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1. IEJIN ITPAKTUKH

1.1|nony4yeHue cTyieHTaMU OOIIMX MPEICTABICHUNH 00 OCHOBHBIX THUIaX XMMHKO-TEXHOJIOTHIECKHIX
MIPOIECCOB, BBIMTYCKE MPOAYKIIMUA U OpraHU3aIlMy MPOU3BOACTBEHHBIX MTPOIIECCOB HA
OPEIMPUATHIX XUMHUYECKOHN MPOMBIIINIEHHOCTH, 8 TAK)KE 3HAKOMCTBO ¢ pabOTOM OCHOBHBIX
pUOOPOB ¥ 00OPYAOBAHUS IS TEXHOJIOTHYECKUX MCCIICIOBAHUN

2. 3AJIAYM ITPAKTUKHU

2.1|03HaKOMIIEHHE CO CTPYKTYPOH XUMHUYECKOTO MPEIIPUATHS, C TOHATHIMH «T€XHOJIOTUYECKUNA
IIPOLIECC, KTEXHOJIOTUYECKAsl YCTaHOBKA», IOHATUAMHU TEXHOJIOIMYECKOTO PEXKUMA; U3YYCHHE
BOINIPOCOB 0€301aCHOM OpraHU3aIK TPOU3BOJICTBA, & TAK)KE BOIIPOCOB SKOHOMUKH H
IUTAHUPOBAHMSL; IPUOOpETeHNE 00yJalOUIMMUCS IEPBUYHBIX 3HAHUH B 00J1aCTH OpraHU3aluu 1
IIPOBEICHUS HAyYHO-UCCIIEI0BATEIbCKON NEATEIbHOCTH.

3. MECTO IPAKTHUKHA B CTPYKTYPE OGPA30OBATEJBbHOW ITPOT PAMMBI

ukn (pazaen) OOIT:  [B2.0.01(Y)

3.1|/TpedoBanus K NpeIBaAPUTEIbLHON NOATOTOBKE 00YYAIOIIEr0CH

3.1.1{Oprannueckas XuMus

3.1.2|ITepcieKTUBBI Pa3BUTHSA XUMHYECKOW OTPaCIIH

3.1.3|O0mmast u HeopraHuyeckas XUMHs

3.1.4|Dusnyeckas XuMus

3.1.5|AnanuTrndeckas XumMus U GU3NKO-XUMHUICCKHUE METO/Ibl aHAIM3a

3.1.6|lcropust XUMHUYECKOIH HAyKH

3.2|/IlucuMJIMHBI ¥ PAKTHKH, [IJIsl KOTOPBHIX OCBOEHUE TAHHOM JTUCIUTLIMHBI (MOTYJI51)
HEe00X0IMMO KaK MpeaiiecTBylollee:

3.2.1|100wmasa xuMuyeckas TEXHOJIOT U

3.2.2| TeopeTnueckas 3IEKTPOXUMHUS

3.2.3|ITpubops! U METOBI UCCIICIIOBAHUS

3.2.4|IlpousBocTBeHHAs pakTUKa: Hay4uHo-nccenoBarenbekas pabora

3.2.5|IHHOBaIIMOHHBIE MaTepPHAIIbl B SHEPTETHKE

3.2.6(Karanu3 u anekTpokaTaims

3.2.7|21eKTpOCHHTE3 HEOPIraHNYECKUX COSTMHEHUN

3.2.8|TexHomnorus nony4deHus GyHKIMOHAIBHBIX MTOKPBITUN

4. KOMIIETEHIHUU OBYYAIOIIEI'OCs, ®OPMUPYEMBIE B PE3YJIbTATE OCBOEHUA
JUCHUITVIMHBI (MOYJIA)

YK-2: Cnoco0eH onpeaeasiTbh KpPYr 3a7a4 B paMKax MOCTABJIEHHOM 1€ U BLIOUPATh ONTUMAJIbHbBIE
Croco0bI UX pelIeHN s, HCXOAsl M3 AeHCTBYIIIUX MPABOBBIX HOPM, HMEKIIUXCS PECYpPCOB U
OrpaHUYeHu i

3HaATD:

YpoBeHb | |0OCHOBHBIE IPUHIUIIBI OPraHU3ALUHA XUMUYECKOTO ITPOU3BOJICTBA, €I0 UEPAPXUUECKON
CTPYKTYpBI

YpoBeHb 2 |0CHOBHBIE TPUHIUIIBI OPraHU3aLAHA XUMUYECKOTO ITPOU3BOJICTBA, €I0 UEPAPXUUECKON
CTPYKTYpbI; OCHOBHbIE HOPMATHUBHBIE JOKYMEHTHI IO CTaHapTU3AIIMH 000pYIOBAHUS;

YpOBCHL 3 |oCHOBHEIE MMPUHIMUIIBI OpraHu3alu XUMHUYCCKOTI'0 IIpOU3BOJACTBA, €ro I/IepapXI/I‘{CCKOI‘/JI
CTPYKTYPBI; OCHOBHBIC HOPMATUBHBIC TOKYMCHTEI 110 CTaHAApTHU3allun 060py)1013aH1/1$1;
XUMHUYCCKUC ITPONU3BOACTBA PErMOHA U OCHOBHBIC TCXHOJIOIT'MYCCKUEC NPOUCCChHI HA HUX

YMeTh:

VYpoBenb | |aHATM3UPOBATh TEXHUYECKYIO TOKYMEHTAIIMIO 110 HCIOIb3yEMOMY 000PYAOBAaHUIO U
pealin30BbIBaTh Ha MPaKTUKE TpeOOBaHUS HOPMATUBHON JOKYMEHTAIIHH;




YpoBeHs 2

aHAJIM3UPOBATh TEXHUYECKYIO JOKYMEHTAIUIO M0 UCII0JIb3yeMOMY 000pYA0BaHHUIO U
pea30BhIBAThH HA MPAKTUKE TPEOOBAHUS HOPMATHBHOW JOKYMEHTAIINH; OCYIIECTBIISTh
MOKCK, 00pabOTKY M aHAJIU3 HAyYHO-TEXHUYECKON MH(pOPMAIH 110 NTPOdUITIO PAKTUKH,

Yposens 3

aHAJM3UPOBATh TEXHUYECKYIO JIOKYMEHTAIIHIO 110 UCIIOJIh3yeMOMY 000PYAOBaHUIO H
pea30BhIBAThH HA MPAKTUKE TPEOOBAaHUS HOPMATHBHOW JOKYMEHTAIINH; OCYIIECTBIISTh
MTOUCK, 00pa0OTKYy M aHAJIN3 HAYYHO-TEXHUYECKON HH(MOpMAITUHU TT0 POPHUITIO
MIPAKTUKU;ITPOBOJIUTH OIICHKY PE3YJIbTATOB AHATN3a ChIPhsl U MAaTEPUAJIOB;

Baagern:

Yposens |

HaBbIKAMU OLICHWBAHUS [IapaMETPOB M ONUCAHUS TEXHOJIOTUU U 000pyI0BAHNS XUMHUYECKOTO
NPEATIPUATHS;

YpoBens 2

HaBbIKaMM OLCHHUBAHUA IIapaMETPOB U OITMCAaHUA TCXHOJIOI'MH U O60py,Z[OBaHI/IH XUMHNYCCKOI'O
NpeaANpUATUA; HABbIKAMH U3JI0OKCHUSA MMOJTYYCHHBIX 3HAHUI B BHUJC OTUCTA O MPOXOKACHHUU
IIPAKTUKH,

Yposens 3

HaBbIKaMU OIICHUBAHUS TApaMETPOB U OMHUCAHUS TEXHOJIOTUHU U 000PYAOBAHUS XUMUYECKOTO
NpEANPUITHS; HABBIKAMU U3JI0KEHUS MOJTYYCHHBIX 3HAHUH B BUJIE OTUETA O MPOXOKICHUN
MIPAKTUKHU; HABBIKAMU pa0OThI ¢ HAYYHO-TEXHUYECKOH, CIIPAaBOYHOM JIUTEPATYpPOil U
3JIEKTPOHHBIM PECYPCAMU 10 TEOPETUUYECKUM U TEXHOJIOTMUECKUM acTleKTaM XUMUYECKON
TEXHOJIOTHUH;

OIIK-5: Cnoco0eH ocynecTBJIATH IKCIEPUMEHTAJIbHbIE HCCJIEI0BAHUS U MCIIBITAHUSA 110 3aJAHHOM
MeTO/INKe, MPOBOAUTH HAOJIIOIEHUSI U U3MEPEHHsI ¢ y4eTOM TPeOoBaHUii TeXHUKH 0e30MaCHOCTH,

00padaTbIBaTh U HHTEPNPETHPOBATH IKCIIEPUMEHTAJIbLHbIE TAHHbIE

3HATh:

VYposens 1

CBOMCTBA XUMHYECKHUX IJIEMEHTOB U COGI[HHCHHﬁ; MCXAaHHU3Mbl XUMHWYCCKHUX peaKHHﬁ,
MPOUCXOAAIINX B TCXHOJIOI'MYCCKUX ITpOoHeCCax; MpaBujia TEXHUKHU 6C3OHaCHOCTI/I,
HpOHSBOHCTBeHHOﬁ CaHUTapuu, HO)K&pHOﬁ 0€e30IacHOCTH U HOPMEI OXpaHbI TPyAa,

Yposens 2

CBOMCTBAa XMMUYECKHX DJIEMEHTOB U COCINHEHUN; MEXaHU3Mbl XUMUUYECKUX PEaKLUH,
IIPOUCXO/SIINX B TEXHOJIOTHYECKUX MTPOLIECCAX; OCHOBHOE 000OpYyI0BaHUE, IPUMEHSIEMOE B
Hay4HBIX UCCIICIOBAHUAX U XMMUYECKON TEXHOJIOTUU U IIPUHIIUII €70 ACUCTBUSA; [TpaBUila
TEXHHUKHU 0€30M1aCHOCTH, IPOU3BOJCTBEHHON CAaHUTAPUH, T0KAPHOU O0€30MaCHOCTH U HOPMBbI
OXpaHbl Tpya;

Yposens 3

CBOMCTBAa XUMUYECKHX AJIEMEHTOB U COEIMHEHUI; MEXaHU3Mbl XUMUYECKUX PEaKInH,
MIPOUCXOJSIINX B TEXHOJIOTHYECKUX MPOIIECCaX; OCHOBHOE 000pyIOBaHUE, IPUMEHSIEMOE B
HAyYHBIX UCCIIEJOBAHUSX U XUMUYECKOW TEXHOJIOTHH U TIPUHIIUII €70 ICUCTBUS; OCHOBHBIE
HpI/IHHI/IHBI OpFaHI/I3aHI/II/I XUMHUYCCKOT O HpOH?;BOI[CTB&, ero HepapXI/IquKOﬁ
CTPYKTYpBI;ipaBUjia TEXHUKU O€30MaCHOCTH, TPOU3BOJCTBEHHOM CAHUTAPUH, TIOKAPHOM
0€30I1aCHOCTH M HOPMBI OXPaHbl TPYIA;

YmMeTh:

VYposens 1

AHAIIU3UPOBATH TCXHUYCCKYIO NOKYMCHTAIIUIO 110 UCIIOJIb3YCMOMY O60py,Z[OBaHI/IIO 151
PCATM30BbIBATH HA IMTPAKTHUKE Tpe60BaHI/I$I HOpMaTI/IBHOI\/’I JOKYMCHTAIIUU,

Yposens 2

IMPOBOAWTE OLUCHKY PE3YJIBTATOB aHAJIM3a ChIPbA U MATCPUAJIOB, aHAJIU3UPOBATD MMApaMETPhI
TCXHOJIOTUYCCKOT'O IMMpOonecca,

Yposens 3

aHAJIM3UPOBATh TEXHUYECKYIO JJOKYMEHTAIUIO MO UCII0JIb3yeMOMY 000pY/I0BaHUIO U
peann30BbIBaTh Ha MPAKTUKE TPEOOBaHHUSI HOPMATUBHOM JOKYMEHTAIUH; IPOBOIUTH OLIEHKY
PE3yJIbTaTOB aHAJU3a ChIPhS U MaTEpUAJIOB; aHAIM3UPOBAThH MapaMeTPbl TEXHOJIOTUYECKOTO
npolecca;

Baagern:

Yposens |

HaBbIKaMU pabOThI C HAYYHO-TEXHUYECKOMN, CIIPABOYHOM JINTEPATYPOIl U 3IEKTPOHHBIM
pecypcaMi 110 TEOPETUYECKUM U TEXHOJIOTHYECKUM aClIeKTaM XMMUYECKOW TEXHOJIOTUH;

YpoBens 2

HaBbIKaMU pabOThI C HAYYHO-TEXHUYECKOMN, CIIPABOYHOM JINTEPATYPOIl U 3EKTPOHHBIM
pecypcaMi 110 TEOPETUYECKUM U TEXHOJIOTMYECKUM acClIeKTaM XMMUYECKOU TEXHOJIOTUH;
HaBbIKaMU MPOBEACHUSI SKCIIEPUMEHTAIBHBIX UCCIEAOBAHUN C YIETOM TpeOOBaHUM TEXHUKHU
0€e301acHOCTH




Yposens 3

HaBBIKAMHU Pa0OTHI C HAYYHO-TEXHUYECKOH, CIPaBOYHOM JIUTEPATYPOU M SJIEKTPOHHBIM
pecypcamu 1Mo TEOPETUYECKUM U TEXHOJIOTUIECKUM aCTIeKTaM XUMUYECKON TEXHOJIOTHH;
HaBBIKAMU TIPOBENICHHS SKCIIEPUMEHTAIBHBIX UCCIICAOBAHUI U HAOIIOICHHUH C YIETOM
TpeOOBaHUI TEXHUKU OE30MMACHOCTH

IIK-4: cioco6eH HCNOJIb30BATH OCHOBHbIE €CTECTBEHHO-HAYYHbIE TEOPUH 1JIs IOHMMAHUS
MPUHIMIIOB padoThl IPUOOPOB U YCTPOICTB, VISl IPOrHO3MPOBAHUSA CBONCTB (PYHKIIMOHAJIBLHbBIX

MaTE€pHaAJIOB IIPH PCIICHUU I[pO(l)eCCI/IOHaJILHLIX 3agav

3HATD:

Yposens 1

MECXaHHU3MBbI XUMHUYCCKUX peaKuHﬁ, MPOUCXOAAINX B TCXHOJIOT'MYCCKUX MPOLECCAX;

YpoBens 2

MEXaHHM3MbI XMMHUUYECKHX PEAKINH, IPOUCXOAAIINX B TEXHOJIOTHUECKHX MTPOIIECCax;
IPUHIUIBI pabOTHI NPUOOPOB M TEXHOJIOTHYECKOTO 000PYIOBaHHS

VYposens 3

MEXaHU3Mbl XUMUYECKUX PEAKIIUNA, TPOUCXOISIINX B TEXHOJIOTMUECKHUX MPoIleccax;
MIPUHLIMITBI padOThI MPUOOPOB U TEXHOJIOTMUYECKOTO 000PYI0BaHUS; OCHOBHOE
00opyIoBaHue, MPUMEHSIEMOE B HAYYHBIX UCCIICIOBAHMIX U IPUHIIUI €T0 NICHCTBUS,

YMeTh:

Yposens 1

IMPOBOAWTL OLCHKY PE3YJIbTATOB aHAJIM3a ChIPbs U MATCPHUAJIOB,

Yposens 2

IIPOBOJMTH OLICHKY PE3YJIbTaTOB aHAJIU3a ChIPhS U MATEPHAJIOB; IPOIrHO3UPOBATH CBOMCTBA
(GYHKIMOHATBHBIX MAaTEPHAIIOB

Yposens 3

IIPOBOJIUTH OLIEHKY PE3YJIbTATOB aHAJIN3a ChIPbS U MAaTEPUAIIOB; IPOTHO3UPOBATH CBOMCTBA
(GYHKIMOHATIBHBIX MAaTEPHAIOB; aHAIM3UPOBATH MAPAMETPhI TEXHOJIOTHYECKOr0 Mpolecca

Baagern:

Yposens 1

HaBbIKaMM OLCHUBAHUWS MMApaMCTPOB U TCXHOJIOTMHU XUMHWYCCKOI'O MPCANPUATHUSA,

Yposens 2

HaBbIKaMU OLICHUBAHUWS MMApaMCTPOB U OINMUCAHUSA TCXHOJIOTHU XHUMHUUYCCKOI'O MPCAIIPUATHUSA;

VYposens 3

HaBbIKAMU OLICHUBAHUS [TAPaMETPOB U ONUCAHMSI TEXHOJIOTMU U 000PYL0BaHHS XUMUYECKOTO
NPEAIPUATHS;

B pe3vJbTaTe 0CBOCHNS JUCIUILINHLI 00yYAIOIHIiCH JOIKEeH

4.1

3HaTh:

411

CBOMCTBAa XUMHUYECKHX JIEMEHTOB U COCUHEHUN; MEXaHU3Mbl XUMUYECKUX PEAKIINA,
IIPOUCXOASAIINX B TEXHOJIOTMYECKUX MPOLECCAX; TEXHUUECKYIO TOKYMEHTALHUIO IS TPOBEACHUS
CTaHJAPTHBIX U CEPTUPHUKAIIMOHHBIX UCTIBITAHUHN; MpaBUIIa TEXHUKH 0€301acHOCTH,
IIPOM3BOJICTBEHHOW CaHUTAPUH, MOKAPHON 0€30MaCHOCTH M HOPMBI OXpaHbl TPy/a; XUMUYECKUE
IIPOU3BOJCTBA PETHOHA U OCHOBHBIE TEXHOJIOTUYECKUE IPOLECCH] HA HUX; OCHOBHOE
00opy/i0BaHuE, IPUMEHSEMOE B HAYUHBIX MCCIEI0BAHUAX U XMMHUECKON TEXHOJIOTUU U IPUHIIUII
€ro JENCTBUs; OCHOBHBIE IIPUHIIUIILI OPTaHU3ALUU XUMUYECKOTO IIPOU3BOJICTBA, €T0
HEpapXUYECKON CTPYKTYPBI; OCHOBHBIE HOPMATUBHBIE JOKYMEHTHI 110 CTaHAAPTH3ALUN
000pYyJOBaHUS; IPUHIMIIEI paO0ThI TPHOOPOB U TEXHOJIOTMUYECKOT0 000PYIO0BAHUS

4.2

YMerTh:

421

OCYILECTBIISATh MOUCK, 00pabOTKY M aHAIN3 HayYHO-TEXHUYECKON HH(pOpMAIMK IO TPOPHITIO
MPAKTUKHU; aHAIM3UPOBATh TEXHUUECKYIO JJOKYMEHTAIMIO M0 UCII0JIb3yeMOMY 000pYA0BaHHUIO U
peaIn30BbIBAaTh HA MPAKTHKE TPeOOBaHUS HOPMATUBHOM JOKYMEHTAIMH; IPOBOJIUTH OLICHKY
pe3yJIbTaTOB aHAJIN3a ChIPhS M MATEPHAJIOB; aHAJIM3UPOBATH MAPAMETPhl TEXHOJIOTHYECKOTO
npoiiecca; moAOKpaTh TEXHOIOTUYECKHE apaMeTphl Ipollecca U UCIOIb30BaTh HEOOX0IMMOE
000py/10BaHNE; UCTIOIB30BaTh TEXHUYECKHE CPEICTBA I N3MEPEHUSI OCHOBHBIX ITapaMeTPOB
TEXHOJIOTHYECKOT0 MPOLeCcca; MPOrHO3UPOBATh CBOMCTBA ()YHKIIMOHAIHHBIX MaTEpHAIOB

4.3

Baagern:




43.1

HaBbIKaMH pabOTHI C HAYYHO-TEXHUYECKOH, CIPAaBOYHOI JINTEPATYpPOH 1 SJIEKTPOHHBIM pecypcamMu
IO TCOPCTUYCCKUM U TCXHOJIOT'MYCCKUM aCIICKTaM XUMHYECKOM TCXHOJOI'n, HaBbIKaMU
OLICHUBAHUSI IAPAMETPOB U OIHCAHUS TEXHOJIIOTHU U 000PYIOBAHUS XUMHYESCKOTO TPEAIIPUSITHS;
HaBbIKaAMHU U3JIOKCHUS MMOJTYYCHHBIX 3HAHUU B BHUAC OTYCTA O MPOXOKACHUU ITPAKTHUKU; METOJaMU
000pa TEXHOJIOTHYECKOT0 000PYA0BAHHS; METOIAMH YIIPABICHHS TEXHOIOTHYECKUMHU
IpoleccaMy MPOU3BOICTBA; METOIaMU OCYIIECTBIICHUS TEXHOJIOTHYECKOTO IIPOIIecca B
COOTBETCTBUH C PETJIAMEHTOM; HaBBIKAMHU IIPOBEJICHUS IKCIIEPUMEHTAIBHBIX HCCIICIOBAHUI U
HaOJIOACHUH ¢ yueToM TpeOOBaHMI TEXHUKU 0€30MacCHOCTH

5. COAEPKAHUE ITPAKTUKH

Kon HaumenoBanme pasgesios | Cemectp /| Yacos | Kommneren- | JIuteparypa | Unte | Ilpumeuanne
3aHATHS U TeM /BU 3aHATHS/ Kype 1107071 paKT.

Pazgen 1.

1.1 |IIoaroToBHUTENLHBIN JTAIl
/Tema/
[IpoBenenue 4 2 |IIK-4 YK-2 J1.1 0
OpPraHU3aIMOHHOTO OIIK-5 JI1.2J12.1
COOpaHHUs IO MPAKTUKE. JI2.2J12.3
O3HakomieHne 2.4
CTYCHTOB C LUESAMH U 21032
3a/la4yaMy MIPaKTUKHU,
periiaMeHToM,
TpeOOBaHUSAMU K
OCBOCHHIO.
[Tonyuenue
WHINBUAVAJIbHBIX
[Ipoxoxnenue 4 10 |IIK-4 YK-2 J1.1 0
HEOOXOIMMBIX OIIK-5 JI1.2J12.1
MHCTPYKTaxeH, J2.2J12.3
MIOJIyYEHUE OITYCKa Ha 2.4
npomMitomanxy. /Cp/ 2192

1.2 |I[Ipon3BoAcCTBEHHBIH 3TaIl
/Tema/
O0630pHBIE IKCKYPCHH 10 4 23 |IIK-4 YVK-2 J1.1 0
KJIFOYEBBIM OIIK-5 JI1.2J12.1
NPEANPUATHAM U J12.2J12.3
npousBojcTBam. /Cp/ 2.4

21 92

C6op nnpopmanmu no 4 40 [TIK-4 YK-2 J1.1 0
CTPYKTYpPE YCTaHOBKH, OIIK-5 JI1.2J12.1
TEXHOJIOTHUHU J12.2J12.3
MIPOU3BOJICTBA, 2.4
TEXHOJIOTHYECKOMY 21032
peXKUMY.
[Tonyuyenue cBeneHuit o
KadeCTBE CHIPhS,
pEeareHToB U
BBIITYCKaeMOH
MPOAYKLIHUH, U JPYron
nHpopmManuu B
COOTBETCTBHUU C

1.3  [3axmrounTeNBHBIN dTan

/Tema/




Co6op unpopmaiuu o 20 |IIK-4 YK-2 J1.1
TEOPETHUECKHUX aCTIEKTaxX OIIK-5 JI1.2J12.1
U3y4aeMoro mporuecca, J2.2712.3
paboTa ¢ TUTepaTypou 1o J12.4 J12.5
teme npaktuku. /Cp/ J12.6
0192
[ToaroroBka otyera 1o 9 |IIK-4 YK-2 J1.1
npaktuke. /Cp/ OIIK-5 JI1.2J12.1
JI2.2J12.3
J2.4J12.5
J12.6
0192
Paznen 2. Kontpoan
2.1 |UToroBslif KOHTPOJIb
/Tema/
3amuTa oTYeTa o 4 4 [1IK-4 YK-2 JI1.1 0
npaktuke /3auérCOn/ OIIK-5 JI1.2J12.1
J2.2712.3
2.4
21 952

6. ®°OHJI OHEHOYHbIX CPEJICTB

6.1. KouTpoJbHbIe BONIPOCHI U 3aJaHUA

1. Ha xakux npeanpusTusax Bbl IPOXOIWIN MIPAKTUKY? [aliTe HX XapaKTEepUCTUKY.

2. OxapakTepu3syiiTe OCHOBHOM IpoIiecC, IPOTEKAIONMI B OCHOBHOM arlapare.

3. Kakue (hakTopbl 0Ka3bIBAIOT BIMSHUE Ha JaHHBINA npouecc? [lepeunciaure UX U yKaXXUTe KPaTKo, KaK UX
M3MEHEHUE BIUSET Ha BBIXOJ U KAYECTBO MPOIYKTA.

4. Yro asnstercs ceipbeM? OTKyzna OHO ocTynaer?

5. Kakue Tpe®oBaHus K ChIPBIO MPEIBSABISIOTCSA U C YEM 3TO CBSI3aHO?

6. 13 xkakux anmnapaToB cOCTOUT ycTaHOBKa? [lepeunciuTe UX M KpaTKO YKa)KUTE HA3HAYEHUE KaX10T0 U3
HUX.

7. Kak opraHn3oBaHa TEXHOJIOTHUYECKAs CXEMa U3y4aeMOil yCTaHOBKH? ONUILNTE MOCIEI0BATEIBHOCTD
mnporecca.

8. YkaxuTte, Kakoil anmapat sBJIsSeTCS OCHOBHBIM Ha JaHHOM yctaHOBKe? UTo OH c000ii mpeacTapiser?

9. Ilepeuncnrre OCHOBHBIE OMACHBIE TPOU3BOICTBEHHBIE (DAKTOPHI, XapaKTEPHBIE /Ul TaHHOW YCTaHOBKH.
10. Ykaxure, Kakoi U3 BhILIETIEPEUUCIIEHHBIX (DAKTOPOB, Ha Balll B3IJISA, SBJSETCS CAMbIM OMAaCHBIM?

11. HazoBHTE OCHOBHBIE CPEICTBA MHANBHUIYAIBHON M KOJUIEKTUBHOM 3aIUTHI, KOTOPBIE IPUMEHSIOTCS Ha
JAHHOM ycTaHOBKE JUIsl 3allIUThl pa0OTHUKOB OT BBIIIEHA3BaHHOTO (hakTopa.

12. TlepeunicnuTe OCHOBHBIE 3arps3HSIOLINE KOMIIOHEHTBI, COAEpKAIIUEcs B TBEPIbIX 0TX0/1axX?

13. IlepeuniciuTe OCHOBHBIE 3arpsI3HAOIIME KOMIIOHEHTBI, COAEPIKAIINECS B CTOUYHBIX BOJAX?

14. TlepeuricnuTe OCHOBHBIE 3arpsI3HSIONINE KOMIIOHEHTBI, COIep Kaliecs B Ta30BbIX BBIOpocax?

15. OGopynoBanue, npuMeHsIeMON 1Ji1 TepMOOOpabOTKN MaTepUaioB U U3IEINH.

16. O6opynoBanue, mMpUMEHsIeMOHl [T TepeMeIINBaHuUs KUAKON (a3bl.

17. O6opynoBaHue, NpUMEHsIEMOe [Tl pa3/ieIeHHs TBEPAOH U JKUIKOM (a3.

18. O6opynoBanue, mMpUMEHsIEMOE JUIsl HAHECEHUSI METANTMYECKUX TTOKPBITHI.

19. Tunsl cymuiIbHOTO 000y 10BaHMUSL.

20. OcyuecTBIE€HHE TEPMOCTATUPOBAHUS B JIAOOPATOPHBIX YCIOBUSX.

21. 1ns npon3BOICTBA KAKUX IIPOJTYKTOB UCIOJIB3YIOT KaTaJUTUYECKHE MTPOLIECCHI.

22. B kakux oTpacisx NpOMBIIIJICHHOCTH IPUMEHSIETCS aicoponus

23. MeTroasl OUHCTKU CTOYHBIX BOJI TPOMBIIUICHHBIX MPEITPUATAN

24. MeTtoasl BOIONIOATOTOBKU

25. B Kakux OoTpaciisix IPOMBIIUIEHHOCTH MPUMEHSIOTCS (YHKIIMOHAIbHbIE MaTepUAIIbI




6.2. TeMBbI MHCbMEHHBIX PA00T

OT4eT 1o NpaKkTUKE.

6.3. ®oHI OLIEHOYHBIX CPEICTB

q)OHI[ OLCHOYHLIX CPCACTB IMPUIIAracTCs.

6.4. IlepeyeHL BUIOB OIEHOYHLIX CPEICTB

KoHTposibHBIE BOITPOCHL.

7. YYHEBHO-METOANYECKOE U HTHOOPMAIIMOHHOE OBECIHHEYEHUE INTPAKTUKHN

7.1. PexoMeHayemMas JJuTeparypa

7.1.1. OcHOBHAS JUTEPATYPA

ABTODBEI, 3aryaBue M3 paTensCcTBO, TOT
JI1.1 |CocnoBckas H. I'., |BBenenue B anekTpoxumMuto: yueOHoe mocodue Juist Amnrapck: AHI'TY,
Hcromuna H. B.  |oOy4aronuxcs mo HarpasieHuI0 "XuMudeckas 2016
TexXHOoJIorus"
JI1.2 |Augpees 1O. 1. |DmekTpoxuMus METAIJIOB U CIUTABOB: yaeOHOe mocodue (M.: M3narenbckuit
Jowm "Briciiee
O6pa3zoBanue u
Hayxka", 2016
7.1.2. JlomoJHATEILHASA JUTEPATYPA
ABTODBEIL, 3aryaBue M3 paTenscTBO, TONT
JI2.1 |KpuBo6okoB 0. |DmekTpoXuMUYecKue MPOU3BOJICTBA: yuel. mocooue Amnrapck: ATHU,
A. 1995
JI2.2 |CocHnoBckas H. I'., [9nekrpoxumudeckue peakTopbl 1 000pyaoBanue 1exoB |Anrapck: AHI'TY,
Hctomuna H. B., [31eKkTpoXuMHUECKUX MOKPBITHI: yueb. mocodue 1mo 2015
Kosamok E. H. JUCUHUIIIMHAM "DJIEKTPOXUMHUUYECKUE PEAKTOPHI",
"Ob6opyroBaHNE U OCHOBBI IPOEKTUPOBAHUS 1IEXOB
AIEKTPOXUMHUYECKUX MOKPHITHH"
JI2.3 |CocHoBckuii I'. H.,[OCHOBBI 31€KTPOXUMHUYECKON TEXHOJIOTHH. Anrapck: AI'TA,
CocHoBckas H. I'. |['anpBaHoTeXHUKA: yaeOHOE TTOCOOHE 2004
JI2.4 |Tomunos A. I1. [TpuknaaHas >JEKTPOXUMUS: YUEOHHK JUIsl BY30B M.: Xumus, 1984
JI2.5 |barouxuit B. C.  |OCHOBBI 2JIEKTPOXUMHUU M.: Xumusi, 1988
JI2.6 |Ucromuna H. B., |OcHOBBI TPOEKTHPOBaHUS dJIEKTPOXUMHUUECKUX Amnrapck: AI'TH,
CocHogckas H. I'., |mpousBoacTB: y4ued.-meTo. mocodue no quruiomHomy (2000
Muxaiinos b. H., |mpoektupoBanwuto amns ctya. cren. 250300
CocHoBckwuii I'. H.

7.2. IlepedeHb pecypcoB HHMOPMAIMOHHO-TEJIEKOMMYHUKAIMOHHOM ceTH ""UHTepHET"

31 [GalvanicRus — nadopmaimoHHo-00pa3oBarenbHblil CailT, CO3AaHHbIN ClICIHATHCTAMU-
npodeccruoHagaMu B 00J1aCTH TaJIbBAaHUKU M TAIbBAHOTEXHUKHA COBMECTHO C KYPHAJIOM
«["ampBaHOTEXHUKA 1 00pabOTKa MOBEPXHOCTUY, CIIELUAIM3UPOBAHHBIMU Kadeapamu
yuuBepcuteroB, HUU u Benynmvu komnanusimu Poccun. - http://www.galvanicrus.ru/lit/

D2 |BeimonHeHne U 0OpPMIICHHE BHITYCKHBIX KBATU(DUKAIIMOHHBIX padoT,
HAyYHO-HCCIIeIOBATEIIbCKUX PAa0OT M OTYETOB IO MPAKTUKAM : METOIMYeCKue yka3aHus / M. b.
brikoBa, XK. A. I'opeea, H. C. Koznoga, /I. A. [logropssiii. - Mocksa : U3a. lom MUCuC, 2015. -
68 c. - Tekct : anekTponHbIit. - URL: https://znanium.com/catalog/product/1223233

7.3.1 IlepedyeHs NPOrpaMMHOI0 00ecrieyeHus

7.3.1.1{Windows E3EDU Dev UpLSA [TocynapctBennbiit koHTpakT Ne 442019-004 ot 24.05.2019
CpOK zeiicTBus 3 roaa]

7.3.1.2|Office Pro + Dev SL [I'ocynapctBenHbIit KOHTpakT Ne 442019-004 ot 24.05.2019 cpox
nercTBus 3 roaal

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




7.3.1.4|Zoom Professional Licenses [[orosop moctaBku Ne [1-033/2020 ot 01.06.2020]

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

7.3.2 llepeyenb nHOOPMANOHHBIX CIPABOYHLIX CHCTEM

7.3.2.1{1adopmanmonno-ananuruueckas cuctema SCIENCE INDEX

7.3.2.2| Texakcnept

7.3.2.3|Equnoe okHO mocTyna K HHGOPMAITMOHHEIM pecypcam

7.3.2.4|UPBUC

7.3.2.5|Hayunast snextponnas o6ubnmoreka eLIBRARY.RU

7.3.2.6|KoncynprantlItoc

7.3.3 IlepeyeHb 00pa30BaTEJIbHBIX TEXHOJIOI U

7.3.3.1|LMS Moodle

7.3.3.2|95C Znanium

8. MATEPUAJIbBHO-TEXHUYECKOE OBECIIEYEHUME ITPAKTUKHU

8.1|/lnst peanu3anuy JUCUUIUIMHBI HEOOX0AMMa yaeOHas ayJUTOPUS JIsl TIPOBEICHHSI
IPOMEKYTOUHON aTTeCTalluM, OCHAILIEHHAs CIIEIMAIM3UPOBaHHON MeOebIo (CTOJIbl, CKaMbH,
CTYJIbSI JUIS CTY/IEHTOB U IIPEToAaBaTessl, yueOHas J0cKa).

8.2|CamocTosiTenbHas paboTa 00y4yaronuxcs MOKeT ObITh OPraHW30BaHa B YUTAJIHLHOM 3aJie U 3aJie
AJIEKTPOHHON MH(POPMAITUH, KOTOPHIE TAKKE OCHAIICHBI CIICIIHATM3UPOBAHHON MEOCIBIO (CTOJIBI,
CKaMbH, CTYJIbsI JUIS CTYJACHTOB U MIPEIOIaBaTeNs, U TEXHUICCKUMU CPEIICTBAMH O0yUCHHSI
(TeneBU30pPOM, MYITBTHMEIUHHBIM IPOSKTOPOM, TIPOSKIIMOHHBIM IKPAHOM, KCEPOKCOM,
HIPUHTEPOM, CKAHEPOM).

9. METOANYECKHUE YKA3ZAHUSA JJIA OBYYAIOIIIUXCSA 11O OCBOEHUIO ITIPAKTUKHU

ITpoxoxaeHne yueOHOM MPAKTUKHU SBJISIETCS BaXKHBIM TAlloM 00y4eHHs, TaK KaK 3TO CIIOCOOCTBYET
(bopmMHpoBaHKIO OA3MCHBIX MPEACTABICHUH O MPOMBIIUIEHHOM IPOU3BOJICTBE, €r0 CTPYKTYpE,
0COOEHHOCTSIX U 3aKOHOMEPHOCTSX ()YHKIIMOHUPOBAHUSI.

[Tporecc MpoXoKaeHUS TPAKTUKHA COCTOUT M3 CIEIYIOIINX JTAIOB!

1. IToAroTOBUTENBHBIN 3TAll BKIIOYAET:

- IPOXOXKJICHHE COOPAHUS 110 TIPAKTHKE C PYKOBOJUTEIEM MPAKTUKH OT Kaeaphl.

- IPOXOXKJIEHHE HEOOXOIMMBIX MHCTPYKTAXKEH 110 TEXHUKE OE30MaCHOCTH U OXpaHe TPy/a B CPOKH,
YCTaHOBJIICHHBIE MPENNPUATHEM, HA KOTOPOM ITPOBOIUTCS MPAKTHKA.

- IOJTyYeHHEe MHIMBUIYAJILHOTO 3aJaHHs Ha MPAKTUKY. 3a1aHue HAMIPaBJIEHO Ha cOOP KOHKPETHBIX
MaTepHasoB 110 BBIOPAHHOH TeMe.

2. ITpon3BOICTBEHHBIH 3Tal Mpenoiaraer:

- OCYIIIECTBIIEHUE 0030PHBIX SKCKYPCHIl Ha KITFOUEBbIC IPEATPUSATHS U TIPOU3BO/ICTBA.

- 3HAKOMCTBO C 3aBOJIOM, 11€XOM, YCTAaHOBKOM.

- cOop nH(pOpPMAIMK TIO CTPYKTYPE YCTAaHOBKH, TEXHOJIOTHH IPOU3BOJICTBA, TEXHOJIOTHUECKOMY PEXUMY,
MOJTy4YeHHE CBEJICHUN O Ka4eCTBE ChIPhsI, PEareHTOB U BBIITYCKaeMOH MPOAYKLUH, U APYroil HH(OpMAIIUH B
COOTBETCTBHH C 3aJ[aHUEM.

JIaHHBI ATAIl IPOBOJUTCS HA MECTE HEMOCPECTBEHHOTO MTPOX0XKICHHS TPAKTUKHU (3aBOJI, LIEX,
ycraHoBka). CTyJIeHT COTJIAaCOBBIBACT CBOO JTAIIBHEHIITYIO paboTy B paMKaxX JaHHOTO JTara ¢
OTBETCTBEHHBIM 32 ITPOBEACHUE MTPAKTUKH Ha IPOU3BOACTBE. OTBETCTBEHHBIE 32 IPOBEACHUE TPAKTUKH HA
MIPOU3BOJICTBE MPEIOCTABIISIIOT BCIO HEOOXOAUMYIO TOKYMEHTAIIUIO, TI0 BO3MOYKHOCTH TIPOBOJIST
HKCKYPCHH IO 11Xy (YCTaHOBKE) IS A€TAIBHOTO 03HAKOMJICHHS CTYACHTOB C AEHCTBYIOLICH
TEXHOJIOTUIECKOH CXeMOil, Taf0T He0OXO0ANMYI0 TEXHUIECKYIO HIIH HHYIO KOHCYJIBTAINIO TIO0 padoTe
00OpynOBaHUS U T.I1.

B nepuon mpoBeeHus MpON3BOACTBEHHON MPAKTUKU PYKOBOAUTEINb IPAKTUKU OT KadeAphl IPOBOIHUT
MH/IMBUyaJIbHbIE KOHCYJIBTAILIUH JUIS CTYACHTOB B COOTBETCTBUU C IPahUKOM.

Ha xoHCynbTanusAX cTyJeHTH HHOOPMUPYIOT PYKOBOJIUTEIS O XOA€ POXOKICHUS IPAKTUKHU, PEIIAFOT
BOIPOCHI, BO3HUKAIOIINE B X0J1€ U3yUECHHUs IPOU3BOJCTBEHHBIX MaTEPHUAJIOB U IPYTroOil TEXHUYECKOH
JOKYMEHTAINH. a TAK)KEe 3aHUMAIOTCS M3VICHUEM TeOPEeTUYeCKOro MaTepuana




- cOop nHpOpMaIUU O TEOPETHUECKUX aCleKTaxX N3y4aeMoro mnpoiiecca, paboTa ¢ IuTepaTypoi o Teme
MIPAKTUKH.

- IOATOTOBKA OTYETA O MPaKTUKE.

ATTecTarnus 1Mo UToraMm MpakTUKX MPOBOJIUTCS HA OCHOBAHUHU 3alTUTHI opopmiieHHOro oTueTa. [1o uroram
MOJIOKUTEILHOU aTTecTalluu o0yJaroniemMycs BoIcTaBiseTcs quddepeHipoBaHHas olueHkKa (OTINYHO,
XOPOIIIO, YIOBIETBOPUTEIHHO).

MeToauueckue yKa3aHusl IPUIararoTcsl.
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1. IEJIN ITPAKTUKH

11

NOJIy4eHHe MPO(EeCcCHOHANTBHBIX YMEHHH U OIbITa MPO(PECCHOHANBHON NeSITEILHOCTH ITyTEM
CaMOCTOSITEJILHOTO BBIIIOJIHEHHUS 33144, IOCTABJIECHHBIX IIPOIPaMMON ITPAKTUKHU, IPAKTUYECKOE
03HAKOMJIEHHE CO CTPYKTYpPOI NpeAnpUsaTUs, C OCHOBHBIM TEXHOJIOTHYECKUM 00OPYIOBAaHUEM U
U3Yy4YEHUE IIPOLIECCOB IIPOU3BOACTBA OCHOBHBIX BUJI0B METAJUINYECKUX U HEMETAIUIMYECKUX

MaTcpurajoB, HOKpBITI/II;'I, a TaK)Ke XMMHYECKOM MMPOAYKIUHU SJICKTPOXUMUYICCKMUMU MCTOJaMU.

2. 3AIAYM ITPAKTUKHU

2.1

dbopMupoBaHUe y 00Y4arOMIUXCS KOMIIETEHIIUH, CBI3aHHBIX C IIEIOCTHBIM MPEACTaBICHUEM O
TEXHOJIOTHSIX MPOU3BOJICTBA METAJUIMUECKUX U HEMETAJUTMYECKUX MaTepUaioB, MOKPBITUH,
Pa3IMYHON XUMUYECKOU MPOIYKIIUH, OpraHu3alied U CTPYKTYPOH MPEANPUATHI IO UX
MIPOU3BOJICTBY, CHOCOOHOCTH ¥ TOTOBHOCTH OCYIIECTBIISATH TEXHOJIOTHUECKUN TIPOIECC B
COOTBETCTBUU C PETIAMEHTOM M MCIOJIb30BaTh TEXHUYECKHUE CPEACTBA AJIsI KOHTPOJISI OCHOBHBIX
MapaMeTpPoOB TEXHOJIOTHIECKOTO MPOIIECCca, CBOMCTB ChIPhS M TOTOBOM MPOAYKIIUH, pabOTOM ¢

HOpMaTHBHO'TeXHquCKOﬁ ﬂOKYMeHTaHHeﬁ.

3. MECTO IPAKTUKH B CTPYKTYPE OBPA3OBATEJIbHOM ITPOI' PAMMBI

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

3.1

TpedoBaHus K NPeIBAPUTEILHOH MOATOTOBKE 00YYAIOIIErocs :

3.11

BBenenue B 31E€KTPOXUMHUIO

3.12

VYueOHast mpakTuka: O3HaKOMHUTEIbHAS IPAKTHKA

3.1.3

HJ'IaHI/IpOBaHI/IC OKCIICPUMCHTA

3.1.4

I/IHHOBaIII/IOHHI)IC MaTCpHraJibl B SHCPIrCTHUKE

3.15

AHanuTuyeckuit KOHTPOJIb TCXHOJIOI'NH MAaTCPHaIOB

3.1.6

KOMHBI-OTepHOG MOJACIUPOBAHUC B XUMHUKO-TCXHOJOIHYCCKHUX CUCTCMAX

3.2

JAMCUMIUIMHBI M TPAKTHKH, 1JI51 KOTOPBIX OCBOEHHE TAHHOM JUCHUNIMHBI (MOIYJIA)
He00X0UMO KaK NMpeAlIecTByomee:

321

be3zomacHoCTh JKU3HENEATENHbHOCTU

3.2.2

HpOI/I3BO,Z[CTBeHHa$I ITPpaKTHUKa: Hpe,Z[I[I/IHJ'IOMHaSI IMMpaKTHUKa

3.2.3

O6opynoBaHue U OCHOBBI IPOEKTUPOBAHUS IPOU3BOJICTB (PYHKIIMOHAIBHBIX MaTEPHAIOB

3.24

OCHOBEI HAay4YHBIX I/ICCJ'ICIIOBaHI/Iﬁ " IMMPOCKTUPOBAHUA

3.25

HpOI/I3BO,Z[CTBCHHa$I IIPpaKTHUKa: Hay‘IHO'I/ICCJ'IeI[OBaTCJ'ILCKa}I pa60Ta

3.2.6

TexHonorus nonydyeHns QyHKIMOHATBHBIX TOKPBITUH

4. KOMIIETEHIHUU OBYYAIOIIEI'OCA, ®OPMUPYEMBIE B PE3YJIbTATE OCBOEHUSA

JUCHUITVIMHBI (MOYJIA)

YK-1:

Cnocobden OCYIIECTBJATH MMOUCK, KpI/ITI/I‘IeCKI/Iﬁ AHAJIN3 U CHHTE3 P[H(l)OpMaIII/II/I, NMPUMEHATD
CHCTEMHBII MOAX0 IJIs PCIICHUA MOCTABJCHHBIX 3a1a4

3HATD:

YpOBCHL 1 [ocHOBHBIC IMPUHIUIIBI, METOABI U (I)OpMBI KOHTPOJIA TEXHOJOTUYCCKOT'O ITPpOoHECCa U Ka4CCTBa

TPOJTyKITHH;

YpOBCHL 2 |ocHoBHBIC IMPUHIUIIBI, METOABI U (I)OpMBI KOHTPOJIA TCXHOJOTHYCCKOI'O IMpoILecca U KaueCTBa

MMpOAYKIIMHU, OCHOBHBIC HOPMATUBHBIC JOKYMCHTHI 110 CTaHAAPTU3alluN 06opy)1013aH1/1${ n
CCpTI/I(bI/IKa]_[I/II/I IIPOAYKIIHUHU,

YpOBCHL 3 |ocHOBHBIE MMPUHIUIIBI, METOABI U (I)OpMBI KOHTPOJIA TCXHOJOTHYCCKOI'0 IMpoLecca U KaueCTBa

MPOJYKIIMH; OCHOBHbIE HOPMAaTUBHbBIE JOKYMEHTHI IO CTaHAAPTU3ALUU 000pYIOBAaHUS U
cepTHU(HKAIMU TPOAYKIIMH; OPTaHU3ALMOHHYIO CTPYKTYPY NPEANPHUSITHS

YMeTh:

ypOBeHL 1 pa3pa6aTBIBaTB TCXHOJIOTUYCCKUC CXCMBI JICKTPOXUMHUUCCKHUX ITPONU3BOACTB, 000CHOBBIBATH

BBIOOp YCIIOBUI 2JIEKTPOIIN3a, 00€CIEUNBAIOIINX BBICOKOE Kau€CTBO;




YpoBeHs 2

pa3padaTbIBaTh TEXHOJOTHUECKUE CXEMBI JJIEKTPOXUMUYECKHUX ITPOU3BOICTB; 0OOCHOBHIBATh
BBIOOp YCIIOBUI1 3JIEKTPOIIN3a, 00€CIICUNBAIOIINX BHICOKOE KAUeCTBO; BBIABIISATH H YCTPAHATh
OTKJIOHEHUSI OT PEKUMOB PabOThI TEXHOJIOTHYECKOT0 000pyI0BAHHUS;

Yposens 3

pa3padaTbIBaTh TEXHOJOTHUECKUE CXEMBI JJIEKTPOXMMUYECKHUX ITPOU3BO/ICTB; 0OOCHOBHIBATH
BBIOOp YCIIOBUI1 3JIEKTPOIIN3a, 00€CIICUNBAIOIINX BHICOKOE KAU€CTBO; BBISABIISATh H YCTPAHATH
OTKJIOHEHHS OT PEKUMOB PabOThI TEXHOJIOTHYECKOTO 000PYL0BaHMSI; aHAIN3UPOBATh
TEXHUYECKYIO IOKyMEHTAIINIO, PEATM30BbIBATh HA MIPAKTHKE TPEOOBAHUS HOPMATUBHOU
JOKYMEHTaluu

Baagern:

VYposens 1

HaBBIKAMHU Pa0OTHI C HAYYHOW U HOPMATUBHO-TEXHUYECKOMW JOKYMEHTAIME; HaBBIKAMU
BbIOOpa 060PYAOBaHMS U1 IPOBEAECHUS TEXHOJIOIMYECKOT 0 MIPOLIECcCa;

VYposens 2

HaBBIKAMU pacdyeTa OCHOBHOT'O TEXHOJIOTHUECKOTO 000PYI0BAaHUS; HABBIKAMH PAOOTHI C
HAy4YHOU Y HOPMATUBHO-TEXHUUYECKOHN JOKYMEHTAIMEH; HaBbIKaMU BbIOOpa 000pyn0BaHuUs
JUTSI IPOBEJICHUS TEXHOJIOTMYECKOT0 MPOLIECCa;

Yposens 3

METOAAaMH OCYLIECTBICHUS TEXHOJIOTHUECKOIO IPOLECC B COOTBETCTBUU C PEIVIAMEHTOM,;
HaBBbIKAMHU pacyeTa OCHOBHOI'O TEXHOJIOTHYECKOTO 000PY10BaHMsL; HAaBBIKAMU PaOOTHI C
HAYYHON M HOPMATHBHO-TEXHUYECKOH TOKyMEHTAIMEH; HaBBIKAaMH BBEIOOpa 000PYI0BaHUS
JUIs IIPOBEJICHUS TEXHOJIOTMYECKOr0 IIPOLECCa;

YK-2: Cnoco0eH onpeneasiTb KpPyr 3a1a4 B paMKax NOCTABJIEHHOM 1eJIM ¥ BBIOUPATH ONTUMAJIbHbIE
CNoco0bI UX pelleHnsl, UCX0sl U3 NeHCTBYIOIIUX MPABOBBLIX HOPM, HMEKIIUXCS PECYPCOB U

OrpaHuveHui

3HATh:

Yposens |

TCXHOJJOI'HYCCKUC ITPOUCCChI U OCHOBHOC TCXHOJIOTHYCCKOC 060py,Z[OBaHI/Ie;

Yposens 2

TEXHOJOTHUYCCKHUC IMTPOLECChI U OCHOBHOC TEXHOJIOTMYCCKOC O60p}/I[0BaHI/IC, HCII0JIB3YEMOC
IIpH MOJYUYCHHUH MCTAJITIMYCCKHUX HOKpBITI/Iﬁ Ha JCTaIAX U U3ACIIHUAX,

Yposens 3

TEXHOJOTHUYCCKHUC IMTPOLECChI U OCHOBHOC TEXHOJIOTMYCCKOC O60p}/I[0BaHI/Ie, HCII0JIB3YEMOC
IIpH MOJYUYCHHUH MCTAJTIMYCCKHUX HOKpBITI/Iﬁ Ha ACTAIAX M U3ACIIHUAX, a TAKXKC CHHTC3a
PA3JIMYIHBIX XUMHUYCCKUX MPOAYKTOB SJICKTPOXUMHNYCCKUMU MCTOdAMU

YMerh:

VYposens 1

IIPOBOJUTH OCHOBHBIE MATEPUAIIbHBIE, DHEPIETUYECKUE PACUETHI; BBISABIATE U YCTPAHATD
OTKJIOHEHHSI OT PEXUMOB pabOThl TEXHOJIOTMYECKOTO 000pYI0BaHUS;

Yposens 2

MMpOBOAUTH OCHOBHBIC MATCPHUAJIIBHBIC, SHECPICTUICCKUC PACUCTHI; BBIABIIATE U YCTPAHATDH
OTKJIOHCHHA OT PC)KUMOB pa6OTBI TEXHOJIOTHYCCKOT'O O60py210BaHI/I$I; UCIIOJIB30BaTh
TCXHUYCCKHUC CPCACTBA JJIA UIBMEPCHUA OCHOBHBIX ITAPAMETPOB TCXHOJOIHYCCKOI'O

Yposens 3

IIPOBOJUTH OCHOBHBIE MATEPUAIIbHBIE, DHEPIrETUYECKUE PACUETHI; BBISABIATE U YCTPAHATD
OTKJIOHEHHSI OT PEKUMOB pabOThl TEXHOJIOTHYECKOr0 000py10BaHUs; UCIIOJIb30BATh
TEXHUYECKHUE CPEACTBA I U3MEPEHUs OCHOBHBIX IIapaAMETPOB TEXHOJIOTMUECKOTO IpoLecca
rajlbBAHOXMMHUYECKOI 00paOOTKH MOBEPXHOCTH MIIM IEKTPOXUMHUYECKOTO CUHTE3a
XUMHUYECKUX IPOAYKTOB;

Baagern:

Yposens |

HaBbIKaMU CTaAHJAAPTHBIX ACIBITAaHUH BCIICCTB U MaTCPUAJIOB,

Yposens 2

HaBbBIKaAMU CTAHJAAPTHBIX HUCIBITAaHUN BEIIECTB U MaTCpHraJIOB; HABBIKAMU O6pa6OTKI/I
PE3YIBTATOB SKCIIECPUMEHTOB U OLICHKHU IMMOTPEHIHOCTH,

Yposens 3

HaBBIKAMHU CTAHAPTHBIX UCIIBITAHUI BEIIECTB U MATEPUAJIOB; HABBIKAMHU 00pabOTKH
PE3YIBTATOB SKCIIEPUMEHTOB U OLICHKHU IMOTPEHIHOCTH,; HABBIKaAMU pacdy€Ta OCHOBHOTI'O
TEXHOJIOTMYECKOTO 000PYI0BAHUS;

OIIK-4: Cnoco0eH o0ecnieunBaTh NMPOBeIeHNE TEXHOJIOTHYECKOr0 Mpouecca, ucnoJib30BaTh
TeXHHYeCKHe CPeICTBA ISl KOHTPOJISl MapaMeTPOB TEXHOJIOTHYecKOro Mpoiecca, CBOMCTB ChIPbA U
roTOBOI MPOAYKIMH, OCYLIECTBJIATH H3MEHEeHUE NapaMeTPOB TEXHOJIOIMYeCKOro npouecca npu

H3MEeHEeHHH CBOICTB ChIpbs

3HATD:

Yposens |

O6HH/IG 3aKOHOMEPHOCTHU XUMHUUYCCKHUX TPOUECCOB; OCHOBHBIC XUMUYCCKHUE ITPOU3BOJICTBA,




OCHOBHBIC IMOHATHUA TCOPHUHU YIIPABJICHUA TEXHOJOTUYCCKUMU IIPOIECCAMU,;

Yposens 2

O6H.II/IG 3aKOHOMCPHOCTH XUMHNYCCKUX ITPOLCCCOB; OCHOBHBIC XUMHNYCCKHUEC ITPOU3BOACTBA,
OCHOBHBIC ITPUHIUIIEI OpraHru3alu XUMHUYCCKOI'o IIpoOrn3BOACTBA, €ro HepapXquCKOﬁ
CTPYKTYpPbI; OCHOBHBIC ITIOHATHUSA TCOPHUU YITPABJIICHUA TCXHOJIOTMYCCKUMU IMIPOLCCCAMU;
OCHOBHBIC BUJIbI CUCTEM aBTOMATHYCCKOI'0 PEr'yJIMPOBaHUS U TUIIOBBIC CUCTCMbI
ABTOMATHYCCKOI'O YIIpaBJICHUA B XUMHUYCCKOH IPOMBIIIJIICHHOCTH,

Yposens 3

OCHOBHBIC ITPUHIUIIBI OPraHu3allui XUMHUYCCKOI'O IIPOMU3BOACTBA, €TI0 HepapaneCKoﬁ
CTPYKTYPHI; O6H.[I/Ie 3aKOHOMCPHOCTH XUMHYCCKUX IMPOLCCCOB; OCHOBHBLIC XUMUYCCKHUC
IIPOMU3BOJACTBA, OCHOBHBLIC ITOHATHA TCOPUHU YIIPABJICHUA TEXHOJIOTHYCCKUMU IIPpOLECCaMU;
OCHOBHBIC IMOHATHA TCOPUHU YIIPABICHUSA TEXHOJIOTUYCCKUMHU MPOUCCCAMU; OCHOBHBIC BU/IbI
CUCTEM aBTOMATHUYCCKOI'O PEr'yJIMPOBAHUSA U 3aKOHBI YIIPABJICHUS; TUIIOBBIC CUCTEMBI
ABTOMATHUYCCKOI'O YIIpaBJICHUS B XUMHUYCCKOU IIPOMBIIIJICHHOCTH,

YMeTh:

VYpoBens | |onpenensaTe XapakTep IBHKCHUSI KUIAKOCTEH U Ta30B; paCCUMTHIBATH NTapaMeTPhl K BHIOMPATH
anmapaTtypy JUisi KOHKPETHOTO XUMHUKO-TEXHOJIOTHYECKOTO MPOIIecca;

YpoBeHb 2 |pacCUMTHIBATH OCHOBHBIC XapaKTEPUCTUKH XUMHUUYECKOTO MPOIiecca, BEIOUpaTh
paIMoOHAIBHYIO CXeMY ITPOU3BOJICTBA 33JaHHOTO IPOAYKTA, OLICHUBATH TEXHOJIOTHUECKYIO
3(PEKTUBHOCTD MPOU3BOJICTBA; PACCUUTATH TEXHOJIOTHYECKUE ITapaMeTPhl IS 3aJaHHOTO
nporecca 1 noaooparh ONTUMAaJIbHBIE;

YpoBeHb 3 |onpenensaTh XapaKkTep JIBHKCHUS KUIAKOCTEH U ra30B; paCCUUTHIBATH ITapaMeTPhl K BEIOUPATH
anmapaTtypy JUisi KOHKPETHOTO XUMHUKO-TEXHOJIOTHYECKOTO MPOIIECCa; PACCUYUTHIBATH
OCHOBHBIC XapaKTEPUCTUKH XUMHUYECKOTO ITPOIIeCcca, BHIOUPATh PAllMOHATIBLHYIO CXEMY
MIPOM3BOJICTBA 33JJAHHOTO IPOAYKTA, OIICHUBATh TEXHOJIOTHYECKYIO AP ()EKTUBHOCTh
MIPOM3BOJICTBA; PACCUUTATHh TEXHOJIOTHYECKUE TTapaMETPhI IS 3aIaHHOTO MpoIecca U
10100paTh ONTHMAJILHbIE,

Baagersn:

YpoBeHb 1 |MeTOaMU TEXHOJIOTHYECKUX PACUETOB OTACIBHBIX Y3JI0B XHMHUECKOT0 000pYI0BaHUS;

YpoBeHb 2 |METOaMH pacdeTa U aHaJIn3a MPOIIECCOB B AJICKTPOXMMHUCCKUX aIapaTax, OnpeaeIcHus
TEXHOJIOTUYECKHX MoKa3aTeNel mpolecca; MeTOIaMU BEIOOPA IIMEKTPOXUMHUUYECKUX
PEaKTOPOB;

YpoBeHb 3 |METOJaMH TEXHOJIOTHYECKUX PACUETOB OTACIBHBIX y3JI0B XHMHYECKOTO 000PYIOBAHUS;

MCTOAaMH pacucTa U aHalin3a MPOLCCCOB B JJICKTPOXUMHUYCCKUX aIlllapaTax, OIPCACICHUA
TEXHOJIOTHYSCKHX IT0Ka3aTeIeh mponecca; MeToaaMu BI)I60pa SJICKTPOXUMHNYCCKUX
PCAKTOPOB; METOAaMU YIIPABJIICHUA XUMHUKO-TCXHOJIOTHICCKUMU CUCTEMAaMHU U METOJaMHA
PETYJINPOBAHUA XUMHUKO-TCXHOJOI'NYCCKUX ITPOLCCCOB,

IIK-3: cnoco6eH NnpuHUMATh KOHKPeTHbIE TeXHUYeCKHUe pellieHns pu pa3padoTke
TEXHOJOTH4YeCKUX MPOLECCOB, OCYIIECTBIATH TEXHOJIOTHYECCKHI MPOLECC B COOTBETCTBHH €
perjiaMeHToOM, HCI0JIb30BATh TEXHHYeCKHe CpeIcTBa VIS H3MepeHHs OCHOBHBIX IIapaMeTpPOB
TEXHOJIOTHYEeCKOr0 NMPonecca, CBOMCTB ChIPbs U NMPOAYKIUH, BLIONPATh TEXHHYECKHE CPEACTBA U

TEXHOJOTHH € YYETOM IKOJOTHYECCKUX NMoCJeACTBHH X NPUMECHCHUSA

3HaTh:

VYpoBeHns | |xuMUYeCcKre U ANEKTPOXUMUYECKHE MPEBPALIEHUS B MTPOIleccax 3IEKTPOIIN3a;
3H€KTpOXHMquCKHe npoueccm; TCXHOJIOTHKO OCHOBHBIX 3J'I€KTpOXI/IMI/ILIeCKI/IX HpOHeCCOB;

VYpoBeHb 2 |XUMMUYECKHE U IEKTPOXUMUYECKHE MPEBPAEHUS B MPOIleccax 3IEKTPOIIN3a;
AIEKTPOXUMHUUYECKHE MPOIECCHI; TEXHOJIOTHIO OCHOBHBIX JIEKTPOXUMHUECKUX
MIPOIIECCOB;0CHOBHBIC TPUHIIUIIBI, METOJIBI U ()OPMBI KOHTPOJISI TEXHOJIOTHIECKOT0 TIpoIecca
M Ka4yeCTBa PONYKIINH;

YpoBeHb 3 |XUMUYECKHE U AIEKTPOXUMUUYECKHE MPEBPAIICHUS B MPOIIECcax dIEKTPOIIN3a;

JIEKTPOXUMHUUYECKHUE MPOLECCHI; TEXHOIOTUIO OCHOBHBIX 2JIEKTPOXUMHUUECKUX
MIPOLIECCOB;0CHOBHBIE TPUHIIUIIBI, METOJIbI U (POPMBI KOHTPOJISI TEXHOJIOTHYECKOI0 IIpolecca
Y Ka4yecTBa MPOYKIMH; MPaBUJIa TEXHUKH 0€3011aCHOCTH U TPOU3BOICTBEHHON CaHUTApHH;
OPraHU3ALMOHHYIO CTPYKTYPY NPEIITPUATHS




YMmern:

VYposens 1

paBpaGaTBIBaTB TCXHOJOTHUYCCKUC CXCMBI SJICKTPOXUMHUUYCCKUX IMPOU3BOACTB, 000CHOBBIBATh
BbI60p YCJ'IOBI/Iﬁ QJICKTPOJIN3a, O6CCHC‘II/IBaIOH_II/IX BBICOKOE€ Ka4€CTBO,

VYposens 2

pa3pa6aTBIBaTB TCXHOJOTHUYCCKUC CXCMBI DJICKTPOXUMUUCCKHUX IMTPOU3BOJACTB, 000CHOBBIBATh
BbI60p YCJ'IOBI/Iﬁ QJICKTPOJIN3a, O6CCHC‘II/IBaIOH_II/IX BBICOKOC Ka4Y€CTBO,IIPOBOANUTE OCHOBHBIC
MaTCpHUAJIbHBIC, SHCPICTUYCCKUC PACUCTLI; BBIABJIATE U YCTPAHATH OTKIIOHCHUA OT PCKUMOB
pa6OTBI TCXHOJIOTHYCCKOT'O O60py,Z[OBaHI/I$I;

Yposens 3

pa3pabaTbIBaTh TEXHOJOTHUECKUE CXEMBI JJIEKTPOXUMUYECKHUX ITPOU3BO/ICTB; 0OOCHOBHIBATh
BBIOOD YCJIOBUI IEKTPOIIHN3a, 00ECIEUNBAIOLINX BHICOKOE KaU€CTBO;IIPOBOIUTH OCHOBHBIE
MaTepHallbHbIE, SHEPIreTUYECKHE PACUETHI; BBISBIISTH U YCTPAHATh OTKJIIOHEHUS OT PEKUMOB
paboThI TEXHOJIOTUYECKOTO 000PYAOBAHMS;aHATU3UPOBATh TEXHUIECKYIO IOKYMEHTALIUIO,
peaIn30BbIBaTh HAa IPAKTUKE TPEOOBaHMSI HOPMAaTUBHOM TOKYMEHTALIMU.

Baagern:

VYposens 1

HaBBIKaMU aHAIIN3a ChIPhS U MAaTEPUAIOB; METOIaMU TT01I00pa TEXHOJIOTUIECKOTO
000opyI0BaHUS;

Yposens 2

HaBbIKaMU aHAJIN3a CbIPbA U MAaTCPUAJIOB; MCTOAaMU HOI[60pa TEXHOJIOTHYCCKOT'O
O60py,[[OBaHI/IH H YIIPaBJICHHA TCXHOJIOTHYCCKUMHU IMTPOLCCCaAaMU ITPOU3BOJACTBA,

Yposens 3

HaBbIKaMH aHAJIW3a CbIPbA U MaTCpUAJIOB; MCTOJaMU non6opa TCXHOJIOI'MYCCKOI'O
O6OPYZ[OB21HI/I$I " YIIPABJICHUA TCXHOJIOTHYCCKUMU ITPOLECCCaMH ITPOU3BOJCTBA, HABbIKAMU

pa6OTBI C HaquOﬁ u HOpM&THBHO-TGXHH‘I@CKOﬁ HOKYMGHTaHHGﬁ;

ITIK-2: cnocoGen ocyniecTBJIATH cOOP, CHCTEMATH3ALMIO U AHAJINU3 HAYYHO-TeXHHYECKOMH
nH(OPMAILNH 0TEeYEeCTBEHHOT0 U 3apY0e/KHOT0 ONMBITA 10 TeMATHKE HCCIeT0BAHUS

3HATh:

VYposens 1

OCHOBHBIC HOPMATHBHBIC JJOKYMCHTBI 110 CTaHAAPpTU3allUU O60py,Z[OBaHI/I$I u CepTI/I(I)I/IKaHI/II/I
IPOJLYKLIUH;

Yposens 2

OCHOBHBIC HOPMATHBHBIC JOKYMCHTHI 110 CTaHAApTU3allUU O60py,Z[OBaHI/I$I u CepTI/I(I)I/IKaLII/II/I
IpOoAYKIHMHU, OCHOBHBIC IPUHIUIILI U MCTOABI KOHTPOJIA TCXHOJIOTMYCCKOTI'O IIpouccca u
KaueCTBa MMPOAYKIIHH,

Yposens 3

OCHOBHBIE HOPMaTHBHbIE JOKYMEHTSHI 110 CTaHAapPTU3ALUU 000PYA0BaHMS U CepTHPHUKALIUN
MPOIYKIIMH; OCHOBHBIE IPUHLIUIIBI, METOJIbI U (POPMBI KOHTPOJISI TEXHOJIOTHYECKOTO
IIpolecca ¥ KayecTBa MPOAYKIUY;

YMeTh:

Yposens |

AHAIMU3UPOBATb TCXHUYCCKYIO JOKYMCHTAIIUIO

YposeHs 2

AHAJIM3UPOBATH U CUCTCMATU3HUPOBATH TCXHUYCCKYIO JOKYMCHTAlIUIO

Yposens 3

AHAJIIM3UPOBATb TCXHUYCCKYIO TOKYMCHTAIUIO, pCAJIN30BbIBATh HA ITPAKTHUKE Tpe6OBaHI/I${
HOpMaTHBHOﬁ JOKYMCHTAaIUU

Baagern:

Yposens |

HaBBIKaMH pa6OTH C Hay‘{HOﬁ I[OKYMeHTaI_[I/IeI‘/JI;

Yposens 2

HaBbIKaMU pabOThI C HAYYHON M HOPMAaTUBHO-TEXHUYECKON JOKYMEHTAIUEH;

Yposens 3

HaBBIKaMU pa6OTI)I C Hay‘IHOfI n HOpM&THBHO-TGXHH‘—ICCKOﬁ }IOKYMCHTaHI/IeI\/'I; HaBBIKaMU
O6pa6OTKI/I PE3YJIbTATOB SKCIICPUMCHTOB U OLICHKH INOTPCIIHOCTH,

IIK-4: cioco0eH UCIO0/Ib30BATH OCHOBHbIE €CTECTBEHHO-HAYYHbIEC TEOPUH IS TOHMMAHUS
NPUHIUIIOB PadoThl NPHOOPOB M YCTPOMCTB, /ISl IPOrHO3MPOBAHUS CBOMCTB ()yHKIMOHAJIBHBIX

MATEpPHAJIOB NPH pelieHUH NPodecCHOHAIBHBIX 32124

3HATD:

Yposens |

XUMHUYCCKUEC U DJICKTPOXUMHNYCCKUC ITPEBPAIICHNA B IPOICCCAX DJICKTPOJIN3A,

Yposens 2

XUMHYCCKUC U DJICKTPOXUMHUYCCKUC IMPEBPAILLICHUA B IIPOLIECCAX IJICKTPOJIN3a, TCXHOJIOTHUIO
OCHOBHBIX 3JICKTPOXHUMHUYCCKHX ITPOLIECCCOB;

VYposens 3

XUMHYCCKUC U JJICKTPOXUMHYCCKUC MTPEBPALICHUA B IIPOLCCCAX DJICKTPOJIN3A,
SJICKTPOXUMHUYCCKHUEC MPONECCHI; TCXHOJIOTMIO OCHOBHBIX JJICKTPOXUMHYCCKUX ITPOLCCCOB,

YMeThb:




YpoBenb | |mnaHupoBath U NPOBOANUTH (HHU3HUECKHUE U XUMUYECKUE SKCTIEPUMEHTHI;

VYpoBeHb 2 |TUIaHUPOBATh U MPOBOAUTE (PU3NUECKUE M XUMUYECKHE SKCIICPUMEHTHI; pa3padaThiBaTh

TEXHOJOTHUYCCKUEC CXEMBI JJICKTPOXUMHYCCKUX ITPOU3BOACTB

ypOBeHB 3 IUIAHUPOBATHb U ITPOBOJUTH (bHSquCKI/Ie U XUMHUYCCKUEC SKCIICPUMCHTHI, pa3pa6aTBIBaTB

TCXHOJIOTUICCKHUEC CXCMBbI SJICKTPOXUMUUCCKHUX ITPOU3BOJACTB; 00OCHOBBIBATh BbI60p
YCJIOBI/Iﬁ OJICKTPOJIMU3a, O6€CH€‘II/IBaIOH_II/IX BBICOKOC Ka4€CTBO,

Baagern:

ypOBeHB 1 (maBBIKAMU O6pa6OTKI/I PE3YIBTATOB SKCIIEPUMEHTOB U OLICHKHU IIOI'PEIIHOCTH; HaBBIKaAMHU

pacucTa OCHOBHOI'O TCXHOJIOTHYCCKOI'O 060py,[[0BaHI/ISI;

ypOBeHB 2 |HaBBIKAMU O6pa6OTKI/I PE3YIBTATOB SKCIICPUMEHTOB U OLICHKH IMOI'PEIIHOCTH; HABBIKAMU

pacucTa OCHOBHOI'O TCXHOJIOTHYCCKOI'O 060py,[[0BaHI/IH; HaBbIKaMHU aHAJIN3a CbIPb U
MaT€purajoB;, METOJaMU noz[6opa TE€XHOJIOTHYCCKOI'O O60py,HOBaHI/I$I

ypOBeHB 3 (maBBIKaMU O6pa6OTKI/I PE3YIBTATOB SKCIIEPUMEHTOB U OLICHKHU ITOI'PEITHOCTH; HaBBIKAMU

pacucTa OCHOBHOI'O TCXHOJIOTHYCCKOI'O O60py,Z[OBaHI/I$I; HaBbIKaMU aHaJIN3a CbIPpb U
MaTCprHaIoB; MECTOAAMHA noz[60pa TCXHOJIOIN4YCCKOI'o OﬁOpy,I[OBaHI/IH, MCTOJaMU YIIpaBJICHUA
TCXHOJOTMYCCKUMU ITPOLECCCAMU ITPONU3BOJICTBA,

B PE3VJAbTATEC OCBOCHUSA TUCIHHUIIJIMHBI oﬁvqaloumiflcsn JOJKCH

4.1

3HATh:

411

XUMHUYECKHE U 3JEKTPOXUMHUECKUE NTPEBPALLECHUS B IPOLIECCAX IIEKTPOJIN3A,;
AIIEKTPOXUMHUYECKHUE MPOLIECCHI; TEXHOJIOTHUI0 OCHOBHBIX AIEKTPOXUMUYECKUX MTPOLIECCOB;
IpaBUjIa TEXHUKU 0€30IaCHOCTH, MOKAPHOM 0€30MaCHOCTH U HOPMBI OXPaHbI TPY/a;
TEXHOJIOTUYECKUE MPOLIECCH 1 OCHOBHOE TEXHOJOITMYECKOe 000py10BAHUE, UCIIOIB3YyEMOE IIPH
HOJYYEHUU METANINYECKUX MTOKPBITUN Ha JeTaIsIX U U3JeNUAX, a TAK)KE CUHTEe3a Pa3IMUHbIX
XUMHUUYECKHUX IPOAYKTOB 3JIEKTPOXUMUYECKMMH METO/IaMU; OCHOBHBIE IPUHIUIIBI, METOABI U
(bopMBI KOHTPOJISI TEXHOJIOTHUECKOT0 IIpoIiecca U KauecTBa MPOAYKIIMU; OCHOBHbIE HOPMATHUBHBIE
JOKYMEHTHI 10 CTaHIapPTU3aLUU 000PYIOBaHHS U CEPTH(PHUKAIIMN TPOTYKINH; TPABUIa TEXHUKU
0€30MaCHOCTH U IPOU3BOJICTBEHHONW CAHUTAPUU; OPraHU3ALMOHHYIO CTPYKTYPY PEANPUSITHSI.

4.2

YMeTh:

421

paboTaTh B KOJUIEKTHBE; MNIAHUPOBATH U MPOBOAUTH (PU3MUECKHE U XUMUYECKHE SKCTIEPUMEHTHI;
pa3pabaThiBaTh TEXHOJOTUUECKHE CXEMBI DJIEKTPOXUMUYECKUX TTPOU3BOICTB; OOOCHOBBIBAThH
BBIOOD YCIIOBUH 2JIEKTPOIN3a, 00ECIIEUNBAIONINX BHICOKOE Kau€CTBO; MPOBOIUTH OCHOBHBIC
MaTepualbHbIC, YHEPTETUUECKHUE PACUETHI; BBIABIISITH M YCTPAHSATh OTKIIOHEHHS OT PEKUMOB
paboThl TEXHOJIOTHUECKOTO 000PYI0BaHUS; HCIIOIh30BaTh TEXHUUECKHUE CPEICTBA IS H3MEPEHHUS
OCHOBHBIX TTaPaMETPOB TEXHOJIOTHYECKOTO MPOIecca TalbBAHOXUMHUUECKONU 00pabOTKH
MOBEPXHOCTHU WJIM SJIEKTPOXUMHUYECKOTO CUHTE3a XUMUUYECKHUX MTPOJIYKTOB; aHAJIM3UPOBATh
TEXHUYECKYIO JOKYMEHTAIMIO, PEATM30BbIBATh HA MIPAKTUKE TPEOOBAHUSI HOPMATUBHOM
JIOKYMEHTAIUU.

4.3

Baajgerb:

431

HaBBIKAMU CTAHAAPTHBIX UCTIBITAHUHN BEIIECTB U MaT€pHUajIOB; HaBbIKAMU 00paObOTKHU pe3yIbTaToOB
HKCIIEPUMEHTOB U OLIEHKU MOTPEIIHOCTH; HaBbIKAMHU pacyeTa OCHOBHOI'O TEXHOJIOIHUECKOTO
000py10BaHUs; HABBIKAMHU PAaOOTHI C HAYYHON M HOPMATUBHO-TEXHUUYECKON JOKYMEHTAIUEH;
HaBbIKaMU BbIOOpa 000py10BaHUS JJIsl IPOBEIEHUS TEXHOJIOTUYECKOTO MPOoliecca; HaBbIKaMH
aHaJ3a ChIPbs U MaTE€PUAIOB; METOIaMU MOAO0pa TEXHOIOTMYECKOT0 000PYJOBAHNUS, METOIaMH
yIpaBiIeHUS TEXHOJIOTUYECKUMH MPOIIECCAMU MTPOU3BOJICTBA; METOJAMH OCYLIECTBICHUS
TEXHOJIOTHYECKOI0 IPOLECC B COOTBETCTBUU C PETIIAMEHTOM.

5. COAEP/KAHUE ITPAKTUKH

Kox

3aHATHUSA U TeM /BUA 3aHATHS/ Kype M PaKT.

HaumenoBanue pazaesion | Cemectp /| HacoB | Komneren- | Jluteparypa | Uurte | [lpumeuanue

Paznen 1.

11

IloaroroBuTeILHBIN 3TA
/Tema/




[TpoBenenmne 3 OIIK-4 IIK JI3.2
OpraHU3alMOHHOTO -3 [IK-2 2122
coOpaHus 1Mo MPAKTUKE. I1K-4 YK-1
O3HakoMIIeHUE CTYJECHTOB YK-2
C LIETISIMU U 3a7]a4aMu
MIPAKTUKHU, PETJIAMEHTOM,
TpeOOBaHUSAMU K
OCBOCHHIO.
[Tonyuenue
WHIVUBUAYAITBHBIX 3aIaHUN
Ha npakTuky /Cp/
[TpoxoxaeHue 10 |OIIK-4 IIK JI3.2
HE0OXO0TMMBIX -3 I1K-2 2122
UHCTPYKTaXeH, MOTydeHUE I1K-4 YK-1
JIOMyCKa Ha YK-2
npommtomanxy. /Cp/
1.2 (IIpom3BOoACTBEHHBIN 3TAll
/Tema/
O0630pHBIEC FIKCKYPCUU T10 16 |OIIK-4 IIK J1.2
KJIFOUEBBIM MPEINPUSITUAM -3 [IK-2 JI1.3J13.2
u npousBoacTBam. /Cp/ I1K-4 VK-1 21032
YK-2
[Tonyuenue unpopmaiuu o 35 |OIK-4TIIK| JI1.1JI1.5
TEXHOJIOTUU MPOU3BOICTBA, -3 1IK-2 [ JI11.7J12.2J13.
BHUaX BBIITYCKaeMOM [1IK-4 YK-1 1J13.2
MPOJYKIIMH, YCTPOUCTBE YK-2 21032
anmnapaToB, aBTOMaTH3aI[UU
MIPOU3BOJICTBA,
SKOHOMHYECKUX U
HKOJIOTUIECKUX aCHEKTax
MIPOU3BOJICTBA, a TAKXKE
nHOM nH(popmManuu,
HE00X0AUMOM 115
KypCOBOTO
npoexktupoBanus 1 BKP.
/Cp/
1.3 |3axiIrounTeNbHBIN 3TAIl
/Tema/
CO6op undopmaruu o 33 |OIK-4TIIK| JI1.1J11.4
TEOPETUYECKUX aCIeKTax -3 T1IK-2 J1.5
M3y4aeMoro Iporecca, [IK-4 YK-1| JI1.6J12.1
paboTta ¢ TUTepaTypoi 1Mo YK-2 J2.2712.3
Teme npakTuku. /Cp/ J2.4J12.5
J12.6J13.1
JI3.2

2192




IToxnroroska oryera 1o 6 7 OIIK-4 IIK| JI1.1J11.4 0

npaktuke. /Cp/ -3 TIK-2 J1.5

IIK-4 YK-1| JI1.6J12.1
VK-2 J22J12.3

J12.4 J12.5
J12.6J13.1
JI3.2
21092
Paznen 2. KonTpoJs
2.1  [ATOroBsIii KOHTPOIH
/Tema/
3amura oTyera o 6 4 OIIK-4 IIK| JI1.1JI1.2 0
npaktuke /3auérCOn/ -31IK-2 | JI1.3J11.4

I1K-4 VK-1| JI1.5JI1.6
YK-2 J1.7J12.1
227123
J12.4 J12.5
J12.6J13.1
J3.2
21092

6. ®OH]] OLIEHOYHBIX CPE/ICTB

6.1. KouTpoaLHbIE BONIPOCHI H 3a1aHUS

KoHTposibHBIE BOIIPOCHL:

1. Ha xakoii ycTaHOBKE BbI IPOXONJIN IIPOU3BOICTBEHHYIO NPAKTUKY? [l 3TOr0 yKa)kKUTE CIELYIOIIYIO
nHOPMALIHIO:

2. OxapakTepu3yiiTe OCHOBHOM IIPOLECC, IPOTEKAIOIUN B OCHOBHOM aIllapare.

3. Kakue (akTopbl OKa3bIBaIOT BIUSHUE HA JaHHBIN mpouecc? [lepedncianTe X U yKakuTe KpaTko, Kak ux
U3MEHEHHUE BIMSAET Ha BBIXOJ U KaYECTBO MIPOJYKTA.

4. Yro sBisiercs celpbeM nponecca? OTKya OHO MOCTyHaeT?

5. Kakue TpeOoBaHMs K CHIPbIO MPEIBSABISIOTCSA U C YEM 3TO CBSI3aHO?

6. 13 kakux yacteil cocrout ycraHoBka? [lepeuncianTe ux 1 KpaTko yKa)KUTe Ha3HAYEHUE KaXA0Tr0 U3 HUX.
7. Kak opraHn3oBaHa TEXHOJIOTHYECKAs CXeMa U3y4aeMoil yctaHoBKku? KpaTko onummure
IIOCJIEA0BATENBHOCTD IIPOLECCA.

8. YkaxkuTe, Kakoil anmapat sBJIsS€TCS OCHOBHBIM Ha JJaHHOM ycTaHOBKe? UTo OH c000ii IpeacTaBiseT?

9. Ilepeuncnrre OCHOBHBIE OMACHBIE IPOU3BOICTBEHHBIE (DAKTOPBI, XapaKTEPHbIE JUIsl TAaHHOM YCTaHOBKH.
10. YkaxuTe, Kakoi U3 BhILIEIEPEUUCIIEHHBIX (DAaKTOPOB, Ha Balll B3IJISA, SBJSETCS CAMbIM OMAaCHBIM?

11. HazoBHTE OCHOBHBIE CPEICTBA MHANBUIYAIBHON U KOJUIEKTUBHOM 3aIUTHI, KOTOPBIE IPUMEHSIOTCS Ha
JAHHOM yCTaHOBKE JUIs 3allIUThl pA0OTHUKOB OT BBIIIEHA3BaHHOTO (haKTOpa.

12. TlepeuncanTe OCHOBHBIE 3arpsI3HAIONIME KOMIIOHEHTHI, CO/IEp KAIllMecs] B TBEPAbIX 0TX0/1ax? YKaxuTe,
KaK Ha YCTaHOBKE X 00€3BPEKUBAIOT (€CIIM Ha YCTAaHOBKE MPEyCMOTPEHBI CTAIMH OUUCTKH)?

13. [lepeuncanuTe OCHOBHBIE 3arpA3HSIOIINAE KOMIIOHEHTHI, COJIEPKAIINUECS B CTOYHBIX BOJaX? YKaXHTe,
KaK Ha YCTaHOBKE X 00€3BPEKUBAIOT (€CIIM Ha YCTAHOBKE MPEyCMOTPEHBI CTAIMH OUUCTKH)?

14. TlepeuncnuTe OCHOBHBIC 3arPS3HSIONINE KOMIIOHEHTHI, COJIEP KAIUECs B Ta30BBIX BEIOpOCcax?
VYkaxure, Kak Ha yCTAaHOBKE WX 00€3BPEKMUBAIOT (€CIIM HA YCTAHOBKE MPETYCMOTPEHBI CTaJUH OUUCTKH)?
15. Muorocnoiinble nokpsiTus. Haznauenue u npenmyuiectsa. O0gacTu mpuMeHEHHUS.

16. [lonsiTHe paccenBaroLIeii CTOCOOHOCTU M YEM OTIMYAETCS 3TO MOHSATHE OT BEJIMYUH «PACCEUBAOLIEH
CIIOCOOHOCTHY, KOTOPBIE MOKHO MOIY4YHTh 110 popmysie I stueliku Mosepa.

17. Yto Takoe mokasateib pacceuBarolieii cnocoOnoctu? Kakue mapameTpsl 3J€KTPOIUTa BIUSIOT Ha
pacceuBarollyto crocooHocts? Yem oTiiMuaeTcst paccenBaroliasi CIOCOOHOCTh OT PacHpeieNICHHs MeTaslia
10 TIOBEPXHOCTH JICTAIN?

18. DnexTponuTsl HMHKOBaHM. Kakue 3J1eKTpOIUThl IUHKOBAHUS ObIBAIOT U KaKue 00JIaAatoT JIydlien
pacceuBaroniel cnocoOHOCThI0.[' 1€ MPUMEHSIIOTCS] IMHKOBBIE MOKPHITHS?
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20. KoMImo3uImoHHbIe MOKPBITHS, KX HA3HAYCHUE U 00JIaCTH TPUMEHEHUS.

21. DaeKTpoXUMHUECKOE XpOMUpOoBaHUE. OCHOBHbBIE KOMIIOHEHTBI AJIEKTPOJINTA U PEKUMBI JJIEKTPOJIU3A.
22. DneKTpoXUMU4ecKkoe HuKenrpoBanue. O01ne 3aKOHOMEPHOCTH PU 3JIEKTPOOCAKICHUN HUKEIIS U3
Pa3IMYHBIX AIEKTPOJIUTOB.

23. DnexkTpoxuMuyeckoe MeaHeHne. O01mune 3aKkOHOMEPHOCTH MIPH AIEKTPOOCAKAECHUU MEH U3
Pa3IMYHBIX AIEKTPOJIUTOB.

24. DnekTpoocaxkieHue criaBoB Ha ocHoBe Meau (Cu-Zn, Cu-Sn). O61me ycinoBus JICKTPOIU3a.
Oo6nactu npuMeHEHusl.

25. DnexTpoxuMmuueckoe kaaMupoBanue. OCHOBHbIE 3aKOHOMEPHOCTH IPH AJIEKTPOOCAKIEHUH KaAMHUS U3
Pa3NIUYHBIX AJIEKTPOIUTOB. OOIaCTh MPUMEHEHHUS.

26. O6ocHy#Te BBIOOP TEMIEpaTyphl IEKTPOJIN3a, COCTaBa PACTBOPA U MX BIHAHUE HA 3PPEKTUBHOCTD
IpoLecca 3JIeKTPOoIn3a BOIbIL.

27. O6ocHy#HTE BBIOOD IEKTPOJHBIX MAaTEPHAIOB Ul IPOLECcCa SIEKTPOIN3a BOBI.

28. OOBsCHUTE SBJICHHUE TA30HAMIOHCHHUS AJICKTPOJIUTA TIPU AJIEKTPOIIN3€ BOJAHBIX PacTBOPOB. UTO Takoe
ko3 duureHT razoHanoaHenusa? Kakue gusnueckue napaMeTpbl 1 KOHCTPYKTUBHbIE OCOOCHHOCTH
AJIEKTPO/I0B MO3BOJISIIOT CHU3UTH FA30HATIONHEHUE JJIEKTPOJIUTA.

29. IIpuBenuTe 001IME MPUHLUIIBI BBIOOPA KOHCTPYKIIMHU 3JIEKTPOJIN3Epa Ul SJIEKTPOJIN3a BOJIBI.

30. IIpuBenuTe ypaBHEHHsI OCHOBHBIX U TOOOYHBIX PEAKIMI Ha AJIEKTPO/IaX U B 00bEME pacTBOPA,
IIPOTEKAIOIUX Ha KaTOJe ¥ aHOJE MPH JIEKTPOJIM3€ BOJHOIO PACTBOPA XJIOPH/Ia HATPUS U BIUSHUE HA HUX
TEXHOJIOTUYECKHUX ITapaMeTPOB AIEKTPOJIN3a.

31. [IpuBeaute 000CHOBaHME BHIOOpA ONTUMAIbHBIX YCIOBUH 3JEKTPOJIN3a JUIsl IPOU3BOACTBA XJIOPA U
IEJIOYH.

32. OT yero 3aBUCUT ONTUMAIIBHOCTh CKOPOCTH LUPKYJISILIUY 3JIEKTPOJIUTA B XJIOPHOM JIEKTPOJIM3EPE C
¢bunbTpytromei ruadparmoi

33. O uéM CBHIETENbCTBYET MOBBILIEHUE KOHLIEHTPALIMK I'MIPOKCHIA HATPHS B AIEKTPOLIENOKE MTPU
AJIEKTPOJIM3E XJIOPUAA HATPHs B quadparMeHHOM sJiekTponnsepe? Kakue Mepsl mpu 3TOM ciemyer
MPENPUHSTE?

34. YiydmieHrne KakuxX TeXHUKO-3KOHOMUYECKHX U IKCIUTyaTaIllHOHHBIX XapaKTEPUCTHK XJIOPHOTO
3JIEKTpOJIM3epa 00YCIOBIEHO 3aMEHON IpaUTOBBIX aHOI0B Ha AeKTpoabl OPTA?

35. Kakue npeuMyIecTBa U HeIOCTaTKU UMEET METO/]I IOJTyYEHHS XJI0pa U LIEJI0YH B MEMOPaHHOM
AJIEKTPOJIM3EpE 10 CPAaBHEHHUIO € TUadParMEHHBIM JIEKTPOIU30M?

36. O0OBsicHUTE MEXAaHU3M NIEPEMELICHHS HOHOB Yepe3 KaTHOHOOOMEHHYI0 MEMOpaHy IpHU AJIEKTPOIIN3Ee
pacTBopa xjopuja Hatpud. [louemy uepe3 MemMOpaHy NPOHUKAIOT MOHBI THPOKCHIIA U3 KATOAHOTO B
aHOJTHOE MPOCTPAHCTBO JIEKTpoJu3epa?

37. Kakue ycinoBusi CHOCOOCTBYIOT MAKCUMaIbHOMY BBIXOJly IO TOKY THIIOXJIOpUTA HATPUs IpU
AJIEKTPOJIN3€E pacTBOpa XJIOpHUaa HaTpus?

38. Kakyro posib Ipyu NOTY4EHUH XJIOpAaTa HATPUs AIEKTPOJIN30M XJIOpUa HaTPHs UTPAIOT: MaTepHall
aHoJia, TEMIIEpaTypa AEKTPOJINTA, JIEKTPOJHAS U 00bEMHAs IIJIOTHOCTH TOKa?

39. KakoBbI OCHOBHBIE TEXHOJOTUYECKUE YCIOBUS ONTUMAIIBHOTO BBIXOJIA IEPXJIOpaTa HaTpUs U
AJIEKTPOJIN3E pacTBOpa XjaopaTa HaTpus?

6.2. TeMbI MHCbMEHHBIX PA00T

TemaTuka 0TYETOB I10 TPAKTUKE COBIAAACT C HAUMEHOBAHUEM IIPOLIECCA, HA KOTOPOM CTYIEHT IIPOXOAUT
MPaKTUKY. BolnoHeHNe NIUCbMEHHBIX paboT, KpOMe OTYETa, HE MPEAYCMOTPEHO.

6.3. ®oH/1 O1IEHOUYHBIX CPE/ICTB

@DOHJT OIIEHOYHBIX CPEJICTB MPUIIATACTCSI.

6.4. IlepeueHb BH0B OIIEHOYHBIX CPEJICTB

KoHTposbHBIE BOITPOCHL.

7. YHEBHO-METOANMYECKOE U UHO®OOPMAIIMOHHOE OBECIIEYEHUE ITPAKTUKH

7.1. PexoMeHayemasi JiuTeparypa

7.1.1. OcHOBHAasl IUTEPATYPA

| ABTODBI, | 3arjaBue | W3 naTenscTBO, TOX




ABTODEL,

3ariaBue

N3 naTeanbcTBO, roa

J1.1

3apeukuii C. A.,
Cyukos B. H.,
JKusorunckuii I1.

b.

QHGKTpOXI/IMI/I‘-IeCKa}I TCXHOJIOTHA HCOPraHUYCCKUX
BCIICCTB U XUMHWYCCKNEC HCTOYHHUKHU TOKaA: y‘Ie6HI/IK JJIA
TCXHUKYMOB

M.: Beicmi. 1IK.,
1980

J1.2

CocHoBckas H. I'.,
Kopamiok E. H.

[TpOoMBINIIICHHBIN 3JEKTPOJINU3: yuel. MOCcCOOHe 1Mo
nucuuruHe "[IpomMbllieHHbIN 251eKTpou3"

Amnrapck: AHI'TY,
2015

J1.3

CocaoBckas H. I'.,
Hcromuua H. B.,
Kosamok E. H.

DNEKTPOXUMHUYECKHE PEaKTOPhl U 000pyIOBaHUE IIEXOB
JIEKTPOXMMUYECKHX ITOKPBITHIA: yuel. mocodue mo
JUCHUIUTMHAM " DJIEKTPOXUMHUYECKUE PEaKTOPHI",
"O60pyoBaHKE U OCHOBHI POCKTUPOBAHUS LIEXOB
9JICKTPOXMMHUYECKUX MOKPBITHH"

Amnrapck: AHI'TY,
2015

JI1.4 |Aungpees 1O. 4. DNEKTPOXUMHUS METAJUIOB U CILIABOB: yueOHoe mocodue |M.: U3narenbckuit
Jowm "Briciiee
O6pa3zoBanue u
Hayxka", 2016

JI1.5 |CocHnoBckas H. I'., [TexHonorus nojiiyueHus ralbBaHMYECKUX MOKpbITUH:  |AHrapck: AHI'TY,

Hcromunua H. B.

yueOHoe rmocooue

2019

JI1.6 |Kupumiosa B. ®@., [DnekTpoXxuMHUUECKHE METO/IbI aHANIM3A: y4eOHO- Anrapck: AHI'TY,
Uupkuna E. A, METOAMYECKOE TIOCOOHe 2018
®domuna JI. B.,
Kpusnun JI. b.
JI1.7 |CocHnoBckas H. I'., |Texuuueckuii aHaJIU3 U KOHTPOJIb XUMUYECKUX Amnrapck: AHI'TY,
Hctomuna H. B., |mpou3BoacTB: yueOHO-MeTOANYECKOE ocodue 2017
[Imuar E. FO.
7.1.2. JlomoJHUTEILHAS JUTEPATYPAa
ABTODBI, 3arnaBue W3narenbcTBO, TOA
JI2.1 |damackun b. b.,  |IIpakTukym mo snekrpoxumun: yueOHoe nocodue anst  (M.: Beicm. mk.,
[Merpwmii O. A., XHM. CTIEIl BY30B 1991

ITognoBuenko b.
H., CaponoB B. A.,
Crenunna E. B.,
®enoposuy H. B.,
HamackuH b. b.

J2.2

Kpuso6oxkos 0. A.

DNEeKTPOXUMHUYECKHE TPOU3BOCTBA: yuel. mocooue

Amnrapck: ATH,
1995

J2.3

CocHoBckasg H. T'.,
Hcromuna H. B.,
Kopamok E. H.

O6opynoBaHue MEKTPOXUMUIECKUX MPOU3BOJICTB:
yueb. nocobue

Amnrapck: AI'TA,
2005

2.4

Ky JI.

KuneTtnka 31eKTpoXUMHYECKOr0 pacCTBOPEHUS
METAJUIOB: HAyYHOE U3JlaHUe

M.: Mup, 1990

J2.5

3ycaitnos 1O. H.,
Kosamrok E. H.

[TpuGOpHI ¥ METOTBI KCCIETOBAHMUS AIEKTPOXUMHUYESCKIX
MIPOIIECCOB: METOJI. YKa3. K IPOBeJ. Jlabopar. paboT

Amnrapck: AI'TA,
2005

J12.6

Hcromuua H. B.,
CocHoBckas H. T'.,
Muxaiinos b. H.,
CocHoBckuii I'. H.

OCHOBBI TPOCKTUPOBAHHUS TICKTPOXUMHUUECKIX
MIPOU3BOJICTB: yueb.-METO/I. TOCOOUE MO TUTUIOMHOMY
MpOEKTUpOBaHMIO ist cTy . crert. 250300

Amnrapck: AI'TH,
2000

7.1.3. MeToauuecKne pa3padoTKn

ABTODEIL,

3ariaBue

| 3narenncTBo, TO




ABTODEL, 3ariaBue M3natenncTBO, rox

JI3.1 |Cocnogckas H. I'., [KypcoBoe u quminomHoe nmpoektiupoBanue. O0mue Amnrapck: AI'TA,
boponkuna B. A., |TpeGoBanus u nmpaBuiia 0pOpMIICHUS: METOIUICCKUE 2009

Hcromuna H. B.  |yka3zaHus [uid CTyI€HTOB ClIELUAIbHOCTH "TEeXHONIOrUs
HJIEKTPOXMMUYECKUX POU3BOJCTB"

JI3.2 |CocHogrckas H. I'., [['ocynapcTBeHHas utoropas arrectanus 6akanaBpa no |Anrapck: AHI'TY,
Hctomuna A. A. |HampaBneHuro "XuMudeckas TEXHOJIOTUS": yueOHO- 2020
METOJIMYECKOe ocodue

7.2. IlepedeHn pecypcoB HHGOPMAIIMOHHO-TEJIEKOMMYHHUKAINOHHOM ceTH ""UuTepuer"

D1 |GalvanicRus — uadopmarmonHo-o6pa3oBaTenbHblii CaiiT, CO3IaHHBIN CIICIIHATHCTaAMU-
npodeccruoHagamMu B 00J1aCTH TaJIbBaHUKU M TaJIbBAHOTEXHUKHA COBMECTHO C KYPHAJIOM
«["ampBaHOTEXHUKA 1 00pa0OTKA MOBEPXHOCTHY, CICIIMATH3UPOBAHHBIMU Kadeapamu
yuusepcuretoB, HUU u Benynmmmu komnanusimu Poccun. - http://www.galvanicrus.ru/lit/

D2 |BeimoaHeHue U oGpopMIIeHNE BBITYCKHBIX KBaTU(UKAIMOHHBIX padoT,
HAy4YHO-HCCIIEIOBATEILCKUX PabOT M OTUETOB IO MPAKTUKAM : MeToanuYecKkue yka3anusi / M. b.
brixosa, XK. A. I'opeesa, H. C. Koznoga, JI. A. [Togropusiii. - Mocksa : U3a. Jlom MUCuC, 2015. -
68 c. - Tekct : anekrponHbIit. - URL: https://znanium.com/catalog/product/1223233

7.3.1 IlepeyeHb NPOrpaMMHOI0 00ecreYeHus

7.3.1.1{Windows E3EDU Dev UpLSA [I"ocynapctBennsiit koHTpakT Ne 442019-004 ot 24.05.2019
CPOK JeicTBUA 3 rojaa]

7.3.1.2|Office Pro + Dev SL [['ocynapctBennbiii koHTpakT Ne 442019-004 ot 24.05.2019 cpok
JIercTBus 3 roaal

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

7.3.1.4|Evience [ YuuepcanbHas obiectBeHHas smnen3us GNU GPL]

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

7.3.1.6|Google chrome [YuuBepcanbHas obiectsernas jaumen3us GNU GPL]

7.3.1.7|nanoCAD Plus 10.0 [Ceprudukat nons3zoBatess nporpammsl st DBM Cepuiiblii Homep
NC100P-02580]

7.3.1.8|Onepannonnas cucrema Windows 7 Professional [Cy6nuien3nonHblit goroBop Ne
Tr000169903 ot 07.07.2017]

7.3.1.9|Onepannonnas cucrema Windows 8.1 Pro [Cy6nunensuonnsiii gorosop Ne Tr000169903 ot
07.07.2017]

7.3.1.10(Omneparnonnas cucrema Windows 10 Education [Cy0nuiieH3rnoHHbI#H 10r0BOp Ne
Tr000169903 ot 07.07.2017]

7.3.1.11|Kaspersky free [BecruiaTHas mporipueTapHas JIUICH3US |

7.3.1.12|NanoCAD 11 Plus [Akagemuueckas nutien3ust: cepuitabiii Homep NC110P-07691 ¢
09.09.2019 roxa mo 25.08.2021 rona]

7.3.1.13[ChemDraw Professional Academic perpetual license [["'ocyzapcTBeHHBINH KOHTpakT No
3MO-007 ot 02.12.2019 r.]

7.3.1.14|Mathcad Education - University Edition [["ocynapctBenHsbiit KoHTpakT Ne 3MO-007 ot
02.12.2019 1.]

7.3.1.15(Kaspersky Endpoint Security [[{orosop Ne CJI-072/2019 ot 09.12.2019]

7.3.2 IlepedyeHb HHGOPMATHOHHLIX CIPABOYHBIX CHCTEM

7.3.2.1|Undopmannonno-ananutuueckas cucrema SCIENCE INDEX

7.3.2.2|TexakcnepT

7.3.2.3|Enqunoe okHO nocTyna K HHGOPMAIMOHHBIM pecypcam

7.3.2.4|UIPBUC

7.3.2.5|Hayunas snexrponHas 6ubnaunorexa eLIBRARY.RU




7.3.2.6|Koncynprantlntoc

7.3.3 IlepeyeHb 00pa30BaTEJIbLHLIX TEXHOJIOTHIA

7.3.3.1|LMS Moodle

7.3.3.2|19BC Znanium

8. MATEPUAJIBHO-TEXHUYECKOE OBECIHHEYEHUME INPAKTUKHU

8.1(ns peanu3anuy TUCHUILIMHBI HEOOX0MMa yaeOHas ayIUTOpUs U IPOBEICHUS
POMEXYTOUHOW aTTeCTAllMH, OCHAILICHHAS CHEIIMATU3UPOBAHHON MEOEIIbIO (CTOJBI, CKAMbH,
CTYJIBS JUIS CTYZIEHTOB M IpernoaaBaTess, yueoHas gocka). CamocrosrensHast padoTa
00y4aromuxcst MOKET OBITh OPraHU30BaHA B UNTAILHOM 3aJI€ U 3aJIe AJIEKTPOHHON MH(OpMaIHH,
KOTOpBIE TAaK)KE OCHAIICHBI CHIEIUATN3UPOBAHHON MEOENIbIO (CTOJIBI, CKAMbH, CTYJIbS IS
CTYZICHTOB U TIPENOJaBaTesl, U TEXHUUYECKUMH CPEJCTBAMU 00yUYeHHUs (TEICBU30POM,
MYJIBTUMEMIHBIM IIPOEKTOPOM, TPOSKIIMOHHBIM 9KPaHOM, KCEPOKCOM, TPUHTEPOM, CKAHEPOM).

8.2| /11t mpoX0oXKICHHUS TPAKTUKU B ayTUTOPHX Kadeapbl HA00XOIMMO HaTH4YHe: yueOHast ayAuTOpUs
JUIsl TPOBEICHHS MCCIIEIOBATEIbCKUX paboT, 000pyJOBaHHAsK CIICIHATN3UPOBAHHON (y4eOHOM)
MeOeIbI0 (CTOJIBI, CTYIIbS, IOCKA ayJUTOPHA ), a TAKKE TaO0OPaTOPHBEIM 000pYyTI0BAaHUEM
(BBITSDKHOM 1IKad, aHAIUTHYECKUE BECHI, BOJITMETPBI, AMIIEPMETPbI, PEOCTAThI, UCTOUHUKU
NUTaHUS, TEPMOCTATHI, CYIIUIIBHBIN mKad, aBToTpancopmatopsl, pH-MeTpsl (HOHOMEPHI),
MarHUTHbBIE MEIIAJIKH, IITATUBbBI) 1 HAOOPOM HEOOXOJUMON XUMHUECKON OCY bl U PEaKTHBOB.

9. METOINMYECKHUE YKAZAHUA JJIA OBYYAIOLIIUXCS ITO OCBOEHUIO ITPAKTUKH

[TpoxoskaeHue Npou3BOICTBEHHOM MPAKTUKHU SBISETCS BAKHBIM 3TAallOM 00Y4YEeHHs, TaK KaK OHa
MpeAOTIpEeISIeT NadbHEUITyI0 chepy MPaKTUIECKOM AESITEIIbHOCTH B 00JIACTH XUMUYECKON TEXHOJIOTHH,
a TaKKe SBISETCS HauaIbHBIM TArlOM MOJTOTOBKY K BBHITIOJHEHHUIO BBITYCKHOM KBATH(PUKAITMOHHON
paboTHLI.

[Ipouecc npoxokaeHust MPaKTUKU COCTOUT U3 CIAEAYIOIIUX TAOB!

1. IToaroroBUTENBLHLIN ITAIT:

- IPOXOKJIEHUE COOpaHUs IO MPAKTHKE C PYKOBOIUTENEM IPAKTHKHU OT Kadeapol.

- MPOXOXKJEHUE HEOOXOAUMBIX MHCTPYKTaXKEH M0 TEXHUKE O€30MacHOCTH U OXpaHe TPYJa B CPOKH,
YCTaHOBJICHHbIE TPEANPUATHEM, HA KOTOPOM MPOBOJAUTCS MPAKTHKA.

- MMOJTyY€HNEe WHIMBHUIYATbHOTO 3aJJaHus HA TPAKTUKY. 3a/laHNe HAPABJICHO HA COOP KOHKPETHBIX
MaTepuasoB M0 BEIOPAHHOHN TeMe, B TOM YHCIIE, JIJIs1 BBIMOJTHEHUS KYPCOBBIX MTPOEKTOB MO CIIEIUATbHBIM
Y4€OHBIM JUCITUTIITHHAM.

2. IIpon3BOICTBEHHBIN 3TAI:

- OCYIIECTBJICHHE 0030PHBIX AKCKYPCUI Ha KITFOUEBBIE IPEATIPUATHS M IPOU3BOICTBA.

- 3HAKOMCTBO C 3aBOJIOM, LIEXOM, YCTAaHOBKOM.

- cOop UHGpOPMAIIMH 110 CTPYKTYPE YCTAHOBKH, TEXHOJOTUU MTPOU3BOJICTBA, TEXHOJIOTUYECKOMY PEKUMY,
MOJIy4YeHHUE CBEJICHUH O KAUECTBE CHIPhS, PEAreHTOB U BBITYCKAEMOW MPOAYKIIUU, U APYroil HHPOPMAITH B
collonmydyenune napopMannu O CHIPbEBOM U SHEPTETHUUECKOU 0a3e MPOU3BOJICTBA, BUIAX BBIMTYCKAaEMOI
MPOAYKILIMH, YCTPOMCTBE YCTAHOBKHM M OCHOBHBIX aIlllapaToB, BXOJAIINX B €€ COCTaB, aBTOMATH3ALlUU
MIPOM3BOJICTBA, IKOHOMHYECKUX M IKOJOTHUECKHUX aCleKTaX MPOU3BOJICTBA, a TAK)KE WHON MHGOpMAIIIH,
HE0OXOIUMOM ISl KYpCOBOTO TPOSKTUPOBAHMSL.

JlaHHBIH 3TaI MPOBOAUTCS HA MECTE HETTOCPEICTBEHHOTO MPOXO0K/ICHHUS MTPAKTUKH (3aBOJ, 1IEX,
ycTaHoBKa). CTyJIEHT COTJIACOBBIBAET CBOIO JANIbHEHIIIYIO paboTy B paMKaxX JaHHOTO dTarma ¢
OTBETCTBEHHBIM 3a MMPOBEICHUE MPAKTUKU HA MPOU3BOACTBE. OTBETCTBEHHBIE 3a MPOBEICHHUE MPAKTUKHU HA
MIPOM3BOJICTBE MPEOCTABISAIOT BCIO HEOOXOIUMYIO IOKYMEHTAIINIO, TT0 BO3MOXXHOCTH TIPOBOJIST
AKCKYPCHUH TI0 T1eXYy (YCTaHOBKE) JJIsl JETATHHOTO 03HAKOMJICHUS CTY/IEHTOB C JACHCTBYIOIIECH
TEXHOJIOTUYECKON CXEMOH, TAal0T HEOOXOJMMYIO0 TEXHHUECKYIO WIIM HHYIO KOHCYJBTAIUIO TI0 paboTe
000pyI0BaHUS U T.1I.

CryneHTam 3ampeniaeTcsi CaMOBOJILHO OCTABIIATH MECTO MIPOXOKACHHUSI TPAKTUKU O€3 YBEIOMIIEHUS O TOM
OTBETCTBEHHOI'O 3a MPOBEJICHUE MPAKTUKN HA MPOU3BOCTBE.

B nepuon npoBeeHns IPOU3BOICTBEHHON MPAKTUKU PYKOBOAUTENH MPAKTUKU OT KadeApbl MPOBOIUT
WHIMBHUIyaJIbHBIC KOHCYJIBTAIIUH IS CTYJICHTOB B COOTBETCTBHH C TPa)uKOM.

T—TQ OOV TOETAITIAGY CTVITEITTET I/TH(}\(\Y\]\[T/TY\‘II{\'T‘ NVEOROQTTATATTI O XOTTA TITNOYOQON TN TTNATIAKIT _NATITAIOT




3. 3aKIIFOUNTENBHBIN 3Tall:

- cOop nHpOpPMAITUU O TEOPETHUECKUX aCIIEKTaX U3y4aeMoro mpoiiecca, paboTa ¢ IuTepaTypoit o Teme
MIPAKTUKU.

- IOJIrOTOBKA OTYETA IO MPAKTHKE.

ATTecTanus 1o UTOraM NPaKTHUKU MPOBOJIUTCS HA OCHOBAHUU 3alTUTHI 0hopmiieHHOro oTueta. 1o uroram
MOJIOKUTEITFHON aTTeCTAllMU 00yJaIoIeMyCsl BEICTABISICTCs AUQGEepeHIIMPOBAHHAS OIICHKA (OTJIIMYHO,
XOpOILO, YIOBIETBOPUTEIBHO).

Meroanueckue yKa3aHusi IPUJIaraloTcsl.




MUHMCTEPCTBO HAYKH 1 BBICILIEI'O OBPA3OBAHMS POCCUMCKOM ®EJIEPALIMNA

denepajbHOE rOCYyIapCTBEHHOE 0K0I2KeTHOE 00pa3oBaTe/ibHOE YUpeKIeHNe BbICIIEro
oOpa3zoBaHusi

«AHrapcKui rocyJapCcTBeHHbIN TeXHUYECKUI YHUBEPCUTET»
(@Ir'vOY BO "AHI'TY", AHI'TY)

VTBEPKIAIG 405
IIpopekrop, Bz~

« S »

IIpousBoacreennas npakrTuka: HayuHno-ucciaegoBarejbckas padora

pabouas mporpamMma IpaKkTUKU

3akperuieHa 3a kadenpoit TexHoI0rus 3JIeKTPOXUMHUYECKHUX TPOU3BOJACTB
Vueonspiii wan 18.03.01 XT(MOMXT) 24-1234.plx
18.03.01 Xumuueckas TEXHOIOTHS
Kpanudukanms 6akaaaBp
dopma oOyucHHs OUYHAS
dopma NpoMeKyTOUHON 3a4eT ¢ OLIEHKON
aTTeCTaluu
Bun npaxtuku [lponsBoacTeenHas
Tun npaktukn Hay4yHo-uccnenoBarenbckast
CTalMOHapHAsI

O06wém npaktuku 3 3E

[Mpomomxkurensrocts B 108/ 2 0
yacax/HeIelsx

Pacnpez]e.ne}me aC0B JUCHHUIIMHBI IO CEMECTPpaM

Cemectp
(<Kypc>.<Cemectp Ha Kypce>) 7 (4'1) Wroro
Henens 17 2/6
Bun 3ansatuii vo | po | vm PIT
IIpaxkTuyeckue 17 |17 |17 |17

B ToM uncne B popme 20 |20 20 |20
MIPaKT.II0ATOTOBKH

Hroro ayn. 17 |17 |17 |17
KonrakTHas pabota 17 |17 |17 |17
Cawm. pabora 87 |87 |87 |87
Yacsl Ha KOHTPOJIb 4 4 4 4

Uroro 108 [108 (108 |[108




I[Tporpammy coctaBmi(u): r%7

KkmH, ooy., Mcmomuna A.A.

Peuenszent(n): v(
omHu, Beoywuii nayunsiii compyonux @®I'BYH MHXC PAH, Tomun B.11. -

[IporpamMma npakTHKu
IIpousBoacrBennas npakTuka: Hayuno-uccienoBareibckas padora

paspaborana B coorBercTBHH ¢ PI'OC:
denepanbHbIA roCyJapCTBEHHBIN 00pa30BaTeIbHbIN CTaHIAPT BRICIIET0 00pa30BaHus - OaKalaBpHar 1o

HarpasieHuto moarotoBku 18.03.01 Xumuueckas Texnomorus (mpuka3 MunoOpHayku Poccuu ot
07.08.2020 1. Ne 922)

COCTaBJICHA Ha OCHOBAaHWHW y4eOHOTO TUIaHA!
18.03.01 XumMuueckass TEXHOJIOTUA

YTBEP)KJIEHHOTO Y4E€HBIM coBeTOM By3a oT 30.05.2024 mporoxon Ne 05/24.

[Tporpamma onoOpena Ha 3acenanuu YMC ¢dakynbreta

Cpok nevictBus nporpammsl: 2024-2028 yu.r.

I[pencenarens YMC _© f}‘djf_:? ; ~___KTH., jo11., JlebeneBa O.A.

ITpoTtokon ot 04.07.2024 Ne 04/24




1. IEJIN ITPAKTUKH

11

dbopmupoBanue mpohecCHOHATHLHBIX KOMIETCHIINN U IPUOOPETEHIE HABBIKOB B 00JIaCTH
ANEKTPOXUMHUYECKHX TPOIIECCOB MOCPEICTBOM TUIAHUPOBAHUS U OCYIICCTBICHHUS
AKCIIEPUMEHTAIHLHON HAyYHO-HUCCIIeIOBATENILCKON IEITeTbHOCTH

2. 3AIAYU ITPAKTUKHU

2.1

pacupeHue npodecCHOHAIbHBIX 3HAHUI U HAaBBIKOB, MOJIYYE€HHBIX B IIPOLIECCE TEOPETUUECKOTO
00y4eHHs; OBJIaJIEHUE UHCTPYMEHTAIbHBIMU CPEICTBAMU HAYYHOI'O UCCIIEIOBAHMS;
(bopMHpOBaHUE NPAKTHUECKUX HABBIKOB U IPHOOPETEHNE OIIbITA IPOBEJCHUS CAMOCTOSATENIBHBIX
Hay4YHBIX MCCIICJOBAaHUM.

3. MECTO IPAKTHKHA B CTPYKTYPE OGPA30OBATEJbHOW ITPOT PAMMBI

[ukn (pazaen) OOI:  [52.0.03(H)

3.1

TpebdoBanus K nNpeaBapuTeJLHON MOATOTOBKE 00Y4AI0NIEerocs:

3.11

[Ipou3BoacTBEeHHAs MpaKTHKa: TexHOoJoTHnYecKas (MPOEKTHO-TEXHOJOTUYECKAasl) MPAKTHKA

3.1.2

TeopeTI/Iqecxaﬂ QJICKTPOXHUMHA

3.1.3

MO[[GJIPIpOBaHI/Ie XUMHKO-TCXHOJOTMYCCKUX IMMPOLIECCCOB

3.1.4

KOMHBI-OTepHOG MOJACIUPOBAHUC B XUMUKO-TCXHOJOI'HYCCKHUX CUCTCMAX

3.15

VYuebnas IIpaKTHUKa: O3HakoOMHTEIIbHAS IIpaKTHUKa

3.1.6

IInanupoBaHue 3KCIIEpUMEHTA

3.1.7

AHanuTtnyeckast XUMHS 1 (I)I/I3I/IKO-XI/IMI/I‘16CKI/IG MCTOAbI aHAJIU3a

3.18

AHanutuyeckuit KOHTPOJIb TEXHOJOTHUU MAaTCPHAJIOB

3.1.9

BBenenue B 31E€KTPOXUMHUIO

3.1.10

Hanomarepuanst

3.2

JAMCUMIIMHBI M TPAKTHKH, 1JI51 KOTOPbIX OCBOEHHE TAHHOM JUCHUNIMHBI (MOIYJIA)
He00X0AUMO KaK NMpeAlIecTByoee:

321

[TonroroBka K mpoueaype 3alMThl U 3allliTa BBITYCKHON KBaTU(PUKAIMOHHON pabOThI

3.2.2

IToaroroBka k caade u caada rocyaapCTBEHHOI'O 5K3aMCHa

3.2.3

HpOI/I3BO,Z[CTBeHHa${ IIPpaKTHUKa: Hpe,Z[I[I/IHJ'IOMHaSI IMpaKTHUKa

3.24

KoMOuHMpOoBaHHBIE TOKPHITHS

3.25

Pecypcoc6eperafonme TCXHOJIOTUHU XUMHUYCCKUX TPOU3BOJICTB

3.2.6

TexHonornueckoe odecreyeHre KauecTBa HAaHSCCHMS HOKpBITI/Iﬁ

4. KOMIIETEHIHUU OBYYAIOIIEI'OCs, ®OPMUPYEMBIE B PE3YJIBTATE OCBOEHUA

JUCHUITVIMHBI (MOYJIA)

YK-1: Cnioco0GeH ocyniecTBJsITh NOMCK, KPUTHYECKUI aHAJM3 U CUHTe3 MHGOpMalui, IPUMEHATh

CHCTEMHBII MOAXO0 IS pelICHUuA MOCTABJCHHDBIX 3a1a4

3HaATD:

ypOBCHL 1 MOpALOK OpraHu3alvu, IIaHUPOBAHUA U ITPOBCACHUA HAYYHO-UCCIICIOBATCIILCKUX pa60T C

HCIIOJIB30BAHHUEM MOCIICAHNX HAYYHO-TEXHUYCCKUX )IOCTI/I)KGHI/Iﬁ B HaHHOﬁ O6J'IaCTI/I;

ypOBCHL 2 |ocHoBHBIC HAYYHBIC U TCXHOJIOTHYCCKUC HpO6HeMBI B CBOEM HpCﬂMCTHOﬁ 06HaCTI/I, MCTOABI U

Cpe)]CTBa nux peHJeHI/IH; HOprJIOK OpFaHI/I3aHI/II/I, HHaHI/IpOBaHI/IH nu HpOBe,Z[eHI/IH Haquo-
HCCIIEIOBATENECKUX Pa0OT C UCTIOIH30BAHUEM MOCIECTHIUX HAYYHO-TEXHUIECKUX
JIOCTYOKEHHH B TAaHHOM 00J1aCTH;

VYpoBeHb 3 |METO/IBI UCCIICNOBAHNS B JAHHOM MPEIMETHOM 001aCTH; TTOIXO0IbI K OpraHu3aIiiu

HCCICAOBATCIIbCKUX U MIPOCKTHBIX pa60T; MOPpAIOK OpraHu3alvu, MIaHUPOBAHUA U
IMPOBCACHUA HAYUYHO-HUCCICIO0BATCIIbCKUX pa60T C UCITIOJIb30BAHUEM ITOCJICIHUX HAYYHO-
TEXHUYSCKUX JOCTHKECHUN B JaHHOM O6J'IaCTI/I;

YMeTh:




Yposens |

OCYIIECTBJISATH TIOUCK, 00pa0OTKY M aHAJIN3 HAYIHO-TEXHUIECKON nH(popManuu mo npoduito
BBIIIOJIHSIEMOH pa6OTBI, B TOM YHUCJIC C TPUMCHCHUCM COBPCMCHHBIX TCXHOJIOFI/Ifl;

YpoBens 2

OCYILIECTBIISATh MOUCK, 00pabOTKY U aHAIN3 HAYYHO-TEXHUYECKOW HHPOPMAIIIH IO TPOPHUITIO
BBITIOJTHSIEMOM pa0OTHI, B TOM YKCIIE C IPUMEHEHHEM COBPEMEHHBIX TEXHOJOTHI; MPUMEHSTH
MOJIy4YE€HHBIE 3HAHUSI IPH TEOPETUYECKOM aHAIHM3E U SKCIIEPUMEHTAILHOM UCCIIeI0BAaHUU
BEIIECTB U (PU3UKO-XUMUIECKHIX MPOIECCOB;

Yposens 3

OCYILIECTBIISATh MOUCK, 00pabOTKY U aHAIN3 HAYYHO-TEXHUYECKOW HHPOPMAIIIH IO TPOPHUITIO
BBITIOJTHSIEMOI pa0OTHI, B TOM YKCJIE C IPUMEHEHHEM COBPEMEHHBIX TEXHOJOTHI; MPUMEHSTh
MOJIy4YE€HHBIE 3HAHUSI IPH TEOPETUYECKOM aHAIM3E U SKCIIEPUMEHTAILHOM UCCIIeI0BAaHUU
BEIIECTB U (PU3UKO-XUMHUYECKHX MTPOIIECCOB; MOATOTABIUBATH UCXOHYI0 HH(DOPMAIIHIO JITIs
IUTAHUPOBAHUS SKCIIEPUMEHTOB U MTPOBOAUTH €€ 00pabOTKY € UCIOJIB30BaHUEM TaKETOB
MIPUKJIAHBIX IPOTPamMM;

Baagern:

YpoBeHs | |MeTOmaMu MOKCKa, CHCTEMATH3AllUK U aHAJIN3a HAyYHO-TEXHUICCKON MH(POPMAIIHH;
OCHOBHBIMU HaBBbIKAMHA OpI‘aHI/I3aI_II/II/I Hay‘IHO-I/ICCHe,ZLOBaTeHLCKI/IX 1 TCXHOJOTHUYCCKUX
SKCIIEPUMEHTOB;

YpoBeHb 2 |HaBBIKAMH MPOBECHUS SKCIICPUMEHTA U 00pa0OTKH €ro pe3yIbTaTOB ¢ UCIOIb30BAHHEM
IIAaKECTOB HpI/IKJIaI[HI)IX HpOFpaMM; METOAaMU IIOHUCKA, CUCTEMAaTU3allu 1 aHaJIu3a Haquo-
TeXHUYECKOW MH(OpPMAIMK; OCHOBHBIMHM HaBBIKAMHU OpTaHU3aIlu1
HAYYHO-MCCJIEAOBATEIbCKUX U TEXHOJIOTHUYECKHUX IKCIIEPUMEHTOB;

YpoBeHb 3 |uHbOpMAaIEii O COBPEMEHHBIX TCHICHITUSAX U MIEPCIIEKTHBAX PAa3BUTUU XUMUICCKOU

MIPOMBINIIICHHOCTH,; METOJaMHU ITOUCKA, CUCTCMATHU3allU U aHAJIN3a HaquO'TGXHHHGCKOﬁ
I/IH(i)OpMaIII/II/I; OCHOBHBIMH HAaBBIKAMH OpraHU3allMi HAYUYHO-UCCICAOBATCIbCKUX U
TCXHOJIOT'HYCCKUX SKCIICPUMCHTOB,

YK-2: Cnioco0eH onpeaejsiTb KPYr 3a/1a4 B PAMKaX IOCTABJIEHHOM LeJIM U BIOMPATh ONTUMAJIbHbIE
CNoco0bI X pelleHnsl, UCX0Asl U3 NeHCTBYIOIIUX NPABOBHIX HOPM, HMEKIIUXCS PECYPCOB U

OrpaHuYeHui

3HATh:

VYposens 1

OCHOBHBIC HAYUHBIC U TEXHOJIOT'HYCCKUC HpO6HCMBI B CBOEM HpeZ[MeTHOﬁ 06J'IaCTI/I, MCTOJABI U
CpCACTBA UX PCIICHMA,

Yposens 2

POJIb U BO3MOYKHOCTH COBPEMEHHBIX METO/I0B MCCIIeI0OBaHUS U 00JIaCTH UX IPUMEHEHUS B
Hay4YHO-HCCIIEeI0BATENIbCKON padoTe; OCHOBHbBIE HAYYHbIE U TEXHOJOTUYECKHE MTPOOIEMBI B
CBOEH MpeMETHON 00JIaCTH, METOABI M CPEJCTBA UX PEILICHMS;

Yposens 3

aHAJTM3UPOBATh TEXHUUECKYIO JIOKYMEHTAIIMIO Ha MPUOOPHI U MOAOHpaTh 000pyI0BaHUE IS
MIPOBEJICHUS] HAYYHO-UCCIIEJ0BATEIbCKUX padoT; padoTaTh Ha COBPEMEHHBIX Nprubopax s
NIEKTPOXUMHUYECKUX UCCIIEI0BAaHUI, OPraHU30BBIBATH ITPOBEIEHUE SKCIIEPUMEHTOB U
UCIBITaHUHN, TPOBOUTH UX 00pabOTKY U aHAIM3UPOBAThH PE3YJIbTATHI C UCIIOIb30BAaHUEM
MIAKETOB MPUKJIAIHBIX IPOTPAMM; POJIb U BO3MOKHOCTH COBPEMEHHBIX METOJIOB
UCCIIEIOBaHMS U 00JIaCTH UX IPUMEHEHUS B HAyYHO-UCCIIEI0BATENbCKON paboTe; OCHOBHbIE
Hay4HbIE U TEXHOJOTHUYECKHE MPOoOIeMbl B CBOEH MpeIMeTHOM 00J1aCTH, METO/IbI U CPEICTBA
UX pelICHHUS;

YMeTh:

Baagern:

VYposens 1

HaBBIKAMHU aHAJIM3a TEXHUYECKON JTOKYMEHTAIMU Ha MPHOOPHI 11l MPOBEICHHS HAyYHO-
HCCIIEIOBATENbCKUX pabOT;HaBbIKaMU BbIOOPA, OJKIIOUEHHUS U HACTPONUKU MTPUOOPOB AJIst
BBITIOJTHEHUS UCCIIEI0BAHUS;

YpoBens 2

HaBBIKAMH HCIIOIH30BaHUS TPO(PECCHOHATIBHBIX 0a3 IaHHBIX B TAHHOW MPEIMETHOM 00J1acTH;
HaBBIKaMU OOpAIllEHUs C HAYYHOUH M TEXHUYECKOH JINTepaTypoitHaBbIKaMH aHaTN3a
TEXHUYECKON JOKYMEHTAIIMU Ha MPUOOPHI JJIs MPOBEACHUS HAYIHO-HUCCIEI0BATEIIbCKUX
paboT; HaBBIKAMH BBIOOpPA, MTOAKITIOUYCHUS U HACTPOUKHU MPUOOPOB sl BHITOIHEHUS
HCCJICTOBAHUS,

VYposens 3

HaBBIKaMU BBIOOpA, TOJKITIOYSHHS K HACTPOUKH IPUOOPOB /JIsl BHIMOTHEHUS UCCIIEIOBAHMUS;
HaBBIKAMHM HCIIOJIb30BaHMS MPO(deCcCHOHATLHBIX 0a3 JaHHBIX B JAHHOW IPEIMETHOMN 00J1acTH;




HaBBIKAMH OOpAIICHHS C HAYYHOW M TEXHUYECKON JTUTEPAaTypPOHHABBIKAMHU aHATN3a
TEXHUYECKOU JOKYMCHTAIlUU HA HpI/I60pBI AJI TIPOBCACHUS HAYYHO-UCCIICIOBATCIILCKUX
pabor;

OIIK-5: Cnoco0eH ocynecTBJIATH IKCIEPUMEHTAJIbHbIE HCCJIEI0OBAHUS U MCIIBITAHUSA 110 3aJAHHOM
MeTO/INKe, MIPOBOAUTH HAO/IIOIEeHUS] M U3MEPEHHsI ¢ Y4eTOM TPeOOBAHMI TeXHUKH 0e30MaCHOCTH,

00padaTbIBaTh U HHTEPNPETHPOBATH IKCIIEPUMEHTAJIbLHbIE IAaHHbIE

3HaTh:

VYpoBeHb | |HOpsIOK OpraHu3alyy, IJIAHUPOBAHUS U IPOBEACHUS HAYYHO-HUCCIIE0BATEIbCKUX padoT ¢
HCII0JIb30BAaHUEM IIOCIIEIHUX HAYYHO-TEXHUYECKUX JOCTHKEHHUM B TaHHOW 00J1acTH

VYpoBeHb 2 |HOPsIOK OpraHU3alHy, INIAHUPOBAHUS U IPOBEACHUS HAYYHO-HUCCIIE0BATEIbCKUX padoT ¢
HCI0JIb30BAaHUEM I1OCJIETHUX HAYYHO-TEXHUUECKUX JOCTHKEHUN B TAaHHOW 00J1IaCTH; METO/IbI
YCCJICIOBaHMsI B JAHHOM ITpeIMETHOI 0bsacTu

VYpoBeHb 3 |poJib U BO3MOXKHOCTH COBPEMEHHBIX METOJI0B UCCIIEA0OBAHUS U 00J1aCTH UX IPUMEHEHUS B
HAYYHO-HMCCIIEI0BATEIbCKON paboTe;MOPSIOK OpraHU3alliuy, ITIAHUPOBAHUS U IPOBEICHUS
HAy4YHO-HMCCIIEI0BATENbCKUX PaObOT ¢ UCMOIb30BAHUEM MTOCIEHUX HAYYHO-TEXHUUECKUX
JOCTHKEHHM B JAaHHOW 00JaCTH; METO/IbI MCCIEAOBAHUS B JAHHOW IPEIMETHON 00J1aCTH

Ymern:

YpoBeHb | |maHupoBaTh U NPOBOAUTH IKCIIEPUMEHTHI, IPOBOJAUTH 00pabOTKY X PE3yJIbTaTOB;

VYpoBeHb 2 |OATrOTaBIMBATh UCXOAHYI0 HH(POPMAIHIO IS TUIAHUPOBAHUS SKCIIEPUMEHTOB U IPOBOIUTH
ee 00pabOTKy C HCHOJIB30BAHUEM ITAKETOB MPHUKJIIAIHBIX POrpaMM; IJIAHUPOBATh U
MIPOBOJIUTH SKCIIEPUMEHTBHI, TPOBOJIUTH 00PaOOTKY MX PE3yNIbTaTOB;

VYpoBenb 3 |paboTaTh Ha COBPEMEHHBIX IMTPHOOpax IS SJIEKTPOXUMHUECKUX UCCIICTOBAHMIA,
OpPraHU30BBIBATh POBEJICHNUE SKCIIEPUMEHTOB U UCIIBITAHUH, IPOBOIUTH UX 00pabOTKY U
aHAJIM3UPOBATH PE3YNbTATHI C UCIOJb30BAHNEM AKETOB NMPUKIIAJAHBIX IPOTPAMM;

Baagern:

VYpoBeHb | |HaBbIKaMU NPUMEHEHUS AHATUTUYECKUX U YHMCIIEHHBIX METOJI0OB PELICHUS I0CTaBIEHHbIX
3ajJjay; HaBbIKaMU IPOBECHMSI SKCIIEPUMEHTa U 00pabOTKH €ro pe3ysIbTaTOB C
MCII0JIb30BAHNEM NAKETOB NMPUKJIAIHBIX IPOTPAMM;

VYpoBeHb 2 |HaBBIKaMH MPOBEACHUS SKCIIEPUMEHTA U 00pa0OTKH €ro pe3yJbTaTOB C UCIIOJIb30BAHUEM
MIAKETOB IPUKJIAIHBIX IPOTPAaMM; HaBBIKAMHU aHAJIN3a TEXHUYECKON JOKYMEHTAIMK Ha
pUOOPHI 17151 MPOBEACHUS HayYHO-UCCIIEI0BAaTENbCKUX Pab0T; HaBbIKaMH BbIOODA,
MOJIKJIOYEHHUS] M HACTPOUKH MPUOOPOB JJIsl BHITOJHEHUS UCCIIEI0BaHMS;

YpoBeHb 3 |COBPEMEHHBIMU METOIaMU aHAJIN3a ChIPbs, MATEPUAJIOB U Ka4ECTBA TOTOBOM MPOAYKLIUU;

HaBBIKAMH aHAJIN3a TEXHUYECKOW IOKYMEHTAIIUU Ha IPUOOPHI JIJIsl TPOBEICHUS] HAYYHO-
UCCIIeIOBATENLCKUX Pa0OT; HaBBIKAMHU BbIOOPA, TOJKIIOYEHHS U HACTPONUKU TPHUOOPOB st
BBITIOJIHEHUS UCCIIEIOBAHUSI; HABBIKAMH MCIIOIH30BaHUS MPOGECCHOHATBHBIX 0a3 JaHHBIX B
JTaHHOU TIpeIMEeTHON 00JacTH; HaBBIKaMU OOpaIlleHusl C HAYYHON M TEXHUYECKON
JINTEpaTypou

ITIK-3: cnocoGeH NpUHUMATh KOHKPeTHbIE TEXHUYEeCKHe PelleHusl PH pa3padoTke
TeXHOJIOTHYeCKHUX MPOLEeCcCOB, OCYLIECTBIATH TEXHOJIOTHYEeCKH i MPo1ecc B COOTBETCTBUH €
perjiaMeHToM, HCI0JIb30BATh TEXHHYECKHe CPeAcTBA VI H3MEPEeHHs OCHOBHBIX IapaMeTPOB
TEXHOJIOTHYEeCKOro Npouecca, CBOMCTB ChIPbs U MPOAYKIUH, BHIOMPATh TEXHUYECKHE CPEACTBA U

TEXHOJOTMH € YIE€TOM IKOJIOTHIECCKHUX NOCJeCTBHI NX INPUMCHCHUSA

3HaTh:

VYpoBeHb | |ocHOBHOE 000pyI0BaHKE U 00JaCTh €0 MPUMEHEHUS I TPOBEICHUS HAYYHO-
HCCIIE0BATENIbCKUX padoT; METOIbI INIAHUPOBAHUS U TIPOBEICHHS YKCIIEPUMEHTOB;

YpoBeHb 2 |0CHOBHOE 000pYyI0BaHHE U 00JaCTh €r0 MPUMEHEHUS I TPOBEICHUS HAYYHO-
HCCTIEI0BATENbCKUX pabOoT; METOIbI INTAHUPOBAHUS U TIPOBEICHHS YKCIIEPUMEHTOB;
OCHOBHBIE ATalbl IUTAHUPOBAHUSI SKCIIEPUMEHTA; METO/IBI 00PaOOTKH Pe3yIbTaToOB
MIPOBEACHHOTO DKCIIEPUMEHTA;

YpoBeHb 3 |0ocCHOBHOE 000pYyI0BaHKE U 00JaCcTh €0 MPUMEHEHUS I TPOBEICHUS HAYYHO-

HUCCICI0OBATCIIBCKHUX pa60T; MCTOJBI IIIAHUPOBAHUA U IIPOBECACHUSA SKCIICPUMEHTOB,




3Tamnbl IUIAHUPOBAHUS SKCIIEPUMEHTA; METO/Ibl 00padOTKH Pe3yNIbTaTOB MPOBEACHHOTO
IKCIIEPUMEHTA;0CHOBHBIE TTAKETHI TPUKJIATHBIX TPOTPaMM, HEOOXOIUMBIX JJIsI BEITIOTHEHUS
SKCIIEpUMEHTa U 00pabOTKHU JaHHBIX.

YMmern:

Yposens |

aHAJIM3UPOBATh TEXHUUECKYIO JOKYMEHTAIMIO Ha MPUOOPHI U MOAO0UpaTh 000PYI0BAHHE JUIS
MIPOBEJICHUS] HAYYHO-UCCIICIOBATEILCKUX pa0doT; paboTaTh Ha COBPEMEHHBIX pUOOpax Jyis
ANEKTPOXUMHUYECKUX HCCIIeIOBAaHUN

YpoBens 2

aHATM3UPOBATh TEXHHYECKYIO TOKYMEHTAIIMIO Ha PUOOPHI ¥ OI0HUpaTh 000pYAOBaHHUE JIJIs
MIPOBEJICHUS] HAYYHO-UCCIICIOBATEILCKUX pa0doT; paboTaTh Ha COBPEMEHHBIX IPUOOpax Jis
AJIEKTPOXUMHUYECKUX UCCIIECIOBAHUMN, OPTaHU30BbIBATH ITPOBEJACHUE SKCIIEPUMEHTOB U
HCIIBITAaHUH

VYposens 3

aHAJTM3UPOBATh TEXHUYECKYIO IOKYMEHTALIMIO Ha MPHOOPHI ¥ OAOMPaTh 000pyIOBaHUE IS
IIPOBE/ICHUS HAYYHO-UCCIIE0BATENILCKUX paboT; paboTaTh Ha COBPEMEHHBIX NpUOOpax 1is
ANEKTPOXUMUYECKUX UCCIIEI0BAaHUI, OPraHU30BbIBATh [IPOBEIEHUE SKCIIEPUMEHTOB U
UCIBITAaHUH, IPOBOAUTE UX 00PabOTKY U aHAJIU3UPOBATh PE3YIbTAThl C UCIIOJIb30BAaHUEM
[IAKETOB IIPUKJIAHBIX IPOrpamm;

Baagern:

VYposens 1

HaBBbIKaAMH IIPOBCACHUA DKCIICPUMCHTA U O6pa6OTKI/I €TI0 PE3YJIbTATOB C UCIIOJIB30BAHUCM
IMMaKCTOB IMPUKJIAAHBIX ITPOrpaMM; COBPCMCHHBIMU MCTOJaMH aHAJIM3a ChbIPbs, MAaTCPUAJIOB U
KadecTBa FOTOBOM IIPOAYKIIHH,

Yposens 2

HaBbIKaMU OOpAIlEHUs C HAYYHOUM M TEXHUYECKOH JIMTEpaTypoil; HaBBIKAMH BBIOOpA,
MTOJIKJTFOUCHUST M HACTPOUKH MPUOOPOB TSI BHITIOJHEHUS UCCIICOBAHNST; HABBIKAMU
MCIOJIb30BaHUs MPO(eCCHOHANBHBIX 0a3 TaHHBIX B IaHHOM MPEAMETHOI 00J1acTH;

Yposens 3

HaBbIKaMU BBIOOpA, MOJKIIOYCHHS U HACTPONUKU PUOOPOB /ISl BHIMOIHEHUS UCCIIEIOBAHMUS;
HaBBIKAMH HCII0JIb30BaHUSI TPOPECCHOHATIBHBIX 0a3 IaHHBIX B JAHHOU MTPEIMETHON 001aCTH;
HaBbIKaMU OOpaIleHUs] C HAYYHOUN M TEXHUYECKOH JINTepaTypoit

IK-2:

CIoCco0€eH OCYIeCTBJISATH COOP, CUCTEMATH3ALMIO M AHAJIN3 HAYYHO-TEXHUYECKOM

l/lH(l)OpMalll/lPl OTCYECCTBCHHOI'O U 3apy6e>lm0r0 ONIbITA 110 TEMATHUKE UCCJICI0BaAHUA

3HATE:

VYposens 1

MCETOJBI ITOUCKA, O6pa6OTKI/I " aHaJInu3a Hay‘lHO'TeXHI/ILIeCKOI\/’I I/IHq)OpMaI_II/II/I 1o HpO(I)I/IJ'II-O
BBIIIOJIHSICMOM pa6OTI>I; CHOBHBIC HAYYHBIC U TEXHOJIOTHYCCKUEC HpO6J’IeMI)I B CBOCH
HpeﬂMeTHOﬁ O6J13.CTI/I, MCTOJbI U CPCACTBA UX PCHICHUS,

Yposens 2

METO/IbI TOUCKA, 00pPa0OTKH U aHATH3a HAYYHO-TEXHUYECKOW NH(pOopMauu 1o mpoQuiito
BBIIIOJTHSIEMOH pa6OTI>I; OCHOBHBIC HAYYHBIC U TCXHOJOTUYCCKUC HpO6J’IeMI>I B CBOEH
MIpeIMETHOM 00JIaCTH, METOJIbI U CPEJICTBA UX PEIICHHUS; METO/IbI UCCIIEIOBAHUS B JAHHON
peAMETHOM 001acTH;

Yposens 3

METO/Ibl TIOMCKA, 00pabOTKH U aHAIM3a HAYYHO-TEXHUYECKOW NH(pOopMaLuy 1o MpoQHIIo
BBINOJIHAEMON PabOThI; OCHOBHBIE HAyYHbIE 1 TEXHOJIIOTHYECKHUE POOIEMbI B CBOEH
MIpeIMETHOM 00J1aCTH, METO/IbI U CPEJICTBA UX PEIICHHUS; METO/Ibl UCCIIEI0BAHUS B JAHHON
IPEeIMETHOM 007aCTH; MOAX0 bl K OPraHU3aIlMH UCCIIEAOBATEILCKUX U IPOEKTHBIX paboT;

YMeTh:

Yposens |

OCYILIECTBIIATH MOUCK, 00pabOTKY U aHAIN3 HAyYHO-TEXHUYECKONW HHPOPMAIIH IO TPOPHITIO
BBINOJIHAEMON PabOTHI

YpoBens 2

OCYILIECTBIIATH MOUCK, 00pabOTKY U aHAIN3 HAYYHO-TEXHUYECKONW HHPOPMAIIH IO TPOPHITIO
BBINOJIHAEMON pabOThI, B TOM YHUCIIE C MPUMEHEHHEM COBPEMEHHBIX TEXHOJIOTHA;

Yposens 3

OCYILIECTBIATH MOUCK, 00pabOTKY M aHAIN3 HAYYHO-TEXHUUYECKON HH(OPMAIUHU 110 TPOPIITIO
BBITIOJTHSAEMON pabOThl, B TOM YHCIIE C IPUMEHEHHEM COBPEMEHHBIX TEXHOJIOT UM ;IPUMEHSTH
II0JIyYE€HHBIE 3HAHMSI IPH TEOPETUYECKOM aHAIM3€ U DKCIIEPUMEHTAIBHOM HCCIIE0BAHNN
BEUIECTB U (PU3UKO-XUMUYECKHX MPOIECCOB;

Baagern:

Yposens |

METOJaMM ITOMCKa, CUCTEMATHU3all1 U aHaJIN3a HaquO-TeXHH‘IeCKOf/’I I/IH(bOpMaHI/IH;

YpoBens 2

nH(popmMalren 0 COBPEMEHHBIX TEHACHIIUAX U MEPCIEKTUBAX Pa3BUTUN XUMHUUYECKOM




MPOMBIIUICHHOCTH; METOAAMH ITOUCKA, CUCTEMAaTH3aIMY 1 aHAJIM3a HayIHO-TEXHIYECKOM
nH(bOpMaINH;

Yposens 3

uHbopMalnrel 0 COBPEMEHHBIX TEHACHIUAX U NIEPCIEKTUBAX Pa3BUTHU XUMUYECKOI
IIPOMBILTICHHOCTH; METOJAMU ITIOMCKA, CUCTEMATU3alMU U aHAIN3a HAy4YHO-TEXHUYECKOU
nHGOpMalNY; HABBIKAMH UCIIOJIb30BaHUs IPOPECCUOHATIBHBIX 0a3 JTaHHBIX B IaHHOU
PEeIMETHOM 007aCTH; HABBIKAMH 0OpaIieH sl ¢ HAY9HOH U TEXHUYECKOU JIUTEPaTypor

IIK-1: cioco0eH MJIAHMPOBATH U MPOBOAUTH pU3MUECKHE U XMMUYECKHE IKCIIEPUMEHTbHI,
NMPOBOAUTH 00PadOTKY UX Pe3yJIbTATOB M OLIEHUBATH NMOTPEIIHOCTH, BHI/IBUTATH FUIOTE3bI U
YCTaHABJIUBATH TPAHMIbI MX IPUMEHEHHs, IPUMEHATH METOIbl MATEMATHYECKOI0 AHAJIN3A U

MOACJIHUPOBAHUA, TECOPETUIECCKOI'0 U IKCIICPUMEHTAJBHOI'0 HCCTICT0BAHUSA

3HaTh:

ypOBeHB 1 |aHaIUTHYECKUE U YUCIICHHBIE MCTOABI INIAHUPOBAHUSA U IIPOBCACHUA SKCIICPUMCHTOB;
OCHOBHBIE ATalbl INIAHUPOBAHUS IKCIIEPUMEHTA; OCHOBHBIE TAKEThI PUKIIATHBIX IIPOTPaMM,
HCO6XOZ[I/IMBIX JJI BBITTOJIHCHUS SKCIICPUMCHTA U O6pa6OTKI/I JaHHBIX

ypOBeHI) 2 MCTOABI ITNIAHUPOBAHUSA U IPOBCACHUA SKCIICPUMCHTOB; OCHOBHBIC 3TAIlbl INTAHUPOBAHUS
AKCIIEPUMEHTA; OCHOBHBIE MMAKEThI MPUKIIATHBIX IPOTrPAMM, HEOOXOUMBIX JIJISl BBITIOJTHEHUS
SKCIIEPUMEHTA U 00paOOTKH TaHHBIX

VYpoBeHb 3 |METObI IUTAHUPOBAHUS U IIPOBEICHUS IKCIIEPUMEHTOB; OCHOBHBIE ATAllbl TNIAHUPOBAHUS
AKCIIEPUMEHTA; METOJIbI 00PabOTKH pe3yIbTaTOB MPOBEIEHHOTO SKCIIEPUMEHTA; OCHOBHBIE
MaKeThl MPUKIIAJHBIX IPOrPaMM, HEOOXOIMMBIX JIJIS1 BBIOJIHEHUS SKCIIEPUMEHTa U
00pabOTKH JTAHHBIX

YMmerh:

YpoBeHb | |moAroTaBIMBaTH HCXOAHYIO HHPOPMAIIUIO AJIs IUTAHUPOBAHUS SKCIIEPUMEHTOB U IIPOBOIUTH
ee 00paboTKy C MCIOIH30BAHUEM ITAKETOB MIPHUKJIATHBIX TIPOTPaMM

YpoBeHb 2 |mOAroTaBINBaTh UCXOIHYIO HHPOPMAIIUIO AJIs IUTAHUPOBAHUS SKCIIEPUMEHTOB U IIPOBOIUTH
ee 00paboTKy C MCIOIH30BAaHUEM ITAKSTOB MIPHUKIIATHBIX IPOTPaMM; HUCIOIb30BaTh 0a3bl
JTAHHBIX B JIAHHOM MpeIMETHOM 00J1acTH;

YpoBeHb 3 |MOArOTaBIMBATh HCXOHYIO HHPOPMAIIUIO AJIs TUTAHUPOBAHUS SKCIIEPUMEHTOB U TIPOBOIUTH
ee 00paboOTKy ¢ UCIOIH30BAHUEM MMAKETOB MPUKJIAJHBIX IPOTPAMM; HCIOJIb30BATh Oa3bl
JAHHBIX B IAHHOM MPEeIMETHOM 00J1aCTH; MPOBOIUTH 00PAOOTKY Pe3yabTaTOB
OKCIHICPUMCHTOB C MCITIOJIb30BAHHUEM ITAKCTOB NPHUKJIAAHBIX TPOTrpaMM

Baajaers:

VYpoBeHnb | |HaBbIKAMM IPUMEHEHUS AHAIUTHYECKUX U YUCIIEHHBIX METOJIOB PEIICHHS TOCTABICHHBIX
3aaa4; HaBbIKaMU IMTPOBCACHUA OKCIICPUMCEHTA C UCITIOJIB30BAHUEM IMAKETOB MMPUKIAIHBIX
MIporpamm;

VYpoBeHb 2 |HaBBIKAMH NPUMEHEHUS aHAIUTUYECKUX U YUCIIEHHBIX METOJI0OB PEIICHHS TTOCTABICHHBIX
3a/1a4; HaBBIKAMH TMPOBEJICHUS SKCIIEPUMEHTa U 00pabOTKHU €ro Pe3ybTaToB C
WCIIOJIb30BAHUEM MMAKETOB NPUKIAJHBIX POTPAMM,;

VYpoBeHb 3 |HaBbIKAMH MPUMEHEHUS aHATUTHYECKUX U YUCIEHHBIX METO/IOB PEIICHUS TOCTaBIECHHBIX

3a/1a4; HaBBIKAMH TMPOBEJICHUS SKCTIEPUMEHTA U 00pabOTKHU €ro Pe3yIbTaToB C
WCIIO0JIb30BAaHUEM MMAKETOB MPUKIAJHBIX MPOrPAMM; HABBIKAMH UCIIOJIb30BaAHUS
npo¢eCCHOHABHBIX 0a3 JAHHBIX B JAHHOW MPEIMETHOM 001acTH;

IIK-4: cioco0eH UCnOo/1b30BATH OCHOBHbIE €CTECTBEHHO-HAYYHbIE TEOPUH IS IOHMMAHUS
NPUHIUIIOB PadoThl NPHOOPOB M YCTPOMCTB, /ISl IPOrHO3MPOBAHUS CBOMCTB ()yHKIMOHAJIBHBIX

MATEpPHAJIOB NPH pelieHUH NPodecCHOHAIBHBIX 32124

3HATD:

Yposens |

OCHOBHOE 000pyZI0BaHME U 00J1acTh €ro MPUMEHEHHUS I TPOBEACHUS HAyYHO-
UCCIIEI0BATENBLCKUX paldoT;

YpoBens 2

OCHOBHOE€ 000pY/I0BaHHUE U 00JIACTH €T0 MPUMEHEHHS IJIs1 TPOBEICHHS HAyYHO-
HCCIIEI0BATENCKUX PadOT; OCHOBHBIE MMAKEThI MPUKJIIAJHBIX IPOTPaMM, HEOOXOAUMBIX JIJIs
BBITIOJTHEHUS! SKCIIEpUMEHTa U 00pabOTKU JJAHHBIX.

Yposens 3

POJIb U BO3MOXHOCTH COBPEMCHHBIX METOJJO0B HUCCIICAOBAHUA 1 o0nacTH ux IMPUMCHCHUA B




Hay4YHO-UCCJIEI0BATEIbCKON paboTe; CBOMCTBA XMMHYECKUX JIEMEHTOB, COCTMHCHHUH U
SHGKTpO,Z[HBIX MaTepI/IaJ'IOB Ha UX OCHOBC IJIA pGH_IGHI/DI Hay‘IHO-I/ICCHe,ZLOBaTCHLCKI/IX 3a4a4,
OCHOBHOE€ 000pYIOBaHHUE U 00JIACTh €T0 MPUMEHEHHS JIJIs1 TPOBEICHHS HAyYHO-
WCCIICIOBATEILCKUX paldoT;

YMerh:

VYpoBeHb | |aHanu3upoBaTh TEXHUUECKYIO JOKYMEHTAIMIO Ha MPUOOPHI U TOA0UpaATh 000PYI0BaHHE IS

IIPOBEJICHUS] HAYYHO-UCCIIE0BATEIbCKUX padoT;

VYpoBeHb 2 |paboTaTh Ha COBPEMEHHBIX MPUOOPAX AJIS AIIEKTPOXUMUUYECKUX UCCIIETOBAHUM,

OpPTraHU30BBIBATH MPOBEJICHNUE SKCIIEPUMEHTOB U HCIIBITAHUH, TPOBOIUTH UX 00pabOTKY U
aHAJIN3UPOBATh PE3YJIBTATHI C UCIOJIb30BAHNEM IIAKETOB IPUKIIAJAHBIX IPOTPAMM;
aHAJTM3UPOBATh TEXHUYECKYIO JTOKYMEHTAIIMIO HA MPUOOPHI U TOAOUPATh 000PYAOBAaHHE ISt
IIPOBE/ICHUS] HAYYHO-UCCIIE0BATENILCKUX padoT;

ypOBeHB 3 |MCIO0IB30BaTh 3HAHUS CBOMCTB XMMHYECCKUX COGI[I/IHCHI/Iﬁ N MaTCpHUAJIOB IJIA pCIICHUS 3a1a4

poeCCHOHABHON EATENHHOCTH; pad0TaTh HA COBPEMEHHBIX MPUOOpAX IS
3JEKTPOXUMHUUYECKUX UCCIEAOBAHUM, OPraHU30BbIBATh IPOBEICHHUE SKCIIEPUMEHTOB U
WCIIBITAaHUH, IPOBOJUTH UX 00pa0OTKY M aHAIM3UPOBATh PE3YJIbTAThl C UCIIOJIb30BAHHEM
MaKETOB MPUKJIAIHBIX MPOTPAMM; AHAIU3UPOBATH TEXHUUECKYIO IOKYMEHTAIIMIO Ha
pUOOPHI M MOIOUPATh 000PYIOBAHKUE ISl IPOBEACHUS HAYYHO-UCCIICIOBATEILCKUX padoT;

Baagern:

VYpoBeHb | |HaBbIKaMM aHaIM3a TEXHUYECKOW JOKYMEHTAIMU Ha IPUOOPHI /17151 MPOBEACHUS HAyuyHO-

HCCICO0OBATCIIBCKUX pa60T;

VYpoBeHb 2 |HaBbIKAMM aHAIM3a TEXHUYECKOW JOKYMEHTAIMU Ha IPUOOPHI /17151 IPOBEACHUS HAYyYHO-

HCCIIE0BATENIbCKUX padO0T; HABBIKAMH MOAKIIOYEHUS TMPUOOPOB IS BHITOTHEHUS
HCCIICIOBAHUS,

VYpoBeHb 3 |HaBbIKAMM aHAIM3a TEXHUYECKOW JOKYMEHTAIMU Ha IPUOOPHI /1J1s1 MPOBEACHUS HAy4yHO-

HCCICO0OBATCIIBCKUX pa60T; HaBbIKaMH BBI60pa, MNOAKJIOYCHUA 1 HaCTpOﬁKH HpI/I60pOB JJIA
BBITIOJIHCEHU A UCCIICIOBAHNUA,

B PE3VJAbTATEC OCBOCHUSA TUCIHUIIJIMHBI oﬁvqaloumi?lcsn JOJKCH

4.1

3HaTh:

411

METO/IbI TTOMCKA, 00pabOTKH U aHAIN3a HAYYHO-TeXHUYeCKOW HH(OpMALIUU TI0 TPO(UITIO
BBITIOJIHSIEMOM paOOTHI; TOPSIOK OpPraHU3aIliH, TUITAHUPOBAHUS U TIPOBEACHUS HAyIHO-
HCCJIEIOBATENCKUX Pa0dOT C UCIOIB30BAHMEM MOCIETHUX HAYYHO-TEXHUYECKUX JOCTHKCHU B
JAHHOM 00JIaCTH; METOJIbI UCCIICIOBAHUS B IAHHOW MIPEAMETHOM 00JIaCTH; TTOXOIBI K
OpTraHHU3aIH UCCIIEI0BATENbCKUX U IPOEKTHBIX Pa0OT; OCHOBHBIE HAYYHBIE  TEXHOJOTUYECKHE
poOJIeMbI B CBOEH TTPEIMETHOM 00JIaCTH, METOJIBI U CPEJICTBA UX PEIICHUS; TOPSIIO0K MPOBEICHUS
cepTU(UKAIIMOHHBIX UCTIBITAHUI MaTepHalIOB; POJIb U BOBMOXXHOCTH COBPEMEHHBIX METO/I0B
MCCJIEIOBAHMS M 00JaCTH X MIPUMEHEHHUS B HAYYHO-UCCIIE0BATEILCKOM padoTe; CBOIMCTRA
XUMUYECKHUX AJIEMEHTOB, COEJUHEHUN U AJIEKTPOIHBIX MATEPUATIOB HAa UX OCHOBE JIJIsl PEILICHUS
Hay4HO-UCCIIEIOBATENHCKUX 3a/1a4; OCHOBHOE 000pY0BaHUE U 001aCTh €r0 MPUMEHEHUS IS
MPOBEJICHUS HAYYHO-UCCIIEIOBATEILCKUX padOT; METO/IbI IJIAHUPOBAHUS U IPOBEICHUS
HKCIIEPUMEHTOB; OCHOBHBIE 3TaITbl TIJITAHUPOBAHUS DKCIIEPUMEHTA; METOIbI 00paOOTKH
pE3yNbTaTOB MPOBEIEHHOTO SKCIIEPUMEHTA; OCHOBHBIE MaKEThl MPUKIAJHBIX MPOrPaAMM,
HEOOXOJIMMBIX JUIS BHIIOJHEHHS DKCIIEPHUMEHTA M 00pa0O0TKH JAHHBIX.

4.2

YMeTh:




421

OCYIIECTBIISATh MOUCK, 00pabOTKy M aHAJIN3 HAYYHO-TEXHUYECKOW HH(pOpMaIuu 1Mo mpodutto
BBIIOJIHSIEMO pa6OTbI, B TOM YHUCJIC C TPUMCHCHUCM COBPCMCHHBIX TeXHOHOFHﬁ; NPpUMCHATH
MIOJTyYCHHBIC 3HAHUS IIPH TEOPETHUECKOM aHAIHM3€ ¥ AKCIIEPUMEHTAIIbHOM HCCIIEJOBAHNH BEIIECTB
U (pU3UKO-XUMHUYECKUX MPOIIECCOB; NOATOTABIUBATH UCXOIHYIO HH(POPMALIUIO /ISl TUTAHUPOBAHHS
IKCIIEPUMEHTOB ¥ MTPOBOJIUTH €€ 00pPa0OTKY € UCIIOIB30BaHUEM MTAKETOB MPHUKIIAIHBIX IPOTPAMM;
IUTAHUPOBATh M IPOBOUTH SKCIIEPUMEHTHI, TPOBOIUTH 00pa0OTKY UX pe3yJIbTaTOB; UCIOIb30BATh
3HAHUS CBOMCTB XUMHUECKUX COSMHEHUI U MAaTEPUAIIOB ISl pEIICHUS 33124 MPo(ecCHOHAIBHOM
NeSITeTbHOCTH; aHAIM3UPOBATh TEXHUYECKYIO JJOKYMEHTAIMIO Ha IPUOOPHI U TOA0UPATh
00opyI0BaHuUE JUTsI TPOBEACHUST HAYYHO-HCCIIEIOBATEIbCKUX paboT; paboTaTh Ha COBPEMEHHBIX
HpI/I60an AJIA SJICKTPOXUMHUYICCKUX HCCHGI[OBaHHﬁ, OpTraHHU30BbLIBATH ITPOBCACHUC
AKCIEPUMEHTOB ¥ UCIIBITAHHUM, IIPOBOAMTH UX 00Pa0OTKY U aHATTM3UPOBATh PE3YIbTATHI C
HWCIOJIb30BAHMEM ITAKETOB NPUKJIIAIHBIX ITPOTPAMM;

4.3|Baagern:
4.3.1{undopmanriels 0 COBpeMEHHbBIX TEHIACHIIUSIX U MEPCHEKTUBAX Pa3BUTHH XUMUYECKOU
MIPOMBIIUIEHHOCTH; METOJIaMH IIOMCKA, CACTEMATH3ALIMU U aHAJIM3a HAYYHO-TEXHUYECKOU
nH(pOpMaIIMK; OCHOBHBIMH HaBBIKAMU OpPTaHHU3AIMH HAYYHO-HCCIEA0BATEIbCKUX U
TEXHOJOTMYECKUX IKCIIEPUMEHTOB; HaBbIKAMH MPUMEHEHHS AHAJTTUTUYECKUX U YUCIEHHBIX
METOJIOB PEIICHUS MTOCTABJICHHBIX 33]1a4; HAaBbIKAMU MPOBEACHUS SKCIIEPUMEHTA U 00pabOTKH €ro
pEe3yJIbTAaTOB C UCIIOJIb30BAHUEM NAKETOB MPUKIAIHBIX ITPOTPAMM; COBPEMEHHBIMU METOIaAMH
aHaJIn3a ChIPbs, MATEPUAJIOB U KaYeCTBAa FOTOBOM NMPOAYKLIMH; HABBIKAMU aHAJIN3a TEXHUYECKON
JIOKYMEHTAIIMU Ha IPUOOPHI SISl TPOBEICHUS] HAYYHO-UCCIIE0BATEIILCKUX pa0OT; HAaBBIKAMU
BbIOOPA, TOJIKIIFOYEHUS M HACTPOUKH MTPUOOPOB IS BBITIOJHEHHS UCCIIEI0BAHUS; HABBIKAMU
UCIIOJIb30BaHUs TPO(ECCUOHATBLHBIX 0a3 TAaHHBIX B IAHHOW MPEAMETHOMN 00JIaCTH; HABBIKAMH
oOpallieHus ¢ HAyYHON ¥ TEXHUYECKOU JIUTEePaTypoOii; METOIaMU MOMCKA, CUCTEMATH3AIUU U
aHaJIM3a HaYYHO-TEXHUYECKON MHGMOpMAIIHH;
5. COAEPKAHUE ITPAKTUKU
Kon | HaumenoBanmue pasnenos | Cemectp /| YUaco | Kommneren- | Jluteparypa | UnTe | [Ipumeyanue
3aHATHS U TeM /BUJ 3aHATHS/ Kypce 107071 PaKT.
Pasnen 1. BBogHoe 3ansiTHE.
Bbi16op Tembl.
1.1 |IlocraHoBKa LieneH U
3a7a4 MPOU3BOJCTBEHHOMN
npakTtuku. /Tema/
[Tonyuyenue 3ananus Ha 7 2 [IK-1 IIK-2| JI1.1J12.2 0
MpakTUKy. BeIOOp TeMbI OIIK-5 YK (21 32 53 54
HCCIIeIOBAHNM, aHAIN3 €€ -1 VK-2 [D5D26 D7 D8
aktyansHOCTH. /I1p/ MK-3 I[IK-4| 29911
Pazgen 2. Ananu3 Hay4HOl 1
NaTeHTHOM JIUTEPATyphbI IO
TEME HAYYHO-
Hcese10BaTeIbCKOi padoThl
2.1 |CocraBnenue o030pa
nuTepatypsl. /Tema/




N3ydenue cnennanbHON
JUTEPaTyphl U IPYrou
HAyYHO-TEXHUUYECKOMN
uH(pOpMAIIH, TOCTHKECHUS
OTEYECTBEHHOM 1
3apy0eHOW HAYKHU H
TEXHHUKH 110 TeME Hay4HO-
HCCIIEI0OBATEIIbCKOM
pabotel. O6paboTKa,
aHaJIU3 U CUCTEMaTH3aIus
HAyYHO-TEXHUYECKOI
uHpOpMAaLIUU TI0 TEME
HAy4YHO-
HCCIIEI0OBATEIIbCKOM
pabotsl. Ha ocHOBanuu
0030pa IuTepaTypHbIX
JAHHBIX 00OCHOBBIBACTCS
aKTyaJbHOCTh, HOBU3HA,
MPAKTHYECKOE 3HAUCHUE
BBITIOJIHAEMON HAYyYHO—
UCCIIEIOBATENLCKON
pab6otsr. /Cp/

20

ITK-1 I1K-2
OIIK-5 YK
-1 YK-2
I1K-3 TIK-4

JI1.1JI1.2
J1.3J12.2
2.4
219233 54
25026 07 39
Ol11

Pa3znen 3. Hayuno-
HCcIe0BaTeIbCKast padoTa

3.1

Iens v 3amaun
sKkcnepuMmenTa. /Tema/

Iens v 3amaun
HKCIIEPUMEHTa, KOTOPhIE
JIOJKHBI OBITH PEIICHBI TIPH
MIPOBEJICHNH HAY4HO-
HCCIICIOBATEIbCKOM
paboThl, onpenieneHue
00BEKTa U IeIeh
nccnenosanus. /Ip/

[1K-1 I1K-2
OIIK-5 VK
-1 VK-2
I1K-3 I1K-4

J1.1J12.2
239739
O11

3.2

Meroanyeckas 4acThb.
/Tema/

OrnpeneneHne METOAUK
MPOBEICHUS SKCIIEPUMEHTA.
Be10op BapeupyembIx
¢dakTOopoB, 000CHOBaHUE
o0beMa IKCIIEpUMEHTa,
YrCIIa OTBITOB; MOPSIIOK
pea3alyy OIbITOB B
COOTBETCTBHUH C
WHVBUIYaIbHBIM
3aganuemM. OG0CcHOBaHUE
METO0B KOHTPOJIS
Ka4ecTBa MPOTYKIIHH,
CPEICTB U3MEPEHUN,
YCTaHOBJICHHE TOYHOCTH
U3MEPEHUN U
norpewmHoctu. /IIp/

ITK-1 I1K-2
OIIK-5 YK
-1 YK-2
I1K-3 TIK-4

J1.1
JI1.3J12.1
JI22J12.3

019233 54
3556 937 99
O11




3.3

ITocTanoBka
sKkcriepumenTta. /Tema/

Br16op, moaxroueHus u 7 [1K-1 T1K-2
HACTPOMKHU IPUOOPOB JIJIst OIIK-5 YK
BBIIIOJTHEHUS -1 YK-2
HCCJIeIOBaHUS. [IK-3 IIK-4
[IpoBenenue
IKCIIEpUMEHTa, 00paboTka
Y UHTEPIPETAIHS
pe3yiabTaros. /Ip/
Odopmienue oTuera mo 20 [TIK-1TIIK-2| JI1.1J12.2
MpaKTUKE, MOJIrOTOBKA OIIK-5 VK [393 D7 98 B9
JIOKJIa/1a 10 pe3yJibTaTam -1 YK-2 210011
HUCCIIEIOBAHUIA. [1IK-3 TIK-4
[ToaroroBka npe3eHTanuu K
3amure orueta. /Cp/
Ornucanue npoBeaeHUs 47 |TIK-1 [IK-2| JI1.1J12.1
JKCIIEPUMEHTA, IIPOLIECC OIIK-5 VK| JI2.2J12.3
€ro MpOoBEACHUS; -1 YK-2 |D1 02203354
COCTaBJICHHE IIK-3 [IK-4 |25 D6 37 D8
IIOCJIEIOBATEIIBHOCTH 99 011
OTIepaIHi, U3MEPCHUHN 1
HAOJIIOICHUI;, OIIMCAHHUE
KaKJIOM Oneparyu ¢ y4eTOM
BEIOpaHHBIX cpeacts. /Cp/
Pasnen 4. IlonBenenue NTOroB
NMPaKTHKH

4.1 |Ananu3 pe3ynbTaToB
IKCIIEPUMEHTA.
O06o0011eHNe MaTepHuasoB,
BBIBOJEL. /Tema/
3ader B BUAE JOKIAaa IO 4 [IK-1 IIK-2| JI1.1J12.2
pe3yabTaTam OIIK-5 YK (21 32 33 54
HCCICA0BaHUH. -1 YK-2 |D5526 97 38
/3auéTCOn/ I[IK-31IK-4| 29311

6. ®°OHJI OHEHOYHbIX CPEJICTB

6.1. KouTpoaLHbIe BONPOCHI H 3a1aHUSA

KOHTpOJ'IBHBIC BOIIPOCHI COOTBETCTBYKOT TCMATUKC IMTPOBCACHHOTO UCCJICIOBAHUS.

[IpuMepHBIii TepedeHb KOHTPOJIBHBIX BOIIPOCOB:

NN RN =

9.

10. Hackonbko U3ydeHbI paBuia KCIUTyaTallud UCCIEA0BATEIbCKOTO 000PYyI0BaHMUs?

Kakas oOmienaydnas v cneranbHas JutepaTrypa usydena?
Kaxkwne napopmaimoHHbie HCTOYHUKH HUCIIOTH30BaHbI 00 yJarOIIMCS ?

CucreMaTU3MpoOBaHa I cOOpaHHas HAYYHO-TeXHUYECKast HHpopMarus?
BrImmosHeH 11 TaTEeHTHBIN TTOUCK?

Ocyl11ecTBIIEH JIM TEOPETUUECKUN aHaTN3 BRIOpaHHON Mpo0i1eMbl?

Bremonaena mm O6y‘-IaIOHH/IMC$I KpUTHUYCCKasA OICHKAa MMCIOIIUXCA HaHHBIX?

O3HaKOMIICH U1 06yqalomm71c;1 C IIPOBOAUMBIMH B JTaHHOU J'Ia60paTOpI/II/I I/ICCJ'IC,Z[OBaHI/ISIMI/I?

O3HakoMJIEH JI1 00y4aIOUIMMCS C METO/IaMU OpraHMu3alK yueOHoi paboThl?
Kakue meToap! u3y4us o0yJaromuiicst B Xo/ie MpakTUKH?

11. Hackomnbko 000CHOBaHA BBI6paHHa}I METOJHKa I/ICCJ'ICI[OBaHI/I}I?

12

Oruanen nu aOvgamMUicd He0OX O TUMEIMYT HAREIKAMI IId TNORSTOHNIT UCCTATARATIN Y




13. KakoBbl npUHIIMIHATBHBIC JOCTH)KCHHUS MUPOBOK HAYKH B 00JIaCTH UCCIICAOBAHMS?

14. KaxoBbl NIpUHIMIHATIBHBIC TOCTUKEHUS POCCUHCKOM HAyKH B 00OJIACTH MCCIIEOBAHUS?
15. Ha ocHoBaHuu 4ero Oblja BEIOpaHa TeMa UCCIICTOBAHMS?

16. Hackonbko akTyanbHa Tema?

17. B ueM 3akiroyaeTcsi HOBU3HA IIPOBOJUMOTO UCCIIEI0BAHUS?

18. CocraBiieH 11 IIJ1aH UCCIIEI0BAaHUS B 1LIEJIOM?

19. Kaxkoit meTo1 BBIOpaH B KAYECTBE OCHOBHOTO JIJISl UCCIICIOBAHMS?

20. VYwyactBoBaJ JIn O0YYArOIIUICS B CO3JaHNHU SKCIIEPUMEHTAILHON YCTAHOBKU?

21. Hackonbko oTpaboTaHa METOAMKA U3MEPCHUI?

22. Kakue napameTpsl KOHTPOJIUPOBAIHUCH B XOJI€ OIBITOB?

23. Hcnonp3zoBan nu oOyyaroluics MeTOoAbl (U3MYECKOro WIM MaTeMaTH4eCKOro
MOJIETUPOBaHUsA?

24. Hcnonb3oBai Ju 00yYaroNIMiiCs METOIbI MATEMAaTUYECKOTO IJIAHUPOBAHUS?

25. Kakue KOHKpETHO I0JIy4€HbI 3KCIIEPUMEHTANIbHbBIE PE3YJIbTAThI B X0/1€ IPAKTUKU?

26. Hackonbko 06paboTaHbl MOTyYEHHBIE PE3yIbTAThI?

27. BBHINOIHEHA U CTATUCTUYECKast 00padoTKa Pe3yIbTaTOB?

28. Kakue rpaduueckue cnocodbl 00pabOTKH pe3ylbTaToOB UCTIOIb30BaAHBI?

29. Ananu3upoBanach JH JOCTOBEPHOCTh MOJYYEHHBIX PE3YyIbTATOB?

30. Kakue npuHIMIIUAIBHO BaXKHBIE PE3YJIbTAThI OJIYYEHBI?

31. CdopmynupoBaHbl I BEIBOIBI?

32. TlpoBoaWiOCh M CpaBHEHUE PE3YJIbTATOB UCCIIEIOBAHUS 00bEKTa pa3paboTKu C
OTEUYECTBEHHBIMU U 3apyOEKHBIMU aHaJIOraMu?

33. Kak coOTHOCSTCS C/elaHHbIe BHIBO/IBI C UMEIOIIUMUCS B JIUTEpAType TOUKAMH 3PEHUSI Ha JAHHYIO
npooiemy?

34. TIlpeanonaraercs Jiv MyOIMKaIus NOTYyYEeHHBIX pe3ynbTaToB? B kakoMm Buje?

35. Kakue npenioxeHus: 1 peKOMEH1aluu pa3padoTanbl 00ydyarommumes?

36. IlomMormna nu mpakTHKa YTOUHUTH (GOPMYIUPOBKY TEMBI KBAIU(DUKAITMOHHOMN paboThI?

37. Cnoxwuiach I K KOHILY IPAKTUKH CTPYKTYpPa KBATHU(PHUKAIIMOHHON paboThI?

38. IIpennonaraercs iu nocjienyrolee BHEAPEHUE pe3yIbTaTOB HAyYHBIX MCCIIEOBAaHUHN U pa3paboToK?
39. Yo He yJaoch BBINOJHUTH B X0/e npaktuku? [lo kakum npuuuHam?

40. Kak cam oOyyaromuiicsi OLIEHUBAET pe3yabTaThl CBOCH MPAKTUKHU?

41. Kaxkoe o00opyaoBaHNE UCIIOIH30BATIOCH MPU PEIICHUH HAYYHO-UCCIIECIOBATEIBCKUX 3a/1a4?
42. Tlepeuncnute KpUTEpUH BbIOOpA 00OPYAOBaHUSA?

43. Ha yeM OCHOBaH NPUHLUI PabOTHI BBIOPAHHOTO 000PY10BaHUS, KAKOBBI €r0 XapaKTEPUCTHUKN?

a4 ' o

6.2. TeMbI MUCLMEHHBIX Pa00T

He npegycMoTpeHsl.

6.3. ®oH OLIEHOYHBIX CPE/ICTB

®OHJ, OLIECHOYHBIX CpCACTB IpUjIaracTcs.

6.4. Hepeqem, BU/0B OIICHOYHbLIX CPEACTB

OtueT u JOKJIaa 1Mo TEMC UCCIICAOBaHMA.

7. YYHEBHO-METOAUYECKOE U HTHOOPMAIIMOHHOE OGECIHHEYEHHUE IMTPAKTUKHN

7.1. PexoMeHnayemas JJuTeparypa

7.1.1. OcHOBHAS JUTEPATYPA

ABTODBI, 3arnaBue W31aTenbeTBo, roj
JI1.1 |'epacumoB b. 1., |OcHOBBI Hay4YHBIX UCCIIEI0OBaHMIA: yueb. mocobue M.: DOPYM:
Jpoo6simesa B. B., NHOPA-M, 2013
3noouna H. B.,

Hwuxeroponos E.
B., Tepexosa I'. .




ABTODEL, 3ariaBue M3 naTenncTBO, rox
JI1.2 |Hdamackun b. b.,  |Qnexkrpoxumusi: yaeOHUK M.: Xumus,
[Terpuii O. A., KomocC, 2006
Hupnuua I'. A.
JI1.3 |Angpees 0. SI.  |DmekTpoxumust METaUIOB U CIIaBOB: yueOHOe ocodue |M.: M3marenbckuit
Jom "Beiciiee
O6pa3oBanue u
Hayka", 2016
7.1.2. JlomoJqHUTEJILHAS JUTEPATYPA
ABTODEL, 3ariaBue W3natenncTBO, rox
JI2.1 [damackuH b. b., |BBeneHue B 3€KTpPOXMMHUUECKYIO KUHETUKY: yueOHoe  |M.: Beicul. mk.,
[Terpuii O.A. mocoOue JUIsl CTY/. XUM. CIIeIl. YH-TOB 1983
JI2.2 |banamos B. B. Opranu3zanys Hay4yHO-UCCIIE10BATENbCKON M.:TVYVY, 2002
JESITEJIBHOCTH CTYZIEHTOB B By3ax Poccuu: B 3-X u.
JI2.3 |Tukynosa U. B., |IIpakTuKyM 10 aHATUTHYECKOW XHUMHUU U (PUZHUKO- M.: Belcwl. LK.,
[ITarmoBanoB H. A., [XuMHYECKUM METOJIaM aHaIKu3a: yael. mocooue s 2006
Aptemenko A. . [cTyaeHTOB By30B
J12.4 |Kum JI. KuneTnka 31eKTpOXUMHUYECKOTO PACTBOPEHHUS M.: Mup, 1990
METAJIJIOB: HAYYHOE U3TaHHE

7.2. IlepeyeHb pecypcoB HHPOPMAIMOHHO-TeJIEKOMMYHUKANMOHHON ceTH ""UuTepHer"

31 [GalvanicRus — uadopmarmonHo-o6pazoBaTenbHbiii CailT, CO3IaHHBIN CIICIIHATUCTaAMU-
npodeccruoHaiaMu B 00J1aCTH TaJIbBAHUKU M TAJIbBAHOTEXHUKHA COBMECTHO C KYPHAJIOM
«["abBaHOTEXHHUKA U 00Pab0OTKa TOBEPXHOCTHY, CIICITHATM3HPOBAHHBIMU KadeapaMu
yuuBepcureToB, HUM u Benymumu komnaausmu Poccun. - http://www.galvanicrus.ru/lit/

92 |XKypnan "Dnekrpoxumus” - https://sciencejournals.ru/journal/elkhim/

23 | Kypuan «Koppo3swust: MeTaiuibl, 3ammray - http://www.nait.ru/journals/index.php?p_journal_id=5

94 | XKypnan «[IpakTrka npoTHBOKOPPO3MOHHOM 3amuTh» - http://www.corrosion-protection.ru/ru/o-
zhurnale/

D5 | Kypuan npuxnaanoi xumun - https://sciencejournals.ru/journal/prikkhim/

26 |XKypnan «/38B. By30B. XuM. Xum. TexHonorus» - http://journals.isuct.ru/ctj/

D7 |Kypuan «Xumudeckas Texnonorus» - http://www.nait.ru/journals/index.php?p_journal_id=1

D8 |OcHOBBI HAYYHBIX HCCIEIOBAHUN U HMHKEHEPHOTO TBOpUYECTBA (yueOHO-UCCIEeI0BATENbCKAS U
Hay4HO-UCCIe0BaTeNbcKas paboTa cTy/ieHTa): Y4uebHo-mMeroandeckoe nmocooue / 3emmsinon K.I'.,
[TaBnoBa N.A., - 2-e u3n., crep. - Mocksa :@aunTa, 2017. - 68 c.: ISBN 978-5-9765-3110-9. -
Tekcr : anextponnsbiid. - URL: https://znanium.com/catalog/product/959821.

29 |ABneenko, A. M. HayuHo-uccnengoBarenbckasi paboTa CTyIeHTOB : yueOHoe mocodue / A. M.
Asneenko, A. B. Kynps, 3. A. Cokonosckas ; noa. pea. A. B. Kyaps. - Mocksa : U3a. Jlom
MUCuC, 2008. - 78 c. - Tekcr : anexkrponnsii. - URL:
https://znanium.com/catalog/product/1223211.

210 |Bemonaenne u opopmiieHrE BHITYCKHBIX KBATU(DUKAIIMOHHBIX padoT,
HAYYHO-HMCCIIEIOBATEBCKUX pa0OT M OTYETOB I10 MPAKTHKAM : MeToAmdecKue ykazanus / M. b.
brikoBa, XK. A. I'opeea, H. C. Koznoga, /. A. [logropssiii. - Mocksa : U3a. lom MUCuC, 2015. -
68 c. - Tekct : snekrponHbIii. - URL: https://znanium.com/catalog/product/1223233.

D11 |DneKTpOHHBIN KaTaJor HAyYHO-TEXHUYECKOU JuTepartypsl - http://catalog.viniti.ru/Default.aspx

7.3.1 IlepedyeHs NPOrpaMMHOI0 00ecrieYeHus

7.3.1.1|Oneparmonnas cucrema Windows 10 Education [Cy06niieH3HOHHBIH 10r0BOp Ne

Tr000169903 ot 07.07.2017]

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

7.3.1.3|Google chrome [YuuBepcanbHas obiectsernas aumensus GNU GPL]




7.3.1.4|NanoCAD 11 Plus [Axkagemuueckast aunensus: cepuiiasiii Homep NC110P-07691 ¢
09.09.2019 roga no 25.08.2021 ronal]

7.3.1.5|Office Pro + Dev SL [["ocynapcTBennbiii kouTpakT Ne 442019-004 ot 24.05.2019 cpoxk
JercTBus 3 roaal

7.3.1.6/ChemDraw Professional Academic perpetual license [I"'ocynapcTBeHHbIN KOHTpaKT No
3MO-007 ot 02.12.2019 r.]

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

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

7.3.1.9|Zoom Professional Licenses [orosop moctaBku Ne [1-033/2020 ot 01.06.2020]

7.3.2 IlepeyeHb HHPOPMAITHOHHLIX CIPABOYHBIX CHCTEM

7.3.2.1|MUudopmannonno-anamuruueckas cuctema SCIENCE INDEX

7.3.2.2| TexakcnepT

7.3.2.3|Enqunoe okHO nocTyna K HHGOPMAIMOHHBIM pecypcam

7.3.2.4|UPBUC

7.3.2.5|Hayunast snextponnas 6udnunoreka eELIBRARY.RU

7.3.2.6|Koncynprantlliroc

7.3.3 Ilepedenn 00pa3oBaATEILHBIX TEXHOJOTHI

7.3.3.1|LMS Moodle

7.3.3.2|9bC Znanium

8. MATEPUAJIbBHO-TEXHUYECKOE OBECIHEYEHUE NPAKTUKHA

8.1|Peanu3anmst yueOHOM TUCIUIUIMHBI TPEOYET HATHYUS:

8.2|yueOHast ayuTOpus Ui IPOBEACHUS 3aHATHI JIGKITHOHHOTO THITa M IPAKTHYECKUX 3aHATHH,
000pyIoBaHHAs CHCIIHATM3UPOBAHHOHN (YI€OHOM ) MeOEIbIO (CTOJIBI, CTYIbS, IOCKA Ay TUTOpHAs),
o0opy0BaHue JUIsl TPEe3eHTAMHN y4eOHOT0 MaTepraa no AUCUUIUIMHE (HOYTOYK, TPOEKTOp,
9KpaH); yueOHas ayTUTOPHS ISl IPOBEICHHS TPYIIIOBBIX U WHAWBUIYAIbHBIX KOHCYIbTALINH,
TEKYILLEro KOHTPOJIS M MPOMEXYTOUHOH aTTecTanuu, 000pyJOBaHHAs ClIEUATU3UPOBAHHON
(yueOHoi1) Mebenbo (CTOMBI, CTYJIbS, JOCKa ayTUTOpHAsi KOMOMHUPOBAaHHAs); yueOHas ayIuTOpUs
JUI IPOBE/ICHUS] HAYYHBIX MCCIIEJOBaHUM, 000py/10BaHHAs CIIEUAIN3UPOBAHHOH (yueOHOiN)
MeOeNbI0 (CTOJBI, CTYJIbs, JOCKA ayJJUTOPHAs ), MyJTbTHMEIUIHHBIN KOMIUIEKC, SKpaH, HOYTOYK,
[13BM, a Taxxe 1abopaTopHbIM 000pyI0BaHUEM (BBITSXKHOMU IIKa(, aHATUTUYECKHE BECHI,
BOJIETMETPHI, aMIIEPMETPHI, PEOCTATHI, HCTOUHUKHU MTUTAHUS, TEPMOCTATHI, CYIIMIBHBIA KA,
aBTOTpaHchopmaropsl, pH-MeTpel (MOHOMEpHI), MAaTHUTHBIE MELIANIKHU, IITATUBbI, MOTEHIIMOCTAT-
rasibBaHocTat, BOJI, ananuzatop BoJabaMIepoOMETPUUYECKUH, CIEKTPOPOTOMETP, OJIeCKOMeEp) U
Ha00pOM HEOOXOAUMOM XMMUYECKOH MOCY/bl U PEAKTHUBOB.

9. METOINMYECKHE YKAZAHUA JUIA OBYYAIOLIINUXCSA ITO OCBOEHUIO ITPAKTUKH

[lepen HayaaOM MPAKTUKU CTYAEHT 00sI3aH MOJIYYUTh Y PYKOBOJIUTENS HHAWBUIYAIbHOE 3aJaHne. B
MepHOJ] MPAKTUKU CTYEHTHI JOJKHBI COOpaTh HE0OX0UMBbIe MaTepuabl A oTyeTa. B nmpouecce
MPOXOXKJICHHUS IPAKTUKU CTYIEHT UMEET MPABO MOJIy4aTh HEOOXOJUMbIe eMy KOHCYJIbTAI[MH IO BOTIpOcam
COJIepKaHus IPAKTUKHU U MOATOTOBKH OTYETa Y PYKOBOJUTENS MIPAKTUKU OT yHUBepcuTeTa. HayuHo-
ucclieoBaTeNbCcKas paboTa 3aKaHYMBAETCs IIPEACTABICHUEM OTYETa B IEYaTHOM BHUJIE MO
MHAUBUAYAIbHON TeMe paboThl. CTyIEHT T0MycKaeTcs K aTTeCTalluy [10Cie COCTABIEHUS OTYeTa U
IIPEIBABICHUS €0 pyKOBOIUTENIO TpakTUKU. Coaeprxanue ordera o nposeneHHoit HUP onpenensercs o
COIJIACOBAHUIO C MpernojaBareneM. PekoMeHIyeMblil MepedeHb pa3[eNioB: aHHOTAallMs, BBEJEHUE,
JUTEpaTypHBIA  0030p, FIKCIIEPUMEHTANIbHAs YacTh, 00CYKICHHE PE3yIbTaTOB, OCHOBHBIE PE3yIbTATHI U
BBIBO/JIbI, CITUCOK JINTEPATypbl. ATTECTAllMsl TPOBOJUTCS HA OCHOBE 3alUTHl OTYETa,
MOJITOTOBJICHHOTO CTYJEHTOM I10 UTOraM MpakTHKH. OT4eT 0(opMIIIETCs U CAACTCS PYKOBOIUTEIIO
MIPAKTUKU B KOMITBIOTEPHOM BHJI€ U TyOIupyeTcst Ha OyMa)KHOM HOCUTENe o (popMe, yCTaHOBIIEHHOH B
yHuBepcurete. OdopmiieHue oTuéTa 1o npaxkTuke ocymectsisercs B cootserctsuu ¢ ['OCT 7.32-2001




«Otuer 0 HayuHO-HCcCcNenoBaTenbckon padore», [OCT 2.105-95 «O0bmue TpeboBaHMs K TEKCTOBBIM
JOKyMeHTam». B oTueTe He0OX0aMMO AaTh OMMCAHKUE BCEX Pa3/IeNioB, KOTOPBIC OBLIIN H3y4YEHBI 32 BpEMs
MPOXOXKACHHS TpakTHKH. J[iist 3a1uThl oTyeTa oopmiIsieTcs pe3enTanus B mporpamme PowerPoint. TTo
OKOHYAHWUH MPAKTUKH TOCIIC BHIMOTHEHHS BCEX BUIAOB Pa0OT CTYACHT CAAeT 3a4eT (3alUIIaeT OTYET) C
i epeHIIMPOBaHHON OLIEHKOW PYKOBOIUTEIIO IIPAKTUKU OT YHUBepcuTeTa. [Ipu atTecranuu
VUUTHIBACTCSI MOCEIIAEMOCTh CTYICHTOM BCEX 3aHATUH, MPOBOJIUMBIX BO BpEMs IPAKTHKU M YPOBEHb
YUYaCTHSI CTYJICHTA B 3aHATHSX, TPOBOJUMBIX B IIEPUOJT PAKTUKU. TakKe YUUTHIBACTCS COJIEPIKAHHUE U
MPABIIIBHOCTH O(OPMIICHUS OTYETA 0 MPAKTUKE U OTBETHI HA BOIIPOCHI B X0J1€ 3alUTHI oT4eTa. OlieHKa
0 MIPAKTHKE (3a4€T) MPUPABHUBACTCS K OICHKE (3a4ETy) MO TEOPETUYECKUM KypcaM OOy4eHUs U
YYUTHIBACTCSI IPU PACCMOTPEHUU BOIIPOCA O HA3HAYECHUU CTUIICHIUH (JIOMMYyCKE K IK3aMEHAIIMOHHON
CeCcCHH).
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1. IEJIN ITPAKTUKH

1.1|3akperuieHre TEOPETHUSCKUX 3HAHUHN U MPAKTUYECKUX HABBIKOB, MTOJIYYEHHBIX B IIPOIIECCE
o0y4eHHs o mporpamme OakaaBpuata; MpHOOPETCHUE TPAKTUIECKOTO OIbITa paboTHI ¢
UCTOYHUKAMU HAYIHO-TEXHHUYECKON HH(OPMAIIIH, OTIBITa ITOCTAHOBKY ¥ BBITIOJHEHUS HAYYHO-
UCCIICIOBATEILCKUX U MPOCKTHBIX 3a/1a4; OBJIAZICHUE METOIOJIOTUEH U METOIaMU 00pabOTKH
Pe3yJIbTAaTOB MCCISNOBAHUS; COOP, MOATOTOBKA U aHAJIN3 MAaTEPHAJIOB 10 TEMATHKE BBITYCKHOM
KBATH(UKAIIMOHHON PabOTHI.

2. 3AIAYU ITPAKTUKHU

2.1|saBisIt0TCS. OKOHYATENbHOE (POPMHUPOBAHKE Y 00yUAIOIIUXCS MPOPECCUOHATBHBIX KOMIIETEHIIHIH,
CBSI3aHHBIX C IIEJIOCTHBIMIIPEACTABICHHEM 00 OpraHU3alK HAy9HO-UCCIIEI0BATEIbCKOM
JeSITeTLHOCTH U CHCTEME YIPABJICHUS! HAYYHBIMU HCCIIEAOBAHUSIMU; O CTPYKTYpE OpraHU3aLuu 1
OCHOBHBIX (DYHKIMSIX MCCIIEIOBATEIbCKUAX U YIPABICHUECKHX MTOIPA3ICIICHUN; OCBOCHHE
HOPMATHUBHOM JJOKYMEHTAIMH U CPEICTB MPOTPAMMHOTO 00ECIIeUeHHsI CCIIEA0BATELCKOTO
HOJpa3eIeHus; IPUOOPETEHUE OIbITAa OPraHNU3aAIMY CAMOCTOSTEIILHON U KOJUICKTHBHOW Hay4HO-
MCCJIEI0BATENbCKOM paboThl; 0000IICHIE U CHCTEeMAaTH3allUsI TAHHBIX JIJIS1 BBITIOJTHEHUS
BBIITYCKHOW KBAIM(UKAIIMOHHON pabOThI; pa3BUTHE y 00YJaIOMINUXCS

3. MECTO NPAKTUKH B CTPYKTYPE OBPA3OBATEJIbHOU ITPOI' PAMMBI

Huka (pasgen) OOIT: |E2.0.04(Hz[)

3.1|/TpedoBanus K NpeIBapuTEIbLHO NOATOTOBKE 00YYAIOIIEr0CH:

3.1.1{ITpuGops! U METOABI UCCIICIOBAHUS

3.1.2|IIpousBoncTBeHHas MpakTuka: Hay4uHno-uccienoBarenbckas pabora

3.1.3|TeopeTnueckas IEKTPOXUMHUS

3.1.4|Koppo3us u 3aimuTa MaTepruaioB OT KOPPO3UH

3.1.5|OcHOBBI HayYHBIX UCCIIEJOBAHUM U TPOSKTUPOBAHUS

3.1.6{Texnomnorus noiay4deHusi GyHKIMOHAIBHBIX TOKPBITHI

3.1.7|100masa xuMuyeckas TEXHOJIOT U

3.1.8 HpOI/I3BO,Z[CTBCHHa$I ITIPpaKTHUKa: Texnonoruueckas (HpOCKTHO-T@XHOJ’IOFI/I‘leCKaH) IIpaKTUKa

3.1.9|2nexTpocuHTE3 HEOPTAaHUIECKUX COSTMHEHHUN

3.1.10{IHHOBaLIMOHHBIE MAaTEPHAIIBI B DHEPTETHKE

3.1.11{AHanuTH4eCKU KOHTPOJIb TEXHOJOTUH MaTepHaIIOB

3.2|/IlucuMMIMHBI M MPAKTUKH, JJI51 KOTOPBIX OCBOECHNE TAHHOMH TUCHUTLIUHBI (MOTYJIs1)
He00X0UMO KaK NMpeAlIecTByomee:

3.2.1|IToaroToBKa K MpoIeIype 3alliThl U 3alI1Ta BBITYCKHON KBATN()UKAITMOHHONW PabOTHI

4. KOMIIETEHIHUU OBYYAIOIIEI'OCs, ®OPMUPYEMBIE B PE3YJIbTATE OCBOEHUA
JUCHUITVIMHBI (MOYJIA)

IIK-3: cioco0eH NPpUHUMATh KOHKPETHbIE TEXHHYECKHE pelieHusl IPU pa3padoTke
TEXHOJOTHYEeCKHX NMPOLECCOB, OCYIIECTBIATh TEXHOJIOTHYECKHI MPouece B COOTBETCTBHH €
perJiaMeHTOM, MCII0JIb30BAaTh TEXHHYECKHE CPeICTBA IS U3MEePEeHHs OCHOBHBIX I1apaMeTpoB
TEXHOJIOTHYEeCKOI0 NMPouecca, CBOMCTB ChIPbs U NPOAYKIUH, BLIONPATh TEXHHYECKHE CPEACTBA U
TEXHOJIOTHH € Y4eTOM 3KOJOTMYEeCKHUX MOCJIeACTBHI UX NPUMEHEHUA

3HaATD:

VYpoBeHb | |0CHOBHBIE TEXHOJIOTHYECKHE MTPOLIECChl, 000pyA0BaHNE, TPOTPaMMHbBIE TEXHUYECKUE
CpeACTBa XUMHUECKOW TEXHOIOIMH (PYHKIIMOHAIBHBIX MaTEPUAJIOB U MOKPHITHIA; TapaMeTphbl
TEXHOJIOTHUYECKOT0 KOHTPOJISI KAUeCTBAa TOTOBOW MPOIYKITNH;

YpoBeHb 2 |0CHOBHBIE TEXHOJIOTHYECKHE MTPOLIECChl, 000pyA0BaHNE, MPOTPaMMHbBIE TEXHUYECKUE
CpeACTBa XUMUYECKOH TeXHOJIOTUU (PYHKIIMOHAIBHBIX MAaT€pPHAIOB U MOKPHITHIA; TPUHIUI
paboThI U KJIACCU(PHUKALUIO TEXHOJIOTHYECKOTO 000py10BaHUS; METObI U CPEJICTBA




M3MepeHus oKaszaTesiel paboThl TEXHOJIOTHYECKOro 000pyA0BaHNUS;

VYposens 3

OCHOBHBIC TCXHOJIOTUYCCKHEC TPOUCCCHI, OGOpy,Z[OBaHI/IC, MMPOrpaMMHBIC TCXHUYCCKUC
CpeCTBa XUMUYECKOM TEXHOIOTHH (QYHKIIHOHATBHBIX MAaTEPHAIOB U TIOKPBITHI; IIPHHIIAIT
paboThI U KJIacCU(PUKAIIUIO TEXHOJIOIHYECKOr0 000PYA0BaHUSs; ITapaMeTPhl
TEXHOJIOTHIECKOT0 KOHTPOJIS Ka4eCTBa TOTOBOM MPOIYKIIUH; METO/IBI M CPEACTBA H3MEPECHHUS
IOKa3aTesie paboThl TEXHOJOTHYECKOI0 000PYI0BAHHSI;

YMmern:

Yposens |

IIPUMEHATh METOAbBI U CIIOCOOBI OIIPECACIICHUA CBOMCTB MaT€puraioB, COBpEMCHHBIC
OKCIICPUMCHTAJIBHBIC MCTOAbI UCCIICIOBAHUA UX XHUMHYECKOM CTPYKTYPHEI,

VYposens 2

MPUMCHATH MCTOAbBI U CII0COOBI OIpPCACIICHUSA CBOICTB MaTcpHraJioB, COBPCMCHHBIC
OKCIICPUMCEHTAJIBHBIC METOAbI HCCIICJOBAHUA UX XHUMHYSCKOHN CTPYKTYPHEI; BBI6I/IpaTB
HOBEHIIINE TEXHOJIOTUH C YUCTOM TCXHHUKO-3KOHOMHNYCCKUX U 3KOJOTMYCCKUX HOKa3aTCHeﬁ;

Yposens 3

MIPUMEHSITh METOJIbI M CIIOCOOBI ONpeIeNICHUS] CBOMCTB MaTepHUaIoB, COBPEMEHHbIE
SKCIIEPUMEHTAJIbHBIE METO/Ibl UCCIIEIOBAHUS X XUMUYECKON CTPYKTYpPbI;BEIONpATH
HOBEHIIINE TEXHOJIOTHH C yYEeTOM TEXHUKO-3KOHOMHYECKUX M SKOJIOTHUECKHUX MoKa3aTelei;
BBEIOMpATH TEXHOJIOTUYECKOE 000PYI0BaHNEe,000CHOBBIBATH BHIOOP MPHOOPOB U YCTPOUCTB
JUTSL KOHTPOJISl TEXHOJIOTHYECKUX MapaMeTPOB U onpezeneHus: GU3NKo-MEeXaHUUECKUX U
CHeIMaIbHBIX CBOWCTB MaTEpPUAJIOB,;

Baagern:

VYposens 1

HaBBIKaMH BI)I60pa TCXHOJIOTHYCCKUX MPOUCCCOB U PCIKMMOB IIPpH PCIICHUHN 3a1a4
HpO(beCCHOHaHBHOﬁ ACATCIIbHOCTH,

Yposens 2

HaBBIKaMH BI)I60pa TCXHOJIOTHYCCKUX MPOUCCCOB U PCIKMMOB IIPpH PCIICHUHN 3a1a4
HpO(beCCHOHaHBHOﬁ ACATCIbHOCTH, HABbIKaAMH p33pa6OTKI/I TCXHOJIOTHYCCKUX ITPOLCCCOB;

Yposens 3

HaBbIKaMH BI)I60pa TCXHOJIOTHYCCKHUX MPOUCCCOB U PCIKMMOB IIPpH PCIICHUHN 3a1a4
poeCCUOHATILHOM JIeATEIbHOCTH; HABBIKAMH Pa3pa00TKU TEXHOJIOTHYECKHUX IPOIIECCOB,
oTmpe/IeTICHUs MapaMeTPOB pabOTHI MPUOOPOB M 0OOPYTOBAHMS SISl TTOTYUSHHUSI MAaTEPUATIOB C
3aJJaHHBIMH CBOWCTBaMH,

nK-2:

crnocooen OCyHIECTBJIATH CﬁOp, CUCTEMATHU3AlIMI0O 1 AaHAJIN3 HaquO-TeXHH'{eCKOﬁ

HH(OPMaALIH 0TEYECTBEHHOI0 M 3apPy0eKHOIr0 ONBITA M0 TEMATHKE HCCJICAOBAHUS

3HATh:

Yposens |

METO/IbI TTIOUCKA, 00pa0OTKH U aHAIN3a HAYYHO-TEXHUYECKON HHPOPMAIIHH 110 TTPOQPHUITIO
BBITIOJTHSIEMOI pabOTHI;

Yposens 2

METO/IbI TTIOUCKA, 00pa0OTKH U aHAIN3a HAYYHO-TEXHUYECKON HHPOPMAIIHH 110 TPOQPHUITIO
BBITIONTHSIEMOM pabOThl; OCHOBHBIE HAYYHBIE  TEXHOJOTHYECKHE MPOOIEeMbI B CBOEH
MPEAMETHOM 00J1aCTH, METOBI U CPEJICTBA X PEIICHUS;

Yposens 3

METO/Ibl TIOMCKA, 00pabOTKH U aHAIN3a HAYYHO-TEXHUYECKOW NH(OpMALIUK 1O MPOdUITIO
BBINOJIHAEMON PabOThI; OCHOBHBIE HAyYHbIE M TEXHOJIIOTHYECKHUE POOIEMbI B CBOEH
MIpeIMETHOM 00JIaCTH, METOJIbI U CPEJICTBA UX PEIIECHHUS; METO/Ibl UCCIIEI0BAaHUS B TaHHON
PEeIMETHOM 00aCTH; MOAX0 bl K OPraHU3aIlMK UCCIIEA0BAaTEIbCKUX U IPOEKTHBIX padoT;

YMeTh:

Yposens |

OCYILIECTBIIATH MOUCK, 00pabOTKY U aHAIM3 HayYHO-TEXHUYECKON MH(DOpMALIMK IO TPOPHITIO
BBINOJIHAEMON PaOOTHI; IPUMEHSTH [TOJTyYSHHbIE 3HAHUS MPU TEOPETHUECKOM aHaIN3e
(U3UKO-XMMHUYECKUX MPOIIECCOB;

YpoBens 2

OCYILIECTBIIATH MOUCK, 00pabOTKY U aHAIM3 HayYHO-TEXHUYECKON MH(DOpMALIMK IO TPOPHITIO
BBINOJIHAEMON pabOTHI, B TOM YHCIIE C IPUMEHEHHEM COBPEMEHHBIX TEXHOJIOTHii; TPUMEHSTh
MIOJIyYE€HHBIE 3HAHMSI IPH TEOPETUYECKOM aHAJIM3E;

Yposens 3

OCYILIECTBIIATH MOUCK, 00pabOTKY U aHAIM3 HayYHO-TEXHUYECKON MH(DOpMALIMK IO TPOPHITIO
BBINOJIHAEMON pabOThI, B TOM YHUCIIE C TPUMEHEHUEM COBPEMEHHBIX TEXHOJIOTUI;IPUMEHSTh
MOJIyYE€HHBIE 3HAHUSI IPH TEOPETUYECKOM aHAIM3€E U SKCIIEPUMEHTAIEHOM HCCIIeI0BaHUU
BEIIECTB M (PU3HKO-XUMHUYECKUX MTPOIECCOB;

Baagern:

VYposens 1

HaBbIKAMU PabOThI C UCTOYHUKAMH HAyYHOH MH(pOpMaIy, pedeprupoBaHus HAYUHBIX




MyOJMKaNWii; METOAaMH ITOMCKa, CUCTEMATU3aI[MY 1 aHATIN3a HayYHO-TEXHUUECKON
nH(bOpMaINH;

YpoBens 2

HaBBbIKAMU CAMOCTOSITENIbHOW Hay4YHO-HUCCIIEJ0BATENIbCKOM 1€ TEIbHOCTH, PA0OTHI €
MCTOYHHMKAMHU Hay4YHOU MH(pOopManuu, pedepupoBaHus HAyYHBIX MyOIMKALUN; METOIaMHU
MIOMCKA, CHCTEMATU3allMU U aHAJIN3a HAYYHO-TeXHUYECKON MH(opMaImu;

Yposens 3

uHpopMaLKel 0 COBPEMEHHBIX TEHACHLUAX U MEPCIEKTUBAX Pa3BUTHH XUMUYECKON
IIPOMBILIICHHOCTH; METOJAMU ITIOMCKA, CUCTEMATU3alMU U aHAJIM3a HAyYHO-TEXHUYECKOU
nHGOpMalUY; HABBIKAMH UCIIOJIb30BaHUS IPOPECCUOHATIBHBIX 0a3 TaHHBIX B IaHHON
pEeIMETHOM 00aCcTH; HaBBIKAMH 0OpaIeHus ¢ HAYYHOH U TeXHUYECKOH JIMTepaTypoi

IIK-1: ciocofeH MIaHUPOBATH U MPOBOAUTH (PU3NYECKHEe M XUMUYECKHE IKCIIEPUMEHTHI,
NPOBOIUTH 00pa0OTKY UX Pe3yJIbTATOB U OLIEHUBATH MOTPEIIHOCTHU, BHIABUTIATh THIIOTE3bI U
YCTAHABJIUBATH TPAHMIIBI X PUMEHEHHs], MPUMEHSITh METOIbI MATEMATHYECKOI0 AHAJIN3A U

MOACJIHPOBAHUA, TCOPETUIECCKOI0 U IKCIICPUMEHTAJBHOI0 HCCICT0BAHUA

3HaTh:

ypOBeHI) 1 AHAJIMTUYCCKHUEC U YNCIICHHBIC MCTOAbI HJIaHI/IpOBaHI/IFI n HpOBCIIeHI/Iﬂ BKCHepI/IMeHTOB;
OCHOBHBIC ATaIlbl IJIAHUPOBAHMS KCIIEPUMEHTA; OCHOBHBIC ITAKETHI IIPUKIIATHBIX IPOTPAMM,
HGO6XO[[I/IMBIX JIA BBIITOJITHCHU S BKCHepI/IMCHTa nu 06pa6OTKI/I JTAHHBIX

YpoBeHb 2 |METO/IbI TUTAHUPOBAHKS M IMPOBEJCHUS SKCIICPUMEHTOB; OCHOBHBIC 3TaIlbl TUTAHUPOBAHMS
3KCH€pI/IM€HTa; OCHOBHBIC ITaKCTHI HpI/IKJIaIlHI)IX nporpaMM, HGO6XOI[I/IMI>IX JJIA BBIITOJIHCHU S
AKCIIEPUMEHTA U 00pa0OTKH JaHHBIX

YpoBeHb 3 |METO/IbI TUTAHUPOBAHKS M IMPOBEJCHUS IKCIICPUMEHTOB; OCHOBHBIC 3TaIlbl TUTAHUPOBAHMS
IKCIIEPUMEHTA; METOIbI 00pa0OTKH PE3yJILTATOB IMPOBEICHHOTO SKCIICPUMEHTA; OCHOBHBIC
MaKeThI MPUKIIATHBIX TPOrpaMM, HEOOXOIUMBIX JIJIsI BBITTOJIHCHHS YKCIIEPUMEHTA U
00pabOTKH JTAHHBIX

YMeTh:

YpoBeHb | |mOAroTaBIMBATE UCXOIHYIO HH(POPMAIIUIO IS TTIAHUPOBAHKS YKCIIEPUMEHTOB U TIPOBOIUTH
ee 00paboTKy C MCIOIH30BAHUEM ITAKETOB IPHUKIIATHBIX TPOTPaMM

YpoBeHb 2 |MOArOTaBIMBATh HCXOIHYIO HHPOPMAIIUIO AJIs TUTAHUPOBAHUS SKCIIEPUMEHTOB U TIPOBOIUTH
ee 00paboOTKy ¢ UCIOJIb30BAHUEM MMAKETOB MPUKJIAJHBIX MPOTPAMM; HCIOJIB30BaTh 0a3bl
JTAHHBIX B IAaHHOW MpEeIMETHOM 0051acTH;

YpoBeHb 3 |MOArOTaBIMBATh HCXOJHYIO HHPOPMAIIUIO AJIs TUTAHUPOBAHUS SKCIIEPUMEHTOB U TIPOBOIUTH
ee 00pabOTKy ¢ UCIIOIH30BAHUEM MMAKETOB MPUKIAHBIX POTPaMM; HCIOJIb30BaTh 0a3bl
JAHHBIX B IAHHOM MPEeIMETHOM 00J1aCTH; MPOBOIUTH 00PAOOTKY Pe3yabTaTOB
BKCHepI/IMeHTOB C UCITIOJIB30BAHUCM ITAKCTOB HpI/IKJ'Ia)IHI)IX nporpaMM

Baagersn:

VYpoBeHb | |HaBbIKaMU MPUMEHEHUS AHATUTHYECKUX U YMCICHHBIX METOJIOB PEIICHHS MTOCTaBICHHBIX
3aJ4a4, HaBbIKaMH HpOBC]leHI/ISI 3KCHepI/IM€HTa C UCITIOJIB30BAHUEM ITAaKCTOB HpI/IKJ'Ia]lHI)IX
MIPOrpaMM;

YpoBeHb 2 |HaBbIKAMH MPUMEHEHUS aHATUTHYECKUX U YMCICHHBIX METOJIOB PEUICHHS MTOCTaBICHHBIX
3a/1a4; HaBBIKAMH TMPOBEJICHUS SKCTIEPUMEHTA U 00pabOTKHU €ro Pe3yIbTaToB C
WCIOJIb30BAHNEM MAKETOB MPUKIIAJIHBIX TPOTPAMM;

ypOBeHB 3 HaBbIKaAMH HpI/IMeHeHI/IH AHAIINTUYCCKUX U YHUCIICHHBIX METOI0OB peHIeHI/ISI IIOCTABJICHHBIX

3ala4, HaBbIKaMU MMPOBCACHUS SKCIICPUMECHTA U O6pa6OTKI/I €ro pe3yjibTaToB C
HCIIOJIB30BAHHUEM MMAaKETOB NPHUKIIAJHBIX IIPOTrpaMM; HABBIKAMU HCITIOJIB30BAHHA
HpO(pCCCI/IOHaHBHBIX 0a3 JaHHBIX B ,I[aHHOﬁ HpeHMCTHOﬁ O6J'IaCTI/I;

IIK-4: cioco0eH UCnOo/Ib30BATH OCHOBHbIE €CTECTBEHHO-HAYYHbIEC TEOPUH IS IOHMMAHUS
NPUHIUIIOB PadoThl NPHOOPOB M YCTPOMCTB, /ISl IPOrHO3MPOBAHUS CBOMCTB ()yHKIMOHAJIBHBIX

MAaTEpPHAJIOB NPH peleHNuH NPodecCHOHAIBHBIX 32124

3HATh:

VYposens 1

CBOMCTBA XUMHUYECKHUX 9JICMCHTOB, COCIMHEHUH U QJICKTPOAHBIX MATCPUAJTIOB HA UX OCHOBC
AJI PECIICHU HAYYHO-UCCICAOBATCIIBCKUX 3aaa4,

YpoBens 2

OCHOBHOE 000pyZI0BaHME U 00JacTh €ro MPUMEHEHHUS U1 IPOBEACHUS HAyYHO-




HUCCICO0OBATCIIbCKHUX pa60T; CBOMCTBA XUMHYECKHX DJICMCHTOB, CO€I[I/IHGHI/H>'I " SJICKTPOJHBIX
MaTCpraJIOB HA X OCHOBC JJISI pCHICHUA HAYUYHO-UCCIICAOBATCIILCKUX 3a/1a4,

ypOBeHB 3 POJIb 1 BO3MOXHOCTH COBPEMCHHBIX METOJ0B HUCCIICAOBAHUA 1 obnacTH ux IMPUMCHCHHA B

HAy4YHO-HCCIIEIOBATEILCKON PaboTe; CBOMCTBA XUMUYECKUX FJICMEHTOB, COSIMHECHHHA U
ANEKTPOJAHBIX MAaTEPHUAJIOB Ha UX OCHOBE sl pEIICHUS HAyYHO-UCCIIeI0BATEIbCKUX 3a/1aY;
OCHOBHOE 000py/I0BaHHE U 00JIACTH €r0 MPUMEHEHUS IS IPOBEJCHNUS HAyYHO-
WCCJIEIOBATEILCKUX U MPAKTUYECKUX paboT;

YMerh:

ypOBeHB 1 |MCnonIB30BaTh 3HAHKS CBOMCTB XMMHYECCKUX COGI[I/IHCHI/Iﬁ N MaTCpHUAJIOB MJIA pCIICHUS 3a1a4

npoeccroHabHOI e TEIbHOCTH;

VYpoBeHb 2 |paboTaTh Ha COBPEMEHHBIX MPUOOPAX AJIS JIIEKTPOXUMUUYECKUX UCCIIETOBAHUH,

OpPTraHU30BBIBATh MPOBECHUE IKCIIEPUMEHTOB U UCTIBITAHUH, TPOBOAUTH UX 00pabOTKY U
aHAIM3UPOBATh PE3YJBTATHI C UCIIOJIF30BAaHUEM MTAKETOB MPHUKIIATHBIX IPOTPAMM;
aHAJTM3UPOBATh TEXHUYECKYIO IOKYMEHTAIHUIO HA MPUOOPHI U TOAOUPATh 000PYAOBAHHE IS
IIPOBEICHUS HAYYHO-HUCCIICIOBATEILCKUX PadoT;

ypOBeHL 3 |ucnonp30BaTh 3HAHUSA CBOMCTB XUMHUYECKUX COGI[I/IHCHI/Iﬁ U MaTCpUuaJIOB AJIA pCIICHUS 3aaa4

npoeCCHOHATLHOMN IeATEIFHOCTH; padoTaTh HAa COBPEMEHHBIX TPUOOpax s
JIEKTPOXUMUYECKHUX MCCIIEJOBAaHUMN, OPIraHU30BbIBATh MPOBEICHHE SIKCIIEPUMEHTOB U
WCTIBITAHUHN, TIPOBOANUTH X 00paOOTKY U aHATTM3UPOBATh PE3YIbTATHI C HCIIOJIb30BAHHEM
[IAKeTOB PUKJIAJHBIX IPOrpaMM; aHAIU3UPOBATH TEXHUUECKYIO JOKYMEHTALUIO Ha
puOOpEI ¥ TOI0MPaTh 000PYAOBAaHKE JUIS IPOBEACHUS HAYUYHO-HCCIIEA0BATENbCKUX PAboT;

Baagern:

ypOBeHL 1 [HaBBIKAMH BLI60pa, INOAKIOYCHHUA U HaCTpOﬁKH HpI/I60p0B JJIA BBIIIOJTHCHUS UCCICAO0BAHUA,

YPOBGHL 2 |HaBBIKAMU aHaIM3a TEXHUYECKOM JOKYMCHTAIlUKU Ha HpI/I60pBI U IPOBCACHHA HAYYHO-

HCCIIEIOBATEIbCKUX padoT;

YPOBGHL 3 |HaBBIKAMM aHaJIW3a TSXHUYECKOMU JOKYMCHTAIlUKU Ha HpI/I60pBI U IPOBCACHHA HAYYHO-

MCCIIEIOBATEIBCKUX PadOT; HABBIKAMHU BHIOOPA, TIOAKITIOUEHHS 1 HACTPOHUKHU TPUOOPOB IS
BBIITOJIHEHUS UCCIIEIOBAHNS,;

B pe3yiabTaTe 0CBOCHHMSI THCIUIIJINHBI 00YUAIOIINICS JOJKEeH

4.1

3HATh:

41.1

OCHOBHBIE TEXHOJIOTHYECKHE MTPOLIECCH, 000pyA0BaHNE, MPOTPAMMHbBIE TEXHUYECKUE CPEJICTBA
XUMHUYECKON TEXHOJIIOTUN (DYHKIIMOHATBFHBIX MAaTEPUAIOB U TOKPBITHIA; METOJIbI OIIEHKU U
KJIACCU(PUKALIMIO SKOJIOTMUYECKUX MOCIEICTBUM; IPUHLHUI pabOThl U KJIacCU(UKALIHIO
TEXHOJIOTUYECKOT0 000py10BaHUs; METOABI TOMCKa, 00pabOTKH U aHaIM3a HAyYHO-TEXHUYECKOM
uH(pOpMaLU 10 MPO(UITIO BEIMOIHIEMON pabOThI; METOABI KOHTPOJISI IPOBEPKU TEXHUUYECKOTO
COCTOSIHUSI 00OPYAOBaHUS; MOPSIOK IPOBEJACHUS OCMOTPOB U PEMOHTA TEXHOJIOTHYECKOTO
000py/10BaHUs; METOJIbI U CPEJICTBA U3MEPEHMSI TTOKa3aTesell paboThl TEXHOJIOTHYECKOTIO
000py10BaHUs; TapaMeTPbl TEXHOJIOTMUECKOTO KOHTPOJIS KaueCTBa FOTOBOM MPOIYKIINH;
COBpPEMEHHbBIE MPUOOPHI M METO/IBI /ISl PELICHHS HAYYHBIX 3a/1a4 C TOMOIIbI0 (PU3MUECKHUX,
(GU3UKO- XUMHUUECKUX U XMMUYECKHUX MTPOLIECCOB; OCHOBBI OPraHU3aIMH U METOI0JIOTUIO HAYUHBIX
WCCJIEIOBAHMI; COBPEMEHHBIE HAY4YHbIE KOHLIECTIIIMA XUMAYECKOW TEXHOJIOTMH; OCHOBHBIE
HayYHbIE U TEXHOJOTHMUYECKHUE MPOOIeMBbI B CBOEH MpeIMETHON 00J1aCTH, METO/IbI U CPEACTBA HX
pellIeHus; MEeTO/Ibl UCCIIeI0BAaHUS B JAHHOM NMpeAMETHOM 00J1acTH; OIXO0Abl K OpraHU3auu
UCCIIEIOBATEIbCKUX U MPOEKTHBIX paboT; CTPYKTYPY U METOJIbI YIIPaBJIEHUSI COBPEMEHHBIM
XUMHUYECKHUM MPOU3BOJICTBOM; METOBI IIJITAHUPOBAHUS U IIPOBEICHUS SKCIIEPUMEHTOB; OCHOBHBIE
ATaIlbl IUTAHUPOBAHUS SKCIIEPUMEHTA; METOABI 00paObOTKH pe3yabTaToOB MPOBEIECHHOTO
HKCIIEPUMEHTA; OCHOBHBIE MMaKEeThl MPUKIIAIHBIX IPOTPAMM, HEOOXOUMBIX JIJISl BBITOTHEHUS
HKCIIEpUMEHTA U 00pabOTKH JaHHBIX; POJIb U BO3MOXKHOCTH COBPEMEHHBIX METO/IOB HCCIIEIOBAHUS
1 00J1acTH UX MPUMEHEHUS B HAy4YHO-HUCCIIeI0BAaTENbCKOM paboTe; CBOMCTBA XMMHUECKUX
JJIEMEHTOB, COEJUHEHUN U IEKTPOJHBIX MaTEPUAIOB HA UX OCHOBE JUJIS PELICHUS HAYYHO-
HCCJIEIOBATENBCKUX 33/1a4; OCHOBHOE 000pYy/10BaHUE U 00JIaCTh €r0 MPUMEHEHHUS JJIs1 IPOBEACHUS

HAaYYHO-UCCIICAOBATCIIbCKUX U IMTPAKTUYCCKUX pa6OT;OCHOBHOC 060pyI[OBaHI/Ie 1 00J1aCTh €ro
ONUMEHEHUd T0d TNOREIEHU HAVUHO-UCCTETORATETRCKUX NABOT"




4.2

YMeTh:

421

IPUMEHSTh METOJIbI ¥ CIIOCOOBI OTpe/IeTICHNs CBOMCTB MaTepHajioB, COBPEMEHHBIE
JKCIIEPUMEHTAIILHBIE METO/IbI UCCIIEIOBAHUS X XUMHUECKON CTPYKTYpPBI; BBIOMpATh HOBEUIITHE
TEXHOJIOTUH C YYETOM TEXHUKO-?KOHOMHUYECKHX M SKOJIOTHYECKUX MTOKa3aTeseil; BHIOUpaTh
TEXHOJIOTHYECKOe 000py10BaHUE,000CHOBBIBATH BHIOOP MPUOOPOB U YCTPOMCTB JUIsl KOHTPOJIS
TEXHOJIOTUYECKUX MapaMeTPOB U ONpeIeeHUsT PU3NKO-MEXaHUYECKHUX M CHEIMaIbHBIX CBOWCTB
MaTepuasoB; paboTaTh C TEKCTAMU HAyYHBIX CTaT€H OTEUECTBEHHBIX U 3apyO0ekKHBIX HAYUHBIX
JKYPHAJIOB, TOJIb30BATHCS HAYYHO-CIPABOYHBIM alapaToM, OPOpPMIISTh pe3yIbTaThl HAYYHBIX
MCCJIE0BAHMI; MCIIOJIB30BATh MOJIYYEHHbIE TEOPETUUECKUE 3HAHUS JIUIsl IOCTAHOBKY 3a]1a4
UCCIICIOBaHMSL; BEIOUPATh IPUOOPHI M YCTPOHCTBA IS BBIIOJIHEHUS HEOOXO0AUMBIX
TEXHOJIOTHYECKHX MPOIECCOB; OCYLIECTBIATH IMOUCK, 00padOTKY U aHAIU3 HAy4YHO-TEeXHUYECKOU
uH(OpPMAaLIUHU IO TPO(UITIO BHIIOIHIEMOM paboThI, B TOM YHCIIE C TPUMEHEHUEM COBPEMEHHBIX
TEXHOJIOTMI; IPUMEHSATh NOJIyYCHHbIEC 3HAHUS TPU TEOPETUUYECKOM AHAIIN3E U
HKCIIEPUMEHTAIBHOM HCCIIEIOBAHUN BEUIECTB U (PU3UKO-XMMHUYECKHX MTPOIIECCOB;TOATOTaBINBATh
UCXOJHYIO HH(OPMALIKIO JUIS IJITAHUPOBAHUS SKCIIEPUMEHTOB U IIPOBOIUTH € 00paboTKy ¢
MCIIOJIb30BaHUEM AaKETOB MPUKJIAJHBIX IPOrPaMM; HCIOJIb30BaTh 0a3bl JaHHBIX B IaHHOU
peIMETHOM 00J1aCTH; MPOBOJUTH 00paOOTKY pe3yIbTaTOB HKCIIEPUMEHTOB C UCIOJIb30BAHUEM
[AKETOB MPUKJIAAHBIX IPOTPAMM; UCIIOJIb30BATh 3HAHUS CBOMCTB XUMUYECKUX COEIMHEHUN U
MaTepuasoB JUIsl pelIeHus 3a/1a4 MpodecCuOHAIBHOMN 1eATeIbHOCTH; pa00TaTh HA COBPEMEHHBIX
npuOopax s 3JEKTPOXUMHUUECKUX UCCIIEOBAHUN, OPraHU30BbIBATh IPOBEJCHUE
9KCIIEPUMEHTOB U UCTIBITAaHU, TPOBOAUTH UX 00PaOOTKY M aHAIM3UPOBATH PE3YJIbTATHI C
MCII0JIb30BaHUEM TAaKETOB MPUKJIAJHBIX IPOrpaMM; aHAIU3UPOBATH TEXHUUYECKYIO
NTOKVMEHTATIUK HA MTHUOONEL U TONTOUNATE 0OONVIORAHUE NTOY TNOREIEHUS

4.3|Baajaers:
4.3.1|{HaBbIKaMu IPOBEJCHUS CTAHJAPTHBIX, CEPTU(DUKALIMOHHBIX HUCTIBITAHUI MaTEPUAIOB U U3IEIHIA;
HABBIKAMU BBIOOPA TEXHOJIIOTUYECKUX MPOIIECCOB M PEKUMOB MIPH PEIICHUH 33124
npoecCHOHANBHOM NesTEeIbHOCTH; HABBIKAMU Pa3pabOTKU TEXHOJIOTUYECKUX MPOLIECCOB,
OTIpeIeNIeHNs TTapaMeTPOB PA0OTHI MPUOOPOB U 0OOPYAOBAHUS IS TOTYICHUS MAaTEPHAIIOB C
3aJJaHHBIMHA CBOMCTBAMU; HABBIKAMH CaMOCTOSTEIIbHON HAy4YHO-UCCIIEI0BATENBCKON
NeSATeTbHOCTH, padOThl C UICTOUHUKAMHU HAy4YHOH WH(MOpMaIuu, pedpeprupoBaHust HAYIHBIX
myOIUKaIUii; METOJaMH MOUCKa, CHCTEeMAaTU3allMK U aHAJIN3a HAYyYHO-TEeXHUIECKON
nH(OpMaIK;HaBbIKAMU TPUMEHEHUS aHATTUTUHYECKUX U YUCIIEHHBIX METOJIOB PEIICHUS
MOCTaBIICHHBIX 3a/a4; HaBBIKAMH MPOBEACHUS IKCIIEPUMEHTA U 00pabOTKHU €ro pe3yNbTaToB C
WCIIOJIb30BAaHUEM MAKETOB MPUKIIAIHBIX TPOTPAMM; HaBbIKAMU MCIOJIb30BAHUS
npodeccHoHaNbHBIX 0a3 TaHHBIX B JAHHOU MpPeAMETHON 001acTH;HaBbIKAMHU aHalIn3a
TEXHUUYECKOH TOKYMEHTAllUK Ha MPUOOPHI I IPOBEACHUS HAYYHO- UCCIIE0BATEIbCKUX padoT;
HABBIKAMU BBIOOPA, MOAKIYCHHS U HACTPONKU NPUOOPOB JIJIsl BBIMOJIHEHHUS UCCIICIOBAHMSI;
5. COAEP/KAHUE INPAKTUKH
Kon |HammenoBanue pasnenos u|Cemectp /| YUacoB | Kommnerten- | JIutepatypa | Unte | IIlpumeuyanne
3aHATHA TeM /BUA 3aHATHSI/ Kypc 197071 PaKT.
Pazgen 1. O0mas
XapPaKTepUCTUKA NPeANPUSITUS
1.1 |OpraHuzanuoHHbie
meponpusitust /Tema/
O3HaKoOMIICHHE C 8 10 |IIK-2 TIK-3 J3.1 0
npaBUIaMu paboOThI [MIK-1 IIK-4| 213233
MPEINPUATHS, HAYIHO-
HCCIIEN0BATEIBCKOrO
LIEHTpa, HHCTPYKTaX 10
TEeXHUKE O€30MaCHOCTH U
M0’Kapo0e30acHOCTH.
Hcropuueckas cripaBka
npeanpustus. /Cp/




AHanu3 acCOpTUMEHTA
BBIITYCKa€MOU ITPOYKLIUH,
MEPOIPUATHHA IPEAIPUITHS
10 pacIIUPEHUIO U
OOHOBJICHUIO
aCCOPTUMEHTA, METOJIOB
KOHTPOJISI KaUeCTBa U y4eTa
CBIPbsI, TOTy(haOpUKATOB U
TOTOBOW NMPOYKLUH.

/Cp/

10

I1K-2 I1K-3
IIK-1 IIK-4

JI1.1JI1.2
Ja1.3
JI1.4J12.2J13.
1
2193233

Paznen 2. Texnoornuecknia
Tan

2.1

CrpyKTypa neHCTBYIOIIETO
TEXHOJIOTUYECKOI0
nporecca /Tema/

CtpyKTypa IeHCTBYIONIETO
TEXHOJOTHYECKOTO
npoiiecca,

YCTaHOBJICHUE BIIMSHUS
napameTpoB Ha
(dbopMHpOBaHHE KaueCTBa
roroBoi npoaykuuu. /Cp/

I1K-2 I1K-3
I1K-1 I1K-4

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

2.2

Co6op undopmanuu ans
MOJITOTOBKU W HAITMCAHUS
BBIITYCKHOM
KBaJIM(DUKALIMOHHOM
paboThl, BBINOJIHEHNE
WHIMBUIYAIbHBIX 3aJIaHUH
/Tema/

OcHoBHOE U
BCIIOMOTaTeNIbHOE
TEXHOJIOTHYECKOE
o0opynoBaHue,
KOHCTPYKITUY MAIlIWH U
anmnaparoB, 3aBOJI-
HU3TOTOBHTEND,
MIPOU3BOIUTENLHOCTD,
pacxoj CUI0BOM
AIIEKTPOIHEPTHHU, TIapa,
BoJbL. O0mas
XapaKTepUCTHKA
o0opviosanus. /Cp/

88

IK-2 I1K-3
I1K-1 I1K-4

J1.1J11.2
Ja1.3
JI1.4J12.2J13.
1
019233

2.3

OxpaHa OKpyXarouiei
cpenst /Tema/




XapakTepucTHKa CTOKOB,
CIIMBAaCMbIX B BOJIOEMBI HJIU
KaHaJIM3aI[MOHHBIC
cucreMbl. MeponpusaTus 1o
CHHIKCHHIO KOJIMYECTBA
CTOYHBIX BOJ. MeToabl
OYHCTKH CTOYHBIX BOJI.
VYTunuzanus 0TX0H0B.
MeToapl OUMCTKHU
BO3/yIITHBIX BEIOPOCOB.
CroumocTs oTpedIsieMoit
BobI. [LmaTa 3a cOpoc
CTOKOB. B03MOXHOCTB
HCIIOIL30BaHUS
BOZI0000pOTHOM BOJIBI. /Cp/

ITK-2 T1K-3
ITK-1 TIK-4

J1.1J11.2
J1.3
JI1.4J12.1
JI2.2J13.1
2193233

Paznen 3. 3akiounTe bHbIH
ITAN

3.1

3aKIIOYNTENLHBIN dTAll
/Tema/

PaGoTa ¢ nmuTepaTypoii mo
TEME NPEAAUIIIOMHON
npakTuku. DopmupoBaHue
oryera 1o npaktuke. /Cp/

90

ITK-2 T1K-3
I1K-1 TIK-4

J1.1J11.2
J1.3
JI1.4J13.1
0192 33

Pa3nen 4. UTOroBblii KOHTPOJIb

4.1 |HUToroBblii KOHTPOJIb
/Tema/

[1K-2 T1K-3
I1K-1 I1K-4

JI1.3J13.1 0
019233

3ammura oT4yera. 8 4
/3auérCOry/

6. ®°OHJI OHEHOYHbIX CPEJICTB

6.1. KonTpoaLHbIE BONIPOCHI H 3a1aHNUS

. XapakTepucTuKa roToOBOM MpOAYKIINU

. XapaKTEepUCTHKA CHIPEBBIX MATEPHUAIIOB

. OU3UKO-XUMHYECKHE OCHOBBI TEXHOJOTUYECKOTO MTpoliecca

. Onucanue TeXHOJOTUYECKON CXEMbI IPOU3BOICTBA

. XapaKTepucTUKa OCHOBHOTO M BCIIOMOTATEIHHOTO 000pYI0BaHUS

. HOpMBI TEXHOIOrHYECKOTO PEXMUMA U KOHTPOJIb TPOU3BOJICTBA

. Bunet 6paka 1 crmocoObl ero ycTpaHeHHUsI

. MatepuanbHblii 6aaHC TPOU3BOICTBA

9. DHepreTnyeckuii 6agaHc MPOU3BOJICTBA.

10. Hay4Hast HOBU3HA TPOEKTHOTO PELICHHUS.

11. be3onacHOCTh U 3KOJIOTUYHOCTH IpoLIEcca.

12. KomnioHoBKa 000py/10BaHusi, TUIIOBbIE POU3BOICTBEHHBIE TOMEIIIEHUSI.

13. IlpaBuna pazmenieHus: 000pPyTIOBaHUS B IIEXE.

14. CuctemMHBIN TOAXO/ B INTAHUPOBAHUY U OPTaHU3AIMU HAYYHO-UCCIEN0BATEIbCKUX U MPOEKTHBIX
pa0or.

15. MeTtomonornyeckue Mmoaxo sl K OpraHu3aliy ¥ MMPOBEACHUIO HAYIHOUCCIIEI0BATEIbCKUX padoT.
16. MeTononornyeckue noaxosl K OpraHu3alry U MPOBEACHUIO OMBITHO-KOHCTPYKTOPCKUX U
TEXHOJIOTHYECKUX padoT.

17. Ob1ue npuHIUITEI OPTaHU3AIUH POBEICHUS YKCIIEPUMEHTOB U HCIIHITAHHH.

18. Ilpunuune! pa3paboTKu 3aaHUM ISl UCTIOJIHUTENEH HayYHBIX HCCIEA0BaHUM.
10 TMaoarerzaamazrza hxarr
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KOHCTPYKTOPCKHX U TEXHOJIOTUYECKUX PaboT (PYKOBOAMUTENSI HAYYHON TPYIIIbI, IPOEKTA, TPOTrPAMMBI).
20. Bo3MoskHBIe TPOOIEMBbI IPU OCYIIECTBICHUU HAYYHO-UCCIIEIOBATEIBLCKOMN IEATEIHHOCTH U CTIOCOOBI
UX pEIICHHUS.

21. ObopynoBanue, IPUMEHSIEMOE JJIsl HAHECEHUSI METAITNYECKUX TTOKPBITUH.

22. Tumbl CymmiabsHOTO 000pYAOBaHUS.

23. OcymiecTBIECHHE TEPMOCTATHPOBAHUS B JIAOOPATOPHBIX YCIOBHSX.

24. MeTo1bl OYMCTKH CTOYHBIX BOJI TPOMBIIICHHBIX MPEAPUITHI

25. MeTtoibl BOAOTIOATOTOBKH.

6.2. TeMBbI MHCbMEHHBIX PA00T

He npexgycMoTpeHsl.

6.3. ®oHa OLIEHOYHEIX CPEICTB

q)OHI[ OLCHOYHLIX CPCACTB IMPUJIAracTCs.

6.4. IlepeyeHL BUIOB OIIEHOYHLIX CPEJCTB

KoHTposibHBIE BOITPOCHI

7. YYHEBHO-METOANYECKOE U HTHOOPMAINMOHHOE OGECIHHEYEHUE INPAKTUKHU

7.1. PexoMeHnayeMasi JJUTEparTypa

7.1.1. OcHoBHAaA JIUTEPATYPA

ABTODBI, 3arnaBue M3 naTenncTBo, TOX
JI1.1 |CocuoBckwii I'. H., [9mekTponn3 BOAHBIX pacTBOPOB 0€3 BBIICICHUS Amnrapck: AI'TA,
CocnoBckas H. I'., [MertamnoB: yueObHoe mocobue mo kypcy "OCHOBBI 2005
Kosamok E. H., ANEKTPOXUMHUYECKON TEXHOIOTUM"

Cynranosa B. W.

JI1.2 |CocHoBckuii I'. H., [9nekTpoauTuyeckoe nojy4eHne MeTaNInYeCKUX Amnrapck: AI'TA,
CocHoBckast H. I, [TOpOIIKOB | 3JIEKTPOJIN3 paciuiaBIeHHBIX cpea: yued. (2006
nocobue 1mo kypcy "OCHOBBI AIEKTPOXUMUYECKOM

TEXHOJIOTHH"
JI1.3 |CocHnoBckas H. I'., |TexHonmorust nomy4yeHus rajJbBaHU4YECKUX NOKpbITHI:  |AHrapck: AHI'TY,
Uctomuna H. B.  [yueOHoe mocobue 2019
JI1.4 |CocHoBckas H. I'., |QnexkTpoxumuueckue peakTopsl 1 06opyaoBanue 1exos |Anrapck: AHl'TY,
Hctomuna H. B., |3nexkTpoXuMudeckux MOKpHITUI: yuel. mocodue mo 2015
Kosamok E. H. JUCHUILIMHAM "DIEeKTPOXUMUYECKHE PEaKkTOphI",

"O60pysoBaHKE U OCHOBBI IPOEKTHPOBAHUS 1IEXOB
AIEKTPOXUMHUYECKUX MOKPBHITHIT"

7.1.2. JlomoJHuTEILHAS JUTEPATYPa

ABTODBI, 3arnaBue W31aTenbeTBo, roj
JI2.1 |CochoBckast H. I'.  [Dxonoruueckue npodsiemsl 3JEeKTPOXUMUYECKUX Amnrapck: AI'TA,
MIPOU3BOJICTB: yueb. mocoOue sl CTYACHTOB CIIeIl. 2007

"TexXHOI0rHs JIEKTPOXUMHUECKUX TPOU3BOJICTB"

JI2.2 |CocHoBckas H. I'.  |Texnuueckuii anamu3 1 KOHTPOJIb IPOU3BOACTBA: MeTOA. |AHrapck: AI'TA,
yKa3. K CaMOCTOSITEIbHOW paboTe CTY/ICHTOB CIICII. 2012
"DKOHOMUKA U yIIpaBJICHUE Ha Npeanpusatun’

7.1.3. MeToauuecKne pa3padoTKn

ABTODEIL, 3arnaBue W3 naTenscTBO, TOX
JI3.1 |CocnoBckas H. I'., |'ocymapcTBeHHas utoropas arrectanus 0akanaspa nmo |Anrapck: AHI'TY,
Hctomuna A. A.  |HampaBieHHI0 "XuUMHUYeCcKas TeXHOIOTUsA": yueOHO- 2020

METOINYECKOE TOcoOue

7.2. IlepedeHn pecypcoB HHGOPMAIIMOHHO-TEJIEKOMMYHUKAIMOHHOM ceTH ""UuTepuer"

D1 |GalvanicRus — uadopmarmonHo-06pasoBaTenbHblii CailT, CO3IaHHBIN CIICIIHATHCTAMU-
npodecCHOHaTaMu B 00JIaCTH TAIbBAHUKH U TaJIbBAHOTEXHUKH COBMECTHO C JKYPHAIOM
«[apBaHOTEXHHUKA M 00PabOTKA TOBEPXHOCTHY, CICIUATM3UPOBAHHBIMU Kadeapamu
yauBepcuteroB, HUU u Benynmvu komnanusimu Poccun. - http://www.galvanicrus.ru/lit/




D2 |BemoaHeHne u opopMIIeHNE BBITYCKHBIX KBATU(UKAITMOHHBIX PadoT,
HAy4YHO-UCCIIEIOBATEILCKUX Pa0OT U OTYETOB M0 MPAKTUKAM : MEeTon4YecKue ykazanus / M. b.
brixoBa, XK. A. I'opeesa, H. C. Koznoga, JI. A. [Togropusiii. - Mocksa : U3a. Jlom MUCuC, 2015. -
68 c. - Tekct : anekrponHbIii. - URL: https://znanium.com/catalog/product/1223233

33 |benoycosa, O. BeiyckHast kBanupuKapoHHast paboTa CTy/IeHTa-XUMHUKA: CO/IepKaHue,
odopmiieHue, 3amura: Yueobnoe nmocodue / benoycona O., - 2-e uza., crep. - Mocksa :dnuHTa,
2017. - 118 c. ISBN 978-5-9765-3039-3. - Tekcr : anexTpoHHbIi. - URL:
https://znanium.com/catalog/product/945789

7.3.1 IlepeyeHb NPOrpaMMHOI0 00ecrIeYeHus

7.3.1.1|NanoCAD 11 Plus [Akanemuueckast auriensust: cepuiinbiii Homep NC110P-07691 ¢
09.09.2019 roga o 25.08.2021 roxaa]

7.3.1.2|Office Pro + Dev SL [TocynapctBernbIii KOHTpakT Ne 442019-004 ot 24.05.2019 cpoxk
nercTBuA 3 roaal

7.3.1.3|Oneparmonnas cuctema Windows 10 Education [CyGnuiieH3uoHHBIH 10roBop Ne
Tr000169903 ot 07.07.2017]

7.3.1.4|ChemDraw Professional Academic perpetual license [I"'ocynapcTBeHHBIN KOHTpaKT No
3MO-007 ot 02.12.2019 r.]

7.3.1.5|Kaspersky free [becrutatHas nporpuerapHas JIHICH3HU |

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 [YuusepcanbHas odmiectBenHast aumen3us GNU GPL]

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

7.3.1.10|nanoCAD Plus 10.0 [Ceprudukar nomns3oBarens nporpammsl st 9BM CepuiiHblit HomMep

NC100P-02580]

7.3.2 IlepeyeHnb HHPOPMAHOHHLIX CHPABOYHLIX CHCTEM

7.3

2.1|Uudopmanmonno-ananutuueckas cuctema SCIENCE INDEX

7.3

.2.2| Texakcnept

7.3

.2.3|Koncynprantlinroc

7.3

.2.4|EquHOe 0KHO JocTyIa K HHPOPMAIMOHHBIM pecypcam

7.3

.2.5|UPBUC

7.3

.2.6|Hayunas snextponnas oubimnoreka eLIBRARY.RU

7.3.3 llepeyeHs 00pa3oBaTeJdbHBLIX TEXHOJOTI UM

7.3.3.1|LMS Moodle

7.3.3.2|9bC Znanium

8. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE ITPAKTUKHA

8.1

[IpenaumiomHast mpakTHKa 00y4yaroIIUXCsl MOXKET MPOBOAUTHCS Ha 6a3e MpOopUIbHBIX
MIPOMBIIIJICHHBIX MPEANPUATHI, a Takke Ha 06a3e kadeapsl (B cydae HaydHO-UCCIEA0BATEIbCKOM
TEMAaTUKU BBIITYCKHON KBAIU(UKALMOHHONW paboThl oOyuatomierocs). Beibop nomermenuit ms
Hay4YHO-HMCCIIEI0BATENbCKON pabOThI ONpeenseTcs ee TeMaTukoi. i pean3aliuy JUCIUILIMHEL
Heo0Xo1uMa yueOHast ay AUTOPpUS JUIs POBEICHHUS KOHCYIbTAIMi U IPOMEKYTOUHON aTTeCTalluy,
OCHaIIIeHHasl CTIeUaTIu3uPOBAHHON MeOebIo (CTOJIbI, CKAMBH, CTYJIbS JJISl CTYJEHTOB U
npernoiaBaTens, yueoHas qocka). CamocrosTenbHas paboTa 00y4yaromuxcst MOKeT ObITh
OpraHM30BaHA B YUTAJILHOM 3aJie U 3aJI€ AIEKTPOHHOU HH(POpPMaIINHU, KOTOPbIE TAKKE OCHAILIEHBI
CMEeLUANTU3UPOBAHHON MeOENbIO (CTOMbI, CKAMBH, CTYJIbs U CTYJICHTOB M IIperoiaBaTelis, 1
TEXHUYECKUMHU CPeICTBaMU 00yueHus (TeIEeBU30POM, MYIbTUMEIUNHBIM IPOEKTOPOM,
IPOEKIIMOHHBIM 9KPaHOM, KCEPOKCOM, IPUHTEPOM, CKAHEPOM).

8.2




9. METOINYECKHE YKAZAHUA JUIA OBYYAIOIIIUXCA ITO OCBOEHHUIO ITPAKTUKH

PykoBoauTeIsIMU TIPAKTUKHU SBJISIFOTCS TipernogaBareiu kadeapol. [lepen HavaaoM npakTHKA
PYKOBOJIUTEIU MPOBOISIT COOpaHUE ¢ 00YUYArOIIUMUCS O IEJISIX U 3a/1a4ax MPAKTHKH, PEIIAt0T
OpraHMU3alOHHbIC BOIIPOCHI.

Ha MecTe HenmocpeICTBEHHOTO MPOXO0XKICHUS MPAKTHKH (3aBOJI, 11EX) CTYJACHTHI COTJIACOBBIBAIOT CBOIO
JaJbHEHINYI0 pabOTy C OTBETCTBEHHBIMH 32 ITPOBECHUE IPAKTUKY, HA3HAYaEMBbIMU Ha MPOU3BOJICTBE.
OTBETCTBEHHBIC 32 TPOBEACHUE MPAKTUKU HA TIPOU3BOJICTBE MPEIOCTABISIFOT BCIO HEOOXOIUMYIO
JTOKYMEHTAIMIO, IIPOBOJIST IKCKYPCUH IO  11eXY (YCTaHOBKH) IS ICTAILHOTO 03HAKOMIICHHS CTYJICHTOB C
JEUCTBYIOIIEH TEXHOJIOTUIECKOH CXEeMOH, TAF0T HEOOXOAMMYIO TEXHUYECKYIO HIIM HHYIO KOHCYJIbTAIHIO
o paboTe 00opyI0BaHUS, 10 TEXHUIECKOW JOKYMEHTAIUH | T.I1.

B nepuon npoBeneHus MpeAUITIOMHON IPAKTUKNA PYKOBOAUTENH IPAKTUKH OT Kadeaphbl IPOBOISAT
WHJIUBHUIyJIbHBIC KOHCYJIBTAIMHU JUISL CTYICHTOB B COOTBETCTBUU C TPa(PUKOM MPOXOKIACHHS PAKTHKH.
Ha KOHCybTalUsAX CTYJCHTHI HHOOPMHUPYIOT O MPOXOXKICHUH MPAKTUKH, PEIIAIOT BOTIPOCHI,
BO3HHKAIOIINE B X0/I€ U3Y4YCHUSI TPOM3BO/ICTBEHHBIX MaTEPHAJIOB U JPYroil TEXHUYECKON TIOKYMEHTAIINH,
a TaK)Ke COTIIACOBBIBAIOT C MPEIOIaBATEIIEM TEMY M UCXO/HBIC JaHHBIC JJIsl  BBIOJHEHUS BBITYCKHON
KBAJTM(UKAIIMOHHOHN paboTEHI.

[epen mpoxoxkIeHUEM MPAKTUKU CTYACHTY BbIIACTCs MHAMBHUIyalbHOE 3a1aHue. TeMaTrka 3a1aHuit
npeaIaracTcsi PyKOBOAUTEIISIMH MPEATUIIOMHOM MPAKTUKU B COOTBETCTBUHU C TEMOM BBIITYCKHOW

KBaTM(UKAITMOHHON PabOTHI.
MF‘T(\TTI/TTJP(‘R'V[F‘. VKARAHUI TINUTTATATOTCS




	2024-2025_18_03_01_ХТ(ИФМХТ)_24-1234_plx_Учебная практика_ Ознакомительная практика_Инновационные функциональные материалы химической технологии
	2024-2025_18_03_01_ХТ(ИФМХТ)_24-1234_plx_Производственная практика_ Технологическая (проектно-технологическая) практика_Инновационные функциональные материалы химической технологии
	2024-2025_18_03_01_ХТ(ИФМХТ)_24-1234_plx_Производственная практика_ Научно-исследовательская работа_Инновационные функциональные материалы химической технологии
	2024-2025_18_03_01_ХТ(ИФМХТ)_24-1234_plx_Производственная практика_ Преддипломная практика_Инновационные функциональные материалы химической технологии

