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1. leab ¥ nJIaHUpYyeMble Pe3yJabTAaThl 0CBOEHUS THCIUIIMHbI

[enbro 0OCBOEHUS AUCHHUIUINHBI SBISETCS (POPMUPOBAHUE CIEAYIOIUX KOMITETEHIIUH:

OIIK-1 CnocolGeH HCHONB30BaTh U NPUMEHATH (yHIAMEHTAJIbHBIE OHWOJOTHYECKUE
MPEJICTABICHUS] U COBPEMEHHBbIE METOJOJIOTMUECKHE IMOAXOMAbI Ui TOCTAHOBKH M PELICHUS
HOBBIX HECTAaHJAPTHBIX 33134 B chepe mpodecCHOHATBHON AEATEIIbHOCTH.

OIIK-3 CnocobGeH ucCrnonb30BaTh (GUIOCO(MCKHUE KOHIEHMIUA €CTECTBO3HAHUSA W
NOHMMAaHHE COBPEMEHHBIX OHOC(HEpHBIX MPOLECCOB /S CHUCTEMHOH OIIGHKM U TPOrHO3a
pa3Butus chepbl IpohecCHOHATBLHON NEATEIIbHOCTH.

OIIK-8 CrocobeH HUCMONb30BaTh COBPEMEHHYIO MCCIIEOBATEIBCKYIO ammaparypy H
BBIUMCIUTENbHYIO TEXHUKY Ui pElIeHWs WHHOBALIMOHHBIX 3a/Jady B MNpoQecCHOHATbHOU
JESTEIIBHOCTH.

IIK-1 Cmocoben oOpa0aThiBaThb M HCIIOJIB30BATh HAYYHYI0 W HAyYHO-TEXHHYECKYIO
UHPOPMALIMIO TPH PEHICHUH HCCIEN0BAaTEeIbCKUX 3a/ad B COOTBETCTBHH C HpoduiieM
(HampaBJIEHHOCTHIO) MAarUCTEPCKON MTPOrPAMMBIL.

[1K-2 Cnoco0eH mpoBOIUTH OCHOBHBIE ATAIIBI MOJIEBBIX U JA0OPAaTOPHBIX MCCIIEIOBAHUN
B COOTBETCTBUU C NMPOoQuieM (HapaBICHHOCTHIO) MAarUCTEPCKON IPOrPaMMBI.

Pe3synbraramMmu 0CBOEHUS IMCUUIUIMHBI SBIISIOTCS CIEIYIOIINE UHAUKATOPBI TOCTHKEHUS
KOMIIETCHIINN:

NOIIK-1.3 Tlpumensier o0mpe U cHeluaibHbIE MPEACTABICHHS, METOO0JOTHYECKYIO
0a3y OMOJIOTMU U CMEXHBIX HAyK MPU MOCTAaHOBKE M PELICHUH HOBBIX HECTaHIAPTHBIX 3a/1a4 B
chepe nmpodeccroHaNbHON AESTEIHHOCTH

NOIIK-3.2 JleMOHCTpUpyeT MOHUMaHue (QyHIAMEHTAJIbHBIX TMPEACTaBICHUN O
Oouocdepe, Mozmeneil W MPOTHO30B Pa3BUTUS OHMOCQPEPHBIX IPOILECCOB, TEOPETUUYECKHE U
METOJIOJIOTUYECKUE OCHOBBI HKOJIOTMUECKOI0 MOHUTOPUHTA

HNOIIK-8.1 JleMoHCTpUpYyeT TMOHMMAaHHE METOAMYECKUX TMPUHIUIIOB TOJEBBIX U
7a00paTOpPHBIX OMOJOrMYECKMX HCCIEAOBAaHMM M TUIOB MCIOJIB3YEMOH COBpeMEHHOU
HCCJIEIOBATENIbLCKOM anmapaTypsl

NIIK-1.1 TIpumensier 3HaHus GyHIAMEHTAIBHBIX U MPUKJIAJHBIX pa3/ieloB AUCIUTUIINH
(Momysei), ompeleNsIoIMX HaNpaBlIeHHOCTh (Mpoduiab) MNpOrpaMMbl MarucTparypbl IpH
PELIEHUN OTIENBHBIX UCCIIEN0BATEIbCKUX 3aa4

UIIK-2.2 OcymectBisger mog0op ¥ MOAM(PHUKAINIO METOAMK HCCIICIOBaHUS B
COOTBETCTBUHM C IIOCTABJICHHBIMM 3aJadaMM M Ha OCHOBE 3HAaHUN INPUHIUIOB IIOJIEBBIX U
1ab0paTOPHBIX MCCIICTOBAHUN

2. 33[[3"[1/[ OCBOCHHUSA JUCIHUIIJINHBI

— MOJYYUTh U YCBOUTH 0a30BbI€ 3HAHUS O TEHETHUYECKUX METOAaX, KOTOPhIE MOTYT OBITh
WCIIOJIB30BAaHbl JUJISI COXPAaHEHWs BUAOB U NOMYJISUMNA, HAXOJAUIUMXCS TMOJ YIpo3ou
HCYE3HOBEHUS,

— TOJIYYUTh TPEACTABICHHUS O TEOPUH MOMYISLIMOHHOM T€HETUKH MPUMEHHUTENBHO K
HEOOJIBIIIUM MO YJISIIHSIM.

3. MecTo AuCHMILINHBI B CTPYKTYpe 00pa30BaTeIbHOIi POrpaMMbl

Jucrtunnuaa oTHOCUTCA K biioky 1 «/lucuuminabl (MOTyIN)».

JlucuumiauHa OTHOCHTCS K dYacTh o0O0pa3oBaTeNbHOW MpOrpaMMbl, (OPMUPYEMOid
YY9aCTHHUKaMH 00pa30BaTEIbHBIX OTHOLIEHUH, SIBJIIETCS 00513aTeILHOM I U3yUEHUS.

4. Cemectp(bl) ocBOeHHS U (popMa(bl) MPOMEKYTOUHON ATTECTAIUM MO JUCHUILINHE

Tpertnii cemecTp, IK3aMEH



5. BxoaHblie Tp@ﬁOBaHHﬂ AJIA 0CBOCHUA NUCHUIIIMHBI

JU1s yCHemHoro 0OCBOEHUs AUCHUILUINHBI TPEOYIOTCSI KOMIIETEHIIMH, CPOPMHUPOBAHHBIE B
XO0Zie OCBOEHHsI 00pa30BaTeNIbHBIX IPOrPaMM MIPEALIECTBYIOLIET0 YPOBHs 00pa30BaHuUsI.

6. SI3bIk peaau3anuu

AHTIANACKUN

7. O0beM IUCHHUILINHDI

OO01mmast Tpy10eMKOCTh TUCIUIUTHHBI COCTAaBISIET 4 3.€., 144 yacoB, U3 KOTOPBIX:
-JIEKLIUU: 8 4.

-ceMHHap: 22 u.

O6beM caMOoCTOSTENIbHOM pabOoThI CTY/IEHTA ONpeeNieH YIEOHbBIM IJIAHOM.

8. Conepma}me AUCHUIIJIMHBI, CTPYKTYPUPOBAHHOC 110 TEMaM

Tema 1. Biodiversity of terrestrial invertebrates. Introduction to Conservation Genetics.

The sixth extinction. Why conserve biodiversity? Endangered and extinct species. What
is an endangered species? What causes extinctions? Recognition of genetic factors in
conservation biology. What are conservation genetics? How is genetics used to minimize
extinctions? Genetic versus demographic and environmental factors in conservation biology.
What do we need to know to genetically manage threatened species?

Tema 2. Genetics and Extinction and DNA isolation

Genetics and the fate of endangered species. Relationship between inbreeding and
extinction. Inbreeding and extinction in the wild. Relationship between loss of genetic diversity
and extinction. DNA isolation techniques.

Tema 3. Genetic Diversity and Methods of Analysis

Genetic diversity. Importance of genetic diversity. What is genetic diversity? Measuring
genetic diversity. Extent of genetic diversity. Low genetic diversity in endangered species. What
genetic diversity determines evolutionary potential? Genetic consequences of small populations.
Simulations of genetic drift.

Tema 4. Characterizing Genetic Diversity: Single Loci (Hardy-Weinberg equilibrium)

Characterizing genetic diversity: single loci. Describing genetic diversity. Frequencies of
alleles and genotypes. Hardy—Weinberg equilibrium. Expected heterozygosity. Deviations from
Hardy—Weinberg equilibrium. Extensions of the Hardy—Weinberg equilibrium.

Tema 5. Loss of genetic diversity in small populations. Annotating AFLP data. Bayesian
cluster analysis

Tema 6. Inbreeding and inbreeding depression
Calculation of inbreeding of genealogies. Fragmentation of populations. F statistics and
gene flow.

Tema 7. Genetic management of captive populations

Stages in captive breeding and reintroduction. Founding captive populations. Growth of
captive populations. Genetic management of captive populations. Current genetic management
of captive populations. Captive management of group.

Tema 8. Genetic management for reintroduction



Genetic adaptation to captivity. Reintroductions Genetic management of reintroductions.
How successful are reintroductions? Supportive breeding. Case studies in captive breeding and
reintroduction.

Tema 9. The broader context: population viability analysis (PVA)

What causes endangerment and extinction? Predicting extinction probabilities: population
viability analysis (PVA). Recovering threatened populations. How useful are the predictions of
PVA?.

9. Tekyumuii KOHTPOJIb O AUCUHUIIUHE

Texymuii KOHTPOJb IO IHMCIMIUIMHE MPOBOAUTCSA IyTEM KOHTPOJS IOCEIIAEMOCTH,
IPOBEJICHUS TECTOB 110 JEKIIHOHHOMY MaTepuaiy, i GUKCHpyeTcs B (hopMe KOHTPOIBHOM TOUKH
HE MeHEe OJIHOTO pa3a B CEMECTP.

OueHouHbIe MaTepuajbl TEKYIIETO KOHTPOJS pa3MmenieHbl Ha caiite TI'Y B paszgene
«Hudpopmarust 06 o6pa3oBaTenbHOIM Iporpamme» - https://www.tsu.ru/sveden/education/eduop/.

10. HOpﬂI{OK MPOBECACHUSA U KPUTCPUHU OLICHUBAHUSA HpOMe)ICYTO'lHOﬁ aTTeCTallumn

DKk3aMeH B TpETheM CEeMeCTpe TMPOBOJUTCA B YCTHOW QopmMe 10 Ouseram.

DK3aMeHaIMOHHBII OUJIET COCTOUT U3 ABYX yacTeil. [IponomkuTenbHOCTh 9k3aMeHa 1 vac.
[IpuMepHBIN CIHUCOK TEOPETUUECKUX BOITPOCOB!

Why conserve biodiversity

What is an endangered species?

What causes extinctions?

What is conservation genetics?

How is genetics used to minimize extinctions?

What do we need to know to genetically manage threatened species?

What is the relationship between loss of genetic diversity and extinction?

Describe different DNA isolation techniques.

What is genetic diversity?

10. How to measure genetic diversity?

11. How large are threatened populations?

12. What genetic diversity determines evolutionary potential?

13. Frequencies of alleles and genotypes.

14. Hardy—Weinberg equilibrium concepts.

15. Relationship between population size and genetic diversity in wild populations

16. Fragmentation of populations.

17. Impacts of different population structures on reproductive fitness

18. F statistics and gene flow.

19. Why captive breed?

20. Stages in captive breeding and reintroduction

21. Genetic management of captive populations.

22. Current genetic management of captive populations.

23. Captive management of group.

24. Genetic adaptation to captivity.

25. Reintroductions concepts.

26. How successful are reintroductions?

27. What causes endangerment and extinction?

28. Predicting extinction probabilities concepts

29. Recovering threatened populations. How useful are the predictions of PVA?.

30. Measuring differences between populations: genetic distance interpretation and

Constructing phylogenetic trees.

CoNR~ LN E



Kputepun u mkanbl OLEeHUBaHUS] YCTHOTO OTBETA!

Kpurepuit Onucanue [IIxana oueHUBaHUsA
3Hanue Teoperudeckoit | B mpomecce otBera crynmeHt | Jla— 3 Gama.
4acTu Kypca. JNeMOHCTpUpYeT  Teopernueckue | YactuuHo — 1-2 Gamna.

3HaHMA 110 TeEMe OMIIETA.

Her — 0 0amnoB.

CBsi3b TEOpUU C
MPAKTUKOM.

IIpu oTBeTEe HA IPAKTUYECKYIO
4acThb BOIIpOCa CTYIEHT
000CHOBBIBAET

Jla — 3 Oaina.
YactuuHo — 1-2 Gasuia.
Her — 0 6am10B.

BBIOOp  MeTozda
TEOPETHUECKUMHU 3HAaHUSAMH U Ha
HX OCHOBC NIPUBOAWUT aJIr'OPHUTM
pelIeHus MPAKTUIECKON 3a/1a4uu.

Brnanenue oCHOBHBIMU CryneHT TpamMOTHO ucmonb3yeT B | Jla — 2 6amna.
OHATUSIMH. cBOEH peun ocHoBHBIE | HacTuuHo — 1 Oaswr.
onpeeIeHus u tepmunbl, | Het — 0 Gayios.

HN3YUCHHBIC B KYpCC.

Pemenue npaktuyeckoit | Ctynen nemoHcTpupyer perienue | Jla — 3 6ama.

3a7auu NPaKTUYCCKON 3anaum, | Yactuuno — 2—1 Oam.
000CHOBBIBAET ATarlbl ee | Her — 0 Gayos.
BBIIOJIHCHUS, apryMeHTHPYET
OTBET.

OneHouyHble MaTepualibl JUIsl IPOBEACHUS MMPOMEXYTOUHON aTTeCTallMy pa3MeEIleHbl Ha
cahte TI'Y B pasmene «Mudopmamus o0  oOpa3oBaTelbHOM  MporpaMme» -
https://www.tsu.ru/sveden/education/eduop/.

11. YueOHO-MeTOOAMYECKOE O0ecIeueHne

a) DJIEKTPOHHBIN Y4eOHBIN KypC MO AUCIHUILIMHE B JIEKTPOHHOM yHUBepcuTeTe «iDOy -
https://Ims.tsu.ru/course/view.php?id=19127

0) OnieHOYHBIE MaTepHalibl TEKYHIETO KOHTPOJISI M MPOMEXKYTOYHOM aTTECTAllUU I10
JUCLIUIINHE.

B) [lnan cemMuHapckux 3aHATUHN MO JUCLMILIIUHE.

r) Meroauyeckue ykazaHus 0 OPraHU3aIMU CaMOCTOSTEIbHON pabOThI CTYICHTOB.

12. Mlepeuyens y4ueOHOii TuTEpaTYphI U pecypcoB ceTu UHTEepHeT

a) OCHOBHas JIUTEpaTypa:

Frankham, R., Ballou, J., & Briscoe, D. (2010). Introduction to Conservation Genetics
(2nd ed.). Cambridge: Cambridge University Press. doi:10.1017/CB09780511809002.

PETER SIGAARD and others, Patterns of genetic variation in isolated Danish
populations of the endangered butterfly Euphydryas aurinia, Biological Journal of the Linnean
Society, Volume 95, Issue 4, December 2008, Pages 677-687, https://doi.org/10.1111/j.1095-
8312.2008.01078.x

Durrant R, Hamede R, Wells K, Lurgi M. Disruption of Metapopulation Structure
Reduces Tasmanian Devil Facial Tumour Disease Spread at the Expense of Abundance and
Genetic Diversity. Pathogens. 2021 Dec 8;10(12):1592. doi: 10.3390/pathogens10121592.
PMID: 34959547; PMCID: PMC8705368.

Tempel, D. J., Kramer, H. A., Jones, G. M., Gutiérrez, R. J., Sawyer, S. C., Koltunov, A.,
& Peery, M. Z. (2022). Population decline in California spotted owls near their southern range
boundary. The Journal of Wildlife Management, 86(2), e22168.

Lawson, L. P., Fessl, B., Hernadn Vargas, F., Farrington, H. L., Francesca Cunninghame,
H., Mueller, J. C., ... & Petren, K. (2017). Slow motion extinction: inbreeding, introgression, and


https://doi.org/10.1111/j.1095-8312.2008.01078.x
https://doi.org/10.1111/j.1095-8312.2008.01078.x

loss in the critically endangered mangrove finch (Camarhynchus heliobates). Conservation
Genetics, 18, 159-170.

Godet, L., & Devictor, V. (2018). What Conservation Does. Trends in Ecology &
Evolution, 33(10), 720-730. https://doi.org/10.1016/j.tree.2018.07.004

Khan, S., Nabi, G., Ullah, M. W., Yousaf, M., Manan, S., Siddique, R., & Hou, H.
(2016). Overview on the Role of Advance Genomics in Conservation Biology of Endangered
Species. International Journal of Genomics and Proteomics, 2016, 3460416.
https://doi.org/10.1155/2016/3460416

Ouborg, N. J., Pertoldi, C., Loeschcke, V., Bijlsma, R. K., & Hedrick, P. W. (2010).
Conservation genetics in transition to conservation genomics. Trends in Genetics: TIG, 26(4),
177-187. https://doi.org/10.1016/j.tig.2010.01.001

Shaffer, H. B., Gidis, M., McCartney-Melstad, E., Neal, K. M., Oyamaguchi, H. M.,
Tellez, M., & Toffelmier, E. M. (2015). Conservation genetics and genomics of amphibians and
reptiles. Annual Review of Animal Biosciences, 3, 113-138. https://doi.org/10.1146/annurev-
animal-022114-110920

Steiner, C. C., Putnam, A. S., Hoeck, P. E. A., & Ryder, O. A. (2013). Conservation
genomics of threatened animal species. Annual Review of Animal Biosciences, 1, 261-281.
https://doi.org/10.1146/annurev-animal-031412-103636

Supple, M. A., & Shapiro, B. (2018). Conservation of biodiversity in the genomics era.
Genome Biology, 19(1), 131. https://doi.org/10.1186/s13059-018-1520-3

13. llepeyens UHPOPMAIMOHHBIX TEXHOJIOTU

a) JIMOCH3UOHHOC U CBO6OI[HO pacupocCcTpaHiaACMOC IIPOrpaMMHOC o0ecrieueHue:

— Microsoft Office Standart 2013 Russian: maker mporpamMm. Biio4aeT MpHIOKEHHS:
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 JOCTYIHbBIE O0NMayHbIe TEXHONOTHH (SIHIEKC AUCK | T.I1.).

0) nH(hOpPMaIMOHHBIE CIIPABOYHBIE CUCTEMBI:

— DNEeKTpOHHBIN KaTaJjor Hayunoi O6ubamoTexku Ty —
http://chamo.lib.tsu.ru/search/query?locale=ru&theme=system
— DNeKTpoHHast O6ubanoreka (peno3uTopuii) Ty -

http://vital.lib.tsu.ru/vital/access/manager/Index
— OBC Jlans — http://e.lanbook.com/
— OBC Koncynbrant cryaenTa — http://www.studentlibrary.ru/
— O6pazoBatenpHas miardopma FOpaiit — https://urait.ru/
— 3BC ZNANIUM.com — https://znanium.com/
— OBC IPRbooks — http://www.iprbookshop.ru/

14. MaTepuaibHO-TeXHHYECKOe odecrieyeHme

Ayautopun 11 OPOBEACHUS  3aHITUH  JIEKIIMOHHOIO  THUIA,  OCHAIIEHHBIN
MYyJIBTUMEAUHHBIM 000y I0OBaHHEM.

AyouTopun IS TPOBEACHUS 3aHATHUM CEMUHApPCKOrO THIMA, WHIUBUAYAIbHBIX U
TPYNIOBBIX KOHCYJBTALMM, TEKYILIETO KOHTPOJISI U MPOMEKYTOYHOM aTTecTalMy, OCHAIEHHbBIN
MYJIBTUMEUHHBIM 000pYTOBaHUEM.

[TomemeHust 111 caMOCTOSTENHHON pabOThI, OCHAIICHHBIE KOMITBIOTEPHOW TEXHUKOU U
JIOCTYTIOM K ceTu VHTepHeT, B 2JIEKTPOHHYIO HH(POPMAIMOHHO-00pPa30BaTEIbHYIO CpEay M K
WH(OPMAIIMOHHBIM CIIPABOYHBIM CHCTEMaM.


https://doi.org/10.1186/s13059-018-1520-3
http://chamo.lib.tsu.ru/search/query?locale=ru&theme=system
http://vital.lib.tsu.ru/vital/access/manager/Index
http://e.lanbook.com/
http://www.studentlibrary.ru/
https://urait.ru/
https://znanium.com/
http://www.iprbookshop.ru/

15. Undopmanus o paspadorunkax

AptemoB I'nme6 HukonaeBuu, kaHa. OWOJ. HAyK, JOIEHT, Kad. T€HETUKH M KJICTOYHOM
OHOJIOrUH, TOLICHT
Kannepon Pysna Cumena Conenan, kad. UXTHOJIOTHH B TUAPOOHOJIOTHH, ACCUCTEHT



