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Henb ocBoeHNS TUCIUTIIMHBI

Hens mnpenomaBaHusi AWCUUIUIMHBI SIBJSIETCS IOMy4YEHHWE 3HAHUHM, HEOOXOAMMBIX Ui IUIOJOTBOPHOM
TBOPYECKOW JeATeNnbHOCTH OakamaBpa. JlucrumimHa «TexXHONOTHA pEakTHBOB M OCO0O YHCTBIX BEIIECTB
(hopMHPYIOT TEXHOJOTHYECKOE MHPOBO33pEHHE OakalaBpoB I WX IPOU3BOJCTBEHHO-TEXHOJOTHYECKOW U
MPOEKTHO-KOHCTPYKTOPCKOW MTPO(ECCHOHANBHO e TeNFHOCTH.

3amaun W3ydeHUs AUCHUIUIMHBL: W3ydeHne OOIINX 3aKOHOMEPHOCTEH XMMHYECKOTO KaTain3a M aJcopOImH,
CYIIHOCTH KAaTaju3a, OCHOBHBIX TEXHUYECKUX XapaKTCPUCTUK KOHTAKTHBIX MAacCC, TEXHOJOTHMU IPOU3BOACTBA
KaTaJIn3aToOpOB, BHUIOB IPOMEBIIIJICHHBIX aJCOPOSHTOB W WX CBOMCTB. bakamaBp mo aucuuiuimHe «TexHOmoTHs
pPEaKTHBOB W 0CO0O HYHCTBHIX BEIIECTB» [OJDKEH pemiarh NpodecCHOHANBHBIE 33Jadyd B COOTBETCTBUU C
MIPOU3BOICTBEHHO-TEXHOJIOTMYECKOM, HAyYHO-UCCIEA0BATEIbCKOW, OPraHN3aMOHHO-YIIPABIECHYECKON U IPOEKTHON
JEATEIbHOCTBIO.

Wzyuenne AUCUMITIMHBI JOJKHO OCHOBBIBATHCS HA CIEIYIONNX NPO(HECCHOHANBHBIX CTaHAAPTaX:

- 26.001. Crnenpanuct mo obecreueHnI0 KOMIUIEKCHOTO KOHTPOJISI IIPOM3BOJICTBA HAHOCTPYKTYPHUPOBAHHBIX
KOMIIO3UIIMOHHBIX MaTepHaloB;

- 26.004. CieqanyicT 1m0 NPOU3BOJACTBY  BOJIOKHUCTBIX HAHOCTPYKTYPHPOBAaHHBIX  KOMIO3MIIMOHHBIX
MaTepuaoB.

Mecto nucunmiinbbl B crpykrype OOII BO

Kypc «TexHomorusi peakTHBOB M OCOOO YHCTHIX BEIECTB» BXOAUT B 0a30BYI0 YacTh 00pa30BaTEIbHOI
MPOrpaMMbI M CBsI3aHA C HEOOXOJIUMOCTBIO 3HAHUI OCHOB OOIICH W HEOPraHMYECKOW XUMUH, aHATUTUICCKON XUMUN
1 (PU3UKO-XMMHUYECKUX METOJIOB aHAJIN3a, HEOPraHWYEeCKOH XUMHHU, HIMPOKOE HMCIOJIb30BaHHE, KOTOPBIX HE TOJBKO
JAa€T BO3MOXKHOCTH HanOoJee TOYHO BBIPA3UTh TEOPETHUECKHE 3aKOHOMEPHOCTH, HO W SBISETCS HEOOXOIUMBIM
WHCTPYMEHTOM HMX yCTaHOBIIEHHUS. TeopeTndeckue 3HaHWA U MPaKTHUYECKHE HABBIKH, IMOITYYEHHBIE CTYIEHTaMH NPHU
W3yYeHUN IMCUUILIMHBI «TeXHONOTHs PeakTUBOB M 0COO0 YMCTHIX BEHIECTB», JOJDKHBI OBITh HCIONB30BaHBI B
MpoIECCe M3YYEHHs MOCIeAYIOUMX AUCHMIDINH: «OO0mas u HeopraHuueckas XuUMHs», «TeopeTHueckue OCHOBBI
TEXHOJIOTMH HEOPTAaHWYECKHUX BEIIECTBY.

[Nocne u3ydeHUs] MUCIMIUIMHBI BBITYCKHUKH JTOJDKHBI OBITH TOTOBBI K BBIMIOJIHEHHIO CIIETYIONINX TPYIOBBIX
GbyHKIMi:

- A/06.6. Pa3paboTka mpemIoKeHnH 0 KOMIUIEKCHOMY HCIIOJIb30BAHUIO CHIPhS M YTHIIM3AlUH OTXOJOB
MIPOU3BOJICTBA;

- D/01.6. CoBepiieHCTBOBaHHE TEXHOJIOTHH, MEXaHU3AIMS M aBTOMATH3AIIHsI IPOU3BOJCTBEHHBIX MTPOIECCOB.

Kommnerennun ody4yaromerocsi, opmMupyembie B pe3yJibTaTe 0CBOCHHS N CIUIITTHHBI

B ponecce OCBOCHUS ,Z[aHHOﬁ JAUCHUIUINHBI Y CTYJACHTA q)OpMI/Ip}IIOTCSI CJICAYHOINE KOMIICTCHIIUU:

YHHUBEPCAIbHbIC
Kox kommerennmun HanmeHnoBaHnue KoMIieTEHIINN WHankaTopbl TOCTHKEHNSI KOMITETEHIINT
VYKE-1 CrnocoGen  wucnonb3oBats  3HaHuA | 3 - YKE-1 3HaTh yueOHbIe peaAMETHI

€CTECTBEHHOHAYYHBIX  JUCLMIUIMH, | €CTECTBEHHOHAYYHOTO LIMKJIA, pacCMaTpUBATh
MIPUMEHSTh METOJbI | CBOMCTBA, CBSA3HM U B3aUMOJACUCTBUS
MAaTEeMaTUYECKOI0 aHanusa U | TEXHOJOTUIECKHX OOBEKTOB.
MozenupoBaHusi, Teopetuueckoro u | Y - YKE-1 YmeTs ucnons3oBath 3HaHUS

OKCHICPUMCHTAJIILHOTO HCCICAOBAHUA | CCTCCTBCHHOHAYYHBIX AUCIUIIIINH




B IIOCTABJICHHBIX 3aJJadax

B - YKE-1 Brnagers MmeTogaMu MaTeMaTHYECKOrO
aHajIn3a U MOJICITUPOBAHUS, TCOPETUICCKOTO U
9KCTIEPUMEHTAILHOTO MCCIIECIOBAHUS B

IIOCTaBJICHHBIX 3aJadax

CBOMCTB XMMHYCCKHX DJICMCHTOB,
COEJMHEHUI 1 MaTEpUAJIOB HAa UX
OCHOBE JJIsl pelIeHUs 3a1a4

npoecCHoHaIbHOMN JIeSITEeITbHOCTH

npodeccruoHaIbHBIC
Kon kommneTeHnm HauMeHOBaHME KOMIIETECHIUH WNuaukaTopbl JOCTKEHUS KOMITCTEHITHH

Crnioco0eH Mm1aHupoBaTh U

3 — [IK-1 3HaTh crrocoObI TUTAHUPOBAHUS U
MPOBOAUTH (PU3UYECKUE H

MIpOBeeHUS (PU3NIECKUX U XUMAYECKUX
XUMHYECKHE JKCIIEPUMEHTHI,

9KCIIEPUMEHTOB.
MIPOBOANUTH 00PAaOOTKY MX

VY —TIK-1 YMmeTh npoBOAUTE 00pabOTKyY
PE3yIbTaTOB U OLIEHUBATh

PE3yJITaTOB SKCIIEPUMEHTOB U OLICHUBATh

IK-1 MOIPELIHOCTH, BBIABUIATh TUIIOTE3bI

MOrp€IIHOCTHU, BBIABUI'aTb T'MIIOTE3bI U
Y yCTaHABJIHUBATh TPAHUIIBI X

YCTaHaBJIMUBATh I'PaHUIIBI UX ITPUMCHCHUS.
MIPUMEHEHUS, IPUMEHSITh METOIBI

B - IIK-1 Bnagers MeTomaMu MaTEMaTHYECKOTO
MaTeMaTHYECKOTO aHAIH3a U

aHaJM3a ¥ MOAETHPOBAHUS, TEOPETHUECKOTO U
MOJIETTUPOBAHISI, TEOPETHYECKOTO U

9KCIIEPUMEHTATFHOTO HCCIIEAOBAHHS.
AKCIIEPUMEHTAIBHOTO HCCIIeIOBAHS

I1K-2 CITOCOOEH UCITOIL30BaTh 3HAHKE 3-I1K-2 3HaTh CBOMCTBA XUMHYECKUX 3JIEMEHTOB,

COEIMHEHHH U MaTepHalioB Ha UX OCHOBE JIJIs
COOJTIOJICHHUST TEXHOJIOTHYECKOTO perjaMeHTa
V-TIK-2 YMeTh ucnoiab30BaTh 3HAHUS CBOICTB
XUMHUYECKUX 3JIEMEHTOB, COETMHEHUH 1
MaTepualoB Ha UX OCHOBE UIA peLIeHHs 3a/1ad 1o
BBIITYCKY NMPOJIYKIIMH B CTPOI'OM COOTBETCTBHUH C
TEXHUYECKUMHU TPeOOBaHUSIMHU

B-I1K-2 Brnagetp HaBbIKaMu pa3paboTKu
MIPEUIOKEHHS IO KOMIJIEKCHOMY HCIIOJIb30BAHHIO

ChIpbA U YTUJIN3alluU OTXOJ0B IMIPOU3BOJACTBA

3agaun BOCIIUTAHUS, peaiu3yeMbI€ B paMKaX OCBOCHUSA TUCHHUIIJINHBI

HUcnoan3oBanne
BoBieueHnne B
Hanpasaenne/ Co3nanmue yciaoBmid, BOCIUTATEJIHHOIO
Pa3HOMJIAHOBYIO
neau o0ecneYnBaKOIINX noTeHIHANA y4eOHOH
BHey4e0OHYI0 1esiITeJIbHOCTh
AUCHUILTHHBI

[Ipodeccuonans | hopmupoBanue TBOpueckoro | 1.Mcmonp3oBanne 1. Opraamzamus
HO€ BOCIIMTAaHHUE I/IH)KeHepHOFO/HpO(i)eCCI/IOHa BOCIIUTATCIBHOI'O IIOTCHIIMAJIa Hay4YHOI'O IMoJaXo4Ja U 4yBCTBa

JIBHOTO MBIIUICHUS, | TUCHUILINH «Bce B oOmHOW KOMaHIe»

HaBBIKOB opranuzanyy | npoeCcCHOHaIBHOTO MOTYJISI yepe3 ydacTHe CTYJICHTOB B

KOJJICKTHBHOW  TIPOEKTHOH | [ pa3BUTHS HABHIKOB MIPOBEICHUH CEMHHAPOB.




nestenpHOCTH (B22)

KOMMYHHKAIINW, KOMaHTHON
paboTHI M TUIEPCTBA,
TBOPYECKOTO WHKEHEPHOTO
MBIIIICHAS, CTPEMIICHUS
CJIeIOBATh B

PO eCCHOHATTEHOM
JeSTeTbHOCTH HOpMaM
MTOBE/ICHNUS, 00ECTIEINBAIOIINM
HpPaBCTBEHHBIN XapakTep
TPYJAOBOH A€ATEIBHOCTH U
HeCITy>KeOHOrO TIOBEICHUS,
OTBETCTBEHHOCTH 3a IPUHSATHIE
pelIeHns 4epe3 MOAr0TOBKY
IPYIIOBBIX KYPCOBBIX pa0OT U
MPAaKTUYECKUX 3aJaHUM,
pelieHne KeHcoB, IPOoXoKIAeHE
MpakTHK U noarotoBky BKP.
2.Mcnonp3oBanue
BOCIHUTATEIHHOTO TIOTEHITHATA
TUCTIATIITIH
po(hecCHOHaTBHOTO MOy
TUTS:

- (hopMupoBaHUs
MIPOU3BOICTBEHHOTO
KOJUIEKTUBU3MA B XO7Ie
COBMECTHOTO PEIIEHUS KaK
MOJIETIbHBIX, TaK U
MIPaKTHYECKUX 3a/1a4, a TaKkxKe
IIyTeM TOJIKpEIUICHNE
PaIMOHAIBHO-TEXHOJIOTHUECKHUX
HABBIKOB B3aMMOJICHCTBHUS B
MPOEKTHOU NESITENbHOCTH
AMOIUOHABEHBIM 3 exkToM
YCIIEIIHOTO B3aUMOJIENUCTBHA,
OIYIIEHHUEM POCTa 00IeH
3¢ (HEKTUBHOCTH MTPH
pacnpeneeHul MPOEeKTHBIX
3aJ1a4 B COOTBETCTBHUHU C
CHWJIbHBIMH

KOMIICTCHTHOCTHBIMHU U

2. dopmupoBaHHe
HPOU3BOJICTBEHHOTO
KOJUIEKTHBH3MAa B XOJIE
COBMECTHOTO perieHust
MOJICTIBHBIX M TPAKTHIECKHX

3agad.



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

3MOIMOHAJIBHEIMUA CBOMCTBAMH

YIEHOB MPOEKTHON TPYIITIHL

[Ipodeccuonans | hopmupoBaHue 1. Mcions30Banme mist
HOE BOCTITaHHE | IIpodeccHoHaIbHOM (hopMHpOBaHUS TyBCTBA
OTBETCTBEHHOCTH B 00JIACTH, | JIMYHOW OTBETCTBEHHOCTH B
TEXHOJIOTUH 00JTACTH TEXHOJOTHU
BOJIOTIOITOTOBKA U OYHCTKH | PEAKTUBOB M 0COOO YUCTHIX
CTOYHBIX BOJ|, TEXHOJIOTHH | BEIIECTB BOCIIUTATEIHEHOTO
MUHEpaTbHBIX  yIOoOpeHuil | moTeHuuana Onoka

cogei wm  menoueil /| mpodeccroHaTbHBIX
TEXHOJIOT'UHN OCHOBHOTI'O JUCHUIIIINH:
HEOPraHMYEeCKOro  CHHTE3a, TexHonorus
TEXHOJIOTHH KaTaJIn3aTOPOB | BOJOMOATOTOBKH U OUYUCTKH

U aJICOPOCHTOB / TEXHOJIOTUU | CTOYHBIX BOJ;

PCaKTUBOB U 0COOO YHUCTHIX Texnonorug
BeuiecTs (B34); KaTaJn3aToOpPOB U aJCOPOCHTOB;
TexHonorus

MUHEPATBHBIX YA0OpeHuH,
couseit u menoucii/ TexHonorus
OCHOBHOT'O HEOPTaHHYECKOTO
CHHTE3a.

2. Pa3BuTHe HaBBIKOB
TBOPYECKOTO MBIIUICHUS ITyTEM
COJICHCTBUS U TIOJIICPIKKU
YYacTHs CTY/IEHTOB B HAyYHO-
MPAKTUUECKUX MEPOIPUITUIX
BHYTPHBY30BCKOTO
PETHOHAILHOTO H/UTH
BCEPOCCUICKOIO YPOBHS B
chepe XMMHUYECKUX TEXHOJIOTH

u.

1. Opraam3anus u
MPOBEICHIE HAYYHO-
MPaKTUYECKUX KOH(EepeHIINH,
BeOMHApOB 10  BOMpPOCAM
PO eCCUOHATTLHOM
JIESATSIIBHOCTH

2. Yyactue B
CTYJICHYCCKHUX OJIMMITHA/IAX U
KOHKYpCax Hay4YHBIX
MPOCKTOB, TBOPYECKHUX
MEpPOIPUATHAX,  KOHKypcax
Mpo¢ecCHOHANTBEHOTO
MacTepCTBa, B TOM YHCJIC IO
cranaaptam WorldSkills.

3. Yyactue B
MOJITOTOBKE MyONUKaIMi B
MEPUOTUUECKUX HAYYHBIX

WU3JIaHUSX;

Ounas ¢opma o0ydeHus

CTpyKTypa U colep:xkaHue yueOHOH JUCHUTIUHBI

I[I/ICI_[I/IHJ'II/IHa npernoaacTcd CTyJC€HTaM B 5-om CCMECTpC. O6I_L[a$[ TPYAOCMKOCTb AUCHUIIIMHBI COCTABJIACT 5

3aueTHBIX eaunui, 180 ak. gaca.

KanennapHsblii ni1an

Ne Ne HaumeHoBaHue pa3aesa Buabl yueOHo# nesTeIbHOCTH (B

P T (TeMbI) TUCHUTITTHHBI yacax)

ATTecTa- Makcu

10768 MaJjlb-




a e pasaena HBIH
3 M (dopma) oasa
i bl E E 3a
e & 3 pasae
e = & =
a 3 % 'S 2 %-4)
=) = = = @)
1 1-4 | CrnocoObI CHHTE3a BEIIECTB 90 8 8 16 58 25
JIP Nel,
JIP Ne2,
2 5-8 | CriocoObl OYMCTKH BEIIECTB 90 8 8 16 58 JIP Ne3, 25
JIP Ne4,
Bun npoMe:kyTo4HON aTTecTAlMN 180 16 16 32 116 JK3aMeH 50
Conep:xaHue JeKIIHOHHOI0 Kypca
YueoHo-
TeMbl JTeKUMH. Bceero
MeTOoIHYeCcKoe
Bomnpocel, oTpadaTbiBaeMble HA JIEKIIHH 4acoB
odecrnevyeHue
1 2 3
Paznen 1. Cnioco6bl cHHTE3a BelIeCTB 8 [1-3]

Tema 1. O0mas kiaccupuKanus BemecTs
Tema 2. CuHTe3 BelieCTB HOHOOOMEHHBIM CIIOCO00OM

OO61ue 3akoHOMepHOCTH. KnHeTrka noHHOro oOMeHa. loHooOMeHHOe

OCHOBBI TEXHOJIOTHH HOHOOOMEHHOTO CHHTE3a. MeTOAB HOHOOOMEHHOTO
CHHTE3a.

HpI/IMeHeHI/Ie HUOHHUTOB IJIs1 O6eCCOHI/IBaHI/I$I BOIbI. CXCMBI yCTaHOBOK
MOHOOOMEHHOI'0 00€CCOIMBAHMUS BOIbI.

Tema 3. CuHTe3 BellleCTB XUMHYECKHM 0CAKIEHHEM H COOCAKIEHHEM M3
pacTBOpoOB

DU3NKO-XUMHYECKHAE OCHOBBI OCAXKACHUS U coocaxaeHus. OOpa3oBaHue
XUMHYECKHUX 0CaIKOB. BbIOOp ycinoBuii ocakaeHus (CTEeNEeHb KPUCTAILTU3AIlUN
OCHOBHOTO BEII[ECTBA U3 PAacTBOPA; KOAPDHUIIUEHTHI OYUCTKH KPUCTAIUIOB,
COKPUCTAILITU3AINY ITPUMECEHt ).

[TpuMepsl MOTy4YeHHUs] XUMUYECKUX OCAJIKOB B MPOMBILUIEHHOCTU. CoeIMHEHUS

MarHus. COGI[I/IHCHI/IH MCOH. COGI[I/IHCHI/IH HUKCIIA. COC,Z[I/IHCHI/UI AJIFOMHUHUSA.

paBHOBecHe (CTETICHb TPEBPAIICHIS HOHNUTA, CTETICHb MPEBPAIICHUS pacTBOPA).




Coenunenus xxene3a. Coequaenus Hatpusi. CoequHenns Maprania. CoenHeHUS
nuaka. Coenuuenus 6apusi. OCBeTIICHHE BOIBI KOATryJIsAITUCH.
Tema 4. CuUHTe3 HEOPraHMYECKUX BelIeCTB KPHOXUMUYECKHUMH MEeTOaMHU

OO01Ive MPUHITATTE KPHOXUMHYIECKOW TEXHOJOTHH.

Paznen 2. Cioco0bl 0YMCTKH BELIECTB 8 [1-3]
Tema 5. AncopOouoOHHbIE CIOCO0OBI OUYUCTKH BellleCTB
Haunboiee pactipocTpaHeHHBIE THIIBI COPOSHTOB. [IprMepnI ancopOITMOHHBIX
CIIocoO0B OYUCTKH BEIIECTB.
Tema 6. PekTH(pMKAIIHOHHBbIE METOIbI OYMCTKH BEIECTB
[MpuHIMIBEI pacyeTa peKTUPHUKAINOHHBIX MporeccoB. [Ipumepst
PEKTH()HUKATMOHHBIX CIIOCOOOB OYHCTKH BELIECTB.
Tema 7. IKcTpaKIMOHHBIE METOAbI OYMCTKH BelleCTB
[TpuMepsl SKCTPaKIIMOHHBIX CIIOCOOOB OUUCTKH BEIICCTB.
Tema 8. [Ipyrue MeToJbl CHHTE3a U OYUCTKH HEOPTraHMYEeCKHX BellecTB
DIEKTPOXUMHUIECKHUE, Ta3ePOXUMUUECKUE, CHHTE3 BEIIECTB B YCIOBHSIX
CBEPXBBICOKUX JIaBICHUI
IlepeyeHb NpaKTHYECKUX 3AHATHI
Y4eoHo-
Tema npakTHyeckoro 3anHsTusi. Borpocsl, oTpadaTsiBaemMble Bcero
MeTOoIHYeCcKoe
HA MPAKTHYECKOM 3aHATHH 4aCOB
olecmeuenmne
1 2 3
PacdeT ycTaHOBOK /711 HOHHOTO 00€CCOIMBAHUS BOJIBI 8 [2, 4]
PacdeT ycTaHOBOK JIJIsl OCaXICHUS U COOCAXKICHUS 8 [2, 4]
PacueT ancopOIMOHHBIX YCTAHOBOK 8 [7]
PacueTr 3KCTPaKIIMOHHBIX YCTAHOBOK 8 [2, 4]
Ilepeuyennb 1a0opaTOpHBIX padoT
YuebHo-
Tema 1a00paTOPHBIX PadoT. 3a7aHUs, BONPOCHI, Bcero
MeTOoIHYecKoe
oTpadaTbiBaeMble Ha J1a00PATOPHOM 3aHATHH 4aCOB
olecrmeyenmne
1 2 3
ITosrydeHnne KOHIIEHTPUPOBAHHBIX PaCTBOPOB 4 [4]
Perenepainus HOHUTOB 4 [4]
CpaBHUTEIbHAS OlIEHKA CBOWCTB aICOPOCHTOB 4 [6]
IAICOpOIIMOHHBIE CBOWCTBA aKTUBUPOBAHHOTO YIJIS 4 [5]
3aganus A5 CaMOCTOSITEILHON PadOTHI CTY1€HTOB
Yu4ebOHo-
Bcero
BonpochI 15151 caMOCTONATEIBHOI0 U3YUeHUs (3a1aHUs) MeToIHYecKoe
4acoB

o0ecmeuenue




Pasnen 1. Cioco0bl cuHTE3a BelleCTB

Tema 2. CuHTe3 BellleCTB HOHOOOMEHHBIM CIIOCO00M

CraTuka HOHOOOMEHHBIX CUCTeM. JIMHaMHKa HOHHOT'O OOMEHA.

D¢ heKTHBHOE UCITOIH30BAaHUE PACTBOPOB PEarcHTOB.

[Tpumepsl TOHOOOMEHHOTO CHHTE3a peakTHBOB. [lomyueHre 60pHON KUCIOTHI.
Brimenenune woaa U3 IPUPOAHBIX BoM. OUHCTKA SKCTPAKITHOHHOH (hochopHOit
KHCIIOTBI.

Tema 3. CuHTe3 BellleCTB XUMHYECKHM 0CAKIeHHEM U COOCAKIAeHHEM U3
pacTBOpoOB

["eTeporeHHBIC CUCTEMBI OCaI0K-MAaTOYHBIN pacTBop. Kimaccudukammst MeToa0B
XUMIYECKOTO OCaXKIEHHS U3 PACTBOPOB. | eTeporeHHbIE METOABI XUMUIECKOTO
OCaXXKIACHMUA. I"'omorennsie METOABI XUMHUYCCKOI'O OCaAXKJACHU .
I/ABTOMAaTHYECKOE PEryJIUPOBAHUE MMPOLIECCOB XUMHUECKOTO OCAKICHHUSI.

Tema 4. CUHTe3 HEOPraHUYECKUX BEIeCTB KPHOXUMUYECKHMHU METOAAMHU

HpI/IHLII/IHI)I KPUOXUMHNYECKOI0 CUHTE3d HCOPIraHNMYCCKUX BCIICCTB.

58

[1-4, 8]

Pa3nen 2. Cioco0bI 0YHMCTKHU BeleCTB

Tema 5. AncopOIIHOHHBIE CIIOCOOBI OYMCTKH BEIIECTB

OCHOBHBIE 3aKOHOMEPHOCTH U 0COOEHHOCTH aJICOPOILIH MUKpOTIpUMeEcei 13
ra3oB, TapOB U PacTBOPOB.

Tema 6. PekTudnkannoHHbie METOIbI OYNCTKH BEUIECTB

OCHOBHBIE 3aKOHOMEPHOCTH U OCOOEHHOCTH PEeKTU(UKALINU U CyOTMMaIIMOHHBIX
MpoIeCcca OUYUCTKE BEIIIECTB.

Tema 7. IKCTPpaKUMOHHBIE METOAbI OYMCTKHU BellleCTB

OCHOBHBIE 3aKOHOMEPHOCTH U 0COOEHHOCTH 3KCTPAKIIMH MUKPOTIpUMECEH 13
[PacTBOPOB.

Tema 8. Jlpyrue MeToabl CHHTE32 U OUHCTKH HEOPraHMYECKUX BellecTB

CamopaciipocTpaHsoLUuiics BeiIcokoTeMnepatypHsiii cuntes (CBC).

58

[1-4, 8]

KypcoBasi paGoTa He mpeanycMoTpeHa y4eOHbIM IVIAHOM

Oo0pa3oBaTenbHbIEe TEXHOJIOTHHA

Peanuzanust ocBoeHHMs JaHHOW AMCUUILIMHBI 00€CIeYMBaeTCsl JOCTYNOM KaKJIOro oOydaromierocsi Kk 0azam
JaHHBIX ¥ OWONMHOTEeYHBIM (oHAaM, (QOPMUPYEMBIM IO IOJHOMY II€PEYHIO AWCHMIUIMH (MOAYJei) OCHOBHOM
oOpa3oBarenbHOM mporpamMmsbl. Llenbio mpu 3TOM siBisieTcss BbIpabOTKa y CTYISHTOB HAaBBIKOB M KOMIIETEHILUH,
MO3BOJIIONINX CAMOCTOSATENIEHO BECTH MCCIIE0BATENBCKYIO U HAyYHO-TIEJaroruuecKyto padory.

[IpakTuyeckass MOATrOTOBKA NPH peaM3aluy y4eOHOW IUCLMIUIMHBI OPraHU3yeTCs IyTeM NPOBEICHHUS

na6opaTopHHx U NPAKTUYICCKUX BaHHTI/Iﬁ, npeayCMaTpruBarOmux y4acTtue O6y‘laIO]J_[I/IXC$I B BBIIIOJJHCHHUHU OTACIBHBIX

3JIEMEHTOB padoT, CBSI3aHHBIX ¢ OyAyLIeH MpodecCHOHAILHON IeSTeIbHOCTHIO.

HpaKTI/I‘leCKaH IIOATOTOBKA TAKXXE€ BKIIIOYACT B ce0s 3aHATHS JICKOHMOHHOI'O TUIIa, KOTOPBIC MMPEAYCMATPUBAIOT

nepeaady yueOHor nHpopManuy 00yJaroIMMCcs, HEOOXO0IUMOH IS TTOCIICIYIOIIETO BBITIOJIHEHUS padoT, CBA3AHHBIX

¢ Oymymeit mpoeccrnoHaTbHON AEATEIHHOCTHIO.




AynuTOpHBIC 3aHITHS MPOBOASTCS B BHJC JICKIMHA ¢ MCHoiib3oBaHHeM [IK ¥ KOMITBIOTEPHOTO MPOEKTOpa,
MPAKTHYECKUX 3aHiITHH, ¢ ucroik3oBanueMm [IK mpu mpomenennu pacdyeroB. CamocrosTenbHas pa0doTa CTYACHTOB
MPOBOJAUTCSL TIOJ] PYKOBOJACTBOM IpEmojaBaTelNieil, ¢ OKa3aHWeM KOHCYNbTAllMii W TOMOIIM TPHU TOJATOTOBKE K
KOHTPOJIbHBIM pab0TaM, BHIITOJTHEHUH TOMAITHUX 3aJaHHHA.

DoH/1 OLIEHOYHBIX CPEIACTB

@OHJ| OIIEHOYHBIX CPEJICTB M0 TUCIHILINHE O00ECIeYMBAET MPOBEPKY OCBOECHHS IUTAHUPYEMBIX PE3YIbTATOB

o0ydeHus (KOMIIETEHIINI 1 MX WHANKATOPOB) TIOCPEICTBOM MEPOTIPHUATHIA TEKYIIET0, PyOeKHOTO M TIPOMEKYTOUYHOTO

KOHTPOJIA IO AUCITUITIIINHE.

Ces3p MeXIy (GOopMHPYyEMBIMH KOMIIETEHIWSIME W (OpMaMy KOHTPOJISI WX OCBOCHHS MPEICTaBICHA B

ciemyroei Tadnue:

HaunmenoBanue

Ne Kon u HaumeHoBaHME UHAUKATOPA HaumenoBanue
KOHTPOIUPYEMBIX

n/n JOOCTHKEHHSI KOMITETCHIINH OLIEHOYHOTI'O CPEJICTBA
pa3aenoB (TeMbI)

BxoaHOM KOHTpOJIB

Bomnpocs! BXOIHOTO KOHTPOJISL
1 | BxomHOI KOHTPOIB

(yctHO)
ATTecTanus pa3ienoB, TEKYIIHI KOHTPOJIb yCTIEBAEMOCTH
1 Crioco0s1 cuHTE3a 3-VYKE-1,VY - YKE-1,B - YKE-1; Ot4er o 1abopaTopHOH
BEILICCTB 3 —IIK-1,¥ —IIK-1,B - TIK-1; paboTte (MMCEMEHHO)
3-I1K-2, Y-TIK-2, B-TIK-2 Pemenue 3anau (MMCbMEHHO)
Tect (MMCHMEHHO)
2 Crioco6b1 0OUUCTKH 3-VYKE-1, VY - YKE-1,B - YKE-1; Pemenue 3amay (mucbMEeHHO)
BEIIECTB 3 -IIK-1,¥ —IIK-1,B - TIK-1; TecT (mICHEMEHHO)

3-TIK-2, V-TIK-2, B-TIK-2

[IpomesxkyTouHas aTTecTanus

1 | Dx3amen YKE-1, IIK-1, TIK-2 TecT (MICBMEHHO)

Hepeqeﬂb OCHOBHBIX NMOKAa3aTejied OLEeHKH PE3yJabTaTOB, JIEMEHTOB NMPAKTHYIECCKOro OmnbITa, 3HAHMHA M

yMeHHﬁ, MoAJIC/KAIIIUX BXOAHOMY, TEKYIIEMY KOHTPOJIIO U HpOMe?KyTO‘lHOﬁ aTreCTalum

HaunmenoBanue

Ne Kon u HaumeHoBaHuE MHAUKATOpa Pesynprarsl 00yueHus no
KOHTPOJIUPYEMBIX

n/n JOCTHKEHHS KOMIIETEHLIUU JUCIUIIINHE
pa3nenoB (TeMBbI)

BxosiHOM KOHTpOJIL

1 BxoaHoit KOHTpOIB

ATTCCTEII_[I/Iﬂ pas3acios, TCKYIJ_[I/Iﬁ KOHTPOJIb YCIICBACMOCTHU

CnocoObl cuHTE3a 3 -VYKE-1,V - YKE-1,B - YKE-1,; 3HaeT MeTO bl HOHHOTO
1 BEIIESCTB 3 —IIK-1,¥ - IIK-1,B - TIK-1; oOMeHa, TTIOHATHE CTETICHU
3-T1K-2, V-IIK-2, B-T1K-2 KPHUCTAJUTH3AIIUH OCHOBHOTO

BEIIECTBA U3 PaCTBOPA,




K03 (HHUIIUCHTA OYUCTKH
KPHCTAJLIOB,

COKPUCTAIIITU3AIUHU TTpUMeceit

Brnaneer meToaukoi
MTOJTyYeHUS
KOHIICHTPHPOBAHHBIX
pacTBOPOB M pereHepaItiu

HMOHHUTOB

YMeeT ucnoan30BaTh
cnpaBquHe MaTepI/IaJ'ILI nu
(dhopMyIiel TSI pacueTa
YCTAHOBOK MPH HOHHOM
obeccorBaHus BOABI U
YCTAHOBOK TSI OCAKICHHS

COOCaXIACHUA

Croco0bI OYHUCTKH

BEIIECTB

3 -YKE-1,V - YKE-1,B - YKE-1;
3 -1IIK-1,Y —IIK-1,B - [1K-1,
3-11K-2, V-1IK-2, B-TIK-2

3HaeT TUIBI COPOCHTOB,
PEKTH(HUKAINOHHBIE H
AKCTPAKIIHOHHBIE CIIOCOOBI

OYHUCTKH

Bnageer meToaukon
HCCIIENOBAHUS CBOMCTB

azcopOeHTOB

YMeeT ucnonb30BaTh
CIIpaBOYHbBIC MaTCpUAJIbl 1
(dhopmyiia s pacyera
a7IcCOPOIMOHHBIX U

OKCTPAKIIMOHHBIX YCTAHOBOK

IK3aMeH

VKE-1, TTK-1,[TK-2

JeMoHCTpUpyeT OCHOBHBIE
3HAHUS U YMEHUS B
COOTBETCTBHH C paznenamiu 1,

2.

OueHovHbIE CpeAcTBA

n/m

Haumenosanue
OILIEHOYHOTO

cpencTa

KpaTkas xapakTepucTika OLEHOYHOIO CPEACTBa

IIpencraBnenue
OLIEHOYHOTI'O CPEJCTBA B

dhonme




1 | Bxognoii Cpenctso KOHTPOJIA, OpraHU30BaHHOE Kak | YcrHbIi onpoc - YO
KOHTPOJIb crienuanbHas Oecena MpenogaBaress ¢ 00yJarOIIIMCS
Ha TEMBbI, CBS3aHHBIC C H3y4aeMOW IUCLUIUIMHOW, U
paccuMTaHHOE Ha BBUICHEHHE OOBeMa 3HAHHIA
o0yJaromerocsi Mo OMpPEIeIEeHHOMY pa3/iely, TeMe,

mpoOjemMe u T.11.

2 | Oruer no Texaumdeckoe cpeacTBO, KOTOpoe MoOXKeT OwITh | JlaboparopHas pabora -
nabopaTopHOit WCIIOJIB30BAaHO I KOHTpOJsI — TpuoOpereHHBIX | JIP
pabote CTYJEHTOM PO ECCHOHATLHBIX HABBIKOB M YMCHHIA 110

YIIpaBJICHUIO KOHKPETHBIM MAaTCpUaAJIbHBIM 00BEKTOM.

3 | IIpakTHyeckoe Pemenne 3amau peKOHCTPYKTUBHOTO YPOBHS, Pemenue 3anau - 31
3aHATHE MO3BOJISIONINE OLIEHUBATh U IUAarHOCTUPOBATh YMEHUS
CHUHTE3UPOBaTh, aHATH3UPOBATh, 0000IIAThH
(aKTHUECKHI U TEOPETUICSCKUN MaTeprall ¢
(bopMyIMpoBaHHEM KOHKPETHBIX BBIBOOB,

YCTaHOBJICHUEM ITPUYUHHO-CICACTBEHHBIX CBSI3CH.

4 | Tect Cucrema CTaHIAPTU3UPOBAHHBIX 3amanui, | Tectel - T
MIO3BOJISIOLIAS aBTOMaTU3UPOBAThH poLenypy

W3MEpEeHHs yPOBHs 3HAHUN M YMEHHI 00y9aroIIerocs.

5. MeToauyeckue MaTepuaJibl, OnpeesilOIie NPouelypbl OUCHMBAHUS 3HAHMN, YMEHUI, BJIaJeHUHA H
(1JaM) onbITa AeATeTbHOCTH, XaPaKTEePU3YIOIIUX 3Tanbl (OPpMHUPOBAHMA KOMIETEHIUIA.

Bonpocsl Bxognoro koutpoJs (YO):

1. Kitacchl HeOpraHMYeCKuX BEIIECTB

. Buapl xumMmueckoi cBs3u
. ArperatHbie COCTOSTHUS BEIIECTB
. BHyTpeHHss sHeprus
. CKOpOCTh XUMHUYECKON PEeaKIINU
. BiusiHue KoHIEeHTpaIuy, TeMIepaTyphl, 1aBIEHH Ha CKOPOCTh XMMHYECKOW PEeaKIiu
. 'oMoreHHbIe 1 reTepOreHHbIE CUCTEMBI

. Karamus

O 00 ~N N »n b~ W

. HeobpaTtumeie 1 00OpaTuMble peakuuu

10. Cmemenne xumudeckoro pasHoBecus. [Ipunnun Jle Hlatense

Bonpocsl 17151 oT49eTa no JadopatopHoii padore Nel

1. Kakme mnpuOOpbl NPUMEHSIOTCS TPM H3TOTOBJICHWM KOHLEHTPUPOBAaHHBIX pacTBopoB? IlpaBmia
3KCILTyaTalH.

2. KakoBBl OCHOBHBIE IIOJIOKEHUS HMHCTPYKLIHMU IO NPUTOTOBJICHUIO KOHIIEHTPUPOBAaHHBIX PacTBOPOB C
MCIIOJIb30BaHUEM OIOPETOYHON CUCTEMBI?

3. KakoBbl yClOBUSI U3TOTOBJIIEHHMSI, TEXHOJIOTHsI, KOHTPOJIb U XPAHEHNE KOHLUEHTPUPOBAHHBIX PACTBOPOB IS
OIOpPETOYHOM YCTaHOBKH?

4. Kak mpoBoasTCca pacydeTsl, CBA3aHHbBIE C YKpPEIUIEHHEM U pa30aBleHHEM KOHIIEHTPHPOBAHHBIX PACTBOPOB



IUTs1 OIOPETOYHON YCTAHOBKH?

5. Kak npuroToBuTh KOHIIEHTPUPOBAHHBIA PacTBOP MPHU OTCYTCTBUU MEPHOM MOCYABI?

Bomnpocs! aJis1 0T4eTa Mo JiapopatopHoii padote Ne2

1. Yto Takoe HOHHBINA OOMEH?

2. Kakune ucnosp3yroTcsl HOHUTHI B IIPOLIECCE BOAONOATOTOBKHU?

3. Ilepeunciure CrIoCOOBI pereHepanud HOHUTOB?

4. Kakue MeTonpl BOJOMOITOTOBKU SIBJIAIOTCS HamOojiee NMEpCHeKTHBHBIMUA M HaaexHbM? HazoBute nx
CYLIHOCTb.

5. Paccuunraiite 0OMeHHYI0 eMKOCTh KatnoHuTa KY-2, ecnu gepe3 aacopOnHOHHYIO KOJIOHKY, COAEPKAIIYIO
10 T 3TOTO MOHMTA, IPOITYCKAIIX 25 1T BOJIBI 00IIEH KeCTKOCThIO 13,6 MI-,3KB/I.

Bomnpocsl aJ1s1 0T4eTa Mo JiadbopaTopHoii padoTe Ne3

1. Ot yero 3aBUCHUT ajcoOpOUpYIOIIas CIIOCOOHOCTh aJICOPOCHTA M YEM OHA XapaKTepU3yeTcs?

2. Kak nomny4aroT akTUBHBIE yIiIn?

3. B KkakoM BHJIe H3TOTaBIMBAIOTCS YIIIH, IPeTHA3HAYCHHBIC JJIsI afcOpOIIMU 13 ra30B?

4. B xakoM BHJIe U3TOTABIUBAIOTCS YIIIH, IPEAHA3HAUYECHHBIE JUIS aICOPOLIUH U3 )KUAKOCTEH?

5. Kak yBenu4uTh ruipouIbHOCTD yriten?

Bonpocsl 115 oT4eTa no J1adopaTopHoii padore Ned

1. YUto Takoe uzbuparenbHas aacopOims’?

2. llonsipHbIe U armosipHbIe aACOPOCHTHI.

3. OObsICHUTE SIBIICHUE JOCTPOWKH KPHCTAITMIECKOM pelIeTKH aJcopOeHTa.

4. BnousiHue paainycoB HOHOB Ha MX CIIOCOOHOCTh acOpOMPOBATHCSL.

5. Korna mabmronaercs oomenHas agcop6omus? ['ne ee mpumensroT?

3aga4n ISl BBINIOJTHEHHS MPAKTUYECKUX 3aHATHH:

1. Onpenenuth TpeOyeMoOe KOJIMYECTBO aKTUBHOIO YIJIsI, BBICOTY CJIOSI afcopOeHTa M AuameTp aacopoOepa
NEPUOJMYECKOr0 JIEHCTBUS JUIS MOTJIOIEHHS NapoB OEH3WHA M3 CMECH €ro C BO3AyXoM. Pacxon mapoBo3mymIHOM
cMecu 3450 m/4. Hauanbas koHuenTpamus 6ersuna Co=0,02 xr/m°. CKopoCTb mapoBo3aymHOil cMecH m=0,23 M/c,
cunTas Ha IOJHOE CEYeHHE amnmapara, IWHaAMAYecKas aKkTHBHOCTb yrisg mo OeHsuny 7 % (macc.), ocraTodHas
aKTHBHOCTH moche aecopOumu 0,8 % (Macc.), HACBHIIHAS IUIOTHOCTb YLV Puac=300 Kr/m°. IIpoIOKHTEIBHOCTD
JecopOLMH, CYIIKU U OXJIXKICHHUS afcopOeHTa cocTaBisieT 66 MUH.

2. Tlo ONBITHBIM JAHHBIM, MPOIOKHTEIBHOCTh IMOMIOMEHHs MapoB xioprukpura (Co=6, r/mM°) croem
aKTHBHOTO YryIst BeICOTOH H=0,06 M 1 miomasio momepednoro cedenns S=0,02 M° npu o6bemHoi# ckopoctn V=0,03
M>/MHH cocTaBisier =336 muH. 1o H30TepMe aIcopOLMH XITOPINKPHHA aKTHBHOCTB YISt a*q=222 kr/m°. Jlnamerp
gacturl yriast ds=1,5 mm. Onpenenurs: a) KodQOUIMEHT 3aMuTHOTO AekcTBrs cios K (oTBeT 3ammcaTh B MUH/M U
y/M); 0) MOTEPIO BPEMEHHU 3aIlIMTHOTO JICHCTBUS To; B) AMHAMUYECKHe Kod(duirentsl B; u B,.

3. Ecnu B ycIIOBHSIX TIpEABLIYIIEH 3a/1a4 CKOPOCTh IMOTOKA MApOBO3AYIIHONW CMECH ®'=5 M/MUH, TO KaK MpH
9TOM H3MEHseTCs: a) KO3(DOUIMEHT 3allUTHOTO JEHCTBUS cllos; 0) TOTepss BPEMEHH 3alllUTHOTO JICWCTBHS, B)
MIPOIOJDKUATEIHFHOCTD MOTIIOMICHUS TSl ¢J1os BeicoTort H'=0,1 m?

4. OnpenenuTh KOJIMYECTBO TEIJIOTHI, KOTOPOE BhIAENSIETCA 3a oauH mepuof (=135 muH) mpu axcopoumu
napoB HOAMCTOrO 3TWUNAa aKTUBHBIM yriem. [lumamerp azacopbepa 3 M, Beicota cios H=1,0 m. CkopocThb
AapOBO3AYIIHOM cMecH =25 M/MHUH; HauanpHas KoHneHTpamus Co=0,027 Kr/M>; KOHIIEHTPALMA CMECH HA BEIXOJE U3

ancopbepa C;=0,0002 xr/m®, HACHIIHAS IIOTHOCTb CHOSL Puee=500 Kr/m°. Ha CKONBKO MOBBICHTCS TEMIEpaTypa



naporasoBoii cmecH (At)?

5. Onpenenuts pabovyto BHICOTY KOJIOHHOIO anmapara ajs nporecca rirybokoi ocymku ras3os (C,,=2,94- 10°
KF/M3) neomuToM Thuma NaA mpw cieayrommx ycloBHAX: BbicoTa HemoaBrkHoro cios 0,25 M, Cy=0,01 Kr/MS,
CKOPOCTH MapoBO3AyIIHOro motoka (f), oTHeceHHas k MOTHOMY cedeHuIo ammapata, 0,5 cm/c, T,,=180 muH, 1,,=100
MHUH.

6. B amcopOunoHHYI0 KOJIIOHHY TOCTYIAeT HEMPEPHIBHO CO CKOpocThio 0,5 M/C MapoBO3AyIIHAs CMECH,
MMEIOIIasi HA4YaJIbHYI0 KOHIEHTPauio Ci,y =0,1 Kr/M, KoHmeHTpamms mapoB MOrIonaeMoro KOMIIOHEHTa Ha BBIXOE
Crox=0,006 kr/m’. TlorTomenne MPOMU3BOANTCS AKTHBHBIM YITIEM, HENPEPHIBHO MOCTYMAIONAM B KONOHHY. Jlana
u30TepMa aJCcOpOIMHM TOIIONIeH)s BemecTBa Ha yrie (puc. 1). Kospourment macconepenaun K,=5,1 ¢, Yroms
BBIXOJUT U3 KOJIOHHBI HachlleHHbIM Ha 61 % OT cBoel paBHOBECHOM akTMBHOCTH. OIpenenuTb CKOPOCTh JIBHYKEHUS
U BBICOTY CJIOS YIJISl B KOJIOHHE.

TecroBbIe 3aJaHHUA:
BapuanTt Nel
1. Yto siBNsieTcs MOBEPXHOCTHIO KOHTaKTa (ha3 (0CHOBHOMW 00NacThi0 MaccooOMeHa) B HacaJ0YHbIX abcopbepax?
a) CMOYEHHast TOBEPXHOCTh HACAIKH;
0) mepepacnpeeIuTens KUIKOCTH;
B) OTNIOPHBIE PELICTKH;
T) IO IIeHBI Ha Tapeske.
BapuanTt Ne2
1. Yro siBnsieTCS MOBEPXHOCTHIO KOHTAKTa (ha3 (OCHOBHOM 00JIACTHIO MacCOOOMEHA) B TapesibuaThiXx abcopoepax?
a) CMOYEHHasl IOBEPXHOCTh HACAIKH;
0) pacripenenuTenb KUAKOCTH,
B) CJIOHM IIEHBI Ha TapEJIKe;
T) TpyOBI.
BapuanTt Nel
2. Ilpu kakoii cxeme aOCOpOLMOHHBIX YCTAaHOBOK ra3 MPOXOOHUT yepe3 abcopOep CHU3Y BBEPX, a JKUAKOCTh CTEKAeT
CBepXy BHU3?
a) MPSIMOTOYHOM;
0) OTHOCTYTIEHYATOM C YaCTUYHOM PEIUPKYISAIHIEH;
B) MHOTOCTYIIEHYATON C PEelUPKYIISILIUEH;
T') IPOTUBOTOYHOM.
Bapuant Ne2
2. Ilpu kaxoii cxeme aOCOPOIMOHHBIX YCTAHOBOK YXOJSIINN T'a3 CONMPUKACAETCS C KHUIKOCTHIO?
a) MPSIMOTOYHOM;
0) OMHOCTYTIEHYATON C YaCTUYHOM PEIUPKYISAIHEH;
B) MHOTOCTYIIEHYATON C PEIUPKYIISIIAEH;
T') IPOTUBOTOYHOM.
BapuanTt Nel
3. B kakux ciny4asx NpUMEHSeTcs NpocTas eperoHka?
a) TOJBKO JISl pa3ieIeHUs] CMECEH, IeTy4eCTH KOMIIOHEHTOB KOTOPBIX OJJMHAKOBBL;

6) TOJIBKO IJId pa3sACICHUA CMCCGﬁ, JICTYYCCTU KOMIIOHCHTOB KOTOPLIX CYIICCTBCHHO PA3JIUYHBI;



B) JUIS ’KUIKOCTEH U ra30B, JIETY4ECTh KOTOPBIX HE NMEET 3HAUCHUE;

T) JUId JKMJIKOCTEH, JIETy4ecTh KOTOpBIX HE HMMEET 3HAa4eHHE M Ul Ta30B, JIETY4ECTH KOTOPBIX CYIIECTBEHHO
pa3INYHBL.

BapwuanTt Ne2

3. Uro Takoe merma?

a) JTO JKMIKOCTb, BO3BpallaeMas JAJisl OpOLICHUS PEKTHU(UKAMOHHON KOJOHHBI M B3aUMOACHUCTBHUS C
MOTHUMAIOIIIAMUCS 110 KOJIOHHE MTapaMu;

0) ocTaToK (HWKHHH MPOAYKT);

B) pektu(duKat (BEpXHHUI MPOIYKT);

T') 3TO BOCXOJSIIUH MOTOK Mapa U3 HIKHEH 4aCTH KOJIOHHHBI.

Bapwuant Nel

4. Yro Taxkoe 3KCTpaKT?

a) UCXOHBIN PaCcTBOD;

0) ocTaroyHBI MCXOAHBIM pacTBOpP, U3 KOTOPOTO C TOM MM MHOM CTENEHBIO MOJTHOTHI ylaJeHbl AKCTparupyemsble
KOMITOHEHTHI;

B) M30UpaTEIbHBIA PACTBOPUTEID;

T') pacTBOP M3BJICUEHHBIX BEILIECTB B 3KCTparcHTe.

Bapuant Ne2

4. Yro takoe paduHar?

a) OCTAaTOYHBIH MCXOTHBIH PacTBOp, U3 KOTOPOTO C TOM WIIM MHON CTENEHBIO TOJHOTHI yAaleHbl KCTparupyemble
KOMITOHEHTE,

0) MCXOIHBIN pacTBOP;

B) M30MpaTEIbHbIN PaCTBOPUTEIID;

T') pacTBOP U3BJICUCHHBIX BEIIECTB B SKCTParcHTe.

BapuanTt Nel

5. B kakoM ciydae 3KCTPakKLUs 3aKJIIOYAETCS] B W3BICYEHUHM TBEpAOH (as3bl, MpUYeM H3BICKAEMBbIH KOMIIOHEHT
NOCTIEIOBATEIbHO PACTBOPSACTCS B KUIAKOCTH (M30MPATENIbHBIM PACTBOPHUTENIEM), IPOHUKAIOLIEH B MOPHI HCXOAHOTO
CJIOKHOTO TBEPIOTrO BewiecTBa, AUGGYHAUPYET K Hapy>KHOW MOBEPXHOCTU IMOCIEIHEro u 3areM AU(PYHAUPYET OT
9TOM MOBEPXHOCTH B OCHOBHYIO MAacCy *KHUIKOCTH?

a) ecII U3BJIEKaeMblii KOMIIOHEHT COEP)KUTCS B TIOpaxX TBEPAOTO BEIIECTBA B PACTBOPEHHOM COCTOSHUMU;

0) eciu n3BIEeKaeMBbIi KOMIIOHEHT COJIEPKUTCS B IIOPAxX TBEPIOTO BEUIECTBA B ra3000pa3HOM COCTOSHHH;

B) €CJIM U3BJIEKAEMBbIil KOMIIOHEHT COJEPKHUTCS B ITOPaxX TBEPJOTO BEIIECTBA B TBEPAOM BH/IE;

T') €CIM U3BJIEKaEMBI KOMIIOHEHT COZIEPIKUTCS B TIOPaxX TBEPAOTO BEIIECTBA B JIETYYEM COCTOSIHHU.

Bapuant Ne2

5. B kakoM cirydae SKCTpakIys 3aKIF0YaeTcsl B U3BJICUCHHH KOMIIOHEHTA, KOTOPhId TUMOYHAUPYET U3 TIOP TBEPIOTO
BEIIECTBA B OCHOBHYIO MacCy KUAKOCTH?

a), €CIIM U3BJIEKAEMBI KOMIIOHEHT COIEPIKUTCS B TIOPAaxX TBEPAOTO BEIIECTBA B PACTBOPEHHOM COCTOSTHUH;

0) eciu n3BIEKaeMbI KOMIIOHEHT COIEPKUTCS B IIOPAaxX TBEPAOTO BEIIECTBA B TBEPJOM BHUJIE;

B) €CJIM U3BJIEKAEMBbIHi KOMIIOHEHT COAEP)KUTCS B IOPax TBEPAOIO BEIIECTBA B ra3000pa3HOM COCTOSHHM;

T') €CIIM U3BJIEKaEMbI KOMIIOHEHT COZIEP’KUTCS B IIOpax TBEPAOIO BELIECTBA B JIETYYEM COCTOSIHHU.

BapuanTt Nel



6. Uepes Kakue MPUCHIOCOONICHHSI B HENPEPHIBHO ACHCTBYIOUIMX MHOTOKAMEPHBIX ajcopOepax ¢ KHUILSIIUM CI0eM
TBEPABIC YACTHUIIBI aJCOPOEHTA CTEKAIOT CO CTYIIEHHU Ha CTYNEHbB?

a) meppopupoBaHHEIE TAPEIIKH;

0) pacrpeneIuTeNIbHBIC PEIIETKH;

B) TpyOBI JUIA BEIBOAA OTPAOOTAaHHOTO aCcOPOEHTA;

T) IEPETOYHBIE TPYOHI.

BapwuanTt Ne2

6. Uepes kakue MpHUCIIOCOONEHUS B HENPEPHIBHO NIEHCTBYIOIINX MHOTOKaMEPHBIX afcopOepax ¢ KUIIALIMM CJIOEM ra3
IPOXOIUT CO CTYIIEHHU HA CTYIICHb?

a) mTyIepa A 0TBOJA OTPabOTaHHOTO Ta3a;

0) mephoprpoBaHHBIC TAPEIKH;

B) TpyOBI JUIsl BBIBOJA OTPabOTAaHHOTO aACOpOCHTA;

T') IEPETOYHBIE TPYOHI.

BapuanTt Nel

7. [JnanexkTpuueckas cylika — 3T0

a) CylIKa, OCyIIeCTBIsIeMasi B 3aMOPOKEHHOM COCTOSIHUH ITPH TITyOOKOM BaKyyMe;

0) cyika, ocylecTBIsgeMas IMyTeM Mepeiadn Tersia OT TEIUIOHOCUTENS K MaTeprally Yepe3 pas3aesisIioNnlyio HX CTeHKY;
B) CYIIIKa, OCYIIECTBIIsIeMas IyTeM Tepeayy Teria HHGPaKpaCHBIMU JIy9aMu;

T') CYIIIKa, OCYIIECTBIsIEMasl ITyTEM HarpeBaHUsA B M0JIE TOKOB BEICOKOW YacTOTHI.

Bapuant Ne2

7. CyOnmuMarioHHas CyIka — 3TO

a) CylIKa, OCyLIECTBIsieMasi B 3aMOPOKEHHOM COCTOSIHUH IIPH ITyOOKOM BakyyMe.

0) cyka, ocyliecTBiIsieMas IyTeM Nepeaaqr Tervia oT TEIUIOHOCUTENSI K MaTeprally depe3 pas3AessioNlyto UX CTCHKY;
B) CyIlIKa, OCYILECTBIIsIeMas IIyTeM Iepeiauu Teruia HHQPaKpaCHbIMHU JIy4aMH;

I') CyIIKa, OCYLIECTBIsIeMasi IyTeM HarpeBaHMs B I10JI€ TOKOB BHICOKOH YaCTOTHI.

BapuanTt Nel

8. Kak nHaspiBaercsi pabouyee Teso, NMPHU IOMOIIM KOTOPOTO OCYLIECTBIISIETCS IIEPEHOC TEIUla B XOJOMMJIBHBIX
YCTaHOBKaXx?

a) TETJIOBBIM areHTOM;

0) oxmaguTeneM;

B) HarpeBaTeneM;

F) XOJIOAUIIBHBIM ar€HTOM.

Bapuant No2

8. 3akoHunTe (Ppasy: HCKyCCTBEHHOE OXJIAXKICHUE

a) CBS3aHO C MIEPEHOCOM TeIlIa OT TeJla ¢ MeHee HU3KOH TeMIleparypou K Teiy ¢ 0oJiee BRICOKOH TeMIepaTypoi;

0) CBsI3aHO C IEPEHOCOM TEIUIa OT TeJa ¢ fosiee BHICOKOH TeMIIepaTypol K Tely ¢ MeHee BHICOKOW TeMIlepaTypoii;

B) CBSI3aHO C TIEPEHOCOM TEIUIa OT TeJa ¢ 0oJiee HU3KOM TeMIIEpaTypoi K Telly ¢ 6oiee BEICOKOW TeMIIepaTypoi;

T') CBSI3aHO C MIEPEHOCOM TeIljIa OT Telia ¢ 60J1ee BRICOKOH TEMIIEPATypOoil K TeIy ¢ Ooyiee HU3KON TeMIIepaTypoil.
BapuanTt Nel

9. B kakom ammapaTe TeXHOIOTHYECKON CXEeMbl YMEPEHHOTO OXJIAXKCHHS XOJOAWIBHBINA areHT MpeBpalacTcs U3 napa

B KUIKOCTL?



a) B KOMIIPECCOPE;

0) B KOHJICHCATOPE;

B) B IpOcCCelie;

T') B HCTIapUTEIIE.

BapwuanT Ne2

9. B kakoMm ammapare TeXHOJOTHYECKOW CXEMBl YMEPEHHOTO OXJIAKIICHHUS XOJOAWIIBHBIA areHT MpeBpamaeTcs M3
KUIKOCTH B Iap?

a) B KOMIIPECCOpE;

0) B KOHICHCATOPE;

B) B IpOcCCele;

T') B HCTIapUTEIIE.

BapuanTt Nel

10. [IpoGiieHre TBEpAbIX M XPYIKUX MAaTEPUAIIOB MTPOU3BOMAST
a) pa3IaBIMBaHUEM, UCTHPAHUEM U YIapOM;

0) pazmaBiIMBaHUEM, PACKATBLIBAHUEM U UCTHPAHUEM;
B) HCTHpaHHUEM, PACKaJIBIBAHUEM H yIapOM;

T') pa3aaBIUBaHUEM, PACKAIBIBAHUEM U YIApOM.
Bapuant Ne2

10. Apobnenune TBEPAbIX U BI3KUX MPOU3BOIAT

a) UCTHPAHUEM U YIapOM;

0) pa3maBIMBaHUEM U UCTUPAHHUEM;

B) NICTHPAHHUEM U PaCKaIbIBAaHHEM;

T') pa3gaBIUBaHUEM U YIApPOM.

OI_IeHI/IBaHI/Ie CTyAC€HTa Ha IK3aMEHEe 110 ANCHHUITJINHE «TexHomorus PCAKTHUBOB U 0c000 YHCTHIX BCIICCTB»:

Banawbl
(uToroBoi OcBoenue
. . . TpedoBaHusI K 3HAHUSM
pPENTHHIOBON | KOMIETEHIIUI
OLIEHKH)
100-85 [IponBunyTelii | OTBETHl Ha MOCTaBJIEHHBIE BOMPOCH MOJHBIE, YETKHE U pPa3BEpHYTHIE.
YPOBECHB Pemenus 3ada4 JIOTUYHBI, JOKa3aTCIbHbI u AEMOHCTPUPYIOT
aHAJIMTHYECKHE U TBOPUYECKUE CIIOCOOHOCTH CTYICHTA.
84-70 Cpennuit JlatoTcs mosHBIE OTBETHI Ha TOCTaBJICHHBIE BONpPOCHL. [lokazaHo ymeHue
YpOBEHb BBICTISITh NIPUYUHHO-CIEACTBEHHbIE CBs3W. llpu pemieHun 3amad
JIOTYIIEHbl HE3HAYWTEIbHBIE OIIMOKH, WCIPABICHHBIE C ITOMOIIBIO
«HABOJISAIINX» BOIPOCOB MPEIOIaBATEIIS.
69-60 BbazoBerit OTBeTHl Ha BOMPOCHI W PEIICHHS IOCTABIECHHBIX 3a/1a4 HEIOCTATOYHO
YpOBEHBb nonHeie. JlorMka ¥ TOCIENOBATENILHOCTh B PEIICHUH 3a/ad HMEHOT
HapylmICHUs. B oTBeTrax OTCYTCTBYIOT BbIBOJBI.




CTYI[CHT, HOJ'Iy‘-II/IBIHI/Iﬁ menee 60% OT MakCHUMalIbHOIO Oajia 3a pasacii JUCHUTIIIMHBL WIIN POMEKYTOUYHYIO
aTTeCTaluI0, CYUTACTCA HCATTCCTOBAHHBIM I10 Z[aHHOfI JHUCIUILTINHE.

Htorosast olieHKa BBICTaBISETCS IMyTEM MepeBojia HaOpaHHBIX OAIOB B COOTBETCTBUHM CO CIEIYIOIICH
TaOIULEH:

OreHka 1o 5-0aJUTHPHOH MIKase Cymma 0ayiioB 3a pa3zieiibl U Ouenka ECTS
9K3aMeH
5 — «omauunoy 90-100 A
85-89 B
4 — «xopowoy» 75-84 C
70-74 D
3—«o » 65-69
(VOOBIIEMBOPUMETILHO 60-64 E
2 — «HEeYO0B8IeMBOPUMETILHOY Memnee 60 F

Y4ebHo-MeTonMUYecKkoe U HHGOPMALMOHHOE o0ecnieyeHue YueOHO AU CIUTITUHbI
OcHoBHAas TUTEpaTypa:
1. Cubapos, . A. Karanus, kaTanuTrieckue MPOIecchl  peakTophl: yueonoe mocodue / J[. A. Cubapos, .
A. CmupHOBa. — 2-¢ u3., crep. — Cankr-IlerepOypr : Jlanp, 2021. — 200 c. — ISBN 978-5-8114-2158-9. — Texct

: DIIEKTPOHHEI // JIaHb : anekTponHo-0ndmuoTeunas cucrema. — URL: https://e.lanbook.com/book/169060 .

2. XwuMuYeckasi TEXHOJIOTHs HEOpraHMYECKUX BelecTB : yueonoe nocodue / T. I'. Axmeros, B. M. Byceirus,
JI. T'. T'aficun, P. T. AxmeroBa ; nox pemaxiueit T. I'. AxmeroBa. — 2-e¢ u3f., crep. — Cankt-IletepOypr : Jlanb,
2019. — 452 c.— ISBN 978-5-8114-3882-2. — TekcT : 37aeKTpoHHbIH // JIaHb : 37IeKTPOHHO-ONOIMOTEYHAsT CUCTEMA.
— URL: https://e.lanbook.com/book/119611.

3. bapanos, JI. A. IIponecch u anmapaTsl XUMHYECKOH TEXHOJOTHH : yaeOHoe mocobue / [I. A. bapaHoB. —
3-e u3n., crep. — Cankr-llerepOypr : Jlanb, 2020. — 408 c. — ISBN 978-5-8114-4984-2. — Tekct: 31eKTPOHHBIH //

Jlanb : anekTpoHHO-OMbOIMOTeuHast cuctema. — URL: https://e.lanbook.com/book/130186.

JlonomHuTenpHas !
4. Anexcannposa, D. A. Heopranuueckas xumus. TeopeTHYECKHE OCHOBBI U JIAOOPATOPHBIN MPAKTUKYM :
yuebHuk / J. A. AnexcanapoBa. — 3-¢ u3j., crep. — Cankr-IlerepOypr : Jlanb, 2020. — 396 ¢. — ISBN 978-5-
8114-3473-2.  —  Tekct:  oanekTpoHHBIW/  Jlamb  :  DIEKTpPOHHO-OMONMOTEYHass  cucremMa.  —

URL:https://e.lanbook.com/book/130569.

5. 3ybosa H.I'. BausiHue katann3aTopoB Ha CKOPOCTh XMMHUYECKOH peakiuu / MeTOAMYeCKHE yKa3aHUs K
BBITIOJTHEHHUIO JIA00PaTOPHBIX pad. Anpobanus, 2020.

6. 3yooBa H.I'. OueHka XMMHUYECKOH aKTUBHOCTH Kataym3aTopa / MeToauueckue yKa3aHHsS K BBIOJIHEHHIO
nabopatopHbIX pad. Anpobaums, 2020.

7. 3yooBa H.I'. AncopOumonnsle cBoiicTBa yriisi / MeToauuecKue yKa3aHHs K BBIIOJHEHHIO J1a00paTOpHBIX
pab. Anpobanwus, 2020.

8. 3y6osa H.I'. M30upatensHOCTH ancopOuun / MeToauueckie yKa3aHHsl K BHIITOJTHEHUIO IPAKTUYECKUX pad.
Amnpobarnust, 2020.

9. 3yboa H.I'. Ormpexnenenne copepkaHue KaTHOHOB KoOanbTa B ajcopOMpoBaHHOM pactBope /
MeTtoandeckre yKa3aHusl K BBIITOJHEHHUIO JIA00paTOpHbIX pad. Anpobanus, 2020.

10. 3yboBa H.I'. Pacuer sHeprum akTHUBalMK KaTaJUTHYECKOro mpouecca / MeToauyeckue yKa3aHUS K


https://e.lanbook.com/book/169060
https://e.lanbook.com/book/119611
https://e.lanbook.com/book/130186
https://e.lanbook.com/book/130569

BBITIOJTHEHHUIO TpakTHuecKux pad. Anpoobanus, 2020.

11. 3yboBa H.I'. Pacuer mpomsBomuTeNnbHOCTH KaTanmusaTopa / Meronudeckue yka3aHHsl K BBIIOJHEHUIO
MpakTHIeCKuX pad. Anpooamws, 2020.

12. 3y6oBa H.I'. Pacuerpl KkaTranWTHYeCKMX MPOLECCOB W peakTopoB / MeToaudeckne yKazaHUS K
BEITIOJTHCHHIO MpakKTHIecKuX pad. Ampobartus, 2020.

13. 3y6oBa H.I'. Pacuerpl ancopOIMOHHBIX MPOILECCOB M peakTopoB / MeToaudeckne yKa3aHHi K
BEITIOJTHCHHUIO MpakTHIecKuX pabd. Ampobarus, 2020.

14. Kypuan «Tpymer BI'MMY. Xumuss u TeXHONOTHS HEOPTaHWYECKHX BEIIECTB». - PexxuM mocryma:

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

Dy1eKTpPOHHO-0ubanoTeuHble pecypest BUTH HUAY MUOU

- JNIEeKTpOHHO-OMOMMoTeuHas cucteMa HUAY MUOU (cBuaeTensCTBO O TOCyJapCTBEHHOW pPETHCTpalnn
0a3er manHbIXx Ne 2012620735 ot 01.08.2012 r.) 6e3 orpaHMuYeHHs KOJIMYESCTBA IOJIb30BATENICH M 0€3 OrpaHUYCHUS
CpOKa MCIOJIb30BaHUS PECYPCOB;

- JNEKTPOHHO-OMOnmMoTeyHas cucrema «KoHCynmpTaHT cTyneHTa» (0OIIECTBO € OrpaHHMYCHHOW
otBeTcTBeHHOCTBIO «[lomutexpecype»). Horosop Ne 12-21-910 ot 16.07.2021 r. Ha mpeAocTaBiICHUE JOCTyHa K
JNICKTPOHHON OuONMoTeKe K KomIuiektaM «MenuimHa. 3apaBooxpaHeHue. basoBas kosutekuus», «Kuuru
uznatensctBa «Denukc», «Uzmarensckuit oM MOMM», «Kuurm wuznatensctBa «IIpocmext»: «HOCTpaHHBIE
SI3BIKIY. .. 0 31.08.2022 r.;

- 3JICKTPOHHO-OMONHMOTeUHast cucremMa «AiOyke» (moroBop Ne (09-21-910 or 02.07.2021 r.) Ha
npeaocrasiaeHue goctymna mno 31.08.2022 r.;

- 3JIEKTPOHHO-OMOMoTeuHas cucrema «Jlaup» (morosop Ne 10-21-910 ot 16.07.2021 1. TOJNBKO HAa KHUTH
u3naTenscTBa «JIaHp») Ha npemocTaBiieHue mocryma mo 31.08.2022 r.;

- 3JIEKTPOHHO-OMOMMoTeuHas cucrema «Jlaup» (morosop Ne 11-21-910 ot 16.07.2021 r. Ha KHUTH Ipyrux
W3aTeNLCTB-IAPTHEPOB M31aTeNbCTBa «JlaHp») Ha mpegocTtaBieHue poctyna mo 31.08.2022 r.;

- JmeKTpoHHO-Ou6GmHoTeunas cuctema «FOPAMWT» (norosop Ne 13-21-910 ot 30.08.2021 r.) Ha
npeaocrasiaeHue aoctymna mno 31.08.2022 r.;

- BIIEKTPOHHO-O0nOMoTeuHas cucrema «Koncynprant Bpaday (gorosop Ne 5S90KB/05-2021 ot 01.06.2021 r.)
Ha npenocTasieHue noctymna mo 06.08. 2022 r.;

- 3JIeKTpOHHO-0nOMoTeuHas cucrema «BOOK.ru» (moroBop Ne 56 ot 21.06.2021 r.) Ha mpemocTaBicHHE
nmoctyma mo 31.08.2022 r.;

- Hay4Hasl DJIEKTPOHHAas Oubimoreka «elibrary» Ha «Hayunas snekTpoHHas OubnmnoTeka «elibrary» (orosop
Ne SU-353/2022 ot 14.12.2021 r.) Ha npemocTasienue jgoctymna mo 31.12. 2022 r.»

- Mexaynapoansiii onnaita pecypc ProQuest Ebook Science & Technology na «MexayHapoHbIi OHIIAHH
pecypc ProQuest (moroeop Ne 19-21-910 ot 18.10.2021 r.) Ha npenoctasieHue qocrymna mo 30.11. 2022 r.»

[Iporpammuoe obecrieuenne u MaTEpHET-PECYPCHI:

[porecc peanusaiuu 00pa3oBaTEIbHON IPOrpaMMbl 00€CTIeYeH HEOOXOIUMbIM KOMILJICKTOM JIMIIEH3UMOHHOTO

nporpaMMHoro obecrieuenus: «Wordy, «Power Painty.
MarepHajIbHO-TEXHUYECKOe o0ecniedeHHe y4eOHOM AN CIHIITTHHBI
JIeKuMOHHBIEC 3aHATHS MPOBOJAATCS B CHEUUAIN3MPOBAHHBIX AyJUTOPHUSIX, OCHAIIEHHBIX MYIbTHMEAMHHBIM

O60py,I[OBaHI/IeM. HpaKTI/I‘IGCKI/Ie 3aHATHUA TMPOBOAATCA B JOTHUX XKC aAyAUTOpHUAX C TOCCHICHHUEM na6opaTopI/H71,


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

OCHAIIECHHBIX CTAHAAPTHBIMH KOMIUIEKTAMH OTEUECTBEHHBIX M  3apyOeXKHBIX NPHOOPOB H  YCTaHOBOK.
MyabpTUMEIUAHBIN KypC JIEKIUA, BUIECO(UITBMBI, MAKETHI U MJIaKaThl.
YueOHO-MeTOAMYeCKHE PEKOMEHIAIUH AJI CTY€HTOB

1. Yka3zaHus 71 IpOCITyIINBAHUS JIEKINH

Ilepen HawamoM 3aHATHH BHUMATEIHFHO O3HAKOMHTHCSA C yUEOHBIM IUIAHOM NPOBEAESHUS JIEKIIUHA U CIHCKOM
PEKOMEHIOBAaHHOM TUTEPaATYPHI.

Ilepen mocemeHreM ouyepeAHON JIEKIIMH OCBEXHUTh B MaMSITH OCHOBHBIE KOHIENIIHY NPOWIEHHOTO paHee
Matepuana. [loaroToButs npy HEOOXOAMMOCTH BOTPOCH! MpernoaaBatento. He Hamo omacatscs, 9TO BOIMPOCH MOTYT
OBITH TPOCTHIMHU.

Ha nexkimu OCHOBHOE BHHMaHHE CIEAyeT YIEHIATh HE (QOpMylIaM H MaTeMaTHYeCKHM BBIKIIAJKaM, a
COJIEPKaHUIO U3yJaeMbIX BOIIPOCOB, ONPEACTICHUSIM U TTOCTAHOBKAaM 3a/1ad.

B mpornecce nzyueHus JEKIMOHHOTO Kypca He00X0AUMO 10 BO3MOKHOCTH YacTO BO3BPAIIATHCSI K OCHOBHBIM
MOHSATHAM ¥ METOJaM PelIeHus 3aa4 (3/1eCh BO3MOXXEH BBIOOPOYHBIH KOHTPOJIb 3HAHUHN CTYJICHTOB).

KenarenbHO HCHONMB30BaTh KOHCIIEKTHI JIEKIHWH, B KOTOPBIX HCIONB3YETCS NPUHATAs IperojaBaTeieM
cucrteMa 0003HaYeHUH.

Hns OGomee mompoOHOTO M3y4YEHHUs Kypca CleAyeT padoTaTh € PEKOMEHIOBAHHBIMHU JIUTEPATypHBIMH
HCTOYHUKAMH U BHOBB MOSBIISIFOIINMUCS UCTOYHUKAMU.

2. YKka3aHud U1 y4acTHs B IPAKTHUECKUX 3aHATUAX

Ilepen mocemeHneM MPaKTUYECKOTO 3aHATUS YSACHUTH TEMY M CaMOCTOSITENIbHO M3Y4YUTh CBA3aHHbIE C HEl
TIOHATHS U METO/IbI pelIeHNus 3aau.

Ilepen pemeHmeM 3afad aKTUBHO Y4YacTBOBaTh B OOCYKIEHHWH C TMPEIMOJaBaTeNeM OCHOBHBIX ITOHSTHIA,
CBSI3aHHBIX C TEMOU MPAKTUIECKOTO 3aHATHSI.

B nporiecce pemenus 3aja4 BeCTH JUCKYCCHIO C TIPETIOAABATENIEM O MPABUIIBHOCTH MPUMEHEHHSI METO/IOB UX
pelreHusl.

ITo BO3BMOXHOCTH CaMOCTOSITENTFHO JOBOANTH PEUICHHE TIpeIaraéMbIX 3a/1a4 O OKOHYATEeITLHOT'O UTOTa.

B KoHIIEe IpakTHYeCcKOro 3aHATHUS P HEOOXOAUMOCTH BBISICHATH y TIPETIOIaBaTelsl HESICHBIE BOTIPOCHI.

OCHOBHBIE PE3yNIbTaThl BHITOJHEHUS pa0OThI HEOOXOAMMO pacreqaraTh.

3. YkazaHus AJs BBITIOJIHEHUS TaOOPaTOPHBIX paboT

Cobmoath TpeOOBaHUS TEXHUKH OE30MaCHOCTH, ISl Yero MPOCIymIaTh HEOOXOAWMBIE Pa3bsICHEHUS O
MIPaBUJILHOCTH TIOBEJICHUS B J1a00OpaTOpHH.

Ilepen BbIMOMHEHHEM JIA0OPATOPHON PabOTHI MPOBECTH CAMOCTOSATEIBHO IMOATOTOBKY K paboTe H3Yy4HB
OCHOBHBIE TEOPETHUYECKHUE MTOJIOKEHH S, 3HAHIE KOTOPBIX HEOOXOMMO /ISl OCMBICTIEHHOTO BBITTOJIHEHUS paOOTHI.

B mpormecce BhImonHEHUST paOOTHI CIIEAyeT IMOCTOSHHO OOIIAThCS € TperoaBaresieM, He AOMycKas IO
BO3MO>XHOCTH HEMPABUIIbHBIX JIEHCTBUM.

OCHOBHBIE pe3yNIbTaThl IKCIIEPUMEHTOB HEOOXOANMO 3a(pUKCHPOBATH B MMCEMEHHOM BHUJIE.

[Ipu cmave 3ayera Mo paboOTE MOJArOTOBUTH OTYET O MPOJEINAHHOW paboTe, TJe JODKHBI OBITh OTPaXKEHBI
OCHOBHBIE PE3YJIbTATHI U BBIBOJIBI.

4.Yxa3aHus U BRITIOJTHEHHUS CAaMOCTOSITETFHON PabOTHI

IlonyunTs y mpenopaBatens 3aJjaHUE M CIOMCOK PEKOMEHIOBAaHHOM JUTEpaTypbl. M3yueHue TeopeTHuecKux
BOMPOCOB CJIEAyeT TPOBOAUTH IO BO3MOXKHOCTH CaMOCTOSITENBbHO, HO TIPH 3aTpyAHEHHAX OOpamaThCcs K

MperogaBaTeiro.



[ToaroTOBUTH MUCEMEHHBIN OTYET O MPOJICIAHHON paboTe.

[Ipu BBIMONTHEHNU (HPOHTANBHBIX 33JJAHUI IO YCMOTPEHHUIO TpernojaBaTeiis padoTa MoxeT ObITh OllcHeHa 0e3
MUCPMEHHOTO OTYeTa Ha OCHOBE OTBETOB HAa KOHTPOJBHBIE BOIMPOCHI, MPH YCIOBHH AKTUBHOW CaMOCTOATEIHHOMN
paboTHIL.

IToAroTOBUTH OTBETHI HA KOHTPOJIBHEIE BOMTPOCHL.

MeToanuyeckue peKoMeHAaluu I/ npenoaaBartesiei

1. YkazaHus 11l POBEACHUS JICKITHI

Ha mepBoii BBOAHOI JIeKIINN cAenaTh O0muiA 0030p COAepKaHUA Kypca B OTMETUTH HOBBIE METOBI U TIOTXO/IBI
K PeIIeHHIo 331a4, pACCMAaTPUBAEMBIX B Kypce, JOBECTH JI0 CTYJeHTOB TpeOoBaHUs Kaeapbl, OTBETUTH Ha BOMPOCHL.

IIpyn moAroToBke K JIEKIMOHHBIM 3aHATHAM HEOOXOAMMO MPOAyMaTh IUIAH €ro IMPOBENEHUS, COAep KaHue
BCTYIIUTENBHOM, OCHOBHOW 1 3aKIFOYNTEIFHON YaCTH JIEKIIWH, O3HAKOMHUTHCS C HOBHHKAMH y4eOHON M METOINIECKON
JINTEPATyphI, Hy6JII/IKa]_[I/ISIMI/I HCpI/IOILI/I‘-ICCKOI\/'I neyaTu 1o TeMeE JICKIHMOHHOI'O 3aHsATHA. YTOouHHUTh MJaH IIPOBCACHUA
IMMPAKTUYCCKOr'0 3aHATUA 110 TEMC JICKIUU. Hepe;[ H3JIOKCHHUCM TCKYUICTO JICKIMOHHOI'O MaTcepuajla HAallOMHUTDH 06
OCHOBHBIX UTOT'aX, JOCTUTHYTBIX HAa NPCABIAYIINUX JICKIIUAX. C sroit [CJIBIO 3a/1aTh HECKOJILKO BOIIPOCOB ayJUTOPUH U
OCYIICCTBUTH BI)I60pO‘-IHI>II\/'I KOHTPOJIb 3HAHHUA CTYyACHTOB.

B XO0A€ JICKIHMOHHOI'O 3aHATHA MNPENoAdaBaTCiib OOJDKCH Ha3BaThb TEMY, y‘Ie6HbIe BOIPOCHI, O3HAKOMUTH
CTYACHTOB C MNCPCYHEM OCHOBHOH H ILOHOJIHI/ITCJII)HOI\/'I JIATCPATypbl IO TEMC 3aHATUA. PaCKpI)IBaH COACPpIKAaHUEC
y‘Ie6HI>IX BOIPOCOB, AKICHTUPOBATHL BHUMAHUC CTYJACHTOB Ha OCHOBHBIX KaTCropuiaX, SBJICHUAX M Ipoueccax,
0COOCHHOCTAX WX MPOTEKaHWs. PackpbplBaTh CYIIHOCTh W COAEP)KAaHHE pPAa3IUUHBIX TOYEK 3PEHUS M Hay4HBIX
IoaAX040B K O6T)SICH€HI/IIO TeX WJIN UHBIX SIBJICHUN U IMpoIeCCOB.

Crnenmyer apryMeHTHPOBaHO 00OOCHOBaTh COOCTBEHHYIO MO3WIIMIO TIO CIOPHBIM TEOPETUYECKHM BOIIPOCAM.
IIpuBoauTs mpumepsl. 3agaBaTh N0 XOAY H3JI0KEHHUA JIEKIMOHHOIO MaTepHalla pUTOPUYECKHE BOIPOCHI U CAMOMY
JlaBaTh HA HUX OTBET. DTO CIIOCOOCTBYET aKTUBW3AIMU MBICIUTEILHOW JEATEIHHOCTH CTYACHTOB, MOBBIIICHUIO MX
BHUMaHHUS W WHTEpeca K Marepuany JIeKIWH, ee cojepkaHutoo. llpermomaBartens MOMKEH PYKOBOIWUTH pabOTOMN
CTYJIEHTOB II0 KOHCIIEKTUPOBAaHUIO JIEKIIMOHHOTO MarepHhalia, TOJYePKHBATh HEOOXOAMMOCTh OTPKEHUS B
KOHCIIEKTaX OCHOBHBIX TIOJIOKEHUH W3y4aeMoil TeMbl, 0co00 BBIIENSs, KaTeropHalbHBIA ammapar. B
3aKJIFOYUTENIEHON YacTH JIEKIIMH HEeoO0XOoAMMO CcOpMynHpoBaTh OOIMME BHIBOJABI IO TEME, PaCKpPhIBAIOIIHE
COJIep’KaHue BCEX BOIPOCOB, IMOCTABIEHHBIX B JIEKIMH. OOBSIBUTH TUIAH OYEPETHOTO MPAKTHIESCKOTO 3aHSATHS, aTh
KpaTKHe PEKOMEHJALMH MO MOArOTOBKE CTYIEHTOB K 3aHATUIO. ONpeAeNuTh MECTO U BpEMSl KOHCYIbTAllUU
CTYACHTaM, IMOXKCJIaBIIMM BBICTYIIUTH Ha IPAKTUYCCKOM 3aHATHU C JOKJIaJaMHU U pe(bepaTaMI/I.

Ha mocnenuelt 1eknuy yaeauTh BpeMsl 71 0030pa HanboJiee BaXKHBIX MTOJIOKEHUH, pACCMOTPEHHBIX B KypCe.

2. YKazaHus TSl POBEACHUSI MPAKTHUCCKIX 3aHSITHIA:

YeTko 0003HAUNTH TEMY MPAKTHIECKOTO 3aHATHSL.

O6CYIII/ITB OCHOBHBIC ITOHATHSA, CBA3aHHBIC C TEMOM 3aHATHA.

B nporiecce pemeHns 3amad BeCTH JUCKYCCHIO CO CTYASHTaMH O MPaBUILHOCTH MPUMEHEHUS TEOPETHISCKHIX
3HAHUM.

OTtMeyaTh CTYACHTOB, HanboJjiee aKTUBHO Y4aCTBYIOINHMX B PCIICHUM 3ada4 U TUCKYCCUAX.

B KOHIEC IMPAKTHYCCKOI'0 3aHATHA 3a1aTh ayJUTOPUN HECKOJBKO KOHTPOJIBHBIX BOIIPOCOB.

3. YkazaHus aJs IpOBeIeHUS Ta00OPATOPHBIX 3aHATHIMA.

CoOmoath TpeOOBaHHUS TEXHUKH OE30MACHOCTH M MPOBOIUTH HEOOXOIMMBIE Pa3bsCHEHHUS O MPABHILHOCTH

INOBCACHUA B J'Ia60paTOpI/II/I.



Ilepen BeIMONHEHWEM Ta0OPAaTOPHOW PabOTHI MPOBEPUTH CTENCHh TOTOBHOCTH CTYJICHTOB, HAIlOMHUTHh W
00CyIUTh OCHOBHBIC TCOPETUYCCKHUE IOJIOKCHUS, 3HAHHE KOTOPHIX HEOOXOJMMO IIJISi OCMBICICHHOTO BBITIOJIHEHUS
pabor.

B mpormecce BbimomHEHUS pabOTHl CIEAyeT MOCTOSIHHO OOMAThCsl CO CTYACHTaMH, HE JIOIyCKas II0
BO3MOYXHOCTH UX HENPABWIBHBIX JTEHCTBUM.

TpeboBatb, 9TOOBI OCHOBHBIE PE3YIHTATHI SKCIIEPHMEHTOB OBLIH 3a(pUKCHPOBAHBI CTYyIEHTAMH B THCHMEHHOM
BUJIE.

IIpu mpumeme 3adeta mo pabore TpeOoBaTh OTYET O MPOAEIAHHON padoTe, T/IE€ MOJDKHBI OBITH OTPaKCHBI
OCHOBHBIE PE3YJIbTATHI H BEIBOJIBL.

4.Yxa3aHus 110 KOHTPOJIIO CAMOCTOSTENBHOI paboTHI CTYZACHTOB

ITo ycMmoTpenuto mpemnofaBarens 3aJaHie Ha CaMOCTOSATENBHYIO paboTy MOXKET OBITh MHIMBUAYAIbHBIM U
(bpOHTABHBIM.

[Tpu ucnonb30BaHNM MHAMBHAYAIBHBIX 3a/laHUi TPeOOBaTh OT CTYJEHTA MHChMEHHBIH OTYET O MPOACTIaHHON
pabore.

[Mpu npuMeHeHMH (QPOHTANBHBIX 3a/laHUH BECTH KOJUIEKTHBHBIE OOCYXKACHUSI CO CTyIEHTaMH OCHOBHBIX
TEOPETUYECKUX MOJIOKEHUH.

C 1enplo KOHTPOJISI KA4eCTBa BBITIOIHEHUSI CAMOCTOATEILHOW PabOThl TPeOOBaTh MHIAMBHIYATbHBIE OTUYETHI

(}Z[OHyCTI/IMO BMECTO IMMUCBbMEHHOTO OTYETA IIPUMCHATb MHAUBHUAYAJIbHBIC KOHTPOJILHBIC BOHpOCI)I).

IIporpamma cocraBieHa B cooTBeTcTBHH ¢ TpeboBanusmu OC HUSAY MU®U no HanpaBieHUIO TOATOTOBKU

18.03.01 «Xumuyeckast TEXHOJIOTHS.

Pabouyro nmporpaMmMy cocTaBUII norr., 3yoosa H.I'.

PenieHzenr: nou., 'epacumoBa B.M.

[Mporpamma omobpena Ha 3acenannu Y MKH Xumuueckas rexnonorust ot 31.08.2021 roga, mporokon Ne 1.

IIpencenarens yaeOHO-METOANIESCKOM KOMUCCHH Uepnosa H.M.



