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PaGouas mporpamma coctasinena Ha ociope ®I'OC BO 110 HanpapIeHHIO MOATOTOBKH
22.03.02 MeTantyprus (ypoBeHb Gakanaspuara) (npukas MunoOpHayKku Poccuu ot 04.12.2015
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JIner akryaauszanuu padoueil mporpaMmbl

Pabouast mporpamMmma repecMoTpeHa, 00CcykaeHa u o100peHa s peanuzanuu B 2021 - 2022
yueOHOM rofy Ha 3aceanuu Kadeapsl MeTammyprud U XUMHYECKUX TEXHOJIOTHIA

IIporokomor 20 1. Ne

3aB. kadeapoii A.C. iapquKo

Pabouast mporpamMmma repecMoTpena, 00CcykaeHa u 0100peHa s peanuzamnuu B 2022 - 2023
yueOHOM rofy Ha 3aceanuu Kadeapsl MeTammyprud 1 XUMHYECKUX TEXHOJIOTHIA

IIporokomor 20 1. Ne

3aB. kadempoii A.C. iapquKo

Pabouas nmporpamma nepecMoTpeHa, 0ocyxaeHa u ogodpena st peanmsanuu B 2023 - 2024
y4eOHOM rojly Ha 3aceqaHuu Kadeapbl MeTauryprud 1 XUAMHYECKUX TEXHOJIOTHIA

IIporokomor 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

IIporokom or 20 1. Ne

3aB. kadeapoii A.C. iapquKO




1 Iles1u ocBOCHUS TN CHMILTHHBI (MOYJI51)

Hensimu ocBoeHus: AucHUIUIMHBL (Moxynsi) «KommownHas XuMus» SIBISIIOTCS: AaTh
oOyJaromemycst 0a30BbIe 3HAHHMSI [0 OCHOBAM (PU3UKO-XUMUYECKUX MPOIECCOB, MPOTEKAIONINX B
CUCTEMax C BBICOKOpPa3BUTOW Mexda3zHOM rpaHuield paszgena, 4yTo OOECIeYUT MOHUMaHHE
(U3UKO-XMMHYECKOH CYIIHOCTH SIBIICHUM, HAOIIOJAIONINXCS B IPUPOC U TEXHHUKE MPHU PEIICHUN
CTaHJApPTHBIX 3aJa4 M NpodieM B Xo0A€ MNPOPECCUOHANBHON JEeATEIbHOCTH, MO3BOJIUT
AHATM3UPOBATH BO3MOXKHOCTh TMPOTEKAHUSI MPOIECCOB B PA3UYHBIX JUCIEPCHBIX CHCTEMax,
chopMUpYyeT HAaBBIKM TEOPETHUECKOTO0 M AKCIHEPUMEHTAIbHOIO HCCIEAOBAHUSA, HAYYHUT
MIPOTHO3MPOBATh BPEMEHHOW XOJ MPOIECCOB B MOJOOHBIX CHUCTEMAaxX, a TAKKe MPEIBUICTh UX
KOHEYHBIN Pe3VIIbTaT.

2 MecTo THCHUIIMHBI (MOYJIAA) B CTPYKTYpPe 00pa30BaTe/JIbHOI MporpaMMal

Hucnummuaa KomougHas XWMHsS BXOJIUT B BapHATUBHYIO 4YacTh y4eOHOro IjIaHa
00pa3oBaTeNbHOI TPOrPaMMBI.

JUis  w3ydeHus  JAWCHMIUIMHBI  HEOOXOAWMBI  3HAHUS  (YMCHHsS,  BJAJICHUSA),
c(hOpMHUPOBAHHBIE B Pe3yJIbTaTE U3yUEHUS TUCIUILINH/ PAKTUK:

OO011ast 1 HEOPraHUYECKask XUMUS

MaremaTrka

®usuka

duznueckas XuMus

Opranunueckasi XUMUs

OO6m1ast xuMUYeCcKast TEXHOJIOTUS

AHanutuyeckas XuMus 1 GU3NKO-XUMUYECKUE METO/IbI aHAIH3a

3Hanus (YMEHUS, BIaJICHUs), MOTYICHHBIC TTPH M3yYECHUHW TAHHOW IUCIUILIMHBI OyIyT
HEOOXOIUMBI 17151 U3YYCHUS] JUCIUILITNH/TIPAKTHK:

be3onacHOCTb KU3HENEATEIBHOCTU

[Ipoueccsl u anmapaThl XUMHYECKON TEXHOJIOTUU

MaccooOMeHHBIE TPOLIECChl XUMUYECKON TEXHOJIOTUU

MoaenupoBaHre XUMHKO-TEXHOJIOTHYECKUX ITPOLECCOB

[IpoekTHas AesATETbHOCTD

XuMudeckasi TEXHOJOTHS He()TH U BEICOKOMOJIEKYJISIPHBIX COeTMHEHU N

DU3UKO-XUMHYECKHE OCHOBBI METAJUTYPIHMYECKHUX MTPOLECCOB

3 Komnerenuun odyuarouierocs, popMmupyemMbie B pe3y/ibTaTe 0CBOEHUS

AUCHUILINHBI (MOYJI5) ¥ IJIAHUPYEMBbIe Pe3y1bTAThI 00y4YeHH s

B pesynbprare ocBoeHus AUCHUIUIMHBL (Monyisi) «KommouaHas Xumus» oOydarouiuiics
JIOJKEH 0071a/1aTh CIICAYIOUIMMH KOMIIETEHIIUSMU:

CtpyKTypHBII [Inanupyemble pe3yabTaThl 00yUEHHS
JJIEMEHT
KOMIIETEHIINH
OIIK-1 CHOCOOHOCTBIO M TOTOBHOCTBIO HCIIOJIB30BaTh OCHOBHBIE 3aKOHBI

C€CTCCTBECHHOHAYYHEBIX JUCHUIIIINH B HpO(i)CCCPIOHﬁJ'IBHOfI JCATCIIBHOCTH

3HaThb - OCHOBHbIE 0a30BbI€ TIOHATHUS U 3aKOHBI TOBEPXHOCTHBIX SBJICHUNA U
JUCTIEPCHBIX CUCTEM;

- METO/Ibl U1 METOJIMKHM KaUE€CTBEHHOT'0 U KOJIMYECTBEHHOI'O OMUCAHUS
MTOBEPXHOCTHBIX SIBJICHUM, BUJIbI U CBOMCTBA TUCHIEPCHBIX CUCTEM, METO/IbI
UX CTaOMIIM3aLMKU U pa3pyLICHHUS;

- OCHOBHBIE METO/Ibl YIIPaBJICHUS IPOLIECCAMU B IUCIIEPCHBIX CHUCTEMaX IS
peleHus 3a/1a4 B IpoQecCuOHaIbHOM e TeNbHOCTH.




VYmeTb

- IPUMEHATh OCHOBHBIE 0Aa30BbI€ MOHATHUS M 3aKOHBI TOBEPXHOCTHBIX
SIBJIGHUI M IUCIIEPCHBIX CUCTEM JUIsl IPOBEAECHUS SKCIIEPUMEHTOB C HUMU;
- HCIOJIb30BATh METO/ABI U METOAUKH KAYECTBEHHOI'O ¥ KOJMYECTBEHHOTO
OIHMCaHUsl IOBEPXHOCTHBIX SIBJIEHUN U CBOMCTB TUCIIEPCHBIX CUCTEM;

- IPUMEHATh OCHOBHBIE METO/1bI YIIPABJICHUS IPOLIECCAMH B JTUCIIEPCHBIX
cucTeMax JJIsl peLICHNUs 3a/1a4 B IPO(GECCUOHAIBHOM JIESITENbHOCTH.

Bnanets

- IPAKTUYCCKMMHU HABBIKAMU MPOBCACHUA SKCIICPUMCHTOB JI
HCCIICAOBAHUSA IMTOBCPXHOCTHBIX SIBJICHUH U JUCIICPCHBIX CUCTEM,

- HaBbIKaMH1 U MCTOJMKaAMH Ka4YCCTBCHHOI'O 1 KOJIMYCCTBCHHOI'O OIIMCaHUA
IIOBEPXHOCTHBIX SIBJICHUI U CBOMCTB JUCIICPCHBIX CUCTEM,

- HaBbIKaMU IMPUMCHCHUA OCHOBHBIX MCTOAOB YIIPABJIICHUS IpOICCCaMU B
AUCIICPCHBIX CUCTEMAX IJIA pCIICHUA 3a1a4 B HpO(l)CCCI/IOHaJIBHOﬁ
ACATCIIBHOCTH.

OIIK-3

TOTOBHOCTBIO UCII0JIB30BAaTh 3HAHUA O CTPOCHUHU BCIICCTBA, IIPUPOILC XUMHYECKOM

CBs3U1 B Pa3/JIMYHBIX KJIACCaX XUMHUYCCKUX COGI[I/IHGHI/If/'I JJIs1 TIOHUMaHU A CBOICTB MaTepurajioB U
MEXaHU3Ma XUMHUUYCCKHUX MTPOLUECCOB, ITPOTCKAOIINX B OKPYKAKOIIEM MHUPEC

3HaTh

- OCHOBHBIE 0a30BBIC MIOHATHS M 3aKOHBI XUMHH, OOIIIHE 3aKOHOMEPHOCTH
MPOTEKAHUS XUMUYECKUX PEAKIIUN B PA3TUYHBIX XUMHUYECKUX CUCTEMaX;
- METO/IbI aHaTN3a U 00OOIIEHHS Pe3yJIbTaTOB SKCIIEPUMEHTA JIJIs
CaMOCTOATEIILHOTO OOBSICHEHUSI MEXaHU3Ma MPOTEKAaHUsI TOBEPXHOCTHBIX
SIBJICHHI;

- METOJIbI aHATTN3a U 00OOIICHHS PE3YJIbTATOB KCTICPUMEHTA JIJIS
CaMOCTOSTEIILHOTO OOBSICHEHUSI MEXaHU3Ma (PU3UKO-XUMHUYECKHUX
MPOIIECCOB B IUCIIEPCHBIX CHCTEMAaX U MPOSIBJICHUS UX CBOMCTB.

YMmern

- IPUMEHSTh OCHOBHBIE TTOJIOKEHUSI O CTPOEHUU BELIECTBA, IPUPOIE
XUMHUYECKOH CBS3U B PA3IMYHBIX KJIACCaX XUMUUYECKUX COCTMHEHUN IS
MMOHMUMAaHUS CBOMCTB AUCIIEPCHBIX CUCTEM M OOIINX 3aKOHOMEPHOCTEH
MIPOTEKAHUS TIOBEPXHOCTHBIX SIBJICHUI;

- aHaJIM3UPOBATH U 0000IIATH PE3yNbTAThl IKCIIEPUMEHTA JJIs
CaMOCTOATEIILHOTO OOBSICHEHUSI MEXaHU3Ma MPOTEKAHUSI TOBEPXHOCTHBIX
SIBIICHHI;

- MPUMEHSTH METOJIbI aHAJIU3a U 0000IIEHUS PE3yIbTaTOB IKCIIEPUMEHTA
JUISL CAMOCTOSITENIBHOTO OOBSICHEHUSI MEXaHU3Ma (PU3UKO-XUMUYECKIX
MIPOIIECCOB B IUCTIEPCHBIX CUCTEMAaX U MPOSIBJICHUS UX CBOMCTB

Bnanets

- MPaKTUYECKUMHU HaBbIKAMH MPOBEJICHUS SKCIEPUMEHTOB 110
HCCICOAOBAHNIO ITOBEPXHOCTHBIX SIBJICHUU U AUCTICPCHBIX CUCTEM,

- HaBBIKaMU U METOJMKaMHU 00OOIIEHHS 1 aHaIH3a Pe3yIbTaToOB
AKCTIEPUMEHTA JIsl CAMOCTOSITEIHHOTO OOBSICHEHUSI MEXaHN3Ma TTPOTEKAHUS
MMOBEPXHOCTHBIX SIBJICHUIA;

- HaBBIKAaMHU ¥ METOJAMKaMU 000O0IIEHUS U aHAJIN3a PE3yJIbTaTOB
AKCIIEPUMEHTA I CAMOCTOSITEILHOTO OOBSICHEHHSI MEXaHU3Ma (hU3HKO-
XUMHYCCKUX MTPOLECCOB B JUCIICPCHBIX CUCTEMAX U IPOSABJICHUA UX CBOICTB

IIK-18 TOTOBHOCTRIO HCIIOJIB30BaTh 3HAHNUE CBONCTB XMMHYSCKHUX 3JIIEMEHTOB, COCAUHCHUN 1
MaTepuaioB Ha UX OCHOBE IS pPeIleHus 3a1a4 MpodeccnoHanbHOM NeITeTbHOCTH




3HaTh

- B IIOJIHOM Mepe COBPEMEHHBIE METO/Ibl TEOPETUUECKOTO U
SKCIEPUMEHTAILHOTO UCCIAEAOBaHUS JUCIIUTUTNHBL,

- METO/IbI OIIpe/IeJICHHs COCTaBa, CTPYKTYPHI BEIIECTBa, MEXaHU3Ma
XUMHUYECKUX MTPOLIECCOB, UX TEOPETUUECKHNE OCHOBBI, BO3MOXKHOCTH U
IpaHUIbl IPUMEHUMOCTH JIJIsl pelIeHHs 3a/1a4 NpodecCHOHaTbHON
e TEIbHOCTH

YmMmern

- HCII0JIb30BaTh 3HAHUS O CBOMCTBAaX XUMUYECKUX JIEMEHTOB, IPUPOIE
XMMHUYECKOH CBSI3U B Pa3IMUHBIX KJIaccax XUMUYECKUX COEIMHEHUN IS
IIOHMMAaHMsI CBOMCTB MaTepHaIOB U MEXaHU3Ma XMMHUYECKHX IPOLIECCOB,
IIPOTEKAIOIIUX B OKPYKAIOLIEM MUPE;

- HCIOJIb30BATh 3HAHHE CBOMCTB XUMUYECKUX IEMEHTOB, COCIMHEHUH 1
MaTepHaJioB Ha MX OCHOBE ISl PEHICHUs 33134 NMPodhecCHoHAIbHOMI
JeSTeNbHOCTH

Bnanets

- MCTO,I[I/IKOI;'I (bI/I3I/IKO-XI/IMI/I‘{eCKI/IX pacye€ToB, B TOM 4YHCIIC, C
HCIIOJIb30OBAHHUEM CIIPABOYHOI'O MaTcpurajia,

- HpO(l)eCCI/IOHaHBHO HpO(bI/IJ'IBHBIMI/I SHAHHAMU U IPAKTUICCKMMHA HaBbIKAMHU

B o0JracTu (1)I/I3I/IKOXI/IMI/II/I AUCTICPCHBIX CUCTEM




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

YUCJIC:

— KOHTaKTHas padota — 54,15 akan. 4acos:
—ayauTopHas — 51 akaJ. 4acos;

— BHeaynutopHas — 3,15 akaj. yacos

— caMocTosTenbHas pabora — 54,15 akan. 4acos;
— MOJTOTOBKA K dK3aMeHy — 35,7 akaj. yaca

dopma aTTecTaluy - SK3aMEH

AynutopHas s
o | KonraxTHAA pabora E 3 dopma TeKyILEero
S B
= 5] i1 KOHTPOJISt
Paznen/ rema 3 (B axaz. 1acax) = A . P Kon
S 3 © | caMoCTOATENBHON | yCIIeBaeMOCTH U
JIACITATIINHEL 5 [~ . | xoMneTeHunn
3 o & padoThI TIPOMEKYTOYHOH
m1a6. |mpakr. | € 8
Jlek. - |HPAKT. | = aTTecTaluH
3aH. 3aH. | O &
1. Paznen 1. OcHOBHBIE ITOHATHS U
orpeesieHUsI KOJJIOWHOW XUMUHU
Onucanne
(pa3paboTka)
anropurMa
1.1 TIlpemmMeT ©  METOIBI .
XAMHAHA e I0BE XHOCTHSIX (nomaroBoit VeI onpoc OIIK-1,
SBJIEHUI U Z[EICHC CHBIX 1 /i 2 Mozesn) (co6ece;103a§ne) OIIK-3,
P BBITTOTHEHHS TIK-18
CHCTEM
OIPEJIENICHHOTO
JiedcTBUS,
peIICHHS 3a1a491
Brimonaenne
1.2 ]JlucriepcHblE CHCTEMBI. Koncynpramnum. OIIK-1,
4 MPaKTUYECKUX
Knaccugukarms TuCepCHBIX 1 /11 2 CeMuHapckoe OIIK-3,
pabot (pemenue
CHCTEM 3aHSTHE. TIK-18
3aj1a4)
CaMocTosTeNbHOS
mydenne yaeOHoi| CeMmuHapckoe
1 Hay4YHOU 3aHSTHE. OIIK-1
1.3 Knaccudukanus Y !
N 1 1 4 JIUTEPATYPBI. [IpoBepka OIIK-3,
MOBEPXHOCTHBIX SBJICHUI
IToaroroBka k WHAUBHUYaTbHBIX TIK-18
CEMHHApPCKOMY, 3aJaHAI
3aHATHIO
HWroro no pazaeny 3 321 8
2. Pasgen 2. TloBepxHOCTHOE
HATSDKCHUE M aficopOIus
2.1 Onpenenenue agcopOIu. .
pea ficop IlogroroBka Kk VYerHbll onpoc
IloBepxHOCTHAsT aKTHUBHOCTH HA6ODATODHO (coBecenopamme); OIlIK-1,
BemiecTB. Pacuer ocHOBHBIX| 4 2 221 8 paTop A ’ OIIK-3,
MPaKTHYICCKOMY nabopaTopHbIe
XapaKTEepPHCTUK [K-18
3aHATHIO paboThI
MMOBEPXHOCTHOTO CJIOS




CamocrosTenbHOE
n3yueHue yuyeOHOu

Y HAYYHO
2.2 CwmauuBaHus, KOTe3us, JIUTEPATYPHI
CemuHapckoe
aaresus. YpasHeHue I'mb6ca. Ionck
Nzotepmbl ajcopounu JIOIIOJIHUTEILHOM 3aHATHE OIIK-1,
’ 2 | 421 2 6 [IpoBepka OIIK-3,
KanwinsipHass KOHASHCAIMS. nH(OpMAIIH 110
. HMH/AMBUAYAJIBHBIX TK-18
VYpaBHenue Jlannaca. 3alaHHOU TEME. N
3aaHui
HonoobmeHHas ajcopOuus. Brinonnenne
MIPAKTHIECKUX
pabot (pemeHue
3ajau).
HUroro no pazaeny 4 | 4211 | 421 | 14
3. Paszgen 3. MonekynspHas
a1copOLus U3 pacTBOPOB
[ToaroroBka k
3.1 OcobGenHocTH axcopOIuu OJroTo
nabopaTopHO-
U3  KHIKHX  PacTBOPOB. .
- MPAKTHIECKOMY YceTHblii onpoc
TIpumenenue ypaBHEHHI SAHSTHIO (cobeceoBamme); OIlIK-1,
Jlearmiopa u Tenpu s 1 321 2 6 ’ ’ OIIK-3,
Beinonnenne nabopaTopHbIe
OIHACAHUSA azcopOImu TIK-18
MIPAaKTHIECKUX paboTs
MOBEPXHOCTHO-AKTHBHBIX
pabort (perieHue
BEILIECTB U3 PAaCTBOPOB
3ama4).
[ToaroroBka
3.2 VYpaBHeHHE OArOTOBKA
CEMHUHAPCKOMY,
[umkoBcKoro. HDAKTHYECKOM CeMuHapckoe
Ompenenenne CTpOEHHUS p y 3aHsATHE OIIK-1,
3aHSITHUIO
aJICOPOLIMOHHOTO ~ ClIOSL | 1 4 2 6 [TpoBepka OIIK-3,
Brinonnenune
pa3MepoB MOJIEKYII ACUETHO- WHIUBHUYaJIbHBIX T1K-18
TIOBEPXHOCTHO-aKTUBHBIX P . 3amaHul
rpaduyuecKon
BEIIECTB
padoThI
Hroro no pazneny 2 721 4 12
4, Pazgen 4. [lucnepcHble
CHCTEMBI M X CBOMCTBA
Brinonnenne VYerHbiii onpoc OIK-1
4.1v DIIEeKTPOKHHETUIECKHE 2 2 201 6 nmpakTuieckux | (cobecenoBaHue); OIIK-3,
CBOWCTBa pabort (perieHue nabopaTopHbIe K-18
3amad). paboTs
[Tounck
JIOTIOTHUTENBHOMN
42 nH(OpMaIH 110 CemuHapcKoe
Monex SDHO-KHHCTHICCKIE 3aJJaHHOM TeMe 3aHSITHE OIIK-1,
TeKyILp 2 2 6 [Ton6op, ITpoBepka OIIK-3,
CBOMCTBA.
. OIHUCaHUE, WHAUBHUYaTbHBIX T1IK-18
OnTHueckre cBoiicTBa o
SKCIIEPTHAS 3amaHui
OIleHKa CaliTOB
Hurepuer
HWroro no pazaeny 4 2 421 | 12
5. Pazgen 5. VYcroituuBocTb
JIICHIEPCHBIX CHCTEM
B "
51 Cennentauis, mpasrmean | (coseceronamey; | O
CEIMMEHTALIMOHHBIN aHaIu3. 2 4/21 4 P A ’ OIIK-3,
pabor (pemenne nabopaTopHbIe
DNEeKTPOIUTHAS KOATYJISIHS TK-18
3ajau4). paboThI
5.2 Cucrembl ¢ KHIKOW |
. CamocTosiTensHOe
raso06pasHoii mydenne yaeOHol| CeMuHapckoe OIK-1,
JTUCTIEPCHOHHOM cpenoii: 2 2 4,15 e i N P OIIK-3,
U HAYYIHOH 3aHSATHE
CYCII€H3UH, IMYJIbCHUHU, TECHBI, TIK-18
JIUTEPATyPhI
a’3p030IH
HWroro no pazaeny 4 | 421 2 8,15
Uroro 3a cemectp 17 [ 17/611 | 17/61 | 54,15 9K3aMeH
Hroro no aucuumnianze 17 [ 17/61 | 17/611 | 54,15 9K3aMeH OIIK-1,0MK-

3,1IK-18




5 O0pa3oBaTte/ibHbIE TEXHOJIOTHH

B mpouecce mnpenomaBanus aucuuiuiiHbL  «KoutompHas XUMHSA» IPUMEHSIOTCS
TPaJUIMOHHBIE, MHTEPAKTUBHbIE M HH()OPMAIMOHHO-KOMMYHHKAIIMOHHBIE 00pa30BaTelIbHBIC
TEXHOJIOTUH.

1) TpaaunuoHHble 00pa30BATENILHBIC TEXHOJOTMU OPUCHTUPYIOTCS Ha OpPraHU3alHIO
00pa30BaTEeNILHOrO  Ipolecca, MPEANONAraloly0 MpsAMYI  TPAHCISLMIO  3HAaHUH  OT
IpenoiaBaTess K CTyIeHTY (IIPEeUMYLIECTBEHHO Ha OCHOBE OOBSICHUTEIHHO-MILTFOCTPATUBHBIX
METO0B 00y4eHus1). YueOHas AesTeIbHOCTh CTYJAEHTAa HOCUT B TAKUX YCJIOBHSX, KaK IPaBUIIO,
pENpOAYKTUBHBIN xapakTep. @opMbl y4eOHbIX 3aHATUI:

- HudopmanmoHnHas JeKuMs — IOCIEeNOBaTelIbHOE U3JIO0XKEHHE MaTepuala B
JUCHUTUTMHAPHOM JIOTHKE, OCYIIECTBISIEMOE NPEUMYIIECTBEHHO BepOAJbHBIMU CpEICTBAMU
(MOHOJIOT TIperoaaBaTesl).

- Ha mnpakTuueckoMm 3aHATHHM ceMHHap — Oecena mpenojaBaTeNss W CTYICHTOB,
o0CyX/leHue 3apaHee IOJrOTOBJIECHHBIX COOOLIEHWH MO Ka)KJOMy BOIIPOCY IUIaHA 3aHATUS C
€MHBIM ISl BCEX IEPEYHEM PEKOMEHIyeMOM 00s13aTeJIbHOM U IOTIOJIHUTEIBbHOM JIUTEpaTypBhI.

- [IpakTueckoe 3aHATHE, TOCBAIICHHOE OCBOCHUIO KOHKPETHBIX YMEHHUI U HAaBBIKOB I10
IPEJIOKEHHOMY aIrOPUTMY.

- JIaGopatopHas paboTta — opranusanus y4eOHoi paboThl ¢ peaibHbIMU MaTepUaIbHBIMU
U MH(POPMALMOHHBIMU OOBEKTaMH, SKCIEpPUMEHTalbHas paboTa C aHaJIOrOBBIMHU MOJEISIMU
peabHbIX OOBEKTOB.

2) NHTepakTHBHBIC TEXHOJOIMH — OpPTaHU3alus 00pa30BaTeIbHOrO MpoIecca, KoTopast
IIpeIoiaracT akTUBHOE U HEJIMHENHOE B3aUMOJICHCTBUE BCEX YUACTHUKOB, JTIOCTH)KEHHE HA ATOU
OCHOBE JIMYHOCTHO 3HAYMMOIO JUIi HUX o0Opa3oBaTelbHOTO pe3yibrara. Hapsny co
CHEIUAIIN3UPOBAaHHBIMUA  TEXHOJOTMSAMU  TakOro  pojJa  INPUHUUI  HMHTEPAKTUBHOCTH
IPOCJIEKUBAETC B OOJIBIIMHCTBE  COBPEMEHHBIX  00pa30BaTENbHBIX  TEXHOJIOTHH.
WHTEepakTUBHOCTD MOAPA3yMEBAET CYOBEKT-CYyOBEKTHBIC OTHOLLICHHS B X0€ 00pa30oBaTeIbHOIO
npolecca 1, Kak ciaeicTBue, (opMUpoBaHUE caMOpa3BUBAIOLIEICS HHPOPMAIMOHHO-PECYPCHOM
cpenpl. Dopmbl yueOHBIX 3aHATHI:

- CemuHap-gucKyccHsl (Ha MPAaKTUYECKUX 3aHATHAX W J1a0OpaTOpHBIX paborax) —
KOJJIEKTUBHOE 00CYKJI€HUE KaKOro-I1100 COPHOro BOMpoca, MpoOseMbl, BHISIBICHHE MHEHUH B
rpymne (MeXIpynrnoBoi THaor, JUCKYCCHs KaK CIIOp-AHajor).

3) HudpopManoHHO-KOMMYHUKAI[MOHHBIE ~ 00pa30BaTENIbHBIC  TEXHOJIOTHH  —
oprasu3zaiysi 00pa3oBaTeIbHOIO MPOIecca, OCHOBAHHAS HA MPUMEHEHUH CHEeMaTU3UPOBAHHBIX
IPOrpaMMHBIX Cpell M TEXHHYECKHX CpPEICTB paboThl ¢ uH(popmanuen. Popmbl yueOHBIX
3aHATUMN:

- Jlexums-Busyanuzanusi — M3JI0KEHUE COJEP’KAHUS COMPOBOXKAAETCA Ipe3eHTaluei
(IemMoHCTpalyel yueOHbIX MaTepHalioB, MPEACTABICHHBIX B PAa3IMUHBIX 3HAKOBBIX CUCTEMax, B
T.4. WUTIOCTPATUBHBIX, paUuecKux, ayJuo- U BUIEOMATEPUAJIOB).

- IlpakTnueckoe 3aHsATHE B (hopMe Npe3eHTalUU — MPEJCTAaBICHHUE pPE3YJIbTaTOB
MPOEKTHOM WJIM MCCIIEI0BATENIbCKONW AESTENbHOCTH C MCIOIb30BAaHUEM CIHEIUAIN3UPOBAHHBIX
IIPOrPaMMHBIX CpEZ.

6 YueOHO-MeTOqHYECKOE 00ecTiedeHEe CAMOCTOSITeJIbHOW PadoThl 00yYaIINXCS
[Ipencrasneno B npuiioxeHuu 1.

7 OneHoYHbIe cpeIcTBA A5 POBeJeHUsI IPOMEKYTOYHOM aTTecTaluu
[IpencraBieHb! B IPUIIOKEHIH 2.

8 YueOHo-MeTOAMYeCKOEe H HH(POPMAIIMOHHOE O0ecTedeHue TUCIUIIHHBI (MOTYJIs1)



a) OcHOBHas JIUTEepaTypa:

1. Komnouanas xumust [DneKTpoHHBIH pecypc] : yuebnoe mocobue / E.C. PomaneHko,
H.H. ®pannesa, FO.A. besruna, E.B. Bonocoga. - Ctaspomnons: [Taparpad, 2013. - 52 ¢. - Tekcr :
snekrponnsiid. - URL: https://new.znanium.com/catalog/product/514197

2. Ponun, B.B. ®usndeckas U KOJIOUIHAS XUMUS [DJNEKTPOHHBINA pecypc] : yueOHoe
nocobue / B.B. Poaun, 3.B. 'opuakos, B.A. Opob6e. - CraBpomnonb: ATPYC CraBporoiibcKoro
roc. arpapHoro yH-Ta, 2013. - 156 c. - ISBN 978-5-9596-0938-2. - Tekcr : anekTponHbIi. - URL:
https://new.znanium.com/catalog/product/515033

0) lomotHuTeILHASI TUTEpPaTypa:

1. IIpakTHKyM IO KOJUIOWAHOW XUMUH: Y4eOHoe mocodue st By3oB / B. /1. [lomkukoBsa,
H.M. 3agpimoBa, JI.W. Jlonatuna; [Tox pen. B.I'. Kynmuuuxuna. - Mocksa : By3oBckuii y4eOHUK:
HULL Undpa-M, 2012. - 288 c.: 60x90 1/16. (nepemier) ISBN 978-5-9558-0217-6 - Tekcr :
snekTponnsbii. - URL: https://new.znanium.com/catalog/product/253361

2. Maxortkuna, E. C. Komtouano-aucrnepcHbie cucteMsl : mpaktukym / E. C. MaxoTkuHa,
M. B. lllyouna ; MI'TY. - Marautoropck : MI'TY, 2019. - 1 snektpoHn. 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 - MakpooObekT. - TeKcT : 37MeKTpOH-HbIA. - CBEICHUS TOCTYITHBI
takke Ha CD-ROM.

3. Hrompauna, D. B. IloBepXHOCTHBIE SIBIEHHS M JUCIEPCHBIE CHCTEMBI . Yy4eOHOE
nocobue / D. B. Jronpauna, C. I1. KJ'IO‘IKOBCKI/II/I MI'TY. - 2-e uza. - Marautoropck : MI'TY,
2014. - 86 c. WL, TalII., rpad. - URL:
https://magtu.informsystema. ru/uploader/flIeUpIoad°name 16. pdf&show dcatalogues/1/112068
6/16.pdf&view=true - MakpooObekT. - Tekct : anmekTponHbiid. - ISBN 978-5-9967-0539-9. -
Nmeercs neyaTHbIN aHAJIOT.

B) MeTroauyeckue ykasaHus:

1. KnoukoBckuii, C.II. Metoandeckast pazpaboTka K 1a00OpaTOpHOMY MPAKTUKYMY IO
muciuminHaM  «Kommonanas xumus», «IloBepXHOCTHBIE SIBJICHHMS U JUCIIEPCHBIE CHUCTEMBI»,
«Dusnueckas u koswtouaHas xumusi» [ C.I1. Kioukosckwii, O.B. J{ronpauna, M.B. 1llyouna u mp.
— Marnwurtoropck: M3a-Bo Marautoropck. roc. Texs. ya-ta um. I.M.Hocosa, 2006. — 46 c.

2. Maxotkuna, E. C. KomtonaHo-mucnepcHbie cuctemsl : mpaktukyM / E. C. MaxoTkuHa,
M. B. lllyouna ; MI'TY. - Marauroropck : MI'TY, 2019. - 1 sanextpos. 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 - MakpooObekT. - TeKkcT : 37IeKTpOHHbIH. - CBEACHHS JOCTYITHBI
takke Ha CD-ROM.

r) [Iporpammuoe obecneuenue u UHTepHer-pecypcebi:

IIporpammHoe o0ecneuenne

Haumenosanue 110 Ne norosopa Cpox IeCcTBUS TUTICH3UHI



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

MS Windows 7

Professional(ous  |/1-1227-18 ot 08.10.2018 11.10.2021
KJIACCOB)
MS Office 2007 |y, 135 1117.09.2007 GeccpouHo
Professional

. cBO0OOTHO
7Zip pacnpoctpansgemoe [10 Occepouro
FAR Manager CBOOOHO OeccpouHo

pacnpoctpansgemoe [10

IIpodeccnonanbHbie 0a3bl JAHHBIX U HHPOPMALMOHHbIE CIIPABOYHbIE CUCTEMbI
HasBanue xypca CchblIKa

HanmmonanpHas
HH(bOpUMaHP\I,OHHO-aHaHHTquCKaH cucrema . — URL: https://elibrary.ru/proiect risc.asp
Poccuiickuii MHIEKC HAYy4YHOrO UWTHPOBAHUSA

(PUHID
ITouckosas cucrema Akanemust Google (Google

Scholar)
Wudpopmanmonnas cucrema - EanHoe OKHO
JIOCTYIA K MH(POPMAIMOHHEIM pecypcam
Poccuiickass T'ocymapcTBeHHass OuOnmoTexa.
Karanoru
DnekTpoHHbIe pecypchl Oudauorexku MI'TY um.
I".11. HocoBa

9 MaTepHaJIbHO-TeXHHYECKOEe o0ecnevyeHne JUCIHILITHHBI (MOaYJIsl)

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

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

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

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

MatepuraiabHO-TEXHUYECKOE 00ecrieYeHNE IUCIUIUIMHBI BKIIOYAET:

1. VyebOuble aynuropuu Ajsl MPOBEAEHHUS 3aHATUN JIEKUMOHHOrO Tuma. OcCHaleHHeE:
MynbTrMeIuiHBIE Cpe/ICTBA XpaHEHUs, IEpeayy U PeCTaBICHU HH(DOpMaIK

2. YdeOHblE ayIuUTOPUHM JUIS TIPOBEACHUS JIA0OOPATOPHBIX pabOT: XUMHYECKHE
nabopatopun. OcHaileHne: XUMHUYECKHE PpeakTHBBI, XHUMHUYecKas mnocyaa, JlaGopaTopHble
ycraHoBkH, Tabmuna «llepuonnueckas cucreMa XUMHYECKUX 3JI€MEHTOBY, [lnakatel no temam
paboueil mporpamMMsl.

3. YueOHBIC ayAWTOPUHU [UIS TPOBENEHHS MPAKTUYECKUX 3aHATHH, TPYIIOBBIX U
UH/IMBUYAJIbHBIX KOHCYJbTAIlMi, TEKYIIEro KOHTPOJS M TNPOMEXYTOYHOW aTTeCTAIUH.
OcHnatenue: Jlocka, MyITbTUMEIUMHBIN IPOEKTOP, IKPaH.

4. TlomewmeHus JUIsi CaMOCTOSITEIbHOM paboTel  oOydaroumxcs. OcHaiieHue:
[Mepconanbubie KoMIbIOTEphl ¢ maketoMm MS Office, Beixogom B MHTEpHET M ¢ JOCTYNOM B
AJIEKTPOHHYIO MH()OPMAIIMIOHHO-00Pa30BaTEeNbHYIO CPEly YHUBEPCUTETA.

5. llomemenue s XpaHeHUS M NPODUIAKTUYECKOTO OOCITYXKHBaHUS Y4eOHOTO
obopynoBanusi. OcHamenue: Ilkader uig XpaHeHUs yueOHO-METOIUYECKON TOKyMEHTaIuH,
yaeOHOro 00OpyJIOBaHUS M Y4eOHO-HATMAMHBIX TocoOMH, WHCTpyMEHTHI il peMOHTa
71a00paTOPHOTO 00OPYIOBAHUS.


https://elibrary.ru/project_risc.asp
https://scholar.google.ru/
http://window.edu.ru/
https://www.rsl.ru/ru/4readers/catalogues/
http://magtu.ru:8085/marcweb2/Default.asp

IIpunoxenne 1

Y4yeOHO-MeTOoAUYeCKOe o0ecTieYeHrne CAMOCTOSITeIbHOI padoThl 00y4yaromuxcs

[To mucrmmnuae «KoyutonaHas XUMHS» NPETyCMOTpEHa ayJUTOpHAas M BHEAYAUTOPHAs
caMocCTosTeNIbHas paboTa 00ydJaroIIMXCs.

AynuropHas caMoCTosITeNbHasi paboTa CTYIEHTOB MPEAIoIaraeT 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 MaTepUaJIOM;

- U3y4YCHUE TEM, BBIHECEHHBIX Ha CAMOCTOSTEIBHYIO IIPOPA0OTKY;
- BBIIIOJIHEHUE JIOMAITHUX WHAWBUIYaTIbHBIX 3aJlaHH;

- HOATOTOBKA K KOJUIOKBHYMaM H J1a0OpaTOPHBIM paboTaM;

- IOJITOTOBKA K SK3aMEHY.

JlabopaTopHble padoThbI:

JlaGopatopHas padota Ne 1. «AncopOirst pacTBOPSHHOTO BEIIECTBA HA MPaHMIIC Pa3/ielia
ha3 «KUIKOCTH — Ta3»»

JlabopatopHass pabota Ne 2. «AmcopOuus BEHIECTB M3 PAcTBOPOB HA TBEPIBIX
agcopOeHTax»

JlaboparopHas padota Ne 3. «MloHOOOMEHHAsT aaCOPOLIHSI»

JlaGopatopHas padota Ne 4. «3nexkrpodopes»

JlaGopatopHnast pabora Ne 5. «CeqrMeHTAIIMOHHBIN aHATIH3Y.

Bonpocs! 1151 caMOCTOATEILHOM PadoThI 00y4YaIOIIMXCH:
1. Bknag pycckux yu€HbIX B pa3BUTHE KOJUIOMAHON XUMHUU. 3HAUEHUE KOJIJIOUTHOW XUMHUH.
2. CocTaBUTb CXEMbI CTPOCHMSI MUILIEILT KOJJIOUHBIX PACTBOPOB M0 3aJIaHHIO.
3. I'pyboauciepcHbIe CUCTEMBI. DMYIIBCHH, TIEHBI, CYCIICH3UH, a3pP030Ju. METO/IbI MOTYICHHUS.
Y CTONYMBOCTD, CTAOMIIN3AIUS U PA3pYLICHHE.
4. CBoiicTBa 30J1€i, CTPOEHHUE YaCTHIL 30J151. Y CTOMUNBOCTD, KOATYJISIUS ¥ CTA0MIU3AIMs 30J1€H.
5. Metobl onpesieneHns HOBEPXHOCTHOTO HATSKEHMSL.
6. BausiHue nucnepcHOCTH Ha (PU3HKO-XUMHUYECKHUE MTPOLIECCHI.
7. OnTudeckue MeTo/Ibl ONpeAeIeHUs JUCTIEPCHOCTH.

IIpumepHoe nHAMBUAYATIbHOE foMamnHue 3aganue (U3):
Pabora coctouT U3 4 TUMOB pacyeTHBIX 3a7au:

1) pacueT OCHOBHBIX XapaKTEPUCTUK IMOBEPXHOCTHOIO CJOSA, PA3JIMUYHBIX MapaMeTpPOB,
MMOCTOSTHHBIX BEJIMYMH W ITOKa3aTeled CBOMCTB AUCHIEPCHBIX CUCTEM.

2) pacueT aJIcOpOIIMOHHBIX PABHOBECUI B PA3IMUHBIX CHCTEMAaX

3) pacder W MOCTPOCHHUE KPUBBIX CEAUMEHTAIlMH W PacIpe/eTICHUsT YacTHI] 10 JTaHHBIM
CEIMMEHTALlMOHHOI O aHaJIn3a

4) cocraBnenue (HopMyIIbl MUTIEIUTBI 30J151.

3amaua 1.

AdpO30Jb PTYTH CKOHJIEHCHUPOBAJCS B BHJE OONbIION Karum oObemMoM 3,5 oM.
Omnpenenure, HACKOJBKO YMEHBLIMJIACH MOBEPXHOCTHAS IHEPIrHsl PTYTH, €CIU JUCIEPCHOCTh
a’po3osig  coctaBisuia 10 MEM IIoBepXxHOCTHOE HATSKEHUE PTYTH IPUMUTE PaBHBIM
0,475 Jix/M°.



3amaua 2.
Huxe npuBenensl fanHbie 00 a1IcOpOIIUH TapOB BOJIbI MAKPOIIOPUCTHIM CHUIIMKAreseM Mpu
KOMHATHOW TeMIIEpaType:

p-107 Tla 3,04 4,68 7,12 11,69 14,03 17,77

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

[Tonb3ysick ypaBHeHUEM JIeHTMIOpa, onpeenuTe NpeesIbHYI0 eMKOCTh CUITMKAres.

3agaua 3.

[TocTpouTh CENMMEHTAMOHHYIO KPUBYIO, PAacCUMUTaTh U IMOCTPOUTH WHTETPAIBHYIO H
maddepenmanbHy0 KpUBBIE paclpeeNieHNs] YaCcTHII BOPOHEKCKOH TIIMHBI B BOJE, MOJb3YICH
rpadu4ecKuM METOI0M 00pabOTKH KPUBOM CEAMMEHTALINH.

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

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

BricoTa ocemanus H = 0,09 m; BsS3KoCTh 1| = 1-10° [Ta-c; IIOTHOCTH TJIMHBI p = 2,72-103
KI/M>; IUIOTHOCTB JUCTIEPCUOHHOU CPEIbl Py = 1-10° kr/ne.

3anaua 4.

CocraBpre popmyny munemasl 308 CaSOs, MOTY4EHHOTO MyTEM CMEIIMBAHUSA ABYX
pactBopoB: CaCl, ¢ xonuentparueit 0,002 mosibdkB/m1  o0bemMoM 9 M u  Aly(SO4)s3 €
koHueHtpanuei 0,01 monb3kB/1 06beMom 30 M.

Tembl NPAKTHYECKHUX 3AHATHIL:

1. IloHsiTHE O TUCTIEPCHBIX M KOJUTOMIHBIX cucTeMax. Kiaccupukanuy JUCcTiepCHbIX CHCTEM.
MeToapl noJydeHusl IUCHEPCHBIX CUCTEM: IUCHEPTalMOHHBIE U KOHJEHCALMOHHBIE, METOJ
nenTu3anuu. Merosibl O4YMCTKH IUCIEPCHBIX CUCTEM.

2. AncopOLMOHHBIE SIBIICHUS Ha Pa3IMYHbIX TpaHULaX paszzena (as. AncopOuus Ha rpaHuLe
TBEPJIOE TeN0-Ta3. AJICOpOIHs HAa TPAHUILIE KUIKOCTh-Ta3. AJicopOuus U3 pacTBOPOB.

3. DNEKTPOKMHETUYECKUE CBOMCTBA JUCIEPCHBIX CUCTEM. DJIEKTPOKUHETUYECKHUE SBIICHUS:
CoBpemennbie npesacraBienus o crpoenun JIIC. CTtpoeHHe KOJIOUIHBIX MUIleUl. BrusiHue
UHAN(G(EpeHTHBIX W HEeUHAU(P(PEPEHTHBIX 3JEKTPOJIUTOB HAa BEJIWYMHBI 3JIEKTPHUECKOTO,
AIIEKTPOKMHETHUYECKOI0 U MOoTeHIuana Auddy3Horo cios. SIBneHue nepe3apsaku KOJUTOUIHBIX
gactull. M3o03nexkTpuueckoe cocrtosiHue. M3MmepeHue sIeKTPOKMHETHYECKOro MOTEHIUala W3
ABJIEHUH 351eKTpodopesa u 3aeKkTpoocmoca. YpaBHeHHs [ enbmroibia — CMOTyXOBCKOTO.

4. CenuMeHTanus, CEIMMEHTALIMOHHBIN aHaNU3. AHAIN3 KPUBBIX CEAMMEHTALUH.

5. CucteMbl ¢ XUAKOW JUCIIEPCUOHHOM cpenoi. XapaKTepuCcTHKa OCHOBHBIX JHCHEPCHBIX
cucteMm. CycneH3uu, 304, IIEHbI, 1ACTHI, SMYJIbCUH.



Ipuio:xkenne 2

OueHouHbIe CpeACTBA J1JIsl MPOBeEIEeHUs MPOMEKYTOUHOM aTTecTAlMU

a) [lnanupyemblie pe3yJbTaTbl 00yYeHHs] M OLIEHOYHbIE CPeICTBa /Jisl MPOBedeHUsA
NMPOMEKYTOYHOM aTTeCcTaAlluM:

Crpykry
PHBIN
JJIEMEHT
KOMIIETE
HITUU

[Tnanupyemble pe3yabTaThl
00y4eHus

OneHouHble CpeCTBa

OIIK-1 crtocOOHOCTBIO U TOTOBHOCTBIO
JUCIHIUIAH B TIPO(ECCHOHATBHOMN eI T

HCIIOJIB30BATh OCHOBHBIC 3aKOHBI CCTCCTBCHHOHAYYHBIX
CJIIBHOCTHU

3HaTh - OCHOBHbIE 0a3oBbIE
TOHATHA M 3aKOHBL | reopernueckne ocHOBBI Kypca «KommomaHas XUMHS.
HIOBEPXHOCTHRIX  ABJICHUH | Koj1pyecTBEHHBIE XaPAKTEPUCTUKHU JUCIEPCHBIX CUCTEM,
1 TUCTICPCHBIX CHCTCM, dopmynsl  gas  mx  pacdera.  Kimaccudukammio
- MCTOIl M MCTOIMKH | nycriepcHBIX CHCTEM B 3aBUCHMMOCTH OT IIPU3HAKA, 110
Ka4CeCTBCHHOI'O U | koTopoMy MX MOKHO KiaaccupuuupoBars. OCOOEHHOCTH
KOJIM4IECTBCHHOTO busruecKoin u XUMHYECKON aICOPOLKH.
OrncaHus Krnaccudukanuo u3orepM  aacopOuuu. Y paBHEHHE
TIOBEPXHOCTHBIX [enpu, I'n66ca, BOT. CymHOCTh METOAOB MOIYYCHHUS
ABJICHUM, — BHABL M | xommonaubIx pacTBOpoB. OCHOBHBIE METOIBI OYHCTKH
CBOMCTBA  JUCHEPCHBIX | 30geff. OnrUuecKUe SBICHUS KOJUIOMAHBIX CUCTEM.
CHCTCM,  MCTOIBl  HX [QcumoBel  Teopuu  crpoenus J[DC.  CymHOCTb
CTa0uIH3aIHH U | 51eKTPOKUHETHUECKUX SIBJIEHUIA. Biusnue
paspymcHus, snekTponuToB  Ha crpoerme J[OC u  BenuuuHy
- OCHOBHBIC METO/IbI -noternuana. Cymuocts auddysun, ocMoca, HakTopsl
YUPABJICHAS MPOTIECCAMA B | grippgroniie Ha 3TH BeaMIUHBI. DAKTOPBI arperaTUBHON
JWCTICPCHBIX CHCTEMAX UL | yeroifqHBOCTH 30MEH.
peleHus 3a/1a4 B
npogecCuoHAIbHON
JESTELHOCTH.

VMers |- mpuMeHsTh  OCHOBHBIC | CTpOMTh H30TE€PMY MMOBEPXHOCTHOTO HATSDKEHHS W
0a3oBblE  MOHATUS WM | OTPENENATh TPapUUECKH MOBEPXHOCTHYIO aKTHBHOCTb.
3aKOHBI TOBEPXHOCTHBIX | OOBSCHITH XapakTep pa3inYHbIX H30TE€PM aICOPOIHH.

SIBIICHHN U AUCTICPCHBIX
CUCTCM IJId IMMPOBCIACHUA
OKCIICPUMCHTOB C HUMMU,

- UCIIOJIL30BAaTh MCETOIBI

u METOJUKHU
Ka4CCTBCHHOI'O u
KOJIMYECTBCHHOI'O
OIMUCaHUuA
MMOBEPXHOCTHBIX

SIBIGHUM U CBOMCTB
JIUCTIEPCHBIX CUCTEM;

- IPUMEHSITH OCHOBHBIC
METOIEI yIpaBJIEHUS
MPOLECCAMH B JUCIIEPCHBIX
CUCTeMax JUId pEIICHUS

OnpenensaTh pa3Mep KOJUIOWIHBIX YacTUI[ UCXOIS W3
ONTUYECKUX CBOMCTB KOJUIOMAHBIX cucTeM. COCTaBIATh
dopmynbl Muneinl. PaccuMThIBaTH TOPOT KOAryJISIIUH.
OnpenensTb MEXaHU3M KOAryJIsiuH.

Hanucats Gpopmysbl MULIEIT CIETYIOIINX 30JIEH:

a) 301151 kapOoHnata 6apus BaCO3, cTabuian3upoBaHHOTO
XJIOpUI0M Oapus;

0) 305 cynbduna ceuna PbS, ctabunuzupoBaHHOTO
Cynb(pUIOM HATPHS,

B) 3011 Opomuzaa cepebpa AgBr, cTabuinM3upoBaHHOTO
HUTPATOM cepeopa;

r) 30014 THJIPOKCH/IA
crabunusupoBantoro Fe(NOjz)s;
1) 307 xjopuna ceuHua PbCly, cTabUIM3upoBaHHOTO
XJIOPUJIOM KaJTus;

Kenesa Fe(OH)s,
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3a/1a4 B|e) 30 cynabdara 6apus BaSO,, cTaOuam3upoBaHHOTO
npogeccuoHaTbHON cynb(aTrom Kanusl.
JESITeITbHOCTH. TecroBble 3a1aHUs 110 JUCIUTLIAHE:

TECT Nel

1.Pa3mep KOMTOMIHBIX YaCcTHUIL COCTABISET (M):

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

2.0co0ble  CBOMCTBA  JWCIEPCHBIX  CHUCTEM
00YCIJIOBIICHBI:

1) w™mampiM  pa3MepoM dYacTWl W OONbIION
MeK(a3HOM MOBEPXHOCTHIO;

2) MabIM pa3MEpOM YacTHI] U MaJIoH MeX(a3HOH
MIOBEPXHOCTHIO;

3) OoJBIIMM pa3MEpPOM 4YacTUIl W OOJIBIIOHN
Mex(a3zHOM MOBEPXHOCTHIO;

4) OoJBIIMM pa3MEepoOM YaCTUIl U MaJou
Mex(a3zHOI MOBEPXHOCTHIO.

3. Ilpu xnaccuuKauy TUCTIEPCHBIX CHUCTEM IO
arperaTHOMy COCTOSIHHIO aucriepcHod ¢aszel (a.d.) u
JUCIIEPCUOHHOM cpeibl (1.C) B a3p030JIX B KaYECTBE J1.C.
BBICTYIAET:

1) ras.

2) KUJIKOCTb.

3) TBepIOE BEIIECTBO.

4) nna3ma.

4. KommouaHsie CHCTEMBI B KOTOPBIX
pacTBOpuUTENH(BOJa) B3aUMOJEHCTBYET C KOJJIOUIHBIMU
YaCTUIIAMH:

1) ruapodunbHbIe;

2) runpodoOHbIE;

3) rerepoduibHbIE;

4) rpy0oauciepcHbIe

5. KonnouHble cUCTEMBI MOTYT OBITh MOJTYYEHBI
CIICAYIOIIMMH METOIAMHU:

1) KoHJeHCaluel UIu TUCTIEPTUPOBAHUEM.

2) HelTpanu3anuei Win 3aMeIIeHUEM.

3) nonuMop¢HOTO MpeBpaIeHHS.

4) noHHOTO OOMEHA.

6.MoHbl, JOCTpauBaroIIie KPUCTALIMYECKYIO
PEIIETKY siApa, HA3bIBAFOTCS:

1) noTeHuManonpeAeSIOIUMI HOHAMH.

2) NIpOTUBOMOHAMH.

3) ancopOIMOHHBIMU HOHAMM.

4) cBOOOHBIMU HOHAMH.

7. KakoBa CTpyKTypa MHLEIBl KOJUIOMIHOTO
pacTBopa, 00pa30BaHHOTO J00ABICHUEM K

AgNO3 u3obitka KCI:

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

2) {m[AQCIIxK+}xK+;
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3) {m[AgCI] nCl—(n — X)K+}—x xK+;
4) {m[AgNO3]xNO3}x+.
8. MonekynspHO-KMHETUUYECKUE CBOICTBa
JUCIIEPCHBIX CUCTEM OOYCIIOBJIEHBI:
1) XaOTU4YECKUM JIBUYKEHHEM YaCTHII.
2) 3aTyXaroluM BO BPEMEHU JABU)KEHHUEM.
3) CTpOro ynopsiJOYHbIM JBUKEHHEM YACTHII.
4) paBHOYCKOPEHHBIM JIBUKEHUEM.
9. Ecnu nmonepeyHsbIil pa3Mep 4acTHUIl JUCIIEPCHOU
(ba3pl MEHbIIIE IITMHBI BOJIHBI CBETa, TO HAOIIOAaeTCs:
1) paccesiHue cBeTa.
2) npenoMIIeHUE CBETA.
3) oTpakeHue CBeTa.
4) mpoxoKJaeHNe CBEeTa
10. IBneHue mnepemelleHus AUCIEPCHOM Cpebl
yepe3 HEMOJBMIKHYIO TMOPUCTYIO TMEPEropoaKy IO
JeficTBUEM BHEIIHETO INEKTPUUYECKOTO 1oJIst
HA3bIBACTCS:
1) anekTpoocMoCcoM.
2) ynbpTPaMHUKPOCKOMIHEIA.
3) nedenmomeTpueii.
4) TypOuaumMeTpueil.

Brnagers |- mpakTuueckumu JIOTHYECKUM MBIIICHUEM, 9TOOBI MTOHUMATh
HaBbIKAMU  TPOBEJICHMS |B3aMMOCBS3b XMMHYECKMX IIPOLIECCOB U SIBICHUH C
JKCIIEPUMEHTOB JUIS | pa3nu4HbIMU  O0JACTSIMM TEXHUKHM W HAyKH, JOJIKEH
UCCIIEI0BaHUS BJIAJICTh S3bIKOM, YTOOBI SICHO M3JIaraTb CBOM MBICIH,
MOBEPXHOCTHBIX SIBJIEHUHN |JAOJKEH BIIAJeTh MaTeMaTHYECKUM amnnapaToM, 4TOObI
U IUCHIEPCHBIX CUCTEM; OPOM3BOIUTh HEOOXOJMMbIE pacueThl, HalpuMmep,

- HaBBIKAMU u | norapudMupoBaHUEM, UHTETPUPOBAHUEM,
METOAMKAMHU Tu(pepeHIIMPOBAHUEM.
KaueCTBEHHOTO n |3amaum 11 CaMOCTOSTEIBHOTO PEIICHHUS:
KOJIMYECTBEHHOTO 3agaya 1. Omnpenenuts yACNbHYIO IOBEPXHOCTb
ONMCAHUS AKTHBUPOBAHHOIO YIJIsl, €CIIM MaKCUMaJlbHas aJcopOuus

MTOBEPXHOCTHBIX SIBJICHUM
U CBOMCTB JUCHEPCHBIX
CHUCTEM,;

- HaBbIKaMU IPUMEHEHUs
OCHOBHBIX METOJIOB
yIpaBiIeHUs MPOLECCAMHU B
JUCTIEPCHBIX CUCTEMAX IS
pelieHus 3a1a4 B
npodeccnoHanbHOM
NeSITeNIbHOCTH.

I’ aMuHONIa paBHA 2,20-10'3 MOJ'IB/MZ, a IUIoIIAdb,

3aHuUMacMasd MOJ'ICKY.IIOﬁ Cl'II/IpTa HpI/I HaCBIIIICHUH, S0
=30-10%° M2,

3agaua 2. ApncopOuus BOAOpOAa Ha  KEJIE3HOM

KaTanusatope mpu Hackimenun I°, = 60cy® /1002.  Sp
=5 ,0~10'20 MZ/MoneKyna H,.

OnpenenuTh yIeIbHYIO IOBEPXHOCTh aICOPOEHTA.
3apaya 3. B T1abnume mnpuBENCHBI  3HAYCHUS

HOBG](.;)XHOCTHOFO HaTsOKCHUS paclljiaBa KeJie3a IIpU

1600°C ¢ mob6aBkamMu Cephl.
[S], am% | 0 0,03 [ 0,07

0,10 | 0,20 | 0,30 | 0,40
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1800 | 1690 | 1610 | 154 | 1400 | 1310 | 1220
onrt/{. 0
Onpenenuts ancopOLMI0O Ccepbl Ha  TMOBEPXHOCTH

pacruiagBa.
[TocTpouth U30TEPMY aICOPOIIUHU CEPHI.

OrnpenenuTh BEIMUMHY NpeeabHON agcopommu [ .
Ornpenenuts MIOHIAAb MOBEPXHOCTH, MPUXOASIIYIOCS
Ha aTOM CEpHI.

OIIK-3 roToOBHOCTBIO HCIOJIL30BaTh 3HAHUSA O CTPOCHUH BCUICCTBA, IIPUPOIC XHUMHYECKOM CBSI3HU
B Pa3JIMYHLBIX KJIaCcCaX XUMHUYCCKUX COGI[I/IHGHI/Iﬁ JJIs1 IOHUMaHU s CBOMCTB MaTCpHraIoB U
MCXaHU3Mad XUMHUUYCCKHUX MTPOUCCCOB, ITPOTCKAOIINX B OKPYKAOIIEM MHUPC

3HaTh

- OCHOBHBIE 0a3oBbIE
MOHATHUS U 3aKOHBI XUMUH,
o0mue 3aKOHOMEPHOCTH
IPOTEKaHUsT XUMHYECKHUX
peakuui B pa3IMYHBIX
XUMHUYECKUX CUCTEMaX;

- METOABI  aHalu3a H
00001IeHNsT Pe3yabTaTOB
IKCIIEPUMEHTA JUISt
CaMOCTOSITEJILHOIO
OOBSACHEHHSI MeEXaHHU3Ma
MPOTEKAHUS
MTOBEPXHOCTHBIX
SIBIICHHI;

- METO/IbI aHAJIM3Aa U
0000111eHUS pe3yabTaTOB
IKCIIEPUMEHTA IS
CaMOCTOSTEIIEHOTO
00BICHEHHUS MEXaHU3Ma
(U3UKO-XMMHYECKHUX
MIPOIIECCOB B IUCIIEPCHBIX
CUCTEMaXx M MPOSBICHUS HX
CBOMCTB.

[lepeueHp TEOPETUUECKUX BOIIPOCOB K IK3AMEHY:

1. HaszoBure BaxHellMe NpPU3HAKM  OOBEKTOB,
M3y4yaeMbIX KOJUIoMAHOW xumueil. IlpuBegure
IPUMEPbI TUITUYHBIX TUCIIEPCHBIX CUCTEM.

2. UYro Takoe MOBEPXHOCTHOE HATSKEHHE, B KaKUX
eIMHUIIAX OHO u3MepsieTcs? Y Kako )KUAKOCTH OHO
Oosblie — BoAbI WK 6eH3051a? OTBET MOTUBUPYMTE.

3. Uro Takoe aare3us u cmauuBaHue? UYto Takoe
KpaeBOM yroyi cMaunBaHUs?

4. Kak Bbl OOBSICHUTE, YTO BOJA pacTEKaeTrcs IO
YUCTON IOBEPXHOCTH CTEKJIa, a €clu Ty XK€
MIOBEPXHOCTb IMOKPBITh TOHYAMILEH IJIEHKOW XUpa
WIH YTIIEBOAOPOJA, TO BOJA HA TaKOH MOBEPXHOCTU
coOupaercs B Karu?

5. Kakyro mnoBepXHOCTh Ha3bIBalOT TUIAPO(HOOHOI?
Kakyto ruapodunsnoit? ITpusenure npumepsl. Kax
ruipoQoOHYI0  TMOBEPXHOCTh  INpEBpPaTUTh B
rupodmIbHyI0 U Ha060poT? [Ipumepsl.

6. UYro Takoe ¢moramusa? Ha vem oHa ocHoBaHa?
ITosicHuTE HA N3BECTHBIX BaM MPUMEpPAX.

7. Yto Takoe kanmusuispHas KoHJeHcanus? Moryt au
napbl, HallpuMep, BOJbl CKOHAECHCHPOBATHCA B
JKUJKOCTb, €CIIU JIaBJICHHE €€ IapoB MEHbIIIe
JIABJICHHUsI HACBIIIEHHOIO Iapa, INPHUBEACHHOIO B
CIIPaBOYHMKE NpH JaHHOM Temmeparype? OTBer
MIOSICHUTE.

8. Uro Takoe azacopOuums, azacopOeHT, ajacopbar?
[TpuBenuTe nMpUMEpPHI ITOrO SBJIEHMS, C KOTOPBIMU
BbI CTJIKUBAJINCh B OBITY.

9. Kakyto azicopO1HIo Ha3bIBAIOT
MOHOMOJIEKYJIsIpHON? Kakyro MoauMoneKyaspHOn?
K kakomy BHIy afcopOIMM OTHOCUTCSI ypaBHEHHE
JIbHrMiopa, TOSICHUTE CMBICA BXOJSIIMX B HETO
BEJIMYMH:

A=A, P

Ke
I+kp A=Ao—

1+xkc
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10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22,

[TosicHuTe  CMBICI  BEIUYUH BXOJALIUX B

9
dbyHIaMeHTaIbHOE  aJICOPOLIMOHHOE  ypaBHEHUE
I'n60ca:

c
= do

RT dc

Kakyro BenuunHy Ha3bIBalOT ITOBEPXHOCTHOMN
AKTUBHOCTBIO?
Kak Bbl 00BSICHUTE, UTO TOBEPXHOCTHAS! AKTUBHOCTh
BaiepbsiHOBOM kucioThl (C4HgCOOH) npumepHo B
10 pa3 Boite, ueM nponuonoBoit (CoHsCOOH)?
[TosicHuTE CMBICH BEIMYMH, BXOJSALIUX B YPAaBHEHUE
BOT. Kak mno »TOMy YypaBHEHMIO paccuMTaTh
yIETbHYIO IOBEPXHOCTH aicopOeHTa’?

4 Ao-c-%s
-Pp) +(c-1)P]

Uro Takoe HOHHBIM OOMEH M HOHOOOMEHHBIE
ancopbentsl? [IpuBenute npumepsl NPUPOIHBIX U
HCKYCCTBEHHBIX HOHOOOMEHHMKOB.

Kak c¢ mnomompio HOHOOOMEHHHKOB YCTPaHHUTh
YKECTKOCTb MPUPOJAHOMN BOJIbI?

Yro Takoe xpomaTorpadus? Ha uem ocHoBaHa u rjie
ucnoiabiyercs? IIpuBenure npumepsl.

Yro Takoe OpOYHOBCKOE JBMXKEHHME, YE€M OHO
obycrnoBieno? MoXHO 71U €ro HaOmOaaTh B
JUCIIEPCHBIX CHCTEMax C pa3MepaMH YacTHI
IopsIAKa 10 - 10®° M? OTBeT MOSCHAUTS.

B uem cyTb ceaumeHnTannonHoro asanusa? C kakon
nenbto  ero  ocymectsisor?  Kak  00bIyHO
IIPEJICTABIISIET PE3YJIbTAThl TOTO aHANIHU3a?

Uro Takoe CeAUMEHTALUOHHO — Ju(y3nOHHOE
paBHOBecHe? MOXKET 1M OHO YCTAaHOBUTBHCS B
rpyooaucnepcHbix cucreMax? [louemy?

Yro Takoe 1BOMHOM 3yleKTpudeckuil cioi? KakoBel
TUMIUYHBIE MEXAHU3MBbI €r0 BO3HUKHOBeHUsA? OTBeT
MOSICHUTb.

Yto NOHWMMAIOT TOJ TOJIIMHOM TIIOTHOM U
mudpdysHoit wactm  JIDC?  YBenmuuurcs wim
yMeHbIIUTCS TonmuHa 1uddysnoit yactu A2C npu
YBEJIMUEHUN  KOHILIEHTpAllMM  JJEKTPOJIMTa B
pactBope? OTBET MOSICHUTB.

Yro Takoe DSIEKTPOKMHETHYECKUH MOTEeHUHan?
KakoBa ero cBsi3b CO CKOPOCTHIO IEpEMEIIECHUS
YacTHUIl IpH dJIeKTpodopese?

Kakue OCHOBHbIE ONTUYECKUE SIBJICHUS
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23.

24,

25.

26.

21.

28.

29.

30.

31.

32.

33.

34.

HAOMIOAIOTCA  MpU  TaJleHUW Jyda CBeTa Ha
JucrepcHyto cucreMy? Uto Takoe cBeTopaccesiHue, oT
KaK{X [apamMeTpoB OHO 3aBUCUT?

Kak 00BbACHUTD, YTO B MIPOXOSIIEM CBETE «OebIe»
30JI1 HEPEIKO UMEIOT KPACHOBATHIN OTTEHOK, a IPU
OoxoBOM  HaOmogeHMH (10  OTHOLICHHIO K
HMCTOYHHKY CBETa) CHHEBATHIN?

Yro Takoe Hedemomerpus u TypOuaumetpus? C
KAaKOH 1IEJIbI0 OHU MCTOJIB3YIOTCS?

UTO NOHMMAIOT IO KWHETUYECKON U arperaTuBHON
YCTOMUMBOCTBIO UCIIEPCHBIX cucTeM? CoueTaroTcs
7 00a 3T KadecTBa y THOPoOHBIX cucteM? OTBeT
MOSICHUT.

C kakoil 1eNnblo MpH JpOoOJIEHUU U U3MEIbUYCHUU
MHOTHX MaTEepPHaJIOB 100aBIISIOT pacTBopsl [IAB?
Uro Takoe koarymauus? KakoB B oOmux wyeprax
MEXaHU3M 3JIEKTPOIUTHON KOAryJsiun?

Uto Ha3bIBAIOT NPSIMON 3MyJbcuei? YTo Ha3bIBAIOT
obpatHolt smynbcueit? Kakue BeliecTBa Ha3bIBAIOT
AMyJbraTopamMu M nesmynbraropamu?  Kakos
MEXaHU3M HUX JeHCTBUA?

Uro takoe nuoduibHas aucrnepcHas cuctema? Uem
OHa TPUHIUIHAIBHO OTJIMYAETCS OT JHO(POOHOI?
MOXXHO 7T cYMTaTh CUCTEMY COCTOsAIIYIO M3 (a3 A
(mampumep, Boma) u B (mampumep, Macio)
TMOQUIbHON,  ecnmu  MexdazHoe  HaTsKEeHUe
cocrtapisieT 15 mJx?

Ha3zoBure Heckonbko oO0macTeil MpakTHYECKOro
npumeHenns [IAB.  VYkaxure MexaHM3M HX
JENCTBUS B COOTBETCTBYIOIIUX CIyYasX.
[Tpusenure pPUMEPBI IPAKTUYECKOTO
MCII0JIb30BaHUs CYCIIEH3UN U TIEH.

[Tpusenure PUMEPHI PAKTUYECKOTO
MCIIOJIb30BaHUs a3p030JIeH U MaCT.

Uro Ha3bIBalOT HBIOTOHOBCKOM  KUAKOCTHIO?
[Tosicaure, mo4YeMy  CHCTEMBI C  BBICOKOM
KOHIIGHTpale AucnepcHor (a3pl OTHOCITCS K
HEHBIOTOHOBCKHUM JKUIKOCTSIM?

B dWem pasznmnuume TOHATHN: KOAryJISALIMOHHAS
CTPYKTypa " KOHJICHCAIIUOHHO —
KpUCTAJUIM3allOHHas CcTpykTypa? IlosicHure Ha
M3BECTHBIX BaM IIpUMeEpax.

VYmMmern

- IPUMCHATDH OCHOBHEIC
MOJIOKEHHSI O CTPOCHUM
BEIIIECTBA, pUpoJIe
XUMHAYECKOH  CBSI3U B
Pa3IUYHBIX KJlaccax

IIpumepnvie npaxmuueckue 3a0anus OJisl IK3AMEHA:

3agaya 1. B rtaliuue mnpuBeneHbl 3HAUYEHUS

azicopOIM BUCMyTa Ha MOBEPXHOCTU paciuiaBa In-Bi
ipu 1000 °C.

y[Bi],aT.% yo \5 \7 ylo \15 yzo 125 y
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XAMHYECKHUX COCTUHCHHI
JUIS TIOHMMAHUSI CBOWCTB
JUCTIEPCHBIX CHCTEM |
O0IIKX 3aKOHOMEPHOCTEH
MIPOTEKAHUS
MTOBEPXHOCTHBIX
SIBJICHHI;

- aHAJIM3UPOBAThH u

00001aTh  pe3yabTaThI

IKCIIEPUMEHTA JUISt

CaMOCTOSTEIIBHOTO

O0BSICHECHUS MEXaHu3Ma

MIPOTEKAHUS

MTOBEPXHOCTHBIX

SIBIICHHI;

- IPUMEHSITH METOIbI
aHaIM3a U 0000IICHHS
pe3yNbTaToB
IKCIIEPUMEHTA IS
CaMOCTOSTEIILHOTO
O0OBSICHEHHS] MEXaHU3Ma
(hUBUKO-XMMHUYECKUX
MIPOIIECCOB B IUCIIEPCHBIX
CUCTEMaXx M MPOSBICHUS HX
CBOMCTB

20 (35 |41 |55 |55 |55

75 AT 0

1. ITocTpouTs M30TEPMY aACOPOIIMU BHCMYTA.

2. OnpenenuTh BEIUYUHY NPeesibHON ancoporuu I o.
3. OnpenenuTh II0IaaAb HOBEPXHOCTH, IPUXOSILYIOCST
Ha aTOM BUCMYTA.

3agaya 2. B Tabmuue nOpuBeACHB  3HAUCHHS
IIOBEPXHOCTHOTO  HATSHKEHHUsS  BOJHBIX  PAaCTBOPOB
npomanona npu  25°C. KoHueHTparmsi mpomnaHonia
Curpon BBIP2XKEHA MOJISIPHOCTBIO.

Crpon 0 0102030406110
MOJIB/JI
o/ Hu 72 |62 |54 |48 |44 |38 |35

1.OnpenenuTs ancopOUMI0 COUpPTAa HAa TOBEPXHOCTH
pactBopa.

2 ITocTpouTs N30TEPMY aACOPOLIUH CHUPTA.
3.0npenenuTs BeIMUUHY NpeAeabHol agcopounu I ..
4.0npenenuTs MIOLAAb MOBEPXHOCTH, NPUXOISAILYIOCS
Ha MOJIEKYJly ITpOIaHoIa.

3agaya 3. B Talnume npuBeneHbl  3HAYCHUS
MOBEPXHOCTHOTO  HATSHKEHHUsS  BOJHBIX  PAaCTBOPOB
aMUHOHOJIA TIPU 25°C. Konuentpauusa amuaona  Cuyuy
BbIpa)k€Ha MOJIIPHOCTHIO.

Canms 0 0,02 | 0,04 | 0,06 | 0,08 | 0,10 | 0,15

MOJIb/T

O,'Jl/lﬂda 72 62 54 48 44 38 35
1.Onpenenuts a1copO1HIo cripra Ha

MOBEPXHOCTHU PacTBOPA.
2.ITocTpouTts U30TEPMY aACOPOLIUU CIIUPTA.
3.0npenenuTh BEIMYUHY TIPEeAeTbHON afacopOormu [ .
4.0npenenuTh MIOHIaJAb NOBEPXHOCTH, MPUXOISAIIYIOCS
Ha MOJIEKYJly aMHHOJA.

3apaua 4. Hcnonb3ys ypaBHeHue JI3HrMiopa,
HaWTH BEIWYUHY aJCcOpOIMM a30Ta Ha IEOJIUTE TPH

paBHOBecHOM faBiennu 359 Ia, ecmn 2, =3010
Kr/kr, a koHcranTa K=0,156.

3agaua 5. VY nenbHasg MMOBEPXHOCTh
aKTUBHpOBaHHOro yris pasHa 400 M/, TInoTHOCTH
ATUIIOBOTO cniupTa npu temneparype 293 K paBna 789,5
kr/M®. HaifTH MakCHMalbHOE KOJHYECTBO STHIOBOTO
CIUpTa, KOTOPOE MOXKET OBbITh azcopOupoBaHo 1 r yris
npu  9ToM  Temmeparype. [lpuHATH, 4YTO ChnupT
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azcopOupyeTcss MOHOMOJIEKYJISIPHBIM CIIOEM.

3agaua 6. VY nenpHas IIOBEPXHOCTh
aKTUBHpOBaHHOTrO yris paBHa 400 m?/r. TLIOTHOCTD
xsopodopma npu remnepatype 293 K pana 1489 Kr/m°,
Halith  makcumalibHOE  KOJIMYECTBO  XJiopodopMa,
KOTOPOE MOXKET OBbITh a1cOpPOMPOBaHO 1 T yriis Ipu 3TOM
temneparype. [IpunsaTe, yTo Xaopodopm agcopdbupyercs
MOHOMOJIEKYJISIPHBIM CJIOEM.

3agaua 7. VnenpHas MMOBEPXHOCTh
aKTHBUpOBaHHOro yris paBHa 400 m?/r. TIIoTHOCTH
METUJIOBOTrO criupTa npu temmeparype 293 K pasna 800
kr/v°. HaifTH MakCHMAalbHOE KOIMYECTBO METHJIOBOTO
CIUpTa, KOTOPOE MOXKET OBITh afcopbupoBano 1 r yris
npu 93toil  temmeparype. llpuHsaTh, uYTO CHupT
azcopOUpyeTcss MOHOMOJIEKYJISIPHBIM CJIOEM.

Brnaners

- MPaKTUYECKUMHU
HaBBIKAMH  TPOBEIACHUS
JKCIIEPUMEHTOB o
HCCIEI0BAHUIO
MMOBEPXHOCTHBIX SIBJICHUM
1 JTUCTIEPCHBIX CUCTEM;

- HaBBIKAMU 5
METOAUKAaMH O00O0OIIEeHHUS
W aHajgu3a pe3yibTaToB
JKCIEpUMEHTA IS
CaMOCTOSITEIILHOTO
OOBSCHEHHST MeEXaHH3Ma
MPOTEKAHUS
MMOBEPXHOCTHBIX
SIBIICHHIA,

- HaBBIKAMU U
METOJIMKAaMHU 0000IIEHNS U
aHalM3a pe3yJibTaToB
SKCTIIEPUMEHTA JIJIst
CaMOCTOSITEILHOTO
00BICHEHHST MEXaHN3MA
(U3UKO-XMMHYECKHIX
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VYcraHoBUTh,  KakuM W3 aJICOPOLIMOHHBIX
ypaBHeHUH - OpelHxa i JIsHrMropa, onucsBaeTcs
nporecc ajacopOUuu HEKOTOPOW KHCIOTHL VI3BecTHO,
gTO TIpH aacopoumu u3 200 M1 BOJAHOTO pacTBOpa TOM
KHUCJIOTHl Ha 4T aKTUBHUPOBAHHOTO YTJIA KOHIICHTPAIIMS
KHCJIOTBl YMEHBIIAETCS, B 3aBUCUMOCTH OT HCXOJHOMI
KOHIEHTPaLHK1 (Coi), no 3HayeHuit C;. HallTu KOHCTaHThI
B yCTaHOBJICHHOM Bamu ypaBHeHuUU a/icopOINy, a Takxke
PaBHOBECHYIO KOHIIEHTpaIuto pactBopa (Cs) mpu Toif ke
TEeMIIepaType, €ClM MCXOAHAas KOHILIEHTPAlUs KUCIOTHI
ObLIa Coi =.. MOJ'IB/I[M3, a macca ajicopoeHra 4r.
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IIK-18 TOTOBHOCTRIO HCITOJIB30BaTh 3HAHNE CBONCTB XMMHYSCKHX 3JICMECHTOB, COSTMHECHUN 1
MaTepuaoB Ha UX OCHOBE I pelIeHus 3a1a4 MpodeccnoHalbHOM NeITeTbHOCTH

3HaTh

-B [IOJIHOM Mepe
COBPEMCHHBIC METO/AbL
TEOPETUYECKOTO U
OKCIICPUMCHTAJIBHOT'O
HCCIIEIOBAHUS

Tembl npaxkmuyeckux 3aHAMUU:
1. TlonAatHe O JAMCHEPCHBIX M  KOJJIOMIHBIX

CHUCTEMaAxX. KHaCCI/I(I)I/IKaI_[I/II/I JAUCHICPCHBIX  CUCTCM.
MGTO)II)I MOJIYUCHUA JUCTICPCHBIX CUCTEM:
JAUCTICPrallMOHHBIC )41 KOHACHCAIIMOHHBIC, METOJ




Crpykry

PHBIA
3JIEMEHT [nanupyembIe pesybTatsl OneHoyHbIe CpECTBA
KOMIIETE 0byseHus
HIIUU
JTUCIUILTAHBL, nenTu3anuu. MeTobl OYMCTKH IUCIIEPCHBIX CUCTEM.
- METO/IbI OIIPEJIEIECHHUS 2. A#AcopOIHMOHHBIC SIBICHUS Ha Pa3IMYHBIX
COCTaBa, CTPYKTYpHI rpanunax paszaena ¢as. AacopOuus Ha TpaHUIE TBEpAOe
BEIIECTBA, MEXaHU3Ma Teno-ra3. AxacopOuus Ha TpaHUIE KHUIAKOCTH-Ta3.
XUMHUYECKUX TPOIIECCOB, AncopOuust U3 pacTBOPOB.
UX TEOPETUYECKHE OCHOBBI, 3. DNEeKTpPOKMHETUYECKHE CBOMCTBA JUCIEPCHBIX
BO3MOXXHOCTH M TPAHULIBI | CUCTEM. DJIEKTPOKUHETHYecKue sBiieHus: COBpeMEeHHbIE
MIPUMEHUMOCTH IS npencrasienuss o crpoeHun  JDC.  Crpoenue
pelieHus 3aaad KOJUIOMJHBIX Muueml. Bnusaue unmuddepeHTHbIX u
npogeccuoOHaTBLHON HEeMHIU(PPEPEHTHBIX  DJCKTPOJUTOB HAa  BEIUYUHBI
JeSITeNIbHOCTH AIIEKTPUYECKOTO, NIEKTPOKMHETUYECKOTO U MOTEHIIHAa
g dy3HOTo ciosi. SBieHue nepe3apsAaKd KOJUTOUTHBIX
yactull. M3oanekrpuueckoe cocrosiHue. HM3mepenue
AIIEKTPOKMHETHUYECKOTO  MOTEHIMala W3  SIBICHUHN
anekTpodopesa U INEKTpPoOocMoca.  YpaBHEHUs
['enpmrombia — CMOIYXOBCKOTO.
4. CenuMeHTauus, CEOUMEHTALIMOHHBIA aHaJIN3.
AHann3 KPUBBIX CEAMMEHTAIUH.
5. Cucrembl ¢ XUIKOM TUCHEPCHOHHON CpEIOH.
XapakTepucTUKa OCHOBHBIX JUCIEPCHBIX CHCTEM.
Cycnensuu, 3054, MEHbI, 1aCThl, IMYIbCUHU.
YMeTp |- UCIOJIB30BaTh 3HAHUS O
CBOMCTBAX XUMUYECKUX Bonpocut onsl CaMOCmMosImenbHOU pabomoi
2JIEMEHTOB, IPUPOJE 00Y4arOWUxcs:
XUMHUYECKOH CBA3U B 1. Bknan pycckux Y4€HBIX B pa3BUTHE KOJJIOUIHOU
pa3IMYHBIX KJlaccax XUMHH. 3HAYEHUE KOJIJIONJHOW XUMHH.
XUMAYECKHX coenHeHnid [ 2. CoCTaBUTh CXEMBl CTPOSHHUS MHIEIT KOJUTOMIHBIX
JUIs IOHUMAaHMsI CBOMCTB | PACTBOPOB 110 3a/1aHHUIO.
MaTepuasioB ¥ Mexanu3sma |3. I['pyOonmucrmepcHble CHCTEMBI. DMYIBCHHW, TICHBI,
XUMHYECKHX TPOLIECCOB, CYCIIEH3HH, a’pO30JIN. MeTtosl MIOJIyYEHUSI.
MPOTEKAOMNX B Y CTONYMBOCTD, CTAOUIIM3AINS U pa3pyIICHUE.
OKPY>KaIOIllEM MUDE; 4. CaoiicTBa 305eH, CTpPOEHHE 4YaCTUI[  30JI.
- HCII0JIb30BaTh 3HAHUE Y cTOMYNBOCTD, KOATYIISIIUS U CTAOMIIN3aLUs 30JIEH.
CBOMCTB XUMHUYECKUX 5. Metojipl onpeieneHns HOBEPXHOCTHOTO HATSKEHHS.
AJIEMEHTOB, COEIMHEHUN U | 6. BnusHHe AucrepcHOCTH Ha (PU3MKO-XMMHUYECKHE
MaTEpUAJIOB Ha UX OCHOBE | IPOLIECCHI.
JUIS pellieHus 3a1a4 7. OnTHYecKHe METO bl OIIPEIEICHUS TUCTIEPCHOCTH.
npodeccnoHanbHOM
JIeSITENIbHOCTH
Bragers | - MeTomuKOM Ilpumepnvie npakmuueckue 3a0anus OJisi CEMUHAPCKO2O

(HUBUKO-XUMHUYECKUX
pacyeToB, B TOM YHCIIE, C
WCTIOIb30BaHUEM
CIIPaBOYHOI'0 MaTepuaa;

- mpo¢heCcCHOHATHHO
poUIBEHBIMU 3HAHUSMU U
MPAKTUYECKUMHU HaBbIKAMU

3anAmMuUs:
3agaya 1. OmnpenenuTs yAETBHYIO IOBEPXHOCTh
AKTUBUPOBAHHOTO YIJIsl, €CJIM MaKCUMaJIbHAas aACcOpOIHs

8nax aMHHOJA paBHA 2,20-10'3 MOJ'IL/MZ, a ILIOIIaJb,

3aHUMacMasd MOJ'ICKY.IIOﬁ Cl'II/IpTa HpI/I HaCBIIIICHUH, S0
=30-10%° M2




Crpykry

PHBIA
[Tnanupyemblie pe3ynbTaThl
3JIEMEHT OneHoyHbIe CpECTBA
0o0y4eHus
KOMTIIETE
HIIUU
B obnactu pusukoxumuu | 3agaya 2. AncopOuus a3oTa MEAHBIM MOPOIIKOM IpPU
JUCTIEPCHBIX CUCTEM 100 °C npuBeneHa B tabnuue. [hnomanka, 3annMaemMast
MOJIEKYJIOH B HACBIIICHHOM aJCOPOIMOHHOM CJIOE,
S=1906%3
P. JVZO 50 100 150 200 300
N, ‘

a,CJl:/Sl/:Izg 39 47 52 54 54,5

OmnpenenuTh MakCHMAIBHYIO aacopOIui0 Amax B
cM/100r ¥ B MONB/T, M YACHbHYIO IOBEPXHOCTH
azicopOeHTa.
3agaya 3. MaxkcumanbHas Gusnaeckas agcopoums CO
Ha 100 r nammagus npu remnepatype 63 K paBna 85 em®,
a mpu 150 K 50 cm®. Xummaeckas ancop6us Ha TaKOM
Metaiie ipu 273 K paua 97 oM, a npu 473 K 25 oM’
Onpenenuth  TerioBo  3p¢exT ¢Gu3nveckoil u
XUMHYECKOH a/icopOIuu.
3anaua 4. AfcopO1ust KUCI0po/aa Ha MIIATUHOBOM YepHU
(TOHKUI MOPOIIOK MJIATUHBI) MEHSETCS ¢ TEMIEPaTypoit
U JTaBJICHUEM KakK IpuBeieHo B Tabnuue. I[loctpouts Ha
OJIHOM rpaduKe HU30TepMbl aICOPOLMHU U ONPEACTUTH
TEIUI0BOH 3P eKT agcopOIum.
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0) Ilopsinoxk mnpoBeneHUsi MPOMEKYTOYHOH aTTECTALMH, NOKa3aTeJld M KPUTEPHH
OlLICHUBAHMSA:

[Ipomexxyrounast arrectauust 1o aucuuiuiiHe «KommougHass XUMHS» — BKIIOYAET
TEOPETUYECKHE BOIIPOCHI, MO3BOJISIFOIINE OIICHUTh YPOBEHb YCBOSHUS 00yUYAIONTUMUCS 3HAHUH, U
MPaKTUYECKUE 3a/IaHMs, BBIABIAIONINE CTENECHh C(HOPMUPOBAHHOCTH YMEHUW U BIIAJICHUN,
npoBoAuTCcs B hopme dk3amMeHa U B (hopMe BHITIOTHEHUS U 3aIUTHI MHINBUAYAIBHOTO 3aJaHUS.

DK3aMeH 10 JTaHHOW TUCIUIIIMHE MPOBOJUTCA B YCTHOH (hopMe MO IK3aMEHAIIMOHHBIM
OmiieraMm, KaXIbId M3 KOTOPBIX BKIIOYAeT 2 TEOPETHUYECKHUX BOIMPOCAa U OJHO MPAKTHUECKOE
3aJlaHue.

Iloka3aTeiu U KpUTEPUH OLIEHMBAHMUSA IK3AMEHA:

— Ha OLEHKY «OTJHYHO» (5 6aiioB) — 00yJaromuiicss JEMOHCTPUPYET BBHICOKHI YpOBEHb
c(OpPMUPOBAHHOCTH KOMIIETEHIIMI, BCECTOPOHHEE, CHUCTEMATHMUECKOe U TIy0OKoe 3HaHUue
y4eOHOro Marepuana, CBOOOJHO BBITIONHIET MPAKTHUYECKUE 3aJaHUs, CBOOOJHO OIEpUPYET
3HAHUSIMU, YMEHUSIMU, TPUMEHSET UX B CUTYaLUSIX MOBBIIIEHHOW CIIOKHOCTH.

— Ha OIIEHKY «Xxopomo» (4 Oamia) — oOyJaroniuics IEMOHCTPUPYET CPEIHUNU YPOBEHB
c(OpPMUPOBAHHOCTH KOMITETEHIMI: OCHOBHBIC 3HAHHS, YMEHHS OCBOCHBI, HO JIOMYCKAIOTCS




HE3HAYUTCIIbHBIC OH_II/I6KI/I, HCTOYHOCTH, 3aTPYAHCHUA ITPU AHAITUTUYCCKUX ONICpaAlusiX, ICPCHOCTC
3HAaHWI U YMEHHI HA HOBBIC, HECTAHIAPTHBIC CHUTYAIIHH.

— Ha OICHKY «YIOBJIETBOPUTEJIbHO» (3 Oamia) — oOydJaromuiics JIEeMOHCTPHPYET
MIOPOTOBBIA YPOBEHb C(HOPMUPOBAHHOCTH KOMIICTCHIIMH: B XOJE KOHTPOJBHBIX MEPOIPHITUN
AOITYCKArOTCA OIJ_II/I6KI/I, MIpOABJIACTCA OTCYTCTBUEC OTACIBHBIX 3HaHI/II>'I, yMeHHfI, HaBBIKOB,
00yYaromuiCsl WUCIBITHIBACT 3HAYUTEIbHBIC 3aTPyIHCHHS IPH OINEPUPOBAHUHM 3HAHUAMHU U
YMCHUAMHU IIPU UX TEPCHOCC HA HOBBIC CUTYALIUH.

— Ha OIICHKY «HEeY/T0BJIETBOPUTEIbHO» (2 Oaiuia) — 00yJaromuiics AeMOHCTPUPYET 3HAHUS
He Oonee 20% TEOpPEeTHUECKOTO MaTepuaia, JOIMYCKaeT CYIIECTBEHHBIC OINMUOKUA, HE MOMKET
MI0Ka3aTh MHTEJUICKTYaJIbHbIC HABBIKU PEIICHUS MPOCTHIX 3a]1a4.

— Ha OLICHKY «HEY/JAOBJIETBOPUTEJbHO» (1 Oamn) — oOyuaromuiicss He MOXKET IMOKa3aTh
3HaHUS Ha YPOBHE BOCHPOM3BEACHUS M OOBSICHEHUs HH(POpPMAIMK, HE MOXKET I0Ka3aTh
HHTCJUICKTYAJIbHBIC HABBIKW PCHICHUA IIPOCTHIX 3a1ad.



