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Kpanuduxkauus BIYCKHUKA
bakanasp

®opma 00ydeHust
Ounas

banakoBo



Heab ocBOeHUS TUCHUILINHBI

[lenbto mpenojgaBaHUsl TUCIUIUIMHBL SBISETCS MOJyuYeHUE 3HAHWM, HEOOXOAMMBIX AJIS IUIONO-
TBOPHOW TBOPYECKOM JesATenbHOCTH OakanaBpa. Juctumnianaa «TeXHoIorus copl, Mieao4Yei U riMHo3e-
Ma» (QOPMHUPYIOT TEXHOJIOTUYECKOE MHPOBO33peHHE OakanaBpoB i HUX IPOU3BOJICTBEHHO-
TEXHOJIOTUYECKOH U POEKTHO-KOHCTPYKTOPCKON MPOQeCcCHOHATBHOM NeSTETbHOCTH.

3ajaun U3y4eHMs] JUCLUUIUIMHBL: U3yYEHHE TEXHOJOTHU ChIPbs, MCIOJB3yEMOIO0 B TEXHOJOTHHU
CBSI3aHHOI'0 a30Ta, U3y4y€HUE Ipolecca CUHTE3a aMMMaKa U TEXHOJIOTMU IOJYYEHUs a30THON KUCIIOTHI.
bakanaBp no mucruruinHe «TexHonorus cojpl, HIeNo4eld W TIMHO3eMa» JIOJDKEH pemiath npodeccuo-
HaJIbHBIE 33J]a4d B COOTBETCTBUU C IPOU3BOJICTBEHHO-TEXHOJIOIMYECKOM, HAYyYHO-UCCIIEI0BATEIbCKOM,
OpraHU3alMOHHO-YIIPABJICHYECKON U TPOEKTHOM J1€ATEIBbHOCTBIO.

W3yueHne JUCUUIUIMHBL JOJDKHO OCHOBBIBATHCS Ha CIEAYIOMIUX MPO(eCcCHOHAIBHBIX CTaHAaPTaX:

- 26.001. Crienmanuct 1o 00ecreuyeHnI0 KOMIJIEKCHOTO KOHTPOJIS MMPOU3BOICTBA HAHOCTPYKTYPH-
POBaHHBIX KOMIIO3UIIMOHHBIX MAaTEPUAJIOB;

- 26.004. Cnenuanuct 1o npou3BOJCTBY BOJOKHUCTHIX HAHOCTPYKTYPHUPOBAHHBIX KOMIO3UIIMOH-
HBIX MaTEpUaJIOB.

Mecto aucunmimnsl B ctpykrype OOII BO

Kypc «TexHonorus coapl, 1mesioueii U riMHO3eMay CBsI3aH ¢ HEOOXOAUMOCTBIO 3HAHUN OCHOB 00-
el U HeOPraHWYECKOH XMMUH, aHATUTHYECKONW XMUMUU B (PU3UKO-XMMUYECKUX METOAOB aHAIN3a, 00-
e XMMUYECKON TeXHOJIOTUH, TEXHOJIIOTUU KaTaJlu3aTOPOB U aJICOPOEHTOB, IPOLIECCOB U alapaTroB XH-
MUYECKOW TEXHOJIOTHUH, LIIMPOKOE HCIOJIb30BAaHUE, KOTOPBIX HE TOJIBKO JTAET BO3MOXKHOCTh Haumbosee
TOYHO BBIPA3UTh TEOPETHUECKUE 3aKOHOMEPHOCTH, HO U SBISAETCS HEOOXOIUMBIM HHCTPYMEHTOM HX
ycTaHoBJeHUs. TeopeTnyeckue 3HaHUS U NPAKTUYECKUE HABBIKH, IOJTYYEHHbIE CTYACHTAMU MPU U3y4e-
HUM JUCHUIUTUHBI «T€XHOJIOTUS COJbl, IEI04YeH U MIMHO3EMay, TOJIKHBI ObITh MCII0JIb30BaHbI B IIPOLIEC-
ce M3Y4EHUs MOCJIEAYIOIUX IucHuIUNH: «Pecypco- u 3HeprocOepexeHHe B TEXHOJIOTUH HEOpraHude-
CKUX BEIIECTB», «JKOJOrMUECKUe MpoOIeMbl OCHOBHON XMMHYECKOH HPOMBIIIJIEHHOCTHY, «Pacuer u
BBIOOp MaTepHaIoB U 00OPYAOBAHHUS IIPH TPOSKTHPOBAHUI.

[Tocne n3ydeHus: NUCLUILIMHBI BBITYCKHUKH JOJDKHBI OBITh TOTOBBI K BBIIOJIHEHUIO CIIEAYIOIINX
TPYAOBBIX (PYHKIIUH:

- A/06.6. PazpaboTka npeyiokeHui 10 KOMILUIEKCHOMY UCIOJIb30BAaHUIO ChIPbS M YTHIIM3ALUH OT-
XO0JI0B MPOU3BO/ICTBA;

- D/01.6. CoBepiieHCTBOBaHHE TEXHOJIOTHH, MEXaHH3ALUs 1 aBTOMATU3AIINs IPOU3BOJICTBEHHBIX
IIPOLIECCOB;

- A/01.6. IIpoBeneHue aHanM3a ChIpbs, MOMy(HaOpUKATOB U TOTOBOW MPOAYKIIMU MPOU3BOJCTBA
HAaHOCTPYKTYPUPOBAHHBIX KOMITIO3UIIMOHHBIX MATEPHAIIOB.

KoMmnerenuuu Oﬁyqalomerom, (l)opanyeMble B pe3yJjbTaTe OCBOCHUSA TUCIHUIIJINHBI
B mponecce OCBOCHUA JaHHOW IUCLMILINHBI Y CTyACHTA CI)OpMI/Ip}IIOTCH CJICAYIOIINC KOMIICTCHIIN U

— npo¢ecCHOHaIbHbIE
Kong xomme- | HamMmeHoBaHUE KoMIIe-
WNHaukaTopbl 1OCTHKEHUS KOMIIETEHIIUH
TEHIIUU TEHINHU
[1K-2 COCOOEH UCIIOIIB30- 3-I1K-2 3HaTh CBOMCTBA XMMHYECKHUX 3JI€MEHTOB, COSIMHECHUMN
BaTh 3HAaHHE CBONCTB ¥ MaTepHaJIOB Ha UX OCHOBE JJIsl COOJTIO/ICHUS TEXHOJIOTHYE-
XUMHUYECKHUX DIIEMEH- CKOI'0 periiaMeHTa

TOB, coequHeHUN 1 Ma- | Y-1IK-2 YMers ncronp30BaTh 3HAHUS CBOMCTB XUMHUYECKIX
TEPUAJIOB HA UX OCHOBE | DJIEMEHTOB, COCIMHEHUN U MATEPUAJIOB HA UX OCHOBE VIS pe-

JUISl peIeHus 3a1a4 HIEHUS 33/1a4 110 BBIITYCKY IPOIYKIUH B CTPOTOM COOTBET-
npodeccuoHaIbLHON CTBHH C TEXHUUECKUMH TPEOOBAHUSMHU
JIEeATEIIbHOCTH B-I1K-2 Bnaners HaBbIKaMu pa3paboTKy MPEII0OKEHUS 10
KOMIUIEKCHOMY HMCIIOJIb30BaHUIO CBIPbS M YTHIIN3ALMHA OTXO0/10B
IIPOM3BOJICTBA
I1K-7 cnocoOeH npuauMaTh | 3-I1K-7 3HaTh TEXHOJIOTMH U CUCTEMBI 3KOJIOTMYECKOTO Me-
KOHKpETHbIE TEXHUYE- | HEPKMEHTa IIPU MIPOBEICHUH UCTIBITAHUH C NCIOJIb30BaHUEM
CKHE PELIEHUs IpU TEXHUUYECKUX CPECTB
pa3paboTKe TeXHOJIO- V-IIK-7 YMeTh BBIOIHATH pabOTHI 110 cOOPY U HAKOIIJICHHUIO

THYCCKUX MPOLECCCOB, JAaHHBIX IPpU pa3pa60TKe TCXHOJIOTHICCKHUX MPOUCCCOB




HCHHUA

BBIOMPATh TEXHHUYE-
CKHE CPE/CTBA U TEX-
HOJIOTHH C YYETOM
9KOJIOTHYECKHX I10-
CJIEICTBUH UX IIpUME-

HBIX ICIAX

B-T1K-7 BnageTs HaBbIKaMH BbIOOpA TEXHHUUECKUX YCTPOMCTB
Y TEXHOJIOTHH C YYETOM DKOJIOTHYECKUX MOCIEICTBUN X IIPH-
MEHEHHs IS IOATOTOBKHU IIPOEKTA IUIaHA MEPOIIPUATUH 110
MCIIOJIb30BAHUIO CHIPBS B JOMOJIHATEIBHBIX IPOU3BOJICTBEH-

33[[3‘11/[ BOCIIMTAHUS, P€AJIU3YEMbIC B PaMKaX OCBOCHUA THCHHUIIJINMHBI

Hanpas- Co3nanue BoBJjieyenne B pa3HOIIAHO-
. Hcnonb3oBaHue BOCIUTATEIbHOIO
JieHue/ | ycjaoBmuii, odec- . BYI0 BHEY4YeOHYI0 JesiTe/b-
NOTEeHIHAJIA Y4eOHOH AU CUMIIINHBI
neJin Ne4YrBaIOIIHX HOCTh
[Mpodec- | DopmupoBanmne | Mcnonp3oBanue BocnuTaTenbHOro 1o-  |1.Opranmu3aius HayqHO-
CHOHAaJIb- | OTBETCTBEHHO- | TEHIIMAaJa AUCHHUIUIMH MpodeccuoHalb- |[MPaKTHYeCKUX KOH(GEpEeHLINH,
HOE BOC- | cTH 3a mpodec- | HOro MOAayJist Aist JOPMHUPOBAHUS Y KpYTJbIX CTOJIOB, BCTPEY C Be-
MUTAaHUE | CHOHAJIbHBIN CTYJEHTOB OTBETCTBEHHOCTH 3a CBOE JTYUTUMU CTICIIUATUCTAMU
BbIOOp, mpodec- | mpodeccnoHaIbHOE Pa3BUTHE TOCPEN- |[IPEANPUATHIA XUMUYECKON
CHOHAJIbHOE CTBOM BbIOOpA CTYy/ICHTaMU UHAMBHUAY- |OTPaciIy ropojia Mo BOIpocam
pa3BuUTHE U aJIbHBIX 00pa30BaTENbHBIX TPACKTOPHH, |[TEXHOJIOTHYECKOIO JIUIEPCTBA
npodeccuo- OpraHM3alK CUCTEMBI 001IeHUs MeK-  |Poccun.
HaJbHBIE pelle- | Iy BCEMM y4aCTHUKaMU oOpa3oBaTelb- (2. Y4yacTue B MOATrOTOBKE My0-
Hus (B18) HOI'0 Mpoliecca, B TOM YUCJE C UCIOb- |IMKALMI B BBICOKOPEUTHHIO-
30BaHMEM HOBBIX HH(OPMAIIMOHHBIX BBIX PEIICH3UPYEMbBIX HAYUIHBIX
TEXHOJIOTH. U3JIAaHUSIX
IMpodec- | Dopmuporanue | 1.Mcrmonp3oBaHre BOCIUTATEILHOTO 1. Opraamzanus Hay4yHOTO
CHOHAaJIb- | CIIOCOOHOCTU M | IOTEHIMANA JUCIUILINH Tpodeccro- nonxoga u uyBctBa «Bce B
HOE BOC- | CTPEMJICHHUS HaJIbHOI'O MOAYJIA JUIsSl pa3BUTHS HAaBbl- | OJHOW KOMaHZE» 4epe3 yua-
MUTaHUE | CIIEJOBAThH B KOB KOMMYHHKAIIUH, KOMaHIHOU pabo- | cTUe CTYACHTOB IpPH BBIMOJI-
npodeccun ThI U JIUJIEPCTBA, TBOPUECKOTO MHKE- HEHHH JTa0OPaTOPHBIX padoT.
HOpMaM TOBe- HEPHOT'0 MBIIUICHUS, CTpeMJIeHus ciie- | 2. DopMupoBaHue BEpTUKATIb-
JeHus1, odecrie- | 0BaTh B MPO(ECCHOHABHON AEATENb- | HBIX CBS3EH U (hOpMaIbHBIX
YUBAIOIUM HOCTH HOpMaM IOBEJIeHHUs1, 00eceun- MPaBUJI KU3HU IIPU IPOBEJIE-
HPaBCTBEHHBIN | BAIOIIMM HPAaBCTBEHHBIN XapaKTep TPY- | HUM CTYACHYECKHX KOHKYPCOB
XapakTep Tpy- JIOBOH IeATETBLHOCTH U HECTYKeOHOTO
JIOBOM JI€SITE€Nb- | MOBEJCHUS, OTBETCTBEHHOCTH 32 IPHU-
HOCTH M HECIly- | HSTBIE pEIlIeHHs Yyepe3 BhINOJIHEHUE
KEOHOTO MOBE- | TPYINIOBBIX TAOOPATOPHBIX padoT.
nenus (B21) 2.Vcnonb30BaHuE BOCIUTATEIBHOTO
MOTEHIMaIa TUCIHUIUIUH TPOQECCHO-
HAJTBHOTO MOMYIIS JJISL:
- (hopmupoBaHUS MPOU3BOACTBEHHOTO
KOJUIEKTHBHM3Ma B X0 COBMECTHOI'O
peleHus Kak MOJICTbHBIX, TaK U TPaK-
THUYECKUX 33]1a4, a TAaKXKe MyTeM MO/~
KpeIuleHHe paloHaIbHO-
TEXHOJIOTUYECKUX HABBIKOB B3aWMO-
JIEWCTBUA B IPOCKTHOU JIEATEIIbHOCTH
SMOLMOHATBHBIM 3P (EKTOM yCHEIIHO-
ro B3aUMOJEHCTBUS, OIYIIEHUEM POCTa
o01eit 2 PpeKTUBHOCTH NIPU pacuperie-
JIEHUU MPOEKTHBIX 3a7a4 B COOTBET-
CTBHHM C CUJIbHBIMU KOMIIETEHTHOCTHBI-
MU H YMOIIMOHATBHBIMHA CBOMCTBAMHU
YJICHOB IPOEKTHON TPYIIIBI.
[Ipodec- | ®opmuposanue | 1. Mcnonws3zoBanue nns popmupoBanus | 1.OpraHuzanus U NpoBeieHue
CHOHAJIb- | TBOPYECKOIO YyBCTBA JIMYHOW OTBETCTBEHHOCTH B 9KCKYpCHii, Hay4YHO-
HOE BOC- | MBIIIUICHUS 00J1aCTH TEXHOJIOTHH TEXHOJIOTHH MHU- | IPAKTUYECKUX KOH(EpEeHIIHIA,



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

IIUTaHUC

MIPUMEHUTETHEHO
K cepe XuMHu-
YECKOW TEXHO-
JIOTU HEeopra-
HUYECKUX Be-
mectB (B35)

HepaJbHBIX yIO0OpEeHUil cosielt u 1miemno-
4ell / TEXHOJIOTMH OCHOBHOI'O HEOpra-
HUYECKOT0 CHHTE3a,;

2. Pa3BuTHE HaBBIKOB TBOPYECKOTO
MBILUICHUS ITyTeM COJCHCTBHUS U MO/~
JePKKH y4acTHsl CTYyJJEHTOB B HAy4HO-
MPAKTUYECKUX MEPOIPHUIATUSAX BHYTPH-
BY30BCKOI'O PErMOHAJILHOT'O W/WJIN BCE-
POCCHIICKOTO YPOBHS B chepe XuMu4e-
CKUX TE€XHOJIOTHUH.

(hopyMOB, KpYIJIBIX CTOJIOB,
BEOMHAPOB 1O BOIIPOCAM IPO-
(heccuoHaTbHOM NeSTENEHOCTH
2.YyacTue B CTYIEHYECKHX
ONIUMITUAZAX U  KOHKypcax
HAYYHBIX TIPOCKTOB, TBOpYE-
CKHUX MEPOIPHUSITUSAX, KOHKYP-
cax Mpo(ecCHOHAIBHOTO Ma-
CTepcTBa, B TOM YHCIE TIO
crangapram WorldSkills.
3.Yyactue B MOATOTOBKE ITyO-
JMKAIMA B TEPHOIMYECKUX
HAYYHBIX U3JIAHHSX;
4.Yyactue B JCATEIBHOCTH
CTYJEHYECKOI'0 HAay4HOIro 00-
IIeCTBA.

craBiseT 3 3aueTHble equHunpl, 108 ak. yacos.

CTpykTypa H cofep:kaHue y4eOHON JUCIUILIMHBI
JlucuumuinHa mpenoaeTcs CTyJeHTaM B 7-oM cemectpe. O0mas Tpy10eMKOCTh JUCIUILTAHBI CO-

Kasennapubiii niian

Ne Buabl yueOHoili 1eATeIbHO-
P cTH (B 4yacax) Makcn
Ne o ®
a T = = ATtTecTa MaJlb-
3 o HaumenoBanme pa3jaena o = z § s pas- HBI
i M (TeMbI) TUCHUIJIMHBI = E E z 8 aeJa oaJ
e o 2 & 2 | O (¢opma) 3a
b | = 8 pa3aen
a = =
1 | 1,2 | IlpumeHeHue U XapakTepu- 30 4 16 - |10 YO-1, 25
CTHKAa COJbI, IIeJIOUEl U JIP-2,
TJIMHO3EMa JIP-4,
3 | Texnomorus a30THBIX y100- | 26 4 4/4 - 18 JIP-6,
peHuit JIP-8
Texnomnorust ¢pocopHbIX
ynobpeHuit
2 4 | Texnonorus pocopHoit 26 4 6/6 - |16 JIP-11, 25
KHUCJIOTBI JIP-13
TexHonorus KOPMOBBIX
dbocdaron
5 | TexHOMOTUSA COOBI 26 4 6/6 - 16
TexHonorus menoyen
TexHonorNs rIMmHo3eMa
Bua npomMe:KyTOYHO#i aTTecTAlINU 108 | 16 |32/16| - | 60 | Dk3amen 50
ConeprkaHue JEKIIHOHHOTO Kypca
Y4eOHo-
TeMbl J1eKIHH. Bcero
MeTOHYEeCKOoe
Bomnpocsl, orpadaTsiBaeMble Ha JIEKIIUH 4acoB
olecneyeHue
1 2 3
IIpumeHeHNe U XapaKTePUCTHKA COAbI, IIeJI0Yel U ITHHOo3eMa 4 [1-4]
Knaccudukamms cobt
[Ipumenenue conbl
[IpuMeHeHue menouen




IIpuMeHeHue riHo3emMa

TexHoJi0rMsI A30THBIX YA00peHUIt

AMMHayHas cenuTpa

Cynbdar aMMoHUS

Kunkue azoraeie ynoopenus. O0mue cBeACHUS
Texnosorust ¢gochopHbIX y100opeHuii

OO6mme ceenenus o GocHOpHBIX yIOOpEeHUIX

dochoputHas myka. Obuue cBeneHus o GochOpUTHON MYKH
Texnonorus nonydenus pochopuTHON MyKH

Teoperudeckre OCHOBBI MPOU3BOCTBA IPOCTOTO cynepdocdara
TexHosorus noyydeHus mpocroro cynepdocdara
TexHos0rHs MPOU3BOJICTBA IBOMHOTO cynepdocdara

[1-4]

TexHosorus ¢pochopHoil KHCIOTHI

OO0uue cBeneHus o mpousBoacTBe pochopHoil KucnoTsl TexHomorus npous-
BOJICTBA 9KCTPAKIIMOHHOH (OCHOPHON KUCIOTHI

[TpouzBoacTBO TEpMHUUECKOH POCPOPHOI KUCTOTHI

TexHoJsi0rus KOpMoBEIX hochaTos

OO6mue cBeieHns 0 KOpMOBBIX ocdaToB

[1-4]

TexHoJ0rus Coabl

[Ipon3BOACTBO KaJIbIIMHUPOBAHHON COMBI
ColIpbe A1 MPOU3BOJICTBA COJIbI

[Tonyuyenue u3BeCTH U AMOKCHAA YIIIepoa
[IpuroroBnenne U3BECTKOBOTO MOJIOKA
KapOonuzaius aMMOHH3UPOBAaHHOTO paccosia
Kanbuunamus rugpokapboHara HaTpus
TexHosorus niejao4ei

[Ipon3BOACTBO KayCTHYECKOM COJIBI
TexH0J0rus Ir’IMHO3eMAa

BrieraunBanue O0OKCUTOB

[1-4]

Ilepeuennb JJabopaTopHbIX padoT

Tema s1abopaTopHbIX padoT. 3axanus, BONPOCHI, OTpadaTbIBaeMble HA
J1a0OpPaTOPHOM 3aHATHH

Bcero
YacoB

YuebHo-
MeToauYecKoe
odecreyeHHe

1

3

Knaccudukanms conbl

[5]

KayecTBeHHBIN aHAIM3 MUHEPATIBHBIX YI00pEHUI

[6]

KonnuecTBeHHBIN aHANIN3 U3BECTKOBBIX YO0OpEHUH

[7]

Ananu3 ¢ocdaTtHol MYKH U alaTUTOBOTO KOHIIEHTpATa

[8]

TpuoHomMeTpuUeCKuil METOJT aHAIN3a JBOMHOTO cyrnepdocdara

[9]

Amnanus cmecu GpochopHOii U cepHO KUCTIOT

[10]

3aaHus 1J151 CAMOCTOATEJIbHON padoThl CTYICHTOB

Bomnpocsl 1J11 caMOCTOATEIbHOI0 H3y4YeHHs (3aJaHMsl)

Bcero
4acoB

Yyeono-
METOANYEeCcKoe
ob0ecreuenue

1

3

IIpyMeHeHne U XapaKTePUCTHKA COAbI, LIeJ104Yel U IJIMHO3eMa
[IpuMeHeHre KaIbIIMHUPOBAHHOU COMBI

[IpuMeHeHne KayCTHYECKON COMIbI

XapakTepUCTUKaA THIPOKCUA HATPUS U €TI0 IIPUMEHEHHUE
XapakTepucTrUKa OKCUAA ATIFOMUHUS U €r0 IPUMEHEHHE

10

[1-4, 11-13]

TexHo0rMs a30THBIX Y100peHUi

Kapb6amun (MmoueBrHa)

Buibt )KuaKuX a30THBIX YAOOPEHUI U UX CBONCTBA
Texnosorust ¢gochopHbIX ya100peHuii

18

[1-4, 11-13]




Ceipbe u1st Tpon3BoicTBa PochopHBIX yrnoOpenuit. O0oraieHue
XapakTepucTrka npoctoro cynepdocdara

Teopernueckrne OCHOBBI MPOW3BOICTBA IBOWHOTO cymepdocdara
TexHoJiorust pocopHoOii KHCITOTHI 16 [1-4,11-13]
QunbTpanys SKCTPAKIUOHHOHN (HOCPOPHOI KUCTOTHI
Brinenenue u abcopOumst propa

TexHoJsi0rusa KOopMoBEIX hocphaTos
Momnoxkansiuiidocdar

[Ipeunnurar

TexHoJI0rust COAbI 16 [1-4,11-13]
DU3UKO-XMMHYECKHUE CBOMCTBA KaJbLIMHUPOBAHHOM COBI
[IpenBapuTenbHas O4MCTKA CHIPOTO paccoia

AMMOHHM3AIMS OYUILIEHHOTO paccoja

TexHonoruyeckas cxema mporecca KaliblIMHALUN
TexHoJiorus miej104e

N3BecTKOBBIN CITOCOO MOTYUYEHUST KAYCTUYECKON COJIBI
Konnentpupopanue ciadbix menokoB. OTaeNeHne BhITapKu
TexHoJiorus riiuHo3emMa

ABTOKJIaBHOE BBIIIETaYMBaHUE OOKCUTOB

Oo0pa3oBaTte/ibHbIE TEXHOJIOTUH

Peanuzanus ocBOeHUs JaHHON JUCIHHUIUIMHBI 00ECIIEUNBACTCS TOCTYIOM KaXKIOro 00y4Yarouierocs
K 0a3zaMm JaHHBIX ¥ OMOMMOTEYHBIM (POoHAAM, GOPMHUPYEMBIM I10 TOJTHOMY TEPEYHIO AUCHUIUIAH (MOMY-
neit) ocHOBHOM oOpa3oBarenbHOU mporpammbl. B BUTU HUAY MU®U neiictByer KOMIOBIOTEPHbBIE
KJIACChI, B KOTOPBIX IPOBOJAATCS 3aHATHS 110 PA3IM4YHBIM JUCLHUIIJIMHAM HAIIPaBJICHUS IMOATOTOBKH «XU-
MUYecKasi TEXHOJIOTHS», B TOM YHUCIIEe U KJIacChl 00ECIeueHbl JOCTYNOM K ceTu MHTepHeT s caMocTos-
TEIbHOW MOJATOTOBKU CTyAEHTOB. Ha kadenpe umeercs KOMIBIOTEPHI C BO3MOXKHOCTBIO pabOThI B CIie-
[UATBHBIX MPOrpaMMax U JOCTyMa K COBPEMEHHBIM Ipo(hecCHOHATbHBIM 0a3aM JaHHBIX, HHPOPMAIIHOH-
HBIM CIPaBOYHBIM U ITOMCKOBBIM CHCTEMaM, K TaKUM Kak 0a3a JaHHBIX MEpUOAMYECKUX n3naHui. Llenbio
IIPU 3TOM SIBJISIETCS BBIPAOOTKA y CTY/IEHTOB HABBIKOB U KOMIIETEHIIUH, MO3BOJISIIOIIMX CAMOCTOSATEIHHO
BECTH MCCIIE0BATEIbCKYIO M HAYYHO-TIEIarOTHYECKYI0 padoTy.

[TpakTHyeckas MOArOTOBKA MpU peain3alui yueOHON TUCHMIUIMHBI OPraHUu3yeTcs MyTeM MpoBe-
JICHUS IPAKTUYECKUX 3aHATHUH, IPeayCMaTPUBAIOIINUX yJacTHEe 00yUarOIINXCs B BHIITOJIHEHUU OTJIENbHbBIX
3JIEMEHTOB paboT, CBA3aHHBIX ¢ OyayIiel nmpodeccuoHaIbHOMN 1€ TeNbHOCTBIO.

[TpakTHyeckasi MOArOTOBKA TaKkKe BKIOYAET B ceOs 3aHATHS JIGKIIMOHHOTO THUIIA, KOTOPBIE MPEeay-
CMaTpHBAIOT Nepenayy y4eOHOW MHpopMalnuu 00ydarouMcs, HEOOXOIUMOMN JUIs MOCIEeNYIOIEro BbI-
MIOJIHEHUS padoT, CBA3aHHBIX ¢ OyAyIIel NpodeccuOHaIbHON AESITETbHOCTBIO.

AyIHATOpHBIE 3aHATUSA IPOBOAATCA B BUJE JEKUUN ¢ ucnoas3oBanueM 11K n koMnerorepHoro npo-
eKTOpa, MPaKTUYECKUX 3aHATHH, ¢ ucnoiabzoBanueMm IIK npu nposenenun pacueroB. CamocTosTeNbHAS
pa0oTa CTYAEHTOB NMPOBOAUTCS MO PYKOBOJCTBOM IIperojaBaTelnieil, ¢ okazaHHeM KOHCYJbTallMi U Mo-
MOIIY IIPU MTOATOTOBKE K KOHTPOJIBHBIM paboTaM, BHIIIOJHEHUH JIOMAIIHUX 3a/1aHUH.

@®oHJ OLIECHOYHBIX CPEACTB
@DOH/ OLIEHOYHBIX CPEJICTB MO JTUCIHMIIIMHE 00€CIIeUnBAECT MPOBEPKY OCBOCHUS IJIAHUPYEMBIX pe-
3ylbTaTOB O0y4YeHUs (KOMIIETEHIUI U UX UHJMKATOPOB) IMOCPEICTBOM MEPOIPHUATHI TEKYyIIEero, pyoex-
HOT'O U IPOMEXKYTOUYHOTO KOHTPOJIS IO JUCIUIUINHE.
CBs3b MeXIy GOPMUPYEMBIMU KOMIIETEHIUSAMU U (POpMaMU KOHTPOJISL UX OCBOEHHUS MPEJCTaBIIe-
Ha B cJeayouei Tabaure:

HammMeHnoBanue KOH-
No Kon n HauMeHoBaHME MHIUKATOPA J10- HanmeHnoBanme

TPOJIUPYEMBIX Pa3ICJIOB o
n/m (TeMBI) CTHXKCHUS KOMIICTCHIINU OLICHOYHOI'0 CPCACTBA

BX0/1HOM KOHTPOJIb

Bormpockl BXOAHOTO KOH-
TpoJist (YCTHO)
ATTecTanus pa3aeNnoB, TEKYIUH KOHTPOJIb YCIIEBAEMOCTH

1 | BxoaHoi KOHTPOJIH

1 | Mpumenenue u xapax- | 3-IK-2, V-TIK-2, B-TTK-2, | Otuer no mabopatopHoii




TEPUCTHUKA COJbI, LIIE- 3-I1K-7, V-IIK-7, B-IIK-7 pabote (MUCEMEHHO)
JIOUEH W TIIMHO3eMa
TexHoJIOrns a30THBIX
ynoopenuit
Texnomorus docdop-
HBIX Y100peHui

2 Texnomnorus dochop- 3-1IK-2, V-IIK-2, B-TIK-2, Otyet no nabopaTopHOI
HOM KHCJIOTBI 3-1IK-7, V-IIK-7, B-TIK-7 pabote (MMCEMEHHO)
TexHonorust KOPMOBBIX
docdaros

TexHomorust Conbl
TexHosorus meinouen
TexHomorus riimHo3eMa

[IpomexxyTouyHas arrectauus
1 | Ok3amen [1K-2, I[IK-7 TecT (MUCHMEHHO)

IlepeyeHb OCHOBHBIX IIOKA3aTEJIEW OLICHKM pPE3YJIBTATOB, JJEMEHTOB IIPAKTUYECKOIO OIIBITA,
3HaHUU M YMEHHM, NTOUISKANUX BXOJHOMY, TEKYIIEMY KOHTPOJIO U IPOMEKYTOUYHOMN aTTeCTalluu

No HaumenoBanue kKoH- Kon u HanMeHoBaHMe HHIMKATOpA PesynbTarel 00y4eHus 1mo
/Tl | TPOJIMPYEMBIX Pa3/IeiIOB JOCTUKCHHSI KOMITCTSHITUT JUCITUTUTHHE
(Tembl)

BxonHoM KOHTPOJIb

1 | BxoaHO#M KOHTPOJIb

ATTGCTaI_II/ISI pa3aciioB, TCKYH_IPII;'I KOHTPOJIb YCIICBACMOCTU

1 [Mpumenenne u xapak- | 3-I11K-2, V-IIK-2, B-TIK-2, 3HaeT MPUMEHEHHUE COJIBI,
TEPUCTHUKA COMBI, IIIE- 3-I1K-7, Y-IIK-7, B-IIK-7 IIeJI04Yel U IIIMHOo3eMa
JIOUEH M TIIMHO3eMa Brnaneer merogukoi Kiac-
TexHOJIOrHs a30THBIX cu(dUKaAIIN COMBI
ynoOpeHui YMeeT ucronb30Bath Cripa-
Texnonorus ¢ocdop- BOYHbIE MaTE€PUAJIBI U pac-
HBIX yI00pCHHIA 4yeTHbIe opMyna A7 Co-

CTaBJICHUA ONIPCACIICHUA
MAacCOBEBIX JI0JIEH BEIIECTB

2 Texnonorus docdop- 3-I1K-2, Y-IIK-2, B-TIK-2, 3HaeT TEXHOJIOTHIO MOTyYe-
HOM KHCJIOTBI 3-1IK-7, V-IIK-7, B-TIK-7 HUsl GOCPOPHON KUCIIOTHI,
TexHOoI0rHS KOPMOBBIX KOPMOBBIX (hocdatos,
dbocdaros KaJIbIIMHUPOBAHHOW COJIBI,
TexHonorus coasl KayCTUYECKOM COMbl U TJIH-
TexHonorus menoyen HO3eMa
TexHonorus rmuHo3eMa Bnaneetr metoaukoii onpe-

JIeTICHHsI KOHIICHTPAIU!
BEILIECTB B paCTBOPE COJIBbI U
niesIouen

YMeer Ucnonbp30BatTh Cripa-
BOYHBIC MaTEpHaIbI H pac-
4yeTHbIe popMyIa A co-
CTaBIICHUS MaTepHATIbHBIX
OalaHCOB B MPOU3BOJICTBE
11eJI0YEi

JIK3aMeH IK-2, TIK-7 JleMOHCTpHUpYyeT OCHOBHBIE
3HaHUS ¥ YMEHUS B COOT-
BETCTBUU C pazaenamu 1, 2.




OueHoYHBIE CPeCTBA

No HaumenoBanue [IpencraBnenue
i OILICHOYHOT'O Kpatkas xapakTepucTrKa OIeHOYHOTO CPEACTBA | OIICHOYHOT'O CPEJICTBA B
cpencTBa donme
1 | BxonHout CpencTBo KOHTPOJIS, OPraHM30BaHHOE KaK Crelu- | Y CTHBIN onpoc — YO
KOHTPOJIb anpHas Oecena IperojgaBateliss ¢ 00ydJaromMMCs
Ha TEMbI, CBSI3aHHBIE C U3y4YaeMOW JUCLMILTUHOM,
U pacCUMTaHHOE Ha BBISCHCHHWE O0bheMa 3HAHUU
oOyuJarolerocsi o ONpeNeICHHOMY pasfelly, Te-
Me, Tpo0JIeMe | T.II.
2 | Oruer no TexHuueckoe cpeacTBO, KOTOpOe MOKET ObITh Uc- | JlaboparopHas paboTa
7a00paTOpHO | OJB30BAHO JUISI KOHTPOJISE MpuoOpeTeHHbIX cTy- | — JIP
pabote JEHTOM Mpo(ecCHOHANbHBIX HAaBBHIKOB U YMEHUU
M0 YIPABICHUIO KOHKPETHBIM MaTePHATbHBIM
00BEKTOM.
4 | Ycrubiii onpoc | CpeACTBO  KOHTPOJIS,,  OpPraHM30BaHHOE  Kak | YCTHbINA onpoc — YO
crielraabHas Oecena MIpernoaaBaTes c
00ydJaroIMcs Ha TEMBI, CBS3aHHBIE C N3ydaeMOi
JTUCHUIUIMHOM, M pPAacCUMTAHHOE Ha BBISICHEHUE
o0bemMa 3HAaHUHT oOydaromerocs o
OTpeIeICHHOMY pa3zielly, TeMe, npolieMe U T.1.

Meroauueckue MaTepuasl, OIPEIEIAIOINE IPOLEAYPBl OLICHUBAHNS 3HAHWUM, YMEHUN, BIIAJICHUN

U (WJIM) OTIBITA ICATEIHOCTH, XapaKTEPU3YIOIIUX dTarbl (JOPMHUPOBAHUS KOMITETCHIINH.
Bomnpocsl BxogHoro kourpoJs (YO):

[Tonydenue menoueit

CBoiicTBa aIFOMUHUSA

Oxcup antoMUHUS

CaoiicTBa Kanus

CaoiicTBa KalbIus

XuMHUecKasi TEXHOJIOT U U ee KiIacCu(uKaIus

[TpuHUMIBI OGOTaIIEHNSs ChIPBS

8. Knaccudpukanuss XMMHUYECKHX pEaKLUH, JeXaluX B OCHOBE IPOMBIIUIEHHBIX XHMHUKO-
TEXHOJIOTUYECKHUX MPOLECCOB

9. CymHocTh Katanu3a. Buasl KaTaTuTHUECKUX MPOIIECCOB

10. XuMHKO-TEXHOJIOTHYECKAs CHCTEMA

Bonpocs! 1i1s1 oTyera nmo 1adoparopHoii padore Nel:

1. ConocTaBbTe MacCOBBIC JI0JIM a30Ta B cieayrommumx yaoopenusx: NaNOs, (NH;)2SO4, NH4NOs3.
Kakoe u3 atux ynoOpeHuit Mo>xeT ObITh Ha3BaHO BHICOKOKOHIIEHTPHUPOBAaHHBIM? KakoBO 3KOHOMHUYECKOE
MPEUMYIIECTBO 3TUX yIOOPEHUH.

2. OmpeniesinTe MacCOBYIO JIOJIO MUTATENbHBIX 3JIEMEHTOB: a) B IBOMHOM cymnepdocdare, cunras
€ro YUCThIM AUTruapoopTrodocdarom; 6) B YUCTOM XJIOpHJIE Kallus; B) B CUIbBUHUTE, cofepxalieM 28 %
KClI, ocransunoe — NaCl.

3. Ilouemy HexoTopwie GochopHbIe YIOOpEeHHs, BHECEHHBIE B TOYBY, COXPAHSIIOT MUTATEIHHYIO
LIEHHOCTh B T€UEHUE HECKOJBKUX JIET, a KaJIuitHbIe y100peHUs HYy’KHO BHOCUTH B ITOYBY €KETO/HO.

4. OxapakTepu3ylTe poJib OCHOBHBIX MUTATENbHBIX 3J1eMeHTOB (N, P, K) B )ku3HM pacTeHui 1 Kak
OHH IOCTYNAIOT K PACTEHUSM.

5. o kakuM npu3HaAKaM KiIaccu(GUIUPYIOT MUHEpaJIbHbIE y100peHus?

Bonpocs! 1i1s1 oTyera no 1adoparopHoii padore Ne2:

1. Kakue Bubl MUHEpAIbHBIX y100peHU BhITycKatoTcs B I'. bamakoBo?

2. [Touemy B mocinenHee BpeMs J0BOJIBHO yacTo qobasisioT B ynoopenus CaCOz u MgCO3? Ka-
KOH peakiel 00HapyXUBaIOT ATy MPUMeCh KapOOHATOB?

3. B xakux opMax MOKET HaXOAUTHCS a30T B MUHEPATIbHBIX YI0OpEHUAX?

4. C xaKkoi 11eTbI0 IPOBOAST UCIIBITAHUS YIOOpEHUI Ha pacCTBOPUMOCTH?

5. Kakoil kKaTHOH MO>KHO OTKpBITH C MOMOIIBIO eKkoro Harpa? Kakue mMuHepanbHble ynoOpeHus
€ro cojaepxar?

NoakowhE



Bonpocs! 1Js1 oTyera mo JadoparopHoii padore Ne3:
1.C kako# 11eJIbI0 IPUMEHSIOT U3BECTKOBBIC YA00peHUs?
2. [lepeuncnute OCHOBHBIE BHJIbI H3BECTKOBBIX yI00OPCHHIA.
3. Kakue u3BecTKOBbIE y10OpEHUS HENb3sl CMEUINBATh C a30THBIMU YIOOpEHUSIMHU U TIoYeMy?
4. OTX0/bI KAKMX MPOU3BOJCTB MOTYT UCIIOJIb30BATHCS B KAUECTBE M3BECTKOBBIX YI0OpEHMIA?
5. Croco6 nosrydeHus 0KeHOH u3BecTH. [IpuBecTu peakiuio.
Bomnpocsl 1J151 oT4eTa 1o JadopaTopHoii padore Ne4:
1. Ilepeuncnure ocHOBHBIE BUABI POCHOPHBIX U KOMILIEKCHBIX MUHEpPaIbHBIX yI0OpEeHUil Ha oc-

HoBe ¢ocdopa?

MyKke)?

2. Kakum meroom nepepaboTku mpupoIHbIX (hochaToB momy4daroT GochOpUTHYIO MyKY?
3. K kakomy Buy IO paCTBOPUMOCTH OTHOCST POCHOPUTHYIO MYKY?
4. Kakne OCHOBHBIC IapaMeTpbl KauecTBa MPEIbSIBISIOT K TOTOBOMY MPOAYKTY (pochopuTHOH

5. Biiustaue ¢ochopuTHON MyKH Ha YPOKAKHOCTD.
Bomnpocsl 1J1s oT4yeTa 1o JiaboparopHoii padore NeS:
1. Ilepeuncnure ocHOBHBIE BUABI POCHOPHBIX U KOMILIEKCHBIX MUHEpaIbHBIX yI0OpEeHUil Ha oc-

HoBe ¢ocdopa?

2. Kakum MerosioM nepepaboTK IpUpoHbIX (hochaTtoB nomydaroT GochopuTHyo MyKy?
3. K xakomy BHIly ITO paCTBOPUMOCTH OTHOCAT cynepdocdarsi?
4. Bnusuue dhochoputHoit MykH u cynephochaToB Ha ypOKaHHOCTb.
5. 3anumuTe peakuu 00pa3oBaHus MPOcToro cynepgocdara
Bomnpoce! 1151 oT4eTa nmo jaboparopHoi padore Ne6:
. Y3 kakoro ceIpbst moy4arot GpochopHyro KUCIOTY?
. Buapl hochopHO KUCTOTHI.
. OxapakTepu3yiTe criocoObl MOIydeHHUs SKCTPAKIIMOHHON (OChOPHON KUCIIOTHI.
4. Yem ornmuaercst Tepmudeckas pochopHas KACIOTa OT IKCTPAKIIMOHHON (ochHOpHON KUCITOTHI?

W N =

[Tpumenenne Tepmuaeckoit HocHOpHOIl KHCIOTHI.

BOooNooa~LONE

0.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24,
25.

5. IlpuBenure peakuuio paznoxkeHus ¢pocdara cMecsio cepHoil u GpochopHOit KUCIOT

Bonpocs! k 3xk3aMeny:
Knaccudukanms copt
ITpumeHeHue copl
[IpumeHeHue menouen
[IpumeHeHue rmuHo3eMa
AMMUadHas cenurpa
CynbdaTt aMMOHUs
Kunkue azotasie ynoopenus. O01iue cBeIeHUs
O6mue cBenenus o GochopHBIX YI0OpEeHUIX
®ochoputnas myka. O0uime ceesieHus o pochopuTHON MyKH
TexHonorus nomydenus GpocHopuTHON MyKH
Teopernyeckue OCHOBBI MPOU3BOJICTBA MPOCTOTO cynepdocdara
TexHosnorus nomaydeHus npocToro cynepdocdara
TexHoMoOTHs MPOU3BOJICTBA ABOIHOTO cynepdocdara
OOu1re cBeieHus: 0 MPOU3BOJICTBE (POCHOPHOI KUCTOTHI
TexHosorus Npou3BoJICTBA SKCTPAKIIMOHHON (POCHOPHOM KUCIOTHI
ITpou3zBonacTBO TepMuueckoil pochopHOIt KUCTOTHI
OO6mue cBeeHns 0 KOpMOBBIX GocdaToB
[Tpon3BOACTBO KaJBIIMHUPOBAHHOMN COMBI
ChIpbe 71 MPOU3BOACTBA COJIBI
[Tonmy4yeHue U3BECTH U AUOKCHJIA YTIIEpoa
[TpuroroBneHre N3BECTKOBOTO MOJIOKa
KapOonuzanus aMMOHH3UPOBAHHOTO paccoia
Kanpumaamms rugpokapOoHaTa HaTpHsI
ITpon3BOACTBO KayCTUYECKOM COMBI
BrlmenaunBanyue O0OKCUTOB



OueHuBaHMe CTYAEHTA HA IK3aMeHe 10 JUCIHUIINHE
«TexHosorus coapl, meJ09e M rINHO3EMa»:

bansl
(uToroBoi OcBoenne
N N . TpeGoBanus Kk 3HAHUAM
PEUTUHIOBOM | KOMIIETEHIIUI
OIICHKH )
100-85 [TpoxBunyThIii | OTBETH Ha MOCTABJICHHBIC BOMPOCHI MOJTHBIC, YETKHE M Pa3BEPHYTHIE.
YPOBEHb Pemienust 3amad  JOTMYHBIL, JIOKa3aTelbHbBl M JAEMOHCTPHPYIOT
AHAIUTUYECKUE ¥ TBOPUECKHUE CIOCOOHOCTH CTY/ICHTA.
84-70 Cpennuii Jlarorcst 1mOJIHBIE OTBETHI HA IIOCTABJICHHBIE BONpPOCHL. IlokaszaHo
YpOBEHb YMEHHE BBIJCNATh MPUYUHHO-CIIEACTBeHHbIE CBsi3U. [lpu perenun
3aja4  JIOMYIIEHbl HE3HAUMTENIbHBIE OMIMOKM, HCIpaBICHHBIE C
MTOMOUIBIO «HABOSIINX» BOIPOCOB MPENOIaBaTesl.
69-60 bazoBbiit OTBeThl Ha BOIIPOCHI U pELICHUs MTOCTABJIECHHBIX 3a/1a4 HEIOCTATOYHO
YpOBEHb nonHble. Jlormka u mocienoBaTeNIbHOCTh B PELICHUH 337ad UMEIOT
HapylmeHus. B oTBeTax OTCYyTCTBYIOT BBIBOJBI.

Crynent, nonyauBmmii MmeHee 60% OT MakcHMabHOTO Oajia 3a pasfen MUCIHUIUIMHBI WK TpPOo-
MEXXYTOUHYIO aTTeCTAIMI0, CYUTACTCS HEATTEeCTOBAaHHBIM MO JaHHOW AUCIUILIHHE.

WroroBast orieHKa BBICTABIIACTCS MyTEM MEPEeBO/ia HAOpaHHBIX 0aJUIOB B COOTBETCTBUU CO CIENY-
FOLIEHA TaOIULIE:

Oruenka 1o 5-6ayapHOM 1mIKaie CORmE S S0 e Ouenka ECTS
HK3aMEeH

5 — «omauunor 90-100 A
85-89 B

4 — «xopouwio» 75-84 C
70-74 D

3 — «yoosremeopumenbHo» 65-69
60-64 E

2 — «Hey0081emBOPUMETILHOY Memnee 60 F

Y4eOHo-MeToAMYecKOe 1 HHGOPMALMOHHOE o0eciedeHrne Y4eOHOH TUCIMIINHBI
OcHoBHas nuTeparypa:

1. AxmertoB T.I'., byceirun B.M., T'aiicun JL.I'., AxmetoBa P.T. Xumudeckasi TEXHOJIOTHUS HEOpTra-
HUYECKHX BelecTB: yueOHoe rnocodue. - CII6 : UzmarensctBo «Jlanb», 2019. - 452 ¢. — Pexum gocry-
na: https://e.lanbook.com/book/119611

2.bynanoBa T. B. CoBpeMeHHBIE acleKThl XUMUYECKOH TEXHOJIOTMHA HEOPTaHMYECKUX BEIIECTB :
yuebnoe nocobue / T. B. bynanosa, 0. P. 'maustynnuna. — Kemeposo : Ky3['TY umenu T.®. 'opba-
yeBa, 2020. — 64 c. - Jlamp : DdiexkTpoHHO-OMOMMoTewyHas cucrema. —  URL:
https://e.lanbook.com/book/163557

JlonmonHuTenpHas TuTEpaTypa:

3.Mocksuues 10.A., I'puropuueBa A.K., [Tapnos O.C. TeopeTnueckue 0OCHOBBI XUMUYECKON TEX-
Hosloruu: ydyeOHoe mocobue. - CII6 : UszparensctBO «Jlamb», 2020. - 272 c.— Pexum pocrymna:
https://e.lanbook.com/book/164717

4. JleonoBuu A. A. OCHOBBI HayUHBIX HCCIIEIOBaHUH : yueOHUK Juist By30B / A. A. JleoHoBHY, A.
B. lllenoymoB. — 2-e u3na., nepepad. u qomn. — Cankr-IletepOypr : Jlans, 2021. — 124 c. - JIaHb : onek-
TpoHHO-Onbmoreunas cucrema. — URL: https://e.lanbook.com/book/183147

5.3yb6oBa H.I'. Knaccudukaius MUHEpaabHbIX ya0OpeHuil / MeToauueckue yka3aHus K BBIIOJI-
HeHuIo JabopaTopHbIX pad. — bamakoso, 2022. - 16 c.

6. 3yoosa H.I'. KauecTBeHHBII aHAIN3 MUHEPAJIbHBIX yH0OpeHUH / MeToauueckue yka3zaHHs K
BBITTOJTHEHUIO JTA0OpaTOpHBIX pad. Ampodanus, 2022.

7. 3yboBa H.I'. KoanuecTBeHHBIN aHaTN3 U3BECTKOBBIX yA0OpeHHi / MeTonndeckue yKka3aHus K
BBITIOJTHEHUIO JIabopaTopHbIX pad. Anpobarus, 2024,

8. 3yooBa H.I'. Ananu3 ¢ochaTHON MyKH U arnlaTUTOBOrO KOHIIEHTpaTa / MeTonieckue yKa3aHus
K BBITIOJTHEHUIO JTA0OpaTopHBIX pad. Anpobarms, 2022.

9. 3y6oBa H.I'. Tpunonomerpuieckuii MeTo]] aHaiau3a aBoitHoro cynepdocdara / Metonndeckue



https://e.lanbook.com/book/119611
https://e.lanbook.com/book/163557
https://e.lanbook.com/book/164717
https://e.lanbook.com/book/183147

yKa3aHUs K BBIIIOJIHEHUIO JIabopaTopHbIX pad. — bamakoso, 2023. - 16 c.

10. 3y6oBa H.I'. Anammu3 cmecu dhochopHoit u cepHOlt KucaoT / MeToanueckue yKa3aHUus K BbI-
MOJTHEHHUIO 1abopaTopHbIX pad. Anpobarws, 2022.

11. Kypnan «¥Ycmexu B XUMHHM U XUMHYECKOH TEXHOJIOTHH». - PexXum gocryma:
https://e.lanbook.com/journal/2381

12. Kypnan «Tpynbt BI'TY. Xumus u TeXHOJOTHS HEOPTAHUYECKUX BEIIECTBY. - PekuM mocTyrma:
https://e.lanbook.com/journal/2484

13. Kypnan «Tonkue XUMHUYECKHE TEXHOJIOTHUI. - Pexum JIOCTYyTIA:
https://e.lanbook.com/journal/2361

IIporpammuoe odecnieuenne nu UurepHer-pecypcni:
[Tpouecc peanuzanuu 00pa3oBaTeIbHON MPOrpaMmbl oOecreyeH He0OXOIUMBIM KOMIUIEKTOM JIH-
[IEH3UOHHOTO MTPOTrPAMMHOTO 00ECTICUCHUSI.

MarepuanbHO-TeXHHYeCKoe o0ecnieyeHre y4eOHOM TUCHUTIINHBI
JleKunOHHBIE 3aHATHS IPOBOAATCA B CIIELMAIU3UPOBAHHBIX AYAUTOPHSX, OCHAILIECHHBIX MYJIbTH-
MeIUHHBIM 000pynoBanueM. [IpakTruueckue 3aHATH TPOBOJATCS B 3THX K€ ayTUTOPHUIX C IMOCEIICHUEM
na0opaTopuid, OCHALIEHHBIX CTAHAAPTHBIMU KOMIUIEKTAMU OTEUECTBEHHBIX U 3apyOEeKHBIX MPUOOPOB U
YCTaHOBOK. MyJIbTUMEIUNUHBIN KypC JEKUUN, BUACO(DUIbMbI, MAKEThI U TUIAKATHI.

Y4yeOHO-MeTOAUYECKHE PEKOMEHIALMH /ISl CTYAeHTOB

1. Ykazanus 175 IpOCaylIMBaHUs JIEKIUN

[lepen HayanoM 3aHATHI BHUMATEIbHO O3HAKOMUTBHCS C YUEOHBIM IUIAHOM IIPOBEICHUS JICKIMHA U
CIHMCKOM PEKOMEHJI0BaHHOM JuTepaTypsl. [lepen nmocemenuem ouepeiHoi JEKIUH OCBEKUTh B MaMsATH OC-
HOBHBIE KOHIICMIIUH TPOMICHHOTO paHee Matepruana. [1oaroroBuTh mpyu HEOOXOIUMOCTH BOIPOCHI TIPETIO A~
Bateno. He Hafo omacarkcst, 4T0 BOMPOCHI MOTYT OBITh POCThIMU. Ha JIeKIiny OCHOBHOE BHUMAHHUE CIIETyeT
YIENATh He GOpMYIaM U MaTeMaTUYEeCKHM BBIKJIAIKaM, a COICPKAHUIO M3Y4aeMbIX BOIPOCOB, OIPE/ICIICHHU-
M M TIOCTaHOBKaM 3a/1a4. B mporiecce nzydeHus JEKIMOHHOTO Kypca HEOOXOAMMO MO BO3ZMOKHOCTH 4acTO
BO3BpAIAThCs K OCHOBHBIM IOHATHSAM M METOJIaM pellieHHs 3a/au (3/1eCb BO3MOKEH BHIOOPOUYHBII KOHTPOJIb
3HAHWH CTYJEHTOB). JKenaTenbHO HMCHOIb30BaTh KOHCIEKTHI JICKIMHA, B KOTOPHIX MCHOJb3YETCsS MPHUHSTAS
TrperoiaBaTesieM cucreMa obo3HaueHuit. /st 6onee moapoOHOro U3ydeHus Kypcea ciaenyer padboTarh ¢ peKo-
MEH/I0BaHHBIMH JIUTEPATYPHBIMA UCTOYHUKAMU U BHOBb MOSBIISIONIMMHUCSA UICTOUHUKAMHU.

2. Yka3aHus 1715 BBIOJIHEHUS 1a00paTOPHBIX paboT

CoObnronate TpeOOBaHMS TEXHUKH 0€30IMaCHOCTH, JUIS Yero MpocayliaTh He0OOXOAUMBbIE pa3bsCHE-
HUS O MPaBUJIBHOCTH MOBEACHUS B TAOOPATOPHH.

Ilepen BbImonHEHUEM J1a0OpaTOpPHOI PabOTHI MPOBECTH CAMOCTOSTENHFHO MOJATOTOBKY K palote
M3Y4YUB OCHOBHBIE TEOPETUYECKHUE IOJIOKEHMSI, 3HAHUE KOTOPHIX HEOOXOAMMO JJIi OCMBICIEHHOTO BbI-
noJiHeHus paboTsl. B mporecce BbIMONMHEHUS pabOThI ClieAyeT NOCTOSIHHO OOIIAThCS € MPENoAaBaTeeM,
HE JIOMYCKasi 0 BO3MOKHOCTU HETIPaBUIIbHBIX JecTBU. OCHOBHBIE pe3yIbTaThl SKCIIEPUMEHTOB HEOO-
XOMMO 3a(UKCUPOBaTh B MMUCbMEHHOM BHJIe. [Ipu caade 3aueTa nmo paboTe MOArOTOBUTH OTYET O MpOje-
JaHHOU paloTe, I/ie JOKHBI ObITh OTPaYKEHbl OCHOBHBIE PE3YJIbTAThl U BHIBOJIBI.

3.YKkazaHus A7 BBINOJHEHUS CAMOCTOSTENIbHON paOboThI

[TonyunTs y mpernoaaBarens 3aJlaHuE U CHMCOK PEKOMEHJO0BaHHON suTeparyphl. M3yuenue Teo-
PETUYECKUX BOIPOCOB CIEAYET MPOBOAUTH MO BO3MOXHOCTU CAaMOCTOSITENIBHO, HO IIPHU 3aTPyIHEHUSAX
oOpamaTecsl K mpernojaasareito. [loaroToBUTh MUCbMEHHBIN OTUET O MpojaeraaHHon pabore. [Ipu BbImON-
HEHUH (POHTAIBHBIX 33JaHUH 110 YCMOTPEHHIO IMperoiaBaTensi paboTa MOXKET ObITh OlleHeHa 0e3 MUCh-
MEHHOr0 OTYeTa Ha OCHOBE OTBETOB Ha KOHTPOJIbHBIE BOMPOCHI, PU YCIOBUM aKTUBHON CaMOCTOSATENb-
HOM paboThl. I10ArOTOBUTH OTBETHI HA KOHTPOJIBHBIE BOIPOCHI.

MeTtoauyeckue peKoMeHallMu A5 NpenoaaBaTeJiei

1. Yka3anust st npOBeIeHUS JIEKIUI

Ha mepBoii BBOJHOM JEKIIUM CAENaTh OOITUI 0030p CoepKaHusl Kypca B OTMETHUTh HOBBIE METO-
Il ¥ TIOAXOJIBI K PEIIeHHUI0 3334, pacCMaTPUBAaEMBbIX B Kypce, JIOBECTH J0 CTYACHTOB TpeOOBaHMS Ka-
(benpel, OTBETUTH Ha BOMPOCHI. [Ipy MOATr0TOBKE K JIEKIIMOHHBIM 3aHATHSAM HEOOXOAMMO MPOIyMaTh IJIaH
€ro NPOBEACHMSI, COAEPKAHUE BCTYNHUTEIbHOM, OCHOBHOM M 3aKIHOYMTEIbHOM YacTH JIEKLUH, O3HAKO-
MUTBCSI C HOBUHKaMH Y4eOHOM ¥ METOAMYECKOM TUTEpaTyphl, MyOIUKAIUSIMH IEPUOINIECKON MeYaTH 1o
TE€ME JIEKLINOHHOI'O 3aHATHS. Y TOYHUTH IUIAH NIPOBEJIEHUS MPAKTUYECKOTO 3aHITHs IO TeMe Jiekuuu. [le-
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pell U3JI0XKEHUEM TEeKYIIETo JEKIIMOHHOI0 MaTepHajia HAlIOMHUTh 00 OCHOBHBIX UTOTaX, JIOCTUTHYTHIX Ha
npeapaymux gekuusax. C 3Tol 1enplo 3aJaTh HECKOIBKO BOIPOCOB ayJUTOPUU U OCYILECTBUTH BBIOO-
POYHBIM KOHTPOJIb 3HAHHSI CTYIEHTOB.

B xone nexkumoHHOro 3aHATUS IpenojaBaTelb J0JKEH Ha3BaTh TEMY, y4eOHbIE BONPOCHI, 03HA-
KOMUTB CTYJIEHTOB C IIEPEYHEM OCHOBHOM U JIOTIOJIHUTEIBHON JIUTEPATYpPHI 110 TeME 3aHTHs. PackpbiBas
coJiep>KaHue yuyeOHbIX BOIPOCOB, aKLIEHTUPOBATh BHUMAHHUE CTYIEHTOB Ha OCHOBHBIX KAaTErOpusx, siBJie-
HUSIX U IIpoleccax, OCOOEHHOCTSX UX MPOTEKaHHs. PacKpbIBaTh CYIIHOCTb U COJAEP’KAHUE PaA3IUYHBIX
TOUEK 3PEHUS U HAyYHBIX [10JIX0J0B K OOBSICHEHHUIO T€X UJIM UHBIX SIBIICHUH U IPOLIECCOB.

Crnenyer apryMeHTHPOBaHO OOOCHOBaTh COOCTBEHHYIO IMO3UIUIO MO CIIOPHBIM TEOPETHYECKUM
Bonpocam. [IpuBoauts npumepsl. 3agaBaTh 110 XOAY U3JI0KEHUS JIEKIIMOHHOIO MaTepuaa puTOPUIECKHUE
BOIMPOCHI ¥ CAMOMY JIaBaTh HAa HUX OTBET. DTO CIIOCOOCTBYET aKTUBU3AIMH MBICIUTEIBHOMN 1S TeIbHOCTH
CTYICHTOB, IIOBBILICHUIO UX BHUMaHUSA M MHTEpeca K MaTepHaiy JIEKIUH, ee coaepkanuto. IIpenonasa-
TEeNb JOJDKEH PYKOBOJUTH PabOTOM CTYAEHTOB MO KOHCIEKTHPOBAHMIO JIEKIIMOHHOTO MaTepuana, MoJ-
YepKUBaTh HEOOXOAUMOCTh OTPAKEHUSI B KOHCIEKTaX OCHOBHBIX IOJIOKEHUH M3ydaeMOH TeMbl, 0C000
BBIJICTISIS, KATETOPHANIBHBIN anmapat. B 3akiIrouuTeIbHOM YacTH JICKIIMH HEOOXOAUMO C(HOPMYIUPOBATH
o01ye BBIBO/BI 110 TEME, PACKPHIBAIOILUE COAEPIKaHUE BCEX BOIIPOCOB, IIOCTABJIEHHBIX B JEKIUH. O0b-
SIBUThH IIJIaH OYEPETHOI0 MPAKTUYECKOT0 3aHATHS, JaTh KPAaTKUE PEKOMEHIAIUU 10 MOATOTOBKE CTYIEH-
TOB K NPaKTHUYECKOMY 3aHATHIO. OnpenenuTb MECTO U BPEMs KOHCYJIbTAllMM CTYACHTaM, I0KEIaBIIMM
BBICTYIIUTh Ha MPAKTUYECKOM 3aHITHU C JOKJIaJaMH U peepaTraMu.

Ha nocnenneil nekuuu yaenuTh Bpems uid 0030pa Haubosee BaKHBIX MOJI0KEHHH, paCCMOTPEH-
HBIX B Kypce.

2. YkazaHus JUis IPOBEACHUS J1JaOOPAaTOPHBIX 3aHATHUI.

Cobmronath TpeOOBaHUS TEXHUKH 0€30IIaCHOCTH M MPOBOAUTH HEOOXOIMMBIE Pa3bsICHEHHS O Tpa-
BIWJIBHOCTH IOBeJIeHUs B Jlaboparopun. Ilepen BbinmonHeHneM 1ab0paTOpHOM pabOThl IPOBEPUTH CTETIEHB
TOTOBHOCTHU CTYACHTOB, HAIOMHUTH U OOCYAUTH OCHOBHBIC TEOPETUIECKUE TOJIOKECHHS, 3HAHUE KOTOPBIX
HE00XO0AUMO JJIsi OCMBICIIEHHOT'O BBIIOJIHEHUs1 paboT. B mpouecce BbinosHeHUs: paboThl ClieAyeT HOCTo-
STHHO 00IIaThCsl CO CTYACHTAMH, HE JIOIYCKasi TI0 BO3MOYKHOCTH MX HETIPaBUIBHBIX JeiicTBuil. TpeboBaTs,
4TOObI OCHOBHBIE PE3YJIbTaThl SKCIIEPUMEHTOB ObUTH 3a(MKCUPOBAHBI CTYACHTAaMH B MUCbMEHHOM BUJIE.
[Ipu npueme 3auera o paborte TpeOOBATh OTYET O MPOAEIAHHOW paboTe, I/1€ JOKHBI ObITh OTPa’KEHBI
OCHOBHBIE PE3YJIbTAThl U BBIBOJIBL.

3.Yka3aHus 110 KOHTPOJIIO CAMOCTOSITEIbHON pabOThI CTYACHTOB

[To ycMoTpeHuto mpernoiaBaTess 3a/laHie Ha CaMOCTOSITENbHYIO paboTy MOXKET ObITh MHAUBUIY-
aIbHBIM WK (poHTaIbHBIM. [Ipy MCIONBb30BaHMM MHAMBUAYAJIBHBIX 3a/llaHUi TpeOoBaTh OT CTy/AEHTa
MUCHMEHHBIA OTYET O MpojendaHHoil pabore. [Ipu mpuMeHeHHH (QPOHTAIBHBIX 3aJlaHUM BECTH KOJUIEK-
THUBHBIE OOCYXACHUS CO CTYJEHTAaMH OCHOBHBIX TEOPETHYECKUX MOJoxkeHui. C 1enblo KOHTPOJIs Kade-
CTBa BBIIIOJIHEHUSI CaMOCTOATENBbHOM paboThl TpeOOBaTh MHAMBUAYAIbHBIE OTUYETHI (JIOIYCTUMO BMECTO
MMCBMEHHOT'0 0TYETa MPUMEHSATh UHAUBHIyaJIbHbIE KOHTPOJIbHBIE BOIIPOCHI).

[Tporpamma cocrapiieHa B coorBercTBUU ¢ TpedoBanusmu OC HUAY MUODU u yuebHBIM mi1a-
HOM OCHOBHOI 00pa3oBaTelbHOM HporpaMMel mo HampasieHHto moarotoBku 18.03.01 «Xumuueckas
TEXHOJIOTHUSI».

Pabouyto nmporpamMmy coctaBui: 1oueHT, 3yoosa H.I'.

Peniensent: noneHt, 3epHbIkuHa A.A.

[Tporpamma onobpena Ha 3aceganuu Y MKH 18.03.01 «Xumuueckast TEXHOTOTHS.
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