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1. llesu u 3212494 AU CIUILIHHBI

[IpoOnema kaueCTBEHHOIO MCTOIEHNS BOAHBIX PECYPCOB aKTyajbHa JJII BCETO MUPA, B
ToM uncie u Poccun. Hanbonee mpuopuTeTHHIM HammpaBieHUEM B 0071aCTH OUYUCTKU
BOJIHBIX 3KOCHUCTEM MOKHO BBIIEJIUTh THOPUIHBIE TEXHOJIOTUH OUYUCTKH. Llenbro JTaHHOTrOo
Kypca siBisieTcsi GOpMUPOBAHUE Y CTYJCHTOB OCHOBHBIX MPEACTABICHUN O IpoLeccax
OYUCTKH BOAHBIX PECYPCOB, KIIACCU(PUKALIUU 3arpsA3HIOIMX BEIIECTB U CLIOCOO0B
yIPaBJIEHUS MPOIIECCAMU THOPUTHON OYUTKU aKBapecypcoB. 3aauu Kypca 3aKII04aroTCs:
— B U3yYCHHH OCHOBHBIX 3aKOHOB YITPaBJICHUS MPOLIECCAMHU OYUCTKU aKBapeCypCcoOB B
IIPUPOJIE U TPOMBIIUIEHHOCTH; — OCBOCHHUE U OBJIAJCHUE HAYyYHBIM TEOPETUYECKUM
3HaHUSAMHU B 0071aCTU THOPUAHBIX TEXHOJIOTUN OUYUMCTKU aKBapeCYpPCOB; — OBJIAICHHE
NPAaKTUYECKUMH HAaBbIKAMHU MOJEIUPOBAHUS U IPUMEHEHUS! THOPUIHBIX METOI0B OUUCTKHU
aKBapECypPCOB;

Kpartkoe conepxxanne TUCHUILTHHBI

[Ipu n3ydyeHnn TUCHUILTUHBI OyIEeT pacCMOTpPEHA XapaKTEPUCTUKA MTPollecca OUUCTKU
BOJIHBIX PECYpPCOB, AaHa KiacCU(UKAIIH 3arps3HSIONINX BenecTB. PaccMoTpeHsl
OCHOBHBI€ MPUHITUIIBEI TPUMEHEHUS THOPUIHBIX TEXHOJIOTHI OYMCTKU BOJIHBIX PECYPCOB.
PaccmoTpensl 0COOEHHOCTH OpraHu3aIliy, INIAHUPOBAHUS U YIIPABICHUS MIPOIleccaMu
OYHUCTKH BOJHBIX PECYPCOB C MPUMEHEHUEM THOPUTHBIX TeXHOJIOTHH. OCBOEHBI OCHOBHBIE
TUOPUIHBIC TEXHOJIOTUU OUUCTKU aKBAPECYPCOB, a TAKXKE JJaHA CPAaBHUTENIbHAs
XapaKTEPUCTHUKA THOPUIHBIX TEXHOJIOTUN B CPABHEHUU C OOBIYHBIMU (PU3UUECKUMU U
XUMHUYECKMMU TEXHOJIOTUSIMUA BOCCTAHOBJIEHUS aKBAPECYPCOB,

2. Komnerenuuu ody4awmerocsi, opmupyemMbie B pe3yJbTare 0CBOEHMSI
AUCIHUANIMHBI

[Tnanupyemsble pe3ysbTaTbl OCBOECHUS [Tnanupyemsble pe3yabTaThl
OIT BO (xomneTeHuun) 0Oy4eHUs 110 TUCIUILIINHE

3naer: TeopeTuueckre OCHOBBI B 001aCcTH
TEXHOJIOTUI OYMCTKHU BOJIHBIX pecypcoB. OCHOBHBIE
MPUHIUIIBI OPraHU3aIMU IPOLIECCOB OUUCTKHU
BOJIHBIX PECYPCOB, B TOM UHCJIE€ C UCIOIB30BAHUEM
METa00IMYECKOTO MOTEeHIINaIa OM00OBEKTOB
Ymeet: PazpabarpiBaTh pOIIECChI OUUCTKH BOJHBIX
[PECYPCOB C HCIIOJIE30BAHUEMTHOPHUTHBIX
TEXHOJIOTUM, OIICHUBATh Y (HEKTUBHOCTH
TEXHOJIOTUYECKUX PELICHUN

Nmeet npaktrdeckuii onsIT: [IpoexTupoBanus
MPOLIECCOB OYMCTKU BOAHBIX PECYPCOB Ha OCHOBE
MCTIOJIb30BaHUs THOPUIHBIX TEXHOIOTHIA

[1K-4 Cnioco6eH pa3pabarsiBaTh TEXHOJIOTHH
OYMCTKH BOJIBI U ITOYBHI C UCITOIb30BAHUEM
MeTaboIMUECKOro MoTeHIuaia OM000bLEKTOB

3. Mecro nucuuninubl B ctpykrype OII BO

[lepedens mpeAnIeCTBYIOMNX TUCIUATUINH, [lepedens MoOCIETYIOMMX AUCITUTITNH,
BUJIOB paboT y4eOHOTO MmiaHa BUJIOB paboT

Her He npenycMmoTrpensl




Tpe6OBaHI/IH K «BXOOHBIM» 3HAHUAM, YMCHUAM, HABBIKAM CTYIACHTA, HCO6XOI[I/IMBIM

IIp1 OCBOCHUU IIaHHOI;’I JAUCTUITIINHBI 1 HpH06peTCHHI>IM B PC3YJIIbTATC OCBOCHUA

MPEANIECTBYOIINUX TUCIUTIINH:
Her

4. O0bém 1 BUABI YUeOHOI padOTHI

OO6mmas Tpy10eMKOCTh JUCHUILUIMHBI cocTaBiseT 3 3.e., 108 4., 54,25 4.

KOHTAKTHOM pabOThI

Pacnpenenenne o cemectpam

N Bcero B Jacax
Bun yuebuoid padots: 4acoB Howmep cemectpa
4

OO6mmas Tpy10EMKOCTh TUCIIUTUTHHBI 108 108
AyoumopHvie 3auamusi: 40 40

Jlexumu (JI) 20 20

[TpakTdeckue 3aHATUS, CCMHHAPHI U (FITH) IPYTHE BHJIBI 0 0
aymuTopHbIX 3aHaTHil ([13)

Jlabopatopubie pabotsI (JIP) 20 20
Camocmosmenvras paboma (CPC) 53,75 53,75

[TonroroBka 0T4€TOB 110 JJAOOPATOPHBIM paboTam 23,75 23.75

[TonroroBka k 3a4ety 30 30
KoHCynbranyuy 1 NpoMeKyTOYHasl aTTeCTalus 14,25 14,25
Bu koHTpOIIs (3adeT, nud.3a4eT, SK3aMeH ) - 3a4eT

5. CoaeprkaHue TUCHMILIIMHBI

O0ObeM ayTUTOPHBIX
paizgena HaumeHoBaHue pa3aenoB JUCIUIINHBI 3AHATHH 110 BUJIAM B Hacax
Becero |JI| II3 | JIP
1 CyurHocTs nporiecca O4UCTKU BOAHBIX PECypCcoOB, KiaccuuKaius 3 4l o 4
3arps3HAIOUINX BEIECTB
2 [Knaccudukarms cnoco00B 1 METOIOB OYHUCTKH BOJIBI 8 4 0 4
3 |I'ubpuaHble TEXHOJOTUU: OCOOEHHOCTH, Ki1acCU(pUKaIysl. 12 6| 0 6
OCcOOEHHOCTH OpTraHn3alliuy, TUIAHUPOBAHUS U YIIPABJICHUS
4  |mpoleccaMu OYUCTKH aKBApPECypCOB ¢ MPUMEHEHUEM T'HOPHIHBIX 12 6|1 0 6
TEXHOJIOT M.
5.1. Jlekuun
Ne Ne Kox-
nexuuulpasena HaumeHnoBaHue uinm KpaTkoe coiepyKaHue JEKIIMOHHOTO 3aHATHUS BO
4acoB
1 1 Cy1mHOCTh MpOLECCa OUUCTKH BOTHBIX PECYPCOB. CoBpeMeHHbIE TPOOIEMBI 4
HEXBATKH MMUTHEBON BOJIBI.
OCHOBHBIE UCTOYHHKH 3arpsi3sHeHus1. Kitaccudukanms 3arps3HAIONX BEMIECTB,
2 2 |(TsoKenble MeTaIbl, paJOaKTHBHbIE BELIECTBA, TOKCUUHBIE OPraHUUECKHe 4

3ArpASHUTCIIN, OPTraHNYCCKUEC COCAMHCHNA, ITOJTYUCHHEIC U3 HG(I)TI/I




(monmuapomatmueckue yrinesogopoasl wiu ['TI/T), denonsr u npyrue). Guznueckue
CItocoObI (METO/IBI) OUUCTKH BOJ. METO/IBI OUYUCTKH (XUMUYECKHE, (PUZUKO-
XUMHYECKHE, OMOTIOTHYeCcKie, MeMOPaHHEIC)

COBpCMCHHLIe FI/I6pI/II[HBIC TEXHOJIOTUH OYUCTKU BOAHBIX PECYPCOB, 0COOEHHOCTH

3 3 6
1 KJ1accuurarusi.
OCHOBHBIE IPUHIIUIIBI OPTAHU3AIMH MPOIECCOB OUUCTKHU BOJTHBIX PECYPCOB.
4 4 |OcobeHHOCTH OpraHu3allny, INIAHUPOBAHUS U YIIPABICHUS MPOIIECCaMU OYUCTKH 6
AKBapeCypCOB C MPUMEHEHUEM THOPUIHBIX TEXHOJIOTHH.
5.2. HpaKanecmle 3aHATHUHA, CCMUHAPbI
He nipenycmoTpensl
5.3. JIabopaTtopHbie padoThI
Ne Ne Kox-
HanmenoBanue niam kpatkoe cofiepkanue 1adbopaTopHOi paboThl BO
3aHATHA|pa3eNa)
4acoB
1 1 Crounbie BOZIBL. Buel cTOYHBIX BOJ, KaU€CTBEHHASI U KOMTUYECTBEHHAS OI[CHKA 4
3arpsi3HUTENICH CTOUHBIX BOJ.
AdpOoOHBIE U aHAYPOOHBIE CITOCOOBI OUUCTKU CTOYHBIX BOJ. [lapaMeTpsl adpoOHOM
2 2 |1 aHa’pOOHOW OYMCTKH (aKTUBHBIN 00BbEM, OpraHHYECKasl Harpy3Ka, CKOPOCTh 4
npoTekanusi, 3p(HEeKTUBHOCTh OYUCTKH).
CoBpeMeHHbIE TOJIX0/IbI K TEXHOJIOTUSM OYHCTKU aKBapeCYpPCOB:
3 3 [ruapoaMHAMHUYECKas KaBUTalus, Guropemeananws, GoTokaTains, 6
MCIIONB30BaHUE cOpOeHTOB. [ MOpUIHBIC TTOAXOBI K OUHUCTKE BOJHBIX PECYPCOB.
BbIBOA OCTATOUHBIX KOJIMYECTB MUTATENIbHBIX BEIIECTB U3 CTOUYHBIX BOJ.
4 4 |Accumunupyrolee ylaajJeHue MUTATeIbHbIX BEIECTB, OMOIOrMYECKHE METOIbI, 6
(hbU3UKO-XUMUYECKOE U3BIIeUeHre. | HOpUIHbIE TEXHOIOTHH,
5.4. CamocrosiTeqibHasi padoTa CTyIeHTA
Beinonuenne CPC
Cnucok mTepaTypsl (C yKa3aHHEeM Kon-
ITogsux CPC pas3zenos, ras, CTpaHuIl) / ccbuika Ha  [CeMmecTp| BO
pecypc JacoB
[TonroroBKa OTYETOB IO JIAOOPATOPHBIM OcHoBHas nuteparypa 3-5. 4 b37s
pabotam JlononuuTenbHas auteparypa 1-7 ’
[lonroroBka K 3adery Ocrorast uTeparypa 3-3. 4 30
[lononautensHas nureparypa 1-7

6. q)OHIl OLCHOYHBIX CPEACTB AJA NMPOBCACHUA TEKYIIECT0 KOHTPOJA YCIIEBA€EMOCTH,
HpOMe)I(yTO‘IHOﬁ arTeCcralmmn

KoHTpomnb kauecTBa 0CBOCHHUsT 00pa30BaTeIbHON MPOTPaMMBbI OCYIIECTBISICTCS B
cooTtBeTcTBHH ¢ [TonmoxkeHrem o 6aUTbHO-PEUTHHTOBOM CHCTEME OIECHUBAHUS PE3yJIbTaToB
y4eOHOM JESITEIIbHOCTH 00YyJarOIINXCS.

6.1. Kontpoabubie meponpusitus (KM)

No
KM

Ce-
MECTP

KOHTPOJIA KOHTPOJIbHOI'O Oain

Bun HazBaunue Makc.

Bec [Topsnok HauKcaeHus 6amIoB

Yuu-
THIBA




MEpOIPHUATHS

ercs
B [1A

Texymnii
KOHTPOJIb

[IpencraBnenue
OTYETOB TIO
1a00paTOpHBIM
paboram

0,5| 100

Kputepnn oLieHnBaHu:

1. JOTMYHOCTH U MOCJEI0BATEIbHOCTD B
n3noxkeHnu Marepuana (1-20)

2. 00beM c(hOpMUPOBAHHOTO
HKCIIEPUMEHTAIbHOro Marepuaia (1-15)
3. YPOBEHb aHAIN3a MOTYYEHHBIX
pe3ynbraroB (1-15)

4. yMeHne paboTarh C aKTyaJIbHBIMH
HOpPMaTUBHO-3aKOHO/IATEIbHBIMU
marepuanamu (1-15)

5. KauecTBO NPEICTABIECHHOTO B OTUETE
WILTIOCTPAaTUBHO-TpaduYeCcKoro Marepuaa
(1-15)

6. ToJTHOTa ¥ UHPOPMATUBHOCTh
[1OJyUYEHHBIX BBIBOIOB, UX COOTBETCTBUE
MOCTaBJICHHBIM 3a1a4aM (1-20)

3a4CT

[Tpome-
2 | 4 | xyrouHas
arTecTanus

TectupoBanue Mo
TEOPETUUECKOMY
MaTepuaity

- | 100

3a 1 mpaBUIIBHBIN OTBET Ha BOIIPOC TECTA
CTYJCHT NoJy4aer 5 6ayioB

OO011ee KOJIMYEeCTBO BOMPOCOB B TecTe 20
3aureHo: 60% u Gosee MpaBUIbHBIX OTBETOB
He 3auteno: menee 60 % mpaBHIIbHBIX
OTBETOB

3a4CT

6.2. Ilpouenypa npoBeaeHusi, KpUTEPHH OLIEHUBAHUS

Bua npoMexxyTouHOM

IIponenypa nposeneHus Kpurepuu onienuBanus
arTecTaluu porieiypa TpoBeA puTep H
TectupoBanue 3aureHo: 60% u 6osee mpaBUIbHBIX
o B coorBercTBHH ¢ mm. 2.5,
3a4eT otBeToB He 3auteHo: Menee 60 % mpaBUIBHBIX

OTBCTOB

2.6 [Momoxenus

6.3. ITacopt oHaa OLIEHOYHBIX CPEACTB

Ne
Kommnerennun Pesynbrarsl 00yueHus KM
12
3naet: TeopeTnueckre OCHOBBI B 00JIaCTH TEXHOJIOTHI OYMCTKH BOTHBIX PECYPCOB.
[1K-4 (OCHOBHBIE IPUHIIMIIBI OPraHU3AIUHU IPOLECCOB OYUCTKH BOJIHBIX PECYPCOB, B TOM [+ [+
q1CIIe C UCTIOJIb30BAaHUEM METa00IMYECKOTo MOTEeHIHaIa OHO0OBEKTOB
Ymeet: PazpaOaTbIBaTh Ipo1iecCchbl OUUCTKH BOIHBIX PECYPCOB C
[1K-4 MCII0JIb30BAaHUEMT HOPUTHBIX TEXHOJIOT U, OIIEeHUBATh A(P(HEKTUBHOCTh + [+
TEXHOJIOTMUECKUX PEIICHUN
K4 MMmeeT npakTnyeckuii onbIT: IIpoekTupoBaHus NpOLECCOB OUUCTKH BOIHBIX PECYPCOB N
Ha OCHOBE UCIOJIb30BaHUs TMOPUIHBIX TEXHOIOT UM
Tumnossie KOHTPOJIBHBIC 3aIaHUS 110 KaAXKAOMY MCPOIIPUATHIO HAXOIATCA B
IMPUITOKCHUAX.

7. YueOHO-MeTOoAMYEeCKOe 1 MH(OPMAILIMOHHOE O0ecredeHue TUCHUIIMHBI
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By30B B. I'. Kanbirun. - 4-e usz., nepepad. - M.: Akagemus, 2010. - 431, [1] c.

8) omeuecmeenHvle U 3apyOedtCHble HCYPHANbL NO OUCYUNTUHE, UMelowuecs: 8 budiuomexe:
DKOJ0TUs U IPOMBIIIEHHOCTh Poccun

HedTsHoe x03s1#icTBO

BectHuk bamknpckoro yHusepcurera

Bonnoe xo3sictBo Poccnn

BectHuk Ka3zaHCKOTro TEXHOIOTHYECKOTO YHUBEPCUTETA

SNk W=

2) MemoouuecKue yKasaHus 0 Cmy0eHmos8 no 0C80EHUI0 OUCYUNTUHDL:
1. Meronuueckoe nmocodue VYmpapisemasi OuopemMearanus
akBapecypcos (19.04.01, 2022, (2.0), buorexnonorus(34081))



U3 HUX: y4eOHO-Memoouyeckoe obecneyerue camocmosmenvpHol pabomsl CmyoeHma:

JJIeKTPOHHAsSA Y4eOHO-MeTOANYeCKAasl JOKYMEHTAIUs

Her

[Tepedenp UCTIONB3YEMOTO MTPOTPAMMHOTO OOCCIICUCHHS:

NownkLbhe=

-Scilab(6eccpouno)
Microsoft-Office(6eccpouno)

Python Software Foundation-Python (6eccpouHo)
-Paint. NET(6eccpouno)

-Python(6eccpouno)

-Microsoft Visual Studio (6eccpouno)
ABBYY-FineReader 8(6eccpouno)

[Tepedenp ucnonb3yeMbIx MpohecCHOHABHBIX 0a3 TaHHBIX U UH(POPMAITMOHHBIX
CIIPABOYHBIX CUCTEM:

=

-Nudopmannonnsie pecypcst OI'Y GUIIC(Geccpouno)

EBSCO Information Services-EBSCOhost Research Databases(28.02.2017)
-baza manneix BUHUTU PAH(Geccpouno)

-The Cambridge Crystallographic Data Centre(31.12.2023)

8. MarepuajibHO-TeXHHYECKOe o0ecredeHne T CIUTIITHHBI

Bun 3aparuit

Ne

ayJl.

OcHoBHOE 000pyI0BaHUE, CTECHIBI, MAKEThI, KOMITBIOTEpHAS TEXHUKA,
MPEyCTAHOBICHHOE TIPOTPaMMHOE 00€CTICYeHHE, UCTIONB3YEeMOe JJIS Pa3IMUHBIX
BUJIOB 3aHATHH

JlabopaTtopHbie
3aHATHUS

241
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VYyeOHas madboparopusi OMOTEXHOIOTHH M AHATUTHYECKUX MCCIICIOBAHUI
MarepuaiabHO-TeXHHYeCcKoe obecrieuenue: 1. AKBagucTwuisATop — 1 mrT. 2.
AHanu3arop MoJioka — 2 T. 3. Anmnapar CymmwibHbii — 1 T, 4. Annapar
YABTPA3ByKOBOM MOIpy>kHOM — 1 miT. 5. AHanu3atop BaaxHocTy — 1 wt. 6. Becsl 1
KJ1acca ToUHOCTH — | iT. 7. Becwl anexTponnsie tadboparopusie — 1 mT. 8. Becsl 10
15 xr — 1 mt. 9. Bonsgnas 6ans — 1 wt. 10. [{uadonockon — 1 mr. 11. M3mepurens
nedopmaruu kiedkoBUHbI — 1 mT. 12. JIByXKaMepHBIN MUKPOIIPOIIECCOPHBII
nonomep — 1 . 13. JlromuHockon — 1T, 14. MUKpockon OMHOKYISPHBIA — 2 IIT.
15. Mukpockon MOHOKYJSIpHBIN — 4 iT. 16. [1nuTta snekrpudeckas — 1 wr. 17.
[Tonsipumerp — 2 wit. 18. [Ipunrep nazepusiii — 1 wr. 19. Pedpaxromerp — 1 . 20.
pH-metp — 1 mt. 21. Cxanep — 1 mt. 22. Crepunuzarop — 1 mr. 23. Tenedon
craiuoHapHblil — 1 wT. 24. TepmocTar Bo3aymHeli — 1 wt. 25. doTtokonopumerp —
1 mT. 26. Xonogwibauk — 1 it 27. lerarpudyra — 1 mr. 28. [lkxad BoITsIARHON — 1
mt. 29. llkad cyxoxkaposoit — 1 mt. 30. [lkad cymmnpHbIi 3epHOBOM — 1 1mT. 31.
[[ITaTtuBbl 11 TuTpoBanus — 6 T. 32. MonuTop — 3 . 33. KiaBuarypa — 3 mir.
34. Mpimb koMmbioTepHast — 3 . 35. CuctemHslii 610K — 3 mT. 36.
KonupoBanbHblii anmapar — 1 mr.

Jlexiu

263
@)

MynbTuMenuitHas yueOHas aynutopusi MarepuaibHO-TEXHUUECKOE 00ecTieueHHE:

1. Ilpoextop — 1 mt. 2. Okpan — 1 wr. 3. HoytOyk — 1 mT.




