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JIucT akryanusanuu padoueii nporpaMmbl

Pabouas nmporpamma nepecMoTpeHa, 00cyxaeHa u ogodpena st peanmsanuu B 2023 - 2024
y4eOHOM rojy Ha 3aceqaHuu Kadeapsl MeTamuryprud U XUMHYECKUX TEXHOJIOTHIA

[Ipotokom ot 20 r. Ne

3aB. kadeapoii A.C. iapquKo

Pabouas nmporpamma nepecMoTpeHa, oocyxaeHa u ogodpena st peanmsanuu B 2024 - 2025
y4eOHOM rojy Ha 3aceqanuu Kadeapsl MeTauryprud U XUMHYECKUX TEXHOJIOTHIA

[Ipotokom ot 20 r. Ne

3aB. kadeapoii A.C. iapquKo

Pabouas nporpamma nepecmotpeHa, o0cyxieHa u ogoopena i peanuszanuu B 2025 - 2026
y4eOHOM ToTy Ha 3aceaHuu Kapeapsl MeTaTypriud U XHMHYECKUX TEXHOJIOTUI

[Iporokom ot 20 1. Ne

3aB. kadeapoii A.C. iapquKo

Pabouas nporpamma nepecmotpena, o0cyxieHa u ogoopena s peanuszauuu B 2026 - 2027
y4eOHOM Toy Ha 3aceaHuu Kageapsl MeTaTypriud U XHMHYECKAX TEXHOJIOTHI

[Iporokom ot 20 1. Ne

3aB. kadeapoii A.C. XapueHko

Pabouas mporpamma nepecMoTpeHa, 00cyxaeHa u ogoopena st peamsanuu B 2027 - 2028
y4eOHOM rojy Ha 3aceqaHuu Kadeapbl MeTaryprud U1 XUMHYECKUX TEXHOJIOTHIA

IIporokomor 20 1. Ne

3aB. kadenpoit A.C. YapquKO




1 Iles1u ocBOEHUS TN CUMILTHHBI (MOZYJI51)

HenssMu ocBoeHust AUCHUIUIMHBL (Moayiisa) «KosouaHas XuMHsS» SBISIOTCS: JaTh
oOyuaroremycst 6a30Bble 3HAHUSI [10 OCHOBaM (PU3MKO-XUMUYECKUX ITPOLECCOB, MPOTEKAIOIIUX B
CUCTEMaxX C BBICOKOPa3BUTOW Mex(a3HOW TpaHHIel pa3aenia, 4TO OOECICYUT MMOHUMAHHE
(bU3UKO-XMMHUYECKOH CYIIIHOCTH SIBJICHU, HAOIIOJAIONINXCS B IPUPOJE U TEXHUKE NP PEIICHUN
CTaHJAPTHBIX 33a7a4 W TpoOJieM B XO0/A€ NPOPECCHOHATHHON JEATEIBHOCTH, TIO3BOJIUT
AQHAJIM3UPOBATh BO3MOYKHOCTh MPOTEKAHMS MPOLECCOB B PA3JIMYHBIX JUCIEPCHBIX CHUCTEMAX,
chopMUpYET HAaBBIKH TEOPETHUECKOTO M DKCIEPUMEHTAIBHOIO WCCICAOBAHUS, HAYYHT
MIPOrHO3UPOBATh BPEMEHHON XOJ MPOIECCOB B MOAOOHBIX CHUCTEMAaX, a TaKKe MPEIBUICTh UX
KOHEYHBIN PE3YJIbTaT.

2 MecTo TMCHHMIIMHBI (MO1YJIsI) B CTPYKTYpe 00pa3oBaTe/bHOil IPOrpaMMbl

Jucnmuimaa KosutonaHass XMMHUSL BXOIMT B 00s3aTeNby0 4YacTh y4eOHOro IIIaHa
00pa30BaTeIbHOI IPOrPaMMBI.

Jlns  W3ydeHWs  JUCHUIUIMHBI ~ HEOOXOMUMBI  3HaHUS  (YMEHHs,  BIIAJICHUSA),
c(OpMHUPOBAHHBIC B PE3YIIbTATE U3YUCHHSI JUCITUTUTUH/ IPAKTUK:

OO6m1ast ¥ HeOpraHUYECKast XUMHUSI

HcTopust XuMUM ¥ XUMUYECKOH TEXHOJIOTHH

BBenenue B HanpaBiieHUE

3nanus (YMEHHs, BIAJICHUS), TOJyYCHHbIE NMPH M3YyYCHUU TAHHOW NUCIMILIMHBI OyIyT
HEOOXOUMBI JUTsl U3yUCHUS TACIUILTIH/TIPAKTHK:

XuMusl, MUHEPAJIOTHSI ¥ TIeTporpadust

W3Bneuenne u nepepadoTka XUMHUECKUX MPOTYKTOB KOKCOBAHHS

TeopeTnueckne OCHOBBI XUMHUECKOW TEXHOJIOTUH TOILJIMBA M YTIIEPOIHBIX MATEPUAIOB

XuMuyeckast TeXHOJIOTHS TOIINBA U YIJIICPOAHBIX MAaTCPUAIOB

3 Komnerenuun odyuarouierocs, popMupyemMbie B pe3yJibTaTe 0CBOEHUS

AUCHHUILUIMHBI (MOYJI5) ¥ IJIAHUPYEMBbIe Pe3yIbTAThI 00y4YeHH s

B pesynbrare ocBoeHus mucuumuinHbl (Monyns) «Kosmtouanas xumus» oOydaromuiics
JIOJDKEH 0071a/1aTh CIISAYIOUIMMU KOMITETEeHLIUAMU:

KO,[[ HHJUKATOpa I/IHI[I/IKaTOp JOCTHIXKCHHUA KOMIICTCHIIMH

OIIK-2 CrocobeH WUCHONB30BaTh MaTeMaTHueckue, (u3udeckne, (QU3MKO-XUMUIECKHE,
XAMHYECKHE METOJIBI JIJIsl PeIIeHUs 33124 TPOheCCHOHATBHOM NeITeIbHOCTH

OIlK-2.1 Hcnonp3dyer  MaTemaruueckue,  (uznueckue,  (PUIMKO-XMMUYECKHUE,
XUMAYECKHE  METOABI  JUIsl  pemeHus 3agad  IpogecCHOHATHHON
JeSITeIbHOCTH

OIIK-2.2 BeiOupaer  marematnueckue, — QusMueckue,  (PUIMKO-XMMUYECKHUE,

XUMUYECKHE  METOJIbI JUIsl  pemieHWs  3ajad  npodeCcCHOHATBHOU
JEATEIIbHOCTH




4. CTpykKTypa, 00bEM U coep:KkaHue TUCHUILIMHBI (MOAYJIsA)
OO0mmast TpyI0eMKOCTh AUCIHILTUHBI COCTaBiseT 4 3aueTHBIX eauHui 144 akan. 9acoB, B TOM

HHUCJIC:

— KOoHTakTHas pabora — 10,6 akas. yacos:
— ayIUTOpHAs — 8 aKajl. 4acoB;
— BHEayIUTOpHAs — 2,6 akaJ. 4acoB;

— camocTosiTeabHas paboTta — 124,7 aka. 4acos;

— B (hopMe nmpakTudeckoit moaroroBku — 0 akaj. 4yac;
— MOJTOTOBKA K DK3aMeHy — 8,7 akaj. yac

®dopma aTTecTalUy - SK3aMEH

AynutopHas s s
KoHTakTHas pabota | 3 E ®opwma TeKymero
=
B aKaJl. yacax 3] Bu KOHTPOJIS
Pazzen/ Tema 2 (B axaz. acax) E R A . p Kon
> 3 © | camocrosTensHO# | ycreBaeMOCTH U
JUCIUATUTAHBI R <R . | KoMnereHyn
g £ paboThI IPOMEXXYTOYHOH
nmab. | mpakT. | 3 & aTTecTALMH
Jlek. Z 3 11
3aH. 3aH. | O &
1. Pasgen 1. OCHOBHBIE ITOHATHS
U ONpe/eieHUus]  KOJUIOMAHOM
XUMUH
Onucanne
(pazpabotka)
anropuTMa
1.1 TIlpeamer u MeTOABI (Homgromﬁ
XUMUHU MTOBEPXHOCTHBIX 05 0.5/0.51l 10 MosieH) VYcTHBIi onpoc OIlK-2.1,
SBICHHAH W  JHUCHEPCHBIX ! e A (cobecenoBanue) OIIK-2.2
cHcTeM BBITTOJTHEHHUS
OTIPE/ICIICHHOTO
JiecTBUS,
peIICHHS 3a1a49K
Brimonnenue
1.2 JlucniepcHbIC CHCTEMBI. 3 DAKTHYECKIX Koncynprarmu. OIK-2.1
Knaccudukanus aucnepcHsIx 0,5/0,51| 15 P CemuHapckoe oy
pabort (perieHue OIlK-2.2
CUCTEM 3aHATHE.
3aa49)
CamocrosTenpHOe
U3ydeHue
N Cemunapckoe
YHCOROi u 3aHATHE
1.3 Knaccudukauus 05 20 HAYYHOM Mose K'a OIIK-2.1,
MMOBEPXHOCTHBIX SIBJICHAN ' JUTEPaTyPHI. POBEp OIlK-2.2
WHIUBUAYATBHBIX
[ToaroroBka x N
3aJaHui
CEMHHApPCKOMY,
3aHATHIO
HWroro no pazaeny 0,5 1,5/11 | 45
2. Pasgen 2. TIoBepXHOCTHOE
HaTSDKEHHE U aIcopOIus
2.1 Omnpenenenue .
ancopGmH HOBegXJ}IIOCTHaH IToaroroBka k VYcrHbll onpoc
akTHUBHOCTH BemecTB. Pacuer| 3 | 0,5 10 nadopatopuo- | (cobecenonanue); | OMK-2.1,
OCHOBHBIX XapaKT.epI/ICTI/IK ' MIPaKTU4eCKOMYy | JabopaTopHbIe OIIK-2.2
3aHATHIO a00ThI
MOBEPXHOCTHOTO CJIOS P




CaMOCTOSTENbHOE

H3yuYeHHe
yueOHOI U Hay4yHO
2.2 CMmauuBaHus, KOTe3Ws, JIUTEPATypPbI CeMUHADCKOE
anre3ust. YpaBHeHue ['n00ca. IMouck 3aHﬂTI;1e
N3oTepMbl azcopOuuu. 0.5/0.51 1 10 JIOTIOJTHUTEILHOM Mposepka OIIK-2.1,
KanumispHas KoHAEHcalus. e HHPOPMAIHH 10 - 1/151/1 SHLHHX OIlK-2.2
YpaBHeHHE Jlamaca. 3aJIaHHOM TeMe. A sa Igmﬁ
HonooOMeHHas ajcopOuusi. BeinonHenue A
MPaKTHICCKUX
pabort (perieHue
3ajay4).
HUroro no pazaeny 0,5 10,5/0,51 1 20
3. Pasmen 3. MonekynsipHas
a/IcCOpOIIMsT M3 PaCTBOPOB
[MonroroBka x
3.1 Ocobennoctu aacopounu )
U3  OKUJKHX aCTBOPOB Haboparoptio-
HpuMeHeHme p aBHeII)-II/Ifi MPaKTHIeCKOMYy | YCTHBIN ompoc
_HIG)HFM}O 4 FZE S 05 l0.5/0.51 10 3aHATHIO. (cobecemoranue); | OIIK-2.1,
p p ' e BeinonHenue nabopaTopHbIe OIlK-2.2
OIHCaHUs ancopOumu . 6
PaKTUYECKHUX paboThI
TIOBEPXHOCTHO-aKTUBHBIX
pabort (perieHue
BEIIECTB U3 PaCTBOPOB sazaa)
3 .
[lonroroBka
3.2 Ypasnene CEMUHAPCKOMY.
[[wurmxoBckoro. HDAKTHICCKOM ’ CemuHapckoe
Onpenesnenue CTPOCHUS p SAHSTHIO y 3aHATHE OTIK-2.1
aJICOpOLIMOHHOTO  CIIOS | 0,5 6 BLIHOHEHIE TIposepka OHK-Z. 2‘
pa3MepoB MOJIEKYI ACUCTHO- WHIUBHAYaJIbHBIX '
MOBEPXHOCTHO-AKTHBHBIX P . 3aJaHul
rpaduueckon
petiects padoTsl
HWroro no pazaeny 0,5 | 1/0,51 16
4. Pazgen 4. [lucmepcHble
CHCTEMBI U X CBOICTBa
Brinonnenue YcrHblit onpoc
4.1  DneKTpOKMHETHYECKHE 0.5/0.4ul 20 npaktuueckux | (cobecenosanue); | OIIK-2.1,
CBOICTBa B pabort (pemenue | mabopaTopHbIe OIlK-2.2
3a1a4). paboTHI
[ouck
JOTIOJTHUTENBHOM
492 3 undopmanun o |  CemuHapcKoe
) 3aaHHOI TeMe 3aHATHE
MonekynsipHO-KHHETUIECKHE 05 6 IIHO 60 Mposepka OIlK-2.1,
CBOIiCTBa. ' A1o0P; POBEP OIlK-2.2
N OIMCaHHe, WHIUBHAYaIbHBIX
Onruueckre cBOWCTBa —— sanammi
OLICHKA CaliTOB
Wntepner
Wroro no pazneny 1/0,4U1 | 26
5. Paszgen 5. VYcroiumBocTh
JUCHIEPCHBIX CUCTEM
51 CeMenTars Beimonnenune VYeTHBI onpoc
Cé AMCHTA HOHHZ:)Iﬁ aHaim, 05 05 77 npakTuueckux | (cobecenomanme); [ OIIK-2.1,
A ! ’ ' ' ' pabor (pemenne | nabopaTopHbIE OIIK-2.2
DNeKTPOIUTHAS KOATYIISIIUS saav) paboTs!
5.2 Cuctemnl ¢ xupkoil u| 3 CaMoCTosTeNbHOE
ra3o00pa3Hoi n3y4YeHUe
Opas . . i o Cemunapckoe OIlK-2.1,
JTUCTIEPCUOHHON cpenoit: 0,5 10 yueOHOI SAHSTHE OTIK-2.2
CYCIIEH3HH, MYJIbCUH, TICHBI, Hay4HOI '
a’pO30JIH JIUTEPaTypbl
Uroro no pazaeny 0,5 0,5 0,5 17,7
Uroro 3a cemectp 2 2/11 | 4/1,41 |124,7 SK3aMeH
Hroro no nuciuminHe 2 2/11 | 4/1,41 |124,7 JK3aMeH




5 O0pa3oBaTte/ibHbIE TEXHOJIOTHH

B mnpouecce mnpenomaBanus aucuuiuiiHbl  «KosutompHas XUMHS»  PUMEHSIFOTCS
TpPaJMLMOHHBIC, WHTEPAKTHUBHbIE M WHGOPMAIMOHHO-KOMMYHUKALIMOHHBIE 00pa3oBaTeIbHbIC
TEXHOJIOTHH.

1) TpaauiuoHHbIE 00pa30BaTE/IbHBIC TEXHOJOIMH OPUCHTHUPYIOTCS Ha OpraHU3aIlHio
00pa30BaTeNIbHOTO  IIpOLlEcCa, MPEANOJJAralllyl0 MPSAMYH TPaHCISALUUI 3HAHUM  OT
npenoaaBaress K CTyIeHTY (IPEeuMYIEeCTBEHHO Ha OCHOBE OOBSICHUTEIbHO-ULUTIOCTPATUBHBIX
METOMOB 00ydeHus). YueOHasi esTeIbHOCTh CTYJCHTAa HOCUT B TaKUX YCJIOBHSX, KaK MPaBUIIO,
PENPOYKTUBHBIN XapakTep. PopMbl yueOHBIX 3aHATHIA:

- HMudopmammonHas JeKIMs — [OCIENOBATEeIbHOE W3JOKEHHE MaTepuaia B
TUCIUIUIMHAPHON JIOTHKE, OCYIIECTBISIEMOE MPEUMYIIECTBEHHO BepOalbHBIMU CpEICTBAMU
(MOHOJIOT TpernoaaBaTes).

- Ha mpaktudeckoM 3aHATHMM ceMHUHap — Oecena mpenojaBarelisi U CTYIIEHTOB,
o0cyXJieHHE 3apaHee IOJrOTOBJIEHHBIX COOOIIEHMM MO KaXXJIOMY BOIIPOCY IUIaHA 3aHITHUS C
€IMHBIM JIJIsl BCEX IIEPeYHEM PEKOMEHTyeMOM 00s13aTeNbHOM U IOMOTHUTEILHOM IUTEPaTYPHI.

- [IpakTHueckoe 3aHATHE, TOCBSILIEHHOE OCBOCHNIO KOHKPETHBIX YMEHHUI U HAaBBIKOB I10
MPEJIOKEHHOMY aIrOPUTMY.

- JJaboparopnas paboTa — opranuzanus ya4eOHoi paboThI C peaJTbHBIMU MaTEepPUATIbHBIMU
U UMHGOPMALMOHHBIMU OOBEKTaMH, SKCIEPUMEHTalIbHas padoTa C aHaJIOrOBBIMH MOJEISIMU
peaTbHBIX 00BEKTOB.

2) VHTepakTUBHBIC TEXHOJOIMH — OpPTaHU3alus 00pa30BaTeIbHOTO MpoIlecca, KoTopast
IpeJioiaracT akTUBHOE U HEJTMHEHHOE B3aUMO/IEHCTBUE BCEX YUACTHUKOB, JIOCTH)KEHNE HA ATOI
OCHOBE JIMYHOCTHO 3HAYMMOTO [JJIsi HUX o0Opa3oBaTeNbHOTO pe3ynbrata. Hapsay co
CHEIUAIM3UPOBAHHBIMU  TEXHOJOTUSIMHU  TakOro  poja INPUHIUIN  HMHTEPAKTUBHOCTH
MPOCJIEKUBAETCS B OOJIBIIMHCTBE  COBPEMEHHBIX  0Opa3OBaTENbHBIX  TEXHOJIOTHUH.
WHTEepaKTUBHOCTh MOAPA3yMEBAET CYOBEKT-CyOBEKTHBIE OTHOILIEHHUS B X0JIe 00pa30BaTeIbHOTO
npoliecca U, Kak clieZicTBre, (opMHpPOBaHUE caMOpa3BHUBaroleiicss HH()OpMaIIMOHHO-PECYPCHOM
cpenbl. Dopmbl yueOHBIX 3aHATHI:

- CemuHap-gucKyccHsl (Ha MPAaKTUYECKUX 3aHATHAX W J1a0OpaTOpHBIX padoTrax) —
KOJJIEKTUBHOE 00CYKJIEeHHE KaKOro-1100 COpHOro BOMpoca, Mpo0seMbl, BHISIBICHHE MHEHUH B
rpymne (MeXIpynrnoBoi THaor, JUCKYCCHs KaK CIIOp-AHajor).

3) HudpopManoHHO-KOMMYHHUKAI[MOHHBIE ~ 00pa30BaTENIbHBIC  TEXHOJIOTHH  —
oprasu3zaiys 00pa3oBaTeIbLHOIO MPOIecca, OCHOBAHHAS HA MPUMEHEHUH CHEeMaI3UpPOBAHHBIX
IPOrPaMMHBIX Cpell M TEXHHYECKHX CpPEICTB paboThl ¢ uHpopmanuen. Popmbl yueOHBIX
3aHATHIM:

- Jlexums-Busyanuzanusi — HM3JI0KEHUE COJEP’KAHUS COMPOBOXKAAETCA Ipe3eHTaluei
(1emMoHCTpaluel yueOHbIX MaTepHaioB, MPEACTABICHHBIX B PAa3IMUHBIX 3HAKOBBIX CUCTEMax, B
T.4. WUTIOCTPATUBHBIX, IpaUuecKux, ayJuo- U BUIEOMaTEPHUaIoB).

- IIpakTnueckoe 3aHsATHE B (popMe Npe3eHTallUu — MPEJCTABICHHUE pPE3YIbTaTOB
MIPOEKTHON WJIM MCCIIEeI0BATEIbCKON AESTEHOCTH C HCIOIb30BAaHUEM CIEIUAIU3UPOBAHHBIX
IIPOrPaMMHBIX CpEZ.

6 YueOHO-MeTOAUYECKOE 00eciedeHUe CAMOCTOSITeJIbHOI PadoThl 00y4aroIMXcst
[Ipencrasneno B mpuioxxkeHuu 1.

7 OueHOYHBIE CpeACTBA AJIsl IPOBeeHH s IPOMEKYTOYHOI aTTecTAlMI
[IpencraBieHbl B IPUIIOKEHUH 2.

8 YueOHo-MeTOAMYecKOe H HH(POPMALIMOHHOE O0ecnevyeHue TUCIUIIUHBI (MOTYJIs1)



a) OcHoBHas TUTEpaTypa:

1. Kommonanas xumusi [DneKTpoHHbIH pecypc] : ydeoHoe nmocodue / E.C. Pomanenko,
H.H. ®panuesa, 10.A. besruna, E.B. Bonocosa. - CtaBponosnb: [Taparpad, 2013. - 52 ¢. - Tekcr :
anekTponHbIit. - URL: https://new.znanium.com/catalog/product/514197

2. Poqun, B.B. ®usndeckas U KOJUIOMAHAS XUMHsI [ DJIEKTPOHHBIN pecypc] : ydeOHOe
nocobue / B.B. Ponun, 2.B. I'opuakos, B.A. Opob6ew. - CraBpomnons: AI'PYC CraBpomnoiabckoro
roc. arpapHoro yH-ta, 2013. - 156 c. - ISBN 978-5-9596-0938-2. - TekcT : anekTponHsbIii. - URL:
https://new.znanium.com/catalog/product/515033

0) lonoJiHMTEIbHASA JIATEpaTypa:

1. IIpakTHKyM IO KOJUIOWAHOW XuUMUH: Y4eOHoe mocodue st By3oB / B./l. [lomkukosa,
H.M. 3agpimoBa, JI.W. Jlonatuna; [Tox pen. B.I'. Kynmuuuxuna. - Mocksa : By3oBckuii yu4eOHUK:
HULL Undpa-M, 2012. - 288 c.: 60x90 1/16. (nepemner) ISBN 978-5-9558-0217-6 - Tekcer :
snekTponnsbii. - URL: https://new.znanium.com/catalog/product/253361

2. Maxotkuna, 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. - TeKkcT : 3JeKTpOH-HBbIA. - CBEICHUS JOCTYITHBI
taxke Ha CD-ROM.

3. Hrompaunaa, 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 : anekrponnbid. - ISBN 978-5-9967-0539-9. -
NmeeTcs neyaTHbIN aHAJIOT.

B) MeToauyeckue ykazaHus:

1. KnoukoBckuii, C.II. Meronuueckas pa3paboTka K JIaOOPaTOPHOMY IMPAKTHUKYMY IO
mucuurummHaM  «KosutonmHas xumus», «l1oBepXHOCTHBIC SIBICHUS M JHCIIEPCHBIE CHCTEMBI»,
«Dusnueckas u koswtouaHas xumusi» [ C.I1. Kioukosckwi, O.B. J{ronbauna, M.B. Illyouna u mp.
— MarnuToropck: M31-Bo Marautoropck. roc. Texs. ya-ta um. I.JM1.Hocosa, 2006. — 46 c.

2. MaxotkuHa, E. C. Komutonano-aucnepcusie cuctemsl : npaktiukym / E. C. MaxoTkuHa,
M. B. lllyouna ; MI'TY. - Marauroropck : MI'TY, 2019. - 1 snektpos. 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. - TekcT : AmeKTpOoHHBIH. - CBeAEHUS JOCTYITHBI
takke Ha CD-ROM.

r) [Iporpammuoe obecneuenue u UHTepuer-pecypceni:

IIporpammHoe o0ecneuenne

Haumenosanue 110 Ne norosopa CpoOK IeiCTBUS TUIEH3UN
7Zip ¢B0001HO pacapocTpausgeMoe I1O 0eccpoyHO
FAR Manager cB00OTHO pacnpocTpansemoe [10 0EeCCPOYHO
Bpaysep Yandex cB000HO pacnpocTpansemoe 110 0eccpoyHO

IIpodeccnonanbHble 0a3bl JaHHBIX M MH(MOPMAIHOHHBIE CIPABOYHbIE CHCTEMbI
| HaszBanue kypca | Cchlika



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

Hamuonanbuasa
nH(GOPMAIIMOHHO-aHAIUTHYECKAS URL.: https://elibrary.ru/project_risc.asp
cucteMa — Poccuiickuii  MHIEKC
[TouckoBas cuctema Axaaemusi Google
(Google Scholar)
Nudopmanmonnas cucrema - EguHoe
OKHO JIOCTyIa K HMHGOPMAIMOHHBIM
Poccuiickas ['ocynapcrBeHHas
oubamoreka. Karamoru
DNEeKTPOHHBIE PECypCchl  OMOIMOTEKU
MI'TY um. I'."1. HocoBa

9 MaTepuajJibHO-TeXHHYECKOe o0ecnevyeHne JUCIHILTHHBI (MOIYJIs1)

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

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

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

https://magtu.informsystema.ru/Marc.html?locale=ru

MarepuanbHO-TEXHHUECKOE 00ecreueHUe AUCUUIUINHBI BKIIIOUAET:

1. YueGHble ayauTOpUH IUISI TPOBENEHUS 3aHATHH JIGKIMOHHOTO THA. OCHalleHHE:
MynbTrMeuiHBIE CpesICTBA XpaHEHUs, Iepeayy U PeICTaBICHU MH(DOpMaIK

2. YueOHblE ayIuUTOPUHM JUIS TPOBEACHHUS JIADOPATOPHBIX pabOT: XUMHYECKHE
naboparopun. OcHaiieHne: XUMHUYECKHE PpEeakTHBBI, XHMHUYecKas mnocyzaa, JlaGopaTtopHble
ycraHoBkH, Tabmuna «[lepuoauueckas cucTeMa XUMHUYECKUX AIIEMEHTOBY, [1makarel mo Temam
paboueil nporpamMMsl.

3. YueOHbIC ayAMTOPUHM [UIS TPOBENEHHS MPAKTUYECKUX 3aHATHUH, TPYIIOBBIX U
UH/IUBUYAJIbHBIX KOHCYJIbTAlMi, TEKYIIEro KOHTPOJIS M HPOMEXYTOYHOW aTTeCTAIUH.
OcHaiuenue: Jlocka, MyJIbTUMEIUNHBIN IPOEKTOP, IKPAH.

4. TlomewmeHus JUisl CaMOCTOSTENbHOM paboTel oOydaroumxcs. OcHauieHue:
[Tepconanbubie KoMIbioTepbl ¢ makerom MS Office, Beixogom B MHTEpHET M ¢ JOCTYNOM B
3JIEKTPOHHYIO MH(POPMALMOHHO-00pa30BaTENIbHYIO CPEAY YHUBEPCUTETA.

5. llomemenue s XpaHeHUS M NPO(UIAKTUYECKOrO OOCTYXKHBaHUS Y4eOHOTO
obopynoBanusi. OcHaimenue:Illkadpl ans xpaHeHHs yueOHO-METOIUYECKON JOKyMEHTaluH,
ydeOHOrOo O00OpyJIOBaHUST M Y4eOHO-HATMSAIHBIX TocoOui, WHCTpyMEHTHI Isi pPEMOHTa
1a00paTOpPHOT0 000PYIOBAHUS.


https://elibrary.ru/project_risc.asp
https://scholar.google.ru/
http://window.edu.ru/
https://www.rsl.ru/ru/4readers/catalogues/
https://magtu.informsystema.ru/Marc.html?locale=ru

Ipuioxenne 1

YueOHO-MeTOAUYECKOE O0ecTIeueHre CAMOCTOSITEIbHOM Pa00ThI 00y4al0IIUXCA

ITo mucuunnuue «KoutonaHas XUMHSA» IPELYCMOTpPEHA ayIUTOpPHAs W BHEAYIAUTOpHAas
caMocCToATeNbHAs PadoTa 00yJarOIIHXCsL.

AyIuTOpHAas caMOCTOATENNbHAs padoTa CTYJACHTOB MPEAINOJIAraeT peluieHne KOHTPOIbHBIX
33124 Ha MPAKTUYECKUX 3aHATHUIX.

CamocrosiTenbHas pa60Ta 10 AUCLHUIIIINHEC «KOJ’IJ’IOI/IIIHaSI XUMHA», HaAIIpaBJICHHAsA Ha
yriryOieHue 1 3aKkperieHue 3HaHUH CTYIEHTa, Ha pa3BUTHE MPAKTHUECKUX YMEHUH, BKIIIOYAET B
cels cremyronye BUabl padboT:

- paboTa C JEKIMOHHBIM MaTepHaJIOM;

- U3y4eHHE TeM, BEHIHECEHHBIX Ha CAMOCTOSTENILHYIO TPOPAOOTKY;
- BBIIIOJIHEHHUE JOMAITHUX WHIMBUIYaIbHBIX 33 JaHUH;

- IOJITOTOBKA K KOJUIOKBHYMaM U JIaOOpaTOpHBIM paboTam;

- IOJrOTOBKA K DK3aMEHY.

JlaGopaTopHble padoThbI:

JlaboparopHuas pabora Ne 1. «AmcopOmust paCTBOPSHHOTO BEIIECTBA Ha TPAHHMIIC pa3jielia
a3 «KHIKOCTb — ra3»»

JlaboparopHas pabora Ne 2. «AncopOuusi BELIECTB W3 PacTBOPOB Ha TBEPABIX
azicopOeHTax»

JlaboparopHuas padota Ne 3. «MloHOOOMEHHAS aICOPOTIHSI»

JlaboparopHas padota Ne 4. «Dnekrpodopes»

JlaGopaTtopnast pabota Ne 5. «CenMMEHTAIITMOHHBINA aHATTU3Y.

Bonpocs! 1J1st caMoCTOATEIbHOI Pad0ThI 00y4YaOIUXCH:
1. Bxnag pycckux y4€HBIX B pa3BUTHE KOJUIOUIHON XUMHUU. 3HaYeHHUE KOJUIOMIHOW XUMUH.
2. CocTaBUTH CXEMbI CTPOSHHSI MUTIEIUT KOJUIOUTHBIX PACTBOPOB IO 3a/IaHHIO.
3. I'pyboaucnepcHble cUCTEMbI. DMYIIbCUH, TEHBI, CYCIIEH3UH, a3p030Ju. MeToIbl MOTy4eHHS.
VYcToiunBOCTb, cTAOMIN3ALNS U pa3pyLlIEHUE.
4. CoiicTBa 30J1€l, CTPOCHHUE YAaCTHIL 30J1s. Y CTOMYUBOCTD, KOATrYJISALUS U CTaOWIM3amus 30J1eH.
5. MGTO)II)I OnpeaAcICHUA IMOBECPXHOCTHOI'O HATSXKCHUA.
6. BnusiHue nucnepcHOCTH Ha PU3UKO-XUMHUYECKHE IIPOLIECCHI.
7. OnTHYecKre METO bl OIIPEEIICHUS JUCTIEPCHOCTH.

IIpumepHoe nHaAUBHAYAIbHOE JoMalHue 3agaHue (U/13):
PaboTa coctout u3 4 THUIOB pacueTHBIX 3a1au:

1) pacdeT OCHOBHBIX XapaKTEPUCTUK MOBEPXHOCTHOTO CJIOS, PA3IMYHBIX [1apaMeTpOB,
MIOCTOSIHHBIX BEJIMUUH U [10KA3aTeJE CBONCTB AUCIIEPCHBIX CHCTEM.

2) pacueT aJIcOpOIIMOHHBIX PABHOBECUI B PA3IMYHBIX CHCTEMAaX

3) pacyeTr U NMOCTPOEHHUE KPUBBIX CEAMMEHTALMU U PACHPEIEICHUs YacTHIl 110 JaHHBIM
CeIMMEHTALMOHHOI0 aHaJIn3a

4) cocraBiieHue GpOpMyIIbI MULIEIIIBI 30J151.

3amaua 1.

Adpo30Jb PTYTH CKOHJICHCHPOBAJCS B BHJE OOJBIION Kamiau oOsemMom 3,5 o’
Omnpenenure, HACKOJIBKO YMEHBIIWIACH TMOBEPXHOCTHAs HHEPIUs PTYTH, €CIU JUCIEPCHOCTh
a’po3ons  cocrasimsma 10 MEM [IoBepXxHOCTHOE HATSDKEHME PTYTH NPUMUTE PaBHBIM
0,475 Jix/M>.

3agaua 2.

Hwxe npuBenens! nanHbie 00 acopOIIM TapOB BOII MAKPOIIOPUCTHIM CHUIIMKAreJIeM MpH
KOMHATHOM TeMIepaType:

| p10° Ha | 3,04 | 4,68 | 7,72 | 11,69 | 14,03 | 17,77 |




| A, Mmomb/kr | 4,44 | 6,28 | 922 | 11,67 | 13,22 | 14,89 |
[Tonw3ysce ypaBHeHHEM JIeHrMIOpa, ONpeIeUTe NPEAETIbHYI0 EMKOCTh CUITMKATesl.

3agaua 3.

[TocTpouTh CEAMMEHTAMOHHYIO KPUBYIO, PAaCCUMTaTh U TOCTPOUTh UHTETPAIBHYIO H
muddepeHIMATbHYIO KPUBBIC PaCIpeIeIICHHs YacTUIl BOPOHEKCKOM TJIMHBI B BOJIE, MOJIB3YSACH
rpadu4ecKUM METOJI0M 00pabOTKH KPUBOW CEAMMEHTALINH.

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 ocenanuns H = 0,09 m; BsI3kocTh M| = 1-10°® [Ta-c; TUIOTHOCTH TJIMHBI P = 2,72:10°
KI/M>; IUTOTHOCTS JUCTIEPCUOHHOM CpEIbl Py = 1-10° kr/ne.

3agaua 4.

CocraBere popmyny munemnsl 308 CaSO,, MOTYyd4EeHHOrO MyTEM CMEIIWBAHUS IBYX
pactBopoB: CaCl, ¢ xonuentparueir 0,002 MmonmbdkB/1 o0beMoM 9 M u  Aly(SO4); C
koHueHtpanuei 0,01 monb3kB/1 06beMoM 30 M.

TeMbl NPAKTHYECKHUX 3AHATHIL:

1. IloHsiTHE O TUCTIEPCHBIX M KOJUTOMIHBIX cucTeMax. Kiaccupukanuy JUCcTiepCHbIX CHCTEM.
MeToapl NOJydeHUsl NUCHEPCHBIX CUCTEM: JUCIEPrallMOHHBIE M KOHJIEHCALIMOHHBIE, METOJ
nenTu3anuu. Merosibl O4YMCTKH IUCIEPCHBIX CUCTEM.

2. AncopOLMOHHBIE SIBICHHS Ha Pa3IMYHBIX IpaHULaX paszzaena (as. AacopOuus Ha TpaHuLe
TBEPJIOE TeN0-Ta3. AICOpOIHS Ha TPAHULIE KUIKOCTh-Ta3. AJicopOuus U3 pacTBOPOB.

3. DNEKTPOKMHETUYECKUE CBOMCTBA JUCIEPCHBIX CUCTEM. DJIEKTPOKUHETUYECKHE SBIICHUS:
CoBpemennbie npeactaBienus o crpoenun J[IC. CtpoeHHe KOJUIOMIHBIX MUlEl. BrusHue
uHANG(EepeHTHBIX W HEeUHAU(D(PEPEHTHBIX 3JEKTPOJIUTOB HA BEJIWYMHBI 3JIEKTPHUECKOTO,
AIIEKTPOKMHETHUYECKOI0 U MOTeHIHana Au@y3Horo ciod. SBieHue nepesapsiikiu KOJJIOUTHBIX
gactull. M3o03nexkTpuueckoe cocrtosiHue. M3MmepeHue sIeKTPOKMHETHYECKOro MOTEHUUala W3
ABJIEHUH 351eKTpodopesa 1 3aeKTpoocMoca. Y paBHeHHs [ enbmroibia — CMOITyXOBCKOTO.

4. CenuMeHTaLus, CEIMMEHTALIMOHHBIN aHaNU3. AHAIN3 KPUBBIX CEAMMEHTALUH.

5. CucteMbl ¢ XKUAKOW JAUCIIEPCUOHHOM cpefoi. XapaKTepuCcTHKa OCHOBHBIX JHCHEPCHBIX
cucteMm. CycneH3nu, 304, IIEHBI, ACThI, SMYJIbCHH.



IIpuaoxenne 2

OueHoYHBIE Cpe/ICTBA /AJs NPOBe/IeHUs] IPOMEKYTOUHOI aTTecTauuu

a) [lnanupyembie pe3yJbTAThl 00yUYeHHS U OLlEHOYHbIE CPEACTBA ISl POBEACHUS NMPOMEKYTOUHON aTTeCTAlNM:

Kon
WHJUKaTOpa

I/IH,I[I/IKaTop JOCTHIXCHHA KOMIICTCHIIMH

O1eHOYHEIE cpe€acTBa

OIIK-2 Cnoco0OeH MCronb30BaTh MaTeMaTndyeckue, pusmueckue, GU3NKO-XMMHUYECKHE, XUMHUECKUE METOBI JUISl PEUICHUs 3a/1a4 MpodecCHOHATBHON

ACATCIIBHOCTH

OIIK-2.1

Hcnone3yer MaTemaTHdeckue, GuU3NIecKue,
(DUBUKO-XUMHUYECKUE, XUMUUCCKHUE METOIbI
JUTS pelIeH s 3aa4 npodeccuoHaIbHON
JIeSITEILHOCTH

~ow

[IepeueHp TEOPETUUECKUX BOIIPOCOB K IK3AMEHY:
HazoBure BakHeHlIMe NpPU3HAKU OOBEKTOB, H3y4aeMbIX KOJUIOMJHOW XUMHEH.
[TpuBenuTe npUMepbl TUIUYHBIX JUCIIEPCHBIX CUCTEM.
Yro Takoe OBEPXHOCTHOE HATSHKEHHE, B KAKUX €JUHHIIAX OHO U3MepsieTcsa? Y Kakon
JKUJIKOCTH OHO 0oJibIie — BOJIbI Witk OeH3oja? OTBET MOTUBUPYUTE.
Yro Ttakoe aare3us U cMaurBanue? UTo Takoe KpaeBOM yrosi cMaunBaHUs?
Kak Bbl 00bsICHUTE, UTO BOJIa pacTeKaeTcs 10 YMCTON OBEPXHOCTHU CTEKIIA, & €CIIU Ty
7K€ TIOBEPXHOCTh MOKPBITh TOHYAMNIIIEH IJIEHKOM JKHpa WIN YIIEBOIOPOAA, TO BOJA Ha
TaKOM MOBEPXHOCTH cOOMpaeTcs B Karuu?
Kakyto noBepxHocTh Ha3biBatoT rupodoOHoi? Kakyro ruapoduinbHoit? IlpuBeante
npumepsl. Kak ruapodoOHYyI0 NOBEpPXHOCTb MPEBPATUTh B THAPOPUIBHYIO U
Hao6opoT? IIpumepsl.
Yro takoe pnoranua? Ha uem ona ocHoBana? [losicHuTe Ha U3BECTHBIX BaM IIpUMeEpax.
Yro Takoe KanmwulspHas KOHAEHcauusa? Moryr M mapsl, HampuMmep, BOIbI
CKOHJICHCHPOBAThCsl B JKUJKOCTb, €CJIM JaBJIIEHWE €€ IapoB MEHbILE JaBJICHUS
HACBILIEHHOTO N1apa, IPUBEIEHHOIO B CIIPaBOYHUKE TP TaHHOM TeMiieparype? OTBer
MOSICHUTE.
Yro Takoe azcopbuus, ancopoeHT, agcopoar? [lpuBeanre npuMepsl 3TOro SBICHHUS, C
KOTOPBIMU BbI CTAJIKUBAJIUCH B OBITY.
Kakyto ancopbunio Ha3zpIBaloT MOHOMOJEKY sipHOI? Kakyio nmomumonekynsapHoit? K
KaKoMy BHJYy aJcOpOIUU OTHOCHUTCS ypaBHeHHEe JIPHTMIOpa, MOSICHUTE CMBICI
BXOJISIIMX B HETO BEJIMYUH:




Kon
AHAUKATOpPa

I/IH,I[I/IKaTop JOCTHIXCHHA KOMIICTCHIIMH

O1eHOYHEIE Cpe€acTBa

10.

11.

12.

13.

14.
15.

16.

17.

18.

19.

A=A4,--X

1+xc
[TosicHuTe CMBICT BEJIMYUH, BXOMAIMUX B (yHIAMEHTAIbHOE aaCOPOIMOHHOE
ypaBHeHue ['nb6ca:

¢ do

RT dc
Kakyro BennumHy Ha3bpIBalOT IOBEPXHOCTHON aKTUBHOCTHIO?
Kak BbI 00BsiICHUTE, UYTO TOBEPXHOCTHAsI AaKTUBHOCTH BaJIEPhSIHOBOM KHCIOTHI
(C4HoCOOH) npumepno B 10 pa3 Boie, uem npornuoHoBoit (Co,HsCOOH)?
[Tosicaute cmbicn BennuuH, BXoaamux B ypaBHeHue bOT. Kak mo sTtomy ypaBHeHHIO
paccuuTaTh YACIbHYIO TOBEPXHOCTh ajicopOeHTa?

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

Uro Takoe MOHHBII OOMEH W MOHOOOMeHHBIe aacopOeHTw? [lpuBeauTe mpuUMeps!
MIPUPOJHBIX U UCKYCCTBEHHBIX HOHOOOMEHHUKOB.

Kak ¢ momol1ipto HOHOOOMEHHUKOB YCTPAHUTh >KECTKOCTh MPUPOTHOMN BOJIBI?

Uro Takoe xpomarorpadus? Ha uem ocHoBaHa u rae ucmnoib3yerca? Ilpuemure
MIPUMEPBL.

Uro Takoe OpOYHOBCKOE [BHKEHHE, 4YeéM OHO 00ycioBiIeHO? MOXXHO JH €ro
HAOMO/IaTh B JUCIEPCHBIX CHUCTEMAaX C pa3MepamMH YacTHUI[ MOpsIKa 10% - 10° m?
OTBET MOSICHUTS.

B uem cyTh cenuMenTanronnoro ananuza? C Kakou 1elbio ero ocyuiecTBisior? Kak
0OBIYHO MPECTABIISAET Pe3yIbTaThl 3TOr0 aHanu3a?

Uro Takoe ceIMMEHTAIllMOHHO — auddy3rnonHoe paBHOBecue? MOXKET JU OHO
YCTaHOBUTKCS B TpyOoauciiepcHbix cucremax? [louemy?

Uto Takoe ABOMHOHN HsyekTpuueckuil cioi? KakoBbl THUNMYHBIE MEXAaHU3MBI €O




Kon
AHAUKATOpPa

I/IH,I[I/IKaTop JOCTHIXCHHA KOMIICTCHIIMH

O1eHOYHEIE Cpe€acTBa

20.

21.

22.

23.

24,

25.

26.

217.

28.

29.

30.

31.
32.
33.

34

BO3HUKHOBEHUA? OTBET MOSCHUTD.

YTo MOHMMAIOT MO/ TOJIIMHON IUIOTHOHN 1 quddy3noit yactu [I2C? YBenuuutcs nim
yMeHbHIMTCS ToimuHa AuddysHoi wactu [ADC npu yBelnMYEHMH KOHLEHTpaLUu
AJIEKTpoJIuTa B pacTBOpe? OTBET MOSICHUTD.

Yro Takoe 3UIEKTpOKMHETHUYecKuil mnoreHnuan? KakoBa ero cBsi3b €O CKOpPOCTBIO
nepeMeIleHHsI YacTUIl IPH dJeKTpodopese?

Kakue OCHOBHBbIE ONTHYECKUE sIBICHUs HAOIIONAIOTCS MpPU MaJeHHM Jiyya CBETa Ha
JHCIIEPCHYIO cucteMy? UTo Takoe CBETOpaccessHue, OT KAaKUX IapaMeTpOB OHO 3aBHCHUT?
Kak 0O0BsICHUTB, UYTO B THPOXOJALIEM CBEeTe «Oesble» 30U HEpPEeIKO HMMEIOT
KpPacHOBATHI OTTEHOK, a MPU OOKOBOM HAOIIOJACHUHU (IO OTHOIICHHIO K UCTOYHUKY
CBETa) CHHEBATHIN?

Yro Takoe HedenomeTpust U Typouaumerpusi? C KakoH 11eJIbI0 OHU UCTIOIb3YIOTCS?
YTo NOHUMAIOT OJ] KMHETHYECKOW M arperaTMBHON yCTOMYMBOCTBIO TUCIIEPCHBIX
cucrem? Couerarorcs i 00a 3TH KadecTBa y TM0(POOHBIX cuctem? OTBET MOSCHUTD.
C kako#l 1enplo Opu ApoOJeHUH U M3MENbYEHUH MHOTHMX MAaTepUaoB J00aBISIOT
pactBopsl [TAB?

Yro Takoe koarynsua? KakoB B 00LMX YepTax MEXaHNW3M IEKTPOIUTHON Koaryssiuu?
Uro Ha3bpIBalOT HpsiMON 3Myinbcuei? UYTo Ha3bpiBaloT oOpaTHOM smynbcueit? Kakue
BELIECTBA HA3bIBAIOT SMYJIbraTopaMu M JAedMyisbratopamu? KakoB MexaHuU3M HX
nercTBusa?

Yro Takoe nuo¢uibHas qucnepcHas cuctema? UeM oHA MPUHIMITHAIBHO OTIMYAETCS
0T TM0PoOHON? MOKHO JIM CUUTATh CUCTEMY COCTOSIIYIO U3 a3 A (Harpumep, Bojia) U
B (nmanpumep, Macio) muopuiabHOM, ecinu MexdasHoe HaTskeHue coctaBisieT 15 m/x?
HazoBute Heckonbko oOnacteld mnpaktuueckoro mnpumeHenus IIAB. VYxkaxwure
MEXAHMU3M HUX JAEUCTBUS B COOTBETCTBYIOIIUX CIIydasiX.

[TpuBenuTe mpUMepsl MPAKTUUECKOTO UCIIOIB30BAaHUs CYCIIEH3UM U TIEH.

[TpuBenuTe NpUMeEpHI MPAKTUUECKOIO UCIIOIB30BaHUS a3p030JIeH U MAaCT.

UYTo Ha3bIBaOT HBIOTOHOBCKOW KUAKOCTBIO? IlosicHUTE, MOYeMy CUCTEMBI ¢ BBICOKOU
KOHIIEHTpaluei qucnepcHoil (as3pl OTHOCATCS K HEHbIOTOHOBCKHMM KHJIKOCTSM?

B dyeMm pasnnune NOHATHI: KOarynslMOHHAs CTPYKTypa M KOHJEHCAIIMOHHO —




Kon
AHAUKATOpPa

I/IH,I[I/IKaTop JOCTHIXCHHA KOMIICTCHIIMH

O1eHOYHEIE Cpe€acTBa

KpUCTAJIIM3alMOHHas cTpyKTypa? [losicHuTe Ha U3BECTHBIX BaM IIpUMEpaXx.
TeMbl IPaKTUYECKUX 3aHATUMN:

1. IToHATHE O AMCIIEPCHBIX M KOJUIOMJHBIX cucTemax. Kiaccudukanuum aucnepcHbIx
cucteM. Meroabl  MONY4YEHMs]  AMCIEPCHBIX ~ CUCTEM:  JUCHEpPrallMOHHBIE U
KOHJICHCALIMOHHBIE, METO/, IIENTU3alNN. MeTOAbl OUUCTKU AUCIIEPCHBIX CUCTEM.

2. AncopOIMoOHHBIC SBJICHHUS Ha Pa3IMYHBIX IpaHUIax paszena ¢a3. AxcopOuus Ha
rpaHMlle TBEpHOE Teno-ra3. AjcopOuus Ha TpaHULE KHUIKOCTb-ra3. AjcopOuus Hu3
pacTBOpPOB.

3. DJEeKTpOKMHETHYECKUE CBOMCTBA IUCHEPCHBIX CHCTEM. OJIEKTPOKMHETHYECKUE
apienusi: CoBpemeHHble mnpezacTaBieHusi o crpoenun JIC. CrpoeHue KOJIOMIHBIX
mutet. Bausaue naauddepeHTHrIX 1 HeMHAUPPEPEHTHBIX IEKTPOIUTOB HAa BETUUUHBI
AIIEKTPHUYECKOTO, 3JEKTPOKMHETHYECKOTO W ToTeHnuana auddysHoro cros. SBneHue
nepe3apaJkd  KOJUIOMAHBIX — 4acTull. [3o0anexTpuueckoe coctosHue. M3mepenue
AIIEKTPOKMHETHYECKOTO TOTEHIMAla W3 SABICHHUH 3ieKkTpodopesa U 3IEKTPOOCMoca.
VYpasuenus ['enbsmroinbna — CMOITYXOBCKOTO.

4. CenuMeHTanusl, CEIMMEHTAIIMOHHBIN aHanu3. AHAIU3 KPUBbIX CEAMMEHTAIUH.

5. CucreMbl ¢ KUAKOM IUCHEPCHOHHOW cpenoil. XapakTepuCTHKa OCHOBHBIX
qucnepcHbix cucteM. CycneH3uu, 301, MEHbI, 1aCThl, SMYJIbCUU.
3ana4u UIsl CaMOCTOATEIBHOTO PEIICHHUS:
3agaya 1. Ompenenauts yIeNbHYIO IOBEPXHOCTh AaKTUBUPOBAHHOTO VYIJs, €CIH
MaKkcHUMaibHas agcopouust [, amuHoNa paBHa 2,20- 102 MOJIL/MZ, a oAb, 3aHUMaeMas

MOJIEKYJION CITHPTA MPH HACKIIeHHH, S0=30-10"0 M°,
3agauya 2. AncopOuus BOAOpOAa Ha IKEJNE3HOM KaTajau3aTope IpH HACHIECHUU
I, = 60cn®/1002. Sp=15,0- 102 MZ/MOJ'IGKYJ'Ia Ho.
OnpenenuTh yIeIbHYIO IIOBEPXHOCTH aICOPOSHTA.
3anaya 3. B tabiuiie npuBeeHbl 3HAYCHUS TOBEPXHOCTHOTO HATSDKEHUS pacIlIaBa jKees3a

npu 1600°C ¢ n00aBKaMU CEpHI.
/S], am% | 0O 0,03 [ 0,07 [0,10 [ 0,20 [ 0,30 | 0,40
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1690 | 1610 | 154 | 1400 | 1310 | 1220
o,-M,ZZﬁgg) 0

Onpenenuts aacopOLHIO cepbl Ha IOBEPXHOCTH pacIljiaBa.
[TocTpouTth N30TEPMY a1COPOLIUHU CEPHI.
OrnpenenuTh BEIMUMHY NpeeabHON agcopommu [ .

Onpenenuts MI0aAb MIOBEPXHOCTH, IPUXOISALLYIOCS Ha aTOM CEpBI.
TecroBble 3a1aHUs O AUCLUIIUHE:
TECT Nel

1.Pa3Mep KOITOUTHBIX YaCTHUL] COCTABIISET (M):

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

2.0co0ble CBOHCTBA JUCIIEPCHBIX CUCTEM O0YCIIOBIIECHBI:

1) ManbIM pa3MepoM YacTHI] U 00JIbIION MeX(a3HOM MTOBEPXHOCTHIO;

2) MaJibIM pa3MepOM YacTHIl U Majlol MeK(a3HOM MOBEPXHOCTHIO;

3) OoNpIIMM pa3MepPOM YaCTHIIl U OOJIBIION MeX(pa3HOW TOBEPXHOCTHIO;

4) 601BIIMM pa3MEPOM YacTHUI] U MAJION MexX(a3HON MOBEPXHOCTBIO.

3. llpu xnaccudukanuy JOUCHEPCHBIX CHCTEM IO arperarHoMy COCTOSIHUIO
nucriepcHoil ¢asel (1..) M AUCHEpCHOHHOW cpelbl (A.C) B a’po30JsX B KauecTBe JI.C.
BBICTYIAET:

1) ras.

2) KUJAKOCTb.

3) TBep10€ BEIIECTBO.

4) nna3ma.

4. KonnougHsle cHCTEMbl B KOTOPBIX PacTBOPHUTENb(BO/AA) B3aUMOJECHCTBYET C
KOJUJIOMIHBIMH YacCTHIIAMHU:

1) ruapodunbHbIe;

2) runpodoOHbIE;

3) rerepoduibHbIE;

4) rpy0oaucnepcHbIe

5. Konnounnele cucteMbl MOTYT OBITh IOJYYEHBI CIIeTyIOIUMH METOJaMHU:

1) KOHJIEeHCaMe UK JUCTIEPTHPOBAHUEM.
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2) HeWTpaIu3alnuel Ui 3aMEIICHUEM.

3) nmonumMop(HOTO MpeBpaIeHUsI.

4) HOHHOTO OOMEHa.

6.MoHbI, JOCTpanBaroIIne KPUCTAIUTMYECKYIO PELIETKY S/1pa, HAa3bIBAIOTCS:

1) noTeHUMaNONpeIeIsIOIMMHA HOHAMH.

2) IpOTUBOMOHAMH.

3) ancopOIIMOHHBIMU HOHAMH.

4) cBOOOAHBIMH HOHAMH.

7. KakoBa cTpykTypa MHUIEUIB KOJJIOMJHOTO pacTBOpa, 00pa3oBaHHOTO
no0aBIIeHUEM K

AgNO3 u36siTka 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. MonekynsipHO-KUHETUIECKHAE CBOWCTBA TUCTIEPCHBIX CUCTEM O0YCIIOBIICHBI:

1) XaOTUYECKUM JIBH>KEHUEM YACTHII.

2) 3aTyXaroluM BO BPEMEHU JABHKEHHUEM.

3) CTpOro ynopsiJOYHBIM JBUKEHHEM YaCTHII.

4) paBHOYCKOPEHHBIM JIBUKEHUEM.

9. Ecnu momepeuHbIdt pa3Mep YacTUIl AUCTIEPCHON (a3bl MEHbINE JJIHHBI BOJHBI
CBeTa, TO HAOII0aeTCs:

1) paccesiHue cBera.

2) mpenoMIIeHUE CBETA.

3) oTpakeHue CBeTa.

4) npoxo’KJeHNe CBeTa

10. SIBneHue mepeMelieHus TUCIEPCHON Cpelbl Yepe3 HEMOJBUKHYIO MOPUCTYIO
MEPErOpO/IKY MO/ ICHCTBUEM BHEITHETO IEKTPHUECKOTO TTOJIST Ha3hIBACTCS:

1) anexTpoocMocom.

2) yIbTPaMHUKPOCKOIHEH.
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UH/IMKaTOpa
3) HedemomeTpueii.
4) TypOuaumerpuei.
OIIK-2.2 BriOupaer maremaruueckue, ¢uszndeckue, | [IpuMepHbie mpakTHYECKHE 3aJaHus IS IK3aMeHa:

(U3NKO-XUMHUYECKHE, XUMHUECKUE METOJIbI
Uil pellieHHss 3aja4  poQecCHOHATbHOM
JeSTeTbHOCTH

3agaua 1. B Tabiuue npuBeaeHbl 3HaYCHHs aICOPOLUK BUCMYTa HA IMOBEPXHOCTH
pacruiasa In-Bi mpu 1000 °C.
[Bi], at.% 0 5 7 10 |15 (20 |25

7oA O] Ui20 [35 [41[55 (55 (55
1

1. ITocTpouTh U30TEPMY aJICOPOLINU BUCMYTA.
2. OnpenenuTs BEIUYUHY TIpeaebHON afacoporuu [ .
3. Onpenenuts MIOMAAb MOBEPXHOCTHU, IPUXOISAIIYIOCS HA aTOM BUCMYTA.

3agaya 2. B Tabnuue mnpuBeneHbl 3HAYEHHUS MOBEPXHOCTHOTO HATSKEHHSI BOIHBIX
pPacTBOpOB IMpoMaHojia MpH 25°C. Konnenrpanusa mnpomanona  Cppon  BBIpakeHa
MOJISIPHOCTBIO.

Cupom 0 01102 1/03|041(06 110
MOJIb/T

o /{Hw?2 |62 |54 |48 |44 |38 |35

1.0OnpenenuTs afcopOIMIO CIUPTA HA TOBEPXHOCTH PAcTBOPA.

2.IloctpouTs N30TEPMY aJCOPOIIUHU CITUPTA.

3.0mpenenuTs BEMWYUHY IpeaenbHON aacopOuu [y,

4.0npenenuTh MIOIAb MOBEPXHOCTH, MPUXOAAULYIOCS HAa MOJIEKYITY MPOIAHOJIA.

3agaua 3. B Ttabmuue npuBeneHb 3HAYEHUS MMOBEPXHOCTHOTO HATSKEHUS BOJHBIX
pacTBOPOB aMHHOHOJIA TIPH 25°C. Konnentpanuss amuHoJa Cavun  BBIpOKEHA
MOJISIPHOCTBIO.
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Canmms 0 0,02 | 0,04 | 0,06 | 0,08 | 0,10 | 0,15
MOJIB/JT

e A ENEREN E

1.OnpenenuTs aacopOIUIO CIIUPTa HA TTOBEPXHOCTH pacTBOpa.
2.ITocTpouTth H30TEPMY aACOPOLIUU CITUPTA.
3.0npenenuTh BEIMYUHY NIpeAeIbHON afacoporuu [ .
4.0npenenuTh MII01a b TOBEPXHOCTH, IPUXO/ISIIYIOCS Ha MOJIEKYITy aMUHOJIA.
3agaua 4. Vcnonbs3ys ypaBHeHue JI3HrMIopa, HAWTH BETMYUHY a/ICOPOIIMH a30Ta HA

LIEOJIMTE IIPU paBHOBECHOM aasieHuu 359 Ila, eciu Z7=3301 O xr/kr, a xoucranTa
K=0,156.

3agaya 5. VYienpHas NOBEPXHOCTh AKTHMBUPOBAHHOrO yris paBHa 400 M2/
[TnotHOCTH ATHIIOBOrO cnupra mpu Temneparype 293 K pasBna 789,5 kr/m°. Haiiti
MaKCHUMaJIbHOE KOJIMYECTBO ITUIIOBOTO CIUPTA, KOTOPOE MOXKET OBITh a7copOupoBaHo 1 T
yrias npu 3toil Temneparype. IIpunsaTh, yto cnupT anacopOupyeTcss MOHOMOJIEKYIISIPHBIM
CJIOEM.

3agaua 6. VjenpHas MOBEPXHOCTh AKTHBHPOBAHHOTO yris paBHa 400 wm/r.
[TnotHOCTH X70pOhopMma pu Temnepatype 293 K paBna 1489 kr/m°. Haiiti MakcuManbHoe
KOJIMYECTBO XJOpodopma, KOTOpoe MOXKET ObITh ajncopOupoBaHo 1 T yrias mpu 3To
temmneparype. [IpuHsTh, 4T0 XJI10poPopM aacOpOUPYETCsI MOHOMOJIEKYIIIPHBIM CIIOEM.

3agaua 7. VYnenbHas NOBEPXHOCTh AaKTUBUPOBaHHOro yris pasHa 400 M2/
ITnotHOoCTH MeTMOBOrO cnmpra npu temmneparype 293 K pasma 800 kr/m°. Haittu
MaKCHMaJIbHOE KOJIMYECTBO METHIIOBOTO CITUPTA, KOTOPOE MOXKET OBITh aicopOupoBaHo 1 r
yIiIst IpH 3Toi Temnepatype. [IpuHATh, YTO COHPT acOpOUPYETCs] MOHOMOJIEKYJISPHBIM
CJIOEM.
ITpumepHBIe TpaKTUUECKUE 3alaHus 11 DK3aMEHa:
Ctpouth U30TEpMy MOBEPXHOCTHOTO HATSHKEHHS] U ONpEAeNsaTh rpaduuecku
MOBEPXHOCTHYIO aKTUBHOCTh. OOBSCHATH XapakTep pa3IMYHBIX H30TE€PM aJCOPOIUH.
Onpenensatb pa3Mep KOJUIOMIHBIX YAaCTUI[ UCXOJS U3 ONTUYECKUX CBOWCTB KOJUIOMIHBIX
cucreM. CoctaBisaTh Gopmynsl Muneni. PaccuuTsiBaTh nopor koarynsuuu. Onpenensith
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MEXaHU3M KOATYJISIIIHH.
Hanucath GpopMysbl MUTIEIUT CIISTYIOIINX 30JICH:
a) 3011 kKapbonara 6apusi BaCO3, cTaOmM3npoBaHHOTO XJIOPUIOM Oapus;
0) 3015 cynbduaa ceunna PhS, crabunusupoBaHHOTO Cynb()UIOM HATPUS,
B) 30151 Opomua cepedpa AgBr, cTabuIn3upoBaHHOTO HUTPATOM cepedpa;
r) 301 ruapokcuaa xenesa Fe(OH)s, cradunusupoannoro Fe(NO3)s;
1) 301 xsopuaa ceurna POCl,, cTabuim3upoBaHHOTO XJIOPHIOM KaJIHs,
e) 3011 cynbdara 6apus BaSO,, cTabumu3upoBaHHOTO CyIb(AaTOM KA.
[TpumepHOe 3aaHKe AJIs pacdyeTa pacueTHO- rpaduIeckoil padboThI:
Borpocs! 1i1st caMmocTosTeIbHOM paboThl 00yJaroIuXCs:
1. Bkiiag pyccKuX y4€HBIX B pa3BUTHE KOJUIOUIHON XMMHUU. 3HAYCHHE KOJUIOMTHOW XUMHH.
2. COCTaBUTH CXEMBI CTPOCHUST MUIICIIT KOJUIOUHBIX PACTBOPOB I10 33JaHUIO.
3. I'pybomucniepcHble CHCTEMBI. OMYJIbCHU, TICHBI, CYCIICH3UH, adpO30Jid. MeETOmbl
MOJIyYCHHS. Y CTOHYUBOCTD, CTAOMIIM3AINS U pa3pyIlICHUE.
4. CpoiicTBa 30JI€i, CTPOCHHE YaCTHII 30JIs1. Y CTOWYMBOCTbD, KOATYJISIINS ¥ CTAOWIH3aIuUs
30J1€1.
5. MeTozp! onpeienieHus: TOBEPXHOCTHOTO HATSKEHHUS.
6. BousitHue MucnepcHOCTH Ha (PU3MKO-XUMUYECKHE MTPOIIECCHI.
7. OnTHYecKre METO bl ONIPEIEICHUS TUCTIEPCHOCTH.
®opMyIMpOBKa 3aJaHUS

VYcTaHOBUTDH, KAaKUM U3 aICOPOLIMOHHBIX YpaBHeHMH - @pelinannxa win JIaurmiopa,
OIHCBIBAETCS MPOLIECC AZCOPOIIMH HEKOTOPOI KMCIOTHI. MI3BECTHO, YTO MpH aCOPOILIUH U3
200 M3 BOJHOTO pacTBOpa 3TOM KHUCIOTHI Ha 4T aKTUBHUPOBAHHOT'O YIJISl KOHIIEHTpAlMs
KHCJIOTBI YMEHBIIAETCS, B 3aBUCMOCTH OT UCXOAHON KOHLEHTPALUU (C%), 1o 3Hauenwmii C;.
HaiiTi KoHCTaHTHI B yCTaHOBJIEHHOM BaMu ypaBHeHuU aficopO1uy, a Tak’Ke paBHOBECHYIO
KoHLeHTpauuto pactBopa (Cs) pu TOH e TeMmnepaType, €Ciu UCXOAHAsl KOHLIEHTPALHs
KHCJIOTHI ObLIa Coi =...MOJIb/IM", @ Macca ajicopoeHTa 4r.

I/ICXO)IHI)IG JaHHBIC TJIs1 UCCIICIOBaHUs

S _q 2 _ ¢ n K 6w C; 2
2.9 2af CXO/IHAS KOHIIGHTPAIIHSA OHIeHTpanus nocne afcopouun  C; | o B
mo g g C°, mons/am® MOJIB/ M O g X




Kon
AHAUKATOpPa

I/IH,I[I/IKaTop JOCTHIXCHHA KOMIICTCHIIMH

O1eHOYHEIE Cpe€acTBa

c, c, Y c, C, C, [ C,
3 4 5 6 7 8 9 10 11
0,10 0,20 0,30 0,40 0,074 0,157 0,244 0,335 0,05




6) HOpﬂ}IOR MpOBEACHUA l'lpOMe)KyT()‘lHOi/i aTTeCTallui, IOoKa3aTe/iIu U KPUTEPUHU
OICHUBAHUA:

[Ipomexyrounas arrecranusi 1o gucuuruinHe «KommowpHas Xumus» — BKIIOYaeT
TEOPETUYECKHE BOTIPOCHI, O3BOJISAIOIINE OLEHUTh YPOBEHb YCBOCHHUS 00YYAIOIIUMUCS 3HAHUH, U
MPAKTUYECKHE 3aJjaHMsl, BBISBISIONINE CTENEeHb CHOPMUPOBAHHOCTH YMEHUW U BIAJICHUH,
IpOBOIUTCA B (hopMe dK3aMeHa U B (hOpME BBHITIOTHEHHUS U 3aIIUTHl HHAUBUYaJIbHOTO 331aHUSI.

DK3aMeH N0 JaHHOW JUCIHILIMHE MPOBOAUTCA B YCTHOH ¢dopMe MO 3K3aMEHAIIMOHHBIM
OuneraM, KaXKAblii M3 KOTOPBIX BKIIIOYAET 2 TEOPETUYECKHUX BOMPOCA U OJHO MPAKTUYECKOE
3aJlaHue.

IMoka3aTeu U KPUTEPUH OLIEHNBAHUS IK3aMeHa:

— Ha OLEHKY «OTJHYHO» (5 6ayioB) — 00yYaromMiicss TEMOHCTPUPYET BBHICOKHI YpOBEHb
c(OPMHUPOBAHHOCTH KOMIIETEHIMH, BCECTOPOHHEE, CHCTEMAaTHYEeCKOe W TIIyOOKOe 3HaHue
yueOHOro Marepuana, CBOOOJHO BBINONHSET MPAKTUYECKUE 3a/JaHus, CBOOOJHO OINEpPUpPYET
3HAHHUSIMH, YMCHHUSMH, TPUMEHSCT UX B CUTYAIlUSIX TOBBIIIICHHON CII0)KHOCTH.

— Ha OLEHKY «xopomo» (4 6amra) — oO0yJaromuiicss 1eMOHCTPUPYET CPEAHHI YpOBEHb
c(OPMHPOBAHHOCTH KOMITCTCHIIMH: OCHOBHBIC 3HAHMS, YMEHHS OCBOCHBI, HO IOMYCKAIOTCS
HE3HAYUTENbHbIE OIMOKH, HETOYHOCTH, 3aTPYJHEHUS MIPU aHATUTHUECKUX ONEPaLIUX, IEPEHOCE
3HAaHUH U yMEHUI1 Ha HOBbIE, HECTAH/IAPTHBIC CUTYAI[HH.

— Ha OIEHKY «YIOBJIETBOPUTEJIbHO» (3 Oamia) — oOydarouuiicss JIEeMOHCTPHUPYET
MIOPOTOBBI YPOBEHb C(HOPMHUPOBAHHOCTH KOMIIETCHIIMH: B XOJ€ KOHTPOJIBHBIX MEpOTNPHUSATHHA
JOTYCKAlOTCA OIIUOKH, MPOSBISETCS OTCYTCTBHE OTAEIbHBIX 3HAHUM, YMEHHI, HAaBBIKOB,
00y4aromuiCcsl WUCTBITHIBACT 3HAYUTEIbHBIC 3aTPyIHEHHS TNPH ONEPUPOBAHUHM 3HAHUAMHU U
YMEHHSIMH MPU X NIEPEHOCE Ha HOBBIE CUTYaIIUU.

— Ha OLIEHKY «HeYy/10BJIETBOPUTEJIbHO» (2 6aia) — 00yJaroluiicss 1IeMOHCTPUPYET 3HAHUS
He Oonee 20% TeOpeTHUECKOTO MaTepuana, JOMYCKaeT CYIIECTBEHHBbIC OIIMOKU, HE MOXKET
M0Ka3aTh MHTEJUIEKTYaJIbHbIC HABBIKU PEIICHUS MPOCTHIX 3a/1a4.

— Ha OILICHKY «HeyIOBJIeTBOPHTeabHO» (1 Oamn) — oOydarouuiics HE MOXKET MOKa3aTh
3HaHUSI HAa YPOBHE BOCIIPOM3BEICHHS W OOBSCHEHHS WHQPOpPMAlUU, HE MOXKET I0Ka3aTh
MHTEIJIEKTyalbHbIe HABBIKM PEIISHUS MPOCTHIX 3a/1ad.



