banakoBCckuii HHKEHEPHO-TEXHOJIOTUIECKUN HHCTUTYT — (hrtnai GpeaeparbHOTO
rOCyIapCTBEHHOTO aBTOHOMHOTO 00pa30BaTEIbHOTO YUPEXKIEHUS BBICILIET0 00pa30BaHUS
«HaroHanpHbIN UCCIIE0BATENBCKUM ANepHbIA YHUBEPCUTET « MU DN

DaKyabTET AaTOMHOW YHEPTrETUKHU U TEXHOJIOTUHI
Kadenpa «duznka u ecTeCTBEHHOHAYYHBIC TUCIUILUIMHBID)

PABOYAS ITPOI'PAMMA
10 TUCIUILIMHE « T€XHOJIOrus CBA3aHHOIO a30Ta»

HanpagieHusi noAroToBKu
«18.03.01. XumMu4yeckasa TEXHOJIOTH

OcHoBHan npo«beccnonaﬂbnaﬁ 06p330BaTeﬂbHaﬂ nmporpamma
«XUMHUYECKash TEXHOJIOTHS HCOPraHN4YCCKUX BCUICCTB»

KBanudukanus BbINyCKHUKA
bakanasp

dopma 00ydeHuUs1
OuHas

banakoBo



Heab ocBOeHUS TUCHUILINHBI

Lenpto npenonaBaHys AUCHUILIMHBI SABJISETCS MOTyYeHHE 3HaHUM, HEOOXOAUMBIX JUIS TUI0I0TBOPHOM
TBOPYECKOU JeATeTbHOCTH OakanaBpa. JlucuurumHa « TeXHOMOorHs CBI3aHHOTO a30Ta» (DOPMHUPYIOT TEXHOJIO-
TMYeCKOe MHPOBO33pEHUE OakaJaBpoB sl HX MPOU3BOACTBEHHO-TEXHOJIOTMYECKOW M IPOEKTHO-
KOHCTPYKTOPCKOH MPO(eCCHOHATBHOM AESTEINEHOCTH.

3amaui U3y4eHUs IUCUUIUIMHBI: U3YYEHHE TEXHOJIOTUU ChIPbs, MCIOJIb3YEMOI'0 B TEXHOJOTUU
CBSI3aHHOI'0 a30Ta, U3y4y€HUE Ipolecca CUHTE3a aMMMaKa U TEXHOJIOTMU IOJYYEHUs a30THON KUCIIOTHI.
bakanasp no nucnumuinae « TexHOIOTHs CBSI3aHHOTO a30Ta JI0JDKEH pelaTh nIpodecCuoHaIbHbIe 3a1aun
B COOTBETCTBUHU C IPOU3BOJICTBEHHO-TEXHOJIOTNYECKON, HayUHO-UCCIIEA0BATEIbCKOM, OPraHu3aliOHHO-
YIPaBIEHYECKON U MPOEKTHOM JEATEIbHOCTDIO.

W3yueHne JUCUUIUIMHBL JOJDKHO OCHOBBIBATHCS Ha CIEAYIOMIUX MPO(eCcCHOHAIBHBIX CTaHAaPTaX:

- 26.001. Crienmanuct 1mo 00ecreuyeHn0 KOMIJIEKCHOTO KOHTPOJIS ITPOU3BOICTBA HAHOCTPYKTYPH-
POBaHHBIX KOMIIO3UIIMOHHBIX MAaTEPHAJIOB;

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

Mecto aucunmimnsl B ctpykrype OOII BO

Kypc «TexHosorus cBA3aHHOTO a30Ta» CBA3aH ¢ HEOOXOAUMOCTBIO 3HaHUM OCHOB 0011l U Heop-
TraHWYECKOH XWMHUH, aHATUTHYECKOW XUMHUU U (PU3UKO-XUMHUYECKUX METOJOB aHAIM3a, O0meld XuMuye-
CKOM TEXHOJIOTHH, TEXHOJOIMH KaTaau3aTopoB M aJCOpPOEHTOB, MPOLIECCOB U amlapaToB XUMHUYECKOH
TEXHOJIOTUH, LIIUPOKOE UCIOIb30BAaHUE, KOTOPHIX HE TOJBKO JAaET BO3MOXKHOCTh HanboJjiee TOYHO BbIpa-
3UTh TEOPETHUECKUE 3aKOHOMEPHOCTH, HO U SBJSIETCS HEOOXOJUMBIM MHCTPYMEHTOM MX YCTaHOBJICHUS.
Teopernueckue 3HaHUS U IPAKTUUECKUE HABBIKY, ITOJIYYEHHbIE CTYJCHTAMM IPU U3YyYEHUH AUCLUILINHBI
«TexHONorusl CBA3aHHOIO a30Tay», JOJKHBI OBITh MCIIOJIB30BaHbl B MPOLECCE M3YYEHUS IMOCIEAYIOIINX
mucuuIuiaH: «Pecypco- U sHeprocOepexeHne B TEXHOJOTHH HEOPraHMYECKUX BEIIECTBY, «IKOJIOTHYE-
CKHE IPOOJIEeMbl OCHOBHOW XUMHUYECKOW MPOMBIIUIEHHOCTHY, «PacueT u BbIOOp MaTepuanoB U 000pyao-
BaHUS IIPU IPOEKTUPOBAHUI.

[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. CoBeplieHCTBOBaHHE TEXHOJIOIUH, MEXaHU3ALUS U aBTOMAaTHU3allusl POU3BOJICTBEHHBIX
IIPOLIECCOB;

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

KomMmnerenuun oﬁyqammerocﬂ, (l)opMupyeMble B pe3yJibTaTe OCBOCHUS TUCHUIIJIHHBI
B mponecce OCBOCHUA JaHHOW IUCLMILINHBI Y CTyACHTA CI)OpMI/Ip}IIOTCH CJICAYIOIINC KOMIICTCHIIN U

— npo¢ecCHOHaIbHbIE
Kon xom- HaunmMmeHnoBaHune xoMiie-
WNHukaTophl 1OCTUKEHUS KOMITETEHLIUN
MIETEHIINU TEHIIUU
[1K-2 crocobed ucnonp3oBath | 3-I1K-2 3HaTh CBOMCTBA XUMHYECKHX DJIIEMEHTOB, COETUHEHNH U

3HAHHE CBOICTB XMMHUYE- | MAaTEpUAJIOB HA UX OCHOBE JJIsl COOIIOACHUS TEXHOJIOTHYECKOTO
CKHX DJIEMEHTOB, COE[U- | perjiaMeHTa

HeHuil u MarepuasioB Ha | Y-11K-2 YMeTh ucnonab30BaTh 3HaHUSI CBOMCTB XUMUYECKUX

UX OCHOBE JUIS PELIECHUs | 3JIEMEHTOB, COEAUHEHUN U MaTePUaJIOB Ha UX OCHOBE JUIS pellie-
3aj1a4 npodeccroHalb- HUS 3a7a4 110 BBIITYCKY MPOAYKIIMHU B CTPOIOM COOTBETCTBHH C
HOH JEATEIBHOCTU TEXHUYECKUMU TPEOOBAaHUSAMHU

B-I1K-2 Bnaners HaBbIKaMH pa3pabOTKU MPEIOKEHUS 10 KOM-
IIJIEKCHOMY MCIIOJIb30BAHUIO CHIPbsS U YTUIN3ALUKA OTXO0B IIPO-

W3BOJICTBA
[1K-7 CIOCOOEH MPUHUMATh 3-I1K-7 3HaTh TEXHOJIOTUH U CUCTEMBI KOJIOTHYECKOTO Me-
KOHKpETHbIE TEXHUYE- HEPKMEHTa IIPU MIPOBEJICHUU HCTIBITAHUH C NCIIOJIb30BaHUEM
CKHE PELIEHUS MPHU Pa3- | TEXHUYECKUX CPEICTB
paboTke TeXHOIOrnye- V-IIK-7 YMeTh BBINONHITH pabOThI 10 cOOpPY U HAKOIUIEHHUIO

CKHX IPOHCCCOB, BBIOH- JaHHBIX TIpH pa3pa60TKe TCXHOJIOTHYCCKHUX MPOICCCOB




paTh TCXHUYICCKUC CPCI-

CTBa U TEXHOJIOTHH C

Y4€TOM HKOJOTUYECKUX
MOCTEACTBUI UX MPUME-

HCHHUA

J1(521520,€

B-I1K-7 Bnanets HaBbIKaMH BbIOOpA TEXHHUYECKUX YCTPOMCTB U
TE€XHOJIOTHH C y4€TOM SKOJIOTMYECKHX MOCIEACTBUNA UX NTPUMeE-
HEHHUs I IOATOTOBKH IIPOEKTA IUIAHA MEPOIIPUATHH 110 HUC-
IIOJIB30BAHUIO CHIPHSI B IOTIOJTHUTEIbHBIX IPOU3BOACTBEHHBIX

33[{3'!1/1 BOCIIMTAHUSA, PCATU3YECMBIC B PaAMKaX OCBOCHUA THCHUIIJINHBI

Hanpas- . Bosiieyenue B pa3Ho-
Co3nanue ycioBuii, | Hcnosb3oBaHue BOCIUTATEIbHOIO
Jenune/ . IUIAHOBYIO BHEY4YeOHYI0
ol0ecreYnBaOIIMX NMOTEHIUAJA Y4eOHOH JUCIUIJIMHBI
eJIn AeSiITeJIbHOCTh
[Ipogec- | dopmupoBaHue otT- 1.Opranuzanus Hay4yHo-
pod PMHP Hcnonp30BaHne BOCIUTATENBHOIO I10- p ! i
CHOHAJIb- | BETCTBEHHOCTH 3a MPAKTUIECKUX KOHPEPEH-
. | TeHIMana TUCUUIUIMH MPO(ecCuOoHAaNb- .
HOE BOC- | mpodecCHOHaTbHBIN LU, KPYTJBIX CTOJIOB,
HOTO MOJYJIS Ut QOPMUPOBAHUS Y
NUTaHue | BBIOOD, mpodeccuo- BCTpEY C BEAYIIUMH CIIe-
CTYJIEHTOB OTBETCTBEHHOCTH 3a CBOE .
HaJIbHOE Pa3BUTHE U LUAJIUCTaMU IPEANPUATHN
npodeccroHaIbHOE pa3BUTHE TOCPEI- .
npodeccruoHaIbHbIE XUMHUYECKON OTpaciiy ro-
CTBOM BBIOOpA CTYICHTaMU UHIAUBUIY-
pewenus (B18) . |poma mo Bompocam TE€XHO-
IBHBIX 00pa30BaTEIbHBIX TPACKTOPHH,
JIOTUYECKOI0 JIUIEPCTBA
OpraHU3aIlii CUCTEMBbI OOILIEHUS MEXKITY Pocer
BCEMHU y4aCTHHUKaMHU 00pa30BaTeIbHOrO ’
2. Yyacrtue B OATOTOBKE
Ipoliecca, B TOM YHCIIE C UCIIOIb30Ba- .
myOIHMKaIil B BBICOKO-
HHEM HOBBIX MH(POPMAIIMOHHBIX TEXHO- .
. PEUTHUHTOBBIX PEIICH3UPY-
JIOTUH.
€MbIX HaY4YHbIX U3JIaHUAX
[Mpodec- | DopmupoBanme 1.Mcnonp3oBanue BocnuTaTesIbHOTO 1MO- | 1. Opranuszanus Hay4HO-
CHOHAJIb- | CIIOCOOHOCTHU U TEHIMaNa JUCIUIUIMH NPpOPEeCcCHOHaNb- | 0 TMOAXOAAa U YYyBCTBa
HOE BOC- | CTPEMJIEHHUS CJEI0- | HOIO MOAYJIA JUIsl pa3BUTHS HaBbIKOB «Bce B omgHOI KOMaHIE»
MUTaHUE | BaTh B Mpodeccuu KOMMYHHKAIMM, KOMaHJHOU pabOThl M | Yyepe3 y4acTHe CTYACHTOB
HOpMaM IIOBEJIEHUs, | JUAEPCTBA, TBOPUECKOTO MH)KEHEPHOTO | MPU BBIIOJHEHUH J1abo-
o0ecreunBarIIUM MBIIUIEHHUS, CTPEMIJICHUS CIIEI0BATh B paToOpHBIX paboT.
HPaBCTBECHHBIN Xa- pohecCuOoHANBHOM 1S TEIbHOCTH 2. ®opMUpPOBAHUE BEPTH-
pakTep TpyIdOBOM HOpMaM TOBeIeHHs, 00ECIIEUNBAIONINM | KaJIbHBIX CBA3eH u (op-
NESTETLHOCTH M He- | HPABCTBEHHBIN XapakTep TPYAOBOM Jesi- | MaJbHBIX MPABUJI KU3HU
CITy’K€OHOTO TOBe- TEJIbHOCTU M HECITY>)KeOHOT'0 MOBEICHUS, | MIPU MPOBEACHUM CTY/ICH-
nenus (B21) OTBETCTBEHHOCTH 32 MPHUHSATHIE peIlie- YECKUX KOHKYPCOB
HUS Yepe3 BHINIOJIHEHHUE TPYIIOBbIX JIa-
OopaTOpHBIX padoT.
2.Mcnonp30BaHuE BOCIUTATEIBHOTO T10-
TEHIMaNa JUCIUIUIMH NpOPEeCCHOHAb-
HOTO MOJYJS JJISL:
- (popmupoBaHUS IPOU3BOACTBEHHOIO
KOJUIEKTUBHU3MA B X0JI€ COBMECTHOTO
penIeHus: Kak MOJIENIbHBIX, TaK U MpaK-
TUYECKHX 3a/1a4, a TAKXKE MyTeM IMOJ-
KpeIUIeHHE palloHalIbHO-
TEXHOJIOTHYECKUX HABBIKOB B3aMMO/IEH-
CTBUS B IPOEKTHOM J1€ATEIHHOCTH IMO-
IIUOHAIBHBIM 3(PPEKTOM YCIIEITHOTO
B3aMMO/JICVCTBUSI, OLIYIIEHUEM POCTA
o0rielt 3 PeKTUBHOCTH MIPU pacipee-
JICHUH MPOEKTHBIX 33/1a4 B COOTBET-
CTBUHU C CUIIbHBIMU KOMITETEHTHOCTHBI-
MU ¥ YMOITMOHAIBHBIMUA CBOMCTBAMH
YJICHOB NMPOEKTHOM TPYMIIHIL.
[Ipodec- | DopmupoBanue 1. Ucnonn3oBanue nias popmupoBanus | 1. Opranuzainus u npose-
CHOHAJIb- | TBOPYECKOI'O MBIIII- YyBCTBA JIMYHON OTBETCTBEHHOCTH B JIEHUE HKCKYpCUM, Hayy-
HO€ BOC- | JICHHS] IPUMEHU- 00J1aCTH TEXHOJOTUHN TEXHOJIOTUU MU- HO-TIPAKTUYECKNX KOH(e-
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IIUTaHUC

TEJILHO K chepe Xu-
MHYECKON TEXHOJIO-
TUU HEOPTraHUYECKUX
BeniecTB (B35)

HEepaIbHBIX yI00peHuil coneil u memno-
Yyeil / TeXHOJIOTUM OCHOBHOTO HEeopra-
HUYECKOTO CHHTE3a;

2. Pa3BuTHE HaBBIKOB TBOPYECKOTO
MBIIUICHHS TyTeM COJACUCTBHS U TIOJI-
JEP>KKH y4acTusl CTYJCHTOB B HAyYHO-
MPAKTUIECKUX MEPONPHUSITHSIX BHYTPU-
BY30BCKOT'O PErMOHAJILHOTO U/UITU BCE-
POCCUICKOTO YpOBHS B cpepe Xummue-
CKHMX TE€XHOJIOTHH.

peHuuii, GopymoB, Kpyr-
JBIX CTOJIOB, BEOMHApPOB
no Bompocam Tmpodeccu-
OHAJILHOU NEITEILHOCTHU

2.Yyactue B CTy/CHYE-
CKUX OJIMMIIMAJax U KOH-
Kypcax Hay4YHBIX TPOCK-
TOB, TBOPYECKHX MEpPO-
IPUSITUSX, KOHKYpcax
podeCCHOHAIBHOTO Ma-
CTEpCTBa, B TOM YHCJIE IO
crangapram WorldSkills.

3. YyacTue B IOATOTOBKE
nyOoauKamuii B TEPHOIU-
YECKUX HAYYHBIX H3/IaHU-
IX;

4, Yyactue B JeSTENILHO-
CTH CTYJCHUYECKOTO Hayu-
HOTr'0 OOIISCTBA.

CTpyKTypa u cofep:kaHue y4eOHOH JUCIUIIMHBI

JucnuniuHa npenojgaeTcs CTyaeHTaMm B 7-oM cemectpe. O01as Tpy10eMKOCTh AUCIUILITUHBI CO-
craBiseT 3 3aueTHble eqnaunel, 108 ak. gaca.

KajienpapHblii nJ1aH
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1 1,2 | O6mwme cBemenust o texuo- | 30 4 16 - 10 YO-1, 25
JIOTHH CBA3aHHOT'O a30Ta JIP-2,
IIpon3BoACTBO a30Ta U KUC- JIP-4,

Jopoja JIP-6,
3 | [IpousBoactBo Bojopona u | 26 4 4/4 - |18 JIP-8,
A30TOBOPOJTHOM cMecH K-8
(ABC) nns cunTe3a ammua-
Ka
2 4 | Cunre3 aMmHaka 26 4 6/6 - 16 JIP-11, 25
5 | [IpousBoacTBO a3oTHOM | 26 4 6/6 - |16 JIP-13,
KHCJIOTBI Kn-16
Bua npomMe:KyTOYHO# aTTeCTAIINU 108 | 16 |32/16| - | 60 | Dxk3amen 50
Coaeprxanue JIeKIIHOHHOTO Kypca
Y4ebdHo-
TeMbl JeKUMH. Bcero
MeTOoHYeCKOoe
Bonpochl, oTpadaTbiBaeMble Ha JIEKIHA JacoB
ol0ecrnieyeHue
1 2 3
OO0mme cBeIeHHsI 0 TEXHOJOTHH CBSI3AHHOTO a30Ta 4 [1-4]
A30THas IPOMBILIUIEHHOCTh
IIpou3BoaCTBO a30Ta U KUCJI0POAA
BricokoteMmieparypHas (ukcaus azora




XONMOAWIBHBIN UK BBICOKOTO JABJICHHSI C OJHOKPATHBIM JPOCCEIUPOBa-
HUEM C)KaToro Bo3myxa (nuki Jinume)

XONMOAWIBHBIN UK CPEAHETO JAaBICHUS C PacIIUPEHUEM BO3/1yXa B JICTaH-
nepe (ki Kioma)

XONOAMIIBHBIN UKII HA3KOTO JaBIICHUS C PACIIUPEHUEM BO3IyXa B TypOo-
netanaepe (ruki Kanuisr)

IIpousBoacTBo Boaopoaa u azoroopoanoii cmecu (ABC) aast cuHTe3a 4 [1-4]
aMMHaKa
OcHoBHBIE CTIOCOOBI MPOU3BOACTBA Bojopoaa 1 ABC it cuHTe3a aMmMuaka
[Tonmy4yenue Bo1opo1a KOHBEPCUEH MPUPOTHOTO Ta3a
Karanu3aTopbsl KOHBEpCUN METaHA
Konsepcus okcuza yriepona (11)
Karanuzaropsl kouBepcun okcuja yriepona (II)
TexHonornueckasi cxeMa KOHBEPCHH ITPUPOTHOTO Ta3a
CunTe3 aMMHaKa 4 [1-4]
XapakTepucTrKa aMMHuaKa
PaBHOBecue peakiuy CHHTE3a aMMHaKa
TexHOoJIOrHYeCKHe CXeMbl CHHTE3a aMMHUaKa
IIpou3BoACTBO a30THOI KHCJIOTHI 4 [1-4]
CaoiicTBa a30THOM KMCJIOTHI
Oxkuciienre aMmmMmuaKa
Oxucnenne okcuzaa azora (II)
[lepepaboTka OKCHIOB a30Ta B Q30THYIO KHCIIOTY
Ilepeuennb JJabopaTopHbIX padoT
Yu4eOHo-
Tema n1aGopaTopHbix padoT. 3axanusi, BONPOChl, oTpadaTbiBaemMble HA | Bcero
J1a00paTOPHOM 3aHATHH qacop | | OMIHECKOC
olecreueHue
1 2 3
KucnopoHbie coeiMHEHUS a30Ta 4 [5]
Omnpenenenue coiep:kanusg aMMOHHITHOTO a30Ta B AMMUAYHON CEIUTPE 6 [6]
OmnpeneneHne coiep kanus a30Ta B CyIb(haTe aMMOHUS 6 [7]
CBoiicTBa a30Ta M €ro0 BOJIOPOIAHBIX COCTMHEHHM 4/4 [8]
OmnpeeneHre MacCOBOM J0JIM aMMHaKa 6/6 [9]
OmnpeneneHre MacCOBOM 0T a30THOM KUCIIOTHI 6/6 [10]
3aaHus AJ151 CAMOCTOATEIbHON padoThl CTYICHTOB
Beero Y4ebdHo-
Bonpochl /151 cAMOCTOATEILHOT0 H3YUYeHHs (3a1aHUA) yacop | METOAMUECKOE
odecreyeHue
1 2 3
IIpou3BoaCTBO 230TAa M KUCJIOPOA 10 [1-4,11-13]
[Tpou3BOACTBO a30Ta M KUCIOPOAA U3 BO3AyXa KPUOTEHHBIM METOJIOM
Paznenenue »KuaKkoro Bo3ayxa METOJOM PEKTU(UKAITUN
Twurbl BO31yX0pa3AeIuTEIbHBIX YCTAHOBOK
IIpou3BoacTBo Bogopoaa u a3oTtoBopoaHoii cmecu (ABC) niasi cuaTe3a 18 [1-4,11-13]
aMMHaKa
["a3udukanus TBEpIOTO TOIUTHBA
OU3NKO-XUMHUYECKHE OCHOBBI MTPOIIECCOB KOHBEPCUHU TIPUPOTHOTO raza
TexXHOJIOrHYeCKHe CXeMbl KOHBEPCHH TPHUPOJHOrO raza TexXHOIOrHs KOH-
BEPCHH MPUPOIHOTO Ta3a
MeTo bl OYHMCTKH MTPUPOJTHBIX Ta30B OT CEPHUCTHIX COSAMHCHUN
CuHTe3 aMMHuaKa 16 [1-4,11-13]

KaTaszaTopm CHUHTEC3a aMMHaKa
Brinenenne ammuaka u3 HpopeaerOBaBmeﬁ a3OTOBOI[OpO,Z[HOI>'I CMECHU
HYTI/I COBCPHICHCTBOBAHMUA CXCM CHMHTEC3a aMMHAKa




IIpou3BoACTBO A30THOI KUCJIOTHI 16 [1-4, 11-13]
KaranuzaTopsl OKHCIICHHS] aMMHaKa

BrnusiHre napaMeTpoB OKUCIICHUS aMMHUaKa Ha BbIxoJ1 okcuza azota (1)
TexHonornyeckas cxema MnoJiydeHust a30THOM KUCJIOThI

Oo0pa3oBaTesibHbIE TEXHOJIOTUH

Peanuzanus ocBoeHUs JaHHOM AMCHUIUIMHBI 00ECIIEUNBACTCS JTOCTYIIOM Ka)KIOr0 00ydaronierocs
K 0a3aM JTaHHBIX U OMOJMOTEYHBIM (OHAAM, (OPMHUPYEMBIM IO TIOJIHOMY IEPEYHIO TUCIMIUIUH (MOIY-
nei) ocHOBHOM oOpasoBarenbHol mporpammbl. B BUTU HUAY MU®OU neiictByeT KOMIBIOTEPHBIE
KJIACChI, B KOTOPBIX MPOBOJSATCS 3aHATHUS MO PA3IMYHBIM JUCIUIUIMHAM HAMpaBICHUS MOJITOTOBKU «XHU-
MUYECKasi TEXHOJIOTHS», B TOM YUCIIC U KJIACChI 00ECTICUeHbI JOCTYIOM K ceTh MHTepHeT i camMoCTosI-
TeJIbHOU MOJATOTOBKU CTYACHTOB. Ha kadenpe nmeercs KOMIBIOTEPHI C BO3MOXKHOCTBIO pabOTHI B CIie-
[MATBHBIX TIPOrpaMMax U JIOCTyIa K COBPEMEHHBIM IPO(heCCHOHATBHBIM 0a3aM JaHHBIX, HHPOPMAITHOH-
HBIM CIPAaBOYHBIM U IMOMCKOBBIM CHCTEMaM, K TaKUM Kak 0a3a JaHHBIX MepuoAndeckux uiznanuil. Llemsio
IIPH 3TOM SIBJISIETCS BBIPAOOTKA y CTY/IEHTOB HABBIKOB M KOMITETEHITUH, MMO3BOJISIONINX CAMOCTOSTEIIEHO
BECTH MCCIIEOBATEIbCKYIO U HAYYHO-TIEIarOTHYECKYIO padoTy.

[TpakTHdeckasi MOATOTOBKA MPH peaIU3aiK y4eOHOW AVCIUILINHBI OPTaHU3YeTCs IMyTEM IPOBeE-
JCHUS IPAKTUYECKUX 3aHATHH, MPeyCMaTPUBAIOIINX y4acTHEe 00y4YaIONINXCs B BHIIIOJIHEHUU OT/IEIbHbBIX
AJIEMEHTOB padoT, CBA3aHHBIX C OyAyIIel NpopecCnOHaIbHON IeATEILHOCTHIO.

[TpakTHyeckasi MOArOTOBKA TaKkKe BKIIOYAET B ceOs 3aHATHS JIKIIMOHHOTO TUIIA, KOTOPBIE MPEay-
CMaTpHUBAIOT TepeAady yuyeOHoil uHpopMauy 00yJaroIuMcs, HEOOXO0IUMON ISl TOCTIEAYIOIIETO BhI-
MOJIHEHUS pa0oT, CBA3AHHBIX ¢ OyAyIIel npodeccuoHaNbHOMN 1eATeIbHOCTHIO.

AyIHATOpPHBIC 3aHATHUS TIPOBOISTCS B BUJIE JISKIIUN ¢ Ucnoiib3oBanueM 1K 1 KoMIbroTepHOTO Mpo-
€KTOpa, MPaKTUYECKUX 3aHATHH, ¢ ucnoib3oBanueMm IIK mpu mposenenun pacueroB. CamocTosTeIbHAS
paboTa CTYAEHTOB NMPOBOAUTCS MO PYKOBOJCTBOM IPEMOIABATENeH, C OKa3aHWEM KOHCYJIbTAUN H T10-
MOIIIY TIPH MTOATOTOBKE K KOHTPOJIBHBIM paboTaM, BHINOTHEHUH IOMAIIHUX 3a/1aHUH.

DoH/1 OIIECHOYHBIX CPE/JICTB
@DOH/T OIICHOYHBIX CPEJCTB MO AUCIHUILTUHE 00eCIIeYrBaCT MPOBEPKY OCBOCHUS INIAHUPYEMBIX pe-
3yJlbTaTOB O0y4YeHUs (KOMIIETEHIIUI U WX WHIUKATOPOB) MOCPEACTBOM MEPOMPUITHI TEKYILEro, pyoesx-
HOIro u HpOMC)KYTOLIHOFO KOHTpOJ'I?I 10 IUCHUIIJINHE.
CBs3b MeXIy GOPMUPYEMBIMH KOMIETCHIIUSIMH U (h)OpMaMU KOHTPOJISL UX OCBOCHUS MPECTaBIIe-
Ha B CJIEAYIOIIEH TalnuIle:

Ne | HaumenoBanune konTponupy- | Kox m HaumeHOBaHnE MHAMKATO- HaumeHnoBanue
n/n €MbIX pa3/ie]oB (TEMbI) pa AOCTHKEHUsI KOMIIETEHIIUI OIICHOYHOT'O CPENICTBA

BX0/1HOM KOHTPOJIb

BOHpOCBI BXOJHOI'O KOH-

1 BxonmH0# KOHTPOIH
! P TpoJsi (YCTHO)

ATTGCTaI_II/ISI pa3aciiosn, TeKYHlHﬁ KOHTPOJIb YCIICBACMOCTH

1 O6uwme ceaenus o texnono- | 3-I11K-2, V-I1K-2, B-TIK-2, Ortuer o nabopaTopHOii pa-
TUHU CBsI3aHHOTO a3ota [Ipo- 3-T1IK-7, Y-IIK-7, B-IIK-7 6oT1e (TMCbMEHHO)
U3BOJICTBO a30Ta U KUCIIOPO-

Ja KomnokBuym (ycTHO)

ITpon3BoACTBO BOIOPOIA U
a30TOBOPOJHOM CMECH
(ABC) nns cuHTe3a aMMHaKa

2 CunTe3 aMMHaKa 3-11K-2, Y-TIK-2, B-TIK-2, OTtyet mo nabopaTopHOii pa-
IMpousBoacTBo asotHoi kuc- | 3-IIK-7, V-TIK-7, B-IIK-7 0ote (TMCEMEHHO)
JIOTHI

Konnoksuym (ycTHO)

IIpoMexxyTouHas arrecTanus

1 | Ok3amen [1K-2, [IK-7 VYcTHbI onpoc (YCTHO)

[lepeueHb OCHOBHBIX IIOKa3aTeJIe OLIEHKU PE3YJIbTATOB, 3JEMEHTOB MPAKTHUYECKOTO OIbITA,
3HAHUU U YMEHUH, MOJUIekKAIINUX BXOAHOMY, TEKYIIIEMY KOHTPOJIIO U TPOMEKYTOUYHOM aTTecTaluu




HaumeHnoBaHue KoH-
TPOJIMPYEMBIX Pa3/ICIIOB
(Tembl)

KOII U HAMUMCHOBAHUC MHAMWKA-
TOpa JOCTHUKCHUA KOMIICTCHIIUN

Pe3ynbrarel 00y4eHUs MO AUCIIH-
MJINHE

Bxo1HOW KOHTPOJIb

Bxo1HO# KOHTPOJIb

ATrecTarr

Ul Pa3eioB, TEKYIIMH KOHTPOJb YCIEBAEMOCTHU

OO01me cBeIeHNs O
TEXHOJIOTHH CBSI3aHHO-
ro aszota [Ipou3BoacTBO
a30Ta U KHCIIOpOoJia

3-I1K-2, Y-IIK-2, B-IIK-2,
3-1IK-7, V-IIK-7, B-1IK-7

[IpousBoacTBO BOIOPO-
Jla ¥ a30TOBOPOJHOM
cmecu (ABC) nnst cuH-
T€3a aMMHUaKa

3HaeT TEXHOJIOTHIO BBICOKOTEMIIE-
parypHoii (huKcaruu a3oTa, CXemy
XOJIOIMIbHOTO IuKIa JIunge, cxe-
My xonoauibHoro nukia Kiona,
CXeMy XO0JIoAWIbHOTO 1ukIia Ka-
MUIbI, OCHOBHBIE CITIOCOOBI TPOU3-
BozcTBa Bogopoja u ABC, kara-
JU3aTOpPhl KOHBEPCUH METaHa U
okcuaa yraepona (I1)

Bnaneer MmeToqukoi ucciienoBa-
HUSI CBOMCTB KHUCIIOPOJHBIX COEU-
HEHUI1 a30Ta, ONpeIeTIeHHs CO-
JIepKaHUSI aMMOHUITHOTO a30Ta B
aMMHa4HOI ceuTpe, ONpeaeIeHHs
coJiepKaHus a30Ta B cynbdare
aMMOHHUS

YMeeT ucnonb30BaTh CIPaBOYHBIE
MaTepuaibl U pacyeTHbIe popmyna
JUISL OLIPEJIEIIEHUS COJIEP KAHUS
a30Ta B COCTMHEHUSAX

CuHTe3 aMMHaKa

3-I1K-2, Y-IIK-2, B-TIK-2,
3-1IK-7, V-IIK-7, B-1IK-7

[Tpon3BoOaCTBO a30THOM
KHUCJIOTEI

3HaeT XapaKTepUCTUKU aMMUAKa,
BIIMSIHUE YCIIOBHM CHHTE3a aMMHUa-
Ka Ha TEXHOJIOTUYECKUH MTPOLIECC,
CBOMCTBA a30THOM KHUCJIOTBI, TEX-
HOJIOTHYECKYIO CXEMY CUHTE3a
aMMHaKa, TEXHOJIOTHYECKYIO CXe-
MY IPOU3BOJCTBA A30THOU KUCIIO-
TBI

Brnaneer meTogukon ucciieaoBa-
HUS CBOMCTB a30Ta U €0 BOJIOPO-
HBIX COCMHEHUHN, OTpeIeTICHUS
MacCOBOH 101 aMMHUaKa, onpee-
JIEHWS MAacCOBOI1 JTIOJTM a30THOM
KUCJIOTEI

YMeeT ucronb30BaTh CIIpaBOYHbBIC
MaTepuaibl U pacyeTHbIe popmyna
JUTST OTIPEICTICHUS COIePKaHUS
a30Ta B COCAMHCHUIX

IK3aMeH

[K-2, TIK-7

JleMOHCTpHUpYET OCHOBHBIE 3HAHUS
U YMEHHUS B COOTBETCTBUHM C pas3fe-
jgamu 1, 2.

OueHoYHBIE CPeCTBA

n/m

HaunmenoBauue
OLIEHOYHOT'O CPEACTBA

KpaTkas xapakTepucTHKa OLEHOYHOTO

cpe/cTBa

[IpencraBneHue OoNEHOYHOTO
cpezacTBa B GpoHe

BxoHOM KOHTPOJIb

CpencTBO KOHTPOJISl, OpraHU30BaHHOE
KaK creruainbHas Oecesa mpemnojaBare-
75 ¢ O0ydJaroImMMCsl Ha TEMBI, CBSI3aH-
HBIE C U3y4aeMOM JUCLUIIIIMHOM, U pac-

VYerusiit onpoc — YO




CUMTAHHOE Ha BBISICHEHHE 00beMa 3Ha-
HHI 00y4arouIerocs Mo onpeaeIcHHOMY
paszeny, TeMe, mpobiemMe U T.11.

2 | Oryer no Texnuueckoe cpencTBo, Kotopoe Mo- | Jlaboparopnas pabota — JIP
1a00paTOPHOM paboTe | )KET OBITH MCIIOJIB30BAHO JISI KOHTPOJIS
nprOOPETEHHBIX CTYIEHTOM Mpodeccu-
OHAIBHBIX HABBIKOB M YMEHHUH 110
YIPaBJICHUIO KOHKPETHBIM MaTepUallb-
HbIM 00BEKTOM.

3 Komnoxksuym CpenctBo KOHTpPOJIS ycBoeHus | KommokBuym - Kn
y4eOHOro Marepuana TeMbl, pasjena
WIIn pasznenos JUCLUTIIVHBI,
OpPraHU30BaHHOE Kak y4yeOHOe 3aHsAThe
B BHJE CcOOeceoBaHMs MpPEnoaaBaTess
¢ 00yJarOIMUMHCS.

4 YcrHbIM onpoc CpencTBo KOHTPOJIS, OpraHu3oBaHHOE | YCTHBIHN onpoc — YO
Kak crenuaibHas Oecena
npernojasarenss ¢ oOydaromuMmcsl Ha
TEMbI, CBSI3aHHBIE C  U3y4yaeMoi
JUCLUIUIMHOM, M PAacCUYMTAaHHOE Ha
BBISICHCHHE o0bema 3HAHUU
oOyyaronierocst 1o  ONpPEIEICHHOMY
paszzeny, Teme, npoduemMe u T.1.

Meroauueckue MaTepuasl, ONPEIEIAIOMNE MPOLEAYPhl OCHUBAHWS 3HAHWM, YMEHHUN, BIIaJICHUN

U (WJIM) OTIBITA ICATEIILHOCTH, XapaKTEPU3YIOIIUX TArbl (JOPMHUPOBAHUS KOMITETCHIINH.
Bomnpocsl BxogHoro kourpoJs (YO):

1.9nexTpoHHOE cTpoeHue azora. PU3NUYECKUE U XUMUUECKHUE CBOICTBA a30Ta

2.CBoiicTBa aMMHaKa

3.Conu aMMOHUS

4.OCHOBHBIE COCTaBHBIE YaCTH XMMUYECKOTO MPOU3BOICTBA

5.Kpurepunu onieHku 3pPpeKTUBHOCTH MTPOU3BOJICTBA

6.0xcubl a3oTa

7.A30THCTas KUCIOTa

8.A30THas KuciIOTa

9.KuneTtnka XuMH4YecKHX peakiuii. KoHcTanTa paBHOBeCHs

10.KoHTakTHBIE Macchl

Bonpocs! 1i1s1 oTyera 1o 1adoparopHoii padore Nel:
1. 3akoHUMTE ypaBHEHUS PEAKIIUI U YKAKUTE, K KAKOMY THITY OTHOCHTCSI KXK/Iast U3 HUX:
a) NHz+Ca —
6) NH3(r)+CaCly(1)—
B) HN3;+Mg—
2. Ocy1iecTBUTE CIEAYIONINE TPEeBpAIIeHHs] (YUCIIO CTaJANI TOJDKHO OBITh MUHUMAIBHOE) U YKa-
JKUTE YCIIOBUS IPOBEICHUS PEAKIINNA:

NH;
N, <
HNQO;

3. Kakue coenMHeHns B )KUIKOM aMMHUAaKe UTPAIOT POJIb COOTBETCTBEHHO KUCIIOT U OCHOBAHUI?

4. IlpuBeauTe NpUMepbl peakUuil B )KUJIKOM aMMHaKe: HEUTpaIu3alny; B3aUMOJEHCTBHS C XJIO-
poM.

5. Onumure CTpoeHne MOJIEKYJ THIpa3uHa U OOBSCHUTE €r0 arperaTHOe COCTOSIHME, CAMOUOHU-
3aLMI0 B KHJIKOM COCTOSTHHH, CHOCOOHOCTh K 00pa30BaHUIO COJIEH IT'MIpa3uHa, OKUCIUTEIbHbBIE U BOCCTA-
HOBUTEJIbHBIE CBOMCTBA.




Bonpocs! 1J1s1 oTyera mo J1adoparopHoii padore Ne2:
1. OcymiecTBuTe cieayrouue npeBpameHus (YMciao CTaauid T0JKHO ObITh MUHHUMAJbHOE), YKa-
JKUTE YCIIOBUS IIPOBEICHUS PEAKIINNA:
NaNO3;—NO,—NO—N>
2. Kak 0OBSICHUTB, YTO a30THASA KUCJIOTA U HUTPATHI TSHKENIBIX METAIJIOB MEHEE YCTOWYMBEI, YeM
HUTPATHI LIETOYHBIX METAIOB?
3. Hanumure ypaBHEHUS peakMi TEPMUUECKOTO Pa3JIOKEHUs COJIeh
Ca(N03)2, Pb(NOs)z, AgNO3, NH4NO3, Mn(N03)2.
4. CocraBbTe 3JIEKTPOHHO-MOHHBIE U MOJIEKYJISIPHBIE YPABHEHUS PEAKLIUU:
HNO;3; + S—
5. Kakoii moH 00yCIOBIMBAECT BHICOKYIO OKHCIUTENbHYIO aKTUBHOCTh KOHIICHTPHUPOBAHHOW a30T-
HOHM KUCIOTHI? UTO MPOMCXOAMUT MPHU T00ABICHUHU K HEW cepHOM KUCIOThI? Hanummre ypaBHEHHE peak-
1117078
Bomnpocs! 1151 oTyeTa no jaboparopHoi padore Ne3:
. UTo Takoe rurpoCKONu4YecKrue TOUKU?
. UTO BIUsAET Ha CIEKUBAEMOCTh AaMMUAYHOM CEJIUTPHI U KaK €€ MPeJ0TBPAaTUTh?
. Kakas peakuust nporekaer npu HarpeBaHuu aMMHuadHoi cenutpsl 1o 200-270 °C?
. [lepeuncnure craguu NPOMBILUIEHHOTO MPOU3BOJCTBA aMMHAYHOM CEIUTPHI.
. JIJ1g KakuX pacTeHU U Ha KaKuX [10YBaX UCMHOJIb3YIOT AMMUAYHYIO CETTUTPY?
Bomnpocsl 1151 oT4yeTa mo JiaboparopHoi padore Ne4:
. Knaccugukanus a3otHbIX ynoOpeHui.
2. OcHoBHbIe (HOpMBI a30THBIX yaoOpeHuii. CocTaB U CBOWCTBA a30THBIX YAOOPEHUN.
3. 3anuimTe peakuuio MojgydyeHus cyiabpara aMMoHus. K KkakoMy 4ymclly peakuuid OHa OTHOCHUT-

AN LN W N —

—

cs1?
4. Kakumu criocob6amu, B anmaparypHOM OTHOUICHWH, MOKHO TOJTYYHTH cylbhat ammonus? Uro
Takoe caryparop?
5. Ilytu noBbItieHust 3pPEKTUBHOCTH a30THBIX YAOOPEHHIA.
Bomnpoce! 1151 oT4eTa nmo sjaboparopHoi padore NeS:
. XapakTtepuctuka ammuaka. Colpbe, IPUMEHSEMOE B IPOU3BO/ICTBE aMMHUAKa.
. IlepcriekTuBBI pa3BUTHs CUHTE3a aMMuaka B Poccun u B Mupe.
. [lyTn yBennueHns1 paBHOBECHOW KOHIIEHTPALlMA aMMHAKa B IIPOLIECCE €r0 CUHTE3A.
. Karanuzartopsl, ncnonbp3yemsle B IPOLIECCE CUHTE3a aMMHUAKa.
. JIJ1g KakuX BUJIOB YAOOPEHUI NCIIONB3YIOT aMMHaK?
Bonpocs! 1i1s1 oTyera 1o JgadoparopHoi padore Ne6:
. IlpumeHeHnne a30THON KUCIOTBI
. OCcHOBHBIE CTalNN IPOU3BOJCTBA A30THOM KUCIIOTBI
. Karanuzaropsl, mpuMeHsieMble B IPOU3BOICTBE a30THOU KHCIIOTHI
4. OT 4ero 3aBUCUT KOJMYECTBO BBIIEISIONIErOCs Telja Mpy HeWTpaau3alMu aMMHaKa a30THOM
KHCIIOTOM?
5. Uemy paBeH TeIuioBoi 3PQeKT peakuun HeWTpaau3aluy aMMHUaKa a30THOW KUCIOTOM MpH HcC-
noab30BaHnn YuCThIX 100%-HBIX BemecTs?
Bonpocs! k kos1okBuymy Nel:
XO0JIOAUIBHBIA LHKJ BBICOKOTO JAaBJIEHHUS C OJHOKPATHBIM JPOCCETMPOBAHHUEM C)KATOTO BO3yXa
(tuxat JIunge)
X0JIOAUIBHBIA LUKJII CPETHETO IaBJICHUS C paclliipeHreM Bo3ayxa B Aetanaepe (ki Kinoxga)
X0JIOIMIBHBIA UK HU3KOT'O JIaBJICHUS C paclipeHreM Bo3ayxa B TypOoaeTanaepe (uuki Kamuiibr)
Pa3nenenue »uaKoro Bo3ayxa METOJIOM peKTU(UKAIINH
Tunsl BO31yX0pa3e/IuTENbHBIX YCTAHOBOK
OcHoBHBIE CITOCOOBI TPOU3BOJCTBA BOJOPO/Ia U a30TOBOPOJIHOM CMECH JUIsl CHHTEe3a aMMHaka. ['a3u-
(uKarys TBepIOoro TOMINBA
[Tonydyenue BOI0OpO/1a KOHBEPCUEH MPUPOTHOIO raza
DU3NKO-XUMUYECKUE OCHOBBI ITPOLIECCOB KOHBEPCUH MPUPOJHOTO ra3a
KaranuzaTopsl KOHBepCcUN MeTaHa
Koneepcus okcuna yraepoaa (1)
Karanuzatops!l kouBepcun okcuaa yriepona (II)
TexHonornueckue cxeMbl KOHBEPCUH MPUPOJHOTO ra3a
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MeTo/IbI OYUCTKH MPUPOIHBIX TA30B OT CEPHUCTBIX COSIMHEHHIA
TexHonornueckasi cxeMa KOHBEPCHH NMPUPOJAHOIO T'a3a B arperaTe 00JIbIION eJMHIYHON MOITHOCTH
Bonpocs! k kos10kBHYMY Ne2:
XapakTepucTUKa aMMHuaKa
PaBHOBecue peakiuu CHHTE3a aMMHaKa
Karanuzaropsl cuHTe3a aMmmMuaka
TexHoIIOTHYECKHE CXEMbI CHHTE3a aMMHUaKa
CBoiicTBa a30THOM KUCIOTHI
Oxkucienre aMmmmuaka
Karanuzatopsl okuciaeHus: aMMuaka
BnusiHre nmapaMeTpoB OKUCIICHHSI aMMHUaKa Ha BbIxoJ1 okcuza azota (1)
Oxkwucnenne okcuaa azora (1)
[TepepaboTka OKCUAOB a30Ta B a30THYIO KUCIIOTY
Bomnpocel k 3xk3aMeny:

1. OOGmwme cBeeHNUS O TEXHOJIOTHH CBSI3aHHOTO a30Ta. A30THAs IPOMBIIUICHHOCTh

2. BrIicokoTemmnepaTypHas puKcalys azoTa

3. TIpou3BoACTBO a30Ta U KHCIOPO/Ia U3 BO3IyXa KPHOTEHHBIM METOIOM

4. XoJIOAWJIBHBIA UK BBICOKOTO JIABJICHUS C OJHOKPATHBIM JPOCCEIIMPOBAHMEM CKATOTO BO3/yXa
(muka Jlunpge)

5. XoIOIWIIBbHBIN UK CPETHETO JaBIICHHS ¢ PaCIIMPSHUEM Bo3lyxa B neTanepe (nuki Kiona)

6. XoJOIWIBbHBIA IUKJ HU3KOTO JABJICHUS C pacIIMpeHHEM Bo3ayxa B TypOoxeranaepe (mukn Ka-
TTHIIBI)

7. PaszgenenHue )KHIKOTO BO3yXa METOJIOM PEKTH(PUKAIIUU

8. Twumbl BO3Myx0opa3AeauTeIbHbIX YCTAHOBOK

9. OcHoBHBIE crIOCOOBI MPOU3BOACTBA BOJIOPOJIA M a30TOBOPOJIHOM CMECH IS CHHTe3a aMMuaka. [ a-
3u(uKanus TBEPAOro TOIIMBA

10. IMomy4enne Bogopoa KOHBEPCHEH IPUPOTHOTO ra3a

11. ®u3nKo-XxMMHUYECKHE OCHOBBI IPOLIECCOB KOHBEPCUH ITPUPOTHOIO Ta3a

12. Karanm3aTtopsl KOHBEpCHH METaHA

13. Konsepcust okcuaa yriepoaa (11)

14. Karanuzarops! koHBepcuu okcuaa yriepona (11)

15. TexHONIOTMYECKUE CXEMbI KOHBEPCUU MPUPOIHOTO ra3a

16. MeTo/1bl OYHMCTKY TPUPOIHBIX TA30B OT CEPHUCTHIX COSTMHEHHUN

17. TexHonornuyeckas cxemMa KOHBEPCUM MPUPOAHOrO Tra3a B arperare OOJbIION €JMHUYHON MOIIHO-
CTH

18. XapakTepucTika aMMuaKa

19. PaBHOBecHE peakIiy CHHTE3a aMMHaKa

20. Karanuzaropsl CHHTE3a aMMHaKa

21. TeXHOIOTHYECKNE CXEMBI CHHTE3a aMMHUaKa

22. CBolicTBa a30THOM KUCIIOTHI

23. OkucIeHne aMMHUaKa

24. Karanu3atopsl OKUCIEHHUS aMMHaKa

25. Biiusinue napaMeTpoB OKHMCIICHUSI aMMHaKa Ha Bbixo okcuza asora (11)

26. Oxucnenue okcuaa azota (II)

27. TlepepaboTKa OKCHJIOB a30Ta B a30THYIO KHUCIIOTY

OlIeHl/lBaHI/[e CTYACHTA HA IK3AMCHCE 110 JTUCHUIIJINHE «TexHO0J0rusA CBA3aHHOIO a30Ta»:

banabl
(uToroBoit OcBoeHnue
. . N TpebGoBanus Kk 3HAHUAM
PEUTHHIOBOM | KOMIETEeHIUii
OIICHKH )
100-85 [IponBunyThIii | OTBETHI HA MOCTABJIEHHBIE BOMPOCHI MOJIHBIE, YETKHE U Pa3BEPHYTHIE.
YPOBEHB Pemenuss 3amad  JIOTMYHBI, JOKa3aTeIbHBI U JEMOHCTPUPYIOT
AHATUTUYECKUE ¥ TBOPUECKHUE CTOCOOHOCTH CTY/ICHTA.
84-70 Cpennuit JlaroTcs ToNHBIE OTBETHI HA TMOCTaBJIECHHBbIE BOMpPOCHl. [lokazaHo
YPOBEHb YMEHUE BBIICIATh MPUUMHHO-CIEACTBEHHbIE CBA3U. [lpu pemieHun




3aaa4 JONMYHICHbI HC3HAYUTCIILHBIC OLHI/I6KI/I, HCIIPABJICHHBIC C
IMMOMOIIBIO «HABOJAIINX)> BOIIPOCOB MPEIOAAaBATCIIA.

69-60 BazosBerii OTBeTHl Ha BONPOCHI U PEIICHUS MMOCTABIECHHBIX 3a7a4 HEJIOCTATOYHO
ypOBeHI: ITIOJIHBIC. .HOFI/IKEI 1 IOCICOOBATCILHOCTH B peH_ICHI/II/I 3ada4 HUMCHOT
HapylIeHus. B 0TBeTax OTCYTCTBYIOT BBIBOIBI.

Crynenr, nonyuuBmuii menee 60% 0T MakcUMalIbHOTO Oayjia 3a pasfen TUCHMIUIMHBI W MPO-
MCKYTOYHYIO aTTCCTALUI0, CHUTACTCA HCATTCCTOBAHHBIM I10 I[aHHOfI JAUCHUIIIINHE.

HToroBast orjeHKa BBICTABIIAETCS IyTEM IepeBojia HaOpaHHBIX OANJIOB B COOTBETCTBUH CO CIEIY-
fon1el TabIuIen:

O1reHKa 10 5-0anIbHOM MIKale LCommzal QR 55 PR o Onenka ECTS
9K3aMEH

5 — «omauunoy 90-100 A
85-89 B

4 — «xopouwio» 75-84 C
70-74 D

3 — «yoosremsopumenbHo» 65-69
60-64 E

2 — «Hey0081emBOPUMENIbHOY Memnee 60 F
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[[EH3MOHHOTO MPOTrPAMMHOTO 00ECTICUEHUSI.

MartepuanbHO-TeXHHYeCKoe o0ecneyeHne y4eOHO0i JMCIUIITHHBI
JIekunoHHBIE 3aHATHS NPOBOAATCA B CIIELMAIU3UPOBAHHBIX AYAUTOPHSX, OCHAILECHHBIX MYJIbTH-
MeIUHHBIM 000pynoBaHueM. [IpakTruueckue 3aHATH IPOBOJATCS B 3THX K€ ayTUTOPHUAX C IMOCEIICHUEM
1a00paTOpUid, OCHALIEHHBIX CTAHAAPTHBIMU KOMIUIEKTAMH OTEUYECTBEHHBIX U 3apyOeXHbIX NMPUOOPOB U
YCTaHOBOK. MyNbTUMEIUHHBIN KypC JCKIHH, BUACOPHIEMBI, MAKEThI U TIAKATHI.

Y4yeOHO-MeToAUYeCKHE PEKOMEHIALMH ISl CTYeHTOB

1. Ykazanus aJisi npOoCayIIMBaHUs JEKIUI

[lepen HauamoOM 3aHATHI BHAMATENIBHO O3HAKOMHTHCS C Y4€OHBIM IUIAHOM IPOBEICHUS JICKLIUH M
CIINCKOM PEKOMEHIOBaHHOM juTepaTypsl. llepen nmocenieHnemM ouepenHon JIEKIUN OCBEXHUTD B NAMSTH OC-
HOBHBIE KOHIICMIIUH MPOIICHHOTO paHee Matepuana. [1oaroroBuTh mpyu He0OXOIUMOCTH BOIPOCHI IIPETIO A~
Barenmo. He Hafo onacarbces, 4To BOIPOCH! MOT'YT OBITh TPOCThIMU. Ha ek 0CHOBHOE BHUMaHHE CIIEyeT
yIenATh He GOpMYIaM U MaTeMaTUYEeCKHM BBIKJIAIKaM, a COICPKAHHIO M3Y4aeMbIX BOIPOCOB, OIPEICIICHU-
sM U IIOCTaHOBKaM 3aj1a4. B mporecce n3ydeHus JEKIMOHHOTO Kypca HE0OX0AUMO MO0 BO3MOXHOCTH 4acTo
BO3BpAIIAThCsl K OCHOBHBIM MOHSATHAM M METO/IaM pELIeHus 3a1a4 (371eCh BO3MOXKEH BBIOOPOUYHBIN KOHTPOIb
3HaHU# cTyneHToB). JKenaTenbHO MCHOJIB30BaTh KOHCIEKTHI JIEKLUH, B KOTOPBIX MCHOJNb3YETCsS MPHHATAs
npero/iaBaresieM ciucTeMa 00o3HadeHui. [t 6onee moapoOHOro M3ydeHHs Kypca clieyeT padoTaTh ¢ peKo-
MEH/I0BaHHBIMU JIATEPATYPHBIMU UCTOYHUKAMH Y BHOBb IOSBJISIFOIIMMUCS HCTOYHUKAMMU.

2. Yxa3aHus JUIsl BBITOJIHEHUS TaO0paTOPHBIX padoT

Co0nronate TpeOOBaHMS TEXHUKH 0€30IaCHOCTH, JUISl Yero MpocayliaTe He0OOXOAUMBbIE pa3bsCHE-
HUS O IPAaBWJIBHOCTHU MOBeAeHUs B 1abopaTopuu. [lepen BoinosHEeHUEM 1a00paTOPHOI pabOThI IPOBECTH
CaMOCTOSITEJIbHO MOJTOTOBKY K padoTe M3y4ylB OCHOBHBIE TEOPETUUECKUE MOJI0KEHUS, 3HAHUE KOTOPBIX
HEOOXOAUMO JIJIsi OCMBICJICHHOTO BBINIOJHEHHS paboThl. B mporecce BhIMOMHEHHUS pabOTHI CIEayeT Mo-
CTOSTHHO OOIIAThCS C MpernojaBareieM, He TOMycKas 0 BO3MOKHOCTH HENPaBHIIbHBIX JeHCTBUNA. OCHOB-
HbIE pe3yJIbTaThl SKCIIEPUMEHTOB HEOOX0AMMO 3a(UKCUpPOBaTh B MUCbMEHHOM Buje. Ilpu cnaue 3auera
10 paboTe MOArOTOBUTH OTYET O MPOJAEIAHHOM paboTe, e H0JKHBI ObITh OTPa’KEHbl OCHOBHBIE PE3YJIb-
TaThl U BBIBOJIBI.

3.YKka3zaHus JUIsl BHITOJIHEHUS] CAMOCTOSITEIbHON paboThI

[TonyunTs y mpernoaaBarens 3aJlaHuE U CHMCOK PEKOMEHJO0BaHHON suTeparyphl. M3yuenue Teo-
PETUYECKHUX BOIPOCOB CIEAYET MPOBOAUTH IO BO3MOXHOCTU CaMOCTOSITENIBHO, HO IIPU 3aTPyJHEHUSX
oOpataTecs K mpernojaasarento. [1oaroToBUTh MUCEMEHHBIM OTUET O MpojenaHHol padote. [Ipu BbIION-
HEHUM (POHTAIBHBIX 33J]aHUH 110 YCMOTPEHHIO IperoiaBaTelss paboTa MOXKET ObITh OlleHeHa 0e3 MUCh-
MEHHOr'0 OTYETa Ha OCHOBE OTBETOB Ha KOHTPOJbHBIE BOMPOCHI, PU YCIOBUM aKTUBHON CaMOCTOSTENb-
HOM paboThl. IIoArOTOBUTH OTBETHI HA KOHTPOJIbHBIE BOIPOCHI.

Meroan4yeckue peKoMeHAAlUM A penoaaBareen

1. Yka3aHus 115 npOBENECHUS JIEKIUI

Ha nepBoii BBOJIHOM JIEKIIUM ClieaTh 0OLIMi 0030p coaepkKaHus Kypca U OTMETUTh HOBBIE METO-
Il ¥ TIOAXOJBI K PEIICHHUI0 33/a4, pacCMaTPUBAEMBIX B KypcCe, IOBECTH IO CTYACHTOB TpeOOBaHHS Ka-
¢benpsl, OTBETUTH Ha BOIPOCHI.

[Tpy moArOTOBKE K JIEKIIMOHHBIM 3aHATHAM HEOOXOIMMO MPOJYyMaTh IUIAH €ro MPOBEACHUS, CO-
Jiep>KaHue BCTYMUTEIbHOW, OCHOBHOM M 3aKJIIOYMTENBHON YacTH JIEKIMH, O3HAKOMHUTHCS C HOBUHKAMHU
y4eOHON M METOIUYECKOH JTUTEepaTyphl, MyOIHKANUAMU TEPUOJUYECKON 1MeYaT Mo TeMe JISKITMOHHOTO
3aHATHUS. Y TOUHUTD IJIaH NMPOBEJCHUS NMPAKTUUYECKOTO 3aHATHUS Mo TeMme Jiekuuu. [lepen uznoxeHuem te-
KYILIETo JIEKIIHOHHOTO MaTepralia HAMOMHUTH 00 OCHOBHBIX MTOTaX, JIOCTUTHYTHIX HA MPEIbIIYIINX JICK-
musax. C 3Toi 1eblo 3a7aTh HECKOJIBKO BOMPOCOB ayJIUTOPHM M OCYHIECTBUTH BHIOOPOUHBIH KOHTPOIb
3HaHUS CTYJCHTOB.

B XoJie eKIIMOHHOTO 3aHATHA MPENoiaBaTelb JOJDKEH Ha3BaTh TeMY, y4eOHbIe BOIPOCHI, O3Ha-
KOMHTB CTYJICHTOB C TIEPEYHEM OCHOBHOW W JIOTIONTHUTEIHFHON JIUTEPATYPHI IO TEME 3aHATHS. PackpbiBast
cojiepKaHue yuyeOHBIX BOIPOCOB, aKIIEHTUPOBATh BHUMAHUE CTY/IEHTOB Ha OCHOBHBIX KaTErOpHUsX, sIBJIE-
HUSX M TPOIECccax, 0COOCHHOCTSAX MX NMPOTEKaHWs. PacKphIBaTh CYIIHOCTh M COJIEPYKAHHUE Pa3ITMUHBIX
TOYEK 3PEHHUS M HAYYHBIX MMOJX00B K OOBSICHEHUIO T€X UM UHBIX SBJICHHUH U MPOLIECCOB.

Cremyer apryMEeHTHPOBAHO OOOCHOBATh COOCTBEHHYIO TMO3HIIMIO TIO CHOPHBIM TEOPETHUYECKUM
BonpocaM. [IpuBoauTh npuMepsl. 3aaBaTh MO X0y U3JI0KEHHs JIEKIIMOHHOTO MaTepralla pPUTOPUIECKHe



BOIMPOCHI ¥ CAMOMY JIaBaTh HAa HUX OTBET. DTO CIIOCOOCTBYET aKTUBU3AI[MH MBICITUTEIHHOMN JEATEIILHOCTH
CTYICHTOB, IIOBBIIICHUIO MX BHUMaHUSA M MHTEpPECa K MaTepHaily JEKUUH, ee coaepkanuto. Ilpenonasa-
TeNb JOJDKEH PYKOBOJUTH PabOTOM CTYAEHTOB MO KOHCIEKTUPOBAHMIO JIEKIIMOHHOT'O MaTepuana, MmoJ-
YepKUBaTh HEOOXOAUMOCTh OTPAKEHUS B KOHCIEKTaX OCHOBHBIX IOJIOKCHUHM M3y4aeMo#l TeMbl, 0c000
BBIJICTISIS, KATETOPHANIBHBIN anmapat. B 3akIr0uuTeIbHOM YacTH JICKIIMH HEOOXOAUMO C(HOPMYIUPOBATH
o01re BBIBO/BI 110 TEME, PACKPhIBAIOIUE COAEPIKaHUE BCEX BOIIPOCOB, IOCTABJIEHHBIX B JEKIUH. O0b-
SBUTH IJIaH OYEPETHOI0 MPAKTUYECKOTO 3aHATHS, JaTh KPAaTKUE PEKOMEHJAIMK 10 MOATOTOBKE CTY/IEH-
TOB K NPAaKTHYECKOMY 3aHATHIO. ONpeNeNuTh MECTO U BPEMsI KOHCYJIbTAllMM CTYACHTaM, IOKEIaBIINM
BBICTYIIUTH HA MIPAKTUYECKOM 3aHITHUHU C JOKJIAJAaMHU U pedepaTamu.

Ha nocnenneil nekuuu yaenuTs Bpems uid 0030pa Haubosee BaKHBIX MOJIOKEHHUH, paCCMOTpPEH-
HBIX B Kypce.

2. YKazaHus I IPOBEACHUS JTa0OPaTOPHBIX 3aHITHH.

Cobmronats TpeOOBaHUS TEXHUKH 0€30IIaCHOCTH M MPOBOAUTH HEOOXOIMMBIE Pa3bsCHEHUS O Tpa-
BIWJIBHOCTH ITOBeJIeHUs B Jlaboparopu. Ilepen BbinonHeHneM 1ab0paTOPHON pabOThl IPOBEPUTH CTETIEHb
TFOTOBHOCTHU CTYJI€HTOB, HAIIOMHUTb U OOCYIUTh OCHOBHbBIE TEOPETUUECKUE MOJIOKEHMSI, 3HAHUE KOTOPBIX
HE00XO0AMMO JJIsi OCMBICIIEHHOT'O BBIIOJIHEHUs paboT. B mpouecce BbinosHeHUs: paboThl ClleAyeT MOCTO-
SIHHO 00IIIaThCsl CO CTYACHTAMH, HE JI0IYCKas 110 BO3MOYKHOCTH MX HETIPaBHIBHBIX JeiicTBUil. TpeboBaTh,
4TOObI OCHOBHBIE PE3YJbTaThl SKCIIEPUMEHTOB ObUIM 3a(MKCHUPOBAHBI CTYJAEHTaMH B MUCbMEHHOM BUJIE.
[Ipu npueme 3auera o paborte TpebOOBATh OTYET O MPOAEIAHHON paboTe, I/1€ JOKHBI ObITh OTPa’KEHBI
OCHOBHBIE PE3YJIbTAThl U BBIBOJIBI.

3.Yka3aHus 110 KOHTPOJIIO CAMOCTOSITENIbHON padOThI CTYIEHTOB

ITo ycMoTpeHuto mpernojaBaTess 3a/laHie Ha CaMOCTOSITEIbHYI0 paboTy MOXKET ObITh MHAWBUIY-
aIbHBIM WK (poHTaNbHBIM. [Ipy McCIONBb30BaHMN MHAMBUAYAJIBHBIX 3a/aHUil TpeOoBaTh OT CTY/AEHTa
MUCbMEHHBIA OTYET O IpozenaaHHoil pabore. [Ipu npumeHeHHH (QPOHTAIBHBIX 3aJlaHUM BECTHU KOJUIEK-
THUBHBIE OOCYXIEHMSI CO CTyJE€HTaMH OCHOBHBIX TEOPETUUYECKUX MOJokeHUi. C Lenabl0 KOHTPOJIs Kade-
CTBa BBIIIOJIHEHUSI CaMOCTOATENbHOM paboThl TpeOOBaTh MHAMBUAYAJIbHBIE OTUYETHI (JIOIYCTUMO BMECTO
IIMCBMEHHOT'0 0TYETa MPUMEHSATh UHAUBHU1yaJIbHbIE KOHTPOJIbHBIE BOIIPOCHI).

[Tporpamma cocrapiieHa B coorBeTcTBUM ¢ TpeboBanusmu OC HUAY MUDU u yueGHBIM miia-
HOM OCHOBHOI 00pa3oBaTelbHOM HporpaMMel mo HampasieHHto moarotoBku 18.03.01 «Xumuueckas
TEXHOJIOTHUSI».

Pabouyto nporpammy coctaBuil: JoLeHT, 3yooBa H.I'.

Penienzent: moreHT, 3epHbikiuHa A.A.

[Tporpamma onobpena Ha 3aceqanuu Y MKH 18.03.01 «Xumuueckast TEXHOJIOTHS.
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