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»

PABOYAS ITPOT'PAMMA
10 TUCLUIIINHE «XUMHUYECKasi TEXHOJIOTHUsI HEOPTaHUYECKUX BELIECTB.
TexHousorus cepbl ¥ CEPHOU KUCIOTHD)

HanpagieHusi noAroToBKu
«18.03.01. Xumu4yeckasa TEXHOJIOTH

OcHoBHas npogeccuoHaNbHas 00pa3oBaTe/lbHas POrPpaMMa
«XuMHUYECKask TEXHOJIOTHS HEOPraHUYECKUX BELIECTB)
Kpaiunduxkauus BoIYCKHUKA

bakanasp

dopMma 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 MPOPECCUOHATBHON ACATETHHOCTH.

3agaun MU3y4YeHUS AUCHUIUIMHBI W3YYEHHUE OCHOBHBIX PEAKIMOHHBIX MPOIECCOB,
o0lMX 3aKOHOMEPHOCTEH XUMHUYECKHUX TMPOIECCOB W  MPUHILMUIOB  OpraHU3aluu
IPOU3BOJICTBA CEPHOM KHCIOTHI, €ro HEPAPXUYECKOW CTPYKTYpPbI, METOABl OLIEHKHU
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, OpraHU3aIMOHHO-yPABICHYECKON 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. CrmermuanucT MO MPOHW3BOJACTBY BOJOKHHCTHIX HAHOCTPYKTYPHUPOBAHHBIX
KOMIIO3UIIMOHHBIX MaTEepUaJIOB.

Mecto nucuuninubl B ctpykrype OOII BO

Kypc «Xumpnueckass TEXHOJIOTHMSI HEOPraHMYECKHMX BEHIECTB. TEXHOJOrUs Cephl U
CEpPHOU KHCIIOTB» CBSI3aH C HEOOXOAMMOCTHIO 3HAHWUW OCHOB OOIIEH M HEOPTraHUYECKOM
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 Han0oJiee TOYHO BBIPA3UTh TEOPETUUYECKUE 3aKOHOMEPHOCTH, HO U SIBJISIETCS
HEOOXOJIMMBIM WHCTPYMEHTOM MX YCTAHOBJICHUS. TeOpeTHUYECKHe 3HAHUS M MPAKTHUYECKUE
HAaBBIKH, TTOJTYYEHHbIC CTYJEHTAMH NPU U3YYEHUU NUCIHUIUIMHBI « XUMHUECKas TEXHOJIOTH
HEOPTraHWYECKUX BEIIECTB. TEXHOJIOTHSI CEpPbl U CEPHOM KUCIOTHD», JOJKHBI OBITh
HCIIONB30BaHbl B MpOLIECCE U3YYEHUs Tnocieayrmmx aucuumiauH: «Pecypco- u
HEProcOepeKeHNEe B TEXHOJIOTHH HEOPTaHUUECKHUX BEIIECTBY, « DKOJIOTHUECKHUE MPOOIEMBI
OCHOBHOW XMMHUYECKOU MPOMBIIIJIEHHOCTHY, «PacdeT u BBIOOp MaTepHasioB U 000PYI0BAHUS
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. CoBepieHCTBOBaHHE TEXHOJIOTHH, MEXaHU3aIlusg MW aBTOMaTH3aIus
MIPOU3BOJICTBEHHBIX MPOLIECCOB;



- A/01.6. IlpoBeneHue aHamu3a ChIpbs, MOAYy(GaOpPUKATOB M TOTOBOH MPOIYKIIUU
IPOU3BOJICTBA HAHOCTPYKTYPUPOBAHHBIX KOMITO3UIIMOHHBIX MaT€pPUAIOB.
Komnerenuuu odyyaromerocsi, popmupyemMmbie B pe3y/ibTaTe 0CBOCHUS M CHUILTUHBI
B nporecce ocBoeHus1 TaHHOW TUCHUIUIMHBIL Y CTyJeHTa (DOPMUPYIOTCS CIEAyIOIIne

KOMIIETCHIINH:
— npodecCuOHaIbHBIC
Kon HanmenoBanue
WNHaukaTopbl TOCTUKEHUS] KOMIIETEHLIIUN
KOMIIETCHIIMH KOMIIETCHIIMH
I1K-2 crocoben 3-I1K-2 3HaTh CBOMCTBA XMMHYCSCKHUX 3JICMEHTOB,
HCII0JIb30BaTh 3HaHUE COCIMHEHUH U MaTepHaJIOB HA MX OCHOBE ISl COOJTIOICHUS
CBOMCTB XUMHUYECKHUX TE€XHOJIOTMYECKOI0 PErJIaMeHTa
3JIEMEHTOB, V-IIK-2 YMeTh Hcnoab30BaTh 3HAHUS CBOHCTB XMMHYSCKHUX
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 KOMIUIEKCHOMY HMCIIOJIb30BaHUIO ChIPbS M YTHIIN3ALUU
JESTEIIbHOCTH OTXO0JI0B IIPOM3BOJCTBA
[1K-7 CIOCOOEH MPUHUMATh 3-IIK-7 3HaTh TEXHOJIOTMH U CUCTEMBI IKOJIOTUYECKOTO
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 YCTPOMCTB
TEXHUYECKHUE CPEIICTBA | U TEXHOJIOIHH C yUETOM SKOJIOIMYECKUX TOCIEICTBUN UX
Y TEXHOJIOTUHU C YYETOM | IPUMEHEHMS JUIsl MOATOTOBKH IPOEKTA IJIJaHa MEPOTIPUATUI
JKOJIOTHYECKUX I10 UCIIOJIB30BAHUIO CHIPHS B JOIOJIHUTEIbHBIX
MOCIEACTBUM UX MIPOU3BOJICTBEHHBIX LIETISX
IIPUMEHEHHUS
3agaumn BOCIMTAHUS, peajiu3yeMbie B pAMKaX 0CBOCHM S JUCHUILJINHbI
. Bosinieuenue B
Hanpasnenune/ | Coznanue ycnosuii, | Mcrnonp3oBaHHe BOCIUTATEILHOTO
LEeIn o0ecreunBaroInX MOTeHIIMaNa y4eOHOU TUCIIUIIINHBI Pa3HOTIIAROBYIO
BHEYUEOHYIO €S TEIbHOCTh
B-18 ¢dbopmupoBaHue Hcnonp30BaHne BOCIUTATENBHOTO 1.Opranunsanus Hay4HO-
OTBETCTBEHHOCTH 3a |MOTEHIMAJIA AUCHUIUIINH MPAKTUYECKUX
npodeccuOHATbHBIN | TPOPECCHOHATBHOTO MOYIIS TS KOH(pepeHINH, KPYTIIbIX
BBIOOD, (hopMHpPOBaHHUS Yy CTY/IEHTOB CTOJIOB, BCTpEY C
npo¢eCCHOHAIbHOE | OTBETCTBEHHOCTH 3a CBOE BEIYUIMMHU CIIEHUATNCTaMU
pa3BuUTHE U npodeccuoHanbHOE pa3BUTHE IpeapUsITHIA
npodeccuoHaIbHbIE |TTOCPEICTBOM BHIOOpPA CTYACHTAMH SKOHOMMUYECKOTO CEKTOpa
pelieHus WHIUBUAYAIbHBIX 00pa30BaTEIbHbBIX ropojia o Bonpocam
TPAEKTOPHIl, OPraHNU3aluy CUCTEMBI TEXHOJIOTHYECKOI O
oOlIeHHs] MEeKy BCEMHU yJacTHHKaMu | Jtuaepcrsa Poccun.
00pa3oBaTeNbHOrO MpoIlecca, B TOM 2. Y4actue B IOArOTOBKE
YHClIe C UCTIOIb30BaHMEM HOBBIX nyOauKanui B
MH(POPMAIIMOHHBIX TEXHOJIOTHH BBICOKOPEUTHUHIOBBIX
peLEeH3UPYEMBIX HAyUHBIX
U3JIaHUSIX
B-21 dhopmupoBanue 1.Mcnionb30BaHue BOCITUTATEIBHOTO 1.Opranu3anusi HAy9YHOTO
CIIOCOOHOCTH U MOTEHLIMAja JUCIUIUINH oixoja 1 uyBcrBa «Bce B
CTpEMJICHHUS npodeccnoHaTbHOTO MOIYJIS OJIHOM KOMaH/JIe» 4epe3
CJIEI0BAThH B JUIsl pa3BUTHS HABBIKOB y4acTue CTYACHTOB B




npodeccuu HopMam
MOBE/ICHUS,
00eCIIeYnBaroIIuM
HPAaBCTBEHHBII
XapakTep TPYI0BOM
NEeSATEHOCTH U
HeCITy>KeOHOTO
MTOBE/ICHUS

KOMMYHHKAIUU, KOMaHTHOU paboThl U
JUAEPCTBA, TBOPUECKOTO UHKEHEPHOTO
MBIIIJICHUS], CTPEMJICHUS CJIEIOBATh B
npodeccrnoHaBbHOMN eI TEIBHOCTH
HOpMaM IOBeJIeHUs1, 00ECTIeUnBAIOIIUM
HPABCTBEHHBIN XapaKTep TPYAOBOM
NEeSITeIbHOCTH U HECITY>)KEOHOTO
MOBEJICHNU S, OTBETCTBEHHOCTH 3a
MIPUHSATHIE PEHICHUS] Yepe3 MOArOTOBKY
TPYIIOBBIX KYPCOBBIX pabOT U
MIPAKTUYECKUX 3aJJaHU, peleHue
KEMCOB, IPOXOKICHUE IIPAKTUK U
noarotoBky BKP.

2.Vcnonib30BaHME BOCITUTATEIHLHOTO
MOTEHIIMaja TUCIUILUINH
npodeccCnoHATEHOTO MOTYJIS JIJIS:

- (hopmupoBaHUS MTPON3BOJACTBEHHOTO
KOJIJICKTUBH3Ma B X0JI€ COBMECTHOTO
pelIeHUs KaK MOJIEJIbHBIX, TaK U
MPAKTUYECKUX 33/1a4, a TAKKE MyTeM
MOJIKPEIJICHHE palliOHaIbHO-
TEXHOJIOTMYECKUX HABBIKOB
B3aUMOJICHCTBUS B IPOEKTHOM
NEeSATEIbHOCTH YMOLIUMOHATBHBIM
3¢ (}HeKToM yCIenrHoro
B3aUMOJICVCTBHSI, OLYLIIEHUEM POCTA
obmieit 3hpexTuBHOCTH TTPH
pacnpeeieHuy IPOeKTHBIX 3a1a4 B
COOTBETCTBUU C CHIIbHBIMU
KOMIIETEHTHOCTHBIMU U
SMOIMOHABHBIMUA CBOMCTBAMH WJICHOB
MIPOEKTHOM TPYIIIHI.

MIPOBEACHUU KPYTIbIX
CTOJIOB U CEMHUHAPOB.
dopmMupoBaHUE
BEPTHUKAJIbHBIX CBSI3€H U
(dbopManbHBIX PaBUIT
JKA3HU IIPU [IPOBEICHUU
CTYJIEHYECKHX KOHKYpPCOB

B-35

¢dbopmupoBaHue
TBOPYECKOTO
MBIIIICHUS
MPUMEHUTETHHO K
cdhepe XuMHuIecKon
TEXHOJIOTUU
HEOPraHUYeCKUX
BEIIECTB

1. Ucnions3oBanue amnst GopMUPOBAHUS
YyBCTBA JIMYHOW OTBETCTBEHHOCTH B
00J1acTH TEXHOJIOTHH BOJOMOATOTOBKH
Y OYMCTKHU CTOYHBIX BOJI, TEXHOJIOTUHU
MUHEpaJIbHBIX YA00peHHit comneil u
miesoyelt / TeXHOJIOTUHA OCHOBHOTO
HEOPraHWYECKOTO CUHTE3A,
TEXHOJIOTUH KaTaJIn3aTOPOB U
a71copOeHTOB / TEXHOJIOTUHU PEaKTUBOB
1 0CO00 YHCTHIX BEILECTB
BOCIUTATENHHOTO MOTEHIIHANa OJI0Ka
npodeccHoHaNbHBIX AUCIUILIINH:
TexHonorust BOAOMOATOTOBKH U
OUYHCTKHU CTOYHBIX BO;

TexHonmorns KaTalnu3aTopoB 1
ancopOenToB/TexHOIOTHS PEAKTUBOB H
0c000 YHCTHIX BEIIECTB;

TexHOoMorust MUHEPATTbHBIX
ynoOpeHui, coner u

enoydeit/ TeXHOIoTHsl OCHOBHOTO
HEOPraHWYEeCKOro CUHTE3a.

2. Pa3zBuTHe HaBBIKOB TBOPUYECKOTO
MBIIIUICHUSI ITyTEM COJICUCTBUS U

1.Opranuzanus u
IIPOBE/ICHUE DKCKYPCH,
HAY4YHO-TIPAKTHYECKUX
KOH(epeH1ui, GopymMoB,
KPYTJIBIX CTOJIOB,
BeOMHApPOB 1O BOIIpOCam
npodeccuoHanbHOM
JeSITeTbHOCTH

2.Y4acTHe B CTYACHYECKHX
OJIMMITHAJIAX ¥ KOHKypcax
HaYYHBIX IPOEKTOB,
TBOPYECKUX
MEpOTIPHUSTHIX, KOHKypCcax
npo¢ecCuOHAIBLHOTO
MacTepCTBa, B TOM YHCIIE
10 CTaHJapTam
WorldSkills.

3.YuacTue B HOJArOTOBKE
nyOauKanuii B
NEePUOINYECKUX HAYIHBIX
W3JIAHHSX;

VYyacTue B AeATeIbHOCTH
CTYZICHYECKOTO HAYIHOTO



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

MOJIICPXKKH Y4aCTHUSI CTYJCHTOB B
Hay4YHO-IIPAKTUYECKUX MEPOIPUATHIX
BHYTPHBY30BCKOT'O PErHOHAIBEHOTO
W/WIM BCEPOCCUICKOTO YPOBHS B chepe
XMMHUYECKHX TEXHOJOTHH.

oOmrecTBa.

CTpyKTypa U coep:KaHue Y4eOHOH TMCIHUILIHHBI
Hucuunnuna mnpenonaercs cryaeHtaMm B 9-om u  10-om cemectpax. OOmas

TPYAOEMKOCTb JTUCHUIUIMHBI COCTABIISIET 6 3a4ETHBIX eIUHMIL, 216 aK. 4acos.

Kanenaapubiid miian

No Buabi yuyeoHoii
P JAesiITeJIbHOCTH (B Yacax) Makcu
a ﬁg Z g AtTecTa MaJIb-
3 o HaumenoBaHue pasjaesa - = E_ § 11178 HBIH
hi | M (TemMbl) JUCUMIIIIMHBI 5 5 E ; 8 pasaeia 0as11
e o 2 & 2 > &) (¢opma) 3a
J Lg g paszaen
a = =
9 cemecTp
1 1,2 | OGmme cBeneHus O cepe 24 2 2 - 20 YO 25
Crioco0bI MosTy4eHHst cepbl JIP
3 | Cepa, BEITyCKaeMast B| 31 1 - - 30 KP
NPOMBIIUICHHOCTH H  €e
NpUMEHEHHE
2 4 | O6mue cBeneHUs o cepHoil | 24 2 2 - 20 JIp 25
KHCJIOTE T
5 | Ilomyuenue cepHuctororaza | 29 1 - - 28
Bu NpoMe:KyTOYHOI aTTecTallnu 108 | 6 4 - 98 3auer 50
10 cemecTp
1 6 ITpounsBoacTBo cepHoit | 56 6 - 4 46 YO 25
KHCJIOTHI KOHTaKTHBIM 3n
croco0OM U3 KoJlyesiaHa KP
2 7 [Tpon3BOICTBO KOHTaKTHOH | 52 4 - 2 46 3n 25
CEpPHOM KHCIIOTBI U3 CEpBl U T
JPYTOTO CBHIPBSI
Buja npoMexyTOYHOI aTTeCTALMHA 108 | 10 - 6 92 JK3aMeH 50
ConepxaHue JeKIUOHHOT0 Kypca
YuebHo-
Tembl JIeKUHMH. Bcero
METOINYeCKoe
Bonpocsl, oTpadaTbiBaeMble Ha JIEKIIUU 4acoB
o0ecneyenue
1 2 3
9 cemecTp
OO0mme cBeeHHs O cepe 2 [1-4]
CBolicTBa cepbl
Crnoco0bl MoJIy4yeHHs cepbl
Oo6urme cBefeHus o crnocobax nonydeHus cepsl [lomyuenue anemeHTapHOM
cepnl meToioM Kitayca
Cepa, BbinlycKaeMasi B IPOMBILILJIEHHOCTH H ee IPUMEHeHne 1 [1-4]
Busl BEITycKaeMoH cepbl




OO61ue cBeIeHHs O TPUMEHEHUH Cepbl

OO01ue cBeleHUsI 0 CEPHOI KUCI0Te 2 [1-4]
CTpoeHue U CBOMCTBA CEpHOM KUCIOThI ChIphE JIs MPOU3BOICTBA CEPHOU
KHCJIOTHI
IMosiy4yeHne CEPHUCTOrO raza 1 [1-4]
DU3NKO-XUMUYECKHE OCHOBBI 00XKHTa CEPOCOICPIKAIIETO ChIPhSI
10 cemecTp
IIpou3BOACTBO CepPHOIl KMCIOTHI KOHTAKTHBIM CIOCOOOM U3 6 [1-4]
KOJTYedaHa
OuncTKka00XUroBoro raza. ®U3NKO-XUMHUECKUEOCHOBBINPOIIECCa OUUCTKU
00>KUTOBOTO ra3a
OxucieHue CEepHUCTOrO Ta3a B CepHbd aHruapujg. Pdusuko-
XMMHYECKHE OCHOBBI IIPOIIECCAa OKHUCIICHUS CEpHUCTOTOAHTUAPHIA
AOGcopbumst cepHoro aHruapuaa. OU3HKO-XUMHUYECKHUE OCHOBBI
npolecca U3BJICUCHHS CEPHOTO aHTHIPH/A U3 Ta30BOM CMECH
IIpou3BOACTBO KOHTAKTHOI CEPHON KHUCJIOTHI U3 cepbl HAPYIoro 4 [1-4]
CHIPbS
[TonyyeHrne KOHTaKTHOW CEPHOM KUCIIOTHI U3 CEPBI
[lomyueHre KOHTAKTHOW CEPHOM KUCIIOTHI U3 Pa3JIMYHOTO CHIPhS
IlepeyeHb NPAKTHYECKUX 3AHATHH
Yu4eOHo-
Tema npakTuyeckoro 3aHssTus. Bonpocsl, orpadaTbiBaeMble HA Bcero
NMPAKTHYECKOM 3aHATHH 4acoB METOIITHECItoe
ol0ecnieyeHune
1 2 3
MartepuanbHblii 6ajlaHC CYHIMIIbHO-a0COPOLIMOHHOIO OTAEICHUS 4 [11]
PacueTr npou3BOANTENBHOCTH Ta301yBKHU (HArHETATEJIs) 2 [12]
Ilepedennb 1a00paTOPHBIX padoT
YuebHo-
Tema s1adopaTopHbIX padoT. 3axanus, Bonpocel,0TpadareiBaeMbie Ha|  Bceero
J1a00pPaTOPHOM 3aHATHH 4acoB MeToHecicoe
olecneyeHue
1 2 3
CBo¥iCTBa Cephl U €€ COCTMHCHUN 2 [6]
CBoiicTBa CEpHOI KUCIIOTHI 2 [10]
3agaHus 119 CAMOCTOATEIbHOM PadoThI CTYICHTOB
Beero YueOHo-
Bonpocs! AJ151 caMOCTOSITeJILHOTO H3yYeHHsA(3a1aHH) YACOR MeToAnYecKoe
olecrneyeHue
1 2 3
9 cemectp
OO01ue cBeleHHUsI 0 cepe 20 [1-26]

Coneprxanue cepbl B 3eMHOU KOpe

Crnioco0bI moJry4eHus cepsbl

IToa3eMHast BbIIIJIaBKa CEpBI IIEPErPETON BOAOU
[Tonzemuast razuduxaius cepsl

[Tonmy4yenue cepbl U3 CynbOUIHBIX PY/I.
Tepmuueckass BO3rOHKacepsl

ITosnyueHue ceppl BOCCTAaHOBIIEHHMEM CEPHUCTOTO rasa
Merona Opxita

[Tonyyenue cepbl U3 CEPOBOIOPOACOAECPKAILIMX ra30B




Cyxas o4ucTKa razon

Mokpas ouucTka ra3oB

Cepa, BbinycKaeMasi B IPOMBIIJICHHOCTH M ee IPUMeHeHHe 30 [1-26]

[Tpumenenue cepbl B IPOU3BOACTBE CEPHON KUCIIOTHI

[TomumepHast cepa 1 criocoObl ee MOTydeHUs

[TpumeneHue cepbl B INMHHOM MPOMBIIIIICHHOCTH

W3roroBieHre KOMITO3UIMOHHBIX MAaTEPUAIIOB CTPOHUTEIHHOTO
Ha3HAYCHUS

OO01ue cBeleHUsI 0 CEPHOIi KUCJI0Te 20 [1-26]

JlnHaMyKa pa3BUTHS CEPHOKUCIOTHOTO IPOM3BO/ICTBA

HcTopus pa3BUTHSA CEPHOKHCIOTHOTO POU3BOJCTBA

Cnoco0bI MPOU3BOICTBA CEPHOM KHUCIIOTHI

OOmu1re cBeIeHUs] O CEPHUCTOM M CEPHOM aHTUAPATAX

IMonydyenne cepuucroro razalleun mist o6xura Kosrdeana 28 [1-26]

[Teun nuia coxuranus cepsl

[Teun st cxxuranus cepoBoopoaa Mcmons3oBanue Termaa 00KUTOBOTO

rasa
10 cemectp
IIpou3BoACTBO CepHOI KHCJIOTHI KOHTAKTHBIM CIIOCOO0M W3 46 [1-26]
KOJTYeqaHa

OYNCTHOCOTACTICHHECOBPEMEHHOT OKOHTAaK THOT OTIPOU3BO/ICTBA

VYcnoeus nporecca okuciaeHuss SO, B SO3 Ha BaHAIMEBOMKATAIM3aTOPE
KoHTaKkTHOEOT/IeIeHNEeCOBPEMEHHOTOCEPHOKUCIIOTHOT03aBOAA
[Tonyuenue 100%-norou crabunuzapoBannoro SOz u
KOHIICHTPUPOBAHHOTO OJieyMa

O0e3BpeKUBaHUE OTXOJIAIINX ra30B
AGCOpOIIMOHHOCOT/ICIIEHUECOBPEMEHHOTOKOHTaKTHOT03aBO/1a
[Tony4yeHne BBICOKOKaYECTBEHHOM CEPHOW KUCIOTHI

IIpon3BoOACTBO KOHTAKTHOW CEPHON KHUCJIOTHI U3 CePhbI HAPYTOro 46 [1-26]
ChIPbA

[TonyyeHne KOHTaKTHOM CEPHOM KUCIOTHI U3 CEPOBOIOPOAAMETOIOM
MOKPOTO KaTanan3a

[Tepemernienue raza u KUCIOTHI
TexHUKO-IKOHOMHUYECKHUEBOITPOCHICEPHOKUCIOTHOTONPOU3BOCTBA

Oobpa3oBaTe/ibHbIE TEXHOJIOTHH

Peanuszanus ocBOEHMs] JaHHOW AMCLUUIUIMHBI OOECHEUMBAETCS JOCTYIIOM KaKJI0ro
oOy4arorerocsi Kk 0azaMm JaHHbIX U OMOIMOTEYHBIM (DOHAAM, POPMUPYEMBIM IO TOITHOMY
MEePEYHIO TUCHUILIUH (MOIYJIe) OCHOBHOM oOpa3oBarenbHO nporpammel. B BUTU HUAY
MU®DU peiicTByeT KOMIBIOTEPHBIE KIACCHI, B KOTOPBIX MPOBOAATCA 3aHATHS 1O PA3TUYHBIM
JUCIUIUIMHAM HaIpaBJieHUs! TMOATOTOBKH «XUMHUYECKas TEXHOJIOTHS», B TOM 4YHUCIE U
KJIaCChl O0ecnedyeHbl JOCTYNOM K ceTh MHTepHeT misi  caMOCTOSITENIbHOM MOJATOTOBKHU
ctynaeHToB. Ha kadenpe mmeeTcss KOMIbIOTEPHI ¢ BO3MOKHOCTBbIO PabOThI B CHEIMAIbHBIX
mporpaMmax M JOCTylla K COBPEMEHHBIM TpodeccCHOHAIbHBIM 0Oa3aM JIaHHBIX,
WH()OPMAIITMOHHBIM CIPABOYHBIM M TOMCKOBBIM CHCTEMaM, K TaKuM Kak 0a3a JaHHBIX
nepuoanyecknx u3gaanuil. Llenpio nmpu 3ToM sABiIsSIETCS] BBIPAOOTKA Y CTYJCHTOB HABBIKOB H
KOMIIETEHIIUM, MO3BOJIAIONIMX CAMOCTOATEIbHO BECTH MCCIEIOBATEIbCKYI0O M HAy4HO-
MeIarorM4ecKyto padoTy.



[IpakTryeckast MOATOTOBKA MPHU pealu3aluu y4eOHOW TUCHUIUIMHBI OpTaHU3YeTCs
IyTEM MPOBEACHUS MPAKTUYECKUX 3aHATHHA, IPEAyCMATPUBAIOIINX Y4acTHEe 00yJarouXxcs B
BBITIOJIHEHUH OTJIEJBbHBIX JJIEMEHTOB DPAa0OT, CBS3aHHBIX ¢ Oyaymied mpodeccuoHaTbHON
AeSITeTbHOCTBIO.

[TpakTHyeckasi MOATOTOBKA TaKKe BKJIIOYAET B ce0s 3aHATHSA JEKUMOHHOTO THIIA,
KOTOpBIE  MpeaycMaTpuBalOT  Mepenady  ydeOHoW  uHpopManuud  oOydarouuMmcs,
HEOOXOMUMOW Ui TOCHEAYIOUIETO BBIMOJHEHUS pPadOT, CBA3aHHBIX C Oymymen
npodecCHOHATBLHON 1EATENbHOCTHIO.

AyIuTOpHBIE 3aHSATHS TPOBOASATCA B BUAE JieKuuil ¢ wucnonb3oBanuem IIK u
KOMITBIOTEPHOTO TPOEKTOpa, MPAaKTHYECKUX 3aHATHH, ¢ wucnojib3oBanueM [IK mpu
npoBefeHH  pacueroB. CamocTosiTenbHass paboTa  CTYJAEHTOB  MPOBOJUTCS IO
PYKOBOJICTBOM IIPENOAaBaTeNiell, ¢ OKa3aHMEM KOHCYJIbTAIlMi U IOMOIIM MPH MOJITOTOBKE K
KOHTPOJIbHBIM pab0TaM, BHIMIOTHEHUN JOMAITHUX 3aJaHUi.

DoH/ OLICHOYHBIX CPEICTB
@®OHJ OLEHOYHBIX CPEACTB MO JUCLMILUIMHE OOECHEUMBAET IPOBEPKY OCBOCHMS
IUIAHUPYEMBIX PE3yJbTaTOB OOy4YeHHs (KOMIIETEHIMH M WX HHIMKATOPOB) MOCPEACTBOM
MEpPOIPUATHIA TEKYIIETO, PyOSKHOTO M MPOMEKYTOYHOTO KOHTPOJIS 110 IUCHUIUIMHE.
CBs3bp Mexny (popMUPYEMBIMU KOMIETEHIUSAMU U (POpPMaMHU KOHTPOJIS UX OCBOCHUS
MIPE/ICTABIICHA B CIEAYIONIEH TabIuIe:

Haumenosanue
Ne Kon v HanMeHoBaHMe HHIMKATOpa HaumenoBanue
KOHTPOJIUPYEMBIX .
n/m JOCTUKEHHS] KOMITETEHIUI OLICHOYHOT'O CPEJICTBA
paszenoB (TeMbl)
9 cemectp
BxoaHo KOHTPOJIb
1 | BXxogHO#i KOHTPOJb 3-I1K-2 3HaTh CBOMCTBA XUMHUYECKUX Bomnpocsl BXOgHOT0
2JIEMEHTOB, COEIMHEHNI U MaTepUaJIOB Ha KOHTPOJIS (YCTHO)
UX OCHOBE JUIsl COOTIOIEHUS
TEXHOJIOTMYECKOI0 perjiaMeHTa
V-IIK-2 YMeTh Ucnonb30BaTh 3HAHUS
CBOMCTB XUMHUYECKHUX JIEMEHTOB,
COEIMHEHMI U MaTepHajIoB Ha UX OCHOBE
JUIS PEILIEHNUs 3a1a4 10 BBITYCKY MPOIYKIUU
B CTPOI'OM COOTBETCTBHH C TEXHUUECKUMU
TpeOOBaHUSIMU
ATTecranus pas3ienoB, TEKYIIHI KOHTPOJIb YCIIEBAEMOCTH
1 OO0uue cBeneHus o 3-IIK-2 3HaTh CBOMCTBA XUMHUYECKHUX Otuer no nmabopaTopHOI
cepe 3JIEMEHTOB, COEIMHEHNI U MaT€PUAJIOB HA paboTte (MUCbMEHHO)
CrniocoOsI mosTyueHus WX OCHOBE JJIsl COOIIOIEHUS
cepbl TEXHOJIOTMYECKOI0 PErJIaMEHTa Pemenue 3anau
Cepa, BbIIycKacMasl B V-1IK-2 YMeTh ucnonb30BaTh 3HAHUS (MMCBEMEHHO)
MIPOMBIIIJICHHOCTH U €€ | CBOMCTB XMMUYECKHX DJIEMEHTOB,
MIpUMEHEHNE COEIMHEHMI U MaTepHajIoB Ha UX OCHOBE Tect (mUCbMEHHO)
2 OO0111e cBeaEeHUS O JUTSL pEIICHUS 3a/1a4 1O BBIITYCKY MPOAYKIMH | OTYeT 1o J1abopaTOpHOU




CEpPHOM KHUCIIOTE

B CTPOTOM COOTBECTCTBUH C TCXHUYICCKUMU

ITonyyenue cepHUCTOrO
rasa

TpeOOBaHUSIMU

B-I1K-2 Bnaners HaBbIKaMH pa3padOTKu
MPEAJIOKEHUS IO KOMIUIEKCHOMY
WCIOJIb30BAHUIO CHIPbS U YTUIN3ALUU
OTXOJI0B IPOU3BOCTBA

3-11K-7 3HaTh TEXHOJOTUHU U CUCTEMBI
JKOJIOTHYECKOT0 MEHEKMEHTA MPU
MPOBEACHUHU UCIIBITAHUH C UCTIOIb30BAHUEM
TEXHUYECKUX CPEJICTB

V-IIK-7 YMeTb BBINONHATH PaOOTHI O
cOOpyY M HAKOIUICHUIO JAHHBIX MIPH
pa3paboTKe TEXHOJIOTMYECKUX MPOIIECCOB
B-IIK-7 Bnanerp HaBbIKaMu BbIOOpa
TEXHUYECKUX YCTPONCTB U TEXHOJIOTHII C
Y4ETOM SKOJOTHYECKHUX MOCIEeICTBUN UX
MIPUMEHEHHUSI JIJIs1 TOJATOTOBKHU MTPOEKTA
IJIaHA MEPOIIPHUSATUN 110 UCTIOIB30BAHUIO
CBIPBS B JIONTOJIHUTEIBHBIX
MIPOU3BOJICTBEHHBIX LIEJIAX

pabote (MUCEMEHHO)

Pemenue 3amau
(MMCbMEHHO)

TecT (MUCHMEHHO)

HpOMC)I(YTO‘lHaH aTTcCTaluusa

1

3auer

[1K-2, IIK-7

‘ TecT (MUCHMEHHO)

10 cemectp

Bxo1HOM KOHTPOJIb

Bxo1HOM KOHTPOJIb

3-11K-2 3HaTh CBOMCTBA XMMHYECKHUX
3JIEMEHTOB, COEITUHEHUI U MaTepUaIOB HA
HX OCHOBE JIJIsI COOIIOICHMS
TEXHOJIOTMYECKOTO pErjiaMeHTa

V-IIK-2 YMeTb HCcoias30BaTh 3HAHUS
CBOMCTB XUMHYECKHUX DJIEMEHTOB,
COCIMHEHUI M MaTepruajoB Ha UX OCHOBE
JUTSL pEIIeHUs 3a/1a4 10 BBIMTYCKY MPOTYKIIUH
B CTPOTOM COOTBETCTBHH C TEXHUYECKHUMHU
TpeOOBaHUSIMU

Bonpocsl BxogHOrO
KOHTpPOJIS (YCTHO)

ATtTect

anus pasacios, TCKYH_II/Iﬁ KOHTPOJIb YCIICBACMOCTH

[Tpou3BoICTBO cepHOM
KHCJIOTBhI KOHTAKTHBIM
CIoco0oM u3
KoJTuejaHa

3-IT1K-2 3narh cBOMCTBAa XUMHYECKHUX
AJIEMEHTOB, COCTMHEHNUN U MaTePUAIOB HA
HUX OCHOBE IS COOJIFOAECHUS
TEXHOJIOTHYECKOTO PerylaMeHTa

[IpousBoacTBo
KOHTaKTHOM CEepHOM
KHUCJIIOTBI M3 CEpbl U
JIPYTOTO ChIPhS

V-IIK-2 YMeTh HCnoIb30BaTh 3HAHUS
CBOMCTB XUMHUYECKHUX IJIEMCHTOB,
COCIMHEHUI U MaTepHUajIoB Ha UX OCHOBE
JUTSL PEIlIeHus 33714 110 BBITYCKY MPOTYKIIUU
B CTPOTOM COOTBETCTBHH C TEXHHUECKUMU
TpeOOBaHUSIMU

B-I1K-2 Brnaners HaBbIKaM# pa3pabOTKH
MIPEJITIOKEHUS TI0 KOMIUICKCHOMY

Pemienue 3agau
(MMCHMEHHO)

Tect (mUCBMEHHO)

Pemmenue 3agau
(MHCHMEHHO)

Tect (MUCHMEHHO)




WCIIOIBb30BAHUIO CHIPhS U YTHIIM3ALUU
OTXOJIOB MPOU3BOJICTBA

3-I1K-7 3HaTh TEXHOJIOTHH H CUCTEMBI
9KOJIOTUYECKOT'0 MEHEKMEHTA ITPU

IIPOBCACHUHN HCITBITAHUH C UCIOIL30BaHUEM

TEXHUYECKUX CPEICTB
V-IIK-7 YMeTh BBITIOJHATH pabOTHI 11O
cOOpy M HAKOILJICHUIO JAHHBIX MIPU

pa3pa60TKe TCXHOJIOTHYCCKUX IMIPOLCCCOB

B-ITK-7 Bnaners HaBbIKaMH BBIOOpA
TEXHUYECKUX YCTPOMCTB U TEXHOJIOTUH C
Y4€TOM JKOJIOTUYECKHUX ITOCIIEICTBUM UX
IIPUMEHEHHUS [T TIOATOTOBKH IIPOEKTA
IIJIaHA MEPOIIPHUATHH 110 UCIIOIb30BAaHUIO
CBIPBS B JOIIOJIHUTENBHBIX
IIPOU3BOJICTBEHHBIX LIEIAX

[IpomexxyTouHas arrecrauus

1 | Dk3amen [K-2, T1IK-7 Tect (mUCBMEHHO)
HepequL OCHOBHBIX IIOKa3aTejeu OLOCHKH PC3YyJIbTATOB, 3JICMCHTOB IIPAKTHYCCKOI'O
OIIbITA, 3HAaHUN U YMCHHﬁ, IMOMICKAINUX  BXOAHOMY, TCKYIICMY KOHTPOJIO H

MMPOMEKYTOYHOU aTTECTALINU

HanmenoBanue
Ne Konx n HanMeHOBaHME HHIMKATOpa PesynbTarsl 00yueHus no
n/n KOHTPOIHMPYEMBIX JOCTUKEHHS] KOMIIETEHIIUU JUCLUIUINHE
pa3zesnoB (TeMbl)
9 cemecTp
Bxo/1HOW KOHTPOJIb
1 | BxoaHOM KOHTPOJIb 3-T1K-2 3Hath cBOMCTBAa XUMUUECKUX | 3HAET CBOMCTBA XUMHUUYECKHUX
JJIEMEHTOB, COEIMHEHNUN U JJIEMEHTOB, COEIMHEHNUN U
MaTepUajIoB Ha UX OCHOBE JJIf MaTepuasoB
COOTIOACHHSI TEXHOJIOTHYECKOT O
perimameHTa YMeeT HCIosIb30BaTh 3HAHUSA
V-IIK-2 YMeTh UCT0Ib30BaTh 3HAHUS | CBOMCTB XUMUYECKUX
CBOMCTB XMMHUYECKHUX JIEMEHTOB, JJIEMEHTOB, COEIMHEHNUN U
COEIMHEHUI U MaTepHUaIOB HA UX MaTepUajIoB Ha UX OCHOBE JJIs
OCHOBE JIJISl PELIEHUS 3a4a4 110 peleHus 3aaa4
BBIYCKY IPOAYKIIMH B CTPOIOM
COOTBETCTBUM C TEXHUUECKUMHU
TpeOOBaHUSIMU
ATTecranus pas3ienoB, TEKYIIMI KOHTPOJIb YCIIEBAEMOCTH
1 | Obume cBenenuss o | 3-1IK-2 3Hath cBoiicTBa XUMUYECKUX | 3HAET CBOICTBA CEPHI,
cepe 3JIEMEHTOB, COCJUHEHNI U CIOCOOBI TIOJTYYEHUS CEephl,
CriocoObl  MOyYeHUs | MaTepUaIoB Ha UX OCHOBE IS TEXHOJOTMYECKYIO CXEMY
cepsl COOTIOICHHS TEXHOJIOTHYECKOT O MIOJIy4EHUS CEPbl METO0OM
Cepa, Bblllyckaemasi B | perjlaMeHTa Kiayca, Buasl BblltyckaeMoi
npoMbinieHHOCTH u ee | ¥Y-IIK-2 YMmeTs nernonb30Bath 3HaHUS | CEphl, IPUMEHEHHE CEPBI
IIPUMEHEHNE CBOMCTB XUMHUYECKHUX JIEMEHTOB,
COEIMHEHUI M MaTeprajoB Ha X YMeer mosnb30BaThCA
OCHOBE JJIs pELIEHU 3a4a4 110 METOJIUKON UCCIIEOBAHUS
BBINYCKY IPOAYKIIMU B CTPOrOM AIIOTPONTMYECKUX
COOTBETCTBUM C TEXHUUECKUMHU Mo Iu(UKaII cepbl, CBOMCTB




OOmue cBeneHuss O
CEpPHOM KHUCJIOTE

[ToryueHnue cepHUCTOTO
rasa

TpeOOBaHUIMU

B-I1K-2 Brnaners HaBBIKAMU
pa3pabOTKH MPEAJIOKEHUS IO
KOMILIEKCHOMY UCITOJIb30BaHUIO
CBIPBS M YTHJIM3AIIMHA OTXO/I0B
MIPOU3BOJICTBA

3-1IK-7 3HaTh TEXHOJOTUH U CUCTEMBI
9KOJIOTUYECKOT0 MEHEKMEHTA ITPU
MIPOBEICHUH UCTIBITAHUI C
WCIIOIb30BAHUEM TEXHUYECKUX
CpeICTB

V-IIK-7 YMeTb BBINONHATH PaOOTHI IO
cOOpY M HAKOILJICHUIO JAHHBIX MIPU
pa3paboTKe TEXHOJIOTHUECKUX
MIPOLIECCOB

B-I1K-7 Bnaners HaBbIKaMH BBIOOpA
TEXHUYECKUX YCTPOICTB U
TEXHOJIOTHH C YU€TOM HKOJOTUYECKUX
MOCIIEACTBUI UX MPUMEHEHUS st
MOATOTOBKU MPOEKTA TIaHa
MEPOIPHUATHIHA 110 HCTIOIb30BAHHUIO
CBIPBS B JIONTOJIHUTEIBHBIX
MIPOU3BOJICTBEHHBIX IIEIISAX

Cepbl, KOJTMYECTBEHHOTO
OnpeJIeJICHUsI CEPHUCTOTO
HaTpUs

Bnaneer meroaukoii pacuera
nokasaresei mporecca
oborareHus
CEpOCOJEPIKAIIETO ChIPbS,
BBIXOJIa CEPOCOIEPKAILETO
CBIPBS B IPOLIEHTHOM
OTHOUIICHNU

3HaeT CBOMCTBA CepHOM
KHUCJIOTHI, €€ CTPOCHHE,
CHocoObI MPOM3BOCTBA
CEpPHOM KHUCIOTHI, ChIPbE,
UCIIONIB3YEMOE IS
IIPOU3BOJCTBA CEPHOU
KHUCIIOTHI, (pU3HUKO-
XUMHUYECKHE OCHOBHI 00KHTa
KOJTueaHa, meuu Juisg 00Kura
KOJIY€/IaHa U Cephbl

YMeer mosb30BaThes
METOAMKOW HCCIIeIOBAHUS
cBoicTB okcuaa cepsl (1V) u
CEPHOU KHCIIOTBI

Brnaneer meroaukon pacuera
(U3NKO-XUMHYECKUX
noKa3aTenell CepHON KUCIOTHI
U 0JIeyMa, TETJIOBOTO
s¢dexra pazdbaBieHUs CEpHOI
KHCJIOTHI,
HIPOU3BOIUTEILHOCTH U
WHTEHCUBHOCTH
CEPHOKHUCIIOTHOTO
o0opynoBaHus, TOKa3aTENeH
Ipouecca MoJIy4eHHUs
CEpHHUCTOrO rasa

HpOMe)I(y'TO‘lHa}I aTTcCTalnusa

3auer

IK-2, TIK-7

JleMOHCTpUpYET OCHOBHBIE
3HAHUS U YMCHHUS B

COOTBCTCTBUH C pa3aciiaMu 1,
2.

10 cemectp

BxoaHOM KOHTPOJIb

BxoHOM KOHTPOJIb

3-T1K-2 3HaTh CBOMCTBA XUMHYECKUX
3JIEMEHTOB, COCIUHEHUHN U
MaTepuajioB Ha UX OCHOBE JIJIS
COOJIIOICHHS] TEXHOJIOTHYCCKOTO
periamMeHTa

V-IIK-2 YMeTh UCIIOJIL30BaTh 3HAHMS
CBOMCTB XMMHYECKUX DJICMEHTOB,
COEIMHEHUI U MaTepuasoB Ha UX
OCHOBE JJISl pEIIEHU 33724 110

3HaeT CBOMCTBA XUMHYECKUX
3JIEMEHTOB, COCIMHEHUN U
MaTepHuaioB

VYMeeT HCIIONB30BaTh 3HAHUS
CBOMCTB XMMHYECKUX
9JIEMEHTOB, COSINHEHUN 1
MaTepuaioB Ha UX OCHOBE JJIs
perieHus 3aaaq




BBIITYCKY TIPOAYKIIUH B CTPOTOM
COOTBCETCTBUH C TCXHUYCCKUMU
TpeOOBAHUSIMU

ATtTecTanus pazJenoB, TEKYILUNA KOHTPOJIb yCIIEBAEMOCTH
1 | IIpousBoactBo cepHoit | 3-I1K-2 3HaTh cBOMCTBA XUMHUYECKHX | 3HAET  (PU3UKO-XMMHUYECKHE
KHUCJIOTBl KOHTAKTHBIM | 3JIEMEHTOB, COCIMHEHUN U OCHOBBI IIpOLIECCA OYUCTKH
crocoboM U3 | MaTepUaJIOB HA UX OCHOBE JUIS 00XMroBoro rasza, (usmKo-
KOJI4elaHa COOJIIO/ICHHSI TEXHOJIOTUIECKOTO XUMUYECKHE OCHOBBI
perimameHTa npouecca OKHCJICHUS
V-1IK-2 YMeTh ucnonb30BaTh 3HAHUSI | CEPHUCTOTO aHruapua,
CBOMCTB XMMUYECKHUX JIEMEHTOB, (U3NKO-XUMHUYECKUE OCHOBBI
COCIMHEHUM U MaTepUajIoB Ha UX rporecca W3BJICYCHUS
OCHOBE JJISl PELIEHUS 3a4a4 110 CEpHOTO aHTHJIpHuaa u3
BBIIYCKY IPOAYKIIMU B CTPOIOM ra3oBOM cMecHu
COOTBETCTBUM C TEXHUYECKUMU YMeeT nonb30BaThCs
TpeOOBaHUAMHU METOJIMKOH pacueTa
B-IIK-2 BiageTs HaBBIKaMU CYLIWJIBHOM OalrHu
pa3pabOTKU MPEIOKEHHSI 110 Biageer meronukoi pacuera
KOMIUIEKCHOMY HMCIIOJIb30BaHUIO KOJINYECTBA KOHTAKTHOMN
CBIPBS M YTHIIN3ALlMHM OTXO0/10B MAaccChl B anmnapare ¢
IIPOU3BOJICTBA IIPOMEKYTOUYHBIM
3-I1K-7 3HaTh TEXHOJIOTHU U CUCTEMBI | TEIUIOOOMEHOM
2 | IIpousBoncTBO 9KOJIOTMYECKOT0 MEHEIKMEHTA ITPU 3HaeT NOJIyYeHUE KOHTAKTHOU
KOHTaKTHOU CEpHOH | IPOBEACHUH UCIIBITAHUN C CEPHOM KHCJIOTBI W3 CEpHI,
KHCIIOTBI M3 CEpbl M | UCIOJIB30BAHUEM TEXHUYECKUX TEXHUKO-I)KOHOMHUYECKUE
JIPYroro Colpbs CPEACTB IOKa3aTeu IIPOU3BOJCTBA
V-IIK-7 YMeTb BBINONHATH PAOOTHI IO | CEPHOIM KUCIOTHI KOHTAKTHBIM
cOOpY M HAKOIJICHUIO JAHHBIX IIPU crocooomM
pa3paboTKe TEXHOJIOIMUECKUX YMeeT nonbp30BaThCs
IIPOLIECCOB METOJIMKOH pacyeTa OalHu
B-I1K-7 Bnanets HaBbIkamMH BbIOOpa KOHJIEHCATOpa
TEXHUYECKUX YCTPOUCTB U Bnaneer meroaukoii pacuera
TEXHOJIOIMH C y4E€TOM JKOJIOIMYECKHUX | KOHTAaKTHOTO arapara ¢
MOCJIEACTBUI UX MPUMEHEHUS AJIs no0aBJIeHHEM BO3JlyXa Mocie
MIOATOTOBKH ITPOEKTA IIaHA CJIOEB KOHTAaKTHOW MacCBhl,
MEPONPHUATHI O UCIIOIB30BAHUIO MIPOU3BOIUTENBHOCTH
CBIPBS B JIOIIOJIHUTENBHBIX ra30/lyBKM (HarHeraress)
IIPOU3BOJICTBEHHBIX LIEJISAX
ITpomexyTouHas aTTecTanus
IK3aMeH IK-2, TIK-7 JleMOHCTpHUpYET OCHOBHBIE
3HAHUS U YMEHUS B
COOTBETCTBUH C pa3fesamu |,
2.
OueHoYHBbIE CpeacTBa
Ne HanmeHnoBanue Kparkas xapakrepuctuka oneHoyHoro | IIpencraBieHue oeHOYHOTO
/0 | OLIEHOYHOI'O CPEACTBA cpencTBa cpeacTBa B GoHe
9 cemectp
1 | BxoaHoit KOHTpOJIb CpencTtBo KOHTpPOJIs, OPraHU30BaHHOE | Y CTHBIN omnpoc - YO
KaK crenuanbHas Oecena

mpernojaBaTens ¢ Oo0yJaroluumcsl Ha
TEMbl, CBSI3aHHBIE C  U3y4aeMou
JTUCIHUIUIMHOW, W pAacCYUTaHHOE Ha
BBISICHEHUE o0BbeMa 3HAaHUI




o0ydaromerocss 10 ONpPEACICHHOMY
paszzaeny, TeMe, podyieMe M T.II.

Ortuer no
naboparopHoit pabote

TexHuueckoe  CpencTBO,  KOTOPOE
MOXET OBITh HCIOJB30BAHO  JUIS
KOHTPOJISI IPHOOPETEHHBIX CTYICHTOM
npoecCHOHATBHBIX ~ HABBIKOB U
YMEHUH 10 YIPaBJICHUIO KOHKPETHBIM
MaTepHaATbHBIM O0BEKTOM.

JlaGopaTtopHas pabora - JIP

HpaKTI/ILICCKOC 3aHATUC

Perienue 3a1a4 peKOHCTPYKTHBHOTO
YPOBHS, TIO3BOJISIFOIINE OLEHUBATD U
JMarHOCTUPOBATh YMEHUS
CHHTE3UPOBATh, aHAIN3UPOBATH,
00001aTh GaKTUUECKHUI U
TEOPETHUYECKUI MaTepHal C
(hopMyIHpOBaHUEM KOHKPETHBIX
BBIBOJIOB, YCTAHOBJICHUEM IPUYNHHO-
CJICJICTBEHHBIX CBSI3CH.

Pemenue 3agau - 31

KonTponbnas padota

CpencTBo NpoBEPKU YMEHHUM IPUMEHSTh
MOJIYYCHHBIC 3HAHUA IJId pCUICHUA 3aJa4
OIIPEJICJICHHOT0 TUIIA 10 TEME UJIH
paszeny

KonTponbnas padora - KP

Tect

Cucrema cTaHJapTU3UPOBAHHBIX
3a7aHui, TTO3BOJISIOIIAs
aBTOMAaTH3MPOBATH MPOLIEAYPY
W3MEpEeHUs YPOBHS 3HAHUN M YMEHUI

Tecter - T

00yuJaromerocs.
10 cemectp
BxonHoi KOHTPOJIb CpencTtBo KOHTpPOJIs, OPraHu30BaHHOE | Y CTHBIN ompoc - YO
KaK crienanbHas Oecena

MpenojaBaTesis ¢ 00yJarolmuMcs Ha
TEMbI, CBSI3aHHbBIE C  HM3y4yaeMoM
JUCHUIUIMHON, W PACCUMTAaHHOE Ha
BBISICHEHUE o0beMa 3HAHUU
oOyuyarolerocss MO OMNpeJIEICHHOMY
pazneny, TeMe, mpobieme u T.11.

[IpakTnueckoe 3aHsATHE

Pemenue 3aga4 peKOHCTPYKTUBHOTO
YPOBHSI, IO3BOJIAIOIINE OLIEHUBATh U
JTUArHOCTUPOBATH YMEHUS
CUHTE3UPOBATh, AaHAJTU3UPOBATh,
000011aTh (paKTUYECKUl U
TEOPETUUECKUI MaTepua ¢
hopmynupoBaHUEM KOHKPETHBIX
BBIBOJIOB, YCTAHOBJICHUEM MTPUUMHHO-
CIICICTBEHHLIX CBS3EH.

Pemrenne 3amau - 31

KonrponsHas pabora

CpenctBo MpoBepKH yMEHUH TPUMEHSTH
[IOJTyYEHHBIC 3HAHMS U1l PEIIEHUS 3a1a4
OIIPEJEICHHOrO THIIA 110 TEME UIIU
pasaeiy

KonrtpomnbHas padora - KP

Tect

Cucrema CTaHJIapPTU3UPOBAHHBIX
3aJIaHNM, MO3BOJISIONIAs
ABTOMAaTU3HPOBATh MpoLenypy

W3MEPEHMS YPOBHS 3HAHWM U YMEHUU
00y4Jaromerocs.

Tecter - T

Meronuueckue MaTepUalIbl,

ONpENEISAIOIIME TPOUEAYPhl OLECHUBAHUSA 3HAHU,



YMEHUH, BIaJeHUN U (UJTK) OTbITA ACSTENbHOCTH, XapaKTEPUIYIOIINX 3TaIlbl GOPMHUPOBAHUS
KOMIIETEHIINH.

9 cemecTp

Bomnpocsl BxoaHoro kourpos (YO):

. DJIEKTPOHHOE CTPOCHUE CEPBI
. [lomyaenue cepsl
. CepoBogopoa. Cynbhusl
. JAnoxcu cepol
. CepHucras Kuciaora
. CBolicTBa pa3z0aBIeHHON CEPHON KHCIOTHI
. CBOICTBA KOHLICHTPUPOBAHHOMN CEPHOM KHUCIIOTHI
. XUMHYeCKasi TEXHOJIOTHUS U €€ KiIacCupuKarms

© 0o NOo gk~ WD

. [IpuHIIMTIBI OOOTAIIEHUS CHIPhS

10.CymHocTh Katanu3a. Buabl KaTalTuTHYECKUX MPOLIECCOB

Bonpocsl 1151 oTyera mo jjadoparopHoi padore Nel:

1. Kak ocymectButh cienyroiue npespamienus: S — HpS — (NHy),S — (NHy),S, —
H,S, — H,S — S.

2. 3aKOHYMTE YPABHEHUS PEAKIU:
a) H282+02 —
6) Na,S,+SnS —
B) (NH,)»S,+H,SO4(komn11.) —
1) (NH,),S3+HNO;s(kon11. )—
I[) BaS4+03+H20—>

3. Ilpu B3aumoiericTBUH M30BITKA CEPhI C CYIh(UIOM HATPUSI B KOHIICHTPUPOBAHHOM
BOJTHOM pAacTBOpPE NPOMCXOJUT SIBJICHHUE «KAaTeHAMM» cepbl. KaTeHarus - crmocoOHOCTh
aTOMOB XMMHUYECKOT0 AJIEMEHTa 00pa30BbIBATH PA3BETBIICHHBIC W HEPA3BETBIEHHbBIC IICIIU.
CocraBbTe ypaBHEHHE 3TOU peakiuu. [[puBenute rpynnoBoe Ha3BaHUE MPOAYKTOB PEAKIIUU.

4. HazoBute cnenyromme coenuuenus: Nap[Sy], Kj[Sel, Ha[S2], Ha[S4], H2[Ss],
(NH,)2[Se].

5. Ilepeuncnure TpeOOBaHMS, TPEABABISIEMbIE K TOMEIICHUSAM IS XPaHCHUS
MOPOITKOOOPA3HOM CEPHI.

Bomnpocs! Aj1s1 oTyeTa mo JadoparopHoii padore Ne2:

1. Kakue u3 cynpduao — Al,S;, Cr,S3, Na,S, ZnS, PbS nonsepratorcs ruaponuzy?
Hate omnpenenenue ruaposnusy. [lodyemy He Bce CcynbPuabl, B COCTaB KOTOPBIX BXOJST
MHOT'03apsi/THbIe KATHOHBI (T.€. COJIA CJIa0bIX OCHOBAHUH), THIPOJIM3YIOTCS B pacTBOpe?

2. Kakoe KOJIMYECTBO SJEKTPOHOB MPUCOEAUHUTCS WM OTCOCAMHUTCS OT a30Ta B
A30THOM KHUCJIOTE IIPU €€ B3aUMOJEHUCTBUHU C CEPOU MO PEAKLIUU:

S + 6HNO; = H,SO,4 + 6NO, + 2H,0?
3. Uto Takoe peakuusi AUCMyTauu?
4. Tlpu kaKo#l CTENIEHN OKHUCIICHUS CEPhI €€ COSAMHEHUS Ha3bIBAIOTCS CyIb(umamu?



5. TlpuBenute mpumMep peaklUMu KOHIponopiuoHupoBaHusa. Kakue BemiecTBa Mpu
ATOM 00pa3yroTcs?
Bomnpocs! ass1 oTyeTa mo JadoparopHoii padore Ne3:
1. Onpenenmure 00beM cepHucToro raza SO, Maccoii 26 T Ipu HOPMAITBHBIX YCIIOBUSIX.
2. I'a3oBas cmech cocTouT U3 3 11 kucnopoja u 5 1 okcuna cepsl (1V). O0bembl ra3oB
MIPUBEIEHBI K HOPMaJIbHBIM YCIOBHUSAM. PaccuuTaTh Maccy CMeCH.
3. Onummumre ctpoeHne Moiekyabl SO,. KakoBbI KHCIOTHO-OCHOBHBIE CBOMCTBA 3TOTO
coenuHenus? B 000cCHOBaHUM OTBETa NMPUBEIUTE YPABHEHUSI COOTBETCTBYIOIIMX PEAKIIUMA.
4. OxapakTepusyiTe IPOMBIIUICHHbBIN crioco0 noiyuenust SO;.
5. I'me npumensiercs SO, U cepHUCTas Kucnora?
Bomnpocs! Ajs1 oTyeTa mo JadoparopHoii padore Ne4:

1. Ciumun 200 it 3 M u 300 mn 4 M pactBopa cynbduaa HaTpus. Paccuurtath
MOJISIPHYIO KOHILIEHTPALMIO MOJYyYEHHOTO PacTBOpA.

2. Kakas macca cepauctoro Hatpus coaepxurtcs B S0 mi 0,6 M pacteopa?

3. Onummre ctpoenne Monekyasl Na,S. Kakumu OKuCIUTEIBHBIMH — WIIH
BOCCTAaHOBUTEJIbHBIMU CBOMCTBaMHU 00J1aaeT 3T0 coenuHeHue? B oOocHoBaHuM oTBeTa
MIPUBEINTE YPABHEHUSI COOTBETCTBYIOIIUX PEAKIIHI.

4. OxapaktepuszyiTe B KpaTkoil (opMe MPOMBIIUICHHBIA CIIOCOO BOCCTAHOBJICHUS
Na,S yriem.

. I'me mpumensercs Na,S?

9]

Bonpocsl 1151 oTyera mo jjadopartopHoi padore NeS:

1. CoiicTBa THOCY/Ib(aTa HATPHUSL.

2. Hannmvre kaueCTBEHHYIO PEaKIINIO Ha THOCYIh(aT-HOH.

3. OcobenHoctu THOCYIb(aTa HaTPHS.

4. Hanummre peakiuio AUCCOIMAlUU CyJib(aTa HATPUS U CyJIb(PUTa HATPHUS.

5. [lpumenenue Tuocyibhara HaTPUS.

Bonpocsl 1151 oTyera mo JgadoparopHoi padore Ne6:

1. OnpenenuTs MacCOBBIC TOJIH SJIEMEHTOB B cepHOU KucioTe HySOy.

2. Ilytem pazoasienus S00 r 96 %-Hol cepHON KUCIOTHI BOJOMU, CIEIYET MOIYUYUTh
25%-nyto kuciory. Kakoit o0ObeM BOAbI A 3TOrO0 mOTpedyeTrcs | Kakas
Macca pa30aBIeHHON KUCIOTHI MOTy4nuTCs?

3. Ilepeunciure Gpu3ndecKre CBOMCTBA CEPHOM KHCIIOTHI.

4. Busipl CEpHOU KUCTOTHI.

5. Ilo kakoMy MpUHIUIY B3aUMOJCHCTBYET pa30aBieHHAasi CEpHas KHUCIOTa C
Mmetaiiamu. [IpuBenure peakuum.

3ajaum /151 BBINOJIHEHUS] MPAKTHYECKUX 3aHATHH:

1. Onpenenutsb ob1ee coaepkanne SOz B 50%-H0M cepHOM KUCIIOTE.

2. OmpenenuTh KOHIEHTPAIMIO KHUCIOTHI, B KOTOpoil oOmiee coxaepkanue SO;
coctaBiseT 57,14%.

3. Omnpenenuts mMaccy 100%-HO# cepHOW KHCIOTHI M BOABI, KOTOPHIE HEOOXOIMMO
cMemaTh s nojaydeHust 45%-HoW CEpHOUM KUCIIOTHI.



4. Onpenenutrb Maccy 20%-HOro osieyma, KOTOpyro cienyer cmemarb ¢ 10%-Hoit
CEpPHOM KUCIOTOMN I MOydeHUs: 98%-HON KUCIOTHI.

5. OmpenenuTh KOJIMYECTBO TEIUIA, BbLAENAMOMIErocs mnpu pazdaBieHuu 90%-Hoi
cepHOI KUCIOTHI 10 KoHueHTparuu 50% H,SO,4 ipu 20°C.

3ananusi KOHTPOJIbHOM padoThl (KP) BBIOIHAIOTCS HHAUBUAYAIBHO IO BapUAHTaM,
COOTBETCTBYIOINM Tocienuen mudpe mudpa crynenta (tadn. 1). BapuaHTbl KOHTPOJIBHBIX

3aJaHUM:
No BapuanTa 1 2 3 4 5 6 7 8 9 10
1 2 3 4 5 6 7 8 9 10
Ne sazanus 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.ITpumeHeHne CepHON KUCIOTHI

2.Cnioco0bI TPOU3BOICTBA CEPHOM KUCIOTHI

3.0011ue cBeZIeHUs! 0 CBOMCTBAX CEPHOM KUCIOTHI

4. Temneparypa KpUCTAJUIM3ALUN CEPHOU KUCIOTHI

5. TeMniepaTypa KUIIEHHs] CEPHOM KHUCIOTHI U 1aBJIICHUE NAPOB

6.I[110THOCTD CEpHOM KUCIOTHI

7.Termota 06pa3oBaHus CEPHON KUCIOTHI

8.Temnora pa36aBieHusl U CMEIIMBAHUS CEPHOU KUCIIOTHI

9.TemnoTta ucnapeHus: CEpPHON KHCIOTHI

10.TermmoeMKOCTh, TEIUIONPOBOIHOCTh, BS3KOCTh W TIOBEPXHOCTHOCHATSIKCHUE
CEpPHOU KHCIIOTHI

11.CBoiicTBa CEpHUCTOrO aHTUAPHUAA

12.CpoiicTBa CepHOTO aHTHUAPHUIA

13.CtangapThl Ha CEpPHYIO KUCIOTY U OJIEyM

14 Marepuanbl, NpUMEHSEMbIE [JIi W3TOTOBJICHUS amnmaparypbl CEPHOKHUCIOTHOTO
1[exXa: MEeTaJIbl U UX CILIABBI

15.Matepuanbl, TpUMEHSEMbIC ISl W3TOTOBJEHUS ammaparypbl CEPHOKUCIOTHOTO
1exa: XMuMUYECKH CTOMKHE HEOPTraHUUECKUEe MaTepUalIbl

16.Marepuanbl, nmpuMeHsSEeMble [JIi W3TOTOBIICHUS amnmaparypbl CEPHOKHUCIOTHOTO
1[eXa: XUMUYECKU CTOMKHE OPraHUuYECKUE MaTEpPUAIbI

17.0061ue cBesieHus O ChIphbe, MPEHA3HAYECHHOM JIJIs1 TIOJTYYEeHUSI CEPHOM KHUCTIOTHI

18.Coipbe 1151 MPOM3BOACTBA CEPHOM KUCIIOTHI: CEPHBIN KOJTUEIaH

19.Cripbe a1 MPOU3BOACTBA CEPHOM KHUCIOTHI: Ta3bl IBETHON METAILTYPIUu

20.CoIpbe 715t IPOM3BOJICTBA CEPHOM KUCIIOTHI: cepa

21.Tlomy4eHue cepbl U3 CAMOPYIHBIX PY/T

22 .Ilony4yeHue ra3oBoi cepbl

23.CpaBHUTEIbHASXAPAKTEPUCTUKACBOUCTBCEPHI,IIOJYUCHHOMPA3HBIMU  CIIOCOOAMU:
JIOCTOMHCTBA U HEJIOCTATKH

24 IlpuMmeHeHure cephl B IPYTUX OTPACIISIX MPOMBIIIUICHHOCTH

25.ChoIpbe 115 IPOU3BOCTBA CEPHOM KUCIIOTHI: CEPOBOIOPO/T



26.CoIpbe JUisi TPOU3BOJICTBA CEPHOU KUCIIOTHI: arjOMepallMOHHBIE T'a3, TOMOYHbIE U
roprouue ra3bl, 0TpabOTaHHBIE KUCIOTHI, TPABUIIbHBIE PACTBOPHI

27 ITpou3BOACTBO CEPHOU KUCIOTHI B MUPE

28.11pon3BoaACTBO CcepHOM KUCIOTH B Poccun

29.ITocnenHre NOCTHIKEHUS B TEXHOJIOTUH TTPOU3BOCTBA CEPHON KUCIOTHI

30.PeKOHCTPYKITUACEPHOKUCIOTHRIXYCTAHOBOKHAOCHOBECOBPEMEHHBIX
sHeprocOeperaImx TEXHOJIOTUN

31.Kakoil KOHIIEHTpallud W B KaKOM KOJUYECTBE HAJ0 B3SITh CEPHYIO KHUCIIOTY
(omeym), 4T0OBI pU CMENIeHUH ee ¢ 75%-Hol a30THOM KucnoTol moay4duth 1750 kr cmecu
coctasa: 62% H,SO,, 30% HNO; u 8% H,O?

32.Kakoil KOHIIEHTpallMd W B KaKOM KOJWYECTBE HAIO B35Th CEPHYIO KHCIIOTY
(osieyM), 4TOOBI TIpU cMelieHuu ee ¢ 75%-Hoil a30THOM kuciaoToi noixyuutsh 1700 kr cmecu
coctasa: 62% H,SO,, 30% HNO; u 8% H,O?

33.Kakoil KOHIIEHTpallui U B KaKOM KOJMYECTBE HAJI0 B35Th CEPHYIO KHUCIOTY
(omeyM), 4TOOBI TIpU CMEIICHUU €€ ¢ 75%-Ho# a30THOM KUCI0TON moyduTh 1650 kr cmecu
coctasa: 62% H,SO,, 30% HNO; u 8% H,O?

34.Kakoil KOHIIGHTpAllMd W B KaKOM KOJWYECTBE HAIO B35ATh CEPHYIO KHCJIOTY
(osieyM), 4TOOBI TIpU cMelIeHUU ee ¢ 75%-Hoil a30THOM kuciaoToi noayduts 1600 kr cmecu
coctasa: 62% H,SO,, 30% HNO; u 8% H,O?

35.Kakoil KOHIIEHTpallui U B KaKOM KOJMYECTBE HAJI0 B35Th CEPHYIO KHUCIOTY
(osmeyM), 4TOOBI TIPU CMEIICHUU €€ ¢ 75%-Ho# a30THOM KUCI0TON moyduTh 1550 kr cmecu
coctasa: 62% H,SO,, 30% HNO; u 8% H,O?

36.Kakoil KOHIIEHTpallMd W B KaKOM KOJWYECTBE HAIO B35ATh CEPHYIO KHCIIOTY
(oseyM), 4TOOBI TIpU cMelIeHuu ee ¢ 75%-Hoil a30THOM kuciaoToi noxydutsh 1500 kr cmecu
coctasa: 62% H,SO,, 30% HNO; u 8% H,O?

37.Kakoil KOHIIEHTpallMli U B KaKOM KOJMYECTBE HAN0 B35Th CEPHYIO KHUCIIOTY
(omeyM), 4TOOBI TIPU CMEIICHUU €€ ¢ 75%-Ho# a30THOM KUCI0TON moyduTh 1450 kr cmecu
coctasa: 62% H,SO,, 30% HNO; u 8% H,O?

38.Kakoil KOHIIEHTpallid W B KaKOM KOJWYECTBE HAIO B35ATh CEPHYIO KHCIIOTY
(oseyM), 4TOOBI TIpU cMelIeHuu ee ¢ 75%-Hoil a30THOM kucioToi noayuutsh 1400 kr cmecu
coctasa: 62% H,SO,, 30% HNO; u 8% H,O?

39.Kakoif KOHIIEHTpallMM M B KaKOM KOJMYECTBE HAAO0 B35IThb CEPHYIO KHUCIOTY
(omeym), 4TOOBI TpU CMEMICHUH ee ¢ 75%-Hol a30THOM KucIoTon moiayuuth 1350 kr cMecu
coctasa: 62% H,SO,, 30% HNO; u 8% H,O?

40.Kako#i KOHIIGHTpallMd W B KAaKOM KOJIMYECTBE HAJO B3ATh CEPHYIO KHUCIOTY
(osieyM), 4TOOBI TIpU cMelIeHuU ee ¢ 75%-Hoit a30THOM kuciaoToi noxydutsh 1300 kr cmecu
coctasa: 62% H,SO,, 30% HNO; u 8% H,O?

TecToBbBIE 3aJaHUS:
Bapuant Nel

1. HCeKTUIMABI - 3TO
a) XMMUYECKHUE TTpenaparsl, IpeAHa3HAYECHHbIE ISl CHUKEHUS ypOoxKasi;



0) XuMUYECKHeE Mpenaparsl, NpeHa3HaYeHHbIE JIsl OTITYTUBAHMS MTHII;
B) XMMHUYECKHUE MIpenaparhl, MpeAHa3HAYCHHbIE I YHUUYTOXKEHUS BPEHBIX HACEKOMBIX;
') XUMUYECKHE Mpernaparhl, IpeHa3HAYCHHBIC JIJIs1 YHUUTOKEHUSI OaKTepHil.
Bapuant Ne2
1. B kakoM cOCTOSIHMY HaXOJIUTCS caMOpoaHas cepa?
a) B TBEPJIOM;
0) B )KHJIKOM;
B) B ra3000pa3HOM;
') B PACTBOPEHHOM.

Bapuant Nel
2. KoHdurypaius BHEIIHETO 3JIEKTPOHHOTO CJI0SI aTOMa CepPhI
a) 3s” 3p*;
6) 1s%
B) 4s° 4p*;
r) 25° 2p*.
Bapuant Ne2
2. Haubonee XAPpaKTCPHBI CTCIICHU OKHUCJICHUA CCPBI B COCAMHCHHAX
a) +4,; +6;
0) -2; +2; +4; +8;
B) -2; +2; +4;
r)-2; +2; +4; +6.
Bapuant Nel

3. [Ipu kakoii TemnepaTtype IUIaBJICHHs ceépa MEHSET LIBET Ha Oypblii?
a) npu 100 °C;
0) ripu BhItIe 160 °C;
B) okozo 190 °C;
r) npu 50 °C.
Bapuant Ne2
3. IIpu xakoil Temneparype IIaBICHHs cepa MEHSIET LIBET ¢ Oyporo Ha TEMHO-KOPUYHEBBIN?
a) npu 100 °C;
0) ripu BhIIe 160 °C;
B) okotio 190 °C;
r) npu 50 °C.
Bapuant Nel
4. ®opmysna CEpHUCTOTO aHTUAPUIA
a) SO;
6) 8202;
B) SO,;
r) SOs.
Bapuant Ne2
4. ®opmyna CEpHOrO aHTUIPHUIA



a) SO;
0) S,0,;
B) SO;;
r) SOs.
BapuanTt Nel
5. Kakoe Komu4ecTBO MOJIEKYH CEpPhl y4acTBYeT IIpHu 00pazoBaHuu S,Br,?
a) 1,
0) 2;
B) 3;
r) 4.
Bapuant Ne2
5. Kakoe Kom4ecTBO MOJIEKYIT Cepbl y4acTBYyeT npu oopazoBanuu Al,S3?
a) 1,
0) 2;
B) 3;
r) 4.
BapuanTt Nel
6. Kakue npomykTel 00pa3yloTcs MNpU B3aMMOAECUCTBUM KOHIIEHTPUPOBAHHOM CEpHOM
KHMCJIOTBI C CEPOU MPH IJIUTEIBHOM HAarpeBaHUN?
a) SO+Hy;
0) SO+2H,0;
B) 3SO,+H;;
r) 350,1+2H,0.
Bapuant Ne2
6. Kakue npomaykTel 00pa3yroTcs IIPH B3aUMOJCHCTBUHN Pa30aBICHHON a30THOW KHUCIIOTHI C
cepon?
a) NO+H,;
0) H,SO4+2NO7T;
B) NO,+H,SOy;
r) 3NO,+2H,0.
BapuanTt Nel
7. Kakoe BpeMs HEOOXOIUMO IS OTCTOSI CKBRKMHBI B TIEPUO]] €€ OCBOEHUS Iepe]l MEePBbIMU
OTKaYKaMH CEpHI C MMO1AYEN TEIIOHOCUTEISA?
a) 1 yac;
0) 30 muH;
B) 5 MUH,;
r) 3 yaca.
Bapuant Ne2
7. Kak HazpiBaeTcs mepuoa paboThl CKBAKUHBI TP MOI3EMHOM BBITUTABKU CEPHI, KOTOPHIN
XApaKTEpU3YyEeTCsl IOCTENEHHBIM CHM)KEHHEM €€ MPOAYKTUBHOCTH, YBEIMYEHHEM YHUCIA



IPOPBIBOB BOJIbI MIPU OTKAYKE CEPhI, MOBBIIMIEHUEM YAEIBHOIO Pacxoja TEIJIOHOCUTENS U
HEYCTOMYMBBIM PEXKUM JT00BIUN?
a) MepuoJl OCBOCHUS;
0) nepuoj cCTabUILHOM PabOTHI,
B) IEPUOJ, CHI>)KEHHSI IPOU3BOAUTEIIBHOCTH;
I') IEPUOJ] 3aBEPIIEHUS IKCILTyaTalllH.
BapuanTt Nel
8. Kak Ha3piBaeTCs METOJl MOJYYEHHUS CEPbl, KOTOPBIA XapaKTEpU3YETCs CIIETYIOIIUM
ypaBHenuem: 2 FeS,—2 FeS + S,?
a) nmoay4yeHue cepsl MeTogoM Kiayca.
0) BOCCTaHOBJIEHUE CEPHUCTOIO ra3a TBEPIBIMU WM ra3000pa3HbIMU BOCCTAHOBUTEISIMH,
B) BOCCTaHOBUTEJbHAS IJIaBKa MEHOTO KoiyeAana no merony Opkia;
I') TepMUYECKas BO3TOHKA YaCTH CEPhI, BXOJSALIEH B COCTaB MUPUTA.
Bapuant Ne2
8. Urto Takoe mrenH?
a) OCHOBHOW MpPOAYKT, CIUIaB CYJAb(QUIOB »Keje3a M LBETHBIX METaIOB NEPEMEHHOIO
COCTAaBa;
0) NPOMEXYTOUHBI WM TMOOOYHBIM MPOAYKT, CIUIaB CYIb(UAOB XKeje3a U ILBETHBIX
METaJIJIOB IEPEMEHHOI'0 COCTABA,;
B) IPOMEKYTOUHBIN MM MOOOYHBIN NPOIYKT;
I') OCHOBHOM NPOAYKT, CILJIaB CYIb(UIOB TSKEIBIX METAIIIOB.

Bapuant Nel
9. U3 wero coctout GonoTHas pyaa?
a) Ca(OH),;
6) Fe(OH)s;
8) Al(OH)s;
r) Mg(OH)s,.
Bapuant Ne2

9. Kakoe konmnuyecTtBo cepbl 00pa3yeTcsi MpU OYMCTKE KOKCOBOTO Ta3a OT CEpOBOAOPOAA
AKTUBUPOBAHHBIM yTIIEM?
a) 90%;
0) 99%;
B) 100%;
r) 10%.
Bapuant Nel
10. [Ina kakux 1enen npuMeHsieTcs cenaparop B rexnonoruu Knayca?
a) U OTACJICHUS TPUMECEN OT KUCIIOTO Ta3a, MOCTYNAIOIIETO B PEaKIIMOHHYIO T1€Yb;
0) J1s1 OTACJICHUSI BIIaru OT Ta3a, MOCTYIAOIIETO B IMEYb MOJIOTPEBA,;
B) JJISl OTJIEJICHUSI CEPBI OT KUCIIOTO Tr'a3a, MOCTYNAIOMIETO B PEAKIIMOHHYIO 1€Yb;
T) IJIs1 OTACJICHUS Ta3a OT CEPbI, MOCTYNAIOIIEH B KOHAEHCATOP.



Bapuant Ne2
10. Kak Ha3bIBaeTcs cTaaus MOMy4YeHHUs! cepbl B TexHojoruu Kiayca, koTopas COCTOUT U3
MOCJIEIOBATENIbHBIX ~ ONEpalii  HarpeBa, KaTaJIMTHUYECKOM peakiuu U  OXJIaKJICHUS,
KOHJEeHCAIn?
a) TeXHOJIOTHYEeCKas;
0) mapoBas;
B) KaTAJIMTUYECKAS,
') TepMHUYECKas.

10 cemecTp
Bomnpocsl BxoaHoro kourpos (YO):

1.CBoiicTBa cepbl

2.CriocoObl MOTy4YeHHsI Cephl

3.Bune! BeITycKaemoii cepbl

4. TlpumeHeHue cepbl B MPOU3BOJICTBE CEPHOUN KUCIOTHI

5.Coco0bl MPOU3BOJCTBA CEPHOM KUCIOTHI

6.CTpoeHue 1 CBOMCTBA CEPHOM KUCIIOTHI

7.001mume cBeIeHNs O CEpHUCTOM aHTUJIpase

8.001mue cBeIeHus O CEpHOM aHTHUIPAJIC

9.CsIpbe 1S MPOU3BOJICTBA CEPHOM KUCIOTHI

10.ITeun mst 0Okura KouemaHa

3agaum U1 BHINOJTHEHUS] MPAKTHYECKUX 3aHSATHIA:

1. K 100 xr 50%-HO#1 cepHO#l KHCIOTHI TpubaBuiu 15 kr Boubl. Omnpenenute
KOHIIGHTPAIIMIO TIOJIYYMBIICHCS KHUCJIOTHI M TIOBBIIICHUE TEMIIEPaTyphl B PeE3yJbTaTe
pazbaBieHUs

2. Cxonbko FeS; comepxutcst B MPUPOTHOM KOTUETAHE, €CJIM IO JIaHHBIM aHaJu3a
cepsl B HeM 42,5%7?

3. [pu mosyueHnu cepHOM KUCIIOTHI KOHTAKTHBIM CIIOCOOOM Ha 1 T CKUTAaeMOro KoTdeiaHa
¢ comepxkanne 42,5% ceppl TpakTHYeCKH moiydaercss 1,2 T oneyma, comepxkamero 20%
«cBobomHOTrOY» anruApuaa SOz. OnpenenuTs MPOLEHT BBIX0/Ia CEPHON KHUCIIOTHI.

4. U3 320 T xomuenana FeS, ,comepxariero 42, 5% cepbl S, 6bu10 momyudeno 270 T
cepauctoro raza SO,. Beraucnuts pacxonusiii kodgdunuent u Boixoq SO, 1o cepe.

5. B koHTakTHOM ammapaTte B TeueHue cyTok okucisercs 170 1T anrugpuma SO,
creneHb okucieHus 98,7%. OnpeneanuTs 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.CpaBHHTEIbHBINAHATN3TOTYYCHUSICEPHOUKUCIOTHIM3KOMYETaHAN  DJIEMEHTapHOMN
cepbl. JloCTOMHCTBA ¥ HETOCTATKA METOOB

26.ITpon3B0ACTBOCEPHONKHUCIOTBIM30TXOISIIUXTa30BMETaTypPTHICCKUXIPON3BOJICTB

27 ITpou3BOACTBO CEPHOM KMCIOTHI U3 CEPOBOIOPOIA

28.006e3BpeKMBaHIE OTXOSIINX Fa30B B MIPOU3BOJICTBE CEPHOM KHUCIOTHI

29.ITony4yeHne BHICOKOKAUE€CTBEHHOW CEPHON KUCIOTHI

30.Ucnonb3oBaHue OTpaOOTAHHOM CEPHOM KUCIOTHI

31.Ilpu OKHCIEHUM ABYOKHCH CEPbl B TPEXOKUCHh B MPOM3BOACTBE CEPHOM KUCIOTHI IO
KOHTAKTHOMY CIocoOy B KOHTAaKTHBIM amnmapara MOCTYIaeT CepPHUCTBIN ra3 coctaBa 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 JBYOKHCH CEPBI B TPEXOKUCH B IPOU3BOICTBE CEPHON KHCIOTHI 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 coctanisger 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; O, — 9; N, — 79. Tlporiecc OKHCICHHUS OCYIISCTBIISICTCS PU P=1,1'1O5 ITa. Crenienb
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 KOHTAKTHBINM ammapara 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 TPEXOKHCHh B MPOM3BOACTBE 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 PaBHOBECHSI.
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. Tlpouecc okucnenus ocymectpisercs mpu P=1,5-105 I1a. Crenenn
OKHCIIEHUsI cocTaBisieT 75%. Paccuntars COCTaB OKMCIIEHHOTO T'a3a U BEJIMYUHY PaBHOBECHSI.



TecTOBBIE 3a1aHUSA:

Bapuant Nel
1. Cepa, u3roraBiuBaemas MyT€M TOHKOIO IIOMOJa CEpbl BBICOKOM YHCTOTHI B TOKE
WHEPTHOT'O T'a3a, Ha3bIBAeTCs
a) cepoit 0co00 YNCTOTHI;
0) TIacCTUHYATOM CEepoii;
B) MEAUIIMHCKOM CEpoii;
') MOJIOTOM CEpOH.

Bapuant Ne2
1. Cepa, nonyuyaeMas WyTeM OXJIQXICHUS pacIIaBICHHOW cephl Ha CHEIUaTbHOU
TPAHCIIOPTHOM JIEHTE, KOTOpas JBUXKETCS HaJ OTKPHITHIMU OakaMU C OXJIKAIoIIeld BOJIOH,
Ha3bIBAETCS
a) cepoit 0co00# YUCTOTHI;
0) MIacTUHYATON Cepo;
B) FpaHyJIMPOBAHHOM CEPOii;
') KOMOBOW CEpoil.

BapuanTt Nel
2.  Metog  momydeHUsT — MOJUMEPHOM  CEpbl, KOTOPBHIM  MO3BOJISIET  IMOJYy4arTh
BBICOKOTIPOLIEHTHYIO  (80-90 %) mnomuMepHyro cepy TpU JOCTaTOYHO  CIIOKHOM
anmnaparypHoM o(QOpMIIEHUH, HA3bIBAETCS
a) METOJIOM OBICTPOTO OXJIAXKCHHUS PACILJIABOB;
0) MEeTO10M OBICTPOTO OXJIAXKICHHUSI TAPOB CEPHI;
B) KOMOMHHUPOBAaHHBIM METO/IOM TIOJTYUEHHUS CEPHI,
I') METOIOM B3aUMOIEHCTBHUS TUOKCH/IA CEPBI C CEPOBOIOPOIOM B BOAHOM cpejie.

Bapuant Ne2
2. Meron mosiydyeHHs] TOJIMMEPHOM CEpbl, KOTOPBIA MO3BOJSAET IMOJY4YaTh BBICOKOUMCTBIN
MOJIMMEPHBIN MPOMYKT NP 3HAYUTEITHHBIX YHEPTo3aTparax, Ha3bIBACTCS
a) METOJIOM OBICTPOTO OXJIAXCHHUS PACILJIABOB;
0) MEeTO/1I0M OBICTPOTO OXJIAXKIECHHUSI TAPOB CEPHI;
B) KOMOMHUPOBAaHHBIM METO/IOM TIOJTYUEHHUS CEPHI,
I') METOIOM B3aUMOIEHCTBHUS TMOKCH/IA CEPBI C CEPOBOIOPOIOM B BOAHOM Cpejie.

Bapuant Nel
3. CKOJBbKO MPOLIEHTOB BCEUW MPOU3BOAMMOI CE€phl HAPaBISAETCS HA MPOU3BOJCTBO CEPHOM
KHUCJIOTHI?
a) oxoJo 10;
0) okouo 50;
B) okoio 90;
r) okoso 70.

Bapuant Ne2
3. UtoObI mostyduth | T CEpHON KUCIOTHI, CKOJIBKO HYHO CXKEUb KI' CEphI?
a) oxoJo 50;



0) okoso 100;
B) okojio 1000;
r) okoso 300.
Bapuant Nel
4. B kauecTBe KaKOro MHIPEIUCHTa MPUMEHSETCS cepa B IUHHOW MPOMBIILIEHHOCTH?
a) B KaUe€CTBE HAIIOJIHUTEIIS,
0) B Ka4eCTBE BYJIKaHU3UPYIOIIETO areHTa;
B) B KaUE€CTBE aKTUBATOPA,;
I') B Ka4eCTBE CTabMIM3aTopa.
Bapuant Ne2
4. Kaxoii BUJI cephl UCTIONB3YETCS B KAYE€CTBE HOBOTO BYJIKAHU3UPYIOIIETO areHTa?
a) delnryiuaras cepa;
0) mIacTuHYaras cepa;
B) COIOJIMMEPHAs Cepa,;
I') MOJIUMEPHAs cepa.
BapuanTt Nel
5. B xako¥i 067aCTH CTPOUTENHCTBA MPUMEHSIETCSI CEPHBIN OUTYM U cepoachanbr?
a) JIJIsl IOJTyYeHUsI CEpHOTO OETOHa;
0) [J1s1 TOTYy4YEHHUSI TOPOKHBIX CTPOUTEIHHBIX MAaTEPUATIOB;
B) ISl IOJTYYEHUS THIPOU3OJISIITUOHHBIX MAaTEPUAJIOB;
T) JIs1 IPOTTUTKYU OPUCTHIX TE.
BapuanTt Ne2
5. B xako¥ 067aCTH CTPOUTENHCTBA MPUMEHSIETCS «BOJOPACTBOpHUMAs cepay?
a) JIJIsl IOJTyY€HUsI CEpHOTO OETOHa;
0) IS TOJTy4YeHHUs TOPOKHBIX CTPOUTEIHHBIX MaTEpPUAJIOB;
B) JUJISl IOJTYYEHUS TUIPOU3OISIITUOHHBIX MAaTEpUAJIOB;
T) 1711 MPOTTUTKYU OPUCTHIX TE.
BapuanTt Nel
6. CKOJIBKO MOJIEKYJT CEPHUCTOTO aHTUpHUAa 00pa3yeTcs Mpu 00KHUTe CEPHOTO KoyrueaaHa’?
a) 4;
0) 11;
B) 2;
r) 8.
Bapuant Ne2
6. CkoIbKO MOJIEKYJl CEpHOTO aHruapuga oOpaszyercss NpU OKHUCIEHUH CEPHUCTOrO
aHruzpuaa’?
a) 1,
0) 2;
B) 3;
r) 4.



Bapuant Nel
7. Ilpu Kak1X OCHOBHBIX YCIIOBUSIX MOJIYHYAOT CEPHYIO KUCIOTY KOHTAKTHBIM CIIOCOO0OM?
a) B MPUCYTCTBUU KaTajJu3aTropa MpHu BbICOKOU TeMIeparype;
0) Mpu BBICOKOH TeMIlepaType;
B) B IPUCYTCTBHUH KaTaJIM3aTopa NpU HU3KOW TEMIIEPATYpE;
I') P HU3KOM TeMIeparype.

Bapuant Ne2
7. CepHasi KUCJIOTa, MOJYyYE€HHAss HUTPO3HBIM CIOCOOOM OTIMYAETCA OT CEPHOM KHUCIIOTHI,
MOJTy4€HHON KOHTAKTHBIM CIIO0COOOM
a) HU3KOW KOHIICHTpAIIUECH;
0) BBICOKO KOHIICHTPAIIHEH;
B) BBICOKOW KOHIICHTPALIMEH, HATMYMEM IPUMECEN OKUCIIOB a30Ta U APYTHX BEIIECTB;
') HU3KOM KOHIIEHTpalUeH, HAIMYUEM MPUMECEH OKUCIIOB a30Ta U JIPYTUX BEILIECTB.
BapuanTt Nel
8. Eciiu B cmecu Ha 1 Monb SO3 nmpuxoauTcst 2 MoJist BOABI, TO TaKasi CMECh Ha3bIBACTCA
a) 0JIEyMOM;
0) BOJHBIM PaCTBOPOM CEPHHUCTOTO aHTHJIPUIA;
B) BOJHBIM PaCTBOPOM CEPHOM KHUCIIOTHI,
') BOJJHBIM PacCTBOPOM OJI€yMa.
Bapuant Ne2
8. Ecu B cmecun Ha 1 Monb Bojwl mpuxonutes 2 Mot SOs, TO Takasi CMECh Ha3bIBaCTCS
a) OJIEyMOM,;
0) BOHBIM PaCTBOPOM CEPHHUCTOTO aHTHIPUA;
B) BOJIHBIM PACTBOPOM CEPHOM KHCIIOTHI,
') BOJIHBIM PacTBOPOM OJI€yMa.
BapuanTt Nel
9. C noBbIIIEHUEM TEMIIEPATYPHI TUIOTHOCTH CEPHOU KUCIIOTHI
a) YBEJIMUMBAECTCS,;
0) cHavaJia yMEHbIIIAEeTCs, a 3aTEM YBEITUUNBACTCS;
B) YMEHBIIIAETCS,
') HE U3MEHSIETCA.
Bapuant Ne2
9. C noBbIIIIEHUEM TeMIEPATyPhl BI3KOCTh CEPHOM KHUCIOTHI
a) YBEJIMYMBAECTCS,;
0) cHauaja yMEHBIIAETCsI, a 3aTEM yBEIUIMBACTCS;
B) YMEHbBIIIAETCH;
') HE U3MEHSIETCA.
Bapuant Nel
10. KoHueHTpanus cepHOTO aHTUAPHUIA B TEXHUUYECKOM OJIEyM€ COCTaBIISIET, %o
a) 24;



0) 19;
B) 30;
r) 10.
Bapuant Ne2
10. KoHieHTpamus cepHOM KHUCIOTHI B KOHTAKTHOM YITy4YIIEHHOW CEPHOM KHcioTe copra 1
cocTaBiseT, %
a) 92,5-94;
0) 90-91;
B) 75;
r) 75-90.
IIIkana oeHKH BXOJHOT0 KOHTPOJIsA, 0TYETA 10 JIa0opaTopHOi padore:

3auTeHo: 3aaHue BBINIOJHEHO BEPHO, CAAHO B YCTAHOBJIEHHBIE CPOKHU

He 3auTeHo: 3aaHre HE BBINOJHEHO, BBIIIOJIHEHO C OMIMOKAMH, KOTOPbIE TpeOyeTcs
UCIIPaBUTh, WIH CIIAHO MOCIIE YCTAHOBIEHHOTO CPOKa

IIkana ounenku 3a1a4, TecTa (B MPOIEHTAX):

ITpoueHTHI TpeOoBaHusi K 3HAHUSAM
100-85 OTBeThl Ha NOCTaBJIEHHBIE BOINPOCHI IOJIHBIE, YETKUE U pa3BepHyThle. Pemenus 3agau
JIOTUYHBI, IOKA3aTeIbHBI U IEMOHCTPUPYIOT aHAIUTUYECKHE U TBOPUYECKUE CIIOCOOHOCTH
CTYyJICHTA.
84-70 JlaroTcst moJsiHBIE OTBETHl Ha IOCTaBJIEHHbIE BOMpOCHl. [loka3aHO yMeHue BBIIEIATH

MNPUIUHHO-CIICACTBCHHBLIC CBs3H. HpI/I pemieHun 3aaa4 AJONYHICHbI HC3HAYUTCIIbHBIC
OH_II/I6KI/I, HCIIPABJICHHBIC C IIOMOIIBIO «HABOJAAIIUX>» BOIIPOCOB IIPCIIOAaBaTCIIA.

69-60 OTBeTHI Ha BOIIPOCKHI U PEIICHUS MOCTABICHHBIX 33/1a4 HEOCTATOYHO IMOJIHEIC. JIornka u
MIOCJICIOBATEIBHOCTh B PEIICHUHU 3a/1ad MMEIOT HApyIICHUs. B OTBETax OTCYTCTBYIOT
BBIBOJIbI.

OreHKY 6 Oa1ax BBHICYMTHIBAIOTCS MyTEM MPOU3BEIACHUS BEIMYHHBI BHICTABICHHOTO
MIPOIICHTA JIJI1 KOHKPETHOT'O BUIA TEKYIIETO KOHTPOJIS Ha MPEABAPUTEIBHO BBIACICHHOE TSI
HEro KOJIMYEeCTBO 0aJIoB (B Mpeenax pas3jena).

OrneHrBaHME CTY/ICHTA Ha 3aIlUTE 3a4eTa M0 JUCIHUIUINHE « XUMHYECKask TEXHOJIOTHS
HEOPTraHWYECKUX BEHIECTB. TEXHOIOTHUS CEPhl U CEPHON KUCIOTHI:

banasl
. | Ouenka (0asa
(utoroBoit
. . | 3aoTBer HA TpeGoBanusi K 3HAHUAM
pelTuHrOBOM
3avere)
OIICHKH )
—O1eHKa «3a4TE€HO» €CIM OH MMEEeT 3HaHMsS OCHOBHOI'O Marepuana,
€cII OH MPOYHO YCBOWJI MPOrPAaMMHBIM MaTepuall, Mocie0BaTeIbHO,
YETKO M JIOTUYECKH CTPOMHO €ro M3jaraer ero Ha 3adere, BiajeeT
100-65 «3aumeHoy HEOOXOJMMBIMU HAaBBIKAMH U NPHEMaMH UX BBIMOJIHEHUS, YMEET TECHO
- 35 6annoe | yBSI3bIBaTh TEOPUIO C MPAKTHUKOM
—VY4yeOHble JOCTH)KEHUS B CEMECTPOBBIH MEpUOJl U pe3ylbTaTaMu
pyOEXKHOrO  KOHTPOJISl  JIEMOHCTPUPYIOT  JOCTAaTOYHYIO  CTEIEHb
OBJIA/ICHUS IPOTPAMMHBIM MaTEPHUAJIOM.
—OlLeHKa «HEe 3a4TeHO» BBICTABIIAETCA CTYICHTY, KOTOPHI HE 3HaeT
3HAYUTENIbHOM  YacTW  MpPOrpaMMHOIO  MaTepuaia,  JOIyCKaeT
«He 3a4meHoy
64-0 - 0 6annos cyuiecTBeHHbIe omMOKHU. Kak mpaBuio, olleHKa «He 3a4T€HO0» CTaBUTCS
CTyJIEHTaM, KOTOpble HE MOTYT MpOJOJIKUTH oOyueHue 6e3
JIOTIOJTHUTEIIbHBIX 3aHATHH 110 COOTBETCTBYIONIEH TUCIUITIIMHE.




—Y4eOHble OCTHXKEHUSI B CEMECTPOBBIM Mepuoa M pe3ysibTaTaMu
pyOEKHOTO KOHTPOJS JAEMOHCTPUPOBAJIM HE BBICOKYIO CTEINEHb
OBJIAJICHUS IPOTPAMMHBIM MaTEPUaIOM M0 MUHUMATBHOU IJIaHKE.

Crynent, nonyunuBimii meHee 60% oT MakcUManbHOTO 0Oasia 3a pa3faen AUCIUILITUHBI
WJIA TIPOMEXYTOYHYIO aTTECTAIlNI0, CYUTACTCSI HEATTECTOBAHHBIM IO JAHHOW JVCIUILIINHE.

OneHuBaHKME CTYyJIE€HTa HA JK3aMeHe M0 JUCHUIUIMHE «XHUMHYeCKash TEXHOJIOTHS
HEOPTaHWYECKUX BEIIECTB. TEeXHOJIOTHUS Cephl U CEPHOM KUCITOTHI»:

baniabl
(utoroBoit OcBoeHnue
. . N TpeGoBanus K 3HAHUAM
PEUTUHIOBOH | KOMIeTeHIMii
OIICHKH )
100-85 [TpoxBunyThIii | OTBETHI HAa OCTaBJIEHHBIE BOIPOCHI MOJHBIC, YETKUE U Pa3BEPHYTHIE.
YPOBEHb Pemienuss 3amay  JOrMYHBL, JOKa3aTelbHbl U JEMOHCTPHUPYIOT
AQHAJTUTHYECKUE U TBOPUYECKUE CTIOCOOHOCTH CTYACHTA.
84-70 Cpennuii JlaroTcst 1mOJIHBIE OTBETHI HA IIOCTABJICHHBIE BONpPOCHL. Ilokaszano
YPOBEHb YMEHUE BBIACIATh NPUUUHHO-CIIEACTBEHHbIE CBs3u. [Ipu pemieHun
3aja4  JIOMYIICHBl HE3HAUMTENIbHBIE OIIMOKH, WCIPaBICHHBIE C
MIOMOIIBIO «HABOJISAIIMX» BOIPOCOB NMPENOAABATEISL.
69-60 bazoBblit OTBeThl Ha BOIIPOCHI U PEIICHUs MOCTaBJICHHBIX 3a/lad HEJIOCTATOYHO
YPOBEHb nojHble. Jloruka M mociaenoBaTeNbHOCTh B PELICHUM 3aJad MMEIOT
HapymeHus. B oTBeTax 0TCyTCTBYIOT BBIBOIBI.

Crynent, nonyuuBiimit MmeHee 60% OT MakcUMabHOTO 0Oasuia 3a pa3faen AUCIUTLITUHBI
WJIY TIPOMEKYTOUYHYIO aTTECTALMIO, CUMTAECTCS HEATTECTOBAHHBIM IO TAHHOW TUCIIUIUINHE.

HToroBas olleHKa BBICTABIISIETCS] TyTEM MEPeBO/ia HAOPAHHBIX OAJIJIOB B COOTBETCTBUU
CO CJIEYIOIIEH TabIuIIeH:

O1eHKa 110 5-0a/ILHOM MIKAJIE L Rie) ANt S8 PR Mt I Onenka ECTS
DK3aMeH
5 — «omnuunoy 90-100 A
85-89 B
4 — «xopoutoy 75-84 C
70-74 D
3 — «y0o0semeopumenbHo» 65-69
yoosremeopumen 60-64 E
2 — «Hey0081emeoOpUMETLHOY Menee 60 F

YueOHO-MeTOAUYEeCKOE U HHPOPMALIMOHHOE 00ecriedyeHHue Y4eOHOM TUCIUTIIUHbI
OcHoBHas nuTeparypa:

1. KozamepoBa O.A., Hudranue C.M. TexHonorus MUHEpATbHBIX YI0OpEHUM:
yuebHOoe mocobue. - Boponex : BI'YUT, 2016. - 183 c.— Pexum pocrymna:
https://www.studentlibrary.ru/ru/book/ISBN9785000320709.html

2. AxmeroB T.I'., byceirun B.M., Taiicun JLI., AxmeroBa P.T. Xumunueckas
TEXHOJIOTUS HEOPTaHMYECKHUX BEIIECTB : yuyeOHoe nmocodue. - CII0 : UznarenbcTBo «JlaHby,
2019. - 452 ¢. — Pesxxum moctymna: https://e.lanbook.com/reader/book/119611/#2

3.MockBuueB O.A., I'puropuueBa A.K., IlaBioB O.C. TeopeTudyeckue OCHOBBI

XUMHUYECKON TexHonoruu : yuebHoe nocooue. - CII6 : UsmarensctBO «Jlanby, 2020. - 272
c. — Pexxum noctyna: https://e.lanbook.com/reader/book/130185/#63
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JlomoHUTEIBHAS TUTEPATYPA:

4. TlpoxopreB B.FO. OOGopymoBaHue TMPOW3BOACTB HEOPTAHUYECCKUX BEIICCTB!
yaeOHoe nocooue. — MBanoBo : MBaH. roc. xum.-texHoia. yH-T, 2016. - 115 ¢. — Pexum
nocryma: https://www.studentlibrary.ru/ru/book/ISBN9785961605037.html

5. 3y6oBa H.T'. ITonydenne ammoTponudeckux Moaudukanuii cepbl / Mertoauueckue
yKa3aHUs K BBITOJTHEHHIO TabopaTopHBIX pad. Ampobarus, 2020.

6. 3yboBa H.I'. CsoiicTBa cepbl W ee coeauHeHuid / MeTomuyeckue ykKa3aHUS K
BBHITIOJTHEHUIO JIaOopaTopHbIX pad. Anpobartus, 2020.

7. 3yboa H.I'. CpoiictBa okxcunma cepsl (IV) / Meronuueckue yka3zaHus K
BBHITIOJTHEHUIO JIaOopaTopHBIX pad. Anpobartus, 2020.

8. 3yboBa H.I'. KonnuecTBeHHOE OIpeEeieHne CEepHUCTOro Hatpusi/ Meroauueckue
yKa3aHUs K BBITOJTHEHUIO TabopaTopHbIX pad. Ampobarnus, 2020.

9. 3yboBa H.I'. Cunte3 tuocymbdara HaTpus / Merogudeckue yKa3aHUS K
BBINIOJIHEHHIO JIA0OpaTOpHBIX pad. Anpobarus, 2020.

10. 3y6osa H.I'. CsoiicTBa cepHOWl KuCIOTBI / MeToaudeckue yKa3aHUS K
BBITIOJIHEHUIO JIA00paTOpHBIX pad. Anpodarus, 2020.

11. 3ybosa H.I'. Pacuer mokasateneil mpoliecca oOOTaIieHus CEpoCoaep KaIlero
ChIpbs / MeToanueckue yka3aHusl K BBITIOJHEHUIO MpakTuueckux pad. Anpoodanus, 2020.

12. 3y6osa H.I'. PacueT BbIxoaa cepocoepKaliero Chipbsi B MPOLIEHTHOM OTHOIICHUHN
/ MeroandecKkue yKa3aHus K BBIIOJHEHUIO MpakThuyeckux pad. Anpoodanus, 2020.

13. 3y6oBa H.I'. Pacuer (U3BMKO-XMMHUYECKUX TIOKA3aTeIel CEpHON KHUCIOThI U
osieyma / MeTtonnyeckue yka3aHusl K BBITOJIHEHHIO IPAKTUYECKUX pad. Anpobanus, 2020.

14. 3y6osa H.I'. Pacuer TemnoBoro sddexra pazdaBiaeHUs CEpPHOW KHUCIOTHI /
Meroanueckue yka3zaHus K BBIMOJTHEHUIO MTpakTUuYeckux pad. Ampooanus, 2020.

15. 3yooBa H.I'. Pacuer mnpou3BOAUTEIHPHOCTH W HWHTEHCHBHOCTH CEPHOKHCIOTHOIO
00opynoBanus / Metonuueckre yKa3aHusi K BBIOJHEHUIO MPakTHYecKuX pad. Anpoodarms, 2020.

16. 3ybosa H.I'. Pacuer mokaszatenell mpoliecca IOJyYeHHsS CEepHHCTOro rasza /
Meroanueckue ykazaHus K BBIIIOJHEHUIO MTpakTUuyeckux pad. Anpoodanus, 2020.

17. 3yb6oa H.I'. Pacuer cymmunabHOM OamnHum / Merogudyeckue YKazaHusi K
BBITIOJIHEHHIO TIPAKTUYECKUX pad. Anpobarus, 2020.

18. 3yboa H.I'. Pacuer xkoinuyecTBa KOHTAaKTHOM MacChl B ammapare cC
MIPOMEKYTOUYHBIM TEIJI000MeHOM / MeToandeckre yKa3aHus K BBIMTOJTHEHUIO MPAKTHIECKUX
pab. Anpobamusi, 2020.

19. 3y6ora H.I'. PacueT kOHTaKTHOTO amnmapara ¢ J00aBJIeHUEM BO3yXa MOCIE CI0EB
KOHTAKTHOW Macchl / MeTonuyeckne YyKa3aHWs K BBIMOJHCHUIO TIPAKTHYCCKUX pad.
AmnpoOanus, 2020.

20. 3ybosa H.I'. MatepuanbHblii OanaHC CYHIHIbHO-a0COPOIMOHHOTO OTAeACHUS /
Meroanueckue yka3zaHus K BBIMTOJTHEHUIO MTpakTudeckux pad. Ampooarnus, 2020.

21. 3yb6oBa H.I'. Pacuer Oammuu koHaeHcaTopa / Meromuueckue ykKa3aHUS K
BBITIOJIHEHHIO TIPAKTHYECKUX pad. Anpobarus, 2020.

22. 3yboa H.I'. Pacuer mnpoM3BOAMTENLHOCTH Ta30ayBKH (HarHerarens) [


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

Metoanyeckue yKka3aHus K BBIIOJHEHHUIO MpakTUYeCKuX pad. Anmpoodanms, 2020.

23. MyxinienoB W.I1. PacyeTsl XUMHUKO-TEXHOJIOTMYECKUX TporieccoB: yueOnuk / N.I1.
MyxieHoB. - M. : Anbsuc, 2018.-248 c.

24. XKypHan «Ycrnexu B XMMUU M XHMHYECKOW TEXHOJOTUW». - Pexxum mocryna:
https://e.lanbook.com/journal/2381

25. Kypuan «Tpyabr BI'TY. Xumusa u TEXHOJOTUS HEOPTaHUYECKHX BEIIECTBY. -
Pexxum noctymna : https://e.lanbook.com/journal/2484

26. Kypnan «ToHkume XuUMHUYECKHE€ TeXHoOJOTUM». - Pexum pocryna:
https://e.lanbook.com/journal/2361

IIporpammHuoe o0ecnieuenue u MHTEepHET-pecypcehI:
[Ipomecc peammzaru  00pa30BaTEBHONM MPOTPAMMBI  OOECTICYeH HEO0OXO0IUMBIM
KOMITJIEKTOM JIMIICH3MOHHOTO TIPOTPAMMHOTO 00CCTICUCHHS.

MarepuajbHO-TeXHHYECKOE o0ecneyeHue y4eOHOM M CUMIIIMHbI
JlekimoHHBIE  3aHATHS  INPOBOJATCA B CHELUAJIM3UPOBAHHBIX  AyJIUTOPUSIX,
OCHALICHHBIX MYJIbTUMEIUNHHBIM 000pyAoBaHuEeM. [IpakTuueckue 3aHATHUS MPOBOAATCS B
ATUX JK€ AayJUTOpPUSAX C I[IOCEIIEHUEM J1abopaTopuil, OCHAIIEHHBIX CTaHIapTHBIMU
KOMILJIEKTAMH OTEYECTBEHHBIX M 3apyOeKHBIX MPUOOPOB U YCTaHOBOK. MyJbTUMEIUUHBIN
KypC JIEKI[UH, BUACOPUIbMbI, MAKETHI U TUIAKATHI.

Y4eOHO-MeTOAMYECKUE PEKOMEHAALMH JJIsl CTYACHTOB

1. Yka3zanus 1151 npoCiIyIIMBaHUS JIEKIIHA

[lepen HauyanoM 3aHATHI BHUMATEIbHO O3HAKOMUTHCA C YYEOHBIM TUTAHOM
MIPOBEJCHUS JIEKIIUIA U CIIMCKOM PEKOMEHAOBAHHOM JTUTEPATYPHI.

[lepen mocemeHueM ouepeHOMN JIEKIIMM OCBEKUTh B MaMATH OCHOBHbBIC KOHIETIIMU
MpOMACHHOTO paHee MaTepuana. [loAroroBUTh MNpU  HEOOXOJUMOCTH  BOIPOCHI
npenojasarento. He Hago onacatbes, 4TO BOMPOCH! MOTYT OBITh IPOCTHIMHU.

Ha nekiun ocHOBHOE BHMMaHUE CIEAYET YACHATh HEe (popMynaM U MaTeMaTHYECKUM
BBIKJIQJIKaAM, a COAEPKAHUIO U3yYaeMbIX BOIIPOCOB, ONPEACIICHUSM U MOCTAHOBKAM 3a/ady.

B mnporecce m3yueHus JEKIIMOHHOTO Kypca HEOOXOAMMO MO BO3MOXXHOCTH YacCTO
BO3BpallaThCsl K OCHOBHBIM MOHSTUSIM W METOJAM pelIeHHs 3aAad (37ecb BO3MOXKEH
BBIOOPOYHBIN KOHTPOJIh 3HAHUN CTYICHTOB).

KenatenbHO MCHOJB30BATh KOHCIIEKTHI JICKIIUM, B KOTOPBIX UCMOJIb3YETCsl MPUHSITAs
MpenojiaBaresieM cucteMa 0003HaAuYEHUH.

Jlist 6onee moapoOHOro M3y4deHHUs Kypca clieqyeT padoTaThb C PEKOMEHJAOBAHHBIMU
JTUTEPATyPHBIMU UICTOYHUKAMH Y BHOBb MOSBIISIOMIUMUCS HCTOYHUKAMU.

2. YKa3zaHus 7151 y4acTUs B MPAKTUYECKUX 3aHATHUSIX

Ilepen mocelieHreM MNPAKTUYECKUX  3aHATUH YSICHUTh TEMY U CAMOCTOSITEIBHO
M3YUYUTh CBSI3AHHBIE C HEW MTOHATHS U METObI PELICHUS 3a/1a4.
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Ilepen pemeHueM 3aja4 aKTHBHO Y4YacTBOBaTh B OOCYXKJIEHMHM C MpENojiaBaTeeM
OCHOBHBIX MOHSTUN, CBA3AHHBIX C TEMOM MPAKTUYECKOTO 3aHATHS.

B nporecce penieHus 3ajgad BECTH JUCKYCCHIO € IPEINOJaBaTeleM O MPaBUILHOCTU
MIPUMEHEHHS METOJIOB X PEIICHUS.

[Io BO3MOXHOCTM CAMOCTOSATENBHO JOBOAUTH PEIICHUE NpPeAIaracéMbIX 3agad g0
OKOHYATEJILHOTO UTOTA.

B koHIle mpakTUYEeCKOTO 3aHATHUS MPU HEOOXOIMMOCTH BBISICHUTH Y MPENOJiaBaTes
HESICHBIE BOIIPOCHI.

OcHOBHBIE pe3yJIbTaThl BHIIOJHEHUS pa00OThl HEOOXOAMMO pacreyaraTh.

3. YkazaHus 115 BBITIOJTHEHUS JJa00paTOPHBIX padOT

CoOmronath  TpeOOBaHMS  TEXHUKM  O€30MAaCHOCTH, JJIi Yero MpOCIyIIaTh
HEO0OXOMMBIC Pa3bICHCHUSI O TIPABMIIBHOCTH MTOBEJCHUS B TaOOPATOPHHU.

[lepen BbIOTHEHUEM JTAOOPATOPHOI pabOTHI MPOBECTH CAMOCTOSITEILHO MOJTOTOBKY
K paboTe U3y4YUB OCHOBHBIC TEOPETUUECKUE MOJIOKEHUS, 3HAHUE KOTOPHIX HEOOXOAUMO st
OCMBICJICHHOTO BBHITIOJTHEHUS PAOOTHI.

B npouecce BbImosHEHUST pabOTHI ClEAyeT MOCTOSIHHO OOIIATHCS C MPEro1aBaTeseM,
HE JOMYCKas MO0 BO3MOKHOCTH HETPAaBUJIbHBIX JICHCTBUM.

OCHOBHBIE pe3yJIbTaThl AKCIIEPUMEHTOB HEOOXOIMMO 3a(DMKCHUPOBATh B ITMCBMEHHOM BHJIE.

[Ipu cpaue 3adera mo paboTe MOATOTOBUTH OTYET O MPOJEIAaHHOM pabote, rie
JOJKHBI OBITh OTPA’KEHbl OCHOBHBIE PE3YJIHTAThI U BHIBOBI.

4.Yxa3aHusl 1Jis1 BBIIOJHEHUS] CAMOCTOSITETbHON pabOThI

[TomyuuTe y mnpemnopaBaTens 3aJaHUE U CIHUCOK PEKOMEHJIOBAHHOW JIMTEPATYPHI.
N3yuenue TeopeTUYeCKUX BOMPOCOB CIEAYET MPOBOJIUTH IO BO3MOXKHOCTH CaMOCTOSITEIIBHO,
HO TIPH 3aTPYAHCHUAX 00paIaThCs K MPErnoaaBaTelto.

[ToaroToBUTH MUCHMEHHBIN OTUET O IIPOJICTIaHHON padoTe.

[Ipu BbIMOJIHEHUU (PPOHTANBHBIX 3aJaHUN MO YCMOTPEHMIO MpernojaBaTeis padoTa
MOXET OBITh OIlGHEHa 0e3 MUCHMEHHOrO OT4YeTa Ha OCHOBE OTBETOB Ha KOHTPOJIbHbBIC
BOIPOCHI, PU YCIIOBUM aKTUBHOM CAaMOCTOSITEIbHOM paOOTHI.

[ToaroToBUTH OTBETHI HA KOHTPOJIBHBIE BOITPOCHI.

MeToauyeckue peKOMEHAALMH ISl IIpenogaBaTesien

1. Ykazanus 115 IpoBeACHUS JICKIIMI

Ha mepBo#i BBOJHOM JIEKIIMHM CAENaTh OOIUN 0030p CoMepkaHus Kypca U OTMETUTh
HOBBIE METOJbl W TOAXOJbl K PELICHUIO 3a7ay, pacCMaTpUBAEMbIX B KYypC€, JOBECTH 0
CTYJICHTOB TpeOoBaHUs Kadeapbl, OTBETUTH Ha BOIPOCHI.

[Ipy TOATOTOBKE K JEKIIMOHHBIM 3aHATHSM HEOOXOIWMO MPOAyMaTh IUIAH €ro
MPOBECHUSI, COJACPHKAHUE BCTYIIUTEIBHOM, OCHOBHOW M 3aKJIIOUUTEIBHOW YacTH JIEKLWH,
O3HAKOMUTHCSI C HOBHHKAMHU Y4YEOHOW W METOJAMYECKOW JUTEPaTyphl, IMyOJHUKAITUIMU
MEPUOINYECKON MEeYaTh MO TEME JIEKHMOHHOTO 3aHsATvs. llepen M3JI0KEHHEM TEeKylero
JIEKIIMOHHOTO MaTepHuayia HalOMHUTh 00 OCHOBHBIX UTOTAX, TOCTUTHYTHIX Ha MPEABIIYIINAX



nexkuusix. C 3TOM 1LENpl0 3alaTh HECKOJbKO BOIPOCOB ayJAUTOPUM M OCYILIECTBUTH
BBIOOPOUHBII KOHTPOJIb 3HAHUS CTY/IEHTOB.

B xoae NeKIMOHHOro 3aHATHUSA MpernojaBaTelb JOHKEH Ha3BaTh TeMy, y4eOHbIe
BOIIPOCHI, 03HAKOMHUTH CTYJCHTOB C MEPEUYHEM OCHOBHOW W JIOMOJHUTEIBHON JUTEPaTyphl
0 TeMe 3aHATHS. PackpbiBas conepikaHue ydeOHBIX BONPOCOB, aKIEHTUPOBATh BHUMAHHE
CTYyJICHTOB Ha OCHOBHBIX KATETOPHsIX, SBICHUSX U IIpoIeccax, OCOOEHHOCTSIX WX
MpOTeKaHusl. PacKpbIBaTh CYIIHOCTh U COJIEPKAHUE PA3JIMYHBIX TOUYEK 3PEHUS U HAYUYHBIX
MOJIXOJI0B K OOBSICHEHUIO TE€X WJIM UHBIX SBJICHUH U MPOIIECCOB.

Cnengyer apryMeHTHPOBAHO OOOCHOBAaTb COOCTBEHHYIO TMO3UIMIO IO CIOPHBIM
TEOpEeTHUECKUM BompocaM. [lpuBoauTh npuMepbl. 3agaBaTh [0 XOAY HU3JIOXKECHHUS
JIEKIIMOHHOTO MaTepualia pUTOPUUYECKHE BOIPOCHl M CAMOMY JlaBaThb HAa HUX OTBET. JTO
CIIOCOOCTBYET aKTUBU3AIMUA MBICIUTEIBHON JEATEIIbHOCTH CTYJICHTOB, MOBBIIMICHUIO HX
BHUMaHUSI M HMHTEpeEca K MaTepually JIEKIHH, €€ cojepxkaHuto. lIpenomaBatens AoJKeH
PYKOBOJUTH pPabOTOM CTYJEHTOB II0 KOHCIEKTUPOBAHUIO JIEKIIMOHHOTO MaTepuaa,
MOJYEPKUBATH HEOOXOUMOCTb OTPAKEHUSI B KOHCIIEKTAaX OCHOBHBIX MOJIOKEHUN U3ydaeMon
TEeMbI, 0CO0O BBIICISAS, KaTEropualdbHBIA ammapar. B 3akmiouuTeNnbHOW YacTU JICKIUH
HE00X0aUMO CHOPMYITUPOBATH O0IIIKME BHIBOJIBI 10 TEME, PACKPHIBAIOIINE COACPKaHUE BCEX
BOITPOCOB, MOCTABJICHHBIX B JIEKIUU. OOBSIBUTH IJIaH OYEPETHOTO MPAKTUYECKOTO 3aHSTHS,
JaTh KpaTKUE PEKOMEHJAIMU MO TMOJIOTOBKE CTyACHTOB. OmNpeneiuth MECTO U BpeMs
KOHCYJIbTAIlMM CTYJICHTaM, MOKEJIABIIUM BBICTYIIUTD C JIOKJIaJlaMU U pedepaTaMu.

Ha mocnegneit nexuuu yaeiauTh BpeMs it 0030pa Hanbojee BaKHBIX IMOJIOKEHHM,
PacCMOTPEHHBIX B Kypce.

2. YKa3zaHus JJid MPOBEACHUS TPAKTUUECKUX 3aHATUI

YeTko 0003HAYUTH TEMY MTPAKTUUECKOTO 3aHSTHS.

OO6CyIuTh OCHOBHBIC TTOHSITHUS, CBA3aHHBIE C TEMOM MPAKTUYECKOTO 3aHITHS.

B mporecce pemieHus 3amay BECTH JUCKYCCHIO CO CTYJIEHTaMU O MPaBHJIBHOCTU
MIPUMEHEHUSI TEOPETUUECKUX 3HAHUMH.

OTMeuaTh CTyAEHTOB, HauOojiee AKTMBHO YYacCTBYIOIIMX B PELICHUM 3aady U U
JTIUCKYCCHSIX.

B koHIIe TPaKTUYECKOTO 3aHATHS 33/1aTh ayIUTOPUN HECKOJIBKO KOHTPOJIBHBIX BOIIPOCOB.

3. Ykazanus Jyuisi mpoBeJieHus 1a00paTOPHBIX 3aHITHM.

CobOmomath TpeOOBaHMS TEXHUKHM OC30MACHOCTH M IIPOBOJHTH HEOOXOIUMBIS
Pa3bACHEHHSI O TIPABUIILHOCTH MOBEICHUS B TaOOPATOPHH.

[lepen BbIMOJIHEHHEM JIaOOpaTOpPHOW pPaOOTHI MPOBEPUTH CTENEHb TOTOBHOCTHU
CTYJICHTOB, HAIIOMHUTh U OOCYJIUTh OCHOBHBIE TEOPETUUECKHUE TTOJOKECHUS, 3HAHUE KOTOPBIX
HEO0OXOIMMO JIJIsl OCMBICJICHHOTO BBHITIOJTHEHUS PadoT.

B mporecce BoImoiHEHHUST pabOTHI CIAEAYET MOCTOSIHHO OOIIATHhCS CO CTYIACHTaMH, HE
JOMYyCKas MO BO3MOKHOCTH UX HEMPABUIIbHBIX JICHUCTBUM.

TpeboBaTh, 4TOOBI OCHOBHBIE PE3YJIbTaThl IKCIEPUMEHTOB OBLIM 3a(UKCHUPOBAHBI
CTyJIEHTaMU B MUCbMEHHOM BUJIE.

[Ipu npueme 3adera o padbote TpeOOBATH OTUET O MPOACIAHHON padoTe, e JOJKHBI



OBITH OTPa)XKEHBI OCHOBHBIC PE3YJIbTATHI U BHIBOIBI.

4.Yxa3zaHus 110 KOHTPOITIO CAMOCTOSTEIbHON paObOTHI CTYJICHTOB

[To ycMOTpeHHIO TIpenoaaBatelis 3alaHie Ha CaMOCTOSITEIbHYIO PaboTy MOXET OBbITh
VHUBHTyaTbHBIM WU (PPOHTATIBHBIM.

[Ipu uconbp30BaHUY HHIUBUAYAIBHBIX 3a/IaHUI TPeOOBATh OT CTYICHTA MUCHMECHHBIM
OTYET O MPOoIeTaHHON padoTe.

[lpr npumMeHeHHH QPOHTATIBHBIX 33JaHUK BECTH KOJUICKTHBHBIE OOCYXICHHS CO
CTYJICHTaMHU OCHOBHBIX TECOPETHUYECKHX IOJIOKEHHH.

C menpl0 KOHTPOJII KadyecTBa BBIMIOJHEHUS CaMOCTOSTENBHONH paboThl TpeOoBaTh
WHIUBHyalTbHbIE OTYETHl (IOMYCTHMO BMECTO IUCHMEHHOTO OTYeTa IPUMEHSTH
VHVBH/yaTbHbIC KOHTPOJBHBIC BOIPOCHI).

[Iporpamma coctaBiieHa B cooTBeTcTBUU C TpeboBanusmu OC HUAY MUDU u
y4eOHBIM TJIAHOM OCHOBHOM 00pa3oBaTebHON MPOTPaMMBI [0 HAMPABICHUIO MOATOTOBKHU
18.03.01 «XuMuueckass TEXHOIOTHUSD.

Pabouyro mporpaMmmy cocTaBmI: TOIIEHT 3epHBIIIKIHA A.A.

Penensent: nouent I'epacumona B.M.

[Iporpamma ono6pena Ha 3aceganun YMKH 18.03.01 «Xumudeckasi TEXHOJIOTUS.

[Ipencenarens yueOHO-MeTOAMUecKoM komuccun: Yepuora H.M.



