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JIner akryaauszanuu padoueil mporpaMmbl

Pabouast mporpamMmma repecMoTpena, 00cykaeHa u o100pena s peanuzanuu B 2021 - 2022
yueOHOM rofy Ha 3aceanuu Kadeapsl MeTammyprud U XUMHYECKUX TEXHOJIOTHIA

IIporokomor 20 . Ne

3aB. kadeapoii A.C. iapquKo

Pabouast mporpamMma repecMoTpeHa, 00CyKaeHa u 0100peHa s peanuzaruu B 2022 - 2023
yueOHOM rofy Ha 3aceanuu Kadeapsl MeTammyprud 1 XUMHYECKUX TEXHOJIOTHIA

IIporokomor 20 1. Ne

3aB. kadempoii A.C. iapquKo

Pabouas nmporpamma nepecMoTpeHa, oocyxaeHa u ogodpena st peanmsanuu B 2023 - 2024
y4eOHOM rojly Ha 3aceqaHuu Kadeapbl MeTauryprud 1 XUAMHYECKUX TEXHOJIOTHIA

IIporokom ot 20 1. Ne

3aB. kadeapoii A.C. iapquKO

Pabouas nmporpamma nepecMoTpeHa, 00cyxaeHa u ogodpena st peanmsanuu B 2024 - 2025
y4eOHOM rojy Ha 3aceqaHuu Kadeapsl MeTaryprud 1 XAMHYECKUX TEXHOJIOTHIA

IIporokomor 20 1. Ne

3aB. kadeapoii A.C. iapquKO

Pabouas nporpamma nepecmotpena, o0cyxaeHa u ogoopena s peanuzauuu B 2025 - 2026
y4eOHOM ToJTy Ha 3acefaHuu Kapeapsl MeTaTypriud U XHMHYECKAX TEXHOJIOTHH

[Iporokom ot 20 1. Ne

3aB. kadenpoii A.C. XapueHko




1 Iles1u ocBOCHUS TN CUMILTHHBI (MOYJ151)

Hensimu ocBoeHus: AUCHUIUIMHBL (Moaynsi) «KommounHas XuMus» SIBISIIOTCS: OaTh
oOydaromuMcsi 0a30BbIC 3HAHUS 110 OCHOBaM (PM3UKO-XUMUYECKUX MPOIECCOB, MPOTEKAOIINX B
CHUCTEMax C BBICOKOpPa3BUTOW Mex(a3zHOM rpaHuleld paszgena, 4yTO OOECIeYUT MOHUMaHHE
(U3UKO-XMMHYECKOH CYIIHOCTH SIBIICHUH, HAOIIOJAIONINXCS B PUPOC U TEXHHUKE MPHU PEIICHUN
CTaHJApPTHBIX 3aJa4 M NpodieM B X0A€ MNPOPECCHOHANBHON JEATEIBHOCTH, TO3BOJIUT
aHAJIM3UPOBATh BO3MOXKHOCTH MPOTEKAHHS MPOIECCOB B PA3JIMUHBIX JIMCIIEPCHBIX CHUCTEMAX,
chopMUpYyeT HAaBBIKM TEOPETHUECKOTO0 M HKCIHEPUMEHTAIbHOIO HCCIEAOBAHUSA, HAYYHUT
MIPOTHO3UPOBATh BPEMEH-HOM XO]1 MPOIIECCOB B MOJOOHBIX CHUCTEMaX, a TAKXKe MPEABUACTh UX
KOHEYHBIN Pe3VIIbTaT.

2 MecTo THCHHMIIMHBI (MOYJISAA) B CTPYKTYpPe 00pa30BaTe/IbHOI MporpaMMal

Hucuumuaa KoimougHas XWMHS BXOJUT B BapHATUBHYIO YacTh Y4eOHOro IUiaHa
00pa3zoBaTebHON IPOTPAMMBI.

JUis  w3ydeHus ~ JAWCHMIUIMHBI  HEOOXOAWMBI  3HAHUS  (YMCHHs,  BJAJICHUSA),
c(hopMUPOBaHHBIC B pe3yJIbTaTe U3yUCHHUS JUCITUTUIHH/ TPAKTHK:

OO611ast ¥ HeOpraHUYeCKask XUMHS

Hctopust XuMUM U XMMUYECKON TEXHOJIOTUH

dusnueckas XUMHU

OO0m1as XuMHYeCKast TEXHOJIOTUS

3Hanus (YMEHUS, BIaJICHUs), MOTYICHHBIC TIPH M3yYECHUHW TAHHOW IUCIUILIMHBI OyIyT
HEOOXOIUMBI 17151 U3YUCHUSI JUCIUILITIH/TIPAKTHK:

AHanmuTH4YecKas XUMUs 1 (GU3UKO-XUMHYECKUE METOIbI aHATH3a

Oprannueckasi XUMUs

dusnueckas XUMHUS TYTOTUIABKUX HEMETAIUTMYECKUX U CHIIMKATHBIX MaTEpPUAJIOB

3 Komnerenuun ody4aromierocs, (popMmupyemMbie B pe3y/ibTaTe 0CBOCHUS

AUCHUILINHBI (MOAYJIS) ¥ IJIAHUPYeMble Pe3yJIbTAThl 00y4eHust

B pesynbrare ocBoeHus qucuumuinHel (Monynst) «Kosmtouanas xumus» oOydaromuiics
JIOJDKEH 0071a/1aTh CIIEAYIOUIMMU KOMITeTeHLIUAMU:

CTpyKTYypHBIT [Tnanupyemble pe3yabTaThl 00yUeHUS
9JEMEHT
KOMIIETEHIUN
OIIK-1 CIIOCOOHOCTBIO ¥ TOTOBHOCTBLIO MCITOJIL30BAaThL OCHOBHEIE 3aKOHEI

C€CTCCTBCHHOHAYYHbIX JUCIUILIINH B HpO(I)CCCHOH&J'IBHOfI ACATCIIBHOCTH

3HaTh - OCHOBHbIE 0a30BbI€ MOHATHUS U 3aKOHBI TOBEPXHOCTHBIX SIBJICHUM U
JUCIIEPCHBIX CUCTEM;

- METO/Ibl U METO/IMKHM KaY€CTBEHHOTO M KOJMYECTBEHHOT'O ONHUCAHUS
ITOBEPXHOCTHBIX SIBJICHU, BUJIbl U CBOMCTBA JUCIIEPCHBIX CUCTEM, METOIBI
UX CTa0WIM3alMU U Pa3pyLIECHUs;

- OCHOBHBIE METOBI YIIPABJICHUS IIPOLIECCAMU B IUCIIEPCHBIX CHUCTEMAX IS
peleHus 3a/1a4 B IpopeCcCHOHAIbHOMN 1EATEIbHOCTH.

YMmerb - IPUMEHSTH OCHOBHBIC 0a30BbIE TIOHATUS U 3aKOHBI TOBEPXHOCTHBIX
SIBJICHUI W TUCTIEPCHBIX CUCTEM JJISI IPOBEJICHUS SKCTICPUMEHTOB C HUMH,
- KCTIOJIb30BaTh METO/Ibl 1 METOJJUKH KAYECTBEHHOTO U KOJIMYECTBEHHOTO
OTIMCaHUs TTOBEPXHOCTHBIX SBJICHUM W CBOMCTB IUCIIEPCHBIX CUCTEM;

- MPUMEHITh OCHOBHBIE METO/IbI YIIPABIICHUSI MPOLECCAMU B JUCHIEPCHBIX
CUCTEeMax JJIsl peleHus 3a1a4 B Ipo(eCCHOHATBHON e TEIbHOCTH.




Bnanets

- IPaKTUYECKUMHU HAaBBIKAMH IIPOBEICHUS DKCIIEPUMEHTOB IS
HCCIIEA0BAHUS TOBEPXHOCTHBIX SBJICHUM U JUCIIEPCHBIX CUCTEM;

- HaBbIKAMU U METOAMKAMH Ka4€CTBEHHOT'O ¥ KOJIMYECTBEHHOI'O OIUCAHUS
IIOBEPXHOCTHBIX SIBJICHUM U CBOMCTB JIHUCIIEPCHBIX CUCTEM;

- HaBBIKaMU [IPUMEHEHHUs OCHOBHBIX METOJOB YIIPaBJICHUSA IIPOLIECCAMU B
JMCTIEPCHBIX CHCTEMaXx JJIsl pelIeHus 3a/1a4 B PO eCCUOHATLHON
NEeATEIbHOCTH.

OIIK-3

TOTOBHOCTBIO UCIIOJIB30BAaTh 3HAHUA O CTPOCHHHU BCIICCTBA, IIPUPOAC XHUMHYSCKOMN

CBs3H B pa3/JIMYHBIX KJIaCCaX XUMHUYCCKUX COG,I[I/IHCHI/Iﬁ JJIs1 ITIOHUMaHUW s CBOMCTB MaT€puraioB U
MCXaHU3Ma XUMHUUYCCKHX MMPOLUECCOB, ITPOTCKAOIINX B OKPYKAKOIIECM MHUPC

3HaTh

- OCHOBHBIE 0a30BbIC MOHATHUS U 3aKOHBI XHMHH, 00IIHE 3aKOHOMEPHOCTH
MPOTEKAHUS XUMUYECKUX PEAKIIUN B PA3IMYHBIX XUMHUYECKUX CUCTEMaX;
- METO/IbI aHAJIM3a M 0000IIEHUS Pe3yIbTaTOB IKCIIEPUMEHTA JJIS
CaMOCTOSTEJILHOTO OOBSICHEHUSI MEXaHU3Ma MPOTEKAHUS TOBEPXHOCTHBIX
SIBJICHHI;

- METO/IbI aHATTN3a U 00OOICHHS PE3yJIbTATOB IKCIICPUMEHTA JIJIsI
CaMOCTOSTEIILHOTO OOBSICHEHUSI MeXaHU3Ma (PU3UKO-XUMHYECKHUX
MPOIIECCOB B IMCIIEPCHBIX CHCTEMaX U MPOSIBJICHUSI UX CBOMCTB.

YmeTh

- MPUMEHATh OCHOBHBIC TTOJIOXKEHUS O CTPOSCHUH BEIIECTBA, IPUPOIC
XUMHUYECKOH CBS3U B PA3IMYHBIX KJJacCaX XUMHUYECKUX COCTMHCHUH IS
MTOHMMAHHMS CBOKCTB JIUCIIEPCHBIX CHCTEM M OOIIHUX 3aKOHOMEPHOCTEH
MIPOTEKAHUS TOBEPXHOCTHBIX SIBJICHUH;

- aHaJIM3UPOBATH U 0000IIATH PE3YJIbTAThl IKCIIEPUMEHTA IS
CaMOCTOSTEIILHOTO OOBSICHEHUS MEXaHNU3Ma MPOTEKAHMSI TTIOBEPXHOCTHBIX
SIBJICHHI,

- IPUMEHSATH METObI aHANIM3a U 0000IIEHUS Pe3yIbTATOB IKCIIEPUMEHTA
JUTSI CAMOCTOSITETTFHOTO OOBSCHEHHS MEXaHU3Ma (DU3UKO-XUMUYECKUX
MIPOIIECCOB B IUCIEPCHBIX CUCTEMAaX U MPOSIBICHUS UX CBOMCTB

Bnanets

- IPaKTUYECKMMHU HaBbIKAMH MPOBEJICHUS SKCIIEPUMEHTOB 110
HCCIEA0BAHUIO TOBEPXHOCTHBIX SIBJICHUI U IUCIIEPCHBIX CUCTEM;

- HaBBIKaMHU U METOJAMKAMU 000O0IICHUS U aHAJIN3a PE3YJIbTaTOB
IKCIIEPUMEHTA JJIsi CAMOCTOSITEILHOTO O0BICHEHHUSI MEXaHNU3Ma MPOTEKAHU
TTOBEPXHOCTHBIX SIBJICHUIA;

- HaBBIKAMHU U METOJMKaMU 00OOIIEHHS 1 aHaIH3a Pe3yIbTaToB
AKCTIIEPUMEHTA JIJISl CAMOCTOATEILHOTO OOBSICHEHHUSI MEXaHU3Ma (PU3HUKO-
XUMHUYECKUX MPOLECCOB B JUCIEPCHBIX CUCTEMAX U MPOSIBJIECHUS UX CBOICTB

[T1K-18 roTOBHOCTBHIO HCIOIL30BATh 3HAHUE CBOMCTB XUMUUECCKHX 9JICMCHTOB, CO€IUHEHHUH U
MaTCpHraJIOB HAa UX OCHOBC IJId PCIICHUA 3aaa4 HpO(l)eCCI/IOHaJ'II)HOI\/'I JACATCIIBHOCTH

3HaTh

-B IIOJHOM MCPE COBPEMCHHBIC MCTOABI TCOPCTHUYCCKOTO U
OKCIICPUMCHTAJIIBHOT'O UCCIICAOBAHUA JUCHUIIIINHBI;

- MCTOABI OIIPCACIICHUA COCTAaBAa, CTPYKTYPhI BCIICCTBA, MCXaHHU3Ma
XUMHYCCKUX IMPOHECCOB, UX TCOPETHUICCKUEC OCHOBEI, BOBMOKHOCTHU U
T'paHULIbI IPUMCHUMOCTHU JIs1 pCHICHUSA 3a/1aq HpO(I)CCCHOHaHBHOﬁ
JACATCIIBHOCTH




VYmeTb

- HCIOJIb30BATh 3HAHMSI O O CBOMCTBAX XMMHUYECKUX IEMEHTOB, IPUPOJIE
XMMHUYECKOH CBSI3U B Pa3IMUHBIX KJaccax XMMHUECKUX COEAUHEHUN IS
IIOHMMAaHMsI CBOMCTB MaTepHaIOB U MEXaHU3Ma XMMHUYECKHUX IPOLIECCOB,
IIPOTEKAIOINX B OKPYKAIOILLEM MUPE;

- HCIOJIb30BATh 3HAHHE CBOMCTB XUMHUYECKUX IEMEHTOB, COEIMHEHUN U
MaTepUaJIOB Ha UX OCHOBE JAJIS PELIeHNUs 3a/1a4 po(ecCHOHaNbHON
JesITeNbHOCTH

Bnanets

- METOJMKON (PM3UKO-XUMHUYECKUX PACUETOB, B TOM YHCIIE, C
HCII0JIb30BAaHNEM CIIPAaBOYHOIO MaTEpUaa;

- IpodecCHOHANTBHO MPOPUIBHBIMU 3HAHUSAMH U IPAKTUYECKHUMHU HaBbIKAMH
B 001aCTH (PU3MKOXMMMHU AUCIIEPCHBIX CUCTEM




4. CTpyKTypa, 00bEéM U coep:KkaHue TUCHUIIMHBI (MOAYJIsA)
OO0mas TpyI0€MKOCTh JUCIUIUIMHBI COCTABISIET 4 3a4eTHBIX enuHull 144 akaa. 4acoB, B TOM

YUCJIC:

— KoHTakTHas padora — 10,6 akaz. yacos:
— ayIuTOpHas — 8 aKkaJl. 4acos;

— BHeayIuTOpHas — 2,6 akaJi. 4acoB

— caMocTosTenbHas pabota — 124,7 akaj. 4acos;
— IMOATOTOBKA K 3K3aMeHy — 8,7 akajl. yaca

dopma aTTecTaluu - SK3aMEH

AynutopHas s s
KOHTaKTHast paboTa E = Popma TeKyLero
s X By KOHTPOJISt
Paznen/ Tema 2 (B axaz. acax) R A . p Kon
> 3 © | caMOCTOATENBHON | YCIIEBAEMOCTH U
JTCIUTUTAHBI N £ = . | KoMHIeTeHIH
g £ paboThI IPOMEKYTOUHON
1 nab. | mpakt. | = Q3 aTTeCTaIHn
CK. < <
3aH. | 3aH. [ QO &
1. Pazgen 1. OCHOBHBIE TIOHATHSA
U OIpeIeNeHUs  KOJUIOMTHOU
XUMHUH
Brinonnenue
1.1 TIpeamer © METOIBI nabopatopHoOn YcTHBIN orpoc
XUMUHU MOBEPXHOCTHBIX paboThI (cobecemoBanue); OIIK-1,
SIBJICHUM. Hucnepcusie| 2 | 0,5 | 1/11 | 1/2U | 32,7 | Nel,BeimonHeHue 3aIMTa OIIK-3,
cuctembl. Knaccudukanus MPAaKTUIECKUX nabopatopHon TIK-18
JHMCIEPCHBIX CHCTEM. pabot (pemeHue paboThI
3a/1ad).
Uroro no pasneny 05 | /11 | 121 | 32,7
2. Pasgen 2. TloBepxHocTHOE
HATSDKEHHE U aIcopOLns
CaMocrosTensHoe
21 Omnpenenenne M3y4eHHe yueOHOH N
agcopOuuu HOBCprIOCTHaH Y‘IH Ha zlllio VCTHBII onpoc
aETI/IIJ:HECTI; pBe eCTB TUTE ZT 13§ (cobecenopanne), OIK-1,
HECTB-1 5 1 0,5 2 30 PATYPEL BBIAYA OIIK-3,
Pacuer OCHOBHBIX Brinonnenue
HUHAUBUIYaJIEHOTO TIK-18
XapaKTEePUCTUK MPAKTHIECKUX
3amanus (U/13).
MOBEPXHOCTHOTO CJIOSI. pabort (pemeHue
3a/aq)
HWroro no pazneny 0,5 2 30
3. Pazmen 3. MonexynsapHas
aJIcCOpOIIMs M3 PACTBOPOB
31 OcobeHHocTi
Brinmonsenue
ajcopOIMu W3 KUJAKUX N .
ACTBOPOB Tpmenerie 71a00paTOpHOI YcrHbli onpoc
p aBHeHI/II‘/‘I. Tenrviopa 1 paboTer Ne2, (cobecenoBanue); OIIK-1,
yp p 2105 | 1/14 | 124 30 BEITIOJTHEHHE 3aIIMTa OIIK-3,
T'enpu JUISt OTHMCAHUS o
MPAKTHYECKUX nabopaTtopHoOi I1K-18
ancopOuuu
pabort (peuieHue paboThl
IMOBCPXHOCTHO-aKTHBHBIX Saz[atl)
BEILIECTB U3 PACTBOPOB. )
Wroro no pazaeny 05 | 1/11 | 121 30

4, Pasgen 4. YCTOWYMBOCTH
JTIUCTIEPCHBIX CUCTEM




CamocrosrenbHoe
u3ydyeHue yueOHoU

VYeTHBIl ompoc

jclal UMCHTA I/E-:/)eI-IHI-iI;/[; T, J'II/II/IT;IaZ: HOLI (cobecenopanne), OIIK-1,
. H 05 32 PaATYpBL. sarmuTa OIIK-3,
aHaIIN3. DNeKTPOIUTHAS Brimonnenue
MHJUBUAyaJIbHOI'O TIK-18
KOATyJISIIHS. MPAKTHIECKUX saxanus (M13)
pabort (peiieHue ’
3amad).
HUroro no pasaeny 0,5 32
Hroro 3a cemecTp 2 | 221 | 4/41 |124,7 9K3aMeH
Hroro no aucuuIuinHe 2 2121 | 4/41 |124,7 9K3aMeH OIIK-1,0TIK-

3,1IK-18




5 O0pa3oBaTte/ibHbIE TEXHOJIOTHH

Ilenu, mocTaBieHHBIE NpPU H3YYEHHH Kypca, NOCTUTAlOTCS 3a CYET KOMIUIEKCHOTO
oX0Ja K OOYYEHHIO CTYJEHTOB, OCHOBAaHHOIO HAa COYETAaHUU TEOPETHYECKOIO Kypca,
7a00paTOPHBIX 3aHATUH M CAMOCTOSITEIbHOM I103HABATEIbHON JESITENbHOCTH CTYIEHTOB.
W3yyeHue TEOPETHYECKOTO Kypca MPOBOAUTCA B  CIEHUAIM3UPOBAHHBIX JIEKIMOHHBIX
ayIUTOPHUAX C UCIOJIb30BAHUEM BUACOTEXHUKH, IIO3BOJIOILEH TPAHCIMPOBATh YEPE3 MOHUTOP
PHCYHKH, CXEMBI, MOJICJIA, KOTOPBIE B 3HAUUTENBHON CTENEHN 00JIeT4aloT MIOHMMAaHue Kypca.

3aHATHS IPOBOJAATCSA ¢ IPUMEHEHUEM TPAJAULUOHHON U MOAYJIBHO-KOMIIETEHTHOCTHOM
TEXHOJIOTHH ¢ UCII0Ib30BaHueM VIHTepHEeT-pecypCoB.

Jlekuuu MpoxoAsT Kak B TPaAULMOHHONW (opme, B BuAe NMpe3eHTaluil, Tak U B hopme
JeKIMH-UHPOpPMaLni, OPUEHTHPOBAHHBIX Ha M3JI0KEHHE W OOBSICHEHHE CTyIEHTaM Hay4HOH
UHpOpMALMK, MOAJIEKAIIEeH OCMBICIEHUIO M 3allOMHHAHUIO, JICKLIUI-KOHCYNbTAlUi, I1e
TEOPETUYECKUI MaTepual 3apaHee BBIAACTCS CTYACHTaM Ul CaMOCTOSTENIbHOIO U3y4YeHUs, IS
HNOJArOTOBKM  BONPOCOB  JIEKTOPY, TakUM oOpa3oM, JIEKUUS MPOXOJUT IO  THUILY
BOIIPOCHI-OTBETBI-JUCKYCCHS.

JIeKLIMOHHBIN MaTepuall 3aKpeIUIsIeTCs] B X0/1€ MPAKTHUECKUX 3aHATHH M 1a00paTOPHBIX
paboT, Ha KOTOPBIX BBIMOJIHSIOTCS TPYIIIOBBIE WJIM MHAMBUAYAJIbHBIE 3a/1aHUS 110 NPONUIEHHON
teme. Ha mnpakTuueckux M 1a0OpaTOPHBIX 3aHATHSX CTYAEHTHl HPUOOPETAIOT HAaBBIKU
UCCJIEIOBATEIbCKON  JEATENIbBHOCTH M YMEHMSI OOBSACHATh pe3yJbTaThl 3KCIEPHUMEHTA,
OCHOBBIBASICh Ha 3HAHUSAX TEOPETHYECKOM uacTu Kypca. [Ipu mpoBereHMH 1a00paTOpHBIX
3aHSTHH UCIIOJIB3YETCS METOJl KOHTEKCTHOTO 00y4YeHUs!, KOTOPBIN MTO3BOJISIET YCBOUTH MaTepHall
IIyTEM BBIABIICHUS CBSI3€d MEXAY KOHKPETHBIM 3HAaHMEM M €ro IPHUMEHEHUEM, a TaKkKe
TEXHOJIOTHSI MOAYJIBHOIO OOy4YeHHUS! U KOJIJIEKTUBHOIO B3aMMOOOydeHHUs (mapHasi pabora Tpex
BUJIOB: CTaTHUECKas Napa, JMHaAMU4ecKas 1apa, BapuallMoOHHas apa).

NHnuBunyanbHas  CcaMOCTOATENBHAs — IIO3HABATENIbHAS  JACSATEIBHOCTH  CTYJIECHTOB
3aKJII0YaeTcss B Ioa0Ope JuTeparyphl IO pasfenam Kypca U ee usydeHuu. Ilpu stom
IPEyCMOTPEHbl MHAWBUYyAJIbHbIE W TPYINIOBbIE KOHCYJIbTALMU IO H3Y4aeMbIM pa3jeiam
Kypca. B pesynbrare u3yueHus NaHHOW JUCHMIUIUHBI CTYIEHTHI JIOJDKHBI IPUOpECTH 3HAHUS,
YMEHUSI U ONpE/ETCHHbIH ONBIT, HEOOXOMUMBIE A OyAyIield MpakTHYECKOW NesITeTbHOCTH.
CamocTosTenbHas paboTa CTyIEHTOB CTUMYJIUPYET CTYJEHTOB K CAMOCTOSITENIbHON popadoTKe
TEM B IPOLECCE BBINOJHEHNS WHIAUBUAYAIbHBIX 3aJaHUN, B IIPOLECCE IOATOTOBKH K
KOHTPOJIbHBIM paboTaM M HTOroBoil arrecranuu. CamocTosiTenbHas pabdoTa CTYIEHTOB
HaIpaBJIeHA Ha 3aKpPEIUICHHE TEOPETHUYECKOTO MaTepHualla, M3JI0KEHHOI'O MPENojaBareieM, Ha
popaboTKy Te€M, OTBEJAECHHBIX Ha CAMOCTOSITENIbHOE N3yUEeHHE, Ha MOATOTOBKY K BBHIIIOJHEHUIO U
3aluTe J1abopaTOpHBIX paboT, MOATOTOBKY K KOHTPOJIEHOM paboTe M UTOrOBOM aTTeCTallly.

B xone 3anaTuil npeanongaraeTcst UCMOJIb30BaHUE KOMIUIEKCA HHHOBAILIMOHHBIX METO/0B
UHTEPaKTUBHOI'O OOYUEHHsI CTY/IE€HTOB, BKIIFOUAIOIIETO B ceOsl:

- co3JaHM€ MpPOOJIEMHBIX CHUTyallull C TIOKa3aTelIbHBIM pEHICHHEM MPOOIEeMbl
IIPENOAABTENIEM;

- CAMOCTOATEIbHYIO TIOMCKOBYIO JESTEbHOCTh B pELIEHUU Y4YEOHBIX MpolieMm,
HaIpaBIIIEMYIO [TPENOJaBaTENIEM;

- CAaMOCTOSITENIbHOE PELIEHUE MTPOOJIEM CTYI€HTaMU MO KOHTPOJIEM MPEIo1aBaTesl.

- mpobaemMHoe 00yueHHE — CTUMYJIMPOBAHNUE CTYIEHTOB K CAMOCTOSITEIbHON «100bIue»
3HAaHUHU, HEOOXOIUMBIX JUISl PELLIEHUS] KOHKPETHOU MPOOIEMBI.

- KOHTEKCTHOE OO0Yy4YeHHE — MOTHBALUS CTYIEHTOB K YCBOGHHUIO 3HAaHUH IyTeMm
BBISIBJICHUS CBSI3€M MEXTy KOHKPETHBIM 3HAHUEM M €r0 IPUMEHEHHEM.

- 00yueHHe Ha OCHOBE OIbITa — aKTUBHU3AIMS T03HABATEIBHOM 1E€ATEILHOCTH CTYIEHTOB
3a CUEeT acCOLMALUU UX COOCTBEHHOT'O OMBITA C IPEIMETOM U3yUECHHUSI.

- UHAMBHUAyallbHOe OOyueHHMe — BBICTpaMBaHUE CTYJCHTaMH COOCTBEHHBIX
00pa3oBaTeNbHbIX TPAEKTOPUN HA OCHOBE (POPMHUPOBAHUS MHANBUAYAIBHBIX YUEOHBIX



IUTAHOB U IIPOTPaMM € Y4ETOM HHTEPECOB U IPEAIIOYTEHUM CTYEHTOB.

- MEXJIUCHMIITIMHApHOE OOy4eHHE — MCIOJIb30BaHME 3HAHWM U3 pa3HbIX 00jacTeil, MX
IPYIIMPOBKA U KOHIEHTPALUs B KOHTEKCTE KOHKPETHON peliaeMoi 3a1auu.

- OIIepeXkKaroIlas caMoCTOsITeNbHAs paboTa — U3yUeHHE CTyIEHTaMU HOBOI'O MaTepuaia a0
€r0 U3JI0KEHHUS IIPEI0/1aBaTeIeEM Ha JIEKIUU U IPYTUX ayAUTOPHBIX 3aHATUSX.

6 YueOHO-MeTOAUYECKOE 00eciedeHUe CAMOCTOSITeJIbHOI PadoThl 00y4aroIIMXCcst
IIpencrasneno B npuiioxeHu 1.

7 OueHoYHbIE CPeCTBA JISA POBeIeHUs POMEKYTOYHOM aTTecTaluu
[IpencraBieHbl B IPUIOKEHUH 2.

8 YueOHo-MeTOAMYeCKOEe H HH(POPMALIMOHHOE O0ecneyeHue TUCIUIIHHbBI (MOTYJIs1)

a) OcHoBHas1 IMTEpPaTypa:

1. Komnouanas xumust [DneKTpoHHBIH pecypc] : yuebnoe mocobue / E.C. PomaneHko,
H.H. ®panuesa, FO.A. besruna, E.B. Bonocosa. - CraBpomnoins: [1aparpad, 2013. - 52 c. - Teker :
snekTponnsbii. - URL: https://new.znanium.com/catalog/product/514197

2. Ponun, B.B. ®usndeckas U KOJUIOUTHAS XUMUS [DIEKTPOHHBIA pecypc] : yueOHOe
noco6ue / B.B. Poxun, 2.B. I'opuakos, B.A. Opoberr. - CtaBponoib: AI'PYC CraBpomnoibcKoro
roc. arpapHoro yH-Ta, 2013. - 156 c. - ISBN 978-5-9596-0938-2. - Tekcr : anekrponHbIid. - URL:
https://new.znanium.com/catalog/product/515033

0) JlonmosiHuTeIbHAS JIUTEPATYpA:

1. TIpakTUKyM IO KOJUIOWAHOW XUMuUH: Y4eOHoe mocodue aist By3oB / B.J. JlomkukoBsa,
H.M. 3ansimoBa, JI.U. Jlonatuna; [lox pea. B.I'. Kynuunxuna. - Mocksa : By3oBckuii yueOHUK:
HUILL Uudpa-M, 2012. - 288 c.: 60x90 1/16. (mepermer) ISBN 978-5-9558-0217-6 - Tekcr :
anexktpoHHbIi. - URL: https://new.znanium.com/catalog/product/253361

2. Maxotkuna, E. C. KomtonaHo-mucnepcHbie cuctemsl : mpaktukyM / E. C. MaxoTkuHa,
M. B. lllyouna ; MI'TVY. - Marauroropck : MI'TY, 2019. - 1 sanektpos. ont. auck (CD-ROM). -
3aru. c TUTYIL. JKpaHa. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3790.pdf&show=dcatalogues/1/1529
941/3790.pdf&view=true

3. Hrompauaa, D. B. [loBepXHOCTHBIE SIBIEHHUS W JUCIEPCHBIE CHCTEMBI | y4eOHOE
nocobue / D. B. Tronpauna, C. I1. Kioukosckuii ; MI'TVY. - 2-e u3na. - Marauroropck : MI'TY,
2014. - 86 c. : WL, TaoII., rpad. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=16.pdf&show=dcatalogues/1/112068
6/16.pdf&view=true.

B) MeToanyeckne yKazaHus:
1. KnoukoBckuii, C.II. Metoaudeckast pazpaboTka K 1aOOpaTOpHOMY MPAKTUKYMY IO
JUCHUITJIIMHAM «KOJ’IJ’IOI/I,ZIHaSI XUMMUA, ((HOBerHOCTHBIe ABJICHHUA U JII/ICHepCHI)Ie CUCTEMBI»,



https://new.znanium.com/catalog/product/514197
https://new.znanium.com/catalog/product/515033
https://new.znanium.com/catalog/product/253361
https://magtu.informsystema.ru/uploader/fileUpload?name=3790.pdf&show=dcatalogues/1/1529941/3790.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=3790.pdf&show=dcatalogues/1/1529941/3790.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=16.pdf&show=dcatalogues/1/1120686/16.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=16.pdf&show=dcatalogues/1/1120686/16.pdf&view=true

«Dusnyeckas u koumouaHast xumus» / C.I1. Kimoukosckwuit, D.B. {ronpauna, M.B. llyouna u ap.
— Marnuroropck: 3n-Bo Marauroropck. roc. Text. ya-ta um. I'.M1.Hocosa, 2006. — 46 c.

2. Maxorkuna, E. C. Komtouano-aucrnepcHbie cuctemsl : paktukym / E. C. MaxoTkuHa,
M. B. llly6una ; MI'TY. - Maruutoropck : MI'TY, 2019. - 1 sanekrpos. ont. auck (CD-ROM). -
3arn. c TUTYJL. JKpaHa. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3790.pdf&show=dcatalogues/1/1529
941/3790.pdf&view=true .

r) [IporpammHoe obecneuenue u UnTepuer-pecypcebi:

IIporpammHoe o0ecnieuenmne

HaumenoBanue .
10 No noroBopa CpoOK JIeiCTBUS TUIEH3UU
MS Windows 7
Professional(mmsa |A-1227-18 ot 08.10.2018 11.10.2021
KJIACCOB)
MS Ofice 2007 |y, 135 or 17.09.2007 GeccpouHo
Professional
7Zip CBOOOJTHO OeccpouHO
FAR Manager CBOOOIHO OCCCPOUHO
IIpodeccnonanbubie 0a3bl JAHHBIX U HHGOPMAIMOHHDBIE CIIPABOYHbIE CUCTEMbI
HazBsanue kypca CchblIka
HanuonansHas

HHPOPMAIIMOHHO-dAHAJIUTHNYCCKAasa CUCTCMA — . . R
b pu uu URL: https://elibrary.ru/project risc.asp
POCCI/II/ICKI/II/I NHICKC HaquOFO III/ITI/IPOBaHI/Ifl

(PMHLI)

IMouckosas cucrema Akaaemust Google (Google
Scholar)
Nudopmannonnas cucrema - EnnHoe OKHO
JI0CTYTIa K HHGOPMAIIMOHHBIM pecypcam
®denepanbHOe TOCYJAPCTBEHHOE OFOJKETHOE
yUpexKIeHUE «DenepanbHBIN urcturyt|URL: http://www1.fips.ru/
TIPOMBIIIIIICHHON COOCTBEHHOCTH
Poccuiickas T'ocynapcTBeHHas Oubinmoreka.
Karanoru
OnekTpoHHbIE pecypchl Oubdamnorexku MI'TY um.
['.1. HocoBa

9 MaTtepuaJIbHO-TEXHHYECKOE o0ecTedeHne TUCIUTIHHBI (MOLYJIs1)

URL: https://scholar.google.ru/

URL: http://window.edu.ru/

https://www.rsl.ru/ru/4readers/cataloques/

http://magtu.ru:8085/marcweb?2/Default.asp

MaTCpI/IaJ'IBHO-TeXHI/IquKOC obecrneucHUe JUCIUIIIIMHBI BKIIFOYACT:


https://magtu.informsystema.ru/uploader/fileUpload?name=3790.pdf&show=dcatalogues/1/1529941/3790.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=3790.pdf&show=dcatalogues/1/1529941/3790.pdf&view=true
https://elibrary.ru/project_risc.asp
https://scholar.google.ru/
http://window.edu.ru/
http://www1.fips.ru/
https://www.rsl.ru/ru/4readers/catalogues/
http://magtu.ru:8085/marcweb2/Default.asp

Y4eOHble ayIUTOPUU ISl MPOBENEHUS 3aHATHH JeKIMOHHOTrO THma. OCHaIeHue:
MynbsTUMeInHbBIE CPENICTBA XPAHEHNUS, IEPEIAYH U NPeACTaBIeHUS HHDOpMaLuu

Y4eOHble ayTUTOPUH JUTSI TPOBEICHHS JTA0OPATOPHBIX PadOT: XUMHUECKHUE JT1a00paToOpuu.
Ocnamenue: XHUMHYECKHE pEaKTUBBI, XuMHUYecKas 1ocyna, JlabopaTopHble YCTaHOBKH,
Tabmuna «llepuomuyeckasi cucTeMa XMMHUYECKHUX DSJIEMEHTOB», [lmakarel mo Temam paboueit
IPOrPaMMBI.

Y4eOHble ayAWTOpHH JUIS TPOBEACHHS TPAKTUYECKUX 3aHSATUH, TPYNIOBBIX U
WHIUBUAYAIbHBIX KOHCYJIbTAIMM, TEKYIIEro KOHTPOJS W TMPOMEKYTOYHOM aTTeCcTalluu.
OcHnaiuenue: Jlocka, MyJIbTUMEIUMHBIN IPOEKTOP, IKPAH.

[Tomemienust 17151 caMoCTOSATENBbHON paboThl oOyuaronuxcsa. Ocnaienue: [lepconanbubie
kommbioTepsl ¢ nakerom MS Office, Beixomom B MHTEpHET M C JAOCTYIIOM B 3JCKTPOHHYIO
nH(}OpPMalMOHHO-00pa30BaTEIbHYIO CPEly YHUBEPCUTETA.

[Tomemenne i  XpaHeHUs W OPOPHIAKTUYECKOTO OOCIYKHMBaHHUS — y4eOHOTO
obopynoBanus. Ocnamenue: Hlkador ans xpaHeHus: ydeOHO-METOIUYECKON JTOKyMEHTAIUH,
yueOHOro 0O0OpynOBaHUS H Yy4eOHO-HATISIAHBIX TocoOuid, WMHCTpYMEHTHI i pPEMOHTA
71a060paTOPHOTO 00OPYAOBAHHUS.



Ipuioxkenne 1

Y4yeOHO-MeTOoAUYeCKOe o0ecTieYeHrne CAMOCTOSITeIbHOI padoThl 00y4yaromuxcs

[To mucrmmnuae «KoyutonaHas XUMHS» MPETyCMOTpEHa ayJuTOpHas M BHEAYAMTOPHAsS
caMmocCTosTeNIbHas paboTa 00ydJaroIMXCs.

AynuropHas caMoCTosITeNbHasi paboTa CTYIEHTOB NPEAIoiIaraeT pereHne KOHTPOIbHBIX
3aj1a4y Ha MPAKTUYECKUX 3aHITHUSX.

CamocrostenbHas pabora mo mucumiuimHe «Kommowpnas XuMus», HampaBiIeHHas Ha
yriryOJIeHUe U 3aKpeIyICHUE 3HAHUI CTYICHTA, Ha Pa3BUTHE NPAKTHUCCKUX YMECHUH, BKIIIOYACT B
ce0s cienyronme BU bl padoT:

- paboTa ¢ JEKIMOHHBIM MaTepUaIOM;

- U3y4YCHUE TEM, BBIHECEHHBIX Ha CAMOCTOSTEIIBHYIO IIPOPAOOTKY;
- BBIIIOJIHEHUE JIOMAITHUX WHAWBUIYaTIbHBIX 3aJIaHHI;

- HOATOTOBKA K KOJUIOKBHYMaM H J1a0OpaTOPHBIM paboTaM;

- IOJITOTOBKA K SK3aMEHY.

JlabopaTopHble padoThbI:
JlaboparopHas pabota Ne 1. «AncopOuus paCTBOPEHHOT0 BEIIeCTBa Ha TpaHHUIIe pa3zena
ha3 «KUIKOCTH — Ta3m»
JlaboparopHas pabota Ne 2. «Ce1MMEHTAIIMOHHBIN aHATTU3Y.

Bomnpocsl 11 caMocTOATEIbHOH Pa00ThI 00Yy4YAKOIIUXCH:
1. Bknag pycckux yuy€HbIX B Pa3BUTHE KOJUIOMAHON XUMHUU. 3HAUEHUE KOJIJIOUTHOW XUMHUH.
2. CoCTaBUTh CXEMBI CTPOSHUSI MUIIEIIT KOJUIOUIHBIX PACTBOPOB I10 33JaHHIO.
3. I'pyboaucniepcHbIe CUCTEMBI. DMYIIBCHH, MEHBI, CYCIICH3UH, a3p030Jd. METOIbI MOTYICHHUS.
Y CTOWYMBOCTD, CTAOUIIM3AIUS U pa3pyLICHHE.
4. CBoiicTBa 30I1€H, CTPOCHHUE YACTHII 30JI. Y CTOMYUBOCTD, KOATYIISLUS ¥ CTAOMIM3aIHs 30JICH.
5. Metobl onpeseneHns HOBEPXHOCTHOTO HATSKEHMSL.
6. BausiHue nucnepcHOCTH Ha (PU3HKO-XUMHUYECKHUE MTPOLIECCHI.
7. OnTHYecKre METOIbl ONIPEENICHNS JUCTIEPCHOCTH.

IIpumepHoe nHAUBHAYANBbHOE NoMamHue 3aganue (U/13):
Pabora coctouT U3 4 TUMOB pacyeTHBIX 3a]au:

1) pacyeT OCHOBHBIX XapaKTEPUCTHK MOBEPXHOCTHOTO CJOS, PA3IUYHBIX MapaMeTpoB,
MMOCTOSTHHBIX BEJIWYMH W TTOKa3aTele CBOMCTB AUCTICPCHBIX CUCTEM.

2) pacuerT aJIcOpOLIMOHHBIX PAaBHOBECUH B pa3IMYHBIX CUCTEMAX

3) pacder U MOCTPOCHHE KPHUBBIX CEIUMEHTAIUA U PacCHpeleseHUs YacTHUIl MO JTaHHBIM
CEIMMEHTAllMOHHOI O aHaJIn3a

4) cocraBneHnue (HopmMyIIbl MUTIEIUIBI 30J151.

3angaua 1.

AdpO30Jb PTYTH CKOHJIEHCHUPOBAJCS B BHJE OONBIION Kamimu oO0bemMoMm 3,5 oM’
Omnpenenure, HACKOJBKO YMEHBITWIACH MOBEPXHOCTHAS DHEPTHS PTYTH, €CIU JIUCIIEPCHOCTH
a’po3onis  coctaBmsia 10 MKM L. [ToBepXHOCTHOE HATSHKCHHWE PTYTH MPHUMUTE PaBHBIM
0,475 Jix/M°.

3agaua 2.

Huxe npuBenensl JaHHbIE 00 a1cOPOIIUU [TapOB BOJIbI MAKPOIIOPUCTHIM CHUIIMKArejieM Mpu
KOMHATHOU TeMIepaType:

p-10% Tla 3,04 4,68 7,72 11,69 14,03 17,77

A, MOJIB/KT 4,44 6,28 9,22 11,67 13,22 14,89

HOJIBSySICL YpaBHCHHUEM HeHeropa, OMPCACIIUTEC MPCACITIbHYIO EMKOCTb CUJIMKAIrCIIA.



3amaua 3.

[TocTpouTh CEAMMEHTAIMOHHYIO KPUBYIO, PAacCUMTaTh M IMOCTPOUTH WHTETPAIBHYIO H
muddepeHInaIbHyI0 KPUBBIE PaclpeesieHUs] YaCTHI] BOPOHEKCKOM TJIMHBI B BOJE, MOJB3YACh
rpaduYecKUM METOJIOM 00paOOTKKM KPUBOH CEIMMEHTALIHH.

t, MUH 0,5 1 2 4 6 8 12 16 20 24

m, KT 8 11 18 21 26 29 34 38 40 40

Bricota ocenanns H = 0,09 m; BsI3kocTh M| = 1-10°® [Ta-c; IOTHOCTH TJIMHBI P = 2,72:10°
KF/M3; IJIOTHOCTh  JTUCIIEPCUOHHOM CPEIbI Po = 1-10° kr/vC.

3amaua 4.

CocraBpre popmynry muremibl 3058 CaSOy4, MOTYYEHHOTO MyTEM CMEIIMBAHUS ABYX
pactBopoB: CaCl, ¢ xonmentparueir 0,002 Mmonb3kB/1 o0beMoM 9 M U Aly(SO4); C
koHneHntpanuen 0,01 monb3kB/1 06beMom 30 M.

TeMbl NPAKTHYECKUX 3aHATHIA:

1. IloHsiTHE O TUCTIEPCHBIX U KOJUTOMIHBIX cucTeMax. Kimaccuukanum TUCTIepCHBIX CUCTEM.
MeToapl NOJydyeHUsl IUCHEPCHBIX CUCTEM: JUCIEPrallMOHHBbIE M KOHJEHCALMOHHBIE, METOJ
nenTu3auuu. Merosibl O4YMCTKH IUCIEPCHBIX CUCTEM.

2. AncopOLMOHHBIE SIBIICHUS Ha Pa3IMYHBIX TpaHULaX paszzena (as. AncopOuus Ha rpaHuLe
TBEPJIOE TeN0-Ta3. AJCOpOIHS Ha TPAHUIIE )KUIKOCTh-Ta3. AJlcopOLus U3 pacTBOPOB.

3. DNEKTPOKMHETUYECKUE CBOMCTBA JAUCIEPCHBIX CUCTEM. DJIEKTPOKMHETUYECKHE SBJICHUS:
CoBpemennbie npesacraBieHus o crpoenun JIC. CtpoeHue KOJIOUIHBIX MuUleul. BrusiHue
uHANG(EepeHTHBIX U HEeUHAU(P(EPEHTHBIX 3JIEKTPOJIMTOB Ha BEJIWYMHBI 3JIEKTPUYECKOTO,
AIIEKTPOKUHETHYECKOTO U ToTeHIMana Tudy3Horo cios. SBieHue mepe3apsakud KOJUTOUIHBIX
qactull. M3o03nexkTpuueckoe cocrosiHue. M3mepeHue sIeKTpOKMHETHYECKOro IOTEHUUala W3
SIBIICHHUI 3JIeKTpodopesa u aeKTpoocMoca. Y paBHeHus I enpmrombiia — CMOITYXOBCKOTO.

4. CenuMeHTaLus, CEIMMEHTALIMOHHBIN aHaIU3. AHAIIN3 KPUBBIX CEAMMEHTALUU.

5. CucteMbl ¢ XKUAKOW JAUCIIEPCUOHHON cpefoi. XapaKTepuCTUKa OCHOBHBIX JUCHEPCHBIX
cucteMm. CycneH3uu, 304, IIEHBI, 1ACTHI, SMYJIbCUH.



IIpuaoxenne 2

OueHovHbIe cpeaCcTBA /JIsl MPOBeAeHHs POMEKYTOUHON aTTeCTAlNU

a) [lnanupyembie pe3yJbTaThbl 00yUYeHHS U OLlEHOYHbIE CPeACTBA /ISl IPOBEACHUS NMPOMEKYTOUHON aTTecTAlNM:

CTpyKTypHBIii
JJIEMEHT
KOMIIETEHIINH

[Tnaaupyemblie pe3yiabTaThl O0ydeHHS

OneHouyHble CpeacTBa

OIIK-1 cnoco6H

OCTBIO 1 TOTOBHOCTBIO HCITIOJIb30BATH OCHOBHBIC 3aKOHBI CCTCCTBCHHOHAYYHBIX NUCIIUIUINH B HpO(bGCCHOHaHLHOﬁ JACATCIIbHOCTH

3HaTh

- OCHOBHbIE 0a30Bble IOHATUS U 3aKOHBI
ITIOBEPXHOCTHBIX SIBJICHUH M JHCIIEPCHBIX
CUCTEM;

- METOJbl U METOJMKH KaYECTBEHHOI'O M

KOJIMYECTBEHHOT'O OnucaHus

IIOBEPXHOCTHBIX  SIBJICHWUH, BHIBl U

CBOMCTBA JUCIEPCHBIX CHUCTEM, METOMBI

UX CTa0WJIM3alUY U Pa3pyLICHUs;

- OCHOBHBIE METO/IbI YIIPABIICHUS
MIPOLIECCAMU B JMCIEPCHBIX CUCTEMAaX IS
peleHus 3a/1a4 B IpoQecCuoHaIbHON
JESITEIIBHOCTH.

Cnucok BONPOCOB [1Jisl IPOBeAeHUs IK3aMeHa 1o JucuuruinHe «KommonaHas XuMus»:
KonuuecTBeHHbIE XapaKTEPUCTHKU AHUCIEPCHBIX CHUCTEM, (QOPMYIbl UIsi MX pacyeTa.
Knaccugukanuio IUCTIEpCHBIX CHCTEM B 3aBHCHMOCTH OT INPHU3HAKA, MO KOTOPOMY HX
MOKHO KjaccuuiupoBaTb. OcoOeHHOCTH (U3MUECKON U XMMHYECKOH aacopOiuu.
Krnaccudukanuio uzorepm aacop6ruu. YpasHenue ['enpu, ['m66ca, BOT. CymHoCTbh
METO0OB TMOJY4YEeHUs KOJJIOWJHBIX pacTBOpOoB. OCHOBHBIE METOJBI OUUCTKH 30JI€il.
Onrtuueckue siBJIeHUsT KOUIOUIHbIX cucteM. OcHoBbl Teopun crpoeHust [19C. CymHocTh
AIIEKTPOKMHETUYECKHUX SBICHUA. Brnusuue snextponutoB Ha crpoenue [I9C u BenuuuHy
-noteHmana. CymHocts auddy3un, ocMoca, (akTOpbl BIUSIONIME HA ST BEIHYHUHBI.
@akTopsI arperaTUBHON YyCTOMYUBOCTH 30JIEH.

YMmeTs

- IPUMCHATH OCHOBHBEIC 0a30BEBIC TOHITHSA
U 3aKOHBI TTOBCPXHOCTHBIX SIBJICHUN WU
AUCHICPCHBIX CHUCTEM I IPOBCACHHUA
OKCIICPUMCHTOB C HUMMU,

- UCTIOJIB30BAaTh METOAbBI W MCETOJUKH
Ka4CCTBCHHOTI'O n KOJIMYCCTBCHHOI'O
OIMHUCaHUsA TMOBEPXHOCTHBIX SBIICHUN W
CBOICTB AUCTICPCHBIX CUCTCM;,

- IPUMCHATH OCHOBHBIC METOAbI YIIPABJICHUSA
nponeccamMm B NUCIICPCHBIX CUCTCMax JIsA

3amauu 17151 CaMOCTOSITETPHOTO PEIICHUS:

Crpouth U30T€PMY IOBEPXHOCTHOTO HATSHXKEHMS M OINpeNeNaTh rpadudecku
MIOBEPXHOCTHYIO aKTUBHOCTh. OOBSICHATH XapakTep pa3IMyHBIX H30TE€PM aICOPOIUH.
OnpenensaTs pa3Mep KOJUIOMAHBIX YAaCTHUI] UCXOJS U3 ONTHUYECKHX CBOMCTB KOJUIOMIHBIX
cucteM. CocTaBisITh GOPMYITBI MHLIEIIT. PaccYUTHIBaTh MOpOT Koarymsiuu. Onpenenstsb
MEXaHU3M KOATyJISIHH.

Hanucats Gpopmysbl MULIEIT CIIETYIOMIUX 30JIEH:

a) 30511 kapbonara 6apust BaCO3, cTaOuian3upoBaHHOTO XJIOPUAOM Oapus;

0) 301 cynbduaa cBunia PhS, crabumn3npoBaHHOTO CyIb(OUIOM HATPHS,

B) 305151 Opomuia cepedpa AgBr, cTabmIM3upoBaHHOTO HUTPATOM cepedpa;




CTpyKTypHBIii
JJIEMEHT
KOMIIETCHIINH

[Tnaaupyemblie pe3yabTaThl O0ydeHHS

OneHouHble CpeacTBa

pelieHus 3axad B NpodeccHuOHAIbHON
NS TEIbHOCTH.

r) 30115 Tuapokcua xeneza Fe(OH)s, crabunusuposannoro Fe(NO3)s;

1) 30151 xstopuna ceunia PbCly, crabmim3anpoBaHHOTO XJIOPUIOM Kaus;
e) 3011 cynbdata 6apus BaSO4, cTabmmm3npoBaHHOTO CYIb(})AaTOM Kalvs.
TectoBble 3a1aHUs 110 JUCIUIUTHHE:

TECT Nel

1.Pa3Mep KOUIOMIHBIX YaCTHI] COCTABIAET (M):

1)102-10* 2) 10%-10° 3) 107-10° 4) 10%-10™

2.0co0ble CBOWCTBA AUCIEPCHBIX CUCTEM O0YCIIOBJIEHBDI:

1) ManbIM pa3MepoM YacTHIl U OONBIION MexX(a3zHOI MOBEPXHOCTHIO;

2) ManbIM pa3MEpPOM YaCTHUI] U Majol MeX(a3HOU MOBEPXHOCTHIO;

3) GoJBIIMM pa3MepPOM YaCTHI] K OOJIBIION MeX(a3HOU MOBEPXHOCTHIO;

4) GOJBIIIMM pa3MepPOM YaCTHII U MAIOK MeK(a3HOM MOBEPXHOCTHIO.

3. Ilpu xnaccuuKamuu JIUCHEPCHBIX CHCTEM II0 arperaTHoMy COCTOSIHUIO

qucnepcHoil ¢asbl (A.¢.) U IUCHEpCHOHHOM Ccpelbl (JI.C) B a’po30JisiX B KadyecTBE [I.C.
BBICTYTIAET:

1) ras.

2) KHUAKOCTb.

3) TBepI0€ BEIIECTRO.

4) nna3ma.

4. KonnouaHbele CUCTEMBI B KOTOPBIX PACTBOPUTENH(BOJA) B3aWMOJAEUCTBYET C

KOJITTOMJHBIMHU YaCTUILIAMM

1) runpodunpHeie;

2) runpodoOHbIE;

3) rerepoduibHbIE;

4) rpy0oaucnepcHbIe

5. Konnounnele cucteMbl MOTYT OBITh IOJYYEHBI CIIeTyIOIUMH METOJaMHU:
1) KOHJIeHCaMEeH UK JUCTICPTHPOBAHUEM.

2) HeUTpanu3auuei Win 3aMeIICHUEM.

3) mommMop(HOTO MpeBpaIeHUsI.

4) noHHOTO OOMEHA.
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6.Monsl, nocTpanBaroiye KpUCTAIUIMYECKYIO PEUIETKY Apa, Ha3bIBAIOTCS:

1) noreHUManonpeneIsOIMMA HOHAMH.

2) IpOTUBOMOHAMH.

3) ancopOIMOHHBIMU HOHAMM.

4) cBOOOAHBIMH HOHAMH.

7. KakoBa cTpykTypa MHILEIBI KOJUIOMIHOTO pacTBOpa, 0Opa30BaHHOTO
100aBIIEHUEM K

AgNO3 u3osiTka KCI:

1) {m[AgCI]xCI-}xCl-;

2) {m[AQCIIxK+}xK+;

3) {m[AgCI] nCl—(n — X)K+}-x xXK+;

4) {m[AgNO3]xNO3}x+.

8. MonekynspHO-KMHETUYECKIE CBOMCTBA AUCIIEPCHBIX CUCTEM O0YCIIOBIICHBI:

1) XaOTUYECKUM JIBH)KEHUEM YaCTHII.

2) 3aTyXarouuM BO BpEMEHHU JABMKCHHUEM.

3) cTporo ynopsiioYHbIM JIBM)KCHHUEM YaCTHII.

4) paBHOYCKOPEHHBIM JIB)KEHUEM.

9. Ecim momepeuHblii pa3Mep 4acTUI[ TUCIIEPCHOM (ha3bl MEHBIIE JJIMHBI BOJHBI
CBeTa, TO HAOIIOaeTCs:

1) paccesinue cBeTa.

2) mpenoMIIeHHE CBETA.

3) oTpakeHue CBeTa.

4) NpoXoKJIeHUE CBETa

10. SIBneHue mepeMelleHus: TUCIEPCHON Cpelbl uepe3 HEMOABHKHYIO MOPHUCTYIO
MEPErOpoIKY MO/ ICHCTBHEM BHEITHETO IEKTPHUECKOTO TOJIST HA3hIBACTCS:

1) anexTpoocMocom.

2) yapTpaMUKPOCKOTIHEH.

3) HedenomeTpuei.

4) TypouaumeTpueil.




CTpyKTypHBIii

3JIEMEHT [Tnaaupyemblie pe3yabTaThl O0ydeHHS OueHouHbIe CpeIcTBa
KOMIIETEHIIUU
Bnanets - IPAKTUYECKUMHU HaBBIKAMU NPOBEICHHS |JIOTUYECKUM MBIIUIEHUEM, YTOObl MOHHMMATh B3aMMOCBS3b XMMHMUYECKHUX IPOLIECCOB U

OKCIICPUMCHTOB JJIsL HUCCIICAOBaHUA
HOBEPXHOCTHBIX SIBJIICHUI W JUCIEPCHBIX
CHCTEM;

- HaBBIKAMHU u METOAMKAMH
KadC€CTBECHHOI'O n KOJINYECTBCHHOI'O
ONKMCAHUSI TOBEPXHOCTHBIX SIBJICHHU H
CBOMCTB JAUCIICPCHBIX CUCTCM,

- HaBBIKAMH PUMEHEHHS OCHOBHBIX
MCTOAOB YHpPaBJICHUS NpoUeCCaMU B
JMCIIEPCHBIX CHCTEMAaXx JJIsl PEIICHUsI 3a/1a4 B
poheCCHOHATTLHON IeATEIEHOCTH.

SIBIICHUH C Pa3IMYHBIMU OOJACTSIMH TEXHUKU W HAYKH, TOJKCH BIIAJETh S3BIKOM, YTOOBI
SICHO H3J1araTb CBOM MBICIH, JOJDKEH BIJIAJIeTh MAaTEMATHYECKHUM aIllapaToM, YTOObI
MIPOU3BOIUTH HEOOXOIMMEIE pacyeTsl, Harpumep, norapupMupoBaHUEM,
HHTErprpoBaHueM, TudpepeHIInpOBaHUEM.

3amauu Uisi CaMOCTOSITEILHOTO PEIICHHUS:

3agaya 1. Omnpenenuts YACIbHYIO IOBEPXHOCTh AKTUBUPOBAHHOIO YIS, €CIHU
MaKcHUMaibHas agcopouust [, amuHona paBHa 2,20- 103 MOJ'IB/MZ, a IuIoNab, 3aHNMaeMast

MOJIEKYJION CITHPTA MPH HACKIEeHHH, S0=30-10"0 Mm°,
3amaua 2. ApncopOums BOJOpPOAA Ha JKEJIE3HOM KaTalu3aTope IpPH HACHIIECHHH
r, = 60ca®/1002.  Sp=5,0 102 MZ/MOJIGKYJIa Ho.

OnpenenuTs yIenbHYIO IIOBEPXHOCTh aICOPOSHTA.
3amaua 3. B tabnuie npruBeeHb! 3HAYCHUS TOBEPXHOCTHOTO HATSKEHHUS pacIuiaBa )Kemesa
npu 1600°C ¢ noGaBkamu cepsL.

[S], am% | O 0,03 | 0,07 | 0,20 | 0,20 | 0,30 | 0,40
1800 | 1690 | 1610 | 154 1400 | 1310 | 1220
o /1] 0

OnpenenuTts aacopOLHIO Cepbl HA TOBEPXHOCTH pacIljiaBa.
[Toctpouts n30TEPMY a1COPOLIUU CEPHI.

Onpenenuts BeIMYUHY NpeaeiabHol agcopOuun [o.

OnpenenuTsd MIoMaab NOBEPXHOCTH, IPUXOIAIIYIOCS Ha aTOM CEpBHI.

OIIK-3 roTOBHOCTBIO MCIIOIL30BAaTh 3HAHMS O CTPOCHUHN BCUICCTBA, IIPUPOAC XUMHYECKOM CBS3U B PA3JIMYHBIX KJIacCaX XUMHUYCCKUX COG}II/IHGHHI;'I I

MMOHUMAaHUS CBOMCTB MaTCpHaJIOB U MCXAHU3Ma XUMHUYCCKUX IT

POIIECCOB, MPOTEKAIOUINX B OKPYKAIOIIEM MUDPE

3HaTh

- OCHOBHBIC 6330BI)I€ IIOHATHUA W 3aKOHBbI
XHAMUH, ob1ue 3aKOHOMEPHOCTH
HpOTeKaHI/Iﬂ XUMHNUYCCKHUX peaKI_[I/Iﬁ B
Pa3TMYHBIX XUMHUYECKUX CUCTEMAX;

- METOMBI a”HaJIM3a u 000011IeHNA

IlepedyeHb TEOPETUUECKHUX BOIIPOCOB K 3K3aMEHY:
1. HaszoBure BaHeWIIMe NpPU3HAKU OOBEKTOB, H3yYaeMbIX KOJUIOMIHOW XUMHEH.
[IpuBenuTe NpUMEPHI TUITMYHBIX JUCHIEPCHBIX CUCTEM.
2. UYro Takoe MOBEPXHOCTHOE HATsDKEHHE, B KAKUX €IMHUIIAX OHO u3Mepsercs? Y Kakou

XKHUIKOCTU OHO OOJIbIIE — BOJIBI Wi OeH301a? OTBET MOTHUBUPYHITE.
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pe3yIbTaTOB IKCIIEPUMEHTA TS
CaMOCTOSITECIILHOIO 00BSICHEHHS
MEXaHHU3Ma MPOTEKAHUS TOBEPXHOCTHBIX
SIBIICHHI;

- METOBI aHAIN3a 1 0000IIEHUS
PE3yJIbTaTOB IKCIICPUMEHTA JIJISI
CaMOCTOSITENHLHOI0 O0BSICHEHHS MEXaHU3Ma
(U3NKO-XUMHYECKUX TPOIIECCOB B
JUCTIEPCHBIX CUCTEMAX M MPOSBICHUS UX
CBOMCTB.

»ow

10.

11.

12.

Yro Takoe aaresus u cMaunBanue? UTo Takoe KpaeBOM yroy cMauynBaHus?

Kak Bbl 00bsICHUTE, UTO BOJIa pacTeKaeTcs 110 YUCTON IIOBEPXHOCTHU CTEKIIA, a €CIH TY
K€ TTOBEPXHOCTh MOKPHITH TOHYANIIEH MJICHKOM JKHpa WK YIIIeBOI0pOa, TO BoJa Ha
TaKOH MMOBEPXHOCTH COOMPAETCS B KArun?

Kakyro moBepxHocTh HazbiBatoT rugpodooHoii? Kakyro ruapodunsnoii? [Ipusenure
npumMepbl. Kak runpodoOHy0 MOBEpXHOCTh MPEBPAaTHTh B TUAPOPHIBHYIO H
Hao0opoT? IIpumepsr.

Yro takoe paoranuua? Ha uem ona ocHoBana? [losicHuTe Ha U3BECTHBIX BaM IIpUMeEpax.
Uro Takoe KamwUisipHas KOHAeHcanus? MoryT M mapbl, Hampumep, BOIbI
CKOHJICHCUPOBAThCsSl B JKUJKOCTb, €CJIM JaBJIIEHUE €€ IapOB MEHbILE JaBJICHUS
HACBILIEHHOTO Mapa, MPUBEICHHOTO B CIIPABOYHUKE MPU AaHHOM Temiieparype? OTBeT
MOSICHUTE.

UYro Takoe agcopOrusi, ancopOeHT, agcopbar? IlpuBenure mpuMepsl 3TOTO SIBICHUS, C
KOTOPBIMU BbI CTAJIKUBAJIUCH B OBITY.

Kakyto ancopbunio Ha3bIBatoT MOHOMOJEKYJsipHOI? Kakyro momumonexynspHoi? K
KaKkoMy BHJY aJCOpOLMM OTHOCHUTCS YypaBHeHUE JIPHrMIopa, IMOSCHUTE CMBICT
BXOJSLIUX B HETO BEJIMYUH:

KC
A=A,
Kp 1+ke
TosicHuTE ch_qg BEJIMYUH, BXOMIIMMUX B (yHIaMEHTAJIbHOE aJCOPOIMOHHOE
ypaBHeHue ['n60ca:
__ ¢ do
RT dc

Kakyro BenmuMHy Ha3bIBatOT IOBEPXHOCTHON aKTUBHOCTBIO?
Kak Bbl 00BSICHHTE, UYTO IOBEPXHOCTHAs AaKTUBHOCTb BaJepPbSHOBON KHCIIOTHI
(C4HgCOOH) mpumepso B 10 pa3 Beie, yem nponuonosoit (CoHsCOOH)?
[ToscauTe cMbICH BeMYKH, BXOAAmuX B ypaBHeHHe bOT. Kak mo 3ToMy ypaBHEHUIO
paccuuMTaTh yAEIbHYIO HOBEPXHOCTh aicopOeHTa?




CTpyKTypHBIii
JJIEMEHT
KOMIIETCHIINH

[Tnaaupyemblie pe3yabTaThl O0ydeHHS

OneHouHble CpeacTBa

13.

14.
15.

16.

17.

18.

19.

20.

21.

22.

23.

24,

e ch-%s
=P +(c-1)P]

UYro Takoe MOHHBII OOMEH M MOHOOOMEeHHbIe aacopOeHThl? [IpuBeaute mpumMepsl
HPUPOJHBIX U UCKYCCTBEHHBIX HOHOOOMEHHHKOB.

Kak ¢ nmomol1pr0 HOHOOOMEHHUKOB YCTPaHUTh KECTKOCTh IPUPOJAHOMN BOJIbI?

Yro Takoe xpomatorpadusi? Ha uem ocHoBana u rae ucnonb3yercs? [lpusenute
IIPUMEPBHI.

Yro Takoe OpOYHOBCKOE JBI)KEHHE, 4YeM OHO oOycioBiIeHO? MOXHO 1M ero
HAGJIIO/ATh B JMCIEPCHBIX CHCTEMax ¢ pasmepamu gacTui mopsygka 107 — 107 m?
OTBeT NOSACHUTb.

B yem cyTh cenumenTtanronnoro ananmmu3a? C Kakou menbio ero ocymiecTBisioT? Kak
0OBIYHO MPEACTABISIET PE3YJIbTAThl 3TOTO aHAIN3a?

Uro Takoe CeIMMEHTAIlMOHHO — Aud@y3noHHOE paBHOBecue? MOXET M OHO
YCTAHOBUTHCS B rpyboaucnepcHbIx cuctemax? [Touemy?

Uto Takoe nBOMHON HsnekTpuueckuil cioi? KakoBbl TUMHYHBIE MEXaHU3MBI €0
BO3HUKHOBEHUA? OTBET MOSCHUTD.

YTo NoHMMAIOT MOJ1 TOJIIMHOMN TUIOTHOU U 1uddy3Hoi yactu ADC? YBenuuures wim
yMeHbIIMTCS ToimuHa aAuddysHoit yactu [ADC mpu yBenWYEeHHMH KOHIEHTpalUu
ANEKTPOauTa B pacTBope? OTBET MOSICHUTB.

Uro Takoe HIEKTpOKMHETHYECKHi noreHuuan? KakoBa ero cBsi3b CO CKOPOCTBIO
nepeMeleH s YacTUIl pH dJeKTpodopese?

Kakue ocHOBHBIE ONTHYECKHE SIBJICHMSI HAOJIOJAIOTCSA MpU MaJeHUU Jiyya CBeTa Ha
JMCIepcHYIo cucteMy? UTo Takoe CBETopaccessHUe, OT KaKUX MapaMeTpoB OHO 3aBUCHT?
Kak oOBsICHUTH, YTO B MPOXOJALIEM CBeTe «Oenble» 30U HEPEIKO HUMEIOT
KpPacHOBAThIil OTTEHOK, a MpU OOKOBOM HAOIIOJCHUU (MO0 OTHOILEHHIO K UCTOUYHUKY
CBETa) CUHEBATHII?

Yro takoe Hedenomerpus U TypouanmeTpus? C Kakoi 1eNbi0 OHU UCTIONB3YIOTCS ?
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25.

26.

21.

28.

29.

30.
31.
32.
33.

34.

YTo NOHMMAIOT O] KMHETHYECKOW M arperaTMBHON yCTOMYMBOCTBIO TUCIIEPCHBIX
cucreM? Couerarorcs in 00a 3TH KauecTBa y TM0(oOHBIX cucteM? OTBET MOSICHUTb.
C kako#l 1enplo Opu ApoOJEHUH U U3MENbYEHUH MHOTHMX MAaTepUasoB J00aBISAIOT
pactBopsl ITAB?

Uro Takoe koaryssiusa? KakoB B 00IHX yepTax MEXaHWU3M JIEKTPOJIMTHON KOAryIsIK?
Yro Ha3BIBAIOT MpsAMOW dMyibcuei? UTo Ha3piBatloT oOpaTHOU smynbcuei? Kakue
BEIIECTBA HA3bIBAIOT 3MyJIbraTopaMu U JesaMylsbraropamu? KakoB MmexaHM3M HX
IEUCTBUA?

Yro Takoe nuo¢uibHas qucnepcHas cuctema? UeM oHAa NPUHIMITMAIBHO OTJIMYAETCS
0T In0POOHON? MOXKHO JIM CUUTATh CUCTEMY COCTOSIIYIO U3 a3 A (Harpumep, Bojia) U
B (nmanpumep, Macio) muopuiabHOM, ecinu MexdasHoe HaTsbkeHue cocraBisieT 15 M/x?
HazoBute Heckonbko oOnactell mnpakrtuyeckoro npumeHenus IIAB. Vkaxure
MEXaHU3M HX JIEHCTBHSI B COOTBETCTBYIOLUX CIIydasiX.

[TpuBenuTe npuMepsl MPAKTUYECKOTO NCIOJIB30BAaHUS CYCIIEH3HUM 1 NIEH.

[TpuBenuTe NpUMeEpHI MPAKTUUECKOTIO UCIIOIB30BAaHUS a3pO30JIEH U MACT.

Urto Ha3bIBalOT HHIOTOHOBCKOM XKUAKOCThIO? [TosicHUTE, TOYeMy CUCTEMBI C BBICOKOM
KOHIIEHTpaluei qucnepcHoi (as3bl OTHOCATCS K HEHBIOTOHOBCKMM KHJIKOCTSAM?

B dyeMm pasnnune MNOHATHI: KOAryisiMOHHAs CTPYKTypa M KOHJEHCAIIMOHHO —
KpUCTAJIIN3alMOHHas cTpykTypa? [losicHuTe Ha N3BECTHBIX BaM IIpUMeEpaXx.

YMmeTs

- IPUMEHATh OCHOBHBIE IIOJIOKEHUSA O
CTPOEHUH BEIIIECTBA, pUpOJE
XMMHUYECKOHN CBSA3M B PA3IMYHBIX KJIaccax
XUMHNYECKUX COC}II/IHCHI/Iﬁ JUIA ITIOHUMAaHUs
CBOWCTB JMCHEpPCHBIX CHUCTEM U OOIIMX
3aKOHOMEPHOCTEN MIPOTEKAHUS
MTOBEPXHOCTHBIX SIBJICHUI;

- QHAJIM3UPOBATh U 0000IATh PE3yJIbTaThI
DKCIEPUMEHTAa JJI  CaMOCTOSITEIBHOTO
OOBSICHEHUS] ~ MEXaHM3Ma  IPOTEKAHUs

IIpumepnvie npakmuueckue 3a0anus OJisl IK3AMEHA:

33}13‘-[3 1.B Ta6JII/II_IC NMPUBCACHBI 3HAUCHUA a;[cop6u1/m BUCMYTa Ha IMMOBCPXHOCTU

pacurasa In-Bi mpu 1000 °C.

[Bil, ar.% 0 [5 |7 |10 [15 [20 |25

75 AT 0

20 (35 |41 |55 |55 |55

1. [TocTpouTh U30TEPMY aICOPOITUU BUCMYTA.
2. OnpenenuTs BEIUYHHY TIpeaebHON afacoporuu [ .
3. OnpenenuTts MIONaab MOBEPXHOCTH, MPUXOIALIYIOCS HA aTOM BUCMYTA.
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MMOBEPXHOCTHBIX SBJICHH;

- PUMEHSTH METO/IbI aHAJIN3a U
000011IeHHS Pe3yIbTaTOB AKCIIEPUMEHTA IS
CaMOCTOSITENIFHOI0 OOBSICHEHHS MEXaHU3MA
(hUBUKO-XMMHUYECKUX IPOIIECCOB B
JUCTIEPCHBIX CUCTEMAX M MPOSBICHUS UX
CBOMCTB

3agaua 2. B TtaOiuie npuBeNEHb 3HAUEHUS TOBEPXHOCTHOTO HATSHKCHHSI BOIHBIX
pacTBOpPOB TMPOIAHOJIA TpPHU 25°C. Konnentpanus mnpomaHosia Cupon  BBIpajK€Ha
MOJIIPHOCTBIO.

Cupon 0 0102030406 11,0
MOJIb/T1
o /1 Hu 72 |62 |54 |48 |44 |38 |35

1.OnpenenuTsb aacopOIUIo CIIUPTa HA TTOBEPXHOCTH pacTBOpa.

2.IloctpouTs U30TEPMY AJCOPOIIMHU CITUPTA.

3.0mpenenuTs BEMUYUHY IpeaenbHON aacopOuuu [,

4.0npenenuTh MI0Ia1b TOBEPXHOCTH, MPUXOISIIYIOCS Ha MOJIEKYITy MPOHaHoJa.

3agaya 3. B Tabnuie mnpuBeACHbI 3HAYEHHUS MMOBEPXHOCTHOTO HATSHKEHUS BOJHBIX

pacTBOpPOB aMUHOHOJA TIpHU 25°C. Konnentpanuss amuHosa Cavmn  BBIp@XKEHa
MOJISIPHOCTBIO.

Canms 0 0,02 [ 0,04 [ 0,06 | 0,08 [ 0,0 | 0,15

MOJIB/JT

GM,ZZJH 72 62 54 48 44 38 35

1.0OnpenenuTs afcopOIMIO CIIUPTA HA TOBEPXHOCTH PAcTBOPA.
2.IlocTpouTs U30TEPMY aJCOPOITMHU CITUPTA.
3.0mpenenuTh BEMUYUHY IPeaeTbHON aacopOuu [,
4.0npenenuTh MIOAb MOBEPXHOCTH, MPUXOAANLYIOCS Ha MOJIEKYJTY aMUHOJIA.
3agaua 4. Ucnonk3ys ypaBHeHue JIaHTMIOpa, HAWNTH BETUYHUHY aICOPOIUU a30Ta HA

1le0JIUTe MPU PaBHOBECHOM AapjieHuu 359 Ila, ecmn £/ =3 ©1 O kr/xr, a koHCcTaHTa
K=0,156.
3agaya S. VYienbHas NOBEPXHOCTh AaKTUBUPOBAHHOro yriusi paBHa 400 M2/,
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[ImoTHOCTE 3THIIOBOrO cnupTta npu Temmneparype 293 K paBua 789,5 kr/m°. Haittu
MaKCHUMaJIbHOE KOJIMYECTBO ATHIIOBOTO CHHUPTA, KOTOPOE MOXKET OBITh aacopOupoBaHo 1 T
yrias npu 3Toil Temnepatype. [IpunsTh, yTo cnupT aacopOupyeTcss MOHOMOJIEKYIISIPHBIM
CJIOEM.

3agaya 6. VYjenbHasg NOBEPXHOCTh AaKTHMBUpPOBAHHOrO yriisi paBHa 400 M2/
[TnoTHOCTH X70pOhopMma pu Temnepatype 293 K pana 1489 kr/m>. HaifTi MakCHMaIbHOE
KOJIMYECTBO XJOpodopma, KOTOpoe MOXKET ObITh ancopOupoBaHo 1 T yris mpu 3Toi
temneparype. [IpuHsTh, 9T0 XJI0poPOopM aacopOUpPyeTCss MOHOMOJICKYIISIPHBIM CIIOEM.

3agaya 7. YjaenpHas NOBEPXHOCTh AKTHMBUPOBAHHOro yris paBHa 400 M2/
[TnotHOCTH MeTmiOBOrOo cnupra npu Ttemmneparype 293 K pasna 800 kr/m°. Haiiti
MaKCHUMaJIbHOE KOJIMYECTBO METHIIOBOTO CITUPTA, KOTOPOE MOXKET OBITh aicopOupoBano 1 r
yrias npu 31oil Temneparype. [IpuHsTh, 4TO ciupT aacopOupyeTcss MOHOMOJIEKYIISIPHBIM
CJIOEM.

Bnanets

- MPaKTUYECKUMU HaBBIKAMH TIPOBEJICHUS
JKCIEPUMEHTOB o HUCCIEIOBAHUIO
MOBEPXHOCTHBIX SIBIEHUHW M JUCIIEPCHBIX
CHCTEM;

- HaBBIKAMU U METOJMKAMH O0OOIIEHNST U
aHalM3a pe3yJabTaTOB HKCIEPUMEHTA s
CaMOCTOSTEILHOTO O0OBACHCHHUS
MEXaHu3Ma MPOTEKAaHUsS MOBEPXHOCTHBIX
SIBJICHUI;

- HaBBIKAMU U METOIMKAMH 000OIICHUS U
aHaIM3a Pe3yJIbTaTOB AKCIIEPUMEHTA JIJIst
CaMOCTOSTEIIBHOTO OOBSICHEHHSI MEXaHH3Ma
(U3UKO-XMMHUYECKUX MPOIIECCOB B
JUCIIEPCHBIX CUCTEMAX M MPOSBICHUS UX
CBOMCTB

3ajanne Ha pelleHue 3a1a4 u3 npodeccHoHaNbHON 007acTH (IOoMalTHee UHIUBUTYaIbHOE
3aJjaHue) :
®opMyJIHMpOBKa 3aaHUS

VYcTaHOBUTDH, KAaKUM U3 a/ICOPOLIMOHHBIX YpaBHeHMH - @pelinanuxa win JIaurmiopa,
OIHCBIBAETCS MPOLECC AZCOPOIIMH HEKOTOPOM KUCIOTHI. MI3BECTHO, UTO MPH afcOpOILUH U3
200 M3 BOJHOTO pacTBOpa 3TOM KHMCIOTHI Ha 4T aKTUBUPOBAHHOTO YIJISl KOHLEHTpALUs
KHCJIOTBI YMEHBIIAETCSI, B 3aBUCMOCTH OT UCXOAHON KOHLEHTPALUU (C%), 1o 3Hauenwmii ;.
HaiiTi KkoHCTaHTBI B yCTaHOBJIEHHOM BaMu ypaBHeHuu afcopOuuy, a Takke paBHOBECHYIO
KoHLeHTpauuto pactBopa (Cs) pu TOH ke TeMmnepaType, €CiIu UCXOAHAsl KOHLIEHTPALHs
KHCJIOTHI ObLIIa Coi =...MOJIb/IM", @ Macca ajicopoeHTa 4r.

HCXO)IHI)IG JaHHBIC TJIs1 UCCIICIOBAaHUsA

< VicxoqHast KOHIEHTPAIHs Konuenrparms nocne agcopounu  C; | -

[ a X CO / 3 / 3 =
&g &= , MOJIb/IM MOJIB/IM =
s s == 0 0 0 0 o 3
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CTpyKTypHBIii
JJIEMEHT [Tnaaupyemblie pe3yabTaThl O0ydeHHS
KOMIIETCHIINH

OneHouHble CpeacTBa

1 1 0,10 0,20 0,30 0,40 0,074 0,157 0,244 0,335 0,05

[IK-18 roToBHOCTBIO HCIIOJIH30BATh 3HAHUE CBOMCTB XUMUYCCKHUX 9JICMCHTOB, COC[[I/IHGHI/Iﬁ 1 MAaTCpUajioB HAa UX OCHOBC Ui PCIICHUA 3a1a4

HpO(beCCHOHaHBHOﬁ ACATCIIbHOCTH

3Hath -B MOJHON MEpe COBPEMEHHBIE METO/IbI
TEOPETHYECKOTO M SKCIIEPUMEHTAIILHOTO
UCCIIETIOBAHUS TUCIUTUIMHBI;

- METOJIBI OIIPEIEIICHHS COCTaBa, CTPYKTYPHI
BEIIECTBA, MEXaHN3Ma XUMUYECKUX
MIPOIIECCOB, UX TEOPETUUYECKHE OCHOBBHI,
BO3MOYXHOCTH M TPAHUILIBI IPUMEHUMOCTHU
JUTSL pelIeHust 3a1a4 nMpodeccHoHaIbHOMI
JeSTeNbHOCTH

Temvl npakmuueckux 3aHAmMuLL:

1. [loHsiTHE O OUCHEPCHBIX M KOJUIOMJIHBIX cucTemax. Kimaccudukanuu aucrnepcHbIX
cucteM. MeTroJapl  IOJIyY€HHUs  JUCHEPCHBIX  CHCTEM:  JIUCHEpPrallMOHHbIE U
KOHJICHCALIMOHHBIE, METO/ NENTHU3alUU. MEeTObl OUUCTKU AUCTIEPCHBIX CUCTEM.

2. AncopOLUOHHBIE ABJICHHUS Ha pa3IMYHbIX paHULaxX paszgena ¢a3. Axcopbuus Ha
rpaHulle TBEpAOE Tejo-ra3z. ANCOopOLMs Ha TpaHULE >KUIKOCTb-ra3. AjacopOuus u3
pacTBOPOB.

3. DneKTpOKMHETHYECKUE CBOMCTBA JUCIEPCHBIX CHCTEM. OJIEKTPOKMHETHUYECKUE
apieHus: CoBpeMeHHble npenacraBieHus o crpoeHun JIDC. CTpoeHue KOJUTOMIHBIX
munent. Bausaue nnand@epeHTHrIX 1 HeMHAUPPEPEHTHBIX AIEKTPOJIUTOB Ha BEIUYUHBI
AIIEKTPUUYECKOTO, 3JEKTPOKMHETHYECKOTO M MoTeHuuana auddysHoro cnos. SBieHue
nepe3apaaky  KOJUIOMAHBIX  yacTull. I3o03nexTpuueckoe cocrtosiHue. M3mepeHue
AJIEKTPOKMHETHUYECKOT0 TMOTEHIMajda W3 SBICHMH siieKTpodope3a M 3IJIEKTPOOCMOca.
VYpaBuenus ['enpmrosnbiia — CMOITYXOBCKOTO.

4. CenuMeHTaLus, CEIMMEHTALIMOHHBIN aHaIu3. AHAIN3 KPUBBIX CEANMEHTALUH.

5. CucreMbpl C XHAKOM JUCHEPCHOHHOM cpeaon. XapaKTEepUCTHKAa OCHOBHBIX
qucnepcHbIx cucteM. CycnieH3uu, 30J4, IEHbI, IaCThl, IMYJIbCHH.

YMmerb - UCIIOJI30BaTh 3HAHUS O CBOMCTBAX
XUMHYECKUX AJIEMEHTOB, IPUPOJIE
XMMHYECKOH CBSI3M B Pa3JIMYHBIX KJaccax
XUMHYECKUX COCTMHEHUN 1Sl TOHUMAHUS
CBOWCTB MaTrepruaJioB U MEXaHU3Ma

Bonpocwi 013 camocmosmensHou pabomovi 00y4arOUWUXCs:

1. Bxian pycckux y4€HbIX B pa3BUTHE KOJUIOMAHON XUMUH. 3HAUE€HUE KOJUIOMIHON XUMHUH.
2. CocTaBUTH CXEMbI CTPOSHHSI MULIEILT KOJJIOUTHBIX PACTBOPOB I10 3aJIaHHIO.

3. I'pyboamcriepcHbIe CHUCTEMBI. DMYIBCHH, TI€HBI, CYCHEH3UH, a’po30Jd. MeTobl
NOJIy4eHHUs. Y CTOWYMBOCTD, CTAOMIM3alMs U pa3pylIeHue.




CTpyKTypHBIii

3JIEMEHT [Tnaaupyemblie pe3yabTaThl O0ydeHHS OueHouHbIe CpeIcTBa
KOMITETCHITUH

XMMHYECKHX MPOIECCOB, MpoTeKaronmx B | 4. CBOWCTBA 30J¢H, CTPOCHUE YACTHIL 30J1s. Y CTOMYMBOCTD, KOATYJISIIUSA U CTAOMIIA3AIIHS
OKPYKAaIOIIEM MHPE; 30JICH.
- UCII0JIb30BATh 3HAHUE CBOWCTB 5. MeTo bl onpe/esieHus: TOBEPXHOCTHOTO HATSHKCHHS.
XUMHYECKUX IJIEMEHTOB, COCIMHEHUN U 6. BousitHue nucnepcHOCTH Ha (PU3HKO-XUMUYECKHE MTPOIIECCHI.
MaTepUaIOB HA UX OCHOBE JIJISl PEIICHUS 7. OnTHYeCKHe METOIbl OIPEICIICHUS TUCIICPCHOCTH.
3a51a4 MpodecCHOHATBHON IeATEITbHOCTH

Bnanets - METOJMKON (PU3NKO-XUMHUYECKIX 3ananue Ha pelieHue 3a/1a4 U3 Mpo(ecCHOHANIBHOM 001acTH (JIOMalTHEee HANBUYAIbHOS

pacyeToB, B TOM YHCIIE, C HCIOIB30BaHIEM
CIIPaBOYHOrO MaTepuaa,

- IpoheCCHOHATEHO MTPOPUIEHBIMA
3HAHUSIMU U TIPAKTUYECKUMH HaBbIKAMH B
o0acT (PM3NKOXUMHUH TUCIIEPCHBIX CUCTEM

3aJ1aHKe)
3agaya 1. Omnpenenuts YACIbHYI IOBEPXHOCTh AKTUBUPOBAHHOIO YIS, €CIHU

MakcuMallbHas aacopOuus 8msx aMuHONA paBHA 2,20-10'3 MOJ'IB/MZ, a IUIomanb,

. 202
3aHMMaeMasi MOJIEKYJION CIIMpTa MPU HACHIIICHUH, S0=30-10% m?.

3apaua 2. Azxcopbuus azora mMeaHbIM mopomkom mpu 100 o°c npHUBElIcHA B TaOJHIIC.
[nomanka, 3aHuMaeMas MOJIGKYJIOH B  HACHIIIEHHOM  aJICOPOLIMOHHOM  CIIOE,

S=1906%3
R, .20 |50 100 [ 150 [200 | 300
acj%/:lZg 39 47 52 54 54,5

OmnpenennTh MAaKCHMAJIBHYIO aJCOPOIIUI0 Smax B cM>/100r 1 B MOIB/T, U YEIbHYIO
MOBEPXHOCTH a/ICOPOEHTA.
3agaya 3. MakcumanbHas (z)muqecms[ ancopomms CO ma 100 r mammagust mpu
temrepatype 63 K pasna 85 cm”, a mpu 150 K 50 oM®. Xumudeckast aJicopOIMsl Ha TaKOM
metamie npu 273 K pasna 97 cM’, a npu 473 K 25 e, Omnpenenuts TeraoBor A hexTt
¢bu3nUecKoil 1 XUMUYECKOH afcoOpOIIH.
3agaua 4. AncopOuus KUCIOpoAa Ha IUIATUHOBOW 4epHHU (TOHKHUI MOPOIIOK IJIATHHBI)
MEHSIETCS ¢ TEMIIEpaTypOi U IaBJIeHHEM Kak pUBeeHO B Tabnuue. [locTpouTs Ha 01HOM
rpaduke U30TEPMBI JICOPOITUHU U ONIPEACIIUTH TETUTOBOM 2P (DeKT agacopOmmm.
R, mnF 20 [50 [10 [20 [30 40




CTpyKTypHBIii
JJIEMEHT
KOMIIETCHIINH

[Tnaaupyemblie pe3yabTaThl O0ydeHHS

OneHouHble CpeacTBa

37

51

54

57 57 57

24

30

35

39 40 40




0) Ilopsinok mpoBeneHUs] MPOMEKYTOYHOH aTTEeCTALMH, NOKa3aTeJd M KPUTEPHUH
OLICHUBAHUS:

[Ipomexyrounas arrecranusi 1o gucuumuinHe «KommowaHas XuMus» — BKIIOYaeT
TEOPETUYECKHE BOTIPOCHI, O3BOJISIOIINE OLEHUTh YPOBEHb YCBOCHHUS 00YJAIOIIUMUCS 3HAHU U, U
MPAKTUYECKUE 3aJjaHMsl, BBISBIIAIONINE CTENEeHb CPOPMUPOBAHHOCTH YMEHUW M BJaJICHUH,
IpOBOIUTCA B (hopMe dK3aMeHa U B (hOpMeE BBHITIOTHEHHUS U 3aIIUTHl HHAUBUYaJIbHOTO 331aHUSI.

DK3aMeH N0 JaHHOW JUCHMILIMHE MPOBOJIUTCS B YCTHOH (opMme MO 3K3aMEHAIlMOHHBIM
OuneraM, KaXAblii M3 KOTOPBIX BKIIOYAET 2 TEOPETUYECKHUX BOMPOCA U OAHO MPAKTUYECKOE
3aJlaHue.

IMoka3aTe1u U KPUTEPUHU OLIEHUBAHUS IK3aMeHa:

— Ha OLEHKY «OTJMYHO» (5 6aiioB) — 00yYaromuiicss TEMOHCTPUPYET BBHICOKHI YpOBEHb
c(OPMHPOBAHHOCTH KOMIIETEHIMI, BCECTOPOHHEE, CHUCTEMAaTHYEeCKOE U TIIIyOOKOe 3HaHue
yueOHOro Martepuana, CBOOOJHO BBIMOJHSET IMPAKTUYECKHE 3a/laHus, CBOOOIHO OIEepUpyeT
3HAHUSIMH, YMEHUSMH, IPUMEHSET UX B CUTYaIUsIX OBBIIIEHHON CIIOKHOCTH.

— Ha OLEHKY «Xxopomo» (4 6amra) — o0y4aroniuiicss 1eMOHCTPUPYET CPEeIHUIl YpPOBEHb
c(OPMHPOBAHHOCTH KOMITCTCHIIMH: OCHOBHBIC 3HAHHS, YMEHHS OCBOCHBI, HO IOMYCKAIOTCS
HE3HAYUTENbHbIE OIIMOKN, HETOUHOCTH, 3aTPYAHECHHUSI IIPH aHATUTUYECKUX OTepaIusix, mepeHoce
3HaHUH U yMEHUI Ha HOBbIE, HECTAH/IAPTHBIC CUTYAI[HH.

— Ha OICHKY «YIOBJIETBOPUTEJIbHO» (3 Oamia) — oOydarolmuiicss JIEeMOHCTPHUPYET
MIOPOTOBBIA YPOBEHb C(HOPMUPOBAHHOCTH KOMIIETCHIIMH: B XOA€ KOHTPOJBHBIX MEPOIPHITHI
JOMYCKAlOTCA OIIMOKM, MPOSBISETCS OTCYTCTBHE OTHEIbHBIX 3HAHWUN, YMEHUH, HABBIKOB,
00y4aromuiCsl MCTBITHIBACT 3HAYUTEIbHBIC 3aTPyIHEHHS TNPH ONEPUPOBAHUHM 3HAHUAMHU U
YMEHHSIMH TPU X MIEPEHOCE HA HOBBIE CUTYALIUU.

— Ha OLIEHKY «HeYy/10BJIETBOPHUTEJIBLHO» (2 Oaia) — 00yJarouuiicss IeMOHCTPUPYET 3HAHUS
He Oonee 20% TeOpeTHUECKOTO MaTepuana, TOMYCKaeT CYIIECTBEHHbIC OIIMOKH, HE MOKET
M0Ka3aTh MHTEJUICKTYaJIbHbIC HABBIKU PEIICHUS MPOCTHIX 3a/1a4.

— Ha OILICHKY «HeyIOBJIeTBOPHUTeAbHO» (1 Oayn) — oOyuaromuiics He MOMKET MOKa3aTh
3HaHUS HAa YPOBHE BOCIPOM3BEICHHUS W OOBSCHEHHS HWHPOPMALMU, HE MOXKET II0Ka3aTh
MHTEJUIEKTYaJIbHbIC HAaBBIKU PEIIEHUs MPOCTHIX 3ajau.



