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PABOYAS TPOI'PAMMA JUCHUIIJIMHBI (MOAYJIS)

KOJIU/TOUJTHAA XHMHA

Hanpasnenue noaroToBk# (CrenuaibHOCTh)
19.03.03 TIpoayKThl MUTAHHSI )KHBOTHOT'O IIPOUCX OXKACHHS

HanpasneHHOCTS (Mpoduis/crienuann3aus) mporpaMmmbl
§ Texnonorus mMsica 1 MACHBIX IIPOJTYKTOB

VYpoBens BeiciIero oopa3zoBanus - bakaiaBpuar

®opma 0OyueHus
OYHast

Uuctutyt/ dpakynprer MHCTHTYT €CTECTBO3HAHMUS M CTAHIAPTH3AIIMH

Kadenpa Xumuu
Kypc 2
Cemectp 4
Maruurtoropck
2023 rox




PaGouas nporpamma coctaiera Ha ocHoBe ®I'OC BO - GakayiaBpuar 1o HarmpaBJIeHHIO
noarotoBku 19.03.03 IIpoayKThl IATAHUS JKMBOTHOTO MPOMCXOXKAEHUS (puka3 MuHOOpHAYKH
Poccun ot 11.08.2020 r. Ne 936)

PaGouasi mporpaMma paccMOTpeHa i 0100peHa Ha 3acelaHuH Kadeaphl XUMHH

21.02.2023, npotokoin Ne 6

3aB. kadeapoi _H.JI. Mensnuk

PaGoyas nporpamma o106pena meroaudeckoit komuccuen MEnC
27.03.2023 r. nporoko Ne 6

[Ipencenarens A <) N.1O. Me3un

Paboyasi mporpamma cocTaBlieHa:
noueHT Kadeapbl XUMHH, KaH]l. TEXH. HAyK % JI.T. Konsiza

Peniensenr: "
noueHt kadeapel MuXT, kana. Xum. Hayk \4“)/“”// C.A. KpbuioBa
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JIner akryaauszanuu padoueil mporpaMmbl

PaGouast mporpamMma repecMoTpeHa, 00CyKaeHa u 0100peHa s peanusamuu B 2024 - 2025
y4eOHOM rofy Ha 3aceaHuu Kadeapsl XUMHU

IIporokomor 20 1. Ne

3aB. kadeapoii H.JL MGI[}IHI/IK

Pabouast mporpamMmma repecMoTpeHa, 00CcykaeHa u 0100peHa s peanuzamnuu B 2025 - 2026
y4eOHOM roJy Ha 3acejaHuu Kadeapsl XUMHU

IIporokomor 20 1. Ne

3aB. kadempoii H.JL MenﬂHHK

Pabouas mporpamma nepecMoTpeHa, 00cyxaeHa u ogoopena st peamsanuu B 2026 - 2027
y4eOHOM rojy Ha 3aceaHuu Kadeapsl XUMHH

IIporokomor 20 1. Ne

3aB. kadeapoii H.JL. Menstuux

Pabouas mporpamma nepecMoTpeHa, 00cyxaeHa u ogoopena st peamszanuu B 2027 - 2028
y4eOHOM roy Ha 3aceqaHuu Kapeapsl XUMHH

IIporokomor 20 1. Ne

3aB. kadenpoit H.JL. Menstuux




1 Iles1u ocBOCHUS TN CHMILTHHBI (MOYJI51)

Henbto ocBoeHuss AuCUUIIINHBL  «KOMIOMIHO-XUMUYECKHE ACHEKThl  IHIIEBBIX
TEXHOJIOTHIN» SBIISCTCS OBJIAeHUE (yHIaMEHTAIBHBIMU IPUHIIAIIAMU U METOJaMH (PU3HUECKOI
U KOJUIOMJHOW XHM-MHUH, TO3BOJISIONIMMH OMNKCHIBAaTh BPEMEHHON XOJI XHMMHUYECKUX,
(U3UKO-XMMHYECKUX TPOIECCOB TMEPEepadOTKU TMHIIEBOTO CHIPhSI KAaK KOJUIOMIHBIX U
BBICOKOMOJICKYJISIPHBIX CHUCTEM, 3HAaTb W YMETh HPUMEHATh HUX B MNPo(hecCHOHATHHON
JIeATEIbHOCTH.

2 MecTo THCHUIIMHBI (MOYJIAA) B CTPYKTYpPe 00pa30BaTe/IbHOI MporpaMmal

Huctummuaa KosutonpHas XuMHsS BXOJUT B 00s3aTENbHYIO 4YacTh Y4eOHOTO IUIaHA
00pa3oBaTeNbHOI TPOrPaMMBI.

JUis  w3ydeHus  JAWCHUIUIMHBI  HEOOXOAWMBI  3HAHUS  (YMCHHS,  BJIAJICHUSA),
c(hOpMHUPOBAHHBIE B Pe3yJIbTATE U3yUCHUS TUCIUILINH/ PAKTUK:

AHanutuyeckas XuMus 1 GPU3NKO-XUMUYECKUE METO/IbI aHAIH3a

Opranuueckasi XuMUs

Heoprannueckas xumus

3HaHus (YMEHHUs, BIAJEHUS), MOTYYCHHbIE IPU U3yYEHUH AAHHON AMCLUHUILUIMHBI OyayT
HEOOXOIUMBI JIJISl U3YYCHHUSI JUCIIUILTNH/TIPAKTHK:

buoxumus

OcHOBBI OMOTEXHOJIOTUN

IInmeBast xumus

OU3NKO-XUMUYECKUE U OMOXUMUYECKUE OCHOBHI ITPOU3BOJICTBA MACa

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

AUCHUILIMHBI (MOAYJIS) U IJIAHUPYEMble Pe3yJIbTAThl 00yUeHust

B pesynbrare ocBoeHus aucuumuinHbl (Monynst) «KosmtouaHas xumus» oOydaromuiics
JIOJDKEH 0071a/1aTh CIISAYIOUIMMU KOMITETeHLIUAMU:

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

OIIK-2 CriocoGeH mpuMeHSTh OCHOBHBIE 3aKOHBI 1 METO/IbI UCCIIEIOBAaHUN €CTECTBEHHBIX HAYK
JUIS pelIeHus 3a1a4 NpohecCUOHAIbHON 1eTeIbHOCTH

OIlK-2.1 OcyiecTBiseT pacyeTbl, AaHATU3UPYET IMOJIyY€HHbIE pe3ynbTaTbl U
COCTAaBJISIET 3aKIYECHHE IO IPOBEICHHBIM aHAJINW3aM, HCIBITAHUAM U
UCCIIE/IOBAaHUSIM

OIIK-2.2 CHUCTEMATU3HUPYET PE3YJIbTAaThl HAYYHBIX HCCIICTOBAHUI

OIIK-2.3 Hcnonp3yeT ecTECTBEHHOHAyuyHblE 3HAHUS U1 PELICHHS BOIPOCOB B

npodeCCUOHATLHON NeITeIbHOCTH




4. CTpyKTypa, 00bEéM H coep:KaHue TUCHUIIMHBI (MOAYJIsA)
OO0mas TpyI0eMKOCTh JUCIUIUIMHBI COCTABISIET 4 3a4eTHBIX enuHull 144 akaa. 4acoB, B TOM
qyuce:
— KOHTaKkTHas padora — 135 akaj. 4acos:
— aynuropHas — 133 akaj1. 4acos;
— BHEAYJIUTOpPHAS — 2 aKaJl. YacoB;
— caMocCTosTebHAs paboTa — 9 akaj1. 4acos;
— B (hopMe MpakTUIECKOM o AroToBku — 0 akaj. Jyac;

®dopma aTTeCTalMU - 324ET

AynutopHast
KOHTaKTHas pabora
(B akaz. yacax)

dopma TEKyIEero
Bun KOHTPOJISI
CaMOCTOSATENBHOM | ycreBaeMOCTH U
paboThI MIPOMEKYTOUHOM
aTTEeCTALINH

Kon
KOMIIETEHLINN

Pasznen/ tema
JIHACLUATIIINHEL

Cemectp

nab. | mpakr.
3aH. | 3aH.

Jlek.

CamocrosTenbHast
pabota cTyaeHTa

IToaroroBka n
BBITIOJTHEHHE
nmabopaTopHOit
paboTsr:
«AncopOrmst
pacTBOpoB

YKCYCHOM KHCIOTBI - 7oy orpoc. OIIK-2.1,

1.1 1. TloBepxHOCTHBIE 4 4 8 4 1 | @KTMBHPOBAHHLIM KoHTpobHas OIIK-2.2,

SIBIIEHUS. AJICOpOTIHst YTIeM»;
’ T1K-2.
CaMmocrosTensHoe paora o 3

M3y4eHHe yueOHOH
U Hay4yHOH
JUTEPATYPBI.
Pabora ¢
JNIEKTPOHHBIMHU
OuOIMOTEKAMH.




1.2 2. Komnongasie
CHUCTEMBI M METOHBI HX
MO-TTy4eHHS

IloxroroBka u
BBITIOJTHEHHE
nabopatopHOn
paboThI:
«Iloxyuenne
KOJUTOUTHBIX
pacTBOpoB
Pa3ITHYHBIMU
METOJIaMHU H
orpezeneHne
3HaKa 3apsaa Koj-
JIOMIHBIX YaCTHID;
CamocTosTenbHO
U3ydcHHe y4eOHOMH
U Hay4HOH
JUTEPATYPEI.
Pabora ¢
JNIEKTPOHHBIMHU
OubIMoTeKaMH.

VYerHbI# ompoc.
KonTponbnas
paboTa

OIIK-2.1,
OIIK-2.2,
OIIK-2.3

1.3 3. Onruyeckue,
KUHETHYeCKue u
JNEKTpUYECKHE  CBOMCTBA
KOJUTOMIHBIX CUCTEM

CaMOCTOSITEIbHOE
u3ydeHue yueOHon
Y Hay4HOU
JIUTEPATYPBI.
Pa6ora ¢
AIIEKTPOHHBIMHU
OMOIMOTEKAMH.

VYeTHBIN onpoc.

OIIK-2.1,
OIIK-2.2,
OIIK-2.3

14 5. PactBopbI
BBICOKOMOJICKYJISIPHBIX
COETMHEHUI

IloaroroBka n
BBITIOJTHEHHE
71a00PaTOPHBIX
pabor:
«Kunetuka
HaOyXaHHS 3epHaY;
«OrmpeneneHue
CTENeH!
HaOyxaHus
TIEYCHBS»;

«Bnusaue pH
cpensl Ha
Ha0yxaHHe
JKETATHHAY;
«Bnusnue
IIPUPOBI
PacTBOPEHHBIX
BEILIECTB Ha
HaOyxaHue
JKellaTHHa,
«BrnusHIE KHCIOT
U Ieoveit Ha
cTymHeoOpa3oBaH
ney; «Bnusaue
coJieil Ha
cTyaHeoOpa3oBaH
ne»
CamocrosTensHoe
u3ydeHue yueOHoU
1 HAYIHOH
JIUTEPATYPBI.
Pabora ¢
3JIEKTPOHHBIMU
O6nbanorexamMu

VYeTHBI onpoc.
KonrtponbHas
pabora

OIIK-2.1,
OIIK-2.2,
OIIK-2.3




15 4.
KOJUIOUJIOB

Koarymsmus

10

Iloaroroska u
BBITTOJTHCHHE
11ab0paTOPHBIX
pabor:
«Onruaeckui
METO/I
oTpeeNIeHIs
ropora
KOATYJISIIII»;
«BusyanbHbIit
METOJ
orpeiesIeHUs
mnopora
KOaryJsiiuu
IIEKTPOTUTAMIY;
«B3aumnas
KOATyJISIIIHSI
30JIei»;
CaMOoCTOSTEIbHOE
M3y4eHne yueOHon
U Hay4HOH
JTUTEePaTypPHL.
Pabora ¢
AJIEKTPOHHBIMH
OMOIMOTEKAMH.

VYeTHBI onpoc.
KonTponbnas
paboTa

OIIK-2.1,
OIIK-2.2,
OIIK-2.3

1.6 6. MuxporereporeHHble
CHCTEMEI

15

IloaroroBka n
BBIITOJIHEHHE
71a00PaTOPHBIX
pabor:
«H3yuenue
arperaTuBHOM
YCTOHYMBOCTH
CYCIIEH3UI»;
«Ilomyyenue
pazbaBieHHOI
SMyJbcuu 0e3
CTa0HIIN3aTOPaY;
«Ilomyyenue
pazbaBieHHOI
9MYJILCHUU C
IIPUMEHEHUEM
CTabuIHU3aTOpPaY;
«Ilonyuenue
KOHIICHTPUPOBaH
HOH 3MYJIbCUU HA
OCHOBE
TIOJICOJTHEYHOTO
Macia»;
«Omnpenenenue
THTIA SMYJIBCUH C
TTOMOILBIO
KpacuTe-iei».
CamocrosTensHoe
u3yueHue y4eOHOH

U Hay4yHOH
JIUTEPATYPBHI.
Pabora ¢
3JIEKTPOHHBIMU
O6nbanorexamMu

YerHblit onpoc.
KonrtponbHas
pabora

OIIK-2.1,
OIIK-2.2,
OIIK-2.3

Uroro mo pazneny

38

57

38

Uroro 3a cemectp

38

57

38

3a4éT

HTtoro no aucumiuinHe

38

57

38

3a4€T




5 O0pa3oBaTte/ibHbIE TEXHOJIOTHH

B npouecce npenonaBanust 1ucuMIUIHEbBL «KOUIONIHO-XUMHYECKUE ACTIEKThI MTUIIEBBIX
TEXHOJIOTHiIl» IPUMEHSIOTCS TPAAULIMOHHAS U MOAYJIbHO-KOMIIETEHTHOCTHAsI TEXHOJIOTHH.

Jlexkuuu MpoxoJAT Kak B TPaJAULMOHHOW ¢opme, Tak U B (opMax BBOJHOU JIGKIMU U
npoOneMHbIX JeKuMid. Ha BBOIHBIX 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 ITOMCKA ITyTEU €ro peIeHus.

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 IMO3BOJISIET YCBOUTh MaTepuall IIyTEM BBISBICHMSI CBS3€M MEXIy
KOHKPETHBIM 3HaHHUEM U €0 IPUMEHEHUEM.

CamocrosiTenbHast pabota 00y4aroImKXCcsl AODKHA OBITh HallpaBlIeHAa Ha 3aKperICHUs
TEOPETUUECKOr0 MaTepuania, U3JI0KEHHOro MpernoAaBareieM, 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
BH/JIE PE3EHTALUH.

[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
CTETNEHH CaMOCTOSITEIbHOCTH B IPUMEHEHNH MOJTY4YEHHbBIX 3HAHUI, YMEHUH U HABBIKOB.

B ocBoeHMM NUCHUIUIMHBI MHBAIWIAMHU M JIMLAMU C OTPAHUYEHHBIMHA BO3MOXKHOCTSIMU
3/10pOBbsI OOJIBIIOE 3HAYCHUE UMEET UHIMBUAYalIbHAS KOHCY/IbTAllMOHHAs padoTa.

JlJ1 MHBANUAOB U JIMI] C OTPAaHUYEHHBIMH BO3MOXHOCTSIMU 3/I0pPOBbsI OCBOCHUE JaH-HOMN
JTUCHHUTIIIMHBI MOXKET OBITh YacTUYHO (TTOJIHOCTBIO) OCYIIECTBIEHO C HCIOJb30BaHUEM
JMCTaHIIMOHHBIX 00pa3oBarenbHbix TexHomoruii (Moodle, Skype, u p.).

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 TEYEHUE BCEro mnepuoja oOyueHHs oOecreyrBaeTcsi WHAMBHUIYaIbHBIM HEOrpaHHMYCHHBIM
JOCTYTIOM K 3JIEKTPOHHOW MH(POPMAIIMOHHO-00pa30BaTEIbHON Cpe/ie YHUBEPCUTETA.

6 YueOHO-MeTOAUYECKOE 00eciedeHUe CAMOCTOSITeJIbHOI PadoThl 00y4aroImMXcst
[Ipencrasneno B npuiioxeHuu 1.

7 OueHoYHbIe cpeIcTBA A5 POBeAeHUsI IPOMEKYTOYHOM aTTecTaluu
[IpencraBieHb! B IPUIIOKEHIH 2.

8 YueOHo-MeTOAMYecKOe H HH(POPMAIMOHHOE 00ecnedeHrue TUCIUIIIHHBI (MOTYJIs1)
a) OcHoBHas1 IMTEpPaTypa:

1. T'opOynnosa, C.B. ®usnueckas U KOUIOMAHAS XUMUS (B OOIIECTBEHHOM IHUTAHHH):
yuebnoe nocobue / C.B. T'opoynosa, D.A. MymiosipoBa., E.C. Opobeiiko. - M.: Anb-ha-M,
HUIL] UHDPA-M, 2016. - 270 c. — URL:



https://znanium.com/bookread2.php?book=553478 (nara obpamenus: 05.09.2022). — Tekcrt:
3JIEKTPOHHBIMN.

2. Mynmuna, D. P. ®usnueckas u kowiouaHas xumusi . ydeOHoe mocodue / . P.
Myin-nuHa, O. A. Mumypuna ; MI'TVY. - Marautoropck : MI'TY, 2017. - 1 a5eKTpoH. ONT. TUCK
(CD-ROM). - 3aru. c TUTYIL. JKpaHa. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=2907.pdf&show=dcatalogues/1/1134
431/2907.pdf&view=true  (mara oOpamenus: 05.09.2022). - MakpooObekT. - Tekcr
3JIEKTPOHHBIN. - CBeieHus ocTyHbI Takke Ha CD-ROM.

0) lonoJiHMTEILHASA JIATEpaTypa:

1.

1. TToBepxHOCTHBIC sIBJICHUS. AncopOius : yuebHnoe nmocobue / A. H. Cmupnos, H. 1O.
CeeunukoBa, C. B. lOmuna, D. B. {ronmpauna ; MI'TY. - Marautoropck : MI'TY, 2017. - 1
anektpon. ont. jguck (CD-ROM). - 3Barm. ¢ turya. 9kpanma. -  URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3417.pdf&show=dcatalogues/1/1139
847/3417.pdf&view=true  (mara oOpamenus: 05.09.2022). - Makpooosekt. - Tekcr
anekTpoHHBIH. - ISBN 978-5-9967-0966-3. - CBenenust noctynssl Takxe 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: HermocpeCTBEHHBIH.

3. ®puapuxcoepr, J.A. Kypc xomrouaHoit xumum: y4eOHMK s By3oB [/ JI.A.
Opunpuxc-6epr - CII6.— [mp.]: Jlanb, 2010. — 416 c. — (Beicuiee oOpazoBanme). — ISBN
978-5-8114-1070-5. — TekcT: HEeMOCPEACTBCHHBIH.

4. BbICOKOMOJICKYIISIPHBIC COSTMHEHHUS U TIOJIMMEPBI Ha UX OCHOBE : yueOHoe mocobue / J1.
A. Bompsin, . A. Bapnamosa, X. f. I'mpeBas, H. JI. Kanyruna ; MI'TY. - [2-¢ u3n.]. -
Marnuroropek : MI'TY, 2016. - 1 anektpon. ont. auck (CD-ROM). - 3arin. ¢ TuTyn. 9k-paHa. -
URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=2815.pdf&show=dcatalogues/1/1133
015/2815.pdf&view=true  (mara oOpamenus: 05.09.2022). - Makpooosekr. - Tekcr
AIIEKTPOHHBIN. - CBefeHus noctynHel Takke Ha CD-ROM.

5. BapnamoBa, 1. A. PactBopsl. [luicnepcHble cucTembl : ydeOHoe mocobue / M. A.
Bapna-moga, JI. I'. Konsna. - 2-e u3n., moaror. mo med. u3a. 2011 r. - Maraurtoropek : MI'TY,
2012. - 1 omektpon. ont. auck (CD-ROM). - 3Barm. ¢ turyn. oakpana. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=993.pdf&show=dcatalogues/1/11191
59/993.pdf&view=true (mata oOpamenus: 05.09.2022). - Makpooobekt. - Tekcr
ANEKTPOHHBIN. - CBeieHHs JOCTyIHBI Takxke Ha CD-ROM.

6. Mensnuk, H. JI. lucnepcubie cuctemsr : npaktukyM / H. JI. Mensunuk, 3. P. Mynnuna,
O. A. Mumypuna ; MarHuToropckuii roc. rexuuueckuii yu-t um. I'. 1. HocoBa. - Marautoropck
: MI'TY um. I'. . Hocosa, 2019. - 1 CD-ROM. - 3arn. c¢ tutyn. skpana. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3850.pdf&show=dcatalogues/1/1530
463/3850.pdf&view=true  (mara oOpamenus: 05.09.2022). - MakpooObekT. - Tekcr
ANEKTPOHHBIN. - CBeieHHs JOCTyHBI Takxke Ha CD-ROM.

7. IIumeBas NPOMBIIIJIEHHOCTb: HAYYHO-ITPOU3BOACTBEHHBIH KypHail.- ISSN 0235-2486.-
TekcT: HenmocpeICTBEHHBIN.

8. U3Bectus BhicIMX y4eOHBIX 3aBeAcHUH. [luiieBass TeXHOMOTHS: HAYYHBIH KypHAIL.-
ISSN 0579-3009. - TekcT: HEMOCPEACTBEHHBIH.

9. U3Bectus BBICHIMX Y4YEOHBIX 3aBeACHUN. XuMHA. XHUMHYECKas TEXHOJOTHS:
Hay4HO-TeXHUYEeCKUH xypHAIL- ISSN 0579-2991.- TekcT: HemocpeACTBEHHBIM.

10. Bectauk HOxkHO-Ypanbckoro rocygapcTBeHHOro yHuepcutera. Cepus: Xumus. -
ISSN:  2076-0493.- URL: https://e.lanbook.com/journal/2381?category=3863 (mata
obpamienus: 05.09.2022). - TeKCT: 2JIEKTPOHHBIH.



https://magtu.informsystema.ru/uploader/fileUpload?name=2907.pdf&show=dcatalogues/1/1134431/2907.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=2907.pdf&show=dcatalogues/1/1134431/2907.pdf&view=true
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1. VueOHble ayAUuTOPHH YIS TPOBEICHHS 3aHATHIA JICKIIMOHHOTO THUIIA.

OcHamieHue ayquTOpUM: MYJIBTHMEAMHHBIC CPEICTBA XpaHEHWs, IepeJadd |
npezcTaBieHus HHQOpMaIH

2. YueOHbIe ayIWTOPHM JUIA TPOBENCHHS JA0OPATOPHBIX 3aHATHH, TPYHIOBBIX H
VH]IUBHIyJIbHBIX KOHCYJIbTAIHH.

OcHaienue ayauropun: Harmsaneie MaTepraisl: TaOIUIIbI, CXEMBI, IUTAKATHI.

3. [ToMerneHust At CAaMOCTOATEIBHOM paOOThI 00YyUAOIIUXCSL.

OcHauienne ayauropun: [lepconansubie kommnbioTepsl ¢ makerom MS Office, Berxogom B
WMHTepHET M C JOCTYIOM B 3JIEKTPOHHYIO HH(POPMAIMOHHO-00pa30BaTEeNbHYI0 Cpeay
YHUBEpPCHTETA

4. TlomemeHus uis XpaHEHUS U TNPOPUIAKTHUECKOTO OOCITY)KUBAHHS Yy4eOHOTO
000opyI0BaHuUs.

Ocnamenue aymuropun: Cremnaxu, cedul A XpaHeHHs y4eOHOTO O0OpYHOBaHMUS.
WNHCTpyMEHTHI 47151 peMOHTa J1abopaTopHOTro 000pyI0BaHuUSI.



IMPUJIOKXEHMUE 1
6. YueOHO-MeTOquYeCKOoe o0ecieyeHne caMoCTOsATeIbHOI padoThl 00y4ar0IMXCs

CamocrosTenbHas pa60Ta o6yqa}01u1/1xc;1 moApa3AC/sICTCA HAa ayIUTOPHYIO, KOTOPAs IIPOUCXOANUT
KaK BO BpEMs na6opaToprlx U IPAKTUICCKUX 3aHHTHﬁ, TaK U Ha IJNIAHOBBLIX KOHCYJIbTAlIUAX, 1 HA
BHCAYAUTOPHYIO, IPOHUCXOAAINYIO BO BPEMA IMMOATOTOBKHU OTYCTOB I10 J'Ia60paT0pHBIM n
MPAKTUYCCKUM 3aHATUAM, IIOATOTOBKH K YCTHBIM OIIPpOCaM.

AynuropHas caMoCTOsITeNNbHAs paboTa 00yJaromuxcs npeanoiaraeT yCTHbIM Oonmpoc U
MPOBEJICHNE KOHTPOJIBHBIX pa0dOT MO KAKIOMY pa3Aeny JUCIHUILINHBL.

Bomnpocsel 1J151 TeKyero KOHTPOJIs 10 JUCHUILIHHE:

KounrtpoJabubie Bonpockl 1o TeMe «[loBepxHOCTHBIE SIBJIEHUS. AJCOPOIHS
VY nenpHas MOBEPXHOCTh U TOBEPXHOCTHAS SHEPTHSL.
[ToBepXHOCTHOE HaATSKEHUE.
IToBepXHOCTHBIE SIBJICHUSI HA TPAHULIE TA3-)KUJIKOCTb U KUIKOCTh-KUIAKOCTb.
AncopO1us Ha TOBEPXHOCTU PACTBOP-Ta3.
BzaumopeiicTBre )KUAKOCTH C MOBEPXHOCTHIO TBEPIOTO TEIA.
AnicopOriust ra30B Ha TBEPJIBIX TEJaxX.
N3otepma aacop6umu JIsHrMropa.
CwmauuBanue. Pactekanue.
Kore3us. Anresus.

Kanwmnsipasie siBieHwus.
Xpomarorpadus. lonHblif 00MeH Ha aficopOeHTax.
KonTtpoabnbie Bonpockl 1o TeMe «KoJLu1onaHble CHCTEMbI M METOIbI MX MOJTy4YeHU»
OO01mas XxapakTepuCTHKa KOJUTOUHBIX CUCTEM.
Knaccudukanmm KOITOUIHBIX CHCTEM.
MeToapl TOJTy4eHHS KOJUTOUIHBIX CUCTEM.
Mertoab! qucneprupoBaHus.
MeTo1bl KOHIEHCALUH.
Metoapl OUMCTKU KOJUIOUHBIX PACTBOPOB.
CTpoeHue KOJIOUIHBIX YaCTHIL 30J1€H.

[Tonydenue 301€i METOIOM MENTU3ALUY.



CymHOCTh TpaBUMETPUYECKOTO aHATH3A.
Konnounnelie cuctemMbl B MUMIEBBIX TEXHOJIOTHUSX.

KOHTpOJILHbIe BOITIPOCKHI 110 TEME: «OHTI/I'-IeCKI/Ie, KHUHETHYECCKHUE U IJICKTPUYICCKUE
cBoOiicTBa KOJUIOMJIHBIX CUCTEM»

1. CBeropaccessHUE B JUCIIEPCHBIX CUCTEMAX.

N

. Ot dexr Tunnpans.

(O8]

. bpoyHOBCKOE IBHKEHHE.

N

. Auddysus B 3011X.

9]

. CenumeHTanus.

o)

. 3H€KTpOKHHCTI/I‘ICCKI/IC SIBJICHHA.

3

. JI39Ta-noTeHmnuan.

o0

. Dnextpodopes.

Ne)

. DIIEKTPOOCMOC.
KonTtpouabsnbie Bonpocs o Teme: «Koaryasiuus Ko110u108»
IIoHsATHE O KNHETUYECKON U arperaTUBHON yCTOMYMBOCTH.
Koarymsanus.
Koarynsuust KoJUIOuIHbIX paCTBOPOB JIEKTPOIUTAMH.
B3anmnast koarynsnus KOJUIOMIHBIX PaCTBOPOB.
ITopor koarynsiuum.
[TpaBuno lynbue-I"apaun.
Crabunmusanus 3051eH.
CenumenTanus 305€i.
KonTpoJsbHbie Bonpocsk! 1o Teme: «PacTBOpbI BBICOKOMOJIECKYJISIPHBIX COCANHEHUID)
Knaccudukanus BeicokoMosnekymsipHbix coequnenuii (BC).
Crtpykrypa, hopma 1 THOKOCTH MaKPOMOJIEKYII.
CBolicTBa pacTBOPOB BEICOKOMOJIEKYJISIPHBIX COEIMHEHUH.
CrpoeHne MoJIeKys OEJIKOBBIX BEILECTB.
VYcroitunBocts pactBopos BC.

BricanuBanue.



Henarypanusi.
Crynnu. Knaccudukanus ctyaaeir. MeToapl OJy4eHHs CTYTHEH.
HaGyxaHnue.
I'enn.
OBojHEHUE U BbIChIXaHue renei. ['ucrepesuc.
KonTtpoJsbHbie Bonnpockl 1o TeMe: « MUKporereporeHHbie CHCTEMbI »
1. OGuue cBOMCTBA AYMYJIBCHIA.
2. IlonyueHue sMyJIbKUH.
3. Pazpymmenue sMynbCuid.
4. IloBepXHOCTHO-aKTUBHBIE BemecTBa. Mx kmaccudukanusi.
5. Ilenbl. YCTOWYMBOCTD MEHBI.
6. Cycnensuu.
7. Ilopomku.
BapuaHTbl KOHTPOJIBLHBIX PAa6OT
3anaum no teme: «IloBepXHOCTHBIE SIBJIEHUA. AICOPOLIMS»

Beruucnute yaenabHy0 U 0011y HOBEPXHOCTh | T' yroJbHON NbUIH ¢ AuameTpoM vacTtul §-10-3
cm. [Tnotaocts yros 1,8 r/em3.

2. Beruucnute yienbHyro 1 00uyto nosepxHocts 100 r amynbeun, coaepsxkarent 70 %

MOJICOJIHEYHOT0 Macna. Jlmamerp kaxaoro mapuka 2-10-4 cM, MIOTHOCTH MOJCOTHEYHOTO Macia
0,92 r/cm3.

3. Komnounnnsiii pactBop kam@opsl coaepkuT B 1 cM3 2-108 mapooOpas3HbIX 4acTHIl KaM(OpHI
nuamerpoM okoiio 10-3 cm. [TocumnraiiTe 001IyI0 MOBEPXHOCTH BELIECTBA IUCIIEPCHOM (a3bl,
coJiepskanierocs B 1 1 Takoro pacteopa.

4. IToBepxHocTh | T cunukarens paBHa 465 M2 .Cxonbko MoJiekysl 6poma noriomaercs 1 cm2
MOBEPXHOCTH ajicopOenTa, ecnu Ha 10 r cunukarens aacopOupoBanoch 5 Mr 6poma?

5. Boraucnute yenbHy0 U 0OLIYIO TOBEPXHOCTD 3 T' yrOJIbHOM MBUTH € JMaMeTpoM yacTuil 6-10-3
cm. [TnotaocTs yrast 1,75 r/em3.

6. Beruncnure ynenbHyio u o0mryto moBepxHocts 200 r smynbeun, conepxaeit 60 %
MoCOTHEYHOro Macia. JluameTp kaxaoro mapuka 1,5-10-4 cm, mI0THOCTH MOJICOTHEUYHOTO
140C14ma 0,92 r/cm3.

7. Konnounnnsiid pactBop kam@opsl coaepkuT B 1 cm3 3-107 mapooOpa3HbIX 4acTHI] KaM(OPHI
nramerpoM okoiio 10-3 cm. [TocumnraiitTe 001IYyI0 TOBEPXHOCTH BELIECTBA IUCIIEPCHON (ha3bl,
conepskauierocs B 0,5 1 Takoro pactsopa.



8.Y nenbpHast TOBEPXHOCTh CHIIMKATEIIsl, HAMICHHAs METOJIOM HU3KOTEMITEpaTypHOU afcopOIuu
azota, cocrapisieT 4,1-105 m2/kr. [TnotHocTh cunmkarens 2,2 r/cMm3. Paccuuraiite cpennuit
I[I/IaMeTp HJaCTHULl CUJIUKAreJisd.

HaiinuTe mnomanp, MpUXOASITYIOCS Ha OJIHY MOJIEKYITY B HACHIIIICHHOM aJICOPOIIMOHHOM CIIOE
AQHWJIMHA HAa TIOBEPXHOCTH €T0 BOAHOTO PACTBOPA C BO3yXOM, €CIIU MIpeIelibHAs aJIcopOIus
aHuivHa cocraBisier 6-10-6 mosb/mM2.

33[[3‘11/[ no teMme: «KoJJIouaHbIE CHCTEMBI H METOAbI X MOJIYYCHU S

CocraBbTe (bOpMy.Hy MUICIUIBI 30JI4, MMOJIYYCHHOI'O ITYTEM CMCIIMBAHUA PAaCTBOPOB A n B

yYKa3aHHBIX 00bEMOB (V) u KOHIIEHTpaLHA (C).

V
PactBop A C, Pacteop | VB, |C,
Bap. | 3omb ’
A MOJIB/TI B MII MOJIB/JI
MII

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

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

3 Zn(OH) | NaOH 2 10,05M ZnClI2 10 0,04 1.
2

4 BaSO4 | BaCl2 20 | 0,002 H. H2S04 |3 0,005 M

5 As2S3 | H2S 10 | 0,06 =. AsCI3 50 0,001 H.
0
6 Ni(OH) | NaOH 5 10,00lM |NiCI2 10 0,004 H.
2
7 CuS CuCI2 30 |0,002 H. H2S 10 0,0 M

8 AgBr AgNO3 |20 | 0,008 M | NaBr 20 0,009 M

9 | SrSO4 |Sr(NO3) |10 | 0,0005H. | K2SO4 |5 | 0,004 m.

2

10 |AIOH) |AICI3 |20 |0,06n. |NaOH |10 |0,08M
3

11 | PbCI2 |KCI 5 [005M |Pb(NO3) 20 |0,01 =

2

12 CaSO4 | CaCl2 9 |0,002u. |AI2(SO4 |30 0,01 n.
)2

13 H2SiO3 | K2SiO03 |40 | 0,001 M | HCI 10 0,05 M




14 | Agl AgNO3 [20 [0,04M [KI 30 [0,01M

15 |Fe(OH) |NaOH |10 | 0,002 1. | Fe2(SO4 | 100 | 0,0001 .
3 0 )3

16 | znS ZnCl2~ |30 |0,001 1 | (NH&A2S [20 | 0,003 .

17 |PbI2 | KI 15 [0,0023M | Pb(NO3) [35 | 0,003 .

2

18 |AgCl | HCI 20 |0,05M | AgNO3 |1 0004 M

19 |Hg2SO |Hg2(NO |5 |0,001m |H2SO4 |20 | 0,001 .
4 3)2

20 |Co(OH) |[NaOH |20 |0,04M |CoCl2 |5 0,004 M
2

21 | Agl KI 40 |001M. |AgNO3 |30 |0,1M

22 |MnS | MnCI2 |30 | 0,051 | (NH&2S |25 |0,1m

23 | Ag2Cr |K2CrO4 |2 |0,05m. |AgNO3 |10 |0,04M
04

24 | PbSO4 |K2SO4 |10 | 0,001 . |Pb(NO3) |15 |0,02=.

25 | H2SiO3 | HCI 10 | 0,003M |K2Si03 |25 |O0,1m.

26 | Co(OH) [ Co(NO3) [20 | 0,021 | KOH 40 |0,05M
2 2

Hanwumure YpaBHCHHEC PCAKIINU ITOJTYYCHHUA KOJUIOUAHOT'O PACTBOPA, CTPOCHUE MUTICILIIbI

KOTOPOT0 M300pakaeTcsi yCIOBHOM (hOPMYIIOM.

Vkaxure 3apsan KOJIJIOUJHOM YaCTHUIIBI M HOHHBIN CTaGI/IJII/IBaTOp.

Bapuant |opMyla MULEIUIBI
1 {[Cr(OH)3]m'nCr3+(3n-X)Cl-}xCl-

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

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

4 {[Fed[Fe(CN)6]3]mn[Fe(CN)6]4--(4n-x)K+} xK+
5 {[AgBrim'nAg+(n-x)NO3-} NO3-

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

7 {[PbI2]m'nl--(n-x)K+} xK+




8 {[Sb2S3]m-nHS-(n-x)H+} -xH+
9 {[AgCllmnCl-(n-x)K+}-xK+

10 {[H2Si03]mnSiO32--(2n-x)Na+} -xNa+

11 {[AI(OH)3]mnAI3+(3n-x)CI-} xClI-

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

13 {[SrSO4]mnSr2+(2n-x)Cl-} -xCI-

14 {[PbC12]m'nCl--(n-x)K+} -xK+

15 {[Zn(OH)2]m-nZn2+(2n-x)CI-} xCl-

16 {[Cu2[Fe(CN)6]]m-nCu2--(2n-X)CI-}-xClI-

17 {[BaSO4]m-nBa2+(2n-x)CI-} xCI-

18 {[Fe(OH)3]m-nFe3+(3n-x)NO3-} xNO3-

19 {[SrSO4]mnSO42--(2n-x)H+} -xH+

20 {[Fe3[Fe(CN)6]2]m n[Fe(CN)6]4-(4n-x)K+} -xK+
21 {[AgBr]mnBr --(n-x)Na+} xNa+

22 {[Co(OH)2]mnCo2+(2n-X)Cl-} xCI-

23 {[Agl]mnAg+(n-x)NO3-} NO3-

24 {[ZnS]mHS-(n-x)H+} -xH+

25 {[Ni(OH)2]m-nNi2+(2n-x)Cl-} xCl-

3anaum no teme: «Koaryasiunsi KOJLUIOUI0B)

1. Jdns xoarymsimuu 0,05 11 30715 cynbguga MBIIIBIKA MOKHO JOOABUTH OJIMH U3 CIEAYIOIINX

pactBopoB atexrpomutos: 0,005 12 1. NaCl ;0,005 10,03 n. N32504; 0,004 10,0005 n.
Na,[ Fe(CN )|

. Y KaKoro u3 NpuBEJIEHHBIX JEKTPOJIUTOB HANMEHBIIINN ITOPOT KOAryJsuun?

2. 3071b cynbpuaa KaIMuUs MOJyUYeH CMEIIMBAHUEM PABHBIX 00bEMOB PACTBOPOB Na,S

Cd(NO;), . IToporu xoaryyisinuu sl pa3IMuHbIX JIEKTPOIUTOB UMEIOT CIAEAYIOIINE 3HAYCHUS
(170mp/n): C(CANG),) =265. C(NaCl) =250. C(MgCh)=290. C(NaPO,) =04.

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

. Kakoii u3 anekTponuros - nn - B3AT

B U30BITKE JIsl IPUTOTOBIIEHUS 307117 BBIUNCINTD KOAryIHpYyIOIIHe CIOCOOHOCTH 3JIEKTPOIUTOB.

Fe(OH
3. B tpu kon6s1 HanmuTo 110 0,1 71 307151 ( )3. J1ist TOTO, 9TOOBI BBI3BATh KOATYJISIIIHIO 30115,

NH,CI

noTpe0oBaIoCh 100aBUTH B mepByto Kooy 0,01 i 1H. , Bo BTOpyto — 0,063 11 0,01H1.



Na,SO, , B TpeThio -0,037 1 0,001 H. Na,PO, . BeIUMCIUTE TOPOT KOATYJISIIUNA KaXKI0TO
AJIEKTPOJIUTA U ONPEJCIUTh 3HAK 3apsiia YaCTHUIL 30J151.

4. TToporu KoaryJsiiuu JijIs pa3InIHbIX 3JICKTPOIMTOB U 30JI HOJIU/IA cepedpa UMEIOT
cienyromue 3HaueHus (18ob/1): C(Ca(NQ,),) =315 X C(NaCl) =320 ; C(MgCl) =320 X

C(Na;PO,) = 0’6; C(Na,SQ,) =20 ; C(AICI;) =930 . Kakoii u3 anexkrponauros (noaun

KaJIMsI WM HUTpAT cepedpa) B3SAT B U30BITKE JJIsl IPUTOTOBIICHHUS 30J1517

5. Kaxkoii 06vem 0,0002 M Fe(NO;), Tpebyercs s koarymsinuu 0,025 11 3015 cynbduna

MBIIIBAKA, €CIIHM IIOPOT KOaryJIsmuu C(Fe(NG,);) = 0,067 ymonsl 1 ?

6. KO&FYJIFIHI/IFI 30JI1 noauaa cepe6pa, JaCTHULbI KOTOPOTO 3aps’KCHBI OTPHULATCIIBHO, BBI3BIBACTCS

KaTHOHAMHU J00aBiIsieMbIX AIEKTposIUTOB. [lopor koarynsauun LINO

Ba(NO;),

3 I 3TOTO 30715 paBeH 165

MMOJIB/JI. BBIMHCIUTB MOPOT KOATYIISIIIAN 51 AI(NO;), JUISL 3TOTO 30714.

7. Kak u3MEHUTCS MTOPOT KOATYJIISIINH SJICKTPOIUTA IS 307151 OpoMuia cepedpa, 9acTUIIbI
KOTOPOTO 3apsiKEHBI OJIOKHUTENBHO, eciu ajist kKoaryssiiuu 0,1 1 305 Bmecto 0,0015 1 0,1 1.

K250, pagr pacTBop KsPO.,

8. UToOBI BBI3BATh KOATYJISIITUIO 30151 Fe(OH); 10 M1 3015 mo0GaBiieHo B epBoMm ciaydae 1,05

v 1a. KCI , Bo BTOpoM — 6,25 mu1 0,01 H. Na,SO

Na,PO

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

4. OHpe,I[eJ'II/ITB 3HaK 3apsaa 30JIs1 U BBIYUCIIUTD ITOPOT KOAT'yJIAIUU KaKAO0TO
SJICKTPOJINTA.

K,Cr,O ALO

9.Kakoe KoiI1uecTBO 3JIEKTPOIUTA 7 HY)XHO 100aBUTh K 1 11 30515 3, 4yTOOBI
BBI3BaTh ero koaryssiiuio? Konnentparus anexrponuta 0,01 Mob/11, MOpor Koaryssiuyu paBeH
0,63 MMOJIB/TI.

10.Ioporn koaryssius smekrponutos ams soms A9

smexrporrr KCI KNO; - Ba(NO;),  Sr(NO;), AI(NO;,),

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

KaxoB 3HaK 3apsija KOJUIOUAHBIX YaCTHI]? BEUUCIUTE KOATyTUPYIONIYIO CIIOCOOHOCTH KaXA0T0
ANEKTPOJIUTA.

11.Kak n3amMeHuTCs MOpor KOaryJisaiuu 30515 AS,S

0,005 10,015, MICL pagre 0,005 710,001 5. CCla?

3, ecnu i koaryssanuu 0,5 11 30715 BMECTO

12.B k01051 HAMUTO O 25 MJI 307151 Al(OH), . Anst Toro, yToOBI BBI3BATH KOATYJISILIUIO 30715,

noTpeboBaIock 100aBUTh: B EepBYIO — 2,65 mut 1H. pacTBopa KCI | 5o BTOpYI0 — 9,35 M11 0,001 H.

K,PO

pacTBopa 4 . BBIYUCIUTB IOPOTH KOATYJIALMU U ONPEACIIUTD 3HAK 3apsia 30J1s.



13.Kakoe Kkonm4ecTBO pacTBOpa Al,(S0,), koHmentpanueit 0,01 Monbs/1 TpedyeTcs s

As,S

Koaryysiuu 1 J1 30515 3 ? [Mopor koarymsuu — 9,6 10-2 Mmmomb/m.

14. Tloporu Koarysiiuu 3J€KTPOIUTOB JIJIsl HEKOTOPOTO 30Jis OKa3aauch paBHbIMU (190:b/11):

MgSO, —0,81. AICL—0,093. AI(NO); ~0,095 (oo oary mpyiomie

CIIOCOOHOCTH 3THX QJICKTPOJIMTOB U 3HAK 3apsja 4aCTUll 30Ji4.

15. Koarynsuus 305 Fe(OH), BBI3BIBACTCS aHMOHAMH JT00ABIIIEMBIX 3JIeKTpouToB. [lopor

KoaryJjsiguu KCI AJIs1 9TOT'O 30J11 paBCH 260 MMOJ'H:/J'I. Brrauciauts IIOPOr'n KoaryJrsinuu
K,SO, . Ki[Fe(CN)]

4 U JJIs1 9TOTO 30J14.

33[[3‘11/1 o TeMe: «PaCTBOpr BBICOKOMOJICKYJISIPHBIX coeTUHEHUI»

1.AMuI03a SIBJISETCS CMECHIO TOMOJIOTOB PA3JIMYHON CTENeHH noiuMepu3anuu. Paccuuraiite
CTeNeHb nonuMepusanuu romosuora amuno3sl (COH1005)n ¢ monexkynapHoit maccoit 200000.

2. CBoiicTBa MOJIMMEPOB 3aBUCST OT UX MOJEKYIAPHOM Macchl. I300yTuiIeH Mpu OOBIYHBIX
ycnoBusix ras. [Ipu o6b14HOM TemnepaType nonuu3o0ytuseH ¢ i = 500 HaxoauTcs B
BA3KOTEKYyYeM, a ¢ T = 2000 B BBICOKO?JIACTUYECKOM COCTOSIHUU. PaccunTaiiTe ux MOJIEKYISIPHYIO
Mmaccy.

3. 1 r Genka pactBopuM B 100 r Bozs! pu 25 °C. UeMy paBHO OCMOTHYECKOE JIaBJICHHE pacTBOpa,
ecJIM MoJIeKyJIsipHas macca 6enka cocrasisger 100007

4. 1 %-Hb1i1 pacTBOp KeNaTHHA BBITEKAET U3 BUCKO3UMETpa B TeueHue 29 ¢, a Takoi ke 00beM
BOJbI — B TeueHue 10 c. OnpenenuTe OTHOCUTENBHYIO BA3KOCTh PACTBOpA JKEJIaTUHA, €CIIU €r0o
mioTHOCTh 1,01 r/cM3, cunTas TNIOTHOCTH BOJIBI PABHOM €IUHHUIIE.

5. XKenatun nomereH B 6ydepnsiii pactBop ¢ pH 3. Onpenenute 3HaK 3apsaa 4acTUI] KeJlIaTHHA,
€CJIM N30 JIEKTpUYecKas ToUKa ero Haxonurcs npu pH 4,7.

6. Ilpu Habyxanuu 100 r kayuyka norinoTuiiochk 964 mi xsopodopma. Paccunraiite nporeHTHbINH
COCTaB MoJyydeHHOro cTyAHA. [lnoTHOCTh XI0podopma paBHa 1,9 r/cm3.

7. 1nst mosyueHust CTyJHEH B3sUiM TpU HaBecku skenatuHa 0,5, 1 u 1,5 r. OOpa3oBanue cTyHsa
IIPOUCXOWIIO B IEPBOM ciryyae 3a 15 MuH, Bo BTopoM —3a 10, a B TpeTbem — 3a 5 muH. [Toctpoiite
KPHUBYIO, OTKJIa/IbIBast IO OCH aOCLMCC KOHIEHTPALIMIO CTYAHS, a 10 OCH OpJMHAT — CKOPOCTh
3aCTy/IHEBAHMS.

8.M3onnekTpudeckas Touka anp0ymuHa Habmogaetcs npu pH 4,8. benok nmomereH B OydepHyto
CMECh C KOHIIEHTpaluel BOAOPOAHBIX HOHOB 10-6 Momb/n. OnpenennTe HapaBlieHUe IBIKEHUS
4acTuIl Oesika mpu IeKTpodopese.

9.1 r 6enka pactBopuM B 100 1 Boztel ipu 25 °C. UeMy paBHO OCMOTHYECKOE JIaBICHUE PacTBODA,
€CIIi MOJIEKYIsApHast Macca Oenka cocrasiser 20000?



3anauu no teme: «K MUKporereporeHHbIe CHCTEMbI»

1.Beruncnute ynenpHyr0 1 001Iyr0 moBepXHOCTH xkupa B 100 r coyca pydyHOTO U3TOTOBJICHHUSI,
coxaepxaiero 70 % pacturenbHoro Macia. Pazmep mapukos xupa 2-10-3 ¢M, a IIIOTHOCTB Maciia
0,92 r/cM3.

2. Beruucnure yaenbHyro 1 o011yt moBepxHocTh kupa B 100 T coyca MallmmHHOTO U3rOTOBIICHUS,
coxaepxamiero 70 % pacrurenbHoro Macia. Pazmep mapuxos xupa 4-10-4 cM, a IIIOTHOCTB Maciia
0,92 r/cM3.

3. Beruucnure komuecTBO MapukoB kupa B 500 © KOPOBBETO MOJIOKA € KUPHOCTHIO 3,2 % n
HaliiuTe uX OOIIYIO U YAETbHYIO IOBEPXHOCTb, €CIIM JUAMETP OTIENbHOrO Iapuka pasex 2-10-4
cm. [TnoTHOCTS *)Mpa paBHa 0,95 r/cm3.

4. Pa3zmep wactuil pucoBoro kpaxmaia 10-5 cm, a kaptodensHoro okono 2-10-5 cm Y kakoro
Kpaxmalia BBILIE YJelIbHas MOBEPXHOCTh?

5. YenbHas HOBEPXHOCTh CPepUUYECKUX YACTHII THAPO30JIs KpeMHe3ema coctasisier 1,1-104
M2/kr. ITnoTHOCTE KpeMHe3ema 2,7 T/cM3, BI3KOCTh auctiepcuorHon cpeast 1-10-3 la-c,
temneparypa 293 K. Onpenenure npoeKuu CpeAHETO CIBUra YacTHI] 30715 3a Bpems 4 C.

6. Y aenpHasi IOBEPXHOCTh CPEPUUECKUX YACTHII THAPO30JIs KpeMHe3ema coctasiser 1,1:-105
M2/kr. ITnoTHOCTE KpeMHe3ema 2,7 T/cM3, BI3KOCTh auctiepcuorHon cpeast 1-10-3 [la-c,
temneparypa 293 K. Onpezaenute npoeKuu CpeAHETo CABUTa YaCTHI] 30715 3a Bpems 4 C.

7. Y nenpHas HIOBEPXHOCTh CPepUUYECKUX YACTHII THAPO30JIs KpeMHe3ema cocTtasisieT 1,1-106
Mm2/kr. [InmoTHOCTH KpeMHe3ema 2,7 T/cM3, BI3KOCTh AucrepcuonHoit cpeast 1-10-3 Ila-c,
temneparypa 293 K. Onpeznenute npoeKuy CpeAHETO CABUTa YACTHIL 30715 3a Bpems 4 c.

8. Koappunment auddysun xomonHpIx yacTull 3070t1a B Boge npu 298 K pasen 2,7-10-6
M2/cyT. OnpenennuTte AUCIEPCHOCTh YaCTHIL THAPO30J1s 3070Ta. Bsiskocts Boskl pu 293 K paBHa
8,94-10-3 I1a-c.

9.0npenenuTte yaenbHYO OBEPXHOCTH MOPOIIKA cylbdarta Oapusi, €ClIM YaCTHUIIbI €r0 0CEA0T B
BOJIHOM cpejie Ha BicoTy 0,226 M 3a 1350 c. IlnotHOCTE cynbgaTa 6apHst ¥ BOABI COOTBETCTBEHHO
4,5 u 1 r/em3, Bazkocts 1-10-3 Ta-c.

INEPEYEHD JJABOPATOPHbBIX PABOT:
1. AJICOPEIIVISI PACTBOPOB YKCYCHOM KHMCJIOThI AKTUBIPOBAHHBIM YTJIEM
2. [TIOJIYYEHME U CBOMCTBA KOJIJIOUJJHBIX CUCTEM

3. IOJIYYEHHUE KOJUIOUAHBIX PACTBOPOB PA3JIMYHBIMU METOJAMU 1
OINIPEAEJIEHUE 3HAKA 3APAJA KOJUIOMAHBIX YACTHUL]

4. OITPEJAEJIEHUE 3HAKA 3APAJIA KOJIUIOMIHBIX HACTHIL]
5. OITUYECKHI METO]I OITPEJIEJIEHUS [TOPOT'A KOAT VJISLIUHN

6. BU3YAJIbHBI METO]] OIIPEJIEJIEHIS [TOPOT'A KOAT VJISALIUN
OJIEKTPOJIMTAMU



7. BBAUMHA I KOATYJISILIU A 30JIEN

8. KUHETUKA HABYXAHWS 3EPHA

9. OIIPEJIEJIEHME CTEIIEHU HABY XAHU S ITEYEHbBS

10. BIUSIHUE pH CPEJIbI HA HABY XAHME XXEJIATUHA

11. BIUSIHUE ITPUPO/Ibl PACTBOPEHHBIX BEILIECTB HA HABYXAHUE XEJIATUHA
12. BIIMSIHUE KMCJIOT Y ILEJIOYEN HA CTYIHEOBPA3OBAHME

13. BIIMSIHUE COJIE HA CTYJIHEOBPA3OBAHUE

14. UI3YYEHME AT'PEIATUBHOM YCTOMYNBOCTU CYCITEH3UIA

15. [TIOJIYYEHUE PA3BABJIEHHON SMYJIbCHU BE3 CTABMJIN3ATOPA

16. IIOJIYYEHUE PA3BABJIEHHOM SMYVYJIbCHM C [IPUMEHEHUEM
CTABUJIN3ATOPA

17. IOJTYYEHUE KOHLIEHTPUPOBAHHOM SMYJIbCUU HA OCHOBE
[MTOACOJIHEYHOI'O MACIJIA

18. OITPEJEJIEHHME TUITA SMYJIbCHUH C [TOMOILBIO KPACUTEJIEN



ITPUJIOKEHHUE 2

7. OueHo4YHbBIE CPeACTBA /1JIsl MPOBEAEHUS MPOMEKYTOUHOI aTTecTAlNU

[TIpomexxyTouHasi aTTecTamus WMEET [EeJIbI0 OINPENCIUTh CTENEHb JIOCTHKCHUS
3aIIaHUPOBAHHBIX PE3YIBTATOB OOYUCHUS M0 KaXKI0H TUCIUTUTHHE (MOYIII0) 3a ONpeAcICHHBIN
MepuoJ1 00y4YeHUsI.

A) Ilnanupyemble pe3y/JbTaTbl 00y4eHHs W OLIEHOYHBIE CPeICTBA /sl POBEACHHUS
NPOMEKYTOYHOM aTTeCTAlMU:



NHaukaTop AOCTHIKEHUS

Kon unaukaropa
KOMIIETEHIIUH

O1eHOYHEIE Cpe€acTBa

OIIK-2 Crocoben IMPUMCHATHE OCHOBHBIC 3aKOHBI U METOIbI I/ICCJ'Ie,[[OBaHI/Iﬁ C€CTCCTBCHHBIX HAYK JJIA PCIICHUA 3a/1a4 HpO(l)eCCHOHaHBHOI;'I JACATCIIbHOCTH

OIIK-2.1 OCyIIECTBIISIET PaCcUETHI,
QHAIM3HUPYET MOTyYCHHBIC
[PE3YJIBTAThI U COCTABIIAET
3aKJIFOUCHHE IO TIPOBEACHHBIM
QHaJIM3aM, UCTIBITAHUSAM U
MCCIIeIOBAaHHSIM

Ilepeuens meopemuueckux 60npocos.
JlucriepcHble CUCTEMBI
Krnaccugukanus qucnepcHbix CUCTEM
Xpomatorpadus. MoHHBII 0OMEH Ha afcopOeHTaX.
OO6m1as XxapakTepuCTHUKa KOJTOMJIHBIX CHCTEM.
Knaccuukanum KouIouIHBIX CUCTEM.
MeToap! morydeHus KOJUTOMTHBIX CUCTEM.
Metoabl TucCeprupoOBaHHUsL.
Meroas! KOHIEHCALUN.
MeTobl OUUCTKU KOJUIOMIHBIX PaCTBOPOB.
0. CrpoeHne KOJUTOMIHBIX YAaCTHIL 30JICH.
1. Metoap! nony4eHus 301 METOAO0M MENTU3ALUH.
12. KosmmonaHble CHCTEMBI B TTHIIEBBIX TEXHOJIOTHUSX.
13. CaetopaccesiHue B AUCIIEPCHBIX cucTeMax. DpdexT Tunmais.
14. CrniocoObl KOaryJssiuy KOJUIOUTHBIX PACTBOPOB
15. Meronsl nonyyenus cryaneid. Habyxanue.

RRoOo~NoO~wNE

OIIK-2.2 CucremaTu3upyeT pe3yJIbTaThl
Hay4YHBIX HCCIIEIOBAHUI

Hpumepnble npakmuueckue 3a0anus:

42
1.Y nenpHas MOBEPXHOCTh CHEPUUECKUX YACTHUI] THAPO30Js KpeMHe3ema cocTtasiseT 1,1-10" m7/kr.
[[nmoTHOCTH KpemHe3ema 2,7 r/cM>, BS3KOCTD JTUCTIEPCUOHHOM CPeIbI 1103 1Ta-c, Temriepatypa 293
K. Onpenenure npoeKIuKy CpeTHEro CABUTa YACTHIL 30114 3a Bpems 4 c.

2. [Ipn naOyxanuu 100 r kayuyka nornotusioch 964 mu xsopodopma. Paccunrtaiite mporeHTHBIHN
COCTaB MOJIy4e€HHOr o cTyAHA. [InoTHOCTE XI0pOhopMma paBHa 1,9 r/em’.

3. B kon6bl Hamuro no 25 ma 3o AI(OH); Jlist Toro, 4ToObI BBI3BATh KOATYISIHUIO 30714,




Kon nnaukaropa

Nupukatop A0CTHXKEHUS
KOMIIETECHIINU

OneHouyHble CpeacTBa

oTpeGoBanoch 106aBUTh: B IepBYyIo — 2,65 mn In. pactBopa KCl | 8o Bropyro — 9,35 w1 0,001 n.
pactBopa KsPO. . Brrumcanrs noporn koaryssimm i onpeeanTh 3HaK 3apsa 3071,

4. CoctaBbTe (OPMYILYy MULIEIUTIBI 30JI5, IIOJIYYEHHOTO IyTeM cMemmuBanus pactBopos 20 mi 0,001
H. Pb(N03)2 u 10 M 0,04 M KzSO4..

5. Kakoit o0beMm 0,0002 M Fe(NO;), TpeOyercs st koarynsuuu 0,025 1 301 cynabhuaa)
MBIIIBSAKA, €CJIU ITOPOT KOAr'yIsALUU C(Fe(NG,);) = 0,067 mmonsl 19

OIIK-2.3

lcrions3yeT  €CTECTBEHHOHAy4YHBIE
BHAHUS JJI PELICHHUsS BOIPOCOB B
podeccnoHaTBEHOM ACSITETLHOCTH

Ilpumepnsle npaxmuyeckue 3a0anus u3 npogheccuoHaIbHOU odnacmu:

1.Beruncnaure konumdecTBo ImapukoB kupa B 500 r KOpOBBETO MOJIOKA C XKMUPHOCTHIO 3,2 % u
" -4
Hal U TE NX OOIYIO U YACIbHYIO IOBEPXHOCTb, €CIIU JUAMETP OTAEIHHOTO Iapuka paBeH 2-10™ cM.

3
[InoTHOCTH XHpa paBHa 0,95 r/cm”.

2. Beruucnute yaenabHyto 1 o61ryto nosepxHocts 100 r amynbeuu, copepxkareit 70 %
[10ICOTHEUHOr0 Macya. Juamerp kaxaoro mapuka 2-10™ cM, II0THOCTS MOCOTHEYHOT0 Macia
0,92 r/en’.

3. Beruncaure yaenbHyro M OOIIyH0 MOBEpXHOCTH kupa B 100 r coyca pydHOTro M3rOTOBIICHUS,
conepsamiero 70 % pacrurenpHoro macia. Pasmep mapukos sxupa 2- 10" M, a IoTHOCTH Macia)
0,92 r/en’.

4. Jlns momydeHus cTyIHel B3suM Tpu HaBecku xkenatuna 0,5, 1 u 1,5 r. O6pa3oBanue cTyHs
[TPOMCXOIUIIO B IIEPBOM cilydae 3a 15 muH, Bo BTopom — 3a 10, a B TpeTbeM — 3a 5 MuH. IToctpoiite
KPUBYIO, OTKJIa/IbIBast M0 OCH a0CLMCC KOHIEHTPALMIO CTY/HS, a 10 OCH OpJAUHAT — CKOPOCTb
3aCTyJHEBAHUS.

5. Haiinute Iomajb, NpUXOoAAIIYIOCA Ha OAHY MOJICKYIY B HACBIILICHHOM aI[C0p6L[I/IOHHOM CJI0€




Nupukatop A0CTHXKEHUS
Kon nnaukaropa OueHouHbIe CpeicTBa

KOMIICTCHIIM

QHWIMHA Ha TMOBEPXHOCTU €r0 BOJHOTO PAcCTBOpPA C BO3AYXOM, €CIHM TpeIeNibHAs aJcopOIus]
anuIHa cocrasiseT 6-107° monn/MP.




0) [lopsiiok nmpoBeaeHUS MPOMEKYTOUYHOM aTTECTAIMU, IOKA3ATEJIM U KPUTEPUH
OLlCHUBAHMUSL:

[ToaroroBka K 3a4eTy 3aKJIOYaeTCd B M3YyYCHUH M TIIATENbHOW MPOpaboTKe y4eOHOro
MaTepHaja JUCIHUILIMHEI C yYeTOM y4eOHUKOB, YU€OHBIX TOCOOUH, IEKIIMOHHBIX, 1a00paTOPHBIX
U TIPAKTHYECKUX 3aHATHH, CTPYNITUPOBAHHOM B BHJIE KOHTPOJIBHBIX BOIIPOCOB.

OOyuaromuiics JaeT OTBEThl HAa BOIPOCHI MMOCIE MPEABAPUTENIbHON MOAroTOBKU. EMy
MIPEIOCTABIISICTCS TIPABO JAaBaTh OTBETHI HA BOMPOCHI €3 MOATOTOBKH I10 €T0 JKEJIaHHIO.

HpenonaBaTem) HMECT IIpaBO 3aJaBaTb JOIMOJIHUTCIBHBIC BOIIPOCHI, €CIIN co6yqafonmﬁc;1
HEAOCTATOYHO IIOJHO OCBETUJI TEMATUKY BOIIPOCA, €CIMU 3aTPYAHUTCIBHO OJHO3HAYHO OLUCHHUTH
OTBCT, €CJIU CTYACHT HC MOKCT OTBETHUTH HAa BOIIPOC.

Kputepuu onenku:

- «3BAaYTCEHO» - BBICTABJIACTCA NPHU YCIOBUH, CCIIU 06yqaroumﬁc;1 IMOKAa3bIBACT XOPOLIHEC
3HaHUA y‘Ie6HOFO Marepuajla Io TEME, 3HACT CYIIHOCTb IAUCHHUIIJIMHBI. HpI/I 9TOM CTYACHT
JIOTUYHO H IIOCJICAOBATCIIBHO H3JIarac€t Marcpual TCMbI, PACKPLIBACT CMbLICI BOIIPOCa, AacT
YAOBJICTBOPUTCIBHLIC OTBCTHI HaA JOIOJJIHUTCIIBHBIC BOIIPOCHL. I[OHOJIHI/ITGJH)HI)IM YCI0BUEM
MMOJIY4YCHHA OLCHKHW MOI'yT CTaTb XOpPOHIMC YCICXU IIPU BBINIOJIHCHUU CaMOCTOSITCILHON H
KOHTpOJIbHOﬁ pa6OTI)I, CUCTCMATHYCCKasaA aKTHUBHaA pa60Ta Ha NPAKTUYCCKUX 3aHATHAX.

- «HE 3aYTEHO» - BLICTABJIACTCA IMPHU YCIIOBUH, €CIIN o6yqa}01111/117105[ BJIaACCT OTPLIBOYHBIMHA
SHAaHUSAMU O CYHIHOCTH JUCHHUINIMHBI, AACT HCEIOJHBIC OTBCTBI HAa BOIIPOCHI U3 OCHOBHOM
JIATCPATYPBhI, peKOMeHHOBaHHOﬁ K KypCy, HC MOXCET OTBCTUTH Ha JOIOJHUTCIIBHBIC BOIIPOCHI,
MPEATOKCHHBIC MPLEIIOaBaTCIICM.



