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1. Iesap 1 ni1aHUpPYyeMBbIe Pe3yJbTaThbl 0CBOCHHUS JMCIHIIIMHbBI (MOAYJIsT)

[enbro OCBOEHUS AUCHUIUINHBI SBISIETCS (POPMUPOBAHUE CIIECAYIOIIUX KOMITETEHIIUH:
— IIK-1 — CnocoGeH MmpOBOIUTH HAYYHO-UCCIIEIOBATENLCKUE PabOTHl B 00JIACTH JKOJIOTHH,
MIPUPOIOTIOIB30BAHUS M OXPaHbl OKPYXKAIOIIEH Cpeibl

PesynpTaTamMu OCBOEHUS TUCLMILIMHBI ABISIOTCS CIEAYIOIINE UHIUKATOPBI JOCTHXKEHUS
KOMIIETCHIIUMN:
— UIIK-1.1 Ymeer onpenenuts npodiemy, copMysnpoBaTh LElb U 3aaud MCCIEIOBAHUSA U
YT pEeIIeHUs MPOOIEMBI

2. 3a1a4u 0CBOEHUSI TMCHUILIMHBI

— OCBOWTH NMOHATUHHBIN anmapar ¥ TEPMUHOJIOTHIO H3y4aeMOoi 001acTu;

— HAYUYUTBCA aHAJIU3HUPOBATL BJIIMAHUC BO3I[CI>1CTBPI$I (1)I/I3I/I‘-IGCKI/IX n XHUMHYCCKHUX
MYTareHOB, TEpPaTOr¢HOB M KaHI[EPOT'€HOB Ha YKHBHIC OPTaHU3MBI,

— copMHpOBaTh yMEHHE JIOTMYECKH OOOCHOBBIBATH ITOCTPOEHUE TEOPETHUECKUX
KOHCTPYKIIWH, apI'YyMEHTHUPOBATh M OTCTauBaTh BHICKA3bIBAEMbIC MOJ0)KEHMUS;

- BI)Ipa6OTaTI) HaBBIKH CHCTEMHOTO aHaJIM3a OMOJIOTHYECKHUX IMpoLeCCOB U SIBJIGHI/H\/JI;

— HAay4YUTHCS NPUMEHATH IOIYYCHHBIE TEOPETHYECKHE 3HAHUS NPH pPEIICHUM 3ajgad B
po(hecCuOHATILHOM e TENIbHOCTH.

3. MecTo AucuuiuinHbl (MOYJas) B CTPYKTYpe 00pa3oBaTeIbHOIl NPOrpaMMbl
JlucuuiuinHa OTHOCUTCS K 4acTh 00pa3oBaTeNbHOW MporpamMmsbl, (popMupyemoit
y4acTHUKaMU 00pa30BaTeNbHBIX OTHOIICHUH, Ipe/yiaraeTcst 00yJarommMces Ha BEIOOD.

4. Cemectp(bI) ocBOeHMS U (popMa(bl) MPOMEKYTOYHON ATTECTALUM 110 AUCHHUIINHE

Cemectp 3, 3a4eT.

5. BxoaHblie Tpeﬁonaﬂuﬂ AJiA OCBOCHHUA JUCHUIIJINHBI

JUis  yCHEeIIHOrO0 OCBOCHMsI JUCHUIUIMHBI TpPeOYIOTCS pe3yiabTaTbl OOydeHHUs 110
CIENYIOIMM AUCHUIUIMHAM: buonorus, buonorus knetkn, XuMus HEOpraHWYecKas,
bezonacHocTh kM3HEAEATETBHOCTH, PU3MOJOrUsS 4YelIOBEKa M KUBOTHBIX, OOIIas 3KoJoTHs,
Okosoruyeckasi OMOTEXHOJIOTUS U UHXKEHEPHSI.

6. SI3bIK peanuzanun

Pyccknit

7. O0beM TUCUMIIMHBI (MOYJI51)

OO01mmas TpyI0eMKOCTh TUCIUTUTHHBI COCTABISIET 2 3.€., 72 9aca, U3 KOTOPhIX:
— Jekumu: 4 u.;

— cemuHapckue 3anaTus: 20 .,

O0BbeM caMOCTOSTENEHOM pabOThI CTY/IEHTA ONpeaeNieH YIeOHBIM IIaHOM.

8. Comep:xkaHue TUCHUILIMHBI (MOYJIsl), CTPYKTYPHPOBAHHOE M0 TEMaM

Tema 1. BBegenne B JUCHHUILINHY.

11 TIlpemmer, 3amaum SKoJoTWUecKoW TeHeTHku. OOmme (AMIOUPUYECKHE |
TEOPETUYECKHE) U CIelHUaIbHble METOAbl HCCIEJOBAHHUS. KOJOTUYECKHMH MOHUTOPHHT.
buonnaukanus.

1.2 Kparkas wucrtopus pa3BUTHS TMPEJICTAaBICHUA O MyTareHax, TepaToreHax u
KaHleporeHax. MicTopus pa3BuTHs IpeACTaBIE€HUI O TeHOTOKCHUKAHTAaX.



1.3 Knaccudukanms MyTareHOB, TEpaTOreHOB W KaHueporeHoB. Kiaccuduxamms
MYTareHoB IO Mpupozae: (uU3HYEeCKHe, XUMUYECKHMEe U  OHOJIOTUYECKHE MYTareHsl.
Knaccugukamuss MyTareHoB 1O  NPOUCXOXKICHHIO: NPUPOAHBIE ¥ AHTPOIIOTEHHBIE
(MpOM3BOICTBEHHBIC, OBITOBBIC H T.1I.).

Tema 2. @usuyeckHe MyTareHbl, TepaTOreHbl W KaHIEPOreHbl MW HX
XapaKTePUCTHKA.

2.1 HNouumzupytomee wuzinyueHue. [Ipupona HOHM3HPYIOMIETO H3Ty4eHUs. VICTOYHMKH
VMOHM3UPYIOLIETO W3JIYy4YCHMs: CIIOHTAaHHBIA PAJMOAKTUBHBIA paclal, TEPMOSACPHBIE pEeaKluH,
KOCMHUYECKHE JIYYH, UCKYCCTBEHHBIE MCTOUHUKU MOHU3UPYIOUIETO U3JIy4eHUs: (MCKyCCTBEHHbIE
PaMOHYKIINBI, SAEPHBIE PEAKTOPhl, PEHTI€HOBCKUE ammapathbl). CBOICTBa HMOHM3MPYIOLIUX
u3NydeHuil. XuMudeckoe 1 OMOIOTHYECKOE IEUCTBUE MOHU3UPYIOIIETO U3TyUCHHUS.

2.2 YnpTpaduoJeTOBOE M3IIydyeHHE, €ro HCTOYHMKH, XapaKTepucThka. MyrareHHoe
JIEIICTBHE BBICOKUX TEMIIEPATYP.

Tema 3. Xwumuueckme MyTareHbl, TepaTOreHbl W KAHLIEPOreHbl W HX
XapaKTePUCTHKA.

3.1 XumHuuecKkue MyTareHbl: ajlKaJIOWJbl (KOJXUIUH, BUHKAMUH W Jp.); OKHCIHUTEIH U
BOCCTAHOBUTENIM (HUTPAThl, HUTPUTHI, AKTUBHBIE (OPMBI KHCIOPOJA); HUTPOIPOU3BOJHBIE
MOYEBUHBI (HUTPO30OMETUIMOUYEBHHA, HUTPO30ITUIMOYEBUHA, HUTPO30JUMETHIMOUYEBHUHA);
HECTULIU/IbI; HEKOTOpble MHIIEBbIE JJ100aBKM (HampuMep, apoMaTHYECKue YIIeBOJOPOJIbI,
[IUKJIaMaThl); TMPOIYKTHI MepepaboTKu He(TH; OpPraHWYECKHE PACTBOPUTENH; JIEKapCTBEHHBIC
npenapatbsl (HampuMep, LUTOCTAaTUKH, Mpernaparbl pPTYTH, HMMYHOJENPECCAHThl) M HX
XapaKTEePUCTHUKA.

3.2 XuMu4ecKkre MyTareHsl IpsMoro 1eicTBus (CoeIMHEH s, PEaKLIMOHHAs CIIOCOOHOCTb
KOTOPBIX JocTarovHa s xumudeckor momupuranmu JIHK, PHK u HexkoTOphix OenkoB) u
MyTareHbl HeNpsMOro JedcTBUs (BELecTBa, KOTOpble caMU 10 ce0e MHEpPTHbI, HO
IpeBpalaloTCsT B OpPraHW3ME B MYTareHbl, B OCHOBHOM B pe3yibTare (hepMEHTATHBHOTO
OKUCJICHHUS).

Tema 4. bBuojgormyeckue MyTareHbl, TePaTOreHbl W KAHLEPOreHbl H HX
XapaKTepPUCTHKA.

4.1 buonoruyeckre MyTareHbl: HEKOTOpbIE BUPYCHI (BUPYC KOpH, KpacHyXH, T'PHIIA);
OPOAYKTHl O0OMeHa BewlecTB (MPOAYKTHI OKUCJIEHMSI JIMIIMJIOB); AHTUI€Hbl HEKOTOPBIX
MHUKPOOPIaHU3MOB. XapaKTepUCTUKA ONOIOTHYECKUX MYTareHOoB.

Tema 5. IHK-penapauus 1 uMMyHHasi cucTemMa.

5.1 JIHK-penapaTuBHblE TpoLecChl U TOCIEACTBUS BO3JCHCTBUS Ha OpraHu3M
MyTareHOB, TEpaTOT€HOB W KaHIEpOreHoB. TemHoBas, cBeroBas u SOS pemnapauuu.
Crumynarops! JJHK-penapanun.

5.2 Pomp WMMYHOKOMIIETEHTHOH CHCTEMBI B 3allUT€ T€HETHYECKOTO0 TOMeOocTas3a
opranuszMa. Ponb 1MM(pOLHUTOB-KMIUIEPOB B YCTPAaHEHMM IOTEHIUAIBHO PAaKOBBIX KIETOK B
opranusme. HMMmyHozenpeccuss M MyTalMOHHBIE IIPOLIECCHI B opraHusme. Bo3spacTHble
W3MEHEHUS B 3alIUTe TEHETUYECKOTO TOMEOCTa3a OpraHu3Ma.

9. Tekyummii KOHTPOJIb MO TUCHUTLITAHE

Tekymuii KOHTpPOJb MO JIUCHMUIUIMHE IPOBOAUTCS IYTEM KOHTPOJIS ITOCELIAEMOCTH,
MIPOBEICHUS KOHTPOJBHBIX padOT, TECTOB MO JIEKIIMOHHOMY MaTepHally u pukcupyercs B popme
KOHTPOJIbHOM TOYKH HE MEHEE OJHOTO pa3a B CEMECTP.

10. Mops1ok MpoBeaeHUsI U KPUTEPUH OLEHHUBAHUS MPOMEKYTOYHOM aTTeCTAUH

3a4deT B TpeTheM ceMecTpe IPOBOJAUTCSA B YCTHOM opMe coOeceoBaHus 110 BOIIPOcaMm,
MIPOBEPSIONTUX NOoCcTHx)eHue nHankaTopa UTTK-1.1.
[IpuMepHBIil nepeyeHb TEOPETUYECKUX BOIIPOCOB!
1. Kparkas wucrtopus pa3BUTHs TPEACTaBICHUNH O MyTareHax, TepaTOreHax |
KaHIIEpOoreHax.



Knaccugukaius MyTareHOB, TepaTOreHOB U KaHIIEPOT'€HOB

Du3n4YecKue MyTareHbl, TEPATOr€HbI U KaHLICPOTE€HbI U UX XapaKTEPUCTHKA

CBoiicTBa MOHM3HMPYIOIUX W3TyYeHUH. XUMHUYECKOe M OMOJIOTHYECKOe JIeiicTBHE

MOHU3UPYIOLIETO U3ITYy4CHHUS.

VYibrpaduoneroBoe U3nyyeHue, ero MCTOYHUKH, XapaKTePUCTUKA.

MyTareHHoe AelCTBHE BBICOKMX TEMIIEpATyp

XHUMHYECKUE MYTareHbl, TEPATOreHbl U KAHLIEPOI'€HbI U UX XAPAKTEPUCTUKHU

XUMHUYECKUE MYTareHbl: aJIKaIoubl (KOJIXUIKUH, BAHKAMUH U 1Ip.).

XHWMHUYECKHNE MYTAreHbl: OKHUCIUTEIN W BOCCTAHOBUTENM (HUTPAThl, HUTPUTHI,

aKTUBHBIE (POPMBI KHCIOPO/a); HUTPOIIPOU3BOAHBIE MOUYEBHHBI.

10. Xumuueckue MyTareHbl: MECTUIHbI, HEKOTOpPbIE NHILEBBIE J00aBKH (HarpuMmep,
apOMAaTUYECKUE YIIIEBOIOPO/Ibl, IIUKIAMATHI).

11. Xumudeckue MyTareHbl: TMPOAYKTHI TMepepabOTKu  HePTH; OpraHMYecKue
pacTBOPUTEIIN;

12. Xumudeckne MyTareHbl: JIEKapCTBEHHBIC TIpemaparbl (HampuMep, IUTOCTATHKH,
Ipenaparsl pTyTH, MMMYHOJIETIPECCAHThI) U UX XapaKTepUCTHKA.

13. Buonoruyeckre MyTareHbl, TEPATOr€Hbl U KAHIIEPOTCHBI HX XapaKTEPUCTHUKU

14. Buonoruyeckue MyTareHbl: HEKOTOPbIE BUPYCHI (BUPYC KOpPHU, KpPAaCHYXH, I'PHUIIA);
IIPOJIYKTHI OOMEHA BEIIECTB (IIPOYKThl OKUCIIEHUS JTUIHI0B); aHTUT€Hbl HEKOTOPBIX
MHUKPOOPIaHU3MOB. XapaKTepUCTUKA OUOJIOTHYECKUX MYTareHOB.

15. JIHK-penapatuBHble mpolecchl M MOCIEACTBUS BO3ACUCTBUS Ha OPraHU3M
MYTareHoB, TEPATOI€HOB U KaHLIEPOI'€HOB.

16. Ponp WMMYHOKOMIIETEHTHOW CHCTEMBI B 3alIUTE€ T'€HETHYECKOTO TOMEOCTasa

OpraHmsma.

o

©o~No O

Kpurepun nenndhepeHInpoBaHHOM OIICHKH 3a4ueTa:

«3auTeHO» — MOJIHOE TOHUMAaHUE CUTYaIH, YETKOE U apryMEHTHPOBAaHHOE 0OOCHOBaHHE
IIPEJIaraéMoro PpEeIeHUs, 3HAET IIOHATHUS W OCHOBHBIE TEpPMHHBL. JloIyckaercs 4acTU4yHas
apryMeHTalus U HEIOJIHOE UCIIOIb30BAHNE CIIELIMAIILHON TEPMUHOJIOTHH.

«He 3aureHO» — HET 4YETKOrO INOHUMAHUSA WM OTCYTCTBHE IOHMMAHMS CUTYAllMH,
OLIMOKHM B apryMEHTAllUM NpeajaraeMbIX pelIeHui, He 3HAeT M He UCHOIb3YyeT CHEelHaIbHYIO
TEPMHUHOJIOTHIO.

11. YueOHO-MeTOOAMYECKOE O0ecIeueHne

a) OLleHOUHbIE MaTepualbl TEKYILIEro KOHTPOJS U IPOMEXKYTOUYHOM aTTECTAllUU I10
JUCLHUTIIINHE.

0) [1nan ceMuHapcKUX / IPAKTUUECKUX 3aHATHUH 110 AUCLHUIIIMHE.

B) MeTtoanveckue yKa3aHus 10 OPTraHU3alUul CaMOCTOSITEIbHOI PaboOThI CTYICHTOB.

12. Mlepeuyens y4yeOHOI TUTEpaTYyphI U pecypcoB ceTu UHTEepHeT

a) OCHOBHas JIUTEpaTypa:

1. Boukos, H. I1. Meaumuuckas renetvka : yaeonuk / mox pen. H. I1. boukosa. —
Mocksa : I'90TAP-Menua, 2018. — 224 c.

2. I'enerunka : yueOHuK a1 By30B / H. M. Makpymms, FO. B. Ityraraps, E. M.
MakpymuHa [u ap.] ; oA peaakiuei 1. c.-X. H. [u ap.]. — 3-e 3., nepepad. u gom. — CaHKT-
[TetepOypr : Jlans, 2021. — 432 c.

3. Kumynés, M. @. Obmast u MoJnekyssipHas reHeTuka : y4e0. mocobue ais By3oB / U.
®. Kumynés; mox pen. E. C. bensea, A. I1. AkudbeBa. — 4-¢ u3a. , crep. — HoBocubupcek :
Cubupckoe yHHBEepcUTETCKOE M3AaTenbeTBo, 2007. — 479 c.

4. XKyuenko, A. A. Tenetuxa / A. A. Kyuenko, 0. JI. I'yxos, B. A. Ilyxanbckuit —
Mocksa : KomocC, 2013. — 480 c.

0) IOTIOJTHUTEIbHAS TUTEPATYpA:



1. T'onuaposa, P. . LlenoCTHOCTh TeHOMA: MCCIEIOBAHUS HA JUM(OIMTAX YeIOBEKa :
moHorpadus / P. W. I'onuaposa, T. JI. Kyxxup, H. CaBuna ; mox. pen. JI. B. XoTsineBa. —
Saarbrucken : Palmarium Academic Publishing, 2012. — 186 c.

2. Kagues, A. K. I'enerrka. HacinencTBeHHOCTh 1 M3MEHUHMBOCTD U 3aKOHOMEPHOCTH UX
peanu3zanuu : yuebnoe nocodue / A. K. Kanues. — 2-e u3z., ucnp. — Cankr-IlerepOypr : Jlans,
2020.-332c.

3. Kocrepun, O. 3. OcnoBbl reHetuku. Y. 2. XpOMOCOMHBIE IEpPECTPOIKH,
NOJIMIUIONANS. W aHEYIJIOUJusl, MOOWJIbHBbIE TI'E€HETHMUECKHE DJJIEMEHThl U T'eHEeTUYecKas
Tparcopmalysi, TeHETUKA KOJMYECTBEHHBIX MPHU3HAKOB W TOMYJSAIMOHHAS TCHETHUKA : yd4eO.
nocobue : B 2 4. / Kocrepun O. 3. — Mockga : HoBocubupck : PULL HI'Y, 2016. — 248 c.

4. MonexymsipHass M KJIETOYHAs paJHallMoHHAs OumoJorust [DIEKTPOHHBIM pecypc] :
yueOHnoe nocodue / A. H. barsn u np. — Munck : Bemmiimas mkomna, 2021. Pexxum moctyma:
https://www-studentlibrary-ru.ez.lib.tsu.ru/book/ISBN9789850633125.html.

B) pecypchl cet IHTepHEeT:

1. Microsoft Academic Search — academic.research.microsoft.com/

2. ScienceDirect — www.sciencedirect.com/

3. Union for International Cancer Control — _https://www.uicc.org/

4. Axanemus Google Scholar — scholar.google.com/

5. BaBwioBckoe ~ o0miecTBO  reHEeTHMKOB W cenekmuonepo  (BOI'mC)  —
https://www.vogis.org/vogis.php?p=des7vogis

6. MexayHapojHoe areHTCTBO 1o u3ydenuto paka (MAUP) / International Agency for
Research on Cancer (IARC) — https://www.iarc.who.int

7. Hayunas snextponHas 6ubaroreka — elibrary.ru/querybox.asp

8. Peectp poccuiiCKMX OJJIEKTPOHHBIX HAYYHBIX W3AAHUNA, 3apETUCTPUPOBAHHBIX B
rocynapctBenHoit cucreme «MudopmPeructp» — db.inforeg.ru/eni/vakList.asp

9. Poccuiickoe 00111eCTBO MEAUIIMHCKUX TeHeTHKOB — http://romg.org/.

13. Mlepeuens HHPOPMAIMOHHBIX TEXHOJIOTUIA

a) JTUIIEH3MOHHOE M CBOOOTHO pacmpoCcTpaHsIeMoe MPOrpaMMHOE O0ecTieueHue:

— Microsoft Office Standart 2013 Russian: maker mporpamMm. BKIiO4aeT 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);

— yOaMYHO AOCTYIHBIE o0sauHble TexHosnoruu (Google Docs, SInnekc Auck u T.11.).

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 Koncynbsrant crynaenra — http://www.studentlibrary.ru/
— O6pasoBatenbHas miardopma FOpaiit — https://urait.ru/
— 9BC ZNANIUM.com — https://znanium.com/
— 9BC IPRbooks — http://www.iprbookshop.ru/

B) nipodeccoHaIbHbIe Oa3bl JaHHBIX:

— Human Genome Mutation Database (HGMD) — http://www.hgmd.cf.ac.uk
— Online Mendelian Inheritance in Man (OMIM) — https://www.omim.org/
14. MaTepuaabHO-TeXHHYECKOe ofecrieyeHme

AyauTopuu 1Sl TPOBEICHUS 3aHATUN JIEKIIMOHHOTO THIIA.


https://www.uicc.org/
https://www.vogis.org/vogis.php?p=des7vogis
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/

Aynutopun JUisi TPOBEACHUS 3aHATHM CEMHHAPCKOTO THUIA, WHIUBUAYAIbHBIX U
IPYIIOBBIX KOHCYJIBTALMM, TEKYIIETO KOHTPOJIS U IPOMEKYTOYHON aTTECTALINH.

[Tomerienust Iss cCaMOCTOSITENNFHONW paboTHI, OCHAIEHHBIE KOMIBIOTEPHONH TEXHUKOH U
JOCTYNIOM K cetu MHTepHeT, B 3JIEKTPOHHYI0 HMH(OPMAIMOHHO-00pa30BaTEIbHYIO CpeNy U K
UH(POPMALIMOHHBIM CIIPABOYHBIM CUCTEMaM.

15. Uudopmanusi o pazpadboTunkax

Wnbunckux Hukonait HukonaeBud, IOKTOp OHONOrMYECKHX HayK, buonorndyeckuit
UHCTHUTYT, Kadepa SKOJOTUH, IPUPOIOOIb30BaHUS U SKOJIOTHYECKON HHKEHEPHH, ITpodeccop.



