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AHHOTAIIUA

OcHoBHasi nporpamma npodeccuoHaabHOro o0ydeHus: mo mpodeccun padouero «OmepaTop Mo
XUMHUYECKON 00paboTKe CKBOKHUHY» pazpadborana yueOHo-metoaudeckuM otaeinom AHO JIITO «entp
MOATOTOBKUA KaJpoB» B COOTBETCTBHH ¢ DenepaibHbIM 3akoHOM OT 29.12.2012 N 273-®3 «0O6
obpa3oBanuu B Poccuiickoii @eneparuny, [Ipukazom Munnpocsemenus PO ot 26.08.2020 N 438 "O6
yrBepxkAcHUH [lopsiaka opraHu3aIii U OCYIIEeCTBICHUS 00pa30BaTeIbHOM IeITeIbHOCTH 10 OCHOBHBIM
nporpamMMam npodeccnonanbHoro odyuenus" (3apeructpupoano B Muntocte Poccun 11 cenTsiops
2020 r. N 59784), B coorBercTBUM C TpeboBaHusMH EnuHOro TapudHO-KBaIH()UKAIIMOHHOTO
cripaBovHKKa padoT u npodeccuii padounx (ETKC), Bemyck 06, ¢ yueTom TpeboBaHu 3aKka3dyuKa.

HopmatuBHBII CpOK OCBOEHHS MporpaMmbl 256 4yacoB mpw O4yHOH ¢dopme oOydeHwHs, C

IMPUMCHCHHUECM JUCTAHIIUOHHBIX TEXHOJIOTHH.

Pa3zpaborunk: Jlykmanos P.M.
®.1.0. npenogaBaTens

PaccMoTpeHa 1 yTBepK/IeHa HA 3aCEJaHNU y4eOHO-METOINYECKOrO COBETA!
[Tporoxon Ne [1-15-23 ot 27 Hoa6pst 2023r.



Lenpro peanu3anuul MPOrpaMMBbl SBISICTCS (POPMHUPOBAHUE Yy CIIylIaTesied MpodecCHOHATBHBIX
KOMIICTEHIIMI, HEOOXOMUMBIX JIISi TPOPECCHOHATIBHON JEATEIBHOCTH, W3yYCHHE YCTPOMCTBA
00OpyIOBaHUS M TEXHOJOTWU BBIMOJHEHHsT paboT, mpuoOpeTeHHe 3HAHWH, YMEHHW W HAaBBIKOB
0€30I1aCHOTO BBINIOJIHEHHSI paboOT B 00beMe TpeOOBaHUH K KBasuuKaimu "OnepaTop Mo XUMUIECKON
o0OpaboTke ckBaxuH'. [I[puoOpeTeHrne TEOPETUYECKUX 3HAHUHN U MPAKTUYECKOTO HABBIKA BBHITIOIHEHUS

INOACHUTEJIBHASA 3AIINCKA

esas peasusanuu NnporpaMmsl:

paboT MOBHIIIEHHON OMACHOCTH IO CMEXHOM PO ecCch.

Cpemnee ofmiee oOpa3oBaHue W TPOPECCHOHATEHOE OOYYEHHE - MPOrpamMMbl MPOoheCcCHOHATBHON
MOJTOTOBKY TI0 MpodeccHsiM paboumx, MpOorpaMMbl MEPEOArOTOBKH PadovrX, CIYyKaIlIuX, IPOrpaMMbl

TpeOoBanus k 00pa3oBaHNIO U 00yYEHHIO.

MOBBIIICHHSI KBATM(DUKAIIUY PAOOUHX.

TpynoeMKkocTb 00yUeHust

HopmatuBHas Tpy10eMKOCTh 00yUeHHsI 10 JAHHOW MporpaMMe cocTaBisgeT 256 4dacos.

dopma 00yueHHs

CDopMa O6y‘~I€HI/I$I — O4YHO, C IPUMCHCHUEM JUCTAHIIMOHHBIX TEXHOJIOTHH.

HJ'IaHI/IpyeMI)Ie pe3yJbTaThbl 0OCBOCHUS NMIPOIrPpaMMbI

K KOHLY 06y‘16HI/I${ KaXKJIbIi pa60111/1171 HAOJIKCH YMCTh BBIIIOJIHATD pa6OTLI, npeaAyCMOTPCHHBIC
KBaJ'II/I(bI/IKaI_[I/IOHHOﬁ XapaKTCpHCTHKOﬁ, B COOTBCTCTBUHU C TCXHUYCCKUMU YCIIOBUAMHWU HOpMaMH,
YCTAHOBJICHHBIMHA HA MPCAIPUATUH 10 JTaHHOM HpO(beCCI/II/I n KBaJ'II/I(bI/IKaI_[I/II/I.

OmnepaTop 110 XMMHYECKOM O6Da6OTKe CKBAXXHMH JAOJI?KCH 3HATh.

OCHOBBI TEXHOJIOTUH J100BIYM HE(TH U rasa.

OcHOBHBIE IOHATHS O MECTOPOXKJICHUSAX HE(PTU U Ta3a U METO/1aX MHTEHCU(UKAIIUU JOOBIUN
HEPTH.

Ha3nauenue xuMudeckoi 1 TEpMOXUMHUYECKON 00paOOTKH CKBaKHH.

VYcTpoiicTBO U NPUHIMIT PA0OTHI MPUMEHSIEMOT0 000PYA0BaHHUS.

DU3NKO-XMMUYECKHE CBOUCTBA XUMHUECKUX peareHToB. CriocoObl MOATOTOBKY XUMHUECKUX
pEareHTOB U MpaBUJIA UX XPAHECHHUS.

[TpaBuiia HOrpy3KH U BHITPY3KH XMMHUECKHUX PEareHTOB.

[TpuOops! 17151 onpeneneH s KOHIEHTPAMKA KUCIOTBHI.

[TpaBuia TeXHUYECKOH SKCIUTyaTalluu MPUMEHSIEMBIX 000pYI0BaHMsI, TPUCTIOCOOTICHUHN 1
MHCTPYMEHTA.

OcCHOBHBIE Cpe/icTBA MPEAYIPEXKICHH MT0KapOB Ha CBOEM paboyeM MecTe.
[Tpon3BoACTBEHHYIO (JOHKHOCTHYIO) HHCTPYKIHUIO U IIPaBUJia BHYTPEHHETO TPYI0BOTO
pacnopsiika.

TexHonoruo XuMu4eckon o0pabOTKU CKBaKUH.

TexHNYECKyI0 XapaKTEepPUCTHKY, KOHCTPYKIIUIO U ITpaBUiIa SKCILTyaTalluu 00CITyKUBAEMOTO
000py/I0BaHUsl U KOHTPOJIbHO-U3MEPUTEIBHBIX PHOOPOB, B TOM YHCIIE TPUOOPOB IS
ornpezeNieHus: KOHIEHTPAluu XUMPEeareHTOB.

Crioco0bI MOATOTOBKH, NMEPEBO3KU U XPAHEHUS] XUMpEareHTOB.

CxeMmbl 00CTyKMBaeMOil arnmapaTypbl, aBTOMaTUKH, TEIEMEXaHUKH U JUCTIETYEPU3ALINY.

HpaBI/ma pa6OTI)I Ha HU3KOBOJIBTHBIX JJICKTPOTCXHUYCCKHUX YCTAHOBKAX.



[TpaBuiia paboThI C XUMIPOAYKTAMH, OCHOBBI CAHTUTHEHBI, OKa3aHHUE MIEPBOW MOMOIIH MPU
paboTax ¢ XUMIPOAYKTAMH U TOPAKEHHSIX DJICKTPUIECKUM TOKOM.

Oneparop Mo XuMHYeCKor 00pad0TKE CKBAXKUH JOJDKEH VMETh:

[ToaroraBnuBaTh XMMMUYECKHE PEAreHThl U 000PYIOBaHUE.

[TpoBoauTH COOPKY M pa30OPKy KECTKUX JTMHUN BBICOKOI'O M HU3KOIO JAaBJICHUS, THOKUX
IIJIAHTOB ITPY YCTAHOBKE arperaToB y CKBaKUH U IPU TEpMOOOPabOTKe CKBAXKHUH
3aMepATh KOJIMYECTBO IIPOKAUYMBAEMOT'0 PacTBOPA.

OnpenensiTb KOHLEHTPALUIO KUCIOTHI, IPOBOAUTH JO3UPOBKY XUMUYECKUX PEAreHTOB.
[TpoBOIUTH MENKHI PEMOHT 000PY1OBAHUS.

Cobmnronate npaBuiia 6€30MaCHOCTH TPY/la, MOXKApHOM 6€3011acHOCTH, TPOU3BOACTBEHHON
CaHUTAPUU U BHYTPEHHETO paclopsiKa.

Bectu nponecc xumuueckor 00pabOTKH CKBaXKHH.

KoopannupoBats paboTy MpH MPOBEACHUH MPOLIECCa XUMUYECKONH 00pabOTKH CKBAKHH.
[Tpon3BoaUTh pacdyeThl MapaMETPOB 3aKAYUBAEMOU KUIKOCTH.

ITpon3BOIUTH ONIPECCOBKY HArHETATENIBHBIX JJUHUM Ha TEPMETUYHOCTD.

OnpenensiTb NPUEMUCTOCTh CKBAKHHBI.

PerynupoBaTs nojgady >kMJIKOCTH Ha IIPUEME HACOCHBIX arperaros.

YcranaBiaMBaTh NpUOOPHI HA YCTHEBOW apMaType CKBAXKUHBI.

[Tpon3BOAUTH TMHAMOMETPUPOBAHUE CKBAXKHH.

VYyacTBOBaTh B PEMOHTE CPEACTB aBTOMAaTUKU U TEJIEMEXAHUKH, HaJla/IKe IEPBUYHBIX
AJIEMEHTOB.

BecTtu BaxTOBYIO TOKYMEHTALMIO.

PykoBoauTh Opuraaoii.

[Tpon3BoauTh MpUEM U clauy BaxXThl.

[To oxoHyanum OOydYeHHsS KBaTU(HUKALMOHHAS KOMHCCHUS  IPUHHMAaeT S3K3aMeHbl B (opme
UTOTOBOIO TECTUPOBaHMUS. BceM caaBIIMM 3K3aMeH  BBIAAIOTCS  CBUIETENBCTBO O HMPHUCBOCHUHU
KBaJMpUKanuu (npodeccun) ycTaHOBICHHOr0 oOpasia.



YYEBHO-TEMATHUYECKHWH IVIAH
no npogeccun «Oneparop Mo XMMH4ECKOii 00padoTKe CKBAKUH»

B Tom
qucye
Bcero IIpax
Ne n/mt HaummenoBanue tem, pa3zuenoB dopma KOHTpOIIS
yacoB |Jlekm| .
WU | 3aHS
TUS
1. TEOPETHYECKOE OBYYEHUE
O01meodpazoBaTeIbHbII Kypc 24 24
1.1. |Benenue 1 1 - Tekymuit KOHTPOJIb
1.2.  |OCHOBBI 5KOHOMUYECKHUX 3HAHHM 1 1 Tekyuuit KOHTPOJIb
1.3. |OxpaHa TpyJa ¥ NPOMBIIUICHHAs O€30MaCHOCTh 22 22 - Tekyuuit KOHTPOJIb
1.4 |O6merexHn4ecKuii Kype 24 24 -
1.4.1. |Yepuenme 4 4 - Texymuii KOHTPOJIH
1.4.2. |DneKTpOTEeXHHUKA U 3JICKTPOHHKA 4 4 - Texymuii KOHTPOJIH
1.4.3. |Texuuueckas MEXaHUKa 4 4 - Tekymuit KOHTPOJIb
1.4.4. |MarepuanoBencHue 4 4 - Tekymuit KOHTPOJIb
145 HNudopmamoHHble TEXHOJIOTHH B TPO(ECCHOHATBHOM 2 2 ) Texymii KOHTPOITH
JICSITETIBHOCTH
1.4.6 |be3omacHOCTh KU3HENEATENFHOCTH 2 2 - Texymuii KOHTPOJIH
1.4.7 |OcCHOBEHI ciiecapHOro jeina 4 4 - Texymuii KOHTPOJIb
1.5 |CoenmanbHasi TEXHOJIOTHSI 72 72
1.5.1. |OcHoBBI He(TEra30BOrO JIeNa 8 8 - Tekymuit KOHTPOJIb
1.5.2. |OcHOBBI TEXHOJIOTUU NOOBIYM HEPTH U Ta3a 8 8 - Texymuit KOHTPOJIH
153 TexHOnorusa XuMU4ECKON U TEPMOXUMUYECKOM o4 o4 ) Texymii KOHTPOITH
00pabOTKU CKBaKUH
1.5.4. |IIpouecc XMMUYECKOH 00pabOTKH CKBaKHH 16 16 - Texymuit KOHTPOJIb
155 ObopynoBanue, apMaTypa, IPUCIOCOOIeHUS U 16 16 ) Texymuit KOHTPOIH
KOHTPOJIBHO-U3MEPUTEIHHBIC TPUOOPEI
Bcero Teopernueckoro o6yuyenusi:| 120 | 120 | -
2. MNPOU3ZBOACTBEHHAS NMPAKTHUKA
2.1. |BBonHoe 3aHsATHE 4 - 4
29 besonacHocTh Tpya, moxxapHasi 6€30MacHOCTb, 4 ) 4
""" |anexTpobe30macHOCTh
23 O3HaKOMJICHHE C OCHOBHBIMH OTIEPAIUSIMU T10 2 ) o
MOJITOTOBKE XMMPEAreHTOB
24 O3HaKOMJICHHE C TIPOIIECCOM MPOBEACHUS paboT 1o 2 ) o
XO0C
2.5. |CamocTosiTeIbHOE BBIIOJIHEHHE PadOT 56 - 56
KBanudukanuonHas npoOHast pabora 8 - 8 3auer
Bcero npon3BoacTBenHoii npaktuku:| 120 - 1120
Koncyabranus 8 8 -
KBanudukaunoHHblii 3K3aMeH 8 - 8 TectupoBanue
HUTOI'O:] 256 | 128 | 128




1. NPOI'PAMMA TEOPETHYECKOI'O OBYYEHUA

Tema 1.1. BBenenue
Brenenue B cnenuanbHoCTh. KBanmnukannonHas xapakTepUCTHKA.

Tema 1.2. OcHOBBI IKOHOMHYECKUX 3HAHUM
IIpouecc tpyna. IIpousBoaguTenbHBIE CHIIBI M JKOHOMUYECKHE OTHOuIeHMs. Ilonsatue Tpyna,

npeaMeT Tpyda, ChIPhs, CPElCTBA Tpyna, pabodas cwia. BzaumoneiicTBue Mexay padbodeil cHiion u
CpencTBaMu  IIPOU3BOJCTB. Oprann3almOHHO-?)KOHOMUYECKUE  OTHOLIEHUS. ConuainpHo-
KOHOMHYECKHE OTHOUIeHUsI. COOCTBEHHOCTh. DKOHOMUYECKHE 3aKOHBI U SKOHOMUYECKHE KaTEeTOpUH.
OCHOBBI TEOPUH PHIHOYHOW SKOHOMHKH. BHibl cOOCTBEHHOCTH U (DOpMBI X0341icTBOBaHUs. ToBap, ero
CBOMCTBA M (PyHKIMOHANbHas popma. PopMHpOBaHUE CTOMMOCTH TOBapa M yciyr. JleHbru — pa3Buras
¢dopma ToBapHbIX OTHOUIEHUH. DyHKIUA neHer. DyHKIUKN pbIHKA. DJIE€MEHThl PhIHOYHON SKOHOMUKHU.
®opmupoBaHue ppIHOYHOTO MexaHusMa. CTpyKTypa, BUAbI pblHKA. MoJenu pbIHOYHOM 3KOHOMUKH.
PriHOYHAs KOHKYpeHIMS. MOHOIIOJIBHBIE LICHBI.

Tema 1.3 OxpaHbl TpyAa U NPOMbILLTIeHHAs] 6€301ACHOCTb
[Ipouecc Tpyma. [IpousBoauTenbHBIE CHIIBI U IKOHOMUYECKHE OTHoIueHus. [loHsTue Ttpyna,

npeaMeT TpyAa, ChIpbsi, CPEACTBA Tpyaa, pabodas cuia. BzaumopeiictBue mexay pabodeit cuioil u
cpeacTBaMu Npou3BOJCTB. OCHOBHbIE NMOHATHUSA W 3a7ayd OXpaHbl Tpyna. [IpuHiunel obecniedyeHus
OXpaHbI TPyJa Kak CUCTEMbI MeponpusaTuid. [IpaBoBele OCHOBBI OXpaHbl Tpyaa. ['ocynapcTBeHHOE
perynupoBanue B cdepe oxpaHel Tpyzaa. OOsS3aHHOCTH M OTBETCTBEHHOCTh PAOOTHHKOB IO
cOOIOICHHUIO TPEeOOBAHMI OXpaHBI TPYJa M TPYIOBOTO pacropsaka. OO0sS3aHHOCTH paboToaarens 1o
oOecnieueHHI0 Oe30macHbIX YCJIOBUM M oxpaHbl Tpynaa. ComuanbpHoe mnapTHepcTBo. OpraHuzanus
00y4yeHMsI IO OXpaHe TPy/Aa U IPOBEPKH 3HAHUM TpeOOBaHMM OXpaHbl Tpya paOOTHUKOB OpraHU3aLuii.
OcHoBbl  npodunakTuku npodeccuoHanbHo  3a0oneBaeMocTH. OCHOBHbIE TpeOOBaHHS IO
paccieI0BaHUIO U Y4eTy HECUACTHBIX CIIy4yaeB Ha IMPOM3BOJICTBE M MPO(PECCHOHANBHBIX 3a00J€BaHUH.
Bo3melenne Bpena, IpUYMHEHHOIO IMOBPEKICHUIO 310pOBbsA. Bo3MmelieHue Bpena, NMPUYMHEHHOTO
MOBPEXACHUIO 3/10poBbs. OOecredyeHrne CpeAcTBaMM 3alMTHl OT JEMCTBUS OMACHBIX M BPEAHBIX
IIPOU3BOJCTBEHHBIX (akTopoB. Kiaccuduxariyss onacHeIX U BPEIHBIX MPOU3BOACTBEHHBIX (DAaKTOPOB,
neiictBue Ha opranusm uenoseka, [TY, [TJTH, ITJAK, knaccs ycnoBuii Tpyaa. CpeacTBa KOJIIEKTUBHOM
U MHIUMBUIYyanbHOW 3aumThl. Knaccudukanms, HazHadenue. llopsgok obecrieueHusi, MpUMEHEHMUS,
COJIepaHUsl B UCIIPABHOM COCTOSIHUHU. PoccHiickoe 3aKOHOIATENbCTBO B 00JIACTH MPOMBIIIJICHHON |
HKOJIOTUYECKOM O€30MacHOCTM M B CMEXHBIX OTpacisx mpasa. lIpaBoBble, SKOHOMHUYECKHE U
collMaJIbHbIe OCHOBBI 0OecIieueHus 6e30MacHON IKCILUTyaTalliH ONTACHBIX IPOU3BOJICTBEHHBIX OOBEKTOB.
Konctutynus Poccuiickoit ®enepanuu, denepanbhble 3akoHbl «O MPOMBIIUIEHHONW 0€301MacHOCTH
OIaCHBIX MPOU3BOJICTBEHHBIX 00BEKTOBY, «O0 OXpaHe OKpyKarollel cpesl». Peructpanus onacHbIx
IPOU3BOJCTBEHHBIX  O0BbEKTOB. HopmaTuBHBIE  JOKYMEHTHI IO  PErHMCTpallid  OMAacCHBIX
IIPOU3BOJICTBEHHBIX 00OBEKTOB B rOCY1apCTBEHHOM peectpe. Kputepun otHeceHUs: 00bEKTOB K 001acTu
OTIACHBIX MPOU3BOJICTBEHHBIX 00BEKTOB. TpeOoBaHMs K OpraHU3alysIM, IKCIUTYaTUPYIOIIUM ONacHbIe
MIPOU3BOJICTBEHHbIE OOBEKTHI, B YacTH pPETUCTpalUd OOBEKTOB B TOCYJAapCTBEHHOM pEECTpe.
WnenTudukaius onacHbIX MPOU3BOJCTBEHHBIX 00BEKTOB JUIS UX PETYIUPOBAHUS B TOCYJapCTBEHHOM
peectpe. TpebGoBanusi k perucrpauuud o0bekToB. OOsA3aHHOCTM OpraHuM3aluil B oOecreYeHuu
NPOMBIIIIEHHON Oe3omacHOCTU. OTBETCTBEHHOCTh 3a HapyIIEHHE 3aKOHOJATelIbCTBA B 00JacTH
NPOMBIIIICHHON Oe3onmacHOCTU. [IpoM3BOACTBEHHBIN KOHTPOJb 3a COONIOJCHHEM TpeOOBaHUM
POMBINIIEHHON Oe3omacHocTu. [lopsiok paccnenoBaHuss IPUYUH aBaApUU M HECUACTHBIX CIIy4aeB Ha
OMACHBIX TPOU3BOJCTBEHHBIX OOBekTax. [lopsjok mpeacTaBiaeHUs, perucTpanuyl M aHajInu3a
uH(popMaluu 00 aBapusAX, HECYACTHBIX CIIydasX, MHIMJEHTaX M yTpaTax B3PbIBHBIX MaTepUalOB.
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O060011eHrEe TPUYMH aBapUil U HECYACTHBIX cirydaeB. [IpaBoBbIe OCHOBBI TEXHUYECKOTO PACCIIEIOBAHUS
OPUYMH aBapuM HA OMNAacCHBIX IPOM3BOJCTBEHHBIX OOBeKkTax. HopMmaTUBHBIE JOKYMEHTHI,
perilaMeHTUPYIOLIIME TOPSAJOK paccieOBaHUs IPUYUH AaBapuii M HECUACTHBIX CJIy4aeB Ha
MIPOU3BOJICTBEHHBIX 00bekTaxX. [Topsaaok mpoBeaeHNs] TEXHUUECKOTO pacciaeI0BaHus IPUUMH aBapuu U
oQopMIIEHHS aKTa TEXHUYECKOTo paccieloBaHUs NMpuuuH aBapuu. OdopmieHue JAOKYMEHTOB IO
PacxoI0BaHUIO CPEACTB, CBSI3aHHBIX C YYETOM OpraHoB PocTexHan30pa B TEXHUYECKOM pacciaeOBaHUU
IPUYMH aBapuM Ha OIACHBIX IPOM3BOJACTBEHHBIX 00bekTax. [lopsok paccienoBaHus M ydyeTa
HECYACTHBIX CIy4YacB HA ONACHBIX IPOU3BOJCTBEHHBIX 00beKTaX. [IopsiioK MOATOTOBKHM U aTTECTALUU
pabOTHUKOB OPraHU3aINii, OCYIIECTBISIOMNX AEATEIbHOCTD B 00JIACTH MPOMBIIUIEHHONH 0€30IacHOCTH
OIACHBIX ITPOU3BOJCTBEHHBIX 00BEKTOB, OJKOHTPONIbHBIX PocTexHan3zopy. HopmaTuBHbIE IpaBoBbIE
aKThl, PErYyJIUPYIOIIME BOMPOCHl MOATOTOBKM U aTTECTAllMM IO IPOMBIIICHHONW O0e30MacHOCTH.
[TpoBeneHmne NOArOTOBKH IO MPOMBIIITICHHON 0€30MacHOCTH PaOOTHUKOB OMACHBIX MPOU3BOICTBEHHBIX
00bekToB. OpraHuszainysi MPOBEACHUS aTTECTAllMM, aTTecTallds U TpoBepKa 3HAHUI pPabOTHUKOB
OTACHBIX MPOM3BOACTBEHHBIX O0BEKTOB. ATTeCTallMs U IPOBEPKA 3HAHUM B OpraHu3anusx. ATTecTanus
U TIpOBEpKa 3HAHWH B aTTECTAIlMOHHBIX KoMHUccuAx Pocrtexnamzopa. Ocdopmienue pe3yabTaToB
aTTeCTalluy B KOHKPETHOM 00JIacTH HAA30pa.

1.4, O6merexHu4YecKnii Kypc

Tema 1.4.1. Yepuenue
[Tonsitue o yeprexxe u pucynke. [IpenmymecTBa uepTexeil. 3HAUCHHUE UYEPTEXKEH B TEXHUKE.

[ToHsITHE O MOCTPOCHUU U YTEHUHU YepTexen. Pacnionoxkenne npoekuun Ha yeprexe. JInHum yeprexa.
Macma6. Hanecenue pa3mepoB, Haamucel, yCIOBHBIX 0003HaUeHMIA Ha yepTexax. Cedenus, pa3pessl,
JUHUM 00phiBa U uX obOo3zHaueHue. PabGouuii ueptex. IlocrnenoBaTenbHOCTh B UTECHUHM YEpTEKEH.
[Tonstue 00 »sckuze. Ilopsaok BeimonHeHHus 3cku3a. CXeMbl, UX Ha3HA4YeHUE. DIEKTPUYECKHE,
TUAPABINYECKUE, THEBMATUYECKUE MPUHLUUIUAIBHBIE CXEMbl. TEXHOJOTMYECKHE CXEMBI. Y CIIOBHBIE
o0o3HavyeHust Ha cxemax. [locnenoBaTenbHOCTh UTEHUS cXeM. UTeHHe MPOCTEHIINX CXeM yCTPOUCTB
ABTOMAaTUYECKOI'O PETYIMPOBAHMS TEXHOJIOTMYECKOTO IIpoLecca.

Tema 1.4.2. DJIeKTPOTEXHMKA U IJIEKTPOHHKA
CxeMbl 2JIEKTpPUYECKHX Leneil MOCTOSHHOTO TOKa C TIOCJENI0BAaTEeNIbHBIM, MapajlIeIbHbIM U

CMEIIaHHBIM COEJUHEHHUEM MOTpeOuTeNnel M MCTOYHUKOB AJIEKTpodHepruu. 3akoH Oma. Pabora u
MOIIHOCTb JIEKTPUYECKOr0 TOKa. TemnoBoe AeicTBUE TOKA. Icronp30BaHre TEMIOBOTO AEHCTBUS TOKA
B TexHHUKe. [lepeMeHHBI >MeKTpUYecKHil TOK M IeNH MEepeMEHHOro Toka. TpexdaszHas cucrema
nepeMeHHoro Toka. CumMerpuuHas TpexdasHas cuctema. BkimoueHne Harpy3ku B Tpex(ha3HYIO CeTb.
Buner tpanchopmaropoB. Momnocts u KIIJ[ Tpancopmartopa. CUHXpOHHBIE U ACHHXPOHHBIE
neurarenu. [IpeoOpa3oBaHue MepeMEHHOTO TOKa B MOCTOSIHHBIN. AMaparypa ypaBlIeHHUs U 3aIIUTHI.

Tema 1.4.3. Texuuueckass MEeXaHUKA
B3aumosamensieMoCTh JieTaneil U y3JI0B Mpu peMoHTe oOopynoBaHus. [locneacTBusi HapyIIeHHs

B3anMo3aMeHseMocTH. HenonHas B3auMo3ameHnsieMoctb. Yem obecrieunBaeTcsl B3auM0O3aMEHSIEMOCTb.
I'eomerpuyeckne mapaMeTpsl B3auMO3aMEHsIeMOCTH. (OXBaTbIBAalOIIAs TMOBEPXHOCTh  JCTAJIH.
OxBatbiBaeMasi moBepxHocTh Aetanu. [locaaka. 3a3op. Hatar. Homunanbusiit pasmep. Haubonbmmii u
HaVMEHBIINNA TpeAeNbHbIN pasmep. HomuHaneHbI pasmep coenuHeHus. OTkiIoOHeHHMe. Bepxnee u
HIDKHEe IpelenbHoe OoTkiIoHeHue, Jlomyck. Ilone momycka. HyneBas nunuda. llocagku ¢ 3a3opom.
Ckonp3simue nocaaku. [locanku ¢ Hatsirom. Ilepexonubie mocanku. HanGonpmuii 1 HauMeHbIIUH
3a3op. Homyck mocanku. Kiaccsl tounoctu. Cucrema otBepctusi. Cucrema Banma. ['papuueckoe
u300pakeHue JomycKoB. [ pymnmbl mocanok. Jlomycku u mocaaku riagkux coequHeHuid. Tpu ocCHOBHBIE
YaCTH COCJMHEHHWHM C HOMHHAJIBHBIMU pa3Mepamu. J[OmycKu il HEOTBETCTBEHHBIX HECONMPATAEMBIX
noBepxHocTen. Tabnuiia qomyckoB u mocaaok. [locaaku ¢ HATITOM, MEPEXOIHBIE TOCATKH, TTOCATKU C
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3a3opoM. Pabora c¢ Tabmumamu pomyckoB. HopMmanbHble yIiibl M JONYCKH HAa YIJIOBBIE pa3MeEphbl.
Enununsl u3mepenus yrinoB. Panmana. I'pagyc, muHyTta, cexkyHna. Bennunna koHycHocTH. BbIGOp
pa3MepoB yrioB HO Tabnuie. JIOMycKH Ha YrioBbIE pa3Mephbl B YIJIOBBIX U JMHEWHBIX BEIMYMHAX.
Cxema pacrosoKeHusl TOMyCcKaeMbIX OTKJIOHeHu. [loss momyckoB Ha pa3Mepbl yriioB. OTKIOHEHUS
pa3MepoB yIJoB.

Tema 1.4.4. MaTepuajioBeJieHUE
OOmmue CBeIcHHS O MaTepUaliax M MX CBoicTBax. OpraHMYecKUe U HEOPraHUYSCKUE MaTepUalIbL.

®du3nyeckue CBOKWCTBA MAaTEPHANIOB: IUNIOTHOCTh, MOPUCTOCTh, TUTPOCKOMUYHOCTh, BOJIONOTJIONICHHUE,
BOJIOTIPOHUIIAEMOCTh, TEIIOPOBOJHOCTh, OTHECTOMKOCTb, MOPO30CTOMKOCTh M Ap. MexaHudeckue
CBOMCTBAa MaTEpHAJIOB: MIPOYHOCTh U MPEJea MPOYHOCTH, TEKYYEeCTh, IPEAEN TeKy4eCTH, YIPYrocTh,
BBIHOCJIUBOCTb, XPYHKOCTh, IJIACTUYHOCTh, U3HOCOCTOMKOCTh M Jp. UepHble W IBETHHIE METAJUIBL.
[lonsitue o craBax. Mertaiel U ux npumeHeHue. OCHOBHBIE CBOMCTBA MeETAUIOB. Dusznueckue
CBOMCTBA METAJUIOB: INIOTHOCTb, TEIJIONMPOBOAHOCTD, JIEKTPOIPOBOJAHOCTD, TEIUIOBOE PACIINPEHUE U
np. XumHuueckue cBoiicTBa MeTauioB. CHOCOOHOCTh METaUIOB IOABEPraThbCsl XUMHUYECKHUM
BO3JICUCTBUAM. Pa3beaeMoCTp  METalIOB  KUCIOTaMH W Lieso4amMu.  AHTUKOPpPO3UiHAas
XapaKTepUCTHKA PA3UYHBIX MeETAIOB. MeXaHW4YecKue CBOMCTBA METAUIOB M CIOCOOBI UX
OTpENENICHUsl: TPEAeNibl TMPOYHOCTH M TEKYyYeCTH, YIPYTrOCTh, BBIHOCIUBOCTh, XPYIKOCTD,
MJIACTUYHOCTb, OTHOCHUTEIIBHOE YJIMHEHHWE, YyJapHas BSI3KOCThb. YCTalocTh MeramuioB. Cranb,
KIaccupuKanus craned. XapaKkTepHCTHKa CTalei, NPUMEHSIEMBIX Ui HW3TOTOBJICHHS JeTajeh
HEPTENPOMBICIOBOTO 00opynoBanus. HasHaueHHe W CYIIHOCTH TEPMHUYECKOH 00pabOTKH cTaiu.
YyryH, uznenus u3 4yryHa. Buasl uyryHoB. OCHOBHbBIE CBEACHHS O IIBETHBIX METAJIAX, CIJIABaX U UX
cBoiicTBax. [IpuMeHeHHME LBETHBIX METAJIOB B OTpacid. Hemeraminueckue MaTepHalbl.
PesunoTexHUUYecKne MaTepualbl, UX CBOMCTBA M 001acTh mpuMeHeHus. [Ipokianounsie, HaOMBOYHBIE
U YIUIOTHUTEJbHBIE MaTepPUAIIbl, UX CBOWCTBA U 00JIaCTh MPUMEHEHHUS. MaTepualibl, IpUMeHsIeMbIe 115
HAaOMBKHU CaJbHUKOB. BBIOOp MX B 3aBUCUMOCTH OT CpE/bl, JIaBJICHUS W TEMIEPATyphbl. XpaHEHHUE
PE3UHOTEXHUYECKUX, YIJIOTHUTEIBHBIX W MPOKIAJOYHBIX MarepuanoB. OPUKIMOHHBIE MaTEpUAIbI.
Temton3onsuuoHHble MaTepuanbl. OOTHpPOUYHBIC W aOpa3WBHBIC MaTepUaibl. 3alUTHBIC MATEPHAIIBI
(;takm, kpacku, Outym). KucioTs! u mienoyu, ux cBONCTBa, 00J1aCTh MPUMEHEHUS U MPaBHIIa OOPAIICHHS
¢ HUMU. Buipl TOmMBa, cMa3ok U oxjiaxaeHus. ['oproue cMa30uHble 1 AHTUKOPPO3HUITHBIE MaTEpUAIbI.
[TpaBuna xpaneHus *uakoro Torumpa. CMa3zouHbsle Macia. Buasl Macen, mpuMeHsieMble s paboThl U
CMa3K# 000pYIOBaHUS U MEXaHU3MOB.

Tema 1.4.5. UndopmaniuoHHbIe TEXHOJOTUH B IPO¢ecCHOHATBHOI 1esITeIbHOCTH

WNudopmaniionHsle cucTteMbl M NPUMEHEHUE KOMIBIOTEPHOM TEXHMKH B NPOQEeCcCHOHaTbHON
nesTeNlbHOCTH. TexHuueckue cpeacTBa MHGOPMALMOHHBIX TexHosorui. [IporpaMMHoe oOecnieueHue
MH(pOPMaLMOHHBIX TexHoJoruid. O6paboTka TekcToBOM MH(popManuu. IIporeccopsl 37IEKTPOHHBIX
Tabmui. TeXHOJIIOTMU HUCIOJIb30BaHUS CHCTEM yIpaBieHUs 0a3amM JaHHbIX. KOMIbIOTEpHBIE CETH.
OcHOBBI HH(OPMALIMOHHOM U KOMITBIOTEPHOI 0€301MacHOCTH.

Tema 1.4.6. Be30macHOCTD KU3HEACATEILHOCTH
[IpaBoBbIE, HOPMATHBHO-TEXHUYECKHE W OpPraHU3AIMOHHBIE MEPONPUATHS  OOeCredeHUs

0€30MacHOCTH >KU3HEAEATeNbHOCTH. OpraHn3alliOHHO-TIPABOBBIE OCHOBBI TPYIOBBIX OTHOIICHHUH B
Poccuiickoit ®enepauuu. IlpombliieHHas 0e30MaCHOCTh OMACHBIX MPOM3BOJCTBEHHBIX OOBEKTOB.
Okonoruyeckass 0€30MacCHOCTh MPOM3BOJCTBEHHBIX 00BEKTOB. TpeOoBaHMs K 3JIeKTp00E30MacHOCTH
JUis paOOTHUKOB B TPOU3BOJCTBEHHOW JIEATENBHOCTH. 3aKOHOAATENbHbIE OCHOBBI MOXKapHOM
0e301macHOCTH. 3alMTa B Upe3BbIYalHBIX cUTyalusX. [Ipon3BoicTBEHHAs cCaHUTApUs U TUTHEHA TPYAA.
Mennko-01oa0ruueckie OCHOBbI O€30IaCHOCTH KHU3HEIEATEIbHOCTH.



Tema 1.4.7. OcHOBBI cJIeCAPHOTO /1ejia
Pa3smerka miockocTHas w ee HasHaueHue. MHCTpymMeHTHI W mpucnocoOsnenus. OmnpeaeneHue

MIPUTOJTHOCTH 3aroTOBOK. Pa3MeTka mo deprexkam u 1mabioHam (oOpasziam). Pazmerka oT KpoMOK
3aroTOBOK M LIEHTPOBBIX JNUHHNA. bpak mpu pasmerke u cnocoObl ero mpenynpexaeHus. Pa3smerka
NPOCTPAHCTBEHHAs] U €€ Ha3HadeHHe. MHCTPYMEHTHI W MPUCIOCOONICHHUs. 3anpaBKka MWHCTPYMEHTOB.
[IpaBka u rubka meramuia. MHCTpyMeHTHI U nipucniocobnenus. [IpaBuna u crnocoObl MpaBKU U THOKU
JUCTOBOTO, mNpoduiabHOro Meraiwia U TpyO. [IpaBUiIbHO-TMOOYHBIE MpecChl, MX YCTPOMCTBO W
npuMeHeHue. ['nbka MeTasuia B ropssiueM COCTOSHUY MO Pa3jInYHbIMU yIJIaMu U paguycamu. [ledexTs
OpyU IpaBKe U THOKe MeTaula M crnocoObl uX ycrpaHeHus. PyOka Meraula M ee Ha3HAa4YeHHE.
WHcTpyMeHTH! M npucniocoOs1eHus. 3aToUKa MHCTPYMEHTOB B 3aBUCUMOCTH OT TBEPAOCTH 00padaThl-
BaeMOro Meramia. 3yOuia, KpeWlMeicenn M ciecapHble MOJIOTKH, MX pa3Mmephl. llpuemsl pyOku.
BripyOanue B MeTajuie mpsiMoro U paguyCcHOTo 1Ma30B ¢ MIPUMEHEHUEM PYYHBIX U MEXaHHU3UPOBAHHBIX
MHCTPYMEHTOB, BBIpYOaHHE 3aTOTOBOK M3 JIMCTOBOM CTaJIM M CPyOaHNE HEPOBHOCTEH Ha MOBEPXHOCTSIX
YEpPHOBBIX 3aroToBOK. JledexTsl mpu pyOke M Mephl HX MpenynpexacHus. Peska meramna, ee
Ha3HaueHHWEe M TpuMeHeHue. MHCTpYMEHTBI W MpHCIOCOONeHHs. PhlyaxKHble, IHUCKOBBIEC,
ITHEBMAaTUYECKUE, JJICKTPUYECKUE HOKHHUIBI M MX UCHOJIb30BaHue. [IpuMeHeHHe IUCKOBBIX U
JIEHTOUHBIX HWI JUIsl pe3ku Merauia. Peska Tpy0 m Meranna abpa3uBHbIMU Kpyramu. IlpaBunia
NOJb30BaHUS MHCTPYMEHTAaMU M MEXaHM3MaMM Ipu pe3ke. Bo3MoxHbII Opak M Mepsl ero
npenynpexaeHus. OnuiavBaHue MeTaula U ero npuMeHeHue. MHCTpyMEHThl W HPUCIIOCOOJICHMS.
[Tpriembl onuiIMBaHUA IIUPOKHUX M Y3KUX NPSAMOJIMHEHHBIX W MapauieibHbIX IIockocted. Ilopsmok
paboT NMpU ONWIMBAHUK CONPSDKEHHBIX MOJ] pa3jIMYHbIMU yrilaMu noBepxHocteil. [IpoBepka xauectBa
onuiuBaHus. MexaHuueckoe onwinBaHue. PacnuinBaHue NPSIMOJIMHEMHBIX OTBEPCTHM, (PaCOHHBIX
IpOMM M OTBEPCTUH C MOJEHKOH MO IIabioHaM M BKJIaJblIaM. bpak mpu OonuiMBaHUM U MEpbI
npenynpexaenus. CepiieHue oTBepcTuid. IHCTpyMeHThI U npucnocodenus. Pydnoe n Mmexanudeckoe
cBepieHue. CBepila W MX KOHCTPYKUMH. YTJIbI 3aTOYKHM B 3aBHCHUMOCTU OT 00pabaThIBa€MOro
MaTepuana. YCTPOMCTBO M HAacTPOHMKAa CBEPJIWJIbHBIX CTAHKOB. YCTAHOBKA U  KpEIUJICHHE
IIPOCBEPJINBAEMOro MeTaiia. CBEpaMIbHBIA NATPOH M €ro yCTpoicTBO. IlepexonHble BTYNKM M MX
Ha3zHaueHue. Buibop pexxuMoB cBepieHus 1o Tabnuue. CBepiieHHME OTBEPCTHH MO pa3MeTke, I0
KOHAYKTOpPY, TOJ pa3BepTbiBaHue. OXJakJeHWEe HHCTPYMEHTOB. CBepiieHHE TIyXUX OTBEpPCTHIl.
PyuHsle, anexkTpudeckne M IHEBMAaTHYECKUe Apenu. VX yCTpOoHCTBO M IpaBuia MOJb30BaHUS UMHU.
3eHKepoBaHUE OTBEPCTHH M ero HasHaueHue. MHcTpymeHThl M mpucnocobnienus. KoHcrpykuus
3€HKEPOB. 3€HKEPOBAaHUE OTBEPCTHIl MOJI TOJOBKM BHHTOB M 3aKJENOK C MOMOIIbIO CBEPIMIBLHOTO
CTaHKa. 3€HKOBKHM, MX OTJIMYME OT 3E€HKEpOB. 3E€HKOBAHHWE OTBEPCTUH U €ro IpPUMEHEHHE.
Pa3BepThiBaHMe OTBEepCTU M ero Ha3HaueHHe. MIHCTpyMeHThl u mpucnocoOnenus. KoHcTpykuuu u
noa60p pa3BepTok. BeiOop pezanus. [Ipunyck Merania Ha pa3BepTbiBaHHe. Pa3BepThiBaHNE CKBO3UM U
NIYXUX HWIMHAPUYECKUX OTBEPCTUM BPYYHYIO M Ha cTaHke. [Iporecc pa3BepTblBaHHS KOHUYECKHX
OTBEpCTUH U ero ocoO0eHHOCTU. BO3MOXHBIN Opak Mpu CBEpJIECHUU, 36€HKOBAaHUHU M Pa3BEPThIBAHUU U
MepbI ero npeaynpexaeHus. Pe3p0a u ee Ha3HaueHue. IHCTpyMEHThI M IPUCTIOCOOIEHHS. DIEMEHTHI,
npoduan U cUCTEMbI Pe3bObl. YCTPOHCTBO METUYMKOB M IUIamiek. BbIOOp nuamerpa cTep)kKHsS IOJ
OTpeIeJICHHBIN pa3zMep Hapy HOU pe3bObl. [logdop nuamerpa cBepia isi CBEpIEHUs OTBEPCTHM MO
3aJlaHHBIA pa3Mep BHYTpeHHeH pe3bObl. OCOOCHHOCTHM Hape3aHwsl pe3bObl B CKBO3HBIX M TIYXHUX
otBepctusix. [IpoBepka pe3rObl kanuOpamu. Vicronb3oBaHue CTAaHKOB JUTs Hape3aHus pe3bObl. bpak npu
Hape3aHUM pe3bObl, MEpHI M0 ero MpeaylnpekACHUI0 U CcrocoObl ycTpaHeHus. Kienka meramna, ee
npUMeHeHHe M Ha3zHaueHue. MHcTpyMeHThl U mpucnocobsieHus. OcoOEHHOCTH KJIETKH JHCTOBOTO
MeTajljja BCTBIK M BHaxJiecTKy. Kiemnka meTanna B XOJOJHOM M TOpSiYEM COCTOSIHUM. PyuHas u
MexaHu3UpoBaHHas kienka [IpoBepka kauecTBa 3aKjI€NOYHBIX IBOB. BO3MOXKHBIN Opak Mpu KIenke u
MepBI 10 ero npeaynpexaeHuto. llaiika, ee Ha3HaueHWe U TpuMeHeHne. Marepuanbsl 1 HHCTPYMEHTHI
JUTSI BBITIOJIHEHUS TTAsUTbHBIX padoT.

10



1.5. CnennajdbHas TEXHOJIOTHA

Tema 1.5.1. OcHoBbI Hed)TErazoBoro jaesna
Crpoenune 3eMHO Kopbl. OOmIME CBEeACHUS 0 TOPHBIX NopoAax. [IpupoaHbie Kou1eKTopsl HehTH U

ra3a. [lopucTtocTs ¥ MPOHUIIAEMOCTh TOPHBIX MOpoA. [ToHsATHE 0 MEXaHMYECKUX CBOMCTBAX TOPHBIX
nopoa. OCHOBHBIE CTPYKTYpHbIE (DOPMBI CKIIaZOK HeDTAHBIX MecTopoxkaeHuil. Kparkue cBeaenus o
dbusznyecKkux CBOWCTBaX HE(TH M raza B IUIACTOBBIX YCiIOBUsAX. [loHATHE O pexuMe 3KCIUTyaTaluu
HEe(TAHOM 3aJIeKM MM O COBPEMEHHBIX CHCTeMaX pa3padoTKu MecTtopoxaeHuil. Pacrpenenenue
IUIACTOBOTO JABJICHUS HA CTPYKTYpe HE(PTAHBIX MECTOPOXKACHMM, HE OXBAYEHHBIX pa3zpabOTKOM.
Pacnipenenenune miacToBoro JaBi€HMs Ha CTPYKType OJKcIulyatupyemoro miacta. Ilonstue o
B3aUMOJICHCTBUN CKBaXMH. bypenue ckBakuH. OO11e CBEIeHUS 0 TEXHOJIOTUYECKHX IMpoLeccax 0y-
penusi. Bekpoitue HeTSHBIX TUTacTOB. McibITaHUE KOJOHHBI HA TEPMETHYHOCTh. MeToanka paboT 1o
UCTIBITAHUIO KOJIOHHBI Ha repMeTudHocTh. O0opynoBanue 3a00s1 ckBaxxuH. KoHCTpyKumu (HuibTpoB.
[lepdopanus cxkBaxud. IlyneBble u cHapsaHble nepdopartopsl. becmyneBble KyMyNISTHUBHbBIC
nepdoparopsl. ToprnenupoBanue ckBaxuH. llOpsSAOK MOATOTOBKM CKBaXUH K mepdopanuu u
ToprieaupoBanuto. [lonsarue o ruaponeckocTpyiHoil nepdopanuu. O6opyaoBaHue yCThsl POHTAHHBIX
SKCITYTAIIMOHHBIX U Pa3BEIOYHBIX CKBaXHH. OO0I1Iee MOHATHE O BBI30BE MPUTOKA KUAKOCTH U3 IJIacTa
U OCHOBaHUE CKBaXKWH. BbI30B mputoka nopurHeBanueM. OCBOEHUE CKBaYKUH MPU MOMOIIU CKATOTO
Bo3ayxa M ra3a. OCBOEHHE CKBa)XMH METOJOM OJHOBPEMEHHOIO HarpeBaHMsi HEPTH M Tasa.
Bo30yxnenue ckBaxun TapranueM. [loHATHE O MTOBEPXHOCTHO-aKTUBHBIX BEIIECTBAX U UX IPUMEHEHUE
MIPU OCBOCHUH CKBAXKHUH.

Tema 1.5.2. OcHOBBI TEXHOJIOTHMH 100bIYM He(TH U ra3a

TexHonOrHYeCKe pEKUMBI SKCILTyaTalluy He(TETa30BbIX M Ta30KOHICHCATHBIX CKBaXKUH. | eosoro-
IIPOMBICIIOBBIE (DaKTOPhI M TEXHHKO-TEXHOJOTHMYECKHE YCIIOBHUSI HKCIUTyaTalliH, OrpaHHYUBAIOIINE
neOuT cKBaKMH. BBIOOp ONTHUMAaIBHBIX TEXHOJOTHUECKUX PEKUMOB IKCILTyaTalluy CKBaXUH. CriocoOBI
OKCIUTyaTaIl¥ Ta30BbIX M Ta30KOHJACHCATHBIX CKBaXWH. Ha3HaueHne HaCOCHO-KOMITPECCOPHBIX TPYO.
OKcIlyaTalldss CKB@KMH B OCIIOKHEHHBIX YCIOBHMSIX - paspylleHue Npu3a0OWHONW  30HBI,
ruipatoodpazoBaHue, OOBOJHEHHME, HAJMYME B Tra3e arpecCUBHBIX KOMIIOHEHTOB. IlonzemMHoe u
Ha3zeMHoe 00opynoBaHHe ckBaxuH. OOopynoBaHue 32005 U CTBOJNA CKBaXHH. DOHTaHHAs apMmarypa,
00Bsi3Ka ycTbs CKBaXHH. [loHsATHE 00 OTHOBpEMEHHO-pa3AeIbHOM IKCIITyaTallui HECKOIBKHX IJIACTOB
oHOI ckBaxkuHOM. OOOpynoOBaHUE, TPUMEHSIEMOE Uil CKBAXXHMH, 3KCIUTyaTHPYIOIIMX J1Ba U Ooisee
IPOJYKTHBHBIX TOPH30HTOB. DOHTaHHAS HKCIUTyaTaus. Y cioBusl (OHTAaHUPOBaHUS CKBaXHH. O00py-
noBaHue (DOHTAHHBIX CKBaXMH. HazHaueHMe HACOCHO-KOMIIPECCOPHBIX TpyO. DoHTaHHAs apMaTypa.
O06Bs3Kka GOHTAHHBIX CKBaKUH. MeTo/ bl peryiupoBanus padoT GoHTaHHBIX ckBaxHH. LLITynepsl u ux
Ha3zHaueHue. Habmonenue 3a paboToii 1 Henousaaku mpu padote poHTaHHBIX CKkBakMH. KomnpeccopHas
AKCIUTyaTanus. XapakTepUCTHKAa KOMIIPECCOPHOM JKCIUTyaTalluu CKBaxHH. [loHATHE O mpuHLHMIE
paboThl ra3oBoro (BO3AyLIHOTO) NHoabeMHUKA. OOOpynOBaHHE YCThSi KOMIIPECCOPHBIX CKBaXKHH.
Cucrtema mojiauu cxaroro rasza (Boszayxa) Kk ckBaxkuHaMm. [IpoayBka ckBakuH. [IoHsATHE O ITyCKOBOM
nasieHuu. [lonstue o0 ynenbHOM pacxone Bo3dyxa. BiusHue Ha pabouee JaBieHHE M pacxoj rasa
(Bo3/1yXxa) B 3aBUCUMOCTHU OT MOTPYKEHUSI JIUPTOBBIX TPYO MO/ YPOBEHb BBICOTHI O IbEMA KHUIKOCTH.
3aBUCUMOCTh J1e0MTa CKBaXKMH OT pacxoja rasa (Bosmayxa). [IpoMbIciioBble KOMIIPECCOPHBIE CTAHITHH.
["a3opacnpenenurenbHble Oatapen u  Oyaku. be3komipeccopHas ra3iau@THas OSKCILTyaTalus.
['myOmHHOHACOCHAsT JKCIUTyaTanus. [IpuHIMITMANBHAS CXeMa INTAaHTOBOW HACOCHOW YCTAaHOBKH M
paboThl TIyOMHHOTO Hacoca. [IpumeHseMoe Ha3eMHOE U MOJI3eMHOE 000pyioBaHHEe. XapaKTepHCTUKA
npuMeHsieMoro ob6opynosanusi. HacocHo-kommpeccopHsle TpyObsl. HacocHble mranru. Ilonstue o
paboTe HAcCOCHBIX INTAHI, HArpy3ku Ha HHUX. DakTopbl, BIUAIOUIME HAa IPOU3BOAUTEIBHOCTD
riyOuHHOro Hacoca. lloHsTHe o0 moOa0Ope HAa3eMHOr0 M TMOA3EMHOTO OOOpYJIOBaHUS IS

FJ'IY6I/IHHOHaCOCHI)IX CKBa’>XHH. HepnoanHaﬂ OKCILTyaTauus FJ'IY6I/IHHOHaCOCHI)IX CKBaXHH.
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DKCIuTyaTanus CKBAKHUH AIEKTPOIIOIPYKHBIMU HacoCaMmHu. CxemMa ® TPHHIUI PaOOTHI
AIIEKTPOTIOTPYKHON yCTaHOBKH. XapaKTEepHCTUKA MpUMEHseMOoro obOopynoBanus. OOBsI3Ka yCThA
CKBOXHH, 0OOPYIOBAaHHBIX JJICKTPOIOTPY)KHBIMH Hacocamu. [IoHSATHE O COBMECTHO-pa3ielbHON
AKCIUTyaTaIliH JIBYX WJIH O0JIee TIacTOB B OAHOM CKBOKUHE TP (POHTAHHO-KOMIIPECCOPHOU M HACOCHOU
no6brun HeTu. OOOpyaOBaHWE, TMPUMEHSEMOE I CKBAXKHH, JKCIUTyaTHPYIONIMX JBa W Oojee
MPOJYKTUBHBIX Tropu30HTA. [loHsATHE 00 SKCIUTyaTallMM CKBAXKHWH THUIPOIOPIIHEBBIMH HACOCAMH.
YCTpolcTBO M MPUHUKMIT AEHCTBUS THIPONOPIIHEBBIX HACOCOB. IIoOHATHE TOA3EMHOM U KallUTAIIbBHOM
pEMOHTE ckBakMH. OCHOBHBIE BUJbl IOJ3EMHOI0 UM KAlUTAIBHOTO PEMOHTA CKBaXHUH.
XapakTepuctuka 000pYIOBaHHS, MPUMEHSIEMOTrO MPH BBIMOJHEHUU Pa0dOT MO TMOA3EMHOMY u
KalUTAJIbHOMY  PEMOHTY  CKBa)HH. Harnerarenpuple CKBa)XKMHBI. VICTOUHMKHW 3aBOJHCHUS W
TpeOOBaHMs, MPEIBSABIIEMbIC K 3aKa4UBaeMOM BOJIE.

Tema 1.5.3. TexHoJ0rusi XMMHYECKOIl H TEPMOXHMHUYECKOH 00PAOOTKH CKBAKHH
Ha3nauenune XxuMuveckux 00OpaOOTOK MPU3a0OHHON 30HBI CKBaXHHBI. [IOHSATHE O MeXaHWU3Me

JEMCTBUS XUMHUECKUX PEareHTOB Ha KOJUIEKTOPBI MPOJYKTHBHBIX TOpU30HTOB. OCHOBHBIE pEaKIMH
B3aUMOJICHCTBUSA XUMUYECKUX PeareHToB ¢ nopoaoi. KpaTkas uctopust mpoMBbIIUIEHHOIO BHEAPEHUS
XUMHUYECKHX 00paboTOK CKBaXXHH. IIOHATHE O CONCOTIOKEHUAX B CKBAKMHAX U BOSHUKAIOILUE B CBSA3H
C ATUM OcJ0XKHeHHUsl. OCHOBHbIE CBOWMCTBA U MOHATHS O PEareHTax, NPUMEHSIEMbIX JJI XUMHUYECKUX
00paboTok ckBaxkuH. OOIIee MOHATHE O COJSHONH M yKCYCHOH Kuciote. [Topspok mpUroroBiieHUs
paboyero pacTBopa COJSHOW KHUCIOTHI 3alaHHOM KoHUeHTpauuu. Ilopspok pasBeneHHs MCXOJIHOM
TOBapHOM KHUCIJIOTHI. TemmneparypHas MolpaBKa K INIOTHOCTH KHUCIOTHL. Tapa U TpaHCHIOPTUPOBaHUE
COJSIHOM  KHCHoThl. @DTopucTOoBONOpOAHAs  (IUIABUKOBAas) TeXHUYecKas Kuciora. Tapa wu
TpaHCHOPTUpOBKa. Jlpyrue BHIBI KHCIOT WJIH OTXOJHBIX MPOAYKTOB pPa3IMYHBIX XUMHYECKUX
npou3BoACTB. [lOBEpXHOCTHO-aKTHBHBIE BEIIECTBA, MX CBOHCTBA M Ha3HaueHHe. IloBEpXHOCTHO-
aKTUBHbIC BEIIECTBA, IPUMEHSIEMble IS XMMHUYECKMX 00paO0TOK He(TSIHBIX CKBaXHH. CHUXKEHUE
MOBEPXHOCTHOTO HATSDKEHUS Ha TpaHuIle "oTpaboTaHHAs KHCIOTa - HeTh 0OpabaTsiBaeMoro ruacra'.
[TonsiTE O KOHUEHTpALUAX, PEKOMEHIYEMbIX B KadecTBe J00AaBOK K KHUCJIOTE JUIsl TOBBIIICHUS
s hekTHBHOCTH 00pab0OTOK HEPTIHBIX CKBAXHH. [I0BEpXHOCTHO-aKTUBHBIC BENIECTBA JIJISi KUCIOTHBIX
00paboOTOK HarHeTaTeNbHbIX CKBaXUH. CTaOMIM3aTOP M 3aMEJIUTENb CKOPOCTU PEAKIUN KUCIIOTHI C
nopojoi. CtaOunn3anus KUCIOTHBIX PAcTBOPOB. 3aMe/JIeHUe B3aMMOAECHCTBUS pacTBOPa KHUCIOTHI C
nopojoi. baza ans XMMHMUYECKMX peareHTOB, NMPUMEHSEMBIX MpPHU KUCIOTHOM 00pabOTKE CKBa)KUH.
[TonsiTHE O CTOMKOCTH pe3uH U H00HUTOB K JEHCTBUIO arpeCCUBHBIX CpeJl MPH pa3HBIX TeMIIEpaTypax.
[ToHsATHE O TEPMOXMMHYECKHUX M TEPMOKHMCIOTHBIX 00paboTKax CkBaXWH. Ha3zHaueHue M ycioBuUs
npuMeHeHHusd. PU3NKO-XMMHUYECKHE OCHOBBI TEPMOXMUMHUYECKONH OOpabOTKU. YCIOBUS peakluu
KHUCJIOTHI C MarHueM. Peakiius MeTaJsIm4eckoro U XJIOpuCcToro Maruusi. IHFrMOUTOpPBI COJIEOTIOKEHH.
Nx cpoiictBa. [lonarue o Oaktepunmaax, ux HazHaueHue. DopManuH, KUJIKUA XJIOp, UX CBOMCTBA.
Bunpl xumuueckux o0paboTOK,UX ONpeneieHne U YCIoBUs TpuMeHeHus. KucinoTHble BaHHBI, LIETIEBOE
ux Ha3HayeHue. IIpocTtble kucnoTHele 00paboTku. KucinorHele 00paOOTKM TOJ AaBJICHUEM.
TepMoxuMHUYECKHE M TEPMOKHUCIOTHBIE 00paboTkU. BnusHME NaBieHUs Ha XOJ peakUuH COJISHON
KACIOTBl ¢ MarHueM. KucnorHele o0paOoTKM dYepe3 THUIAPOMOHUTOpHblE Hacaaku. IloHatume o
BTOPUYHBIX M MOOOYHBIX TMpolleccax M MPEBPAIICHUSAX NPU KHUCIOTHBIX O00pabOTKaX CKBa)KHH.
[TapameTppl TEXHOJIOTMH M TEXHHMKAa NpPOBENEHHUs pPadOT MO XMMHUYECKOH 00paboTKe CKBaXKMH.
OO6paboTka 3a00s1 CKBaXXMH HE(PTEKUCIOTHBIMH ASMYJbCUSIMU. CepuiiHble KHCIOTHBIE OOpaOOTKH.
Cepuitnple 00paOOTKH KUCIOTHBIMM BaHHamH. CepHilHblE TEPMOXMMHMYECKHE U TEPMOKHUCIOTHBIE
00pabotku. CepuifHbIe KHCIOTHBIE OOpaOOTKM TPOCThie W ToA AaBieHHeM. CTylmeHdYaTble WU
MOMHTEPBaIbHbIE 00paboTKN ckBaxuH. KucinoTHas oOpaboTka ¢ MpeaBapUTEIbHBIM BEPTHUKAIbHBIM
nojape3oM IMiacta. MeToa JOKaldbHOH KHCIOTHOH 0OpaboTKM He(QTAHBIX CKBaXHH. KucimotHas
0o0paboTka npu3aboitHOI 30HBI IUIacTa ¢ MpUMEHEHHeM BHOparuu. MHOTOKpaTHas TMIPOKUCIOTHAsS
00paboTKa KOMIIPECCOPHBIX CKBAaXXMH. MeTO/l MTHOBEHHOT'O CHUKEHUS J1aBJIeHHs Ha 3200 CKBa)KUHBI.
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MexaHuKO-XMMHUYECKOe BO3JeicTBUE Ha NMpU3aboiHyr0 30HY CkBaxuHbl. KuciotHas oOpaboTka c
npeBapuTeIbHBIM BBOJIOM YIJI€BOJOPOIHBIX pacTBopHUTeel. M30uparenbHas kucnoTHas oOpadoTka.
MHorokpatHass HempepblBHas H30HpaTenbHas KHUCIOTHas o00paboTka. VMmynbcHBIE METO[bI
KHCIIOTHBIX M  TEPMOKHUCIOTHBIX  0o0paboTok. TepmokuciotrHas o0pabOTKa CKBaXHWH C
Ipe/BapUTENbHBIM BBOJIOM B IUIACT MAarHUeBOM CTPYKKM M rpanyin. OOpaboTka KOMIPECCOPHBIX
CKBOKUH  BO3AYIIHO-KHUCIOTHBIMH AOMYJIbCUSMU. MHOTOATaXHBIM  T'HIPOKUCIOTHBIA  pa3phbiB.
OnHOKpATHBINA THAPOKUCIOTHBIN pa3phiB 0€3 3aKperuicHus TpellruH neckoMm. O0paboTka 320605 CKBaXKHH
MOBEPXHOCTHO-aKTUBHBIMU BemiecTBaMu. (OOpaboTka CckBaXkuH meHamMu. OOpaboTka CKBaKUH
UHTUOUTOpAaMHU  COJEOTIOXKeHWH. HempepbiBHas momada HMHTHOMTOPOB — COJICOTIIONKEHUH U
nepuoguyeckas o00paboTka CKBaXWMH OakTepuuMIaMH, CcHnocoObl mnpuMmeHeHus. llonsatue o
nenpeccaTopax ¥ ux HazHaueHue. [maHupoBaHue napaMeTpoB TEXHOJOTHUU U MPOU3BOJICTBA PabOT 1O
XUMHUYECKOH 00padoTke ckBakuH. [lapameTpbl TEXHOJIOTMH NPOBEICHHS KHCIOTHBIX 0OpabOTOK.
O06beM mpUMeHsIeMOro KuciaoTHoro pactBopa. Konuenrtpauus pactsopa. CoctaB pabouyero pactopa.
[IponaBouHast KHUAKOCTh. YCIIOBUS M TE€XHHMKA 3aKayKHd KHCIOTHOI'O pacTBopa B CKBaXKMHY. Bpems
BBIJICPKMBAHUA Ha pearupoBanue. [lapaMeTpsl TEXHOIOTHH IPOBEIEHUS MIPOCTHIX KHUCIOTHBIX 00pabo-
ToK. O0BbEM IPUMEHSIEMOT0 pacTBOpa i 00padOTKH TPEIMHOBATHIX KAPOOHATHBIX MOPOJ, MOPUCTHIX
KapOOHATHBIX MOPOJI, MIECYaHNKA. XaPAKTEPUCTHKA paboUyero KMCIOTHOTO pacTBopa. CoctaB pabodmx
KHCJIOTHBIX pacTBOPOB. [IpoekTupoBanme o0beMa MpoAaBOYHOM KUAKOCTH. Pe)KUM 3aKauyKy KHCIOTHI B
wiact. [lapamMeTpsl TEXHOJIOTHM MpoBeneHUs 00paboTok moja naBieHHeM. OOBEM MPHUMEHSIEMOTO
pacTBopa KHUCIOTBI U He(TEKHCIOTHON 3Mynbcuu. KoHueHTpamus pacTBOpoB KucioTbl. CocraB
KHCIIOTHOTO pacTBOpa. YCJIOBHs 3aKAaYKUd HE(PTEKUCIOTHBIX SMYIbCUH M KHCIOTHBIX PAacTBOPOB B
ckBakuHy. OrpenencHUe BPEMEHHU BBIICP)KMBAHUS PACTBOPOB B IMPU3a0OMHON 30HE CKBaXUH Ha
pearupoBaHue. TepMOKUCIOTHAS U TEpMOXHUMHUECKas o0pabOTKU CKBaKUH. PacueT pexxnma 3akauku
KHACJIOTHl HAa TEPMOXMMHYECKYIO0 4YacTh Mporecca. KoppeKTHpoBKa pacdyeTHOrO pPEeXHMa 3aKadKh
KHCJIOTHI C 3alMChI0 TeMIepaTypbl Ha 3aboe. [IpoexkTupoBanue nporecca o0paboOTku Mpr3abONHOMN
30HBI CKB&KMH TOBEPXHOCTHO-aKTUBHBIMH BelIecTBaMH. l[IpoekThpoBaHue mporecca 00padOTKH
CKBa)XHH reHamu. [IpoekTupoBanue mpouecca mo 00padoTKe CKBaXKWH HHTHOUTOPAMHU COJICOTIIOKEHUH.
[TonsiTre o mpotuecce 00pabOTKKM CKBaXXUH OakTepulingamu. Kpatkas uctopus BHeIpeHHs Mpoliiecca 1mo
XUMHUYECKON 00paboTKe CKBaKWH. Pa3HOBHIHOCTh XMMUYECKUX 00pabOTOK, MPUMEHSIEMBIX il 0Opa-
060TKH 3a00eB CKBaXkMH. IIpuMeHeHMe XMMHYECKMX OOpabOTOK C Y4EeTOM XapakTepa H3MEHEHMH,
HNPOMCXOJAIINX B IpU3a00oiiHON 30He ckBakuH. O1ieHka 3(h(peKTUBHOCTH XMMHUYECKHX 00pabOTOK MpU
Pa3TMYHBIX XUMHUKO-MUHEPAIIOTHIECKAX COCTaBaX MPOAYKTUBHBIX TOPU30HTOB. YUeT 3PPEeKTHBHOCTH
oT o00paboTok. KoMrulekc TUApOTMHAMHYECKHX HCCIIEOBAaHUN CKBXHH ISl OINPEICICHUS
3¢ (PEeKTUBHOCTHU MpoIecca Mo XUMHUIECKor 00paboTke ckBakuH. OtieHka dppekTuBHOCTH 00pabOTKH
CKBA)KUH MHTHOUTOPAMH COJIEOTIONKEHHH.

Tema 1.5.4 IIpouecc xumu4eckoilt 00padoTKH CKBAaKMH
O3HakOMJIEHHE C OCHOBHBIMHM JaHHBIMM O CKBaxkuHe. [loaroroBka pabouel IUIOMIAAKU IS

ycTaHOBKHM 00opynoBanus. O0Opyi0BaHUE YCThsl CKBaKHMHBI B 3aBUCUMOCTH OT METOAA XUMHUYECKOU
00paboTKK CKBaXHMHBI. [IpoBepka COCTOSHMS SKCIUTYyaTallMOHHOW KOJIOHHBI CKBaXHHBI. CrocoObl
MIPOBEPKU COCTOSHUSL IKCIUTYyaTal[MOHHOM KOJIOHHBI CKBa)XKMHBI (I1a0JIOHMPOBAaHUE, HCIBITAHHE Ha
repMeTHYHOCTb U J1p.). [IpoBepka cocTosiHUs 320051 ckBakUHBL. CIOCOOBI OYMCTKU 32005 CKBAYKUHBI
(cBabupoBaHUe, TapTaHUE >KETOHKOW, MPOMBIBKA W Jp.). MeToIbl HCCIEeNOBAaHUS CKBAKUHBI Ha
MPUEMHUCTOCTh. BEIOOp MecTa ycTaHOBKH makepa. [1oaroToBka 3KCIUTyaTallMOHHOW KOJOHHBI U MeCTa
nocaaku nakepa. Cryck nakepa ¢ skopeM Ha KOJIOHHE HaCOCHO-KOMITPECCOPHBIX TPYO 0e3 ImocaKu ero.
[TpoMbIBKa CKBakKMHBI crioco0amMu MpsiMoil M oOpaTHO# mpombIBKU. [locanka u ompeccoBka makepa.
[Topsimok cmycka B CKBaXHHY ruaponyibcatopa. CHoyck B CKBaKHHY peakTOpa-HaKOHEUHUKA IS
TEPMOKHCIOTHOW 00pabOTKM CKBaXWHBI. BpIOOp 00OpyIOBaHWs I TPOBENCHHS Iporecca o
XUMHYECKON 00pab0TKe CKBaKMHBI. PaccTaHOBKa arperaToB u Apyroro obopyaoBanus. CxeMa 00Bs3KH.
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TpeboBanus1, MperbsABIIEMbIe K BRIOpaHHOU cXxeMe 00BA3KH 000pYy0BaHUS: BO3ZMOKHOCTh OTKITIOUECHUS
arperara OT OCTaJbHBIX arperaTtoB, OBICTPOTO MePexo1a ¢ 3aKaYKy OJJHOHN KUJAKOCTH Ha 3aKaYKy APYTOH,
MPABWJIBHOTO pPa3MEILEHUsI arperaroB M JAPYyroro oOOpyIOBaHUS OTHOCHTENBHO YCThbSI CKBa)KUHBI,
3aME€pOB MTHOBEHHOIO M CYMMapHOIO pacxojia 3aKauMBaeMbIX XUAKOCTEH W JaBJICHUS 3aKauyKH,
MOHTX M JEMOHTaX OOBA3KUM. MOHTa)X HarHeTaTeNbHBIX JIMHUI BBICOKOTO JAaBlieHUs. MOHTax
BCACBHIBAIOIIMX W HAarHeTaTelbHBIX JIMHUHA HU3KOTO JaBJeHUs. YCTaHOBKAa KOHTPOJBHO-
WU3MEPUTENIbHBIX MPUOOpoB. OnpeccoBKa CHCTEMbI HAMOPHBIX TPyOompoBonoB. [loaroroBka padoueit
KUJKOCTH Ha 0a3e W MepeBO3Ka €€ K CKBAXKHWHE B CICIHMANBHBIX arperarax, mucrepHax. Ilopsmgok
JOCTaBKM XUMHUYECKMX pPEarcHTOB Ha CKBAXHHY M MPHUTOTOBIIEHHE KHUCIOTHOTO pPacTBOpa
HETNOCPE/ICTBEHHO Ha paboyel MIomaake y CKBaXKUHbI. [1ops0K MPUTOTOBICHHS KUCIIOTHOTO PacTBOpPa
HEOOXOIUMOM KOHIIEHTPAIlUd M OCYIIECTBICHUE KOHTPOJS 3a ero cocraBoM. llopsmok 3apsnku
peakTopa-HAKOHEYHUKAa MAarHUEBOM CTPY)KKOW HIJIM MarHueBbIMH Inapukamu u jap. OmnpezneneHue
HE0OX0aMMOro o0bemMa pabodei KUIKOCTH JIs POBEACHUS XUMHUIECKOW 00pab0TKH 320051 CKBOKHHBI.
PyxoBoacTBo pabotamu. O0beM MpUMEHSIEMOro pacTBOpa U MPOIaBOYHOM JKUKOCTH MIPHU MPOBEACHUN
mporecca Mo XUMUYECKo 00paboTke CKBaKWH. KOHTPONBHBIN 3aMep KOHIICHTPAIUH XUMHUYECKOTO
pacTBopa. 3akauka XUMHYECKOrO pacTBopa B CKBaxuHy. OmpeselieHne TEXHOJOTHH 3aKauyKd B
3aBUCHMOCTH OT XapaKTEPUCTUKH IUTacTa (JIaBJICHUE, MOIIHOCTH IUIACTa W Jp.). 3aMep NaBICHUS H
MIPUEMHUCTOCTH CKBAXHHBI. Pe:XUMBI 3akauku paboueli )KUIKOCTH B 3aBUCUMOCTH OT BUIa XUMUYIECKOU
00pabOTKM CKBaXWHBI (KHUCIOTHBIC BaHHBI, 0OpaOOTKAa CKBKWHBI IOJ JABJICHHEM, KHCIOTHAs
00paboTKa ¢ mpeBapUTeIbHBIM BBOJIOM YITIEBOJAOPOIHBIX PACTBOPUTENCH, H30UpaTebHas KUCIOTHAsS
00paboTKa, HMITYJIbCHBIE METOJABl  KHUCJIOTHBIX O00pabOTOK, TJIMHOKHCIOTHBIE 00pabOTKH,
TEPMOKHCIOTHBIE 00pa0OTKH U Ap.). YCIOBUSA U 00bEMBI 3aKaYK1 IPOAABOYHOM KUAKOCTU. BpeMs BbI-
JEp>KUBaHUSl XUMHUYECKUX PAaCTBOPOB B MPH3a00HHON 30HE CKBKHHBI M B IJIACTE HAa pearupoBaHMUE.
[Topsimok HaOMFOEHUS 3a TPOIECCOM I10 XHMHYECKOH 00paboTke CKBaXHH 10 KOHTPOJIBHO-
WU3MEPUTEIIbHBIM TipruOopamM. Bo3MOKHBIE HEMOJAAKU U UX YCTPAHCHHE MPHU MTPOBEICHUH TIpoIecca 1o
XUMHUYECKON 00pabOTKe CKBKMH. 3aKJIIOUUTENbHBIE paboThl. [IpoMbIiBKa 000py10BaHUS U TPYOOTIPO-
BOJIOB BOJIOH. ['epmern3anusi ycThbsi CKBaXHWHBI. [leMoHTax TpyOompoBogoB. CphlB U M3BICUYCHUE
nakepa ¢ sikopem. [lonbeM peakTopa-HaKOHEUHHMKA WM JAPYroro BHUJA CHEHHAIBLHOTO 000PYIOBaHMUS,
CIYIIEHHOTO B CKBAKUHY MPU XUMHUYECKOH 00paboTke ckBakMHbI. CIYCK HACOCHO-KOMIIPECCOPHBIX
TpyO B CKBaXXUHY W yJaJeHHE MPOIYKTOB peakuuu. TexHudeckas TOKyMEHTAlUs MPU MPOU3BOICTBE
paboT o XxuMu4eckoit 06paboTke ckBakuHbI. [1maH paboT Mo XxuMuueckoit 00paboTke CKBaXKMHBI. AKT
0 TPOHU3BOJCTBE pPAbOT MO XHMHUYECKOH 00paboTke CKBaXHHBI. JlmarpamMmbl pacxojoMepa |
peructpupyromniero MaHomerpa. CBeJeHHS O TNPUMEHSICMBIX  XHMHUYECKHUX peareHTax, padodei
JKUJKOCTH, UX 00beMax U Crioco0ax MPUTrOTOBJICHHS.

Tema 1.5.5 OOopyaoBanue, apmarypa, NPUCIOCO0JIEHUSI ¥ KOHTPOJbHO-U3MepHTeJbHbIe
npuodopsl

Kucnornsle arperatsl. Kunemaruueckast cxema, ycTpoiCTBO U KOMIUIEKTHOCTh arperatoB. O0mas
TEXHUYECKas XapaKTepUCTHUKa pabOThl JBUTaTeNs, HACOCOB, HaMOOJbIIAs IMPOU3BOAUTEIBHOCTD
HAcoCOB, JIOIyCTUMOE JaBJieHHE, HauOOJIbIIEe YHUCIO JABOWHBIX XOJOB IUTyHXEpa. 3aBUCHUMOCTb
MIPOM3BOJUTENILHOCTH Hacoca OT YMCla XOJOB M JuameTpa nopuHs (miyHxkepa). Ilytu m3menenus
MIPOU3BOIUTENILHOCTH HacOoCOB. [IoHsATHE 0 MOIITHOCTU U KO3 (PUIIHEHTE MOJIE3HOrO IeHCTBUS Hacoca.
Arperatbl 711 IpoBeieHUs pabOT MO XMMHYECKOM 00paboTke CKkBakMH. VX TexHuyeckas Xapakrte-
puctuka. OOopyloBaHUE Ui TPAHCIOPTUPOBKU KHUCIOThI. KHCIOTOBO3BI, HMX TEXHHYECKas
XapaKTepUCTHKA. BO3MOXHOCTb MNPUMEHEHUS JJs TPAHCHOPTUPOBKM XHUMUYECKUX pPacTBOPOB
aBTOLIMCTEPH, IPEAHA3HAYEHHBIX JUUIsl TEXHOJIOTMUECKUX )KUIKOCTEN. MIX TeXHMUecKas XapaKTepUCTUKA.
[lepenBrHBIE €MKOCTH I KHUCIOTHBIX pacTBOpoB. OCHOBHBIE NpaBWJIa M HHCTPYKLHH IO
IKCIUTyaTaIuu 000pyI0BaHUS, PUMEHSIEMOT0 TIPH XUMHIECKOW 00paboTke ckBakuH. OO0pyI0BaHUE,
IpUMEHseMoe IpH 00padOTKe CKBaXXMH a’pUPOBAHHON KHCIOTOM € J100aBKaMH MOBEPXHOCTHO-
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AKTUBHBIX BEIIECTB. AdpaTop, €ro yCTPOHCTBO, HA3HAYCHUE U IPUHIIMIT pabOThl. PeakTop-HaKOHEUHUK,
€ro Ha3HauY€HUE M YCTPOMCTBO. PeakTOp-HAKOHEUHUK MAJIi MarHUEBBIX CTPY)KEK M IOPAIOK €ro
3alloJIHEHUA. PeakTOp-HaKOHEYHMK I CTEP’KHEBOTO Mar"us. BCTaBHOW peakTOP-HAaKOHEYHMK IS
MarHueBbIX CTEpIKHEH, €ro yCTpOWCTBO. [ MapaBiaudecKkuil BUOpaTop, €ro Ha3HAYCHHE W TPUHITUI
JecTBus. Y CTpOHCTBO AJIsl OYMCTKU MTPU3a00MHOM 30HBI TyT€M MIHOBEHHOI'O CHUYKEHMS JaBJICHUS HA
3a00i. PeakTOpbl-HAKOHEUHHUKHU JJIs1 KUCIOTHOM M TEPMOKHCIOTHOM 0OpabOTKH CKBAXMH METOAOM
umnynbcupoBanus. [lakepsl, UX ycTpoiicTBO u HazHaueHue. [lakepsl ¢ omopoii Ha 3200 1 6€3 OIopEI.
['unpaBnnueckue nakepsl. SIkopy TuApaBIMYECKHE M IUIAIIEYHBbIE, UX Ha3HAYEHHE M YCTPOHCTBO.
OO0BsI3Kka yCThsl CKBa)KMHBI JUIS BBIIOJHEHUS pabOT MO XMMHUYECKOH 00paboTKe mpu3aboitHON 30HEI.
YHUBepcallbHas yCThEBasi TOJIOBKA JJISi KUCJIOTHOM U TEPMOKUCIOTHON 00pabOTKM CKBAaKUH METOJIOM
uMIynbcupoBaHus. TpyObl BBICOKOTO JaBJIEHUS C LIAPHUPHBIMU cowleHeHHsMH. ['mOkue nuiaHru.
[TpaBuia MOHTaXka yCThEBOW apMaTypbl U TPyOONPOBOJOB BBICOKOTO W HM3KOrO AaBieHHs. Turosble
CXeMbl OOBSI3KM HA3eMHOro OOOpYZOBaHHUS IpH IPOBEAECHHUU PabOT IO XUMHUYECKOH 00paboTke
CKBaXHH. THUIOBBIE CXeMbl OOBSA3KM HAa36MHOI0 OOOPYAOBaHMs MpPU IPOBEIEHUU TEPMOKHCIOTHON
00paboTku ckBakuH. Cxema pacroyioKeHUs: 000pyHoBaHHS U OOBS3KH YCThSl NMPH BUOPAIIMOHHOMN
o0paboTke ckBaxuH. [IpuOGops! 171 U3MEpeHus AaBieHuss. MaHOMETPBl TEXHUUECKUE H KOHTPOJIbHBIE,
UX YCTPOMCTBO W TpaBWiia dKcIuryaTanuu. Kiacc ToyHOCTH MaHOMETpoB. MaHOMETpBl 00pa3loBbIe
npyxuHHble. MaHoMmeTpsl Mexanuueckue camonumyime tuna MI' u MC. Camonuuryniuii MaHOMETp
tuna CLIA. MaHoBakyyMMeTpbl U BakyyMMeTpbl. ManoMmeTpsl riayouHHble. [Ipubops! 11s1 u3MepeHus
pacxoja >KuaKoctu u rasza. ludpdepennuansasiii npubop tuna I, ycTpolHCcTBO U NPUHLIUI JeHCTBUS
sToro npubopa. Pacxonomepsl. YCTpoiicTBO U NpUHIMI JecTBUS pacxogomepoB. Pacxonomep tuma
PI'P-2. Cxema yctaHoBkM pacxojomepoB. [IpuGopsl mis usmepenus temnepatypbl. Ilpubopsr s
OIpeieNIeHus] KOHLEHTpaluKu pabounx >xuakocteil. Apeomerp, no3umerp. Mx ycTpolcTBO U mpaBuiia
SKCIUTyaTaluu. Bucko3umeTpbl il U3MEpEeHUs BA3KOCTH pabOdMX >KHJIKOCTEH, UX YCTPOHCTBO U
IIPUHLUII JCHCTBUSA.

2. TMIPOTPAMMA NPOU3BOJCTBEHHOUN MPAKTUKH
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Tema 2.1. BBoaHoe 3angTHE
HNHcTpyKTax 1o 6€30MacHOCTH TPYyAa, IPOTUBOIIOKAPHOMY PEKUMY, TPOU3BOJICTBEHHON CAaHUTAPHH

IPOBOAUTCS B 00BEME MHCTPYKINH, YTBEPKICHHBIX TIaBHBIM MHKEHEPOM TSI TAaHHOTO pabodyero Mecra.
O3HakoMJIEHHE C TPOHM3BOJICTBOM, pabOYMM MECTOM, YCIOBHSIMH TpYZAa, TPeOOBaHHAMH O€30MAaCHOCTH
TpyAa, NPOMCAHUTAPUM M TMPABHJIAMH TIOXKapHOW 0€30MacHOCTH. Y4eOHO-BOCHHTATENIbHbIC 3a/1aull
MPOU3BOACTBEHHOTO OOYYEHHUSI TMPH TMOBBIIIEHHM KBanMpukanuu pabounx kaapos. CoaepikaHue Tpyaa
orneparopoB 1o XOC B COOTBETCTBHU C TpeOOBAaHUAMHU KBATM()UKALMOHHONW XapaKTEPUCTHKOW. DTaribl
npodeccHOHAIBHOTO pocTa. O3HAKOMIICHHE C NIEPEIOBBIME METOIAMHU TPY/Ia ONIepaTopoB Oosiee BBICOKOTO
ypoBHSL. M3ydeHne KBanpHKaInOHHON XapaKTEPUCTHKY U IIPOTPaMMBI ITPOU3BOICTBEHHOTO 00YUEHHSI.

Tema 2.2. be3onacHoCTb TPy/Aa, NOKaApHAs 0€30M1aCHOCTDb, 3JIEKTP0O0e30aCHOCTh
OOt MTHCTPYKTaX 10 O€30MaCHOCTH TPY/a, MOKapHON 0€30MacHOCTH U 3JIEKTOPOOE30MacHOCTh IPU

paboTe Ha TEXHOJIOTWYECKUX OOBEKTax N00brdM HedTH. TurmoBass MHCTPYKIMS MO OE30IMAaCHOCTH TpY[a.
Buzbl v npuunHBl TpaBMaTu3Ma, HHAMBUIYaJbHBIE CPEICTBA 3aIIUTHI HA paboumx MmecTax. MHCTpyKTax
0€301MacHOCTH Tpy/Ja MPH BBIIOJIHEHUH PabOT, MPETyCMOTPEHHBIX KBATM(PUKAIIMOHHOW XapaKTEePUCTHKOM
oneparopa 1o XOC. [Toxapnas 6e3onacHOCTb. [ [prunHbl 1o’kapoB 1 Mepbl uX npeaymnpexaeHus. [loxapHas
curHam3anyst. HazHayeHre TEHHBIX W YITIEKUCIOTHBIX OTHETYIIHUTENICH W IMpaBHiia MOJNb30BAaHUS FMH.
[lpaBuna moBeAeHWs TPH BO3HUKHOBEHMM ToKapa. [DlmaH osBakyauum pabouMx W CIy)KalluX.
Onektpobe3onacHocTh. IlpaBuna mMoiab30BaHMsA 3JIEKTPOMHCTPYMEHTOM, OTKJIFOUEHHE 3JIEKTPOCETH.
3amuTHoe 3a3emiieHre o0opyroBaHus. IlepBast HOMOILb IPU HOPAKEHUH IIEKTPUIECKUM TOKOM.

Tema 2.3. O3HaKOMJIeHHE C OCHOBHBIMHU ONEPANUSAAMM IO MOJATOTOBKE XUMPeEareHToB
OOyyenue mpruemMaM MPUTOTOBIEHUS KUCIOTHBIX PACTBOPOB, I03UPOBKU PEareHTOB-UHTHOUTOPOB,

CTaOWJIN3aTOPOB, IMOBEPXHOCTHO-aKTHBHBIX BEIIECTB B 3aBHCHMOCTH OT II€JICBOIO HA3HAYCHUS
KHCJIOTHBIX 00pabOTOK.

Tema 2.4. O3HaKkomJIeHHe ¢ MpoueccoM nposeaenus pador mo XOC
3HaKOMCTBO C TE€XHOJIOTHEH MpoBeAeHHs] padoT MO XUMHYECKOH 00paboTKe CKBaXKUH, MOA00pa

HeoOxoaumoro obopynoBanus. [Topsiiok MOATOTOBKY CKBa)KUH K IMTPOBECHUIO KUCIOTHON 00pabOTKH.
[Topsinox mpoBeneHus: padbot. O3HaKOMIIEHUE ¢ TEXHUKOM 3aKaukW KUCJIOTHOTO PAacTBOpa B ILJIACT B
3aBUCHUMOCTH OT BHJA HPOBOAMMON 0OpaOOTKM (KHCIOTHBIE BAaHHbBI, KHUCJIOTHbIE OOpabOTKH MOJ
JABJICHUEM, TEPMOXHUMHUYECKHE U TICHOKUCIOTHBIE 00paboTku u T.4.). O3HaKOMJIEHHE C
000pyIOBaHUEM ISl XUMHUYECKOM 00paOOTKU CKBaXHMH. O3HAKOMIJICHHE C BO3MOXKHBIMH CXEMaMH
OOBSI3KH YCThSl CKBKUH C arperaraMu, 000pyJ0BaHHUEM B 3aBUCUMOCTH OT BUJIa U YCIOBHI 00pabOTKH.
O3HakoOMJIEHHE C KOHTPOJbHO-U3MEPUTENBHBIMU MNPUOOpPaMHU, NPUMEHSIEMBIMU Ui KOHTpOJS 3a
BEJICHUEM TEXHOJIOTHYECKOT0 Mpolecca M0 XUMHUYECKOH 00paboTKe CKBAXKUH, M MpPaBUIAMU HX
IKCILTyaTaluH.

Tema 2.5. CamocTosiTeJibHOE BbINIOJIHEHHE PA00T
BbimonHenne pa0oT, NpeayCMOTPEHHBIX KBATU(PUKAMOHHOM XapaKTEpUCTUKOW orepaTopa o
XUMHUYECKOH 00pabOTKe CKBaKUH COOTBETCTBYIOMIETO paspsiaa. [[puMeHeHne BBICOKOIIPOU3BOIUTEBHBIX
NPUEMOB U METOJIOB TPY/Ia, OIBITA MEPETOBUKOB MPOU3BOICTBA TI0 SKOHOMHOMY HCIOJIB30BaHHIO Mare-
pPUAJIOB U 3JIEKTPOSHEPTHH, DPAIMOHAJIBHON OpraHuzauuu pabouero mecra. [loroTtoBka XMMHUYECKHX
pPacTBOPOB K MPOBEACHHIO 00paboTKM CckBaxuH. OnpenesneHne apeoMeTpoM  KOHLEHTpaluH
IPUTOTOBJIEHHOTO pacTBopa. PacctaHOBKa M MOArOTOBKA 000PY/IOBAaHMS HA IJIOIIAJKE Y YCThs CKBAKHH.
C6opka TpyOOMpOBOAOB BHICOKOTO M HHM3KOTO JIABJIEHUs, 0OBs3ka OOOPYIOBaHUS C YCTHEM CKBa)KUHBI.
OmnpeccoBka TpyOONPOBOAOB BBICOKOTO [ABJIEHMS. Y4YacTUE€ B IPOBEACHMU pabOT IO XUMUYECKOH
00paboTKe CKBaKMH. 3aMep pacxoja 3aKauylMBaeMOro B CKBa)XHWHY pacTBopa. YdacTue B paboTax 1o
YCTPaHEHUIO HEMCIPABHOCTEH, BO3HHUKAIOIINX B XOJI€ TOATOTOBKH W B TPOIECCE BEIACHHUS XUMHUYECKOH
00paOOTKM CKB&KMH. Y4YacTHEe B BBIIOJHEHHUH 3aKIIOYUATEIBHBIX PabOT: TPOMBIBKA O00OpPYIOBAHUS,
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TpyOONPOBOAOB, pa300pKa KECTKUX JIMHUH, OTCOAMHEHHE [IUTAHTOB.

Kpainpukanuonupie (MpodHbIe) padoThI.
B xauecTBe OCHOBHEIX KpUTCPUCB OLICHKH BBITIOJIHCHUA ITPAKTHUYCCKOI'O 3aaHUs BbICTYIIAIOT:

—  HOCTHIXXCHHUC LCJIN, BBITOJHCHUC 3a/la4 ITPAKTHUYCCKOI'0 3alaHuA

— CJICHOBAHUC MCTOANYCCKHUM YKA3aHHWAM I10 BBIIIOJIHCHUIO 3aJaHU
— TIOJTHOTA BBITIOJTHEHUS 3a/1aHUS

— CaMOCTOATCIIbHOCTD BBIITIOJIHCHUSA 3aJaHUA

— CHUCTEMHOCTH U JIOTUYHOCTDH BBIIIOJIHCHHUSA 3a1aHUA

—  CHOCOOHOCTH MCIIOJIb30BATh U3YUEHHBIN TEOPETHUECKUI MaTepra
— TpUMEHEHHE NPOPECCHOHATBHON TEPMHUHOIOTHH

— cobmoienne TpeboBaHni 6€30MaCHOCTH

IIxaJibl OLIEHOK:

OneHka «OTIMYHO» — 3aJlaHUE BBIIOJHEHO CAMOCTOATEIBHO, B COOTBETCTBUHM C ITOCTABICHHOU
LENbI0, 3aJayaMM M METOJUYECKUMHU YKa3aHUsAMH, B IIOJHOM oOObeMe; BBINOJHEHHas paboTa
XapaKTepu3yeTcss YeTKOCTbI0, CHUCTEMHOCTBIO M JIOTHUHOCTBIO BBINOJIHEHMs 3aJlaHusi; CBOOOAHOE
IPUMEHEHHE U3YYEHHOT0 TEOPETHUECKOT0 MaTepualla, CBOOOIHOE HCII0JIb30BaHHE PO ECCHOHATBHON
TEPMUHOJIOTUH.

OneHka «XOpouio» — 3aJaHue BBINOJIHEHO CAMOCTOSATEIbHO, B COOTBETCTBUU C IOCTABJIEHHOM
LeNnblo, 3aJayaMd M METOJUYECKMMH YKa3aHUSIMH, B IIOJJHOM o00beMe; B paboTe HUMEITCs
HE3HAYUTENIbHbIE OIIMOKH, HECYIECTBEHHbIE OTKJIOHEHHUE OT TEXHOJIOTHH, I0CIIE0BATEIbHOCTU
BBITIOJIHEHMS 3a/1aHNs YaCTUYHAs ONOpa Ha M3YyYEHHBIM TEOPETUYECKUM MaTepHas, HENOCPEICTBEHHO
CBSI3aHHBIN C TEMOH 3aJaHus, UCIIOJIb30BaHKUE PO(PECCUOHANTBHON TEPMUHOJIOIMH OTPAHUYEHO.

OneHka «HEYJOBJIETBOPUTENbHO» — 3aJlaHME BBIOJHEHO YacTUYHO/B MHUHUMAJIBHOM O0beMe,
JIOIYLIEHbI CEphe3HbIE OIMOKY IPU BBINOJIHEHUH 3a/1aHKs; He COOJII0JeHHne TpeOoBaHuil 6e30nacHOCTH;
HE3HaHUE TEOPETUYECKOro MaTrepuaja, MPUMEHEHHE NpPOo(eCCHOHAIbHBIX TEPMHUHOB OTCYTCTBYET,
OTIEPHPOBAHUE KUTEHCKON TEPMHUHOJIOTUEH; 3a/1aHIE HE BHITIOJTHEHO/OTKA3 OT BHITOJIHEHUS 3a/IaHHsL.

Opranu3zanuoHHO-NIearoru4ecKue yca0Bus
Peanuzanus Ilporpammel oOecrieunBaeTcs Hay4HO-TIEIarori4ecKMMM KaJpamMH OpraHu3aluu,

OCYIIECTBIISIIONIEH 00pa30oBaTeIbHYIO JEATEIBHOCTh. [Ipu peanmsanuu JaHHON 00pa3oBaTeNbHOMN
[IporpamMmMbl MOTYT TPHUBJIEKAThCA JCUCTBYIOIIHME pPAOOTHUKU BBICIIUX YYE€OHBIX 3aBEACHUM
TEXHUUYECKON HaMpaBIIEHHOCTH, CIEHUAINCTBI AKCIEPTHBIX M HAyYHBIX OpraHu3aluid, pabOTHUKU
aTTECTOBAHHBIX IICHTPOB IO MPOMBIIUIEHHOW O€30MacHOCTH, CIEMUANTNCTHI, 3aHUMArOIINecs
MPEnoAaBaTeNbCKOM AeATeTbHOCThIO 10 Mpoduto [Iporpammet.

YueOHo-meToauueckoe odecneuenue [Iporpammbi

1. Koncrutyuus Poccuiickoit deneparyu ot 12.12. 1993
2. Tpynooii konekc PO Ne 197 ot 30.12.2001
3. ®enepanbHbIii 3ak0H "O TPOMBINIIICHHON 0€30MTaCHOCTH OITACHBIX MPOU3BOJACTBECHHBIX 00BEKTORB" -
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o1 21.07.97 Ne 116-®3.

4. ®denepanbHblii 3ak0H "O0 00s13aTETFHOM COLIMAIBHOM CTPAXOBAHWU OT HECUACTHBIX CIIydaeB Ha
MPOU3BOICTBE U NMPO(EeCCHOHATBHBIX 3a00IeBaHni".

5. ®epepanbHblil 3ak0oH «O0 oxpaHe okpyxaromieit cpeab» Ne 7-O3 ot 10.01.2002.

6. ®enepanbHple HOPMBI M MpaBuUia B o0JacTH MpoMblIUieHHOW Oe3onmacHoctu «lIpaBuna
0e30MacHOCTH B HEPTSIHOM U ra30BOM MPOMBIIILIIEHHOCTH Y.

7. @enepanbHble HOPMBI M TpaBWI B 00JacTH MNpoMbIIUIEHHOH Oe3zomacHoctu "[IpaBuia
IPOMBIIIJICHHON 0€30MacHOCTH OMACHBIX MPOU3BOACTBEHHBIX OOBEKTOB, HA KOTOPBIX HCIOIB3YETCS
obopyoBanue, paboTarolee moj n30bITOYHBIM JaBieHuEM"

8. Bbyxanenko "HedrenpomsicioBoe neno" - M, Henpa, 1990

9. Momuanos, B.JI.Unuepos, "HedrenpombicioBbie MalMHbI 1 MexaHUu3MbI''- M, Henpa, 1993.

10. B.IO.Aneknepos, B.S.Kepmenb6aym u nip., "YCTaHOBKH MOTPYKHBIX IIEHTPOOEIKHBIX HACOCOB JIJIS
no6brun HehTH" - M., Hayka u Texnuka, 1999.

11. B.A.bnaxesuu "CripaBoYHUK MacTepa 10 KauTalbHOMY PEMOHTY CKBakuH. - M., Henpa, 1985
12. VYpa3zakoB K.P. CripaBounuk mmo no6srae Hegtu. Cankr-IlerepOypr. Henpa,2012r.

13. T'aneBckuit ['M., Tompogurn W.M. [lomycku, mnocaaku M TEXHUYECKHE HW3MEPEHUs B
MaIIMHOCTpoeHUH. - M.: Boicias mkosna, 1987.

14. T'mpos JI.M. Onepatop 1o no0brue HEPTH U Ta3a 5 paspsna. - M.: MamuHoctpoenue, 1991.

15. 12. Kymenko T.H., XKamxkoBa U.A. OCHOBbI TUTHEHBI TPYyJa U MPOU3BOJICTBEHHON CaHUTApPHUU. -
M.: Breicmas mkoia, 1990.

16. Mokpeno A.M., Enuzapos A.U. IIpakTuka ciaecaproro nena. - M.: Beicmas mkomna, 1987.

17. A.I''Momnuanos, B.J.Unuepos, "HedrenpombicioBbie MalimHbl 1 MexaHu3Mbl, Heapa, 1993 r.

18. AGaynun @.C. Jlo6siya Hedptu 1 ra3a.-M.: Henpa, 1983.

19. baiikoB H.M., CaiipyrannoBa X.X., AaeeBa ['.H. JIabopaTopHbIif KOHTPOJIb MPU AOOBIYN HEPTH
u raza.-M.: Henpa, 1983.

20. Byxamenko E.N., AGmymaes HO.I'. MoHTax, oOciayXHBaHHE W PEMOHT HE(TEIPOMBICIIOBOTO
obopynoBanus.-M.: Heapa, 1985.

21. BacunbeBckuii B.H., [letpoB A.. Onepatop nmo xumuueckoii o0pabotke ckBakuH. -M.: Henpa,
1984.

22. T'abpynmua T.I'. OmnepatuBHOe uccienoBaHue ckBaxuH. -.M.: Heapa, 1981.

23. MypasbeB B.M. skciutyaTanus HeQTSIHbBIX U ra30BbIX CKBaxHH. - M.: Henpa, 1978.

24. Tletpo A.W. tinyOmHHBIE TIpoOOpHI Al HMCcienoBaHUs cKBakuH. - M.: Henpa, 1980.

25. I'punenko A.U., Amue 3.C., Epmunor O.M., Pemuzor B.B., 3otoB I'.A. PykoBoacTtBo mo
MCCIIeI0BaHMIO CKBaXXHH, - M.: Henpa, 1995.

26. MypasneB B.M. CnipaBounuk macrepa no goosrae Hedgru. M., Henpa, 1975.

27. byxanenko E.M., A6nymnaeB FO.I'. MoHTtax, oOciay)XuBaHHE U PEMOHT HEPTENPOMBICIOBOTO
obopynoBanus. M., Henpa, 1974.

28. I'mmarynuuoB LK. m ap. ChpaBouyHOoe pYyKOBOJACTBO IO MPOEKTHUPOBAHMIO, pa3pabOTKe M
HKCIUTyaTalM HePTIHBIX MeCTOpOKIeHUN. TexHrnka u TexHonorus go6suau Hedru. M., Henpa, 1983.
29. Byxanenko u ap. CripaBouHUK 10 HEPTENPOMBICIOBOMY 00opynoBanuto. M. , Henpa, 1983.

30. IIIapos B.H., I'yces B.N. Oneparop no xumMudeckoit o0padboTke ckBakuH. M., Hempa, 1983.

31. 3aitues 10.B., Kpoms B.C. Kucnornas 00paboTka rmecqanbsix KojuiektopoB. M., Henpa, 1972.

32. Bacunbesckuii B.H., [TerpoB A.1. Onepatop mo ucciieqopanmio ckBaxud. M., Henpa, 1983
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MartepuanbHO-TeXHUYECKHeE YCJIOBUS peaaTu3alu NporpaMMbl

HaunmenoBanue
CrenraJIn3upPOBaAHHBIX
yueOHBIX MOMelleHn

Bun 3ansTuii

HaumenoBanue o6opynoBanmus,
NPOrpaMMHOr0 odecrne4eHust

VY4eOHsIil Ki1acc

Jlekiun

IIpakTrueckue 3aHATUSA

MynbsTumennitHoe 060py10BaHUE, KOMITBIOTEPHI.

KomnerotepHslii kiacc

CaMOnoAroToBKa,
MIPOMEKYTOUHBII
UTOTOBBII KOHTPOJIb

OOywarome -  KOHTPOJNHUpYIOIIash  CcHCTeMa
«OJIMMIIOKC», maet BO3MOKHOCTH IIPOBEICHUS
o0y4eHHSI W TPOBEPKH 3HAHUH, NPOBEACHHS
TECTUPOBAHMS U aHAJIU3 PE3yJIbTATOB U JIP.

HUTOTOBBII KOHTPOJIb

Kabuner mis mpoBencHUS BricokockopocTHOM KaHas CBSI3U c
BHICOKOH(EPEHIICBSZH Jlexmmm (BKC) pe3epBUPOBAHUEM, HOYTOYK, BHIICOKaMepa,
(BKO) MHUKpOGOH
[IporpammHuoe o0ecrieueHue «Cpena
) p— JMCTaHIMOHHOTO 00y4enus Pycckuit Moodle 3KL
Hopm  3.53a», BO3MOXHOCT  HpPOBEAEHUSA
. (camomoaroTOBKa), .
KomMmnerotepHslii kitacc N o0y4eHHsI W TPOBEPKH 3HAaHWH, NPOBEICHHUS
MIPOMEXKYTOUHBIN

TECTUPOBAHMS W aHATM3 pe3yJNbTaToB W JIp.
WuTerpanus naHHpx 00 00y4eHHOCTH IepCoHaNa B
CYILECTBYIOUIYIO 0a3y JaHHBIX 3aKka3zuuka

Komnerorepusrit KJ1acce,
MOOUIBHBIN yueOHo-
aTTECTALMOHHBIN KJacc

Bxonanoii,
MPOMEKYTOUHBIN
HUTOTOBBII KOHTPOJIb

[Iporpammuoe obecnieuenue «AMK Cucremay,
BO3MOXXHOCTH IIPOBEIEHHSI OOYYEHUS W MPOBEPKU
3HaHUH, MPOBEACHUS TECTUPOBAHMS U aHAIN3
pe3yJIbTaToOB U Jp.

IMopsiiok npoBeeHusi OLEHKH 3HAHUIT

KBanudukarmoHHbIi 5K3aMEHa CIyMIaTes M MpeiaraeTcss NpOUTH B (OpME HTOTOBOTO

TecTUpoBaHus. KonnuecTBo mpejiaraéMbIX CIyIIAaTEN0 BONPOCOB cocTaBisieT 20 BONPOCOB, BpeMs

TECTUPOBaHUs cocTaBisieT 20 MUHYT, KOJIMUYECTBO MONBITOK — HE Oosee 5 pas.

B Bonpocax ¢ MHOKECTBEHHBIM BBIOOPOM (TECTOBBIE BOIIPOCHI ¢ MHOYKECTBEHHBIM BEIOOPOM OTBETA

npeamnojgararoT BLI60p HECKOJIBKHUX IPAaBUJIBHBIX OTBETOB U3 pAla Hpe,[[J'IO)KeHHLIX) BCPHBIM 6yI[CT

CUHUTATBHCA OTBECT, €CJIN YKAa3aHbI BCC IMTPABUJILHLIC OTBCTHI.
IIo 3aBCPUHICHUIO TCECTHPOBAHUSA CIYHIATCIIO MPCACTABIACTCA PE3YJIbTAaT TCCTUPOBAHUSA B BHUIC
0aIoB U OLICHKH, KOJIMYCCTBA IPABUJIBHO U HCIIPABUJIIBHO OTBECYCHHBIX BOIIPOCOB.

Jl511 00BEKTUBHOM NPOBEPKU 3HAHNIN ObUIM YCTAaHOBIJIEHBI €JUHBIE KPUTEPUU JIJISI BCEX MPOXOASIIINX

Texkymmii KOHTpodb. MToropas arrecranus CUMTAETCS YCHEIIHO MNPOMJIECHHOW, €CIIM CIYyIIATENlb

nosyums 18 u Gosiee 6aioB, mpaBUIILHO OTBETWI Ha 18 1 GoJee BOMpPOCOB.
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IIpniaoxenne Nel KoHTpoJIbHO-U3MepHUTEIbHbIE MATEPHAJIbI

Bomnpoce! 1u1s TectupoBanus no npogeccun «Oneparop no XuMmmu4eckoi 00padoTke CKBaKUH »

1. YUrto u3 NEPECINCICHHOT0 T0JIKHO ObITh YKa3aHoO B IIJIAHE IIPOU3BOACTBA pa60T 0 HArHETAHU IO
B CKBAKUHY rasa, mapa, XuMH4€CKHUX U APYyIrux areHToB?

a.

0
B.
r

[TopsiioKk TOArOTOBUTENBHBIX paboT U cXeMa pasMeleHHst 000pyI0BaHHUS.
TexHonorus nmpoBeaeHus npoiiecca.

Mepsb! 6e301acHOCTH.

OTBeTCTBEHHBIN PYKOBOAUTEIH PadOT.

2. Kakoe yCTPOﬁCTBO HOJIZKHO ObITh YCTAHOBJIEHO Ha HArHeTaTeJbHOH JUHUH Y YCTbA

CKBA’KUHBI IIPU 3aKaYKE B HEC XUMPEAreHToB, 1nmapa, ropﬂqeﬁ BOI[LI?

a.

E O o® o

OOparHblii KJIaMaH.

[IpenoxpaHuTeNbHBIN KIIAIIaH.
ABTOMaTHYECKU pETyJIMpyeMas 3aIBUXKKA.
[[TapoBoii kpaH.

TapenbuaTelil K1anaH.

3. HarneraTesjibHasi cucTeMa Mocje COOPKHU 10 HAYAJIA 3aKAYKH J0J:KHA ObITh ONPECCOBAHA HA...

B Ow o

OsxumaeMoe JaBjeHuE 3aKauKH.

Pacuernoe maBnenmue.

[TomryropakpatHoe pabodee JaBICHHE.

MaxkcumanbHOE BO3MOKHOE JIaBJICHHUE.

JIBykpaTHOe OxHIaeMoe pabodee JaBjieHHE, HO He 00Jiee YKa3aHHOTO B MHCTPYKIUU 110
JKCILTyaTaluu 000py10BaHUS.

4. Kakue Mepbl 0€30aCHOCTH A1 00CIYKMBAKOIIEr0 MEPCOHAJIA J0JIKHBI ObITh BbINOJIHEHBI
NP NPOU3BOJACTBE IHAPABIMYECKUX UCTIBITAHNH HATHETATEJbHOI CHCTEMBbI?

a.

OO0cmy»XUBaKOIINI TIEpPCOHAN TOKEH ObITh YIAJICH 3a MPeIelibl ONacHOM 30HbI. JInKBUaaIMs
MIPOITYCKOB ITOJI JIABJICHUEM 3aIperiaeTcs.

OO0cnyXUBalOIIKK IEPCOHAI JOJHKEH 3aHITh MECTa B YKPBITHH.

OO0cnyXUBaKOIUN IEPCOHAN JOHKEH OBITh OTBe/IeH Ha paccTosiHue He MeHee 100 M oT
paboueii 30HBI.

OO0cnyXUBarOIINN TEpCOHAN JOMKEeH OBITh yIaleH 3a mpeensl paboyeii 30Hb1. Bo3BparieHue
JIOTTYCKAeTCs TOJIBKO JIJIS IMKBUAAIUU MTPOITYCKOB.

OO0cmyXuBarOIIMI MIEpCOHAN T0KEH ObITh YIAJIeH 10 MPEACIIOB ONacHOM 30HbI. JIMKBHAAIINIO
MIPOITYCKOB ITOJI IABJICHHEM MTPOBOUTH 110 CICIIHATLHOMY TUIAHY.

5. B yem J0J12keH yﬁe)mecﬂ PYKOBOAUTEIb paﬁoT nmepea HavajaoM TEXHOJIOIH4€CKOro mpoimecca

Ha CKBAKHUHE C IPUMECHCHUEM ITEPEABUKHBIX arperaTOB?

a.

B OE QO

B nanuuuu npsiMoit BUTUMOCTH JIO arperaTos.

B Hanuuuu cpencTB CBETOBON CUTHAIU3ALMH.

B Hanuuuu qByCTOpOHHEN EPErOBOPHOI CBS3N.

B Hanuunu cpencTB 3ByKOBOM CUTHAIM3ALMH.

B Hanuuuum cpencTB KOHTPOJIS AABJICHUS U TEMIIEPaTYpBhI.

6. Ha nepnoa TenyioBoi 1 KOMILIEKCHOM 00pa00TKHM BOKPYI CKBAKMHBI U IPUMEHSIEMOI0

00opya0BaHMS 10J15KHA OBITH YCTAHOBJIEHA ONACHAS 30HA PaJUyCcOM He MeHee...
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B Ow o

50 M.
100 m.
30 m.
20 M.
75 m.

7. Kakue TpeﬁoBa}mﬂ NMPEeABABIATCA K Pa3MCIICHUIO IEPEABUKHBIX HACOCHBIX YCTAHOBOK Y

YCThsA CKBaKHUHDBI?

a.

ITepenBrkHBIE HACOCHBIE YCTAHOBKM HEOOXOAMMO pacnojiaratb He MeHee yeM 3a 10 M oT
YCTbsI CKBA)KUHBI.

PaccrosiHre Mex 1y nepeBHKHbIMUA HACOCHBIMM YCTaHOBKaMH JOJIKHO ObITh HE MeHee 1 M.
BcnomoraTenbHble iepeIBUKHBIE YCTAHOBKH JI0JIKHBI PAacroararbcs He MeHee 25 M OT YCTbs
CKBaXKHMHBI.

Arperatbl ycTaHaBJIMBAIOTCS KAOMHAMU OT YCTbsl CKBAXKHMHBI.

8. 3a cuer uero HOJKHA HCKJIIYATHCH BO3MOKHOCTD 06p330BaHHH B3pPbIBOOIIACHBIX cMmeceil

BHYTPH aNnapaToB U TPyOONpoOBoa0OB?

a.

.

TexHonornyeckue pexxuMsbl BeIeHUS padOT U KOHCTPYKTUBHOE UCIIOJHEHUE arperaToB 1
YCTaHOBOK.

OTBETCTBEHHOCTb, KBATM(HUKAIMS U CTax O0e3aBapuiiHON pabOThl 00CITYKUBAIOLIETO
IIEpCOHAIA.

[Tpon3BOICTBEHHBII KOHTPOJIb HA MPEANPUATHH U IPUMEHEHUE CePTU(UKALTMOHHOTO
000pyIOBaHUS.

Mcronp30BaHue MOKapo M B3PHIBO3AMIMUIIICHHOTO 000pyI0BaHUS U PO(ECcCHOHAIN3M
IIEpCOHAIA.

IIpucyrcrBue UTP u Hapsina noxapHON OXpaHBbI.

9. BhIkH/IHAS1 JTUHUA OT NPEJOXPAHUTEIBHOI0 YCTPOICTBA HACOCA JOJIKHA OBITh...

a.

0.

JXectko 3akpernieHa 1 BbIBEZIeHa B COPOCHYIO €MKOCTh JJIsi cOOpa KUAKOCTH UM Ha IIPUEM
Hacoca.

O06opynoBaHa MpeJOXPaHUTEIbHBIM KJIAIAHOM U BbIBE/IEHA PUEMHYIO €MKOCTh JUIsl cOopa
KHUJIKOCTH.

be3 pe3kux moBOpPOTOB M MIMETh HAJISKHYIO 3alIOPHYIO apMaTypy.

B none BUIUMOCTH MaIlIMHUCTA U 000PY0BaHA MAHOMETPOM.

O6opynoBaHa KJIallaHOM OOpaTHBIM U BbIBE/IEHA B COPOCHYIO EMKOCTh /17151 cOOpa HKHUAKOCTU
WX Ha MpHEM Hacoca.

10. Jonyckaercs Jiu BUOpalusi M THAPABJIMYECKHE YAaPbl B HATHETATE/ILHBIX KOMMYHUKAIUAX ?

a.

B 0RO

He nomyckaercs.

Jlonyckaercs B peniesiax yCTaHOBJICHHBIX HOPM.

JomnyckaeTcst mpy HAJIMYKE B CUCTEME KOMITEHCATOPOB.
JlomyckaeTcs npu ATUTENBHOMN padoTe.

JlomyckaeTcs mpu HaXO0XkJIEHUHU TIepcoHalia B 0e30MacHoi 30He.

11. Kak 10/2KHBI BBINOJHATHCA PA00ThI 10 3aKaYKe XUMPeareHToB?

a.

0.

C cobmronennem TpeboBaHUM, MPEABIBIIEMBIX 3aKA3YHKOM.

C npuMeHeHneM He0OXOJUMBIX CPEICTB HHINBUYaTbHON 3alIUTHI U B COOTBETCTBHH C
TpeOOBAaHUSMU MHCTPYKITUH 110 IPUMEHEHUIO JaHHOTO XHMpEeareHTa.

[Tox HEmocpeACTBEHHBIM HAOIIOICHHEM PYKOBOAUTEINS padoT.
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.

[ToaroToBUTH HEOOXOAMMBIH 3amac BOJIbI, 000PYAOBaHUS, HHCTPYMEHTOB, CPEICTB
WH/IMBUYaJIbHOM 3alIUThI U BBIIIOJHATH TPeOOBaHUS MPaBUI O€30M1aCHOCTH MPH MPOBEACHUHU
JIAHHOTO BHJ1a PaboT.

[ToArOTOBUTH TUIOIIAIKY, 3aKAYKy TPOU3BOJIUTE B CBETIIOC BPEMs CYTOK.

12. YT0 U3 nepevncjaeHHOr0 J0JKHO HAXOAUTHCS HA MeCcTe POU3BOJACTBA PadoT M0 3aKavYKe

arpeCCUBHBIX XUMP€E€Ar¢cHTOB B chamnHy?

a.

0.

.

ABapuifHbI 3am1ac CPeJICTB MHINBUIYAIbHON 3aIlUTHI, 3a11aC TEXHUYECKOM BOJIBI U
HEUTPAIU3YIOLME AJIEMEHTHI 111 pacTBOpPA.

ABapuifHbie Cpe/ICTBa MOKAPOTYIIEHUS, 3a1ac TEXHUYECKON BOJBI U CIIELUATBHO
000pyZI0BaHHOTO MECTO JIJIsl HEUTPATU3YIOIIUX 3JIEMEHTOB.

CrnieuuanbHas anmaparypa Jyuisi OOBeIleHUsI 00 pa3repMeTU3aliy 3allOpHON apMaTyphl,
aBAapUIHBIN 3aI1ac BOJbl U XUMPEATreHTHI JUIsl HEUTPaIu3alui arpeCCUBHOM CPEJIbI.
ABapuiiHbIi 3amac CernoeKIbl, CIEIO0YBH U JPYTUX CPEICTB MHINBUYaTbHOM 3alIUTHI,
3arac YMCTOM MPECHOW BOJIBI U HEUTPAIU3YIOLME KOMIIOHEHTBI JIJIs1 pacTBOPA.
ABapuifHbIii 3a1ac BOJIbI 1 MHBEHTapHAsi EMKOCTB JUIsi cOOpa OCTaTKOB XMMpeareHTa.

13. Kak ciaeayer nmoctynarhb ¢ 0CTAaTKaMHi XUMPeareHToB?

a.

0.

CoOupath 1 TOCTABIAThH B CIIEHUAIBHO OTBEJIEHHOE MECTO, 000PYAOBAHHOE /IS YTHIU3AI[UH
WIM YHHUYTOKEHUS.

[Tpu HanMYKUK HENTPATU3YIOMIMX BEIIECTB AOMYCKAETCs YTUIM3UPOBATh HA MECTE
MIPOU3BOJICTBA PadoT.

[TomemiaTh B crieniaabHble MOTUILHUKY Ha TITYOMHY HE MEHee 3 M, HO BBIIIE YPOBHS
TPYHTOBBIX BOJI.

Cobupatp B CIeIMAIBHYIO €MKOCTb ISl JOCTABKH Ha CKJIAJ] XpaHEHHS.

[Ipou3BOUTE BBIBO3 JUIsl YTUIIU3ALMH WIIM YHUYTOXKCHUSI.

14. KakuMu TeXHUYECKUMM CPeICTBAMM J10/IKHA ObITH o0ecnevyeHa Opurajaa aJisi onpeaejseHust

KOHIICHTPALMHU NapO0B CEPHOI KHCJIOTHI ?

a.

0.
B.
T.

.

NuauBuayallbHBIN CUETYUK KOHIIEHTPALMK [TapOB.

IlepeHOCHOM ra30aHaIUTHYECKON anmnapaTrypou.

["azoananu3zaropamu.

ITopTaTUBHBIM CUTHAIN3ATOPOM IPUCYTCTBHS B BO3yX€ YKA3aHHBIX IIapOB, HACTPOCHHBIM HA
ux [1K.

CHeKTpOCKOTOM.

15. II/IK cepoBonopoaa B HaceJleHHbIX MYHKTAaX B MI/M3 cocTaBJisieT?

a.

0.

B Ow

3
0,008
300
10

20

16. B paanyce CK0JIbKH METPOB BO3HMKAET LIAr0BOE HANPSIKeHUE?

a.

B OF QO

B paxuyce 8 10 merpos
B paguyce 6 METPOB
B paauyce 5 METPOB
B paxuyce 4 MeTpoB
B paguyce 3 METPOB

22



17. IIIK cepoBonopona B Bo3ayxe padoueii 30Hb1 B Mr/M3 cocTaBJisier?

a. 3

6. 0,008
B. 300
r. 10

o 20

18. TpedyeTcst 11 NPOBEPKa COCTOSHUA 3a3eMJISIIOLLET0 IPOBOHMKA HA 000PY10BAHUH B
HavaJse padoyeii cMeHbI?

a. HeT

0. nma

B. OHO BCErja B HOpME

I. II0 YKa3aHHIO MacTepa
I. TI0O CBOEMY YCMOTPECHHIO

19. II/IK cepoBoopoaa B cMecH € YIJIeBOAOPOIaMHU B BO3yXe padoyeii 30HbI B MI/M3
cocraBJjisier?

a. 3

6. 0,008
B. 300
r. 10

n. 20

20. ManomeTpbI IOAOMPAIOT TAK, YTOOBI padoyee AaBJieHHe ObLJIO?
a. B 1/3 mkaisl

BO 2/3 mIKaJIBI

B 3/3 mKaisl

B 3/4 mKaisl

B OTMEYEHHOM 30HE

HOR QO

21. IIIK yrieBoaopoaoB B Bo3ayxe padoyeii 30HbI B MI/M3 cocTaBJisieT?

a. 3

6. 0,008
B. 300
r. 10

n. 20

22, IIpoBepka MaHOMETPOB € OIJIOMOMPOBAHUEM NPOBOAUTCH?
a. He pexe | pasza B 3 Mecsna

He pexe | pas3a B 6 Mecs1eB

He pexe 1 pa3a B 12 Mecsnen

He pexe | pasza B2 roxa

B OF Q9

He pexxe | pasa B kBapran

23. Yem 10/KHBI OBITH 00ecneYeHbl padoTaluue ¢ eIKMMH eJ109aMH HIH KHCJI0TaMu?
a. 3alIMTHBIMU OYKAMHU.
6. PykaBunamu.
B. COOTBETCTBYIOLIEH CIEIOACKIOM.
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r. Pe3snHOBBIMU camoramu v pe3sMHOBBIMU (hapTyKaMH.
J. Pe3snHOBBIMU IIAIIOYKAMU U PE3MHOBBIMHU rajIolIaMuU

24. YeM 101:xHBI ObITH 00ecriedeHbl padovyue MecTa, CBSI3aHHbIE ¢ MCII0JIb30BAHUEM €IKHX
IeJI0Ye U KHucJjaoT?

a. PactBopamm, cOOTBETCTBEHHO OOPHOI KHCIIOTHI WIIHA COJIbI, ISl OKa3aHUsI TOMOIIU
MOCTPAJIaBILIUM.
IIpoTo4yHOI BOIOM.
CpencTBaMu 3allIUTHI.
Memunuackon anTeuKou.

Eooo® oo

3aH_II/ITHBIMI/I O4YKaMu.

25. B kaKkue CpoOKM J0JIKHbI IPOBepATHCA U 3aMeHsaTbess CU304?
a. B cpokn, ykazaHHBIEC B UX TEXHUYECKUX MACIIOPTAX U 3aBOJCKUX MHCTPYKLMX 110
AKCILTyaTal1H.
B cpoxku, ycranoBieHHbIe HH)KEeHEpOM 110 Th npeanpustus.
B cpoku, ykazaHHble B 11aHe padorT.
B cpoku, ycTaHOBIIEHHBIE TPOEKTHON OpraHU3alACH.
B cpoku, ycraHOBIEHHBIE SKCIIEPTHOM Opranuzauuen, nposoausiieii skcneptuzy CU30/1.

B OoE QO

26. UeM 10J1kHBI OBITH OCHAIIEHBI MOJIbI MOMEIEeHU WJIN MJIOMIAI0K ISl XPAHEHU s
XHMHYECKHX BelecTs?

a. OcHaleHbl yCTpOWCTBaMU JJI CMbIBA PA3JIMBILIUXCS XUMPEAreHTOB BOJOM C OTBOJOM CTOKOB B
CHUCTEMY MPOMBIIUICHHON KaHAIU3aI|H.
OtropoakamMu, pe0TBPAIIAIOIIUMHU PA3JIUB XUMPEAreHTOB.
Haknonom 2°3° nis cTOKa XMMpPEareHToB.
JpeHaxHpIMU >KeJT00aMH.

B OE QO

IHognonamu.

27. OT yero He0OXOAMMO 3aAIIHIIATE 00UYKH ¢ XMMHYECKHMH BelmecTBaMu?
a. Ot monamaHus Blard.

OT AeiCTBUSA COTHEUHBIX JIYY€ U OTOMHUTENBHBIX MPUOOPOB.

OT aeiicTBUS OTPUIIATEIIBHBIX TEMIIEPATYD.

OT XuIIeHus.

B OF 9

OT BCero nepevyrcieHHoro.

28. ®yaHneBBIC COeUHEHHNS 000PY/I0BaHUs, TPYOONIPOBOAOB NPH PadoTe CO MEJ0YbI0 JOIKHbI:
a. DBBITb OTOpOXKEHBI.

HmeTs npenynpexaatoniue HaJucH.

BBITh 3aKpBITHI KOKYXaMHU.

BrITE ocHAaIEHE! O JOHAMH.

B 0E QO

Bce nepeuncnensoe.

29. Ilepea HaYaJIOM PEMOHTHBIX PadoT HA PaGOYMX MeCTaX HeEOOXO0AUMO MPEYCMOTPETh:
a. IloAroToBUTH UCTIPABHBIN UHCTPYMEHT.
0. JlomxHBI OBITH BHIBEIICHBI IJIAKATHI U IPEIYNPEAUTEIBHBIC HAAMUCH IO 0€30ITaCHOMY
BEJICHUIO JIaHHBIX PaboT.
B. [loarotoButs pabouee MecTo.
r. IloaroroButh 060py0BaHKE K IPOBEIECHUIO PEMOHTHBIX padoT.
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I. Bce nepeuncnenHoe.

30. Jnst OTKpBHITHS 3aMeP31IHX 32IBUKEK, BEHTHJIEH U IPYrUX 3aN0PHbIX MPUCIIOCO0IeHU
3anpeniaercs MoJab30BaThCs:
a. IlogpydHbIiMH cpeAcTBaMH MPUMEHEHHE KOTOPBIX YBEIUYUBACT KPYTSIIUNA MOMEHT.

6. Kprokamu, 1omMamu u TpyOaMu.
B. IIneBmomnpuBogamu.

r. T'mpponpusBonamu.

. DJIEKTpONpUBOAAMM.

31. 3naHue MJIaHA JUKBUAANMH aBAPUil MPOBEPSAETCH BO BpeMs:

a. [IpoBeneHus nmepBUYHOTO MHCTPYKTAXKA.

6. IIpoBeneHus ouepeIHOTO HHCTPYKTaXA.

B. [IpoBeneHus KypcoB MOBBILICHUS KBaTU(UKAIMU, B COOTBETCTBUHU C IUIAHOM, YTBEPKICHHBIM
TEXHHUYECKUM PYKOBOJUTEIIEM OMACHOTO MTPOU3BOJICTBEHHOTO 00BEKTa

r. Arrecrauuu B opranax ['ocroprexnanzopa Poccun.

I. Y4eOHBIX U TPEHHUPOBOYHBIX 3aHATHIA C IIEPCOHATIOM 00BEKTa, IPOBOJUMBIX IO IpaduKy,
YTBEP)KJICHHOMY TEXHHYECKHUM PYKOBOJUTEIEM OIACHOTO MPOU3BOJICTBEHHOT'O 0OBEKTA.

32. PaOOTHMKY ONACHBIX MPOM3BOJACTBEHHBIX 00bEeKTOB H0/LKHBI ObITH 00ecievYeHbl:
a. CepruduuupoBaHHBIMU CPEACTBAMH UHIUBUIYATbHON 3alIUTHI, CMBIBAIOIIUMU U

00€3BpEKUBAIOIIUMH CPEICTBAMH.

[TnakaTamu, MHCTPYKLUUSMHU U JIUTEPATYPOH MO CHEIUATIBHOCTH.

CwmpbIBarOIIMMU U 00€3BPEKUBAIOIIMMU CPEACTBAMHU.

CepTuduipoBaHHBIMU CPEACTBAMU UHIUBUYAIbHOM 3aIHUTHI.

HOR S

NuauBuyanbHOM aliTe€UYKOM U U30JUPYIOIIUM POTUBOTA30M.

33. Buabl MeIMIIUHCKOT0 0cMOTPA (00c/ie10BaHus) PA0OTHUKAMM, 3aHATHIMHU HA padoTax ¢
ONACHBIMHU M BPEJAHBIMHU YCJIOBUSIMM TPYAA:

a. Tonbko 00s3aTeNbHBIE IPEABAPUTENBHBIE MPU TIOCTYIIEHUU Ha paboTy.

6. Ilepumommyeckue (B Bo3pacte 10 21 roga exerogaHsie).

B. Buubl u 4acToTy 0OCMOTpPOB OmpenesnsieT paboToaaTelNb M0 CBOEMY YCMOTPEHHIO.

r. OOs3aTenbHbIC IPEABAPUTENIbHBIC TTPH MOCTYIUICHUH Ha paboTy U TIeproudYecKue (B BO3pacTe

1o 21 roga exerojiHbIe).
n. IIpou3BoibHBIE B 3aBUCUMOCTH OT MEAUIIMHCKOTO 00CIIETOBAHUS.

34. YacToTa NpoxoxaeHNs pa00THUKAMH 00513aTEJIbHOI0 NICHUXUATPHYIECKOT0
OCBH/IeTeIbCTBOBAHUS NPH BBINOJHEHUH PA00T, CBA3AHHBIX C MOBBILICHHOH ONMACHOCTHIO
(BIIMSIHME BPEIHBIX BelIECTB, He0IaronpusTHbIC IPOM3BOACTBEHHBIC (PAKTOPHI):

a. He pexe onHOro pasa B IIAATh JIET B MOpAJKE, ycTaHaBiauBacMoM IIpaButensctBom PO
He pexe ogHOro pasa B 1o 1o xeJIaHulo.
He yame ognoro pasa B Tpu roJibl COTJIaCHO 3aKOHA O TPY/E.
[leprognuHOCTh ycTaHaBIUBAET pabOTOAATENb.
He pexe ogHoro pa3za B Aecsrs JeT 1o pekoMeHaanuu Munzapasa Poccun.

B OF Q9

35. Cpok cTaKUpPOBKM YCTAHABJIMBAaETCH padoToaaTeseM, HO He MOKeET ObITh:
a. bousbiie ogHOM Henenu.
6. MeHee cpoka mpOBEpPKU 3HAHUH.
B. MeHee AByX HEEIb.
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r. MeHee ogHOrO MecdIa.
n. MeHee oqHON HEIEIU.

36. UTo 13 nepevncjJeHHOr0 10/LKHO ObITh YKa3aHO B IJIaHe MPOU3BOCTBA PadoT Mo
HATHETAHUIO B CKBAKUHY ra3a, napa, XMMH4YeCKHX U IPYTrUuX areHToB?

a. Ilopsaok moAroToBUTENBHBIX PAOOT U cXeMa pa3MelieHHs] 000pYI0BaHHUSL.

0. TexHosorus npoBeaeHUs Mpoliecca.

B. Mepsl 6€3011aCHOCTH.

r. OTBETCTBEHHBII PYKOBOJIUTENH padoOT.

n. llpencraBurens Poctexnansopa

37. B 4eM 10J12keH YOeAUTHCS PYKOBOAMTE L PadoT mepex HAa4YaJI0M TeXHOJOIHYeCKOro nmpomecca

HA CKBa)KHHE ¢ IPMMEHEHUEM IepeABUKHBIX arperaros?
a. B Hanmuuu npsMoi BUIUMOCTH JIO arperaros.
0. B Haymuuu cpeacTB CBETOBOM CUTHAJIM3ALINU.
B. B Hamuuuu ABYyCTOPOHHEN NEPErOBOPHOM CBA3U.
r. B Haimuumum cpencTs 3ByKOBOW CHTHAIU3ALHH.
I. B Haymuumy cpencTB KOHTPOJISA AABICHUS U TEMIIEPATYPBI.

38. Ha nepuo/ TenJioBoi M1 KOMILIEKCHOH 00pa00TKH BOKPYI CKBAKMHbI U IPUMEHSAEMOTI0
000py10BaHMS 10JI5KHA OBITH YCTAHOBJIEHA ONACHAS 30HA PaJUYyCOM He MEHee...
a. 50wm.

6. 100 m.
B. 30 m.
r. 20m.
o 75 m.

39. Ha xakoM paccTOSIHUM 3aMpeliaeTcsi HAXOAUTHCH MPHU MPOAYBKe CKBAKUHbI HJIH YYACTKA

HATHeTaTeJIbHOro Tpy0onpoBoaa (HarHeTaHue IMOKCHAA yriepoaa)?
a. Jlamee 50 m.
6. bmmxke 20 m.
B. bmxke 30 m.
r. MHanee 25 m.
n. bmmxke 5 m.

40. Yem 10/zKHBI OBITH OCHAILICHBI MIAPOreHEPATOPHBIC U BOJOHATPEBATEIbHbIC YCTAHOBKH ?
a. [IpubGopamu HabIIOEHNS U 3aIMCH TPOLIECCOB MIPUTOTOBIICHUS U 3aKaYKU TEIUIOHOCUTEI,

CPEICTBAaMU CUTHAIM3ALUH B CIIydasiX HapyLIEHUS] TEXHOJIOTUYECKOTO IpoIiecca.

6. CucremamMM aBTOMaTHYECKOT'O OMOBEIIECHUS B CIy4asX HapyLUIEeHUs TEXHOJIOTHUECKOTO
IpoLecca 1 MEHHOT0 MOXKapOTYIICHMS.

B. Cucremamu peructpaiuy napameTpoB U JOKAIU3AINKH BO3TOPAaHUs CIIydasX HapylleHus
TEXHOJOTHYECKOI0 MPOoLecca U MEHHOTO MOXKapOTYIICHHUS.

r. IIpubGopaMu KOHTPOJISI U PETYIUPOBAHUS IPOLIECCOB MPUTOTOBIIEHUS U 3aKaYKU
TEIJIOHOCUTETIS, CPEACTBAMH IO MPEKPAIIECHUIO [T0/1a4y TOIUTMBHOIO rasa.

1. Ilpubopamu u3mepeHus mpolecca CMEUICHUs U 3aKauKH TeTNIOHOCUTEIS,
KOHTPOJIbHOM3MEPUTENIBHOM anmapaTrypoi AJis peryJupoBaHus pacxoa.

41. YkaxuTe paccTosiHMe OT apopacnpeAeTuTeIbHOr0 MYHKTA WM pacnpeae/JuTeJbHOro
NapoNnpoBo/Aa 10 YCThsl HATHETATEJIbHOI CKBaKHHbI
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EOow oo

He menee 50 M.
He 6omee 10 m.
He menee 25 m.
He menee 10 m.
He menee 40 m.

42. Ha xakom PACCTOSTHUH OT EMKOCTH C ropsaAIuM He(l)Tel'IPOJIyKTOM AO0JI'KHA pacnoararbCst

YCTaHOBKaA IJIsA nonorpeBa?

a.

B OR QO

He 6oiee 30 m.
He 6mmke 25 m.
He 6mmxe 40 M.
He nmanee 50 m.
He 6mmxe 10 m.

43. Kak cjeayer yCTaHABJIMBATh eMKOCTh ¢ TOPSIYMM He(pTeNpPOAYKTOM /It 00padoTKH

CKBAKHHBI?

a.

E O o® o

Ha paccrostnuu He 607ee 5 M OT YCThs CKBaXXHUHBI CO CTOPOHBI TIOIBE3/IHBIX ITyTEH.
Ha paccrostnuu ne nanee 30 M 0T 00BaJIOBKHM CKBaYKUHBI C BUIUMOM CTOPOHBI YCThSI.
Ha paccrostnuu He menee 10 M OT yCThsl CKBaXKHHBI C TTOABETPECHHOM CTOPOHBI.

He menee 25 M 0T yCTbsl CKBaXXHHBI C HABETPEHHOW CTOPOHBI.

Ha paccrosiHuu He MmeHee 15 M OT yCThsl CKBaXKUHBI C Y4€TOM "pO3bl BETPOB".

44. Kakue Mepbl 10/KHBI ObITH IPEAYCMOTPEHBI B IVIaHe PA00T NpH 00padoTKe CKBAKUHBI

ropss4yumMu Hedrenpoaykramu?

a.

E 9@ O

OO6ecneuynBaromye MoxapHy 0e30MacHOCTb.
O6ecneynBaroue SKOJOTUYECKYI0 0€30MaCHOCTb.
Ob6ecnieunBaromnye GOHTaHHYIO 0€30MaCHOCTb.
O6ecneunBaromuye 6€301MacHOCTh Pa0OTAIOIINX.
ObecneunBarolye MPOMBIIUIEHHYIO 0€30MaCHOCTb.

45. TpeGoBanmus, npeabsBJsieMble K pa004uM MecTaM, 00beKTaM, MPoe31aM U MOAX0A0M,
NMPoXo0aM M NepexoaaM K HUM B TEMHOE BpeMsl CYTOK:

a.

HOEF QO

JlomKHBI OBITh 3aIMILEHBI OT TPOHUKHOBEHUSI TOCTOPOHHUX JIULI.
JloJKHBI UMETh HAJIEXKHYIO OXpaHy.

J1o7KHBI OBITH OCBELIEHBI.

JI0JKHBI UMETH 3BYKOBYIO U CBETOBYIO CUTHAJIM3ALIMIO.

JlOIKHBI UMETh TeNe(OHHYIO CBS3b.

46. Paccrosinne Mexx1y OTAEJbHBIMH MEXaHM3MAMM [10JKHO ObITh:

a.

B OF Q9

He menee 1 m.
He 6omee 1,5 m.
He menee 0,75 m.
He 6o01ee 0,5 m.
He menee 2 M.

47. TpeOoBanus, NpeabsaBIsieMble K CTYIICHAM JICCTHUIL:

a.

Paccrosnue MCKAY CTYIICHAMMU 11O BBICOTC JOJIZKHO ObITh He Ooitee 15 cM u YKJIOH BOBHYTPb
3=7°.
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PaccrosiHne Mex 1y CTyNEeHsIMH I10 BBICOTE JOJDKHO OBITH He Oosiee 35 cM U YKIIOH BOBHYTPh
g+11°.

PaccTosiHue Mexny CTyNEHsIMU MO BBICOTE IOJKHO OBITh He 60s1ee 20 ¢M U YKIIOH BOBHYTPb
4-+9°.

PaccTosiHre Mex 1y CTyNneHsIMU MO BBICOTE JTOJKHO ObITh He 60s1ee 30 ¢M U YKIIOH BOBHYTPb
6+10°.

Paccrosinue Mex 1y CTYNEHsIMH 110 BBICOTE JJOJDKHO OBITH He 0ojiee 25 cM U YKIIOH BOBHYTPb
2+5°.

48. Cpe)ICTBa aBapnﬁﬂoﬁ CUTHAJIU3AIUUA U KOHTPOJHA COCTOSIHUSA BO3[[leIHOﬁ Cpeabl 10JKHbI

HAXOAUTHCSl B HCIIPABHOM COCTOSIHMH, 2 MX Ppa00TOCIOCOOHOCTH IPOBeEPsIETC:

a.

B 0RO

He pexxe ogHOro pasa B Mecsl.

He pexxe nByx pa3 B MecsL.

He pexe oqHOro pasa B 11€CTh MECSILIEB.
He pexe ognoro pasa B roz.

Ilepen xaxnon BaxTou.

49. IlyckoBasi foOKyMeHTanMsl, Heo0OXoAuMasi VI IPOBeleHNsl padoT 0 XUMHYeCKoil 00padoTke

CKBAKUHBI?
a. AKT Ha IpUEM Ccauy CKBa)KMHBbI
6. AKT MycKOBOIl KOMHUCCHHU U aKT Ha MPOU3BOJCTBO pabOT Ha CKBa)KUHE.
B. Ilnan paGoT Ha CKBa)XXHHY U CIIELl. IJIaH padoT MO 3aKayKe XUM. peareHra..
I.  AKT IpOBEpKHU 3J1.000py10BaHMsI, UCTIBITAHUS HM30JILMU Kabeel 1 3a3eMIIIoIuX
YCTPOMCTB.
. AKT NpOBEpKH 3HAHUU

50. Kak Heo0X0AMMO NepeABUTaThCSl B 30HE IIATOBOr0 HANPSKEHHUA?

a.

0.
B.
I.

berom.

I'ycuHbIM m1arom.
[lepexarbiBaHuEM.
OOBIYHEBIM IIIATOM.
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Mpuaoxenne Ne2 KasennapHunlii yueOHbIN rpadpuk
Kanenmapusriii yueOHbIi rpaduk 00ydeHus 256 akaJeMHIeCKUX 9acoB.

Ne HanMenoBaHue TUCITUTUTHHBI Kox-so YueOmbie mm 00yHeHus
o/t (MO,Z[y.]'I}I) qacCcoB
10{11/12|13|14/15|16|17|18|19|20|21|22|23|24|25|26|27|28|29|30|31|32
1. |Beenenue 1
2. |OCHOBBI 5KOHOMHYECKHMX 3HAHHI 1
3 OCHOBBI OXpaHbl TPyia U 99
" |mpOMBIIUICHHOM 6€301TaCHOCTH
4. |Yepuenue 4
5. |[DyeKkTpoTeXHUKA M AIEKTPOHUKA 4
6. [TexHHYecKas MEXaHHKa 4
7. |MatepuanoBeacHue 4
8 M HpOopMalMOHHBIC TEXHOJIOTHH B 2
" |mpodeccnoHanbHON NeSTETHHOCTH
9. [be30macHOCTh KU3HEACATETBHOCTH 2
10. |OcHOBBI crIECApHOTO JIEna 4
11. (CIELIUAJIBHAS TEXHOJIOTUSA| 72
12 [TPON3BOJACTBEHHASA 120
" MMPAKTHUKA
13. [Koncynpramus 8
14. KBamudukanmoHHbIN 3K3aMEH 8

29



