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JIeKIIMOHHBIE 3aHATHS 18 18 4acoB
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CornacoBaHa Ha noptane N2 75556



1. O01mue moJI0:KeHus
1.1. lean AUCHUIIHHBI

1. HGHBIO OCBOCHHA JUCHHUIIIUHBI ABJIACTCA 06y‘IeHI/I€ CTYACHTOB HAYYHBIM OCHOBAaM TCXHOJIOTUH
TraJIbBaHUYCCKOI'0 MPONU3BOACTBA, a@ TAKKC MPUHIOUIIAaM pa3p360TKI/I " YIIPABJICHHUA TCXHOJIOTUUCCKUMU
IpOLIECCaMHU.

1.2. 3agauy AUCHUILIUHBI

1. ®opMupoBaHUe y CTYJIEHTOB OCHOBHBIX IMPEACTABICHUN O HAyYHBIX OCHOBAxX IpPOIECCOB
raJlIbBAHUYECKOTO MPOU3BOCTBA.

2. IlpuobpereHue HaBBIKOB MPAKTUYECKOTO UCIOJIb30BAHMS METO/IA TaIbBAHUYECKOTO OCAXICHUS
MOKPBITUM.

2. MecTo aucuuninnsl B crpykrype OIIOIT

bnok nucuunnun: b1. ucuumiunasl (Moayan).

Yacte O6soka aucturiuH: YacTs, popmupyemas ydacTHUKaM# 00pa30BaTEIbHBIX OTHOIICHHIA.

Monaynb qucuuiuine: Moayss npodecCHOHaIbHON OATOTOBKY (major).

HNunexc nuctumaunel: b1.B.01./1B.01.05.

PeanusyeTcs ¢ mpUMEHEHHEM D3JIEKTPOHHOTO OOy4YeHUs, JUCTAHIIMOHHBIX 00pa30BaTEIbHBIX
TEXHOJIOTUM.

3. Hepeqeﬂb IJIAHUPYEMBIX PE3YyJbTAaTOB Oﬁy‘lel-[]/lﬂ no JTMCUMIIJIMHE, COOTHECCHHBIX C
HHAUKATOPpaAaMH J0CTUKCHUSA KOMIIeTeHIInii

[Iponecc u3ydeHuss TUCHUTUTMHBI HANpaBieH Ha GOPMHUPOBAHUE CIEAYIONIUX KOMIICTCHIIUHA B
cootBetcTBUU ¢ ®I'OC BO 1 0cHOBHOI 00pa3oBaTeabHOM MporpaMmoi (Tadsmma 3.1):
Ta6mmma 3.1 — KoMneTeHnu 1 HHAUKATOPBI UX JOCTHIKEHUS
WNHauKaTopsl JOCTHKEHUS [Tnanupyembie pe3yabTaThl O0yYeHUS 110
KOMIICTEHIIMH JUCLUIUINHE

Komnerenius

YHuBepcaiabHble KOMIIETEHIIUH
Oob0menpodeccuoHanbHbIe KOMIIETEHIIUN

IIpodeccuonanbHbIe KOMIIETEHIUH
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[1K-2. Cnocoben [1K-2.1. 3naer 3HaeT Hay4yHble OCHOBBI M TEXHOJIOTUU

HCIIOJB30BAaTh TCPMHHOJIOTUIO B o0ractu SJICKTPOXUMHNYCCKOI'0 1 XUMHUYCCKOI'O
COBpPCMCHHBIC SJICKTPOHUKHU U OCaXJICHHUA MECTAJIJIOB U CIIJIaBOB,
JOCTHIKCHUS HAYKHU U HAHOJ3JICKTPOHUKH KOHBCPCHOHHBIX U OKCUAHBIX HOKpBITHﬁ,
NEepCAOBBIC TCXHOJIOTMHA OCHOBHBIC COCTaBbl PaCTBOPOB U

B HpO(l)CCCHOHaHLHOﬁ SJICKTPOJINUTOB, YCIIOBUA OCAKACHUA MCTAJJIIOB
JACATCIIBHOCTH 1 CILIaBOB; OCHOBHBLIC COCTABLI paCTBOPOB U

YCJIOBUS JICKTPOJIN3a,; OCHOBHBIC
TCXHUYCCKUEC XAPAKTCPUCTUKHU U YCIIOBUA
OKCILTyaTalluy raJIbBAHMYCCKUX BaHH

[1K-2.2. YMeeT BEINOJIHATE YMeeT oCyleCTBISATh TEXHOTOTHYECKUI

TPYIOBBIE ACHCTBUSA C MPOIIECC TajlbBAHUUECKOTO OCAXKICHUS B
HCIOJIb30BAaHUEM COOTBETCTBHUH C PETIIAMEHTOM, a TaK K€
COBPEMEHHBIX JOCTIKCHUH | IMOJ0MPATh U UCIIOIh30BaTh HOBBIE COCTABBI
HayK{ U TIEPETOBBIX AIEKTPOJIUTOB U HOBBIE PEKUMBI OCAKICHUS

TEXHOJIOTHI TIPU pEIICHUU
3a/1a4 mpodeccruonanbHOM
JESITEIIbHOCTH

I1K-2.3. Bnaneer HaBeikamMu |BiajgeeT TEXHUKON U TEXHOJOTHEN
YTEHUS HAYYHBIX TEKCTOB 10 |OCAXICHHUS, 00ECIICUUBAIOIIUMU MOTyUYECHUE
npoduiio mpoheCcCUOHATBHOM |TaTbBAHUYECKIX U XUMUYECKUX MMOKPBITUH,

ACATCIIbHOCTH (BBI,Z[CJI}ITB KOHBCPCHUOHHBIX U OKCUIHBIX HOKpLITI/Iﬁ C
CMBICJIOBBIC KOHCTPYKIHU IJISA HCO6XO,Z[I/IMLIMI/I (I)yHKL[I/IOHaJ'IBHLIMI/I
IIOHHMMaHHA BCCIro TCKCTA, CBOIZCTBE[MPI, METOJaMM aHaJIn3a CoCTaBa U

OOBSICHATH PUHIMIIBI paOOTHI | CBOMCTB MOKPBITHIT; METOJaMH aHAJIN3a
OIMCBHIBAEMBIX COBPEMEHHBIX |COCTaBa U KaueCTBa MPOAYKIUU
JOCTHKCHUM HAYKU U
HepeOBbIX TEXHOJIOTUI)

4. O0beM IMCUMIIMHBI B 3249€THBIX eJHHULIAX C YKA3aHHEM KOJIHYeCTBA AKA/leMH4YeCKHX 4aCOB,
BbIICJICHHBIX HA KOHTAKTHYIO pa0doTy 00y4aromuxcst ¢ npenoaaBarejieM
H Ha CAMOCTOSITEJILHYIO pa0doTy 00y4aromuxcst

OO01mast TpyA0€MKOCTh JUCHIUTUIMHBI COCTABIISAET 2 3a4CTHBIX SUHHUIL, 72 aKaJeMUIECKIX YacoB.

Pacnpenenenue Tpya0eMKOCTH TUCHUILIAHEI 110 BUAM Y4EOHOU JEATEILHOCTH MPEICTABICHO B
tabnuie 4.1.

Ta6ymna 4.1 — Tpy10eMKOCTh AUCITUIUIMHBI 110 BUAAM YU4COHOM JIeITeIbHOCTH

Beero  |CemecTpsl
4acoB 2 cemecTp

Bunet yueOHOM nesTeNbHOCTH

KonTakTHas aynuropHasi padoTa o0y4yaromuxcs ¢ npenojaaBarejieM, BCero 36 36
JIek1IMOHHBIE 3aHATUA 18 18
IIpakTHueckue 3aHATHA 18 18
CamMocTosiTesibHAsi padoTa 00y4alOIIMXCS, B T.4. KOHTAKTHAsl 36 36
BHeayIMTOpHAasi padoTa 00y4awIumMXxcs ¢ npemnoaaBaresieM, BCero
IToaroroBka K 3a4eTy ¢ OLIEHKON 12 12
[ToaroroBka kK TECTUPOBAHUIO 12 12
BrinosiHeHNE TPaKTUYECKOTO 3aJaHUs 12 12
O0mas TpyaoeMKoOCTh (B Yacax) 72 72
Oo0uas TpyaoemMKocTh (B 3.€.) 2 2

5. CTpykTypa u coJep:kaHue TUCHHUILIMHBI

5.1. Pa3znennl (TeMbl) JUCHUNJIMHBI U BUAbI Y4eOHOI 1eITeJIbHOCTH
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CtpyKkTypa IUCUMIUIMHBI MO pas3zienaM (TeMaMm) U BUJaM y4eOHOH JesTeITbHOCTH NMPUBEICHA B

tabymue 5.1.
Tabmuma 5.1 — Pa3nensl (TeMbl) TUCIUILIMHBI M BUABI YI€OHON ACSATEIHHOCTH
Jlex. | Ilpak. | Cam. Beero wacos dopmupyembie
Ha3Banus paznenos (TeM) JUCIUILIMHBI (Ge3
3aH., 9| 3aH., 9 |pad., d KOMIIETEHIINN
HK3aMEHa)
2 cemecTp
1 OCHOBBI ANEKTPOXUMHUHU 4 - 4 8 [1K-2
2 DIEKTPOIUTHI 2 4 7 13 [1K-2
3 DAEeKTpObI AJIsl TaIbBAHUYECKOTO 2 4 7 13 TIK-2
MPOM3BOICTBA
4 IlokpeITHE METAIIIOB 2 4 7 13 I1K-2
5 Mertaum3zanys 1mIacTMace 4 6 7 17 [1K-2
6 IlonroroBka aetaneit nepes 4 - 4 8 TIK-2
HaHECEHUEM METAJIJIOMOKPBITUI
Wroro 3a cemectp| 18 18 36 72
HUroro| 18 18 36 72

5.2. Conep:xanue pa3esoB (TeM) TUCHUNIMHBI

Coneprxkanne pa3ienoB (TeM) TUCHUTUTAHEI (B T.4. IO JIEKIHUSIM) PUBEICHO B Ta0wmIe 5.2.
Tabmuna 5.2 — Coneprkanue pa3zienos (TeM) TUCHUILIMHBEI (B T.4. IO JEKIHUSIM)
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TpynoemkocTs
Hazpanus paznenos | Coneprkanue pa3aenoB (T€M) AUCLHUILIMHbI dopMupyemsie
(Tem) TUCUMIUTUHBI (B T.4. 1O JIEKIUSIM) (MeKUHOHHEIC KOMIIETEHIINU
3aHATHA), U
2 cemecTp
1 OcHOBEI Bsenenue. I'aapBaHMYECKUNA METON 4 TIK-2
ANEKTPOXUMHUHU nokpeITHsi. HazHaueHue raibBaHU4eCKOTo
MeToa. DNeKTpoau3. OKUCIUTENBHO-
BOCCTAHOBUTEJIbHBIE PEAKIIIH.
Hroro 4
2 DIEKTPOIUTHI [ToaroToBka 3J€KTPOJIUTOB IS 2 T1IK-2
raJbBaHUYECKOTO MMPOU3BOJICTRA.
Knaccudukanms. XumMudeckuid cocTaB
Hroro 2
3 DNeKTpobl A DNEKTPOAbI IS TaJIbBAHUYECKOTO 2 [IK-2
raJlbBaHHYSCKOIO npou3BojcTBa. [IpaBuia npucoeauHeHus
MPOU3BOJICTBA 31eKTpo10B. KatoaHbie nmporieccsl.
AHOJTHBIE TTPOIIECCHI
Hroro 2
4 IToxpsiTue MeTamnoB | Buael mokperTuil. ['ansBaHUUYECKUil METO 2 TIK-2
nokpeITHsi. HazHaueHue raibBaHU4eCKOTo
MeToAa
Hroro 2
4




5 Meramnu3zanust laneBannyeckuit mporiecc. TpedoBaHus 4 [1K-2
JIacTMacc TUTSt
nporiecca. Ctaauu mporecca
rajbBaHUKH. [ albBaHOIIIACTHKA.
AKTHUBaLUS U CEHCUOUTU3AIIHSL.
XuMUYecKas MoJIupoBKa.
Hroro 4
6 IlonroroBka aeraneit | Xumuuyeckas rajibBaHUYECKas OUMCTKA, 4 [1K-2
repes HaHECEHUEM Tpasnenue. Hanecenue noacinonHomn
METaJUIONOKPBITUI ranbBanuki. Lllnudosanue. [lonupoBanue.
Crpyiinas abpasuBHas U TUAPOaOpa3uBHAS
obOpaboTka
Hroro 4
Uroro 3a cemectp 18
Uroro 18
5.3. IlpakTn4yeckue 3aHATUSA (CEMUHAPHI)
HanMeHoBaHue MPaKTUYECKUX 3aHATUN (CEMHHAPOB) MIPUBEACHO B Tabmuie 5.3.
Tabnuma 5.3. — HauMeHoBaHue NMPaKTUYECKUX 3aHATUN (CEMHHAPOB)
HasBanwus paznenos (Tem) HanmeHnoBaHue npakTHYECKUX T dopmupyemble
JUCHUTUINHBI 3aHITHI (CEMHUHAPOB) PYAOCMEOCTD, | KOMIIETEHIINHN
2 cemecTp
2 DIEKTPOIUTHI [IpuroToBneHue 3IEKTPOIUTOB. 4 [1K-2
AHanu3 XxapakTepUCTUK
Htoro 4
3 DNeKTpobI A Pacuér »nexTpo HbIX MOTEHIIMATIOB 4 [K-2
rajgbBaHUYECKOTO
MPOU3BOJICTBA Hroro 4
4 T1okpbITHE METAIIOB DIIEKTPOJIUTUYECKOE METHEHUE 4 [1K-2
Htoro 4
5 Merammm3anus miactMace |MemHenne aeranei, 6 I1K-2
W3TOTOBJICHHBIX
Meroaom 3D-neyatu
Hroro 6
Hroro 3a cemectp 18
Hroro 18

5.4. JlabopaTopHbIe 3aHATHS

He npegycmorpeHo y4eOHbIM IIIaHOM

5.5. KypcoBoii npoekT / KypcoBasi paéora

He npenycMoTpeHo y4eOHbBIM MIIaHOM

5.6. CamocTosiTeqIbHAs1 padoTa

Bunbl camoctosaTenbHOM paboThl, TPYJOEMKOCTh U (POPMHUpPYEMbIE KOMIIETEHIIMH MPECTaBICHBI B

Tadmie 5.6.
Tabnuia 5.6. — Buasl camocTosTeIbHON paboThl, TPYJA0EMKOCTh M hOPMHUPYEMBIE KOMIETEHITUN
Hasganusa pasnenos | Bunsl camocrosarensHont | Tpynoemkocts, | dopmupyeMslie
@OpMBI KOHTPOJISA
(TEM) AUCUUTUTUHBI paboThI q KOMITETEHIIN U
2 cemecTp
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1 OcHOBBI [ToaroroBka k 3a4ery ¢ 2 [K-2 3auéT Cc OLEHKON
BIIEKTPOXUMUU OLICHKOM
IToaroroBka x 2 TIK-2 TectupoBanue
TECTUPOBAHUIO
Htoro 4
2 DIIEKTPOIUTHI [ToaroroBka k 3a4ery ¢ 2 [K-2 3auéT Cc OLEHKON
OLICHKOM
Brinonnenue 3 [1K-2 [IpakTrueckoe
MIPAKTUYECKOTO 3aJaHus 3a/laHne
ITogroroska k 2 [1K-2 TectupoBanue
TECTUPOBAHUIO
Hroro 7
3 DaekTpoasl A [ToaroroBka k 3aderty ¢ 2 TIK-2 3a4éT C OLIEHKOH
rajJjbBaHUYECKOTO OIICHKOH
MIPOU3BOJICTBA Beinonnenue 3 [1K-2 IIpaxTHueckoe
MPaKTUYECKOTr0 3aJaHus 3a1aHNe
IToaroroBka x 2 TIK-2 TectupoBanue
TECTUPOBAHUIO
Hroro 7
4 IlokpeiTHe IToaroroska k 3a4ety ¢ 2 [1K-2 3auéT C OLEHKON
METaJIJIOB OLICHKOM
Brinosinenue 3 [1K-2 [IpakTrueckoe
MPAKTUYECKOT0 3aJaHus 3a/laHue
IToaroroBka x 2 T1IK-2 TectupoBanue
TECTUPOBAHUIO
Hroro 7
5 Meramnu3zanus [ToaroroBka k 3a4dery ¢ 2 [1K-2 3auéT ¢ OLEHKOU
[1JIaCTMACC OLIEHKOM
Brinonnenue 3 [1K-2 [IpakTrueckoe
MIPAKTUYECKOTO 3aJaHus 3a/1aHne
ITogroroska k 2 [1K-2 TectupoBanue
TECTUPOBAHUIO
Hroro 7
6 IlogroroBka [ToaroroBka k 3aderty ¢ 2 T1IK-2 3a4éT C OLIEHKOH
JieTaliei nepen OIICHKOH
HaHCCCHUEM IloaroroBka k 2 TIK-2 TectupoBanue
MCTAJUIOIIOKPBITUHA TECTUPOBAHUIO
Hroro 4
Hroro 3a cemectp 36
Hroro 36

5.7. CoorBercTBHE KOMIIETEHINH, GOpPMHPYEMBIX IPH H3YYCHHH AUCHHUILINHBI,

1 BHJIOB Y4eOHOM 1esiTe IbHOCTH

CooTBeTcTBUE KOMIETEHIUH, (GOPMUPYEMBIX NMPU U3YyUECHHH AUCIUILINHBI, U BUJIOB Y4eOHOM
JeSATEeIbHOCTH MPEICTABIICHO B Tabuiie S.7.
Tabnuua 5.7 — CooTBeTCTBHE KOMIETEHIUH, ((OPMUPYEMBIX MPU U3yUYECHUH TUCIMILINHbI, U BUIOB

3aHATHI
dopmupyemsble Bunsl yueOHoM nedrenbHOCTH
@OpMBI KOHTPOJISA
KOMIIETEHIINH Jlek. 3aH. | [Ipak. 3aH. | Cawm. pa0.
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I1K-2 + + + 3auér ¢ onenkou, [IpakTuueckoe
3amanue, TectupoBaHue

6. PeiliTuHroBasi cucreMa /Ui OLEHKH YCIIeBAeMOCTH 00y4YaloIIUXCs
6.1. bajuibHbIE OLEHKH 1JI (DOPM KOHTPOJIA

bannbeHbIe O1IeHKH 111 POpPM KOHTPOJIS MPEACTaBICHBI B Ta0uIE 6.1.
Tabmuia 6.1 — banipHbIE OLIEHKH

. . | MakcumanbHBIN Oasmt
MaxkcuManbHbBIN MaxkcuManbHbIN
3a IEPUOJ MEXKITY Bcero 3a
DopMbI KOHTPOJIS 6amn Ha 1-yro KT ¢ 0as 3a nepuoj
2KT u Ha koHer| CEeMECTp
Hayana cemectpa | mexay 1KT u 2KT
cemecTpa
2 cemecTp
3auéT Cc OLEHKON 0 0 20 20
[IpakTHueckoe 3a1anue 15 15 30 60
TectupoBanue 0 0 20 20
HToro MakcumyM 3a 15 15 70 100
epUoL
Hapacratomum ntorom 15 30 100 100

6.2. IlepecueT 0a/110B B OLIEHKH 32 TEKYIIH KOHTPOJIb

[TepecueT 6anIoB B OLIEHKH 3a TEKYIIUH KOHTPOJIb MIPEACTABICH B TabmuIie 6.2.
Tab6mmma 6.2 — Ilepecder 6a/IOB B OIEHKH 32 TEKYIIHI KOHTPOJIb

bamibl Ha aTy TEKyIIero KOHTpOIs Onenka

>90% oT MakcuMalIbHOI cyMMBbI OaiioB Ha gaty TK 5

Ot 70% 1o 89% ot MakcuManbHO# cymmbl OamioB Ha naty TK

Ot 60% 10 69% OT MakcUMaNbHOI cymMMbI OaiioB Ha naty TK

[\S 2 VS BN N

< 60% oT MakcUMalIbHOI cyMMBbI OaiioB Ha gaty TK

6.3. [lepecuer cyMMBbI 02/1JI0B B TPAAUIIHOHHYI0 M MEKIYHAPOAHYIO OLIEHKY

Hepecqu CYMMbI 0ajaoB B TPaAUIIUOHHYIO U MCKAYHAPOAHYIO OLICHKY IIPCACTABJICH B Ta6J'II/II_Ie

6.3.
Tabmuma 6.3 — Ilepecuer cymMMbl 6AJIIOB B TPAIUIIMOHHYIO U MEXKIYHAPOIHYIO OLICHKY
Hrorosas cymma 06asios,
Ornenka YYUTBIBACT YCIICITHO CIaHHBIN Onenka (ECTS)
IK3aMeH
5 (oTnU4HO) (3aYTEHO) 90—-100 A (0oTAM4HO)
4 (xopot110) (3a4TEHO) 85 -89 B (ouens xopomuio)
75— 84 C (xoporo)
70 - 74 D (ynoBieTBopuTesbHO)
3 (yAOBIETBOPUTENIHHO) (3aYTEHO) 65— 69
60 — 64 E (mocpencTBenHo)
2 (HeyIOBJIETBOPHUTENHHO) (HE 3aUTEHO) Huxe 60 6ammoB F (meynoBrnerBoputeabHO)

7. Y4eOHO-MeTOAMYECKOEe M HH(POPMALMOHHOE o0ecneyeHue TUCHUILINHBI
7.1. OcHOBHas JUTEpaTypa

1. I'puropwesa, 1. O. TexHosorus ralbBAHUYECKUX METAJUIMYECKUX MOKPBITUH : yueOHOe nocolue
/ W. O. I'puropeesa, XK. B. Mexesuu, A. ®. [IpecBanuukoB. — Kazanp : KHUTY, 2019. — 284 ¢c. —
ISBN 978-5-7882-2780-1 [OnexktpoHHBU pecypc]: — Pexum pgocrtyna:
https://e.lanbook.com/book/196092.
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7.2. lonoJTHUTEIbHAS JIUTEPaTypa

1. IlepcnekTUBHBIE TEXHOIOTUH MPOU3BOCTBA MPOAYKIUU: YUueOHO-MeToanueckoe nocoodue / U.
A. Exumosa, E. C. Cunoruna, C. A. Jlomosckas, B. A. CepsikoB - 2020. 152 c¢. [DneKkTpoHHBIH pecypc]:
— Pexxum poctyna: https://edu.tusur.ru/publications/9344.

2. OcHoBBI 0011eH 1 Puszndeckor xumun: YdueoHoe mocodue / M. B. Tuxonora, U. A. Exumosa -
2015. 200 c. [DnexTponHHbIi pecype]: — Pexxum noctyna: https://edu.tusur.ru/publications/5136.

3. Mexesud, K. B. MeTonbl KOHTPOJISI TallbBAHUYECKHUX MOKPBITUN: MPAKTUKYM : yueOHOE
nmocobue / XK. B. Mexepuu. — Kazanp : KHUTY, 2018. — 88 ¢. — ISBN 978-5-7882-2468-8.
[2nexTpoHHBI pecypc]|: — Pexxum goctyma: https://e.lanbook.com/book/166175.

7.3. YueOHO-MeTOANYEeCKHE MOCOOUs
7.3.1. O6s3aTeIbHbIE YUeOHO-METOAMYECKHE TOCOOUSI

1. ®U3UKO-XUMHUYECKHUE OCHOBBI METOJIOB KOHTPOJISI MarepuaiaoB U u3nenuii: Metoguueckue
yKa3aHUs MO BBIMOJTHEHUIO TPAKTUYECKUX U JIa0OPATOPHBIX 3aHATHH JIJI1 MarCTPaHTOB HaINpaBICHUS
noarotroBku 11.04.04 Dnexrponuka u HaHodNeKTpoHuka / . A. Exumona - 2022. 64 c. [DneKTpOHHBIH
pecypc]: — Pexxum noctyma: https://edu.tusur.ru/publications/9946.

7.3.2. YueOHO-MeTOAHYECKHE MTOCOOHS IJIS JIUIT
C OrpPaHUYE€HHBIMH BO3MOKHOCTSIMM 310POBbsI 1 HHBAJIU/I0OB

Y4eOHO-MeTOINYEeCKUE MAaTEPUaJIbl i1l CAMOCTOSITENILHON U ayAUTOPHOI pabOThl 00yJaromuxcs
U3 YUCJIA JIUI] C OFPAaHUYEHHBIMH BO3MOXXHOCTSIMH 3/]0POBbsI M1 HHBAJIUIOB MPEIOCTABIAIOTCA B opMax,
aIaNITUPOBAHHBIX K OTPAaHHYCHUSM HUX 3[J0POBBS U BOCHPUATHS HH)OPMALIUH.

J1s1 i1 ¢ HAPYIIEeHUsIMH 3PeHus:

— B (popMe 3IIEKTPOHHOTO TOKYMEHTA;

— B [1€4aTHOW (hopMe YBEIUYCHHBIM HIPUPTOM.

JI1s1 JIMII ¢ HAPYHIEHUsIMU CJIyXa:

— B (popMe 3IIEKTPOHHOTO TOKYMEHTA;

— B miedatHoi popme.

JI1s1 JIMII ¢ HAPYIIEHUSIMHU ONOPHO-IBUTATEIbHOT0 anmnapara:

— B (popMe 3IIEKTPOHHOTO TOKYMEHTA;

— B miedatHoi popme.

7.4. CoBpeMeHHbIe TPo(deccuoHATIbHBbIE 0a3bl JAHHBIX
U HH()OPMAIMOHHBIE CTIPABOYHbIE CHCTEMbI

1. [Ipu u3ydeHUU NUCHUIIUHBI PEKOMEHAYETCS 00pallaThCsd K COBPEMEHHBIM 0a3aM JaHHBIX,
WH(OPMAIIMOHHO-CIIPABOYHBIM M TOUCKOBBIM cucTeMaM, K KoTopeiM y TYCVYPa oTKpHIT gocTym:
https:/lib.tusur.ru/ru/resursy/bazy-dannyh.

8. MatepunajJbHO-TeXHHYeCKOe H POrpaMMHOe ofecrevyeHne JUCHUIIHHBI
8.1. MaTepuabHO-TeXHHYECKOe H IPOrpaMMHoe o0ecredeHue sl JTeKINOHHBIX 3aHATHI

Jlnst mpoBeeHus 3aHATUN JEKIIMOHHOTO TUIA, TPYIIIOBBIX U MHAUBUIYaIbHBIX KOHCYJbTAILU,
TEKYLIEro KOHTPOJIS U MPOMEXYTOUHON aTTECTAllMU UCIIONb3YeTCsl yueOHask ayAUTOPHUS C TOCTaTOYHBIM
KOJIMYECTBOM TTOCAI0YHBIX MECT I y9eOHOH TPYIIBI, 000pYyI0BaHHAS JOCKOHM M CTAaHIAPTHOW y4eOHOMI
MeOenbto. meroTest MynbTUMeInitHOe 000pyI0BaHKE U YUEeOHO-HATIISAHBIE TTOCOOUS, 00eCTICUHBAIOIIINE
TEMaTUYECKHE WIUTIOCTPALMH 110 JIEKIIMOHHBIM pa3ziesiaM AUCLUILINHBI.

8.2. MaTepuaibHO-TeXHHYECKOE M MPOrPaMMHOe o0ecreuyeHue 1Jisl NPAKTHYECKUX 3aHATHI

Jlabopartopus rpynmnoBoro npoektHoro o0ydenus (I'TIO): yueOHas ayauTopus Uisl MPOBEICHUS
3aHATUN MPAKTHUYECKOTro THMA, yueOHas ayauTOpHs IS MPOBEICHUS 3aHATHI J1abOpaTOPHOTO THUIIA,
MOMeEILIeHUE JJIsl MPOBECHUS TPYIIOBLIX U MHAWBHUyallbHBIX KOHCYNIbTamii; 634050, ToMmckas 061acTs,
r. Tomck, Jlennna npocnexr, a. 40, 122 ayn.

Onucanne UMEIOIIErocss 000pya0BaHUS:

- 'enepatop curnanos AFG-3021;

- I'enepatop curnanos PROTEK 93120;
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- Ocuumnorpag RIGOL DS 1042 C;

- Ocmmorpad HPSS;

- U3meputens ummutanca E7-14;

- OgaokaHanbHEIA HcTOYHUK muTanus PSP-2010 - 6 mT.;
- JInnewnbpid ncrounuk nutanns HY3003;

- Ucrounuk nutanug GW Instec GPD-73303D - 2 mir.;

- [MastmpabniA komIiekce 3 B 1 Quick 702;

- 3D IIpuntep Picaso 3D Designer X;

- Jluramometp cxxaTtus-pactsokenus mudposoit Mereon 03500;
- Cucrema NeoRecCap;

- APM moHTaXHUKa paguoanmnapaTypsl - 6 1irt.;

- MaruuTHoO-MapKepHas J0CKa;

- KommiekT cnenuann3upoBaHHON yueOHOM Mebenu;

- PaGouee mecTo mpenogaBaTers.

[IporpamMmHoe obecrieueHue:

- 7-Zip;

- Google Chrome;

- Kaspersky Endpoint Security 10 s Windows;

- Microsoft Windows;

- OpenOffice;

8.3. MaTepua/ibHO-TeXHNYECKOE U POrpaMMHOe o0ecneuyeHue 1Jisl CAaMOCTOSITeIbHOM padoThI

Jlist caMoCTOSTeNNbHOU pabOThl UCTIONB3YIOTCS YUeOHbIE ayaUTOPUH (KOMIIBIOTEPHBIE KIIACCHI),
PacToN0KEHHBIC IO apecaM:

- 634050, Tomckas o6mactb, T. Tomck, Jlennna npocnexkr, 1. 40, 233 ayn.;

- 634045, Tomckas obnacts, r. Tomck, yi. KpacHoapmetiickas, 1. 146, 209 ayn.;

- 634034, Tomckas ob6nacth, T. Tomck, Bepmmauna ynuna, a. 47, 126 ayn.;

- 634034, Tomckas o6nacth, T. Tomck, Bepmmauna ynuna, a. 74, 207 ayn.

Omnucanue UMeEIOIEerocss 000pPy0BaHUS:

- yuebHas mebenb;

- KOMITBIOTEPHI;

- KOMIIBIOTEPHI MOJIKITIOUCHBI K ceTu «MHTepHEeT» U 00eCnednuBalOT JOCTYI B IJIEKTPOHHYIO
nHpopMaMoHHO-00pa3oBarebHylo cpeay TYCYPa.

[Tepeuens mporpaMMHOTO OOECTICUCHUSI:

- Microsoft Windows;

- OpenOffice;

- Kaspersky Endpoint Security 10 minst Windows;

- 7-Zip;

- Google Chrome.

8.4. MaTepuaanO-TeXHquCKoe odecneyeHue AUCHUINJIHHBI JIs1 JIMI ¢ OrPAHUICHHBIMU
BO3MOKHOCTSAIMH 310POBbA U HUHBAJINI0B

OcBoeHME AUCHUILIMHBI JIMIIAMU C OTPAHUYEHHBIMU BO3MOKHOCTSIMU 3/10POBbSI M MHBAJIUJAMHU
OCYIIECTBIISIETCS C UCITIOJIb30BAHUEM CPEICTB 00YUEHUS OOIIEro U CreluaaIbHOr0 Ha3HAYEHUS.

[Ipu 3aHATHUAX ¢ OOy4YarOUIMMHCA C HAPYWIEHHSIMH CJyXa MPEIyCMOTPEHO HMCIOJb30BaHHE
3BYKOYCHJIMBAIOIIEH ammapaTypbl, MyJIbTUMEIUNHBIX CPEICTB U JPYTUX TEXHUUYECKHUX CPEJICTB
npuema/nepenadn yueOHol nHpopMaImy B JOCTYIHBIX (opMax, MOOMIIBHON CUCTEMBI MTPEINOJaBaHUs
JUTsL 00YYaIOIIUXCSl ¢ UHBAJIMHOCTHIO, TOPTATUBHON MHAYKIIMOHHON CHCTEMBbl. YueOHas ayAuTOpus, B
KOTOPOHW 3aHUMAIOTCSl 00ydYaromuecs: ¢ HapyIIeHUEeM CiyXa, 000pyJa0BaHa KOMIBIOTEPHOU TEXHUKOM,
ayAMOTEXHUKOM, BUACOTEXHUKOM, SJIEKTPOHHOU IOCKOM, MYJIbTUMEIUMHON CUCTEMOM.

[Ipu 3aHATHSIX ¢ 00yUYaIONIMMUCS C HAPYLIEHUSIMHU 3PEHUs MPEIYyCMOTPEHO UCIOJIb30BAaHUE B
JEKIUOHHBIX U y4eOHBIX ayAUTOPHUSAX BO3MOXKHOCTH MPOCMOTpaA YAAJICHHBIX 00BEKTOB (Hampumep,
TEKCTa Ha JOCKEe WJIM claija Ha dKpaHe) MPH MOMOILM BUACOYBEIUUHUTENEH I KOMPOPTHOTO
MIPOCMOTpa.

[Ipu 3aHgATHAX ¢ O0y4YalOIIMMHCS C HAPYHIEHHWSIMH ONOPHO-ABUTaTeJbLHOIr0 ammapara
HCIIOJBb3YIOTCS allbTEpHATUBHBIE YCTPONCTBA BBOJA MH(GOpPMalMU U ApYyrue TEXHUYECKUE CpeAcTBa
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npuema/mnepeaadyn yueOHoM nHGOpMaIMU B JOCTYIHBIX GopMax, MOOMIIBHON CUCTEMBI OOYyUYEHUS IS
JIIOJIEN ¢ MHBAIMIHOCTEIO.

9. OueHOYHbIe MaTePUAJIbl M METOAUYECKHE PEKOMEHIAMH 110 OPraHU3aAUMH U3YUeHUsl
JUCIUTINHBI

9.1. Conep:xaHue OLICHOYHBIX MATEPHAJIOB JJIsl TEKYIIEro KOHTPOJIS
U MIPOMEKYTOYHOM aTTecCTAUH

JIyist o1leHKHU cTeneHru COPMUPOBAHHOCTH M YPOBHS OCBOCHUS 3aKPCTUICHHBIX 32 AUCIUTIIINHON
KOMIIETEHIINI HCTIONB3YIOTCS OLICHOYHBIE MaTepUallbl, MpeAcTaBiIeHHbIC B Ta0muIe 9.1.
Tabmura 9.1 — @opMbI KOHTPOJISL U OLIECHOYHBIC MATSPHAIIBI

HagBaiE’;ﬁ;;ﬂ;iﬁ (Tewm) ?igﬁhé:f ey}frp];;e ®opmbl KoHTpoItst | OieHouHbIe MaTepuaisl (OM)
1 OCHOBBI PAEKTPOXUMHH [1K-2 3auér c onenkort | [lepeuens BompocoB 1ist
3a4eTa ¢ OI[EHKOM
TectupoBanue [IpumepHbIil nepeyeHb
TECTOBBIX 3aJaHUI
2 DAEKTPOIUTHI [IK-2 3auér ¢ onenkoit | [lepeuenn BompocoB Jist
3a4eTa ¢ OLEHKOMN
[IpakTnueckoe TeMbl MpaKTUYECKUX 3aJaHUI
3a/laHHe
TectupoBanue IIpuMepHBIil IepeyeHb
TECTOBBIX 3aJaHUI
3 DnexTpoasl s [K-2 3auét c ouenkoit  |Ilepedenp BonpocoB s
raJIbBAaHUYECKOTO MTPOU3BOCTBA 3a4eTa ¢ OLEHKOM
[IpakTuueckoe TeMbl MpaKTUYECKUX 3aJaHUI
3a/laHne
TectupoBanue IIpuMepHBIi IepeyeHb
TECTOBBIX 3aJaHUI
4 TlokpsITHE METAJIIOB IK-2 3auér ¢ onenkort | [lepeuenn BOmpocoB Jist
3a4eTa ¢ OL[EHKOMN
[IpakTuueckoe TeMbl MpakKTUYECKUX 3aJaHUI
3a/laHue
TectupoBanue IIpuMepHBIil IepeyeHb
TECTOBBIX 3aJaHUN
5 Merannu3anys miacTMace [IK-2 3auét c ouenkoit  |Ilepedenp BompocoB it
3a4eTa ¢ OI[EHKOM
[IpakTuueckoe TeMbl NpakTUYECKUX 3aJaHUI
3a/laHue
TectupoBanue [IpuMepHBIil IepeyeHb
TECTOBBIX 3aJaHUI
6 IlonroroBka aeraneit nepes T1IK-2 3a4éT C OlEHKOH Ilepeuenb BOITPOCOB AJIst
HAaHECEHHEM METAJIOMOKPBITUI 3a4era ¢ OLEHKON
TectupoBanue [IpumepHsIil nEpeYEHb
TECTOBBIX 3aJaHUI

lxana oneHku cHPOPMUPOBAHHOCTU OTAEIbHBIX MIAHUPYEMBIX PE3YyJbTATOB OOyUYEHHS IO
JTUCIUIIINHE TpUBeAcHa B Tabmuie 9.2.

Tabnuma 9.2 — Illkamna oneHku cHopMUPOBAHHOCTHU IUIAHUPYEMBIX PE3YJbTATOB OOyUYEHHUS IO
TUCIUITNHE
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dopmynupoBKa TpeOOBaHUH K CTETICHH C(HOPMHUPOBAHHOCTH
Ouenka bamner 3a OM MJIAHUPYEMBIX Pe3yJbTaTOB 00ydeHUS
3HATh yMETh BJIQ/IETh
2 <60% ot OTCYTCTBME 3HAHUU OTCYTCTBHE OTCYTCTBHE
(HEyIOBIETBOPUTENHHO) | MAKCUMAIBHOMU | UITU ()parMeHTapHBIC YMEHHUH UITN HABBIKOB WU
CYMMBI 0aioB 3HAHUSA YaCTHUYHO (dbparmMeHTapHbIE
OCBOEHHOE MPUMEHEHHE
yMEHHE HABBIKOB
3 ot 60% no o01mue, HO He B LI€JIOM YCIICIITHO, B 1IEJIOM
(YZ1OBJIETBOPUTENBHO) 69% ot CTPYKTYypUPOBAHHbIE HO HE YCIEIIHOE, HO HE
MaKCHMaJIbHOM 3HAHUS CHUCTEMAaTHUYECKH | CHCTEMAaTUYECKOE
CyMMBbI 0aJI0B OCYIIECTBIISIEMOE IIPUMEHEHHE
yMEHHUE HABBIKOB
4 (xoporo) ot 70% no chopMupOBaHHBIE, B 1IEJIOM B IICJIOM
89% ot HO cozeprKalue YCIIEIIHOE, HO YCIIEIIHOE, HO
MaKCUMaJIbHOM OTJIeNIbHbIE coJieprKaliue coJieprKaliue
CYMMBI 0ayuioB | mpoOseMbl 3HaHUS OTJIENIbHbIE OTJIeIbHbIE
npoOesbl yMEHUe poOebI
MIPUMEHEHHE
HaBBIKOB
5 (OTIU4YHO) >90% ot chopMUpOBaHHbBIE | CHOPMUPOBAHHOE YCIICIIHOE U
MaKCUMAJIbHOW | CHCTEMaTHYECKHE yMEHHUe CUCTEMATHUYECKOE
CYMMBI 0aIOB 3HAHUSA MPUMEHEHHE
HABBIKOB

[Ixanma KOMIUIEKCHOM OLIEHKU C(hOPMHUPOBAHHOCTH KOMITETCHIIMI MpHBEIeHa B Ta0uIe 9.3.
Ta6mmma 9.3 — [llkaia KOMIUIEKCHOM OIEHKH C(hOPMHUPOBAHHOCTH KOMITETSHIIUH

OreHka

dopMynrpoBKa TPeOOBAHUN K CTETICHH KOMIIETEHITUN

2
(HEYTOBJIETBOPUTEIIHLHO)

He nmeet HeoOX0IMMBIX PEICTABICHUN O IPOBEPSIEMOM MaTepHualie

WIH

3HaTh HAa YPOBHE OPHEHTHPOBaHMS, TIpeicTaBlieHnid. O0yJaromuiics 3HaeT
OCHOBHbIE MPU3HAKU WM TEPMHUHBI U3y4aeMOT0 dJIEMEHTa COACPKAHMUS, UX
OTHECEHHOCTb K ONPEICTICHHON HayKe, OTPaciid WK 00bEKTaM, y3HAeT B
TEKCTax, U300paKEHUSX UM CXeMaX U 3HAeT, K KaKUM HCTOUYHUKAM HY>KHO
oOpaiartbcs A 6ojee IeTalbHOTO €ro YCBOCHHUSI.

3 3HaTh ¥ yMETh Ha PeNpPOAYKTHBHOM ypoBHEe. O0yyaromuxcs 3HaeT
(YIOBIIETBOPUTEIHHO) |M3YYCHHBIHN 3JIEMEHT COACPKAHUS PENPOAYKTUBHO: TIPOU3BOIHHO
BOCITPOM3BOJUT CBOM 3HAHUS YCTHO, MUCbMEHHO UJIU B IEMOHCTPUPYEMBIX
JICUCTBUSIX.
4 (xoporo) 3HaTh, YMETh, BIIaJIETh HA AHAJTUTHYECKOM ypOBHE. 3Has Ha

PENpOAYKTUBHOM YPOBHE, YKa3bIBaTh HA OCOOEHHOCTH U B3aUMOCBSI3H
M3Y4YEHHBIX 00BEKTOB, Ha UX JIOCTOMHCTBA, OTPAaHUYEHHUS, UCTOPHUIO U
NEePCTIEKTUBBI PA3BUTUS U OCOOEHHOCTH I pa3HbIX O0BEKTOB YCBOSHHUSI.

5 (OTJIMYHO)

3HaTh, yMETh, BJIa/IETh HA CHCTEMHOM ypoBHE. OOy4aromuics 3HaeT
M3YYEHHBIHN 3JIEMEHT CO/IePKaHUSI CUCTEMHO, TPOU3BOJIBHO U 10Ka3aTEIbHO
BOCIPOU3BOAMT CBOU 3HAHUS YCTHO, MUCHMEHHO WJIH B IEMOHCTPUPYEMBIX
NENCTBUAX, YUUTHIBAsI U YKA3bIBasl CBA3H U 3aBUCUMOCTH MEXKIY ITUM
AIIEMEHTOM U JPYTHMHU 3JIEMEHTAMU COJEP>KaHUs AUCLIUIUINHBI, €T0
3HaYUMOCTD B COJIEP)KAHUU JUCIUILTUHBIL.
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1. YkaxuTe, Kakue BUJbl MOKPBHITUA HA MOBEPXHOCTHU METAIJIOB M CILNIABOB OTHOCSITCS K
OCaKJIEHHBIM?
A) XuMuueckue, raTbBaHMUeCKUe (3JEKTPOXUMHYECKHUE).
b) Iuddy3nonnslie, raibBaHUYECKHUE.
B) lNazoTepmudeckue, BakyyMHbIE (KOHICHCAIIHOHHBIE).
2. YkaxuTre, Kakve BUJbl MOKPHITUNA HA MOBEPXHOCTHU METAIOB M CINIABOB OTHOCSITCS K
MOKPBITUSAM, CO3/IaBAEMbIX U3MEHEHHUEM XUMUYECKOT0 COCTaBa MOBEPXHOCTH?
A) I'azoTepmuueckue.
b) Mudbdysnonnsie.
B) lNanpBannyeckue.
3. Kakoil n3 nepeyuciaeHHbIX HUKE BUJOB HAHECEHUS OKPBITUI MTO3BOJISIET HAHOCUTH ITOKPBITUS
Ha U3/eNIs HEOTPAaHUYEHHBIX pa3MepoB?
A) I'azoTepmMudecKuii.
b) duddy3nonnsIii.
B) lNanpBannyecknii (3IEKTPOXUMUYECKHM ).
4. Kakoii 2IeMeHT MOXHO HCIOJIb30BaTh B KQU€CTBE aHOJHOI'O MOKPBITHS JJISl 3aIIUThl MEIHBIX
W3AEUN OT KOppo3uu?
A) Al
b) Ag;
B) Pt;
I') Au.
5. Uemy Oyner paBeH MOTEHIIMAJ JUTHUEBOTro 3JiekTpoaa (B), morpyxeHHOro B pacTBOD
COOCTBEHHBIX HOHOB C KOHIIeHTpanuei 0,5 Monb/1 (CcT.y.)?
A)-3,059
b)-3,063
B)+2,5
)+3,063
6. [lns ranbBaHUYECKOIO AJIEMEHTA C JKEJIE3HBIM aHOJO0M, B KaUeCTBE KaToJa He0OXO0AUMO B3SITh
aneKTpos u3: Bribepure ouH OTBET:
A) AmoMuHHS
b) Xpoma c.llunka
B) Omnora
7. Uemy paBHa DJIC »xene30-XxpoMOBOTo rajpBaHHuecKoro 3neMenTa (B)?
A)-1,184
b) 1,184
B) 0,304
0,314
8. Uemy paHa DJ]C MeIHO-XpPOMOBOTO TajlbBaHUUECKOTO AneMeHTa (B) (OKpyrauTh 10 BTOPOTO
3HaKa MOCJIC 3arsTOM)
A) 1,1
b) 1,08
B) 1,05
I 0,41
9. [ns ranbBaHUYECKOTO 3JI€MEHTA CO CBUHI[OBBIM aHOJIOM, B KAUeCTBE KaToa HEOOXOAMMO B35ITh
AJIEKTPOJ] U3 KaKoro Metayuia?
A) Menn
b) Amomunuit
B) Hunxk
I') Xpoma
10. B xene30-xpoMOBOM TaJIbBAHUYECKOM JIEMEHTE Iapa aHO1/KaToa?
A) Cr/Fe2+
b) Fe/Cr
B) Cr/Fe
I') Fe2+/Cr3+

9.1.2. IlepedyeHb BONPOCOB /ISl 324€Ta C OLEHKOM

1. CTpykTypa u CBOWCTBA IEKTPOJIUTUIECKUX OCAIKOB METAJJIOB U CIIJIaBOB.
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12.

13.

14.

15.

16.

17.

18.

19.

20.

21.
22.

23.
24.
25.
26.
27.
28.

29.
30.

31.
32.
33.
34.

35.

N —

. MexaHu3Mm mnpoiiecca 3JMeKTPOKpUCTAUIM3alUU. BiausHue KaTHOHOB U aHHOHOB Ha CTPYKTYpPY

OCaJIKOB.
MexaHn3M BOCCTaHOBIIEHUSI METAIIJIOB U3 MPOCTHIX U KOMIUIEKCHBIX HOHOB.

Pacripenenenue Toka u MeTasuia 1o MOBEpPXHOCTH KaTona. [[oHATHS MepBUYHOTO U BTOPUYHOTO
pacnpeziesieHus: ToKa, paccerBaroIiasi ClloCOOHOCTh ANIEKTPOJINTA.

Metoabl onpeneneHus paBHOMEPHOCTH paclpeesieHus] ToKa U MeTajlla 10 MOBEPXHOCTH
KaToja.

[ToaroroBka MOBEPXHOCTH METATUTMYECKUX U3/IETUI Mepe]l HAHECEHUEM MOKPBITHH.
MexaHn4yeckue MeTO bl OITOTOBKU MOBEPXHOCTH.

XUMHUYECKHE METObI OJITOTOBKH MOBEPXHOCTH.

DNEKTPOXUMHUYECKHE METO bl TOATOTOBKH MMOBEPXHOCTH.

[NanpBaHMYeckue MOKPHITUS MUHKOM. CBOMCTBA MOKPBITHI, 00JACTH MPUMEHECHUS ITUHKOBBIX
MTOKPBITUH.

. OcHOBHEIC QJICKTPOJTUTHI A4 HAHCCCHHA HHUHKOBBIX HOKpBITHﬁ. CpaBHI/ITeJ'IBHBIC

XapaKTEPUCTUKU TEXHOJIOTUYECKUX CBOMCTB 3JIEKTPOJIUTOB U MOTyYaEMbIX OKPBITHIA.
["anpBaHMYeCKUE TOKPHITHS KaaMueM. CBOHCTBA OKPBITHI, 00JACTH MPUMEHEHHS KaJIMHUEBBIX
MOKPBITUH.

OCHOBHBIE 3JIEKTPOJUTHI AJIs HAHECEHUS W KaJMHEBbIX MOKPHITHH. CpaBHUTEIbHbIE
XapaKTEPUCTUKU TEXHOJIOTUYECKUX CBOMCTB 3JIEKTPOJIUTOB U MOTyYaEMbIX OKPBITHIA.
DnexkTpoauTudeckoe MeaHeHue. CBoiicTBa W 00JaCTH MPUMEHEHHS MEIHBIX MOKPBITHH,
AIIEKTPOJIUTHI JUIsl UX HAHECEHUSI.

CpaBHUTEIbHbIE XapAaKTEPUCTUKU TEXHOJOTUYECKUX CBOMCTB JJIEKTPOJUTOB MEIHEHUS U
MOJTy4aeMBbIX OKPBITHA.

DIIEKTPOIIUTHYECKOE HUKeInpoBaHue. CBONCTBA MOKPBITHI. OCHOBHBIE 00JaCTH IPUMEHCHHS
HUKEJIEBBIX OKPBITHI U AJIEKTPOJIUTHI IS UX HAHECEHUSI.

CpaBHUTEIbHBIE XapAaKTEPUCTUKN TEXHOJOTUYECKUX CBONCTB 3JEKTPOIUTOB HUKEITUPOBAHUS U
MOJTy4YaeMBbIX OKPBITHA.

DIIeKTPOIUTHYECKOE XpomMupoBaHue. CBOHWCTBAa U 00JIACTH TPUMEHEHHSI XPOMOBBIX TTOKPBITHH.
Oco0eHHOCTH MpoLIecca XPOMUPOBAHMUSL, ANEKTPOIUTHI U PEKUMBI 3JICKTPOIHU3a.
CpaBHUTEIBHBIE XapaKTEPUCTUKU TEXHOJIOTUYECKUX CBOMCTB 3JIEKTPOJIUTOB M MOJyYaE€MBbIX
XPOMOBBIX OKPBITHH.

[TaccuBupoBaHuEe METANIIMYECKUX MOKPHITUN. XUMHUECKUE U 3JEKTPOXUMHUYECKHE CIOCOOBI
MAaCCUBUPOBAHUS.

[Tpoueccrl XpoMaTHOTO MACCUBUPOBAHUS IUHKOBBIX U KaJIMUEBBIX MTOKPBITUH.

XUMHYECKOe OKCUANPOBAHNE METAJNIOB U CILJIaBOB. AHOJIHBIE OKCHJIHbIE TIOKPBITUS aTIOMUHUS
U €r0 CILIaBOB.

MeTo1pI KOHTPOJISI KaueCTBa rajIbBAHUYECKUX MOKPBITUH.

Knaccudukanmst moKpbITHH U UX OCHOBHBIE MTapaMeTpbl. MeTOIbI HAHECEHHS TTOKPBITHH.
OO61ue cBeieHHs O TEXHOJIOTUYECKOM TMPOllecce HAaHECEHUsI FaIbBAHUUECKUX MOKPBITHH.
3aluTHO-IeKOPAaTUBHbBIE MEHbIE, HUKEIEBbIE, XPOMOBBIE U KEJIE3HbIE TTOKPBHITHSL.

3amuTHBIE HIUHKOBBIE, KaIMUEBbIE, OJIOBSHHBIEC, CBUHIIOBBIE TOKPHITHSI.

Bunbl ranpBaHWUYECKUX MOKPBITUHN U1 YBEIWUYCHUS M3HOCOCTOMKOCTU JeTayneid (Iopucroe
XPOMHPOBAHHUE).

DJIEKTPOOCAXKICHUE CILJIABOB.

[TokpsiTHE JparoueHHbBIMH MeTajlaMu (cepedpeHue, 30J104€HUE, NIaTHUHUPOBAHHUE,
najuTaIipoBaHue, POIUPOBAHHUE).

OxkcuaupoBanue u pocharrupoBaHre YEPHBIX METAIIIOB.

MeTonbl HaHECEHNs TOKPHITUI Ha AJIFOMUHUM U €0 CIUIaBBI.

KonTposnb kauecTBa rajbBaHUYECKUX MOKPBHITUH.

MeTtoasl MoOAMPUIHPOBAHHUS NOBEPXHOCTH (MeXaHUUecKas, TepMHUUYecKas U
XUMHUKOTEpMUUECcKast 00paboTka)

Anre3ust NOKpbITHI. MeXxaHMYeCKue METO/Ibl HAHECEHUS MOKPBITUNA. XUMUUYECKOE OCAXKICHUE
MOKPBITHI

9.1.3. TeMbl NpaKTUYECKUX 3aTAHUI

. .IlpuroroBieHue 31EKTPOJUTOB. AHATU3 XapPAKTEPUCTUK
. Pacuér aneKkTpOoIHbIX TOTEHIHAJIOB
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3. DIIEKTPOJIUTUYECKOE METHEHNE METAIJIOB
4. MenHenue AeTanei, M3TOTOBIICHHBIX MeTOA0M 3D-nieuaru
5. VI3aMepeHue TOMIUHBI U a[IT€3UN TTOTYYEHHBIX TIJICHOK

9.2. MeToan4yeckne peKOMeH AU

VYyeOHubIil MaTepuan uznaraercs B (Gopme, mpenanoaramplileii caMoCcTOATeNIbHOE MBIILICHHE
CTYICHTOB, camooOpa3oBanue. [Ipu 3ToM camocTosTenbHast paboTa CTYA€HTOB UTPAET PEIIAIONIYIO POJIb
B X0/I€ BCETro y4eOHOro mporecca.

Hauatp n3ydeHne MUCHMILUIMHBI HEOOXOIUMO CO 3HAKOMCTBA ¢ padoueil MporpaMMoOid, CIIUCKOM
y4eOHO-METOMUECKOT0 U MporpaMMHoro obdecnedyenus. CamocrosTenbHas paboTa CTyAeHTa BKIIOYAET
paboTy ¢ yuyeOHBIMU MaTepHalaMH, BBINOJHEHHE KOHTPOJBHBIX MEPONPUITHH, MPETyCMOTPEHHBIX
y4eOHBIM IITAHOM.

B nporecce n3ydeHuns: IUCUUIUIMHBI IS JIyYIIETO OCBOCHUS MaTepuana He0OXOAMMO PETYISIPHO
oOpamarbcsi K PeKOMEHAYEMOH IuTeparype U MCTOYHMKAM, YKa3aHHBIM B y4eOHBIX Marepuaiax;
MOJIb30BAThCS 4Yepe3 KaOWHET CTyJAeHTa Ha caiiTe YHuBepcuUTeTa o0pa3oBaTENbHBIMH pecypcamu
AJIEKTPOHHO-OMOIMOTEYHOM CHUCTEMBI, @ TaKXKe OOIIEAOCTYITHBIMUA HHTEPHET-IOPTAIaMH, COJCPKAILUMHU
Hay4YHO-TIONYJSPHBIE U CIELUAIU3UPOBAHHBIE MaTepHasbl, IMOCBSIIEHHBIE PAa3JIUYHBIM aCIEKTaM
y4eOHOM JUCUUIUINHBL.

IIpu caMOCTOATEIBLHOM U3YYEHUU TEM CIEAYHTE PEKOMEHIALMSIM:

— YTEHHME HWJIM NPOCMOTP MaTepHuajla OCYLIECTBISANTE CO CKOPOCTHIO, NOCTATOYHOM s
WHAUBHUAYAIbHOTO TTOHUMAaHUS U OCBOEHMS MaTepuaja, BblIIENss OCHOBHBIE UJEH; HA OCHOBAHUHU
N3yUYEHHOI'0 COCTAaBUTH Te3UChl. OCBOMB MaTepual, MONbITaThCSI COOTHECTH TEOPHUIO C IPUMEpPAMHU U3
MIPaKTUKU;

— €CJIM B TEKCTE BCTPEYAOTCS HE3HAKOMBIE UJIM MAJIO3HAKOMbBIE TEPMUHBI, CIEAYET BBISICHUTH UX
3HAYEHUE NI IOHMMaHUS JaJbHEHNIIEro MaTepuaa;

— OCMBIC/IMBAlTE IPOYUTAHHOE U U3YUEHHOE, OTBEYANTE Ha MPEJI0KEHHBIE BOIIPOCHI.

CryneHTsl MOTYT NOJy4aTh HHAMBUyalbHbIE KOHCYJIbTALMH, B T.4. C UCIIOJb30BAaHUEM CPEJICTB
TEIEKOMMYHHUKALUH.

[To gucuuniauHe MOTYT MPOBOAMTHLCS OMOJHHUTEIbHBIE 3aHATHUSA, B T.4. B (hopmMe BeOMHAPOB.
Pacnucanvne BeOMHAPOB U 3alMUCHU BEOMHAPOB MYOJHMKYIOTCS B 3JEKTPOHHOM Kypce / 3JIeKTPOHHOM
YKypHaJIE 110 TUCLUIUINHE.

9.3. Tpeﬁona}mﬂ K OCHOYHBIM MaTepuajJdamM Jisl JUll ¢ OrpaHHYCHHBIMHA BO3MOKHOCTAMMU
310pOBbHA U HHBAJIUA0OB

Jns nun ¢ OorpaHWYEHHBIMH BO3MOJXKHOCTSIMH 370pOBBSI U WHBAJIHUJOB MPEIYCMOTPEHBI
JOTIOJTHUTEIBHBIE OIEHOYHBIE MaTepHAJIbl, MEpeUeHb KOTOPHIX yKa3aH B Tabiuie 9.4.

Tabnuna 9.4 — JlomoJHUTENbHBIE MaTEpHabl OINCHUBAHUS Ui JIMI C OTPaHUYCHHBIMU
BO3MOKHOCTSIMH 3JIOPOBBSI M1 MHBAJIUIOB

Kareropuu oby4aromuxcs

Buasl 1ooIHUTENEHBIX OLIEHOYHBIX
MaTepHuaioB

q)OpMI)I KOHTPOJIA U OLICHKHU
pe3yIbTaTOB OOyUECHHS

C HapylIeHHsIMU cllyXa

TecTbl, TUCbMEHHBIC
CaMOCTOSITENIbHBIE PAaOOTHI, BOITPOCHI
K 3a4€Ty, KOHTPOJIbHBIE pabOThI

[IpenmymiecTBEHHO TUCHbMEHHAS
MpoBepKa

C HapyLIeHUAMU 3pEHUS

CobecenoBaHue 1o BOIIPOCaM K
3a4eTy, Onpoc MO TePMUHAM

[Ipeumy1iecTBEHHO yCTHas
poBepKa (MHIUBUYATBHO)

C HapylLIeHUSIMH OIIOPHO-
JIBUTATEJILHOTO alapara

Pemenue nucTaHIIMOHHBIX TECTOB,
KOHTPOJIbHBIE pa0OThI, TMCbMEHHbBIE
CaMOCTOSITeNIbHBIE PaOOTHI, BOITPOCHI

K 3a4eTy

[IpeumyiecTBEHHO
JUCTAaHIMOHHBIMU METOIaMH

C orpaHu4YeHHUSIMHU 110
o01IIeMe IUIINHCKUM
MOKa3aHHUSIM

TecTbl, TUCbMEHHBIC
CaMOCTOSTENIbHBIE PAaOOTHI, BOITPOCHI
K 3a4€Ty, KOHTPOJbHBIE paOOTHI,
YCTHBIE OTBETHI

[Ipenmy1iiiecCTBEHHO MPOBEpPKa
METOJIaMH, ONPEIEISIOIIMMHUCS
UCXOS U3 COCTOSIHUS
oOyyJaromerocss Ha MOMEHT
MIPOBEPKU
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9.4. MeToauuecKkue PEKOMEHIAUHA MO OMCHOYHBIM MaTepuadamM AJd JUIl ¢ OrPpAaHUYCHHBIMHA
BO3MOKHOCTSAMH 310POBbA U HHBAJIUI0B

Jnst Ui ¢ OTpaHUYEHHBIMH BO3MOXKHOCTSMH 3JI0POBbS U WHBAJIHUIOB MPEAyCMaTPUBACTCS
nocTymnHas popMa npeaoCTaBICHHS 3aJaHHI OIICHOYHBIX CPEIICTB, & UMEHHO:

— B Ie4YaTHOH (hopme;

— B IeYaTHOM (hopMe C YBEITUUYCHHBIM IIPHPTOM;

— B (popMe 2IIEKTPOHHOTO IOKYMEHTA,

— METOJIOM YTCHUS aCCUCTCHTOM 3aJIaHHs BCIIYX;

— MPEIOCTaBICHHE 3aIaHUs C UCIIOJIB30BAHUEM CYPJIOTIEPEBO/IA.

JIumam ¢ orpaHUYEHHBIMH BO3MOXHOCTSIMHU 3[I0POBbSl M MHBAIUIAM yBEIHMYHBACTCS BpEeMs HA
MOJATOTOBKY OTBETOB Ha KOHTPOJIbBHBIC BOMPOCHL. /[ Takux oOydaroIIMXcs MpeaycMaTpUBaeTCs
JocTymHas popMa npe0CTaBICHHUS OTBETOB HA 3aJJaHHs, 2 UMEHHO:

— MUChMEHHO Ha Oymare;

— HabOp OTBETOB Ha KOMIIBIOTEPE;

— HabOp OTBETOB C UCIOJIH30BAHUEM YCIIYT aCCHCTEHTA;

— MPEJICTABJICHUE OTBETOB YCTHO.

[Ipouenypa omeHUBaHHUS PE3yIbTATOB OOYyYCHHUS JHUIl C OTPAHUYCHHBIMU BO3MOXKHOCTSIMHU
3I0pPOBbSI U MHBAIUOB 0 JAUCIUILIMHE TPEyCMaTPUBACT MPEAOCTaBlIeHuE HHPopManuu B hopmMax,
aJIalITUPOBAHHBIX K OTPAHUYCHHSIM UX 3JI0POBbsI U BOCIIPHATHSL HH(POPMAIUH:

Jst i ¢ HapylIeHusIMU 3PeHus:

— B (popMe 2IIEKTPOHHOTO IOKYMEHTA,

— B I1€YaTHOW (hOpME YBEIMICHHBIM IPUPTOM.

Jst i ¢ HApYIIeHHsIMU cJIyXa:

— B (popMe 2IIEKTPOHHOTO IOKYMEHTA,

— B IIeyaTHOU (opme.

J1s i1 ¢ HAPYIIEHHUSIMU OTIOPHO-IBUTATEJIbHOTO anmapara:

— B (popMe 2IIEKTPOHHOTO IOKYMEHTA,

— B IIeYaTHOM (opme.

[Ipu HEOOXOMMMOCTH JJISI JUIl C OTPAHHUYCHHBIMU BO3MOXKHOCTSIMH 3J0POBbsI U MHBAJIHJIOB
mpoIielypa OlEHUBAHUS PE3yJIbTATOB 00yUEHHSI MOXKET MPOBOJAUTHCS B HECKOJIBKO 3TATOB.
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