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1. llens 1 NIaHUPYeMbIe Pe3yIbTAThl 0CBOEHHS AUCHUIIIHHBI (MOTYJIs)

L[CJ'ILIO OCBOCHHA JUCHUIIIHNHBI ABJIACTCS (bOpMI/IpOBaHI/IC CJICAYIOIHNX KOMIIETEHIIHIA

NOIIK-1.2 - AmnHanmu3upyeT COBPEMEHHOE COCTOSHHE M TEHACHLUH pa3BUTHS
OMOJIOTMYECKUX HAYK;
HOIIK-3.2 - JleMoHCTpupyeT MOHUMaHuE (yHAAMEHTAIbHBIX MpEACTaBICHUN O

o6uocdepe, Mojenell MU TMPOTHO30B Pa3BUTHS OUOCHEPHBIX MPOIECCOB, TEOPETHUYECKHE MU
METO/I0JIOTUYECKUE OCHOBBI HKOJIOTMYECKOTO MOHUTOPHUHTA.

2. 33[{3‘"/[ O0CBOCHUSA JUCHUIIJIMHBI

— [TomyuuTh COBpeMeHHbIE 3HaHUS B 00JIACTH 300peMETHAIINH.

— Hayuuthcs mnpumeHSATh 3HAHUS B 00JacTH 300peMeAMaIiiy, a TaKkKe 3HaHHE
COBPEMEHHOTO  METOJIOJIOTHYECKOTO  ammapaTa Uil peIIeHWs  MPaKTHYeCKHX  3ajad
podeccnoHaNbHOM e TENbHOCTH.

3. MecTo qucuuniMHbI (MOAY.Is1) B CTPYKTYpe 00pa3oBaTe/ibHOI MPOrpaMmbl

JycuumiHa OTHOCUTCS K (DaKyIbTaTUBHBIM.

4. CemecTp(b1) ocBOeHHS H (hopMa(bl) MPOMEKYTOUHOI ATTECTAIMH 110 TUCHUTLIHHE

CewmecTp 2, 3a4er.

5. BxoaHble TpeGoBaHMs AJIsl 0CBOEHUS THCIMILIMHBI

JIJIs yCIenHoTro OCBOCHHS TUCITUILIMHBI TPEOYOTCSI KOMIICTCHIIMH, COPMUPOBAHHBIC B
X0JIe¢ OCBOCHHS OOpa30BaTCIIbHBIX IPOTPaAMM IPEAMISCCTBYIOMIETO YPOBHS OOpa30BaHMUS:
300JI0THS OECIIO3BOHOYHBIX, O0IIast YKOJIOTHS.

6. SI3bIK peaau3anun

AHTIIUHACKUN

7. O0beM AMCHUILUTHHBI (MOTYJIs1)

OO0mmas TpyAI0eMKOCTh JUCIUTIINHBI COCTABISET 2 3.€., 72 9acOB, U3 KOTOPBIX:
— JIEKIUH: 8 u.;
— ceMuHapcKue 3ausaTus: 12 4.
— npaxkTuyeckue 3anatus: 0 u.;
— nabopatopHblie padoTsl: 0 4.
B TOM YHMCJIE TIpaKTUYecKas noAaroroska: 0 u.
OO0BeM caMOCTOSTEILHON pabOTHI CTYICHTA OTIPE/ICIICH YYCOHBIM TUIAHOM.

8. Conep:xkaHue TUCHUILIHHBI (MOIYJI51), CTPYKTYPHPOBAHHOE N0 TeMaM

Tema 1. Zooremediation as an emerging derivative of bioremediation.

Kpatkoe coxepkanme Tembl. Animals as means for remediation of pollution. Major
concepts of bioremediation in relation to animals. Costs and profits of zooremediation. Ethical
concerns and perspectives of zooremediation.

Tema 2. Zooextraction.

Kpartkoe conmepxanue tembl. Animals for accumulation and treatment of pollutant-
containing biomass. Zooextraction of nutrients and microorganisms. Sponges, bivalve molluscs
in fish aquaculture zooextraction. Polychaetes for microbial contaminant zooextraction. Fish for
wastewater amelioration. Zooextraction of organic pollutants. Invertebrates for heavy metals
hyperaccumulation.



Tema 3. Zoostabilisation

Kparkoe coxmepxanume Ttembl: Animals in biostabilisation: the use of invertebrate
organisms to stabilise pollutants. Polychaetes, sponges and mussels for zoostabilisation.
Differential accumulation of organic pollutants by molluscs.

Tema 4. Zootransformation
Kpartkoe conmepsxkanue tembl. Animals for biotransformation and degradation of organic
and inorganic pollutants. Sponges, bivalves and polychates in biotransformation.

Tema 5. Symbiotic animal/microbial bioremediation.

Kpartkoe conepskanue temsl. Olygochates in zooremediation. Vermicomposting: Eisenia
fetida, Lumbricus rubellus and other earthworms. Nematodes in zooremediation.
Nematode/microbial symbiosis as means for hydrocarbon bioremediation in soils and water.

9. Tekyumii KOHTPOJIb MO AUCHUIINHE

TGKYHII/Iﬁ KOHTPOJIb IO AJUCHUIINIMHC TPOBOAUTCA NYTCM KOHTPOJII IMOCCIIAaCMOCTH,
MPpOBCACHUA TCCTOB IO JICKHMOHHOMY MATCpHAITy, BBIIIOJIHCHHA AOMAIIHUX W MPAKTHUYCCKHUX
3aJlaHui, U (I)I/IKCI/IpyeTCﬂ B (bOpMe KOHTpOJIBHOﬁ TOYKH HC MCHEC OAHOI'0 pa3a B CEMECTDP.

10. ITopsi1oK NpoBeAeHHUsI M KPUTEPUH OLIEHUBAHUS MPOMEKYTOUYHOI aTTecTanuu

3ayeT BO BTOPOM ceMecTpe IIpOBOAMUTCS B BHE TecTa B cucreMe «Moodle». fomyck K
3a4eTy OCYIIECTBIseTCs NMpu mocemeHnn He MeHee 50 % 3aHsATHH W clade BCeX TECTOB U
3alaHUM TEKYIIEro KOHTPOJIA.

Tect cocTout U3 Tpex paszaenos. [IpogomkurenbHOCTh BeinonHeHus 1 yac. IlepBas yactsb
npencrarisier coboit 15 Bompocos, mposepsirormx MOIIK-3.2. Bropas dacts comepxut 10
BOMpocoB, nposepsitonux NOIK-1.2.

IIpumep npakTUYECKOro 3a1aHuUs
1. Elaborate the optimal workflow of oligochate worms-based organic waste remediation
facility.

Pesynbrarhl 3adera OMpENENSAIOTCA KaK «3a4TeHO». «3a4TeHO» BBICTABISETCS, €CIU
KOJIMYECTBO BEPHBIX OTBETOB cOCTaBlsieT 15 u Gonee, «He 3auTeHO» - MeHee 15.

11. YuedoHO-MeTOAHUYECKOE O0ecIeueHne

a) DIIEKTPOHHBIM yYeOHBI Kypc IO [AWCIHUIUIMHE B OJEKTPOHHOM YHHUBEPCHUTETE
«Moodle» - https://moodle.tsu.ru/course/view.php?id=32852

0) OueHouHble MaTepHaabl TEKYIIEr0 KOHTPOJII W IPOMEXYTOYHOH aTTeCTallld II0
JYCLHUIIIINHE, pa3MEILIECHHBIE B CUCTEME «Moodle».

12. Ilepeyenn yueOHOIi JJuTEpaTyphl U pecypcoB cetd UHTepHeT

a) OCHOBHAs JIUTEpaTypa:

- New Technologies in Aquaculture: Improving Production Efficiency, Quality and
Environmental Management / Gavin Burnell, Geoff Allan ed. - Woodhead Publishing Series in
Food Science, Technology and Nutrition, 2009. Pages 750-768

0) IOTIOTHUTEIBbHAS JINTEpaTypa:


https://moodle.tsu.ru/course/view.php?id=32852

— Aquatic zooremediation: deploying animals to remediate contaminated aquatic
environments. / Scott Gifford, R. Hugh Dunstan, Wayne O’Connor, Claudia E. Koller, Geoff R.
MacFarlane / TRENDS in Biotechnology, 2006, Vol.25 No.2, Pages 60-65.

B) pecypchl cetu HTepHeT:
— OTKPBITHIE OHNIAlH-KypChI Ha miaTdopme https://www.coursera.org/.

13. Tlepeuenp nHPOPMAITMOHHBIX TEXHOJIOTHIA

a) JIMIEH3UOHHOE ¥ CBOOOTHO pacpoCTpaHsIeMOe IPOrpaMMHOE 00ecIieueHue:

— Microsoft Office Standart 2013 Russian: maketr nporpamm. Bkirouaer mpuioxeHuUs:
MS Office Word, MS Office Excel, MS Office PowerPoint, MS Office On-eNote, MS Office
Publisher, MS Outlook, MS Office Web Apps (Word Excel MS PowerPoint Outlook);

— myOJIMYHO JOCTyIHBIE 00MauHble TexHonoruu (Google Docs, Sunekc auck u T.11.).

0) uHPOPMAIHOHHBIE CTIPABOYHBIE CUCTEMBI:

— DJNEeKTpOHHBIN Karajor Hayunoi O6uOIMOTEeKH Ty -
http://chamo.lib.tsu.ru/search/query?locale=ru&theme=system
— DIeKTpOHHAas oubnnoreka (pemo3uTopHii) Ty -

http://vital.lib.tsu.ru/vital/access/manager/Index
— OBC Jlaus — http://e.lanbook.com/
— OBC Koncynpranr cryaenra — http://www.studentlibrary.ru/
— Oo0pasoBarenbHas mwiardopma FOpait — https://urait.ru/
- 9BC ZNANIUM.com - https://znanium.com/
— OBC IPRbooks — http://www.iprbookshop.ru/

B) npo¢)eccCHOHANIbHbBIC 0a3bl TAHHBIX:

- Ba3a JaHHBIX 10 TAaKCOHOMHHU JKHUBBIX OpFaHI/ISMOB -
https://www.ncbi.nlm.nih.gov/Taxonomy/Browser/wwwtax.cqi ;
- baza JaHHBIX HYKJICOTUIHBIX MOClIeIOBAaTENLHOCTEH -

https://www.ncbi.nlm.nih.gov/nucleotide/.

14. MaTepuaJbHO-TeXHHYECKOe o0ecrevyeHne

Aynurtopun sl TPOBEACHHUS 3aHATUM  JIEKIIMOHHOTO M CEMHUHApCKOro THIIA
UHJUBUAYAJIbHBIX M TPYIIIOBBIX KOHCYJIbTALMM, OCHAIEHHBIE KOMIIBIOTEPHOM TEXHUKOMH,
MYJIbTUMEIUHHBIM 000pyJOBaHUEM U JJOCTYIOM K ceTu VIHTepHeT.

15. Uudopmanust o pazpadoTynkax

@axpymmmn  PaBune  ®apupgoBuy, JOKT. OHMON. Hayk, Kadeapa MXTHOJIOTH W
ruapoouonorun bU I'TY, npodeccop.
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