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1. IEJIM TIPAKTUKH

1.1|momydenue cTyJeHTaMH O0IUX MPeACTaBIeHUI 00 OCHOBHBIX TUIIaX XUMHUKO-TEXHOJIOTUYECKUX
IIPOLIECCOB, BBITYCKE MPOAYKLNU U OPraHU3allii IPOU3BOJCTBEHHBIX IIPOLIECCOB Ha
MPEANPUATHIX XUMHUECKON MPOMBIIUIEHHOCTH, a TAK)KE€ 3HAKOMCTBO C pabOTOI OCHOBHBIX
npuOOPOB U 000PYAOBAHUS I TEXHOJIOTHUECKUX UCCIIEAOBAHUMA

2. 3AIAYM ITPAKTUKHU

2.1|03HaKOMJIEHHE CO CTPYKTYPOH XUMHUUYECKOTO MPEINPHUITHS, C TOHATHAIMU «TEXHOJIOTUYECKUI
MPOILIECCY, KTEXHOJIOTUYECKas YCTAHOBKAY, MOHATUSAMU TEXHOJIOTMUECKOTO PEeXUMA; U3yUCHUE
BOIIPOCOB 0€30MacHON OpraHU3aIy MPOU3BOJICTBA, a TAK)KE BOIPOCOB SKOHOMUKHU U
TUTAHUPOBAHMS;, TPUOOpETeHNE 00YUaIONMMHCS IEPBUYHBIX 3HAHUH B 00JIaCTH OpraHU3aluu 1
MIPOBEJICHUS] HAYYHO-UCCIIEJOBATEIBCKOM 1eATEIbHOCTH.

3. MECTO HPAKTHUKHU B CTPYKTYPE OBPA30OBATEJBbHOM IPOTPAMMBI

Iukna (pasgen) OOIT: |E2.0.01(Y)

3.1/TpeGoBanusi kK NpeABAPUTEJILHON MOATOTOBKE 00VIAIOIIETr0Cs

3.1.1|Opranuueckast Xumus

3.1.2|IIepciekTUBBI pa3BUTUA XUMUYECKOW OTPACTU

3.1.3|O0mas u HeopraHUYecKasi XUMHS

3.1.4|Pusnyeckas XuMus

3.1.5|AnanuTHyeckast XUMHUS U (1)I/ISI/IKO—XI/IMI/IIIGCKI/IG MCTOJbI aHAJIN3a

3.1.6|{cropust XMMHUECKON HAYKH

3.2|/luCUMIUIMHBI M IPAKTUKH, JISI KOTOPbIX 0CBOEHHE JAHHOW IMCHUIIMHBI (MOIYJIs1)
He00X0UMO KaK NpeauiecTByoIIee:

3.2.1|O01masg xuMudeckast TEXHOJIOTHS

3.2.2|TeopeTuyeckas 3IEKTPOXUMHUS

3.2.3|IIpubopsl 1 METOABI UCCIIEIOBAHUS

3.2.4|IIpousBoacTBeHHas mpakTuka: HaydyHo-ucciemnoBarenbckas padbora

3.2.5|/lHHOBaIIMOHHbBIE MaTEpUAIbl B SHEPIeTHUKE

3.2.6|Karanu3 u snexTpokaranus

3.2.7|91eKTpPOCUHTE3 HEOPTAaHUYECKUX COCTMHEHUM

3.2.8|Texnonorus noiay4eHus: GyHKIMOHATBHBIX TOKPHITUI

4. KOMIIETEHLIMN OB YYAIOIET OCSl, ©OPMUAPYEMBIE B PE3VJIbTATE OCBOEHHUS
TACIATITAHBI (MOYJIST)

YK-2: Cnoco0eH onpeae/siTb Kpyr 3a1a4 B paMKax NOCTABJICHHOM LeJIM M BLIOMPATh ONTHMAJIbHbIE
CIOCO0BI X peLIeHHUsl, HCXOAHA U3 AeHCTBYIOIIUX IPABOBBLIX HOPM, HMEIOLHMXCSH PECYPCOB H
OrpaHHYeHHH

3HATL:

VYpoBeHb | |0CHOBHBIE IPUHIIMITBI OPTaHU3ALMHA XUMHUECKOTI0 IPOU3BOCTBA, €0 HEPAPXUUECKON
CTPYKTYPBI

YpoBeHb 2 |0CHOBHBIE IPUHLIMIIBI OPTaHNU3ALMHA XMMHUECKOI0 IPOU3BOICTBA, €0 HEPAPXUUECKON
CTPYKTYpbI; OCHOBHbIE HOPMAaTHUBHBIE TOKYMEHTHI 110 CTaHapTU3alMU 000PYJOBAHNUS;

VYpoBeHb 3 |0CHOBHBIE IPUHIUITBI OPraHU3alUA XUMHUYECKOTO ITPOU3BOJICTBA, €r0 HEPAPXUUECKON
CTPYKTYpbI; OCHOBHbIE HOPMAaTUBHBIE TOKYMEHTHI 110 CTaHapTU3ALMKU 000PYIOBAHNUS;
XUMUYECKHE MPOU3BOJICTBA PETMOHA U OCHOBHBIE TEXHOJIOTMUECKUE MPOLECCHl Ha HUX;

YMeTh:

VYpoBenb | |aHATM3UPOBATh TEXHUYECKYIO JOKYMEHTALIMIO [0 UCIOIb3yEMOMY 000PY0BaHUIO U
peaJn30BbIBAaTh Ha MPAKTUKE TpeOOBAaHUSI HOPMATUBHON JOKYMEHTAIUY;




YposeHs 2

aHAJIM3UPOBATh TEXHUYECKYIO JOKYMEHTAIIHIO 10 UCHOIb3yEMOMY 000PYOBAHUIO U
pean30BbIBaTh Ha MPAKTUKE TpeOOBaHUS HOPMATUBHON JOKYMEHTAIMH; OCYILECTBIATh
MIOUCK, 00pabOTKy U aHaJIM3 HAYYHO-TeXHUYECKON MH(OpMaIy o NpohuIt0 NPaKTUKHY;

Yposens 3

aHAJIM3UPOBATh TEXHUYECKYIO TOKYMEHTAIUIO TI0 UCIIONIb3yeMOMY 000pYAOBaHHUIO U
pean30BbIBAaTh Ha MPAKTUKE TpeOOBAaHUS HOPMATUBHON JOKYMEHTAIMH; OCYILECTBISTh
MOKCK, 00pabOTKy U aHANIU3 HAyYHO-TEXHUUECKON HHPOPMAIIIH 110 TPOPUITIO
IIPAKTUKU;TPOBOJUTH OLIEHKY PE3yJIbTaTOB aHAJIN3a ChIPbs U MaTEpUAJOB;

Baanern:

VYposens 1

HABBIKaMU OIICHUBAHUS MTAPAMETPOB U OMMCAHUS TEXHOJIOTHUHU U 000PYIOBAHHSI XUMHUYECKOTO
TIPEPUSITHS,

YposeHs 2

HaBbIKaMH OLICHUBAHUS MTAPpaMCTPOB U OITMCAHUA TCXHOJIOI'MHU U O60pyI[OBaHI/I$I XHUMHNYCCKOI'O
NpCaANpuUATUS; HABBIKAMHA U3JI0OKCHUS MMOJTYYCHHBIX 3HAHWI B BHUAC OTUYCTA O MPOXOKIACHUN
IPAKTUKH,

Yposens 3

HABBIKaMU OIICHUBAHUS TAPAMETPOB U OMMCAHUS TEXHOJIOTUHU U 000PYIOBAHHSI XUMHUYECKOTO
MPEANPUATHS; HABBIKAMH U3JI0’KEHUS [TOJYYEHHBIX 3HAHUHU B BUJIE OTUETA O MPOXOKICHUU
MPAKTUKHU; HAaBBIKAMU pa0O0ThI ¢ HAYYHO-TEXHHUUECKOH, CIIPAaBOYHON TUTEPATypOil U
3JIEKTPOHHBIM PECYPCAMHU 10 TEOPETUYECKUM U TEXHOJIOTMYECKUM aCIEKTaM XUMHUYECKOU
TEXHOJIOTHH;

OIIK-5: Cnoco0eH ocylniecTBJISATH IKCIEPUMEHTAJbHbIE NCCIE0BAHUS U NCIIBITAHUSA 0 3aJJaHHOM
MeTO/INKe, MPOBOANTH HAOJII0OeHNs] U U3MEPEHHUS C YUeTOM TPeOOBAHWI TeXHUKH 0e30MaCHOCTH,

o0padaThIBaTh U HHTEPNIPETHPOBATH IKCIIePHMEHTAJIbHbIE JaHHbIE

3HaTh:

Yposens |

CBOWCTBA XUMHUYECKUX HJIEMEHTOB M COCTUHEHUI; MEXaHU3Mbl XUMUUECKUX PEAKIINH,
MIPOUCXOSAIINX B TEXHOJIOTHYECKUX MPOLIECcCax; MpaBuia TEXHUKU O€30MacHOCTH,
IIPOM3BOJICTBEHHOIN CAHUTAPHH, NOXKApHOH 6€30MaCHOCTH M HOPMbI OXpaHbl TPYJa;

Yposens 2

CBOWCTBA XUMHUUYECKHUX AJIEMEHTOB U COCAMHEHUI; MEXaHU3Mbl XUMAUYECKUX PEaKLIUM,
MIPOUCXOAAIINX B TEXHOJIOTHYECKUX MPOIECCaX; OCHOBHOE 000pyI0BaHUE, TPUMEHSIEMOE B
HAy4YHBIX UCCIICIOBAHUSIX U XUMHUYECKON TEXHOJIOTUM U TIPUHITUII €T0 JICUCTBUS;, ITpaBuiia
TEXHUKH 0€30MMacHOCTH, TPOU3BOACTBEHHON CAaHUTAPHH, ITOKAPHON OE30MACHOCTH U HOPMBI
OXpaHbl TPy,

Yposens 3

CBOMCTBA XUMHUYECKUX DIIEMCHTOB M COEIUHEHUI; MEXaHM3Mbl XUMHUYECKUX PEAKIINI,
MIPOUCXOIAIINX B TEXHOJIOTHYECKHX MPOIIECCax; OCHOBHOE 000y I0BaHKE, IPUMEHSIEMOE B
HAYYHBIX UCCIICAOBAHMUAX M XMMUYECKON TEXHOIOIMH M IPHHIIKII €10 JEUCTBUS; OCHOBHBIE
HpI/IHHI/IHBI OpFaHI/I3aIII/II/I XUMHUYECCKOTO HpOI/IBBOI[CTBa, €ro HepapXquCKOﬁ
CTPYKTYPBI;IIPaBUJIa TEXHUKU O€30IIaCHOCTH, TPOU3BOACTBEHHON CAHUTAPUH, ITOKAPHOM
0€30MMacHOCTH U HOPMBI OXPaHbl TPY /4,

YMeTh:

Yposens 1

aHAJIM3UPOBATh TEXHUYECKYIO TOKYMEHTAIUIO MO UCIIOJIb3yeMOMY 000pyAOBaHHUIO U
peann30BbIBAaTh HAa MPAKTUKE TPEOOBAHMSI HOPMATUBHOM TOKYMEHTALINY;

YpoBens 2

MIPOBOAMTD OIICHKY PE3yJIbTaTOB aHAJIM3a ChIPhs U MaTepUAJIOB; aHAIU3UPOBATh MMapaMeTPhl
TEXHOJIOTMYECKOI0 ITPOLIECCa;

Yposens 3

aHAIIM3UPOBATh TEXHUYECKYIO JOKYMEHTALHIO 10 UCIOIb3yEMOMY 000PYJOBAHUIO U
peann30BbIBaTh HAa MPAKTUKE TPEOOBaHHSI HOPMATUBHOM JOKYMEHTALMH; IPOBOAUTE OLIEHKY
PE3yNbTAaTOB aHAJIM3a ChIPhS U MaTEpUAJIOB; aHAIIU3UPOBATh apaMeTPbl TEXHOJIOTHYECKOTO
npoliecca,;

Biaagernb:

Yposens |

HaBBIKAMU pabOThI C HAYYHO-TEXHUYECKOM, CIIPABOYHOM JIUTEPATYPOH U SJIEKTPOHHBIM
pecypcaMu IO TCOPECTUYCCKUM U TCXHOJIOTHICCKUM ACIICKTaAM XUMHYECKOUI TCXHOJOI'uH,

Yposens 2

HaBbIKaMU pabOThI C HAYYHO-TEXHUYECKOMN, CIIPAaBOYHOM JINTEPATY PO U 3JIEKTPOHHBIM
pecypcamu 10 TEOPETUUECKUM U TEXHOJIOTHYECKUM aCIeKTaM XUMUYECKOW TEXHOJIOTHH;
HaBbIKaMU MPOBEACHMSI SKCIIEPUMEHTAIILHBIX UCCIIEOBAHUN C YU4ETOM TpeOOBaHUI TEXHUKU
0e301acHOCTH




VYposens 3

HaBbIKaMU pabOTHI C HAYYHO-TEXHUYECKOU, CIIPABOYHOMN JIUTEPATYPOH U SJEKTPOHHBIM
pecypcamu Mo TEOPETUUECKUM M TEXHOJIOTHYECKUM aCIIeKTaM XUMHYECKOW TEXHOJIOTHH;
HaBbIKaMU TIPOBEICHHSI SKCIIEPUMEHTAIBHBIX UCCIICIOBAHHM U HAOMIOIEHUN C y4eTOM
TpeOOBaHMI TEXHUKU O€30MaCHOCTH

IIK-4: cioco6eH UCNO0b30BATH OCHOBHbIE €CTECTBEHHO-HAYYHbIE TEOPHH /JIs1 IOHUMAHUS
NMPUHIUIIOB PadoThl NPUOOPOB U YCTPOMCTB, VISl IPOrHO3MPOBAHUSA CBOMCTB (PYHKIIMOHAJIBHBIX

MAaTepHaJIOB NPH pelieHNnH NpodeccHoHANbHBIX 3a1a4

3HATD:

Ypogens |

MEXaHU3MBbI XUMHNYCCKUX peaKHHﬁ, MPOUCXOOAIHNX B TEXHOJOTMYCCKUX IMTPOIECCAX,

YpoBens 2

MEXaHU3Mbl XHMHUYECKUX PEaKINH, MPOUCXOAAIINX B TEXHOIOTHUECKHUX MPOIeccax;
MPUHIUIBI paOOTHI TPUOOPOB M TEXHOJIOTHYECKOT0 000pyT0BaHHS

Yposens 3

MEXaHU3Mbl XHMHUYECKUX PEaKINH, MPOUCXOAAIINX B TEXHOJIOTHYECKHUX MPOIeccax;
MPUHIHUIBI paOOTHI IPUOOPOB M TEXHOJIIOTUYECKOTO 000PYA0BaHMS; OCHOBHOE
000pyIOBaHNE, IPUMEHIEMOE B HAYYHBIX HCCIICIOBAHUIX M NPUHIINI €T0 ACHCTBUS;

YMeTh:

Yposens |

IIPOBOAWTE OLUCHKY PE3YJILTATOB aHAJIN3a ChIPbA U MAaTCPUAJIOB,

YpoBens 2

MIPOBOJIUTH OLIEHKY PE3YJIbTAaTOB AHAJIN3A ChIPbS U MAaTE€pPUAJIOB; IPOrHO3UPOBATH CBOMCTBA
(YHKIIMOHATLHBIX MaTEPUAIOB

Yposens 3

MIPOBOJIUTH OLIEHKY PE3YJIbTAaTOB AHAJIN3A ChIPbS U MAaTE€pPUAJIOB; IPOrHO3UPOBATH CBOMCTBA
(YHKIIMOHAJTBHBIX MAaTEPUAJIOB; AaHATM3UPOBATH MTapaMeTPhl TEXHOJIOTMYECKOTO0 IpoIiecca

Baagern:

Yposens |

HaBbIKaAMU OLICHUBAHUS MMAPaMCTPOB U TCXHOJIOTMHW XUMHWYCCKOI'O NPCANPUATUS,

Yposens 2

HaBbIKaAMM OLICHUBAHUW MMApaMCTPOB U OMMUCAHUSA TCXHOJIOTHUN XHUMHYCCKOTO MPCAITPHUATHA,

VYposens 3

HaBBbIKAMHU OLICHUBAHUS [TAPaMETPOB U ONMUCAHUS TEXHOJIOTMU U 000PYA0BaHUS XMMUYECKOTO
NPEAIPHITHS;

B pe3vabnTare ocBoOeHHS THCIHUIIINHBI 00 VYA CS TOJKEH

4.1

3HaTh:

4.1.1

CBOMCTBAa XMMHYECKUX 3JIEMEHTOB U COEAMHEHUI; MEXaHU3Mbl XUMUYECKUX PEAKLIHIA,
MIPOUCXOISIINX B TEXHOJIOTHUYECKUX MPOIIECCAX; TEXHUYECKYIO TOKYMEHTAIMIO JJIsl IPOBEACHUS
CTaHJAPTHBIX U CePTH(PUKAITMOHHBIX UCTIBITAHUH; TIPAaBIJIa TEXHUKHU O€30TIaCHOCTH,
MIPOU3BOICTBEHHON CaHUTAPHH, TOXKAPHOU O€30MTACHOCTH M HOPMBI OXPaHBI TPY/1a; XUMUYECKHE
MIPOU3BOJCTBA PETHUOHA U OCHOBHBIE TEXHOJOTUUYECKHE MPOIECCHl HA HUX; OCHOBHOE
00opyioBaHME, TPUMEHSIEMOE B HAYUHBIX UCCIEAOBAHUIX U XUMUYECKON TEXHOJIOTUU U TIPUHIIHIT
€ro JeHCTBUSA; OCHOBHBIE IPUHIIUIIBI OPTaHU3aUU XUMUYECKOTO IIPOU3BOICTBA, €TO
HMEepapXUYECKOU CTPYKTYPbl; OCHOBHbIE HOPMATHUBHBIE JOKYMEHTHI 110 CTaHAAPTU3ALINT
000pyIOBaHUsT; TPUHIMIIBI paOb0THI MPHOOPOB U TEXHOJIOTHYECKOT0 000PYIOBAHNUS

4.2

YMerh:

4.2.1

OCYIIECTBIIATH TIOUCK, 00pabOTKY M aHaJIM3 Hay4YHO-TEXHUYECKOH HH(pOpMAIMK IO TPOPHITIO
NPAKTHKH; aHAJTM3UPOBATh TEXHUYECKYIO JOKYMEHTALHUIO 110 HCIIOIBb3YeMOMY 000pyIOBaHHIO U
peann30BbIBAaTh HA MPAKTUKE TPEOOBaHHUS HOPMATUBHOM JOKYMEHTALMH; IPOBOJAUTE OLIEHKY
PE3yJIbTaTOB aHAIN3A CHIPhSI 1 MATEPHAJIOB; aHATM3UPOBATh TAPaAMETPhI TEXHOJIOTUYECKOTO
npoiiecca; NoAOUpPaTh TEXHOJIOTMYECKHE MTapaMeTphl MpoIiecca U UCIOIb30BaTh HEOOX0IMMOE
000py0BaHNE; HCIIOIB30BaTh TEXHUYECKNE CPECTBA ISl U3MEPEHHSI OCHOBHBIX TApaMETPOB
TEXHOJIOTUYECKOTO MPOLECcCa; MPOrHO3UPOBATh CBOMCTBA ()YHKIIMOHAJIBHBIX MaTEPHAIOB

4.3

Baanernb:




4.3.1

HaBbIKaMU pabOThI C HAYYHO-TEXHUYECKOM, CIIPAaBOYHOM JTUTEPATYPOU U AIIEKTPOHHBIM PECYpCaMHU
10 TEOPETUYECKUM U TEXHOJIOTHUYECKUM aCleKTaM XUMHUUYECKONW TEXHOJIOTHH; HAaBbIKAMU
OLICHHMBAHHUSA MTAPAMETPOB U OMHCAHUS TEXHOJIOTHH U 000pYAOBAHUS XUMHUECKOTO IPEANPUSITHS,
HaBBIKAMU M3JI0’KEHUS TTOTYUYEHHBIX 3HAaHUH B BUJIE OTUYETA O MIPOXOXKICHUH MTPAKTUKHU; METOIaMH
mo100pa TEXHOJIOTUYECKOTO 000PYI0BaHMsI; METOAAMH YIIPABICHUS TEXHOIOTUYECKUMU
IpoLeccaMy MPOU3BOICTBA; METO/IaMU OCYIIECTBIIEHUS TEXHOJIOTMYECKOT0 Mpoliecca B
COOTBETCTBUH C PETJIAMEHTOM; HAaBBIKAMU MPOBEACHUS SKCTIEPUMEHTAIBHBIX UCCIIEIOBAHUNA U
HAOJIOJICHUH ¢ Y4eTOM TpeOOBAHUN TEXHUKH 0€30MTaCHOCTH

S. COAEPKAHUE ITPAKTUKH

Kon HaunmenoBanme pa3aesios | Cemectp /| YacoB | Komnerten- | JIuteparypa | Unte | Ilpumeuanue
3aHATHA U TeM /BH] 3aHATHS/ Kypc 107071 PAaKT.

Pazgea 1.

1.1  [TlogroroBUTENbHBIN dTAM
/Tema/
IIpoBenenue 4 2 IIK-4 YK-2 JI1.1 0
OpraHu3alMOHHOTO OIIK-5 JI1.2J12.1
cOOpaHHsI 1O MPAKTUKE. J12.2J12.3
O3nakomieHue 2.4
CTYAEHTOB C LEJIAMU U 21022
3a/1a4aMy MTPaKTHKH,
pEriiaMeHTOM,
TpeOOBaHUSMHU K
OCBOCHHIO.
[Tonyuenue
VHIMBHJTY ATTbHBIX
IIpoxoxnenue 4 10 |IIK-4 YK-2 J1.1 0
HEOOXOIUMBIX OIIK-5 JI1.2J12.1
MHCTPYKTaXeH, JI22J12.3
MOJy4YEeHHUE JOMyCKa Ha J12.4
npoMIiomaaky. /Cp/ 21 92

1.2 |IIpou3BOACTBEHHBIN 3TAN
/Tema/
O0630pHBIE IKCKYPCHUH 10 4 23 [1IK-4 YK-2 J1.1 0
KJTFOYEBBIM OIIK-5 JI1.2J12.1
NPEANPUIATHSIM U JI2.2J12.3
npousBoacTBam. /Cp/ J2.4

2192

Co6op undopmanuu mo 4 40 |[IIK-4 YK-2 J1.1 0
CTPYKTYpPE YCTaHOBKH, OIIK-5 JI1.2J12.1
TEXHOJIOTHH JI2.2J12.3
MIPOU3BOJICTBA, 2.4
TEXHOJOTHYECKOMY 2192
pexumy.
[Tony4yenue cBeneHuii o
KaueCTBE ChIPhA,
peareHToB U
BBIITyCKaeMOU
NPOAYKLHH, U IPYTOM
uH(pOopMaIuu B
COOTBETCTBUU C

1.3 [3akirounTenbHBIN Tan

/Tema/




CO6op undopmaruu o 20 (IIK-4 YK-2 JI1.1
TEOPETUYECKUX ACIEKTax OIIK-5 JI1.2J12.1
M3y4aeMoro mpoiecca, J12.2J12.3
pabota ¢ IUTepaTypoi 1o J2.4 J12.5
Teme npakTuku. /Cp/ J2.6
2192
IloaroroBka oTueTra 1Mo 9 I1IK-4 YK-2 JI1.1
npaktuke. /Cp/ OIIK-5 JI1.2J12.1
J2.2712.3
J2.4 J12.5
J12.6
2192
Pazgen 2. KonTpoasn
2.1  |UroroBblif KOHTPOIB
/Tema/
3amuTa oT4YeTa 1Mo 4 4 I[IK-4 YK-2 JI1.1 0
npakTtuke /3auérCOn/ OIIK-5 JI1.2J12.1
J2.2J12.3
J12.4
21392

6. ®°OHI OHEHOYHBbLIX CPEJICTB

6.1. KoHTpOoJALHBIE BOIPOCHI U 3a1aAHNSA

KontposbHbIe BOITPOCHI:

1. Ha kakux npeanpuaTusx Bbl IPOXOIUIU MpakTUKy? [laiiTe nX XapaKTEepPUCTHUKY.

2. OxapaktepusyiTe OCHOBHOM Mpolecc, MPOTEKAaIOUUi B OCHOBHOM anmapare.

3. Kakue ¢dakTophl OKa3bpIBaIOT BIUSHUE Ha TaHHBIN nporiecc? [lepedncnure ux U yKaXuTe KpaTko, KaK uX
W3MEHEHUE BIUSET HA BBIXOJ U KaY€CTBO MPOIYKTA.

4. Yro sBisieTcs cbippeM? OTKy1a OHO TOCTynaeT?

5. Kakue TpeOoBaHHUs K CHIPBIO MPEIBABIAIOTCS U C YEM ATO CBSI3aHO?

6. 3 kakux anmapaTtoB COCTOUT ycTaHOBKa? [lepeuncianTe ux u KpaTKo yKa)KUTE Ha3HAYEHUE KaXI0ro U3
HUX.

7. Kak opraHn3oBaHa TEXHOJOTMYECKAs CXeMa N3yd4aeMoil yCTaHOBKHU? ONUIIUTE MOCIEA0BATEILHOCTD
nporecca.

8. Ykaxxkure, Kakoil anmapar sBJSICTCS OCHOBHBIM Ha JJaHHOUM ycTaHoBKe? UTo oH coO0# mpeacTaBisieT?

9. [lepeuncnure OCHOBHBIC OTIACHBIE MPOU3BOICTBEHHBIE (DAKTOPHI, XapaKTEPHBIE IS TaHHOW YCTAHOBKH.
10. Ykaxxurte, Kakoil 13 BHIIETICPEUNCICHHBIX (DAKTOPOB, HAa BaIll B3TJIS, SIBISIETCS CAMBIM OITACHBIM?

11. HazoBUTE OCHOBHBIE CPEICTBA MHIUBUIYATLHOM U KOJIJIEKTUBHOM 3aIlIUTHI, KOTOPbIE IPUMEHSIOTCS Ha
JTAHHOW yCTaHOBKE IS 3aIUThl paOOTHUKOB OT BBIILIEHA3BAHHOTO (haKTOpa.

12. [lepeunciute OCHOBHBIE 3arpS3HSIONINE KOMIIOHEHTHI, COJIEp KaIrecs] B TBEPAbIX OTX01ax?

13. TlepeuricinuTe OCHOBHBIE 3arpA3HAIONINE KOMIIOHEHTHI, COAECPKAIINECS B CTOUYHBIX BOJAX?

14. TlepeuncnuTe OCHOBHBIC 3arPSI3HSIONINE KOMITOHEHTBI, COJIEPIKAIIHeCs B Ta30BBIX BRIOpOcax?

15. O6opynoBanue, MPUMEHIEMOM 711 TEPMOOOPAOOTKH MAaTEPUATIOB M H3ICITHA.

16. O6opynoBanue, IPUMEHSIEMOH JIJIs IEPEMEIIUBAHUS KUAKOH (a3bl.

17. O6opynoBanue, MpUMEHIEMOE JIJIsl PA3CIICHHs TBEPION U KUIKOH (a3.

18. O6opyaoBanue, MPUMEHAEMOE /111 HAHECCHHUS METAITMYCCKUX TTOKPBITHH.

19. Tunsl CymmiabHOTO 000PYIOBAHUS.

20. Ocy1ecTBICHHE TEPMOCTATHPOBAHUS B TAOOPATOPHBIX YCIOBUSX.

21. Jlng mpou3BOACTBA KAKUX MPOIYKTOB UCIOJIB3YIOT KATAIUTUYECKHUE TTPOLIECCHI.

22. B KaKuX OTpaciisiX IPOMBIIUICHHOCTH MPUMEHSIETCS aJICOPOITHS

23. MeTobl OYMCTKH CTOYHBIX BOJ TPOMBIIICHHBIX MPEANPUATHI

24. Metoabl BOJOTOATOTOBKHI
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6.2. TeMbI NHCLMEHHLIX PadoT

OTyer 1o npakTUKeE.

6.3. Dol OIEHOYHLIX CPEICTB

®DOHJT OIIEHOYHBIX CPEJICTB MTPUIIATaeTCs.

6.4. IlepeyeHb BUI0OB OIEHOYHLIX CPEACTB

KoHTpoJsibHbIE BOIPOCHI.

7. YHEBHO-METOAUYECKOE U THOPOPMANIMOHHOE OBECIIEYEHUWE IMTPAKTUKH

7.1. PexoMeHayveMasi JUTEpaTypa

7.1.1. OcHOBHAsI JJUTEPATYPA

ABTODBI, 3arnaBue W3naTenbeTBo, 1ol
JI1.1 |CocHoBckast H. I'., |BBenenne B aneKTpoxumMuio: yueOHoe ocoOue s Awnrapck: AHI'TY,
Hcromuna H. B.  |oOyJaronuxcs 1o HanpaBieHUIO "XUMHIecKas 2016
TEeXHOJIOTHS"
JI1.2 [Angpees 1O. 4. DIIEKTPOXUMHUS METAJIOB U CIIaBOB: yueOHoe mocodue |M.: U3marenbckuit
Jlom "Beiciiee
O6pa3zoBanue u
Hayxka", 2016
7.1.2. JlomoJTHHATEILHASA JUTEPATYPA
ABTODBI, 3ariaBue N3 naTeancTBO, roa
JI2.1 |KpuBob6okoB FO. [DnexTpoxuMuueckue mpou3BoOJICTBA: y4ueb. mocodue Amnrapck: ATU,
A. 1995
JI2.2 |CocHoBckas H. I'., [Dnekrpoxumuueckue peaktopbl 1 000pyaoBaHue 1iexoB [Anrapck: Anl'TY,
Hcromuna H. B., |2JIeKTpOXUMUYECKHUX TTOKPBITHH: y4ueO. mocodue mo 2015
KoBamok E. H. JUCIUILINHAM "DJIEKTPOXUMUYECKHE PEAKTOPhI",
"O6opyioBaHUE U OCHOBHI MPOSKTUPOBAHUS IIEXOB
AIEKTPOXUMUYECKUX MTOKPHITHIA"
JI2.3 |CocHoBckuii I'. H.,[OCHOBBI 31€KTPOXMMHUYECKON TEXHOJIOTUH. Amnrapck: AI'TA,
CocHorckas H. I'. |["anpBanOTEexXHUKA: yueOHOE 1MocoOme 2004
JI2.4 |Tomunos A. I1. [TpuknaaHas >IEeKTPOXUMUS: YUEOHHK I By30B M.: Xumus, 1984
JI2.5 |barouxwuii B. C. OCHOBBI JIEKTPOXUMUU M.: Xumus, 1988
JI2.6 |AcTtomuna H. B., [OcHOBBI IPOEKTUPOBAHUS HNEKTPOXUMUYECKHUX Anrapck: AI'THU,
Cocnogsckas H. I'., [mpousBoacTB: yued.-MeTo. mocodue no gurioMHoMmy  |2000
Muxaiinos b. H., |npoektupoBanuio ans crya. creu. 250300
CocHoBckuii I'. H.

7.2. IlepeyeHb pecypcoB HHGMDOPMANMOHHO-TEJIEKOMMYHUKANMOHHO¥ ceTH ""UHTepHeT"

31 |GalvanicRus — nadopmannonHo-o0pa3zoBaTenbHblil CallT, CO3JaHHBIN CIICIHATNCTAMU-
HpO(beCCI/IOHaJ'IaMI/I B 00J1aCTH TaJIbBAaHUKHU U raJIbBAHOTEXHUKH COBMECTHO C KypHaJIOM
«[anpBaHOTEXHHUKA 1 00pabOTKA MOBEPXHOCTHY, CIICHIUATM3UPOBAHHBIMU Kadeapamu
yausepcuteroB, HUU u Bexymmmu xommanusivu Poccun. - http://www.galvanicrus.ru/lit/

32 |BemoaHeHne 1 0OpMIICHHE BHIITYCKHBIX KBATU(PUKAIIMOHHBIX padoT,
HaY4YHO-HMCCIIEI0BATEIbCKUX paOOT U OTYETOB 110 MPAKTUKaAM : MeToJuueckue ykazanus / M. b.
brikoBa, XK. A. I'opeeBa, H. C. Ko3znoga, /1. A. [loaropusiii. - Mocksa : U3a. Jlom MUCuC, 2015. -
68 c. - Tekct : anexkTpoHHbIH. - URL: https://znanium.com/catalog/product/1223233

7.3.1 Ilepeyenbs NpOrpaMMHOIo0 o0ecreyeHus

7.3.1.1|Windows E3EDU Dev UpLSA [['ocynapctBennsiit koHTpakT Ne 442019-004 ot 24.05.2019
CpOK neicTBus 3 rona|

7.3.1.2|Office Pro + Dev SL [I'ocynapctBennblil koHTpakT Ne 442019-004 ot 24.05.2019 cpox
nercTBuA 3 ronal

7.3.1.3|Mathcad Education - University Edition [I"ocynapctBenHsiit KoHTpakT Ne 3MO-007 ot
02.12.2019 1.]




7.3.1.4[Zoom Professional Licenses [[loroBop moctrasku Ne I1-033/2020 ot 01.06.2020]

7.3.1.5|Kaspersky Endpoint Security [[doroBop Ne CJI-072/2019 ot 09.12.2019]

7.3.2 llepeyeHb HHPOPMANOHHBIX CIPABOYHLIX CHCTEM

7.3.2.1|Koncynbsrantlnroc

7.3.2.2|Hayunas snexrponHas 6ubnuoreka eLIBRARY.RU

7.3.2.3{UPBUC

7.3.2.4|Equnoe okHO q0cTyIa K HHGOPMAIIMOHHBIM pecypcam

7.3.2.5|Texakcnepr

7.3.2.6|Undopmannonno-ananmtuueckas cuctema SCIENCE INDEX

7.3.3 [lepeyeHb 00pa30BaATEILHBIX TEXHOJOTHIA

7.3.3.1]LMS Moodle

7.3.3.2|19bC Znanium

8. MATEPUAJIBHO-TEXHUYECKOE OBECIHHEYEHUE IMPAKTUKH

8.

[

Jlnig peanuzanuy AUCUUILTMHBI HE0OX0quMa ydeOHast ay TMTOpUS AJIsl IPOBEICHUS
MIPOMEXKYTOYHOM aTTeCTAIlH, OCHAIIEHHAS CIICIIHATM3UPOBAHHON MeOeTbIO (CTOMBI, CKAaMbH,
CTYJIbS ISl CTYI€HTOB U MperoaBaTesis, yueOHas JocKa).

8.2|CamocrosTensHas padoTa 00y4JaromuXxcsi MOKET ObITh OPraHM30BaHA B UNTAJIHLHOM 3aJi€ U 3aj1e
ANEKTPOHHON MH(POPMAITUHU, KOTOPHIE TAK)KE OCHAIICHBI CIISIIUATU3UPOBAHHON MEOEIbIO (CTOIIBI,
CKaMbH, CTYJbsI U CTYJCHTOB M NIPEIOIaBATENsl,  TEXHUIECKUMH CPEICTBAMH 00ydeHUS
(TeneBU30pOM, MYJTBTUMEIUUHBIM MPOCKTOPOM, TIPOSKIIMOHHBIM YKPAHOM, KCEPOKCOM,
MIPUHTEPOM, CKAaHEPOM ).

9. METOINYECKUE YKA3ZAHUSA JJIA OBYYAIOIIUXCSA 1O OCBOEHUIO ITPAKTUKHU

[IpoxoxxaeHne yueOHOM MPAKTUKU SABISIETCS BAXKHBIM 3TArloM 00y4eHusl, TaKk Kak 3TO CIIOCOOCTBYET
(hopMHpoBaHHIO 0A3UCHBIX MPEJICTABICHHUN O IPOMBIIINIEHHOM ITPOU3BOJICTBE, €T0 CTPYKTYPE,
0COOEHHOCTSIX ¥ 3aKOHOMEPHOCTSIX ()YHKIIMOHHUPOBAHUSI.

[Ipouecc mpoxoxaeHUs MPAKTUKU COCTOUT U3 CIEAYIOLUIUX ITAMOB:

1. IToaroToBUTENBHBIN 3TAl BKIIOYAET:

- IPOXO’KJEHNE COOpaHUs MO MPAKTUKE C PyKOBOJIUTENIEM MIPAKTHUKHU OT KadeIphl.

- IPOXOXKJICHHE HEOOXOAUMBIX MHCTPYKTaKEH 10 TEXHUKE O€30MacHOCTH U OXpaHe TpyJa B CPOKH,
YCTaHOBJICHHbIE MPEANPUATHEM, HA KOTOPOM MPOBOJIUTCS MPAKTUKA.

- IOJTyYeHHE WHIANBUAYATHHOTO 3aJaHUs Ha MMPAKTUKY. 3aJaHKe HAIIPaBJICHO HAa COOpP KOHKPETHBIX
MaTepUaJIoB 10 BEIOpaHHOM TEME.

2. [Ipou3BOACTBEHHBIH TaN MpenoIaraer:

- OCYIIECTBJICHHE 0030PHBIX IKCKYPCHUI Ha KITFOUEBbIC IPEANPHUATHS U TIPOU3BO/ICTBA.

- 3HAKOMCTBO C 3aBOJIOM, IIEXOM, YCTAHOBKOM.

- cOop nH(pOpMAIHK TIO CTPYKTYPE YCTAaHOBKH, TEXHOJIOTHH MTPOU3BOJICTBA, TEXHOJIOTHIECKOMY PEXKHUMY,
MOJTy4E€HUE CBEJICHUH O KaUueCTBE ChIPbs, PEareHTOB U BBIITYCKaeMOM MPOAYKIIMH, U APYT0il HHGOpMAIIUH B
COOTBETCTBUH C 3a/IaHUEM.

JlaHHBIH 3TaMn MPOBOAUTCS Ha MECTE HETIOCPECTBEHHOTO MPOXOXKIACHHSI MPAKTUKHU (3aBOJ, LIEX,
yctaHoBKa). CTyZIEHT COTJIaCOBBIBACT CBOIO JAJIbHEHIIIYIO0 pabOTy B paMKax JaHHOTO 3Tara ¢
OTBETCTBEHHBIM 3a IPOBEJICHIE MPAKTUKHU Ha MPON3BoAcTBE. OTBETCTBEHHBIE 3a IPOBECHUE MTPAKTHKHU HA
MIPOM3BOJICTBE MPEJOCTABISIOT BCIO HEOOXOIUMYIO JOKYMEHTALIMIO, 110 BO3MOKHOCTH MTPOBOIST
9KCKYPCHH TI0 11eXy (YyCTaHOBKE) i JeTalbHOTO O3HAKOMIICHHS CTYACHTOB C JICHCTBYIOIICH
TEXHOJIOIMYECKON CXEMOH, Tal0T HEOOXOAMMYIO TEXHUUECKYIO WIIM HHYIO KOHCYJIbTALIMIO 110 padoTte
000pyI0BaHUs U T.II.

B nepuon mpoBeieHus MPON3BOACTBEHHON MPAKTUKU PYKOBOAMUTENb MPAKTUKH OT KaeAphl TPOBOIUT
WHANBUAYaTIbHBIE KOHCYIBTAIMH JISI CTYICHTOB B COOTBETCTBHH C TpaUKOM.

Ha xoHCynmpTanusx cTy1eHTsl HHQOPMUPYIOT PYKOBOAUTEINS O XOZE MPOXOKICHHS TPAKTHKH, PEIIAIOT
BOMPOCHI, BO3HUKAIOIIUE B XO/1€ U3YUYCHHSI IPOU3BOICTBEHHBIX MaTepUaIOB U APYTOi TEXHUYECKOU
JOKVMEHTAIIMH, 3 TAKXKEe 3aHUMAIOTCS U3VUYEHHUEM TEOPETHYECKOr0 MaTepuana.




- cOop uHbOpMAIUU O TEOPETHUECKHUX aCTeKTaX U3y4aeMoro mpoiecca, paboTa ¢ JUTepaTypoii 1o TeMe
MIPaKTUKH.

- MOATOTOBKA OTYETA MO MPAKTUKE.

ATTecTanus 1o UToraM MpakTUKH MPOBOAUTCS HA OCHOBAHUHU 3aIIUTHI opopMieHHOTO oTyeTa. [1o nToram
MOJIOKUTEIIFHOU aTTecTalluy o0ydarolieMycst BeIcTaBisieTcs nuddepeHmpoBanHas oleHka (OTIUYHO,
XOpOLLO, yI0BIETBOPUTEIBHO).

MeToauueckie yKa3aHusl IPUJIaraloTcsl.
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1. IEJIM TIPAKTUKH

1.

—

noJrydyeHue npodecCHOHaIbHBIX YMEHUHN U ONbITa MPO()ECCHOHABHOM e TEIbHOCTH Iy TEM
CaMOCTOSITEJIbHOTO BBITIOJTHEHUS 33]1a4, IOCTABJICHHBIX MPOrPaMMOM MTPAKTUKH, TPAKTUIECKOE
03HAKOMJIEHHE CO CTPYKTYPOH MPEANpUATHS, C OCHOBHBIM TEXHOJIOTHYECKUM 000pyAOBaHUEM U
M3Yy4YEHHUE MPOLIECCOB MPOU3BOJICTBA OCHOBHBIX BUJIOB METAJUIMUECKUX U HEMETAJTMYECKUX
MaTEepUajIoB, MOKPHITUH, a TAK)KE XUMUYECKOMN MPOTYKIUHU SIEKTPOXUMUUYECKUMH METOIaMHU.

2. 3AIAYM ITPAKTUKHU

2.

—

dbopMupoBaHUe y 00YYAIOMINXCS KOMIETEHIINM, CBA3aHHBIX C IIEJIOCTHBIM MPEICTABICHUEM O
TEXHOJIOTHSX MPOU3BOJICTBA METATUTMYECKUX U HEMETAJTUTMYECKUX MAaTEPUAIIOB, TOKPBITUH,
Pa3IUYHON XUMHAYECKOW MPOAYKIIMHU, OPTaHU3AUEN U CTPYKTYPOU NPEANPUSITHN MO UX
MIPOU3BOICTBY, CIIOCOOHOCTU ¥ TOTOBHOCTHU OCYIIECTBIISATH TEXHOJOTHUECKHUH MPOIEeCC B
COOTBETCTBHUU C PETIAMEHTOM M MCIOJIb30BaTh TEXHUYECKHUE CPEJCTBA ISl KOHTPOJISI OCHOBHBIX
napaMeTpOB TEXHOJIOTHYECKOTO MPOIIecca, CBOMCTB ChIPhS M TOTOBOM MPOAYKIIUHU, pabOTOM ¢

HOpMaTHBHO—TeXHHqCCKOﬁ ,HOKYMGHTaHHeﬁ.

3. MECTO HPAKTHKHU B CTPYKTYPE OFPA30OBATEJBbHOW IPOTPAMMBI

Iukna (pasgen) OOIT: |E2.0.02(H)

3.1

TpeOoBaHus K IPeABAPUTEILHON MOATOTOBKE 00YYAIONIErocs:

3.1.1

Bsenenue B 2JIEKTPOXUMUIO

3.1.2

VYyebnas npaktuka: O3HaKOMHUTEIIbHAS MPAKTHKA

3.1.3

HJIaHI/IpOBaHI/Ie OKCIICPUMCHTA

3.14

I/IHHOBaIII/IOHHBIG MaTCpHraJibl B SHCPIrCTUKE

3.1.5

AHQIUTUYECKUI KOHTPOJIb TEXHOJIOTUU MaTEPUaIoB

3.1.6

KOMHBIOTepHOG MOJACIMPOBAHUC B XUMHUKO-TCXHOJIOTHICCKUX CUCTCMAX

3.2

JIMCHMIUINHBI M MPAKTHKH, 1JIs1 KOTOPBIX OCBOEHHUE TAHHOM THCHHIIIMHBI (MOTYJI51)
HEe00X0IMMO KaK NpeaiiecTBYIoOIIee:

3.2.1

besomnacHOCTh )KU3HENEATENHLHOCTHU

3.2.2

HpOI/I3BOI[CTBeHHa$I IMPpAaKTHUKaA: HpeI[,HI/IHJ'IOMHaH IIpaKTHUKa

323

O6opynoBaHNE U OCHOBBI IPOEKTUPOBAHMS TPOU3BOICTB (PYHKIIMOHAIBHBIX MaTEPHAIOB

324

OCHOBBI HAyYHBIX MCCIICOBAHUN U MPOEKTUPOBAHUS

3.2.5

HpOI/I3BOI[CTBeHHaH IIpaKTHUKa: Hay‘lHO—I/ICCHeﬂOBaTCHBCKaﬂ pa60Ta

3.2.6

TexHonorus nosiy4eHus QyHKINOHATIBHBIX TOKPBITHMA

4. KOMIIETEHIHUH OBYYAIOIIEI'OCA, POPMUPYEMBIE B PE3YJIbTATE OCBOEHUA

TUCHUILIMHBI (MOLYJIS)

YK-1:

Cnoco0eH ocylecTBIAATH MOUCK, KPUTHUYECKUH aHAJIU3 U CHHTe3 HHopManuu, TPUMEHSATH
CHUCTEMHBIH MOAXO0/ 1JIsl pellieHUsl MOCTABJEHHBIX 32/1a4

3HaTh:

YpoBeHb | |0CHOBHBIEC TPUHIIUIIBI, METOIBI K (POPMBI KOHTPOJISI TEXHOJIOTUYECKOT0 TIpoIecca U KadecTBa

MIPOTYKIIHH;

ypOBCHL 2 |OCHOBHBIE IMPUHOUIIBI, MCTOABI 1 (I)OpMH KOHTPOJIA TCXHOJOTHYCCKOI'O IMTPpOoIcCcCa U Ka4€CTBa

MPOAYKIMH; OCHOBHbIE HOPMATUBHBIE JOKYMEHTHI [0 CTaHAapTU3aluu 000pyI0BaHUS U
cepTUUKALMU TPOTYKIHH;

YpoBeHb 3 |0CHOBHBIC TTPUHIIUIIBI, METOJIBI K ()OPMBI KOHTPOJISI TEXHOJIOTHYECKOT0 TIpoIecca U KadecTBa

MPOIYKIMH; OCHOBHbIE HOPMATHUBHBIE JOKYMEHTHI [0 CTaHAapTU3aLUU 000pyI0BaHUS U
cepTUHUKAIMU TPOIYKIIMH; OPTaHU3ALMOHHYIO CTPYKTYPY NPEIIPUSTHS

YMeTh:

ypOBCHL 1 p8.3pa6aTBIBaTB TCXHOJIOTHUYCCKUC CXCMBI QJICKTPOXUMHUYCCKHUX IIPOHU3BOACTB, 00OCHOBBIBATH

BBIOOD YCIIOBUH AJIEKTPOIIHN3a, 00ECIICUNBAIONINX BBICOKOE KA4eCTBO;




YposeHs 2

pa3pabaTbIBaTh TEXHOJIOTHUECKUE CXEMBbI AJIEKTPOXUMUYECKHUX ITPOU3BOICTB; 00OCHOBHIBATh
BBIOOP YCIIOBHII 3JIEKTPOIIN3a, 00€CIIEUNBAIONINX BHICOKOE KQUeCTBO; BBISIBIISATH M YCTPAHSTH
OTKJIOHEHHsI OT PEKUMOB PabOThI TEXHOJIOTHYECKOTO 000PYA0BaHMS;

Yposens 3

pa3pabaTbIBaTh TEXHOJOTHUECKUE CXEMBbI AJIEKTPOXUMUYECKHUX ITPOU3BOICTB; 00OCHOBHIBATh
BBIOOP YCIIOBHII 3JIEKTPOIIN3a, 00€CIIEUNBAIONINX BHICOKOE KQUeCTBO; BBISBIISATH M YCTPAHSTh
OTKJIOHEHUsI OT PEKUMOB PabOThI TEXHOJIOTHYECKOTO 000PYA0BaHMSI; aHAIN3UPOBATh
TEXHUUYECKYIO JOKYMEHTAIUIO, peall30BbIBATh HA MPAKTUKE TPEOOBAaHUS HOPMAaTUBHOM
JOKYMEHTAluU

Biaagernb:

VYpogens 1

HaBBIKaMU pa60TI)I C Hﬂy‘-lHOfI n HOpMaTI/IBHO-TGXHI/ILI€CKOI\/JI I[OKYMGHTaHHCfI; HaBBIKaMU
BBI60p8. O60py,[[OBaHI/I$I JJI TIPOBCACHHU A TCXHOJIOTHYCCKOT'0O IIPOLECCCa,

Yposens 2

HaBBIKAMU pacueTa OCHOBHOT'O TE€XHOJIOTHYECKOTO 000PY/I0BAHUS; HABBIKAMHU PAOOTHI C
HAy4YHOM U HOPMATUBHO-TEXHUUECKOHN TOKyMEHTalllel; HaBbIKaMu BBIOOpa 000pyA0BaHUs
JUIsL IPOBEJICHUS] TEXHOJIOTUYECKOTO MPOIIeCCa;

Yposens 3

METOJIaMU OCYIIIECTBICHHUS TEXHOJIOTUYECKOTO IPOLIECC B COOTBETCTBUU C PETIIAMEHTOM;
HaBBIKAMHU pacyeTa OCHOBHOT'O TEXHOJIOTHYECKOTO 000PY10BaHMsI; HaBBIKAMU PaOOTHI €
HAaYYHOH ¥ HOPMATHBHO-TEXHUYECKOH IOKYMEHTAIMeH; HaBBIKaMH BEIOOpa 000PYI0BaHUS
JUIsL IIPOBEJICHUS TEXHOJIOIMYECKOIO MPOLECCa;

YK-2: Cnnoco0eH onpeaejiiTh KPYr 3a/1a4 B PAMKAX MOCTABJICHHOMH LeJIM H BLIONPATH ONITHMAJIbHbIE
Croco0bI UX pelleHnsl, UCXOAS U3 NeHCTBYHIIMX MPABOBLIX HOPM, HMEKOIIUXCH PECYPCOB U

OrpaHHYeHM I

3HaTh:

Yposens |

TCXHOJIOTHYCCKUC MPOUCCCBI U OCHOBHOC TCXHOJIOTUYCCKOC O60py,HOBaHI/Ie;

Yposens 2

TEXHOJIOTHYCCKHUC IMMPOLECCChI U OCHOBHOC TCXHOJOTMYCCKOC O60p}’I[OBaHI/I€, HCIIOJIB3YEMOC
IpU MOJIYUCHUHN MCTAJUIMYCCKUX HOKpBITI/IP’I Ha ACTAIAX U U3ACIIUAX,

Yposens 3

TCXHOJIOTHUYCCKHUC IMPOLUCCChI U OCHOBHOC TCXHOJIOTUYCCKOC 060py110BaHHe, HCIIOJIb3YyCMOC
IIpHU MOJIYUCHHUH MCTATIMYCCKHUX HOKpBITI/Iﬁ Ha JCTaJIIX U U3CIINAX, a TAKXKEC CUHTC3a
PA3JIMYIHBIX XUMHWYCCKUX MPOAYKTOB SJICKTPOXUMHUYCCKUMU MCTOAAMU,

YMeTh:

VYposens 1

MIPOBOJIUTH OCHOBHBIE MaTepUAJIbHbBIE, SHEPIrETUUECKUE PACUETHI; BBISBIIATD U YCTPAHIThH
OTKJIOHEHHMSI OT PEKUMOB PabOThI TEXHOJIOTHUECKOr0 000py10BaHUS;

YpoBeHs 2

MIpOBOANTH OCHOBHBIC MAaTCPUAJIbHBIC, DOHCPICTHYCCKUC PACUCTEI, BBIABJIATL U YCTPAHATD
OTKJIOHCHHA OT PCIKUMOB pa6OTI)I TEXHOJIOTHYECKOT'O O6OPYI[OBaHI/IH; HCIIOJB30BATh
TCXHUYCCKHUC CPCACTBA IS UIBMCPCHUA OCHOBHBIX ITAPAMCTPOB TCXHOJIOIMYCCKOI'O

VYposens 3

MIPOBOJIUTH OCHOBHBIE MaTepUAIIbHbBIE, SHEPIrETUUECKUE PACUETHI; BBISIBIIAT U YCTPAHIThH
OTKJIOHEHHSI OT PEXKUMOB PabOThl TEXHOJIOTHUECKOr0 000pyA0BaHUs; UCIIOIB30BATh
TEXHUYECKUE CPEACTBA JIJIsi U3BMEPEHUS OCHOBHBIX TapaMETPOB TEXHOJIOTHUUECKOTO Mpoliecca
raJlbBAHOXUMHYECKOI 00pabOTKH MOBEPXHOCTH UJIH 3JEKTPOXUMHUECKOTO CUHTE3a
XUMHUYECKUX TPOTYKTOB;

Biaagernb:

Yposens |

HaBbIKaMM CTaHJAPTHBIX HCIIBITAaHHI BCIICCTB U MAaTCPUAJIOB,

YposeHs 2

HaBbIKaMH CTAHAAPTHBIX HUCIBLITAHUN BEIIECTB U MaTCpHaIOB; HABbIKAMHU O6pa6OTKI/I
PE3YJILTATOB SKCIICPUMCHTOB U OLICHKHU IMOTPCIIHOCTH,

Yposens 3

HaBbIKaAMH CTAHAAPTHBIX HUCIBLITAaHUN BCHICCTB U MATCPHAJIOB; HABbIKAMU O6pa6OTKI/I
PE3YJIbTATOB SKCIICPUMCHTOB U OLICHKHU IMMOIPCITHOCTH; HABBIKAMHA pacucTa OCHOBHOI'O
TEXHOJIOI'MYCCKOI'O O60py,Z[OBaHI/I$I;

OIIK-4: Cnoco0eH o0ecnneynBaTh NPOBeIeHUE TEXHOJIOTHYECKOr0 Mpouecca, HCnojab30BaTh
TeXHUYeCKHe CPeACTBA JAJIsi KOHTPOJIA MapaMeTPOB TEXHOJIOTMYECKOT0 MPolecca, CBOMCTB ChIPhA 1
roTOBOM NMPOAYKUMH, OCYLIECTBIATH H3MEHEHHE MAapaMeTPOB TEXHOJIOTHYeCKOro npouecca npu

H3MEHEHHH CBOMCTB CbhIPpbA

3HATD:

VYposens 1

O6HII/IC 3aKOHOMCPHOCTH XUMHYCCKUX ITPOLCCCOB; OCHOBHBLIC XUMHWYCCKUEC ITPOU3BOACTBA,




OCHOBHBIC IMMOHATHA TCOPUH YITPABIICHUA TCXHOJIOTUYCCKUMU IMIPOUCCCAMU;

Yposens 2

OGH.II/IC 3aKOHOMCPHOCTH XUMHWYCCKUX ITPOLCCCOB; OCHOBHBIC XUMHWYCCKUC IIPOU3BOJACTBA,
OCHOBHBIC ITPUHIUIIBI OpraHu3alu XUMHUYCCKOro Iporn3BOJACTBA, €ro HepapXquCKOﬁ
CTPYKTYPbI; OCHOBHBIC TOHATHUSA TCOPUHN YIIPABJICHUA TCXHOJIOTMICCKUMHU MMPOLECCCaAMMU,
OCHOBHBIC BUJIbI CUCTEM aBTOMATUYCCKOI'O PEryJIMpoOBaHusA U TUIIOBBIC CUCTCMBbI
ABTOMATHYCCKOI'O YIIPABJICHUA B XUMHYSCKOMN IIPOMBIINIJICHHOCTH,

Yposens 3

OCHOBHBIE TPUHIIMIIBI OPTaHNU3ALMHA XUMHUECKOT0 IIPOM3BOCTBA, €0 UEPAPXUUECKOI
CTPYKTYPbI; 00I1I1e 3aKOHOMEPHOCTH XMMHYECKHX MPOIECCOB; OCHOBHBIE XUMUYECKUE
IIPOU3BOJICTBA; OCHOBHBIE MTOHSTHS TEOPUH YIIPABICHHS TEXHOJIOTUYECKUMHU NTPOLIECCAMU;
OCHOBHBI€ MTOHATHUS TEOPHUH YIIPABICHUS TEXHOJOTMYECKMMU IIPOLIECCAMH; OCHOBHBIE BUIBI
CHUCTEM aBTOMATHUYECKOI'O PETYJINPOBAHUS U 3aKOHBI YIIPABJIECHUS; TUIIOBBIE CUCTEMBbI
ABTOMAaTHYECKOIO YIPABJICHUS B XMMUYECKON IPOMBIIIUIEHHOCTH;

YMeTh:

VYpoBeHb | |onpeaensiTs XxapakTep IBUKEHUS KUAKOCTEH U ra30B; pAaCCUUTHIBAThH TapaMeTPhl U BEIOUPAThH
arnmaparypy s KOHKPETHOTO XUMUKO-TEXHOJIOTMYECKOTO MPOLIECCa;

YpoBeHb 2 |pacCUUTHIBATh OCHOBHBIE XapaKTEPUCTUKN XUMHUECKOTO MpOoIecca, BEIOMpaTh
palLuoOHAIBHYIO CXEMY IIPOU3BOJACTBA 3aJaHHOIO IPOAYKTA, OLIEHUBATH TEXHOJIOTUIECKYIO
3((PEeKTUBHOCTD MPOU3BOJICTBA; PACCUUTATH TEXHOJIOTHYECKUE MTapaMeTPhl TSl 3aJaHHOTO
npoliecca 1 1nojo0parh ONTUMAaIbHbIC;

VYpoBeHb 3 |onpenenaTs XapakTep IBUKECHUS )KUAKOCTEH 1 Ta30B; pACCUMTHIBATh TApaMETPhl U BEIOUPATh
arnmnaparypy st KOHKPETHOTO XMMUKO-TEXHOJIOTMYECKOTO MPOIIECCa; PACCUUTHIBATH
OCHOBHBIC XapaKTepI/ICTI/IKI/I XUMHUYCCKOT'O HpOL[CCC&, BI:IGI/IpaTI: paLII/IOHaHI:HYIO CXCMy
MIPOM3BOICTBA 33JIAaHHOTO MTPOIYKTA, OIIEHUBATH TEXHOJIOTHYECKYIO 3 (HEKTUBHOCTh
MPOU3BOJICTBA; PACCUUTATH TEXHOJIOTUYECKUE MapaMeTpPhl JIsl 33JaHHOTO TIpoliecca U
o100paTh ONTHMAJILHbIE;

Baagern:

YpoBeHb | |MeTOTaMU TEXHOJIOTHYECKUX PACUETOB OTAEIBHBIX Y3JI0B XMMHUYECKOTO 000pYyI0BaHUS;

VYpoBeHb 2 |MeTOaMH pacyeTa U aHaJIn3a MPOLECCOB B AJIEKTPOXUMHUECKUX alIaparax, OnpeaeICHUs
TEXHOJIOTHYECKHUX MOKa3aTesel mpolecca; METoJaMu BEIOOPa JIEKTPOXUMUYECKHUX
pEaKTOpOB;

YPOBGHB 3 METOAaAMHU TCXHOJIOTHUYCCKUX pvaeTOB OTOCIIBHBIX y3J'IOB XUMHUYCCKOT' O 060pyI[OBaHI/I$I;

MCTOJaMHU pacy€Ta U aHaJIn3a IIPOLHCCCOB B JJICKTPOXUMHUUCCKUX allllapaTax, OIIpCaACICHUA
TEXHOJIOTHYSCKHX ITOKa3aTesIeH mnmponecca; MeTtoaaMmu BLI60pa QJICKTPOXUMHUYCCKUX
PCAKTOPOB; MCTOJaMHU YIIPABJIICHUSA XUMHUKO-TCXHOJIOTUYCCKUMU CUCTEMAMHA U MCTOJJaMU
PETYJINPOBAHUA XUMUKO-TCXHOJIOTHYCCKUX ITPOLCCCOB,

ITK-3: cnoco6eH NpUHUMATh KOHKPeTHbIE TeXHUYeCKHe pellieHus pu pa3padoTke
TeXHOJIOTHYeCKHX NPOLECCOB, OCYIECTBJATh TEXHOJIOTHYeCKHIi MPo1ecc B COOTBETCTBUH €
periiaMeHTOM, HCI0JIb30BATh TEXHHYECKHe CPeIcTBa VI H3MEPeHHsl OCHOBHBIX IapaMeTpOB
TEXHOJIOTHYeCKOro Nnpouecca, CBOiCTB ChIPpbs M NPOAYKIUH, BIONPATh TeXHHYECKHE CPeACTBA H

TEXHOJOIMH € YY€TOM IKOJOTNICCKHUX NnoCJeCTBHH MX NPUMCHCHUSA

3HaTh:

YpoBeHb | [XxUMHYECKHE U STEKTPOXUMHUYECKHE MTPEBPALICHUS B IPOIIECCax dIEKTPOIU3a;
ANEKTPOXUMHUYECKUE TPOIIECCHI; TEXHOJIOTHIO OCHOBHBIX JICKTPOXHUMHUYECKUX MPOIIECCOB;

YpoBeHb 2 |XUMHYECKUE U TEKTPOXUMHUUECKHE MTPEBPALICHHS B MPOIIECcCcax dIEKTPOIN3a;
ANEKTPOXUMHUYECKUE TIPOIIECCHI; TEXHOJIIOTUIO OCHOBHBIX JICKTPOXHUMHUYECKUAX
IIPOIIECCOB;0CHOBHBIC ITPHHIIMUITBI, METOIbI K (POPMBI KOHTPOJIS TEXHOJOTHYECKOTr0 Mporiecca
U Ka4eCTBA NPOAYKLINY;

YpoBeHb 3 |XUMHUYECKUE U SJICKTPOXUMHUYCCKHE ITPEBPALICHUS B IPOIIECCAX IIEKTPOIIN3a;

JIEKTPOXUMHUYECKHUE MPOLECCHI; TEXHOJIOTUI0 OCHOBHBIX 3JIEKTPOXUMHUUYECKUX
MIPOLIECCOB;0CHOBHBIE TPUHIIUIIBI, METOIbI U (POPMBI KOHTPOJISI TEXHOJIOTUYECKOTO Ipoliecca
Y KauyecTBa NMPOJYKIMHU; IPaBUIa TEXHUKU 0€30IaCHOCTH U NTPOU3BOACTBEHHON CAaHUTApUH;
OpPraHU3ALMOHHYIO CTPYKTYPY IPEANPUSATHS




YMeTh:

Yposens |

pa3pabaTbIBaTh TEXHOJOTMUECKUE CXEMBI AIEKTPOXUMUYECKHUX ITPOU3BOICTB; 0OOCHOBHIBATh
BBIOOP YCIIOBUIl 31€KTPOIIN3a, 00€CIEUNBAIOIINX BHICOKOE KA4eCTBO;

Yposens 2

pa3pa6aTI)IBaTI) TCXHOJIOTHUYCCKUEC CXCMbI SJICKTPOXUMHUYCCKUX ITPOU3BOACTB, 00OCHOBBIBATh
BBI60p YCJ'IOBI/Iﬁ QJICKTPOJIMU3a, O6CCHG‘{I/IBaI-OH_II/IX BBICOKOC Ka4CCTBO,IIPOBOJHUTL OCHOBHLIC
MaTCpHaJIbHBIC, DHCPICTUICCKUC PACUCTDI; BBIABIIATE U YCTPAHATH OTKIIOHCHHA OT PEKNMOB
pa6OTBI TCXHOJIOI'MYCCKOI'O O60py,Z[OBaHI/I$I;

Yposens 3

pa3pabaTbIBaTh TEXHOJOTMUECKUE CXEMBbI AJIEKTPOXUMUYECKHUX ITPOU3BOICTB; 0OOCHOBHIBATh
BBIOOp YCJIOBUI 21EKTPOIIN3a, 00ECIEUNBAIOIINX BBICOKOE Ka4eCTBO;[IPOBOIUTh OCHOBHBIE
MaTepHallbHbIE, SHEPIeTUYECKHE PACUETHI; BBISBIIATh U YCTPAHATh OTKJIIOHEHHUS OT PEKHMOB
paboThl TEXHOIOTMYECKOTI0 000pyA0BaHNUS;aHATU3UPOBATh TEXHUYECKYIO IOKYyMEHTALINIO,
pearn30BbIBaTh HAa NPAKTUKE TPEOOBAaHMSI HOPMAaTUBHOM IOKYMEHTALIUU.

Baanern:

VYposens 1

HaBBIKAMU aHAJIN3a CHIPhs M MaTEPUAIIOB; METOIaMH 1T0100pa TEXHOJIOTUIECKOTO
000pyI0BaHUS;

Yposens 2

HABBIKAMU aHAIIN3a ChIPbS U MaTEPUAIOB; METOIaMHU TT0I00Pa TEXHOJIOTUIECKOTO
000pyI0BaHUs U YIIPaBJICHUS TEXHOJIOTMUYECKUMH MPOLIeCCaMu IIPOU3BOJCTBA,

Yposens 3

HABBIKAMU aHAIIM3a CHIPhS U MaTEPUAIOB; METOIaMHU TT0I00Pa TEXHOJIOTUIECKOTO
000py/10BaHUs U YIIPaBJICHUS TEXHOJIOTHUECKUMH MTPOLIeCCaMU MPOU3BO/ICTBA; HABBIKAMU

paboThl ¢ HAYYHOH M HOPMATUBHO-TEXHUYECKOH TOKYMEHTAIUEH;

ITK-2: cnocoGeH ocymiecTBJIATh COOP, CHCTEMATH3ANMIO U AHAIN3 HAYYHO-TeXHHUYECKOH
HH(pOPMAIIU 0TEeYeCTBEHHOT0 U 3apYy0e;KHOr0 ONBITA 110 TeMaTHKe HCC/IeI0BAHUS

3HATD:

Yposens |

OCHOBHbIE HOPMaTHBHbIE JOKYMEHTBHI 110 CTaHAAPTU3ALUU 000PYAOBaHUS U CePTUPHUKALIU
MIPOTYKIIVH;

YpoBens 2

OCHOBHBIE HOPMAaTUBHBIE JOKyMEHTHI 110 CTaHIaPTU3AIMKN 000PYI0BaHUS U CepTUPUKAIIII
MPOIYKIIMK; OCHOBHBIE IPUHIIUIBI U METO/bl KOHTPOJISI TEXHOJIOTHYECKOTO Ipoliecca 1
KayecTBa MPOAYKIIUU;

Yposens 3

OCHOBHbIE HOPMaTHBHbIE JOKYMEHTBHI 110 CTaHAAPTU3ALUU 000PYAOBAaHUS U CePTUPHUKALIUU
MPOJYKIMH; OCHOBHBIE IPUHLIUIIBI, METOJIbI U (HOPMBI KOHTPOJISI TEXHOJIOTUYECKOTO
rpolecca U KayecTBa IpOLyKLIHH;

YMeTh:

Yposens |

AHAJIN3UPOBATH TCXHUYCCKYIO TOKYMCHTAIIUIO

Yposens 2

AHAJIM3UPOBATL U CUCTCMATU3ZHUPOBATH TCXHUYCCKYIO JOKYMCHTAIIUIO

Yposens 3

AHAJIIMU3UPOBATD TCXHUYCCKYIO JOKYMCHTAIUIO, pCAJIN30BbIBATh HA ITPAKTHUKE TpC6OBaHI/I$I
HOpMaTHBHOP’I JOKYMCHTAalUU

Baanern:

Yposens |

HaBbIKAMHU PaOOThI C HAYYHOU JOKyMEHTAIMeH;

Yposens 2

HaBbIKaMU pabOThI C HAYYHON U HOPMAaTUBHO-TEXHUYECKON JOKyMEHTAIUEH;

Yposens 3

HaBbIKaMU pabOThI C HAYYHON U HOPMAaTUBHO-TEXHUYECKON JOKyMEHTAIMEH; HaBbIKaMU
00pabOTKH pe3yabTaTOB HKCIIEPUMEHTOB U OLIEHKH MOTPEIIHOCTH;

IK-4: cioco6eH UCNO0b30BATH OCHOBHBIE €CTECTBEHHO-HAYYHbIE TEOPHH /1JIs1 IOHUMAHUS
NMPUHIIAIIOB PadoThl NPHUOOPOB U YCTPOMCTB, VISl MPOrHO3MPOBAHUSA CBOWCTB (PYHKIIMOHAJIBHBIX

MaTEpHaJIOB IIPHU PCLICHUH l'IpO(l)eCCI/[OHaJH)HI)IX 3agav

3HATh:

Yposens |

XUMHNYCCKUEC U DJICKTPOXUMHUYCCKUC MPEBPALICHUA B IIPOLIECCAX DJICKTPOJIN3A,

YposeHs 2

XUMHUYCCKHEC U SJICKTPOXUMHYCCKHUC ITPCBPALICHNA B ITPOLCCCAX IJICKTPOJIU3a; TCXHOJIOTUIO
OCHOBHBIX 3JICKTPOXMMHUYCCKHUX NPOUCCCOB;

Yposens 3

XUMHUYCCKHEC U DJICKTPOXUMHYCCKHUC IIPCBPAICHNA B ITPOLCCCAX DJICKTPOJIU3a,
SJICKTPOXUMHYCCKHUC IMMPOLCCCHI; TCXHOJOTUIO OCHOBHBIX JJICKTPOXUMHUYCCKUX ITPOLICCCOB,

YMeTh:




ypOBeHB 1 IJIAaHWPOBATb U TPOBOJAUTH (I)I/ISI/I‘IGCKI/IC U XUMHWYCCKUC SKCIICPUMCHTBI;

YpoBeHb 2 |TIIaHUPOBATH U MIPOBOAUTE (PU3UUECKUE M XUMUYECKHE SKCIIEPUMEHTBI; pa3padaTbiBaTh

TEXHOJIOTHYCCKHUEC CXEMBI 3JICKTPOXUMHNYCCKUX IIPOU3BOICTB

YpoBeHb 3 |TUIaHUPOBATH U IPOBOAUTH (PU3MUECKUE U XUMUIECKUE IKCTICPUMEHTBI; pa3padaThiBaTh

TEXHOJIOTHYCCKHUEC CXEMBI JICKTPOXUMHNYCCKUX IIPOU3BOJICTB, 00OCHOBBIBATh BBI60p
yCJIOBI/Iﬁ 9JICKTPOJIN34, OGGCHG‘{I/IBHIOH_[I/IX BBICOKOC Ka4€CTBO,

Baagern:

ypOBeHB 1 (maBBIKAMU O6pa6OTKI/I PE3YIbTAaTOB SKCIICPHUMCHTOB U OLCHKHU IMOTPCITHOCTHU,; HABbIKAMHA

pacuc€Ta OCHOBHOI'O TCXHOJIOTMYCCKOT'O 060pyz[013aHI/1;1;

VYpoBeHb 2 |HaBbIKaMH 00pAaOOTKU PE3yJIbTATOB SKCIIEPUMEHTOB U OLIEHKH MOTPEIIHOCTH; HABBIKAMHU

pacdera OCHOBHOTO TEXHOJOTHYECKOT0 000pY0BaHNS; HABBIKAMU aHAIU3A CHIPhS U
MaTEpUaJIOB; METOJAAMH M000pa TEXHOJIOTUYECKOT0 000pYT0BaHUS

ypOBeHB 3 (maBBIKAMU O6pa6OTKI/I PE3YIbTATOB SKCIICPHUMCHTOB U OLICHKHU IMOTPCITHOCTHU; HABbIKAMHA

pacuc€Ta OCHOBHOI'O TCXHOJIOTMYECKOT'O O6OPYI[OBaHI/I$I; HaBbIKaMM aHaJIn3a CbIPbA U
MaTCpHUaIOB; MCTOAAMU n0ﬂ6opa TEXHOJIOI'MYCCKOI'O 060py,ZLOBaHI/I$I, MCTOJaMHU YIIpaBJICHUS
TCXHOJIOTHYCCKUMMU ITPpOLECCaMU IPON3BOJCTBA,

B pe3yabTate 0cBOCHUS ANCIUILINHLI 00VIAIOIIHICS JOKEH

4.1

3HATh:

4.1.1

XUMHYECKHE U AJIEKTPOXUMHUYECKHUE IIPEBPAILECHUS B IPOLECCAX IIEKTPOIIN3aA;
AIEKTPOXUMHUYECKUE MPOLIECCHI; TEXHOJIOTHIO OCHOBHBIX 3EKTPOXUMHUUYECKUX MPOLIECCOB;
MpaBHJia TEXHUKH 0€30IaCHOCTH, MOKapHOM 0€30MacCHOCTH M HOPMBI OXPAHbI TPYa;
TEXHOJIOTUYECKHE TMPOLIECCHl 1 OCHOBHOE TEXHOJOTHUECKOe 000pyI0BaHNE, UCIIOIB3yEeMOE IIPH
MOJIyYEHUU METAJUIMYECKUX MTOKPBITUI Ha IETaIAX U U3AENIHSIX, a TAKKE CUHTE3a Pa3INYHbIX
XUMHUYECKUX MPOTYKTOB AIEKTPOXUMUUYECKUMHU METOJIaMU; OCHOBHBIE IPUHIIUIIBI, METObI U
(bOopMBI KOHTPOJISI TEXHOJIOTUYECKOTO MPOLIecca U KauecTBa MPOAYKIMH; OCHOBHbIE HOPMATHUBHbBIE
JIOKYMEHTHI 110 CTaHapTU3AIHH 000PYIOBaHHS U CePTU(DHUKAIIY TPOTYKIIUHU; TIPABUIIA TEXHUKU
0€30MacCHOCTH U TPOU3BOJCTBEHHON CAaHUTAPUU; OPTAHU3ALMOHHYIO CTPYKTYPY NPEANPUSITHSL.

4.2

YMeTh:

4.2.1

paboTaTh B KOJUIEKTHBE; TNIAHUPOBATH U MPOBOAUTH (PU3HUECKHUE U XUMUYECKUE IKCIICPUMEHTHI;
pa3padaTbIBaTh TEXHOJOTHUECKUE CXEMBI JICKTPOXUMHUUECKUX MTPOU3BOJICTB; 0OOCHOBHIBATD
BBIOOD YCIIOBUH 3JIEKTPOJIN3a, 00ECIEUNBAIOIINX BBICOKOE KaUe€CTBO; IPOBOIUTH OCHOBHBIE
MarepuaibHbIe, SHEPTETUYECKUE PACUETHI; BBISABIISITH U YCTPAHATh OTKJIOHEHHS OT PEKUMOB
paboThl TEXHOJIOTMUYECKOTO 000pYI0BaHUS; UCIIOIb30BaTh TEXHUUECKHUE CPENICTBA JJISl U3MEPEHHUS
OCHOBHBIX ITaPaMETPOB TEXHOJIOTUYECKOT0 MPOIIecca ralbBaHOXUMHUYECKOW 00pabOTKU
MTOBEPXHOCTHU MJIH 3JIEKTPOXUMHUYECKOTO CUHTE3a XUMUUYECKHUX ITPOTYKTOB; AaHAJIN3UPOBATH
TEXHUYECKYIO JOKYMEHTAIINIO, PeaTH30BbIBATh HA MPAKTUKE TPEOOBAHUS HOPMATUBHOM
JIOKYMEHTaIUU.

4.3

Baagern:

43.1

HABbIKAMU CTaHJIAPTHBIX UCIIBITAHUHN BEIIECTB U MAaTEPUaJIOB; HaBbIKAMU 00PaOOTKU Pe3yJIbTaTOB
AKCIIEPUMEHTOB U OLIEHKH MOTPEIIHOCTH; HABBIKAMH pacyeTa OCHOBHOI'O TEXHOJIOTMYECKOTO
000pyA0BaHNUs; HaBbIKAMU pa0OTHI C HAYYHON M HOPMAaTUBHO-TEXHUYECKON JOKyMEHTAIIHEH;
HABBIKaMU BBIOOpa 000pYyAOBaHUS AJIsI TPOBEICHUS TEXHOIOTUYECKOTO MPOIIeCcca; HaBBIKaMU
aHaJIM3a ChIpbs U MaTepuasoB; METOIaMU N0I00pa TEXHOJIOTHYECKOT0 000pyI0BaHMsI, METOIaMU
yIpaBiIeHUs! TEXHOJOTUYECKUMH MPOLECCAMU MTPOU3BOCTBA; METOAAMU OCYLIECTBICHUS
TEXHOJOTMYECKOI0 MPOIECC B COOTBETCTBUH C PETIIAMEHTOM.

5. COAEPKAHME ITPAKTUKH

Kon

3aHATUSA U TeM /BU] 3aHATHS/ Kype M PaKT.

HaumenoBanue pasaesioB | Cemectp /| HacoB | Komneten- | Jluteparypa | UuTte | [Ilpumedyanue

Pa3nen 1.

1.1

TloaroroBUTENLHEIN dTAIl
/Tema/




[IpoBenenue 3 OIIK-4 IIK JI3.2
OPraHU3aALMOHHOTO -3 [IK-2 21022
coOpaHusl 10 MPaKTUKE. [1IK-4 YVK-1
O3HakOMJICHUE CTYJICHTOB YVK-2
C IIeNMU U 3a7]auaMu
MPaKTUKH, PETIAMEHTOM,
TpeOOBaHUSIMHU K
OCBOCHHIO.
[Tonyuenue
WHAVNBUIYTBHBIX 32 TaHAN
Ha npakTuky /Cp/
[Ipoxoxaenue 10 |OIIK-4IIK JI3.2
HEOOXOIMMBIX -3 TIK-2 21092
WHCTPYKTaXeH, IOJyYCHHUE [IK-4 YK-1
JIOITyCKa Ha YK-2
npomruioniaaxy. /Cp/
1.2 |[IIpou3BOACTBEHHBIN dTal
/Tema/
O0630pHBIE IKCKYPCHH 110 16 |OIIK-4IIK JI1.2
KJIFOYEBBIM MPEINPUSITHIM -3 1IK-2 JI1.3J13.2
u pousBojcTBaMm. /Cp/ [1K-4 YK-1 21092
YK-2
[Tonyuenue uabopmaiuu o 35 |OIIK-4TIIK| JI1.1 JIL.5
TEXHOJIOTMH NPOU3BOJICTBA, -3 [IK-2 [ JI1.7J12.2J13.
BHUJIaX BBIIYCKAEMOU IIK-4 YK-1 1J13.2
IIPOTyKIIMH, YCTPONCTBE YK-2 21092
anmnapaToB, aBTOMAaTH3AIUU
MPOU3BO/ICTBA,
HSKOHOMUYECKHUX U
AKOJIOTUYECKHUX aCIEeKTaxX
MIPOU3BOJICTBA, a TAKKE
WHOHU nH(pOpMaIuy,
Heo0OX0aUMOM IS
KypCOBOTO
npoektupoBanus u BKP.
/Cp/
1.3 |3axiarouuTeNbHBINA 3Tal
/Tema/
CO6op undpopmaruu o 33 |OIIK-4T1IK| JI1.1JI1.4
TEOPETUYECKUX aCIEeKTax -3 [IK-2 JI1.5
HM3y4aeMoro MpoIiecca, [IK-4 YK-1| JI1.6J12.1
paboTa ¢ IUTepaTypoi mo YK-2 J2.2J12.3
TeMe npaktuku. /Cp/ J12.4 J12.5
J12.6J13.1
J13.2

2192




IloaroroBka otdera 1o OIIK-4 IIK| JI1.1JI1.4
npaktuke. /Cp/ -3 TIK-2 J1.5
IIK-4 YK-1| JI1.6J12.1
VK-2 J2.2J12.3
J12.4 J12.5
JI2.6J13.1
JI3.2
D1 22
Paznen 2. Koutpoanb
2.1 |AToroBslii KOHTPOJIb
/Tema/
3amuTa oT4YeTa o 4 OIIK-4 IIK| JI1.1JI1.2
npaktuke /3au€rCOn/ -31IK-2 | JI1.3J11.4
IIK-4 YK-1| JI1.5JI1.6
VK-2 JI1.7J12.1
J2.2J12.3
J12.4 J12.5
JI12.6J13.1
JI3.2
2192

6. ®°OHJI OHEHOYHBbLIX CPEJICTB

6.1. KouTpoJbHbIe BOIPOCHI U 3aJaHUs

KoHTpobHBIE BOIPOCHI:

1. Ha kakoii yCTaHOBKE BbI MPOXOIWJIA MPOU3BOJACTBEHHYIO MPAKTUKY? JIJI 3TOr0 yKa)KUTe CIAETYIONIYIO
UH(OPMAIIHIO:

2. Oxapaktepu3yiTe OCHOBHOM MPOLIECC, MPOTEKAIONINI B OCHOBHOM anmapare.

3. Kakwue (hakTopbl OKa3bIBAIOT BIUSHUE HA JaHHBIH mporiecc? [lepedncnuTe X U yKaKUTE KPaTKo, KaK UX
W3MEHEHUE BIIUSET HA BBIXO/ M KAUYECTBO IPOIYKTA.

4. Yro saBusietcs cbipbeM mpolecca? OTKy1a OHO MOCTyMaeT?

5. Kakue TpeboBaHMS K CHIPBIO IPEIBSBIISIOTCS U C YEM 3TO CBS3aHO?

6. 13 xakux yacrteit coctout ycranoBka? [lepeunciinre ux ¥ KpaTKO YKa)XKUTE Ha3HAUCHUE KAXIO0TO U3 HUX.
7. Kak opraHn3oBaHa TEXHOJIOTMYECKas CXeMa nu3ydaeMol yctaHoBku? KpaTko onuiunre
IIOCJIEIOBATEIBLHOCTD IIpOLIECcCa.

8. Ykaxxkure, Kakoil anmapar siBJsICTCS OCHOBHBIM Ha JJaHHOUM ycTtaHoBKe? UTo oH coOo# mpeacTaBisieT?

9. [lepeuncnure OCHOBHBIC OTIACHBIE MPOU3BOICTBEHHBIC (DAKTOPHI, XapaKTEPHBIE IS TaHHOW YCTAHOBKH.
10. Ykaxxurte, Kakoil 13 BBIIETIEPEUNCICHHBIX (DAKTOPOB, HAa BaIlll B3TJIS, SIBISIETCS CAMBIM OITACHBIM?

11. HazoBUTE OCHOBHBIE CPEICTBA MHIUBUIYATLHOM U KOJIJIEKTUBHOM 3aIIUTHI, KOTOPbIE IPUMEHSIOTCS Ha
JTAaHHOW yCTaHOBKE IS 3aIUThl paOOTHUKOB OT BBILLIEHA3BAHHOTO (haKTOpa.

12. TlepeuncauTe OCHOBHBIE 3arpsI3HAOLIME KOMIIOHEHTHI, COAEP KAILMECS B TBEPABIX 0TX0/1aX? YKaXKuTe,
KaK Ha yCTaHOBKE MX 00€3BPEkKHUBAIOT (€CITM Ha YCTAHOBKE NMPEAYCMOTPEHBI CTAJAUN OUNUCTKH)?

13. IlepeuncinTe OCHOBHBIE 3arpsI3HAIOLINE KOMIIOHEHTBI, COAEPIKAIIMECS B CTOUHBIX BOax? YKaxXHTeE,
KaK Ha yCTaHOBKE MX 00€3BpEkKHUBAIOT (€CIIM Ha YCTAHOBKE NMPEAYCMOTPEHBI CTAJAUN OUNUCTKH)?

14. TlepeuncnuTe OCHOBHBIC 3arpsI3HSIONINE KOMITOHEHTBI, COJIEPIKAIIHEcs B Ta30BBIX BRIOpOcax?
VYkaxkute, Kak Ha YCTaHOBKE MX 00€3BPEXHUBAIOT (€CIIM Ha YCTAHOBKE MPEAYCMOTPEHBI CTaJAUU OUUCTKH)?
15. Muorocnoiinble nokpsiTHs. Haznauenue u npeumyniectsa. O01acTi NpUMEHEHUS.

16. [TonsiTHE paccenBarOIIe CIIOCOOHOCTH U YeM OTIUYACTCS 3TO MOHSATHE OT BEIMUNH «PaCcCEUBAIOIIEH
CIOCOOHOCTH», KOTOPBIE MOYXKHO MOJXY4HTh 1O opMmyJie i ssueriku Mosepa.

17. Yto Takoe mokasareib pacceuBaroliei crrocooHoctu? Kakue mapaMeTpsl 3J€KTPOJIMTA BIUSIOT HA
pacceuBaroIIyo crocooHocTh? UeM oTIMyaeTcst paccenBaroliasi CHoCOOHOCTh OT pacHpeieNiCHHs MeTaslia
0 TTIOBEPXHOCTHU JIETAIINA?

18. DnexTponuThl HUHKOBaHUS. Kakue 371eKTpOIUThl IMHKOBaHMS OBIBAIOT M KaKHe 001aJatoT JyYIei
pacceuBaroIiei cnocoOHOCTHI0. I 1€ MPUMEHSIOTCS IIMHKOBBIC TTOKPBITHSI?
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20. KoMno3uIMOHHBIE TOKPBITHS, KX HA3HAYEHHE U 0071acTU MPUMEHEHUS.

21. DaexTpoxuMHUyecKoe XpoMrupoBaHue. OCHOBHbIE KOMIIOHEHTHI AJIEKTPOJIUTA U PEKUMBI JIEKTPOJIU3A.
22. DAEKTpOXUMHUYECKOe HUKenupoBanue. O0IIre 3aKOHOMEPHOCTH MIPH JIEKTPOOCAKICHUH HUKEIS U3
Pa3IUYHBIX AIEKTPOJIUTOB.

23. DaexTpoxuMuueckoe MeaHenre. OOmme 3aKOHOMEPHOCTH TIPU AJIEKTPOOCAKACHUN MEAH U3
Pa3IUYHBIX AJIEKTPOJIUTOB.

24. DnexTpoocaxaeHue criaBoB Ha ocHoBe Meau (Cu-Zn, Cu-Sn). O01iue ycloBus 3IEKTPOIU3a.
Ob6nacTu npuMeHeHusl.

25. DnekTpoxuMudeckoe kaamupoBanue. OCHOBHBIC 3aKOHOMEPHOCTH MPH IEKTPOOCAKACHUN KaIMUS U3
Pa3IUYHBIX IEKTPOIUTOB. O0IACTh MPUMEHEHHS.

26. O6ocHyiiTe BEIOOP TEMIIEPATyphl IIEKTPOIN3a, COCTaBa PACTBOPA U UX BIUsSHUE HA 3()(PEKTUBHOCTH
IpoLecca 3JIeKTPOIN3a BOIbI.

27. O6ocHyiiTe BEIOOD IEKTPOAHBIX MaTEPHATIOB JIJIS TIPOIlecca AIEKTPOIN3a BOIBI.

28. O0BsICHUTE SBJICHUE TA30HAMIOTHEHUS JICKTPOIUTA TIPU AJIEKTPOJIU3E BOJHBIX pacTBOPOB. UTo Takoe
koa¢dunmenT razonanonHeHus? Kakue ¢puznueckue napaMeTpsl 1 KOHCTPYKTUBHBIE OCOOCHHOCTH
3JIEKTPO/IOB MO3BOJIAIOT CHU3UTH FA30HANOIHEHNUE JIEKTPOJINTA.

29. IlpuBenuTe OOIIME MPUHIIUIIBI BBIOOPA KOHCTPYKITUH SJIEKTPOIU3EPA IS SICKTPOIN3a BOIBL.

30. [IpuBenuTe ypaBHEHHSI OCHOBHBIX U TOOOYHBIX PEAKLUI HA AIIEKTPOAAX U B 00bEME pacTBOpa,
MPOTEKAOIIMX Ha KaTOe U aHO/I€ MPH JIEKTPOIN3E BOJHOTO PAaCTBOPA XJIOpUAA HATPHUS U BIUSHUE HA HUX
TEXHOJIOIMUYECKHUX IIapaMeTPOB AIEKTPOJIN3A.

31. IIpuBeauTe 000CHOBAaHWE BHIOOPA ONITHMAIBHBIX YCIIOBUH AJIEKTPOJIN3a ISl IPOM3BOICTBA XJI0pa U
LIEJIOYH.

32. Ot yero 3aBUCUT ONITUMAIBHOCTh CKOPOCTH LUPKYJIALIUU AJIEKTPOJIUTA B XJIOPHOM IJIEKTPOJIU3EPE C
¢unbTpytomen auadparmoit

33. O yéM CBUAETEIBCTBYET MOBBILICHHE KOHLIEHTPALUY THIPOKCH 1A HATPHUS B JIEKTPOILETIOKE MTPH
AJIEKTPOJIM3E XJIOPUAA HATPUS B quaparMeHHOM siiekTponusepe? Kakie Mepbl Ipu 3TOM ClieayeT
NPEINPUHSTE?

34. YnyudnieHue Kakux TEXHUKO-9KOHOMUUYECKUX M SKCIITYyaTallMOHHBIX XapaKTEPUCTHK XJIOPHOTO
3JIEKTPOJIN3Epa 00YCIOBICHO 3aMEHOM rpadUTOBBIX aHOJOB Ha 3JeKTpoasl OPTA?

35. Kakue mpenmyIecTBa ¥ HEJJOCTATKH UMEET METOJI MOJIyUeHHsI XJIOpa U IeI0YH B MEMOPaHHOM
ANEKTPOIIU3EpPE MO CPAaBHEHHIO C TuadparMEHHBIM JIEKTPOIU30M?

36. O0bACHUTE MEXaHU3M TIepEMEIICHHS HOHOB Yepe3 KATHOHOOOMEHHYIO MEMOpaHy IpH 3JIEKTPOJIN3E
pacTtBopa xjopuaa HaTpus. [loueMy uepe3 MmemOpaHy MPOHUKAIOT HOHBI THIPOKCHIIA U3 KaTOJHOTO B
aHOJIHOE ITPOCTPAHCTBO 3JIEKTpoau3epa’

37. Kakue ycinoBusi ciocoO0CTBYIOT MaKCUMaJIbHOMY BBIXOJY 110 TOKY THIIOXJIOpUTA HATPUS MPU
AJEKTPOJIN3€E PpacTBOpa XJIOpPUAA HATpUs?

38. Kaky1o posib npu NoaydeHUH XJI0paTa HaTpUsl SJEKTPOIU30M XJIOpUIA HATPHUS UTPAIOT: MaTepual
aHoa, TeMIIEpaTypa IEKTPOJIUTA, HIEKTPOAHAS U 00bEeMHAsl IUIOTHOCTH TOKa?

39. KakoBbl OCHOBHbBIE TEXHOJIOTUYECKUE YCIOBHS ONTUMAILHOTO BBIX0/Ia TIEpXJIOpaTa HATpuUs MpH
ANEKTPOJIN3€E pacTBOpa XJjopaTa HaTpHs?

6.2. TeMBbI NHCLMEHHBIX Pa00T

TemaTuka OTYETOB MO MPAKTUKE COBNAAAET C HANMEHOBAHUEM IIPOLIECCA, HA KOTOPOU CTYAEHT MPOXOAUT
NPAKTHUKY. BrIoIHEHnE MUCbMEHHBIX paboT, KpOME OTUYETA, HE MPEyCMOTPEHO.

6.3. Dol OIEHOYHLIX CPEICTB

(DOHI[ OICHOYHBLIX CPCACTB IMPUIAracTcCs.

6.4. IlepeyeHb BUIOB OIEHOYHLIX CPEACTB

KoHTposibHBIE BOITPOCHL.

7. YYHEBHO-METOANYECKOE U UTHOOPMAIIMOHHOE OBECIIEYEHUME ITPAKTUKH

7.1. PekoMeHayemMasi JuTEpaTypa

7.1.1. OcHoBHAas JUTEPATYPA

| ABTODBI, | 3arjiaBue | M3naTenscTBO, TON




ABTODHI,

3ariaBue

W3paTenscTBo, rox

J1.1

3apeukuii C. A.,
Cyuxos B. H.,
JKusorunackuii I1.
b.

SHGKTpOXI/IMI/I‘IeCKaH TEXHOJIOTUS HCOPraHUYCCKUX
BCIICCTB U XUMHUYCCKUEC HCTOYHNKHU TOKA: y‘-I€6HI/IK JJIsL
TEXHUKYMOB

M.: Bricm. k.,
1980

J1.2

CocuoBckas H. I'.,
Kopamrok E. H.

[TpoMBIIIIICHHBIN 3JIEKTPOJIN3: yuelO. mocobue 1o
nucturinHe "TIpoMbIieHHbIH 351eKTpon3"

Amnrapck: AHI'TY,
2015

J1.3

CocuoBckas H. I'.,
HUcromuua H. B.,
Kosamrok E. H.

DNEKTPOXUMHUECKHE PEaKTOPBI U 000pyA0BaHUE IIEX0OB
ANEKTPOXUMHUYECKUX MMOKPBITUH: yuel. MocoOue 1mo
JUCHUITMHAM "DJIEKTPOXUMHUUYECKHE PEAKTOPHI",
"OGopynoBaHuE U OCHOBBI IPOEKTUPOBAHUS LIEXOB
SJICKTPOXUMHUYSCKUX MOKPHITHH"

Amnrapck: AHI'TY,
2015

JI1.4 |Anapees HO. 4. DIEeKTPOXUMHUS METAJIOB U CIUIaBOB: yueOHoe mocodue (M.: M3ngaTenbekuit
oM "Bpiciiee
O6pa3oBanue u
Hayxka", 2016

JI1.5 |CocHoBckas H. I'., |TexHonorus nonyyeHus ralbBAHUYECKUX TOKPBITUMN: Amnrapck: AHI'TY,

Uctomuna H. B.

ydeOHoe rocobue

2019

JI1.6 |Kupunnosa B. @., [DnekrpoxuMudeckue METOAbI aHANINM3A: YIEOHO- Amnrapck: AHI'TY,
Yupkuna E. A., METOJINYECKOE ITocoOue 2018
®omuna JI. B.,
Kpusnun JI. b.
JI1.7 |CocHoBeckas H. I'., [Texnuueckuii aHanu3 U KOHTPOJIb XUMUYECKUX Amnrapck: AHI'TY,
Hcrtomuna H. B., |[mpou3BoacTB: y4eOHO-METOAMUECKOE TOCOOHE 2017
Imuar E. FO.
7.1.2. JlomoJHUTEILHAS JUTEPATYPA
ABTODBI, 3arnasue W3 naTennscTBo, TOx
JI2.1 |damackun b. b.,  |IIpakTuky™m 10 3JIeKTpOXUMUU: yaeOHOe Tocodue ais  |M.: Beicmi. mik.,
[lerpuii O. A., XHMM. CIIEll By30B 1991

IlomnoBuenko b.
., CaponoB B. A.,
Crenmna E. B.,
®enoposuy H. B.,
HamackuH b. b.

J2.2

Kpusob6oxkos 1O. A.

DIEeKTPOXUMHUYECKHE TPOU3BOICTBA: yuel. mocooue

Amnrapck: ATH,
1995

J2.3

CocHoBckas H. IT'.,
Hcromuna H. B,
Kopamrok E. H.

O6opyaoBaHuE IIEKTPOXUMUIECKUX TIPOU3BOJICTB:
yue0. mocodue

Amnrapck: AI'TA,
2005

2.4

Ky JI.

Kunertunka 31eKTpOXUMHUYECKOTO PaCTBOPEHUS
METAJUIOB: HAYYHOE U3JJaHUE

M.: Mup, 1990

J2.5

3ycaitnos 0. H.,
Kosamox E. H.

[TpuGops! 1 METOABI NCCIIEAOBAHUS AIMEKTPOXUMHUIECKIX
MIPOIIECCOB: METOJI. YKa3. K IPOBeJ. JJabopat. paboT

Amnrapck: AI'TA,
2005

J2.6

HUcromuua H. B.,
CocuoBckas H. I'.,
Muxaiinos b. H.,
CocHosckuii I'. H.

OCHOBBI TTPOEKTHUPOBAHHUS DIIEKTPOXUMUIECKUX
MIPOM3BOICTB: Y4€0.-METO/]. TOCOOHE IO TUTNIOMHOMY
MIPOEKTUPOBaHMIO 1715 cTy. crell. 250300

Amnrapck: AI'TU,
2000

7.1.3. MeToanuecKkue pa3padoTKu

ABTODBEIL,

3arnaBsue

| W3 naTenncTBo, Tox




ABTODEL 3armaBue W3 naTenscTBO, Fo

JI3.1 |Cocnogckas H. I'., [KypcoBoe u aumuiomHoe npoektupoBanue. O0rme Anrapck: AI'TA,
boponkuna B. A., |TpeGoBanus u npaBuia 0GOPMIICHHS: METOIUYECKUE 2009

Uctomuna H. B.  |yka3zanus s cTy€HTOB cienuaibHOCTH "TeXHOI0THs
AIEKTPOXUMUYECKUX MTPOU3BOACTB"

JI3.2 |CocnoBckas H. I'., [['ocynapcTBeHHast utorosas arrecranus 6akanaBpa mo |Anrapck: AHI'TY,
Hctomuna A. A. |HampaBneHuro "XuMudeckast TEXHOJIOTHS": yueOHO- 2020
METOJIMYECKOE MOCcoOme

7.2. llepeyennb pecypcoB HHOOPMAIIMOHHO-TEJIEKOMMYHUKAINOHHON ceTH ""UHTepHeT"

21 |GalvanicRus — uadopmarmonHo-oo6pa3oBaTenbHbId CaliT, CO3TaHHBIN CIICIIUATUCTAMU-
npodeccroHanaMu B 00JIaCTH TallbBAHUKH U TalTbBAHOTEXHUKHU COBMECTHO C JKyPHAJIOM
«["anpBaHOTEXHUKA U 00pAOOTKA TOBEPXHOCTHY, CIICIIMAIM3UPOBAHHBIMU KadepamMmu
yausepcureros, HUU u Bexymumu komnanusimu Poccuu. - http://www.galvanicrus.ru/lit/

32 |(BomonHeHnue u 0pOpMIICHHE BBITYCKHBIX KBATU(PHUKAIIMOHHBIX PadoT,
HAYYHO-HMCCIIEIOBATEIBCKUX PA0OT U OTYETOB I10 MPAKTHKAM : METoAnYecKue ykazanus / M. b.
brikoBa, XK. A. I'opeesa, H. C. Ko3noga, /1. A. [loaropusiit. - Mocksa : U3a. Jlom MUCuC, 2015. -
68 c. - Tekct : anexkrponHbIi. - URL: https://znanium.com/catalog/product/1223233

7.3.1 IlepeyeHnL NPOrpaMMHOI0 00ecrIedeHUus

7.3.1.1|{Windows E3EDU Dev UpLSA [I"ocynapctBennbliii KoHTpakT Ne 442019-004 ot 24.05.2019
CPOK JeicTBHUA 3 roaa]

7.3.1.2|Office Pro + Dev SL [["ocynapcTBennblii koHTpakT Ne 442019-004 ot 24.05.2019 cpoxk
JnevictBus 3 rojaal

7.3.1.3|7zip [GNU Lesser General Public License (LGPL)]

7.3.1.4|Evience [ YuuBepcanbHas obmectBenHas jureHsus GNU GPL]

7.3.1.5|Mozilla Firefox [Mozilla Public License, GNU GPL u GNU LGPL]

7.3.1.6|Google chrome [VauBepcanpHas obmectsenHas jmmeH3ust GNU GPL]

7.3.1.7|nanoCAD Plus 10.0 [Ceptudukar nonszosarens nporpammsl A IBM Cepuiinbiii Homep
NC100P-02580]

7.3.1.8|Oneparmonnas cuctema Windows 7 Professional [Cy06nunieH3uoHHbI# 10T0BOp Ne
Tr000169903 ot 07.07.2017]

7.3.1.9|Onepanuonnas cucrema Windows 8.1 Pro [Cyomunen3unonnsiii torosop Ne Tr000169903 ot
07.07.2017]

7.3.1.10|Oneparmonnas cuctema Windows 10 Education [Cy6numieH3n0HHBIN 10T0BOp No
Tr000169903 ot 07.07.2017]

7.3.1.11|Kaspersky free [becrnaTnas mponpuerapHas TUICH3US |

7.3.1.12|NanoCAD 11 Plus [Axagemuueckas nuneH3us: cepuitabiii Homep NC110P-07691 ¢
09.09.2019 roma o 25.08.2021 rona]

7.3.1.13|ChemDraw Professional Academic perpetual license [["'ocynapcTBeHHbII KOHTpAKT Ne
3MO-007 ot 02.12.2019 r.]

7.3.1.14|Mathcad Education - University Edition [['ocynapctBennsiit koHTpakT Ne 3MO-007 ot
02.12.20191.]

7.3.1.15|Kaspersky Endpoint Security [[Jorosop Ne CJI-072/2019 ot 09.12.2019]

7.3.2 IlepedyeHb HHPOPMAITHOHHLIX CIPABOYHLIX CHCTEM

7.3.2.1|KoncynpranTtl Intoc

7.3.2.2|Hayunas snexrponnas oubnuoreka eLIBRARY.RU

7.3.2.3|UPBUC

7.3.2.4|EnuHoe OKHO 1ocTyna K MHPOPMALMOHHBIM pecypcam

7.3.2.5|Texakenept




7.3.2.6|I/IchopMaL{I/IOHHo—aHaJmTI/IquKaa cucrema SCIENCE INDEX

7.3.3 IlepedeHb 00pa30BaTEJIbLHLIX TEXHOJIOT WA

7.3.3.1|LMS Moodle

7.3.3.2|19BbC Znanium

8. MATEPUAJIBHO-TEXHUYECKOE OBECIHHEYEHUE INPAKTUKHN

8.

—

Jist peanu3anuy IUCIUILTHHBI HeOOX0MMa yueOHast ay JUTOPHS sl IPOBEICHHUS
IPOMEKYTOYHOM aTTeCTallH, OCHAIEHHAs! CIICIIMATM3UPOBAHHON MeOEIbIO (CTOJbI, CKAMbH,
CTYJIbsI IJIs1 CTYICHTOB U TIpernoaaBaTests, yadeoHas nocka). CamocrositepHas padbora
00yJaromuxcst MOKET ObITh OPraHU30BaHa B YUTAIILHOM 3aJi€ U 3aJIe JIEKTPOHHON HH(pOopMaIu,
KOTOPBIE TAK)KE OCHAIICHBI CIICITUATN3NPOBAHHON MEOEIBIO (CTOJIBI, CKAMBH, CTYJIIbS IS
CTYZICHTOB U IPEINOaBaTeNsl, U TEXHUUECKUMH CPeICTBAaMH 00yUeHHs (TeIEBU30POM,
MYJIBTHMEUHHBIM ITPOEKTOPOM, MPOCKIIMOHHBIM SKPAHOM, KCEPOKCOM, IPUHTEPOM, CKAHEPOM).

8.2|1ys mpoXO0KACHUS MPAKTUKHU B ay IUTOPHSIX Kadeapsl HA00X0JMMO HaJIHIUe: yaeOHas ay JUTOpHUs
JUIS IPOBE/ICHUS UCCIIEI0BATENbCKUX paboT, 000pyI0BaHHAs CIIELUAIN3UPOBaHHON (YueOHOI)
MeOeIbIo (CTOMBI, CTYJIBS, IOCKA ay TUTOPHAs), a TAKKE JJa0OPaTOPHBIM 000PYI0BaHUEM
(BBITSDKHOM 1IKad, aHAIUTHYECKUE BECHI, BOJIBTMETPBI, aMIIEPMETPbI, PEOCTAThl, UCTOYHUKH
MUTaHUS, TEPMOCTATHI, CYIIHIBHBIN 1mKad, aBToTpaHcGopmatopsl, pH-MeTpsl (HOHOMEDHI),
MarHUTHbBIE MEUIAJIKY, IITATUBbI) 1 HAOOPOM HEOOXOJUMOM XUMHUECKOM MOCYAbl U PEAKTUBOB.

9. METOINYECKUE YKA3ZAHUSA JJIA OBYYAIOIINUXCSA 10O OCBOEHUIO ITPAKTUKHU

[TpoxokaeHre MPOU3BOICTBEHHOM MTPAKTUKHU SBIISIETCS BAXKHBIM 3TAllOM O0Y4YEHHS, TaK KaK OHa
npenonpenenser JalbHelyto cepy NpakTHUeCKon AesITeNbHOCTH B 00J1aCTH XUMUYECKON TEXHOJIOTHUH,
a TaKKe SBIISETCS Ha4aJbHBIM ATAlOM MOJTOTOBKY K BBITIOJTHEHHUIO BBITYCKHON KBATH(PUKAITMOHHON
paboTHI.

[Iporniecc mpoxoKaeHusi MPAKTUKU COCTOUT U3 CIAEAYIOMIMX TANOB!

1. IloaroToBUTENBLHBIN ITAII:

- MPOXOKJECHUE COOpaHUS TI0 IPAKTUKE C PyKOBOIUTENIEM MIPAKTUKHU OT Kadeapsl.

- IPOXO’KJIEHNE HEOOXOIUMBIX HHCTPYKTaXel 1Mo TeXHUKe OE30IMacCHOCTH U OXpaHe TPy/a B CPOKH,
YCTaHOBJICHHBIE MIPEANPUITHEM, HA KOTOPOM MPOBOAUTCS IIPAKTUKA.

- IOJIyYeHHE MHANBUAYATBHOTO 3aJaHUs Ha MPAKTUKY. 3aJaHie HAMPaBJIEHO HAa COOP KOHKPETHBIX
MaTepHaJIOB IO BEIOPAHHON TeMe, B TOM YHUCIIC, JJIsl BBITIOJTHEHHS KYPCOBBIX MPOEKTOB IO CIIeUATHHBIM
y4eOHBIM JUCIUILTHHAM.

2. IIpon3BoICTBEHHBIN 3TAI:

- OCYILECTBJIEHHE 0030PHBIX IKCKYPCUH Ha KJIIOUEBbIE MPEANPUATHUS U IPOU3BOJICTBA.

- 3HAKOMCTBO C 3aBOJIOM, IIEXOM, YCTAaHOBKOM.

- cOop uHbopMaIuu MO CTPYKTYype YCTAHOBKH, TEXHOJIOTHH MTPOU3BOJICTBA, TEXHOJIOTHYECKOMY PEXKUMY,
MOJTyYE€HUE CBEICHUH O KAUeCTBE ChIPhS, PEareHTOB U BBIITYCKaeMOU MPOAYKIINH, ¥ APYTOi HH(POPMAIIUH B
collomydenue nHGpOpMAIMK O CHIPbEBOM U SHEPTETUUECKON 0a3e MPOU3BOJICTBA, BUIAX BBITYCKAEMOM
MIPOYKINH, YCTPOICTBE YCTAHOBKU M OCHOBHBIX aIlllapaToB, BXOSIIMX B €€ COCTaB, aBTOMATH3AIIUU
MPOU3BOJICTBA, YKOHOMUYECKUX M IKOJIOTHUECKUX aCTIEKTaX MPOU3BOJICTBA, a TAK)Ke MHON MH(pOpMAaIInH,
HE0OXOIUMOM ISl KypCOBOTO TPOEKTHPOBAHUS.

JlaHHBII 3Tan MPOBOAUTCS HA MECTE HETIOCPEIACTBEHHOTO MTPOXOXKICHUSI MPAKTUKHU (3aBOJI, TIEX,
ycTaHoBKa). CTyJIEHT COTJIaCOBBIBAET CBOIO JalbHEHIIIYI0 paboTy B paMKax JaHHOTO dTarma ¢
OTBETCTBEHHBIM 32 MPOBEICHNE MPAKTUKU Ha MPOU3BOIcTBE. OTBETCTBEHHBIE 32 IPOBEICHNE MTPAKTUKH Ha
MIPOU3BOJICTBE MPEJOCTABISIOT BCIO HEOOXOIUMYIO JOKYMEHTAIIHIO, 10 BO3MOXKHOCTH MTPOBOIST
9KCKYPCHH TI0 11eXy (YCTaHOBKE) JJIs JE€TATHLHOTO O3HAKOMJICHUS CTYICHTOB C JEHCTBYIOIIEH
TEXHOJIOTHYECKON CXeMOH, Tal0T HEOOXOAMMYIO0 TEXHHUECKYIO WM HHYIO KOHCYJIBTAIIMIO 110 paboTe
0o0opy10BaHUA U T.II.

CryzaeHTaM 3alperniaeTcsi CaMOBOJIBHO OCTaBJISATh MECTO MPOXOKICHUS MPAKTUKK O€3 YBEIOMIICHHUS O TOM
OTBETCTBEHHOTO 3a MPOBEJICHUE TPAKTUKHI HA MIPOU3BOJICTBE.

B nepuon npoBeaeHus MPOU3BOICTBEHHOM MPAKTUKUA PYKOBOAUTEN MPAKTUKH OT Kadeapbl MPOBOIUT
VHIVNBUIYaTbHBIC KOHCYIBTAIMH JUTSI CTYICHTOB B COOTBETCTBHH C TPaUKOM.

Ha voucvnreranumuay cTvIoenTE I/TIJ{]’\{\I’“\/TT/"’\‘IU\’T‘ NDVEQOROTUATATd O XOOA TTNOXONW TG TINAKTUKI _NEeTITAINT




3. 3aKIIIOUUTENBHBIN 3Tal:

- cOop mHpOPMAITUHU O TEOPETHUECKHX ACTIEKTaX U3y4aeMoro mporiecca, padboTa ¢ JUTepaTypoid 1o TeMe
MIPaKTUKU.

- OJITOTOBKA OTYETA IO MPAKTHKE.

ATTecTanus 1Mo UTOraM MPaKTHKU MPOBOIUTCS HA OCHOBAHUU 3alIUTHI ohopmiieHHOro oTuera. [lo uroram
MTOJIOKUTEITHFHOU aTTeCTallny 00ydJaromeMycst BeICTaBiseTcs nuddepeHnmpoBanHas oeHka (OTIUIHO,
XOPOIIIO, yAOBIETBOPUTEIHHO).

MeToan4ecKue yKa3aHusi IPUIaraloTcsl.
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1. IEJIM TIPAKTUKH

1.

—

dbopmupoBanue nMpodhecCHOHATHHBIX KOMITETEHIIMA U TPHOOPETEHNE HABBIKOB B 00JIaCTH
QJICKTPOXUMHYCCKHX ITPOLUECCCOB NTOCPCACTBOM INIAHUPOBAHUA U OCYIICCTBIICHUA
AKCIIEPUMEHTAIBHOIN HAayYHO-MCCIIeIOBATEIbCKON JICATEIIEHOCTH

2. 3AJIAYU ITPAKTUKHU

2.

—

pacupenue npoecCHOHATBHBIX 3HAHUI U HAaBBIKOB, IMIOJIyY€HHBIX B IIPOIECCE TEOPETUUIECKOTO
00yueHMsI; OBJIaZICHHE MHCTPYMEHTAIbHBIMH CPEJICTBAMU HAYYHOI'O UCCIIEIOBAHNUS;
(dbopMHpOBaHUE MPAKTUUECKUX HABBIKOB U MPHOOPETEHUE OIBITA IIPOBEIECHHS CAMOCTOSTEIbHBIX

HAay4YHBIX PICCJ'IC,Z[OB&HPI?I.

3. MECTO IPAKTHKHA B CTPYKTYPE OFPA30OBATEJBbHOM ITPOT PAMMBI

Iukn (pasaen) OOI:  [B2.0.03(H)

3.1

TpeOoBaHUs K IPeABAPUTEIHLHON MOATOTOBKE 00YYAIONIErocs:

3.1.1

[TpousBoacTBeHHas npakTuka: TexHogoruuyeckas (MPOEKTHO-TEXHOJIOTUYECKas) MPAaKTUKa

3.1.2

TCOpeTI/I‘IeCKaﬂ QJICKTPOXUMMUA

3.1.3

MOI[CJIPIpOBaHI/Ie XUMHUKO-TCXHOJIOTHYCCKUX IMMPOLCCCOB

3.14

KOMHBIOTCPHOC MOJCINPOBAHUC B XUMUKO-TCXHOJIOTHYCCKNX CUCTEMAX

3.1.5

VYueOHast nmpakTuka: O3HaKOMHUTEIbHAS IPAKTHUKA

3.1.6

IInanupoBaHue 3KCIIEpUMEHTA

3.1.7

AHanuTtnyeckas XUMMHSI U (1)I/IBI/IKO-XI/IMI/I‘IGCKI/IC MCTOABI aHaJINU3a

3.1.8

AHanuTH4YecKuit KOHTPOJIb TCXHOJIOTUH MAaTCpHUAJIOB

3.1.9

BBenenue B 3J1€KTPOXUMHUIO

3.1.10

HaHOMaTepI/IaJIBI

3.2

JIMCHMIUINHBI M MPAKTHKH, 1J151 KOTOPBIX OCBOEHHUE TaAHHOM THCHHIIMHBI (MOTYJI51)
HEe00X0IMMO KaK NpeaiiecTBYIoIIee:

3.2.1

[ToaroToBka K mporeRype 3allnThl ¥ 3alUTa BBITYCKHOW KBaTH(PHUKAIIMOHHON paboThI

3.2.2

[ToaroroBka K ciave M caada rocyIapcTBEHHOTO YK3aMEHa

3.23

HpOI/I3BOI[CTBeHHa$I IMPpaKTHUKaA: HpeI[,HI/IHJ'IOMHaH IIpaKTHUKa

324

KoMOnHMpoBaHHBIE TOKPHITHS

3.2.5

Pecypcocbeperaroniye TeXHOIOTUH XUMUYECKUX TPOU3BOJICTB

3.2.6

TexHonornueckoe odecrneucHre KaueCcTBa HAHECEHUS HOKpBITI/Iﬁ

4. KOMIIETEHIIUHX OBYYAIOIIEI'OCA, POPMUPYEMBIE B PE3YJIbTATE OCBOEHUA

TACIATITAHBI (MOYJIST)

YK-1:

Cnoco0eH ocymecTBIATh MOUCK, KpUTHYECKUH AHAJIH3 U CHHTe3 MHGOpManu, IPUMEHSTH
CHCTEMHBIH MOAX0/ 1JIsl pellleHUs OCTABJEHHBIX 3a1a4

3HATh:

ypOBCHL 1 MOpAAO0K OpraHU3allvuy, INIAHUPOBAHUA U IIPOBCACHNA HAYYHO-UCCICAOBATCIIbCKUX pa60T C

HCITOJIb30BAHUCM MTOCIICAHNX HAYYHO-TCXHUUCCKHUX I[OCTI/I)KCHI/Iﬁ B ILaHHOﬁ 06J'IaCTI/I;

ypOBCHL 2 |oCHOBHBIE HAaY4YHBIC U TCXHOJIOI'MYCCKUC HpO6JIeMBI B CBOCH HpeHMeTHOﬁ O6J'IaCTI/I, MCTOJbI U

Cpe[[CTBa nux peHIeHI/ISI; HOpHI[OK OpFaHI/I3aHI/II/I, HJ'IaHI/IPOBaHI/Iﬂ n HpOBG)IeHI/IH Haquo-
HCCIICIOBATEIBCKUX PA0OT C MCIOIb30BAHUEM MTOCIICIHUX HAyUHO-TEXHHUECKHUX
JIOCTIKEHUH B JAHHOU 00J1acTH;

YpoBeHb 3 |METOBI UCCIIEIOBAHMSI B TAHHOM MTPEIMETHOW 00JIACTH; MTOAXOAbI K OpPraHU3aIHH

HCCJIEI0BATEIbCKUX U MMPOCKTHBIX Pad0T; MOPSAAOK OpraHU3allud, TFIAHUPOBAHUS 1
HpOBe,Z[GHI/IH Hay‘IHO-I/ICC.HeIIOBaTeJIBCKI/IX pa60T C UCITIOJIBb30BAHHUECM ITIOCIICAHUX Haquo-
TEXHUYECKUX NJOCTHKEHUN B JaHHOI 00JIacTH;

YMeTh:




Yposens |

OCYIIECTBIISATh MOUCK, 00paOOTKY U aHATTN3 HAYYHO-TEXHUYECKOU MH(DOPMAIIMH IO TPOQPHITIO
BBITIOJTHSAEMOM PabOTHI, B TOM YHCIIE C MPUMEHECHHEM COBPEMEHHBIX TEXHOJIOTHIA,

YpoBens 2

OCYIIECTBIISATh TTOUCK, 00pa0OTKy 1 aHAJIN3 HAYYHO-TEXHUIECKON nH(pOopMaIuu mo mpoduitto
BBIIIOJIHSIEMOH pa6OTBI, B TOM YUCJIC C MIPUMCHCHHUEM COBPCMCHHBIX TeXHOHOFI/Ifl; MMPUMCHATH
MOJTyYCHHBIC 3HAHUS TPU TEOPETHUECKOM aHAITN3€ M HKCIICPUMEHTAIHbHOM HCCIICJOBAHUT
BCIIECTB U (bH?)HKO-XI/IMI/ILIeCKI/IX IPOLICCCOB,

Yposens 3

OCYILECTBIISATH MOUCK, 00pabOTKY M aHaIN3 HAYYHO-TEXHUYECKON HH(POPMAIIUHU 110 TPOPHITIO
BBITIOJTHSIEMO pabOThI, B TOM YHCIIE C TPUMEHEHNEM COBPEMEHHBIX TEXHOJIOTHIA; IPUMEHSTh
MOJTyYCHHBIE 3HAaHUS MPU TEOPETHUECKOM aHATIU3€ U HKCIIEPUMEHTAIBHOM HCCIIEJOBAHUHT
BEIECTB U (PU3UKO-XMMHUYECKUX TPOIECCOB; MOArOTABINBATH UCXOJHYIO HH(POPMALIUIO IS
TUTAHUPOBAHMS SKCIIEPUMEHTOB M ITPOBOJIUTH €€ 00pabOTKY € UCIIOIb30BaHUEM MTAKETOB
NPUKIAHBIX IPOrPaMM;

Baagern:

YpoBeHb | |MeTOmaMU MOMCKA, CUCTEMATHU3AIMH U aHAJIM3a HAy4YHO-TeXHUYEeCKON HHpOpMaIuy;
OCHOBHBIMU HAaBBIKAMHA OpFaHI/ISaHI/II/I HaquO-HCCHGILOBaTeHLCKHX 1 TEXHOJIOTUYCCKUX
JKCIIEPUMEHTOB;

YpoBeHb 2 |HaBBIKAMU MPOBEACHUS SKCIIEPUMEHTA U 00Pa0OTKHU €ro pe3yIbTaToOB C UCIOIb30BAHHEM
IIaKETOB HpI/IKJ'IaIlHI)IX nporpaMM; METOJaMHU IIOMCKa, CUCTEMATHU3allu 1 aHaJINn3a Haquo-
TeXHUYECKON MH(OPMAIMU; OCHOBHBIMHM HaBBIKAMHU OpTaHU3AIHI
HAaYYHO-UCCIIEIOBATEIbCKUX U TEXHOJOTHUYECKHUX IKCIIEPUMEHTOB;

VYposens 3 |uHDOpMaIueit 0 COBpEMEHHBIX TCHACHIMIX U MEPCIEKTUBAX PA3BUTUU XUMUYECKOMN

MIPOMBINIIICHHOCTHU; METOJaMU ITIOUMCKA, CUCTCMATU3allu U aHAJIn3a HaquO—TeXHquCKOﬁ
HHq)OpMaIII/II/I; OCHOBHBIMHM HAaBBIKAMH OpPraHU3alM HAYYHO-UCCIICAOBATCIbCKUX U
TCXHOJIOTHYCCKUX SKCIICPUMCHTOB,

YK-2: Cnnoco0eH onpeaeasiTb KPYr 3a1a4 B paMKax MOCTABJEHHOM 1[eJIM U BLIOUPATh ONITUMAJIbHbIE
€noco0bI UX pelleHnsl, UCXOAS U3 NeHCTBYHIIHNX MPABOBBIX HOPM, HMEKIIHUXCH PECYypPCOB U

OrpaHuYeHu it

3HATD:

Yposens |

OCHOBHBIC HAYYHBIC 1 TCXHOJIOTMYCCKUEC HpO6HCMLI B CBOEM HpeHMeTHOﬁ O6J'IaCTI/I, MCTOABI U
CpCAcCTBa X PCIICHUA,

Yposens 2

POJIb U BO3MOXKHOCTH COBPEMEHHBIX METOOB MCCIICIOBAHUS U 00JIACTH UX TIPUMCHEHUS B
HAYYHO-HMCCIIEeI0BATEIbCKON paboTe; OCHOBHBIE HAYYHbIE U TEXHOJIOTMUYECKHE MTPOOIEMBI B
CBOEH IpeIMETHON 00J1aCTH, METOJIBI ¥ CPEJICTBA MX PEIICHHUSI,;

Yposens 3

aHAJIM3UPOBATh TEXHUUECKYIO JOKYMEHTAIUIO Ha MPUOOPHI U MOAOUpaATh 000PYI0BAHHE IS
MIPOBE/ICHUS] HAYYHO-HUCCIIEOBATENILCKUX paboT; paboTaTh Ha COBPEMEHHBIX MPUOOpax ISt
ANEKTPOXUMUYECKUX UCCIIEIOBAHUM, OPraHU30BBIBATH MPOBEICHNE IKCIIEPUMEHTOB U
WCTIBITAHUH, IPOBONUTE X 00pabOTKy W aHAJTU3UPOBATH PE3YIbTATHI C UCIIOIb30BaHUEM
MAKeTOB MPUKIATHBIX POTPAMM; POJIb U BO3MOKHOCTH COBPEMEHHBIX METOJIOB
WCCIICIOBAHMS U OOJIACTH WX MPUMEHEHHSI B HAYYHO-HMCCIIEI0BATEIbCKON paboTe; OCHOBHBIC
HAy4YHBIE U TEXHOJIOTHUYECKHE TPOOJIEMbI B CBOEH IIpeaMEeTHON 00JaCTH, METOIBI U CPEICTBA
UX pEIICHHUS;

YMeTh:

Baanern:

VYposens 1

HABBIKAMU aHAJIM3a TEXHUYECKOHN TOKyMEHTAIUU Ha TPUOOPHI I TPOBEICHUSI HAYYHO-
HCCIIEIOBATEeNbCKUX pabOT;HaBbIKaMU BbIOOPA, MOJIKIIOUEHUSI M HACTPOUKH MPUOOPOB IS
BBITIOJIHEHHSI UCCJICIOBAHNUS,

Yposens 2

HABBIKAMU HCITIOJIb30BaHUS POGECCUOHATBHBIX 0a3 MTaHHBIX B TAHHOW MPEeIMETHON 00JIacTH;
HaBBIKAMH OOpaIICHHS C HAYYHOH M TEXHUYECKON JTUTepaTypOHHAaBBIKAMHU aHATN3a
TEeXHUYECKOU JOKYMCHTAIlMU Ha HpI/I60pBI AJIA IPpOBCACHHMA HAYYHO-UCCICAOBATCIIbCKUX
paboT; HaBBIKAaMH BBIOOpA, MOAKIIOUEHUS U HACTPOUKHU MPUOOPOB ISl BHITTOJIHEHUS
WCCIIEAOBAHUS;

Yposens 3

HaBBIKAMH BbIOOpPA, MMOJIKIIOUCHHS U HACTPOMKH TPUOOPOB JJIsI BHITOJTHCHUS UCCIICIOBAHMS;
HaBBIKAMH HCTIOJIb30BaHMS MPO(DECCHOHATLHBIX 0a3 JaHHBIX B JAHHOW IPEAMETHON 00J1aCTH,




HaBBIKaMH OOpAIlEHHs C HAYYHOH U TEXHUYECKON JIUTepaTypOHHAaBbIKAMU aHAIN3a
TEXHUYECKOH TOKYMEHTAIUU Ha TPUOOPHI IS IIPOBECHHS HAYYHO-MCCIIeI0BATEIBCKIX
pabor;

OIIK-5: Cnoco0eH ocylniecTBJIATH IKCIEPUMEHTAJbHbIE NCCIe0BAHUS U NCIIBITAHUSA 0 3aJaHHOM
MeTO/INKe, MPOBOANTH HAOJII0OeHNs] U U3MEPEHHUS C YUeTOM TPeOOBAHWI TeXHUKH 0e30MaCHOCTH,

o0padaThIBaTh M HHTEPNPETHPOBATH IKCIIePUMEHTAJIbHbIE JaHHbIE

3HaTh:

VYpoBeHb | |HOpsIIOK OpraHU3alyy, INIAHUPOBAHUS U TPOBEACHUS HAYYHO-HUCCIIEI0BATEIbCKUX padoT ¢
WCIIOJIb30BAHUEM TTOCIICTHUX HAYYHO-TEXHUYECKUX JTOCTHKEHUN B TAHHON 00JIacTH

YpoBeHb 2 |MOpSAAOK OpraHu3alvy, IIaHUPOBAHUS U IPOBEJCHHS HAYYHO-HCCIEA0BATEIbCKUX PA0OT C
HCITIOJIB30BAHUEM ITOCJIICIHUX Hay‘IHO-TCXHI/I‘IGCKI/IX I[OCTI/I)KGHI/Iﬁ B I[aHHOﬁ O6J'IaCTI/I; METOObI
MCCJIeIOBaHMs B TaHHOM MPEeMETHOI 0611acTu

ypOBeHL 3 pOJII: 1 BO3MOXHOCTH COBpeMCHHBIX METOAO0B UCCJIICOAOBAHUA U 06HaCTI/I nux HpI/IMeHeHI/ISI B
Hay4YHO-HCCIIEA0BATEIIBCKON paboTe;IOPSIOK OpraHu3alliy, TUIAHUPOBAHUS U TTPOBEACHUS
HAaY4YHO-HUCCJIICAOBATCIILCKUX pa60T C UCIIOJIb30BAHHUEM ITOCIICAHUX HAYYHO-TCXHUYCCKHUX
JOCTIDKCHHI B TAHHOW 00JIACTH; METObI UCCIEAOBaHMUS B JAHHOM MPEIMETHON 00JaCcTH

YMeTh:

YpoBens | |m1aHUPOBATh U MPOBOAUTH SKCIIEPHUMEHTHI, IPOBOAUTH 00PaOOTKY UX PE3yJIbTATOB,;

YpoBeHb 2 |HOAroTaBIMBaTh UCXOIHYI HHPOPMAIUIO AJIs IUTAHUPOBAHMSI SKCIIEPUMEHTOB U IPOBOIUTH
ee 00pabOTKy ¢ UCITOJIb30BAHUEM MAKETOB MPUKIIAIHBIX MPOTPaMM; INIAHUPOBATh U
MIPOBOJIUTH SKCIIEPUMEHTBHI, TPOBOJIUTH 00PAOOTKY X PE3YIIhTATOB;

VYpoBens 3 |paboTaTh Ha COBPEMEHHBIX TPUOOPAX IS DIEKTPOXUMUYECKUX UCCIICTOBAHHM,
OpraHU30BBIBATh NPOBEJCHNUE YKCIIEPUMEHTOB U HCIIBITAHUI, TPOBOIUTH UX 00pabOTKY U
aQHAJIM3UPOBATH PE3YJIHTATHI C UCIIOJIB30BAHUEM MTAKETOB MPUKIIATHBIX MPOTPAMM;

Baanern:

YPOBGHB 1 HaBbIKaAMHAU HpI/IMeHeHI/Iﬂ AHAJIMTHNYCCKUX N YHUCIJIICHHBIX MCTOJ0B peHIGHI/Iﬂ IIOCTABJICHHBIX
3a/1a4; HaBbIKAaMH TIPOBEICHUS SKCIIEPHUMEHTa U 00pabOTKH €ro pe3yJbTaTOB C
HUCIIOJIB30BAHUCM ITAKCTOB HpI/IKJ'Ia)IHLIX nporpaMM;

VYpoBeHb 2 |HaBBIKAMH MPOBEICHUS SKCIIEPUMEHTA U 00pPaOOTKH €ro pe3yabTaTOB C UCIIOJb30BaHUEM
IIaKECTOB HpI/IKJIaI[HBIX HpOFpaMM; HaBbIKAMHM aHAJIN3a TCXHI/I‘{eCKOﬁ ,Z[OKYMCHTaI_II/II/I Ha
MPUOOPHI JIJIs1 TPOBEICHHSI HAYYHO-HCCIICIOBATEIHCKUX PAOOT; HAaBBIKAMH BHIOODA,
IMOAKJIKOUYCHUS U HaCTpOfIKH HpI/IGOpOB JUIA BBIIIOJTHCHU A MCCIICAOBAHUA,

YpoBeHb 3 |cOBpeMEHHBIMU METOJIaMHU aHAIIM3a ChIPbs, MATEPUaJIOB U Ka4eCTBA TOTOBOM MPOAYKIINU;

HaBBIKAMU aHAJIN3a TEXHUYECKOW IOKYMEHTAIUU Ha PUOOPHI JIJIsl TPOBEACHUS HAYyYHO-
HCCIIEA0BATEIIbCKUX pad0T; HABBIKAMHU BBIOOPA, TIOAKITFOYCHHUS U HACTPOUKH MPUOOPOB IS
BBITIOJIHEHUS UCCJICIOBAHUSI; HABBIKAMHU HUCIIOIh30BaHUsI MPO(EeCCUOHATBHBIX 0a3 JaHHBIX B
JAHHOM MpeIMETHON 001aCTH; HaBBIKAMH OOpAIICHHS ¢ HAYYHOW M TeXHUYECKON
JINTEpPATypou

ITK-3: cnocoGeH NpUHUMATh KOHKPeTHbIE TeXHUYeCKHe pelieHus pH pa3padoTke
TeXHOJIOTHYeCKHX NPOLECCOB, OCYIECTBJATh TEXHOJIOTHYEeCKHIi MPo1ecc B COOTBETCTBUH €
perjiaMeHTOM, HCI0JIb30BATh TeXHHYECKHe CPeICTBa IJIs H3MEPeHHs OCHOBHBIX IapaMeTpPOB
TeXHOJIOTHYeCKOro NMpouecca, CBOMCTB ChIPbs M NPOAYKIUH, BIONPATh TeXHHYECKHE CPeICTBA H

TEXHOJOIHH € YY€TOM IKOJOTNICCKHUX NoCJeCTBHH MX NPUMCHCHUSA

3HaThb:

YpoBeHb 1 |ocHOBHOE 000pyI0BaHKE U 007aCTh €0 MPUMEHEHHUS I TPOBEICHUS HAyYHO-
HCCIIEA0BATEIIbCKUX padOT; METO/IbI TNIAHUPOBAHUS U MTPOBEACHUS IKCIIEPUMEHTOB;

YpoBeHb 2 |0CHOBHOE 000PYI0BaHKE U 00JIACTh €T0 MPUMEHEHHUS JIJIs TPOBEACHUS HAyYHO-
UCCIIEIOBATENLCKUX PadO0T; METOIbI INITAHUPOBAHUS U MPOBEACHUS SKCIIEPUMEHTOB;
OCHOBHBIC ATaIlbl INIAHUPOBAHUS IKCIIEPUMEHTA; METOJIbI 00PaOOTKH PE3yIbTATOB
MIPOBEACHHOTO YKCIIEPUMEHTA;

YpoBeHb 3 |0CHOBHOE 000PYI0BaHKE U 00J1aCTh €0 MPUMEHEHUS IS TPOBEICHUS HAYYHO-

HUCCICO0BATCIIbCKHUX pa60T; MCTOABI IJIIAHUPOBAHUSA U MPOBEACHHNA SKCIICPUMEHTOB,




OTaIlbl INIAHUPOBAHUA SKCIICPUMCHTA; MCTOAbL O6pa6OTKI/I PE3YJIbTAaTOB IPOBCACHHOI'O
OKCIICPUMCHTA;0CHOBHBIC IMAKCTHI IIPUKIIAHBIX ITPOrpaMM, HCO6XOI[I/IMI)IX JJIs1 BBITIOJTHCHHUA
OKCIICPUMCHTA U O6pa6OTKI/I JaHHBbIX.

YMeTh:

Yposens 1

aHAIM3UPOBATh TEXHUYECKYIO JOKYMEHTALIMIO HA TPHOOPHI U TOAOHPaTh 000pyIOBaHUE IS
MIPOBE/ICHUS HAYYHO-UCCIIEOBATENILCKUX padoT; paboTaTh Ha COBPEMEHHBIX MPUOOpax Juis
HIIEKTPOXMMUYECKUX MCCIECJOBAHUN

YposeHs 2

aHAJIM3UPOBATh TEXHUYECKYIO JOKYMEHTAIMIO Ha IPHOOPHI U TOA0KUpaTh 000pyI0BaHUE IS
MIPOBEJICHUS HAYIHO-UCCIICIOBATEILCKUX pa0doT; paboTaTh Ha COBPEMEHHBIX MPUOOpax s
AJIEKTPOXUMHUUECKUX HUCCIIEIOBAaHUM, OPTaHU30BbIBAThH MTPOBEICHUE YKCTIEPUMEHTOB U
NCIBITAaHUH

VYposens 3

aHAJTM3UPOBATh TEXHUYECKYIO JIOKYMEHTAIIMIO Ha IPHOOPHI U MOAOUPATh 000PYAOBaHHUE IS
MIPOBEJICHUS HAYYHO-UCCIIEOBATENbCKUX padoT; paboTaTh Ha COBPEMEHHBIX MpUbopax s
ANIEKTPOXUMHUYECKUX UCCIIET0BAHUM, OPraHU30BbIBaTh IPOBEAECHUE IKCIIEPUMEHTOB U
UCIBITAaHUH, TPOBOJIUTH UX 00pabOTKY U aHATU3UPOBAThH PE3YJIbTATHI C UCIIOIb30BAHUEM
MAKETOB MPUKJIAIHBIX IPOTPAMM;

Baagern:

Yposens 1

HaBbIKaMU MPOBEICHHUSI dKCIIEpUMEHTa U 00pabOTKHU €ro pe3yabTaToB ¢ UCIOIb30BAHUEM
MAKEeTOB MPUKIIATHBIX IPOTPAMM; COBPEMEHHBIMU METOJaMU aHAITN3a ChIPhS, MATEPUAIIOB U
KayecTBa TOTOBOM MPOAYKIINH;

YposeHs 2

HaBbIKaMU OOpAIlEHUs C HAYYHON M TEXHUYECKOH JINTEepaTypoi; HaBbIKAaMH BHIOOpA,
MOAKJIIOYEHHUSI 1 HACTPOUKHU TIPUOOPOB JIJIs1 BHITIOJIHEHUSI HCCIICIOBAHMS; HABBIKAMU
MCIOJIb30BaHUs MPOo(eCcCHOHANBHBIX 0a3 TaHHBIX B JAHHOM MPEAMETHON 00nacTu;

Yposens 3

HaBbIKAMHU BbIOOpA, MOJKIIOUYEHUS U HACTPOUKH MPUOOPOB ISl BHIIIOJHEHUS UCCIIEI0BaHMS;
HaBbIKaMU HCITI0JIb30BAHUS PO ECCUOHATIBHBIX 0a3 JaHHBIX B JaHHOM IpeIMeTHON 00J1acTH;
HaBbIKAMHU OOpAICHUs C HAYYHOU M TEXHUYECKOH JIUTepaTypoit

IIK-2:

CIOCO0EH OCYIIECTBJISATH COOP, CHCTEMATH3AINIO U AHAJIN3 HAYYHO-TEXHUYECKOI

HH(OPMALIMH 0TEYeCTBEHHOI0 M 3apy0e;KHOI0 ONBITA M0 TeMATHKE UCCJIeJOBAHUS

3HATD:

Yposens |

METO/IbI TTIOMCKA, 00pa0OTKU 1 aHATN3a HAYYHO-TEXHUIECKON HH(POPMAIIHH 110 TTPO(IITIO
BBIIIOJIHSIEMOH paGOTLI; CHOBHBIC HAYYHBIC 1 TCXHOJIOTHYCCKHUC HpO6JIeMI>I B cBOEH
MIPEIMETHOM 00J1aCTH, METOJTBI M CPEJICTBA MX PEIICHUS;

Yposens 2

METO/IbI IOMCKA, 00paOOTKH U aHAIN3a HAYYHO-TEXHUUECKON HH(POPMAITUH TI0 TIPODHUITIO
BBIITIOJIHSIEMOU pa6OTBI; OCHOBHBIC HAYYHBIC U TCXHOJOTNMYCCKUC HpO6HCMBI B CBOEH
NpeMETHOM 00JIACTH, METOIBI M CPEJICTBA UX PEIICHHS; METOIbI UCCIICIOBAHMS B TaHHOM
PeIMETHOM 00JIacTH,

Yposens 3

METO/IbI TIOMCKA, 00pabOTKH U aHaJN3a HAYYHO-TEXHUYECKOH HH(pOpMAIMK IO TPOPHITIO
BBITTOJTHSIEMON pabOThI; OCHOBHBIE HAYYHBIE M TEXHOJIIOTHYECKHE TPOOJIEMBI B CBOCH
MPEeIMETHOM 001aCTH, METOIBI M CPEJICTBA UX PEIICHUS; METO/IbI MCCIICAOBAHMS B JAHHOM
peAMETHON 00JIaCTH; TTOAXOAbI K OPraHU3aliy HCCIICI0BATEIECKUX M TPOSKTHBIX PadoT;

YMeTh:

VYpogens 1

OCYIIECTBIISATH MMOUCK, 00pabOTKY M aHAIH3 HAYYHO-TEXHUYECKON WH(POPMAIIHH TT0 IPOPHITIO
BBINOJIHAEMON PabOTHI

Yposens 2

OCYILECTBIISATH TOUCK, 00pabOTKY M aHAIN3 HAYYHO-TEXHUYECKON HH(POPMAIIUHU 110 TPOPHITIO
BBITTOJTHSIEMOH pabOoThI, B TOM YHCIIE C TPUMEHEHHEM COBPEMEHHBIX TEXHOJIOTHI,

VYposens 3

OCYIIECTBIISATh MMOUCK, 00pa00TKY U aHATTN3 HAYYHO-TEXHUIECKOW HH(DOPMAIIHH TT0 IPOQHITIO
BBITTOJTHSEMOW pa0OThI, B TOM YHCIIE C TPUMEHEHUEM COBPEMEHHBIX TEXHOJIOTHI;IIPUMEHS T
MOJTyYEeHHBIC 3HAHUSI IPU TEOPETUYECKOM aHATN3e U SKCIIEPUMEHTAIILHOM HCCIIE0BAHUN
BEIIECTB M (PH3HKO-XUMUYECKUX MTPOIECCOB;

Baagern:

Yposens 1

MCTOJaMHM IIOMCKaA, CUCTEMATU3allu U aHaJIn3a H&y‘-lHO-TGXHH‘-IGCKOﬁ I/IH(I)OpMaI_[I/II/I;

Yposens 2

nH(popMalel 0 COBPEMEHHBIX TEHACHUUAX U MEPCIEKTUBAX PA3BUTUN XMMHUYECKON




IPOMBIIIJICHHOCTH; METOAaMHU MIOUCKA, CUCTEMATU3alMH U aHAJIM3a Hay4YHO-TEXHUYECKOM
nH(popMalnu;

Yposens 3

uH(pOpMaLrel 0 COBPEMEHHBIX TEHACHIUAX U IEPCIEKTUBAX Pa3BUTHH XUMUYECKON
IIPOMBILITICHHOCTH; METOJaMHU [TOMCKA, CUCTEMATU3aLUU U aHAJIN3a HAy4YHO-TEXHUYECKOU
MH(pOPMALMY; HABBIKAMH HCIIOJIb30BaHUs IPOGECCUOHANBHBIX 0a3 IaHHBIX B JAHHOU
peIMETHOM 001aCTH; HaBBIKAMH 0OpaIlleH!s ¢ HAYYHOH U TeXHUYECKOH JTUTepaTypoid

ITK-1: cnocoGeH n1aHUPOBATH U NPOBOAUTL (pH3HYecKHe M XUMHYECKHE IKCIIePUMEHTBI,
NMPOBOIUTH 00Pa0OTKY HX Pe3yJIbTATOB U OLIeHUBATH MOTPEIIHOCTH, BbIIBUTaTh IMNIOTE3bI U
YCTAHABJIMBATH IPAHMIbI X MPUMEHEHUs], TIPUMEHATb MeTObl MATEMATHYECKOI0 AHAJIU3A U

MOACTUPOBAHUSA, TEOPETUICCKOI0 U IKCIICPUMEHTAJBHOI0 HCCJICI0BAHUA

3Harth:

VYpoBeHb | |aHATUTHYECKHE U YUCIICHHBIC METO/IbI IUTAHUPOBAHUS U IPOBEICHUS SKCIIEPUMEHTOB;
OCHOBHBIC ATAIlbl IUTAHUPOBAHUS SKCIIEPUMEHTA; OCHOBHBIC TTAKETHI IPUKIIATHBIX TPOTPAMM,
HEOOXOMMBIX JUISI BEITIOJTHEHUS SKCIIEPUMEHTa U 00pabOTKU TaHHBIX

VYpoBeHb 2 |METOBI ITIAHUPOBAHUS M ITPOBEACHUS SKCIIEPIMEHTOB; OCHOBHBIC 3TaITbl TUIAHUPOBAHHS
AKCIIEPUMEHTA; OCHOBHBIC MMAKETHI MPUKIIATHBIX MPOTPaMM, HEOOXOIUMBIX JIJIsl BBITIOTHCHUS
AKCIIEPUMEHTA U 00paOOTKH JaHHBIX

VYpoBeHb 3 |METOBI ITIAHUPOBAHUS M MTPOBEACHUS SKCIIEPIMEHTOB; OCHOBHBIC 3TaITbl TUIAHUPOBAHHS
HKCIEPUMEHTA; METO/IbI 00pabOTKH Pe3yIbTaTOB MPOBEICHHOTO SKCIIEPUMEHTA; OCHOBHBIC
MaKeThl MPUKJIAIHBIX IPOTPaMM, HEOOXOAUMBIX ISl BEITIOJTHEHUS SKCIIEPUMEHTA U
00pabOTKH JTaHHBIX

YMern:

YpoBeHb | |mOATOTaBAMBATH HCXOIHYIO MH(POPMAIUIO AJIs TUTAHUPOBAHUSI SKCTIEPUMEHTOB U IPOBOAUTH
ee 00pabOTKy C MCMOJIB30BAHUEM ITAKETOB MPUKIIATHBIX ITPOrPaMM

VYpoBeHb 2 |OATrOTaBIMBATh UCXOAHYIO HH()OPMAIIHIO IS TUIAHUPOBAHHS SKCIICPUMEHTOB M ITPOBOIUTH
ee 00pabOTKy C HCIOJIB30BAHUEM ITAKETOB MPUKIATHBIX IPOrpaMM; HCIOIB30BaTh 0a3bl
JAHHBIX B TAHHOM MPEeIMETHON 00J1acTH;

YpoBeHb 3 |MOArOTaBIMBATH HCXOIHYIO MH(POPMAIUIO AJIs IUTAHUPOBAHUSI SKCTIEPUMEHTOB U IPOBOAUTH
ee 00pabOTKy C MCIOJIB30BAHUEM TTAKETOB MPUKIATHBIX TPOrPaMM; HCIOIB30BaTh 0a3bl
JAHHBIX B TAHHOM MPEIMETHON 00JIACTH; TPOBOIUTH 00PabOTKY Pe3yIbTaTOB
HKCIIEPUMEHTOB C UCTIOIH30BAHNUEM MTAKETOB MPHUKJIATHBIX TPOTPAMM

Baajaers:

YpoBeHb | |HaBBIKAaMU MPUMEHEHUS AaHATTUTHYECKUX U YUCICHHBIX METOJIOB PELICHHS TOCTaBICHHBIX
3a]1a4; HaBBIKAMU TPOBEJICHHS SKCIICPUMEHTA C HCIIOJIB30BAHUEM TTAKETOB IMPUKIIATHBIX
POTpaMM;

YpoBeHb 2 |HaBBIKAMU MPUMEHEHUS AaHATUTHYECKUX M YUCICHHBIX METOJIOB PELICHHS TOCTaBICHHBIX
3a]1a4; HaBBIKAMU TPOBEICHHS SKCIIEPUMEHTA U 00paOOTKH €r0 Pe3yIbTaTOB C
WCTIOJI30BAHUEM MAKETOB MPHUKJIAIHBIX IPOTPAMM;

YpoBeHb 3 |HaBBIKAMU MPUMEHEHUS AaHATTUTHYECKUX M YUCIICHHBIX METOJIOB PEIICHHS TOCTABICHHBIX

3aJ1a4; HaBBIKAMH MTPOBEJICHUS SKCIICPUMEHTa M 00paOOTKH €ro Pe3yJIbTaTOB C
HCITIOJIBb30BAHUECM ITAKCTOB HpI/IKJIa,Z[HLIX HpOFpaMM; HaBbIKAMU HUCIIOJIB30BaHU
npo¢eCCHOHAIBHBIX 0a3 TaHHBIX B JAHHOMW NMPEIMETHOMN 001aCTH;

IIK-4: cioco6eH UCNO0b30BATH OCHOBHBIE €CTECTBEHHO-HAYYHbIE TEOPHH /1JI51 IOHUMAHUS
NMPUHIIAIIOB PadoThl NPHUOOPOB U YCTPOMCTB, VISl MPOrHO3MPOBAHUSA CBOWCTB (PYHKIIMOHAJIBHBIX

MaTEpHaJIOB IIPHU PCLICHUH l'IpO(l)eCCI/[OHaJH)HI)IX 3agav

3HATh:

Yposens 1

OCHOBHOE 000pyI0BaHME U 00JacTh €ro MPUMEHEHHUS I IPOBEICHUS HAyYHO-
HCCIIEIOBATENLCKUX padoT;

Yposens 2

OCHOBHOE 000PYI0BaHKE U 00J1aCTh €ro MPUMEHEHUS IS TPOBEICHUS HAYYHO-
HCCIIEA0BATEIIbCKUX padOT; OCHOBHBIE TTAKETHI IPHUKJIAHBIX TPOrPaMM, HEOOXOUMBIX JIJIS
BBITIOJIHEHHSI DKCTIEPUMEHTA U 00paOOTKH TaHHBIX.

Yposens 3

POJIb 1 BO3SMOXHOCTH COBPEMCHHBIX METOJ0B UCCIICAOBAaHUA U 001acTH ux IMPUMCHCHUS B




Hay4HO-UCCIIEI0BAaTEILCKON paboTe; CBOMCTBA XMMUYECKUX 3JIEMEHTOB, COSMHEHUN
AJIEKTPOAHBIX MaTEPHAJIOB HA MX OCHOBE /ISl PEIICHUS] HAyYHO-MCCIIEAOBATEILCKUX 3a/1a4;
OCHOBHOE 000pyI0OBaHUE U 00JIaCTh €r0 MPUMEHEHUS IS IPOBECHUS HAyYHO-
WCCIICIOBATEIILCKUX PadOT;

YMeTh:

VYpoBeHb | [aHanM3upoOBaTh TEXHUYECKYIO JOKYMEHTAIIMIO HAa TPUOOPHI ¥ MOAOKUPaTh 000PYI0BAHHE IS

IIPOBEJICHUS] HAYYHO-UCCIIE0BATEIbCKUX padoT;

ypOBeHB 2 pa60TaTB Ha COBPCMCHHBIX HpI/I60an JJIA DJICKTPOXHUMHYCCKUX HCCHGHOB&HHfI,

OpPraHM30BbIBATH POBEJCHHUE SKCIIEPUMEHTOB U UCHBITAHUH, TPOBOAUTH UX 00pabOTKY U
aHAJM3UPOBATh PE3YJIbTATHI C UCIIOJIb30BAHHEM AKETOB MPUKJIAIHBIX IPOrPaMM;
aHAJIM3UPOBATh TEXHUYECKYIO TOKYMEHTALMIO HAa IPpUOOpHI U MO0MpaTh 000pyA0BaHUE AJIs
IIPOBE/ICHUS] HAYYHO-UCCIIE0BATENILCKUX PaldoT;

YpoBeHsb 3 [UCTOB30BaTh 3HAHUS CBOMCTB XUMUYECKUX COCTMHEHUN U MAaTEPHUAJIOB JIJIsSl PEIICHUS 3a1a4

npodeCCUOHATLHOMN IeATENIbHOCTH; paboTaTh HA COBPEMEHHBIX MTpUOopax A
ANEKTPOXUMHUYCCKUX UCCIICIOBAHUMN, OPraHU30BBIBATH MPOBEICHNE YKCIICPUMEHTOB H
UCIIBITAHUH, POBOIUTH UX 00PabOTKY M aHATH3UPOBAThH PE3YIbTATHI C HCIIOJIH30BAHHEM
MAaKeTOB MPUKIIATHBIX MPOTPaMM; aHAJIM3HPOBATh TEXHUYECKYIO JOKYMEHTAIUIO Ha
prOOPHEI ¥ HOAOUPATh 000PYAOBAHNE IS IPOBEAEHNS HAYYHO-UCCIEN0BATENLCKUX PadoT;

Baaner

b:

VYpoBeHb | [HaBblKaMy aHaNM3a TEXHUYECKON JOKYMEHTAIMH Ha IPUOOPHI JUIsl POBEACHUS HAyUHO-

HCCICO0OBATCIILCKUX pa60T;

VYpoBeHb 2 [HaBbIKaMU aHaIM3a TEXHUUECKON JOKYMEHTAIMHU Ha IPUOOPHI JUIsl POBEACHUS HAyUHO-

HCCIIEA0BATEIIbCKUX padO0T; HABBIKAMH MOAKIIOUEHUS TMPUOOPOB TSI BHITTOTHEHUS
HCCIIEIOBaHUS;

VYpoBeHb 3 [HaBbIKaMM aHaNIM3a TEXHUYECKON JOKYMEHTAIMK Ha TPUOOPHI JUIsl TPOBEAECHUS HAyUHO-

HCCICA0BATCIILCKUX pa60T; HaBbIKaMH BbIGOpa, IIOAKIOYCHUA U HaCTpOﬁKH HpI/I60pOB JIA
BBITIOJIHCHUA UCCIICAOBAHUA,

B pe3vabnTare ocBOeHHS THCIHUIIINHBI 00YYAIOIUICS NOJKEH

4.1

3HATh:

4.1.1

METO/IbI ITIOMCKA, 00pa0OTKH U aHAIN3a HAYYHO-TEXHUYECKOW HH(POPMAIIMH 10 TIPO(HITIO
BBITIOJIHSIEMOM pa0OTHI; TOPSIIOK OPraHU3aIiH, TUITAHUPOBAHUS U POBEJCHUS HAYIHO-
HCCIIEAOBATEIIbCKUX padOT C UCIIOIb30BAHMEM MOCIEIHUX HAYYHO-TEXHUYCCKUX JOCTHKCHUN B
JTAHHOM 00JIaCTH; METO/IbI UCCIICIOBAHMSI B JAHHOU MPEAMETHOM 00JIaCTH; TIOXOIBI K
OpraHU3aIMu UCCIICIOBATEIBLCKUX U MTPOCKTHBIX PAaO0T; OCHOBHBIC HAYYHBIC U TEXHOJIOTHYECKUE
poOJIEMBI B CBOEH MTPEAMETHOM 00JIaCTH, METOJIBI M CPEACTBA X PEIICHHUS; TIOPSIOK MPOBEICHUS
cepTU(UKAITMOHHBIX UCIIBITAHUH MAaTepUaIOB; POJIb U BO3MOXXHOCTH COBPEMEHHBIX METOJIOB
UCCIIEIOBaHMsI U 00JIaCTH UX MPUMEHEHUS B HAyYHO-UCCIIEI0BATENbCKOM paboTe; cBOcTBa
XUMHUYECKUX JJIEMEHTOB, COSAMHEHUHN U 3JICKTPOIHBIX MAaTEPHAIOB Ha UX OCHOBE JIJISl PEIICHHUS
HAy4YHO-UCCJIEA0BATEIbCKUX 3a1a4; OCHOBHOE 000PYI0BaHUE U 00JACTh €ro MPUMEHEHUS TS
MIPOBEACHUS HAyYHO-UCCIIEI0BATEILCKIX PA00T; METOIbI INIAHUPOBAHUS U TIPOBEICHHS
9KCIIEPUMEHTOB; OCHOBHBIC JTAIlbl IUTAHUPOBAHHMSI SKCIICPUMEHTA; METOIBI 00padOTKH
PE3yIBTATOB MPOBEICHHOT'O SKCIIEPUMEHTA; OCHOBHBIE TTAKETHI IPHUKJIAIHBIX TIPOTPaMM,
HEOOXOJIMMEIX JUISL BHIIOJIHCHHS SKCIIEPHMMEHTA U 00pa00TKU JJAHHBIX.

4.2

YMerTh:




4.2.1

OCYILECTBIIATH TIOUCK, 00pabOTKY U aHaJIM3 Hay4YHO-TEXHUYECKOH HH(pOpMAIMK O TPOPHITIO
BBITNIOJIHAEMON pabOThI, B TOM YHCJIE C IPUMEHEHUEM COBPEMEHHBIX TEXHOJIOTHI; MPUMEHATh
II0JTyYE€HHBIE 3HAHUS [IPU TEOPETUUECKOM aHAJIN3€ U SKCIIEPUMEHTAIBHOM HUCCIIEIOBAaHUH BEIIECTB
¥ (PU3UKO-XMMHUYECKUX TPOIIECCOB; MOATOTABINBATH UCXOIHYIO HH(POPMAIIHIO /IS TUTAHUPOBAHHS
HKCIIEPUMEHTOB U IPOBOJIUTH €€ 00PabOTKY € MCIOJIb30BAaHUEM MTAKETOB MPUKJIIAJHBIX IPOTPaMM;
IUTAHUPOBATh U IPOBOAUTH IKCIIEPUMEHTHI, IPOBOANUTH 00padOTKY HX pe3y/IbTaTOB; UCIIONb30BATh
3HaHUS CBOMCTB XUMHUECKUX COSAMHEHUH U MaTepHaJioB ISl peIIeHus 3a1a4 Npo(ecCHoHaNbHOM
NeSITeTbHOCTH; aHAIM3UPOBATh TEXHUYECKYIO JOKYMEHTAIUIO Ha IPUOOPHI U MTOIONPATh
000py10BaHKE /711 IPOBEJICHNS HAyYHO-HCCIIEJOBATEIbCKUX paboT; paboTaTh Ha COBPEMEHHBIX
npuOopax s IEKTPOXUMHUUECKUX UCCIIEJOBAHUN, OPIraHU30BbIBATh IPOBECHHE
HKCIEPUMEHTOB U UCTIBITAHUHN, IPOBOAUTH UX O0PaOOTKY U aHAJIM3UPOBATh PE3YJIbTATHI C
MCIIOJIb30BAHUEM ITAKETOB MPUKIAJIHBIX IPOIPAMM;

4.3|Baagersn:
4.3.1|uadopmariiieit 0 COBpeMEHHBIX TEHICHIIMIX U MEPCIEKTUBAX Pa3BUTHH XUMHYECKON
MPOMBIIUIEHHOCTH; METO/IAMU MTOMCKA, CACTEMATU3ALIMU U aHAJIN3a HAYYHO-TEXHUYECKOU
uH(pOpMaIlMK; OCHOBHBIMH HAaBBIKAMU OPTaHHU3AI[MN HAYYHO-UCCIIEIOBATEIbCKUX U
TEXHOJOTHYECKHUX IKCIIEPUMEHTOB; HaBbIKAMH MPUMEHEHHS aHAJTTUTUYECKUX U YUCIEHHBIX
METOJIOB PEIICHHSI TOCTABJICHHBIX 3a]1a4; HAaBBIKAMU MPOBEACHUS SKCIIEPUMEHTA U 00pabOTKH €ro
pe3yJIbTAaTOB C UCIOJIB30BAHUEM NAKETOB MPUKIIAHBIX TPOTPAMM; COBPEMEHHBIMU METOIAMH
aHau3a ChIpbs, MATEPUAJIOB U KaYeCTBAa FOTOBOM MPOAYKLIMH; HABBIKAMU aHAJIN3a TEXHUYECKOU
JIOKyMEHTaIlMX Ha IPUOOPHI JIJIs1 IPOBEICHUSI HAYYHO-UCCIIEIOBATEIHCKUX PAaOOT; HAaBBIKAMH
BbIOOPA, MOJKIIIOUEHUS! M HACTPOUKH MPUOOPOB I BHIOJTHEHUS HCCIIEI0BAHNUS; HABBIKAMU
UCIIONIb30BaHUs IPO(EeCCHOHANBHBIX 0a3 TaHHBIX B JAHHOM MPEAMETHON 00JIacTH; HAaBBIKAMU
oOpalieHus ¢ Hay9HOW U TEXHUYECKOU JINTEepaTypoil; METOIaMH ITOMCKa, CHCTEMAaTH3aIluU 1
aHaJIM3a HAyYHO-TEXHUYECKOH MHpOopMaIn;
5. COAEPKAHME ITPAKTUKHU
Kon HaumenoBanmue pasaesioB | Cemectp /| YacoB | Kommneren- | Jluteparypa | Uute | Ilpumeuanue
3aHATHSA U TeM /BUJ 3aHATHS/ Kype 107071 PaKT.
Pasnen 1. BBogHoe 3aHsiTHE.
Bbi16op Tembl.
1.1  [IIocraHoBKa nenei u

3a7a4 NpOU3BOJACTBEHHON

npakTuku. /Tema/

[Tony4yenue 3aganus Ha 7 2 |IIK-1TIK-2| JI1.1J12.2 0

MPAKTUKY. BEIOOP TeMbI OIIK-5 YK |91 32 23 54

HCCIICIOBAHUM, aHAJIU3 €€ -1 YK-2 |95 26 27 28

aktyansHoCTH. /TIp/ I[K-3TIK-4| 59511

Paznen 2. Ananu3 HayqyHOil 1

MATCHTHOM JIMTEPATYPHI IO

TeMe HAYy4YHO-

HCCJIEI0BATEIbCKOI PadoThl

2.1  |CocraBnenue o630pa
aureparypsl. /Tema/




N3yuenue cnenuanbHOU
JUTEPATYPBI U APYrou
Hay4YHO-TEXHUYECKOMN
nH(pOpMaLUU, JOCTHKEHUS
OTEUYECTBEHHOU U
3apyOeKHON HAYKH U
TEXHUKHU 110 TEME HAy4YHO-
HCCIIEI0BATEIbCKON
paboTel. OO6paboTKa,
aHaJIM3 U CUCTEMAaTU3AIIHS
Hay4YHO-TEXHUYECKOMI
nH(pOpMaLIUY IO TEME
Hay4HO-
HCCIIEI0BATEIbCKOMN
pabotel. Ha ocHOBaHuM
0030pa IuTepaTypHBIX
JaHHBIX 00OOCHOBBIBACTCS
aKTyaJbHOCTh, HOBU3HA,
MIPAKTUYECKOE 3HAYCHHE
BBINOJIHAEMON HAYYHO—
HCCIIEI0BATEIbCKOMN
pabots1. /Cp/

20

[TK-1 TIK-2
OIIK-5 YK
-1 VK-2
[IK-3 TIK-4

JI1.1JI1.2
JI1.3712.2
2.4
0192 33 54
0556 97 99
11

Paznen 3. Hayuno-
Hccae10BaTeIbCKast padora

3.1

Llens u 3amaun
sKcriepuMenTa. /Tema/

Llens u 3amaun
AKCIIEPUMEHTA, KOTOPHIS
JOJKHBI OBITH PEIICHBI TIPU
MMPOBEACHUHU HAyYHO-
HCCIIEI0BATEIbCKOMI
paboThI, oNpeaeIcHIe
00BbeKTa U IeIeh
uccuenosanus. /Ip/

[K-1 TIK-2
OIIK-5 YK
-1 VK-2
ITK-3 TIK-4

JI1.1J12.2
239739
11

3.2

Metoanueckas 4acThb.
/Tema/

Omnpenenenrue METOIUK
MIPOBEICHUS KCTICPUMEHTA.
Br160p BapbupyeMbIx
(hakTopoB, 000CHOBaHUE
o0BeMa IKCIIEPUMEHTA,
YHCJIa OIBITOB; IMTOPSIOK
peanu3aiyu OnbITOB B
COOTBETCTBUHU C
WHANBUAYATHHBIM
3ananueM. OOOCHOBaHKE
METOJIOB KOHTPOJIsI
KauecTBa MPOAYKIIHH,
CPEICTB U3MEPEHHUIA,
YCTaHOBJICHHE TOYHOCTH
U3MEPEHUN U
norpenrsocty. /I1p/

[TK-1 TIK-2
OIIK-5 YK
-1 VK-2
[IK-3 TIK-4

J1.1
JI1.3J12.1
JI2.2J12.3

019233 54
05506 97 99
11
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ITocTanoBka
skcnepumenTta. /Tema/

Br16op, moakoueHus u 7 [1K-1 T1K-2
HACTPOWKH MPUOOPOB IJIst OIIK-5 YK
BBITIOJTHCHUS -1 VK-2
HCCIIEIOBaHMS. T1K-3 TIK-4
[IpoBenenue
JKCIIepUMEHTa, 00paboTKa
Y UHTEPIpETaIus
pe3yibTaros. /Ip/
Odopmienue oT4era mo 20 |TIK-1IIK-2| JI1.1J12.2
MPAKTUKE, TOATOTOBKA OIIK-5 YK |93 57 38 39
JIOKJIaJ1a 1o pe3yabTaram -1 YK-2 210311
HUCCIIEIOBAHHHN. [IK-3 TIK-4
[ToaroroBka npe3eHTaU K
3amure otyera. /Cp/
Onucanue NpoBeIeHUS 47 |TIK-1 IIK-2| JI1.1J12.1
AKCIIEpPUMEHTA, IIPOLIECC OIIK-5 VK| JI2.2 J12.3
€ro NpoBECHUS, -1 VK-2 [D51 525354
COCTaBJICHHUE [IK-3 TIK-4|35 D6 37 28
OCJIE€N0BATEIbHOCTHU 99 911
OIepauuii, U3MEPECHUN U
HaOJIIOIEHUI; OIIMCaHue
Ka)KJI0H oIeparuu ¢ y4eTomM
BBIOpaHHBIX cpenctB. /Cp/
Pa3znen 4. IlogBenenne nToros
NMPAaKTHKH

4.1 |Ananu3s pe3ynbTaToB
SKCIIEPHUMEHTA.
O06001eHne MaTepuaoB,
BEIBOJLL. /Tema/
3ader B BUAE JOKIAAa IO 4 TIK-1 IIK-2| JI1.1J12.2
pe3yyibTaTaM OIIK-5 YK |21 92 23 54
HCCJIEOBAHHUM. -1 YK-2 D536 07 B8
/3auéTCOwn/ IIK-3 I[IK-4( 29311

6. ©°OHJI OHEHOYHbLIX CPEJICTB

6.1. KoHTpOJLHBIE BONIPOCHI H 3a1aHNUS

KOHTpOHLHBIe BOIIPOCHI COOTBETCTBYIOT TCMATUKC IIPOBCACHHOTO UCCICAOBAHMA.

[IpuMepHBIi TepeyeHb KOHTPOJIBHBIX BOIIPOCOB:

N Y N

10 Hackonbko n3y4eHsl mpaBuiia 3KCIUTyaTallMy UCCIIEI0BATENIbCKOro 000pyAoBaHus?
11.

12

Kakas oOmenayyHas 1 crienyaabHas JuTeparypa u3ydcHa?
Kakne nH(pOpMaMOHHbBIC NCTOYHUKN UCTIOIB30BAHBI 00YIAOIIIHMCS?

CucremaTu3upoBaHa JIM COOpaHHAsI HAYYHO-TEXHUYECKast HH(POpMAIIHs?
BrInonHeH a1 MaTeHTHRIHA MOUCK?

Ocy1iecTBJIeH U TEOPETUYECKUI aHAIU3 BEIOPAHHOM MPOOIEeMbI?

Brimonnena au O6y‘~IaIOHII/IMC$I KPUTHYCCKas OLICHKAa UMCIOIINUXCA I[aHHI)IX?

O3HaKOMJIEH JIH O6y‘l&IOH.[PII>iCH C MPpOBOAMBIMU B JTaHHOM J'Ia60paT0pI/II/I I/ICCJ'IGI[OBaHI/ISIMI/I?

O3HakoOMIIEH JT1 00YJaIONIMMCS ¢ METO/IaMHU OpraHU3auy yueOHoi paboThI?
Kakune MeTobl n3yunst 00y4aromuics B X01¢ MPaKTUKU?

Hackonpko o0ocHOBaHa BBI6paHHa${ MCTOAHKA I/ICCJ'ICILOBaHI/IH?

ﬂnrm Tl 11 nﬁvuqmnrnﬁr‘q HP{'\ﬁYf\TTI/T]\/[LU\/TT)[ HARLIKAMUI TO9 TTNORATIOTTIAT T)I{"{"TIF‘TII\DQHT/TT\)’[()




13. KakoBbl NIpUHIUNHATBHBIE JOCTUKEHHUSI MUPOBOW HAYKH B 00JIACTH UCCIIETOBAHHUS?

14. KakoBbl NpUHIMIHAJIBHBIE TOCTUKEHUS! POCCUIICKON HayKu B 00JaCTU UCCIIEIOBAHUS?

15. Ha ocHoBanuu 4ero Oblia BeIOpaHa TeMa UCCIETOBAHUS?

16. Hackonbko akTyasibHa Tema?

17. B dem 3akirodaeTcsi HOBHU3HA MPOBOJIUMOTO HCCIEAOBAHNUS?

18. CocraBiieH 1 IJIaH UCCIIEI0BAHUS B 1IEJIOM?

19. Kakoit MmeTo 1 BEIOpaH B KAYECTBE OCHOBHOTO JIJISI UCCIICAOBAHMS?

20. VYuactBoBaja U 00yYarOLIUIICS B CO3/JaHUU SKCIIEPUMEHTAIbHON YCTaHOBKHU?

21. Hackonbko oTpaboTaHa METOAMKA U3MEPECHHIA?

22. Kakue napameTpbl KOHTPOJIUPOBAINUCH B XO/I€ ONBITOB?

23. Hcnonwp3zoBan nu oOydYaroOmUACA METOAbl (PU3UYECKOTO0 WM MaTeMaTUYeCKOTro
MOJIETTUPOBAHUS?

24. Hcnonp3oBai 1u 00y4arolUiicss METOAbl MAaTEMAaTHUECKOTO TNIAaHUPOBAHUA?

25. Kakue KOHKpETHO IMOJIy4€HbI 3KCIIEPUMEHTAJIbHBIE PE3YJIbTAThl B X0/1€ IPAKTUKU?

26. Hackonbko 06paboTaHbl MOTyYEeHHBIE PE3yIbTATHI?

27. BeImonaHeHa M cTaTuCTUYECKast 00paboTka pe3yabTaToB?

28. Kakue rpaduueckue cnocodbl 00pabOTKH pe3yIbTaTOB UCTIOIb30BAHBI?

29. AmnanusupoBanach J1 JOCTOBEPHOCTh MOJYUYEHHBIX PE3yIbTaTOB?

30. Kakue npuHIMNUAIBHO BAXKHBIE PE3YJIbTAThl MOJYYEHBI?

31. CdopmynupoBaHbI I BEIBOJBI?

32. IIpoBoaMIOCH I CpaBHEHHE PE3YJIHTATOB MCCIEIOBAHUS 00bEKTa Pa3pabOTKH C
OTEUECTBEHHBIMU U 3apyOC)KHBIMU aHAIOTaMU?

33. Kak coOTHOCSTCS ClIeNaHHbIe BBIBOJbI C UMEIOIIMMUCS B JIUTEPATYpe TOUKAMU 3PEHUS HA JAHHYIO
npoGiemy?

34. TlpeanonaraeTcs v MyOIMKaNKs MOTYYEHHBIX pe3yabTaToB? B kakom Buje?

35. Kakwue npeioskeHust 1 peKOMEHIAINK pa3padoTaHbl 00ydaromumcs?

36. Ilomorna v nmpakTHKa yTOYHUTH (HOPMYIUPOBKY TEMbI KBATU(DUKAITMOHHOW pabOTHI?

37. Cnoxwunach ¥ K KOHITY IPAKTHKH CTPYKTYypa KBaTHU(PUKAITMOHHON pabOThHI?

38. IlpeamosaraeTcs i MOCIEAYIONIEE BHEAPEHNE PE3YIHTATOB HAYYHBIX UCCIEAOBAHUHN U pa3paboTOK?
39. Uro He ynanoch BBIMOIHUTH B X0/1€ MpakTuku? [1o kakum npuunnam?

40. Kaxk cam 00yuaromuiicsi OIIEHUBAET PE3yJIbTaThl CBOCH MPaKTUKU?

41. Kaxoe 000pyI0BaHHE HCIIOIB30BAIOCH MIPU PELICHUN HAYYHO-UCCIIE0BATEIbCKUX 3a1au?
42. Tlepeuucnute KpUTEpHUH BHIOOpA 000PYA0BaHUS?

43. Ha yeM oCHOBaH NPUHIUI PaOOTHI BHIOPAHHOTO 000PYAOBAHMS, KAKOBBI €TI0 XapaKTEPUCTUKHU?

4.4 T

6.2. TeMBbI MHCbMEHHBIX PA00T

He npenycMoTpeHsl.

6.3. ®oHI OLIEHOYHBIX CPE/ICTB

DoH OLIEHOYHBIX CpCACTB IIpUJIaracTcs.

6.4. IlepeyeHDL BHIOB OIIEHOYHBIX CPEICTB

OTuyer u JOKJIazA I10 TEME UCCIICA0OBAaHUA.

7. YHEBHO-METOJNMYECKOE U HTHOOPMAIIMOHHOE OBECIIEYEHUME INTPAKTUKHN

7.1. PexoMenayvemasi JuTeparypa

7.1.1. OcHoBHAs JUTEPATYPA

ABTODEI, 3aryaBue M3 paTenscTBO, TOJ
JI1.1 |I'epacumoB b. M., |OcHOBBI HAy4HBIX HCCIICIOBAHUN: y4eO. mocoOre M.: ®OPYM:
HpoOsieBa B. B., HMH®PA-M, 2013
3106uHa H. B.,

Hwuxeroponos E.
B., Tepexosa I'. 1.




ABTODBI, 3arnaBue W3naTenbeTBO, To1
JI1.2 |damackun b. b., |2OnekTpoxumusi: yaeOHUK M.: Xumus,
[Terpuii O. A., KonocC, 2006
Hupauna I'. A.
JI1.3 |Angapees 1O. SI.  |DnekTpoxuMust METANIOB U CIUIaBOB: yueOHOe mocobue |M.: M3narensckumii
Jlom "Beicmiee
O6pa3zoBanue u
Hayxka", 2016
7.1.2. JlomoJHUTEILHAA JUTEPATYPA
ABTODHI, 3ariaBue M3natenncTBo, rox
JI2.1 |Jamackuu b. b., |BBeneHue B 3J1€KTPOXUMHUYECKYIO KHHETHKY: yaeOHoe |M.: Boicmr. mik.,
ITerpuit O.A. nocoOue ISl CTyA. XUM. CIEIl. YH-TOB 1983
JI2.2 |banamos B. B. Opranu3zanys Hay4YHO-UCCIIEe10BaTENbCKON M.:TVYV, 2002
JESITEIbHOCTH CTYIEHTOB B By3ax Poccun: B 3-X 4.
JI2.3 |Tukynosa U. B., |I[IpakTuKyM 1o aHAJIMTHYECKOW XUMHUU U (DPU3UKO- M.: Belcwl. LK.,
[[TammoBanoB H. A., [xuMHuecKkiM METO/IaM aHaK3a: yuel. mocooue s 2006
Apremenko A. . [cTyneHTOB By30B
J12.4 |Kum JI. Kunerunka 351eKTpOXUMUYECKOT0 pacTBOpEHUs MeTaiuioB: |M.: Mup, 1990
HAay4YHOE U3/IaHUE

7.2. IlepeyeHb pecypcoB HHMDOPMAIMOHHO-TEJIEKOMMYHUKANMOHHOM ceTH ""UHTepHeT"

21 |GalvanicRus — nndopmannonHo-o0pa3oBaTenbHblii CaiiT, CO3JaHHBIN CTIeUaTHNCTaAMU-
npodeccuoHanaMu B 00JIaCTH TaJIbBAHUKH U TaJIbBAHOTEXHUKHU COBMECTHO C JKyPHAJIOM
«["anpBaHOTEXHUKA U 00pabOTKa MOBEPXHOCTHY, CIICIIMATM3UPOBAHHBIMU KadeapamMu
yuuBepcuteroB, HUUM u Benymmmu komnanusmu Poccun. - http://www.galvanicrus.ru/lit/

22 |’Kypnan "DOnexkrpoxumus’” - https://sciencejournals.ru/journal/elkhim/

33 [XKypnan «Kopposust: MeTajuibl, 3ammray - http://www.nait.ru/journals/index.php?p journal id=5

34 [Kypnan «IIpakTuka mpoTHBOKOPPO3MOHHOM 3aIUThD - http://www.corrosion-protection.ru/ru/o-
zhurnale/

25 [Kypnan npuknanHoi xumuu - https://sciencejournals.ru/journal/prikkhim/

26 |[Kypnan «13B. By30B. XuM. XUM. TeXHOJOTH - http://journals.isuct.ru/ctj/

27 |’Kypnan « XuMuueckasi TeXHOJIOTUs» - http:// www.nait.ru/journals/index.php?p journal id=I

38 |OcHOBBI HayUHBIX UCCIIEOBAHUI U MHKEHEPHOTO TBOpUECTBA (yUeOHO-HCCIIeJOBATENbCKAS U
Hay4YHO-UCCJIe0BaTeNbCcKas paboTa cTynenTa): YueoHo-MeToandeckoe mocooue / 3emmsnoi K.I'.,
[TaBnoBa U.A., - 2-e u3n., crep. - Mocksa :®@nunra, 2017. - 68 c.: ISBN 978-5-9765-3110-9. -
Tekcr : anextponssii. - URL: https://znanium.com/catalog/product/959821.

29 |ABaeenko, A. M. HayuHo-uccienoBaTelbekas paboTa CTyJISHTOB : yaeOHoe mocoone / A. M.
Apneenko, A. B. Kyaps, 3. A. CokonoBckas ; noa. pen. A. B. Kyaps. - Mocksa : U3a. Jom
MUCuC, 2008. - 78 c. - Tekcr : anexktponHsIit. - URL:
https://znanium.com/catalog/product/1223211.

D10 (BrimonHenue u ohopMIIeHUE BBITYCKHBIX KBaTU(UKAIMOHHBIX padoT,
HAYYHO-HMCCIIEIOBATEIBCKUX PAOOT U OTYETOB I10 TMPAKTHKAM : METOAnYecKue ykazanus / M. b.
brixoBa, XK. A. I'opeesa, H. C. Ko3znoga, /I. A. [Togropusiii. - Mocksa : U3a. Jlom MUCuC, 2015. -
68 c. - Tekct : anekTponHbId. - URL: https://znanium.com/catalog/product/1223233.

D11 |DneKTpoHHBIN KaTaJoOr HAYYHO-TEXHUYECKOH TUTepaTypsl - http://catalog.viniti.ru/Default.aspx

7.3.1 IlepeyeHbh NPOrpaMMHOI0 00ecrieYeHus

7.3.1.1|Oneparmmonnas cuctema Windows 10 Education [CyOGnuiieH3uoHHBIH q0T0BOp No

Tr000169903 ot 07.07.2017]

7.3.1.2{7zip [GNU Lesser General Public License (LGPL)]

7.3.1.3|Google chrome [ YauBepcansnas odmectBerHas jumen3us GNU GPL]




7.3.1.4[NanoCAD 11 Plus [Akanemuueckas nuiensus: cepuitasiii Homep NC110P-07691 ¢
09.09.2019 roma mo 25.08.2021 rona]

7.3.1.5|Office Pro + Dev SL [["ocynapctBennbIif KOHTpakT Ne 442019-004 ot 24.05.2019 cpok
neuctBus 3 roaa

7.3.1.6/ChemDraw Professional Academic perpetual license [I"'ocymapcTBeHHbIN KOHTpakT Ne
3MO-007 ot 02.12.2019 r.]

7.3.1.7|Mathcad Education - University Edition [["ocynapcTBennsbiit koHTpakT Ne 3MO-007 ot
02.12.2019 r.]

7.3.1.8|Kaspersky Endpoint Security [ [oroBop Ne CJI-072/2019 ot 09.12.2019]

7.3.1.9(Zoom Professional Licenses [[loroBop moctasku Ne I1-033/2020 ot 01.06.2020]

7.3.2 Ilepeuenb MHGOPMAIMOHHBIX CIPABOYHLIX CHCTEM

7.3.2.1|Koncynbrantlnroc

7.3.2.2|Hayunas snextponHas oubmmoreka eLIBRARY.RU

7.3.2.3{UPBUC

7.3.2.4|EnmuHOE OKHO ToCcTyTa K MHPOPMAIIMOHHBIM pecypcam

7.3.2.5|TexakcnepT

7.3.2.6|adopmanmonno-ananuruueckas cuctema SCIENCE INDEX

7.3.3 Ilepeyenb 00pa3oBaTeJLHBLIX TEXHOJOT U

7.3.3.1|]LMS Moodle

7.3.3.2|196C Znanium

8. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUWE ITPAKTUKH

8.1|Peanu3anus yueOHOM TUCIUIUIMHBI TPeOyeT HATHYUS:

8.2|ydeOHas aymuTopus JIsl IPOBEICHUS 3aHATHUN JICKIIMOHHOTO TUTIA ¥ TIPAKTUYCCKUX 3aHATHH,
o0opyIoBaHHAs CHIEIIMATM3UPOBAHHON (Y4eOHOIT) MEeOEIbIO (CTOIBI, CTYJIbS, I0CKA ayIUTOpHAs),
o0opyIoBaHue TSl MPE3EHTAIMN Y4eOHOTO MaTepHraia 1Mo AUCIUIUTHHE (HOyTOYK, TPOEKTOP,
9KpaH); yueOHast ay TUTOPUS 7Sl IPOBEACHUS TPYIIIOBBIX U WHANBUAYATbHBIX KOHCYJIbTAIIUH,
TEKYILIero KOHTPOJIS M MPOMEKYTOYHON aTTecTalni, 000py10BaHHAs CIEMAaTN3UPOBAHHOMN
(yueOHOIt) Mebembo (CTOMbI, CTYJIbs, JOCKA ayAUTOPHAst KOMOMHUPOBaHHAs); yueOHAas ay JUTOPHUs
JUTsl IPOBEICHUS HAYYHBIX MCCIICIOBAHMM, 000PYyI0BaHHAS CTICIIHATM3NPOBAHHON (YUeOHOM)
MeOeIbIO (CTOJIBI, CTYJIbS, IOCKA Ay TUTOPHAS ), MyJIbTUMETUIHHBINA KOMIUIEKC, SKpaH, HOYTOYK,
I[I9BM, a Taxke 1ab0paTOpHBIM 000pyI0BaHHUEM (BBITSHKHOM MIKad, aHATUTUYECKHUE BECHI,
BOJIBTMETPBI, aMIIEPMETPBI, PEOCTAThI, UICTOYHUKH MTUTAHUS, TEPMOCTATHI, CYIIWIBHBIN mKad,
aBToTpaHcopmaTopsl, pH-MeTpsl (HOHOMEpHI), MATHUTHBIE MEIIAJIKH, IITATUBBI, TOTEHIIMOCTAT-
raigpBaHocTat, BO/l, aHanu3aTop BOIbaMIIEpPOMETPHUECKUH, CIEKTPOPOTOMETp, OIIeCKOMEp) U
Ha00POM HEOOXOIUMON XUMHUYECKOM IMOCY LI U PEAKTHUBOB.

9. METOINYECKHUE YKA3ZAHUA JUIA OBYYAIOIIINUXCA 11O OCBOEHUIO ITPAKTUKHU

[lepen HayamoM NPaKTUKU CTYACHT 00s13aH MOJyYUTh Y PyKOBOAUTEIS HHAMBUAYAIbHOE 3aJaHne. B
MepHOJ MPAKTUKU CTYIEHTHI JOJIKHBI COOpaTh HE0OX0IMMBbIE MaTepHalibl Ui oTueTa. B npornecce
MIPOXOXKICHHS IPAKTUKU CTYACHT UMEET ITPABO MOJIy4aTh HEOOXOAUMbIE eMy KOHCYJIbTAI[H IO BOIIPOCaM
COJIep’KaHusl MPAKTUKYU U MOATOTOBKHU OTYETA Y PYKOBOJUTENSI IPAKTUKHU OT yHUBepcuTeTa. HayuHo-
ucclieIoBaTeNbCKas paboTa 3aKaHUYMBAaeTCs NPEACTaBICHUEM OTYETa B I€YaTHOM BUJIE T10
UHAUBUAYATbHON TeMe padboThl. CTyA€HT AOIMYCKAEeTCsl K aTTECTAlluy I10CJIE€ COCTABJICHUS OTYEeTa U
IIPEBABIEHUS €ro pyKOBOAUTENIO TpakTuKu. Coaeprkanue otdera o nposeneHHoit HUP onpenensercs no
COIIACOBAHUIO C IpenojaaBatesieM. PeKoMeHIyeMblil IepedeHb pa3/eioB: aHHOTALUs, BBEJICHUE,
JUTEPATypHBI 0030p, SIKCIIEPUMEHTAIbHAS YacTh, 00CYKJIEHHE PE3YIbTaTOB, OCHOBHbIE PE3YyJIbTAThI U
BBIBOJIbI, CITUCOK JINTEpATypbl. ATTeCTalusi MPOBOAMTCS Ha OCHOBE 3alllUThl OTYETa,
MOJITOTOBJICHHOTO CTYJIEHTOM I10 UTOraM NMpakTHKU. OTdeT ohopMiIsieTcss U CaeTCsl pyKOBOAUTEIIO
MPAKTUKH B KOMITBIOTEPHOM  BHJIE M JyOnupyeTcst Ha OyMaKHOM HOCHUTele 1Mo popMe, YCTAaHOBJICHHO! B
yHuBepcurete. OdopmiieHue oTuéTa 1o npaxkTuke ocymectniusercs B coorBerctsuu ¢ ['OCT 7.32-2001




«OtueT 0 HayyHO-UccnenoBaTensckoi padore», [OCT 2.105-95 «O6mue TpeGoBaHMs K TEKCTOBBIM
JTOKyMeHTaM». B oTuere He0OX0AMMO JaTh OMIMCAaHUE BCEX Pa3/IesioB, KOTOPHIE OBLIN U3YyYECHBI 32 BPEMsI
MIPOXOXKACHUSI MPaKTUKU. JlJ1s1 32U Thl oT4eTa oopMisieTcs npe3eHTtaius B mporpamme PowerPoint. ITo
OKOHYAHHH MPAKTUKHU MOCJIC BHIMOTHEHHUS BCEX BUJOB padOT CTYJIEHT CAACT 3a4eT (3alIHIIAET OTYET) C
nuddepeHIIMPOBAHHON OLIEHKON PyKOBOAUTENIO MPAKTUKK OT YHUBepcuTeTa. [Ipu aTTecranuu
YUYHUTBIBACTCS MOCEIIAEMOCTh CTYIEHTOM BCEX 3aHSTHI, MPOBOJAUMBIX BO BPEMs IPAKTUKH U YPOBEHB
y4acTus CTYJEHTA B 3aHATHSIX, IPOBOJAUMBIX B IEPUO MPAKTUKU. Takke yUUTHIBAETCS COACpKAHUE U
MPABWIBHOCTH O()OPMIICHUS OTYETA IO MPAKTUKE U OTBETHI HA BOIIPOCKHI B X0J1€ 3alTUTHI oT4eTa. OlleHKa
TI0 MPaKTUKE (3a4eT) MPUPABHUBAETCS K OIICHKE (3a4eTy) MO TEOPETUUECKUM KypcaM o0ydeHUs U
YUYHUTBIBACTCSI MIPU PACCMOTPEHHUH BOTIPOCA O HAa3HAYCHHUH CTUIICHIUU (JOMMYCKE K HK3aMEHAITMOHHOM
CECCHN).
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1. IEJIM TIPAKTUKH

1.1|3akperieHne TEOPETUICCKUX 3HAHUH M TPAKTUICCKUX HABBIKOB, MOJYYEHHBIX B TIPOIIECCe
o0ydeHus TIo porpaMMe OakaiaBpuaTa; IpuOOPETEHHE MPAKTUIECKOTO OMBITA PabOTHI C
WCTOYHWKAMHU HAYYHO-TEXHUYECKOH MH(OpPMAIIMH, OITbITA TIOCTAHOBKY M BBITIOJTHEHUS] HAYYIHO-
MCCIIeIOBATENILCKUX M MPOCKTHBIX 33/1a4; OBJIAJICHUE METOI0IOTHEH U METOJaMU 00pabOTKI
pe3yJIbTaTOB HCCIIEI0BaHMUS; COOp, MMOATOTOBKA M aHAIIN3 MAaTEPHAJIOB IO TEMATHUKE BBIITY CKHOU
KBAJTM(PHUKAIIMOHHOHN paboThI.

2. 3AJIAYM ITPAKTUKH

2.1|aBASIFOTCA OKOHYATENbHOE (POpMUpOBaHHE y 00yJaIOINXCs TPO(PECCHOHATBHBIX KOMITETCHIINH,
CBSI3aHHBIX C IIEJIOCTHBIMITPEICTABIICHHEM 00 OpraHM3alluu Hay4YHO-UCCIIeI0BATENBCKOM
NESTEIbHOCTH U CUCTEME YIIPABIICHUS! HAYYHBIMU HUCCIIETOBAHUSIMU; O CTPYKTYpE€ OpraHU3aluy U
OCHOBHBIX (DYHKIUSIX UCCIEIOBATENIbCKUX U YIIPABICHYECKUX MOAPA3ICICHHIT; OCBOCHHE
HOPMATHBHOM JJOKYMEHTAIIMHU U CPEJCTB IMTPOrPAMMHOTO 00ECIICYEHHUS HCCIIEeI0BATEIHCKOTO
MoIpa3/iesieHus; MPUOOPETEHUE OMBITa OPTaHU3AIMH CAMOCTOATEIHHON U KOJIJIEKTUBHOM HAYYHO-
MCCIIEIOBATENLCKOM PabOThI; 0000IICHNE M CUCTEMAaTH3AIMsl JAaHHBIX JJIs1 BBITOJTHEHHUS
BBIMTYCKHOW KBaM(UKAIIMOHHON pabOThI; pa3BUTHE Y 00yUYaIOIIUXCS

3. MECTO HPAKTHUKHU B CTPYKTYPE OGPA30OBATEJBbHOW IPOTPAMMBI

uxn (pazaen) OOI:  [52.0.04(I1xn)

3.1|/TpedoBanns K NpeIBapUTEIbLHON NOATOTOBKE 00YVYAIOIIErocs:

3.1.1{IIpubopsl 1 METOABI UCCIIEIOBAHUS

3.1.2|IIpousBoacTBeHHas mpakTuka: HaydyHo-uccienoBarenbckas padbora

3.1.3|TeopeTuueckas 3IE€KTPOXUMHUS

3.1.4|Koppo3us u 3amura MaTepuagoB OT KOPPO3UHU

3.1.5|OcHOBBI HAyYHBIX UCCIICIOBAHUIN U TPOEKTUPOBAHUS

3.1.6|Texnonorus noiay4eHus: GyHKIMOHATBHBIX MOKPHITUI

3.1.7|001mag xuMudecKast TEXHOJIOTHS

3.1.8 HpOI/I3BO,Z[CTBeHHa${ IMPpaKTHUKaA: TexHomornueckas (HpOeKTHO—TeXHOJ'IOFI/I‘{CCKaSI) IIpaKTUKa

3.1.9|2nekTpocuHTE3 HEOPraHMYECKUX COETUHEHUM

3.1.10|MHHOBaLIMOHHBIE MATEPHANIBI B SHEPTETUKE

3.1.11 [AHanuTUYECKHI1 KOHTPOJIb TEXHOJIOTUU MaTEPUAIIOB

3.2|/IMcuUIIMHBI M PAKTHKH, JUIA KOTOPBIX 0CBOEHHE TAHHOM TUCHHIUIHHBI (MOTYJIsl)
He00X0ITMMO KaK NpeAlIecTByIOIIee:

3.2.1|IToaroroBka K nporeaype 3alUThl U 3alI1Ta BBITYCKHON KBATH()UKAIMOHHON pabOThI

4. KOMIIETEHLIMM OB YYAIOLIETOCSI, P°OPMUPYEMBIE B PE3YJILTATE OCBOEHUS
TUCHUILIMHBI (MOLYJIS)

IIK-3: cnoco6eH NPUHUMATH KOHKPETHbIE TeXHUYECKHUE pellleHns MPU pa3padoTke
TeXHOJIOTHYECKUX MPOLECCOB, OCYIIECTBIATH TEXHOJOTHYEeCKHUI Mpolecc B COOTBETCTBHH €
perjiaMmeHToOM, HCI0JIb30BATh TEXHNYECKHE CPeICTBA /IJIsl HU3MePeHHsl OCHOBHBIX MNAapaMeTPOB
TeXHOJIOTUYECKOro Mpolecca, CBOMCTB ChIPbsl M MPOAYKIIUH, BLIOMPATH TEXHUYECKHE CPeACTBA U
TEXHOJIOTUH C Y4eTOM IKOJOTMUYEeCKUX MOCJIeICTBHI UX MPUMEHEHUA

3HaTh:

VYpoBeHb | |0CHOBHBIE TEXHOJIOTHYECKHE TIPOLIECCHI, 000PY0BaHUE, TPOTPAMMHBIE TEXHUUECKUE
CPEJICTBA XUMUYECKON TEXHOJIOTUH (PYHKIIMOHAIBHBIX MaTepUaIOB U MOKPBITUI; TapaMeTphbI
TEXHOJIOTHYECKOT0 KOHTPOJISI Ka4eCTBA TOTOBOM MPOIYKIINH;

YpoBeHb 2 |0CHOBHBIE TEXHOJIOTHYECKHE MTPOLIECCh, 000py0BaHNE, IPOTPAMMHBIE TEXHUYECKUE
CpeICTBa XMMUYECKOH TEXHOJIIOTUH (PYHKLIMOHAIBHBIX MaT€PHAIOB U MOKPBITHI; MPUHLIUI
paboThI 1 KITacCU(UKALNIO TEXHOJIOTHYECKOTO 000PYIOBAHNUS; METO/BI M CPECTBA




HN3MCPCHUS rokazaresei pa60TBI TCXHOJIOI'MYCCKOI'O O60py,HOBaHI/I$I;

Yposens 3

OCHOBHBIEC TEXHOJIOTHYECKHE MPOLIECChI, 000pyA0BaHUE, TPOTPAMMHBIC TEXHUIECKUE
CpeACTBa XUMUYECKOH TEXHOJIIOTUHU (PYHKIIMOHATBHBIX MAaTEPHAJIOB U TIOKPBITHI; IPHHIIUTT
paboThI U KIACCU(PUKAIIUIO TEXHOJIOTHYECKOTO 000y I0BaHUS; TapaMeTPhl
TEXHOJIOTUYECKOTO KOHTPOJISI Ka4eCTBa TOTOBOW MPOYKIIMH; METOJIBI U CPEICTBA U3MEPEHUS
MoKa3aresei paboThl TEXHOJIOTHYECKOTO 000PYI0BaAHUS;

YMeTh:

Yposens 1

MPUMEHSITh METO/IbI M CITIOCOOBI OMpEIeNIEHUsI CBOMCTB MaTepHaioB, COBPEMEHHbIE
AKCIIEPUMEHTAIIbHBIE METO/IbI UCCIIEIOBAHUS KX XUMUYECKON CTPYKTYPBHI;

YpoBens 2

MPUMEHSITh METOJIbI M CITIOCOOBI OMpEIeNIEHUsI CBOMCTB MaTepHaioB, COBPEMEHHbIE
AKCIIEPUMEHTATIbHBIC METO/IBI UCCIIEIOBAHUS MX XUMHUECKON CTPYKTYPBI; BHIOMPATH
HOBEHIINE TEXHOJIOTUHU C YYETOM TEXHUKO-YKOHOMMUYECKUX U SKOJIOTMYECKHX MTOKa3aTeel;

Yposens 3

MIPUMEHSITh METOJIBI M CITOCOOBI OTIPE/ICIICHUSI CBOMCTB MaTePHAJIOB, COBPEMCHHBIC
AKCIIEPUMEHTATbHBIC METO/IBI UCCIIEIOBAHUS MX XUMHUECKON CTPYKTYPBI;BBIONPATH
HOBEHIIIME TEXHOJIOTHH C YYETOM TEXHHKO-IKOHOMHUYCCKUX U IKOJIOTHUECKUX ITOKa3aTeleH;
BBIOMPATh TEXHOJIOTHYECKOE 000pYI0BaHNE,000CHOBBIBATH BEIOOP IPHOOPOB M YCTPOMCTB
JUTSE KOHTPOJISI TEXHOJIOTHYECKUX MTapaMeTPOB U OTpeIeNICHUs (PU3UKO-MEXaHHIECKUX H
CHEIMAaIbHBIX CBOMCTB MaTepPUAJIOB;

Biaagern:

VYposens 1

HaBBIKaMU BI>I60pa TEXHOJIOTHYCCKUX ITPOLUCCCOB U PCI)KUMOB IIPU PCIICHUU 3aaa4
HpOCI)CCCHOHaHLHOﬁ ACATCIIBHOCTH,

Yposens 2

HaBBIKaMU BBI60pa TEXHOJIOTHYCCKUX IMPOLCCCOB U PCI)KUMOB IPU PCIICHUU 3aaa4
HpOCI)CCCHOHaHLHOﬁ ACATCIIbHOCTH, HABbIKAMH pa3pa60TKH TCXHOJIOTUYICCKUX NIPOUCCCOB;

Yposens 3

HaBBIKAMHU BBIOOpA TEXHOJIOTHYECKHUX MPOLIECCOB U PEXKUMOB IIPH PEILICHUH 3324
poeCCUOHATBHON JEATETLHOCTH; HAaBBIKAMH Pa3pabOTKH TEXHOJOTUUECKHX MTPOIIECCOB,
OIpeJIeJICHUs TapaMeTPOB PabOTHI MPUOOPOB U 0O0PYTOBAHMS TS OTYUYCHUS MAaTEPUATIOB C
3aJIaHHBIMH CBOICTBAMU;

IIK-2:

CIOCO0EH OCYIIEeCTBJIATH COOP, CUCTEeMATH3AIMIO M AHAJIU3 HAYYHO-TEXHHUYECKOM

HH(OPMaALH 0TEe4eCTBEHHOI0 M 3apy0eKHOI0 ONBITA M0 TEMATHKE HCCJIeJOBAHNUS

3HATL:

VYposens 1

METOIBI TIOUCKA, 00pabOTKH 1 aHaIN3a HAYIHO-TEXHUIECKOH HH(OpMAIHX TIO IPOHITIO
BBITIOJTHSAEMOM pabOTHI;

Yposens 2

METO/IbI TIOMCKA, 00pabOTKH U aHaJN3a HAYYHO-TEXHUYECKOH HH(pOpMAIHK IO TPOPHITIO
BBITTOJTHSIEMON pabOThI; OCHOBHBIE HAYYHBIE M TEXHOJIIOTHYECKHE TPOOJIEMBI B CBOCH
IPEeIMETHOM 001aCTH, METOJIBI M CPEJICTBA MX PEIICHUS;

Yposens 3

METO/IbI IOUCKA, OOPAOOTKH M aHAIM3a HAYYHO-TEXHUICCKOW MH(OPMAIIAN TI0 TIPODHITIO
BBITIONTHSEMOM pabOThl; OCHOBHBIE HayYHbIE U TEXHOJIOTHYECKHUE MPOOIEeMbI B CBOSH
MIPEIMETHOM 00JIACTH, METOJIBI M CPEJICTBA UX PEIICHHUS, METO bl HCCIICIOBAHUS B JJAHHOMN
MpeIMETHOM 00JIaCTH; MOAXOAbI K OPraHU3aIMH UCCIIEeI0BATEIbCKIX U MPOEKTHBIX padoT;

YMeTh:

VYposens 1

OCYIIECTBIISATH MMOUCK, 00paOOTKY M aHAIN3 HAYYHO-TEXHUYECKON WH(POPMAIIHH 110 TIPOPHITIO
BBINOJIHAEMON PaOOThI; IPUMEHSTDH [TOJyYEHHbIE 3HAHUS IIPU TEOPETHUECKOM aHAIIN3e
(U3NKO-XMMHYECKUX TPOIIECCOB;

Yposens 2

OCYIIECTBIISATH MOUCK, 00pabOTKY M aHAIN3 HAYYHO-TEXHUYECKON HH(POPMAIIHH 110 TIPOPIITIO
BBINOJIHAAEMON pabOThI, B TOM YHCIIE C IPUMEHEHHEM COBPEMEHHBIX TEXHOJIOTHii; TPUMEHSTh
MI0JIyYE€HHBIE 3HAHMsI IPU TEOPETUYECKOM aHAIIU3E;

Yposens 3

OCYIIECTBIISATh TTOUCK, 00pa0OTKy U aHAJIN3 HAYYHO-TEXHUIECKON MH(pOpMaIuu mo mpoduItto
BBIIIOJIHSIEMOH paGOTLI, B TOM YHCJIC C IPUMCHCHHUEM COBPCMCHHBIX TCXHOHOFHﬁ;HpHMeHﬂTB
MOJTyYCHHBIC 3HAHUS TPU TEOPETHUECKOM aHAITN3E M HKCIICPUMEHTAIHbHOM HCCIICJOBAHUT
BCIICCTB U (bH?)HKO-XI/IMI/ILIeCKI/IX IPOLICCCOB,

Baagern:

Yposens |

HaBbIKaMU pabOThI C UICTOYHWKAMH Hay4yHOU nH(opManmu, pegeprupoBaHus HayUYHbIX




nyOnMKanuii; MeTo1aMu MoKMcKa, CUCTeMaTH3alluy M aHAJIN3a HayYHO-TEXHUYECKON
nH(popMalnu;

YpoBens 2

HaBbIKAMU CAMOCTOSITENIbHON Hay4YHO-UCCIIEJ0BATENIbCKOM eATEIbHOCTH, PA0OTHI €
MCTOYHHKAMU Hay4YHOU nHpopManuu, pedeprupoBaHusl HAyUHBIX ITyOIUKAIMNA; METOAAMHU
MIOMCKA, CHCTEMATHU3aLMU U aHAJIN3a HAYYHO-TEXHUYECKON HH(opMaImu;

Yposens 3

uHpopMalLrei 0 COBPeMEHHBIX TEHACHIUAX U NEPCIIEKTUBAX Pa3BUTHH XUMUYECKON
IIPOMBILIIEHHOCTH; METOJJAMH [TOMCKA, CUCTEMATH3alMU U aHAJIM3a HAyYHO-TEXHUYECKOU
uHGpOPMaLKY; HABBIKAMH MCIIOJIb30BaHUS PO ECCHOHANBHBIX 0a3 IaHHBIX B JaHHOM
PEIMETHOM 007aCTH; HABBIKAMH OOpaIeHNs ¢ HAYYHOH M TEXHUYECKOH JTHUTEepaTypoi

IIK-1: cioco6eH MIaHUPOBATh U MPOBOAUTH (pU3HYecKHe U XUMUYECKHe IKCIIEPUMEHTHI,
NMPOBOIUTH 00Pa0OTKY UX Pe3yJIbTATOB U OLIeHUBATH MOTPEIIHOCTH, BHIIBUTaTh IMNOTE3bI U
YCTaHABJIUBATH FPAHUIIBI MX PUMEHEHHS], MPUMEHSIITH METOIbI MATEMATHYECKOT0 AHAJIN3A U

MOACTUPOBAHUSA, TEOPETUICCKOI0 U IKCIICPUMEHTAJBHOI0 HCCJICI0BAHUA

3HaTh:

YpoBeHs | |aHATUTHYECKHE U YHCIICHHBIE METO/IbI TUTAHUPOBAHHMSI M IPOBEICHUS SKCTICPUMEHTOB;
OCHOBHBIC 3TaIllbl HJIaHI/IpOBaHI/ISI BKCHepI/IMeHTa; OCHOBHBIC ITAKCThI HpI/IK.IIaI[HBIX HpOFpaMM,
HEOOXOIMMBIX IS BBIMIOJTHEHUS SKCIIEPUMEHTA U 00paOOTKH JaHHBIX

YpoBeHb 2 |METOBI TUTAHUPOBAHKS M MPOBEICHUS SKCTICPUMEHTOB; OCHOBHBIE ATAIbl IJITAHUPOBAHUS
OKCIICPUMCHTA; OCHOBHBLIC ITIAKCTLI IPUKIAAHBIX IIPpOrpaMMm, HGO6XOI[I/IMI>IX JJIs BBITIOJIHCHU A
AKCIIEPUMEHTA U 00paOOTKH JaHHBIX

VYpoBeHb 3 |METOBI IIIAHUPOBAHUS U IPOBEICHUS YIKCIIEPUMEHTOB; OCHOBHBIE ATallbl TUTAHUPOBAHHUS
IKCIIEPUMEHTA; METOIbI 00PA0OTKH PE3yJITATOB MPOBEACHHOTO YKCIICPUMEHTA; OCHOBHBIC
MaKeThI MPUKJIATHBIX TPOrpaMM, HEOOXOIUMBIX JIJIsl BHITIOJIHCHHSI SKCIIEPUMEHTA U
00pabOTKH JTAHHBIX

YMeTh:

YpoBeHb | |mOATOTaBAMBATH HCXOIHYIO MH(POPMAIUIO AJIs TUTAHUPOBAHUSI SKCTIEPUMEHTOB U IPOBOAUTH
ee 00paboTKy C MCIOIH30BAaHUEM ITAKETOB MTPHKJIATHBIX TPOTPaMM

YpoBeHb 2 |MOArOTaBIMBATh HCXOIHYIO MH(POPMAIUIO AJIs TUTAHUPOBAHUSI SKCTIEPUMEHTOB U IPOBOAUTH
ee 00paboTKy C MCIOIH30BAaHUEM ITAKETOB MPHUKJIATHBIX POTPaMM; UCTIOIB30BaThH 0a3bl
JAaHHBIX B JAHHOM MpeIMETHON 0051acTH;

YpoBeHb 3 |MOArOTaBIMBATH HCXOIHYIO MH(POPMAIUIO AJIs TUTAHUPOBAHUSI SKCTIEPUMEHTOB U IPOBOAUTH
ee 00paboTKy C MCIOIH30BAaHUEM ITAKETOB MPHUKJIATHBIX TIPOTPaMM; UCTIOIH30BaTh 0a3bl
JAHHBIX B JAHHON NPEeIMETHON 00J1aCTH; TPOBOIUTH 00pabOTKY Pe3yJIbTaTOB
3KCHepI/IMeHTOB C UCIIOJIB30BAHUCM ITAKCTOB HpI/IKJ'IaI[HBIX nporpaMM

Baagern:

YpoBeHb | |HaBBIKAMU MPUMEHEHUS AHATTUTUYECKUX M YUCICHHBIX METOJIOB PELICHHS MTOCTaBICHHBIX
3aJda4, HaBbIKaMU HpOBC}ICHI/Iﬂ BKCHCpI/IMeHTa C UCIIOJIBb30BAHUCM ITAKCTOB HpI/IKJ'IaI[HLIX
POrpaMM;

ypOBeHL 2 HaBBbIKaAMH HpI/IMCHeHI/IH AHAJIUTUYCCKUX U YUCIICHHBIX METOJ0B pCH_IeHI/IH IIOCTABJICHHBIX
3a/1a4; HaBBIKAMH TIPOBEICHUS SKCIIEPUMEHTA M 00PabOTKH €T0 pe3yJIbTaTOB C
HCIIOJIB30BAHUCM ITAKCTOB HpI/IKJIaI[HI:IX HpOFpaMM;

ypOBeHL 3 HaBBbIKaAMH HpI/IMCHeHI/IH AHAJIUTUYCCKUX U YUCIICHHBIX METOJ0B pCH_IeHI/IH IIOCTABJICHHBIX

3aJ1a4; HaBBIKAMH MTPOBEJICHUS SKCIICPUMEHTa M 00paOOTKH €ro Pe3yJIbTaTOB C
HCITIOJIBb30BAHUECM ITAKCTOB HpI/IKJIa,Z[HLIX HpOFpaMM; HaBbIKAMU HUCIIOJIB30BaHU
npo¢eCCHOHAIBHBIX 0a3 TaHHBIX B JAHHOMW NMPEIMETHOMN 001aCTH;

IIK-4: cioco0eH ucnoJib30BaTh OCHOBHbIE €CTECTBEHHO-HAYUYHbIE TEOPUM J1JIs IOHUMAHMS
NPUHLIMUIIOB PadoThI NPUOOPOB U YCTPOICTB, 1JI1 IPOrHO3UPOBAHNS CBOMCTB (PyHKIIMOHAIBbHBIX

MATepHaJIOB NPH pellieHNHU NpodeccuoHANbHBIX 32124

3HATD:

Yposens 1

CBOMCTBA XUMHUYECKUX 9JICMCHTOB, COGI[I/IHGHI/Iﬁ 1 DJICKTPOAHBIX MaTC€pUaloB HA KX OCHOBEC
JJI PCIICHUA HAYYHO-UCCIICOBATCIIbCKUX 3a1a4,

YpoBens 2

OCHOBHOE 000pyI0BaHME U 00JacTh €ro MPUMEHEHHUS I IPOBEICHUS HAyYHO-




HCCICA0OBATCIILCKUX pa60T; CBOMCTBA XUMHYECKUX 3JICMCHTOB, COCJIMHEHUH U QJICKTPOJHBIX
MaTCprajIOB Ha UX OCHOBC JIA PCIICHUS HAYYHO-UCCIICAOBATCILCKUX 3a/1a4,

YPOBCHI) 3 POJIb U BOSMOXHOCTH COBPEMCHHBIX METOJ0B HUCCIICAOBAaHUA U 001acTH ux IMPUMCHCHUS B

HAyYHO-HUCCIIEIOBATENBCKON paboTe; CBOWCTBA XMMHUYECKUX dJIEMEHTOB, COCTUHEHUH U
AJIEKTPOJHBIX MAaTEPUATIOB Ha UX OCHOBE ISl PEUICHUS] HAYYHO-UCCIIEIOBATEIbCKUX 3a/1a4;
OCHOBHOE 000pY0BaHME U 001aCTh €0 MPUMEHEHUS IS IPOBEICHUS HAyYHO-
HCCIICIOBATCILCKMX M MPAKTHYECKHUX PadoT;

YMeTh:

YPOBCHB 1 [ucmonp30BaTh 3HAHMUST CBOMCTB XMMHUYECKHX COGI[I/IHGHI/If/’I " MaTCpUAJIOB Ui pCIICHUS 3a/1a1

npodeccroHaNbHOMN e TeNbHOCTH;

VYpoBeHb 2 [paboTaTh Ha COBPEMEHHBIX IPUOOPAX JUIS ATEKTPOXUMHUYECKUX HCCIIeI0BaHUH,

OpPraHMU30BbIBATH POBEICHHUE SKCIIEPUMEHTOB U UCTIBITAHUH, TPOBOAUTH UX 00paOOTKY U
aHAIM3UPOBATh PE3YJIbTATHI C UCIIOJIB30BAHUEM MTAKETOB MPUKIIAIHBIX POTPAMM;
aHAJIM3UPOBATh TEXHUUECKYIO TOKYMEHTAIMIO Ha IPUOOpHI U MoI0MpaTh 000pyA0BaHUE AJIs
IIPOBEICHUS] HAYYHO-UCCIICIOBATEILCKUX PaldoT;

ypOBeHB 3 |ucmoyIb30BaTh 3HAHMUS CBOMCTB XUMHUYECKUX COCJIMHEHUHN U MAaTCPpHAJIOB I PCHICHHUA 3a1a4

npodeccroHaNbHOM 1eATEeNbHOCTH; padoTaTh Ha COBPEMEHHBIX MPUOOpax AJis
JIEKTPOXUMUYECKHUX MCCIEIOBAHNHN, OPraHU30BbIBATh IPOBEICHUE SIKCIIEPUMEHTOB U
WCTIBITAHUH, IPOBOAUTH X 00pabOTKy W aHAJTU3UPOBATH PE3YIbTATHI C UCIIOIb30BaHUEM
MaKeTOB MPUKJIAJHBIX IPOTPaMM; aHATU3UPOBATh TEXHUYECKYIO JTOKYMEHTAIUIO Ha
npuOOPHI M ITOI0MpaTh 000pYI0BaHHE JJISl IPOBEICHHSI HAYYHO-MCCIIeIOBATEIbCKIX PadoT;

Baagern:

VYpoBenb | [HaBbIkamMu BEIOOpA, MOJKIIIOUEHUS! M HACTPOUKH MPUOOPOB JUIsI BHIIOJHEHUS MCCIICOBAHNS;

VYpoBeHb 2 [HaBbIKaMH aHAJIN3a TEXHUUECKOW JOKYMEHTAIMN Ha IPUOOPHI U TPOBEACHUS HAYYHO-

HCCIIE0BATENIbCKUX padoT;

ypOBeHB 3 [HaBBIKAaMM aHaJIN3a TEXHUYECKOMN JOKYMCHTAIlUU Ha HpI/I60pLI JJI IIPOBCACHMA HAYYHO-

MCCIIEIOBATENLCKUX Pa0OT; HABBIKAMHU BBIOOPA, TIOJKITFOUEHUS U HACTPOUKH PUOOPOB /ISt
BBIITOJIHEHMS] MCCJICIOBAHNUS,

B pe3yabTaTe 0CBOCHHSA TUCIHUILINHBI Oﬁy‘lﬂlOI].lHﬁCﬂ JOJIZKCH

4.1

3HATh:

4.1.1

OCHOBHBIE TEXHOJIOTHYECKHE MPOLIECCHI, 000PYJOBaHHE, IPOIPAMMHBIE TEXHUUYECKUE CPECTBA
XMUMUYECKON TEXHOIOTUH (QYHKINOHAIBHBIX MAaTEPHAJIOB U MOKPBITHI; METO/IbI OLIEHKHU U
KJIacCU(UKALMIO SKOJOTHUECKUX TIOCIIECTBHIA; MPUHIUIT Pa0OThI U KIacCU(UKAITUIO
TEXHOJIOTUYECKOT0 000py10BaHHSL; METOIbl TIOMCKA, 00pabOTKH 1 aHaJIN3a HAyYHO-TEXHUYECKOI
MH(POPMALINH TI0 TIPO(HITIO BHITTOTHAEMOM pabOThI; METOIBI KOHTPOJIS IIPOBEPKU TEXHUUECKOTO
COCTOSIHUSI 000PY/IOBaHUS; OPSIOK MIPOBEJCHUS OCMOTPOB U PEMOHTA TEXHOJIOIMYECKOTIO
000pyA0BaHNUS; METO/IbI U CPEJICTBA U3MEPEHMUS TTOKa3aTesell paboThl TEXHOJIOTHUYECKOTO
000py10BaHuUs; TapaMeTPbl TEXHOJIOIMUYECKOT0 KOHTPOJISl KauecTBa OTOBOM NMPOIYKINH;
COBpPEMEHHBIE TPUOOPHI M METOIBI ISl PEIICHUS] HAyUHBIX 33/1a4 C TIOMOIIBIO (PH3UUECKUX,
(bU3MKO- XUMUUECKUX U XMMUYECKHX ITPOLIECCOB; OCHOBBI OPraHU3allui U METOJ0JIOTHIO HAyYHbBIX
UCCJIEIOBaHM; COBPEMEHHbIE HAYYHbIE KOHIENIIMY XUMHUUECKON TEXHOJIOTUN; OCHOBHBIE
Hay4HbIC U TEXHOJOIMUYECKUE NMPOOJIEMbl B CBOEH MPEeAMETHON 00JIaCTH, METO/BI U CPEJCTBA UX
pEIIEHNs; METO/Ibl UCCIIEI0OBAHUS B JAHHOMN MpPEAMETHOMN 00J1acTH; OIX0/bl K OpraHU3aluu
UCCIIEI0BATENLCKUX U MPOEKTHBIX pabOT; CTPYKTYPY U METO/IbI YIPABJICHUS COBPEMEHHBIM
XUMHUYECKUM MTPOU3BOJICTBOM; METO/IbI IUTAHUPOBAHMSI U ITPOBEJICHUS SKCIIEPUMEHTOB; OCHOBHbBIE
ATaIbl IUTAHUPOBAHUS SKCIIEPUMEHTA; METOAbI 00paObOTKH pe3yIbTaTOB MPOBEIECHHOTO
AKCIIEPUMEHTA; OCHOBHBIE MMaKEThl MPUKIIAIHBIX POTPaMM, HEOOXOIUMBIX J1JISl BBIIOJIHEHUS
HKCIIEpPUMEHTA U 00pabOTKH JaHHBIX; POJIb U BO3MOKHOCTH COBPEMEHHBIX METO/I0B UCCIICOBAHMS
¥ 00JIaCTH UX IPUMEHEHHUS B HAYYHO-HUCCIIEIOBATENBCKOM paboTe; CBOMCTBA XUMHUECKUX
AJIEMEHTOB, COEAMHEHNH U 3JIEKTPOJHBIX MAaTEPUAJIOB HA UX OCHOBE JJISl PELLEHUS HAYYHO-
HCCJIEIOBATENbCKUX 3a/1a4; OCHOBHOE 000pYI0BaHUE U 00JIACTh €r0 MPUMEHEHUS AJIs1 IPOBEACHMUS

HAaY4YHO-HCCIICAOBATCIIbCKUX U ITPAKTHYCCKHUX pa60T; OCHOBHOC 060py,[[0BaHI/Ie 1 00JIaCTh €ro
ONUMEHeHUd TNd TNORETEHNS HAVUHO-UCCTIETORATETRCKUX NABOT:




4.2

YMeTh:

4.2.1

HNPUMEHATh METOABI U CIIOCOOBI OITPEICTICHUS] CBOMCTB MaTepHaioB, COBPEMEHHBIC
HKCIIEPUMEHTAIbHbIE METO/Ibl UCCIIEIOBAHUS X XUMUYECKON CTPYKTYPBbI; BEIOUPATh HOBEUIIINE
TEXHOJIOTUH C YIETOM TEXHUKO-IKOHOMUYECKUX M SKOJIOTHIECKUX MOKa3aTeNeil; BRIONpaTh
TEXHOJIOTHYECKOe 000py10BaHHEe, 000CHOBBIBATh BEIOOP PUOOPOB M YCTPOUCTB TSI KOHTPOJIS
TEXHOJIOTUYECKUX ITapaMEeTPOB U ONpeieeHus (PU3NKO-MEXaHNIECKUX 1 CHeNaIbHBIX CBOMCTB
MaTepHasoB; paboTaTh C TEKCTAMH HAYYHBIX CTaTel OTEUECTBEHHBIX U 3apyO0eKHbBIX HAYUHBIX
’KypHAJIOB, TI0JIb30BATHCS] HAYYHO-CIPABOYHBIM aNIapaToM, OPOPMIIATE Pe3yIbTaThl HAyYHBIX
UCCIIEI0BAaHMIA; MCTIOIB30BATh MOIY4YEHHBIE TEOPETUUECKUE 3HAHUS JJIs1 IOCTAHOBKH 3314
MCCIICIOBAHMST; BEIOUPATh PUOOPHI H yCTPONUCTBA [T BBITIOJIHEHHUS] HEOOXOMMBIX
TEXHOJIOTUYECKUX MPOLIECCOB; OCYIIECTBIATH IIOMCK, 00paOOTKY M aHAJIH3 HAyYHO-TEXHHYECKOI
UHPOPMALIUH TI0 TIPO(HITIO BHITTOIHAEMOM paboTHI, B TOM YHCJIE C TIPUMEHEHUEM COBPEMEHHBIX

TGXHOHOFI/IP'I; NPUMCHATH NOJIYYCHHBIC 3HAHUSA IIPU
TCOPECTUYCCKOM aHAJIU3C U SKCIICPUMCHTAJIbHOM HUCCICAOBAHHUUN BCIICCTB U (I)I/ISI/IKO—XI/IMI/I‘-ICCKI/IX
[IDOIIECCOB: TIONTOTABINBATE UCXOMHVIO MHOODMANMIO I MIAHUDOBAHNS JKCIIENUMEHTOR U

4.3

Baagern:

43.1

HaBBIKaMH IIPOBEJICHUS CTAaHJAPTHBIX, CEPTU(PHUKAMOHHBIX UCIIBITAHUN MAaTEPHATIOB M U3ICIIHIA;
HaBBIKAMHU BBIOOpA TEXHOJIOTHYECKUX MPOLIECCOB M PEKUMOB IIPH PELLICHUU 33]1a4
npodeccHoHaIbHON AATETFHOCTH; HABBIKAMHU Pa3padOTKH TEXHOJIOTHIECKUX IPOLIECCOB,
OTIpeIeJICHNUs ITapaMeTpOB PadOTHI MPUOOPOB U 0OOPYAOBAHUS IS TOTYUCHHSI MATEPHAJIOB C
3aJJaHHBIMH CBOWCTBAMH; HaBBIKAMH CaMOCTOSITEIIbHON HayYHO-HCCIIET0BATEIbCKON
JeSITeTILHOCTH, PA0OTHI C HICTOYHMKAMH HayyHOU MH(pOpMaIum, pedeprupoBaHns HaAyIHbBIX
nyOJIMKaIKii; METOAaMH ITOUCKA, CUCTEMATH3aIH 1 aHAJN3a HAyYHO-TeXHHYECKOM
UH(OPMAaLIMK; HaBIKAMU TIPUMEHEHHUS aHATTUTUYECKUX M YUCICHHBIX METOJ0B PEIICHUS
MIOCTABJICHHBIX 3aJ[a4; HABBIKAMH ITPOBEICHNS IKCIIEPUMEHTa U 00pabOTKM ero pPe3ysIbTaToB C
UCTIOJIb30BaHUEM TAKETOB MPUKIIAJIHBIX IPOTrPaMM; HABBIKAMH HCIIOJIB30BaHHS
npodeCCHOHANIBHBIX 0a3 TaHHBIX B JAHHOM MPEIMETHOM 001acTH;HaBBIKAMH aHAJIN3a
TEXHUYECKOH TOKYMEHTALlUU Ha IPUOOPHI IS IPOBECHUS HAyYHO- HCCIIEIOBATEIBCKUX paboT;
HaBBIKAMH BBIOODA, MOIKIIOYCHNS ¥ HACTPOHKHM NPUOOPOB JUIS BHIIOIHEHHS UCCICIOBAHHNS;

5. COAEPKAHUE TPAKTUKHU

Kon

3aHATUSA TeM /BUA 3aHATHS/ Kype M paKT.

HanmenoBanue pasaesoB u| Cemectp /| YacoB | Kommerten- | Jluteparypa | Uurte | [Ipumeuanue

Paznen 1. O6mas
XapaKTePUCTUKA MPeANPUATHSA

1.1

OpraHu3anroHHbIE
meponpusitust /Tema/

O3HaKOMIJICHHE C 8 10 [TIK-2 IIK-3 JI3.1 0
IpaBUJIaMu pabOThI [MK-1 TIK-4| 2132233
MPEANPUATHS, HAyYHO-
HCCIICI0BATCILCKOTO
LIEHTPa, UHCTPYKTAXK IO
TEXHUKE 0€30IIaCHOCTH B
M0XKapo0e30MacHOCTH.
Hcropuueckas crpaBka
npeanpusarus. /Cp/




AHanu3 accCopTUMEHTa
BBIITY CKaeMOH MPOIYKIINH,
MEPONPUATHIA NPEATTPUIATUS
0 PacIIUPEHHIO U
OOHOBJICHHUIO
ACCOPTUMEHTA, METO/IOB
KOHTPOJIS KauecTBa U y4era
CBIpBS, 0Ty (PaOpUKaTOB U
TOTOBOH NMPOIYKIIMH.

/Cp/

10

I1K-2 TIK-3
ITK-1 TIK-4

JI1.1JI1.2
J1.3
JI1.4J12.2J13.
1
2109233

Paznen 2. Texnosornueckuia
Tan

2.1

CrpykTypa IelCTBYIOIIETO
TEXHOJOTHYECKOTO
nporecca /Tema/

CrpykTypa IelCTBYIOIIETO
TEXHOJIOTHYECKOTO
npoiiecca,

YCTaHOBIICHHE BIIMSHUS
napamMeTpoB Ha
dbopMHpOBaHUE KauecTBa
roToBo# npoaykuuu. /Cp/

[1K-2 TIK-3
ITK-1 TIK-4

JI1.1 J11.2
J1.3
JI1.4J12.2J13.
1
019233

2.2

CO6op undpopmaruu amis
MOJTOTOBKU U HaMCAHUSA
BBIITYCKHOM

KBTI (UKAIIMOHHON
paboThI, BEITIOTHEHHE
WMHAMBHUYaIbHBIX 3a1aHUN
/Tema/

OcHOBHOE U
BCIIOMOTaTEILHOE
TEXHOJIOTHYECKOE
obopyoBaHue,
KOHCTPYKIIUU MAaIlIUH U
anmaparoB, 3aBOJI-
HW3TOTOBHUTED,
MPOU3BOTUTEIILHOCTD,
pacxoj CUI0BOM
AJICKTPOIHEPIHH, Iapa,
Boxbl. OOmas
XapaKTePUCTHKA
o0opvaopanus, /Cp/

88

I1K-2 IIK-3
ITK-1 TIK-4

JI1.1JI11.2
J1.3
JI1.4J12.2J13.
1
213293

23

OxpaHa okpy>karorein
cpennl /Tema/




XapaKkTepucTHKa CTOKOB,
CIIMBAE€MBIX B BOJOECMEI UJIN
KaHaJIW3alMOHHEIC
CHUCTEeMBI. MeponpusaTus 1o
CHIDKEHHIO KOJIMYECTBA
CTOYHBIX BOJ. MeTonnl
OYHCTKH CTOYHBIX BOJI.
YTuan3anus oTX010B.
MeToBI OUMCTKH
BO3JIYIITHBIX BEIOPOCOB.
CrouMocTh oTpeOIsIeMOit
Bozbl. [1maTa 3a copoc
cTOKOB. BO3MOXXHOCTE
HCIIOIL30BaHUS
BO10000poTHOM BoAbL. /Cp/

ITK-2 TIK-3
[IK-1 TIK-4

JI1.1JI1.2
J1.3
JI1.4J12.1
J12.2J13.1
019233

Pa3znen 3. 3akiounTeIbHbIH
Tan

3.1

3aKIIOYATENBHBII dTAll
/Tema/

PaGota c nmurepaTypoii o
TEME NPEAAUIIIIOMHON
npaktuku. GopmupoBanue
oryera 1o npakruke. /Cp/

90

ITK-2 TIK-3
[IK-1 TIK-4

JI1.1JI1.2
J1.3
JI1.4J13.1
0192 33

Pa3nen 4. UToroBslii KOHTPOJIb

4.1 |ATOroBBIi KOHTPOJIb
/Tema/

ITK-2 TIK-3
[IK-1 IIK-4

JI1.3J13.1 0
019233

3amura oT4YeTa. 8 4
/3auéTCOn/

6. ®°OHJI OHEHOYHBbIX CPEJICTB

6.1. KouTpoJabpHbIe BONPOCHI U 3aJaHUA

. XapakTepucTruKa roToOBOM MpOAYyKIIUU

. XapaKTepUCTHUKa CHIPhEBBIX MaTEPHUATIOB

. OU3UKO-XUMHYECKUE OCHOBBI TEXHOJIOTUYECKOIO MpoIiecca

. Onucanne TEXHOJIOTHYECKON CXEeMBbI TPOU3BOICTBA

. XapaKkTepucTUKa OCHOBHOTO M BCTIOMOTATEIBLHOTO 000PYA0BaHUS

. HopmbI TexHOIOrHYECKOro peKrMa U KOHTPOJIb MMPOU3BOJICTBA

. Bunet 6paka v crmocoObl €ro ycTpaHeHHs

. MaTepuanbHblii 6aaHC MIPOU3BOACTBA

. DHepreTuyeckuii 6agaHc MPOU3BOJICTBA.

10. HayuyHast HOBU3HA MPOEKTHOTO PEILICHHUS.

11. be3onacHOCTb ¥ 3KOJIOTUYHOCTH MPOIECCa.

12. KomnoHoBKa 000pyA0BaHUs, TUIIOBBIE TPON3BOICTBEHHBIE TOMEIIICHHS.

13. IIpaBuna pa3mernieHus 000pyI0BaHUS B IIEXE.

14. CuctemHbIif OAX0/ B IUTAHUPOBAHUM U OPTraHU3al[MU HAyYHO-UCCIIEI0BATENbCKUX U MMPOCKTHBIX
pabor.

15. Metononorudeckue Mmoaxo bl K OpraHnu3aluy U MPOBEACHUIO HAYYHOUCCIIEIOBATELCKUX PadoT.
16. MeTononornyeckue noaxosl K OpraHu3alyy U MPOBEACHUIO OIBITHO-KOHCTPYKTOPCKUX U
TEXHOJIOTHYECKUX padoT.

17. O611re MpUHIMITBI OPTaHU3AIMH TIPOBEICHUS SKCIIEPUMEHTOB M HCTIBITAHUM.

18. IlpuHnumner pa3paboTKX 3aJaHUH JJIsl HCTIOTHUTENCH HAyYHBIX UCCIICIOBAHHMA.

10 TTomesersoonmysryyn Mxrrareryyayy saxsvean o oayyyara srnsanyyo o yyoxmyyyn yxoanmamanomany Aveyrsy  oxyy ymaro
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KOHCTPYKTOPCKHX U TEXHOJIOTUYECKUX PabOT (PYKOBOJUTENSI HAYYHOU IPYIIIBI, TPOEKTa, MPOTPaMMBbI).
20. Bo3zMosxHbIe TPoOIEMBI IPU OCYIECTBICHUN HAYYHO-HUCCIIEI0BATENIbCKON AESITEILHOCTH U CIIOCOOBI
WX pEIICHHUS.

21. OGopynoBanue, IpUMEHSIEMOE /1JIsi HAHECEHUSI METAITTUYECKUX TTOKPBITUH.

22. Tumbl CymuiIsHOTO 000PYI0BAHUS.

23. Ocy1iecTBIIEHUE TEPMOCTATUPOBAHHS B JTAOOPATOPHBIX YCIOBHSIX.

24. MeTobl OYMCTKU CTOYHBIX BOJI IPOMBIIUICHHBIX MTPEANPUATHIA

25. MeTrobl BOAOTIOATOTOBKH.

6.2. TeMLI NHCLMEHHLIX PadoT

He npegycMmoTpeHsl.

6.3. Dol OIEHOYHLIX CPEICTB

(DOHI[ OICHOYHBIX CPCACTB IMPUIaAracTcCs.

6.4. IlepeyeHs BHIOB OIIEHOYHLIX CPEACTB

KoHTposibHBIE BOITPOCHI

7. YYHEBHO-METOJANYECKOE U THOOPMAIIMOHHOE OBECIIEYEHUE ITPAKTUKH

7.1. PexoMenayemMasi JuTEepaTrypa

7.1.1. OcHoBHAas JUTEPATYPA

ABTODHEL, 3ariaBue 3natenncTBo, rox
JI1.1 |CocHoBckuii I'. H., [9nekTponu3 BOAHBIX pacTBOPOB 0€3 BbIAEIECHUS Amnrapck: AI'TA,
CocnoBckas H. I'., |metanmnoB: yueOHoe nmocodue mo kypey "OCHOBBI 2005
Kosamok E. H., AIIEKTPOXUMUYECKOU TEXHOIOTHH"

Cynranosa B. U.

JI1.2 |Cocunogckuii I'. H., [9nexTponuTuyeckoe nojrydyeHue MeTaNTMYeCKUX Amnrapck: AI'TA,
CocHoBckast H. . |mOpoIIKOB M 3JIEKTpOIM3 pacIUIaBICHHBIX cpe: yued. 2006
noco6wue 1mo Kypcy "OCHOBBI DIEKTPOXUMUIECKON

TEXHOJIOTMH"
JI1.3 |CocHoBckas H. I'., [TexHonorus noixy4deHus ralbBaHUUECKUX NOKpbITHL:  |AHrapck: AHI'TY,
Hctomuna H. B.  |yue6Hoe mocobue 2019
JI1.4 |CocHoBckast H. I'., |9nexTpoxummuueckue peakTopsl 1 000opynoBanue 1exoB |Anrapck: AHITY,
Hcromuna H. B., |2JIEKTpOXUMHUYECKHUX TTOKPBITHIA: y4e0. IOcOOHe 1mo 2015
Kosamok E. H. JUCHUILIMHAM "DIIEKTPOXUMHUYECKHE PEaKTOpHI",

"O6opy10BaHNE U OCHOBHI MPOCKTUPOBAHUS 1IEXOB
IEKTPOXUMUYECKUX TOKPHITHIA"

7.1.2. lonoJTHUTEJIbHAS JUTEPATYpa

ABTODBI, 3arnaBue W3naTenbeTBO, T
JI2.1 |CocHoBckas H. I'.  |[9konornueckue mpoOIeMbl JIEKTPOXUMUYECKUX Anrapck: AI'TA,
IPOM3BOJICTB: y4eO. mocodue sl CTyIEHTOB CIIEI. 2007

"TexXHOIOTHS ANEKTPOXUMUYECKUX TPOU3BOJICTB"

JI2.2 |CocHoBckas H. I'.  [TexHunueckuii aHanu3 1 KOHTPOJIb Npou3BoaAcTBa: MeToA.|AHrapck: AI'TA,
yKa3. K CAaMOCTOSITETIbHON paboTe CTYJCHTOB CIIel. 2012
"DKOHOMHMKA U YIIPABJICHUE HA IPEAIPUATUN"

7.1.3. MeToanuecKue pa3padoTKu

ABTODHEL, 3ariaBue 3natenncTBo, rox
JI3.1 |Cocnosckast H. I'., |['ocynapcTBenHas utoroBas arrecranus 6akanaspa mo |Anrapck: AHITY,
HNcromuna A. A.  |HampaBieHUIo "XuUMUYECKas TEXHOJIOTH": yueOHO- 2020

METOAUYECKOE MOCO0ue

7.2. IlepeyeHb pecypcoB HHMDOPMAIIMOHHO-TeJIEKOMMYHUKANMOHHON ceTH ""UHTepHeT"

D1 |GalvanicRus — uadopmarmonHo-oopa3oBaTenbHbIi CaiiT, CO3TaHHBIN CIICIIUATUCTAMU-
npodeccuoHaIaMu B 00J1aCTH TaIbBaHUKU M TAIbBAHOTEXHUKH COBMECTHO C JKypHAIIOM
«["anpBaHOTEXHUKA U 00pabOTKa MOBEPXHOCTHY, CIICIIMATN3UPOBAHHBIMU KadeapamMu
yuuBepcureroB, HUUM u Benymmmu komnanusamu Poccun. - http://www.galvanicrus.ru/lit/




D2 |BeimonHenue U opopMIICHHE BBITYCKHBIX KBATH(DUKAIIMOHHBIX padoT,
HAYYHO-HCCIIEIOBATEIBCKUX PAOOT U OTYETOB I10 MPAKTHKAM : METoAnYecKue ykazanus / M. b.
brixoBa, XK. A. I'opeesa, H. C. Ko3znoga, /I. A. [Toaropusiii. - Mocksa : U3a. Jlom MUCuC, 2015. -
68 c. - Tekct : anektpoHHbIH. - URL: https://znanium.com/catalog/product/1223233

33 |benoycosa, O. BeinyckHas kBanupukamuoHHas padoTa CTyIeHTa-XUMHUKA: COJIepIKaHue,
odopmiieHue, 3amura: YueoHoe nmocodue / benoycora O., - 2-e uza., crep. - Mocksa :dnuHTa,
2017. - 118 c. ISBN 978-5-9765-3039-3. - Tekcr : anextponnbiid. - URL:
https://znanium.com/catalog/product/945789

7.3.1 IlepeyeHb NPOrpaMMHOI0 00ecreYeHus

7.3.1.1|NanoCAD 11 Plus [Axagemuueckas munensus: cepuitasiii Homep NC110P-07691 ¢
09.09.2019 rona o 25.08.2021 rona]

7.3.1.2|Office Pro + Dev SL [T'ocynapctBennslii konTpakt Ne 442019-004 ot 24.05.2019 cpoxk
nevicTBus 3 roaal

7.3.1.3|Onepanuonnas cuctema Windows 10 Education [CyGnuuen3uonnsiii goroop Ne
Tr000169903 ot 07.07.2017]

7.3.1.4|ChemDraw Professional Academic perpetual license [I"ocymapcTBeHHBIN KOHTpakT No
3MO-007 ot 02.12.2019 1.]

7.3.1.5|Kaspersky free [becrnaTtaasi nmponpueTapHas JUIEH3HS |

7.3.1.6|7zip [GNU Lesser General Public License (LGPL)]

7.3.1.7|Mozilla Firefox [Mozilla Public License, GNU GPL u GNU LGPL]

7.3.1.8|Google chrome [ VauBepcansHas obmectsenHas ymneH3ust GNU GPL]

7.3.1.9|Kaspersky Endpoint Security [[orosop Ne CJI-072/2019 ot 09.12.2019]

7.3.1.10[nanoCAD Plus 10.0 [CepTuduxar nomas3zoBaress nporpammsl a1t 9BM Cepuiinblii Homep

NC100P-02580]

7.3.2 llepeyeHb HHGOPMANMOHHBIX CIPABOYHLIX CHCTEM

7.3

.2.1|Hayunast snekrponnas 6udnanorexka eLIBRARY.RU

7.3

2.2[UPBUC

7.3

.2.3|Ennnoe okHO fpocTyna K HH(GOPMAIIMOHHBIM pecypcaM

7.3

.2.4|Koncynprantlmroc

7.3

.2.5|TexakcnepT

7.3

.2.6|udopmanmonno-ananuruueckas cuctema SCIENCE INDEX

7.3.3 IlepeyeHb 00pa3oBaTEeJLHBLIX TEXHOJOT U

7.3

.3.1|LMS Moodle

7.3

.3.2|9BC Znanium

8. MATEPUAJIBHO-TEXHUYECKOE OGECIHHEYEHUE INPAKTUKHN

8.1

[TpenauruioMHast mpakTHKa 00y4YaIOIMXCsl MOXKET MPOBOAMTHCS Ha Oa3e MpOo(UIbHBIX
NPOMBIIUICHHBIX MPEANPHUATHI, a Takke Ha 0a3ze Kadeaps (B Cirydae HayYHO-HCCIIEI0BATEIbCKOM
TEMaTHUKH BBIITYCKHOW KBAJTHM(PHUKAIIMOHHON paboTsl 00ydvaromerocs). Beibop nomenieHuii ass
HAay4HO-UCCIIEJ0BATEIHCKON pabOThI ONpeaesIeTcs ee TeMaTHUKOM. [l peann3auy AuCIUIUINHBL
HeoOXxo1uMa yueOHast ayAUTOPHs ISl IPOBECHUS KOHCYJIbTAIlMN M TIPOMEXYTOYHON aTTeCTalluH,
OCHAII[CHHAs! CHEeNNATN3UPOBAHHON MeOEebIO (CTOIIBI, CKAMBH, CTYJIBS U CTY/ICHTOB U
npernoaBaTens, yueoHas qocka). CamoctosiTenbHas paboTa 00y4yaromuxcst MOKET ObITh
OpraHM30BaHa B YUTAIBHOM 3aJI€ H 3aJIe 3JICKTPOHHOI HHPOPMAINH, KOTOPHIE TAK)KE OCHAIICHBI
CIEeLUATU3UPOBAHHON MeOENbIO (CTONBI, CKAMBH, CTYJIbS JIS1 CTYIEHTOB U MPETOAaBaTeNs, 1
TEXHHYECKHMU CPEJICTBAMHU 00yUCHHS (TEIEBU30POM, MYIBTUMEIUIHHBIM IPOEKTOPOM,
IPOCKIIMOHHBIM KPaHOM, KCEPOKCOM, PUHTEPOM, CKAHEPOM).
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9. METOINYECKHUE YKAZAHUA JUIA OBYYAIOIIUXCA 11O OCBOEHUIO ITPAKTUKH

PykoBoauTensiMu npakTUKH ABIISAIOTCA MpenojaBaTenu kadenpsl. [lepen Hauanom npakTuKu
PYKOBOIUTENHN MPOBOIAT COOpaHKe ¢ 00yUYaIONUMUCS O HENSIX U 3a7a4axX MPaKTUKH, PEIIaloT
OpraHU3aALMOHHBIE BOIPOCHI.

Ha Mecte HenocpeACTBEHHOTO TPOXO0K/ICHUS MPAKTUKU (3aBO/I, 1I€X) CTYIEHTHI COTJIaCOBBIBAIOT CBOIO
JAJIbHENITYI0 paboTy ¢ OTBETCTBEHHBIMU 32 MPOBEACHHUE MTPAKTUKHU, HA3HAYaeMbIMH Ha ITPOU3BO/ICTBE.
OTBeTCTBEHHBIC 32 IPOBEJCHIE MPAKTUKU HA TIPOU3BOACTBE MPEAOCTABIISIIOT BCIO HEOOXOIUMYIO
JIOKYMEHTAIUIO, IPOBOJIAT SKCKYPCUH 10 11eXy (YCTaHOBKH) [Tl JE€TAIbHOTO 03HAKOMJICHHUS CTYJCHTOB C
NEHCTBYIOIIEH TEXHOJIOTHYECKON CXEMOM, JAF0T HEOOXOAUMYIO TEXHUYECKYIO MIIM UHYIO KOHCYJIBTAIUIO
1o padoTe 000pyI0BaHUs, IO TEXHUYECKON JOKYMEHTAIIUH U T.1I.

B nepuon npoBeaeHus MPEATUTUIOMHON MIPAKTUKUA PYKOBOAUTENU MPAKTUKH OT Kadeapbl MPOBOIST
WHIVNBUAYaTbHBIC KOHCYJIBTAIIMH JUTS CTYICHTOB B COOTBETCTBHH C TPAUKOM TPOXOXKICHUS TPAKTHKH.
Ha xoHCynpTanusx cTy1eHThl UHGOPMUPYIOT O MPOXOXKIEHUU MPAKTUKH, PEIIAIOT BOIPOCHL,
BO3HHUKAIOIINE B XOJI€ U3yUCHUSI POU3BOJICTBEHHBIX MAaTEPHAIIOB U APYTOl TEXHUYECKOM TOKYMEHTAIINH,
a TaK»Ke COTJIaCOBBIBAIOT C MTPEMNO/IaBATENIEM TEMY U UCXOHBIE TaHHbIE I  BBINOJHEHUS BBITYCKHOU
KBaJTM(PUKAITMOHHON pabOTHI.

[lepen npoxokaeHueM MPaKTUKKU CTYJEHTY BbIIae€TCA UHIMBHAYaIbHOE 3aaHue. TemaTuka 3a1anuii
TIpeJIaraeTcsl PyKOBOAUTEIISIMU MPEAAUIIOMHOMN MPAKTUKA B COOTBETCTBUM C TEMOU BBIITY CKHOM
KBaJTM(UKAITMOHHOW PaOOTHI.

MeTtoauueckue yka3aHusl IPUIIaratoTCs.
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