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JIner akryanuzanuu padodeil nporpaMmsl

Pabouas nmporpamma nepecMoTpeHa, o0cyxaeHa u ogodpena st peanmsanuu B 2025 - 2026
y4eOHOM roy Ha 3aceqaHuu kapeapbl XUMHUH

[Ipotokom ot 20 r. Ne

3aB. kadeapoii H.JL. Mepnstuux

Pabouast mporpamMmma repecMoTpeHa, 00CcykaeHa u 0100peHa s peanuzamnuu B 2026 - 2027
y4eOHOM roy Ha 3acejaHuu Kadeapsl XUMHU

IIporokomor 20 1. Ne

3aB. kadeapoii H.JL MenﬂHHK

Pabouast mporpamMma repecMoTpena, 00CcykaeHa u 0100peHa s peanuzamnuu B 2027 - 2028
y4eOHOM roy Ha 3acejaHuu Kadeapsl XUMHH

[Ipotokom ot 20 . Ne
3aB. kadeapoii H.JI. Mensank

Pabouas mporpamma nepecMoTpeHa, o0cyxaeHa u ogoopena st peamszanuu B 2028 - 2029
y4eOHOM roy Ha 3aceqaHuu kapeapbl XUMHH

IIporokomor 20 . Ne
3aB. kadeapoii H.JI. Menstauk

Pabouas nmporpamma nepecMoTpeHa, 0ocyxaeHa u ogodpena st peanmsanuu B 2029 - 2030
y4eOHOM roy Ha 3aceqaHuu Kapeapsl XUMHH

IIporokomor 20 1. Ne

3aB. kadenpoit H.JL. Menstuux




1 lenu ocBoOeHHUs TUCHMIINHBI (MOIYJIs1)

Lenbto ocBoeHuss AUCUUIIIMHBL «KOMIOMIHO-XUMUYECKHE ACHEKThl  MHIIEBBIX
TEXHOJIOTHIN SBIISCTCS OBJIAJeHUE (yHIaMEHTAILHBIMU IPUHIIAIIAMU U METOaMH (PU3HUECKOI
U KOJUIOMJHOW XHM-MHUH, TO3BOJISIONIMMH OMNKCHIBAaTh BPEMEHHON XOJI XHMMHUYECKUX,
(U3UKO-XMMHYECKUX TPOIECCOB TMEPEepadOTKU MHIIEBOTO CHIPhSI KAaK KOJUIOMIHBIX U
BBICOKOMOJICKYJISIPHBIX CHUCTEM, 3HAaTb W YMETh HPUMEHATh HUX B MNPo(hecCHOHATHHON
JIeATEIbHOCTH.

2 MecTO TMCUMILTHHBI (MO/1YJIs1) B CTPYKTYpe 00pa3oBaTeIbHOM NMPOrpaMMbl

JucnumnmHa KoaonaHo-XUMHUYECKHE AaCleKThl MHINEBBIX TEXHOJOTHM BXOJWUT B
00s13aTeIbHYIO YacTh Y4€OHOT0 IJIaHa 00pa30BaTeIbHOM MPOTPAMMBI.

JUis  w3ydeHus  JAWCHUIUIMHBI  HEOOXOAWMBI  3HAHUS  (YMCHHS,  BJIAJICHUSA),
c(hopMUPOBaHHBIC B PE3YJIBTATE U3yUCHUS JUCITUTUINH/ TIPAKTHK:

Xumust

3Hanus (YMEHUS, BIaJICHUs), MOTYICHHBIE IPH M3yYEeHUU TAHHOW AWCIUILIMHBI OyIyT
HEOOXOIUMBI JJIs1 U3yUEHUs JUCHUTIINH/TPAKTUK:

ToBapoBeieHHE 1 YKCIIEPTU3A MTPOIOBOJILCTBEHHBIX TOBAPOB

brnoxnmus

OCHOBBI OMOTEXHOJIOTHH

DUBHKO-XUMHUYECKHE OCHOBBI U 00IIIE TPUHIIUIIBI IEPEPAOOTKU PACTUTEIILHOTO ChIPhSI

XUMUS TUILA

3 Komnerennuu odyuaomerocs, popmupyembie B pe3yJibTaTe 0CBOECHHS

AUCUHMILIMHBI (MOYJIsl) M IJIAHUPYeMble pPe3yJibTaThbl 00y4eHusl

B pesynbrare ocBoeHus aucuurivHbl (Moayns) «KoJUTOMAHO-XUMHUYECKHE aACIEKThI
MUIIEBBIX TEXHOJIOTHI» 00y4arouuiics oMkeH 0071a1aTh CIeYIOIMUMU KOMIETEHIIUSIMHU:

KO,[[ HHAUKATOpa I/IHI[I/IKaTOp JOCTHIXCHHA KOMIICTCHIITNN

OIIK-2 CriocoGeH mpuMeHSTh OCHOBHBIE 3aKOHBI 1 METO/IbI UCCIIEIOBAaHUN €CTECTBEHHBIX HAYK
JUIS pelIeHus 3a/1a4 NpoecCHOHATbHOMN 1eTEIbHOCTH

OIlK-2.1 OcymecTBisger pacyeTbl, AHAIU3UPYET IOJIYyYEHHBIE pEe3ynbTaTbl U
COCTABJISIET 3AKJIOYEHHE I10 IIPOBEJCHHBIM aHAJIW3aM, HCIBITAaHUSAM U
UCCIEA0BAHUAM

OI1K-2.2 CucTeMaTHu3upyeT pe3ysbTaThl HAYYHBIX UCCICTOBAHUN

OIIK-2.3 Hcnone3yeT ecTeCTBEHHOHAY4YHBIE 3HAHWs I PELICHUsS BONPOCOB B

npohecCHOHATBHON ACATEILHOCTH




4. CTpyKTypa, 00bEM H coaepKaHue TUCHUIINHBI (MOLYJI51)
OO0mas TpyI0€MKOCTh JUCIUIUIMHBI COCTAaBIsieT 3 3a4eTHBIX enuHuil 108 akaa. gacoB, B ToM

YUCJIC:

— KOHTaKTHas padora — 6,4 akaJl. 4acoB:
— ayauTopHas — 6 akaJl. 4acos;

— BHeayautopHas — 0,4 akaJ. 9acos;

— caMocTosATeIbHas padora — 97,7 akaj. 4acos;
— B (popme mpakTudeckoi moaroropku — 0 akaj. vac;

— IOJIrOTOBKA K 3a4€Ty — 3,9 akaj. vac

®dopma aTTecTanuu - 3a4eT

AynutopHast g¢s
KOHTaKTHas paboTa E 3 dopma TeKyliero
=
B aKaJ. yacax 3} Bunx KOHTPOJIS
Pa3snen/ tema 2 (B axaj. sacax) == . P Kon
> 3 © | caMOCTOSITENbHOU | ycreBaeMOCTH U
JIHACLUATIIINHEL & £ . | xommerenun
5 g £ paboThI MIPOMEKYTOUHOH
mab. | mpaxr.
Jlexk. P 28 aTTecTaLHH
3aH. 3aH. | QO &
1.
CaMoCTOATEIEHOE
U3ydeHHEe y4eOHOM OTIK-2.1
1.1 1. TIloBepXHOCTHBIE W HAYYHOH s
SIBIIEHUS. AJICO 6p Hst 2 10 JIUTE };T Bl Kontporehas OIIK-2.2,
’ pot DATYPEL- pabota OIlK-2.3
Pabora ¢
AJIEKTPOHHBIMHU
OMOIMOTEKAMH.
CaMoCTOATEIEHOE
H3ydeHue yaeOHon
1.2 2. Konnouausie qu Ha ‘3’:0171 OIIK-2.1,
CHCTEMBI W METOIBl HX 15 e };T o KonTponpras OIIK-2.2,
HO-JTy4eHUS PATYPBL. pabora OIIK-2.3
Pabora ¢
AJIEKTPOHHBIMHU
2 OMOIMOTEKAMH.
CaMoCTOATEIEHOE
H3ydeHue yaeOHon
1.3 3. OnTHyeckue, ye yae.
KUHETUUYECKHUE " 1 HayHHOH OlIK-2.1,
ATeKThHUeCKIE  CBONCTEA 15 JUTEPATypBI. VYerHblii onpoc. OIIK-2.2,
p PabGora ¢ OIIK-2.3
KOJUIOMIHBIX CUCTEM
JIIEKTPOHHBIMHU
OMOIMOTEKAMU.
CaMOoCTOSITEIbHOE
H3ydeHue yaeoHoi
1.4 5. PactBopb! yqn Ha 3:0171 OIIK-2.1,
BBICOKOMOJIEKYJIIPHBIX 25 iTe };T o KonTponsHas OIIK-2.2,
COEIMHEHUI DaTyphI. pabota OIIK-2.3
Pabora ¢
3JIEKTPOHHBIMHU

OubIMoTEKAMU




KOJIJIOUI0B

15 4, Koarymsanus

CaMOCTOSATEILHOS
u3yucHHe y4eOHOMH
U Hay4HOH
JUTEPATYPHI.
Pabora ¢
AJIEKTPOHHBIMHU
OMOIMOTEKAMH.

25

KonTponbnas
paboTa

OIIK-2.1,
OIIK-2.2,
OIIK-2.3

CHUCTCMBI

1.6 6. MukporereporeHHbIC

IloaroroBka n
BBIIIOJTHEHNE
1a60paTOPHBIX
pabor:
«H3yuenne
arperaTuBHOI
YCTOHYHBOCTH
7,7 CYCHEH3HUI».
CamocrosTensHoe
u3ydeHue yueOHon
Y Hay4HOU
JUTEPATypBI.
Pabora ¢
3JIEKTPOHHBIMHU
OnbIroTexaMu

VYcTHBIH ompoc.

KonrtponbHas
pabota

OIIK-2.1,
OIIK-2.2,
OIIK-2.3

97,7

Hroro 3a cemectp

Wroro no pazneny

97,7

3a4€T

97,7

Hroro no mucuumnianHe

3a4€T




5 O6pa3oBare/ibHbIe TEXHOJIOTHHI

B npouecce npenonaBanus 1ucUMIUIAHEBL «KOUIONIHO-XUMHYECKUE ACTIEKThI MUIIEBBIX
TEXHOJIOTHI» NPUMEHSIOTCS TPAJULMOHHAs U MOAYJIbHO-KOMIIETEHTHOCTHASI TEXHOJIOIHH.

Jlexkuuu MpoxoJAT Kak B TPaJAULMOHHOW ¢opme, Tak U B (opMax BBOJHOU JIGKIMU U
npoOneMHbIX JeKuMid. Ha BBOXHBIX JIEKIUSX MPOUCXOTUT 3HAKOMCTBO OOYyYaroIIUXCS C
Ha-3HAYEHHEM M 3aJjayaMy Kypca, €ro poJbl0 U MECTOM B CHUCTEME Yy4eOHBIX TUCIMIUIMH U B
cucTeMe TIOATrOTOBKU OakanaBpa. Teopernueckuil MaTepran Ha MPOOIEMHBIX JIEKIUAX SBISIETCS
pe3yJbTaTOM YCBOCHHS MOJYy4YeHHOW HH(OpPMAIMK MOCPEICTBOM IOCTAHOBKU IMPOOIEMHOIO
BOIIPOCA U TIOMCKA ITyTEH €ro PEeLICHHUs.

JIeKMOHHBIN MaTepHuall 3aKperIsieTcs B X0/1€ J1a0OopaTOPHBIX U MPAKTUYECKUX padoT, Ha
KOTOPBIX BBINOJIHAIOTCS TPYNIOBBIE U MHAMBHUAYaJIbHbIE 3a/laHus MO NpoiineHHoi Teme. [Ipu
MPOBEJCHUH JIa0OpATOPHBIX M TMPAKTHUUYECKUX PabOT HCIHOJB3YeTCs METOJ KOHTEKCTHOTO
0o0y4eHHUsl, KOTOpPbI II03BOJISIET YCBOMTh MaTepHall IIyTEM BBISBICHHUS CBA3CH Mexay
KOHKPETHBIM 3HAHUEM U €r0 IPUMEHEHUEM.

CamocrosiTenbHast paboTta 00y4aroImIMXCsl JODKHA OBITh HallpaBlIeHAa Ha 3aKperICHUs
TEOPETUUECKOr0 MaTepuania, U3JI0KEHHOTo MpernoaaBaTeieM, Ha IpopadoTKy TeM, OTBEIEHHBIX
Ha CaMOCTOSITEJIbHOE U3y4€HHUE, Ha MOJArOTOBKY K JaOOPATOPHBIM U IMPAKTUUECKUM 3aHSATHUSM,
BBITMIOJTHEHHE IOMAIIIHUX 3aJ]aHUi ¥ TOJATOTOBKY K PYOSKHOMY U 3aKIIOYUTEILHOMY KOHTPOJIIO.
[Tomumo 3TOTO, OOYYArOIIMECS MPEACTABIISIOT PE3YJIbTaThl CBOCH CaMOCTOSTEIBLHOU paboOThI B
BUJIE IPE3EHTALU.

[Ipu mpoBeneHun pyOEKHOIO M 3aKIIOUUTENBHOIO KOHTPOJII OCHOBHBIMHU 3ajjauaMu,
CTOSIIMMU Tepe]l MpenojiaBaTesieM, SBISIIOTCS: BBISBICHHE CTEINEHHU MPaBUILHOCTH, 00beMa,
[JIyOMHBI 3HAHUW, YMEHHM, HABBIKOB, MOJTYYEHHBIX IIPU U3yYEHUH Kypca HapsAAy C BbIABICHUEM
CTENEHU CaMOCTOATEIbHOCTH B IPUMEHEHUU MOJYyYEHHBIX 3HAHUM, YMEHUW U HABBIKOB.

B ocBoeHMM IUCHUIUIMHBI UHBAJIWJAMHU U JIMLAMU C OFPAaHUYEHHBIMU BO3MOXKHOCTSIMU
3JI0pOBBs OOJIBIIIOE 3HAUCHUE UMEET MHIMBUIyalIbHasl KOHCYJIbTallHOHHAs paboTa.

JlJ1 MHBAJIUAOB U JIMI] C OTPAHUYEHHBIMH BO3MOXHOCTSIMU 3/I0pPOBbsl OCBOCHUE JJaH-HOMN
JTUCHHUTIIIMHBI MOXKET OBITh YacTUYHO (TTOJIHOCTBIO) OCYIIECTBIEHO C HCIOJb30BaHUEM
JIMCTaHIIMOHHBIX 00pa3oBaTebHbIX TexHogoruii (Moodle, Skype, u mp.).

OcBoeHME NUCUUIUIMHBI MHBAIUAAMHM U JIMIAMU C OTPAaHUYEHHBIMH BO3MOKHOCTSIMH
3I0pOBbsI NPH HEOOXOAMMOCTH MOKET OCYIIECTBIATHCA C MCIIOJIB30BAaHHEM CHElHMaIbHbBIX
TEXHUUYECKUX CPEJICTB U ACCUCTUBHBIX MH(OPMALIMOHHBIX TexHOoJorni. Kaxaplii o0yuaromuiics
B TEYEHHE BCEro mnepuoja oOyueHHs oOecreyrBaeTcs WHIAMBHYaIbHBIM HEOrpPaHHYEHHBIM
JIOCTYIIOM K 3JIEKTPOHHON MH(OPMAaIIMIOHHO-00pa30BaTeNbHOMN Cpefie YHUBEPCUTETA.

6 Y4eOHO-MeTOAMYeCKOe 00ecneyeHre CaMOCTOATeIbHON padoThl 00y4YaroLmxcst
IIpencrasneno B npusoxenuu 1.

7 OueHo4YHbIE CPeACTBA LISl IPOBeAeHUsI IPOMEKYTOYHOM aTTeCTAllNU
[IpencraBneHbl B IPUIOKEHUH 2.

8 YueOHO-MeTOANYECKOE M HH(POPMALIMOHHOE 00ecTiedeH e JUCHUTLIMHBI (MOTYJI51)
a) OcHoBHas1 JIUTEpaTypa:

1. 'opOynuosa, C.B. ®usndeckas U KotonHasi XUMHs (B OOLIECTBEHHOM MUTAHUM):
yuebHoe nocobue / C.B. I'opOyHioBa, 2.A. MymiosipoBa., E.C. Opobeiiko. - M.: Anb-ha-M,
HUILl UH®PA-M, 2016. - 270 c¢. — URL:



https://znanium.com/bookread2.php?book=553478 (nara obOpamenus: 05.03.2024). — TekcrT:
3JIEKTPOHHBIMN.

2. Mynmuna, D. P. ®usnueckas u kowiouaHas xumusi . ydeOHoe mocodue / . P.
Myn-nuHa, O. A. Mumypuna ; MI'TVY. - Maraurtoropck : MI'TY, 2017. - 1 anekTpoH. onT. IUCK
(CD-ROM). - 3ar. c TUTYIL. JKpaHa. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=2907.pdf&show=dcatalogues/1/1134
431/2907.pdf&view=true (mata ooOpamenus: 05.03.2024). - MakpooObekT. - Tekcr
3JIEKTPOHHBIN. - CBezieHus nocTynHbI Takke Ha CD-ROM.

0) lonosiHuTEIbHAS JIUTEPATYypPAa:

1.

1. TToBepxHOCcTHBIE sBIEeHUA. AncopOuus . yuebHoe mocodue / A. H. Cmupnos, H. 1O.
CeeunukoBa, C. B. FOnuna, D. B. {ronpauna ; MI'TY. - Marautoropck : MI'TY, 2017. - 1
snektpon. omr. jguck (CD-ROM). - 3Barn. ¢ turym.  9kpama. -  URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3417.pdf&show=dcatalogues/1/1139
847/3417 pdf&view=true (mara oo6pamenus: 05.03.2024). - Makpoobsekr. - Tekcr
anekTpoHHBIH. - ISBN 978-5-9967-0966-3. - CBenenus noctynusl Takke Ha CD-ROM.

2. Kpyrisikos, [1.M. ®usndeckas ¥ KOJJIOWAHAs XUMHUsA: ydeOHoe mocobue / I1.M.
Kpyrmns-kos, T.H. XackoBa — M.: «Bsicmas mkona», 2007. -319 c¢. - ISBN 978-5-06-004403-4.-
TekcT: HemoCpeICTBEHHBIN.

3. ®punpuxcoepr, J.A. Kypc komtouaHoit xumum: y4eOHMK s By3oB [/ JI.A.
Opunpuxc-bepr - CII6.— [ap.]: Jlanb, 2010. — 416 c. — (Beicuiee oOpazoBanme). — ISBN
978-5-8114-1070-5. — TekcT: HEMOCPEACTBEHHBIM.

4. BBICOKOMOJICKYJISIPHBIC COSTUHEHHUS U MTOJMMEPBI Ha UX OCHOBE : yueOHoe mocobdue / JI.
A. Bompsin, . A. Bapnamosa, X. f. I'mpeBas, H. JI. Kanyruna ; MI'TY. - [2-¢ u3n.]. -
Maruutoropek : MI'TY, 2016. - 1 snektpon. ont. auck (CD-ROM). - 3ari. ¢ TUTYIL. 3K-paHa. -
URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=2815.pdf&show=dcatalogues/1/1133
015/2815.pdf&view=true (mara oOpamenus: 05.03.2024). - Makpoodsekr. - Tekcr
AIIEKTPOHHBIN. - CBeneHust JocTynHbl Takke Ha CD-ROM.

5. BapnamoBa, 1. A. PactBopsl. [luicnepcHble cucTembl : ydeOHoe mocobue / M. A.
Bapmna-moga, JI. I'. Komsina. - 2-e u3z., moaror. mo med. u3a. 2011 r. - Marautoropek : MI'TY,
2012. - 1 onektpon. ont. auck (CD-ROM). - 3Barm. ¢ turyn. oskpana. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=993.pdf&show=dcatalogues/1/11191
59/993.pdf&view=true (mara oopamienus: 05.03.2024). - MakpooObeKT. - TEKCT : AIEKTPOHHBI. -
Ceenenus goctynabl Takke Ha CD-ROM.

6. Mensiauk, H. JI. [luctiepcubie cuctemsr : npaktukyM / H. JI. Mensauk, O. P. MymiuHa,
O. A. Mumypusna ; Marauroropckuii roc. rexunyeckuit yH-T uM. I'. 1. HocoBa. - Marauroropck :
MI'TY um. I U. Hocosa, 2019. - 1 CD-ROM. - 3arn. c¢ Turyn. skpanHa. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3850.pdf&show=dcatalogues/1/1530
463/3850.pdf&view=true (mara oOpamenus:05.03.2024). - MakpooObekT. - Tekcr
AIIEKTPOHHBIH. - CBeJieHusI TOoCTYIHBI Takke Ha CD-ROM.

7. IlumeBas NPOMBIIIJIEHHOCTb: HAYYHO-ITPOU3BOACTBEHHBIH KypHail.- ISSN 0235-2486.-
TekcT: HemocpeICTBEHHBIM.

8. M3Bectus BhicIMX y4eOHBIX 3aBefeHUM. IlumeBass TeXHOIOTHUS: HAYUHBIM KypHAaI.-
ISSN 0579-30009. - Tekct: HeOCpeACTBEHHBIH.

9. W3BecTuss BBICHIMX Y4Y€OHBIX 3aBefeHUH. Xumus. XHUMHUYecKas TEXHOJOTHS:
Hay4JHO-TeXHHUecKni x)xypHaI.- ISSN 0579-2991.- TekcT: HermocpeICTBCHHBIH.

10. Bectauk HOxHO-Ypanbckoro rocygapcTBeHHOro yHuepcutera. Cepus: Xumus. -
ISSN: 2076-0493.- URL.: https://e.lanbook.com/journal/2381?category=3863 (mata oOpamicHus:
05.03.2023). - TekcT: 2IeKTPOHHBIH.



11. Foods and Raw Materials. - ISSN: 2308-4057 .- URL:
https://e.lanbook.com/journal/2942#journal_name (mata o6pamenus: 05.03.2024). — TekcrT:
JJIEKTPOHHBIN.

B) MeToauyecKkue yKa3aHus:

1. Konsima, JI. T'. KommonaHO-XUMHYECKUE aCIICKThI IHUIIEBBIX TEXHOJIOTHH | IPAKTHKYM /
JI. T. Komsima ; MI'TY. - Maraurtoropek : MI'TY, 2017. - 1 snektpon. ont. auck (CD-ROM). -
3arm. c TUTYIL. JKpaHa. URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3331. pdf&show—dcatalogues/1/1138
432/3331.pdf&view=true (mara oOpamenus: 05.03.2024). - Makpoodsekt. - Tekcr
AIIEKTPOHHBIN. - CBeneHust JocTynHbl Takke Ha CD-ROM.

2. Komsna JI.T'. JlaGopaTopHbIi MPakTHKyM 10 auciurinHe «KomuionaHo-XuMHIeCKIe
aCIIEKThI IMHUILEBBIX TEXHOJOTHI» Marnutoropck: M3a-B0 MarHuToropck. roc. TeXH. yH-Ta UM.
I'.".Hocoga, 2017. — 31c.-TekcT: HENMOCPEACTBCHHBIM.

r) [IporpamMuoe odecnieuenune 1 UnTepHeT-pecypceb:

IIporpamMmmHoe obecnevenue

HaumenoBanue N
0o Ne morosopa CpoK JIeHCTBUS JIMLICH3UN
MS Office 2007 |\, 135 o1 17.09.2007 GecepouHo
Professional
7Zip CBOOOHO pacIpOCTPaAHIECMOE 0OECCPOUHO
FAR Manager CBOOOJTHO PaCIPOCTPAHIEMOE 0EeCCPOYHO
Bpaysep Yandex [cBoGomgHo pacmpocrpansiemoe OECCPOUHO

Hpmbeccnonanbﬂme 0a3bl JAaHHbIX U ]/IH(l)OpMaIII/IOHHLIe CIIPaBOYHLIC CUCTEMbI

HasBaHue kypca CchlUIKa
DneKkTpoHHbIE pecypcbl oubimorekun MI'TY um. https://host. megaprolib.net/MP0109/Web
I".. HocoBa ' ' '
Poccniickas  T'ocynapcTennas  Guommorexa. https://www.rsl.ru/ru/4readers/catalogues/
Karayoru

®defepanbHOE  TOCYIAPCTBEHHOE  OIOKETHOE
YUPEIKICHUE «DenepanbHbIi uncruryt|URL: http://www1.fips.ru/
HPOMBIIIICHHOW COOCTBEHHOCTHY
[Touckosas cuctema Axagemus Google (Google
Scholar)
HannonansHas
uHpopMalMonHo-aHanuTuueckas  cucremMa —|URL: https://elibrary.ru/project_risc.asp
Poccuiickuii MHASKC HAYYHOI'O ITUTHPOBAHMS
OnekTpoHHas 0a3a nepuoauveckux u3ganui East
View Information Services, OO0 «MBUC»

9 MarepuajibHO-TEXHHYECKOE o0ecnevyeHne TUCIMIIINHBI (MOLYJIs1)

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

https://dlib.eastview.com/

MaTCpI/IaJ'IBHO-TCXHI/I‘-ICCKOe obecrnieucHUe JUCHUIIIIMHBI BKIIFOYACT:



1. Y4ueOHbIe ayTUTOPUU ISl IPOBEICHHS 3aHSTHH JICKIIMOHHOTO THUIIA.

OcHameHne ayauTOpUM: MYJIbTHMEAWHHBIE CPEICTBA XpAHEHUs, Mepeladyd Mo
npeCcTaBIeHNUs HHPOPMALIUU

2. YueOHbIe ayIWTOPHM JUIA TPOBENCHHS JA0OPATOPHBIX 3aHATHH, TPYHIOBBIX H
VHIMBHIyJIbHBIX KOHCYJIbTAIUH.

Ocnaienue aynutopuu: Harnsaaeie MaTepualtsl: TaOJIUIbI, CXEMBI, TUIAKaThI.

3. IlomereHus sl CAMOCTOSTEIBHON pabOThI 00YJArOIIUXCS.

OcHauienne ayauropun: [lepconansubie kommnbioTepsl ¢ makerom MS Office, Berxogom B
WHTEepHET M C JOCTyIOM B JJIEKTPOHHYIO HMH(GOPMAIMOHHO-00Pa30BaTEIbHYIO CPEIy
YHUBEpPCHTETA

4. TlomemieHust aisl XpaHEHHs M TNPOQUIAKTHYECKOTO OOCIY)KMBaHUS y4eOHOTO
000opyI0BaHuUs.

Ocnamenue aymuropun: Cremnaxu, cedsul ans XpaHeHHs y4eOHOTO 00OpYHOBaHHUSL.
WNHCTpyMeHTHI U1 peMOHTA J1a00paTOPHOTO 000PYIOBAHUSL.



INPUJIOXEHHUE 1
6. Y4eOHO-MeTOAMYECKOE 00ECIICUCHHE CAaMOCTOSATEILHON PaboThl 00yUYaIOMIUXCS

CamocrosTenbHas pa60Ta O6y‘IaIOHII/IXC$I moapas3aAC/sICTCA Ha ayIUTOPHYIO, KOTOpas IIPOUCXOJUT
KaK BO BpEMs na6opaToprlx SaHﬂTHﬁ, TaK 1 Ha IIJIAHOBBIX KOHCYJIbTalUAX, 1 HA BHCAYJJUTOPHYIO,
IMPOUCXOOAIYIO BO BPpEM: IMOATOTOBKH OTYETOB I10 J'Ia60paT0pHI)IM 3aHATUAM, IIOJATOTOBKHU K
YCTHBIM OITpOCaM.

AynuropHas caMoCTOsITeNIbHasg paboTa 00yJaromuxcs penoaraeT yCTHbIM onpoc U
MPOBEJICHNE KOHTPOJIBHBIX pa0dOT MO KAKIOMY pa3Aeny JUCIHUILINHBL.

Bormpocs! 1t TeKy1ero KOHTpOJIs M0 JUCHUTLIMHE:
KonTponbHbie Bompock! o Teme «IloBepXHOCTHBIC SIBIICHUS. AICOPOIUs
Y ienpHast MOBEPXHOCTh U MOBEPXHOCTHAS SHEPTUSL.
[ToBepXHOCTHOE HaATSKEHUE.
IToBepXHOCTHBIE SIBJICHUSI HA TPAHULIE TA3-)KUJIKOCTb U KUIKOCTh-KUIAKOCTb.
AncopO1us Ha TOBEPXHOCTU PACTBOP-Ta3.
BzaumopeiicTBre )KUAKOCTH C IOBEPXHOCTHIO TBEPIOIO TEIA.
AncopOuust ra30B Ha TBEPBIX TeJax.
N3orepma aacopOiuu JIsHrMIopa.
CwmauuBanue. Pactekanue.
Kore3us. Anresus.
Kanunnspuele sBieHus.

Xpomarorpadus. loHHbI 00MeH Ha ajicopOeHTax.

KonTponbHbie Bonpock! o Teme «KomouiHbIe CUCTEMBI U METOJIBI UX TOTYYCHUS
OO0m1as XxapaKTepUuCTUKa KOJUTOUAHBIX CUCTEM.

Krnaccudukamnmm KOJIIOUIHBIX CHCTEM.

MeTo/1bI TOTYYEeHUS KOJUIOMIHBIX CUCTEM.

MeTo1bl TUCTIEPTUPOBAHUSI.

MeTo/1bI KOHICHCAIIHH.

MGTO,HI)I OYMCTKHU KOJUIOMAHBIX paCTBOPOB.

CtpoeHue KOUIOUIHBIX YaCTHIL 30JICH.



[Tonydenue 307€i METOJIOM MENTU3ALUY.
CylIHOCTh TPAaBUMETPUUYECKOTO aHAJIU3A.

KOJ'IJ'IOI/II[HBIC CHUCTEMBI B ITHIICBBIX TCXHOJIOT'UAX.

KOHTpOHBHLIe BOIIPOCHI IO TEMC: «OHTI/I‘-IGCKI/IC, KHUHCTHYCCKUC U DJICKTPUICCKUC CBOICTBA
KOJIIIOMJHBIX CUCTCEM)»

1. CBeropaccessHUE B JUCIIEPCHBIX CUCTEMAX.

[\

. Db dexr Tungans.

(O8]

. BpoyHoBckoe nBuxkeHue.

o

. Audysus B 30ms1X.

9]

. CeqnMeHTAaIIMS.

6. DIEKTPOKMHETUYECKHUE SIBJICHUS.

~

. JI33Ta-noTeHunai.

o0

. Dnextpodopes.

9. DnekTpoocmoc.

KoHTtponbHble Bonpockl 1o TeMe: «Koarymsiuus KoJsIOua0B»
IToHsATHE O KNHETUYECKOW U arperaTuBHOM YCTOMYMUBOCTH.
Koarymsanus.

Koarynsuus KoJIouaHbIX PaCTBOPOB 3JIEKTPOIUTAMH.
BzaumHas koarysdius KOJUIOUJHBIX paCTBOPOB.

ITopor koarynsuuu.

IIpasuno Ilyneue-I'apau.

Crabunu3anuys 30J1eH.

CenumeHTarus 30J€i.

KoHTponbHbIe BONpock! 0 TeMe: «PacTBOpPBI BBICOKOMOJIEKYJIIPHBIX COEAUHEHNI»
Knaccugukarus BeicokoMoneKysipHbIx coennnennii (BC).

Crpykrypa, hopma 1 THOKOCTH MaKPOMOJIEKYII.



CBolicTBa paCTBOPOB BBICOKOMOJIEKYJISIPHBIX COCTMHEHUH.
CtpoeHue MoJieKyl OEJIKOBBIX BEIIECTB.

VYcroiuuBocTs pactBopoB BC.

BricanuBanue.

Henarypauus.

Crynnu. Knaccudukanus ctyaaeir. MeToapl OTydeHuUs CTYIHEH.
HaGyxanue.

I'enn.

OBojaHeHue U BhIChIXaHue reneit. ['ucrepesuc.

KoHnTtposbHabIe BOpock 110 TeMe: «MUKpPOreTepOreHHbIE CUCTEMBI
1. O6mue cBOMCTBa IMYIIbCUH.

2. IlonyuyeHue sMyJIbKU.

3. Pazpymmenue sMynbCuid.

4. IToBepXHOCTHO-aKTUBHBIC BemecTBa. Mx kimaccudukamnus.

5. Ilensl. YCTOMYMBOCTD MEHBI.

6. Cycnensumu.

7. Ilopomku.

BapuaHTbl ayTUTOPHBIX TEMATUYECKUX KOHTPOJIBHBIX paboT

3az[aq1/1 I10 TEMC: «HOBerHOCTHLIe SABJICHUA. AI[COp6I_II/I$I»

1. Beruucnure yzienbHy0 U 0OLIYIO TOBEPXHOCTH | I yroJpHOU NMbUTH ¢ fuaMeTpoM yactull 8-10-3
cm. [Tnotaocts yros 1,8 r/em3.

2. Beruncnute yaenbHyto U 061yto nosepxHocts 100 r amynbeun, conepxamieit 70 %
MIOJICOJIHEYHOT 0 Macia. Jluamerp kaxjaoro mapuka 2-10-4 cM, INIOTHOCTh MOJCOIHEYHOTO Macia
0,92 r/cM3.

3. Konmnounnerit pactBop kamdopsl coaepkut B 1 cm3 2-108 mrapooOpaszHbIx gacTuil Kampopsl
nuameTpom okosio 10-3 cm. [Tocunraiite 0OIIyI0 TOBEPXHOCTH BEIIECTBA TUCIIEPCHOM (a3bl,
cozepxarnierocsi B 1 J1 Takoro pactsopa.



4. TloBepxHocTh | T cunukarens paBHa 465 M2 .CKOJIbKO MOJIEKYJT OpoMa moriomiaercst 1 cm2
MOBEPXHOCTH asicopbenTa, ecnu Ha 10 r cunukarens aacopOupoBanoch 5 Mr 6poma?

5. Beraucnure yaenbHyr0 1 00Ty MOBEPXHOCTH 3 T YrOJIBHOW IBUIK C AUaMEeTpoM Jactuil 6-10-3
cm. [ImotHocTs yruis 1,75 r/cm3.

6. Beruucnure yaenpHyto u 0611yto nosepxHocts 200 r amynbeuu, coaepxkaieit 60 %
MOJCOIHEYHOT 0 Macia. [{uametp kaxaoro mapuka 1,5:-10-4 cM, MIOTHOCTH MOICOTHEYHOTO
macnia 0,92 r/cm3.

7. Konnounnerit pactBop kamdopsl coaepkut B 1 cm3 3-107 mapooOpa3HbIX yacTuil Kampopbl
nuameTpoM okojio 10-3 cM. [Tocuuraiite 001y O TOBEPXHOCTH BEIIECTBA IUCTIEPCHON (Da3bl,
conepskauierocs B 0,5 1 Takoro pactsopa.

8. YenbpHas MOBEPXHOCTh CHIIMKArelis, HalIeHHAs METOJ0M HU3KOTEMITepaTypHOH aJcopOIuu
asora, cocrapisier 4,1-105 m2/kr. [TnotHOCTh cumukarens 2,2 r/cm3. Paccuuraiite cpenHmii
JIMaMeTp YaCTUIl CUITUKAreJsl.

9. Haiinure ruiomaib, NpUXOASIIYIOCsS Ha OJIHY MOJICKYJTY B HACBHIIIIGHHOM a/ICOPOIIMOHHOM CJI0€
AQHWJIMHA Ha TIOBEPXHOCTH €T0 BOAHOTO PACTBOPA C BO3yXOM, €CJIH IPeAeTbHas aJcopOIus
aHuivHa cocrasiger 6-10-6 mosb/M2.

38.,[[21‘11/[ 10 TEMC: «KOJ'IJ'IOI/II[HBIG CHUCTCEMbI U MCTOABI UX ITOJTYYCHUA»

CocTaBbTe (hOpMYTy MHIIEIIBI 30115, HOITY4EHHOrO IIyTeM CMeIunBanus pacteopos A u B

YKa3aHHbIX 00BEMOB (V) u KOHHGHTpaHI/Iﬁ (C) .

V
PactBop A C, Pacteop | VB, |C,
Bap. | 3osb ’
A MOJIB/JT B M MOJIB/JI
M

1 PbSO4 | Pb(NO3) | 20 | 0,001 =. K2S04 |10 0,04 M
2

2 AgCI KCI 12 10,02 M AgNO3 | 100 | 0,005M

3 |zn(OH) [NaOH |2 [0,05M |znCI2 |10 |0,04n.

4 BaSO4 | BaCl2 20 | 0,002 n. H2SO4 |3 0,005 M

5 As2S3 | H2S 10 | 0,06 n. AsCI3 50 0,001 =.

6 | Ni(OH) |[NaOH |5 |000IM |NiCl2 |10 |0,004 n.

7 CuS CuCl2 30 | 0,002 n. H2S 10 0,0M




8 |AgBr |AgNO3 |20 [0,008M |NaBr |20 |0,009M
9 | SrSO4 |Sr(NO3) |10 | 0,00051. | K2SO4 |5 0,004 1.
2
10 |AI(OH) |AICI3 |20 | 0,061 | NaOH |10 |0,08M
3
11 |PbCI2 | KCI 5 |[0,05M |Pb(NO3) |20 |0,01m
2
12 |CaSO4 |CaCl2 |9 |0,002m |AI2(SO4 |30 |0,01m
)2
13 | H2SiO3 | K2Si03 |40 | 0,001 M | HCI 10 | 0,05M
14 | Agl AgNO3 |20 [0,04M | KI 30 |00lM
15 |Fe(OH) |NaOH |10 | 0,002 1. | Fe2(SO4 | 100 | 0,0001 .
3 0 )3
16 | znS ZnCl2 |30 |0,001 1 | (NHA2S [20 | 0,003 .
17 |PbI2 | KI 15 [0,0023M | Pb(NO3) [35 | 0,003 u.
2
18 |AgCl | HCI 20 |005M | AgNO3 |1 0004 M
19 |Hg2SO |Hg2(NO |5 |0,001m |H2SO4 |20 |0,001m.
4 3)2
20 |Co(OH) [NaOH |20 |0,04M |CoCl2 |5 0,004 M
2
21 | Agl KI 40 | 0,0l M. |AgNO3 |30 |0,1M
22 |MnS | MnCI2 |30 | 0051 |(NH42S |25 |0,1m
23 |Ag2Cr |K2CrO4 |2 | 0051 |AgNO3 |10 |0,04M
04
24 |PbSO4 |K2SO4 |10 |0,001m. |Pb(NO3) |15 |0,02m.
25 | H2SiO3 | HCI 10 | 0,003M |K2Si03 |25 |0,1m
26 | Co(OH) [ Co(NO3) [20 | 0,021 | KOH 40 |005M
2 2

Hanumure ypaBHeHHE peaklMu MOIy4YeHHs KOJIOUTHOTO pacTBOpa, cTpoeHue 150516155m1b1
KOTOPOT0 M300paxaercsi yCIOBHON (GOpMyIIoi. YKaxkuTe 3aps/] KOJUIOMTHON YaCTHIIBI U MOHHBIN
cTabunmmzarop.



Bapuant

dopmyia MULIEIIBI

1 {[Cr(OH)3]mnCr3+(3n-X)Cl-} xCl-

2 {[AgClImnAg+(n-x)NO3-} NO3-

3 {[BaSO4]mnSO42--(2n-x)Na-+} xNa+

4 {[Fed[Fe(CN)6]3]m n[Fe(CN)6]4-(4n-x)K+} XK+
5 {[AgBrimnAg+(n-x)NO3-} NO3-

6 {[Ni(OH)2]mnNi2+(2n-x)Cl-} xCI-

7 {[PbI2]mnI-(n-x)K-+} XK+

8 {[Sb2S3]mnHS-(n-x)H+}-xH+

9 {[AgClmnCl-(n-x)K+}-xK+

10 {[H28i03]m'nSi032-(2n-x)Na+}-xNa+
11 {[AI(OH)3]mnAI3+(3n-x)Cl-} XCI-

12 {[As2S3]mnHS-(n-x)H+} xH+

13 {[SrSO4]m'nSr2+(2n-X)Cl-} xCI-

14 {[PbCI2]m'nCl--(n-x)K+} xK+

15 {[Zn(OH)2]mnZn2+(2n-x)Cl-} xCl-

16 {[Cu2[Fe(CN)6]Jm'nCu2-(2n-X)Cl-} xClI-
17 {[BaSO4]mnBa2+(2n-x)Cl-} xCl-

18 {[Fe(OH)3]m'nFe3+(3n-X)NO3-} xNO3-
19 {[SrSO4]mnS042--(2n-x)H+} -xH+

20 {[Fe3[Fe(CN)6]2]mn[Fe(CN)6]4-(4n-x)K+} XK+
21 {[AgBrlmnBr —-(n-x)Na+} xNa+

22 {[Co(OH)2]m'nCo2+(2n-X)CI-} xClI-

23 {[AgllmnAg+(n-x)NO3-}-NO3-

24 {[ZnS]m'nHS--(n-x)H+} xH+

25 {[Ni(OH)2]mnNi2+(2n-x)Cl-} xCI-




3agaun no Teme: «Koarynsuus KOJIoua0B

1. Jns xoarymsiiuu 0,05 11 30715 cynbduaa MpIIIbsKa MOKHO JO0ABUTh OJIUH U3 CIEAYIOIINUX

pactBopoB 3ekTpoauToB: 0,005 i1 2 H. NacCl ;0,005 10,03 1. Na,SO, ;0,004 10,0005 1.
Na,[ Fe(CN)s| . 0
. Y KaKoro u3 MpUBEJEHHBIX JEKTPOJIMTOB HAUMEHBIIIUN ITOPOT KOATYJISIUN

Na,S

2. 3071b cynbduaa KaaMus MOJy4eH CMEIINBAHUEM PABHBIX 00bEMOB PACTBOPOB u

Cd (NO3) 2, HOpOFI/I KoaryJjsnuu 41 pa3jJIndHbIX 3JICKTPOJIUTOB UMCHOT CICAYIOMNE 3HAUCHUA
(170mp/n): C(CANG;),) =265. C(NaCl) =250. C(MgCL) =290. C(NaPO,) =0,4.

C(Na,SO,) =15. C(AICI;) =300 Na,S ., Cd(NO,),

. Kakoii u3 3neKkTpoauTos - 5811 - B3AT

B U30BITKE JJIA IIPUTOTOBJICHUA 305147 BeaucianTh KoaryJjavupyromue CIIOCOOHOCTHU SJICKTPOJINTOB.

Fe(OH
3. B tpu ko661 HastuTO 110 0,1 71 307151 e(© )3. Jist TOTO, 9TOOBI BEI3BATH KOATYJISIIIMIO 301,

NH,CI

notpeboBangock 100aBUTh B niepByto Kooy 0,01 i 11. , Bo BTOpyto — 0,063 11 0,01H.

Na,SO, , B TpeThto -0,037 1 0,001 H. Na;PO.  Byrancurs MOPOT KOATYJISIUU KaKI0TO
3JICKTPOJIUTA U ONPEICTUTH 3HAK 3apsijia YaCTHIL 30J15.

4. TToporu KoaryJssIuu Jjs pa3InIHBIX JICKTPOIUTOB U 30JI1 HOAUIA cepedpa HMEIOT
cnenyromue 3HayeHus (170m1b/m): C(Ca(NQ,),) =315 X C(NaCl) =320 ; C(MgCl) =320 X

C(Na,PO,) = 0’6; C(Na,SG,) =20 : C(AICL) =930 yaroii ms AIIEKTPOIUTOB (MOAU

KaJIusl WM HUTPAT cepedpa) B3AT B U30OBITKE JIJIsl IPUTOTOBIICHUS 301517

5. Kakoii 06vem 0,0002 M Fe(NO,)s Tpebyetcs 1t koarymsinuu 0,025 11 3055 cynbduia

MBILIbSIKA, €CJIN TIOPOT KOAryJIsIUH C(Fe(NG;);) = 0,067 mmonv/ 1

6. KOE[FyJ'IfII_[I/IH 30JI1 noauaa cepe6pa, JaCTHULBI KOTOPOTO 3aps’KCHBI OTPHULATCIIBHO, BBI3BIBACTCS

KaTHOHaMH ,[[O63.BJ'I${€MI>IX SJICKTPOJIHUTOB. HOpOF KoaryJjisanuuu LINQ

Ba(NO;),

3 71 3TOTO 307151 paBeH 165

MMOJIb/JI. BBIYMCIIUTE OPOT KOAryJsiuu " AI(NO,)s JUISL 9TOTO 30714.

7. Kak u3MeHHUTCS MOPOT KOATYJISINH SJEKTPOIUTA 11 307151 OpoMuia cepedpa, 4aCcTUIIbI
KOTOPOTO 3apsiKEHBI TTOJIOKHUTENBHO, eciu ajist kKoaryssiiuu 0,1 1 305 BMecto 0,0015 1 0,1 1.

K>SO, pagr pacTBop KsPO. s

8. UTOOBI BBI3BATH KOATYIISIIUIO 30151 Fe(OH);, k 10 mu1 30111 moGaBneHo B mepBoM ciydae 1,05

v 1a. KCI , BO BTopoMm — 6,25 mi1 0,01 H. Na,SO

Na,PO

4 u B TpeTheM ciydae 3,7 mut 0,001H.

4. OnpenenuTs 3HAK 3apsija 30151 ¥ BBIYUCIUTH TTOPOT KOATYJISIINH KaX0TO
AIIEKTPOJINTA.

K,Cr,O AlLO

9. Kakoe KonMuecTBO 31EKTPOINTA 7 HYXXHO J00aBHTH K 1 11 307151 3, 9TOOBI
BbI3BaTh ero koaryisinuio? Konunenrpanus snexrponuta 0,01 Mosb/i1, mOpor Koaryisiiuu paBeH

0,63 MMOJIB/.



10. IToporu xoaryasuu 3J€KTPOIUTOB JUIS 30515 Agl .

smexrporrr KCI KNO; - Ba(NO;),  Sr(NO;), Al(NG;),;

Ck, 18o01nb/1 256 260 6,0 7,0 0,067.

KakoB 3HaK 3aps/a KOJUIOMIHBIX YacTUI? BEIYHCINTE KOAryIHPYONIYI0 CTOCOOHOCTD KaX/10T0
JIEKTPOJINTA.

As,S

11. Kak u3MeHuTCA MOpor KoaryJssiiuu 30515 3, ecau it koaryssanuu 0,5 11 30519 BMECTO

0,005 1 0,015. MICL pagre 0,005 710,001 5. CCla?

Al(OH
12. B K010BI HAJIUTO MO 25 MJI 3011 ( )a . 1715t TOrO, 9TOOBI BBI3BATh KOATYJISIIIUIO 30715,

noTpedoBaIoch 700aBUThH: B IEPBYIO — 2,65 mut 1H. pacTBOpa KCI 5o BTOpYIO — 9,35 M1 0,001 H.

K,PO

pacTBOpa 4 . BbIuuciauTh IMMOPOTH KOAryJjsnuuu U ONpeAC/INTh 3HAK 3apsaa 30JI0.

13. Kakoe koymuecTBO pacTBopa Al,(SO,)s koHneHtpanuei 0,01 Mosb/n TpedyeTcs s

As,S

Koarymsuuu 1 1 3054 3 ? [Mopor koarymsuu — 9,6 10-2 Mmmonb/m.

14. Tloporu KoaryJsiiuy 3JIEKTPOIUTOB JIJIsl HEKOTOPOTO 30JIs1 OKa3aauch paBHbIMHE (180:16/11):

MgSO, —0,81. AICL-0,093. AI(NO); 0,095 (5 oo ooy mpyiomie

CIIOCOOHOCTH 3THX QJICKTPOJIMTOB U 3HAK 3aps/ia 4aCTUIl 30JI4.

15. Koarynsuus 305 Fe(OH), BbI3bIBAE€TCS aHHOHAMHM J100aBIIsieMBbIX 3JIeKTpoauToB. [lopor

KOaryJsiiuu KCl w15 sroro 3oms paBeH 260 MMoJIb/11. BBIUHCIUTE TOPOTH KOATYJISALIUU

K,SO, " K3[Fe(CN)6] JJISL 3TOTO 30J141.

3anaun 1o Teme: «PacTBOpPBI BHICOKOMOJIEKYJISPHBIX COEAMHEHUI»

1. AMHII032a SBJISIETCSI CMECHIO TOMOJIOTOB PA3JIMYHON CTETeHH MmoauMepu3anuu. Paccunraiite
cTerneHb nonumepusaiuu romonora amuino3sl (COH1005)n ¢ monexynsproit maccoit 200000.

2. CBoiicTBa OJMMEPOB 3aBUCST OT UX MOJIEKYJIIpHOU Macchl. M300yTuieH npu 0OBbIYHBIX
ycioBusix ras. [Ipu oObr4HOM TeMiiepaType nomu3o0yTusieH ¢ m = 500 HaxoauTcs B
BsI3KOTEKy4eM, a ¢ 1 = 2000 B BHICOKORJIACTUUECKOM COCTOSIHMH. PaccunTaiite mX MOJEKYISAPHYIO
Mmaccy.

3. 1 r 6enka pactBopuM B 100 r Boas! ipu 25 °C. Uemy paBHO OCMOTHYECKOE JIaBJIEHHUE PacTBOPA,
ecJIM MoJIeKyJIsipHas Macca 6enka cocrasisger 10000?

4. 1 %-Hb1i1 pacTBOp KeNaTHHA BBITEKAET U3 BUCKO3UMETpa B TeueHue 29 ¢, a Takoi ke 00beM
BOJIbI — B TeueHue 10 c. Onpeaenute OTHOCUTEIBHYIO BI3KOCTh PaCTBOPA JKEJIaTUHA, €CJIH €T0
moTHOCTh 1,01 1/cM3, cumTas TNIOTHOCTH BOJIBI PABHOM €IUHHUIIC.

5. XKenarun nomereH B 6ydepnsiii pactBop ¢ pH 3. Onpenenure 3HaK 3apsia 4acTUI] KelaTHHA,
€CJIM U303JIEKTpHUYEcKas Touka ero Haxoaurcs npu pH 4,7.



6. [Ipu HaOyxanuu 100 T kaydyKa morJoTHIOCh 964 M ximopodopma. PaccunraiiTe mporieHTHBIHN
COCTaB MoJydeHHOro cTyAHA. [lnoTHoCTh X10podopma paBHa 1,9 r/cm3.

7. st monydeHus CTyAHeH B3suti Tpy HaBecku skenaruna 0,5, 1 u 1,5 r. OO6pa3oBanue CTyIHA
IIPOMCXOWIIO B IEPBOM ciryyae 3a 15 MuH, Bo BTopoM —3a 10, a B TpeTbem — 3a 5 muH. [Toctpoiite
KPUBYIO, OTKJIa/IbIBasi 110 OCH a0CIUCC KOHLIEHTPALMIO CTY/HS, a II0 OCH OpPJIMHAT — CKOPOCTh
3aCTy/IHEBAHHUS.

8. M3oanekTpuyeckas Touka anb0ymuHa Habmonaetrcs npu pH 4,8. benok nomenen B 6ydepHyro
CMecCh C KOHILIEHTpAIlel BOJOPOIHBIX HOHOB 10-6 Mounb/n. OnpenenuTe HalpaBiIeHUE IBUKCHUS
qacTull Oenka Mmpu eKTpodopese.

9. 1 r 6enka pactBopum B 100 T Boas! mpu 25 °C. YeMy paBHO OCMOTHYECKOE AaBJICHUE PACTBOPA,
ecJIi MOJIeKyJsipHast Macca Oenka cocrasisier 200007

33.,[[21‘11/[ 10 TEMC: ((MHKpOFCTepOFCHHBIe CHUCTCMBI»

1. Beraucnute yaensHy0 U 0011yI0 TOBEpXHOCTH kupa B 100 T coyca pydHOr0 U3TOTOBJICHHS,
coaepxamiero 70 % pactutenbHoro macia. Pazmep mapuxos xupa 2-10-3 ¢M, a IIIOTHOCTB Maciia
0,92 r/cMm3.

2. Beraucnure ynenbHYI0 U 00IIYI0 TOBEpXHOCTH kupa B 100 T coyca MalIMHHOTO U3TOTOBJICHUS,
coaepxaiero 70 % pactutenbHoro Macia. Pazmep mapuxos xxupa 4-10-4 ¢M, a IIIOTHOCTh Maciia
0,92 r/cMm3.

3. Beraucanre Koanm4ecTBo mapukoB xupa B 500 T KOpOBBETO MOJIOKA € )KUPHOCTHIO 3,2 % 1
HaiuTe ux oOLIYIO U y/AETbHYIO TOBEPXHOCTh, €CIIM JUAMETP OTJENIBHOIO Iapuka paseH 2-10-4
cMm. [TnoTHOCTS *)Mpa paBHa 0,95 r/cm3.

4. Pazmep yactur pucoBoro kpaxmaia 10-5 cm, a kaprodensHoro okono 2-10-5 cm YV kakoro
KpaxmaJjla BbILIE YJEJIbHAs TOBEPXHOCTH?

5. Y enbHas MOBEPXHOCTh c(heprUECKUX YaCTHI] THIPO30JId KpeMHe3eMa cocTasisieT 1,1-104
Mm2/kr. [InoTHOCTH KpeMHe3ema 2,7 T/cM3, BA3KOCTh ArcriepcuonHoit cpeasl 1-10-3 Ila-c,
temneparypa 293 K. Onpeaenure npoeKuu CpeAHETO CIIBUTA YACTHI] 30J15 3a Bpems 4 C.

6. Y ienbHas MOBEPXHOCTh C(hepUUECKUX YaCTHIl MMIPO30Jis1 KpeMHezeMa coctasiuser 1,1-105
M2/kr. [InoTHOCTH KpeMHe3eMa 2,7 1/cM3, BA3KOCTh aucnepcruonHoi cpeast 1-10-3 la-c,
temneparypa 293 K. Onpenenure npoeKuu CpeAHETO CABUTA YACTHI] 30715 32 Bpems 4 C.

7. Y nenpHast TOBEPXHOCTH CHEPUICCKUX YACTHI] TUAPO30JIs1 KpeMHe3ema coctasisiet 1,1-106
M2/kr. [TnoTHOCTE KpeMHe3ema 2,7 T/cM3, BSI3KOCTh aucniepcuorHon cpeast 1-10-3 la-c,
temneparypa 293 K. Onpeaenure npoeKuy CpeAHETO CABUTA YACTHIL 30715 3a Bpems 4 C.

8. Koapdpurument quddhy3nn KOJIOUTHBIX YacTHI] 30J10Ta B Boje pu 298 K pasen 2,7-10-6
M2/cyT. OnpeaenuTe TUCIEPCHOCTh YaCTHI] TUAPO30Jis 30710Ta. BsizkocTs Boabl npu 293 K paBHa
8,94-10-3 I1a-c.



9. OmnpenenuTe yenbHYIO IOBEPXHOCTh IOPOLIKA CyIb(aTa Oapus, €CIIM YaCTULBI €r0 OCEAAI0T B
BOJIHOM cpejie Ha BricoTy 0,226 M 3a 1350 c. IlnotHOCTE cynbgaTa 6apHst ¥ BOABI COOTBETCTBEHHO
4,5 u 1 r/em3, Bsazkocts 1-10-3 Ta-c.



IMPUJIOKEHUE 2

7. OueHo4YHbBIE CPEACTBA /1JIsl MPOBEAEHUS MPOMEKYTOUHOI aTTecTAlNU

[IpomexxyTouHasi aTTecTalus WMEET [EeJIbI0 OINPENCUTh CTENEHb JIOCTHKCHUS
3aIIaHUPOBAHHBIX PE3YJIBTATOB OOYUCHHUS MO KaXKI0H TUCIUTUTHHE (MOYIII0) 3a ONpeAcTICHHBIN
MepuoJ1 00y4YeHUsI.

a) Ilmanmpyembie pe3yiabTaThl O0Oy4YeHHMSI W OIleHOYHbIEe CpEACTBA JUIA NPOBeJdeHUs!
NMPOMEKYTOYHOM aTTecTAlMM:

Kon WNunukartop
WHJUKATO JOCTHKECHUS OneHouHbIe CpeACTBA
pa KOMIIETEHIINH

OIIK-2: CriocoOeH MPUMEHSITh OCHOBHBIC 3aKOHBI 1 METOIbI UCCIICIOBAaHMI €CTECTBEHHBIX
HayK JJI5 petieHus 3a1a4 npoecCHOHaIbHON JesITeNbHOCTH

OIIK-2.1: OcymiecTBisieT Ilepeuens meopemuueckux 60npocos:
pacuetsl, aHanu3upyer| 1. VaenpHas HOBEPXHOCTh U MOBEPXHOCTHAS SHEPTHS.
MOJy4YCHHBIE 2. [ToBepXHOCTHOE HATSKEHHUE.
pe3yabTaThl U 3. IToBepXHOCTHBIC SIBICHHS HA TPAHMIE Ta3-)KUIKOCTh H
COCTaBJISIET [KHUKOCTB-)KUIKOCTb.
3aKJIFOUEHUE 110 4, A,Z[COp6LII/I${ Ha IMMOBEPXHOCTU paCTBOPp-Tas.
IPOBEICHHBIM 5. B3aumoneiicTBue XUAKOCTH C TOBEPXHOCTBIO TBEPAOTO
aHaJIM3aM, CI1a.
UCIILITAHMSM H 6. AJicopOIHst Ta30B Ha TBEP/BIX TEJAX.
HICCIIEIOBAHUAM 1. N3otepma agcopoiuu U. JIanrMropa.
8 CmauuBanue. Pacrtekanue.
9. Koresus. Anresus.

10. Xpomarorpadus. HoHHbIl 00MEH Ha acOpOEHTaX.
11.  OOwias xapakTepUCTUKA KOJUIOUIHBIX CUCTEM.
12.  Knaccugukaium KOJTOUIHBIX CUCTEM.

13. Meroabl MOTydeHHsI KOJUTOUTHBIX CUCTEM.

14. Meroabl nUCTIEPTUPOBAHUS.

15. Meroab!l KOHIEHCAUH.

16. MeTobl OUUCTKH KOJUIOMIHBIX PACTBOPOB.

17. CrpoeHnue KOUIOUIHBIX YaCTHIL 30JICH.

18. IlomydeHue 30J€il METOJJOM NENTU3ALIUH.

19. KomnouaHble CUCTEMBI B TUIIEBBIX TEXHOIOTHSX.
20. CseropaccesHHE B AUCHEPCHBIX cHUcTeMax. DPdexT

[ iHams.
21.  TloHsTHE O KUHETHYECKOU U arperaTMBHOM YCTOMYNBOCTH.
22.  Koarymsipmsi. ITopor KOAaryJIsiLUu. [IpaBuino

{Tynbre-T'apau.

23.  Koaryssius KOJUIOHIHBIX PACTBOPOB DIEKTPOIHTAMH.

24.  BsauMHas KOAryJsIIUs KOJUIOUIHBIX PACTBOPOB.

25.  CexuMeHTarus 30J€ii.

26.  Kuaccuduxaims BEICOKOMOJIEKYISIpHBIX coenunenuit (BC).
27.  Crpykrypa, hopmMa ¥ THOKOCTH MAKPOMOJIEKYIL.

28.  CaoiicTBa pacTBOPOB BHICOKOMOJIEKYJISIPHBIX COEANHEHHIA.
29.  Crpoenue MOJIEKYI GEIKOBBIX BEIECTB.

30.  Vcroitumsocts pactsopos BC.




Kon
WHIAKATO

pa

Nupukarop
JOCTHKEHUS
KOMIIETECHIINU

OneHouHsble CpeacTBa

31. Crymau. Knaccudukanust crymaHeir. MeTozsl ToTydeHuHs|
tynueil. Habyxanwme.

32. Tenu. OBoaHEHME M BBICHIXaHUE rejiel. ['ucrepesuc.

33.  BpoyHOBCKOE ABHKEHUE.

34.  DnexTpoKMHETHYeCKHe SBJICHUs. [[39Ta-nmoreHuan.
35.  Dnekrpodopes u AEKTPOOCMOC.

36. DOMyIbCHH U CYyCHICH3HH.

37. Ilenst

38. Ilopomku

OIIK-2.2:

CucremaTu3upyer
pe3yabTaThl HAYYHBIX
HUCCIEe0BAaHUN

Ilpumepnsie npakmuuecKkue 3a0anu::

1. YnpenbHas MOBEPXHOCTh CHEPUUYECKUX YACTHL THUAPO30JI
kpemuesema coctasiser 1,1-10% m?/kr. TINOTHOCTB KpeMHe3ema 2,7
r/cm®, BI3KOCTH mucTepcronHOi cpeast 1-107 Ma-c, Temmeparypal
293 K. Ompenenute MpOeKIUH CPEAHErO CABUra 4acTHIl 307 34
BpeMms 4 c.

2. Ilpn mabyxanuu 100 r kayuyka norioTuioch 964 mi
xJiopodopma. Paccunraiite MpolEHTHBIN COCTAB MOJYYSHHOTO
crynms. IlnotHocTs XTOpodhopMa pasHa 1,9 r/em’.

3. B kou6s! Hamuro 1o 25 ax 3omt ANOH): | g toro,
UTOOBI BBI3BATH KOATYISIUIO 30715, TOTPEOOBaIoCh JOOABUTH:
B iepByIo — 2,65 mn In. pacteopa KCl | Bo BTOpyro — 9,35 wa

0,001 u. pactBopa KsPO. . Beruncnurs noporu xoarymsumn
1 OTIPE/IeJINTD 3HAK 3apsAaa 30715.

4. CoctaBbTe (hOpMYJIy MULEJLIBI 30151, TIOJY4EHHOTO
nyTeMm cMemmBanusi pactBopoB 20 mut 0,001 u. PO(NO3), u
10 m11 0,04 M KSOs..

5. Kakoit oosem 0,0002 M Fe(NO;); rpeGyercss mis
koarymsiuuu (0,025 n 307 cynbpuaa MBIIIbIKA, €CIU TOPOT]
koarymsiun  C(Fe(NG,);) = 0,067 ammons/ 19

OIIK-2.3:

Ucnonb3yer
€CTECTBEHHOHAYYHbBIC
SHaHUA OJId pCIICHUA

BOIIPOCOB B

npodecCHOHATbHON
e TENIbHOCTH

IIpumepnvie npakmuueckue 3a0aHUsA U3 NPOPHeccuoHaIbHOI
odracmu:

1. Beraucnoute KoiaumdecTBO mapwukoB xkupa B 500 T KOpPOBBETO
MOJIOKA C JKHPHOCTBIO 3,2 % W HaianuTe X OOIIYI0 W YIACITHHYIO
TOBEPXHOCTb, €CIIH IMAMETP OTAENBHOro maprka pasen 2107 cu,
[TnoTHOCTH 5KHMpa paBHa 0,95 r/cm’.

2. Beruncinre ynenbHyo U 001y nosepxHocTs 100 r amynbcun,
conepxatieit 70 % moacomHeyHoro Macina. JuaMerp Kaxaoro

-4
maprka 2-10™ cM, WIOTHOCTH MoACOMHeYHOro Macna 0,92 r/em’.

3. Beruucnute yznenbHYI0 M 0OLIyI0 MOBEpXHOCTH Xkupa B 100 1

coyca py9HOTO M3TOTOBIIEHUS, coaepkamiero 70 % pacTUTeNTsHOTO

Macna. Pasmep mapukos sxupa 2-107 cm, a miorHocTs Macia 0,92
3

r/cm”.




Kon Nupukarop
MHIUKATO TOCTHKEHUS OueHoYHbBIE CpEACTBA
pa KOMIIETEHIIUHU

4. 1ns monmy4yeHus CTyAHEH B3sUTH TpH HaBeck >kenatuna 0,5, 1 1
1,5 r. O6pa3oBanme CTYIHS MPOUCXOIIO B IEPBOM cirydae 3a 15
MUH, Bo BTopoM — 3a 10, a B TpetbeM — 3a 5 muH. [locTpoiite
KPHUBYIO, OTKJIaABIBAsI IO OCH aOCIMCC KOHIEHTPALUIO CTYIHS, a 110
OCH OpIMHAT — CKOPOCTH 3aCTYAHEBAHMSL.

5. Halimute mmomans, OpUXONAIIYIOCS HA OIHY MOJIEKYTY B
HACKHIIIICHHOM aJICOPOIIMOHHOM CJI0€ aHWJIMHA Ha TTOBEPXHOCTH €T0)
BOJHOTO pacTBOpa C BO3AYXOM, €CIH IpeleibHas aacopOIus
anmmiaa cocrasisier 6°10° moms/M2.

6) HOpﬂ[[OK NMpoBE€ACHUSA l'[pOMe)RyTO'lHOﬁ aTTeCTaAlluM, NIOKA3aTECJIN U KPUTCPUHU OLICHUBAHUSA

[MoaroToBka K 3aueTy 3aKIIOYacTCs B HM3YUYEHHHM W THIATENBHOW NpopaboTke 00ydaromumcs
y49e0HOrO Marepuaiga AUCIHUIUIMHBI C YYeTOM Y4YeOHHKOB, Yy4YeOHBIX IOCOOMH, IEKIMOHHBIX |
NPaKTHYECKUX 3aHATHH, CTPYIITUPOBAHHOM B BHJIE KOHTPOJIBHBIX BOIIPOCOB.

OOy4aromuiicss JaeT OTBETHI Ha BOIIPOCHI IOCIHE MPEIBAPUTEIHHON MOAroTOBKH. O0ydaromemMycs
MIPEIOCTaBIAETCS MIPABO JaBaTh OTBETHI Ha BOMPOCHI 0€3 MOJTOTOBKH 10 €r0 >KEIaHHIO.

[IpemogaBarens wMeeT NpPaBO 3a4aBaTh JOMONHUTEIBHBIC BOMPOCH, €CIH OOydJaroIuiics
HEJIOCTaTOYHO TOJHO OCBETHJI TEMAaTHKY BOMPOCA, €CIH 3aTPYAHHUTEIHHO OJHO3HAYHO OIICHUTH OTBET,
eci 00yJarouiicss He MOXET OTBETHThH Ha BOIPOC.

Kputepuu onenku:

- «3a4TEHO» - BBICTABJIACTCS MPH YCIOBHH, €CIH OOYYarOIIMICS MOKa3bIBae€T XOPOIIME 3HAHHS
yueOHOro Marepuasia Mo TeMme, 3HaeT CYNIHOCTh MUCHUIUIMHBL. [Ipu 3TOM oOydwaromiuiics JOTHYHO W
MOCIIEAOBATENIBHO H3JIaraeT MaTephall TEMBI, PACKPBIBAET CMBICI BOINPOCA, JAET YAOBIETBOPUTEIbHBIE
OTBETHI Ha JOMOJHHUTENbHBIE BOMPOCHI. [|OTONHUTENBFHBIM YCIOBHEM IIONyYEHHUS] OLEHKH MOTYT CTaTh
XOpOIIME YCHEeXW HPU BBINOJHEHUH CAMOCTOSTENBHOW W KOHTPOJIBHOW paloThl, CHCTeMaTH4ecKas
aKTUBHAsA paboTa Ha MPAKTUYECKUX 3aHATHIX.

- «H€ 3a4YTE€HO0» - BBICTABIACTCA IIPpHU YCIOBUH, €CJIH O6y‘laIOHlHﬁCH BJIAACCT OTPBIBOYHBIMHU
S3HAHUAMU O CYIIHOCTH OUCHHUILUIMHBI, AA€T HCIOJHBIC OTBETHI HAa BOIPOCHI U3 OCHOBHOH JIMTEPATypPhI,
peKOMeHHOBaHHOf/‘I K KypCy, HE€ MOXCET OTBCTUTH Ha [JOIOJHHUTCIBHBIC BOIIPOCHI, MNPCIATOKCHHBIC
MMperogaBaTcicM.



