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1. HEJIX U 3BAIAYU TUCITATTJIMHBI

Hean aucummaMubl - H3yd4eHHE CTYJACHTAMHM OCHOB COBPEMEHHOIO COCTOSHMS OOwel U
BETCPHHAPHOH TCHCTHKH, IOJYYCHHE HAYYHBIX, TCOPETUUYECKMX M TPAKTHUYECKHX 3HAHWH 110
TCHETHYECKOH JHArHOCTUKE M IPOMUIAKTHKE HACIEACTBEHHBIX AHOMAIHH H O0Je3Hel ¢
HACJIC/ICTBEHHOH MPE/PACTIONIOKEHHOCTIO JUIS MCIIONB30BAHUS UX B IPAKTHKE BETEPHHAPHOH
CEJIEKLIUH.

OcHOBHBIMHU 3aJa4aMH BETEPHHAPHON MEHETHKH ABJISIOTCS:

-H3YUYCHHE TEHOMA PAIMYHBIX BHIOB CENbCKOXO3SHCTBEHHDBIX YKHBOTHBIX, HacClIeICTBEHHBIX
AHOMAJIMH, MYTallMOHHOI U3MEHYUBOCTH U bonesnei c HAacJIeJICTBEHHOH
[IPE/IPacIoIOKCHHOCTLIO, OCBOCHHE COBPEMEHHBIX METOI0B AHATHOCTHKH CKPHITBLIX HOCHTEIEH
F€HETHYECKUX Je(EKTOB.

-M3Y4YCHHE BIHUSHHUS BPEJHBIX BEINECTB Ha HACJIEJACTBEHHOCTh M YCTOMYHBOCTH KHBOTHBIX K
0OJIE3HAM, MOUCK MapKepOB YCTOWYMBOCTH M BOCIPHHMYHBOCTH, CO3JAHHE PE3UCTEHTHLIX K
00JIe3HM IMHUH, THIIOB, M HOPOJ] XXMBOTHBIX C HU3KHM F'€HETHYECKHM TPY30M.

2.NIEPEYEHD INIAHUPYEMBbIX PE3YJBTATOB OCBOEHMSI 110 JJUCIUILIMHE
(MOAYJIKO), COOTHECEHHBIX C IVIAHUPYEMBIMU PE3YJIbTATAMHU
OCBOEHMSI OBPA30OBATEJIbHOM IIPOI'PAMMBI

Kommerenunn  obywaromerocs, (GopMupyemble B  pe3yabTare  OCBOSHHS
JUCIHUTIHHBI

Vi3yuenue JMCHUIITHHEL T0JDKHO cOPMHPOBATE CIIEAYIOIIHE KOMIIETEHIIH:

a) Obmenpodeccnonaabupivu Komnerenuusavu (OITK)

- Cnocoben ocymecTBIATs TPOhECCHOHANBHYIO JeATENFHOCTD ¢ YYETOM BJIMSHHS Ha
OpraHu3M XMBOTHBIX IIPUPOHBIX, COLHAILHO-X03AUCTBEHHBIX, FT€HETHUECKUX U YKOHOMHUECKUX
daxropos (OI1K-2)

OIIK-2.1. OcymecTBnger npo(ecCHOHAIBHYIO JESATENBHOCTh C yYETOM BIIHSHHS
NPUPOTHO-TEOrpahUUECKHX YCIOBHI HA OPraHH3M

YKUBOTHBIX

OIIK-2.2. OcymecTtBiaser TpPoQecCHOHANLHYIO JIEATENBHOCT C  yYETOM  BIHSAHHS
IPHPOJHBIX U FEHETHIECKUX (JAKTOPOB HA OPraHU3M

YKHUBOTHBIX

OIIK-2.3. OcymectpiseT NpodecCHOHANIBHYIO NEATENBHOCTE C YYETOM COIHANbHO-
XO3SHCTBEHHBIX M 3KOHOMHYECKHX (DaKTOPOB

- CmocoGeH 000CHOBLIBATE H PEAIH30BBIBATE B MPOGECCHOHAIBHON AESTEBHOCTH
COBPEMCHHBIE ~TEXHOJOTMH C HCIIOJIB30BAHHEM IMPHOOPHO-HHCTPYMEHTAIBHOH 0a3bl W
HCITIOJIL30BAaTh OCHOBHEIE CCTCCTBCHHBEIC, 6HOJIOFH‘-ISCKHC H HpO(bCCCI/IOHaJ]beIe IIOHATHA, a TAKXKE
METOJEI TIPH pelieHnu obmmenpodeccHonanbubix 3anay (OITK-4).

OlIK-4.1. Hcnonwsyer 6a3oBble MOHATHS MaTEeMaTHKH, a TakKXe MaTeMaTHYeCKHE,
CTaTHCTHYECKHUE H KOJIMUCCTBEHHBIE METOIBI IIPH PellleHHH 00mmenpodeccHoHaNbHbIX 3a/au

OIIK-4.2. crnonb3yeT OCHOBHBIC €CTECTBEHHBIE, OHOJIOTHYECKHE H TPO(eCCHOHATBHBIE
MIOHSATHS

OIIK-4.3. Braneer HaBbIKaMu paGoTBI CO CHENMAIM3HPOBAHHBIM 00opyIoBaHHEM IS
peali3alnyi IMOCTaBJIEHHBIX 3a/la4 MpPH IPOBCICHWH HCCIEIOBAHUN M pa3paboTKe HOBBIX
TEXHOJIOTHH.



3. MECTO JUCIHHUIIIMHBI B CTPYKTYPE OITOII

Jucunmmna b1.0.30 «BerepunapHas reHeTrkay 0THOCHTCS K 0053aTeNbHBIM JIHCIHILIMHAM
broka 1 yuebmoro mama wanpasnenus noprorosxn 36.03.01  «Berepunapno-canutapHasi
dKenepTusa». OCBanBaeTCs BO 2 ceMeCTpe — O4YHadA, 0YHO-3a04Has (BeuepHss) (popMbl 06yueHns, Ha |
Kypce 3a04HOi (hOpMBI 00yUCHHS,

HavanbHele (MCXOfHBIE) 3HAHHS, yMEHMS, OOIIEKYIBTYpPHBIE H npodeccHoHaNbHEIE
KOMIIETEHIIMH Y CTYACHTA, HEOOXOIMMBIC Ul M3YUYeHHS JHCLMILIMHBI, TONYYEHBI NMPH H3yYCHHH
KypCOB MaTeMaTHKH, OHO(PH3UKH, OPraHHIeCKOH U GHONOTHYCCKON XUMHU, aHATOMHUH, (PH3HOJIOTHH
JKHBOTHBIX, THCTOJIOTUH, LIUTOJIOTHH U SMOPUOJIOTHH, 300JI0THH U SKOJIOTHH KHUBOTHBIX.

Kype «BeTepunapnas reseTikay sBISeTCs 0OCHOBOMOATAIONIMM JUIS H3YUEHHS ClIEIYIONHX
JMCUMIUIMH:  Pa3BeJICHHC C OCHOBAMM YacTHOH 300TEXHHH, BHPYCOJIOTHS M OHOTEXHOJIOTHS,
BETEPHHAPHAs MHUKPOOHOJIOTHS M MHUKOJIOTHS, MMMYHOJIOTHSI. 3HAHHS M0 BETEPMHAPHOH I'eHEeTHKE
MMEIOT BAKHOC 3HAYCHUE NPH U3YYEeHHUH [IAaTOJIOrHYeCKOi (PH3MOIOrMH, KIMHUYCCKON AHATHOCTHKH
M IPYIHX CIIENHATBHBIX BETEPUHAPHEIX JIUCIUIIINH.

4. OFbEM JUCHUIIIMHBI “BETEPUHAPHASI TEHETUKA”

4.1. O0bem aucuunIMHbI «BeTepuHapHas reHeTHKaY /st 04HOI GOPMBI 00y UeHHs
O6mast Tpy10eMKOCTH AMCHHUILIHHBI COCTABIAET 3 3a4YeTHBIX eIHHHII

Bup yuebHoit paborsl Beero Cemectper
4acoB 2
AyauTopHbIe 3aHATHSA (BCero) 50 50
B ToMm uncre: - -
Jlexknuu, B TOM 4ynciie 16 16
HUHTEPaKTHBHbIE (hOPMBI
[IpakTHyecKye 3aHATHs, B TOM YKCJIE MHTEPAKTHBHEIC 34 34
(hOpMEI, U3 HHX:
- IpaKTHYeCcKas MOJr0TOBKA 6 6
CamocrosnTeanHas padora (Bcero) 58 58
But npomexcyTouHoi aTTectanuu (3auer, 3K3aMeH) 3a4erT 3ayer
O0mas Tpy10eMKOCTh Yachl/3aUETHBIE €IUHHIIBI 108/3 108/3

4.2. Oobem qucnunanebl «BerepuHapHas reHeTHKa» s 09H0-3209HOI dhopmbl 00y4eHus
OGmas Tpy10eMKOCTh IMCUMIIMHBI COCTABISACT 3 3a4eTHBIX eXHHHI

By yuebHoit paboTsl Bcero CemecTpbl
4acoB 2
AyauTopHBIe 3aHATHS (BCEro) 38 38

B tom gucie; - -
JleK1MH, B TOM 4uclie

12 12
HUHTEPAKTHBHBIE (hOPMBI
[IpakTyeckue 3aHATHS, B TOM YHCIIE HHTEPAKTHBHEIC 2 2
(GopmBbl, H3 HUX:
- IIPaKTHUYECKasl TOATrOTOBKA 6 6
CamocrosTensHas pabora (Bcero) 74 74
Bui npoMexyTOuHO# aTTecTaluu (3a4eT, 3K3aMeH) 3auer 3a4yer
O6mas Tpy10eMKOCThLYACK]/3aUETHBIC €THHHIILI 108/3 108/3




4.3. O6vem ancuunannel «BerepuHAPHAS reHeTHIA» /LIS 32049HOI POPMBI o0yueHust
O6masi TpyA0eMKOCTh IHCHHILINHBI COCTABASACT 3 324eTHBIX eHHHIL

Bup y4yebHoit paboTer Beero Cemectp 1
4acoB 1 Kypc
AyauTOpHbIE 3aHATHS (BCEro) 10 10

B toMm uucie: - -

Jlexuuu, B TOM 4HCIIE

8 8
HHTEPaKTHBHBIE (hOPMBI
[IpakTnyeckas 3aHsTHS 6 6
CamocrosiTeibHasi paGoTa (Bcero), H3 HUX: 94 94
IlpakTH4Yeckasi MOAroTOBKA 6 6
KCP 4 4
Bun mpomeixyTodHO# aTTecTanuu (3ayeT, 3K3aMeH) 3a4er 3avyeT
Obmast Tpy/10eMKOCTE Yachl/3aUeTHBIE €IHHHAIE] 108/3 108/3
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6. IEPEYEHb YYEBHO-METOJUYECKOI'O OBECIIEYEHUS 1151
CAMOCTOSITEJBHOH PABOTBI OBYYAIOIIUXCA 110 JUCHUTIIMHE

6.1. MeToanueckue yka3zaHus A1l CaMOCTOSITEILHOM paboTsI

L. Kysnenosa T.II., Kpyrukosa A.A., bemukosa A.O. BeimonHeHHe KOHTPOIBLHOMN
paboThl st 00yyarommXcs 3209HOH GopmMbl 00yUeHHs PaKyIbTeTa BeTepHHAPHOM MEIUIMHBI 10
quciuiuiiHe "Berepunapuas renetuka // YuebHo-Meromueckoe mocobue / Cankr-Iletep6ypr,
000 "UzpnarensctBo BBM" 2024.- 44c.

2 Kurayes A.U., Ykonos ILU., lapacekuna O.T., Tletyxos B.JI. Ilpaktukym mo
BeTepuHapHoi revetuke M. Kosoc, 2012,
3. YuebHo-MeTonMueckoe 10coOie 110 OPraHu3alMM CAMOCTOSATENLHOH pPaGoThl

CTY/IEHTOB 110 HAIIPAaBJICHUAM IOArOTOBKH, peanusyeMbiM B CITOI'ABM [DnexTponHbli pecype]
/' A.A. Cyxunu [u jip.]; CTIGIABM — CII6.: U3x-8o CTIGIABM, 2018. — 67 ¢. — Pexum ocTyma:
https://ebs.spbgavm.ru/MarcWeb2/Default.asp (nata o6pamenus: 27.06.2025)

6.2. JIutepaTypa JJIs caMOCTOATEIbHOI PaboThI

1. MoutekynisipHble METOIBI HCCIECJOBAHMH B I'€HETHKE M BETCPHHAPHH: yueOHO-
Metoandeckoe nocodue / coct.: [1. M. Ykonos, 10. B. Mykuii; MCX P®, CITI6I ABM. - Caukr-
Ilerepbypr: CIIOBI'ABM, 2017. - 29 ¢. — URL: :MouiekyispHble METO/IbI HCCICJIOBAHNN B
TCHETUKE M BeTepHHAapuu VYKoJ0OB (nata obOpamenus: 21.06.2024). - Pexum poctynma: Ui
apTopH3. moyib3zoBarenei Db CII6IYBM.

2. Yxosos, ILU. I'eneruka u cenexuust peid: yuebuoe nocobue / IL.U. Yxonos.,JI.H.
Ilpucrau., O.T'". [llapackkuna. — 1. — Cankr-TTetepOypr: Kagpo, 2022. — 214 ¢. — [SBN 978-
5-906371-32-4. — Texct: oneKTpoHHkIi // DnextponHas Gubnuoreunas cucrema Elibrica: [caiit].
— URL: https:/elibrica.com/926daf51-2e50-4dac-8519-d88f3e6f172f (mata obparienmus:
18.06.2024). — Pesxxum jpoctyna: s aBTOPU3UP. N0JIb30BATENCH

3. Betepunapnas reneruka: yueGuuk / [Teryxos Banepuii Jlaspentrenuy, Xurauen
Amnaromuit Usanosuy, Hazapopa ["anuna AnekcanjpoBHa. - 2-e w3, nepepab. u jion. - Mocksa:
Koioc, 1996. - 384 c. : ni1. - (YueOHHKH 1 yyeOHbIe I0COGHS IS CTYICHTOR BBICIIHX YIeOHbIX
3aBe/IeHuH). c.

4. I'eneTnka »MBOTHBIX: cOOpHUK 3a1a4: yueOHOe nocobue / A. I'. Makcumos, B. B.
Oemok, H. B. MBanosa, H. A. Makcumos. — Ilepcuanosckuit : Jlonckoit TAY, 2021, — 142
c.— Texer: onexrponneiii / Jlanp : osnexrponHHo-6MOaMoTeuHas cucreMa. — URL:

https://e.lanbook.com/book/216569 (nata obpamenns: 18.06.2024). — Pexum moctyma: juis
aBTOPH3. MOJIL30BATEJICH.

5. I'enomHas cenekuus sKuBOTHRIX: MoHOTpadus / Beiep Jik. 1. ; nayu. pej. nep. ¢
auri. K. B. Ilnemsamos. - Cankr-Tlerepbypr : Ilpocnexkt Hayku, 2018. - 207 c¢. URL:
http://prospektnauki.ru/ebooks/books/copypaste/genomsel3.php (mata obpamenns: 18.06.2024).
— Pesum JlocTyiia: Juist aBTOPH3MP. [0JIb30BaTe e

6. Harnsiinas remetuka: mep. ¢ anrt mox pex. J[.B. PeGpukoma; mep. H.C.
Tuxomupos / Ilaccapr D6epxapa. - 3-¢ usj. - Mocksa: Jlabopatopus 3nanwuii, 2022. - 508 ¢.: ui.
- (Harnsaguas Meaumnuna).

7. Ilpakrukym mo renetuke: [gomyneno MCX P®]: yuebHoe nocobue / Kapmanosa
Exarepuna llerposna, Bonros Anaronuit EQpemosuu. - [lerposzasosck : Ietpl'V, 2004. - 204 c.
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7. IIEPEYEHb OCHOBHQﬁ U JIOTIOJIHUTEJIbHOM JIMTEPATYPBI,
HEOBXOJUMOMU JJIA OCBOEHUS JTUCHUIIJIMHBI

a) OCHOBHAafA JIUTEpaATypa:

L KuraueBA.W., Yxonos ILU., Illapacekuna O.I'., Ileryxor B.JI. IlpakTtikym 1o
BeTepuHapHoil renetuxke M. Konoce, 2011.
2. Betepunapnas reneruka: yueonuk / [letyxos Banepwuii Jlaspentresny, urauen

Anaronuii MBanosuu, Hazaposa ["anuna AnekcannpoHa. - 2-¢ u3f., nepepab. u jom. - Mocksa:
Kouoc, 1996. - 384 ¢. : un. - (Yuebuuku u yueGHbIe 10COOHS IS CTYIEHTOB BBICIIUX Y4eOHBIX
3aBeJIeHUH). C.

3. Kapmanora, E.IL [Ipaktukym 1o remeruxe : [nonymeso MCX P®] : yuebnoe
nocobdue / E. I1. Kapmanosa, A. E. bonros. - [lerposasojick : [letpl'Y, 2004. - 204 c.

0) JONOJHHTEIbLHASN:

1. MonekynspHBIE METOJBI HCCICIOBAHUNA B I'e€HETHKE M BeTepUHApUH: YueOHO-
Merojyeckoe nocodue / coct.: I1. M. Yxonos, 10. B. Mykuit; MCX P®, CII6I'’ABM. - Cankr-
IerepOypr: CIT6I'ABM, 2017. - 29 ¢. — URL: MonekynspHbIe METObI HCCIICIOBAHU B FeHETHKE
v BeTepuHapuH (nara obpamenus: 27.06.2025). - Pexum noctyna: Juis aBTOpH3. [10JIb30BaTENeH
Jb CII6I'YBM.

2. VYxonos, ILH. I'enetuxa u cenexnus peid: yyednoe nocodbue / [1.M1. Ykonos.,JI.H.
[Mpucrau., O.I'. Hlapacekuna. — 1. — Cankr-IlerepOypr: Ksaypo, 2022, — 214 ¢. — ISBN 978-
5-906371-32-4. — Tekcrt: 21eKTpOHHbIH // DnekTpoHHas dubnnoreunas cucrema Elibrica: [caiit].
— URL: https://elibrica.com/926daf51-2e50-4dae-8519-d88f3e6f172f (mara oOpauienus:
27.06.2025). — PexxuM gocTyna: Juist aBTOPU3HP. M0JIb30BaTe el

3. I"'enoMHas cenekiyst )KUBOTHBIX: MoHOTpadus / Bennep Jlx. U. ; mayu. pen. mep. ¢
auri. K. B. IInemsamos. - Cankr-lletepOypr: Ilpocnekr Hayxu, 2018. - 207 c¢. URL:
http://prospektnauki.ru/ebooks/books/copypaste/genomsel3.php (nara obpamenus: 27.06.2025).
— Pexxum octyna: juist aBTOpU3Hp. MOJIB30BaTENEH

4. Harnannas renetuka: mep. ¢ aurL nox pexn. J.B. Pebpuxosa; mep. H.C.
Tuxomupos / ITaccapr D6epxapa. - 3-e u3a. - Mocksa: Jlaboparopus snanuii, 2022. - 508 c.: ui.
- (Harnsapnas megununa).

8. IIpakTikym 1o reneruke: [ponymeno MCX P®]: yueGnoe nocobue / Kapmanosa
Exarepuna IlerpoBHa, bonros Anaronuit EQpemosuu. - Ierpozasojck: Tletpl'Y, 2004. - 204 c.
9. [Taponsn, M. A. T'eHerHueckue pecypchl CelIbCKOXO3SHCTBEHHBIX KUBOTHBIX :

yuebnux / U. A. Ilapousin. - Canxrt-IlerepOypr : Ilpocnekr Hayku, 2020. - 272 c¢. - URL:
https://www.prospektnauki.ru/ebooks/books/genres.php (nata obpamenus: 27.06.2025). - Pexum
Joctyna: st aBTopus. nosibzosareneit ObC «lIpocnexkt Haykuy.

10. Cymnep, U. JI. Cenexuust KpynmHOrO poratoro ¢KOTa MOJIOYHBIX MOPOI: yueOHoe
nocodue / N.JI. Cymnep. — 2-e u3n., crep. - Cankr-llerepOypr : Ilpocnext Hayku, 2024, — 128 c.
- URL: https://www.prospektnauki.ru/ebooks/books/selecciacrs.php (nara obparenus:
27.06.2025). - Pexum noctyna: ans apropus. nonb3osateneit DBC «IIpocnexkt Haykmy.

Ll Cynnep, U. JI. CeneKIonHo-reHeTHYECKHEe METO/IbI B )KHBOTHOBO/ICTBE: yueOHOe
nocodue / U.JI. Cynnep. - 2-e u3n., crep. - Canxr-IletepOypr : [Ipocnext Hayxu, 2024. — 160 c. -
URL: https://www.prospektnauki.ru/ebooks/books/selectiya.php (;1ara obpanienns: 27.06.2025).
- Pexxum goctyma: ans aropus. nosiszosareieit DBC «ITpocnext Hayku».

14, Kosuxosa, JI.B. Tpaucrennsie xuotHsle : yuebuoe / JI. B. Kosukosa; nmox pe.
Inemsmosa K.B. - Canxrt-Iletepoypr : I[lpocmext Haykm, 2024. - 224 ¢. - URL:
https://www.prospektnauki.ru/ebooks/books/transgen.php (mara obpamenus: 27.06.2025). -
Pexum noctyna: s aBropus. nonb3oBateneit O5C «lIpocnext Haykuy.
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B) nmporpammHoe obecneuyenne H 0a3bl JAHHBIX, HHGOPMANMOHHO-CIPABOYHBIE H
NOHCKOBbIE CHCTEMBbI

1. ObC  «CIIBI'YBM»  https:/spbguvm.ru/student/old/elecronnie-resursi/  (nara
obpamenus 27.06.2025).

2. Cuopapoyno-npaBoBast cuctema «KoucynsTantllmrocy https://www.consultant.ru/
(mata oOpamenus 27.06.2025).

3. Hayunas AEKTPOHHAS oubnmoreka ELIBRARY.RU
https://www.elibrary.ru/defaultx.asp? (nara obpamenuns 27.06.2025).

4, SciPeople — Hayunas cets http://scipeople.ru/ (nara obpamenus 27.06.2025).

5 DeKTPOHHEBIE pecypcel arpapHbIX BY30B

https://spbguvm.ru/student/old/elecronnie-resursi/electron-resurs-dr-vuzov/  (mara obparieHus
27.06.2025).

6. MexyHapoaHas HayKOMeTpHYecKas Oaza JIAHHBIX Scopus
https://www.scopus.com/standard/marketing.uri (nara obpamenus 27.06.2025).

8. IEPEYEHb PECYPCOB UH®OPMAIIMOHHO-TEJIEKOMMYHUKAIITMOHHOM
CETH «MHTEPHET» HEOBXO/IUMBLIE /IJIs1 OCBOEHUS JUCIHUIIJIUHBI

JI7s TOATOTOBKHM K MPAKTHYECKHM 3aHSITHSIM U BBITOJHEHHS CAMOCTOATEIBHOI paboThI
CTYJIEHTBI MOT'YT HUCIIOJIB30BATh cieaytoue Murepuer-pecypcest:

1. https://meduniver.com — MeununacKuit ”HGOPMAITHOHHBI calfT (1aTa obparieHus
27.06,2025);
INeKmpoHHO-0ubIUOMEUHbIE CUCHEMBbI.

1. Dnextponnsle pecypest CII6I'YBM - uhttp://ebs.spbguvm.ru/MarcWeb2/Default.asp
(nara obpaimenus 27.06.2025).

2. Hayunas snextponnas 6utinoreka www.eLIBRARY.RU (mara obpanicrus
27.06.2025).

JJ1st MOAr0TOBKH H BBINOJTHEHHS] CAMOCTOSATEIBLHOM PAGOTHI CTY/IEHTHI MOTYT
HCIO0JIB30BaTh ciaeaywmune HatepHer-pecypcesi:

I http://www.mgavm.ru/ - uadopmannonsnsiii caitt MI'”ABMub. (nara o6paiuenus
27.06.2025).

2 www.Meduniver.com  — MeTUIHHCKHI HHYOPMALMOHHLIH caiiT. (Jlata
obpamenus 27.06.2025).

3. https://www.genome.jp/kegg/ - KHOTCKash YHIMKIIONE/IUS] TEHOB W reHOMOB (1aTa
obpamenus 27.06.2025).

4, https://www.nebi.nlm.nih.gov/ - HauponaipHblil HeHTP OMOTEXHOIOTHUECKOI

uH(popmanuu (nata obpamenus 27.06.2025).

9. METO/IMMECKUE YKA3AHUS JJISI OBYYAIOIINXCS IO OCBOEHUMIO
JUCIHUATIIAHBI

Meronuyeckue peKOMEHAALMH JUIl CTYJICHTOB — 9TO KOMIUIEKC PEKOMEHIAIMi H
PasbACHEHUH, NO3BOJIAIOIUX CTYACHTY ONTHMAIBHBIM 00pa30M OpraHu30BaTh MPOLECC H3YIEHHUS
JAHHOM JIMCLMIUIMHBEL

ConeprxaHHe METOIHUCCKHX PEKOMEH/IAINIH, KAK PABHJIO, MOXKET BK/IIOUATE:

* CoBeTEl IO IUIAHHPOBAHHIO W OpPraHH3allid BPEMEHH, HEOOXOIMMOrO Ha H3yYeHHE
TUCHUIUTMHEL OIMcanue MOCIIe0BATENLHOCTH ICHCTBIH CTYCHTa, HIIH «CICHAPHI H3y4eHHs!
JUCUUIITHHEBIY.

VYTpeHHee BpeMs SBIAETCA CaMBIM IIIOJOTBOPHEIM Ul y4eOHO# paboThl (¢ 8-14 yacos),
3aTeM nocneodeneHHoe Bpems (cl16-19 wacoB) u Beuepree Bpemsi (¢ 20-24 uacos). Camplii
TPYAHBIA MaTepuaj PEKOMEHIYeTCs K H3Y4eHHMIO B HaJale KaX/I0ro BPEeMEHHOro HHTEpBaja
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nociie otasixa. Yepes 1.5 yaca pabotel HeoOxoaum nepepsi (10-15 munyrt), yepes 4 yaca paboTs
nepephIB JIOJDKEH cocTaBATh | yac, YacTbio HAy4yHOM OpraHU3alliy TPY/la SBISIETCs OBJIAJICHHE
TEXHUKOM YMCTBEHHOIO TpyZd. B HOpME CTYIEHT HOJIKEH yIelnsiTh YU4eHHIO 0KoJio 10 yacoB B
neHsb (6 yacoB B By3e, 4 yaca — joma).

- Pexomentanuu 1o pabore HaJ TEKIHOHHBIM MaTEPHAIOM

ITpu noAroTOBKE K JICKIUK CTYJICHTY PEKOMEHTYETCS:

1) mpocMOTpeTh 3alMcH IMpeIIecTBYIONIEH JIEKIIHH W BOCCTAHOBHUTH B TNaMSTH paHee
U3Y4YCHHBIH MaTepual;

2) MOJIE3HO NPOCMOTPETE U MPEACTOSNIMH MaTepHal Oy Iyiei JIeKI1H;

3) ecnm 3aaHa CaMOCTOSATENbHAS HPOPabOTKa OTJENBHBIX (ParMEHTOB TEMBI IIPOLLIOH
JIEKIIMH, TO €€ HaJI0 BBIIOJHUTEL HE OTKJI/IbIBAS;

4) ICUXOJIOTUYECKH HACTPOUTHCS Ha JIEKIIHIO.

Ota paboTa BKJIIOUYAET /[Ba OCHOBHBIX JTaNa: KOHCIIEKTHPOBAHUE JIEKIIHH H TIOCIIEYIONLYIO
paboTy Ha/l IEKIIMOHHEIM MATEPHAIIOM,

ITon KoOHCIEKTHpPOBaHMEM IOAPAa3yMEBAIOT COCTABJICHHEC KOHCIEKTa, T.€. KPaTKOro
NMCbMEHHOTO H3JIOKEHHUS COJACPIKAHHS 4ero-IMO0 (YCTHOTO BBICTYINICHHS — PEUM, JIEKIIHH,
JIOKJIaJa U T.II. WIM TMCbMEHHOTO HCTOYHHUKA — JIOKYMEHTa, CTaThH, KHUTH U T.IL.).

Meroska paboTel NpH KOHCIEKTHPOBAHMH YCTHBIX BBICTYIUICHHH 3HAYMTEHHO
OTJIMYAETCS OT METOAUKH pabOTHI MPH KOHCIIEKTUPOBAHHH ITHCHMEHHBIX HCTOUYHHKOB,

KoncnekTHpyst MHUCEMEHHBIE HCTOYHHKH, CTYJCHT HMECT BO3MOYKHOCTH HEOJHOKDPATHO
[IpOYHTaTh Hy}KHBII:'I OTPBIBOK TCKCTa, IIOPa3sMLICIIHUTL HaJl HUM, BBIICITHUTE OCHOBHBIE MBICIIH
aBTOPa, KPaTKO chOpMyIHpPOBATEL UX, a 3aTE€M 3aNHcaTh. [ IpH HEOOXOUMOCTH OH MOYKET

OTMETHTDL ¥ CBOE OTHOLICHHE K HTOH TouKe 3peHust. Ciyluas e JeKIHI0, CTYAECHT O0IbIIYIO
YacTh KOMILIEKCA YKa3aHHBIX BbIle paboT JIOJDKEH OTKJIAAbIBATh Ha IPYroe BPEeMs, CTPEMSIChH
HCIIOJIL30BATh KaXyI0 MUHYTY Ha 3allMCh JIEKIMH, a HE Ha €€ OCMBICIICHHUE — JIJISl 3TOTO YXKE HE
ocraercsi BpeMeHH. [lo3ToMy IpH KOHCHEKTHPOBAHHH JICKIHH PEKOMEHAYETCS Ha KaKloii
CTpaHHUIE OTAEIATE OIS I OCTIeIYIOIINX 3aliuceil B JIONOJIHEHHE K KOHCIIEKTY.

3amucaB JIGKIMIO WJIH COCTaBHB €€ KOHCIIEKT, He CJIEJAYeT OCTaBlIsATh paboTy Haj
JICKIHOHHBEIM MaTepHaJloM JI0 Hayaja NOJINOTOBKM K 3avery. HyXHo mpomenaTs Kak MOYKHO
paHblne Ty paboTy, KOTOpas CONPOBOKAAET KOHCIEKTHPOBAHHE MUCBMCHHBIX HCTOYHHMKOB M
KOTOPYIO HE yIaJIoCh CAEIaTh BO BpeMs 3allHCH JICKI[UH, - IPOYECTh CBOU 3aIMCH, paciii(hpoBaB
OTZIENIbHBIE COKPALEHHs, IIPOAHAIN3HPOBATE TEKCT, YCTAHOBUTH JIOTHUECKHUE CBSI3H MEXIY €ro
JIIEMEHTaMH, B PsAJIE CJIy4aeB MOKa3aTh MX I'paHUyuecKHd, BBIACIUTE TJIABHBIC MBICIIH, OTMETHTE
BOIIPOCHI,  TpeOyIOIHME  JONOJHHUTENLHONH — 00pabOTKM, B  YacTHOCTH, KOHCYJIbTAI[HH
IIPEnoJIaBaTessl.

ITpu paboTe HaJ TEKCTOM JICKIUH CTYICHTY HE0OXO0auMO 00paTHTh 0c000€ BHUMAHHUE Ha
npo0JieMHBIE BOIPOCHI, TOCTABICHHEBIC TIPETIOIaBaTeIeM MIPU YTEHHH JIEKIHH, a TAKXKE Ha ero
3aaHusl ¥ peKOMEHIalMH.

Jnst KaxkJ1oM NEKIHH, IPaKTHYECKOT0 3aHITH U 1abopaTopHO# paboThI MPHUBOIATCS HOMED,
Tema, TIepeueHb paccMaTPUBACMBIX BOIPOCOB, 00BEM B 4YacaxX M CCHUIKM HA PEKOMEH/YEMYIO
nutepatypy. g 3aHATHH, MPOBOJUMBIX B HHTEPAKTHBHBIX (OpMax, JIOJDKHA YKa3bIBATHCS HX
OpraHu3anHoHHas (opMma: KOMIIBIOTEpPHAs CHMYJISIMs, JIeJOBas MJIM pojieBas Mrpa, pasdop
KOHKPETHOI CHUTyalluH U T.[I.

* PexoMeHaliuu Mo MOTOTOBKE K IIPAKTHYECKUM 3aHSATHSIM

[IpaxTuueckue (ceMUHApPCKHUE) 3aHATHS COCTABJISIOT BAXKHYHO YacTh HPO(ecCHOHaIbHOM
IIOJArOTOBKH CTYJACHTOB. OCHOBHAs 1I€JIb IIPOBEICHUS IMPAKTUYECKHX (CEMHUHAPCKUX) 3aHATHIT -
(GopMHpOBaHHE Y CTY/IEHTOB aHAJMTHYECKOTO, TBOPUCCKOTO MBIIUICHHS IyTeM MPHOOpeTeHUs
NPaKTHYECKUX HaBBIKOB. TaK e MpakTHYeCKHe 3aHATHS MPOBOAATCS C LENBIO YriyOJeHHs H
3aKPEIUICHUS 3HAHMH, II0JIyY€HHBIX Ha JIEKIHSIX M B MPOLIECCE CaMOCTOSTEIBHON pabOThI Hajl
HOPMATHBHBIMH JOKYMEHTaMH, Yy4eOHOH M HayyHo# Jsareparypoud. Ilpu mnoarortoBke k
NPAKTHYECKOMY 3aHATHIO /Ul CTYACHTOB HEOOXOIMMO M3YUYHTH WJIH MIOBTOPHTH TEOPETHUECKHUIT
MaTepHal 1o 3aJaHHOH TeMe.
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ITpu moAroToBKe K NMPaKTHYECKOMY 3aHSATHIO CTYIEHTY PEKOMEHIYETCS IPHIEPKUBATHCS
CJIEYIOIETrO alrOPUTMA;

1) 03HaKOMHUTCA C IIAHOM MPEJICTOSINETO 3aHITHS;

2) mnpopaboTaTh IJHTEPATYypHBIC MCTOYHHKH, KOTOPbIE ObLIM PEKOMCHIOBAHBI U
03HAaKOMHTBCS C BBOJHBIMH 3aMEYaHUSIMHU K COOTBETCTBYIOLIMM pa3zeliaMm.

Metomnyeckue ykazanus K MPaKTHYECKHM (CEMHHAPCKUM) 3aHSATHSM [0 JUCIHUIUIMHE
Hapsly ¢ paboueit mporpaMMoi U rpauKoM y4eGHOro mpolecca OTHOCATCS K METOIHYECKHM
NOKYMEHTaM, ONPEIEIAIONMM YPOBEHb OPraHU3alUy U KauecTBa 00pa3oBaTelIbHOTO Mpoliecca.

Coneprxanne NpakTHYECKHX (CEMHHAPCKHX) 3aHATUH (ukcupyeTcs B pabounx yueOGHBIX
nporpaMmax AMCIHMIUIMH B paszenax «llepeyens TeM npakTuueckux (CeMHHAPCKHX) 3aHATHH».

Baxueiimeii cocrarnsromeit mo6oit GopMEI TIPAKTHUECKUX 3aHSITHIl SBISIOTCS 3aaHMSL.
OcHoBa B 3a/laHUH - IPUMEP, KOTOPBIH pasOHpaeTcs ¢ MO3KIMI TCOPHH, Pa3BUTOI B Jekiuy. Kak
MpaBHJIO, OCHOBHOE BHUMAHHME y/IeNAeTcs (JOPMUPOBAHUIO KOHKPETHBIX YMEHHH, HAaBBIKOB, UTO H
OIpeNesIeT COJCPIKAHUE JEATEIBbHOCTH CTYJEHTOB - PellleHHe 3ajady, JlabopaTtopHbie paboThl,
YTOUHEHHE KaTeTOPHil M MOHATHH HAayKH, ABJISIOIIMXCS PEINOCHITKON TPABHIIBHOTO MBIIIJIEHHS
1 peyu.

[TpakTHueckue (CeMHHAPCKKE) 3aHSITHSI BBIOJIHSIIOT CJI€IYIOIIUE 3a/auM:

- CTHMYJHMPYIOT PEryjsgpHO€ H3yYeHHE pEKOMEHIYEeMOH JIUTepaTyphl, a TaKxke
BHUMATEJIbHOE OTHOIIEHUE K JICKIIMOHHOMY KYPCY;

- 3aKpeIUISIIOT  3HaHM#A, IIOJy4YeHHble B Ipolecce JIGKIHHOHHOrO0 Oo0ydYeHHs U
CaMOCTOSTEIbHOM pabOTHI Hall JIMTEPATYPOIA;

- pacIupsIOT 00bEM NMPOYECCHOHATEHO 3HAYUMBIX 3HAHUH, YMEHUH, HABBIKOR;

- MO3BOJISIOT IIPOBEPUTH MPABUIILHOCTD PaHee MOJIy4YeHHBIX 3HAHHI;

- IPUBMBAIOT HABBIKK CAMOCTOSTENLHOTO MBILIJIEHHSI, YCTHOTO BBICTYILICHHS,

- CIIOCOOCTBYIOT CBOOOIHOMY ONEPHPOBAHHIO TEPMHHOJIOTHEH;

- MPEJOCTaBIAIOT IMPEIOAABATENI0 BO3MOKHOCTh CHCTEMATHYECKH KOHTPOJMPOBATH
YPOBEHE CAMOCTOSTE/IbHOM paboThI CTYICHTOB.

Meroueckue ykasaHHs K NPAKTHYECKHM (CEMHHAPCKHM) 3aHSTHAM II0 JMCIMILIHHE
NOJDKHBL OBITH OPHEHTHPOBAHBI HA COBPEMEHHBIE YCJIOBHMS XO3SHCTBOBAHHS, ACHCTBYIOIIHE
HOPMATHBHBIE JOKYMEHTEI, IIEPE/IOBLIC TEXHOJIOTHH, Ha IIOCIIEIHHE TOCTIKCHHUS HAYKH, TEXHUKH
M NpPaKTHKH, HAa COBPEMEHHBIE IIPEACTABIECHUS O TEX MIM HHBIX SBJICHHIX, H3y4aeMOi
JEHCTBUTEIILHOCTH.

* Pexomenanuu o padore ¢ mutTepatypoii.

Pabota ¢ maTepaTypoii Ba)KHBIN 3Tam caMOCTOATENBLHON paboThI CTYJEHTAa O OCBOCHHIO
IPEAMETa, COCOOCTBYIONMH HE TONBKO 3aKPEIUIEHHUIO 3HAHHUH, HO W PACLIMPEHUIO KPyro3opa,
YMCTBEHHBIX CHOCOOHOCTEH, MaMATH, YMCHHIO MBICIHTB, H3JaraTh M IIOATBEPKIATh CBOM
rUIoTe3sl M uaeH. Kpome TOro, pasBHBalOTCs HABBIKM Hay4YHO-MCCIIEIOBATEIbCKOH paboTHI,
HeoOX0IMMBIE B JalbHEeHIIeH MpodecCHOHATBHOM NeATeIbHOCTH.

IlpucTynasg Kk M3y4yeHHIO JMTEPATyphl MO TeMe, HEeOOXOIMMO COCTABJIATH KOHCIICKTBI,
BBINHCKH, 3aMCTKU. KoHCcnekTHpoBaTe B 005A3aTEIbHOM IIOPSJKE CJE/yeT TPY/bl TEOPETHKOB,
KOTOPBIC MO3BOJIAIOT OCMBICIHTH TEOPETHUECKHH Oazuc HccienoBaHus. B OCTalbHOM MOMKHO
OIPaHUYHTHCS BBIIMCKAMM W3 HM3YYEHHbIX MCTOYHHMKOB. BCe BBIMMCKH, HMUTATHI 00S3aTENbHO
JOJDKHBI HIMETh TOYHBIN «00paTHbIi ajpecy (aBTOp, HA3BaHHUE PadOTHI, MO/ U3/IaHUsl, CTPAHUIIA H
T.J1.). JKearenpHo HanucaTh COKpalleHHOe Ha3BaHHUE BOIIPOCA, K KOTOPOMY OTHOCHTCS BBITTHCKA
unu nuTara. Kpome toro, Heo6X0MM0O HayIHTECS Cpa3y JKe COCTABJIATh KAPTOTEKY CIICIHAIBHOI
JUATEPATyphl M IyONMKAaUi HCTOYHHUKOB, KaK MNPEUIOKEHHBIX MpPEnojaBaTelieM, Tak H
BBISBICHHBIX CaMOCTOATENBHO, a Takxke oOpaTtuthes K OHOMHOTpadHUyYecKHM CHpaBOYHHKAM,
JIETOITHCH JKYPHAIBHBIX CTAaTeH, KHHIKHOH JIETONHCH, pedepaTHBHBIM KypHasiaM. [Ipu sTOM
yOJMKallMH MCTOYHMKOB (CTaTel, Ha3BaHWS KHHT W T.JI.) MHCATh HA OTAEIBHBIX KapTOUKAaX,
3alI0JIHATE  KOTOPhle HEOOXOIMMO COTJIacHO TpaBHJIaM OHOJHOrpaHueckoro OMHCAHHUS
(bavunus, MHULHABL aBTOPA, HA3BaHKHE PabOTBL. MecTo M3J1aHus, M31aTeIbCTBO, TOJ H3IaHMUs,
KOJIMYECTBO CTPAHMIL, a JUIs JKyPHAIbHBIX CTaTeil — Ha3BaHHe JKypHalia, TOJ M3JaHus, HOMEpa
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crpanun). Ha kaxoi kapTouke 1ienecoo0pazno GUKCHPOBATH MBICITb ABTOPA KHUIH WK (DaKT 13
9TOM KHHTH JIMIIE 110 OAHOMY KOHKpeTHOMY Bonpocy. Eciiu B pabote, maxke B TOM e ab3alie Hiu
(bpase, cosepiarcs elie cyxueH s WK (GaKThI 110 IPYroMY BOIIPOCY, TO HX CIELYET BBITHCHIBATE
Ha OTAENBHYIO KapTouky. Majoxkenue nomkHo OBITE cXKaThIM, TOYHBIM, 6e3 CyOBEKTHBHBIX
oneHok. Ha 060poTHOM CTOpOHE KapTOYKK MOYKHO JeNIaTh COOCTBEHHBIE 3aMETKH O JAHHOM KHUTE
HITH CTaThE, €C COIEPIKAHMH, CTPYKTYPE, O TOM, Ha KAaKUX UCTOYHHMKAX OHa HallMcaHa u Ip.

* Pazbsicuenns 1o mosoay paGoThl ¢ KOHTPOJIBHO-TECTOBBIMM MaTepHaaMH 10 Kypcy,
PEKOMEHJALMH 10 BBIMOJHEHHUIO JIOMAIIHUX 3aJaHHi.

Tectuposanue - 5T0 mpoBepka, KOTOpas IO3BOJIIET ONPEIEIHTH: COOTBETCTBYET JIH
peaibHOE IMOBEJIEHHE MPOrPaMMBbl 0XKHIAEMOMY, BBIIIOJHHUB CHENHAIBLHO MOI00paHHBI HAGOD
TECTOB. Te€CT — 3TO BBINOJHEHHE OMpelleNleHHBIX YCIOBHHA M JIEHCTBHUH, HEOOXOIUMBIX JUIS
IPOBEPKH pabOTBI TecTHpyeMol (yHKIMK uiH e€ yacTi. Ha Kaxaplif BOMPOC 10 JAMCHUILIHHE
HEOOXOJMMO NPABHILHO OTBETHTB, BBIOPAB OJUH BApHAHT, MM HECKOJIBKO, WIIM ONPEIETHThH
COIIOCTABJICHHE, IIPOJOIIKHTE JIOTHYECKYIO 11eNb COOBITHIA.

10. BOCIIUTATEJIbHASA PABOTA

B pamkax peanuzaimuM JUCHUIUIMHBI [IPOBOJUTCS BOCHHUTATENbHas paboTa Juis
(opMupOBaHUS COBPEMEHHOI0 HAYYHOTO MHPOBO33PEHHS M CHCTEMBI 0a30BBIX IEHHOCTEN,
(opMHpOBaHUs U Pa3BUTHS JlyXOBHO-HPABCTBEHHBIX, TPAXKIAHCKO-TIATPHOTHYECKHX HEHHOCTEI!,
CHUCTEMBI OCTETHYECKHX U STHYECKUX 3HAHUH U LICHHOCTEH, YCTAaHOBOK TOJIEPAHTHOTO CO3HAHHS B
obmiecTBe, (OPMHUPOBaHHS Yy CTYACHTOB IOTPEOHOCTH K TPYJAY KakK IEpPBOH >KM3HEHHOM
HEO0OXO0IMMOCTH, BBICHIEH IIEHHOCTH U TTIaBHOMY CIOCO0Y JIOCTHIKEHHUS KH3HEHHOTO yCIexa, s
OCO3HAHHS COLHAILHOM 3HAYUMOCTH CBOEH Oynyiiel npodeccuu.

11. IEPEYEHb HH®OPMAIIMOHHBIX TEXHOJIOI' M1, HCIIOJIb3YEMBIX
INPH OCYHECTBJIEHUU OGPA30BATEJIBHOI'O ITPOITECCA
11.1. UndopmanmoHHbie TEXHOJIOTHH:

B y4ebnom mporiecce Mo JUCHMILIMHE IPELYCMOTPEHO HCIIOJIb30BaHHE HH(OPMAIIHOHHBIX
TEXHOJIOTHH:

Ui BeienHe IIPaKTHYECKHX 3aHATHH C HCIIOJIB30BAHHEM MYJILTHME/HA;

Ui HHTEPAKTUBHBIE TEXHOJIOTMHU (TIPOBEICHHE AUAJIOTOB, KOJUIEKTHBHOE 00CYKICHUE
Pa3IMYHEIX TIOJX0/I0B K PEHIEHHIO TOH HIIH HHOH yueOHO-IIpodecCHOHATBHOM 3a/1auK);

i B3aUMO/IEHCTBHE ¢ 00yUaOIUMHECS TTOCPEICTBOM 3JIEKTPOHHOM ITOYTHI;

i coBMecTHas paboTa B DNeKTPOHHOH HHYOPMAIMOHHO-00pa30BaTeIbHON cpejie
CII6I'Y BM: https://search.spbguvm.informsystema.ru/ (nara o6patenus 27.06.2025).

11.2. IlepeyeHnb JIHIEH3HOHHOTO H CBOGOIHO PACIIPOCTPAHSIEMOr0 NPOrpaMMHOI0
obecnieyeHusi, B TOM YHc/e 0Te4eCTBEHHOI0 POU3BO/ACTBA

Ne HasBaHue pekoMeHyeMBIX 110 pa3JieliaM 1 JIuuensus
/I | TeMaM MpOTrpaMMBbl TEXHHYECKHX U

KOMIIBIOTEPHBIX CPEJICTB 00yUEHHSI
1 MS PowerPoint 67580828
2 LibreOffice coboyHoe 110
3 OC Anpt Obpasosanue 8 AA0.0022.00
4 ABHC "MAPK-SQL" 02102014155
5 MS Windows 10 67580828
6 Cucrema KoncynsrantlInoc 503/KJI
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12. MATEPUAJIbHO-TEXHUYECKAS BA3A, HEOBXO/IUMAS 111
OCYHECTBJEHHUS OBPA30BATEJIbHOI'O IPOLECCA TTO JUCIUIIJIMHE

HanmenoBanne | HanmeHoBaHHe CEHHAIBHBIX OcHAIEHHOCTH CHENHATBHBIX
JHCUHILUTHHBI NOMelIeHHil 1 moMeleHnnii JJn noMenIeH il H oMenen il 119
(monyns), CaMOCTOATENBHON paGoTsb CAMOCTONATEIbHOMH PaGoThI
NPAKTHK B

COOTBETCTBMM ¢

yueOHbIM

NJIaHOM

BetepunapHas 335 (196084, r. Cankr-Iletepbypr, yi1. Creyuanuzuposannas mebeiv. NapThl,
reHeTHKa Yepuurosckas, oM 5) YuebHas ayaAuTopHst | CTynbsd, TabypeTsl, yueOHas J0cKa.

JUIA TIPOBEZICHUS 3aHATHI CEMHHAPCKOT0o
THIA, FPYNINOBLIX U UHAMBULYaJlbHBIX
KOHCYJIbTAIHii, TEKYILEro KOHTPOJIA 1
IPOMEKYTOUYHOM aTTecTalliu

362 (196084, r. Canxt-IleTepOypr, yn. Cneyuanuszupogannas mebens: NapTel,
YepHurorckas, noM 5) YueOHas ayMTOpHa | CTyibA, TaOypeTsl, yueGHad JOCKa.
JUISl TIPOBe/IeHHs 3aHATHI CEMHUHAPCKOTO
THMA, TPYNIOBBIX U MHAMBHAYAJIbHBIX
KOHCYJIbTALMM, TEKYIIero KOHTPOIs 1
MPOMEKYTOUYHOM aTTecTaluu

363 (196084, r. Cankr-Ilerepbypr, yi. Cneyuanuzuposannas medens: napThl,
Yepuuropckas, nom 5) YueOHas ayuTopus | CTyibs, TabypeThl, aTFOMHHHEBbBIE

JUTS TIPOBEJ/IEHH S 3aHATHIT CEeMUHAPCKOrO JIOTKH.

THINA, FPYNIMOBBIX H MHAWBH/IYalbHBIX Texnuueckue cpedcmea odyueHus:.
KOHCYJIBTaLUii, TEeKyLUero KOHTpoJs 1 MYJIbTUMeEAUHHBIN POEKTOP, SKpaH,
MPOMEKYTOUHOH aTTecTaluH KOMTBIOTED.

206 bonbuioii untansHblii 3an (196084, r. Creyuanuzupogantas Mebenb: CToNbl,
Cankr-IletepOypr, yn. Uepuurosckas, IoM | CTyJibs

5) lNomerneHue U1 cCaMOCTOATENBHOMH Texnuueckue cpedcmed odyuenus.
paboTsbl : KOMITBIOTEPBI C MOJKIIOUEHHEM K CeTH

{(I’IHTC[JHGT)) U JOCTYIIOM B
SJIEKTPOHHYIO HH(bOpMaLl[/lOHHO-
obpazoBarebHYIO cpeny

214 Manegiil untaneHsiii 3an (196084, r. Crneyuanuzuposanmas mebeib, CTONBI,
Cankr-ITerep6ypr, yn. YepHuroeckas, 1oM | CTynbs

5) IlomelueHue s caMocTOATENBHOM Texnuueckue cpedcmsa oOyuenus.
paboThl KOMIIBKTEPBI € MOAKIIIOYEHHEM K CETH

«MHTepHeT» H NOCTYNOM B
MEKTPOHHYIO HHPOPMALIMOHHO-
o0pa3oBaTenbHyIO cpey

324 Ornen nHbOPMALMOHHBIX TEXHONOTHI | Creyuanusuposannas mebeinb.: CTOIbI,

(196084, r. Cankr-Ilerepbypr, yn. CTYJIbA, CTIELMAJIbHBIH MHBEHTAPD,
Yepuurosckas, 1oM 5) [Tomeluenue ais MaTepHalibl U 3aMacHble YacTH JUls
XpaHeHHs U NPOohUIaKTHYECKOTO NpOQUIAKTHYECKOro 00C/yKUBaHUA
obcmyxuBaHs yueGHOro o6opyioBaHus TeXHWYECKHX CPeJCTB 00y4eHHs

MonekynapHo-reHeTuueckas nabopatopus | Creyuanusuposannoe obopydosanue
(196084, r. Canxr-IlerepOypr, yiu. OJIs1 MONEKYIAPHO-2CHE IMUUCCKUX
YepHurosckas, oM 5)




[Tomeluenue 11 XpaHeHus U
npoQUIaKTHUECKOro 00CyKMBAHUS
MOJIEKYJIIPHO-TEHETUUECKOTO
obopynoBanus

uccredosanuii i Mebets: CTombl, CTYJbs,

creuranbHbINA HHBEHTAapb

[Ipunosxenwue 1 Haj_l_ I

Pabouyio nporpamMmy cocTaBuiIn:

H-p Berepuuap. Hayk, npodeccop Kadeaphl reHeTHYECKHX 1

PENpOyKTUBHBIX OMOTEXHOIOTHH, wieH-kopp. PAH

ITnemsamon K.B.

Kanz. 6uoi. Hayk, ToneHT Kadeapbl TCHETHYECKUX M PENPOYKTHBHBIX

OMOTEXHOIOTHI:

gernona T.111.
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1. IMACIIOPT ®OHJA OHEHOYHbIX CPEACTB

HpOHCXO)K,I[eHHH Ha
nanuyue MO

Tabanua 1
Ne Dopmupyembie Konrposmpyembie Ouenovnoe
KOMITETEHUHH pasjaeibl (TeMbl) CpeACTBO
AHCHHILIHHBI
L5 Cnocoben ocymectBiaTh | Paznen 1.I'enetuka- | Kommokeuym,
NpoeCCUOHANBHYIO JEATETBHOCTE C YUCTOM | PEJMET U METOJbI | TECT
BIIMSIHHS HA OPTaHH3M JKHBOTHBIX IPHUPOJIHBIX, | HCCIICOBAHHH U €€
COIHAJIBHO-XO35IHCTBEHHBIX, T€HETHUCCKUX H | 3HAYCHHE B
sKkoHoMHuYeckuX (akropos (OITK-2) peleHun
OIIK-2.1. OcymecTBiseT | COBpEMEHHBIX
npo(hecCHOHAIBHYIO AEATEIBLHOCTE C YUSTOM | IMPOOJIeM CeJIeKIHH.
BIMSIHUS IpUpoaHo-reorpaduyeckux ycinosuii | Pasgen 2. KosnokBuym
2. | Ha OpraHu3M [{utosoruueckue u | Tect
YKMBOTHBIX MOJIEKYTTSIPHBIE
OI1K-2.2. OcylIecTBISIET | OCHOBBI
npohecCHOHANBHYIO AEATEILHOCTh ¢ YYCTOM | HAC/IEACTBEHHOCTH
BIMAHUSA  IIPUPOIHBIX W  TeHeTHYecKuX | Pazmen 3. Komnnoxksuym,
3. | akTopoB Ha OpraHu3M 3aKOHOMEPHOCTH TECTBI
YKMBOTHBIX HacJeJ0BaHUs
OIIK-2.3. OcymecTBnser | npusnakos
npo(ecCHOHANBHYIO JICATEIBHOCT C Y4eTOM | Pasyien 4. ['eneTuka Kosnokuym,
4. | coIMaIbHO-XO3UCTBEHHBIX M SKOHOMHYECKHX | roJia. TecT
(daxTopos HacnenoBanue
- Cmocoben  0OOCHOBBIBATH M | IPU3HAKOB,
peayn30BBIBATh B npodecCHOHANBHOM | crienyeHHbIX ¢
JESTENLHOCTH COBPEMEHHBIE TEXHOJIOTHM C | rrosom. Hapymenus
HCTIONIB30BAHUEM IPUOOPHO- | B pa3BUTHH I10J1A.
HHCTPYMEHTaJILHOﬁ 0a3pl W MCIIONL30BaTh Pmﬂen 5. KQH]‘[OKBHyM,
5. | OCHOBHBIC €CTECTBEHHbIC, OHOJIOrMYECKHE H | MyTalMOHHAs TecT
npodeccHOHATBHBIE TIOHATHS, & TAKKE METOJIBI | 3MEeHUHBOCTD
IIPH PCLUICHHH OGMCHPO@ECCHOHEUIBHBIX 3aJla4 | Pasnen 6. 'enetuxa KOHJIOKBHYM,
6. | (OIIK-4). DaxTepuii u TecT
OIIK-4.1. Wcnons3yer 6asoBble | pppycos
IIOHSATHS MaTeMaTHKH, a TAKKE | Pasyen 7. KOJLIOKBHYM,
7. | maTeMaTHUecKkHe, CTATHCTHYECKHE ¥ | OHTOreHeTHUecKas | TecT
KOIIMYECTBEHHBIE  METOAB IPH  PEMICHHH | y rony isuoHHas
obmenpodeccHoHaNBHBIX 3a/1a4 reHeTHKa
OIIK-4.2.  Hcnone3yer — OCHOBHBIE | Pasyier 8. KoIumoksuyM,
8. CCTCCTBCHHBIC, OHOJIOrHYECKHE H COBPEMGHHBIC TecT
npodeccHoHalbHbIE TOHATHS METO/IbI TeHHOI
OIIK-4.3. Bnaneer HaBbIkaMu pabOTBI HEHKEHEPHH.
CO CIIEHHATM3UPOBAHHBEIM 000y I0BaHUEM IS Tectuposanue
peanu3aly  MOCTARJICHHBIX 3314 MPH | 1nonykToB
IPOBEJICHUH MCCIIEJOBAHUH H  pa3paboTKe | yupoTHOrO U
HOBBIX TEXHOJIOTHIA. PACTHTENHHOTO




Hpumepﬂmﬁ INnepevcHb OLUECHOYHBIX CPEACTB

Taodauua 2
HaumeHoBaHue Kpatkas xapakTepHcTHKa OIEHOYHOTO [IpencraBnenue
OIICHOYHOTO CpelcTBa OIIEHOYHOT'O CPEICTBA
cpeacTBa B QoHze
CpencTBo KOHTPOJIS YCBOGHHS yueOHOTO
MaTepuaia TeMBI, pa3/iesa Uik pas/ielion Bomnpocs! o
JUCIHHUIIIIUHEI, OPpraHHu30BaHHOE KaK TeMaM/paz,uenaM
Konnoksuym yueOHOe 3aHsTHE B BHJIe cobeceIoBaHuUs JTUCIUTLTAHBI
npernoaaparessi ¢ 00yJaronMH
CucreMa cTaHIapTU3HPOBAHHBIX 3aJaHMUil,
MO3BOJISAIONIAS ABTOMATU3UPOBATh DOH/T TECTOBBIX
Tect npoueaypy 3a/laHu i
HM3MEPEHUS YPOBHsI 3HAHUH U YMEHHH
00y4aroIerocs
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4. IEPEYEHb KOHTPOJIbHBIX 3AJIAHUI U UHBIX MATEPUAJIOB,
HEOBXOJUMBIX JIJISI OLIEHKH 3HAHWI, YMEHUI1, HABBIKOB 1 OIILITA
JAEATEJIBHOCTH

4.1. THHoBbIE 3aXAHNA AJIH TEKVIIEr0 KOHTPOJIH YCIIEeBAEMOCTH

4.1.1. Bomnpocs! AJisi KOJLIOKBHYMA

CriocobeH ocymecTBIsATE TPOGECCHOHATBHYIO ACATENBHOCTh ¢ YYETOM BIMSHHSA HA
OpraHM3M JKHBOTHBIX IIPUPOJIHBIX, COIMAIBHO-X03HCTBEHHBIX, TEHETHYECKHX H DKOHOMHYECKHX
¢paxropos (OI1K-2)

OIIK-2.1. Ocymectpager TnpodeccHOHATBEHYIO JeSTeNLHOCTE € YUETOM  BIHSHHUA
IPUPOJHO-TeorpaguyecKux YCJIOBHH Ha OPraHu3M

JKUBOTHBIX

OIIK-2.2. OcyumectBisier npoecCHOHANBHYIK JESTENIbHOCTh C YYE€TOM BIHSHUS
IPUPOTHBIX ¥ TEHETHUECKUX (PaKTOPOB HA OPraHU3M

’KMBOTHBIX

OIIK-2.3. OcyuectBisieT mpodecCHOHATBHYIO JESITEIBHOCTh ¢ YYETOM COIMaJIbHO-
X035HCTBEHHBIX U 9KOHOMUYECKUX (JaKTOPOB

- CnocobeH 000OCHOBBIBATH M peaTH30BBIBATE B MPOdeCcCHOHANBHOH AeATeTHHOCTH
COBpEMEHHBIE TEXHOJIOTMM C HCIIOJIb30BAHHEM MNPUOOPHO-WHCTPYMEHTAIBHOH 0a3sl |
HCII0JIb30BATh OCHOBHBIE €CTECTBEHHbBIE, DHOJIOrHYECKUE U NPO(PECCHOHANIBHBIE TOHTHS, & TAKKE
METO/Ibl IIpU peleHuu obinenpodeccuonanbubix 3anay (OI1K-4).

OlIK-4.1. Hcnonb3yer 0a3oBble MOHATHS MaTeMaTHKH, a TakKXe MaTeMaTH4YecKHe,
CTaTHCTUYECKHE U KOJIMYECTBEHHBIE METO/IbI IIPH penieHHH oduienpodeccuoHaIbHbIX 3a1a4

OIIK-4.2. Mcnosib3yeT OCHOBHBIE €CTECTBEHHBIE, OMOJOTHUECKHE U TTPO(ecCHOHATBHEIE
MOHSATHUS

OIIK-4.3. Bnaneer HaBeIKaMu padOTEI €O CIEIHATN3MPOBAHHBIM 000pYyIOBaHUEM JIJIA
peanu3alliid TOCTaBIEHHBIX 3ajady IpH NPOBEJACHHHM Hccie/JoBaHud M pa3paboTke HOBBIX
TEXHOJIOTHH.

ITo pazaeny «IluTo/I0rHYecKHe OCHOBBI HAC/IE/ICTBEHHOCTH H 3AKOHOMEPHOCTH
HACJIEAOBAHUSA NIPH3HAKOBY

1. Mop¢onoruyeckoe CTpoeHHEe ¥ XUMHUYECKHIT COCTAB XPOMOCOM.

2. llonsTre 0 KapUOTHUIIE, JUIJIOWIHOM H TalJIOUIHOM Habope XPOMOCOM.

3.0co0eHHOCTH KapHOTHIIOB ¥ Pa3HbIX BHJIOB )KMBOTHBIX.

4. MMTO3 €ro CyurHocTh 1 OHOJIOTHYECKOE 3HAUCHHE.

5. Ilepuonpl uHTEPGA3bl U UX 3HAUCHUE B KU3HEACATEILHOCTH KICTKH.

6. OBoreHes M ciepMaToreHes, HX 0COOCHHOCTH U ATOJIOTUH.

7. Cragun 0O0pa3oBaHHsI MOJOBBIX KJIETOK.

8. Meiio3 ero cyuHoCTh U OHOJIOTHYECKOE 3HAUCHHE.

9. [TaTonorus Meio3a U ee BIUSIHUE Ha [IOTOMCTBO.

10. ITonsTHe 0 reHOTHIIC ¥ (PEHOTHUIIC U UX POJIb B CEJICKIIHOHHOM IIpoliecce.

11. Annenu u ajutenoMop(HEIe TPU3HAKH.

12. 'OMO3MIrOTHOCTB M I'€TEPO3UIOTHOCTh B HBOJIIOLIMOHHOM ITpOLIECCE.

13. IIpaBuno exuHO0OPa3Hst THOPHJIOB IEPBOTO MOKOJIECHHUSI.

14. 3aK0oH He3aBUCHMOT0 HACIEIOBAHUS.

15. ITpaBuiio paciienyieHusl.

16. Pacmemuienye 1o reHOTHITY ¥ (PEHOTHITY BO BTOPOM ITOKOJIEHHH THOPUIHOTO
CKpeIlMBaHusl.

17. PenuiipokHoe, BO3BpaTHOE, aHAIH3UPYIOLIHE CKPEIIMBAHHUSA.



18.
19.
20.
21.
22,
23
24.
25
27
28.
29
30.
33.

ITo

ITo

IIpaBuiio YUCTOTHI ramMer.

DKCIPEeCCUBHOCTE, TIEHETPAHTHOCTD, MJICHOTPOTIHS.

['ens1 -Mo1hUKaTOPEL

.HGTEUIBHI)IG H HOH}’HGT&JILIIBIG I'CHbI H X BJIMAHHC Ha XapaKTCpP pacIlCIlJICHH.
Tunel B3aUMOAEHCTBHS HEAJUIEJIBHBIX TEHOB.

. [TonsiTHE O ABJIEHUH CIEIJICHHOI 0 HACIEIOBAHMS IIPpH3HAKOB.

OcHOBHBIE TIOJIOKEHHS XPOMOCOMHON TEOPHHU HAC/IEICTBEHHOCTH.

XPpOMOCOMHBIH MEXaHU3M OTIpe/IE/ICHHS TTOJa.

HepacxoxaeHue oJI0BeIX XpOMOCOM U HX BIHSIHHE HA )EHOTHI U TIPOTYKTHBHOCTE.
HacnenoBanue npu3HaKoB, CIICTUICHHBIX C OJIOM.

OcoOEHHOCTH HACIIEIOBAHUS IIPU3HAKOB, CHEITJICHHKIX C ITIOJIOM U OI'PaHUYEHHEBIX TTOJIOM.
Metoauka u3ydeHHs KapHOTHIIA.

Krnaccugukaiius 1 THIIBI XpOMOCOM.

pazaeny «MoJiekyJIsipHbIe 0CHOBBI HAC/IEICTBEHHOCTH:

Crpyxrypa JJHK 1o Yorcony u Kpuxy.

Cuntes JIHK.

Crpoenue u Tunsl PHK.

['eneTnueckuii KoJ1 1 ero cBOHCTBA.

CoBpeMeHHOE NpPeICTaBICHHE O CTPYKTYPE U PYHKLIHHU reHa.

CyuHocTh AeHCTBUS reHa.

Bnusgnue rena Ha pa3BUTHE MPU3HAKA.

Huddepennuanpias akTHBHOCTE TEHOB Ha pa3HBIX dTalax OHTOTeHe3a.

Perynsiusi reHHON aKTHBHOCTH.

10. ITonsaTHe 00 onepoHe, CTPYKTYPHBIX T€HAaX, FEeHE-0IIEPaTOPE, T€HE-PErYIITOPE.

11. CtpoeHue reHeTHYECKOro Marepyaia y BUpycoB U OakTepuil.

12. Ponb tutazmMujl B onpejie/ieHuH y 0akTepuit CBOWCTB yCTOHYMBOCTH K aHTHOHOTHKAM H
JIEKAPCTBEHHBIM BEILIECTBAM.

13. [ToHsaTHs TpaHchopMalms, TpaHCAYKIIHS, KOHBIOTAUS Y MUKPOOPTaHHU3MOB.

14. TTonynaiums ¥ yucTast THHUS XapaKTCPHbIC 0COOCHHOCTH U UX POJIb B 9BOJIOLMOHHOM
npolecce.

15. 3akon Xapnu-BaiinGepra.

16. 3aKoH roMOJIOTHUECKHX PSIJIOB.

17. OcHoBHBIE (paKTOPBI TEHETUYECKON IBOTIOIHH.

18. Biusnue HHOpHUIMHTA Ha BRIIICIINICHHE PEIICCCHBHBIX JICTAILHBIX TEHOB.

19. TMousitue o renodoH/Ie, €ro OLEHKa U POJib B CEJICKIIUH U 9BOJIIOLIHH.

20. I'eHeTHyecKui rpy3 NONYJISIUH U €r0 OLICHKA.

21. buoxumuyeckuii noruMopdhu3M OEJIKOB U €ro reHeTHYeCKas IPUPOIa.

22. I'pynnsl KpOBH ¢/X. IKHUBOTHBIX.

23. Hcrnonp3oBaHue TPYII KPOBH H OHOXHMHYECKOTO MOTUMOPHU3MA B IIPAKTHKE
’KMBOTHOBO/ICTBA U BETEPHHAPHUHU.

24. Tloustue 00 UMMYHHTETE H HMMYHHOH CHCTEME.

25. I'eHeTHMYeCKHH KOHTPOJIh HMMYHHOTO KOHTPOJIS.

0N B W —

sy

paszaeny «MyTalHOHHAS H3MEHYHBOCTB»

1. Myrauuu. [TpuyrHbl UX BO3HUKHOBEHHS U XapakTep BIUSHHUE Ha (PEHOTHII U
IPOJIyKTHBHOCTb.

2. Kraccudukanus XpoMOCOMHBIX MYTAIHH.

3. TlonsaTue MyTareHsl U UX KiacCUUKALHSL.



4. TeHHBIE MyTallHH, MOJIEKYJISIPHBIH MEXaHU3M MX BO3HUKHOBCHHS M XapaKTep BIUSIHUSI Ha
OnocuHTes Oenka.

5. XapaxTep MyTalliil, BO3HUKAIOMIMX MO/ JICHCTBUEM HOHU3UPYIOLIETO
H3IIYHICHHA H XUMHYCCKHUX BCIICCTB.

6. Bupycsl, 6akTepHH, BaKIIMHBI, CBIBOPOTKH, KaK (hakKTOpbl MyTareHesa.

7. AHTHUMYyTareHs! KiaccuduKaius U UX BIMSHAC HA MHJIYKIIHIO MYTaIlHi.

8. I'eHeTHUeCKHE, HACIEICTBEHHO-CPENIOBBIE H HK30T€HHBIE AHOMAJIHH.

9. OmnpeJiesieHne THIIA HACJIEIOBAHMS AHOMAJIHH.

10. Cnextp XxpoMocoMHBIX adeppaliuii y KpyIHOTO poraToro CKoTa, CBHHEH, jomanei, ap.
YKUBOTHBIX.

11. Pobeprconorckuit Tun tpanciokanui y KPC.

12. HacnezncrBeHHas yCTOHYMBOCTD KUBOTHBIX K BUPYCHBIM HH(EKLIUAM.

13. MeTo1bI BETEpHHAPHOM CENEKITNH U MPO(QUIAKTHKH PACTIPOCTPAHEHUS aHOMAaTHH.

14. TP u [1JIP® B quarHocTHKH ¥ MPOQUIAKTHKH PacpoCTpaHeHUH HaClIeICTBEHHBIX
MaTOJIOTHH.

15. MOHUTOPHHT T€HETHUECKUX aHOMAIHH B OLEHKE 3()(PEKTHBHOCTH CEJIEKIIMH U
9BOJIIOIIMOHHOM IIPOIIECCE.

16. IloHsTHa MUTpallus U Jpeiid) reHOB H X POJIb C COBPEMEHHOM YKHBOTHOBO/ICTBE.

17. I'MO-TeXHOJIOTHH CO3/IaHHs U POJib B CEJIEKIIUH JKMBOTHBIX, MUKPOOPTraHHU3MOB H
IBOJIFOLIHH.

18. IlonsaTus nporpeccUBHEIC, perpecCUBHLIC MYTAI[UH U UX IEPCIEKTUBEI B COBPEMEHHOM
JKMBOTHOBOJICTBE,

19. T'eHeTHUecKHe aCIIEKThl COBPEMEHHBIX BUPYCHBIX MH(EKIMIt CBUHEH, IITHIL.

20. OcHoBHBIE (PaKTOPBI, HHAYIHPYIOLIKHE MYTAIHOHHBIH Npouecc.

4.1.2. TecTbl

CnocobeH OCyHIeCTBIATh NMPO(ECCHOHATBHYIO JIESITEIBHOCTh C YYETOM BJIMAHHMS Ha
OpraHu3M KHBOTHBIX TIPUPOTHBIX, COITHATEHO-X03IHCTBEHHBIX, TEHETUUECKHX H 9KOHOMHYECKHX
¢axropon (OIIK-2)

OIIK-2.1. OcymecTBaser NpoQecCHOHATBHYIO JESITeNILHOCTh C YYETOM BIMSHUS
OpUPOAHO-reorpauecKuX yCIOBUH HA OpPraHU3M

AKUBOTHBIX

OIIK-2.2. Ocyuiectrisier npodhecCHOHATBHYIO JeATeIbHOCTh C YYETOM BIIHSHHUSA
MIPUPOIHBIX ¥ TeHETHYECKUX (aKTOPOB Ha OpPraHu3M

MKHBOTHBIX

OIIK-2.3. Ocymectriser npodecCHOHAIBHYIO JEesSTeFHOCTE € YYeTOM COIHalbHO-
XO3SIHCTBEHHBIX U 9KOHOMHYECKHX (DaKTOpPOB

-  Cnocoben 000CHOBBIBATH M PEATH3OBHIBATL B IPO(ECCHOHAILHOH JIeATeNTEHOCTH
COBPEMEHHBIC TEXHOJOTMH C HCIOJB30BAaHMEM NPUOOPHO-HHCTPYMEHTAILHOH 0a3bl U
HCITOJIE30BaTh OCHOBHBIC €CTECTBEHHBIC, OMOIOTHYECKHE H TPO(DECCHOHAILHBIE TOHATHUS, a TAKIKE
MeTo/Ibl pH pelreHuu odmenpodeccnonanbubx 3agay (OITK-4).

OIIK-4.1. Hcmonp3yeT Oa30BBIe MOHATHS MAaTEMATUKH, a Tak)Xe MaTeMaTH4YecKHe,
CTATHCTHYECKHE M KOJIMYCCTBEHHBIC METO/IBI IIPH PEIICHHH 00LIenpodecCHOHAIBHBIX 3a/1a4

OTIK-4.2. Wcriosib3yeT OCHOBHBIC €CTECTBCHHBIC, OHOTOrHYecKre U mpodeccHoHanbHbIe
INOHATHUA

OIIK-4.3. Bnaneer HaBpikaMu paOoOThHI CO CIEIUAIM3HPOBAHHBIM 000pyJOBaHUEM IS
peanu3allii IOCTaBJICHHBIX 3a/a4d IIpH IIPOBCACHHH HCCHCﬂOBaHHﬁ H paspaGo*rKe HOBBIX
TEXHOJIOTHUH.



OI1K-2 Crnocoben ocylecTBIATh NPO(ECCHOHAIBHYIO JIEATEIBHOCTE C YUETOM BIHAHUSA
Ha Opramv3M JKHBOTHBIX  IIPHPOJHBIX, COHHMBHO-XOSHﬁCTBCHHLIX, ITCHCTHYCCKHUX H
3KOHOMUYECKHX (DaKTOPOB

3AJAHHUA 3AKPBITOI'O THITA
3ajaHud 3aKPLITOr0 THIIA HA YCTAHOBJIEHHE COOTBETCTBHSA

OIIK-2.1 OcymecTtBnseT mpodecCHOHATBHYIO ACATEIBHOCTE C YUYETOM BIHSHHUSA
NPUPOJIHO-TEOTpaPHUECKHX YCITOBHH Ha OPraHi3M )HBOTHBIX

3aganue 1.

Ipouumatime mexcm u yCManogume coomeemcmeue.

['enernka — 3TO Hayka, M3ydarollas IPOLECCH HACIEACTBEHHOCTH H M3MEHYHBOCTH B
KUBBIX Opranu3zMax. OCHOBHBIM OOBEKTOM HCCIICIOBaHUs T'€HETHKH SBIAIOTCS T'€HBI, KOTOPbIE
IpeJICTARISIOT cOO0H eJIMHUIBI HaceIcTBeHHOM nH(popmaluu, Xxpausmuecs B JIHK. 'enetnkn
HCCIIENYHOT, KdK I'€HbI HepeﬂaIOTCH oT pOJlPITCHGfI K IIOTOMCTBY, KaK OHH B3aHMOHeﬁCTBy1-OT
MeXay co0oH H ¢ OKpYXKalollel Cpeloil, a Takke MX BJIMsHUE Ha (PEHOTHUN. YCTaHOBUTE
COOTBETCTBHE MEX/1y TEPMHHAMH W OIpeJeJICHUSIMH, OTHOCALIMMCS K HAM: K KaXKI0H IO3ULHU
IIEPBOro CTo01a MoA0EpUTE COOTBETCTBYIOIIYIO TIO3UIHIO U3 BTOPOTO CTOJIOIA.

Tepmun ‘ Onpenenenue

A l'en 1 Habop Bcex reHOB opranuiMa

b Annens 2 BapuaHT 0ZIHOrO W TOTO e reHa

B Xpomocoma 3 Crpykrypa, conep:xamas JJHK,
KOTOpasi HECET NeHETHYECKYIO

unpopMaIuIo
iy I'enorun 4 CoBOKYIHOCTB BCEX MPH3HAKOB
opraHusmMa
I ®eHoTUN 5 VYuacrok JIHK, xoaupyromuit 6emox
wm PHK

3anuimmTe B TAOIHIY BEIOpaHHBIC U(PHI 1101 COOTBETCTBYIOIIMMH OYKBAMH.
A b B I Il

Otreet: A1B2B3I'1]14.

3aganue 2.

IIpouumaiime mexcm u ycmano6ume coomeemcmeue.

buocuHTe3 Oellka — 3TO MHOTOCTAIMHHBIN TIpollecc CHHTe3a O0eIKOBOH MaKpOMOJIEKYIIbI
U JajgpHeHIero co3peBaHus (GpopMHpOBaHH) OelKa, NPOUCXOISAUIMHA B XKHUBBIX OpraHU3Max.
3HaueHue CHHTe3a Oellka B KOHTEKCTE TeHETHKH 3aKJII0OUAeTCsl B TOM, UTO UEPE3 HErO PealIu3yeTCs
rereruyeckas wHpopMmanus, Haxopsmascs B kinetke B Buae JIHK u Bocnpouzpopsinasics B
KJICTOYHBIX MMOKOJICHHsAX. Pe3ylibraToM CHHTEe3a ABISETCS MPOAYKIHS OEIKOB, ONpeAesaionuX
BCIO COBOKYITHOCTH CBOMCTR U IPH3HAKOB OpraHU3Ma. Y CTAaHOBUTE COOTBETCTBHE MEXKIY dTallaMU
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cuHTe3a Oelka M ONHCAHUEM JIaHHBIX IIPOLECCOB: K KaXKJI0H I103MIHHU TMEPBOTO croJdua
Honﬁepme COOTBETCTBYIOUIYHO ITO3HIIHKD U3 BTOPOI'O croJsona.

JTall CHHTE32 Onucanue
A Tpauncnsauus 1 [Ipouecc, B x011€ KOTOPOTrO
uHpopmanus ¢ JIHK xomupyercs na
MPHK
b Tpanckpumnius 2 ITponecc, B xone kotoporo MPHK
NEPEBOJIUTCS B 1EITh AMUHOKHCIIOT
B Penmnmukans 3 [IpucoenHeHHE HECKOIBKHUX
JIECATKOB OCTATKOB a/IeHHHA K 3'-
KOHILY MOJIEKYJIBI
I' [Tpoueccunr 4 [Ipornecc ynsoenus JIHK
bl [MTonuaneHumpoBaHue 5 |Otan popmupoBaHus QyHKIHOHATIBEHO
akTuBHBIX Mosiekyn PHK u3
IIepPBOHAYAJIBHBIX TPAHCKPUIITOR

3anuimre B Tabauiy BeIOpaHHbIe IUGPHI 110]1 COOTBETCTBYIONIMMHU OyKBaMHU.

A

b

B

r

A

Otset: A2B1B4I'5]13.

3aganue 3.

IIpouumaiime mexcm u ycmanosume coomeemcmeue.
XpoMocOMBI (JIp.-Tped. xp@OUO KIBET» + GO «TeJI0») — HYKJICOIPOTEH IHBIE CTPYKTYPBI

B sIpe 3YKapHOTHYECKOH KJIETKH, B KOTOPBIX COCpPeNoTOUYeHa OOblas yacTh HACIEACTBEHHON
I/IH{bOpMaHHH U KOTOPBIC IpEaHasHa4dYCHBI JIA eé XpaHCHHA, pcajii3allid MW IICpcIaavHu.
XpOMOCOMBI YETKO PazIMYUMbl B CBETOBOM MHKPOCKOIIE TOJIBKO B MEPUOJI MUTOTHYECKOTO HJTH
MEHOTHYECKOrO AeNeHHs KIeTKH. ComocTaBbTe 3JEMEHTBI XPOMOCOMBI C HMX OIHMCaHHEM: K
KaXI0H MO3UIMH IepBoro crojidia mnojadepuTe COOTBETCTBYIOUIYIO MO3MIMK H3 BTOPOTO
croJibna.

ITan CHHTE3A

Onucanue

A

XpomaTtuia

1

[TocnenosarensHocts JIHK copepxut
uHpopMaLHIO 00 OHOM HIIH

HECKOJIBKHX IPOJYKTaxX B BUJE Oeska
unu PHK

[{enTpoMepa

ObutacTh, r1ic IBC CCCTPHHCKUE
XPOMAaTH/IBI COEIMHEHBI IPYT C
IPYyTOM

o]

Tenomepa

Koneunrie Y4YaCTKH XPOMOCOMBI

['en

[TonoBuHa XpOMOCOMEI, KOTOpad
CTAaHOBHUTCS HE3aBUCHMOI BO BpEMA
JCJICHHUA

Hyxneocoma

Cneruduueckas cTpyKTypa,
obecneunatomas ynakosky JJHK B
XpoMocoMax

11



SamumyTe B Ta6IAIYY BHIOPAHHBIE WH(PBI 110/ COOTBETCTBYIOMMMH OYKBAMH.
A B B r i

Otsetr: A4b2B3T'1]15.
3amaunue 4.

[Ipouumatime mexcm u ycmanogume cOOmeemcmeue.

Meii03 — 3TO THII KJIETOUHOTO JIeJICHHS, KOTOPbIi HIpaeT KIIF0YeBYI0 poJib B 00pa3oBaHHHU
raMer (TI0JIOBBIX KJIETOK) y OPraHH3MOB, PA3MHOXKAIOIIHUXCS TIOJIOBBIM MTYTEM.

B nporecce Meito3a MPOMCXO/MT yMEHBIICHHE HHC/Ia XPOMOCOM B/IBOC, HTO obecrnieynBaet
reHeTHYECKOe pa3Hoo0pasue U cTabMIIbHOCTE YHCIIA XPOMOCOM B IIOKOJICHHAX.

Biiarozapsi  KPOCCHHIOBEpY —OOpasyrOTCsi yHMKATbHble KOMOMHAIMH ICHOB, 4TO
CIIOCOOCTBYET SBOJIIOLUH BHJIOB U YBEIMUCHHUIO UX TEHETHYCCKOro pazHooOpasus.

Y CTAHOBHTE COOTBETCTBHE MEKILY CTAIMAMHM NIPOLECCa IeIeH s M OTIHCAHNEM: K KaK/I0H
TIO3ULMH TIEPBOTO CTOJIONA TTOAOEpUTE COOTBETCTBYIOLIYIO [IO3UIHIO U3 BTOPOTO crosbna.

Craaus npouecca Onucanue

A Meiios 1 Crajus, Ha KOTOPOH IMPOUCXOIUT
0OMEH reHeTHYCCKUM MaTCpHaIOM
MEJX/1y TOMOJIOIHYHBIMH

XpOMOCOMaMH
b Kpoccunrosep 2 Jlenenue, B pe3ysibTaTe KOTOPOTO
00pa3yioTcs YeTBIPE rallion THEIe
KJIETKH
B | LluToxuHes 3 Dtan meiio3a, Ha KOTOPOM

IIPOMCXOUT KOHBIOTaLIHsI

IOMOJIOTHYHBIX XPOMOCOM H
KPOCCHHIOBED.

r IIpodasa I 4 ITporiecc, 3aBepLIAFOIINIA JICIICHAE

KJIETKH, B pe3yJIbTaTe KOTOPOro

00pa3yroTes 1BE JIOUEPHHE KIIETKH.

I Anadaza 11 3 DTan Meio3a, Ha KOTOPOM
CECTPUHCKHE XPOMaTH/IBI

pasNeAOTCs U IBHAKYTCS K MIOJIHOCAM

KJIETKH.

3anuimuTe B TaOIHIYy BEIOpaHHBIE IIMQPHI 110/] COOTBETCTBYIOIIUMH OyKBaMH.
A b B r )|

Otsetr: A2B1B41'3]15.
3ananue S.
IIpoyumaiime mekcm u ycmanogume cOOMGEMCcmeue.
BerepunapHasi reHeTHKa — Hayka, H3yyarollas Hacje/l0BaHHbIC aHOMalul U Oone3Hu ¢
HACTIE/ICTBEHHBIM  IIPEPAacrolio’keHueM,  paspabarbiBaromias — METOABI  [HATHOCTHKH,
reHeTHUeCKOH IIPO(HIAKTHKI U CEJIEKIIMA KMBOTHBIX Ha YCTORYMBOCTE K O0JIE3HAM.
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I'eneTnueckoe HCCJICJOBAHHUE — O3TO MCETOMH, KOTOpLIﬁ IIO3BOJIACT aHaJIU3HPOBAThH
FeHETHUYCCKUH MaTepHall opraHnnu3Ma JJid BbIABJICHUA HaJIMYUA UJIM OTCYTCTBHA OﬂpeﬂeHéHHHX
TEHETUYECKUX U3MEHEHUH WU HacCJIEJCTBEHHBIX 3a00JIeBaHHH,

ComnocTaBbTe dTallbl FEHETHYECKOTO HCCJIC/IOBAHHS C HX OITHCAHHSAMH: K KaXKIOH ITO3HITHH
I[IEPBOToO crojdona HOH6epPlTe COOTBETCTBYHOLIIYHO H031fiuld10 H3 BTOpPOTO CTOJ'IGI_IB..

ITanbl FeHETHYECKOr0 HCCIeTOBAHUS Onucanune
A N3yuenue GpeHoTnon 1 M3BneueHune reHeTHYECKOTro
MaTepuana 13 KIeToK
b Briienenue JIHK 2 Onpenenenue annenei,
INPUCYTCTBYIOIIUX B OpraHu3Me
B ['eHoTHNIHpOBaHUeE 3 ITpouenypa onpenenenus

10CJIe/I0BATEIbHOCTH HYKJIEOTH/I0B
WM aMHHOKKCIIOT B oOpa3uax JIHK

wm PHK
r Llentpudyruporanue 4 IIpornosuposanue GpU3NIECKUX
XapaKTEePUCTHK OpraHu3Ma 1o
anaysy JIHK
Ji| CekBeHHpOBaHHE 5 | Ilpomecc pazaeneHus HEOHOPOTHBIX

CHCTEM C pa3/IMYHBIMH ITJIOTHOCTAMH

3anumute B TabIuIly BeIOpaHHbIe IMQPHI 110]1 COOTBETCTBYIOMIUMHE OYKBaAMH.
A B B r i

Otset: A4B1B2I'5]13.

3apanus 3AKPBITOro THIIA HA YCTAHOBJICHHEC IMOCACA0BATCIBHOCTH

3aganune 6.
IIpouumaiime mexcm u ycmanogume nocied08amenbHoCb.

CriocoOHOCTE  CHHTE3MpPOBaTh MMEHHO CBOM YHHKalbHble Oenku mepemaéres IO
HacJIeICTBY OT OAHOM KJIETKH K APYrod M coOXpaHseTcs Ha MPOTsSHKeHUH Beel ku3nu. Hanbosee
HMHTEHCHBHO IIPOUCXOUT OHOCHHTE3 OEIKOB B IIEPHOJI aKTHBHOTO POCTA U Pa3BUTHS KIeTOK. [Ipu
HapylIeHHH OHMOcHHTe3a Oesika KJeTKa paHO WJIM TO037HO morubaer. OCHOBHYIO pPOJb B
OIIpeJIe]ICHHH CTPYKTYphI cuHTe3upyemoro Oenka urpaet JIHK, uMeHHO B €€ MoJieKyJie XpaHHUTCS
uH(pOpManKs 0 IEPBHYHON CTPYKTYPE MOJIEKYJIBI OeKa.

Ha 3akmrounTenbHOM — 3Tane  CHHTE3MPOBAHHBIA  O€llOK  npuoOpeTaeT  CBOKO
IIPOCTPAHCTBEHHYIO CTPYKTYPY, M TOJBKO I10 3aBEpPLIEHHUIO BCEX IMPOIECCOB MOJIEKysa Oenka
CTaHOBHUTCSl MOJHOCTBIO ()YHKIIMOHANLHO aKTHBHOH. 3HaYMMOCTL CHHTe3a Oejika B KJeTKe
3aKJHYAeTCsl B TOM, UYTO OH O0OECIEUHBACT KJIETKH JKUBLIX OPraHHU3MOB «CTPOHTENLHBIM
MaTepHazoM», OMOIOrHUeCKUMH KaTanu3aTopaMu ((hepMeHTaMHt), peryJIsTOpaMH U «CpeicTBaMU
3alIUThl OPraHU3May. :

VYcTaHOBUTE OCIIEIOBATENILHOCTh JTAllOB PealM3alliid I'€HEeTHYeCKOM HHpOpPMAIMU OT
JHK no 6enka. 3anumurte qudpbl, KOTOPEIMH 0003HAYEHBI COOBITHS, TPOHUCXO/ISAIIHE B KJIETKE BO
BpeMs CHHTe3a Oellka, B IIPaBUIIbHOIT I10C/Ie10BATEIBHOCTH.

1. Tpanckpunius

2. Tpancnsauus
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3. Permmukanus JJHK
4. Cunre3 PHK

Otset: 3412.

3ananmue 7.
Ipouumaiime mexcm u ycmanosume nociedo8amelbHOCHb.

KapuoTunupoBaHwe— 3TO IIMTOT€HETHYECKHA METOJ, TO3BOJIAIOIIAH  BBIBISTH
OTKJIOHEHHUSI B CTPYKTYype M 4YHCIE XPOMOCOM, KOTOPBIE MOTYT IPHBECTH K OECIUIOIHIO,
HACJCACTBEHHEIM 3a00JIeBaHUsIM HIIH Pa3BHTHIO BPOXKIAEHHBIX MopokoB. Kapuwotum — 310
COBOKYITHOCTh IIPH3HAKOB (KOJIMYECTBO, pasmep, opMa M T. J.) IOJHOro Habopa XpOMOCOM
KJIETOK JAaHHOTO BHJA (BUI0BOM KapHOTHII), OpraHu3Ma (MHAUBUIYaIbLHBIH KApUOTHIIT) WIH JIUHUU
KJIETOK (KJIOHa). KaproTUHpoBaHHE HCIIOIB3YETCS B CEIEKIIMOHHOM paboTe, moMoras BEIOHPATh
I1apBl C IIEJTbIO CHUKEHHS PUCKa HACIIEICTBEHHBIX 3a00JICBAaHNH H YIIYUIISHHS IIOPO/IHBIX KAYECTB.

VeTaHOBHTE 1OCIIENOBATEIBHOCTD 3TANOB MPOBEJACHHUS KapHOTUIIHPOBAHMS. 3allHIIMTe
UG PBI, KOTOPBIMK 0003HAYEHBI 3TAIlbl HCCIEI0OBAHMS, B IIPABHIIBHOM 110CIIE10BATEIBHOCTH.

1. KynpTuBHpOBaHHEe KJICTOK Ha CIICIHAIBLHEIX MUTATEILHBIX CpelaxX
2. llonyyenue kineTok u3 odpasua (Harpumep, KpOBH)

3. 'unoronnyeckas o6paboTka nmpenapara

4. IlogcueT u onmucanue XpoMocoM

5. Oxpacka npenaparos Ul BU3YAIH3AIIMH XPOMOCOM

OtBet: 21354.

3aganue 8.
IIpouumatime mexcm u ycmanogume nocied06ameibHoCb.

B pamkax npoBelleHHMs TIEHETHYECKOH  OKCIIEPTH3Bl  JKMBOTHBIX  IIPOHCXOJMT
niaeHTH(UKAIMST TpejcTaBuTeNied (ayHbl, ONpeleNsieTcss pPOJICTBEHHAs CBS3b MEMJly HHMH,
BelIONHseTes AuarHocTka JIHK 3abonesanuii. Kpome Toro, uccnenoBanne MoXKeT IPUMEHSATHCS
JUIst oOHapy>KeHHsI TIIIEeMeHHOTo Opaka B pOJIOBOIt 1IEMH M /I peIICHHs psijia MPOYHX BOIPOCOB,
TpeOyIOIMX 3HAaHHUH B 300JI0THH, OHOJIOTHH, MOJIEKYJISPHOM M€HETUKH, BETEPUHAPHH U OOTAHUKH.

VYcraHoBHTE MOCHEI0BATEIBHOCTh ATANOB TOANOTOBKHM MaTepuasna s TeHEeTHYECKOro
uceneloBaHus. 3anumure HHQpsl, KOTOPbIMH 0003HAYEHBI ATAIIBI UCCIIEOBAHUS, B IPABHUIILHON
[I0CJIEJ0BAaTEILHOCTH.

1. Onpenenenue BUAa U LENU HCCIIEI0BaHUsA
2. [TonGop MeTo10B HceseI0BaHus

3. Cbop obpa3iioB

4. TlonroroBka o60pyI0BaHUSs

5. JlokyMeHTaluus U perucrpanus odpasion

OTser: 12345.

3ananue 9.
Ipouumaiime mexcm u ycmanosume nocied08amenbHoCb.

Meiio3 — 3T0 mpouecc AeNeHUs sApa B KIETKE, B Pe3yJibTaTeé KOTOPOIr0 KOJHYECTBO
XpOMOCOM B JOUYEPHHX KJETKaX yMEHBIIAaeTcsl BABOE. BMecTo OJHOH IHUIUIOUIHOH KIETKH
o0pazyroTesl YeThIpe TalUTOWIHBIC KJISTKH. BHOJMOTHYecKoe 3HaueHHe Meio3a 3akiroyaeTcs B
00pa3oBaHUH KJIETOK C OJIMHAPHBIM HAOOPOM XPOMOCOM.
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PasBuBarolyecss 3areM M3 HHMX TraMeThl MPH I0JOBOM Pa3sMHOMXKEHHH CIMBAIOTCA H
JBOMHOM HA0OP XPOMOCOM B pe3yJibTaTe ITOT0 BOoccTaHaBlIMBaeTcs. KpoMe TOro, KpoCCHHIOBED
IPUBOJAMT K HOBBIM COYETAHMSAM TI'€HOB B XPOMOCOMAX KJIETOK, YTO CIY)KAT OCHOBOM JUIf
KOM6HHaTHBHOﬁ H3MEHYHUBOCTH OPTaHU3MOB.

Y cTaHOBHTE MOCIEIOBATEIFHOCTD 3TANIOB MeH03a B KJIETKE. 3alUIuTe IA(PHI, KOTOPHIMH
0003HaueHbI COOBITHS, TPOMUCXOJAIIME B KJIETKE BO BpeMs JICTCHUS, B TPABUILHON
MI0CTIeJOBATEILHOCTH.

1. Konbrorauusa xpoMocom

2. Kpoccunrosep

3. Meradaza |

4. Meradaza Il

5. Anadasa Il

Otser: 12345.

OIIK-2.2 OcymecTtBiseT NpoPecCHOHANBHYIO JIEATETBHOCTh C  YUETOM BIIMSHUSA
NPUPOJHBIX M T€HETHYECKHX (HaKTOPOB Ha OPraHU3M XHBOTHBIX

Jaganue 10.
IIpouumatime mexem u ycmanogume nocie008amenbHOCb.

B reneTtuke nIpUMEHSIOTCS MHOTHE CIIOCOOLI HccleoBaHusl. B 3aBUCHMOCTH OT TOro, KTO
ABygeTcs OOBEKTOM H3y4YeHHs -—— pacTeHHe, MHKPOOPraHH3M, OJKMBOTHOE MM YEJIOBEK,
NPUMEHSIOTCS Pa3JIHyYHbIe MOJXOJBI JUIS NOJYYEHHs] M aHalli3a IeHeTHYecKod MH(opMaluH.
['eHeTHueckoe TeCTHPOBAHUE IAET BO3MOXKHOCTD IPEYITPEIUTh BOSHUKHOBEHHE 3a00JIeBaHUH 1
oTtoOpaTh s pa3BeNCHHs JKUBOTHBIX, KOTOpble HE JaayT OO0JIbHOro mnoTtomcrsa. Takixke
nojtydeHHas uH(popMaius 1o3BoJIsIeT OIEHUTh PUCKH Pa3IMYHBIX 3a00JieBaHUil Y KOHKPETHOTO
’KMBOTHOTO, BBISIBUTh UX HA PaHHEH CTalMu, HHIMBUIYAIBHO IIOJAOHTH K JeyeHHIo. CyIiecTByeT
HECKOJIbKO THIIOB T€HETHUYECKHUX TECTOB: [I7Is IPOBEPKU IIPOUCXOXKIEHUS IOMETA, JUIS BBIABIEHHS
Mmyranuii 1 muorue jpyrue. s anannza JIHK cobupatores ciemyionye oOpasibl: BBILIMI yXa,
BOJIOCSIHBIE JIYKOBHIbI, Ma30K M3 HOca W LeJbHass KPOBb, (PparMEHTHl TKaHEH >KUBOTHBIX H
PacTeHH, CYCIIEH3HUHU KIIETOK.

VcraHoBUTE IOCHIEAOBATENILHOCT 3TANOB OTOOpa MaTepHala Il HCCIeI0BaHMs.
3anumuTe  1UGPBL, KOTOPbIMM  0003HAa4yeHbl ATalbl  HCCIEJOBaHUA, B  IPaBHILHOH
I10CJIEI0BATENIHLHOCTH.

1. Coop obpasion

2. Perucrpanus pe3ysibTaToB

3. [IpoBeienue ombiTa

4. [Toproroeka 00OpPY0BaHUS U PEAreHTOR UIsl IPOBE/ICHUS HCCIIeI0BaHHUS
5. TpancnoptupoBka 00pa31oB B JabopaToOpuro

OtBert: 15432.

3apanus KOMOMHHPOBAHHOIO THIA ¢ BHIDOPOM 0IHOI0
BEPHOI'0 0TBETA M3 NPeAJI0KeHHbIX BADHAHTOB

3aganne 11.

Ipouumaiime mexcm u gvlbepume nPasuUIbHLIU OMEEM.

Wuorma B [pupoJe  BCTpedYaeTcss  IIPOIECC  HM3MEHEHHs B HYKJIEOTHIHOH
nocienoBarensHocTd JIHK, koTOpBIil NMPUBOAUT K HM3MEHEHMSM B IEHETHYECKOM Marepuae
JKHBBIX OPraHU3MOB. DTH U3MEHEHUs] MOTI'YT OLITH €CTECTBEHHBIMH MJTH HCKYCCTBEHHBIMHU. Yare
BCET0, JIAHHBIN MPOLIECC MTPOUCXOJIUT 10| BIUsHHAEM (aKTOPOB OKPYIKAIOILIEH cpelibl, TAKUX KaK
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yabTpadHOIETOBOE U3JTyUeHHe, paJidallis U XUMHUYeckue BellecTBa. O KakoM IIpoliecce UIET
peun?

1. Kpoccunrosep

2. DBorOLHs

3. Myrarenes

4. Ilutoxuues

Otgert: 3.

3amanue 12.

IIpoyumaiime mexkcm u guibepume npaguIbLHLIL OMEem.

['eneTuka — Hayka O 3aKOHOMEPHOCTAX HACJIECJCTBEHHOCTH M H3MEHUYHMBOCTH —

JKCIIEpUMEHTAIbHAS 001acTh OMOJIOTHH, CO CBOMM 0cOOBIM apceHalioM MeTo10B. CoBpeMeHHas!
I'€HETHKA UCIIOb3YeT LEJIbIH Psiji METOJOB, KOTOPbIE SIBJISIOTCS €€ MHCTPYMEHTAMU B [103HAHUU
CYIIIHOCTH HacJIe/ICTBEHHOU TaTOJIOTHH YesloBeKa W )KUBOTHBIX. MeTO/IbI TeHETHKH, KaK MPaBUIIO,
UCTIOJIB3YIOTCSL  COBMECTHO. OCHOBHBIE ~ METOJBl  TI'EHETHYECKMX  HCCIIE/IOBAHMIA:
rUOpUIONOTUYECKHH, MOJIEKY/IIPHO-TEHETUYECKUH, OMOXMMUYECKHH, IMTOI€HETHUYECKHIA,
OJM3HEIOBLIN, TeHealornueckuid U apyrue. Tak, moHuMaHHe BOZMOXKHOCTEH METO/IOB H3yUCHHUS
T€HETUKH SIBJISIETCS 3aJI0IOM YCIEINHON JHarHOCTHKH HAC/IEICTBEHHBIX 3a00JIeBaHuUH.

Kakoif M3 crnemylolx METOZOB HCIIONB3YETCs ISl M3Y4YEHHS CTPYKTYpPBl XpOoMOCcoM?
Januimmre nUQpPY, 0] KOTOPOH YKa3aH BEPHBIH OTBET.

1. TILTP

2. Kapuotunupopanue
3. Dnektpodopes

4. Macc-cneKTpoMeTpus

OTset: 2.

33}12“!151 KOMﬁHHHpOBaHHOFO THIIA € BblﬁOpOM HECCKOJIBKHX BCPHBIX OTBETOB H3
NpeJJIoKeHHBIX BADHAHTOB

3apanmue 13.

IIpouyumaiime ompelgok u3 mexkcma, golbepume nPAGULbHLLE OMGENbL.

XpomocoMa — 9TO HYKJIEONPOTEHUJHAs CTPYKTypa B sIpe DYKapHOTHYECKOH KIETKH,
KOTOpasi COJIEPIKUT OOJIBINYIO YacTh HAcl/e/JICTBEHHOH WH(OpPMAIMK U IpeJHa3HavyeHa ais eé
XpaHEeHHUs, peaH3allii | Tepeiadi. XPOMOCOMBI CTAHOBATCS YETKO pa3jIMuYMMBIMH B CBETOBOM
MHKPOCKOIIE BO BpeMsi MHTOTHUECKOTO MM MeifoTHuYecKoro neneHus Kiuetku. HaGop Bcex
XPOMOCOM KJIETKH Ha3bIBAETCS KAPUOTHUIIOM U SBISETCS BUIOCHEIM(HUYSCKHM MPHU3HAKOM C
HU3KHM YPOBHEM MHJIMBHIYyAIbHON H3MEHUUBOCTH. XUMHUYECKOE CTPOEHUE XPOMOCOM BKIIKOYAET
KOMIUIEKC JIe30KcupuOonyKinenHoBo# KUCIOTH (JIHK) 1 cBA3aHHBIX ¢ Hel OENIKOB, a TAK)Ke TaKUX
BEIIEeCTB Kak JUMUIbI, HoHEI, Monekynsl PHK. Kaxnas xpomocoma cocTOUT U3 OAHON JUIMHHOIA
monekynsl JIHK, kotopas colepXUT MOC/IeAOBAaTeNILHOCTH HYKICOTUIOB, OIpEesIOLHe
HACJIEJICTBEHHYIO) MH(OPMAIMIO. XPOMOCOMBI, B 3aBUCHMOCTH OT PACIIOJIOKEHHS LIEHTPOMEPHI,
MOTyT OBITh METAlEHTPHUUYECKUMH, CyOMETAlleHTPUUECKHMH, AaKPOLEHTPUYECKUMH U
TEJIOIICHTPUUYCCKUME. BHeIHee cTpoeHre XpOMOCOM 3aBHCHUT OT MX COCTOSIHHMS: B MHTep(daze
XPOMOCOMBI IIPE/ICTABICHEI B BIJIE XpOMaTHHA (COCTOSIIIETO U3 OJJHOH XpOMaTH/Ibl) U HEBUUMBI
B CBETOBOII MMKPOCKOI, a B MEPHOJ KJIETOUYHOTO JeJNeHHS (MHUTO3 H MeH03) XPOMOCOMBI
CTAaHOBATCSI BUAHMMBIMH B CBETOBOH MHUKPOCKOIT H COCTOAT U3 ABYX XPOMATHA. Taxxe B CTPOCHHHU
XPOMOCOM BBUIEJSIFOT TaKHEe CTPYKTYPBI KaK: TeJIOMepsbl, LIeHTpoMepa, BTOPUYHBIE MePeTsKKH,
TUIeYH, KHHETOXOP.
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I/ICHOJ]I-B)/FI OTPBIBOK H 3HAHWA IO T€HETHUKE, BbI66pHTC B HpI/IBe,IIéHHOM CITUCKEC BCPHEIC
CY)KIeHHs . 3anuIuTe NUQPLL, 0 KOTOPEIMH OHH YKa3aHBL.

1. B coctas xpomocom Bxozsit nonsl Ca** u Mg**

2. llenTpOoMepBI MOT'YT HMETh PA3JIHYHs 10 JOKIW3AIHH Y HETOMOJIOTHYHBIX XPOMOCOM

3. Tenomepsl coepKaT KOIUPYIOIIHE ITOCIEA0BATeIBHOCTH

4. KHH@TOXOp obecrneunBaeT MpHUCOCIUHCHHC HUTEH BCpETCHA NCIICHHUA K XpPOMOCOME

5. Bece XpoMOCOMBI B KJIIETKE OpraHM3Ma HMEIOT OJUHAKOBEINA pasMep u GopMy
Otget: 124.

OIIK-2.3 OcymiectBisier 1npoQecCHOHANBHYK JIEATENBHOCTh € YYETOM COIHAJIbHO-
XO3SHCTBEHHEIX 1 AKOHOMHYECKHX (DAKTOPOB

3ananune 14.

Ipoyumaiime ompwigok u3 mexcma, ebloepume NPAGUILHLIE OMEEMbl.

KapuorunupoBanue — 3T0 METOJl MOJIEKYJISIPHOH OMOJIOTMM U T€HETHUKH, ITO3BOJISIONIHIMA
OTIPENICITUTE XPOMOCOMHBIH HaOOp OpraHu3Ma, a TAKKe UCCIIEIOBATh €r0 CTPYKTYPY H KOJIMYECTBO
XpoMocoM. B reHervke >KMBOTHBIX KAapHOTHIIMPOBAHHME HIPACT BAXKHYIO pPOJIb B H3YYEHHH
BOIIPOCOB HACIEJCTBEHHOCTH, HHIUBHJIyAJIbHOW M3MEHYMBOCTH, (PMIOTEHUM M pa3In4HBIX
MaTOJIOTHH.

[Ipouiecc HauMHAETCA C IOJIYUCHUS KIETOK, OOBIYHO M3 KPOBHM HJIH KOCTHOI'O MO3ra.
WcxonHble KIeTKH 00pabaThIBAIOTCS CIICHATBHBEIMI BELIECTBAMH, KOTOPbIE OJIOKHPYIOT MHTO3
Ha crajuu Metadasbl, Korjga XpoMoCoMbl HanboJiee KOMITAKTHBI U BHJIMMEI 110JI MHKPOCKOIIOM.
3areM KJIETKH OKpAIllMBAIOTCS KPACHUTEISIMH, YTO IO3BOJISIET BBIABUTH W BH3YyallM3UPOBATh
XpoMocoMbl. OnUpasch Ha MOJy4YEeHHbIE H300paKeHUsl, YUCHBIC MOTYT OIPEACIUTh KOJTHUECTBO
XPOMOCOM, BBISIBUTH BHEHIHHE CTPYKTYPHBIE aHOMAJIHH.

Wcnonb3ys OTPLIBOK M 3HAHMS 110 T€HETUKE, BLIOEPHTE B IPUBEAEHHOM CIIMCKE BEPHBIE
cyxjieHus. 3anuiunre UQpPel, M0/ KOTOPLIMH OHH YKa3aHbL.

1. Kapuotunupopanue no3BoJsieT 00HaApPYKUTh H3MEHEHHE YHCIIa XPOMOCOM
2. B xapuoTune KpymHOro poratoro CKOTa HE4eTHOE YHCIIO0 XPOMOCOM

3. I'papuueckoe n3obpakenne KapuoTUIa - 3TO Kapuorpamma

4. B KxapHOTHIIE HE YKA3bIBAIOTCS ITOJIOBBIE XPOMOCOMBI

5. XpoMOCOMBEI B KapHOTpaMMe paclioyaraioTesi B MOPSAKE BO3paCTaHUs
Otser: 13.

3aganue 15.

Ipouumaiime ompulgok u3 mexcma, gvloepume nPasuiibHble OMGEEnbL.

Meii0o3 Wrpaer KIIOYEBYIO POJb B OOECHEYEHUM TI'€HETHUYECKOI'0 pa3Hoo0pas3Hs, 4TO
SBIISIETCS Ba)KHBIM JUIS DBOJIONMH M afanTaiuu BHAOB. OH Takke 0OeCHeuMBaeT NpPaBHIIBHOE
pacmpeesicHHe XpOMOCOM, IPeA0TBpallas FreHeTHUeCKHe HapyIlIeHHs, TAKHE KaK aHEeYIUIOHIMA.

B opranm3sMax ¢ TIOJIOBBIM pa3MHOKEHHEM Meio3 obecrieunBaer (OpMHpOBaHHE
CIEepMaTO30U/I0B U SHIIEKIETOK.

B cBsi3u ¢ TeM, 4TO B mpodaze nepBoro, peAyKIHOHHOTO0, Tara IPOMCXOJUT MONAPHOE
cisiHue (KOHBIOTAlMs) TOMOJIOTHYHBIX XPOMOCOM, IIPABHIIBHOE MPOTEKAaHHE MeH03a BO3MOXKHO
TOJIBKO B JIMIUIOMJIHBIX KJIETKaxX WJIM B YETHBIX MOJMILIOHAAX (TeTpa-, FeKCalIOMIHEIX U T. I
KJeTKax). Meifo3 MOXKeT IPOUCXOJIMTh U B HEUETHBIX IOJIUIIONAAX (TpU-, IEHTAIUIOUIHBIX H T.
II. KJIETKax), HO B HHX, H3-3a HEBO3MOXKHOCTH OOCCIICUMTHL IIOIIAPHOE CIHSIHHE XPOMOCOM B
npodase I, pacXoxaeHHe XpOMOCOM MPOUCXOJUT ¢ HAPYLICHUAMH, KOTOPLIC CTaBAT MOJ YIpo3y
JKU3HECTIOCOOHOCTh KJIETKM MJIM pa3BUBAIOLIErOCsd M3 HEE MHOIOKIETOYHOIO TallIOHMJIHOTO
OpraHusma.

Takum obOpaszoM, MeHo3 sBisercd (yHIaMEHTAIBHBIM IIPOLECCOM B OHMOJIOTHH,
CIOCOOCTBYIOIUM MOIEPIKAHHUIO JKU3HU M pasHooOpasus Ha 3eMiie,
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Mcronp3ysi OTPHIBOK W 3HAHMsS 110 TEGHETMKE, BBIOCpUTE B IPHBEACHHOM CITMCKC
npaBUIIbHBIE CTauK podasel I Meiiosa. 3anumuTe 1B, MO KOTOPHIMH OHH YKa3aHbL.

1. Jumionema
2. Jluakunes

3. Ilpomeradasa
4. Anadaza

5. JlenToHema
OtgeT: 125.

3ATAHUE OTKPBITOI'O THUIIA
3apanmue 16.

Ipovuumaiime mexcm u 3anuUme pazeepHymolil 000CHOBAHHbLU OMGEM.

Tenbl — 510 yuactku JIHK, koTopsle cofepkar HHPOPMAIHIO O CTPYKTYPE OSIIKOB 1 PHK.
BiauMoielicTBHE TEHOB — 3TO COBMECTHOE JIEHCTBHUE HECKOJILKHX T'€HOB, B PE3YJIbTATE KOTOPOro
MOSBJIIETCA [IPU3HAK, KOTOPOro HET y POJUTENECH, WIM YCHIMBACTCA NPOSABJIECHHE YKe
MMEOIerocss MPU3HAKA. B3auMoJeliCTBHE IEHOB NPOMCXOJUT Ha YPOBHE OHOXMMHYECKHX
TIPOLIECCOB, TJie OeIKH U hepMEHTHI B3aMMOICHCTBYIOT JIPYT C IPYTOM, onpesielisis popMUpOBaHHE
[PHU3HAKOB. AJIIENBHbBIE TEHBI — 3TO I'€HbI, PACIIONIOKEHHBIC B OJIMHAKOBBIX JIOKYCax (MmecTax)
rOMOJIOTHYHBIX XPOMOCOM M OTBEYAIOIIME 33 PA3BUTHE OIHOTO M TOTO e npu3Haka. IIpumepamu
aJUIENIbHBIX TEHOB MOTYT OBITh I'eH IBeTa a3 (kapuit 1 romy6oit), Tun yemnyu (popma u pasmep).

[lepeunciiuTe u JaiiTe onpesieJieHHe BCEM THIIAM B3aHMOICHCTBHS aJlICIbHBIX I'€HOB.

Oreer: IlonHoe NOMHMHHPOBaHHE — JIOMMHAHTHBIA ajljieib MOJHOCTBIO IOJABIACT
IeiiCTBHE PellecCHBHOTO ajlielisi, U B (JEHOTHITE TIPOSBIAETCS TOJIBKO JOMUHAHTHBIA NPU3HAK.

HerosiHoe [OMHHHpOBaHHe — JOMHHAHTHBIH ajlleflb He ITOJHOCTBIO IOJABJIACT
pellecCHBHEIN aJUielib, i B QCHOTUIIE IPOSIBIIAETCS MIPOMEXKY TOYHBIH TPH3HAK.

CBepXJIOMHHHPOBAHHE — TETEPO3UTOTHOE COCTOSHHUE ajlIe/ieH IPUBOJIUT K JIyqIIeMy
IPOSIBJICHHIO IPH3HAKA, YEM B TOMO3HIOTHOM COCTOSIHHH.

KogoMuHupoBaHHe — o06a ajiens INpOSBISIOTCS OJHOBPEMEHHO, M B (eHoTHIe

Ha0I0JaeTCsa CoOUeTaHHue IIPU3HAKOB, XapaKTEPHBIX UL KXKI0T0 aJlJIe]IA.

3ananne 17.

Ipouumaiime mexcm u 3anuuiume paseepuymolii 000CHOGAHHbIU OMEEN.

MyTtarene3 — 51o npouecc u3menenus JIHK, KOTOppIi NPUBOIAT K My TallHsM. MyTtauuu
MOT'YT BO3HUKATB CITy4YaiiHO MIIH T10]T ICHCTBUEM ITPHPOIHEIX (hAKTOPOB, TAKHX KaK €CTeCTBEHHBIN
paquanMoHHbIH (oH. MyTareHes sBJIAETCS BAKHBIM 5JIEMEHTOM 3BOJIIOLMOHHOrO npouecca, Tax
KaK OpraHu3Mbl OOPETAoT HOBBIC IIOJIC3HBIE CBOMCTBA B PE3y/IbTaTe €CTECTBCHHOIO otbopa
MEJIKHX TOJIE3HBIX MyTanuid ¥ ux KoMOuHanui. OJHaKO MyTallMH, CBA3AHHEBIC C TEXHOICHHLIM
3arpsA3HEHAEM, MOTYT IIPHBECTH K BCTIBILLKAM KPYITHBIX XPOMOCOMHBIX M F€HOMHBIX H3MECHEHHUI,
BI/TIOYAS M3MEHEHHS B [IOJIOBBIX KJIETKAX. JTO MOXKET PHBECTH K THOE/IM OPraHM3MOB Ha PAHHUX
CTaJIMsIX PA3BUTHS UM MOSBIIEHHIO YPOICTB.

Ha30BUTE TPU OCHOBHBIE TPYIIIBI MYTAr€HOB M MIPUBE/UTE UX IIPUMEDPBI.

OtBer: MyTareHsl MOXHO pa3/JeiuTh Ha TPH OCHOBHBIC TPYIIIBL ¢dusmyeckue,
XUMHUECKUE U OMOJIOTHUECKHUE.

duzryeckie MyTareHbl BKJIIOYAIOT HOHH3UPYIOIIee H3/lyueHHe (PEHTICHOBCKHE U raMMa-
JIy4H), DNEKTPOMArHUTHOE H3TydeHHe (yIbTpaQuoseroBoe H BUJIUMBII CBET), 3apsDKEHHbIE
YaCTHIEI B HEHTPOHHOE H3JIyUeHHE.

XUMHYeCKHe MYTareHbl — pa3sHble XHMHYECKHUE COEJIMHEHHMs, HATIPUMED, allKalou/bl,
OKHCJIUTEIM U BOCCTAHOBHTEIH, KOTOPHIE BBI3BIBAIOT MY TAIHH.
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Buosiorndeckue MyrtareHbl BKJIIOYAOT crenuduueckre mocnenoBatensHoct JIHK
(TpaHCIIO30HEI), HEKOTOPBIE BUPYCHI (BUPYC KOPH, KPAaCHYXH, I'DHUIINA) W NPOAYKTHl oOMeHa
BEIIECTB (TPOIYKTHI OKHCIICHUS JIUIHJIOB, AHTHT€HBI HEKOTOPBIX MHUKPOOPTaHU3MOB).

3ananmne 18.

IIpoyumaiime mexcm u 3anuuiume paseepHymolil 000CHOBAHHbBLI OMBEN.

CymiecTByIOT 4eThIpe OCHOBHBIX crocoda JieeHus KIEeTOK: MpsiMoe OMHapHOe JielieHHUe,
aMUTO3, MUTO3 U MeHo3. [Ipsamoe OuHapHOE AeneHne XapakTepHo JUls npokapuoT (0akrepui u
HaHOOAaKTEepUil), aMUTO3 BCTPEYaeTCss B BBICOKOCIEIMATM3HPOBAHHBIX KIETKAX € HH3KOM
AKTHBHOCTBIO, MUTO3 — 3TO HENpsiMOe JieJIeHHe COMATHYEeCKHX KJIETOK 9YKapHOT, a MeHo3 —
JICTICHUE KJIETOK 3YKapuOoT, KOTOPOE BEIET K 06p&30BaHHIO TramJIOnIHBIX KIIETOK.

VkaxkuTe OHOJIOTHYECKOe 3HAUSHHEe MUTO3a JIJIS IKHBBIX OPraHU3MOB.

OtgeT: buonoruyeckoe 3HaueHUE MUTO3a 3aK/TIOUACTCS B CIIEYIOMIEM!

1. Tounas mepenaya reHeTHUECKONH HH(POPMALIMH B PSIY MOKONEHUH KIIETOK.

2. Iojutepkanue MOCTOSIHHOI'O YHUCIIa XPOMOCOM.

3. VBenuueHHe KOJMYECTBA KIETOK. OJTO JIEKHUT B OCHOBE POCTa M Pa3sBUTHI BCEX
MHOTOKJIETOYHBIX OPraHU3MOB.

4. Perenepaliust — BOCCTaHOBJICHHE MOBPEKAEHHBIX TKAaHEH U OPraHoB.

5. becnonoe pa3sMHOXeHHE MHOTHUX OPraHU3MOB.

3ananue 19.

IIpoyumaiime mexcm u 3anuwiume pas6eprymulil 000CHOBANHBLL OMEEN.

Meii03 (0T Jp.-rped. Pelmo1g — «YMEHBIIEHHE ), WIIH PEJYKIIHOHHOE JIeJIEeHUE — JIeJICHHE
SIpa 3YKApUOTUUYECKOH KJIETKH ¢ YMEHBIIEHHEM YHCIIa XPOMOCOM B JiBa pasa. [Ipoucxomut B jBa
sTana (pelyKIMOHHBIM M 3KBAIMOHHBIM HTanbl Meioza). B pesymbrare Meiioza oOpasyroTcs
raMmeTh (y JKHBOTHBIX ), CIIOPHI (Y TpHOOB U pacTeHuit).

Meito3 ObLT BiepBBIe 0OHAPYIKEH U ONHCcaH B AHI[aX MOpPCKOro exxa B 1876 roxy HeMerkum
ouosnorom Ockapom XeprBuroMm. OH ObUT cHOBa onucad B 1883 rony Ha ypoBHE XpOMOCOM
Denbruiickum 300510roM Ijiyapom Ban benenenom B sitiiax ackapusl Kpyriaoro depss. OaHaxo
3Ha4YeHHEe MeHo3a JUIsl pa3MHOKEHHs M HacieloBaHus Obulo onucaHo Toibko B 1890 romy
HeMeIKuM OnosioroM AyryctoMm BelicMaHoM, KOTOPBII OTMETHII, YTO JIJIsl IPe0Opa3oBaHus OAHOH
JUIUIOUTHON KJIETKU B YETHIPE TalVIOWHBIE KIIETKH, €CJIM HEOOXOJUMO COXPaHHTh KOJIHYECTBO
XpoMocoM, TpeOyeTcst 1Ba KieTouHbIx JeneHus. B 1911 rogy amepukanckuii renetuk Tomac
XaHT Mopran oOHapy’KUI KPOCCHHTOBED B Mei03e y 11010Boit My1ku Drosophila melanogaster,
YTO TIOMOTJIO YCTAaHOBHTB, YTO TeHETHUECKHE TPU3HAKHU IIEPEIalOTCs IO XPOMOCOMaM.

C yMeHBIIEHHEM YHCIIa XPOMOCOM B Pe3yJibTaTe Meio3a B }KU3HEHHOM LIMKJIE IPOUCXOIUT
nepexoj OT JUIUIOWAHOH (a3el k rammougHoi. BoccTaHoBieHue NIOHAHOCTH (TEepexon OT
rariouHOM (a3pl K AUIIIOUHOH) IIPOMCXO/IUT B pe3yJIbTaTe IIOJI0OBOTO Mpolecca.

B cBasu ¢ Tem, uTto B mpodaze meproro, peayKIIMOHHOTO, Tana MPOUCXOUT MOIapHoe
clIUsiHME (KOHBIOTAIM) TOMOJIOIHYHBIX XPOMOCOM, IIPAaBUJIBHOE NPOTEKAHHE MEHO03a BO3MOKHO
TOJILKO B JIMIJIOMJIHBIX KJIETKaX HJIM B YETHBIX MOJMILIOWaX (TeTpa-, TeKCAruIOWJHBIX U T. L.
KJIETKaX ).

Onuuure, KaKue MpoLecchl IPOHCXOMAT B npodasy medosa 1, nepeunciure 5 crajuif
npodasnl Meio3a.

Otget: B npodaze Meioza [ npoucxosT cie/lylonme npoieces:

Konnencanus (cnupanusanus) xpomocoM. OHH cTaHOBATCS O0JIee IIIOTHBIMH, TOJICTBIMH,
KOPOTKUMH M CTAHOBSTCS BHHBI 1107 MUKPOCKOIIOM.

PactBopenue sepHOi 000IOUKH U SIPHIIIEK.

[entpuonu pacxoasres K NoaocaM, 00pa3yroTcs HUTH BEPETEHA JEIEHHS.
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CoejlMHEHHE TOMOJIOTHUHBIX XpoMocoM (KoHbtorauus). Ilpomcxomur cOnmxenue
XPOMOCOM C TIOCTIEYIOITHM 00MEHOM y4acTKaMH MEX/Ty HUMH.

Kpoccunrosep. B MecTax MioTHOTO COeMHEHASA XPOMOCOM (XHa3Mbl) IIPOUCXOIUT OOMEH
HJACHTHYHBIMH YYacTKaMH MEX1y rOMOJIOTHYHbIMH XpoMOCOMaMH.

Jlentorena (nenmToHeMa), 3MroTeHa (3WroHeMa), NaxuTeHa (IaxuHeMa), AHUIUIOTEHA
(mummonema), IMaKUHE3.

3aganune 20.

IIpouumaiime mexcm u 3anuuiume paseepuymolil 060CHOBAHHbLU OMGEM.

HykjieMHOBBIE KHUCIOTEl — 3TO TOIMMEPHbIE MOJIEKYTIBI, COCTOSIINE M3 HYKIICOTHIOB.
Onu o6pasyror JIHK u PHK u HecyT Hacie/cTREHHYO HH(OpMaIio. HyKIieoTHIbl COCTOAT U3
OCTATKOB: a30THUCTBIX OCHOBAaHMH (INMPUMUJMHOBBIX WM IIyPHHOBBIX); MOHOCAXapuuia;
(pocdopHO KHCIIOTHL.

B 3aBHCHMOCTH OT COJIEpIKalllerocss MOHOCAaXapu/ia pasjiiyaioT J(Ba BHA HYKJIEHHOBBIX
KUCIIOT:  je3okcupubonyknennosas kucmota (JIHK) —  comepixut  me30kcupudo3y;
pudonykienHopas kucnora (PHK) — conepixxut pubosy. HykineoTnsipl pa3iudarores a30THCTHIMU
OCHOBAHHAMH, KOTOPBIX BCETO IIATh: ACHHH, [yaHHH, THMHH, IUTO3KH 1 ypaumi. B PHK Bxomsir
HYKJIEOTH/IBl C AJCHAHOM, TyaHMHOM, LMTO3MHOM M ypauuiom, a B JIHK ypaumn samencH
AHAJIOTHYHBIM TUMHHOM.

PHK MOHO pasjeluTh Ha KOJHPYIOLIHE W Hekoaupyiomue. IIpuBente nmpuMeps
HA30BUTE UX (QYHKIHH.

Ortger:

Konupyromue PHK 1 ux ¢pyHKuIuH:

undopmarmonnsie PHK (uPHK) — nepenator napopmanuto o JIHK k mecty cOopku
OeIKOBBIX MOJIEKYJI Ha pudocoMax.

Hexomupyromue PHK:

- pu6ocomusie PHK (pPHK) — cocTaBiisiior 0CHOBY pHOOCOM H y4acTBYIOT B GHOCHHTE3E
Deka;

- parcnioptabie PHK (TPHK) — TpaHCopTHPYIOT aMHHOKHCIIOTBI K MECTY CHHTe3a Oeltka
Ha pubocome;

- Muxpo PHK — npvHMMAIOT y4acTHe B TPAHCKPUIMOHHON M MOCTTPAHCKPHIIIHOHHOH
PETYISIHU 3KCIIPECCUH T€HOB,;

- maneie sgepuble PHK (MaPHK) — ydacTByiOT B BaXKHBIX Ipolleccax, TaKHX Kak
CILIAMCHHT, PEryJsiiiiy (aKTOPOB TPAHCKPHIIIMY, TOUIEPIKAHHH 11eJI0OCTHOCTH TEIOMED;

- piPHK (mu PHK) — o6HapyeHbl B KOMIIeKcax ¢ Genxamu cemeicTsa Piwi, nmeror
CIOCOOHOCTD K CaliIeHCHHT'Y MOOMIILHBIX 3JIEMEHTOB H 00€CIICYCHHMIO 3alUThI TeHOMA.

OIIK-4 CrniocobeH 060CHOBLIBATE U PEAIH30BBIBATE B MPOPECCHOHAILHON JCATECITBHOCTH
COBPEMCHHBIC ~TEXHOJOTMH C HCIONB30BAHHEM IPHOOPHO-HHCTPYMEHTAIBHOH 0asel 1
HCIIONIE30BATh OCHOBHBIE €CTECTBEHHBIE, OMOJIOTHYECKHE H TPOMECCHOHANILHBIC TOHATHS, a TAKKE
METO/IBI IPH PellleHHH 001menpodeccHoOHalIbHbIX 3a/1a4

3aganus 3aKPBITOro THIIA HA YCTAHOBJICHHE COOTBETCTBHS

OI1K-4.1 Vcnone3yeT 0a30BLIe TOHATHA MATEMATHKH, & TAK)KEe MaTeMaTH4YECKHE,
CTATHCTHYECKHE M KOJIIMUECTBEHHBIE METO/IbI IIPH pelIeHnH o01enpodecCHOHAIBHBIX 3a/1a4
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3ananue 21.

Ipouumaiime mexcm u ycmanosume coomsememeue.

HacneyoBanne — mnepeziaua reHeTHYecKoi HH(POpMaluy (TeHETHYECKUX IIPU3HAKOB) OT
OJJHOTO MOKOJICHUA OPTaHH3MOB K JIPDYTOMY. B ocnose HacJieIOBaHUs JICKAaT ITPOLECChI YIBOCHH A,
00BeIMHEHUsT W PACIpENEeIeHHs] TeHETHUYEeCKOro MaTepHana, I[03TOMY 3aKOHOMEPHOCTH
HaCcJICJOBaHHs y Pa3HbIX OPTaHH3MOB 3aBHCAT OT 0COOCHHOCTEH HTHX Mpolieccos. B 3aBucumocty
OT JIOKAIM3alU¥ TEHOB B KIETKE OYKAapHOT pPa3fMYaloT sIepHOE M IUTOIUIA3MAaTHYecKoe
Hacje/loBaHKe. B mociie/iHee BpeMst BBIIEISIOT TAkKe STUTeHETHIECKOe HACe[0BaHuE, KOTOPOE
ompenenseT 3aKOHOMEPHOCTH HAC/C[OBaHMS HMIPHHTHPYEMBIX T€HOB M  IIPU3HAKOB,
onpeiesisIeMbIX TeHaMU HHAKTHBUPYEMOH X-XpOMOCOMBI y 0co0elt IKEHCKOTo 110J1a.

CormocrtaBpTe THIIBI HACIENOBAHUS TPU3HAKOB C MX XApPAKTEPUCTHKAMM: K KaXJIOH
TIO3UIMH TIEPBOTO CTOJIOIA 110I0EPUTE COOTBETCTBYIONLYIO TO3UIIUIO H3 BTOPOTO CTOIONA.

Tun Haciieq0BaHUA XapakTepucTHKA
A AyTOCOMHO-JOMHUHAHTHOE 1 [Tpu3HaK NposBIISETCs TOIBKO B
IrOMO3HUI'OTHOM COCTOSTHUH
b AyTOCOMHO-PEIIECCUBHOE 2 [Ipu3HaK MpOSIBIISICTCS TaXKe B
reéTepoO3uroTHOM COCTOAHHH
B [Tonurennoe 3 [lepenanHabIe MPU3HAKK TTPOSIBIISIOTCS
y TIOTOMKOB OINpPEAEIEHHOTO 1ona
I CuennenHoe ¢ IMoiaoM <} [Ipuznax onpejensercs HECKOIbKUMHU
reHamu
i MuToxoH1pHaIbHOE 5 Tun Haciie/loBaHUs! IPU3HAKA, B
KOTOPOM Y4YacTBYIOT BHESJIEPHEIC
OpraHOWIBI ITUTOTLIA3MBL

3anumute B TabiuIy BeIOpaHHbIe U PHI [10JI COOTBETCTBYIOIUME OyKBaMH.
A b B r 11

Otset: A2B1B4I'4]15.

3apnanue 22.

Ipoyumatime mexkcm u yCmanogume coomeemcmeue.

OxpammBaHue XpoOMOCOM HCIIONB3YeTCs B IUTOTEHETUKE JUIS M3YUEHUS KOJNUYECTBA H
CTPYKTYPbI XPOMOCOM B HOPME M IIPH [IATOJIOTMH. B 3aBHCHMOCTH OT L(eJIei IUTOI€HETHYECKOTO
MCCIICZIOBAHMSL  UCIIOJBb3YIOTCS  Pa3/IMuHble METOJibl  OKpalMBaHus xpomocoM. Haubonee
pacnpoCTpaHEHHBIMH M3 HHX SIBJSIIOTCS PYTHHHAs MM OOBIYHAS OKpacka W sl METOJIOB
JuddepeHnManbHOro okpamumsanus xpomocoM: Q-, G-, C-, T-, R-okpacka. Jlng obo3HaueHus
BHJIA OKPACKU HCIIOJIb3YeTCs cHcTeMa TPeXOyKBEHHOro 0003HaYeHUs!, BKIIIOYAIOIAs OCHOBHOM
METOJI OKPacKH, BapHaHT Ipe/IBapHTENIbHON 00paboTKH mpenapara XpoMOCOM M Ha3BaHHe
kpacurens (GTG, RHG, QFQ u t1.1.). CTpyKTyphl, BBIABIAIOLIMECH 10 JUIHHE XPOMOCOM B
COOTBETCTBHH C THIIOM OKpacku HazeiBaioT Q-, G-, C-, R-cermentamu (bands).

ConocraBbTe THITbI OKPAIMBAHUS XPOMOCOM M MX XapaKTEPUCTHKH: K KaXJIOH [MO3ULIUH
IepBOro cTosidia nodepuTe COOTBETCTBYIOLYIO TIO3HIMIO U3 BTOPOro CTONIONA.

Tun okpamuBaHus XapakTepucTuka
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A dayopecuenTHas rudpuamsanus in situ | 1 Mertoz, Ipu KOTOPOM OKpPAIIMBAIOTCS

(FISH) YUaCTKH XPOMOCOM,

HEUYBCTBUTENBHBIE K G-

OKpalIiBaHHIO
b G-okpaluBaHue 2 MeToa, KOTOPBINA IPUMEHSIOT IS
aHaJM3a TeJOMEPHLIX pailoHOB
XpOMOCOM
B T-okpaiiBanue 3 MeTon, KOTOPBIH TPUMEHSETCS AJIs
aHaJIM3a HIEHTPOMEPHBIX PAHOHOB

XPOMOCOM, COZIEPIKaIINX

KOHCTHTYTHUBHBIH IeTepOXPOMaTHH, U

BapHaOeIbHOM JIMCTAILHOM JacTh Y-

XPOMOCOMBEI

r C-okpamuBanue + MomuduiupoBaHHOE OKpalliiBaHue
1o Pomanosckomy — I'um3se

pi| R-okpaiusanue 5 Mertom, KOTOpBIH TPUMEHSIOT JUIs

JIETEKIMX ¥ OTPeIeSICH s [TOJIOKEHHUS
criet(puyuecKoi nocae10BaTeIbHOCTH
JIHK na MeTtadasHbIx XxpoMocomMax
WIIH B HHTep(a3HbIX sapax

3anuimuTe B TaOJIUITYy BEIOpaHHBIE HU(PBI 1O COOTBETCTBYIOIIMMHU OYKBAMH.
A b B Ir I

Otset: ASB4B21'3]11.

3amanue 23,

IIpouumatime mexcm u ycmarogume coOmeemcmeue.

['eneruka - 370 HayKka, U3y4aroLlas HACIEICTBEHHOCTD U €€ U3MEHEHHH, 1epeslaBaeMble 0T
OJHOTO IOKOJIeHHs K jpyromy. OHa BKItO4aeT B cebs MHOMKECTBO TEM, CBSI3aHHBIX C FE€HAMH,
XpPOMOCOMAaMH, MYTaIlUsMH, HACIEIOBAHUEM U HBOJIIOIUEH.

CoBpemeHHass Te€HETHKA WUIPaeT BaKHYIO POJIb B BETEPHMHAPHOH MEIHIMHE, IOMOras
BBIABIISATE TeHETHUYECKHE OOJIE3HH, a TaKKe IIOHMMATh MEXaHHW3Mbl HX BO3HUKHOBEHUS U
pacIpoCTpaHeHHUs.

C DIOMOIIBI0 TEHETHYCCKHX HCCIEIOBAHHI CIEIHAIHMCThl MOTYT ONPEAEIHTh PHUCK
Pa3BUTHS HACJIEJICTBEHHBIX 3a00JIeBaHHH U IPUHUMATL MEPEI UIT UX NPOQHIAKTUKH U JIEUEHHSI.
['eneTrka Tak)ke MMeeT BaKHOE 3HAYEHHE B HayKe M TEXHOJIOIMSAX, [103BOJIAS CO3/aBaTh HOBbIE
copTa pacTeHHil M JKMBOTHBIX, pa3palaThiBaTh HOBBIC JICKApCTBa, a TaK)Ke IIPOTHO3MPOBATH
BO3MOXKHEIC KITHMATHUYCCKHE U3MEHEHHMSI,

CormocTaBbTe OCHOBHBIE TEPMHHBI B FTEHETHKE M UX OIMCAHHE: K KaXKIOH MO3HIIMHU IIEPBOTO
CTOJI011a TOI0EPHTE COOTBETCTBYIOILYIO MO3HIMIO U3 BTOPOIro croydua

Tepmun Onucanue

A Annens 1 Pasnuynple BapuaHThl OJHOTO B TOTO
JKe reHa
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b I'etepo3urora 2 [TocneposarensHocTs JTHK
cojieprkarias uHpopMaiuio 06 oHOM
HJIH HECKOJIBKUX [IPOJYKTaX B BUJIE
6enka uinu PHK
B ['omo3urora 3 JIumionaHbIA OpraHu3M HITH KJIETKa,
HeCcyIMi HACHTHUHBIE aJUIE]IH FeHa B
TOMOJIOTHYHBIX XPOMOCOMaX

r ['en 4 Opranu3m UM KIETKa, HECYIHH
pa3yIiyHbIC aJUIENIH TeHa B
TOMOJIOTHYHBIX (TTapHbIX)
XpoMocoMax
i ['ubpun 5 | Opranusm, noJy4eHHEIH B pe3yjibTare
CKpeluBanusa reHeTHYCCKH
PasIMYaIONIUXCs POTUTENLCKHX POPM

3anumuTe B TabaMILy BRIOpaHHbIE HH(PBI 0] COOTBETCTBYIOWIMMK OYKBAMH.
A b B r il

Orsetr: A1B4B31°2]15.

3ajganne 24,
Hpowumaiime mexcm u yCmanogume coOmeemcmsue.
Cenexuusi — 9TO Hayka, paspabaTelBalolias METO[bI IOJNYYEHMsl HOBBIX W

COBEpIIEHCTBOBAHMS CYLICCTBYIOIIMX IOPOJ JKHBOTHBIX, COPTOB pPAacTeHHMH M ILITAMMOB
MHKPOOPTaHH3MOB. 3HAUCHHE CENEKI[MH B BETEPUHAPHO-CAHUTAPHON IKCIIEPTH3E 3aKIIOUACTCS B
TOM, YTO JIy4IIME IOKA3aTelTH KauecTBa MsACa MMEIOT JKMBOTHBIC MSCHBIX IIOPOJ, KOTOPBIC
OTJIMYAIOTCS 0Oo0Niee BBICOKOH TPOAYKTHBHOCTBIO W OONBIIMM BBIXOJOM MSICOIIPOJYKTOB.
Hanpumep, KpyIHbBIA porareii CKOT MACHOIO HANpaBICHUS IMPOAYKTHBHOCTH OTIMYACTCH
BBICOKMMH MSICHBIMU KayecTBaMH. Taioke IpH no00pe KOHTPOJIBHBIX TPYIIL /Ul BETCPHHAPHO-
CaHHUTAPHOH HKCTIEPTH3BI BETEPHHAPHBII BPad COBMECTHO C 300MHIKEHEPHOM CI1y:KOOH yIHTEIBACT
HIOPO.LY, TPOJIYKTHBHOCTE, YCIIOBHS KOPMIICHHS M COEPIKaHHs JKUBOTHBIX.

ConocraBsTe METOIB! CEIEKIMH U UX ONHCAHWE: K KaXKIOoil MO3MIMH NEPBOro cTosdia
0GEPHUTE COOTBETCTBYIOILYIO TTO3UIIHIO H3 BTOPOTO CTOJIONA.

MeTtoa ceJIeKIHH Onucanue

A Otbop 1 MeToa mojiy4eHHst UCKYCCTBEHHBIX
MYTaLKi

b ['ubpuauzanus 2 | CkpemuBaHHE pa3IHYHbIX BUIOB HIIA

0JIHOTO BHJIa OPTraHU3MOB
B WMuynupoBaHHas NOJUILION IS 3 | Beibop nauboJiee 1IeHHBIX 0co0ei /s
MIOJTy4YEHHs TOTOMCTBA C HYKHBIMH
KayecTBaMH

r ['enHas MHKEHEPHS 4 VYBeJHueHnEe YHCIIa XPOMOCOMHBIX

HaOOpOB
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| MHaynMpoBaHHbIH MyTareHe3 5 CoOBOKYITHOCTB IIPUEMOB, METO/IOB
nony4yeHus pekomouHanTHeIX PHK 1
JIHK, BbIieieHus reHoB U3 Oprani3mMa
(KJIETOK), OCYIIECTBICHHS
MaHUIIYJIALKH ¢ TeHaMU

3anuiuTe B TAOIUIY BEIOpaHHbIE IU(PEI IO COOTBETCTBYIOIIUMH OYKBaMH.
A b B r i

Otset: A3B2B4T'5]/11.

Japanue 25.

llpowumatime mexcm u ycmanogume coomeemcmeue.

IloBbimenune kadecTBa M 0€30MaCHOCTH NPOMAOBOILCTBEHHOTO CBIPbS M IHILEBBIX
IPOJYKTOB SIBJSAETCS OAHOM M3 COIMAIBHO-3KOHOMHYECKHX 3a/1a4, PELIEHHE KOTOPOH 3aBUCHT OT
KBaTH(UIIMPOBAHHOTO HCIIOJL30BAHUS JIOCTIDKEHHUH HAy4dHO-TEXHHUECKOTo Iporpecca B
CeNILCKOX03sMCTBEHHOM U nepepadaThIBAIONIMX OTPAC/IAX U Hay4YHO 00OCHOBAHHLIX MOJXO0B K
cUCTeMe TPOU3BO/JICTRA, XPAaHEHHS, KOHTPOJIS U peai3allii CBIPbsl M MPOJYKIIUH JKUBOTHOTO H
PACTUTEIBHOTO POUCXOKIEHHUS.

CoBpeMEHHBIC JIOCTHIKECHHS B HAyKe M TEXHHKE I103BOJIMJIM BHEJIPHUTH B MNPAKTHKY
1abOPaTOPHBIX MCCIICIOBAHUM PsiJl HOBBIX NMPUOOPOB M XMMHYECKUX PEaKTHUBOB, pa3paboTaTrh
HOBBIE METOJIBI KOHTPOJIA KauecTBa U O€30IaCHOCTH ChIPbsl U IPOJYKTOB KakK KMBOTHOT'O, Tak U
PacTUTEIBHOTO IIPOUCXOMKICHHUSI. '

CormocraBbTe COBpPEMEHHBIC METOABI HCCIICIOBAHMU, HCIOJB3YEMBIE B BETEPHHAPHO-
CaHMTapHOM HKCIEepTH3e, U MX ONHCAHME: K KaXJ0H IMO3MLMU MepBoro crondua moadepure
COOTBETCTBYIOILYIO O3HIIHIO U3 BTOPOrO CTOJIONA.

MeTtoa ucciieqoBaHUS Onucanue

A OpranonentTuuecKuit 1 I [pUMEHSIOT IpH COMHHUTENIBLHOM
' CBEXKECTH Msica HIIH NPOAYKTOB yOos
1 HEBO3MOKHOCTH YCTaHOBJICHHUS UX
J0OpPOKAYECTBEHHOCTH C IIOMOIIBIO
OpraHoB YyBCTB
b bakTtepronoruyeckuii 2 MeToa, KOTOpPBIH 1103BOJISAET
HIEHTH(UITUPOBATH CHIPHEBOH COCTAB
MSICHOM IIPOJYKIIMHU, YCTAaHOBJICHHE
reHeTHYeCKOro npoduis, poJICcTBa,
110J1a *KMBOTHBIX
B ITuTonornyeckui 3 MeToz, MO3BOJIAIOIHNHA OIPEIENATh
BHEITHHUE MPU3HAKH U CBOMCTBA
IIPOJIYKTOB JUIsl OLIEHKH UX Ka4decTBa U
CTEIIEHU CBEIKECTH
r MoueKkyIsspHO-TeHETUYECKH 4 OneHka XapaKTepHUCTHK
MOP(OIOrH4ecKOH CTPYKTYpPBI
KJIETOYHBIX 3JIEMEHTOR B IIpenapare
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(MasKe) ¢ [EeNbl0 yCTAHOBJICHHS
JarHosa

JI | XuMu4uecKui 5 |Merton ucclenoBanys B BETEPHHAPHO-
CaHUTAPHOM IKCIEPTH3EL
HaIpaBJIeHHbINH Ha BBIIBIEHHE B MACE
U MACHBIX IIPOJIyKTaX a’3poOHBIX U
aHadIpOOHBIX OaKTepHii

3anuimuTe B TAOIMILY BRIOpaHHbIE U PBI 0] COOTBETCTBYIOIMMH OYKBaMH.
A b B r |

Ortser: A1b5B4I2/11.

3ananus 3aKPBITOI0 THIIA HA YCTAHOBJICHHE moCJIe10BaTEIbHOCTH

Jamanue 26.
Ipouumatime mexcm u YyCManosume nocied08amenbHoCmy.

MyTarenes — IpoOllecC BO3HMKHOBEHHS MYTAllMH, KOTOPBIH IPOMCXOAHMT CIIOHTaHHO
(CaMOIIPOM3BONEHO) HJIM TIOJ JICHCTBHEM pPasjiMuHBIX (aKTOpoB (myTtareHos). Pasznuyaror
eCTECTBEHHBIH (CIIOHTAHHBI) M MCKYCCTBEHHBIH (MHJIyIMPOBaHHbIH) MyTareHes. Myrarenes
HCIOJB3YeTCA B CENEKIHMH, HApUMep, NPH BO3IEHCTBMM HA KICTKM PACTCHHH pasiM4HBIMH
MyTareHaMH (XMMHUYECKHe BellecTBa, OOJydeHue pajuaiued u T. N.). DOTH BO3IEHCTBHA
mMenstior crpykTypy HHK H, cOOTBETCTBEHHO, CBOMCTBA OpraHH3Ma. Oco0u ¢ BpeoHBIMH H
JIETATFHBIMUA H3MEHEHUAMH BBHIOPAKOBBIBAIOTCS, & € IOJIC3HBIMH - HCTIOJIB3YIOTCA B CEJICKIIIH JUIA
JaJIbHERIIero 3aKpeIIeHHs pe3ynbTara.

VCTaHOBHTE MOCHIE0BATEIBHOCTE HTAllOB MyTareHesa. 3aluinuTe HU(pPBI, KOTOPHIMH
0603HAYCHBI 3Tallbl BIMSHUS MyTarcHa Ha XMBOW OpPraHH3M H TOCJEACTBHMA, B IPaBHIBHOM
I10CJIe/IOBATEIEHOCTH.

1. UsMeHenwe niocnenopaTensHocT ocHoBanui B JIHK
2. 3aMeHeHHe CTPYKTYPhI MOJICKYJIbI OenKa

3. U3menenue eHoTUna

4, dopMHpOBAHUE YCTOHUMBOCTH K CPEIOBBIM (hakTOpaM
5. BiusHue MyTareHa Ha opraHism

Otset: 51234

3ananue 27.
Ipouumaiime mexcm u YCmManosume nocie008amenbHoCb.

BerepuHapHas reHeTHKa — HaykKa, M3y4Yaroliasi Hacjle/I0BaHHbIC aHOMAINH 1 Oose3Hu ¢
HACJIEJICTBEHHBIM  IIPEJpAcIoOKeHHeM,  paspadaThiBatoinas — METOJIbl  JHArHOCTHKM,
[CHETHIECKOH NPOQHUIAKTHKH M CENEKIHMH JKUBOTHBIX Ha YCTOHYHMBOCTBL K bone3nsiM. B
MOCIeHHE JICCATHIETHS I'€HETHKa >KUBOTHBIX IIPETEpIiesia PEBOIONMOHHBIC H3MCHCHHS H
OTKpBLIa HOBBIE TOPU30HTHI B IOHMMAHHH HAC/IEJCTBCHHOCTH, SBOJIIOIAN U PasBUTHA Pa3IHIHbIX
BU/I0B. VI3yueHHe reHeTHKH KUBOTHBIX MIPACT BAXKHYIO POIIb B Pa3/IHIHBIX obsacTsax, BKIIOYast
CelIbCKOE XO35HCTBO, MEIMIMHY, dKOJIOTHIO. [IoOMHMO 3TOro, OHa CIocOOCTBYET COXPaHCHHIO
6uopasnooOpasus. OHOM U3 KIOYeBbIX 00JacTedl FeHETHUKH JKMBOTHBIX SBIACTCA M3YHCHHC
reHOMOB npescTaBuTeseil (ayibpl. ['eHoM mpencTapiseT coOO0H MONHbIH HabOp TeHEeTHYECKOMH
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uH(popmaluu, cojgepxaiuiics B JIHK opranusma. CoBpeMEeHHbIE TEXHOJIOTHH CEKBEHHPOBAHHUS
JIHK no3Bosisiior y4€HbIM paciidpoBbIBATE TE€HOMBI PA3JIMYHBIX BHUJIOB JKMBOTHBIX: OT
HACEKOMBIX 10 KPYIHBIX MIEKOIUTAIOWMX. bilarogaps 3ToMy y4Y€Hble HAyYMJIMCh JIY4IIE
MOHHMATh CTPYKTYPY TICHOB, HMX (QYHKUMH ¢ B3aUMOJEHCTBHs, a TaKkKe HCCIEAYIOT
3BOJIFOIIMOHHBIE CBSI3H MEKIY Pa3HBIMH BHJIAMH.

3anumuTe 1UQPB, KOTOPLIMH 0003HAYEHBI ATambl MOJICKYJISPHO-TEHETHYECKOTIO
HCCIIEIOBAHUs], B IPABUIILHOM TIOCTIE/IOBATEILHOCTH.

1. amnmudukanus JJHK

2. coop obpasnos JIHK

3. aHanIM3 MOJIYYEeHHBIX JaHHBIX
4. cexBenuporanue JTHK

5. anektpodopes JIHK

OtseTt: 21543.

3apaune 28.
Lpoyumatime mexcm u ycmanogume nociedo8amenbHoCHb.

Mytarenes — 5TO mporecc BO3ZHHUKHOBEHHMs MYTAlMi, KOTOpPbIH MOXeT ObITh
€CTECTBEHHBIM WJIM MH/IyIIMPOBaHHBIM. B coBpeMeHHOM JKMBOTHOBOJICTBE 3HAUYCHHE MyTareHesa
CTaHOBHUTCS Bce Doiee aKTyalbHBIM, MOCKOJBKY OH IPEJOCTABIACT HOBBIC BO3MOXHOCTH JUJIst
yIy4LIEHHS TeHETHYeCKOro (poHa KMBOTHBIX. OJIHUM W3 KIOYEBBIX ACIEKTOB MyTareHesa B
’KHBOTHOBO/JICTBE SIBJISICTCA €T0 POJIb B CENIEKIIMH H CO3J[aHMH HOBBIX 1TOpoJI. C MOMOIIBIO METO/IOB
MyTareHe3a MOYKHO IOBBICHTH MPOJYKTHBHOCTB XHBOTHBIX, YJIYYLIHTh UX MSACHBIE, MOJIOYHBIC
HJIK LIEPCTAHBIE KAa4eCTBa, a TAK)KEe IOBBICHTh YCTOHYMBOCTH K 3abosieBaHusM. B ycrmoBusx
rino0anbHEIX M3MEHEHMH KiIMMaTa M BO3pacTaHHs YIrpo3 cO CTOPOHBI OoJie3HeH, TakuxX Kak
SIMJAEMHH BHPYCOB, HCIIOJB30BaHME MyTareHeza CTAHOBHTCS Ba)KHBIM HHCTPYMEHTOM JIIS
cozganus OoJyiee  yCTOHYMBBIX K  HeOJIArONpHUsITHBIM — YCJIOBHAM  JKHBOTHBIX. OHaKo
UCIIOJIb30BAHME MyTareHe3a B OJKMBOTHOBOJCTBE TaKyK€ BBI3LIBACT PsiJI JTHYCCKHX H
9KOJIOTHUECKUX BOIIPOCOB.

YeraHoBUTE 1OCIIEI0BATEIBHOCTD 3TANOB MYTAIIMOHHOTO Tpoliecca. 3anuiuTe udpsi,
KOTOPBIMH 0003Ha4€HBI 2TAIlbl MyTareHe3a, B IPaBUIbHOMN 110CIIE0BATEILHOCTH.

1. U3menenne nocnegosareabHocTd JJHK

2. Otbop

3. Bo3aeiicTBue myTtareHa

4. [IposiBneHue npusHaKa

5. 3akpellieHHe U HacJle/IOBaHHe IPU3HAKa

Orset: 31425.

3ananue 29,
IIpouyumatime mexcm u ycmanogume nocied08amenbiocmb.

l'ameTorenes — 210 Ipolece 0Opa3oBaHus MMOJIOBBIX KIETOK (ramet). Y JKMBOTHBIX OH
IPOTEKAET B IIOJIOBBIX JKeJle3aX — IOHajax (B SIMUHUKAX Y cCaMOK M B CEMEHHHKax y camiioB). B
OpraHu3Me JKEHCKOH 0cOOM raMeToreHe3 CBOJMTCA K 00pa3oBaHMIO YKEHCKHX IMOJOBBIX KJIETOK
(AMIEKJIETOK) U HOCHT Ha3BaHHE OBOreHe3a. ¥ 0cobell My)KCKOro Mojia BO3ZHHKAKT MYKCKHE
[IOJIOBBIE  KJIETKM  (cmepMaTo3oujibl), Inpouecc o0pa3oBaHUs  KOTOPBIX  HAa3bIBACTCS
CIIEpPMATOrE€HE30M. 3HAUYEHHE raMeToreHe3a B JKMBOTHOBOJICTBE 3aKJIIOYAETCS B TOM, UTO OH
obeclieunBaeT IOJIOBOC pa3MHOMKEHHE JKHBOTHBIX IIOCPEJCTBOM B3aMMHOM AaCCHUMHIIAIMH
MYCKHX H )KEHCKHX IOJIOBBIX KJIETOK — rameT. [10J10Bble KJIETKH BBICTYIAIOT B POJIM HOCHTEJIEH
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HaCIIe/ICTBEHHOM HH(OPMAITHH OTIIOBCKOTO  MATEPHHCKOTO Opranu3MoB. OOBeIMHEHHE B OTHOM
HOBOM OpraHH3Me JIByX PasHBIX Hadal 00eCTeunBaeT noToMKam Oosee MHUPOKUE BO3SMOKHOCTH
JUIS TIPUCIIOCOOJIEHHMST K MEHAIOMMMCS (aKkTopaM BHEIIHEH CpEIbl, TO CCTh MOBBINACT HX
JKHU3HCHHOCTD.

VY CTAHOBUTE TOCIIE0BATEIEHOCTD STAIOB CIIEpMATOreHe3a. 3alHIIATe HUPPbI, KOTOPBIMH
0603Ha4YeHBI STAIbI CO3PEBAHHS CIIEPMATO30H/I0B, B IIPABHJILHON MOCIICI0BATE/IBHOCTH.

1. Crajus pa3MHOKEHHUS (JIeTIEHHUS)

2. Cramus GOpMHPOBaHHSA

3. Cranus co3peBaHusl

4. Cramus pocra

5. BBIXO 3pei1oif M0JI0BOM KIETKH U3 HKeJIe3bl

Otget: 14325,

OI1K-4.2 Wcnone3yeT OCHOBHBIE €CTECTBEHHBIE, GHONIOrMYECKUE W MPOpECcCHOHANIBHbIE
TOHATHSA

3anaunue 30.
Ipouumatime mekcm u ycmanosume nocied06amenbHOCMb.

MHTO03 — HENpAMOE JieJieHHe COMaTHYECKUX KIIETOK 9YKAPHOTUYECKHX OPraHu3MOB, IPH
KOTOPOM TPOMCXOMUT 06pa3oBaHue ABYX JOUYEPHHX KJIETOK, XPOMOCOMHBIE HAaOOPBI KOTOPBIX
Takue e, KaKk B MaTepuHcKoil kierke. [lepble omucanusi (a3 MHTO3a M YCTAHOBJICHME HX
nocyenoBaTebHOCTH ObitH npeanpuHaTel B 1870—1890-x romax. B komie 1870-x — Hauaie
1880-x rojoB HeMelKHii rucronor Bansrep @neMMuHT Juis 0003HAUCHUS Mpolecca HEIPsIMOro
JeNieHns] KIETKH BBEN TEPMHMH «MHTO3». MHTO3 obecreurBaeT yBEIHUCHHE KIETOK, pOCT M
PEreHepanyio OPraHU3MOB. Y OJHOKJICTOUHBIX OPraH3MOB MHTO3 obecredyuBaet Oecronoe
pasmHuOokeHHe. Ha ocHOBaHHM MOP)OJIOTHIECKUX 0COOCHHOCTEH MHTO3 YCTOBHO [0/pa3IeIAeTCA
Ha cragun: mpodasy, npomeradasy, meradasy, anadpasy, Tesaodpasy. lIpo1o/nKHTENEHOCTE MUTO3a
B cpe/iHeM cocTaBisieT 1—2 yaca. MUTO3 KJI€TOK )KHBOTHBIX, KaK IIPaBUIIO, AJTHTCH 30—60 MuHYT,
a pacreHuit — 2—3 yaca.

VCTaHOBHTE TMOCJIEOBATCIBHOCT HTAlOB MMTO3a. 3alHIIMTe LUQPBI, KOTOPHIMH
0603HaueHBl IPOIECCHl, TMPOMCXOAsNME B pasHple (aspl MHTO3a, B  NpPaBUILHOH
IIOCJIe/I0BATENILHOCTH.

1. ObpazoBanue MeTadasHOM IJIACTHHKH

2. Permukanus monexyi JJHK

3. Pacxork/IeHHe XpPOMOCOM K I10JI0caM KJIETKH
4., PaspyiueHue siiepHoi 000104KH

5. PaspyiieHne HUTEH BepeTeHa JeJICHHs

OtgeT: 24135.

3agaHus KOMOMHHPOBAHHOIO THIIA ¢ BIDOPOM OIHOIO
BEPHOI0 0TBETA H3 NPE/VIOKEHHbIX BADHAHTOB

3aganue 31.

Tpouumaiime ompuigok. u3 mexcmd, 6vlbepume nPAGUILHLIU 0MEE.

[eHEeTHYECKHE HCCIIEIOBAHUS — 3TO 00JacTh HayKH, KOTOpas 3aHMMaeTCs H3yuYE€HHEM
reHeTHYecKOoro Matepuana opranusmos, Brirodas JJHK, PHK u remel. Passutue METO/10B
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IeHeTHYEeCKHX HCCJICJIOBAHUH  TIO3BOJMIIO 3HAYMTENBHO IIPOJBHHYTLCS B  IIOHHMMAaHUH
OHMOJIOrHYECKHX IIPOIECCOB, CBA3AHHBIX C HACJICJACTBEHHOCTBIO, Pa3sBUTHEM sa0osieBaHui M
SBOJIIOLHEH. Cpe,uH OCHOBHBIX COBPEMCHHBIX MCTOHOB TCHCTHYECKHX MCCIICIOBAHHI MOMKHO
BBLIJICJIUTE: ceKBenupoBanue, I[P, renotunuposanne, pnyopecuentHas rudpumasaims (FISH) u
IpyTHE.

Kaxoii MeTon MonekyIspHOi OHOJOIHH MCHOJB3YETCs JUIS 3HAUYHTEIBHOTO yBETHYEHUs
MaJIbIX KOHIIEHTpalMil onpe/ie€HHBIX (parMeHTOB HYKJIEMHOBOH KHca0ThH (a uMenHo JIHK) B
duonornyeckom marepuaie (mpode)?

1. UmmyHodmyopecneHIMs

2. KaproTunupoBasue

3. [lonumepasHas nerHas peaxius
4. Dnexrpodopes

e 3.

3aganue 32.

Ipouumaiime ompwigok U3z mexcmd, evlbepume nPAGUILHLLL OMBE.

ITomumepasnas uennas peakuus ([ILP) — werom wmonekynspuoit Ouonoruu,

IIO3BOJIAIOIINI JTOOUTECS 3HAYUTEILHOTO YBEJIIMYEHHS] MallbIX KOHIIEHTPALMH OIpeeeéHHbIX
(parMeHTOB HyKJIeMHOBOM kucioThl (a umeHHo JIHK) B Guosiormueckom marepuaie (mpobe).
MeroJl OCHOBaH Ha MHOTOKPAaTHOM H30MpATEbHOM KOMHPOBAHHM OINPENEIEHHOIO Y4acTKa
HykienHoBo# kucioTel JJHK nmpu momomu dgepmMeHTOB B HCKYCCTBEHHBIX YCJIOBHUSX (in Vitro).
[Ipu 3TOM MPOHCXOANUT KOMMPOBAHUE TOJIBKO TOTO Y4acTKa, KOTOPLI yIOBICTBOPSET 3aJaHHbIM
YCIIOBHSIM, H TOJIBKO B TOM CJIy4ae, eclid OH MPUCYTCTBYET B UcclielyeMoM oOpasie. B otnnune
or ammmdukamuu JIHK B oxuBeIX opranusmax (pemmkanuu), ¢ nomomsio TP
aMIUIHUUIHPYIOTCS OTHOCUHTENbHO KopoTkHe yuacTku JJHK. B o6srunom ITLP-niponecce mmuna
konupyembix JIHK-yuactkoB coctaBnser He Oonee 3000 map ocHoBanuii. C moMOIIbIO cMecCH
pa3MIHUHBIX TOJIMMEpa3, C UCTIOJIb30BaHUEM J100aBOK U IIPH ONpeAeEHHBIX yeoBusx JumHa [T1[P-
(¢parmenTa Moxet pgocturath 20—40 ThiCsSY nap HYKJIEOTHI0B.

Kaxkoit kommonenT I11[P ucrnons3yrorcs Juist orpanuyeHust aMIUIHQUIIIPYEeMOro yyacTka
JHK c obeunx cropon.

1. [Tpaiimepbl

2. IHK-marpuna

3. IHK-nomumepaza
4. Bydep

OTser: 1.

3anaHus KOMOHHHPOBAHHOIO THIA ¢ BLIOOPOM HECKOJIBKHX BEPHBIX 0TBETOB H3
NpPeIOKEHHBIX BADHAHTOB

Jananue 33.
IIpouumaiime ompul8oK U3 mexkcmad, gblbepume NPAGUIbHBLE OMBEMNbL.
[ameToreHes — 3T0 mporecc 00pa30BaHHS ITOJOBBIX KJIETOK (raMeT) y JKHBOTHBIX,

KOTOpBIH MIpaeT KIIOUEBYIO pOJIb B Pa3MHOKEHMH M TOUIEpKaHHMH TeHETHYECKOTO
pasHooOpa3us. DTOT MPOLECC BKIJIKOYAET JIBAa OCHOBHBIX THIIA: cliepMaroreHes (oOpasoBaHue
CIIEPMATO30UJIOB) H ooreHe3 (0Opa3zoBaHue AHIEKIETOK).

['ameTorenes peryiaupyercs rOpMOHaMH, TAKUMH KaK TECTOCTEPOH M ICTPOTEH, a TaKKe
pa3sIM4HbIMH (baKTopaMn pocTa H CUTHAJIbHBIMH MOJIEKYJIaMH. OTtH FOpMOHBI MOT'YT BJIMATBH Ha
Havyajo, JJIMTEJIBHOCTE M 3aBEPIICHHE IIPOIECCa raMEeTOreHeE3a.
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Takum 00paszom, ramerorene3d — 9TO CIOXHBIH M MHOTOIPAHHBIH TIPOIECC, KOTOPBIH
UIPAET LHEHTPAIBHYIO POJTb B OHOJIOTHYECKOM Pa3HOO0pa3uH M SBOJIIOLHH JKHBOTHBIX. Hepes Hero
dopmupyercs ocHOBa I Tepefjaud T'eHETHYECKOH HH(OPMAIMKM OT OJHOTO MOKOJEHHS K
Ipyromy.

Wcmons3yst OTPBIBOK W 3HAHMSA 110 TEHETHKe, BhIOEpHUTE B MPUBEIEHHOM CITHCKE BEPHBIC
CyXJeHus. 3anumuTe DA PEI, 0] KOTOPHIMUA OHH YKa3aHbI

1. B ciepmarorenese oTCyTCTBYET CTa sl pocTa

2. 'ameToreHes NpoTeKaeT B MOJOBBIX XKejle3ax

3. B pesynbTate oorenesa obpaszyercs 1 siinekieTka 1 TpH 0a3albHbIX (HAallPaBUTEIIBHBIX
TeNbIa)

4. B criepmarorenese ecTh cTaaus GopMupoBaHus

5. ITocne BTOpPOro MeHOTHYECKOrO MEJICHHs B CTaIHK) CO3PEBaHHSA B CIIEPMATOICHE3E
00pasyroTes CIepMaTOLMTEI 2-0T0 MOPSIKa

OTseT: 234.

OIIK-4.3 Buiajieer HaBbikamMd padOTHI CO CIIEIHAIM3UPOBAHHBIM 000PY0BAHUEM JUId
peanu3alMy MOCTABJIEHHBIX 3ajlad [PH TPOBEJCHUM HCCICIOBAaHHH M pa3spadoTKe HOBBIX
TEXHOJIOTHUH

3ananue 34.
Ipoyumaiime ompwieok uz mexcma, blbepume nPAsUILHLLE OMEEMb.
XpoMOCOMBI — 3TO CTPYKTYPbL, KOTOpPBIE COJIEp)KAT TE€HETHYECKylo HH(pOpMaNHuIo

opranuzMa. Ouu cocrost u3z mosnekyn JJHK wu Genkos, xoropele nomoraior obecnedydBarh
yropsijioueHHoe ceopaunBanue U ynakosky JIHK.

Xpomocoma 3ykapuoT oOpasyercs M3 juuHHOM monekynel JHK, xoropas copepiur
JTMHEHHYIO TpYIIy MHOXecTBa reHoB. HeoOXouMbIMH  (DYHKIHMOHATIBHBIMH DJIEMEHTaMH
XPOMOCOMBI 3YKapHOT SABJISIOTCS LIEHTPOMEpA, TENIOMEPBI H TOUYKHM MHHUITHALIMH PETUIHKAIIHH.

B xo;e KJI€TOYHOro IMKIa OOJHK XPOMOCOMBI MeHseTcs. B uHrepdase 3T10
MaJiopa3IHuUMble CTPYKTYPHI, 3aHUMAOIIKE B JIpe OT/AEIbHBIC XPOMOCOMHBIC TEPPUTOPHH, HO
HEe 3aMeTHble Kak 000CoOJIcHHBIC 00pa3oBaHusi IPH BHU3yalbHOM HaOmojeHHH. B Muro3e
XPOMOCOMBI IIPe0dpa3yloTcs B MUIOTHO YIMAKOBAHHBIC JJIEMEHTBI, CIIOCOOHBIE CONPOTHBIATHCSA
BHEIIHKMM BO3JIEHCTBHAM, COXPAHATH CBOIO LEJNOCTHOCTH U (opmy. MIMEHHO XpOMOCOMBI Ha
craguu npodasel, Meradasbl Wik aHadazbl MUTO3a JOCTYIHBI Ul HaOIIOAEHHS C IOMOILILIO
CBETOROTO MHKPOCKOTIA.

Hcrosb3ys OTPBIBOK M 3HAHMS 110 TEHETHKE, BHIOEPUTE B NPUBEAEHHOM CIIMCKE BEPHBIC
CyX/ieHusl. 3anuimTe U@ pbl, 01 KOTOPLIME OHU YKa3aHbI

1. Kuneroxop pacriosaraercs B 00J1aCTH IEHTPOMEPHI

2. Bo Bcex xpoMocoMax €CTb BTOPUYHBIC IIEPETIKKH

3. Bce XpoMOCOMBI KIIETKH COJIepKaT OJAMHAKOBBIC T'€HBI

4. Hykneocoma coctout u3 JIHK u Genkos

5. TenmoMepbl — 3TO KOHIIEBBIE YYACTKH XPOMOCOMBI

Ortser: 145.

3ananue 35.

IIpoyumaiime ompeigox u3 mexcma, eblbepume NPAGUILHLLE OMBEENTbL.

Cunre3 Oenka — 3TO CJIOXKHBIH OMOXHMHUYECKMH IIpolEcC, B XOJ€ KOTOPOro KIETKa

Npou3BOUT Oesiku, HeoOXomumble i e€ (QyHKLUMOHMPOBaHHMsA. IJTOT HPOLECC BKIOYAET
HECKOJIbKO DTAlOB, KaKABIM H3 KOTOPHIX MIPAET BaKHYKO poib B (opmupoBanuu Oenka. B
OuocuHTEe3e OejiKa BBIACNSIOT JIBAa OCHOBHBIX AJTala: CHHTE3 IOJHUIENTHIHON LEnH H3
AMHHOKHCIIOT, IPOUCXO AN Ha pubocomax ¢ yyactueM monekyia MPHK u TPHK (Tpancisnus),
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M HOCTTPaHCIAIMOHHBIE Monubukauu rnomunentuanoil nenu. Ilporece Guocunresa Oenka
TpeOyeT 3HAYUTENBHBIX 3aTpar SHepru. Tak, cuHTe3 Oejika — KIFOYEBOH MpoLece Ul XKU3HH,
TaK KaK OEJNKH BBIIOJIHIIOT MHOKECTBO (YHKIMH B KJIETKaX: OT CTPYKTYPHOM MOIIEPIKKH 0
KaTaJu3UpoBaHus GoxumuYecknx peakuumit. Hapyuwenus B mporecce cuHTesa Genka MOryT
MIPUBOJUTE K Pa3IMYHBIM 3a00JIEBAHHUIM.

HMcnosb3ys OTPHIBOK M 3HAHUS 10 T€HETHKE, BBIOEPUTE B NPUBEAEHHOM CIIMCKE BEPHBIE
CYXKICHHS. 3anuiuuTe HUQpsI, 10, KOTOPEIMH OHH YKa3aHbl.

1. Cunre3 Oenka npoOMCXOAMT B pubOOCOMax, KOTOPBIE MOIYT HaxOJHUTBCA Kak B
[UTOIIa3Me, TaK ¥ Ha MeMOpaHe 3HI0IMIa3MaTHYECKOr0 PETHKYIyMa.,

2. Cunte3 0esKa OCYLIECTBIIAETCS TOJIBKO B A/{PE KIETKH.

3. AMHHOKHCJIOTBI, KOTOPBIE CITYy)KaT MOHOMEpPaMH JUlsl OEJIKOB, CBA3BIBAIOTCA MEKIY
c000i1 MEeNTHAHBIMH CBA35IMH, 00pa3ys MOJIUIIEIITHIHBIC IETIH.

4. Jlna cunresa Genka tpebyercs uHpopmanus, 3akoauposanHas B JIHK

5. B nporeccax TpaHCKPHIIIMHK ¥ TPAHCIAINH YHacTBYIOT TOJIbKO MoJsiekyisl nPHK

Oteet: 134.

3AJIAHUE OTKPBITOI'O THIIA
3ananue 36.

[Ipouumatime mexcm u 3anuuume pazeepHymolili 000CHOGANHbIU OMEEN.

MHTO3 — HempAMOoe JICJIeHHE COMATHUECKHX KIIETOK DYKaPHOTHYECKHX OPraHU3MOB, IIPU
KOTOPOM HPOMCXOIUT 0Opa3oBaHue JABYX JOUYEPHHX KJIETOK, XPOMOCOMHBIE HabOpPhI KOTOPBIX
TaKue e, KaKk B MAaTepUHCKOM KIIETKE.

D1oT mpolece 00ecIeunBaeT YBeIUUYeHHEe KIETOK, POCT U PEereHepaltio Opranu3MoB. Y
OJHOKJIETOYHBIX OPraHM3MOB MUTO3 00€CIIeUnBAET OECII0I0E Pa3MHOKEHHC.

MuT03 — OaMH U3 (yHIAMEHTAIBHBIX IPOLECCOB OHTOrEHE3a (JKM3HH HHIMBH/yaJIbHOTO
opranu3Ma). MuToTHYeCKOe JIeJIeHHe 00eCIeUMBAET POCT MHOTOKIIETOUHEBIX DYKApHOT 3a CYET
YBEIMYCHHUS TOMYJALUI KJIETOK TKaHeH. Y pacTeHHil B pe3ylibTare MUTOTHYECKOrO JCICHH:
KJIETOK 00pa3oBaTeNbHBIX TKaHed (MepucTeM) YBEIHUHBAETCA KOJIMYECTBO KIIETOK TKAHEH.
JlpoOnieHre OIIOJOTBOPEHHOTO siflla M pocT OOJILIIMHCTBA TKAHEH Yy JKUBOTHBIX TaKKe
IPOUCXOJIUT IYTEM MUTOTHYECKUX JAeneHui. [Tpo1o/kuTebHOCTE MUTO3a B CPE/IHEM COCTaBIISET
1-2 yaca. MUTO3 KJIETOK XMBOTHBIX, Kak npasuio, juiutes 30—60 Munyt, a pacrennii — 2-3
yaca.

[TepeunciinTe CTa MK MHTO3a U OIHIIHTE IIPOIECCH], KOTOPBIE MPOUCXOMAT B KIETKE BO
BpeMst JiesieHus (MUTO3a).

Ortser:

1. Ilpodaza — XpoMOCOMBI KOHACHCHPYIOTCS M CTAHOBSTCS BHJIUMBIMH, saepHas
000J104Ka HAYMHACT Pa3pPyIIaThCs, a IEHTPHOJIH PACXOATCA K IIOII0CaM KIIETKH.,

2. MeTadasza — XpoMOCOMbBI BBICTPAHBAIOTCS BJOIb 9KBATOPUAJIbHOM IIOCKOCTH KIICTKH,
o0pasys MeTa)azHyIO IUIACTHHKY, MHKPOTPYOOUYKH MHTOTHYECKOTO BEPETCHA IPUKPEIUISIOTCS K
XpOMOCOMaM.

3.Anadaza — CECTPHHCKHE XpOMAaTH/bl pPa3JCIsAIOTCA W HANpaBIsOTCS K
MPOTHUBOTIOJIOMKHBIM IOJTIOCAM KIETKH.

4. Tenodasza — XpOMOCOMBI JJOCTHTAIOT TIOJIFOCOB, 57pa BHOBL 00pa3yloTCs, XPOMOCOMBI
JIEKOHJICHCHPYIOTCS.

5. IluTOKMHE3 — pa3lclieHHe IUTOIUIA3MBbl KJIETOK, B pe3yibTaTe 4ero odpasyrorcs JBe
JI0YEepHHE KJIETKH.

3aganue 37.
IIpouumaiime mexcm u 3anuuiume paseepiymbvlil 000CHOEAHHBLE OMEEM.
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[eH — 3TO CTPYKTypHas W (YHKIHOHAJIBbHAS €/IHHHMIIA HACJIE/CTBEHHOCTH JKHUBBIX
opranu3MoB. B y3koM cmbiciie cioBa 3To mocnenoBatensHocTh JIHK conepaxut nndopmanmio
00 O/THOM MIIM HECKONIbKMX Ipojykrax B Buje Oenka winu PHK B Oonee mmpoxom cMeicie —
JJIEMCHTapHas ¢AUHHIla FTEHHOT0 YPOBHA OpranHu3alii HacJI€CTBEHHOTI 0 Marepuasia.

B3aumoneHcTBHE T€HOB — 3TO SIBICHHE COBMECTHOIO JIEHCTBMS JIBYX alUleliel TeHOB, B
pesyibrare KOTOPOrO IOSBISETCS HOBBIH TPH3HAK MM YCHIIMBAETCS MPOSBICHHE YiKe
MMelolerocs Npu3Haka. Paznuuaror B3auMo/IeHCTBHE aJUICNIBHBIX H HeaJUIeNIbHBIX T€HOB.

AJUIeNIbHBIE T'€Hbl — 3TO I'€HbI, PACIIOJIOKEHHBIE B OJIMHAKOBBIX YYACTKAX FOMOJIOIHYHBIX
XPOMOCOM U KOHTPOJIMPYIOIIKE Pa3BUTHE OJIHOTO MPU3HAKA.

Heajulenpnble reHpl — TEHBI, PAacHoJIOKEHHBIE B PAa3MHUHBIX YYacTKaX XpPOMOCOM H
KOJMPYIOIAE HEOJMHAKOBKIE O€lKd. HeaielbHble TeHbl TAKXKE MOTYT B3aUMOJIEHCTBOBATH
Mexy coboit. [Tpu atom 1160 o1t ren 00yCIIOBIMBAET Pa3BUTHE HECKOJIBKUX IIPU3HAKOB, THOO,
Hao0OPOT, OJUH MPHU3HAK MPOSIBISICTCS IO ICHCTBHEM COBOKYITHOCTH HECKOJIBKHX [CHOB.

HCpCLIPICJIHTC BH/IBI BSHHMOﬂeﬁCTBHH HCaAIJICIIBHBIX T€EHOB H oxapaKTepH3yﬁTe ux.

OtBert:

-ITonHoe noMuHupoBaHue. OAUH reH (JOMHHAHTHBIH) MOJHOCTBIO MOJABIAET NEeHCTBHE
JIPYroro reHa (pereccuBHOr0), MO3TOMY Y T€TepPO3UTOThI IPOSIBIISIETCS JOMUHAHTHEBIH IMPHU3HAK.

-Henonnoe pnomunupoBaHue. JIOMHHAHTHBIM T'€H HE IOJHOCTBIO IOJABISET NEHCTBHE
PEIECCHBHOTO T'eHa, TO3TOMY Y T€TEPO3UTOTEI IPOSBIISICTCS MTPOMEKYTOUHEIH TTPH3HAK.

-Kogomunuposanue. Hu oun U3 reHoB He JOMHHUPYET Hal APYTHUM, H B T€TEPO3UTOTE
KaXK/[bli MposiBIIsieT ce0s B paBHOU cTeneHH (IOsIBIsETC HOBBIN IIPU3HAK).

-CBepxjiloMuHUpOBaHHe. PellecCMBHBII aule/IbHBIA T'eH B TEeTePO3UroTe YCHIIMBAET
JIEACTBHE JOMHUHAHTHOIO aJlJIefsl, TIO3TOMY Y T€TEPO3UIOTHl IPH3HAK OOJIee BLIPAKEH, YEM Y
JTOMHHAHTHOH TOMO3HIOTBI.

3aganue 38.

IIpouumatime mexcm u 3anuuiume pazgepHymsiil 000CHOBAHHbIL OMGem.

Myrarenes — mporecc H3MEHEHHS B HYKIECOTHJHOH mocnenosarensHoctd JIHK,
IPUBOJSIIMA K MyTalMsM. 3ayacTyrd MYTAllMM BBICTYNAIOT B KauecTBE MaTepuaiia JLsd
ecTeCTBEHHOro ordop. Hampumep, mpH KapAMHAIBHOM HM3MEHECHHH OKPYKAIOIIMX OpraHu3M
YCIIOBHIl MyTallid, CUMTABIIHECS DaHEEe HEHYXHBIMH, MOTYT CTaTh IOJIE3HBIMH, M IIOBBICST
IPOIEHT BEIKMBAEMOCTH JJAHHOTO OPraHHU3Ma U BIIOCIEACTBHH €r0 OTOMKOB.

YyuurbiBasg TOT (akT, YTO U3MEHEHHS OKPYKAIOIIEH CpeJibl B IIPOLECCE IBOJIOIHH JKHUBBIX
OpPraHU3MOB MPOUCXOJAT JOBOJIBHO PEAKO, TO MyTallMH OOJIBIMMHCTBA T€HOB MOTYT BBICTYHATh
«MOJNEKYJISPHBEIMU dacaMuy». C UX TOMOIUILIO0 MOXKHO OTCIIEAUTE POJICTBO Pa3IMYHBIX TAKCOHOB, B
TOM YHCJIe TPOCIIEUTh NEPUOIBI PA3BUTHS M ITPOMUCXOKICHHS OPraHU3MOB.

CornacHo oJHOH W3 TeopHil MPOMCXOXKICHHS SKM3HH Ha HalleHd mniaaHeTe BCe JKHBOE
MPOH30III0 OT ONHOH KJIeTKH. B mpollecce 3BOMIONMH 3Ta KieTka IU((depeHIHpoBaliach ¢
MOMOIIBIO MyTaluii. Tak BO3HUKIH DoJiee CII0KHO OPraHH30BaHHBIE OPTraHU3MbI, OTIIHYAIOLTHECS
Mexcty coboi. CTOUT Tak)Ke OTMETHTh, YTO MYTallMM UIpatoT O0JIBIIYIO poiib B cesekiuu. [Tyrem
HCKYCCTBEHHOI'O MyTareHesa I10JIy4aroT, HanpuMmep, Oojiee KpyIHbIe I10J16l pacTeHuit. Takum
o0pasomM, Oiarogapst MyTalusM BO3HHKAIOT HOBBIE INTAMMBI, COPTA, TOPOIbI OPTaHH3MOB.

JlaiiTe onpeienieHyne NOHATHIO “MyTaIlis ", YKaXKUTe 3 BUA MYTaIHi 110 CTEIICHH BIMSHHS
Ha opranusM. JlaliTe onpenencHue MOHATHIO “MyTarcH” U YKaKUTE pa3HOBH/IHOCTH.

OtBert:

Myrtauus — 3TO CTOHWKHE, BHE3alHO BO3HHUKIIHE HM3MEHEHHS  CTPYKTYDBI
HACJIEJICTBEHHOIO MaTepuajga Ha pa3IHYHBIX YPOBHSAX €ro OpraHu3alfy, NPHBOJAALIHE K
M3MEHEHUIO TeX WJIM UHBIX IIPU3HAKOB OpIaHU3Ma.
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Beiensitor MyTanMH HeWTpaibHBle, IMONE3HbIe W BpegHbIe (KOTOpBlE MOIYT OBITH
JeTATPHBIME WJIH TIONYNeTanbHBIMK). [lone3npie MOBBINAKOT XKH3HECIIOCOOHOCTD, JIETAbHBIE
BBI3BIBAIOT T'HOENB, TTONYJIeTATBHEIC CHIKAIOT XKU3HECTIOCOOHOCTD, HEHTPAIbHBIE HE BIUAIOT HA
’KH3HECIIOCOOHOCTE 0COOCH.

MyTtaren — 3T0 ¢akTop, BBI3BIBAIOIIMH Yy JKHUBBIX OPraHU3MOB MyTalllH. Belaensror
HECKOJIBKO BHIOB: (pH3HUECKHE, XUMHUECKHE WIH OHOJIOTHYECKHE MyTareHbl.

3ananue 39.

IIpouumaiime mexcm u 3anuuiume paseepHymolil 060CHOBANHbLI OMBGem.

[TonoBoe pa3MHOXKeHHE - BOCHpOM3BeJeHHEe cebe NoAO0OHBIX, NpOHCXOAdlIee, Kak
IIpaBujoO, C y9aCTHEM IIBYX ocobeii B PE3YIbTATC CIIUAHUA I'aMCT, T. €. KOILYJIALIUH SULEKIIETKH U
criepMaTo3oujia. B 3aBUCHMOCTM OT CHCTEMATHYECKOTO TIIOJIOKEHHUSI 3YKapUOTHUECKHX
OpraHU3MOB I10JIOBOE pa3MHOMKCHHE HMEET CBOM OCOOEHHOCTH, HO, KaK IIPaBHJIO, OHO T103BOJISIET
00BbEeIMHATH TeHeTUYSCKUH MaTepHall OT ABYX POJUTENILCKMX OPraHU3MOB U I103BOJISET OJTYyYNTh
MOTOMKOB C KOMOWHAIMEH CBOMCTB, OTCYTCTBYIOLIEH Yy poauTensckux ¢opm. Y psjga
MOJUIUIOUHBIX OPraHU3MOB € HEYETHBIM YUCJIOM HaOOpPOB XPOMOCOM IIOJIOBOE Pa3MHOMKEHHE
UTpaeT MaJlyl0 poJib B TMOJJIEP)KAaHMHM TEHETHYECKOH HM3MEHYMBOCTU B IONYJALMH B CBA3H C
oOpazoBanueM HecOalaHCHPOBAHHBEIX HA0OPOB XpPOMOCOM B ramMeTaXx M Yy IIOTOMKOB.
Bo3MoKHOCTE KOMOMHMpPOBATH I'eHETHYECKHWH Marepuasl [pPH INOJIOBOM pa3MHOKEHHUH UMeEeT
OO0JIBIIIOE 3HAYEHHE JUIL  CEJICKIIMKM MOJCIBHBIX H XO03SHCTBEHHO Ba)KHBIX Opranu3MoB.
['ameTorene3 — 2310 mporecc o00pa3oBaHUS TMOJOBBIX KIETOK (ramMer) B OpraHuzMax
MHOT'OKJIETOYHBIX JKHBOTHBIX. OH Hrpaer KJIIOYEBYIO PoOJib B PENpojyKiuu, obecrieunBas
nepejiayy reHeTHYEeCKOro MaTepraa OT POoJIMTeled K IIOTOMCTBY M CIIOCOOCTBYS IOJUIEPIKAHUIO
TeHeTHYECKOro pa3Hoobpaszus B MONyssiuuax. Frorom ramerorenesa sBisieTcs oOpa3oBaHue
BeICOKOM(depeHIIUPOBAHHBIX TAallJIOUJHBIX MOJOBBIX KIETOK — CIIEPMATO30UA0B HIIN
AMIEKIIETOK.

Jlaiite onpeneneHue NOHATHIO “cnepMarorenes”. Ykaxure 4 crajiMM cliepMarorenesa u
XapaKTEPHCTHKY MPOLIECCOB, KOTOPHIE IPOMCXOST B KAXK/IOM U3 STAIIOB.

Ortger:

CnepmatoreHe3 -— 9T0 mpomecc (OPMHUPOBAHHS MYKCKHX IIOJIOBBIX  KJIETOK
(criepMaTo30MI0B), MPOUCXOJAIIUI B CEMEHHHKAX.

CnepMaToreHe3 COCTOUT M3 YEThIPEX CTA/MH:

1. ®dasza pasmuoxenus. Hespenwle KieTku, Haxojsluecs B CEMEHHUKAX, IIOJ
BO3JIEHCTBUEM TOPMOHOB JEJATCA M MpeodpasyroTcst B CHEPMATOrOHHUM C JBOHHBIM Habopom
XPOMOCOM.

2. ®aza pocra. CnepMaToroHWH yBeIWYHBAIOTCI B pasMmepax. l3menssace, onu
npeoOpasyroTes B CHEPMAaTOLMTRI IIEPBOT0 MOpsIKa, KOTOPEIE TaKke colepikar JBoiiHoil Habop
XPOMOCOM.

3. ®aza CO3peBaHHA CIIEpMaTOreHe3a 3aKJIIo4YacTCs B ABYX ITIOCJICNOBATEIILHBIX NEJICHUAX
Mmeio3za. B pesynbrare 1epsoro jiejenus u3 crepmarouuTta | mopsaka ofpasyiores 2
cnepmarouuta Il nopsaka. M3 Hux B pe3ynbrare BTOporo MEHOTHYECKOTrO JIeJeHHs 00pa3yloTces
4 cnepmatuael. TakuM 06pazoM, Kaxaas UCXOHas CIIEpMATOTOHMS 1aéT Hauaso 4 criepMaTujiaMm
C rarlIOnJHBIM HAa0OPOM XPOMOCOM.

4. daza ¢opmuposauus. B nocnennedt ¢daze u3  crnepMatun  (pOPMHPYIOTCS
CIIEpPMaTO30U/IbI, UMEIOIIHE XapaKTepHOe CTPOCHHE. '

3ananmue 40,

Ipoyumaiime mexcm u 3anuuiume pazeepHymoviil 000CHOBANHBLI OMEEM.

[Tomumepasnas menuas peakuust (ITLIP) — wmeTon MonexkynaspHoil OMOJIOTHH,
[O3BOJIIOIIMA JOOUTHCS 3HAUMTENIBHOIO YBEIIHYEHHS MAaJBIX KOHIEHTPAIMH ONpeeNEHHEIX
(¢parmenToB HykJienHoBo# kuciorel (a2 umenHo JIHK) B Ouonornueckom marepuane (mpo0e).
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Merton ocHOBaH Ha MHOTOKPAaTHOM H30HMpaTeNbHOM KOIHMPOBAHUU OIPEJENIEHHOIO YdacTKa
Hyki1enHoBoH kuciaoTel JIHK npu moMoiu GpepMeHTOB B MCKYCCTBEHHBIX YCIOBHSX (in vitro).
[Tpu 5TOM NPOHCXOAUT KOIIMPOBAHUE TOJIBKO TOI0 Y4acTKa, KOTOPBI YIOBIETBOPSET 3alaHHBIM
YCIOBHAM, H TOJIBKO B TOM CJIy4dac, €CJIH OH IPHCYTCTBYCT B HCCIICAYCMOM 06p8.31.l6. B ornnuune
or ammaudukauuu JIHK B kuBbIX opraHuzMax (perumkanuu), ¢ nomousio TILP
amruuImpyrores otHocuTenbHo Kopotkue ydactku JIHK. B o6srunom [MI{P-mponecce nnmuna
konupyeMbix JIHK-yugactkoB coctaBnser ne 6onee 3000 map ocHoBanuii.

[Tepeuncnute 6 komnonentoB peakiuu [P u ux Gpynkmuum.

Ortser:

Komnonents: [P u ux ¢pynxius:

1. JIHK (JIHK-matpuna). Copmepxkur Ttor yuacrok JIHK, kortopeii Tpedyercs
aMIIU(PUIUPOBATE.

2. I[Ba HpaﬁMepa‘ KOpOTKHG HHUTH U3 HYKJIICOTHIOB, KOTOPBIC MOAXOAAT K HCKOMEBIM HHTAM
JHK, o6o3nauaroT Hauaao U KOHel HCKoMo# nocnenosarensHocT JJHK

3. JHK-nonumepasza. @epmenT, kotopslit gocrpausaet HUTh JIHK B xone [1LP.

4. Cmechb Hyk1eoTH 10B. Cityskar cTpouTesIbHBIM Matepuasom st konui JJHK-monexyn.

5. Moubl marausa (Mg2+). TTojuiepxuBatot aktuHocTh JIHK-monumepassl.

6. bydepnbii pacrBop. Cmech, KoTOpas co3JaéT ONTHMAJbHBIE YCIOBHS JUIA
OMOXUMHYECKOH peakuy.

4.2. TunoBble 3aaHU JUISI IPOMEKYTOYHOH ATTECTAIHHA
DopmMupyeMble KOMIICTECHITHH

CriocobeH ocyiecTBisiTh MPO(EeCcCHOHATBHYIO JESTebHOCTh C YYETOM BIIMSHHUS Ha
OpTraHHU3M JXHBOTHBIX IIPUPOJIHEIX, COIUATBHO-X03SHCTBEHHBIX, TeHETHYECKHX U DKOHOMHUYECKHUX
(akropos (OITK-2)

OIIK-2.1. OcymecTtBiser npodeccHOHANBHYIO JEATeNLHOCTE €  Y4YETOM BIIHSHUS
HPUPOJIHO-TeorpapuyecKuX YCIOBUNA Ha OPraHu3M KHUBOTHBIX

OIIK-2.2. OcymecTBiaseT npodhecCHOHANBHYIO HEATEABHOCTE C YYETOM BIIHUSHHS
MIPUPOJHEIX H T€HETHYECKUX (JaKTOPOB HA OPTaHU3M JKHBOTHLIX

OTIK-2.3. OcymecTBusieT mpo(ecCHOHATBHYIO AEATEILHOCTE € YUETOM COLMANLHO-
XO3SMCTBEHHBIX U SKOHOMHYECKHX (DAKTOPOB

- Crocoben 00OCHOBBIBATE M PEATM30BBIBATL B MPO(ECCHOHAIBHON JIEATEIbHOCTH
COBPEMEHHBIE TEXHOJIOIMM C HCIOJIb30BaHHEM NPUOOPHO-HHCTPYMEHTAIbHOW 0a3el M
UCIIOJIE30BaTh OCHOBHBIE €CTeCTBEHHBIE, OHOJIOrHYeckHe U ITPo(eCCHOHAIBHEIE TOHITHS, a TAKKe
METO/IBI IPH pertieHuu obmenpodeccuonanbibiX 3a1a4 (OTTK-4).

OIIK-4.1. Hcnons3zyer Oa30Bble NOHSTHS MAaTeMaTUKH, a TakK)Ke MaTeMaTHYecKHe,
CTaTHCTHYECKHE U KOJIMUYECTBEHHBIE METO/IBI IPH PEIIEHHH 00LIenpodecCHOHATBHBIX 3a1a4

OIIK-4.2. Vcnonp3yeT OCHOBHBIE €CTECTBEHHBIE, OHoIOrHueckue U npodeccuoHanbHbIe
MIOHSITUS

OIIK-4.3. Bnageer HaBBIKaMH pabOTHI €CO CIEIHAIM3HPOBAHHBIM 000PYJIOBAaHUEM IS
peanu3allMy IIOCTABIEHHBIX 3aJa4 INPH NPOBEJACHHHM HWCCIIEOBAaHUN M pa3padoTke HOBBIX
TEXHOJIOTHil. '

4.2.1. Bonpocsl K 3a4uery
Crnocoben ocynecTBIsSTh IPOGECCHOHATIBHYIO NESATEIbHOCTE C YUETOM BIIMSHUS Ha
OpraHU3M >KHBOTHBIX IIPHPOJIHEIX, COIIMATBHO-X035HCTBEHHBIX, TeHETHYECKHUX H
sxoHoMmuueckux (paxropos (OITK-2)
OIIK-2.1. Ocywecmeniem npogheccuoHaibHylo O0esamenibHOCmb ¢ Y4emoM GLUSsHUS
NPUPOOHO-2e02paPuecKux YCio8ull Ha OP2aHUusM HCUSOMHbIX
1. XUMHUYECKHH ~ cocTaB M MOP(QOJIOTMYECKOE  CTPOEHHE  XPOMOCOM.
Mopdosorndeckie THITBI XPOMOCOM.
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2 Crpoenne u pynkuuu tesomep. Ilpenen Xendnuka.

£ DyXpoMaTHH M reTepoxpoMaTHH. PasHoBuaHocTH rerepoxpomartuna. Cocras
reTepoXpoMaTHHa.

4. Knaccuduxauuu xpomocom.

5 [lonsrue kapuoTuna.

6. [{uTommasmaTHyecKast HaClIEICTBEHHOCTb.

e Jlenenune knetok. MuTo3. buomorndeckoe 3HaYeHHE MHTO34.

8. Meiio3, penyKIIMOHHOE M 3KBAIlMOHHOE JieJieHWs. BbHoJornyeckoe 3Ha4YeHHE
Meio3a.

9. ['ametorenes. Cranguu o00pa3zoBaHuss MNONOBBIX KieTok. CriepMaToreHes H

OBOTEHE3, NX 0COOEHHOCTH.

OIIK-2.2.  Ocywecmensem npo@eccuoHaibiylo OesimeibHOCmb ¢ YYemoM  GIUAHUS
npupoaybzx U ceEHEMUYECKUX q’)axmopos HA OPeaHUIM HCUBOMHbBIX

10. PHK: xumuueckas CTpyKTypa, THITbI, (YHKITHH.

11. Crpykrypubie U pynkunonanbuble ominyus JIHK u PHK.

12, Orarnbl cHHTE3a Oenka.

13. Turbl KIETOK B CBSA3M ¢ MPONU(PEPATHBHBIM TTOTEHITHATIOM.

14. CriocoObl pasMHOXKEHHS KIIETOK.

15. HeTunuynsle opMBI MHTO3A.

16. OCHOBHBIE IT0JIOJKEHHS TCOPHH HACJICACTBEHIOCTH 110 MeHIelo.
1% Buapl XpoMOCOMHEIX abepparimii.

18. Crpoenue JIHK no Yorcony u Kpuky.

OIIK-2.3. Ocywecmensem npoghecCUOHANLHYIO OeIMeNbHOCHL € YYemoM COYUIbHO-
X03AUCMEEHHBIX U IKOHOMUYECKUX (harkmopos
19. [Tomamopdusm JTHK.

20. Tunbsl fOMUHUPOBaHUS.

21, Hapyiuenus B pa3BUTHH 10JIA.

22, ['ennble, reHOMHEBIE U XPOMOCOMHBIE MYTALIHH.
23. XpoMOcOMHas TEOPHs HACIEICTBEHHOCTH.

24. CoBpemeHHbIE IIPE/ICTABICHHS O CTPYKTYpE reHa.
23, Oco0eHHOCTH CTPOCHHS TEHOB DYKAPHOT.

26. HeamnenbHoe B3aMOIeiiCTBHE T'€HOB.

- CnocobeH 000CHOBBIBATH M pEaTM30BLIBATE B MPO(ECCHOHANBHOH JeATeTBHOCTH
COBpPEMEHHBIE TEXHOJOTMH C HCHOJIB30BAaHHEM NpPHOOPHO-HHCTPYMEHTAIBHOH 0a3sl  H
UCII0JIb30BaTh OCHOBHBIE ECTECTBEHHBIE, OHOJIOTHYECKHE U TPO(PECCHOHALHBIC TOHATHSA, a TAK)KE
MeTOoABI pH pelneHuu oduenpodeccuonanbupix 3amayd (OITK-4).

OIlIK-4.1. Hcnonvsyem 6asogvle nNOHAMUSL MAMEMAMUKY, d MAKICE MAMEMAMUYECKUe,
CMamucmuieckue 1 KoIu4ecmeenHole Memoodsl npu peutenuu oowenpogheccuonaivbrblx 3a0ay

OIIK-4.2. Hcnonvsyem ocHoGHbIe ecmecmseenHble, Ouoiozuieckue u npogheccuonanvivle
HOHAMUSA

27 [lonsiTve HHTEpCEKCYATLHOCTH.

28. IlonsTre u npu4uHBEl GpUMapTUHU3MA.

29, Onpenenenue repmagpoauTU3MA, IPHMEPDIL.
30. Cunnpom Knaitndensrepa.

31. Cunnpowm Illepemesckoro-Tépuepa.

32. Cunjpom Jlxeiiko0Oc.

33. Tpucomus no X-xpomocome.

34. I'uuanipoMopdu3M, onpeiesieHHe U TPHMEPHIL.
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35. [TonaTHE XUMepU3Ma U MO3AHITH3MA.

36. Opranu3zaius Hacle/ICTBEHHOT0 MaTeprasa y OakTepui.

37. Konnennus onepona.

38. DKcnpeccHs FeHOB B [POIIECCE OHTOICHE3A.

39, OCHOBHBIE IBHIKYIIIUE CHIIBI DBOJTIOIHH.

40. Iousitue nonynsiiuud. OCHOBHBIE XapaKTEPUCTUKH TTOMYJIAIHH.
41, OcHoBHBIE c1TOCOOBI BHI000pa30BaHHS.

42. IToHsiTHE MaKPOIBOIIIOIHUH.

OIIK-4.3. Bnadeem Hasvikamu pabomsl co cneyuaiuzuposannvim obopyoosanuem ons
peanuzayuu  NOCMABNEHHbIX 3004y Npu NPogedeHuu UCCIe008aHUll U paspabomre HOBbIX
MexHOoN02U.

43. 3akon Xapau-BaitnOepra. YciioBust €ro BBITIOJHEHHS.

44. Hacnencreennple anomasuu KPC.

45. HacnenctBeHHBIE aHOMATHK CBUHEIH.

46. HacnencrrenHble aHoMaaiu OBEIL U KO3.

47. Hacnencrsennnle aHOMaJIHH TITHII.

48. Hacnencrsennble aHOMaIWH JIOIIAIEH.

49, I'enernyeckue gedexTpr apabCKUX YHCTOKPOBHBIX JIOMIAICH.
50. AHOMaJIMK: TeHeTHYeCKHE, HACIeICTBEHHO-CPE/IOBBIC, IK30MCHHBIE,
51. I"opusonTasbHbIe ClIOCOOBI IEPEHOCA TEHOB.

32, ITonsTHe TpaHcopMmauu y OakTepui.

33 [loHsATHE KOHBIOTAITUH Y OaKTEPHI.

54. [ToHsITHE TpaHCAYKIIMH.

55. JIuTuueckuil U MM30TCHHBIN IUKJI BUPYCOB.

5. METOJAWYECKHE MATEPHUAJIBI, OIIPEJEJISIOIIHAE ITPOLIE/YPbI
OIIEHMBAHUS 3HAHUM, YMEHUI1 U HABBIKOB U OIIBITA
JEATEJBHOCTU, XAPAKTEPU3YIOIINX DTAIIBI ®OPMHUPOBAHUSA
KOMIIETEHIIUI

Kpurepuu olleHMBaHus 3HAHWH 00yYarOIIHXCs IIPH IIPOBCACHHH KOJIJIOKBHYMaA.

e OTMeTKa «OTIMYHO» - OOy4aloUIHHCS UYETKO BBIPAYKACT CBOKO TOYKY 3pEHHs I10
paccMaTpuBaeMbIM BOIIPOCAM, IPUBOJIS COOTBETCTBYIOIIHE TPHMEPHI.

e OTMeTKA «X0POHIo» - 00YUaIOIHIHCS J0NYCKaeT OT/IEbHBIC TOTPEITHOCTH B OTBETE

e OTMeTKa «yI0BJIETBOPHTEABLHO» - 00yUaromuiics oOHapyKUBaeT MpodesIbl B 3HAHUAX
OCHOBHOI'0 Y4e€0HOr0 1 HOPMAaTHBHOTO MaTepHaa.

e OTMeTKA «HEY/J0BJIETBOPHTEAbHO» - 00YYaIOIHMHCS OOHAPYKHBACT CYIIECTBEHHLIE
npo0Oesibl B 3HAaHUSIX OCHOBHBIX TTOJIOKCHUH TUCIUIIIHHEI, HEYMEHHE C TOMOIIBIO IIPEIO1aBaTelIs
II0JIyYUTh IIPABUIBHOE PEHICHUE KOHKPETHON MPaKTHYECKOH 3a/1a4H.,

Kputepuu orieHHBaHUs 3HAHHH 00y4YarommXcs IPU IPOBEAEHUN TECTUPOBAHMUSL:

Pesynprar TecTHpoOBaHMs OLIEHMBAETCS 110 MPOILEHTHOH IIKajge OIeHKH. Kakaomy
obyuaromemycs IpejiaraeTcst KOMIUIEKT TECTOBBIX 3aJaHuii U3 25 BOIIPOCOB:

* OT™MeETKA «OTINYHO» — 25-22 NPaBUIIBHEIX OTBETOB,

e OrMeTKa «xopomo» — 21-18 npaBUIBHBIX OTBETOB.

e OT™MeTKA «y/I0BJIETBOPHTENBLHO» — 17-13 IPaBHIIBHBIX OTBETOB.

e OTr™MeTKa «HCYAOBJIETBOPHTEC/IBEHO» — MCHCE 13 IMpaBUJIBHBIX OTBETOB

35



Kputepuu 3HaHuil npu MMPOBEACHHH 3a4€Ta.

e OueHKa «3a4TEeHO0» JIOJDKHA COOTBETCTBOBATD [MapaMeTpaMm M000H U3 MOJOKHATETbHBIX
OIEHOK («OTITHYHOY», «XOPOII0», «YIOBICTBOPHTEIIBHON).

e Onenka «He 3a4TeHO» JIOJDKHA  COOTBETCTBOBATH  IapaMeTpaM  OILEHKH
«HEYJOBJIETBOPUTEILHOY.

¢ OT™MeTKa «OTJIMYHO» — BBIIOJHEHB! BCe BHIBI YYCOHOH paboOTHI, MpeayCMOTPEHHBIE
yueOHbIM mnaHoMm. OOydvaromuics JeMOHCTPHPYET COOTBETCTBHE 3HAHHM, YMEHWi, HaBBLIKOB
IPUBE/ICHHBIM B TaOIMIIAaX MOKa3aTesIM, ONEPUPYET MPHOOPETCHHBIMH 3HAHUSME, YMEHUSMH,
HaBbIKaMH, NPHUMEHSET UX B CUTyalldsX MOBBIIIEHHOH cloHOCTH. lIpu 3TOM Moryr ObITh
JOTYIIEHBl HETOYHOCTH, 3aTPy/IHEHHWS! NPH AHAJUTHUYECKHX OTEparugx, MepeHoce 3HAHWH U
YMEHHH Ha HOBbIE, HECTAH/IaPTHBIC CUTYAIHH.

e OT™MeTKa «XOpOINO» — BBIIIOJIHEHBl BCe BHJIBI yueOHOI paboThl, MpeaycCMOTPEHHEIC
yueOnpiM mnanoM. OOywaromuics JeMOHCTPHpPYeT COOTBETCTBHE 3HaHHil, YMEHHH, HaBBIKOB
IIPUBEJICHHBIM B TabJUIaX [10Ka3aTessM, ONEpPHPYET MPUOOPETEHHBIMHU 3HAHHUSIMH, YMEHUSIMH,
HaBBIKAMM, IIPHMEHAET HUX B CTaHIAPTHBIX cuTyanusix. [IpH 3ToM MoryTt OBITH JIOIYIIEHBI
He3HAYUTENIbHBIC OLIMOKH, HETOYHOCTH, 3aTPYAHEHHUS TIPH AHATMTHYECKHUX OIEPaIHsIX, IEPEHOCE
3HAHWH M YMEHHH Ha HOBBIE, HECTAH/IAPTHBIE CUTYAIMH.

e OTMeTKa «YAOBJIETBOPUTEJILHO» — HE BBINOJHEH OJIMH WK Oosiee BUJIOB yueOHOM
paboThl, NPEeAyCMOTPEHHBIX YyueOHbIM IUIaHoM. OOydYaruMics JIEMOHCTPUPYET HENOJIHOEe
COOTBETCTBHE 3HAHWH, YMEHUN, HABBIKOB IIPUBEICHHBIM B TaOJIHIIaX MOKa3aTeNsIM, JOMYCKAIOTCS
3HA4YMTEJIbHBIE OIUHOKH, IPOSIBIAETCS YaCTUYHOE OTCYTCTBHE 3HAHMIM, YMCHHI, HABBIKOB 110 PsijTy
nokasarened, oOyuaromuiics HCHBITBIBACT 3HAYUTEILHBIC 3aTPyJHEHHUs I[IPH OINEPHPOBAHHH
3HaHHUAMH H YMEHHSMH IIPH UX IIEpeHOCe Ha HOBBIE CHUTYallUH. —

e OTMeTKa «HEYJ0BJETBOPHTEJIbHO» — HE BBINOJHEHB BHIBI yueOHOH paboOTEHI,
IIPEYCMOTPEHHBIE Y4EOHBIM INIAHOM. IEMOHCTPUPYET HETIOJIHOE COOTBETCTBHE 3HAHUI, YMEHMUIA,
HAaBBIKOB IIPHBEJICHHBIM B TalJMUAX IOKa3aresied, JOMyCKAlOTCsS 3HAYMTEIbHBIC OIMHOKH,
NpOSBJISIETCS. OTCYTCTBME 3HAHMM, YMEHHH, HaBBIKOB 1O OONBIIEMY POy IOKazaTele,
00y4JaroImUiCs MCIBITHIBACT 3HAYMTENILHBIC 3aTPYAHCHUS IIPH OINCPHPOBAHHM 3HAHHSIMH U
YMEHHUSMHU IIPU UX IIEPEHOCE HA HOBBIE CUTYalluH

KDHTEDHH 3HAHHUHU [IPH NMPOBEJACHUH K3aMeHa:

e OTMeTKA «OTJIMYHO» — BBLINOJIHEHBI BCe BHJIbI y4eOHOM paboThl, MpelyCMOTPEHHBIE
yueOHBIM ITaHOM. OOy4Yaromuidcsi JIEeMOHCTPUPYET COOTBETCTBHE 3HAHWI, YMEHMH, HABBIKOB
NPUBEJICHHBIM B TabNMIIAX MOKa3aTelsiM, ONEPUPYET NMPHOOPETEHHBIMH 3HAHUAMH, YMCHHIMH,
HaBBIKAMH, ITPUMEHsET MX B44 cUTyallMsaX NOBBIMIECHHOHN ciiokHocTH. llpu sTomM Moryt ObITh
JOIYIEHbl HETOYHOCTH, 3aTPYJHEHHs INPH aHATMTHYECKHX OMepalusx, MepeHoce 3HAHWH H
YMEHHUI Ha HOBBIE, HECTAH/IAPTHHIE CHTYAI[HH, —

e OTrMeTKa «XOpOWIO» — BBINOJIHEHBI BCE BHUJIBI yueOHO# paboThI, MpeaycMOTPEHHBIC
y4eOHBIM I1aHOM. OOyyaroIuiicss 1eMOHCTPUPYET COOTBETCTBHE 3HAHHi, YMCHHH, HABBIKOB
IPUBEJICHHBIM B TabJMIAX [1OKa3aTelsiM, ONEPUPYET NMPUOOPETEHHBIMU 3HAHUSAMH, YMCHHSIMH,
HABBIKAMH, IPUMEHSAET MX B CTaHAApTHBIX cUTyalusx. llpu 3ToM MOryT OBITH JOMYyIIEHBI
HE3HAYMTEIIbHBIE OMMOKH, HETOUHOCTH, 3aTPYAHCHUS MTPH aHAIMTHUECKUX OTIepallusX, [IepeHoce
3HAaHUH ¥ YMEHHMH Ha HOBBIE, HECTAHAAPTHEIC CUTYAIUH.

e OTMeTKa «y/JOBJIETBOPHUTEJILHO» — HE BBINOJHEH OJMH WM Oojiee BHAOB ydeOHOM
paboThl, NPEAYCMOTPEHHbIX YyueOHbIM mutaHoM. OOyuaromuiics IEMOHCTPHPYET HEMOJHOEe
COOTBETCTBHE 3HAHHI1, YMEHHI, HABBIKOB MPHUBE/ICHHBIM B TaOJIMIIAX ITOKA3aTEIsIM, JIOMYCKAIOTCS
3HAYHUTCIILHBIC OHJHGKH, IIPOSIBJIACTCA YaCTHYHOE OTCYTCTBHE 3HaHHﬁ, YMEHHﬁ, HaBBIKOB I10 Py
nokasaresed, oOyuaromMACs HCIBITHIBACT 3HAYMTENBHBIC 3aTPYAHEHHs IPH OMCPHPOBAHHU
3HAHUSMH U YMEHUSIMH TIPU UX NTepeHOoce Ha HOBBIC CUTYAIlHH. —
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e OTMeTKa «HEYJAOBJIETBOPHTEJABLHO» — HE BBIIOJHCHBl BHIBI Yy4eOHOH padoThl,
IpeayCMOTPEHHEIE Y4eOHBIM IIAaHOM. JEMOHCTPUPYET HEIIOJIHOE COOTBETCTBHE 3HAHUM, YMEHHUIH,
HaBBIKOB IIPHBCICHHEIM B Taﬁnnuax HOKaBaTeJIeﬁ, JOITYCKAKOTCA 3HAYUTECIIBHBIC OIHHGKH,
IPOABJIACTCA OTCYTCTBHME 3HAHMM, yMEHHMH, HaBBIKOB 110 OONBILIEMY psSay [oKa3zaTeseH,
00y4alOIMHCsA HMCIBITBIBACT 3HAUMTELHBIC 3aTPYJHCHHS TIPH ONEPHPOBAHUM 3HAHUAMHU U
YMCHHAMH MPH UX NIEPEHOCE HAa HOBBIE CUTYAaIlUU.

5. JOCTYIIHOCTb U KAYECTBO OBPA30BAHUS JJIs1 JIUI C OB3

ITpn HeoOXOAMMOCTH MHBAJIMJIAM U JIMIAM C OPAaHHYEHHBIMH BO3MOJKHOCTSIMH 3/10POBbS
[IPEIOCTABIAETCS AOMOIHUTENLHOE BpeMs JIJIs TIOJIFOTOBKK OTBETA Ha 3a4eTe.

IIpn nmpoReneHUH MpOIENYpLl OIEHUBAHUS PE3YJILTATOR OOYUEHHS WHBAIMJIOB U JIUI C
OrpaHHYCHHBIMH BO3MOKHOCTSIMH 3JI0POBbS MOT'YT HCIIOJIB30BAThCsI COOCTBEHHBIE TEXHHUYECKHE
CpEICTBa.

[Ipouenypa oueHuBaHHs pe3ynbTaToB OOyUEHHs] WHBAIMJIOB W JIHI[ C OrpaHHYCHHBIMH
BO3MOXHOCTSMHM 3/I0POBBS 110 JMCLUIUIMHE IIPEJyCMaTpUBAET IpeaocTaBlienne HHpopMaluy B
(opMax, ajanTHPOBAHHAIX K OTPAHUYECHUSIM HX 370POBES U BOCTIPHATHS HH(PDOPMAIIHH:

— B IIeYaTHOU (popMe YBEJIMUYEHHBIM HIPUPTOM,

JUIs JIML ¢ HAPYIIEHUSIMU 3PEHUS
— B (hopMe HIIEKTPOHHOTO JTOKYMEHTA.

— B eyaTHOH (opme,

JList UL ¢ HAPYIIEHUSMU CITyXa:
— B (hopMe IIICKTPOHHOTO JIOKYMCHTA.

JI7ist TUL ¢ HAapYIIEHUSIMH OTIOPHO- — B neyaTtHoH (opme, anmnaparta:
JIBUraTelIbHOrO arapara — B (hopMe IEKTPOHHOTO TIOKYMCHTA.

[Ipn npoBeeHMn mpoleayphl OLIEHHBAHUS PE3YIHTATOB O0YYCHHS WHBAIH/IOB M JIHIL C
OIPaHMYEHHBIMH BO3MOXKHOCTAMH 3JI0OPOBBSl 110 JUCLMIUIMHE oOecredyrdBaeT BbITOJHEHHE
CJIEAYIOLIHUX JOMOJIHUTEIBHBIX TPEOOBaHUI B 3aBUCHMOCTH OT WHJIMBH/IyalbHBIX OCODEHHOCTEHA,
o0yJaronmxcs:

a) MHCTPYKIHS 10 IOPSIKY IMPOBEICHHs HPOLEAYPHl OLICHHBAHUS IIPEIOCTABISETCS B
JOCTYIHOMH (popme (YCTHO, B TUCEMEHHOH (hopme);

0) noctynHas (opMma IpelocTaBIeH s 3aJaHHil OLEHOYHBIX CPEICTB (B MeUaTHoi Gopme, B
neyaTHoi (opMe YBeJMYEHHBIM IIPHPTOM, B (opMe DJIeKTPOHHOTO MTOKYMEHTA, 3aJaHus
3aUHUTBIBAIOTCS IPEIO/ABATENIEM);

B) IocTynHas (opMa IpeocTaBIeHst OTBETOB Ha 3ajiaHus (MMChbMEHHO Ha Oymare, Habop
OTBETOB Ha KOMIBIOTEPE, YCTHO).

IIpy neoOxomquMOCTH JUIst 00YUaIOMUXCsl ¢ OTPAHHYEHHBIMH BO3MOYKHOCTAMH 3/I0POBBS H
WHBAJIMJIOB ITPOLE/lypa OLIEHUBAHHUS PE3YJIBTATOB O0YUICHHUS M0 AUCIMITIHHE MOXKET ITPOBOAUTHCS
B HECKOJIBKO 3TaIIOB.

ITpoBeneHne mnpoueaypel OLICHHBAHUS PE3YNbTATOB OOyYeHHs WHBAJIHJOB H JIMI[ C
OrpaHU4YEHHBIMH BO3MOXKHOCTSIMH 3JI0POBBSI JIOTYCKACTCS ¢ HCIIOIL30BAHUEM JIMCTAHIIMOHHBIX
o0Opa3oBareIbHbIX TEXHOJIOTHH.
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AHHOTaumns padoyeii NporpaMmbl AHCUHIIHHBI
B51.0.30 «BeTepunapHasi reHeTHKa» 1 IOJArOTOBKH CNIELMAIHCTOB MO HANPaBIEHHIO
36.03.01 - BetepuHapHO — caHUTapHas dKCNepTH3A

Henb ocpoennst AMCUHIHHbL: OCHOBHAS Lieb JMCLMIUIMHBI — H3YUYeHHE OCHOB COBPEMEHHOTO COCTOAHMSA 00weil u
BETEPHHAPHOH TEHETUKH, MONYYEHHE HAYYHBIX, TEOPETHUECKUX M MPAKTUYECKUX 3HAHMI MO TEeHeTHYECKOH NMArHOCTHKE W
NpoQUIaKTUKE HAC/EICTBEHHBIX aHOManuii ¥ Gone3Hell ¢ HAacneJCTBEHHON MPeapacrnoNoKEHHOCTRIO IS MCIOIb30BAHHA HX B
NpakTHKE BETEPHHAPHOI CeNeKLHH, IpeicTaBlIeHHe 0 COBPEMEHHBIX METOIaX TeHHOH MHKEHEPHH.

MecTo AuCUMNIHHBEI B Y4eGHOM MUlaHe: OTHOCUTCS K 00s3aTesIbHBIM AMCUMIUIMHAM 00S3aTeNbHON YacTH yueGHOro
TJlaHa Hanpas/ieHHa noAroToBky 36.03.01. OcpaunaeTcs Ha 1 Kypee 0uHOI M 04HO-3304HOH, Ha 2 Kypce 3a04HOM (hopMbI 0GyUeH s,

TpebGoBaHus K pe3y1bTaTaM 0CBOEHHS THCIHIJIHHEL: B Pe3yJIbTaTe OCBOSHHS AHCLHIUTHHEI (JOPMHPYIOTCSA CIIEAYIOIIHE
komneteHunu: - CrnocodeH ocyluecTBaATh Npo(ECcCUOHANBHYI AEATEIbHOCTh C YYETOM BIHAHHS HAa OPraHu3M SKHBOTHBIX
NPHUPOIHBIX, COUUATILHO-X03HCTBEHHBIX, FeHETHYECKHX H IKOHOMHUYecKHX (akTopos (OIMK-2)

OIIK-2.1. OcymecTnsieT npodecCHOHANBHYO AEATENIBHOCTD C YUETOM BIMSHIS MPUPOAHO-Te0rpadHIecKHX YCI0BHil Ha
OpraHH3M

JKUBOTHBIX

OIlK-2.2. OcyuecTsaseT NpodecCHOHATLHYIO eATeLHOCTE ¢ YUeTOM BIMSHUS MPHUPOAHLIX U FeHeTHYeCKHX (haKTOpOB
Ha OpraHusm

JKUBOTHBIX

OIIK-2.3. OcymecTBnseT npodeccHOHANIBHYIO AEATENLHOCTL ¢ YYETOM COLMANLHO-X03AHCTBEHHBIX U JKOHOMHYECKHX
(pakTopoB

- Crnocoben 00OCHOBLIBATH W peanM30BbIBaTh B MNPO(ecCHOHANLHOM JeATe/IbHOCTH COBPEMEHHbIE TEXHOJNOTHH C
MCIONb30BAHHEM TIPUOOPHO-HHCTPYMEHTANBHOW 0a3bl M MCNOJb30BaTh OCHOBHbIE E€CTECTBEHHbIE, OHONOTMYECKME U
npoeccHOHANbHBIE TOHATHS, @ TAKIKE METO/Ibl NIPH pelleHun odienpodpeccuonansibix 3aaayu (OIMK-4),

OIlK-4.1. McnonesyeT Ga3oBble MOHATHA MAaTeMaTHKH, @ Takke MaTeMaTHYECKHe, CTATUCTHYECKHE M KOJMYECTBEHHBIE
METO/BI MPH pPeLIeHHH 00LEenpodeccHOHabHBIX 3a1a4

OI1K-4.2. Mcnonb3yeT ocHOBHBIE €CTECTBEHHBIE, OUOJIOMMYECKHE U MPOJECCHOHATIbHBIE TIOHATHS

OIIK-4.3. Bnageet HaBbikaMK paboThl €O CENHATH3HPOBAHHLIM 000pPY/I0BaHHEM Ul Peaiu3alMH MOCTABIEHHBIX 3a1ay
NpH NPOBeIeHUH HCClieIoBaHMil W pa3paboTKe HOBbIX TEXHOJIOTHA,

KpaTkoe coanepxanne IMCUMIVIMHBI: 1714 JOCTHXKEHHA LeNH HeoOXOAMMO pelleHHe 3a/1ay, BKIYAILMX MOayueHHe
3HAHWI 1O LMTOJOTMYECKMM M MOJEKYJNAPHBIM OCHOBAM HACJEICTBEHHOCTH, OCHOBHBIM 3aKOHOMEPHOCTAM HaciedoBaHMA,
HU3MEHYHBOCTH CEJIEKTHBHbIX MPU3HAKOB XKMBOTHBIX U OCHOBHBIC HAalNpaBJICHUs B BBTBPHHapHOﬁ FeHEeTHKE, O OCHOBHBIX aHOMaJIuAX
M HACJENCTBEHHBIX MATOJNOrMAX JKMBOTHBIX; O METOJax ONpeleieHHA PONM  HACIEACTBEHHOCTH B  IpPOsABIEHHH
MophodyHKIHOHANEHBIX TATONOTHH W crienudHke MX NPOGHIAKTHKH; O aHANI3E 3aKOHOMEPHOCTEN Hac/el0BaHus MPH3HAKOB
JKUBOTHOTI'O, MOHHTOPHHIE MONYJALMH, O METOAAX TeHHOI WHXKEHEPUH, O TEHETMYECKMX METOJaX BbISABICHUS MH(EKLIMOHHBIX U
BUPYCHBIX 3a00J1eBaHMI MPOLYKTHBHBIX )KHBOTHBIX.

B pesynbTaTe 0CBOSHHA TUCLUIIHHBI 00y4alOLLHiicsa JOKeH:

3HaTh: - OCHOBHbIE 33KOHOMEPHOCTH HACIEJCTBEHHOCTH M W3MEHUMBOCTH M COBPEMECHHOE COCTOSIHHE OOIeH M
BGTepHHapHOﬁ IF€HCTHKH;

- 9Tambl pa3sBUTHA, METOIbl AMArHOCTHKH, NPOQMIAKTHKM pacrnpoCTPaHeHWsl IeHETHYECKUX aHOMaIWil M MOBBILICHMS
HACJIE/ICTBEHHO YCTOHUMBOCTH MBOTHBIX K 3a00JI€BAHUAM;

- UMETH NpPEJCTaBJIEHHE O MyTaUMOHHOI M3MEHUMBOCTH, F€HETHKE MHAMBHIYaNbHOTO PasBUTHs, FEHETHKE MOMYJIsLIMii,
FeHEeTHYECKMX OCHOBaX MMMYHMTETA, ()apMaKOr€HETHKH, OHMOTEXHOJOTHH, TeHETHMYECKMX aHOMalusaX u OoJie3HAX cC
HaclieICTBEHHOI1 PeapacIoioKeHHOCTEIO, TpaHereHese, ' MO, MONEKYJIAPHO-TreHETUYECKUX METOJIaX UCCIIEIOBAHU;

YMeTh: - aHAIM3UPOBATh KAPHOTHI C/X JKMBOTHBIX, ONMPEAENATh POJNb HACIACACTBCHHOCTH B ITHOJOrHHM 3abosieBaHMii,
[IPOU3BOIUTDH 0760p l"lp06 JJisi TEHETHYCCKOro aHalini3a, OCYIIECTBIATE MOHHUTOPUHI I]OH}’JIHL{I/I[:} C/X JKMBOTHBIX Ha HaJIHYHE
HACJIICTBEHHBIX Ne(DEKTOB U MyTaLlHii;

Bnagers: MeTonamMu OuoMeTpuueckoif 00pa0OTKM W aHajM3a JAHHBIX 3KCNEPUMEHTANIBHLIX  WCCIIEI0BaHUiA,
300TEXHHYECKOI0 W BETCPUHAPHOIo Y4era, [‘HG}JP‘[}IOHOFI/I‘IBCKOTO, LHHUTOIr€HETUYECKOTO, GHOXHMH‘JBCKOFO, MOJICKYJIAPHO-
renernueckoro (I1LP - nuarHocTHka M 1p.) ¥ reHeanorHueckoro aHaM30B, BIAJETh HaBbIKAMH PalOThl C JIMTEPATYPOil, YMETh
OnpenenuTh NOCTOBEPHOCTE IPOUCXONKACHHA MXHUBOTHBLIX € HCIOJB30BAHMEM TPYIIT KPOBH, OHOXUMHYECKHX ﬂOﬂHMOp¢)HbIX
chcTeM, npaMeix Mapkepos JIHK, npoBoaMTL KOMNJIEKCHBIE BETEPHHAPHO-TEHETHYECKHE HCCIIeIOBAHUS JUTA YCTAHOBJIEHUSA PONH
HAcJIEACTBEHHOCTH U TUIIA HACNEAOBAHUA BPOXKIACHHBIX aHoMasuii u donesHeii Y HHUBOTHBIX,

Od1as TPyA0eMKOCTb AHCLHINIMHBI cocTaBsieT: 3 3aueTHbiX eaunul (108/3 uaca).

HToroeelii KOHTPO/IbL MO ANCUMIIHHE: 3a4ET.



