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esb 0cBOCHUSA IMCHUNIMHBI

[ens mpenopaBaHusl TUCUUILIMHBI SBISAETCA MOJyYEHHE 3HAHUM, HEOOXOAUMBIX IS
IUIOJJOTBOPHOM  TBOpYECKOM JesTerabHOCTH OakamaBpa. [ucuunimmHa «XuMUYecKas
TEXHOJIOTHSI HEOPTAaHUYECKUX BEIIEeCTB. TEXHONOTUsl Cephbl U CEPHOUN KUCIOTHI» (OPMUPYIOT
TEXHOJOTUYECKOE MUPOBO33pEHUE OaKalaBpOB MJI UX MPOU3BOIACTBEHHO-TEXHOJIOTHUECKOM
Y TIPOCKTHO-KOHCTPYKTOPCKOU MPOPECCHOHATBHON ACATETHHOCTH.

3agaun MU3y4YeHUS AUCHUIUIMHBI W3YYEHHUE OCHOBHBIX PEAKIMOHHBIX MPOIECCOB,
o0lMX 3aKOHOMEPHOCTEH XUMHUYECKHUX TMPOIECCOB W  MPUHILMUIOB  OpraHU3aluu
IPOU3BOJICTBA CEPHOM KHCIOTBI, €r0 HEPAPXUYECKOW CTPYKTYPbI, METOABI OLEHKH
3¢ (PeKTUBHOCTU TPOU3BOJACTBA. bakanaBp Mo gucCHUIUIMHE «XUMHUYECKas TEXHOJIOTHS
HEOPraHMYECKUX BEHIECTB. TEXHOJIOTUS CEPbl M CEPHOWM KHCIOTBI» JIOJDKEH pellaTh
Mpo)eCCHOHANIBHBIE 3aJla4d B COOTBETCTBHH C IPOU3BOJCTBEHHO-TEXHOJOTUUYECKOH,
HAaYYHO-HUCCJIEA0BATEIIbCKOM, OpraHU3alMOHHO-YIPABICHYECKON u MPOEKTHOM
NEATEIIbHOCTHIO.

N3yueHne AUCHUIUIUHBI TIOHDKHO OCHOBBIBATHCS Ha CIEAYIOMIUX MPO(ECCHOHATBHBIX
CTaHJapTax:

- 26.001. Crenpayiict 1Mo 0OECHeYEHUI0 KOMIUIEKCHOTO KOHTPOJIS IPOM3BOJICTBA
HaHOCTPYKTYPUPOBAHHBIX KOMITO3UIIMOHHBIX MATEPHUAJIOB;

- 26.004. CrienpaymcT MO TPOU3BOACTBY BOJOKHHUCTBIX HAHOCTPYKTYPHPOBAHHBIX
KOMIIO3UIIMOHHBIX MaTEepUaJIOB.

Mecto nucuuninubl B ctpykrype OOII BO

Kypc «Xumpnueckass TEXHOJIOTHMSI HEOPraHMYECKHMX BEHIECTB. TEXHOJOrUs Cephl U
CEpPHOU KHCIIOTB» CBSI3aH C HEOOXOAMMOCTHIO 3HAHWUW OCHOB OOIEH M HEOPTraHUYECKOU
XUMUH, aHAJUTHYECKOM XUMUU U (U3HKO-XUMHUUYECKHMX METOJIOB aHalu3a, oOIei
XUMUYECKON TEXHOJOTHUH, TEXHOJOTMHM KaTajJu3aToOpoB M aJCOPOEHTOB, MPOIECCOB U
arrapaToB XMMUYECKOM TEXHOJIOTHHU, IIMPOKOE HCIOJIb30BaHUE, KOTOPHIX HE TOJBKO JAET
BO3MOXXHOCTh Han0o0Jiee TOYHO BBIPA3UTh TEOPETUUECKUE 3aKOHOMEPHOCTH, HO U SIBIISICTCS
HEOOXOJIMMBIM MHCTPYMEHTOM MX YCTAHOBJICHUS. TeopeThueckue 3HAHUS U MPAKTUYECKUE
HAaBBIKH, TTOJTYYEHHbIC CTYJEHTAMH NPU U3YYEHUU NUCIHUIUIMHBI « XUMHUECKas TEXHOJIOTH
HEOPTaHWYECKUX BEIIECTB. TEXHOJIOTHS CEPbl U CEPHOM KUCIOTBI», JOJKHBI OBITh
HCIIONB30BaHbl B MpOLIECCE U3YYEHUs Tnocieayrmmx aucuumiauH: «Pecypco- u
HEProcOepeKeHNEe B TEXHOJIOTHH HEOPTaHUUECKHUX BEIIECTBY, « DKOJIOTHUECKHUE MPOOIEMBI
OCHOBHOW XMMHUYECKOU MPOMBINIJIEHHOCTHY, «PacdeT u BRIOOp MaTEepHaIOB U 000Dy 10BAHUS
MIPU TIPOCKTUPOBAHUM.

[Tocne u3ydeHus MUCUMIUIMHBI BBIMTYCKHUKH JIOJKHBI OBITH TOTOBBI K BBIMOJHEHUIO
CIEAYIOIIUX TPYAOBBIX (PYHKIIHIA:

- A/06.6. Pa3paboTka mpemsioKeHU MO KOMIUIEKCHOMY HCIOJIb30BAaHUIO CHIPhSl H
YTUJIN3AIUU OTXOJ0B TPOU3BO/ICTBA;

- D/01.6. CoBepiieHCTBOBaHHE TEXHOJOTHH, MEXaHU3alusd MW aBTOMaTH3aIus
MIPOU3BOJICTBEHHBIX MPOLIECCOB;



- A/01.6. IlpoBeneHue aHamu3a ChIpbs, MOAYy(GaOpPUKATOB M TOTOBOH MPOIYKIIUU

IMPONU3BOACTBA HAHOCTPYKTYPHPOBAHHBIX KOMIIOSUIIUOHHBIX MaTCpHUaJIOB.

Komnerenuuu odyyaromerocsi, popmupyemMmbie B pe3y/ibTaTe 0CBOCHUS M CHUILTUHBI
B nporecce ocBoeHus1 TaHHOW TUCHUIUIMHBIL Y CTyJeHTa (DOPMUPYIOTCS CIEAyIOIIne

KOMIICTCHIIUUA:
— poeccroHanbHbIC
Kon HaumenoBanue
WNHpukaTopsl 1OCTHXKEHUS KOMITETEHIIUN
KOMITCTECHITUU KOMIICTECHITUU
I1K-2 CIoco0eH HUCIO0Ib30BaTh 3-I1K-2 3HaTh CBOMCTBAa XUMHYECKHUX DJIEMEHTOB,
3HaHUE CBOMCTB COEAMHEHHUIN U MaTE€pUaJIOB HA UX OCHOBE JJIs
XHUMHYECKHUX DJIEMEHTOB, COOJTI0ICHHSI TEXHOJIOTHYECKOTO perjaMeHTa
coenuHeHuit u marepuanoB | Y-IIK-2 YMers ucnonap30BaTh 3HaHUS CBOWCTB
Ha UX OCHOBE JIJISl pEUICHUS] | XUMHYECKHUX JIEMEHTOB, COCIMHEHU U MaTEpPUaJIOB Ha
3a/1a4 npodecCHOHATBHON MX OCHOBE JJIsl pEILICHHUS 3a/a4 10 BBIMYCKY MPOAYKIIUN
JIeSITeIbHOCTH B CTPOI'OM COOTBETCTBUU C TEXHUUYECKUMHU
TpeOOBaHUSIMU
B-I1K-2 Bnaners HaBbIKaMH pa3pabOTKU IPEI0OKEHHS
110 KOMIUJIEKCHOMY MCIOJIb30BaHUIO ChIPbS U
YTHJIM3AIMU OTXOJIOB MPOU3BOJICTBA
[K-7 CIOCOOEH MPUHUMATD 3-1IK-7 3HaTh TEXHOJIOTMH U CUCTEMBI IKOJIOTUYECKOTO

KOHKPETHBIE TEXHHUUECKHUE
pelieHus npyu pa3padboTke
TEXHOJIOTUYECKUX
IPOIIECCOB, BEIOMPATH
TEXHUYECKHUE CPEACTBA U
TEXHOJIOTHH C YYECTOM
9KOJIOTUYECKUX
IIOCJIEICTBUM MX
IPUMEHEHUS

MEHEJKMEHTA IIPU MPOBEICHUN UCTIBITAHUH C
HCMOJIb30BAHUEM TEXHUYECKUX CPEACTB

V-IIK-7 YMeTh BBIIONHITH paboThI 110 cOOpy U
HAaKOIUICHUIO TAHHBIX MPHU pa3padoTKe
TEXHOJIOTMYECKHUX MPOLECCOB

B-TIK-7 Bnanetrp HaBbIKaMU BHIOOpA TEXHUYECKUX
YCTPOMCTB U TEXHOJIOTHM C YUETOM HKOJIOTUYECKUX
MOCIEACTBUI UX MPUMEHEHUS ISl TOATOTOBKH MTPOEKTA
IJIAaHA MEPOIIPUSTUH I10 UCIIOIB30BAHUIO CHIPbS B
JIONTOJTHUTEIBbHBIX TPOU3BOJICTBEHHBIX IEISAX

3anaqn BOCIIMTAHUSA, PCAIU3YEMbIC B PaAMKaX 0CBOCHUA JUCHHUIIIHHDBI

CTyZIEHTaMH WH/INBUAYaJIbHBIX
00pa3oBaTeNbHBIX TPACKTOPHIA,
OpraHHU3aluH CUCTEMBI
OOIIEHUsT MEXKITY BCEMHU
y4aCTHUKaMHU
o0pa3oBaTesbHOTO Ipolecca, B
TOM YHCJIE C HCIIOIb30BaHIEM

. Hcnonn3oBanue
Hanpasnenune/ | Co3ganue ycnoBuii, BoBnedenue B pa3HOIMJIaHOBYIO
BOCIIUTATEIHHOTO TIOTEHIINANA
eI 00€eCTIeYMBAFOIIINX . BHEYYEOHYIO JIeSITeTbHOCTD
y4eOHON JUCIUTITMHBI

B-18 ¢dbopmupoBaHue Hcnonb3oBanue 1.Opranusanus Hay4Ho-
OTBETCTBEHHOCTH 32 | BOCHHMTATEIBHOIO MOTEHIMANa | MPAaKTUYECKUX KOH(pEpeHIuil,
npoeCCUOHANBHBIN | AUCHUTIINH KPYIJIBIX CTOJIOB, BCTPEY C
BBIOOD, poeCCHOHATBHOTO MOIYIIS BEAYIIMMH CIIEHUAINCTaMU
npodeccHoHambHOe | A7 JOPMHUPOBAHUS Y NPEINPUATHA SKOHOMHYECKOTO
pa3BuTHE U CTYZICHTOB OTBETCTBEHHOCTH 32 | CEKTOpa Topojia Mo BOIpocam
npodeccCHOHaNIbHBIE | CBOE MPO(ecCHOHANTBHOE TEXHOJIOTUIECKOTO JINIEPCTBA
perteHus pa3BUTHE TIOCPEICTBOM BBIOOpa | Poccum.

2. Yuactue B HOATOTOBKE
nyOnuKanuii B
BBICOKOPEHUTHHTOBBIX
PEIeH3UPYEMBIX HAYIHBIX
A3IaHUAX




HOBBIX HH(POPMAITMOHHBIX
TEXHOJIOTUH

B-21

¢dopmupoBanue
CIIOCOOHOCTH H
CTpEMJIICHHS
CJIEIOBATh B
npodeccun HopMam
MOBE/ICHUS,
00ecIIeYnBaroIuM
HPaBCTBEHHBII
XapaxkTep TPyLOBOU
JeSITeTbHOCTH U
HeCIIykeOHOT0
MOBE/ICHUS

1.Ucnonb3oBanue
BOCIIUTATEIHLHOTO MOTCHIINATIA
JUCITUTLIAH
pohecCuOHANBEHOTO MOAYJIS
JUTSL pA3BUTHSI HABBIKOB
KOMMYHHKAIMH, KOMaHIHON
paboThl U IUIEPCTBA,
TBOPUYECKOTO MHIKEHEPHOTO
MBIIUICHHS, CTPEMIICHUS
CJIe/10BaTh B
poQeCCHOHAIBHON
JESITEIIbHOCTH HOpMaM
MOBE/ICHUS, 00eCeUNBAIOIINM
HPABCTBEHHBIN XapaKkTep
TPYJOBOH AESITETbHOCTU U
HECITY>KeOHOTO ITOBEJICHUS,
OTBETCTBEHHOCTH 32 MPUHSTHIC
peIIeHuUs Yepe3 MOATOTOBKY
IPYMIIOBBIX KYPCOBBIX paboT H
MPAKTUYECKUX 3aaHHH,
pelieHre KeicoB, MPOXOKICHHE
MpakTUK U noaroroBky BKP.
2.Mcnons3oBaHue
BOCIIUTATEIHLHOTO MOTSHIINANA
JICITUTUTAH
pohecCHOHATBHOTO MOAYJIS
JUTSL:

- (opmupoBaHus
MIPOU3BOJICTBEHHOTO
KOJJIEKTUBHU3MA B XOJI€
COBMECTHOT'O PELICHUS KaK
MOJIeTIbHBIX, TaK U
MIPAKTUYECKHX 3a71a4, a TAKKe
ITyTeM TOJIKPEIUICHHE
parMoOHATBLHO-TEXHOJIOTHUECKUX
HABBIKOB B3aWMOJICHCTBHUS B
MIPOEKTHOM JIeATENHHOCTH
HMOIMOHAIBHBIM (P (PeKTOM
YCTEITHOTO B3aUMOICHCTBUS,
OLIYIIIEHHEM pocTa o0Iei
s pexTUBHOCTH TIPH
pacrpeielIeHuH IPOSKTHBIX
3a/1ay B COOTBETCTBHH C
CUJIBHBIMU

1.Opranu3zanus Hay4yHOTO
noJxoja v uyBcrBa «Bce B
OJIHOM KOMAaHJIe» 4yepe3 y4acThe
CTYJCHTOB B IIPOBEJCHUH
KPYIJIBIX CTOJIOB MU CEMUHAPOB.
dopmMupoBaHUE BEPTUKAIBHBIX
cBsizell ¥ (popMabHbIX IPaBUII
JKU3HU IIPU NIPOBEACHUN
CTYJICHYECKUX KOHKYPCOB



https://ru.wikipedia.org/wiki/%D0%A2%D0%B2%D0%BE%D1%80%D1%87%D0%B5%D1%81%D1%82%D0%B2%D0%BE

KOMIIETEHTHOCTHBIMU U
SMOLMOHAJILHBIMU CBONMCTBAMU
YJICHOB IIPOEKTHOM TPYIIIIBIL.

B-35

dhopmupoBaHue
TBOPYECKOTO
MBIIUICHUS
MPUMEHUTEIHHO K
cdhepe XuMUIecKon
TEXHOJIOTHH
HEOPTaHUYECKUX
BEIIECTB

1. Ucnonp3oBanue o
dbopMupOBaHUS YyBCTBA
JIMYHON OTBETCTBEHHOCTH B
00J1aCTH TEXHOJIOTHH
BOJIOMIOJITOTOBKH U OYUCTKHU
CTOYHBIX BOJI, TEXHOJIOTUU
MUHEPAIBbHBIX YA00peHHA
COJICH W MIeN0YeH / TEXHOJIOTHH
OCHOBHOT'O HEOPTaHUYECKOTO
CUHTE3a, TEXHOJIOTUU
KaTaJn3aTOpOB U aJICOPOCHTOB /
TEXHOJIOTUH PEaKTUBOB U 0c000
YHCTBIX BEIECTB
BOCITMTATEIHLHOTO MTOTCHIIHATIA
0J10Ka PO eCCHOHATBHBIX
JICITUTLINH:

TexXHOIOTHS BOJOIIOATOTOBKH U
OUYHCTKU CTOYHBIX BOJI;
TexHonOrKUs KaTaau3aTopoB U
afcopOenToB/TexHOIOTHS
PEaKTUBOB M 0CO00 YUCTHIX
BCIICCTB;

TexXHOIOTHsI MUHEPAJTbHBIX
ya00peHui, coneit u

mienoveit/ Texnomorus
OCHOBHOT'O HEOPTaHUYECKOTO
CUHTE3a.

2. Pa3BuTHE HaBBHIKOB
TBOPUYECKOTO MBIIUICHUS TyTEM
COZIEUCTBUS U NOIJIEPKKU
y4acTus CTYJCHTOB B HAyYHO-
MPAKTUYIECKUX MEPOTIPHUITUIX
BHYTPHUBY30BCKOTO
PErHOHAILHOTO H/HITN
BCEPOCCUICKOIO YPOBHS B
chepe XUMUIECKIX TEXHOJIOTH

v

u.

1.Opranusanus u npoBeeHNE
AKCKYPCHUH, HaAyYHO-
MPAKTUYECKUX KOH(PEPEHLIUH,
(bOopyMOB, KPYTJIBIX CTOJIOB,
BEOMHAPOB 110 BOIIPOCaM
npodecCHoHATBLHOM
JeSITETbHOCTH

2.Y4acTue B CTy/IEHYECKUX
OJIMMITHAJaX U KOHKypcax
HAYYHBIX TPOEKTOB, TBOPUECKUX
MEPONPUATHSIX, KOHKYpCax
npodeccuoHanIbHOTO
MacTepCTBa, B TOM YHCIIE 10
cragmapram WorldSkills.
3.Yyactue B OITOTOBKE
MyOIMKaAIUi B IEPUOTUYCCKUX
HAYYHBIX U3JaHHSIX;

Yyactue B 1eATeIbHOCTU
CTYJIEHYECKOT'0 HAyYHOTO
oO1ecTBa.

CTpykTypa u cofep:kaHue Y4eOHOMH TUCHMILTHHBI

IUCIHUIINHBI COCTABIISIET 6 3a4eTHBIX equHull, 216 ak. yacos.

Kasengapubiii niian

JucrnunmHa nipenonaercs cryaentaM B 9 u 10-om cemectpax. OOmias Tpy10€MKOCTh

Ne

HaumeHoBaHue pa3jaesa
(TeMbl) TUCHHUILINHBI

Buabl yyeoHoit

AeATeJIbHOCTH (B Yacax)

Makcu
MAaJIb-

ATTecTa
11078 |
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9 cemecTp
1 1, 2 | O6mme cBeneHus O cepe 24 2 2 - 20 YO 25
CriocoObI MOTY4YEeHHUS CePBI JIP
3 | Cepa, BBIITyCKaeMast B| 31 1 - - 30 KP
NPOMBILIJICHHOCTH H €€
pUMEHCHHE
2 4 | OOmme cBexeHust o cepHoil | 24 2 2 - 20 Jp 25
KHCIJIOTE T
5 | [lomyuenue cepuucroro raza | 29 1 - - 28
Buj npoMe:KyTOYHO# aTTecTAINN 108 | 6 4 - 98 3auer 50
10 cemecTp
1 6 [Tpou3BoaCTBO cepHoil | 56 6 - 4 46 YO 25
KHCIIOTBI KOHTaKTHBIM 31
croco0OM U3 KoJryeiaHa KP
2 7 [Tpou3BOJACTBO KOHTAKTHOW | 52 4 - 2 46 31 25
CEpHOW KHCIIOTBI U3 CEpPbl U T
JIPYTOrO ChIPbSI
Buj npoMe:KyTOYHO# aTTecTAINN 108 | 10 - 6 92 IK3aMeH 50
Conepmaﬂue JEKIIMOHHOTI'0O KypcCa
YueoOHo-
Tembl JIeKUMU. Bcero
METOUYECKOe
Bonpocsl, oTpadaThiBaeMble HA JIEKIIMT 4acoB
obecreyenune
1 2 3
9 cemecTp
O01ue cBeeHuUs 0 cepe 2 [1-4]
CBolicTBa cepbl
Crnoco0bI oJry4eHus cepbl
OOmmme cBegeHus o crocobax mosrydeHus cepbl [lomydeHue sneMeHTapHOR
cepnl meToioM Kiayca
Cepa, BpIycKaemMasi B NPOMBIILJIEHHOCTH U €€ IPUMeHeHne 1 [1-4]
Bunsl BEITyCKaeMOH cepbl
OO1mue cBereHus 0 IPUMEHEHHHU CEePhI
OO01ue cBeIeHHUsI 0 CEPHOIT KUCJI0Te 2 [1-4]
CtpoeHue u cBoiicTBa cepHOU KUCIOTHI ChIpbe IS IPOU3BOICTBA CEPHOM
KHCIIOTBI
ITosryyeHne CEPHUCTOrO raza 1 [1-4]
DU3HKO-XMMUYECKUE OCHOBBI 00JKUTa CEPOCOIEPIKAIIECTO ChIPhS
10 cemecTp
I[Ipou3BOACTBO CEPHOIl KUCJIOTHI KOHTAKTHBIM CIOCOOOM H3 6 [1-4]
KOJTYeIaHa
OuncTKa00XKUTOBOTO Ta3a. PU3NKO-XUMHYECKUCOCHOBBITPOIIECCa OYMCTKU
00XKUTOBOTO Ta3a
OxkucieHne CEepHUCTOro Ta3a B CepHbId aHruapuj. Dusuko-
XHUMHUYECKHE OCHOBBI POIIECCAa OKHUCIICHHS CEPHUCTOTOAHTUIPHIA
AOcopOuust cepHoro anruapuaa. OU3HKO-XUMHUECKHE OCHOBBI
npoliecca U3BJICUSHHSI CEPHOTO aHTHIPH/IA U3 Ta30BOM CMECH




IIpou3BOACTBO KOHTAKTHON CEPHOW KHCJIOTHI U3 Cepbl HAPYIroro 4 [1-4]
ChIpbS
[TonydyeHne KOHTAKTHOM CEPHOM KUCIIOTHI U3 CEPbl
[TonyyeHne KOHTaKTHOM CEPHOM KUCIIOTHI U3 PA3JIMYHOIO ChIPbs
IlepeyeHsb NPaKTHYECKUX 3aHATHH
Y4ebdHo-
Tema npakTn4yeckoro 3ausitusi. Bonpocsl, orpadéarbiBaeMble HA Bcero
NPAKTHYeCKOM 3aHATHH 4acoB METOIIHECIoe
olecrieyeHune
1 2 3
MatepuanbHblii 0anaHc CyIIIbHO-a0COPOIIMOHHOTO OT/ICJICHUS 4 [11]
Pacuer npou3BOAUTENBHOCTH Ta301YBKHU (HAarHETATEJIs) 2 [12]
Ilepedenn 1a00paTOpPHBIX padoT
YueOHo-
Tema 1abopaTopHbIX padoT. 3agaHus, BONPOChL,0TPpadaTbiBaemMbie Ha, Bcero
J1a00pPaTOPHOM 3aHATHH 4acoB MeTorHecicoe
olecneyenune
1 2 3
CBoiicTBa cepsbl M €e COeTMHEHHI 2 [6]
CBoiicTBa CEpHOI KUCIOTHI 2 [10]
3agaHus 11 CAaMOCTOATEILHON PadoThI CTYICHTOB
Beero Yu4eOHo-
Bonpoch 1151 caMOCTOSITEIbHOT0 U3y4YeHUs1(3a1aHNS) wACOB MeTOoHYeCKoe
olecneyeHue
1 2 3
9 cemectp
OO01mme cBeIeHHS O cepe 20 [1-26]
Coneprxanue cepbl B 3eMHOU KOpe
Crnoco0bl moJryueHns cepbl
IToxzemHast BEITIIIaBKA CEPBI IEPETPETON BOJIOU
[Tonzemuast razuduxamnus cepsl
[Tonyuenue cepsl U3 CylbPUIHBIX PYI.
Tepmuueckasi BO3roHKacepsl
[Tonmy4yenne cepbl BOCCTAHOBJIEHUEM CEPHUCTOTO ra3a
Meroa Opkna
[Tonmy4yenne cepsl U3 CEPOBOIOPOJICOEPKAIIUX T'a30B
Cyxas o4uMcTKa ra3oB
Mokpast o4ncTKa ra3oB
Cepa, BoinycKaeMasi B IPOMBIIJICHHOCTH M ee IPpUMeHeHHe 30 [1-26]
[TpumeHeHMe cepbl B IPOU3BOJICTBE CEPHOM KHCIOTHI
[TomumepHast cepa U criocoObl ee MOoTy4eHUs
[IpuMeHeHne cepbl B IIMHHOM MPOMBIIIIIEHHOCTH
M3roroBneHre KOMITO3UIMOHHBIX MAaTEpUAIIOB CTPOMUTEIHHOTO
Ha3HAYCHUS
OO01ue cBeIeHUsI 0 CEPHOIT KUCI0TE 20 [1-26]
JIuHaMuKa pa3BUTHUSI CEPHOKUCIOTHOTO MPOU3BO/ICTBA
Hcropus pa3BUTHS CEPHOKHCIOTHOTO MTPOU3BOJICTBA
CrniocoObl MPOM3BOICTBA CEPHOM KUCIIOTHI
OO1u1re cBeIeHUs] O CEPHUCTOM U CEPHOM aHTUAPATAX
IMoayuenue cepuucroro razalledn ans o6xura KordenaHa 28 [1-26]
[eun st cKUTAHUS CEPBI
[Teun nns cxxuranus cepoBojioposa Mcenonb3oBanue Temia 00KUroBoro
rasa
10 cemectp
IIpou3BoACTBO CepHOIi KHCJIOTHI KOHTAKTHBIM CIOCOO0M W3 | 46 | [1-26]




KOJTYedaHa
O4NCTHOEOTIEIEHUECOBPEMEHHOTOKOHTAKTHOTOITPOU3BOICTBA
VYcnosus nporecca okuciaeHus: SO, B SO3 Ha BaHAIMEBOMKATAIM3aTOPE
KoHTakTHOCOTIeIeHMECOBPEMEHHOTOCEPHOKUCIOTHOT03aBOAa
[Tonyuenue 100%-norou crabmnmm3apoBanHoro SOz u
KOHILICHTPUPOBAHHOTO OJieyMa
O06e3BpekrMBaHNEe OTXOISIINX T'a30B
AOGCOpOIIMOHHOCOTACIICHUECOBPEMEHHOTOKOHTAKTHOT03aB0/1a
[TonydeHue BHICOKOKAYECTBEHHON CEPHOM KUCIIOTHI
IIpou3BOACTBO KOHTAKTHOI CEPHOM KMCJIOTHI U3 Cepbl UAPYIoro 46 [1-26]
ChIPbA
[Tony4yeHne KOHTaKTHOM CEPHOM KUCIOTHI U3 CEPOBOJOPOAAMETOIOM
MOKpOT'O KaTaiau3a
[Tepemenienue raza u KUCIOTHI
TeXHUKO-2KOHOMUYECKHEBOIIPOCHICEPHOKHCIOTHOTOIPON3BOACTBA

Oo6pa3oBaTe/ibHbIE TEXHOJIOTHHI

Peanuzanusi ocBOCHHMSI JaHHOW JUCHUILIMHBI 0O0ECIEYMBACTCS JOCTYIIOM KaKJ0ro
oOyuaronierocss Kk 0a3aMm JaHHbIX U OMOJIMOTEUYHBIM (DOHIAM, (POPMHUPYEMBIM IO TOJIHOMY
MEePEYHIO TUCUUILIUH (MOAYJIei) OCHOBHOM oOpa3oBarenbHOi nporpammel. B BUTU HUAY
MU®DU peiicTByeT KOMIBIOTEPHBIE KIACCHI, B KOTOPBIX MPOBOASATCS 3aHATHS 110 PA3TUYHBIM
JTUCIUIUIMHAM HaIpaBJiICHUS! TMOJATOTOBKH «XUMHUYECKas TEXHOJIOTHS», B TOM 4YHUCIE U
KJIacChl O0ecredyeHbl JOCTYNoOM K ceTu MHTepHeT misi  caMOCTOSITENIbHOW TOJATOTOBKHU
cTtyneHToB. Ha xkadeape uMeeTcsi KOMIBIOTEPHI C BO3MOXHOCTBIO Pa0OThI B CIEIIUATBHBIX
nmporpaMmax M JIOCTylla K COBPEMEHHBIM MpodecCHOHaIbHBIM 0a3aM  JaHHBIX,
MH(QOPMAIITMOHHBIM CIIPABOYHBIM W TIOMCKOBBIM CHCTEMaM, K TakMM Kak 0a3a JaHHBIX
nepuoAndecKux uzganui. [lenpro mpu 3TOM SIBISETCS BBIPAOOTKA y CTYICHTOB HABBIKOB U
KOMIIETEHIIUM, TO3BOJSIONIMX CaMOCTOATEIbHO BECTH HCCIEAOBATEIbCKYI0O M HAYy4YHO-
MeIarOTMIECKyI0 paboTy.

[IpakTrueckass MOATOTOBKA TPH peau3alii Y4eOHOW MUCHUILTMHBI OpPraHU3yeTCs
MyTEM MPOBEJICHUS TPAKTUUECKUX 3aHITUHN, TPEAYCMATPUBAIOIINX YIaCTHE 00yUarOIIUXCs B
BBITIOJTHEHUH OTJICNIbHBIX AJIEMEHTOB palOT, CBSI3aHHBIX ¢ Oyayiied mpodeccuoHanbHOU
NEATEIIbHOCTHIO.

[IpakTryeckasi MOATOTOBKA TaK)Xe BKJIIOYAET B Ce0s 3aHATHUS JICKIIMOHHOTO THIIA,
KOTOpbIE  TPEAYyCMaTpUBAIOT  Tiepenady  ydyeOHoM  mHbopManuu  OOydaroIIumcs,
HEOOXOJIMMOM I  TOCIEAYIOMIEr0 BBHIMOJHEHUS pabdoT, CBA3aHHBIX C Oymaymien
poeCCUOHATIEHOM I TEIBHOCTHIO.

AyIuTOpHBIE 3aHSATHS TPOBOASATCA B BHUJE JEKIUM ¢ wucnoiab3oBanuem I[IK wu
KOMIIBIOTEPHOTO TMPOEKTOpa, TMPAKTUYECKUX 3aHATUM, C wucnojb3oBanuem [IK mnpu
npoBeaeHun  pacdyetoB. CamMocTrosiTebHass —paboTa  CTYACHTOB  MPOBOJUTCS  TOJ
PYKOBOJICTBOM IpeIoaBaTeiei, ¢ OKka3aHWeM KOHCYJbTAIMi M MOMOIIY MPU MOJTOTOBKE K
KOHTPOJILHBIM pab0TaM, BHIMIOJTHEHUH JOMAIITHUX 3aJJaHuM.

DOoH/ OLIECHOYHBIX CPECTB

@OHJT OIICHOYHBIX CPEACTB MO AUCIMIUIMHE OO0ECTeYnBAET TMPOBEPKY OCBOCHHS
MJIAHUPYEMBIX Pe3yJbTaTOB 00yueHUs (KOMIMETCHIMI U WX WHIUKATOPOB) MOCPEIACTBOM
MEPOMNPUATUNA TEKYIIETO, PYOEKHOT0 U MPOMEKYTOYHOTO KOHTPOJIS IO JTUCHIUTUIUHE.



Casi3p Mexy (popMUpyeMbIMU KOMIETEHIUSMU U (OpMaAMHU

npeAcTaBiieHa B ClICyIOIIeH TabuIie:

KOHTPOJIsI UX OCBOCHHA

CEpPHOM KHUCIIOTE

B CTPOTOM COOTBETCTBHUH C TCXHUYCCKUMU

[Tonyuyenue cepHUCTOrO
rasa

TpeOOBaHUSIMU

B-I1K-2 Brnaners HaBbIKaM# pa3paboTKH
MPETIOKEHUS IO KOMIUJIEKCHOMY
HCIIOJIb30BAHUIO ChIPbS U yTUIN3ALUU
OTX0J10B IPOM3BOJCTBA

3-IIK-7 3HaTh TEXHOJIOTUU U CUCTEMBI
9KOJIOTMYECKOT0 MEHEKMEHTA ITPU
IIPOBEJICHUH UCIIBITAHUN C UCTIOJIb30BAHUEM
TEXHUUYECKUX CPECTB

V-IIK-7 YMeTb BBINONHATH PaOOTHI O
cOOpYy M HAKOTUICHHUIO JAaHHBIX TIPH
pa3paboTKe TEXHOJIOTMUYECKUX MPOIIECCOB
B-ITIK-7 Bnanets HaBbIKaMu BBIOOpa
TEXHUYECKUX YCTPOMCTB M TEXHOJIOTUH C
Y4ETOM JKOJIOTMYECKHUX MOCIENCTBUN X
MIPUMEHEHHUSI ISl IOATOTOBKH IIPOEKTA
IIJIaHa MEPOIIPUATHI 110 HCIOIb30BaHUIO
CBIPBS B JOIIOJIHUTENBHBIX
MIPOU3BOJICTBEHHBIX LIEJISAX

HaumenoBanue
Ne Konx n HauMeHOBaHME HHIMKATOpA HaunmenoBanue
KOHTPOJIUPYEMBIX .
n/m JOCTUKEHHS] KOMITETEHIUI OLICHOYHOT'O CPEJICTBA
pazziesoB (TeMBbl)
9 cemectp
Bxo1HOM KOHTPOJIb
1 | BxoaHoii KOHTPOJIb 3-11K-2 3HaTh CBOMCTBA XUMHUYECKUX Bomnpocsl BXOgHOTO
3JIEMEHTOB, COCIMHEHUH U MaTepPUaJIOB HA KOHTPOJIsI (YCTHO)
UX OCHOBE JUIsl COOJIIOIEHUS
TEXHOJOTHYECKOT0 perjiaMeHTa
V-IIK-2 YMeTp ucnonb3oBaTh 3HAHUS
CBOMCTB XUMHUYECKHUX AJIEMEHTOB,
COEMHEHMI U MaTepUajIoB Ha UX OCHOBE
JUISL PEIlIeHUs 3a/]1a4 10 BBIYCKY MPOYKIUU
B CTPOIOM COOTBETCTBUH C TEXHUUECKUMU
TpeOOBaHUSIMU
ATTecTanus pa3aenoB, TEKYIH KOHTPOIIb YCIIEBAEMOCTH
1 OOmmue cBeneHus 0 3-I1K-2 3HaTh CBOMCTBA XMMUYECKHX Ortuer no nabopaTopHOi
cepe AJIEMEHTOB, COSIMHEHUN U MaTepUaJIOB Ha paboTte (MMCEMEHHO)
Crioco6bl moTy4eHust WX OCHOBE JIJIs1 COOJTIOICHUS
cepsl TE€XHOJIOTMUYECKOI0 PErjlaMeHTa Pemenue 3anau
Cepa, BbiIycKaemasl B V-1IK-2 YMeTh UC0Ib30BaTh 3HAHUS (MMCbMEHHO)
MIPOMBIIIJICHHOCTH U €€ | CBOMCTB XMMUYECKHX JIEMEHTOB,
IIPUMEHEHHE COEMHEHUI U MAaTEPUaAJIOB Ha UX OCHOBE Tect (MUCHMEHHO)
2 OO1me cBeaeHHs O JUTSL PEIICHUS 33]1a4 110 BBITYCKY MPOMYKIUHU | OTYeT 1o 1abopaTopHOU

pabote (MMCEMEHHO)

Pemenne 3amau
(MMCbMEHHO)

Tect (mUCHMEHHO)

[TIpomexxyTouHas arrecranus




1

3auer

I1K-2, I[IK-7

‘ Tect (MUCHMEHHO)

10 cemectp

BxoniHOM KOHTPOJIb

Bxo1HO KOHTPOJIb

3-I1K-2 3HaTh CBOMCTBAa XUMHYECKHX
3JIEMEHTOB, COCIMHEHUI U MaTEepPUaIOB Ha
HX OCHOBE IJI1 COOJIIOIEHHUS
TEXHOJIOTMYECKOTO PErjiaMeHTa

V-I1K-2 YMeTh UCII0JIL30BaTh 3HAHUS
CBOMCTB XMMHYCCKUX 3JICMCHTOB,
COCIMHEHUI U MaTepuajoB Ha UX OCHOBE
JUISL pelIeHus 3a]1a4 10 BBIITYCKY MPOIYKIIMHU
B CTPOI'OM COOTBETCTBUU C TEXHUUYECCKUMHU
TpeOOBaHUAMU

Bomnpocs! BxoHOTO
KOHTpPOJISA (YCTHO)

ATtrect

anus pasacios, TGKYH_[I/Ifl KOHTPOJIb YCIICBACMOCTH

[Ipou3BoacTBo cepHOU
KHCJIOTBI KOHTaKTHBIM
Croco0oM u3

3-11K-2 3HaTh CBOMCTBA XMMHYECKHUX
3JIEMEHTOB, COCIMHEHUN U MaTEPUAJIOB HA
HX OCHOBE JIJIsI COOJIIOICHUS
TEXHOJIOTHYECKOTO periiaMeHTa

KOJIYe/1aHa
IIpouzBoacTBo

KOHTaKTHOM cepHoit
KHCJIOTBI M3 Cepbl U

APYyroro ChIpbsi

V-IIK-2 YMeTh ucnoias30BaTh 3HAHUS
CBOMCTB XMMHYECKHUX 3JICMCHTOB,
COCMHEHMUI U MaTepralioB HA KX OCHOBE
JUTSL peIIeHUs 3a/1a4 10 BBIMTYCKY MPOIYKIIUH
B CTPOTOM COOTBETCTBHH C TEXHUYECKHUMHU
TpeOOBaHUSIMU

B-I1K-2 Brnaners HaBbIKaMH pa3padbOTKH
MPEAJIOKEHUS IO KOMIUIEKCHOMY
WCIIOb30BAHUIO CHIPbS U YTHIIM3ALUU
OTXOJ0B MPOU3BOJICTBA

3-I1K-7 3HaTh TEXHOJOTUU B CUCTEMBI
9KOJIOTUYECKOTO0 MEHEKMEHTA TIPH
MPOBEJACHUHU UCTIBITAHUI C UCTIOJIB30BAHHEM
TEXHUYECKUX CPEJICTB

V-IIK-7 YMeTh BBINONHITH pabOTHI IO
cOOpYy U HAKOTUICHHUIO JAaHHBIX TIPH
pa3paboTKe TEXHOJIOTHUECKUX MPOIIECCOB
B-I1K-7 Brnaners HaBbIKaMH BBIOOpA
TEXHUYECKUX YCTPOMCTB U TEXHOJIOTUH C
Y4€TOM SKOJIOTUYECKHUX MOCIEICTBUM HX
MIPUMEHEHHUSI JIJIs1 TOATOTOBKHU MTPOEKTA
TJIaHA MEPOTIPUSATUN 110 UCTIOIB30BAHHUIO
CBIPBS B JIOTTOJTHATEIBHBIX
MIPOU3BOJICTBEHHBIX IIEJISIX

Pemenne 3amau
(IMCbMEHHO)

TecT (MUCHMEHHO)

Pemenue 3amau
(TUCBEMEHHO)

Tect (mUCBMEHHO)

HpOMC)Ky'TO‘{Ha}I aTTeCTanus

IK3aMeH

IK-2, TIK-7

Tect (MUCHMEHHO)




Hepequb OCHOBHBIX IIOKa3aTtejei OLICHKHN PEC3YJIbTAaTOB, 3JICMCHTOB ITPAKTHYCCKOT'O

OIIbITA, 3HAHUU U YMCHI/II>’I, noajacKamumx BXOJHOMY, TCKYIICMY KOHTPOJIIO H
HpOMe}KYTO‘{HOﬁ arrecranmuu
HaumenoBanue
No Ko u HauMeHOBaHWE HHIUKATOPA Pe3ynbrarhl 00ydeHus mo
n/m KOHTPOJTHPYCMBIX JIOCTHIKCHHS KOMIIECTEHIIMH JTUCIUTLTNHE
pazzienoB (TeMbl)
9 cemectp
Bxo1HOW KOHTPOJIb
1 | BxoaHOM KOHTPOJIb 3-I1K-2 3HaTh CBOMCTBA XUMHYECKUX | 3HAET CBOMCTBA XMMHUYECKUX
3JIEMEHTOB, COCJIMHEHUN U 3JIEMEHTOB, COCJIMHEHUM U
MaTepHaJioB Ha UX OCHOBE JJISI MaTepUaioB
COOJII0JICHHS TEXHOJIOTHYECKOTO
periamMeHTa YMeeT ucnonb30BaTh 3HAHUS
V-IIK-2 YMeTh UCII0JIB30BaTh 3HAHUS | CBOMCTB XUMHUUYECKUX
CBOMCTB XMMHUYECKHUX IJIEMEHTOB, 3JIEMEHTOB, COCIMHEHUN U
COCIMHEHHI 1 MaTeprajoB Ha UX MaTepHaJioB Ha UX OCHOBE JIst
OCHOBE JIJIsl peIICHU 3a/1a4 110 pelieHus 3a1a4
BBIITYCKY TIPOJYKIIUUA B CTPOTOM
COOTBETCTBUU C TEXHUUYECKUMHU
TpeOOBaHUSIMU
ATTecranus pas/ienoB, TEKYIIMI KOHTPOJIb YCIIEBAEMOCTH
1 | O6mme cBenenuss o | 3-IIK-2 3narh cBoiicTBa XMMUYECKMX | 3HAET CBOICTBaA CEpHI,
cepe 3JIEMEHTOB, COCIMHEHUN U CHOCOObI OJTYYEHUS CEepHlI,
Crioco0Obl  TIONMYYCHHS | MAaTEpUAIOB HA MX OCHOBE JIJISI TEXHOJIOTHYECKYIO CXEMY
cephbl COOJTI0ICHHSI TEXHOJIOTHYECKOTO MOJIYYEHHS CEPbl METOJI0M
Cepa, Bblllyckaemasi B | pErilaMEHTa Kirayca, Bupl BellTyCKaeMon
npoMbinieHHOCTH u ee | ¥Y-IIK-2 Ymers ucnonb3oBars 3HaHUs | Cepbl, IPUMEHEHHUE CEPBI
MIPUMEHEHUE CBOMCTB XMMHUYECKHX IJIIEMEHTOB,
COEIMHEHUI 1 MaTepuasoB Ha UX YMeeT nosib30BaThCsA
OCHOBE JIJIsl PEIIeHUs 3a1a4 110 METOJIMKOM MCCISIOBAHUS
BBIITYCKY IPOJIYKIIUU B CTPOTOM AJUIOTPONTUYECKHUX
COOTBETCTBUH C TEXHUUCCKUMH Moau(UKaIUK cepbl, CBONCTB
TpeOOBaHUSIMU cepbl, KOJIMYECTBEHHOTO
B-TIK-2 Bnaners HaBbIKaMu OITPENICIIEHUS] CEPHUCTOTO
pa3paboTKu MPEeIOKEHHS 110 HaTpus
KOMIUJIEKCHOMY MCIIOJIb30BaHUIO Bnaneer meroaukoii pacuera
CBIpbS U YTHJIM3ALUUA OTXOJ0B noKasaTeJsel mpoiecca
MIPOU3BOJICTBA oOoraleHus
3-11K-7 3HaTh TEXHOJOTUH U CUCTEMBI | CEPOCOJAEPKAILETO ChIPhS,
9KOJIOTUYECKOTO0 MEHEKMEHTA TTPH BBIX0J1a CEPOCOIEPKAIIETO
MIPOBEACHUU UCIIBITAHUM C CBIPbsI B IPOLIEHTHOM
HCTIOJIb30BAHMEM TEXHUUSCKUX OTHOIIICHUH
2 | O0mme cBejeHUss O | CPEACTB 3HaeT cBoiicTBa cepHO
CEpHOM KUCIIOTE V-TIK-7 YMeTb BBINOIHATE PA0OTHI IO | KUCIIOTHI, €€ CTPOCHHE,
[TonyueHue cepHUCTOro | COOPY M HAKOIUIEHHIO JAaHHBIX IIPU CHOoCOOBI MPOU3BOCTBA
rasza pa3paboTKe TEXHOTOTUUECKHUX CEPHOM KUCIIOTHI, CBIPhE,
MIPOLIECCOB WCIIONBb3YEMOE NS
B-IIK-7 Bnanets HaBbIkaMu BBIOOpa MPOU3BOJCTBA CEPHOMU
TEXHUYECKUX YCTPOUCTB U KHCIIOTHI, PU3UKO-
TEXHOJIOTHI C YI€TOM SKOJOTUYECKHX | XMMHUYECKHE OCHOBEI O0KHTa
MOCJIEICTBUI UX TPUMEHEHUS JIsl KOJTYe/TaHa, TIeYH JJIsI 00)KHra
MTOATOTOBKHU MPOEKTA TUTaHa KOJTYEe/TaHa U CEPBI
MEpONPUITHI MO UCTIOIB30BAHUIO
CBIPbSI B IONTOJTHUTEIbHBIX YMeeT nosib30BaThCs




IIPOU3BOJACTBCHHBIX LCIIAX

METOIUKON HCCIICTOBAHUA
cBoiicTB okcupa cepsl (1V) u
CEpPHOM KHUCIIOTBI

Bnaneer meroaukoii pacuera
(DUBUKO-XUMUYECKHIX
MoKa3aTeyie CepHOM KUCIOThI
U 0JIeyMa, TeIIOBOTO
a¢ddekra pazdaBieHUs CEPHOI
KHUCJIOTHI,
MPOU3BOAUTEIILHOCTH U
MHTCHCUBHOCTHU
CEPHOKHUCIIOTHOTO
o0opymoBaHus, TIOKa3aTenen
npoliecca Mmoxy4eHus
CEPHUCTOrO rasza

HpOMC)I(YTO‘lHaH aTTcCTaluusa

3auer

IK-2, T1K-7

HeMOHCTpI/IpyeT OCHOBHBIC
3HAaHUA 1 YMCHUS B

COOTBCTCTBHHU C pasaciiaMu 1,
2.

10 cemectp

BxoaHoi KOHTPOJIb

BxonHO# KOHTPOJIb

3-11K-2 3HaTh CBOMCTBA XMMHYECKHX
9JIEMEHTOB, COSAUHEHNH U
MaTepuaioB Ha UX OCHOBE JIJIS
COOIIOAEHNS TEXHOIOTNYECKOIO
periiaMmenTa

V-IIK-2 YMeTb ucnoias30BaTh 3HAHUS
CBOMCTB XUMHYECKHUX DJIEMEHTOB,
COEIMHEHUI 1 MaTepuasoB Ha UX
OCHOBE JIJIsl PEIIeHUs 3a1a4 110
BBIITYCKY IPOJIYKILIUU B CTPOTOM
COOTBETCTBUH C TEXHUYECKUMHU
TpeOOBaHUSIMU

3HAET CBOMCTBA XUMHUUYECKUX
9JIEMEHTOB, COEIMHEHNN U
MaTepraIoB

VYMeeT HCITONB30BaTh 3HAHUS
CBOMCTB XMMHYECKHUX
9JIEMEHTOB, COSIMHEHUN 1
MaTepHaJIOB Ha UX OCHOBE JUIst
pelieHus 3ana4y

ATTtecTa

11 pasacios, TCKyHII/II\/JI KOHTPOJIb YCIICB

acMOCTH

IIpon3BOACTBO CcepHOM

KUCJIOTBI
CII0CO00OM
KOJIYeJaHa

KOHTAaKTHBIM
nus3

3-11K-2 3HaTh CBOMCTBA XUMHYECKUX
3JIEMEHTOB, COCIUHEHUHN U
MaTepuaioB Ha UX OCHOBE JIJIS
COOJTIOICHHS] TEXHOJIOTHYECKOTO
periiaMmeHTa

V-IIK-2 YMeTb UCIIOJIL30BaTh 3HAHMS
CBOMCTB XMMHYECKUX DJICMEHTOB,
COEIMHEHUI 1 MaTepuasoB Ha X
OCHOBE JIJISl PEIICHUs 33724 110
BBIITYCKY IPOJIYKIUU B CTPOTOM
COOTBETCTBUHU C TEXHUYECKUMHU
TpeOOBaHUSIMU

B-T1K-2 Bnanets HaBEIKAMA
pa3paboTKu MPETIOKEHHS 110
KOMILUIEKCHOMY HCITOJTh30BaHUIO
CBIPbS U YTHJIM3ALUUA OTXOJ0B
MIPOM3BOJICTBA

3-IT1K-7 3HaTh TEXHOJOTUU U CHCTEMBI

3HaeT  (HUBMKO-XMMHYECKHE
OCHOBBI TIpollecca OUYUCTKHU
00XHUroBOoro rasa, (u3MKo-
XUMHUYECKHE OCHOBBI
mporecca OKHCIICHHSI
CEepHHUCTOTO aHTUIPHU]IA,
(U3BNKO-XUMHUYECKUE OCHOBBI
nporecca U3BIICYCHUS
CepHOTO aHTUApUAa W3

ra3oBoii cMecu

YMeeT monp30BaThCs
METOAMKOM pacuera
CYIIUILHOM OarrHu

Bnaneer merogukoii pacuera
KOJIMUECTBA KOHTAKTHOM
Macchl B amnmapare C
MIPOMEXYTOUHBIM
TEIIO0OMEHOM




[IpousBoacTBO
KOHTaKTHOMU CEepHOM
KHUCIIOTBI M3 CEpbl U

JPYroro CeIpbs

9KOJIOTUYECKOI0 MEHEJKMEHTA IIPU
MPOBEACHUU UCIIBITAHUM C
HCIIOJIb30BAHUEM TEXHUYECKUX
CpEICTB

V-IIK-7 YMeTb BBITIOJHATH paOOTHI 11O
cOOpyY ¥ HAKOIUICHUIO JAHHBIX MIPH
pa3paboTKe TEXHOIOTHUECKHUX
IIPOLIECCOB

B-IIK-7 Bnaners HaBbIKaMu BbIOOpa
TEXHUYECKUX YCTPOUCTB U
TEXHOJIOTHI C yYETOM HKOJIOTUYECKUX
MOCJIEICTBUI X IPUMEHEHUS TS
MIOATOTOBKHU MPOEKTA IIaHa
MEPOIPHUATHHI IO UCITOIB30BAHUIO
CBIPbS B JIONIOJIHUTEIIbHBIX
MIPOU3BOJICTBEHHBIX LIEJIAX

3HaeT MOJy4YeHUEe KOHTaKTHOU
CEPHOM KHCJIOTBI W3 CEpHI,
TEXHUKO-IKOHOMUYECKUE
MoKa3aTesu IPOM3BOJICTBA
CEpHOI KUCIOThl KOHTaKTHBIM
croco6oM

YMeeT nonbp30BaThCs
METOAMKOM pacuera OalrHu
KOHJICHCATopa

Bnaneer meroaukoii pacuera
KOHTAKTHOTO arlrapara ¢
N00aBJICHUEM BO3IyXa MOCTIE
CJI0€B KOHTaKTHOW MacChl,
MIPOU3BOIUTEIIBHOCTH
ra3oyBKY (HarHeTaTels)

HpOMe)I(YTO‘lHaH aTTcCTaluusa

DK3aMeH

IK-2, T1K-7

HeMOHCTpI/IpyeT OCHOBHBIC
3HAaHUA 1 YMCHUS B

COOTBETCTBUHU C pa3jieilaMy 1,
2.

OueHouHble cpeacTBa

/o

Hanmenosanue
OLIEHOYHOT'O CPEJICTBA

Kpatkas xapakTepuCcTHKa OIICHOYHOTO
cpe/icTBa

ITpeacraBieHne OIEHOYHOTO
cpencTra B GoHJIE

9 cemectp

Bxo1HOM KOHTPOJIb

CpencTBo KOHTPOJISI, OPraHM30BaHHOE
KakK cIienyanbHas Oecena
mpernojaBaTelis ¢ O0yJaronumcs Ha
TEMbI, CBSI3aHHbBIE C  H3y4yaeMoM
JUCHUIUIMHON, W PpPAaCCUATAHHOE Ha
BBISICHEHUE o0beMa 3HAHUU
oOyuyarolerocss MO OMNpeJIEICHHOMY
pazneny, TeMe, mpobiemMe u T.11.

VYerubiit onpoc - YO

Otuer no
nabopaTopHoii padote

TexHuueckoe  CpeACTBO,  KOTOpPOE
MOXXET OBITb HCMOJB30BAHO ISt
KOHTPOJIA HpI/IO6pCTeHHI>IX CTYACHTOM
npodeccHOHABHBIX ~ HAaBBIKOB U
YMEHHUH IO YIPABICHUIO KOHKPETHBIM
MaTepUaIbHBIM 00BEKTOM.

JlabopaTtopHas padora - JIP

HpaKTI/I‘lCCKOC 3aHATUC

Pemenne 3a1a4 peKOHCTPYKTUBHOTO
YPOBHSI, MO3BOJISIFOIIME OLICHUBATH U
JMarHOCTUPOBATh YMEHUS
CHHTE3UPOBATh, AHATM3UPOBATH,
00001maTh pakTHYECKUH 1
TEOPETHUYECKUI MaTEpHAIl C
(bopMyTUpOBaHUEM KOHKPETHBIX
BBIBOJIOB, YCTAHOBIICHUEM MIPHUYHMHHO-
CIIC/ICTBEHHBIX CBSI3EH.

Permrenue 3agau - 31

KonTponbnas padora

CpencTBo NpoBEpKH yMEHHU IPUMEHATh
[IOJTydYeHHbIE 3HAHUS JIJIs pEIIeHuUs 3a71a4
OTIPEICJICHHOTO TUIIA TI0 TEME HJIH
pasgeny

KonTponbnas pabora - KP

Tect

Cucrema cTaH1apTU3UPOBAHHBIX
3aJIaHNH, TI03BOJISFOIIAS

Tecter - T




aBTOMAaTHU3UPOBATh NIPOLEAYDPY
U3MEPEHMS YPOBHS 3HAHUM U YMEHUU

oOyuJarorierocs.
10 cemectp
1 Bxo1HO# KOHTPOJIb CpencTBo KOHTPOJIS, OpraHM30BaHHOE | Y CTHBIN ompoc - YO
KaK crienanbHas Oecena

npenojaBaTesis ¢ OOy4aroumcs Ha
TEMbl, CBSI3aHHBIE C  U3y4aeMOW
JTUCHUIUIMHOM, W pacCYuTaHHOE Ha
BBISICHEHHE o0Bema 3HaHUI
oOydarolerocss Mo OMpeleICHHOMY
pazneiny, TeMe, mpobiiemMe u T.11.

2 [IpakTrueckoe 3austTue | Pemenue 3aa4 peKOHCTPYKTUBHOTO Pemenue 3anau - 31
YPOBHSI, O3BOJIAIOIINE OLIEHUBAThH U
JUarHOCTUPOBATh YMEHUS
CUHTE3UPOBAThH, aHAJTU3UPOBATH,
000011aTh GaKTUUECKUI U
TEOPETHYECKUI MaTEpHAIl C
(hopMyInUpoBaHHEM KOHKPETHBIX
BBIBOJIOB, YCTAaHOBJICHUEM TIPUINHHO-
CJICJICTBEHHBIX CBSI3EH.

3 Konrtponbnas padota CpenctBo nmpoBepkn yMenuii mpumensats | Konrponbshas pabora - KP
TIOJIYYCHHBIC 3HaHUA U1 pEHICHUA 3a1a4
OIMpEACICHHOI'0 TUIIa IO TEME WJIN

paszzneny
4 | Tecr Cucrema craHpaprusnpoBaHHblx | Tectsr - T

3aJJaHuH, MO3BOJISIFOILAS

aBTOMaTU3UpOBAaTh poLEaYypY

U3MEPEHUsl YPOBHS 3HAHUN M yMEHHH

o0yuJaromierocs.

Mertonnueckue MaTepualibl, OMNPEACISIONIME NPOLEAYPbl OLECHUBAHUS 3HAHUU,
YMEHUH, BIaJCHUN U (W) OTIbITA JEATEILHOCTH, XapaKTePU3YIOUTUX ATarbl (HOPMUPOBAHHUS
KOMITIETEHIIUH.

9 cemecTp

Bonpocs! BxoaHoro kourpoJis (YO):

. DJEKTPOHHOE CTPOEHUE CEPBI
. [Tomyuenue cepsl
. CepoBonopoa. Cynbdusl
. JAnokcunn cepsl
. CepHHCTas KHCIIOTA
. CBoiicTBa pa30aBICHHON CEPHOU KUCIOTHI
. CBOMCTBA KOHLICHTPUPOBAHHOMN CEPHOM KHUCIOTHI
. XUMUYecKasi TEXHOJIOTHUS U ee KiiacCUupUKaIus

© oo No ok WD

. [IpuHIIMTIBI OOOTAIIEHUS CHIPhS
10.CymraocTs KaTanu3a. Buasl KaTaTuTHYECKUX MPOIECCOB
Bomnpocs! aj1s1 oTyeTa mo JgadboparopHoii padore Nel:
1. Kak ocyiiectBuTh cieayroiue npespamieHus: S — HpS — (NH,),S — (NHy),S, —
H,S, — H,S — S.



2. 3aKOHYUTE YPABHEHUS PEAKIIUM:

a) H282+02 —

6) Na,S,+SnS —

B) (NH4)282+H2804(KOHH.) —
F) (NH4)283+HNO3(KOHH.)—>
I[) BaS;+0O;+H,0—

3. Ilpu B3auMOeHCTBUM M30BITKA CEPHI C CYIb(YHUIOM HATPUSI B KOHIIEHTPUPOBAHHOM
BOJHOM pacTBOPE MPOUCXOJIUT SIBJIIEHUE «KaTeHauuw» cepbl. KareHamnus - crocoOHOCTH
aTOMOB XMMHUYECKOTO 3JIEMEHTa 00pa30BbIBAaTh PAa3BETBICHHBIC W HEPA3BETBIEHHBIC LICTIH.
CocraBbTe ypaBHEHHE 3TOW peakuuu. [IpuBennuTe rpynnoBoe Ha3BaHUE MPOAYKTOB PEAKIIUU.

4. HazoBute caenyiome coenunenus: Nao[Sy], Kj[Se]l, Ha[S2], Ha[S4], H2[Ss],
(NH,)2[Se].

5. lIlepeuucnure TpeOOBaHUS, TPEABSIBISAEMBbIE K TOMEIICHUSIM JUIsI XPaHEHUS
MOPOILIKOOOPa3HOU CEPHI.

Bonpocsl 1151 oTyera mo jjadoparopHoi padore Ne2:

1. Kakue u3 cynmppunoB — Al,Ss, Cr,Ss, Na,S, ZnS, PbS noaseprarorcs runponu3zy?
Hatb omnpenenenue ruaposnusy. Ilouemy He Bce Cynbuibl, B COCTaB KOTOPBIX BXOISAT
MHOT03apsIIHbIE KAaTHOHBI (T.€. COJIM CJIa0bIX OCHOBaHMI1), THIPOIU3YIOTCS B pacTBOpe?

2. Kakoe KOJIWYECTBO 3JIEKTPOHOB IMPUCOEAMHUTCS WM OTCOECAUHUTCS OT a30Ta B
A30THOM KHUCJIOTE IPH €€ B3aNMOJICVICTBUHU C CEPOM IO PEAKLINHN:

S + 6HNO; = H,SO, + 6NO, + 2H,0?

3. Uto Takoe peakuusi AMCMyTauun?

4. Tlpu kaKo#l CTETIEHN OKHUCIICHUS CEPhI €€ COSAMHEHUS HAa3bIBAIOTCS CyIb(puaamu?

5. IlpuBenure mpuMep peakUuu KOHIIPONOPUMOHHUpOBaHus. Kakue BemecrBa mnpu
3TOM 00pa3yroTCs?

Bonpocsl 1151 oTyera mo jgadoparopHoi padore Ne3:
1. Onpenenmre 00beM cepHucToro raza SO, Maccoii 26 T TPy HOPMAIBHBIX YCIOBHSIX.
2. T'a3oBast cmech cocTOUT U3 3 J1 Kuciopoaa u 5 i1 okcuna cepsl (1V). O6bembl razos
MPUBEIEHBI K HOPMaJIbHBIM YCIOBHUSAM. PaccunTaTh Maccy CMecH.
3. Onumute ctpoenne Mosiekybl SO,. KakoBbl KMCIIOTHO-OCHOBHBIE CBOWMCTBA 3TOTO
coenuHenus? B o00cHOBaHMM OTBETA MPUBEIUTE YPABHEHHUSI COOTBETCTBYIOIIUX PEAKITUH.
4. OxapakTepusyiTe TPOMBITIUICHHBIN crioco0 nomyuenust SO;.
5. I'me mpumensiercs SO, u cepHUCTas Kucmota?
Bonpocsl 1151 oTyera mo jJadoparopHoi padore Ne4:

1. Cammu 200 mn 3 M u 300 man 4 M pactBopa cynbduia Hatpusa. PaccuurtaTth
MOJISIPHYIO KOHILIEHTPAIMIO MOJIYYEHHOTO PacTBOpa.

2. Kakas macca cepauctoro Hatpus coaepxurtcs B 50 miu 0,6 M pactBopa?

3. Omnummre ctpoenne wmonekynbl Na,S. KakumMu OKUCIUTENbHBIMU WU
BOCCTAaHOBUTEJIbHBIMU CBOMCTBaMHU 00J1aaeT 3T0 coenuHeHue? B oOocHoBaHuu oTBeTa
MIPUBEINTE YPABHEHUSI COOTBETCTBYIOUIUX PEAKIIHIA.

4. OxapaktepusyTe B KpaTkod (opMe MNpOMBIIUICHHBIM CHOCO0 BOCCTaHOBJICHUS



Na,S yriem.

5. I'ne npumensercs Na,S?

Bomnpocs! Aj1s1 oTyeTa mo JadoparopHoii padore NeS:

1. CBoiicTBa THOCYJIb(aTa HATPHSI.

2. Hanmummre KaueCTBEHHYIO PEaklrio Ha THOCYIb(aT-noH.

3. OcoGennoctu THOCYNIb(aTa HATPUS.

4. Hamummure peakuio AUCCOIUAINY Cylib(aTa HATpUs U Cyab(puTa HATPUSI.

5. [Ipumenenue Tuocynbhara HaTpHs.

Bomnpocs! Asis1 oTyeTa mo JadoparopHoii padore Ne6:

1. OnpenenuTh MacCOBBIE JIOJIM SJIEMEHTOB B cepHOi kucioTe HyoSOy.

2. Ilyrem paz6asnenust 500 T 96 %-HoM cepHOM KUCIOTHI BOAOHU, CIEAYET MOTYUUTh
25%-nyt0o kucnoty. Kakoit o006beM BOAbl Ui 3TOr0  THOTpeOyeTcss M Kakas
Macca pa30aBIE€HHON KUCIOThI NOTy4nuTCA?

3. Ilepeuncnure puznueckre CBOMCTBA CEPHON KUCIIOTHI.

4. Buapl CEpHON KUCIOTHI.

5. Ilo kakoMy MpUHIUITY B3aUMOJACHCTBYET pa30aBlieHHAas CepHas KHUCJIOTa C
Metaimamu. [IpuBeaure peakiuu.

3amavu 1J1M BBINOJHEHUS] NPAKTHYECKUX 3AHATHIA:

1. Onpenenuts obmiee coaepxkanue SOz B 50%-HOM cepHOM KUCIIOTE.

2. OmpenenuTh KOHIIGHTPAIMIO KHUCIOTH, B KOTOpoil obmiee comepkanne SOj
coctasnseT 57,14%.

3. Onpegenuts Maccy 100%-HOW CepHOM KUCIOTHI U BOJIbI, KOTOPhIE HEOOXOIUMO
cMelath JJ1s monydeHus 45%-Hoil cepHOU KUCTOTBHI.

4. Onpenenutb Maccy 20%-HOro osieyma, KOTOpyro cienyer cmemarb ¢ 10%-Hoit
CEpHOI KUCIOTOM MJid MoydeHust 98%-HON KUCIOTHI.

5. OnpenenuTh KOJIMYECTBO TEIUIa, BbLAeAmomIerocs npu pazdasieHun 90%-Hoi
CepHOU KHCIIOTHI 10 KoHneHTpanuu 50% H,SO, mpu 20°C.

3ananusi KOHTPOJIbHOM padoThl (KP) BRIMONHAIOTCA MHAMBUIYaJIbHO MO BapUAHTaM,
COOTBETCTBYIOIIUM TociieHer nudpe mudpa crygaenta (tadsu. 1). BapuanTsl KOHTPOJIBHBIX

3a1aHUN:
Ne BapnanTa 1 2 3 4 5 6 7 8 9 10
1 2 3 4 5 6 7 8 9 10
[N — 11 12 13 14 15 16 | 17 18 19 20
21 22 23 24 25 26 | 27 28 29 30
31 32 33 34 35 36 | 37 38 39 40

1.IlpuMeHeHuEe CEpHOIl KUCIOTHI

2.Cnioco0bI TPOU3BOICTBA CEPHOM KUCIOTHI

3.001m1ue cBeZIeHUsI O CBOMCTBAX CEPHOU KUCIOTHI

4. TemnepaTypa KpUCTAUIU3ALUHA CEPHON KUCIOTHI

5. TemnepaTypa KUNeHUsl CEpHOM KUCIOTHI U JABJICHUE MTAPOB
6.I1m0THOCTH CepHOM KUCIOTHI

7.Tenmota 06pa3oBaHMs CEPHOM KUCIOTHI



8.Temnnora pa30aBieHusi U CMEIIMBAHUS CEPHON KUCIIOTHI

9.TemnoTra ucrapeHusi CEpHOM KUCTIOTHI

10.TemnoeMKOCTh, TEIUIONPOBOJHOCTh, BS3KOCTh U TMOBEPXHOCTHOCHATSXKEHUE
CEPHOM KHUCIIOTHI

11.CBolicTBa CEpPHUCTOrO aHTUAPUIA

12.CBoiicTBa CEpHOTO aHTUAPUIA

13.CtangapThl Ha CEpHYIO KHCIIOTY U OJIEyM

14 Marepuanbl, NpuMEHSEMblEe [JIi W3TOTOBIICHUS amnmnaparypbl CEPHOKHUCIOTHOIO
[[eXa: METaJJIbl U UX CIIABBI

15.Marepuanbl, NpuMeHSEeMble [JIi W3TOTOBIICHUS amnmnaparypbl CEPHOKHUCIOTHOIO
1[eXa: XUMHIECKH CTOMKHE HEOPTAHNIECKUE MaTePUAITbI

16.Marepuanbl, NMpUMEHSEMbIC [JI1 W3TOTOBJICHHUS amnmnapaTtypbl CEPHOKHUCIOTHOTO
1eXa: XUMHIECKH CTOWKHE OPTAaHNYECKUE MaTCPUAITBI

17.0011ue cBeieHus O ChIphbe, MPeHA3HAYECHHOM JIJIs1 TIOJTYYEeHUsI CEPHOM KUCTIOThI

18.Cripbe /1 MPOU3BOJICTBA CEPHON KUCIIOTHI: CEPHBIN KOTYEIaH

19.Chipbe 111 MPOU3BOCTBA CEPHOM KUCIOTHI: Ta3bl IIBETHOM METAJLUTYPIHH

20.Cripbe aist IpOM3BOACTBA CEPHON KUCIIOTHI: cepa

21.Tlony4eHue cepbl U3 CAMOPYIHBIX PY/I

22.Ilony4eHue ra30Boi cepbl

23.CpaBHUTENbHAIXAPAKTEPUCTUKACBOMCTBCEPHI,IIOJIYYCHHOUPA3HBIMUA  CIIOCOOAMU:
JIOCTOMHCTBA U HEJIOCTATKU

24 TTpumeHeHune cephl B IPYTUX OTPACISIX TPOMBITTUICHHOCTH

25.CpIpbe 715 MPOU3BOJICTBA CEPHOM KHCIIOTBI: CEPOBOIOPO/T

26.Coipbe sl TPOU3BOJICTBA CEPHOU KUCIIOTHI: arjlOMEepalliOHHBIE Ta3, TOMOYHBIE U
roprouure ra3bl, 0TpabOTaHHBIE KUCIOTHI, TPABUIBHBIE PACTBOPHI

27 ITpou3BOACTBO CEPHOU KUCIOTHI B MUPE

28.I1pousBoACTBO cepHOI KMCIOTHI B Poccuu

29.ITocnenHre JOCTHIKEHUS B TEXHOJIOTUH MTPOU3BOCTBA CEPHON KUCITOTHI

30.PekoHCTPYKIUACEPHOKUCIOTHBIXYCTAHOBOKHAOCHOBECOBPEMEHHBIX
sHeprocOeperarImx TeXHOJIOTUN

31.Kakoil KOHIIEHTpallud W B KaKOM KOJUYECTBE HAJIO B3SITh CEPHYIO KHUCIOTY
(omeym), 4TOOBI TpU CMEMICHUH ee ¢ 75%-Hol a30THOM KUCIOTON moiayunuTh 1750 kr cMecu
coctasa: 62% H,SO,, 30% HNO; u 8% H,O?

32.Kakoil KOHIIGHTpallMd W B KaKOM KOJMYECTBE HAJO B35ATh CEPHYIO KHCIIOTY
(omeym), 4TOOBI TpU CMEMICHUH ee ¢ 75%-Hol a30THOM kucinoTor moiayuuth 1700 kr cMecu
coctasa: 62% H,SO,, 30% HNO; u 8% H,O?

33.Kakoil KOHIIEHTpalMi U B KaKOM KOJWUYECTBE HAN0 B35Th CEPHYIO KHUCIIOTY
(omeym), 4TOOBI TpU CMEMICHUH ee ¢ 75%-Hol a30THOM KUCIOTON moiaydnuTh 1650 kr cMecu
coctasa: 62% H,SO,, 30% HNO; u 8% H,O?

34.Kakoil KOHIIGHTpallMd W B KaKOM KOJMYECTBE HAJO B35ATh CEPHYIO KHCIIOTY
(ostleyM), 4TOOBI TIpU cMeIlIeHUU ee ¢ 75%-Hoi a30THOM kucioTod noayuuts 1600 kr cmecu



coctana: 62% H,SO,, 30% HNO; u 8% H,O?

35.Kakoli KOHIIEHTpallMM U B KaKOM
(omeym), 4TOOBI pU cMelIeHuH ee ¢ 75%-Hoi

coctasa: 62% H,SO,, 30% HNO; u 8% H,O?

36.Kakoii KOHIEHTpalluh U B KaKOM
(osieyM), 4TOOBI TIpU cMelIeHuu ee ¢ 75%-Hoit

coctasa: 62% H,SO,, 30% HNO; u 8% H,O?

37.Kakoli KOHIEHTpallMM U B KaKOM
(omeym), 4TOOBI pU cMelIeHuH ee ¢ 75%-Hoi

coctasa: 62% H,S0O,, 30% HNO; u 8% H,O?

38.Kakoii KOHIIEHTpalluud U B KaKOM
(oseyM), 4TOOBI TIpU cMelIeHuu ee ¢ 75%-Hoit

coctasa: 62% H,SO,, 30% HNO; u 8% H,O?

39.Kakoil KOHIEHTpalMl U B KaKOM
(omeyM), 4TOOBI TIPU CMEIIeHUU ee ¢ 75%-Hoi

coctasa: 62% H,SO,, 30% HNO; u 8% H,O?

40.Kakoil KOHILIEHTpaluu M B KaKOM

KOJIMYECTBE HAJO0 B3AThb CEPHYIO KHCIOTY
a30THOM KUCJIOTOM monyduth 1550 Kr cMmecu

KOJIMYECTBE HANO B35AThb CEPHYIO KHUCIOTY
a30THOM KucioTou nmonyuuts 1500 kr cmecu

KOJIMYECTBE HAJ0 B3SITh CEPHYIO KHUCIOTY
a30THOM KUCJIOTOM moyduth 1450 Kr cMmecu

KOJIMYECTBE HANO B35AThb CEPHYIO KHUCIOTY
a30THOM KHCcIO0TOW nosiyuuTh 1400 Kr cmecu

KOJIMYECTBE HAJO0 B3AThb CEPHYIO KHCIOTY
a30THOM KucioTou nmonyuuth 1350 kr cMecu

KOJIMYCCTBC HAAO B34ATb CCPHYIO KHCIIOTY

(osieyM), 4TOOBI TIpU cMelIeHuu ee ¢ 75%-Hoil a30THOM kucioToi noiyduth 1300 kr cmecu

coctasa: 62% H,SO,, 30% HNO; u 8% H,O?

TecTOBBIC 3a1aHUA:
BapuanTt Nel

1. I/IHCGKTHHI/II[BI - 3TO

a) XMMUYECKHUE TTpenaparsl, IpeAHa3HAYCHHbIE ISl CHUKEHUS YpOXKas;

6) XMMHYCCKHE IIpenaparhl, HpeAHAa3HAYCHHBIC AJIs1 OTIIYTUBAHUA IITHIL,

B) XUMHUYCCKHUE MMpenaparsl, NpeIHA3HAYCHHBIC NJIs1 YHUUYTOXKCHUS BPECAHBIX HACCKOMBIX

I') XMMUYECKHE Mpernaparsl, IpeIHa3HAYE€HHbIE JIJI1 YHUUTOKEHUSI OaKTepuil.
Bapuant Ne2

1. B kakoM COCTOSIHMM HAaXOJIUTCSl CaMOpOIHas cepa?

a) B TBEPAOM,
0) B )KHJIKOM;
B) B ra3000pa3HOM,;
') B pACTBOPEHHOM.

BapuanTt Nel

2. KoHdurypaiusi BHEIIHETO 3JIEKTPOHHOTO CJI0SI aTOMa CepPhI

a) 3s” 3p”;
6) 15

B) 4s° 4p*;
r) 25° 2p*.

Bapuant Ne2

2. HauGosee xapakTepHbI CTENIEHU OKUCJICHUS CEPhI B COSAMHEHUSIX

a) +4; +6;



0) -2; +2; +4; +8;
B) -2; +2; +4;
r)-2; +2; +4; +6.
Bapuant Nel
3. IIpu kakoii TemIieparype IUIaBIeHUs cepa MEHSET LIBET Ha OyphIii?
a) npu 100 °C;
6) nipu BeIie 160 °C;
B) okouso 190 °C;
r) npu 50 °C.
Bapuant Ne2
3. [Ipu kakoii Temnepatype IIaBICHHs cepa MEHSIET LIBET ¢ Oyporo Ha TEMHO-KOPUYHEBBIN?
a) npu 100 °C;
0) pu BbIEe 160 °C;
B) okotio 190 °C;
r) npu 50 °C.
BapuanTt Nel
4. ®opmyiia CEpHUCTOTO aHTUAPUIA
a) SO;
0) S;0;
B) SO,;
) SOs.
Bapuant Ne2
4. ®opmysa CEpHOTO aHTUIPHUIA
a) SO;
0) S,0,;
B) SO;;
) SOs.
Bapuant Nel
5. Kakoe komu4ecTBO MOJIEKYH CepPhI y9acTBYeT pu 00pazoBaHuu S,Br,?
a) l;
0) 2;
B) 3;
r) 4.
Bapuant Ne2
5. Kakoe KoJIM4ecTBO MOJICKYJT CEphl y4acTBYeT npu oopazoBanuu AlyS3?
a) 1;
0) 2;
B) 3;
r) 4.
Bapuant Nel



6. Kakue npomykTbl 00pa3yloTcsi MpU B3aUMOJECHUCTBUM KOHIIEHTPUPOBAHHOW CEpHOM
KHUCIIOTBI C CEPOM MIPU ITTUTEIHLHOM HAarpeBaHUU?
a) SO+H,;
0) SO+2H,0;
B) 3S0O,+H,;
r) 3S0,1+2H,0.
Bapuant Ne2
6. Kakue mpoaykTsl 00pa3yroTcsi MpU B3aUMOJCUCTBUU pa30aBICHHOM a30THOM KHCIIOTHI C
cepon?
a) NO+Hj;
0) H,SO4+2NO7T;
B) NO,+H,SOy;
r) 3NO,+2H,0.
BapuanTt Nel
7. Kakoe BpeMsi HEOOXOJIMMO JIJIs1 OTCTOSI CKBXKMHBI B TIEPUO]T €€ OCBOCHUS MEPE]l IEPBLIMU
OTKauKaMU Cepbl C NOJa4eil TETIIOHOCUTEIS?
a) 1 gac;
0) 30 muH;
B) 5 MUH;
r) 3 4Jaca.
Bapuant Ne2
7. Kak HazbIBaeTcs nepuoj padoThl CKBAKUHBI MIPU MOA3EMHOM BBITIJIABKU CEPbI, KOTOPHIN
XapaKTEepU3yeTCs IOCTEIEHHbIM CHIDKEHHEM €€ MPOJYKTUBHOCTH, YBEJIMYECHUEM YHCIIA
MIPOPBIBOB BOJIbI MPU OTKAYKE CEPBI, MOBBIIICHUEM YIAEIBHOTO PAcxXxola TEIJIOHOCUTENS U
HEYCTONYHMBBIM PEKUM JOOBIUN?
a) IepuoJ; OCBOCHUS,
0) nepuoj CTabMIbHON PabOTHI;
B) MEPUO/ CHUKEHUS TPOU3BOJUTEILHOCTH;
I') IEPUOJ] 3aBEPILICHUS IKCILTyaTalNu.
BapuanTt Nel
8. Kak Ha3pIBaeTcsi METOJl TMOJIyYEHHUS CEpbl, KOTOPBIM XapaKTepU3YyeTCs CIEIYIOIIUM
ypaBHeHueM: 2 FeS,—2 FeS + S,?
a) moyiyyeHue cepbl metogoMm Knayca.
0) BOCCTAHOBJIEHUE CEPHUCTOTO ra3a TBEPAbIMH WJIM ra3000pa3HbIMU BOCCTAHOBUTEIISIMHU;
B) BOCCTAHOBUTEJIbHAS TIaBKa MEIHOTO Kodenana no merony Opkia,
') TepMHUUECKasi BO3TOHKA YaCTH CEPhl, BXOJAIIECH B COCTAB MUPUTA.
Bapuant Ne2
8. Uto Takoe mreitH?
a) OCHOBHOW TMPOIYKT, CIUIAB CYJIb(PHUIOB 3KeJe3a M IBETHBIX METAJIOB TMEPEMEHHOTO
COCTaBa,



0) MPOMEXYTOUYHBIM WM MOOOYHBIM MPOAYKT, CIUIaB CYJIb(PUIOB >KeJe3a W IBETHBIX
METaJUIOB MIEPEMEHHOTO COCTAaBa,

B) IPOMEXKYTOUHBIN WM MOOOYHBINA MPOTYKT;

I') OCHOBHOM NPOAYKT, CIIJIaB CyIb(UI0B TSHKEIBIX METAJIOB.

Bapuant Nel
9. U3 yero coctout 6010THAs pyna?
a) Ca(OH);
0) Fe(OH)s;
B) Al(OH)s;
r) Mg(OH)..
Bapuant Ne2

9. Kakoe koiMuecTBO cepbl 00Opa3yeTcsi MPU OUYUCTKE KOKCOBOTO Ta3za OT CEpOBOIOPOJA
AKTUBUPOBAHHBIM yTJIEM?
a) 90%;
6) 99%;
B) 100%;
r) 10%.
BapuanTt Nel
10. [Iia kakux nenen npuMeHsieTcs cenaparop B texnonoruu Kmnayca?
a) U1 OTACJICHUS TPUMECEH OT KUCJIOTO Ta3a, MOCTYMAIOIEro B PEaKIIMOHHYIO M€Ub;
0) 71 OTEJICHHS BJIar OT rasa, MOCTYIAIIIETro B MeYb MOJI0TPEBa;
B) JIJIsl OTJICNICHUSI CEPBI OT KHUCIIOTO r'a3a, MOCTYIAIOIIETO B PEAKIIMOHHYIO MEYb;
T) 17151 OTAEJICHUS Ta3a OT CEPbI, MOCTYNAIOIIEH B KOHAEHCATOP.
Bapuant Ne2
10. Kak Ha3pIBaeTcsl cTaius MOJYyYEHHsS cepbl B TexHoioruu Kiiayca, koTopas COCTOUT U3
MOCTEAOBATEIbHBIX OMNEpalvii HarpeBa, KaTAIMTUYECKONM peakluu U OXJIAKJICHUS,
KOH/JICHCAIIUN?
a) TeXHOJIOTH4YecKas,
0) mapoas;
B) KaTaJINTHYECKAs,
') TEpMHYECKAs.
10 cemecTp
Bonpocsl BxogHoro kourpoJs (YO):
1.CgoiicTBa cepbl
2.Cnoco0blI MOTy4YeHUs CEPbl
3.Buapl BeImyckaeMoi cepbl
4 ITpuMeHeHue cepbl B MPOU3BOICTBE CEPHOM KHCIOTHI
5.Cioco0sI MPOM3BOCTBA CEPHOM KUCITOTHI
6.CTpoeHue 1 CBOMCTBA CEPHOM KUCIOTHI
7.001mme cBeeHNs O CEpHUCTOM aHTHJIPase
8.001mue cBeIeHUs O CEpHOM aHTUIPAJIe



9.CsIpbe 11l MPOU3BOJICTBA CEPHOM KUCIOTHI
10.ITeuyn ni1st 00ura Kosdeaana
3agaum 11 BBINOJTHEHUS] MPAKTUYECKUX 3aHATHIA:

1. K 100 xr 50%-Ho#i cepHOil kucioThl mnpubaBuinu 15 kr Boubl. Omnpenenute
KOHIICHTPAITMIO TIOJIYYHMBIICHCS KHUCIOTHI M TIOBBIMICHUE TEMIIEPaTyphl B PE3yJIbTATe
paz0aBieHus

2. Cxonpko FeS; comepxkutcst B MpUPOIHOM KOMYEIAHE, €CJIA IO JTaHHBIM aHaJH3a
cepsl B HEM 42,5%?

3. [Ipu noyyeHnu cepHOI KUCIOTHI KOHTAKTHBIM CITIOCOOOM Ha 1 T CKUraeMoro KoTde/1aHa
c comepxanue 42,5% cepbpl mpakTHyuecku nonydaercs 1,2 T oneyma, coxaepxkamiero 20%
«cBoboaHOrOY» anruapuaa SOz. OnpeaenuTh MPOLEHT BbIX0/1a CEPHOM KHUCIIOTHL.

4. U3 320 T xomuenana FeS, ,comepxarmiero 42, 5% cepbr S, O6bu10 momydeno 270 T
cepuucroro raza SO,. Beraucnute pacxonusiii koaddunuent u Berxoq SO, 1o cepe.

5. B koHTakTHOM ammapaTe B TeueHue CyTok okucisercs 170 1t anrmapuma SO,
cTerneHnb okucaenus 98,7%. OnpeaenuTs TPOU3BOIUTEIBHOCTD B KI/4.

3agaHus KOHTPOJAbHOI padoThl (KP) BBINOTHAIOTCA MHAMBHAYAIBHO MO BapUAHTaM,
COOTBETCTBYIOIIUM Tociennen mudpe mudpa cryaenta (tadn. 1). BapuaHTel KOHTPOJIBHBIX

3aJlaHUM:
Ne BapmanTa 1 2 3 4 5 6 7 8 9 10
1 2 3 4 5 6 7 8 9 10
Ne saamms 11 12 13 14 15 16 17 18 19 20
21 22 23 24 25 26 27 28 29 30
31 32 33 34 35 36 | 37 38 39 40

1.04ncTka 00’)KUTOBOTO Ta3a U3 KoJrueAaHa: 00pa3oBaHUe U BhIICICHNE TyMaHa

2.04ncTKa 00’)KHTOBOTO Ta3a M3 KOTUeaHa: OCYITKa rasa

3.0uncTtka OOKWUTOBOTO Ta3za M3 Koj4emaHa: oOpa3oBaHWE TyMaHa B CYIIMJILHOMN
OarrHe

4.04uncTka 00KUTOBOT0 Ta3a u3 Koiadenana 6e3 o0pa3oBaHus TyMaHa

5.Cxema 04iCTKM 00KUTOBOTO Ta3a U3 KoJYe aHa OTACJICHUS KOHTaKTHOTO 3aBOa

6.Anmapatrypa OYHCTHOTO OTJACJIICHHUS] O00KHTOBOTO raza M3 Koyide[aHa KOHTaKTHOTO
3aBoOjIa

7. TeXHOMOTUYECKUN PEKUM OUUCTKHU 00KUTOBOT0 Ta3a U3 KOT4eIaHa

8.M3BiieueHue ceyeHa u3 00’)KUroBOro rasa u3 KojueaaHa

9.DU3MKO-XUMHYECKHE OCHOBBI TIPOIECCAa OKHCIICHHUS CEPHHCTOrO aHTHApPHIA Ha
KaTanu3aTopax

10.BanagueBas KOHTaKTHasi Macca

11.Ycnous nporiecca okuciienus SO, B SO3 Ha BaHAIMEBOM KaTaau3aTope

12.0xucnenue SO, Ha KaTaIM3aTOPE B KUIISIIEM CIIOE

13.KoHTaKTHBIE anmapaTsl

14 . TemmooOMeHHasI amnmapaTtypa

15.TexHoNOrn4ecKuil peKuM KOHTAaKTUPOBAHUS

16.A6copommst SOz cepHOM KHCIOTOM



17.banaHc BOJibl B KOHTAKTHOM CHUCTEME U BBIXO/I 0OJieyMa

18.KoHaeHcalus cepHOM KUCIOTHI B Mpoliecce adcopormu

19.Animapartypa abcopOIMOHHOTO OTACIICHUS

20.TexHonornueckuit pexxum abcoporuu

21.TexHonornyeckas cxema IOJy4YeHUs CEPHOW KHUCIOTHl M3 KOJuYeJaHa M ee
OTMKCaHUe

22.TexHOJOrnYecKas CXeMa OJMHAPHOIO KOHTAKTUPOBAHMPOBAHUS IMPOU3BOACTBA
CEPHOM KHCIIOTHI U €€ ONHCAHHE

23. TexXHOIOTHYECKAICXEeMaIBOHHOTOKOHTAKTHPOBAHUPOBAHUSATIPON3BOCTBA CEPHOM
KHCJIOTBI U €€ OTFCAHHE

24 TeXHOTOTUYECKAICXEMATPOMHOTOKOHTAKTHPOBAHUPOBAHMSITIPOU3BOJICTBA  CEPHOM
KHCJIOTBI U €€ OTFCAHHE

25.CpaBHUTENbHBINAHATU3TOTYYCHUSICEPHOMKUCIOTHIM3KOMYEIaHAN  DIIEMEHTapHON
cepbl. JJOCTOMHCTBA ¥ HEIOCTATKU METOOB

26.ITpon3B0ACTBOCEPHONKUCIOTHIU30TXOASIIUXTa30BMETAITYPTHYECKUXTPOU3BOJICTB

27.11pon3BOACTBO CEPHOI KHCIOTHI U3 CEPOBOAOPOIA

28.00e3Bpe)KMBaHIE OTXOAIINX Ta30B B IPOU3BOJICTBE CEPHOM KHUCIOTHI

29.Ilosny4yeHne BbICOKOKAU€CTBEHHOU CEPHON KUCIOTHI

30.Mcnonp3oBanne 0TPabOTaHHOM CEPHON KUCTOTHI
31.Ilpu OKHCIEHUM ABYOKHCH CEPbl B TPEXOKUCHh B MPOM3BOACTBE CEPHOM KUCIOTHI IO
KOHTaKTHOMY CIOCOOY B KOHTAKTHBIM armapara MocTylaeT CEpHUCTBIN ra3 coctaBa B % (00.):
SO, — 12; 0, — 9; N, — 79. TIpouecc okucnenus ocymectaisercs npu P=1,1-10° [Ta. CrereHs
OKHCIIEHUSI COCTaBISIET 65%. PaccunTars COCTaB OKMCIIEHHOTO T'a3a ¥ BEJIMYMHY PaBHOBECHSI.
32.I1pu OKHMCIEHUH JBYOKHCH CEPbl B TPEXOKHCHh B MPOM3BOACTBE CEPHOM KUCIOTHI IO
KOHTaKTHOMY CIOCOOY B KOHTAKTHBIM armapara MocTyINaeT CEpHUCTBIN ra3 coctaBa B % (00.):
SO, — 13; O, — 8; N, — 79. Ilportiecc OKHCICHHUS OCYIISCTBIISICTCS TTPH P=1,3'1O5 ITa. Cremnenn
OKHCIIEHHsI cocTaBisieT 66%. Paccuntarh COCTaB OKMCIIEHHOTO T'a3a U BEJIMYUHY PaBHOBECHSI.
33.Ilpu OKHCIEHUM JABYOKHCH CEPbl B TPEXOKUCHh B MPOM3BOACTBE CEPHOM KUCIOTHI IO
KOHTAaKTHOMY CIocoOy B KOHTAKTHBINM amnmapara MOCTYNaeT CepHUCTHIN ra3 coctaBa B % (00.):
SO, — 14; O, — 6; N, — 79. TIpouecc okucnenns ocymectaimsercs npu P=1,4-10° [Ta. CrereHs
OKHCIIEHUSI cOCTaBIsIeT 67%. Paccuntars COCTaB OKMCIIEHHOTO T'a3a ¥ BEJIMYUHY PaBHOBECHSI.
34.ITpu OKHUCIEHUH JABYOKHCH CEPbl B TPEXOKUCHh B MPOM3BOACTBE CEPHOM KUCIOTHI IO
KOHTAaKTHOMY CIocoOy B KOHTAaKTHBIM ammapara MOCTYIaeT CEpHUCTBIN ra3 cocraBa B % (00.):
SO, — 12; 0, — 9; N, — 79. Tpouecc okucienus ocyiectsmsiercst mpu P=1,5-10° ITa. Crenetb
OKHCIIEHUsI cocTaBisieT 68%. Paccuntars COCTaB OKMCIIEHHOTO T'a3a U BEJIMYUHY PaBHOBECHSI.
35.I1pn OKHMCIIEHUH JABYOKHCH CEPBl B TPEXOKHCHh B MPOM3BOACTBE CEPHON KHCIOTHI IO
KOHTaKTHOMY CIOCOOY B KOHTAKTHBIM armapara MocTylaeT CEpHUCTBIN ra3 coctaBa B % (00.):
SO, — 13; O, — 8; Ny — 79. Ilporecc okuciaeHus: OCYIIECTBISICTCS TIPH P=1,4'105 ITa. Cremnenb
OKHCJEeHUs cocTaBisieT 69%. PaccunTtars cOCTaB OKHCIIEHHOTO ra3a U BEJMYUHY PaBHOBECHSL.
36.11pu okMcIeHNH TBYOKHCH CEPBI B TPEXOKHUCH B IIPOM3BOICTBE CEPHON KHCIOTHI TIO
KOHTaKTHOMY CIOocOOy B KOHTaKTHBIN ammapara MOCTymaeT CepHHUCTHIN Ta3 cocTaBa B %



(06.): SO, — 14; O, — 6; N, — 79. ponecc okuciaenus ocyuectsisercs npu P=1,3-10° ITa.
Crenenb okucneHusi cocrabisieT 71%. Paccuutarh cocTaB OKHCIEHHOTO T'a3a U BETUYUHY
paBHOBECHSI.
37.I1pu OKHCIEHUU BYOKUCH CEphl B TPEXOKHUCh B MPOM3BOJICTBE CEPHOM KHUCIOTHI MO
KOHTaKTHOMY CIOCOOY B KOHTAKTHBIHM arlmapara MoCTyIMaeT CEpHUCTHIN ra3 coctaBa B % (00.):
SO, — 12; 0, — 9; N, — 79. TIpouecc okucnenns ocymectaisiercs npu P=1,1-10° [Ta. CrereHs
OKHCJIEHUS cocTaBisieT 72%. PaccunTarh cOCTaB OKMCIIEHHOTO ra3a U BEJTMYUHY PaBHOBECHSL.
38.I1pu OKHCIEHUU BYOKUCH CEphl B TPEXOKHUCh B MPOM3BOJICTBE CEPHOM KHUCIOTHI 1O
KOHTaKTHOMY CHOCOOYy B KOHTAKTHBIN ammapara MOCTYINaeT CEpHUCTHIN ra3 cocraBa B % (00.):
S02 - 13; 02 — 8; N2 — 79. Tlpouecc okucnenus ocymectpisercs mpu P=1,3-105 I1a. Crenenn
okucieHus cocraBisieT 73%. PaccunTarh cocTaB OKMCIIEHHOTO ra3a U BETMYUHY PaBHOBECHSI.
39.Ipu oKHMCIEHUH JABYOKHCH CEPbl B TPEXOKHCHh B MPOM3BOACTBE CEPHOM KUCIOTHI IO
KOHTAaKTHOMY CIocoOy B KOHTAKTHBIM amnmapara NOCTYNaeT CEpHUCTBINA ra3 cocrtaBa B % (00.):
SO2 — 14; O2 — 6; N2 — 79. Tlporiecc okucienus ocymectsisiercs mpu P=1,4-105 Ila. Crermenn
OKHCIIEHUSI cOCcTaBIsIeT 74%. Paccuntars COCTaB OKMCIIEHHOTO I'a3a U BEJIMYUHY PaBHOBECHSI.
40.]Ipn OKMCIICHUM JIBYOKHCH CEpbl B TPEXOKHCH B MPOU3BOJICTBE CEPHOW KHUCIOTHI TIO
KOHTAKTHOMY CIocoOy B KOHTAKTHBIN ammapara MOCTYyIMaeT CEpHUCTHIN ra3 coctaBa B % (00.):
S02 —12; O2 — 9; N2 — 79. Tlpouecc okucnenus ocymectpisercs mpu P=1,5-105 I1a. Crenenn
OKHCIIEHUsI cocTaBIsIeT 75%. Paccuntars COCTaB OKMCIIEHHOTO T'a3a ¥ BEJIMYUHY PaBHOBECHSI.
TecroBble 3agaHu:
BapuanTt Nel
1. Cepa, usroraBnuBaemasl IMyTeM TOHKOTO TIOMOJia CEpPbhl BHICOKOM YHCTOTHI B TOKE
WHEPTHOTO Tra3a, Ha3bIBAeTCs
a) cepoit 0co00¥ YMCTOTHI;
0) MIacTUHYATON CEpo;
B) MEIULIMHCKOM CEpOi;
') MOJIOTOU CEpPOH.
Bapuant Ne2
I. Cepa, nomyyaemass TyTE€M OXJAXJICHUS PACIUIABICHHOW CEpbl HAa CHEHHATbHOU
TPAHCIIOPTHOM JICHTE, KOTOpasi IBMKETCS HaJl OTKPHITBIMH OaKaMu ¢ OXJIaXKJarollel BOIOM,
Ha3bIBACTCS
a) cepoit 0co00M YHCTOTHI,
0) MIacTUHYATON Cepo;
B) IPaHyJIMPOBAHHOM CEPO;
') KOMOBOM Cepoil.
Bapuant Nel
2.  Metog mnonydyeHUss ~ TOJMMEPHOM  Cepbl, KOTOPBIM  MO3BOJIIET  MOJy4arThb
BBICOKONIPOLIEHTHYIO  (80-90 %) mnomuMepHyro cepy NpU JOCTaTOYHO  CIIOKHOM
anmaparypHoM o(pOpMIICHHH, Ha3bIBACTCS
a) METOIOM OBICTPOTO OXJIAXKIACHUS PACILIABOB;
0) MeTO/1I0M OBICTPOTO OXJIAXKICHHUSI TAPOB CEPHI;



B) KOMOMHHUPOBAHHBIM METO/IOM TIOJTyUYEHHUS CEPHI;
') METOJIOM B3aMMOJEHCTBUS JTUOKCHIA CEPhI C CEPOBOJIOPOOM B BOJHOM CpeJie.
Bapuant Ne2
2. Meron mosydeHHs] MOJIUMEPHOU CEphbl, KOTOPHIA MO3BOJISIET TOMy4YaTh BBICOKOUMCTHIN
MTOJIMMEPHBIN MPOMYKT MPH 3HAYUTEITHHBIX YHEPTO3aTpaTax, Ha3bIBACTCS
a) METOJIOM OBICTPOTO OXJIAXKIACHUS PACILIIABOB,;
0) MeTOOM OBICTPOTO OXJIAXKIECHUS MapOB CEPHI,
B) KOMOMHHUPOBAHHBIM METO/IOM TIOJTyUEHHUSI CEPHI,
') METOJIOM B3aMMOJIECHCTBUS JTUOKCHIA CEPBI C CEPOBOJIOPOIOM B BOJHOM CpeJie.
Bapuant Nel
3. CKkoJIbKO MPOIEHTOB BCEW MPOU3BOAMMON CEepbl HAMPABIAETCS Ha MPOU3BOJCTBO CEPHOU
KHCJIOTHI?
a) oxoo 10;
0) oxouo 50;
B) okoJo 90;
r) okoso 70.
Bapuant Ne2
3. UtoOb!I moTyduTh 1 T CEPHON KHUCIIOTHI, CKOJIBKO HYKHO C3K€4b KI' CepbI?
a) okoo 50;
0) oxomo 100;
B) okosio 1000;
r) okosio 300.
BapuanTt Nel
4. B xauecTBe KaKOro UHTPEIMEeHTA IPUMEHSETCS cepa B ITMHHOM MPOMBIIIIICHHOCTH?
a) B KQU€CTBE HAIIOJIHUTEIS,
0) B KaueCTBE BYJIKAHU3UPYIOIIIETO areHTa,
B) B KAUE€CTBE aKTHUBATOPA,;
') B Ka4€CTBE CTaOMIIM3aTOpA.
Bapuant Ne2
4. Kaxkoii BUJT cepbl UCTIONB3YETCS B KAYECTBE HOBOTO BYJIKAHU3UPYIOIIETO areHTa?
a) denryiyaras cepa;
0) mmacTuHYaras cepa;
B) COIOJIMMEPHAs Cepa;
I') MOJIUMEPHas cepa.
BapuanTt Nel
5. B xako#t 061acTH CTPOUTEILCTBA MPUMEHSIETCSI CEPHBIN OUTYM U cepoacdansT?
a) JIJIsl IOJTyYeHUsI CEpHOTO OETOHa,
0) ISt TOMy4YeHHUS TOPOKHBIX CTPOUTENHHBIX MAaTEPUATIOB,;
B) IS TIOTYYEHUS THAPOU3OIAIIMOHHBIX MaTEPHAIOB;
T) JJISl IPOMTUTKY TMOPHUCTHIX TEJI.
Bapuant Ne2



5. B kakoi 0067aCTH CTPOUTENHCTBA MPUMEHSIETCS] «BOAOPACTBOpUMAs cepa»?
a) IS TOJTYy4YeHHs] CEpHOTO OETOHA;
0) JU1sl TOJTy4YEHUS JOPOXKHBIX CTPOUTENBHBIX MaTepUaIOB;
B) JIJIS MTOJTYYEHUS THIPOU3OJILIMOHHBIX MaTEPUAIIOB;
T') JJISl IPOMTUTKH MTOPUCTHIX TEJI.
BapuanTt Nel
6. CKOJIBKO MOJIEKYJI CEPHUCTOTO aHTUApHUAAa 00pa3yeTcs Mpu 00KHUTe CEPHOTO KorueaaHa’?
a) 4;
0) 11;
B) 2,
r) 8.
Bapuant Ne2
6. CKOIBKO MOJIEKYJl CEpHOIO aHruapuga oOpa3zyercsi IpU OKHUCIEHUH CEPHUCTOrO
aHruzpuaa’?
a)l;
0) 2;
B) 3;
r) 4.
BapuanTt Nel
7. Ilpn KaK1X OCHOBHBIX YCIIOBHSIX MOJIYHYAIOT CEPHYIO KUCIOTY KOHTAKTHBIM CIIOCOOOM?
a) B IPUCYTCTBUU KaTaJu3aropa MpH BbICOKOUN TeMIepaType;
0) pu BBICOKOI TeMIeparype;
B) B IIPUCYTCTBHUH KaTaJIM3aTopa Npu HU3KOW TEMIIEpaType;
I') IpU HU3KOM TeMIiepaType.

Bapuant Ne2
7. CepHas KUCJIOTa, MOJyYE€HHAas: HUTPO3HBIM CIIOCOOOM OTJIMYAETCSI OT CEPHOM KHCIJIOTHI,
MOJTY4YEHHOW KOHTAKTHBIM CIIOCOOOM
a) HU3KOW KOHIICHTpAILIUEH;
0) BBICOKOW KOHIICHTPAIIHECH;
B) BBICOKOH KOHIICHTpAIUCH, HATMYUEM IIPUMECEH OKUCIIOB a30Ta U JPYTUX BEIISCTB,;
') HU3KOM KOHIEHTpalUEH, HAIMYUEM PUMECEN OKUCIIOB a30Ta U JIPYTUX BEILIECTB.
Bapuant Nel
8. Ecnu B cmecu Ha 1 Motk SOz mpuxoauTcst 2 MOJISI BOJIbI, TO TaKasi CMECh Ha3bIBACTCS
a) 0JIEyMOM;
0) BOAHBIM PaCTBOPOM CEPHHUCTOTO aHTHIPUAA;
B) BOJAHBIM PaCTBOPOM CEPHOM KHUCIOTHI,
') BOJJHBIM PaCTBOPOM OJIEyMa.

Bapuant Ne2
8. Ecnu B cmecu Ha 1 Mok Bosibl ipuxoautcs 2 modist SOz, TO Takasi CMeCh Ha3bIBACTCS



a) OJIEyMOM;
0) BOJHBIM PaCTBOPOM CEPHHUCTOTO aHTUJIPUA;
B) BOJIHBIM PacCTBOPOM CEPHOM KUCIIOTHI,
I') BOAHBIM PaCTBOPOM OJIEyMa.
BapuanTt Nel
9. C noBbIIIIEHUEM TEMTIEPATYPHI TUIOTHOCTh CEPHOU KHCIIOTHI
a) YBEJIMUMBACTCH;
0) cHavaJla yMEHbIIIAeTCs, a 3aTeM YBEITUUNBACTCS;
B) YMEHBIIIAETCS,
') HE U3MEHSETCH.
Bapuant Ne2
9. C noBbIIIIEHUEM TEMTIEPATYPHI BI3KOCTh CEPHON KUCIOTHI
a) YBEJIMUMBACTCH;
0) cHauaja yMEHBIIAETCSI, a 3aTEM YBEIIMUUBACTCS;
B) YMEHBIIIAETCS,
I') HE U3MEHSETCHS.

BapuanTt Nel
10. KoHueHTpanus cepHOTO aHTUAPHUIA B TEXHUUYECKOM OJIEYME COCTaBISIET, %o
a) 24,
0) 19;
B) 30;
r) 10.

Bapuant Ne2
10. KoHuieHTpanusi CepHOM KHUCJIOThI B KOHTAKTHOW YIY4YIIEHHOW CEPHOM KHCioTe copra 1
cocTasiset, %
a) 92,5-94;
6) 90-91,
B) 75;
r) 75-90.
IlIkaJjia oeHKU BXOAHOT0 KOHTPOJISA, 0TYETA 10 JJadopaTopHoii padore:

3aurteHo: 3aJaHue BBINOJHEHO BEPHO, CIAHO B YCTAHOBJIEHHBIE CPOKHU

He 3auTeHno: 3amanve He BBHITIOJHEHO, BBIIOJIHEHO C ONMIMOKaMH, KOTOPBIE TpeOyeTcs
WCIIPAaBUTh, WM CAAHO MOCIIE YCTAHOBIEHHOIO CPOKA

IIkana ouneHku 3a1a4, TecTa (B MPOIEHTAX):

IIpoueHTsl TpedoBanus K 3HAHUAM
100-85 OTBeThl Ha NOCTAaBJIEHHBIE BOINPOCHI IOJHBIE, YETKUE U Pa3BEpHyThIE. Pemenus 3agau
JIOTUYHBI, JIOKA3aTeIbHBI U IEMOHCTPUPYIOT aHAIMTUYECKHE U TBOPUECKHUE CIIOCOOHOCTH
CTYyJIEHTA.
84-70 JlaroTcsl moJIHBIE OTBETHI HAa IIOCTABJIEHHBIE BOMPOCHL. [loka3aHO yMeHHe BBIIEHATH

MPUIUHHO-CIICACTBCHHBIC CBs3H. HpI/I pemicHun 3aaa4 AJONYHICHbI HC3HAYUTCIIBLHBIC
0HII/I6KI/I, HCITPABJICHHBIC C TIOMOIIBIO «HABOJAIINX)» BOIIPOCOB IIPCTIOAaBATCIIA.

69-60 OTBeTHI Ha BOIIPOCKHI M PEIICHUS MTOCTABICHHBIX 3a/1a4 HEJOCTATOYHO MOJIHEIC. JIornka n
MOCJICIOBATEIbHOCTh B PEIICHUU 3a/1ad MMEIOT HapyIICHUs. B OTBETax OTCYTCTBYIOT




‘ BBIBObI. ‘
OHGHKI/I 6 Oannax BBICYUTHIBAIOTCS IMyTCM IPOU3BCACHUA BCIMYNHBI BBICTABJIICHHOTO

MIPOIICHTA /Il KOHKPETHOTO BUIA TEKYIIETO KOHTPOJIS HA MPEABAPUTEIHLHO BBIICICHHOE IS
HET0 KOJIMYECTBO 0aJUIOB (B Mpeenax pas3zena).

OneHrBaHKe CTY/ICHTA Ha 3allUTe 3a4eTa Mo AUCIUILUINHE « XUMHYECKasi TEXHOJIOTHS
HEOPTaHWYECKUX BEIIECTB. TeXHOJIOTHS CEPhl U CEPHON KHUCIOTHIY:

Basibl
(utoroBoit
PEUTHHTOBOM
OLIEHKH)

Ouenka (0aaa
3a OTBET Ha TpeGoBanus Kk 3HAHUAM
3auere)

—Ol11eHKa «3a4YTEHO» €CIM OH MMEET 3HaHUs OCHOBHOTO MaTepualia,
€CJIM OH IPOYHO YCBOMJI MPOrPaMMHBIA Marepuai, MocieI0BaTeNbHO,
YeTKO M JIOTUYECKU CTPOMHO €ro H3jaraeT ero Ha 3adere, BIaJeeT
«3aumenoy HEOOXOAMMBIMHU HABBIKAMHU M MPUEMAMH UX BBIMIOJHEHHUS, YMEET TECHO
- 35 6annos | yBSI3bIBaTh TEOPUIO C MPAKTHUKOM

—YueOHbIE MOCTHUKEHUSI B CEMECTPOBBIA IMEPUOJ U pe3yibTaTaMu
pyOEKHOTO  KOHTPOJISI  JAEMOHCTPUPYIOT  JOCTAaTOYHYIO  CTEIEHb
OBJIAJICHUS IPOTPAMMHBIM MaTePUAJIOM.

100-65

—OueHKa «HE 3a4TEHO» BBICTABIIAETCA CTYJCHTY, KOTOPbI HE 3HaeT
3HAYUTENIbHOM  YacTW  NpPOrpaMMHOIO  MaTepuaya,  JOIyCKaeT
cylecTBeHHbIe omuOku. Kak mpaBuiio, olieHKa «He 3a4TEHO» CTaBUTCS
«He 3qumeHo» | CTYJEHTaM, KOTOpble HE MOrYyT MpOJOJDKUTh oOydeHue 0Oe3
- 0 6annos JIOTIOJIHUTEJIBHBIX 3aHATHI MO0 COOTBETCTBYIOIIECH AUCLUILIMHE.

—Y4eOHble JOCTM)KEHUS B CEMECTPOBBIM MEpuoa U pe3ysibTaTaMu
pyOEKHOrO KOHTPOJS JAEMOHCTPUPOBAJIM HE BBICOKYIO CTEIEHb
OBJIQJICHUS IPOrPAMMHBIM MATEPUAJIOM 10 MUHUMAJIbHOU IJIAHKE.

64-0

Crynent, monyuuBiuii MmeHee 60% oT MakcHMaIbHOTO Oajlia 3a pa3aes JUCIUTLINHBI
WJTU TIPOMEKYTOUHYIO aTTECTAIMIO, CUUTACTCSl HEATTECTOBAHHBIM 1O TAHHOUW TUCIUIUINHE.

OueHMBaHUE CTYACHTA HAa JK3aMeHe 10 JUCIUIUIMHE «XUMHUYECKas TEXHOJIOTHS
HEOPraHMYE€CKHUX BEIIECTB. TEXHOJIOTHS CEpbl U CEPHOU KUCIOTHI»:

banisl
(utoroBoit OcBoenue
. . . TpeGoBanus Kk 3HAHUAM
PEUTUHIOBOM | KOMIIETEHIIUI
OLIEHKN)
100-85 [TponBunyThiii | OTBETHI HA MMOCTABICHHBIE BOIPOCHI MOJHBIC, YETKHE U Pa3BEPHYTHIE.
YpPOBEHb Pemienust 3amad  JOTMYHBL, JIOKAa3aTelbHBI W JIEMOHCTPHPYIOT
AHAJTUTHUYECKUE U TBOPUECKUE CITIOCOOHOCTH CTYACHTA.
84-70 Cpennuii JlatoTcs moyiHBIE OTBETHI Ha IOCTaBJE€HHbIE Bompochl. IlokaszaHo
YPOBEHb YMEHHUE BBIACIATh NPUYNHHO-CIICACTBEHHBIE CBs3U. [Ipu pemreHun
3aJa4  JIOMYIICHBl HE3HAYUTEIbHBIC OINMOKU, WCIpPABICHHBIE C
TIOMOIIBIO «HABOJISIMX)» BOTIPOCOB TPETOAABATEIS.
69-60 bazoBbrit OTBeTHI Ha BOMPOCHI U PEIICHUS MMOCTABJICHHBIX 3a/1a4 HEIOCTaTOYHO
YPOBEHB nonHble. JlorMKa W TMOCIEeNOBATENBHOCTh B PEIICHHH 337ad MMEIOT
HapylieHus. B 0TBeTax 0TCyTCTBYIOT BBIBOJIBL.

Crynent, nonyunBmuii MeHee 60% OT MaKCUMaIBLHOTO Oaia 3a pa3Aesl IUCIUTLTHHBI
WJTU TIPOMEXKYTOUHYIO aTTECTAIMIO, CUUTACTCSl HEATTECTOBAHHBIM 110 TAHHOW TUCIUIUIMHE.
HToroBas olieHKa BBICTABIISIETCS ITyTEM MEpeBOAa HAOpaHHBIX 0aIJIOB B COOTBETCTBUU
CO CIIEAYIOIIeH TaOIuIIei:
‘ Onenka 1o 5-6aJuIbHOM HIKae ‘ Cymma 6aJ110B 3a pa3fessl U ‘ Onenka ECTS




OK3aMCH

S — «OMAUYHOY 90-100 A
85-89 B
4 — «xopouioy 75-84 C
70-74 D

3 wd 65-69
«YO0BNIeMBOPUMETLHOY 60-64 E
2 — «Hey0081emeoOPUMENbHOY Menee 60 F

Y4eOHO-MeTOAMYECKOE U HH(POPMAIITUOHHOE OOecnieueHre y4eOHOM TUCIUILINHbI
OcHoBHas TUTEpaTYypAa:
1. KoszanepoBa O.A., Hudranues C.M. TexHojmorus MUHEpaIbHBIX YIOOpEHUNA:
yueOHoe mocobue. - Bopomex : BI'VUT, 2016. - 183 c.— Pexum npocrymna:

https://www.studentlibrary.ru/ru/book/ISBN9785000320709.html
2. AxmeroB T.I'., byceirurn B.M., Tlaiicun JLI., AxmeroBa P.T. Xumunueckas

TEXHOJIOTUS HEOPTraHMYECKUX BEIIECTB : yuyeOHoe nmocodue. - CII0 : U3narenbctBo «Jlanby,
2019. - 452 ¢. — Pexxnm noctymna: https://e.lanbook.com/reader/book/119611/#2
3.MockBruueB lO.A., I'puropumueBa A.K., IlaBmoB O.C. Teopernmueckrue OCHOBBI
XUMHUYECKON TeXHoJoruH : yueoHoe nocodue. - CII6 : M3naTenscTtBo «Jlanby, 2020. - 272
c. — Pexxum noctyna: https://e.lanbook.com/reader/book/130185/#63
JlononHuTenbHas JIUTEpPATYypa:

4. Tlpoxkodre B.FO. OOopynoBaHue MNpOU3BOJCTB HEOPraHUYECKUX BEIIECTB:
yuebHoe mocobue. — MBanoBo : MBaH. roc. xum.-texnou. yH-T, 2016. - 115 c. — Pexum
nocryma: https://www.studentlibrary.ru/ru/book/ISBN9785961605037.html

5. 3y6osa H.T'. Tlonydenne ammoTponudeckux Moaudukanuii cepsl / Mertonuueckue
yKa3aHUs K BBITOJHEHHIO JTa00paTopHbIX pad. Anpobarus, 2020.

6. 3yboBa H.I'. CpoiicTBa cepsl M ee¢ coenwHeHUW / MeTtoauyeckue yKa3zaHHS K
BBITIOJIHEHUIO JIA0OpaTOPHBIX pad. Anpobarus, 2020.

7. 3yboa H.I'. CsoiictBa okcuna cepsl (IV) / Meronuueckue yka3zaHus K
BBITIOJIHEHHIO JIA0OpaTOpHbIX pad. Anpobarus, 2020.

8. 3ybosa H.I'. KonnuecTBeHHOE ompeseeHne CepHUCTOro HaTpus/ MeToaudeckue
yKa3aHUs K BBIIOJHEHHIO JTabopaTopHbIX pad. Ampoodarnus, 2020.

9. 3yboBa H.I'. Cunte3 tuocynbara HaTpus / Meroaudeckue yKazaHUS K
BBITIOJIHEHUIO JIA0OpaTOPHBIX pad. Anpobarus, 2020.

10. 3yb6oa H.I'. CpoiicTBa cepHOWl KuCHAOTBI / MeTonudyeckue yKazaHus K
BBITIOJIHEHUIO JIA0OpaTOpHBIX pad. Anpobarus, 2020.

11. 3ybosa H.I'. Pacuer mokazateneil mpoiiecca 0OOTalIeHUs CEPOCOAEPKAIEro
ChIpbs / MeTtoanueckue yKa3aHusl K BBITIOJHEHUIO MpakTuueckux pad. Anpoodanus, 2020.

12. 3y6osa H.I'. Pacder BhIx0/a cepoCOIepKaIIero ChIphsi B MPOIIEHTHOM OTHOIICHHUH
/ Metoandeckue yka3aHus K BBIMOTHEHUIO TTpakTudeckux pad. Ampooarus, 2020.

13. 3y6oBa H.I'. Pacuer ¢usnko-xuMHYeCKHX TOKa3aTeaeil CEepHOW KHUCIOThI H
oneyma / MeToauueckue yka3aHusl K BBIITOJIHEHUIO MTPaKTHUeCKUX pad. Anpobdanus, 2020.

14. 3yb6oBa H.I'. Pacuer TermoBoro sddekra pa3daBieHUS CEPHOW KHUCIOTHI /


https://www.studentlibrary.ru/ru/book/ISBN9785000320709.html
https://e.lanbook.com/reader/book/119611/#2
https://e.lanbook.com/reader/book/130185/#63
https://www.studentlibrary.ru/ru/book/ISBN9785961605037.html

Metoanyeckue yKka3aHus K BBIIOJHEHHUIO MpakTUYeCKuX pad. Anmpoodanms, 2020.

15. 3yboBa H.I'. Pacuer npou3BOIUTENBHOCTM W WHTEHCUBHOCTH CEPHOKHCIOTHOIO
obopynoBanust / MeToiuecKie yka3aHusl K BBITIOJHEHHIO MTPaKTHIeCKUX pad. Anpoodars, 2020.

16. 3yooBa H.I'. Pacuer mokasarejieil mporiecca IMOJY4YEHHS CEPHUCTOro rasa /
MeTtoauueckue yKka3aHusi K BBIITOJIHEHUIO TPAKTHUECKUX pad. Ampoodarwus, 2020.

17. 3yboBa H.I'. Pacuer cymmneHO# Oamuu / MeTogudeckue yKazaHUsS K
BBITIOJTHEHUIO TTPaKTUUeCKuX pad. Anpobanus, 2020.

18. 3y6oa H.I'. Pacuer kojaumdyecTBa KOHTAKTHOM MacChl B ammapare ¢
IPOMEKYTOUYHBIM TEIII000MeHOM / MeToudeckre yKa3aHus K BBIMOTHEHUIO MPAKTHYECKUX
pab6. Anpo6arus, 2020.

19. 3y6oBa H.I'. Pacuer koHTakTHOTrO amnmapara ¢ J00aBJICHHEM BO3/lyXa MOCIE CIOEB
KOHTakTHOW Macchl / MeToaudeckne yKa3aHUsI K BBIMIOJHEHUIO TPAKTUYECKUX pad.
Anpo6anus, 2020.

20. 3yooa H.I'. MarepualibHbIi OaJlaHC CYIIMILHO-a0COPOIMOHHOTO OTeIcHus /
Meronnueckue ykazaHus K BBIIIOJHEHUIO MTpakTuyeckux pad. Anpoodanus, 2020.

21. 3yb6oBa H.I'. Pacuer Oamnu koHaeHcaTopa / Meroauueckue ykKazaHUS K
BBITIOJIHEHUIO MPAaKTUYECKUX pad. Anpobarus, 2020.

22. 3yooa H.I'. PacueT mnpou3BOAMTEIBHOCTH TIa301yBKH (Haruerarens) /
Meronnueckue yka3zaHus K BBIIIOJHEHUIO MTpakTuyeckux pad. Anpoodanus, 2020.

23. MyxneroB W.I1. PacueTsl XMMUKO-TEXHOJIOTHIECKUAX TpOIieccoB: yueOnuk / M.I1.
MyxiieHoB. - M. : AnbsHc, 2018.-248 c.

24. Xypnan «Ycnexu B XUMHM W XUMHYECKOW TEXHOJOTHH». - Pexxum pocrtyma:
https://e.lanbook.com/journal/2381

25. Kypnan «Tpynet BI'TY. Xumus u TEXHOJOTHST HEOPTaHUYECKUX BEIIECTBY. -
Pexum noctyna : https://e.lanbook.com/journal/2484

26. XKypnan «ToHkme XUMHYECKHE TEXHOJIOTUW». - Pexum Jocrymna:
https://e.lanbook.com/journal/2361

IIporpammHoe o0ecnieuenue u MHTEepHET-pecypcehI:

[Ipomecc peanuzanuu 00pa30BaTEIbHOM MPOTrpaMMbl OOECIEUEH HEO0O0XOIUMBIM

KOMILJIEKTOM JIMIICH3MOHHOTO MporpaMMHOro obecrneuenus: « Wordy, «Power Painty.
MarepuajibHO-TEXHHYECKOe o0ecredyeHrue Y4eOHOH TUCHMILTHHBI

JlekimoHHBIE  3aHATHUS  MPOBOJATCS B CHEHUAIM3UPOBAHHBIX  AyJIUTOPUSX,
OCHAIIICHHBIX MYJIbTUMEIUNUHBIM 00OpyAoBaHHEeM. [IpakTudeckue 3aHSATHS MPOBOIATCS B
ATUX JKE€ ayJIUTOPUSAX C TIOCEHICHHEM JabopaTopui, OCHAIIECHHBIX CTaHJAAPTHBIMU
KOMIUIEKTaMH OTE€UYECTBEHHBIX W 3apyOEKHBIX MPUOOPOB U YCTAHOBOK. MyJIbTUMEIUINHBIMN
KypC JEKIUH, BUASO()UIbMbI, MAKETHI U TIJIAKATHI.

Y4eOHO-MeTOAMYECKHE PEKOMEH/IAIUM 1JIsl CTY/IEHTOB

1. Ykazanus 115t poCIylIuBaHUs JIEKIIUI

[lepen HauwanoM 3aHATHI BHUMATEIbHO O3HAKOMUTHCA C YYEOHBIM TUTAHOM
MPOBEJICHUSI JICKIUWA U CIIUCKOM PEKOMEH0BAHHOM JIUTEPATYPHI.

[lepen mocemieHueM oudepeHOMN JIEKIIMA OCBEKUTh B MaMATH OCHOBHBIC KOHIICTIIIUU


https://e.lanbook.com/journal/2381
https://e.lanbook.com/journal/2484
https://e.lanbook.com/journal/2361

IpOWJIEHHOTO paHee MaTepuana. [loAroToBUTH MpU  HEOOXOJUMOCTH  BOIPOCHI
npenoaaBatesnto. He Hafo onacatbcsi, 9TO BOMPOCHI MOTYT OBITh MPOCTHIMHU.

Ha nekiuun ocHOBHOE BHMMaHUE CIEAyeT YASIATh He popMyaaM U MaTeMaTHYECKUM
BBIKJIaJIKaM, a COJICP)KaHHIO M3y4aeMbIX BOIIPOCOB, OMPEICICHUSIM 1 ITOCTAHOBKAM 3ajad.

B mporecce m3yueHus JEKIMHUOHHOTO Kypca HEOOXOAMMO TIO BO3MOXXHOCTH YacTO
BO3BpAIATHCI K OCHOBHBIM IIOHSATHSM M METOAAM peIIeHHs 3amad (371eCb BO3MOXKCH
BBIOOPOYHBIN KOHTPOJIb 3HAHUHN CTYICHTOB).

KenatenbHO MCTHOJB30BATh KOHCIIEKTHI JICKIIUM, B KOTOPBIX UCIOJIb3YETCs MPUHSATAs
npenojaaBaresieM cucreMa 0003HaUCHUH.

Jlns Gosiee MOAPOOHOTO M3YyYEHHUSI Kypca cieAyeT paboTaTh ¢ PEKOMEH/I0BaHHBIMHU
JUTEPATYPHBIMU UICTOYHUKAMH Y BHOBb MOSIBJISIOIIMMUCS UCTOYHUKAMU.

2. YKa3zaHus U4 y4acTUsl B IPAKTUYECKUX 3aHITHAX

[Tepen mocemeHreM MPAKTHUYECKUX  3aHATHA YSACHUTh TEMY W CaMOCTOSITEIHHO
M3YYUTH CBS3aHHBIC C HEW MTOHATHUS U METOJIBI PEIICHUS 3a/1a4.

[lepen pemeHueM 3ajad akTUBHO Y4acTBOBATh B OOCYXKIECHHUM C IPENOJaBaTeieM
OCHOBHBIX MOHSTHUH, CBI3aHHBIX C TEMOH MPAKTUYECKOTO 3aHSATHS.

B mporecce pemienus 3ajgad BECTH JTUCKYCCHIO C TIperojaBareiieM O MPaBUILHOCTH
MIPUMEHEHUS METOJIOB UX PCIICHHS.

[To BO3MOXXHOCTH CaMOCTOSITEJIbHO JOBOJMUTH PEIICHUE MpeasiaraeMbiX 3aaad [0
OKOHYATEJILHOTO UTOTA.

B kxoHIIE TPaKTUYECKOTO 3aHATHS MPU HEOOXOJUMOCTH BBISCHUTH Y MPETOIaBaTEIIs
HESICHBIE BOTIPOCHI.

OcHOBHBIE pe3yJIbTaThl BBIOJHEHUS pab0OThl HECOOXOAMMO pacreyaraTh.

3. Yka3aHus JJ1s BBITIOJTHEHUS J1a00paTOPHBIX paboT

CobOmronath  TpeOOBaHUS TEXHMKH O€30MACHOCTH, IS YEro  MpOCTyIaTh
HEO0OXOIMMbIE PAa3bsICHEHUSI O MMPABUIIBHOCTH MOBEACHUS B JIAOOPATOPUH.

[Tepen BbITIOTHEHUEM JTA00PATOPHOM PabOTHI MPOBECTH CAMOCTOSITEILHO MOJATOTOBKY
K paboTe U3y4YUB OCHOBHBIC TEOPETUUECCKUE TMOJOKEHUS, 3HAHUE KOTOPBHIX HEOOXOAUMO JIJIst
OCMBICJICHHOTO BBHITIOJTHEHUSI PAOOTHI.

B nporiecce BbImoHEHUST pabOTHI CIEAyET MOCTOSIHHO OOIIATHCS C MPETo1aBaTeseM,
HE JOMYyCKas MO BO3MO>XHOCTH HENPABUIbHBIX JICUCTBUM.

OCHOBHBIE Pe3y/bTaThl SKCIIEPUMEHTOB HEOOXOMMO 3a(hPMKCUPOBATH B TMCEMEHHOM BHJIE.

IIpu cpmaye 3adera mo paboTe MOATOTOBUTH OTYET O MPOJSIaHHON padorte, e
JIOJKHBI OBITh OTPa)KCHBI OCHOBHBIC PE3YJIBTATHI M BHIBOIBI.

4.Yxa3aHusl 1JIs1 BBIMIOJHEHUS] CAMOCTOSITEIbHON PabOoThI

[Tonyuuts y mnpemnojaBaTess 3aJaHUE W CIKHCOK PEKOMEHJIOBAaHHOW JUTEpaTypHI.
N3ydeHune TeopeTHUeCKUX BOMPOCOB CJIEAYET MPOBOAUTH 110 BO3MOKHOCTH CAaMOCTOSITEBHO,
HO MPU 3aTPYAHCHHUSIX 00paIaThCs K MPEroaaBaTeo.

IToaroToBUTH MUCHEMEHHBIN OTYET O MIPOJICIAHHON paboTe.

[Ipu BeIMONTHEHNH (POHTAIBHBIX 3aJaHUN M0 YCMOTPEHHUIO MperojaBarelis padora
MOXET OBITh OIleHEHa 0e3 MHCHBMEHHOTO OT4YeTa Ha OCHOBE OTBETOB Ha KOHTPOJIbHBIC



BOIIPOCHI, NPY YCIIOBUU aKTUBHON CaMOCTOSATEIIBHOU pabOThI.

[ToaAroToBUTH OTBETHI HA KOHTPOJIbHBIE BOIIPOCHI.

MeToanuyeckue peKOMEHIANUM AJIsl NpenoaaBareien

1. Ykazanus 115t npoBeACHUS JICKIINI

Ha mepBoii BBOIHOM JIeKIIMK cleiaTh OOIMIMi 0030p coAepKaHHs Kypca U OTMETHTD
HOBBIE METOJbl U TMOAXOJbI K PEIICHUIO 3aJay, pacCMaTpUBAEMbIX B KYypcC€, JOBECTH 0
CTYZIEHTOB TpeOoBaHUs Kadeapbl, OTBETUTH HA BOIIPOCHI.

[Ipy TOATOTOBKE K JIEKIIMOHHBIM 3aHATHSAM HEOOXOJIWMO IPOAYyMaTh IUIAH €ro
MPOBE/ICHUA, COAEPKAaHUE BCTYNHUTEJIbHON, OCHOBHOW M 3aKJIIOUYMTEIBLHOW YacTU JIEKIUH,
03HAKOMHUTBCSI C HOBUHKAMHM Y4Ye€OHOW M METOJAMYECKON JUTepaTypbl, IMyOJIHKaAIMIMU
MEPUOJINYECKOM TeYaTh MO TEME JICKIIMOHHOTO 3aHsTuA. llepen M3m0KE€HHEM TEKYIIEro
JIEKIIMOHHOTO MaTepHraia HalIOMHUTh 00 OCHOBHBIX MUTOTaX, JOCTUTHYTBHIX HA TPEIbITYIITIX
nekuusix. C 3TOM [Enpl0 33a1aTh HECKOJBKO BOIPOCOB AayJIUTOPUM W OCYLIECTBUTH
BBIOOPOYHBIN KOHTPOJIb 3HAHUSI CTYJICHTOB.

B Xone NEeKIMOHHOTO 3aHATHS IMpenojaBaTelib JOKEH Ha3BaTh TeMy, ydeOHbIC
BOIIPOCHI, O3HAKOMHUTH CTYJICHTOB C MEPEYHEM OCHOBHOM M JOIOJHHUTEIBHOW JUTEPATypPhl
o Teme 3aHATHs. PackpeiBas coaep)kaHue yUEOHBIX BOIPOCOB, aKIEHTHUPOBATh BHHUMAaHUE
CTYyJICHTOB Ha OCHOBHBIX KaTEropHsX, SBJICHUSIX M TIpolieccax, OCOOEHHOCTAX HX
MpOTEKaHus. PacKpbpIBaTh CYIIHOCTh U COAEP>KAHUE PA3IUYHBIX TOUEK 3PCHHUS U HAYUYHBIX
MOJX0/I0B K OOBSICHEHUIO T€X WJIM UHBIX SIBJICHUN U MPOIECCOB.

Cnemyer aprymMeHTUpPOBAHO OOOCHOBAaTh COOCTBEHHYIO IIO3MIIMIO IO CIOPHBIM
TeopeTU4eCKuM BompocaM. [IpuBogute mnpuMmepsl. 3agaBaTh MO XOIy H3JI0KEHUA
JIEKIIMOHHOTO Marepuaia pUTOPUYECKHE BOIMPOCHI M CaMOMY JaBaTh Ha HUX OTBET. ODTO
CITOCOOCTBYET aKTHBH3AIIMU MBICIUTEIBHON JEATCIIbHOCTH CTYJCHTOB, TMOBBIIMICHHIO HX
BHHMaHMUsI M WHTEpPECA K Marepually JICKIHWHU, €€ colepkaHuto. lIpenogaBarenb HOJHKEH
PYKOBOJIUTH pPabOTOM CTYJEHTOB II0 KOHCIEKTUPOBAHUIO JIEKIIMOHHOTO MaTepuaa,
MOAYEPKUBATH HEOOXOIUMOCTh OTPAXKEHUSI B KOHCIIEKTAaX OCHOBHBIX MOJIOKEHUHN U3ydaeMon
TeMbl, 0CO0O0 BBIJENSSA, KaTeropHalbHBIM amnmapar. B 3akir04uTeIbHONM YacTh JICKLIHUU
HE00X0IMMO C(HOPMYJIMPOBATH OOIIUE BLIBOABI IO TEME, PACKPHIBAIOIIUE COJICPIKAHUE BCEX
BOIIPOCOB, TIOCTABJICHHBIX B JeKIHH. OOBSIBUTH IUIAH OYEPETHOTO MPAKTHUECCKOTO 3aHSATHSA,
JIaTh KpaTKUE PEKOMEHIALMU MO IMOJArOTOBKE CTYAEHTOB. OmNpeieauTb MECTO U BpeMs
KOHCYJIBTAIINH CTYJIEHTaM, TTOKEJIaBIINM BBICTYIIHTH C TOKJIagaMu U pedeparamu.

Ha mocnemneit nekmum yaenuth BpeMs Juisi 0030pa HanOoJiee Ba)KHBIX MOJIOKCHUH,
PacCMOTPEHHBIX B Kypce.

2. Yka3zaHus 14 MPOBEACHUS TPAKTUUECKUX 3aHATHI

YeTko 0003HAYUTH TEMY MPAKTUUECKOTO 3aHSATHUS.

OO6CynuTh OCHOBHBIC MTOHSATHS, CBSI3aHHBIE C TEMOW MPAKTUYECKOTO 3aHSITHS.

B mpouecce pemieHust 3amad BECTHM JUCKYCCHIO CO CTYASHTAMU O TPABUIBHOCTH
MPUMEHEHUST TEOPETUUECCKUX 3HAHUM.

OtmedaTh CTyIEHTOB, Hau0oJiee aKTUBHO YYaCTBYIOIIUX B PEIICHWW 33Ja4 U W
TACKYCCHSIX.



B KOHIIe NpakTHYeCKOro 3aHATHS 3a1aTh Ay IMTOPUHN HECKOJIBKO KOHTPOJIBHBIX BOIIPOCOB.

3. Yka3aHus i IpOBEICHUS J1aOOPATOPHBIX 3aHATHII.

CoOmonaTh TpeOOBaHUS TEXHUKM O€30IaCHOCTM M IPOBOAUTH HEOOXOIUMBIE
pa3bsACHEHUS O NIPABWIBHOCTH MTOBEACHUS B 1a00PATOPHUH.

[lepen BbIIOJHEHHEM J1A0OPATOPHOW pPAOOTBI NPOBEPUTH CTENEHb TOTOBHOCTH
CTYJIEHTOB, HAIIOMHUTh U 0OCYAUTh OCHOBHBIE TEOPETUYECKUE MOJIOKEHNUS, 3HAHUE KOTOPBIX
HE00XOUMO JUIsl OCMBICIIEHHOI'O BBITIOJHEHMSI padoT.

B npouecce BbIMOIHEHMST pabOThI CIEAYET NOCTOSTHHO OOLIATHCS CO CTYIEHTaMU, HE
JOITyCKasi IO BO3MOXHOCTU UX HENPABUIIBHBIX AEHCTBUM.

TpeboBaTb, 4TOOBI OCHOBHBIE PE3YJBTAThl IKCIHEPUMEHTOB OBLIM 3a(QUKCUPOBAHBI
CTYJEHTaMH B INCbMEHHOM BH/IE.

[Tpu mpueme 3adera o padbote TpeOOBAaTh OTUET O MPOAETAHHOM paboTe, IAe JOHKHBI
OBITH OTPA’KEHBI OCHOBHBIE PE3YJIbTAThl U BHIBOJIBI.

4.Yxa3aHus 0 KOHTPOIIIO CAMOCTOSTEIBbHON padOThI CTYIEHTOB

[To ycMoTpenuto nmpenojaBatens 3aJJaHue Ha CaMOCTOSTEIbHYIO0 pad0OTy MOXKET OBITh
MHAVBUAYAIbHBIM WX (POHTAIBHBIM.

[Tpu ncnonb30BaHUK MHANBUAYAIBHBIX 3a/1aHUi TPeOOBaTh OT CTYACHTA MUCbMEHHBIN
OTYET O IpOoeTIaHHON padoTe.

[Ipn npumeHeHUM (QPOHTATBHBIX 3aJaHUM BECTH KOJUIEKTHBHBIE OOCYXIEHHUS CO
CTYJI€HTaMH OCHOBHBIX TEOPETUYECKUX TOJTOKESHHI.

C uenpl0 KOHTPOJS KayecTBa BBINOJHEHUS CaMOCTOSTENbHOM padoThl TpeOoBaTh
WHJUBUyaJIbHBIE OTYETHl (JOIMYCTUMO BMECTO IHCbMEHHOIO OT4Y€Ta IPUMEHATh
WHJMBUyaJIbHbIE KOHTPOJIBHBIE BOIIPOCHI).

[Iporpamma coctaBiieHa B cooTBeTcTBUM ¢ TpeboBanusimu OC HUAY MUOU u
y4eOHBIM IJIAHOM OCHOBHOM 00pa30BaTENbHON MPOTrPaMMBI

Pabouyro nmporpaMmy cocTaBuJI JOLEHT 3€pHBILIKIHA A.A.

Penensent nouent I'epacumona B.M.

[Tporpamma omobpena Ha 3acenann YMKH 18.03.01 «Xumudeckast TEXHOIOTHS OT
15.11.2021 rona, mpotokon Ne 2.

[Ipencenarens yueOHO-MeTOUYECKOM KoMuccuu Yepnora H.M.



