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

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

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

HanpasieHusi nOAr0TOBKHU
«18.03.01. Xumuueckas TEXHOJIOTHI

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

bakanasp

®opma 00y4eHust
Ounas

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 MHCTPYMEHTOM MX YCTAHOBJICHUS. TeopeThueckue 3HAHUS U MPAKTUYECKUE
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. CoBepiIeHCTBOBaHHE TEXHOJIOTHH, MEXaHU3aIlus M 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

KOMIICTCHIINUA .
— poeccroHanbHbIC
Kon HaunmenoBanme
WNHaukaTopsl 1OCTHKEHUS KOMITETCHIIUH
KOMITCTECHITUU KOMIICTECHITUU
I1K-2 crocobdeH 3-I1K-2 3HaTh CBOMCTBAa XMMHYECKHUX DJIEMEHTOB,
HCIIOJIb30BaTh 3HAHHUE COCIMHEHHI 1 MaTeprajoB Ha UX OCHOBE JJI COOJIIOICHUS
CBOMCTB XUMHYECKHX TEXHOJOTHYECKOI0 perjiaMeHTa
AJIECMEHTOB, V-I1K-2 YMeTh HCIIOIB30BaTh 3HAHUS CBOHCTB XMMHYECKHX
COCIMHEHMH 1 3JIEMEHTOB, COCIMHEHU U MaTEPUAIOB HA UX OCHOBE JJIs
MaTepHualioB Ha UX pelieHus 3a/1a4 Mo BBITYCKY IPOIYKIIUUA B CTPOTOM
OCHOBE JIJIs1 pEIICHUS COOTBETCTBUU C TEXHHUYESCKHUMU TPEOOBaHUSIMHU
3a/1a4 B-I1K-2 Bnaners HaBbIKaMH pa3pabOTKU MPEIOKEHUS 110
npodeCcCHOHAILHON KOMILIEKCHOMY UCIIOJIb30BAHUIO CHIPhS U YTUIIU3AINT
JIeSITeIbHOCTH OTXOJIOB IMPOU3BOJICTBA
ITK-7 CrocoOeH NMPUHUMATD 3-I1K-7 3HaTh TEXHOJOTUH B CUCTEMBI SKOJIOTHYECKOTO

KOHKPETHBIE MEHEKMEHTA P MPOBEICHUH UCTIBITAHUHN C
TEXHUYECKUE PEIICHUS | UCIOJIb30BAHUEM TEXHUUYECKUX CPEIICTB
npu pa3paboTke V-1IK-7 YMeTh BBINONHATH paboThI 110 cOOpy U
TEXHOJIOTHYCCKUX HAaKOIUICHUIO TAHHBIX MPHU Pa3pad0TKe TEXHOJIOTHIECKUX
MPOIIECCOB, BEIOMPATH MPOIIECCOB
texuudeckue cpeacrea | B-I1IK-7 BrnageTs HaBbIkamMu BIOOPA TEXHUUYECKHUX
Y TEXHOJIOTUU C YUYETOM | YCTPOWCTB U TEXHOJIOTHI C Y4ETOM SKOJIOTHUECKUX
9KOJOTHYECKUX MOCTEACTBUI UX MPUMEHEHHUS TSl TOATOTOBKHU MTPOEKTA
MTOCJICACTBHIN X TJIaHA MEPOTIPUATUN 110 UCTIOJIB30BAHUIO CHIPhS B
MIPUMEHEHUS JIOTIOJTHUTEIbHBIX TPOU3BOACTBEHHBIX LIETSAX

3a)1aq1/1 BOCIIUTAHUS, PC€AIN3YEMBIC B pPaMKaX 0CBOCHUA TUCHHUIIIMHBI

CTYACHTaMH WHAUBHyaTbHbBIX
00pa30BaTeNbHbIX TPAEKTOPHIA,
OpraHu3alui CUCTEMBbI
0OLIEeHUS MEKy BCEMU
Y4aCTHUKaMHU
00pa30BaTeNILHOTO MpoIecca, B
TOM YHCJI€ C UCIIOJIb30BaHUEM
HOBBIX HH(OPMAIIMOHHBIX
TEXHOJIOTHI

. Hcnonb3oBanue
Hampasnenue/ | Co3ganue ycnoBwuii, BoBnedeHue B pa3HOIMIaHOBYIO
BOCIUTATEIHHOTO MOTSHIINATA
() 0% 00eCTIeUnBaAOIINX . BHEYUCOHYIO JICATEIIBHOCTh
y4eOHON JUCIUTITMHBI

B-18 (dbopMupoBaHue Hcnons3oBanue 1.Opranuzanusi Hay49HO-
OTBETCTBEHHOCTH 32 | BOCITUTATEIILHOTO TIOTEHITHAIA | IPAKTHYSCKUX KOH(EPEHIUH,
npodecCHOHANBHBIN | AUCHUTUIHH KPYTJBIX CTOJIOB, BCTPEY C
BEIOOD, po(hecCHOHATELHOTO MOIYJIS BEIYITUMH CIICIIHATUCTAMHA
npodeccuonansHoe | aAns GOPMUPOBAHUS Y MPEINPUATHI SKOHOMUYECKOTO
pa3BHUTHE U CTYJICHTOB OTBETCTBEHHOCTH 32 | CEKTOpA ropojia Mo BOIpocam
npodeccuoHanbHble | CBOE MPO(HECCHOHATBEHOE TEXHOJOTHYECKOT0 JIHIePCTBA
pelreHus pa3BHTHE TIOCPEJICTBOM BBIOOpa | Poccum.

2. Y4acTue B IOJTrOTOBKE
nyOnuKanuii B
BBICOKOPEHTUHTOBBIX
PELeH3UPYEMBIX HAyIHBIX
U3JJaHUAX




B-21

dhopmupoBaHHe
CIIOCOOHOCTH U
CTpEMJICHHUS
CJIEJIOBAThH B
npodeccun HopMam
MTOBE/ICHUS,
00ecIIeYnBaroIuM
HPAaBCTBEHHBII
XapakTep TPYI0BOM
JEeSTEIHOCTH U
HeCITy>KeOHOTO
MTOBE/ICHUS

1.Ucnonb3oBanne
BOCIIMTATEIbHOIO NIOTEHIINATIA
JUCLUILINH
poeCCUOHATLHOTO MOIYIIS
JUIsl pa3BUTHSI HABBIKOB
KOMMYHUKAaIU1, KOMaHIHOU
paboThI U IUJEPCTBA,
TBOPUYECKOTO MH)KEHEPHOI'O
MBILICHHS], CTPEMIICHUS
CJIEI0BaTh B
npodeccuoHaIbHON
JIeSITEIIBHOCTH HOpMaM
IIOBEJCHUS, 00ECTIEYMBAIOIIUM
HPaBCTBEHHBIN XapaKTep
TPYZAOBOM AEATEIbHOCTU U
HECITY’)KeOHOTO ITOBEJICHUS,
OTBETCTBEHHOCTH 3a NPUHSATHIE
pelleHus yepe3 MOoAr0OTOBKY
IPYIIOBBIX KYpPCOBBIX padoT U
MPAKTUYECKUX 3aJaHU,
pelIeHne KeNHCOoB, IPOXOKICHHE
IIPaKTUK U noarorosky BKP.
2.Mcnonbs3oBaHue
BOCIIMTATEIBHOIO MTOTEHIINATIA
JUCLUIUINH
po(hecCuOHATIBEHOTO MOAYJIS
JUTSL:

- popMHUpOBaHUS
IIPOU3BOJICTBEHHOI'O
KOJUIEKTHBU3Ma B XOJI€
COBMECTHOTI'O PELICHUS KaK
MOJIETIbHBIX, TaK U
MIPAKTUYECKHX 3ajay, a TAKKe
IIyTE€M MOJKPEIUICHUE
paloOHaIbHO-TEXHOJIOTMUECKUX
HAaBBIKOB B3aUMOJICHICTBHUS B
MPOEKTHOM IEeSTETbHOCTH
HMOLMOHAIBHBIM 3 (eKTOM
YCIIEITHOTO B3aUMOAECHCTBUS,
OLIYIIEHHEM pocTa o01ei
3¢ peKTUBHOCTH TIPH
pacnpenesIeHuy IPOEKTHBIX
3aJ1a4 B COOTBETCTBUU C
CUJIBHBIMU
KOMIIETEHTHOCTHBIMU U
AMOLIMOHAIIBHBIMHU CBOWCTBAMU
YJIEHOB MPOEKTHOW I'PYNIIBI.

1.Opranuzanusi HAy9HOTO
noJaxoja v uyBcrBa «Bce B
OJIHOM KOMAaHJIe» Yepe3 yuacTue
CTYJICHTOB B IIPOBEJCHUU
KpPYIJIBIX CTOJIOB M CEMUHAPOB.

dopMHUpOBaHUE

BEPTUKAJIbHBIX CBSI3EH U
(dhopManbHBIX MPABUIT KU3HU TIPH
MPOBEJICHUH CTYJICHYECKHUX
KOHKYpPCOB

B-35

¢dbopmupoBaHue
TBOPYECKOTO
MBIIIICHUS
MPUMEHHUTEIBHO K
chepe XuMIUIecKon
TEXHOJIOTUT
HEOPraHUYeCKUX
BEIIECTB

1. Ucnonb3oBanue st
(dbopMupOBaHUS YyBCTBA
JIMYHON OTBETCTBEHHOCTH B
001aCTH TEXHOJIOTHU
BOJIOIIOATOTOBKU U OYUCTKH
CTOYHBIX BOJI, TEXHOJOTHH
MUHEPATBHBIX YI00pEHHIA
COJIEH ¥ HIEJIOUEN / TEXHOIOTUH

1.Opranu3zanus 1 npoBeieHue
AKCKYpPCH, HAy4YHO-
NPAaKTUYECKUX KOH(DEpeHIHil,
($hOpyMOB, KPYTIIBIX CTOJIOB,
BEOMHAPOB IO BONIPOCaM
po¢eCCHOHATBHON
JeSITeTbHOCTH

2.Y4acThe B CTY/ICHYECKHX



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

OCHOBHOT'O HEOPTaHMYECKOTO | OJIMMITHA/IaX U KOHKYypcax
CHHTEC3a, TCXHOJIOTUHN HAaYYHBIX ITPOCKTOB, TBOPYCCKUX
KaTaJn3aTOPOB U aJICOPOCHTOB / | MEPOTIPUATHUSX, KOHKYpCax
TEXHOJIOTHH PEaKTUBOB U 0c000 |podeccrnoHaIbHOTO

YHCTBIX BEIICCTB MacTepCTBa, B TOM YHCIIE 110
BOCIIMTATEIBHOTO MOTeHNMana |cranaapram WorldSkills.
0J10ka podecCHOHATBHBIX 3.YuacTtue B MOATOTOBKE
JUCITUTLINH: MyOIMKAIUi B IEPUOIUYECKUX
TexHOOTHsI BOJAOTIOATOTOBKY U | HAYYHBIX U3JIAHHSIX;

OUYMCTKH CTOYHBIX BOJI; VYyactue B AeSITENbHOCTH
TexHONOTHsI KATAIU3aTOPOB U | CTYJCHYECKOTO HAYYHOTO
ancopbenToB/TexHonorus oOmiecTBa.

PEaKTHBOB M 0CO00 YHCTHIX

BEIIIECTB;

TexHonorust MUHEpaJIbHBIX
yao0peHuit, conei u
nienoueit/ TexHonorus
OCHOBHOT'O HEOPTaHUYECKOTO
CUHTE3a.

2. Pa3BuTHE HaBBIKOB
TBOPUYECKOTO MBIIUICHUS TyTEM
COICUCTBUS U NOAJICPKKU
y4acTus CTYJEHTOB B HAyYHO-
MPAaKTUYECKUX MEPOIIPHSITUSIX
BHYTPUBY30BCKOTO
PETHOHAIBHOTO W/WITH
BCEPOCCUICKOIO YPOBHS B
chepe XUMHUIECKIX TEXHOJIOTH
.

CTpyKTypa u coaep:kaHue Y4eOHOU TUCHMILIUHBI
JlucuuminuHa npenogaeTcs cTyaeHTaMm B 7 U 8-om cemectpax. OOmias Tpya0eMKOCTh
JUCIMILTAHBI COCTABISET S 3aueTHBIX enuHull, 180 ak. 4acos.

Kanenpapubiii niian

No Buasbl yuednoit
P AesITeJIbHOCTH (B Yacax) Maxcu
a ﬁg 3 g AtTecra MaJlb-
3 o HaumenoBanue pasjaesa o = Z § us HBIH
hi | iy (TemMbl) TUCUMIIIIMHBI § E E ; 8 pasjaeiia 0aJa
R £EEE (0] wew | w
& =7
a = =
7 ceMecTp
1 1, 2 | OGmwme cBeJCHUS O cepe 34 4 12 12 6 YO 25
Crioco0bI MosTydeHust cepbl JIP
3 | Cepa, BBITyCKaeMast B| 18 4 - - 14 31
OPOMBIIIJIEHHOCTH U €€ T
pUMEHEHHE
2 4 | O0mue cenenust o cepnoit | 30 4 4 14 8 JIp 25
KHCIIOTE
5 | [lonyuenue cepuuctororaza | 26 4 - 6 16 31




Buj1 npoMesKyTOUHO aTTecTaluH 108 | 16 | 16 | 32 | 44

3auer 50

8 cemecTp

1 6 [Tpon3BoaCTBO cepHoii | 40 8 - 12 | 20
KUCJIOTBI KOHTAKTHBIM
CIIOCOOOM M3 KOJIYeaaHa

25

2 7 [Ipon3BOACTBO KOHTaKTHOM | 32 8 - 4 20
CEpPHOM KHCIIOTBI U3 CEphl U

JPYTOro CBHIPbS

25

By npomMeKyTo4HOIi aTTecTaluu 72 | 16 - 16 | 40

JK3aMeH 50

ConeprxaHue JEKIHOHHOTO Kypca

TeMmbl JeKINHA.
Bonpocel, oTpadaTsiBaeMble Ha JIEKIHH

Bcero
4acoB

Y4yeOHO-
MeToauYec-Koe
odecrmeyeHue

1

3

7 cemecTp

O01mme cBeeHUs 0 cepe

CaoiicTBa cepsl

Cnoco0blI oJIy4eHHsl cepbl

OOm1re cBeieHus 0 CIoco0ax MOTYYECHHUS Cephl

[Ton3eMHast BbIIUIaBKA Cephl IEPErpeToil BOJON

[Tonzemuast razuduxaius cepsl

[Tonmy4yenue cepbl U3 CynbQUIHBIX pyJ. TepMuueckas BO3TOHKa Cepbl
[Tonyyenue anemenTapHou cepsl MeTonoM Kitayca

[1-4]

Cepa, BbIllyCcKaeMasi B IPOMBIILICHHOCTH U ¢¢ IPMMEHEeHHe
Bunbl BEITyCKaeMOH cepbl

[Tpumenenue ceppl. OOLIME CBEAECHUS O IPUMEHEHUHU CEepBI
[IpuMeHeHne cephl B MPOU3BOJICTBE CEPHON KHUCIIOTHI

[1-4]

OO0mme cBefeHNA O CEPHOM KHCJIOTE
CriocoObl MPOU3BOJICTBA CEPHOM KUCIIOTHI
CtpoeHne u CBOWCTBA CEPHOM KUCIIOTBI
CpIpbe U1 IPOU3BOJICTBA CEPHOM KUCIIOTHI

[1-4]

IloryyeHne cepHUCTOrO rasa

DU3NKO-XUMUYECKHE OCHOBBI 00KUTa CEPOCOIEPIKALLETO ChIPhS
[Teun nns 06kura KoyeaHa

TTeun JJI COKUT'aHUA CEPBL

[1-4]

8 cemectp

IIpou3BOACTBO CEPHOM KUCI0THI KOHTAKTHBIM CIIOCOO0M M3 KOJIYeAaHA
Ounctka 00XHUTOBOro Traza. DOU3HKO-XMMHYECKHE OCHOBBI TIpOIlecca
OYHUCTKU 00KUTOBOTO rasa

OKucCIIeHHEe CEepHUCTOrO Tra3a B CepHbIM aHruapua. PHU3NKO-XUMUYECKUE
OCHOBBI ITPOIIECCA OKUCIIEHUSI CEPHUCTOTO aHTUAPUIA

AOGcopOnust cepHoro anruapuaa. OU3MKO-XUMHUYECKHE OCHOBBI IpoIlecca
W3BJICUECHHS CEPHOTO aHTUAPHUJIA U3 TA30BOM CMECH

AOGCOpOITMOHHOE OT/IEICHIE COBPEMEHHOT'0 KOHTAKTHOTO 3aBO/JIa
[TonyyeHue BEICOKOKAYECTBEHHON CEPHON KHCIIOTHI

[1-4]

IIpou3BOACTBO KOHTAKTHOM CEPHONl KHCJOTHI U3 Cepbl M JAPYroro
ChIPbH

[TonyyeHne KOHTaKTHOW CEPHOM KUCIIOTHI U3 CEPBI

[Tony4yeHne KOHTaKTHOU CEPHOM KUCIIOTHI U3 Pa3JIMYHOIO ChIPbS
TexXHUKO-?PKOHOMUYECKHE BOIIPOCHI CEPHOKUCIOTHOTO IPOU3BOJICTBA

[1-4]

IlepeyeHb NPaKTHYECKUX 3aAHATHH

\ Tema npakTuyeckoro 3anatTus. Bonpocel, \ Bcero \

YuebHo-




oTpadaTbiBaeMble HA MPAKTHYECKOM 3aHATHH 4acoB MeToanYecKoe
olecreyeHue
1 2 3
7 cemecTp
Pacuer nmokasareseii npoiecca 000ranieHus CepoCOAEPHKAILIETO ChIPbs 6 [11]
Pacuer BbIXOJ]a CEpOCOAEPKAILETO ChIPBS B IPOLEHTHOM OTHOIIEHUU 6 [12]
Pacyer (pu3MKO-XMMUYECKHUX MTOKAa3aTeNIel CEPHOM KUCIOTHI U oJieyMa 4 [13]
Pacuer TerioBoro adgdexra pa3daBieHUss CEPHON KUCIOTHI 4 [14]
PacdeT npou3BOAUTEIHPHOCTH U HHTEHCHBHOCTH CEPHOKHCIIOTHOTO 6 [15]
o0opynoBaHUs
Pacuer nokasaresei rnpoiecca nojJy4eHusl CEpHUCTOrO ra3a 6 [16]
8 cemectp
Pacder cymmibpHON OaniHu 2 [17]
PacueT KoaMuecTBa KOHTAKTHON Macchl B anmapare ¢ MpoMeKyTOUHBIM 2 [18]
TerI000MEeHOM
Pacder KOHTAKTHOTO ammapara ¢ JoOaBJICHUEM BO3/yXa MOCIIE CII0EB 4 [19]
KOHTaKTHOM MaccChl
MatepuanbHbIi OalaHC CYIIMIBHO-a0COPOIIMOHHOTO OTACIECHUS 4 [20]
Pacuer OamHu KOHIIEHCATOpA 2 [21]
PacdeT npou3BOJUTEIBHOCTH T'a301yBKU (HArHETATEIIs ) 2 [22]
Ilepeuyensb 1abopaTOpHBIX padoT
Yu4eOHo-
Tema 1abopaTopHbIX padoT. 3axanus, BONPOCHI, Bcero MeTOMIecKoe
oTpadaTbiBaeMble Ha JIAOOPATOPHOM 3aHATHH 4acoB
olecneyeHue
1 2 3
[Tony4yeHne aIOTPOIMYECKUX MOTUBHUKAIMIA CEPBI 2 [5]
CBoiicTBa cephl U €€ COSTMHEHHI 2 [6]
KonnyecTBeHHOE OTpe/Ie/iCHHE CEPHUCTOTO HATPHS 4 [8]
CuHTe3 THOCYNb(aTa HATPHSI 4 [9]
CaoiictBa okcuza cepsl (1V) 2 [7]
CBoiicTBa CepHON KHUCIIOTHI 2 [10]
3aganus 1JI CAMOCTOSATEJILHOM Pad0ThI CTY/1€HTOB
Beero Y4ebdHo-
Bonpoch! 1151 caMOCTOATEIBLHOT0 H3YUYeHHs (3a1aHusA) 4ACOB MeToAnYecKoe
ob0ecrieyeHue
1 2 3
7 cemecTp
OO01mme cBe1eHUs O cepe 6 [1-4, 23-26]
ConepxaHue cepbl B 3€MHOM KOpe
Crnioco0blI oJIry4eHus: cepbl
[Tonmy4yenne cepbsl BOCCTAHOBIICHHEM CEPHHICTOTO Ta3a
Meton Opxkiia
[Tonmy4yenne cepsl U3 CEpPOBOIAOPOACOACPIKAIINX Ta30B
Cyxas o4ncTKa ra3oB
Mokpasi OUHCTKa Ta30B
Cepa, BbinnycKkaeMasi B IPOMBIILJICHHOCTH M ee IPUMeHeHHe 14 [1-4, 23-26]

[MonuMepHast cepa U CIIOCOOBI e MOTyYCHHUS
[TpuMeHeHHe cephl B MHHOW TPOMBIIIJICHHOCTH
H3rorosnenue KOMITO3UIITNOHHBIX MaT€puraioB
Ha3HAYCHUS

CTPOUTEJIBHOTO




OO01ue cBeeHUsI 0 CePHOIT KHCI0Te 8 [1-4, 23-26]
JlnHaMHKa pa3BUTHSI CEPHOKUCIOTHOTO MMPOU3BOICTBA
Vctopust pa3BUTHS CEPHOKHCIIOTHOTO TIPOU3BOJICTBA
OOGiire CBEICHHSI O CEPHUCTOM UM CEPHOM aHTHJIPaIax
IMoJiyueHne CEPHUCTOrO ra3a 16 [1-4, 23-26]
[Teun s cxxuranusi CEpoBOAOPOAA
Vcronp30BaHue Teria 00KUTOBOTO rasa

8 cemecTp
IIpou3BOACTBO CEPHOIl KHCIOTHI KOHTAKTHBIM cmocodom m3 20 [1-4, 23-26]
KOJTYeIaHa
OuncTHOE OT/AETICHUE COBPEMEHHOTO KOHTAKTHOTO MTPOU3BOJICTBA
Ycnosus npouecca okuciienus SO, B SO3 Ha BaHAMEBOM KaTaau3aTope
KoHTakTHOE OT/IETICHIE COBPEMEHHOTO CEPHOKUCIIOTHOTO 3aBO/IA
[lonyuenue 100%-noro0 u cTabUIN3apOBaHHOTO SO3 "
KOHIIEHTPUPOBAHHOTO OJIeyMa
O0e3BpeXMBaHUE OTXOSAIINX Ta30B
IIpou3BOACTBO KOHTAKTHOI CEPHOW KHUCJIOTBI U3 cepbl u japyroro 20 [1-4, 23-26]
ChIPbS
[TonydeHne KOHTAaKTHOW CEPHOW KHUCIOTHI M3 CEPOBOAOPOAA METOJ0M
MOKpOTO KaTajiu3a
[TepemenieHue raza U KUCIOThI

Oobpa3oBaTe/ibHbIE TEXHOJIOTUH

Peanuzanus ocBOEHUs JaHHOW IUCUUIUIMHBI OOECHEYMBAETCS JOCTYINOM KaKJIOTO
oOyuaronierocss Kk 0a3aMm JaHHbIX U OMOJIMOTEYHBIM (hOHIAM, (POPMHUPYEMBIM IO TOJIHOMY
MEPEYHIO TUCUUILIUH (MOAYJel) OCHOBHOW oOpa3oBarenbHOil nporpammel. B BUTU HUAY
MU®DU nencTByeT KOMIBIOTEPHBIE KIACCHI, B KOTOPBIX ITPOBOAATCS 3aHATHS O PA3JIMYHBIM
JUCUUIUIMHAM HAMpPABJICHUS TOATOTOBKM «XHWMHYECKAsl TEXHOJIOTUS», B TOM YHCIE U
KJIacChl OOECHEYeHbl JOCTYNOM K ceTH VHTepHeT g CcaMOCTOSITENbHOM MOATOTOBKU
ctyaeHToB. Ha kadenpe mmeercss KOMIbIOTEPHI ¢ BO3MOKHOCTbIO PabOThl B CIELIMATIBHBIX
mporpaMmax M JOCTylla K COBPEMEHHbIM TpodeccHOHaIbHBIM 0a3aM  JIaHHBIX,
MH()OPMAIMOHHBIM CIPABOYHBIM M IOUCKOBBIM CHUCTEMaM, K TaKUM Kak 0a3a JaHHBIX
MepUoInYecKuX u3AaHuil. Llenapo npu 3ToM sBisieTCsl BbIpAOOTKA y CTYJEHTOB HAaBBIKOB U
KOMIIETEHLIUM, TMO3BOJIAIONIMX CAaMOCTOSTEIbHO BECTU MCCIEAOBATENbCKYI0O M HAy4YHO-
MeIarOTMIECKyIo paboTy.

[IpakTrueckass MOJATOTOBKA MPH peau3alii Y4eOHOW IUCHUILTMHBI OpPraHU3yeTCs
MyTeM MPOBEJICHUS NMPAKTUUECKUX 3aHATHH, MPEyCMaTPUBAIONIUX YIaCTHE O0YyJAIOIINXCS B
BBITIOJTHEHUH OTAEJBHBIX AJIEMEHTOB paloT, CBA3AHHBIX C Oyaymied mnpodeccrnoHalbHOM
JEeSATEIBHOCTHIO.

[IpakTryeckass MOATOTOBKA TakXKe BKJIOYAET B ce0s 3aHATHS JIEKIMOHHOTO THIIA,
KOTOpBhIE  TIpeAyCMaTpUBaIOT  Mepenady  ydeOHoW  umHopMamuu  o0ydaronuMmcs,
HEOOXOAMMOWM JyIsi TIOCTEAYIOIIETO BBIMOJHEHUS paboOT, CBSA3aHHBIX C Oyaymien
npo(hecCuOHANBHOM e TENbHOCTBIO.

AyIuTOpHBIE 3aHSATHS MPOBOASATCA B BHIE JEKIM ¢ wucnoiab3oBanuem I[IK wu
KOMITBIOTEPHOTO MPOEKTOpAa, IPAKTUYECKUX 3aHATHM, C wucnoas3oBanneM [IK npu
npoBeneHun  pacueroB. CamocrosiTenbHass paboTa  CTYAEHTOB  IPOBOJUTCS IO
PYKOBOJICTBOM IpENojiaBaresieil, ¢ OKa3aHUEM KOHCYJIbTAllMiA U MOMOUIM MPHU MOJATOTOBKE K



KOHTPOJIbHBIM pab0oTaM, BHIMTOJHEHUH JIOMAITHUX 3a/IaHUH.
DoH OLIEHOYHBIX CPEACTB
@doH/T OILIEHOYHBIX CPEACTB M0 JIUCHMIUIMHE O0OeCreYrMBaeT IMPOBEPKY OCBOCHUS
IJIAHUPYEMBIX PE3yJIbTaTOB OO0ydeHHsS (KOMIETEHIIMM W WX HHAUKATOPOB) IMOCPEIACTBOM
MEPOTPUATHIA TEKYIIEro, PyOEKHOTO M MPOMEKYTOTHOTO KOHTPOJIS 10 JUCIUILIAHE.
CBs13p Mexy (HOpMUPYEMBIMHA KOMIETCHITUSIMA U (POpPMaMH KOHTPOJIS MX OCBOCHUS
MpEeICTaBIICHA B CJICAYIONICH TabIuIle:

Ne
/o

HaunmenoBanue
KOHTPOJIUPYEMBIX

Kox u HauMeHOBaHME HHIUKATOPA
JIOCTH)KEHHUS KOMIIETCHIIUH

pa3iesoB (TeMbI)

HaunmenoBaunue
OLIEHOYHOT'O CPEACTBA

7 cemecTp

BxosiHOM KOHTPOJIb

Bxo1HO# KOHTPOJIb

3-I1K-2 3HaTh CBOMCTBAa XUMHYECKUX
3JIEMEHTOB, COCIMHEHUN U MaTEPUAJIOB HA
HX OCHOBE JIJIsI COOJIIOICHUS
TEXHOJIOTMYECKOT0 PeryiaMeHTa

V-I1K-2 YMeTh HCIIOIB30BaTh 3HAHUS
CBOMCTB XMMHYECKHUX 3JIEMCHTOB,
COCMHEHUI U MaTepralioB HA KX OCHOBE
JUISL peLIEHU 3a/1a4 10 BBITYCKY MPOAYKIINT
B CTPOI'OM COOTBETCTBUH C TEXHUUYECKUMHU
TpeOOBaHUSIMU

Bompocs! BxoHOTO
KOHTPOJIsI (YCTHO)

ATTecT

anus pasaciosB, TGKYHIHﬁ KOHTPOJIb YCIICBACMOCTH

OO01ue cBEAEHUS O
cepe

CriocoObI nosryyeHus
Ccephl

3-I1K-2 3narh cBOMCTBAa XMMHYECKHUX
3JIEMEHTOB, COEITUHEHUI U MaTepUaIOB HA
HX OCHOBE IJI COOJIIOIEHHUS
TEXHOJIOTMYECKOTO pErjiaMeHTa

Cepa, BbIIycKaemasi B
MPOMBIIITIEHHOCTH U €€
IpUMEHEHHE

V-TIK-2 YMeTh UCIoIb30BaTh 3HAHUS
CBOMCTB XUMHYECKHUX DJIEMEHTOB,
COCIMHEHUI M MaTepruajoB Ha UX OCHOBE

OO011e cBEAEHUS O
CEpPHOM KHUCIIOTE

JUTSL peIIeHUs 3a/1a4 110 BBIITYCKY MPOAYKIIUN
B CTPOTOM COOTBETCTBUH C TEXHHYECKUMHU

ITonyyenue cepHUCTOrO
rasa

TpeOOBaHUSIMU

B-I1K-2 Bnaners HaBbIKaMH pa3pabOTKU
MIPEIIOKEHUS IO KOMIUIEKCHOMY
HCIIOJIb30BAHUIO CHIPbS U YTUIN3ALUU
OTX0JI0B IPOM3BOCTBA

3-11K-7 3HaTh TEXHOJIIOTMHU U CUCTEMBI
9KOJIOTMYECKOT0 MEHEKMEHTA MTPU
MIPOBEICHUH UCTIBITAHUM C UCTIOJIb30BaHUEM
TEXHUUYECKUX CPEZCTB

V-IIK-7 YMeTb BBINONHATH PabOTHI IO
cOOpy 1 HaKOIUICHUIO JAHHBIX NPH
pa3paboTKe TEXHOJIOTMYECKUX MPOIIECCOB
B-IIK-7 Bnanets HaBbIKamMu BBIOOpa

TEXHUYECKUX YCTPOMCTB U TEXHOJIOTUH C

Otuer o nabopatopHoit
pabote (MMCEMEHHO)

Pemienne 3agau
(MMCHMEHHO)

Tect (mUCbMEHHO)

Otuer o nabopatopHoit
paboTe (MUCEMEHHO)

Pemienue 3agau
(MMCHMEHHO)

Tect (mUCBMEHHO)




Y4€TOM HKOJIOTUYECKHUX ITOCIIEICTBUM UX
IIPUMEHEHHSI JUIsl IOATOTOBKU IIPOEKTa
IIJIaHA MEPOIPUATUN 10 UCIIOJIBb30BAHUIO
CBIPbS B JIOIIOJIHUTEIIbHBIX
[IPOU3BOJCTBEHHBIX LIEIAX

HpOMe)KYTO‘IHaH aTTcCTaluusa

3auer

TIK-2, TIK-7

‘ Tect (mUCbMEHHO)

8 cemectp

Bxo1HOM KOHTPOJIb

Bxo/1HO# KOHTPOJIb

3-I1K-2 3HaTh CBOMCTBAa XUMHYECKUX
3JIEMEHTOB, COCIMHEHUI U MaTEepPUaIOB Ha
HX OCHOBE IJI1 COOJIIOIEHHUS
TEXHOJOTHYECKOI0 perjiaMeHTa

V-I1K-2 YMeTh UCII0JIL30BaTh 3HAHUS
CBOMCTB XMMHYECKHUX DJIEMEHTOB,
COCIMHEHUI M MaTepuajoB Ha UX OCHOBE

B CTPOTOM COOTBETCTBUH C TEXHUYCCKUMHU
TpeOOBaHUAMU

JUISL pEeIEHUs 3a/1a4 110 BBIITYCKY NPOAYKIINT

Bomnpocs! BxoHOTO
KOHTpPOJISA (YCTHO)

ATtTect

alyAa pas3aciioB, TCKYH_II/Iﬁ KOHTPOJIb YCIICBACMOCTH

[Ipoun3BoacTBO cepHOU
KHCJIOTBI KOHTaKTHBIM
CrIoco0oM u3

3-11K-2 3HaTh CBOMCTBA XMMHYECKUX
3JIEMEHTOB, COCIMHEHUN U MaTEPUAJIOB HA
HX OCHOBE JIJIsI COOJIIOICHUS
TEXHOJIOTMYECKOTO perjiaMeHTa

KOJIYeJaHa
IIpousBoacTBo
KOHTaKTHOM CepHOM
KHCJIOTBI M3 CEpbl U

JPYroro ChIpbsi

V-IIK-2 YMeTh ucnoias30BaTh 3HAHUS
CBOMCTB XUMHYCCKUX DJICMEHTOB,
COEIMHEHUI U MaTepruaJoB Ha UX OCHOBE
JUTSL peIIeHU 3a/1a4 1O BBIMYCKY MPOAYKIINT
B CTPOTOM COOTBETCTBHH C TEXHUYECKHUMHU
TpeOOBAHUSIMU

B-I1K-2 Brnaners HaBbIKaM# pa3paboTKH
MIPEIOKEHUS IO KOMIUIEKCHOMY
WCIIOJb30BAHUIO CHIPbS U YTHIIM3ALUN
OTXOJ0B MPOU3BOJICTBA

3-I1K-7 3HaTh TEXHOJOTUU B CHCTEMBI
9KOJIOTUYECKOI'0 MEHEJKMEHTA MTPU
MPOBEACHUHU UCTIBITAHUH C UCTIOJIB30BAHHEM
TEXHUYECKUX CPEJICTB

V-I1K-7 YMeTh BBINONHITH pabOTHI MO
cOOpYy M HAKOTUICHHUIO JAaHHBIX TIPH
pa3paboTKe TEXHOJOTUUECKHX MPOIIECCOB
B-I1K-7 Brnaners HaBbIKaMH BBIOOpA
TEXHUYECKUX YCTPOMCTB U TEXHOJIOTUH C
Y4€TOM SKOJIOTUYECKHUX MOCIEICTBUM HX
MIPUMEHEHHUSI 111 TOATOTOBKHU MTPOEKTa
TJIaHA MEPOTIPUATUN 110 UCTIOIE30BAHHUIO
CBIPBS B JIOMTOJTHUTEIBbHBIX

Pemenne 3amau
(IMCbMEHHO)

Tect (mUCbMEHHO)

Pemenue 3amau
(MMCHMEHHO)

Tect (muCbMEHHO)




MPOU3BOJACTBCHHBIX LICIIAX

[IpomexxyTouHas arrecrauus

1 | Ox3amen [K-2, TIK-7 TecT (MUCHMEHHO)
HepequL OCHOBHBIX ITOKa3aTenei OLOCHKH PE3YyJIbTATOB, 3JICMCHTOB IIPAKTHYCCKOI'O
ONbITa, 3HAHUA © YMEHUHW, TMOJJIEKAIINX BXOJHOMY, TEKYIIEMY KOHTPOJIK U

MMPOMEKYTOYHOU ATTECTALIUU

HaumenoBanue
Ne Konx n HauMeHOBaHME HHIUKATOpA PesynbraTel 00y4eHus o
n/m KOHTPOIHPYCMBIX JOCTH>KEHHSI KOMIIETEHIUN JUCLUHUILIINHE
pazzienoB (TeMbl)
7 ceMecTp
Bxo/1HOM KOHTPOJIb
1 | BxoaHO#M KOHTPOJIb 3-11K-2 3Hath cBOMCTBAa XUMUUYECKUX | 3HAET CBOMCTBA XUMUUYECKHUX
3JIEMEHTOB, COEIUHEHUN U 3JIEMEHTOB, COEIUHEHUN U
MAaTepHaAJIOB HA UX OCHOBE JJISI MaTepUaJIOB
COOTIOCHHS TEXHOJIOTHYECKOTO
periamMeHTa YMeeT uCronb30BaTh 3HAHUS
V-IIK-2 YMeTh UCII0JIB30BAaTh 3HAHUSL | CBOMCTB XUMHUUYECKUX
CBOMCTB XMMHUYECKHUX AJIEMEHTOB, 3JIEMEHTOB, COCTMHEHUN U
COEIMHEHUI U MaTepuasoB Ha UX MaTepHaJIOB Ha UX OCHOBE ISt
OCHOBE ISl pEUIEHUA 3a1a4 110 pelIeHus 3a1a4
BBIITYCKY IPOJYKLIUU B CTPOTOM
COOTBETCTBUU C TEXHUUYECKUMHU
TpeOOBAHUAMU
ATTrecranys pas3zienoB, TEKYIIMI KOHTPOJIb YCIIEBAEMOCTH
1 | O6mme cBenenus o | 3-IIK-2 3HaTh cBOICTBA XUMUYECKUX | 3HACT CBOMCTBA CEPHI,
cepe 3JIEMEHTOB, COCIUHEHUN U CIOCOOBI TIOJTYYEHUS CEPHI,
CnocoObl  MONy4YeHHs | MAaTepUAIOB HA KX OCHOBE /IS TEXHOJIOTHYECKYIO CXEMY
cepbl COOJTI0JIEHUSI TEXHOJIOTHYECKOTO MOJTYYEHUS CEPhl METOAOM
Cepa, Bblllyckaemasi B | perjlaMeHTa Kunayca, Busl Bllyckaemon
npombitieHHocTH U ee | Y-IIK-2 YMmers ucnonb3oBaTh 3HaHUS | Cepbl, IPUMEHEHUE CEPBI
MIPUMEHEHUE CBOMCTB XMMHUYECKHX AJIEMEHTOB,
COEMHEHHI U MaTEepUaIOB HA UX YMeeT nosb30BaThCA
OCHOBE JIJIsl PeIIeHHUs 3a7a4 10 METOAMKOMN UCCIIeIOBAHUS
BBIITYCKY TIPOJYKIIUUA B CTPOTOM AJUIOTPONTUYECKUX
COOTBETCTBUU C TEXHUUYECKUMU Mo Iu(UKAIHIA cepbl, CBOWCTB
TpeOOBaHUSIMU Cepbl, KOJIMYECTBEHHOTO
B-T1K-2 Bnanets HaBBEIKAMHU OIIpENIEIIEHUs CEPHUCTOTO
pa3pabOTKHU MPEAJIOKEHUS IO HaTpus
KOMILIEKCHOMY UCITOJIb30BaHUIO Bnageer meTonukoii pacuera
CBHIPbS M YTHJIM3AIIUHA OTXOJI0B roKaszareJseu nporecca
MIPOU3BOJICTBA oborareHus
3-11K-7 3HaTh TEXHOJIIOTMH U CUCTEMBI | CEPOCOJEPKAILETO CHIPBS,
9KOJIOTHUYECKOI'0 MEHEJKMEHTA MTPU BBIXOJIa CEPOCOIEPIKALLETO
MPOBEACHUH UCTIBITAHUH C CBHIPBSI B TIPOIIEHTHOM
WCIIOIb30BAHUEM TEXHUYECKUX OTHOILIEHUU
2 | OOmue cBemeHUsT O | CPEACTB 3HaeT CBOMCTBA CEPHOU
CEpPHOM KUCJIOTE V-IIK-7 YMeTb BBINOIHATE PaOOTHI IO | KHCIIOTHI, €€ CTPOCHHE,
[Tonyyenure cepHUCTOro | COOPY ¥ HAKOIUICHUIO JJAHHBIX ITPU CIocoObI IPOU3BOJICTBA
rasa pa3paboTKe TEXHOIOTHUECKUX CEPHOM KHUCIOTHI, ChIPhE,
MPOIECCOB HCMOJIb3YEMOE JJIsI
B-I1K-7 Bnaners HaBbIKaMH BBIOOpA MPOU3BOJICTBA CEPHOU
TEXHUYECKUX YCTPOUCTB U KHUCJIOTHI, (PU3UKO-




TEXHOJIOTHM C y4ETOM HKOJIOTUYECKUX
MOCIEACTBUM UX IPUMEHEHHUS TSI
MTOATOTOBKH MPOEKTA IUIaHa
MEPOIPHUATHHI IO UCITOIB30BAHUIO
CBIPbS B JIONIOJIHUTEIIbHBIX
MPOU3BOACTBEHHBIX LIEIIAX

XUMUYECKHE OCHOBBI 00KHTa
KOJIUejaHa, IeUn JIJIs 00Kura
KOJIYeIaHa | Cephbl

YMeeT nonbp30BaThCs
METOJIUKOM UCCIENOBAHUS
cBoiicTB okcuma cepol (1V) u
CEpPHOM KUCIOTBI

Buiageer meronukoil pacuera
(U3UKO-XMMHYECKHUX
IOKa3aTeNIel CEPHOM KHUCIOThI
U 0JIeyMa, TETJIOBOTO
a¢dekra pazdaBieHUs CEPHOI
KHCJIOTBI,
MMPOU3BOAUTCIIBHOCTU U
UHTEHCUBHOCTHU
CEPHOKHUCIOTHOTO
o0opymoBaHus, oKa3aTenen
npolecca MoJxy4eHHUs

CCPHHUCTOI'O ra3a

[IpomexxyTouHas arrecrauus

3auer

TIK-2, TTIK-7

JleMOHCTpHUpYET OCHOBHBIE
3HAHUS U YMEHHUS B
COOTBETCTBUHU C pa3jieilaMy 1,

2.

8 cemectp

Bxo/1HOM KOHTPOJIb

BxoaHOM KOHTPOJIb

3-IT1K-2 3naTth cBOMCTBAa XMMHYECKHUX
9JIEMEHTOB, COCTUHCHHI U
MaTepuaioB Ha UX OCHOBE JJIs
COOIIOACHHS TEXHOJOTHYSCKOTO
periamMenTa

V-IIK-2 YMeTh UCI0/IL30BaTh 3HAHUS
CBOMCTB XMMHYCCKUX DJIEMEHTOB,
COCIMHEHMI M MaTeprajoB Ha UX
OCHOBE ISl pELIEHUs 3a1a4 110
BBIITYCKY TIPOJYKIIUUA B CTPOTOM
COOTBETCTBUHU C TEXHUUYECCKUMHU
TpeOOBAHUSIMU

3HaeT CBOMCTBA XMMHYECKHX
9JIEMEHTOB, COSIMHEHUN 1
MaTepUaJIOB

YMeeT HCIonb30BaTh 3HAHUS
CBOMCTB XMUMHUYECKUX
3JIEMEHTOB, COSIMHEHUN 1
MAaTepHaJIOB HA UX OCHOBE JJISI
peleHus 3a1a4y

ATtrecta

11 pasaciios, TeKy'IJ_IHﬁ KOHTPOJIb YCIICB

aCMOCTH

[Ipou3BoacTBO CepHOM

KHUCJIOTBI
CcocoooM
KOJTYeJaHa

KOHTAaKTHBIM

n3

3-IT1K-2 3Hath CBOMCTBAa XMMHYECKHUX
9JIEMEHTOB, COCTUHEHHUI 1
MaTepuaioB Ha UX OCHOBE IS
COOIIOACHNS TEXHOJOTHYSCKOTO
periiamenTta

V-IIK-2 YMeTs HCIToab30BaTh 3HAHUS
CBOMCTB XMMHYECKHUX DJIEMEHTOB,
COEMHEHHNI U MaTepUaliOB HA UX
OCHOBE JIJIsl PeIlIeHUs 3a7a4 1o
BBIITYCKY TIPOYKIIUUA B CTPOTOM
COOTBETCTBUHM C TEXHHYECKUMHU
TpeOOBaHUSIMU

B-I1K-2 Bnaners HaBBEIKAMU

3HaeT  (PUBMKO-XUMHUYECKUE
OCHOBBI TIpOIIECCA OYHCTKH
00XKMroBOrO rasza, (pu3MKo-
XUMHYECKHE OCHOBBI
npolecca OKHCIICHUS
CEpHHUCTOTO aHTUIPH]IA,
(U3NKO-XUMHUYECKHE OCHOBBI
mporecca W3BIICUYCHUS
CepHOrO  aHTMIpUIa M3

ra3zoBOu cMecHu
YMeeT monb30BaThLCH
METOJIUKOM pacyeTa

CYIIWIBHOHN OalTHu




pa3pabOTKH MPEAJIOKEHUS IO
KOMIIJICKCHOMY HCITIOJIb30BAHHUIO
CBIPhSI U YTHIIN3AIIUU OTXOJIOB

Bnaneer meroaukoii pacuera
KOJIM4YeCTBA KOHTAKTHOM
MAcCChI B amnapare ¢

IIPOU3BOJCTBA IIPOMEXYTOUHBIM
3-I1K-7 3HaTh TEXHOJIIOTUU U CUCTEMBI | TEINIOOOMEHOM
2 | I[IpousBoxacTBO 9KOJIOTMYECKOT0 MEHEKMEHTA IIPU 3HaeT NoJIy4YeHHe KOHTaKTHOU
KOHTaKTHOMU CEPHOH | IIPOBEICHUH UCIIBITAHUN C CCpHOM KHCIIOTBI M3 CEpBHl,
KHCIIOTBI M3 CEpbl U | UCIOJIb30BAHUEM TEXHUYECKHUX TEXHUKO-IKOHOMUYECKUE
JIPYroro ChIpbs CpEICTB MOKa3aTeNn IIPOU3BOCTBA
V-IIK-7 YMeTb BBIIOIHATE paOOTHI 110 | CEPHOM KUCIOTHI KOHTAKTHBIM
cOOpy 1 HAKOIUICHUIO JAHHBIX MIPU crocooomM
pa3paboTKe TEXHOJIOTHUECKUX YMmeeT nonb30BaThCs
IIPOLIECCOB METOAMKOM pacueTa OalllHu
B-I1K-7 Bnanets HaBbIKaMu BbIOOpa KOHJEHCcaTopa
TEXHUYECKUX YCTPOMICTB U Bnageer MmeTonukoi pacuera
TEXHOJIOTUH C y4ETOM SKOJIOTUYECKUX | KOHTAKTHOI'O arrapara ¢
MIOCJICICTBUM UX IIPUMEHEHUS AJIs no0aBiieHMEM BO3/yXa Iocie
[IOAOTOBKHU ITPOEKTA IJIaHa CJI0€B KOHTaKTHOW MaccChl,
MEPOIPUATUH 110 UCTIOIb30BAHHUIO IIPOU3BOJUTEIBHOCTH
CBIPBS B JIOIIOJIHUTENbHBIX ra3olyBKy (HarueraTess)
ITPOU3BOJICTBEHHBIX LIEISX
[IpomexxyTouHas arrecrauus
JK3aMeH [K-2, TIK-7 JleMOHCTpUpYET OCHOBHBIE
3HAHUS U YMEHUS B
COOTBETCTBUH C pa3fesamu 1,
2.
O1eHOYHbBIE cpeacrea
Ne HaunmenoBanue Kparkas xapakrepuctuka oneHoynoro | IIpencraBieHue oieHOYHOTO
/0 | OLIEHOYHOI'O CPeACTBa CpeICTBa cpeactBa B poHJe
7 ceMecTp
1 | BxoaHoit KOHTpOJIb CpencTtBo KOHTpPOJIS, OPraHU30BaHHOE | Y CTHBIN omnpoc - YO
Kak creruaabHas Oecena
npernojaBaTenss ¢ o0ydaromuMmcs Ha
TEMbl, CBSI3aHHBIE C  U3y4aeMou
JUCLUIUIMHOW, W PACCUUTAHHOE Ha
BBISICHCHHE o0Bbema 3HaHUHI
o0yyJarolerocsi 1o OINpeaeIEHHOMY
pasneny, TeMe, mpodaemMe u T.11.
2 Otuer no Texnuueckoe  cpeactBo, koropoe | JlJabopatopnas pabora - JIP
nmabopaTopHoi paboTe | MOXKET OBITh  HMCIOJB30BAHO A
KOHTPOJISl TPHOOPETEHHBIX CTYIEHTOM
npoeccHoHabHBIX ~ HAaBBIKOB U
YMEHHH MO YNPABIECHUIO KOHKPETHBIM
MaTepUaJIbHBIM 00BEKTOM.
3 | [IpakTrueckoe 3ansTHe | Pernenune 3a1a4 peKOHCTPYKTHBHOTO Pemrenne 3amau - 31
YPOBHS, IO3BOJISAIOLIUE OLIEHNUBATh U
JTMarHOCTHUPOBATh YMEHUS
CHUHTE3UPOBATh, AHAJIM3UPOBATb,
00001maTh pakTHYECKUH 1
TEOPETHUYECKUI MaTEpHAIl C
(hopMyIMpOBaHNEM KOHKPETHBIX
BBIBOJIOB, YCTAHOBJIEHUEM MPUYNHHO-
CJIEICTBEHHBIX CBSI3EH.
4 Tect Cucrema craHgaprusupoBanHblX | Tectosr - T




3aJIaHuH, MO3BOJISIONIAs

ABTOMAaTU3HPOBATh IpoLEnypY
W3MEpPEHUs] YPOBHS 3HAHUN M yMEHUU
00y4Jaromerocs.
8 cemectp
1 Bxo1HOM KOHTPOJIb CpencTBo KOHTPOJI, OpraHu30BaHHOE | Y CTHBIN onpoc - YO
Kak creruaabHas Oecena

npernojaBaTenss ¢ OO0yJaromuMmcs Ha
TEMbI, CBSI3aHHBIE C  HM3y4yaeMoH
JUCLUIUIMHOM, W PpPAaCCUUTAHHOE Ha
BBISICHEHHE o0Bbema 3HaHUI
00y4aromerocsi 1o OINpeacIEHHOMY
pazneiny, TeMe, npobieme u T.11.

2 | llpakTrueckoe 3ansTHe | Perienue 3a1a4 peKOHCTPYKTHBHOTO Pemenue 3amau - 31
YPOBHSI, IO3BOJIAIOIINE OLIEHUBATh U
JUAarHOCTUPOBATh YMEHUS
CUHTE3UPOBATh, AaHAJTU3UPOBATh,
00001maTh GaKTUICCKHUH U
TEOPETUUECKUI MaTepHal ¢
(hopMyJIMpOBaHHEM KOHKPETHBIX
BBIBOJIOB, YCTAHOBJICHUEM TPUUMHHO-
CJIEICTBEHHBIX CBS3€H.

3 Tect Cucrema CTaHJIapTU3NPOBaHHBIX | TecThl - T
3aJJaHnH, TI03BOJISTIOIIAs
ABTOMAaTU3HPOBATh poLenypy
M3MEPEHMS YPOBHS 3HAHWM U yMEHUU
00y4aromierocs.

Mertoguyeckue Marepualibl, ONPEACISIIOIIME NPOLUENYyphl OLICHUBAHUS 3HAHUU,
YMEHHUM, BiIaJeHUN U (UIIK) ONBITa ACSATEILHOCTH, XapaKTePU3YIOIIUX dTalbl (POPMUPOBAHUS
KOMITETCHIIUM.

7 cemecTp

Bonpocsl BxogHoro koutpoJs (YO):

. DIEKTPOHHOE CTPOCHHE CEPBI
. [lonryuenue cepol
. CepoBonopoa. Cynbdpusl
. Anokcun ceppl
. CepHucras Kuciaora
. CBolicTBa pa3z0aBiIeHHON CEPHON KUCIOTHI
. CBoliCcTBa KOHIIEHTPUPOBAHHOW CEPHON KUCIOTHI
. XUMHYeCKasi TEXHOJIOTHUS U €€ KIacCupuKarms

© 0 NO O~ W DN B

. [IpuHIMIIBI OOOTAIIEHUS CHIPhS
10.CymrHocTs KaTanu3a. Buasl KaTaTuTHYECKUX MPOIECCOB
Bonpocsl 17151 oTyera mo JadoparopHoi padore Nel:
1. Kak ocymectButh cienyroiue npespamieHus: S — H,S — (NHy),S — (NHy),S, —
H,S, — H,S — S.
2. 3aKOHYHTE YPABHEHUS PEAKIIU:
a) H282+02 —



6) Na,S,+SnS —

B) (NH4)282+HZSO4(KOHH.) —
r) (NH,),S3+HNO;s(kom1r. )—
I[) BaS,+0O;+H,0—

3. Ilpu B3auMOeHCTBUM M30BITKA CEPHI C CYIb(PHUAOM HATPUSI B KOHIIEHTPUPOBAHHOM
BOJHOM pacTBOpPE NPOUCXOJUT SIBIICHHE «KaTeHaluw» cepbl. KaTeHamus - crmocoOHOCTh
aTOMOB XMMHUYECKOTO 3JIEMEHTa 00pa30BBIBATh PA3BETBICHHBIC U HEPA3BETBICHHBIC IEIH.
CocraBbTe ypaBHEHHE 3TOW peakiuu. [IpuBennure rpynnoBoe Ha3BaHUE MPOAYKTOB PEAKIIMH.

4. HazoBute caenyrome coenunenus: Nao[Sy], Ky[Se]l, Ha[S2], Ha[S4], H[Ss],
(NHz)2[So].

5. Ilepeuncinutre TpeOOBaHMS, TPEABABISIEMbIE K TOMEIICHUSAM I XpaHCHUS
MOPOIIKOOOPa3HOU CEPHI.

Bonpocsl 1151 oTyera mo jjadopaTtopHoi padore Ne2:

1. Kakue u3 cynppumoB — Al,Sz, Cr,S;, NayS, ZnS, PbS moaseprarotcs ruaponmzy?
Hate omnpenenenue ruaponusy. [louyemy He Bce cynbPuabl, B COCTaB KOTOPBIX BXOJAT
MHOT'03apsIJIHbIE KaTUOHBI (T.€. COJIM CJIa0bIX OCHOBAHMH), TUAPOIU3YIOTCS B pacTBOpE?

2. Kakoe KOJIMYECTBO 3JIEKTPOHOB IPUCOEAMHUTCS WM OTCOEAUHUTCSA OT a30Ta B
a30THOM KUCJIOTE IIPU €€ B3aUMOJCICTBUU C CEPOM IO PEAKIINHN:

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

3. Uto Takoe peakuus AMCMyTauun?

4. ITpu KaKkoil CTENEeHN OKUCIICHUS CEPhI €€ COCTMHEHUS Ha3bIBAIOTCS CYJIb(UIaMu?

5. llpuBenure mpumep peakuu KOHIpONopuHOoHHpoBaHMs. Kakue BemectBa mnpu
3TOM 00pa3yroTCs?

Bonpocs! 7151 oTyeTa mo JadoparopHoi padore Ne3:
1. Onpenenure 06beM cepHUCTOro Taza SO, Maccoi 26 T Py HOPMAJTLHBIX YCIOBHSIX.
2. l'azoBas cMech cOCcTOUT U3 3 J1 Kucaopoaa u S 1 okcuza cepol (1V). O6bembl TazoB
MPUBEIEHBI K HOPMaJIbHBIM YCIOBHUSAM. PaccunTaTh Maccy CMecH.
3. Onummre ctpoeHne MoneKkyabl SO,. KakoBbI KHCIOTHO-OCHOBHBIE CBOWCTBA 3TOTO
coenuHeHus? B 000CHOBaHUM OTBETA MPUBEIUTE YPABHEHUSI COOTBETCTBYIOIIMX PEAKLIUM.
4. OxapakTepu3ynTe MPOMBIIIUICHHBIN criocod moxyudenus SO.,.
5. I'me mpumensiercs SO, u cepHUCTas Kucmota?
Bomnpocs! aj1s1 oTyeTa mo gadoparopHoii padore Ne4:

1. Camwm 200 mn 3 M u 300 mn 4 M pactBopa cynbduna Hatpus. PaccuurtaTth
MOJISIPHYIO KOHIIEHTPALIMIO MOJYYE€HHOTO PacTBOpa.

2. Kakas macca cepuuctoro Hatpus cogepxutcs B S0 ma 0,6 M pactopa?

3. Onummre ctpoenue Modekyiabl Na,S. KakuMu OKUCIUTENbHBIMU — WIU
BOCCTAaHOBUTEJIbHBIMU CBOMCTBaMHU 00J1aaeT 3T0 coenuHeHue? B oOocHoBaHuu oTBeTa
MIPUBEINTE YPABHEHUSI COOTBETCTBYIOIIUX PEAKIIUM.

4. OxapaktepuszyiTe B KpaTKoil (opMe MPOMBINUICHHBIA CIIOCOO BOCCTAHOBJICHUS
Na,S yriem.

5. I'ne npumensercs Na,S?



Bonpocsl 17151 oT4eTa mo JadoparopHoi padore NeS:

1. CBolicTBa THOCYJIb(aTa HATPUSI.

2. Hanumivre kaueCTBEHHYIO PEaKIINIO HA THOCYIb(aT-HOH.

3. OcobenHocTH THOCYIb(aTa HATPUS.

4. Hanummre peakiuio TUCCOIMAUU CyJib(aTa HATPUS U CyIb(PUTA HATPHUSL.

5. Ilpumenenue THOCyIb(aTa HATPUS.

Bomnpocs! 151 oTyeTa mo JadoparopHoii padore Ne6:

1. OnpenenuTh MacCOBBIE JIOJIM SJIEMEHTOB B cepHOi kucioTe HyoSOy.

2. Ilyrem paz6asnenust 500 T 96 %-Hol cepHOM KUCIOTHI BOAOHU, CIEAYET MOTYYUTh
25%-nyr0  kucimory. Kakoit o00BeM BOABI IS OTOrO MOTpeOyeTcs U Kakas
Macca pa3z0aBJIeHHOM KUCIOThI MOTYy4UTCs?

3. [lepeunciure pu3nvIecKrne CBONCTBA CEPHOU KUCIIOTHI.

4. Buapl cCEpHON KUCIOTHI.

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

3amavu 1J1M BBINOJIHEHUS] MPAKTHYECKUX 3AHATHIA:

1. Onpenenuts o61iee coaepxkanue SOz B 50%-HOM cepHOI KUCIIOTE.

2. OmnpenenuTh KOHUEHTPAIMIO KHUCIOTHI, B KOTOpoil oOmiee copaepxkanue SO;
coctasnseT 57,14%.

3. Onpegenuts Maccy 100%-HOW CepHOM KUCIOTHI U BOJIbI, KOTOPhIE HEOOXOIUMO
cMemaTh s noiaydeHust 45%-HoW CEpHOU KUCIIOTHI.

4. Onpenenuts maccy 20%-Horo olsieyma, KOTopyro cieayer cmemarb ¢ 10%-Hou
CEpHOI KUCIOTOM M1 moTydeHust 98%-HON KUCIOTHI.

5. OmpenenuTh KOJIMYECTBO TEIUIa, BbLAENAONMIErocss mpu pazdaBieHuu 90%-Hoit
CepHOM KUCIIOTHI 10 KoHneHTparuu 50% H,SO4 npu 20°C.

TecToBble 3a1aHUA:
BapuanTt Nel
1. MHCcexkThiumap! - 310
a) XMMUYECKHUE TTpenaparsl, IpeAHa3HAYECHHbIE ISl CHUKEHUS YPOXKas;
0) XUMUYECKHE Mpernaparhl, IpeIHa3HAYCHHBIC JJIs1 OTITYTUBAHUS MTHII;
B) XUMHUUYECKHUE MPENAPAThI, IPETHA3HAYCHHBIC JIJI1 YHUUTOKEHHUS BPEIHBIX HACEKOMBIX;
') XUMUYECKHE TpernapaTsl, IpeIHa3HAYCHHBIC JIJIT YHUUTOKEHUST OaKTepHil.
Bapuant Ne2
1. B kakoM COCTOSTHUM HaXOJUTCS caMOpoaHas cepa?
a) B TBEPJOM;
0) B )KHJIKOM;
B) B Ta3000pa3HOM,
') B pACTBOPEHHOM.
Bapuant Nel
2. KoHdurypaiiusi BHEIIHETO 3JIEKTPOHHOTO CJI0SI aTOMa CePhI



a) 3s” 3p”;
6) 1s%;
B) 4s” 4p”;
r) 25° 2p*.
BapuanTt Ne2
2. Hanbonee xapakTepHBI CTENIEHN OKUCIICHHS CEPhI B COCTUHEHUSIX
a) +4; +6;
0) -2; +2; +4; +8;
B) -2; +2; +4;
r)-2; +2; +4; +6.
Bapuant Nel
3. IIpu xakoii TemmepaType TUTaBJICHHS cepa MEHSET IIBET Ha OyphIii?
a) npu 100 °C;
0) pu BbIEe 160 °C;
B) okotio 190 °C;
r) pu 50 °C.
Bapuant Ne2
3. [Ipu kakoii Temnepatype IIaBICHHs cepa MEHSIET IBET C Oyporo Ha TEeMHO-KOPUYHEBBIN?
a) npu 100 °C;
0) pu BbIEe 160 °C;
B) okotio 190 °C;
r) npu 50 °C.
BapuanTt Nel
4. ®opMyna CEpHUCTOTO aHTUPUAA
a) SO;
0) S;0;
B) SO;;
) SOs.
Bapuant Ne2
4. ®opmysa CEpHOTO aHTUIPHUIA
a) SO;
0) S20z;
B) SO,;
r) SOs.
Bapuant Nel
5. Kakoe konu4ecTBO MOJIEKYJ Cepbl y4acTBYET Mpu oOpazoBaHuu S,Br,?
a) 1,
0) 2;
B) 3;
r) 4.
Bapuant Ne2



5. Kakoe KOJIM4eCTBO MOJIEKYJI Cephl ydacTByeT pu oopaszoBaHuu Al,S3?
a)l;
0) 2;
B) 3;
r) 4.
BapuanTt Nel
6. Kakme mnpomykTel 00pa3yloTcsi MpU B3aMMOACHCTBHM KOHIICHTPUPOBAHHOM CEpHOM
KHCJIOTBI C CEPO MPHU JITUTEIBHOM HarpeBaHUN?
a) SO+H,;
0) SO+2H,0;
B) 3SO,+Hj;
r) 3SO,1+2H,0.
Bapuant Ne2
6. Kakue npoaykTel 00pa3yroTcs MpU B3aUMOJCHCTBUU pa30aBICHHON a30THOW KUCIOTHI C
cepon?
a) NO+Hj;
0) H,SO,+2NO7T;
B) N02+H2804;
r) 3NO,+2H,0.
BapuanTt Nel
7. Kakoe BpeMs HE0OXOMMO ISl OTCTOSI CKBaKMHBI B IIEPUOJ] €€ OCBOEHUS NEpe]] MEPBBIMU
OTKa4yKaMU CEpbl C MOJAYEN TETIIOHOCUTEIS?
a) 1 yac;
0) 30 muH;
B) 5 MUH;
r) 3 Jaca.
Bapuant Ne2
7. Kak Ha3piBaeTca nepuoi paboThl CKBaKMHBI MPU MOA3EMHOM BBIIJIABKU CEPBI, KOTOPHI
XapaKTepU3yeTCsl TMOCTENEHHBIM CHM)KEHHEM €€ MPOAYKTUBHOCTH, YBEIMYEHHEM YHUCIA
IIPOPBIBOB BOJIbI MPU OTKAYKE CEPBI, MOBBIIICHUEM YAEIBHOTO PAacxoia TEIJIOHOCUTENS U
HEYCTONYMBBIM PEKUM J0O0BIYH?
a) Iepuoj OCBOCHHUS;
0) nmepuoj CTaOMILHOM PadOTHI,
B) NIEPHUOJ] CHIXKEHUSI IPOU3BOAUTENILHOCTH;
I') IEPUOJI 3aBEPILIEHUS IKCILITyaTallUu.
Bapuant Nel
8. Kak Ha3piBaeTCs METOJ MOJYYEHHUS CEPbI, KOTOPBIA XapaKTEPU3YETCS CIEAYIOLINM
ypaBHeHueM: 2 FeS,—2 FeS + S,?
a) noaydyeHue cepsl MeTogoM Kirayca.
0) BOCCTaHOBJICHHE CEPHUCTOIO T'a3a TBEPABIMHU WM T'a3000pa3HbIMU BOCCTAHOBUTEISIMU;
B) BOCCTAHOBUTEJbHAS TJIaBKa MEHOTO KoyueAaHa no merony Opkia;



') TEpMHUYECKasi BO3TOHKA YaCTH CEPhI, BXOJIAIIECH B COCTAB MMUPUTA.
Bapuant Ne2
8. Uro Takoe mTenH?
a) OCHOBHOW MPOAYKT, CIUIaB CYJAb(PHUIOB XKejle3a M I[BETHBIX META/VIOB MEPEMEHHOIO
COCTaBa,
0) TPOMEXYTOUHBIM WM TOOOYHBIM TMPOMYKT, CIUTAB CYJIb(PHUIOB >KeIe3a W I[BETHBIX
METAJJIOB IEPEMEHHOTO COCTABA;
B) IPOMEKYTOUHBINA UJIA TIOOOYHBIN TIPOYKT;
I') OCHOBHOM IPOYKT, CILJIaB CYAb(PHUIOB TAKEITBIX METAILIOB.

Bapuant Nel
9. U3 gyero cocrout 60710THAs pyna?
a) Ca(OH)y;
0) Fe(OH)3;
B) Al(OH)s;
r) Mg(OH)s,.
Bapuant Ne2

9. Kakoe konn4ecTBO cepbl 0Opa3yeTcsi IMpU OYUCTKE KOKCOBOIO Ta3a OT CEpOBOAOPOAA
AKTUBUPOBAHHBIM yTIIEM?
a) 90%;
6) 99%;
B) 100%;
r) 10%.
BapuanTt Nel
10. Ins kakux 1eneil npumeHseTcs cenaparop B TexHosnoruu Kiayca?
a) U1 OTAEJIEHMS IPUMECEHN OT KHCIIOTO rasa, OCTYNAUIEro B pEaKMOHHYIO 1€Ub;
0) JU1s1 OTAEJICHUS BIIaru OT ra3a, MOCTYIAIOIIETO B IeYb NOJ0TPEBA;
B) JUISl OT/AEJICHUS CEPBI OT KMUCJIOTO ra3a, MOCTYMAOIIEr0 B PEaKIIMOHHYIO MeUb;
I') JUIsl OTAEJICHHS Ta3a OT Cepbl, MOCTyNAIOLIEH B KOHAEHCATOP.
Bapuant Ne2
10. Kak Ha3pIBaeTcsl cTaaus MOJYyYEHHs cepbl B TexHoioruu Kiiayca, koTopas COCTOUT U3
MOCIIEAOBATENbHBIX OINEpalfii HarpeBa, KaTAIMTUYECKOM peakuuu ¢ OXJAXKICHUS,
KOHJICHCAILINU?
a) TeXHOJIOTHYeCKas,
0) mapoBas,
B) KaTaJIUTHYECKas;
I') TepMUYECKas.
8 cemecTp
Bonpocsl BxogHoro kourpoJs (YO):

1.CgoiicTBa cepbl

2.CrocoObl MOTy4eHHsI Cephbl

3.Buzpl BeImyckaeMoi cepbl



4 TlpumeHeHue cepbl B MPOU3BOJICTBE CEPHOUN KUCIOTHI

5.CnocoObl MPOU3BOJCTBA CEPHOM KUCITOTHI

6.CTpoeHue 1 CBOMCTBA CEPHOM KUCIIOTHI

7.0011M€e CBEJICHUSI O CEPHUCTOM aHTHUJIpajie

8.001m1ue cBeeHusI O CEPHOM aHTHIPAC

9.CsIpbe 11 MPOU3BOJICTBA CEPHOM KUCITOTHI

10.ITeun nyst oGxura KoTdeAaHA

3agaum 11 BBINOJTHEHUS] MPAKTHYECKUX 3aHATHI:

1. K 100 xr 50%-Ho# cepHOW KHCHOTHI OpubaBuiu 15 kr Boubl. Omnpenenute
KOHIIEHTPAIMIO TIOJYyYMBILEHUCS KHUCJIOTHl W TIOBBIIEHUE TEMIEpaTypbl B pe3yJbTaTe
pazbaBieHus

2. Cxonpko FeS; comepkutcst B MpUPOIHOM KOMYEIAHE, €CJIM IO JTaHHBIM aHaJH3a
cepsl B HeM 42,5%7?

3. [pu moyueHun cepHOM KUCIOTHI KOHTAKTHBIM CIIOCOOOM Ha | T CXUraeMoro Koideiana
¢ comepxkanne 42,5% ceppl TpakTHYeCKH moiydaercss 1,2 T oneyma, comepxkamero 20%
«cBoboaHOTOY anruapuaa SOz. OnpeaenuTh MPOIEHT BHIX0/1a CEPHOM KHUCIIOTHI.

4. U3 320 T komuenana FeS, ,comepxarniero 42, 5% cepbl S, 6bu10 momayudeno 270 T
cepauctoro raza SO,. Beraucnuts pacxoubiii koaddunuent u Boixoq SO, 1o cepe.

5. B koHTakTHOM ammapaTe B TedeHue CcyTok okucisercs 170 1t anrmapuma SO,
cTerneHnb okucaenus 98,7%. OnpeaenuTs TPOU3BOIUTEILHOCTD B KI/4.

TecToBble 3a1aHUsA:

BapuanTt Nel
1. Cepa, um3roraBimuBaemasi MyT€M TOHKOIO TIOMOJa CEpPbl BBICOKOM YHCTOTHI B TOKE
WHEPTHOTO Tra3a, Ha3bIBaeTCs
a) cepoit 0co00M YHCTOTHI,
0) MIacTUHYATON Cepo;
B) MEIULIMHCKOM CEpOi;
') MOJIOTOU CEpPOH.

Bapuant Ne2
1. Cepa, mnomyuaeMas TyTeM OXJIQXICHUS paCIJIaBICHHOW Cephl Ha CIHEIUATbLHOU
TPAHCIIOPTHOM JICHTE, KOTOpasi IBMKETCS HAJl OTKPBITBIMH OaKaMUu ¢ OXJIaXKJarolel BOIOM,
Ha3bIBACTCS
a) cepoit 0co00i YHCTOTHI,
0) MIacTUHYATON Cepo;
B) IpaHyJIMPOBAHHOM CEPOi;
') KOMOBOM Cepoil.

Bapuant Nel
2.  Metog mnonydyeHUss ~ TOJMMEPHOM  cepbl, KOTOPBIM  MO3BOJIIET  MOJy4aThb
BBICOKONIPOLIEHTHYIO  (80-90 %) mnomuMepHyro cepy NpU  JOCTaTOYHO  CIIOKHOM
anmaparypHoM o(pOpMIICHHH, Ha3bIBACTCS
a) METOJIOM OBICTPOTO OXJIAXKICHHUS PACILJIABOB,;



0) METOZIOM OBICTPOTO OXJIXKICHUS TIAPOB CEPHI,
B) KOMOMHHUPOBAHHBIM METO/IOM TIOJTyUYEHHUS CEPHI;
') METOJIOM B3aMMOJIEHCTBUS JUOKCHIA CEPhI C CEPOBOJIOPOIOM B BOJHOM CpeJie.
Bapuant Ne2
2. Meron moiiydyeHHs! TMOJIUMEPHOU CEpbl, KOTOPBIA IMO3BOJSAET IOJY4YaTh BBICOKOUMCTBIN
MOJIMMEPHBIN TPOAYKT MPHU 3HAYUTEIBHBIX dHEpro3arparax, Ha3bIBaeTCs
a) METOZIOM OBICTPOTO OXJIAXAECHUS PACILIABOB;
0) METO/I0OM OBICTPOTO OXJIAXKICHUS TTAPOB CEPHI,
B) KOMOMHHUPOBAHHBIM METOJIOM TIOJTyUYEHHUS CEPHI,
') METOJIOM B3aMMOJIECHCTBUS JUOKCHIA CEPBI C CEPOBOJIOPOIOM B BOJHOM CpeJie.
Bapuant Nel
3. CKoJIbKO MPOLEHTOB BCEW MPOU3BOAMMON CEphl HANPABIAECTCS HAa MPOU3BOJACTBO CEPHOU
KHUCJIOTBI?
a) oxoio 10;
0) oxouo 50;
B) okoJio 90;
r) okoso 70.
Bapuant Ne2
3. UtoObI moyuuTh | T CEpHON KUCIOTHI, CKOJIBKO HYKHO CXKEUb KT CephI?
a) oxoo 50;
0) oxomo 100;
B) okoyio 1000;
r) okoso 300.
BapuanTt Nel
4. B kauecTBe KaKOro MHIPEINEeHTa TPUMEHSIETCS Cepa B IIMHHON MIPOMBIIIIIEHHOCTH?
a) B KQUeCTBE HAIIOJIHUTEIIS,
0) B KaueCTBE BYJIKAHU3UPYIOIIIETO areHTa,
B) B KAYE€CTBE aKTHUBATOPA,;
') B KaU€CTBE CTaOMIIM3aTOpA.
Bapuant Ne2
4. Kaxoii BU]T cepbl UCTIONB3YETCS B KAYE€CTBE HOBOTO BYJIKAHU3UPYIOIIETO areHTa?
a) delnryiyaras cepa;
0) mmacTuHYarTas cepa;
B) COIOJIMMEPHAs cepa,;
I') MOJIUMEPHas cepa.
Bapuant Nel
5. B xako¥i 0671aCTH CTPOUTENHCTBA MPUMEHSIETCSI CEPHBIN OUTYM U cepoachanbr?
a) JIJIsl IOJTyYeHUsI CEpHOTO OETOHa,
0) JU1sl TOJy4YeHUs TOPOXKHBIX CTPOUTENHHBIX MaTEpPUAJIOB;
B) IS TIOTYYEHUS THAPOU3OJIAIIMOHHBIX MaTEPHAIOB;
T') IJIs1 MPOTTUTKYU TOPUCTHIX TE.



Bapuant Ne2
5. B kakoii 0067aCTH CTPOUTENBCTBA MPUMEHSIETCS «BOJOPACTBOPUMAs cepay?
a) IS MOJyYeHHS CEpHOTO OETOHA;
0) JU1sl TOJTy4YEHUS JOPOXKHBIX CTPOUTENBHBIX MaTepUaIOB;
B) JUIS MOTYYEHUS TUAPOU3OJIALIMOHHBIX MaTEPUAIIOB;
T') JJISl IPOMTUTKH TMTOPUCTHIX TEJL.
BapuanTt Nel
6. CKOJIbKO MOJIEKYJT CEpHUCTOTO aHTUIPHUIA 00pa3yeTcs Mpu 0OXKHUIe CEpHOTro Korueaana?
a) 4;
0) 11;
B) 2,
r) 8.
Bapuant Ne2
6. CKOIBKO MOJIEKYJl CEpHOIO aHrujapuja oOpaszyeTcsi MpU OKUCIECHUU CEPHUCTOIO
aHrujpuaa’?
a) l;
0) 2;
B) 3;
r) 4.
BapuanTt Nel
7. Ilpn KaKMX OCHOBHBIX YCJIOBHSIX MOJIYYaOT CEPHYIO KUCIOTY KOHTAKTHBIM CIIOCOO0OM?
a) B IPUCYTCTBUU KaTajJu3aTropa MpH BbICOKOUN TeMIepaType;
0) rpu BBICOKOI Temreparype;
B) B IIPUCYTCTBHUH KaTaJIM3aTopa Mpy HU3KOW TeMIIepaType;
') IpU HU3KOM TeMIiepaType.

Bapuant Ne2
7. CepHas KHUCJIOTa, MOJy4YE€HHAas: HUTPO3HBIM CIIOCOOOM OTIMYAETCS OT CEPHOM KUCIIOTHI,
MOJTY4YEHHOM KOHTAKTHBIM CIIOCOOOM
a) HU3KON KOHIICHTpaIIUECH;
0) BBICOKOW KOHIICHTPAIINECH;
B) BBICOKOM KOHIIEHTpALUEH, HAIMYUEM IPUMECEH OKHCIIOB a30Ta U JIPYTUX BEIIECTB;
I') HU3KOM KOHIEHTpalUeH, HAIMYUEM IPUMECE OKUCIIOB a30Ta U IPYTUX BEUIECTB.
BapuanTt Nel
8. Ecnu B cmecu Ha 1 Motk SOz mpuxoauTcst 2 MOJISI BOJIBI, TO TaKasi CMECh Ha3bIBACTCS
a) 0JIEyMOM;
0) BOJHBIM PaCTBOPOM CEPHHCTOTO aHTHJIPUIA;
B) BOJIHBIM PaCTBOPOM CEPHOM KUCJIOTHI;
') BOJJHBIM PaCTBOPOM OJIEyMa.
Bapuant Ne2
8. Ecnu B cmecu Ha 1 Mok Bosibl ipuxoautcs 2 modist SOz, TO Takasi CMeCh Ha3bIBACTCS



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

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

Bapuant Ne2
10. KoHuieHTpanusi CEpHOM KHUCJIOTHI B KOHTAKTHOM YIy4IlIEHHOW CEpHOM Kuciaote copra 1
cocTasiset, %
a) 92,5-94;
6) 90-91,
B) 75;
r) 75-90.
IlIkaJjia oeHKU BXOAHOT0 KOHTPOJISA, 0TYETA 10 JJadopaTopHoii padore:

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

He 3auTeHo: 3amanne HE BBITIOJHEHO, BBIIOJIHEHO C OIMMOKAMH, KOTOphIE TpeOyeTcs
WCIIPAaBUTh, WM CAAHO MOCIIE YCTAHOBIEHHOIO CPOKA

IIkana ouneHku 3a1a4, TecTa (B MPOIEHTAX):

IIpoueHTsl TpedoBanus K 3HAHUAM
100-85 OTBeThl Ha NOCTAaBJIEHHBIE BOINPOCHI IOJHBIE, YETKUE U Pa3BEpHyThIE. Pemenus 3agau
JIOTUYHBI, IOKA3aTeIbHbI U IEMOHCTPUPYIOT aHAIUTHYECKHE U TBOPUYECKUE CIIOCOOHOCTH
CTYyJIEHTA.
84-70 JlaroTcsl moJIHBIE OTBETHI HAa IIOCTABJIEHHBIE BOMPOCHL. [loka3aHO yMeHHe BBIIEHATH

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

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




| | BEIBOJIBL

OreHKY 6 Oaiax BBHICYMTHIBAIOTCS MYTEM MPOU3BEICHUS BEIMYUHBI BHICTABICHHOTO
MIPOIICHTA JIJI1 KOHKPETHOTO BUIA TEKYIETO KOHTPOJIS HA MPEABAPUTEIBHO BBIJCICHHOE TSI
HET0 KOJIMYECTBO 0aJUIOB (B Mpeenax pas3zena).

OneHrBaHMe CTY/ICHTA Ha 3alIUTe 3a4eTa M0 AUCIUILUINHE « XUMHYECKasi TEXHOJIOTHS
HEOPTaHWYECKUX BEIIECTB. TeXHOJIOTHS CEPhl U CEPHON KHUCIOTHIY:

Basibl
(utoroBoit
PEUTHHTOBOM
OLIEHKH)

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

—Ol11eHKa «3a4YTEHO» €CIM OH MMEET 3HaHUs OCHOBHOTO MaTepualia,
€CJIM OH IPOYHO YCBOWJI MPOrpPaMMHBIA Marepuai, MOoCiIeI0BaTENbHO,
YeTKO M JIOTUYECKU CTPOIHO ero M3jiaraer ero Ha 3adere, BiajeeT
«3aumenoy HEOOXOAMMBIMHU HABBIKAMHU M MPUEMAMH UX BBIMIOJHEHHUS, YMEET TECHO
- 35 6annos | yBSI3bIBaTh TEOPUIO C MPAKTHUKOM

—YueOHbIE MOCTHUKEHUSI B CEMECTPOBBIA IMEPUOJ U pe3yibTaTaMu
pyOSKHOTO  KOHTPOJISI ~ JIEMOHCTPUPYIOT — JOCTATOYHYH)  CTEIICHb
OBJIAJICHUS IPOTPAMMHBIM MaTepUaIOM.

100-65

—OueHKa «HE 3a4TEHO» BBICTABIIAETCA CTYJCHTY, KOTOPbI HE 3HaeT
3HAYUTENIbHOM  YacTW  NpPOrpaMMHOIO  MaTepuaya,  JOIyCKaeT
cylecTBeHHbIe omnOku. Kak mpaBuiio, olieHKa «HE 3a4TE€HO0» CTaBUTCS
«He 3aumeHO» | CTyIE€HTaM, KOTOpble HE MOTyT TPOJOJDKHTH oOydeHue 0e3
- 0 6annos JIOTIOJIHUTEJIBHBIX 3aHATHI MO0 COOTBETCTBYIOIIECH AUCLUILIMHE.

—Y4eOHble JOCTM)KEHUS B CEMECTPOBBIM MEpuoa U pe3ysibTaTaMu
pPYOEKHOTO KOHTPOJSI JIEMOHCTPUPOBAIM HE BBICOKYIO CTEICHb
OBJIQJICHUS IPOIPAMMHBIM MATEPUAJIOM 10 MUHUMAJIbHOU IJIAHKE.

64-0

Crynent, monyuuBiui MmeHee 60% OT MakCHUMabHOTO 0ajuia 3a pa3iaen AUCIUTIIAHBI
WJTU TIPOMEKYTOUHYIO aTTECTAIMIO, CUUTACTCSl HEATTECTOBAHHBIM 1O TAHHOUW TUCIUIUINHE.

OHCHI/IBaHI/Ie CTyACHTAa Ha J3K3aMCHE€ I10 JUCHMIITIMHC «XUMHUYECKasl TEXHOJOTHUS
HCOPraHN4YCCKHX BCIIICCTB. TexHonorus CCPBI cepHoﬁ KHCJIOTBI»:

banasl
(uToroBoit OcBoenne
. . . TpeGoBanus Kk 3HAHUAM
PEUTHHTOBOM | KOMIIETEHIIHIA
OLIEHKH)
100-85 [MpoasunyThIii | OTBETHI HA MMOCTABJICHHBIC BOIPOCHI TOJHBIC, YETKHE H Pa3BEPHYTHIC.
YpOBEHBb Pemennst 3amad  JIOTHYHBI, JOKa3aTelbHBI U JIEMOHCTPUPYIOT
AHATUTUYCCKUE ¥ TBOPUECKHUE CITIOCOOHOCTH CTY/ICHTA.
84-70 Cpennuit JlaroTcs moNHBIE OTBETHI HA TNOCTaBJIECHHBbIE BOMpPOCHl. [lokazaHo
YpOBEHB YMEHHE BBIJCNATh MPUYUHHO-CIEACTBeHHbIE CBsi3H. [lpu pereHnn
334 JIOMYIICHBl HE3HAYMTEIbHBIC OIMMOKW, WCIPABICHHBIE C
MTOMOIIIBIO «HABOSIIINX» BOIIPOCOB MPEINO1aBaTesl.
69-60 Ba3osBeri OTBeTHI Ha BONIPOCHI M PEIICHUS IMOCTABJICHHBIX 3a/1a4 HEJIOCTATOYHO
YpOBEHBb nonHbie. Jloruka U TMOCIeNOBaTENIbHOCTh B PEUICHUH 3a7ad UMEIOT
HapylIeHus. B 0TBeTax OTCYTCTBYIOT BBIBOJIBI.

Crynent, nonyuuBiiui meHee 60% OT MakCUMaIbHOTO Oasuia 3a pa3aen AUCIUTITUHBI
WJIY TIPOMEKYTOUHYIO aTTECTAIMIO, CUUTACTCS HEATTECTOBAHHBIM IO TAHHOW TUCIUIUINHE.



WToroBas o1ieHKa BBHICTABIISIETCS ITyTEM MEpeBOIa HAOpaHHBIX 0aIOB B COOTBETCTBUU
CO CJIEYIOIIEH TabIuIIeH:

O1eHKa 110 5-0aIbHOM MIKAaIe Lommzal QR 55 PR o Onenka ECTS
JK3aMEH
5 — «omauunoy 90-100 A
85-89 B
4 — «xopouioy 75-84 C
70-74 D
3 — «oosnemsopumenvHo» 65-69
YoOGTEMEOpUmer 60-64 E
2 — «Hey0081emeopUMEIbHOY Memnee 60 F

YuebHO-MeTOAUYEeCKOe U HHPOPMAIITMOHHOE o0ecriedeHue Y4eOHO TUCIUTIIUHbI
OcHoBHas 1uTepaTypa:

1. KozanmepoBa O.A., Hudramues C.M. TexHonorus MHUHEpaIbHBIX YI0OpEHUN:
yuebHoe mocobue. - Boponex : 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

TEXHOJIOTUS HEOPTraHMYECKHUX BEIIEeCTB : yuyeOHoe nmocobue. - CII0 : U3narenbctBo «Jlanby,
2019. - 452 ¢. — Pesxxum noctymna: https://e.lanbook.com/reader/book/119611/#2
3.MockeuueB FO.A., I'puropmueBa A.K., IlaBmoB O.C. TeopeTwmdeckue OCHOBBI

XUMHUYECKON TexHoJioruu : yueoHoe nocodue. - CII6 : M3naTensctBo «Jlanby, 2020. - 272
c. — Pexxum noctyna: https://e.lanbook.com/reader/book/130185/#63
JlonotHUTENBHAS TUTEpaTypa:

4. Tlpoxodre B.HO. OOGopymoBaHue NPOM3BOJCTB HEOPTraHUYSCKUX BEIIECCTB:
yuebHoe mocobue. — MBanoBo : MBaH. roc. xum.-texHou. yH-T, 2016. - 115 c. — Pexum

nocryma: https://www.studentlibrary.ru/ru/book/ISBN9785961605037.html
5. 3yoora H.T'. [lonyuenue amnorponudyeckux monudukamnuii cepsl / Metoauueckue

yKa3aHUsI K BBIMOJHEHUIO JJabopaTopHbIX pad. Anpobarnus, 2020.

6. 3yooBa H.I'. CpoiicTBa cepsl M ee¢ coeawHeHU / MeTtoauyeckue yKa3zaHHS K
BBITIOJIHEHHIO JIA00paTOpHBIX pad. Anpobarus, 2020.

7. 3yboa H.I'. CoiictBa okxcuma cepsl (IV) / Meronuueckue yka3zaHus K
BBINIOJIHEHHIO JIA0OpaTOpHbIX pad. Anpobarus, 2020.

8. 3yboBa H.I'. KonnuecTBeHHOE OIpeseneHre CepHUCTOro Hatpusi/ Meroauueckue
yKa3aHUs K BBIOJHEHUIO JJabopaTOpHBIX pad. Anpobarus, 2020.

9. 3yb6oa H.I'. Cunre3 tHocynbhara Hartpus / MeToauueckue yKazaHHs K
BBITIOJIHEHUIO JIA0OPAaTOPHBIX pad. Anpobarus, 2020.

10. 3yb6oa H.I'. CpoiicTBa cepHOW KuCIOTBI / MeToaudyeckue yka3zaHus K
BBITIOJIHEHUIO JIA0OPAaTOPHBIX pad. Anpobarus, 2020.

11. 3ybosa H.I'. Pacuer mokasateneil mporiecca 0OOTalleHUs] CEPOCOEPHKAIIETO
ChIpbs / MeTtoanueckue yka3aHusl K BBITIOJHEHUIO MpakTuueckux pad. Anpoodanus, 2020.

12. 3y6osa H.I'. Pacuet BbIxoaa cepoCcoepKaIiero Chipbs B MPOILIEHTHOM OTHOIIICHUH
/ MeroandecKkue yka3aHus K BBIMOJHEHUIO MpakTuyeckux pad. Anpoodanus, 2020.


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

13. 3yb6oBa H.I'. Pacuer U3MKO-XMMHUYECKUX IIOKA3aTeIe CEpHON KHUCIOThI U
ojieyMa / MeToiueckre yKa3aHusl K BBITIOJTHEHUIO MpakTUYeckux pad. Anpoobarus, 2020.

14. 3ybosa H.I'. Pacuer TemnoBoro sddexra pazdaBieHUs CEPHON KUCIOTHI /
Metoauyeckue yKa3aHus K BBIITIOJHEHHUIO MPaKTHYeCcKuX pad. Ampoodarus, 2020.

15. 3yboBa H.I'. Pacuer npoW3BOIUTENBHOCTM W HWHTEHCUBHOCTU CEPHOKHCIOTHOIO
obopynoBanust / MeToaudeckue yka3aHus K BBIIIOJTHEHHUIO MpaKTUieckux pad. Ampobdarus, 2020.

16. 3yboBa H.I'. Pacuer mokasareneil mporiecca IONYYCHHS CEpHUCTOro rasza /
Metoanyeckue yKka3aHus K BBIIIOJIHEHHUIO MpakTUYeCKuX pad. Ampoodanms, 2020.

17. 3yboBa H.I'. Pacuer cymunpHOil Oamnu / Metoauyeckue yKazaHus K
BBHITIOJTHEHUIO MPaKTUYeCKuX pad. Anpoodartus, 2020.

18. 3yboa H.I'. Pacuer koiuMuecTBa KOHTAaKTHOM Macchl B amnmapare ¢
MIPOMEKYTOUYHBIM TEIJI000MEeHOM / MeToandeckne yKa3aHus K BBIMTOJTHEHUIO MPAKTHIECKUX
pab. Anpobarus, 2020.

19. 3y6oBa H.I'. PacueT kOHTaKTHOrO amnmnapara ¢ J00aBJICHUEM BO3yXa MOCIE CI0EB
KOHTaKTHOM Macchl / MeToaudeckue yKa3aHus K BBINOJHEHUIO MPAaKTUYECKUX paod.
Amnpo0Ganus, 2020.

20. 3yboBa H.I'. MatepuaibHblii OanaHC CYHIHMIIbHO-a0COPOIMOHHOTO OTACACHUS /
Meroanueckue ykazaHus K BBIIIOJHEHUIO MTpakTUuYeckux pad. Ampoodanus, 2020.

21. 3y6oBa H.I'. Pacwer Oammnm koHaeHcatopa / MeToaudeckne yka3aHUS K
BBITIOJTHEHUIO TTPaKTUUECKUX pad. Anpobarus, 2020.

22. 3yboBa H.I'. Pacuer mnpou3BOIAWTEIBHOCTH Ta301yBKH (HarHeratens) [
Meroanueckue yka3zaHus K BBIIIOJHEHUIO MTpakThuyeckux pad. Anpoodanus, 2020.

23. MyxinenoB M.I1. PacyeTsl XUMHKO-TEXHOJIOTMYECKUX TIporieccoB: yueOnuk / M.I1.
MyxiieHoB. - M. : AnbsiHc, 2018.-248 c.

24. Kypnan «Ycnexu B XMMHUU U XHMHYECKOH TEXHOJIOTHH». - PeXuM nocrymna:
https://e.lanbook.com/journal/2381

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

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

IIporpammMHuoe o0ecniedyenue u MHTepHET-pecypcehI:

[Ipomecc peaym3anum  00pa30BaTEIbHONM IIPOrpaMMBI  OOECIIEUCH HEOOXOIUMBIM

KOMILJIEKTOM JIMIICH3MOHHOTO MPOTPAMMHOTO 00CCTICUCHHSI.

MarepuajibHO-TeXHHYECKOe o0ecredyeHue y4eOHOM 1 CIUITUHbI
JIeKUMOHHBIE  3aHATHS  MOPOBOASATCS B CHELMATUM3UPOBAHHBIX  AYJIUTOPUSIX,
OCHAIIICHHBIX MYJIbTUMEIUNUHBIM 00OpyAoBaHHEeM. [IpakTudeckue 3aHSATHS TPOBOJISATCS B
ATUX K€ AayJUTOPUSX C TOCEHIEHUEM JIabOpaTOpHii, OCHAIICHHBIX CTAHIAPTHBIMH
KOMILJIEKTAMH OTEYECTBEHHBIX M 3apyOEeKHBIX MPUOOPOB M YCTAaHOBOK. MyIbTUMEIUAHBIN
KYpC JIEKITUH, BUACOPMIBMBI, MAKETHI U TUTAKATHI.


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

Y4eOHO-MeTOAMYECKHE PEKOMEHIAIUH JJISl CTYAIeHTOB

1. Yka3anus 1715 npoCiIylIMBaHUS JEKLIHMA

[lepen HayanoM 3aHATHM BHHUMATEIbHO O3HAKOMUTHCA C Y4YEOHBIM IUIAHOM
IPOBEAECHUS JIEKIIUN U CIIUCKOM PEKOMEHI0BAHHOM JINTEPATYPHI.

Ilepen mocemeHneM OYepeHOM JIEKUMU OCBEXUTHb B NAMATH OCHOBHBIC KOHLIEIILIMU
OpOHJEHHOTO paHee Marepuana. [loAroroBuTh TpU  HEOOXOIUMOCTH  BOIPOCHI
npenogasatento. He Hao onacaThcesi, 4TO BOMPOCHI MOTYT OBITH TPOCTHIMH.

Ha nexuuu ocHOBHOE BHMMaHHE CIIEYET YAEIATh He (hopMyliaM U MaTEeMaTUYECKUM
BBIKJIaJIKaM, a COJICP’KAHUIO U3y4aeMbIX BOIIPOCOB, ONIPEICIICHUSAM U ITIOCTAHOBKAM 3a/ady.

B mnpouecce u3yueHus JEKIIMOHHOTO Kypca HEOOXOAMMO MO BO3MOXXHOCTH YacTO
BO3BpAILIATECS K OCHOBHBIM TMOHSTHUSAM M METOAAM pelIeHHs 3ajiad (37eCb BO3MOXKEH
BBIOOPOYHBIN KOHTPOJIb 3HAHUHN CTYICHTOB).

JKemarenbHO MCIOJIB30BAaTh KOHCIIEKTHI JIEKLIAM, B KOTOPBIX HCHOJIB3YETCS MPUHSTAs
Mpeno/iaBaresieM cucteMa 0003HAUYEHUN.

Jlist 6onee moApoOHOrO M3yYEHHs Kypca clieyeT padoTaTh ¢ PEKOMEHI0BaHHBIMU
JUTEPATyPHBIMU UICTOYHUKAMH U BHOBb MOSIBISIOIIMMUCS UCTOYHUKAMU.

2. YKa3zaHud 715 y4acTUs B MPAKTUYECKUX 3aHATHUSIX

Ilepen mocemeHreM IPAKTUYECKUX  3aHATHUH YSICHUTb TEMY U CAMOCTOSTEIBHO
M3Y4YUThH CBSA3AHHBIE C HEW MTOHATHS U METOBI PELICHUS 3a1a4.

Ilepen pemieHueM 3agady aKTUBHO Y4YacTBOBAaTh B OOCYXIEHUHU C IPENOAABATEIEM
OCHOBHBIX IOHSTHH, CBA3aHHBIX C TEMON NPAKTUYECKOTO 3aAHSITH.

B mponecce pemenus 3amad BECTH IUCKYCCUIO € IPENOAABATEIEM O INPABUIBHOCTH
IIPUMEHEHUS METOJ0B UX PELICHMUS.

IIo BO3MOXXHOCTM CaMOCTOSITENIBHO JOBOAUTH PEUICHUE IpeularaéMbIX 3azad J0
OKOHYaTEIbHOIO UTOTA.

B KoHIIE TPaKTUYECKOTO 3aHATHUSl MPU HEOOXOAUMOCTH BBISICHUTH Yy MpPEMNoiaBaTesis
HESICHBIE BOIIPOCHI.

OcHOBHBIE pe3ybTaThl BHITOIHEHHUS pa0OThl HEOOXOAMMO pacleyararh.

3. Yka3zaHus [Uisl BBIIOJTHEHUS JIA0OPATOPHBIX padOT

CobOmronath  TpeOOBaHUS TEXHMKH O€30MAcCHOCTH, IS YEro MpOCTyIaTh
HEOOXO0UMbIE Pa3bsICHEHUSI O IPABUIILHOCTU MOBEJICHUS B 1a0OpaTOPUH.

[lepen BbIMoIHEHHEM JIaOOPATOPHOU PAOOTHI MPOBECTH CAMOCTOSITENILHO MOATOTOBKY
K paboTe U3y4ynB OCHOBHBIE TEOPETHUUYECKUE MOJIOKEHHSI, 3HAHUE KOTOPBIX HEOOXOIUMO JIJIst
OCMBICJIEHHOTO BBITIOJTHEHUS PA0OTHI.

B nporecce BbImosHEHUsT pabOThI CIEAYET MOCTOSTHHO OOIATHCS C MPENoaaBaTesIeM,
HE JOIyCKas M0 BO3MO>KHOCTHU HENPABUJIbHBIX JIEMCTBUM.

OcHOBHBIE Pe3yNbTaThl SKCIEPUMEHTOB HEOOXOANMO 3a(pUKCUPOBATh B MTUCHMEHHOM BUJIE.

[Ipu cpaue 3auera mo paboTe MOArOTOBUTH OTYET O MpOAENaHHOW paboTe, rae
JIOJKHBI OBITh OTPAKEHBI OCHOBHBIC PE3YJIBTATHI U BHIBOIBI.

4.Yxa3zaHus 1J1s1 BHITIOJIHEHUS CAMOCTOSITEIbHONU PabOTHI

[lonyunts y mnpenojaBaTens 3aJaHUE W CIHCOK PEKOMEHJOBAHHOM JUTEPATYpHI.



N3yuyeHnne TeopeTHYECKUX BOIIPOCOB CIEAYET IPOBOJUTE IO BO3MOKHOCTH CAMOCTOSATEIBHO,
HO IIPU 3aTPyIHEHUSAX 00palaThCs K MPEnoiaBaTeto.

[ToAroTOBUTE NMCHbMEHHBIN OTYET O MPOIETIaHHON padoTe.

[Ipu BBIMONHEHWH (PPOHTANBHBIX 33J@aHUN MO YCMOTPEHUIO IpernojaBaTens padora
MOXKET OBITh OIleHeHa 0e3 MUCHPMEHHOTO0 OTYeTa Ha OCHOBE OTBETOB Ha KOHTPOJIBbHBIC
BOITPOCHI, IPY YCIIOBUH aKTUBHOM CAaMOCTOSATEIBHOU paOOTHI.

IToaroToBUTH OTBETHI HA KOHTPOJIBHBIE BOIIPOCHI.

MeTtoanuyeckue peKOMEHIAUM AJIsl NpenoaaBareien

1. Ykazanus 115t npoBeACHUS JICKIINI

Ha mepBoii BBOAHOW JIEKIIMHU cliefaTh OO 0030p colepKaHus Kypca U OTMETUTh
HOBBIE METOJbl U TMOAXOJAbI K PEIICHUIO 3a7ay, PacCMaTpUBAEMbIX B KYypcC€, JOBECTH 0
CTyJIEHTOB TpeOoBaHUs Kadeapbl, OTBETUTH HA BOIIPOCHI.

[Ipy MOATOTOBKE K JEKIIMOHHBIM 3aHATHSIM HEOOXOJIMMO MpOAyMaTh IUIAH €ro
MPOBEICHUS, COJACPHKAHUE BCTYIUTEIBHOM, OCHOBHOW M 3aKJIIOUYUTEIBHOW YacTH JIEKIWH,
03HAKOMHUTHCSI C HOBHHKAMH Y4Ye€OHOW M METOJMYECKON JUTepaTypbl, IyOJIHKaAIHIMU
MEPUOJUYECKON TI€YaTh MO TEME JICKIIMOHHOTO 3aHATUA. llepen W3J0KEHUEM TEKyILIEero
JIEKITMOHHOTO MaTepualjia HalIOMHUTh 00 OCHOBHBIX UTOTaX, JOCTUTHYTHIX Ha MPEAbLIYIITUX
nekuusix. C 3TOM [Enpl0 33a1aTh HECKOJBKO BOIPOCOB AayJIUTOPUM W OCYLIECTBUTH
BBIOOPOYHBIN KOHTPOJIb 3HAHUS CTYICHTOB.

B Xone NEeKIMOHHOTO 3aHATHS IMpenojaBaTesib JOKEH Ha3BaTh TeMy, ydeOHbIC
BOINPOCHI, O3HAKOMUTH CTYJACHTOB C MEPEYHEM OCHOBHOW W JOIMOIHUTEIIBHON JIMTEPATYPHI
o Teme 3aHATHs. PackpbiBas coaep)kaHue y4eOHBIX BOIPOCOB, aKIEHTHPOBATh BHHUMAaHUE
CTYyJICHTOB Ha OCHOBHBIX KaTEropusX, SBJICHHUSIX M Tpolieccax, OCOOEHHOCTAX HX
NpoTeKaHus. PacKpbIBaTh CYIIHOCTh UM COACPKAHUE PAJIUYHBIX TOUYEK 3PCHUS U HAYYHBIX
MOJX0/I0B K OOBSICHEHUIO T€X WJIM UHBIX SIBJICHUN U MPOIECCOB.

Cnenyer aprymMeHTHpPOBAHO OOOCHOBAaTh COOCTBEHHYIO TMO3HUIIMI0O TIO CIOPHBIM
TeopeTudeckuM BompocaM. [lpuBoguTe mnpuMepsl. 3agaBaTh MO XOAy H3JIOKEHUA
JEKIUOHHOTO Marepuana PUTOPUYECKHE BOIMPOCHI M CAMOMY JaBaTh HA HHUX OTBET. JTO
CITOCOOCTBYET aKTHBH3AIIMA MBICIUTEIBHON JEATCIIbHOCTH CTYJICHTOB, TMOBBIIMICHUIO WX
BHUMaHMUSI M MHTEPECA K Marepually JIEKIHWH, €€ coaepkanuto. [IpernomaBarens I0IKEeH
PYKOBOIUTH pPaOOTOM CTYJAEHTOB 10 KOHCIEKTUPOBAHHWIO JIEKIIMOHHOTO MaTepuana,
MOTYEPKUBATH HEOOXOIMMOCTh OTPAXKEHHUS B KOHCTIEKTAaX OCHOBHBIX MOJIOKEHUN N3ydaeMOi
TeMbI, 0CO0O0 BBIJENASA, KaTeropHalbHBIM amnmapar. B 3akiiOYuTeIbHON YacTH JICKIHUH
HE00X0IMMO C(HOPMYJIMPOBAThH OOITME BBIBOABI IO TEME, PACKPBIBAIOIINE COJICPIKAHUE BCEX
BOIPOCOB, TTOCTABJICHHBIX B JEKIMU. OOBIBUTH TJIAH OUEPETHOTO MPAKTUYECKOTO 3aHSATHS,
JaTh KpaTKUE PEKOMEHJAIMHU MO MOJrOTOBKE CTyAEHTOB. OmnpeneiuTb MECTO U BpeMs
KOHCYJIBTAIIMH CTYJEHTaM, TIOKEJIaBITUM BBICTYIIHUTh C JOKIaAaMu U pedeparamu.

Ha mocnenneit neknuu yaenuTh BpeMs Il 0030pa HanbOosiee BaXKHBIX MOJOKECHUIM,
PacCMOTPEHHBIX B Kypce.

2. Yka3zaHus 14 MPOBEACHUS TPAKTUUECKUX 3aHATHI



YeTko 0003HAYUTH TEMY MIPAKTUYECKOTO 3aHITHSL.

OOcyauTh OCHOBHBIE IMOHATHS, CBSI3aHHBIE C TEMON NPAKTUUECKOTO 3aHATHS.

B mpouecce pemeHus 3agad BECTH JHUCKYCCHIO CO CTYAEHTaMU O NPaBHIBHOCTH
IPUMEHEHUS TEOPETUUECKUX 3HAHUU.

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

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

3. Yka3zaHus Juist IpOBeICHUS 1a0OPAaTOPHBIX 3aHATHUI.

CobOmonaTh TpeOOBaHUS TEXHUKM O€30MaCHOCTM M IPOBOAUTH HEOOXOIUMBIE
pa3bsACHEHMS O NPABWIBHOCTH MTOBEACHUS B 1a00PATOPHUH.

Ilepen BbIOMHEHHEM J1a0OPAaTOPHOM pabOTHl NPOBEPUTH CTENEHb T'OTOBHOCTH
CTYJIEHTOB, HAIIOMHUTh U OOCYAUTh OCHOBHBIE TEOPETUYECKUE MOJI0KEHNUS, 3HAHNE KOTOPBIX
HE0OXOAMMO JUIsl OCMBICIIEHHOT'O BBIIIOJHEHMS pa0oT.

B nponecce BbInoIHEHUs pabOTHI CIAEAYET MOCTOSIHHO OOIIATHCS CO CTYAEHTaMu, HeE
JOIYCKas M0 BO3MOKHOCTH UX HENPABUJIbHBIX JIEUCTBUMN.

TpeboBaTb, 4TOOBI OCHOBHBIE PE3YJbTAaThl IKCIHEPUMEHTOB OBLIM 3a(QUKCUPOBAHBI
CTYJICHTaMH B INCbMEHHOM BHJIE.

[Tpu npueme 3ayeta no paboTe TpeOOBATH OTUET O MPOAETaHHON paboTe, IIe TOKHBI
OBITH OTPa’KEHBI OCHOBHBIE PE3YJIbTAThl U BHIBOJIBI.

4.Yxa3aHus 10 KOHTPOIIIO CAMOCTOSTEIBbHON padOThI CTYIEHTOB

[lo ycMoTpeHuIo nmpenojgaBatess 3aJJaHue Ha CaMOCTOATEIbHYIO0 PabOTy MOXET ObITh
WHJUBUTyJIbHBIM WIH (PPOHTATBHBIM.

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

[Tpu npumeHeHuH (POHTAIBHBIX 33JaHUNA BECTU KOJJICKTUBHBIE OOCYXKIEHHUS CO
CTYJIEHTaMH OCHOBHBIX TEOPETUYECKHUX MOJIOKEHUH.

C uenpl0 KOHTPOJS KayecTBa BBINOJHEHUS CaMOCTOSITENIbHOM padoThl TpeOoBaTh
WHIUBUyaJIbHbIE OTYETHl (JOIMMYCTUMO BMECTO MHCbMEHHOIO OT4Y€Ta MPUMEHSTH
WHJUBUTyaJIbHbIE KOHTPOJIbHBIE BOIPOCHI).

[Iporpamma cocrtaBiieHa B cooTBeTcTBUHM ¢ TpeOoBanusmu OC HUAY MUOU u
y4eOHBIM TJIAHOM OCHOBHOHM 00pa3oBaTeIbHOM MPOTpaMMbl MO HAMPABICHUIO MOJATOTOBKHU
18.03.01 «XuMuueckasi TEXHOJOTHUSD.

Pabouyro mporpaMmy cOCTaBHII : IOLIEHT, 3epHBIIIIKUHA A.A.

Peuenzent: goneHrt, I 'epacumoBa B.M.

[Iporpamma ono6pena Ha 3aceganun YMKH 18.03.01 « Xumudeckas TEXHOJIOTHSD.

[Ipencenarens yueOHO-MeTOMYECKOM Komuccuu Yeprnora H.M.



