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esb 0cBOCHUSA IMCHUNIMHBI

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

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

N3yueHne AUCHUIUIUHBI TIOHDKHO OCHOBBIBATHCS Ha CIEAYIOMIUX MPO(ECCHOHATBHBIX
CTaHJapTax:

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

- 26.004. CrienpaymcT MO TPOU3BOACTBY BOJOKHHUCTBIX HAHOCTPYKTYPHPOBAHHBIX
KOMIIO3UIIMOHHBIX MaTEepUaJIOB.

Mecto nucuuninubl B ctpykrype OOII BO

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

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

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

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



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

KOMIICTCHIIMN:
— npodecCuOHaIbHBIC
Koz xomnerenmmn HaumeHoBaHME KOMIETEHIIMH WHauKaTophl JOCTUKEHHSI KOMIIETEHIIUU
[K-2 CIOCOOCH MCIOJIB30BATh 3HAHHE 3-I1K-2 3HaTh cBOMCTBa XUMHUUYECKUX
CBOMCTB XMMUYECKHUX IEMEHTOB, | DJIEMEHTOB, COCIMHEHUN U MaTEPUAIIOB
COCMHEHUI U MaTepHajoB HA UX | HA UX OCHOBE JUIs COOTIOICHUS
OCHOBE JJIS PELEHUs 3a7a4 TE€XHOJOTMYECKOI0 PErJIaMeHTa
npodeccrnoHabHOM V-IIK-2 YMeTh ucnonb30BaTh 3HAaHUS
JEATEIIBHOCTH CBOMCTB XUMHUYECKHUX JIEMEHTOB,
COEIMHEHUI U MaTEepUajIoB Ha UX OCHOBE
JUISL PELLIEHUS 3a]a4 10 BBIITYCKY
OPOAYKIHMU B CTPOIOM COOTBETCTBUU C
TEXHUYECKUMU TPEOOBaHUSIMU
B-IIK-2 Bnanerp HaBbIKaMu pa3pabOTKH
IPEJJIOKEHHS 10 KOMIUIEKCHOMY
VICIIOJIb30BAHUIO CBIPbS U YTUIM3aLUU
OTX0JI0B IPOM3BOJCTBA
[K-7 CIOCOOEH MPUHUMATH 3-11K-7 3HaTh TEXHOJIOTUU U CUCTEMBI
KOHKPETHBIE TEXHUYECKUE 9KOJIOTMYECKOT0 MEHEIKMEHTA ITPU
pelieHus npu pazpadboTke IPOBEJICHUH UCTIBITAHUN C
TE€XHOJIOTMYECKUX MPOLIECCOB, MCIIOJIb30BAaHUEM TEXHUYECKHUX CPEICTB
BbIOMpaTh TexHUYeckue cpencta | Y-IIK-7 YMeTh BeINONHATH paboThI 110
U TEXHOJIOTHH C yYETOM cOOpy 1 HAKOIUICHUIO JAHHBIX MPH
9KOJIOTMUYECKUX MOCIEICTBUN UX | pa3pabOTKe TEXHOJIOTUYECKUX MPOLIECCOB
IIPUMEHEHHUS B-I1K-7 Bnaners HaBbIkamMH BbIOOpa

TEXHUYECKUX YCTPOMCTB U TEXHOJIOTUH C
Y4€TOM JKOJOTUYECKUX MOCIEICTBUNA UX
MIPUMEHEHHSI JUIsl TOATOTOBKH IIPOEKTA
I1aHa MEPOIIPUATUH 10 UCIIOJIb30BAHUIO
CBIPbA B IOIIOJIHUTEIIBHBIX
MIPON3BOJICTBEHHBIX LEIAX

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

. Hcnons3oBanue
Hampasnenue/ | Co3ganue ycnoBwuii, Bosiieuenue B pa3HOIIIaHOBYIO
BOCITUTATEIbHOTO MOTEHIINAJIA
eI 00ecreunBarInX . BHEYUEOHYIO JIEATEIBHOCTh
y4eOHOM TUCITUTINHBI

B-18 dhopmupoBanue Ucnonp3oBanne 1.Opranuzamus HayqHO-
OTBETCTBEHHOCTH 32  |BOCIHMTATEILHOTO MOTEHIIMANA | IPAKTUYCCKUX KOH(DEPEHITNH,
PO ECCHOHANBHBIA | TUCITUTUINH KPYTJIBIX CTOJIOB, BCTPEY C
BBIOOD, poeCCHOHATIBHOTO MOIYJIS BEIYIIIUMH CTICIIHATHCTAMH
npodeccuonansHoe | s GOPMUPOBAHUS Y MpEANPUITHI 5KOHOMUYECKOTO
pa3BUTHE U CTYJIEHTOB OTBETCTBEHHOCTH 32 | CEKTOpa ropojia 1o BoImpocam
npodeccuoHanbHble | CBOE MPO(HECCHOHATBEHOE TEXHOJIOTMYECKOT0 JIUJIEPCTBA
peuieHus pa3BUTHE TIOCPEICTBOM BBIOOpa | Poccum.

CTYJEHTaMH UHIUBUIYaJIbHBIX | 2. YUacTHe B IOATOTOBKE
00pa30oBaTeNbHbIX TPAEKTOPHM, | MyOIuKauuii B

opraHu3alri CUCTEMBI BBICOKOpeﬁTHHFOBBIX




OOIIEHUST MEXKAY BCEMU
y4aCcTHUKAMU
00pa30BaTeNnpHOTO MpoIiecca, B
TOM YHCJIE C HCIIOJIb30BAHUEM
HOBBIX HH(POPMAITMOHHBIX
TEXHOJIOTHI

PELEH3UPYEMBIX HAYUYHBIX
HU3JaHUSIX

B-21

dhopmupoBaHue
CIIOCOOHOCTH U
CTpEMIICHHUS
CJIEJIOBAThH B
npodeccuu HopMam
MOBE/ICHUS,
00ecIIeYnBaroIIuM
HPaBCTBEHHBII
XapakTep TPYI0BOM
NEeSITeIbHOCTH U
HECTy>KeOHOTO
MTOBE/ICHUS

1.Mcnonp3oBanue
BOCIIMTATEIbHOIO IIOTEHIINAJIA
JUCLUIUINH
poeCCUOHATBHOTO MOIYJIS
JUIsl pa3BUTHSI HABBIKOB
KOMMYHUKAaIU1, KOMaHIHOU
paboThl U UIEPCTBA,
TBOPYECKOT0 UHKEHEPHOTO
MBIIUICHUS, CTPEMIICHUS
CJIe10BaTh B
poQeCCHOHAIBHON
JIeSITEIIbHOCTH HOpMaM
MOBeIEHHs, 00ECIIEYNBAIOIINM
HPaBCTBEHHBIN XapaKTep
TPYZIOBOM AESTEIBHOCTH U
HECJIY>KeOHOTO MOBEICHHS,
OTBETCTBEHHOCTH 32 MPUHSTHIE
pelieHus yepe3 NoJAroTOBKY
IPYNIOBBIX KYPCOBBIX paboT U
MPAaKTUYECKUX 3aJaHHI,
pelIeHUE KEHCOB, IPOX0XKICHHE
IIPaKkTUK U moarorosky BKP.
2.Mcnons3oBaHue
BOCIIMTATEIBHOIO NOTEHIIMAIIA
JUCUUTIIINH
npoeCCHOHATLHOIO MOIYIIS
JUTSL:

- (opmupoBaHus
IIPOU3BOJICTBEHHOTO
KOJUJIEKTUBU3MA B X0JI€
COBMECTHOTI'O PELIEHUS KaK
MOJICJIbHBIX, TaK U
MPaKTUYECKUX 3a/1a4, a TAKKE
IIyTE€M MOJKPEIICHUE
palMOHaIbHO-TEXHOJIOTHUECKUX
HaBBIKOB B3aUMOJIEHCTBUS B
MPOEKTHOM eI TETbHOCTH
AMOLIMOHAIBHBIM 3 PexToM
YCIEIIHOTO B3aUMOJEHCTBUS,
OLIYIIIEHHEM pocTa 00Iei
3¢ HeKTUBHOCTH TpU
pacnpeneneHu IPOEKTHBIX

1.Opranu3zanus Hay4YHOTO
noJxoja v uyBcrsa «Bce B
OJIHOM KOMAaHJIe» 4yepe3 y4acThe
CTYAECHTOB B IPOBEJACHUHU
KPYIJIBIX CTOJIOB U CEMHHApPOB.

dopmupoBaHHe

BEPTUKAJIbHBIX CBA3EH U
(dbopManbHBIX MPaBUII KU3HU TIPU
MIPOBEACHUM CTYJECHYECKUX
KOHKYpPCOB



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

3a/1ay B COOTBETCTBHHU C
CUJIbHBIMU
KOMIIETEHTHOCTHBIMH U
AMOIIMOHAIBHBIMUA CBOMCTBAMU
YJIEHOB MPOEKTHOW IPYIIIIHI.

B-35

dhopmupoBaHue
TBOPYECKOTO
MBIIIUICHUS
NPUMEHUTEIBHO K
cdepe XUMHUIECKOH
TEXHOJIOTHH
HEOPTraHUYECKUX
BEIIECTB

1. Ucnionb3oBanue Jist
dbopMupOBaHUS YyBCTBA
JTUYHON OTBETCTBEHHOCTH B
00J1aCTH TEXHOJIOTUH
BOJIOMIOJITOTOBKH U OYUCTKHU
CTOYHBIX BOJI, TEXHOJIOTUU
MUHEPATBHBIX YI0OpEeHUI
COJIEH U IIEJIOUEN / TEXHOIOT U
OCHOBHOT'O HEOPTaHUYECKOTO
CUHTE3a, TEXHOJIOTUHU
KaTaJau3aTopoOB U a7copOeHTOB /
TEXHOJIOTUHU PEaKTUBOB U 0c000
YHCTHIX BEIIECTB
BOCITMTATEIHLHOTO MTOTCHIIHATIA
0J10Ka PO eCCHOHATBHBIX
JUCITUTLINH:

TexHonOrHust BOJOMOATOTOBKH U
OUYUCTKU CTOYHBIX BOJI;
TexHonOrKUs KaTaau3aTopoB U
ancopbenTos/TexHomoTHs
PEaKTUBOB M 0COO0 YUCTHIX
BEIICCTB;

TeXHONIOTHsI MUHEPATBHBIX
yIoOpeHuit, coseit u

nienoueit/ TexHonorus
OCHOBHOT'O HEOPTaHUYECKOTO
CUHTE3a.

2. Pa3BuTHe HaBBIKOB
TBOPYECKOTO MBIIIUICHUS ITyTeM
COZICUCTBUS U NOIJICPKKU
y4acTus CTYJCHTOB B HAyYHO-
MPAKTUIECKUX MEPOTPHUSITUIX
BHYTPHUBY30BCKOTO
PErHOHAILHOTO H/HITN
BCEPOCCUICKOIO YPOBHS B
chepe XUMUIECKIX TEXHOJIOTH

v

H.

1.Opranuzanus u npoBeeHNE
AKCKYPCHUH, HAYyYHO-
NPAaKTUYECKUX KOH(EPEHIH,
(bopyMOB, KPYTJIBIX CTOJIOB,
BEOMHAPOB 110 BOIIPOCaM
npodeccCHoHABLHOM
JeSITEIIbHOCTH

2.Y4actue B CTYJEHUYECKHX
OJIMMITHAJaX U KOHKYypcax
HAYYHBIX TPOEKTOB, TBOPUECKUX
MEPONPUATHSIX, KOHKYpCax
npodeccuoHaIbHOTO
MacTepcTBa, B TOM YHCIIE 110
cragmapram WorldSkills.
3.Y4acTre B HOArOTOBKE
nyOIUKaui B IEPUOAUYECKUX
HAYYHBIX U3JaHUSIX;

VYyacTue B AeATebHOCTU
CTYJIEHYECKOT'0 HAyYHOTO
oOuiecTna.

CTpykTypa u cofep:kaHue Y4eOHOU TUCUMILTHHBI
JucrunHa mpernogaeTcs CTy/eHTaM B / U 8-om cemectpax. OOmmias Tpy10eMKOCTh
IUCIMIUIAHBI cocTaBisieT b 3aueTHbiX equunll, 180 ak. yacos.
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7 cemecTp
1 1, 2 | O6mme cBeneHus O cepe 34 4 12 12 6 YO 25
Crioco0bI mosTyueHust Cephl JIP
3 | Cepa, BBIITyCKaeMast B| 18 4 - - 14 31
NPOMBILIJICHHOCTH H €€ T
IpUMEHEHHE
2 4 | O6bmme cBenenust o cepuoi | 30 4 4 14 8 JIp 25
KUCIIOTE
5 | [lonyuenue cepuucroro raza | 26 4 - 6 16 31
T
Bua npoMexyTo4HOM aTTecTALMHA 108 16 16 32 44 3auer 50
8 cemecTp
1 6 [Tpou3BoACTBO cepuoii | 40 8 - 12 | 20 YO 25
KHUCIIOTHI KOHTaKTHBIM 31
CrocoOOM U3 KonueaHa T
2 7 [Tpon3BOICTBO KOHTaKTHOH | 32 8 - 4 20 3n 25
CepHON KHCIIOTBHl U3 CEpbl U T
JPYTOro ChIpbs
Bua npoMexyTo4HOM aTTeCTALMU 72 16 - 16 40 IK3aMeH 50
Conepmaﬂne JEKIIMOHHOI'0O KypcCa
YueoHo-
Tembl JIeKUMU. Bcero
MeToaHYec-Koe
Bonpocsl, oTpadaTbiBaeMble HA JIEKIUH 4acoB
olecreueHue
1 2 3
7 cemecTp

OO01ue cBeneHusi 0 cepe 4 [1-4]

CaoiicTBa cepsl

Crnoco0blI moJry4eHus cepbl

OO61ue cBeieHus 0 croco0ax MoIy4eHUs Cepbl

IToa3eMHas BBIILIaBKa CEPBI IEPETPETON BOAOU

[Tonzemuast razuduxaus cepsl

[Tonmy4yenue cepsl U3 CyIbQUIHBIX pya. TepMudeckas BO3rOHKa cephbl

[Tonyuyenue anemenTapHou cepsl MeTooM Kitayca

Cepa, BbinnyckaeMasi B IPOMBIILJICHHOCTH M ee IPUMeHeHHe 4 [1-4]

Byl BeIyckaeMou cepbl

[Tpumenenue cepsl. OOIME CBEACHUS O IPUMEHEHNUHU CEePBhI

[IpuMeHeHne cepbl B MPOU3BOJICTBE CEPHOM KUCIIOTHI

OO01me cBeleHHs 0 CEPHOI KHCI0Te 4 [1-4]

CriocoObI MPOU3BOICTBA CEPHON KUCIIOTHI

CtpoeHue u CBOWCTBA CEPHOM KUCIIOTBI

ChIpbe TSt TPOU3BOJICTBA CEPHOM KUCIIOTHI

ITosyyeHue cepHUCTOrO ra3a 4 [1-4]

OU3NKO-XUMUYECKHE OCHOBBI 00KUTA CEPOCOICPIKAIIETO CHIPHS




Ileun nns 06xura KosyeaHa
[leun i1 coxUraHus cepol

8 cemecTp
IIpou3BOACTBO CEPHOI KMCJIOTHI KOHTAKTHBIM CIIOCO0O0M U3 KOJIYEJaAHA 8 [1-4]
OuncTtka o00XuroBoro raza. ®OU3NKO-XUMHYECKHME OCHOBHI IIpoliecca
OYMCTKH O0OYKUTOBOTO Ta3a
OxucieHre CEepHHCTOrO Tra3a B CepHbIM aHruapuia. OU3UKO-XUMHUYECKUE
OCHOBBI IPOIIECCa OKUCIICHUS] CEPHUCTOTO aHTUIPUIA
IAGcopOrust cepHoro anruapuga. OU3NKO-XUMHUECKHUE OCHOBHI IpoIiecca
W3BJICUCHUS CEPHOTO aHTHJIPHJIA U3 TA30BOH CMECH
IAGCOPOIIMOHHOE OTAENICHHE COBPEMEHHOTO KOHTAKTHOTO 3aBOJIa
[lony4yeHue BBICOKOKAYECTBEHHOM CEPHON KHCIIOTBI
IIpou3BOACTBO KOHTAKTHOI CepHOl KHCJIOTHI M3 cepbl W [PYroro 8 [1-4]
CHIPbS
[Tony4yeHne KOHTaKTHOW CEPHOM KUCIIOTHI U3 CEPBI
[Tonmy4yeHre KOHTAKTHOW CEPHOW KUCIIOTHI M3 Pa3IMYHOTO ChHIPhS
TexXHIKO-IKOHOMHYECKHE BOIPOCHI CEPHOKUCIOTHOTO NMPOU3BOCTBA
IlepeyeHb NPaKTHYECKUX 3aAHATHH
YuebHo-
Tema npakTH4YeCKOro 3anaTus. Bornpocsl, Bceero
MeToAnYecKoe
oTpadarbiBaeMble HA MPAKTHYECKOM 3aHATHH 4acoB
olecreyeHmne
1 2 3
7 cemecTp
Pacyer mokasareseii nmporecca 000TaeHHs CEPOCOACPKAIICTO ChIPhS 6 [11]
PacdeT BbIXO/a CEPOCOACPIKAIIECTO CHIPhSI B TPOIIECHTHOM OTHOIICHUH 6 [12]
PacueT pU3MKO-XMMUYECKHX TTOKA3aTeNIeH CEPHOI KUCIOTHI U OJieyMa 4 [13]
Pacuer TeruioBoro adgdexra pa3daBieHUsI CEPHOIN KUCIOTHI 4 [14]
PacueTr npou3BOJUTEIBLHOCTH U HHTEHCUBHOCTH CEPHOKHCIOTHOTO 6 [15]
000pyI0BaHUS
PacueT nokasareseit mpouecca mojiyu4eHHsi CEpHUCTOrO Tasa 6 [16]
8 cemecTp
Pacder cymmibHON OaniHu 2 [17]
PacdeT konmuecTBa KOHTAKTHON MaccChl B anmapare ¢ MpOMeKyTOYHBIM 2 [18]
TerI000MEHOM
Pacder KOHTAaKTHOTO ammapara ¢ J00aBJIeHHEM BO3/yXa MOCIe CII0EB 4 [19]
KOHTaKTHOI MacChl
MarepuanbHbIi OaaHC CYIIMIBHO-a0COPOIIMOHHOTO OTIEIICHUS 4 [20]
Pacder OaniHu KOHIEHCATOpa 2 [21]
PacdeT npon3BOAUTEIBHOCTH Ta30AYBKHY (HarHETATEs) 2 [22]
Ilepedennb 1a00paTOPHBIX padoT
YueOHo-
Tema s1abopaTopHbIX padoT. 3axanus, BONPOCHI, Bcero
oTpadaTrbiBaeMble HAa JIaOOPATOPHOM 3aHATHHU 4acoB METOMHECKOE
ob0ecrieyeHune
1 2 3
[Tony4yeHre alIOTPOIMYECKUX MOTUDHUKAIMIA CEPBI 2 [5]
CBoiicTBa Cepbl U €€ COeTMHEHU 2 [6]
KonmdyecTBeHHOE OIpe/Ie/IEHHE CEPHUCTOTO HATPHS 4 [8]
CunTes TuocynbshaTta HaTpUs 4 [9]
CaoiictBa okcuza cepsl (1V) 2 [7]
CBoiicTBa CEpHOM KUCIOTHI 2 [10]




3aganus 11 CAMOCTOATEILHOM PAa00ThI CTY/I€HTOB

Beero Y4ebHo-
Bonpocs! 1Jisi caMOCTOSATEILHOTO U3YUeHUsl (3a1aHus) 4ACOB MeToanYecKoe
ol0ecrieyeHune
1 2 3
7 cemecTp
OO01mme cBe1eHHs O cepe 6 [1-4, 23-26]

CognepxaHue cepbl B 3eMHOM KOpe

Crnioco0blI oJry4eHus cepbl

[Tomy4yeHue cepbl BOCCTAaHOBIEHUEM CEPHHUCTOTrO ra3a
Meroxa Opkia

[Tomy4yeHue cepbl U3 CEPOBOAOPOACOAEPKAIINX ra30B
Cyxas ouncTKka razon

Mokpasi O4MCTKa I'a30B

Cepa, BbIllycKaeMasi B IPOMBIILICHHOCTH U ee IPMMEHeHue 14 [1-4, 23-26]
[TommmepHast cepa U criocoObl €€ OTyYeHus
[IpuMeHeHue cephl B IMHHOW ITPOMBILIIIEHHOCTH

M3roToBneHHe  KOMIIO3WIIMOHHBIX ~ MATE€PUATIOB  CTPOUTEIHHOTO
Ha3Ha4YCHUA
O01uIme cBeeHNsI O CEPHOI KNCJIOTe 8 [1-4, 23-26]

JlnHaMHKa pa3BUTHSI CEPHOKUCIOTHOTO MPOM3BOICTBA
VicTopust pa3BUTHS CEPHOKHCIIOTHOTO TIPOU3BO/ICTBA
OOGiiye CBEICHHSI O CEPHUCTOM M CEPHOM aHTHJIPajiax
IMosryyeHHe CEPHUCTOrO ra3a 16 [1-4, 23-26]
[Teun s cxxuranusi CEpOBOAOPOAA
Vcronp30BaHue Teria 00)KUTOBOTO Ta3a

8 cemecTp
IIpou3BOACTBO CEPHOIl KHCIOTHI KOHTAaKTHbIM cmocooom m3 20 [1-4, 23-26]
KOJTYeqaHa
OuncTHOE OT/AETIEHHE COBPEMEHHOTO KOHTAKTHOTO MTPOU3BO/ICTBA
Ycnosus nporiecca okuciieHus: SO, B SO3 Ha BaHAIMEBOM KaTaan3aTope
KoHTakTHOE OT/E€TIEHIE COBPEMEHHOT'O CEPHOKUCIOTHOTO 3aBO/Ia
[Tonmy4yenue 100%-HOTO " CTa0MIIN3apOBAaHHOTO SOs "
KOHIIEHTPUPOBAHHOTO OJieyMa
O06e3BpeKMBaHNE OTXOAIINX Ta30B
IMpon3BoACTBO KOHTAKTHOI CcepHONl KHCJIOTBHI u3 cepbl u apyroro 20 [1-4, 23-26]
ChIPbsI
[TonydyeHne KOHTAaKTHOW CEpPHOW KHCIOTBI M3 CEPOBOJAOPOJA METOJIOM
MOKPOT'O KaTajamn3a
[lepemelieHne raza u KUCIOTHI

OoOpa3oBaTe/ibHbIC TEXHOJIOTHH

Peanuzanust ocBOeHUs JaHHOW IUCHUUIUIMHBI OOECHeuMBaeTCsl JOCTYINOM KaxKJIOTO
oOyuaronierocsi Kk 0azaMm JaHHbIX U OMOIMOTEUYHBIM (hoHAAM, POPMUPYEMBIM IO MOJIHOMY
MEePEYHIO TUCIUILIINH (MOIYJei) OCHOBHOM oOpa3oBarensHOM porpammel. B BUTU HUAY
MUOU neincTByeT KOMIBIOTEPHBIE KIACCHI, B KOTOPBIX MPOBOASATCA 3aHATHS MO PA3JINYHBIM
JUCLUUIUIMHAM HAMpPAaBJICHUS TOATOTOBKM «XHUMHUYECKasl TEXHOJIOTUS», B TOM YHCIE U
KJIacChl OOECHEYEHbl JOCTYNOM K ceTH VIHTepHeT s  CcaMOCTOSITENbHOM MOATOTOBKU
ctynenToB. Ha xadenpe mmeercs KOMIbIOTEPHI C BO3MOXKHOCTBIO PabOThI B CIIELIMATIbHBIX
mporpaMmax M JOCTylla K COBPEMEHHbIM TNpodeccHOHaIbHBIM 0a3aM  JIaHHBIX,
MH()OPMAIIMOHHBIM CIPABOYHBIM M IOUCKOBBIM CHUCTEMaM, K TaKUM Kak 0a3a JaHHBIX
MEPUOINYECKUX M3AaHUi. Llenpro npu 3TOM sIBIsIETCS BBIpAOOTKA y CTYJEHTOB HAaBBIKOB U



KOMIIETEHIMK, MO3BOJSIOIMIMX CaMOCTOSITEIbHO BECTH MCCIEA0BATENBCKYI0 W HAy4HO-
neJaroruueckyro padbory.

[IpakTrueckass MOJATOTOBKA MpPH peau3alui Y4eOHOW HUCUUILTUHBI OpraHU3yeTcs
MyTeM MPOBEJCHUS MTPAKTUUYECKUX 3aHSITHH, MPEAYyCMATPUBAIOIINX YYacTHE 00yUalOIIUXCs B
BBITIOJITHCHUH OTJICIBHBIX AJIEMEHTOB palOT, CBSI3aHHBIX C Oyaymield mpodeccrnoHaTbHON
NEeSATENBHOCTBIO.

[IpakTrueckass TMOATOTOBKA TAaK)Ke BKJIIOYACT B ce0s 3aHATHS JICKIIMOHHOTO THIIA,
KOTOpbIE  TpeaycMaTpUBalOT  mepenady  ydeOHOW — uHpoOpManuu
HEOOXONUMON JUIsl  TMOCJEAYIOIIEr0 BBIMOJIHEHUS PadoT,
npodeccroHaIbHOM 1eITeTbHOCTBIO.

AyIuTOpHBIE 3aHATHS MPOBOASATCA B BHIAE JEKUMM ¢ wucnoiab3oBanuem I[IK wu
[IK 1pu
MPOBOJAUTCS

oOydJaromumcs,

CBSI3aHHBIX ¢ Oyaymieu

KOMITBIOTEPHOTO TIPOEKTOpa, MPAKTUYECKUX 3aHSATHH,
paboTta noj

PYKOBOJICTBOM IPENOJIaBaTeNei, C OKa3aHUEM KOHCYJIbTAllMi U MOMOUIM MPHU MOJATOTOBKE K

C HCIOJBb30BAHHUCM

MPOBEACHNA  pacdyeToB. (CaMOCTOSTENbHAA CTYJEHTOB
KOHTPOJBHBIM paboTaM, BHIMIOJHEHUH JOMAIITHUX 3aJaHuH.
DoH/ OLIECHOYHBIX CPEICTB
@DOHJT OIICHOYHBIX CPEACTB MO AUCIMIUIMHE OOECHeunBAET MPOBEPKY OCBOCHUS
IJIAHUPYEMBIX Pe3yJbTaTOB 00yueHUs (KOMIETEHIMI W WX WHIUKATOPOB) MOCPEIACTBOM
MEpONPUATUNA TEKYIIETO, PYOEKHOT0 U MPOMEKYTOYHOTO KOHTPOJIS 11O JUCHUTUIUHE.
CBsi3p MeXy POpMHUPYEMBIMU KOMIIETEHIIUSIMU U (hOPMaMU KOHTPOJISI UX OCBOCHUS

MpeJICTaBlICHA B CJICAYIONICH TabuIle:

HaumenoBanune
Ne Ko n HauMeHOBaHWE HHIUKATOPa HanmenoBanune
KOHTPOJIUPYEMBIX .
/1 JNOCTHOKEHUSI KOMIIETEHIIUH OLIEHOYHOTO CPEACTBA
pazzienoB (TeMbl)

7 cemecTp

BxoaHoi KOHTPOJIb

1 | BxoaHO# KOHTPOJIb 3-I1K-2 3HaTp CBOMCTBa XUMHUYECKHUX Bomnpocs! BXogHOrO

3JIEMEHTOB, COEIMHEHNI U MaT€pUaAJIOB HA KOHTPOJISI (YCTHO)
HMX OCHOBE JUISI COOJIIOIEHUS
TEXHOJIOTHYECKOTO peryiaMeHTa

V-1IK-2 YMeTh UCI0/I30BaTh 3HAHUS
CBOMCTB XMMHYCCKUX 3JICMEHTOB,
COEIMHEHUI 1 MaTepuaoB Ha UX OCHOBE
JUTSL peLIeHUs 3a/1a4 10 BBIMTYCKY MPOAYKIIMHI
B CTPOTOM COOTBETCTBUH C TEXHUUYECKHUMHU

TpeOOBaHUSIMU

ATTrecranus pas3zienoB, TEKYIIHA KOHTPOJIb YCIIEBAEMOCTH

1 OO6mwme cBeIeHus O 3-11K-2 3HaTh CBOMCTBA XUMHUYECKHUX OtyeTt mo nabopaTopHOt

cepe
CriocoObI mosryyeHust
cepsl

9JICMCHTOB, CO€IUHEHHH U MaTCpHaJIOB Ha
nX OCHOBC IJIA CO6J'IIOI[CHI/I${
TCXHOJIOTUYCCKOTO pCTIaMCHTa

Cepa, BbIlTycKaemasi B
MPOMBIIINIEHHOCTH U €€
MIpUMEHEHHE

V-TIK-2 YMeTh UCIIoI630BaTh 3HAHUS
CBOMCTB XMMHYECKUX DJIEMEHTOB,

COG)II/IHeHI/Iﬁ M MaTCprajIoB Ha X OCHOBC

pabote (MMCbMEHHO)

Pemienue 3agau
(THCHMEHHO)

Tect (mUCbMEHHO)




OO01ue cBEAEHUS O
CEpPHOM KHUCIIOTE

JUIS peIIeHUs 3a/1a4 110 BBIITYCKY POAYKIIUHU
B CTPOTrOM COOTBETCTBUH C TEXHUYECKUMHU

ITonyyenue cepHUCTOrO
rasa

TpeOOBaHUSIMU

B-I1K-2 Bnaners HaBbIKaMH pa3padOTKU
MPEJI0KEHUS 110 KOMIIJIEKCHOMY
HCMOJIB30BAHUIO ChIPhS U YTUJIN3AIUN
OTXO/IOB IMPOU3BOCTBA

3-I1K-7 3HaTh TEXHOJOTUH U CHCTEMBI
9KOJIOTUYECKOT'0 MEHEKMEHTA ITPU
MPOBEACHUHU UCIIBITAHUM C UCTIOIb30BAHUEM
TEXHUYECKUX CPEJICTB

V-IIK-7 YMeTh BBINONHATH PaOOTHI IO
cOOpYy M HaKOTUICHHIO JaHHBIX TIPH
pa3paboTKe TEXHOJOTUUYECKHUX MPOIIECCOB
B-IIK-7 Bnanetp HaBbIKaMu BBIOOpa
TEXHUYECKUX YCTPOMCTB U TEXHOJIOTUH C
Y4€TOM IKOJIOTUYECKUX MOCIIEICTBUM HX
MIPUMEHEHHUSI JIJISl TOATOTOBKHU MTPOEKTa
IJIaHA MEPOIIPHUATUN 110 UCTIOIB30BAHUIO
CBIPBS B JIONTOJIHUTEIBHBIX
MPOM3BOJCTBEHHBIX LIEJISIX

Otuer no nabopaTopHOi
paboTte (MUCEMEHHO)

Pemenue 3agau
(MTUCBEMEHHO)

TecT (MUCHMEHHO)

HpOMC)I(YTO‘lHaH aTTcCTaluusa

1

3auer

[1K-2, IIK-7

‘ TecT (MUCHMEHHO)

8 cemectp

Bxo1HOM KOHTPOJIb

BxoaHoii KOHTpPOJIb

3-IT1K-2 3narh cBOMCTBAa XUMHYECKHUX
3JIEMEHTOB, COEIUHEHUI U MaTepUaJIOB HA
HX OCHOBE JIJIsI COOIIOICHMS
TEXHOJIOTMYECKOTO pEryiaMeHTa

V-11K-2 YMeTh UCIIOIL30BaTh 3HAHUS
CBOMCTB XUMHYECKHUX DJIEMEHTOB,
COCIMHEHUI M MaTeprajoB Ha X OCHOBE
JUTSL pEIIeHUs 3a/1a4 10 BBITYCKY MPOAYKITHH
B CTPOTOM COOTBETCTBHH C TEXHUYECKHUMHU
TpeOOBaHUSIMU

Bomnpocs! BxoHOTO
KOHTpPOJIS (YCTHO)

ATtTect

alnus pasacios, TCKYH_II/Iﬁ KOHTPOJIb YCIICBACMOCTHU

[TpownsBoacTBO cepHOM
KHCJIOTBhI KOHTAKTHBIM
CcIIocoooM 3

3-T1K-2 3HaTh CBOMCTBA XUMHYECKUX
AJIEMEHTOB, COCIMHEHNUI U MaTePUAIOB HA
HUX OCHOBE IS COOJIFOECHMUS
TEXHOJIOTHYECKOTO PerylaMeHTa

KoJT4esaHa
IIpousBoacTeo
KOHTaKTHOM CEepHOM
KHCIIOTBI W3 CEphl U

APYTOTO CHIPbS

V-IIK-2 YMeTh UCnoIb30BaTh 3HAHUS
CBOMCTB XUMHUYECKHUX HJIIEMEHTOB,
COCMHEHUI U MaTepUaIoB Ha UX OCHOBE
JUTSL PEIlIeHUs 33]1a4 110 BBITYCKY MPOTYKITUN
B CTPOTOM COOTBETCTBHH C TEXHHUECKUMU
TpeOOBaHUSIMU

B-I1K-2 Brnaners HaBbIKaM# pa3pabOTKH

Pemenue 3agau
(MTMCHMEHHO)

Tect (mUCHMEHHO)

Pemienue 3agau
(MHCHMEHHO)

Tect (MUCHMEHHO)




MPEAJIOKEHUS IO KOMIUIEKCHOMY
WCIIOIBb30BAHUIO CHIPhS U YTHIIM3ALUN
OTXOJIOB MPOU3BOJICTBA

3-11K-7 3HaTh TEXHOJIOTHUU B CUCTEMBI
9KOJIOTHYECKOT'0 MEHEDKMEHTA TTPH

IIPOBCACHUHN HCITBITAHUH C UCIIOJIL30BaHUEM

TEXHUYECKUX CPEICTB
V-IIK-7 YMeTb BBITIOJHATE pabOTHI 11O
cOOpY M HAKOIICHUIO JAHHBIX MIPH

pa3pa60TKe TCXHOJIOTHYCCKUX ITPOLICCCOB

B-ITK-7 Bnaners HaBbIKaMH BBIOOpA
TEXHUYECKUX YCTPOMUCTB U TEXHOJIOTUH C
Y4ETOM 3KOJIOTMYECKHUX IOCIEICTBUN UX
IIPUMEHEHHUS Ul TIOATOTOBKH IIPOEKTA
IIJIaHa MEPOIIPHUATHI 110 UCIIOIb30BaHUIO
CBIPBS B JIOIIOJIHUTENBHBIX
IIPOU3BOJCTBEHHBIX LIEIAX

[IpomexxyTouHas arrecrauus

1 | Dk3amen [K-2, TIIK-7 Tect (mUCBMEHHO)
HepequL OCHOBHBIX IIOKa3aTejeu OLOCHKH PC3YJIbTAaTOB, 3JICMCHTOB IIPAKTHUYCCKOI'O
ONbITAa, 3HAHUW W YMEHUHW, TMOJJEKAIINX BXOJHOMY, TEKYIIEMY KOHTPOJIIK U

MMPOMEKYTOYHOU aTTECTALINU

HanmenoBanue
Ne Konx n HanMeHOBaHME HHIMKATOpa PesynbTarsl 00yueHus no
n/n KOHTPOIHMPYEMBIX JOCTUKEHHSI KOMIIETEHIIUU JUCLIUILINHE
pa3zenoB (TeMbl)
7 ceMecTp
BXx0oaH0¥ KOHTPOJIb
1 | BxoaHOM KOHTPOJIb 3-T1K-2 3Hath cBOMCTBAa XUMUUECKUX | 3HAET CBOMCTBA XUMHUUYECKHUX
JJIEMEHTOB, COEIMHEHNUN U JJIEMEHTOB, COEIMHEHNUH U
MaTepuajioB Ha UX OCHOBE JUIS MaTepHaoB
COOJIIO/ICHHSI TEXHOJIOTUYECKOTO
periiamenTa YMeeT HCIosib30BaTh 3HAHUS
V-1IK-2 YMeTh UCTI0Ib30BaTh 3HAHUS | CBOMCTB XUMHUYECKUX
CBOMCTB XUMHUYECKHUX JIEMEHTOB, 3JIEMEHTOB, COEIMHEHUN U
COEMHEHUI U MaTEPUAIIOB HA UX MaTepUaIoB HAa UX OCHOBE UIA
OCHOBE JUISl PELICHHUS 3a7a4 110 pelieHus 3a1a4
BBIIYCKY IPOAYKIIMH B CTPOrOM
COOTBETCTBUH C TEXHUUECKUMU
TpeOOBaHUSIMU
ATTecranus pas3/ienoB, TEKYIIMN KOHTPOJIb YCIIEBAEMOCTH
1 | Obume cBenenuss o | 3-1IK-2 3Hath cBoMicTBa XUMUYECKUX | 3HAET CBOICTBA CepHlI,
cepe 3JIEMEHTOB, COEJUHEHUN U CHOCOOBI TIOJTYYEHUS CEepHl,
CriocoObl  MOyYeHUs | MaTepUaioB Ha UX OCHOBE IS TEXHOJOTMYECKYIO CXEMY
cepsl COOTIOICHHSI TEXHOJIOTHYECKOT O MOJIy4EHUS CEPbl METOA0OM
Cepa, Bblllyckaemasi B | perjlaMeHTa Kiayca, Buapl BblllyckaeMoi
npoMeinieHHOCTH u ee | Y-1IK-2 YMmers nernonb30Bath 3HaHUS | CEpBl, IPUMEHEHHE CEPBI
IIPUMEHEHNE CBOMCTB XMMUYECKHX JIEMEHTOB,
COEIMHEHUI M MaTeprajoB Ha UX YMeer monb30BaThCs
OCHOBE JJIs pELIEHU 3a4a4 110 METOJIUKON UCCIIEOBAHUS
BBINYCKY NPOAYKIIMH B CTPOTOM AJIJIOTPONTMYECKUX




OO6mme cBeneHust o
CEpPHOM KHUCJIOTE

ITonmy4yenue cepHUCTOTO
rasa

COOTBETCTBUH C TEXHUYECKUMU
TpeOOBaHUSIMU

B-IIK-2 BiageTs HaBBIKaMH
pa3paboTKU PETIOKEHHS 10
KOMIUIEKCHOMY HMCTIOJIb30BaHUIO
CBIPbS U YTHJIM3ALUU OTXOI0B
MIPOU3BOJICTBA

3-11K-7 3HaTh TEXHOJIOTHHU U CUCTEMBbI
JKOJIOTHYECKOT0 MEHEKMEHTA MPU
MPOBEACHUU UCIIBITAHUM C
HCIOJIb30BAHUEM TEXHUYECKUX
CpelCTB

V-IIK-7 YMeTb BBITIOJHATH paOOTHI 11O
cOOpyY M HAKOIUICHUIO JAHHBIX MIPH
pa3paboTKe TEXHOIOTHUECKUX
MIPOIIECCOB

B-IIK-7 Bnanerp HaBbIKaMu BbIOOpa
TEXHUYECKUX YCTPOUCTB U
TEXHOJIOTHH ¢ y4€TOM SKOJIOTHUYECKHUX
MOCJICICTBHI X IPUMEHEHUS TS
MOATOTOBKHU MPOEKTA IIaHa
MEPOIPHUATHHI IO UCITOIB30BAHUIO
CBIPBS B JIOTIOJIHUTEIBHBIX
MIPOU3BOJICTBEHHBIX LIEJIAX

Moau(UKaIUK Cepbl, CBONCTB
cepbl, KOJIUYECTBEHHOTO
OTIpeIeTICHUSI CEPHUCTOTO
HaTpUS

Bnaneer meroaukoii pacuera
roKa3zareJieu npouecca
oOoraleHus
CEPOCOACPIKALIETO ChIPbS,
BBIXO/Ia CEPOCOACPIKAIIIETO
CBIPBS B TIPOIIEHTHOM
OTHOILEHUHU

3HaeT cBOicTBa cepHOU
KHUCIIOTHI, €€ CTPOCHHE,
CHOCOOBI TIPON3BOCTBA
CEPHOI1 KHCIIOTHI, ChIPhE,
UCIIOJIB3yeMOe ISt
IPOU3BOJICTBA CEPHOI
KUCIIOTHI, (PU3UKO-
XMMHYECKHE OCHOBBI 00KHTa
KoJ4eaana, rmeyu st 00Kura
KOJY€/IaHa U Cepbl

YMeer mosnb30BaThCA
METOJMKON UCCIEAOBAHUS
cBoiicTB okcupa cepsl (V) u
CEpPHOM KHUCIIOTHI

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

s dexra pazdaBieHUs cepHOI
KHUCTIOTHI,
MMPOU3BOJUTCIIBHOCTU U
UHTEHCUBHOCTHU
CEpHOKHCIIOTHOTO
o0opymoBaHus, oKa3aTenen
rpolecca Mnoixy4eHust
CEpHHUCTOTO rasa

[IpomexxyTouHas arrecrauus

3auer

TIK-2, TTIK-7

JleMOHCTpHUpYET OCHOBHBIE
3HaHUS U YMEHUS B

COOTBETCTBHH C pa3jieslaMu 1,
2.

8 cemectp

Bxo/1HOM KOHTPOJIb

BxoaHo# KOHTPOIIb

3-IT1K-2 3HaTh CBOMCTBAa XMMHYECKHUX
9JIEMEHTOB, COCTUHEHHI 1
MaTepuaioB Ha UX OCHOBE JIJIs
COOIIOACHNS TEXHOJOTHYSCKOTO
periiamMmenTa

V-IIK-2 YMeTs HCIToab30BaTh 3HAHUS
CBOMCTB XMMHUYECKHUX DJIEMEHTOB,
COEMHEHHI 1 MaTepUaIOB HA NX

3HaeT CBOMCTBA XMMHYECKHX
JJIEMEHTOB, COSIMHEHUN 1
MaTepuanoB

YMeeT HCIOoab30BaTh 3HAHUS
CBOMCTB XUMHUYECKUX
9JIEMEHTOB, COCJMHEHUN U
MAaTEepHAJIOB HA UX OCHOBE JJISI




OCHOBE JUTS PEIICHUs 33124 110
BBIIYCKY MPOAYKIIUU B CTPOTOM
COOTBETCTBUH C TEXHUYECCKUMHU
TpeOOBaHUSIMU

pelIeHus 3a1a4

ATTrecranus paszienoB, TEKYIIHI KOHTPOJb YCIIEBAEMOCTH
1 | IIpousBonctBo cepuoii | 3-11K-2 3HaTh cBOMicTBa XUMUYECKUX | 3HAaeT  (PU3HKO-XUMHUYECKUE
KHCJIOTBl KOHTAKTHBIM | 3JIEMEHTOB, COEIUHEHUN U OCHOBBI IIpOIIECCA OYUCTKH
crocobom U3 | MaTepuajoB HA UX OCHOBE JUIS 00XHMroBOTO rasza, (pus3mKo-
KOJ4e/laHa COOTIOACHHS TEXHOJIOTHYECKOTO XUMUYECKHE OCHOBBI
perimameHTa npotecca OKHCJICHUS
V-IIK-2 YMeTh UCnIOIb30BaTh 3HAHUS | CEPHUCTOTO aHTUapHUaa,
CBOMCTB XMMUYECKHUX JIEMEHTOB, (U3NKO-XUMHUYECKHE OCHOBBI
COEIMHEHUI 1 MaTepuasoB Ha UX npoiecca W3BJICYCHUS
OCHOBE JIJIsl PELIEHUS 3a4a4 110 CEpHOT0 aHTUJIpuaa u3
BBIITYCKY IPOAYKILIUU B CTPOTOM ra3oBOM cMecHu
COOTBETCTBUM C TEXHUUECKUMU YMmeeT nonb30BaThCs
TpeOOBaHUSIMU METOJIMKOH pacueTa
B-I1IK-2 Brnaners HaBBIKaMU CYLIUIILHOM OalHu
pa3paboTKu MPeJIOKEHHS 110 Bnageer meTonukoii pacuera
KOMIUJIEKCHOMY HMCIIO0JIb30BaHUIO KOJIMYECTBA KOHTAKTHOMN
CBIPbS U YTHJIM3ALUU OTXOJ0B MAacchl B afmapare ¢
IIPOU3BOJICTBA MIPOMEKYTOUHBIM
3-I1K-7 3HaTh TEXHOIOTUU U CUCTEMBI | TEINIOOOMEHOM
2 | I[IpousBoxacTBO 9KOJIOTMYECKOTI0 MEHEKMEHTA ITPU 3HaeT NoJay4YeHHe KOHTaKTHOU
KOHTaKTHOM CEPHOH | IPOBEICHUH UCIIBITAHUN C CEepPHOM KHCIOTBl W3 CEpHI,
KHACJIOTBI M3 CEphl U | MCIIOJIb30BAaHHEM TEXHUYECKUX TEXHUKO-IKOHOMUYECKUE
JIPYroro Chlpbs CpEelCTB MOKa3aTeu MIPOU3BOJICTBA
V-IIK-7 YMeTb BBIIOJHATH PAOOTHI IO | CEPHON KHCIOTHI KOHTAKTHBIM
cOOpY M HAKOILJICHUIO JAHHBIX MIPH crocobom
pa3paboTKe TEXHOJIOTMUECKUX YMeeT nonb30BaThCs
IIPOLIECCOB METOMKOH pacueTa GalHu
B-TIK-7 Brnanets HaBbIkamMu BbIOOpa KOHJIEHCATOopa
TEXHUUYECKUX YCTPOMICTB U Bnageer meTonukoi pacuera
TEXHOJIOTUH C y4ETOM SKOJIOTUYECKUX | KOHTAKTHOTO armapara ¢
MOCJIEACTBUM UX IPUMEHEHHUS ISt no0aBJIeHHEM BO3lyXa MocTe
MOATOTOBKHU MPOEKTA IIaHA CJI0€B KOHTaKTHOW MaccChl,
MEPOIPUATHH 110 UCTIOIb30BAHHUIO MPOU3BOAUTEIBHOCTH
CBIPBS B JIOMOJIHUTENBbHBIX ra3olyBKy (HarueraTesns)
ITPOU3BOJICTBEHHBIX LIEISX
[TIpomexxyTouHas arrecrauus
JK3aMeH [K-2, TIK-7 JleMOoHCTpHUpYET OCHOBHBIE
3HaHUS U YMEHUS B
COOTBETCTBHH C pa3jieslaMu 1,
2.
OueHounble cpeacTBa
Ne HanmeHnoBanue Kparkas xapakrepuctuka oneHoyHoro | [IpencraBieHue oieHOYHOTO
/0 | OLIEHOYHOI'O CPEACTBA CpeICcTBa cpeacTBa B oHe
7 ceMecTp
1 Bxo1HOI KOHTPOJIb CpencTBo KOHTPOJIS, OPraHU30BaHHOE | Y CTHBIN ompoc - YO
Kak creruaabHas Oecena

MpenojaBaTeNis ¢ OO0y4JaromuMcsl Ha
TEMbl, CBS3aHHBIE C  HW3y4aeMOW
JTUCHUIUIMHON, W PpPAacCCUUTAHHOE Ha
BBISICHEHHE o0beMa 3HAaHUU




oOyyaromerocss Mo OMNpeleICHHOMY
paszzaeny, TeMe, podyieMe M T.II.
2 Otyet mo Texaudeckoe  cpenctBo, Kortopoe | JlabopaTopnas padora - JIP
nabopaTtopHoit paboTe | MOKET OBITh  WCHOJIB30BAHO ISt
KOHTPOJISI IPUOOPETEHHBIX CTYACHTOM
npoecCHOHATBHBIX ~ HABBIKOB U
YMEHHH MO YIPaBICHUIO KOHKPETHBIM
MaTepHaATbHBIM O0BEKTOM.
3 [IpakTrueckoe 3anstTue | Pemenue 3aa4 peKOHCTPYKTUBHOTO Pemenue 3anau - 31
YPOBHS, TIO3BOJISIFOIINE OLEHUBATD U
JUarHOCTUPOBATh YMEHUS
CHHTE3UPOBATh, aHAIN3UPOBATH,
00001aTh GaKTUUECKHUI U
TEOPETHUYECKUI MaTepHal C
(hopMyIHpOoBaHHEM KOHKPETHBIX
BBIBOJIOB, YCTAHOBJICHUEM IPUYNHHO-
CJICJICTBEHHBIX CBSI3EH.
4 | Tecr Cucrema craHpaprusnpoBaHHblx | Tectsr - T
3aJlaHuH, MTO3BOJIAOILAS
aBTOMAaTH3UPOBATh poLEaypY
M3MEpEHUs] YPOBHS 3HAHUNA M YMEHUI
00yuJaromerocs.

8 cemectp
1 Bxo1HOM KOHTPOJIb CpencTBo KOHTPOJIS, OPraHU30BaHHOE | Y CTHBIN onpoc - YO
KaK crieranbHas Oecena
nperojaBaTenss ¢ OoO0yJaromuMmcs Ha
TEMBI, CBSI3aHHBIE C  HW3Yy4aeMoil
JUCLUIUIMHON, W PpPAaCCUUTAHHOE Ha
BBISICHCHHE o0Bbema 3HAaHUU
oOyuyarolerocss Mo OMNpeJIeIeHHOMY
paszzeny, TeMe, npodsieMe M T.I.
2 | [lpakTrueckoe 3ansTHE | Pernenune 3ama4 peKOHCTPYKTHBHOTO Pemenue 3anay - 31
YPOBHS, IO3BOJISIOIINE OLEHUBATh U
JIMarHOCTHPOBATH YMEHUS
CUHTE3UPOBATh, AHATTU3UPOBATD,
00001aTh paKTUYECKUI U
TEOPETUYECKUI MaTepHal ¢
hopmynupoBaHUEM KOHKPETHBIX
BBIBOJIOB, YCTAaHOBIIEHUEM MPUINHHO-
CJIEICTBEHHBIX CBSI3EH.
3 Tect Cucrema craHgapTu3npoBaHHbIxX | Tectbr - T
3aJlaHuH, MO3BOJISTIOIAS
aBTOMAaTH3UPOBATh pOLEAYPY
W3MEPEHMS YPOBHS 3HAHWM U YMEHUU
00yJaromerocs.

Metoauyeckre Marepualbl, ONPEACNSIIONMe MPOLEIyphl OIICHUBAHUS 3HAHUU,
YMEHHUM, BIaJeHUN U (UJIN) OMbITA ASATEIbHOCTH, XapaKTePU3YIOUIUX dTaIbl (HOPMUPOBAHUS
KOMIIETCHIIUM.

7 cemecTp
Bonpocsl BxogHoro kourpoJs (YO):
1. DJIeKTPOHHOE CTPOEHUE CEPhI
2. [lonyuenue cepbl



3. CepoBoaopoa. Cynbhuibl

4. JInokcus cepsl

5. CepHHCTas KUCITOTA

6. CBoiicTBa pa30aBJICHHOM CEPHOM KUCIOTHI

7. CBOICTBa KOHIICHTPUPOBAHHOW CEPHOM KUCIOTHI

8. Xumudeckasi TEXHOJIOTHSA U €€ KilacCu(uKaIus

9. [IpuHIUIIEI 00OTAIIEHHUS CHIPHS

10.CymHocTh Kartanu3a. Buabl KaTanuTHYECKUX NpOIECCOB

Bomnpocs! ajs1 oTyeTa mo JadoparopHoii padore Nel:

1. Kak ocymiectBuTh cieayromue npespamieHus: S — HpS — (NH,).S — (NHy),S, —
HZSn — HZS — S.

2. 3aKOHYUTE YpaBHEHUS PEAKIIHA:

a) HyS,+0, —

6) Na,S,+SnS —

B) (NH,),S,+H,SO4(komH11.) —
r) (NH4)2S3+HNO3(koHI1.)—
II) BaS;+0O;+H,0—

3. Ilpu B3aumoieicTBUM M30BITKA CEpPhI ¢ CYIh(UIOM HATPUSI B KOHIICHTPUPOBAHHOM
BOJTHOM pacTBOpE MPOUCXOJUT SIBJICHUE «KaTeHaluu» cepbl. KaTeHanus - crocoOHOCTh
aTOMOB XMMHUYECKOr0 3JIEMEHTa 00pa30BbIBATH PA3BETBIICHHBIC W HEPA3BETBIEHHbBIC IICIIU.
CocrtaBbTe ypaBHEHHE 3TOU peakiuu. [[puBenute rpynnoBoe Ha3BaHUE MPOAYKTOB PEAKIIUU.

4. HazoBute caenyromme coenuueHus: Nap[Sy], Kj[Se]l, Ha[S2], Ha[S4], H2[Ss],
(NH4)2[Sq].

5. Ilepeuncnure TpeOOBaHMS, TPEABABISIEMbIE K TOMEIICHUSAM IS XPaHCHUS
MOPOILKOOOPa3HO Cephl.

Bonpocsl 1151 oTyera mo jjadoparopHoi padore Ne2:

1. Kakue u3 cynsdumoB — Al,S3, Cr,S;, NayS, ZnS, PbS moaseprarotcs ruaponuzy?
Hate omnpenenenue ruaponnsy. [lodyemy He Bce cynbPuabl, B COCTaB KOTOPBIX BXOJST
MHOT'03apsi/THbIE KATHOHBI (T.€. COJIU CJIa0bIX OCHOBAHUM), THIPOJIU3YIOTCS B pacTBOpe?

2. Kakoe KOJIMYECTBO 3JEKTPOHOB MPUCOEAUHUTCS WM OTCOEAUMHUTCA OT a30Ta B
A30THOM KUCJIOTE IIPHU €€ B3aUMOJECHUCTBUU C CEPOU MO pEAKLIUU:

S + 6HNO; = H,SO, + 6NO, + 2H,07?

3. Uto Takoe peakuusi AUCMyTanuu?

4. ITpu kKaKkoil cTeneHru OKUCIICHUS CEPhl €€ COCTUHEHUS HAa3bIBAIOTCS CYJIbpUIaMu?

5. IlpuBenute mpuMep peakiuu KOHIpornopuuoHupoBanus. Kakue BemiectBa mnpu
3TOM 00pa3yroTCs?

Bonipocs aJ1s1 oTyeTa mo JadoparopHoii padore Ne3:
1. Onpenenure 00BeM cepaucToro raza SO, Maccoii 26 T Py HOPMATBHBIX YCIIOBUSIX.
2. T'azoBast cmech coctouT U3 3 11 kuciopoaa u 5 11 okcusa cepsl (1V). O0bembl ra3oB
MIPUBEICHBI K HOPMAJIbHBIM YCIIOBUSIM. PaccunTarh Maccy CMECH.
3. Onuiute ctpoeHre Mosekysbl SO,. KakoBbl KMCIIOTHO-OCHOBHBIE CBOWCTBA 3TOTO



coequHeHMs? B 000cHOBaHMM OTBETa MPUBEIUTE YPABHEHHSI COOTBETCTBYIOIINX PEAKIIUH.
4. OxapakTepu3ynTe MPOMBIIIUICHHBIN criocod noxyudenus SO,.
5. I'ne nmpumensiercst SO, u cepHucTas Kuciaora?
Bomnpocs! Aj1s1 oTyeTa mo JadoparopHoii padore Ne4:

1. Ciumun 200 mn 3 M u 300 mn 4 M pactBopa cynbduaa HaTpus. Paccuurtath
MOJIIPHYIO KOHLIEHTPALIHIO MOJTYYEHHOTO PAcTBOPA.

2. Kakast Macca cepauctoro Hatpus coaepxutcs B 50 mu 0,6 M pactBopa?

3. Onummre crpoerne Monekynasl Na,S. Kakumu OKUCTHTETHHBIMH WM
BOCCTAaHOBUTEIIBHBIMHU CBOMCTBaMH o0O0JamaeT 3To coequHeHne? B 00OCHOBaHMHM OTBETa
NPUBEIUTE YPABHEHHSI COOTBETCTBYIOIINX PEAKITHIA.

4. OxapaktepusyiTe B KpaTkoil (opMe MPOMBINUICHHBIA CIIOCOO BOCCTAHOBJICHUS
Na,S yriem.

. I'me mpumensercs Na,S?
Bonpocsl 1151 oTyera mo jjadopartopHoi padore NeS:

93

1. CoiicTBa THOCY/Ib(aTa HATPHUSL.

2. Hanumvre kKaueCTBEHHYIO PEaKIINIO Ha THOCYIIb(haT-uOoH.

3. OcobenHoctH THOCYJb(aTa HATPHS.

4. Hanumure peakiuio AUCCOIMAllUU CyJib(aTa HATpUs U CyJIb(pUTa HATPHUS.

5. [Ipumenenue Tuocynbhara HaTPUsl.

Bonpocsl 1151 oTyera mo jgjadopaTtopHoi padore Ne6:

1. OnpenenuTh MacCoOBBIE JIOJIM 3JIEMEHTOB B cepHOi kuciore H,SO,.

2. Ilytem pazoasienus S00 T 96 %-Hol cepHON KUCIOTHI BOJOU, CIEIYET MOTYYUTh
25%-nyto kuciory. Kakoit o0beM Bombl uisi  3TOro ToOTpedyeTcss U Kakas
Macca pa30aBIeHHON KUCIOTHI MOTy4nuTCs?

3. [lepeunciure pusnveckrne CBONCTBA CEPHOM KUCIIOTHI.

4. Buapl cEpHON KUCIOTHI.

5. Ilo kakoMy NpUHUUITY B3aUMOJACIHCTBYET pa30aBlieHHAas CepHas KHUCJIOTa C
Metaimamu. [IpuBenure peakuuu.

3ajaum /191 BHINOJHEHUS PAKTHYECKUX 3AHATHI:

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

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

3. Onpenenuts mMaccy 100%-HO# cCepHOW KHUCIOTHI M BOABI, KOTOPHIE HEOOXOIMMO
CMeIIaTh s monydeHus 45%-Hoil CepHOU KUCTIOTBHI.

4. Onpenenuts maccy 20%-HoOro olsieyma, KOTOpyro cieayer cmemarb ¢ 10%-Hou
CEpPHOM KUCIIOTOM J1s TTosydeHust 98%-HOW KUCIIOTHI.

5. OmpenenuTh KOJMMYECTBO TEIUIa, BbLAENAONIErocss mpu pazdaBieHuu 90%-Hoit
cepHOM KUCIIOTHI 10 KoHneHTparuu 50% H,SO4 pu 20°C.



TecToBbIC 3a1aHUA:
Bapuant Nel
1. MHCEeKTUIMABI - 3TO
a) XUMUYECKHUE TpernapaThl, IpelHa3HAuYCHHBIC JIJIsl CHUKCHUS YPOXKas;
0) XUMUYECKHE Mpernaparsl, IpeIHa3HaAYCHHBIC VIS OTITYTUBAHUS TITHII,
B) XUMHUUYECKHUE MPENAPaThl, NPEIHa3HAYCHHBIC /111 YHUUTOKEHHUS BPEIHBIX HACEKOMBIX;
') XUMUAYECKHE TperapaThl, IpeIHa3HAYCHHBIC [T YHUUTOKEHUS OaKTepHi.
Bapuant Ne2
1. B xakoM COCTOSTHUM HaxXOOUTCA camopoaHas cepa’?
a) B TBEPOM;
0) B )KHJIKOM;
B) B ra3000pa3HOM;
') B pACTBOPEHHOM.
BapuanTt Nel
2. KoHdurypaiiyisi BHEIIHETO 3JIEKTPOHHOIO CII0SI aTOMa CephI
a) 3s° 3p”*;
6) 1s%
B) 4s° 4p*:
r) 25° 2p*.
Bapuant Ne2
2. Haubomnee xapakTepHbI CTENIEHU OKUCJICHUS CEPhl B COSAMHEHUSIX
a) +4; +6;
0) -2; +2; +4; +8;
B) -2; +2; +4;
r)-2; +2; +4; +6.
BapuanTt Nel
3. IIpu xakoil Temnepatype IUIaBJICHHs cepa MEHSET LIBET Ha OypblIii?
a) npu 100 °C;
0) ipu BbIIe 160 °C;
B) okoJo 190 °C;
r) npu 50 °C.
Bapuant Ne2
3. [Ipu kakoii TemmepaTtype IIaBICHHs ceépa 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. ®dopMyina CEpHUCTOTO aHTUIPUIA
a) SO;
0) S;0;;



B) SO;;
r) SO;.
Bapuant Ne2
4. ®opmylia CEpHOTO aHTUIPHUIA
a) SO;
6) S;0;
B) SOy;
r) SOs.
Bapuant Nel
5. Kakoe xomu4gecTBO MOJIEKYJ Cephbl yUacTBYET IIpU 00pa3oBaHuu S,Br,?
a)l;
0) 2;
B) 3;
r) 4.
Bapuant Ne2
5. Kakoe KoJIM4ecTBO MOJICKYJT CEPbl Y4acTBYeT npu oopazoBanuu Al,S3?
a)l;
0) 2;
B) 3;
r) 4.
Bapuant Nel
6. Kakuwe npoaykrsl 00pa3ylroTcsi MpU B3aUMOJEWUCTBUM KOHLIEHTPUPOBAHHOW CEpPHOM
KHCJIOTBI C CEPOM MIPH NJTUTEIHHOM HarpeBaHUM?
a) SO+H,;
0) SO+2H,0;
B) 3SO,+H;;
r) 3SO,1+2H,0.
Bapuant Ne2
6. Kakue nmpomaykTel 00pa3yroTcs IpU B3aUMOJCHCTBUU pa30aBICHHON a30THOW KUCIOTHI C
cepoi?
a) NO+Hj;
0) H,SO4+2NO7;
B) NO,+H,SOy;
r) 3NO,+2H,0.
Bapuant Nel
7. Kakoe BpeMsi HEOOXOJIMMO JIJIs1 OTCTOSI CKBOXKMHBI B TIEPUO]T €€ OCBOCHUS MEpe]l IEPBLIMU
OTKaYKaMHU CEPHI C MOIaYeH TeTIOHOCUTEINS?
a) 1 gac;
0) 30 muH;
B) 5 MUH;
r) 3 yaca.



Bapuant Ne2
7. Kak Ha3pIBaeTcs nepuoja paboThl CKBAXKMHBI MPHU MOJ3EMHOM BBIIUIABKU CEPbI, KOTOPHIN
XapaKTepU3yeTCsl TMOCTETICHHBIM CHIDKEHUEM €€ MPOJYKTUBHOCTH, YBEIMYEHHEM YHUCIA
IPOPBIBOB BOJIBI MIPU OTKAYKE CEPhI, MOBBIIMICHUEM YACIBHOIO Pacxoja TEIJIOHOCUTENS U
HEYCTOWYUBBIM PEXHUM T00bIUn?
a) IepuoJ; OCBOCHHS,
0) mepuon cTabUILHOM PabOTHI;
B) TIEPHUOJ] CHUXKEHHUS TPOU3BOIUTEILHOCTH;
I') IEPUO/JI 3aBEPILEHUS IKCILTyaTallUH.
Bapuant Nel
8. Kak Ha3piBaeTCs METONl TMOJYYEHHSI CEPbl, KOTOPBIA XapaKTepU3YETCs CIIETYIOIIUM
ypaBHeHueM: 2 FeS,—2 FeS + S,?
a) noiy4yeHue cepsl MeTogoM Kiayca.
0) BOCCTAaHOBJIEHUE CEPHUCTOIO r'a3a TBEPABIMU WM ra3000pa3HbIMA BOCCTAHOBUTEISIMH;
B) BOCCTaHOBUTEJbHAS TJIaBKa MEHOTO KoiyeAana no merony Opkia;
T) TepMUYECKasi BOSTOHKA YaCTH CEPbI, BXOSIICH B COCTaB MUPUTA.
Bapuant Ne2
8. Uto Takoe mreitH?
a) OCHOBHOW IMPOIYKT, CIUIAB CYJIb(UIOB 3K€JI€3a M LBETHBIX METAJIOB MNEPEMEHHOIO
COCTaBa,;
0) MpPOMEXYTOUHBIM WM MNOOOYHBIA MPOAYKT, CIUIAaB CYJIb(PUAOB JK€JI€3a W UBETHBIX
METaJIJIOB IEPEMEHHOIO COCTABA,;
B) IPOMEKYTOUYHBIN MIIM TOOOYHBIN MPOAYKT;
I') OCHOBHOM IPOJYKT, CILJIaB CYJIb(PHUIOB TSIKEIBIX METAJLIOB.

BapuanTt Nel
9. U3 yero coctout 6010THAs pyna?
a) Ca(OH)y;
6) Fe(OH)s;
8) Al(OH)s;
r) Mg(OH),.
Bapuant Ne2

9. Kakoe konn4ecTBO cepbl 0oOpa3yeTcsi MpH OUYMCTKE KOKCOBOTO Ta3a OT CEepOBOAOpoia
AKTUBUPOBAHHBIM yTIIEM?
a) 90%;
0) 99%;
B) 100%;
r) 10%.
Bapuant Nel
10. Ins xakux 1eneil npumeHseTcs cenaparop B TexHosnoruu Kinayca?
a) U1 OTAEJICHUS] TPUMECEN OT KUCJIOTO Ia3a, MOCTYMAIOIEro B PEaKIIMOHHYIO MEUb;
0) 1151 OTAEJICHUSI BIIaru OT ra3a, MOCTYIAIOIIETO B IeYb NOJOTPEBA;



B) /IS OTJIETICHUS CEPBI OT KUCIJIOTO ra3a, MOCTYIAIOIIETO B PEAKIIMOHHYIO [1€Yb;
T') JUIsl OTACJICHUS Ta3a OT Cepbl, MOCTyNAIOIIEH B KOHAEHCATOP.
Bapuant Ne2
10. Kak Ha3bIBaeTcs cTaaus MoydeHHUs: cepbl B TexHonoruu Kiayca, koTopasi cCOCTOUT U3
MOCJICIOBATEIbHBIX ~ OTEpalliii HarpeBa, KaTAIUTHYCCKOW peaKkuu U  OXJIaKICHHUS,
KOHJICHCAIUH?
a) TeXHOJIOTH4YecKas,
0) mapoBas,
B) KaTaJIUTHYECKas;
') TepMHUYUECKas.
8 cemecTp
Bonpocsl BxoaHoro kourpos (YO):

1.CBoiicTBa cepbl

2.CriocoObI MOTy4YeHHsI CephI

3.Bune! BeiTyckaemoii cepbl

4.TlpumeHeHue cepbl B MPOU3BOJICTBE CEPHOU KUCIOTHI

5.Cnioco6bI MPOU3BOICTBA CEPHOM KUCIOTHI

6.CTpoeHure 1 CBOMCTBA CEPHOM KUCIIOTHI

7.001111e cBeIeHUs O CEPHUCTOM aHTUJIpase

8.0061mume cBeeHNs O CEPHOM aHTUAPAIC

9.CoIpbe 111 MPOU3BOJICTBA CEPHOM KUCIOTHI

10.ITeun mis 00Oxura KodeaaHa

3agaum I BBINOJTHEHUS] MPAKTUYECKUX 3aHATHIA:

1. K 100 xr 50%-Ho# cepHOii KucioThl mpubaBuiau 15 kr Boubl. Omnpenenute
KOHIICHTPAIMIO TIOJIYYMBIICHCS KHUCJIOTHI M TIOBBIIMICHUE TEMIIEpaTyphl B PeE3yJbTaTe
paz0baBieHus

2. Ckonpko FeS, comepxutcs B mpUpPOIHOM KOJTYEIaHE, €CIM MO JaHHBIM aHaIu3a
cepsl B HeM 42,5%7?

3. [pu mosyueHnu cepHO#M KUCIIOTHI KOHTAKTHBIM CIIOCOOOM Ha 1 T CKUTaeMoro KoTdeiaHa
c conepxanue 42,5% cepbpl mpakTHuecku Tmoiydaercs 1,2 T oneyma, coaepxkamiero 20%
«cBoboaHOTOY anruapuaa SOz. OnpeaenuTh MPOIIEHT BHIX0/1a CEPHOM KHUCIIOTHI.

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

5. B kxonTakTHOM ammapaTe B TedeHUe cyTok okucisgercs 170 T anruzgpumga SO,,
creneHb okuciaeHus 98,7%. OnpeneanTs NPOU3BOIUTEILHOCTD B KI/4.

TecToBbBIE 3aJaHUS:
Bapuant Nel
1. Cepa, um3roraBimuBaemas MyT€M TOHKOTO TIOMOJa CEpPbl BBICOKOM YHCTOTHI B TOKE
WHEPTHOTO Ta3a, Ha3bIBAETCS
a) cepoit 0co00I YHCTOTHI,
0) MIacTUHYATON Cepo;



B) MEIUIIMHCKOM CEpOM;
') MOJIOTOM CEpPOH.
Bapuant Ne2
1. Cepa, nonmyuyaeMas WyTeM OXJIQXICHUS pacIJIaBICHHOW cephl Ha CHEIUaTbHOU
TPAHCIOPTHOM JIEHTE, KOTOpasi ABMKETCS HaJ OTKPHITHIMU O0akaMu ¢ OXJIaXIaroleil BOAOH,
Ha3bIBAETCS
a) cepoit 0co00i YNCTOTHI;
0) MmIacTUHYATOMN Cepoii;
B) TpaHyIMPOBAHHOM CEPO;
') KOMOBOH cepoil.
Bapuant Nel
2.  Merog mnonydyeHMs = IOJIMMEPHOM  CEpbl, KOTOPBIA  IO3BOJIIET  IOJIy4arb
BbICOKONIPOLIEHTHYIO  (80-90 %) mnomuMepHyro cepy TpU JOCTaTOYHO  CIIOKHOM
anmnaparypHoM Oo(pOpMIIEHHH, HA3bIBAETCS
a) METOJIOM OBICTPOTO OXJIAXKCHHUS PACILIABOB,
0) MeTOAOM OBICTPOTO OXJIaXKIECHUS apOB CEPHI,
B) KOMOMHUPOBAaHHBIM METO/IOM TIOJTyUEHHUS CEPHI,
I') METOZIOM B3aUMOJIEHCTBUS JUOKCUIA CEPBI C CEPOBOIOPOIOM B BOJIHOM cperie.
BapuanTt Ne2
2. Meron moiiydyeHHs! TOJIUMEPHOU CEpbl, KOTOPBIA IMO3BOJSET IOJY4YaTh BBICOKOUMCTHIN
MOJIMMEPHBIN MPOAYKT MPHU 3HAYUTEILHBIX SHEpro3arparax, Ha3bIBaeTCs
a) METOJIOM OBICTPOTO OXJIAXKICHHUS PACILJIABOB,;
0) MeTO/1I0M OBICTPOTO OXJIAXKICHUSI TAPOB CEPHI;
B) KOMOMHUPOBAaHHBIM METO/IOM TIOJTyUEHHUS CEPHI,
') METOJIOM B3aUMOJIEUCTBHUSA IMOKCH]IA CEPBI C CEPOBOIOPOJIOM B BOJAHOM CpeJie.
BapuanTt Nel
3. CKONBKO MPOLIEHTOB BCEW MPOU3BOAMMOM CEPhbl HAIPABISAETCS HA MPOU3BOJACTBO CEPHOMU
KHUCJIOTBI?
a) oxoo 10;
0) okouo 50;
B) okoJio 90;
r) okoso 70.
Bapuant Ne2
3. UtoObI MoNIy4uTh 1 T CEpHON KUCIIOTBI, CKOJIKO HYXHO C3K€4b KI' CepbI?
a) oxoso 50;
0) okosio 100;
B) okoiio 1000;
r) okoso 300.
Bapuant Nel
4. B kauecTBe KaKOro MHIPEIUEHTa TPUMEHSETCS cepa B IUHHOW MPOMBIIILIEHHOCTH?
a) B Ka4€CTBE HAIOJHUTEJIS;



0) B KaUeCTBE BYJIKAHU3UPYIOLIETO areHTa;
B) B KaUE€CTBE aKTUBATOPA,;
I') B Ka4eCTBE cTabMIM3aTopa.
Bapuant Ne2
4. Kakoil BUJ cepbl UCTIOIB3YETCSl B KaU€CTBE HOBOTO BYIKAHU3UPYIOIIETO areHTa?
a) delnryiuaras cepa;
0) mmacTuHYaTas cepa;
B) COMOJIMMEpPHAs Cepa;
I') oJIMMEpHas cepa.
Bapuant Nel
5. B kako#i 0067aCTH CTpOUTENBCTBA MPUMEHSIETCSI CEPHBINA OUTYM U cepoacdaibr?
a) U1 MOJTYy4YEHHS] CEPHOTO OETOHA;
0) [J1s1 TOJTYy4YEHHUSI TOPOKHBIX CTPOUTEIHHBIX MAaTEPUATIOB;
B) JUJISl IOJTYYEHUS THIPOU3OISIITUOHHBIX MATEPUAJIOB;
T) JIs1 IPOTTUTKYU OPUCTHIX TE.
Bapuant Ne2
5. B kako¥i 0671aCTH CTPOUTENHCTBA MPUMEHSIETCS «BOJOPACTBOPUMAs cepay?
a) JIJIsl IOJTyYeHUsI CEpHOTO OETOHa,
0) [J1s1 TOTYy4YEHHUSI TOPOKHBIX CTPOUTEIHHBIX MAaTEPUATIOB;
B) ISl IOJTYYEHUS THIPOU3OJISIITUOHHBIX MAaTEPUAJIOB;
T) JIs1 IPOTTUTKYU OPUCTHIX TE.
BapuanTt Nel
6. CKOJIbKO MOJIEKYJT CEpHUCTOTO aHTUPHUIA 00pa3yeTcs Mpu 0OKHUIe CEpHOTo Korueaana?
a) 4;
0) 11;
B) 2;
r)8.
Bapuant Ne2
6. CKoIbKO MOJIEKYJl CEpHOTO aHruapuga oOpa3zyercsi NpU OKHUCIEHUH CEPHUCTOrO
aHruapuaa’?
a) l;
0) 2;
B) 3;
r) 4.
Bapuant Nel
7. Ilpu KakK1X OCHOBHBIX YCJIOBHUSIX MOJIY4alOT CEPHYIO KUCIOTY KOHTAKTHBIM CITIOCOOOM?
a) B IPUCYTCTBUHU KaTaJn3aTopa MpU BHICOKON TeMIlepaType;
0) rpu BBICOKOI Temreparype;
B) B IPUCYTCTBUU KaTaJl3aToOpa MPU HU3KOW TeMIeparype;
') IpU HU3KOHM TeMIiepaType.



Bapuant Ne2
7. CepHasi KUCJIOTa, MOJYyYE€HHAss HUTPO3HBIM CIOCOOOM OTJIMYAETCS OT CEPHOM KHUCIOTHI,
MOJTy4eHHON KOHTAKTHBIM CIIO0COOOM
a) HU3KOW KOHIICHTpAITUEH;
0) BBICOKOW KOHIICHTPAIIHEH;
B) BBICOKOI KOHIIEHTpALUEH, HAIMUYUEM MPUMECEH OKUCIOB a30Ta U JPYTUX BEUIECTB;
') HU3KOM KOHIEHTpalUeH, HAIMYUEM PUMECEH OKUCIIOB a30Ta U JIPYTUX BEUIECTB.
Bapuant Nel
8. Eciu B cmecu Ha 1 Monb SO3 nmpuxoauTcst 2 MOJIs BOZBI, TO TaKasi CMECh Ha3bIBACTCS
a) OJIEyMOM;
0) BOJHBIM PaCTBOPOM CEPHHUCTOTO aHTUJIPUA;
B) BOJHBIM PaCTBOPOM CEPHOM KHUCIIOTHI,
') BOJJHBIM PaCTBOPOM OJI€yMa.
Bapuant Ne2
8. Ecu B cmecn Ha 1 Momb Bojwl mpuxonutes 2 modist SOs, TO Takasi CMECh Ha3bIBaCTCS
a) 0JIEyMOM;
0) BOJHBIM PaCTBOPOM CEPHHUCTOTO aHTHJIPUIA;
B) BOJIHBIM PACTBOPOM CEPHOM KHCIIOTHI,
') BOJJHBIM PacTBOPOM OJI€yMa.
BapuanTt Nel
9. C moBbIIICHUEM TEMIIEPATYPHI TUIOTHOCTH CEPHOU KHCIIOTHI
a) YBEJIMUMBACTCH;
0) cHavaJla yMEHbIIIAEeTCs, a 3aTEM YBEITUUNBACTCS;
B) YMEHBIIIAETCS,
') HE U3MEHSIETCA.
Bapuant Ne2
9. C noBbIIIEHUEM TEMIIEPATYPHI BI3KOCTh CEPHON KUCIIOTHI
a) YBEJIMUMBACTCS;
0) cHauaja yMEHBIIAETCsI, a 3aTEM YBEIIUYUBACTCS;
B) YMEHBIIIAETCS,
') HE U3MEHSIETCA.

Bapuant Nel
10. KoHueHTpanus cepHOTO aHTUAPHUIA B TEXHUYECKOM OJIEyM€ COCTaBIISIET, %o
a) 24,
0) 19;
B) 30;
r) 10.

Bapuant Ne2
10. KoHueHTpamuss cepHOl KUCIOTHl B KOHTAKTHOM YITYYIIEHHOW CEpHOM KHUCIOTE copTta 1
cocTaBisieT, %

a) 92,5-94;



6) 90-91;
B) 75;
r) 75-90.
IIkana oleHKH BXOJAHOI0 KOHTPOJIfA, 0TYeTAa 10 JiabopaTopHoii padore:

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

He 3auteno: 3agaHue He BBIMOJIHEHO, BBITOJHEHO C OIIMOKAaMH, KOTOpbIE TpeOyeTcs
WCIIPABUTD, WIH CAAHO MOCIIE YCTAHOBJIEHHOTO CPOKa

IlIxana onenku 3aaa4, TecTa (B MPOIEHTAX):

IIpoueHTHBI TpeboBanusi K 3HAHUAM
100-85 OTBeThl Ha NOCTAaBJIEHHBIE BOIIPOCHI IIOJHBIE, YETKUE U Pa3BepHyThle. Pemenus 3agau
JIOTUYHBI, JI0KA3aTeIbHbI U IEMOHCTPUPYIOT aHAIMTUYECKHE U TBOPUECKHUE CIIOCOOHOCTH
CTYyJICHTA.
84-70 JlatoTcsi monHBIE OTBETHI Ha IMOCTaBIIEHHBIE BoIpochl. [loka3aHO yMmeHHE BBIIECNIATH

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

69-60 OTBeTHI Ha BOIIPOCHI M PEIICHHS MTOCTABICHHBIX 3a/1a4 HEJOCTATOYHO MOJHbIC. JIoruka n
HOCJICIOBATEIbHOCTh B PEIICHHH 3aja4 UMEIOT HapylieHHs. B oTBeTax OTCYTCTBYIOT
BBIBO/IbI.

OreHKY 6 Oa1ax BBHICYMTHIBAIOTCS MyTEM IPOU3BEIACHUS BEIMYHHBI BHICTABICHHOTO
MIPOIICHTA JIJI1 KOHKPETHOT'O BUIA TEKYIIETO KOHTPOJIS Ha MPEABAPUTEIBLHO BBIACICHHOE IS
HEro KOJIMYECTBO 0aJUIoB (B Mpejenax pas3jena).

OrneHrBaHKE CTY/ICHTA Ha 3aIlUTE 3a4eTa M0 JUCIHUIUINHE « XUMHYECKask TEXHOJIOTHS
HEOPTraHWYECKUX BEHIECTB. TeXHOIOTUs CEPbl U CEPHOU KUCIOTHI:

banasl
(utoroBoit
PEUTUHTOBOM
OLICHKN)

Ouenka (0asa
3a OTBeT Ha TpedoBanus K 3HAHUSIM
3avere)

—O1eHKa «3a4TE€HO» €CIM OH MMEeT 3HaHMsS OCHOBHOI'O Marepuana,
€CclIM OH MPOYHO YCBOWJ IMPOrpaMMHBIM MaTepual, Mocie10BaTeIbHo,
YEeTKO M JIOTMYECKH CTPOMHO €ro M3jaraeT ero Ha 3adeTe, BIajeeT
«3aumeHoy» | HEOOXOAUMBIMU HaBbIKAMM U NPHEMaMH UX BBINOJIHEHUS, YMEET TECHO
- 35 6annoe | yBSI3bIBaTh TEOPHUIO C MPAKTHUKOM

—VY4yebHble JOCTH)KEHUS B CEMECTPOBBI MEpUOJl M pe3ylbTaTaMu
PYOEKHOTO  KOHTPOJISI ~ JEMOHCTPHUPYIOT  JOCTaTOYHYIO  CTETEHb
OBJIa/ICHUS IPOTPAMMHBIM MAaTEPHUAJIOM.

100-65

—OneHKa «HE 3a4T€HO» BBICTABIIAETCA CTYJCHTY, KOTOPHI HE 3HaeT
3HAQUYUTEIIBHOM  4YacTH  IPOrpaMMHOrO  MaTepuana,  JIOIMyCKaeT
cyliecTBeHHbIe omnOku. Kak mpaBuiio, oleHKa «He 3a4TE€HO» CTaBUTCS
«He 3aumeHo» | CTy[l€HTaM, KOTOpble HE MOTryT MpOJOKUTE oOyueHHe 0e3
- 0 bannos JIOTIOJIHUTEIIbHBIX 3aHATHHI 10 COOTBETCTBYIOIICH NUCLIUILIMHE.

—Y4eOHble JOCTH)KEHUSI B CEMECTPOBBIM Mepuoa M pe3ysbTaTaMu
pyOEKHOrO KOHTPOJS JAEMOHCTPUPOBAJIM HE BBICOKYIO CTEINEHb
OBJIAJICHYS IIPOIPAMMHBIM MAaTEPUAIOM I10 MUHUMAJIBHOU IIJIAHKE.

64-0

Crynent, nonyunBmumii MmeHee 60% OT MaKCUMAaLHOTO Oaia 3a pa3zeN IUCIUTLTHHBI
WJIM TIPOMEXYTOYHYIO aTTECTAIMIO, CAUTACTCS HEATTECTOBAHHBIM T10 IAHHOH JTUCIMILIAHE.




OneHuBaHue CTyACHTAa Ha 3K3aMEHE€ 110 JUCHUIIIIMHC «XUMHUYECKasl TEXHOJOTHUS
HCOPraHN4CCKHUX BCIICCTB. TexHonorus CCPBI U cepHoﬁ KHCJIOTBI»:

Baibl
(uToroBoit OcBoenue
. . . TpedoBanus K 3HAHUAM
PEUTHHIOBON | KOMMeTeHIMii
OLIEHKH)
100-85 [IpoxBunyThIii | OTBETH Ha MOCTABJICHHBIC BOMPOCHI MOJTHBIC, YETKHE M Pa3BEPHYTHIE.
YPOBEHb Pemienust 3amad  JOTMYHBIL, JOKa3aTelbHbBl M JAEMOHCTPHPYIOT
AHAIUTUYECKUE U TBOPUECKHUE CITIOCOOHOCTHU CTYACHTA.
84-70 Cpennuii JlaroTcss 1mOJIHBIE OTBETHI HA IIOCTABJICHHbIE BONpPOCHL. Ilokaszano
YpOBEHb YMEHHE BBIJCNATh MPUYUHHO-CIEACTBeHHbIE CBsi3U. [lpu perenun
3aja4  JIOMYIIEHbl HE3HAYMTENIbHBIE OMIMOKM, HCIpaBICHHBIE C
MTOMOIUIBIO «HABOSIIINX» BOIIPOCOB MPEMNOIaBaTENsl.
69-60 bazoBbrit OTBeThl Ha BOMPOCHI U PEIICHUS MOCTABJICHHBIX 3a/1a4 HEIOCTaTOYHO
YPOBEHb nonHble. Jloruka M MOCIENOBATENbHOCTh B PELICHUM 337a4 MMEIOT
HapylIeHus. B oTBeTax 0TCyTCTBYIOT BBIBOJIBI.

Crynent, nonyuuBiimit MmeHee 60% oT MakcUMabHOTO 0Oasuia 3a pa3faen AUCIUTLITUHbI
WJIU TIPOMEKYTOUHYIO aTTECTAIMIO, CUUTACTCSl HEATTECTOBAHHBIM O TAHHOW TUCIUIUINHE.

HToroBas olieHKa BBICTABIJISIETCS IyTEM MEpEeBOAa HAOpaHHBIX 0aJIOB B COOTBETCTBUU
CO CJIEIYIOIICH TaOIUIIeH:

O1eHKa 110 5-0a/IbHOM MIKAIe Copiza) GrIin) 55 PERR I o Onenka ECTS
DK3aMEH
5 — «omauunoy 90-100 A
85-89 B
4 — «xopoutoy 75-84 C
70-74 D
3—«o » 65-69
Y0081emME8OPUMETILHO 60-64 E
2 — «Hey0081emeopUMELHOY Menee 60 F

YyebHO-MeTOAUYEeCKOe U HHPOPMAIITMOHHOE o0ecriedeHue Y4eOHO TUCIUTIIUHBI
OcHoOBHas nuTeparypa:
1. KozagepoBa O.A., Hudranues C.M. TexHonorus MHUHEpaIbHBIX YIOOPEHUN:
yuebHoe 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 HEOPTaHUYECKHUX BEIIECTB : yuyeOHoe mocooue. - CII0 : UznarenbcTBo «Jlanby,
2019. - 452 ¢. — Pesxxum noctymna: https://e.lanbook.com/reader/book/119611/#2
3.MockBuueB O.A., I'puropuueBa A.K., IlaBmoB O.C. Teopernueckue OCHOBBI
XUMHYECKON TexHoJoruu : yueoHoe nocodue. - CII0 : M3natenscTtBo «Jlanby, 2020. - 272
c. — Pexxum noctyna: https://e.lanbook.com/reader/book/130185/#63
JlonmonmHuTEeIBHAS TUTEpATYpA:

4. TlpoxodpreB B.IO. OOopymoBanue MpPOU3BOJICTB HEOPTaHUYECKUX BEIICCTB!
yueOHoe nocobue. — MBanoBo : MBaH. roc. xum.-texnon. yH-1, 2016. - 115 c¢. — Pexum

nocryma: https://www.studentlibrary.ru/ru/book/ISBN9785961605037.html
5. 3yoosa H.T'. [lonyuenue amnorponudeckux moaudukamnuii cepsl / Metoauueckue
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yKa3aHUsl K BBITIOJIHEHUIO JIabopaTopHbIX pad. Anpoobarusi, 2020.

6. 3yooa H.I'. CpoiicTBa ceprl M ee coenuHeHud / MeToauyeckue yka3zaHHS K
BBHITIOJTHEHUIO JIaOopaTopHBIX pad. Anpobartus, 2020.

7. 3yboa H.I'. CpoiictBa okcuma cepsl (IV) / Meronuueckue yka3zaHus K
BBITIOJTHEHHIO JIabopaTopHBIX pad. Ampooarus, 2020.

8. 3ybosa H.I'. KonnuectBeHHOe ompesesieHne CEpHUCTOro Hatpusi/ Metoauueckue
yKa3aHUs K BBITOJTHEHHIO TabopaTopHbIX pad. Ampobarus, 2020.

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

10. 3y6oBa H.I'. CaoiictBa cepHoii kucnotsl / Meroaudeckue yka3zaHus K
BBHITIOJTHEHUIO JIaOopaTopHBIX pad. Anpobartus, 2020.

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

12. 3y6oBa H.I'. PacueT Bbixoaa cepocoepKamiero Cblpbsi B IPOLIEHTHOM OTHOIIICHUH
/ MeTtonuueckue yka3aHus K BBITTOJHEHUIO MPAaKTUYecKuX pad. Anpoodarus, 2020.

13. 3y6oa H.I'. Pacuer ¢usnko-XxuMHUYECKHX TMOKa3aTeaeil CEepHOM KHUCIOThI H
osieyma / MeTtoinyeckue yka3aHus K BHITOJHEHHUIO TpaKkTUYeckux pad. Ampooarnus, 2020.

14. 3y6osa H.I'. Pacuer TemnoBoro sddekxra pazdaBiaeHUS CEPHON KUCIOTHI /
Meroanueckue yka3zaHus K BBIIIOJHEHUIO MTpakThuyeckux pad. Anpoodanus, 2020.

15. 3yboBa H.I'. Pacuer npou3BOIUTENBHOCTM W HWHTEHCUBHOCTU CEPHOKHCIOTHOIO
00opynoBanus / MeTouueckre yKa3aHusi K BBIOJHEHUIO MPaKTHYeCcKuX pad. Anpoodarus, 2020.

16. 3yooBa H.I'. Pacuer mokasareieil mporiecca IMOJYYCHHS CEpHUCTOro rasa /
Meroanueckue yka3zaHus K BBIMOJTHEHUIO MTpakTUuYeckux pad. Ampooarnus, 2020.

17. 3ybosa H.I'. Pacyer cymmiapHON Oamuu / Mertoaudeckue yKazaHUs K
BBITIOJIHEHUIO TIPAKTUYECKUX pad. Anpobarus, 2020.

18. 3yboa H.I'. Pacuer koinyecTBa KOHTaKTHOM Macchl B amnmapare cC
MIPOMEKYTOUHBIM TEIJI000MEHOM / MeToandyeckrue yKa3aHus K BBIMOJIHEHUIO MPAKTHYECKUX
pa6. Anpobarus, 2020.

19. 3y6oBa H.I'. PacueT koHTaKTHOrO anmapara ¢ J00aBJIeHUEM BO3yXa MOCIE CI0CB
KOHTAaKTHOW Macchl / MeTonuyueckue yKa3aHus K BBIMOJIHEHUIO TMPAKTHYECKUX pad.
Amnpo0arnus, 2020.

20. 3ybosa H.I'. MatepuanbHblii OanaHC CyHIHIbHO-a0COPOIMOHHOTO OTAeACHUS /
Meroanueckue ykazaHus K BBIMOJTHEHHUIO MTpakTudeckux pad. Ampooarus, 2020.

21. 3yboa H.I'. Pacuer Oamnu konaeHcaTopa / Meroauueckue ykKa3aHUs K
BBITIOJTHEHUIO TPaKTUUECKuX pabd. Anpobarus, 2020.

22. 3yboa H.I'. Pacuer mnpoM3BOAMTEILHOCTH Ta30ayBKH (HarHerarens) [
Meroanueckue ykazaHus K BBIMOJTHEHUIO TpaKkTudeckux pad. Ampoodanus, 2020.

23. Myxneno WN.I1. PacueTsl XUMHUKO-TEXHOJIOTHYECKUX TpolieccoB: yueOHuk / W.I1.
MyxneHnos. - M. : Anbsine, 2018.-248 c.

24. KypHan «Ycrnexu B XUMUU M XUMHYECKOW TEXHOJOTUM». - Pexxum mocrtymna:
https://e.lanbook.com/journal/2381



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

25. Kypnan «Tpynbpt BI'TY. Xumuss U TEXHOJOTHS HEOPraHMYECKUX BEIIECTB». -
Pexxum noctymna : https://e.lanbook.com/journal/2484
26. Kypnan «ToHkume XuUMHUYECKHE€ TeXHOJOTUM». - Pexum pocryna:
https://e.lanbook.com/journal/2361
IIporpammMHoe o0ecnieueHue u MHTEepHET-pecypcehI:
[Ipomecc peammzaru  00pa30BaTEIbHONW MPOTPAMMBI  OOECTICYeH HEOOXOIUMBIM

KOMILJIEKTOM JIMIICH3MOHHOTO MporpaMMHOT0 obecnieueHus: « Wordy, «Power Painty.
MarepuajibHO-TeXHHYeCKOe o0ecneyeHne y4eOHOH JUCITUIITTMHBI

JleKIMOHHBIE  3aHATHS ~ MPOBOJATCS B CICHHAIM3UPOBAHHBIX  AyJIUTOPHSX,
OCHAILIEHHBIX MYJbTUMEIUNUHBIM O00OOpyAoBaHHeM. [IpakTuueckue 3aHSATUS MPOBOJATCS B
ATUX K€ AayJUTOpUSX C TOCEHUIEHUEM JIabopaTOpHil, OCHAIICHHBIX CTAaHIAPTHBIMU
KOMIUIEKTAMH OTEUECTBEHHBIX U 3apYOEKHBIX MPHOOPOB M yCTAaHOBOK. MyIbTUMEIUITHBIN
KypC JIEKI[UH, BUACOPUIbMbI, MAKETHI U TUIAKATHI.

Y4eOHO-MeTOAMYECKUE PEKOMEHAALMU JJIsl CTYACHTOB

1. Yka3anus qs npoCiIyllIuBaHUs JEKIIUI

[lepen HauyanoM 3aHATHUM BHUMATENBHO O3HAKOMUTBCA C YYEOHBIM IIJITAHOM
IIPOBENICHMSI JIEKIIUI U CIIMCKOM PEKOMEHI0BAaHHOM JINTEPATYPHI.

Ilepen mocemeHneM O4epeaHON JIEKIMU OCBEKUTH B IAMSITH OCHOBHBIE KOHLEILNN
MPOWJIEHHOTO paHee Mmarepuana. [loAroToBUTP MHpuU  HEOOXOAUMOCTH  BOIPOCHI
npenojasarento. He Hago onacatbes, 4TO BOIPOCH! MOTYT OBITh IPOCTHIMHU.

Ha nexuun oCHOBHOE BHHUMAaHHE CIIEAYET YAENIATh HE (popMysilaM U MaTeMaTUYECKUM
BBIKJIAJIKaM, a COJICPKAHUIO U3yYaeMbIX BOIIPOCOB, ONIPEIEIECHUAM U TOCTAHOBKAM 3a/1au.

B mnpouecce u3ydeHHs! JIEKIMOHHOTO Kypca HEOOXOAMMO IO BO3MOKHOCTH YacTO
BO3BpaIlaTbC K OCHOBHBIM MOHATHUAM M METOAAaM pEeLIeHHs 3a1ad (31eCh BO3MOXEH
BBIOOPOYHBIN KOHTPOJIb 3HAHUN CTYICHTOB).

XKenaTenbHO UCMOIB30BATh KOHCHEKTHI JIEKIUH, B KOTOPBIX MCIOJIb3YETCS MPUHSTAs
MpernoiaBaresieM cucteMa 0003HAUYEHUH.

Jlist 6onee moapoOHOr0 M3y4deHHUs Kypcea clieqyeT padoTaThb C PEKOMEHJAOBAHHBIMU
JUTEPATYPHBIMH UCTOYHUKAMU U BHOBb MOSBIISIOIIMMUCS UICTOYHUKAMM.

2. YKazaHus IS y4acTus B IPAKTHYECKUX 3aHIATHUIX

Ilepen mocemeHneM MPAKTHYECKUX  3aHATHA YSCHUTh TEMY U CaMOCTOSITEIBHO
V3YYUTh CBA3aHHBIE C HEW MTOHATHUS U METO/IbI PEIICHU 3a1a4.

[lepen pemeHneM 3aiad aKTHUBHO y4YacTBOBaThb B OOCYXKIIEHHHU C IpernojaBaTesieM
OCHOBHBIX TIOHATHM, CBSI3aHHBIX C TEMOM MPAKTUYECKOTO 3aHSATHUS.

B mpouiecce pemienust 3a1ad BECTH JAUCKYCCHIO C IPENojiaBaTesieM O MPaBUIbLHOCTU
MPUMEHEHUSI METO/I0B UX PELICHUS.

IIo BO3MOXHOCTH CaMOCTOSITENIBHO JOBOJIWTH PEIICHHE MpEeUIaraeMbIX 3aaad 1o
OKOHYATEJIbHOTO UTOTA.

B koHIle mpakTU4ecKOro 3aHsATHs NpU HEOOXOJUMOCTU BBISICHUTH Yy IMpernojaBaTelis
HESICHBIE BOIPOCHI.

OcHOBHBIE pe3ybTaThl BHIMTOIHEHHUS pa0OThl HEOOXOAMMO paclevyararh.
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3. Yka3zaHus JUisl BBIOJTHEHUS JIA0OPATOPHBIX pabOT

CobOmrogath  TpeOoBaHUS TEXHMKHM O€30MacHOCTH, JJIA YEero MIpociyllaTh
HE0OXO0IUMbIE PA3bsICHEHUS O MPABUIIBHOCTU MOBEACHUS B 1a00OpaTopuu.

[lepen BbINOMHEHHEM J1IA0OPATOPHON PAOOTHI MMPOBECTH CAMOCTOSITEIBHO MOATOTOBKY
K paboTe U3yuynB OCHOBHBIE TEOPETUUYECKUE MOJOKECHHSI, 3HAHUE KOTOPHIX HEOOXOAUMO IS
OCMBICJIEHHOTO BBINIOJHEHUS PaOOTHI.

B mporuiecce BbimoiaHeHus paboThI CIeIyeT MOCTOSHHO OOIIATHCS C MPEnoiaBaTeseM,
HE JOMYCKas 10 BO3MOKHOCTH HEMPABWIbHBIX JEHCTBHIA.

OCHOBHBIE Pe3y/bTaThl SKCIIEPUMEHTOB HEOOXOAMMO 3a(hPUKCUPOBATH B TUCHMEHHOM BHJIE.

[Ipu cmaue 3auera mo paboTe MOATOTOBUTH OTYET O MpOJIEIaHHOW padoTte, Tne
JOJIKHBI OBITh OTPaKEHBI OCHOBHBIE PE3YJIBTATHI U BHIBOJIBI.

4.YxazaHus 175 BBIMOJTHEHHS] CAMOCTOSATEIHHON pabOThI

[lonyunts y mnpenonaBaTens 3aJaHUE W CIMCOK PEKOMEHJOBAHHOM JHUTEPATYpHI.
N3ydeHne TeoOpeTHYECKUX BOIIPOCOB CIEAYET MMPOBOAUTH IO BO3MOKHOCTH CAMOCTOSITENBHO,
HO MPU 3aTPYAHEHUSIX 00palaThCs K MPErnoaaBaTeto.

[ToAroTOBUTH MMCHbMEHHBIN OTYET O MPOIeTaHHON padoTe.

[Ipu BbIMONHEHUM (POHTAIBHBIX 3aJaHUN [0 YCMOTPEHHUIO MpernojiaBarelnis padora
MOXKET OBbIThb OllCHEHa 0€3 MUCBMEHHOTO0 OTYeTa Ha OCHOBE OTBETOB HAa KOHTPOJIBbHBIC
BOIIPOCHI, PU YCIIOBUH aKTUBHOM CAaMOCTOSITEIbHOM paOOTHI.

[ToAroTOBUTH OTBETHI HA KOHTPOJIBHBIE BOMPOCHI.

MeToanyeckue peKoMeHAaluu A/ penoaaBareJiei

1. Yka3zanus ny1s npoBeAeHUs JIEKIUN

Ha mepBoii BBOAHOW JEKIMM caeaaTh OOIui 0030p coaepkaHus Kypca U OTMETHTh
HOBBIE METOJBI M IMOJAXOJBl K PEUICHUIO 33Ja4, pacCMAaTPUBAEMBIX B KypcCe, TOBECTH [0
CTYJIEHTOB TpeOoBaHus kadeapbl, OTBETUTH HA BOMPOCHI.

[Ipy moaroroBke K JEKIMOHHBIM 3aHATUSIM HEOOXOJUMO MpOAYyMaTh IUIaH €ro
MIPOBEJCHHUSI, COAECPKAHUE BCTYNMUTENBHOM, OCHOBHOM M 3aKJIIOUHUTEIBHOW YacTU JICKLWH,
O3HAKOMUTHCSI C HOBHMHKAMHM Y4Y€OHOW M METOAMYECKOM JUTEepaTyphl, MyOIMKAUUIMU
IIEPUOANYECKON TE€YaTH MO TEME JIEKUMOHHOrO 3aHATUA. [lepen W310KEeHHEM TEKyLIEero
JIEKIIMOHHOTO MaTepHraia HallOMHUTh 00 OCHOBHBIX UTOTAX, IOCTUTHYTHIX HA MPEIbLAYIITUX
nekuusx. C 3TOM LEnpr0 3alaTh HECKOJIBKO BOIIPOCOB AyJIWTOPUM M OCYIIECTBUTH
BBIOOPOYHBIN KOHTPOJIb 3HAHUS CTYACHTOB.

B xome NeKIMOHHOTO 3aHATHUS TpenoAaBaTelb JOHKEH Ha3BaTh TeMy, y4eOHbIE
BOIIPOCHI, 03HAKOMHUTH CTYAEHTOB C MEPEYHEM OCHOBHOM M JOTOJHHUTEIBHOW JIUTEPATYPHI
o TeMe 3aHATHs. PackpbiBas cojiepkaHue yd4eOHbIX BONPOCOB, aKIEHTUPOBATh BHUMaHUE
CTYJICHTOB Ha OCHOBHBIX KaTEropusiX, SBJIEHHUSIX U Ipoleccax, OCOOEHHOCTIX HX
MpOTEKaHUs. PacKpbIBaTh CYHIHOCTh U COJIEPKAHUE PA3IUUYHBIX TOUYEK 3PEHUS] U HAYYHBIX
MOJIXOJI0B K OOBSICHEHHIO T€X WJIM UHBIX SIBJICHUN U TPOIIECCOB.

Crnenyer apryMeHTUpPOBAaHO OOOCHOBAaTh COOCTBEHHYIO TIIO3UILIMI0O IO CIOPHBIM
TEOpeTHYEeCKUM BompocaM. llpuBoauTe mnpumepbl. 3agaBaTh IO XOAY H3JI0KEHHUS
JIEKIIMOHHOTO MaTepuaja PUTOPUYECKHE BOIPOCHI M CaMOMY JaBaThb HA HUX OTBET. JTO



CIIOCOOCTBYET AaKTHMBM3AIMU MBICIUTENLHON MESITENIbHOCTU CTYJIEHTOB, MOBBIIICHUIO HX
BHUMAaHMSI M HMHTEpeca K Marepualy JIeKIUHU, €€ cojaepkanuio. [IpernopaBarens HOKeH
PYKOBOIUTH paOOTOM CTYJEHTOB 10 KOHCIEKTUPOBAHUIO JIEKIIMOHHOIO MaTepuana,
OIYEPKUBATH HEOOXOUMOCTh OTPAKEHHS B KOHCIIEKTaX OCHOBHBIX MOJIOKEHUHN U3ydaeMon
TeMbl, 0CO0O0 BBIJENSSA, KAaTerOpUalbHBIN amnmapar. B 3akaioudTeNbHOW 4YacTH JIEKIUU
HE00X0aMMO CHOPMYITUPOBATH OOIIME BRIBOJIBI IO TEME, PACKPHIBAIOIINE COACPKAHUE BCEX
BOIIPOCOB, TTOCTABJICHHBIX B JICKITUU. OOBSIBUTH TUTAH 0YEPETHOTO MPAKTUICCKOTO 3aHATHS,
JaTh KpaTKue PEKOMEHJAlMK MO TOJrOTOBKE CTYAEHTOB. OmnpenenuTb MECTO U BpeMs
KOHCYJIbTAlIUM CTYACHTaM, MOXKEIaBIINM BBICTYIIUTD C JOKJIalaMU U pedepaTamu.

Ha nocnegneit neknuu yaenutb BpeMs Juisi 0030pa HanOoJiee BaKHBIX MOJIOKEHUH,
PacCMOTPEHHBIX B Kypce.

2. YKa3zaHus s MPOBEACHUS IPAKTUYECKUX 3aHATHI

YeTko 0003HAYUTH TEMY MIPAKTUUECKOTO 3aHSATHS.

OOCyaUTh OCHOBHBIE TIOHSITHS, CBSI3aHHBIE C TEMOM MPAKTUUYECKOTO 3aHSTHS.

B mporecce permieHus 3amad BECTH JAMCKYCCHIO CO CTYJIEHTaMU O MPaBUIBHOCTHU
MIPUMEHEHUS TEOPETUUECKUX 3HAHU.

OtmeyaTh CTYJIEHTOB, Hau0oJiee aKTUBHO YYaCTBYIOIIUX B PEIICHUW 337a4 U W
JTUCKYCCHSIX.

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

3. Yka3zanus Juisi npoBeAeHUs 1a00paTOPHBIX 3aHITHIM.

CoOmroath TpeOOBaHMS TEXHUKH OE30MACHOCTHM M TPOBOJUTH HEOOXOJIUMBIE
Pa3bsICHEHUSI O MMPABWIBHOCTH MOBEJCHUS B JIAOOPATOPUH.

[lepen BbIMONHEHHEM J1A0OPATOPHOM PAOOTHI TPOBEPUTH CTEMEHh TOTOBHOCTH
CTYJICHTOB, HAIOMHUTH U OOCYJUTh OCHOBHBIE TEOPETUUYECKUE MOJI0KEHHUS, 3HAHINE KOTOPBIX
HEO0OXOMMO JIsl OCMBICIICHHOT'O BBITIOJTHEHHS pa0oT.

B npoiiecce BbInoaHEHUs pabOThI ClIeAyeT MOCTOSHHO OOIIATHCS CO CTYACHTAMHU, HE
JOMYyCKasi MO BO3MOKHOCTH UX HEMPABUIIbHBIX JICHCTBUI.

TpeGoBaTh, 4TOOBI OCHOBHBIE PE3YJbTaThl SKCIEPUMEHTOB ObUIM 3a(MKCUPOBAHBI
CTyJICHTaMU B MUCbMEHHOM BUJIE.

[Tpu mpueme 3auera 1Mo padbote TpeOoBaTh OTYET O MPOJACIIAHHON paboTe, TIe TOJKHBI
OBITH OTPa)KEHBI OCHOBHBIE PE3YJbTAThI U BHIBOIBI.

4.Yxa3zaHus 0 KOHTPOIIIO CAMOCTOSITEILHON pabOTHI CTY/IEHTOB

[To ycMoTpenuto mpenoaBatens 3aJjaHue Ha CaMOCTOSATEIbHYI0 pab0Ty MOXKET OBIThH
WHJUBUAYAJIbHBIM WA (PPOHTAILHBIM.

[Ipu Mcnoabp30BaHNU UHAMBUIYTBHBIX 3aaHUN TPEOOBATh OT CTYACHTA MUChMEHHBIN
OTYET O MPOJICNIAHHOM padoTe.

[Ipn npumeHeHNM (GPOHTATBHBIX 3aJaHUM BECTH KOJUICKTHBHBIE OOCYXXIEHUS CO
CTyJI€HTaMU OCHOBHBIX TEOPETHUYECKUX MOJIOKEHUM.

C 1enpl0 KOHTPOJISI KauyecTBa BBITIOJIHEHUSI CAMOCTOSITENBHOUW paboThl TpeOoBaTh
WHJIUBUAYAJIbHbIE OTYETHl (JOMYCTUMO BMECTO MHCBMEHHOTO OTYE€Ta MPUMEHSTh
WHIUBUIYaJIbHBIE KOHTPOJIbHBIE BOIIPOCHI).



[Iporpamma coctaBiieHa B cooTBeTcTBUM C TpeOoBanusmu OC HUAY MUDU u
y4eOHBIM IJIAHOM OCHOBHOM 00pa3oBaTesbHOM MPOTPaMMBI [0 HAMPABICHUIO MOATOTOBKH
18.03.01 «XuMu4eckasi TEXHOJOTHSD.

Pabouyio mporpammy cocTaBui @ JIOLIEHT, 3epHBIIIKHHA A.A.

Penenzenr — noueHt, ['epacumoBa B.M.

[Iporpamma ogoOpena Ha 3aceganun YMKH 18.03.01 «Xumudeckasi TEXHOJIOTHS» OT
15.11.2021 rona, mpotokoma Ne 2.
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[Ipencenarens yueOHO-METOIUIECKON KOMUCCHHU v Yepnora H.M.



