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PaGoyas mporpamma cocrasieHa Ha ocHoBe ®I'OC BO no HampaBieHHIO NOATOTOBKH
18.03.01 Xumuueckast TexHojorusi, yrepskaeHsoro npukazom MOuH P® ot 11.08.2016 Ne
1005.

PaGouas mporpamMma paccMOTpeHa W omoOpeHa Ha 3acegaHuu Kadenps! (u3nuecKon
XHMHH B XHMHYECKOH TeXHomoruu «15» oktsa6ps 2018 r., mporokon Ne 4

3as. xadenpoit / A.H.CmupHOB /

PaGouasi mporpaMma pacCMOTpPEHa M YTBEp)KIEHa Ha 3acefaHuu METOAMYECKOH KOMHUCCHH
MHCTHUTYTa €CTECTBO3HAHHS U CTaHmapTu3auuu «29» oktsadps 2018 r., mporokon Ne 2.

Ipencenarens //7 / N.JO.Me3un /

+

7

Pabouas nporpamMma cocTaBlieHa: crapumuit npenogasarens kadp. ®X u XT
/ C.B.YOnuna /
Penensenr: BEYIIHUI CII ct HTL{ ITITAO MMK, K.T.H.

/E.H. Crenanos/
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1 esin 0cBOCHUSA TUCHUTIMHBI (MOTYJIA)

[ensimu ocBoeHUsT AMCUUILIMHBL (Moayns) «KosmmouaHass XuMus» SBISIIOTCS: JaTh 00y-
qaroremMycsi 0a30Bble 3HAHUS N0 OCHOBaM (PH3MKO-XMMHUYECKHUX IPOLIECCOB, MPOTEKAIOIINX B
CUCTEMaXx C BBICOKOPA3BUTON Mexda3zHOI rpaHulleil pa3aena, 4yTo o0ecrneyuT noHumManue pusn-
KO-XUMUYECKOW CYIIHOCTH SIBIICHUH, HAOIIOJAIONINXCS B MPHUPOJIE U TEXHUKE MPH PEIICHUU
CTaHJApPTHBIX 33/1a4 U Mpo0JeM B Xojie Ipo(heCcCHOHATBLHONU NesATeIbHOCTH, TTO3BOJIUT aHAU3H-
pPOBaTh BO3MOXKHOCTH MTPOTEKAHUS MPOIIECCOB B PA3IMUHBIX TUCIEPCHBIX CHCTeMax, chopMupy-
€T HABBIKM TEOPETHYECKOIO U SKCIEPUMEHTAIBHOIO HCCIEAOBAHUS, HAYYUT MPOTHO3UPOBATH
BPEMEHHOM XOJ MPOIIECCOB B MOJOOHBIX CUCTEMAX, a TAKXKe MPEJIBUIECTh UX KOHEUHBIN pe3yiib-
Tar.

2 MecTo TUCHUILTHHBI (MOYJIs1) B CTPYKTYpe 00pa30BaTeIbHON NMPOrpaMMbl
MOJATr0TOBKM 0akajiaBpa

Hucunmmna «KommonaHas XuMus» BXOIAWT B BapHAaTHBHYIO 4YacTh Oioka 1 oOpasoBa-

TEILHOM MPOTPaMMBI.

Jis m3ydeHus AUCUUIUIMHBI, HEOOXOIUMBI 3HaHUs (YMEHHS, BIaJeHUs), CHOPMUPOBAH-
HBIE B PE3yJbTaTe U3YyUCHUS CIEAYIONMX IUCHHUILIMH 0a30Boi yactu O6joka 1 oOpa3zoBaTenbHON
IPOTPaMMBI.

- 00II1ast ¥ HEOpraHUYECKast XUMUS;

- MaTeMaTHKa;

- usuka;

- QHAJTUTHYECKAs XUMUS U (PU3NKO-XUMHUECKUE METO/Ibl aHATIN3A,;

- pu3nUecKas XUMUS;

- 0011 XuMHU4YecKast TEXHOJIOTHS,

a TaKKe CIEAYIOIMX JUCHUIUIMH BapuaTWBHOW 4acTH Oioka 1 oOpaszoBarenbHOU Ipo-
IpaMMBI.

- MHHEpAJIOTHUsl, KprcTauorpadus u nerporpadus.

3HanHust (YMEHHUs, BIAJCHHS) CTYACHTOB, IOJNyYeHHBIE NPU HM3YYCHUU IUCHUTUINHBI
«Konnougnast xumusi», OyayT HeoOOXOIUMBI MpU AajJbHEHUIIEM U3YYEHUH CICAYIOIIUX JUCIUI-
nuH 0a30Boii yacTu 010Ka 1 06pa3oBaTeabHON MPOrPaMMBI:

- 6€30MaCHOCTb KU3HEIEATEIbHOCTH;

- IPOIIECCHI U amapaThl XAMUYECKON TEXHOJIOTHH;

- MOJICJINPOBAHNE XMMHUKO-TEXHOJIOIMYECKHX MPOLIECCOB;

- IPOEKTHASI JeSTEITHLHOCTD.

a TaKkKe CIeNyIoIUX AUCIUIUIMH BapuaTHBHON dacTu Oioka 1 oOpasoBarenbHOM mpo-

TpPaMMBI:

- MaCCOOOMEHHBIE MPOIECCH XUMHUECKOW TEXHOJIOTHH;

- (PU3UKO-XUMHUYECKUE OCHOBBI METAJUTYPIHUECKUX MPOLIECCOB;

- XUMHYecKast TEXHOJIOTUSI He()TH M BEICOKOMOJICKYIISIPHBIX COCTUHEHUH;

- OpraHn4eckas XMMHUs.

3 Komnerenuun ody4aromerocsi, GopmupyemMbie B pe3yJbTaTe 0CBOCHUS
AUCHMILIMHBI (MOAYJIs1) ¥ IVIAHMPYeMbIe Pe3yJIbTaThl 00y4eHHus

B pesynbrare ocBoeHus aucuuruinHbl (Moayns) «KommowmHas Xumusy oOydaromiuiics
JIOJDKEH 00J1a71aTh CIeIYIONMMHA KOMITETCHITUSIMHU:

CrpyKTypHBII
JIEMEHT [Inanupyemble pe3yabTaThl O0yUeHHS
KOMIIETEHIINH

OIIK-1 crtocoOHOCTBIO M TOTOBHOCTBIO HCIIOJIB30BATh OCHOBHEIC 3aKOHEI CCTCCTBCHHOHAYYHBIX
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CTpyKTypHBI
3IEMEHT
KOMIIETEHIINH

[Tnanupyemble pe3yabTaTbl 00ydeHUs

JUCHHUIIIINH B HpO(l)CCCHOHaHBHOﬁ JACATCIIbHOCTH

3HaTh

- OCHOBHbIE 0a30BbI€ IMOHSATUS M 3aKOHBI MOBEPXHOCTHBIX SBIIEHUW M JHC-
MEPCHBIX CUCTEM;

- METOJIbl U METOJAMKH KAueCTBEHHOTO U KOJUYECTBEHHOTO OMHCAHMS IO-
BEPXHOCTHBIX SIBICHUM, BUJBI U CBOMCTBA JUCIEPCHBIX CUCTEM, METOAbI UX
cTaOUIN3aluu U pa3pylIeHus,

- OCHOBHBIE METO/JIbl YIIPABIEHUS MPOIECCAaMU B JUCIEPCHBIX CHUCTEMax s
pelieHus 3a/1a4 B npodecCuOHAIbHOMN 1eATeIbHOCTH.

YMeTs

- IPUMEHATh OCHOBHbIE 0a30BbI€ MOHATHUS U 3aKOHBI MOBEPXHOCTHBIX SIBJIE-
HHUM U JUCHIEPCHBIX CUCTEM [IJISl IPOBEICHUS SKCIEPUMEHTOB C HUMH;

- UCIIOJIB30BaTh METOJbl U METOAMKH KAaueCTBEHHOI'O M KOJHUYECTBEHHOI'O
ONMCAHUS TOBEPXHOCTHBIX SIBJICHUI U CBOKMCTB AUCIIEPCHBIX CUCTEM,;

- IPUMEHATh OCHOBHBIE METO/bl YIIPABJIEHHUS IIPOLECCAMU B JUCIIEPCHBIX CUC-
TeMax JUIsl pelieHus 3a/1a4 B TPO(PECCHOHAIBHON e TEILHOCTH.

Bnaners

- HPAKTUYCCKMMH HABBIKAMHU IIPOBCACHUA SKCIICPUMCHTOB JIA MUCCIICAOBAHUSA
IMOBCPXHOCTHBIX SIBIICHHH U JAUCIICPCHBIX CUCTEM,

- HaBbIKaMHU M MCTOAMKaMH Ka4YCCTBCHHOI'O M KOJHMYCCTBCHHOI'O OIIMCAaHUA
IMOBCPXHOCTHBIX SIBJICHUI M CBOMCTB JAUCIICPCHBIX CUCTEM,

- HaBbIKaMH IPUMCHCHUA OCHOBHBIX MCTOHOB YIIPABJIICHHUA IIpoHCCCaMU B
AUCHICPCHBIX CUCTEMAX IJid PCUHICHUA 3a1a4 B HpO(i)eCCI/IOHaJH)HOI\/JI JACATCIIBHO-
CTH.

OIIK-3 roToBHOCTBIO MCIOJIL30BaTh 3HAHUSA O CTPOCHHUHU BCUICCTBA, IIPUPOILC XHUMHYECKOM CBSI3U
B Pa3JIMYHLBIX KJIaCcCaX XUMHUYCCKUX COGI[I/IHGHI/Iﬁ JJIs1 IOHUMaHU A CBOMCTB MaTCpHraJIOB U MEXa-
HHU3Ma XUMHUYCCKUX NPOUCCCOB, IPOTCKAIINX B OKPYKAOIICM MUPC

3HaTh

- OCHOBHBEIC 0a30BBIC MOHATHS M 3aKOHEI XHMUH, 06HII/I€ 3aKOHOMCPHOCTHU
MMPOTCKAHUS XUMHUYCCKUX peaKHI/Iﬁ B PA3JIMYHBIX XUMHWYCCKUX CUCTEMAX,

- MCTOAbI aHaJIn3a " O606HI€HI/I${ PE3YIBTATOB SKCIEPUMCHTA IJIsI CaMOCTOS-
TEIIBHOTO OOBSICHEHHUSI MEXaHH3Ma MMPOTCKAHUSA TOBEPXHOCTHBIX HBHeHHﬁ;

- MCTOAbI aHAJIN3a 1 O606HI€HI/I$I PE3YIBTATOB SKCIICPUMEHTA IJIA CaMOCTOA-
TEIIBHOTO OOBSICHEHHUSI MEXaHH3Ma (1)I/I3I/IKO'XI/IMI/I‘ICCKI/IX IMpouecCcoB B IUC-
IEPCHBIX CUCTEMAX U MPOABJIICHUA UX CBOMCTB.

VYmMmern

- MPUMEHSTh OCHOBHBIE TIOJIOKEHHUSI O CTPOSHUHU BEIIECTBA, MPUPOJE XUMHU-
YECKOM CBSI3M B PA3JIMUHBIX KJIACCAX XMMHYECKUX COCAMHEHUUN AJi1 MOHUMA-
HUSI CBOWCTB JUCHEPCHBIX CHUCTEM U OOIIMX 3aKOHOMEPHOCTEH MPOTEKAHUS
MMOBEPXHOCTHBIX SIBJICHUI;

- aHaJIM3UPOBaTh U 0000IIATh pe3yNbTaThl 3KCHEPUMEHTAa Uil CaMOCTOS-
TETHHOTO 00BACHEHUSI MEXaHW3Ma MTPOTEKAHUS TOBEPXHOCTHBIX SIBICHUI;

- MPUMEHSTH METO/IbI aHAJIW3a U 000OIIEHUS PE3yIbTaTOB YKCIIEPUMEHTA IS
CaMOCTOSITENTLHOTO OOBSICHEHHSI MEXaHN3Ma (PU3UKO-XHMHUYECKUX TPOIIECCOB B
JMCTIEPCHBIX CUCTEMAX W MPOSIBIICHUS UX CBONCTB

Bnanets

- MPAaKTUYECKUMU HABBIKAMU MPOBEJACHUSI SKCIIEPUMEHTOB 0 HUCCIEIOBAHUIO
MTOBEPXHOCTHBIX SIBJICHUH M TUCTIEPCHBIX CUCTEM;

- HaBBIKAMU U METOJMKaMH OOOOIICHHS W aHalu3a Pe3yibTaTOB JKCIEpPHU-
MEHTa ]ISl CAMOCTOSTEIIBHOTO OOBSICHEHUSI MEXaHM3Ma MPOTEKAHUS TTOBEPX-
HOCTHBIX SIBJICHUH;

- HaBBIKAMHU ¥ METOJIMKaMU 000O0IICHUS U aHAIM3a PE3YJIbTaTOB AKCTIEPUMEH-
Ta JJI CAMOCTOSITENILHOTO OOBSICHEHHSI MeXaHU3Ma (PU3UKO-XUMHUYECKUX TPO-
1IECCOB B TUCIIEPCHBIX CUCTEMAX M MPOSBICHUS NX CBONCTB




CTpyKTypHBI
3IEMEHT

KOMIICTCHI UM

[Tnanupyemble pe3yabTaTbl 00ydeHUs

IIK-18 TOTOBHOCTBIO HCITOJIB30BaTh 3HAHUE CBOMCTB XMMHYCSCKHUX 3JIEMEHTOB, COCAUHESHUN 1
MaTepraIoB Ha UX OCHOBE JJIs PEIICHUs 3a71a4 Mpo(hecCHOHALHOM e TeTbHOCTH

3HaTh

-B IIOJTHOM MEPE COBPEMCHHBIE METOAbBI TCOPETHYCCKOT'O U SKCIIEPUMEHTAIIBHO-
0 UCCIICAOBAHHUA JUCIHHUITIIMHDBI,

- MCTOABI OIIPEACICHNA COCTaBa, CTPYKTYPHI BEIICCTBA, MEXaHHU3Ma XUMHNYC-
CKHX IPOHCCCOB, X TCOPCTUYCCKUEC OCHOBLI, BOBMOKHOCTHU U I'PaHULIBI IPU-
MCHHUMOCTHU IJIA pEIICHUS 3a1a4 HpO(bGCCHOHaHBHOﬁ JACATCIIBHOCTH

YMeTn

- HCII0JIb30BATh 3HAHUS O O CBOMCTBaX XMMHUYECKUX DJIEMEHTOB, IPUPOJIE XH-
MUYECKOU CBSI3U B PA3IMYHBIX KJIACCAX XUMHUECKUX COSAUHEHUMN 1JIsI IOHU-
MaHUs CBOMCTB MaTepHUaOB U MEXaHNU3Ma XUMUYECKUX MPOLIECCOB, MPOTE-
KaloUUX B OKPYKaIOLIEM MUPE;

- HCII0JIb30BATh 3HAHUE CBOMCTB XUMUYECKHIX AJIEMEHTOB, COeIMHEHU U MaTe-
pHAaJIOB HA X OCHOBE JJISl pEIICHUs 3a/1a4 MPO(eCCHOHATLHON AEITEIbHOCTH

Bnaners

- MCTOHHKOﬁ (I)I/ISI/IKO-XI/IMI/I‘ICCKI/IX pacdye€ToB, B TOM YHUCJIC, C UCIIOJIb30BAHUCM
CIIPpaBOYHOI'0O MaTcpuaja,
- HpO(beCCI/IOHaJ'IBHO HpO(i)I/IJIBHBIMI/I S3HAHHAMU U IIPAKTHUYCCKHUMH HaBbIKAMU B

o0acTi (PU3MKOXMMHUHN TUCTIEPCHBIX CUCTEM




4 CTpyKTypa U cojlepKaHue TUCHMILTHHBI (MOYJIs1)

OO01mmast Tpy10€MKOCTh TUCHUTLIINHBI COCTABISAET 4 3a4eTHBIX equHuI 144 akaja. 9acoB, B TOM YHCIIE:
— KOHTakTHas pabota — 54,15 akaj. yacos:

— ayaurtopHas — 51 akaj. 4yacos;
— BHeayauTopHas — 3,15 akaz. yacoB

— camocrosATenbHas padora — 54,15 akan. 4acos;

— TMOATOTOBKA K 3K3aMeHy — 35,7 akaj. yaca

1
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1. OcHoBHbIE NOHATHA U OIpeAeneHus koi-| 4 OIIK-13yB
JIOUJTHOM XUMUU OIIK-33yB
I1K-18 3yB
1.1. TlpeameT U METOABI XUMHH MOBEPXHO- 1 1 2 Ornucanue (pazpaboTka) ajnro- VYerHbiit onpoc (cobecenoBa-
CTHBIX SIBJIEHUH M JUCIIEPCHBIX CHCTEM puTMa (TIOIIArOBOM MOJIENIN) BBI- |HHE)
TOJTHEHUSI OTIPENICIIEHHOTO IEHCT-
BUSl, pEILICHUs 3a/1a41
1.2. ucnepcuble cucrembl. Krnaccuguka- 1 1/2 2 Bremonnenue npaktnyeckux pa- |Koncynpranuu. CemuHapckoe
WS TUCTIEPCHBIX CUCTEM 00T (pemeHue 3a1aq) 3aHSTHE.
1.3. Kiaccudukanusi moBepXHOCTHBIX sIBJIE- 1 1 4 CamocTosTeIbHOE N3YUYECHHE CeMuHapckoe 3aHsTHE.
HUH yueOHOIl 1 Hay4yHO nuTepatypbl  |[IpoBepka MHIUBUAYATbHBIX
IToaroToBKa K CEMHUHAPCKOMY, 3a/1aHUI
3aHSATHIO
Hroro mo pazneny 3 321 8




AynutopHas g = oS
KOHTaKTHas pabora| % § = =
Paznen/ rema g (B akan. uacax) E ; Bun camocrosTenbHOM opma TeKYIICro KOHTPOIIs g % E
JIMCIUTLTHHBI 2 Cw | oo g % paboTsI YCIICBAEMOCTH 1 225
@) = § S E = S = TPOMEKYTOUHOH aTTecTalu | & & =
SO1IR2 S =
2. [ToBepXHOCTHOE HATSHKEHUE U aJCOPOITUs 4 OIIK-13yB
OIIK-33yB
I1K-18 3yB
2.1. Onpenenenue ancop6buuu. IloBepxHocT- 2 2/21 8 [TonroroBka k  jaboparopHo-|YcTHBINM ompoc (coOecenoBa-
Has aKTUBHOCTH BEIIECTB. PacyeT OCHOBHBIX NPAaKTUYECKOMY 3aHSATHIO HUE); 1a00paTopHbIe PadOTHI
XapaKTePUCTHK MOBEPXHOCTHOTO CIIOs
2.2. CmauuBaHus, KOre3us, aare3us. Ypas- 2 (42| 2 6 CamocTosTeTbHOE N3YYCHUE CeMmuHapCKOE 3aHATHE
HeHue ['n66ca. U3zorepmsbl ancopbunu. Ka- yueOHOI 1 Hay4HO nuTepatypbl  |[IpoBepka MHIUBUAYATbHBIX
NUJUSIpHAsE KOHJIeHcanus. YpaBHeHue Jlan- [Touck nononHuTENbHON HHPOP- |3a1aHUN
naca. loHooOMeHHast aacopOIusl. MalMy Mo 3aJJaHHOM Teme. BbI-
MOJTHEHUE TIPAKTUIECKUX padoT
(pemienue 3anay).
Hroro no pazneny 4 | 4/21 | 421 14
3. MonexynspHas aacopOIust U3 pacCTBOPOB 4 OIIK-13yB
OIIK-33yB
I1K-18 3yB
3.1. OcoOGeHHOCTH aaCcOpPOLUU U3 KHUIKHUX 1 3/2 2 6 [TonrotoBka Kk  ;abopaTopHO-|YCTHBIHM onpoc (cobecenoBa-
pactBopoB. [IpuMeHenune ypaBHeHHi JleH- MPAKTUYECKOMY 3aHATHIO. BbI-|HUE); 1abopaTopHble pabOThI
rMiopa 1 ['eHpu ans onmucaHus aacopouuu MOJTHEHHE MPAaKTHYECKUX paboT
MOBEPXHOCTHO-aKTUBHBIX BELIECTB U3 pac- (peuieHue 3aay).
TBOPOB
3.2. Ypasuenue [umkosckoro. Omnpenene- 1 4 2 6 [TonroroBka k ceMHHAPCKOMY, CeMuHapckoe 3aHATHE
HHUE CTPOEHHUsS aJCOPOIMOHHOIO CIIOS M pas3- PAKTUYECKOMY 3aHSITHIO ITpoBepka MHANBUYAIBHBIX




AynutopHas
KOHTaKTHas paboTta
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MEpOB  MOJIEKYJ] IOBEPXHOCTHOAKTHBHBIX Beinonuenue pacuetrHo- 3aJjaHuif
BELIECTB rpaduuecKoil paboThI
Wtoro no pazneny 2 |72 | 4 12
4. lucniepcHble CUCTEMBI U X CBOICTBa 4 OIIK-13yB
OIIK-33yB
I1K-18 3yB
4.1. DNEeKTpPOKNHETHYECKHE CBOMCTBA 2 2 |221 6 BeinmonHenne mnpakTHueckux pa-|YCTHbIM ompoc (cobecenoBa-
00T (peeHue 3amayq). Hue); 1abopaTopHbIe paboThHI
4.2. MonexynsapHO-KHHETUYECKHE CBONCTBA. 2 2 6 [Touck nonomHUTENbHON HHpOpP-|CeMuHapcKoe 3aHATHe
OnTHyeckue CBONCTBA. MAalliH I10 33JaHHON TemMe IIpoBepka HMHIAMBUAYAJIBHBIX
[TonGop, omucaHue, 3KCHEPTHas |3aJaHHMA
OIleHKa caiToB MHTEepHEeT
Hroro no pasneny 4 2 |4/21 12
5. YCTOWYMBOCTD JUCIIEPCHBIX CUCTEM 4 ITonroroBka Kk cemMuHapcKomy,|CeMHHAapCKOE 3aHATHE OIIK-13yB
MPaKTUYECKOMY,  J1abopaTOpHO- OIIK-33yB
IIPAKTUYECKOMY 3aHATHUIO I1K-18 3yB
5.1. CeaumeHramus, CEIUMEHTAIMOHHBINA 2 4121 4 BrimontHeHNE MpakTHYECKUX pa- | Y CTHBIN onpoc (cobecenoBa-
aHaJIn3. DJIEKTPOJUTHAS KOATYJ IS 00T (perieHue 3a1ay). HUE); 1a00paTopHbIe PabOTHI
5.2. Cucrembl ¢ XUAKOW M razoo0pa3HON 2 2 4,15 |CamocTosiTeNbHOE U3y4eHUe CeMuHapckoe 3aHATHE
JTUCTIEPCUOHHON CpENoN: CYCIEH3UH, IMYJb- y4eOHOIl U HAy4YHO JTUTEepaTyphbl
CHH, TIEHBI, a9PO30JIH
Hroro mo pazneny 4 1421 | 2 8,15 |Bmmonnenue nmpaktuyeckux pa- |I[IpoBepka nnnuBuayanpHbix |OIIK-13yB




1
AynutopHas 8 fc;é\ J_En
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T
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2 S s yCIeBaeMOCTH U > s 8
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= | 2E|EE| B& = @ =
= |3 2| %2 e s =8
g | s8] &g 25 S
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0ot (pemreHue 3aaay). 3ananuii. KoutponpHas pado- |OIIK-33yB
KonTponbHas pabora Ta I1K-18 3yB
HToro nmo tucuunjinHe 17 |17/6MA{17/6A| 54,15 JK3aMeH

W — B ToM uucIte, 9ackl, OTBEACHHBIE HA pab0OTy B MHTEPAKTHBHOU (hopMe.
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5 Oopa3oBaresibHbIC U HH(POPMALIMOHHBIE TEXHOJIOTHH

B npouecce npenopaBanus aucuuiuinHel «KoutonaHas XUMuUsA» NPUMEHSAIOTCS TPagULIM-
OHHBIEC, UHTEPAKTHBHBIE U WH(OPMAIIMOHHO-KOMMYHUKALIMOHHBIE 00pa30BaTEbHBIE TEXHOIO-
THH.

1) Tpaouyuonnvie obpazosamenvivie mexHoio2uu OPUSHTHUPYIOTCS Ha OpraHHU3AIUI0 00-
pa30BaTENILHOrO MpoLiecca, MPEANOJIAraloLlyI0 MPSAMYIO TPAHCIALMIO 3HAHUN OT MPErnoAaBaTes
K CTYICHTY (IIPEUMYIIECTBEHHO Ha OCHOBE OOBSCHUTEIHHO-MILTFOCTPATUBHBIX METOAOB 00ydYe-
HUs). YueOHas AeATeNbHOCTb CTYACHTAa HOCUT B TaKUX YCIOBMAX, KaK MPaBUIIO, PENPOJYKTHB-
HBIN Xapaktep. PopMbl YUeOHBIX 3aHATHIL:

- NndopmanmonHas jiekuus — nocieJ0BaTeIbHOE U3JI0KEHUE MaTepuania B AUCLHUILINHAD-
HOU JIOTHKE, OCYIIECTBIIIEMOE MPEUMYIIECTBEHHO BepOATbHBIMU CPEACTBAMU (MOHOJIOT TPEIo-
JlaBaTers).

- Ha nmpaktuueckom 3aHaTHN ceMHHAp — Oecena mpenojaBaTess U CTyACHTOB, 00CYXIeHHE
3apaHee MOATOTOBJIEHHBIX COOOIIEHUH 10 KaXIOMy BOIIPOCY IUIaHa 3aHATHUS C €IMHBIM JJIs BCEX
MepPeYHEM PEKOMEHIYEMOM 00513aTeIbHON U TOTIOTHUTEILHOW JTUTEPATYPHI.

- IIpakTuyeckoe 3aHATHE, MOCBSIIEHHOE OCBOGHUIO KOHKPETHBIX YMEHHUI M HABBIKOB I10
IPEJIOKEHHOMY aJITOPUTMY.

- JJaGopatopHas pabota — opranuzanusi yaeOHoOW paboThl ¢ peaJbHbIMU MaTE€PUATbHBIMU U
MH(OPMaLMOHHBIMU OOBEKTaMH, SKCIIEPUMEHTAIbHAs padoTa C aHAJIOTOBBIMH MOJEISIMHU pe-
QJIBbHBIX OOBEKTOB.

2) Unmepaxmuenvle mexnonoeuu — OpraHu3alys 00pa30BaTEIbHOTO Mpolecca, KOTopas
npearnonaraeT aKTUBHOE W HEJIMHEHHOE B3aUMOJIEMCTBUE BCEX YYAaCTHHMKOB, JIOCTHXKEHHE Ha
ATON OCHOBE JMYHOCTHO 3HAYMMOTIO JUIsl HUX 00pa3oBaTesibHOTO pesynbrara. Hapsiny co cre-
[UATM3UPOBAHHBIMU TEXHOJIOTUSAMHU TAKOI'O POJia MPUHIMII HHTEPAKTUBHOCTH MPOCIIEKHBAETCS
B OOJIBIIMHCTBE COBPEMEHHBIX 00pa30BaTENbHBIX TEXHOJIOTHH. IHTEepaKTUBHOCTH MOIpa3yMeBa-
€T CyOBeKT-CyObeKTHbIE OTHOILIEHHUS B XOJ€ 00pa3oBaTelIbHOIO Ipolecca U, Kak CIEICTBHE,
(dbopMupoBaHUE caMoOpa3BUBaroLIeiics HMH(OpPMaLMOHHO-pecypcHOl cpenbl. Dopmbl yueOHBIX
3aHATHI:

- CemuHap-nuckyccus (Ha MPaKTUYECKUX 3aHATHUAX U Ja00paTOPHBIX paboTax) — KOJIIEK-
TUBHOE 00CYX/I€HHE KaKOro-I100 CIIOpPHOro BOIpPOCa, MPOOIEMbl, BBISBICHHE MHEHH B TpyIIIe
(MEXrpynmnoBoi AUAJIOT, TUCKYCCHUS KaK CIIOp-AHalIor).

3) Ungopmayuonno-KoMMyHUKAYUOHHBIE 0OPA306aMENbHBIE MEXHOL02UY — OPTraHU3aLHs
00pa30BaTeNbHOTO MpPOIEcca, OCHOBAHHAS HAa NMPUMEHEHHH CIEIHMaIN3UPOBAHHBIX MPOrPAMM-
HBIX CpeJl U TEXHUYECKHUX CPe/ICTB paboThl ¢ nH(popManueid. PopMbl yueOHBIX 3aHATHHI:

- Jlekuusi-Bu3yanu3anus — U3JI0)KEHHUE COAEpkKaHMs COMPOBOXKAAETCS Mpe3eHTanuei (jae-
MOHCTpale yueOHbIX MaTepranoB, MPEACTAaBICHHBIX B Pa3JINYHBIX 3HAKOBBIX CUCTEMax, B T.4.
WUTIOCTPaTUBHBIX, IPaUUeCcKuX, ayino- U BUJIEOMATEPHAIIOB).

- [IpakTryeckoe 3aHsATHE B OPME MTPE3EHTALIMH — IPE/ICTABIECHUE PE3YIbTAaTOB MPOEKTHOM
WIM HCCIIEI0BATENIbCKON JEATENIbHOCTH C MCIOIb30BAaHUEM CIIELHUAIN3UPOBAHHBIX MPOrpaMM-
HBIX CpENl.



6 YueOHO-MeTOIMYeCKOEe 00ecleyeHrne CaMOCTOSITeIbHOM padoThl 00y4YarOLIUXCsl

[To mucrmmnmae «KoimonaHas XuMHS» NPETyCMOTpEHa ayJUTOpHAas M BHEAYAWTOPHAsS
caMmocCTosTeNIbHas paboTa 00ydJaroIIMXCsl.

AynuropHas caMoCTOsITeNnbHas padoTa CTYIEHTOB NPEAIoJaraeT peleHne KOHTPOIbHBIX
3aj1a4y Ha MPAKTUYCCKUX 3aHITHUSX.

CamocrostenbHas pabota no aucuuiumHe «KoyutonnHas Xumus», HanpaBIeHHAs Ha yT-
JTyOJICHUE M 3aKpEIUICHUE 3HAHWI CTYJCHTA, HA Pa3BUTHE MPAKTHYSCKUX YMECHUH, BKIIIOYACT B
ce0s cienyronme BUIbl padoT:

- paboTa C JeKIIMOHHBIM MaTEePUAIIOM;

- U3y4CHUE TEM, BBIHECEHHBIX Ha CAMOCTOSTEIILHYIO IIPOPAOOTKY;

- BBIIIOJTHEHUE JIOMAITHUX WHANBUAYaIbHBIX 3a/[aHUH;

- IOJITOTOBKA K KOJUIOKBHYMaM H J1a0OpaTOPHBIM paboTaM;

- IOJITOTOBKA K DK3aMECHY.

JlabopaTopHblie padoThI:

Jlaboparopnas pabora Ne 1. «AncopOiusi pacTBOPEHHOTO BEIIECTBA HAa TPaHMIIE pasjeia
ha3 «KUIKOCTH — Ta3»»

Jlaboparopnas pabora Ne 2. «ApncopOuus BemIeCTB M3 pPAcTBOPOB Ha TBEPIBIX
agcopOeHTax»

JlaboparopHnas pabota Ne 3. «MloHOOOMEHHAsT aICOPOLIHSI»

JlaGoparopHas padota Ne 4. «3nekrpodopes»

JlaboparopHas pabota Ne 5. «CenMeHTAIIMOHHBII aHATTH3».

Bomnpocsl 1151 caMoCTOATEIbHOM PadoThl 00y4AKOIIUXCH
1. Bkian pycckux y4€HBIX B pa3BUTHE KOJUIOMIHOM XUMUU. 3HAYCHUE KOJUTOMIHOW XUMUH.
2. CocTaBUTb CXEMbI CTPOCHHSI MULIEILT KOJJIOUHBIX PACTBOPOB 110 33/1aHUIO.
3. I'pyboauciepcHbIe CUCTEMBI. DMYIIBCHH, TIEHBI, CYCIICH3UH, a3P030Ji. METObI MOIYICHUS.
Y CcTONYMBOCTD, CTAOMIIN3AIUS U PA3pYLICHHE.
4. CBoiicTBa 30J1€i, CTPOEHHE YACTHIL 30J15. Y CTOMUNBOCTD, KOATYJISIUS U CTA0MIN3aIMs 30J1€H.
5. Metobl onpesieneHns HOBEPXHOCTHOTO HATSKEHHS.
6. BausiHue nucnepcHOCTH Ha (PU3HKO-XUMHUYECKHUE MTPOLIECCHI.
7. OnTudeckue MeTo/Ibl ONpeAeIeHNs JUCTIEPCHOCTH.

IIpumepHoe nHAMBUAYATbHOE foMamnHue 3aganue (U3):
Pabota cocTouT U3 4 TUNIOB pacueTHBIX 3a]au:

1) pacueT OCHOBHBIX XapaKTEPUCTHK MOBEPXHOCTHOTO CJIOS, PA3IMUYHBIX MAPaMEeTPOB, MO-
CTOSIHHBLIX BEJIMYMH U IIOKa3aTeJIEd CBOIICTB AUCTICPCHBIX CUCTEM.

2) pacyet aacopOIIMOHHBIX PABHOBECHI B PA3IHUHBIX CHCTEMaX

3) pacyer U MOCTPOEHNE KPUBBIX CEAMMEHTAIINN U PACIIPEeNICHIS YaCTHII 110 JaHHBIM Ce-
JTUMEHTAIIMOHHOTO aHaN3a

4) cocraBnenue (HopMyIIbl MUTIEIUTBI 30J151.

3agaua 1.

Abdp030Jb PTYTH CKOHICHCHUPOBAJICS B BUE OOJBIION Kariu o0beMoM 3,5 oM. Omnpene-
JIUTE, HACKOJBKO YMEHBIINWJIACh MOBEPXHOCTHAS SHEPTHsl PTYTH, €CIU JUCIEPCHOCTh adPO30JIsd
cocraBisiia 10 Mxm ™. [loBepxHOCTHOE HATSKEHUE PTYTU IpUMHTE paBHbIM 0,475 I[)K/MZ.

3agaua 2.

Hwuxe npuBeneHs! naHHbe 00 afcopOIMM MapoB BOJbl MaKpOMOPHUCTBIM CHIIMKAarejiem

NP KOMHATHOW TEMIIEpaType:
p-lO'z, ITa 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

[Tonw3ysck ypaBHEHHEM JIeHTMIOpa, ONpeieuTe NPeAeIbHY0 €MKOCTh CHIIMKAresl.
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3amaua 3.

[TocTpoHuTh CEAMMEHTAIMOHHYIO KPUBYIO, PAacCUMUTaTh M IOCTPOUTH HHTETPAIBHYIO H
Qg epeHIMaIbHy0 KPUBBIE PacIpeIeIeHUs] YaCcTUI] BOPOHEKCKON TTIMHBI B BOJE, MOJB3YSICH
rpaduYecKUM METOJIOM 00paOOTKK 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 ocemanns H = 0,09 m; BsI3KoCTh 1) = 1-10° [Ta-c; IUIOTHOCTH TJIMHBI p = 2,72-10°
KF/M3; IJIOTHOCTh JUCIIEPCHOHHOMN CPENbl po = 1-10° kr/vC.

3amaua 4.

CocraBbTe popmynry mutemibl 30551 CaSOy4, MOTYUYEHHOTO MYyTEM CMEIIMBAHUS IBYX
pactBopoB: CaCl, ¢ konnenrpanueit 0,002 monbskB/1 00beMoM 9 Mt 1 Alp(SO4)3 C KOHIIEHTpA-
nueit 0,01 MoapdKB/1 00beMOM 30 MII.

TeMbl NPAKTHYECKUX 3aHATHIA:

1. Tlonatue o OHCIEPCHBIX M KOJUIOMIHBIX cHcTeMax. Kiaccumduranmuu IucrepcHbBIX
cucteM. MeToapl MOIy4YeHUs IUCHEPCHBIX CUCTEM: AMCIIEPTallUOHHBIE M KOHICHCALMOHHBIE,
METOJI NenTU3auu. MeTo bl OUUCTKH JUCIEPCHBIX CUCTEM.

2. AncopOLMOHHBIE SIBICHHS Ha Pa3IMYHbIX T'paHuLax pas3zaena (as. AncopOuus Ha TpaHuLe
TBEPJIOE TeN0-Ta3. AJCOpOIHS Ha TPAHUILIE )KUIKOCTh-Ta3. AJIcopOLus U3 pacTBOPOB.

3. DIEeKTPOKMHETUYECKUE CBOMCTBA AUCIIEPCHBIX CUCTEM. DJIEKTPOKMHETUYECKUE SIBJICHUS:
CoBpemennbie npesacraBieHus o crpoenun JIC. CtpoeHue KOJIOUIHBIX MuUleul. BrusiHue
uHANG(EepeHTHBIX U HEUHAU(P(EPEHTHBIX 3JEKTPOJIMTOB HAa BEJIWYMHBI 3JIEKTPUYECKOTO,
AIIEKTPOKUHETHYECKOTO U ToTeHIHana Tudy3Horo cios. SBieHue mepe3apsakud KOJUIOMIHBIX
qactull. M3o03nexkTpuueckoe cocrosiHue. M3MmepeHue sIeKTPOKMHETHYECKOro IMOTEHIHUala W3
SIBIICHHUI 3JIeKTpodopesa u aeKTpoocMoca. Y paBHeHus I enpmrombiia — CMOITYXOBCKOTO.

4. CeguMeHTalMs, CETMMEHTAMOHHBINA aHaIN3. AHAIN3 KPUBBIX CEIUMEHTALUH.

5. CucteMbl ¢ XKUAKOW JAUCIIEPCUOHHON cpefoi. XapaKTepuCcTUKa OCHOBHBIX JUCHEPCHBIX
cucteM. CycneH3uu, 30J4, IIEHbI, 1ACThI, SMYJIbCUU.
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7 OueHoYHbIE CPeCTBA JIJIsl IPOBeIeHH s POMEKYTOYHOM aTTeCTALMU

a) [lnanupyembie pe3yJbTaThbl 00yUYeHHS U OLlEHOYHbIE CPEACTBA ISl IPOBEJEHUS MPOMEKYTOYHOM aTTeCTAllUN

CTpyKTypHBIii
JJIEMEHT
KOMIETEHINH

[Inanupyembie pe3ysbTaThl 00y4CHHS

OneHouHbIE CpECTBA

OIIK-1 cnocoOHOCTBIO H TOTOBHOCTBIO HCIIOJIB30BaTh OCHOBHEIE 3

AKOHBI CCTCCTBCHHOHAYYHBIX NUCIIUILUINH B HpO(i)eCCHOHaHLHOﬁ ACATCIIbHOCTH

3HaTh

- OCHOBHBIE 0a30BbI€ IMOHATHSA M 3aKOHBI I10-
BEPXHOCTHBIX SIBJIEHUA M JUCIEPCHBIX CHUC-
TEM,

- METOJBI M1 METOAUKH KAdueCTBEHHOTO M KO-
JINYECTBEHHOI'O OMHUCAHUS TMOBEPXHOCTHBIX
SIBJICHUM, BUJbl M CBOWCTBA JUCIIEPCHBIX
CUCTEM, METOJIbl UX CTa0WIM3alH U pas-
pylieHus;

- OCHOBHBIE METO/IbI YIIPABJIEHUS IIPOLIECCAaMU

B JUCIICPCHBIX CUCTEMAX IJIA pCIICHUA 3a/1a4 B

po(hecCHOHANBLHOM NesTEeNbHOCTH.

TeopeTHUecKre OCHOBBI Kypca «Koymonanas xumusy». KoanuecTBeHHbIE XapaKTEPUCTUKH K C-
MEePCHBIX cUCTeM, POpMYIbl A uX pacuera. Kiaccudukamuio TUCHIEpCHBIX CUCTEM B 3aBHCH-
MOCTH OT NMPU3HAKA, 10 KOTOPOMY WX MOKHO KiaccuuuupoBats. OCOOeHHOCTH (HU3NIECKOH U
xuMudeckor amcopounn. Knaccudukamuio uzorepm aacopomuu. Ypasuenue I'enpu, ['m60ca,
BOT. CymHoCTh METO/I0B MOIYUYEHHUS] KOJUIOMAHBIX pacTBOPOB. OCHOBHBIE METObl OYUCTKU
3o1ei. OnTuueckue sIBICHUs KOUIOMAHBIX cucteM. OcHoBbl Teopun ctpoenus JIIC. Cym-
HOCTb 3JIEKTPOKMHETUYECKHUX ABJIeHUH. BiusHue anexTponutoB Ha crpoerue [I9C u Benuuuny
-noteHuuana. Cymuocts aupdysun, ocMoca, (pakTopbl BAUSIOMINE HA 3TH BeIUYUHBL. DakTo-
PBI arperaTUBHOM YCTOMYMBOCTH 30JICH.

YMmeTn

- IPUMCHATH OCHOBHBIC 0a30BbIe MOHATUS U
3aKOHBI MOBCPXHOCTHBIX SIBIICHHH U Juc-
MNEPCHBIX CUCTEM Ui NPOBCACHUS SKCIICPU-
MEHTOB C HUMH,

- UCTIOJIb30BAaTh METOAbI MU MCTOAMKH Kaydc-
CTBCHHOI'O MW KOJHYCCTBCHHOI'O OIIMCaHUA
MOBCPXHOCTHBIX SIBJICHHMH M CBOICTB JUC-
ICPCHBIX CUCTEM,

- IPUMEHATh OCHOBHBIE METOJbI YIIPABICHUS
IIPOLIECCAMM B AUCIEPCHBIX CHUCTEMAX IS pe-
HIeHUs 3a7a4 B MPO(ECCUOHATBHON IesATelNb-

HOCTH.

CTpouTh M30TEPMy MOBEPXHOCTHOIO HATSKEHUS M ONpPENeATh IpaduuecKd MOBEPXHOCTHYIO
aKTUBHOCTB. OOBACHATH XapakTep pa3IMyHbIX U30TepM ajacopOumu. Onpenensirs pazMep KoJ-
JIOUJHBIX YaCTHUI] UCXOJS U3 ONTUYECKUX CBOMCTB KOJUIOMIHBIX crcTeM. CoCTaBIATh (hOPMYJIbI
Mutert. PaccauTeiBaTh mopor koaryssimud. OnpenensiTe MeXaHu3M KOATryJISIIHH.

Hanwucate ¢popMynbl MULIEIT CIETYIOIUX 30JI€H:

a) 3011 kapbonara 6apust BaCO3, cTabmim3upoBaHHOTO XJIOPUIOM Oapus;

0) 3015 cynbduaa ceunna PbS, crabunusupoBaHHoro cynbhuaoM HaTpHs;

B) 307151 Opomua cepedpa AgBr, cTabUIN3UPOBAaHHOTO HUTPATOM cepedpa;

r) 30J1s1 Tuapokcua xesnesa Fe(OH)s, crabunusupoannoro Fe(NO3)s;

1) 3011 xjopuaa ceuHia PbCl,, cTrabunm3npoBaHHOTO XJIOPHUIOM KaJlus;

e) 3011 cyibdara 6apust BaSO4, cTaOUIN3UPOBAHHOTO CYNIBb(HATOM KaJIHs.

TectoBble 3a/1aHns O TUCIUILIMHE!




CTpyKTypHBIii
JIEMEHT
KOMIETEHINH

[Tnanupyemble pe3yabTaThl 00yUSHHS

OneHouHble CpeCTBA

TECT Nel

1.Pazmep KOJUIOMIHBIX YaCTHI] COCTABIIACT (M):

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

2.0co0ble CBOMCTBA JUCIIEPCHBIX CUCTEM OOYCIIOBJICHBI:

1) MaseIM pa3MepoM YacTHUI] U OOJIBIION MEeXK(Pa3HOI MOBEPXHOCTHIO;

2) MaJIbIM Pa3MEpPOM YaCTHIl U MaJioi MeK(a3HOM MOBEPXHOCTHIO;

3) GOJIBIIMM pa3MepPOM YaCTHI] K OOJIBIION MekK(a3HOU MMOBEPXHOCTHIO;

4) GOJIBIIMM pa3MEPOM YaCTHI] M MAJION Mex(a3HOM MOBEPXHOCTHIO.

3. Ilpu kiaccuduKanuyu IUCIEPCHBIX CHCTEM IO arperaTHOMY COCTOSIHHIO TUCIEPCHOM
¢da3bl (1.¢.) 1 AUCTIEPCUOHHON cpebl (J1.C) B a9P030JIsX B KAUECTBE JI.C. BBICTYIIACT:

1) ras.

2) KUAKOCTb.

3) TBep10€ BEILIECTBO.

4) mnazma.

4.KonnouaHsle cUCTEMBI B KOTOPBIX PacTBOPUTENH(BO/a) B3aUMOJICHCTBYET C KOJUIOUI-
HBIMU YaCTHIIAMHU:

1) ruapodusbHbIE;

2) ruipodoOHEIE;

3) rerepoduIIbHEIE;

4) rpyboaucepcHbIe

5. KomonHelie cucTeMbl MOTYT OBITh MTOJTy4YEHbI CISTYIOIUMH METOJaMHU:

1) KOHIEHCAIMEN WU TUCTIEPTUPOBAHUEM.

2) HelTpanu3anueil nin 3aMeIeHUEeM.

3) monumop(dHOTO MpeBpaIieHusl.

4) noHHoro ooMeHa.

6.1oHBI, tocTpanBaroIie KPUCTAUITMYECKYIO PEIIETKY s/Ipa, HA3bIBAIOTCS:

1) noTeHIManONpeaeISIOIIMA HOHAMH.

2) IPOTHBOMOHAMH.

3) aicopOLMOHHBIMUA HOHAMH.

4) cBOOOHBIMU HOHAMH.
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CTpyKTypHBIii

JIEMEHT [Tnanupyemble pe3yabTaThl 00yUSHHS OneHouHble CpeCTBA
KOMIETEHINH
7. KakoBa cTpyKTypa MULIEIIbI KOJUIOUAHOTO PacTBOpa, 00pa3oBaHHOrO JOOABICHHEM K
AgNO3 u3osiTka KCI:
1) {m[AgCI]xCI-}xCl-;
2) {m[AgCIIxK+}xK+;
3) {m[AgCI] nCl—(n — x)K+}-x xK+;
4) {m[AgNO3]xNO3}x+.
8. MonekynsapHO-KMHETUYECKUE CBOMCTBA JUCIIEPCHBIX CUCTEM OOYCIIOBJICHBI:
1) XaOTUYECKUM JBHIKCHUEM YaCTHII.
2) 3aTyXaroIKM BO BPEMEHH JBHIKCHUEM.
3) cTpOro ymnopsiiOYHbIM JBHKCHUEM YaCTHII.
4) paBHOYCKOPEHHBIM JIBUKCHHUEM.
9. Ecnu moniepeyHsbIid pa3Mep YacTHI] TUCIIEPCHOH (ha3bl MEHBIIIE JUTHHBI BOJHBI CBETA, TO
Habmogaercs:
1) paccesinue cBera.
2) mpeIOMIICHHE CBETA.
3) oTpaxkeHHE CBETA.
4) MpoXOXKJICHUE CBETa
10. SIBneHue mepeMenieHus JUCTIEPCHOM Cpeibl Yepe3 HEMOIBUKHYIO TOPUCTYIO TIepero-
POIKY MOJ I€HCTBUEM BHEUIHETO JIEKTPUUECKOTO OIS HAa3bIBACTCA:

1) 37EKTPOOCMOCOM.
2) yIbTPaMHKPOCKOIIHEH.
3) HedenomeTpueii.
4) TypOuIMETpUCH.

Bnanets - IPaKTUYECKMMH HABBIKAMU  IPOBEACHUS | JIOTMYECKHM MBIIUICHHEM, YTOOBI TOHMMATh B3aUMOCBS3b XUMUYECKUX MPOIECCOB U SBICHUI

OKCIICPUMCEHTOB JIsI HCCICAOBAaHHUA ITOBEPX-
HOCTHBIX SIBJICHUH U JUCIICPCHBIX CUCTEM,

- HaBbIKaMH MW MCTOJHKaMH KadyC€CTBCHHOI'O
U KOJIMYCCTBCHHOI'O OIMMHCAHUSA MOBCPXHOCT-

C Pa3IMYHBIMHU O0JIACTSAMHU TEXHUKU U HAYKH, JOJKEH BIIAJIETh SI3bIKOM, YTOOBI SICHO HU3JIaraTh
CBOU MBICIIH, JOJDKEH BJIAJETh MAaTeMaTHUYECKUM allapaTtoM, YTOObI MPOU3BOJUTH HEOOXOAH-
MbI€ pacueThl, HaIPUMeEp, JIOTapu(PMUPOBAHNEM, HHTETPUPOBaAHUEM, TU(PPEPEHIUPOBAHUEM.
3aza4uu JIsl CAMOCTOSATEIBHOTO PEIIECHNUS:
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CTpyKTypHBIii
JIEMEHT
KOMIETEHINH

[Tnanupyemble pe3yabTaThl 00yUSHHS

OneHouHble CpeCTBA

HBIX SIBJICHUM W CBOWCTB JMCIEPCHBIX CHC-
TEM,

- HaBbIKaMU NMPUMEHEHUSI OCHOBHBIX METO0B
YIPaBJICHHS MTPOLIECCAMH B JUCIIEPCHBIX CHC-
TeMax I penieHus 3a/1a4d B IpodeccroHab-
HOM NeITCIILHOCTH.

3anava 1. Onpenenuth yACIbHYIO MOBEPXHOCTh AKTUBUPOBAHHOTO YIJIS, €CJIM MaKCHMaJIbHAs
3 2 o
aacopOuus [', amuHo’a paBHa 2,20-10™ Monb/M*, a miIomaab, 3aHUMaeMasi MOJIEKYJION cupTa

MIPU HACBIILIEHUH, S0=30-10"?" m?,

3amaya 2. ApjcopOuus  BOJOpPOJa Ha  JKEIE3HOM
aun 7 = 60cu® /1002. S = 5,0 10% MZ/MOJICKyJIa Ho.
OnpenenuTth yaeIbHYI MIOBEPXHOCTH aJICOPOCHTA.
3amava 3. B TaOnuie npuBEACHBI 3HAYCHHS MOBEPXHOCTHOTO HATSKEHUS pacIulaBa jKelie3a

npu 1600°C ¢ noGaBkamu cepsr.
[S], am% 0

o lda? | 1800

KaTajinu3aTope IIpu HacChbIIIC-

0,03
1690

0,07
1610

0,10
1540

0,20
1400

0,30
1310

0,40
1220

1. OnpenenuTh aicOpOIUIO Cephbl HA TOBEPXHOCTHU PaCIIaBa.

2. TlocTpouTh U30TEPMY aJICOPOITHH CEPHI.

3. Onpenenuth BeIMUUHY NpeaAenbHoM agcopoumu [.

4. OnpenenuTs TIONIAAh TOBEPXHOCTH, MPUXOSIIYIOCS Ha aTOM CEPBHI.

OIIK-3 roTroBHOCTBIO HCIIOJIL30BaTh 3HAHHS O CTPOCHUHN BCUICCTBA, IPUPOJLC XHMHYECKOM CBSI3U B PAa3JIMYHEBIX KJIacCaX XUMHUYCCKUX COGI[I/IHGHI/Iﬁ JJI IIOHUMAaHU s
CBOMCTB MaTCpraJIOB U MCXAHU3Mad XUMHUYCCKUX ITPOLECCCOB, IIPOTCKAOIINX B OKPYKAOIICM MUPC

3HaTh

- OCHOBHbBIE 0a30BbLIE MOHATHUS U 3aKOHBI XHU-
MHUH, OOIIME 3aKOHOMEPHOCTH MPOTEKAHUS
XUMHNYECKUX peaKHI/Iﬁ B pas3IMYHbIX XUMHUUC-
CKUX CHUCTEMaXx;

- METOJBI aHaJdM3a M O00O0OIIEeHUs pe3ylbTa-
TOB D3KCIIEPUMEHTa JJIsI CaMOCTOSITENBHOTO
OOBSICHEHHS MeEXaHH3Ma MIPOTCKAHUA TII0-
BEPXHOCTHBIX SIBJICHUI;

- METO/Ibl aHaJIN3a U 0000IIeHHSI Pe3yJIbTaTOB
SKCIICPUMCHTA JJII CAMOCTOSATCIIBHOT'O OGT:SIC-

[Tepeuenb TeOpeTUUECKHX BOIPOCOB K AK3aMEHY:

1. HazoBure BakHelIIHEe TPU3HAKK 00BEKTOB, U3yU4aeMbIX KOJUIOMAHON Xxumueid. [IpuBenute
MIPUMEPBI TUTTUYHBIX TUCTIEPCHBIX CUCTEM.

2. UYto Takoe MOBEPXHOCTHOE HATSHKEHHE, B KAKUX EIMHHUIAX OHO H3MepseTcs? Y Kakoi

YKUJKOCTH OHO OOJIbIIIe — BOJIBI Mtk OeH3051a? OTBET MOTHBUPYHTE.

Uro Takoe aare3us u cMauuBanue? YTo Takoe KpaeBou yroja cMauvBaHuUs?

4. Kaxk BbI 00BSICHUTE, YTO BOJIa PACTEKACTCS MO YHCTONW MOBEPXHOCTU CTEKIA, & €CIIH Ty Ke
MOBEPXHOCTh MOKPHITH TOHUAKIIEH TMJICHKON XKUpa WK YIIE€BOAOPOAa, TO BOAa Ha TaKOM
MOBEPXHOCTU COOMpPAETCs B KaIu?

5. Kakyio mnosepxHocTs HasbBaioT ruapodoonoit? Kakyro ruapodunsaoii? Ilpusenure

w
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[Tnanupyemble pe3yabTaThl 00yUSHHS

OneHouHble CpeCTBA

HEHUS MeXaHu3Ma (U3UKO-XUMHYECKUX MPO-
1IECCOB B JUCIEPCHBIX CUCTEMAX U MPOSIBIIE-
HUS UX CBOWCTB.

o

10.

11.

12.

13.

npuMepsl. Kak ruapodoOHyr0 MOBEpPXHOCTh MPEBPATUTh B THAPODUIBLHYIO M Ha000pOT?
IIpumepsl.

Uro takoe dmoTanusa? Ha yem ona ocHoBaHa? [losicHuTE Ha M3BECTHBIX BaM IIpUMeEpax.
Uro Takoe kanwuisgpHas KoHAeHcanusa? Moryr au  mapel, HalpuMep, BOJbI
CKOHJICHCUPOBATbCSA B JKHUJKOCTb, €CIIM JAaBJICHUE €€ TapoB MEHBIIE JIaBJICHHS
HACBIIICHHOTO Iapa, MPUBEJCHHOTO B CIPAaBOYHUKE MpH JaHHOW Temmeparype? OTBeT
MOSICHHTE.

Uto Takoe aacopbuus, amcopOeHT, aacopbar? [IpuBenure mpuMepbl 3TOTO SIBICHHUS, C
KOTOPBIMH BBl CTAJIKUBAIIUCH B OBITY.

Kakyroo ancopOumro Ha3pIBalOT MOHOMOJICKYIsipHO#H? Kakyro mommumonekynsipaoi? K
KaKoMy BUIY aJCOPOIIMH OTHOCUTCS ypaBHeHUE JIPHrMIOpa, MOSCHUTE CMBIC BXOASIINX B
HETO BEJINYHH:

A=A, P A=4.. K
1+xp 1+xc

[TosicHuTe cCMBICT BENWYUH, BXOAAIUX B (yHIAMEHTAIBHOE aJCOPOIIMOHHOE YpaBHEHHE
I'n60ca:

C
= 4o

RT dc

Kakyro Benmn4nHy Ha3bIBalOT IOBEPXHOCTHOW aKTUBHOCTBIO?
Kak BBl 00BsCHUTE, YTO TMOBEPXHOCTHAs AaKTUBHOCTb BaJEPbSHOBON KHCIIOTHI
(C4H9COOH) mpumepsno B 10 pa3 Boiie, uem npornuonosoii (C2HsCOOH)?
[TosicauTe cmbIcn BeMuKH, BXoAAmux B ypaBHeHne bOT. Kak nmo aTomy ypaBHeHHIO pac-
CUUTATh YJIEJbHYIO TOBEPXHOCTH aficopOeHTa?

e Au-c-%s
-2+ c-DPp]

Uto Takoe MOHHBIN 00OMEH U HOHOOOMEHHBIC aJicopOeHThI? [IpuBeanTe MprUMeEpHl MPUPOI-
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[Tnanupyemble pe3yabTaThl 00yUSHHS

OneHouHble CpeCTBA

14.
15.
16.
17.
18.
19.

20.

21.

22.

23.

24,
25.

26.

27.
28.

29.

HBIX ¥ UCKYCCTBEHHBIX HOHOOOMEHHUKOB.

Kak ¢ moMons10 HOHOOOMEHHHKOB YCTPAHUTH JKECTKOCTH MPUPOTHOM BOIBI?

Urto takoe xpomarorpadusa? Ha yem ocHoBaHa u T11e ucnonb3yetcs? [IpuBeaute mpuMepsl.
Uro Takoe OpOYHOBCKOE JABWKCHHE, YeM OHO 00YCIIOBICHO? MOXHO JIi ero HabJIi1aTh B
JUCIIEPCHBIX CUCTEMAX C pa3MepaMM YacTHULl ITOPSAIKA 10 - 10” M? OTBeT MOSCHUTS.

B yem cyrb ceaumentannoHHoro aHanuza? C kakod 1enpio ero ocymecTtisitor? Kax
0OBIUHO MPEACTABISAET PE3yIbTAaThI 3TOT0 aHamu3a?

Uro Takoe ceIMMEHTAMOHHO — AU y3rnoHHOEe paBHOBecue? MOXKET JI OHO YCTaHOBUTh-
cs B rpyoonucniepcHbix cuctemax? [louemy?

Urto Takoe ABOMHON AeKTprUecKuil cioii? KakoBbl TUTTMYHBIE MEXAaHU3MBI €0 BO3HUKHO-
BeHMs1? OTBET NOSICHUT.

UTro moHMMAIOT MOJ TOJIIMHON MIOTHOM M Auddy3Hoi yactu JDC? VBenuuutcs wim
yMeHbIIUTCS ToimuHa auddysHoi yactu 12C npu yBelIWYeHUN KOHIIEHTPALUHU JIEKTPO-
nuta B pactBope? OTBET MOSCHUTD.

Uro Takoe 3JeKTPOKMHETHUYECKUN NoTeHnuan? KakoBa ero cBs3b CO CKOPOCTBIO IepeMe-
IIEHUS YaCTHI] TIPU dJIeKTpodopese?

Kakne ocHOBHBIE ONTHYECKHE SIBIEHUS HAOIIOAAIOTCS MPH MaJeHUM Jiyya CBETa Ha JHUC-
nepcHyto cucteMy? UTo Takoe CBeTopaccessHue, OT KaKUX IapaMeTpOB OHO 3aBUCHT?

Kak 00BACHUTH, YTO B MPOXOISAIIEM CBETE «Oelble» 30JIM HEPEIKO MMEIOT KPaCHOBATHIN
OTTEHOK, a NP1 OOKOBOM Ha0JII0/IeHNH (110 OTHOIIIEHHUIO K HCTOYHUKY CBETA) CHHEBATHIN?
UYro takoe Hedenomerpus U TypouanmMeTpusi? C Kakoi 1esbi0 OHU UCTIONB3YIOTCS ?

YTO MOHMMAIOT MO KHHETUYECKOW M arperaTuBHON YCTOMYMBOCTBIO JUCIIEPCHBIX CUCTEM?
Couertarotes 1 00a 3Tu KadecTBa y TM0()oOHBIX cucTeM? OTBET MOSICHUTb.

C xakoi 1enbio mpu ApoOJeHUH U U3METbYEHUH MHOTHX MaTepHalioB JOOABISIOT PacTBo-
pe1 [TIAB?

Uro Takoe koaryssiiusa? KakoB B 00X yepTax MEXaHU3M AIEKTPOIUTHON KOATYJISALUH?

Uro Ha3bIBAIOT MpsMON sMynbcueii? Uto Ha3bIBaloT oOpaTHOM sMynbcueit? Kakue Bere-
CTBa Ha3bIBAIOT MYJIbraTopamu U aeamyibraropamu? KakoB MexaHu3M ux JercTBus?

UYro Takoe nuodumiIbHas AUcriepcHas cucrema? Uem oHa MPUHLUMIHAIBHO OTIMYAETCS OT
oG oOHOI? MOXKHO JIM CUNTATh CUCTEMY COCTOSIIYI0 u3 a3z A (Hanpumep, Boja) u B (Ha-
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[Tnanupyemble pe3yabTaThl 00yUSHHS

OneHouHble CpeCTBA

MIpUMEp, Maciio) TMoPHILHOM, ecin MexdazHoe HaTspKeHue coctasiser 15 M/x?

30. HazoBute Heckoabpko oOmacteil mpaktudyeckoro npumeneHus [IAB. Ykaxute mexanuzm
UX JIEUCTBUSA B COOTBETCTBYIOIIUX CIyYasX.

31. [puBenuTe MpUMeEpHl MPAKTHIECKOTO NCIIOIB30BAHUS CYCIICH3HH U TICH.

32. IlpuBenute npUMepbl NPAKTUUECKOTO UCIIOIb30BAHUS a3P0O30JIel U MacT.

33. Uro Ha3bIBaIOT HBIOTOHOBCKOM KHUIKOCTBIO? [l0sICHUTE, TOYEMY CHCTEMBI C BHICOKOM KOH-
LeHTpaluen AucnepcHon Ga3bl OTHOCITCS K HEHbIOTOHOBCKUM >KUIKOCTAM?

34. B yem paznuuue MOHATHN: KOATYISAIUOHHASA CTPYKTYpa M KOHIEHCAIMOHHO — KPUCTAILIH-
3alnoHHas cTpykTypa? IlosicHuTe Ha N3BECTHBIX BaM IpUMEpax.

YmeTs

- IPUMEHATh  OCHOBHBIE  TIOJIOXKEHHS O
CTPOEHUH BENIECTBA, MPUPOAE XUMHUUYECKOM
CBSI3M B PA3JIMYHBIX KJACCAX XMMHUYECKUX
COECNUHEHUN JUII MOHUMAHUSI CBOWMCTB HUC-
MEPCHBIX CUCTEM U OOIIUX 3aKOHOMEPHOCTEM
MPOTEKAHUS MOBEPXHOCTHBIX SIBICHUU;

- aHaJIM3UPOBaTh U 0000IIATh PE3yNbTATHI

IKCIIEPUMEHTA JUIsI CAMOCTOSITEILHOTO O0B-

SICHEHUsI MEXaHU3Ma MPOTEKAaHUsI IOBEPXHO-

CTHBIX SIBICHUM;

- IPUMEHATH METOBI aHATN3a U 0000IIEeHIUS
PE3YyJIbTATOB IKCIEPUMEHTA JIJISI CAMOCTOS-
TETHHOTO 00BICHEHUSI MEXaHU3Ma (PU3HKO-
XAMHYECKHUX MPOLECCOB B AUCIIEPCHBIX CHC-
TeMax U MPOSIBJIEHUS UX CBOWCTB

Ipumepnvie npaxmuyeckue 3a0anus Oisl IK3AMEHA:
3anaua 1. B tabnuie npuBeaeHbl 3HaYEHUs aICOPOIIMKA BUCMYyTa Ha TTIOBEPXHOCTH pac-
masa In-Bi mpu 1000 °C.

[Bi], at.% 0 3) 7 10 15 20 25

72 AOveAwE | O 2,0 3,5 4,1 5,5 5,5 5,5

1. ITocTpouts U30TEPMY aICOPOITHN BUCMYTA.
2. OnpenenuTs BETUYNHY NpeAebHON ancopOruu [ .
3. OnpenenuTs MIOMAAb MOBEPXHOCTH, IPUXOIAIIYIOCS HA aTOM BUCMYTA.

3agauya 2. B Tabnuie npuBeaeHbl 3HAUCHUSI TOBEPXHOCTHOTO HATSXKEHUS! BOJHBIX PacTBOPOB
MPOTaHoIa MpU 25°C. Konuenrpanus nponanona Cypon BEIPaKEHa MOJISAPHOCTBIO.

Crpon, MOJIB/1T 0 0,1 0,2 0,3 0,4 0,6 1,0

or Fewt 72 62 54 48 44 38 35

1.0npenenuTs aacopOIUI0 CIUPTA Ha TOBEPXHOCTU PACTBOpA.
2.ITocTpouTh U30TEPMY aJCOPOIIUN CITUPTA.
3.0npenenuTh BEIMUMHY OpeaenbHon agcopounu [.
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[Tnanupyemble pe3yabTaThl 00yUSHHS

OneHouHble CpeCTBA

4.0npenenuTs MJI0IIAIh TOBEPXHOCTH, MPUXOISIIYIOCS Ha MOJIEKYITY ITPOITaHOJIa.

3apaua 3. B Ttabnuile npuBeIeHbl 3HaYEHUsI IOBEPXHOCTHOTO HATSKEHUSI BOJIHBIX PACTBOPOB
0

amuHoHoJia npu 25 °C. Konnentpanust amuaona Cayyyy BbIpaXkeHa MOJSPHOCTBIO.

Cayum, MOJIB/ T 0 0,02 0,04 0,06 0,08 0,10 0,15

or [ Fewt 72 62 54 48 44 38 35

1.0Ompenenuts aacopOIMIO CIIUPTA HA TOBEPXHOCTU PACcTBOPA.
2.IlocTpouTh U30TEPMY AJCOPOLIMU CIIUPTA.
3.0mnpenenuTs BEIUYUHY TIpeenbHON aacopOuuu [,
4.0npenenuTh IIOIIAb TOBEPXHOCTH, IPUXOASILYIOCS Ha MOJIEKYJTYy aMUHOJIA.
3anaua 4. lcnonb3ys ypaBHeHue JISHTMIOpa, HATH BEMMUMHY aJcOpOIIMU a30Ta Ha Iie-

ONUTE HpU paBHOBECHOM jaBieHuu 359 IMa, ecn Z./=3 ©S1 Oxr/kr, a koucranTa
K=0,156.

3agaya S. YaenpHas OBEPXHOCTh aKTUBUPOBAHHOro yriig pasHa 400 m?/r. TInoTHOCT
3THIJIOBOTO cnupta npu Temnepatype 293 K paBna 789,5 kr/m°. HaiiTn MaKcHMabHOE KOJHde-
CTBO 3THJIOBOT'O CITUPTA, KOTOPOE MOKET ObITh aicopOMpoBaHO 1 I yris mpu 3TOM TeMmepary-
pe. IIpuHATh, UTO CIIUPT aZACOPOUPYETCS MOHOMOJIEKYJISIPHBIM CIIOEM.

3agaya 6. YenpHas OBEPXHOCTh aKTUBUPOBAHHOrO yriig pasHa 400 m?/r. TInoTHOCT
xjiopodopma nipu Temneparype 293 K pasna 1489 kr/v°. HaifTh MakCHMaIbHOE KOIHYECTBO
xJIopoopma, KOTOpOe MOXKET ObITh ajgcopOupoBaHo 1 r yris mpu 3Toil Temmeparype. [Ipu-
HATh, 4TO XJI0PO(OpM aacopOoupyeTcss MOHOMOJIEKYIISIPHBIM CIIOEM.

3apgava 7. YaenpHas MOBEPXHOCTh aKTUBMpPOBaHHOIrO yris pasHa 400 m?/r. TLIOTHOCT
METHJIOBOTO criupTa npu temmneparype 293 K pasna 800 kr/m>. HaifTi MakCHManbHOE KOJHde-
CTBO METHJIOBOTO CIHPTa, KOTOPOE MOKET OBITh aJcOpOMpoBaHO 1 T yIiis mpu 3TOH Temiepa-
type. [IpuHsATh, 4TO CIUPT acOpOUPYETCS MOHOMOJIEKYIISIPHBIM CIIOEM.

Bnanets

- IPAKTUYCCKUMHU  HABBIKAMU  TIPOBCIACHUA
OKCIICPUMCHTOB ITI0 HCCIICAOBAHUIO IIOBCPX-
HOCTHBIX SIBJICHUN U JUCTICPCHBIX CUCTCM,

Ipumepnoe 3a0arnue 013 pacuema paciemuo- epaguueckoi pabomoi:
DopmyJIUpPOBKA 3aJaHUS
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- HaBbIKaMH W MCTOJHKaMU O606H_ICHI/I$I n
aHajIn3a pe3yJIbTaTOB 3KCIICPUMCHTA IAJid Ca-
MOCTOSITEJIBHOI'O OOBSICHEHHS MeXaHH3Ma
MMPOTCKAHUA TOBEPXHOCTHBIX ﬂBJIGHPIfI;

- HaBbIKaMH M1 MCTOJHMKaMH O606H.[CHI/IH n
aHajIn3a pe3yJibTaTOB SKCIICpUMECHTA IJIA Ca-
MOCTOSITEJILHOI'0 OOBSICHEHNS MEXaHU3MA (1)I/I-
3UKO-XUMHNYCCKUX IMPOLECCCOB B AUCIICPCHBIX
CUCTCMax U IPOABICHUA UX CBONCTB

Y CcTaHOBHUTD, KAKUM U3 a/ICOPOIIMOHHBIX ypaBHeHUH - Ppeitnmxa unn JIaurmropa, onu-
CBIBAETCS MPOIIECC aTCOPOIMU HEKOTOPOU KUCIOTHI. M3BecTHO, uTo TipH aacopomuu u3 200 M
BOJHOI'O pacTBOpa 3TOH KHUCIOTHl Ha 4r aKTUBMPOBAHHOI'O YIUIA KOHIIEHTpALUsl KHCIIOTHI
YMEHBUIAETCS, B 3aBUCUMOCTH OT UCXOJHON KOHUEHTpaIuu (Coi), 1o 3Hauenuid C;. Haiitu xon-
CTaHTbl B YCTAaHOBJIEHHOM Bamu ypaBHEHHM ajcopOLM{, a TaKK€ PaBHOBECHYIO KOHIEHTpa-
uuto pactBopa (Cs) mpu TOH ke TemrepaType, €Clid UCXOAHAsT KOHIIEHTPALMs KUCIOThI Oblia
Coi =...MOJIB/IM", @ Macca ajicopOeHTa 4r.

I/ICXOIIHLIC JaHHBIC IJId UCCIICA0BaHUA

S HcxoaHas KOHIEHTPALUS KoHueHTpauus nocie ajacopouuu S
o8| o C°, momb/nm® Ci MoJib/aMm w
==| 23 0 T 0 & 0 - = Py B
gg E% cCh | C% | Ch | % C, C, Cs Cs4 Ué
1 2 3 4 5 6 7 8 9 10 11
1 1 0,10 0,20 0,30 0,40 0,074 | 0,157 | 0,244 | 0,335 0,05

TTK-18 roTOBHOCTBIO MCIIOIB30BATh 3HAHUE CBOWUCTB XUMUYECKUX

ACATCIIbHOCTHU

3JIEMEHTOB, COEIMHEHU U MaTepHAJIOB Ha UX OCHOBE JIJISl pELIeHUS 3a/1a4 NpodeCcCHOHAIbHOMN

3HaTh

-B TIOJIHOM Mepe COBPEMEHHbIE METO/Ibl TEOPE-
TAYECKOTO U IKCTIEPUMEHTAIILHOTO UCCIIEI0-
BaHUs JUCIUILIUHBL;

- METOJIBI OTIPEICTICHUS COCTaBa, CTPYKTYPHI
BEII[ECTBA, MEXaHU3Ma XUMHUUYECKHUX MPOIIEC-
COB, X TEOPETHYECKUE OCHOBHI, BO3MOKHOCTH
Y TPaHUIIBl IPUMEHUMOCTH IS PEIICHUS 3a-
nad npodeccuoHanbHOM e TeNbHOCTH

Temvl npakmuueckux 3aHAMuU:

1. TloHsATHE O IUCIIEPCHBIX M KOJUIOMTHBIX cucTeMax. Kiaccudpukamum IuCriepCHBIX
cucteM. MeTozbl MoJydyeHHs JUCTIEPCHBIX CUCTEM: AMCIIEprallMOHHbIE W KOHJCHCAI[MOHHBIE,
METOJ TeNTH3aIHUA. MeTOIbl OUYMCTKH JUCIIEPCHBIX CHCTEM.

2. AncopOuMoOHHBIE SIBICHHMS Ha PA3IMYHBIX TpaHunax pasgena ¢as. AncopOrus Ha
TpaHUIIe TBEPJOE TEI0-Ta3. AJCOpOIHs HA TPAHUIIE KUAKOCTh-Ta3. AJCOPOIUS U3 PaCTBOPOB.

3. DIEeKTPOKMHETHYECKHE CBOMCTBA JUCHEPCHBIX CHCTEM. OJIEKTPOKMHETHYECKUE
apieHusa: CoBpeMeHHble npeactaBieHuss o ctpoeHun JIDC. CtpoeHre KOJITOUIHBIX MUIIEII.
Brousiane uHauddepeHTHBIX HM  HEeMHIU(PQPEPEHTHBIX  SJIEKTPOJIUTOB HA  BEIHMYUHBI
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JJIEMEHT [Tnanupyemble pe3yabTaThl 00yUSHHS OneHouHble CpeCTBA
KOMIIETCHIMH
IEKTPUUECKOTO, 3INEKTPOKMHETHYECKOro M NoTeHuuana aud¢ys3Horo cios. SBiaeHue
nepe3apsaku  KOJUIOMJIHBIX — 4actull.  M3oanekrpuueckoe  cocrossHue.  M3Mepenue
IEKTPOKMHETHUYECKOro TMOTEHLMana W3 SABJIEHUH 3JekTpodope3a U IEKTPOOCMOca.
VYpasaenus ['enbmroibia — CMOIYXOBCKOTO.
4. CenuMeHTAalMsl, CeIMMEHTAMOHHBINA aHaN3. AHAJINU3 KPUBBIX CEJUMEHTALIUH.
5. Cucremsl ¢ KUAKOW AUCIIEPCUOHHON cpeoil. XapaKTepuCTUKa OCHOBHBIX TUCHEPCHBIX
cucreM. CycrnieH3uu, 301, IIEHbI, 1aCThl, YMYJIbCUH.
Ymetp - HCTOJIb30BATh 3HAHMSI O CBOMCTBAX XUMHUe- | Bonpocul 015 camocmoamenbHou pabomsl 00yYaoujuxcs:

CKHX 3JIEMEHTOB, IPUpOJie XUMHUUECKOH cBsi3u | 1. Bknan pycckux y4€HbIX B pa3BUTHE KOJUIOMIHOM XUMUH. 3HaYEHHE KOJUIOMIHON XUMUHU.

B Pa3JIMYHBIX KJIaccaxX XUMHUYECKUX coequHe- | 2. COCTaBUTh CXEMbl CTPOECHUS MULIEIT KOJUIOMIHBIX PACTBOPOB 110 33/1aHUIO.

HUH /171 TOHUMaHUs CBOMCTB MaTepHUajIoB U 3. I'pybomucniepcHble CHCTEMBI. OMYIBCHH, MTEHBI, CYCIIEH3UH, a9P030JId. METOIbI TOTyYCHHSI.

MEXaHU3Ma XUMUYECKUX ITPOLIECCOB, TPOTE- YcTolunBOCTD, CTAOMIN3ALMS U Pa3pyLIEHUE.

KAIOUIUX B OKPYKarOLIEM MUPE; 4. CpoiicTBa 305I€l, CTPOCHHE YACTHI] 30J11. Y CTOMYMBOCTb, KOATYJISUs U CTaOUIU3aLus 30-

- ACII0JIB30BATh 3HAHNE CBOMCTB XUMUYECKHUX | JIEH.

AJIEMEHTOB, COEIMHEHU U MaTepualioB Ha UX | 5. MeToibl onpeieneHHsl TOBEPXHOCTHOTIO HATSKEHUS.

OCHOBeE JUIs pelleHus 3a1a4 npodeccuonans- | 6. BausiHue aucnepcHoCcTH Ha GU3MKO-XUMHUYECKUE MTPOLECCHI.

HOU JIEATEIIbHOCTH 7. OnTrdecKue METOIbI ONIPECIICHHS TUCTIEPCHOCTH.

Bnazners - METOAMKON (PU3NKO-XUMHUUYECKHX PACUeTOB, B | [IpumepHuvle npakmuueckue 3a0aHusi 01 CeMUHAPCKO20 3AHAMUSL

TOM YHCIIE, C UCIIOJIB30BAHUEM CIIPABOYHOTO
MaTrepuaa;

- ipopeccroHaIbHO MPOPHIbHBIMHU 3HAHUSIMHU
U TMIPaKTHYECKUMH HaBbIKaMU B 00Js1acTH (hu-
3UKOXMMHH TUCTIEPCHBIX CHCTEM

3agaua 1. Onpenenuts yIeIbHYIO MOBEPXHOCTh aKTUBUPOBAHHOTO YTJIs, €CJIM MaKCUMAJIbHAs
R 2 o
amcopOuust Amx aMHHONA paBHA 2,20-10° mons/M?, a mIomans, 3aHHMaeMast MOJIEKYJION

CIIUPTA MMPU HACHIILICHWH, So=30-10" M2
3agaua 2. AacopOuus azora MeaHBIM moporkoM mpu 100 oc npuBeaeHa B Tabmiuie. [lnoman-

Ka, 3aHIMaeMas MOJIEKYIIOi B HACHIIIIEHHOM aJCOPOIMOHHOM clIoe, <= 890657
R, vt 20 50 100 150 200 300

acaz/10e |29 39 47 52 54 54,5
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CTpyKTypHBIii
AJIIEMEHT [TnanupyemMble pe3ynbTaThl 00yICHHS OueHouHbIE CpEeACTBA
KOMIETEHINH

OIpeseInTh MAKCHMAIBHYIO aIcopOLHI0 8maxB cM/100r U B MOJB/T, U YACIBHYIO I10-
BEPXHOCTH a/ICOpOEHTA.
3agaua 3. MakcumanbHas gusnuaeckas agcoporus CO na 100 r namnaaus npu Temmeparype
63 K paBna 85 oM, a npu 150 K 50 eM®. Xumuueckas azicopOIus Ha TakoM Metasuie pu 273 K
paBra 97 cM®, a ipu 473 K 25 cM®. Onpenennts TemioBoi 3¢ et GusHIeckoil # XUMHYCCKOM
azcopoIuu.
3agaua 4. AncopOuus KucCIopoja Ha IJIaTUHOBOM YepHU (TOHKHM MOPOIIOK IJIATUHbBI) MEHSI-
€TCsl C TeMIIepaTypoil U aBJICHHEM Kak MpuBeAeHo B Tabnuue. [loctpouts Ha ogHOM rpaduke
M30TEPMBI aJICOPOLIMHU M OTIPEICTHUTD TETI0BOH 3 ekt ancopounu.

R, MM 2,0 5,0 10 20 30 40
ao¥1eQ R 37 51 54 57 57 57
201 O B 24 30 35 39 40 40
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0) Ilopsinok mpoBeneHUs] MPOMEKYTOYHOH aTTeCTALMH, MOKa3aTeJIH W KPHUTEPHH
OLICHUBAHUS:

[TpomexxyTouHasi arrectanus mo aucuuiuinHe «KoJutonmHas XuMuUs BKIIOYAET TEOPETH-
YEeCKHE BOIPOCHI, TTO3BOJISIOIINE OIICHUTh YPOBEHb YCBOCHHS OOYYAIOIIMMUCS 3HAHUU, U MIPaK-
TUYECKUE 33JJaHHS, BEISIBIISIONINE CTEIIEHh CPOPMHUPOBAHHOCTH YMEHUI U BIIAJICHHUH, IPOBOINT-
csi B hopMe 3K3aMeHa U B ()OpMe BBIMTOTHEHHS U 3alIUThl MHAUBUIYAILHOTO 3a1aHHUS.

DK3aMeH 1O JaHHOHW TUCHUIUIMHE TMPOBOJHUTCS B YCTHOH (opMe MO dK3aMEHAIIMOHHBIM
Owmietam, KaXXIIbIii U3 KOTOPBIX BKIIIOYAET 2 TEOPETHUYECKUX BOMPOCA U OJHO MPAKTUIECKOE 3a-
JTAHHE.

IMoka3aTeu U KPUTEPUH OLIEHHBAHUS IK3aMeHA:

— Ha OILICHKY «OTJHYHO» (5 0ayuoB) — 00y4YarONIMACsl IEMOHCTPUPYET BBHICOKUN YPOBEHBb
c(hOpPMUPOBAHHOCTH KOMITETEHIUI, BCECTOPOHHEE, CHCTEMAaTHIECKOE U IITyOOKOe 3HAHUE y4eO-
HOT'O MaTepualia, CBOOOHO BBINOJIHSAET MPAKTHUECKUE 3alaHUsI, CBOOOIHO ONEPHPYET 3HAHMSI-
MU, YMEHUSMU, IPUMEHSET UX B CUTYAIUSAX IMOBBIIIEHHOW CII0KHOCTH.

— Ha OLEHKY «Xxopomo» (4 6amra) — o0y4aroniuiicss 1eMOHCTPUPYET CPEeIHUIl YpPOBEHb
c(hOpPMHUPOBAHHOCTH KOMIICTCHIIUI: OCHOBHBIC 3HAHUS, YMEHHUSI OCBOCHBI, HO JOIYCKAIOTCS He-
3HAYHUTENIBHBIC OIIMOKH, HETOUHOCTH, 3aTPYJHCHUS MIPH aHATUTUYECKUX OMEpaIusiX, nepeHoce
3HAHWI U YMEHU Ha HOBBIC, HECTAH/IAPTHBIC CHUTYAIUH.

— Ha OLICHKY «yI0OBJIETBOPHTEIbHO» (3 Oayia) — o0yJaroIuics JeMOHCTPUPYET OPOTro-
BBl ypOBEHBb C(HOPMHUPOBAHHOCTH KOMITETEHITHI: B X0/I€ KOHTPOJIbHBIX MEPOIPUITHN JTOTyCKa-
IOTCS OIIUOKH, MPOSIBIISICTCS OTCYTCTBHE OTACIbHBIX 3HAHHI, YMEHUH, HABBIKOB, 00YUYaOIIUICS
WCTIBITBIBACT 3HAYUTEIILHBIC 3aTPYJHCHUS MPH OMCPUPOBAHUN 3HAHUSAMHU U YMEHUSIMU IPU UX
NIEPEHOCE HAa HOBBIC CUTYAIIHH.

— Ha OIICHKY «HEeY/OBJIETBOPUTEIbHO» (2 Oamia) — oOy4aromuiics JeMOHCTPUPYET 3HA-
Hus He Oornee 20% TeopeTHyecKkoro Marepuana, T0MyCKaeT CyIIeCTBEHHbIE OIMOKH, HE MOXKET
MOKA3aTh UHTEIUICKTYaIbHbIC HABBIKU PEIICHHS MPOCTHIX 3a]1a4.

— Ha OLEHKY «HeYAOBJIeTBOPUTENbHO» (1 Oain) — oOyuaroniuiicss He MOXKET MOKa3aTh
3HAHHUS HA YPOBHE BOCIIPOU3BEICHUS U OOBSCHEHUS WH(POPMAIMK, HE MOXKET MOKa3aTh WHTEJI-
JIEKTyalbHbIE HABBIKM PEUICHUS MPOCTHIX 3a/1ad.



8 YuedHo-MeTonM4eckoe U HHPOPMALMOHHOE o0ecrevyeHne TUCIUILTUHBI (MOTYJIs1)

a) OcHoBHas JMTEpaTypa:

1. Komnonnnas xumusi [DnekTpoHHBIN pecypc] : yueOHoe mocodbue / E.C. Pomanenko, H.H.
@pannesa, }0.A. besruna, E.B. BonocoBa. - CraBponons: [laparpad, 2013. - 52 c. - Teker :
anekTponnbi. - URL: https://new.znanium.com/catalog/product/514197 (mara oOparmeHus:
26.11.2019).

2. Ponun, B.B. ®usnueckas u KoJToMaHAs XUMUS [ DJIEKTPOHHBIN pecypc] : yuebHoe mocobue /
B.B. Pomun, 2.B. I'opuakos, B.A. Opobeu. - CraBponons: AI'PYC CraBporonsckoro roc. ar-
papsHoro yH-ta, 2013. - 156 c. - ISBN 978-5-9596-0938-2. - Tekct : anekrponnsii. - URL:
https://new.znanium.com/catalog/product/515033 (mara obparenus: 26.11.2019).

0) /lomoJiHUTe/IbHAA JIUTEpaTypa:

1. IIpakTHKyM IO KOJUIOMAHON XuMuK: YueObHoe mocodue ans By3oB / B.JI. Jlomxukosa, H.M.
3aneimoBa, JI.W. Jlonaruna; [Tox pea. B.I'. Kynuunxuna. - Mocksa : By3osckuit yueouuk: HUL]
Hndpa-M, 2012. - 288 c.: 60x90 1/16. (meperner) ISBN 978-5-9558-0217-6 - Tekcr : smek-
tpounbiidi. - URL: https://new.znanium.com/catalog/product/253361 (mara oOpaleHus:
26.11.2019).

2. Maxotkuna, E. C. Komnouano-aucnepcusie cuctemsl : npaktukym / E. C. MaxoTtkuna, M. B.
Hly6una ; MI'TY. - Marautoropck : MI'TY, 2019. - 1 anekrposn. ont. auck (CD-ROM). - 3ari.
c TUTYIL. JKpaHa. URL:
https://maqtu.|nformsystema.ru/uploader/flIeUpIoad7name:3790.pdf&show:dcataloques/1/1529
941/3790.pdf&view=true (mara oopamenus: 15.10.2019). - MakpooObeKT. - TEKCT : 3JEKTPOH-
HBIA. - CBefeHus TocTynHbI Takke Ha CD-ROM.

3. Mronpauna, O. B. [ToBepXHOCTHBIE SBIEHUS U AUCIIEPCHBIE CUCTEMBI : yueOHoe mocodue / 3.
B. Hromsauna, C. I1. Kimoukosckuit ; MI'TY. - 2-e uzn. - Maraurtoropek : MI'TVY, 2014. - 86 c. :
WL, Tab., rpag. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=16.pdf&show=dcatalogues/1/112068
6/16.pdf&view=true (mara oopamenus: 04.10.2019). - MakpooObeKT. - TEKCT : IJICKTPOHHBIU. -
ISBN 978-5-9967-0539-9. - IMeeTcst mevaTHBIN aHAJIOT.

B) MeroauyecKkue yKa3aHus:

1. KnoukoBckuii, C.II. MeTonudeckas pa3paboTka K J1a00paTOpHOMY INPAKTUKYMY IO JHUCLIHII-
muHaM «Komnonanas xuMus», «[loBepXHOCTHbIE SIBJICHUS M JUCIIEPCHbIE CUCTEMBD», «Duznye-
ckas u koyougHas xumus» / C.I1. Knoukosckuit, 9.B. Jronpauna, M.B. lllyouna u ap. — Mar-
HuToropck: Mzn-so Maruuroropck. roc. Texs. yH-ta uMm. I'.1M1.Hocosa, 2006. — 46 c.

2. Maxotkuna, E. C. Komtongao-aucnepcHsie cuctemsl : mpaktukyM / E. C. MaxoTtkuna, M. B.
Iy6una ; MI'TY. - Marautoropek : MI'TY, 2019. - 1 anekrposn. ont. auck (CD-ROM). - 3ari.
c THUTYII. JKpaHa. URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3790. pdf&show dcatalogues/1/1529
941/3790.pdf&view=true (mara obpamienus: 15.10.2019). - MakpooObekT. - TekcT : 37IeKTPOH-
HBIHA. - CBefeHus 1ocTynHbl Takke Ha CD-ROM.

r) Ilporpammuoe odecnneuenue u UHTEepHeT-pecypcenl:
IIporpammHoe o0ecneuenne

HaunmenoBauue
T10

Ne norosopa Cpok neicTBUS TULIEH3UU



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
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

Professional(mmst

KJIaCCOB)

MS Off_lce 2007 Ne 135 o1 17.09.2007 O6eccpouHo
Professional

7Zip CBOOOHO PaCIpPOCTPaHIECMOC OCCCPOUHO
FAR Manager CBOOOJIHO PacIpOCTPaHIEMOC 0ECCPOUHO

HpO(l)eCCI/IOHaJILHbIe 0a3bl JaAaHHbIX " I/IH(l)OpMaIII/IOHHLIe CIIPaAaBOYHBLIC CUCTEMBI

Hassanue xypca

CchlIKa

DneKkTpoHHas 0a3a MepuoaNIecKuX u3aanui East
View Information Services, OO0 «IBUC»

https://dlib.eastview.com/

HanmonansHast ”HGOPMAIMOHHO-aHATTUTHYECKAS
cucrema — PoccuicKuii MHAEKC HAYYHOTO I[UTH-
posanus (PUHII)

URL: https://elibrary.ru/project risc.asp

[TouckoBas cucrema Axkanemust Google (Google
Scholar)

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

Nudopmanmonnas cucrema - EnuHoe okHO J1oc-
Tyna K HHOOPMAaIMOHHBIM pecypcaM

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

DOnekTpoHHbIe pecypchl oubnuoreku MI'TY um.
I'.1. Hocoa

http://magtu.ru:8085/marcweb2/Default.asp

VYHuBepcurerckass HHQOpPMAIOHHAs CUCTEMa
POCCHA

https://uisrussia.msu.ru

9 MaTtepHaJIbHO-TeXHHYECKOEe ofecrieyeHue TUCHHILITHHBI (MOLYJIsl)

MaTepI/IaJII)HO-TCXHI/ILIGCKOG obOecreycHue JUCIHUIIIIMHBI BKIIIOYACT:

Tun u Ha3BaHUE ayJUTOPHUH

OcHallleHue ayJuTOpun

VYueOHbIe AyJUTOpUHN IJIA IPOBCIAC- MYJ'IBTI/IMGI[I/II\/'IHHC CpeAcCTBa XpaHCHUA, I[ICPEaAAIn U

HUS 3aHATUH JIEKIIMOHHOTO TUIA npeJicTaBlIeHNs] HHPOpMaluu
VY4eOHble ayIUuTOpUN IJIs IpOBesie- | XMMUYECKHE PEaKTUBBI,

HUS 1a00paTOpPHBIX PadoT: XHUMHYECKas OCyAa
XUMHUYECKHE JadopaTopun JlabopaTopHble yCTaHOBKHU

TOB»

Ta6JII/II_Ia «HepI/IOI[I/I‘leCKaSI CHUCTEMAa XUMHUYCCKUX JJICMCH-

[Tnakatel o TemMaM paboyeil mporpamMmbl

VY4eOHble ayautopuu Juid nposene- | Jlocka, MyJIbTUMEAUIHBINA TPOEKTOP, SKpaH

HUSI IPAKTUYECKUX 3aHATUUN, TPYII-
MOBBIX U MHJIUBUIYAIbHBIX KOH-
CYJIbTALlUM, TEKYILIETO KOHTPOJIS U
MIPOMEKYTOYHOM aTTECTALKN

[Tomemenus st camocrositensHol | [lepconanpHbie KoMIboTepsl ¢ aketom MS Office, BbI-
paboThl 0OyUaromuxcst X0J10M B VIHTEpHET U ¢ 10CTYNOM B 3JIEKTPOHHYIO UH-

(dopMalmOHHO-00pa30BaTENbHYIO Cpe/ly YHUBEPCUTETA

[Tomemenue s xpanenust u ipo- | Llkadsl ans xpaneHus: yaeOHO-METOAMUYECKOM TOKyMEH-
(bUITAKTHYECKOTO 00CTYKUBAHUS Taluu, y4e0HOT0 000PYIOBaHUS U YUeOHO-HAT IS THBIX

yueOHOro 000pyAOBaHUS oCcoOUii.

HUsA

WHCTpYMEHTHI 1151 pEeMOHTa J1abopaTopHOro 0060opy10Ba-

27



https://dlib.eastview.com/
https://elibrary.ru/project_risc.asp
https://scholar.google.ru/
http://window.edu.ru/
http://magtu.ru:8085/marcweb2/Default.asp
https://uisrussia.msu.ru/

