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YRuKanbive SRR M A Fiprkiaanas xumus" nhnpasienHoCTH (TPoQHuI0) OpraHHYecKas 1 GHOOPTaHMIeCKas XHMUs crp. 1

04c19ed8bfb98f3b6cb77a486b9a8788b8322323 ®TBOY BO «Uenl'Y»

Pabouasi nporpaMmma JUCHUILIMHBI (MOAYJIA)*

XUMHUYECKasd TEXHOJIOTUS

Hanpapnenue noaroToBKH (CIennaaIbHOCTD)

04.05.01 ®yanaMeHTaIbHAd U DPUKIIATHAST XUMUS

Hanpasnennocts (mpoduin)

Oprannyeckas 1 OMOOPraHuYecKas XUMUSI

[IpucBanBaemas kBanudukanus (CTEIeHb)

XumuK. [Ipernonasarens XUMHUH.

dopma oOyueHus

ouHAsg

I'on(s1) HAGopa 2025

*Pabouast mporpaMMa JIUCIUILTMHBI (MOIYJIs) aJanTUPOBaHa JUIsl HHKIFO3UBHOTO 00y4YeHHS WHBAIUIOB U
JIMII C OTPAaHUYEHHBIMU BO3MOKHOCTSIMU 3/10POBbS

Yemsounack 2025 r.

© OI'bOY BO «YHenl'V»



04.05.01 dynpaMenTaabHas M NpUKJIagHas xumust Oprannyeckasi 1 OMooprannyeckasi XMuMust
XumMu4YecKkasi TEXHOJIOTUs
20251 ounasi popma o0yueHus

ITpopekTop o yueOHOH paboTte yTBepxkaeHo 24.02.25 A.A. CanamaToB

V4eHBIM COBETOM XUMHYECKOTO (I)aKYJ'ILTeTa

[Tporokon 3aceqanust Ne 6 ot 14.02.2025

[Ipencenarens YdeHoro coBera

XHUMHAYECKOTO (haKysIbTeTa COIVIaCOBAHO B. A. Bypmucrtpos

3aceualmeM Ra(l)e[lpbl XHMHYECKOH TEXHOJOIHH M BLIYHCIUTEIbHOH XUMHH

ITporokon 3aceqanust Ne 6 ot 28.01.2025

3aBenyromui kapenpoi COTJIACOBaHO O. U. KpomadeBa

ABTOD (COCTaBUTEIIH) A. A. Kumsiios

CTpykTypa padoueii mporpaMMbl co00TBeTCTBYeT mpukasy pekropa ®I'bOY BO «Ueal'¥» ot «13»
anpeas 2021 r. Ne 247-1



MUHOBPHAVYKH POCCHUU
\,’ depepanbHOE TOCYIapCTBEHHOE OI0KETHOE 00pa30BaTelibHOS
@ YUPEKACHHE BHICIIEr0 00pa3oBaHusI

«Uensabunckuii rocynapcrsennslil yausepeurer» (PI'bOY BO «Henl'Vy»)

Pabouas nporpamMma JUCHUILIHHEL "XHUMHYECKas TEXHONOTHS" TI0 HAIPaBJICHHIO NOAr0TOBKH (crienuanbHocTH) 04.05.01
"dyHnameHTaNbHas ¥ NPUKIIaJHAs XUMUS'" HarpaBieHHOCTH (mpodmnio) Opranndeckast 1 OMOOpraHudecKast XUMHS cTp. 2
OI'BOY BO «Henl'V»

Conep:xanue

1. Henu ocBOEHUS TUCIIMIIMHBI

2. Mecto nucuuruinasl B cTpykrype OITOIT

3. Komnerenuuu obyuaroiierocsi, popMUpyeMbie B pe3yIbTaTe OCBOCHHUSI TUCHUTLITUHBI
(Momynst)

4. O0bpeM OUCIUTIIAHEI (MOTYJIS)

5. CTpyKTypa U coJepKaHue JUCHUILTUHBI (MOYJIS)

6. @OHJT OLIEHOYHBIX CPEJICTB

6.1. [lepeueHb BUAOB OLICHOYHBIX CPEICTB

6.2. TumoBble KOHTPOJBHBIE 3aJJaHUS U MHBIC MAaTEPUAJIBI TSl TEKYIIIEH aTTeCTaIllun
6.3. TunoBble KOHTPOJILHBIE BOMPOCHI U 33AaHUS 1JIs IPOMEXKYTOUYHON aTTeCTalluu

6.4. Kputepuu orieHUBaHUS

7. YueOHO-MeToAu4YecKoe U HH(POpMaIMOHHOE 00eCTICUeHUE AUCITUTIITMHBI (MOTYJIs)
7.1. PekomeHnayemas aureparypa

7.2. Ilepeuenb pecypcoB HH(POPMAIIMOHHO-TEIEKOMMYHUKAIMOHHOM ceTn "MHTepHer"
7.3. Ilepeuenb uH(POPMAITMOHHBIX TEXHOJIOTUMA

8. MaTepualibHO-TEXHUUECKOE 00ecTeueHne TUCHUTIITMHBL (MOTYJIs)

9. Meroandeckue ykazaHusi 1711 OOyJarONIUXCsl 0 OCBOCHUIO AUCITUTUTHHBI (MOTYIISI)
10. CienimasibHbBIE YCIIOBUS OCBOSHUS JUCITUTUTHHBI 00YJAIONTUMUCS ¢ MHBAJIMTHOCTHIO 1
OTpaHUYCHHBIMHA BO3MOKHOCTSIMU 3/I0POBbBSI

© ®I'BOY BO «Henl'V»




MHWHOBPHAYKH POCCHUU

@’ depepanbHOE TOCYIapCTBEHHOE OI0KETHOE 00pa30BaTelibHOS

YUpEKIECHHUE BBICIIEr0 00pa3oBaHUs
«Uensabunckuii rocynapcrsennslil yausepeurer» (PI'bOY BO «Henl'Vy»)

Pabouas nporpamMma JUCHUILIHHEL "XHUMHYECKas TEXHONOTHS" TI0 HAIPaBJICHHIO NOAr0TOBKH (crienuanbHocTH) 04.05.01
"dyHnameHTaNbHas ¥ NPUKIIaJHAs XUMUS'" HarpaBieHHOCTH (mpodmnio) Opranndeckast 1 OMOOpraHudecKast XUMHS crp. 3
OI'BOY BO «Henl'V»

1. HEJIX OCBOEHUA TUCHUITJINHBI

d)OpMPIpOBaHI/Ie Y CTYACHTOB (byH)laMeHTaJ'ILHLIX MOHSITUH U HpeZ[CTaBJ'IeHI/Iﬁ 0 TEXHOJOTHYCCKUX MpoUeccax XUMHUIECKOro CUHTE3a,
BBISIBJICHHE CBSI3M XUMHUYECKOW TEXHOJOTUH ¢ XUMUIECKUMH HayKaMH,

3agadamMu N3YUYCHUSA TUCHUILINHBI ABJIAKOTCA:

1. 3yueHne XMMHYECKOTO IPOU3BOJCTBA KAaK CIOXKHON CUCTEMBI ¢ TOUKH 3pEHUS KpUTepHeB 3Q(HEKTUBHOCTH B SKOJIOTHIHOCTH.

2. PaCCMOTpeHI/Ie TCOPETHYCCKUX OCHOB aHAJIN3a TEXHOJIOTUYCCKUX CXEM.

3. 3HaKOMCTBO ¢ METOAAMH PacueTa MaTepPHAIbHOTO U YHEPTeTHIECKOT0 0aTaHCOB XMMHUUECKHUX MPONU3BOCTB

4. PaccMoTpeHne COBPEMEHHOTO COCTOSIHUSI XUMUYECKOW TEXHOJIOTHH.

Pe3yanaT1>1 O6y‘-IeHI/I}I 10 JUCOUIIIMHE HAIIPAaBJICHBI HA JOCTHIKCHUE CICAYIONINX HHIANKATOPOB:

VK-3.3. ImMeeT He0OX0JUMBIE HABBIKM OPraHU3allud U PYKOBOACTBA pabOTOM KOMaH/bI;

OIIK-2-1. O6nanaeT 6a30BbIMU 3HAHUSIMU 110 Oe30MmacHON paboTe B XUMUYECKOH J1abopaTopuu;

OIIK-4-2. YMeeT UCroIb30BaTh 3HAHUS TEOPETUUECKHX OCHOB (DM3UKH U MaTEMAaTUKHU JJIsl IUTAHUPOBAHUS XUMHYECKOTO
9KCIIEPUMEHTa, 00pPaOOTKH M HHTEPIPETUPOBAHKS IOIyIEHHBIX PE3yIbTaTOB.

2. MECTO JUCHMIITMHBI B CTPYKTYPE OIIOII

Huka (pazgen) OITOIT: K.M.02.04

2.1 TpeGoBaHus K IPeABAPHTEIbHON MOAT0TOBKE 00y4YaI0Ierocs:

Jl71s1 yciemrHoro 0CBOCHUS JAaHHOMN AWUCIIUIUIMHBI CTYIEHT TOJDKEH 3HATh TEOPETUIECKHE OCHOBBI qucHILINH "Heoprannueckas
xumus", "Opranndeckas xumus'", "AHanuruueckas Xumus'.

AHanuTHYeCKas XHMUS

OpraHquCKaﬂ XUMUA

OO1mas 1 HeopraHU4ecKast XUMHS

2.2 JIncuMn/JMHbI M MPAKTUKH, U1 KOTOPbIX 0CBOEHME JaHHOI JTMCUHUIIMHBI (MOYJIs1) He00X0AMMO KaK NpeallecTByoLee:

3HaHUs, YMEHUS 1 HaBBIKH, IPUOOPETEHHBIE B X0/1€ U3YUYEHUS TUCIUIUINHBI « XUMHYECKast TEXHOJIOTHS», MOT'YT OBITh HCIIOJIb30BaHBI
IIPY IUTAHUPOBAHUH, 00CYKICHUH U BHIINOJHEHNN SKCIEPUMEHTAIBHBIX padoT B X0/1€ IPOU3BOJICTBEHHON M TEXHOJIOTHIECKOMH
IIPAKTHUK, a TAK)KE TIPU OCBOSHUH AUCLUILIMHEI "XHUMUUECKasi TEXHOJIOTHsI OpraHMYECKUX BelecTs".

XuMudecKast TEXHOJIOTHS OpPraHn4eCKNuX BEIICCTB

[TpousBoacTBEHHAsI PAKTHKA (HAYYHO-HCCIICA0BATEIbCKas paboTa)

HpOPBBO)ICTBeHHafI IpaKTHUKa (TCXHOJ'IOFI/I‘{ecKaSI HpaKTI/IKa)

3. KOMIETEHIUY OBYUYAIOUIEIOCSI, ®°OPMUPYEMBIE B PE3YJIbTATE OCBOEHUS1 I CLIAIIJIMHbBI
(MOJLYJIsT)

YK-3: Cnoco6eH opranu3oBbIBaTh H PYKOBOIMTH PadoToii KOMaH/Abl, BLIPA0ATHIBAsi KOMAHIHYIO CTPATErMIO J1JIsl 10CTHKEHUSI
MOCTABJIEHHOM LeJIn

3HaTh:

HpI/IHHI/IHBI OpraHu3any KOMaH/bl

YMeTb:

PacnpenenﬂTb 0013aHHOCTH Cpe€au YWICHOB KOMaHbL

Baagern:

HaBbikamu pykoBoaCTBa KOMaHIOM

OIIK-2: Cnoco0eH NpoBOAUTH XUMHUYECKHUI IKCIIEPUMEHT € MCII0JIb30BAHHEM COBPEMEHHOr0o 000py/10BaHusl, codaoaast
HOPMbI TeXHHKH 0€30aCHOCTH

3HaTh:

[IpaBuna 6e3onacHoi paboThI B TabopaTopun

YMeTb:

YwMmeer 6e30macHO MIPOBOAUTH SKCIIEPUMCHTBI 110 XUMHUYECKON TEXHOJIOTUU C UCTI0JIb30BaHUEM J'Ia60paT0pHI>IX YCTaHOBOK.

© OI'bOY BO «YHenl'V»




MUWHOBPHAVKU POCCHUU
\,’ DdenepanpHOE rocyJapcTBEHHOE OI0/PKETHOE 00pa30BaTeibHOS
@ YUIPEKACHUE BBICILIETO 00pa30BaHHs

«Yenabunckuii rocynapctseHusiil yausepeurer» (PI'bOY BO «Henl'V»)

Pabouas nporpamMma qUCHUILIHHEL "XHUMHYECKas TEXHONOTHS" TI0 HAIPaBJICHHUIO NOAr0TOBKH (crienuanbHocTi) 04.05.01
"dyHnameHTaNbHas ¥ NPUKIIaJHAs XUMUS" HarpaBieHHOCTH (mpodmnio) Opranndeckast 1 OMOOpraHudecKast XUMHS cTp. 4
OI'BOY BO «Henl'Vy»

Baagern:

BnaneeT TEXHUKOU MPOBEACHUS XUMHUYICCKOI'0 OKCIIEPUMEHTA C UCII0JIb30BaAHUEM na6opaTopHor0 060py}10BaHI/I$I.

OIIK-4: Cnoco0eH mJiaHMpPOBaTh padoThl XUMHYECKOH HANPABJEHHOCTH, 00padaThIBATh U HHTEPNPETUPOBATH MOJTy4YeHHbIe
Pe3yJbTaThl ¢ HCMOJIL30BAHHEM TEOPETHYECKHX 3HAHUI 1 MPAKTHYECKNX HABBIKOB PellIeHHsI MAaTeMaTHYeCKUX U (U3NYeCKuX
3a1a4

3HaTh:

XUMUYECKYIO IPUPOAY TEXHOJIOIHYECKOro Ipoliecca.

YMmeTb:

OOBSICHUTh Pe3yabTaThl SKCIICPUMEHTA HAa OCHOBE TCOPETUICCKUX 3HaHUHN (1)I/ISI/IKI/I U XUMHUHU.

Baagern:

HepBI/I‘-IHbIMI/I HaBbIKaMH pacue€Ta MaTCpruaIbHbIX 0aJlaHCOB TEXHOJOTHYECKUX IIpoIECCOB

B pe3yabTaTe OCBOCHUS JUCHUIVIMHBI oﬁyqalomnﬁcsl AO0JIZKEH

3.1{3naTn:

3.1.1|3Haer ocHOBHbIE MpaBUIIa 6E€30MACHOTO MTPOBEICHHS YKCIIEPUMEHTOB B JIa00OPATOPUH; OCHOBBI HEOPTaHUYECKON XUMHH,
¢busnueckol XuMuH, GU3NKH, MATEMATHKH.

3.2|YmeTh:

3.2.1|YmeeT O6e30macHO HIPOBOJUTH SKCIICPUMEHTHI 110 XUMHYECKON TEXHOJIOTUU C UCTI0JIb30BaHUEM J'Ia60paT0pHLIX
YCTAaHOBOK; MCIIOJIB30BATH 3HAHUSA TCOPETHUICCKUX OCHOB (bPI3PI‘-IeCKOI>i XUMUH, (bI/I3I/IKI/I U MaTCMaTUKU JIA
TUTaHUPOBAHUA XUMHUYCCKOI'0O SKCIICPUMCHTA, O6pa6OTKI/I W UHTCPIIPECTUPOBAHUS NOJTYYCHHBIX PE3YyJIbTATOB.

3.3|Baagern:

3.3.1|imeeT HeoOX0IMMbIE HABBIKA OPraHU3alMU 1 PYKOBOZCTBA paboTON KOMaH/Ibl. Biageer TeXHUKOM NpoBeeHHs
XMMHYECKOTO 3KCIEPHMEHTa € HCIOJIb30BaHHEM JIa00paTOPHOTO 000PYIOBaHHS; MATEMAaTHIECKIM arnapaToM
HEOOXOIMMBIM JUIS PELICHUs 3a/1a4 XUMUUECKOHW TEXHOIOTHH.

4. OFBEM JUCLUIIMHBI (MOLYJIS)

O6wasn TpygoeMKoCTb 53ET

Yacos o yuebHomy miany : 180 Bunel KOHTpOIsT B ceMecTpax:
B TOM YHCIIC :

aynutopHsle 3aHsTus : 108 3K3aMEHBI 5

camocTosTenbHas padora @ 25,1 3a4eThl 5

4acoB HA KOHTPOIb : 36

KOHTakTHas pabora: 118,9

UKP: 10,9

5. CTPYKTYPA U COJEPKAHME JUCIUIIMHBI (MOY.JIsT)

Kox HaumeHoBaHMe pa3/iejioB H TeM /BH/L 3aHATHSI/ Cemectp | Hacos Jlntepatypa
| saHsATHSI /Kvpc

Paznen 1. XMMHKO-TeXHOJI0THYECKH I MPoLiecC ero coep:KaHue u
TeopeTHYeCKHEe OCHOBBI.

1.1 Beenenue B xumrexHonoruo. /Jlex/ 5 2 JI1.5 J11.6J12.2J13.1
J13.2
21022 33 B4 55

1.2 TexHonornueckue kputepuu 3ppeKTuBHOCTH. /JIex/ 5 2 JI1.5 JI1.6J12.2J13.1
JI3.2
013233 54 55

1.3 TeopeTnueckrue OCHOBBI 5 2 JI1.5 JI1.6J12.2J13.1
XUMHKO-TEXHOJIOTMYECKOTO MPOIIecca. J13.2
/JTex/ 0102333435

© ®I'BOY BO «Henl'V»
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MUHOBPHAVYKH POCCHUUA
DepepanbHOE TOCYIapCTBEHHOE OI0KETHOE 00pa30BaTelibHOS
YUPEKACHHE BHICIIEr0 00pa3oBaHusI

«Uensabunckuii rocynapcrsennslil yausepeurer» (PI'bOY BO «Henl'V»)

Pabouas nporpamMma qUCHUILIHHEL "XHUMHYECKas TEXHONOTHS" TI0 HAIPaBJICHHUIO NOAr0TOBKH (crienuanbHocTi) 04.05.01

"dyHnameHTaNbHas ¥ NPUKIIaJHAs XUMUS" HarpaBieHHOCTH (mpodmnio) Opranndeckast 1 OMOOpraHudecKast XUMHS cTp. 5
OI'BOY BO «Henl'Vy»

1.4 Bnusinue pa3nu4HbiX GakTOpOB Ha CTENIEHb PABHOBECHOTO NPEBPAILCHUS. 18 JI1.5 JI1.6J12.2J13.1
Pacuer cnoHBIX paBHOBECHA. J13.2
TepmoguHaMUUECKHE U KHHETUYECKUE PacyeThl IPOU3BOJICTBA CEPHON 0102333435
KHCIIOTHI.

(IIpoBomuTcs nBE U3 TpeX paboOT Ha yCMOTpeHuUe mpenoaasareis). /J1a6/

1.5 TeopeTuueckue OCHOBBI XUMHUYECKON TEXHOJIOTHHU. PaBHOBECHE XMMUYECKUX 4 JI1.5 JI1.6J12.2J13.1
peaxuuii. KoncranTta paBHoBecus u sHeprusi [ 166ca. CriocoObl cMeleH st JI3.2
paBHOBecHs. MeXaHU3M XUMUUYECKOH peakluy, TuMUTHpYIolue craguu. /IIp/ 013233 54 55

1.6 WnnuBuayanbHble KOHCYIbTALMU, TEKYIIUH KOHTpoIb /KOHTAT/ 3,9 JI1.5 J11.6J12.2J13.1

JI3.2
013233 54 35

1.7 OCHOBHBIE XUMHYECKIE IPOU3BO/ICTBA. TEHICHIIMN PA3BUTHSI COBPEMEHHON 7,1 JI1.5 JI1.6J12.2J13.1
XUMHYECKONTPOMBIIIIIEHHOCTH. XUMHKO-TEXHOJIOTHIECKHI MPOIIECC U €TO J13.2
conepxanue. KnHeTnka XuMHUYECKHX MpoLeccoB. TBepaoGda3Hble peaKiyy. 0102333435
OCHOBBI TEOPUH 3aPOXKACHUS U pOCTa HOBOH (pa3bl, TOMOXMMHUUYECKUE PEAKIINN
u peakuuu. /Cp/

Pa3gen 2. MaTtemaTu4yeckoe MO/IeJIMPOBAHHE XHMHUKO- TEXHOJIOTMYECKHX
NPOLECCOB, XHMUYeCKHE PEAKTOPBI, MATEPHAJIbHBIN M TeNJ10BOH OalaHChI.

2.1 MonenupoBanvie. OCHOBHBIE MTOHATHUS. DU3HYECKOE U MATEMATUIECKOE 2 JI1.3 JI1.4J12.3J13.1

MonenupoBanue. Knaccupukaius mareMaTiueckux Moeneu. /Jlex/ JI3.2
013233 54 55

2.2 [TpuHIMIIBI COCTABIICHHUSI MATEMATHUYECKOTO OMHCAHMS 00BEKTa. AITOPUTMBI 4 JI1.3 JI1.4J12.3J13.1
MOCTPOEHHS AaHAIMTUYECKON U SMIIUPHUUIECKON Mozaenell. XapaKTepHuCcTUKa JI3.2
OCHOBHBIX 3TamnoB. /JIex/ 013233 54 55

2.3 [MonsTust QyHkuMu oTKIMKA U PpakTopoB. OCHOBHBIC JOMYIICHUS 4 JI1.3 J11.4J12.3J13.1
perpeccuoHHOro ananusa. GopMynMpoBKa 33/1a4H alIPOKCUMAIINH. JI3.2
/JTex/ 013233 54 55

2.4 DMIUPUYECKHE PETPECCUOHHBIE MOJENN C OJHON M C HECKOIBKUMHU 6 JI1.3 J11.4J12.3J13.1
nepeMeHHbIMU. [ITaHupOBaHKE SKCIIEPUMEHTOB ITPHU OUCKE ONTUMAIIbHBIX JI3.2
ycinoBui. MeTos KpyToro BOCXOXKICHHUS. 201322354035
/Jlex/

2.5 XuMHUECKHE PEaKTOPhl, MaTEpUANIbHBII U TETIJIOBOM OajaHChl. AnmapaTypHoe 4 JI1.6 JI1.7J12.2J13.1
odopmienune. Knaccudukaiys peakTopoB Mo THITY TEIIO0OMEHA, CIoco0y JI3.2
KOHTaKTa MEXJy peareHTaMH U KaTalu3aTopoM. PeakTopbl uieanbHOro 013233 54 55
NepeMeIMBaHus ¥ BbITecHeHus. /JIex/

2.6 XuMHYECKHE PEaKTOPbI, MATEPHAJIbHBIN U TEIUIOBOW OanaHChl. AnmaparypHoe 2 JIT1.6 JI1.7J12.2J13.1
odopmienue. Knaccubukanys peakTopoB [0 THITY TEINIO0OMEHa, Criocody JI3.2
KOHTaKTa MEXIy peareHTaMH U KaTalnu3aTtopoM. PeakTopsl naeaabHOTO 2010322354035
repeMerBanus 1 BeitecHenus. /I1p/

2.7 CHHTE3 perpecCHOHHBIX MOENeH XUMUKO-TEXHOJIOTHUECKHUX TPOIIECCOB. 6 JI1.3 JI1.4J12.3J13.1
Pemenue 3agau ontumu3zanuu. /I1p/ JI3.2

013233 54 55

2.8 Perpeccuonnoe onucanne XMMHIECKOTO MPOIIEcca. 12 JI1.3 J11.4J12.3J13.1

Pacuer MaTeMaTH4eCKON MOJEIH XUMUYIECKOIO PEAKTOPA.
OnTuMu3aIms TEXHOTOTHIECKHX MPOIIECCOB METOIOM KPYTOTO BOCXOXKICHHUSI.
(BBINMOIHAETCS OHA U3 TPEX PaboT IO YCMOTPEHHIO penogasatens) /J1a6/

J3.2
01 35233 54 55

© ®I'bOY BO «Yenl 'Yy
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MHWHOBPHAYKH POCCHUU

yUpexIeHHE BBICILEr0 00pa3oBaHus

DepepanbHOE TOCYIapCTBEHHOE OI0KETHOE 00pa30BaTelibHOS

«Uensabunckuii rocynapcrsennslil yausepeurer» (PI'bOY BO «Henl'Vy»)

Pabouas nporpamMma qUCHUILIHHEL "XHUMHYECKas TEXHONOTHS" TI0 HAIPaBJICHHUIO NOAr0TOBKH (crienuanbHocTi) 04.05.01

"dyHnameHTaNbHas ¥ NPUKIIaJHAs XUMUS" HarpaBieHHOCTH (mpodmnio) Opranndeckast 1 OMOOpraHudecKast XUMHS cTp. 6
OI'BOY BO «Uenl'V»
2.9 WunuBunyanbHble KOHCYJIbTAUU, TeKYIIUI KOHTPoIb /KOHTAT/ 2,3 J1.3J11.4 JI1.6
JI1.7J12.3J13.1 JI3.2
013233 54 35
2.10 |®Pusnueckoe 1 MaTEMaTHYECKOE MOJAEIMPOBaHKE. BUIbl MaTeMaTHYECKIX 6 JI1.3 JI1.4J12.3J13.1
Mozaenei. Perpeccuonnsriii ananms. [lonck ontumyma. J13.2
IIpuHIUIIBI COCTAaBIEHHS MaTEPUATIBHOIO U TEILIOBOro OanaHcos. /Cp/ 013233 54 35
Paznen 3. 'eTeporennslie npouecchbl, IPOMBILIJICHHBIN KaTaJIU3.
3.1 Kitaccudukanus u 0coOeHHOCTH TeTEPOreHHBIX CUCTEM U peakimid. Yacts 1. 2 JI1.5 JI1.6J12.2J13.1
/JTex/ JI3.2
013233 54 35
3.2 Kitaccudukanus u 0coOEHHOCTH TeTEPOreHHBIX CUCTEM U peakiuid. Yacts 2. 2 JI1.5 JI1.6J12.2J13.1
/J1ex/ JI3.2
013233 54 55
33 IIpomblnnennslii katanus. /Jlex/ 2 JI1.5 J11.6J12.2J13.1
JI3.2
013233 54 55
3.4 T'eTeporennsle nporecchl, IPOMBIIIIEHHBIN KaTanu3. PU3ndeckue u 4 JI1.5 JI1.6J12.2J13.1
XHUMHYECKHE CBOMCTBA TBEP/bIX MPOMBIIUICHHBIX KaTtaiu3aropos. /IIp/ J13.2
013233 54 55
3.5 LlemenTanus meau. 18 JI1.5 J11.6J12.2J13.1
PactBopenune kynpura B cepHON KHCIIOTE. J13.2
M3yueHne peareHTHOro MeToja HelTpanu3aluy CTOYHBIX BOI. 0102333435
OuncTka XpOMCOAEPKAIINX CTOKOB.
DIEeKTPOXUMUYECKOE IIMTHKOBaHHE.
DIEKTPOXUMHUYECKOE MOJIMPOBAHNE HEPIKABEIOMIEH CTaIIH.
YMmsryeHue Bofpl.
(BBINIOJTHACTCSI TPU pabOTHI M3 CEMH Ha YCMOTpEHHE TpenoaaBares) /J1ab/
3.6 WunuBunyanbHble KOHCYJIbTAUU, TeKYIIUI KOHTPoIb /KOHTAT/ 2,5 JI1.5 J11.6J12.2J13.1
JI3.2
013233 54 35
3.7 MHorocTaguifHOCTh reTepOreHHbIX XUMHUECKHUX npoueccoB. Anddysrnonnas u 6 JI1.5 JI1.6J12.2J13.1
KHHEeTH4ecKas oosacTu. ['paHulbl pa3zaesna u GPOHT reTepOreHHON peaKIiu J13.2
Metoapl cMeleHHs U pa3/iesieHus reTeporeHHbIx cucreM. Knaccuukarys 0102333435
katanu3atopoB. /Cp/
Paznen 4. Teopust MeTaJUIypruyecKux IMpoueccosB.
4.1 Tepmoaunamuka ropenus tomusa. OOpa3oBaHHe U JUCCOLMAIMS OKCHIIOB. 2 JIT.1J11.2J12.1J13.1
Boccranopnenue okcuIoB razamu. /Jlex/ JI3.2
013233 54 55
42 JomeHHbIi nponecc. Metanmypruiueckue nuiaku. MeTtaimuecKkue paciiaBbl. 2 JIT.1 JI1.2J12.1J13.1
TepMmoauHaMKKa packucieHus Metaia. /Jlex/ JI3.2
013233 54 55
43 TepMoauHamMKKa MeTauTyprudeckux npoueccos. /I1p/ 2 JIT.1 JI1.2J12.1J13.1

3.2
015233 54 35
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4.4 Pacuer npo1ieccoB pacKuCIeHUs CTalH. 5 6 JIT.1 JI1.2J12.1J13.1
MopenmpoBaHue POLECCOB YTIETEPMUIECKOTO BOCCTAHOBICHHS KEIEC3HBIX J13.2
pyA. 013233 54 35
(BBINIOJIHSACTCSI OJTHA M3 JIBYX pabOT MO YCMOTpPEHHsI MPerojaBaTesis)
/J1a6/

4.5 WunuBunyanbHble KOHCYJIbTAUU, TeKYIIUI KOHTPoIb /KOHTAT/ 5 2,2 JI1.1 J11.2J12.1J13.1

JI3.2

015233 54 35

4.6 JomenHBIi mponecc. MeTtanmyprudeckue niaku. MeTanindeckue paciaBsl. 5 6 JIT.1J11.2J12.1J13.1
TepMoanHaMuKa TOpeHHs TOIUTMBA. TepMOIUHAMHKA PACKUCIICHUE MEeTallIa. J13.2
/Cp/ 013233 54 35

6. ®°OHJI OHEHOYHBIX CPEJICTB

6.1. IlepeuyeHb BH/I0B OLIEHOYHBIX CPEICTB

TecroBble 3agaHus
Bomnpocs! s KomokBryma
Bomnpocs! 1is1 3aueta
Bomnpocs! 1yis1 sx3amMeHa

6.2. TunoBbie KOHTPOJIbHBbIC 3aJaHUAA U UHbI€ MaTepHUaJibl 1JIs1 TeKyI.l.leﬁ aTrecrauuu

[TpumepHBIe BOIIPOCH! KOJUTOKBUYMOB II0 KYPCY «XMMUYECKask TEXHOJIOTUS

Tema: «TepMomMHaAMHYECKUE PACUETHI XUMHUKO-TEXHOJIOTHIECKUX TIPOLIECCOBY

1. Obparumble 1 HEOOpPATUMBIE IPOLIECCHI

2. 3akoH neictByronmx Macc. Csizp Kp u Ke

3. Kpuruueckoe cocrosiHue BemecTsa. IIpuBe/ieHHbIE AaBICHUE U TEMIIEPATypa.

4. N300apHO-N30TEPMUYECKUI MMOTEHIMAT KaK KPUTEPHIA CaMOTPOU3BOJILHOCTH Mporiecca. CBsi3b KOHCTAHTHI PAaBHOBECHS U
1n300apHO-U30TEPMUYECKOT0 MOTEHIIMANA JJISl CTAaHIAPTHOTO COCTOSHHUSI.

5 IIpunmmn cmemenns pasaoBecus Jle-1laTtense.

Tema: «MaTemaTnyeckoe MOIETUPOBAHIE)

. Bupl MaTemMaTuuecKkux MojeseH.

. Perpeccronnsiii ananms.

. @opMyIHpOBKa 3aJa4l ONTHMHU3ALHH.

. MeTozb! OTBICKaHUS TOYKH ONTHMYMA.

. UucneHHble METO/IbI PELICHNs] CUCTEM YPaBHEHUH.
. MeTon KpyTOTO BOCXOKICHUSI.

. MeToibl IPOBEPKHU aJIEKBATHOCTH MOJEIH.

NN N W=

HpI/IMep TECTOBOI'O 3aaHusA
TI0 KYPCY «XMMHYCCKASA TCXHOJIOTU)

Ne 1. Tema: «XUMHUKO-TEXHOJIOTHYECKHUH MpoIiece, ero GyHAaMeHTalbHbIe KpUTepUU 3P HEKTUBHOCTI

1. YkaxxuTe npezensbl M3MEHEHHsI CTETICHH MTPEBPAICHHUS, BBIX0/a, CEIICKTUBHOCTH:

a) >1; 0)<1; B) HaxomsaTcs B auanazoHe ot 0 1o 1.

2. IIpon3BOIUTENBEHOCTD — 3TO. ..

a) OTHOIIIEHHE PEATLHO MOJIYYEHHOTO KOJMYECTBA MPOAYKTA K MAKCUMAIBHO BO3MOXXHOMY €T0 KOJMYECTBY, KOTOPOE MOTJIO OBl OBITh
MOJTYYEHO MPH JAAHHBIX YCIOBHUSAX OCYIIECTBICHUS XUMHUECKOW PEaKIIH;

0) J10JIs1 ICXOJTHOTO PEareHTa, UCII0JIb30BAHHOTO Ha XUMUYECKYIO PEaKIUIO;

B) OTHOIICHHE KOJIMYECTBA UCXOJHOTO PEAreHTa, pacxolyeMoro Ha LEeJIEBYI PEaKInio, K 00IIeMy KOJIMYECTBY UCXOJHOTO peareHra,
TIOIIIE/IIIIETO Ha BCE PEAKIUU (U IEJICBYIO ¥ IOOOYHbIE);

I') KOJIMYECTBO MPOYKTA, TOJYYCHHOE B CIUHUILY BPEMEHH.

3. JIJi BBICOKOTO 3HAYCHUS BBIXO/1a [[EJIEBOTO MPOAYKTa HEOOXOAUMO:

a) BBICOKO€ 3HaYCHHE TOJIbKO CEIIEKTUBHOCTH;

0) BBICOKOE 3HAYCHHE TOJBKO CTEIICHU MPEBPAICHUS;

B) BBICOKOE 3HAYCHUE CEIEKTUBHOCTH W CTEIICHU IDEBDAIICHHUS.
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4. CtenieHb MpeBpaIIeHus — 3TO. ..

a) OTHOILIICHHE PEAFHO MOIYIEHHOTO KOJINIECTBA MPOAYKTA K MAKCHMAILHO BO3MOKHOMY €r0 KOJIMYECTBY, KOTOPOE MOTJIO ObI OBITH
MOJTYYESHO MPH JaHHBIX YCIOBUAX OCYIIECTBICHHS XUMUIECKON PEaKIHH;

0) 10Tt UICXOAHOTO PeareHTa, NCIOJIL30BAaHHOTO Ha XUMUYECKYIO PEAKIIHIO;

B) OTHOLICHHE KOJIMYECTBA HCXOTHOTO PEeareHTa, pacxoyeMoro Ha IENEBYI0 PEaKlUio, K 00IIeMY KOJIHYECTBY UCXOHOTO PEarcHTa,
MOUIC/ANIEr0 Ha BCE PEAKIMH (U LIENEBYIO H TOOOYHEIC);

I') KOJIMYECTBO MPOIYKTa, IIOJyIEHHOE B €AMHHUIY BPEMEHHU.

5. Beixoa npoaykrta — 3T0...

a) OTHOILICHHE PEABHO MOIYIEHHOTO KOJINIECTBA MPOAYKTA K MAKCHMAILHO BO3MOKHOMY €r0 KOJIMYECTBY, KOTOPOE MOTJIO OBl OBITH
MOJTYYESHO MPH JaHHBIX YCIOBUAX OCYIIECTBICHHS XUMUIECKON PEaKIHH;

0) 10Tt UICXOAHOTO PeareHTa, NCIOJIBL30BAaHHOTO Ha XUMUYECKYIO PEAKIIHIO;

B) OTHOLICHHE KOJIMYECTBA HCXOTHOTO PEareHTa, pacxoyeMoro Ha IENEBYI0 PEaKIUio, K 00IIeMY KOJIHYECTBY UCXOIHOTO PEareHTa,
TMOIIE/IIIEr0 Ha BCE PEaKLUH (U 1IeJIeBYIO M MOOOYHBIE);

T') KOJIMYECTBO MPOJIYKTA, IIONYYCHHOE B SIMHUILY BPEMCHHU.

6. [lonHas wmm MHTETpaIbHAs CEIEKTUBHOCTD — 3TO. ..

a) OTHOIIICHHE PEANbHO MOJYIEHHOTO KOJIMYECTBa MPOAYKTa K MAKCHMAIILHO BO3MOKHOMY €r0 KOJIMYECTBY, KOTOPOE MOTJIO ObI OBITH
MOJTYYEeHO MPY JaHHBIX YCIOBHUSX OCYILIECTBICHHS XUMUIECKON PEaKIIH;

©0) OISt UICXOHOTO PEAareHTa, UCIOJIb30BAHHOTO Ha XUMHUYECKYIO PEaKIHIO;

B) OTHOLICHHE KOJINYECTBA HCXOJHOTO PEareHra, pacXoayeMoro Ha IIENeBYI0 PEaKIUIo, K 00IeMy KOJIHIEeCTBY HCXOIHOTO PeareHTa,
MOMIC/ANIEr0 Ha BCE PEAKIMH (U LIENEBYIO H TOOOYHEIC);

I') KOJIMYECTBO MPOIYKTa, IIOJyIEHHOE B €AMHUIY BPEMEHHU.

7. MrHoBeHHas1, win aubQepeHranbHas, CeIeKTHBHOCTD — 3TO. ..

a) OTHOIIICHHE PEANBHO MOIYIEHHOTO KOJINIECTBA MPOAYKTA K MAKCHMAIBLHO BO3MOKHOMY €r0 KOJIMYECTBY, KOTOPOE MOTJIO OBl OBITH
MOJTYYESHO MPH JaHHBIX YCIOBUSAX OCYIIECTBICHHS XUMUIECKON PEaKIHH;

0) 0TSt UICXOAHOTO PEeareHTa, UCIOJIL30BAaHHOTO Ha XUMUYECKYIO PEAKIIHIO;

B) OTHOLICHHE KOJIMYECTBA HCXOTHOTO PEareHTa, pacxoyeMoro Ha IIENEBYI0 PEaKIUio, K 00LIeMY KOJIHYECTBY UCXOIHOTO PEarcHTa,
TOIIE/IIIEr0 Ha BCE PEaKInH (U 1IeJIeBYIO M MOOOYHBIE);

I') OTHOLICHUE CKOPOCTH MPEBPAILCHHUS UCXOIHBIX PEareHTOB B IIEIEBON MPOAYKT K CYMMapHO# CKOPOCTH PacXoI0BaHHs HCXOTHBIX
peareHToB.

6.3. TunoBbie KOHTPOJIbHBbIC BONIPOCHI M 3alaHUA JJIAA npomemymtmoi«i aTrecTauun

[TpumepHBIE BOIIPOCHI K 3a4eTy

1. VI3 kakuX OCHOBHBIX CTaJM{ COCTOMT XMMUKO-TEXHOJIOIHYEeCKUH mporiecc? B ka-Kux cTagusax XMMUKO-TEXHOJIOTHYECKOTO IpoLecca
YYacTBYIOT XUMHUYECKHE PEAKIIIN?

2. Yro Takoe xumuyeckuii npouecc? [Touemy xuMHU4ecKuii poLecc Kak eAMHUYHBIN IIPOLIECC XMMUYECKOM TEXHOJIOTUH CIIOKHEE 110
CPaBHEHHIO C TEIIOBBIMH M MacCO-0OMEHHBIMH IpoLieccamu?

3. Kakue texHonorunyeckue Kpurepuu 3¢pHEeKTUBHOCTH XMMHKO-TEXHOJIOTHYECKOTO Npoliecca Bbl 3HaeTe?

4. KaxoBBbI Ipeessl N3MEHEHHS CTETIEHH NPEBPAIeHNs], BBIX0a NPOJYKTa, CENEKTUBHOCTH?

5. YTO 03HaYaeT BBIPAXKEHUE «PEAreHThI B3ATHI B CTEXHOMETPHUYECKOM COOTHOIICHUM»?

6. B uem paznuunst Mexy IeHCTBUTETFHON M paBHOBECHON CTETICHSAMH MPEBpAIIeHUs peareHTa?

7. C Kakoi 1eJbI0 IPU NPOBEJCHUN XUMUYECKUX ITPOLIECCOB B IPOMBIIIJIEHHBIX YCIIOBHSIX OJJUH M3 PEareHTOB YacTo OepyT B M30bITKE
10 OTHOILIEHHUIO K CTEXHOMETPHH peakun? KakoBbl TyTH UCTIONB30BAHUS PEareHTa, B3ATOrO B M30BITKE U HE BCTYIHMBLIETO B
peakiuio?

8. BriBeguTe ypaBHEHHE CBSA3M MEKIY BBIXOAOM IPOIYKTA M CTEHEHBIO IPEBPAILEHUS OAHOTO U3 PEareHTOB Ui 00paTUMOi
XMMHUYECKOH peakLuu, He CONPOBOXKIAIONIECHCS TOOOYHBIMU B3aUMOACHCTBHUAMH.

9. B uem paznuuue MeXay MOJHON (MHTEerpaIbHOW) U MTHOBEHHOH (IuddepeHInanbHON) CeNeKTUBHOCTSIMU?

10. Yro Ha3bIBaeTCS NPOU3BOAUTEIBHOCTHIO, MOIIHOCTHIO, HHTEHCUBHOCTBHIO?

11. Kak cBsi3aHbl MEXy COOOM: a) MPOU3BOAUTEIHHOCTD U CTEIICHB IIPEBPAIICHUS pearcHTa

12.  Ompenenute NOHATHSI «TEXHOJIOTHUECKUH PEKUM», KTEXHOJIOTUYECKAs CXeMa IPOLIECCay..

13. CdopmynupyiiTe OCHOBHBIC YCIIOBHS YCTOWYHBOTO PABHOBECHSI.

14. Kak npunnun Jle [llarense nomoraer npeacka3aTh BIMSHUE U3MEHEHHS TEMIIEPATyphl U JaBJICHHUS HA COCTOSIHUE PABHOBECHS
XUMHYECKOH peaKiuu?

15. TloueMy MOXHO MCKJIFOUUTb U3 BBIPAKEHHS JJIS1 KOHCTAHThl PABHOBECHS KOHIIEHTPAIIH KOMIIOHEHTOB, SIBJISIOIINXCS YACTBIMHU
TBEPAbIMHU BEIECTBAMHM I YKUIAKOCTIMH?

16. UYem paznuyaroTcsi ONpeaeseHns: CKOPOCTH TOMOT'€HHON U reTePOreHHON XMMUYECKUX PeaKknii?

17. B dem 3axmiouaeTcs pa3andre MeXTy MUKPOKHHETUKON M MaKpPOKUHETHKOU?

18. Kak cocTaBnsioT KWHETHUECKHUE YPAaBHEHUS MMPOCTHIX PEAKIIHA?

19. CdopmynupyiiTe OCHOBHbIE TPeOOBaHUs, IPEABIBIIEMbIC K MATEMATHYECKOM MO XUMHYECKOTO PEaKTopa.

20. B gewm 3axmouaeTcs vepapXUuecKuil IPUHLIUI MOJESIUPOBAHNS XUMHUYECKUX MTPOLIECCOB U PEaKTOPOB?
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21. Kakue npu3HaKy MOTyT OBbITh NOJI0KEHBI B OCHOBY KJIacCU(UKAIIMHA XUMHUUYECKUX PEaKTOPOB?

22. KakoBbI pazinuuus B yCIOBHSIX IIEPEMEMINBAHNS B IPOTOYHBIX PEAKTOPAX CMe-IIEHUS M BHITECHEHHS?

23. Kaxoii pexxum paboThl XUMUYECKOT0 PEaKTOpa Ha3bIBAETCs CTAllMOHApHBIM? B0O3MOXKEH 1 cTalliOHApHBII PEKUM B
nepuoanueckoM peakrope? B momynenpepsiBHOM peakrope?

24. KakuM yCJIOBHUSM JJOJDKEH YIOBIETBOPSTH 3JIEMEHTApHBII 00BEM, JJIs1 KOTOPOT'O COCTABIISIOTCS OanaHCOBbIE ypaBHEHUS?
25. KakuMm J0imKeH ObITh 3JIEMEHTapHBINA POMEXYTOK BpEMEHH NPU COCTABJICHUH 0aJlaHCOBBIX YPaBHEHUH LIS pEaKTOPOB,
paboTarouux B CTallMOHAPHOM pexxume? B HecTanmoHapHOM pexume?

26. KakMu MateMaTn4ecKuMH OIepaTopaMH ONKCHIBAETCS IEPEHOC UMITYJIbCa U MaccomepeHoc?

27. Chopmynupyiite TOMYIICHUS MOJCIH UACATBHOTO CMELICHHUSI.

28. [Touemy npH cocTaBiIeHHH OalaHCOBBIX YPaBHEHUI I peakTopa UealbHOro CMELICHHUS 32 3JIEMEHTApHbI  00BbEeM MOXET ObITh
MIPUHST MOJIHBIN 00BeM peakTopa?

29. B yueM cocTOAT NPUHLMIHAIBHBIE PA3JIMUUS B YCIOBUSAX TEINIOOOMEHA Ul H30TEPMHUYECKOTO U aJ1adaTHYecKOro peKUMOB
paboThI peakropa?

[IpumepHBIe BOIIPOCH K 3K3aMEHY:

. XMMHKO-TE€XHOJIOTHYECKHUH POLIECC 1 €r0 OCHOBHbIE CTANM.

Knaccuduxanus xum. peakiuii, Jexalux B OCHOBE IPpOMbIIIeHHbIX X TII.

. TexHonorunueckue Kputepuu 3PQPEeKTHBHOCTH XMMHUKO-TEXHOJIOTHYECKOTO IIpoLecca.

. OcHOBHBIE TApaMeTPHI TEPMOANHAMUYECKUX CHCTEM. VIHTeHCHUKaMs XUM. TIpoliecca.

. PaBHOBecHe XMMHUUECKUX PeaKIii, 00IINE YCIOBHUS YyCTOWYHBOTO PAaBHOBECHSI.

. 3aKOH JIEHCTBYONIMX MacC (PABHOBECHBIX KOHIICHTPAIH).

. YpaBHenue uzotepmsl Banr-I'odda.

. Koncranra paBHoBecust u sueprust [ mo60ca.

. CriocoObI cMeleHns: paBHOBECHS TEpMOIMHAMU4ecKoi cucremsl, npuniun Jle [larense.

. MonenupoBanne. OcHOBHBIE TOHITHA. DU3NTIECKOE MOIEIUPOBAHNE.

. Maremarndeckoe MonenupoBanue. Kinaccupukanus MmareMaTHYECKUX MOJIENICH.

. [TapameTpsl MoAeInpOBaHUs. METOABI MATEMAaTHIECKOTO OIIMCAHUS 00BEKTa.

. AJNITOPUTM MOCTPOSHHS aHAJTUTUYECKOH MOJIeNTH. XapaKTepUCTHKA OCHOBHBIX 3TAIOB.

. AITOPUTM TOCTPOEHUS SMITUPUIECKON MOAETH. XapaKTePUCTHKA OCHOBHBIX TAIOB.

. OCHOBHBIE JIOITYLIIEHUs] perpecCHOHHOr0 aHanu3a. opmynnpoBka 3a1auu annpokcuManuu. IIposepka ajeKBaT-HOCTH MOJIEIH.
. [InaanpoBanne 3KCIEPUMEHTOB MPH MMOMCKE ONITUMANBHBIX yclIoBuA. MeTo kpyToro BocxoxaeHus. [Ipumep.
. XUMHYECKHE PEaKTOPbl, X 001as KilacCU()UKAIHSL.

. X¥IM. peakTOphl CMEIICHUS M BBITECHEHHS, OOIINE CBEICHHUSI.

. Knnaccuduxkauus peakTopos 1o criocody opraHu3aluy Ipouecca U CTallMOHapHOCTH.

. MozenpoBanne XMMHYECKOTO PEAKTOPa, OCHOBHBIE TPEOOBaHMUS K MOJEIH.

. Mepapxuyeckuil NpUHIMI B MOJICIMPOBAHUN XUMHYECKUX PEAKTOPOB.

. CTpyKTypa MaTeMaTH4eCKOl MOAETN XUM. peakTopa.

. DneMeHTapHbIi 00bEM pPeakTopa U OCHOBHBIE M3MEHEHHMS BEIIECTBA IIPU €r0 NPOXOXKACHHUH.

. O01iee ypaBHEHHE MaTepHaIbHOTO OajlaHca yepes AIEMEHTapHbIA 00bEM peakTopa.

. OCHOBHBIE JIOITYIIIEHNS] B MOJIEJIH PEAKTOPa UEalbHOIO0 CMEIICHHUSI.

. YpaBHEeHHE MaTepHaabHOTO OanaHca Uil MEPUOANIECKOTO PEAKTOPA HICATEHOTO CMEIISHHSL.

. YpaBHeHue MaT. OanaHca Il IPOTOYHOTO PEaKTOpa UEaJIbHOTO CMEIIEHHS B CTALMOHAPHOM PEXHME.
. Peaktop npeansH. BEITECHEHHS, OCHOBHBIE JOMYIIEHHUS 1JIS1 BOBMOYKHOCTH €T0 (YHKIMOHHPOBAHUSL.

. YpaBHeHue TeruioBoro OanaHca. TerioBble pexXUMbl XUMHYECKIX PEaKTOPOB.

30. Yp-e rermoBoro GanaHca AJisi MPOTOYHOTO PEaKTOpa HJealibH. CMELICHUS B HEM30TEPMUY. PEKHUME.

31. I'ereporeHHblie NpOLECCH B XUM. TEXHOIOTUU. CKOPOCTh I'eTEpOTreHHbIX MPOoLEeccoB, MU(Qy3noHHas U KHHETHYEe-CKast 001acTH.
32. I'ereporeHHO-KaTAIMTHYECKUE MIPOLIECCHI, BIUSIHNUE KaTaau3aTopa Ha MEXaHU3M XUM. PEaKIuu. AKTUBHOCTb U TeMIepaTypa
3a)KUTraHus KaTanu3aTopoB. CeIeKTHBHOCTh, IMOPHCTOCTh M CTPYKTYPA KaTaIH3aTOPOB.

33. ®usnueckre CBOWCTBA KaTaJIn3aTOPOB: IPOYHOCTh, TEPMOCTOHKOCTH, pasMep U (hopma rpaHyll.

34. CoipbeBas 6a3a XMMHUYECKO# MPOMBIIIICHHOCTH. Kiiaccupukanms XuMHUECKOTO ChIPbSI.

35. JlomeHHsI# mporiecc.

36. CtaHOBNEHNE XUMHUIECKOI TEXHOJIOTHH KaK HAYKH.

37. T'openue ToruBa

38. Peakmus bemna-bynyapa

39. ObpazoBaHue U TepMUUECKas TUCCOLHUAIUS OKCHIIOB

40. BoccTaHOBIEHHE OKCHIOB ra3aMu

41. BoccTaHOBNIEHHE OKCHJIOB XKelle3a

42. MeTamryprudecKkue nuiaku

[V 2 NS T NG T NG T NG T N6 T NG T NS I NS B NS I e N e e e e )
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43. MeTajuin4ecKue pacruiaBbl
44. Packucnenue merasia
45. TepMotMHAMUYECKHUIT aHANIN3 TIIYOMHHOTO PaCKUCICHHS

6.4. Kputepuu oueHuBaHus

Kpurepun ouenuBanus tecra

JIyis osmy4eHust OLIeHKU 3a4TEHO HEOOXOAMMO OTBETUTh MPAaBUIILHO Ha 25 Bompocos u3 30

Kpurepun oneHMBaHUs KOJIJIOKBUYMa

J171s1 moydeHns OLIEHKH 3a4T€HO HEOOXO0ANMO JIaTh UCUEPIIBIBAIONINE OTBETH! HA 2/3 BOIPOCOB.

Kpurepun ornieHkH 3a yCTHBII OTBET Ha 3a4eTe

Ha 3auete cTyneHTy Hy>)KHO OTBETHTH Ha J[Ba BOIIPOCA.

Onenka «3auteHo» —CTy/IeHT JaeT TOYHbIE OTBETHI Ha IIOCTAaBJIEHHbIE BOIIPOCHI, AEMOHCTPUPYET IIOHUMaHKE H3JIaraeéMoro MaTepuara.
Bo3moxHO gomymnieHrne MeIKuX HETOUHOCTEH.

Onenka «He 3auTeH0» — CTYICHT He 3HAaeT OTBEThI Ha BCE BOIPOCHI WIIU JIONYCKAeT OUIMOKH IpY oTBeTe. HeT moHNMMaHus 13J1araeMoro
Marepuana.

Kpurepun o1ieHKH BOIIPOCOB 9K3aMeHa

B sKk3ameHalMOHHOM OMIIeTe COJEPKUTCS JIBa TEOPETHYECKHUX BOIIPOCa U 3aj1ava.

Onenka «OTINYHO» BBICTaBIsAETCS €CIIM CTYAEHT AaJl IOJIHBIE U TPAaBIIIbHBIE OTBETHI Ha J[Ba BOpoca Ouera. Marepuan n3narancs
YETKO M JIOTUYECKH CTPOIHO. Mor npuBecTH NpuMepbl, WILTIOCTPUPYIOIINE TeopeTuyeckuil MaTepua. OTBedaeT Ha JONOJHUTEIbHbIS
BOIIPOCHI 0 Kypcy. 3azaya pelieHa IpaBuiIbHO.

Onenka «Xopouoy» BrICTaBisieTcsi €ciy CTYIEHT TBEP/IO0 3HAaeT OTBETHl Ha BONPOCHI OnieTa, rpaMOTHO M3JlaraeT MaTepua, Ho
JIOITyCKaeT HeOObIINe HETOYHOCTH. VICTIBITEIBAET 3aTPYIHEHHUS C IPUMEPaMH, WILTIOCTPUPYIOIUMHI TEOPETHUECKUE BBIKIAIKH.
3anaua perieHa He MOJIHOCThIO.

OreHka «Y ZOBIETBOPUTEILHO» BBICTaBIIsETCS CTYAEHTY €CIIM OH HE B IIOJIHOM 00BeMe pacKpbll BOIpock! ouiera. Her moiaHoro
[TOHMMAaHHUS M3J1araeMoro marepuana. [IpuBoasTCsS HEAOCTATOYHO NPaBHIIbHBIE ((OPMYITHUPOBKH PA3IMYHBIX TEPMUHOB. OTCYTCTBYET
pelIeHue 3a1aun.

O1eHKa «HEYZOBJIETBOPUTENbHOY» BhICTaBIAETCS CTYIEHTY, €CIIH OH IIPU OTBETE Ha BOIIPOCHI JOMYCKAET IpyOble OIMOKY MIIK HE 3HAET
OTBET TOJIBKO Ha OJMH BOMPOC Ouiera. 3ajada He penieHa.

7. YHEBHO-METOJMYECKOE U TH®OPMAIIMOHHOE OBECHEYEHUE JTUCHUIIJIMHBI (MOAY JIS)

7.1. PexoMeHayeMasi JiuTepaTypa

7.1.1. OcHoBHas JiUTepaTypa

ABTODBI, COCTaBUTENU 3arnaBue W3narensctBO, Tox| Pecypc
JI1.1 |JIeroBambues A. O., XuMudeckasi TEXHOJIOTHUS: METAJUTYPTHsl, KOPPO3HSI METAIJIOB U PocroB-na-/lony, 9BC
PemernuxoBa E. A. CHocoOBI 3aIUTHI OT Hee, CBIPhEBOE U dHEpreTudeckoe odecrneyenue | Taranpor :
XUMHYECKUX IPOU3BOICTB, XUMHUYECKOE MaTepHAIOBEICHHUE: IOxHBII
yuebHOe nocobue (henepanbHbIii
(https://biblioclub.ru/index.php?page=book&id=577873) yHuBepcuret, 2019
JI1.2 |MopaueBckuii A. I, TepMoaMHAMUYECKHE pacueThl B XMMHUH U METAJUTYPTUU Camnkr- [lerepOypr | ObC
CnankoB U. b., ®upcora|(https://e.lanbook.com/book/212780) : Jlans, 2022
E.T.
JI1.3 |Iypusn K. B., BonkoBa |[lnanupoBaHue u opraHusanys 3KcriepuMeHTa: yuyeoHoe nocodue Camnkr- [lerepOypr | ObC
E. K. JUTSI By30B : Jlans, 2022
(https://e.lanbook.com/book/230288)
JI1.4 |Kagapos B. B., 'ne6oB |MaremaTnyeckoe MOICITMPOBAHIE OCHOBHBIX MPOLIECCOB Mocksa : FOpaiir, 9BC
M. b. XHUMUYECKUX MTPOU3BOJICTB: yueOHOE ocoOue il By30B 2024
(https://urait.ru/bcode/540557)
JI1.5 |Urnarenkos B. U. TeopeTnueckre OCHOBbI XUMHYECKON TEXHOJIOTHHU: yueOHoe nmocobue|Mockaa : IOpaiir, 9BC
IS CIIO 2024
(https://urait.ru/bcode/542296)
JI1.6 |Urnarenkos B. U. XuMHYECKHE NPOLIECCHl ¥ PeakTophl: ydyeOHoe nmocobue aist By30B  |Mocksa : FOpaiir, 3BC
(https://urait.ru/bcode/545511) 2024
JI1.7 |Komuccapos O. A., IIpoueccel u anmapaTbl XMMHUYECKOH TEXHOJIOTHH: Y4eOHUK JUTs Mockga : FOpaiir, 3BC
l'opmees JI. C., Bent /I. [By30B 2025
I1 (https://urait.ru/bcode/569094)
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7.1.2. lono/IHUTeIbHAS JIUTEPATypa

ABTODBI, COCTABUTEIH 3arnaBue UznarensctBo, Ton| Pecype

JI2.1 |3enennos /1. B. TexHuueckas TepMOJUHAMEKA: yueOHOE ocoOue Camapa : 3BC
(https://biblioclub.ru/index.php?page=book&id=143845) Camapckuit

rOCyIapCTBEHHBIN
APXUTEKTYPHO-
CTPOUTENIbHBIN
yHuBepcurert, 2012
JI2.2 |Kopritesa A. K., XumHu4ecKre peakTopsl. BeneHue B Teoputo u npakTuky: yueonoe |Cankr- IlerepOypr 3BC
ITersxoB B. U. rmocoowue : Jlans, 2022
(https://e.lanbook.com/book/206207)

JI2.3 [T'ymepoB A. M. MaremaTnueckoe MOAECITUPOBAHUE XUMUKO-TEXHOIOTMUECKUX Cankr- [letepOypr 3BC
MIPOLIECCOB : Jlans, 2022
(https://e.lanbook.com/book/211445)

7.1.3. Metoanueckue pa3padoTKu
ABTODBI, COCTABUTEIH 3arnaBue WznarensctBo, Ton| Pecype

JI3.1 |Tropun A. T. PykoBozacTBO K 1ab0paTopHBIM paboTaMm 1Mo XUMUYECKOH YensOuHCK : 62 5x3
TEXHOJIOTHH M MOJEIUPOBAHMIO TEXHOIOTHYECKuX rpoueccos. Y. 2 :[Uenl'VY, 1994 AGOHEMEHT
MaremaTHyeckoe MO/ICITMPOBAHUE TEXHOIOTUYECKUX MIPOLIECCOB: yueOHO
yueOHOe nocobue JTUTEPATYPHI

(2 )xopmyc

JI3.2 |Kumsmos A. A., OCHOBBI XUMHUECKOW TEXHOJIOTHH: Ja00OPaTOPHBIN MPAKTHKYM YensOuHCK : 78 7Kx3

CeipomoinoToB A. B. W3narenscTBO AGoHeMeHT
YensiOuHCKOTO yueOHOM
rOCYJIapCTBEHHOT O [JInTepaTypsl
YHHBEPCHUTETA, (2 )xopmyc
2019
7.2. IllepeyeHnb pecypcoB HH(POPMALMOHHO-TEJIEKOMMYHHUKALMOHHOI ceTn ""UHTepHeT"
Ol |Jlanb [DnexTpoHHBLH pecypce] : anekTpoHHO-O0ubanoreunas cucteMa (ObC) / uzgarenscrso Jlans. — URL://e.lanbook.comy/.
D2 | YHuBepcureTckas 0MOIMOTEKa OHIAlH [ DIEKTPOHHBIN pecypc] : anekTporHo-0ubmmoreunas cucrema (OBC) / OO0
Jupexrmenua [Ta6aumunr. — URL:http:/biblioclub.ru.
23 |KOpaiit [DnekTpoHHBIN pecypc] : anekTpoHHO-0nOnnoTeunas cucrema (ObC) / muznarenscTBo OpaiiT. —
URL:http://biblio-online.ru.
D4 |Znanium.com [DNeKTPOHHBIN pecypc] : aneKTpoHHO-0nbmoTeunas cucrema (35C) / HayuHo-u3naTensckuii eHTp
NH®PA-M. — URL:http://znanium.com.
D5 |HauumonanwsHast anektpoHHas oubnuoreka (HOB) [DnekTpoHHbI pecypc] : 00beJMHEHHBIH IEKTPOHHBII KaTalor¢oHI0B
poccuiickux 6ubauorek : caift. — URL:http://H30.pd.
7.3 IlepeueHb HHGOPMALMOHHBIX TEXHOJIOTHil
7.3.1 IIporpammHoe obecnieyeHue
Adobe Reader
LMS Moodle

7.3.2 IlpodeccronaibHble 0a3bl AAHHBIX U HH(POPMALHOHHO-CIIPABOYHbIE CHCTEMbI

1. DnekTpoHHBIi KaTajor HayuHou Oubnaroreku Yenl'Y [DnekrponHblii pecype]: 6a3a nqanubix / UensO. roc. yH-T. - YensOunck, 1992 -

2. ChemNet [DnekTpoHHBIH pecypc] : HHTepHEeT-opTal (yHJaMEeHTaIbHOI0 XUuMH4Yeckoro oopasosanusi Poccun. - URL:
www.chem.msu.ru, cBOOOIHEINA.

3. ChemPort.Ru, MMII-MMXYV [OnekTpoHHbIi pecypc] : xumuueckuit uuTepHeT-noprai - URL: www.chemport.ru , cBoG0AHBIH.

4. DneMeHTHI [ DJIEKTPOHHBIN pecypc] : HayuHo-nonysipHbiid nopran.— URL:www.elementy.ru, cBoO0HBII.

5. Hayunas snekrponnas 6ubnnorexka eLIBRARY.RU (https://elibrary.ru/defaultx.asp?) eLIBRARY.RU : HayuHast aneKTpoHHAs
o6ubnuoreka : caiit. — Mocksa, 2000 — . — URL: https://elibrary.ru. — Pexxum gocryna: ams 3apeructpup. noys3zonareneil. — TekcT :
3JIEKTPOHHBIH.
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6. lpesunentckas 6ubnuoreka (hitps://www.prlib.ru/) [Ipesuaentckas Gu0InOTeKa : HICKTPOHHAsS HALMOHANbHAs GuGnuoTeka : caift /
OI'BY Tlpesunéurckas 6ubnmmoréka nmern b. H. Enpunna. — Cankrllerep6ypr, 2009 — . — URL: https://www.prlib.ru/. — TekcT :
JJIEKTPOHHBIM.

7. Web of Science (https://apps.webofknowledge.com) Web of Science : mynpTuauCHIHIUIMHAPHAS pedepaTuBHAs Oa3a JaHHBIX /
xomnanus Thomson Reuters. — Pexxum noctyna: ais 3apeructpup. nonszopareneid Yenl'V. — TekcT : 3IeKTpOHHBIH.

8. Scopus (https://www.scopus.com) Scopus : pedepatuBHas 6a3a nanusix / Elsevier BV. — URL: http://www.scopus.com/. — f3. anr.
— Pesxxum noctyma: i 3apeructpup. nois3oBareneit Uenl'Y. — TekCT : 31eKTpOHHBIH.

8. MATEPUAJIbHO-TEXHUYECKOE OGECIHIEYEHHME JUCITUITIJIMHBI (MOAY JIS)

Jlns peanuzanyy AMCUUILTUHBI HCHOJIB3YIOTCS YUe€OHbIEe ayIUTOPUH [UIsl IIPOBECHHUS 3aHATUI JIEKIIMOHHOTO THUIIA, 3aHITUI
CEeMUHAPCKOTO THIIA, JIAOOPATOPHOTO THIIA TPYIIIOBEIX U HHAWBUIYAIBHBIX KOHCYIBTAIMH, TEKYILETO KOHTPOJIS ¥ MPOMEKYTOYHOM
aTTeCTallly, a TAKKE MIOMELICHUS JUIsl CAMOCTOSATENIbHOI paboThI.

VYueOHble ayAUTOPUH YKOMIIIEKTOBAHBI CIIEHAIN3UPOBAHHOM Me0Ebi0 U TEXHUIECKUMH CPEICTBAMH O0YyUCHHSI.

1. YueOHas ayauTopus AJisl IPOBEACHUS 3aHATHI JICKIIMOHHOTO THUIIA:

OcHoBHOE 000py/IOBaHuE:!

KomnnuecTBo nocanounsix mect — 50, yueOnas mebens, MyabruMeaniinbliii [Ipoextop EPSONEB-X41, skpaH ¢ 351eKTponpruBOIOM
Lumen, aktuBHas akyctuueckas cuctema Microlabsolo-6¢, TIK INTEL E 2140 ®OPMO3A MOHUTOP TFT 17"Acer 1716
Fs(700;1.5ms, 1280x1024), xomnbioTep A1 paboT ¢ JEIOBBIMU U aHaAUTHYeCKUMHU IporpaMmmamu Monurop TFT17"LGL1718S.

VueOHO-HArIsIHbIE T0COOHS:

MyJ'ILTPIMe,HPIfIHaSI Ipe3cHTanus, Ta6nnua MeHzLeneeBa.

IIporpammHOe obecrieueHue:

MS Windows XP Professional SP2 mist BY3oB. JIutien3un 6eccpounsie. ['oc. Kontpakr Ne 300 ot 08.10.2008 r., MSOffice 2007.
JInuensuu Geccpounsie. Jlunensus Ne 44664774 ot 09.04.2008r., I1O «AnTuBupyc Kacnepckoro» JInnieH3noHHbIH goroBop Ne
1013/K-2773 ot 11.12.2017T.

2. YueOHas ayaJuToOpus AJs1 NPpOBEACHUS 3aHIATUH na6opaTopHor0 THIIA: na60paT0pI/m XUMHUYECKON TEXHOJIOTUH

OcHoBHOE 000py/IOBaHuE:

Becsr anexrponnsie BJIT-15011 «Caprorocm», Beco JIB-210A, AxBanuctunstop J19-4, BeinpsMurens snekTpudeckoro Toka B-24,
BepxuenpuBoanoe nepemenuparoiiee ycrpoiictBo ES-8300D, konopumerp KOK-2, konbonarpesarensES-4100, anexTpornuTka,
MarnutHas memanka LabTexMSH-1 LT.

3. Y4eOHbIe ayqUTOPHN JUIS IPOBEICHNUS 3aHATHI CEMUHAPCKOTO THIIA, Al HPOBEACHHS TPYIIIOBEIX KOHCYIbTalUH,
WH/IMBUIYAJIbHBIX KOHCYJIbTAUH, VISl TEKYILEro KOHTPOJIS U IPOMEXKYTOYHOH aTTecTaluu

OcHoBHOe 00opynoBaHue: yueOHas MeOellb, 10CKa ydeHn4ecKass OObIYHas, HACTEHHasl, MyJIbTUMEIUITHOE HHTEPAKTHBHOE
00opynoBaHue: MyIbTUMEIUHHBIA IPOEKTOP, SKPaH C JIEKTPOIIPHUBOJOM, aKyCTHIECKask CHCTEMA.

ITomemenus JJIA CaMOCTOSITeIIbHOM pa60T1>1

Uuraneueiii  3anm Ne 1 ayz. 205.

OcHoBHOE 000py/iOBaHueE:

KonmuecTBo mocasoyHbix MecT — 50, 5 mepcoHaIbHBIX KOMITBIOTEPOB € MOAKIIOUSHUEM B CeTh «VIHTEpHET», HEOrPaHUUCHHBIN OCTYIT
k OBC u B/l, yueOHast MeOesb, KOHIUIIMOHED.

ITporpammHOe obOecnieueHue:

Microsoft Windows 10 Pro. (JIunien3uu 6eccpounsie. loroBop Ne AD-223/28/18), Microsoft Office 2016 Pro (JIutien3zuu 6eccpodnsie.
Jorosop Ne AD-223/28/18), KorcynwranT [Intoc (Cornamienue o corpyaaundectse Ne 31 ot 20.05.2003 ¢ pernoHanbHbIM
MH()OPMAMOHHBIM LIEHTPOM OOIEPOCCHICKOM CETH pacipocTpaneHus npaBoBoii uudopmarmn), [10 «ArTHBHpYC Kacnepckoro»
(JTuuensuonnsiii orosop Ne 1013/K-2773 or 11.12.2017 1.).

IMomemenue a1 caMocToATENbHOM paboThl: MHpOopManuoHHo-6ubanorpaduyeckuil oTaen.

OcHoBHOE 000py/IOBaHuE:!

KonuuecTBo nocasounbix Mect — 24, yueOHasi MeOelib, 7 IEPCOHAIBHBIX KOMIIBIOTEPOB C MOJIKIIOUYEHHEM B ceTh «THTepHeTY,
HeorpannyenHslit goctyn k ObC u BJI.

ITporpammHoOe obecnieueHue:
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Microsoft Windows Professional 7 Russian Academic OPEN No Level (CBT (OAO LIEHTP) 18.02.10. Homep munien3uu 46536280),
Microsoft Windows Professional 7 Russian Academic OPEN No Level (JJoroBop Ne AD-61/10), Microsoft Office Professional Plus
2010 Russian Academic OPEN 1 License No Level ([JoroBop Ne AD-23/12, nomep nunensuu 60411804), Koncynsrant [Tinroc
(Cornamenue o corpynauuectse Ne 31 ot 20.05.2003
CperuoHaIbHBIMUH(OPMALMOHHBIMIIEHTPOMOOIIEpOCCUIICKOHCeTHpacpocTpaneHusnpasoBoinHpopmarun) HOb (Horosop Ne
101/HDB/2810 ot 20.02.2018), I1O «Antusupyc Kacnepckoro» (Jlunensunonnsiii gorosop Ne 1013/K-2773 ot 11.12.2017 r.)

Wnble, ynoOHbIe U1 00y4aromerocs, IOMEIEeHUs ISl CaMOCTOSATENIbHON paboThl ¢ KOMITBIOTEPHON TEXHUKOM U C BO3MOXHOCTBIO
noJKiroueHus Kk cetu "MHTepHeT" 1 00ecneueHreM JI0CTyIa B 3JIEKTPOHHYI0 HHQOPMAIIMOHHO- 00pa30BaTeIbHYIO CPELy
YHHMBEPCUTETA

9. METOAUYECKHUE YKA3ZAHUSA JJIAA OBYYAIOIIIUXCSA IO OCBOEHHUIO JTUCHUIIIMHBI (MOY JIS)

ITpoBepka kauecTBa yCBOCHUS 3HAHUH CTYICHTOB IO JaHHOH NUCHUIUIMHE BKIIOYACT B ce0s: TEKYLIHH KOHTPOJIb M IPOMEKYTOUHYIO
aTTECTAIHIO.

Texymuii KOHTPOJIb BKJIIOYAET B ce0s TECTOBOE 3aJaHue M KOJUIOKBUYM. [IpoMexxyTouHas aTTecTanus IpoBOIUTCS B hopMe 3adeTa u
9Kk3ameHa. J[yis momydeHus 3a4eTa CTyICHT B TeYCHHE CEMECTPa IODKEH BBIOIHUTE 7 1a00paTOPHBIX paboT U3 MPaKTHKyMa,
0(opMHUTE pe3yabTaTHl B BUIE OTYETOB 10 JAOOPATOPHBIM paboTaM, CAAaTh YeThIpe KOJUIOKBUYMA, PEIIUTh TECT Ha pa3Hble TeMbl. Ecin
M0 YBOKUTEIHHBIM IPUYMHAM CTY/ACHT HE B MOJHOM 00bEME BBITIOJHHJI BBIIIE TIEPEUHCIICHHBIE TPEOOBAHUS, TO — CAACT 3a4eT MO
BOIIPOCAM.

WTOTOBBII KOHTPOJIb OCYIIECTBISETCS B ()OPME YCTHOTO 9K3aMeHa B KOHIIe ceMecTpa. Ha moAroTOBKY OTBETOB Ha 2 TEOPETUUSCKHUX
BOIpoca oTBOAUTCS He Oonee 90 MuH.

OCHOBHBIMH BHJIAMH CAMOCTOSITEIIbHOW pabOThI SBISIOTCS: paboTa ¢ OyMaXHBIMH UCTOYHHKaMH MH(OpMaIuy (KOHCTIIEKTOM, KHUTOH,
METOIMYECKAMH YKa3aHHsAMH), pab0Ta C ICTOYHUKAMU ceTH HTepHeT.

W3y4ath Kypc peKOMEHIyeTCs IO TEMaM B COOTBETCTBHU € IIPOrpaMMOii (pacIiooskeHre MaTepuaia B IporpaMme Kypca He Bceraa
COBIA/IACT C PACIIOJI0KESHHEM €r0 B TOM WIIM HHOM y4eOHUKE, HO COOTBETCTBYET TEMAaTHKE JICKIIMOHHBIX 3aHATHI) IOCTEIICHHO, B
TeueHne cemectpa. He ciemyer mepexoIuTh K H3y4eHHUIO MOCIEAYIONIeH TeMbl, IIOKa MaTepual MpeablIyIeil TeMbl He YCBOCH.
W3y4ath MaTepuan, OTHOCSIIHUIACS K JaHHOW TeMe, CIeyeT 10 OJHOMY HIH HECKOJIBKHM M3 PEKOMEHJOBAaHHBIX y4eOHUKOB. Jist
MIOMCKA HEOOXOIMMBIX CBEJICHUI B yI€OHMKE MOXHO HCIIOIB30BATh MIPEIMETHBIN YKa3aTeslb B KOHIE KHHUTH.

[pu n3ydeHun MaTepraia mo KOHCIEKTaM JISKIHH clieayeT oOpaliaTh BHUMaHUE Ha IPUBOIUMBIC B JICKIIHSX CCBUIKH ceTH VIHTEpHeT.
CryneHry cienyeT 0ombliie “IKCIepUMEHTHPOBATL” ¢ HUMHU, H3Y4aTh CIIPABOYHYIO CUCTEMY, Pa3IMYHBIC BO3ZMOXXHOCTH U CEPBUCHI
COOTBETCTBYIOIIHX caiiToB. Oco00e BHUMaHKUE HEOOXOAUMO YACIATh AHIJIOA3BIYHBIM PECYpCcaM, MOCKOJIBKY MOIaBIISIOIIee
OOJIBIIMHCTBO HAYYHOH MH(OPMAINH ITyOIHKYeTCsl Ha aHIIIHHCKOM si3bIKe. [Ipn 3HaKOMCTBE ¢ HOZOOHBIMU pecypcaMy He ClIeLyeT
“O0sIThCS” aHTJIMHACKOTO S3bIKa, TP HATWYUH 3aTPYIHEHHHN JKeIaTeIbHO MOJIb30BaThCS OHJIAIH NIepeBOUMKAMU H/UITU CIIOBAPSIMHU.
IMepen ocymiecTBIeHHEM JTI000TO MOMCKA HHPOPMALMH CIIEAYET TIIATeIbHO MPOIYMbIBATH CTPATErui0: BHUMATEIbHO HOAXOAUTD K
BBIOOPY KJIFOUYEBBIX CJIOB, 3apaHee MPOJIyMBIBATh UX JOTHUSCKHE KOMOUHAIMN, 3HAKOMHUTBCSI CO CIIPABOYHOM CHCTEMOM TOTO HIIH
WHOTO MHCTPYMEHTA ITOUCKa ¥ T.1. B mporecce nmorncka Heo0XoauMo o0paiaTs BHUIMaHHUE Ha PEJICBAHTHOCTE BBIIABAEMBIX B IIPOLIECCE
noucka gokyMeHToB. IIpu moucke nundopmaiyu B pedhepaTuBHbIX 0a3ax TaHHBIX )KENATEIbHO 3aIIOMUHATH/3aMUCHIBATE (DaMHIUU
aBTOPOB pabOTAIOMIMX 10 HHTEPECYIOIIEH CTYAeHTa TEeMaTHKE U OCYIIECTBIATh IOMCK APYTHX paboT JaHHBIX aBTOpoB. [Tocne kaxkmoro
MOUCKA HEOOXOJMMO IETATbHO (PUKCUPOBATh HH(MOPMAIIMIO O HAWICHHBIX TOKYMEHTaX (yKa3bIBaTh, KOTIa UCKAJIH, [/l UCKAJIH, KaKue
KJIFOUYEBBIE CJIOBA UCTIOIB30BAIH U T.1.).

B ciyvae mpuMEHEeHHUs IPU U3YYCHUU JUCHMILTAHBI JIEKTPOHHOTO 00YUeHHS, TUCTAHIIMOHHBIX 00Pa30BaTENbHBIX TEXHOIOTHIA
oO1IeHne 00yJaroInXCs ¥ MPEoIaBaTeisi OCYIIECTBISETCS B PEXKUME PEalbHOTO BpeMEHH (OHJIalH-JIEKIMK (BeOUHAPHI), YaThI,
BUICOKOH(DEPEHIMH U JIP.) WIH OTII0KEHHOI'O BpeMeHH (cucTeMa aucTaHiioHHoro ooyuenus Moodle, MS Office365, dopymsl,
AJIEKTPOHHAS T10YTA U JP.).

BonbIyio yacTh BpeMEHU 00yJarOLIHecs CAMOCTOSTENBEHO paboTaroT ¢ y4eOHO-MeToquIecKUMH MaTepranaMu. CTyIeHThl HMEIOT
BO3MOKHOCTH KOHCYJIBTUPOBATHCS C IPETOJaBaTeNIeM 10 BCEM BOIIPOCaM, BOSHUKAIOIINM B XOJIE€ CAMOCTOSTEIBHON pabOoThI
MOCPECTBOM DJICKTPOHHOMU MOYTHI, COLHANBHBIX CETeH H T.II.

Joctyn obyuaromerocst K y4e0HBIM pecypcaM B PeXKHUME OTIOKEHHOTO BPEMEHH, CAMOCTOSATEIbHON pabOThl OCYIIECTBIISIETCS Yepe3
ceTh IHTepHET B YA0OHOM JIJIsl HETO MECTE, BPEMEHH M TEMIIC).

Ipu 00y4eHuH JIUII C OTpaHHICHHBIMUA BO3MOXKHOCTSIMH 3I0POBbsSI DIICKTPOHHOE 00YyUeHHUE, AUCTaHIIMOHHbBIE 00pa30BaTeIbHbIC
TEXHOJIOTHH TIPeIyCMaTPUBAIOT BO3ZMOXKHOCTH pHeMa-Niepeaur MHGOPMAIMH B JOCTYIHBIX A1 HUX (hopMax.

Peanuzanust AUCUUILTHHBI C IPUMEHEHHUEM 3JICKTPOHHOTO O0YUYCHUsI, TUCTAaHIMOHHBIX 00pa30BaTeNbHBIX TeXHONOTHH (nanee — D0,
J10T) ocymectBaseTcs Ha ocHOBaHNH «[10I0KeHNS 0 peann3auy OCHOBHBIX M JOTOJHHUTEIBHEIX 00pa30BaTeIbHBIX IPOTPaMM C
MPUMEHEHUEM 3JIEKTPOHHOTO 00YUIEHUS ¥ JUCTAHIIMOHHBIX 00Pa30BaTEIbHBIX TEXHOIOTHI B (peaepatbHOM roCyAapCTBEHHOM
Or0/KETHOM 00pa30BaTEIbHOM YUPEXKICHUN BBICIIET0 00pa3oBaHus «YenssOMHCKUI rocyqapCTBEHHBIN
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yHHuBepcuTeT», «IlonoxxeHus o mopsake 3auera 00y4aroUMUCS [0 OCHOBHBIM IPOQEeCCHOHAIBHBIM 00pa30BaTeIbHBIM IIPOrpaMMaM
Beiciiero oopazoBanus B PI'BOY BO «Uenl'V» pe3ynbTaToB OCBOCHHS B OpPraHU3aIMsAX, OCYIIECTBIIIONINX 00pa30BaTeIbHYIO
JIeSITeTIbHOCTD, Y4eOHBIX IIPEJMETOB, KypCOB, JUCIUIUIMH (MOJYJel), MPAaKTHK, TOTIOJTHUTEIbHBIX

10. CHEIIMAJIBHBIE YCJIOBUS OCBOEHUS JTUCHUIIJINHBI OBYYAIOIUMUCSHA C THBAJITMTHOCTBIO 1
OI'PAHUYEHHBIMHA BO3MOXKHOCTAMMU 3/10POBbs1

OcBoeHMEe AUCUUITIIMHBI UHBAUIAMH U JIMLIAMH C OTPAHUYCHHBIMH BO3MOYKHOCTSIMH 3[J0POBbSI OCYIIECTBIISETCS C UCIIOJIb30BaHHEM
CIIEIUATGHBIX TEXHHUYECKUX CPEICTB W WH(OPMAIMOHHBIX TEXHOJOTHH, MPEAOCTaBISIEMBIX PecypcHBIM ydeOHO-METOIHYeCKAM
LEHTPOM MO OOYYEHHUIO HMHBAJIMIOB W JIMI[ C OTPaHHYEHHBIMH BO3MOXHOCTAMH 3710poBbs Uenl'Y mo 3ampocy oOydaroiierocs
(MOOWITEHBIE cTeNHAIbHBIE TEXHWYECKUE CPEICTBA JUIS JIUI C HAPYIICHUSMHU 3pEHHUS W C HApyNICHWEM CIyXa, aCCUCTHBHBIC
MH(POPMALMOHHBIC TEXHOJIOTHH).

[Ipu HeoOXoguMOCTH Ui OOYYAIONIMXCS C HApPYIICHUSMHU 3pEHUS Ha pa0OYuX MecTax Ui NPOBEACHUS NPAKTHYCCKUX WA
1a00OpaTOPHBIX 3aHATHH YCTAHABJIMBACTCS CIEIMAIBbHOE MPOrpaMMHOE oOecrieueHHe (MporpaMMa peueBOl HABUTAIMH, PEUCBBIC
CHUHTE3aTOPBI, DKPAHHBIC JYIIHI).

B yueGnble ayauropun oOecrieunBaeTcs OSCIPENATCTBEHHBIA NOCTYM il 00YYaroIUXCs ¢ MHBAIWAHOCTHIO M C OrPAaHMYCHHBIMHU
BO3MOXXHOCTSIMH 37I0POBbsl. B KaXk701 aynmuTopuu, T 00y4aroTCsi MHBAIHIBI U JIUIA C OTPAaHHYEHHBIMU BO3MOXKHOCTSIMH 370POBBS,
MPEyCMaTPUBAETCSI COOTBETCTBYIOIIECE KOJMUECTBO MECT JUIsSl 00YYAIOIIMXCS C YIYETOM HAPYIICHUH HX 3/10POBbSL.

Jli1st ocBOEHMS AUCIMILIMHBI MHBAJIMIaM U JIUI[AM C OTPAaHHYEHHBIMU BO3MOYKHOCTSIMU 3/TOPOBBSI TPEIOCTABISETCS JOCTYIT K IEYaTHBIM
HCTOYHUKAM, UMEIOIUMCS B Hay4HOU OuOnmoreke Uenl'V, ¢ moMOIIbIO CliElMaIbHBIX TEXHUYECKUX CPENCTB; JOCTYI C MOMOIIBIO
CHENUANBHBIX TEXHHYECKHMX M MPOTPAMMHBIX CPEJCTB K 3JEKTPOHHBIM HCTOYHHUKAM, MPEACTABICHHBIM B (OpPME 3JICKTPOHHOTO
JIoKyMeHTa B ¢oHe HaydHOU OubnmnoTeku Uenl'Y mim 31eKTpOHHO-OMOIHOTEYHBIX CUCTEMaX.

Y4eOHO-MeToquYeCKHe MaTepHalibl Uil 00yYaroIUXCsl U3 YHMCIa WHBAIMAOB U JIMI] C OTPAaHMYCHHBIMH BO3MOKHOCTSIMH 310POBBS
MPEIOCTABISIOTCS B (hOpMax, aanTHPOBAHHBIX K OTPAHHYCHHSIM UX 370POBbSI U OCOOCHHOCTSIM BOCIIPHUSATHSI HH(POPMAIIHH.

JI71s MHBAJIMIOB U JIMI] C OTPaHUYCHHBIMHA BO3MOXXHOCTSMH 3/I0POBbsI OCBOCHHE IUCIMIIMHBI MOXKET OBITh YACTUYHO WIIM TIOJTHOCTBIO
OCYILIECTBIICHO C HUCIIOJIb30BAHUEM JTUCTAHIIMOHHBIX 00pa30BaTEIbHBIX TEXHOJIOTHH.

[Ipu mpoBeseHUM NPOMEKYTOYHOH aTTECTAlMM 10 JAUCHHUIUIMHE OOYYaroIUMCS C HMHBAIMJHOCTBIO M C OrPAaHUYCHHBIMHU
BO3MOXHOCTSIMH 3JI0POBbsSl O0ECIIEUMBAETCS 10 MX 3asBJICHUIO NPENOCTABICHHE B JOCTYIMHOH (opMe B 3aBHCUMOCTH OT HX
WH/IMBUIYAIBHBIX OCOOCHHOCTEH WHCTPYKLMH O TOPSJAKE MNPOBEICHHS MPOMEKYTOYHOH AaTTeCTalldy, OLIGHOYHBIX CPEICTB M
BO3MOXXHOCTH OTBETOB Ha 3a7aHus (MMCbMEHHO Ha Oymare, HabOp OTBETOB Ha KOMIIBIOTEpE, MHCHMEHHO IpudToM bpaiins, c
HCTIOJIb30BaHUEM YCIIYT aCCUCTEHTA, YCTHO).

[Ipu mpoBeneHNH IPOIEAYPHI OICHUBAHKS PE3yIbTATOB O0YUYCHUSI MHBAIKIOB U JIAIl C OTPAHHYEHHBIMU BO3MOXHOCTSIMHU 3I0POBbBSI
MpelyCMaTpPUBAETCsI UCTIOJIb30BaHKe rpeaocTaBiieHHbIX Uenl Y mim coOCTBEHHBIX TEXHHUECKUX CPENICTB, HEOOXOAMMBIX UM B CBSI3H C
WX WHIABHIYaTbHBIMUA OCOOEHHOCTSMU. [Ipn HE0OXOIUMOCTH WHBAIHMIAM U JIMIIAM C OTPaHUYCHHBIMH BO3MOXHOCTSMU 3JI0POBbS
MPEOCTABISICTCS IOTIOJIHUTEIBHOE BPeMsl JJIsl TOJITOTOBKK OTBETA Ha 3aJaHusl, MPOILeypa OLICHUBAHUS PE3yJIbTATOB O0YyUYECHHUS 110
JUCLUIUIMHE MOKET ITPOBOJUTHCS B HECKOJIBKO ITAIOB.
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