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1. HEJIX OCBOEHUA

1.1 ~U3Y4YUTh TCOPETUICCKUEC OCHOBBI (bI/I?)I/I‘-IeCKI/IX IpOoIEeCCOB, NMPOTCKAINUX B OCHOBHBIX aIllaparax, IpUMEHACMbIX B
XUMHAYECKON TCXHOJIOTHUH,

-pacCMOTPETH TUIIOBBIC paC‘IéTLI IpOLECCOB U arnmapaToB XUMHUYECKOU TCXHOJIOTUH,

-IIO3HAKOMMTECSA C KOHCTPYKIIMAMHU OCHOBHBIX allllapaToB, IPUMCHACMBIX B XUMUYECKON TEXHOJIOTHH

2. MECTO B CTPYKTYPE OGPA30OBATEJIbHOM ITPOT'PAMMBbI

Briok OI1: [51.B

2.1 TpeGoBaHus K NpeABAPUTEIbHON MOATOTOBKE 00y4al01Ierocsi:

2.1.1 |Komnougnas Xumus

2.1.2  |KoMno3uIOHHbIC MaTepHaJbl: CTPYKTYpa, CBOHCTBA, IPUMEHEHHE

2.1.3 |Metopl HCCIIeIOBAHUST MATEPHATIOB

2.1.4 |MeTozapl KOHTPOJIS M aHAJIN3a BEIECTB

2.1.5 |Metponorus, cTaHapTH3AIMS U TEXHHYECKUE H3MEPCHUS

2.1.6 [IIpom3BoacTBeHHAs IPAKTHKA IO IOJIYYCHHIO NPO(ECCHOHAIBHBIX YMEHHI U ONBITA IPO(eCCHOHATBHOMN IeATEeIFHOCTH

2.1.7 | Du3uKo-XxUMHs MOJTUMEPOB

2.1.8 |Ananutnyeckas XUMUs

2.1.9 [IIpoueccsl nonyueHust 1 00pabOTKH MaTepHAIOB

2.1.10 |Kpucramaorpadus

2.1.11 [MaremaTrnueckas CTATHCTHKA M aHAJIN3 JaHHBIX

2.1.12 |Meronsl MaTeMaTH4YECKOIl HU3HUKH

2.1.13 |Teopernueckas MEXaHHKa U OCHOBBI TEOPHH YIIPYTOCTH.

2.1.14 |Dusmxka

2.1.15 |®usznueckas XuMus

2.1.16 |DnexkrpoTexHHUKa

2.1.17 [Maremaruka

2.1.18 |(Xumus

2.1.19 |Mudopmarika 1 OCHOBBI HICKYCCTBEHHOTO HHTEIUIEKTA

2.1.20 |AnanuTHyeckas reoMeTpus

2.1.21 |WmxeHepHas U KOMIbIOTEpHAs rpaduka

2.2 Jucuuniannsl (MOLYJ M) M NPAKTHKH, 1JI KOTOPBIX OCBOEHHE JAHHOM JUCHUILTUHEI (MOIYJs1) HEOOXOIMMO KaK
npeAlecTBYIonee:

2.2.1 |KommnbloTepHble METOABI B (PU3NUECKON XUMHHU

2.2.2  |Metozap!l pU3MKO-XUMUYECKHUX UCCIIETOBAHUI

2.2.3 MO,I[eJ'II/IpOBaHI/Ie XUMUKO-TCXHOJIOTHYCCKUX IIPOLICCCOB

2.2.4 |Hopwms! u npasuia opopmiienust BKP

2.2.5 |IloaroToBka K mpoleaype 3alUThl M 3alIMTa BBITYCKHON KBAJIM(UKAIIMOHHON pabOThI

2.2.6 |TlpenauIuioMHas IPaKTHKA ISl BBIIOJIHEHUS BBITYCKHON KBAJTH(HUKAIIMOHHONW pabOThI

2.2.7 |TepMoanHAaMUKa CIIOKHBIX CHCTEM

3. PE3YJIbTATBI OBYYEHMUSI 1O JUCHUIIJIMHE, COOTHECEHHBIE C ®OPMHUPYEMbIMH
KOMIIETEHIIUSIMU

OIIK-2: Cnoco0eH ucnoabp30BaTh MaTeMaTHYecKne, Gpu3ndeckne, PU3NKO-XUMHYeCKHe, XUHMIUYeCKHe MeTObl, IPUMEHSATH
3HaHuSA PYHIAMEHTAJbHBIX HAYK /ISl PellleHHsI 32/1a4 NPodecCHOHAIbLHOI NeATeIbHOCTH

3HaTh:

OIlK-2-31 wmartemaTHueckue, pusndyeckne, GU3NKO-XUMHUECKHE, XUMHYCCKHE METOIbI

OIIK-1: Cnoco0eH u3y4aTb, aHAJIM3UPOBATDH, HCNOJIb30BATh MEXAHU3MbI XUMHYECKUX PeaKIuii, MPOUCXOASIIUX B
TEXHOJIOTHYECKUX NMPOIECCAX U OKPYKAIOIIEM MHPE, OCHOBBIBAsICH HA 3HAHUSX O CTPOEHUH BElIECTBA, PUPO/ie XUMUYECKOI
CBSI3U U CBOMCTBAaX Pa3jIMYHBIX KJIACCOB XHMHYECKHX 3JIEMEHTOB, COeJUHEHM 1, BelIeCTB U MATEPHAJIOB, OCYLIECTBJIATH
MO/IeJIMPOBaHUE, AaHAJIN3 U IKCIIEPUMEHTBI B IeJIAX MPOBEIEHHS AeTATbHOI0 HCCJIEI0BAHMS VISl pellleHus 3a/1a4 B
npodeccHoHaTbHON 001acTH

3HaTh:

OI1K-1-31 MexaHU3Mbl XUMHYECKHUX PEAKIUH, TPOUCXOSIIUX B TEXHOJOTHYECKHX IPOLIECCaX U OKPYXKAIOIEM MUpe

OIIK-2: Cnoco0eH ucnoabp30BaTh MaTeMaTH4ecKue, (pu3nvecKue, PU3NKO-XUMHYecKHe, XUMUYeCKHe MeTOAbl, IPUMEHSATh
3HAHUs PYyHIAMEHTAJBHBIX HAYK /IS PellleHusI 3a1a4 npodeccnoHaILHOM NesITeTbHOCTH

YMmern:

OI1K-2-Y1 ncnonp3oBaTh MaTeMaTHYECKHE, PU3HUYECKHE, PU3NKO-XUMHUECKUE, XUMHUECKUE METObI, IPUMEHATh 3HAHHUS
(GyHIaMEHTAIBHBIX HAYK JUIS PeHICHHUS 3a/1a4 MPOoPEeCCHOHAIBHON ICATSILHOCTH

OIIK-1: Cnocoben n3yyaTtb, aHATU3UPOBATH, HCIOJIb30BATh MEXAHM3MbI XHMHYECKHX PeaKIuii, MPOUCXOASIIIMX B
TeXHOJIOTHYECKHUX NMPOoIeccax U OKPYKA0IeM MHPe, OCHOBBIBASICh HA 3HAHMAX O CTPOEHUHM BelIeCTBA, IPUPO/Ie XUMHYECKOMH
CBSI3U U CBOHCTBAaX Pa3jIMYHBIX KJIACCOB XUMHYECKHX 3JIEMEHTOB, COeIUHEHHI1, BEIECTB U MATEPHAJIOB, OCYIIECTBJISITH
MO/eJMPOBaHUe, AaHAJIN3 U IKCIIEPHUMEHTHI B 1eJIAX NPOBEJACHH AeTAJbHOI0 MCCJIeI0BAHNA 1JIA PeLeHUs 32124 B
npogeccnoHaILHOM 00J1acTH

YMeTh:




OI1K-1-V1 ncnonp30BaTh MEXaHMU3Mbl XHMHUYECKHX PEAKIMA, IPOUCXOJISAIINX B TEXHOJIOTHUECKUX MPOIIECCaX M OKPYKAIOIIEM MUPE

OIIK-2: Cnoco0eH ucnoabp30BaTh MaTeMaTH4ecKkue, pusnieckne, GU3NKO-XUMHYeCKHe, XUMUYeCKHe MeTOAbl, IPUMEHSATH
3HaHHusA PYyHIAMEHTAJIbHBIX HAYK /ISl pelIleHus 3a1a4 nNpodeccHoHaILHOI 1eATeJIbHOCTH

Baanerb:

OIIK-2-B1 3HaHusIMH (hyHIaMCHTAIEHBIX HAYK JJI pelIeHHs 3a1a4 NPOo(ecCHOHATLHON NesTeIbHOCTH

OIIK-1: CnocodeH nu3y4aTh, aHAJIU3UPOBATh, HCI0JIL30BATh MEXAHH3Mbl XUMHYECKHUX PeaKIMii, IPOUCXOAAIIMX B

TEXHOJOIMYEeCKHUX Mpoueccax u OKpyKaieM MUPE, OCHOBBIBAasICb HA 3BHAHUSAX 0 CTPOCHHUM BellleCTBa, NIpupoae XHUMHYECKOMH
CBSI3U M CBOMCTBaX Pa3/IMYHBIX KJIACCOB XUMHUYCCKHUX JJICMECHTOB, COCIII/[HGHI/IFI, BEHIECTB U MATEPHAJIOB, OCYIIECTBJIATH

MOJC/JIHPOBAHME, AHAJINU3 U IKCIICPUMEHTBI B LEJIAX IIPOBEACHUSA T1€TAJBbHOI0 UCCJACA0BAHUA MJIsl PEeIICHMA 3a1a4 B

npodeccHoHATbHOI 00J1aCTH

Baanern:

OIIK-1-B1 MexaHM3MaMH XUMHUYECKHX peaKHHﬁ, MPOUCXOAANINX B TCXHOJOTMUCCKUX MTPOLECCAX U OKPYKAIIEM MUPE

4. CTPYKTYPA U COJEPKAHHME

Kon HaumenoBanue paznenoB u | Cemectp | YacoB | @opmupyemble | Jiutepatypa |[Ipumeuyanune| KM |Bsimoan
3aHATHSA TeM /BU] 3aHATUSA/ / Kypce HHIHKATOPBI H JJI. sieMble
KOMIeTeHI N i pecypcebl padoThI
Paspea 1. Pazpnean 1.
Beenenue. Ilean u 3agauu
Kypca.

1.1  [IInotHOCTb. [InOTHOCTH 7 2 OIlK-2-31 OIIK | JI1.1J12.1
BelecTBa B Touke. [loHsTHE -2-Y1 OIIK-2-B1| JI2.2J13.1
0 CHJIe BSI3KOCTH. BSI3KOCTB. OIIK-1-31 JI3.2
Enununie! namepenus OIIK-1-V1 o1
BSI3KOCTH. 3aBHCHMOCTD OIIK-1-B1
TUIOTHOCTH U BA3KOCTH OT
temmeparypsl.  /Jlex/

1.2  |YpaBHeHue HEpa3pHIBHOCTU U 7 2 OIIK-2-31 OIIK | JI1.1J12.1
pacxona. [Tousitue 06 -2-Y1 OIIK-2-B1| JI2.2J13.1
00BEMHOM, MACCOBOM OIIK-1-31 JI3.2
pacxomax. DKBUBaJCHTHBII OIlK-1-V1 21
JUaMeTp OIIK-1-B1
TpybonpoBoaa /Jlex/

1.3 |YpaBHEHHs THIPOCTATHKH Ha 7 2 OIlK-2-31 OIIK | JI1.1J12.1
OCHOBE PACCMOTPEHUS CHJI, -2-Y1 OIIK-2-B1| JI2.2J13.1
JIEHCTBYIONINX Ha OECKOHEYHO OIIK-1-31 JI3.2
MaJIblid 00BbEM JKUIKOCTH W OIlK-1-Y1 21
rasa /Jlex/ OIIK-1-B1

1.4  |IIpumeHEeHUE OCHOBHOTO 7 2 OIIK-2-31 OIIK | JI1.1J12.1
YpaBHEHHS THAPOCTATHKH. -2-Y1 OIIK-2-B1| JI2.2J13.1
Manowmetpsl. 'unpo3sarsop 1t OIIK-1-31 J13.2
pasneneHus AByX OIIK-1-V1 21
HECMEIINBAIOIIUXCS OIIK-1-B1
JKugkoctel. M3amepenus
YPOBHS )KHJKOCTH B 3aKpPBITON
€MKOCTH.

Enunuie n3mepenus
nasnenus /JIex/

15 OmnpiT Pelinonbaca. Pexum 7 2 OIIK-2-31 OIIK | JI1.1J12.1
JIBYDKEHHUS KUTKOCTH. -2-Y1 OIIK-2- B1| JI2.2J13.1
Kpurepwuii Pelinonsaca. /TIp/ OIIK-1-31 JI3.2

OIlK-1-V1 21
OIIK-1-B1

1.6  |BeBox ypaBuenus bepaymin 7 2 OIIK-2-31 OIIK | JI1.1J12.1
Ha OCHOBE PaCCMOTPEHUS -2-Y1 OIIK-2-B1| JI2.2J13.1
CHJI, IEUCTBYIOIINX HA OIlK-1-31 JI3.2
OECKOHEYHO MBI 00BEM OIIK-1-V1 o1
JKHIKOCTH WIIHM Ta3a. BeiBoa OIIK-1-B1
ypaBHeHus1 bepHyum u3
paccMOTpeHHs 3aKOHa
coxpaHeHus dHepruu /JIex/

1.7 [ToaroroBka K MPaKTHIECKAM 7 16 OIIK-2-31 OIIK | JI1.1J12.1
3ausaTusM. /Cp/ -2-Y1 OIIK-2-B1| JI2.2J13.1

OIIK-1-31 JI3.2
OIIK-1-V1 €]
OIIK-1-B1

1.8 [|l[IpumeneHue ypaBHEHUs 7 2 OIlK-2-31 OIIK | JI1.1J12.1

bepuynnu. Tpy6ka ITuto. -2-Y1 OIIK-2-B1| J12.2713.1




Pacxonnas maiiba. OIIK-1-31 JI3.2
KondyzopHo-nuddysoproe OIIK-1-V1 o1
ycTpoiicTBo, paboTa OIIK-1-B1
mynbBepuzaropa. Coruio

JlaBans. /TIp/

1.9 |IIpumeHeHue ypaBHEHUSI 2 OIIK-2-31 OIIK | JI1.1J12.1
Bepnymnu. Ypasuenue dapcu- -2-Y1 OIIK-2-B1| JI2.2J13.1
Baiic6axa. ConpoTHBIeHUS OIIK-1-31 J3.2
TpyOOIPOBO/Ia HA JIMHCHHOM OIlK-1-V1 1
y4dacTke. MecTHbIe OIIK-1-B1
conporusienus. /I1p/

1.10 |OcHOBHbBIC XapaKTEPUCTHKH 2 OIIK-2-31 OIIK | JI1.1J12.1
HACOCHOH yCTaHOBKHU Ha -2-Y1 OIIK-2-B1| JI2.2]13.1
OCHOBE YpaBHCHUS OIIK-1-31 JI3.2
Bbepuynnu. OCHOBHbIE TUIIBI U OIIK-1-V1 €|
KOHCTPYKI[UH HACOCOB. OIIK-1-B1
Metonuka pacuéra
THAPABIMYECKUX
CONPOTHUBIICHUI
TpyOoTpoBoa,

HAUBBITOIHENIIINN AHAMETP
TpyOompoBoa, BEIOOP TUIIA U
napametpoB Hacoca /I1p/
1.11 |duddepenunansHoe 2 OIIK-2-31 OIIK | JI1.1J12.1
ypasHeHue HaBbe-Crokca - -2-Y1 OIIK-2-B1| JI2.2J13.1
paccMOTpeHHe CHIl, OIlK-1-31 JI3.2
JEHCTBYIONUX Ha MaJIbIi OIIK-1-Y1 €]
00BEM KUJIKOCTU WU Ta3a. OIIK-1-B1
I'mnpomexannyeckue
kpurepuu nojxobus. /Ip/
1.12 [CBobGoxmHOe ncTeueHHe 2 OIIK-2-31 OIIK | JI1.1J12.1 KM1
JKHUJIKOCTEH U Ta30B U3 -2-Y1 OIIK-2- B1|J12.2J13.1 JI3.2
émkocreit. OcaxaeHue, OIIK-1-31 21
¢bunsTpoBanue, OIIK-1-V1
nepememuBanue /IIp/ OIIK-1-B1
1.13 |IToaroToBka K NpaKTHYECKUM 20 OIIK-2-31 OIIK JI1.1J12.1
sansaTusM /Cp/ -2-Y'1 OIIK-2- B1|J12.2J13.1 JI3.2
OIIK-1-31 31
OIIK-1-V1
OIIK-1-B1

Pazgen 2. Paznen 2.

TemioBbie mMpouecchl

2.1  |TemsoBoii 6anaHc mporecca 2 OIIK-2-31 OIIK | JI1.1J12.1

nepenauu temna /Jlex/ -2-Y1 OIIK-2- B1|J12.2J13.1 JI3.2
OIIK-1-31 31
OIIK-1-Y1
OIIK-1-B1

2.2 |OcHOBHOE ypaBHEHHUE 2 OIIK-2-31 OIIK | JI1.1J12.1
nepeaayn tera. CrocoOsl -2-Y1 OIIK-2- B1|J12.2J13.1 JI3.2
nepenaun teria.llepssrit u OIIK-1-31 21
BTOpPOH 3ak0HBEI Dypbe. BeiBog OIIK-1-V1
BTOPOTO OIIK-1-B1
ypaBHeHus Oypoe.

Koaddummenr
TEIIoNpoBoHOCTH. /JIex/

2.3 |YpaBHEeHHE KOHBEKTUBHOTO 2 OIIK-2-31 OIIK | JI1.1J12.1
TEII000MeHa. -2-Y1 OIIK-2- B1|J12.2J13.1 JI3.2
KpurepuasnbHble ypaBHEHUS. OIIK-1-31 €)
Koadduuuenr Temmooraayun. OIIK-1-V1
Cas3p k03 durmenta OIIK-1-B1
TEIUIOOTAAYH C
K03 PHIIHCHTOM
Terlonepesaud. TemoBble
3arpsisHeHus.  /Jlex/

2.4  |llepenaya temna -boabiMaHa. 1 OIIK-2-31 OIIK JI1.1J12.1
[Mornomenue, u3nydyexue, -2-Y1 OIIK-2- B1|J12.2J13.1 J13.2
IIPOIyCKaHHe OIIK-1-31 €)!
3JIEKTPOMAarHUTHON SHEPTUN OIIK-1-V1
Tenamu. B3anmHoe usnydenue OIIK-1-B1

nByx tein /Jlex/




2.5 |Meroauka pacuera 2 OIIK-2-31 OIIK | JI1.1J12.1
TUAPABIMYECKUX -2-Y1 OIIK-2- B1{J12.2J13.1 JI3.2
COTPOTHUBIICHUN OIlK-1-31 31
TpyOOIIPOBOIOB JUIA OIIK-1-V1
TPaAHCIIOPTA YKUIKOCTEH U OIIK-1-B1
razos. /I1p/

2.6  |KoHcTpykiuu HacocoB 4 OIIK-2-31 OIIK | JI1.1J12.1
YpaBHeHHE 17151 OIMCaHKe -2-V1 OIIK-2- B1|J12.2J13.1 J13.2
MIOJTHOTO HATIOpa, OIIK-1-31 31
pa3BHBAEMOIo OIIK-1-V1
HacocoM. K Hacoca, OIIK-1-B1
MOIITHOCTb 3JIEKTPUIECKOTO
JBHUTATENs Hacoca.

Mero/mKka BeIOOpa Hacoca B
3aBUCHMOCTH OT
THPABIMYECKOTO
COIPOTHUBIICHUS CETH.

Mp/

2.7  |Tumsl TeI000MEHHBIX 2 OIIK-2-31 OTIK | JI1.1J12.1
amnmaparoB. Ha3sanue, -2-Y1 OIIK-2- B1|J12.2J13.1 JI3.2
TUINOBask KOHCTPYKIIHUA, OIIK-1-31 €)!
JIBIOKEHHE TETIIOHOCUTEIIS, OIIK-1-Y1
OCHOBHBIE KOHCTPYKTHBHBIE OIIK-1-B1
9JIEMEHTHI KOXKYX0Tpy04aToro
TeIIO0OMEHHUKA: TpyOHas
peméTka, TpyOoHas
HEPETrOpOIKa, KPEIUICHNUE
TpyO, TEIJIOBOI KOMIIEHCATOP,

YHCIIO XOJIOB, YHCIIO
MIEPETOPOJIOK.;
HamnpaBneHue IBIKSHUS
TEIUIOHOCHUTEJIEH B
TEIJIOOOMEHHHUKE.
JocToMHCTBA U HEIOCTATKHY;
Mp/

2.8 |Pacuer TpyGonpoBoza ans 4 OIIK-2-31 OIIK | JI1.1J12.1
MepeKaYNBaHUS CMECH -2-Y1 OIIK-2- B1|J12.2J13.1 JI3.2
OEH30J1a M TOJTyOJIa TpH OIlK-1-31 €]
temrieparype T U3 XpaHuJHIIa OIIK-1-V1
B TpyOuaThIii mapoBoit OIIK-1-B1
nogorpesarens. Cxema
Tpybonposona /Ilp/

2.9 |Pacuer OCHOBHBIX 2 OIIK-2-31 OIIK | JI1.1J12.1
XapaKTePUCTUKU -2-Y1 OIIK-2- B1|J12.2J13.1 JI3.2
TEII000MEHHUKA JJIs1 HarpeBa OIIK-1-31 21
HCXOJIHON CMeCH, MT01aBaeMOit OIIK-1-Y1
Ha PEKTH(UKAIHIIO MO JaHHBIM OIIK-1-B1
0 peKTU(PUKAINOHHOM
npouecce U kononne /IIp/

2.10 |Omnpenenenue norephb 2 OIIK-2-31 OIIK | JI1.1J12.1
TEIUIOTHI JTy4E€UCITyCKaHUEM -2-Y1 OIIK-2- B1|J12.2J13.1 JI3.2
MOBEPXHOCTHIO CTAIEHOTO OIIK-1-31 €)
amnmnapara IUIHHAPUIECKON OIIK-1-V1
¢opmbl, TemsoBoii pacuér OIIK-1-B1
terioooMeHHuka a. /Tlp/

2.11 |OmnpenesneHue TeMIepaTypbl 2 OIIK-2-31 OIIK | JI1.1J12.1 KM2
BHYTPEHHEH U HapyXHOU -2-Y1 OIIK-2- B1|J12.2J13.1 JI3.2
MIOBEPXHOCTEH OIIK-1-31 91
CTEHKH TEITIOOOMCHHHKA, OIIK-1-Y1
TeMIIepaTypbl HAPYKHOU OIIK-1-B1
MOBEPXHOCTH M30Jsiimu /I1p/

2.12 |PacyeTs! TMHEHHON CKOPOCTH 4 OIIK-2-31 OIIK | JI1.1J12.1 P1
JIBHOKEHHUS )KUIKOCTH T10 -2-V1 OIIK-2- B1|J12.2J13.1 J13.2
TpyOe, MaccoBBIi pacxon OIIK-1-31 31
OeH30J1a IPH yKa3aHHOU OIIK-1-V1
00BEMHOI CKOPOCTH. OIIK-1-B1
MeTo/1bI BEIPaXKECHHUS
KoHueHTparmu. /IIp/

2.13 |BsImonHEHUE KYpCOBOTO 37 OIIK-2-31 OIIK | JI1.1J12.1
npoexta /Cp/ -2-Y1 OIIK-2- B1}J12.2J13.1 JI3.2

OIIK-1-31 €




OIIK-1-V1
OIIK-1-B1

2.14 |TlogroroBka K MPakTUYECKUM 7 12 OIIK-2-31 OIIK | JI1.1J12.1
3anstusM /Cp/ -2-Y1 OIIK-2- B1{J12.2J13.1 JI3.2
OIIK-1-31 31
OIIK-1-V1
OIIK-1-B1
Pa3gean 3. IloaroroBka k
KOHTPOJBHBIM
MEPONPUSATHAM H
BBIIOJIHSIEMBIM pagdoTam
3.1 |/Cp/ 7 8 OIIK-2-31 OIIK | JI1.1J12.1

-2-Y1 OIIK-2- B1{J12.2J13.1 JI3.2
OIIK-1-31 €
OIIK-1-B1
OIIK-1-V1

5. ®OHJ1 OHEHOYHBIX MATEPHUAJIOB

5.1. KoHTpoJibHBIe MeponpuaTHA (KOHTPOJILHasi padoTa, TeCT, KOJJIOKBHYM, 3K3aMeH H T.IT), BOIPOCHI AJIs CAMOCTOATEIbLHOM

NMOATO0TOBKH
Kon KonTponsaoe 135{ OZGIE);ZMBE B
KM MepONpHSTHE b} pel OIIPOCHI [Tt TIOJITOTOBKH
KOMITETEHIIUH
KMI1 KontponbHas padora |OIIK-2-31;0T1K-2- IIpoussectu pacueT TpydomnpoBoaa ajist nepekaunBanust G = 5000 kr/4a
V1;0IIK-2-B1;0IIK- |cmecu 6en3omna (70%) u Tonyona (30%) npu temneparype 30 0C u3
1-31;0TIK-1- XpaHWIHIIA B TpyOUaThIi MapoBoii mogorpesaresb. Cxema
V1;0IIK-1-B1 TpyOonpoBoia npescTaBieHa Ha pucyHke 1. [loqobpats Hacoc.
JlaHHbIE 1711 BapHAHTOB TEHEPUPYIOTCS CIETYIOIUM 00pa3oM: K mudpe
Ha PUCYHKe C 0003HauCHUEM AJIMHBI TPYOONIPOBOAa NPUOABIIeTCS
3HaueHNe HOMepa BapraHTa, yMHOKEHHOTo Ha 1Ba. Hampuwmep, ms 22
BapHUaHT OyLyT cienyrolye AaHHble: 2+2%22 (1muHa TpyOonpoBoja 10
Hacoca); 3+2*22 (mmHa TpyOonpoBoa nocie Hacoca); 10 +2*22
(BBICOTA ITOJIBEMA JIO MIEPBOTO U3rHOa) U T.J1
KM2 KommoxBrym OIIK-2-31;0I1K-2- 1. MarepuaibHbIii OaJlaHC JBMKEHHS YKUIKOCTH I10
V1;0IIK-2-B1;0IIK-  [TpyOonpoBoay ¢ pa3iuuHbIM CEUEHHUEM U IPHHIUI HEPa3PIBHOCTH
1-31;0I1K-1- MOTOKA.
V1;0IIK-1-B1 2. Tuddepennuanbpuble ypaBHEHHS paBHOBeCHs Jinepa.

OCHOBHOE ypaBHEHHE THIPOCTATUKH, €T0 IPUMEHEHHE B PACUETAX.
3. [IpuHuun paboThl )KUIAKOCTHOTO MaHOMeTpa. [lokazaHus
MaHOMeTpa IpH Tepernaie JaBICHUS B OOHYy aTMocepy I pTYTHOTO U
BOJISIHOTO CTOJIOOB.

4. ITpuHIMn paboTH! THAPABINYECKOTO MPecca, HCXOAs OCHOBE
YPaBHEHHUS THAPOCTATUKH

5. IloHsTHE O BA3KOCTHU )KUAKOCTH. Y paBHEHUE CBSA3U CHIIbI
BA3KOCTHOI'O TPEHHUS, BA3KOCTH CPEIbl, INIOIA KOHTAKTa U TPaUeHTa
CKOPOCTH

6. IToHsATHE O HPIOTOHOBCKUX U HEHBIOTOHOBCKHE KHIKOCTSAX.

7. BeiBox nuddepeHuanisHOro ypaBHeHUs JBIKEHUS Dilniepa.
8. Breox m3 muhepeHINaNBHOTO ypaBHEHNS IBIKCHUS
Oiinepa ypaBHenus bepHynu.

9. IonHelii THAPOJMHAMUYECKHUIT Hanop. M3MepeHne pacxo10B
U CKOPOCTEH ABIDKEHUS )KUIKOCTEH U Ta30B.

10. ITpuHnun neiicTBys MyJIbBEPU3aTOPA HA OCHOBE YPABHEHUS
bepnynnu.

11. YpaBuenus HaBbe-Crokca.

12. Pexxumebl aBrkeHus kuakocTt. OneIT PeiiHomabca.
Kpurepuii momobus PeitHomnbaca.

13. TlonHblit runpoarHaMUYECKUi Haop. Mi3Mepenue pacxonoB
1 CKOPOCTEH IBIDKEHUS KUAKOCTEI! U ra3oB.

14. Kputepun ruapoauHaMudeckoro nogobus. O6o0menHoe
KPUTEpUATIBbHOE YpaBHEHHE TUIAPOAUHAMUKH.

15. 3aK0OH CONPOTHUBIECHHS IPH ABMKEHUU OAHO(DA3HOTO IOTOKA.
Ypasuenue Jlapcu-Beiic6axa.

16. KoadduipeHT TuHEHHOT0 TPEHUS KUIKOCTU UM Ta3a o
CTeHKH TpyOonpoBoa. CBs3b K03G(PUIHUEHT TMHEHHOTO TPEHUS
17. YpaBuenue KoapOpyka u Yaiita. MecTHBIC CONPOTHBIICHUS.
18. MeTtoauka pacuyera ruApaBIMYECKUX CONPOTUBICHUI
TpyOOIIPOBOIOB IS TPAHCHIOPTA KUIKOCTEH 1 Ta30B.

19. KoHCTpyKIMU HACOCOB




20. YpaBHeHHE AJIs ONMCaHKE MTOJIHOTO HANopa, Pa3BUBAEMOTr0 HACOCOM.
21. Kz Hacoca, MOIIHOCTH 3JIEKTPUYECKOT0 JBUraTesst Hacoca.

22. Metoauka BeIOOpa Hacoca B 3aBUCUMOCTH OT

THJPABIMYECKOTO CONPOTUBICHHS CETH

5.2. IlepeyeHb padoT, BblNOJIHsIeMbIX 10 aucuuiLinae (Kypcosas padora, Kypcosoii npoekt, PI'P, Pedepart, JIP, IIP u 1.11.)

IIposepsiembie
Kon Hazpanne PoBep
HHIMKATOPbI Conepxanne paboTsI
paboThI paboThI N
KOMIIETEHIIUH
P1 Kypcosas pabota OIIK-2-31;0IIK-2- PaccuuTaTh OCHOBHBIE XapPAKTEPUCTUKH TEILIOOOMEHHUKA /I HarpeBa

V¥1;0I1K-2-B1;0IIK-
1-31;0IIK-1-
V1;0I1K-1-B1

HCXOJIHOW CMECH, MoJIaBaeMoii Ha pekTuuKaiuio. JJaHHbIE O
PEKTUDHUKAIOHHOM TPOIIECCe ¥ KOJIOHHE 3aIaHbl.
TennooOMeHHnK oborpeBaeTcs mapom nox Aaeiaenuem 0,7 MITa.
HcxomHas cMech HarpeBaeTesl 10 TeMIIePaTypbl KUICHHS
HU3KOKHUIISIIIEr0 KOMIIOHEHTa B OWHAPHOW CMecH.

5.3. OneHo4Hble MaTepHAJIbl, HCNOJIb3YyeMble 1JIs1 IK3aMeHa (0MJ1eThl, TeCThI U T.I1.)

Bompocs! st 3agera

1) Tumer TeruiooOMeHHBIX annaparos. HazBanue, THIOBast KOHCTPYKIUS, ABI)KCHHE TETTIOHOCHUTEIIS

2) OcHOBHbIE KOHCTPYKTHUBHBIE JJIEMEHThI KOXKYXOTPYy0UaTOro Tena000MeHHUKA: TpyOHas peleéTka, TpyOHas Heperopoika,
KpeIuieHrue TpyO, TEIIOBOI KOMIIEHCATOP, YHCIIO XOJI0B, YHCIIO MEPETOPOJIOK.;

3) HanpagiieHne ABHKCHUS TEINIOHOCUTEIICH B TEIUIOOOMEHHUKE. J[OCTOMHCTBA M HEIOCTATKH;

4) laTh KpaTKyIO XapaKTEPUCTHKY OCHOBOIOJIATAOIIMM CIOCo0a Mepeayn Teria;

5) Meroauka pacuéra TenI000MEHHON anmnaparypsl;

6) TermToBO# GagaHC MPOUCXOSIIETO B TEMIOOOMEHHOM anmaparype mporecca TeIIonepeIadn;

7) OcHOBHOE ypaBHEHHE TEIIONEPEIaYn U BXOIINE B HEro (hPH3NYCCKUE BETMYNHEL

8) Koaddunument temnonepenayn: pa3sMepHOCTb, GopMyJia Ui BEIYUCICHUS, PU3HYECKOE 3HAYCHUE. |

9) IToHsATHE O TEMIIEPaTypPHOM IIOJIE ¥ TEMIIEPaTypHOM IpaJueHTe TpaaueHTe. IIpuBecTr puMep;

10) YpaBuenue @ypre: Gpopmyina, pu3nveckue BETUUHHBI, BXOAIINE B YPABHEHUE, UX Pa3MEPHOCTh M (PU3UUECKOE 3HAUCHUE,
11) KoadpuimeHT TermmonpoBoAHOCTH: Pa3MEPHOCTh, HHTEPBAJ 3HAYCHHH JUIS Pa3INYHbIX MaTECPHAIIOB, HH)XCHEPHOE IIPUMEHEHHE B
Pa3IHYHBIX dJIEMEHTaX TEIUIOOOMEHHOH anmapaTypsl;

12) BriBog nu¢depeHanbsHOro ypaBHEeHUs IPoLiecca TeIIONPOBOAHOCTH

13) KoadduiueHT TEMIepaTyponpoBOAHOCTH: (popMya, pa3MepHOCTb, Gpu3rdeckuid cMbIci. CONMOCTaBICHNE PAa3MEPHOCTH C
KHHETHYECKOH BA3KOCThIO M K03 durmentom nudpdysuu

14) TennoBoii 6anaHc mpolecca nepeiavn Teria U3TyICHHEM.

15) AGcoutoTHO 4€pHOE Teno, abCOOTHO Oenoe Teno, po3pauHoe Teno. [TpusecT npuMeps

16) 3akon Credana-bosbiMana 1 OCHOBHBIC BBIBOJIBI U3 HETO.

17) PaccMoTpeHue TemnoBoro d6ananca U3Iy4eHHeM JIBYX Tl

5.4. MeToauKa OEHKU OCBOEHUSI TUCHUIIMHBI (MoayJisi, npakTuku. HUP)

OL[GHKa «OTJIMYHO» BBICTABJIACTCA CTYACHTY, €CJIN YETKO C(I)OpMyJII/IpOBaH OTBET Ha BOIIPOC 61/IJIeTa, SICHO MU3J1araroTcCsa

OCHOBHBIC IMOHATUSA U TCOPETUICCKHUEC OCHOBBI; JIOTUYCCKN COCAUHCHBI B €AUHOC ITIOBECTBOBAHUC TCPMUHBI, TTIOHATUS,
TEOPETUICCKUC 0606H.IBHI/IH, OTHOCAIIUECA K paCKpLIBaeMOP'I TEME; €CIIN 0€e3 OMIHOOK BBIIIOJIHEHO MPAKTUYCCKOC 3aIaHUE;

- OLICHKa «XOpOMIO» BBICTABJISICTCA CTYACHTY, €CJIM YaCTUIHO C(bOpMyJ'IPIpOBaH OTBET Ha BOIIPOC 6I/IJ'ICT3., n3JjiararoTcsa

OCHOBHBIC IMOHATHUSA U TECOPETUICCKUEC OCHOBBI; HEJOCTATOYHO JIOTUIHO COCAUHEHBI B CIMHOC MTOBECTBOBAHUC TEPMUHLI, TIOHATHA,
TCOPETHUCCKUEC 0606H_[€HI/IFI, OTHOCAIIUECA K pacprlBaeMoﬁ TEME, €CJIN 0¢3 OIIMOOK BBITOJIHEHO MPaKTUICCKOC 3aJaHUC;

- OLICHKA «YOOBJICTBOPHUTEIbHO» BBICTABJIACTCA CTYACHTY, €CJIN OTCYTCTBYCT YCTKO C(l)OpMyJIHpOBaHHLIﬁ OTBET Ha

MOCTaBJICHHBIN BOIIPOC U SICHOC M3JIOKCHUE TEMbI; OTCYTCTBYCT JIOTHICCKOC COCAUHCHUE B €AUHOC ITOBECTBOBAHUEC TCOPETUICCKUEC
O606H.[6HI/I}I; OTBET Q)opMyanyeTCﬁ Ha MpUuMepax OBITOBOTO YPOBHS; NPAKTHYCCKOC 3aJaHUC BBITIOJIHEHO C HEAOYCTAMU.

6. YHAEBHO-METO/MYECKOE 1 THOPOPMAIIMOHHOE OBECIIEYEHHUE

6.1. Pexomenyemas autepatypa

6.1.1. OcHoBHasI IUTEpaTypa

ABTOpBI, COCTaBUTEIH 3arnaBue bubmmorexa WznarenscTBo, rox
JI1.1 |JleonTtheBa A. U., O01mas XuMu9IecKasi TEXHOJIOTHS: | DIIeKTpoHHas OMOIMoTeKa Tam00B: TaMOOBCKHMiItT
Bpsankun K. B. yueOHOe mocobue roCyJapCTBEHHBIN
TEeXHUYECKUH YHUBEPCUTET
(TI'TY), 2012
6.1.2. lonoHUTeIbHAs TUTEPATypa
ABTOpEI, COCTaBUTEIH 3arnaBue bubnuorexa W3narenscTBo, roj
JI2.1 |Ky3uemnosa O. H., OO01mast XuMHu9IecKast TEXHOJIOTHS | DIIeKTpOHHas ONOIoTeKa Kazanp: Kazanckuit
Codpuna C. 10. MOJIMMEPOB: y4eOHOe mocodue HaIlMOHAIBHBIN
HCCIIEJ0BATENbCKHUH
TEXHOJIOTHYECKUIH YHUBEPCUTET
(KHUTY), 2010
JI2.2 |Cannukosa H. 1O, OO1mas xuMu4yecKas TeXHONOrusl |DIeKTpoHHas OubIoTeKa Boponex: Boponexckuii
I'youn A. C., BnacoBa |u XUMHYECKHE PEAKTOPbI: TOCY/IapCTBEHHBIN YHUBEPCUTET
JI. A, CyxanoB II. T., |cOopHuk 3anau: yueGHOE mocobue UHXKEHEPHBIX TeXHosorui, 2021
Hukymun C. C.




6.1.3. MeTtoaunueckue pa3padoTKu

ABTOpBI, COCTABHTEIH 3arnaBue bubmoteka HV3pnarenscTBo, TOJ
JI3.1 |®ponos B. @., Mertobl pacyera MpoueccoB U [DJeKTpoHHAs ONOIOTEKA Cankr-IlerepOypr: Xumusar,
Pomanxos II. T, anmnapaToB XUMHYECKOH 2020
®muciok O. M. TEXHOJIOTHH: TIPUMEPHI U 3aJa9n:
y4eGHOe rlocodue
JI3.2 |Kacatkun A. T. OCHOBHBIE NIPOIIECCHI U alapaThl | DIEKTpOHHAs ONOIHOTEKA Mocksa: ['ocynapcTBenHOe
XUMHYECKOH TeXHOJIOTUH: HAayYHO-TEXHUYECKOE
yaeOHoe mocobue U3/IaTENIbCTBO XUMHUYECKOM
auTeparypsl, 1961

6.2. Ilepeuenn pecypcoB HHGOPMAIHOHHO-TEJIEKOMMYHHKAIIMOHHOM ceTH «AHTEepHET»

21  [Poccmiickas Hayunas snexrponHas GubmMOTEKA [www.elibrary.ru

6.3 Ilepeyennb MPOrPaMMHOTO 00ecTeyeHHst

i JInnensuu ITO Windows Server CAL ALNG LicSAPk MVL DvcCAL, ITO WinEDUA3 ALNG SubsVL MVL PerUsr u
) PerUsr

I1.2 |ESET NOD32 Antivirus

I1.3  |Microsoft Office

I1.4 |MS Teams

II.5 |Microsoft Excel

I1.6  |Microsoft PowerPoint

I1.7 |Moodle

6.4. Ilepeuenb HHPOPMAIMOHHBIX CIPABOYHBIX CHCTEM M MPO(ecCHOHATBHBIX 023 JAHHBIX

W.1  |Poccmiickoe oGpazosanue: dhenepanbubiii moprai [nekTporHsii pecype]. — http://www.edu.ru/

7. MATEPHAJIBHO-TEXHUYECKOE OBECIIEYHEHME

Ayn. Haznauenne OcHamenne

b-734 JlekuroHHas ayAUTOPHS KOMIUICKT y4eOHOM MeOenn Ha 140 MecT i1t 00yJaronmxcs,
pabodee  MecTO  IpenojaBaTeis,  MyJIbTHMEIUHHOE
obopynoBaHue, HOyTOYK ¢ goctynoM k UTC «UuTepHeT,
OUOC yHuBepcuTeTa 4epe3 JIMYHBIA KaOWHET Ha
wiarpopme LMS Moodle, nmurensnonnsie nporpamMmmel MS
Office, MS Teams, ESET Antivirus u TexHHuecKue
cpencrtBa OOy4eHHs, CIy)Xalque Ui [PEJOCTaBICHHS
uHpopmaryy 00JIbLION ayAUTOPUHL.

b-316 KomnbroTepHslii kiacce KOMIUICKT yd4eOHOW MeOenH, OJKpaH MPOCKIHOHHBIH,
MIPOEKTOP, CTAL[MIOHAPHBIE KOMIMbIOTEPHI 20 INIT.
JInuensnonnoe I1O: LabVIEW 2009 , Electronic
WorkBench; MULTISIM 10.1

YuTanbHblil 3a1 AyIuTOopus Ul CaMOCTOSITENIbHOM paboThl |KOMIUIEKT yueOHOH Mebenu Ha 55 MecT aist 00ydaromuxcs,

AJIEKTPOHHBIX W3JaHUI 50 TIK c¢ pmocrymom x WTC «Uutepuery, SHUOC
YHUBEpPCUTETA 4epe3 JMYHbINA kabuHeT Ha miatdopme LMS
Moodle

Untanbueiii 3a1 Ne 3 (B)  |Ayauropus Ui caMOCTOSITENIbHOM paboThl |KOMIUIEKT y4eOHOoM Mebenu Ha 44 MecTa 171 00ydaromuxcs,
M®Y  Xerox VersaLink B7025 ¢ ¢yuknumeit
MaclmTabupoBaHUsl TEeKCTOB U u3o0paxenuil, 8 IIK ¢
noctynom k UTC «uatepuer», JUOC yHuBepcuTeTa uepes
JMYHBIH KabuHeT Ha iardopme LMS Moodle

8. METOAUYECKHUE YKA3SAHUSA JJISA OBYYAIOINUXCA

I[J'If[ KauC€CTBCHHOI'O OCBOCHHA MaT€pHralia 06y‘IaIOHII/IMC$I PEKOMEHAOBAHO MPOBOAUTH MMTOCTOAHHYIO pa60Ty 0 U3Y4YCHUIO MaTe€puaia
Ha JICKIIMOHHBIX U MPAKTUYCCKUX 3aHATUAX, a TAKKEC IPOBOAUTH CAMOCTOATCIIBHYIO ITIOATOTOBKY M l'lpOpa6aTI>IBaTI> BOIIPOCHI IJIA

CaMOKOHTPOJIA U TOATOTOBKU K KOHTPOJIbHBIM MEPOIIPHUATUAM.




