banakoBckuii HH)XEHEPHO-TEXHOJIOTUYECKUN HHCTUTYT — uinai denepaabHOro
roCcyJIapCTBEHHOTO aBTOHOMHOT'0 00Pa30BaTeIbHOTO YUPEKACHUS BBICIIIETO 00pa30BaHUs
«HaroHanbHbIN UCCIIEN0BATENBCKUM ANepHbIA YHUBEPCUTET « MU DN

@aKyapTEeT AaTOMHOW SHEPTETUKHU U TEXHOJIOTUI
Kadenpa «Pu3uka u ecteCTBEeHHOHAYYHbIE AUCLUITIIUHBI»

PABOYASA ITPOT'PAMMA
110 IUCLUIUINHE «XUMHUYECKas TEXHOJIOTHUs HEOPTaHUYECKUX BELIECTB.
TexHoJIorus cepol U CEPHOU KUCIOTHDY

HanpasieHusi nOAr0TOBKHU
«18.03.01. Xumuueckas TEXHOJIOTHI

OcHoBHad npodeccHoHaIbHAA 00pa3oBaTe/bHasd NPOorpaMmMa
«XuMHUYECKask TEXHOJIOTHS HEOPraHUYECKUX BELIECTB)
Kpasmmduxkanus BbINyCKHUKA

bakanasp

®opma 00y4eHust
3aouHas

baiakoBo



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

KOMIICTCHIIMN:
— npodecCuOHaIbHBIC
Kon HanmenoBanue
WNHaukaTopbl TOCTUKEHUS] KOMIIETEHLIIUN

KOMIIETCHIIMH KOMIIETCHIIMH

I1K-2 crocoben 3-I1K-2 3HaTh CBOMCTBA XMMHYCSCKHUX 3JICMEHTOB,
HCIIOJIb30BATh 3HAaHUE COCIMHEHUH U MaTepHaJIOB HA MX OCHOBE ISl COOJTIOICHUS
CBOMCTB XUMHUYECKUX TE€XHOJIOTMYECKOI0 PErJIaMeHTa
3JIEMEHTOB, V-IIK-2 YMeTh HCOIB30BaTh 3HAHUS CBOMCTB XMMHYECKHAX
COCIMHEHUN U AJIEMEHTOB, COCIMHEHNI U MATEPHAJIOB HA UX OCHOBE IS
MaTepuajoB Ha UX pellIeHus 3a1a4 110 BBIITYCKY POIYKIIMU B CTPOTOM
OCHOBE JJISl PELIECHUS COOTBETCTBUM C TEXHUUYECKUMHU TPEOOBaAHUAMU
3a1a4 B-I1K-2 Bnangets HaBbIKaMH pa3pabOTKU IPEJIOKEHUS 110
npodecCHOHATBLHON KOMIIIEKCHOMY MCIIOJIB30BAaHUIO ChIPbS U yTHIN3ALUU
JESTEIIbHOCTH OTXO0JI0B IIPOM3BOJCTBA

[1K-7 CIOCOOEH MPUHUMATh 3-IIK-7 3HaTh TEXHOJIOTMH U CUCTEMBI 3KOJIOTUYECKOTO
KOHKpETHbIE MEHEIP)KMEHTA MPU IPOBEACHUU UCIIBITAHUN C
TEXHUYECKHUE PELIECHUS | UCIIOJIb30BAHMEM TEXHUUYECKUX CPEACTB
pu pa3zpaboTke V-IIK-7 YMeTb BBIIOTHITH PaOOTHI 10 COOPY M HAKOTUICHHIO
TEXHOJIOTHYECKHUX JAHHBIX IpU pa3pabOTKe TEXHOJOTHUECKUX MPOLIECCOB
IIPOLIECCOB, BHIOUPATh B-I1K-7 Bnaners HaBbIKaMH BbIOOpA TEXHUYECKUX YCTPOUCTB
TEXHUYECKHUE CPEIICTBA | U TEXHOJIOIHH C yUETOM SKOJIOIMYECKUX TOCIEICTBUN UX
Y TEXHOJIOTHH C YYETOM | IPUMEHEHMS AJIs TOATOTOBKH IIPOEKTA IJIaHa MEPOIIPUATUI
JKOJIOTHYECKUX I10 UCIIOJIB30BAHUIO CHIPHS B JOIOJIHUTEIbHBIX
ITOCJIEICTBUM UX MIPOU3BOJICTBEHHBIX LIETISX
IIPUMEHEHHUS

3a)1aq1/1 BOCIIUTAHUS, P€AIN3YEMBIC B PaMKaX 0CBOCHUA TUCHHUIIINHBI

. | Mcrionp30BaHMe BOCIMTATEIIBHOIO Bosinieuenue B
Hanpasnenune/ | Coznanue ycnoBuii, .
e SO — MOTEHIMaa yueOHOH Pa3HOIUIAHOBYIO BHEYUEOHYIO
JUCITUTUTUHBI JIeATEIBbHOCTh
B-18 ¢dbopmupoBaHue Hcnonp3oBanne BocnurarenbHoro | 1.Opranusanus Hay4HO-
OTBETCTBEHHOCTH 32  |[OTECHIHAJIA UCLUIUINH MPAKTUYECKUX KOH(PEPEHLIUH,
npopecCHOHATBHBIN | TPO(PECCHOHATBHOTO MOAYJIS A1 | KPYTJIBIX CTOJIOB, BCTPEY €
BBIOOD, (GbopMHUPOBaHUS Y CTY/IEHTOB BEYILMMH CIELUATNCTAMU
npoeCCHOHATbHOE | OTBETCTBEHHOCTH 3a CBOE NpeAnpUITHI
pa3BUTHE U npodeccuoHanbHOE pa3BUTHE SKOHOMHYECKOI'O CEKTOpa
npodeccuoHaIbHbIE | TTOCPEACTBOM BBHIOOpA CTYACHTAMH | TOPO/ia IO BOIIPOcamM
pereHus MHIUBUAYAJIbHBIX TEXHOJIOTMYECKOT O JINJIEPCTBA
00pa3oBaTeNbHBIX TPAEKTOPUH, Poccun.
OpraHu3aIMy CUCTEMBI OOIIeHHsT | 2. YdacTue B MOATOTOBKE
MEXly BCEMH Y4aCTHUKaMH nyOnuKanuii B
00pa30BaTeNbHOrO0 Mpoliecca, B BBICOKOPEHUTHHIOBBIX
TOM YHCJIE C UCIIOJIb30BAHUEM pPELEH3UPYEMBIX HAYUHBIX
HOBBIX HH(POPMAITMOHHBIX W3TaHHSX
TEXHOJIOTUI
B-21 ¢dbopMupoBaHue l.Mcnonp3oBanue 1.Opranu3zanus Hay4yHOTO
CIIOCOOHOCTH U BOCIIUTATEIbHOIO MIOTEHIIMAJIA noaxojaa u uyBctea «Bce B




CTpEMJICHHUS
CJIEJIOBAThH B
npodeccuu HopMam
MTOBE/ICHUS,
00ecIIeYnBaroIuM
HPaBCTBEHHBII
XapakTep TPYI0BOM
JEeSTEIHOCTH U
HeCITy>KeOHOTO
MTOBE/ICHUS

JUCLHIUIMH IPOQECCHOHATBHOTIO
MOJyJIsl JUIsl pa3BUTHSI HABBIKOB
KOMMYHHKAIMH, KOMaHHON
paboTHI U JINJIEPCTBA, TBOPUECKOTO
MH)KEHEPHOT'0 MBILIUICHUS,
CTPEMJIEHUS CIE0BATh B
npodecCHOHAIBHOMN 1A TEIbHOCTH
HOpMaM IOBEJIEHUS,
o0ecreunBaroIiuM HPaBCTBEHHBIH
XapakTep TPyA0BOU JAESITENIbHOCTH
U HECITYKeOHOI'0 TIOBEJCHHUS,
OTBETCTBEHHOCTH 3a IPUHSATHIE
peleHusl yepe3 NOArOTOBKY
TPYINIIOBBIX KYPCOBBIX paboT 1
NPAaKTUYECKUX 3a/laHUM, peleHne
KEWCOB, POXOXKACHUE NPAKTUK U
noarotoBky BKP.
2.Mcnonb3oBaHue
BOCIIUTATEIbHOIO MOTEHIIHANA
JUCIATUTHH PO(ECCHOHATBHOTO
MOJTYJIS JUISL:

- (hopMupoBaHUs
IPOM3BOJICTBEHHOTO
KOJUJIEKTUBU3MA B X0J1€
COBMECTHOI'O PEIIEHUs KaK
MOJIEJbHBIX, TaK U MPAKTUUECKUX
3aJa4, a TaKXe IMyTeM
HOJKPENJICHUE PAllMOHAIBHO-
TEXHOJIOTMYECKUX HaBBIKOB
B3aMMOJICVCTBHUSI B IIPOEKTHOU
JeSITEIbBHOCTH SMOIIMOHAIbHBIM
3¢ (heKToM yCIenrHoro
B3aMMOJICICTBUS, OLIYIIIEHUEM
pocTa o011ei 3¢ HEeKTUBHOCTH MPH
pacnpezeieHuu IPOeKTHBIX 3aa4
B COOTBETCTBUU C CUIIbHBIMU
KOMIIETEHTHOCTHBIMU U
AYMOLIMOHAIBHBIMHU CBONCTBAMU
YJICHOB MPOEKTHOW I'PYIIIBI.

OJIHOU KOMaHJIe» Yepes
y4acTHe CTYACHTOB B
MIPOBEACHUU KPYTJIbIX CTOJIOB
U CEMUHAPOB.
dopmMupoBaHUE
BEPTUKAJIbHBIX CBSI3EU U
(dbopMabHBIX MPABUI KU3HU
IIPU IPOBEICHUU
CTYJIEHUYECKHX KOHKYPCOB

B-35

(dbopMupoBaHue
TBOPYECKOTO
MBIIIICHUS
NPUMEHUTEIBHO K
cdepe XUMHUIECKOH
TEXHOJIOTUHU
HEOPraHUYeCKUX
BEI[ECTB

1. Ucniop30Banme qias
dbopMUpOBaHUS YyBCTBA TUYHOMN
OTBETCTBEHHOCTH B 00J1aCTH
TEXHOJIOTUH BOJIOTIOATOTOBKH H
OUYMCTKU CTOYHBIX BOJI,
TEXHOJIOTHH MHHEPATbHBIX
ynoOpeHuit coseit u menoueit /
TEXHOJIOTHH OCHOBHOTO
HEOPraHMYECKOTO CHTE3a,
TEXHOJIOTHUH KaTaJINn3aTOpPOB U
ancopOeHTOB / TEXHOJIOTUU
PEaKTUBOB M 0COO0 YMCTHIX
BEIIIECTB BOCITUTATEILHOTO
noTeHIMana 0JoKa
po(ecCHOHANBHBIX AUCIUTLINH:
TeXHOIOTHSI BOJOIIOATOTOBKY H

1.Opranu3anus u npoBeeHNE
JKCKYpPCUH, HAY4YHO-
NPaKTUIECKUX KOH(EPEHIHH,
(bopyMOB, KPYTJIBIX CTOJIOB,
BEOMHAPOB IO BONIPOCaM
po¢eCCHOHATBHON
JeSITeTbHOCTH

2.Y4acThe B CTy/ICHYECKHX
OJTUMIIHAJaX ¥ KOHKypcax
HAYYHBIX IPOCKTOB,
TBOPYECKUX MEPOIPUATHUSX,
KOHKYypCax
npodeccnoHaIbHOTO
MacTepcTBa, B TOM YHCIIE 110
cranaaptam WorldSkills.
3.Yuactue B MOATOTOBKE



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

OYHMCTKH CTOYHBIX BOJI; myouKamui B

TexHOoIorus KaTaau3aTopoB U [IEPUOAUYECKUX HAYUHBIX
afcopbenToB/TexHoIOTHS W3JIaHUAX
peaKTI/IBOB nu OCO6O YUCTBIX y‘-IaCTI/Ie B ACATCIIBHOCTHU
BEILIECTB; CTYJICHYECKOI'0 HAy4YHOTO
TexHOIO0rUsI MUHEPAIBHBIX oOmiecTBa.

ya00peHui, coneit u

nienoueit/ TeXHOIOTHsl OCHOBHOTO
HEOPraHMYECKOTO CHHTE3A.

2. Pa3BuTHE HABBIKOB TBOPUECKOTO
MBIIUICHUS] TyTEM COACUCTBUS U
MOJAJICPAKKU Yy4aCTHsI CTYJICHTOB B
HAyYHO-TIPAKTUYECKUX
MEPOTPUSTHIX BHYTPUBY30BCKOTO
PErHMOHAIBHOTO W/WIH
BCEPOCCUICKOTO YPOBHS B chepe
XMMHUYECKHUX TEXHOJIOTH 1.

CTpykTypa u coaep:kaHue Y4eOHOM TUCUMILIUHBI
Jucuumuyza npenojaetcs cryaentam B 9 u 10-om cemectpax. O6mas Tpy10eMKOCTh
JUCIMILTAHBI COCTABISAET S 3aueTHBIX enuHull, 180 ak. 4acos.

Kanenaapublid miian

No Buabl yuyeoHoit
P JAeATeIbHOCTH (B Yyacax) Makcu
a J,;:Q 2 g ATtTecta MaJIb-
3 o HaumenoBanue pasjaeJia - = E- § 11078 HBIN
i ” (TeMbI) TUCHMILINHBI § E g z 8 pasaena oas
e o I~ é 2 > @) (¢popma) 3a
Ja e 3 pa3gen
a = =
9 cemecTp
1 1, 2 | OGumue cBeneHH O cepe 24 2 2 - 20 YO 25
CrniocoObl oTy4eHus cepbl JIP
3 | Cepa, BBIITyCKaeMas B| 31 1 - - 30 KP
NPOMBIIIJICHHOCTH U €€
MPUMEHEHHE
2 4 | OOmme cBemeHust o cepHoil | 24 2 2 - 20 Jp 25
KHCIIOTE T
5 | Ilomyuenue cepHuctororaza | 29 1 - - 28
Buj1 1poMesKyTOYHOI aTTecTanuu 108 | 6 4 - 98 3auver 50
10 cemecTp
1 6 [Tpou3BoCTBO cepHoit | 38 6 - 4 28 YO 25
KHCIIOTHI KOHTAKTHBIM 31
crocoboM U3 KoaueaaHa KP
2 7 [TpousBoaCcTBO KOHTakTHOW | 34 4 - 2 28 31 25
CEpPHOM KHCIIOTBHI M3 CEpPBl U T
JPYroro CHIPbsi
Bua npoMexyTo4HO aTTecTALMU 72 10 - 6 56 IK3amMeH 50




Coaep:kaHue JIEKIHOHHOTO Kypca

Y4eoOHo-
TeMbl JJeKIHMH. Bcero
MeTO/InYecKoe
Bomnpocel, oTpadarbiBaeMble HA JIEKIIUU 4yacoB
ob0ecrnieueHue
1 2 3
9 cemecTp
OO0mme cBeeHNs O cepe 2 [1-4]
CBolicTBa cepbl
Crnoco0bI moJIy4eHus cepbl
O6mue cBeneHus o cnocobax noxydenus cepsl [lonyduenue anemeHTapHoi
cepnl meTooM Kiayca
Cepa, BbillycKaeMasi B IPOMBILLJIEHHOCTH H €¢ PUMeHeHne 1 [1-4]
Bunsl BEITyCKaeMOH Cepbl
OO61ue cBeieHHs 0 IPUMEHEHUH Cepbl
OOuime cBeeHNs 0 CePHOIi KHCJI0Te 2 [1-4]
CTpoeHue U CBOMCTBA CEpHOM KUCIOThI ChIphE M1JIs MPOU3BOCTBA CEPHOU
KHCJIOTHI
IMoyyeHue CEPHUCTOIO ra3a 1 [1-4]
DHU3NKO-XMMHUYECKHE OCHOBBI 00XKHTa CEPOCOICPIKAIIETO CHIPhSI
10 cemecTp
IIpou3BOACTBO CepHOIl KMCIOTHI KOHTAKTHBIM CIOCOO0OM U3 6 [1-4]
KOJTYeJaHa
OuncTrao0XuroBororaza. PU3NKO-XMMUYECKHEOCHOBBITPOIECCA OYHCTKA
00XKUTOBOTO Ta3a
OxucieHre CEepHUCTOro Ta3a B CepHbld aHruapuj. Pusuko-
XUMHUYECKHE OCHOBBI MPOIIEcCca OKUCICHUS CEPHUCTOTOAHTHIPH 1A
AOGcopOumst cepHOro aHTHIpHAa. DUBHKO-XUMHUYECKUE OCHOBBI
polecca U3BJICYEHHS CEPHOTO aHTHAPUIA U3 TA30BOU CMECH
IIpou3BOACTBO KOHTAKTHOI CEPHOM KHCJOTHI M3 Cepbl MAPYIroro 4 [1-4]
ChIPbS
[TonyuyeHne KOHTaKTHOW CEPHOM KUCIIOTHI U3 CEPBI
[Tony4yeHrne KOHTAaKTHOW CEpHON KUCIOThI U3 PA3JIMYHOTO CHIPbsI
IlepeyeHb NPaKTHYECKUX 3aHATHH
YuebHo-
Tema npakTu4eckoro 3ansitusi. Bonpocel, orpadaTreiBaemMble Ha Bcero
NPaKTHYECKOM 3aHATHH 4acoB METOLITHecicoe
obecrneyenmne
1 2 3
MarepuanbHblii 6ajlaHC CYIIHIIBHO-a0COPOIIMOHHOTO 4 [11]
OTIeIICHUS
Pacuer npou3BOAUTENLHOCTH T'a301yBKH (HarHETATENs) 2 [12]
Ilepedyennb 1a060paTOPHBIX padoT
YuebHo-
Tema s1adopaTopHbIX padot. 3axanus, Bonpocel,0TpadarsiBaeMbie Ha|  Bcero
JIa00paTOPHOM 3aHATHH 4yacoB METOLMHECKOe
o0ecneyenue
1 2 3
CBoiicTBa cepbl U €€ COeAMHEHU I 2 [6]
CBoiicTBa CepHON KUCIIOTHI 2 [10]




3aganus 11 CAMOCTOATEILHOM PAa00ThI CTY/I€HTOB

ChIPbs

[TonydyeHne KOHTAKTHOM CEPHOM KHUCIIOTHI U3 CEPOBOAOPOIAMETOIOM
MOKpPOT0 KaTaJn3a

[Iepemernienue raza U KUCIOTHI
TeXHUKO-D)KOHOMHUYECKHEBOPOCHICEPHOKUCIOTHOTONPOU3BOACTBA

Beero Y4ebdHo-
Bonpocsl 17151 caMOCTOSITEJIbHOT0 H3yYeHUsI(3a1aHusl) wACOB MeToaAnYecKoe
ob0ecrnieueHue
1 2 3
9 cemectp
OO01mme cBe1eHHs O cepe 20 [1-26]
CoJepanue cepbl B 3eMHOM KOpe
Crnioco0bl MoJIy4eHns cepbl
[Ton3emMHast BhIIIABKA CEPbl IEPETPETOM BOJIOM
[TonzemHast razuuKanus cepbl
[Toxydenue cepbl U3 CyIbOUAHBIX PYI.
Tepmuueckasi BO3roHKacepsbl
[ToxydeHue cepbl BOCCTAHOBJICHHEM CEPHUCTOTO Ta3a
Meroxa Opxiia
[ToyueHue cepbl U3 CEpOBOOPOACOACPIKAIINX I'a30B
Cyxast OYnCTKa ra3oB
Mokpast OYHCTKa I'a30B
Cepa, BoinnycKaeMasi B IPOMBIIJICHHOCTH M ee IPpUMeHeHHe 30 [1-26]
[TpumeneHne cepbl B IPOU3BOACTBE CEPHON KUCIOTHI
[TommmepHast cepa 1 criocoObl ee TOITydIeHuUs
[IpumeHeHne cepbl B IIMHHOM MPOMBIIIIICHHOCTH
M3roToBiieHHE KOMITO3HIIMOHHBIX MAaTEPUAIIOB CTPOHUTEIHHOTO
Ha3HAYCHUS
OO01ue cBeleHUs 0 CEPHOIi KUCJI0Te 20 [1-26]
JInHaMyKa pa3BUTHS CEPHOKUCIOTHOTO MPOM3BO/ICTBA
VicTopus pa3BUTHS CEPHOKHCIOTHOTO TIPOU3BOJCTBA
Crnoco0bI MPOU3BOJICTBA CEPHOM KHUCIIOTHI
OO6mIre cBeIeHHs O CEPHUCTOM U CEPHOM aHTHAPATax
IMoryyeHHe cCEpHHCTOrO raza 28 [1-26]
Ileun mst oOkura Kojg4uesaHa
[Teun uist CKUTAHHS CEPBI
[Teun s cxxuranusi CEpoOBOAOPOAA
Vcrionp30BaHue TeIIa 00)KUTOBOTO ra3a
10 cemectp
IIpon3BoACTBO CePHOIl KHCIOTHI KOHTAKTHBIM CIOCO00OM W3 28 [1-26]
KOJTYeIaHa
O4YnCTHOCOTAEICHUECOBPEMEHHOTOKOHTAaKTHOI OIIPOU3BO/ICTBA
Ycnous npomnecca okucienus SO, B SO3 Ha BaHAAMEBOMKATAITU3aTOPE
KOHTaKTHOEOT1€7IeHNEeCOBPEMEHHOTOCEPHOKUCIIOTHOT03aBOAA
[Tony4uernel00%-norou crabummsapoBanHoro SOz u
KOHIIEHTPHPOBAHHOTO OJIeyMa
O06e3BpeKMBAHKE OTXOISAIINX Ta30B
AGCOPOIIMOHHOEOT/IEIEHUECOBPEMEHHOTOKOHTaKTHOT03aBO/1a
[Tony4yeHue BBICOKOKaYECTBEHHON CEPHON KHCIIOTHI
IIpou3BOACTBO KOHTAKTHOI CepHONi KMCJIOTHI U3 Cepbl HAPYIOro 28 [1-26]




Oopa3oBaTe/ibHbIE TEXHOJIOTUH

Peanuzanust ocBOeHUs JaHHOW JIUCUMIUIMHBI OOECHEeYUBAECTCS JOCTYINOM KaXKJIOTO
obOyuaromierocs k 6a3zaM JTaHHBIX U OMOJIMOTEYHBIM (DOHIaM, POPMHUPYEMBIM IO TMOJTHOMY
NEPEUHIO TUCHUIUINH (MOayseil) ocHOBHOM oOpa3oBaTeinbHOM mporpammbl. B BUTHU HUAY
MU®DU nencTByeT KOMIBIOTEPHBIE KIACCHI, B KOTOPBIX MMPOBOAATCS 3aHATHS 11O PA3TUIHBIM
JUCHUIUIMHAM HAINPABJIECHUS NOATOTOBKM «XHWMHYECKAsl TEXHOJIOTHS», B TOM YHCIE H
KJIaCChl O0ecnedyeHbl JOCTYNOM K ceTu MHTepHeT i  caMOCTOSITENIbBHOM NOATOTOBKH
cTyneHToB. Ha xadenpe mMeercs KOMIBIOTEPHI C BO3MOKHOCTBIO PabOThI B CHEIUATBHBIX
nporpaMmax M JOCTyna K COBPEMEHHbIM mpodeccuOHaIbHBIM 0a3aM  JIaHHBIX,
UH(OPMAIIMOHHBIM CIIPAaBOYHBIM U TOUCKOBBIM CHCTEMaM, K TaKUM Kak 0a3a JaHHBIX
nepuoaudecKkux m3nanuid. Llenbio npu 3Tom sBisieTcsl BBIpAaOOTKA Y CTYACHTOB HABBIKOB U
KOMIIETEHIINM, MO3BOJISIONIUX CAMOCTOATEIBHO BECTH HCCIEIOBATEIBCKYI0O M HAYYHO-
MeJIarOrM4ecKyto padoTy.

[IpakTryeckass MOJArOTOBKAa NpPH pealu3alii Yy4eOHOW IUCUMIUIMHBI OpPraHU3yeTCs
IIyTEM MPOBEJICHUS MPAKTUYECKUX 3aHATHH, MPeIyCMaTPUBAIOIIUX Y4acTHE O0ydaromnXcs B
BBINIOJTHEHUM OTAEJBHBIX AJIEMEHTOB palOT, CBSI3aHHBIX C Oyaylied npodeccuoHalIbHON
NEATEIBHOCTBIO.

[TpakTHueckasl MOATOTOBKA TaKKE€ BKJIKOYAET B ce0s 3aHATUSA JIEKUMOHHOIO THIIA,
KOTOpbIE  MpEAyCMaTpuBalOT  Mepenadyy  y4eOHOW  HMHpoOpMauuu  OOy4arolHUMCs,
HEOOXOAMMOW JUIsl TOCHEAYIOIIEr0 BBIMNOJHEHUS paboOT, CBSA3aHHBIX C Oyaylieu
PO ECCUOHATIBHOM €SI TENBHOCTHIO.

AyIuTOpHBIE 3aHATHS MPOBOAATCA B BHIAE JEKUMM ¢ wucnoias3oBanueMm [IK wu
KOMITBIOTEPHOTO MPOEKTOpa, IPAKTUYECKUX 3aHATHM, € wucnoyib3oBanueMm [IK mpu
npoBeaeHun  pacdyetoB. CamocTosdTenbHas paboTa  CTYJIEHTOB  MPOBOJUTCS  IOJ
PYKOBOJCTBOM IIPEIOJABATENIEH, C OKa3aHUEM KOHCYJIBTALMN U IIOMOILIHU IIPU MOATOTOBKE K
KOHTPOJIbHBIM pa0oTaM, BBIMOJHEHUHU JOMAIHUX 3aJaHUM.

DoH/ OLICHOYHBIX CPEICTB
@OHJT OIEHOYHBIX CPEACTB MO AHUCLUMIUIMHE OOECHEeYMBAET MNPOBEPKY OCBOCHUS
IUTAHUPYEMBIX Ppe3yJbTaTOB OOy4YeHHs (KOMIIETEHIMH M UX HHIMKATOPOB) MOCPEACTBOM
MEPOIPUATHIA TEKYIIET0, PyOeKHOI0 M MPOMEKYTOYHOTO KOHTPOJIS 110 AUCLUILIMHE.
CBsi3p Mexay (HOpPMHUPYEMBIMU KOMIETCHIMSIMH U (pOPMaMU KOHTPOJISI X OCBOCHHMS
IpeJcTaBjlIeHa B cleaytoiei Tabnuie:

HaumenoBanue
No Kon n HanMeHoBaHue HHIUKATOpa Haumenosanue
KOHTPOJIUPYEMBIX o
/11 IOCTHKEHUS KOMITETEHIINI OIICHOYHOTO CPEe/ICTBa
pa3zesioB (TeMbI)
9 cemectp
Bxo/1HOM KOHTPOJIb
1 | BXxoagHO# KOHTPOJb 3-I1K-2 3HaTh CBOMCTBAa XUMHUYECKUX Bomnpocsl BXOgHOTO

3JIEMEHTOB, COEIMHEHNI U MaT€pUAJIOB HA KOHTPOJIS (YCTHO)
HX OCHOBE JIJIsI COOIIOICHMS
TEXHOJIOTHYECKOTO peryiaMeHTa
V-TIK-2 YMeTh HCI01b30BaTh 3HAHUS




CBOWCTB XUMHUYECKUX IJIEMEHTOB,
COCIMHEHUI U MaTEepUaIoB Ha UX OCHOBE
JUTSL PEIICHUS 33134 110 BBITYCKY MPOTYKIIHA
B CTPOT'OM COOTBETCTBHH C TEXHHUECKUMU
TpeOOBAHUAMU

ATrect

anus pasacioB, TGKYH_[I/Ifl KOHTPOJIb YCIICBACMOCTH

OO01ue cBeIEeHN O
cepe

CriocoObI MoJTydeHuUs
Cephl

Cepa, BbITycKaemasi B
MIPOMBILIIICHHOCTH U €€
MIPUMEHEHHE

OO0mue cBeIeHus 0
CEpHOM KHUCIIOTE

[Tonyyenue cepHUCTOrO
rasa

3-11K-2 3HaTh CBOMCTBA XUMHUYECKHUX
3JIEMEHTOB, COCIMHEHUN U MaTepUAIOB HA
UX OCHOBE ISl COOJTIOIEHUS
TEXHOJIOTMYECKOTO PeriiaMeHTa

V-IIK-2 YMeTh ucnosib30BaTh 3HAHUS
CBOMCTB XMMHUYECKHUX AJIEMEHTOB,
COEIMHEHUI 1 MaTeprajJoB Ha UX OCHOBE
JUTSL peIIeHUs 3a/1a4 10 BBITYCKY MPOAYKIIUU
B CTPOTrOM COOTBETCTBUH C TEXHUUYECKHUMHU
TpeOOBaHUSIMU

B-IIK-2 Bnanerp HaBbIKaMu pa3pabOTKH
MIPEAJIOKEHUS TT0 KOMIUIEKCHOMY
WCIIOJb30BAHUIO ChIPbS U YTHIIM3ALUU
OTXOJIOB MPOU3BOJICTBA

3-11K-7 3HaTh TEXHOJOTUHU U CUCTEMBI
9KOJIOTUYECKOT'0 MEHEKMEHTA TTPH
MIPOBEACHUU UCIBITAHUI C UCTIOJIb30BAHUEM
TEXHUYECKUX CPEJICTB

VY-IIK-7 YMeTh BBINONHITH pabOTHI MO
cOOpYy U HAKOTUICHHUIO JAHHBIX TIPU
pa3paboTKe TEXHOJIOTHYECKUX MPOIIECCOB
B-IIK-7 Bnaners HaBbIkaMu BbIOOpa
TEXHUYECKUX YCTPOMCTB U TEXHOJIOTUH C
YYETOM SKOJIOTUUECKHUX MOCIEICTBUM MX
MIPUMEHEHHUSI 111 TOATOTOBKHU MTPOEKTa
IJIaHA MEPOTIPUSATUN 110 UCTIOIB30BAHUIO
CBIPbS B JIONIOJIHUTEIbHBIX

MMPONU3BOJACTBCHHBIX LCIIAX

Otyet no nabopaTopHOI
pabote (MUCEMEHHO)

Pemenue 3agau
(TUCBEMEHHO)

TecT (MUCHMEHHO)

Otuer no nabopaTopHOi
pabote (MMCbMEHHO)

Pemenue 3amau
(IMCbMEHHO)

Tect (mUCbMEHHO)

HpOMe)I(YTO‘lHa}I aTTcCTalnusa

1

| 3auer

| TIK-2, TK-7

‘ Tect (mUCbMEHHO)

10 cemectp

Bxo/1HOW KOHTPOJIb

Bxo1HOM KOHTPOJIb

3-11K-2 3HaTh CBOMCTBA XUMHYECKHUX
3JIEMEHTOB, COEJUHEHUI U MaTepUaIOB HA
HMX OCHOBE IS COOJIFOEHUS
TEXHOJIOTMYECKOTO PEriiaMeHTa

V-IIK-2 YMeTs HCIToab30BaTh 3HAHUS
CBOMCTB XMMHYECKUX DJICMEHTOB,
COEIMHEHUI 1 MaTepuagoB HA UX OCHOBE
JUTSL pEIIeHUs 3a/1a4 110 BBIMTYCKY MPOTYKITHH
B CTPOTOM COOTBETCTBUH C TEXHUUYECKHUMHU
TpeOOBAHUSIMU

Bonpocs! BxogHOTO
KOHTpPOJIS (YCTHO)

ATTeEcCT

anusd pasgciiosB, TGKYH_[I/If/'I KOHTPOJIb YCIICBACMOCTH

[Tpou3BoCTBO CepHOIA
KHCJIOTBhI KOHTAKTHBIM
CII0COOOM U3
KOJTYe1ana

3-IT1K-2 3HaTh CBOMCTBAa XMMHYECKHUX
3JIEMEHTOB, COSIMHEHUI U MaTePUAIOB HA
HX OCHOBE IJI COOJIIOIEHHUS
TEXHOJIOTHYECKOTO peryiaMeHTa

IIponsBoacTBO

V-TIK-2 YMeTh UCIoI630BaTh 3HAHUS

Pemienue 3agau
(MMCbMEHHO)

Tect (mUCbMEHHO)

Pemenue 3amau




KOHTaKTHOM CepHO
KHCJIOTBI M3 CCpPbl U
JPYTOTO ChIPhs

CBOMCTB XMMHYCCKUX 9JICMCHTOB,
COCIUMHEHUH U MaTCpHraJIOB HA UX OCHOBC

JUISL peIlieHus 3a]1a4 [0 BBITYCKY MPOITYKIIUU
B CTPOTOM COOTBETCTBUH C TEXHUYECKUMHU

TpeOOBAHUAMU

B-I1K-2 Bnaners HaBbIKaM# pa3padOTKU
MPEII0KEHUS IO KOMIUJIEKCHOMY
WCIIOJIb30BAHUIO CHIPhS U YTUIU3AIUU
OTXOJI0B IPOU3BOCTBA

3-11K-7 3HaTh TEXHOJIOTHHU U CUCTEMBbI
9KOJIOTHYECKOT0 MEHEKMEHTA MPU

MPpOBCACHUHA HCIIBITAHUHN C UCIOJIb30BaHHUEM

TEXHUYECKUX CPEICTB
V-IIK-7 YMeTh BBINONHATH PaOOTHI IO
cOOpy 1 HAKOIUICHUIO JAHHBIX MIPU

pa3pa60TKe TCXHOJIOTHYCCKUX IIPOLCCCOB

B-IIK-7 Bnanerp HaBbIKaMu BbIOOpa
TEXHUYECKUX YCTPOMCTB U TEXHOJIOTUH C
Y4€TOM SKOJOTUYECKHUX MOCIEICTBUM HX
MPUMEHEHHUS JJI1 MOATOTOBKHU ITPOEKTA
IJIaHa MEPOTIPUSITUH 10 UCTIOIB30BAHUIO
CBIPbS B IONTOJTHUTEIbHBIX
MPOM3BOJCTBEHHBIX LIEJISIX

(TMCBEMEHHO)

TecT (MUCHMEHHO)

[IpomexxyTouHas arrecrauus

1 | Dk3amen [K-2, T1IK-7 Tect (mUCbMEHHO)
[lepedyeHb OCHOBHBIX IMOKa3aTeNCd OLEHKH PE3yJIbTATOB, SJIEMEHTOB MPAKTHYECKOTO
ONbITAa, 3HAHUA W YMEHUHW, TMOJJEKAIINX BXOJHOMY, TEKYIIEMY KOHTPOJIIK U
IIPOMEXKYTOUYHOU aTTECTALUU
Haumenosanue
No Kon n HanMeHoBaHuEe HHIUKATOpa PesynbTarel 00yueHus mo
n/m KOHTPOIHPYCMBIX JTOCTHKEHHS] KOMIIETEHITUN JIMCHIUTIIINHE
pa3nenoB (TeMbl)
9 cemectp
BX0oaH0 KOHTPOJIb
1 | BxoaHOM KOHTPOJIb 3-T1K-2 3Hath cBOWCTBAa XUMUUECKUX | 3HAET CBOMCTBA XUMHUUYECKHUX
3JIEMEHTOB, COEIUHEHUHN U JJIEMEHTOB, COEIMHEHNUH U
MaTepuaioB Ha UX OCHOBE JUIS MaTepHaoB
COOJIIO/ICHHSI TEXHOJIOTUYECKOTO
periiameHnTa YMeer ucnonb30BaTh 3HAHUS
V-IIK-2 YMeTb ucnonb30BaTh 3HaHUSI | CBOMCTB XMMHYECKUX
CBOMCTB XUMHUYECKHUX AJIEMEHTOB, 3JIEMEHTOB, COeIMHEHUN 1
COEIMHEHUI 1 MaTepuasoB Ha UX MaTepuanaoB Ha UX OCHOBE JJIs
OCHOBE JUJISl PELICHHUS 3a7a4 110 peneHus 3ana4y
BBIITYCKY IPOJIYKILIUU B CTPOTOM
COOTBETCTBUH C TEXHUYECKHUMHU
TpeOOBaHUSIMU
ArtTtectanus pa3iesoB, TEKYIIMI KOHTPOJIb YCIIEBAEMOCTH
1 | O6mme cBenenuss o | 3-IIK-2 3nare cBoiicTBa XMMUYEeCKUX | 3HAET CBOICTBaA CEpH,
cepe 3JIEMEHTOB, COCIUHEHUN U CIOCOOBI OJTYYEHHUS CEePHI,
CnocoObl  MOJy4YeHHs | MaTepUaIoB HAa UX OCHOBE /IS TEXHOJIOTHYECKYIO CXEMY
cepsl COOJIIOJICHHSI TEXHOJIOTUYECKOTO MIOJIyYEHUS CEPbI METOAOM
Cepa, BbIllycKaemasi B | pErilaMEHTa Kitayca, Busl BellTyckaemMon
npombituieHHocTH U ee | Y-IIK-2 YMmers ucnons3oBaTh 3HaHUS | CEpbl, IPUMEHEHHE CEPBI




pUMEHEHUE

OOmue cBeaeHus o
CEpHOM KHUCIIOTE

ITony4yenue cepHUCTOTO
rasa

CBOMCTB XMMHUYECKHX AJIEMEHTOB,
COEIMHEHUI 1 MaTepuasoB Ha UX
OCHOBE JUJIsl PELLICHHUS 3a7a4 110
BBIITYCKY IPOJYKIIUUA B CTPOTOM
COOTBETCTBUU C TEXHUYECKUMU
TpeOOBaHUSIMU

B-IIK-2 BiageTs HaBBIKaMU
pa3paboTKu PETIOKEHHS 10
KOMILUIEKCHOMY UCITOJIb30BaHUIO
CBIPbS U YTHJIM3ALUU OTXOI0B
MIPOU3BOJICTBA

3-11K-7 3HaTh TEXHOJIOTHH U CUCTEMBbI
3KOJIOTMYECKOI'0 MEHEJKMEHTA IIPU
MPOBEACHUU UCIIBITAHUM C
WCIIOJIb30BAHUEM TEXHUYECKUX
CpPENCTB

VY-IIK-7 YMeTh BBIIONHITH pabOTHI MO
cOOpYy U HAKOTUICHHUIO JAHHBIX TIPU
pa3paboTKe TEXHOIOTHUECKUX
MPOLECCOB

B-IIK-7 Bnanerp HaBbIKaMu BBIOOpa
TEXHUYECKUX YCTPOUCTB U
TEXHOJIOTHM C yYETOM HKOJIOTUUYECKUX
MOCJICICTBUI X IPUMEHEHUS TS
MOATOTOBKHU MPOEKTA IIaHa
MEPOIPHUATHHI IO UCITOIB30BAHUIO
CBIPBS B JIONTOJIHUTEIBHBIX
MIPOU3BOJCTBEHHBIX LIEIIAX

YMeeT 1oJIb30BaThCs
METOIUKON HCCIIETOBAHUA
AJUIOTPOIUYECKHUX
MOaM(UKAIMI Cepbl, CBOMCTB
cepbl, KOJIMYECTBEHHOTO
OTIpeIeJICHUSI CEPHUCTOTO
HaTpus

Bnaneer meroaukoii pacuera
MoKa3zareJieu nporecca
oOoraleHus
CEPOCOACPIKALIETO ChIPbS,
BBIXO/Ia CEPOCOACPIKAIIIETO
CBIPbS B MPOLEHTHOM
OTHOILIEHUHU

3HaeT cBOCTBa cepHOU
KUCIJIOTBI, €€ CTPOEHHE,
CIoCcoObI MPOU3BOJICTBA
CEpHOM KUCIIOTHI, ChIPhE,
UCTIONIB3YEMOe JIJIst
IPOM3BOJICTBA CEPHOI
KUCIIOTHI, (PU3UKO-
XMMHUYECKHE OCHOBBI 00KUTa
KoJ4eaana, rmeyu st 00Kura
KOJIYe/laHa U Cepbl

YMeer 1mosnb30BaThCA
METOJMKON UCCIEAOBAHUS
cBoiicTB okcuma cepsl (1V) u
CEpPHOM KHUCJIOTHI

Bnaneer meroaukoii pacuera
(U3UKO-XUMHYECKHIX
MOKa3aTesIel CEpHOM KUCIOThI
U OJIeyMa, TETJIOBOTO

s dekra pazdaBieHus cepHOI
KHUCTIOTHI,
MMPOU3BOJUTCIIBHOCTU U
UHTEHCUBHOCTHU
CEpHOKHCIIOTHOTO
o0opymoBaHus, oKa3aTenen
rpoliecca Noay4eHus
CEpHHUCTOTO ra3a

[TIpomexyTouHas arrecranus

3auyer

TIK-2, TIK-7

JleMOHCTpHUpYET OCHOBHBIE
3HaHUS U YMEHUS B

COOTBETCTBHH C pa3jieslaMu 1,
2.

10 cemectp

Bxo/1HOM KOHTPOJIb

BxoaHo# KOHTPOIIb

3-IT1K-2 3HaTh CBOMCTBAa XMMHYECKHUX
DJIEMEHTOB, COEINHEHUN 1
MarepuaioB Ha UX OCHOBE IS
COOIIOACHNS TEXHOJOTHYSCKOTO

3HaeT CBOMCTBA XMMHYECKHX
9JIEMEHTOB, COSINHEHUN 1
MaTepuaioB




periiameHnTa

V-IIK-2 YMeTh ucnonb3oBaTh 3HAHUS
CBOMCTB XMMHUYECKHX AJIEMEHTOB,
COCIMHEHUM U MAaTepUajIoB Ha UX
OCHOBE JIJIsl PELLICHUS 3a7a4 110
BBIITYCKY IPOJYKIIUUA B CTPOTOM
COOTBETCTBUU C TEXHUYECKUMU
TpeOOBaHUSIMU

VYMeeT HCIIOIB30BaTh 3HAHUS
CBOMCTB XMMHUYECKUX
9JIEMEHTOB, COSINHEHUN 1
MaTepuaioB Ha UX OCHOBE JIJIs
pelIeHus 3a1a4

ATtTecTa

11 pasgciosn, TCKYH_IHﬁ KOHTPOJIb YCIICB

acMOCTHU

1 | IIpousBonctBo cepuoii | 3-11K-2 3HaTh cBOMicTBa XUMUYECKUX | 3HAaeT  (PU3HKO-XUMHUYECKUE
KHUCJIOTBl KOHTaKTHBIM | 3JIEMEHTOB, COCIMHEHUN U OCHOBBI TIpollecca OYUCTKU
crocobom U3 | MaTepuajoB Ha UX OCHOBE JUIS 00XHMroBOrO rasza, (pusmKo-
KOJTueZaHa COOTIOACHHSI TEXHOJIOTHYECKOTO XUMHYECKHE OCHOBBI

perimameHTa npoiecca OKHCJICHUS
V-IIK-2 YMeTh UCIIONIB30BaTh 3HAHUS | CEPHUCTOTO aHTUIpHUa,
CBOMCTB XMMHUYECKHUX AJIEMEHTOB, (PUBUKO-XMMHYECKHE OCHOBBI
COEIMHEHUI U MaTepHUaIOB HA UX nporecca W3BJICYCHUS
OCHOBE JIJISl pELIEHUS 3aa4 110 CEpHOT0 aHTUJIpHUIa u3
BBINYCKY IPOAYKIIMH B CTPOTOM ra3oBoii cMecH

COOTBETCTBUM C TEXHUUYECKUMU YMmeeT nonb30BaThCs
TpeOOBaHUSIMU METOJUKOH pacyera

B-I1IK-2 Brnaners HaBBIKaMU CYLIUIILHOM OalHu
pa3paboTKu MPEeJIOKEHHS 110 Brnageer metonukoit pacueta
KOMIUIEKCHOMY MCIIOJIb30BaHUIO KOJIMYECTBA KOHTAKTHOMN
CBIPBS M YTHJIM3AIMH OTXO/I0B Macchl B anmapare ¢
IIPOU3BOJICTBA MIPOMEKYTOUHBIM

3-I1K-7 3HaTh TEXHOJIIOTUU U CUCTEMBI | TEINIOOOMEHOM

2 | IlpousBoacTBO 9KOJIOTMYECKOTI0 MEHEKMEHTA ITPU 3HaeT NoJay4yeHHe KOHTaKTHOU
KOHTaKTHOM CEPHOH | IPOBEICHUH UCIIBITAHUN C CEpHOI KHCIIOTBI M3 CEpBHl,
KHACIOTBI M3 CEphl U | HCIIOJIb30BAaHMEM TEXHUYECKUX TEXHUKO-D)KOHOMHUYECKHE
JIPYTOro ChIpbs CPEICTB MOKa3aTeNn IIPOM3BOCTBA

V-IIK-7 YMeTb BBITOIHATH paOOTHI IO | CEPHON KUCIOTHI KOHTAKTHBIM

cOOpy 1 HAKOIUICHUIO JAHHBIX MPH croco6omM

pa3paboTKe TEXHOIOTMUECKHUX YMeeT nonb30BaThCs

IIPOLIECCOB METOJUKOMN pacdeTa OariHu

B-IIK-7 Bnanets HaBbIkaMu BbIOOpa KOHJIEHCATOopa

TEXHUYECKUX YCTPOUCTB U Bnageer meTonukoit pacuera

TEXHOJIOTUH C y4ETOM SKOJIOTUYECKUX | KOHTAKTHOTO armapara ¢

MOCJIEACTBUM UX IPUMEHEHHUS ISt no0aBJIeHHEM BO3lyXa MOCTe

MIOATOTOBKHU MPOEKTA IIaHA CJI0€B KOHTaKTHOW Macchl,

MEpONPUITHI MO UCIIOIB30BAHUIO MPOU3BOAUTEIBHOCTH

CBIPBS B JIONTOJIHUTEIbHBIX ra3oyBKU (HarHETaTels)

MIPOU3BOJICTBEHHBIX LIEJIAX

[TIpomexxyTouHas arrecrauus
JK3aMeH [K-2, TIK-7 JleMOHCTpHUpYET OCHOBHBIE
3HaHUS U YMEHUS B
COOTBETCTBHH C pa3jieslaMu 1,
2.
OueHounble cpeacTBa
No HaumenoBanue Kparkas xapakrepuctuka ouenoyHoro | IlpeacraBieHue olieHOYHOTO
/1 | OIEHOYHOTO CPEJICTBA Cpe/icTBa cpenctBa B hoHC
9 cemectp
1 \ Bxo1HOI KOHTPOJIb \ CpencTBo KOHTPOJISI, OPraHU30BAHHOE \ Ycerabiit onpoc - YO




KaK crenuaibHas Oecena
mpernojaBaTesis ¢ O0yJarouumcsl Ha
TEMbI, CBSI3aHHBIE C  HM3ydyaeMoM
JUCLUIUIMHOM, W PpPAaCCUUTAHHOE Ha
BBISICHEHUE o0beMa 3HaHUI
00y4aromerocsi 1o OINpeaeIEHHOMY
pasueny, TeMe, mpobaemMe u T.11.

Otuer no
nabopaTopHol padbore

TexHuueckoe  CpeacTBO,  KOTOPOE
MOXXET OBITb  HCHOJB30BAHO TSt
KOHTPOJISI TPHOOPETEHHBIX CTYIACHTOM
npoeccHOHANBHBIX ~ HAaBBIKOB U
YMEHHI 1O YIPABICHUIO KOHKPETHBIM
MaTepHUaJIbHBIM 00BEKTOM.

JlaboparopHas pabota - JIP

HpaKTI/I‘-IeCKOC 3aHATUC

Perienue 3a1a4 peKOHCTPYKTHBHOTO
YPOBHSI, TIO3BOJISIFOIINE OIEHUBATH U
JIMarHOCTUPOBATh YMEHUS
CHUHTE3MPOBAaTh, aHAIM3UPOBATh,
00001maTh GaKTUICCKHUN U
TEOPETUYCCKUI MaTepHal ¢
(dhopMyJIMpOBaHHEM KOHKPETHBIX
BBIBOJIOB, YCTAHOBJICHUEM IPUYNHHO-
CJIEZICTBEHHBIX CBSI3EH.

Pemtenue 3amau - 31

KonTponbnas pabota

CpenctBo NpoBepKH YMEHUN PUMEHSTh
[IOJIyYCHHbIE 3HAHM IS PELEHUs 3a1a4
OIPEIEICHHOrO THIIA 110 TEME UIIU
paszneny

Kontponbnas padota - KP

Tect

Cucrema cTaH1apTU3UPOBAHHBIX
3aJJaHNH, TTO3BOJISIONIAs
aBTOMAaTU3HPOBATh IPOLEAYPY
U3MEPEHMS YPOBHS 3HAHUM U YMEHUI
00y4Jaromerocs.

Tecter - T

10 cemectp
BxonHoit KOHTpOIB CpencTBo KOHTpPOJIs, OpraHW30BaHHOE | Y CTHBIN ompoc - YO
Kak crenraibHas Oecena

npenojaBaTens ¢ OoO0yJarouumcsl Ha
TEMbl, CBSI3aHHBIE C  U3y4aeMou
JTUCIUIUIMHOW, W pacCuYuTaHHOE Ha
BBISICHEHUE o0beMa 3HAHUU
oOydaromerocss Mo OMpeleIeHHOMY
pasneny, TeMe, mpodaemMe u T.11.

HpaKTI/I‘lCCKOC 3aHATUC

Pemenne 3a1a4 peKOHCTPYKTUBHOTO
YPOBHSI, MO3BOJISIFOIIME OLICHUBATH U
JMarHOCTUPOBATh YMEHUS
CHHTE3UPOBATh, AHAJTM3UPOBATD,
00001maTh pakTHYECKUI 1
TEOPETHUYECKUI MaTEpHAIl C
(bopMyTUpOBaHUEM KOHKPETHBIX
BBIBOJIOB, YCTAHOBIICHUEM MPHUYHMHHO-
CIICJICTBEHHBIX CBSI3EHl.

Permrenuie 3agau - 31

KonTponbnas padora

CpencTBo NpoBEpKH yMEHHU IPUMEHATh
MOJTyYEeHHBIE 3HAHUS 7S PeLIeHNUS 3a/1a4
OTIPEAECTICHHOTO THIIA TI0 TEME HITH
pasgeny

KonTponbnas padora - KP

Tect

Cucrema CTaHJapPTU3NPOBAHHBIX
3aJlaHuM, I103BOJISAIOILAs

Tecter - T




aBTOMAaTHU3UpPOBATh Ipouenypy
U3MEPEHUS YPOBHS 3HAHWM U yMEHUU
oOyuJarorierocs.

Meroguueckue Marepualibl, ONPEACISIONINE NPOLUEAYpPhl OLCHWBAHUS 3HAHMHIA,
yYMEHUH, BIaJICHUN U (UJTK) OTbITA ACSATENbHOCTH, XapaKTEPUIYIOIINX TaIlbl HOPMHUPOBAHUS
KOMITETCHIIUM.

9 cemectp

Bonpocsl BxogHoro kouTpoJs (YO):

. DNIEKTPOHHOE CTPOCHHE CEPBI
. [Tomydenue cepsl
. CepoBogopon. Cynbhusl
. JAnoxcu cepol
. CepHucras Kuciaora
. CBoiicTBa pa30aBiIeHHON CEPHOU KUCIOTHI
. CBOMCTBA KOHLICHTPUPOBAHHON CEPHOM KUCIOTHI
. XUMHUEeCKasi TEXHOJIOTHUS U €€ KiacCuuKaius

© oo No ok~ w DN

. [IpuHIUIIEI OOOTAIIIEHUS CHIPbS
10.CymHocTh Katanu3a. Buapl KaTanmuTHYECKUX MPOIECCOB
Bomnpocs! Ajs1 oTyeTa mo JadoparopHoii padore Nel:

1. Kak ocymectButh cienyromue npespamenus: S — HpS — (NHy),S — (NHy),S, —
H,S,, — H,S — S.

2. 3aKOHYMTE YPAaBHEHUS PEAKIUM:

a) H282+02 —

6) Na,S,+SnS —

B) (NH4)282+H2804(KOH]_I.) —
r) (NH4)2S3+HNO3(koHII1.)—
1) BaS;+05;+H,0—

3. Ilpu B3aumoielicTBUM M30bITKA CEpPhI C CYIb(UIOM HATPUSL B KOHLIEHTPUPOBAHHOM
BOJHOM pacTBOpPE NPOMCXOJUT SIBICHHUE «KaTeHaluu» cepbl. KaTeHanus - crmocoOHOCTh
aTOMOB XMMHUYECKOTO 3JIEMEHTa 00pa30BbIBaTh Pa3BETBICHHBIE W HEPA3BETBIEHHBIE LICTIH.
CocraBbTe ypaBHEHHE 3TOW peakuuu. [IpuBennte rpynnoBoe Ha3BaHUE MPOAYKTOB PEAKIIUU.

4. HazoBute caenyromue coemunenus: Nao[Sy], Ky[Se]l, H2[S2], H2[Sa]l, H[Ss],
(NH,)2[Se].

5. llepeuucnure TpeOOBaHUS, TPEABSIBISACMBbIE K TOMEIICHUSIM JUIsI XPaHCHUS
MOPOIIKOOOPA3HOU CEpHI.

Bonpocsl 1151 oTyeTa mo JjadoparopHoi padore Ne:

1. Kakue u3 cynbpunoB — Al,Ss, Cr,Ss, Na,S, ZnS, PbS noasepratorcs runponuszy?
Hate ompenenenue ruaponusy. [louemy He Bce Cynab(duIbl, B COCTaB KOTOPHIX BXOJST
MHOTO3apsIHbIE KATUOHBI (T.€. COJIM CJIa0BIX OCHOBAHUI ), THAPOIM3YIOTCS B pacTBOpe?

2. Kakoe KOJIMYECTBO 3JEKTPOHOB MPUCOEAUHUTCS WA OTCOEAUMHUTCA OT a30Ta B
A30THOM KUCJIOTE IIPHU €€ B3aUMOJEHUCTBUU C CEPOU 10 pEaKLIUU:



S + 6HNO; = H,SO,4 + 6NO, + 2H,0?

3. UTto Takoe peakius JUCMyTaluu?

4. Tlpu kaKo#l CTENeHN OKHUCIICHUS CEPhI €€ COSAMHEHUS HAa3bIBAIOTCS CyIbpuaamMu?

5. TlpuBenute mpuMep peaklMu KOHIponopiuoHupoBaHusa. Kakue BemiecTBa Ipu
3TOM 00pa3yroTcs?

Bomnpocs! aj1s1 oTyeTa mo JadoparopHoii padore Ne3:
1. Onpenemre 00beM cepHUcTOro raza SO, Maccoii 26 T Py HOPMAIBHBIX YCIIOBHSIX.
2. T'azoBast cmech cocTouT U3 3 11 kuciopoaa u 5 11 okcuna cepsl (1V). O6bembl ra3oB
NpUBEACHBI K HOpMaJIbHBIM YCIOBHSIM. PaccunTaTh Maccy CMecH.
3. Onuiute ctpoeHre Mosekyibl SO,. KakoBbl KMCIOTHO-OCHOBHBIE CBOWCTBA 3TOTO
coenuHeHus? B 000CHOBaHUM OTBETa NMPUBEIUTE YPABHEHUSI COOTBETCTBYIOIIUX PEAKIUH.
4. OxapakTepusyiTe TPOMBITIUICHHBIN crioco0 noiydenust SO,.
5. I'ne nmpumensiercst SO, u cepHucTas Kuciaora?
Bonpocsl 1151 oTyera mo jjadoparopHoi padore Ne4:

1. Cammu 200 mn 3 M u 300 man 4 M pactBopa cynbdpuaa Hatpusd. PaccumrtaTth
MOJISIPHYIO KOHIIEHTPAIMIO MOJy4E€HHOTO PacTBOpa.

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

3. Onummre ctpoenue MoJekyiabl Na,S. KakuMu OKHCIUTENbHBIMU WU
BOCCTAHOBUTEIbHBIMH CBOMCTBaMH 0OOJafaeT 3To coenuHeHue? B o0ocHOBaHMM OTBETa
MIPUBEINTE YPABHEHUSI COOTBETCTBYIOIIUX PEAKIIHIA.

4. Oxapaktepusyte B KpaTkod (opMe MNPOMBIINUICHHBIM CHOCOO BOCCTaHOBJICHUS
Na,S yriem.

5. 'ne npumensercs Na,S?

Bonpocs! 17151 oTyeTa mo JadoparopHoi padore NeS:

1. CoiicTBa THOCY/Ib(aTa HATPHUSL.

2. Hanumure KaueCTBEHHYIO PEaKIMIO HA THOCYJIb(aT-nOoH.

3. OcobeHHoOCTH THOCYJIb(aTa HATPUS.

4. Hanuiuure peakiuio TUCColMaluu cyyibdara HaTpusl U CyJb(puTa HATPUs.

5. [lpumenenue Tuocyibhara HaTPUS.

Bonpocs 17151 oTyeTa mo JadoparopHoi padore Ne6:

1. OnpenenuTs MacCOBBIE JIOJIH JIEMEHTOB B cepHOi kuciore H,SOy.

2. Ilytem pazbasnenus 500 r 96 %-HON CEpHON KUCIOTHI BOJOH, CIAEAYET MOIYYUTh
25%-nyto kuciotry. Kakoit o0BeM BOABI AJIA  3TOrO0 mMOTpedyeTcs ©W  Kakas
Macca pa30aBIE€HHON KUCIOThHI NOTy4nuTCs?

3. Ilepeuncnure GpuznuecKkrue CBOMCTBA CEPHON KUCIIOTHI.

4. Buapl cepHOM KUCIOTHI.

5. Tlo kakoMy MpPUHIUITY B3aUMOJACHCTBYET pa30aBlieHHAs CepHas KHUCJIOTa C
Metauiami. [IpuBenurte peakiuu.

3agaum 1JIA BHINOJTHEHUS] MPAKTUYECKUX 3aHATHIA:
1. Onpenenutsd obiiee coaepkanrne SOz B 50%-H0M cepHOM KUCITOTE.
2. OmpenenuTh KOHIIGHTPAIMIO KUCIOTHI, B KOTOopol ob6miee coaepxkanue SO;



cocTapiset 57,14%.

3. Onpenenutb mMaccy 100%-HOil cepHON KHUCIOTHI U BOABI, KOTOPbIE HEOOXOAUMO
CMeIIaTh JJ1s1 onydeHus 45%-Hoil CepHOU KUCIIOTBHI.

4. Onpenenuts Maccy 20%-HOro osieyma, KOTOpyro cienyer cmemarb ¢ 10%-Hoit
CEpHOI KUCIOTOM AJid nmofydeHus: 98%-HON KUCIOTHI.

5. OmnpenenuTs KOJWYECTBO TEIJia, BbLAETSIOUIErocs mpu paszbaBieHun 90%-Hoii
CepHOU KHUCIIOTHI 10 KoHmeHTpanuu 50% H,SO,4 mpu 20°C.

3agaHus KOHTPOJabHOI padoThbl (KP) BBINOTHAIOTCA MHAMBHUAYAIBHO MO BapUAHTAaM,
COOTBETCTBYIOIIMM MocieHer nudpe mudpa crygaenra (tadiu. 1). BappanThl KOHTPOIBHBIX
3aJIaHUN:
Ne Bapuanra 1 2 3 4 5 6 7 8 9 10
1 2 3 4 5 6 7 8 9 10
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.ITpumeHenne cepHON KUCIOTHI
2.Crioco0bI MPOU3BO/ICTBA CEPHOM KHCIOTHI
3.0061mue cBefeHHs O CBOMCTBAX CEPHON KUCIIOTHI

Ne zaganus

4. Temnieparypa KpUCTAJUIM3ALUN CEPHOU KHUCIIOTHI

5. Temneparypa KUIMEHUs! CEPHOI KUCIIOTHI U IaBJICHHUE MTapOB

6.I110THOCTD CepHOM KUCTOTHI

7. Temora 0Opa3oBaHUs CEPHOU KUCTIOTHI

8.TemnoTa paz6aBieHNs U CMEIINBAHUS CEPHON KUCIOTHI

9.TemoTa ucnapeHust CEpHON KUCTIOTHI

10.TennoeMKOCTh, TEIUIONPOBOJAHOCTb, BA3KOCTb M IOBEPXHOCTHOEHATSHKCHUE
CEPHOM KHUCJIOTHI

11.CpoiicTBa CEpHUCTOTO aHTUAPHUAA

12.CpoiicTBa CepHOTO aHTHUAPHUIA

13.CtarmapTsl Ha CEpHYIO KHCIIOTY U OJIEyM

14 Matepuanbl, TpUMEHsIEMblEe Ui WM3TOTOBICHHUS amnmapaTrypbl CEPHOKHUCIOTHOTO
1[eXa: METaJUIbl U UX CIUIaBBI

15.Matepuanbl, mpUMEHseMble IS HU3TOTOBJICHHUS annaparypbl CEPHOKUCIOTHOTO
1exa: XMMHUYECKH CTOMKHE HEOPraHUYEeCKHEe MaTepHallbl

16.Matepuanbl, TpUMEHsIEMblEe IS HM3TOTOBICHHUS amnmapaTypbl CEPHOKHUCIOTHOTO
1exa: XUMHUYECKH CTOMKUE OPTaHUIeCKUE MaTepHAIIbI

17.0011ue cBeieHus O ChIpbe, MPEAHA3HAYEHHOM ISl TIOJTyYEeHUSI CEPHOM KUCTIOThI

18.Cripbe 1151 TPOU3BOJICTBA CEPHOM KUCIIOTHI: CEPHBIN KOTYeIaH

19.Cripbe 1151 TPOU3BOJCTBA CEPHOM KUCIOTHI: Ta3bl LIBETHON METAJUTypruu

20.CoIpbe 17151 IPOU3BOJICTBA CEPHOM KUCIIOTHI: cepa

21.ITonydenue cepbl U3 CAaMOPYAHBIX Py

22.I1ony4yeHue ra3oBoi cepbl

23.CpaBHHTENbHASXAPAKTEPUCTUKACBOUCTBCEPHI,IIOJTYICHHOUPA3HBIMUA  CTIIOCOOAMMU:



JOCTOMHCTBA M HEAOCTATKHU

24 ITpumeHeHue cepbl B IPYTUX OTPACISIX TPOMBIIILIEHHOCTH
25.ChIpbe 7151 MPOU3BOJICTBA CEPHOM KHCIIOTHI: CEPOBOIOPO/T

26.Cpipbe JUIsl TPOU3BOJICTBA CEPHOU KUCJIOTHI: arjlOMEpallMOHHBIE Ta3, TOTIOYHBIC U

rOpPrOYMC ras3nl, OTpa6OTaHHBIC KHCJIOTHBI, TPABUJIBHBIC PACTBOPHI

27.1Ipon3BOACTBO CEpPHOM KHCIOTHI B MUPE

28.11pon3BoaACTBO CcepHOM KUCIOTH B Poccun
29.Ilocnennue JOCTUKEHUS B TEXHOJIOTUU MTPOU3BOCTBA CEPHON KUCIOTHI
30.PeKOHCTPYKIIMACEPHOKUCIOTHBIXYCTAaHOBOKHAOCHOBECOBPEMEHHBIX

sHeprocOeperarmx TEXHOJIOTUN

31.Kakoil KOHIIEHTpalud W B KaKOM KOJMYECTBE HAI0 B3ATh CEPHYIO

KHCIIOTY

(osieyM), 4TOOBI TIpU cMelIeHuu ee ¢ 75%-Ho#l a30THOM KuciaoToi noyuutsh 1750 kr cmecu

cocrana: 62% H,S0O,4, 30% HNO; u 8% H,O?
32.Kakoil KOHIIEHTpallMd U B KaKOM
(ostleyM), 4TOOBI TIpU cMelIeHuu ee ¢ 75%-Hoit
cocrasa: 62% H,SO,4, 30% HNO; u 8% H,O?
33.Kakoii KOHIIEHTpalluhd U B KaKOM
(omeyM), 4TOOBI TIPU CMEIICHUU €€ ¢ 75%-Hoi
coctasa: 62% H,SO,, 30% HNO; u 8% H,O?
34 Kakoil KOHIEHTpallMd U B KaKOM
(omeyM), 4TOOBI TIPU CMEIICHUU €€ ¢ 75%-Hoi
cocrasa: 62% H,SO,4, 30% HNO; u 8% H,O?
35.Kakoii KOHIIEHTpallMd U B KaKOM
(osteyM), 4TOOBI TIpU cMelIeHuu ee ¢ 75%-Hoit
coctasa: 62% H,SO,, 30% HNO; u 8% H,O?
36.Kakoil KOHIIEHTpalMl U B KaKOM
(omeyM), 4TOOBI TIPU CMEIICHUU €€ ¢ 75%-Hoi
cocrasa: 62% H,S0O,4, 30% HNO; u 8% H,O?
37.Kakoii KOHIIEHTpallMd U B KaKOM
(osteyM), 4TOOBI TIpU cMelIeHuu ee ¢ 75%-Hoit
coctasa: 62% H,SO,, 30% HNO; u 8% H,O?
38.Kakoil KOHIIEHTpalMl U B KaKOM
(omeym), 4T0OBI TipU cMeNIeHUH ee ¢ 75%-Hou
coctasa: 62% H,SO,, 30% HNO; u 8% H,O?
39.Kakoil KOHIIEHTpalMd W B KaKOM
(osieyM), 4TOOBI TIpU cMelIeHuu ee ¢ 75%-Hoit
coctaa: 62% H,SO,, 30% HNO; u 8% H,O?
40.Kakoit KOHIIGHTpallud W B KaKOM
(omeym), 4TOOBI TipU CMeENIeHUH ee ¢ 75%-Hou
coctasa: 62% H,SO,, 30% HNO; u 8% H,O?
TecToBble 3a1aHUA:

KOJINYECTBE HANO B3STh CEPHYIO
a30THOM KHCIIOTOM mmoxydnuts 1700

KOJIMYECTBE HAZ0 B3SITh CEPHYIO
a30THOM KUCIIOTOU Moiay4duth 1650

KOJIMYECTBE HAJ0 B3ATh CEPHYIO
a30THOM KUCIIOTOM moiayduts 1600

KOJINYECTBE HANO B3STh CEPHYIO
a30THOM KHCIIOTOM moiay4duth 1550

KOJIMYECTBE HAJ0 B3ATh CEPHYIO
a30THOM KUCIOTOM monyuuts 1500

KOJINYECTBE HANO B3STh CEPHYIO
a30THOM KHCIIOTOM monyduth 1450

KOJIMYECTBE HAZ0 B3SITh CEPHYIO
a30THOM KHUCIOTON nosryunTh 1400

KOJIMYECTBE HAZ0 B3ITh CEPHYIO
a30THOM KHCIIOTOM monydnuth 1350

KOJIMYECTBE HAZ0 B3SITh CEPHYIO
a30THOM KHUCIOTOW nosydnts 1300

KHCIIOTY
KI' CMECH

KHCIIOTY
KI' CMECH

KHUCJIIOTY
KI' CMCCH

KHCIIOTY
KI' CMECH

KUCIIOTY
KI' CMECH

KHCIIOTY
KI' CMECH

KHUCJIOTY
KI' CMECH

KHUCIIOTY
KI' CMECH

KHUCJIOTY
KI' CMEeCH



Bapuant Nel
1. MHCeKTUIMABI - 3TO
a) XMMUYECKHUE TpenapaThl, IpelHa3HAuYCHHbIC JIJIsl CHUKCHUS YPOXKasi;
0) XuMUYECKHe Mpenaparbl, IpeJHa3HaAYCHHBIC JJIs1 OTITYTUBAHUS MTHII;
B) XMMHUUYECKHUE MPENAPaThl, NPETHa3HAYCHHBIC /111 YHUUTOKEHUS BPEIHBIX HACEKOMBIX;
') XUMUAYECKHE TperapaThl, IpeIHa3HAYCHHBIC 11 YHUUTOKEHUS OaKTepHil.
Bapuant Ne2
1. B xakoM COCTOSTHUM HaxXOOUTCA camopoaHas cepa’?
a) B TBEPIOM;
0) B )KHJIKOM;
B) B ra3000pa3HOM;
I') B pACTBOPEHHOM.
BapuanTt Nel
2. KoHdurypaiiyisi BHEIIHETO 3JIEKTPOHHOIO CII0SI aTOMa CephI
a) 3s” 3p*;
6) 1s%
B) 4s° 4p*;
r) 25 2p*.
BapuanTt Ne2
2. Haubosnee xapakTepHbI CTENIEHU OKUCJICHUS CEPhI B COSAMHEHUSIX
a) +4; +6;
0) -2; +2; +4; +8;
B) -2; +2; +4;
r)-2; +2; +4; +6.
BapuanTt Nel
3. Ilpu xakoil Temnepatype IUIaBJICHHs cepa MEHSET LIBET Ha Oypblii?
a) npu 100 °C;
0) ipu BbIIe 160 °C;
B) okozo 190 °C;
r) npu 50 °C.
Bapuant Ne2
3. [Ipu kakoii TemmepaType IIaBJICHHs cepa MEHSIET IBET ¢ Oyporo Ha TEMHO-KOPUYHEBBI?
a) npu 100 °C;
0) nipu BbIIe 160 °C;
B) okozo 190 °C;
r) npu 50 °C.
Bapuant Nel
4. ®opMyina CEpHUCTOTO aHTUPUIA
a) SO;
6) 8202;
B) SOy;



r) SOs.

Bapuant Ne2
4. ®opMyna CepHOro aHTUAPUAA
a) SO;
0) S;0;
B) SO,;
) SOs.
Bapuant Nel

5. Kakoe xomu4yecTBO MOJIEKYJ Cephbl yUacTBYET IIpU 00pa3oBaHuu S,Br,?
a)l;
0) 2;
B) 3;
r) 4.
BapuanTt Ne2
5. Kakoe Kom4ecTBO MOJIEKYIT Cephl y4acTBYyeT pu oopazoBanuu Al,S3?
a) l;
0) 2;
B) 3;
r) 4.
Bapuant Nel
6. Kakuwe npoaykTel 00pa3ylroTcsi MpU B3aUMOJEWUCTBHHM KOHLIEHTPUPOBAHHOW CEpHOM
KHMCJIOTBI C CEPOU MPH IJIUTEIBHOM HAarpeBaHUN?
a) SO+H,;
0) SO+2H,0;
B) 3S0,+H,;
r) 3SO,1+2H,0.
Bapuant Ne2
6. Kakue npomaykTel 00pa3yroTcsi IpU B3aUMOJCHCTBUU Pa30aBICHHON a30THOM KHUCIIOTHI €
cepon?
a) NO+Hj;
0) H,SO4+2NO7;
B) NO,+H,SOy;
r) 3NO,+2H,0.
Bapuant Nel
7. Kakoe BpeMs HE0OXOIMMO JJIsl OTCTOSI CKBaXKMHBI B TIEPHUOJ] €€ OCBOCHHUS TEpe]l MEPBbIMU
OTKauKaMU Cepbl C MOJAYEN TEMIIOHOCUTEIS?
a) 1 gac;
0) 30 muH;
B) 5 MUH;
r) 3 yaca.
Bapuant Ne2



7. Kak Ha3biBaeTCsl mepuoj paboThl CKBaKUHBI NP MOJ3EMHOM BBIIUIABKU CEPbI, KOTOPBIH
XapaKTEepU3yeTCsl IMOCTENEHHBIM CHU)KEHHEM €€ IMPOAYKTHBHOCTH, YBEJIMYEHUEM 4HCIIa
IPOPHIBOB BOJBI MPU OTKAYKE CEPBI, MOBBIILICHUEM YAEIBHOIO pacxoia TEIIOHOCUTENS U
HEYCTOMYMBBIM PEXUM JOOBIUN?
a) IepuoJ; OCBOCHHS,
0) mepuon cTabUILHOM PabOTHI;
B) IEPUOJ, CHI>)KEHHSI IPOU3BOAUTEIIBHOCTH;
I') IEPUOJ] 3aBEPUICHUS SKCILUTyaTalllH.
Bapuant Nel
8. Kak HazpIBaeTCsi METOJ MOJIyYE€HUS CEpbl, KOTOPBI XapaKTEpPU3yeTCs CIEAYIOLIUM
ypaBHenuem: 2 FeS,—2 FeS + S,?
a) noaydyeHue cepsl MeTogoM Kiayca.
0) BOCCTAaHOBJIEHUE CEPHUCTOIO r'a3a TBEPABIMU WM ra3000pa3HbIMA BOCCTAHOBUTEISIMH;
B) BOCCTaHOBUTEJbHAS TJIaBKa MEHOTO KoiyeAaHa no merony Opkia;
I') TEpMUYECKas BO3TOHKA YaCTH CEPhI, BXOJSALIEH B COCTaB MUPUTA.
Bapuant Ne2
8. Uto Takoe mTeiH?
a) OCHOBHOW MpPOAYKT, CIUIaB CyJAb(QUIOB >Kejie3a M LBETHBIX METaIOB NEPEMEHHOIO
COCTaBa,;
0) MPOMEXYTOUHBIM WM NOOOYHBIA MNPOAYKT, CIUIaB CYJIb(PUAOB JK€JI€3a W UBETHBIX
METaJIJIOB IEPEMEHHOI'0 COCTABA,;
B) IPOMEKYTOUHBIN MM MOOOYHBIN NPOIYKT;
I') OCHOBHOM IPOJYKT, CIIaB CYJIb(PHUI0B TSKEIBIX METAILIOB.

BapuanTt Nel
9. U3 wero coctout GonotHas pyaa?
a) Ca(OH)y;
0) Fe(OH)3;
8) Al(OH)s;
r) Mg(OH),.
Bapuant Ne2

9. Kakoe komuuecTBO cepbl 00pazyeTcsi MpH OYHCTKE KOKCOBOTO Ta3a OT CEpOBOIOPONA
AKTUBUPOBAHHBIM yTIIEM?
a) 90%;
0) 99%;
B) 100%;
r) 10%.
Bapuant Nel
10. Ins kakux 1eneil npumeHseTcs cenaparop B TexHosnoruu Kiayca?
a) U OTAEJICHUS] TPUMECEN OT KUCJIOTO Ira3a, MOCTYNAIOIEro B PEaKIIMOHHYIO MEUb;
0) J1s1 OTACJICHUSI BIIaru OT Ta3a, MOCTYIAOIIETO B IeYb MOIOTPEBA,;
B) JIJISl OTJICJICHUSI CEPBI OT KUCJIOTO T'a3a, MOCTYIAIIIETO B PEAKIIMOHHYIO M€Yb;



T') JUIsl OTACJICHUS Ta3a OT Cepbl, MOCTyNAIOIIEH B KOHAEHCATOP.

Bapuant Ne2
10. Kak Ha3bIBaeTcsl cTaaus MONy4eHHs cepbl B TexHonoruu Kiiayca, koTopas cOCTOUT u3
MOCJIEIOBATEeNIbHBIX ~ OlNEpalMii HarpeBa, KaTAIMTHUYECKOM peakluu U  OXJIaXIACHUS,
KOHJICHCAIUH?
a) TeXHOJIOTh4YecKas,
0) mapoBas;
B) KaTaJIUTHYECKas;
') TepMHUYUECKas.

10 cemecTp

Bomnpocsl BxoaHoro kourpos (YO):

1.CBoiicTBa cepbl

2.CriocoObI MOTy4YeHHsI CePhI

3.Bune! BeiTyckaemoii cepbl

4.IlpumeHeHue cepbl B MPOU3BOJICTBE CEPHOUN KUCIOTHI

5.Cioco6bI MPOU3BOJICTBA CEPHOM KUCIOTHI

6.CTpoeHue 1 CBONCTBA CEPHOM KUCIIOTHI

7.001mme cBeIeHNs O CEPHUCTOM aHTUJIpase

8.0061mmme cBeeHNs O CEPHOM aHTUAPAIC

9.CsIpbe TSI MPOU3BOJICTBA CEPHOM KUCITOTHI

10.ITeun mst 0Oxkura KouemaHa

3amayu 1J19 BBINOJHEHUS] TPAKTHYECKUX 3aAHATHIA:

1. K 100 xr 50%-Ho#i cepHOii kucioThl mpubaBuiau 15 kr Boubl. Omnpenenute
KOHIICHTPAIIMIO TIOJIYYMBIICHCS KHUCJIOTHI M TIOBBIIICHUE TEMIIEpaTyphl B PeE3yJbTaTe
pazbaBicHUs

2. Ckonpko FeS, comepxurcs B mpUpPOIHOM KOJTYETAHE, €CIH MO JAaHHBIM aHAIHU3a
cepsl B HeM 42,5%7?

3. [pu momyueHun cepHOM KUCIOTHI KOHTAKTHBIM CIIOCOOOM Ha | T CKUraeMoro KoideaHa
¢ comepxkanne 42,5% cepbl TpakTHYecKH moiydaercss 1,2 T oneyma, comepxkamero 20%
«cBoboaHOTOY anruapuaa SOz. OnpeaenuTh MPOIIEHT BHIX0/1a CEPHOM KHUCIIOTHI.

4. U3 320 T xomuenana FeS, ,comepxariero 42, 5% cepbl S, 6bu10 momyueno 270 T
ceprauctoro raza SO,. Beraucnuts pacxomusiii kodddunuent u Boeixoa SO, 1o cepe.

5. B koHTakTHOM ammapaTte B TeueHue cyTok okucisercs 170 1T anrmapuma SO,
cTerneHb okuciaeHus 98,7%. OnpeaenuTs TPOU3BOIUTEILHOCTD B KI/4.

3ananusi KOHTPOJbHOM padoThl (KP) BRINONHAIOTCA MHAMBUIYaJIbHO MO BapUaHTaM,
COOTBETCTBYIOIIUM TocienHen nudpe mudpa cryaenta (tadn. 1). BapuaHTel KOHTPOJIBHBIX

3a1aHUN:
Ne Bapuanra 1 2 3 4 5 6 7 8 9 10
1 2 3 4 5 6 7 8 9 10
Ne 3aans 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




1.0uncTka 00KMrOBOrO raza U3 KoyiueAaHa: oopa3oBaHue U BblI€JIEHUE TyMaHa

2.04ncTKa 00°KMIroBOTO T'a3a U3 KOUeaHa: OCyIIKa rasza

3.0unctka OOKMIOBOTO Ta3za M3 KojyenaHa: oOpa3oBaHHE TyMaHa B CYIIWJIbHON
OarHe

4.04ucTKa 00XKUroBOTO ra3a U3 Koryeaana 6e3 o0pa3oBaHus TyMaHa

5.Cxema 09rCTKH 00KUTOBOTO Ta3a U3 KoJYeaHa OTACIICHUS KOHTaKTHOTO 3aBOa

6.Anmmapatrypa OYMCTHOTO OTACIICHHsI O00KHTOBOTO Traza W3 KoyrdefaHa KOHTAaKTHOTO
3aBojIa

7. TexHOJIOTUUECKUI PEeXUM OUYHUCTKH 00’KMIOBOTO ra3a U3 KoJ4e/laHa

8.13Bneuenue ceneHa u3 00>)KUrOBOTO raza U3 KoJrdeaaHa

9.DuU3MKO-XUMHYECKHE OCHOBBI MPOIECCa OKHUCICHUS CEPHUCTOrO aHTHApUIA Ha
KaTaan3aTopax

10.BanagueBas koHTakTHasI Macca

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

12.0Oxucnenue SO, Ha KaTAIU3aTOPE B KUIISIIIEM CIIO€

13.KoHTaKTHBIE anmapaTsl

14 TennooOMeHHas anmapartypa

15.TexHOMOTMYECKUI PEKUM KOHTAKTUPOBAHUS

16.A6copouus SO3 cepHOil KUCIOTOM

17.banaHc BOJIbI B KOHTAKTHOM CHCTEME U BBIXO]I 0OJieyMa

18.KoHeHcamus cepHOM KUCIOTHI B IpoIiecce adcopouu

19.Anmaparypa aGcopOITMOHHOTO OTACIICHUS

20.TexHomorndeckuii pexxum abcopouuu

21.TexHonornyeckas cxema IIOJy4YeHUs CEPHOW KHUCIOTHl M3 KOJUeJaHa H ee
OTHCaHUE

22. TexHoJorn4Yeckass cxXxeMa OJMHAPHOTO KOHTAKTHPOBAHMPOBAHHUS IPOM3BOACTBA
CEPHOM KHCIIOTHI U €€ OTMCAHKE

23. TexHOIOTHYECKAICXEMaIBOHHOTOKOHTAKTHPOBAHUPOBAHUSATIPON3BOCTBA CEPHOM
KHCIJIOTBI U €€ OTMCAHKE

24 . TexXHOJOTUYECKAACXEeMATPOMHOTOKOHTAKTUPOBAHUPOBAHUSITIPOU3BOJICTBA  CEPHOM
KHCJIOTHI U €€ OTHCAaHHe

25.CpaBHHTEIBbHBINAHATU3TOTYYCHUSICEPHOUKUCIOTHIM3KOMYETaHAN  DJIEMEHTapHOMN
cepbl. JloCTOMHCTBA ¥ HETOCTATKA METOOB

26.ITpon3B0ACTBOCEPHONKHUCIOTBIM30TXOISIIUXTa30BMETaTypPTHICCKUXIPON3BOJICTB

27 ITpou3BOACTBO CEPHOM KMCIOTHI U3 CEPOBOIOPOIA

28.006e3BpeKMBaHIE OTXOSIINX Fa30B B MIPOU3BOJICTBE CEPHOM KHUCIOTHI

29.Iloy4yeHne BRICOKOKAUE€CTBEHHOW CEPHOM KUCIOTHI

30.Ucnonb3oBaHue OTpaOOTAHHOM CEPHOM KUCIOTHI

31.Ilpu OKHCIEHUM ABYOKHCH CEPbl B TPEXOKUCHh B MPOM3BOACTBE CEPHOM KUCIOTHI IO
KOHTAKTHOMY CIocoOy B KOHTAKTHBIM amnmapara MOCTYNaeT CEpHUCTHIN ra3 cocraBa B % (00.):
SO, — 12; 0, — 9; N, — 79. Ipouecc okucienus ocyiectsmsiercst mpu P=1,1-10° ITa. Crenenb



OKHUCIIEHHS cocTaBisieT 65%. PaccunTaTh cocTaB OKMCICHHOTO Ta3a M BEIMYMHY PAaBHOBECHSI.
32.Ilpu OKuCIEHHH IBYOKHCH CEpbl B TPEXOKUCH B MPOU3BOJCTBE CEPHOM KHUCIOTHI IO
KOHTaKTHOMY CIOCOOY B KOHTAKTHBIHM arlmapara MoCTYyIaeT CEpHUCTHIN ra3 coctaBa B % (00.):
SO, — 13; 0, — 8; N, — 79. IIpouecc okucnenns ocymectaisiercs npu P=1,3-10° [Ta. CrereHs
OKHCJEeHUs cocTaBisieT 66%. PaccunTars cOCTaB OKMCIEHHOTO ra3a U BEJIMYMHY PaBHOBECHSI.
33.Ilpu OoKHMCIEHUH JABYOKHCH CEPbl B TPEXOKUCHh B MPOHM3BOACTBE CEPHOM KUCIOTHI IO
KOHTaKTHOMY CIOCOOYy B KOHTaKTHBIN alllapaTta MOCTYIaeT CepHHCTHIN a3 coctaBa B % (00.):
SO, — 14; 0, — 6; N, — 79. TIporuecc okucnenus ocymectpisiercs npu P=1,4-10° [Ta. Crernenb
OKHUCJIEHHS cocTaBisieT 67%. PaccunTaTh cocTaB OKMCICHHOTO Ta3a M BEIMYMHY PABHOBECHSL.
34.1lpu OKUCTIEHHH TBYOKHCH CEpbhl B TPEXOKHCH B MPOU3BOJCTBE CEPHOM KHCIOTHI IO
KOHTaKTHOMY CHOcOOYy B KOHTAKTHBIN armapara MOCTYIMaeT CepHUCTHIA ra3 coctaBa B % (00.):
SO, — 12; 0, — 9; N, — 79. TIporecc okucnenus ocymectpisiercs npu P=1,5-10° [Ta. CrereHb
OKHUCIIeHUs cocTaBisieT 68%. Paccuntarh cocTaB OKMCIEHHOI'O I'a3a U BEJIMUMHY PaBHOBECHSI.
35.I1pu OKHMCIEHUM JABYOKHCH CEPbl B TPEXOKUCHh B MPOM3BOACTBE CEPHOM KUCIOTHI IO
KOHTAaKTHOMY CIIocoOy B KOHTAKTHBIN amnmapara NOCTYIaeT CEpHUCTHIN ra3 coctaBa B % (00.):
SO, — 13; O, — 8; N, — 79. IIpouecc oxucienns ocymectaisiercs npu P=1,4-10° [Ta. CrereHs
OKHCIIEHUSI cOCTaBIsIET 69%. Paccuntars COCTaB OKMCIIEHHOTO T'a3a ¥ BEJIMYUHY PaBHOBECHSI.
36.11pu okucaeHUH IBYOKHCH CEpPBl B TPEXOKHUCH B POU3BOACTBE CEPHON KHUCIIOTHI IO
KOHTaKTHOMY CIOCOOY B KOHTaKTHBIM ammapara MOCTyHaeT CEpHUCTHINM ra3 cocraBa B %
(00.): SO, — 14; O, — 6; N — 79. Tlpouiecc OKUCICHUS OCYIIECTBISAETCS MPU P=1,3-105 I1a.
Crenenp okucneHust cocrapiuser 71%. Paccuutath cocTaB OKMCIEHHOTO ra3a M BEJIMYHUHY
paBHOBECHS.
37.Ilpu OKHMCIEHUH JBYOKHCH CEPBl B TPEXOKHCHh B MPOM3BOACTBE CEPHOM KUCIOTHI IO
KOHTAKTHOMY CIocoOy B KOHTAKTHBINM amnmapara MOCTYMaeT CepHUCTHIN ra3 cocraBa B % (00.):
SO, — 12; 0, — 9; N, — 79. TIpouecc okucnenus ocymectsisiercs npu P=1,1-10° ITa. CrereHs
OKHUcIeHus coctabisieT 72%. Paccuntarh cocTaB OKMCIEHHOT'O I'a3a U BEJIMUMHY PaBHOBECHSI.
38.Ipu OKHMCIEHUM JABYOKHCH CEPbl B TPEXOKUCHh B MPOM3BOACTBE CEPHOM KUCIOTHI IO
KOHTAKTHOMY CIocoOy B KOHTAKTHBIN armapara MOCTYIaeT CEpPHUCTHIN ra3 coctaBa B % (00.):
SO2 — 13; 02 — 8; N2 — 79. Tlporiecc okucienus ocymectsisiercs mpu P=1,3-105 Ia. Cternenn
OKHCIIEHUSI cocTaBisieT 73%. Paccuntars COCTaB OKMCIIEHHOTO T'a3a ¥ BEJIMYUHY PaBHOBECHSI.
39.I1pu OKHMCIEHUH JABYOKHCH CEPBl B TPEXOKHCH B MPOU3BOACTBE CEPHOM KHCIOTHI IO
KOHTAKTHOMY CIocoOy B KOHTAKTHBINM amnmapara MOCTYyMaeT CEpHUCTHIN ra3 coctaBa B % (00.):
SO2 — 14; O2 — 6; N2 — 79. IIponecc okucnenus ocymectsisgercs npu P=1,4-105 I1a. Ctenenp
okucneHus coctapisieT 74%. Paccuntarh cocTaB OKMCIEHHOT'O I'a3a U BEJIMYMHY PAaBHOBECHSI.
40.ITpu OKuCNIEHUN JBYOKHUCH CEpbl B TPEXOKHUCh B MPOU3BOJCTBE CEPHOM KHUCIIOTHI MO
KOHTAKTHOMY CIocoOy B KOHTAKTHBINM amnmapara MOCTyNaeT CEpHUCTHIN ra3 coctaBa B % (00.):
S02 - 12; O2 — 9; N2 — 79. Tlpouiecc okucnenus ocymectpisercs mpu P=1,5-105 I1a. Crenenn
OKHCIIEHUsI cocTaBisieT 75%. Paccuntars COCTaB OKMCIIEHHOTO T'a3a U BEJIMYUHY PaBHOBECHSI.
TecToBble 3a1aHuA:
Bapuant Nel



1. Cepa, u3roraBiuBaemass MyT€M TOHKOIO IOMOJa CEpbl BBICOKOM YHCTOTHI B TOKE
MHEPTHOTI'O T'a3a, Ha3bIBAeTCs
a) cepoit 0co00i YMCTOTHI;
0) MmIacTUHYATOMN Cepoil;
B) MEJIULIMHCKOM CEpON;
') MOJIOTOU CEpPOH.
Bapuant Ne2
1. Cepa, nonmyuyaeMas TWyTeM OXJIQXICHUS pacIJIaBICHHOW cephl Ha CHEIUaTbHOU
TPAHCMIOPTHOM JIEHTE, KOTOpas JBUXKETCS HAJ OTKPHITHIMU OakaMU C OXJIKAroIel BOJIOH,
Ha3bIBACTCS
a) cepoit 0co00M YHCTOTHI;
0) IIaCTUHYATOM CEepoii;
B) FpaHyJIMPOBAHHOM CEPOi;
I') KOMOBOMW CEpOil.
BapuanTt Nel
2.  Merog mnonydyeHUss ~ TOJMMEPHOM  CEpbl, KOTOPBIM  MO3BOJIAET  MOJy4aThb
BBICOKONIPOLIEHTHYIO  (80-90 %) mnomuMepHyro cepy TpU JOCTaTOYHO  CIIOKHOM
anmnaparypHoM o(popMIICHHH, Ha3bIBACTCS
a) METOJIOM OBICTPOTO OXJIAXKCHHUS PACILJIABOB,;
0) METO1I0M OBICTPOTO OXJIAXKICHHUSI TAPOB CEPHI;
B) KOMOMHHUPOBAaHHBIM METO/IOM IOJYYEHHUS CEPHI;
') METOJIOM B3aUMOJICUCTBUS IMOKCH]IA CEPHI C CEPOBOIOPOJIOM B BOJHOM cperie.
Bapuant Ne2
2. Meton moisiy4eHUs MOJIUMEPHOM Cepbl, KOTOPBIA MO3BOJIAET MOJy4aThb BBICOKOYMCTBIN
MOJIMMEPHBIN NPOAYKT MPU 3HAYUTEIBHBIX 3HEpro3arparax, Ha3bIBaeTCs
a) METOJIOM OBICTPOTO OXJIAXKCHHUS PACILJIABOB;
0) METO/1I0M OBICTPOTO OXJIAXKICHHUSI TAPOB CEPHI;
B) KOMOMHHUPOBAaHHBIM METO/IOM TIOJyUYEHHSI CEPHI;
') METOJIOM B3aUMOJICUCTBHUS IMOKCH]IA CEPHI C CEPOBOIOPOJIOM B BOJHOM cperie.
BapuanTt Nel
3. CKOJIBbKO MPOLIEHTOB BCEW MPOU3BOAMMOI CEphbl HAPaBISAETCsS HA MPOU3BOJCTBO CEPHOM
KHUCJIOTHI?
a) oxoJio 10;
0) okouo 50;
B) okoJo 90;
r) okoJio 70.
Bapuant Ne2
3. UtoObI osryunTh 1 T CEPHON KHUCIIOTHI, CKOJIBKO HYXKHO CKEYb KI' CEphI?
a) oxoJio 50;
0) okouo 100;
B) okoJio 1000;



r) okoso 300.
Bapuant Nel
4. B xauecTBe KaKoro MHIPEIMEeHTa IPUMEHSETCS cepa B IIMHHOM MPOMBIIIIIEHHOCTH?
a) B KQU€CTBE HAIOJIHUTEIA;
0) B KaueCcTBE BYJIKaHU3UPYIOLIETO areHTa;
B) B KQU€CTBE aKTUBATOPA,;
I') B KQU4eCTBE CTa0MIM3aTopa.
Bapuant Ne2
4. Kaxoii BUJT cepbl UCTIONB3YETCS B KAYE€CTBE HOBOTO BYJIKAHU3UPYIOIIETO areHTa?
a) yenryifuaras cepa,
0) mIacTUHYaTas cepa;
B) COIOJIMMEPHAS Cepa;
I') MOJIUMEpHas cepa.
BapuanTt Nel
5. B xako#t 061acTH CTPOUTENLCTBA MPUMEHSIETCSI CEPHBIN OUTYM U cepoacdansbT?
a) JIJIsl IOJTyYeHUsI CEpHOTO OETOHa,
0) 1Sl TOJTy4YEHUS JOPOKHBIX CTPOUTENHHBIX MAaTEpUAJIOB;
B) IS TTOTYYEHUS TUAPOU3OIAIIMOHHBIX MaTEPUAJIOB;
T') JJISl TIPOMTUTKH IMTOPHUCTHIX TEl.
Bapuant Ne2
5. B xakoit 00671aCcTH CTPOUTEIHLCTBA MPUMEHSIETCS «BOJOPACTBOpUMAsL cepan?
a) U1 TMOJTYy4YEHHs] CEpPHOTO OETOHA;
0) ISl TOJTy4YeHHUS TOPOKHBIX CTPOUTENHHBIX MaTepUAJIOB;
B) IS TIOTYYEHUS THAPOU3ONIAIIMOHHBIX MaTEPHAIIOB;
T) JUIsl IPOMUTKY TMOPUCTHIX TEJI.
BapuanTt Nel
6. CKOJIBKO MOJIEKYJT CEPHUCTOTO aHTUIpHUAA 00pa3yeTcs Mpu 00KHUIe CEPHOTO KoyrueaaHa’?
a) 4,
0) 11;
B) 2;
r) 8.
Bapuant Ne2
6. CkombKO MOJIEKYJl CEpHOTO aHTHapuaa oOpa3yeTcss TpPH OKHUCICHUH CEPHUCTOTO
aHrugpuaa’?
a)l;
0) 2;
B) 3;
r) 4.
Bapuant Nel
7. Ilpu KakuX OCHOBHBIX YCIIOBUSIX MOJIYHAOT CEPHYIO KUCIOTY KOHTAKTHBIM CITIOCOO0OM?
a) B IPUCYTCTBUHU KaTajn3aTopa MpU BHICOKOH TeMIiepaType;



0) mMpu BBICOKOH TeMIlepaType;
B) B MPUCYTCTBUMU KaTan3aTropa MpHU HU3KOH TeMIieparype;
T') IPH HU3KOH TemIeparype.

Bapuant Ne2
7. CepHasi KUCJIOTa, TIOTy4YE€HHAss HUTPO3HBIM CIOCOOOM OTIIMYAETCS OT CEPHON KHCIIOTHI,
MOJIYYCHHOU KOHTAKTHBIM CTIOCOOOM
a) HU3KOM KOHIICHTpAIIUEH;
0) BBICOKOW KOHIICHTpAIIUECH;
B) BBICOKOM KOHIICHTpaIlMel, HaJIMYueM MPUMECEH OKHMCIIOB a30Ta U APYTUX BEIICCTB,;
') HU3KOH KOHIIEHTpaIlUeH, HAITMYUEM MPUMECEH OKUCIIOB a30Ta U JIPYTUX BEIIECTB.
BapuanTt Nel
8. Ecm B cmecn Ha 1 Monb SO3 mpuxoauTcst 2 MOJISI BOABI, TO TaKasi CMECh Ha3bIBACTCSA
a) OJIEYMOM;
0) BOAHBIM PaCTBOPOM CEPHHUCTOIO aHTHIIPUAA;
B) BOJHBIM PacTBOPOM CEPHOM KHUCIIOTHI,
I') BOJIHBIM PaCTBOPOM OJI€yMa.

BapuanTt Ne2
8. Ecu B cmecn Ha 1 Momb Bojwl mpuxonutes 2 moiist SOs, TO Takasi CMECh Ha3bIBaCTCS
a) OJIEYMOM;
0) BOAHBIM PaCTBOPOM CEPHHUCTOIO aHTHIPUAA;
B) BOJIHBIM PACTBOPOM CEPHOM KHCIIOTHI,
') BOJHBIM PaCTBOPOM OJIEyMa.
BapuanTt Nel
9. C moBbIIIIEHUEM TEMIIEPATYPHI TUIOTHOCTh CEPHOU KHCIIOTHI
a) YBEJIMUMBACTCS;
0) cHauaja yMEHBIIAETCsI, a 3aTEM YBEIUUMBACTCS;
B) YMEHBILIAETCS,
') HE U3MEHSIETCA.
Bapuant Ne2
9. C noBbIlIIEHUEM TEMTIEPATYPHI BI3KOCTh CEPHON KUCIOTHI
a) YBEJIMUYMBACTCH;
0) cHauajia yMEHBIIAETCsI, a 3aTEM YBEINUUBACTCS;
B) YMEHbIIIAETCS;
I') HE U3MEHSETCH.

Bapuant Nel
10. KoHueHTpanus cepHOTO aHTUAPHUIA B TEXHUUYECKOM OJIEyM€ COCTaBIIsIET, %o
a) 24,
0) 19;

B) 30;



r) 10.

Bapuant Ne2

10. KonuenTpaiusi cepHOM KUCIOTHl B KOHTAKTHOW YITYYIIIEHHOW CEpHOM KHUCIOTE coprta 1

cocTasiset, %

a) 92,5-94;
6) 90-91;
B) 75;

r) 75-90.

IlIkaJjia oeHKN BXOAHOT0 KOHTPOJISA, 0TYETA 10 JIadopaTopHoi padore:
3aureHo: 3aJaHne BBINOJHEHO BEPHO, CIAHO B YCTAHOBJICHHBIE CPOKHU
He 3auTeno: 3aanre HE BBITIOJHEHO, BBIIOJIHEHO C OIIMOKAMH, KOTOpbIE TpeOyeTcs

HUCIIPaBUTb, UJIM CAAHO ITOCJIC YCTAHOBJICHHOI'O CPOKa

IIkana onenku 3a1a4, TecTa (B MPOIEHTAX):

IIpoueHTsI

TpeGoBanus K 3HAHUAM

100-85

OTBeTHl Ha MOCTaBJIEHHBIE BOMPOCHI TMOJHBIC, YETKUE M pa3BepHyThe. Pemienus 3amay
JIOTUYHBI, IOKA3aTeIbHbl U IEMOHCTPUPYIOT aHAIMTUYECKHE U TBOPUECKHUE CIIOCOOHOCTH
CTYyJICHTA.

84-70

,Z[aIOTCH IMOJIHBIC OTBCTHI Ha IIOCTABJICHHBLIC BOIIPOCHI. ITokazano YMCHHEC BBIACIIATDH
MMPUYIUHHO-CJICACTBCHHLIC CBA3H. HpI/I pemieHun 3aaad AJONYHICHbI HC3HAYUTCIIbHBIC
OIHI/I6KI/I, HCITPABJICHHBIC C TIOMOIIBIO «HABOJAAIINX)» BOIIPOCOB IPCTIOAaBaATCIIA.

69-60

OTBeThI Ha BOIIPOCHI U PCHICHUSA IMOCTABJICHHBIX 3ada4 HEAOCTATOYHO ITOJIHBIC. Jloruka u
MMOCJICAOBATCIIbBHOCTE B PCUHICHHUH 3ada4 HUMCIOT HApPYIICHHA. B otrBeTax OTCYTCTBYIOT
BBIBO/bI.

OI.[GHKI/I 6 Oannax BBICUYUTHIBAIOTCS IIYyTCM IIPOU3BCACHNA BCINYHUHBI BBICTABJIICHHOI'O

IIpOHCHTA AJII KOHKPCTHOI'O B A TCKYIICTO KOHTPOJIA Ha IIPCABAPUTCIIbHO BBIACICHHOC IJIA

HEro KOJIMYEeCTBO 0ajIoB (B Mpeenax pas3zena).
OrneHrBaHKE CTY/ICHTA Ha 3aIUTE 3a4eTa M0 JUCIHUILUINHE « XUMHYECKask TEXHOJIOTHS

HCOPraHN4CCKUX BCUICCTB. TexHonorus CCPLI U CGpHOﬁ KHCJIOTBI».

banasl
. | Onenka (6aan
(utoroBoit
. . | 3ao0TBer HA TpeOoBanus Kk 3HAHUAM
PENTUHIOBOM
3auere)
OLICHKN)
—OneHKa «3a4T€HO» €CIM OH MMEET 3HaHUS OCHOBHOIO MaTrepHala,
€CJIM OH IPOYHO YCBOWJ NPOTrPaMMHBINA MaTepuall, MOCIEN0BaTENBHO,
YETKO M JIOTUYECKH CTPOMHO €ro M3jaraeT ero Ha 3adere, BIaJeeT
100-65 «3aumenoy HEOOXO/JMMBIMU HAaBBIKAMH U NPHEMaMH UX BBIMOJIHEHUS, yMEET TECHO
- 35 6annoe | yBSI3bIBaTh TEOPUIO C MPAKTUKOM
—VY4yeOHble JOCTH)KEHUS B CEMECTPOBBIH MEpUOJl M pe3ylbTaTaMu
pPYOEKHOTO  KOHTPOJS ~ JEMOHCTPUPYIOT  JOCTaTOYHYIO  CTENEHb
OBJIAJICHUS] IPOTPAMMHBIM MaTePHUAJIOM.
—OLeHKa «HE 3a4TEHO» BBICTABIIAETCA CTYIEHTY, KOTOPBI HE 3HAET
3HAYUTENIIBHOM  YacTW  NpPOTrpaMMHOIO  Marepuana,  JOIyCKaeT
cylecTBeHHbIe omnOku. Kak mpaBuiio, olleHKa «He 3a4TeHO» CTaBUTCS
64-0 «He 3aumeHO» | CTyJleHTaM, KOTOpble HE MOTYT TMpOJOKUTh oOOydeHue 6e3

- 0 6annos JIOTIOTHUTEIIBHBIX 3aHATHH 110 COOTBETCTBYIOILIECH TUCIUILINHE.
—Y4ebHble JOCTH)KEHUS B CEMECTPOBBIH MEpUOJl M pe3ylbTaTaMu
pPYOEKHOTO KOHTpOJS JIEMOHCTPHUPOBAIM HE BBICOKYIO CTENEHb
OBJIaJICHUS MPOTPAaMMHBIM MaTeprajIoM N0 MUHUMAaJIbHOM IJIaHKE.




Crynent, nonyunBmmii MmeHee 60% OT MaKCHMAaJILHOTO 0ajuia 3a pa3fen AUCIUILIAHBI
WJIA TIPOMEXYTOYHYIO aTTECTAIlMIO, CYUTACTCSI HEATTECTOBAHHBIM IO JTAHHOW JVCIUILIINHE.

OneHuBaHME CTyJIE€HTa HA JK3aMeHe M0 JUCHUIUIMHE «XHUMHUYeCKash TEXHOJIOTHS
HEOPTaHWYECKUX BEIIECTB. TEeXHOJIOTHUS Cephl U CEPHON KUCITOTH»:

banibl
(uToroBoi OcBoenne
. . N TpebGoBanus K 3HAHUAM
PEUTUHIOBOH | KOMIeTeHIMii
OIICHKH )
100-85 IIponBunyThiil | OTBETHI HA MOCTABJIEHHBIE BOIIPOCHI MOJIHBIE, YETKUE U Pa3BEPHYTHIE.
YPOBEHb Pemienuss 3agay  JOrMYHBL, JOKa3aTelbHbl U JEMOHCTPHUPYIOT
AHAJTUTHYECKUE U TBOPUECKUE CIIOCOOHOCTHU CTYACHTA.
84-70 Cpennuii JlaroTcst 1mOJIHBIE OTBETHI HA IIOCTABJICHHBIE BONpPOCHL. Ilokaszano
YPOBEHb YMEHHUE BBIIEIATh NPUUYMHHO-CIEACTBEHHbIE CBs3u. [Ipu perieHuu
3aja4  JIOMYIIEHbl HE3HAUMTENIbHBIE OLIMOKM, HWCIpaBICHHBIE C
IIOMOIIBIO «HABOJSAIIMX» BOIPOCOB NMPENOAABATEISL.
69-60 bazoBblit OTBeThl Ha BOIIPOCHI U PEIICHUs MOCTaBJICHHBIX 3a/la4 HEJIOCTAaTOYHO
YPOBEHb nonHble. Jloruka M mociaenoBaTeNbHOCTh B PELICHUM 3aJady MMEIOT
HapymeHus. B oTBeTax OTCYyTCTBYIOT BBIBOJBI.

Crynent, nonyuuBiiuit MmeHee 60% oT MakcUMabHOTO 0Oasuia 3a pa3faen AUCIUTLITUHbI
WJIY TIPOMEKYTOUHYIO aTTECTALMIO, CYUTAETCSI HEATTECTOBAHHBIM IO TAHHOUW TUCIUILIINHE.

HToroBas olieHKa BBICTABIISIETCS] TyTEM MEPeBO/ia HAOPAHHBIX OAJIJIOB B COOTBETCTBUU
CO CJIEIYIOIICH TaOIUIIeH:

O1eHKa 110 5-0a/IbHOM MIKAaIe Cyrma 6aiion 3a pasfeisL i Onenka ECTS
9K3aMEH
5 — «omauunoy 90-100 A
85-89 B
4 — «xopouwio» 75-84 C
70-74 D
3—«o » 65-69
(VO0BIEeMBOPUMENLHO 60-64 E
2 — «HEey0081emBOPUMENLHON Menee 60 F

YueOHO-MeTOAUYEeCKOE U HHPOPMALITMOHHOE 00ecriedeHHue Y4eOHOM TUCIUTIIUHbI
OcHoBHas nuTeparypa:

1. KozamepoBa O.A., Hudrtanues C.M. TexHomorus MUHEpaTbHBIX YIOOpECHUIA:
yueObHoe mocobue. - Bopomex : BI'YUT, 2016. - 183 c¢.— Pexum pgocryna:
https://www.studentlibrary.ru/ru/book/ISBN9785000320709.html

2. AxmeroB T.I'., Byceirun B.M., Taiicun JLI'., AxmeroBa P.T. Xumuueckas
TEXHOJIOTHSI HEOPTaHMYECKHUX BEIIECTB : yuyeOHoe mocodue. - CII0 : UznarenbctBo «JlaHby,
2019. - 452 ¢. — Pexxum npoctymna: https://e.lanbook.com/reader/book/119611/#2

3.MockBruueB lO.A., I'puropmueBa A.K., IlaBmoB O.C. Teopermueckue OCHOBBHI
XUMHUYECKON TexHonoruu : yaeonoe nocoodue. - CII6 : UzmarensctBo «Jlanby, 2020. - 272
c. — Pexxum noctyna: https://e.lanbook.com/reader/book/130185/#63

JlomoysiHUTENBHAS TUTEpATYypa:

4. Tlpoxodre B.FO. OOopymoBaHue NPOU3BOJCTB HEOPTraHUYECKUX BEIIECTB:
yueOHoe nocobue. — MBanoBo : MBaH. roc. xum.-texnon. yH-1, 2016. - 115 c¢. — Pexum


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

nocryma: https://www.studentlibrary.ru/ru/book/ISBN9785961605037.html
5. 3yoosa H.T'. [lonyuenue amnorponudeckux moaudukamnuii cepsl / Metoauueckue

yKa3aHUs K BBITIOJIHEHHUIO JIabopaTopHBIX pad. Anpoobartusi, 2020.

6. 3yoosa H.I'. CpoiicTBa cepbl W ee coeauHeHudd / Meronuueckue ykazaHHs K
BBITIOJTHEHHIO JIabopaTopHBIX pad. Ampooarus, 2020.

7. 3yboa H.I'. CsoiictBa okxcuma cepel (V) / Meronuueckne yka3zaHuS K
BBITIOJTHEHHIO JIaOopaTOpHBIX pad. Anpoobarus, 2020.

8. 3yboBa H.I'. KonnuecTBeHHOE OMNpeeeHre CEpHUCTOr0 HaTpus/ Meroauueckue
yKa3aHUsI K BBITIOJIHEHHUIO JIabopaTopHBIX pad. Anpobarus, 2020.

9. 3yboa H.I' Cunre3 tuocynbdara HaTpus / Meroauueckue yKazaHHUs K
BBHITIOJTHEHUIO JIaOopaTopHBIX pad. Anpobartus, 2020.

10. 3y6osa H.I'. CsoiictBa cepHOW KHCIOTHI / Meroaudeckue yka3aHUS K
BBINIOJIHEHHIO JIA0OPaTOpHBIX pad. Anpobarus, 2020.

11. 3ybosa H.I'. Pacuer mokazateneil mpoiiecca 0OOTalIeHUsS CEPOCOAEPIKAIIETO
ChIpbs / MeTtoanuecKkue yKa3aHusl K BBIIIOJHEHUIO NMpakTUueckux pad. Anpoodanus, 2020.

12. 3y6oBa H.I'. PacueTt BbIxo/1a c€poCoIepKalIero Chlpbsi B IPOLUEHTHOM OTHOIIEHUU
/ Metoanueckue yka3zaHus K BBIMIOJHEHUIO MTpakThuyeckux pad. Ampooarus, 2020.

13. 3y6oBa H.I'. Pacuer ¢usnko-xuMHYECKHX TMOKa3aTeaeil CEepHOM KHUCIOThI H
osieyma / MeTtoinyeckne yka3aHus K BBITOJHEHHUIO IPaKTUYECKuX pad. Anpodanus, 2020.

14. 3yb6oa H.I'. Pacuer temnmoBoro sddekra pa3daBieHUS CEPHOM KHUCIOTHI /
Meroanueckue ykazaHus K BBIIIOJHEHUIO MTpakTUuyeckux pad. Anpoodanus, 2020.

15. 3yboBa H.I'. Pacuer npou3BOIUTENBHOCTM W HWHTEHCUBHOCTU CEPHOKHCIOTHOIO
obopynoBanus / MeTonuueckue yKazaHusi K BBIOHEHUIO MPaKTHUeCcKuX pad. Ampoodarus, 2020.

16. 3yooBa H.I'. Pacyer mokaszateneil mpoiiecca MOMyYeHHS CEPHUCTOro rasza /
Meroanueckue yka3zaHus K BBIMOJHEHUIO MTpakTUYeckux pad. Ampoodanus, 2020.

17. 3yb6oBa H.I'. Pacuer cymmiapHOM OammnHu / MeToaudecKue YyKa3zaHus K
BBITTOJTHEHUIO TTPaKTUUeCcKuX pad. Anpobarus, 2020.

18. 3yboa H.I'. Pacuer koinMyecTBa KOHTAaKTHOM Macchl B amnmapare cC
MIPOMEKYTOUHBIM TEIJI000MEHOM / MeToandyeckrue yKa3aHus K BBIMOJIHEHUIO MPAKTUYECKUX
pab. Anpobarws, 2020.

19. 3y6oBa H.I'. Pacuer koHTakTHOTO amnmapara ¢ J00aBJICHHEM BO3lyXa MOCIE CIOEB
KOHTakTHOM Macchl / MeToauueckre yKa3aHUsi K BBIIOJHEHUIO TPAKTUYECKUX pad.
Anpob6arwsi, 2020.

20. 3yooa H.I'. MarepuayibHbIi OallaHC CYIIHILHO-a0COPOIMOHHOrO OTaeicHus /
Meroanueckue yka3zaHus K BBIIOJHEHUIO MTpakTUYeckux pad. Anpoodanus, 2020.

21. 3yboBa H.I'. Pacuer Oamnu konaeHcaTopa / Meroauueckue ykKa3aHUs K
BBITIOJITHCHHIO TIPAKTUYECKUX pad. Anpobarus, 2020.

22. 3yboBa H.I'. Pacuer mnpoM3BOAMTEIBHOCTH Ta30ayBKH (Harueratens) [
Meroanueckue yka3zaHus K BBIMTOTHEHUIO TTpakTudeckux pad. Ampooarnus, 2020.

23. MyxnenoB WN.I1. PacueTsl XUMHUKO-TEXHOJIOTHUYECKUX TpolieccoB: yueOHuk / N.I1.
MyxiieHoB. - M. : AnbsiHc, 2018.-248 c.


https://www.studentlibrary.ru/ru/book/ISBN9785961605037.html

24. KypHan «Ycrnexu B XMMUU M XHMHUYECKOW TEXHOJOTUWM». - Pexxum pocryna:
https://e.lanbook.com/journal/2381

25. Kypnan «Tpynst BI'TY. Xumuss u TEXHOJOTHSI HEOPraHUYECKUX BEIIECTBY. -
Pexxum noctyma : https://e.lanbook.com/journal/2484

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

IIporpammMHoe o0ecnieueHue u MHTEpHET-pecypcehI:

[Ipouiecc peanuzarnuu 00pa3oBaTEbHOM MPOTPaMMbI  OOecrieueH HeoOXO0IMMbIM

KOMIUJIEKTOM JIUIIEH3UOHHOTO MPOTPAMMHOI0 00€CTICUCHHUS.

MartepuaJbHO-TeXHHYECKOE o0ecnedyeHne y4eOHOH AUCHUIITTMHbI
JIeKIMOHHBIE  3aHATUS  NPOBOIATCA B CIEHMAIM3UPOBAHHBIX  AyJUTOPUSIX,
OCHALCHHBIX MYJIbTHUMEIUNHHBIM 000pyAoBaHHEM. IIpakTuueckue 3aHATHA MPOBOISATCS B
ATUX K€ AayJUTOPUSX C TMOCEHEHUEM JIabOpaTOpUil, OCHAIIEHHBIX CTAHIAPTHBIMU
KOMILJIEKTAMH OTEYECTBEHHBIX M 3apyOEKHBIX MPUOOPOB M YCTAHOBOK. MyJIbTUMEIUNHBIN
KypC JIEKI[UH, BUACOPUIbMbI, MAKETHI U TUIAKATHI.

Y4eOHO-MeTOAMYECKUE PEKOMEHAALMH JJIsl CTYACHTOB

1. Yka3anus qs npoCiIyllIuBaHuUs JEKIUI

Ilepen HayanoM 3aHATH BHHMATEJIbHO O3HAKOMUTBCA C Y4YEOHBIM IUIAHOM
MPOBEJCHUS JIEKLIUHA U CIIMCKOM PEKOMEHI0BAaHHOW JIUTEPATYPH.

[lepen mocemieHreM O4YepeqHON JIEKIIUHM OCBEXUTh B MaMSTH OCHOBHBIE KOHIIETILIUU
OpOHJEHHOrO0 paHee Marepuana. [loAroroBuTs 1pU  HEOOXOAMMOCTH  BOMIPOCHI
npenogasatento. He Hao onacaTbcesi, 4TO BOIPOCH! MOTYT OBITh IPOCTHIMH.

Ha nekuun ocHOBHOE BHHUMaHME CJEIyeT yIelsATh HE (OopMyIaM U MaTeMaTHYECKUM
BBIKJIa/IKaM, a COJIEP’KaHUI0 N3Y4aeMbIX BOIIPOCOB, OMPEIEICHHUSIM U TOCTAHOBKAM 3a]1a4.

B npouecce m3yyeHus JEKIMOHHOIO Kypca HEOOXOAMMO MO BO3MOXKHOCTH YacTO
BO3BpaIIaTbC K OCHOBHBIM TOHATHUAM M METOAAaM peUIeHHs 3aaad (31eCh BO3MOXEH
BBIOOPOYHBIN KOHTPOJIb 3HAHUN CTY/ICHTOB).

XenarenbHO HMCIIOIB30BATh KOHCIIEKTHI JIGKIHM, B KOTOPBIX HCIOJIBb3YETCSl IPUHSTAS
Mpeno/iaBaresieM cucteMa 0003HAUYEHUH.

st 6onee moapoOHOro M3y4deHHUs Kypcea clieqyeT padoTaThb C PEKOMEHJAOBAHHBIMU
JUTEPaTypHBIMU NCTOYHUKAMU U BHOBB MOSBISIOLIUMUCS UICTOYHUKAMH.

2. YKa3zaHus 1S y4acTHsl B IPAKTUUECKUX 3aHATUSAX

[lepen moceuieHUEM NPAKTUYECKUX  3aHATUH YACHUTh TEMY U CAMOCTOSITEIIBLHO
M3YYUTDH CBA3AHHBIC C HEW MOHATHUS U METOJIbI PEIICHHUS 3a]1a4.

[lepen pemeHueM 3aiad akTHUBHO y4YacTBOBaThb B OOCYXKJIEHHHU C IpernojaBaTesieM
OCHOBHBIX NIOHATUHN, CBSI3aHHBIX C TEMON MPAKTUYECKOTO 3aHSITHS.

B mponecce pemienust 3a1ay BeCTH AMCKYCCHIO C IMpENojaBaTesieM O MPaBHIbHOCTU
MPUMEHEHUS METOJIOB MX PEIICHUSI.

[To BO3MOXHOCTH CaMOCTOSITEIBHO JOBOJWTH PEIICHHE MpeJlaraéMbiX 3aaad o
OKOHYATEJIbHOTO UTOTA.

B KoHIIe MpakTUYEeCKOro 3aHATHs MPU HEOOXOJUMOCTH BBISICHUTH Y MperoaBaTelis
HESICHBIE BOPOCHI.

OcHOBHBIE pe3yIbTaThl BHITOJIHEHUS! pa0OThl HEOOXOAMMO pacreyararh.

3. Yka3aHus 7151 BBITIOJTHEHUS 1a00paTOPHBIX paboT

Cobmogate TpeOOBaHUS TEXHUKHM O€30MAaCHOCTH, [JIsI YEro MpOCIylIaTh


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

HEO0OXO0IUMbIE Pa3bsICHEHUS O MPABUIIBHOCTU MOBEACHUS B 1a00paTopuu.

[lepen BbIMOMHEHHEM JTAOOPATOPHON PaOOTHI MPOBECTH CAMOCTOSTEIBHO MOATOTOBKY
K paboTe U3yYUB OCHOBHbBIE TEOPETUUYECKUE MOJIOKEHUS, 3HAHUE KOTOPhIX HEOOXOAUMO ISt
OCMBICJIEHHOTO BBITIOJTHEHUS PaOOTHI.

B nporecce BbImosHEHUsT pabOThI CIEAYET MOCTOSTHHO OOIATHCS C MPENoaaBaTesieM,
HE JOMYCKas [0 BO3MOXKHOCTH HENPABUJIbHBIX JICHCTBHIA.

OcHOBHBIE pPe3yNbTaThl SKCIEPUMEHTOB HEOOXOAMMO 3a(pUKCUPOBATH B MMCHMEHHOM BHJIE.

[Ipu cpade 3aueta mo paboTe MOATOTOBUTH OTYET O MpOAENaHHOW paboTe, Tae
JOJKHBI OBITh OTPaKEHbI OCHOBHBIE PE3YJIBTATHI U BBIBOJIBI.

4.Yxa3zaHus 175 BBIIOJHEHUS CAMOCTOSITEIIbHONU PabOThI

[TonyunTs y mnpenopaBaTensl 3aJaHUE W CIUMCOK PEKOMEHJIOBAaHHOW JIUTEPATYpHI.
N3yuyeHne TeopeTHYECKUX BOIPOCOB CIEAYET IPOBOAUTH IO BO3MOKHOCTH CAMOCTOSTEIBHO,
HO MU 3aTPYAHEHUSIX 00paIaThCs K MPErnoaaBaTeto.

[ToAroTOBUTH MUCHMEHHBIN OTYET O MPOJIeTaHHOU padoTe.

[Ipu BbIONTHEHUH (POHTAIBHBIX 3aJaHUN MO YCMOTPEHHUIO MpernojiaBaresis padora
MOXKET OBbIThb OllCHEHa 0e3 MUCBMEHHOTO0 OTYeTa Ha OCHOBE OTBETOB Ha KOHTPOJIbHBIC
BOIPOCHI, MPU YCIIOBUU aKTUBHOM CaMOCTOSTEIHLHOM paOOTHI.

[ToaroToBUTH OTBETHI HA KOHTPOJIBHBIE BOIIPOCHI.

MeTtoanyeckue peKoMeHAaluu /I IIpenoaaBaresiei

1. Yka3zanus ny1s npoBeAeHUs JICKIUN

Ha nepBoii BBOIHOM JIEKIIMK CAENaTh OOHIMII 0030p COAepKaHUs Kypca U OTMETHUTh
HOBBIE METOJbl M MOJAXOJbl K PEHICHUIO 337a4, pacCMAaTPUBAEMBIX B KypcCe, JTOBECTH [0
CTYJIEHTOB TpeOoBaHus Kadeapbl, OTBETUTh Ha BOIPOCHI.

[Ipy nmoAroToBKE K JIEKIMOHHBIM 3aHATUSIM HEOOXOJUMO MPOAYMaTh IUIaH €ro
MIPOBE/ICHHUSI, COJIEP)KAHUE BCTYNUTEIbHOW, OCHOBHOM M 3aKJIFOUUTEIbHON YacTH JIEKLIHH,
O3HAKOMUTHCSI C HOBMHKAMHU Y4€OHOM W METOAMYECKOW JMTepaTyphl, MyOJIHUKALUSIMU
MIEPUOINYECKOM TeYaTH MO TeME€ JIEKIMOHHOIO 3aHATHA. llepen H3/10KEHHMEM TEKyIIEero
JIEKIIMOHHOTO MaTepHraia HallOMHUTh 00 OCHOBHBIX UTOTAX, OCTUTHYTHIX HA MPEIbLAYIIUX
nekuusx. C 3TOM LENnpr0 3alaTh HECKOJIBKO BOIIPOCOB AyJWTOPUM M OCYILIECTBUTH
BBIOOPOYHBIN KOHTPOJIb 3HAHUS CTYACHTOB.

B xoxe NeKIMOHHOrO 3aHATHUS TpenojaBaTelb JOHKEH Ha3BaTh TeMy, Y4eOHbIe
BOIIPOCHI, O3HAKOMUTH CTYAEHTOB C NEPEYHEM OCHOBHOW W JIOIOJHHUTEIBHOMN JINTEPATyphI
o TeMe 3aHATHs. PackpbiBas cojep:kaHue yd4eOHbIX BONPOCOB, aKIEHTUPOBATh BHUMAaHHE
CTYJIGHTOB Ha OCHOBHBIX KAaTEropusX, SBJIEHUAX U IMpolleccax, OCOOCHHOCTAX UX
MpoTeKaHusl. PacKphIBaTh CYIIHOCTh M COJEPKAHHME PA3IUYHBIX TOYEK 3PEHUS M HAYYHBIX
MO/IXO0/I0B K OOBSICHEHUIO TE€X WM UHBIX SBICHHUM U MPOLIECCOB.

Cnegyer apryMeHTHPOBAHO OOOCHOBAaTb COOCTBEHHYIO MO3UIMIO IO CIOPHBIM
TEOpeTHYECKUM BompocaM. llpuBoauTe mpumepsl. 3agaBaTh MO XOAY HU3JIOXKECHHS
JIEKIIMOHHOTO MaTepuajia pUTOPUUECKHE BOIPOCHl U CaMOMY JaBaThb Ha HHUX OTBET. JTO
CIIOCOOCTBYET AaKTHMBH3AIIMU MBICIIUTEILHON JESITEIIbHOCTH CTYJEHTOB, TOBBIIICHUIO WX
BHUMaHUSI M HHTEpPEca K MaTepuaily JEKIHUH, €€ colaepxaHuto. IIpenopaBarenb HOIKEH
PYKOBOAUTH pabOTOMl CTYIAEHTOB IO KOHCHEKTUPOBAHHIO JIEKIIMOHHOIO MaTrepHana,
MOTYEPKUBATH HEOOXOIUMOCTh OTPAXKEHHUS B KOHCTIEKTAaX OCHOBHBIX MOJIOKEHUN N3ydaeMOi
TEeMbI, 0CO0O0 BBIICIAS, KAaTErOpUAIbHBIA ammapar. B 3akmiouuTenbHOW YacTU JICKIUH
HE00X0aMMO CHOPMYITUPOBATH OOIIKE BHIBOJBI 110 TEME, PACKPHIBAIOIINE COACPIKAHNE BCEX
BOIIPOCOB, MOCTABJICHHBIX B JIEKIUU. OOBIBUTH TUIAH OYEPETHOTO MPAKTUUECKOTO 3aHATHUS,



JaThb KpaTKME PEKOMEHJALMU I0 IMOArOTOBKE CTYAEHTOB. OIpeneiauTb MECTO U BpeMms
KOHCYJIbTAllUM CTYJI€HTaM, IOXKEJIABIIUM BBICTYIIUTh C JOKJIaJaMu U pedepaTaMu.

Ha nmocnenneit nexkuuu ynenuts Bpems Uisi 0030pa HanboJiee Ba)KHBIX IOJIOKEHUM,
PacCMOTPEHHBIX B KypcCe.

2. Yka3zaHus U1 IPOBENECHUS IPAKTUUECKUX 3aHATHH

YeTko 0003HAYUTH TEMY NIPAKTUYECKOTO 3aHITHSL.

OOCyIuTh OCHOBHBIE MTOHATHS, CBA3aHHBIE C TEMOW MTPAKTUYECKOTO 3aHATHS.

B mpouecce pemeHus 3agad BECTH JHMCKYCCHIO CO CTYAEHTAaMU O MPaBHIBHOCTH
MPUMEHEHUS TEOPETUYECKUX 3HAHMM.

OTmeuaTh CTYJIEHTOB, HauOoJiee aKTUBHO YYACTBYIOIIMX B PEIICHUU 3a7a4 U U
JTUCKYCCHSIX.

B KOHIIE MPaKTUYECKOT0 3aHATHA 33/1aTh &y IMTOPUM HECKOJIBKO KOHTPOJIBHBIX BOIIPOCOB.

3. Yka3zaHus Juisi IpoBeAeHUs 1a00paTOPHBIX 3aAHITHIA.

CoOmonaTh TpeOOBaHUS TEXHUKM O€30IaCHOCTM M IPOBOAUTH HEOOXOIUMBIE
pa3bsICHEHUS O PABWIBHOCTH MTOBEACHUS B 1a00OPATOPUH.

[lepen BblmOMHEHHEM J1a0OPAaTOPHOM pabOThI NPOBEPUTH CTENEHb TI'OTOBHOCTH
CTYJEHTOB, HAIOMHUTb U 00CYIUTh OCHOBHBIE TEOPETUYECKUE TIOJIOKEHUS, 3HAHUE KOTOPBIX
HEO0O0XO0UMO ISl OCMBICJICHHOT'O BBITIOJTHEHUSI padoT.

B npouecce BbIMoaHEHMs! pabOThI ClIEAYET NOCTOSSHHO OOIIATHCS CO CTYIEHTaMH, HeE
JOIYCKas IO BO3MOKHOCTH UX HENPABUIIBHBIX JCUCTBHM.

TpeGoBaTh, 4TOOBI OCHOBHBIE PE3YJbTaThl SKCIEPUMEHTOB ObLIM 3a()MKCHUPOBAHBI
CTYJIEHTaMH B MUCbMEHHOM BH/JIE.

[Ipu npueme 3auera no padboTe TpeOOBATh OTUET O MPOACIAHHON padoTe, e JOJKHbI
OBITH OTPa’KEHBI OCHOBHBIE PE3YJIbTAThl U BHIBOJIBI.

4.Yxa3aHus 10 KOHTPOJIIO CAMOCTOSTEIBHOU padOThHI CTYIEHTOB

[To ycMoTpenuto mpenojaBatess 3aJJaHue Ha CaMOCTOSTEIbHYIO pad0OTy MOXKET ObITh
VMHAUBUAYAIBbHBIM WK (POHTAIBHBIM.

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

[Ipu npumeHeHuHn (POHTANBHBIX 3aJaHUM BECTU KOJUIEKTUBHBIE OOCYXICHHS CO
CTYJI€HTaMH OCHOBHBIX TEOPETUYECKUX TIOJIOKECHHI.

C 1enpl0 KOHTPOJSI KAauecTBa BBINOJHEHUS CaMOCTOSTENbHOM paboThl TpeboBaTh
WHIUBUyaJIbHbIE OTYETHl (JOIMYCTUMO BMECTO MHCbMEHHOIO OT4Y€Ta MPUMEHSTH
WHJUBUTyaJIbHbIE KOHTPOJIbHBIE BOMPOCHI).

[Iporpamma coctaBiieHa B cooTBeTcTBUM C TpeOoBanusmu OC HUAY MUDU u
y4eOHBIM TJIAHOM OCHOBHOM 00pa3oBaTeIbHOM MPOTPaMMbl MO HAMPABJICHUIO MOJITOTOBKHU
18.03.01 «XuMuueckas TEXHOIOTHUD.

PaGouyto mporpaMmMy COCTaBHII: TOTICHT, 3€PHBIIIKHHA A.A.

Peuenszent :poneHt, I 'epacumoBa B.M.

[Iporpamma onoopena Ha 3aceqanun YMKH 18.03.01 « Xumudeckast TEXHOJIOTHS.

[Ipencenarens yueOHO-MeTOMYECKOM Komuccuu Yeprnora H.M.



