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Ilenb ocBOeHUsI AN CHHUIIIMHBI

Lenp npenogaBaHus AUCHUILIMHBI ABISETCA MOTYYEHUE 3HAHUM, HEOOXOAUMBIX VIS TIOJOTBOPHON
TBOPYECKOH JesaTeabHOCTH OakanaBpa. [ucuuiumba « XuMu4yecKkast TEXHOJIOTHSI HEOPraHUYECKUX BEIIECTB.
TexHomnorust cepsl U CEpHON KUCIOTHI» (POPMUPYIOT TEXHOJIOTHYECKOE MUPOBO33pEeHNE OaKalaBpOB JUIs UX
IPOM3BOJICTBEHHO-TEXHOJIOTUYECKON U POEKTHO-KOHCTPYKTOPCKON PO eCCHOHATBHOM 1A TETLHOCTH.

3amaun  U3ydyeHMs] JUCHMIUIMHBI: M3Yy4EHHE OCHOBHBIX PEAKIMOHHBIX IPOLECCOB, OOLIUX
3aKOHOMEPHOCTEN XMMUYECKHUX ITPOLIECCOB U IPUHIIUIIOB OpraHU3aluy IPOU3BOACTBA CEPHON KUCIIOTBI, €r0
UEPApPXUUECKON CTPYKTYpBI, METOABI OLEHKH 3(P(EeKTUBHOCTH MPOM3BOACTBA. bakanaBp Mo IUCHUILTHHE
«XHUMHYECKasl TEXHOJIOIMsl HEOPraHMYECKMX BEUIECTB. TEXHOJIOrHs Cepbl U CEPHOM KHUCIOTBI» JOJDKECH
pewatb Npo(ecCHOHAIbHBIE 3aJjaud B COOTBETCTBUM C IIPOU3BOACTBEHHO-TEXHOJOTMYECKOM, Hay4dHO-
UCCJIEIOBATEIbCKOM, OpraHu3alliOHHO-YIIPaBICHUECKON U IPOEKTHON AESITEIbHOCTBIO.

W3yuenne qUCIUTUIMHBI JOKHO OCHOBBIBATHCS HA CIIEAYIOMIMX MPO(ECCHOHANBHBIX CTaHAAPTAX:

- 26.001. Cpoemuamucr 1O OOECIMEYEHUIO  KOMIUICKCHOTO  KOHTPOJS — IPOM3BOICTBA
HAaHOCTPYKTYPUPOBAHHBIX KOMIIO3ULIMOHHBIX MATEPUAJIOB;

- 26.004. CnenuanucT 1o NpOU3BOACTBY BOJIOKHHUCTBIX HAHOCTPYKTYPHUPOBAHHBIX KOMITO3ULIMOHHBIX
MaTepuaoB.

Mecto nucuuniuibl B ctpykrype OOII BO

Kypc «Xnmuueckas TEXHOIOTUS HEOPraHUYECKUX BEIIECTB. TEXHOJIOTHS CEpPhbl U CEPHOM KUCIOTHD)
CBSi3aH C HEOOXOJUMOCTbIO 3HAHMH OCHOB OOIIEH M HEOpPraHWMYECKOW XMMUH, aHATMTUYECKON XUMHH U
(U3UKO-XMMUYECKMX METOJIOB aHaiM3a, oOIied XMMHUYECKOH TEeXHOJIOTMH, TEXHOJOTHH KaTalu3aTOpoB U
a71copOEHTOB, MPOLIECCOB U alnapaTOB XMMHYECKONW TEXHOJOTHH, IIUPOKOE HCIOJIb30BAHUE, KOTOPHIX HE
TOJIbKO Ja€T BO3MOYKHOCTb HamOoJiee TOYHO BBIPA3UTh TEOPETUUYECKHE 3aKOHOMEPHOCTH, HO U SIBJIAETCS
HEOOXO/MMBIM MHCTPYMEHTOM MX YCTaHOBJIEHHs. TeopeTHueckue 3HaHUS M TNPAKTUUYECKUE HaBBIKH,
MIOJIyUEHHBIE CTYACHTAaMHU IpU M3YYEHUM JUCLMILNIUHBI «XHMHUYECKas TEXHOJOTUsS HEOPraHUYECKUX
BellecTB. TeXHOJIOTHS Cepbl M CEPHOM KHUCIOTHI», JTOJDKHBI OBITh HCIOJIb30BAHBI B MPOIECCE H3yYEHUS
NOCNEAYIOUUX JUCHUIUIMH: «Pecypco- U 3HeprocoOepexeHne B TEXHOJIOTUHM HEOPTraHMYECKHUX BEILIECTBY,
«DKOJIOTHUYECKUE MPOOIeMbl OCHOBHOM XMMHUYECKON MPOMBIIUIEHHOCTHY, «PacueT u BBIOOp MaTepHalloB U
000pyI0BaHUS MPHU MPOESKTUPOBAHUM.

[Tocne n3ydeHHs] AMCHMILIMHBI BBHITYCKHUKU JOJDKHBI OBITH TOTOBBI K BBIIIOJHEHHUIO CJEIYIOIIMX
TPYAOBBIX (PYHKIIMA:

- A/06.6. Pa3paboTka HpeasioKEHHIH MO0 KOMILJIEKCHOMY HCIOJIB30BAHUIO CHIPhS U YTHIIM3ALUHU
OTXOJ10B IIPOM3BO/CTBA;

- D/01.6. CoBepiieHCTBOBaHHE TEXHOJOTUH, MEXaHU3allMsd M aBTOMATU3alUs MPOU3BOACTBEHHBIX
IIPOLIECCOB;

- A/01.6. IlpoBeneHnue aHanu3a ChIpbsi, MONyGaOpUKaTOB M TOTOBOW MPOAYKIMH IMPOU3BOACTBA
HAaHOCTPYKTYPUPOBAHHBIX KOMIIO3ULIMOHHBIX MAaTEPHAIIOB.

Komnerennuu odyuaromerocsi, popmMupyemMbie B pe3y/ibTaTe 0CBOCHHUS TUCHUILINHBI



B mpotiecce ocBoeHUs TaHHOM TUCIUTUIMHEI Y CTYIeHTa POPMHUPYIOTCS CIIEAYIOIINE KOMIETCHIINHN:

npodeCCHOHAIbHBIC

Ko xommerenmmmn

HaumenoBanue KOMIICTCHII N

Nuaukatopel JOCTHXKEHUS KOMITETEHIIUU

KOHerTHI)Ie TCXHUYCCKHUEC
pelieHus mpu pazpadboTke
TEXHOJIOTUYECKHUX ITPOLIECCOB,
BI)I6I/IpaTI) TCXHHUYCCKHEC CpeI[CTBa
1 TCXHOJIOTHUH C yT-IeTOM
SKOJIOTHYECKHUX MOCIIEACTBUH X

NPUMCHCHUSA

[1K-2 CHOCOOEH MCIOJIb30BaTh 3HAHUE 3-1IK-2 3HaTh CBOMCTBA XUMHUYECKHUX
CBOMCTB XUMUYECKHX AJIEMEHTOB, | JIEMEHTOB, COCIMHEHUIN 1 MaTepHaJiOB Ha
COCIMHEHUI U MaTEepHUasoB Ha UX | UX OCHOBE JJIsI COOIIOICHUS
OCHOBE JIJISl peIlIeHUs 3a7a4 TEXHOJIOTMYECKOTO perjiaMeHTa
npodecCuoHAIbHON V-IIK-2 YMeTh UCnoy1b30BaTh 3HAHUSA
JEeSITeIbHOCTH CBOMCTB XUMHUYECKHUX AJIEMEHTOB,
COCIMHEHUI M MaTepuajoB Ha UX OCHOBE
JUTSL peIlIeHUs 3a/1a4 10 BBITYCKY
OPOAYKIIMH B CTPOT'OM COOTBETCTBUU C
TEXHUYECKUMU TPeOOBAHUSIMHU
B-IIK-2 Bnanerp HaBbIKaMu pa3pabOTKH
MPEIOKEHHS TI0 KOMIIEKCHOMY
WCIIOJIb30BAHUIO CHIPBS U yTUIIN3AIUU
OTXO0JI0B IPOU3BOACTBA
ITK-7 CTIOCOOCH MPHHUMATD 3-11K-7 3HaTh TEXHOJIOTUU U CUCTEMBbI

9KOJIOTUYECKOT'0 MEHEKMEHTA MTPH
MIPOBEICHUH UCTIBITAHUN C
HCIIOJIb30BAHUEM TEXHUYECKUX CPEICTB
V-IIK-7 YMeTh BBINONHITH pabOTHI 1O
cOOpYy M HAKOTUICHHUIO JaHHBIX TIPH
pa3paboTKe TEXHOJOTUUECKHX MTPOIIECCOB
B-I1K-7 Bnaners HaBbIKaMH BBIOOpA
TEXHUYECKUX YCTPOMCTB U TEXHOJIOTUH C
Y4€TOM IKOJOTUYECKHUX MOCIEICTBUM HX
MIPUMEHEHHUSI JIJIs1 TOATOTOBKHU MTPOEKTA
MJIaHa MEPOIPUATUIN 110 UCTIOJIb30BAHUIO
CBIPbS B JIONIOJIHUTEIbHBIX

IIPOU3BOJACTBCHHBIX LICIIAX

33}]3'—[“ BOCIIMTaHMSA, p€ajIn3yeMbI€¢ B paMKaX OCBOCHUSA TUCIHUIIIMHDBI

Hanpasnenue | Coznanue ycioBui,

/I_[CJ'II/I O6CCHC‘{I/IBaIOH_II/IX

HUcnonw3oBanue

BOCIIUTATCIIbHOI'O ITOTCHIIHAJIa

y4eOHOM TUCIUTINHBI

Bogredenue B pa3HOIIaHOBYIO

BHCy‘{e6Hy'IO ACATCIIBHOCTD




B-18

dhopmupoBaHue

OTBECTCTBEHHOCTH 34

HUcnonb3oBanue

BOCIIUTATCIIbHOI'O ITIOTCHIIHAJIa

npodecCHOHANBHBIA | AUCIMIUINH 1.Opranuszanus Hay4HO-
BBIOOD, npoeCCUOHATBHOTO MOAYNA  [IPAaKTUYECKUX KOH(EpEHIHi,
npodeccuoHanbHoe | A7 GOPMHUPOBAHUS Y KPYTJIBIX CTOJIOB, BCTPEY C
pa3BHUTHE U CTYZICHTOB OTBETCTBEHHOCTH 32 BEAYIIUMH CIICHUATNCTAMH
npodeccroHaIbHbIE | CBOE MPOpECCHOHATBEHOE MpenpusATHH 3KOHOMHYECKOTO
perteHus pasBUTHE TOCPEICTBOM BBHIOOpA LEKTOpa ropoja Mo BOIMpocaM

CTYACHTAaMH WHAMBHUYaJIbHBIX [€XHOJOTHYECKOTO JIUAEPCTBA

00pa3oBaTeNbHBIX TPACKTOPHUH, Poccum.

OpraHHU3alUH CUCTEMBI 2. YyacTtue B IOATOTOBKE

OOIIEHUST MEXKITY BCEMHU nyOIKanuii B

Y4aCTHUKAMHU BBICOKOPEHTUHTOBBIX

00pa3oBaTENILHOTO MPOIIECCca, B | PELICH3UPYEMbIX HAYUHBIX

TOM YHCJIE C HCIIOJIb30BAaHUEM | M3JaHUSX

HOBBIX HH(OPMAIIMOHHBIX

TEXHOJIOTUI

B-21 dbopMupoBaHue 1.Mcnons3oBanue 1. Opranuzanusi Hay4HOTO

CIIOCOOHOCTH ¥ | BOCIIUTATEIbHOTO MOTEHIIMANIA | oJXoqa M 4yBcTBa «Bce B
CTpEMIICHHSI JVICTIATUTHH OJTHOM KOMaHJ1e» gyepes
CIIeZIOBaTh B | Mpo(hecCHOHAIIEHOTO MOTYJIS ydacTue CTY/ICHTOB B
npodeccun  HOpMaM | 1Sl pa3BUTHS HABBIKOB HPOBEIEHUH KPYTIBIX CTOJIOB U
MOBEJICHMUA, KOMMYHHKAIMH, KOMaHIHON CEeMHHapOB.
o0ecrneurBaoIuM paboThI U TUIEPCTBA, dopmupoBaHue
HPaBCTBEHHBIN TBOPYECKOTO HH)KEHEPHOTO BEPTUKAJIBHBIX  CB3eH W
XapakTep  TPYAOBOM | MBIIIJICHUS, CTPEMIICHHS (OpManbHBIX TMPaBUI KU3HH
JesTeNbHOCTH U | CIIeI0BATh B IIPU MIPOBEACHUU CTYAEHYECKUX
HECITy>KeOHOTO poQeCCHOHATBHON KOHKYpPCOB
TTOBEICHHS NeSITeTHHOCTH HOpMaM

MOBE/ICHUS, 00€CTIEUNBAIOIINM
HPABCTBEHHBIN XapaKTep
TPYAOBOM AEATETLHOCTH U
HECTY>KeOHOTO TTOBECHUS,
OTBETCTBEHHOCTH 32 MPUHSATHIC
pelieHus 4yepe3 MOATOTOBKY
rPYIIOBBIX KYPCOBBIX paboOT U

MPAKTUYECKUX 3aJJaHUM,



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

pelIeHne KEeUCOB, MPOX0XKICHUE
MpakTuK 1 noarotoBky BKP.
2.Mcnonp3oBaHue
BOCIIUTATEIBHOTO MOTEHIINAJIA
JTUCUHUTLITAH
pohecCuOHaNTBEHOTO MOIYJIS
TUTSL:

- (hopMupoBaHUs
MIPOU3BOJICTBEHHOI'O
KOJUIEKTUBU3MA B XOJI€
COBMECTHOT'O PELICHUS KaK
MOJICIIbHBIX, TaK U
MPaKTUYECKUX 3a/1a4, a TAKKE
MyTeM MOJIKpEeIICHHE
paloHaIbHO-TEXHOJIOTHUECKUX
HAaBBIKOB B3aWMOJICHCTBUS B
MIPOEKTHOM €SI TETbHOCTH
AMOIMOHAIBHBIM d(hPeKTOM
YCIENHOTO B3aUMOICHCTBUS,
OIIYIICHUEM pocTa o0IIe
3¢ PeKTUBHOCTH TIPU
pacnpeneneHny MPOEeKTHBIX
3a/1ay B COOTBETCTBHH C
CUJIBHBIMU
KOMIIETCHTHOCTHBIMHU U
HSMOILIMOHAIBHBIMHU CBOWCTBAMU

YJIICHOB HpOCKTHOfI TPYIIIIBI.

B-35

(dbopMupoBaHue
TBOPUYECKOTO
MBILIUIEHUS
MPUMEHUTETHHO K
chepe  XUMHUYECKOU
TEXHOJIOTUU

HCOPTraHNYCCKUX

BEILECTB

1. Ucnionp30Banme o
(dbopMUpOBaHUS YyBCTBA
JIMYHOI OTBETCTBEHHOCTH B
00J1aCTH TEXHOJIOTUHI
BOJOMNOATOTOBKH W OUYMCTKH
CTOYHBIX BOJ, TEXHOJIOTHU
MUHEPATBHBIX YI00pEHHIA
COJIEH U IIeJIOUeN / TEXHOIOTUH

OCHOBHOI'O HCOPraHUYCCKOro

1. Opranmsanus u
MPOBEAEHUE JKCKYPCHH,
HAYYHO-TIPAKTHUECKUX
KOH(pepeHIINH, bopymoB,
KpYTJIBIX CTOJIOB, BEOMHAPOB IO
BOIpocaM NpodecCHOHATLHON
JeSITeTbHOCTH

2. VYyacTtue B

CTYACHUYCCKUX OJIMMIIMadax M




CHHTE3a, TEXHOJIOTHU KOHKYPCaxX HAayYHBIX TPOCKTOB,
KaTaJn3aTOPOB U aJICOPOCHTOB / | TBOPUECKHX MEPOTIPUATHSIX,
TEXHOJIOTUHU PEAKTHBOB U 0CO00 | KOHKYpCcax

YHCTHIX BEIIECTB podeccHnoHaTEHOTO

BOCIIMTATCJIbHOTO MOTCHIMAJIa | MACTCPCTBA, B TOM YHCIC I10

0J10Ka podecCHOHATBHBIX crangapram WorldSkills.

JTUCIUIINH: 3. Yyactue B NOJITOTOBKE
Texnonorus nyOJIMKauuil B MEPUOANYECKUX

BOJIOTIOATOTOBKU M OUUCTKH HAYYHBIX U3/AHUSX;

CTOYHBIX BOJI; VYyactue B
Texnonorus JESTENIbHOCTH  CTYJIEHYECKOTO

KaTaJIn3aTOPOB U HAYYHOTO OOIIEeCTBA.

ancopbenToB/TexHomorus
PEaKTHBOB M 0CO00 YMCTBIX
BEILIECTB;

Texuomorus
MUHEPAJIBHBIX YI0OpEHUH,
cousiel u meouen/ TexHonorus
OCHOBHOTI'O HEOPTaHUYECKOIO
CHHTE3A.

2. Pazsutne HaBBIKOB
TBOPYECKOTO MBIILICHUS ITyTEM
CONCUCTBUS W TOJIIEPKKHU
y4acTHsi CTYJCHTOB B HAay4HO-
MPAKTUYECKUX  MEPOTPHUATHUIX
BHYTPHUBY30BCKOTO

PErMOHAIIBHOTO 1/WIIH
BCEPOCCUMCKOIO  YpOBHA B
chepe XHUMHUYECKUX TEXHOJIOTH

v

u.

Ounas popma 00yueHus
CTpykTypa M coaepkaHue Y4eOHOH TUCHUIINHBI
JlucuuIuiiHa TperoIaeTcsl CTyeHTaM B 7 U 8-oM cemectpax. OOIas TpyJ0eMKOCTh JTUCITUTUIAHBI
cocrasigeT 5 3aueTHbIX ennHuI, 180 ak. yacos.

Kanennapubiii niian

Ne | Ne HaumenoBanue paszgesna | Buabl yueOHOM qeTeJIbHOCTH ATTecTa Makcu
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a e pasaeia HBIN
3 M (popma) 0as
a bl %‘ E 3a
=
e & g pasaeJ
[t =
a S | & | E
e = & =
a S £ ‘S 2|8
2] = = = Q
7 cemecTp
1 1, 2 | O6mme cBeneHus O cepe 34 4 12 12 6 YO 25
CrocoObI MOTy4YEHUS CEePBI JIP
3 |Cepa, Boimmyckaemas B | 18 4 - - 14 31
NPOMBIIIUICHHOCTH M €¢ T
pUMEHEHUE
2 4 | O6bmue cBenenust o cepuoit | 30 4 4 14 8 JIp 25
KHCJIOTE
5 | [lomyuenue cepuucroro raza | 26 4 - 6 16 31
T
Bua npomMe:KyTO4YHOI aTTeCTAlINU 108 | 16 | 16 | 32 | 44 3auer 50
8 cemecTp
1 6 ITponsBoacTBo cepHoit | 40 8 - 12 | 20 YO 25
KHUCIIOTHI KOHTaKTHBIM 31
crocoboM U3 KonuegaaHa T
2 7 [Tpou3BOACTBO KOHTAKTHOU | 32 8 - 4 20 31 25
CEpPHOM KHUCIIOTBI U3 CEpBl U T
JPYToro CHIPbs
Bu npomMe:KyTOYHOI aTTecTAlINU 72 | 16 - 16 | 40 JK3aMeH 50
Copep:xanue JEKIIMOHHOTO Kypca
YuebHo-
TeMbl JJeKIHH. Bcero
MeToAnYec-Koe
Bonpocsl, oTpadéaTbiBaemMble HA JTeKIHH yacos
o0ecneyenue
1 2 3
7 cemecTp
OO0mme cBeIeHHS O cepe 4 [1-4]

CBolicTBa cepbl

Crnoco0bI moJIry4eHus cepbl

OO0m1re cBeACHUS O CIIOc00ax MOTyYeHUs CEPhI




ITon3zemHast BeIIUIaBKa CEPBI IEPETPETOM BOLON
[TonzemHast rasuukanys cepel
[Tony4yeHnue cepsl U3 CynbPUIHBIX pya. TepMuueckas BO3TOHKa Cepbl

[Tonmydyenue sneMeHTapHoi cepbl MeTogoM Kitayca

Cepa, BblllycKaeMasi B IPOMBILIJICHHOCTH U €€ IPUMEHEeHHne
Bupl BeIlyckaeMoi cepbl
[Tpumenenue cepbl. O01IKE CBEIEHUS O TPUMEHEHUHU CEPhI

IIpuMeHeHue ceprl B IPOU3BOJACTBE CEPHON KUCIOTHI

[1-4]

OO0uue cBeeHNs 0 CEPHOM KHCJI0TE
CriocoObI MPOU3BOACTBA CEPHON KUCIIOTHI
CTpoeHue U CBOMCTBA CEPHOM KUCITOTHI

ChIpbe AJI MPOU3BOJICTBA CEPHOM KUCTOTHI

[1-4]

[losryyeHune cepHHCTOrO ra3a
DUBHKO-XUMHYECKHE OCHOBBI 00XKHTa CEPOCOICPIKAIIETO ChIPhS
[Meun s o0kura KoirdegaHa

TTeun AJIsL COKUT'aHWs CCPBL

[1-4]

8 cemecTp

[Ipou3BoCTBO CEPHOI KHCJI0THI KOHTAKTHBIM CIIOCO0O0M M3 KOJT4YedaHa
Ounctka o00XuroBoro raza. DOU3MKO-XMMHYECKHE OCHOBBI IIpoliecca
OUYHCTKH 00KUTOBOTO Ta3za

OKHCIEHUE CEPHUCTOrO Tra3a B CEpHBbIM aHruapuia. PU3NKO-XMMHYECKHE
OCHOBBI IIPOLIECCA OKUCIIEHUSI CEPHUCTOrO aHTUAPUAA

AGcopbuust cepHoro anHruapuaa. OU3NKO-XMMHUECKHE OCHOBBI IPOIIECCa
W3BJICYEHUS CEPHOTO aHTHJIPU/IA U3 Ta30BOM CMECH
AGCOpOIIMOHHOE OTAETIEHHE COBPEMEHHOTO KOHTAKTHOTO 3aBOia

HonyquI/Ie BBICOKOKAU€CTBEHHOM CCpHOfI KHCJIOTBI

[1-4]

IIpou3BOACTBO KOHTAKTHOM CEPHONl KHCJIOTHI M3 Cepbl M JAPYroro
ChIPbS

[TomydyeHrne KOHTAKTHOW CEPHOW KUCIIOTHI U3 CEPBI

[TomyyeHrne KOHTAaKTHOM CEPHOW KHCIIOThI U3 PA3JIMYHOTO ChIPbS

TeXHHKO-2KOHOMHYECKHE BOITPOCHI CEPHOKHCIIOTHOTO ITPOU3BOACTBA

[1-4]

Ilepeyenb NPAKTHYECKHUX 3aHATHH

Tema npakTuyeckoro 3anaTusa. Bonpocsl,

OTpaﬁaTbIBaeMbIe Ha MPAKTUYECCKOM 3aHATUHA

Bcero

4yacoB

Y4yeoHO-
MeTOANYecKoe

odecreyeHue

3




7 cemecTp

CojeprkaHue cepbl B 3eMHOM KOpe

Pacuer mokazaresneii nmpoiecca 000raieHus CepoCoAEPIKAILErO ChIPhS 6 [11]
PacueT BbIX0/1a CEPOCOICPIKAIIETO CHIPhSI B TPOIICHTHOM OTHOIIICHUH 6 [12]
Pacuer GpU3NKO-XMMHUYECKHX TTOKa3aTeNIel CEPHOM KUCIOTHI U 0JieyMa 4 [13]
Pacuer TernoBoro ¢ dexra pazdaBieHUs] CEPHOIM KHCIOTHI 4 [14]
PacueT npou3BOAUTEIHPHOCTH U HHTEHCUBHOCTH CEPHOKHCIOTHOTO 6 [15]
000pyI0BaHUS
PacueT nokasarenei npouecca nojay4eHus CEpHUCTOrO ra3a 6 [16]
8 cemecTp
PacueT cymmibHO# OarHu 2 [17]
Pacuer xommuecTBa KOHTAKTHON MAcChI B ammapare ¢ MPOMEKYTOYHBIM 2 [18]
TErI1000MEHOM
Pacuer KOHTaKTHOTO amnmapara ¢ JoOaBJICHUEM BO3IyXa MOCIE CJI0CB 4 [19]
KOHTAKTHOM MacChl
MarepuanbHblii 0anaHc CyINIbHO-a0COPOLIMOHHOTO OT/ICIICHUS 4 [20]
Pacuer OanHu KOHIEHCAaTOpA 2 [21]
Pacuer mpou3BOUTEILHOCTH T'a30lyBKH (HATHETATEs) 2 [22]
Ilepeyens J1abopaToOpHBIX padboT
YueOHo-
Tema n1a6opaTopHbIX padoT. 3aganus, BONPOCHI, Bcero
MeTOIUYEeCKoe
orpadaTbIiBaeMble HA JJA0OPATOPHOM 3aHATHH 4acoRB
olecreyeHue
1 2 3
[Momy4eHne aluTIOTPONTUYECKIX MOANDUKAIINN CEPhI 2 [5]
CBolicTBa Cepbl U €€ COeTUHEHUI 2 [6]
KonunuectBeHHOE OTpe/Ie/IeHUEe CEPHUCTOTO HATPHS 4 [8]
CunTte3 THocynb(dara HaTpUs 4 [9]
CsoiicTBa okcupa cepsl (1V) 2 [7]
CBolicTBa CEpHOM KUCIOTHI 2 [10]
3agaHus 1J1s1 CAMOCTOATEIbHON Pa0dOTHI CTYACHTOB
YuebHo-
Bcero
Bomnpoce! 1JIsi CaMOCTOSITEILHOT0 N3YYeHHs (3a]aHus) MeTo/In4YecKoe
4acoB
olecrieyenune
1 2 3
7 cemecTp
OO0mme cBeIeHHs O cepe 6 [1-4, 23-26]




Crnioco0blI moJry4eHus cepbl

[Tony4yeHune cepbl BOCCTAaHOBIEHUEM CEPHHUCTOTO Ira3a
Meton Opkiia

[Momyyenne cepsl U3 CEPOBOJOPOCOACPIKAIINX TA30B
Cyxas ouncTKa razoB

MOKpaH O4YHUCTKa ra3oB

Cepa, BblllycKaeMasi B IPOMBILIJICHHOCTH H €¢ IPMMEHEeHHe
IMonumepHast cepa U CIIOCOOBI €€ MOTyYEeHUs

IIpuMeHeHue cephl B IIMHHOW IIPOMBILIUIEHHOCTH

H3rorosieHue KOMITO3ULIMOHHBIX MaTEpHaJIOB CTPOUTEIILHOTO

Ha3Ha4YCHUA

14

[1-4, 23-26]

OO0uue cBeIeHNUsI 0 CEPHOIl KHCJI0Te
JlunaMuKka pa3BUTHS CEPHOKUCIOTHOTO MPOU3BOJICTBA
VicTopusi pa3BUTHSI CEPHOKUCIOTHOTO MTPOU3BOJICTBA

O6H_II/IG CBCACHUS O CCPHHUCTOM M CCPHOM aHIHaApaaax

[1-4, 23-26]

ITosryyeHnue cepHHCTOrO ra3a
Ileun nusa cxuranust CEpoBOAOPOIA

Hcnonp30BaHue Temna 00KUTOBOro raza

16

[1-4, 23-26]

8 cemecTp

Ipou3BOACTBO CEPHOIl KHCJIOTHI KOHTAKTHBIM  CIOCOOOM M3
KOJIYeIaHa

O4KCTHOE OT/ICJICHUE COBPEMEHHOT'0 KOHTAKTHOTO MTPOU3BOJICTBA
Ycnosus npornecca okuciieHus: SO, B SO3 Ha BaHAIMEBOM KaTaln3aTope
KoHnTakTHOE OT/IeIeHHEe COBPEMEHHOTO CEPHOKHUCIIOTHOTO 3aBOIa
[Momyuenne 100%-noTO " CTa0MIIN3apOBAaHHOTO SOs u
KOHIICHTPUPOBAHHOTO OJieyMa

0O06e3BpeKUBaHUE OTXOASAIIUX Ta30B

20

[1-4, 23-26]

IIpou3BOACTBO KOHTAKTHOM CEPHONl KHUCJIOTBI M3 Cepbl U JAPYroro
ChIPbS

[TomyyeHne KOHTAaKTHOM CEPHOM KHCIOTBI U3 CEPOBOJIOPOJA METOIOM
MOKpOT'0 KaTajin3a

[lepemenieHue raza U KUCIOTHI

20

[1-4, 23-26]

Oo0pa3oBaTre/ibHbIE TEXHOJIOTHHI

Peanuzarust ocBOCHUS TaHHOW TUCIUTIIMHBI 00ECTICUMBACTCS JOCTYIIOM Ka)XXJ0T0 O0ydYaroImerocs K

0a3aM JaHHBIX M OMOIMOTEYHBIM (QoHIaM, (POPMHUPYEMBIM MO MOJHOMY HEPEUHIO JUCHUHUIUIMH (MOIYJei)

OCHOBHOM oOpa3zoBarenbHOU nporpammbl. B BUTU HUAY MU®U nelictByeT KOMMBIOTEPHBIE KJIAcChl, B



KOTOPBIX HNPOBOJAATCA 3aHATHUA MO0 Pa3JIAYHBIM JUCHUIINIMHAM HANpPaBJICHUA TTOATOTOBKU «XUMHUYeCcKas
TEXHOJIOTUS», B TOM 4YMCJIE€ M KJIACcChl OOECleyeHbl JAOCTYNOM K ceTH MHTepHeT a1  caMOCTOSATENIbHON
HOJArOTOBKU cTyzneHToB. Ha kadenpe umeercsi KOMIBIOTEPHl C BO3MOXHOCTbIO Pa0OThl B CIELUAIBHBIX
nporpaMMax M JOCTyHa K COBPEMEHHBIM NpOQecCHOHATbHBIM 0a3zaM JaHHBIX, WH(GOPMALMOHHBIM
CIIPpaBOYHBIM U IMOUCKOBBIM CHCTCMaM, K TaKUM KakK baza JaHHBIX MNCPUOJUYCCKHUX I/I3I[aHI/II7L I_ICJIBIO npu
9TOM SIBJISIETCS BBIPAOOTKA y CTYACHTOB HABBIKOB M KOMIIETEHIIMH, [TO3BOJSIOIIUX CAMOCTOATENIBHO BECTH
UCCIIEI0BATEIbCKYIO U HAYYHO-TI€arOrMUecKyo paboTy.

[IpakTuyeckass TMOATOTOBKA NpPU peaju3alMd Y4eOHOH JMCHUIUIMHBI OpPraHU3YeTCs IyTeM
MMPOBCACHUA TPAKTUUCCKHUX BaHSITI/Iﬁ, npeaAyCcCMarpuBarOmmx y4acTuc 06yqa10m1/1xcs1 B BbIIIOJIHCHHUH
OTJEJIbHBIX 3JIEMEHTOB Pa0OT, CBSI3aHHBIX ¢ Oyaylel mpodeccuoHaIbHON 1eATEIbHOCTBIO.

[IpakTHyeckass IOArOTOBKA TaK)Ke BKIKOYAET B ceOs 3aHATUS JIEKLMOHHOIO THIIA, KOTOpbIE
IpeaycMaTpUBaOT INepenady ydeOHOH umHpopManuu oOydaronuMcsi, HeOOXOAUMON I MOCIEAYIOIEro
BBITTOJIHEHHSI padoT, CBA3aHHBIX ¢ Oymymeil nmpodeccHoHaIbHOM AeSITeTbHOCTHIO.

AyIuTOpHBIE 3aHATHS NPOBOJATCS B BHJE JEeKUMH ¢ ucnonb3oBanueMm IIK u xommbroTepHOrO
IIPOEKTOPA, MPAKTUYECKUX 3aHATHH, ¢ ucnosnb3oBanueM IIK npu nposenenun pacueroB. CamocTOSTENbHAS
paboTa CTyIEHTOB IPOBOAUTCS IIOJ PYKOBOACTBOM IIPENOJABATENCH, C OKa3aHUEM KOHCYJIbTalUd H

IMoMoIH MMpu MOATrOTOBKEC K KOHTPOJIbHBIM pa60TaM, BBIITOJIHECHUHN JOMAIIHUX 321[[3HI/II71.

®DoHI OLIECHOYHBIX CPE/ICTB

@OHJ| OLIEHOYHBIX CPEJICTB MO JIUCUUIUIMHE O00OecredyuBaeT IPOBEPKY OCBOEHUS IUIAHUPYEMBIX
pe3ynbTaToB 00y4yeHMs] (KOMMIETEHUMH M UX HUHAMKATOPOB) IOCPEICTBOM MEPONPUITHH TEKYIIEro,
pPYOEXKHOTO ¥ MPOMEKYTOYHOTO KOHTPOJIS 1O AUCHIHUTIIHHE.

CBs13b Mex 1y GOPMUPYEMBIMH KOMITETEHITUSMU U (JOpMaMU KOHTPOJIS UX OCBOSHHS MPEJICTaBIICHA B

cieayromien Tadauue:

Ne HanmenoBanue Kon n HanMeHoBaHMEe MHAMKATOpA HanmenoBanue
n/n KOHTPOJIUPYEMBIX JOCTHKEHHS KOMIIETEHIIUN OLICHOYHOTI'O CPENCTBA

pa3zenoB (TeMbl)

1 cemectp

Bxo1HOI KOHTPOJIb

1 | BXxoaHOIi KOHTPOJb 3-T1IK-2 3HaTh CBOMCTBA XUMHUYECKUX Bomnpocsl BXogHOTO
AJIEMEHTOB, COEJJUHEHNI U MAaTEPUAJIOB Ha KOHTPOJIs (YCTHO)
X OCHOBE JIJI COOJIIOICHUS
TEXHOJIOTHYECKOTO perjiaMeHTa

V-IIK-2 YMeTb HCcons30BaTh 3HAHUS
CBOMCTB XMMHUUYECKHUX DJIEMEHTOB,
COCTMHEHUH M MaTepHUaJIOB HA UX OCHOBE

JUTSI pEIICHHUS 3a]1a4 110 BBITYCKY MPOAYKIIUU




B CTPOTOM COOTBETCTBHUU C TCXHUUCCKHUMHU

TpeOOBaHUSIMHU

ATTecTanus pa3enoB, TEKYIUNA KOHTPOJIb YCIIEBAEMOCTH

OO01me cBEIEHN O
cepe
Crnioco0pl nostyueHus

cepsl

Cepa, BbIlTycKaemasi B
MIPOMBIIIIJICHHOCTH U €€

IIPUMEHEHHE

OO011e cBEAEHUS O

CEepHOM KHUCII0TE

[Tonyyenue cepHUCTOrO

rasa

3-11K-2 3Hath CBOMCTBA XMMUYECKUX
AIIEMEHTOB, COEIMHEHU U MaTepHalioB Ha
WX OCHOBE JUTS COOJTIOICHUS
TEXHOJIOTHYECKOTO perjiaMeHTa

V-IIK-2 YMmeTh ucnoib30BaTh 3HAHUS
CBOICTB XUMHUYECKHUX 3JIEMEHTOB,
COCIMHEHUN M MaTepHUaJIOB HA UX OCHOBE
JUTSL pEIIEHU 3a/1a4 110 BBITYCKY MPOAYKIIHHI
B CTPOT'OM COOTBETCTBHH C TEXHUUYECKUMU
TpeOOBaHUSAMHU

B-I1K-2 Bnangers HaBbIKamMu pa3paboTKu
MIPEIOKEHUS IO KOMIUIEKCHOMY
MCIIOJIb30BAHUIO CHIPhS U YTUIIH3AIUU
OTXOJI0B IIPOU3BOCTBA

3-TIK-7 3HaTh TEXHOJIOTHH U CUCTEMBbI
HKOJIOTUYECKOTO MEHEKMEHTA TIPH
MIPOBEJCHUM UCTIIBITAHUN C UCIIOIb30BAHUEM
TEXHUYECKUX CPEJICTB

V-IIK-7 YMeTp BBINOIHATH pabOTHI 110
cOOpY ¥ HAKOTUICHHUIO JAHHBIX TIPH
pa3paboTKe TEXHOJOTUYECKHX MPOIIECCOB
B-T1K-7 Bnagets HaBbIKaMu BbIOOpa
TEXHUYECKUX YCTPOMCTB U TEXHOJIOTUH C
YYE€TOM IKOJOTUUYECKUX TTOCIIECICTBUMA UX
MIPUMEHEHHUSI JIJIS1 TOATOTOBKH MTPOEKTA
IJIaHa MEPOIPUSATUIN MO UCTIOJIB30BAHUIO
CBIPbsSI B IONTOJIHUTENIbHBIX

IMPONU3BOJACTBCHHBIX LCIIAX

Otyer no
nabopaTopHoi pabore

(MMCHMEHHO)

Penrenue 3anau

(TMCBMEHHO)

TecT (MUCHMEHHO)

Otuer no
nabopaTopHoi pabore

(MMCHMEHHO)

Pemenune 3anau

(TMCBMEHHO)

Tect (mucbMEHHO)

HpOMC)KYTOqHaH aTTeCTanusa

3auer

IK-2, TIK-7

TecT (MMCHMEHHO)

2 cemecTp

BxoHOI KOHTPOJIb

BxonHoii KOHTPOJIb

3-1T1K-2 3HaTh CBOMCTBA XUMHUYECKUX

Bormpocs! BXoAHOT0




AJIEMEHTOB, COCIMHEHU U MaTepHAJIOB Ha
UX OCHOBE U COOJIFOIEHUS
TEXHOJIOTMYECKOT0 perjiaMeHTa

V-IIK-2 YMeTh HC0IB30BaTh 3HAHUS
CBOMCTB XMMHYECKHUX DJIEMEHTOB,
COCJIMHEHUH U MaTepUAJIOB HAa X OCHOBE
JUISL pEUIEHUs 3a]1a4 110 BBIITYCKY MPOYKIIMHU
B CTPOTOM COOTBETCTBHH C TEXHUYECKUMH

TpeOOBaHUSMU

KOHTpOJIs (YCTHO)

ATTecTanus pa3enoB, TEKYIUNA KOHTPOJIb YCIIEBAEMOCTH

[IpousBoacTBo cepHOU
KHUCJIOThl KOHTAaKTHBIM

coco0oM u3

KoJIueqaHa
[IpousBoacTeo
KOHTaKTHOM cepHoit
KHCIIOTBI M3 Cephl U

APYyroro ChIpbsi

3-TIK-2 3HaTh CBOMCTBA XUMUYECKHUX
3JIEMEHTOB, COEJUHEHUI U MaTEPUAJIOB Ha
UX OCHOBE JUIsSI COOIIOICHUS
TEXHOJIOTHYECKOTO periiaMeHTa

V-IIK-2 YMeTb ucronbs30BaTh 3HAHUS
CBOMCTB XMMHUYECKHX AJIEMEHTOB,
COEIMHEHUI Y MaTepUaJIOB HA UX OCHOBE
JUTSL pEIIEHU 3a/1a4 110 BBITYCKY MPOAYKIIHHI
B CTPOTOM COOTBETCTBHH C TEXHUYECKUMH
TpeOOBaHUSIMU

B-T1K-2 BnageTs HaBbIKaMH pa3paboTKu
MIPEIOKEHUS TIO KOMIUIEKCHOMY
WCIIOJIb30BAHUIO CHIPhS U YTHIIU3AIIUU
OTXOJIOB MPOU3BOJICTBA

3-1IK-7 3HaTh TEXHOJOTHH U CUCTEMBI
HKOJIOTUYECKOTO MEHEKMEHTA IIPU
MIPOBEICHUH UCTIBITAHUH C UCIIOB30BAHUEM
TEXHUYECKUX CPEJICTB

V-IIK-7 YMeTb BHIIOIHATH PabOTHI MO
cOOpY ¥ HAKOTUICHUIO JTAHHBIX MPH
pa3paboTKe TEXHOJOTUUECKHX MPOIIECCOB
B-ITK-7 Bnanets HaBbIKaMu BBIOOpA
TEXHUYECKUX YCTPOMCTB U TEXHOIOTUH C
Y4€TOM SKOJIOTUYECKUX MOCIEICTBUMA UX
MIPUMEHEHHUSI JIJIS1 TOATOTOBKH MTPOEKTA

IJIaHa MEPOIPUSITHIH 110 HUCTIONb30BAHHUIO

Permenue 3anau

(TMCBMEHHO)

TecT (MUCHMEHHO)

Pemenue 3agau

(TMCBMEHHO)

TecT (MMCHMEHHO)




CBhIPbA B JOITOJHHUTEIBHBIX

IMPONU3BOJACTBCHHBIX LCIIAX

[IpomexxyTouHas arrectauus

1 | Ox3amen [K-2, TIK-7 TecT (MMCHMEHHO)

Ilepeyenb 0CHOBHBIX NMOKAa3aTeeil OLIEHKHN Pe3yJIbTATOB, 3JIEMEHTOB MPAKTHYECKOI0 ONbITA, 3HAHMIT

U YMEHMi, NO/IVIe:KAIMX BXOJHOMY, TeKYILleMY KOHTPOJIIO U MPOMEKYTOUYHOI aTTecTaluu

Ne HaumenoBanue Konx n HauMeHOBaHME HHIUKATOpA Pe3ynbrarel 00yueHus no
n/m KOHTPOJIUPYEMBIX JOCTH>KEHHS] KOMIIETEHIIUN JCLUHUILIINHE
pasnesnoB (TeMbl)
1 cemectp
Bxo1HO KOHTPOJIb
1 | BxoaHOM KOHTPOJIb 3-I1K-2 3HaTh CBOMCTBA XUMHYECKUX | 3HAET CBOMCTBA
3JIEMEHTOB, COEIUHEHUN U XUMHUYECKUX HIIEMEHTOB,
MaTepUajIoB Ha UX OCHOBE JJIf COEIMHEHUI U MaTepUajoB
COOIIOACHHSI TEXHOJIOTHYECKOT O
periiamenTa YMeer ucnosb3oBaTh
V-IIK-2 YMeTh ucnonb3oBaTh 3HaHUSI | 3HAHUS CBOWCTB
CBOMCTB XUMHUYECKHUX JIEMEHTOB, XUMHUYECKHX 3JIEMEHTOB,
COCIMHEHUI U MaTeprajIoB Ha UX COCIMHEHUI U MaTepUaJIOB
OCHOBE JIJISl pELIEHUS 3a4a4 110 Ha UX OCHOBE ISl pelIeHUs
BBIITYCKY IPOJAYKILIUU B CTPOTOM 3a1a4y
COOTBETCTBUH C TEXHUYECKUMU
TpeOOBAHUSIMU
1 | O6ume cBenenuss o | 3-IIK-2 3Hath cBoMicTBa XUMUYECKUX | 3HAET CBOICTBA CepHl,
cepe JJIEMEHTOB, COEIMHEHNUN U COCOOBI OJTYYEHHUS CEPHI,
CnocoObl  MOJy4YeHHs | MAaTepUaIoB HAa UX OCHOBE JJIs TE€XHOJOTHYECKYIO CXEMY
cepbl COOTIOICHHSI TEXHOJIOTHYECKOT O MOJIy4EHUS CEPbl METOA0OM
Cepa, BbIyCKaeMasi B | PErJIaMEHTa Kunayca, Busl
npombitiuieHHocTH U ee | Y-IIK-2 YMeTs ucnonb30BaTh 3HaHUSL | BBIITYCKaeMOH CEpBI,
MIPUMEHEHUE CBOMCTB XUMHUYECKHUX AJIEMEHTOB, MIPUMEHEHHE Cepbl
COEMHEHHNI U MaTepUaliOB HA UX
OCHOBE JIJIsl PELIEHU 3a4a4 110 YMeeT nonbp30BaThCs
BBIITYCKY IPOJIYKIIUU B CTPOTOM METOJIUKON UCCIIEOBAHUS
COOTBETCTBUH C TEXHUUECKUMU AITOTPONMYECKUX
TpeOOBaHUAMU MoauGUKAIUN CEPBI,




OO0me cBegeHUs O

CEpHOM KHUCIIOTE

Ilony4yenue cepHUCTOTO

rasa

B-IIK-2 BiageTs HaBBIKaMH
pa3pabOTKH MPEAJIOKEHHUS IO
KOMILIEKCHOMY UCIIOJIb30BAaHUIO
CBIPbS U YTHJIM3ALUUA OTXOI0B
MIPOU3BOJICTBA

3-11K-7 3HaTh TEXHOJOTUHU U CUCTEMBI
3KOJIOTMYECKOI'0 MEHEJKMEHTA ITPU
MPOBEACHUU UCIIBITAHUM C
WCIIOb30BAHUEM TEXHUYECKUX
CpEICTB

VY-IIK-7 YMeTh BBINONHITH pabOTHI O
cOOpY M HAKOIUICHUIO JAHHBIX TIPH
pa3paboTKe TEXHOJIOTHUECKUX
MIPOLIECCOB

B-IIK-7 Bnanetp HaBbIKaMu BBIOOpa
TEXHUYECKUX YCTPOUCTB U
TEXHOJIOTHI C YY€TOM HKOJIOTUYECKUX
MOCJIEICTBUI UX IPUMEHEHUS JIs1
MOATOTOBKHU MPOEKTA IIaHa
MEPOIPHUATHI TTO UCITOTB30BAHUIO
CBIPBS B JIONTOJIHUTEIbHBIX

MPOU3BOJACTBCHHBIX LICIIAX

CBOICTB CEPBHI,
KOJMYECTBEHHOTO
OTpesieNICHUs] CEpHUCTOTO

HaTpus

Bnaneer MmeToqukon
pacdeTa mokasaresnen
rpoiiecca o0oraiieHus
CEPOCOACPIKALIETO ChIPbS,
BBIXO/Ia CEPOCOACPIKAIIETO
CBIPbSI B TIPOIICHTHOM

OTHOIIICHUN

3HaeT CBOMCTBa CEpHOU
KHCIIOTHI, €€ CTPOEHHUE,
CIoCcoObI MPOU3BOJICTBA
CEpPHOM KHUCJIOTHI, ChIPhE,
HCIIOJIb3YEMOE IS
MIPOU3BOJICTBA CEPHOIL
KHUCJIOTHI, (PU3UKO-
XUMHUYECKUE OCHOBBI
o0ura Koxueaana, neuu
JUIs 00KUTa Ko4eaHa v

cepsl

YMeeT 1oIb30BaThbCa
METOIUKOI UCCIIETOBAHUS
cBoicTB okcuza cepsl (1V)

U CEpHOU KUCITOTHI

Biageer meronukoit
pacuera (pu3HKO-
XUMHUYECKHX ITOKa3aTesen
CEpHOI KUCIJIOTHI U OJIEYMa,
TETIOBOTO P deKTa
pazbaBieHus cepHOn

KHUCJIOTHI,




MIPOU3BOIUTENBHOCTH U
WHTEHCUBHOCTHU
CEPHOKHUCIOTHOTO
obopynoBaHus,
IoKa3zareJieu nporuecca

IMOJIY4Y€HH CEPHUCTOIO ra3a

[IpomexxyTouHas arrectauus

3auer

IK-2, T1K-7

JleMOHCTpHUpYET OCHOBHBIE
3HAHUS U YMEHUS B

COOTBCTCTBUH C pa3aciiaMu

1, 2.

2 cemecTp

BxonHoM KOHTPOIb

BxonHO# KOHTPOJIb

3-11K-2 3HaTh CBOMCTBA XMMHYECKUX
3JIEMEHTOB, COSTUHEHHUH U
MaTepuaioB Ha UX OCHOBE JJIsI
COOIIOACHHS TEXHOJOTHYSCKOTO
periiaMenTa

V-IIK-2 YMeTb HCcoias30BaTh 3HAHUS
CBOMCTB XMMHYECKHUX 3JIEMCHTOB,
COCIMHEHUI M MaTeprajoB Ha UX
OCHOBE JIJIsl PEIIeHUs 3aa4 110
BBIITYCKY TIPOJYKIIUUA B CTPOTOM
COOTBETCTBUHU C TEXHUUECCKUMHU

TpeOOBaHUSIMU

3HaeT cBOMCTBA
XMMHYECKHUX DJIEMEHTOB,

COC,Z[I/IHeHI/Iﬁ U MaTCpualioB

YMeeT HCIOIb30BaTh
3HAHUS CBOMCTB
XUMHYECKHUX DJIEMEHTOB,
COECIMHEHUI U MaTepUaJioB
HA UX OCHOBE JIJI PELICHUS

3aaa4

ATTCCTaI_II/ISI pa3aciion, TCKyIJ_II/Iﬁ KOHTPOJIb YCIICBACMOCTU

[Ipou3BoacTBO CepHOM

KHUCJIOTBI KOHTAKTHBIM
CII0cO00OM u3
KOJIYEJaHa

3-IT1K-2 3Hath CBOMCTBAa XMMHYECKHUX
DJIEMEHTOB, COEINHEHUH 1
MaTepuaioB Ha UX OCHOBE JIJIS
COOIIOAEHNS TEXHOIOTHYECKOTO
periiamenTta

V-IIK-2 YMeTs HCIToab30BaTh 3HAHUS
CBOMCTB XMMHYECKUX DJIEMEHTOB,
COEIMHEHUI U MaTepuasoB Ha UX

OCHOBC I pCIICHUSA 3a1a4 11O

3HaeT (I)I/I3I/IKO-XI/IMI/I‘-IGCKI/Ie
OCHOBBI IIpol€cCa OYHUCTKHU

00XUTOBOTO Ta3za, (PU3UKO-

XUMUYECKUE OCHOBBI
nporecca OKHUCJICHUS
CEpHHUCTOTO aHTUPU/IA,

(U3UKO-XMMHUYECKHE
OCHOBBI nporecca

MU3BJICUYCHUA CCPHOI0




[TIponsBoacTBO
KOHTaKTHOU CepHOU
KUCJIOTBl M3 CEphl U

JIPYTOro CBHIPBS

BBIITYCKY IPOAYKLIUH B CTPOTOM
COOTBETCTBUU C TEXHHUYECKUMU
TpeOOBAHUAMU

B-IIK-2 Bnaners HaBbIKaMu
pa3paboTKU PETIOKEHHS 10
KOMILIEKCHOMY UCIOJIb30BAaHUIO
CBIPbs U YTHJIM3ALHUU OTXOJ0B
MIPOU3BOJICTBA

3-11K-7 3HaTh TEXHOJIOTHHU U CUCTEMBbI
3KOJIOTMYECKOI'0 MEHEJKMEHTA IIPU
MIPOBEACHUYU UCIIBITAHUI C
KCIIOIb30BAHUEM TEXHUYECKUX
CpelCTB

VY-IIK-7 YMeTh BBINONHITH pabOTHI MO
cOOpy M HAKOILJICHUIO JAHHBIX MIPH
pa3paboTKe TEXHOJIOTHUECKUX
MPOIIECCOB

B-IIK-7 Bnanerp HaBbIKaMu BbIOOpa
TEXHUYECKUX YCTPOMUCTB U
TEXHOJIOTHH C YY€TOM HKOJOTUYECKUX
TIOCJIEICTBHI MX IPUMEHEHUS TS
MOATOTOBKHU MPOEKTA IIaHa
MEpONPHUITHI MO UCIIOIB30BAHUIO
CBIPBS B JIONTOJIHUTEIbHBIX

MMPOU3BOJACTBCHHBIX LICIIAX

aHTUJpuJa U3  Tra3oBOM

cCMECH

YMeeT monbp3oBaThHCH
METOJIMKOH pacueTa

CYIIUJILHOM OallrHu

Bnangeer metoaukon
pacyeTa KOJIM4eCcTBa

KOHTAKTHOM MaccChl B

anmnapare ¢
IPOMEKYTOUHBIM
TEII000MEeHOM

3Haer MOJIy4eHHUE
KOHTaKTHOU CEepHOU

KHCJIOTBI U3 CCPbI, TCXHUKO-

3KOHOMHNUYCCKHEC I1OKA3aTCIN

IIPOM3BOJICTBA CepHOI
KHUCIIOTBI KOHTAKTHBIM
CcrIocoooM

YMeeT nosb30BaThCA
METOJMKOM pacuera OalrHu

KOHACHCATOpa

Bnaneer MmeTogukon
pacyera KOHTaKTHOTO
anmaparta ¢ 1o0aBIeHIEM
BO3/yXa IOCJIE CIOEB
KOHTAKTHO#M MacChlI,
MPOU3BOJUTEILHOCTH

ra3oyBKU (HarHeTaTens)

HpOMC)Ky’TO‘IHEUI aTTeCTanusa

JK3aMeH

TIK-2, TIK-7

JleMOHCTpHUpYET OCHOBHBIE

3HAaHUA U YMCHUSA B




COOTBETCTBUH C pa3aciiaMu

1, 2.

OueHo4YHbIE CpeAcTBA

N HaumenoBanue [IpencraBnenue
o
/_ OLICHOYHOI'O KpaTkast xapakTepucTHKa OLIEHOYHOI'O CPEICTBA | OLIEHOYHOI'O CPEJCTBA B
o CpencTBa dbonme
1 cemectp
1 | Bxoanoit CpenctBo  KOHTpOJsl, OpraHM30BaHHOE  Kak | YcTHBIN omnpoc - YO
KOHTPOJIb crenuaibHas Oecena IIpenoaBaTess C
00y4aroIyMCsl Ha TEMbI, CBSI3aHHbIE C U3y4aeMOn
JUCLUIUINHOM, M PAacCUMTAHHOE Ha BBIICHEHHE
o0bema 3HAHUU oOyuarolerocs o
OIIpENIENIEHHOMY pa3zelly, TeMe, IpodsieMe U T.II.
2 | Otuer no TexHuueckoe CpeacTBO, KOTopoe MokeT ObITh | JlaboparopHas paboTa -
71a00paTOpPHOI | UCMONIB30BAHO JUISL KOHTpOJIA IpuoOpeTeHHbIX | JIP
paborte CTYACHTOM TpPO(EeCCHOHANBHBIX HABBIKOB U
YMEHUH o YIPaBICHUIO KOHKPETHBIM
MaTepHaIbHBIM 0OBEKTOM.
3 | [Ipaktuyeckoe | Pemenue 3amau peKOHCTPYKTUBHOTO YPOBHS, Pemenue 3anay - 311
3aHsTHE MO3BOJIAIOIINE OLIEHUBATh U IMarHOCTUPOBATH
YMEHMsI CHHTE3UpOBaTh, aHAIIM3UPOBATh,
000011aTh (paKTHUECKUI U TEOPETUUECKUN
MaTepuai ¢ (OpMyIHpPOBAaHUEM KOHKPETHBIX
BBIBOJIOB, YCTAHOBJIEHUEM MPUYNHHO-
CJIEICTBEHHBIX CBSI3EH.
4 | Tecr Cucrema CTaHIapTU3UPOBAHHBIX 3amanuii, | Tectsr - T
MO3BOJISIIONIAS  aBTOMATU3UPOBATh  MPOLENYPY
U3MEPEHHs]T  YpPOBHS  3HAaHMW W yYMEHHH
00yyJaromerocs.
2 cemecTp
1 | Bxoanoit CpencTtBo  KOHTpOJIS, OpPraHM30BAaHHOE  Kak | YCTHBIM omnpoc - YO
KOHTPOJIb creruanbHas Oecena IIpenoaBaTess C
00y4aromuMcsl Ha TeMbl, CBA3aHHbIE C U3ydyaeMOn
JUCLUIUINHOM, M pPacCUMTAHHOE Ha BBIICHEHME
o0bema 3HaHUN oOyuaroierocs 1o
OIIpe/IelIECHHOMY pa3zelly, TeMe, IpodyieMe U T.I.
2 | IIpaktuyeckoe | Pemenue 3amay peKOHCTPYKTUBHOTO YPOBHS, Pemenue 3anau - 31




3aHATUE MIO3BOJISIONINE OIEHUBATH U TUAaTHOCTUPOBATH
YMEHUSI CHHTE3UPOBAaTh, aHATU3UPOBATh,
0000mmaTh GaKTUYECKUI U TEOPETUICCKUI
MaTepuai ¢ GOpMyITHPOBAaHUEM KOHKPETHBIX
BBIBOJIOB, YCTAHOBJICHUEM TPUYNHHO-

CJIICACTBCHHBIX CBsI3CH.

3 | Tecr Cucrema CTaHIapTU3UPOBAHHBIX 3amanuii, | Tectsr - T
NO3BOJISAIOIIASl  aBTOMATU3UPOBATh  MPOLENYPY
W3MEpPEHUsl  YpOBHS  3HAaHUM U YMEHHH

oOyJaromierocs.

MeTtoauyeckue MaTepuasbl, oONpeAesOIIMe NPOUeAYPbl OLEHUBAHMA 3HAHWI, YMEHWH,
BJIAJIeHUI M (MJIM) ONBITA AeSITeIbHOCTH, XapaKTepPU3yIIMX 3Tanbl (JOPMHUPOBAHUA KOMIIETEH NI,
1 cemectp
Bonpocel BxogHoro kourpoJis (YO):

DIIEKTPOHHOE CTPOEHUE CEPHI

ITonyuenue cepsl

CepoBogopona. Cynbduabt

Jnokeunn cepsl

CepHucTas KUcCioTa

CoiicTBa pa30aBIEHHON CEPHOM KUCIOTHI
CBolicTBa KOHIIEHTPUPOBAHHOM CEPHOU KHCIIOTHI

Xumudeckas TSXHOJIOTHS U €€ KJ'IaCCI/I(bI/IKaIII/Iﬂ
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[TpuHIUIIBI O0OTAIIEHUS CHIPhSI

[EEN
©

CymHOCTh KaTaym3a. BHIbI KaTATMTHYECKUX MTPOIECCOB
Bonpocs! 1u1s1 oT4era o jadoparopHoii padore Nel:
1. Kak ocymiectBuTh cienyromue npespaiierus: S — HyS — (NHy)oS — (NHy),Sp — H,S, — H,S
— S.
2. 3aKOHYUTE YPaBHEHUS PEAKIIUN:
a) HyS,+0, —
0) Na S,+SnS —
B) (NH3)2S2+H2SO4(koHI1.) —
r) (NH4)2S3+HNO;3(koHII.)—
n) BaS;+03+H,0—
3. IIpu B3aumopeiicTBuM W30BITKA CEpbl C CYIb(PUAOM HATPUs B KOHIIEHTPUPOBAHHOM BOJHOM
pacTBope TMPOUCXOAUT SIBJICHHE «KaTCHAIuM» cepbl. KaTeHamus - crnocoOHOCTH aTOMOB XHMHYECKOTO

3eMeHTa 00pa30BhIBaTh Pa3BETBICHHBIE U HEpa3BeTBIEHHbIE 1enu. CocTaBbTe ypaBHEHUE ITOM PEaKIIUH.



[IpuBeauTe rpynnoBoe Ha3BaHUE NPOAYKTOB PEAKIIUH.

4. Hazoswure crneayromue coeauuenus: Nay[Sy], Ko[Se], H2[S2], H2[Sa], H2[Ss], (NH4)2[Se]-

5. Ilepeuucnure TpeOOBaHUS, MPEAbIBISIEMbIE K MOMEIIEHUSAM Ui XPaHEHUS MOPOIIKOOOpa3HOM
CEpBI.

Bonpocs! 14151 oTueTa 1o jgadoparopHoii padore Ne2:

1. Kakwe u3 cyapdpumoB — Al»Ss, CrpSs, NapS, ZnS, PbS mnonsepratorcs runponusy? Jlate
onpezenenue ruaponusy. [louemy He Bce Cynab(huIbl, B COCTaB KOTOPHIX BXOJSAT MHOT03apsIHbIe KaTHOHbI
(T.e. conu cnabbIX OCHOBAHUN ), TUAPOIU3YIOTCS B pacTBope?

2. Kakoe KOIMUYecTBO AJIEKTPOHOB MPUCOEAUHUTCSA WIM OTCOEAMHUTCA OT a30Ta B a30THOM KHCIIOTE
U €€ B3aUMOJCHCTBHUHU C CEpOil MO peaKIUu:

S + 6HNO3; = H,SO4 + 6NO; + 2H,0?

3. Yro Takoe peakuus 1ucMyTanuu’?

4. ITpu Kako# cTeNeHNn OKHMCIICHHUS CEPhI €€ COSIMHEHMS HAa3hIBAIOTCS CYIbpuaaMu?

5. IlpuBenuTe mpuMep peakuu KOHIpONnopIuoHupoBanus. Kakue BemiecTBa npu 3ToM o0pa3yroTcs?

Bomnpoce! 1151 oTyeTa no jaboparopHoi padore Ne3:
1. Onpenenure 06beM cepHucTOro raza SO, Maccoit 26 T Ipu HOPMATBHBIX YCIOBHSX.

2. TazoBas cMech cocTout u3 3 1 kucioponaa u 5 11 okcuna cepsl (1V). O0beMbl ra30B MPUBEACHBI K
HOpPMAaJIbHBIM ycoBHsIM. PaccunTarh Maccy cMmecH.

3. Onummre crpoenne Monekynbl SO;. KakoBbl KHCIOTHO-OCHOBHBIE CBOMCTBA 3TOTO COCAMHEHMUS?
B o6ocHOBaHMM OTBETa NPUBEIUTE YPABHEHUS COOTBETCTBYIOIIMX PEAKIIHI.

4. OxapakTepu3yiTe MPOMBITIIICHHBIN crioco0 moyueHus SO,.

5. I'ne npumensierca SO, u cepHucras kucinora?

Bonpocs! 1i1s1 oTyera 1o J1adoparopHoii padore Ned:

1. Commm 200 Mt 3 M u 300 ma 4 M pactBopa cynbpuna Hatpus. PaccuutaTs MOJSpHYIO
KOHIEHTPALUIO MTOJIyY€HHOTO pacTBOpa.

2. Kaxkas macca cepuucroro Hatpus conepxutcs B 50 mi 0,6 M pactBopa?

3. Onummute crtpoeHue Mosiekyinbl NapS. KakuMu OKHCIUTENbHBIMH MM BOCCTAHOBMTEIbHBIMU
cBoiicTBaMM o0JsaziaeT 3To coeanHeHne? B 000cHOBaHMM OTBETa MPUBEANTE YPAaBHEHMS COOTBETCTBYIOLIMX
peaKuuii.

4. OxapakTepusyiTe B KpaTkoi (hopMe IPOMBIIUICHHBIH crtoco0 BoccTanoBieHus NayS yriem.

5. I'ne npumensiercss NapS?

Bonpocs! 1J1s1 oTyera 1o JadoparopHoii padore NeS:

1. CBoiicTBa THOCYNIb(ATa HATPHUSL.

2. Hamumure kaueCTBEHHYIO PEaKIUIO Ha THOCYIb(aT-HOH.

3. Ocobennoctu THOCYNb(AaTa HATPHSL.

4. Hanummre peakuuio AUCCOLUAINU Cyb(aTa HATpHUs U CyIb(pHUTa HATPHSL.

5. [Ipumenenue Tuocynbdara HATPUS.



Bonpocs! 14151 oTyera 1o JadoparopHoii padore Ne6:
1. Onpeaenuth MaccoBBIE JOJH AIEMEHTOB B cepHOU kKucioTe HpSO,.
2. Ilytem pazbasnenust 500 r 96 %-Hoil cepHOI KUCIOTHI BOAOU, CIENyeT MONYYUTh 25 %-HyI0 KHUCIOTY.
Kakoit 00beM BOJIBI 7151 3TOTO MOTpedyeTcs M Kakasi Macca pa30aBIeHHON KUCIOTHI MTOIY4UTCs?
3. [lepeuuncnure pu3HUECKUE CBOMCTBA CEPHON KHUCIIOTHI.
4. Buspl cepHON KUCIIOTHI.
5. 1o kakoMy IpHUHILIMITY B3aHMMOJCHCTBYET pa3z0aBiieHHas cepHas KUcioTa ¢ merauiamu. [IpuBenute
peakuuu.
3agauu AJ BHINOJHEHHS MPAKTHYECKHUX 3aHATHIA:
1. Onpenenuth obmiee coaepkanre SOz B 50%-HOM CepHOM KUCIIOTE.
2. OnpenenuTh KOHIEHTPAIMIO KHCIIOTHI, B KOTOpoi obiee coaepxanue SO3 cocrasiser 57,14%.
3. Ompenenutb Maccy 100%-HOW cepHON KHCIOTHI M BOJIbI, KOTOPBIE HEOOXOAMMO CMEIIATh [Tl TIOTyYSHUS
45%-Ho¥1 cepHOIi KHCIIOTHI.
4. Onpenenuts Maccy 20%-Horo oneyma, KoTopyro ciaeayer cMmemarb ¢ 10%-HON cepHOM KHCIOTOM I
nostyueHust 98%-Hoi KUCIIOTBHI.
5. Onpenenuth KOJUYECTBO TEIUIa, BBIAENsONIErocs npu pa3OabieHUn 90%-HOUW cepHOW KHCIOTHI /10
koH1eHTpanuu 50% H,SO4 mpu 20°C.
TecToBBIC 3a71aHNA:
Bapuant Nel
1. UHCeKTUIIUIBI - ITO
a) XUMHYECKHE TIpenaparsl, NpeaHa3HaYeHHBIC SISl CHIDKCHHS YPOXKas;
0) XMMHYECKHe MpenapaThl, IpeJHa3HauYeHHbIE JJI1 OTIYTUBAHUS MITHUII;
B) XUMUYECKHE TIPenaparsl, NpeHa3HauYeHHbIE ISl YHUUTOXKEHUSI BPETHBIX HACEKOMBIX;
T') XUMHYECKHUE Mpenaparsl, IpeIHa3HAuCHHBIE /U YHUUTOXEHHS OaKTepHiA.
BapuanT Ne2
1. B kakoM COCTOSIHUM HaXOIUTCSI caMOpo/iHas cepa?
a) B TBEP/IOM,;
0) B JKHJIKOM,
B) B Ta3000pa3HOM,
') B pACTBOPEHHOM.
BapuanTt Nel
2. Kondurypariius BHEIITHETO AJIEKTPOHHOTO CIIOSI aTOMa CEPBI
a) 3s% 3p*;
6) 1s%
B) 4s° 4p*;
r) 252 2p*.
Bapuant No2



2. Haunbonee xapakTepHBbI CTENICHH OKUCIICHHSI CEPhI B COSTUHEHUSAX
a) +4; +6;

0) -2; +2; +4; +8;

B) -2; +2; +4;

r) -2; +2; +4; +6.

Bapuant Nel

3. Ilpu kakoit Temneparype IIaBjIeHUs cepa MEHSET I[BET Ha OypbIii?
a) npu 100 °C;

0) ipu Boie 160 °C;

B) okoJo 190 °C;

r) ipu 50 °C.

BapuanT Ne2

3. Ilpu kakoil TeMIieparype IUIaBJIEHUS cepa MEHSET LIBET ¢ Oyporo Ha TEMHO-KOPUYHEBBIN?
a) pu 100 °C;

6) mipu Boite 160 °C;

B) okoiio 190 °C;

r) ipu 50 °C.

Bapuant Nel

4. ®opMmyna CEpHUCTOTO aHTUAPUA

a) SO;

0) S20;;

B) SOy;

r) SOs.

BapuanT Ne2

4. dopmyna cepHOTO aHTHAPUIA

a) SO;

0) S,0,;

B) SOy;

) SOs.

Bapunant Nel

5. Kakoe Kom4ecTBO MOJIEKYIT CEpbl y4acTBYeT Ipu oOpa3oBaHuM SyBrp?
a)l;

0) 2;

B) 3;

r) 4.

Bapuant Ne2

5. Kakoe KOIM4eCcTBO MOJIEKYJT CEPhI y4acTByeT mpu oOpazoBanuu AlyS3?



a) 1,

0) 2;

B) 3;

r) 4.

BapuanTt Nel

6. Kakue npoaykTel 00pa3yroTcs Mpu B3aUMOJACHCTBUU KOHIIGHTPUPOBAHHOW CEPHOM KHUCIIOTHI C CEPOM TP
JUTUTEIIbBHOM HarpeBaHUM?

a) SO+Hy;

0) SO+2H,0;

B) 3S50,+H5;

r) 3SO21+2H,0.

BapuanT Ne2

6. Kakue npoaykTel 00pa3yroTcs Ipy B3aUMOIEHCTBUN Pa30aBIE€HHON a30THON KUCIIOTHI C CEpoit?

a) NO+Hy;

6) H,SO4+2NO7T;

B) NO,+H,S0Oy;

F) 3NO,+2H,0.

Bapuant Nel

7. Kakoe Bpemsi HEOOXOIMMO JUIsl OTCTOSI CKB)XKMHBI B MEPHOJ €€ OCBOCHHUS Mepel MEePBhIMU OTKAuYKaMu
CEpBbI C Mojiauyeil TerIOHOCUTENS?

a) 1 ygac;

0) 30 muH;,

B) 5 MHUH,;

r) 3 vaca.

BapuanT Ne2

7. Kax Ha3bpIBaeTCst nepuojl paboThl CKBRXXUHBI IPU MOA3EMHON BBIIJIABKU CEPBI, KOTOPBIN XapaKTEepU3YyeTCs
MIOCTETIEHHBIM CHI)KEHUEM €€ MPONYKTUBHOCTH, YBEIMUEHUEM YMCIIAa IIPOPBIBOB BOABI IIPU OTKAYKE CEpBHI,
MOBBIIIEHUEM YAETIBHOIO pacxo/ia TEMJIOHOCUTENS U HEYCTOWYMBBIM PEXXUM J00bIYN?

a) TIepUo/I OCBOCHUS,;

0) mepron cTabUILHOM pabOTHI;

B) MEPHOJ CHIXKEHHSI TPOM3BOJUTEIHHOCTH,

I') IepUOJ] 3aBEPIIECHUS IKCILUTYaTaI1H.

Bapunant Nel

8. Kak HazpIBaeTCsl METOJl IMOJIYYEHHsI Cepbl, KOTOPBIH XapaKTepU3yeTCsl CIEAYIOIUM YpaBHEHHEM: 2
FeS,—2 FeS + S,?

a) rnostydueHue cepsl merogoM Kiayca.

0) BOCCTaHOBJIEHHE CEPHUCTOIO T'a3a TBEPABIMHU WU Ta3000pa3HbIMH BOCCTAaHOBUTEISIMU;



B) BOCCTAHOBUTEIbHAS IJIaBKA METHOTO KoTueana mo merony Opkia;
I) TepMUYECKasi BO3TOHKA YaCTH CEPbl, BXOJSIICH B COCTAaB MHUPUTA.
Bapuant Ne2

8. Uto Takoe mTeitH?

a) OCHOBHOM MPOAYKT, CTJIaB CYTb(HI0B XKelie3a U IIBETHBIX METAJUIOB IEPEMEHHOTO COCTaBa,;

0) MPOMEXYTOYHBINA UM TOOOYHBIN MPOYKT, CIIJIaB CY/Ib(UI0B Kelle3a U [IBETHBIX METAJIIOB IEPEMEHHOTO

COCTaBa;

B) IPOMEKYTOUHBIN UM NOOOYHBIN IPOAYKT;

') OCHOBHOU IPOIYKT, CIJIaB CYAb(HUI0B TSKEIBIX METAJIIOB.
Bapuant Nel

9. U3 yero coctout 60noTHas pyna?

a) Ca(OH)y;

6) Fe(OH)s;

B) Al(OH)3;

r) Mg(OH),.

Bapuant No2

9. Kakoe xonmm4ecTBO cepbl 00pa3yercsi MpH OYMCTKE KOKCOBOTO Ta3a OT CEpPOBOAOPONA aKTHBHUPOBAHHBIM

yriem?

a) 90%;

6) 99%;

B) 100%);

r) 10%.

BapuanTt Nel

10. JIns xakux neneil npumeHseTcs cenaparop B rexHonoruu Kiayca?

a) JUIsl OT/IETICHUSI IPUMECEH OT KHCJIOT0 Ia3a, MOCTYNAIOUIEro B peaklHOHHYIO [eyb;

0) [UId OTZIeNIeHUs BJIary OT Ta3a, MOCTYMAIOLIEro B 1e4b 010IPEBa,;

B) JUISL OTJENICHUSI CEpbI OT KMCIIOTO Ta3a, MOCTYNAIOIIEro B pEakI[MOHHYIO NeYb;

I') AJIs1 OT/AEJTICHHUS Ta3a OT Cephl, MOCTYMAIOIEeH B KOHAEHCATOP.

Bapuant Ne2

10. Kak Ha3piBaeTca cTaausi TMOJYy4EeHUS cepbl B TexHojoruu Kiayca, KoTOpass COCTOMT
MIOCJIEZIOBATENIbHBIX ONEpAlMil HArpeBa, KaTAIUTUYECKON PEAKIIMU U OXJIaKIEHUs, KOHAeH cauun?
a) TEXHOJIOTMYeCcKas;

0) mapoBasi;

B) KaTaJuTH4ecKas;

I') TepMHYECKas.

2 cemecTp

us3
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Bonpocsl BxoaHoro koutpoJs (YO):
CaolicTBa cepbl
CrniocoObl oy4eHus cepbl
Buas! BellTyCKaeMo# cepsl
[IpuMeHeHue ceprl B IPOU3BOACTBE CEPHON KUCIOTHI
CniocoObI MPOU3BOJICTBA CEPHOM KUCIIOTHI
CTpoeHue U CBOMCTBA CEPHOM KUCIOTHI
OO0miue cBeACHUSI O CEPHUCTOM aHTHAPAJIE
OO0m1me cBeICHUSI O CEPHOM aHTHAPAJIEe
ChIpbe ISt MPOU3BOJICTBA CEPHOM KUCIOTHI
[Teun nyist 06kura KomyeaHa
3agauu AJ BHINOJIHEHHS MPAKTHYECKHX 3aHATHIA:
1. K 100 kr 50%-Hoii cepHOM KucioThl npubaBuian 15 kr Bojpl. Onpenenure KOHIEHTPALMIO
MOJTYYUBIIEICS KUCIOTHI U TIOBBIIICHUE TEMIIEPATYPHI B pE3yNbTaTe pa30aBIcHUsS
2. Cxonbko FeS; copepkuTcs B MpUPOIHOM KOTYEIaHe, €CIIH 110 JaHHBIM aHaJIn3a cepbl B HeM 42,5%7
3. Ilpu nosy4eHUH CEpHOM KHUCIOThI KOHTAKTHBIM CIIOCOOOM Ha | T CKMIaeMoro KojdelaHa ¢ CoAepKaHHUe
42,5% cepbl mpakTUYecKH noiydaetcst 1,2 T oneyma, comepixkamiero 20% «cBobomnoro» anruapuna SOs.
OnpenenuTth MPOLEHT BbIX0/1a CEPHOMN KUCIOTHI.
4. U3 320 T xomuenana FeS; ,comepxamero 42, 5% cepor S, 6bu10 nomydeno 270 T cepuuctoro raza SO;.
Berauciute pacxoansiii koaddunueHt u Beixoq SO, mo cepe.
5. B KOHTaKTHOM armapaTte B Te4eHue cyTok okucisercs 170 T anrunpuna SO,, crenens okucineHus 98,7%.
Onpenenuts MPOU3BOIUTENLHOCTD B KI/4.
TecToBBIC 3a1aHKA:
Bapuant Nel
1. Cepa, m3roraBimBaeMas IyTéM TOHKOTO IOMOJIa CEphl BBICOKOW UYHCTOTHI B TOKE HMHEPTHOTO Trasa,
Ha3bIBACTCS
a) cepoii 0co00 YUCTOTHI;
0) TUIacTMHYATON cepoii;
B) MEAUITUHCKOMN CEpOii;
T') MOJIOTOH CEpOH.
Bapuant Ne2
1. Cepa, monyyaemasi yTeM OXJIQKJIEHUS PACILIABICHHON Cephl HA CIENUAaIbHOW TPAHCIOPTHOH JIEHTE,
KOTOpAast ABMKETCS HaJl OTKPBITBIMH OaKaMU C OXJIKIAIOICH BOJIOH, Ha3bIBACTCS
a) cepoit 0co00M YHCTOTHI;
0) TUIacCTUHYATON Cepoii;
B) TPaHyJIMPOBAHHOM CEepoii;

T') KOMOBOM Cepoii.



BapuanTt Nel

2. Meroa monydeHHs MOJMMEPHON Cephl, KOTOPBIA MO3BOJISET MOJydarh BhICOKOMpoueHTHyo (80-90 %)
HOJIMMEPHYIO Cepy IIPU JOCTaTOYHO CJIOXKHOM annaparypHoM o(hOpMIIEHUH, Ha3bIBaeTCA
a) METOJIOM OBICTPOIO OXJIAXKAECHUSI PacIlIaBOB,;

0) MEeTOI0M OBICTPOTO OXJIAKJCHHS TAPOB CEPHI,

B) KOMOMHMPOBAHHBIM METOJOM IOJIyYEHHS CEpHI;

I') METOJIOM B3aUMOZECHCTBUS IMOKCH/IA CEPBI C CEPOBOAOPOIOM B BOJAHOM cpelie.
BapuanT Ne2

2. Meron mnomy4yeHUs NOJUMEPHOM CEpbl, KOTOPBIA IO3BOJISIET IOJIYy4YaTbh BBICOKOYMCTBIM IOIMMEPHBIN
IPOJYKT IIPU 3HAUUTEIbHBIX SHEPro3arparax, Ha3bIBAETCs

a) METOJIOM OBICTPOTO OXJIAXK/ICHHSI PacIljaBoB,;

0) MeTOI0M OBICTPOTO OXJIAKICHHS TAPOB CEPHI,

B) KOMOMHMPOBAHHBIM METOJ/IOM IOJIYYE€HHUS CEPbI;

I') METOJIOM B3aUMOZEHUCTBUS IUOKCH]IA CEPBI C CEPOBOAOPOIOM B BOJHOM cperie.
Bapuant Nel

3. CKOJIBKO MPOLEHTOB BCEW MPOM3BOIMMON CEphl HAIIPABISETCS HA IIPOU3BOJICTBO CEPHOM KHCIOTHI?
a) okouio 10;

0) okoo 50;

B) okoJo 90;

r) okoJio 70.

BapuanT Ne2

3. UToOb!I MONMy4uTh 1 T CEPHOM KHCIOTHI, CKOJIBKO HY)KHO CXK€Ub KI' CEpbI?

a) okoiio 50;

0) okomo 100;

B) okosto 1000;

r) okoso 300.

BapuanTt Nel

4. B xauecTBe KaKOro MHrpeJueHTa NpUMEHseTCs cepa B IIUHHON MPOMBILIUIEHHOCTH?
a) B Ka4eCTBE HATIOJIHUTEJIS,

0) B KaueCTBE BYJIKaHU3UPYIOIIETO arcHTa,

B) B Ka4eCTBE aKTHBATOPA;

I') B Ka4yecTBe cTabuimsaropa.

Bapuant Ne2

4. Kako#t BUI cepbl UCTIOIB3YETCS B KAYECTBE HOBOTO BYJIKAaHU3HUPYIOIIETO areHTa?

a) yemrynyaras cepa,

0) rutacTUHYaras cepa;

B) COTIOJIUMEpPHAs cepa,



I') IOJINMEpHas cepa.

BapuanTt Nel

5. B kakoii 006J1aCTH CTPOUTENHCTBA IPUMEHSETCSI CEpHBIN OMTYM U cepoacdanbr?

a) 7151 TOJIy4eHHSI CEPHOTO OETOHa;

0) JU1s1 TOJTYYEHHUSI IOPOKHBIX CTPOUTENBHBIX MaTEPUAJIOB;

B) JJISl IOJYYESHUS TUAPOU3OIIALIMOHHBIX MaTepUasoB,;

T) JUISl IPOTIUTKH MOPUCTHIX Tell.

BapuanT Ne2

5. B kakoif 0061acTH CTPOUTEIHCTBA IPUMEHSIETCS «BOJOPACTBOPUMAS cepay?

a) JIJIs1 TIOJTYYCHHSI CEPHOTO OETOHA;

0) /Ui ONTyYeHUsl JOPOKHBIX CTPOUTEIBHBIX MaTepUasoB;

B) IS MOTYYEHUS THAPOU3OIISIIMOHHBIX MaTepUaoB,;

T') i1l TPOTIUTKU TTOPUCTHIX TEII.

Bapuant Nel

6. CKOJIbKO MOJIEKYJT CEpHHCTOTO aHTHIpHAa 00pa3yeTcs IpHu 00KUTe CEPHOTO Komueaana’?
a) 4,

0) 11;

B) 2;

r) 8.

BapuanT Ne2

6. CKOJIbKO MOJIEKYJI CEPHOTO aHTHAPUJIa 00pa3yeTCsi TPU OKUCICHUH CEPHUCTOTO aHTUApuaa?
a)l;

0) 2;

B) 3;

r) 4.

BapuanTt Nel

7. Ilpu KaKMX OCHOBHBIX YCIOBUSX MOJYYAIOT CEPHYIO KHCIOTY KOHTAKTHBIM CITOCOOOM?
a) B MPUCYTCTBUU KaTalu3aropa Mpu BBEICOKOH TeMIeparype;

0) pH BBICOKOM TeMIIepaType;

B) B IIPUCYTCTBUH KaTaJn3aTopa MpH HU3KOH TeMIeparype;

T') IPY HU3KOU TemIeparype.

BapuanT Ne2

7. CepHas KHCIIOTa, MOJTY4YeHHAs HUTPO3HBIM CIIOCOOOM OTIMYAETCS OT CEPHOM KHCIOTHI, MOTYyYECHHON
KOHTaKTHBIM CIIOCOOOM

a) HU3KOM KOHLIEHTpALIUEeH;

0) BBICOKOI KOHIIEHTpaIUeH;

B) BBICOKOW KOHIICHTpAIIMEH, HAUIMYNEM ITPUMECEH OKHCIIOB a30Ta U APYTUX BEIIECTB;



') HU3KOM KOHLIEHTpalMen, HaJTu4leM MPUMECeil OKUCIIOB a30Ta U JPYTUX BEILIECTB.
BapuanTt Nel

8. Ecniu B cmecu Ha 1 monb SO3 npuxonuTcst 2 MoJist BOJBL, TO TaKasi CMECh Ha3bIBACTCS
a) 0JIEyMOM,;

0) BOAHBIM PACTBOPOM CEPHUCTOTO AHTUIPUJIA;

B) BOAHBIM PaCTBOPOM CEPHOU KHCIIOTHI,

I') BOIHBIM PaCTBOPOM OJieyMa.

BapuanT Ne2

8. Eciu B cmecu Ha 1 Monb Boas! npuxoautes 2 Mmoist SO3, TO Takasi CMECh Ha3bIBACTCS
a) 0JICYMOM,;

0) BOIIHBIM PACTBOPOM CEPHHUCTOTO aHTHAPUIA;

B) BOJAHBIM PaCTBOPOM CEPHOU KHUCIIOTHI,

I') BOIHBIM pacTBOPOM OJIeyMa.

Bapuant Nel

9. C noBsIlIEHUEM TEMIIEPATyPhI IJIOTHOCTh CEPHOM KUCIOTHI

a) YBEJIMYUBACTCA;

0) cHayaJIa yMEHBIIAETCs, & 3aTeM YBEIUYUBACTCS;

B) YMEHBIIIAETCS;

T') HEe U3MEHSETCS.

BapuanT Ne2

9. C MOBBIIIIEHHEM TEMITEPATYPHI BI3KOCTh CEPHON KHUCIIOTHI

a) yBeJIHYHBaeTCH,

0) cHauaa yMEHbINIAETCs, a 3aTeM yBEIIMUHBACTCS,

B) YMEHBIIIAeTCS;

') HE U3MEHSETCS.

BapuanTt Nel

10. KonuenTpanus cepHOro aHrupua B TEXHUYECKOM OJIEyME COCTaBIIAET, %o

a) 24;

0) 19;

B) 30;

r) 10.

BapuanT Ne2

10. KonuenTpauus cepHoi KUCIOThl B KOHTAKTHOM YIydlIEHHOW cepHOM KucioTe copra 1 cocrasisert, %
a) 92,5-94,

6) 90-91,;

B) 75;

r) 75-90.



IIkana oueHKH BXOJHOT0 KOHTPOJIsl, 0TYeTAa Mo JadopaTopHoii padore:

3auTeHo: 3a/laHue BBINOJIHEHO BEPHO, CIAHO B YCTAHOBJIECHHBIE CPOKHU

He 3auteno: 3agaHue He BBINOJHEHO, BBHIIOJHEHO C OLIMOKaMH, KOTOpble TpeOyeTcs MCHpPaBUTh,
WIM CAHO I10CJIE€ YCTAaHOBJIEHHOI'O CPOKa

Ilkana oueHkH 3a1a4, TecTa (B MPOIECHTAX):

IIpoueHTHI
TpeOoBaHus K 3HAHUAM

100-85 OTBeThl Ha NOCTAaBJIEHHBIE BOINPOCHI IIOJHBIE, YETKUE U Pa3BepHyThle. Pemenus 3agau
JIOTMYHBI, JI0Ka3aTeJIbHbl U JEMOHCTPUPYIOT aHAIUTUUECKUE U TBOPUECKUE CIIOCOOHOCTH

CTYACHTA.

84-70 I[aI-OTCH IIOJIHBIC OTBCTBI HaA IMOCTABJICHHLIC BOIIPOCHI. IToka3zano YMCHHUEC BBIACIIATDH
MNMPUYIUHHO-CIICACTBCHHLIC CBA3H. HpI/I pemieHun 3aaa4 AJONYHICHbI HC3HAYUTCIIbHBIC

OIHI/I6KI/I, HCITPABJICHHBIC C TIOMOLIIBIO «HABOJAIINX)» BOIIPOCOB MPCIIOAaABaATCIIA.

69-60 OTBeThbl Ha BOIPOCH! U PEIIEHUs MMOCTABICHHBIX 3a]la4 HEJJ0CTaTOYHO IMoJHble. Jloruka u
[I0CJIEZI0BATENbHOCTh B PELICHUM 33/Ja4 MUMEIOT HapylleHus. B oTBeTax OTCYTCTBYIOT

BBIBOJbI.

OreHKY 6 Oannax BBICYUTHIBAIOTCS MYTEM MPOU3BEACHUS BEIMYUHBI BBICTABJICHHOIO MPOILIEHTA IS
KOHKPETHOT'O BHJIa TEKYIIIETO KOHTPOJISL HA MPEIBAPUTEIHHO BBIJICJICHHOE ISl HETO KOJIMYECTBO OaJIOB (B

npejenax pasjiena).

OI_ICHI/IBaHI/Ie CTYACHTA Ha 3alUTE 3a4eTa 1Mo AUCHUILINHE «XHUMHYECKas TEXHOIOTHSA HEOPTaHNYCCKUX

BelecTB. TexHoaorus CCPBI U CepHOI\/'I KHCIIOTBI»:

Banawl Ouenka (6aa
(uToroBoit 3a OTBET Ha
TpeGoBanus kK 3HAHUAM
PEUTHHIOBOM 3avere)
OLIEHKH)

— OueHKa «3auTeHO» €ClIi OH MMEET 3HAaHUA OCHOBHOI'O MaTepuarna,
€CJIM OH TPOYHO YCBOWJI MPOTPAMMHBIA MaTepua, MOCIeI0BaTeIbHO,
YETKO M JIOTUYECKH CTPOMHO €ro M3jaraer ero Ha 3adere, BiajeeT

«3aumeHo» HCO6XOI[I/IMLIMI/I HaBbBIKaAMU U MPUEMaMH UX BBINIOJIHCHHA, YMECET TCCHO

100-65
- 35 6annog | yBSA3bIBaTh TEOPHIO C MPAKTUKOM
— VY4eOHbIE JTOCTMKEHUS B CEMECTPOBBIM MEpHOJ U pe3ylbTaTaMu
pYOEKHOTO  KOHTPOJSl ~ JEMOHCTPUPYIOT  JOCTaTOYHYIO  CTENEHb
OBJIAJICHUS IIPOIPaMMHBIM MaTEPUAIIOM.
— Or1eHKa «HE 3a4TE€HO» BBICTABIIETCSI CTY/ICHTY, KOTOPBIH HE 3HAeT
«He 3aUmeHO»
64-0 3HAYUTENIbHOM  YacTW  MpPOrpaMMHOIO  MaTepuaia,  JOIyCKaeT

- 0 bannos
cyliecTBeHHbIe OmuOKu. Kak mpaBuiio, oleHKa «HE 3a4TEHO» CTaBUTCS




CTyJICHTaM,

pYOE)KHOrO KOHTPOJS JAEMOHCTPUPOBAIM HE BBICOKYIO

KOTOpbIE HE€ MOTyT TMPOAOKUTH o00ydeHue 0e3

JTIOTIOJTHUTEILHBIX 3aHATHI M0 COOTBETCTBYIOIICH AUCITUTUIHHE.

— VY4yeOHBIE OCTMKEHUS B CEMECTPOBBIM MEPUOJ U pe3ydbTaTaMu

CTCIICHb

OBJIaZICHUSA TPOT'PAMMHBIM MAaTCPUAJTIOM 110 MUHHUMAaIbHOM TUIaHKE.

Crynent, nomyuuBmmii meHee 60% OT MakCHMajdbHOTO Oaiyia 3a paszaen JUCHUIUIAHBI WA

IMPOMEKYTOUHYIO aTTECTALIUIO, CHUTACTCA HEATTECCTOBAHHBIM I10 HaHHOﬁ JUCHHUIIIINHE.

OLIGHI/IBaHI/IC CTYACHTa Ha 3K3aMEHE€ 110 AUCHUIIINHC «XHUMHYECKAs TEXHOJOTHS HCOPTraHUYCCKUX

BemecTB. TexHonorus CCPBI U CCpHOfI KHCIIOTBD):

banisl
(utoroBoit OcBoenue
. . . TpeGoBanusi K 3HAHUAM
PEUTUHIOBOM | KOMIIETEHIH
OIICHKH )
100-85 [IponBunyTthlii | OTBETBI Ha MOCTAaBIEHHBIE BONPOCHl IOJHBbIE, YETKUE U
YPOBEHb pa3BepHyTble. PemeHuss 3amad  JOTHYHBIL, JOKa3aTeNbHBI |
JEeMOHCTPUPYIOT ~aHAJUTUYECKHE M TBOPUYECKHE CIIOCOOHOCTH
CTYyJEHTA.
84-70 Cpennnii JlaroTcst mosIHBIE OTBETHI HA IOCTaBJICHHBIE BOIpOCHL. [lokazaHo
YPOBEHb YMEHHUE BBIIENATh MPUYNHHO-CIIEACTBEHHBIE CBs3H. [Ipu pereHnun
3ajjay JIONMYyLIeHbl HEe3HauuTeNbHble OIIMOKH, HCIpPABJICHHBIE C
MIOMOIIBIO «HABOJIAIIMX» BOIPOCOB MPEMOAaBATEINS.
69-60 bazoBsrii OTBeTbl Ha BONPOCHI M  pEIHICHUS TIOCTABICHHBIX  3a/ad
YPOBEHb HEIOCTaTOYHO TMoHbIe. JIorHKa U MoCceI0BaTeNbHOCTD B PEIICHHN
3ajJ]ad UMEIOT HapyleHus. B oTBeTax oTCYyTCTBYIOT BBIBO/IBI.

Crynent, nomyuuBmmii meHee 60% OT MakcUManbHOrO Oanmna 3a pasfuen JAUCIHUIUITMHBL WJIH

IMPOMEKYTOUHYIO ATTECTALIUIO, CUUTACTCA HEATTCCTOBAHHBIM I10 JIaHHOﬁ JUCHHUIIIINHE.

HroroBas OLICHKA BBICTABJIACTCA IIYTEM IICPEBOJA Ha6paHHI>IX 0aIOB B COOTBETCTBUU CO CHC,Z[YIOH_Iefl

TadInIeh:
OreHka 10 S5-0aJUTbHOH IIKaje CymMma 0aijioB 3a pa3zieiibl 1 Orenka ECTS
9K3aMeH
5 — «omauunoy 90-100 A
85-89 B
4 — «xopowoy» 75-84 C
70-74
D
3 wd 65-69
«yoosremeopumeilbHo» 60-64 E
2 — «Hey008IemMBOPUMENLHOY Memnee 60 F




Y4eOHO-MeTOAMYECKOE U MH(POPMALIMOHHOE 00ecrieyeHne Y4eOHOM TN CIUTIITHHbI
OcHoBHas nuTeparypa:
OcHoBHas
1. Kozaneposa O.A., Hudpranmue C.W. TexHONIOTHSI MUHEPATBHBIX YA0OpeHUN: yyeOHOE mocodue. -
Boponex : BI'VUT, 2016. - 183 c.— Pexum JIOCTYTIA:
https://www.studentlibrary.ru/ru/book/ISBN9785000320709.html

2. AxwmeroB T.I., Bycerrun B.M., Taiicun JIL.I'., AxmeroBa P.T. Xwumwuueckas TeXHOJIOTHS
HEOPraHMYECKUX BellecTB : yueOHoe mocobue. - CII6 : M3matenbctBo «Jlauby», 2019. - 452 c. — Pexum

noctyna: https://e.lanbook.com/reader/book/119611/#2

3. Mocksuue [O.A., I'puropuueBa A.K., IlaBnoB O.C. Teopernueckue OCHOBbI XMMUYECKOU

TEXHOJIOTUH : ydeOHoe mocobme. - CII6 : M3marenbctBo «Jlamp», 2020. - 272 c¢. — Pexum pocryna:

https://e.lanbook.com/reader/book/130185/#63

JlomosHuTEIBLHAS
4. TIpoxodre B.FO. O6opynoBanue mpou3BOACTB HEOPraHUUYECKUX BEILIECTB: yuyeOHOE mocodue. —
WBanoBo : MBan. TroC. xXmM.-rexHon. yH-T, 2016. - 115 c¢.— Pexum pocryna:

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

5. 3yboBa H.I'. Ilonydyenue amnorponuuyeckux MoAudukanuid cepsl / Mertonndyeckue ykasaHus K
BBITIOJIHEHHIO JTa0OpaTopHBIX pad. Anpodamms, 2020.

6. 3yooBa H.I'. CmoiictBa cepsl u ee coenuHeHUN / MeToaWYecKkne yKa3aHWUsS K BBIMOJHEHHUIO
nabopaTopHbIX pad. Anpoobarus, 2020.

7. 3yooBa H.I'. CsoiictBa oxcuma cepsl (IV) / Metoaumdeckue ykasaHUS K BBIIOJIHEHUIO
nabopaTopHbIX pad. Anpobarus, 2020.

8. 3y6osa H.I'. KonmnuecTBeHHOE ompezeneHHe CepHHCTOro HaTpus/ MeTonudeckue yka3zaHHUs K
BBITNOJIHEHUIO JIabopaTopHbIX pad. Anpoobarus, 2020.

9. 3ybosa H.I'. Cunre3 THocymbdara Harpuss / MeToauveckne yKa3aHUsS K BBITOJHEHHUIO
nabopaTopHbIX pad. Anpobarus, 2020.

10. 3yboBa H.I'. CgoiictBa cepHOll KHCIOTBI / MeToauyeckue YKa3aHHs K BBIIOJHEHUIO
nabopaTopHbIX pad. Anpobarus, 2020.

11. 3yboBa H.I. Pacuer mnokasarteneil mporecca OOOTANICHUS CEPOCOAEPKAIIETO ChIpbs /
MeTtoanueckue yka3zaHHsl K BBHITIOJTHEHHUIO pakTHUecKux pad. Anpobanus, 2020.

12. 3yboBa H.I'. Pacuer BBIXOZa CEpOCOAEPIKAILETO CBHIPbS B MPOIEHTHOM OTHOUICHWH /
Metoanieckue yKka3aHus K BBITTOJIHEHUIO TIPAKTUYECKUX pad. Ampobarnus, 2020.

13. 3yb6osa H.I'. Pacuer ¢u3uKO-XMMHYECKHX TIOKa3aTelell CcepHOW KHUCIOThI W ojJeyma /
MeTtoanueckue yka3zaHHsl K BBITIOJIHEHHUIO pakTHUecKux pad. Anpobanus, 2020.

14. 3y6oBa H.I'. Pacuer rtemnoBoro 3¢ddexra pa3daBneHHss cepHOM KHUCIOTHI / MeToaudeckue

yKa3aHUs K BBITOJTHEHUIO MTPaKTUUeCKuX pad. Ampoodamus, 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

15. 3yooBa H.I'. Pacuer npon3BOAUTEIBHOCTH U HHTCHCUBHOCTH CEPHOKHCIOTHOTO 000py1oBaHus /
Metoanueckue yka3aHus K BBITIOJHEHHUIO IPAKTHIECKUX pad. Anpobartus, 2020.

16. 3y6osa H.I'. Pacyer moxkasarenell mporiecca MOJYYSHHS CEpHUCTOro raza / MeTtomuueckue
yKa3aHHs K BBITIOJIHEHHUIO TpakTHUecKuX pad. Anpobanus, 2020.

17. 3yboa H.I'. Pacyer cymmnpHOW Oammau / MeTonuyeckue yKa3aHUS K BBITIOJTHEHHIO
npakThueckux pad. Amnpobdamms, 2020.

18. 3yboBa H.I'. Pacyer koimuecTBa KOHTAKTHOM MacChl B ammapare ¢ IPOMEKYTOYHBIM
TermoooMenoM / Metoandeckne yka3aHHus K BBITOJIHEHUIO TPAaKTHYECKuX pad. Anpodanus, 2020.

19. 3y6oBa H.I'. Pacder koHTaKTHOrO ammapara ¢ J00aBJIEHUEM BO3yXa TOCJE CI0€B KOHTAKTHON
Macchl / MeToinueckne yKa3aHus K BBIMOJHEHUIO MPAaKTHUECKUX pad. Ampooarus, 2020.

20. 3y6oBa H.I'. MatepuanbHblii 6anaHc CylIMIbHO-aOCOPOLIMOHHOTO OTAeNeHus: / Mertoanueckue
YKa3aHHU K BBIITIOJIHEHUIO IPAKTHUECKUX pad. AnpoOanus, 2020.

21. 3y6oBa H.I'. Pacuer OGamnu KoHaeHcaTopa / Meronudeckue YKa3aHHsS K BBITOJHEHUIO
npakThYeckux pad. Amnpoodamws, 2020.

22. 3y6oBa H.I'. PacueT mpou3BOIUTENBHOCTH Ta30/lyBKU (HarHerarens) / Meroanueckue yKa3aHus
K BBITIOJTHEHUIO IPAKTHUYECKUX pad. Ampobarus, 2020.

23. MyxuienoB W.I1. PacueTsl XMMHKO-TEXHOJIOTHYECKHUX TporieccoB: yueOHuk / U.I1. MyxieHos. -
M. : Anpsnc, 2018.-248 c.

24. Kypnan «Ycmexu B XUMHM M XHUMHYECKOM TexHomorum». - Pexum pgocryma:

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

25. XKypnan «Tpyast BI'TY. XuMus u TeXHOJIOTHS HEOPraHMUECKUX BEIIECTB». - Pexxum mocryma :

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

26. Kypnan «Tonkue XUMHUYECKHE TEXHOJIOTHH. - Pexum JIOCTyTa:

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

DJIeKTpPOHHO-0nb1uoTeunbie pecypest BUTU HUAY MUDU

- 3JIeKTpOHHO-OMOnMoTeuHass cuctema HUAY MUOU (cBuneTenbcTBO 0 TrocynapcTBEHHON
peructpanuu 6a3sl JaHHbIX Ne 2012620735 ot 01.08.2012 r.) 6€3 orpaHrueHHs KOJMYECTBA M0JIb30BaTeNeH
u 06e3 OrpaHUYeHHs CPOKa UCIIOJIb30BAHUS PECYPCOB;

- DJIEKTpPOHHO-OMONHMOTeuYHass cuctema «KoHCynbTaHT cTyaeHTa» (OOLIECTBO C OTrpaHUYEHHOM
oTBeTcTBeHHOCThIO «[lomurexpecypey»). Jorosop Ne 12-21-910 ot 16.07.2021 r. Ha mpenocTaBiieHHE
JIOCTyMa K 3JIEKTPOHHOM OMOIroTeke K KoMIuiekTaM «MeauinHa. 3apaBooxpanenue. bazoBas KoyuieKkuus»,
«Kuurn wm3parensctBa «®Denukcy, «M3marensckuit tom MOMUMy», «Kuurm wmzparensctBa «lIpocmexTy:
«MHOoCcTpaHHbIe A3bIKWY... 10 31.08.2022 1.;

- DJIEKTPOHHO-OMONIMOTEUHass cuctema «ANOykc» (moroBop Ne 09-21-910 or 02.07.2021 r.) Ha
npenocrasienue nocryna no 31.08.2022 r.;

- 3JIEKTPOHHO-OnOMoTeuHas cucrema «Jlaupy» (moroBop Ne 10-21-910 ot 16.07.2021 r. TOoaBKO Ha


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

KHUTHU u3arenserBa «Jlanby») Ha npenocraBieHue gocryna no 31.08.2022 r.;

- JJIGKTPOHHO-OMOMMoTeuHas cuctema «Jlaub» (moroBop Ne 11-21-910 ot 16.07.2021 r. Ha KHUTH
JIPYTUX M31aTeIbCTB-TIAPTHEPOB U3IaTEIbCTBA «JIaHby) Ha mpemocTaBieHue gocryna mo 31.08.2022 r.;

- 3JIeKTPOHHO-OHGmHoTeunas cuctema «FOPAUT» (norosop Ne 13-21-910 ot 30.08.2021 r.) Ha
npenocrasienue gocryna mno 31.08.2022 r.;

- JJIEKTpOHHO-OMOIMoTeunas cucrema «KoHcynbTanT Bpada» (moroBop Ne 590KB/05-2021 ot
01.06.2021 r.) Ha nmpenoctasienue nocryna mo 06.08. 2022 r.;

- 2JEeKTpOHHO-OmOmuoreyHas cucrema «BOOK.ru» (moroBop Ne 56 or 21.06.2021 r.) Ha
npenocrasienue pocryna mno 31.08.2022 r.;

- Hay4Has JJCKTpOHHas OuOimoreka «elibrary» (morosop Ne SU-353/2022 ot 14.12.2021 r.) Ha
npeaocrasieHue gocryna o 31.12. 2022 r.

- MeXIyHapoAHbI oHmaiiH pecypc ProQuest (moroBop Ne 19-21-910 or 18.10.2021r.) Ha
npeaocrasienue gocryna mo 30.11. 2022 r.
IIporpammHuoe ob6ecneuenue u UHTepHeT-pecypcen:

[Ipouecc peanuzanuu 00pa3oBaTENbHON MpPOrpaMMbl 00ECHEYeH HEOOXOAUMBIM KOMILIEKTOM
JUICH3UOHHOTO TIporpaMmmMHoro obecrieueHus: «Word», «Power Painty.

MarepuanbHO-TeXHHYeCKoe o0ecrieyeHre y4eOHOM TUCHUTIINHBI

JIeKIIMOHHBIE ~ 3aHATUS TPOBOAATCA B  CICHUAIM3UPOBAHHBIX  AYAUTOPUSX, OCHAIEHHBIX
MyJIbTUMEAUMHBIM 00OpynoBaHueM. [IpakThyeckue 3aHATHUS TPOBOASTCA B OSTUX K€ ayAUTOPUAX C
MOCELIEHNEM JabopaToOpuid, OCHAIIEHHBIX CTaHJAPTHBIMU KOMIUIEKTaMU OTE€YECTBEHHBIX U 3apyOe’KHBIX

npuOOpPOB M YCTAaHOBOK. MyJIbTUMEAMMHBIN KypC JIEKIIMHA, BUCO(PUIBEMBI, MAKEThI U IIIaKaThI.

YueOHO-MeToAuYeCKHe PEeKOMEHIAMH I/l CTY/IeHTOB

1. Yka3zanust 1Sl MPOCTyIIUBAHUS JCKITUI

[Tepen HayaioM 3aHATHI BHUMATEIHLHO O3HAKOMHTHCS C YUEOHBIM IJIAHOM TPOBEIACHUS JICKIIMHA H
CITUCKOM PEKOMEHI0BAHHOM JIUTEPATYPHI.

[lepen mocemnieHneM OYepeIHON JEKIUU OCBEKUTH B MaMSITH OCHOBHBIE KOHIICTIIIUU MPOWUIEHHOTO
panee marepuaina. [loaroToBuTh mpu HEOOXOIUMOCTH BOMPOCH MpemnoaaBaTento. He Hago omacarbes, 4To
BOTIPOCHI MOT'YT OBITH TTPOCTBHIMH.

Ha nmexnmuu oCHOBHOE BHUMaHUE CJICAYET YACIATh He GopMysiaM M MaTeMaTHUYECKUM BBIKJIAIKAM, a
COJIEP’KaHUIO N3YYaeMbIX BOIIPOCOB, OMPECICHUSIM U TOCTAHOBKAM 3a]1a4.

B mporecce uzydeHus JIEKIMOHHOTO Kypca HEOOXOAUMO MO BO3MOKHOCTH YacTO BO3BpAIIAThCS K
OCHOBHBIM TIOHSATHSM WM METOJIaM peIIeHHS 3aaad (31eCh BO3MOXKEH BBIOOPOYHBIH KOHTPOJb 3HAHUH
CTYJICHTOB).

XKenarenpHO HMCHONB30BaTh KOHCHEKTHI JIEKIUWA, B KOTOPBIX HCIONB3YeTCs MPUHATAS
npenoaaBaTeneM cucreMa 0003HaYeHHIA.

Jlns 6osee moapoOHOTO U3yUeHUsl Kypca ciaenyeT paboTaTh ¢ peKOMEHI0BAaHHBIMU JINTEPATYPHBIMU



VCTOYHUKAaMU ¥ BHOBb MOSIBJISIOIIMMUCS UCTOUHUKAMH.

2. Yka3zaHus I y4acTHsl B IPAKTUYECKUX 3aHATUAX

[lepen mocemieHneM NPakTUYECKUX 3AHATHI YSICHUTh TEMY U CAMOCTOSITENIBHO U3Y4YHUTh CBSI3aHHbIC
C HEH MOHATHUS U METO/IbI pEIICHUS 3a/1a4.

Ilepen pemenueM 3ajad aKTHMBHO Y4YacTBOBaThb B OOCYXKIEHHHM C IPENoOJaBaTeNieM OCHOBHBIX
MOHATUH, CBA3aHHBIX C TEMOU MPAKTUYECKOTO 3aHSATHS.

B nmponecce pemienus 3aga4 BECTH JUCKYCCHIO C IPEMNOJABATENIEM O MPAaBUIBHOCTU NPUMEHEHUS
METOJI0B UX PELICHUS.

[Io BO3MOXHOCTH CaMOCTOSITEJIbHO JOBOJUTH PEIIEHUE MpeJlaraéMblX 3a/ad 10 OKOHYATEIbHOI'O
UTOTA.

B KoHIle MpakTUYECKOTrO 3aHATHUA NMPU HEOOXOJUMOCTH BBISICHUTH y TPENojaaBaress HesiCHbIe
BOIIPOCBI.

OcHOBHBIE pe3y/IbTAThI BBIOIHEHUS paOOThl HEOOXOUMO pacreyaTarb.

3. Yka3zaHus J1sl BBIIOJTHEHUS JIaOOpaTOPHBIX padboT

Cobmoiate TpeOOBaHMS TEXHUKU O€30MaCHOCTH, AJIS YeTO MPOCIyIIaTh HEOOXOUMbIE PA3bsICHEHUS
0 MPaBUJILHOCTH MOBEJEHUS B JIaDOpaTOPHUH.

Ilepen BbIIOSHEHHEM J1a0OPATOPHOM padOTHI MPOBECTH CaMOCTOSITENIBHO IOJATOTOBKY K padore
U3YYUB OCHOBHBIE TEOPETUYECKUE IIOJIOKEHHS, 3HAHHE KOTOPBIX HEOOXOIUMO Ui OCMBICICHHOTO
BBITIOJTHEHUS paOOTHI.

B nporiecce BbinosnHeHUs: pabOThI CclaeAyeT MOCTOSIHHO OOIIAThCS € MpernojaBaTesieM, He J0omycKas
110 BO3MO>KHOCTH HEMPABWIbHBIX JIEUCTBUIA.

OCHOBHBIE pe3yJIbTaThl 3KCIIEPUMEHTOB HE00X0AUMO 3a(PUKCUPOBATh B MMCbMEHHOM BH/IE.

[Ipu cpade 3auera mo paboTe MOArOTOBUTH OTYET O MPOJENAaHHOW paboTe, rAe JOIKHBI ObITH
OTpa)XKEHbI OCHOBHBIE PE3YJIbTaThl U BBIBOBI.

4.Yxa3aHus AJis BbIIOJIHEHUS] CaMOCTOSTENbHON pabOThI

[Tonyunts y mnpenogaBarens 3aJaHHe W CHUCOK PEKOMEHJAOBAHHOW JuTepaTypbl. M3ydeHue
TEOPETUYECKUX BOINPOCOB CIIEAYET MPOBOJAUTH IO BO3MOYKHOCTH CaAMOCTOSITEIIBHO, HO IIPU 3aTPYIHEHMSX
oOpamiarbes K IpenoaBaTesto.

[ToAroTOBUTH MUCEMEHHBIN OTUET O MPOCIIaHHON padoTe.

[Ipu BbIMOIHEHUH (QPOHTAIBHBIX 33JaHUN MO YCMOTPEHMIO IpernojaBaTesiss padoTa MOXKET ObITh
olileHeHa 0e3 MUCHbMEHHOr0 OTYEeTa Ha OCHOBE OTBETOB HAa KOHTPOJIbHBIE BONPOCHI, MPU YCIIOBHHM aKTUBHOU
CaMOCTOSITENIbHON PaOOTHI.

[ToAroTOBUTE OTBETHI HA KOHTPOJIbHBIE BOIIPOCHI.

MeTtoauyeckue pekoMeHAAMH /s IpenogaBaresei

1. Yka3anust st poBeIeHUs JIEKIUI



Ha nepBoii BBOAHOM JIeKIIMH c/eNaTh OOMIHiA 0030p coAep)aHUS Kypca U OTMETHTh HOBBIC METOJBI U
MOJXObl K PEIICHUIO 3a/1ad, pacCMaTpUBAaEMbIX B Kypce, JOBECTH 1O CTYAEHTOB TpeOOBaHUS Kadeapsl,
OTBETUTH Ha BOIIPOCHI.

[Ipy MOATOTOBKE K JIEKIIMOHHBIM 3aHATUSM HEOOXOIMMO MPOAyMaTh IIaH €ro IMPOBEACHUS,
CoJIepaHuE BCTYNUTEIbHOM, OCHOBHOM M 3aKIIOYUTEIHHOM YACTH JIEKIIMU, O3HAKOMHUTHCS C HOBHHKAMHU
yu4eOHOM M METOJUYECKOW JIUTEpaTyphl, MyOIUKAIUSAMU MEPUOAUYECKON IMeYaTh MO TeMe JIEKIIMOHHOTO
3aHatud. llepen M3IOKEHHMEM TEKYHIEro JIEKIIMOHHOTO MaTephalia HalOMHUTH 00 OCHOBHBIX HUTOTax,
JOCTUTHYTBIX Ha MpeAblaymux Jjekuusax. C 3Toil 1enblo 3aJaTh HECKOJIbKO BOIIPOCOB ayAUTOPUU U
OCYIIECTBUTH BHIOOPOUYHBIM KOHTPOJIb 3HAHUS CTY/ICHTOB.

B xoze neKiuoHHOro 3aHATHS MPEnoJaBaTellb JOKEH Ha3BaTh TEMY, yueOHbIe BOIPOCH], 03HAKOMUTh
CTYJICHTOB C IIEPEYHEM OCHOBHOW M JOIOJHUTEIBHOW JIUTEpaTypbl IO TeMe 3aHATusA. PackpbiBas
co/iepaHue YYEOHBIX BOIPOCOB, AKIICHTUPOBATh BHHMMAaHHE CTYICHTOB HA OCHOBHBIX KAaTE€TOpPHUSX,
SBJICHUSIX U TPOIeccax, OCOOCHHOCTSAX MX MPOTEKaHUs. PacKpbIBaTh CYIIHOCTh M COIECPKAaHUE PA3TUYHBIX
TOYEK 3PEHHUS U HAYYHBIX MMOAXO0/I0B K O0BSICHEHUIO TeX WJIM UHBIX SIBICHUH U MPOLIECCOB.

CnenyeT apryMeHTUPOBAHO OOOCHOBaTh COOCTBEHHYIO MO3UIUIO IO CIHOPHBIM TEOPETUYECKUM
Borpocam. [IpuBoauts mpumepsl. 3a1aBaTh MO X0y M3JIOKEHHUS JIGKIIMOHHOTO MaTepHalia PUTOPUYECKUE
BOTIPOCHI U CaMOMY JaBaTh Ha HUX OTBET. DTO CIOCOOCTBYET aKTUBU3AIMU MBICIUTEIILHON JEATeIbHOCTH
CTYJICHTOB, MOBBILICHUIO UX BHUMAHMS U UHTEpEca K MaTepuaiy JICKIUHU, ee cojepxkanuto. [Ipenogasarens
JOJIKEH PYKOBOAMTH pabOTO CTYAEHTOB M0 KOHCIIEKTUPOBAHHIO JIGKIIMOHHOTO MaTepuana, Moa4epKuBaTh
HEOOXOIUMOCTh OTPAKEHUS B KOHCIIEKTaX OCHOBHBIX IIOJOKEHUU H3y4aeMoOM TeMbI, 0CO00 BBIJIETISS,
KaTerOpualibHBIN ammapaT. B 3akiIounuTensbHON 4YacTH JIGKIIMH HEeoO0XOoAuMo ChOpMYJIHUpOBaTh O0O0IIHE
BBIBOJIBI 110 T€ME, PACKPBIBAIOIINE COJEPKAaHUE BCEX BOMPOCOB, MOCTABICHHBIX B JeKIUU. OOBIBUTH MIaH
O0YEpEeIHOr0 MPAKTUYECKOTO 3AHATHS, 1aTh KPATKUE PEKOMEHIAIMHU IO MOArOTOBKE CTYAEHTOB. OnpenenuThb
MECTO U BpPeMsI KOHCYJIbTAllUU CTYACHTaM, TIOKEIaBIIUM BBICTYIUTH C IOKJIaaMu U pedepaTamu.

Ha mocnenneii nekuuu yaenuth BpeMs Il 0030pa Hanbosee BaXKHBIX MOJM0XKEHUH, pACCMOTPEHHBIX B
Kypce.

2. YkazaHus AJid NpoBEACHUS TPAKTUYECKUX 3aHITHI
Yetko 0003HAYUTH TEMY MPAKTUYECKOTO 3aHSATHSL.
OO6CyIUTh OCHOBHBIC TIOHATHS, CBI3AHHBIEC C TEMOU MPAKTUIECKOTO 3aHSITHS.
B mpomecce pemenus 3agad BECTH AMCKYCCHIO CO CTYIEHTaMH O MPaBUIBHOCTH TPUMEHECHHUS
TEOPETUUECKUX 3HAHUM.
OTmeuaTs CTYJEHTOB, HanOOJIee aKTUBHO YYACTBYIOIIUX B PEIICHUH 33a]1a4 U U IUCKYCCHSX.
B KxoHIIE MPaKTHYECKOTO 3aHITHS 337aTh Ay IUTOPUU HECKOJIHKO KOHTPOJIBHBIX BOITPOCOB.
3. Yka3zanus y1st IpoBeieHus 1a00paTOPHBIX 3aHATHUH.
CobOmoiate TpeOOBaHUS TEXHHUKH O€30MAaCHOCTH W TIPOBOJUTH HEOOXOIUMBIE pazbsICHEHUS O
MPAaBUJILHOCTH MOBEACHUS B Ta00OpaTOpUU.

[lepen BbIOTHEHHEM JIaOOPATOPHOU pabOTHI MPOBEPUTH CTENIEHb TOTOBHOCTHU CTY/IEHTOB, HATIOMHUTH



U 00CYIUTh OCHOBHBIE TEOPETUYECKHUE TOJIOKEHHUS, 3HAHWE KOTOPHIX HEOOXOJUMO ISl OCMBICIEHHOTO
BBITIOJIHEHHSI pa0oT.

B npouecce BbIOIHEHUs pabOThl ClEAYEeT MOCTOSIHHO OOLIAThCS CO CTYAECHTaMM, HE JOIycKas I0
BO3MOKHOCTH UX HENIPABUIIBHBIX JIECUCTBUM.

TpeboBaTh, YTOOBI OCHOBHBIE PE3YJIbTATHl IKCIECPUMEHTOB OBUIM 3a(UKCHPOBAHBI CTYIEHTAMH B
UCbMEHHOM BHUJIE.

[Ipu npueme 3auera mo pabore TpeOoBaTh OTYET O MPOAETAHHOM paboTe, rAe AOIKHBI OBITH
OTpa’KE€Hbl OCHOBHBIE PE3YJIbTATHI U BHIBOJIBI.

4.Yka3aHus 10 KOHTPOJIIO CAaMOCTOSITEIbHON pabOTHI CTYIEHTOB

[To ycmoTpeHuro mpemnogaBarens 3aJaHUE Ha CaMOCTOATENbHYIO pabOTy MOXKET ObITbh
UH/IMBUYaJIbHBIM WA (PPOHTAIILHBIM.

[lpr wcmoNb30BaHNHM WHIWBUAYAJIBHBIX 3alaHUi TpeOOBaTh OT CTYACHTAa MHUCHBMEHHBIA OTYET O
IpOJIeJIaHHOM padoTe.

[Ipu npuMeHeHMH (POHTAIBHBIX 3aJaHUM BECTH KOJUIEKTUBHBIE OOCYXJIEHHUS CO CTYAECHTaMH
OCHOBHBIX TEOPETUYECKHX MOJI0XKEHUI.

C 1enpio KOHTPOJISI KauecTBa BBIMOJIHEHUS! CaMOCTOSITETIHHON paboThl TpeOOBaTh WHANBUYATbHbIC

OTYCTHI (ZIOHYCTI/IMO BMECTO NMCbMCHHOI'O OTYCTA IIPUMCHATh MHANBHUAYAJIbHBIC KOHTPOJBbHBIC BOHpOCI)I).

[Tporpamma cocrtaBneHa B cooTBeTcTBUU ¢ Tpeboanusimu OC HUAY MUDU no nHampaBieHHIO

roarotoBku 18.03.01 «XuMuyeckas TEXHOJIOTHD.

Pabouyro nporpammy coctaBui J0L. /- 3y6oBa H.I'.
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Penenzenr: 7 non., I'epacumosa B.M.

[Iporpamma onoOpena Ha 3acemanun YMKH Xwumunueckass texnonorusst ot 31.08.2021 rona,

npoTokos Ne 1.

[Tpencenarens yaeOHO-METOINYECKONH KOMUCCHH v Yepnosa H.M.



