUX CBONCTB MAaTEPHAJIOB: IJIOTHOCTH, BJIAYKHOCTH, BOAOIOTJIONICHHUS, TOPUCTOCTH,
OTHEYTIOPHOCTH, MEXaHUIECKUX CBOWCTB MaT€pPHAaJOB.

WHCTpYMEHTHI 715 OIEHKH TE€OMETPHUIECKHAX XapaKTEPHCTUK KOHTPOIUPYEMOH MPOAYKIIHH.

JlaboparopHoe 000pymOBaHKE ISl B3BELIHBAHUS: TEXHUUCCKUE W aHATTUTUIECKUE BECHI.

O6I]_[I/IC IMpaBurJjid B3BCIIMBAHUSA HAa TCXHUYCCKUX M aHAJIMTUYCCKHUX BECaxX

Tewma 1.3. Texnonorus
BEITIOJTHEHUS (DU3HUKO-
MEXaHUUECKUX HCIIBITAaHUN

Conep:xanue

OcBoeHre METOIOB OmpeAeeHrs (PU3MIECKUX CBOMCTB MaTepuanoB. O3HaKOMIIEHUE ¢ (PU3MYECKUMHU CBOWCTBAMHU
MaTepHaJIOB, CIOCO0aMHU METOAAMU UX olpeseneHus. Meronuka onpeaeneHus II0THOCTH: METOI0M
TUAPOCTATUYCCKOI'0 B3BCIIMBAHMS B PBIXJIOM U YIINIOTHCHHOM COCTOSHHWHU, )KUJKUX MATCPUAJIOB C ITIOMOIIBIO
apeoMeTpoB MeToanKa onpeaeeHus BIaKHOCTH.

MGTOI[I/IKa OMpeACJICHUA INIACTUIHOCTHU, OTHCYIIOPHOCTHU, ITPOYHOCTH HA H3rU0 U CXKaTHeE.

MeTtoauka ornpeieneHns TeOMETPUIECKUX XapaKTepUCTUK KOHTPOIUPYEMbIX MaTepHallOB.

DU3UKO-MEXaHNYECKUE UCIIBITAHUS ChIPbs, MATEPHAJIOB, 0Ty (aOpUKaTOB U TOTOBOM MPOAYKIIMH C BHIIIOJTHEHHEM
pabot o 00paboTKe U 0OOOIIEHNIO PE3YJIBTATOB IPOBEICHHBIX UCTILITAHUH. BhINOIHEHNE pacyeToB 1o
OIIpEJICNICHHIO MTOKa3aTesIel KauecTBa MaTEPUaJIOB, ChIPbsI, 01y (habpUKAaTOB M TOTOBOW MPOIYKIIUU
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3. YcaoBus peajm3anuu y4eOHOH NMPaAKTUKH

3.1. MarepuanpHO-TeXHHUYECKOE OoOecredeHrne y4eOHO! MpakTHKU

OcHaiieHnHble 6a3bl MPAKTUKH (30HBI MO BHJIaM paboT), B COOTBETCTBUU C MPUITIOKEHUEM 3
OIIOII-II.

3.2. YueOHO-MeTOIMYECKOE 00ecIeueHne

3.2.1. OcHOBHbIE eYaTHbIE U/WJIH FJIeKTPOHHbIE U3IaHUS

1. ABTOMaTH3aIKs TPOU3BOACTBA: YICOHHK ISl CPEAHETO MPOGECCHOHATHHOTO 00pa30BaHM
/ O. C. Konocos [u ap.] ; mox obmieit penakmnueit O. C. Komocosa. — M. : FOpaiit, 2022. — 291 c. —
ISBN 978-5-534-10317-5.

2. AHanuTuyeckas XUMHUS W (PHU3MKO-XMMHUYECKHE METOJbl aHaju3a : JIabopaTOpPHBIN
npakTuky™m / . — Caparos : At [Iu Op Meaua, 2018. — 118 ¢. — ISBN 978-5-4486-0057-9. —
TekcT : a7eKTpoHHBIH // DnekTpoHHO-0ubmuoreyHas cuctema IPR BOOKS : [caiit]. — URL:
http://www.iprbookshop.ru/70757

3. Ananutunueckas xumus. [lox pen. Umenko A.A. Yuebnuk CIIO. M., ULl "Akanemus",
2019. I'pud.

4. bacoB A.H. Mexanuueckoe 00opy1oBaHHE 000TaTUTENbHBIX (haOpUK U 3aBOJIOB TSKEIbIX
[[BETHBIX METAJUIOB. YueOHuK. M., "Mertamnyprus",1984. I'pud.

5. benmuxk B.B., Kuenckas K.M. ®usnueckas u kojuiougHas xumusa. Ydyeonwk. M., UI]
"Axkanemus", 2018. ['pud.

6. bepuxkamBunmu B.II. OcHoBbl snekTpoHuku. YueOnuk. OU 3BC, M., UI]
"Axkagemus",2020. I'pud.

7. bepuxamBunu B.I. Dnekrponnas texuuka. Yueonuk CI1O. M., U1 "Axagemus",2018.
['pud.

berukoB A.B., CaBBateeB A.C., berukoBa O.M. OCHOBBI aBTOMAaTHYECKOTO YIIPaBJICHUSI.
Vueonnk. M., U1 "Akanemus",2018.

8. 3aBucroBckuii, B.D. HaneXHOCTh M JHArHOCTHKA TEXHOJOTHYECKOTO 00OpYIOBaHUS:
yaeOHoe nocobue / B.3. 3aBucroBckuii. — Munck : PUTIO, 2019 — 261 c. ISBN: 978-985-503-852

9. Kenum KO M. KoHTponb u METPOJOTHYECKOE OOECIEYeHHE CPEIACTB M CHUCTEM
aBromaruzanuu.YueOuuk CI1O. M., U1 "Axkanemus", 2017.I'pud.

10. Kmum, O. H. OcHOBBI MeTaJUTypru4eckoro MpOM3BOJACTBA : ydeOHOE mocoOue JuIs
cpenuero npodeccronansHoro oopazosanus / O. H. Kimum. — Mocksa : M3garensctBo FOpaiir,
2023. — 168 c. — (Ilpodeccuonansuoe oopazoBanue). — ISBN 978-5-534-13295-3. — Teker :
anekTpoHHbld  //  OOpazoBarenpHas  miarpopma  Opaiitr  [caiit]. —  URL:
https://urait.ru/bcode/519357

11. Koxan JI.C., HaBponkuii A.I'. Mexannueckoe 000pyoBaHHE [IEXOB MO MPOU3BOJICTBY
[[BETHBIX MeTaIOB. YueOHoe nocobue. M., "Metamtyprus",1990. I'pud.

12. Kpanyxun B.B. Ileun pama UBETHBIX W PEOKUX METAIOB. YueOHUK. M.,
"Mertamnyprus",2002. I'pud.



13. KynmukoB A.A. u np. DaekTpooOOpyIOoBaHWE MPEANPHUATHI IIBETHOW METAJLTyprHUH.
VYuebnuk. 1982. I'pud.

14. JIsicenko A.Il.,Xaipynuna P.T. Metamnyprus amomuHus. YueOHoe nmocodue. M., U]
"MUCuC", 2012. I'pud.

15. Munnuc M4 u np. DnekTpomerauryprus amoMuHus. Y yebnoe nocooue. HoBocubupck,
"Hayxka", 2004.

16. MopaueBckuit A. I'. DneKkTpoxumMusi pacijiaBiIeHHBIX coJiel : yueOHoe mocooue / A. T'.
Mopauesckuii, E. I'. ®upcoa. — Cankr-IletepOypr : Jlanp, 2022. — 176 ¢. — ISBN 978-5-
8114-2506-8 — Texkcr : anmekTpoHHBIHN // JIaHb : 351eKTpOHHO-OMOMMOoTeYHast cuctema. — URL:
https://e.lanbook.com/book/209912 (mata oOpamenus: 20.05.2022). — Pexum poctyma: yis
aBTOPU3. II0JI30BATEIICH.

17. MockButuH B.U.,Hukonaes 1.B.,®omun A.b. MeTamnyprus Ierkux MeTaioB. YuebHoe
nocobue. M., "Unrepmer Unxunupunr", 2011. I'pud.

18. Onapun, P. B. Opranuzanust 1a0opaTOpHO-IIPOU3BOICTBEHHON JI€ATEIbHOCTH : yueOHOE
nocodue s cpenHero npodeccnonanbHoro obpasosanus / P. B. Omapun, U. B. I'yzeHok. —
Mockga : M3narensctBo FOpaiit, 2021. — 216 ¢. — (IIpodeccuonanproe odpazosanue). — ISBN
978-5-534-13761-3. — Tekcr : onekrponsusii // OBC Hpaiit [caiit]. — URL:
https://urait.ru/bcode/466787

19. OcHOBBI aBTOMATH3AIIUU TEXHOJOTHICCKUX MIPOIECCOB : YUeOHOE TTOCOOHE JJIsT CPETHETO
npodeccuonansHoro oobpaszosanust / A. B. Illarun, B. U. [lemkun, B. 0. Kononos, A. b.
KabanoBa. — MockBa : MzpartensctBo FOpaiit, 2021. — 163 c¢. — (IIpodeccunonanbuoe
oOpa3zoBanue). — ISBN 978-5-534-03848-4. — Texkcr : anexrponnslit // ObC FOpaiit [caliT]. —
URL: https://www.urait.ru/bcode/468397

20. OCHOBBI METAILTYPTrUYECKOTO MPOU3BOJICTBA : yueOHUK 11 By30B / B. A. burees, B. M.
Konoxonbues, B. M. Canranuk [u ap.]. — 3-e uzn., crep. — Cankrt-IletepOypr : Jlans, 2021. —
616 c. — ISBN 978-5-8114-8178-1. — URL: https://e.lanbook.com/book/173100 (mara
obparmenust: 25.04.2022). - Pexxum nocryna: Jlanp : 35IeKTpOHHO-OMOIMOTEUHAs cUCTEMA ; JIJIst
aBTOPU3. NOJI30BATEINIEH. - TEKCT : AIEKTPOHHBIN.

21. Ilantenees B.H. OcHoBbl aBrOMaru3anuu npousBojictBa. Yuebuuk CIIO. M., U]
"Axagemus", 2018. I'pud.

22. Monskos, E. I'. Meramnyprus peako3eMeNnbHBIX METAJUIOB : ydyeOHoe rmocobue amis
cpenuero npodeccuonansHoro oopazosanus / E. I'. [Tonskos, A. B. Hewaes, A. B. CmupHoB. —
2-e u3n., crep. — MockBa : M3narensctBo FOpaiit, 2022. — 501 c. — (IIpodeccronanshoe
oOpazoBanue). — ISBN 978-5-534-15132-9. — Tekct : anekTpoHHBIN // OOpa3zoBareibHas
matdopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/4964 14

23. Ceprees B.B. u ap. Meramnyprust Tutana, Y4uebHnoe nocodue. M., "Meramnyprus", 1981.
['pud.

CmupnoB [0.A. Texnuueckue cpecTBa aBTOMaTH3allMU U yIpaBieHus. YueOHoe nocodue.
M., Jlans, 2021.


https://urait.ru/bcode/496414

24. Credantok C.JI. Meramnyprusi Maraisi ¥ JPYyTUX JIETKUX METAUIOB. YueOHUK. M.,
"Mertamnyprus",1990. I'pud.

25. TapacoB A.B. Meramnyprusi TutaHa. Yueo6Hoe nocooue. M., Ul "Akanemus", 2011.
I'pud.

Tpounkuii U.A.,)Kenesnos B.A. Meramnyprusi amoMunus. YdaeOHoe mocoome. 1984. M.,
"Mertamnyprus", I 'pud.

26. Ytkun H.U. TIpou3BOACTBO IIBETHBIX METa/IOB. YueOHoe mocobue. M., "HHTepmer
Nuxunupunr", 2002,2004.

27. lummapes B.JO. ABromaTu3zaiusi TeXHOJIOrHUecKUX IpoueccoB. YueoHuk CIIO. M.,
W11 "Axanemus", 2017, 2018. I'pud.

3.2.2. JIonoJTHUTEIbHbIE HCTOYHUKHU

1. AmunoBa, J. K. ®uzuko-xuMudyeckue MeTOAbl aHanu3a : ydeOHoe mocobue / D. K.
AmvuuoBa. — VYda : YIHTY, 2019. — 49 c¢. — ISBN 978-5-7831-1800-5. — URL:
https://e.lanbook.com/book/179267 (mata obpamenus: 25.04.2022). - Pexxum gocryna: Jlasp :
AJIEKTPOHHO-OMOIMOTEYHAS CUCTEMA ; JUISI aBTOPH3. MOJIb30BaTelNel. - TEKCT : 3JIEKTPOHHBIMH.

2. bureeB B.A., OcHoBBl MeTautypruueckoro npousBozactsa/ B.A. burees, K.H. BaoBun,
BM. Konokonsues u ap. — Metaiuryprus, 2020 — 616 c.

3. BertokoB M.M. Dnektpomerauryprus amioMuHHS W MarHus/  M.M.BeTrokos,
A M.Ipimnaxos, C.H.IlIxonsHukoB. M.: Meramnyprus, 1987. 320 c .

4. Kinum, O. H. OcHOBBI MeTaJUTypru4eckoro Nponu3Bo/ICTBa: yueOHoe mocodue i CpeHEro
npodeccuonaibHoro obpaszosanus / O. H. Knum. — Mocksa : UznarensctBo IOpaiit, 2022, —
168 c. — (IIpodeccuonanbuoe oOpazoBanue). — ISBN 978-5-534-13295-3. — Teker
anekTpoHHsld  //  OOpazoBarensHas  miarpopma  FOpaiit  [caiit]. —  URL:
https://urait.ru/bcode/497428

5. Meramnyprus nerkux MetauioB /B.M.Mocksun, W.B.Hukonaes, b.A.®omun;-M.:
Wntepmer Unxunupunr, 2005,-41 6ec ui.

6. OCHOBBI METaJUTypPTHUECKOr0 MPOU3BOJCTBA: yueOHUK st By30B / B. A. burees, B. M.
Konoxonsies, B. M. Canranuk [u ap.]. — 3-e u3z., crep. — Canxrt-IlerepOypr: Jlans, 2021. —
616 c. — ISBN 978-5-8114-8178-1. — TekcT: anekTpoHHbIH // JIaHb: 351eKTpOHHO-OnOIMoTeuHas
cuctema. — URL: https://e.lanbook.com/book/173100 (mata obpamenus: 19.05.2022). — Pexum
JOCTYTIA: ISl aB-TOPH3. MOJIb30BaTeNeH.

7. IIpoueccsl n annapatsl uBeTHoi Metamutypruu / C.C.HaGoituenko u np. ExarepunoOypr,
YI'TY-VIIU, 1997, 648c.

TexHonoruueckue pacueTsl B mpousBojcTBe rimHo3ema/Jl.b.CamapsHoa, A.W.Jlaiinep.-
M.:Meramnyprus, 1988. -256¢.

8. Illensxunu, B.II. Dnexrtpuueckuil NMpUBOA: KpaTKUil Kypc : Y4eOHHMK Uil CpPEIHEro
npodeccuonansHoro obpazopanusi /  B. Il. lllensxkun, 1O. M. ®ponoB; mox penakuuei
1O. M. ®ponosa. — 2-e uz ., uctp. u gon. — Mocksa : U3narensctso FOpaiit, 2020. — 253 c.



3.3. O0u1re TpeboBaHUS K OpraHu3aluy yuyeOHOW NPaKTUKU

YyeOHasi mpakTUKa MPOBOAUTCA B Y4eOHO-POU3BOICTBEHHBIX MaCTEPCKUX, 1a00paTOpUsx U
MHBIX CTPYKTYPHBIX MOJpa3ieieHUsIX 00pa30BaTeIbHOTO YUPEkKACHUS, TM00 B OpraHu3alusix B
CHEeHMaIbHO O00O0pY/IOBaHHBIX IOMEIICHUSX Ha OCHOBE JIOTOBOPOB MEX]y OpraHu3alue,
OCYIIECTBIISIIOIIEH 1eATeIbHOCTh 0 00pa30BaTeNIbHOM MPOrpaMMe COOTBETCTBYIOIIETO MPO(uIIs
(manee — IlpodunpHas opranusanus), 1 00pa3oBaTEIbHBIM YUPEKICHUEM.

Cpoxku npoBeieHHs] y4eOHOM MPAaKTHKU YCTaHABIIMBAIOTCS 00pa30BaTEIbHON OpraHu3alueit
B cootBeTcTBUU ¢ OIIOII-II no cnenuansuoctu 22.02.08 Metaiumyprudeckoe mpou3BOICTBO (110
BUJIaM IIPOU3BO/ICTBA).

VYueOHasi mpakTHKa peanusyercs B (opMe MPaKTHUECKOH MOJArOTOBKM M MPOBOJUTCS Kak
HENPEPBIBHO, TaK U IMyTEM Y€pEI0BaHUS C TEOPETUUECKUMH 3aHATUSMU IO AHSIM (HEIENIM) Mpu
YCIIOBUU O0ECIICUEHUS CBSA3H MEXKAY TEOPETUUECKUM OOYUEHHUEM U COJEPKAHUEM MPAKTUKH.

3.4. KagpoBoe obecrieueHune mpouecca yueOHOH MPaKTHKH

YyeOHass mpakTUKa MPOBOAMTCS MacTepaMu MPOU3BOACTBEHHOTO OOy4YeHHs U (WJIH)
MpernoAaBaTeNs My JUCHUILIINH MPOPECCUOHANBHOTO ITUKIIA.



4. KOHTpOJIb U OLIeHKA Pe3yJIbTATOB OCBOCHUSA Y4eOHON NMPAKTHKH

coJiep>KaHusl Pa3JInUHBIX BEIIECTB;

- KauecTBO MPOBEJCHHSI aHAIN3a ChIPBS;

- TIpHUMEHEHHe pe3yJbTaTOB JaOOpaTOPHBIX HCCIIEIOBaHUI
JUTSL TIPUHSTHS PEIICHUHM 0 KaueCTBE ChIPhS;

OnpeneneHne OCHOBHBIX MPOMEXYTOUHBIX MPOIYKTOB M HX
[apaMeTpoB;

Br16op HI Ha UCTIONB3yEeMbIE IPOMEKYTOUHBIE TIPOIYKTHI;
Br10op MeTo10B aHaIM3a MPOMEKYTOYHBIX IPOIYKTOB,;
BBIOOp  00OpyHOBaHMS, OCHACTKH, BCIIOMOTATEIHHOTO
WHCTPYMEHTa, MaTepHaJIOB JJISi COOTBETCTBYIOIIETO METOJa
aHaIn3a;

Hcnonp3oBanne MOKa3aHWNA KWIT JUIS OMpPEIENIEHUS] COCTaBa
MIPOMEXKYTOYHBIX MPOTYKTOB;

KaueCcTBO MIPOBEACHUS aHAIIN3A;

[Ipumenenune pe3yabpTaToB 1AOOPATOPHBIX UCCIECAOBAHUN JUIS
NIPUHSTHSA PEIIEHUH 0 KaueCTBE MPOMEXKYTOUHBIX IIPOTYKTOB
Onpenenenne HOMEHKIATYPbl TOTOBOW MPOAYKIINY;

Br160op HI Ha TOTOBYIO MPOIYKITHIO;

Br160op MeTo10B aHasM3a TOTOBOM MPOIYKIIHH;

Breibop o00opynoBaHHA W OCHACTKH, BCIIOMOTaTEIHHOTO
HHCTPYMEHTA U MaTEPHAJIOB [UI1 COOTBETCTBYIOLIETO METOIa
aHaJIN3a ChIPbS;

DopMmbI U
HNupexc Kon MeTO/bI
VII IIK, OcCHOBHBIE NOKA3aTe/IM OLeHKH pe3yJibTaTa KOHTDOIS! 1
OK
OLIeHKHU
VIIL.02 I1IK 2.1 | BeinonHseT HE0OXOAUMBIC TUTIOBBIE PACUETHI Harnsinueie
[1K 2.2 | BeimonHsieT moaOOp W MOATOTOBKY HCXOJHOTO CHIPbSl K | 00pasLibl M3ACTHIA,
IIK 2.3 | mepepaboTke B COOTBETCTBUH c HOPMATHBHOH | ITOATBEPKIAIOIITHE
IIK 2.4 | nokymeHTanmei MIPaKTHYECKUH
IIK 2.5 | be3ommbOoYHO BEACT TEXHOJOTHMUSCKHA IPOIECC I10 | OIBIT,
IIK 2.6 | pe3synmpTaram AHaJIM30B, MOKa3aHUsIM  KOHTPOJIBHO- | MOJIYYCHHBIN Ha
u3MepuTensHbIX pudopos (KUIT). NpPaKTUKE
KonTtponupyer u perynupyer TEXHOJOTHYECKHH MpPOLECC B
COOTBETCTBHH 3a/laHHBIM MapamMeTpam
I'pamoTHO MIPOU3BOIUT TeKyIIee o0cITy>KUBaHue
KOMMYHHKAIHH, OCHOBHOT'O u BCIIOMOTaTENHHOTO
TEXHOJIOTHYECKOTO 000PYAOBaHUS.
Nmeer mpencraBieHue O YHMPABISIONUX IMPOTPAMMax st
paboTBI OCHOBHOTO M BCIIOMOTAaTEIHHOT'O TEXHOJIOTUYECKOTO
00opyToBaHUS
KOHTpOJII/IpyeT, BbBIABJICT W YCTpPaHACT HCUCIIPABHOCTU B
paboTe OCHOBHOT'O M BCIIOMOTaTEILHOTO TEXHOJIOTHYECKOTO
00opyIoBaHUS
VII.03 | [IK 3.1 | BeiGop chipbs aj1s nporiecca; Harnsaasie
I1IK 3.2 | Beibop H/I Ha chIpbE; 00pa3ibl U3IET i,
I1K 3.3 | BeiGop MeTOZ0B aHaIH3a CHIPhS AJIsl ONPEICICHUS COCTaBA; MOATBEPKAAOLINE
Brei6op o0opynoBaHHS W OCHACTKH, BCIIOMOTaTEIbHOTO | MPAaKTUYECKHIt
WHCTPYMEHTa ¥ MaTepPHaJIOB JJI1 COOTBETCTBYIOIIETO METOJIA | OIIBIT,
aHaIM3a CBIPhS; MOJTyYeHHBIN Ha
Hcnonp3oBanne  TOKa3aHWW  KHN Ui ONPEJENICHUS | MPaKTHKE




Hcnonb3oBaHue  MOKa3aHWUM  KWN  JUIsL  ONpeJeTeHus
XapaKTEPUCTUK TOTOBOU MPOIYKIIUU;

- Ka4eCTBO MPOBEACHUSI aHATN3A;

[IpuMeHeHue pe3ynbTaToB 1a00paTOPHBIX UCCIICIOBAHUMN IS
NPUHATHUS PEIICHUN O Ka4eCTBE TOTOBOU MPOIYKIIUU

VII.04

I1K.4.1
I1K.4.2

Brimonnenre ucnbITaHuil Mpo0: YriaepoAHBIX MaTepualoB,
Macelr;

PaboTsl Ha aHATUTHYECKOM 000PYAOBaHHM;

[IpoBeneHne TEXHMUYECKOTO OOCTYKMBaHUS 00OpYIOBaHUS
MIPH SKCIDTyaTaIlH, Pa0OThl C XUMHYECKOW MOCYI0H
[IpaBunbHas sKcIulyaTanus OOOpyAOBaHME W ammaparypy,
IIpUMEHsIEMBIE B JIaOOpaTopuy;

[IpoBOaUTE rpasyupOBKY IPUMEHIEMBIX IPHOOPOB;
[IpoBoauTH HcHBITAHUS TTPOO B COOTBETCTBUU C METOIUKAMH
HA3MEPECHU;

BHOCUTh pe3yabTaThl HUCHBITAHUA B SJICKTPOHHYI 0asy
JTAHHBIX

Harnannsie
00pasibl U3Ieui,
MOATBEPKAAIOLINE
MPaKTUUECKUN
OIIBIT,
MOJYYEHHBIA Ha
MPAKTHKE
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